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The  advantages  of  Encyclopaedias  are  now  so  universally  acknowledged, 
that  it  would  be  wholly  superfluous  to  endeavour  to  recommend  the  pre- 
sent work  by  dwelling  on  their  peculiar  merits.  But  though  the  utility  of 
such  works  be  no  longer  in  dispute,  it  may,  notwithstanding,  be  reason- 
ably supposed  that  at  a  period  when  so  many  voluminous  Encyclopaedias, 
and  special  Dictionaries,  have  recently  issued,  and  are  still  daily  issuing 
from  the  press,  this  department  of  literature  must  be  fully  occupied,  and 
that  there  can  be  no  well-founded  call  for  any  farther  addition  to  the 
number. 

It  will  be  found,  however,  on  a  little  consideration  that  this  is  by  no 
means  the  case.  By  far  the  greater  number,  or  rather,  perhaps  we  might 
say,  all  the  Encyclopaedias  and  Dictionaries  of  modern  times,  are  either 
too  voluminous  or  too  special  for  ready  reference  and  general  use.  The 
Encyclopedic  Frcmcaise,  Reess  Cyclopaedia,  the  Encyclopaedia  Britan- 
nica,  the  Encyclopaedia  Metropolitan^  and  the  Penny  Cyclopaedia,  are  all 
works  of  vast  extent,  comprising  many  volumes,  and  embracing  an  infinite 
variety  of  articles,  or  rather  treatises,  which,  if  published  separately,  would 
each  make  a  considerable  work.  Now  it  is  obvious  that  such  voluminous 
publications,  whatever  may  be  their  merits  in  other  respects,  want  that 
facility  of  reference  and  precision  of  statement  which  ought  to  be  the  dis- 
tinguishing features  of  a  useful  Dictionary.  No  man  can  carry  about  with 
him  any  of  the  great  modern  Encyclopaedias ;  while  the  extensive  plan 
on  which  they  are  compiled  renders  them  at  once  far  too  expensive  for 
general  circulation,  and  wholly  unsuitable  for  ready  consultation.  The 
supply,  indeed,  of  that  concise  and  authentic  infonuation  on  the  various 
subjects  of  science,  literature,  and  art,  which  a  book  of  reference  should 
furnish  with  the  utmost  facility  to  all  classes  of  readers,  has  been  but  a 
secondary  object  with  the  compilers  of  our  great  Encyclopaedias ;  and  though 
U  had  been  otherwise,  the  length,  theoretical  character,  and  frequent  ob- 
scurity of  the  articles  in  such  works,  must  have  effectually  precluded  their 
ever  being  used  for  mere  purposes  of  reference.  They  are  valuable  as 
substitutes  for  libraries,  as  repositories  of  the  various  knowledge  connected 
with  the  different  departments  of  which  they  treat ;  and  being  so,  they 
cannot  be  convenient  manuals. 

Special  Dictionaries,  on  the  other  hand,  though  they  may  exhaust  some 
one  branch  or  department  of  science,  literature,  or  art,  and  be  invaluable  to 
those  engaged  in  its  cultivation,  and  to  those  who  wish  to  become  acquainted 
with  its  details,  are  not  intended  to  supply  information  on  other 
A  work  therefore  like  that  now  offered  to  the  public,  possessing  the 

of  a  general  encyclopaedia  without  its  amplitude,  and 
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affording  in  a  convenient  form  an  abstract  of  the  principles  of  every  branch 
of  knowledge,  and  a  definition  and  explanation  of  the  various  terms  in 
science,  literature,  and  art  which  occur  in  reading  and  conversation,  appears 
to  be  still  wanting. 

May  we  hope  that  this  desideratum  which  has  been  long  felt  to  exist  in 
encyclopedical  literature,  has  been  at  length  supplied !  Such  at  least  will 
be  the  case,  should  the  present  work  answer  the  expectations  of  its  authors 
and  publishers.  They  have  endeavoured  to  produce  a  condensed  and  com- 
pendious Dictionary,  of  a  convenient  size,  and  adapted  to  the  wants  and 
means  of  all  classes,  that  may  be  advantageously  used  as  a  manual  or  re- 
ference book  in  every  department  of  science,  literature,  and  art:  and  they 
flatter  themselves  that  by  rejecting  all  discussion  and  details  not  indispen- 
sable to  the  proper  elucidation  of  the  different  topics,  the  work  will  be 
found,  notwithstanding  its  comparatively  narrow  limits,  to  furnish,  in  the 
readiest  possible  manner,  precise  and  accurate  information  on  the  all  but 
infinite  variety  of  subjects  which  it  embraces.  Great  pains  have  been  taken 
to  make  the  definitions  and  explanations  correct,  clear,  and  concise.  The 
principles  of  the  most  popular  and  important  departments  of  science,  lite- 
rature, and  art  are  also  distinctly  though  briefly  explained ;  and  notices  are 
given  of  their  rise,  progress,  and  present  state. 

Neither  must  it  be  supposed  that  because  these  articles  are  for  the  most  part 
brief  and  compendious,  they  are  either  flimsy  or  superficial.  On  the  contrary, 
they  have  been  compiled  throughout  with  the  greatest  care.  Popularity  has 
not  been  sought  for  at  the  expense  of  science,  nor  brevity  by  the  sacrifice  of 
useful  facts  or  appropriate  illustrations.  The  work  contains  not  a  few  new 
and  original  views ;  and  it  is  confidently  believed  that  in  every  department 
it  will  be  found  to  embody  the  latest  information,  and  to  be  on  a  level  with 
the  most  advanced  state  to  which  knowledge  has  attained,  not  merely  in  this 
but  also  in  other  countries.  No  statement  has  been  made  as  to  any  unusual 
or  doubtful  matter,  without  referring  to  the  authority  whence  it  has  beeu 
derived  ;  and  when  subjects  .of  general  interest  and  importance  are  noticed, 
the  reader  is  referred  to  the  works  relating  to  them  in  which  they  are  handled 
with  the  greatest  ability.  Not  only,  therefore,  will  those  who  may  consult 
this  work  have  a  guarantee  for  the  authenticity  of  its  information,  but  they 
will  learn  the  sources  to  which  they  may  resort  with  the  greatest  advantage, 
should  they  wish  to  make  farther  inquiries. 

Such,  in  a  few  words,  is  the  design  of  this  work  ;  and,  unless  its  publishers 
be  greatly  deceived  as  to  its  execution,  it  can  hardly  fail  to  be  useful  to  in- 
dividuals of  all  ranks  and  conditions  —  to  the  man  of  business,  and  the  man 
of  pleasure,  the  student  and  the  superficial  reader,  the  busy  and  the  idle. 
Every  one  who  takes  any  share  in  conversation,  or  who  dips,  how  cursorily 
soever,  into  any  newspaper  or  other  publication,  will  every  now  and  then 
find  the  advantage  of  having  access  to  the  Dictionary  of  Science, 
Literature,  and  Art. 

In  finally  submitting  the  work  to  the  judgment  of  the  public,  the  publishers 
may,  perhaps,  be  allowed  to  say  that  they  have  left  no  means  untried  that 
appeared  likely  to  insure  the  accuracy  and  excellence  of  the  work.  It  was 
distributed  into  divisions  or  departments,  each  embracing  a  single  subject, 
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or  a  class  of  closely  allied  subjects ;  and  these  were  respectively  assigned 
to  gentlemen  distinguished  by  their  attention  to,  and  proficiency  in,  the 
topics  to  be  treated  of.  This  seemed  the  most  likely  means  to  avoid 
mere  compilation ;  to  insure  accuracy  and  adequate  information ;  and  to 
make  the  work  not  only  a  comprehensive  and  correct,  but  in  some  measure 
also  an  original,  digest  and  synopsis  of  human  knowledge. 
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SCIENCE,   LITERATURE,  AND  ART. 


A.  Tbe  first  Utter  of  the  Alphabet,  in  nil  known  Un- 
ruiet.  with  the  exception  of  the  A  marie,  a  dialect  of  the 
Ethiopian,  in  which,  It  is  the  13th.  and  of  the  Runic,  in 
•hkh  fc  Is  the  10th.  it  was  called  Alpha  by  the  Greeks, 
,  tit  II.  St.  ■■<■  * 
ABACPSCUS  (sec  Abaci's).  In  Architecture,  any 
tat  co-  ruber.  The  square  compartment  of  a  mosaic  pave- 
aral.  • 

ABA  CK,  in  ana  language,  denotes  tbe  position  of  the 

».►-•»    fUttftl    a:',lMi-t    th"    !.i.i>t    l.>   tilf   forC«>  of  the 

wind.  This  may  happen  either  by  a  sudden  change  of 
the  wind,  or  an  aJtr  ration  of  the  ship's  course ;  or  the  sails 
saay  t>e  Utd  aback  for  the  purpose  of  avoiding  some  lm- 
wiia^st  dang<-r 

A'BACOT. 

A'BACL'S.   (Gr.         a  slab.)   In  Architecture,  the 
rt  or  crowning  member  of  the  capital  of  a 
This  member  alone  seems  to  hare  constituted 
priantoive  capital.    It  is  an  essential  and  constituent 
t  of  the  capital.    In  tbe  Tuscan.  Doric,  and  Ionic 
i  it  is  square,  and  in  the  Corinthian  and  composite 
on  its  plane  and  truncated  at  the  quoins 
legrees  witb  the  face  of  the  entablature, 
abacas  is  to  give  breadth  to  the  top  of  the 
an  i  tin    nt  .1  1  irger  surfat  e  ol  level  bed  I 


A  cap  of  state  worn  by  the  old  English 


or  assisting 
This  term  has  been  variously 
reek  word,  aba*,  signifying  a  table ;  a 
ian  word,  abak.  signifying  sand  (because  when 
with  sand  it  served  for  the  purposes  of  writing) ; 

i  is  most  probably  to  be  referred  to  the 


will  be  readily 
A  . 
which  small 
are  placed. 


parallelogram  is  divided  by 


• 

—.       —.  — 

w       w  w" 

•    9  •■ 

• 

— 

• 

*• 

1 — • — # — J 

,  and  so  on  ;  one  coun- 
ter an  a  superior  bar  being  equal 
to  ten  on  the  bar  immediately 
Mow  to.  By  means  of  nine  coun- 
Urt  for  each  bar,  it  is  obvious 
fast  any  number  may  be  thus 
rxpnssed.  But  the  number  of  counters  may  be  ditni- 
r_i»Vd  bv  placing  a  counter  on  the  intermediate  space  be- 
tween two  bars,  giving  it  the  value  of  five  on  the  bar 
Mew.  When  seven  bars  are  uw<l,  any  number  may  be 
rt  pressed  under  ten  millions.  The  number  represented 
ia  the  figure  is  M4A398.  It  will  be  observed  that  the 
artificial  value  given  to  the  counters,  according  to  the 
wwir.'xu  which  they  occupy,  is  entirely  analogous  to  our 
ir:a*Tiral  system  ot  digits.    The  form  of  the  instrument 


ABA'FT,  or  AFT,  in  sea  lai 
the  stern,  or  hinder  part  of  the 
abaft  the  foremast  when  it  is  tx 


A  BATON. 

was  an  oblong  frame,  having  wires  stretched  across  It, 
strung  with  perforated  beads  or  little  ivory  balls.  In  the 
Roman  abacus  the  counters  were  slid  along  grooves.  Its 
use  formed  an  essential  part  of  the 
noble  Roman  youth :  — 

N«c  qui  abaco  nwnerot,  ti  nets  ia  pulrtrt  mtiat, 

Scil  rhtiM  vafcr   Prrt.  Sal.  I.  181. 

The  Chinese,  like  the  Greeks,  employ  wires  with  beads ; 
and  with  them  the  abacus  or  Swan-nan  is  in  universal  use, 
as  it  conveniently  adapts  itself  to  their  decimal  divisions 
of  weight*  and  measures.  The  abacus  continued  to  be  used 
in  European  countries  during  the  middle  ages.  Instead  of 
a  board,  however,  with  bars  or  wires,  it  became  the  prac- 
tice to  cover  a  bench  or  bank  with  chequered  doth,  on 
which  the  counters  were  disposed.  Hence  our  terms  ex- 
chequer, bankrupt,  Ac.  A  chequered  board,  such  as  is 
still  sometimes  seen  as  a  sign  at  the  doors  of  public 
houses,  was  formerly  used  in  this  country  as  an  abacus. 
For  an  excellent  account  of  the  abacus,  and  of  palpable 
arithmetic  generally,  see  the  article  on  Arithmetic,  In  the 
Supplement  to  the  Encydopadia  Britannica,  by  Sir 
Leslie. 

signifies  I 
^Thus  a  thing  is 

the  stern. 

ABANDONMENT.  A  term  used  In  Insurances, 
where,  before  compensation  can  be  demanded,  the  In- 
surer must  abandon  his  Interest  In  any  portion  of  the 
rescued  property.  It  is  also  used  in  the  language  of  the 
customs,  to  signify  the  abandonment  of  an  article  by  the 
rter  to  avoid  payment  of  the  duty. 
A'TEMENT,  Vlca  of.  in  Law /is  pleaded  to  a  de- 

of  some  defect  in  form. 

symbols  of  disgrace  In- 
fo r  the  most  part  only 
by  English  heraldic  writers.  A  deff,  or  quadrant  spot,  is 
the  sign  of  a  revoked  challenge :  an  escutcheon  reversed, 
belongs  to  an  ungallant  person  or  deserter :  a  point  dexter 
parted,  to  a  boaster :  a  point  in  point,  to  a  coward :  a 
point  champain,  to  one  who  kills  a  prisoner  of  war :  a  gore 
sinister,  to  effeminate  persons:  a  gusset  dexter  denotes 
voluptuousness,  a  gusset  sinister  Intoxication.  The  oidy 
abatement  now  used  in  practice  is  the  oas/ou .which  belongs 
to  bastards  ;  it  is  in  the  form  of  the  bend  sinister,  con- 
tains one  fourth  of  its  dimensions,  but  docs  not  reach 
quite  to  the  circumference  of  tbe  escutcheon. 

A 'BAT  IS.  ( Fr .  abattre,  to  knock  doxm. )  A  military 
term,  signifying  trees  cut  down,  and  laid  with  their 
branches  towards  the  enemy,  so  as  to  form  a  defence  for 
troops  stationed  behind  them.  Abatis,  among  the  writers 
of  the  barbarous  ages,  denotes  an  officer  in  the  stables, 
who  bad  the  care  and  distribution  of  tbe  provender. 
A'BATON.   (Gr.  •Cart,,  an  inaccessible  place  )  An 
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ABATTOIR. 


*  trophy  and  two 
In  memory  of  her 

"ABATTOIR.  (Fr. 


H 

erected  by 
surprising  the 


ABERDEVINE. 

Miscellaneous,  Dlplomatical,  &c 


by  the  French.  Pari*  possesses  some  fine  specimens  of 
this  tort  of  architecture,  constructed  in  1H09  ;  the  most 
;  is  that  in  the  neighbourhood  of  Montmartre. 
IE'.  The  French  term  for  the  superior  of  an 
Before  the  Revolution  the  title  was  assumed 
also  'by  a  class  of  persons  who  had  not  in  all  cases 
received  the  tonsure,  or  undertaken  to  connect  them- 
selves with  the  church.  They  held  a  conspicuous  place 
in  society,  and  generally  attached  themselves  to  fashion- 
able or  literary  patrons.  This  anomalous  class  seems  to 
have  taken  its  rise  from  the  great  number  of  abbeys,  the 
revenues  of  which  were  allowed  to  be  bestowed  upon 
laymen,  upon  condition  of  their  taking  orders  within  a 
year  after  their  preferment,  which  latter  clause  was  fre- 
quently evaded. 

A'BBESS.  (¥t.  Abbeue.)  The  governess  or  superior 
of  a  monastery  or  abbey  for  females.  By  a  decree  of  the 
Council  of  Trent  she  must  be  of  the  age  of  forty  years, 
and  have  professed  eight  year*  at  least. 

A'BBEi.  (Fr.  Abba'te.)  In  Architecture,  properly, 
the  building  adjoining  or  near  a  convent  or  monastery, 
for  the  residence  of  the  head  of  the  house,  abbot  or 
abbess.  It  is  often  used  for  the  church  attached  to  the 
establishment.  In  ecclesiastical  history  an  Abbey  was 
a  monastery  under  the  superintendence  cf  an  abbot, 
maintaining  In  later  times  the  highest  rank  among  re- 
ligious houses,  and  enjoying  some  superior  privileges. 

A'BBOT.  The  superior  of  a  monastery  for  men.  Monas- 
tic societies,  being  originally  composed  of  laymen,  were 
obliged  to  have  recourse  to  the  assistance  of  a  neighbour- 
ing priest  to  administer  the  sacraments  and  perform  other 
clerical  functions  among  them.  Afterwards  the  superior 
of  the  society  in  many  cases  entered  into  orders,  and 
exercised  the  ministerial  office  for  the  convenience  of  his 
community,  under  the  title  of  abl>ot.  (Hcb.  abba,/a/*rr.) 
From  the  beginning  of  the  sixth  century  this  practice 
became  universal,  the  abbot  having  absolute  power 
within  his  own  monastery,  but  being  himself  subject  to 
the  authority  of  his  diocesan.  This  subjection,  however, 
the  abbots  gradually  threw  off  to  a  great  extent,  and  in 
many  places  themselves  assumed  the  titles  and  authority 
of  bishops.  Such  were  the  mitred  abbots,  and  the  cro- 
siercd  abbots ;  the  former  of  whom,  to  the  number  of  26, 
•at  In  the  English  parliament  with  the  bishops  and  two 
priors  in  the  reign  of  Henry  VIII. 

Abbots  are  properly  superior  In  rank  to  Priors ;  the 
latter  being  often  appointed  by  the  abbot  so  superintend 
a  dependent  foundation.  But  the  distinction  does  not 
appear  to  have  been  regularly  observed,  and  there  are 
certain  orders  whose  superiors  arc  always  called  priors ; 
—  as  the  monks  of  Vallomhrosa,  the  Cistercians,  Ber- 
nardists,  Feulltants,  Trappists,  Grandmontanlsts,  and 
Prjemonstratenses. 
ABBREVIA  TION.  (Iat.brevU,*Wf.)  In  Arith- 
The  process  by  which  a  fraction  is  reduced  to 
terms ;  thus  the  division  of  the  numerator  and 
denominator  of  §  by  8  reduces  or  abbreviates  the  frac- 
tion to  |. 

Abbreviation.  In  Music.  A  stroke  which,  placed 
over  or  under  a  note,  divides  it  into  quavers  If  there 
bo  only  one ;  if  two.  Into  semiquavers ;  if  three,  into 
dem  (semiquavers. 

Abbreviation.  In  Writing.  Before  the  inven- 
tion of  printing,  a  variety  of  abbreviations  were  used, 
most  of  which  have  gradually  fallen  Into  disuse:  they 
generally  consisted  In  substituting  the  initials  for  the 
words.  Of  the  abbreviations  at  present  in  use,  the  fol- 
lowing are  those  which  most  commonly  occur :— in  Titles, 

K.  C.  EL.    Knight  Com- 
mander of  Hanover. 
K.G..  Knight  of  the  Garter. 


A.  P.,  the  year  of  our  Lord. 
A.  H..  the  year  of  the  He. 
gira. 

A.  M  .thc  year  of  the  world. 

L  e.,  that  is  to  say. 

lb.,  In  the  same  place. 

id.,  the  same. 

N.  B.,  observe. 

vu . ,  for  videlicet,  to  wit. 

L.  5.,  (in  a  deed)  the  place 

of  the  seal. 
R.  S.  and  L.S.,  right  and 

left  side. 
N.  S.,  new   style,  (since 

1752.) 

O.  S.,  old  style,  (before 
1752,  and  in  the  Greek 
calendar. ) 


A  C.  or  B.  C,  the 

fore  Christ. 
A.  U.  C,  the  year  from 

building  of  Rome. 
Ncm  COD.,  no 

dieting. 
Nem.dls.,noone< 
M.  S.,  manuscript. 
A.  M.,  morning. 
P.  M.,  afternoon. 
H. M.S.,  His  M 

or  service. 
D.  G.,  by  the  grace  of  God. 
F.D.,Defcnder  of  the  Fait  h. 
H.  R.  E.,  Holy  F 

ptre. 
U.  United 

America. 


A.  M.,  Master  of  Arts. 

A.  B..  Bachelor  of  Arts. 

B.  C.L.,  Bachelor  of  Civil 

Law. 

B.  D..  Bachelor  of  Divinity. 
Clk.,  Clerk  or  Clergyman. 

C.  B..  Companion  of  the 


L 


D.C.L.,  Doctor  of  Civil 
Law. 

D.  Dn  Doctor  of  Divinity. 

F.  R.  S.,  Fellow    of  the 

Royal  Society. 

G.  C.  B..  Grand  Cross  of  the 

Bath. 

G.  C.  H.,  Grand  Cross  of 

Hanover. 
K.  B..  Knight  of  the  Bath. 
K.C.B.,    Knight  Com- 
of  the  Bath. 


LL.  D.,  Doctor  of  Laws, 
M.  A.,  Master  of  Arts. 
M.  D.,  Doctor  of 
M.  P.,  Member  of 
raent. 

M.,R.  I.  A.,  Member  of  the 
Royal  Irish  Acaden;y. 

R.  A.,  floral  Academy. 

R.K.,  Royal  Engineers. 

R.M.,  Royal  Marines. 

R.  Km  Royal  Navy. 

S.  T.  P.,  Doctor  of  Di- 
vinity, or  Sanctie  The- 
ologian Professor. 

E.  I.  C,  East  India  Com- 

W.  S^l* 


All I)l<  'A  Tiny.  (Jjkt.  aMlco,  F  abdicate.)  In  Po- 
litics, the  renunciation  of  an  office  or  dignity  by  its  holder; 
but  it  is  commonly  meant  to  express  the  voluntary  re- 
nunciation of  supreme  power.  The  most  famous  exam- 
ples of  this  on  record,  are  the  abdication  of  the  dictator- 
ship by  Sylla,  75  years  B.  C.  ;  of  the  imperial  throne,  by 
Diocletian,  anno  305  ;  of  the  emperor  Charles  V.,  in 
1556  ;  and  of  Christina,  queen  of  Sweden,  in  1654.—  Of 
all  the  sovereigns  who  have  made  voluntary  abdications, 
Dioclesian,  is,  perhaps,  the  only  one  who  did  not  regret 
the  step.  Examples  of  forced  or  involuntary  abdication 
are  too  numerous  to  require  to  be  pointed  out.  The 
modem  history  of  France  and  England  furnish  some 
very  striking  instances  with  which  every  one  Is  familiar. 
The  convention  parliament  of  16M8  used  the  word  abdica- 
tion to  express  the  act  of  James  II.  in  abandoning  the 
government  and  kingdom.  The  word  "  desertion  was 
rejected,  as  implying  the  possibility  of  a  return.  The 
Seottish  convention  of  estates  deelnred  that  James  had 
"  forfeited  "  the  kingdom.  Abdication  is  said  to  differ 
from  resignation,  the  former  Iwing  unconditional,  the 
latter  done  in  favour  of  some  other  person. 

ABDOMEN.  (Lat  abdo,  /  conceal.)  The  great 
cavity  of  the  animal  body,  which  is  liable  to  temporary 
changes  in  Its  dimensions,  independently  of  respiration. 
In  entomology  it  forms,  in  insects  the  third,  in 
arachnidans  the  second,  in  both  classes  the  most 
posterior,  of  the  sections  Into  which  the  body  is  externally 
divided,  and  contains  the  principal  digestive  and  respira- 
tory, and  the  whole  of  the  generative  organs.  The  en- 
largements of  the  abdomen,  in  relation  to  the  activity  of 
the  generative  functions,  Is  most  remarkable  In  Insects  ;  In 
some  of  which,  as  the  white  ant.  or  termite.  It  constitutes 
at  the  full  development  of  the  ova  an  Immense  propor- 
tion of  the  entire  body  of  the  female.  In  vertebrates  the 
abdomen  is  not  divided  externally  from  the  thorax  :  and 
only  in  one  class,  the  mammalia,  by  an  internal  partition, 
or.  diaphragm. 

The  abdomen  Is  the  first-formed  cavity  In  the  develop- 
ment of  the  animal  body,  and  is  the  most  constant  in  its 
existence  throughout  the  animal  series.  (See  Cranium 
and  Thorax.) 

ABDO/MINALS.  Abdominal**.  An  order  of  roala- 
coptcrygtous  fishes,  Including  those  which  have  the 
ventral  fins  situated  under  the  abdomen,  behind  the 
pectorals. 

ABDU'CTION.  (Lat.  ab,  from,  and  duco,  J  lead.) 
In  Law,  the  forcible  earning  away  of  a  woman,  for  the 
purpose  of  marriage  or  defilement.  Where  the  female 
has  property,  or  is  presumptively  entitled  to  it,  such 
abduction  is  felony:  and  in  all  cases  the  taking  of  a 
girl  under  sixteen  from  under  the  protection  of  her 
parents  is  a  misdemeanour.  The  crime  o'  abduction , 
according  to  Sir  W.  Scott  (see  his  Notes  and  Introduc- 
tion to  Rob  Roy ),  was  at  one  period  extremely  common 
on  the  border  of  the  Scottish  Highlands ;  It  is  now  an 
ordinary  offence  In  Ireland :  the  number  of  convictions 
In  the  last  7  years  amounts  to  61 ;  executions,  5. 

ABDU'CTOR.  Abductor  muscles  are  those  which 
pull  back  or  separate  the  limb*  to  which  they  are  affixed. 

A'BELITES.  or  Abeltaw,  in  ecclesiastical  history,  a 
sect  mentioned  by  St.  Augustine,  In  Africa.  They  are  said 
to  have  enjoined  marriage  and  virginity,  after  the  pre- 
tended example  of  Abel.  ( .ScrMosheim,  hng.Tran*  1.233.) 

A'BER.  A  Celtic  term.  Implying  the  mouth  of  a 
river ;  as  Aberdeen,  the  mouth  of  the  Dec  ;  Aberystwith, 
the  mouth  of  the  Ystwlth,  &c. 

ABE'RDEVINE,  or  European  Siskin;  (Cantmel,* 
tpinus,  Cuv.)  A  small  green  and  yellow  finch,  belonging 
to  the  same  sub-genus  as  the  goldfinch  of  this  country. 
Its  song  is  similar  to  that  of  the  goldfinch,  but  is  not  so 
sweet,  and  ends  with  a  harsh  jarring  note.  Its  flight  is  a 
series  of  successive  undulating  courses,  accompanied  by  a 
chirp,  at  each  propelling  motion  of  the  wings,  as  in  other 
species  of  Carduetii.  The  Aberdevine  winters  in  the 
south  of  England,  and  flies  northward  in  the  month  of 
March,  to  breed  in  the  pine  forests  of 
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ABERRATION. 

1 1  built  among  tbe  higher  branches  of  the  ploe  :  the 
are  four  or  fit  e  in  Dumber  ;  of  a  bluish-white  colour, 
speckled  with  purplish-red.  They  begin  to  re-appear  in 
the  snath  in  the  month  of  September.  The  Aberdevine 
rwr«bl«  in  tbe  markings  of  its  plumage  the  common 
redpoie,  (Lmerta  tmtiUa,  Cut.)  but  the  colours  are 
different. 

A 3RKP.A  TIOV.  (Lat.  at,  from,  and  erro,  /  van- 
«Vr  )  A  term  used  in  astronomy,  to  denote  a  change 
tn  the  positions  of  tbe  celestial  bridles  arising  from  tbe 
CLnabtneii  effects  of  the  motion  of  light  and  the  motion  of 
tike  earth  in  its  orbit. 

To  explain  the  cause  of  this  remarkable  phenomenon, 
conceive  a  ray  uf  light  to  proceed  from  a  star  S  to  an 
observer  at  O.  If  the  station  of  the  ob- 
server were  at  rest,  or  if  the  motion  of 
light  were  instantaneous,  the  star  would 
he  seen  in  its  true  place  at  S.  But  neither 
of  these  circumstances  has  place ;  the  ob- 
server is  carried  rapidly  forward  by  the 
aantkan  of  the  earth  in  its  orbit,  and  light 
occupies  a  certain  time  In  coming  from 
any. of  tbe  heavenly  bodies  to  the  earth.  Suppose,  then, 
that  while  a  particle  of  light  advances  from  I)  to  O,  the 
observer  has  been  carried  forward  by  the  earth's  orbital 
avjoon  from  A  to  O.  At  O  the  particles  of  light  will  strike 
the  eve  wtth  a  velocity  proportional  to  D  O,  and  the  eye 
will  tzapinge  against  the  particle  with  a  velocity  propor- 
tional to  A  O.  Thus  a  double  effect  will  be  produced : 
first,  tiiat  of  tbe  motion  of  light  proportional  to  D  O,  and 


EE 

V 


B  0 


s*rvndly.  that  arising  from  the  motion  of  the  observer 
proportional  to  A  O.  But  it  is  obvious  that  the  question 
wiJl  tn  no  way  be  affected  if  we  sujjow  that,  instead  of 
th~  observer  having  been  carried  forward  from  A  to  O. 
he  had  remained  at  rest  in  O,  and  the  light  had  advanced 
to  him  in  the  opposite  direction,  and  with  a  velocity 
BO;  AO.  Thus  tbe  eye  would  receive  two  simul- 
taneous impressions  in  the  directions  D  O  and  B  O  of  the 
parahVlograra  BCDO;  and  by  the  theory  of  the  com- 
I-,..:Iuti  ,>i  ■..kui.s  the  <-ff.«t  I.'.-  exactly  the 

same  at  if  the  eye  had  received  a  single  imprest " 
a  particle  procecdinir  in  the  direction  of  the 
CO,  and  with  a  velocity  proportirnal  to  CO. 
:-.  v  ;  :.t  place  „f  the  -Mr  »:;!  U-  at  S  ,  it.  it  .  ., .  ul 
its  true  place  at  S 
The  angle  C  O  D  is  the  aberration,  and  it* 
easily  be  determined  when  we  know  the 
of  D  O  and  B  O,  and  the  inclination 
i ;  that  Is.  when  we  know  the  relative  velocities  of 
1  of  the  earth,  and  the  relative  direction  of  their 
It  is  obvious  that  tbe  aberration  will  be 
when  those  line*  are  pcrj«  ndicular  to 
■ ;  when  they  are  parallel  It  v, 

  it.  if.  ,  '  r   f  <•  v 


about  19  miles  per  second  ;  we  have,  therefore,  when  B  O 
and  D  O  are  at  right  angles,  tbe  proportion 

193400  :  19  =  DO?BO  =  rad.  :  tan.  COD; 

tangent  of  C  O  D,  or  tbe  aberration  (or  in  so 

1  to  the  arc),  is  found 
This  being  the 
the  Constant  of 


of  Aber- 


it  a  20"  37.  Mr. 
ration*  made  with 

the  two  mural  circles  in  the  Greenwich  Observatory, 
**rad  the  value  of  this  important  element  -  20"  807 

vol.  It.) 
I  on  any  particular  star  depends 
tbe  portion  of  the  star  with  reference  to  the  ecliptic 
Let  A  BC  D  be  tbe  orbit  of  the  earth,  and  . 
S  a  star  in  tbe  plane  of  the  ecliptic  When 
is  at  A  the  star  will  be  thrown 
by  the  effect  of  aberration  to  t. 
be  earth  arrives  at  the  opposite 
point  of  its  orbit  C.  the  star  will  be  thrown 
back  to  s*.    At  B  and  D  the  earth  is  mov- 
ie* in  a  direction  parallel  to  the  ray  of 
light  proceeding  from  the  star,  and  tber« 
is,  consequently,  no  aberration.  Hence 
*  rtar  situated  in  tbe  plane  of  the  ecliptic  appears  to  oscil- 
late bark  wards  and  forwards  in  a  straight  line,  always  re. 
turning  to  its  former  position  at  the  end  of  a  year. 

A  ray  of  light  proceeding  from  a  star  situated  In  the 
polr  of  the  ecliptic,  is  always  at  right  angles  to  the  direc- 
tion of  (be  earth's  motion ;  consequently,  a  star  having 


ttels  position  will  appear  to  describe  annually,  about  the 
pole  of  the  ecliptic,  a  circle  of  which  the  radius  =  90"3 


m  any  other  position  the  apparent  path  of  a  star,  so 
f*r  4a  depends  on  aberration.  Is  an  ellipse  whose  major 
»xu  _  str-s^and  it*  minor  axis  =  40"-€,  multiplied  by 


ABIETIN/E. 

The  apparent  places  of  the  planets  are  also  affected  by 
aberration  ;  but  in  this  case,  as  the  body  from  w  hich  the 
light  emanates  is  also  in  motion,  we  must  consider  that 
the  ray  of  light  which  enters  the  eye  lias  proceeded,  not 
from  the  place  whkh  the  planet  occupies  at  the  instant  of 
the  observation,  but  from  that  which  it  did  occupy  at  as 
long  an  interval  previously  as  light  requires  to  traverse 
the  distance  between  the  plaint  and  the  earth.  To  this 
small  variation  in  the  place  of  the  planet  must  lx>  added 
the  space  described  by  the  earth  in  the  same  Interval ; 
and  it  is  easy  to  see  that  the  sum  Is  the  apparent  or 
relative  motion  of  the  planet  during  the  time  which 
takes  to  pass  from  it  to  the  earth. 

The  aberration  was  discovered,  and  its  physical  ca 
first  explained,  by  Dr.  Bradley.  It  is  the  most  direct 
proof  which  astronomy  furnishes  of  the  motion  of  tbe 
earth  round  the  tun. 

Abirbation.  In  Optics,  denotes  the  deviation  of  the 
rays  of  light  from  the  true  focus  of  a  curved  lens  or 
speculum  ;  In  consequence  of  which  they  do  not  unite  iu 
a  single  point,  but  are  spread  over  on  a  small  surface, 
and  form  a  somewhat  confused  image  of  tbe  object.  This 
arises  from  two  causes ;  1st.  the  figures  of  the  lenses  or 
specula ;  and,  idly,  from  a  difference  in  the  physical  nature 
of  tbe  rays  of  light. 

The  surfaces  of  the  lenses  or  mirrors  of  optical  instru- 
ments are  worked  into  a  spherical  form,  because  there  is 
no  practical  means  of  accurately  obtaining  the  parabolic 
curvature  which  theory  shows  to  be  necessary  to  collect 
parallel  rays  into  a  single  point  or  focus.  Hence  the  rays 
meet  the  axis  of  the  lens  at  different  points,  the  amount 
of  deviation  depending  on  the  magnitude  and  curvature 
of  the  lens.  This  is  called  tht-  Aberration  qf  Sphcrictlt). 
The  second  caiue  of  aberration  arises  from  the  different 
degrees  of  refraction  which  the  rays  comtxxlng  a  beam  of 
light  undergo  in  passing  from  one  medium  into  another. 
On  account  of  this  difference  of  refrangibilitT,  tbe  rays  of 
light  are  separated,  and  the  colours  of  the  spectrum 
api»ear.  It  was  long  believed,  and  even  by  Newton  him- 
self, that  it  was  impossible  to  refract,  without  decom- 
posing, light;  and  hence  the  attempts  that  have  been 
made  to  perfect  reflecting  telescopes,  and  adapt  them  to 
circular  Instruments.  But  It  has  since  been  discovered 
that  the  refractive  and  dispersive  powers  of  different 
diaphanous  substances  are  in  different  proportions,  and 
that  the  decomposition  of  the  light  may  be  prevented  by 


combining  substances  of  different  refractive  powers;  for 
example,  crown  and  flinf  glass,  in  the  same  lens.  (See 


Achromatism.) 
ABE'TTOR 

or  pru- 
,  by  his 

ir  an  abettor,  or  as  he  Is 
an  aider  and  abettor,  be  present  at  the 
commission***  tbe  crime,  he  is  treated  as  a  principal  J 
if  absent,  he  becomes  an  accessory  before  the  fact.  Hut 
in  almost  all  cases  of  felony  the  abettor  1*  considered  as 
much  a  principal  as  the  actual  felon,  especially  In  the 
case 

summarily  I 


i  a  principal  as  the  actual  felon, 
of  murder ;  and  the  abettors  of  ofl 
narily  by  justices  of  the  jK-ace,  arc 

penalties  as  tbe  principals. 

E'YANCE.  (Sorm.Fr.beyi 


ABE'YANCE.   (Sorm.  Fr.  beyer.  to  expect.)  In  I 
The  fee  simple,  or  inheritance  of  lands  is  said  to  be  In 
abeyance,  when  there  ts  no  person  m  esse  in  whom  it  can 
vest  and  abide,  although  limited  and  ready  to  rest  when- 
the  proper  heir  appears.    Thus.  In  a  grant  to  A  for 

tou^eh^°of8B.VW 
no  heir  to  a  living  person.    A  . 
heiresses  Is  said  to  tie  in  alieyance. 

A' BIB.  The  first  month  of  the 
generally  known  by  the  Chaldean  name  of  A  num.  It  is 
first  mentioned  in  the  4th  verse  of  the  13th  chapter  of 
Exodus. 

A'BIES.  (Lat.  ables,  a  fir  tree.)  The  name  of  all 
those  fir  trees  which,  like  the  spruce,  the  larch,  the  cedar 
of  Lebanon,  have  their  leaves  growing  singly  upon  the 

round  and  thin.  The 
white  deal 


is 

nigra. 


and  the  scales  of  the 
v>  <hk1  railed  t>\  timbei 
duced  by  Aides  excelsa,  and  a  resinous,  or 
substance  by  others ;  as  Canadian  balsam  by  A.  t 
the  balm  of  (iUead ;  Strasburgh  turpentine  by  A .  p< 
the  silrer  fir ;  Venetian  turpentine  by  A.  larlx.t' 
Besides  these,  the  substance  called  extract  of 
furnished  partly  by  A  -  canadensis,  and  partly  by  . 
All  the  species  are  hardy,  and,  with  the  exception  of 
larches,  are  evergreen,  and  in  cultivation  in  this  country. 
The  most  valuable  for  the  timber  are,  A.  Douglasil, 
A.  excelsa,  and  A.  larfx;  the  most  ornamental  are,  A. 
cedrua,  the  cedar  of  Lebanon,  deodara,  and  larix.  The 
most  worthless  in  Great  Britain  are,  A.  canadensis,  picea, 
balsam  ea,  and  pectinata ;  the  three  Utter  form,  however, 
fine  trees  in  favourable  situations.  The  wood  of  tbe  fir  is 
in  rery  extcntire  use,  and  it  is,  perhaps,  tbe  most  service- 
able of  all  trees. 
ABIKTI'N  JS.  A  division  in  the  natural  order  of  co- 
ending 
B  2 


uigmzeo 


by  Gock 


ABJURATION. 

araucaria-like  pines,  all  which  have  cones  with  many 
rows  of  scales  in  which  the  seeds  arc  formed. 

ABJ UKA'TION.  Oath  of.  (Lat.  ab.  from,  and 
Juro,  /  swear.)  Introduced  by  stat.  13  W.  III.,  ami 
rcgulatod  by  6  G.  III.  An  oath  asserting  the  title  of 
the  present  royal  family  to  the  crown  of  England.  By 
this  oath  the  juror  recognises  the  right  of  the  king  under 
the  Act  of  Settlement ;  engages  to  support  him  to  the 
of  his  power ;  pronu»es  to  disclo»o  all  traitorous 


ries  against  him  ;  and  expressly  disclaims  any 
the  crown  of  England  in  the  descendant*  of  the 


Abjchation  of  the  Realm  fin  I 
banishment ;  or  the  taking  of  an 
sjMtft  from  the  realm  for  ever. 

Abjubatiom  alto  signifies  a 
opinion :  as,  the  abjuration  of  heresy  required  by  the 
muli  Church.  Henry  IV.  abjured  Protestantism  at  Saint 
Denis  In  1  Galileo  was  compiled  to  abjure  his  phi- 
losophical opinions  by  the  Inquisition  at  Borne,  in  IC«3. 

A'BLATIVE  cote.  (Lat.  ablatus,  taken  awau.)  The 
sixth  case  of  the  Latin  nouns  implied  In  English  by  the 
prcjMi*ition/row».    ( See  Grammar. ) 

A'BLU'flON.  (Lat.  ablutlo.  washing.)  A  religious 
ceremony,  consisting  in  bathing  the  body,  or  part  of  it.  It 
constituted  a  part  of  the  Mosaic  ceremonial,  and  was  after- 
wards practised  among  the  Jews,  both  by  the  priests  and 
people.  But  ablutions  are  most  rigidly  enforced  by  the 
Mahometans.  The  term  is  also  applied  to  the  cup  given, 
without  consecration,  to  the  laity  in  the  popish  churches. 

ABNCRMAL.  (Lat.  sA>,from,  and  norma,  n  rule.) 
Any  thing  without,  or  contrary  to,  system  or  rule.  Thus 
Horace  calls  a  well-informed  sagacious  countryman,  — 

Kuktlruft,  itrrwrmn  ta)>irru,  rT4u&<]ue  Miner**. 

In  botany,  if  a  flower  has  live  petals,  the  rule  is  that  it 
should  have  the  same  number  of  stamens,  or  some  regu- 
lar multiple  of  that  number ;  if  it  has  only  four  or  six 
stamens,  then,  In  such  a  case,  the  flower  would  be  abnor- 


•ado,  Iruboff.)  In  Numismn- 
of  coins,  or  the  loss  by  wear 
his  forms  a  considerable  item 


ABOA'BD.  within  the  ship ;  also  one  vessel  is  said  to 
get  aboard  of  another  when  she  gets  foul  of  her. 

ABORI'GINES.  The  first,  or  original  (a  prima  ori- 
gins) inhabitants  of  a  country,  that  Is,  those  who  occu- 
pied It  at  the  period  when  It  began  to  be  known,  and 
who  either  were  indigenous  to  the  soil  or  had  immigrated 
thither  before  the  dawn  of  history.  Some  of  the  ancients 
supposed  they  had  alwavs  inhabited  the  same  soil,  and 
were  created  from  it,  as  the  Athenians,  who  thence  called 
themselves  autochthones,  coeval  with  and  sprung  from 
the  land.  But  the  llomans  and  modern  nations  use  the 
word  Aborigines  to  designate  those  inhabitants  of  a 
country  of  whose  origin  nothing  certain  is  known.  Thus 
the  Indians  of  America  ar*  properly  called  Aborigines, 
because  they  were  found  there  at  its  discovery,  and  we 
have  no  accounts  of  their  having  Immigrated  from  any 

ABORTION.  (Lat.  abortus,  miscarriage.)  This 
term  is  usually  applied  to  the  morbid  or  unnatural  expul- 
sion of  the  foetus  In  the  human  subject  after  the  sixth 
1  before  the  sixth  month ,  of  pregnancy.  Before 
week  it  is  called  a  miscarriage,  and  after  the 


of  skin,  are 
to  pa 
to  grow, 
which  are  not 
of  growing  into  seed,  arc 
AHO'UHANKES.  I 


»f  parts  in  plants  that  do  not 
of  perfection ;  a  flower  only 
whose  filament  has  no  anther, 
embryo,  or  which  consists  only 
tion.   The  term  is  also  applied 
in  the  beginning,  cease 
Tert ;  thus  ovules, 
shrivel  up  instead 


An 


to  be 


the  Ibis  of  the 

ABBACADABHA.  A 
especially  used  as  a  spell  against  fevers.  The 
which  It  was  written  and  carried  for  that 
seen  in  Defoe's  History  of  the  Plague  at  "I 
Word  seems  to  be  connected  with  Ab  rasas-  or  Abraxas ; 
a  name  found  Inscribed  on  certain  stones  or  amulets,  in 
such  characters,  together  with  the  figure  of  a  human 
body,  with  the  head  of  a  cat  and  fee t  or  a  reptile.  Various 
explanations  have  been  attempted  of  the  object  of  these 
curiosities:  some  from  the  cabalistic  and  an  Egyptian 
derivation.  Bollermann  (Berlin,  1817,)  and  Ncander. 
have  written  on  the  subject  of  the  Abraxas  stones. 

ABUA'DIKG.  InAgr.  ( Lat.  ab.  from,  and  rado,  / 
scrape  or  rub  off.)  Applied  to  the  sloping  surface  of 
banks  of  earth,  which  crumbles  down  from  the  effects  of 
frost,  or  the  alternate  action  of  drought  and  moisture. 

ABRA'MIS.  (Abramis,  Cuv.)  The  name  of  a  sub- 
genus of  Malacoplerygious  or  soft-tinned  abdominal 
fishes,  charaeterixed  by  the  absence  of  spines  and  bar- 
bels ;  by  the  dorsal  fin  being  short  and  placed  behind  the 
ventral*,  and  the  anal  fin  being  long.  The  common 
bream  is  a  species  of  this  genus. 

ABRA'NCHIANS.  Abranchia,  Cuv.  (Gr.  at.  tnth..ut, 
fituyX'*, gills.)  An  order  (the  third  in  Cuvler's  arrarge- 
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ABSCISS. 

ment)  of  anellidans,  so  called  because  the 
jHning  It  have  no  external  organs  of  respiration ; 
are  divided  Into  the  sol 
and  the  non-setigerous  abranchians,  or 

ABRA'SION.  (Lat.abrado,  Irubt 
tology,  implies  the 
and^enr  in  the  pock 

have  U-c^cmplo^rsuV^ 

as  to  render  them  harder,  by  raising  the  borders  so  as 
lessen  the  surface  exposed  to  be  rubbed,  *c. 

AHKA'XAS.  A  genus  of  I^pidopterous  insects,  of  1 
family  Geometrida? ;  founded  by  Dr  I«each  for  the 
mon  magpie  moth  (Abraxas  gtossulariata)  and 
allied  species.  It  is  the  larva'  of  the  Abr. 
which  commit  the  well-known  ravages  upon  the 
berry  trees  of  our  gardens  ;  consuming  the  leaves  almost 
ax  soon  as  they  appear.  They  feed  early  in  the  mornhap, 
before  the  dew  is  off  or  the  sun  has  much  power  ;  and  it 
Is  at  this  time  that  they  should  be  sought  for  and  removed. 

ABRl'DGEMF.NT.    In  Literature.  (Lat  abbreTlo, 
1  shorten.)   A  compendious  arrangement  of  the  matter 
contained  in  a  larger  work.    Before  the  invention  of 
printing,  when  manuscripts  were  valuable,  and  the  la- 
bour of  writing  them  great,  the  compiling  abridgements 
of  considerable  works  was  an  Important  branch  of  author- 
ship ;  and  it  has  been  doubted  whether  we  have  lost  or 
gained  more  by  the  practice  :  since,  on  the  one  hand,  the 
contents  of  many  lost  authors  arc  thus  partially  preserved 
to  tu :  and,  on  the  other, the  abridgement  becoming  popular 
mar,  in  some  cases,  hare  caused  the  loss  of  the  original. 
Among  the  best  known  abridgement*  of  antiquity  are  tho 
History  of  Justin,  being  an  abridgement  of  the  lost 
History  of  Trogus  Pompelus:  the  Natural  History  of 
Solinus,  chiefly  abridged  from  that  of  Pliny,  &c.  Few 
modern  abridgements,  taking  the  phrase  In  its  strict 
sense,  merit  peculiar  notice,  o/  have  Ik-co  compiled 
with  any  other  view  than  that  of  assisting  education. 
This,  however,  is  not  the  case  with  some  of  those  works 
called  abridgements,  intended  to  exhibit  a  summary'  view 
of  some  science  or  department  of  literature-  The  AbrvgJ 
Chronologique  de  f  llistoirc  de  France',  by  the  president 
Henault,  is  a  work  of  this  kind.    It  has,  perhaps,  been 
praised  beyond  its  deserts,  but  still  It  possesses  uncommon 
merit.  Its  success  led  to  the  publication  of  various  works 
of  the  same  kind,  of  which  the  Abregi  Chronologique  de 
rtlistnire  de  V Allemagne,  by  PfcflVl,  Is  probably  the  boat. 
Dr.  Uobertson  drew  from  it  most  of  his  Knowledge  of  the 
constitution  of  the  German  empire.   To  abridge  well 
requires  a  thorough  knowledge  of  the  subject,  with  tact 
to  seize  upon  the  prominent  points,  and  ability  to  state 
them  clearly  and  succinctly.    Tacitus,  says  Montesquieu, 
"abridged  all  because  hekuv  all,"  but  Tacitu?*  ore 
rare. 

ABROGA'TION.  The  annulment  of  a  law  by  com- 
petent authority.  (From  the  Latin  ab,  from,  and 
rogo,  /  ask.)  A  phrase  derived  from  the  practice  of  the 
Boman  popular  assemblies.  In  which  the  several  tribes, 
curia?,  &c.  were  said  rogarc  suffragia,  to  demand  the  suf- 
frage :  whence  also  the  modern  word  prerogative.  {Sc: 
Coxitis.) 

ABBU'PT.  (Lat.  abrumpo,  Ibreakoff.)  A  term  In  Bo- 
tany, applied  to  any  thing  which  happen*  suddenly.  A  leaf 
\  suddenly  terminated  w  ithout  tapering  to  anoint. 


a  stem  which  is  suddenly  bent, 
a  terminal  leaflet,  are  all  abrupt. 

Auiiti'T.  In  Ichthyology  i»  applied  to  the  lateral 
line  w  hen  divided  into  tw  o  or  more  parts  not  contiguous. 

A'BRUS.  (Gr.i.V,  delicate,  or  elegant.)  A  West 
Indian  tree  with  iiapfllonaoeous  flowers,  and  pods  con- 
taining bright  red  seeds  w  ith  a  broad  black  scar  on  one 
side  of  them.  The  seeds  arc  often  strung  into  necklaces 
for  children. 

A'BSCESS.  (Lat.  abscwlo.  /  separate.)  Inflam- 
mation in  the  membranous  or  fleshy  parts  of  the  body. 

by  the  formation  of  pus,  and  the  consequent 
i  or  distension  of  the  parts  affected  ;  thus  the 
integuments  separate  from  the  parts  beneath,  and  form 
a  tumour. 

A'BSCISS.  or  ABSCISSA.    (Lat.  ab  scindo.  /  cut 
ofT)    A  term  used  in  geometry  to  denote  a  segment  cut 
off  from  a  straight  line,  by  an  ordinate  to  a  curs  e.  The 
position  of  a  point  on  a  plane  is  perfectly  determined 
when  its  distance*,  measured  in  given  direc  tions,  from 
two  straight  lines  given  by  position,  arc  know  n  ;  and  as 
curve  lines  may  be  regarded  as  formed  by  the  continuous 
motion  of  a  point,  their  various  pro|tertiet  mar  be  inves- 
tigated by  means  of  the  relation  common  to  all  points  of 
the  same  curve  between  the  two  distances  so  measured. 
Thus,  let  AB  and  AC  W  two  straight  lines  given  by 
position,  and  Pany  point  in  a  curve 
XV.    Draw  PQ  parallel  to  AC, 
and  meeting  A  It  in  Q,  then  P  Q  i« 
called  the  ordinate  of  the  point  P. 
and  A  Q  is  the  absci*s.    The  ab- 
fri»*  and  ordinate,  considered  to- 
gether, are  called  the  co-ordinates 
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ABSENTEE. 

af  the  com,  and  the  point  A,  where  they  Interact,  ft 
em&od  the  origin  of  the  co-ordinate*.  For  every  point 
e/  eke  mm  mrro  a  certain  unavoidable  relation  exists 
bwwecn  A  Q  and  P  Q.  which  it  called  the  equation  of  the 
earn,  hi  order  to  represent  this  equation  algebraically, 
the  atones  Ad  h  twpreeeated  by  r,  and  the  ordinate 
T  Q  by  p.  Tne  co-ordinates  may  be  *~-ll*tfl  to  each 
,  hot  In  general  the  tavostigatkios  are 
assuming  them  at  right  angles.  The 
i  «f  the  co-ordinate*,  or  the  point  from  which  the 
■  la  reckoned,  majr  be  taken  any  where  In  the  plane 
ef  the  carve.  When  a  pellicular  curve*  bower  or,  It  to 
te  hrswntigetod.  It  b  often  convenient  to  place  the  origin 
atemmmnat  which  la  related  to  the  other  parts  of  the 
parte.  Tiros,  if  the  curve  is  a  circle,  the  co-ordinate* 

mj!SSS^SLf^St^t£^^td^&  has  received, 
anew*  a  peeunnr  sismincatioo :  a  landed  proprietor 
tskcttnOy  rwjidm  at  a  distance  from  the  district  In 
his  property  it  situate:  especially  applied  to  Irish 
hsseserdt  and  deny.  In  171*  a  tax  was  Imposed  on 
absentees  from  Ireland,  m  all  cases  where  their  re*l- 
Shnea  erhhhi  ll  was  far  leas  than  six  months  In  the  year ; 
tower  of  dispensation  being  secured  to  the  crown.  But 
ft  emscd  to  be  levied  in  lien,  and  has  not  since  been 
■  or  not  the  absence  of  a  Landed  pro- 


to  a  country.  In  an  economical  tense, 
has  been  much  debated  of  late  years, 
of  Mr.  J.  R.  M'Culloch  before  the  Com- 
Leeds  and  Commons,  to  inquire  into  the 
1W6 ;  and  the  controversy  occasioned  by 
the  Edinburgh  Review,  No.  86.,  and 
,  Vol  23.    See  also  Mr.  M'C's  evf. 
the  Committee  on  the  state  of  Ireland  in 
Mr.  Senior's  Outline  of  Political  Economy, 
■  hipoathi  MiiUniinlii  nn 

A/BSiS.  or  APSIS.  <Gr.  ttyat,  ennrra.)  InArebltec- 
ire.  a  word  need  by  ecclesiastical  authors  to  signify  that 
of  the  church  wherein  the  clergy  were  seated,  or 
placedi  This  part  of  the  church  was  so 
usually  being  domed  or  vaulted,  and 
nagtnee,  from  Its  being  the  lightest  part. 
The  apsis  was  either  circular  or  polygonal 
«■>  the"  phut*  and  domed  over  at  tap  as  a  covering.  It 
of  two  parts,  the  altar  ana  the  presbytery,  or 
at  the  middle  of  the  semicircle  was  the 
the  bishop  |  and  at  the  centre  of  the  diameter 
the  altar,  towards  the  nave,  from  which  It 
by  an  open  balustrade,  or  railing.  On  the 
placed  the  ci barium  and  cup.  The  throne  of 
having  been  anciently  called  by  this,  name 
(andsK  seme  hove  thought  that  thence  this  part  of  the 
•tinea  sTerlisd  Its  name,  but  the  coo  verse  U  the  real 


A  BSOLUTE.  ABSOLUTISM,  fn Politics, s govern- 
Seat  Is  strictly  said  to  be  absolute  when  the  supreme 
ead  is  above  the  control  of  law,  and  has  unre- 
peerer  ef  legislation,  "  El  rey  atsoluto,"  Is  the 
watchword  of  the  anti-constitutional  party  In 
Vet  In  that  country,  as  in  almost  every  other,  the 
theory  ef  absolute  sovereignty  has  some  limit :  since  we 
ftni  the  seme  party  denying  the  king  the  right  of  altering 
by  his  single  wnT  the  fundamental  laws  of  succession 
to  the  throne.  (See  Dasewrisn.) 

ABSOLUTION.  (Let.  ah.  JreM,  sol  to,  /  loote.) 
A  wjrwatway  practised  m  various  Christian  churches 


la  the  Hansen  Catholic,  the  priest  not  only  declares  abso- 
lution to  the  repentant  sinner,  but  is  belie vi 


red  to  have  the 
ually  releasing  him  from  hit  tine:  and  this 
dee rs red  by  the  council  of  Trent  to  belong 
i  m  ha  fun  extent.  The  Church  of  England,  in  the 
■or  the  Vlfftatioo  of  the  Sick,  has  retained  nearly 
words;  but  her  authorities  teem  not  to  be 
agreed  as  to  the  force  and  effect  of  the  at*nlution 
se  rwuktned    In  the  daily  service,  the  words  of  the  ab- 
riuttou  are  umeeli  declaratory. 
ABSORBED.    (Let.  absorbeo.  /  $mct  on.)  In 
Sucked  up.  Imbibed.    A  term  applied  by  the 
connotfneurs  to  a  picture  In  which  the  oil  has 
into  the  canvass  or  ground  whereon  it  ts  painted, 
Sat,  and  the  touches  Indistinct.  Our 
:  the  term  chilled  to  express  the  tame 
It  may  be  remedied  by  rubbing  the  picture  over 
feb  ofJL  and  Tarnishing,  altar  ft  has  been  well  cleaned. 
ABSORBENT  Onmnd.  In  Painting.  A  ground  pre- 
,  either  on  board  or  canvass,  chiefly  with 
or  water-colour  mixture,  by  which  expedient 
" '  taken  or  sorted  hi  from  the  colours, 
and  a  brilliancy  imparted  to  the  co- 


in Medicine,  substances  which  remove 
•  the  Stomach,  snch  as  magnesia  and  chalk. 
ABSORPTION.  In  Physiology,  Is  one  of  the  vital 
tvjIc  omcticos,  the  object  of  which  Is  primarily  to 
to  tag  circulating  organs  the  due  supply  of  the 
.wis  for  the  growth  and  support  of  the  system ; 
secondarily,  to  remove  and  carry  to  the  tame  organs 
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ACADEMICS. 

the  decayed  and  useless  parts  of  the  body.    See  Lac- 
teal*. 

A'B8TRACT  (Let.  abstraho,  /  take  strap),  signifies 
a  general  view  or  analysis  of  a  whole  work,  or  part  of  a 
work.  It  differs  from  abridgment  chiefly  In  this,  that 
while  In  the  latter  it  is  often  necessary  to  enter  Into  some- 
what minute  details,  the  former  is  always  confined  to  a 
notice  only  of  the  leading  particulars.  Set  AasmouxxT. 

A'BSTRACT  MATHEMATICS,  or  PURE  MA- 
THBMATlCSv  That  branch  of  science  which  treat* 
of  the  relations  or  properties  of  magnitudes  or  quanti- 
ties, considered  generally,  and  without  restriction  to  any 
individual  magnitude*  Thus,  the  proposition  that  the 
three  angle*  or  a  triangle  are,  together,  equal  to  two  right 
angle*,  is  an  abstract  truth,  not  confined  to  an  individual 
triangle,  or  to  a  particular  species  of  triangles,  but  be- 
longing to  all  triangles  whatever.  Abstract  mathematics 
Is  opposed  to  mixtti  mathematics,  wherein  abstract  pro- 
perties or  relation*  are  applied  to  sensible  objects. 

ABSTRACT  NUMBERS.  Numbers  considered  In 
themselves,  and  without  reference  to  any  particular 
thing*  The  operations  of  common  arithmetic  are  per- 
formed on  abstract  numbers. 

ABSTRACTION.  (Lat.  abstraho,  /  drew  qjD  In 
Metaphysics  and  Logic,  the  faculty  by  which,  In  contem- 
plating any  object,  we  can  attend  exclusively  to  some  Cir- 
cumstances or  qualities  belonging  to  It,  and  withhold  our 
attention  from  the  rest.  It  Is  by  the  means  of  this  faculty 
that  we  generalise,  and  arrive  at  the  common  terms  or 
predicates  {tee  Puuioahlxs)  which  in  long  to  a  number 
of  objects.  Tout,  la  considering  a  bora,  by  abstracting 
mentally  the  qualities  which  belong  to  that  particular  ani- 
mal, we  arrive  at  the  notion  of  a  quadruped,  thence  at  that 
of  an  animal,  Ac.  Ac. ;  which  notions  constitute,  in  logical 
language,  the  successive  genera  and  species  of  the  indivi- 
dual lior<e. 

ABsl '11DUM,  or  REDUCTIO  AD  ABSURDUM. 
A  term  used  In  geometry  to  denote  a  mode  of  demonstra- 
tion In  which  the  truth  of  a  proposition  I*  established, 
not  by  a  direct  proof,  but  by  proving  that  the  contrary  Is 
absurd,  or  Impossible.  There  are  many  examples  of  this 
mode  of  demonstration  in  the  Elements  of  Euclid. 

ABU'NDANT  NUMBER  (Arithmetic!  ts  a  number 
inch  that  the  sum  of  it*  divisor*  it  greater  than  the  num- 
l>rr  itself.  Thus,  12  It  an  abundant  number,  because  Its 
divisor*  being  1, 9,  S,  4,  and  6,  their  sum,  which  is  16,  la 
greater  than  12.  An  abundant  uumber  is  opposed  to  a 
deficient  number,  of  which  the  sum  of  the  divisors  Is  low 
than  the  number  Itself;  and  to  a  perfect  number,  of  which 
the  sum  of  the  divisors  it  equal  to  itself. 

ABUTMENT.  (According  to  tome,  from  the  French, 
aboutir,  to  aAnt,  among  whom  the  learned  Spebnan  t  but 
according  to  others,  with  more  probability,  from  the 
Saxon  abutan,  about. )  In  Architecture,  the  solid  part  of 
a  pier  frornjrhlch  the  arch  Immediately  springs.  Abut- 
ment* are  either  artificial  or  natural.  The  former  are 
usually  formed  of  masonry  or  brickwork,  and  the  latter 
are  the  rock  or  other  solid  materials  on  dm  banks  of  a 
river,  In  the  ca*c  of  a  bridge,  which  receive  the  l<«>t  of 
the  arch.  It  i*  obvious  that  they  must  bo  of  luflkicut 
solidity  ami  strength  to  resist  the  arch't  thrust. 

ABU'TTALS.  The  butting*  or  boundings  of  land, 
showing  by  what  other  lands,  highways,  riven.  Ac.  they 
are  bounded.  . 

ACA'CIA.  (Gr.  aaaasa.)  A  genus  of  tplny  leguminous 
trees,  with  pinnated  leaves,  and  small  flowers  collected  in 
balls  or  spikes,  of  a  white,  red,  or  yellow  colour.  They 
arc  all  inhabitants  of  the  wanner  parts  of  the  world ; 
tome  of  them,  as  A.  eora,  arable*,  Ac,  yield  gum  arable ; 
other*  gum  Senegal:  the  bark  of  A.  catechu  furnishes  the 
astringent  substance  called  catechu,  or  terra  japonic*. 
The  (lowers  of  A.  farnesiana  are  exceedingly  fragrant, 
and  form  one  of  the  principal  ingredients  In  Italian  per- 
fumery. The  bark  of  many  specie*  abound*  in  tanning 
principles.  New  Holland,  and  tome  other  countries, 
produce  great  number  of  species  in  nhich  true  leaves  are 
not  formed,  but  in  their  ttead  the  brandies  are  furnished 
with  broad  dilated  petioles  looking  like  leaves. 

ACADE'MICS.  A  name  given  to  a  series  of  philo-  - 
sophert,  who  taught  in  the  Athenian  Academy,  the  scene 
of  Plato's  discourses.  They  are  commonly  divided  into 
three  sects,  which  go  under  the  namet  of  the  Old,  the 
Middle,  and  the  New  Academy.  1.  The  Old  Academy, 
of  which  Plato  was  the  Immediate  founder,  was  rep  re- 
sell ted  tuccesslTely  by  Spcusippus,  Xenncrates,  and 
Polemo.  These  philosophers,  as  far  as  the  scanty  not  ices 
remaining  of  them  allow  us  to  form  a  judgment,  teem  to 
have  confined  themselves  to  the  task  of  elucidating  and 
defending  the  doctrines  of  their  great  master.  (Sec  Pl*- 
TomsM.I  A  litt  of  their  works  it  given  us  by  Piog«  net 
Laertius,  b.  It.  To  them  succeeded  Arcesilaus,  the 
founder  of  { 2)  the  Middle  Academy.  Under  his  hands, 
the  Platonic  method  assumes  an  almost  exclusively  po- 
lemical character.  Whatever  may  have  been  his  belief 
regarding  the  positive  part  of  Plato's  doctrines,  he  con- 
fined himself  in  public  to  the  support  of  the  negative 
portion ;  that,  namely,  which  relates  to  the  uncertainty 
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ACADEMY. 


of  the  impression*  on  the  sense*,  and,  consequently,  of 
the  judgments  founded  on  tbera.  His  main  object  was 
to  refute  the  Stoics,  who  maintained  a  doctrine  of  percep- 
tion idcutical  with  that  promulgated  by  Dr.  ReUf  in  the 
last  century.  (See  Perception.)  Socrates  is  said  to  hare 
professed,  that  all  he  knew  was,  that  he  knew  nothing. 
Arcesilaus  denied  that  he  knew  even  this.  Wisdom  he 
made  to  consist  in  absolute  suspension  of  assent ;  virtue, 
iti  the  probable  estimate  of  consequences  ;  in  the  latter 
doctrine  combating  the  ethical  dogmatism  of  the  stoics, 
as  in  the  former  the  intellectual,  lie  was  succeeded  by 
Lacydes,  Tclecles  and  Kvander,  and  Hegesinus.  3.  The 
New  Academy  claims  Carneades  as  its  founder.  It  is  not 
easy  to  define  the  limits  between  this  and  the  Middle 
Academy.  Like  Arcesilaus,  Carneades  appears  to  have 
taken  up  a  negative  and  polemical  position  His 
system  Is  a  species  of  mitigated  scepticism.  He  con- 
sidcrs  probability  to  be  the  sole  legitimate  object,  alike 
in  speculation  and  in  practice.  The  doctrines  of  this 
school  were  adopted  by  Cicero,  more,  probably,  in 
consequence  of  the  advantage  which,  as  an  orator,  he 
would  derive  from  the  practice  of  discussing  both  sides  of 
a  question,  than  from  any  solid  conviction.  Carneades 
was  succeeded  by  his  disciple,  Clitomachus.  Charmides, 
the  third  and  last  of  the  New  Academicians,  uppcars  to 
hare  been  little  more  than  a  teacher  of  rhetoric :  an  accu- 
sation, indeed,  to  which  the  whole  school  is  In  no  small 
degree  liable.  To  these  three  academies  a  fourth  and 
fifth  are  added,  by  some  writers :  of  which  Phtlon  and 
Antiochus  are  produced  as  the  representatives.  The 
latter  was  the  friend  of  Cicero  and  other  distinguished 
Romans.  Neither  of  them  can  In  any  justice  be  named 
academics,  their  doctrines  being,  in  fact,  in  most  points, 
of  a  diametrically  opposite  nature. 

ACADEMY.  (Gr.  «*««$.!(iu«.)  A  society  of  learned 
iclated  for  the  advancement  of  the  arts  or 
The  name  Is  derived  from  that  of  a  place  near 
I  a  famous  whool  for  gymnastic 
.  (i«  Gymnasium  ),  at  which  also  philosophy 
taught,  and  the  sophists  gave  their  lectures.  But 
the  first  Institution  of  which  we  read,  at  all  resembling 
our  modern  academy,  was  the  *ociety  of  scholars  esta- 
blished at  Alexandria  by  Ptolemy  Soter.  The  Jews 
in  various  cities,  the  Constantinopolitan  emperors,  and 

"eties  of   the  same  de- 
_  his  various  efTorts  for 
of  literature,  collected  an  association 
compared  the  works 

of  antiquity. 


of  Alcuin ;  nor  do  we  find  any  memorial  of  a  similar 
society,  except  a  few  among  artists,  chiefly  In  France, 
until  after  the  taking  of  Constantinople  by  the  Turks, 
when  the  Creek  scholars  driven  into  Italy  held  literary 
meetings,  which  gradually  assumed  a  more  regular  form. 
About  1560  a  society,  called  the  Academla  Secretorum 
Natura*.  was  founded  at  Naples,  in  the  house  of  BapUsta 
Porta,  but  was  abolished  by  a  papal  interdict.  It  was, 
however,  succeeded  by  the  Academia  Lyucei  at  Rome,  of 
which  Galileo  was  a  member,  the  objects  of  which,  like 
those  of  the  former,  were  chiefly  connected  with  the 

Pursuit  of  natural  history.  From  the  beginning  of  the 
7th  century  academies  multiplied  In  Italy.  Among  the 
most  eminent  of  those  which  bore  a  philosophical  cha- 
racter, was  the  A.  del  Cimento,  at  Rome,  in  that  century ; 
the  Academy  of  Orossano,  in  the  kingdom  of  Naples, 
dec. :  and.  In  more  recent  times,  the  Academy  of  Sciences 
at  Bologna  deserves  to  be  mentioned  with  honour.  But 
Italy  has  been  most  prolific  in  academies  of  literature 
and  philology,  which  form  by  far  the  greatest  number  In 
the  catalogue  of  550  such  institutions  which  have  been 
enumerated  as  existing  or  having  existed  in  that  country. 
A  general  and  somewhat  ridiculous  fashion  prevailed 
In  the  17th  and  18th  centuries  among  literary  men  of 
that  country,  of  forming  themselves  Into  societies  for 
the  promotion  of  literary  objects,  to  which  they  gave 
fanciful  symbolic  names,  every  member  assuming  In  his 
own  person  some  analogous  appellation.  Some  of  these 
societies  have  done  real  service  to  literature,  but  by  far 
the  greatest  number  have  contented  themselves  with 
multiplying  Insipid  addresses  and  sonnets.  Among  the 
most  celebrated  was  the  A.  degli  Arcadj.at  Rome,  of  which 
the  meetings  were  held  in  a  meadow,  and  the  members 
enacted  shepherds  and  shepherdesses :  it  was  founded 
about  1690,  and  still  subsists,  having  various  affiliated 
societies  in  other  places.  The  A.  deg'l  Umidi.  one  of  the 
oldest  of  these  associations,  became  afterwards  the 
Florentine  Academy.  The  A.  degli  Intronati  (of  the 
Deaf),  degli  Umoritti  (of  the  Humourists),  and  many 
others  with  similar  quaint  appellations,  have  acquired 
celebrity  in  Italy.  Of  her  philological  academies,  the 
most  illustrious  is  that  della  Crusca  (of  the  Sieve),  at 
Florence,  which,  by  the  publication  of  Its  dictionary, 
established  the  Tuscan  dialect  as  the  standard  of  the 
national  language;  it  is  now  incorporated  with  the  A. 
Florentine    In  France,  the  Academic  Fi 


founded  in  1635  by  cardinal  Richelieu.  It  was  an 
elation  formed  for  the  purpose  of  refining  the  French 
language  and  style  ;  and,  although  in  its  first  period  it 
was  chiefly  remarkable  for  the  adulation  which  it  be- 
stowed on  Its  vain  though  able  founder.  It  t>ecame,  in 
process  of  time,  by  far  the  roost  celebrated  and  influent bal 
of  all  European  literary  societies.  It  consisted  of  AO 
members,  and  a  place  among  them  was  eagerly  sought 
after,  for  a  long  period,  as  one  of  the  highest  honours 
which  could  be  attained  by  an  author.  Like  that  of 
Crusca,  itpublished  a  dictionary  of  the  French  language, 
in  1694.  The  Royal  Academy  or  Sciences  was  fox 


Louis  XIV.,  in  1666.  and  published  130  v< 


inded  by 
I  umes  of  me- 


moirs, up  to  the  year  1793,  when  it  was  abolished  by  the 
Convention.  The  Academics  of  Painting  and  Sculpture, 
and  that  of  Inscriptions  and  Belles  Lettres,  were  the  other 
two  principal  academies  of  Paris.  The  latter  was  founded 
by  Colbert  In  1663.  and  remodelled  In  1701.  At  the  Revo- 
lution all  four  were  atwlished :  and,  in  1795,  at  the  sugges- 
tion of  Condorcet,  the  National  Institute  of  France  was 
established  in  their  stead.  It  consisted  of  four  classes, 
arising  out  of  the  four  academies  of  which  it  was  com- 
posed. According  to  its  re-organisation  by  Napoleon,  io 
1806,  these  classes  were  remodelled,  and  each  of  them  con- 
sisted of  a  certain  number  of  sections,  each  furnished  with 
a  s|>eclfled  number  of  acting  and  corresponding  member*. 
The  first  class,  or  that  of  sciences,  had  sixty-three  mem- 
bers, and  100  correspondents  ;  that  of  languages,  forty, 
and  60  correspondents ;  that  of  history  and  antiquities, 
forty,  and  60  correspondents ;  that  of  the  arts, twenty-eight, 
and  36  correspondent*.  The  first,  third,  and  fourth, 
named  each  eight  foreign  associates.  In  1816,  the  Insti- 
tute was  again  remodelled  by  Louis  XVIII.  The  four 
classes  again  took  the  name  of  academies,  and  became 
more  Independent  of  each  other,  their  joint  property 
being  managed  by  a  commission  of  eight  members,  two 
from  each,  under  tlx-  superititriideneo  of  the  minister  of 
the  interior.  The  first  academy  (that  of  sciences) 
tained  the  same  number  of  members.  The  second 
third  were  reduced  to  thirty-eight  and  thirty-sei 
re»j>ectlvely  ;  the  fourth,  increased  to  forty.  The  Ac 
demy  of  Inscriptions  and  Belles  Lettres.  and  that  of 
Sciences,  had  added  to  them  a  class  of  free  ; 
of  the  number  of  ten,  with  no  privilege  except 
attendance  ;  the  Academy  of  Arts  had  the  right  to  . 
its  own  number  of  free  members. 

Of  similar  institutions  in  Germany,  the  oldest  was  the 


founded  In  1652,  In  Franconla  ; 
imperial  protection,  when  it  received  the  name  of  the 
A.  Osarco  Leopoldlna.  The  Royal  A.  of  Sciences,  at 
Berlin,  was  founded  in  1700,  by  Frederic  I.  of  Prussia: 
Leibnitz  was  Its  first  director.  The  Imperial  Academy  of 
Sciences  at  St.  Petersburgh  was  founded  by  Catharine  I., 
and  endowed  by  Catharine  II.  with  great  munificence, 
but  established  on  the  French  model:  she  separated 
from  it  the  Academy  of  Arts. 

In  England,  the  name  academy  has  been  chiefly  con- 
fined to  associations  for  promoting  the  arts.  The  Royal 
Academy  of  Arts  was  founded  in  1768,  and  consist*  of 
forty  members:  It  has  separate  professors  of  painting, 
architecture,  anatomy,  and  perspective ;  and  a  council  of 
nine  is  elected  annually.  The  Academy  of  Ancient 
Music  was  founded  by  private  association,  hi  1710:  the 
Royal  Academy  of  Music,  under  the  patronage  of 
George  III.,  but  dissolved  shortly  after.  Our  principal 
literary  and  philosophical  societies,  answering  in  cha- 
racter to  the  branches  of  the  French  Institute,  are,  1 .  The 
Royal  Society  of  London,  which  is  confined  to  objects  of  a 
scientific  character.  It  had  Its  origin  as  early  as  1645,  but 
was  established  by  royal  charter  In  1662.  Its  acts  have 
been  published,  under  the  name  of  Philosophical  Trans- 
actions, from  1665  to  the  present  day.  2.  Those  of  the 
Antiquarian  Society,  which  was  established  in  1751,  are 
published  under  the  titie-of  Archa-ologla.  3.  The  Royal 
Society  of  Arts  originated  in  1718.  4.  That  of  Literature, 
In  1823.  Besides  these,  there  are  numerous  societies 
which  bear  the  name  of  the  peculiar  branch  of  science  to 
which  their  exertions  are  confined.  The  Royal  Society  of 
Edinburgh  obtained  a  charter  In  1783,  and  another,  with 
more  liberal  provisions,  in  1811.  Among  the  most  valuable 
published  transactions  of  academies  and  similar  societies, 
besides  those  already  mentioned,  are  those  of  Colbert's 
A.  des  Inscriptions  et  Belles  Lettres  (50  vols.  4to.  from 
1701  to  1793) :  those  of  the  Institute,  being  continuations 
of  the  memoirs  of  the  former  academies  of  which  it  was 
composed  :  those  of  the  A.  Royalc  des  Sciences  and 
Relies  Lettres  at  Berlin  ;  at  first  In  Latin,  then  In  French 
(from  its  remodelling  In  1744  by  Frederick  the  Great), 
now  in  German.  The  "  Acta  "  of  the  Imperial  Academy 
of  St.  Petersburgh.  The  "  Commcntari!"  of  the  A.  of 
Bologna.  The  Antlchita  d'ErcoUno,  published  by  the 
Herculanean  Academy  of  Naples. 

Acadrmy.  In  the  sense  of  a  place  of  Instruction,  is 
now  in  this  country  a  term-  chiefly  appropriated  to 
schools  for  students  in  the  fine  arts.  The  fourth  divi- 
of  the  Institute  at  Paris  consists  of  the  Acadcmle 
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Art*.    In  London,  an  Academy  of  Painting 
in  1711.  under  the  pre- 
Sir  G.  Kneller,  but  to  have  shortly  alter 
Royal  Academy  of  ArtJ, 
17£>,  hi*  be«-ii  already  mentioned.  In  France 
suppressed  at  the  Revolu- 
»1th  iodw  rwnt  ones,  have 
title  of  Jeademie$  Vni- 
represented  by  the 
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or  which  Ii 
College*  in  France 
in  thl»  country. 
In  Painting.  A 


ICALE'PHASS.  Acalcph*.  (Gr.  mmrnXv^,  anettle.) 
of  radiate  invertebrate  animal*,  to  called  on 
of  the  tingular  property  possessed  by  moft  of  the 


The 

eaik-d  'medusar.'  *  sea-nettles,'  •  jelly-fish,  ' 

Ac  ;  theae  are  divided  by  Curler 
isly  into  those  which  hare  air-bladders  for  swimming, 
or  the  '  hydrostatic  acalephans,'  and  those  which  hare 
not.  or  the  '  simple  acalephans,"  and  which  swim  by 
ocans^tf  f-vn-rn  U  cilia,  orjiy  the  contractions  and  dilata- 

aod  marine 

A (  A  M PTO  S OMR S.  (Gr.  «.  vitheml,  s«*t*V  1 
hemd.  r^is.  the  body. )  An  order  of  cirri  peds  Including 
all  those  in  which  the  body  is  entirely  enveloped  in  a 
calcareous  compound  shell,  and  so  attached  that  it  cannot 
t«*  unfolded  ana  protruded. 

ACANTHA'CEJE.  (See  AcaimnTi.)  A  natural  order 
of  tuoooi»*talous  exogenous  plant*,  in  which  the  genus 
•eacfeu*  1*  stationed.  They  hare  irregular  didynamous 
flower*,  and  are  particularly  known  by  their  calyx  being 
imbricated  in  two  broken  whorls,  and  by  their  seed  grow- 
ing from  hooks  on  the  placenta.  Many  of  this  specie* 
have  beautiful  flowers,  others  are  mere  weeds.  They  are 
found  wdd  only  in  hot  or  temperate  climates. 

ACA'NTHIA.  (See  Acasthit*.)  The  name  of  a  genua 
of  brtnrptcrou*  Insects  of  the  tribe  Geocoriue,  charac- 
terised by  a  long  and  straight  rostrum,  sheathed  at  It* 
base,  or  through  its  entire  length ;  labrum  very  promi- 
nent ;  eyes  of  large  size ;  and  the  head  presenting,  at 
it*  junction  with  the  thorax,  neither  a  neck  nor  a 
stsddro  constriction.  In  some  of  the  specie*  (subgenus 
Syrttt )  the  anterior  pair  of  legs  terminate  in  a  mono- 
dartyle  chela,  or  forceps  claw,  like  that  of  the  Crustacea, 
— ^ip**-*  for  selling  a  living  prey. 
ACA^THOCITPHALANS,  Acanthocephala.  (Gr. 
m  thorn,  and  *»««>»:.  a  head,  tpint/-headed.) 
order  of  intestinal  worms,  or  entoioons,  which  at  - 
a  themselves  to  the  mucous  coat  of  the  Intestine*  by 
of  a  proboscis  surrounded  with  minute  recurred 
spine*. 

ACA'NTHOPHIS.  (Gr.  i«*.6W.  fine,  and  te«, 
wr/;-a/  '  A  genus  of  venomous  serpents,  allied  to  the 
riper,  peculiar  to  Australia,  and  characterised  by  a 
homy  spine,  simulating  a  sting,  at  the  end  of  the  tail. 

ACA'XTHOPODS,  Acanthopoda.  (Gr.  and 
rssr,  a  foot,  spine-footed.)  This  name  1*  applied  to  a 
tnbe  of  daricorn  coleopterous  Insects,  including  those 
species  which  have  spiny  legs. 

ACA'NTHOPTERY'gFaNS,  Acanthopterygll.  (Gr. 
■jiaitW,  and  wrs^vf,  a  srrayr  >r  Jin,  rpiny  -finned. ) 
Covier*  first  order  of  flshes,  characterised  by  the  bony 
semes  which  form  th*  first  rays  of  their  dorsal  ami  anal 
fins,  and  generally,  also,  the  first  ray  of  the  two  ventral 

ACATffTHU'RUS.  (Gr.  «*«.«<*.  a  mine,  and  mtn, 
a  tail.)    A  gmus  of  spiny-finned  flshes,  characterised  oy 
md  serrate  teeth,  and  by  having  a  strong  mov- 
sharp  as  a  lancet,  on  each  side  of  the  tail,  by 
of  which  these  fishes  have  the  power  of  inflicting 
very  severe  wound*. 
ACANTHUS.    (Gr.  a  tpme.)     A  spiny 

plant  with  pinnatlfid  leaves,  and  large  whitish 
enreloped  in  *plny  bracts,  found  In  various  part* 
of  the  Lerant.    Its  leaf  is  said  by  Vltrurlu*  to  have  been 
the  model  on  which  the  architects  of  Greece  formed  the 
fc«av.-s  of  the  Corinthian  capital,  and  that  the  idea  of  so 
t  it  was  derived  from  the  following  circumstance  : 
>w  In  a  tuft  close  to  tho 
It  happened  that  a  basket 
i  the  crown  of  the  root 
en  it  began  to  grow  in 
to  arrange  Its  leave*  In 
i  up  round  the  sides  of  the 
basket,  till  encountering  the  edges  of  the  tile,  they  gra- 
dually curved  back  In  a  kind  of  rolutc.  Otl 
besides  those  of  the  acanthus,  are  employed  in 
of  capitals  ;  tho*»\  f<.r  .u>t.<"..  .-.  in  ti»- 
of  the  arches  of  Titus  and  Septlmiu* 


semblance  to 

to  the  T 
to 

frequently  o 

ACA'RDIA. 
hinge.)    A  term 


ACCELERATION. 

sley  than  to  acanthus 
of  Vesta,  at  I 
In  Egyptian 


(Gr.  A,  tri 
hinge. )  A  term  applied  to  a 
bivalves.  In  which  the 


ralve  is 
the  two 


to  the 


like  a  lid  to  a 
only  by  the 


A'CARI.  (Gr.  mn**,,  a  mile.)  In 
term  Is  restricted  to  the  tracheary  arachnldans  Which 
hare,  either  a  single-jointed  chellcer,  or  pincer  reprc- 
antenna.  or  a  •uctorious  mouth.  All  the 
i  extremely  minute,  or  even  microscopic,  as 
cheese-mite  {Aearus  dametticm),  and  many  of  them 
parasitic  ;  of  the  Utter,  the  itch-Insect  (SarcopUt  scabui) 
is  a  remarkable  example.  The  mites  are  active  Insects, 
and  possess  great  power*  of  life,  resisting  for  a  time  the 
application  of  boiling  water,  and  llrlng  long  in  alcohol. 

ACCE'DAS  AD  CU'RIAM.  In  Law.  the  title  of  a  writ 
which  removes  a  plaint  from  an  inferior  court,  generallr 
the  county  court,  as  the  issuing  of  which  is  a  preliminary 
to  trying  a  question  of  right  upon  a  distress  of  good*  by 
the  proceeding  called  Replevin  (which  see). 

ACCP.LERA'TION.  (Lat.  acceleratio,  hastening.) 
In  Mechanics,  an  increase  in  the  Telocity  of  bodies  in 
motion.  Acceleration  I*  uniform  or  variable,  according 
as  the  force  by  which  the  motion  i*  produced  acta  regularly 
or  Irregularly. 

The  most  familiar  Instances  of  uniformly  accelerated 
motion,  are  those  which  are  occasioned  by  the  earth's 
attraction,  and  are  exhibited  In  the  falling  of  heavy 
hodie*.  or  their  decent  along  inclined  places.  In  botn 
these  instance*,  the  observer  cannot  fail  to  perceive  that 
the  velocity  becomes  greater  a*  the  body  fall*  from  a 
greater  height,  or  continues  a  longer  time  In  motion.  In 
order  to  explain  tho  theory  of  acceleration  from  the 
action  of  gravity.  It  Is  necessary  to  recolk-ct  that,  In 
rirtue  of  the  inertia  of  matter,  a  body  always  persevere* 
In  it*  state  of  re*t,  or  of  uniform  motion  In  a  straight 
line,  till,  by  some  external  Influence,  it  1*  made  to  change 
Its  state.  This  is  Newton'*  first  law  of  motion,  which  Is 
admitted  as  a  principle  or  axiom  in  mechanics,  and  from 
which  it  follows,  that  as  a  body  cannot  accelerate  its  own 
motion,  any  change  in  the  rate  of  velocity  of  a  moving 
body  must  arise  from  the  action  of  an  extraneous  force. 
Now,  suppose  a  body  to  be  carried  to  a  considerable 
height  above  the  earth,  and  abandoned  to  the  action  of 
gravity;  and  let  u*  examine  the  circumstances  which 
take  place.  In  this  supposition,  gravity  may  be  regarded 
as  a  force  acting  uniformly;  for,  though  it*  Intensity 
diminishes  as  the  distance  from  the  centre  of  the  earth 
Increases,  yet  any  height  to  which  we  can  reach  is  so 
small,  compared  with  the  radius  of  the  earth,  that  tho 
variation  In  the  Intensity  of  gravity  depending  on  it  may 
be  disregarded.  Let  the  time  which  the  body  takes  to 
fall  to  the  earth  be  dirided  Into  equal  and  small  inter- 
vals. During  the  first  interval  an  impulse  is  given  to  the 
body,  and  a  certain  motion  is  communicated.  If  gravity 
now  ceased  to  act.  the  body  would  continue  to  descend 
tmiformly  with  the  rcloclty  It  bad  acquired ;  but  the 
]  impulse  is  renewed  with  exactly  eaual  vigour  during  the 
second  interval,  and,  consequently,  the  velocity  of  the 
body  Is  exactly  doubled.  The  same  thing  is  repeated  in 
the  third  interval,  and,  consequently,  the  velocity  of  the 
body  is  then  tripled.  In  the  fourth  interval  it  is  qua- 
drupled, and  so  or.;  the  body  continually  receiving, 
during  equal  and. successive  intervals  of  time,  equal  In- 
crements of  velocity  from  the  action  of  the  accelerating 
force,  and  preserving  its  acquired  velocity  in  consequence 
of  its  Inertia.  Hence  we  Infer  the  first  great  law  of 
uniformly  accelerated  motion,  namely,  the  velocity  at 
any  given  moment  U  proportional  to  the  number  of 
Impulse*  that  have  been  received,  or  to  the  number  of 
Intervals  that  have  elapsed  since  the  commencement  of 
the  motion ;  in  other  words,  the  velocity  it  proportional 
to  the  time. 

Let  us  now  consider  the  spaces  passed  over  by  the 
falling  body.  Suppose  the  space  through  which  the 
body  fall*  during  the  first  interval,  or  second  of  time,  to 
be  one  pole.  As  the  velocity  is  supposed,  at  the  com- 
mencement of  the  motion,  to  be  nothing,  and  to  increase 
uniformly  during  the  Interval,  it  is  evident  that  the  spare 
passed  over  will  be  the  same  as  if  the  body  hail  con- 
tinued during  the  interval  to  move  uniformly  with  tho 
mean  velocity,  or  the  velocity  it  had  at  the  middle  of  tho 
Interval.  But  the  velocity  has  been  shown  to  be  propor- 
tional to  the  time.  Hence,  at  the  end  of  the  first  second 
the  velocity  is  the  double  of  what  it  was  at  the  middle  of 
the  second  ;  and,  therefore,  if  gravity  cea«cd  to  act,  the 
body,  during  the  secoud  interval  or  second,  would  descend 
through  two  poles.  In  consequence,  however,  of  the 
renewed  action  of  gravity,  the  body  receives  a  fresh  Im- 
pulse during  the  second  interval  equal  to  that  which  it 
during  the  first,  and  Is,  consequently,  carriod 
a  space  equal  to  one  pole,  in  addition  to  that 
B  4 
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ACCELERATION. 

through  which  it  Is  carried  by  It*  previously  acquired 
velocity.  Hence,  ■luring  the  second  interval  the  body 
falls  through  threw  poles.  At  tho  end  of  this  time  the 
velocity  is  the  double  of  what  it  was  at  the  end  of  the 
first  interval,  and,  consequently,  during  the  next  second 
would  carry  tho  body  through  four  poles.  Add,  again, 
the  effect  or  the  renewed  impulse,  and  the  space  passed 
over  by  the  body  in  the  third  second  is  five  poles.  In  the 
same  manner,  we  find  the  space  passed  over  in  tho  fourth 
second  to  be  seven  poles ;  in  the  fifth,  nine  poles,  and  so 
on;  the  spaces  described  in  the  successive  seconds  tteing 

rroportlonal  to  the  scries  of  odd  numbers,  I,  3,  5,  7.  9, 
I ,  Ac.  Adding,  therefore,  theso  numbers  successively, 
we  shall  have  the  spaces  passed  over,  since  the  com- 
mencement of  tho  motion,  represented  by  the  series  of 
square  numbers,  1,  4,  9,  16.  25,  86,  Ac.  Whence  the 
great  law  of  uniform  acceleration,  namely.  the 
described  are  proportional  to  the  squares  of  the 


Galileo  was  the  first  who  discovered  the  laws  of  acce- 
leration of  falling  bodies.  He  supposed  the  acceleration 
to  take  place  by  equal  degrees,  or  to  be  uniform ;  and 
experiment  has  confirmed  his  hypothesis.  (.See  Gravity, 
Gravitation.) 

What  has  now  been  said,  with  respect  to  motion  uni- 
formly accelerated,  applies  equally  (mutatis  mutandis) 
to  motion  uniformly  retarded.  It  will  also  be  perceived 
that  the  effect  of  the  resistance  of  the  air  lias  been  r* 


ACCELERATION  OF  THE  FIXED  STARS  dc- 
thc  apparent  greater  diurnal  motion  of  the  fixed 
;  in  consequence  of  which  they  dally 
place  at  an  earlier  hour  of  the 


r  any  pi 
on  tho 


the  day  preceding.  Thus,  a  star 


which  tb-day  pa»sos  tho  meridian  at  six  o'clock, 
time,  will  pass  the 
and  fifty-six  seconds  before  six  o'clock.  The  reason  ol 
this  is,  that  the  sun,  which  appears  to  make  a  complete 
revolution  of  the  heavens,  from  west 
of  a  year,  advance*  daily  nearly  a  degree 
the  stars ;  and  the  apparent  diurual  motion, 
cast  to  west,  the  sun  s  passage  over  tho  meridian  is  re- 
tarded daily  about  three  minutes  and  fifty-six  seconds  ol 
time,  in  respect  of  the  stars.  But  our  clocks  are  regu- 
lated by  the  sun  ;  consequently,  in  reference  to  them,  the 
dally  transit  of  the  surs  over  the  meridian  is  accelerated. 
(See  Sidereal  Timr.) 

ACCELERATION  OF  THE  MOON.  An  increase 
of  the  mean  angular  velocity  of  the  moon  about  the 
earth  ;  In  couscquencc  of  which,  the  time  of  her  mean 
periodic  revolution  is  somewhat  shorter  than  it  was  many 
centuries  ago.  This  acceleration  is  exceedingly  small, 
amounting  only  to  about  ten  or  eleven  seconds  of  a  degree 
in  a  century.  It  was  discovered  by  Dr.  1  (alley,  from  a 
comparison  of  very  ancient  with  modern  observations, 
and  was  confirmed  by  an  examination  of  the  observations 
of  the  Arabians  in  the  9th  and  loth  centuries.  Its  phy- 
sical cause  loug  occasioned  great  perplexity  to  mathema- 
,  ticians,  and  was  at  length  detected  by  the  genius  -ol 
Laplace.  It  depends  on  a  very  slow  secular  diminution 
of  the  eccentricity  of  the  earth's  orbit.  One  of  the 
greatest  discoveries  in  physical  astronomy  is,  that  all 
variations  in  the  elements  of  tho  planetary  system  are 
|>eriodic.  Some  centuries  after  the  present  time,  the 
eccentricity  of  the  earth's  orbit  will  arrive  at  its  minimum 
value,  and  then  begin  to  increase.  When  this  period 
arrives,  the  mean  motion  of  the  moon,  which  for  many 
centuries  has  been  accelerated,  will  begin  to  be  retarded. 
(See  Planetary  Svsilm.  and  Pkrivhiiation.) 
ACCELERATION  OF  THE  PLANETS.  The 
lion  of  a  planet  in  its  orbit  is  variable,  being  quicker 


or  slower,  according  as  the  planet  is  at  a  less  or  a  greater 
distance  from  the  sun.  Hence,  in  moving  from  the 
apogee  to  the  perigee  of  the  orbit,  the  motion  of  a  planet 
Is  accelerated ;  and,  on  the  contrary,  in  moving  from  the 
perigee  to  the  ajiogee,  tho  motion  Is  retarded. 

A'CCENT.  (Lit.  ad,  to,  and  cano,  /  sing.)  In 
ordinary  language,  tho  greater  or  less  stress  laid  in 
pronouncing  on  each  syllable  of  a  word  Is  termed  the 
accent  of  that  syllable.  But  the  accent  of  a  Greek  syllable 
is  a  sticcle*  of  touo.  respecting  which  very  contradictory 
notions  prevail  among  modern  commentators,  and  of 
which  it  u  indeed  difficult  to  form  any  accurate  conception. 
The  history  of  the  employment  of  accentual  marks  in 
writing  the  Greek  language,  Is  extremely  obscure.  They 
are  found  in  manuscripts  of  considerable  antiquity.  In  our 
pronunciation  of  Greek,  they  are  wholly  neglected,  quan- 
tity being  our  ouly  guide  in  the  stress  which  wc  lay  on 
the  syllable  of  each  word.  But  the  modem  Greeks  pro- 
nounce their  language,  in  general,  laying  the  stress  on 
the  accented  syllables,  and  neglecting  the  quantity.  The 
mark  of  the  acute  accent  Is  ' ;  of  the  grave  * ;  of  the  cir- 
cumflex, which  Is  a  compound  of  the  other  two,  «,  or  ". 
But  every  syllable  which  has  no  accentual  mark  Is  said  to 
have  the  grave  accent ;  the  grave  being  only  marked  on 
final  syllable*  of  words  which  have  no  acute  accent  on  any 
syllable.   These  three  accentual  marks  are  also  employed 


ACCIDENTALS. 

(  in  the  French  language ;  but  In  It  they  are  only  «  in  - 

I  ployed,  for  convenience,  to  mark  a  difference  in  the  pro- 
nunciation, not  in  the  accent ;  the  modifications  of  the 
vowel  sounds  not  being  all  of  them 
letters. 

Accent.    In  Music,  a  certain  stress  or  forced 
sfon  laid  on  certain  parti  of  a  bar  or  measure. 

ACCE'NTOR.    A  genus  of  seed  and  insect- oat  in  k 
passerine  bjrds.  of  which  the  hedge-chanter,  or  as  it  im 
commonly  called,  the  hedge-sparrow  (Accentor  •ntxttt- 
larit),  is  a  well  known  example. 
ACCEPTANCE.  See  Bill  or  Exchange. 
ACCE'PTOR.   (Law.)  See  Bill  or  Exchange, 
A'CCESSARY.  ( 1  -at.  acc<xio.  / approach. )  In  Law.  an 
accessary  to  an  offence  is  one  who  U  not  the  chief  actor,  or 
present  at  its  performance,  but  is  concerned  therein,  either 
before  or  after  the  fact.  An  accessary  before  the  fact,  1*  one 
"  who,  being  absent  at  the  time  of  the  crime  committed, 
doth  yet  procure,  counsel,  or  command  another  to  commit 
acrimc.    An  accessary  after  the  fact,  is  one  who,  knowing 
that  a  felony  has  been  committed  by  another,  receive*,  re- 
lieve*, comfort*,  or  assists  the  felon.  (See  Law.Crimi  s  s  f  ) 
Accessary,  or  Accessory.     (Fr.  accessoire).  In 
Painting,  and  the  fine  aits,  is  a  term  which  extends  to 
every  thing  introduced  into  a  work  that  is  not  absolutely 
necessary.    In  an  historical  picture,  for  instance,  the 
figures  which  are  in  action  are  the  principal  objects  ;  by 
them  the  story  is  told,  all  the  rest  are  accessories. 
Especial  care  Is  to  be 


that  they  be  so 
and  dbjjosed,  as  not  to  interfere  with  the  principal  group  ; 
hence  the  ancient  painters  and  sculptors  were  very  shy 
of  using  them,  lest  the  eye  should  be  drawn  away  from 
the  principal  group,  and  its  interest  bo  thus  lessened  or 
destroyed. 

ACC  K'SSION.  In  International  law,  the  act  by  which 
one  power  outers  into  engagement*  originally  contracted 
between  other  powers.  The  accession  of  a  sovereffru  ia 
the  period  at  wl 


his  I 

ACCIA'CCATU'RA.  (1 
Music,  a  grace  note,  one  < 
is  prefixed  or,  as  it  were, 

A'CCIDENS,  per  accident.    A  term  used  by  the  i 
philosophers  to  denote  an  effect  not  following  from 
nature  or  essence  of  the  thing,  but  from  some 
quality.    It  is  opposed  to  per  se.   Thus,  fire 
se  ;  heated  iron  burns  per  accident. 

A'CCIDENT.  In  Logic,  one  of  the  predicates:  in  its 
strictest  logical  sense,  it  ia  that  which  may  be  absent  from 
or  present  in  the  subject,  the  essence  of  the  species  to 
which  the  subject  belongs  remaining  the  same.  Thus,  it 
may  be  predicated  of  a  man,  that  he  is  "  walking,"  or  that 
he  I*  "a  native  of  Paris:"  the  Arst  of  which  example* 
expresses  what  is  termed  a  separable  accident ;  the  latter, 
an  inseparable;  I.e.  the  individual  may  cease  to  walk, 
hut  cannot  cease  to  be  a  native  of  Paris :  but  neither  of 
these  alter  the  specie*,  man,  to  which  the  Individual 
belongs.  But  It  I*  to  be  observed,  with  regard  to  the 
accident,  as  well  as  the  other  predicables,  that  they  exist 
only  relatively  to  each  other;  so  that  the  same  quality 
may  be  accidental  when  predicated  of  the  species,  whicn 
is  a  property  when  predicated  of  the  individual.  Thus, 
"malleability"  Is  an  accident  of  the  subject  "metal," 
because  many  metal*  are  not  malleable.  But  it  I*  one  of 
the  properties  of  gold,  iron,  Ac,  as  distinguishing  these 
from  the  non-malleable  metal.   ( See  Prf.dicabli.) 

ACCIDE'NTAL  COLOURS.  Colour*  depending 
on  some  affection  of  the  eye,  and  not  belonging  to  light 
Itself,  or  any  quality  of  the  luminous  object.  If  we  look 
for  a  short  time  steadily  with  one  eye  upon  any  bright- 
coloured  spot,  as  a  wafer  on  a  sheet  of  paper,  and  imme- 
diately after  turn  the  same  eye  to  another  part  of  tho 
paper,  a  similar  spot  will  be  seen,  but  of  a  different  colour. 
If  tho  wafer  be  red,  the  imaginary  spot  will  be  green  ; 
if  black.  It  will  be  changed  into  white ;  the  colour  thus 
appearing  being  always  what  is  u-rmed  the  ci 
tary  colour  of  that  on  which  tne  eye  was  fixed. 

ACCIDE'NTAL  POINT.  Perspective.  The  point 
In  which  a  straight  line  drawn  imm  the  eye,  parallel  to 
another  straight  line,  cut*  the  perspective  plane.  It  is 
tho  point  In  which  the  representations  of  ait  straight  lines 
parallel  tothe original  straight  line  tencur  when  produced. 
It  Is  called  the  accidental  ;  *>int,  to  oittiuguuh  it  from  tho 
principal  point,  or  point  of  view. 

ACCIDE'NTALS.  (I  ..u.  accidental! s,  happening  hy 
chance).  In  Painting,  arc  those  fortuitous  or  chance 
effects,  occurring  from  luminous  rays  falling  on  certain 
objects,  by  which  they  are  brought  into  stronger  light 
than  they  otherwise  would  be,  and  their  shadows  are 
consequently  of  greater  intensity.  This  sort  of  effect  is 
to  be  seen  In  almost  every  picture  by  Rembrandt,  who 
used  them  to  a  very  great  extent.  There  arc  some  fine 
instances  of  accidentals  in  Raphael's  Transfiguration, 
and  particularly  in  the  ci'»bratod  picture,  tho  Sotte  of 
in  which  the  light  emanates  from  the  infant 
may  lie  classed 
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ACCIPITRES. 

drata!  light*  as  those  from  a  forge  or  a  candle,  or  tome 
•nru  object,  of  which  the  use  1*  extremely  important  to 
:te  pon-ter  of  (till  life. 

Acctot*T»u*.    In  Music,  are  those  flat*  and  sharps 
wtuch  are  prefixed  to  the  notes  in  a  movement,  and 
which  would  not  be  considered  so  by  the  flats  and  sharps 
ia  U:r  signature. 
ACCI'PITRES.  (Lat.  accipiter.aA.it/ 1  Thename 
th»-  Liuihd  order,  including  the  birds  of  prey. 
ACCLIMATISE.  (Lat.  ad.  to,  and  cliina,  a  climate.) 
The  art  at*  cultivating  exotic  plants  so  as  to  Inure  them 
to  a  cbtnate  different  to  that  which  U  natural  to  them. 
An  accbmalixd  plant  or  animal  differs  from  a  naturalised 
one.  in  always  requiring  the  at&istance  of  art  for  its 
cuutinuance  In  the  adopted  climate;  the  naturalised 
pUat  or  animal  continuing  its  kind  without  any  care  from 
nam.    The  capacities  of  different  plants  and  animals  for 
acclimatised,  or  naturalised,  vary,  but  not  to  the 
that  at  first  sight  may  be  imagined  ;  w  hat  passes 
these  terms  being  frequently  nothing  more  than 
the  fortunate  discovery  that  some  plant  or  animal,  which 
had  hitherto  been  found  in  a  warm  climate,  would  thrive 
equally  well  in  a  cold  one. 

ACCOLA'DE.    (Lot.  ad.  to,  and  collum,  the  tuck.) 
The  slight  blow  given  to  the  neck  or  shoulder,  on  dub- 
In  Music.  The  instrumental 
with  the  voice,  to 
Also,  the  part*  which 
with  a  particular  instrument, 
the  composition  to 


ACCOMPLICE.    In  law.  is  defined  to  be  one  oi 

=.11*  concerned  in  a  felony.    (See  Accessary,  Ar- 

U  Wf!D     i  V^v  Concurs  ) 

ACCOUNTANT-GENERAL.  The  principal  or 
i^pmiMbSe  accountant  in  the  office.*  of  Excise  and  Cu*. 
tusn«.  India  House,  Bank  of  England,  &c.  The  accouut- 
•nt-fmeral  of  Chancery  is  an  officer  appointed  by  act 
af  parliament  to  receive  all  the  money  lodged  in  court. 
He  keeps  bis  account  with  the  Bank  of  England,  which 
u  n-ipr.oiible  for  all  the  sums  lodged  there  by  htm. 

ACCRE'SCIME'NTO.  (It.  accrescere,  to  increase.) 
lo  Music,  the  increase,  by  one  half  of  its  original  dura- 
tion, which  a  note  gains  bv  having  a  dot  appended  to  the 
rtg&tof  it. 

ACCIF M BEX T.  ( Lat.  accuinbere,  to  lie  down.)  Is 
i  term  applied,  in  botany,  to  coses  where  one  part  of 
id  organ  is  applied  to  another  by  its  edge ;  it  is  chiefly 
i«ed  in  contradistinction  to  incumbent,  where  one  part  Is 
applied  to  another  by  its  back  or  face.  These  terms  are 
principally  employed  among  brassicaceous  (cruciferous) 
plants. 

ACCUSATIVE  CASE.  That  Inflexion  of  the  noun 
which  expresses  the  passing  over  of  an  action  from  one 
»u*j»*arK-e  to  another  :  it  consequently  follows  verbs 
active  in  all  languages.  In  English  it  survives  only  in 
pronouns ;  and  is  used  after  all  prepositions  without  dis- 
antion.    ( Set'  Gbammab.) 

At  L  I'M  ALAN  S,  Acephala.  (Gr.  ««t#«A**,  head- 
ia*-)  A  term  applied  to  a  class  of  molluscous  animals, 
reprehending  those  which  are  without  a  head.*  The 
cist*  is  subdivided,  according  to  the  modifications  of  the 
r-spuatory  organs,  into  the  '  Lamelli-branchiatc,'  '  Pal- 
!  •-'jranchiate,'  and  *  Hetcro-branchiate,'  or  tunicate 
unirr*.  {Sec  those  words.)  The  oyster,  lamp-cockle, 
aM  KjoirttT.  or  a«cidio,  are  their  nereral  representatives, 
la  the  system  of  Cuvier  it  includes  only  the  lamelli- 
'•-orx-Jiiate  and  h etc ro- branchiate  orders,  or  the  acephala 
■jxtjtMt.  and  the  acephala  nuda. 

ACE'PIIALOPHO'KES.      Acephalophora.  (Gr. 
tJuSmi.se,    and    ct*s*.  I  bear.)    The  name  given  by 
.  ...  r  .,:    *•  t  c"a«.  ...f  P!ollu-»-..n>  .tni,,       i  ..rn-vpotidut,,' 
to  the  acephala  and  bracbiopoda  of  Cuvier. 
ACE'  PI1 A  LOUS.     A  botanical  term,  occasionally 
I  to  designate  ovaries,  the  style  of  which  springs 
instead  of  their  apex,  as  in  lamiaceas. 
Acrtraaxot  s.    In  Anatomy,  is  applied  to  those  mal- 
-ra*d  f.Ttu*e*  which  are  without  a  head. 
A  C  ER.    (Celt,  ac,  a  point ;  Lat.  acer,  tkarp.  Pikes 
from  the  wood.)    A  genus  of  hardy  trees, 
line  the  common  maple,  the  sycamore,  and 
kinds  of  American  maples.     Their  wood  is 
>Jt  of  much  value,  being  usually  light  and  perishable ; 
bat  the  knotted  parts  of  Acer  campestre  furnish  the 
;-i-try  htrd's-eve  maple  of  cabinet  makers.    The  sap 
»<  Acer  saccharinum  is  so  sweet  that  sugar,  or  good 
r,  is  prepared  from  it  in  North  America.  Arer 
luides,  toe  Norway  maple,  is  one  of  the  best  trees 
planting  in  plices  exposed  to  the  sea  air. 
ACF.KA'CE.L  (fee  Acta),  or  ACERINE/E.   A  small 


I  crrder  of  polype* alous  exogenous  plants,  coinprc- 
F  the  gemu  ocer,  and  three  others.    It  consists  of 


ACHROMATISM. 

trees,  or  at  least  of  woody  plants.  Inhabiting  the 
perate  parts  of  the  world ;  their  most  essential  character 
consists  in  their  samaroid  dicarpeUary  fruit,  connected 
with  a  broken  whorled  calyx,  and  unsymmetrit-.il  flowers 
without  scales  at  the  base  of  the  petals.  The  uses  of  the 
order  are  the  same  as  those  of  acer. 

A'CERANS,  Accra.  (Gr.  m,without,axidmt(m<,ahorn.) 
A  name  applied  to  a  family  of  apterous  Insects,  charac- 
terised by  the  absence  of  antennae :  and  to  a  family  of 
gastropodous  mollusks,  including  those  species  which 
have  no  tentacles. 

A'CERIC  ACID,  i  Lat.  Acer,  the  maple.)  An  acid 
obtained  from  the  sap  of  that  tree. 

ACEROSE.  This  word  literally  means  chaffy  (Lat. 
panis  acerosus,  chaffy  or  brown  bread).  Botanists  apply 
the  term  to  leaves  of  a  narrow,  stiff,  and  pungent  nature, 
like  those  of  fir  trees. 

ACETA'BULUM.  (Lat.  a  Utile  cup,  or  disk.)  A 
ferm  applied  to  the  suckers  on  the  arms  of  the  cuttle- 
fish, and  other  dibranchiate  ccphalo|>ods.  which  have 
been,  hence,  recently  termed  acetahuUfcra.  These 
suckers  were  called  by  Aristotle  kotuloi,  which  Taylor 
has  erroneously  rendered  'joints,'  in  the  English  trans- 
lation of  the  History  of  Animals.  In  anatomy, , 
turn  signifies  the  cavity  of  the  hip-joint.  In  en 
it  Is  the  socket  on  the  trunk  In  which  the  leg  is 

ACETA'RIOt  S  PLANTS.  (Lat. 
Plants  used  in  salading;  such  as  lei 
cress,  endive,  Ac. 
ACE'TATES.  Salts 

VlNXGAB.) 

ACE'TIC  ACID.  The  pure  acid  contained  In  vinegar. 
It  Is  a  pungent  acrid  liquid  ;  its  odour,  when  diluted.  is 
agreeable  and  refreshing ;  when  perfumed,  it  Is  known 
under  the  name  of  aromatic  vinegar. 

ACIL-E'AN  LEAGUE.  A  confederacy  which  ex- 
isted from  very  earlv  times  among  the  twelve  states  ol 
the  province  of  Ac  halo.  In  the  north  of  the  Peloponnesus. 
It  was  broken  tip  after  the  death  of  Alexander  the  Great, 
but  was  set  on  foot  again  by  some  of  the  original  cities, 
B.C.  280,  the  epoch  of  Its  rise  Into  great  historical  im- 
portance ;  for  from  this  time  It  gained  strength,  and 
finally  spread  over  the  whole  Peloponnesus,  though  not 
without  much  opposition,  principally  on  the  part  of 
Laceda-mon.  It  was  finally  dissolved  by  the  Romans,  on 
the  event  of  the  capture  of  Corinth  by  Mummius,  B.  c. 
147.  The  two  most  celebrated  leaders  of  this  league 
were,  Aratus,  the  principal  instrument  of  its  early  ag- 
grandisement ;  and  Philopsemen,  the  contemporary  and 
rival,  in  military  reputation,  ol  Sciplo  and  Hannibal. 
(See  Polybius,  1.  II.  Pausanias,  1.  vil.  Scblosser's  Uni- 
versal History.  Clinton's  Fasti  Hellenic!.) 

ACILE'NIUM.  or  ACHENIUM.  (Gr.  i.  without,  and 
*r,<u»**,  J  gape.)  A  small  bony  fruit,  containing  a  tingle 
seed,  which  does  not  adhere  to  the  shell  or  pericarp,  nor 
open  when  ripe. 

ACH  A'TMA.  A  genus  of  terrestrial  gastropod*,  known 
by  the  trivial  name  of  agate-snails :  characterised  bv  an 
oval  oblong  ventricosc  shell,  striated  longitudinally  ; 
with  the  aperture  ovate  and  never  thickened  or  reflected, 
and  a  smooth,  straight  columella,  truncated  at  the  base. 
All  the  species  are  oviparous,  and  one,  the  Achatma 
zebra,  produces  eggs  with  a  hard,  white,  calcareous  shell, 
and  as  large  as  those  of  the  sparrow. 

A'CIIERON.  fGr.  art,  grief.)  The  mer  of  sor- 
row which  flowed  round  the  Infernal  realms  of  Hades, 
according  to  the  mythology  of  the  ancients.  There  was 
a  river  of  Thesprotla,  in  V. pints,  of  the  same  name,  and 
also  one  in  Italy,  near  which  Alexander,  king  of  the 
Molossi,  was  slain  ;  both  of  which,  from  the  unwholesome 
and  foul  nature  of  their  waters,  were  supposed  to  com- 
municate with  the  infernal  stream. 

ACHIE'VEMENT.  (Fr.  achever,  to  accomplish.)  In 
Heraldry,  denotes  generally  a  shield  of  armorial  bearings  ; 
but  Is  more  particularly  applied  to  the  funeral  shield, 
commonly  called  hatchment,  affixed  to  the  dwelling- 
house  of  a  recently -deceased  person.  The  achievement 
is  various,  according  not  only  to  the  rank  of  the  deceased 
party,  but  to  his  situation  as  single,  married,  or  widower. 

ACHLAMY'DEOUS.  (Gr.  *.  without,  and  chlamvs, 
a  tunic.)  Plants  which  have  neither  calyx  nor  corolla, 
and  whose  flowers  are  consequently  destitute  of  a  cover- 
ing, or  naked. 

ACHROMATIC.   (Gr.  «,  without,  xcf**,  colour.) 
Free  from  colour. 

ACHROMATISM.  The  destruction  of  the  primary 
colours  which  accompany  the  Image  of  an  object  seen 
through  a  prism  or  lens.  Light  is  not  homogeneous,  hut 
compounded  of  rays  unequally  refrangible,  and  differing 
from  one  another  In  other  physical  properties.  In  passing 
into  a  refracting  medium,  some  of  the  rays  are  more  re- 
fracted, or  bent  out  of  their  course,  than  others ;  w  hence 
the  image  ol  an  object.seen  through  a  lens.  Is  rendered  con- 
fused and  indistinct,  and  appears  encircled  by  a  coloured 
ring.  This  circumstance  presented  a  formidable  obstacle  to 
the  use  of  the  telescope  ;  and,  accordingly,  soon  after  the 
Invention  of  that  admirable  Instrument,  the  utmost  efforts 
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of  mathematicians  and  artist*  were  exerted  to  remove 
the  Imperfection.  The  compound  nature  of  light,  and, 
contcquentljr,  the  theory  of  unequal  refrangibiliiy.  were, 
however,  not  known  till  the  time  of  Newton  ;  and  after 
the  true  source  of  the  difficulty  had  been  made  known.  It 
continued  for  a  long  time  to  be  believed  that  achro- 
matism was  impossible,  or  that  light  could  not  be  de- 
flected without  being  decomposed.  Newton  himself  was 
conducted  to  this  conclusion  by  imperfect  experiments. 
Subsequent  discoveries  have  proved  that  the  conclusion  1 
u  ;u  erroneous,  ami  that  the  rajs  "t  light  may  be  btttl 
without  being  separated ;  but,  after  all,  the  progress  that 
has  been  made  In  the  arts,  as  well  as  in  the  theory  of 
colours  and  light,  the  subject  of  achromatism  continues 
to  be  one  of  the  most  delicate  and  embarrassing,  both  in 
regard  to  theory  and  practice. 

The  principle*  on  which  achromatism  is  effected,  may 
be  briefly  explained,  as  follows.  On  observing  the 
spectra  formed  by  prisms  of  different  substance*,  it  is 
soon  perceived  that  the  different  colours,  though  always 
ranged  in  the  same  order,  do  not  occupy  the  same  relative 
lengths.  A  prism  of  flint  glass,  for  example,  exhibits  ( 
proportionally  less  red,  and  more  violet,  than  a  prism  of 
crown  glass ;  and,  in  some  other  substances,  the  dif-  | 
ference  is  still  more  remarkable.  Hence  it  follows,  that 
the  primary  coloured  rays,  In  passing  through  different 
substances,  do  not  undergo  the  same  relative  refractions  -, 
that  is  to  say,  the  angle  formed  by  two  rays,  the  red  and 
the  violet,  for  example,  is  greater  when  the  light  is 
refracted  by  some  substances  than  when  it  Is  refracted  by 
others,  though  in  all  substances  the  violet  Is  more  re- 
fracted than  the  blue,  the  blue  more  than  the  green,  and 
so  on.  The  angle  formed  between  the  extreme  rays  of 
the  spectrum  measures  the  disperrion  of  the  rays ;  and  it 
is  found  by  experiment  that  the  dispersive  power  of 
common  Hint  glass  Is  to  that  of  crown  glass  In  the  ratio 
of  about  3  to  2 ;  so  that  if  a  prism  of  flint  glass  give  a 
spectrum  three  inches  long,  a  similar  prism  of  crown 
glass,  will  give  a  spectrum  of  only  two  Inches. 

Now.  suppose  a  prism  of  crown  glass,  C,  the  face*  of 
which  make  an  angle  of  2A°,  and  a  prism  or  flint  glass,  F. 
of  -20°  31'  43".  to  be  placed  behind  It,  and  that  a  ray  of 
direct  or  white  light,  L  I, 
falling  on  the  first  prism 
at  I,  emerges  from  the  se- 

anddr^WU°shkn^wnUb? 


two  prism* 

stated,  the  violet  ray  E  V,  on  emerging 
from  the  second  prism,  is  parallel  to  the  incident  ray 
LI;  and  that  the  red  ray  fe'  R  must  fall  below  BV. 
because  the  red  ray  only  emerges  parallel  to  the  incident 
ray  when  the  angle  of  the  prism  of  flint  glass  Is  20°  W  28". 
But  if  the  prism  of  flint  glass  were  removed,  or.  which 
would  be  the  same  thing,  if  it*  s:  " 


i  angle  -  0,  the  red  ray  E'  R  would  fall 
a»wve  the  violet  ray  E  V,  the  violet  being  more  refran- 
gible than  the  red.  While  the  angle  F,  therefore,  in- 
from  0°  to  20°  86'  28",  the  emerging  ray*  E'  R 


and  EV  change  their  relative  portions ;  whence  it 
follows,  that  at  some  Intermediate  angle  of  the  nrlsm  F 
they  will  be  parallel,  and  this  is  the  angle  of  achro- 


It  is  found  by  experience  to  be  11°  .W  3", 
varying,  however,  between  narrow  limit*  according  to 
the  peculiar  constitution  of  the  two  refracting  substance*  \ 
and,  therefore,  in  determining  the  ratio  of  the  angles  of 
the  two  prisms,  recourse  must  generally  be  had  to  parti- 
cular experiments  on  the  Individual  substances  of  which 
the  prisms  arc  composed. 

The  achromatism  of  lenses  depends  on  the  tame  prin- 
ciples, and  Is  determined  in  the  same  manner,  as  that  of 
prisms ;  but  In  the  case  of  lenses,  the  compensation  is 
attended  with  great  practical  difficulties, on  account  of  its 
being  necessary  to  hare  regard  to  the  spherical  aberration. 

If  the  ratios  of  the  dispersion  of  the  different  spectral 
colours  were  all  equal,  the  achromatism  would  be  perfect 
when  the  extreme  rays,  or,  indeed,  any  two  rays,  emerge 
parallel.  Tiiis,  however,  Is  not  generally  the  case  ;  these 
ratios  arc  in  general  variable,  and,  therefore,  the  angle 
which  render*  the  red  and  violet  ray*  parallel  is  not  that 
which  i*  required  for  the  intermediate  colour*.  It  i* 
poskiblc,  however,  to  remedy  this  defect,  by  combining 
a  greater  number  of  prisms  or  lenses.  Theoretically 
speaking.  Indeed,  the  number  of  rays  united  or  rendered 
parallel  I*  the  same  as  the  number  of  prisms.  The 
achromatic  object-glasses  of  telescope*  formerly  made  in 
this  country,  were  generally  triple ;  that  i*  to  say,  con- 
sisted of  three  lenses,  namely,  a  concave  lens  of  flint 
gLu*  placed  between  two  lenses  of  crown  glass :  but 
almost  all  the  large  object-glasses  lately  constructed  con- 
sist of  only  two  lenses ;  the  achromatism  produced  by  thia 
combination,  though  not  rigorously  exact,  being  suffi- 
cient for  optical  purposes. 

The  possibility  of  refracting  light  without  producing 
colour  was  discovered  and  experimentally  proved  by 
Mr.  Hall,  a  country  gentleman  of  Worcester. ' 
'  10 
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whose  directions  an  achromatic  telescope  was  made  by  a 
I*ondon  artist  in  1733.  But,  from  whatever  cause,  nc 
notice  was  taken  of  Hall's  discovery  ;  indeed,  it  appears 
to  have  been  entirely  forgotten,  and  contributed  nothing 
whatever  to  advance  subsequent  researches.  The  merit 
of  the  discovery  of  achromatic  compensation  belongs  to 
John  Dollond,  who  arrived  at  it  through  along  course  of 
skilful  and  systematic  experiments  undertaken  for  the 
express  purpose.  It*  possibility  had,  indeed,  been  pre- 
viously asserted  by  the  celebrated  Ruler,  who,  reason lnt< 
from  the  construction  of  the  eye,  which,  indeed,  is  a  per- 
fect achromatic  instrument,  proposed  various  hypothesee 
for  destroying  the  coloured  images.  Alter  iiollond'a 
dUcovery,  the  subject  was  examined  theoretically  by 
Euler,  Clalraut,  and  D'Alembcrt,  but  their  profound 
mathematical  investigations  led  to  no  practical  improve- 
ment. The  object-glasses  made  by  Peter  Dollond  (a  aori 
of  the  inventor)  were  long  celebrated  throughout  Europe 
a*  the  best  that  were  manufactured.  Of  late  years,  how- 
ever, the  science  of  light  ha*  been  vastly  extended  ;  and 
the  discoveries  of  Fraunhofer,  in  particular,  have  opened 
up  an  entirely  new  view  of  the  composition  of  the  spec- 
trum. The  largest  and  best  achromatic  glasses  have 
recently  been  made  In  Bavaria  and  Switzerland.  ( See 
Chromatics.  Retraction.) 

ACI'CULAR.  (Lat.  acicula,  a  needle  A  Any  thing 
that  1*  (lender,  •harp-pointed,  and  rather  stiff ;  as  many 
kinds  of  prickles  on  the  leave*  of  plant*,  Ac. 

A' i  11).  In  common  language,  any  tour  substance  ;  in 
chemistry  the  term  Is  less  restricted,  and  often  applied  to 
all  substance*  which  saturate  and  neutralise  the  alcaiis 
and  other  salifiable  bases,  without  other  obvious  arit 
perties. 

ACIDIFl'ABLE.   Convertible  into  an  acid, 
ACI'DULOUS.    Dim.  of  acid.    Subacid;  a 
frequently  applied  to  ■  ' 

ACI'NACIFORM.    (Lat.  acinaees,  a  scimitar,  and 
forma,  shape.)   A  name  applied  to  c 
leave*  and  fruit*,  which  resemble  the 
sword  or  Turkish  scimitar. 

A'CINUS.   (Or.  ike  Hone  of  a  grape.) 

separate  carpels  of  a  succulent  fruit  consisting  of  many 
carj>cls  ;  as  the  raspberry.  This  term  is  also  applied  in 
anatomy  to  a  cluster  of  the  ultimate  secerning  follicle* 
of  certain  conglomerate  glands  ;  as  the  I 

ACIPE'NSER.  (Lat.  acf 
name  of  a  Lfnnsran  genus  of  1 
terised  by  solitary,  lateral,  linear  gill-Wntngs ;  the  mouth, 
situated  beneath  the  head,  retractile  and  edentulous  ; 
feelers  under  the  snout.  In  front  of  the  mouth.  The  stur- 
geon (acipenser  sturio),  and  most  of  the  other  amphibia 
nantc»  of  Llnnams,  form  the  order  chrondropterygH.  or 
cartilaginous  A*"™       Hurler.    The  genu*  ^aci|H-n_*er ■  i s 

fishes,  having  its  gills  protected  by  an  operculum,  and 
only  a  single  Issue,  or  glll-o|>enlng,  on  each  side  for  the 
respiratory  currents;  out  at  the  same  time  having  no 
rays  to  the  branchiostegal  membrane,  and  having  the 
whole  of  Its  true  internal  skeleton  in  a  cartilaginous  state. 
By  Cuvier,  therefore,  the  genus  acipenser  Is  placed  In 
the  cartilaginous  division  of  fishes,  but  separated  from 
the  rays,  sharks,  and  lamprey*,  which  have  live  or 
more  gill-openings  on  each  aide,  to  form,  along  with  the 
genera  spatularia  and  chima-ra,  the  order  eleut  hero-bran - 
chtata,  or  those  which  have  the  branchiae  free  at  their 
outer  circumference.  In  the  system  of  Agassis  the  stur- 
geons are  joined  with  the  saurold  fishes,  siluri,  polyp- 
terus,  and  some  other  genera,  to  form  the  order  Ganoide*. 
(Sec  that  word.)  And  it  Is  worthy  of  observation,  that 
the  polypteru*  ( a  ganoid  fish  of  the  N  tie)  has  a  spiral  valve 
In  the  intestine  like  that  of  the  sturgeon. 

There  are  several  distinct  species  of  acipenser  In  the 
Danube,  and  other  great  river*  of  Europe;  but  that 
which  is  occasionally  caught  on  our  east  coast,  and  is 
commonly  brought  to  the  London  market.  Is  the  Acipenser 
Sturio  of  Llnnams,  or  the  common  sturgeon. 

The  largest  specimen  ever  caught  in  this  country  is, 
probably,  that  which  is  recorded  by  Pennant  a*  having 
been  taken  in  the  Esk,  and  which  weighed  four  hundred 
and  sixty  pounds. 

In  England  the  sturgeon  is  considered  a  royal  fish,  and 
it*  use  Is  exclusively  as  an  article  of  luxury  for  the  table  ; 
Its  flesh,  like  that  of  most  cartilaginous  fishes,  is  firmer 
than  Is  u<ual  among  o* neons  fishes,  and  having  little 
peculiar  flavour  of  it*  own,  affords  ample  scope  Tor  the 
skill  of  the  cook  in  Imparting  to  It  an  extrinsic  lest. 

In  the  northern  parts  of  Europe  this  fish  is  much  more 
numerous  than  in  the  British  rivers,  and  extensive, 
fisheries  are  established  for  Its  capture.  The  best  Isinglass 
Is  manufactured  from  the  sound,  or  air-bladder;  and 
caviare  Is  prepared  from  the  roe  of  the  female. 


ACKNOWLEDGEMENT- MONEY.  In  Law,  paid 
according  to  the  custom  of  some  manors  by  copyhold 
tenants,  on  the  death  of  a  lord. 
A'CME.  (Gr.  «V.. « point.)  In  Rhetoric,  thet 
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^ffcc,  or  farthest  point  of  pat  ho*,  or  sentiment,  to 
■  hx  b  the  mind  it  judiciously  conducted  by  a  series  of  im- 
srvssktcs  gradually  rising  in  intensity.    (See  Climax.) 

AC(/LOGY,  of  AKOLOGY.  (Gr.  «*«,  a  remedy, 
sad  ijryt,  a  discourse.)  The  doctrine  of  remedies,  or  of 
the  ro-ji  r  ma  roedica. 

A'COLYTE.  (Gr.  an%uMt,  disciple.)  The  second 
of  the  inferior  order*  of  clergy  in  the  primitive  church, 
vxordiag  to  the  Roman  Catholic  authorities.  The 
Council  of  Trent  declare*  the  Inferior  orders  to  be  fire — 
,  acolyte*,  exorcist i,  reader*,  and  doorkee}iers  ; 
them  all  to  be  of  apostolical  institution.  By 
Protestants  they  are  supposed  to  be  merely  occa- 
oal  or  local  officers.  The  office  of  the  acolytes,  accord- 
ing to  the  Roman  Catholic  Catechism  us  ad  Parochos, 
s»  to  follow  and  serve  the  superior  orders,  the  subdea- 
caas  and  deacons.  In  the  ministry  of  the  altar.  Besides 
this,  th<-y  carry  lights  when  the  sacrifice  of  the  mass  is 
telebraud,  whence  they  are  called  also  cerofcrarU  ( 
bearers  \. 

ACONI'TA.  ACOXITIKA.  A 
principle  or  alkaloid  extracted  from 

A'CONITE.  (Acme,  a  place  in  the  Crimea  famous 
for  iu  poisonous  herbs.)  A  genus  of  exogenous  plants 
belonging  to  the  natural  order  ranunculacest,  with  showy 
purple  or  yellow  helmet-shaped  flowers,  growing  in 
"  s,  deeply  cut  leaves,  and  perennial  roots  of  a 


ACROTARSIUM. 


panicles, 

Lishly  poisonous  nature.  Those  of  Aconitum  lycoctonum 
are  used  for  the  destruction  of  wolves,  and  of  A.  napellus 
for  certain  medicinal  purposes;  they  are  exceedingly 
.  and  act  a*  violent  drastic  purgatives.  The  bUh 
with  which  the  natives  of  Nepal  poisoned  their 
,  during  the  advance  of  the  British  army  into  their 
ory.  during  the  last  war,  was  furnished  by  Aconi- 
tum faros.  The  name  aconite  has  also  been  given  to 
another  plant  related  to  the  original  genus,  namely,  eran- 
this  hyesualis,  or  winter  aconite. 

ACCNTIA.  (Gr.  kmm,  a  dart.)  A  genus  of  non-ve- 
rx^nous  ophidian  reptiles,  allied  to  the  snakes  proper  (an- 
guis),  but  destitute  of  the  bony  rudiments  of  the  scapular 
tnd  p«-lvic  arches.  They  are  known  by  the  trivial  name  of 
*  Dart -snakes ; "  are  numerous  In  specie*,  and  distributed 
over  the  warmer  and  more  arid  parts  of  the  old  world. 
They  were  the  subjects  of  fabulous  accounts  by  the  ancient 
naturalists  and  poets,  who  attributed  to  them  the  power  of 
projecting  themselves  with  so  much  force  and  velocity  as  to 
u-josfix  the  object  aimed  at,  like  a  hurled  javelin,  or  arrow 
j*  from  a  bow.  This  is  as  untrue  as  the  assertion  that 
ihry  are  venomous.  The  Dart-snakes  are  amongst  the 
most  harmless  of  their  order  ;  their  food  consists  of 
Ruall  worms,  insects,  and  larvae. 

A  CO  KA'CEiE.  or  ACOROIDK.E.  The  natural 
order  of  plants  which  includes  the  genus  acorus.  It  is 
ihsringuisned  from  aracea*  only  by  having  tts  carpels 
separate,  and  its  leaves  in  the  bun  state  arranged  in  an 
equtam  manner. 

AvoRS.  (Accorn,  Sax.  of  aac.  an  oak,  and  cent, 
from.)  The  well-known  fruit  of  the  oak,  and  therefore 
not  a  term  of  art.  though  belonging  to  architecture  from 
it*  use  as  an  ornament.  In  the  early  ages  acorns  consti- 
tuted a  principal  part  of  the  food  of  man.  ( Ovid.  Meta- 
morph.  L  106.  ;  Virgil,  Georg.  1.  8.  Ac.)  At  present  they 
are  occasionally  used  in  different  parts  of  the  Continent 
during  scarcities  ;  but  in  England  they  are  never  used, 
except  for  the  feeding  of  pigs,  poultry,  Ac. 
A'CORCS.  (Gr.  £«*<«.)  A  pUnt  with  sword-shaped 
tic  stems,  found  abundantly  in  the 
parts  of  England.  It  bears,  but  very 
In  a  little  greenish  yellow  spadix, 
i  short  distance  below  the  end  of  a  leaf- 
1 1  pares,  when  crushed,  exhale  a  pleasant 
still  used  for  strewing  the  floors  of 
upon  the  occasion  of  certain  ancient  cere- 
Its  stem,  or  rfalsoma,  is  like  that  of  an  iris,  and 
:« the  eaLunus  aromatirus  of  the  druggists. 
A'COTYLE'DONS.   ( Gr. .,  without,  and  asnAisIa*, 

part,  l*ut  applied  by 
.)   Plants  whose  seeds  have 
is  usually  applied  to 
cryptogamic  plants, 
Ac,  In  which  there 
llch  are  pro- 
called  spores, 
used  for  such  plants 
i.  although  really  of 
cotyledons  are  utuallv 
;  this  mode  of  applying 
',  seldom  employed. 
(Gr.  *>'»«sw,  I  hear.)   The  science 
erf  bearing,  or  of  sound.    (See  Socno.) 

ACQUTTTAL.  In  Law.  (Lat,a«ruietare,  to  render 
tranquil.)  Freedom  from  services  to  a  superior  lord. 
Also,  deliverance  from  a  criminal  charge  by  the  verdict 
<rf  not  guilty.  This  verdict  may  always  be  pleaded  in 
answer  to  a  second  charge  on  the  same  offence :  the  pica 
tt  ir-rmed  "  autrefois  acquit  " 
ACQUKTTANCE.    In  Law,  the  discharge  in  writing 
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of  a  sum  of  money  due.    An  acquit 
if  admissible  only  in  evidence,  and  is 
acquittance  iu  full  of  all  demands,  is  an  , 
1  except  such  as  are  on  specialty,  which 
I  charged  by  an  instrument  of  cental  force. 

A'CRE.    A  measure  of  land,  that  formerly  varied  in 
1  different  parts  of  the  United  Kingdom.  The  magnitude  of 
the  imperial  or  statute  acre  mav  be  referred  to 
of  the  square  yard,  by  recollecting  that  a  i 
side  Is  22  yards  long,  is  the  tenth  part  of  an 
the  latter  contains  22  X  22  x  10,  or  4,1*40 
The  chain  with  which  land  is  measured  is  22  yards  long, 
so  that  ten  square  chains  are  one  acre.     The  acre  is 
divided  into  4  roods,  and  each  rood  into  40  perches  ;  so 

304,  square  yards. 

7mo  T'cuxim''1'' 
1210  =  MTMJ 
30*  =  6ft 

121  Irish  acres  are  equivalent  to  196  English  acres. 
48  Scotch  acres  are  equal  to  61  English  acres. 
The  French  are  is  a  square,  whose  side  is  10  metres: 
and  1000  English  acres  are  equivalent  to  40-466  ares. 

ACRI'DIANS,  ACRlDIA.   (Gr.  *W  „  locust.) 
family  of  orthoptcrou*  insects,  having  the  genus  acrid 

A'CRITKS,  ACRITA.  (Gr.  mniirtc,  indiscernible.) 
The  lowest  division  of  the  animal  kingdom,  in  which  there 
Is  no  distinct  discernible  nervous  system  ;  and  In  which 
the  alimentary  canal  Is  not  separated  from  the  parietes 
of  the  body,  or  contained  in  a  distinct  abdominal  cavity. 
It  is  composed  of  the  classes  spongiss,  polypi,  polrgas- 
trica.  sterelmlntha. acalepha.  (.Sec  those  words.) 

ACRODA'CTYLUM:    (Gr.  highest  or  cr- 

trcme,  and  S**rvX*i,  a  digit.)  In  Zoology,  the  upper 
surface  of  each  digit. 

A'CRODUS.  ( Gr.  lute*, extreme,  stssv,  tooth.)  The 
name  of  a  genus  of  sharks,  characterised  by  the  presence 
of  large  polygonal  obtuse  enamelled  teeth  ;  aggregated  .it 
the  extremity  of  the  jaws.  The  fishes  of  this  genus  aru 
found  exclusively  In  the  fossil  state. 

A'CROGENb.  (Gr.  inesc,  and  yryru,  I  grow.) 
Plants,  otherwise  called  ciyptogamous  and  acotyledo- 
nous.  They  correspond  to  ferns,  mosses,  lichens,  Ac. ; 
have  no  sexes ;  are  multiplied  by  spores  instead  of  seeds; 
and  are  remarkable  for  increasing  chiefly  in  length, 
by  additions  to  their  end,  and  not  in  diameter,  by  tho 
addition  of  fresh  matter  to  their  outside,  as  in  exogens, 
or  to  their  inside,  as  in  endogent, 

ACRO'LITHOS.  (Gr.  *«<*.  and  Ai«w,  stone.)  In 
Sculpture,  a  statue  whose  extremities  are  of  stone,  the 
oody  being  made  of  wood.  According  to  Vitruvius, 
there  was  a  temple  at  Halicarnassus  dedicated  to  Mars, 
and  built  by  Mausolus,  king  of  Carta,  wherein  was  an 
acrolithan  statue  of  the  god.  And  from  Trebellius  Pollio 
we  learn  that  Calpurnia  set  up  an  acrolithan  statue  of 
Venus,  which  was  gilt. 

ACRCNYCAL,  or  ACHRONYCllAL.  (Gr.  *«;«, 
and  »f{.  night.)  A  star  or  planet  is  said  to  be  acro- 
nycal  when  it  is  opposite  to  the  sun,  or  passes  the  me- 
ridian at  midnight.  It  rises  acrony rally,  when  It  rises 
as  the  sun  sets ;  and  sets  acronycally.  when  it  sets  as  the 
sun  rises.  The  Greek  poets  designated  these  different 
positions  of  a  star,  at  its  rising  or  setting,  with  respect  to 
the  sun,  by  the  terms  ncronycal,  cosmical,  and  heliacal; 
and  thereby  indicated,  in  a  rude  way,  the  position  of  the 
sun  In  the  ecliptic,  or  the  season  of  the  year. 

ACROPCDIUM.  (Gr.A*<sr.«ndrs«f,</bo/.)  In  Zoo- 
log)-,  the  upper  surface  of  the  whole  foot 

ACRCPOLIS.  (Gr.  ism,  and  srsXjr,  c 
upper  town  or  citadel  of  a  Grecian  city.  It \ 
the  site  of  the  original  settlement,  ami  was 
the  colonists  for  its  natural  strength.  The 
orated  were  those  of  Athens,  Corinth,  and  Ithome ;  the 
two  latter  of  which  were  termed  the  horns  of  the  Pelo- 
ponnesus, as  if  their  possession  was  enough  to 
the  submission  of  the  whole  peuini 

A'CROSPIRE.  (Gr. 
line.)   When  seeds  begin  t 
which  afterwards  prodoo 

the  form  of  a  delicate  curved  fibre,  and,  gradually  bunt- 
ing the  outer  covering,  makes  its  appearance  at  the 
end  of  the  seed.  Maltsters,  especially,  call  this  the 
acrospire  of  barley. 

ACWSTIC.  or  ACR08TICH.  (Gr.  **<«,  and 
rvt%«f,  line,  or  rank.)  A  composition  In  verse  or  prose, 
In  which  the  first  or  last  letter  of  every  line,  or  of  every 
word,  read  collectively,  form  a  name  or  a  sentence. 
Great  labour  and  ingenuity  have  been  exercised  In  in- 
venting varieties  of  this  and  similar  curious  trifles.  Such , 
for  example,  is  the  pentacrostic,  in  which  the  initial  letter 
of  each  verse  is  repeated  five  times  in  every  verse,  so  as 
to  form  five  repetitions  of  the  same  acrostic,  as  It  were, 
in  different  columns.  . 

ACROTA'RSIUM.  (Gr.Aajsr,  and  rt^,  tarsus.) 


rv\i*a,  a  curved 
part  of  the  germ 
shoots  forth  in 


uigmzeo 
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ACROTERIA. 
In  Zoology,  the  upper  surface  of  the  tarsus.   (See  that 


•  ) 

ACROTE'RIA.  (Gr.  i»  »ni{Hf,  the  extremity  of  any 
thing.)  In  Architecture,  the  pedestals,  often  without 
base  or  cornice,  w htch  are  placed  on  the  centre  and  sides  of 
pediments,  and  which  are  so  placed  for  the  reception  of 
figures.  Vitruvius  gives  the  rules  for  their  dimensions. 
The  same  word  is  applicable  to  the  ridge  of  a  building. 
Some  have  used  the  word  acrotcrlon  to  signify  the  stAtues 
on  the  pedestals,  hut  it  is  strictly  the  pedestal*  them- 
selves only  to  which  it  is  applicable.  The  word  acrotcria 
is  also  used  to  denote  the  small  piece*  of  wall  In  balus- 
trades between  the  pedestal  and  the  balusters. 

ACRY'DIUM.    (Gr.  a  locust.)   The  name  ap- 

plied by  Fabriclus  to  a  genus  of  locusts,  characterised  by 
•  carinate  thorax  ;  filiform  antenna?,  shorter  than  the  tho- 
rax :  and  equal  palps  or  feelers. 

ACT.  In  Dramatic  literature,  a  division  of  a  drama, 
subdivided  into  scenes.  The  Greek  dramas  of  the  old 
model  were  naturally  divided  into  separate  portions  by 
the  staslma,  or  choric  odes,  which  occur  at  intervals, 
during  which  the  stage  was  left  to  the  sole  occupation  of 
the  chorus.  Nevertheless,  the  Grecian  writers  do  not 
notice  this  division  in  express  terms  ;  nor  do  wo  know 
the  origin  of  the  famous  rule  of  Horace,  that  ever}'  dra- 
matic piece  should  be  restrained  within  the  limits  of  five 
acts,  neither  more  nor  less.  The  division  into  acts  must 
be  In  great  measure  arbitrary,  although  rules  have  been 
laid  down,  by  various  writers,  to  define  the  portion  of  the 
story  or  plot  which  should  he  contained  in  each  of  them. 
Thus,  Vossius  lavs  it  down  as  a  rule,  that  the  first  act 
presents  the  intrigue,  the  second  develops  it,  the  third 
Is  filled  with  Incidents  forming  its  knot  or  complication, 
the  fourth  prepares  the  mean*  of  unravelling  it,  which  Is 
Anally  accomplished  in  the  fifth.   (See  Drama.) 

Act.  In  the  Universities,  an  exercise  performed  by 
students  before  they  are  admitted  to  degrees.  The 
student  proposes  certain  questions  to  the  presiding  officer 
of  the  schools,  who  then  nominates  other  students  to 
oppose  him.  The  discussion  is  syllogistical  and  in  Latin, 
and  terminates  by  the  presiding  officer  questioning  the 
respondent,  or  person  who  is  said  to  keep  the  act,  and 
his  opponents,  and  dismissing  them  with  some  remarks 
upon  tlieir  respective  merits. 
ACT  OF  PARLIAMENT.  See  Statptb. 
A'CTA  DIL'RNA,  daily  proceedings.  Among  the 
various  important  Improvements  effected  by  Julius  Cspsar 
may  be  ranked  that  of  his  furnishing  the  Romans  w  ith  a 
species  of  newspaper.  lie  was  the  first  to  order  that  the 
acta  diuma  of  the  senate  and  the  people  should  tie  drawn 
up  in  a  regular  form  and  published.   This  publication 


must  consequently  have,  in  many  important  respects, 

closely  resembled  a  modern  newspaper  (Sueton.  in 

Cass.  cap.  20.) 

A'CTA  ERUDITQRITM.  The  title  of  a  celebrated 
literary  and  scientific  journal,  which  was  commenced  at 
Leipzig,  in  1682,  by  professor  Mencac,  of  that  university. 
The  last  volume  was  that  for  1T7G- 
A'CTIAN  GAMES.  {Lat.  I.ndi  Aeliaci.)  Games 
ited  in  antiquity  at  Actium  in  honour  of  Apollo, 
surnamed  A  lius.    The  temple  of  the  god  was  re- 

i  and  c 


paired,  and  the 


celebrated  with  in- 


over  Mark  Antony  off  Actium. 

ACTl'NIA.   (Gr.  a  ray.)   A  genus  of  polypi 

with  very  numerous  tentacles,  which  extend,  liko  rays, 
from  the  circumference  of  the  mouth .  They  are  amongst 
the  most  highly  organised  of  the  class,  having  the  ali- 
mentary sac  distinct  from  the  parictes  of  the  body  ;  feed- 
ing on  shellfish  and  other  marine  animals,  which  they 
draw  into  their  mouth  with  their  tentaculn?,  and  In  a  short 
time  rejecting,  through  the  same  aperture,  the  shells  and 
indigestible  parts.  They  are  of  a  soft  gelatinous  texture, 
and  they  assume  various  forms  when  the  tentacles  are  all 
expanded,  having  the  appearance  of  full-blown  many- 
pctalled  flowers;  whence  they  are  called"  sea  anemones," 
r* sea  sunflowers."  &c.    .  Phil  Trans,  lxiii.  p. 361.) 

ACTI'NOCA'MAX.  I  I  ii .mmru  ,a  ray,  **u*l.apale.) 
A  name  applied  by  Miller  »o  the  fossil  shells  of  an  extinct 
genus  of  Cephalopodous  Molluscs,  apparently  connecting 
the  Belemnites  with  the  existing  Sepia.  The  remains 
of  the  Acttnocamax  appear,  as  yet.  to  be  peculiar  to  the 
chalk  formations  of  England  and  Normandy. 

ACTI'NOCRPMTES.  (Gr.  starts,  a  ray,  •<«•»,  a 
lily.)  The  name  of  a  subgenus  of  extinct  Crlnoldcan 
radiated  animals,  or  Encrmitcs,  characterized  by  the 
numerous  rows  of  angidar  plates,  which,  being  articu- 
lated  by  their  margins,  constitute  the  body. 

ACTl'NOLITE.  (Gr.  asm,  a  ray,  and  AjfW,  it  one  ) 
A  variety  of  hornblende,  which  usually  occurs  In  fasci- 
cular crystals. 

ACT l NO* METER.  (Gr  .  knrn,  and  iur(«>,  measure.) 
An  Instrument  invented  by  Sir  John  Ilersi  hcl  for  mea- 
suring the  intensity  of  the  sun's  rays.   See  Photometer. 

A  CTION.  (Lat.  ago,  /  act  )  In  Painting  and 
Sculpture,  the  state  of  .he  subject  as  imagined  in  the 
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ACTOR. 

It  must  not  be  confounded  with  motion,  which  relates  to 

the  mobility  of  a  single  figure.  Action  must  be  true, 
simple,  natural,  and  connected ;  and  its  unity  must  Imj 
preserved,  or  the  action  is  weakened. 

Action.  In  the  .Military  Art,  an  engagement  os 
battle  between  opposing  forces;  hence  partial  actions, 
general  actions,  Ac. 

Action.  In  Oratory,  the  accommodating  or  suiting  of 
the  countenance,  voice,  and  gesture  of  the  speaker  to 
the  matter  to  be  spoken  or  delivered.  This  serin o  corpo- 
ris, as  Cicero  calls  it,  has  always  been  regarded  as  a  most 
important  part  of  oratory.  The  ancient  masters  laid  the 
greatest  stress  upon  it.  Demosthenes  said  that  action 
was  "  the  beginning,  the  middle,  and  the  end  of  the 
orator's  office ;  "  and  Cicero  admits,  that  "  urhat  an  orator 
says  Is  not  of  so  much  importance  as  how  he  says  it," 
Hamlet's  advice  to  the  players  should  be  kept  in  mind  by 
those  who  desire  to  excel  In  this  art. 

Action.  Iii  Poetry,  an  event  either  resd  or  imagin- 
ary, forming  the  subject  of  an  epic  poem  or  play.  jfce. 
Thus  the  wrath  of  Achilles  forms  the  action  or  subject  of 
the  Iliad,  the  wantf 
of  the  &ncid,  <&c. 

Action.  In  the  Stock  Market  In  Paris,  and  other 
place*  in  France,  action  I*  the  name  given  to  a  share  uf 
the  capital  stock  of  a  joint  stock  company. 

Action.     In  Mechanics,  denotes  sometimes  the  ef- 
fort which  a  body  or  power  exerts  against  another 
|  body,  sometimes  the  effect  or  motion  resulting  from 
such  effort.    Mechanical  action  is  exerted  either  by  per- 
cussion or  by  pressure;  in  the  former  case  the  eflVct 
is  Instantaneous,  in  the  latter  It  is  continued.    In  till 
cases  of  mechanical  action,  the  effect  of  the  acting  body 
is  resisted  in  an  equal  degree  by  the  inertia  of  the  body 
acted  upon,  which  resistance  is  termed  reaction ;  and  it 
is  an  axiom  in  mechanic*,  that  action  and  reaction  arc 
always  equal,  and  exerted  in  opposite  directions.  Thus, 
in  driving  a  nail  with  a  hammer,  the  stroke  acts  against 
the  face  of  the  hammer  exactly  with  the  same  energy  a* 
against  the  head  of  the  nail ;  and  in  pressing  the  hand 
against  a  stone,  the  pressure  on  the  hand  and  on  the 
stone  is  iiriH'i»ely  the  same. 

A'CTIONS.  in  Law,  are  real,  personal,  or  mixed. 
Actions,  real  or  mixed,  for  the  recovery  of  real  property, 
are  very  numerous,  but  so  prolix  and  difficult  that  they 
are  almost  wholly  abandoned  as  a  means  of  obtaining 
justice,  and  questions  relating  to  title  to  land  are  now  tried 
by  the  simple  form  of  ejectment.    The  only  cast;  in 
w  hich  they  have  been  resorted  to.  of  late  years,  has  been 
when,  from  the  shorter  period  to  which  the  action  of 
ejectment  was  limited  (see  Limitations),  a  rrght  sur- 
vived for  the  purpose  of  the  former,  which  was  barred  as 
to  the  latter.    Hut  the  recent  acts  ou  this  subject  havu 
much  reduced  the  distinction.    Actions  in  common  use. 
i.  e.  personal  action*,  are  also  divided  into  actions  of  con- 
tract and  actions  of  tort,  and  Into  local  and  transitory. 
In  the  former  of  which  the  place  or  county  where  the 
cause  of  the  action  arose  must  be  accurately  alleged,  for  the 
purpose  of  the  trial  taking  place  there.  This  allegation  is 
termed  the  Icnue  of  the  action,  from  the  Norman-French 
visne,  vicinetum,  neighbourhood,  because  the  jury  impa- 
nelled to  try  an  action  came  originally  from  the  neigh- 
bourhood. In  the  latter  It  Is  immaterial.  Actions  of  tort 
to  the  person,  and  all  actions  of  contract,  arc  generally 
transitory,  but  under  certain  circumstances  the  latter  may 
be  local. 

ACTPVITY.  The  virtue  or  faculty  of  acting.  The 
term  Is  used  In  physics  to  denote  the  promptitude  of  the 
action  of  one  body  on  another.  Thus  we  speak  of  the 
activity  of  an  acid,  of  poisons,  of  the  electric  fluid,  Ac. 

Sphere  qf  activity,  the  space  within  which  the  action  of 
a  body  (of  a  niaguex,  for  example)  produces  any  sensible 
effect. 

A'CTOR,  ACTRESS.  In  the  flourishing  period  of  the 
early  Greek  drama,  so  long  as  a  certain  remnant  of  religious 
solemnity  was  attached  to  it,  there  was  no  degradation  in 
the  character  of  an  actor  :  in  fact,  the  parts  of  the  chorus) 
were  often  filled  by  volunteer  performers  of  birth  and 
station.  Rut  w  hen  the  dramatic  performers  began  to  form 
a  profession  apart,  they  appear  soon  to  have  Iktu  re- 
garded with  disrespect.    In  Rome,  the  first  actors  wese 
buffoons  (known  by  the  Tuscan  name  of  hut  rum .»), 
who  enacted  the  grotesuuc  farces  imported  from  Etruria. 
and  the  qualification  of  actor  was  among  the  most  dis- 
honourable in  the  period  of  the  republic  ;  and  no  circum- 
stance was  considered  to  indicate  more  decisively  the  in- 
tention of  Nero  to  degrade  and  subject  all  classes  in  tho 
state,  than  his  having  persuaded  a  Roman  knight,  I.abo- 
rius,  to  appear  on  the  stage  in  the  performance  of  one  of 
his  own  mlmi.    Under  the  dissolute  reigns  of  the  first  em- 
perors, esjM»cially  Nero,  much  favour  arid  countenance  was 
shown  to  actors.    Nero  was,  however,  obliged  at  List  to 
banish  the  panlumimi,  the  most  popular  species  of  actors, 
entirely  from  Italy,  together  with  their  performances,  in 
consequence  of  the  strong  party  spirit  w  hich  was  excited 
about  them.  (Sucton.  Nero,  c.16.)  It  seems  from  Tacitus, 
afterwards  restored:  again  banished 
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•  '  jwi  ani  other 


j  a  proverb.)  (See  Proverb ) 
of  Antiquity  are  collected  by  Erasmus  in  a 

.)   In  Music,  the 
excepted.  (Sec 

klMMA'KTTS'E  SPAR.  (Gr.  i.tri/W.and 
7  Lrrai,  or  conquer.)  A  variety  of  crystallised  alumina, 
the  sapphire  in  composition,  and  of 
.  The  finest  specimen*  come  from 
At  Bombay  it  is  called  corundum. 
A  DAMITES.  (Theology.)  A  sect  in  the  early  ages  of 
the  Christian  church  who  are  said  to  have  professed  an 
nart  imitation  of  the  primitive  state  of  Innocence.  They 
rc-apprwred  in  the  1 4th  century  in  Bohemia 
L  p.  233,  Ac.) 
aDANSCXIA.    A  remarkable  African  tree. 

t  and  travel- 


after  A.lanwjn,  a  celebrated 
'.er.    It  is  called  by  the  negroes  Haobah. 

A'DAPIS.  A  name  originally  applie  I  by  Gesner  to  the 
Htttx  or  coney  of  Scripture,  and  adopted  by  Cuvler  to 
aWgnate  another  small  pachydermatous  quadruped,  now 
bat  the  existence  and  nature  of  which  that  great 
13 
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Tr»j« ;  but,  by  the  time  of  the  reign  of  the  last-men- 
tot,  the  dramatic  stage  was  nearly  n ban- 
it*  place  wholly  occupied,  by  gladiatorial 
ageants.  In  England,  the  first  actors 
of  great  nobles,  who  performed  for 
m!  when  regular  theatrical  companies 
they  were  long  in  the  habit  of  putting 
themselves  under  the  protection  of  distinguished  person- 
ages :  the  com pontes  of  the  greater  theatres,  as  is  well 
known,  retain  the  custom  of  calling  themselves  servants 
o{  His  Majesty.  Actresses  were  not  known  on  the  En- 
rJtsh  stage  until  some  tune  after  the  Restoration :  al- 
»  i  i'.;  I .  .>■  i  :  r< ■  \  h  i  - 1  i  \  .  <  in  !•  v  J.iiin     au<  1 

Charles  I.,  performed  parts  in  masques,  Ac  Kynastun 
was  toe  last  celebrated  male  performer  of  female  parts. 
A  singular  notice  of  him  will  be  found  in  Pepys's  Mo- 
ir.  oirs  In  Roman  Catholic  countries,  actors,  even  to 
this  time,  are  under  the  ecclesiastical  restriction  of  cx- 
c  i-isnutjjcattoo.  (See  Drama.) 
ACTIVE  MOLECULES.  (See  Molkciles.) 
At  TS  OF  SEDERUNT.  (Scotch  law.)  Statutes 
made  by  the  I-ords  of  Session  sitting  in  judgment,  by 
virtue  of  a  Scottish  act  of  parliament,  passed  in  1540, 
empowering  them  to  make  such  constitutions  as  they 
ni)  think  expedient  for  ordering  the  procedure  and 
fttfws>  c>f  administering  justice. 

A'CT UARY.  < >rijdnaily  a  public  oflBccr  In  the  Roman 
courts  of  justice,  who  drew  up  writings,  contracts,  Ac, 
in  Use  presence  of  the  magistrate ;  whence  his  name, 
from  actus,  ts  instrument.  The  clerk  who  registered 
the  acts  and  constitutions  of  the  convocation,  In  the 
assemblies  of  that  body,  wx<  termed  actuary.  The  roan- 
officer  of  an  Insurance  company  is  usually  termed 
«  England  an  actuary.   (Set  1>si  x*>ce.) 

ACU  LEATE.  (Lat.  aculeus,  m  pnekle.)  In  Botany, 
arrr  thing  cos  ered  with  prickles  ;  that  is,  with  sharp  pro- 
nuaenres  which  originate  in  the  cellular  system  and  have 
no  connection  with  wood. 

ACl'LEATES.  In  Zoology,  a  tribe  of  hymenopterous 
•  iiirts.  fn  which  the  females  and  neuters  are  provided 
with  a  sting,  generally  concealed  within  the  last  segment 
of  the  abdomen. 

AC  CM  IN  ATE.    (Lat.  acumen,  the  point  qf  any 
Amg. )    When  a  leaf  or  any  other  body  is  very  much 
tapered  to  a  point ;  ft  is  thus  distinguished  from  acute,  j 
wntrh  means  sharp-pointed  without  any  tailoring. 

ACIPU'NCTURA'TION.  iLat.  acus,  a  needle,  and 
vutctuxa.  a  puncture. )  Pricking  with  a  needle.  In  the  | 
Last  this  is  a  common  remedy  for  pain  fill  affections  of 
different  parts  of  the  body.  It  has  lately  been  extensively 
j-rarttscd  here  fur  the  cure  of  chronic  rheumatism,  a  long 
aid  sharp  needle  being  thrust  into  the  affected  muscles. 
ACC'TE.  The  opposite  of  obtuse.  An  a-»te  angle  Is 
which  Is  less  than  a  right  angle ;  an  acute-angled 
is  one  of  which  each  of  the  angles  is  acute;  an 
.    -  .-       .,m:  w  I,.,..-  -  it.-  kid>  ^  form  an 

at  the  vertex. 

(Lat.  arutus.  sharp.)     In  Music,  the  height 
of  a  sound  or  tone,  In  respect  of  another.    It  Is 
I  to  grave. 

I.  I'll  ITU  M.    In  Music  (at  pleasure),  a  term 
ipaniment  which  is  not  essential,  and 
or  may  not  be  performed  without  interfering  with 
.•  composition. 

AD  QUOD  DAMNUM.  (Lat.  to  what  damage.)  A 
writ  sued  before  the  grant  of  certain  liberties  and  fran- 
chises, as  a  fair,  market,  Ac.  which  may  be  prejudicial  to 
>ju*  king  who  grants,  or  the  public  ;  by  it  the  sheriff  is 
t-recfoTto  inquire  what  damage  may  accrue  from  the 
fTMra  is  question. 


ADHESION 

detected  and  deduced  from  three  fragments 
of  the  head,  which  were  discovered  in  that  immense  de- 
pository of  fossil  bones,  the  gypsum  quarries  of  Mont- 
in .li  t re.  The  dentition  of  the  Adapts  is  as  follows  :  — 
each  jaw  has  four  trenchant  incisors  ;  two  conical  canine 
teeth,  the  upper  ones  straight,  the  lower  inclined  ob- 
liquely forwards  ;  and  apparently  fourteen  molar  teeth,  of 
which  the  first  is  trenchant,  ana  the  three  or  four  poste- 
rior ones,  on  each  side,  like  the  posterior  molars  of  the 
Anoplotheriam.  Curier  supposes  the  animal  to  have  been 
about  the  size  of  a  rabbit,  and  to  have  closely  approxi- 
mated the  Anoplotheria. 
A'DDER.   (See  Vifrr.1 

ADDITION.  In  Arithmetic.  The  operation  by  which 
R  number  is  found  equal  to  several  others  taken  together. 
It  is  the  first  of  the  (our  fundamental  rules.  Addition,  in 
algebra,  is  the  uniting  or  incorporating  of  several  alge- 
braic quantities  into  a  simple  or  contracted  expression. 

A'Dl)  IT  I V E.  Something  to  be  added,  in  contradis- 
tinction to  suhtractive,  which  denotes  something  to  be 
taken  away.  The  terms  additive  and  subtractive  arc 
sometimes  applied  to  algebraic  quantities,  to  denote 
those  relations  to  other  quantities  which  are  more  com- 
monly, though  less  correctly,  expressed  by  positive  and 
negative. 

ADDU'CTOR.  (Lat.  adduco,  /  draw  towards.) 
The  adductor  muscles  are  opposed  to  the  abductors : 
thev  draw  the  parts  to  which  they  are  attached,  together. 

ADE'LPHIA.  (Gr.  iitkft,  a  brother.)  A  col  lee- 
tion  of  stamens  into  a  bundle.  Linnarus  employed  this 
term  for  thou-  plants  In  which  the  stamens,  instead  of 
growing  singly,  combine  into  one  or  more  parcels,  or 
brotherhoods  ;  thus,  mnnadelphia  signified  stamens  all 
connected  into  one  parcel,  dladelphia  into  two  parcels, 
and  so  on. 

ADE'NOSTY'LE.E.  (Gr.  Al*»,  a  gland,  and  rrv*«, 
a  cohttnn,  or  style.)  A  subdivision  of  composite  plants, 
comprehending  tu-silago,  liatris,  eupatorium,  ana  some 
other  genera,  in  which  the  branches  of  the  style  are 
covered  with  long  glandular  hairs. 

ADE'PIIAGANS.  ADEP11AGA.  (Gr.  sllr#myc, 
voracious.)  A  family  of  carnivorous  and  very  voracious 
coleopterous  insects. 

A'DEPT.  ( I*at.  adiplscor,  1  obtain,)  A  distinctive 
term  applied  to  those  alchemists  who  were  supposed  to 
have  attained  the  great  object  of  their  researches,  or  to 
have  discovered  the  philosopher's  stone. 

ADEE'CTED,  or  AFFECTEB.  (Set  the  latter 
term.) 

ADHE'SION,  (Lat.  adha-rco.  /  adhere,)  Is  a  pro- 
perty of  vegetable  matter  by  which  contiguous  parts 
grow  together ;  and  is  one  of  the  causes  of  the  great 
diversity  of  appearance  in  the  organs  of  plants.  Two 
opposite  leaves  grow  together  and  form  apparently  one, 
through  which  the  stem  passes ;  several  in  a  whorl 
adhere,  and  form  an  involucre ;  a  number  of  petals  ad- 
here, and  thus  constitute  a  monopetalous  corolla ;  several 
stamens  adhere,  and  an  adelphia  is  the  result;  Some 
carpels  contract  an  adhesion  with  one  another,  and  form 
a  compound  fruit ;  finally,  the  calyx  adheres  to  the  sides 
of  the  ovary,  and  then  seems  as  if  it  grew  from  the  apex 
of  it.  Irregularity  in  flowers  and  fruit  is  also  in  many 
cases  produced  by  the  unequal  manner  in  which  adhesion 
takes  place  between  similar  parts ;  of  the  calyx,  two  of  the 
sepals  adhere  Into  one  parcel,  and  three  Into  another ; 
the  result  of  which  is  a  two-lipped  calyx  ;  the  same  thing 
occurs  in  the  corolla,  and  elsewhere. 

Adhesion.  (Physics.)  A  term  used  to  denote  the 
force  with  which  different  bodies  remain  attached  to 
each  other,  when  they  are  brought  Into  contact.  Adhe- 
sion has  often  been  confounded  with  cohesion  ;  but  the 
two  terms  are  essentially  distinct.  Adhesion  is  the  force 
with  which  two  bodies  of  different  kinds  cling  to  each 
other  when  united ;  cohesion  is  that  which  unites  the 
[(articles  of  a  homogeneous  body  with  each  other.  Thus, 
the  particles  which  form  a  drop  of  water  or  quicksilver 
are  united  by  cohesion  ;  the  particles  of  water  which  wet 


th^  surface  of  any  body  are  united  to  It  by  adhesion 

Adhesion  may  exist  between 
a  solid  and  a  fluid,  or  between  two  fluid  bodies.  The 


two  solid  bodies,  between 


adhesion  of  solid  bodies  is  exemplified  in  the  force  re- 
quired to  separate  two  pieces  of  marble,  whose  polished 
surfaces  have  been  brought  Into  contact.  The  suspen- 
sion of  water  above  its  level  in  capillary  tubes,  or  between 
two  plates  of  glass  very  nearly  In  contact,  shows  the 
adhesion  of  a  fluid  to  a  solid  IxkIv  ;  and  an  instance  of 
the  adhesion  of  two  liquids  is  obtained  by  covering  a 
plate  of  glass  with  oil,  and  bringing  It  into  contact  with 

required  to 


the  surface  of  water ;  a  very  sensible  force  U 
raise  it  perpendicularly  from  the  water. 

Dr.  Brook  Taylor  appears  to  have  been  tl 
undertook  to  estimate  cxperimei 
sion  ;  and  the  method  whl 


the  first  who 

the  force  of  adhe- 
was  to  detcr- 
from 


to  give 


uigmzeo 


by  Googh 


AD1ANTUM. 
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surface  of  the  board  may  be  observed  to  be  wetted ;  that 
if  to  say,  a  thin  film  of  water  remains  attached  to  the 
wood,  to  that  the  force  by  which  the  separation  was 
ejected  it  Dot  the  force  necessary  to  overcome  the  adhe- 
sion of  the  water  to  the  board,  out  the  cohesion  of  the 
particles  of  water  to  each  other.  This  it  fully  established 
oy  the  experimental  fact,  that,  when  discs  of  different 
substances  are  applied  to  a  liquid,  by  which  they  are 
perfectly  wetted,  their  adhesion  to  it  it  the  tame,  what- 
ever may  bo  their  nature,  and  exactly  equal  to  the  cohe- 
tlve  force  of  the  fluid.  Discs  of  glass  and  discs  of  copper 
of  the  tame  diameter  adhere  to  water  with  precisely  the 
tame  force. 

The  adhesion  of  ditct  to  the  surfaces  of  liquids  it  demon- 
strated by  Laplace  to  be  a  capillary  phenomenon,  arising 
from  the  action  of  attractive  forces  which  are  sensible 
only  at  very  small  distances.  Supposing  the  diameter  oi 
the  disc  to  be  known,  and  the  height  to  which  the  tame 
liquid  rises  in  a  capillary  tube  of  toe  tame  matter,  and  ol 
a  given  diameter,  Laplace  determined  from  theory  the 
force  necessary  to  detach  the  disc.  The  results  of  hit 
determination,  applied  to  different  liquids,  as  water,  oil  oi 
turpentine,  and  alcohol,  at  different  densities,  agreed 
exactly  with  the  numbers  found  by  M.  Gay-Luis ac,  in  a 
series  of  very  accurate  experiments  on  thtt  subject.  The 
perfect  identity  of  the  forces  producing  adhesion  and 
capillary  attraction,  it  alto  proved  by  the  following  ex- 
periment:—  It  it  well  known  that  the  height  to  which 
fluids  rise  in  capillary  tube*  depends  on  the  angle  which 
the  fluid  makes  with  the  tidet  of  the  tube.  But  the  sur- 
face of  mercury  covered  with  water  in  a  capillary  tube  it 
exactly  tpberical;  consequently,  the  angle  which  the 
mercury  makes  with  the  sides  of  the  tube  vanishes,  and 
the  force  it  reduced  to  zero.  If,  therefore,  adhesion 
depends  on  a  force  of  the  samo  nature,  it  follows  that,  on 
applying  a  disc  of  glass  to  the  surface  of  mercury,  and 
covering  them  both  with  water,  no  force  thould  be  re- 
quired to  separate  the  disc,  excepting  what  is  necessary 
to  overcome  its  weight.  Now,  this  was  found  by  Clay- 
to  be  exactly  what  takes  place.  When  the  racr- 
id  disc  were  covered  with  water,  no  resistance  was 
I  to  their  separation ;  without  the  interposition  oi 
the  water,  a  weight  of  296  or  even  4iH)  grammes  was  re- 
quired to  overcome  the  adhesion.  (Laplace,  Micanique 
Celeste,  tome  iv.  Blot,  Traitt  de  Physique,  tome  iv. 
p.  464.) 

The  adhesion  of  the  polished  surfaces  of  tolid  bodiet 
It  proportional  to  the  extent  of  the  turface,  or  to  the 


of  points 
believed  that  the 


same  in  a  vacu 
sDIA'NTUM. 


into  contact.    It  was  formerly 
to  separation  in  this  case 
the  atmosphere ;  but 
in  different  substances  prove! 
wut;  besides,  it  it  found  to  be 
(See  Capillary  Attraction.) 

linct.  The 
upon  slender  shining 
capillus  veneris)  was 
fanture  of  syrup  of  capll 

ADIA'PHORITES.  (Or.  indtfbrent.) 
A  name  given  to  Melancthon,  and  the  party  that  agreed 
with  him.  to  submitting,  in  things  indifferent,  to  an  im- 
perial edict.  The  controversy  which  gave  rise  to  thit 
name  had  its  origin  in  the  Imposition  by  Charles  V.,  in 
1548,  of  an  edict,  ttyled  the  Interim,  because  it  proposed 
to  accommodate  for  a  time  the  differences  of  the  papists 
and  protestants,  until  the  whole  matter  could  be  set  at 
rest  by  the  authority  of  a  council.  The  opposite  side 
was  mainUiined  by  Flaviut  and  the  primitive  Lutherans  r 
and  In  the  debate  which  followed  there  were  two  principal 
questions:  first,  whether  it  Is  lawful  to  yield  to  the  ene- 
mies of  truth,  even  in  matters  which  are  not  of  themselves 
essential  ;  and,  secondly,  whether,  granting  the  affirm- 
ative, the  points  In  which  the  Interim  required  com- 

{iliancc,  and  in  which  Melancthon  yielded  it,  are  properly 
udlfferent.  Those  points  related  chiefly  to  the  doctrine 
of  justification  by  faith,  in  which  Luther  and  his  genuine 
followers  went  to  a  great  extreme;  while  Melancthon, 
although  ostensibly  the  head  of  the  Lutheran  church, 
after  the  death  of  the  great  Reformer,  adopted  much 
more  moderate  views.  Out  of  this  controversy  a  great 
variety  of  other  debates  were  engendered,  and  from  these 

3uarrels  many  schisms  and  divisions  among  protestants 
erived  their  origin. 

A'DIPOCE'RE.  (Lat.  adept  and  cera,/n/  and  tear.) 
A  fatty  substance  produced  by  the  decomposition  of  the 
flesh  of  animals  in  moist  situations,  or  under  water,  re- 
sembling, in  tome  of  its  properties,  a  mixture  of  fat  and 

WAX. 

A'DIPOSR.  (Lat.  adeps.  fat.)  Unctuous,  or  con- 
taining tat.  Adipose  membrane  is  the  cellular  membrane 
In  which  fat  It  deposited. 

A'DIT.  (Lat.  adeo,  /  approach.)  A  horizontal  shaft 
or  passage  in  a  mine,  either  for  access,  or  carrying  off 

W"lADJA'CENT  ANGLE.  In 
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mediately  contiguous  to  another,  so  that  one  side  It  eora- 
mon  to  both  angles.  It  is  more  particularly  used  when 
the  two  angles,  besides  having  a  common  side,  have  their 
other  tides  In  the  same  straight  line.  In  this  case,  the 
adjacent  angle  is  the  same  as  the  supplemental  angle. 

A'DJRCTIVE.  (Lat.  ad,  to,  and  jaceo,  /  «■?.)  In 
Grammar,  that  part  of  speech  which  Is  annexed  to  sub- 
stantives, to  define  more  accurately  the  conceptions  In- 
tended to  be  denoted  by  them.  See  Grammar. 

ADJECTIVE  COLOURS.  Colours  which  require 
to  bo  fixed  by  some  base  or  mordant,  in  order  to  be  ap- 
plied as  permanent  dye-stuffs. 

ADJOURNMENT,  in  Parliamentary  language,  meant 
a  postponement  of  the  sittings  or  proceedings  of  either 
House  of  Parliament  from  one  time  to  another  specified 
for  its  re-assembling.  Adjournment  differs  from  proro- 
gation Id  this,  that  the  latter  is  an  act  of  royal  authority, 
whereas  the  power  of  adjournment  Is  vested  in  each 
house  respectively,  no  definite  limits  being  prescribed 
to  it  br  the  constitution.   See  Prorogation. 

ADJUDICATION.  In  Scottish  Law,  the  diligence 
(i*.  e.  process)  by  which  land  is  attached  as  security  for 
payment  of  debt.  Adjudication  for  debt  is  a  species  of 
mortgage,  redeemable,  except  in  the  cases  of  what  are 
termed  general  adjudications,  or  adjudications  contra 
hssreditatem  iacentera. 

ADJU'STMENT.  In  Marine  Insurance,  the  settle- 
ment of  a  loss  Incurred  by  the  Insured. 

A'DJUTANT.  A  military  officer,  attached  to  every 
regiment,  who  relieves  the  major  of  part  of  his  duty,  and 
performs  it  in  hit  absence. 

A'DJli  TANT-GEN  ER  AL.  A  stall  officer,  who  is 
to  the  army  what  the  adjutant  is  to  a  regiment.  He 
assists  the  general,  and  distributes  his  orders. 

A'DjGTANT-GENERAL  OF  THE  JESUITS.  A 
title  given  to  certain  fathers  who  resided  with  the  ge- 
nera} of  the  order. 

A'DJUVANT.   (Lat.  adjuvare,  to  kelp.)  In 
cine,  a  substance  which  assists  and  promotes  the  < 
tion  of  others. 

ADMINISTRATION.  (In  Law.)  If 
intestate  as  to  his  personalty,  letters  of 
are  granted  by  the  ordinary  (tee  Law,  tit.  Ecclesiastical 
Courts)  to  such  person  as  is  pointed  out  by 
31  E.  3..  and  21  H.8.  XI 
these  letters  to  the  widow, 
at  his  discretion.  Of  persons  equally  near  in  i 
ordinary  may  grant  to  which  he  please.  If  none  of  the 
kindred  take  out  administration,  a  creditor  may  do  it. 
When  the  will  is  made  without  the  nomination  of  any 
executor,  the  ordinary  grants  administration  cum  tcsta- 
mento  annexo.  Where  a  person  dies  Intestate,  his  per- 
sonal property  descends  (subject  to  hit  debts)  as  directed 
by  the  statute  of  Distributions,  22  ft  21  C.  2.  c.  10.,  ex- 
plained by  29  C.  2.  c.  30.  One-third  goes  to  the  widow  ; 
the  residue  in  equal  proportion*  to  the  children,  or,  if 
they  are  dead,  to  their  representatives,  1.  e.  their  lineal 


-■BoiiAiiy,  itiien 

inary  (sec  Law, 

on  as  is  pointed  out  by  the  statutes 
,'hese  empower  the  ordinary  to  grout 
,  if  there  be  one,  or  next  of  kiu . 


.  If  there  arc  none  of  these,  then  the  widow 
ty,  and  the  next  of  kin  In  equal  degree,  and 


take  the  other;  if  there  be  no 
take  the  whole.  But  of  representatives 
itted  among  collaterals  farther  than  the 
children  of  the  intestate's  brothers  and  sitters.  The 
order  of  nearness  of  kin,  with  reference  to  the  distribu- 
tion of  intestates'  estates,  is  thus  arranged  according  to 
the  rules  of  the  civil  law  —  children,  parents,  brothers, 
grandfathers,  uncles  or  nephews  (and  the  females  of  cacti 
class  respectively),  and,  lastly,  cousins. 

Administration.  (Lat.  admlnistratio,  care  of  an 
affair.)  In  Its  general  sense  means  the  conduct  or 
management  of  any  affair  ;  but  in  this  country  the  term 
Is  usually  applied  to  the  management  of  the  public  or 
national  affairs  by  the  government,  which  is  thence  called 
the  Ad  mimtt  ration. 

A'DMIRAL.  A  great  naval  officer,  who  has  the  same 
power  and  authority  over  the  maritime  forces  of  a  state 
that  a  general  has  over  its  land  forces  ;  and  who  also 
tries  himself,  or  appoints  officers  to  try,  maritime  cases. 
There  are  three  ranks  of  Admirals,  the  Admiral  (or  full 
Admiral),  Vice  Admiral,  and  Rear  Admiral.  Each  of 
these  again  has  three  gradations,  of  red,  white,  and  blue, 

the  colours  of  the  flags  they  bear  The  Admiral  carrier 

his  flag  at  the  main,  the  Vice  at  the  fore,  and  the  Rear  at 
the  mizen  mast. 

Admiral,  Lord  High.  The  ninth  great  officer  of 
state  in  England.  The  office  has  been  usually  given,  at 
least  since  the  relgH  of  Henry  1\  ..  to  some  ol  the  king's 
youngest  sons,  near  kinsmen,  or  of  the  higher  nobility. 
Since  the  reign  of  Charles  II.  it  has  been,  with  occasional 
exceptions,  always  in  commission,  and  the  commissioners 
are  styled  '  Lords  of  the  Admiralty.'  It  was  held  by  the 
late  sovereign  William  IV.,  when  Duke  of  CI. 
from  1*27  to  the  following  year. 

A' I)  MI  It  A  LTV,  the  Board  of  Con 
cutlng  the  Office  of  Lord  High  Admiral, ; 
thority  over  naval  affairs  generally. 
Admiralty,  Court  tf.    In  Law,  It  a 
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•f.kfchthe 

tea  e 


nay  have 


to  a  cer- 
ot  the  civil  law  ; 
la  tome  case*  the 
jury,  it  has  also  a  resemblance  to  the 
law .    It  has  jurisdiction  principally  fur 
of  private  injuria*  to  private  rights 
intimately  connected  with  maritime  sub- 
to  which  its  authority  extends, 
infliction,  either  with  the  common 
of  equity.    Suit*  may  be  instituted  in 
and  tuttery  at  sea ;  for  collision  of 
ion  of  goods  piratically  taken  not 
It  has  also  an  equitable  jurisdiction 
sera  of  a  ship.    It  adjudicates  in  suits  for 
for  pdotadr.  It  has  a  i*-cuUar  juris- 

o  arrest  the  ship  itself.  It  has 
of  salvage,  and  Incidentally  of 

mai  although  usually  presided 
as  that  of  admiralty.  To  that 
jurist.  Sir  W.  Scott  (Lord 
(a*  well  as  the  eccle- 
during  the  late  war,  and  after 
Is  Indebted,  not  only  for  the  high 
value  of  these  tribunals,  but  also  for  the 
lvht  thrown  on  the  difficult  and  Important  questions  of 
rji!,»aai  law,  by  the  roost  profound  and  lucid  decisions 
rcT  applied  to  that  subject. 

A'DNATB.  (  Lat  adnascor,  I  grots  to  any  thing.)  It 
said  when  one  orjran  grows  to  the  face  of  another,  and 
ant  to  its  apex,  in  which  case  it  would  bo  innate.  This 
••  mi  is  •  b-.t-rl)  euit  i        in  speaking  of  anthi  r». 

ADO'S  IS.  In  Mythology.  A  beautiful  youth,  ton  of 
Onyraa,  king  of  Cyprus,  beloved  or  Venus,  and  killed 
?»y  a  »  dd  boar,  to  the  great  regret  of  the  goddet*.  It  is, 
the  name  of  a  river  of  Phoenicia,  on  the  banks  of 
*  fc  ten  Adonis,  or  Thammuz,  as  he  is  called  in  the  East, 
■as  fupposcd  to  hare  been  killed.  At  certain  seasons  of 
th*  year  this  river  acquire*  a  high  red  colour,  by  the 
rxm*  washing  up  particles  of  red  earth.  The  ancient 
puets  ascribed  tola  to  a  sympathy  In  the  river  for  the 
ocith  of  Adonis.  This  season  was  observed  as  a  festival 
its  the  adjacent  country.  Farciolati,  lexicon;  Calmct, 
Uvctumaunrt  de  la  Hibu .  art.  Thammuz.)  Milton  hat 
beautifully  alluded  to  these  circumstances :  — 


wound  in  I«tunon  oil 
Tb»  SjTLUt  ibm»U  Lo  lament  hi*  fste 
In  tm'nw  diru«  all  *  uimnirr'i  day  : 
V*-hi.W  utmrfh  /UtmU  from  hi.  rulito 

or- 


?SB2. 


I.  v.  415. 


ADONIC.  (Gr.  \\cmn,  Adonis.)  A  specie*  of 
ce-nii.-ting  oi  a  d  ut)le  and  a  spuuiee  ;  as  in  I  lorare, 
Kb.  L  Od.  iL  t.  5.  Terruit  ttrbctm,  triscre  monies,  Ac 
It  was  invented  by  Sappho,  and  derived  its  name  from 
bong  principally  sung  at  the  festivals  in  memory  of 
A'i-ioi*.    (  Facciolati,  Is  neon.) 

A DOTTK R.  A  vessel  with  two  neck*  placed  between 
a  retort  and  a  receiver,  serving  to  Increase  the  length  of 
in?  n*vk  of  the  former. 

ADOTTION*.  ( Eat.  adopto,  I  adopt.)  In  the  Civil  Law, 
nmttses  the  admission  of  a  stranger  to  the  rights  and 
privileges  of  a  son.  Adoption  was  a  common  custom 
•srsong  the  Roman*,  by  whose  law  a  relation,  nearly 
rrsembfJnjr  that  of  master  and  slave,  was  constituted 
tacweea  father  and  son ;  so  that  a  child,  adopted  from 
'xw  family  into  another,  passed,  in  effect,  from  the  power 
of  cr->  parent  to  that  of  his  adopter.  Adoption  is  said,  hi 
Ju»ti"Uan**  institutes,  to  be  of  two  sorts :  the  one,  also 
railed  arrogation,  where  a  person,  independent  of  pa- 
rnuJ  control,  is  adopted  into  a  family  by  virtue  of  on 
■uiprrU!  rescript ;  the  other,  where,  by  the  authority  of  a 

•  r.  a  child  passes  from  one  family  to  another. 

Bui  unless  the  adopter  possessed  a  certain  right  by  blood 
ever  the  person  adopted  (as  a  grandfather),  the  parental 
power  of  the  father  was  not  extinguished.  Adoption 
exists  in  the  jurisprudence  of  various  countries,  where 
^rTtved  from  the  civil  law  ;.  a*  in  the  German  states  and 
la  France:  in  the  latter  country,  the  person  adopting 
scst  be  one  having  neither  children  nor  other  legitimate 
.>■»<:  «xiacti- 

A'DMAGANT.   Gum  Tragacanth. 

ADRl'FT.  Not  fastened  ;  a*  a  ship  that  has  parted 
Cnssa  hr-r  anchor,  a  boat  that  hat  broke  from  her  ship,  a 
f~.  fr'*n  llw  ship's  side,  Ac. 

ADVENT.    (LaC  advenio,  I  approach.)    The  holy 
mr«n.  comprising  four  Sundays  before  Christmas.  It 
-  -  .*  -  n  St.  Andrew's  day,  th«  3  Btt  <A  Nuvemhi-r,  or 
a  the  Sunday  next  beforo  or  after  It,  according  to 
•     .w,  ot  the  week  on  which  the  25th  of 

ADVBKTI'TIOUS. 
15 


(Last. 


ADULTERY. 

dinary.)  In  Botany,  when  any  thing  appear*  out  of 
the  ordinary  course  of  nature:  If  a  bud  appear*  where 
bud*  do  not  usually  appear,  it  is  adventitious.  This 
term  must  not  be  confounded  with  abnormal,  which  1* 
used  when  any  thing  U  constructed  out  of  the  ordinary 
course. 

A'DVERB.   A  word  annexed  to  an  adjective  or  verb, 
to  define  more  closely  the  modifications  of  the  quality  or 
action  denoted.    See  Gkammab. 
ADVE'RSA.    Amedallic  term,  applied  to  two 


fjA°ft  VERSE.  (Lat.  ad,  to,  and  vcrto,  / 
tan  v.  leave*  are  so  called  when  they 
surface  to  the  sun. 

ADVERTISEMENT.  (Lat. 
In  its  general  sense,  means  any 


to 
daily 


ncans  any  information  as  to  any 
But  It  is  more  particularly  used 
ic  by  competent  authority  lit  the 
and  otherwise,  of  events  of  local  or 
a*  the  publication  of  new  books,  sales  , 
uce.  meetings  of  creditors,  formats 
of  partnerships,  Ac.    Such  notices,  when  in- 
serted In  the  gasette,  or  In   new»pa|>er*  and  literary 
works  published  in  numbers,  pay  a  duty  of  Is.  Od.  each 


up.)    In' it*  general 
or  arrived  at  ma- 


..        V  v.    "  ■  »«.  .  - ...  .  V-..  ,     .......   •  •  .  ,  UUb 

he  some  period,  the  gradual  Increase  of  episcopal 
ty  in  civil  cases  seems  to  have  drawn  crimes  of 


.'RIA.  A 

a  pearly  1 

at  the  summit  of  St.  Got  hard. 

ADU'LT.   (Lat.  adultus,, 
sense  it  means  any  thing 
turity.    It  U  that  | 
youth  to  old  age. 

ADTJ'LTEKY.  (Lat.  adulterium,  a  word  of  very  un- 
certain derivation.)  The  sin  of  Incontinence  committed 
by  a  married  person  :  adultery  between  two  married 
person*  is  termed  double  by  some  jurists.  By  the  law  of 
Mo»es,  adultery  was  punished  by  death.  Lev.  xx.  lo., 
Deut.  xxii.  22. ;  and  passages  in  Proverb*  (c.  vi.)  and 
Etekiel  (xvi.  3ft.  40.)  prove  that  the  taw  was  observed  in 
this  respect  down  to  the  overthrow  of  the  Jewish  mo- 
narchy, as  we  know  It  to  have  been  in  the  time  of  our 
Saviour.  The  mode  of  punishment  was  by  stoning ; 
but  it  is  observable  that  this  mode  is  not  ordained  in 
Deuteronomy,  as  it  is  for  various  other  offences.  The 

test  or  ordeal  of  adultery  1*  detailed  in  Number*  r.  II  ."II. 

Under  the  Grecian  and  Koman  republics  adultery  was 
variously  treated  ;  but  the  celebrated  Lex  Julia  dc  Adul- 
terlo,  under  Augustus,  punished  it  with  banishment 
(deportatlo  vel  relegatio),  Tacit,  lib.  li.  Annal.  It  was 
not  until  the  reign  of  Constantine,  when  some  tincture 
of  Judaism  had  been  introduced  into  the  state  along  with 
the  establishment  of  Christianity,  that  the  punishment  of 
death  was  formally  enacted  for  it.  This  penalty  was 
again  mitigated  under  Leo  and  Mareian  ;  and  by  the  law* 
of  Justinian  the  adulterer  was  punishable  with  death, 
the  adultress  with  flagellation,  imprisonment,  Ac.  lint 
about  the 
authority 

incontinence  almost  wholly  within  the  cognisance  of  the 
ecclesiastical  court* ;  and  the  canon*  contain  a  variety  of 
direction*  on  the  subject  of  adultery.  On  the  other 
hand,  the  jurisprudence  of  the  Northern  nations,  which 
visited  this  as  well  as  other  crime*  of  freemen  with  very 
little  severity,  as  mere  offences  against  individuals,  re- 
duced the  penalty  in  most  of  the  Western  kingdoms  to  a 
mere  pecuniary  one,  sometimes  attended  with  public  dis- 
grace or  corporal  punishment.  The  customs  of  the 
several  French  provinces  contain  a  great  variety  of  pe- 
nalties and  fines  ;  at  Castelnaudarl,  in  the  fourteenth 
century,  the  fine  for  adultery  was  fixed  at  "  five  sous 
only  2  Such  penalties,  of  course,  fell  rapidly  Into  dis- 
use ;  and  in  the  sixteenth  century  we  find  it  observed  by 
a  French  civilian  (quoted  by  Thuanus),  that  "  it  was 
never  beard  that  any  body  had  been  punished  for  adul- 
tery in  France."  This  observation  is  quoted  by  the 
historian  when  relating  an  event  which  created  great 
sensation  at  the  time,  namely,  the  capita)  punishment  at 
Orleans  of  two  offenders  by  St.  Cyr,  the  governor,  a 
rigid  Calvlnist.  The  protestants  of  that  sect,  in  France 
as  well  as  in  Scotland  and  England,  made  ft  their  en- 
deavour  to  introduce  primitive  severity  of  manner*  by 
severity  of  punishment.  De  Thou,  the  father,  appears 
also  to  have  made  some  effort*  toward  putting  In  force 
the  laws  against  adultery  :  but  from  the  time  of  tho 
religious  wars,  penal  cognisance  of  adultery  may  be  said 
to  have  nearly  ceased  In  France,  although,  by  various 
arrets  (1637,  1701,  Ac),  besides  the  civil  consequences  of 
an  action  of  adultery  by  husband  against  wife,  the  latter 
might  be  condemned  to  seclusion  In  a  house  of  cor- 
rection for  two  years,  or  more.  In  Geneva,  Strasbourg, 
and  other  places  where  the  reformed  religion  prevailed,  a 
temporary  strictness  of  law  was  Introduced  about  the  same 
period,  but  with  little  permanent  effect.  In  England,  by 
the  old  common  law,  mutilation  was  the  punishment  of 
this  as  well  as  other  offences  ;  but  under  the  Plantageneta 
U  became  matter  of  ecclesiastical  cognisance  (gOttaa/t^M 
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ADVOCATE. 

on'y  by  the  spiritual  censure  of  the  church.  *'  The  rule* 
of  the  canon  law,"  says  a  recent  writer."  hare  manifested 
an  Indulgence  towards  this  offence  which  it  chiefly  to  be 
accounted  for  by  reference  to  the  constrained  celibacy  of 
its  early  compilers."  But  In  1GS0  the  puritans,  under 
Cromwell,  succeeded  in  obtaining  an  ordinance  by  which 
adultery,  as  well  as  simple  fornication,  was  made  felony, 
without  beiicfli  of  clergy  ;  an  absurd  decree,  which  was 
soon  repealed.  In  1694,  and  again  In  1801,  the  subject  of 
adultery  and  divorce  was  discussed  at  length  in  par. 
li.unent,  but  without  producing  any  enactment.  (See 
Tebbs's  Essay  on  the  Scriptural  Doctrines  of  Adultery 
and  Divorce,  and  on  the  Criminal  Character  and  Punish- 
ment of  Adultery.  8ro.  Load.  1822.)  For  the  civil  con- 
sequences  of  Adultery,  see  Ma  him  u.f,  law  of. 

A'DVOCATE.  (tat.  advocatu*.  he  who  ft calUd  in  to 
plead  in  a  court  of  late  the  cause  of  another. )  The  ori- 
ginal Pleaders  of  causes  at  Home  were  the  patricians,  who 
defended  gratuitously  their  clients ;  but  even  before  the 
downfal  of  the  republic,  the  class  had  degenerated  into  a 
profession,  its  members  receiving  reward*  for  their  ser- 
vices, although  still  among  the  most  honourable  of  em- 
ployment*. But  from  the  original  gratuitous  character 
of  advocates  arose  the  peculiar  custom  by  which,  among 
ourselves,  the  fees  of  barriitert  are  still  regarded  as 
honorary,  and  cannot  be  recovered  at  law.  In  the  later 
ages  of  the  empire  the  advocatl  appear  to  have  formed  a 
distinct  class  from  the  jurisconsult!,  or  chamber-counsel, 
and  to  have  much  declined  in  reputation.  In  France 
the  a  vocals,  or  counsel,  form  a  separate  order,  of  which 
each  memlter  is  attached  to  a  particular  local  court.  The 
lord  advocate,  in  Scotland,  is  a  public  officer,  who  prose- 
cutes crimes  before  the  court  or  justiciary. 

ADVOW'SON.  I  ..it.  advocatio,  a  calling. )  Properly, 
the  relation  in  which  a  patron  (advocatus)  stands  toward* 
the  living  to  which  he  presents,  i.  e.  the  patronage  of  a 
church.  The  earliest  provision  for  divine  worship,  in  Eng- 
land and  In  other  countries,  was  derived  from  the  offerings 
of  the  laity,  which  were  distributed  by  the  bishop  of  each 
diocese  among  his  clergy,  whom  he  sent  from  place  to 
place  to  preach  and  administer  the  sacrament*.  Bv 
degree*  he  was  enabled,  by  the  bequests  of  the  faithful, 
and  the  customary  offering  of  titties,  to  subdivide  hi* 
diocese,  or  parochia,  as  it  was  originally  called.  Into 
various  districts,  and  to  build  churches  and  establish  per- 
manent minister*  in  each.  At  the  same  time  it  became  a 
common  practice  among  the  nobles  to  build  and  endow 
churche*  for  the  benefit  of  themselves  and  their  own 
dependants ;  in  which  case  they  were  allowed  to  present 
to  the  benefice,  subject  to  the  licensing  power  of  the 
bishop  and  the  canon*  of  the  church.  Ad  vow  sons,  lu 
legal  phraseology  arc  either  appendant,  where  imme- 
morial ly  annexed  to  a  manor ;  or  in  gross,  where  they 
form  separate  subjects  of  property.  If  the  patron  of 
a  rectory  fails  to  present  within  six  month*  after  the 
vacancy  happens,  the  right  fall*  to  the  bishop;  and  by 
similar  neglect  on  his  part,  to  the  archbishop,  and  thence 
to  the  king.  The  presentation  is  by  letter  to  the  bishop ; 
'  uttou,  by  an  instrument  registered  In  the  bishop's 
: ;  and  induction,  which  completes  the  incumbent's 
j  Is  performed  by  the  archdeacon. 
A'DYTUM.  (Gr.  *We»,  a  recess.)  In  Architecture, 
the  secret  dark  chamber  in  a  temple,  to  which  none  but 

It  was  from  thi*  part  that  the 
In  his  tragedy  of 


:""'of°  which  VS£ 


;era. 

of  the  most  dignified  in  the  state,  and  was  allowed  the 

use  of  the  robe  of  honour  (toga  pnetexta),  and  a  certain 
precedence  In  the  senate.   The  peculiar  office  of  " 
led  He*  was  iho  »uperlntendemtf  of  public  works,  mt 
&c.  In  the  city.   They  had  also,  particularly  the  i 
aediles,  to  exhibit  public  ga 
a  vast  expense,  in  order 
Ca?*ar  added  two 
to  Inspect  the  public  *tor« 
|  JMlCraS  (Gr.^ 

naritinu/iwamp*  in  tropi- 
cal countries,  and  have  the  embryo  germinating  within 
the  pericarp,  after  the  manner  of  mangrove*. 

iE'GIS.  (Gr.  Ai{.  a  goat.)  The  mythological  shield 
of  Jupiter,  which  was  covered  with  the  skin  of  the  goat 
AmalthBca,  and  given  by  him  to  Minerva,  who,  by  fixing 
on  it  the  head  of  Medusa, 
all  persons  who  looked  i 
sometimes  for  the  breast -piece  of  a  god. 

*'G  YLOPS.  (Gr.  iu\,  a  goat,  and  i^,,  an  eye.)  A 
sore  in  the  Inner  angle  of  the  eye,  frequently  tcrmiuatintr 
in  fistula  lachrymalls.  Goat*  were  supposed  to  be  very- 
subject  to  an  analogous  affection.  —  Also  the  name  of  ss 
kind  of  grass. 

JEfSElD.  The  epic  poem  of  Virgil,  relating  the 
wanderings  of  JEneas  after  the  capture  of  Troy,  and  hi* 
settlement  In  Italy. 

•£'OLIPILB.  ( I. at.  JEolus,  the  god  of  the  winds. 
and  nil  a,  a  bail.)  An  hydraulic  Instrument,  contrived 
for  the  purpose  of  exhibiting  the  convertibility  of  water 
into  steam.  It  consists  of  a  hollow  ball  of  metal, 
having  a  slender  neck  or  pine,  with  a  very  small  orifice 
inserted  into  It.  The  ball,  having  been 


of  petrifying 
it.    The  word  Is  also  used 


filled  with  water, 
and  the  heat  gradually  con- 
ur,  w  hich  ru*he*  out  of  the 


the  priests 
oracles  we 


"  Hlnc  or  an  tid 

Il<  }•  "in  d  inmr  •  !'  • ,  i 
Lulintur  Adtlo  fata." 


Among  the  Egyptians,  the  Secos  was  the  same  thing  of 
which  Strabo  has  given  a  description.  The  only  well 
preserved  adytum  of  the  ancients  Is  in  the  little  temple  at 
Pompeii. 


I*  placed  over  the  fire 

verts  the  water  into  vapour,  w  men  rushes  out  of  the  pirn- 
with  great  violence  till  the  whole  Is  discharged.  The 
experiment  is  not  unattended  by  danger ;  for  should  tbo 
small  orifice  by  any  accident  be  stopped,  the  steam  w  ould 
burst  the  ball.  Tne  seolipile  was  known  to  the  ancients, 
being  mentioned  by  Vltruvlus.  Descartes  and  others 
have  used  It  to  account  for  the  natural  cause  and  pro- 
duction of  the  wind ;  hence  its  name,  Xolipile,  that  la, 
pi  la  .Eoli,  the  ball  of  .Eolus,  the  god  of  the  winds.  The 
•polipile  is  sometimes  filed  with  alcohol,  and  the  jet  of 
lu  vapour  being  inllamed,  it  serves  the  purpose  of  a 
blowpipe. 

-E'ULUS.    The  god  or  the  winds,  who  was  fabled  by 
the  early  poets  to  have  hU  seat  in  the  floating  island  of 
iEolla;  out  the  Latin  and  later  Greek  poets  placed  htm 
In  the  Li  pari  isles.   Here  the  winds  were  pent  up  In  vast 
caves,  it  being  the  duty  of  jEolu*  to  let  them  loose,  and 
to  restrain  their  violence  at  the  pleasure  of  Jupiter.  Vir- 
gil has  described  the  power  ana  functions  of  Lulus,  in 
one  of  the  finest  passages  of  the  .Eueld :  — 
—  "  I  lie  vaato  rti  JEoiut  antro, 
l.urtantci  ventm  t«n|MM.ite»quv  mnarst 
Impi-rlo  prvmil,  «c  vlnclU  ri  rarrrrr  frimnt. 
1111  Indigrtantca  outfito  cam  murniurr  moniit 
rirrum  clauitra  frrrnunt.   Ct-UA  M-iIrt  .Kntut  art* 
S.-«']>tra  u-iii-tu,  moil  it  qui-  inimiit,  ct  tiim*nt  inu  : 
Ni  facial,  maris  ac  tarraa  nalunxrac  p*orundum 

I.  St. 


<>>|'V  fcriuit  rapid* 


TcrTantqui 


It  is  raUed 


e  step*  above  the  level  of  the 


npe 

temple  Itself,  and  is  without  light, 

;f/DES.  (I>at.)  In  architecture.  A  small  temple 
consecrated  to  a  god  which  was  not  afterward*  dedicated 
by  the  augur*,  from  which  circumstance,  according  to 
Varro,  It  was  different  from  the  tern  plum.  This  dis- 
tinction among  the  Romans  in  the  early  age*  was 
afterwards  lost,  and  the  words  were  used  Indiscrimi- 
nately. 

jEDI'CULA.   (Lat.)    A  diminutive  of  the  preced- 

'DILE.  The  title  of  certain  Roman  magistrates,  so 
called  from  their  care  of  buildings  (sedea).  They  were 
divided  into  two  classes,  distinguished  by  the  epithets 
plebeian  and  curule.  The  two  plebeian  sedilcs  were,  as 
their  name  Imports,  elected  from  the  commonalty 
(plebs),  and  were  subordinate  to  the  tribunes  of  the 
commons,  having  jurisdiction  over  lesser  causes,  sub- 
mitted to  them  by  those  magistrates.  The  two  eunile 
sedilcs,  »o  called  from  their  privilege  of  giving  judgment 
on  ivory  seats  (sella*  curule*  l,  were  originally  elected 
from  the  patricians,  but  afterwards  from  both  plebeians 


irom  the  patri 
and  patricians 

16 


.SOLUS'  HARP,  or  jEOLIAN  HARP.  A  well- 
known  instrument,  which  produces  a  pleasing  corablna  • 
tion  of  sound*,  by  the  action  of  the  wind.  It*  construc- 
tion is  very  simple,  consisting  of  merely  a  number  of 
catgut  or  w  ire  string*,  stretched  in  parallel  line*  over  si 
box  of  thin  deal,  with  sounding  holes  cut  In  the  top.  The 
string*  being  tuned  in  unison,  the  effect  la  produced  by 
placing  the  instrument  in  a  current  of  air.  The  inven- 
tion of  the  JEollan  harp  is  generally  given  to  Kircber,  by 
whom  it  was  first  described. 
JE'OX.   See  Gnostics. 

JE'RA,  or  ERA.  (A  word  of  doubtful  derivation.)  In 
Chronology,  the  term  acra.as  now^understood,  is  the  period 
that  has  elapsed  from  some  fixed  point  of  time,  or  epoch, 
called  the  commencement  of  the  sera.  —  Thus  the  Chris- 
tian ir-ra  l»e(ran  at  the  birth  of  Christ,  the  Mohammedan 
jvra  at  the  flight  of  Mohammed  from  Mecca  to  Medina, 
the  sera  of  Diocletian  at  the  coronation  of  that  emperor. 
&c. ;  and  the  period  of  the  occurrence  of  any  event  is  as- 
certained by  reckoning  from  one  or  other  of  these  epochs. 
When,  for  example,  It  Is  said  that  Queen  Victoria  ascended 
the  throne  of  Great  Britain  in  1837,  it  means  that  this 
event  took  place  In  the  1837th  year  of  the  Christian  (era, 
or  of  that  sera  which  began  with  the  birth  of  Christ. 
It  is  plain  from  the  above  statement  that  the  period 
of  time  selected  for  an  sera,  or  point  whence  to  begin  the 
computation  of  time.  Is  necessarily  arbitrary;  and  different 
nations  have  adopted  different  period*  coincident  with 
«ome  important  event  in  their  civil  or  religious  history. 
Some  have  adopted  the  year  of  the  creation  of  the  world, 
and  this,  were  its  date  well  ascertained,  would  be  one  of 
lebelan*  I  the  best  that  could  I*  selected.   But  the  sacred  writings 
wa*  one  |  are  not  explicit  on  this  point,  and  there  are  great  disero- 
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JERARIAN. 

ypc m  tbe  estimates,  as  to  the  period  of  iU  occurrence. 
TV  Greeks  used  to  reckon  by  the  arra  of  tbe  Olympiad 
isr  taw  word),  which  began  at  tbe  nmr  solstice,  aano 
rT6,  B  C.    The  Romans  reckoned  from  the  building  of 
tbe  atf,  generally  held  to  be  the  24th  of  April,  B.C.  7A3. 
The  Julian  arra  date*  from  the  reformation  of  the  calen- 
dar by  Julius  Caesar,  B.  C.  45.  AU  Christian  nations  now 
sdnp:  for  their  a-ra  tbe  birth  of  Christ,  which  took  place 
<n  w  1st  of  January,  in  the  middle  of  the  4th  year  of  the 
and  the  753d  yesvofthe  building  of  Rome, 
''most  Mohammedan  nations  is  that  of  the  He- 
pn.  or  flight  of  Mohammed  to  Medina,  corresponding 
with  the  I6tb  July,  A.  D.  622.    Tbe  sera  of  Sulwanah.  In 
r.taraou  u*«-  in  a  great  part  of  India,  corresponds  to 
A.  D  7».    The  arra  of  Yeidegird,  used  in  Persia,  began 
16Kb  June.  A.  D.  633 

Subjoined  are  tbe  names  of  some  of  the  principal  a-ras, 
with  the  year  of  the  Christian  sera  in  which  they  began, 
by  which  they  are 


AEROLITE. 


(omnwnrtJ  Ahbrr<i.<tK«s 

Y«w  ct  u*  World 

A.M.  Const. 

^ifstl  - 

li  ( 

5,509 

—           Almnln  in  wrounti 

5.tVt 

A.M.  Airs. 

A.M. 

*  • 

:\: 

X.w.  Nab. 

- 

- 

776 

Oltmp. 

\nmx  at  tC-ac 

• 

•  •> 

743 

A.  U.  C. 

.'slUH  Jtra 

- 

m 

♦5 

Jul.  Air. 

m  m 

A.U. 

Xn  of  -n»  -  *r.aa 

m 

• 

a7T>. 

7S 

lacs, 

An  hdwa 

Wl 

.».  I  Hoc. 

6« 

A.  11. 

-Ir*  of  V«»4Vc.n; 

M 

A.  Pert. 

It  is  easy  to  deduce  from  this  the  year  of  the  Christian 
corresponding  with  that  of  any  greater  arra.  (See 
/■rfarr  Chronology  of  History  by  Sir  H.  Nicholas, 

p.  ti.  Ac  ) 

.CRA'KIAN.  The  term  applied  to  a  Unman  citlien 
vbo  had  been  degraded  to  the  lowest  rank  compatible 
»:fh  personal  freedom.  He,  however,  still  paid  taxes, 
**a  enjoyed  no  privileges,  and  could  not  serve  in  tbe 
insr,  or,  consequently,  participate  in  the  distribution  of 
'xad  granted  to  such  classes  as  did. 

JERA'RITJM.  (Lat.)  Tbe  public  treasury  of  the 
fc  eiian  people,  the  care  of  which  was  vested  in  the 
,os»>t<»rs-  After  the  fall  of  the  republic  the  ararium  was 
s.^4  distinct  from  the  treasury  of  the  emperor,  which 
was  railed  fiscus.  The  srrariuin  sanctius,  or  more  sacred 
treasury,  was  appointed  to  provide  for  cases  of  extreme 
eorrgencr.  and  might  not  be  opened  on  other  occasions. 

AsvRIAL.  (Cr.  ir;,  rt»r.)  In  Tainting,  a  term  ap- 
plied to  the  diminishing  Intensity  of  colour  on  objects 
receding  from  the  eye.  Aerial  perspective  is  the  relative 
apparent  recession  of  objects  from  the  foreground,  owing 
r.tv  i  f  .ur  it.t.-rp  >v<i  hetwu-n  tin  ru  and  t h < ■ 
spectator,  and  most  accompany  the  recession  of  the  per- 


A  F  R I A  L  ACID.  Carbonic  acid. 
A'F.RO-D YNA'MICS;  (Gr. *», andoWsur.jMterr.) 
TS*  science  which  treats  of  the  motion  of  tho  air.  and  of 
the  nu*chanical  effects  of  air  in  motion.    This  is  an 

•  ijOTiniU]  »<-i'TKr.  and  than  M  tWC  way.-  in  v  inch 
k  assry  be  tare* ti  gated.  The  first  is,  by  ascertaining  the 
rffeet's  which  air,  moving  with  a  certain  velocity,  that  is. 
i  -mi.  produces  on  a  body  against  which  it  Strikes ;  and 
the  set  nod.  by  ascertaining  the  resistance  which  air  at 

otSrr*  to  a  solid  body  rapidly  passing  through  it. 
n*-  i<r»blem  is  exactly  the  same,  whether  tbe  body  is 
'•/Tudered  as  moving  against  the  air  at  rest,  or  the  air  is 
»;ifV>sed  to  move  against  the  body  with  the  same  velocity. 

<  ->  ivt  a  !>•  to  fin.*  >-ii  i.T  .«  ard  in  a  straight 
llr»e,  displacing  successively  the  particles  of  air  opposed 
Oj  a ;  the  effect  which  it  produces  is  proportional  to  the 
mucber  of  particles  against  which  it  strikes,  and  to  the 
quantity  of  motion  communicated  to  each.  Suppose 
dow  the  velocity  of  the  body  to  be  doubled,  the  motion 
eoisrta unseated  to  each  particle  of  air  displaced  will  tie 
twice  as  great  as  before,  and  twice  as  manr  particles  will 
r»* fur  the  impulsion  In  the  same  time,  llence  we  infer 
that  tbe  i Butt  will  be  (bur  times  as  great,  or  that  the 

•  flfevt  U  proportional  to  the  square  of  the  velocity.  This 
re*ah  of  theory  agrees  tolerably  well  with  experiments 
osLvle  to  determine  the  resistance  of  the  air  when  the 
velocity  is  not  very  great,  or  not  exceeding  eight  or 
tune  hundred  feet  In  a  second.  When  the  velocity  is 
■isch  greater  than  this,  the  effect  is  modified  by  circum- 
stance* which  require  further  explanation. 

When  a  solid  body  is  moved  out  of  its  position,  the 
space  which  it  occupied  is  not  filled  with  air  instan- 
ttat-uuslv,  but  only  after  a  sensible,  though  very  short 
rime.  Theory,  confirmed  to  a  certain  degree  by  ex. 
pertence.  shows  that  air,  under  the  ordinary  atmospheric 
pressure,  rushes  into  a  vacuum  with  a  velocity  of  between 

u  very  speedily  checked  |  for  the  instant  that  an)  portion 


of  air  is  admitted,  or  the  vacuum  ceases  to  be  perfect,  that 
portion  resists  the  entrance  of  more  with  a  force  propor- 
tional to  its  density.  Suppose,  for  example,  the  air  in  a 
receiver  to  be  reduced  to  one-fourth  of  its  natural  density  : 
the  effort  of  tbe  exterior  air  to  enter  the  receiver  will 
be  reduced  to  three- fourths  of  its  amount  when  the 
receiver  was  perfectly  exhausted ;  and  consequently  the 
velocity,  which  is  proportional  to  the  square  root  of  the 
effort  or  the  resistance,  will  be  reduced  in  the  proportion 
to  87,  very  nearly.  In  this 
to  enter,  the  velocity  will 


Ive  a  body,  for  example  a  cannon  ball,  to 
be  moving  rapidly  through  the  air.  but  with  a  less 
velocity  than  13ot)  feet  per  second.  The  air  in  front  of 
the  bafl  will  remain  in  its  natural  state,  because  the  con- 
d.Mi-atn.n  prodni.d  e\en  instant  U\  the  cnta.t  -I  the 
ball,  is  propagated  more  quickly  than  the  ball  moves 

ml  the  ball  in  which^the  air  has  not  entirely 

e  1^  havtu?"^ied  through  IHiTleM  time 
than  is  required  for  the  surrounding  air  entirely  to  fill  It. 
In  addition,  therefore,  to  the 


»;  for  It  is 


air,  there  Is  a  ] 


we  may  infer  that  the 
quicker  ratio  than  the 
auction  is  also  confirmed  by  • 
that  the  resistance  continues  to" ! 
of  the  velocity  only  while  the  velocity  is  less  than  900  or 
1000  feet  per  second.  Above  this  velocity  the  ratio 
begins  to  fail ;  and  w  hen  the  velocity  exceeds  that  with 
which  air  enters  a  vacuum,  the  ratio  la  entirely  altered. 
At  a  velocity  of  1600  feet  per  second,  the  resistance  Is 
found  to  be  more  than  twice  that  given  by  theory.  The 
reason  is  obvious:  the  density  of  the  air  before  (be  body 
is  Increased  by  the  rapid  motion,  and,  consequently, 
presses  more  on  the  fore  part  of  the  body  than  air  in  its 
natural  state. 

The  resistance  of  the  air  on  the  motion  of  projectiles, 
was  first  examined  experimentally  by  M.  Robins  (see 
his  Principles  of  Gunnery),  anu  afterwards  by  Dr. 
Hutton,  of  Woolwich  (sec  his  Tracts,  vol.3.,  and  Math. 
Dictionary),  whose  experiments  were  carried  on  to  a 
greater  extent,  and  varied  In  a  greater  number  of  ways. 
The  following  are  the  principal  results  deduced  by 
Dr.  Hutton,  from  his  experiments  on  bodies-  moving 
very  slowly,  not  more  than  20  feet  per  second :  — 

1st,  "  That  the  resistance  Is  nearly  In  the  same  nr 
portion  at  the  surfaces  ;  a  small  increase  only  taking  pla 
in  the  greater  surfaces  and  for  the  greater  velocities. 

2d  "  Tbe  resistance  of  the  air  to  the  same  surface 
with  different  velocities,  is,  in  these  slow  motions,  nearly 
as  the  square  of  the  velocity,  but  gradually  increases 
more  anu  more  above  that  proportion  as  the  velocity 
Increases. 

3d-  "  The  round  ends  and  sharp  ends  of  solids  suffer 
less  resistance  than  the  flat  or  plane  ends  of  the  same 
diameter  ;  but  the  sharper  end  has  not  always  the  less 
resistance. 

4th.  M  When  the  hinder  parti  of  bodies  are  of  different 
forms  the  resistances  are  different,  though  the  fore  parts 
be  exactly  alike  and  equal ;  owing,  probably,  to  the  dif- 
ferent pressures  of  the  air  on  the  hinder  parts." 

Dr.  Hutton  likewise  found,  that  although  in  slow 
motions  the  experimental  resistance  Is  nearly  equal  to 
that  computed  by  theory,  yet,  "  as  the  velocity  increases, 
the  experimental  resistance  gradually  exceeds  the  other 
more  and  more,  till,  at  the  velocity  of  1800  feet,  the 
former  becomes  double  the  latter  ;  after  which,  the  dif- 
ference increases  a  little  further,  till,  at  the  velocity  of 
1600  or  1700  feet,  when  that  excess  is  the  greatest,  and  Is 
rather  less  than  2  and  l-10th ;  and,  after  this  the  difference 
decreases  gradually,  as  tbe  velocity  increases  ;  and  at  the 
velocity  of  2000  the  former  resistance  again  becomes 
just  double  the  latter."  For  further  information  on  this 
subject,  see  Projectiles,  Wind. 

AERO'GRAPHY  (Gr.  *«*.  th.-  air.  and  / 
write.)  The  description  of  the  atmosphere,  its  nature, 
properties,  limits,  Ac.   (See  Atmosphere.) 

A'BROM'TK.  (Gr.  ««<.  Ike  air,  and  Xt9*t,  attane, 
lionet  of  the  air.)  The  origin  of  these  lingular  sub- 
stances Is  involved  in  the  greatest  mystery.  Some  philo- 
sophers, among  whom  is  Laplace,  the  illustrious  author 
of  the  "  Mecaniqoe  Celeste,  suppose  them  to  be  ejected 
from  yolcanos  In  the  moon ;  others  suppose  them  to 
exist  ready  formed  in  the  celestial  space,  circulating 
about  the  sun  with  great  velocity,  like  planets,  and  fall- 
ing to  tbe  earth  when  Its  attraction  upon  them  pre- 
ponderates; others  regard  them  as  fragments  of  rocks 
which  have  been  propelled  by  terrestrial  volcanos  to  an 
Immense  height  above  the  limits  of  the  atmosphere,  and 
in  descend  after  having  described  several  revolutions 
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d  comparing  the  aerolites,  the  firit 
trikes  iu  as  remarkable  it  their  pei- 


in  their  comi 


Internally  they  arc  of  a  greyish 
Itlc  gravity ,  which  is  very  nearly  the  tame  In 
all  of  them,  varies  betw  een  3  35*2  and  4281,  that  of  water 
being  taken  as  unit.  Their  chemical  analysis  gives,  in 
almost  every  instance,  the  same  substances,  combined  in 
very  nearly  the  same  proportions.  They  arc  composed 
of  tiles,  magnesia,  sulphur,  iron  In  the  metallic  state, 
nickel,  and  some  traces  of  chrome.  Sometimes  they  are 
formed  of  a  spongy  or  cellular  texture,  the  cavities  being 
filled  with  a  ttony  substance.  They  have  occasionally 
been  found  without  nickel.  These  common  and  con- 
stant characters  Indicate  with  the  greatest  evidence  a 
common  origin,  and  their  composition  renders  it  pro- 
bable that  it  Is  to  be  sought  elsewhere  than  in  the  earth. 
Iron  is  scarcely  ever  found  (if,  indeed,  it  is  found  at  all) 
in  the  metallic  state  in  terrestrial  substances ;  volcanic 
matter  contains  it  only  in  the  state  of  an  oxide.  Nickel 
is  also  very  rare,  and  never  found  on  the  surface  of  the 
earth  ;  ami  chrome  is  still  more  rare. 

The  fall  of  the  aerolites  is  accompanied  by  meteors, 
named  bolides,  or  fire  balls.  They  are,  in  fact,  inflamed 
globes,  which  appear  instantaneously  In  the  atmosphere, 
and  move  through  it  with  extreme  velocity,  sometimes 
even  equal  to  that  of  the  earth  in  its  orbit.  The  direc- 
tion of  their  motion  is  inclined  to  the  horlton.  After 
shining  with  great  splendour  for  a  few  instants,  they 
explode  with  a  loud  noise,  and  often  at  a  great  height,  30 
or  40  miles  above  the  surface  of  the  earih.  They  do  not 
affect  any  peculiar  direction  with  respect  to  the  motion 
of  the  earth,  but  seem  to  come  from  all  joints  of  the 
heavens  indifferently. 

With  regard  to  the  hypothesis  which  explains  the 
oriirin  of  the  aerolites,  by  supposing  them  to  be  propelled 
from  lunar  volcanot,  it  may  be  remarked,  that  no  impro- 
bable amount  of  mechanical  force  would  be  required. 
As  there  Is  no  atmosphere  about  the  moon  sufficient  to 
offer  a  sensible  resistance  to  the  motion  of  a  solid  body, 
the  force  required  is  only  that  which  would  be  sufficient 
to  overcome  the  moon  s  attraction,  which  is  found  by 
calculation  to  be  about  four  times  the  force  with  which  a 
ball  is  expelled  from  a  cannon  with  the  ordinary  charge 
of  l'  in;  ouilcr.  A  body  projected  with  a  velocity  of  about 
7770  feet  per  second  from  the  lunar  surface,  would  be 
detached  from  the  moon,  and  be  brought  to  the  earth  by 
terrestrial  gravitation.  But  philosophers  seem  now  dis- 
posed to  assign  the  aerolites  a  different  origin.  From 
the  phenomena  of  comets  there  is  reason  to  believe  that 
portions  of  chaotic  matter  are  dispersed  in  the  planetary 
regions  In  detached  parcels,  or  perhaps  in  considerable 
masses.  The  earth  in  describing  its  orbit  may  meet  with 
such  masses  directly,  or  pass  so  near  to  them  as  to  carry 
them  along  with  it  by  virtue  of  its  attraction.  On  plung- 
ing into  the  atmosphere  with  the  velocity  due  to  the 
height  from  which  they  have  fallen,  which  Is  that  of 
their  distance  from  the  earth,  when  they  begin  to  obey 
Its  attractive  force,  an  enormous  heat  Is  evolved  by  the 
rapid  and  powerful  condensation  of  the  air ;  the  matter 
becomes  Inflamed,  and  the  aerolite  is  the  product  of  the 
combustion.  In  the  same  manner  shooting  stars,  and 
other  igneous  meteors  of  frequent  occurrence,  are  ex- 
plained. The  chaotic  matter  may  be  entirely  consumed 
long  before  it  reaches  the  earth,  in  which  case  the  ap- 
pearance of  the  bolide  will  not  be  accompanied  with  the 
fall  of  an  aerolite.   (See  Mrrtoa  ) 

Philosophers  were  long  inclined  to  disbelieve  in  the 
fall  of  stones  through  the  atmosphere.  The  fact,  how- 
r,  is  now  placed  beyond  all  doubt  by  numerous  and 
aticated  instances  which  have  occurred  in 
;  quarters  of  the  world,  even  within  the  present 
A  very  complete  list  of  the  falls  of  stony  or 
earthy  matters,  with  the  times  and  places  of  their  occur- 
rence, and  the  appearances  thev  exhibited,  Is  published 
in  the  Pdinhurgh  Philosophical  Journal,  from  a  work  by 
Chladni,  in  German,  in  which  the  whole  subject  of 
meteoric  stones  Is  ably  and  fully  treated. 
AEROLOGY.  (Gr.  Ane,  air,  and  koyt,  a  discourse.) 

'  ctrlne  of  air,  generally  applied  to  medical  do- 
nations respecting  its  salubrity. 
AERO'METEK.   (Gr.as*.  air,  and  a 
t.)    An  Instrument  for  making  the 
tlons  In  pn<  umatic  experiments,  to 
bulk  of 

A'ERONAUT.  (Gr.  A*;,  air,  and  ,mvrrt.  a  sailor.) 
One  who  travels  in  a  balloon. 

'A'KRONAUTICH.  (Gr.Aste.wr.andsswTsa^.o/^rAc- 
longin"  la  ships.)  The  art  of  sailing  In  and  navlf 
the  air.  From  the  earliest  aget  men  have 
by  a  with  to  be  able  to  participate  In  the  advantages  con- 
ferred on  the  lower  animals,  and  having  succeeded  in 
navigating  the  sea,  to  be  able  also  to  mount,  like  the 
easle.  Into  the  air.  The  story  of  Diedalus,  who  Is  said  to 
aped  " 
18 
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contrived  to  assist  him,  is  known  to  every  classical  i 
and  proves,  at  least,  the  antiquity  of  attempts  of  this  s 
But  the  fate  of  his  companion  Icarus,  seems  to  have  I 
a  greater  influence  in  deterring  from  similar  attct 
than  the  reported  success  of  the  artificial  dove, 
structed  by  the  geometer  Archytas.  which  is  said  to  have* 
watted  itself  through  the  air  by  meant  of  internal  springs . 
During  the  middle  ages,  when  the  nature  of  the  atmo- 
sphere and  the  sound  principles  of  mechanical  philosophy- 
were  alike  unknown,  many  rude  and  necessarily  unsuc- 
cessful attempts  were  made  to  rcalirc  this  difficult  pro- 
blem. But  it  was  not  till  the  composition  of  the  atmo- 
sphere had  begun  to  be  ascertained,  and  that  means  bad 
been  devised  of  filling  vessels  with  heated  air,  or  other- 
air  lighter  than  Ptmospheric  air,  and  consequently  capa- 
ble of  floating  on  it,  that  there  came  to  be  a  rational 
prospect  of  succeeding  in  the  "  audacious  attempt  "  of 
riding  in  the  air.  At  length,  in  1702,  the  brothers  Mont- 
golfier  succeeded  in  constructing  a  balloon  ;  and  on  the 
31st  of  October,  1783,  Pilatre  de  1  Cozier,  a  young  naturalist . 
and  the  Marquis  d'Arlandes,  ascended  from  Paris  to  an 
elevation  of  more  than  3000  feet, -and  alighted  safely  from 
their  "  atrial  tour,"  after  describing  a  circuit  of  about  six 
miles.  Since  that  time  ascents  in  balloons  have  become 
comparatively  common.  (See  Balloon,  and  the  article 
Aeronautics  in  the  Kncyelopa-dia  Britannica,  7th  edit. ) 

A'EHOPHY'TES.  (Gr.  i*ie,  air,  and  svtm,  a  plant.) 
Plants  which  live  exclusively  iu  air ;  in  distinction  to 
hydrophytes,  which  live  as  constantly  under  water. 

A'KROSTA'TH'S.  A  term  sometimes  used  to  denote 
the  science  which  treats  of  the  equilibrium  of  clastic 
fluids.   (See  Pneumatics.) 

A'EROSTA'TION.  (Gr.  ire,  air,  and  rrss*.  / 
stand. )  Means  simply  the  wcighiug  of  the  air  ;  out  it 
has  been  employed,  though  incorrectly,  in  the  science  of 
aeronautics,  or  as  the  art  of  raising  substances  into  the  at- 
mosphere by  the  buoyancy  of  heated  air,  or  of  very  light 
gases  enclosed  in  a  hag  of  a  spheroidical  form  ;  hence 
called  a  balloon,  which  tee. 

^SCULA'tK.K,  A  natural  order  of  exogenous  plants, 
consisting  of  the  horse-chesnut,  .Ctculus  hlppocastanutn , 
and  other  nearly  allied  species.  They  are  all  either 
shrubs  or  trees  inhabiting  temperate  regions,  and  nearly 
correspond  with  .Ksculus  hlppocastanutn  in  the  structure 
of  the  flowers.  Their  seeds  contain  starch,  and  their 
bark  Is  in  some  cases  bitter  and  astringent. 

,«SCULA'PIUS,or  ASCLE'PIUS,  as  he  was  called 
by  the  Greeks,  was  a  mythological  deity  of  the  Greeks 
and  Roman  ,  according  to  whom  he  was  the  son  of 
Apollo  and  >  he  nymph  Coronls.  He  was  worshipped  as 
the  god  of  ti.rgerv  and  medicine  ;  but  the  older  poets,  as 
Homer  and  Pindar,  mention  him  ouly  as  a  hero  well 
skilled  in  these  arts.  The  chief  seat  of  his  worship  was 
Epidaurus,  where  he  was  represented  as  an  old  man, 
with  a  mantle  and  staff,  round  which  a  serpent  is  twined. 

AESTHE'TICS.  (Gr.  iLirOvtm*;,  having  the  power 
of  perception  by  means  qf  the  senses.)  In  the  fine  arte, 
that  scieuce  which  derives  the  first  principles  In  all  t" 
arts  from  the  effect  which  certain  combinations  have 
the  mind,  as  connected  with  nature  and  right  reason. 
It  is  intimately  related  to  sentiment,  which  links  toge- 
ther with  feeling  the  different  parts  of  a  composition. 
All  art,  considered  as  imitatiou  of  nature,  is  affected  by 
the  same  relatlont,  and  tubject  to  the  tame  laws,  which 
govern  nature  herself;  and  if  it  could  be  satisfactorily 
proved  that  those  rules  of  art  which  arc  the  result  of 
reason  were  necessarily  connected  with  sensation,  it 
might  be  possible  to  lay  down  laws  from  which  the  prin- 
ciples of  art  might  be  satisfactorily  deduced.  As  an  iilus 
tration  of  this,  in  architecture  we  might  take  the 
which  forbids  the  position  of  a  heavy  roast  over  a 
when  it  may  appear  to  have  no  ostensible  and  immediate 
support ;  in  which  case  it  might  almost  seem  possible  to 
connect  the  unpleasant  sensation  produced  on  the  mind 
with  the  rules  of  reason  ;  but  iu  architecture  U  is  difficult 
to  conceive  how  this  could  be  effected,  without  recurring 
to  primitive  types,  and  on  them  pursuing  the  reasoning 
into  all  its  details.  In  the  other  arts  It  might  not,  per- 
haps, bo  so  difficult  to  establish  a  se  t  of  rules,  inasmuch 
as  the  immediate  type  is  nature  herself.  The  Germans 
have  written  much  on  the  doctrine  of  aesthetics  ;  It 
would,  however,  seem,  that  the  fundamental  principles  of 
taste  in  all  the  arts  depend  on  the  law  s  of  gravitation,  and 
their  balances,  equipoise  and  counterpoise ;  the  necessary 
resultants  whereof  are  symmetr 
shall  here  lay  before  the  reader  a  i 

science :  to  do  more  would  occupy  a  space  much  more 
than  would  fill  this  volume  -,  for,  under  other  names,  it 
is  a  subject  which  has  much  engaged  the  attention  of 
writers  on  the  philosophy  of  the  arts.  The  essence  of 
the  polite  arts  lies  In  expression,  or  the  power  of  repre- 
sentation, whether  by  lines,  words,  or  other  media,  and 
that  expression  arises  from  an  exercise  of  the  inventive 
faculty ;  their  end  being  the  production  of  pleasurable 
sensations  ;  thus  being  distinguished  from  the  end  sought 
in  the  sciences,  whose  object  is  to  produce  instruction 
and  utility.   And  here  we  are  U 
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b  come  of  the  polite  arts,  such  as  eloquence,  poetry, 
id  J  architecture,  the*  end  may  be  to  Instruct,  or  to  M 
.  . ii-U  u>  u teful  oojects,  yet  tti.it  tin'  expression 
ua  which  they  depend  brings  them  within  the  laws 
which  govern  the  tine  arts.  The  object  of  the  fine  arts 
»  beauty,  w  htcfa  is  the  result  of  all  the  various  perfec- 
c»ms  whereof  an  object  Is  susceptible:  such  perfections 
arising,  nrst,  from  the  agreeable  proportions  between  the 
several  porta  of  the  same  object ;  and,  second,  from  the 
proportion*  between  each  part  and  the  object  taken  as  a 
whole.  Genius,  or  the  power  to  invent,  is  the  faculty  of 
the  mind  by-  w  hich  it  is  enabled  to  conceive  and  express 
kti  cosxepuntu,  and  is.  consequently,  necessary  to  the 
production  of  beauty  ;  while  taste,  or  tbe  natural  sensa- 
t  <s  of  a  mind  refined  by  art,  is  the  guide  to  genius  in 
&*rcrninjr.  embracing,  and  producing  beauty.  Hence  a 
enteral  theory  of  the  polite  arts  must  be  founded  on  a 
knowledge  of  all  that  they  contain  truly  agreeable  and 
besotifuJ.  They  are  usually  said  to  include  eloquence, 
r.  music,  painting,  sculpture,  and  architecture.  By 
dancing  has  been  added  to  the  number ;  but,  for 
too  long  to  be  advanced  here,  we  cannot  include 
a.  The  rules  have  been  reduced  to  six,  for  the  guidance 
os*  the  artist,  who  is  to  recollect  that,  in  every  art,  what  Is 
lew,  taderetit.  or  disagreeable,  must  be  banished  from  his 
;  consult  his  genius  — 


.  labour  to  improve  his  taste  , 
be  the  constant  object  of  his  imita- 
attain  perspicuity,  so  that  hU  end 
ity  and  obscurity ;  fifth,  he  must 
all  common  or  coromou- 
of  the  Imagination 
an  air  of  sublimity, 
a  concurrent  observance  of 


this  with  the  fol- 
Art  is  not  tbe  result  of 


AE'THKO'CAMOl'S. 

r.)  A 


gives 

to  his  productions." 
A  name  applied  by  Fabricius  to  a  genus 
characterised  by  having  the  wings  ex- 
rest,  and  the  divisions  of  the  lip 


ual. 


t:  being  the  opinion  of  the  author  of 

■■; 

t-ot  caly  'of  an  unusual  nature.  It  has  been  confined  by 
De  CandoUe  to  such  as  have  vessels,  as  well  as  cellular 
Cssee.  id  their  organisation.  In  this  sense  they  are  the 
same  as  ferns,  lycopodiuras,  mosses,  and  their  allies. 

jE'THRIOSCO'PE.  (Gr.  iufyt,  clear,  and  r*eri*, 
/ swrv.  >  An  instrument  invented  by  Sir  John  Leslie  for 
saasur.."  /  the  relative  degrees  of  told 
produced  by  the  pulsations  from  a  clear 
sky.  It  consists  merely  of  a  diftV  rent ial 
thermometer,  adapted  to  the  cavity  of  a 
rpehrotdal  cup  i>f  metal,  the  interior  of 
vtuce  is  highly  polished,  in  such  a 
tenner  that  one  of  the  balls  occupies  a 
ijcu  of  the  spheroid ;  while  the  orifice 
of  the  cup  is  formed  by  a  plane  passing 
tarough  the  other  focus,  perpendicular 
to  the  axis.  A  lid  of  the  same  metal  is 
kited  to  the  mouth  of  the  cup,  and  only 
rracved  when  an  observation  is  to  be 
xa»1e  Suppose  the  cup  exposed  to  a 
riewr  sky  :  tbe  cold  pulses  darted  from 
tia*  upper  regions  of  the  atmosphere 
which  enter  the  orifice  of  the  cup,  are 
rejected  from  polished  surface  upon  the  ball  A  in  the 
fccus.  while  the  ball  B,  lodged  at  the  side  of  the  cup  in  Its' 
widest  part,  is  nearly  screened  from  them,  or  receives 
.-•oJv  the  small  number  which  foil  obliquely  upon  it. 
Tb*  two  balls  are  thus  exposed  to  different  degrees  of 
cold,  the  effect  of  which  ii  immediately  apparent,  by 
the  rise  of  the  liquor  In  the  stem  of  the  thermometer, 
faa  consequence  of  the  contraction  of  the  air  in  the  ball  A . 
The  effect  may  be  augmented  by  covering  the  ball  B, 
wfcidk  is  out  of  the  focus,  with  a  coat  of  gold  or  silver 
leaf.  It  is  evident  that  the  instrument  is  equally  adapted 
to  snresnre  the  effects  of  the  radiation  of  heat,  which  will 
he  Manifested  by  the  descent  of  the  liquor  in  the  stem. 
When  applied  to  this  purpose,  however,  the  metallic  cup 
beecsses  unnecessary ;  tbe  hot  pulses  being  mostly  thrown 
bark  from  the  bright  surface  of  the  gilt  ball,  while  they 
produce  their  full  effect  on  the  naked  or  sentient  one. 
The  sethrioscope  rs  thus  converted  into  a  pyroicopc.  (  See 
Emrmr,  Brit  artk  le  Climate.) 

JfcSTlYA'TION  (Lat.  srstivus,  qf  or  belonging  to 
ss.w/waer.1  A  figurative  expression,  employ-fd  to  indicate 
•...<  manner  in  which  the  parts  of  a  flower  are  arranged 
before  they  unfold.  Botanists  speak  of  the  activation  of 
the  calyx,  of  tbe  corolla,  of  the 
19 
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jE'STUARY.  (Lat.  JEttmarhtrn.)  In  Ceography,  was 
ancieutly  understood  to  be  any  creek,  frith,  or  arm  of  the 
sea.  in  which  the  tide  ebbs  and  Hows  ( Flln.  Epist.  lib.  9. 
en.  33.) ;  but  it  is  now  applied  to  designate  those  parts  of 
the  channels  of  certain  rivers  contiguous  to  the  sea  In 
which  the  water  is  either  salt  or  brackish,  and  in  which 
the  ebb  and  flow  of  the  sea  is  i" 
there  is  little  or  no  current. 

J    1  HER.   See  Rthxb. 

A'RTIA'IOI.  (Gv.  ktr*t,  an  eagle.)  In  Architecture, 
the  name  given  by  tbe  Greek  architects  to  tbe  slabs 
forming  the  face  of  the  tympanum  of  a  pediment.  This 
word  occurs  in  the  Athenian  inscription  now  in  the~ 
British  Museum,  brought  to  England  by  Dr.  Chandler, 
and  relating  to  the  survey  of  some  temple  at  Athens. 

jETIO'LOGY.  (Gr.  iutm,  a  cause,  and  >.#> a.-,  dis- 
course.)   The  doctrine  of  the  causes  of  disease. 

AETO'MA,  or  A'ETOS.  (Gr.  .«<-«  ass  eagle.)  In 
Architecture,  the  name  given  by  the  Greek  architects  to 
the  tympanum  of  a  pediment.  It  seems  to  have  derived 
Us  name  from  the  custom  of  decorating  the  apex  or  ridge 
of  the  roof  w  ilh  figures  of  eagles,  and  that  the  name  thence 
first  given  to  the  ridge  was  afterwards  transferred  to  the 
pediment  itself. 

AFFECTA'TION.  (Lat.  affectare,  to  seek  for  over- 
much.) In  the  fine  arts,  an  artificial  show  arising  from 
the  want  of  simplicity  cither  in  colouring,  drawing,  or 
action.  Also,  the  overcharging  any  part  of  a  composi- 
tion with  an  artificial  or  deceitful  appearance. 

AFFE'CTED,  or  ADFECTED.  A  terra  of  algebra. 
When  applied  to  an  equation,  it  signifies  that  two  or 
more  several  powers  of  the  unknown  quantity  enter  into 
the  equation :  thus,  a*  —  a&  +■  &*  —  c  =  o,  in  which 
there  arc  three  different  powers  of  s,  namely,  *J,  a*,  and 
x.  When  the  term  is  applied  to  a  quantity,  it  implies  that 
the  quantity  has  a  coefficient,  or  a  proper  sign :  thus,  in 
the  quantity  +  Ss,  a  is  said  to  be  affected  w'«h  the  co- 
efficient 2,  and  with  tbe  sign  -p.  Dr.  Hut  ton  thinks  tbe 
term  affected  was  introduced  into  algebra  by  Vieta. 

AFFE'TTO,  or  AFFETTUOSO.   (It.  afietto,  <0tc- 
tion.)    In  Musk,  a  terra  prefixed  to  a  movement,  show- 
ing that  it  is  to  be 
affecting  manner,  ai 
slowness  than  the  reverie. 

AFIIDA'VIT.    (Lai.  affldo,  I  confirm  by  oath. )  In 
Law,  Is  an  oath  in  writing,  sworn  before  some  person  who 
has  authority  to  administer  it. 
AFFILLVTION.  (Lat.ad,  to,  fillus.  a  ton.)  In  Law, 
of  a  child  to  a  parent  by  legal  authority  ; 


testimony  of  the  woman,  and  the  expenses  of  maintaining 
it  cast  upon  him.    By  the  Poor  Law  A 
s.  7*.,  this  can  now  only  be  done,  after 


tbe  assignment  of  a  child  to  a  parent  by  legal  authority  ; 
as  where  the  lather  of  a  bastard  child  is  designated  on  the 

id  the  expei 

Foor  Law  Amendment  Act, 

otice 

to  the  party  intended  to  be  charged,  by  an  order  of  tho 
of  quarter  sessions, on  the  testimony  of  the  woman, 
as  to  some  material  fact  by  other  evidence. 
(See  Bastard.)  Affiliated  tocietiet,  in  politics,  are  local 
societies,  depending  on  a  central  society  with  which  they 
correspond,  and  from  which  they  receive  directions.  Such 
were  the  provincial  jacobin  clubs,  founded  on  the  model 
of  the  jacobin  club  of  Faris.  Such,  also,  were  the  cor- 
responding societies  in  England,  for  the  suppression  of 
which  the  statute  39  G.  3.  c.79.  was  chiefly  passed. 

AFFFN1TY.  (Lat.  afflnis,  related.)  A  relation  of 
animals  to  one  another,  In  the  similarity  of  a  greater  pro- 
portion of  their  organisation  :  thus,  a  porpoise  is  said  to 
have  an  affinity  to  man,  because  of  its  resemblance  to  him 
In  the  respiratory,  circulating,  and  generative  systems. 
In  the  brain,  eye,  and  car,  4c,  while  It  is  said  to  have 
an  analogy  to  a  fish,  because  the  resemblance  is  con- 
fined to  external  form.  In  short,  affinity  is  that  degree  of 
relationship  by  which,  in  forming  a  concatenated  scries  of 
animals,  we  pass  from  one  to  another  by  the  closest 
gradations. 

AFFINITY,  CHEMICAL.  The  attractive  Torre  by 
which  dissimilar  substances  combine  with  each  other  to 
produce  chemical  compounds.  All  natural  and  artificial 
substances  are  either  simple  or  compound.  The  metals, 
for  Instance,  are  simple  substances, — no  one  of  them 
having  been  as  yet  decomposed:  water  is  a  compound ; 
it  may  be  resolved  into  oxygeu  and  hydrogen  gases, 
which  are  therefore  called  its  component  parts.  To 
enable  substances  to  exert  their  mutual  affinities,  or  to 
act  chemically  upon  each  other,  the  opposing  powers  of 
matter  must  be  overcome,  and  they  must  be  placed  under 
circumstances  favourable  to  the  exertion  of  their  mutual 
chemical  attractions.  Two  solid  bodies  seldom  combine, 
in  consequence  of  their  Imperfect  contact,  and  the  imnr o- 
bility  of  their  particles ;  hence  the  old  axiom,  corpora 
rum  agunt,  nisi fiuida.  But  to  this  there  are  excep- 
tions :  ice  and  salt,  for  instance,  run  down  into  liquid 
brine;  oxalic  acid  and  dry  lime  unite;  and  when  sulphur 
and  chlorate  of  potash  are  rubbed  together,  they  act 
violently  on  each  other.  Even  when  one  or  both  sub- 
stances are  fluid,  heat  is  often  requisite  to  diminish 
cohesion,  and  promote  affinity :  thus,  mercury  and  iron 
combine  with  melted  sulphur ;  and  oxygeu  and  byf»r-*- 
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gen,  and  oxygen  and  carbon,  require  heat  to  effect  their 
union.  In  tome  cases  the  action  of  the  solar  ray*  excites 
and  increases  affinity,  as  in  the  combination  of  hydrogen 
and  chlorine. 

The  im  estigat ton  of  the  relative  proportions  in  which 
bodies  combiue,  forms  the  basis  of  the  atomic  theory,  or 
doctrine  of  chemical  equivalents. 

Many  substances  seem  to  unite  in  all  proportions ;  but 
these  are  not  strict  cases  of  chemical  combination:  thus, 
water  and  sulphuric  acid,  and  alcohol  and  ether,  mix 
together  in  any  quantities.  Others  unite  indefinitely,  up 
to  a  certain  point :  water,  for  instance,  dissolves  salt,  in 
variable  quantity,  till  the  solution  is  saturated :  we  thus 
find  that  a  given  quantity  of  water  is  only  able  to  retain 
a  certain  weight  of  salt  in  permanent  solution.  In 
these  cases  of  indefinite  combination,  the  affinities  of  the 
combining  substances  are  usually  feeble ;  but  where  their 
affinities  or  attractive  powers  are  energetic,  there  is  a 
remarkable'  tendency  to  combine  in  certain  proportions 
only.  Thus,  sulphuric  acid  and  lime  unite  in  the  pro- 
portions of  40  of  the  acid  to  28  of  the  lime,  and  in  no 
other  or  intermediate  quantity:  in  such  cases  the  acid 
and  the  base  are  said  to  neutralise  each  other  ;  and  such 
compounds  are  often  called  neutral  salts,  that  is,  salts  in 
which  the  leading  characters  of  the  component  parts  are 
no  longer  perceptible,  which  are  neither  acid  nor 
alkaline.  When  such  bodies  combine  in  more  than  one 
proportion,  which  is  often  the  case,  the  second,  third,  &c. 
proportions  are  simple  multiples  of  the  first :  thus.  1G 
parts  of  sulphur  combiue  respectively  with  8,  16,  and  24 
of  oxygen;  In  these  compounds  the  relative  proportions 
being  as  1,2, 
with  8,  16,  24,  • 
compounds,  in 
oxygen  are  as  1, 

Where  the  co 
caseous,  or  where  they  may 
sidercd,  it  is  obvious  that,  as 
simple  relations  to  each  othci ,  * 
will  do  so  likewise :  thus,  in  the 

Just  noticed.  1  volume  of  nitrogen  will  combine  respect- 
vely  with  J.  I,  11,  2,  and  2|  vol 
what  amounts  to  the  same  thing,  2 
,  S,  4,  and  5  v 


.  Again.  14  part?  of  nitrogen  combine 
>nd  40  of  oxygen,  forming  five  distinct 
dch  the  relative  proportions  of  the 
3,  4.  and  8. 


will  combine  with  1,  2,8,  4,  and  ft  volumes  of  i 

As  bodies  thus  combine  with  each  other  In 
proportions.  It  is  obvious,  that  if  we  select  any  one  sub- 
stance as  unity,  or  =  1 ,  all  other  substances  may  be 
represented  by  numbers  equal  to  the  weights  In  which 
thev  respectively  combine  with  each  other,  and  with  the 
unit  Upon  this  principle  of  numeric  representation, 
hydrogen,  which  is  the  lightest  known  substance,  is 
assumed  as  unity;  the  compound  of  hydrogen  with 
oxygen  is  water,  in  which  J  part  by  weight  of  hydrogen 
Is  combined  with  8  of  oxygen,  to  form  9  of  water :  hence, 
in  a  table  of  atomic  numbers,  definite  proportionals,  or 
chemical  equivalents,  (for  all  these  terms  have  been 
1  to  such  numbers,)  we  have  — 

Hydrogen  represented  by  1 
Oxygen  .    .  8 

Water  .   .  9 


And  In  the  above  series  of  nitric  compounds  we  have,  in 
the  first  of  them,  14  of  nitrogen  combined  with  8  of 
oxygen;  and,  accordingly,  calling  14  the  equivalent  oi 
nitrogen,  and  8  the  equivalent  of  oxygen,  we  have  the 
following  equivalents  of  their  compounds  ;  and  it  may  be 

K resumed  that  these  numbers  represent  the  weights  of 
le  combining  atoms  of  those  bodies :  — 

fifairo/i-iift,  #r 

rifnitrv   qfoiy-     qf  ntirv  syiry- 
jte*.       gtm.  rr*.  gtn. 

1  +  1  14  +  8  =  22  nitrous  oxide. 

1  +  2  14  +  16  =  3)  nitric  oxide. 

1  +  a  14  +  24  =  8*»  hyponitrous  acid. 

1  +  4  14  +  31  =  46  nitrous  acid. 

1  +  |  14  +  40  = 


This  table  also  shows  the  nomenclature  commonly  ap- 
plied to  the  compounds ;  the  termination  out  indicating 
the  minimum  of  oxygen,  the  termination  ic  the  maximum ; 
the  term  oxide  implying  generally  all  those  combinations 
of  oxygen  which  arc  not  sour,  such  being  called  acids. 
More  frequently  the  relative  proportions  of  oxygen  in 
the  oxides  are  designated  by  the  first  syllable  of  the 
Greek  ordinal  numerals:  thus  we  have  protoxides, 
dentoxides,  tritoxides.  Ice. ;  and  when  the  base  is  satu- 
rated with  oxygen,  the  compound  is  termed  a  peroxide. 
When  the  same  substance  forms  three  or  four  acids,  the 
term  hypo  is  conveniently  introduced  with  the  termin- 
ation out  or  ic,  as  shown'  in  the  follow  lug  table  of  the 
acids  of  sulphur :  — 

Aumu  of  KivitmltMt  <tf  BfitmU<Ut  qftkt 

u,!,,hur.  •  rye*  it.       tn/f*ur.       orvgr*.  arid: 

1    +    1  16  •*•  8  =  24  hyposulphurous. 

1    +    2  16  +  16  =  32  sulphurous. 

1    4.   3  16  +  34  =  40  sulphuric. 
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AGAMA. 

There  is  also  an  acid  of  sulphur  intermediate  between 
sulphurous  and  sulphuric,  composed  of  1  atom  of  hypo- 
sulphurous  acid  and  1  of  sulphurous  acid ;  (24  +  S3  =  56 ) 
or  of  2  atoms  of  sulphur  ana  3  of  oxygen :  this  is  appro- 
priately called  the  hyposulphuric  add.  The  terms 
irsqui  and  bi  arc  sometimes  used  to  designate  inter- 
mediate and  double  compounds  of  acids,  or  other  bodies 
with  bases:  thus,  we  hare  three  compounds  of  carbonic  acid 
with  ammonia,  in  which  1  proportional  or  atom  of  am- 
monia is  respectively  combined  with  I,  If,  and  2  of  car- 
bonic acid,  and  these  we  call  the  carbonate,  sesquicar- 
bonate,  and  bicarbonate  of  ammonia.  For  a  table  of  the 
equivalent  numbers  of  the  simple  substances,  aw  Equi- 
valents. 

Change  of  form  and  change  of  properties  are  the  com  • 
tnon  consequences  of  chemical  affinity.  We  observe.  1 . 
Solids  forming  liquids  (ice  and  salt).  2.  Solids  forming: 
gases  (explosion  of  gunpowder).  3.  A  solid  and  a  liquid 
producing  a  solid  (lime  and  water).  4.  A  solid  and  a 
liquid  producing  a  liquid  (all  common  cases  of  solution  ; 
as  of  salt  and  sugar  in  water).  A.  Liquids  producing 
solids  (solution  of  carbonate  of  potassa  mixed  with  mu- 
riate of  lime).  6.  Liquids  producing  gases  (alcohol  and 
nitric  acid).  7.  Gases  producing  solids  (ammonia  and 
muriatic  acid).  8.  Gases  producing  liquids  (chlorine 
olefiant  gas ). 

The  density  of  bodies  is  also  materially 
chemical  combination  ;  the  density  of  a  co 
very  rarely  the  mean  of  its  components,  but 
Increased :  thus,  almost  all  gaseous  comf 
less  bulk  than  their  elementary  gases  in  a  i 
there  are,  however,  cases  In  which  1 
with  1  volume  of  i 
of  a  compound  gas.  the  density  of  which  is". . 
the  mean  of  that  of  its  components  ;  and  again,  i 
ofsomeofthci 
ic  density  of  the 
,ts.  Wh 

Increase  of 


uce 

it  is"  utterly 
whi-t 


of  form  and  of  density 
changes  in  other  qualil 
active  compounds  (oil  of  w\ 

compounds  (sulphuric  acid  and 
the  inert  salt,  sulphate  of  potash) ;  so  t 
impossible,  by  any  a  priori  reasoning,  to 
will  be  the  consequence  of 
elements  produce  useful 
pounds  yield  useful  elements, 

Another  important  and  curious  consequence  of  che- 
mical action  is  change  of  colour:  the  vegetable  blues 
are  generally  reddened  by  acids,  and  rendered  green  by 
alcalis  ;  the  alcalis  render  many  of  the  reds  purnle ;  and 
of  the  yellows,  brown :  chlorine  destroys  most  colours ;  so 
docs  the  joint  action  of  light,  air,  and  moisture  (bleach- 
ing. Ac). 

AFFI'UMATIVE.  In  I-oglc,  denotes  the  quality  of  a 
proposition  which  asserts  the  agreement  of  the  predicate 
with  the  subject. 

AFFIRMATIVE  QUANTITY.  In  Algebra, denotes 
a  quantity  to  be  added,  in  contradistinction  to  one  to  bo 
taken  away. 

AFFIRMATIVE  SIGN,  or  POSITIVE  SIGN.  The 
sign  of  addition,  marked  +,  meaning  plus,  or  more. 
Dr.  Ilutton  observes,  that  the  early  writers  on  algebra 
used  the  word  plus  In  Latin,  or  piu  in  Italian,  for  addi- 
tion, and  afterwards  the  initial  p  only  as  a  contraction  ; 
like  as  they  used  minus  or  meno,  or  the  initial  m  only, 
for  subtraction ;  and  thus  their  operations  were  denoted 
in  Italy  by  Lucas  de  Uurgo,  Tartalea,  and  Cardan,  while 
the  signs  +  and  —  were  employed  much  about  the 
time  in  Germany  by  Stifelius, 
to  denote  the  same  operations. 

A'  FFI X.  In  Grammar,  a  syllable  attached  to  the  end  of 
a  class  of  words,  determining  their  meaning.  Thus,  a 
class  of  adverbs  in  English  are  determined  by  the  affix 
//,  strongly,  weakly.  Ac.  Prefix  Is  a  syllable  bo  at- 
taches! at  the  beginning. 

AFRA'NCKSADOS.  In  Modem  History,  a  denomin- 
ation given  in  Spain  to  the*  party  which  attached  Itself  to 
the  cause  of  the  French,  or  of  the  intrusive  King  Joseph, 
during  the  war  of  independence,*  1808 — 1814. 

AFT.   &r  \a\rr. 

A'FTERM  ATH.  in  Agr.  Grass  which  is  mown,  after 
the  first  crop  of  hay  has  been  taken  away,  .nstead  of  being 
eaten  oft*  by  stock. 

A'GA.  A  title  of  dignity  among  the  Turks  and  Persians, 
given  to  various  officers:  as,  the  aga  of  the  janissaries, 
while  that  corps  subsisted  ;  the  cap! -aga,  or  chief  eunuch 
of  the  seraglio,  Ac.  It  is  also  a  common  epithet  of  respect 
in  addressing  a  distinguished  person. 

AG  A'LM  ATOLl'TE.  ( Gr.  iyciXuM,  image,  aru 
a  j rone.)   The  mineral  which  the  Chinese  carve  into 
images. 

AGA'MA.  (Gr.  iy«fi*i,  I  wonder  at.)  The  name 
of  a  lixard,  employed  by  Curler  to  designate  th. 


uigmzeo 


by  Google 


AGAMOUS. 


section  of  the  Ipuanian  *auria,  or  A  gamut te  ;  which 
secbeo  is  char*rtertord  by  th«  alienee  of  palatal  teeth. 
TV  Agarooid  lizards  include  several  genera,  which  are 
csscrout  in  species,  and  they  are  distributed  over  the 
■  xnoer  part*  of  America,  Africa,  Alia,  and  Australia, 
raey  have  all  the  power  of  inflating  the  body,  and  of  pro* 
ilucs/.  but  in  a  less  degree  than  in  the  chameleon, 
rhaa?e*  of  colour,  whence,  probably,  the  origin  of  the 


A'GAMOl'S.  (Gr.  a,  vitkomt,  and  ya.ua,  nuptials.) 
A  ten -2  substituted  bj  MMM  writers  for  cryptogamic, 
because  luch  plants  have  In  reality  no  organs  ana- 
:  nwii  to  sexes :  it  is,  however,  usually  limited  to  such 
pv-ups  as  confervas,  lichens,  and  fungi,  because  they 
hue  in  reality  nothing  either  analogous  or  similar  to  the 
wim  of  more  perfect  plants;  while,  on  the  contrary, 
fcras  and  mosses,  although  they  have  not  any  real  sexes, 
*>-t«rthric*s  are  considered  by  some  writers  to  possess 
;aru  of  an  analoemis  nature. 

A'GAP.£.  (Gr.  mymrr,.  tort.)  Love  feast*,  in  use 
^aong  the  primitive  Christians.'  After  the  celebration 
■  4  the  eomsnunion.  the  oblations  which  had  been  made  in 
•  :.!  .•  r •.»n*uting  of  tmat  and  bread  which  the  rich 
uxl  brought  from  their  houses,  were  consumed  at  a  corn- 
m-.ia  (e*sx-  There  is  some  dispute  whether  in  the  apos- 
tolic times  this  feast  did  not  take  place  before  the  com- 
ic union,  in  more  exact  accordance  with  the  circumstances 
sneodtog  the  institution  of  the  sacrament.    The  agap 

by  the  Cou 

U*ncca.  A.  D.  361,  and  the  third  of  Carthage, 

IT. 


D. 


or  (easts  in  churches,  were  prohibited  by  the  Council  of 
si'ufc  ta.  A-  O. 

A'GAPHTTE.    See  Ttbqcoi«. 


A'GAKIC.  (Agana,  a  kingdom  ~m  "Sdttrtalta!)  A 
p-vi*  of  fungi  comprehending  many  hundred  species, 
iaioag  which  are,  A.  campestris,  the  common  mushroom, 
*ati  '-*tw  others,  which  arc  delicate  articles  of  food ; 
A.  mosrarius  and  others  that  are  dangerous  poisons ; 
runy  of  the  disgusting  deliquescent  fungi  called  toad- 
i ;  and  numerous  beautiful  little  ephemeral  species, 
pear  to  be  harmless:  A.  olearius  is  remarkable 
phosphorescent.  The*e  plants  uniformly  grow 
:a  decaying  animal  or  vegetable  matter,  among  which 


iae?r  stem,  or  spawn,  as  K  I*  commonly  called,  ramifies. 
After  the  spawn  has  arrived  at  the  proper  age,  it  ceases 
Into  parrels,  and  generates  from  those 
tion,  which  forces  Its  way  into  the 
of  the  agaric.   The  cap  Is  the  part 
for  reproducing  the  species  arc 
oed  within  the  plates  or  gills 
of  the  cap.  and  arc  little  grey 
they  are  collected  In  great 
a  sheet  of  white  paper,  have  the  ap- 
fine  dust.    "  Fairy  rings  "  are 
ems  of 
only 

AGAR  ft?  m1nERALT"'a  very  »ft  mealy  variety  of 

'aGA^TR^CS.  AGA8TRIA,  AGASTRICA.  (Gr.  J. 

'  ;  ttomachUu.)  A  term  which 
lea,  on  the  erroneous 
of  internal  digestive 
(See  PoLYo'asTsucs.)   The  term  Is  still  applied 
of  medusae. 

An  aggregate  of  certain  siliceous  minerals, 
Tness,  and  variety  of  colour  and  mixture, 
,  of  a  good  polish.  Chalcedonyvgenerally 
to  be  the  base  of  agate ;  carnelian,  jasper,  ame- 
and  other  similar  minerals,  often  enter  into  their 


s»s 
A'GA 


a'GATHODX'MON.  (Gr.  sfystftW , good,  and  i*s/tm.) 
1  raid  spirit.    (See  DjmoN.) 

AGA'VE.  (Gr.  iymt*f,  admirable.)  A  genus  of 
'.  .r-.il  in  ih<-  tenij^rate  parts  of  America,  re- 
t^bliac  aloes  in  their  mode  of  growth  and  general 
Appearance,  but  differing  in  having  an  inferior  ovary,  and 
a  their  sensible  properties.  The  best  known  species  is 
Agave  americana,  called  the  American  aloe,  which  has 
bren  naturalised  on  the  coasts  of  the  Mediterranean, 
vbere  it  assists,  with  Cactus  opuntia.  the  palmetto,  and 
earepahns.togiveatropicalairtoEuropeanscenery.  Itis 
aaay  years  preparing  the  materials  for  its  gigantic  pyra- 
Kd  <A  flowers,  and  is  so  exhausted  by  the  effort,  that  it 
VJtrkJv  afterwards  perishes.  A  sweet  sap  flows  from  its 
:.- ward  stem,  and  upon  fermentation  becomes  an  intoxl- 
cstmg  beverage,  yielding  by  distillation  a  powerful  ardent 
•pint.  Hemp  of  considerable  strength  is  manufactured 
frusa  its  leaves.  The  genus  agave  is  the  type  of  one  of 
rv  subdivisions  of  amaryludaceou* 

AGE.  (Ft.  age.)  Means,  generally, a 

r. I  luiif 

Act.  A)  appKed  to  man,  age  may  either  mean  the 
wh  4e  of  his  lite,  or  a  portion  of  it.  It  is  usual  to  divide 
-.V-  whole  period  of  human  Mfe  Into  four  parts  or  ages. 
The  or st.  or  infancy,  extending  to  the  fourteenth  year  ; 
ta*  next,  or  youth,  from  the  fourteenth  to  about  the 
>    manhood,  from  the  twenty-fifth  to  the 
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AGE. 

fiftieth  or  sixtieth  ;  and  the  last,  or  old  age,  filling  up  the 
remainder.  Ovid  Ingeniously  compares  these  four  ages 
to  the  four  different  seasons  of  the  year — (Metainorph. 
xv.  vcr.  200.)  These  divisions  arc,  however,  in  a  great 
degree  arbitrary  ;  and  very  frequently  they  have  been  ex- 
tended to  six,  the  first  being  divided  into  infancy  and 
childhood,  and  the  last  Into  old  age  and  extreme  old  age. 
Sometimes,  also,  the  life  of  man  it  supposed  to  be  divided 
into  seven  ages,  the  leading  characteristics  of  which 
been  most  admirably  depicted  by  Shakespeare:  — 

••  Hit  lrt«  being  »«ren  aget.    At  lint,  the  In  toil, 
Mrvlinc  and  puking  In  the  nurw'i  uitn 
And  then,  th*  whining  uhwllxn  ,  with  lit 
And  thining  m«rning  f»<  e,  crying  Ilk*  mi 
Cn-lllinilj  to  ifhc.il    Ami  then  the  Iotct  ; 
Sighing  tike  furnace,  with  «  woeful  IwUl.vl 
Made  to  hi>  mi.ln-u'  ejel.row  :  then  a  K,U(lcr, 
Kull  of  ttrange  cwtht,  and  Ixardrd  like  the  |».ird, 
.Itaiuu*  In  txjtiuur,  tudden  and  cjulck  in  quarrel, 
Seeking  the  bobble  reputation 

Keen  In  the  cumun'i  mouth    »n<l  then,  live  ju»Uc«; 

In  fair  round  betl»,  with  g<x«l  rapon  Ua'd, 

With  etet  wrerr,  and  l*ard  of  formal  cut, 

KuM  of  wltessw,  ami  modern  iihwihts 

And  mi  he  plsjt  hit  j>art    The  tilth  age  thifit 

Into  the  Uan  and  »hjij>t-T*d  pantaloon  ; 

With  tpectarleson  noM.-,  and  |»>u.  h  on  tide; 

Ill»  Tf/uthful  ho*e  well  ssVd,  a  workl  too  wi<J« 

For  tiU  thrunk  thank  :  and  hit  big  tnanli  voice. 

Turning  again  tov  »rd  childnh  treble,  flpea 

And  whittle*  in  hit  mnd  :  I-ast  scene  of  all. 

That  mitt  thkt  Orange  r'entful  history, 

Is  second  chUdiahnu*,  and  mere  obU>k>n  ; 

£>at»  teeth,  vaiu  cjet,  tana  Uuti-,  uiu  nnj  thing." 

For  a  scientific  discussion  of  this  subject,  tee  Mortality. 

Aob.  In  Law,  h  the  period  at  which  individuals  are' 
qualified  to  undertake  certain  duties  and  offices.  By  the 
common  law  of  England,  a  man  at  fourteen  Is  at  the  age 
of  discretion,  and  may  then  appoint  guardians,  and  marry 
with  their  consent :  at  twenty-one  he  is  of  full  age,  and 
may,  consequently,  exercise  any  civil  privilege  to  which 
he  may  otherwise  be  entitled,  that  is,  he  may  elect  or  be 
elected  to  parliament,  be  appointed  a  judge,  alienate  lands, 
Ac.  But  no  person  can  be  admitted  In  England  to  dea- 
con's orders  till  be  be  twenty-three  years  of  age,  nor  to 
priest's  till  he  be  twenty-four.  At  twelve  years  a  woman 
may  marry,  provided  she  have  the  consent  of  her  parents 
or  guardians  ;  and  at  twenty -one  she  is  her  own  mistress, 
and  may  ditposc  of  herself  and  her  estates. 

Infants  under  seven  years  are  held  by  the  law  of  Eng- 
land to  be  Incapable  of  committing  felony.  If  persons 
above  that  age,  and  under  fourteen,  commit  felony,  they 
are  prima  facie  entitled  to  an  acquittal ;  but  If  it  appear 
to  the  court  and  the  jury  that  the  accused  was  doli capax, 
or  clearly  understood  the  nature  of  the  crime  he  was 
committing,  they  may  proceed  on  the  principle  that  ma-' 
titia  svpplet  artatem,  and  subject  the  offender,  as,  in  point 
of  fact,  has  been  repeatedly  done,  to  the  extretnest  penalty 
of  the  law.  Persons  above  fourteen  are  treated  .in  this 
respect  as  if  they  had  arrived  at  full  age.  —  (Black stone, 
book  lv.  cap.  2.) 

At  Rome,  the  consular  age,  or  the  age  at  whlrh  a  person 
became  capable  of  holding  the  consular  dignity,  was  fixed 
at  forty-three,  though  in  extraordinary  rases  this  rule 
might  be  set  aside.  In  France,  at  this  moment,  a  man  is 
not  allowed  to  exercise  the  elective  franchise  till  he  be 
twenty-five  years  of  age ;  nor  to  be  elected  a  deputy  till  he 
be  thirty.  In  some  of  the  American  states  judges 
obliged  to  retire  when  they  have  attained  to  a 
>,  which  is  sometimes  so  early  as  sixty. 
Acs.  In  Mythology,  age  means  one  or  other  of  the 
four  ages  as  described  by  the  ancient  poets.  The  first  or 
gulden  age,  a*reaa*as,  when  there  w  as  an  eternal  spring, 
and  when  the  earth  spontaneously  poured  forth  her 


..Ul.: 


was  coeval  with  the  reign  of  Saturn  on  earth.  The  next, 
or  silver  age,  argenlea  art  at,  was  marked  by  the  change 
of  seasons,  and  the  division  and  cultivation  of  lands.  Tho 
third,  or  brazen  age,  aenea  arlat,  is  described  as 

ma: 


Sareior  IngrnlU,  et  ad  i 
Net  trelcrou  taraen." 


or  Iron  age,  / 
wickedness 

i.  lin.  89. 


,  ferrea  a- tat,  full  of 
,  which  still 


Ac.) 


And  then  * 
all  sorts  of 

*aX.-  (SSiSS^^7M  diVtingnUhedby 
great  improvements  and  eminence  in  arts  and  sciences, 
usually  bearing  the  name  of  some  powerful  sovereign,  or 
other  prominent  person,  who  flourished  during  that 
period.  Of  these  ages,  the  most  memorable  are  the  ago 
of  Pericles,  the  Augustan  age.  the  age  of  Leo  X.,  the  age 
of  Louis  XIV.,  Ac. 

Aas.  In  Chronology  and  History,  age  is  sometimes  used 
as  synonymous  with  a  century,  and  sometimes  aluo  with 
a  generation.  Writers  differ  in  respect  to  the  period 
included  under  what  Is  called  the  middle  aget ;  but  they 
are  commonly  understood  to  begin  with  the  reign  of 
Constantine,  and  to  extend  to  the  fifteenth  or  the  early 
part  of  the  sixteenth  century.  The  tcra  of  the  Invention 
C  3 
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AGENDA. 

of  printing,  1450— 1455,  might,  we  think,  be  ad 
ously  adopted  at  the  termination  of  the  middle  age*. 

AGE'NDA.  (Lat.  things  to  be  done.)  Small  bookj 
axe  now  published  under  this  title,  in  which  individuals 
may  set  down,  under  their  proper  heads,  the  things  to  be 
daily  attended  to. 

Agenda.  In  Divinity,  articles  of  moral  practice,  in  op. 
position  to  credendn,  articles  of  faith.  Also,  the  ritual  of 
•  church,  and  the  books  containing  it. 

A'GENT.  In  Law,  is  a  person  authorised  to  do  some 
act  or  acts  in  the  name  of  another,  who  is  called  his 
principal.  An  agent  may.  In  general,  be  appointed  by 
bare  words,  or  his  appointment  will  be  inferred  from  cir- 
cumstances ;  but,  lor  soma  purposes  specified  by  the 
statute  of  frauds,  his  appointment  must  be  in  writing. 
The  agent  of  a  corporation  mutt,  in  general,  be  appointed 
by  deed.  If  an  agent  has  engaged  to  perform  certain 
duties  for  a  consideration,  the  performance  may  be  en- 
forced in  law.  But  against  an  unremunerated  agent,  the 
principal  ran  only  recover  damages  for  misconduct  in  the 
performance,  and  cannot  compel  him  to  proceed.  With 
respect  to  the  dealings  of  third  parties  with  an  agent, 
some  general  rules  of  law  are,  that  the  extent  of  an 
agent's  authority  is,  as  l>etween  his  principal  and  third 
parties,  to  be  measured  by  the  extent  of  nis  usual  em- 
ployment ;  that  the  representation  of  an  agent  about  the 
subject-matter  of  a  contract  which  he  is  negotiating  for 
his  principal,  will,  if  made  during  the  course  of  the  nego- 
tiation, bind  the  latter ;  that  payment  to  an  agent,  in  the 
course  of  his  employment,  Is  payment  to  the  principal ; 
that  the  principal  Is,  under  many  circumstances,  respon- 
sible in  civil  actions  for  the  negligence  or  fraud  or  his 
agent,  but  not  criminally  liable  for  his  acts,  unless  done 
under  an  express  command. 

Am  m  In  Diplomacy,  a  general  name,  comprising 
several  ranks: — as,  I.  Ambassadors.  2.  Envoys  extra- 
ordinary and  ministers  plenipotentiary.  3.  Ministers  re- 
sident. 4.  Charges  d'affaires.  5.  Secretaries  of  legation, 
Ac.  In  common  language,  however,  the  highest  officer 
employed  by  one  power  at  the  court  of  another,  is  usually 
termed  the  agent  of  that  power  at  the  court  In  question. 
(See  Dirtosiscv.) 

A'GGREGATE  ANIMALS.  This  term  Is  applied  to 
those  animal*  which  are  collected  together  in  a  common 
enveloping  organised  substance  containing  numerous 
compartments,  from  each  of  which  a  distinct  occupant 
sends  forth  a  circle  of  organs  to  collect  food,  which,  after 
assimilation,  i-  carried  by  ■  mUMMIfi  MM  BOOtBMIOtll 
system  of  vessels  for  the  support  and  enlargement  of  the 
common  dwelling.  Examples  of  animals  so  associated 
or  aggregated  occur  in  the  class  polypi,  where  they  form 
most  of  the  orders  ;  also  In  the  class  acalephst,  forming 
the  polytoma ;  and  In  the  acephalous  roollusco,  forming 
the  genera  hotryllus,  prrotoma,  and  polycllnum. 

AG  1'  1.1  A.  (Lat.  ajrilis,  swift.)  A  family  of  rodents  in 
the  system  of  llliger,  including  the  squirrels  and  dormice. 

A'GIO.  A  mercantile  terra,  denoting  the  percentage 
difference  existing  between  the  values  of  the  current  and 
standard  moneys  of  any  place.  Also,  the  rate  of  premium 
which  is  given,  when  a  person  having  a  claim  which  can 
only  be  legally  demanded  in  one  metal,  chooses  to  be  paid 
In  another.  Thus,  in  countries  where  silver  is  the  onlj 
legal  standard,  a  lor ge  payment  in  silver  is  so  incom 
that  the  receiver  will  often  pay  a  small 
convenience  of  receiving  gold :  this 


A'GIOTAGE.  A  term  employed  to  designate  the  sort 
by  which  speculators  In  the  public  funds 
(.I*  rumour.,  or  other**,  to 


dy,  applied  to  the  machinations  of 
by  similar  artifices,  to  raise  or  depress  the 


svour, 
of  commodities 
AGISTMENT.  In  Law.'  Fromtheold 
,  which  signifies  a 


.  In  legal  phrase,  levant  an 
A  contract  by  which  A.'s  cattle  are  taken  Into 
B.'s  ground,  to  remain  there  at  a  stipulated  sum,  paid 
periodically.  Agistment  is  also  used  for  the  profits  of 
such  feeding.  The  "  Tithe  of  Agistment,"  or  of  cattle 
and  other  produce  of  grass  lands,  demanded  by  the  Irish 
clergy,  was  resisted,  in  1730,  by  the  landlords,  and  in 
effect  abolished  by  a  resolution  of  the  Irish  house  of 
commons  (I7S5).  By  the  act  of  union,  this  resolution  was 
passed  into  law  ;  and  thus  the  tithes  of  Ireland  have,  in 
effect,  been  thrown  on  the  poorest  part  of  the  agricultural 
population,  fhc  owners  and  cultivators  of  arable  land. 
(See  Ed.  Rev.,  vol.  xxxiv. :  Wakefield's  Ireland,  vol.  ii.) 

A'GS'ATK.  ( I j»t.  agnatus.)  In  Roman  Law,  agnates 
are  those  who  descend  through  males  from  a  common 
ancestor ;  in  opposition  to  cognates,  i.  e.  all  the  de- 
cern dan  Is  of  a  common  ancestor,  whether  through  males 
or  females.  Thus,  In  France,  the  hereditary  crown  passes 
by  right  of  annation,  U  males  being  excluded. 

AGNO'MEN.    Besides  the  prvnomen,  nam  en,  and 
cognomen,  the  Romans  sometimes  had  a  fourth  name 
(a^uomen),  which  was  derived  from  some  illustrious 
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AGRICULTURE. 

action  or  remarkable  event.   Thus,  two  Sciplos  havd 
name  Afrlcanus  given  them,  on  account  of  their  1 
tories  over  the  Carthaginians  in  Africa.    The  younger 
these  celebrated  generals  had  a  second 
Era  iionus,  because   he  was  the 
.Erailiu*.  and  adopted  into  the  family  of  the  Scipio*. 

A'GNON.  A  name  applied  by  Fabricius  to  a  genua  of 
dragon-flies,  having  the  wings  erect  when  at  rest,  the 
eyes  distinct,  and  the  outer  divisions  of  the  lip  bifid. 

AGNO*STUS.  (Gr.  dytmrrt,  unknown.)  A  name 
devised  to  express  the  obscure  nature  of  a  genus  of 
trilobitet  (fossil  crustaceans),  to  which  It  Is  attached  ;  the 
genus  is  characterised  by  the  semicircular  or  re ni form 
shape  of  the  body,  which  in  all  other  trilobitca  is  ovatn 
or  elliptical. 

A'GriUS  DEI.  (Lat.  Lamb  of  God.)  1.  A  prayer  of 
the  Roman  Catholic  church,  which  begins  with  the  words, 
"Agnus  Deiquitollis  peccata  mundi."  2.An  Image  of  wax. 
impressed  with  the  figure  of  the  Lamb,  consecrated  by  the 
pope,  and  distributed  to  the  faithful. 

AGCMPHIANS,  AGOMVHIA.  (Or.  m,  without,  and 
>  s  /  -.a  .  a  tooth.)  A  term  applied  by  Ebrenberg  to  those 
rotifers  of  which  the  jaws  are  deprived  of  teeth. 

A'GON  Y.  ( Gr.  iymf,  contest.)  In  Divinity,  the  suf- 
fering of  our  Saviour  in  the  garden  on  I ' 
his  crucifixion.   Luke,  xxii .  24. 

A'GOKA .  The  market  place  of  a  Greek  town,  which 
was  generally  used  also  as  the  place  where  the  assem- 
blies of  the  people  met.  It  answers  to  the  Latin  term 
forum.  From  the  verb  myuftn,  to  collect,  or  assemble. 
From  agora  is  derived 

AGORA' NOMUS.  The  title  of  an  Athenian  magi- 
strate, forming  one  of  a  body  of  ten,  or,  as  some  say, 
fifteen,  persons  whose  ^duty  it  was  to  superintend  the 

articles. 

AGOUTI.  The  Indian  name  of  some  South  American 
herbivorous  rodent  quadrupeds,  now  included  In  the  genus 

Dasvprocta. 

AGRA'RIAN  LAWS.  (Lat.  ager,  field.)  Under 
this  term  are  comprehended  the  enactments  which  were 
carried  or  attempted  to  be  carried  at  Rome  by  the  plebeians 
•uid  their  partisans, in  opposition  to  the  patricians,  touching 
the  distribution  made  of  the  public  lands  accruing  to  the 
state  by  conquest.  These  were  leased  out  to  the  patricians 
by  the  state  at  a  moderate  or  nominal  rent,  while  the 
plebeians  gained  nothing  by  them.  The  object  of  the 
agrarian  laws,  which  did  not  Interfere  with  private 
freehold  property,  was  to  obtain  for  the  plebeians  a  share 
in  these  lands,  to  restrict  the  quantity  occupied  .by  Indivi- 
duals, and  to  cause  a  real  rent  to  be  paid  from  them  for 
the  support  of  the  army.  The  most  celebrated  movers 
of  these  laws  were,  Sp.  Cassius,  Licinlus,  and  the  two 
Gracchi,  whose  reputation  has  suffered  with  posterity, 
from  being  intrusted  to  the  hands  of  writers  who 
favoured  the  party  whose  unjust  encroachments  were 
sought  to  be  moderated  by  these  laws.  For  a  more  Im- 
partial investigation  of  them  than  can  be  found  in  ancient 
writers,  (for  Cicero,  from  his  aristocratic  partisanship, 
has  much  misrepresented  the>bjccts  of  these  reformer*, 
and  the  character  of  the  laws  they  sought  to  introduce. ) 
see  Nlebuhrs  Roman  History.  In  consequence  of  the  mis- 
representations here  alluded  to,  an  "  Agrarian  law  "  n 
generally  servos  to  denote  a  law  for  the  spoliation  of 
dividual*,  by  reducing  landed  property  In  private 
a  fixed  amount.  The  law  of  partibtlltv  of  real  e 
it  obtained  in  the  Roman  Jurisprudence, 
in  countries  where  it  cannot  be  control 
mentary  disposition,  has,  in  son 
an  Agrarian  law,  although  free  from  Its  I 

AG  REE' MR  NT.  (Fi 
the  fine  arts,  a  certain 
the  parts,  in  style 
to  belong  to  eac" 

Agreement.  In  Law,  that  which  is  consented  to  by 
two  or  more  parties.  Agreements  are  divided  into  exe- 
cuted and  executory.  By  the  statute  of  frauds,  29  Car.  S. 
c.  3.  no  action  can  be  brought  to  charge  a  defendant  on 
any  agreement  upon  consideration  of  marriage,  or  on 
any  contract  or  sale  of  lands,  &c,  or  any  Interest 
therein,  or  any  agreement  not  to  be  performed  within 
one  year,  unless  such  agreement  or  some  memorandum 
or  note  of  it  be  in  writing,  signed  by  the  party  to  be 
charged  therewith,  or  some  other  person  by  him  there- 
unto lawfully  authorised. 

The  remedy  which  law  affords  for  the  breach  of  an 
agreement  Is  only  by  way  of  damages.  But  equity  will 
In  general  compel  the  specific  performance  of  any  con- 
tract or  agreement  for  the  non-performance  or  breach  of 
which  a  court  of  law  could  have  awarded  damages.  The 
principal  exception  to  this  rule  Is,  where  the 
is  of  such  a  natu'c  that  its  breach  < 
to  be  compensate  d  by  damages. 

A'GRKfULTURE.  (Lat.  ager,  afield,  and  colo,  / 
til!. )  This  art  may  be  defined  as  that  of  cultivating  land 
in  fields,  or  in  large  quantities;  as  opposed  to  horticul- 
ture, which  Is  the  art  of  cultivating  land  in  gardens,  or  to 
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roduxtt  of  the  toil  were  merely  con- 
rre  found  ;  but  now  man  sought  to 


:  or,  agriculture  may  be  defined  as  the 
■  land  with  the  plough  ;  and  horticulture 
of  cultivating  it  with  the  spado.  The  restricted 
zic^mng  of  the  word  agriculture,  therefore,  it  (imply  the 
art  of  cultivating  fir  Ida  ;  but  itf  more  extensive  and 
-  -ml  meaning  includes  the  whole  business  of  the 
Urner.  which  comprehends,  in  addition  to  raising  corn, 
and  other  crop*,  the  management  of  lire  stock.  As  a 
g"?K»raJ  term,  the  word  agriculture  is  also  frequently 
eniudered  as  including  every  description  of  territorial 
improvement ;  thus  it  is  made  to  comprehend  embanking, 
r<»*i -making,  draining,  planting,  and  sometimes  even 
bortjculture..  In  this  sense  the  word  agriculture  is  used 
^-i  the  French  writers  on  the  tubject. 

Wc  ihall  here  consider  the  terra  agriculture  in  It* 
general  acceptation  ha  Britain,  and  in  other  countries 
•  here  the  English  language  prevails,  as  only  including 
th--  culture  of  field  crops,  and  the  rearing  and  managing 
rf  domestic  animals,  on  a  large  scale ;  and  we  shall  give 

practice. 

Tar  srrgm  qf  Arricutture  must  doubtless  hare  been 
c-j«i«1  with  that  of  fixed  property.  In  the  primeval 
tiatc  of  society,  the  sole  riches  of  the  husbandman  con- 
«i*t.?d  of  flocks  and  herds,  which  were  kept  in  a  state  of 
aoTrment  from  one  point  to  another,  in  search  of  pas- 
turage and  water  ;  but  as  population  increased,  mankind 
aJsjpted  a  fixed  abode  :  this  could  only  he  done  by  bestow- 
ns  <jo  the  site  a  certain  degree  of  labour  and  care,  which 
b'ri'ne,  as  it  were,  the  price  paid  for  constituting  it 
Pirate  property.  At  this  point  m  the  progress  of  civilis- 
tf'Ajn  agriculture  may  be  said  to  hare  commenced.  Pre 
Tk*alr,  the  natural  prod 
KiDf-i  vbc-re  they  we 
increase  them  by  culture. 

History  <rf  Agriculture. — The  culture  of  the  land  will  be 
found  to  hare  depended,  in  every  country,  principally  on 
-  its  climate,  and  Its  civilisation ;  though  partly,  alto,  on  its 
government  and  population.  In  the  wanner  climates,  where 
nature  produces  fruits  in  the  greatest  abundance  for  the 
food  both  of  men  and  animals,  and  where  very  little  care 
it  required  to  procure  shelter  or  clothing,  agriculture  has 
■ad*  little  progress;  because  it  Is  comparatively  unne- 
r*  r-ary  f.  ,r  the  pr<  ►sperlty  of  the  inhabitant*.  In  i  lnn.it.  I .  ■( 
a  directly  opposite  character,  agriculture  lias  made  equally 
>bjjbt  progress,  from  the  natural  obstacles  opposed  to 
h.    In  such  countries,  for  example,  as  Greenland  and 
Kassscbatka,  only  one  or  two  kind*  of  corn  crops  can 
be  cultivated,  and  perennial  grant*-*  ran  scarcely  exist ;  be- 
cause the  ground  is  covered  with  snow  for  eight  months 
is  the  year:  and  in  these  countries  agriculture  is  but 
bttle  practised,  as  the  chief  resources  of  the  inhabitants 
for  food  are  found  In  the  sea  and  the  forest.    In  inter- 
climates,  such  as  those  of  the  south  of  Britain, 
of  France,  and  the  north  of  Italy,  the  soil  may 
be  laboured  by  man  throughout  the  whole  year;  and 
there  is  scarcely  any  limit  to  the  kind  of  crops  that 
au.T  be  raised  on  it.    In  such  climates,  agriculture  Is 
calculated  to  attain  the  highest  degree  of  perfection ; 
aid  com  paring  the  different  parts  of  the  tones  of  this 
description  of  climate  in  both  hemispheres,  perhapt  it 
may  be  asserted,  that  the  best  agriculture  In  the  world 
»  to  be  found  in  Britain  and  In  the  north  of  Italy;  vix. 

and  Norfolk,  in  the  vale  of  A  mo, 
.    The  kind  of  agriculture 
uso  of  course  adapted  to 
of  climate.    Thus,  towards  the  north,  the 
£-eat  art  of  ^the  *lM**t«r  would  consist  In  supplying 

he  weather.   Towards  the  south,  on  the 
:  ~r  banJ.  the  art  of  the  cultivator  would  be  chiefly 
moderating  extreme  heat,  and  supplying 
It  thus  appears  that  the  agriculture  of  any 
c  'oatry  necessarily  depends  on  its  Latitude  ; 
1  vh  and  low  latitudes,  where  there  are  grcal 

t*»perature  and  climate  to  contend  with,  agricul- 
ture must  be  of  a  more  difficult  and  hazardous  descrip- 
tion than  m  intermediate  or  temperate  climates  :  such  as 
that  of  Syria,  where  the  art  is  supposed  to  have  origin- 
ated, or  In  Europe,  where  it  may  be  considered  as  having 
attained  its  highest  degree  of  perfection. 

In  tracing  the  progress  of  this  art  In  civilised  countries, 
we  have  only  to  follow  the  chronology  of  general  history. 
As  the  Greeks  and  Romans  appear  to  have  arrived  at  as 
grrat  a  degree  of  perfection  in  legislation  as  the  moderns, 
so  they  appear  to  have  attained  nearly  equal  excellence 
ia  the  practice  of  agriculture.   Till  within  the  present 
century,  very  little  difference  existed  between  the  most 
approved  agriculture  of  climates  analogous  to  that  of 
Uily,  and  the  agriculture  of  the  Roman*  as  descril»ed  by 
Ci!.-i.  Columella,  and  other  ancient  writers.    The  chief 
»i>;w-rk»rity  of  the  moderns  consists  in  their  machinery, 
in  their  knowledge  of  the  science  of  the  art ;  the  la>t 
h-  Tkg  of  very  recent  date,  and  by  no  meant  general  among 
iT-irtitioners.  By  science,  improved  breeds,  both  of  plants 
■r.i  animals,  hare  been  originated;  and  by 
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machinery,  a  more  perfect  tillage  has  been  produced,  and 
also  a  more  complete  separation  of  the  produce  from  the 
soil,  from  the  refuse  of  the  plants  which  bore  it,  and  from 
all  impurities. 

The  history  of  agriculture  In  Britain  begins  with  that 
of  the  Roman  conquest.  Julius  Cesar  found  the  in- 
habitants in  a  state  of  semi- barbarism;  but  Agrlrola  left 
them  In  possession  of  all  the  arts  of  civilisation  then 
known.  Agriculture  declined  with  the  invasion  of  the 
Saxons ;  but  was  preserved  through  the  dark  ages  alter 
the  establishment  of  Christianity,  by  the  intelligence  of 
the  religious  establishments,  who  gradually  became 
possessed  of  the  greater  part  of  the  landed  property  of 
the  country.  Agriculture  revived  in  the  reign  of  Henry 
VIII.,  and  in  (hat  of  Kliiabeth,  during  the  long  period 
of  peace  which  then  prevailed,  and  the  consequent  security 
of  property  ;  and  it  afterwards  declined  during  the  civil 
wars  :  it  again  revived  during  the  reigns  of  William  and 
Mary.  Queen  Anne,  and  George  I.,  In  consequence  of  the 
introduction  of  the  Flemish  husbandry,  which  included 
the  culture  of  turnips  and  clover.  A  still  greater  sti- 
mulus to  the  art  was  given  during  the  reign  of  George  1 1 1. 
by  the  introduction  of  ploughs  drawn  by  two  horses, 
instead  of  four  or  six  ;  of  the  drill  system,  and  its  appli- 
cation to  the  culture  of  turnips  and  potatoes  ;  and  by  the 
improvement  made  in  the  breeding  and  rearing  of  live 
stock  by  Bakewell  and  fuller.  Early  in  the  present 
century,  the  threshing  machine  was  an  important  addition 
to  agricultural  machinery;  the  reaping  machine,  the  fre- 
quent drain  system,  and  the  subsoil  plough,  are  improve- 
ments just  coming  into  use ;  and  the  next  grand  attempt 
will  probably  be  the  general  application  of  steam,  instead 
of  horses  or  cattle,  in  tillage  and  other  field  operations. 

The  literature  of  agriculture  commences  with  the 
works  of  the  Romans,  of  which  Columella's  work,  "  lie 
Re  rutlica,"  may  be  considered  the  most  comprehensive. 
In  the  dawn  of  modern  agriculture,  the  principal  writers 
were,  Crescentlus  in  Jtaly,  llerrera  in  Spain.  Olivier  do 
Serves  in  France,  Hereshbachius  in  Germany,  and 
Fitxherbert  In  England.  At  the  beginning  of  tlie  pre- 
sent century  the  most  comprehensive  author  on  agrlcul- 
ture  In  Italy,  was  Flllppo  Re ;  in  France,  Testier ;  in 
Germany,  Thayer ;  and  In  England,  Marthall.  The  best 
work  from  which  a  general  idea  may  be  obtained  of  the 
agriculture  of  France  and  corretponding  climates,  is 
"Maium  Rustique  du  riz*  titcle  ;  ou,  Encycluittdie «f  Agri- 
culture prattqu,."  complete  in  one  thick  volume,  hvo. ; 
and  the  corresponding  work  In  Britain  is  Ixiudon  s  "  En- 
cyclopedia qf  Agriculture." 

The  principle*  </  Agriculture  are  derived  from  a  know- 
ledge of  the  nature  of  plants  and  of  animals,  of  soils  and 
manures ;  and  of  the  climate,  the  teasons.  and  the 
weather.  Plants  are  organised  lieings,  which  take  up 
their  food,  by  means  of  roots,  from  the  Interior  of  the 
soil ;  animals  are  organised  beings  which  select  their  food 
from  vegetables  growing  on  the  surface  of  the  soil,  or 
from  other  animals,  and  this  food  is  prepared  before  being 
absorbed  Into  the  system,  by  means  of  a  stomach.  The 
climate  of  a  country  determines  both  the  plant*  and  the 
animals  which  can  be  produced  In  It ;  and  the  seasons 
and  the  weather,  the  time  when  the  plants  and  animals 
of  the  given  climate  are  In  particular  states  of  vigour  or 
torpidity  ;  and  when  certain  operations  of  culture  can  be 
performed  on  them,  or  on  the  soil. 

The  nature  of  these  elementary  materials  being  under, 
stood,  even  though  imperfectly,  certain  improvements  can 
be  effected  in  them  bv  art,  which  are  great Ir  conducive  to 
the  increase  of  agricultural  produce.  The  kinds  of 
plants  and  animal*  suitable  to  any  given  climate.  Mil,  or 
season,  are  determined  by  the  laws  of  nature  ;  but  from 
among  these  kinds  it  Is  In  the  power  of  man  to  make  a 
selection  ;  and  with  the  plants  and  animals  so  selected  to 
originate  others,  adapted  to  hit  purr>o»cs  in  a  superior 
degree.  Hence  the  importance  of  selecting  certain  breeds 
of  animals  rather  than  others  ;  and  of  making  choice,  not 
merely  of  one  kind  of  bread-corn  rather  than  another,  but 
of  particular  varieties  of  that  corn.  Thus,  in  the  case  of 
wheat,  there  are  some  kinds  the  grains  of  which,  under 
no  circumstances,  weigh  more  than  from  50  to  :>6  pounds 
a  bushel;  while  there  are  others  which  ne\er  weigh 
less  than  fiO  pounds  a  bushel.  The  nourishment  of 
plants  has  been  found  to  depend  chiefly  on  organised 
matters  contained  In  the  soil,  and  produced  chleflv  by  the 
decay  of  other  plants.  This  it  a  law  of  nature,  which,  fol- 
lowed up  by  man,  has  ltd  to  the  use  of  manures  ;  as  the 
fact,  every  where  ob»erved,  that  no  plant  ran  live  without 
water,  has  ltd  to  irrigation  ;  and,  as  the  observation  that 
the  excess  of  water  is  injurious,  has  led  to  surface  and 
under  draining.  The  Influence  of  temperature  and  shelter 
over  the  growth  of  plants,  and  the  thriving  of  animals,  is 
every'  where  ob«ervable  In  wild  nature;  and  though  the 
temperature  of  a  climate  cannot  be  changed,  yet  that 
of  most  h>ralitie$  may  l>e  improved  by  shelter  from  cold 
winds,  and  by  diminishing  the  evaporation  from  the  sur- 
face, by  means  ot-  surface  and  under  draining,  to  draw 
off  the  superfluous  water.  The  most  Important  prin- 
ciples in  the  theory  of  agriculture  are  those  which  rclato 
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live  of  water,  by  dimlnii hlng  or  increasing  the  site  of 
the  particles  of  which  it  is  comjKised  :  for  example,  by  the 
addition  of  clay  in  some  cases,  and  sand  in  others  ;  and  by 
improving  the  earthy  composition  of  the  soil  by  the  ad- 
dition of  such  earths  as  may  be  in  too  small  quantities,  or 
wanting  altogether.  It  has  been  found,  from  experience, 
that  those  soils  which  are  composed  of  several  primitive 
earths  are  naturally  more  productive  than  such  at  consist 
of  only  one  earth,  all  other  circumstances  being  the  same  ; 
and  it  has  also  been  found  that  no  soil  will  maintain  its 
fertility  for  any  length  of  time  that  does  not  contain  a 
certain  portion  of  calcareous  earth  in  Its  composition. 
Hence  one  of  the  most  common  means  of  improving  all 
•oils  not  calcareous  is,  by  the  addition  of  lime  ;  and  of  all 
other  soils,  by  mixing  them  with  such  a*  are  of  an  oppo- 
site description. 

All  soils  whatever  are  rendered  more  productive  by 
the  addition  of  organised  matter,  or  what  are  called  ma- 
nures. Manures  may  cither  be  composed  of  animal  or  of 
vegetable  matter  ;  and  these  may  either  be  applied  sepa- 
rately or  together,  and  in  a  fresh  state,  or  in  s  state  of 
decay.  It  has  been  found  from  experience,  and  explained 
by  chemical  experiments,  that  every  description  of  manure 
U  rendered  more  effective  by  being  made  t<>  undergo  pu- 
trefactive fermentation  before  it  is  applied;  and  thit 
process  Is  carried  on  with  solid  manure  in  heaps  or  dung- 
hills, and  with  liquid  manure  in  tanks  or  wells.  In  the 
application  of  manure  to  soils,  the  great  object  of  the  cul- 
tivator Is  to  apply  enough  for  the  ensuing  crop,  and  as 
little  more  as  possible  ;  because  all  that  is  applied  and 
not  immediately  used,  is  liable,  to  a  certain  extent,  to 
have  its  particles  carried  off  by  evaporation  into  the  atmo- 
sphere, or  by  rains  into  rivers  or  the  sea.  But,  even  If 
this  were  not  the  case,  to  apply  manure  to  a  soil  where  it 
would  not  be  immediately  turned  into  a  crop,  would  be 
an  expenditure  of  capital  without  interest. 

The  operation  of  freeing  a  soil  from  superfluous  water 
Is  of  equal  or  perhaps  more  importance  than  supplying  it 
with  manure  ;  because,  though  without  manure  plants 
will  not  grow  with  great  luxuriance  and  vigour,  yet  with 
too  much  water  they  will  not  grow  at  all,  or  will  become 
sickly.  The  excess  of  water  may  proceed  from  three 
causes :  an  extremely  moist  climate,  the  only  alleviation 
to  which  Is  arranging  the  surface  with  frequent  furrows, 
and  short  slopes  between  them,  so  as  to  carry  off  the  rain 
as  soon  at  it  falls  ;  a  soil  very  retentive  of  moisture,  to  as 
to  hold  It  like  a  sponge,  in  which  frequent  under  drains, 
as  near  together  as  the  surface  furrows,  are  required  ; 
and,  lastly,  a  soli  lying  over  a  subsoil  which  abounds  in 
springs,  or,  in  other  words,  which  has  the  substrata 
charged  with  water,  which  Is  continually  ooiing  out 
through  the  surface  toil.  The  remedy  for  this  but  evil  is 
by  under  drains  of  considerable  depth,  to  directed  as  to 
collect  the  water  from  the  substrata,  and  carry  it  off 
before  allowing  it  to  reach  the  surface  toll. 

A  toll,  after  being  drained  and  rendered  of  a  proper 
texture  and  composition  by  the  admixture  of  such  earthy 
Ingredient*  as  may  Ik*  wanting,  requires,  to  render  it  fit 
for  being  penetrated  by  the  roots  of  plants,  to  be  fre- 
quently stirred  and  comminuted.  This  is  done  by  the 
mechanical  operations  of  ploughing,  harrowing,  Ac. : 
which,  aided  by  the  alternate  action  of  droughts  and 
rains,  frosts  and  thaws,  and  summer  and  winter,  have  the 
cff<rt  of  pulverising  the  toll.  To  maintain  a  toll  In  a 
fertile  state,  it  is  not  only 
manure  In  proportion  to 
from  it,  but  to  vary  the 
produce.  It  has  been  found 
of  plants  belonging  to  the 
rood  so  well  after  each 

family  are  made  to  Intervene.  I  nut,  trie  several  grasses 
alternate  better  with  root  or  herbage  crop*  than  with  one 
another  ;  or,  oneof  tho,e  grasse*  of  which  the  seed  i*  ri- 
pened will  alternate  b 

age  only  constitutes  the  crop,  than  with  one  of  the 
kind  as  Itself.    Something  analogous  to 

to  the  pasturage  of 
advantageous  to  put  cattle  in  a 
i  crazed  hv  horses,  rather  than  to  nut 
,  and  cattle  after  cattle. 
Thus,  the  principles  of  agriculture  may  be  comprised 
under  the  selection  of  breeds  of  plants  and  animals  ;  the 
improvement  of  the  soil  and  subsoil ;  the  culture  or 
movement  of  the  soil ;  the  Improvement  of  the  local 
climate  by  shelter  and  drying ;  and  the  succession  of 
crops.  All  these  principles  have  been  derived  from  expe- 
rience ;  and  they  are  only  in  part  accounted  for  by  che- 
mistry or  natural  philosophy.  They  are  not,  however,  on 
that  account,  the  l»'*»  true  and  ii«cfwl.  It  is  singular 
•Jiat  they  should  ail  have  been  known  to  the  liotiuuis, 
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ry  to  supply  It  with 
which  have  been  carried 
which  It  Is  made  to 
experience  that  crops 
natural  family  do  not  tuc- 
,  as  when  cropt  of  a  different 
Thut,  the  several 


as  fully  so  as  they  are  to 


leral  culture  amfV 
me  cnuice  oi  a  larin  in  any  git  en  count,  j, 
greatest  importance  Is  the  nature  of  the  soil ; 
though  thlt  may  be  improved  by  art  and  expense  to 
a  degree  as  almost  to  render  a  bad  soli  equal  to  a 


one,  yet  In  practice  thlt  would  be  to 


means  to  answer  the  purpose  of  the  farmer.  It  may  be 
thought  that  the  vicinity  of  good  roads,  of  a  canal,  a  river, 
or  a  market-town,  are  objects  of  more  Importance  than  the 
nature  of  the  soil ;  but  this  Is  not  the  case,  because, 
supposing  the  roads  to  be  bad,  and  the  market  at  a  dis- 
tance. It  is  only  necessary  to  change  the  system  of  culti- 
vation and  management,  and  to  turn  the  produce  of  the 
farm  into  tome  description  of  live  stock  which  may  be 
driven  to  any  distance,  even  over  a  country  without  roads. 
If  It  be  alleged  that  the  nature  of  the  climate  Is  of  paramount 
Importance  to  the  soil  in  the  choice  of  a  farm. we  allow  that 
In  an  extended  sense  It  is  ;  for  example,  if  a  cultivator 
had  the  choice  of  any  part  of  Europe,  there  are  doubtless 
many  districts  where  the  climate  it  far  more  favourable 
for  all  the  operation  t  and  products  of  agriculture  than 
othcrt ,  and  even  If  he  had  the  choice  of  every  part  of 
Britain,  he  might  find  tome  localities  much  more  favour- 
able than  others.  In  general,  however,  the  actual  choice 
of  any  cultivator  lies  within  a  given  locality,  where  the 
climate,  in  a  practical  point  of  view,  It  every  where  the 
same.  Next  to  soil  and  climate  in  the  choice  of  a  farm,  the 
state  of  the  buildings  and  fences  on  it,  the  state  of  the 
roads,  and  the  distance  from  a  market-town,  a  canal,  or 
a  sea-port,  arc  of  importance.  Without  buildings  of  a 
sufficient  extent,  properly  situated,  and  of  the  proper 
kinds,  the  business  of  a  farm  cannot  be  carried  on  ;  and 
though  some  farms,  and  tome  kinds  of  farming,  may  be 
conducted  without  fences,  yet.  In  general,  fence*  are  as 
necessary  as  roads.  The  last  circumstance  which  we 
tball  meution  in  thlt  cursory  glance  it,  the  nature  of  the 
tenure  by  which  the  farm  is  to  be  held,  and  the  covenants 
and  conditions  of  the  lease.  So  cultivator,  who  calcu- 
lates on  the  employment  of  a  considerable  capital,  will 
risk  it  on  the  lands  of  another  without  some  security  for 
having  It  returned  ;  and  this  security  Is  a  lease  for  a  fixed 
number  of  years.  On  the  other  hand,  no  proprietor  of 
lands  will  delegate  the  possession  of  them  to  another  for 
a  fixed  number  of  years,  without  a  valuable  consider- 
ation ;  and  this  he  reserves  to  himself  in  the  lease,  under 
the  denomination  of  rent.  As  lands  In  a  state  of  culti- 
vation, and  buildings  and  fences  in  a  state  of  repair,  are 
liable  to  be  injured  and  deteriorated  in  value  by  bad  i 
agement  or  neglect,  the  proprietor  guards  i 
accidents  by  certain  conditions  in  the  lease. 

The  kind  of  culttirc  and  mitnafcntenl  adopted  in  any 
farm  depends  jointly  on  the  toil  and  climate  ;  and  on  the 
kind  of  produce  most  In  demand,  or  reckoned  most  pro- 
fitable. In  the  mountainous  districts  of  Great  Britain, 
where  the  climate  Is  cold,  almost  the  only  kind  of  farm- 
ing practised  is  that  of  breeding  and  rearing  different 
kinds  of  live  stock  ;  tuch  as  sheep  or  cattle,  which  are 
sold  for  being  fattened  in  more  favourable  districts  ;  or 
horses,  in  order  to  supply  the  demand  for  these 
for  the  purposes  of  draught,  or  the  saddle.  The  i 
tainous  districts  of  Scotland  and  Wales  are  chieflr  devoted 
to  the  breeding  and  rearing  of  sheep  and  black  cattle ; 
which  are  sold  to  the  farmers  of  the  low  country  in  both 
kingdoms,  in  order  to  be  fattened  for  the  shambles.  The 
hilly  districts  of  Yorkshire  and  Lancashire  are  chiefly 
employed  In  the  breeding  and  rearing  of  horses.  In  the 
low  country  of  the  east  coast  of  Great  Britain,  the  climate 
being  dry,  is  favourable  for  the  culture  of  corn  ;  whllo  on 
the  west  coast,  and  In  Ireland  generally,  the  climate 
being  moist.  Is  more  favourable  for  pasture.  The  farm 
products  most  universally  in  demand  arc.  corn  and  but- 
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crops,  tuch  as 
clover,  Ac. ;  while  corn  may  be  p 
abundantly  in  ttrong  loamy  soils,  within  reach  of  exten- 
sive sources  of  manure.  The  most  profitable  description 
of  crop  will  frequently  be  found  to  be  different  from  that 
which  Is  most  generally  In  demand  :  for  example,  In  the 
neighbourhood  of  a  large  town,  the  culture  of  cnltnary 
vegetables,  on  a  large  scale,  In  what  are  called  farm- 
gardens,  Is  generally  far  more  profitable  than  the  raising 
of  corn  or  butcher's  moat.  Kven  the  raising  of  food  for 
cattle.  In  tuch  situations,  is  found  to  yield  more  profit 
than  common  farming.  There  are  also  particular  crops 
which  may  be  occasionally  cultivated  which  yield  extra, 
ordinary  profits  ;  such  as  plants  used  in  dying,  or  In  some 
manufacture  not  common  ;  plants  cf  tome  new  and  Im- 
proved variety  of  the  kinds  in  general  cultivation  for  their 
seed,  \  c. 

A  farm  being  fixed  on,  all  prcUminary  matters  settled. 
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and  the  farmer  In  possession,  his  first  business  will  be  to  fix 

on  the  general  system  of  cultiv  ation  that  he  means  to  adopt. 
In  this,  as  already  observed,  be  will  be  guided  by  what  the 
(arm  is  capable  of  producing,  and  what  be  can  dispose  of. 
One  of  the  first  points  that  he  will  determine  after  this, 
will  be  the  quantity  of  land  that  he  can  have  under  each 
particular  kind  of  crop  that  he  Intends  to  grow  ;  and  next, 
the  order  in  «  hich  these  crops  are  to  succeed  one  another. 
No  point.  Indeed,  in  the  whole  system  of  farm  manage- 
ment, is  of  more  Importance  than  the  succession,  or,  as 
it  is  usually  called,  the  rotation,  of  crops.  The  principle 
on  which  the  succession  of  crop*  is  founded  has  l>een 
already  hinted  at ;  and  in  here  treating  it  practically,  it 
may  be  sufficient  to  state,  that  all  agricultural  crops 
whatever  may  be  reduced  to  three  kinds  —  exhausting 
crops,  restoring  crops,  and  cleaning  crops  ;  and  that  the 
perfection  of  a  rotation  consists  in  always  baring  on  ex- 
hausting crop  followed  by  a  restoring  or  a  cleaning  crop  ; 
or,  what  is  best,  by  both  combined.  All  crops  which  are 
allowed  to  ripen  their  seeds,  or  which  arc  carried  wholly 
off  the  ground,  are  considered  exhausting,  though  in  dif- 
ferent degree*.  Thus,  the  most  exhausting  crops  in 
general  cultivation  arc  those  of  corn  ;  but  clover,  tores,  or 
even  hay  cut  green,  are  also  exhausting,  though  in  a 
much  less  degree.  Restoring  crops  are  those  where  the 
produce  is  suffered  to  decay  on  the  ground,  or  is  con- 
sumed on  it ;  as  in  the  case  of  pasture,  crops  of  tares, 
turnips.  Ac.  Cleaning  crops  are  such  as  are  grown  in 
drills,  sufficiently  wide  to  admit  of  hoeing  and  other  ope- 
rations of  cleaning  between.  Some  of  these  are  at  once 
cleaning  and  exhausting,  as  where  corn  is  sown  in  drills  ; 
while  others  are  cleaning  and  restorative,  such  as  where 
herbage  plants,  as  clover  and  lucerne,  or  roots,  as  tur- 
nips, ore  drilled,  and  the  plants  are  to  be  eaten  off  on  the 
spot.  Other  principle*  which  enter  into  consideration  in 
rising  on  a  rotation  of  crops  ore,  that  plants  which  are 
neariy  allied  should  not  succeed  each  other  ;  because, 
whether  from  cxhaustiug  the  soil  of  one  particular  kind 

:  in  it  one  injurious  kind  of 
te  same  kind  of  plants  cul- 
i  on  the  some  soil  soon  become 
bus  three  or  four  crops  of  any  kind  of  corn  in 
uu,...i.,n  will  not  only  unfit  the  soil  for  that  variety  or 
specie*  of  corn,  but  in  a  great  measure  for  every  other. 

The  tanner  having  determined  on  the  crop*  which  he 
U  to  Sruw,  ai.,1  the  order  of  their  succession,  his  next 
business  is  to  calculate  the  quantity  of  stocking  which 
will  be  required  for  his  farm.  By  stocking  is  to  be 
understood  the  number  of  horses,  cattle,  and  other  live 
stock  ;  and  the  kind  and  number  of  machines,  implement*, 
and  tools  that  will  be  requind.  In  addition  to  these, 
he  must  take  into  calculation  the  number  of  male  and  fe- 
rn ..  rv.u. :»  which  it  will  !*'  n.ressan  tor  him  to  ke*{>. 
either  permanently  by  the  year,  or  to  hire  occasionally  by 
the  week.  Lastly,  be  will  have  to  take  into  consideration 
the  sum  of  money  which  he  will  require  to  lay  out  for 
servants'  wages,  housekeeping,  rent,  and  all  other  ex- 
pense*, before  he  receives  any  return  from  his  form  pro- 
duop.  The  sum  total  is  the  amount  required  for  what  is 
called  stocking  a  farm  ;  and  it  amounts,  in  different  parts 
of  the  country,  to  from  bl.  to  107.  per  aero.  Poor  soil 
under  pasture  requires  the  smallest  sum  per  acre  ;  and 
rich  soil  under  tillage  the  largest  sum. 

The  farm  being  entered  on,  and  the  system  of  culture 
determined,  the  future  business  during  the  lease  is  one 
uniform  routine  of  preparing,  sowing,  reaping,  threshing, 
and  marketing  ;  including,  where  the  breeding  or  fatten- 
ing of  live  stock  enters  into  the  system,  their  purchase, 
laitcnlng,  and  sole;  or,  their  rearing,  breeding,  and 
sale.  /• 

The  agriculture  of  Britain,  and  especially  of  the  low 
country  of  Scotland,  excels  that  of  most  other  countries 
having  similar  climates,  from  the  superior  skill,  intelli- 
crnce,  and  capital  of  the  farmer  ;  the  considerable  length 
of  lease  which  is  granted  by  the  landlord  ;  the  superiority 
of  the  machines  and  implements  employed  ;  and  the  im- 
proved breeds  of  animals  and  plant*  which  are  reared  or 
cultivated.  Perhaps  the  nearest  approach  to  perfection 
m  the  culture  of  arable  land  in  any  part  of  Britain,  is 
made  in  some  parts  of  East  Lothian  ;  where,  in  conse- 
quence of  deep  ploughing,  substituting  under  drains  for 
furrows ;  regularly  supplying  manure,  and  alternating 
cleaning  and  restoring  crops  with  exhausting  crops,  as 
great  an  amount  of  produce  is  obtained  as  can  stand  on 
the  surface  at  one  time.  The  agriculture  of  Britain  is 
most  defective  in  the  southern  districts  of  the  island  ;  in 
consequence  of  the  farmers  being  the  very  opposite  of 
those  in  the  northern  districts,  the  want  or  the  shortness 
of  leases,  and  the  restrictive  clauses  In  those  leases,  by 
si  hich  the  tenant  Is  prevented  from  exercising  his  own 
judgment,  and  is  obliged  to  follow  in  the  routine  pre- 
scribed in  the  lease*  of  a  former  age. 

A'GHIMONY.  A  wild  plant  with  sawed  pinnated 
W-ares,  and  a  long  spike  of  yellow  flowers,  followed  by  bur- 
Hke  fruit.  It  has  had  the  reputation  of  keeping  old  ajje 
away  from  those  ladies  who  persevere  in  the  use  of  it  in 
d-Toction.  At  least,  it  has  the  merit  of  being  harmless, 
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•nd  from  its  slightly  tonic  qualities  It  would  probably 
form  a  good  kind  of  diet  drink. 

ACKiO'NIDiE.  (Gr.  «>  •♦,-.  afield.)  The  name  of  a 
family  of  neuropterous  insects,  including  the  various 
kinds  of  dragon-flies  (Libellula,  Linn. ;  sec  that  word). 
The  blue  dragon-fly  (Atrion  purlin)  frequents  the  rushy 
sides  of  ditches,  and  is  one  of  the  commonest  of  the 
British  species  of  this  family. 

AGKO'NOMY.  (Gr.  «>;»f,  afield,  and  >»u*t,  a  rule.) 
The  art  of  cultivating  the  ground  :  sometimes  used, 
particularly  by  the  French,  as  synonymous  with  agri- 
culture. 

AGROSTO'LOGY.  (Gr.  «x«rv«,  a  gross,  and  XfH, 
a  tpeech  or  writing. )  That  part  of  botany  which  compre- 
hends what  relates  to  the  grasses. 

AGRY'PNIA.  (Gr.  •>{*■*•»•;,  alerpUu.)  Wotchful- 
nes*  or  re*tle**ness. 

A'GUE.  An  intermittent  fever,  which  come*  on  at 
certain  intervals,  leaving  the  person  in  the  intermediate 
periods  in  apparent  health.  The  febrile  attacks  are  often 
remarkably  regular,  whence  the  division  of  agues  into 
quotidians,  which  are  daily  attacks  ;  tertians,  which  ap- 
pear every  third  day,  having  an  intermission  of  forty- 
eight  hours  .  and  quartans,  the  intermission  of  which  is 
about  every  seventy-two  hours.  The  period  during 
which  the  fever  continues  Is  called  the  paroxysm  or  py- 
rexia! period;  and  the  intermission,  the  apyrexial  period. 
The  febrile  paroxysm  consists  of  three  stages,  which 
follow  each  other  in  regular  succession  ;  namely,  the  cold, 
the  hot,  and  the  sweating  stage :  during  the  latter,  the 
febrile  symptoms  abate  and  disapp 
A  G  U  E  C A K B.  An  enlargcmei 
spleen  produced  by  the  ague. 

AG  Y*RATE.  (Gr.  m,  without,  and  yvet,  a  circle.)  A 
name  given  to  osmundaceou*  plants  by  Swarts,  hi  conse- 
quence of  their  having  no  true  elastic  annulus. 

A'HRIMAK.  or  AR1MA NIL'S.  (East,  theology.) 
One  of  the  chief  deities  of  the  ancient  Persians.  Their 
philosophers  entertained  the  opinion  subsequently  held 
by  the  Manicheans.  that  there  were  two  principles,  one  of 
good  and  one  of  evil.  To  the  latter  they  gave  the  name 
of  Ahriman,  and  ascribed  to  his  agency  all  the  evils  ex- 
isting in  the  world.  The  two  principles  were  not,  how- 
ever, supposed  to  be  co-eternal  or  alike  powerful,  at  least 
such  was  not  the  orthodox  belief  ;  but  It  was  supposed  that 
in  the  end.  the  principle  of  good.Oromasdes.would  finally 
prevail  over  and  utterly  destroy  the  principle  of  evil — 
(Baule,  arts.  Ariman.  Mawiche'kn*.  and  Zokoastrr.) 
A  I.   A  word  which  is  a  pretty  close  imitation  of  the 

cry  of  the  three-toed  sloth  (, 
Cuv.).  of  which  it  is  the  trivial 


AID.  A  pecuniary  tribute  paid  by  feudal  vassals  to 
their  lords  in  certain  cases  of  emergency.  (See  Fit  da  l 
System.) 

AIDE-DE-CAMP.  An  officer  appointed  to  attend  a 
general  officer  in  the  field.  In  winter -quarters,  and  in  gar- 
rison, to  receive  and  carry  orders.  A  field-marshal  is  en- 
titled to  four,  a  lieutenant-general  to  two,  and  a  major- 
general  to  one.  The  kiug  appoints  as  many  as  he  pleases, 
and  this  situation  give*  the  rank  of  colonel. 

AIGRETTE.  In  Botany.   See  Pappus. 

a  111,  Atmastihcric  (Gr.  air.)  The  air  which  sur- 
rounds our  giobc  to  a  height  of  about  forty  miles,  and 
which  is  essential  to  all  living  beings,  was  one  of  the  ele- 
ments of  the  ancient  philosophers :  its  weight  and  several 
of  it*  mechanical  properties  were  discovered  by  Galileo 
and  Torricelli  about  the  middle  of  the  seventeenth  cen- 
tury ;  but  its  composition  was  not  accurately  determined 
till  more  than  a  century  afterwards. 

The  air  is  transparent,  colourless,  inodorous,  and  taste- 
less, essential  to  the  respiration  of  animals  and  vegeta- 
bles, and  to  the  support  of  combustion.  It  Is  RIG  times 
lighter  than  its  bulk  of  water ;  1000  cubic  inches,  at  mean 
temperature  and  pressure,  weighing  about  305  grains. 

The  air  Is  a  mixture  of  nitrogen  and  oxygen  gases, 
with  a  small  portion  of  carbonic  acid  gas  and  of  the  vapour 
of  water  :  In  particular  situations,  other  substances  exist 
in  it ;  as,  over  marshes,  miasmata ;  over  sulphureous 
spring*,  sulphuretted  hydrogen  ;  over  and  near  the  sea, 
in  dry  weather,  muriatic  acid,  either  free  or  combined  ; 
and  a  substance,  probably  of  organic  origin,  w  hich,  aided 
by  light,  reddens  solution  of  stiver ;  peculiar  organic 
combinations,  »ometime*  Infectious,  where  people,  espe- 
cially the  sick,  are  confined  ;  sulphurous  acid  and  am- 
monia, in  London  and  other  places  where  large  quantities 
of  coal  are  burned ;  and  traces  of  nitric  acid  during 
severe  thunder-storms. 

The  leading  constituents  of  the  air  are  nitrogen  and 
oxygen,  which  are  to  each  other  in  the  relative  bulks  of 
about  79  and  SI,  or  80  and  30  ;  and  these  proportions  ore 
probably  not  liable  to  any  appreciable  change,  cither  de- 
pendent on  season,  wind,  weather,  situation,  or  height 
from  the  surface.  BerthoUet  found  SI  per  cent,  of  oxy- 
gen In  Cairo  and  in  Paris  ;  Snuuure,  the  same  in  Geneva  ; 
De  Martyr,  tn  Catalonia,  and  In  all  wind*,  weather.  Ma- 
sons, and  states  of  the  barometer ;  in  wet  and  dry,  and  in 
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inhabited  and  uninhabited  placet ;  Davy,  In  Bristol  and 
other  placet  in  England  and  upon  the  coast ;  a2to  In  air 
brought  from  the  coast  of  Guinea ;  Brandt,  in  air  from 
Bchring's  Strait*  and  from  Otabeite:  Berger,  in  the 
Jura,  nod  In  the  mountains  and  valleys  of  Savoy  :  Con- 
figliachi,  on  the  Simplon  and  Mont  Cenit  (20*8  of  oxy- 
gen over  rice-fields ) ;  Gay  Lussac  and  Humboldt,  In 
Paris,  and  In  all  seasons  and  weathers,  and  at  6,636  metres 
above  the  surface,  from  30  9  to  SI'S.  ;  Dalton,  in  England, 
from  20*7  to  SO'B. :  Sclden,  51. :  on  the  8th  of  January, 
1 A35,  the  barometer  being  30*9  inches  and  a  north-east 
wind,  SI* IS.  In  crowded  and  confined  places,  the  relative 
proportion  of  oxygen  may  be  a  little  below  the  proper 
standard,  but  is  soon  again  restored.  Air  collected  at  the 
back  of  the  upper  gallery  in  Covent  Garden  Theatre,  on 
a  full  night,  gave  30  oxygen,  and  rendered  lime-water 
more  than  usually  turbid. 

The  relative  proportion  of  carbonic  acid  is  more  va- 
riable ;  yet  this  gas  is  found  in  air  from  the  most  elevated 
regiont  and  purest  sources.  Saussure  and  Beauvals  found 
it  on  the  top  of  Mont  Blanc,  and  in  the  same  proportion 
in  the  streets  of  Paris,  and  at  6*0  tolset  above  the  city. 
At  sea,  carbonic  arid  has  sometimes  not  been  discoverable. 
Saussure  found  It  vary  with  the  seasons,  and  no  doubt  ve- 
getation mav  affect  it.  In  August,  over  a  meadow,  the 
air  contained  0*000,713,  In  January.  0*000,425.  Dalton  es- 
timates the  mean  proportion  of  carbonic  acid  at  1  In  1000; 
Conflgliachl.  the  maximum  at  H,  and  Humboldt  at  from 
5  to  IS :  this  Is  probably  In  excess. 

The  aqueous  vapour  is  the  roost  variable  constituent  of 
the  atmosphere.  It  is  more  abundant  with  a  south  and 
west  wind  In  summer  and  In  warm  weather,  than  with  a 
north  and  cast  wind  in  winter  and  cold  weather.  In  this 
climate  it  usually  fluctuates  between  1  and  1*5  per  cent. 

Dr.  Prout,  in  his  Brldgewater  Treatise  (p.  3AO.),  has 
suggested  the  possibility  of  the  occasional  existence  of  ex- 
tremely minute  portions  of  foreign  and  poisonous  matters 
in  the  air  during  the  prevalence  of  epidemic  disorders  -  and, 
In  reference  to  this  subject,  a  remarkable  observation  oc- 
curred during  the  prevalence  of  the  cholera.  For  more 
than  six  weeks  previous  to  the  appearance  of  cholera  in 
London,  he  had  been  almost  every  day  engaged  In  accu- 
rately determining  the  weight  of  a  given  Quantity  of  air 
under  precisely  the  same  circumstances  or  temperature 
and  pressure.  On  the  9th  of  February,  1H32,  the  weight 
of  the  air  suddenly  rose  above  the  usual  standard,  and  It 
continued  so  for  six  weeks.  On  the  9th  of  February,  the 
wind,  which  had  been  west,  veered  round  to  the  east,  and 
the  first  cases  of  epidemic  cholera  made  their  appearance. 
Without  reference  to  the  occasional  presence  of  foreign 
the  average  ordinary  constitution  of  the  atroo- 


Oxygen 
Aqueous  vapo 


Am.   In  Music,  signifies  the 
a  musical  composition. 

The  word  is  also  used  for  a  tune,  or  song  Itself,  that 
Is,  for  a  series  of  sounds  whose  movement  is  regular  and 
graceful. 

Air.  In  Painting,  the  medium  in  nature  through  which 
every  object  it  viewed,  and  hence  to  be  transferred  to  the 
imitation  on  canvass.  The  effects  which  it  produces  are 
an  indispensable  part  of  the  knowledge  of  every  artist. 
It  affects  the  sixes  and  colour  of  objects  according  to 
their  distance. 

AIR-BLADDRR,  called  also  Air. hag.  sound,  swim, 
Ac.  An  organ  situated  in  the  abdomen  of  most  osseous 
fishes,  which,  by  altering  it*  dimensions,  and  the  quantity 
or  density  of  its  contents,  regulate*  their  relative  po- 
sition to  the  surface  of  the  water,  and  is  supposed  to  re- 
present the  rudlmental  condition  of  the  lungs  of  the 


higher  • 
Allt- 


joints  of  the  four 
9  of  the  bones,  im 


CELLS.    Are  cavities  in  the  stems  and  leaves  of 
•a  of  cellular  tissue,  and  intended  to 
the  part  in  which  they  reside  buoyant  In  water. 

In  birds,  are  membranous  receptacles 
h  the  lungs,  eight  of  which,  of  large 
of  the  thoracic  and  abdo- 
ies  extend  around  the  prin- 
emities,  penetrate  the  sub- 
themselves  between  the 
and  enter  the  quills  of  the 
.  so  that  the  whole  body  of  the  bird  is  permeated 
by  the  atmosphere ;  whereby  its  specific  gravity  is  dimi- 
nished, Its  respiration  extended,  its  circulation  acceler- 
ated, and  its  muscular  energies  increased,  and  thus  it 
is  finally  adapted  to  string  its  way  through  aerial  space. 
In  the  flying  insects  the  air-vessels  are  more  or  less  di- 
lated into  air-cells 
order  to  diminish  tl 
of  the  body. 

AIR-GUM.  An  instrument  for 
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parts  of  their  course,  in 


AIR-PUMP. 

other  missiles,  the  moving  power  being  the  elastic  fores 
of  condensed  air.  A  strong  vessel  of  metal  is  constructed, 
into  which  air  is  forced  by  means  of  a  condensing  sy- 
ringe, through  a  small  hole  with  a  valve  opening  in- 
wards, and  the  greater  the  quantity  of  air  thrown  into 
the  vessel,  the  greater  will  be  the  effect,  the  elastic 
force  of  air  being  nearly  In  proportion  to  Its  condens- 
ation. The  magazine  of  condensed  air  is  then  detached 
from  the  syringe,  and  screwed  to  the  breech  of  the 
barrel ;  and  a  trigger,  adapted  to  the  stock  of  the  gun  in 
the  usual  way,  is  constructed  so  as  to  be  capable  of  open- 
ing the  valve.  The  bullet  is  placed  near  the  breech, 
and  should  fit  the  barrel  very  exactly,  so  as  to  leave  no 
windage.  On  pulling  the  trigger  the  condensed  air  es- 
capes through  the  valve,  and  rushes  with  violence  into 
the  barrel,  propelling  the  bullet  before  it ;  and  the  in- 
stant the  finger  is  withdrawn  from  the  trigger  the  valve 
is  closed  by  the  pressure  of  the  air  in  the  magazine,  which 
remains  In  a  somewhat  less  condensed  state  for  the  next 
discharge.  Thus  the  same  supply  of  air  in  the  magazine 
will  serve  for  several  successive  discharges,  but  the  force 
becomes  weaker  and  weaker  after  each. 

The  air  vessel  may  be  of  any  form,  but  It  Is  most  con- 
veniently disposed  of  by  placing  it  within  the  stock  ;  and 
this  circumstance  usually  determines  its  shape  and  di- 
mensions. Sometimes,  also,  a  reservoir  of  bullets  is 
placed  in  a  channel  under  the  barrel ;  and  by  a  simple 
mechanism  these  are  successively  transferred  into  the 
barrel,  whereby  the  gun  Is  quickly  loaded  after  each  dis- 
charge. The  instrument  thus  constructed  is  called  the 
magazine  air-gun. 

The  elastic  force  of  inflamed  gunpowder  is  f.om  1000 
to  2000  time*  greater  than  that  of  common  air.  It  would 
seem,  therefore,  that  air  would  require  to  be  condensed 
upwards  of  1000  times  beyond  Its  natural  state,  in  order  to 
exert  the  same  propulsive  force  as  gunpowder.  Now  the 
velocities  commuuicated  are  as  the  square  roots  of  the 
forces  ;  therefore,  if  the  air  in  the  magazine  be  condensed 
I  only  ten  times.  It  consequently  exerts  a  force  only  equal 
to  1 -100th  of  that  of  inflamed  gun-powder,  and  communi- 
cates a  vclocityof  l-10th.  There  is  a  circumstance,  how- 
ever, which  adds  considerably  to  the  effect  of  the  air-gun, 
namely,  that  as  the  magazine  is  large  in  proportion  to  the 
cavity  of  {he  barrel,  and  the  valve  remains  open  a  i 
sible  portion  of  time,  the  ball  is  urged  all  the 
through  the  barrel  with  nearly  the  same  force  as  at  the 
first  instant ;  whereas,  in  the  case  of  gunpowder,  the  gat 
produced  by  the  inflammation  occupies  a  small  space  in 
proportion  to  the  capacity  of  the  barrel,  and  the  force 
ceases  to  act  before  the  ball  has  quitted  the  barrel.  On 
this  account  it  happens  that  air  condensed  only  ten  times 
in  a  magasine  of  considerable  size,  projects  a  ball  with  a 
velocity  not  greatly  inferior  to  that  given  by  gunpowder. 
The  time  and  labour  necessary  for  effecting  the  condens- 


ation of  the  air  prevents  the  instrument  from 
employed  as  an  engine  of  war ;  but,  as  it  produces 
effect  with  less  noise  than  the  ordinary  gun,  it  has  some- 
times been  made  subservient  to  the  purpose  of  the  as- 
sastin. 

AIR-PLANTS.  A  name  given  to  plants  of  any  kind 
which  grow  without  their  roots  penetrating  the 


They  have  been  so  called,  from  its  being  supposed  that 
they  derive  their  nourishment  exclusively  from  the  at- 
mosphere ;  but  as  they  are  usually  found  in  places  where 


they  are  in  contact  with  at  least  minute  quantities  of  vege- 
table matter,  or  even  with  the  juices  of  the  plants  upon, 
which  they  grow.  It  is  probable  that  their  existence  is  in 
part  maintained  much  In  the  same  way  as  that  of  other 
plants.  The  most  extensive  natural  order  in  which  air- 
plants  are  found  is  orchldacea-.  thousands  of  species  of 
which  literally  crowd  the  forests  of  some  of  the  damp  and 
bot  part*  of  the  world.  Next  to  these  range  bromc- 
llaceous  plants,  some  of  which  will  live  for  months  sus- 
pended freely  in  the  air,  or  tied  to  iron  or  stone  balco- 
nies. Various  species  of  ficus,  and  some  Gesneracca?. 
have  similar  habits.  The  only  real  air-plant  that  grows 
wild  in  Great  Britain  is  cuscuta. 

AIR-PUMP.  A  pneumatic  machine  for  removing  the 
air  out  of  a  vessel.  The  principle  of  this  Important  phi. 
losophica)  Instrument  Is  very  simple,  and  may  be  easily 
a  brief  explanation.  The  essential 
part  of  the  machine  consists  of  an 
exhausting  syringe  (<j),  formed  of 
a  tube  or  barrel  of  brass,  closed 
at  one  end  with  the  exception  of 
a  small  orifice,  to  which  a  valve 
A  1       (!>),  opening  Inwards,  is  attached. 

.SJ.  /  I  n  An  air-tight  piston  Is  worked  up 

and  down  In  the  barrel  by  a  rack 
and  pinion  turned  by  a  winch.  The 
piston  has  also  an  orifice  with  a 
valve  (c)  which  opens  upwards,  r*>r  In  the  same  direction 
a*  the  valve  of  the  tube.  The  svrlnge  communicates,  by 
means  of  a  small  pipe  (<f)  fitted  Into  the  opening  at  its 
lower  extremity,  with  a  vessel  (t*)  called  the  receiver  " 
which  the  air  is  to  be  extracted. 

is  placed  on  a  brass  plate  (J.  g,)  i 
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hole,  into  which  the  other  end  of  the  pipe  ia  In- 
serted ;  and  in  order  that  the  contact  may  be  air-tight, 
the  edge  of  the  glass  ii  previously  rubbed  with  lard  or 
tome  unctuous  matter. 

Suppose  the  pi i ton  at  the  bottom  of  the  tube.  A*  it 
begins  to  be  drawn  up,  the  voire  c  of  the  piston  is  im- 
mediately shut  by  the  pressure  of  the  exterior  atmo- 
sphere, so  that  no  air  can  enter  the  barrel,  and  a  perfect 
vacuum  would  be  left  under  it.  were  it  not  that  the  valve 
at  the  bottom  of  the  barrel  Is  forced  open  by  the  pressure 
of  the  air  in  the  receiver,  which  rushes  into  the  barrel 
till  its  density  becomes  the  same  both  in  the  receiver  and 
barrel.  When  the  piston  has  been  drawn  to  the  top  of 
the  barrel,  the  whole  of  the  air  which  occupied  the  barrel 
has  been  removed,  and  the  receiver  and  barrel  are  now 
both  filled  with  the  air  which  was  previously  contained 

of  the  receiver  to  be  six  times 
first  occupied  six 
i  now  occupies  seven,  and  is  consequently  reduced 
to  6-7ths  of  Its  former  density.  Let  the  piston  now  be 
'  to  its  first  position.  The  instant  it  begins  to 
the  valve  b  shuts,  so  that  no  air  can  enter  the 
As  soon  as  the  piston  has  descended  through 
i  of  the  barrel,  the  air  In  the  barrel  Is  restored 
to  the  density  of  the  exterior  atmosphere  ;  and  as  It  de- 
scends further,  the  air  in  the  interior  of  the  barrel  is 
densed.  till  it  acquires  an  elasticity  sufficient  to 
valve  c  in  the  piston,  when  it  rushes  out,  an 
to  do  so  till  the  piston  has  quite  returned  to  the 
of  the  barrel.  Thus  by  one  stroke  of  the  piston  the  den- 
sity of  the  air  in  the  Interior  of  the  receiver  is  reduced  to 
6-7ths^iU  previous  ^nsity^;  and  it  is  evident  that 

move  l -7th  partgof  the  remaining  air.  ^Consequently,  after 

wM  beTeduSdui  Mths'of  6-7ths  Hi  0jf  tfcafj*. 
tenor  air  ;  after  the  third  stroke  it  wUI  be  reduced  to 
6-7ths  ol  36-4',»ths  =  21tVM3ds,  and  so  on.  After  twenty- 
one  strokes,  it  will  be  reduced  to  about  l-'2Mh  of  its  first 
after  one  hundred  strokes,  to  1  -4,000,000th  part, 
a  degree  of  rarefaction  cannot  in  practice  be 
<  btained  ;  for  as  soon  as  the  elasticity  of  the  air  In  the  re- 
ceiver is  reduced  so  far  that  it  has  not  sufficient  force  to  lift 
the  valves,  no  more  air  can  escape  from  the  receiver  Into 
the  tube,  and  the  exhaustion  cannot  be  carried  further. 

What  has  now  been  said  applies  to  all  air-pumps, 
though  the  form  of  construction  admits  of  great  variety. 
The  t ictter  sorts  have  two  exhausting  barrels,  and  the 
pistons  are  worked  by  a  rack  and  pinion,  so  that  when  the 
one  piston  is  ascending  in  the  barrel,  the  other  is  descend- 
ing, by  which  means  an  uninterrupted  discharge  of  the 
air  is  kept  up.  The  receiver  is  placed  on  a  smooth  plate  of 
bra.ii,  having  a  email  hole  in  the  middle  to  receive  the 
end  of  a  pipe  communicating  with  the  syringe.  Various 
contrivances  have  been  employed  to  continue  the  ex- 
haustion after  the  air  has  been  rarefied  to  that  degree  that 
it  does  not  retain  sufficient  elasticity  to  lift  the  valves.  In 
order  to  determine  the  degree  to  which  the  rarefaction  is 
carried,  a  barometric  tube  is  adapted  to  the  machine,  the 
upper  end  of  which  communicates  with  the  receiver, 
while  the  lower  end  Is  plunged  into  an  open  basin  of 
QaicluilTer.  As  the  receiver  is  exhausted,  the  air  Is  with- 
drawn from  the  tube  at  the  same  time,  and  the  external 
sir  presses  up  the  mercury  in  the  tube  to  a  height  propor- 
tional to  the  degree  of  rarefaction. 

This  is  called  a  gauge ;  but  the  following  form  is  more 
frequently  employed.  A  tube  six  or  eight  inches  in  length, 
scaled  at  one  end  and  filled  with  mercury,  is  inserted  in  a 
basin  of  the  same  liquid.  The  mercury  Is  of  course  sup- 
ported by  the  pressure  of  the  atmosphere,  and  continues 
to  fill  the  tube.  Hi  is  apparatus  is  placed  beneath  a  second 
receiver,  communicating  with  the  pipe  d.  During  the  first 
stages  of  the  exhaustion,  the  mercury  still  remains  sup- 
ported ,  but  so  soon  as  the  tension  of  the  contained  air 
becomes  less  than  is  sufficient  to  support  the  column  of 
mercury,  the  liquid  begins  to  fall,  and  the  height  at  which 
it  stands  above  the  level  of  that  in  the  basin  is  the 
measure  of  the  tension  of  the  remaining  air.  This  ia 
called  the  short  Barometer  Gauge. 

Otto  Guericke,  a  magistrate  of  Magdeburg,  was  the 
first  who  conceived  the  idea  of  rarefying  the  air  in  a 
vessel  by  means  of  a  pump,  about  the  year  1664.  The  ma- 
chine which  he  constructed  was  of  a  very  rude  kind,  but 
it  enabled  bim  to  exhibit  experiment*  which  at  that  time 
wen  regarded  as  astonishing.  The  air-pump  was  after, 
terwards  greatly  improved  by  llooke  and  Boyle  ;  and  has 
attained  its  present  state  of  perfection  through  the  suc- 
cessive inventions  of  lUuksbec,  Smeaton,  CutbbcrUon, 
and  others. 

AIR-VESSELS.  Are  minute  tubes  composed  of  an 
exceedingly  fine  transparent  membrane,  closed  at  each 
end,  and  furnished  internally  with  a  delicate  elastic  thread 
twisted  spirally,  whence  they  are  now  commonly  called 
Mral  vessels.   They  occur  in  the  medullary  theath.  the 

era.  In  the  stamens,  the  ovary, 


ALB. 

Air-tkssrls.    In  Insects,  the  atmospheric  air  is  con- 
veyed through  all  parts  of  the  body,  for  the  purpose*  of 
respiration,  chiefly  by  means  of  air-veasels,  or  track, 
(Sec  that  word. ) 

AISLE,  or  ALA  (Lat.  ala,  a  wing.)  In  Architecture, 
a  term  used  by  the  English,  more  especially,  to  signify 
the  side  subdivisions  in  a  church,  usually  separated  from 
the  nave,  or  centre  division,  by  pillars  or  columna  ;  but 
among  different  nations  it  bears  different  significations 
as  applied  to  architecture.  Strabo  informs  us,  that  among 
the  Egyptians,  the  ala-  of  the  temple  were  the  two  walls 
that  inclosed  the  two  sides  of  the  pronaos.  and  which 
were  of  the  same  height  as  the  temple  itself.  The  walls, 
he  observes,  from  above  ground,  were  a  little  farther 
apart  than  the  foundations  of  the  temple,  but,  as  they  rose 
were  built  with  an  inclination  towards  each  other.  Tho 
right  understanding,  however,  of  this  r>a*<age  is  attended 
with  difficulty,  and  seems  to  have  puazled  Pocock  no 
lets  than  ourselves.  The  (ireek  air.  called  ptera,  were 
the  colonnades  which  surrounded  the  cell  of  the  temple, 
the  monopteros  temple  being  the  only  species  which  had 
columns  without  an  Interior  (to  them)  wall.  The  peri- 
pteral had  one  tier  of  column*  round  the  cell,  the  dipteral 
two,  and  the  pM-udo  or  false  dipteral,  which  Ilcnnogenes 


Invented,  was  that  in  which  the  ala  was  single,  but  occu- 
pied the  same  space  on  the  sides  of  the  cell  aa  the  di- 
pteral, though  one  of  the  tiers  of  columns  was  left  out ; 
thus,  by  metaphor,  the  columns  were  called  the  alt?,  or 
wings,  of  the  temple.  This  term  is  also  applied  to  the 
sides  of  a  building  w  hlch  arc  subordinate  to  the  principal, 
and  central  division,  and  are-  vulgarly  called  wings. 

AITS.   Islets,  or  little  Islands,  commonly  planted  with 
osiers,  and  which  are  then  called  willow  aits. 
AKE'NIUM.    Sec  Ach*:num. 
A  LA  MIRE.   In  Music,  the  name  of  one  of  I 
In  the  modern  scale  of  Guide.    (See  Mime.) 


A'LA.  (Lat.  ala,  a  wing.)  In  Ornithology,  the  pec- 
toral extremity,  the  bone*  of  which  support  broad  folds 
of  skin,  covered  with  feathers,  and  are  modified  for 
flight.  The  under  part  of  the  base  of  the  wing,  where  it 
joins  the  body,  is  termed  the  tuiUa  ;  the  joint  between 
the  antibrachium  and  carpus  Is  termed  the  flexure  or 
plica.  The  wing  is  said  to  be  armed  (ala  calcarata)  when 
the  carpus  bears  one  or  two  horny  spurs  ;  to  be  impen- 
nate  (ala  impennata)  when  provided  with  equal,  lax 
plumes,  unfit  for  (light;  to  be  elongate  (ala  elongata) 
when,  in  the  folded  state.  It  equals  or  exceeds  in  length 
the  body  from  the  base  of  the  bill  to  the  root  of  the  tall  ; 
to  be  middle-sixed  (ala  medioeris)  when,  in  the  folded 
state,  the  extremity  covers  the  base  of  the  tail ;  to  be 
short  (ala  brevis)  when,  in  the  folded  state,  the  extremity 
reaches  the  sides  of  tho  coccyx. 

In  Entomology,  the  wings,  or  organs  of  aerial  pro- 
gression, are  tegumentary  productions  simply,  and  con- 
sist of  a  double  membrane  of  a  tender  and  generally 
transparent  consistence,  inclosing  numc 
or  branched  tubes  of  a  firmer  substance. 

These  organs  present  considerable  differences  of  form 
and  structure  in  the  different  orders  of  insects,  and  also 
vary  in  number  from  two  to  four. 

A'LAB  ASTER.  A  white  semitransparent  variety  of 
gypsum  or  sulphate  of  lime.  It  Is  a  mineral  of  common 
occurrence,  and  is  manufactured  into  ornamental  vases, 
and  occasionally  into  small  statues.  The  ancients  used  it 
for  ointment  and  perfume  boxes.  Perhaps  the  term  is 
derived  from  «,  privative,  and  A>*«*,  a  handle,  aa  opposed 
to  vessels  with  handles.  This  atone  ia  not  slippery,  and 
therefore  the  derivation  ia  Incorrectly  referred  to  4  and 
aa  if  it  were  difficult  to  grasp. 

ALA*JG1A'CEjE.  ( Alangi,  the  Malabar  name  of  one 
species.)  A  natural  order  of  plants  closely  akin  to  myr- 
taceae.  It  consists  of  Indian  species,  with  aromatic  roots 
and  eatable  fruit.  Their  long  strap-shaped  petals  afford 
one  of  the  principal  distinctions  between  them  and  myr- 
tacear. 

A L.\ \N TINE.  An  amylaceous  substance  extracted 
from  the  root  of  the  Angelica  archangelica, 

ALA'RMISTS.  In  a  general  point  of  view,  tnrana  all 
those  individuals  who  are  particularly  prone  to  take 
alarm  at,  and  to  circulate  and  exaggerate,  any  sort  of  bad 
newa  ;  but  the  designation  is  more  peculiarly  applied  to 
those  who  take  alarm  at  political  innovations  or  changes. 

ALA'TE.  (Lat.  ala,  a  wing.)  When  any  solid  body 
la  bordered  by  a  membranous  or  leafy  expansion. 

ALAU'DA.  (Lat.  alauda,  a  lark.)  The  name  of  a 
Linn sean  genus  of  passerine  birds,  characterised  by  the 
claw  of  their  binder  toe,  which  ia  straight,  atrong,  and 
longer  than  the  others.  The  birds  of  this  genus  are  gra- 
nivoroua,  and  nidificate  on  the  ground.  The  field-lark 
Alauda  arvensis,  L.,  is  a  well-known  example :  they  ap- 
pertain to  the  con i rostral  division  of  the  passerine  order 
of  Cuvler. 

ALB.  (Lat.  albus,  white.)  A  vestment  worn  by  prior ts 
In  the  Roman  Catholic  church,  which  diners  from  th« 
surplice  In  fitting  more  closely  to  the  body,  and  being 
tied  with  a  girdle  :  it  is 
the  brcaat  with  < 
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ALBARIUM  OPUS. 

ALBA'RIUM  OPUS.  (Lat.)  In  andent  Roman 
architecture,  a  term  imagined  by  some  to  bare  been 
nothing  more  than  a  species  of  whitewash  applied  to 
walls,  but  not,  as  we  think,  correctly.  In  the  passage  of 
the  tenth  chapter  of  the  fifth  book  of  Yitruvius  where 
he  recommends  the  use  of  the  albarium  opus,  for  the 
ceilings  of  baths,  he  allows  tectorium  opus  as  a  substi- 
tute, so  that  it  was  clearly  a  species  of  stucco.  Its  em- 
ployment at  the  !>aths  of  Agrippa,  knowing,  as  we  do, 
the  extent  to  which  luxury  was  carried  in  the  baths  of 
the  ancients,  seems  to  prove  that  it  was  a  superior  sort 
of  stucco,  and  it  is  by  no  means  improbable  that  it  was 
susceptible  of  taking  a  polish. 

A'LBATROSS.  (See  Diomcdka.) 
A'LBIGENSES.  A  sect  which  arose  in  the  south  of 
France  in  the  Utter  half  of  the  twelfth  centnry.  They 
hare  been  confounded  with  the  Waldenses,  with  whom, 
however,  they  do  not  appear  to  have  had  any  real  con- 
nection. Their  tenets  nave  been  very  differently  de- 
scribed, and  probably  misrepresented,  by  their  opponents ; 
and  great  obscurity  is  thrown  upon  the  subject,  by  the 
of  the  appearance  of  various  dissenters  from  the 
ch  of  Rome  in  England  and  elsewhere,  about  the 
i  time,  whose  respective  views  have  not  been  very  ac- 
curately discriminated.    It  is  probable  that  the  reformers 


of  the  south  of  Franco  opposed  themselves  originally  to 
the  corruptions  in  discipline,  which  began  first  at  that 
period  to  draw  general  attention  and  animadversion 
upon  the  clerical  order.  Hence  a  very  easy  step  would 
i  to  think  slightingly  of  many  ecclesiastical  or- 
and  the  ceremonial  observances  of  religion 

i  of  mystical  notions 
1  light  and  assurance,  and  finally  betray 
the  wildest  extravagancies.  Thus  they  are 
charged  with  j>cr|>ctu.iting  the  Manichean  doctrines: 
but  Bossuet,  who  accuses  them  of  inclining  to  that  sys- 
tem on  certain  points,  acquits  them  of  holding  what  is, 
after  all.  the  distinguishing  tenet  or  the  Oriental  heresy— 
the  monstrous  doctrine  of  the  two  principles. 

The  origin  of  the  name  is  doubtful.  The  Latin  name 
by  which  Narbonnese  Gaul  was  known  In  the  twelfth  cen- 
tury, was  Albige»iurn,  which  seems  to" put  forth  a  better 
claim  to  the  derivation  than  the  town  or  Albi  in  Languc- 
doc.  In  the  year  1163,  Alexander  III.  published  a  de- 
cree against  these  sectarians  in  a  council  held  at  Tonrs, 
and  another  In  1 179.  On  neither  occasion,  however,  did 
he  invoke  the  assistance  of  the  secular  arm.  At  the  close 
of  the  century,  when  the  sect  was  still  flourishing,  and 
■eemed  to  be  more  particularly  under  the  protection  of 
Raymond, couut  of  1 noulouse,  Innocent  III. commenced 
the  work  of  its  extirpation.  He  appointed  two  legates  to 
go  through  the  country  and  excite  the  zeal  of  the  clergy 
and  laity  against  the  Innovators :  he  instituted  the  Domi- 
nican order  of  friars,  purposely  to  preach  them  down  ; 
and  finally,  in  1207,  he  addressed  himself  to  Philip  Au- 
gustus, king  of  France,  exhorting  him  to  eradicate  the 
heresy  with  the  sword.  The  chief  leader  of  the  expe- 
dition, which  soon  assumed  the  character  and  name  of  a 
crusade,  was  Simon  de  Montfort,  earl  of  Leicester,  to 
whom  the  earldom  of  Thoulouse  was  promised  by  the 
pope  as  a  stimulus  to  his  exertions.  In  the  siege  of  that 
cifjr,  however,  he  was  killed.  The  contest,  which  was 
carried  on  with  more  or  less  vigour  for  many  years,  and 
which  furnishes  the  first  evidence  of  the  disposition  of 
the  church  of  Rome  to  employ  the  extreme  of  violence 
against  those  who  dissent  from  its  doctrines,  ended  in 
the  entire  destruction  of  the  Alblgenses,  about  the  middle 
of  the  thirteenth  century.  (See  espectaUg 
Hilt  de*  Franeait,  torn.  vi. ) 

ALBl'NISM.  A  state  in  which  the  skin  is 
hair  flaxen,  and  the  iris  pink.   ( See  Aldino.) 

ALB  I' NO.  A  term  originally  applied  by  the  Portu- 
guese to  negroes  who  were  born  mottled  or  discoloured 
with  white  spots.  It  is  now  generally  applied  to  persons 
of  a  preternatural  whiteness  of  the  skin  and  hair,  and  a 
peculiar  redness  of  the  pupil  of  the  eye,  which  is  so  weak 
a*  to  be  of  little  use  in  broad  daylight,  so  that  albinos 
sleep  in  the  daytime,  and  are  only  capable  of  seeing  dis- 
tinctly in  the  twilight  or  by  moonlight.  The  disease 
appears  to  depend  upon  a  deficiency  or  morbid  state  of 
the  rete  mucosum  over  the  whole  body. 

A'LBUM.  Literally  means  any  thing  white.  The 
term  is  now  generally  applied  to  a  book  in  which  persons 
collect  autographs,  literary  essays,  Ac.  The  prsetor's 
album  was  a  white  board,  on  which  the  edicts  of  that 
functionary  were  inscribed. 

ALDUMG  RE  CUM.  When  dogs  are  fed  upon  bones, 
they  digest  the  animal  portion,  and  the  earthy  parts 
(chiefly  phosphate  of  lime)  are  voided  in  the  form  of  white 
excrement.  This  Inert  matter  was  formerly  used  in  me- 
dicine under  the  above  title. 

ALBU'MEN.     A  peculiar  animal  matter  entering 
largely  Into  the  composition  of  animal  bodies,  such  as  the 
s,  bones,  Ac.  ;  also  the  chief  component  of 
of  egg,  to  which  the  term  albumen  was  originally 
".  and  which  well  and  familiarly  illustrates  its  lcad- 
,  namely,  that  at  a  certain  temperature  It 


ALCEDO. 

coagulates  Into  a  soft  white  solid,  no  longer  soluble  In 
water.  It  may  be  obtained  pure  by  coagulating  tho 
white  of  egg  by  alcohol,  washing  it  thoroughly  with  that 
fluid,  and  tiien  carefully  drying  it  at  120°.  It  then  I 
jK-ars  as  a  yellow,  shining,  trans  par 
stance  composed  of— 

Nitrogen         -         -  1  atom  =  14 

Carbon  -  -  8  =  4H 

Hydrogen        -        -  7  =7 

-  3  =24 
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The  albumen  of  birds'  eggs  coagulates  at  a  temperature 
of  145°  to  166° ;  and  when  dried,  shrinks  and  becomes 
brittle  and  semitransparent,  in  all  respects  rosemhling 
horn.  One  hundred  parts  of  the  albumen  of  the  hen's 
egg  lose,  upon  careful  drying,  about  86  of  water,  and  leave 
34  of  solid  residue.  Alcohol,  most  of  the  adds,  and 
several  metallic  salts,  also  coagulate  albumen,  and  some 
of  the  latter  are  very  delicate  tests  of  its  presence  In  ani- 
mal fluids :  subacetate  of  lead,  for  instance,  renders  si 
solution  of  I  part  of  fresh  white  of  egg  in  2000  of  water 
turbid,  so  that  it  detects  1  part  of  dry  albumen  in  10.000 
of  water.  Corrosive  sublimate  is  also  an  excellent  test  of 
albumen,  forming  with  it  a  white  insoluble  compound  ; 
hence  white  of  egg  has  been  proposed  as  an  antidote  in 
eases  of  poisoning  by  corrosive  sublimate. 

A  l  lit  vi  en  .  A  sofid  fleshy,  bony,  or  horny  substance, 
secreted  in  some  seeds  between  the  embrvo  and  the  seed- 
skin.  It  is  supposed  to  be  intended  for  the  nutriment  of 
the  young  embryo  when  it  first  springs  into  life.  The 
furnishes  the  flour  or  corn,  the  flesh  of  the 
of  the  seeds  of  coffee,  are  albu- 


part 


by  which  it  is  borne. 
ALBUMEN  OF  VEGETABLES 
of  the 


Is  a  proximate 


ALBU'RNUM.  (Lat. 
formed  and  soft  part  of  the  wood  of 
consisting  of  empty  or  nearly  empty 
sides  of  which  are  thin  and  not  Indurated ; 
durable  the  timber  of  a  plant  may  be,  this  part  of  it  is  in 
all  cases  perishable,  the  vegetable  matter  of  which  it  con- 
sists having  but  little  power  or  adhesion,  and  readily 
yielding  up  its  carbon  to  the  oxygen  or  the  atmosphere, 
the  consequence  or  which  is  speedy  decomposition.  It  Is 
only  when  the  tissue  or  this  part  becomes  consolidated  by 
the  addition  or  resins,  tannin,  and  various  other  products, 
which  change  its  colour  from  a  pale  yellow  to  various  other 
deeper  colours,  that  timber  really  becomes  valuable.  In 
some  species  this  Is  effected  rapidly,  as  in  oak,  teak,  lig- 
num vita?,  Ac  ;  in  others  very  slowly,  or  not  at  all,  as  In 
the  poplar  and  willow.  Hence  the  wood  of  the  latter 
class  of  trees  never  acquires  any  durability.  Hy  some 
writers  the  alburnum  Is  defined  to  be  "  wood  only  one  year 
old;'*  this  is,  however,  erroneous.  It  Is  through  tho 
alburnum  principally  that  the  ascending  sap  of  a  plant 
moves  ;  the  course  of  the  sap  is  not,  however,  confined 
to  the  alburnum,  but  is  effected  wherever  the  woody 
tabes  are  sufficiently  open  for  it  to  pass. 

A'LCA.  The  name  of  a  Linna>an  genus  of  anserine 
birds,  characterised  by  a  short,  compressed,  vertically 
extended,  convex  beak,  edged  along  the  upper  surface, 
and  generally  transversely  furrowed ;  feet  toti-palmate, 
and  wanting  the  hinder  toe.  Recent  ornithologists  have 
divided  the  Linnscan  awks  or  | 
fratercnla  and  alca. 

ALCABA'LA,  or  ALCAVA'LA.  A  tax  formerly  im- 
posed in  Spain  and  her  colonies,  consisting  originally  of  10, 
and  subsequently  or  14  percent,  ad  valorem,  on  all  property 
sold,  and  payable  as  often  as  it  changed  hands.  This 
monstrous  impost,  try  preventing  the  sale  and  transfer  of 
property,  necessarily  proved  in  the  highest  degree  in- 
jurious. (See  Ulloa,  RetabiUsemcnt  dei  Manufacture* 
«f Esjmgne,  cop.  3.) 

ALCALDE. A  Spanish  officer  or  justice;  from  the 
Arabic  kadi,  fudge.    In  Portugal,  Alcaydc. 

ALCALI'METER.  A  graduated  glass  tube  employed 
i  in  determining  the  quantity  of  real  alkali  in  commercial 
|  potash  and  soda,  by  the  quantity  of  dilute  sulphuric  acid 
of  a  known  strength  which  a  certain  weight  of  these 
saturates. 

ALCA'MPHORA.  A  Brazilian  herb,  the  croton  per- 
dicipes,  whose  leaves  arc  used  In  decoction  against  syphi- 
lis, and  as  a  diuretic, 

ALCANTA'RA.  Order  or:  otherwise  called  or  Saint 
Julian,  or  or  the  Pear-tree.  An  order  or  knighthood,  in- 
stituted in  1136  at  Alcantara,  a  town  or  Estramadura,  by 
Hadrian  II.  king  or  Leon.  The  king  or  Spain  is  sovereign 
or  this  order 

ALCARA'ZZA  A  porous  vessel  mod  In  Spain  for 
cooling  water  by  its  transudation  and  consequent  super* 
flcial  evaporation. 

ALCE'DO.  (Lat.  alccdo,  npposcd  to  be  the  Icing 
JUher.)   The  name  of  a  Ltun*an  genus  or  ] 
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ALCHEMY. 

by  i  lone,  straight,  angular  and  pointed  bonk  ;  the 
and  tail  very  short.  The  (bet  hare  the  structure 
rh  is  the  basis  of  Teraminck's  order  Syndactyli,  ris. 
the  external  toe  is  nearly  as  long  as  the  middle  one,  and  is 
united  thereto  as  far  as  the  jK'nultlinate  articulation. 
The  kingfisher,  Alcedo  ispida,  is  a  i  ami  liar  example  of 
that  genus.  The  Alcedo  tridactyla,  and  some  others, 
are  remarkable  for  the  absence  of  the  inner  toe  ;  these 
have  accordingly  been  separated  from  the  Linnsean 
genu*  under  the  subgenertc  term  oeyx.  A  third  subgenus, 
tlacelo,  receives  the  great  laughing  kingfisher  of  New 
H    '  md 

A'LCHEMY.  An  imaginary  art,  once  much  practise*! 
among  modern  nations,  and  even  now  perhaps  not 
wholly  exploded.  The  name  is  a  mixture  of  Greek  and 
Arabic  ;  the  last  syllables  being  from  the  same  root  with 
chemistry,  chemist,  Fr.  chimte  :  probably  the  verb  cheein, 
to  pour,  although  the  intermediate  stages  of  its  derivation 
are  disputed :  the  prefix  being  the  Arabic  article  al,  the. 
Whether  alchemy  was  followed  as  aa  art  among  the 
classical  ancients,  teems  questionable :  some  suppose  it  to 
bare  originated  among  the  Arabs  of  the  CaUfatc,  Its 
object  was  the  production  of  gold  and  silver.  The  principle 
of  the  alchemists  was,  that  the  baser  metals  were  all  con- 
vertible into  these  two  precious  substances  by  a  long  series 
of  processes.  To  this  fundamental  notion  the  common 
followers  of  the  art  added  an  infinity  of  fantastic  imagin- 
ation* respecting  the  influence  of  the  planets,  Stc.  in 
hastening  or  retarding  the  work.  The  Instrument  by 
•  hu  h  It  was  supposed  that  this  mighty  change  was  to  be 
effected,  was  a  certain  mineral  to  be  produced  by  these 
processes,  which,  being  mixed  with  the  base  metal,  would 
transmute  it ;  and  this  was  called  the  lapis  philosopho- 
rum  or  philosopher's  stone.  Hence  the  term  adept, 
adeptus,  for  him  who  was  supposed  to  have  attained  the 
secret  of  alchemy ;  who  had,  In  the  Latin  force  of  the 
word,  gained  or  discovered  the  philosopher's  stone.  In- 
numerable instances  are  on  record  of  persons  who  prac- 
tised on  the  credulity  of  former  times  by  professing  to 
possess  this  stone,  and  who  actually  wrought  the  trans- 
mutation required  ;  and  it  is  supposed  that  the  philoso- 
pher's stone  employed  by  these  |iersonages  was  nothing 
mure  than  an  amalgam  of  gold,  which,  if  projected 
into  tin  and  ctspellated,  would  leave  a  portion  of  the 
precious  metal.  Dr.  Price,  of  Guildford,  is  said  to  have 
been  the  last  person  in  this  country  who  professed  him- 
self able  to  turn  mercury  into  gold :  he  destroyed  himself 
in  17*2,  to  avoid,  it  was  supposed,  the  detection  of  his 
deceptions.  The  alchemists,  in  the  coarse  of  their  end- 
less experiments,  are  said  to  have  served  the  cause  of 
true  science  in  manv  ways.  To  various  adepts  is  as- 
cribed the  discovery  of  the  concent  rat  ed  adds  and  of 
phosphorus.  Another  object  of  the  adepts, 
surd  by  them,  topether  with  their  research 
mutation,  was  the  discovery  of  the  elixir 
posed  universal  medicine.  Alchemy  is  also 
the  Hermetic  Art,  from  the  imaginary  sage,  Hermes 
Tritmegl«tus. 

A'LCOHOL.   A  term  of  Arahic  origin,  implying  the 

I'ed  to  several  chemi- 
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trans- 


originally  appred 


known  In  the  earliest  ages, 
were  probably  acquainted  with  the 
before  the  Greeks  or  Romans, 
century,  taught  the  method  of 
spirit  from  wine ;  and  Raymond  Lully,  In  the 
i  century,  concentrated  spirit  of  wine  by  carbon- 
The  composition  of  alcohol  was  first  a  ecu- 
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I  is  exclusively  produced  by  the  process  of  fer- 
it  U  obtained  in  combination  with  water  by 
luors,  such  as  wine,  beer,  wash. 


dbtming  fermented  Honors,  such  as  wine,  beer,  wash, 
*c. ;  the  liquor  thus  obtained  (brandy,  for  instance,  if 
irom  «  mr, }  is  rt-cmnilf'u,  ana  inr  spirituous  portion,  iirin^ 
■est  volatile,  first  passes  over;  In  this  state  it  is  called 
ar.lent  or  rectified  spirit,  and  often  contains  arctic  acid 
and  a  peculiar  flavouring  principle,  probably  of  an  oily 
nature  :  these  are  got  rid  of  by  redistillation  with  alka- 


spirit, 
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ALDINE  EDITIONS. 

that  of  the  alcohol  consumed,  is  as  77  to  23.  It  produces 
no  smoke  or  toot,  and  hence  forms  a  cleanly  lamp,  giving 
much  hert  with  little  light.  Mixed  with  water  and  cer- 
tain vegetable  substances,  especially  gluten,  and  exposed 
to  air  and  a  due  temperature,  alcohol  becomes  vinegar. 
It  is  the  intoxicating  principle  of  wine  and  of  fermented 
and  spirituous  liquors,  and  of  important  use  in  medicine 
and  in  some  of  the  arts,  being  the  solvent  of  various 
resins  for  Tarnishes,  &c.  When  alcohol  and  water  arc 
mixed,  heat  is  evolved,  and  condensation  ensues,  and  it  is 
some  hours  before  the  two  liquids  perfectly  unite.  So 
that  the  bulk  of  a  pint  of  alcohol  and  a  pint  of  water  falls 
far  short  of  two  pints.  A  series  of  tables  by  Mr.  Gilpin 
will  be  found  in  the  Philos.  Trans,  for  1797,  exhibiting 
much  information  upon  the  subject  of  the  specific  gravi- 
ties and  composition  of  various  mixtures  of  alcohol  and 
water,  —  a  subject  of  great  importance,  as  bearing  upon 
the  levying  of  duties  upon  spirituous  liquors. 

Alcohol  has  never  been  froxen ;  hence  its  use  In  the 
construction  of  thermometers  for  measuring  low  tempe- 
ratures. It  bolls  at  the  temperature  of  170  ,  and  is  con- 
verted into  a  vapour,  the  specific  gravity  of  which  is  to 
that  of  air  as  16  to  10. 

A'LCOHOLATES.  Salts  in  which  I 
replace  the  water  of  crystallisation. 

A'LCORAN,  or  \  I.KORAN  (  Al  Koran,  or  the 
Arabic.)  The  sacred  book  of  the  Mohammedans  ;  which, 
according  to  their  belief,  was  dictated  to  their  prophet  by 
the  angel  Gabriel.  The  Koran  consists  of  114  chapters  ; 
which  are  distinguished,  not  by  their  numerical  order, 
but  by  certain  titles,  under  which  they  are  respectively 
known.  Every  chapter  is  divided  into  smaller  portions, 
analogous  to  the  verses  of  our  Scriptures.  There  are, 
however,  seven  principal  ancient  copies  of  the  Koran  ; 
and  in  all  of  these  the  number  of  verses  Is  not  the  same. 
The  Koran  Is  written  in  what  may  be  termed  a  species  of 
chiming  or  Jingling  prose.  It  is  regarded  among  the  Mo- 
hammedans as  in  itself  a  standing  miracle,  and  a  proof 
of  the  truth  of  their  religion  ;  and  hence  the  division  be- 
tween those  who  believe  the  Koran  to  be  eternal  and  un- 
created (the  Sonnites  or  orthodox),  and  various  sects  of 
heretics.  • 

A I  i  <>'  VK.  (Alcoba,  Sp.,  Elcaut,  Arab.,  a  sleeping 
chamber.)  In  Architecture,  that  part  of  a  sleeping 
chamber  where  the  bed  Is  placed.  The  use  of  alcoves, 
though  not  by  that  name,  is  ancient.  They  were  fre- 
quently designed  in  the  form  of  a  niche ;  such,  for  in- 
stance, as  those  that  Winckelman  notices  at  Hadrian's 
villa  at  Tlvoll,  of  which  species  some  are  also  to  be  seen 
at  Pompeii.  They  were  often  formed  by  an  enclosure  or 
balustrade,  sometimes  high  and  sometimes  low.  through 
which,  by  means  of  draperies,  this  part  was  separated 
from  tbe  large  chamber,  whereof  it  w  as  a  pan.  A  notion 
of  it  may  be  obtained  from  many  of  the  ancient  bassi  ri- 
llevi,  especially  from  the  celebrated  one  known  by  the 
name  of  the  Noise  Aldobrandine.  In  modern  architec- 
ture, this  part  of  a  room  differs  according  to  the  rank 
and  taste  or  the  proprietor  ;  in  England  it  is  rarely  used, 
but  in  France  and  Italy  It  forms  frequently  a  beautiful 
feature  In  the  apartments  of  their  palaces. 

A'LCYONITES.  A  collective  term  for  the  fruit-like 
spongiform  flint  fossils  common  lu  chalk  formations. 

ALCYO'NIUM.  A  Linmean  term  for  an  aggregate 
genus  of  marine  polypes,  having  a  fleshy,  coriaceous,  spl- 
cular  axis,  beset  with  stellate  cells,  containing  each  a 
polype  with  eight  radiate  denticulate  arms.  The  axis  Is 
fixed  to  foreign  bodies,  and  in  some  species  rises  in  short 
branches  or  lobes,  as  in  that  commonly  known  by  the 
name  of"  Dead  Man's  Hand"  (Alcyonium  digitaturo, 
Lin.  ;  Lobularia  digital*,  I  Aim.) 

A'LCYONS.  (Gr.  tUava*,  a  htngfishrr.)  The  name 
given  by  Temmlnck  to  an  order  of  birds  of  which  tho 
kingfisher  (alcedo)  is  the  type. 

A'LDER.  (Ellarn  in  Anglo-Saxon.)  A  native  tree 
belonging  to  the  natural  order  Betulacen.  It  Is  chiefly 
found  in  damp  situations,  and  is  of  little  value  except  for 
hurdle  wood,  and  for  the  manufacture  of  charcoal. 

A'LDERMAN.  Originally  written  ealdor-man.  mean- 
ing elder-man,  which  was  used  in  the  earlier  parts  of  the 
Saxon  period  as  a  name  of  dignity  unconnected  with 
office;  it  was  also  the  original  title  of  the  officer  who  was 
subsequently  styled  earl,  whence  counties  were  some- 
times called  alderman-shires.  It  seems  also  to  have  been 
the  designation  of  the  chief  magistrate  or  judicial  func- 
tionary of  minor  districts,  in  which  sense  it  first  appears 
In  connection  with  boroughs.  Its  application  is  now  con- 
fined to  the  class  of  municipal  officers  in  a  borough  next 
In  order  to  the  mayor.  By  6  &  6  W.  4.  c.  76..  the  alder- 
men are  to  be  In  number  one-third  of  the  councillors  in 


Alcohol  burns  with  a  pale  flame,  and  produces 
trid  and  water  ;  the  weight  of  the  water  thus  f< 


every  borough  (London  alone  being  excepted  from  the 
provisions  of  the  act),  one  part  to  be  elected  triennlally, 
on  the  9th  of  November,  from  among  councillors  or 
persons  qualified  to  be  such  ;  and  to  form,  with  the  mayor 
'  councillors,  the  council  of  the  borough. 
LDINE  EDITIONS.  In  Bibliography,  those  which 
of  the  family  of  Aldus  Manutius. 
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ALEATORIUM. 

long  after  the  your  1490 ,  and  to  his  industry  and  zeal 
we  owe  several  of  the  first  editions  of  Greek  authors,  and 
many  other  valuable  works.  The  Italic  characters  used  in 
Homan  printing  by  AMus  and  hi*  family,  first  appear  in 
his  Virgil  of  1501  j  and  from  that  period  a  series  of  works, 
chiefly  classical,  both  Greek  and  Latin,  proceeded  from 
his  press  in  a  duodecimo  form  :  these  are  tho  best  known 
and  most  common  Aldinc  editions.  The  family  press  is 
said  to  have  been  broken  up  In  1597,  after  producing  908 
editions.  There  are,  however,  Venetian  publications  of 
the  l>eginnlng  of  the  17th  century  which  bear  the  Impress 
of  the  Aldine  family  (an  anchor  and  dolphin  engraved  on 
the  last  page).  A  branch  of  the  Aldine  press  was  for  a 
short  period  established  in  Rome.  {See  Raynouard,  An- 
naif*  de  V Imprimerie  des  Aides.) 
ALE.   See  Bbbb. 

ALEATO'RIUM.  (Lat.)  In  ancient  Roman  architec- 
ture, an  apartment  appropriated  to  the  use  of  players  with 
dice  or  alete. 

ALECTCRlDRS.  (Gr.  k>  i*r**.  a  cock.)  A  tribe  of 
rasorial  or  gallinaceous  birds,  Including  the  curassow, 
and  the  species  which,  like  it,  resemble  the  common  fowl 
in  the  form  of  the  beak. 

ALE'MBIC.  (From  the  Arabic  particle  al,  the.  and 
ambeeq,  corrupted  from  the  Greek  word  *ac«<{,  a  cup  or 
vesseL)  An  obsolete  form  of  still.  Constructed  upon  a 
small  scale  in  glass,  It  is  sometimes  used  in  the  labora- 
tory. 

ALE'MBROTH,  or  Salt  of  Wisdom.  A  term  applied  by 
tho  old  chemists  to  a  salt  composed  of  ammonia,  mu- 
riatic add,  and  oxide  of  mercury.    It  is  poisonous. 

ALEXA'NDRIAN  SCHOOL.  Au  academy  for  lite- 
rature and  learning  of  all  kinds,  instituted  at  Alexandria 
by  Ptolemy,  son  of  Lagus,  and  supported  by  his  succes- 
sors. The  grammarians  and  mathematicians  of  this  school 
were  particularly  celebrated.  In  the  former  class  occur 
the  noted  names  of  Aristarchus,  Harpocration,  and  Aristo- 
phanes ;  and  among  the  latter  were  numbered  the  astro- 
nomer Ptolemy,  and  geometer  Euclid.  The  grammarians 
of  Alexandria  exercised  a  universal  literary  jurisdiction, 
publishing  canons  of  those  who  were  to  be  considered 
standard  authors,  and  revised  editions  of  ancient  writers. 
For  some  account  of  the  famous  collection  of  books  at 
Alexandria,  tee  Library. 

ALEXA'NDRINE.  The  French  heroic  verse  of 
twelve  syllables  or  six  Iambic  feet.  In  English  poetry  it 
Is  occasionally  used:  by  Drydcn.  sometimes  as  a  second 
line  in  a  heroic  couplet,  more  frequently  as  a  third  line  in 
a  triplet ;  and  tho  Spenserian  stania  necessarily  con- 
cludes with  an  Alexandrine.  The  lines  of  Pope,  defining 
the  Alexandrine  by  an  example,  are  well  known  : 

*•  A  needle**  Alccundrinr  ctvtt  thr  *ong. 
Which.  Iik.-  a  woondod  snake,  dr*a»  M* 

ALEXIPHA'RMIC.  (Gr.  iAi|< 
a  poison.)    Antidotes  to  poisons. 

ALEXITE'RICS.  (Gr.  kU(m,  I  avert.)  Preserv- 
atives against  contagious  and  Infectious  diseases  and  the 
effects  of  poisons  in  general. 

A'L  G  .E .  ( Lat .  alga,  sea-weed. )  Plants  which  are  des- 
titute of  all  signs  of  sexual  organs,  and  which  vegetate  ex- 
clusively under  water.  When  they  grow  In  salt 


■  called  sea-weeds,  when  in  fresh  water  they  art 
conferva*.  They  comprehend  in  the  division  Zoospcrmca*. 


of  the  lowest  known  forms  of  vegetable  life,  plants 
consisting  of  simple  cell*  adhering  in  different  degreer, 
and  emitting  at  maturity  spores  or  seeds  having  a  distinct 
.  motion.    In  the 


iai  motion,    in  tne  caw  oi  usciuatortas,  inc  wi 
i  of  the  plant  writhes  and  twists  spontaneously  j 
nenas  actually  copulate.    It  Is  in  this  part  of  the 


of  Oscillatorias.  the  whole 
and 
ve- 
getable kingdom  that  plants  approximate  to  animals  in 
the  most  striking  degree.  An  excellent  account  of  the 
salt-water  species  Is  given  in  Grcville's  Algte  Britannlcsc  ; 
the  fresh-water  kinds  may  be  studied  In  tho  f  " 
of  the  English  Flora. 

ALOARO'BA.  (Arab,  al,  the.  and  garoba,  a  bean- 
tree.)  A  tree  found  in  the  southern  parts  of  Europe, 
and  In  Palestine,  having  pods  filled  with  a  sweetish 
nutritious  powder :  they  are  supposed  to  have  been  the 
which  St.  John  fed  In  the  wilderness.    It  is 


the  ceratonla  siliqua  of  botanists. 
A'LGAROTH,  POWDER  OF. 
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A'LGEBRA.  An  Important  branch  of  the  mathematical 

to  be  the  method  of  calcu- 
tles.  It  Is  a  sort  of  universal 
•  same  principles  as  common 
cecdlng  by  rules  and  operations  pre- 
cisely similar.  But  It  is  not  confined  merely  to  questions 
relating  to  numbers,  being  applied  generally  to  investi- 
gate the  relations  that  subsist  among  quantities  of  all 
kinds,  whether  arithmetical  or  geometrical.  The  rea- 
soning is  carried  on  by  general  symbols  ;  and  It  is  to  the 
complete  system  of  notation,  which  has  been  Introduced 
by  its  successive  cultivators  and  improvers,  that  it  owes 
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ALGEBRA. 

The  symbols  employed  in  algebra  are  of  two  kinds : 
those  which  denote  quantities ;  and  those  which  denote  the 
affections  or  relations,  or  properties  of  quantities,  and 
operations  to  be  performed  on  them.  For  representing 
quantities  or  magnitudes,  the  letters  of  the  alphabet  are. 
employed.    Thus,  in  the  solution  of  an  arithmetical 

Itroblem,  a  number  may  be  represented  by  the  letter  a  ; 
n  geometry,  a  may  represent  a  line  or  an  angle ;  in 
mechanics,  a  force.  The  relations  of  quantities  are  ex- 
pressed by  other  conventional  symbols.  The  relation  of 
equality  is  expressed  by  the  sign  —  ;  thus,  to  express 
that  the  quantity  represented  by  a  is  equal  to  the  quan- 
tity represented  by  o,  we  write  a  —  b.  The  symbol  ^ 
or  <  coming  between  two  quantities  denotes  inequality  ; 
thus,  a  ^  h  signifies  that  a  is  greater  than  b,  and  a  <  ft 
denotes  that  a  is  less  than  b.  The  two  primary  opera- 
tions of  which  quantities  are  susceptible,  are  addition 
and  subtraction,  and  these  are  respectively  indicated  by 
the  symbols  +  plus,  and  —  minus.  For  example,  a  o 
denotes  the  sum  of  the  two  quantities  a  and  b,  or  that  a 
is  to  be  increased  by  b ;  and  a  —  b  denotes  the  difference 
between  a  and  6,  or  that  a  is  to  be  diminished  by  6. 
Multiplication  is  indicated  by  the  symbol  x,or  by  simply 
placing  the  letters  beside  each  other  without  an  inter- 
vening symbol.  Thus,  in  numbers,  a  X  b  or  a  b  denote 
the  same  thing,  namely,  the  product  arising  from  the 
multiplication  of  the  number  a  into  b.  In  geometry,  two 
letters  joined  together,  as  a  b,  denote  a  rectangular  par- 
allelogram, one  of  the  sides  of  which  is  represented  by  a, 
and  the  other  by  b.  Division  is  indicated  by  -f- ;  or  more 
frequently  by  placing  one  ofthc  numbers  above  the  other 

80 -MO,  or$. 

In  addition  and  subtraction,  the  quantities  connected  by 
the  appropriate  symbols  must  be  homogeneous,  or  of  the 
same  kind;  for  it  Is  only  such  quantities  that  admit  of 
addition  or  subtraction.  Of  two  quantities  connected  by 
the  symbol  of  multiplication,  one  must  necessarily  be  an 
abstract  number,  for  a  quantity  can  only  be  multiplied 
by  a  number,  or,  which  is  the  same  thing,  added  to  Itself 
once  or  twice,  or  some  other  number  of  times.  When 
division  is  to  be  performed,  the  divisor  may  either  be  a 
quantity  of  the  same  kind  as  the  dividend,  or  it  may  be 
an  abstract  number;  hi  tho  former  case,  the  quotient  is 
an  abstract  number  ;  in  the  latter,  It  is  a  quantity  of  tho 
same  kind  as  the  dividend. 

In  the  multiplication  of  quantities,  the  frequent  repe- 
tition of  the  same  symbol  would  become  inconvenient ; 
it  is  usual,  therefore,  to  write  the  root  only  once,  and  to 
place  over  it,  on  the  right,  the  exponent  or  number 
Indicating  the  power:  thus,  d*  denotes  the  same  thing  a* 
a  a,  or  the  square  of  a;  a3  is  the  same  as  it  a  a,  or  the 
cube  of  a,  and  an  denotes  the  istb  power  of  a,  or  a  mul- 
tiplied by  »  times  Into  itself.    By  analogy,  a*  denotes 

the  square  root  of  a ;  a*  the  cube  root  of  a,  and  so  on. 
{See  Notation.  Symbol.) 

Algebra  is  in  its  nature 
metic.  In 
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other  absolute  numbers  arc  required  to  be  c 
But  in  algebra  the  symbols  that  are  employ, 
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whatever.  In  which  numbers  are  subjected 
series  of  operations.  In  this  nianuer  the  general  pro- 
perties of  numbers  are  discovered.  For  example,  the 
expression  (o  +  *)  {a—b),  which  signifies  that  the  sum 
of  the  two  numbers  a  and  6  is  to  be  multiplied  by  their 
difference,  becomes,  on  performing  the  multiplication, 
al  —  &i ;  whence  we  infer  this  general  or  universal  truth, 
namely,  that  the  product  of  the  sum  and  the  difference 
of  any  two  numbers,  is  equal  to  the  difference  of  tho 
squares  of  those  numbers.  Arithmetic  could  only  prove 
the  property  to  be  true  In  respect  of  particular  numbers. 
The  systematic  notation,  to  which  algebra  owes  nearly 
the  whole  of  its  power  as  an  instrument  of  research,  la 
only  of  recent  introduction.  Indeed,  the  science  itself. 
If  known  at  all  to  the  ancient  Greek  mathematicians,  was 
known  only  as  a  higher  species  of  arithmetic.  The  first 
writer  on  the  subject,  with  whose  works  we  arc  ac- 
quainted, is  Diophantus,  who  lived  about  the  middle  of 
the  fourth  century  of  our  era,  and  his  work  relates  only 
to  a  peculiar  class  of  arithmetical  questions,  in  the 
solution  of  which  he  displayed  considerable  address,  but 
the  symbols  which  he  used  were  only  abbreviations 
(such  as  the  initial  or  terminating  letters)  of  the  ordi- 
nary words.  The  treatise  of  Diophantus  passed  into  tho 
hands  of  the  Arabians ;  but  algebra  received  from  them 
no  improvement  or  extension.  From  the  Arabians,  it 
was  transplanted  into  Italy,  in  the  beginning  of  the  13th 
century,  by  Leonardo  Bonacci,  a  merchant  of  Pisa,  who 
had  travelled  frequently  in  the  East,  and  become  ac- 
quainted with  the  science  of those  countries.    A  treatise 
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known,  «u  written  by  him  In  the  year  1202,  and  from 
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fetsor  of  mathematics  at  llunoma,  about  the  year  150S, 
first  broke  through  the  boundary  within  which  it  had 
;  been  confined,  and  accomplished  the  solution  of 
of  the  third  degree.  A  general  method  of 
cubic  equations  was  soon  after  discovered  by 
lea,  who  communicated  it,  under  an  oath  of  strict 
secrecy,  to  the  celebrated  Cardan.  Presuming  on  some 
Improvements  he  had  made  in  the  rules  given  to  him  by 
Tartalea,  and  on  the  demonstrations  which  he  certainly 
had  the  merit  of  Inventing,  Cardan,  with  a  remarkable 
(though,  unfortunately,  In  the  history  of  science  not 
singular)  instance  of  bad  faith,  published  the  whole  as  a 
supplement  to  a  treatise  which  be  had  composed  several 
year*  before  Cardan,  however,  considerably  extended 
the  methods  given  to  him  by  Ttirtalea,  and,  besides,  con- 
tributed to  improve  the  notation,  by  frequently  employ- 
ing the  letters  of  the  alphabet.  Lewis  Ferrari,  a  disciple 
of  Cardan,  had  the  honour  of  making  the  next  im- 
portant improvement  In  the  science,  by  the  discovery  ol 
a  method  of  solving  biquadratic  equations,  or  equations 
of  the  fourth  degree ;  and  it  is  remarkable  that  all  the 
efforts  of  modern  mathematicians  have  not  yet  been  able 
to  pas*  this  barrier,  or  effect  the  general  solution  of 
equations  of  a  higher  order  than  tbe  fourth. 

The  first  great  step  to  the  improvement  of  algebra,  by 
tbe  introduction  of  a  concise  and  systematic  notation, 
was  made  in  Germany,  by  Stifel,  or  Stifelius,  a  protestant 
minister  whose  work,  "  Arithmctica  Integra,"  was  pub- 
lished m  I5t4.  Stifel  adopted  the  symbols  -*•  and  —  for  plus 
and  mtous,  to  represent  addition  and  subtraction,  and  also 
V (the  contraction  of  r)  for  radix,  or  root:  he  likewise 
LMnxloccd  the  numeral  expQDMti  of  the  powers, 
-».-*. -1.0.  +  1,  +  2,  +3,*c.  The  symbols, de- 
noting equality,  was  first  used  by  our  countryman, 
Robert  Rerorde 

lo  following  the  chain  of  the  principal  discoveries,  our 
attention  i»  next  arretted  by  Vieta,  a  native  of  France, 
who  first  applied  algebra  to  the  improvement  of  geo- 
metry, and  thereby  laid  the  foundation  of  the  modern 
anilysis.  He  was  also  the  first  who  employed  general 
symbols  to  represent  known,  as  well  as  unkuown,  quan- 
tities, and  thus  introduced  what  has  been  called  the 
specious  algebra.  In  contradistinction  to  tbe  literal,  where 
known  quantities  are  represented  by  numbers.  This 
Improvement,  simple  as  it  may  appear,  was  attended  by 
important  consequences,  as  it  rendered  the  methods 
quite  general,  and  enabled  the  algebraist  to  comprehend 
whole  classes  of  problems  In  a  single  formula.  Vietn 
lilu-u  iw  gave  a  method  of  solving  algebraic  equations  by 
»M  ri«\iiii  ition  ,  and  from  hit  d<x  trine  ot  angular  sections 
have  been  derived  the  arithmetic  of  sines,  and  some  of 
the  r.iost  valuable  pr«>ce*#es  of  trigonometry. 

Vieta  was  followed  by  Albert  Guard,  who  first  showed 
the  use  of  the  negative  sign  in  the  solution  of  equation*  ; 
Md  by  Harriot,  to  whom  the  science  Is  indebted  for  the 
wry  important  discovery,  that  every  algebraic  equation 
■Bay  be  regarded  as  the  product  of  as  many  simple  equa- 
tions as  there  are  units  In  the  number  expressing  its 
order.  An  equation,  for  instance,  of  tbe  fifth  degree  may 
be  regarded  as  the  product  of  five  simple  equations. 
Descartes  followed  soon  after,  and  opened  up  vast  fields 
of  discovery,  by  the  application  of  the  algebraic  analysis 
to  drone  th««  nature  and  investigate  the  properties  of  curve 
lines.  By  referring  every  point  of  a  curve  to  co-ordinate 
°r  perpendicular  axes,  be  expressed  the  relation  between 
it*  di*rent  points  by  means  of  an  equation,  which  served 
as  a  characteristic  to  distinguish  the  curve,  and  from 
«hka  Its  different  properties  could  be  investigated  by 
the  ordinary  operations  of  algebra.  Descartes  also 
(mated  out  the  method  of  constructing  or  representing 
geometrically,  equations  of  the  higher  orders ;  gave  a 
rule  for  solving  a  biquadratic  equation  by  means  of  n 
cubic  and  two  quadratics ;  and  improved  the  methods  of 
'educing  and  treating  equations  which  had  been  adopted 
bj  Cardan,  Girard,  Harriot,  and  others  who  had  pre- 
ceded him. 

Algebra,  as  a  science,  has  undergone  no  revolution  since 
tfct  time  of  Harriot  and  Dewartes  ;  but  :t  has  in «  n  lin- 
roved  in  all  its  details,  and  greatly  varied  and  extended 
its  applications.  During  the  last  century,  and  the 
utter  part  of  the  preceding,  the  method  of  infinite  series, 
w  wful  in  many  applications  of  mathematics,  particu- 
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Kuler  to  the  arithmetic  of  sines  and  a  complete  theory 
of  plane  and  spherical  trigonometry.  Applied  to  pro- 
blems concerning  the  motion  of  bodies  or  points,  algebra 
has  given  rise  to  the  doctrine  of  fluxions,  and  the  refined 
methods  of  the  differential  and  integral  calculus.  It  has 
completelj  »ii|>er>cdcd  the  u»e  of  the  elegant,  but  CCJJsV 
paratively  feeble,  ancient  analysis,  and  may  be  now 
regarded  as  forming  tbe  basis  of  the  whole  edifice  of 
mathematical  science.  (See  Binomial  Theorem,  Equa- 
tion, Notation.) 

ALGEBRA'IC  CURVE.  A  i  un  e  of  which  the  relation 
between  the  abscissa  and  the  ordt nates  is  expressed  by 
an  equation  which  contains  only  algebraic  quantities. 
The  term  algebraic  is  here  used  In  contradistinction  to 
transcendental,  under  which  Is  comprehended  infinite 
series  and  quantities  of  the  following  kind :  log.  a,  «*, 
sin.  sr,  cos.  x,  tan.  x,  Ac. 

ALGEBRAIC  EQUATION.  An  equation  of  which 
the  terms  contain  only  algebraic  quantities.  (See  Equa- 
tion.) 

A'LGORITHM,  signifies  the  art  of  computing  in  re- 
ference to  some  particular  subject,  or  in  some  particular 
way  ;  as  the  algorithm  of  numbers ;  the  algorithm  of  the 
differential  calculus. 

A'LGUAZIL.  A  Spanish  officer  corresponding  with  the 
English  bailiff,  having  power  to  place  persons  in  custody, 
and  apprehend  criminals. 

ALIAS.  ( Lat.  otherwise.1)  In  Law,  when  a  defendant 
sued  on  a  specialty,  or  a  prisoner,  had  more  than  one 
common  appellation,  he  was  designated  in  the  Latin 
forms  of  Instruments,  as  "  A.  alias  dictus  R."  When  it 
is  necessary  for  a  second  writ  of  the  same  description 
with  a  former  one  to  Issue,  it  is  headed  "  alias,"  as,  an 
alias  capias,  Ac. 

A' LIB  I.  ( Lat.  elsewhere.)  A  cant  law  phrase,  used  to 
express  the  species  of  defence  set  up  by  one  charged 
with  a  criminal  offence,  who  offers  evidence  to  prove 
that  he  was  elsewhere  at  the  time  of  the  btX  committed. 

A'LIDADE.  An  Arabic  name  given  to  the  Index  or 
ruler  which  moves  about  the  centre  of  an  astrolabe  or 
quadrant,  carrying  the  sights  or  telescope,  and  showing 
on  the  limb  of  the  instrument  tbe  number  of  degrees  and 
minutes  the  object  observed  is  elevated  above  the  horixon. 

A'LIEN,  generally  s|>eaking,  is  one  born  in  a  country 
out  of  t  heal  legianre  of  the  sovereign,  unless  his  father  were 
a  natural  bom  subject,  in  which  case  he  will  himself  be 
deemed  a  natural  born  subject,  to  all  intents  and  purposes. 
An  alien  in  England  cannot  hold  landed  property,  but  he 
may  hold  and  dispose  of,  by  will  or  otherwise,  goods, 
money,  or  other  personal  estate,  and  may  take  a  lease  of 
a  house  for  habitation  or  trade.  An  alien  may,  by  letters 
patent,  liecomc  a  denizen,  and  take  lands  by  purchase ; 
or  he  may  be  naturalised  bv  art  of  parliament,  and  so 
take  by  Inheritance.  In  either  case  he  becomes  an 
English  subject,  but,  nevertheless,  cannot  be  a  member 
of  the  privy  council  or  parliament.   (See  Denizen.) 

ALIEN  WATERS.   Any  stream  of  water  caj 
across  an  irrigated  field  or  meadow 


carried 
but  which  is  not 


employed  in  the  process  of  irrigation. 

A  L  IE  N  A' T  ION.  In  Law,  the  act  of  parting  w  ith  pro- 
perty :  more  especially  real  property.  The  alienation  ol 
real  property  takes  place  by  deed,  or  in  pais.   (See  Real 

PROPERTY.) 

ALIME'NTARY  CANAL.  A  cavity  in  the  interior 
of  an  animal  body  in  which  the  nutriment  is  taken  to  be 
digested,  before  It  is  conveyed  by  the  nutritive  vessels  to 
the  system  :  it  affords  the  best  organical  characteristic  of 
an  animal,  but  presents  various  modifications  of  struc- 
ture. Sometimes  it  is  a  simple  cavity  with  one  opening  \ 
sometimes  a  true  canal,  with  an  outlet  or  anus,  distinct 
from  the  inlet  or  mouth  ;  this  canal  may  be  divided  into 
stomach  and  intestine,  as  In  the  oyster ;  or  a  mouth, 
pharynx,  and  oesophagus  may  precede  the  stomach  ;  the 
oesophagus,  again,  may  have  one  or  two  sacculi  appended 
to  It,  called  crops.  The  stomach  may  be  subdivided  into 
four  bags,  as  in  the  ruminants,  or  Into  seven,  In  the 
bottle-nose  whale;  and  the  intestines  Into  small,  blind, 
and  large,  forming,  with  their  subdivisions,  what  are 
termed  duodenum,  jejunum,  Ileum,  cecum,  colon,  and 
rectum.  The  caecum,  again,  may  be  single,  or  double  as 
in  most  birds  ;  or  a  single  caecum  may  exist  in  addition 
to  a  double  one,  as  in  the  hyrax,  a  small  pachyderma- 
tous quadruped.  Lastly,  the  various  glandular  organs 
which  communicate  with  the  alimentary  canal  are  to  be 
regarded  as  csreal  processes  of  that  tube,  since  these 
are  developed  from  it,  and  in  this  condition  they  are 
permanently  retained  by  one  or  other  of  the  lower 
animals :  thus,  in  the  sea-mouse,  the  liver  Is  represented 
by  long,  branched,  lateral  processes  of  the  intestine ;  in 
the  cod  fish,  Ac.  the  pancreas  is  similarly  represented 
by  numerous  caeca!  processes  of  the  duodenum. 
'A'LIMONY.    In  Law.   The  allowance  for  which  a 
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married  woman  U  entitled  to  sue  on  separation  from  her 
h  us  land.   (See  Marriage.) 

A'LIQUOT  PART  of  ■  number.  A  number  which 
divides  the  given  number  without  leaving  a  remainder. 
Thus  2,  3,  4,  and  6,  are  aliquot  parti  of  11.  To  find  the 
aliquot  parts  of  any  number,  divide  the  given  number  by 
its  least  divisor;  divide  the  quotient  also  by  its  least 
divisor,  and  so  on,  always  dividing  the  last  quotient  by 
its  least  divisor  till  the  quotient  is  1.  The  divisors  thus 
used  are  the  prime  aliquot  ports  of  the  given  number  ; 
and  the  products  of  every  two,  every  three,  every  four. 
Ate.  of  the  prime  aliquot  parts,  give  the  compound  aliquot 
parts  of  the  given  number.  Suppose  the  given  number 
30 ;  divide  30  by  its  least  divisor,  which  is  2,  and  the 
quotient  is  15 1  divide  15  by  its  least  divisor  3,  and  the 
quotient  Is  5  ;  divide  5  by  Itself  (it  has  no  smaller  divisor) 
and  the  quotient  Is  I.  Therefore,  2,  3,  and  5,  are  the 
prime  aliquot  parts  of  30.  The 
are,  2X3-6,  2x5  =  10,  3x5=  15. 

ALISMA'CE/E.  ( Alisma,  from  alls,  voter,  in  Celtic.) 
A  small  natural  order  of  endogenous  plants,  marked  by 
the  presence  of  numerous  distinct  carpels  in  a  tripetal- 
oideous  flower.  They  form  a  near  approach  to  ranun- 
culaccK  among  exogens.  Alisma  and  sagittaria  are  com- 
mon genera 

ALI-TRUNCK,  ALITRUNCUS.  In  Entomology, 
the  posterior  segment  of  the  thorax  of  an  insect  to  which 
the  alidomen  is  affixed,  and  which  bears  the  legs,  properly 
so  called,  or  the  two  posterior  pairs,  and  the  wings. 

ALIZARINE.  From  All-sari  the  commercial  name 
of  madder  In  the  Levant ;  a  peculiar  colouring  principle 
obtained  from  madder. 

A'LKAHEST.  A  term  of  obscure  Arabic  origin,  ap- 
plied by  the  alchemists  to  a  supposed  universal  solvent. 

A'LKALI,  or  ALCALI,  derived  from  the  Arabic 
article  al,  and  kali,  the  name  of  a  plant  in  the  same 
language.    A  terra  originally  applied  to  the  ashes  of 
plants ;  now  generally  used  to  designate  potash,  soda, 
and  ammonia,  which  are  also  termed  vegetable,  mineral, 
and  volatile  alcalt.    These  substances  have  certain  pro- 
pertiet  in  common,  such  as  neutralising  and  forming 
salts  with  the  acids,  reddening  several  vegetable  yellows, 
and  dunging  some  blues  to  green,  and  ready  solubility 
in  water.    Lime,  baryta,  strontia,  and  magnesia,  have 
been  called  alcaline  earths,  from  their  analogous  action 
xhi  vegetable  colours.    Llthia  is  also  one  of  the  alcalls. 
A  singular  class  of  bodies  have  been  discovered  in  ve- 
getables which  have  been  termed  alcalls,  or  alkaloids, 
chiefly  in  consequence  of  their  power  of  saturating  and 
forming  definite  salts  with  the  adds.    Morphia,  quinia, 
Ac.  are  substances  of  this  description. 
ALKALI,  FOSSIL  or  MINERAL.  Soda. 
ALKALI,  PHLOG1ST1CATED.   Ferrocyanuret  of 
potassium. 
ALKALI.  VEGETABLE.  Potash. 
ALKALI,  VOLATILE.  Ammonia. 
A'LKALOI'DS.     Substances  analogous  to  alcaline 
bases  of  vegetable  origin,  and  generally  possessed  of  great 
*  activity.    Their  ultimate  elements  arc  carbon, 
oxvgen,  and  nitrogen.    The  principal  mh- 
thls  class,  together  with  the  plants  from  which 


Aconlta 

Am      i  i 

Atrouia 

Brucla 

Clnchonia 

Codela 

Conla 

Corydalla 

Cynapia 

Out  una 

Delphla 

Digitalta  - 

Emetlna  - 

Ilyoscyamia  - 

Meconia 

Morphia 

Narcottna 

Nicotina 

Picrotoxia  - 

Quinia 

Sanguiuaria 

Solania 

Thebaia  and  N areola 
Veretrla 


Aconitum  napellus. 
A  bark  from  Arica. 
Atropa  belladonna. 
Strychnos  nux  vomica. 
Cinchona  land  folia. 
Opium. 

Conium  maculatum. 
Corydalis  tuberosa. 
JEthusa  cynaplum. 
Datura  stramonium. 
Delphinium  staphisagria 
Digitalis  purpurea. 
Cephaells  Ipecacuanha. 
Ilyoscyamus  niger. 
Opium. 
Opium. 
Opium. 

Nicotiana  tabacum. 
Men  is  perm  um  cocculus. 
Cinchona  curdlfolia. 
Sanguinarla  canade 
Solanum  nigrum. 
Opium. 

Veratrum  sabadilla. 


A'LKANET.  (A  corruption  of  the  French 
orca,  a  rouge  pot.)  A  kind  of  reddish  purple 
tained  from  the  roots  of  Anchusa  tinctorla :  it  was 
used  for  staining  the  face. 

Alkanrt.    The  Anchusa  tinctoria.  The 
plant,  which  is  a  native  of  the  wanner  parts  of 
contains  a  red  resinous  colouring  matte 
to  alcohol  and  oils :  It  is  used  to  tinge 
especially  lip-salves,  of  a  red  colour. 
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ALLEGORY. 

women  of  eastern  nations,  to  tinge  the  eyelids  and  lashes 
of  a  black  colour.  Dr.  Shaw,  speaking  of  the  women  In 
Barbary.  says,  "  None  of  these  consider  themselves 
dressed,  till  they  have  tinged  the  edge*  of  their  eyelids 
with  alkoohl. " 

A'LLA  BREVE.  (Ital.  according  to  the  breve.;  In 
Music,  the  name  of  a  movement  whose  bars  or  measures 
consist  of  the  note  called  a  breve,  equal  therefore  to  two 
semibrevet  or  four  minims.  It  is  denoted  at  the  begin- 
ning of  a  staff*  by  a  C  with  a  bar  drawn  through  it 
vertically. 

A'LLA  CAPELLA.  (Ital.  according  to  the  chapel.) 
In  Music,  the  same  as  alia  breve.  The  name  originates 
in  the  circumstance  of  this  time  being  principally  em- 
ployed for  movements  used  in  the  church  or  chapel. 

A'LLA H.  The  Arabic  name  of  the  Supreme  Being. 
It  signifies  the  True  God,  as  opposed  to  the  deities  of 
idolaters. 

A'LLANITE.  A  silico  ferriferous  oxide  of  cerium  from 
Greenland :  named  after  the  late  Mr.  Allan  of  Edinburgh. 

ALLA'NTOIC  ACID.  A  white  errs  tail  I  sable  acid, 
obtained  by  evaporating  the  allantoic  liquid  of  the  foetal 
calf. 

ALLA'NTOIS.  (Gr.  mXXme,  a  sausage  and 
form.)  A  thin  membranous  sac  developed  from  the  ter- 
mination of  the  alimentary  canal  of  the  embryo,  situated 
between  the  amnion  and  chorion,  and  organised  by  the 
hypogastric  arteries  and  umbilical  vein.  Its  function,  as 
a  temporary  respiratory  organ,  is  of  most  importance  in 
those  oviparous  vertebrates  where  the  embryo  has  no 
branchia* ;  In  the  mammalia,  its  use  Is  more  or  less 
superseded  by  the  chorion  and  placenta.  In  some  quad- 
rupeds the  a  11  an  to  is  has  the  form  of  a  sausage ;  whence 
its  name. 

ALLE'GIANCE.  (Fr.  ligencc,  from  the  Latin  ligare 
and  allegare,  to  bind.)  The  obedience  which  a  citizen 
owes  to  his  prince  or  country.  The  allegiance  of  a  born 
subject  of  the  English  Crown  is  inseparable,  and  follows 
him  every  where:  nor  can  he  by  any  act  of  his  own  free 
himself  from  it.  There  is  also  a  temporary  allegiance, 
which  foreigners  incur  so  long  as  they  reside  within  the 
king's  dominions.  By  common  law,  all  persons  above 
the  age  of  twelve  years  were  required  to  take  the  oath  of 
allegiance  at  the  court  leet ;  and  the  oaths  of  allegiance 
and  supremacy  have  since  been  Imposed  by  many  statutes. 
The  present  form  of  the  oath  of  allegiance  was  Intro- 
duced by  the  Convention  Parliament  of  lft«.  In  the 
United  States,  it  appears  to  be  regarded  as  a  doubtful 
point,  whether  the  allegiance  of  the  citizen  is  necessarily 
perpetual,  as  with  us.  The  American  laws  also  require 
a  foreigner  to  have  renounced  (at  far  as  possible  by  his 
own  act)  allegiance  to  his  former  government,  two  years 
before  he  takes  the  oath  of  allegiance  to  that  of  his  ac- 
quired country. 

A'LLEGORY.  In  Rhetoric  and  Literature  (from  the 
Greek  words  isXX*.  another  fMing,  and  iyet*.  I  deelare.) 
has  lieen  defined. '"  a  figurative  representation,  in  which 
the  signs  (words  or  forms)  signify  something  beyond 
their  literal  or  direct  meaning.  In  this  sense  allegory 
may  be  addressed  to  the  eye,  in  painting  and  sculpture, 
by  means  of  forms,  intended  to  convey,  besides  the  notion 
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objects  which  they 
ideas  to  which  these  objerts  are  supposed 
analogy.   Allegory  differs,  1.  from  symbolical  wt 


Ing  or  representation  ;  because  in  the  first,  the  type  and 
antitype,  or  thing  exhibited  and  thing  Intended,  hare 
some  real^ or  "»tural  resemblance,  relation,  or  analogy  : 

Thus,  to  take  an  Instance  from  modem  literature :  if  it 

of  the  middle  ages,  and  Dante  in  particular,  attached  a 
conventional  meaning  to  certain  ideas  frequently  recur- 
ring in  their  poems  ;  as,  for  example,  that  Satan  signified 
the  papal  power. —the  three  b.-asts  mentioned  in  the 
commencement  of  Dante's  poem  three  State*  —  love, 
loyalty  to  the  emperor,  Ac.  Ac. :  then  their  poems,  consi- 
dered with  reference  to  this  occult  sense,  must  be  regarded 
as  specimens  not  of  allegory  but  of  symbolical  writing. 
But  if,  as  In  the  more  ordinary  interpretation  of  Dante's 
poem,  Satan  represents  the  abstract  idea  of  eternal 
misery,  the  beasts  particular  vices,  Ac,  which  in  com- 
mon acceptation  are  supposed  to  have  some  natural 
analogy  with  their  representatives,  the  poem  is  in  thtt 
respect  to  be  regarded  as  an  allegory.  Thus,  also, 
critics  hare  endeavoured  to  gire  a  symbolical  sense  to 
the  sixth  book  of  Virgil's  .F.neld  ;  while,  independently 
of  that  sense,  if  it  really  exist,  there  is  an  obvious  alle- 
gorical meaning  running  through  the  whole.  (In  ancient 
criticism,  however,  the  words  allegory  and  symbol  were 
not  so  accurately  distinguished  ;  and  in  our  translation  of 
the  Bible,  St.  Paul  is  made  to  use  the  word  allegory  in  the 
clear  sense  of  type.  Gal.  Iv.  24.)  Allegory  differ*.  2.  from 
parable,  only  Inasmuch  a*  the  latter  is  a  species  of  tho 
former:  a  parable  being  a  short,  sententious,  allegorical 
narration.  And,  3.  it  Is  different  from  metaphor,  being 
!  a  chain  of  metaphors,  or  a  single  metaphor 
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ALLEGRETTO. 

mar  also  be  mentioned  as  a  specie*  of  allegory, 
a.)  An  Allegory,  or  allegorical Ule.  in  the  some- 
rower  tense  in  which  the  term  is  used  in 


ALLUSION. 


to  generally  a  talc  in  which  abstract 
1:  such  (to  cite 


which  ts  in  Tact  a  com  mi 
tun.-*  ».  ircclr  cnmpttihl.-, 
through  its  several  incldei 


'  incidents,  when  considered  merely  as 
a  narrative  and  without  reference  to  the  ulterior  meaning, 
and  consistency  of  analogy  between  the  thing  represented 
and  the  thing  answered. 

ALLEGR'ETTO,  and  ALLEGRO.  (Ital.  a  tittle 
merry,  and  merry.)  In  Music.  The  first  term  Is  a  dimi- 
nutive of  the  second,  which,  prefixed  to  a  movement, 
signifies  that  it  is  to  be  performed  in  a  brisk  and  lively 
manner ;  not,  however,  with  hurry  or  precipitation,  but 
quicker  than  any  other  time  in  music,  except  that  marked 
presto.  The  different  times  used  in  music  are  arranged 
as  follows :  proceeding  from  slow  to  quick,  namely  grave, 
adagio,  allegretto,  allegro,  and  presto.  The  word  plu, 
mart,  added  to  any  of  these,  and  the  word  poco,  little, 
strengthen  the  significations  in  their  various  kinds. 

AXLEMAND.  (Fr.)  In  Music.  A  species  of  slow 
grave  music  or  movement  in  common  time  and  performed 
•low.    From  its  name  it  would  seem  to  belong  to  Ger- 


AU 


man t .  but  it  Is  now  altogether  disused 

ALL-HA'LLOWS.    The  old  English 
Saints'  day  (the  1st  of  November). 

ALLLVCEOUS.  (Lat.  allium,  garlic.)  Any  thing 
having  the  vmell  of  onions  or  garlic. 

ALLIACEOUS  PLANTS.  Plants  which  partake 
more  or  Less  of  the  qualities  of  garlic  and  onions  ;  such 
a  '  mum,  thallots,  r««  ambole,  chives,  leeks,  garlic,  ,ve. 

ALLl'ANCK.  In  Politics  and  International  Law,  a 
league  between  two  or  more  friendly  powers ;  which  may 
I* cither  offensive  and  defensive,  or  defensive  only.  Of 
the  former  species  is  the  alliance  of  1*13  against  Na- 
poleon, subsequently  called  the  Holy  Alliance.  Of  the 
utter,  the  Quadruple  Alliance,  concluded  in  1*33 between 
England.  France.  Spain,  and  Portugal.  Alliances  are 
dhided  by  publicists  Into  three  classes.  1.  Those  in 
which  the  allied  parties  agree  to  prosecute  a  war  with 
their  whole  force.  2.  Alliances  in  which  auxiliary  states 
pledge  themselves  to  grant  to  a  principal  state  a  fixed 
contingent  of  men,  money,  Ac.  3.  Treaties  to  furnish 
troop*  for  stated  subsidies,  to  make  advances  of  money, 
4c. 

ALLIGA'TION.  (Lat.  alllgo,  I  bind,  or  He  together.) 
A  rule  of  Arithmetic,  fbr  the  solution  of  questions  con- 
Hii  ik.-  th*  <  t m> pounding  or  mixing  together  of  different 
ingredients,  or  ingredients  of  different  qualities.  There 
we  two  cases,  one  of  which  Is  alligation  medial,  and  the 
other  alligation  alternate.  To  the  first  case  belongs  a 
question  of  this  sort :  Suppose  4  gallons  of  wine  at  12 
'hillings  per  gallon,  to  be  mixed  with  C  gallons  at  17  shil- 
ling* per  gallon,  what  is  the  worth  of  a  gallon  of  the 
mixture.  But  If  It  were  asked,  how  many  gallons  of 
wine,  at  17  shillings  per  gallon,  must  be  mixed  with  4 
|)UoQt  at  12  shillings  per  gallon,  in  order  that  the  worth 
of*  icallun  of  the  mixture  mar  be  1 5  shillings,  the  question 
would  belong  to  alligation  alternate.  Questions  of  this 
tind  are,  however,  most  easily  resolved  by  elementary 
*lfenr»;  of  which  they  form  an  easy  class  of  Indeter- 
minate problems,  admitting  in  general  of  an  indefinite 
Datatier  of  solutions. 
A'LLIGATOB.  (A  corruption  ofthe Portuguese  word 
lagarto,'  which  is  derived  from  lacerta,  a  lizard.)  In 
»'«iera  Zoology,  the  term  is  limited  to  those  species  of 
'T  t'4]!,-  which  have  a  wide  atjtfJM  muzzle,  unequal 
teeth,  the  fourth  pair  of  which,  counting  backwards  in  the 
lower  Jaw,  pass  into  corresponding  cavities  in  the  upper 
jaw,  where  their  points  are  concealed  when  the  mouth 
H  closed.  In  the  true  crocodiles,  the  corresponding  teeth 
,t.  n  uroove.  in  the  margin  of  the  upper  jaw, 
■  ire  (..r.r^iu.-ntly  .  xpoo-d.  in  the  alligator,  the 
he-d  ..  |„»  oblong.  Its  length  being  generally  at  to 


tposcu. 
lew  oblong.' 1U ^  length  1 
dth  as  3  to  2:  the  teeth 
i  in  the  crocodiles,  sometl: 
J*o  to  the  lower  jaw,  and  to 

and  feet  are  rounded, 
utions  ;  the  interspace*  of  the  toes  are  only 
!  for  half  their  extent  by  a  short  membrane.  The 
"   as  to  yet  known,  arc  peculiar  to  the  New 


to  twenty- 
tn  the  upper.  The 
neither  crests 


ALLITERA'TION.    In  Composition.  The  frequent 
«arrenee  of  the  same  letter,  chiefly  at  the  commence- 
ment of  different  words.    This  ts  sometimes  resorted  to, 
Ully  in  poetry,  for  the  production  of  effect.    In  the 
:  languages,  alliteration  was  a  recognised  on 


;  and  In  old 
composed  in  alliterative 
Vision  of  Piers  " 

ALL 
in  the 


of  Piers  Ploughman  is 
OCA'TION.  In  Law. 
Exchequer.    The  writ 


{^om- 


it exhibits  i 


of  allowance  of 

granted  by  the  mat 
court.  Is  termed  in 
ALLOT  11 ROITE.  A 

1  with  phosphate  of  soda 
several  ch 


changes  of  colour, 


uncertain 

derivation  (deduced  by  some  writers  from  the  old  Teu- 
tonic "aloud,"  denoting  the  antiquity  of  the  tenure). 
Land  held  by  an  individual  in  his  own  absolute  right, 
discharged  of  all  feudal  obligation  :  opposed,  therefore,  to 
fee,  fief,  or  feud.  No  allodial  property  can  exist  in 
England*  where  the  king,  in  the  ere  of  the  law,  is  lord 
paramount  of  all  lands  and  hereditaments.  In  ancient 
France  the  rule  was,  "  nulle  terre  sans  seigneur,"  and 
the  presumption  was  in  some  parts  of  that  country  alw  ays 
In  favour  of  a  fief,  unless  the  land  were  shown  to  be 
allodial.  In  Germany,  on  the  contrary,  the  legal  pre- 
sumption was  in  favour  of  the  allodium. 

ALLOTMENT  OF  LANDS.  Any  piece  of  land,  set 
apart  or  allotted  for  any  particular  purpose.  When  more 
land  is  laid  to  a  cottage  than  suffices  for  a  garden,  it  is 
commonly  called  a  cottage  allotment. 

ALLOV'.or  ALLAY.  (From  the  French  verballoyer. 
to  mix  one  metal  with  another,  in  order  to  coinage  . 
derived  |>erhaps  from  A  la  lot',  the  proportions  of  the 
metals  being  regulated  by  law ;  perhaps  from  allier,  to 
unite ;  or  allocare,  to  put  together.)  A  term  applied  to 
compounds  of  the  precious  metals  with  others  of  less 
value,  or  to  the  least  valuable  of  the  metals  In  such 
compounds :  thus,  gold  is  said  to  be  alloyed  with  silver, 
and  silver  with  copper.  Chemists  generally  apply  the 
term  to  all  combinations  obtained  by  fusing  metals  with 
each  other :  thus,  brass  is  an  alloy  of  copper  and  line ;  and 
bronze,  of  copper  and  tin  ;  except  when  mercury  is  one 
of  the  combiuiog  metals,  in  which  case  they  call  the 
compound  an  amalgam.  Many  uf  the  alloys  arc  im- 
portantly useful  in  the  arts :  thus,  gold  and  silver,  which 
lu  their  pure  state  are  too  soft  and  flexible  for  the  manu- 
facture of  plate,  coin,  trinkets,  Ac,  are  hardened  by  the 
addition  or  a  certain  portion  of  copper ;  while  their  colour 
and  other  valuable  qualities  are  not  materially  impaired. 
The  standard  gold  in  circulation  In  this  country,  is  an 
alloy  of  1 1  parts  of  pure  gold,  and  one  of  copper.  Some- 
times the  alloy  consists  partly  of  silver,  especially  in  the 
older  coins  ;  and  it  is  to  tne  preponderance  of  one  or  other 
of  these  alloys  that  the  different  colour  of  gold  coin  is 
owing  ;  the  paler  containing  silver,  the  dce|»er  coloured, 
coppen  A  little  palladium  la  sometimes  present,  which 
gives  the  gold  a  disagreeable  brownish  hue,  as  seen 
occasionally  in  some  sovereigns.  Our  standard  silver, 
used  for  coin,  consists  in  12  parts,  of  11^  silver,  and 
£|  copper:  in  these  alloys  It  to  necessary  to  employ 
copper  of  the  utmost  purity ;  for  a  very  minute  portion  of 
some  of  the  other  metals,  especially  of  lead,  renders  the 
precious  metal  brittle.  The  silver  alloy  used  for  plate 
is  the  same  as  that  for  coin,  and  the  purity  is  guaranteed 
by  the  stamp  of  the  Goldsmiths'  Company.  The  subject 
of  alloy  for  coin  underwent  an  elaborate  investigation 
at  the  beginning  of  the  present  century  by  order  of 
government ,  the  inquiry  was  Intrusted  to  Mr.  Cavendish 
and  Mr.  Hatchett,  and  tne  latter  gentleman  has  published 
a  valuable  account  of  his  experiments  In  the  "  Philo- 
sophical Transactions"  for  18U3,  to  which  the  reader  Is 
referred. 

Some  curious  circumstances  ensue  in  the  combination 
of  metals,  as  affecting  their  densities ;  the  specific  gravity 
of  an  alloy  being  sometimes  greater  and  sometimes  less 
than  the  mean  of  its  components,—  showing  that  in  some 
cases  expansion  has  taken  place,  and  in  others  con 
traction. 

Alloys  generally  melt  at  a  lower  temperature  than  that 
required  for  the  fusion  of  their  component  metals  sepa- 
rately ;  and  in  some  cases  the  most  refractory  metals 
form  very  fusitde  alloys.  There  are  some  alloys  which 
are  crystal  I i sable,  and  probably  of  definite  composition  ; 
but  the  atomic  doctrine  applies  only  in  a  few  case*  to 


only  in  • 

the  alloys,  and  it  Is  often  difficult  to  get  a  mass  of  alloy 
of  similar  composition  throughout  ;  thus,  gold  made 
standard  with  copper,  and  then  cast  Into  bars  in  upright 
moulds,  does  not  yield  an  uniform  compound  except 
under  due  precautions ;  for  the  upper  end  of  the  bar. 
containing  the  metal  from  the  bottom  of  the  crucible,  will 

^'LL&PICE.    The  dried  immature  berry  of  the 
Myrtus  Pirn  en  ta  ;  called  al»o  Jamaica  Pepper.  It  to  sup- 
posed to  possess  the  mixed  flavour  of  several  spices, 
amongst  which  that  or  the  clove  predominates. 
ALLU'SION.  In  Rhetoric.  (Lat.  ad.  to.  and  ludo,  J 
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ALLUVIUM. 

. )  Strictly,  a  covert  Indication,  as  by  means  of  a 
metaphor,  a  play  of  word*,  Ac.  of  something  not  openly 
mentioned  and  extrinsic  to  the  principal  meaning  of  the. 
sentence,  lu  common  language,  to  allude  to  any  thing 
merely  mean*  to  mention  it  indirectly  or  incidentally. 

ALLU'VIUM.  (Lat.  alluo,  /  troth  upon.)  Gravel, 
sand,  and  other  transported  matter  washed  down  by 
rivers  and  floods,  upon  land  not  permanently  submerged 
beneath  water. 

ALMACA'NTAR.  (From  the  Arabic.)  A  term  used  by 
the  old  astronomers  to  denote  a  small  ctrcle  of  the  sphere 
parallel  to  the  horiaoa. 

ALMAGK'ST.  A  name  given  by  the  Arabs  to  the 
celebrated  work  of  Ptolemy,  the  astronomer  of  Alexan- 
dria: It  signifies  the  greatest  work.  The  best  edition  of 
this  work  is  that  of  Paris,  IK13-15,  two  vols.  4to.,  Greek 
and  French,  by  M.  llalino. 

A'LMANACK.  (Probably  from  the  Arabic  particle  al 
andmanach,  to  commit ;  whence  Al  Manach,  The  Diary.) 
An  annual  publication  containing  a  calendar  of  the  days 
and  months  of  the  year,  the  ecclesiastical  feasts,  the  time 
of  the  sun's  rising  and  setting,  the  age  of  the  moon,  the 
solar  and  lunar  eclipses.  To  these  (the  most  essen- 
tial matters)  are  frequently  added  information  on 
various  subjects  of  astronomy,  chronology,  meteorology, 
the  tides,  statistics,  litis  of  posts,  offices,  public 
tions,  Ac,  according  to  the  views  or  fancy  of 
respective  authors.  Almanacks  correspond  in 
respects  to  the  Fasti  of  the  Romans,  and  are  of  very 
ancient  date.  The  first  printed  almanack  appeared  in 
1474,  and  was  drawn  up  by  Itegiomontonus,  nearly, 
at  least  so  far  as  regards  the  calendar,  in  the  form 
now  used.  Till  within  a  few  years,  tbe  numerous  alma- 
published  in  England  were  little  creditable  to  the 
or  morals  of  the  country.  They  had  for  a  long  time 
i  monopolised  by  the  Stationers'  Company.  This 
monopoly  was  at  length  broken  through  by  the  publica- 
tion of  a  new  almanack  under  the  superintendence  of  the 
Society  for  tbe  diffusion  of  Useful  Knowledge  ;  and 
since  that  time  the  more  exceptionable  ones  have  entirely 
disappeared,  and  their  place  been  supplied  by  others  which 
abound  in  useful  and  valuable  information.  The  removal 
of  the  heavy  stamp  duty  of  fifteen  pence  per  copy,  to 
which  they  were  subjected  till  1834.  ha*  been  attended 
with  all  the  advantages  which  usually  result  from  the 
exercise  of  free  competition. 

The  Nautical  Almanack  is  published  by  order  of  tbe 
board  of  the  admiralty  for  tbe  use  of  seamen,  and  contains 
a  copious  list  of  astronomical  phenomena  at  sea,  and  of  the 
elements  which  ore  used  in  finding  the  longitude.  This 
work  is  also  a  very  complete 
showing  the  instants  of  time  at  which  the  planets  and 
principal  stars  daily  pass  the  meridian  of  Greenwich  ;  the 


(Gr.  iLfuryimXm.  Fr.  amaiidc.)  The  teed 
Aroygdolus  communis.    Sweet  almonds 
in  the  100  parts,  54  of  fixed  oil,  24  of  albumin- 


ous matter,  9  gum  and  sugar,  4  woody  fibre,  Shu»k.  and  4 
water  and  loss.  Bitter  almond*  contain  less  fixed  oil, 
and  a  peculiar  principle  termed  Atnyedalm.  When 
are  cold  pressed,  the  oil  which  exudes 


I ;  when  hot  pressed,  its 
flavour  may  be  perceived  :  the  cake  remaining  after  pres- 
sure yields  a  volatile  oil  by  distillation,  the  quantity  and 
strength  of  which  In  prussic  acid  is  variable.  The  oil  of 
bitter  almonds  is  about  the  specific  gravity  of  water  ;  that 
which  passes  first  over  is  most  poisonous.  It  changes 
when  exposed  to  air,  and  forms  lien  zoic  acid :  hi  close 
vettels  It  may  be  long  kept  without  deterioration.  When 
used  in  medicine,  great  care  is  requisite  on  account  of  its 
varying  strength.  Half  an  ounce  of  oil  of  bitter  almonds 
was  put  into  the  month  of  a  Newfoundland  dog  (in  a 
diseased  state  and  moaning  with  pain),  with  the  intention 
of  Immediately  killing  It ;  but  after  some  slight  convul- 
sions the  animal  became  tranquil,  appeared  easier,  and 
recovered  the  effect :  about  a  drachm  of  recently  and 
carefully  prepared  oil  was  then  administered,  when  the 
animal  tell  upon  its  side,  become  convul»ed,  and  died  in 
three  minutes.  The  distilled  oil  of  peach  leaves  and  of  the 
cherry  laurel  also  coutain  prussic  acid,  and  the  water  dis- 
tilled from  them  Is  poisonous.  By  digesting  these  oils 
with  finely  powdered  peroxide  of  mercury,  crystals  of 
cyanuret  of  mercury  are  formed. 

A'LMONER.  An  officer  in  a  religious  house,  to  whom 
the  distribution  of  alms  was  committed.  The  term  Is  still 
retained  by  officers  in  some  of  our  hospital*. 

ALMS.  Charitable  offerings  ;  from  the  Greek  (Aitr- 
fj.*m*r .  pity  i  which  come  In  the  early  ages  of  the  church 
to  be  used  in  the  plural  number  in  the  peculiar  sense  which 
la  represented  in  our  language  by  the  word  Alms. 

A'LOE.  (Arabic,  allocli.)  A  small  tree  with  endo- 
genous stems,  and  stifT,  fleshy,  hard  pointed  leaves, 
abounding  in  a  purgative  principle  which  is  obtained  by 
simple  pressure  of  the  bruised  leaves,  or  by  boiling.  The 


ALPHABET. 

Juice  when  Inspissated  becomes  the  medicinal  drug  of  the 
•hops.  It  varies  much  in  quality.  (See  the  following 
article.) 

A'l.oF.S.  The  Inspissated  juice  or  extract  of  several 
species  of  aloe.  This  article  1*  largely  imported  for  me- 
dical use  from  Bombay.  It  is  of  a  brown  colour,  a  pecu- 
liar and  somewhat  aromatic  odour,  and  a  nauseous  and 
intensely  bitter  flavour:  it  consists  of  extractive  and 
resin,  and  is  nearly  soluble  in  boiling  water,  but  the  solu- 
tion as  it  cools  deposits  flakes  of  resin.  The  best  aloes 
was  formerly  brought  from  the  island  of  Socotorab,  in 
the  Indian  Sea,  and  hence  all  the  finer  aloe*  of  commerce 
is  frequently  termed  Socotorine  aloe*.  Another  variety 
of  this  drug  comes  from  Barbadoea,  in  large  gourd- 
shells  containing  upwards  of  half  a  hundred  weight  each  ; 
It  is  deep  coloured,  opaque,  ami  has  a  nauseous  and  pecu- 
liar odour,  especially  when  breathed  upon  Aloes  is  a 
warm  stimulating  purgative,  operating  as  such  in  the  dose 
of  four  to  eight  grains.  It  stimulates  the  large  intes- 
tines, and  should  be  administered  with  caution  Tn  habits 
where  there  is  tendency  to  piles,  and  in  cases  in  females 
in  which  uterine  stimulants  are  Improper. 

ALO'NSINE.  or  ALPHONSINE  TABLES.  An  as- 
tronomical work,  which  appeared  in  the  year  1452,  under 
the  patronage  of  Alonao  X.,  in  the  first  year  of  his 

rtALO'PECU'RUS,  (Gr.  iAs*m«,  «  M,  and  a 
tail.)  A  genus  of  grasses,  called  by  the  farmer  fat  urn  ; 
the  flowers  are  arranged  in  compact  toll-like  stalks.  It  is 
very  like  Fhlcum  or  caUtail,  from  which  It  differs  In  Its 
glumes  being  acute,  not  truncate,  and  its  lower  pales 
awned.  Alopecurus  pratemsit  forms  a  port  of  all  the 
richest  pastures  in  this  country. 

ALCrSA.  The  name  of  a  genus  of  Chipeoid  fishes. 
Including  the  alose,  or  shad  ;  separated  from  the  herring 
and  pilchard,  with  which  it  was  classed  by  Linnaeus. 
The  shod  ascends  large  rivers  to  the  fresh  water,  where 
it  spawns.  The  white-bait  used  to  be  regarded  «»  the 
young  of  the  shad,  but  it  now  ascertained  to  be  a  distinct 
species  of  the  present  genus. 

A'LPHABET.    (From  the  Gr.  i>      fiUrm,  the  two 
first  Greek  letters.)    The  letters  of  a  written  - 
disposed  in  their  regular  order 
is  one  positing  an  alphabet. 

1.  The  first  and  most  obvious  mode  by  which  thought 
cau  be  expressed  and  conveyed  to  the  eye,  is  by  the  re- 
presentation of  actual  objects.  Hence  the  species  of 
writing  which  the  learned  have  termed  tdeographi,,  1.  e. 
in  which  knowledge  is  conveyed,  first,  by  representations 
of  the  objects  of  thought ;  secondly,  by  symbols.  The 
origin  of  designing  i*  coeval  with  that  of  mankind  ;  and 
early  availed  themselves  of  this  art  to  moke  their 


men  early  availed  themselves  of  this  art  to  moke  their 
though,*  visible.  To  make  it  be  understood,  for  example, 
that^one  man  had  killed  another,  theyjdrewtoe  figure  of 


write  or  to  paint. 

the  inhabitants  of  the  sea  coast  conveyed  Intelligence  i 
the  event  to  Montexuma  by  sending  him  a  large  cloth,  on 
which  they  carefully  pointed  what  they  had  seen.  It  la 
unnecessary  to  insist  on  the  difficulty  and  inconvenience 
of  this  method  of  writing  ;  and  to  lessen  these,  recourse 
was  had  to  the  symbolic  or  emblematic  variety  of  idi-o- 
graphic  writing.  In  this  method  abbreviations  or  cha- 
racteristic ports  were  introduced  instead  of  the  entire 
object .  Thus,  the  ancient  Egyptians  are  said  to  have  repre- 
sented a  siege  by  a  scaling-ladder  ;  a  battle,  by  two  hands 
holding  a  buckler  and  a  bow,  Sec.  Abstract  ideas  were, 
also,  represented  by  symbols,  or  sensible  objects,  supposed 
to  have  a  certain  analogy  to  them :  as,  ingratitude  by  a 
viper,  providence  by  an  eye,  the  head  of  a  hawk.  Ac. 
2.  From  ideographic  was  derived  syllabic  writing.  It 
must  have  been  early  remarked  that  the  sounds  formed  by 
the  voice  In  speaking  arc  articulate  and  well-defined  , 
and  the  idea  occurred  of  endeavouring  to  represent  such 
sounds  by  appropriate  signs.  Thus  the  word  nytubtic, 
in  the  writing  of  which  we  use  eight  letters,  would  be 
written  with  three  syllabic  characters.  The  President  de 
Goguot  suspects  that  originally  all  the  Astatic  nations, 
known  to  the  ancients  under  the  names  of  Syrians  and 
Assyrians,  used  the  syllable  mode  of  writing.  We  may, 
he  thinks,  discern  the  vestiges  of  this  in  an  ancient  tradi- 
tion which  ascribes  the  Invention  of  writing  to  the  Syrians ; 
but  acknowledges  that  the  Phoenicians  Improved,  made  it 
more  simple,  and  brought  the  characters  t  >  perfection. 
But  this  mode  of  writing,  though  a  vast  improvement  on 
what  is  purely  ideographic.  Is  still  very  imperfect  and 
cumbersome.  The  vast  number  of  characters  required 
In  it  overburdens  the  memory,  and  occasions  the  greatest 
confusion.  The  existing  language  of  the  Chinese,  which 
is  partly  ideographic  and  partly  syllable,  is  an  example  of 
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ALPHABET. 

Iq  It  there  are  a  certain  number  of  elementary  signs 


or  krgs  (two  hundred  and  fourteen),  which  are  strictly 
hieroglyphic  or  symbolical ;  that  is,  they  are  abridged 
representations  of  visible  objects.    From  these  214  ele- 
ments, all  the  characters  of  the  language  (80,000,  it  is 
said]  are  formed  by  varying  and  combining  their  figure* ; 
every  compound  character  representing  one  or  more  sylla- 
bi** baring  a  distinct  meaning.    3.  The  defects  incident 
to  ideographic  and  syllabic  writing  bring  thus  obvious, 
ingenious  individuals  would  early  endeavour  to  find  out 
some  more  simple  and  precise  method  of  communicating 
their  ideas.   And  at  length  the  method  of  Alphabetic 
writing,  the  greatest  of  all  the  inventions  made  by  man, 
and  which  has  been  the  great  instrument  of  Ids  civilis- 
ation, was  introduced  and  perfected.     In  this  method 
syllables  are  decorn]>o*ed  into  their  elements  ;  and  the 
few  simple  sounds  emitted  by  the  voice  bring  represented 
each  by  its  appropriate  mark  or  letter,  syllables  and  words 
are  formed  by  their  combination  ;  the  latter  serving  not 
only  to  describe  external  objects,  but  to  depict  the  work- 
ing! of  the  mind,  and  every  shade  and  variety  of  thought. 
Before  entering  Into  the  much  disputed  question  respect- 
ing the  origin  of  this  mode  of  writing,  it  is  necessary  to 
radicate  the  new  light  thrown  upon  the  subject  by  the  re- 
cent discoveries  of  l)r.  Young,  and  more  especially  of  M. 
Charnpoilion,  as  to  the  phonetic  writing  of  the  Kgyptians. 
We  have  already  teen  that  the  hieroglynhical  characters  of 
that  people  denoted,  in  the  first  place,  objects  either  of  sense 
or  thought ;  i.  e.  they  w  ere  ideographic.    But,  according 
to  the  new  theory,  they  came  in  the  course  of  time  to 
denote  sounds  ;  arid  those  not  syllabic  merely,  but  alpha- 
betical. For  example,  the  Kgyptian  word  Ahom  signified 
an  eagle  ;  the  figure  of  an  eagle,  therefore,  stood  for  the 
letter  A,  with  which  that  word  begins.    B  was  repre- 
sented by  a  censer  (Berbe).    K  sometimes  by  a  mouth 
( Koj,  kometime*  by  a  tear  (Kimc).    According  to  the 
views  of  these  recent  discoverers,  a  great  proportion  of 
the  Inscriptions  on  Kgyptian  monument*  and  papyri  are 
partly  ideographic,  partly  alphabetical ;  i.  e.  some  cha- 
racters represent  objects  or  ideas  ;  and  these  are  Inter- 
mingled with  others  which  merely  itand  for  letters.  Dr. 
Young,  who  first  conceived  the  notion  of  the  phonetic 
alphabet,  imagined  that  It  was  only  employed  when 
foreign  words  or  names  (as  those  of  Greek  kings)  were 
introduced.    M.  Champolllon  carried  the  discovery  fur- 
ther, and  applied  it  to  the  deciphering  of  words  and 
names  In  the  language  of  the  country.    The  name  of  the 
ancient  king  Sabacw,  among  others,  being  found  by  this 
•node  of  interpretation,  would  appear  to  show  that  the 
phonetic  writing  was  used  as  early  as  700 years  B.  C.  (Sec 
l>r.  Young's  writings,  especially  the  article  Rover  in  the 
Appendix  to  the  Encyelopetdia  Britannicn  ;  those  of 
Champolllon  ;  M.  Kbtproth's  Ex  amen  Critique  des  Tra- 
*anx  de  ChampoUion  ;  Quarterly  Review,  vol.  Uii.  n.  1 10.; 
Salts  Essay  cm  the  Phonetic  System  of  Hieroglyphics, 
ftvo.  London,  1825,  Ac.)    It  is  not  within  our  present 
province  to  discuss  the  question,  upon  what  ground  <<t 
probability  this  theory  rests.    But  if  a  complete  phonetic 
should  be  discovered,  in  the  language  of  that 
in  which  the  earliest  germs  of  knowledge  and 
j  have  been  devested,  it  is  probable 
that  we  shall  ha»e  made  a  considerable  step  towards 
the  origin  of  pure  alphabetical  writing  in 
As  it  is.  although  various  attempts  havi 
the  symbolical  origin  of  the  letters 
alphabets.  It  cannot  be  said  that  any  very 
And,  from  the  total 
:  of  alf  recorded  knowledge  concerning  the  invention 
•f  alphabetical  writing,  and  the  difficulty  of  accounting 
lor  It  on  an  known  principle  of 


but  universal  among  the  Greeks  an 
Phoenicians  were  the  inventors  of  letters 


at 

when  the  Mosaic  books  were  composed,  from 
j  allusions  contained  in  them.  Exodus,  xxxil.  15, 16. 
Numbers,  xeii.  !».,  xxxi.  9.  19.,  xxxlll.  1.,  Ac.  And  al- 
though it  cannot  be  positively  asserted,  that  the  writing 
there  aUoded  to  may  not  have  been  of  the  symbolical 
no  in  use  among  the  Kgyptians,  there  seems,  on 
hand,  little  reason  for  supposing  that  the  Ile- 
.  iiabet  was  not  in  use  even  at  that  remote  period. 
Ami  the  question  of  superior  antiquity  seems  to  lie  en- 
tirely between  that  alphalat  and  the  Phcenician.  The 
daunt  id  the  Utter  are  supported  by  Mr.  Astle  (Essay  on 
the  Origin  of  Writing,  tto.  London,  18U3)  ;  but  appa- 
rently ob  little  better  authority  than  what  may  be  derived 
horn  the  traditions  of  the  Greeks  respecting  Cadmus 
*wl  his  alphabet ;  and  the  extreme  antiquity  of  H<  - 
1  drilUation  and  literature  seems  to  give  probability 
e  tupposittoo,  that  the  Phoenician  alphabet  may  bare 
desired  from  theirs.  The  belief,  however,  was  all 


that  th. 

According  to 

"  Phomire*  pnml  (faiuw  si  rrrdlmiut  anil 
M  .m.ur.un  ruihbut  voccm  tignare  figuna." 

And  Pliny  says  (lib.  v.  cap.  12.),  "  Ipsa  gens  Phcral- 
cura  in  gloria  magna  est  llterarum  Inventionls."  But 
whether  the  Phoenicians  were  or  were  not  the  Inven- 
tors of  alphabetic  writing,  there  can  be  little  or  no 
doubt  that  the  knowledge  of  it  was  brought  by  Cad- 
mus, from  Phcenicia,  into  Greece,  about  1500  years  B.  C. 
From  the  Phcenician,  therefore,  or  the  Hebrew,  arc  in- 
rontestably  derived.  1.  The  Oriental  alphabets  used  in 
Asia,  West  of  the  Indus  ;  written,  like  Hebrew,  from  right 
to  left ;  the  principal  being  the  Syriar,  Arabic,  and  Per- 
sian.      The  Pelasgic,  or  original  Greek  alphabet.  Were 
there  nothing  else  by  which  to  establish  the  fact,  the 
eastern  origin  of  the  Pelasgic  language  would  be  obvious 
from  its  being  originally  written,  like  the  Phoenician  and 
other  eastern  languages,  from  right  to  left.  It  was  after- 
wards written  consecutively  from  right  to  left,  and  left  to 
right,  in  the  manner  that  land  is  ploughed.    This  pro- 
cured for  It  the  name  of  {Uvrr'fr.tn,  or  furrowed  writing. 
This  species  of  writing  maintained  its  ground  for  a 
lengthened  |*erlod.  The  laws  of  Solon,  promulgated  about 
59-t  years  B.  C,  were  written  in  It ;  and  it  was  used  tilt 
the  5th  century  B.  C.   But  w  riting  from  left  to  right  was 
introduced  for  a  considerable  period  before  the  alternate 
or  furrowed  method  was  abandoned.    Inscriptions  dated 
742  years  B.  C.  have  been  found  written  from  left  to  tight, 
or  In  the  way  now  practised.    (Goguet,  Origin  t,J  Lairs. 
Eng.  trans,  li.  p.  32.  Ac)     From  the  Pelasgic  alphabet 
were  derived  the  Etruscan  and  Osenn.    From  the  Ionic, 
a  later  variety  of  the  Greek,  came  the  Arcadian,  the  «  op- 
tic, and  Ethiopic.  the  Mseso'-t.othic  and  Hunk  ;  and,  in 
comparatively  modern  times,  the  Armenian,  Ulyrian, 
Sclavonic,  Bulgarian,  and  Russian.  With  regard  to  Grct  k 
writing,  it  is  to  he  observed  tint  the  most  amient  mode 
was  in  capitals.    The  small  letter*  now  in  use  seem  to 
have  been  Introduced  gradually  ;  lor,  in  our  oldest  Greek 
MSS.,  even  as  early  as  the  fitt'h  century,  they  appear  in- 
termixed with  capitals.    But  the  latter  were  principally 
employed,  until  the  seventh  or  eighth  century.   S.  The 
Latin  alphabet  is  also  derived  from  the  Ionic  Greek  ;  it 
is  said  to  hav  e  been  Introduced  about  the  time  of  Tar- 
quinius  Priscus.    In  the  earliest  inscriptions  which  we 
possess,  the  forms  of  the  letters  scarcely  differ  from  those 
In  use  at  the  present  day  ;  but,  great  varieties  have  been 
in  subsequent  times  introduced  :  first,  in  the  ordinary 
method  or  writing  it ;  at,  the  Uncial.  Semi-Uncial,  Lom- 
bard, Italic,  Ac.  (See  Chsr  actf.r.)  Secondly,  hi  the  num- 
ber and  form  of  the  letters  contained  in  the  numerous 
alphabets  derived  from  H.   4   A  fourth  class  of  alpha- 
betical languages  consists  of  the  Sanscrit  and  its  deriva- 
tives.  These  are  very  numerous,  and  are  spoken  in  the 
continent  and  Islands  of  India.  The  antiquity  of  the  San- 
scrit alphabet  Is  undoubtedly  great ;  but  those  who  assign 
to  it  a  separate  origin  are  protvably  In  error.    Its  deriv- 
ation from  the  Hebrew,  or  some  of  Its  cognate  alphaliets, 
admits  of  little  doubt.  Indeed,  the  great  regularity  of  the 
Dev  anagaree.  or  most  elegant  form  or  the  Sanscrit  alpha- 
bet, and  its  copiousness  (it  contains  100  letters),  seem  to 
afford  strong  presumption  that  it  was  t-ompiled  by  some 
indiv  idual,  or  body,  (like  the  Bussian  and  other 
Western  alphabets.)  from  other  form*  of  writing 
then  In  use,  and  imported  into  India  from  the  West.  The 
Sanscrit  and  its  derivative  languages  are  written,  like 
European,  from  left  to  right.    These  four  classes  com- 
prehend all  the  alphabetical  languages  in  existence.  The 
following  table  exhibits  the  number  of  letters  In  some  of 
the  principal. 

Class  P.  Hebrew,  Samaritan,  Syrlac,  and  Chaldean,  22 
each.  Phcenician  (known),  17.  Arabic,  28. 
Persian.  32. 

Class  2.  Greek.  24.   Armenian,  38.   Ethiopic,  or  Abys- 
sinian, 202.    Modern  Kussian,  41. 
Class  3.  (which  Is  only  a  subdivision  of  Class  2.)  Latin. 


).  100. 

roposed  the 
Oct;  and  have  shown  that  i 
itary  sounds  are  reducible  to  a  still  smaller 
than  those  employed  In  our 
(Hermes,  book  Al.  c  2.)  estimates  ffccm  at 
Warhter  (Saturn?  et  & 
that  the  number  may  be  i 
brated  Bishop  Wilklns,  In  his 
racier  and  Philosophical  Language,  fol.,  London, 
estimates  the  necessary  number  at  thirty-four. 

The  following  Table  contains  specimens  of  the  prin- 
cipal alphabets.  ^  ^ 
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ARABIC. 

Final. 

MedUl. 

InltU 

u 

\  I 

1 

Elif. 

1 

•  . 

• 

• 

Be. 

• 

Jim. 

Dal. 

d  * 

t 

Dial. 

He. 

J 

Wau. 

•  • 

J  J 

• 

J 

i 
1 

J 

Ze. 

T 

Ha. 

t  <r 

±- 

Kha. 

L 

\> 

T«. 

la 

b 

Tia. 

» 

Ye. 
Kef. 

J  J  1 


r  r 

L  t 


J 

I  J 


W 
J 


x 

A 
A 
A 

•a 

A 
J 


*  A 

U-  IT 


.x 


]  Lam. 

^  Mim. 

i  Nun. 

£  Aln. 

£  Gain. 

3  Fc. 

Tsad. 

J  Dhad 

3  Kaf. 

.  Be. 

M  Sin. 

-1  Shin. 

j  Te. 
I 

J  The. 


HEBREW  AND  CHALDEE. 

Mem. 
J  J  Nun. 
Q  Samceh. 
]/  Aln. 
£)  The. 
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ALPHONSIN. 

AlPHO'NSlif.  An  instrument  for  extracting  ball*  : 
i  -.<].•■  1  from  the  nam.  of  its  Inventor,  Alphonso  l-Vrrim, 
*  NV-4fn»liUn  surgeon. 

A'LPINE  PLANTS.  Low  plants  which  grow  natu- 
rally in  hilly  or  mountainous  situations,  where  they  are 
cor r red  with  snow  during  great  part  of  the  winter  ;  and 
l»r  aluch  reason,  in  gardens,  they  require  the  protection 
of  fraioii  and  glass  during  winter.  In  this  respect 
alpine  plants  differ  from  rock  plants ;  which,  in  gardens, 
only  require  to  be  grown  among  rocks  or  stones,  without 
the  protection  of  a  frame  and  glass. 

ALPINIA'CE.C    One  of  the  names  of  the  natural 


of  plants  called  Zlngiberacea?. 
ALUI/XjE.  (Germ.  Alraun,  Alraun-bilder.)  Small 
irasge*  carved  out  afl  the  moti  "i  trees,  exhibiting  rude 
representations  of  the  human  figure,  generally  female. 
The  feneration  paid  to  these  figures  formed  a  peculiar 
feature  in  the  superstition  of  the  uorthern  nations.  They 
were  looked  on  aa  the  Penates,  or  household  gods,  of 
families ;  laid  in  boxes,  and  presented  with 
drink.  They  are  supposed  by 
magician*  or  druideascs. 

ALSEGNO.  (It.  To  tke  mark.)  In  Music,  a  notice 
to  the  performer  that  he  must  recommence  from  that 
part  of  the  movement  to  which  the  sign  or  mark  &  is 

ALSISA'CE.T  A  rather  extensive  order  of  weedy 
plants,  allied  to  the  much  more  beautiful  Sllenacea?,  from 
"huh  th.-r  are  known  bv  their  cah  x  consisting  "1  dis- 
tinct sepals.    The  order  d 

°  ALT  (Lat.WaUua,A«gA.) 
the  high  note,  of  the  scale. 

A'LTAR.  (From  alia  ara.  Lat ;  or, according  to  some, 
from  St.  God,  and  TKTI,  detcribed,  or  appointed.)  In 
I,  a  sort  of  pedestal  whereon  sacrifice  was 
Send  as  telta  us  that  among  the  ancients  there 
a  difference  between  the  ara  and  altare,  the  latter 
ig  raised  cm  a  substruction,  and  used  in  the  service 
r  of  the  celestial  and  superior  divinities,  whilst  the 
s  merely  on  the  ground,  and  appropriated  to 
>  of  the  terrestrial  gods.  To  the  infernal  gods 
by  excavations,  which  were  termed 
i  authors  have  maintained  that  the  ara 
a  as  the  altar  before-  which  prayers  were  uttered,  whilst 
the  altare  was  used  for  sacrifices.  It  does  not,  however, 
'  that  ancient  authors  made  these  distinctions,  but 
t  the  words  were  used  by  them  indiscriminately.  1'he 
earliest  altars  were  square  polished  stones,  on  which  were 
placed  the  offerings  to  the  gods.  Whilst  sacrifices  were 
confined  to  libations,  perfumes,  and  offerings  of  that  sort, 
the  sitar  was  not  of  large  dimensions,  and  was  even 
portable;  but  as  soon  as  man  thought  he  was  doing 
oooour  to  the  Divinity  by  an  offering  of  blood,  the  altar 
D«xrs*arily  expanded  in  dimensions.  Different  forms 
•en  .  ont  rived,  .u  i  ordlng  to  the  nature  of  the  sacrifice,  on 
*hicu  the  throat  of  the  victim  was  cut  and  the  flesh 
burnt.  Of  this  sort  is  the  circular  altar  of  the  villa 
Pamphili  at  Home,  one  of  the  largest  and  most  elegant 
of  existing  remains  of  that  class.  Upon  it  is  to  be  seen 
tae  cavity  for  holding  the  fire,  and  the  grooves  for  carry- 
tag  off  the  blood.  The  varieties  of  altars  follow  the 
*' r; '•' to  »  hit  h  they  were  aligned  by  difference  In  th<  Ir 
f'jrtns.  ornaments,  and  situations.  Some,  as  we  have  al- 
ready observed,  served  for  burning  incense  and  receiving 
hbatlont.  Some  were  for  the  sacrifices  of  blood,  and 
"titers  for  receiving  offerings  and  sacred  vases.  Many 
■ere  erected  merely  as  monuments  of  the  piety  of  the 
devotee,  whilst  others  were  constructed  to  perpetuate 
>om«  great  event.  They  served  fur  adjuration,  as  well 
**  for  an  asylum  to  the  unfortunate  and  evil-doer.  The 
ft-nns  varied  from  square  to  oblong,  from  triangular  to 
circular.  Those  of  metal  were  usually  tripodial.  When 
of  brick  or  stone,  they  were  generally  square  on  the  plan. 
Act •>r\i\?ig  to  1'ausanias,  wood  was  occasionally  a  mate- 
rial of  which  they  were  composed.  They  do  not  seem  to 
•use  been  of  any  standard  height,  Inasmuch  as  we  some- 
times  see  them  on  baaal  rellevi  reaching  little  above  a 
"un  t  knee,  whilst  in  others  they  appear  to  reach  his 
middle,  though  it  would  seem  that  the  circular  altar  was 
PT>*rmUy  the.  highest  io  proportion  to  its  diameter.  Vl- 
tmvtas  says  they  should  be  Kept  down  in  height,  so  that 
they  nay  not  intercept  the  statues  of  the  gods ;  and  he 
Pse»  the  relative  height  of  those  used  for  the  different 
drvimties.  Those  of  Jupiter  and  the  celestial  gods  the 
highest ;  next,  those  of  Vesta  and  the  terrestrial  gods  ; 
then  the  sea  gods  were  to  have  theirs  a  little  lower,  and 
4/1  On  festivals  they  were  decorated  for  the  occasion 
vth  soch  flowers  and  leaves  as  were  sacred  to  the  parti- 
cular divinity.  But  besides  this  casual  decoration,  the 
sjcieat  altar*  furnish  us  with  some  of  the  most  elegant 
relievi  and  foliage  ornaments  that  are  extant,  still 
•emng  as  models  of  taste,  which  have  escaped  the  hands 
i  f  the  barbarian  destroyer.  According  to  Vitruvius.  their 
''onu  were  turned  towards  the  east,  though  often  little 
i  to  have  been  paid  to  their  position,  as  they 


ALUDEL. 

were  occasionally  deposited  under  the  peristyle  of  • 
temple,  and  not  unfrequcntly  In  the  open  air.  In  the  larger 
temples  there  were  often  three  different  altars  :  the  first 
was  in  the  most  sacred  part,  iu  front  of  the  statue  of  the 
god  ;  the  second  was  before  the  door  of  the  temple  ;  and 
the  third  was  portable,  called  anclabris,  on  which  the 
offerings  and  sacred  vases  were  placed.  Amongst  Chris- 
tians, the  altar  Is  a  square  or  oblong  table  or  tablet, 
placed  at  the  cast  end  of  the  church,  for  the  celebration 
of  the  mass,  or,  in  Protestant  churches,  for  the  celebration 
of  the  sacrament.  These  are  varied  in  their  form  almost 
as  much  as  those  we  have  already  described. 

The  word  Altar  was  adopted  by  the  early  Christians, 
together  with  the  corresponding  Greek  term 

i,  (but  not,  unless,  perhaps,  In  a  single  instance, 


to  express  the  table  of  the  Lord  (1  Cor.  x. 
21.).  But  the  word  altar  is  stated  to  have  been  used 
by  the  fathers  in  four  different  senses  (v.  Sulcer,  in 
voc.  ^vnamiMSf):  for,  1.  Christ  himself,  from  Hebr. 
xliL  10.  Z  The  church  of  Christ  In  general.  A  Indi- 
vidual members  of  the  church.  4.  Ihe  Lord's  table. 
It  is  observed  that  the  father,  of  the  first  three  cen- 
turies universally  speak  of  the  altar,  and  not  of  the 
table,  although  constantly  admitting  the  charge  which 
the  heathens  made  against  them  of  their  having  no  altars, 
conceiving  the  term  as  used  by  the  heathens  to  imply  the 
offering  of  a  sacrifice  upon  the  altar,  and  the  presence  of 
the  statue  of  the  deity  to  whom  the  offering  is 
Prom  the  fourth  century  the  word  table  is  1 
adopted,  as  by  St.  Chrysostom.  St  Augustin,  &c. 

In  King  Edward  l.'s  Book  of  Common  Prayer,  the  word 
altar  was  retained  in  the  communion  service:  but  great 
opposition  being  raised  against  it,  especially  by  Bishop 
Hooper,  on  account  of  the  ambiguity  of  its  meaning,  and 
the  colour  it  might  seem  to  lend  to  the  Bomish 
of  the  eucharist,  It  was  abandoned,  and  table  sub 
throughout.  This,  however,  did  not  satisfy  the 
violent  party ;  and  on  the  restoration  of  the  reformed 
worship  at  the  accession  of  Eliiabelh,  the  people  pro- 
to  take  the  first  step  towards  a  real  and  not  a 
by  pulling  down  the  altars  in 


Ms  used  iu  distinction  to  opposite,  In  which 
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A'LTEUATIVES.  (Lat  altero,  I  change.)  Medi- 
cines which  cure  diseases  by  slow  and  imperceptible  de- 
grees, without  producing  sensible  evacuations. 

ALTERNATE.  (Lat.  altcrnatiu.  changed  by  htrw.) 
In  Botany,  parts  are  said  to  be  alternate  with  each  other 
when  one  is  placed  upon  the  stem  a  little  higher  or  a 
little  lower  than  the  other ;  the  word  Is  chiefly  applied  t< 
leaves,  and  ' 
parts  aril 
stem. 

Alternate.  (Geometry.)  When  two  straight  line* 
arc  intersected  by  a  third,  the  interior  angles  on  the  op- 
posite sides  of  the  intersecting  line  are  said  to  be  alter- 
nate.  Thus  A  M  N  and  M  N  D  are  alternate  angles  ; 

and  so  also  are  B  M  N  and  M  N  C. 
B  If  the  two  straight  lines  A  B  and 
C  D  be  parallel,  the  alternate  angles 
are  equal.  Iu  proportion,  the  alter  - 
BL  nate  terms  arc  the  first  and  third, 
and  also  the  second  and  fourth,  and 
the  terms  of  a  proportion  arc  said 
to  be  taken  alternately,  or  by  alternation,  when  the 
second  and  third  are  made  td  change  places :  and  it 
is  a  well-known  theorem,  that  a  proportion  subsisting 
among  four  quantities  of  the  same  kind  is  not  disturbed 
by  this  change.  Thus,  If  a  :  b  : :  c  :  d,  then,  alternately, 
a  :  c  : :  b:  d. 

A'LTICA,  A  name  applied  by  Fabricius  to  a  subdi- 
vision of  the  Llnnsean  Chryaomehr,  characterised  by  the 
oblong  hndv,  bifid  lip,  and  thickened  hind  legs. 

A'LTITI  DE  (Lat.  altus,  high,  altitudo,  height.) 
In  Astronomy,  denotes  the  angle  of  elevation  of  a  ce- 
lestial object,  or  the  angle  of  the  visual  ray  with  the 
horizon.  The  altitude  of  a  star  is  apparent  or  true.  The 
apparent  altitude  is  the  angle  ascertained  immediately 
from  observation  ;  the  true  altitude  is  found  b)  correi  t- 
ing  the  apparent  altitude  for  refraction,  parallax,  Ac. 
Altitude  is  frequently  used  in  Elementary  Geometry  In- 
stead of  height.  The  altitude  of  a  triangle  is  measured 
by  a  straight  lino  drawn  from  the  vertex  perpendicular  to 
the  base  ;  and  the  altitude  of  a  cone  by  the  straight  line 
drawn  from  the  vertex  perpendicular  to  the  plane  of  the 
base, 

ALTO.  (I,aL  altus,  high.)  In  Music, the  counter-tenor 
part,  or  that  immediately  below  the  treble  or  highest.  It 
is  a  word  also  used  to  denote  the  tenor  violin. 

ALTO    KILIEVO.    See  Riukvo. 

A'LUDEL.  A  piece  of  chemical  apparatus  used  in  the 
process  of  sublimation,  and  much  rt 
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ALULA. 

A'LULA.  (Lat.  ala,  a  wing.)  In  Ornithology,  the 
group  of  ill-feathers,  attached  to  the  joint  of  the  carpus ; 
as  to  the  snipe.  These  are  also  called  the  *  bastard  wings 1 
(ala  spuria h 

VI.  I'M     A  salt  composed*  of  alumina,  potash,  and 
sulphuric  acid,  and  In  Its  usual  form  containing  a  Ian 
quantity  of  water  of  crystallisation.  Its  • 
consist  of 


Alumina 
Pota*sa 
Sulphuric  acid 
Water 


3< 
1 
4 
24 


54  1076 


=  160 
=  216 


33  74 
45  55 


478      100  00 


h  sulphate  of  potash,  and 
lear  Paisley,  and  at  Whitby, 


Alum  dissolves  in  about  five  parts  of  water  at  60°. 
The  solution  has  a  sweet  and  astringent  las  to,  and  is  a 

powerful  styptic.  When  crystallised  alum  is  heated,  it 
melts,  and,  gradually  losing  water  of  crystallisation,  be- 
come* a  white  »pongy  mass,  called  burned  alum. 

Alum  Is  largely  manufactured  for  the  uses  of  the  arts, 
especially  dying  and  calico  printing.  What  is  termed 
alum  ore,  is  an  aluminous  slate  containing  sulphuret  of 
iron  ;  it  is  calcined,  exposed  to  air,  lixiviated,  and  the  so- 
lution so  obtained  mixed  with 
crystallised.  The  alum-works  tu 
in  Yorkshire,  are  the  largest  in  this  country. 

Milk,  curdled  by  stirring  It  with  a  lump  of  alum,  fur- 
nishes alum  whey,  which  is  sometimes  taken  as  a  remedy 
for  relaxed  bowels.  Alum  curd  is  made  by  beating  the 
white  of  egg  with  a  niece  of  alum  till  it  coagulates. 

ALU' MlN  A .  Aluminous  earth ;  earth  of  alum  ;  argil. 
When  a  solution  of  ammonia  is  dropped  into  a  solution 
of  alum,  a  white  precipitate  falls,  which,  thoroughly 
dried,  and  heated,  is  pure  aluminous  earth, 
r  two  properties  of  this  earth  which  render  it  of 
great  importance  in  the  arts:  one  is,  that  it  forms  a 
plastic  mixture  with  water,  ami,  though  it  is  not  the  pre- 
dominant ingredient  in,  yet  it  confers  the  valuable  pro- 
perty of  plasticity  upon,  all  natural  clays,  which  enables 
them  to  lie  moulded  into  the  various  forms  of  pottery  and 
the  other  is  the  remarkable  affinity  of  alu- 

,  whence  Its  use 


en  ware ; 


raina  for  colouring  and  extractive  matter, 
In  the  arts  of  dyeing  and  calico  printing. 
In  a  pure  and  crystalline  form,  alumina  i 


aluminous  fossils  i 


I  pure  and  crystalline  ronn,  alumina  constitutes  the 
sapphire,  one  of  the  hardest  and  most  valuable  of  the 
gems.    In  lU  common  state,  aluminous  earth  Is  a  soft 
white  powder,  strongly  attractive  of  moisture ;  hence, 
Is  arc  often  recognised  by  adhering  to  the 
exhale  an  earthy  smell  when 
upon,  as  we  observe  in  common  slate.  Alumina 
of  52-94  aluminum,  and  47  06  oxygen;  like  the 
earths,  as  they  are  usually  called,  alumina,  there- 
,  is  a  metallic  oxide.    Aluminum  is  with  difficulty  ob- 
lin  small  quantities,  by  heating  chloride  or  alu- 

fusiole 


tained.  and  in  small  quantities,  by  heatiug  chloride  < 
minum  with  potassium  ;  it  is  a  grey,  difficultly  I 

eft  Khas?  as 

^MumlS  hat  b^°ar^°bUattrXart?on 
not  fully  neutralise  them  ; 
red  hot.  or  is  in  an  indurs 
sapphire,  in  corundum,  and 


sapphire,  in  corun 
solutely  insoluble. 

water!  vStf* 
aluui.  the  acctat* 
these  salts,  being 
(SrYDYIMO.)  It  is 

of  1!M>  parts  of 


of 

important  of 
by  the  dyers, 
inga  solution 
one  of  487  parts  of 
alum  :  a  white  precipitate  of  sulphate  of  lead  falls,  and 
acetate  of  alumina  remains  In  solution. 

ALU'MINITK.  Native  subsulphatc  of  alumina. 
AI.l  '  M I N'  U  M.    The  metallic  base  of  alumina. 
A'LUMSTONE.   A  •llldous  subsulphatc  of  alumina, 
ALL  MINUS    A  genus  of  coleopterous  insects,  cha- 
racterised by  having  short  filiform  antennas ;  palpi  four 
to  six,  very  short  :  maxilla*  horny  and  short. 

ALUTA'CEOUS.  (Lataluta,  tanned  leather.)  A 
pale  brown  colour. 

AL  VK'OLAR.  (Lat.  alveolus,  diminutive  of  alvcui, 
a  canity  )   Belonging  to  the  alveoli,  or  sockets  of  the 


ALVE'OLATK.  In  Botany.  When  the  surface  is  co- 
vered with  numerous  deep  hollows,  as  in  the  receptacle 
of  some  Composlt*?. 

ALVEO'LITES.  A  genus  of  fossil  zoophyte*,  allied 
to  the  corallines ;  one  species  of  which  {Alt.  suborbicu- 
laris)  occurs  In  the  Portland  stone. 

A'LVINE.  (Lat.  alvus,  the  belly.)  A  term  generally 
used  as  relating  to  the  Intestinal  excretions. 

A'MADOU.  German  tinder  ;  a  fungus  found  chiefly 
In  old  oaks  and  ash  trees.  It  is  boiled  in  water,  dried, 
beaten,  soaked  in  a  solution  of  nitre,  and  again  dried  for 
use. 

AMAMN.    A  sea  term,  signifying  to  yield,  to  let  go. 


AMBASSADOR. 

Thus,  to  strike  amain  is  to  lower  or  let  fall  the  topsails, 

in  token  of  surrender.  To  wave  amain  is  to  make  a 
signal  to  a  vessel  to  strike  Its  topsails.  Amain  la  also  a 
term  used  it)  letting  ilown  a  thing  into  the  hold  Of  else- 
where, or  in  lowering  a  yard,  or  the  like,  to  denote  that 
the  sailors  are  to  let  go  that  part  of  the  rope  which  thev 
held  before,  and  let  down  the  thing  easily  and  by  de- 
grees. 

AM  A'  I.' !  \  M.  A  combination  of  mercury  with  other 
metals.  Medallists  apply  the  term  to  soft  alloys  gene- 
rally. 

AMALTIIiE'A.  In  Mythology.  The  name  of  a  goat 
in  Crete,  alleged  to  have  suckled  Jupiter:  or  of  the 
nymph  who  tended  the  goat-  The  corns*  Amaltheear,  or 
horn  of  the  goat  in  question,  was  the  magic  const*  cvptar, 
or  horn  of  plenty. 

AMtfAHANTH.      (Or.  *>,  priv.,  /  wither, 

and  «»<W.  a  flower.)  Plants  with  richly  coloured 
flowers,  whose  parts  are  of  a  thin  dry  texture,  to  that 
they  are  a  long  while  before  they  wither.  They  give  their 
name  to  the  natural  order  of  Amaranthacese.  Amaranth  us 
melancholicus,  hypochondriacus,  caudatus,  Ac,  are  the 
annuals  known  in  gardens  by  the  names  of  Lore  Ilea 
bleeding.  Prince's  feather,  Ac.  The  name,  in  composition 
with  other  words,  la  used  to  designate  plants  not  belong- 
ing to  the  same  genus,  but  to  the  same  natural  order. 
Globe-amaranth  is  Gomphrena  globosa. 

AM  A II A  NTH  A' UK  it.  The  order  which  comprehends 
the  amaranthus,  and  other  similar  dry-flowered  genera. 
Some  of  the  species  are  objects  of  ornament,  as  cocks- 
combs (Cclorta  coccinea).  globes  (Gomphrena  globosa), 
various  species  of  amaranthus,  trichinium,  Ac  ;  but  the 
principal  |*rt  consists  of  tropical  kinds.  The  order  par- 
ticipate* in  the  harmless  qualities  Of  Cheoopodiacesr ,  from 
which  it  Is  not  very  different. 

AMARYLLIDA'CEiE.  (Amaryllis,  one  of  its  genera.) 
A  natural  order  of  beautiful  Endogens.  with  inferior 
fruit,  six  stamens,  and  alx  nearly  equal  segments  of  the 
flower.  The  greater  part  Consists  of  bulbous  species  in- 
habiting the  Cape  of  Good  Hope,  and  the  tropical  parts 
of  both  hemispheres.  Snowdrops  are  the  most  northern 
form.  A  few,  such  as  agave  and  doryanthes,  are  trees  in 
stature,  although  only  herbaceous  plants  in  duration. 

AMtfATEUR.  (Fr.)  A  person  familiar  with,  and  < 
encourages  any  particular  art  or  pursuit,  withe 
professionally  engaged  in  it,  is  said  to  be  an 
But  the  term  is  usual! 
In  and  patronize  the  I 

a  MAI  m  I'M. s  (Gr.  AsssMtsr,  a»«r*.)  A  loss  of 
tight  dependent  upon  defective  action  of  the  nerve  of 
vision,  and  independent  of  visible  injury.  It  It  also 
calle  d  gutta  serena :  drop  serene  of  Milton. 

AMAZONIAN  STONE.  A  beautiful  green  felspar, 
found  In  rolled  masses  near  the  Amazon  river. 

A'MAZONS.  (Gr.  A,  without,  and  u*Zot.  breast.)  Fe- 
male warriors.  Tribes,  either  real  or  imaginary,  belonging 
to  Africa  and  Asia,  among  which  the  custom  prevailed  for 
the  females  to  go  to  war  ;  preparing  themselves  for  that 
purpose  bjy  destroying  the  right  breast,  in  order  to  use 

an  Amazon  tribe  invaded  Al^^^V^epu\*^A°bj 
Theseus,  w ho  afterwards  married  their  queen.  Hence, 
all  female  warriors  have  been  called  Amazons ;  and  the 
river  of  that  name  owes  its  appellation  to  one  of  the 
early  Spanish  navigator*,  whofancied  he  beheld  armed 
women  on  its  banks.  The  wart  of  the  Athenians  and 
Amazons  formed  favourite  subjects  for  Attic  art  :  they 
were  depicted  in  the  Pcecilc  or  painted  chamber  of  the 
Parthenon.    See  Justin,  Diod.  Siculus,  Strabo,  Ac. 

AMBARVAM.1A.  (Lat.  ainhire  arva,  logo  round  the 
(UUlt.)  Iu  Roman  Mythology,  religious  fetes  to  propitiate 
Ceres;  so  called  from  the  victim*  being  carried  round 
the  fields  (tcr  oircum  that  hostiajruges,  Virg.  G.  1.  345.). 
I  hese  sacred  rite*  were  performed  by  an  order  of  priests. 
imbarvalcs,  twelve  in  number.  Thev  were  co- 
in the  end  of  May.  when  the  blessing  of  the 
goddess  was  invoked  on  the  coming  harvest.  The  t!c- 
tlms  were  accompanied  by  crowds  of  country  people, 
having  their  temples  bouud  with  oak  leaves,  dancing, 
and  singing  the  praises  of  Ceres,  to  w  hom  libations  were 
made  of  honey  and  wine.    ( Facciolati ;  Adam*  Antiq. ) 

AMBASSADOR,  or  EMBASSADOR.  In  Politics, 
the  name  of  the  highest  order  of  foreign  ministers.  An 
ambassador  is  not  only  the  agent  of  the  country  which 
sends  him,  but  also  represents  personally  the  dignity  ol 
its  sovereign.  The  greater  powers  of  Kurope  send  am- 
bassadors to  each  other,  with  the  exception  of  Prussia, 
which  never  employs  ministers  of  this  class.  The  word 
ambassador  is  of  very  uncertain  derivation,  but  is  sup- 
posed to  be  derived  from  the  Italian  word  ambasclare, 
to  solicit.  In  charters  and  diplomas  of  later  date  than 
the  ninth  century,  the  names  of  those  who  had  solicited 
the  grants  are  frequently  signed  at  the  foot  with  the 
designation  of  "ambasciatores."  or  solicitors;  and  it  may 
hence  be  presumed  that  the  title  was  originally  given  to 
envoys  who  attended  at  a  court  to  solicit  some  favour  for 
another  party.   As  to  the  rights  and  privileges  of j 
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udors  in  England  ;  If  an  ambassador  commit  any  act 
which  it  a  crime  against  the  law  of  alt  countries,  as 
treason,  felony,  Ac,  ha  it  punishable  as  a  private  alien. 
But  an  ambassador  is  not  criminally  liable  for  such  acts 
as  are  only  mala  prohibits  against  statute  or  custom ; 
as,  infringements  of  the  laws  of  the  exchequer.  By 
7  Anne,  c  12-,  an  ambassador  or  public  minister,  and  his 
domestic  servants,  bond  fide  registered  according  to  the 
act,  are  privileged  from  arrest ;  and  the  goods  of  an  am- 
bassador cannot  be  taken  in  distress.  1  his  statute  was 
passed  in  consequence  of  tbe  arrest  and  ill  treatment  of 
Count  Matuschef.  the  Russian  ambassador.  As  to  the 
rights  and  duties  of  ambassadors  in  modern  International 
uwjrt.  see  the  elaborate  work  of  M.  de  Wicquefort, 
L  AmbossaAcur  ft  te%  Functions,  2  tomes,  4to,  1746:  F. 
von  Moshamon  ( Law  of  European  Embassies,  I.andsnut, 
1006) ;  and  tbe  valuable  Manuel  Diplomatique  of  Von 
Martens  (  Leipsig.  1*22),  may  also  be  consulted. 

A' M BKH.  A  yellow  resin-like  substance,  found  occa- 
sionally hi  detached  pieces  on  the  sea-coast,  but  most 
generally  dug  up  in  diluvial  toils :  it  is  probably  an  ante- 
diluvial  resin,  and  often  contains  leaves  and  insects.  Its 
specific  gravity  is  about  1«70.  It  is  hard,  and  becomes 
strongly  electro-negative  by  friction.  It  contain*  a  trace 
of  odorous  volatile  oil,  a  resin  easily  soluble  in  alcohol,  a 
resin  difficultly  soluble  in  alcohol,  and  an  insoluble  resin, 
which  is  its  chief  constituent  (HO  to  90  per  cent.).  When 
burned,  it  exhales  a  fragrant  odour.  Distilled  per  to,  it 
yield*  inflammable  gases,  water  holding  succinic  and  ace- 
tic adds,  and  empyreamatic  oil  in  solution  (the  spirit  of 
amber  of  old  Pharmacy),  sublimed  succinic  acid  (salt  of 

-11  (oil  of  amber).  The 
to  from  3  to  6  per 
The  residual  charcoal  amounts  to  12  or  13 
,  yields  a  lltti 


The  largest  known  mass  of  amber  was  found  near  the 
surface  of  the  ground  in  Lithuania,  about  twelve  miles 
from  the  Baltic ;  it  weighs  eighteen  pounds,  and  is  in  the 
royal  cabinet  at  Berlin. 

The  chief  use  of  amber  is  as  an  article  of  ornament, 
cut  Into  beads  for  necklaces,  and  in  the  manufacture  of 
varnish. 

A'MBERGRIS.  (From  arobre,  and  gris.  grey  amber.) 
This  substance  baa  been  found  in  the  intestines  of  tbe 
spermaceti  whale  :  it  is  probably  a  product  of  disease ; 
perhaps  a  kind  of  gallstone.  It  has  also  been  found  upon 
the  coasts  of  various  tropical  countries,  in  masses  of  va- 
rious sixes,  of  a  grey,  speckled  appearance,  and  inter- 
spersed throughout  its  substance  with  the  beaks  of  the 
sepia  (X  to  pod  a,  which  Is  the  common  food  of  the  whale. 
When  genuine,  ambergris  has  a  peculiar  odour,  not  easily 
described  or  imitated,  and  which  is  exceedingly  diffusive, 
especially  in  solution,  so  that  a  very  minute  quantity  of  am. 
brgrls  i*  perceptible  In  perfumes,  and  is  thought  to  exalt 
their  odour.  A  grain  or  two,  when  rubbed  down  with 
sugar,  and  added  to  a  hogshead  of  claret,  is  very  percep- 
tible In  the  wine  and  gives  it  a  flavour,  by  some  considered 
as  an  improvement.  The  best  ambergris  is  snftish  and 
somewhat  wax v  when  cut ;  Its  specific  gravity  varies  from 
7*  to  896 :  it  fuses  at  140°  or  180°,  and  at  a  higher  tem- 
perature gives  out  a  white  smoke,  which  condenses  into  a 
crystalline  fatty  matter.  Its  chief  component  (about  HO 
per  cent.)  Is  a  peculiar  fatty  matter  (ambrcine),  which 
may  be  obtained  by  boiling  it  in  alcohol ;  as  the  solution 
cools,  it  deposits  crystals,  which  may  be  purified  by 
pressure  in  folds  of  blotting  paper.  Ambreine  fuses  at 
I 'ST0 ;  its  odour  is  agreeable,  and  it  rises  in  vapour  at 
MO©. 

AMBIDE'XTER.  (Lat.  am  bo.  both,  and  dexter,  right 
hand.)  One  who  uses  both  hands  alike,  the  left  as  well 
as  the  right.  Numerous  theories  have  been  advanced  to 
explain  the  preference  so  generally  given  to  the  right  over 
tiie  left  hand  ;  but,  generally,  thev  teem  to  be  more  spe- 
cious than  solid. 

A'MBITUS.  ( Lax.  amblo,  I  encompass,  or  circumvent. ) 
The  circumference  or  extreme  edge  of  any  thing  ;  theen- 
compasiing  border  of  a  leaf. 

AHarrrs.  n  Politics.  A  term  used  by  the  ancient 
Ramans  to  designate  the  soliciting  and  canvassing  for 
offices  and  honours.  It  was  of  two  kinds,  the  one, 
an  bit  us  popu/aris,  laudable ;  as,  where  a  candidate 
oprnly  avowed  his  pretmnions,    publicly  stated  the 


AMENTUM. 

A'MBLE,  AMBLING.  (In  Horsemanship,  Termedu 
Manege.)  A  peculiar  kind  of  a  pace  In  which  •  horse's 
two  lens  of  the  same  side  move  at  the  same  time. 

AMBLO'TIS.  (Gr.  auCAmrtt,  abortion.)  The  generic 
name.  In  the  system  of  Illiger,  of  the  Marsupial  genus, 
including  the  wombat. 

AMBLYOPIA.  (Gr.  stav&u*.  dull,  and  the  sight.) 
Imperfect  vision. 

AMBLY'PTERUS.  (fir.  «**CAt*.  obtuse,  and  srrt<»*.  a 
Jin.)  The  name  of  a  fossil  genua  of  fishes,  with  obtuse  and 
rounded  pectoral  and  ventral  fins,  and  characterised  by 
having  small  and  numerous  teeth,  set  close  together  like 
a  brush,  which  shows  the  habit  of  these  fishes  to  have 
been  to  feed  on  decayed  sea-weed  and  soft  animal  sub- 
stances at  the  bottom  of  the  water. 

A'MBO.  (Gr.  ««*C»v,  a  teas,  or  knob.)  In  Architecture. 
The  elevated  place,  or  pulpit,  In  the  early  Christian 
churches,  from  whence  it  was  usual  to  address  the  I 
gregation, 
chanted. 

A'MBREIN.  The  fatty  matter  of  ambergris;  con- 
vertible by  nitric  acid  into  ambreic  acid. 

AMBRO'SIA.  (fir.  signifying,  immortal.)  The  food  of 
tbe  gods,  as  nectar  was  their  drink,  the  use  of  which  con- 
ferred immortality. 

AMBROSIAS  CHANT.    In  Mnslc.  So  called  from 
St.  Ambrose,  archbUhop  of  Milan,  who  composed  it  for 
the  church  there  in  the  fourth  century :  it  it  i 
from  tbe  Gregorian  chant  by  a  | 
of  beauty  in  its  melody. 

A'MBL  BAI.E.  A  Syrian  or 
tical  girls  from  Syria,  who  prostituted  themselves  at 
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AMBULA'CRA.  (Lat. 
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Uh  the  broad  tubcrculate  spine-bearing  portions. 
AMBULATO'RES.    (Lat.  ambulo.  /  walk.)  The 


name  of  an  order  of  birds  in  the  system  of  Illiger, 
sponding  nearly  with  the  Pas$eres  of  Linnanis. 

A'MBULATORY.    Formed  for  walking.    In  Orni- 
thology, the  term  is  applied  to  the  feet  of  birds  \ 
toes  are  placed  three  before  and  one  behind. 

AMBU'SCADE.   A  military  term  derived 
Italian  imboscata,  concealed  hi  a  wood.  It  Is  also  applied 
to  any  snare  laid  for  an  enemy. 

AMBU'STION.  (Lat.  amburo.  I  burn.)  A  medical 
term  for  a  burn  or  scald. 

A'MEN.  (Heb.  YQH,  signifying,  let  it  be,  or  rather,  let 
it  be  irrevocably  fired . )  It  Is  understood  to  express  belief 
and  assent  at  the  end  of  a  prayer.  It  is  sometimes  trans- 
lated, verily,  as  when  used  at  the  beginning  of  a  discourse. 

AME'NDE  HONORABLE.  In  French  Law.  a  species 
of  infamous  punishment,  to  which  criminals  guilty  of  an 
offence  against  public  decency  or  morality  were  con- 
demned under  the  ancient  system,  and  are  so  still  in 
some  instances.  Such  were,  sedition,  forgery,  sacrilege, 
fraudulent  bankruptcy,  &c.  The  simple  or  dry  amende 
honorable  consisted  merely  of  an  acknowledgment  by 
the  criminal  of  hit  offence  in  open  court,  bare-headed 
and  kneeling.  The  amende  honorable  in  figurit  was 
made  by  an  offender,  kneeling  in  his  shirt,  a  torch  in  the 
hand,  a  rope  round  the  neck,  and  conducted  by  the  exe- 
cutioner. It  was,  and  still  is,  usually  conjoined  with  some 
other  punishment ;  sometimes  capital,  as  in  the  case  ot 
parricides,  he. 

AME'NDMENT.  In  a  general  sense,  is  any  change 
made  in  any  thing  for  the  better.  In  Parliamentary  Pro- 
ceedings, it  is  an  alteration  in  tbe  words  of  any  bill  or 
motion,  which  it  is  competent  for  any  member  to  move 
when  the  bill  or  motion  has  been  read.  {See  PARLIA- 
MENT.) , 

Amendment.  In  Law.  The  correction  of  an  error 
committed  in  any  process :  as  the  amendment  of  a  de- 
claration, plea,  Ac.  The  deficiency  of  meant  of  amend- 
ment in  pleading  at  common  law,  led  to  the  ttatntet  ol 
amendments  and  jeofails,  beginning  with  that  of  14  E.  3. 
All  amendments  arc  held  to  be  within  the  discretion  of 
the  court,  and  allowed  in  furtherance  of  justice  according 
to  the  particular  circumstances  of  each  case. 

AM E'N OR R H CE A .  (Gr. «,  tetiAowr,  a  month,  and 
$*.  I  flow.)  Morbid  Irregularity  or  deficiency  of  the 
menstrual  discharge. 

AMENTA'CEOUS.  Having  amenta;  a  name  for- 
merly applied  in  Systematic  Botany  to  such  plants  as  have 
their  flowers  arranged  in  amenta.  But  as  very  different 
kinds  of  structure  were  combined  by  this  character,  the 
order  Amentaceas  of  Jussieu  is  broken  up  in 

°AMK *N  TI I E S?7n  Eal 
of  the  de*!,  or  Tartarus  of  the  < 
AMENTIA.  (Lat. t 

AME'NTUM.  (Lat.  amentum,  a  thong,  or  fooi».)  A 
kind  of  inflorescence  such  as  is  found  on  willows  and  pop- 
lars :  it  differs  from  a  spike  only  in  being  deciduous. 
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AMERCIAMENT. 
AMERCIAMENT.   (From  the  French 


AMOMEiE. 


pecuniary  punishment  of  an 
other  lord  In  hU  court,  when  by  hli 
stand  at  the  mercy  of  the  king  or  lord. 

AMETABtyLlANS,  AMETABOLIA.  (Gr.  k.  with- 
out, and  furm.C*Xn,  change.)  A  sub-class  of  Insect*  which 
do  not  undergo  any  metamorphosis. 

A'MBTHYST.  Purple  rock  crystal.  The  finer  va- 
rii-tiei  are  in  great  request  (Of  cutting  into  >-calj  anil  brooch 
atone*.  Some  of  the  ancient  vases  and  cups  are  composed 
of  this  mineral,  and  It  was  an  opinion  among  the  Persians 
that  wine  drank  out  of  an  amethystine  cup  would  not 
intoxicate  :  hence  it*  name,  from  the  Greek  (jiulWrw. 

\  MIA.  The  name  of  a  Llnnamn  genu*  of  abdominal 
fishes  founded  on  a  single  species  (Amia  caira.  Linn.)  a 
native  of  the  freshwater  streams  of  Carolina,  North 
America  ;  and  which  i*  still  its  sole  representative.  It  I* 
an  example  of  the  Sauroid  fishes  of  Agassis,  and  is  re- 
markable for  the  cellular  structure  of  its  air-bladder, 
which,  as  Cuvier  remark*,  is  similar  to  the  lung  of  a 
reptile. 

AMIA'XTHUS.  (Gr.  kpumtrt)  A  term  applied  to 
ashestus.  in  consequence  of  the  resistance  which  It 
affords  to  the  action  of  fire. 

A'MIDES.  Compounds  containing  abase  apparently 
com|x>sed  of  1  atom  of  nitrogen,  and  2  of  hydrogen.  The 
term  Ammonide,  from  their  resemblance  to  ammonia, 
would  perhaps  be  more  correct. 

A'MIDINE.    The  soluble  part  of  starch. 
A M I D-S  H  IPS.   A  nautical  term,  denoting  the  middle 
of  the  ship,  either  with  respect  to  her  length  or  breadth. 

A'MMOCtE'TES.  (Gr. mf*u*t, sand,  and  *nrr„  a  lxd.) 
The  name  of  a  genu*  of  Cyclostomous  fishes,  of  which  the 
'pride,*  or  *  stone  grig"  (^f  mm.  branchialiM),i»  a  well- 
known  example.  This  fish  buries  itself  in  the  sand  or 
day  of  the  bank*  of  river*  ;  has  many  of  the  habit*  of  a 
worm  ;  possesses  a  skeleton  reduced  to  membraneous 
consistence ;  and  rank*  among  the  lowest  of  organised 
vertebral  animals. 

A'MMODYTES.  ( Gr.  auu*t,  sand.)  The  name  of  a 
Llntuean  genus  of  apodal  fishes,  characterised  by  a  com- 
pressed hoad,  narrower  than  the  body  ;  and  both  clong- 
Glll-opening*  large.with  seven  branch lostegal  rays ; 
"  fin  extending  nearly  the  whole  length  of  the  back ; 
of  considerable  length  -,  dorsal  and  anal  fins 
J  from  the  caudal  fin.  The  sand-eel  ( Ammodytcs 
Lin.)  and  the  sand-launce  (Ammodytes  lancea 
Cuv.)  are  examples  of  this  genus. 

A' MM  ON.    In  Mythology,  apparently  a  Libyan  di 
by  the  Greek*,  and  by 
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the  situation  of  his  celebrated  temple  in  an  oasis,  sur- 
rounded by  African  deserts,  indicates  his  origin.  Alexan- 
der visited  the  temple,  and  assumed  the  title  of  son  of 
this  divinity,  in  order  to  impose  on  oriental  imagination. 
It  possessed  a  celebrated  oracle.  The  lines  of  Lucan, 
partlv  quoted  above  (Phar$ai.  lib.  Ix.  lln.  510.  &c.)»  de- 
scribing the  temple,  and  the  refusal  of  Cato  to  visit  it,  and 
consult  the  Fate*  respecting  an  enterprise,  of  the  justice 
of  which  he  was  convinced,  are  among  the  finest  and  best 
known  portions  of  his  poem. 

AMMCNIA.  Volatile  alcall.  This  important  com- 
pound Is  chiefly  produced  artificially.  It  exists,  combined 
with  acids,  in  some  of  the  saline  products  of  volcano*,  and, 
in  very  small  quantities.  It  is  discoverable  In  tea-water. 
It  is  found  in  putrid  urine  and  In  the  salt*  produced  by  the 
decomposition  of  animal  matter ;  it  exists  occasionally 
in  very  minute  quantities  in  the  air,  especially  in  large 
towns  where  pit-coal  Is  burned  .  and  the  small  stellated 
crystals  which  arc  sometimes  observed  on  dirty  windows 
in  London,  consist  of  sulphate  of  ammonia. 

Ammonia  was  originally  obtained  ( In  theform  of  muriate 
of  ammonia)  by  burning  the  dung  of  camels,  which  wa* 
collected  for  the  purpose  in  Egypt,  especially  about  the 
temple  of  Jupiter  Amnion  (whence  the  term  sal  ammo- 
niac). It  was  afterwards  procured  by  the  distillation  of 
putrid  urine  :  at  present,  the  demand  for  ammonia  in  its 
various  states  and  combination*  is  in  this  country  chiefly 
supplied  from  two  sources ;  the  distillation  of  pit-coal,  and 
that  of  refuse  animal  substance*,  such  as  bone,  clippings 
and  shavings  of  horn,  hoof,  Kc. 

When  coal  Is  distilled  (tee  Gas),  a  large  quantity  of 
ammoniacal  liquor,  a*  it  is  called,  is  formed,  to  which 
sulphuric  or  muriatic  acids  are  added  so  as  to  form  a 
sulphate  or  a  muriate  of  ammonia  When  the  animal 
substances  just  mentioned  are  distilled,  a  quantity  of 
impure  ammonia  passes  off  with  the  other  products,  which 
is  also  converted  fnto  sulphate  or  muriate  of  ammonia. 

Pure  ammonia  is  obtained  in  the  form  of  a  gas,  by 
heating  a  mixture  of  quicklime  and  muriate  of  ammonia. 
It  is  very  pungent  and  acrid;  and  so  soluble,  that  one 
incisure  of  water  absorbs  nearly  500  of  gaseous  ammonia: 
this  solution  is  known  under  the  name  of  liquid  ammonia, 
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It  is  decomposed  when  passed  through  a  red-hot  tube, 
and  every  100  volume*  of  ammonia  are  resolved  into  200 
volumes  of  a  mixture  of  3  volumes  of  hydrogen  and  1  of 
nitrogen. 

Carbonate  of  ammonia  Is  used  in  medicine  as  a  stimu- 
lant, and  frequently  employed,  under  the  name  of  smelling 
I  salt,  as  a  restorative  in  faintneas.  It  is  obtained  by 
sublimation  from  a  mixture  of  muriate  of  ammonia  and 
carbonate  of  lime.  Muriate  of  ammonia  has  been  above 
referred  to  a*  the  common  source  of  pure  ammonia. 
Sulphate  of  ammonia  is  also  manufactured  for  the  same 
purposes. 

Ammonia  is  recognised  by  Its  pungent  smell,  bv  it* 
transient  aicaline  effect  u|>on  vegetable  colours,  and  by 
producing  white  fumes  when  approached  by  muriatic 
acid.  Thus,  if  we  bum  a  piece  of  quill,  and  hold  a  glass 
rod  dip|*ed  in  muriatic  acid  near  the  smoke  of  it,  dense 
white  fumes  appear,  announcing  the  presence  of  ammo- 
nia, formed  by  the  action  of  heat  upon  the  animal 
matter. 

AMMONl'ACUM.  A  gum  redo  used  in  medicine :  it 
is  imported  in  drops  and  cakes  from  Africa  and  the  East 
Indies,  and  is  said  to  l>c  the  produce  of  the  Dorcnaa  am- 
nion lacum.  It  is  of  a  pale  buff  colour,  and  stands  in 
the  materia  medica  among  the  mildly  stimulating  but 
uncertain  expectorants.  It  Is  sometimes  applied  ex- 
ternally in  the  form  of  a  plaster. 

A'MM UNITE,  AMMONITES.  An  extinct  genu* 
of  molluscous  animals  which  inhabited  convoluted  cham- 
bered siphoniferous  shells,  sometimes  culled  Cornua 
ammonia,  and  vulgarly  snake-stones.  From  their  affinity 
to  the  nautilites,  and  the  known  organisation  of  the 
animal  of  the  pearly  nautilus,  fostil  shells  of  this  genua 
are  referred  to  the  Tctrabranchiate  order  of  Cephalopoda, 
and  constitute  the  typical  genus  of  the  second  family  of 
that  order  ( Aimnomtidtr).  They  arc  characterised  by 
their  conspicuous  whorls,  and  the  marginal-external 
position  of  the  siphon.  They  abound  in  the  strata  of 
the  secondary  formation,  varying  from  the  slse  of  a  bean 
to  the  dimensions  of  a  coach-wheel.  Their  name  is  de- 
rived from  their  resemblance  to  the  horns  upon  tho 
statue  of  Jupiter  Amnion. 

AMMONI'TIDjK.  A  family  of  Ccphalopods,  with 
chambered  syphoniferous  sheila,  characterised  by  the 
septa  being  sAiuous,  with  lobated  margins. 
AMMONIUM.  A  name  given  by  Davy  to  the  hypo- 
base  (supposed  to  be  metallic)  of  ammonia, 
to  the  hypothesis  of  Berxclius,  ammonium  is  a 
compound  of  1  volume  of  nitrogen  with  4  volume*  of 
hydrogen. 

AMMtPPHILA.  (Gr.  «V*u«,  $and,  and^Xs*.,  Ii 
The  name  of  a  genu,  of  hv 


jaws  forcipated,  3-toothed  at  the 
in  each  sex,  with  about  14 
wings  plane;  sting 


antenna'  lit 

wkT'thHb: 


Gr.  iprnrrm,  oblirion.)  In 

granted  by  a  solemn  aet  to  those 
Usually 


AMMUNITION.  In  Military  Language,  signifies  all 
sorts  of  w  arlike  stores  and  provisions,  but  more  especially 
powder  and  ball. 

A'MNESTY. 
freedom  fron 

guilty  of  some  crime.  Usually,  by  an  act  of  amnesty  la 
meant  one  passed  to  comprehend  a  number  of  individual* 
guilty  of  offences  of  a  political  nature,-  as  rebellion,  Ac. 
Among  remarkable  amnesties  in  modern  European 
history,  may  bo  cited,  that  granted  on  the  restoration  of 
Charles  II..  from  which  were  excepted  those  concerned 
in  the  death  of  Charles  I. ;  that  granted  on  the  second 
restoration  of  the  Bourbons,  in  January,  IMI6,  from  w  hlch, 
besides  the  regicides,  several  others  were  excepted  by 
name ;  and  the  law  of  amnesty  for  political  offences  in 
France,  in  1836. 

A'MNION.    (Gr.  a  lamb.)    The  membrane 

which  surrounds  the  faHu*  in  utero :  it  includes  a  thin 
watery  fluid,  the  liquor  amnii. 

A'MNIOS.  In  Botany,  a  thin,  semitransparent,  gela- 
tinous substance  in  which  the  embryo  of  a  seed  I*  sus- 
pended when  it  first  appears,  and  on  which  the  embryo 
appears  to  feed  in  its  early  stages.  Sometimes  it  is  wholly 
absorbed  ;  sometimes  a  portion  of  it  is  solidified  in  the 
form  of  albumen  ;  occasionally,  as  in  the  cocoa-nut,  a 
portion  U  consolidated  into  albumen,  and  a  portion  re- 
mains always  In  a  fluid  state. 

A  M  N 1 0/T 1C  ACID.  An  acid  supposed  to  be  pccnl  lar 
to  the  liquor  amnii  of  the  cow,  " 
to  the  liquor  of  the  allantnis. 

AMO'MK*.  (*Vr  Avomum.)  One  of  the 
plants  more  commonly  called  Zingiberacca. 
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AMOMUM. 

AMCMUM.  (hhaminvA.  Arabic:  *ss*ws**».  of  the 
Greeks.)  A  Zingirx*raceou*  plant,  with  aromatic  seeds, 
much  employed  under  the  name  of  cardamom*,  grain*  of 
Paradise,  Ac.  The  specie*  occur  exclusively  in  the 
hotte*t  part*  of  India  and  Africa. 

AMtrRPHOUS.  (Gr.  m,  without,  and  ua^,  form.) 
Bodies  devoid  of  regular  forms. 

AMPBLPDE.E.  Botany.  (Gr.  ht*n\*,a*me.)  One 
of  the  name*  of  the  natural  order  Vitacvsr. 

A'MPELIS.  The  name  of  a  Linnseau  genus  of  Passerine 
birds,  characterised  by  a  straight  convex  beak,  of  which 
the  upper  mandible  I*  the  longer,  and  it  »ubincurved, 
and  emarginate  on  both  tides.  The  Bohemian  chatterer, 
or  wax-wins  (  Ampclis  garmlms).  Linn.,  U  a  well  known 
•pedes  of  this  genu*  ;  but  is  referred  in  the  recent 
systems  of  Ornithology  to  a  distinct  section  or  subgenus, 
retaining  the  name  of  Bombycllla,  originally  applied  to  it 
br  Brisson. 

AMPHPBIANS.  AMPHI'BIA.  (Gr.  hu&,  bolh.wad 
dm.  Itfe  ;  baring  the  faculty  of  existing  both  in  water 
and  on  land. )  In  modern  Zoologv,  this  terra  is  restricted 
in  it*  application  to  those  animals  which  possess  organs 
for  breathing  water,  and  organs  for  breathing  air,  or  gills 
and  lungs  conjointly.  Many  cold-blooded  animal*,  from 
the  slowness  of  their  circulation  and  the  great  capacity  of 
their  lungs  in  proportion  to  the  vascular  surface  which 
alters  the  chemical  state  of  the  contained  air,  can  remain 
along  time  under  water  without  being  necessitated  to 
seek  the  surface  for  a  fresh  supply  :  such  are  all  the  Ver- 
tehrata  called  Kcptilia  by  modern  I oologists,  and  which 
Linnams,  from  the  above  mentioned  faculty,  included 
'  the  term  Amphibia :  yet  if  these  animals  were  kept 
rsed  longer  than  the  period  necessary  for  renewing 
'  hi  their  lungs,  they  would  inevitably  be  drowned  ; 
therefore,  not  strictly  amphibious.  Not  so,  how- 
ever, with  that  small  portion  of  the  order  which  retain 
their  branchi*  throughout  life  ;  — these  perennihranc  hiate 
'  ng  from  a  prolonged  aquatic  existence, 
r,  are  most  affected  by  a  too  long  con- 
;  a  desiccation  of  their  external 
;  to  some  recent  experiments  on  the 
their  death.  Those  warm- 
whlch~have  their  general  form  and 
for  aquatic  life,  as  whales, 
j  are,  from  the  rapidity  of 
circulation  and  the  prodigious  extent  of  the  vascular 
respiratory  membrane  of  the  lungs,  still  more  de- 

of  air  for  their  existence 
y  fur- 
amphibious  organisation.  This 
is.  in  fact,  enjoyed  by  a  very  small  proportion  of  the  animal 
<m  ;  besides  the  perenuibranchiate  reptile*,  a  few 
i  of  mollusca,  a*  the  Ampullaria.  and  »ome  insects 


pendent  upon  a  fresh  supply  of  air  for  their  exist* 
than  the  pulmonated  reptile*,  and  are  consequently 
ther  removed  from  a  true  amphibious  organisation. 
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AM'PHIBOLE.  (Gr.  mpupUx*,  equivocal.)  A 
name  which  some  mineralogists  apply  to  hornblende, 
because  it  may  be  mistaken  for  augite. 

AMPHIBO'LL  In  Ornithology,  the  name  of  a  family 
'>'•  m.„rul  bird*,  in  the  system  of  llliger,  inclining 
those  in  which  the  external  posterior  toe  is  versatile. 

AMPHIBO'LOGY.  (Gr.As*#<.  about.anA  X«r*v.  dis- 
course.)  In  Rhetoric,  an  equivocal  phrase  or  sentence,  of 
which  the  sense  may  bear  more  than  one  interpretation. 

AMPHI'CTYO'NIC  COUNCIL.  This  was  a  con- 
gress of  the  deputies  of  twelve  northern  Greek  tribes, 
vis.  Thessalians,  Boeotians,  Dorians,  lonians,  Fer- 
rhsebtans,  Magnetes,  Locrtans,  OZnlanian*.  Achaean*  of 
Pbthia.  Maiians.  Phocians,  and  Dolopian*.  or 
In  the  Dorians  and  lonians  were  included  the 
monian*  and  Athenian*,  who  each  sent  one  deputy. 
Each  of  these  tribe*  had  two  representatives  In  the  coun- 
cil called  the  Hieroranemon  (n(»u»r,iui  and  Pylagora* 
(«*>  *>•'•<).  The  congress  met  twice  every  year;  in 
the  spring  at  Delphi,  and  at  Thermopylae  in  the  autumn. 
Its  functions  do  not  seem  to  have  been  of  a  political  na- 
ture, further  than  to  see  that  no  member  of  the  union 
was  destroyed  ;  but  were  chiefly  directi-d  to  religious 
natters,  and  more  especially  the  protection  of  the  temple 
of  the  Delphian  Apollo.  The  principal  ancient  autho- 
rities which  we  posses*  respecting  the  objects  and  con- 
mtutioo  of  the  amphictyonic  council,  are  to  be  found  in 
the  orations)  of  .tschine*  and  Demosthenes:  the  l»»th 
book  of  Diodoru*  Siculus  ;  9th  of  Strabo  ;  and  10th  of 
Pautania*.  See  also  Ant.  Van.  Dale's  Ditwrtalium-s, 
Amu.  1702;  Paper  by  V'alois,  In  the  JUVm.  de  rAc.des 
Imcriptont,  $c  ,  Hi.  191 .  v-  406.;  St.Crolx,  Des  Gour.  rtu  - 
■snu  YidiroUJ*  ;  Tittmann'o  Prixc  Essay  on  the  Amphic- 
t*?*i .  and  Muller's  Hint,  of  the  Dorians. 

AMPHIGA'MOtS.  (Gr.  «uf<.  In  the  sense  of 
imbtful,  aixi  y<*LL»<.  marriage.')  The  most  Imperfect  of 
ill  plants,  baring  no  trace  whatever  of  sexual  organs 
TbA  form  one  of  the  classes  in  De  Candolles  Natural 
I  Set  BOTAJSV.) 
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AMPHITHEATRE. 

AMPHPPN RUSTS.  (Gr.  «***>r,  on  both  tide;  and 
*>•«,  I  brtathe .)  Merrem  so  calls  a  tribe  of  reptile*  com- 
prehending those  which  have  both  lungs  and  gills  at  the 
same  time,  a*  the  true  amphibia  or  perennibranchiatcs. 

AMPHIPODS.  (Gr.  •'***>;.  on  both  start,  ami  rsw,  a 
foot ;  feet  diversely  conformed. )  The  third  order  of 
crustacean*  in  Latrrille  t  arrangement,  and  the  only 
one  in  which  subcaudal  natatory  feet  co-exist  with 
sessile  eyes. 

AM  PHP  PROSTYLE.  (Gr.  kfift.  both  or  double,  wp, 
before, mkst,  a  column. )  In  Architecture,  a  term  applied 
to  a  temple  having  a  portico  or  porch  in  the  rear  as  well  as 
the  front,  but  without  columns  at  the  sides.  This  species 
of  temple  never  exceeded  the  number  of  four  columns  in 
front  and  four  in  the  rear.  It  differed  from  the  temple 
In  antis,  in  having  columns  Instead  of  ants?  at  the  angles 
of  the  portico. 

A  M  I'll  I  MM  NA.  (Gr.  m**4,  both,  fan,,,  to  teal*.) 
A  genu*  of  serpents  or  Ophidian  reptiles,  in  which  the 
tail  and  head  are  equally  obtuse,  and  the  scales  of  the 
head  so  similar  to  those  on  the  back,  as  to  render  It  ditll- 
cult,  on  a  cursory  inspection,  to  distinguish  one  extremity 
of  the  body  from  the  other.  Hence  these  reptiles  havo 
been  supposed  to  have  the  power  of  creeping  backwards 
or  forwards  with  equal  facility. 

AMPHPSCII.  or  AMPHPSClANS.  (Gr.  wW  obt  ut, 
and  mm,  shadow.)  A  term  used  by  the  ancient  geo- 
graphers, to  denote  the  inhabitants  of  those  climates  In 
which  the  shadows,  at  noon-day,  fall  in  opposite  directions 
at  different  times  of  the  year ;  that  Is  to  say,  toward*  the 
north  when  the  sun  at  noon  is  to  the  south  of  their  ze- 
nith, and  towards  the  south  when  the  sun  is  to  the  north 
of  their  zenith.  The  term  consequently  applies  to  the 
people  who  live  between  the  tropics. 

AMPHITHE'ATRE.  (Gr.  «u*<.  about,  and  aut- 
re**, a  theatre.)  In  Architecture,  a  double  theatre,  or 
one  of  an  elliptical  figure ;  being,  as  its  name  imports, 
two  theatres  joined  at  the  line  of  the  proscenium ;  by 
which  contrivance  all  the  spectator*,  being  ranged 
round  on  seaU  rising  the  one  above  the  other,  saw 
equally  well  what  was  passing  in  the  arena,  or  space  in- 
closed by  the  lowest  range  of  seat*.  The  origin  of 
the  amphitheatre  was  among  the  Etruscans,  to  whom 
also  are  attributed  the  first  exhibitions  of  gladiatorial 
fighu.  From  these  the  Romans  acquired  the  taste 
for  such  show*,  which  (hey  communicated  to  every  nation 
subject  to  their  dominion.  Athensru*  *ay».  "  Romani,  ubl 
nrirnum  ludos  facere  cceperunt,  buic  asciti  artifices  ab 
EtruAci*  civitatibu*  fuerunt,  sero  autem  ludi  omnes  qui 
nunc  a  Romani*  celebrari  solent,  sunt  instituti."  (L.  iv. 
cap.  17  )  The  most  extraordinary  edifice  remaining  in 
Rome  Is  the  amphitheatre,  generally  called  the  (  oll- 
seum,  begun  by  Vespasian 
Words  are  inadequate  to 
stupendous  and 

says  Martial .   It  covers  five  English  acres  and  a 
of  ground ;  the  walls  are  of  the  height  of  IG6  feet ;  it 
had  seats  for  H7.000  spectators,  with 
52.000  others  ;  and  a  vast  arena,  where  I 
ators  and  wild  beasts  contended  at  once  — 

"  BulchevM  to  make  a  Roman  holiday  t  " 

This  magnificent  ruin  has  suffered  much  from  earth- 
quake*, and  the  destroying  Influence  of  time ;  and  to  the 
disgrace  of  the  Papal  government,  it  was  allowed  to  t>e 
used.  In  comparatively  recent  times,  as  a  convenient 
quarry  whence  the  materials  of  many  modern  edifices 
have  been  derived.  —  SttU,  however,  its  remains  arc  such 
as  to  astonish  the  spectator  ;— 
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Latterly,  more  attention  has  been  paid  to  the  preserv- 
inn  of  this  noblest  monument  of  Imperial  Rome.  The 
ails  have  been  propped  up  in  some  places,  and  sentinels 
have  been  placet!  for  Its  protection. —  Besides  this  amphi- 
theatre, there  were  three  others  In  Rome,  namely,  the 
Amphitheatrum  Ca*treq*e,  probably  built  by  Tiberius, 
on  the  Esqulllne ;  that  of  Statlllus  Taurus  ;  and  that 
built  by  Trajan,  in  the  Campus  Martiu*. 


Arstos,  Corinth,  Pol  a  in  1  stria.  Hi  pel  la  in  Spain, 
s  Aries.  Frcius,  Saintes,  and  Autun.  This  last 
sas  four  stories,  similar  In  that  respect  to  the  Coliseum. 
But  that  in  the  most  perfect  state  is  the  amphitheatre 
of  Verona,  which,  w  ith  the  exception  of  the  exterior  wall, 
i*  still  perfect.  The  first  that  were  erected,  were,  as  we 
learn  from  Pliny,  constructed  of  wood,  and  usually  seated 
in  the  Campus  Martius,  or  In  some  place  out  of  the  city. 
Accidents  occurring  from  their  Insecurity,  they  were 
abandoned  for  the  more  substantial  specie*  of  fabric 
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AMPHITRITE. 

who  1*  said  to  have  erected  an  amphitheatre  in  Rome, 
was  Calus  Scribonius  Curio,  in  the  games  he  {rave  to 
toe  people  on  the  occasion  of  his  father's  funeral  ob- 
sequies. Determined  to  surpass,  in  the  way  of  games, 
all  that  had  hitherto  been  seen,  he  constructed  two  thea- 
tres of  wood,  back  to  back,  which,  after  the  theatrical  re- 
presentations had  boon  finished,  were  turned  round  with 
the  spectators  still  in  them,  tearing  the  stages  and 
scenery  behind,  and,  by  their  opposite  junction,  forming  a 
perfect  amphitheatre,  in  which  the  people  were  gratified 
with  a  show  of  gladiators.  The  part  in  which  the  gladi- 
ators fought  was  called  the  arena,  from  being  usually 
covered  with  sand  to  absorb  the  blood  spilt  in  the  con- 
flicts for  which  it  was  used.  The  arena  was  encompassed 
by  a  wall,  called  the  podium,  fifteen  or  sixteen  feet  in 
height,  immediately  round  which  sate  the  senators  and 
ambassadors.  As  in  the  theatres,  the  seats  rose  at  the 
bark  of  each  other ;  fourteen  rows  in  the  rear  of  the 
podium  being  allotted  to  the  equites,  and  the  remainder 
for  the  public  generally,  who  sate  on  the  bare  stone, 
cushions  being  provided  for  the  senators  and  equites. 
Though  generally  open  to  the  sky,  there  were  contriv- 
ance* for  covering  the  whole  space*  with  a  sort  of  awning. 
The  avenues  by  which  the  public  entered  were  many  in 
number,  and  bore  the  namo  of  vomitoria.  See  the  work 
of  Mallei.  Deeli  Amjiteatri ;  and  the  section  on  Amphi- 
theatres in  his  learned  and  excellent  work,  Verona  fuus- 
trata.  The  modern  history  of  the  Coliseum  is  given  at 
considerable  length  in  Hobhousc's  Illustrations  to  Childe 
Harold. 

AMPIIITIU'TE.  The  name  of  a  genus  of  cephalo- 
branchiate  or  tubicular  Anneiides,  characterised  by 
golden -coloured  short  bristles,  arranged  like  a  crown,  in 
one  or  two  rows,  on  the  anterior  part  of  the  head.  One 
species  inhabits  the  south  coast  of  England,  and  forms  for 
its  habitation  a  very  delicate,  straight,  conical  tube  of 
grains  of  sand,  agglutinated  together  by  the 
from  the  skin :  tins  is  the  Amphitrite  aurit 

AMPHFTROPAL.     (Or.  round,  and  vpsc. 

I  turn.)  In  Botany.  This  is  said  of  an  embryo  which 
is  turned  round  albumen,  or  curved  upon  itself  in  such  a 
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AMPHIU'ME,  AMPHIU'MA.  A  genus  of  true  am- 
phibious reptiles,  with  a  persistent  branchial  orifice  on 
each  side  of  the  neck ;  palatal  teeth  in  two  longitudinal 
rows  ;  a  lenfrtb«'n«t  body,  and  four  rudimental  extremi- 
ties, each  divided  cither  Into  three  or  two  toes  according 
to  the  species. 

AM'PIIORA.  (Gr.ssW.fi*. 
turc  and  ornamental  Architectu 
having  two  bandies,  used  as  a  measure  for  liquids  by 
ts^J'p'j'*  ArfL  f *r *l x i *l  1 1 C \ y  rii|^j  1  it.  ^1  sis  *oi 
Ac. 
A  kind  of 


Stats*!'  AUoi  Hqutid?me^uJe!  c^ntaildn J  probably  about 
nine  gallons :  but  its  exact  sise  is  not  satisfactorily  made 


AMPLE'XICAUL.  (Lat.  amplecto,  I  embrace,  and 
caulis.  a  stem  )  A  leaf  or  bract  whose  base  projects  on 
each  side,  so  as  to  clasp  the  stem  with  its  lobes. 

AMPLIFICATION.  In  Rhetoric,  the  lengthening  a 
discourse  or  a  passage  by  the  enumeration  of  minute  cir- 
cumstances, the  employment  of  epithets,  particularity  of 
description,  Ac,  with  a  view  to  produce  a  deeper  impres- 
sion. Execration  is  properly  a  species  of  amplification. 
In  whicli  circumstances  and  facts  are  not  merely  dwelt 
upon,  but  represented  beyond  their  true  dimensions. 

AM'PLlTUDE.  In  Astronomy,  denotes  the  angular 
distance  of  a  celestial  body,  at  the  time  It  rises  or  sets, 
from  the  east  or  west  points  of  the  horizon.  The  ampli- 
tude of  a  fixed  star  remains  the  same  all  the  year  round  ; 
that  of  the  suu  or  moon  it  constantly  changing.  At  a 
given  latitude,  it  depends  on  the  declination  of  the  ob- 
ject. Amplitude  is  sometimes  used  to  denote  the  hori- 
tontal  distance  to  which  a  projectile  is  expelled  from  a 
gun,  or  what  Is  more  frequently  termed  the  range  of  the 
gun. 

A'MULRT .  A  substance  worn  about  the  person,  and 
supposed  to  have  the  effect  of  protecting  the  wearer 
against  some  real  or  imaginary  evils.  Those  of  the  Per- 
sians and  Egyptians  are  said  to  have  been  small  cylinders 
ornamented  with  figures  and  hieroglyphics.  The  Greeks 
and  Romans  employed  for  the  same  purpose  a  great 
variety*  of  gems  and  small  figures  of  deities,  heroes,  or 
animals,  the  bulla,  and  various  other  article*.  Some  of 
these  were  hung  around  the  necks  of  children,  to  defend 
them  from  the  evil  eye.  In  more  modern  times,  scraps 
of  paper  or  parchment  inscribed  with  verses  of  the 
Bible,  nr  with  magical  characters  and  jargon,  have  often 
been  used  for  the  same  purposes.  The  celebrated  Ara- 
bian talismanic  medals  are  called  by  the  Arabs  Ain,  from 
the  first  letter  of  the  inscription  always  beginning  with 
that  character. 

AMYGDA'LE*:.  (Gr.  u/juyimXm,  an  almond.)  A 
division  of 


ANACLASTICS. 

the  plum,  the  apricot,  and  similar  objects.  The  spe- 
cies hare  all  a  fleshy  or  succulent  fruit,  gum  in  their 
bark,  and  hydrocyanic  acid  in  their  leaves.  They  occur 
principally  in  cold  and  temperate  latitudes. 

AMY'dDALOI'l).  (Cr.miMjyimXm.  an  almond,  and. 
ub*t,  a  Jorm.)  Almond-shaped.  The  term  is  applied  to 
certain  rocks  in  which  other  minerals  are  occasionally  im- 
bedded like  almonds  in  a  cake. 

A  M  i  K  I  I )  v  I  K.L.  Balsamic  exogenous  plants,  con- 
sisting of  shrubs  or  trees,  found  almost  exclusively  In  the 
Tropics.  Bdellium,  balsam  of  copal va,  gum  elerai,  and 
balsam  of  Tolu.  are  all  produced  by  species  of  this  order, 
the  type  of  which  Is  the  genus  amy  Vis  (rayrrha,  myrrh). 

ANA.  A  termination  of  the  neuter  plural  form  in 
Latin,  used  in  English  and  French  to  denote  anecdotes 
of  eminent  persons,  or  selections  from  their  works.  The 
first  of  the  French  collections  termed  '*  Ana,"  and  from 
which  that  denomination  originated,  is  the  Valosiana  ; 
containing  detached  observations  on  passages  of  classical 
antiquity  by  the  celebrated  scholar  ValoU.  or  Valesius : 
it  appeared  at  Paris  in  HfJS.  The  Menagiana  (Paris, 
17 1 A )  is  a  more  amusing  work,  consisting  of  anecdotes, 
criticisms,  and  miscellaneous  observations  on  ail  possible 
subjects,  attributed  to  the  academician  Menage.  The 
popularity  of  this  work  produced  a  multitude  of  other 
"  Ana:  "  among  which  may  be  mentioned  the  Huetiana, 
172H  ;  the  Scaligerana,  Thuana,  Poggiana,  and  a  variety 
of  similar  books,  consisting  of  extracts  from  the  works  of 
distinguished  writers,  or  of  thoughts  or  sayings  attributed 
to  them. 

Ana,  or  AA  (contracted  from  ana).  In  Medical  pre- 
scriptions, implies  •'  of  each." 

ANABA'PTISTS.  Properly,  all  sects  are  so  called, 
that  insist  upon  the  repetition  of  baptism  upon  adrabudon 
into  their  communion,  from  a  notion  of  the  invalidity  of 
the  religious  ceremonies  of  other  denominations.  There 
were  several  such  in  the  early  period  of  the  church,  as  the 
Cataphrvglan*  and  Novations :  but  they  are  to  be  distin- 
guished from  the  sects  which  arose  in  the  15th  and  the 
beginning  of  the  16th  centuries,  under  the  papal  do- 
minion, especially  in  Germany ;  and  adopted,  in  their 
ignorance  and  fanaticism,  preposterous  notions  of  the  qua- 
lifications requisite  for  admission  into  the  visible 
ia  of  prim 


Their  idea  of  primitive  society  consisted  in  the 
of  all  the  customs  and  decencies  of  life  ;  In  the  < 
nity  of  goods  and  of  women  ;  in  uncomr. 
to  all  modes  of  artificial  life,  and  to  governrae 
as  the  foundation  and  sanction  of  social 
They  had,  of  course,  no  indulgence  for  the  ordir 
any  church  but  their  own,  and  required  baptism  for 
themselves  as  the  essential  preliminary  for  ac~ 
pale.   Early  In  the  progress  of  the 


within 


private  judgment 
cated  people,  they 
existing  institutions,  and  declared  open  war  against  the 
governments  of  Lower  Germany.  After  committing  the 
greatest  atrocities,  and  causing  an  universal  panic 
throughout  Europe,  their  progress  was  arrested  by  a 
complete  defeat  in  Saxony,  in  which  their  leader.  Mun- 
cer,  perished.  The  remnant,  however,  escaping,  estab- 
lished their  opinions  with  more  or  less  moderation  of  tone 
in  Holland  and  elsewhere.  Some  of  the  party  seised,  soon 
after  .upon  the  town  of  Munster.overthrewthe  magistracy, 
and  established  society  upon  their  own  principles  ;  but 
eventually  were  put  down  with  great  slaughter.  (See, 
as  to  the  Minister  Anabaptists,  Mosheim's  Ecclesiastical 
History,  sect.  U.  part  11.  c.  3.,  where  reference  is  made  to 
the  best  works  on  the  subject.)  It  should  be  observed, 
that  the  anabaptists  were  not  dependent  upon  religious 
views  only  for  their  support,  but  that  the  war  soon  as- 
sumed the  character  of  a  struggle  between  the  lower 
and  upper  classes  ;  and  the  enormities  committed  by  the 
insurgents  must  be  attributed  as  much  to  revenge  for 
oppression  as  to  religious  fanaticism.  (See  Baptists.) 

A'KABAS.  A  genus  of  Acanthopterygious  fishes,  in 
which  the  surface  of  the  pharynx  Is  broken  into  numerous 
little  branched  appendages  and  cells.' capable  of  retaining 
water,  and  of  gradually  dropping  It  Into  the  branchial 
cavity,  so  as  to  moisten  the  gills ;  whereby  these  fUhcss 
have  the  curious  faculty  of  voluntarily  quit  ring  the  water, 
creeping  about  on  land,  and  even,  it  is  said,  of  climbing 
trees.  The  only  known  species  ( Anahas  testurt incus )  la 
the  Perca  scandens,  or  climbing  perch,  of  the  older  na- 
turalists. 

A'NABLEPS.  (Gr.  «t«&.isr»,  1  raise  the  eyes.)  A 
name  applied  to  a  genus  of  malacopterygian  viviparous 
fishes,  characterised  br  a  remarkable  projection  of  the 
eyes  from  the  sides  of  the  head,  and  a  still  more  singular 
structure  of  the  cornea  and  iris,  from  which  there  result 
two  pupils,  and  the  eyes  appear  to  he  double  on  each  side, 
although  they  have  but  one  crystalline  lens,  one  vitreoua 
humour,  and  one  retina. 

ANACLA'STICS.  (Gr  »»*.  up,  and  aXssss,  /break.) 
That  part  of  Optics  in  which  the  refraction  of  light  ia 
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ANACARDI  ACE^E. 


curves  formed  by 
i.body  of 


applied  by  Desmairau  to  the 
the  bottom  of  ft 
water. 

ANACA'RDIA'CEf.  A  natural  order  of  exogens, 
founded  upon  the  Anacardium  occidentals,  or  cashew  nut. 
It  consist*  of  tropical  trees,  often  abounding  In  a  fluid 
resin  of  extreme  acridity,  but  forming  a  valuable  Tarnish 
in  kime  cases.  Marking  nuu,  the  fruit  of  Setnlcarpas 
anacardium.  black  Burroen  varnish  from  Melanorhcea 
uiitatissima.  raastlch,  Scio  turpentine,  pistacia  nuts,  su- 
mach, are  all  produced  by  various  species  of  this  extensive 
natural  order. 

ANA'CHORITE.    See  Anchobite. 

ANA'CHRONISM.  (Gr.  »»«.  backward,  and  rf*>t, 
ttmte.)  Ad  inversion  or  disturbance  in  the  order  oftime : 
as  where,  in  Bhakspeare's  King  John,  cannon  axe  intro- 
duced, w  hich  were  not  in  reality  employed  until  a  hundred 
years  afterwards. 

A'NACOLU'THON.  (Gr.  «»««sA**fl«..  not  fallow- 
ing. )  A  Grammatical  term  .denoting  the  want  of  sequence 
in  a  sentence,  out-  of  whose  members  corresponds  not  with 
tbe  remainder.  This  figure  recurs  more 
tbe  Greek  than  in  any  other  language. 

ANA'CREO'NTIC.    In  Poetry,  a  species  of 
voted  chiefly  to  the  praises  of  love  and  wine ;  — 

The  name  is  derived  from  Amtcreon  of  Tcos.  who 
I  In  the  sixth  century  b.  c.    The  genuineness  of 


rtttcs  ;  but  some  of  them  are,  at  all 
; ;  and  they  have  been  universally 
simplicity  and  sprightlineu ;  — 

All  tin  verse  Is  s«v"ter  Ur 
"  aa  the  down;  feather*  arc. 


i*f  mj  winn,  «w  of  mj  .irro»«, 
<  H  raj  mother'i  dovca  and  tparrowt ; 
Graceful,  rlranlv,  unooth,  and 
AU  with  Venus' jnnlle  bound. ' 

The  poems  of  Anacreon  have  been  rendered  familiar  to 
tbe  English  reader  by  the  translations  of  Cowley  and 
Moore.  The  best  editions  of  the  original  are  those  of 
Fischer  and  Brunck. 

AN,E5THE'SIA.  (Gr.  k,  without,  and  Art*,,/**,,  I 
JetL )    Diminution  or  loss  of  the  sense  of  touch. 

ANAGLY'PHIC.  (Gr.  *»«,  upon,  and  y*,u*u,  / 
carve.)  In  antique  Sculpture,  chased  or  embossed  work 
on  metal,  or  any  thing  worked  in  relief.  When  raised  on 
stone,  the  production  U  a  cameo.  When  sunk  or  In- 
dented, it  is  a  diagiyphtc  or  an  intaglio. 

sNAGNO'STA.  (Gr.  mtnynmenu,  I  read.)  A  do- 
mestic servant  employed  by  wealthy  Romans  to  read  to 
m  at  their  meals  an 

name. 

ANAGRAM.    (Gr. «,.,  back,  and  /  write.) 

The  most  proper,  and  most  difficult,  speck's  of  anagram  is 
that  which  is  formed  by  tbe  reading  of  the  letters  of  a 
word  or  word*  backwards :  as  "  evil,"  "  live." 

*•  tiit,  vile,  and  evil,  have  the  awf-wne  letter*  s 
He  Uses  but  vUv,  whom  «vil  hold*  In  frtMn," 

A  less  perfect  anagram  is  that  which  is  made  by  trans- 
position of  letters  ad  libitum  :  and  an  anagram  In  which  the 
transposition  Is  helped  out  by  the  admission  of  letters  not 
In  the  original  word,  or  the  rejection  of  some  of  those 


.  in  the  16th  and  17th 
of  flattery  was  by  invent- 
isposition  of  the  letters  of 
of  the  ana- 

irams  of  that  period  exceed,  in  felicity.  Dr.  Burney's  on 
Lord  SeUon:  "  Horatio  Nelson,"  "  Honor  est  a  Nlio." 
Of  all  the  extravagances  occasioned  by  the  anagram- 

e  probably  equals 
Frenchman  in  the  17th 
He  read  In  his  own  name  the 
i  a  Riotn"  (the  seat  of  criminal  justice  In 
province  of  Auvergne),  felt  impelled  to  fulfil  bis 
tiny,  committed  a  capital  offence  in  Auvcrgne,  and 
was  actually  hung  In  the  place  to  which  the  omen  pointed. 

ANAL.  In  Ichthyology,  the  fin  which  is  placed  be- 
tween the  vent  and  tail,  and  expands  perpendicularly. 

ANAL  GLANDS.  Com  p.  Anat.  Organs  for  secreting 
mUta-icr*.  sometimes  attractive,  but  generally  repulsive 
la  their  properties,  and  applied  to  purposes  of  defence  ; 
they  present  every  grade  ot  the  glandular  structure,  from 
tbe  simple  caecum,  or  tube,  to  the  conglomerate  mass  ;  de- 
veloped from,  and  consequently  always  opening  into,  the 
termination  of  the  intestine,  near  the  anus.  In  insects, 
the  sweet  fluid  ejected  by  the  aphides,  and  of  which  the 
atvt*  are  fond,  is,  at  least  in  some  species,  the  product  of 
secerning  tubules  opening  near  the  anus.  Odorous  sub- 
—  sometimes  fragrant,  sometimes  fetid,  —  are  in 
pedes  of  Insects  respectively  emitted  from  tbe 
e  singular  d* 


ANALOGY. 

are  the  products  of  anal  glands.  In  the  moltusks,  the 
most  remarkable  example  of  the  anal  glands  is  presented 
by  the  higher  organised  cephalopods,  where  they  are 
represented  generally  by  a  single,  sometimes  by  a  hitolNxl 
or  trilobed,  cyst,  with  part  of  its  parietes  spongy  and 
glandular,  and  which  secretes  the  Inky  fluid  which  these 
animals  eject  to  blacken  the  water  around  them  for  the 
purpose  of  concealment  in  time  of  danger.  Among 
fishes,  an  anal  bag  opens  by  a  tingle  narrow  duct,  as  in 
cephalopods,  into  the  termination  of  the  rectum,  in  rays 
and  sharks  ;  but  it  no  longer  exercises  the  function  of  a 
secerner  of  colouring  matter.  In  reptiles,  the  anal  hags 
are  either  single,  double,  or  triple  ;  and  in  many  species, 
as  in  frogs  and  tortoises,  are  developed  to  a  great  sise, 
and  serve  for  aquatic  respiration.  In  crocodiles  they  are 
two  in  number,  and  emit  into  the  cloaca  a  muco-caseous 
secretion,  without  any  strong  odour.  In  birds,  the  anal 
follicles  have  a  similar  function,  but  they  are  aggregated 
Into  a  single  cavity,  which  is  called  the  "  bursa  Fabricil." 
In  quadrupeds,  the  anal  follicles  are  generally  collected 
into  two  sacciform  groups,  each  baring  an  opening  near 
the  verge  of  the  anus.  The  insupportably  disgusting 
odour  of  the  secretion  of  these  g  I  anus  has  rendered  some 
of  thevivorrine  quadrupeds,  as  the  skunk,  tec,  proverb- 
ial ;  in  others,  the  odour  is  not  stronger  than  serves  to 
attract  the  individuals  of  the  same  species  to  one  another, 
which  is  the  common  function  of  the  anal  glands  in  this 
class  of  animals. 

ANAL  VALVES.  A  mechanical  structure  for  de- 
fending tbe  terminal  orifice  of  the  intestines  in  some 
of  the  cephalopods,  which  swim  forwards,  from  the 
retrograde  entrance  of  foreign  or  noxious  substances. 
This  mechanism  la  required  from  tbe  position  and 
direction  of  the  anal  opening,  whkh  is  turned  forwards 
towards  the  base  of  the  funnel  or  respiratory  i 

ANA'LCIME.    A  variety  of  zeolite,  which  by  I 
becomes  weakly  electric  :  from  kiaXmtc,  weak. 

ANALE'C'lA.  A  servant  in  great  Roman  houses, 
whose  duty  It  was  to  collect  the  scraps  after  a  meal ; 
whence  he  derived  his  name,  from  the  Greek  k,*Xt>m. 
I  pick  up. 

ANA  LE'  MM  A.  (Gr.  i.*>«aC«»*.  /  lake  up.)  In 
Geometry.  An  orthographic  projection  of  the  sphere  on 
the  plane  of  the  meridian.  In  this  projection  the  eye  is 
supposed  to  be  placed  at  an  infinite  distance.  Every 
great  circle  whose  plane  Is  perpendicular  to  the  plane 
of  projection,  —  the  horizon,  for  example,  —  is  repre- 
sented by  its  diameter;  every  small  circle  perpendi- 
cular to  the  same  plane  is  represented  by  the  chord 
whic  h  forms  its  diameter.  A  small  circle  parallel  to  the 
plane  of  projection,  is  represented  by  a  circle.  Every 
circle,  grc.it  or  small,  of  which  tbe  plane  when  pro- 
duced does  not  pass  through  te  eye,  or  Is  not 
pendhular  to  the  plane  of  projection,  will  be 
obliquely  and  under  the  form  of  an  ellipse.  —  Anali 

an  instrument  of  brass  or  wood  on  which 
is  made,  (the  plane  of  i 
)  with  a  moveable 
of  which  i 


sort  have  1 

A'NALE'PSY.    (Gr.  i.-awuCs.  )  At 
leptic  attack  of  sudden  and  frequent  rceurr, 
ANALE'PTIC.    A  restorative  medicine. 

;UE.    A  body  that  resembles  another.  ^A 


fossil  shell  of 

*T$5?LOGY.  Gr.  fas****,  « 
pn>f>ortion.)  In  Geometry,  signifies  the  same  thing  as 
proportion,  or  the  equality  or  similitude  of  ratios.  {See 
Proportion,  and  Ratio.) 


Analogy.  In  modern  Zoology,  this  terra  is  re- 
stricted to  the  relation  which  animals  bear  to  one 
auother  in  the  similarity  of  a  smaller  proportion  of  their 
organisation :  thus,  the  Ascalaphus  ltalicus,  in  the  length 
and  knobbed  extremities  of  its  antenna?,  tbe  colouring 
of  Its  wings,  and  its  general  aspect,  exhibits  a  striking 
resemblance  to  a  butterfly  ;  but  in  all  the  essential  parts 
of  its  organisation  it  adheres  to  the  neuropterous  type 
of  structure ;  its  relation  to  the  Lepidnptera  is  therefore 
said  to  be  one  of  analogy,  while  it  is  connected  to  the 
ant-lions  by  the  order  of  affinity.  As  it  has  been  found 
In  some  Instances,  that  two  series  of  animals,  arranged 
according  to  the  greater  amount  of  resemblances,  or  the 
relation  of  affinity,  are  connected  to  one  another  by 
analogical  resemblances  at  given  points  of  the  series,  tho 
relation  of  analogy  has  been  regarded  as  differing  from 
that  of  affinity  not  only  In  degree,  but  in  kind.  If  a 
zoologist,  for  example,  were  led.  by  a  too  superficial 

of  two 
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place  tbcm  in  the  tame  series  contiguous  to  one 
and  it  were  discovered  that  the  resemblance  was  but 
skin-deep  or  limited  to  a  temporary  state  of  being,  as  a 
stage  of  metamorphosis,  but  contradicted  by  a  dissi- 
milarity of  a  greater  proportion  of  the  internal  organ- 
isation, then  ft  would  be  said  that  he  had  mistaken  a 
relation  of  analogy  for  one  of  affinity  ;  a  phrase  which  the 
reader,  however,  will  readily  perceive,  merely  expresses 
the  fact,  that  a  false  judgment  bad  been  formed,  from 
not  taking  Into  consideration  the  whole  of  the  points 
of  comparison  necessary  for  determining  the  mutual 
relation  of  animals  to  each  other. 

Analogy.  In  its  Rhetorical  sense,  signifies  a  similarity 
of  two  things  in  their  relation  to  a  third,  though  there 
maybe  the  greatest  difference  in  their  structure,  form, 
colour,  ice. :  thus,  a  hat  is  analogous  to  a  turban,  and 
both  are  analogous  to  a  bonnet,  having  a  similar  rela- 
tion to  the  head  of  the  wearer.  In  this  sense,  a  porpoise  Is 
analogous  not  only  to  a  fish,  but  to  every  other  animal 
which  habitually  moves  and  seeks  its  food  in  the  water. 
It  often  happens,  however,  in  Zoology,  that  a  similarity 
of  relationship  to  a  medium  of  locomotion,  a  kind  of 
food,  Ac,  is  accompanied  with  a  certain  amount  of  cor- 
porcal  and  organic  resemblance ;  and  this  Is  necessary 
to  constitute  an  analogy  in  the  zoological  sense,  though 
by  no  means  in  the  strictly  logical  application  of  the 
word. 

Aha  loo  Y.  In  ordinary  Language,  denotes  a  relation 
or  similarity  between  different  thin*;*  in  certain  respects. 
The  conclusions  to  which  we  are  led  concerning  one 
thing,  by  reasoning  from  our  experience  concerning 
another  similar  thing,  form  what  Is  termed  analogical 
knowledge.  The  word  analogy  is  generally  employed  to 
designate  an  imperfect  degree  of  similarity.  Thus,  a 
physician,  arguing,  from  the  effects  which  he  had  seen 
produced  by  a  drug  on  one  man,  to  its  probable  effects  on 
another  man,  would  be  said  to  reason  from  experience  I 
but  reasoning  from  the  effects  produced  on  an  Inferior 
animal,  to  the  probable  effects  on  man.  would  be,  more 


properly,  reasoning  by  analogy.— In  Rhetoric,  the  word 
analogy  Is  employed  in  a  somewhat  stricter  sense ;  it 
not  the  specific  resemblance  between  two 


»,  but  a  resemblance  between  the  relations  in  which 
they  stand  to  other  objects.  Thus,  to  term  youth  "  the 
dawn  of  life,"  Is  said  to  be  a  metaphor  by  analogy  ;  not 
because  of  any  actual  resemblance  between,  youth  and 
morning,  but  because  the  one  Is  to  life,  what  the  other 
is  to  the  day.— In  Mathematics,  analogy  signifies  the 
similitude  of  certain  proportions — In  Grammar,  it  means 
a  conforraitr  in  the  principles  of  organisation  of  different 
words  or  collections  of  words. 
ANA'LYSIS.  (Gr.  i.«W  /  ditto**.)  A  Greek 
signifies  the  resolution  of  a  thing  Into  its 


coroponeut  parts.— In  Logic,  analysis  is  used  in  opposition 
to  synthesis,  as  a  method  of  arriving  at  adequate  de- 
finitions. In  the  synthetical  method,  we  begin  by 
Ing  some  quality  which  the  subject  is  known  to  r 


Finding  this  to  be  common  toother  subjects  than' the  one 
we  wish  to  define,  we  add  on  some  further  property  and 


so  on,  until  we  have  adequately  distinguished  it  from 
all  other  things.  Thus,  man  is  an  animal,  man  is  a  hot- 
blooded  animal,  man  is  a  hot-blooded  viviparous  animal, 
Ac.  Ac,  may  be  token  as  a  specimen  of  a  synthetical  pro- 
In  analysis  we  should  reverse  the  method  ; 
nost  distinguisl 

to  that  which  is 


Correspondent ly  »i 

......  r. i i.  „ ' ..  i 

proposition  is  one  in 

predicate :  e.  g.  " 


lytlcal 

Is  implied  in  the 
Is  extended."    A  synthetical 
,  Is  that  in  which  the  terms 
:e,g.  "John  is  tall:"  "the 
ed  to  mental  phenomena, 
to  the  acts  or  faculties 
necessarily  imply,  either  as 
to  their  production, 


The  distinction  frequently  made  between  analytic  and 
synthetic  reasoning,  rests  on  a  somewhat  vague  use  of 
language.  Strictly  speaking,  all  reasoning  can  be  but  of 
one  kind.  A  process  of  ratiocination  admits,  however, 
of  being  reversed  :  I.e.  we  may  make  certain  assumptions, 
and  from  them  form  certain  legitimate  deductions;  and 
we  may  then  proceed  to  take  the  truths  thus  deduced  for 
granted,  and  by  a  counter-process  arrive,  as  inferences, 
at  what,  in  the  former  case,  were  the  grounds  from  which 
we  started.  Here  it  Is  evident  that  the  distinction  lies 
not  in  the  reasoning,  but  in  the  subject-matter  con- 
cerning which  we  reason. 

Analysis.  In  Chemistry,  this  terra  is  applied  to 
the  resolution  of  compound  bodies  into  their  elements. 
It  Is  cither  qualitative  or  quantitative.  Qualitative 
analysis  consists  In  the  determination  of  the  component 
parts,  merely  as  rr»|Mvts  their  nature,  and  without  re- 
ference to  their  relative  proportions:  It  is  an  imperfect, 
and  often  a  very  easy,  operation,  as  compared  with  quan- 
titative analysis,  by  which  we  determine  not  merely  the 
44 
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components  of  a  compound,  but  their  relative  proportions : 
to  effect  this,  much  scientific  skill  and  practical  dexterity 
arc  required,  more  especially  in  the  identification  of  new 
substances.  The  theory  of  definite  proportionals,  or 
the  Atomic  Theory,  as  it  Is  usually  called,  has  materially 
facilitated  many  analytical  processes,  and  is  especially 
valuable  as  furnishing  an  unerring  test  or  criterion  of 
the  general  accuracy  of  the  results. 

In  reference  to  chemical  analysis  generally,  but  more 
especially  as  regards  organic  products,  we  often  employ 
the  terms  proximate  and  ultimate  analysis  :  the  former 
referring  to  the  immediate  combinations  which  form  the 
subject  of  experiment ;  the  latter,  to  their  final  resolution 
into  elementary  principles*  Thus,  in  regard  to  sulphate 
of  lime,  it  is  resolved  by  proximate  analysis  Into  sul- 
phuric acid  and  lime,  and  these  arc  called  its  proximate 
elements ;  but  sulphuric  acid  is  Itself  a  compound  of 
oxygen  and  sulphur;  and  lime,  of  oxygen  aud  calcium  ; 
oxygen,  sulphur,  and  calcium,  therefore,  are  the  result* 
of  the  ultimate  analysis  of  sulphate  of  lime  ;  and  there 
are  many  theoretical  points  in  chemistry  dependent 
upon  the  views  which  are  taken  of  the  various  groupings 
or  these  ultimate  principles.  Wheat  flour  is  a  compound 
of  starch  and  gluten  ;  starch  Is  com|>ounded  of  oxygen, 
hydrogen,  and  carbon  ;  and  gluten,  of  the  same  elements 
with  the  addition  of  nitrogen  ;  so  that  the  ultimate 
components  of  wheat,  are  oxygen,  hydrogen,  carbon, 
and  nitrogen. 

Analysis.    In  Geometry,  a  method  of  conducting 
geometrical  inquiries,  invented  by  the  philosophers  of 
uie  school  of  Plato,  or,  according  to  Iheon  of  Alex- 
andria, by  Plato  himself,  and  one  of  the  most  ingenious 
and  beautiful  contrivances  in  the  Mathematics.  The 
essence  of  the  analytic  method  of  establishing  the  truth 
of  a  proposition  consists  in  assuming  the  proposition 
enunciated  to  be  true,  and  deducing  consequences  from 
that  supposition  till  a  conclusion  is  arrived  at  manifestly 
true  or  manifestly  false;  or  at  least  known  to  be  true  or 
false  by  its  agreement  or  disagreement  with  some  pro- 
position which  has  already  been  demonstrated.  Analysis 
Is  thus  the  converse  of  synthesis,  or  composition, — a  form 
of  reasoning  by  which  we  ascend,  through  a  series  of 
propositions,  from  some  known  truth  to  the  conclusion 
we  arc  in  search  or.    The  distinction  between  analysis 
and  synthesis,  as  well  as  the  definition  of  the  two  terras 
in  the  sense  in  which  they  were  understood  by  the 
ancient  geometers,  is  concisely  given  by  Pappus,  in  the 
Preface  to  the  Seventh  Book  of  his  Mathematical  Col- 
lections.   "  Analysis,"  says  Pappus,    "  is  the  course 
which,  setting  out  from  the  thing  sought,  and  which  for 
the  moment  is  taken  for  granted,  conducts  by  a  series  of 
consequences  to  something  already  knot 
among  the  number  of  principles  admitted  to  be" 
By  this  method,  therefore,  we  ascend  from  a  truth  or  a 
proposition  to  its  antecedents ;  and  we  call  it  analysis,  or 
resolution,  as  If  Indicating  an  inverted  solution.  In 
synthesis,  on  the  contrary,  we  set  out  from  the  propo- 
sition which  is  the  last  in  the  analysis  ;  and  proceed  by 
arranging,  according  to  their  nature,  the 
which  present  themselves  as  consequents  in  I 
method,  and  combining  them  together  till  we  arrive  at 
the  conclusion  sought.    Analysis  may  be  distinguished 
Into  two  kinds :  in  the  first,  which  may  be  called  com- 
ysis.  we  propose  to  discover  the  truth  or 
of  an  affirmed  proposition  ;  the  other  belongs 
to  the  solution  of  problems,  or  the  investlgaton  of 
unknown  truths.    In  the  first  we  assume  the  subject  of 
the  proposition  advanced  to  be  true,  and  proceed  through 
the  consequences  of  the  hypothesis  till  we  arrive  at  some- 
thing known.    If  this  result  is  true,  the  proposition  is 
true  also,  and  the  direct  demonstration  is  obtained  by 
stating  in  an  inverse  order  the  different  parts  of  the 
analysis.    If  the  ultimate  consequence  at  which  we  arrive 
is  false,  the  proposition  was  also  false.    In  the  case  of  a 
problem,  we  first  suppose  it  to  be  resolved,  and  deduce 
the  consequences  resulting  from  that  proposition  till  wo 
arrive  at  something  known.    If  the  last  consequence 
involves  only  something  whlcb  can  be  executed,  or  is 
comprised  among  what   geometers   called    data,  the 
proposed  problem  can  be  solved  ;  and  the  demonstration, 
or  rather  in  this  case  tbe  construction,  is -obtained,  as  in 
the  former  case,  by  taking  the  different  parts  of  the 
analysis  In  an  inverse  order.    If  the  last  result  is  im- 
possible, the  thing  demanded  is  also  impossible." 

The  names  of  the  ancient  writers  on  the  geometrical 
analysis  have  been  preserved  by  Pappus  in  the  preface 
before  referred  to:  they  are,  Euclid,  in  his  Data  and 
Porismata;  Apollonlus,  In  his  treatise  De  Sect  lone  Ra- 
tionls,  and  In  nis  Conic  Sections ;  Aristarus,  I>e  Locis 
Solidls  ;  and  Eratosthenes,  De  Mediis  l'roportionalibus  ; 
but  of  these  only  the  Data  of  Euclid,  and  some  fragments 
of  Apollonlus,  have  come  down  to  our  times.  The  subject 
has,  however,  been  fully  investigated  by  the  moderns,  and 
a  complete  nystem  of  the  ancient  geometrical  analysis 
may  be  found  In  the  works  of  Dr.  Simson  of  Glasgow. 
(See  also  Leslie's  Geometrical  Analysis.) 
By  the  term  analysis  the  ancient  geometers  understood 
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a  certain  mode  of  reasoning  altogether  independent  of 
ii£Ti*  or  symbols,  and  which  might  be  carried  on  by 
ordinary  language.  In  its  modern  acceptation,  analysis 
is  synonymous  with  algebra,  or  the  calculus,  and  is 
opposed,  nut  to  synthesis,  but  to  geometry.  In  this 
sense  the  original  meaning  of  the  word  is  entirely  lost 
right  of ;  and,  instead  of  being  used  to  denote  a  particular 
mole  of  reasoning,  it  rather  indicates  the  instrument  by 
which  toe  reasoning  is  carried  on.  Algebra  may  be 
employed  with  advantage,  whether  the  method  of  demon- 
stration be  analytical  or  synthetical. 

One  great  advantage  arising  from  the  use  of  algebra 
in  the  solution  of  geometrical  questions,  consists  in  this, 
—that  the  demonstration  is  reduced  to  certain  rules,  and 
carried  on  by  systematic  processes  ;  in  consequence  of 
which,  the  analyst,  having  reduced  his  problem  to  equa- 
tion*, can  generally  determine  at  a  glance,  whether  the 
solution  Is  possible  or  not.  It  must  be  admitted,  that 
the  demonstrations  of  many  of  the  propositions  of 
•-:  ■  r.M -ut  try  geometry  by  the   .mrirtit   methods   have  a 

peculiar  elegance  which  the  algebraic  methods  cannot 
always  reach  ;  but,  In  point  of  power  and  applicability, 
the  modern  analysis  is  vastly  superior  to  the  ancient. 
"  The  geometrical  synthesis,'  says  Laplace, "  has  the  ad- 
vantage of  never  losing  sight  of  its  object,  and  of  illumin- 
ating the  whole  path  which  leads  from  the  first  axioms  to 
their  U-t  consequence*;  whereas  the  algebraic  analysis 
»'ion  causes  us  to  forget  the  principal  object  i:i  order 
to  occupy  us  with  abstract  combinations.  But  in  thus 
isolating  the  objects,  alter  having  abstracted  from  them 
what  is  indispensable  to  arrive  at  the  result  he  is  in 
search  of,  in  abandoning  himself  to  the  operations  of 
analysis,  and  reserving  aU  his  forces  to  ovorcome  the 
difficulties  w  hich  it  presents,  the  analyst  Is  conducted  to 
result*  inaccessible  to  synthesis.  Such  is  the  fecundity 
of  analysis,  that  it  is  sufficient  to  translate  particular 
truths  Into  this  universal  language.  In  order  to  perceive 
a  series  of  other  new  and  unexpected  truths  arise  from 
th*-ir  mere  expressions.  No  language  is  equally  suscep- 
tible of  the  elegance  which  results  from  the  development 
of  a  long  series  of  expressions  intimately  connected  with 
one  another,  and  all  flowing  from  the  same  fundamental 
Idea.  Analysis  also  unites  with  these  advantages  that  of 
being  always  capable  of  leading  to  the  simplest  methods ; 
for  this  purpose  U  is  only  required  to  apply  it  suitably,  by 
choice  of  indeterminate  quantities,  and  to  give 
the  form  the  most  convenient  for  geometrical 
or  numerical  calculation.  Modern  g co- 
eon  tinced  of  the  superiority  of  analysis,  have 
especially  applied  themselves  to  extend  Its  domain, 
enlarge  ft*  limits.  '•-  ( Exposition  du  Sysfrne  dm  Mo 

Analysis  is  in  general  the  Instrument  of  invention;  and 
h^U^supposcd,  not  without  ,jeasnn'  *h**  the  ^greater  ^part 

ITtn^rentnry*^  by  Hi 

means,  though  they  were  given  to  the  world  In  a 
tiral  form.  It  is  evident,  from  the 


th.,t  a 


of  the 


of  many  of  their  problems  by  the  method  of 

1  the  truth  of  their  results  in 
indents.  Newton  himself  thought 
proposition  ought  not  to  be  made 
public,  or  was  not  fit  to  be  se*.i,  till  invested  in  a  synthetic 
dress.  Synthetic  demonstration  is  now  rarely  met  with 
in  any  other  than  the  most  elementary  works ;  the  alge- 
'jro.  analysis  has  Itecnme  the  ordinary  batrOMBl  of 
mathematical  Investigation.  "  Nevertheless,"  says  La- 
place. '•  geometrical  consideration*  ought  not  to  be 
entirely  abandoned ;  they  are  of  great  utility  in  the  arts. 
Besides,  it  is  interesting  to  figure  tonne's  self  in  space  the 
divers  results  of  analysis ;  and  reciprocally  to  read  the 
aftctioos  of  lines  and  surfaces,  and  all  the  variations  of 
the  motion  of  bodies,  in  the  equations  which  express 
them  This  connection  of  geometry  and  analysis  throws 
a  new  tight  over  both  sciences ;  the  intellectual  oper- 
ations of  the  latter,  rendered  sensible  by  the  former,  are 
more  easily  apprehended,  and  more  interesting  to  follow  ; 
and  when  the  imagination  realises  these  images,  and 
transforms  geometrical  results  Into  laws  of  nature:  when 
those  laws,  while  they  embrace  the  universe,  unveil  to 
our  nre*  its  |>ast  and  future  conditions ;  the  sight  of  this 
sublime  spectwie  affords  the  noblest  of  the  pleasures 
reserved  for  the  human  race/*' —  {.Exposition  du  Systime 
4m  Monde,  p.  414  ) 

ANAMORPHOSIS.  (Gr.  k»u,  backward,  and 
form.)  A  term  employed  In  Perspective,  to  denote  a 
drawing  executed  in  such  a  manner  that,  when  viewed 
in  the  common  way,  it  presents  a  confused  or  distorted 
lmaseof  the  thing  represented,  or  an  image  of  something 
entirely  different ;  but  when  viewed  from  a  particular 
point,  or  as  reflected  by  a  curved  mirror,  or  through 
a  polyhedron ,  it  recovers  Its  proportions,  and  presents  a 
distinct  representation  of  the  object. 
AasHoaPBosis.  In  Botany,  when  any  part  assumes 
■  unusual  with  it.  The  calyx  of  the  rose 
.-■  appearance  of  a  fruit,  the  stipule  of  a  pro- 
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sopis  become  spiny,  the  stem  of  a  cactus  when  succulent 
and  tube-like,  are  cases  of  anamorphosis. 

ANA'NAS.  (Anauas,  Brazilian.)  The  plant  that 
produces  the  delicious  pineapples  of  the  gardens.  It  Is 
of  South  American  origin,  but  has  been  gradually  dis- 
persed through  similar  climates  till  it  has  become  ap- 
parently wild  in  Africa  and  many  parts  of  Asia,  especially 
the  Malayan  Archipelago,  where  it  arrives  at  a  greater 
degree  of  excellence  titan  In  Its  native  woods. 
ANA'NDROUS.  (Gr.  k,  without,  and  «rtj{  (genitive 
a  male  or  stamen.)  When  flowers  are  destitute 
of  stamens,  they  are  usually  called  female  flowers. 

A  NAl'.tST.  (Gr.  knurturm)  A  foot  in  Greek  and 
Latin  metre,  consisting  of  two  short  syllables  followed 
by  a  long  being  tlu  name  of  the  dactyle. 

ANA'PHORA.  {Gr.  k»*f(«,  raising  up.)  In  Rhe- 
toric, a  repetition  of  words  or  phrases  at  the  commence- 
ment of  sentences  or  verses.  Thus  in  Cicero,  Verr.  ir.  c. 
10.,  Ferret  calumniatores  apponebat.  Ferret  adesse  jubc- 
bat  Ferris  cornosccbat.  Ferret  Judicabat. 
AN  APLOTHE'RIUM.  See  Anoplotheku m. 
A'NARCHV.  (Gr.  k,  without,  *W»,  I  govern.)  In 
Politics,  the  constitution  of  a  country  in  which  not  only 
lawful  government,  but  regular  government  de  facto,  is 
superseded  by  force.  Hence  Milton  metaphorically  terms 
his  personified  Chaos  an  "  Anarch." 

ANARRHI'CHAS.  A  name  conceived  by  Gesner  and 
applied  by  Linnaeus  to  a  genus  of  spiny-finned  osseous 
fishes,  characterised  by  having  their  mandibular,  pala- 
tine, and  vomerine  bones  armed  with  large  osseous 
tubercles,  bearing  on  their  summits  small  enamelled 
teeth ;  anteriorly  the  jaws  support  longer  and  more 
conical  teeth :  by  means  of  this  powerful  dental  apparatus 
the  species  of  this  genus,  which  inhabits  the  northern 
seas,  called  the  "wolf-fish,"  is  enabled  to  break  and 
bruise  the  testaceous  defensive  coverings  of  shellfish, 
the  soft  parts  of  which  form  its  ordinary  food. 

A'N  AS.  ( Lat.  anas,  a  duck. )  The  name  of  a  Linna>an 
genus  of  Anserine  birds,  characterised  by  a  large,  broad, 
obtuse  bill,  furnished  at  the  margin  with  numerous  thin, 
transverse,  projecting  plates ,  and  an  obtuse  papillose  or 
dilate  tongue.  The  sulxllvisions  of  this  extensive  group 
of  web-footed  birds,  which  were  Indicated  by  Linna?us, 
have  since  been  raised  to  the  rank  of  genera  (see  Ana- 
TlDat),  and  the  term  Anas  is  now  restricted  to  the  species 
which  present  a  flattened  bill,  the  base  of  which  is  always 
of  greater  breadth  than  depth,  as  wide  (or  wider)  at 
the  extremity  as  at  the  beginning ;  with  nostrils  placed 
nearer  the  upper  margin  and  base  of  the  bill.  The 
legs  are  shorter  and  placed  farther  hack  than  in  the 
geese  ( Anser) ;  they  have  a  shorter  neck,  and  the  wind- 
pipe is  dilated  at  iU  lower  end  Into  two  osseous  capsules, 
of  which  the  left  is  usually  the  larger.  The  ducks,  thus 
characterised,  arc  subdivided  into  those  which  have  the 
with  a  membrane,  and  those  in  which 
it  Is  naked.   Both  divisions  arc  again  broken  up  into 


rmit,Jletk.) 
membrane  of 

parts,  growing  In 
ether,  as  the  veins 


ANASARCA. 
A  diffusion  of 
the  limb*,  as  In  dropsy. 

ANA'STOMO'SIKC 
different  directions,  met 
in  leaves. 

ANA'STOMO'SIS.  (Gr.  ktm,  through,  and  rrtfiM, 
a  mouth.)  The  communications  of  the  vessels  of  the 
body  with  each  other. 

ANA' STROPHE.  A  name  given  In  Classical  Philo- 
logy to  some  species  of  inversion  (tee  Inversion)  or 
departure  from  the  usual  order  of  succession  in  words. 
From  the  Greek  imrr(i>,  /  overturn  or  invert. 
Such  phrases  as  mecum,  vobiscum,  Ac,  In  which  the 
preposition  follows  the  word  governed  by  It,  or  in 
which  it  is  placed  between  two  words  governed  by  it,  Ac, 
are  instance*  of  anastrophe. 

ANATHEMA.  (Gr.«»«4t>ut.)  Properly,  a  thing  laid 
by,  consecrated,  or  devoted:  hence  a  person  upon  whom 
the  ban  of  the  church  is  laid.  Is  said  to  be  anathema- 
tised.or  in  the  Jewish  phrase,  to  be  "anathema."  St.  Paul 
says,  "  If  we  or  an  angel  from  heaven  preach  any  other 
gospel  to  you  than  that  which  we  have  preached,  let  him 
be  anathema:"  and  upon  the  authority  of  this  and 
similar  passages,  the  church  assumed  from  the  first  the 
power  of  anathematising  or  excommunicating  evildoers 
and  heretics. 

ANA'TID/E.  The  name  of  a  family  of  web-footed 
birds,  of  tbe  swan,  goose,  and  duck  kind,  of  which  the 
genus  Anas  is  the  type. 

ANATOMY.  (From  in.  through,  and  rtu*u,  I  cut.) 
This  term  literally  means  dissection,  but  is  generally 
understood  to  signify  a  knowledge  of  the  internal  structure 
of  the  human  body,  in  the  acquisition  of  which  dissection 
Is  essentially  necessary.  The  anatomy  of  other  animals 
is  usually  designated  Comparative  Anatomy  ;  and  that  of 
plants.  Vegetable  Anatomy ;  whtch  see. 

Although  some  anatomical  knowledge  must  have  been 
accidentally  acquired  by  the 
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globe,  and  although  there  are  several  allusion*  in  the 
early  books  of  the  Old  Testament  to  the  subject,  no  dis- 
sections of  the  human  body  were  performed  with  a  view 
to  ascertain  the  position  and  structure  of  its  internal 
organs,  or  to  elucidate  their  functions,  till  a  much  later 
period. 

Homer  has,  it  is  true,  been  complimented,  and  in  some 
respects  justly  so,  for  the  precision  with  which  he  describes 
the  wounds  of  his  heroes  ;  and  the  ancient  Egyptians  are 
said  to  hare  acquired  great  anatomical  skill  by  their 
practice  in  the  art  of  embalming ;  but  these,  and  similar 
statement*,  have  no  bearing  upon  the  pursuit  of  anatomy 
as  a  science,  or  in  connection  with  surgery,  medicine,  ana 
physiology.  Thales,  Socrates,  Xenopnon,  and  Plato,  are 
each  quoted  by  anatomical  historians,  as  having  acquired 
no  inconsiderable  anatomical  knowledge  |  1'tato  Is  even 
said  to  have  anticipated  the  celebrated  discovery  of  the 
circulation  of  the  blood.  *'  The  heart,"  he  says,  "  is  the 
centre  of  the  blood-vessels,  the  syiringof  the  blood,  whence 
It  flows  rapidly  round:  blood  Is  the  pabulum'of  the  flesh. 
In  order  to  the  nutriment  of  which  the  body  Is  intersected 
by  canals,  like  those  of  gardens,  to  convey  the  blood  like 
water  from  a  fountain,  to  the  remote  parts." 

The  first  author  who  Is  supposed  to  have  written  on 
human  anatomy  Is  Hippocrates ;  and  the  first  recorded 
dissection  was,  probably,  made  by  his  contemporary  De- 
mocrttus  of  Abdera.  This  carries  us  back  to  about  400 
years  before  the  Christian  era,  from  which  period,  to  that 
of  Galen,  (that  is,  in  the  space  of  GOO  years,)  little  pro- 
gress seems  to  have  been  made  in  the  knowledge  even  of 
the  structure  and  position  of  tbe  viscera  of  the  body, 
much  less  in  their  uses  and  diseases. 
It  would  appear  from  Galen  that  the  most  eminent 

Erasi stratus  and  Hero- 
toray  In  the  celebrated  school  of 
to  nave  been  the  first  who  were 
authorised  to  dissect  human  bodies :  hence,  probably,  the 
high  rank  which  the  school,  founded  by  the  Ptolemies,  ac- 
quired, and  maintained  for  several  hundred  years.  The 

'  -professors  have 


anatomists  of  antiquity 
phflus,  who  taught  anat< 
Alexandria,  and  are  said  I 


mong  me  Romans  tbe  nrst  anatomist  was.  probably, 
Asclepiades,  who  flourished  in  the  time  of  Poinpey  ;  and 
soon  afterwards  Rome  became  a  celebrated  seat  of  medical 
science.  Celsus,  Aretams,  and  Galen,  are  the  ornaments 
of  this  period;  especially  the  latter,  as  an  anatomist; 
though  it  appears  probable  that  his  descriptions  were 
often  taken  from  dissections  of  Inferior  animals,  and  ap- 
plied to  the  corresi>onding  organs  of  the  human  body :  ft 
is,  however,  said,  that  he  anticipated  many  subsequent 
discoveries,  and  that  a  great  part  of  his  writings  were  for 
a  long  time  unintelligible,  till  cleared  up  and  explained 
by  the  labours  of  his  successors. 

During  the  dark  ages  anatomy  sustained  the  fate  of 
other  branches  of  knowledge  ;  and,  with  few  exceptions, 
little  progress  was  made  In  It,  till  the  revival  of  learning 
In  Europe .  the  prejudice,  too,  against  the  dissection  of  the 
human  body  was  not  only  maintained,  but  sanctioned  by 
the  highest  existing  authorities.  In  the  year  1315,  a  System 
of  Anatomy  was  drawn  up  by  Mumllnus,  chiefly.  It  Is  raid, 
founded  upon  such  parts  of  Galen's  doctrines  as  had  been 
preserved  by  the  Arabians.  This  work  deserves  notice,  as 
having  been  the  anatomical  text-book  of  the  schools  of 
Italy  for  a  period  of  nonrly  '200  years.  Mundinus  Is, 
indeed,  eel ebrated  by  his  contemporaries  as  the  restorer 
of  anatomy.  Early  In  the  fifteenth  century,  when  learning 
began  to  revive  In  Europe,  In  consequence  chiefly  of  the 
introduction  of  the  writings  of  the  Greek  authors,  nu- 
merous treatises  on  the  Sciences  made  their  appearance, 
amongst  which  anatomy  formed  a  prominent  subject :  and 
among  its  most  successful  followers,  the  name  of  the 
celebrated  Leonardo  da  Vinci  may  be  recorded,  although 
he  apparently  only  pursued  It  In  reference  to  his  own  art. 
( See  the  sketches  annexed  to  Memorie  Storiche  dl  L.  da 
Vinci,  by  C.  Atnoretti.  Milano,  1804.)  In  reference  to 
some  of  the  drawings  and  their  descriptions,  preserved  in 
the  library  of  George  III.,  and  which  he  had  access  to, 
Dr.  Hunter  observes,  that  he  saw  with  astonishment  that 
Leonardo  had  been  a  deep  student,  "  and  was  at  that  time 
the  best  anatomist  in  the  world."  We  must  give  the 
fifteenth  century  the  credit  of  Leonardo's  anatomical 
studies,  as  he  was  fifty-five  years  of  age  at  Its  close.  At 
the  beginning  of  *j»e  sixteenth  century  Berengarius  and 
Massa  wrote  upon  human  anatomy;  but  such  was  the 
authority  of  Galen,  even  at  that  time,  that  few  dared 
publish  anr  statement  or  opinions  contradicting  those  of 
their  infallible  master.  About  the  middle,  however,  of 
tbe  sixteenth  century,  this  spell  was  broken  by  the  cele- 
brated Vesalius  of  Brussels,  who  taught  anatomy  at  Paris 
and  Louvain,  and  afterwards  in  Italy.  He  boldly  de- 
monstrated the  errors  of  Galen  ;  described  accurately  the 
dissections  of  the  body,  corrected  and  Improved  anatomical 
nomenclature,  and  insisted  upon  the  necessity  of  diligence 
and  actual  observation  in  dissection,  as  the  only  solid 
foundation  of  successful  medic;  ' 
He  had  many  opponents,  and  Is 


of  Italy 


In  the  very  mischievous  error  for  which  he 
namely,  that  of  describing  the  h 
sections  made  upon  quadrupeds. 

Among  the  most  remarkable  contemporaries  or  Imme- 
diate successors  of  Vesalius,  were  Fallopius  and  Eusta- 
chius, —  the  former  of  Padua,  the  latter  oi  Venice  ;  whose 
names,  as  annexed  to  their  discoveries,  have  been  handed 
down  to  posterity.  Indeed,  the  schools  of  Italy  seem  to 
have  been  the  only  accessible  sources  of  practical  anatomy 
at  that  period :  in  France  and  England  an  antipathy  to 
dissection  prevailed,  which  was  fatal  to  all  anatomical 
improvement.  Cortesius,  who  wrote  at  the  beginning  of 
the  seventeenth  century,  and  who,  after  having  been  pro- 
fessor of  anatomy  at  Bologna,  tilled  the  chair  of  medicine 
at  Mas  tana,  complains  that  be  was  prevented  finishing  a 
treatise  on  Practical  Anatomy,  in  consequence  of  having 
only  been  able  twice  to  dissect  a  human  body  in  the 
of  twenty-four  years,  "  whereas  In  the  academies 
there  is  that  opportunity  once  every  year." 

About  this  time  the  name  of  the  renowned  Harvey 
becomes  conspicuous  in  the  annals  of  anatomy :  he,  like 
his  most  eminent  contemporaries,  studied  medicine  in 
Italy.  Fabricius  ab  Anuapcndente,  who  was  his  master, 
had  just  made  the  highly  important  discovery  of  the 
valves  of  the  veins;  and  It  was  this  which,  probably, 
more  especially  directed  Harvey's  attention  to  the  use 
of  the  heart,  and  the  vascular  system :  for  at  that  time 
the  liver  was  considered  as  its  great  centre,  and  the 
veins  were  supposed  to  convey  the  blood  from  it  to  the 
remote  parts  of  the  body.  Harvey's  great  discovery  of 
the  circulation  of  the  blood  was  taught  by  him  In  hit 
lectures  as  early  as  1616.  though  not  published  till  1628, 
in  consequence  of  his  desire  to  demonstrate  tbe  subject 
in  detail,  and  to  collect  proof*  and  illustrations  of  the 
correctness  of  his  doctrines.  This  discovery  was  not  only 
of  vast  intrinsic  importance,  but,  as  is  the  case  in  all 

ma^ner^n'whH^ 
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thelacteals  £S  with  chyle/and"  trace" neVto'ttHr* 
trunk,  the  thoracic  duct,  and  thence  Into  the 
The  lymphatic  system  was  also  soon 
ted,  and  first  described  by  T.  Bartoline, 
a  Danish  anatomist ;  and  this  was  followed  by  important 
details  bearing  upon  the  anatomy  of  the  gravid  uterus 
and  of  the  generative  system,  in  which  nearly  ail  the 
celebrated  anatomists  of  Europe  had  a  share;  and 
among  them  Harvey  was  conspicuous. though  Dr.  Hunter 
attributes,  with  apparent  Injustice,  his  knowledge  upon 
this  subject,  and  even  the  merit  of  detecting  the  use  of 
the  arteries,  to  his  master  Fabricius.  The  physiology  of 
generation  was  more  especially  followed  up  by  Swam- 
merdam,  Malpighi,  and  Leucnhock,  who  were  enabled 
greatly  to  extend  the  bounds  of  anatomical  knowledge 
by  their  ingenious  use  of  the  microscope. 

Although  this  country  has  produced  many  celebrated 
anatomists,  there  is  no  one  to  whom  we  are  so  deeply 
Indebted  as  Dr.  William  Hunter,  wh  o  was  born  In  171*, 
at  Kilbride,  in  Lanarkshire,  and  was  contemporary  with 
the  celebrated  C  alien.  Dr.  Hunter  came  to  London  in 
1741,  bringing  with  him  an  Introduction  to  Dr.  Douglas, 
who  was  then  engaged  in  a  work  upon  tbe  bones,  and 
was  in  search  of  a  young  man  who  might  assist  in  his  dis- 
sections. He  found  in  William  Hunter  a  person  so  ex- 
actly suited  to  his  purpose,  that  he  not  only  engaged  him 
as  an  assistant,  but  received  him  Into  his  family  and  made 
him  his  son's  tutor.  As  our  object  here  Is  to  give  a  brief 
historical  Outline  of  Anatomy,  rather  than  the  biography 
of  its  successful  cultivators,  we  must  pass  over  many 
interesting  points  In  Dr.  Hunter's  early  history,  till  ha 
came  before  the  public  as  an  anatomist,  which  was  in  the 
year  1743,  when  he  communicated  to  the  Royal  Society 
an  Essay  "  On  the  Structure  and  Diseases  of  Articulating 
Cartilages  ;  '*  and  was  remarked  for  his  diligence,  inge- 
nuity, and  skill  in  the  arrangement  of  anatomical  pre- 
parations, of  which  he  had  accumulated  a  considerable 
collection,  with  a  view  of  pursuing  his  favourite  object, 
namely,  that  of  publicly  teaching  anatomy.  He  com- 
menced this  arduous  task  in  1746,  under  the  auspices  of 
Mr.  Sharpe.  of  Co  vent  Garden,  in  whose  theatre  he  made 
his  first  appearance  as  a  public  lecturer.  In  1747  he 
became  a  member  of  the  Corporation  of  Surgeons  ;  and  In 
the  spring  of  the  following  year,  having  concluded  his 
course  of  lectures,  he  accompanied  his  pupil,  Mr.  James 
Douglas,  Into  Holland  and  France.  He  returned  in  time 
to  begin  his  winter  course,  during  which  he  not  only 
acquired  a  high  character  as  an  anatomist,  but  com- 
menced the  practice  of  midwifery,  in  which  be  soon  at- 
tained eminence,  founded  not  merely  upon  his  person  and 
address,  both  of  which  were  agreeable  and  well  suited  to 
that  line  of  the  profession,  but  upon  his  anatomical  skill ; 
so  that  in  all  cases  of  danger  and  difficulty  it  soon  became 
customary  to  call  in  his  aid.    In  this  respect  his  a 
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ud  merited  reputation  as  a  general  anatomical  phy- 
sician. In  176?  Dr.  Hunter  entered  Into  a  spirited  vindi- 
cation of  his  claims  to  certain  anatomical  discoveries,  in 
a  work  entitled  "  Medical  Commentaries  ;"  and  in  the 
urnf  year  he  was  appointed  physician  to  the  queen  of 
George  III.  His  professional  avocations  now  became  so 
numerous  and  urgent,  that  he  was  obliged  to  take  a 
partner  in  his  lectures,  and  for  that  purpose  selected  his 
pupil.  William  Hewson,  who  afterwards  joined  Mr. 
Cruirkshank,  two  i 
important  place  in 
anatomy. 

In  1754  Dr.  Hunter  began  his  great  and  splendid  work 
the  "  Anatomy  of  the  Gravid  Uterus."  which  was  not 
till  1 77.'i.  This  gave  him  a  high  rank  among 
anatomists,  and  foreign  and  domestic  honours 
abundantly  conferred  upon  him  in  consequence  ;  but 
It  is  to  the  establishment  of  his  Museum,  and  School,  that 
we  are  principally  to  look  for  the  new  impulse  which  was 
riven  to  the  study  of  anatomy  in  London,  and  for  the 
*»lebrity  which  this  metropolis  has  since  maintained. 
I*be  account  of  the  origin  and  prog  reus  of  this  Museum, 
•herefore,  deserves  to  be  briefly  recorded  here.  When 
Dr.  Hunter  had  acquired  a  competent  fortune,  the  re«ult 
of  his  high  professional  merit  and  unwearied  dill- 
1  wealth  still  pouring  in  upon  him,  and 
>  of  applying  this  surplus  to  some  great 
of  public  utility  ;  and  what  more  im- 
I  than  "A  Metropolitan  School  of  Ana- 
„  ywir  I  <  *"),  durlnff  t h© 
i  of  Mr.  Grenville.  presented  a  memorial  to 
which  he  requested  the  grant  of  an  un- 
of  ground  near  the  King's  Mews,  at 
nr  the  site  of  his  intended  building  ;  upon 
to  expend  70007.  and  to  endow  a  pro- 
tny  in  perpetuity.  After  waiting  for 
lout  a  reply,  he  renewed  his  request,  or 
his  proposal  ;  and  hi*  secr  nd  application, 
in  more  liberal  terms  than  the  former, 
shared  the  same  supercilious  treatment.  Although  dis- 
gusted, as  he  well  might  be,  at  this  unaccountable  neg- 
lect, he  determined  that  the  town  in  which  he  had  ac- 
quired his  wealth  and  reputation  should  not  be  without 
some  useful  and  honourable  memorial  of  his  labours  :  he 
accordingly  purchased  a  piece  of  ground  in  Great  Wind- 
mill Street,  near  the  Hayrnarket.  where  he  erected  a 
spacious  dwelling-house,  behind  which  was  a  magnificent 
tire-proof  room,  fitted  up  as  a  museum  and  library,  and 
communicating  with  a  good  anatomical  theatre,  and  an 
extensive  series  of  apartment*  for  dissection  and  for  the 
preparation  of  anatomical  specimens.  This  building  was 
completed  In  1770. 

Dr.  Hunter  expended  upon  this  Museum  a  sum  exceed- 
ing 2O,0>«V.  :  it  included,  besides  it*  unrivalled  anatomical 
treasures,  a  splendid  and  valuable  collection  of  books, 
coin*,  medals,  and  antiquities ;  of  minerals, •hells. and  other 
articles  of  natural  history.  By  his  will,  the  use  of  this  Mu- 
■  •  iiti  ,  und-r  the  dim  tion  of  trustees,  devoh  ed  upon  til* 
nephew.  Dr.  Matthew  Halllie  ;  and  in  case  of  his  death, 
to  Mr.  Cruickshank,  for  the  term  of  thirty  years  ;  at  the 
end  of  which  period  the  entire  collection  was  bequeathed 
to  the  University  of  Glasgow,  together  Ith  a  sum  of 
tttM.  for  its  preservation.  Dr.  Hunter  died  on  the  20th 
of  March,  1783  ;  so  that  his  will.  In  regard  to  his  Museum, 
has  long  since  been  carried  into  effect,  and  it  is  now  In 
Glasgow.  To  sav  nothing  of  the  books,  antiquities,  and 
object*  of  natural  history,  it  contained,  when  sent  to  its 
final  destination,  the  finest  series  of  anatomical  specimens 
la  Kurope.  Thus,  through  the  apathy  of  the  adminis- 
tri!..,ii  of  th.it  day,  was  this  unrivalled  collection  lost  to 
thi»  t-  i-!ru(>..li>  Dr.  Hunter's  munificent  Intentions 
must,  however,  never  lie  forgotten  :  he  furnishes  a  noble 
sod  rare  example  of  a  man  who,  as  soon  as  he  had  ren- 
dered himself  independent  by  his  own  exertion.  In  a 
laborious  and  difficult  profession,  applied  the  whole  of  his 
large  income  to  a  great  public  object ;  and,  though 
thwarted  in  his  original  desire,  that  it  should  remain  in 
the  metropolis  in  which  the  fortune  expended  upon  It  had 
been  amassed,  as  a  monument  of  hi*  gratitude,  and  an 
example  to  his  successors,  he  was,  nevertheless,  suffi- 
ciently liberal  and  patriotic  to  devote  it  to  the  use  of  the 
public,  by  bequeathing  it  to  the  university  which  had 
granted  him  hi*  degree. 

Dr.  Hunter  not  only  gave  a  new  Impulse  to  anatomical 
science,  the  effects  of  which  have  been  transmitted  to  the 
present  time,  but  his  seal  In  behalf  of  his  favourite  pur- 
suit tended  to  make  many  converts.  Among  these,  the 
celebrated  John  Hunter  stands  foremost.  Hearing  of  his 
r'»  reputation,  be  offered  his  services  as  an  assist- 
in  his  inquiries,  and  his  proposal  w  as  kindly  accepted. 
-'j,  in  September,  1748.  he  left  Lanarkshire. 

His  disposition  to  excel  in 
iits  soon  became  evident.    In  the  course 
he  had  rendered  himself  suffi- 
to  instruct  his  brother's 
{  ;•      in  '  :>. 


slasm  as  an  anatomist  were  most  extraordinary,  and  he 
became  as  eminent  in  surgery  as  his  brother  was  in  physic ; 

yet  his  more  lucrative  professional  avocations  were  never 
allowed  to  supersede  his  scientific  teal  ;  and  the  result 
was,  the  formation  of  a  Museum  of  Comparative  Anatomy, 
which  is  at  once  a  memorial  of  a  scientific  mind  and  a 
skilful  hand.  Mr.  Hunter  died  suddenly  on  the  16th  of 
October,  1793,  at  the  age  of  65.  He  directed  by  his  will 
that  his  Museum,  upon  which  he  had  expended  nearly 
the  w  hole  of  his  large  professional  income,  should  be 
offered  to  the  purchase  of  government ;  and,  fortunately 
for  the  credit  of  our  country,  the  proposal  met  with  a  very 
different  reception  to  that  which  we  have  above  recorded 
in  reference  to  his  brother.  It  was  purchased  for  the  sum 
of  15,000/.,  and  made  over,  under  certain  conditions,  which 
hare  been  not  only  faithfully,  but  liberally,  fulfilled,  to 
the  Royal  College  of  Surgeons,  in  London.  It  is  one  of 
the  most  splendid  collections  In  the  world,  and  in  many 
respects  unrivalled  ;  It  Is  open,  under  proper- regulations, 
to  public  Inspection,  in  the  magnificent  building  erected 
by  the  College  for  its  reception,  on  the  south  side  of 
Lincoln's  Inn  Fields. 

Another  convert  to  anatomical  pursuits,  educated  In  the 
school  of  William  ' 
Matthew 
hi«h  in  pt 

the  foundation  of  his  professional  eminence  |  and  the 
excellence  of  his  lectures,  both  as  regards  matter  ami 


a  Hunter,  was  his  nephew,  the  late 
His  virtues  and  his  talents  placed  him 
mation  |  his  anatomical  knowledge  was 
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of  surgical  practice 
upon  the  Hunterian  School,  from  the 
that  it  gave  a  character  to  anatomical  pursuits, 
which  has  materially  and  beneficially  Influenced  their 
subsequent  progress,  not  only  In  London,  but  throughout 
the  kingdom.  Their  importance  and  their  necessity  as 
the  basis  of  the  sciences  of  medicine  and  surgery  are  now 
publicly  felt  and  acknowledged  ;  the  aversion  to  the  dis- 
section of  the  human  body  Is  on  the  w  ane  ;  and  the  de- 
grading and  disgraceful  practice  of  allowing  the  schools 
of  anatomy  to  be  supplied  w  ith  subjects  for  dissection,  by 
the^revolting  process  of  exhumation,  has  been  super- 
Human  anatomy  Is  usually  subdivided  Into  descriptive, 
and  morbid,  or,  more  correctly,  pathological. 

Descriptive  Anatomy  embraces  a  description  of  the  dif- 
ferent organs  of  the  body,  together  with  their  relative 
situations  and  connections  ;  it  examines  the  textures  of 
which  they  are  formed,  enumerates  the  nerves  and  vessels 
by  which  they  are  supplied,  and  gives  all  general  and  par- 
ticular details  concerning  their  organisation.  Having 
done  this,  it  proceeds  to  the  analogies  that  subsist  among 
the  materials  of  which  different  organs  are  composed  ;  and 
is  thus  U<d  to  specify  the  proximate  constituent  parts  of 
the  living  body. 

Morbid  or  Pathological  A nntomy  comprehends  all  that 
relates  to  the  effects  of  disease  upon  healthy  structures  ; 
and  carefully  traces  and  describes  the  changes  of  texture 
and  of  composition  which  they  thus  suffer,  in  reference  to 
the  entire  organ,  as  well  as  to  its  individual  parts. 

We  shall  now  proceed  to  give  a  short  description  of  the 
parts  of  which  the  human  body  is  constructed,  referring 
for  the  account  of  Individual  organs  to  the  separate 
terms  under  which  they  are  enumerated. 

Anatomical  teachers  generally  first  direct  the  student's 
attention  to  that  branch  of  the  subject  which  is  termed 
Osteology ;  In  other  words,  to  the  bones  or  skeleton,  con- 
stituting the  hardest  and  most  durable  part  of  the  whole 
structure,  and  that  w  hich  gives  It  Its  stability  and  general 
form.  At  the  period  of  birth,  the  bones,  for  obvious  rea- 
sons, could  not  exist  with  the  degree  of  induration  and 
firmness  which  they  possess  In  the  adult;  we  accordingly 
find  that,  at  that  period,  they  are  mostly  soft  and  flexible, 
resembling  cartilage,  with  certain  specks  of  osseous  mat- 
ter, which  gradually  extend  and  increase,  as  the  process 
of  ossification  advances  during  the  growth  of  the  young 
animal.  In  contemplating  this  bony  skeleton  when  it 
has  thus  become  perfect,  we  are  struck  with  the  admir- 
able adaptation  and  mutual  connection  of  the  various 
parts  of  which  it  consists  ;  the  separate  bones  being  ex- 
tremely numerous,  (Including  the  teeth,  amounting  to 
about  250, )  and  attached  to  each  other  by  unequal  sur- 
faces, the  cavities  and  eminences  of  which  mutually  cor- 
respond.   These  connections,  termed  articulations,  are 


extremely  various ;  some  admitting  of  every  variety  of 
of  limited  motion,  and  others,  as  It  were. 


motion,  others  i 

continuously  united.  In  the  former  case  the  evils  of  fric- 
tion are  perfectly  provided  against  by  the  peculiarity  of 
the  articulating  surfaces,  which  arc  covered  with  an 


tremely  smooth  and  elastic  substance,  called  cartilage  : 
and  lubricated,  or  as  It  were  oiled,  by  a  slippery  fluid 
termed  synovia,  which  here  performs  precisely  the  same 
office  as  that  of  the  various  anti-attritions  which  are 
used  in  machinery.  But  as  the 
less  restricted  in  their  range 
means  by  which  that  end  is 
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mole*  of  articulation ;  other*,  where  a  slight  motion  if 
required,  being  united  by  cartilage ;  and  others,  where 
extensive  and  varied  motions  are  wanted,  being  connected 

by  ligament!,  membranes,  or  flesh  f.iguments  are  white, 

fibrous,  glistening,  and  flexible  substances,  occurring  in 
an  infinite  variety  of  forms  and  situations.  They  arc,  for 
the  most  part,  exterior  to  the  joint,  and,  by  their  great 
strength  and  trilling  elasticity,  preserve  the  relative  posl- 
i  or  connection  of  the  bones  in  their  various  move- 
its.  —  Membranes  are  thin,  whitish  webs  or  textures, 
flexible  and  elastic  than  ligament.  They  not  only 
I  in  the  security  and  motion  of  joints,  but  Jul  hi  a 
variety  of  other  office*.  They  surround  or  line  the  cavi- 
ties and  the  organs  of  the  body,  and  contribute  to  unite 
and  combine  the  whole ;  and,  at  the  same  time,  Interpose, 
and  preserve  a  distinction,  enabling  separate  parts  either 
to  co-operate  or  to  act  independently  of  each  other.  They 
varv  hi  strength  and  texture,  and  different  terms  are  ap- 
plied to  them  in  different  parts  of  the  body :  two  within 
the  ttktitl  are  called  tnatret;  those  which  envelope  mus- 
cular fibres  arc  called  aponeuroses;  that  which  covers  the 
lungs  and  lines  the  cavity  of  the  chest  is  termed  visum  ; 
that  which  lines  the  cavity  of  the  abdomen  andits  In- 
cluded viscera   is  named  peritoneum;    those  which 


are  termed  capsules;  that  which 
I  and,  in  other  cases,  they  are 
The  remainin 
of  the  bones  is 


it  is  thus, 
with  the  body. 


or 

in  the 
the  upper 
ami  that  many  of  the  joints  are 
flesh  performs  another  and  more 
much  as  it  constitutes  a  principal  part  of  the 
termed  muscles,  through  the  medium  of  which  the  va- 
rious movements  of  the  bodv  are  effected.  Many  of  tho 
muscles  contain,  besides  flesh,  a  substance  analogous  to 
ligament,  through  the  medium  of  which  they  are  at- 
tached to  the  bones,  and  to  which  the  term  tendon  is 
applied :  muscles  and  tendons  are  composed  of  bundles  of 
fibres,  which  may  be  unravelled  to  extreme  minuteness  ; 
and  when  what  appears  to  be  a  single  fibre  is  viewed 
under  the  microscope,  it  resembles  a  chain  of  infinitely 
small  globular  particles.  But  though  the  muscles  are 
the  immediate  organs  of  motion,  they  arc  dependent  for 
their  powers  of  contraction  and  relaxation  upon  the 
nerves  with  which  they  are  supplied.  These,  when  sepa- 
rately examined,  apjiear  in  the  form  of  white  cords  or 
threads  ;  and,  when  traced  to  their  origin,  arc  found  to 
issue  as  it  were  from  the  brain,  and  from  its  elongation, 
termed  the  spinal  marrow.  The  trunks  of  the  nerves  are 
subdivided  into  branches,  and  these  again  Into  filaments, 
which  enter  into,  and  are,  as  it  were,  lost  in  the  substance 
of  the  muscles  and  other  organs  of  the  body.  Their 
functions  arc  in  some  cases  obedient  to,  and  in  others 
independent  of  the  will :  to  the  former  belong  the  nerves 
of  the  locomotive  muscles ;  to  the  latter,  those  of  the 
heart,  viscera,  ice.  When  they  are  divided,  the  peculiar 
functions  of  the  organs  which  they  supply  are  impaired 
or  impelled :  thus,  the  muscles  may  be  deprived  of  the 
power  of  contracting,  the  glands  of  secretion,  the  eye  of 
sight,  the  ear  of  hearing,  and  the  skin  of  feeling.  The 
nervous  trunks,  which  Issue  in  pairs  from  the  brain  or 
■pinal  marrow,  amount  to  about  forty;  and  in  tracingthem 
and  their  branches,  they  are  found  in  certain  different 
placet  to  swell  into  knots,  which  are  termed  ganglt\r,  or 
thev  are  reticularly  aggregated  into  plexuses. 

Having  thus  shown  now  the  bones  are  connected  and 
put  Into  motion,  and  from  what  sources  their  motion  is 
derived,  it  may  next  be  inquired  how  they  and  the  other 
organs  of  the  body  grow  and  are  nourished.  This  brings 
us  to  consider  the  blood  and  its  vessels. 

The  composition  and  properties  of  the  blood,  and  the 
extraordinary  changes  which  it  suffers  in  its  passage 
through  the  pulmonary  vessels,  are  elsewhere  defined. 
( See  Blood,  and  Respiration.)  Without  this  exposure 
to  the  action  of  the  air  in  the  lungs,  the  blood  Is  unfit 
for  the  support  of  life.  We  accordingly  find  that  the  heart 
is  so  constructed  as  to  propel  the  blood  which  it  receives 
through  the  structure  of  the  lungs,  and  after  It  has  there 
been  aerated,  to  transmit  it  over  the  body :  in  fact,  the 
heart  is  a  hollow  muscle:  when  it  relaxes,  its  two  prin- 
cipal cavities,  or  ventricles,  are  enlarged,  and  the  blood 
flows  In  ;  when  it  contracts,  they  are  diminished,  and 
the  blood  is  propelled  into  two  large  tubes  or  arteries,  one 
leading  to  the  lungs,  and  called  the  pulmonary  artery,  and 
the  other  to  the  system  generally,  and  called  the  aorta: 
these  arteries  are  not  only  elastic, but  also  muscular,  so  that 
they  drive  the  blood  onwards  from  the  heart,  its  retro- 
grade motion  being  effectually  prevented  bv  valves  placed 
at  their  origin. 
Tho  arteries  are  divided  and  subdivided  Into  an  infl- 
i umber  of  ramifications ;  and  the  branches  from  the 
trunk  are  frequently  observed  to  unite  or  anasto- 
>ln  their  course ;  so  that  when,  bv  anv  accident,  some 
obstructed,  an  adequate  supply  of  blood  may  be  kept 
up  by  the  others.  As,  however,  the  blood  cannot  return 
to  the  heart  by  these  vessels  or  arteries,  we  find  that 


with  another  series  of  tubes  or  vessels,  which  are  called 
veins.  These  are  more  numerous  than  the  arteries,  and 
generally  accompany  them  in  their  course.  They  have  a 
less  muscular  power  ;  and  as  they  are  not  assisted  by  the 
heart  in  propelling  the  blood,  they  open  to  it  larger  and 
larger  channels  as  it  advances,  and  are  supplied  with 
valves  by  which  its  reflux  is  prevented.  This  is,  in  fact, 
the  circulation  of  the  blood  (first  made  out  by  Harvey, 
as  before  mentioned);  the  veins  ultimately  terminating  in 
two  large  trunks  which  pour  the  blood  Into  the  right 
auricle  of  the  heart ;  whence  it  is  propelled  Into  the  right 


ventricle,  from  which  arises  the  pulmonary  artery, 
milting  it  through  the  lungs  ;  from  the  lungs  the 
(having  been  aerated)  returns  by  the  pulmonary  vein  Into 
the  left  auricle  of  the  heart,  which  contracting,  propcJs  it 
into  the  left  ventricle,  from  which  arises  the  aorta, 
then  is  the  extraordinary  mechanism  by  which  the  i 
lation  of  the  blood  is  effected ;  but  it  must  not  be 
posed  that  the  whole  of  the  blood  is  thus 
from  the  arterial  into  the  venous  system :  a  part  of  it  is 
transmitted  by  minute  arterial  ramifications  Into  the 
different  structures  and  organs  of  which  the  body  is  com- 
posed, each  of  which  Is  gifted  with  the  power  of  assimi- 
lation, that  is,  of  converting  the  blood,  or  a  part  of  it, 
into  a  substance  of  its  own  kind.    Some  of  these  minute 

tho  surface  of 

Xi  the  membranes  lining  the' cavities  of  the  l»*\y'. 
re  they  secrete  the  fluids  which  lubricate 

again  go  t< 


the  interior  surfaces  ;  and  others  > .. 
—  those  peculiar  organs  or  structures,  which  have  not 
only  the  power  of  separating  certain  parts  of  the  blood, 
hut  of  converting  it  into  new  forms,  which  are  called 
secretions,  some  of  which  are  ejected,  others  retained,  for 
the  purposes  of  the  animal  economy. 

Thus,  then.it  appears  that  the  blood  nourishes  and  pre- 
serves the  body  and  all  its  parts,  and  that  it  is  continu- 
ally tending  to  the  renovation  and  reproduction  of  the 
different  organs  ;  but  this  very  process  implies  another, 
and  no  less  extraordinary,  function,  which  is  performed 
by  a  distinct  system  ;  namely,  that  of  absorption.  There 
are,  in  short,  a  scries  of  vessels  which  are  continually 
carrying  away  the  useless  and  worn-out  materials ;  re- 
moving them  in  a  state  of  solution ;  furnished,  like  the 
veins,  with  valves ;  terminating  in  a  common  trunk, 
called  the  thoracic  duct ;  and  [touring  its  contents  into 
the  veins,  just  before  they  enter  the  right  auricle  of  the 
heart. 

It  appears,  therefore,  that  a  continual  system  of  depo- 
sition and  removal  is  carrying  on  within  the  living  body  ; 
Tli.it  the  ramifications  of  the  arterial  system  are  con- 
stantly renovating  the  different  organs,  whilst  the  absorb- 
ents arc  as  constantly  removing  the  materials  of  which 
they  consist.  Nothing,  therefore,  is  stationary  or  perma- 
nent ;  and  as  the  blood,  on  the  one  hand,  conveys  the 
materials  required,  so,  on  the  other,  it  receives  those 
which  are  removed :  and  such  as  are  useless,  or  would 
be  hurtful  if  retained,  arc  thrown  off  either  by  the  intes- 
tines, the  kidneys,  the  lungs,  or  the  skin,  ft  now  only 
remains  to  show  how  this  waste  is  compensated  for,  and 
by  what  means  those  materials  which  are  thrown  off  in  one 
form  are  replaced  in  another :  this  leads  us  to  the  func- 
tions of  another  branch  of  the  animal  machinery,  called  t  he 
organs  of  digestion  ;  those  organs,  namely,  by  which  the 
food  is  converted  into  blood. 

Different  animals  require  different  kinds  and  quantities 
of  food  ;  some  living  almost  exclusively  upon  animal, 
others  upon  vegetable  substance*  ;  hence  their  division 
Into  carnivorous  and  graminivorous  tribes.  Man  par- 
takes of  both  ;  and,  accordingly,  the  structure  of  his  di- 
gestive organs  is  intermediate  between  the  comparative 
simplicity  of  the  truly  carnivorous,  and  the  complexity  of 
tho  graminivorous  classes.  In  all  tho  higher  orders  of 
animals,  however,  the  mechanism  of  digestion  Is  of  a  com- 
plicated character. 

The  first  change  which  the  food  undergoes  Is  in  the 
mouth,  where  it  is  torn,  ground,  and  moistened  by  ma- 
chinery expressly  adapted  to  those  operations.  The 
teeth  are  admirably  contrived  for  this  purpose  ;  some  of 
them  cutting,  and  as  it  were  mincing,  others  rubbing  and 
grinding,  whilst  a  fluid  is  supplied  by  the  salivary  glands 
so  as  to  render  the  mixture  or  a  proper  consistency  to  be 
swallowed  :  this  is  effected  by  the  organs  of  deglutition  : 
the  food  is  propelled  from  the  mouth  into  the  tube  which 
conveys  it  to  the  stomach,  and  which  is  called  the 
oesophagus ;  and  is,  at  the  same  time,  prevented,  by  an 
extraordinary  and  complicated  arrangement  of  the  parte 
concerned,  from  passing  in  any  other  direction,  and,  more 
especially  from  entering  the  trachea  or  air-passage  into  the 
lungs.  In  the  stomach  the  food  Is  subjected  to  the  secre- 
tions of  that  organ,  called  gastric  juice,  which  is  acid,  aud 
by  which  It  is  gradually  converted  into  a  greyish  homo- 
geneous semi-fluid  substance,  termed  chyme ;  so  that 
by  the  time  the  food  has  reached  Uie  right  end  of  the 
stomach,  or  the  pylorus,  its  original  characters  are  entirely 
changed  ;  it*  separate  materials  are  no  longer  discernible, 
and  it  has  acquired  distinct  properties ;  it  is,  In  short. 
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How  these  changes  are  effected  we  know  nor, 
tftoagh  many  attempt*  have  been  made  to  explain  them 
upon  chemical  and  mechanical  principle*.  Dr.  " 
la  his  Introductory  I,*cture,  has  the  following 
remark*,  in  reference  to  this  ami  similar  pin 
**  I  must  therefore  expect,"  be  savs,  ■•  that  you  will  not 
btreafter  be  surprised,  when  you  tlnd  me  avowing  great 
«t  in  many  of  the  most  considerable  question! 
I  to  animal  operations,  such  as  sensation,  motion, 

&e.    In  ray  opinion, 


it  to  be  a 


t^mrSm 


got  the  whole  as  soon  as  we 
of  natural  knowledge.  Hence 
of  physiologists  have  endea- 
animal  functions  upon  such  different 
for  example,  to  account  for  digestion, 
the  stomach  a  mill ;  some  would  have 
and  some  a  wort-trough  ;  yet,  all 
would  have  thought  that  It  must  have 
evident  that  the  stomach  was  neither  a  mill, 
fug -pot,  nor  a  wort-trough,  nor  any  thing  but 

the  food  has  been  thus  far  digested  in  the  i to- 
ll passes  into  the  duodennm,  or  upper  end  of  the 
;  a  tube,  the  whole  length  of  which  is 
that  of  the  body,  and  which,  therefore, 
and  strangely  convoluted  to  enable  it  to  bo 
tbe  abdominal  cavity.  Into  this  portion  of 
,  various  vessels  and  glands  deliver  their 
.  partly  for  tbe  purpose  of  lubricating  its  sur- 
partly  to  assist  In  the  further  changes  which 
are  to  be  brought  about  in  the  chyme.  Of  these  fluids, 
two  are  especially  remarkable,  from  the  importance  and 
sire  of  the  gland*  by  which  they  are  secreted,  and  of  the 
by  which  they  are  conveyed ;  namely,  the  bile, 
i  is  of  a  green  colour  and  bitter  taste,  and  is  secreted 
in  the  liver ;  and  the  pancreatic  Juice,  which  appears  to 
re**"mb!e  saliva,  and  which  is  secreted  by  a  gland  called 
the  pancreas.  The  influence  of  these  fluids  upon  the 
chyme  is  direct  and  important :  the  pancreatic  secretion 
probably  acts  as  a  diluent  merely ;  but  the  eflect  of  the 
bu>  it  more  complicated;  and  it  appears  to  be  essential 
to  the  further  change  of  the  chyme  into  chyle,  which  is  a 
white  milk -like  fluid,  formed  in  the  upper  part  of  the 
intestine,  and  absorbed  by  a  diitinct  set  of  vessels  which, 
from  the  colour  of  their  contents,  have  been  called  lac- 
teals,  and  which  convey  the  chyle,  that  Is.  the  portion 
of  the  products  of  dlgeition  fitted  for  nutrition,  into  the 
above-mentioned  trunk  of  the  lymphatics,  whence  It  Is 
transmitted  into  the  veins,  which  open  through  the  me- 
dium of  the  right  auricle  into  the  right  ventricle  of  the 
beart.  The  bitter  principle  of  the  bile,  and  its  colouring 
outter,  are  obviously  not  absorbed  by  the  lacteal  s,  but 
remain  with  the  residue  of  the  food,  which  is  slowly  pro- 
pelled along  the  whole  of  the  intestinal  tube,  and,  having 
undergone  certain  changes  in  its  passage,  is  ultimately 
voiicd  as  excrement  it  ioui. 

Having  now  enumerated  the  various  classes  of  organs 
In  the  human  body,  and  adverted  to  their  leading  func- 
tions ;  having  seen  how  the  bones  are  united  by  articula- 
ti-:n*,  and  connected  by  IkjBinents,  flesh,  and  membranes, 
forming  a  variety  of  levers  adapted  to  the  motions  of  the 
limbs,  and  supporting  and  protecting  the  soft  parts,  as 
in  the  skull  and  spine ;  how  the  brain  and  nerves  are 
concerned  in  the  sentient  energies,  and  in  presiding  over 
.-■1  directing  muscular  motion,  and  Influencing  tbe 
(unctions  of  the  viscera ;  having  likewise  seen  how  each 
part  of  the  body  Is  nourished  by  the  blood,  which  is  sent 
from  the  heart  try  the  arteries,  and  conveyed  back  to  it 
by  the  vein* ;  how  the  useless  and  decayed  parts  are 
removed  by  the  lymphatics ;  how  the  nutritious  part 
of  the  food  it  carried  into  the  blood  by  the  lacteaU  ; 
ani  how  venous  Is  changed  Into  arterial  blood  In  the 
worse  of  its  passage  through  the  pulmonary  vessels  ;  it 
to  observe,  that  the  whole  fabric  is  as  it 
from  external  injuries  by  its  inteeumnitt . 
•Mm,  v  -rv-t  .•xtcri.ir  is  a  covering,  varying  In  thi<  k- 
and  induration  on  different  parts  of  the  body,  but 
without  feeling,  and  called  the 
it  is  a  sort  mucous  substs 

ler  it  the  cutis,  or  true 
_  I  of  the  body  are  attached  J 
I  with  the  parts  beneath,  by  cell 

of  its  general  security 
,  it  owes  more  to  the  senses,  instincts, 
with  which  it  is  so  miraculously  endowed. 
•  Br  the*,  it  is  led  to  pursue  what  is  useful. and  to  guard 
»n'n«  danger,  inconvenience,  and  want.  Nor  is  this 
all:  there  has  likewise  been  conferred,  to  a  certain  extent, 
lane  all  living  bodies,  the  power  of  reproduction,  hy 
*oirh  they  are  frequently  able  to  repair  the  slighter  in- 
to which  the  different  organs  are  exposed  ;  and  if 
be  exceedingly  languid  in  the  latter  periods  of 


8.1  uc,  u  because  the  author  of  nature  never  intended 
tliat  the  animal  structure  should  be  immortal.     II*  has 
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out  tbe  time  when  the  fairest  fabric  mutt  crumble 
dust,  and  its  animating  spirit  return  unto  Htm,  the  g. . 
Almighty  Incomprehensible  Being,  who  tirst  bestowed 
It."  (Sec  Dr.  Barclay's  Introductory  Lectures  to  a  tour* 
of  Anatomy  ;  and  Dr. William  Hunter's  Two  Int 
Lectures,  for  details  respecting  the  history, 
Importance  of  the  study  of  Anatomy.) 

ANATOMY,  Comparative,.  So  called  because 
ganisation  of  the  lower  animals  was  tirst 
pally  studied  with  immediate  reference  to  that'of  the 
human  subject.  Galen,  who  visited  the  schools  of  Alex- 
andria at  a  period  when  the  dissection  of  the  human 
body  was  no  longer  permitted,  sought  In  the  anatomy  of 
the  ape  to  acquire  a  vicarious  knowledge  of  the  anatomy 
of  man.  Vesalius,  after  the  revival  of  literature,  dis- 
sected various  quadrupeds,  anil  compared  their  organis- 
ation with  that  of  man,  in  order  to  correct  the  errors  of 
Galen,  and  to  establish  the  true  knowledge  of  the  pecu- 
liarities of  the  human  structure.  ^ 

Succeeding  anatomists  have  Investigated  the  structure 
of  the  lower  animals,  to  acquire  the  knowledge  necessary 
for  experimenting  upon  them  with  success;  and  still 
more  important  discoveries  in  physiological  science  have 


i  and  disappearance 
:  series  of  animals. 


tracing  I 
of  different  organs  in 

as  the  only  means  by  which  we  can  obtain  just  notions  of 
the  uses  and  relative  importance  of  the  different  organs 
in  the  animal  economy,  and  a  perception  of  the  laws 
which  regulate  their  co-existence  in  the  same  individual. 

Aristotle,  Harvey,  and  Hunter  combined  the  investi- 
gation of  the  mature  animals  of  different  classes  with 
observations  of  the  different  stages  of  development  of 
the  embryo,  and  their  example  has  been  assiduously  and 
successfully  followed  by  the  ablest  comparative  ana- 
tomists of  the  present  day.  whereby  some  of  the  general 
laws  of  animal  organisation,  of  development,  and  of  the 
analogies  which  apparently  different  parts  bear  to  one 
another  throughout  tbe  great  scheme,  bare  been  dis- 
covered. 

A  very  important  application  of  comparative  ana- 
tomy is  to  the  determination  of  the  relative  degrees 
of  complexity  in  tbe  organisation  of  different  animals, 
and  of  the  number  and  value  of  the  points  of  resem- 
blance which  different  species  manifest  to  each  other  In 
the  totality  of  their  organisation.  A  study  of  the  ana- 
tomy of  tu.imals.  guided  by  these  views,  is  essential  to 
the  determination  of  their  natural  affinities,  which  is  tho 
highest  aim  of  the  philosophic  naturalist. 

lastly,  the  labours  of  the  comparative  anatomist  con- 
tinually tend  to  bring  to  light  examples  of  structures, 
designed  w  ith  reference  to  especial  purposes,  of  the  most 
striking  and  forcible  description ;  and  thus  provide  for 
the  moralist  and  divine  a  storehouse  of  facts  peculiarly 
adapted  to  the  illustration  of  the  doctrine  of  final 
causes. 

ANA'TROPOUS.  (Gr.  ir.Tf.r-,  /  invert.)  Avery 
common  kind  of  embryo,  produced  by  one  side  of  the 
ovule  growing  upon  itself,  while  the  other  remains  im- 
moveable, till,  at  last,  that  part  of  the  ovule  w  hich  was 
originally  next  the  apex,  Is  brought  down  to  the  hilum. 
the  base  of  the  nucleus  in  such  cases  being  at  the  apex  of 
the  ovule.  The  common  apple,  and  the  greater  part  of 
plants,  offer  an  example  of  this. 

A'N'CHOJt.  (Gr.  ky*Hm.)  Consists  of  a  straight 
bar,  cailctUlie  shank,  A  B,  which  ends  in  two  arms.  B  C, 

B  D,  on  which  are  placed  the 
triangular  plate*  called  flukes, 
or  palms ;  the  extremity  E  or 
I  Is  called  the  pea  (peak)  or 
hill ;  the  point  B  is  called  the 
crown.  At  the  end  A  is  placed 
the  stock  G  H,  which,  when  of 
wood,  consists  of  two  pieces  of 
oak.  hooped  together.  When 
the  stock  is  of  iron.  It  passes 
through  a  hole  In  the  end  of  the 
shank.  The  stock  is  at  right 
angles  to  the  plane  of  the  flukes, 
and  is  a  little  longer  than  the 
*  shank.  At  A  is  the  ring,  which 

Is  of  Iron,  to  which  the  cable  is  attached,  and  by  which 
the  anchor  Is  lifted  or  hung. 

When  a  hemp  cable  is  used,  the  ring  to  which  it  is 
bent  (fastened  in  a  particular  way)  it  covered  first  with 


tarred  canvas,  and  then  with  pieces  of  rope  secun 
firmly  round  It  ;  this  is  called  a  puddening,  and  protec 
the  hemp  from  the  iron.    When  a  chain  cable  is  used. 


•vdiu 


bouruis, 


which  it  cannot  pass  ;  and  hat  measured 


Is  shackled  to  the  ring,  which  is  not  then  puddened. 

Men  of  war  and  large  ships  carry  two  large  anchors  of 
equal  sire,  at  the  Ihjws,  called,  thence,  bower  anchors  ; 
and  two  others,  of  the  same  sire,  called  the  sheet  and  the 
spare  anchors ;  besides  two  or  three  others,  whl 
much  smaller,  for  temporary  occasions. 

The  anchor,  after  being  let  go  from  the  ship's 
side,  whether  the  shank  be  vertical  or  horizontal  when 
it  enters  the  water.arrives  upright  at  the  bottom,  in  con- 
sequence of  the  resistance  of  tbe  water  on  the  stock, 
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when  it  falls  over,  and  rests  on  the  crown,  one  corner  of 
a  duke,  and  the  end  of  the  stock.  From  this  position  of 
stable  equilibrium  on  three  points,  forming  a  lung  narrow 
triangle,  a  small  force  disturbs  it,  when  the  stock,  falling 
flat,  one  of  the  bills  must  pierce  the  ground,  penetrating 
deeper  as  the  cable  pulls,  until  the  arm  is  partly  or 
entirely  buried. 

Since  the  security  of  the  vessel  depends  on  the  hold 
the  anchor  has  of  the  ground,  it  Is  evident  that  the  direc- 
tion of  the  fluke  should  be  such  that  the  reaction  of  the 
soli  against  It,  from  the  pull  of  the  cable,  may  tend  most 
effectually  to  keep  It  down. 

The  pressure  on  the  fluke  being  perpendicular  to  the 
surface,  take  A  B  to  represent  the  pull  of  the  cable,  then 
the  resolved  portion  of  this  perpendicular  to  the  fluke  is 

DC  or  A  B  cos.  ABC;  ___„  

and  the  eAVct  of  this  in  \        i>  C 

keeping  the  fluke  down  is  V  1/^"^ 
Bl)  =  BC  cos.  CB  D  =     \^  / 

B  C  sin.  ABC.  because   

A  B   is  horizontal,  and  »^  A 

CBD  is  90°  —  C B A,  vertical ;  hence  BD  =  AB  sin. 
A  B  C  cos.  ABC,  which  is  maximum  when  ABC- 
4  V.   The  flukes  of  anchors  in 
with  the  shank  much  greater  th 
ger.  K.  N..  has,  among  other  ira 
angle  in  his  patent  ancho 
conclusion  by  experiment 

Anchors  arc  made  of  broad  flat  bars  forged  toge- 
As  the  greatest  strain  upon  the  shank  takes  place 
of  weighing,  the  diameters  of  the  shank 


unequal,  the  longest  being  placet!  vertical.  This 
Improvement  is,  wo  believe,  due  to  Mr.  Perlng.  on  whose 


have  of  late  years  chiefly  been  made. 
The  weight  of  an  anchor  in  men  of  war  is  estimated 
roughly  at  about  1  rwt.  to  a  gun  ;  In  merchantmen,  alwut 
1  cwt.  for  each  1ft  tons.  The  weight  of  the  anchor  is 
strictly  proportional  to  the  also  of  the  vessel,  as 
■Mb  are  less  affected  by  sudden  or  violent 
than  smaller  ones  are.  Large  anchors  are 
in  proportion  to  their  length  than  smaller  ones 
are ;  that  Is.  the  weight  increases  faster  than  the  cubes  of 
the  dimensions. 

When  an  anchor  Is  left  behind,  it  Is  recovered  cither 
by  lifting  it  by  the  buoy  rope,  or,  where  that  is  not  pos- 
sible, by  sweeping  for  it ;  which  is  dragging  a  hawser, 
hung  between  two  boats,  slowly  over  the  bottom  till  It 
catches  the  upper  fluke,  by  which  the  anchor  is  then 
weighed. 

When  one  anchor  is  down  the  ship  is  said  to  be  at 
single  anchor  .  when  two  are  down,  the  ship  is  generally 
moored.  (.Set  Mookeu  ;  C*nLE  ;  Buoy.)  Ships  rarely 
ride  by  more  than  two  anchors ;  in  bad  weather  a  third  is 
often  let  go  under  foot,  as  a  precaution  in  case  of  one  of 
the  cables  parting. 

When  the  anchor  is  dragged  by  the  pulling  of  the 
cable,  It  is  said  to  come  home.  When  the  cable  gets 
twisted  round  the  anchor  or  stock,  the  anchor  is  said  to 
be  foul.  The  anchor  is  sometimes  hove  up  without  one 
of  the  flukes,  which  has  either  been  fixed  in  a  cleft  of  the 
rock,  .and  wrenched  off  by  the  force  of  weighing,  or  been 
snapped  off.  as  some  think,  by  striking  against  a  point  of 
rock  in  its  rapid  descent. 

When  the  ship  is  at  single  anchor,  the  wind  or  tide 
may  carry  her  over  the  anchor ;  If  the  water  is  d«*ep, 
she  may  so  drag  the  cable  as  to  foul  the  anchor,  in  which 
case  it  may  not  hold  again;  if  the  water  is  very  shallow, 
she  may  get  upon  the  anchor,  the  fluke  entering  the 
ship's  bottom,  or  she  may  break  the  shank  by  striking 
upon  it.  Keeping  the  ship  clear  of  her  anchor  is, 
therefore,  an  Important,  as  It  is  also  a  nice  point  of  sea- 
manship. 

When  the  anchor  Is  lifted  out  of  the  ground,  it  is  said 
to  be  aweigh  ;  when  hove  up  to  the  surface  of  the  water, 
it  is  awash.  The  anchor  being  hove  tip  by  the  cable 
only  to  the  hause  holes,  is  lifted  by  the  ring  to  the  cat- 
head  ;  this  is  called  catting  it.  The  fluke  next  the  ship's 
side  is  then  lifted  up  to  its  resting-place,  called  the  bill 
board ;  it  is  now  said  to  be  fished.  When  the  ship  Is 
fairly  at  sea.  the  ring  is  lashed  close  up  to  the  cathead, 
and  the  fluke  brought  close  to  the  ship's  side,  or  Inside 
the  bulwark,  and  the  cable  and  buoy  rope  unbent  r  the 
anchor  is  then  secured. 

A*<  iior.  In  Architecture,  an  ornament  applied  to 
mouldings  somewhat  resembling  an  anchor  intermixed 
with  eggs,  and  by  some  called  a  tongue,  from  the  resem- 
blance it  bears  to  the  forked  tongue  of  a  serpent.  It  if 
found  in  the  mouldings  of  all  the  orders,  but  is  only 


to  that  called  the  echinus  or  quarte 

A'NCHORAGB.  Ground  fit  to  hold  a  ship's  anchor, 
so  that  she  mav  ride  safely.  The  ground  best  suited  for 
this  purpose  is  hard  sand,  or  stiff  clay ;  and  the  best 
position  Is  that  which  is  land-locked,  or  out  of  the  tldo. 

AN'CHORITE.  (Lac.  anachorcta.  Gr.  mtmX»i*~- 
J  retreat,  or  withdraw.) 


hermit,  or  person 
the  purpose  of  d. 


monks  used  frequently  to  leave  their 
h  the  permission  of  their  superior,  and 
ss  for  a  time,  or  for  their  whole  lives,  to 
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and  prayer.  Such  was  the  case  with  many  of  the  early 
Christians,  beginning,  perhaps,  with  such  as  fled  from 
the  persecutions  of  Deciua  and  Diocletian,  and  retired 
Into  forests  and  deserts,  at  first  with  a  view  to  security 
merely,  and  afterwards  continued,  from  religious  mo- 
tives, the  mode  of  life  they  had  there  adopted,  The  adoption 
of  perfect  solitude  was  essential  to  the  character  of  an 
anchorite :  but  they  were  not  necessarily  bound  by  vows. 
The  origin  of  this  class  of  religionists  preceded  that 
of  the  Coenobites,  or  monks  living  In  societies;  but  In 
later  times  the  n 
monasteries,  with 
devote  themselves 
the  solitude  of  anchorites. 

ANCHO* VY.    See  Kngkaulis. 
ANCHYLOSIS.    (Gr.  kynvkt,,    I  bend.)  A  stiff, 
immoveable,  or  bent  joint. 

A'NCIENT  DEMESNE.    In  Law,  all 
having  been  in  possession  of  Kdward  the  Ct 
from  him  having  passed  to  William  the  Conqueror,  arc 
named  in  Doomsday  Book  as  Terra  Regis,  arc  said  to  be 
held  in  ancient  demesne.    The  tenure  is  \n 
bling  copvhold  in  some  respects. 

A'NClENTS.    (Fr.  anciens.)   In  the 
sense  of  the  term, 
ago,  or  before  the  i 
ally  employed  to  < 
if  any  other  people  be 
them,  as  the  i 

Ancients,  Council  or.  In  irencn  luxury,  w 
two  assemblies  composing  the  legislative  body 
It  consisted  of  250  members  ;  and  derived  its  name  from 
:h  of  them  being  at  least  forty  years  of  age.  It  was  put 
end  to  by  the  Revolution  of  the  l*th  Brumaire. 
ANCl'LE.  The  shield  of  Mars,  which, according  to 
tradition,  fell  from  heaven  in  the  reign  of  Numa.  and  was 
accompanied  by  an  oracle,  which  declared  that,  while  it 
remained  in  Rome,  the  city  could  never  be  taken.  Its 
figure  was  that  of  an  oval  compressed  in  the  middle,  so 
as  to  be  widest  near  the  two  extremities.  Numa  had  it 
preserved  in  the  temple  of  Mars,  to  whose  priests,  the 
Salii,  its  care  was  committed  ;  and  at  the  same  time  had 
eleven  more  shields  made  to  exactly  the  same  pattern,  in 
order  to  prevent  the  genuine  one  from  being  distinguished 
and  stolen. 

Every  year.  In  the  month  of  March,  these  ancilia 
were  carried  round  the  city  by  the  Salli,  with  solemn 
dances  and  music,  for  thirty  consecutive  days,  during 
which  time  no  business  connected  with  war  was  allowed 
to  be  carried  on  in  the  city. 
ANCI'PITAL.  Having  two  opposite  edges  or  angles. 
ANCI'PITOUS.  (Lat.  anceps,  two-edged.)  When 
any  thing  is  compressed,  with  the  two  opposite  edges  thin. 
It  is  chiefly  apnlic.1  in  Botany  to  leaves  and  stems. 

ANCCNES.  (Gr.  kynm,  the  point  of  the  elbow.)  In 
Architecture,  the  consoles  or  ornaments  cut  on  the  key- 
stones of  arches,  or  on  the  side  of  door-cases.  They  are 
sometimes  used  to  support  busts  or  other  figures. 

ANDALU'SITE.  A  mineral  composed  of  62  alumina, 
59  silica,  8  potass,  2  oxide  of  iron.  It  is  very  hard  and 
infusible,  by  which  characters  it  Is  distinguished  from 
felspar.    It  was  first  observed  in  Andalusia  in  Spain. 

ANDA'NTE.  ( I  tat.  going.)  In  Music,  signifies  that 
the  notes  nre  to  beplaved  distinctly. 

ANDRjEA'CEjE.  (Andraea,  one  of  the  genera,) 
Little  moss-like  plants,  differing  from  the  mosses  in  the 
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want  of  an  operculum  and  peristome,  and  in  having  a  four- 
valved  theca. 

A'NDREASBE'RGOLITE.  From  Andreas  berg.  In  the 
ll.u  tr.  A  miiienUogieal  name  of  aspecies  of  Harmotomc. 

ANDRE'NA.  The  name  of  a  Fabrlcian  genus  of  bees, 
including  those  which  have  the  tongue  3-clclt,  and  the 
labium  cylindrical,  with  two  membraneous  bristles  on 
each  side. 

ANDROCvE'UM.  (Gr.sW,  a  male, and  mnn.a  house.) 
All  thatpart  of  a  flower  to  which  the  male  organs  apper- 
tain. The  ring  of  stamens  in  a  plant  is  an  and  roc  am  m  ; 
so  is  the  fringe  at  the  mouth  of  the  tube  In  the  passion 
flower,  taken  together  with  the  true  stamens.  The  terra 
may  lie  literally  translated  the  male  apparatus. 

ANDROGYNOUS.   (Gr.  mrve.  a  nx 
woman.)  An  animal  wheh  possesses  the 
sexes,  as  the  snail.   An  hermaphrodite. 

In  Physiology,  the  possession  of  the  organs  of  both 
sexes  in  the  same  individual,  either  naturally,  as  in  the 
snail;  or  preternaturally.  as  In  the  free  martin  and 
similar  monsters.  An  hermaphrodite. 
»  In  Botany,  a  union  of  both  males  and  females,  either 
In  the  same  flower,  which  is  also  called  hermaphrodite  ; 
or  upon  the  same  plant,  the  sexes  being  in  different 
flowers,  as  in  the  birch  and  similar  trees.  The  latter 
i»  what  t.innvus  called  monoecious. 
A'NDRON.  (Gr.imf.o  num.)  In  Grecian  and  Roronn 


AMJllUN.  cor.  attr.e.  a  man.)  in  s.recian  nuo  ucmian 
Architecture,  the  apartment  appropriated  to  the  reception 
of  the  male  branches  of  the  establishment,  and  always  In 
the  lower  part  of  the  house  :  the  gyncecea,  or  women's 
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ANDROPETALOUS. 

ANDROPE'TALOUS.  (Gr.  ir~,  a  man,  and  WtttXl, 
a  petal.)  It  used  in  speaking  of  double  flower*  which  are 
product*!  by  the  conversion  of  the  (lament  into  petal*,  as 
the  (Tardea  rauunculu*.  Most  double  flowers  are  of  this 
nature. 

ANDRO'PHORUM.  (Cr.  krne,  a  man,  or.  In  Botany, 
a  Uanten,  and  to  hear.)    A  columnar  expansion 

of  the  centre  of  the  flower,  on  which  the  stamens  %eem 
to  grow,  as  in  the  passlou  flower.  In  reality,  it  is  formed 
partly  of  the  adhering  ti  laments,  and  partly  of  on  elevation 
of  the  growing  point. 

A'NECDOTE.  ((Jr.  i>.«3  jTot,  iomethinp  inedited,  or 
unpublished.)  In  its  original  sense,  some  particular  rela- 
tive to  a  subject  to  which  publicity  had  not  been  given  in 
previous  works  on  that  subject.  In  its  sccondar 
tl>e  narrative  of  a 
dividual. 

ANE'LLIDES,  ANELLA'TA.  (Lat.  melius,  a  little 
ring. )  Generally,  but  improperly,  written  Annelidans  or 
Annelides.  A  class  of  articulate  animals  with  a  long 
cylindrical  body  divided  into  ring-like  segments,  having 
red  blood,  and  respiratory  organs,  but  no  jointed  extre- 
mities. The  class  it  divided,  according  to  modifications 
of  the  respiratory  system,  into,  Cephalobranchiatex.  Dor- 
si  branchiate*,  and  Abranchiate*,  of  which  the  Serpula, 
or  tube-worm,  the  Aphrodita,  or  tea-mouse  and  the  Lum- 
br  cut,  or  earth-worm,  are  respectively  examples. 

ANELY'TROUS.  (Gr.  «,  priv..  and  tAvrf**,  a 
tkealM. )  A  name  sometimes  given  to  those  insects  which 
have  two  or  four  membranous  wings,  either  naked  or 
covered  only  with  hairs  or  scales. 

A  NEMO  METER.  <Gr.i,ua«,  the  •  rut  and  f**Tt», 
measure.)  An  instrument  for  measuring  the  force  or 
velocity  of  the  wind.  An  instrument  of  this  sort  was  first 
invented  by  Wolfius,  and  descrilied  by  liim  in  hit 
l.Unvtnta  Sletketeo*.  It  consists  of  four  tails,  like  those 
of  a  windmill,  turning  on  a  horizontal  axis.  On  the 
axis  i»  a  perpetual  screw,  which  turns  a  cog-wheel,  to  the 
avis  of  which  a  lever,  carrying  a  weight  at  its  extremity, 
b  attached.  "When  it  it  calm,  the  lever  and  weight  atsumc 
position.  When  the  wind  acts  on  the  sails, 
is  raised  in  a  vertical  circle,  to  an  elevation 
the  weight  exactly  counterbalance*  the  force  of 
The  angle  of  elevation  of  the  weight  is  mca- 
on  a  dial,  tbe  index  of  which  turns  on  the  axis  of 
the  cog-wheel.  Several  improvements  have  been  made 
a  of  the  instrument.  The  sails  have  some- 
place,! 
the  axis 

a  cord  winding  upon  it  with  two  weights  at  the 

purpose  as  the  lever  and 

Dr.  Llnd's  anemometer  consittt  of  a  glass  tulie,  bent 
Into  the  form  of  the  letter  U,  and  open  at  both  extremi- 
ties. One  of  the  extremities.  A,  It  alto  bent  round  to 
the  horizontal  direction,  in  order  that 
the  wiud  may  blow  into  it.  The  tube 
being  partially  filled  with  water  anil 
exposed  to  a  current  of  air,  the  water 
m  the  branch  at  which  the  wind  enters 
is  depressed,  for  example,  to  B,  and 
consequently  rises  in  the  other  branch 
to  C.  and  the  difference  at  C,  of  tbe 
levels  at  which  it  standi  in  the  two 
branches,  t*  the  height  of  a  column 
of  water,  the  weight  of  which  forms 
a  counterpoise  to  the  force  of  the 
wind.  Tbe  relative  velocities  of  the 
wind  are  thus  ascertained,  the  varia- 
tion of  the  velocity  being  nearly  pro- 
portional to  the  square  root  of  the  resistance.  The  bore 
of  the  tube  is  diminished  at  tbe  bottom  to  check  the  un- 
dulations of  tbe  water  caused  by  a  sudden  gust  of  wind. 
Various  other  contrivances  have  been  prt>|>osed,  of  which 
one  of  the  simplest  Is  to  expose  a  fiat  board  of  given 
dimensions  to  a  current  of  wind,  and  observe  to  w  hat 
extent  It  will  force  back  a  spring  attached  to  it,  and 
resting  against  an  immoveable  obstacle. 

ANEMO'NIN.  or  ANEMO'NIA.  An  acrid  cryttal- 
litable  substance  obtained  from  some  species  of  anemone. 
It  burnt  like  camphor. 

A'NEMOSCO'PE.  (Gr.  i,!.,,.  wind,  and  r««ru», 
1  look.  >  An  instrument  for  Indicating  the  direction  of 
tbe  wind.  A  common  vane,  or  weathercock,  is  an  in- 
strument of  this  kind.  Sometimes  the  vane  turns  a 
spindle  which  descends  through  the  roof  of  the  building 
Into  tbe  chamber  where  the  observation  it  to  he  made. 
Aa  indi»x  fixed  to  the  tpiudle  points  out  the  direction  of 
the  wind,  on  a  compass  card  fixed  to  the  ceiling.  By 
means  of  wheel-work,  the  direction  of  the  spindle,  or  the 
axis  of  the  index,  may  easily  be  changed,  so  that  the 
compass  card  may  be  placed  on  a  wall  of  tbe  chamber,  or 
la  wj  convenient  position  for  observation. 

A'NEURISM.  (Gr.  «.u~w«,  /  dilate.)  A  tumour 
formed  by  the  morbid  dilatation  of  an  artery,  and  wh.lj.-h 

VOTvivS.  (iLfanfractus.fl 


horizontally  ;  and  Mr.  Benjamin 
i  the  form  of  the  fusee  of  a  watch, 
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•  ward  and  forward.)   When  the  lobes  of  an  anther,  of 
the  margin  of  any  thing,  is  folded  hark  upon  itself,  and 

I  doubled  and  bent  till  all  trace  of  its  normal  character  it 
lo»t.    The  anther  of  a  encumber  i*  anfractuous. 

A'NGKL.  A  coin  of  the  value  of  about  ten  shillings.  It 
was  impressed  with  the  figure  of  an  angel,  in  commemor- 
ation ol  a  saying  of  Pope  Gregory,  that  the  pagan  Angll 
or  English  were  so  beautiful,  that  if  they  were  Christians 
they  would  be  angels. 

ANGEL,  GOLDEN,  or  ST.  GEORGE,  or  ST. 
CON8TANTINE.  An  ancient  order  <»f  knighthood, 
fabulously  reported  to  have  been  instituted  by  Constan- 
tine,  but  probably  by  the  imperial  house  of  Comnenus  at 
Constantinople,  and  revived  by  the  Emperor  Charles  V, 
The  grand  mastership  of  this  order  was  resigned  by  the 
last  representation  to  the  house  of  Comnenus  to  that  of 
Farncse,  dukes  of  Parma  ;  and  now  belongs  to  the  crow  u 
of  Naples. 

ANGEL- W ATE B.  A  mixtureof  rose,  orange-flower, 
and  myrtle  water,  perfumed  by  musk  and  ambergris.  It 
it  made  in  Portugal. 

AN'GELS.  Spiritual  beings  ministering  to  God.  In 
the  Scriptures  they  appear  as  mettengert,  which  the  word 
properly  denotes  (Gr.  kyyiXt),  by  whom  God  conveys 
his  commands  to  men.  The  term  seems  also  to  be  ap- 
plied to  the  highest  order  of  ministers  in  the  Church  of 
Christ,  If  we  may  so  interpret  the  "  Angel  of  the  Church 
of  Ephesut,  of  Pergamus,"  Ac,  and  the  passage  in  the 
Epistle  to  the  Corinthians,  "A  woman  ought  to  have 
power  (a  veil,  as  tome  interpret)  on  her  head,  for  fear  of 
the  angels."    We  read  also  of  the  devil  and  his  angels. 

ANGPNA.  (Gr.  «yrw,  1  strangle.)  A  disease 
attended  with  a  sense  of  anxiety  and  suffocation  :  the 
term  it  applied  to  sorethroat,  and  to  certain  symptoms 
arising  from  organic  disease  of  the  heart  ;  the  latter  gives 
rise  to  a  distressing  difficulty  of  respiration,  and  is  hence 
termed  Angina  Pectoris. 

A'NGIOCA'BPOUS.  (Or.  »y>o...<«  case,  and  *«?ts-. 
fruit.)  When  seed-vessels  are  Inclosed  within  a  covering 
that  docs  not  fonn  a  part  of  themselves  ;  as  the  filbert, 
w  hich  it  covered  by  Us  husk,  the  acorn  seated  in  its 
capsule.  The  word  it  also  applied  sometimes  to  such 
fungi  as  have  their  spores  Included  in  a  perldiura,  or 
hollow-shell,  as  Lycoperdon. 

ANGKKLOOT.  (Gr.  iyyu*,,  «  ■«*'.  *nd  Xtyt,  a 
discount.)   The  doctrine  of  the  vetselt  of  tbe  body. 

ANGIOSPE'RMOUS.  (Gr  kyy**-.  a  vessel,  and  retj- 
fta.sced.)  .When  seeds  are  inclosed  w  ithin  a  pericarp,  a*  In 
most  plants.  The  word  Is  now  chiefly  used  In  opposition  to 
gymnospermous,  when  teeds  arc  not  included  in  a  pericarp, 
as  in  fir-trees  and  others.  Linnieut  intended  to  apply  it 
in  the  tame  sense ;  hut  he  contrasted  It  with 
seed-like  fruit*,  which  he  mistook  for  i 

ANGIC/SPOHOl'S.  ((Jr.  kyyus*,  a  vessel,  I 
a  seed.)    A  term  applied  to 
which  have  " 
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their  spores  inclosed  in  a  hollow  shell  or  bag. 
ANGIfPTOMY!   (Gr.  a  vessel,  and  rt*,*, 

I  cut. )  The  dissection  of  vessels. 

A'NGLE.  (Lat.  angulus,  corner.)  In  Geometry,  thlt 
term  it  employed  In  teveral  senses,  and  to  signify  very 
different  things.  Euclid  defines  a  plane  angle  to  be  "  the 
Inclination  of  two  Unes  to  one  another,  which  meet  toge- 
ther, but  are  not  in  the  same  direction  ;"  a  definition 
somewhat  obscure,  and  also  defective,  inasmuch  as  in 
strictness  it  can  apply  only  to  acute  anglet,  and  g^ves 
no  Idea  whatever  of  angular  magnitude.  The  definition 
given  by  Apnlloniut,  namely,  "  the  collection  of  space 
about  a  point,"  Is  still  more  exceptionable.  In  fact,  it  is 
extremely  difficult  to  form  a  correct  idea  of  its  nature 
from  any  description  that  can  be  given  in  the  terms  of  a 
definition. 

The  simplest  way,  perhaps,  of  obtaining  a  clear  con- 
ception of  angular  magnitude  it  by  meant  of  revolving 
motion.  Suppose  a  straight  line  A  B  to 
revolve  about  the  point  A  from  right  to 
left,  and  to  occupy  successively  the  differ- 
ent positions  A  B,  A  C,  AD,  A  E, and  A  K. 
At  AC  it  forms  angle  BAG  with  its  first 
position  A  B,  of  which  A  B  and  A  C  are  the 
■  sides,  and  the  point  A  the  summit  or  ver- 

tex. The  line  A  C  is  then  inclined  to  its  first  direction 
A  B.  When  at  A  D,  It  is  perpendicular  to  Its  flrtt  direc- 
tion, and  the  angle  formed  by  A  B  and  A  I)  Is  called 
right.  At  A  E  the  separation  is  equal  to  two  right 
angles,  and  theiine  lies  In  the  tame  direction  as  at  first, 
or  A  E  and  A  B  arc  in  the  same  straight  line.  When  it 
arrives  at  A  F,  three  right  anglet  have  been  dctcribed  ; 
and,  on  returning  to  A  B,  a  w  hole  circuit  or  four  right 
angle*.  The  right  angle  B  A  I)  Is  contidered  the  unit  of 
angular  magnitude  B  A  C.  which  it  lest  than  the  right 
angle,  is  called  acute  :  and  E  A  C,  which  is  greater  than 
the  right  angle  is  called  obttne.  The  angle  D  A  C,  or 
the  delect  of  B  /»  C  from  the  right  angle.  Is  called  the 
complement  of  BAG;  and  E  A  C.  or  the  defect  of 
B  A  C,  from  two  right  angles,  it  called 
B  AC. 

an  angle  It  considered  in  this 
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tag  from  revolving  motion,  it  li  oh t lout  that  two  itralght 
line*  meeting  in  a  point,  form  not  only  one,  but  an 
indefinite  number  of  angles.  Thus,  A  H  may  pass  into 
the  position  A  C  after  describing  merely  the  angle  BAC, 
or  after  describing  that  angle  together  with  one,  two, 
three,  or  any  number  of  revolutions.  If  we  assume 
A  to  represent  the  measure  of  the  angle  BAC,  and  C  that 
of  the  whole  circuit,  then  the  same  angle  BAC  will  be 
represented  not  only  by  A,  but  also  by  A  +  C,  A  +  2C, 
A  +-  3  < ' ,  and  so  on.  This  extension  of  (he  signification  of 
an  angle  is  of  very  great  Importance  in  Trigonometry. 

A  solid  angle  is  defined  by  Euclid  to  be  "  made  by  the 
minting  of  two  plane  angles  which  are  not  In  the  same 
plane  in  one  point."  These  magnitudes  arc  of  a  very 
peculiar  kind  ;  and,  unlike  all  other  subjects  of  geometrical 
investigation,  admit  of  no  accurate  comparison  one  with 
another.  No  multiple  or  submultiple  01  such  angles  can 
be  taken,  and  we  have  no  way  of  expounding,  even  in  the 
simplest  cases,  the  ratio  which  one  of  them  bears  to 
another.  Hence  all  our  reasoning  concerning  them  roust 
be  chiefly  confined  to  the  plane  angles  by  which  they  are 
contained. 

Angle,  Facial.  In  Zoology,  signifies  the  angle  made 
by  the  Intersection  of  two  lines  drawn,  the  one  from  the 
most  prominent  part  of  the  frontal  bone  over  the  anterior 
margin  of  the  upper  jaw,  the  other  from  the  external 
orifice  of  the  ear-passage  along  the  floor  of  the  nasal  cavity. 

Angle,  Frontal.  In  Ornithology,  signifies  the  angle 
which  the  culmen,  or  upper  liuc  of  the  beak,  makes  with 
the  forehead. 

Angle,  Spherical.  In  Trigonometry,  signifies  the 
angle  made  on  a  sphere  by  the  intersection  of  two 
great  circlet,  or  the  inclination  of  the  planes  of  these 
circles  to  each  other.  A  spherical  angle  b>  measured  by 
the  arc  of  a  great  circle  intercepted  between  those  two 
points  of  its  sides  which  are  at  the  distance  of  a  semi- 
circle from  the  point  of  intersection,  or  the  vertex  of  the 
angle. 

Angle,  Visual.  (Optics.)  The  angle  formed  by  two 
rays  of  light,  or  two  straight  Hues  drawn  from  the 
extreme  points  of  an  object  to  the  centre  of  the  eye. 
The  apparent  magnitude  of  objects  depends  on  the 
magnitude  of  the  angle  under  which  they  are  seen : 
nevertheless,  in  observing  distant  objects,  our  ideas  of 
their  magnitude  are  greatly  modified  by  the  judgment 
which  we  form  of  their  distance*.  (See  Apparent  Mag- 
nitude.) 

A'NGULAR  MOTION.  The  motiom  of  a  body 
moving  circularly,  or  oscillatlugabout  a  fixed  point.  The 
angular  motion  of  a  planet  is  measured  by  the  angle 
described  at  the  centre  of  the  sun,  by  a  straight  line 
drawn  from  that  point  to  the  planet,  called  the  radius 
vector ;  and  its  amount  is  reciprocally  proportional  to 
the  periodic  time  of  the  planet. 

A'NGULAR  SECTION.  The  division  of  an  angle 
Into  any  number  of  equal  parts.  The  bisection  of  an 
angle  is  accomplished  by  elementary  geometry.  The 
trisectlon  requires  the  aid  of  the  solid  geometry,  being 
equivalent  to  the  solution  of  a  cubic  equation.  The 
genera)  division  of  an  angle  into  any  proposed  number 
of  equal  parts,  Is  a  problem  which  Mathematicians  have 
not  yet  been  able  to  solve.  In  modern  Mathematics,  the 
term  Angular  Sections  is  used  to  denote  that  branch  of 
analysis  which  Is  employed  in  the  investigation  of  tho 
properties  of  circular  functions. 

A  NGU  I'LL  I  FORM.  (Lat.  anguilla,  an  eel,  forma, 
shape.)  Eel-shaped  fishes  or  those  belonging  to  the 
tribe  of  eels. 

A'NGUIS.  The  name  of  a  Linnican  genus  of  Amphibia 
serpentes,  characterised  by  having  subcaudal  and  abdo- 
minal Imbricated  scales  ;  which  scales  consequently  form 
a  uniform  covering  over  the  whole  body.  The  genus  is 
now  subdivided  Into  the  subgenera  Pseudopus.  Ophi- 
saurus.  Acontias,  and  Anguis.  properly  so  called ;  the 
reptiles  comprehended  under  the  latter  denomination 
have  the  tympanum  concealed  beneath  the  skin  ;  the 
maxillary  teeth  compressed  and  hooked,  and  no  teeth 
on  the  palate.  The  Anguis  /ragilis,  or  slow-worm,  is  a 
well-known  example  of  this  genus. 

ANGUSTU'R A  BARK.  The  bark  of  the  Cusparla 
febrifuga,  originally  imported  from  Angmtura  in  South 
America;  It  is  occasionally  used  in  medicine  as  a  tonic, 
and  In  the  case  of  diarrhoea.  It  was  first  described  by 
Mr.  Brande  in  the  year  1791 .  A  poisonous  bark  Is  occa- 
m  in  ill v  found  in  commerce  under  the  name  of  spurious 
Angustura.  which  appears  to  be  the  produce  of  a  species 
of  * t  r \  < ° I 1 1 1 *■  i ^ 

ANGC'STATE.  (Lat.  angustus.  narrow.)  When  any 
part  sensibly  diminishes  ir.  breadth.  (See  Attenuated.) 

ANHEL.VTION.    (Lat.)  Difficulty  ofbreathlng. 

A'NHYDRITK.    An  anhydrous  sulphate  ot  lime. 

A'NH  YOROUS.  (Gr.  k,  without,  and  Ws*,  voter.) 
Without  water.  A  term  often  applied  to  salts,  and  to 
certain  acids  when  deprived  of  water. 

A' NIL.    One  of  the  plants  yielding  Indigo. 

Anil.   (Sanscr.  nili,  indigo.)  A  kind  of  Indigo,  said 
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East  Indies.  It  Is  very  like  Indigofera  tiactoria,  the  true 
indigo,  from  which  It  chiefly  differs  in  having  compressed 
legumes  which  are  not  torulose. 
ANILLE'ROS.  In  Politics,  the  name  given  to  the 

UMHler.U,-  ji.\rtv  .immi-  the  jirim  ip.il  .ictors  in  .the  Spanish 

revolution  from  1820  to  1823.  They  had  the  greatest  in- 
fluence, and  directed  the  Cortes.  Arguclles  and  Marlines 
de  la  Rosa  were  at  their  head. 

A'NIMAL*  ( Lat.  anima,  tout, or  Ijfe.)  The  name  of  the 
higher  division  or  kingdom  of  organised  beings,  distin- 
guished by  endowments  of  sensation  and  voluntary  mo- 
tion, superadded  to  the  organic  functions  which  animals 
possess  in  common  with  plants. 

It  has  been  objected  to  this  definition,  that  the  to  called 
sensitive  plant  is  susceptible  of  impressions  which  cause 
action  and  motion  of  its  parts,  and  that  the  embryos  of 
Algae  and  Conferva;  have  locomotion,  while  many  of  the 
lower  animals  are  fixed  as  immoveably  to  the  earth  as 
plants.  But  these  objections  have  no  real  value ;  and 
could  only  have  arisen  from  confounding  Irritability  with 
sensation,  which  are  two  very  different  phenomena.  It 
is  the  property  of  all  living  organised  beings,  and  essen- 
tial to  their  existence  as  such,  to  be  susceptible  of  the 
impressions  of  certain  stimuli,  which  occasion  a  reaction 
of  the  part  stimulated ;  and  the  main  object  of  physiology 
is  to  determine  the  precise  mode  in  which  each  organ  of 
a  plant  or  animal  reacts  when  stimulated.  But  it  is  here 
only  necessary  to  state,  that  the  muscular  fibre  In  ani- 
mals reacts  when  stimulated  by  an  angular  puckering 
called  contraction,  and  this  property  Is  termed  irritability. 
It  is  independent  of  the  nerves  and*  of  sensation,  for  a 
portion  of  muscle  removed  from  an  animal  body  mani- 
fests the  same  contraction  when  irritated,  whether 
mechanically,  galvanically,  or  chemically.  In  the  living 
animal  the  most  common  stimulus  of  the  muscular  con- 
traction Is  the  operation  of  the  nerves,  excited  by  the 
will,  and  is  commonly  the  consequence  of  an  act  of 
sensation  ;  but  this  is  by  no  means  the  only  stimulus  by 
which  the  irritable  property  of  the  muscle  Is  or  can  be 
called  into  play.  In  plants,  universally,  there  are  also 
irritable  parts,  or  parts  which  react  when  stimulated  by 

firoducing  motion  of  a  part  or  the  whole  of  the  body,  ft 
i  this  property  which  occasions  the  motion  of  the 
cambium  or  sap;  it  is  by  the  same  endowment  that 
growing  plants  incline  to  the  light,  and  extend  their 
roots  to  the  most  congenial  soil ;  or  entwine  their  tendrils 
around  the  bodies  which  serve  as  their  support ;  or  move 
the  stamens  in  regular  succession  towards  the  female 
part  or  pistil  (saxifrage),  or  incline  the  pistil  successively 
to  each  stamen  (lily).  By  a  modification  of  the  same 
Irritable  property  some  plants  close  their  leaflets  or 
flowers  at  sunset;  while  others,  like  the  nocturnal  an  I - 
mills,  go  to  sleep,  as  it  were,  at  the  approach  of  day. 
By  a  higher  degree  of  this  irritability  the  leaflets  of  the 
fly-trap  (l)iomra)  approximate  each  other,  and  Inclose 
the  irritating  insert  which  has  alighted  upon  them  ;  and 
the  Mimosa  pudica  withdraws  its  leaves  from  the  offend- 
ing touch  ;—  while  tho  Desmodium  exhibits  during  the 
day  a  constant  alternate  movement  of  the  lesser  folloles, 
analogous  to  the  quicker  vibration  of  the  cilia  which 
beset  the  respiratory  organs  of  many 
and  which  is  equally  independent 
the  will.  The  conditions  of  all  th< 
which  essentially  distinguish  them  from  the  voluntary 
movements  of  animals,  are,  that  they  never  proceed  from 
an  internal  impulse,  but  are  invariably  the  consequence* 
of  external  stimulus,  and  take  place,  as  It  wei 
cally,  and  in  tho  self-same  manner ;  while  In 
motions  arise  out  of  an  internal  dc 
not  moving  to  the  moving  powers.  There  is 
essential  difference  in  the  nature  of  the  motion  itself,  even 
when  we  compare  the  simplest  animal  with  the  plant. 
If  we  touch  the  feeler  of  a  polype,  It  recedes  from  the 
irritant  by  a  true  contraction  of  the  part  within  Itself ; 
but  In  the  case  of  the  sensitive  plant,  there  Is  nothing  like 
this  contraction  or  the  part  touched,  but  only  an  articular 
plication  of  a  contiguous  part,  without  the  dimensions  of 
the  irritated  leaf  being  altered.  Experiment  has  also 
shown  that  the  Intumescent  parts  of  the  mimosa,  in  which 
the  irritable  property  is  concentrated,  move  the  leaf  by 
an  extension  of  cells,  and  not  a  contraction  of  fibres. 

It  is  true  that  many  of  the  lower  aquatic  animals  are- 
rooted  to  the  bottom ;  and  these  are  often  aggregated, 
and  grow  in  a  branched  or  plant-like  form,  as  the  serpu- 
larla  and  other  corallines  ;  but,  although  voluntary  mo- 
tion of  the  whole  Is  impossible,  yet  it  is  si  illlciently  con- 
spicuous In  the  different  parts,  and  tho  vital  endowment* 
of  the  individual  polypus  manifest  a  multiplied  animal  en- 
joyment, not  the  condition  of  a  vegetable.  The  simplest 
monad  of  infusions  exhibits  the  voluntary  characteristics 
of  the  animal,  by  varying  its  movements  to  avoid  ob- 
stacles or  seise  its  food,  while  the  locomotive  embryo 
of  the  Conferva  dilatata  proceeds  blindly  onwards  In 
an  unvarying  course,  till  its  irritability  is  exhausted, 
and  excites  no  Idea  of  animality  in  the  mind  of  an  ob- 
server who  has  had  any  experience  In  the  observation  of 
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s  i  'h  a  moving  embryo  of  the  Algae  from  a  polj  gastric 
taonad  s«  easily  as  a  tree  from  a  bird. 

Toe  nerve*  are  the  organ*  on  which  spontaneous  motion 
aaJ  sensation  depend,  and  they  chiefly  di*ttngui*h  the 
miin.il  from  the  vegetable.  Hence  the  nervous  system 
haa  been  termed  the  essence  of  an  animal.  All  the  other 
systems  of  organs  appear  in  their  plan  of  arrangement  to 
be  subject  to  the  modification  of  the  nervous  system  ; 
and  it  U  upon  this  system,  therefore,  that,  in  the  classlfl- 
of  animals,  their  primary  division  is  founded, 
t  and  more  accurate  researches  have  proved  the  ex- 
1  of  nerves  in  many  of  the  lower  organised  animals, 
I  their  presence  had  been  denied  ;  and,  as  in  every 
•peril's  in  which  the  nerve*  have  been  detected,  sensation 
has  been  found  to  depend  exclusively  upon  them,  we  are 
brace  led  to  assume  that  all  animals  in  wti 


ANISOTOMID/E. 


which 

have  it  depending  on  nervous  matter 
'  condition  or  other  in  their  tissue ;  even 
in  the  freshwater  polvpc,  this  if  apparently 
wis.  and  where,  from  the  extreme  divisibility 
1  without  loss  of  vitality  in  the  detached 
hi  ably  conclude  the 
i  to  be  dispersed  throui 
The  attributes  of  sensation  and  voluntary  motion  mo- 
dify, as  might  be  expected,  all  the  other  function*  which 
wunali  posses*  in  common  with  plants.  For 

II  vegetables  which  are  fixed  to 

fliiid.'  These  rtMMt^re  ^defin^ly 
subdivided ;  they  penetrate  the  smallest  interspaces,  and 
seek,  as  it  were,  at  a  distance,  the  nourishment  of  the 
plant  to  which  they  belong.  Their  action  is  tranquil,  but 
uointermitting;  being  only  interrupted  when  dryness  has 
drpritfd  them  of  the  juice*  which  are  necessary  for 


them. 

Animals,  on  the  contrary,  which  are  rarely  stationary, 
but  which  have  the  power  of  moving,  not  only  parts  of 
the  body,  but  the  entire  body,  from  place  to  place,  re- 
quire the  mean*  of  transporting  the  provision  necessary 
■or  their  sulxistenre  ;  accordingly,  they  have  received  an 
internal  cavity,  appropriated  for  the  reception  of  the  nu- 
triment and  upon  the  parietes  of  which  open  the  pores 
«f  the  absorbent  vessels,  which  have  been  justly  compared 
1 1  lut'-rtiol  rc>  its. 

An  internal  cavity  is  requisite  for  animals  on  another 
jcroond  ;  —  their  focid  must  first  he  digested.  Plants  are 
supported  by  water  containing  carbonic  acid,  or  the  al- 
ready dissolved  organised  material  of  the  soil.  But  nu- 
ttWoo  in  animals  doe*  not  immediately  commence  by  the 
nt  "sorption  of  such  fluids  as  the  soil  or  the  atmosphere 
famishes,  but  their  food  consists  of-ctfbstance*  already  iu 
organic  combination,  which  must  be  prepared  and  sub- 
united  to  instrument*  for  dividing  and  comminuting  it, 
sad  to  the  action  of  solvent  fluids.  Thus  digestion,  or 
the  preparatory  assimilation  of  the  food,  i*  entirely  pecu- 
I  us  to  animals.  Ther  alone  arc  endowed  with  organs  of 
"■station,  which  guide  them  in  the  choice  of  aliment. 
They  alone  possess  labial  and  other  prehensile  organs 
lor  selling  the  (bod  ;  teeth  and  jaws  for  comminuting  and 
destroying  its  vitality  if  living ;  muscular  actions,  by 
■  hich  it  Is  swallowed,  and  a  reservoir  for  its  reception 
mdoved  with  chemical  and  vital  powers  for  dissolving 
and  assimilating  such  parts  as  are  proper  for  nourish- 
and  which  are  selected  and  taken  into  the  system 
i  the  purely  vital  sensibilities  of  the  absorbent  ta- 
re, while  such  parts  as  aro  unfit  for  nourish- 
ment are  expelled. 

A  still  more  important  difference,  in  connection  with 
i  functions,  arises  out  of  the  limitation  of  the 
in  the  animal  kingdom.  Animal* 
into  their  own  substance  only  matter  which 
bai  si  read  r  been  organised  ;  while  plants  have  the  power 
*f  assimilating  the  Inorganic  binary  compounds,  carbonic 
sod  and  water.  This  property  of  plants  Is  more  im- 
portant thanjierhaps  at  first  sight  i 


mals  a  great  quantity  of 


out  of 

acid  and  water  had  not  been  given  to  plants, 
ton  these  and  animal*  must,  in  process  of  time,  inevl- 
tibly  have  been  annihilated,  and  successive  creations  of 
miinali  ami  vegetable*  would  have  been  indispensable  to 
miiauin  the  present  system  of  things.  It  is  a  beautiful 
instance  of  the  harmony  which  pervades  the  relations  of 
nature,  that  animals  contribute  as  essentially  to  the 
f  ipport  of  vegetables,  by  a  process  of  excretion,  as  these 
t«  the  maintenance  of  animal  life,  by  their  powers  of  as- 
itattUtioo.  The  product  of  the  respiratory  interchange 
valch  takes  place  between  the  circulating  fluids  and  the 
L'fe^iphrre  in  animals,  is  carbonic  acid  ;  which  is  the  cs- 
wcoaf  aliment  of  plant*;  and  which,  when  in  health,  and 
to  the  influence  of  the  sun's  rays, 


the  atmosphere  by  their  respiratory  organs,  the 
and  exhale  the  superfluous  oxygen  which  is  ex- 
ossimflative  processes..  Thus  the  con- 


front 
leaves, 

tricated  In  their 

stitution  of  the  atmosphere  is  maintained  by  the 
products  which  are  evolved  in  the  respiratory 
of  plants  and  animals. 

The  circulation  of  the  nutrient  juices  is  much  more  in- 
dependent of  the  external  Influences  of  light  and  heat  in 
animals  than  in  plants  ;  and  in  most  classes  of  the  animal 
kingdom,  the  motion  of  the 
by  the  contractions  of  an 
the  heart.  • 

From  a  general  review,  therefore,  of  the  nature  and 
properties  of  living  animals,  their  distinguishing  charac- 
teristics may  be  summed  up  as  follows  :  — 

Animals  are  the  only  beings  in  nature  which  manifest 
sensation  and  spontaneous  movements.  They  digest  or- 
ganised substances  alone,  and  are  always  provided  with  a 
mouth,  and  an  Internal  digestive  cavity  or  canal. 

Their  nutrient  fluids  are  received  by  an  absorbent  Inter- 
nal surface  ;  while  in  plant*  they  are  taken  up  by  an  ab- 


Animal*  at  all 

acid  and  absorb  oxygen 
ANIMAL/Cl'LEH.  See 


ANIMAL  SUBSTANCES.  The  principal  products 
of  the  animal  kingdom  are  chemically  characterised  by 
the  presence  of  nitrogen  as  one  of  their  ultimate  element*. 


of  nitrogen  i 

which  is  generally  in  combination  with  carbon,  hydrogen, 
and  oxygen.  When,  therefore,  they  are  subjected  to  de- 
structive distillation,  ammonia  ia  a  common  product ; 
It  is  also  often  evolved  when  they  are  triturated  with 
caustic  potash,  or  quicklime. 

ANIMATION.  (Lat.  anlmarc,  to  enliven.)  In 
Painting,  the  expression  given  to  a  figure  when  indi- 
cating activity  in  Its  member* i  Thus  a  figure  truly  and 
vigorously  executed,  1*  said  to  be  animated.  . 

A'NIME.  A  resin  which  exudes  from  the  Hymenra 
Courbaril.  It  is  brought  from  South  America.  It  was  for- 
merly used  In  medicine,  but  is  inert. 

A'NIONS.  (Gr.ktm,upirardM,  tmd  luw, going.)  Sub- 
stances which  In  electro-chemical  decomposition*  are 
evolved  from  their  combinations  at  the  surface  by  which 
the  electricity  enters  the  electrolyte.   {See  Klkctrodk.) 

A'NISE.  ( Arab,  anisun.  Gr.  iswr**.)  The  aromatic 
fruit  of  an  eastern  annual  umbelliferous  plant  called 
Pimpinella  anisun:.  It  is  principally  employed  in  the  ma- 
nufacture of  liqueurs,  and  against  flatulence.  Star-anise  is 
a  very  different  thing,  the  produce  of  Illicium  anisatum,  a 
tree  belonging  to  Wintcraccc. 

ANlSE'TTE.  A  French  liqueur,  made  by  distilling 
anise,  fennel,  and  coriander  seed  with  brandy,  and 
sweetening  the  produce. 

ANISCpBRYOUS.  (Gr.  ***#*;,  utu-qunl,  and  £;t*. 
/ grow.)  A  name  given  by  some  writers  to  raonocotyicdo- 
nous  plants  ;  having  only  one  colytedon  they  grow  at 
first  with  more  force  on  one  side  of  their' axis  than  the 
other. 

ANISODACTYLES,  ANISODACTYL*.  (Gr. 
kurt,  unequal,  and  3«»tvAk,  a  digit.)  The  name  given 
by  Temmlnck  to  an  order  of  birds,  including  those  Inst  s- 
sorial  species  the  toes  of  which  are  of  unequal  length,  as 
in  the  nuthatch. 

ANISODY'NAMOUS.  (Gr.  kuett,  unequal,  and 
hutxfut,  poteer.)  A  name  given  to  monocotyledonous 
plants,  for  the  same  reason  as  anisobrinus,  which  see. 

ANISOSTE'MONOUS.  (Gr.  hum,  unequal,  and 
j-Tfu  v>,  a  ttamen.)  When  the  number  of  stamens  in  a 
flower  neither  corresponds  with  the  calyx  nor  corolla  in 
number  or  power  ;  as,  for  instance,  when  a  flow  er  having 
Ave  sepals  has  three  or  seven  stamen*  ;  in  such  a  case 
the  stamps  are  neither  equal  to  the  number  of  sepals  nor 
any  powc  of  their  number. 

ANIStysTOMOUS.  (Gr.  kurn.  unequal,  and 
a  mouth.)   When  the  divisions  of  a  calyx  or  a 
are  unequal.    Seldom  used  ;  the ' 
Is  usually  employed  Instead. 

ANISOTO'MID.E.  (Gr.  *W«.  unequal,  and  «**»*, 
/  cut.)  A  family  of  Coleopterous  insects,  having  mnnili- 
form,  or  beaded,  antenna?,  subelongate,  slender  at  " 
gradually  increasing  towards  the  apex,  with  a 
club-shaped  multiartteulate  joint  i  palpi 
nerally  filiform ;  head  small  and  ovate ;  ixxi; 
never  linear.  This  family  Includes  eight  genera : 
of  which  we  hare  one  Indigenous  species,  Tr. 
latum  i  Phnlacrut,  of  wl 
eight  British  species,  remarkable  for  their  brilliant 
colours,  and  faculty  of  rolling  up  the  body  Into  a  ball  $ 
Ephittcmus,  of  which  only  three  species  are  known,  which 
have  been  detected  in  the  neighbourhood  of  I«ondon ; 
Leiode$,  abundant  in  specie*,  of  which  twenty-six  are 
British  ;  Agathidium,  of  which  we  have  twelve  species, 
inhabiting  putrid  wood  and  fungi,  also  found  near  London, 
Clambus,  of  which  various  species,  all  extremely  minute 
are  known  ;  Clypeaster,  a  term  already  appropriated  to  a 
genus  of  EchinitUe  /  lastly,  Seriioderus  ;  distinguishable 
from  the  rest  of  the  family  by  its  truncate  elytra 
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ANKER. 

A'NKER.  A  measure  of  wine  or  spirits  equal  to  10  of 
the  old  gallon*,  or  8)  imperial  gallons,  =  Uiott  < 


ANNUITY 


Inches. 

A'NNALS.  A  chronological  history:  derived  from 
the  Koman  'Annates  Pontlficum,"  or  "Annales  Maximi," 
which  were  annual  records  of  passing  events  connected 
with  religious  observances,  kept  by  the  l'ontifex  Maxi- 
mm. 

Annals  arc  a  species  of  historical  writlug ;  but  they 
seem,  notwithstanding,  to  differ  materially  from  history,  as 
the  latter  is  now  understood.  Annals  should  comprise  a 
succinct  account  of  the  events  having  reference  to  some 
peculiar  subject,  as  they  occur  in  successive  years.  In- 
quiries as  to  the  remote  causes  and  consequences  of 
events  seem  to  be  misplaced  in  them  ;  though  they  are 
the  essence  of  history.  Cicero,  when  speaking  of  annal- 
ists, says,  "Unam  dtcendi  taudem  putantesse  brcvitatem, 
nun  exornatores  reruns, sed  tantum  narratores."  Annals 
are,  in  fact,  rather  materials  for  history,  thau  history.  In 
one,  events  only  are  narrated,  in  the  other  they  are 
oned  upon.  The  annalist  may,  nodoubt, 
ipon  funs  as  well  as  the  historian  ;  but  such  rea- 
are  not  so  well  or  happily  placed  in  a  book  di- 
vided into  years,  as  in  one  that  depict*  the  continuous 
stream  of  events,  without  breaking  it  into  limited  com- 
partments. Ilailes's  "  Annals  of  Scotland  "  is.  perhaps, 
the  Ix-st  work  of  its  class  in  English  literature. 

ANNA'TES.or  FIKST  FRUITS.  A  line  paid  to  the 
king,  as  head  of  the  church,  by  one  promoted  to  an  eccle- 
siastical benefice,  and  supposed  to  amount  to  one  year's 
value  of  that  benefice.  This,  however,  is  evaded  by  as- 
suming as  the  basis  of  the  valuation  that  made  in  1535, 
and  contained  In  what  is  termed  the  "  Liber  Regis."  In 
England,  first  fruits  go  to  the  augmentation  of  Queen 
Anne's  bounty. 

ANNEA'LING.  (Anhelan,  Sax.)  There  are  many 
substances  which,  when  rapidly  cooled,  after  having  been 
heated,  become  exceedingly  brittle ;  an  Inconvenience 
often  prevented  by  very  slow  cooling:  this  is  especially 
the  case  with  glass,  which  is  therefore  suffered  to  cool 
very  gradually  in  an  oven  constructed  for  the  purpose, 
ami  the  process  is  called  annealing.  Many  of  the  metals 
which  have  become  harsh  and  hard  in  the  process  of 
manufacture,  are  softened  in  the  same  way ;  thus  the 
blank  pieces  for  coinage,  several  metallic  wires,  &c.  are 
annealed. 

ANNK  (ST.),  Order  or.  An  order  of  knighthood, 
originally  established  in  llolsteiu.  aud  carried  with  the 
princes  of  that  country  into  Russia.  It  was  made  a 
Russian  order  in  1796  ;  and  Is  now  widely  diffused. 

ANNOTTA.  Is  the  pulp  of  the  seeds  of  the  Blxa 
Orellana,an  exogenous  tree  common  inCayenneandother 
parts  of  America :  it  is  made  Into  a  pulp,  which,  after 
having  fermented,  is  rolled  into  pieces  of  two  or  three 
pounds'  weight :  it  is  Imported  under  the  names  annotto, 
noucou,  or  Orleans,  and  is  used  occasionally  as  an  orange 
dye  and  for  colouring  cheese.  It  imparts  little  colour  to 
water,  but  dissolves  In  alcohol  and  in  alkaline  solutions ; 
Its  colour  is  not  materially  altered  by  acids  or  alkalis. 

ANNO'NA.  In  Roman  writers,  means,  in  a  general 
tense,  the  year's  Increase,  or  the  fruits  of  the  year  ;  and  it 
also  means  the  contribution  or  tax  payable  in  corn,  im- 
posed on  some  of  the  more  fertile  provinces  of  the  empire, 
as  Sicily,  Egypt,  ate,  for  the  use  of  the  army  and  of  the 
capital.  The  poorer  class  of  citizens  were  entitled  to  a 
share  of  this  tribute  ;  and  their  habitual  dependence  on  it 
was  not  only  a  fruitful  source  of  Idleness,  but  of  all  sorts 
of  disorder.    To  grant  an  Increased  allowance  of  corn 

by  which  to 
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Annona?  was  of  great  Importance 
at  Rome,  and  was  generally,  Indeed,  exercised  by  the 
emperors.  (See,  for  further  particulars,  Contarcnus,  De 
He  Frumentaria,  passim.) 

ANNUAL.  (Lat.  annus,  a  gear.)  A  plant  which  arrives 
at  perfection,  passing  from  a  seed  into  a  perfect  plant, 
yielding  its  fruit,  and  perishing,  within  the  space  of  a 
year.  The  term  also  applies  to  all  cases  where  duration 
is  for  one  growing  season  only.  Many  plants  have  peren- 
nial roots  and  annual  stems ;  that  Is,  stems  perishing  aud 

are  usually  deno- 


ting renewed  annually  :  such  plants  are  usually  deno- 
minated Herbaceous. 

ANNUA  1' RE.  A  name  given  by  the  French  to  pub- 
lications on  continuous  or  similar  subjects,  which  appear 


in  yearly  parts  or  numb* 
that  published  by  the 
most  celebrated.  There 


Of  the  existing  Ant 

i  det  Longitudet  is  the 
an  Annumre  Historique, 
corresponding  to  our  Annual  Register,  en  Annuaire  de 
TEtal  Militaire,  an  Annuaire  du  CUrgt  de  France,  Sec. 

ANNU'lTY.  A  rent  or  sum  receivable  yearly  for  a 
term  of  years. 

An  annuity  may  be  receivable  during  a  definite  number 
uf  years,  or  during  a  period  of  uncertain  length  ;  for  ex- 


In  the 

'» 


ample,  during  the  life  of  one  or  more  individuals, 
former  ease  it  Is  called  an  Annuity  Certain  ,  I 
a  Contingent  Annuity. 

An  annuity  which  is  not  to  be  entered  upon  imme- 
diately, but  after  a  certain  number  of  years,  is  called  a 
Deferred  Annuity  ;  if  it  is  not  to  be  entered  upon  till 
after  the  death  of  some  person  or  persons  now  living.  It 
Is  called  a  Reversionary  Annuity.  When  limited  by  the 
duration  of  a  given  life  or  lives,  it  is  called  a  Life  An- 
nuity ;  and  when  it  Is  to  continue  only  for  a  term  of 
years,  provided  an  individual  or  individuals  now  living 
shall  survive  that  term,  it  is  called  a  Temporary  Life 
Annuity. 

The  practice  of  raising  or  investing  money  on  an- 
nuities is  attended  with  many  advantages  in  the  ordinary 
affairs  of  the  world.  A  merchant  or  trader  thus  finds  the 
means  of  clearing  off  his  engagements  gradually  by  the 
profits  or  his  trade,  and  without  losing  possession  of  the 
capital  necessary  for  carrying  on  his  speculations  ;  and 
one  who  possesses  unemployed  capital  is  thus  enabled  to 
convert  it  into  an  equivalent  annual  iucome  for  life,  and 
thereby  derive  the  utmost  benefit  from  it  while  he  Uvea, 
without  ri>k  of  destitution  from  its  failure.  The  accu- 
rate determination  of  the  value  of  annuities  in  present 
money.  Is  therefore  a  subject  of  very  considerable  im- 
portance. We  propose  to  explain  the  principles  on 
which  the  calculation  Is  made,  and  to  apply  them  to  a  few 
of  the  cases  of  most  frequent  occurrence. 

Annuities  Certain.  —  The  values  of  annuities  of  this 
kind  depend  only  on  the  rate  of  interest  of  money,  and 
tbo  number  of  years  during  which  they  are  payable  ;  aud 
are  easily  calculated.  Suppose  it  were  required  to  deter- 
mine the  value,  in  present  money,  or  an  annuity  of  .£100 
per  annum,  to  continue  five  years,  or  till  five  payment* 
have  been  made,  the  interest  or  money  being  ft  per  cent., 
we  should  rea»on  as  follows — The  first  payment  or  .£100 
becomes  due  at  the  end  or  a  year  from  the  present  time  ; 
but  since  .£100  in  hand  is  equal  to  .£105  receivable  at  the 
end  of  a  year,  the  present  value  of  the  first  annual  pay- 
ment is  .£100  reduced  In  the  proportion  of  100  :  10&,  or 

of  1  to  1  05;  that  is,  it  is  equal  to  £—.    In  like  roan. 

1  -05 

ncr,  the  present  value  or  .£100,  to  be  received  at  the  end 
or  two  years,  is  less  than  if  it  were  receivable  at  the  end 


or  one  year,  in  the  proportion  or 


1 .05 


consequently,  the 


present  value  of  «£100,  to  be  received  at  the  end  ef  two 

,     ,.100  _ 
years,  is  £        •   Pursuing  the 

( l*05)a 

present  value  of  j£I00,  to  be  received  at  the  end  of  three 

years,  Is  £  :  at  the  end  or  four  vears  it  lt.£  100  • 
>ears,isx(1        anneenaoi  lour jeart.lt MX-  — j 

and  so  on  till  the  end  of  the  term.  But  it  It  evident  that 
the  present  value  of  the  whole  annuity  It  the  sum  of  the 
values  of  all  the  annual  payments;  hence  the  required 
value  of  the  proposed  annuity  is  — 

100  100  100  100  100 

1;05   +  (105>  +  (iToT)3  +  (Tofi>  +7T05> 
This  reasoning  may  be  easily  generalised.    Let  a  de- 
note the  annual  payment,  r  the  rate  of  interest,  ss  the 
number  or  years  during  which  it  continues,  and  S  the 
present  value  of  all  the  payments,  we  shall  then  have  — 

S  -  —4.  ,   *        4.      a  ' 
-  1  +  r1"(l  +r)a  *  (l  +  r),  *  —  (l  + 

For  the  sake  of  abridging,  put  r  =  ~ 

mula  will  f 


Tho 
I 


8s«(e +  •«  +  •■  +  *•) 

or  S  s  at(lt  »  +  •*+*«...  +  «— «J 
a  sum  or  the  series  within  the  pares 


I  ZT*  (l  -•">  J  tfwwfow.  s  =  (!-»");  or,  writ. 
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From  this  it  is  easy  to  see  the  method  of  proceeding  In 
all  other  cases  of  annuities  certain.  For  Instance,  let  it 
he  required  to  find  the  present  value  of  an  annuity 
deferred  for  three  years,  that  is.  not  to  be  entered  upon 
till  after  the  end  or  three  years ;  and  to  continue  ten 
years  from  that  time.  It  is  evident  that  we  have  only  to 
find  the  value  of  an  annuity  or  the  tame  amount  for 
thirteen  years,  and  also  for  three  years,  and  to  subtract 
the  latter  valuo  from  the  former.  The  difference  Is  the 
value  or  the  deferred  annuity.  Again,  suppose  that  the 
annuity,  instead  of  being  parable  yearly,  is  to  be  paid 
half  yearly,  or  quarterly.  It  is  obvious  that  an  annuity 
of  £100  per  annum  for  ten  years,  to  be  paid  in  half  yearly 
payments,  the  interest  of  money  being  5  per  cent.,  it  the 
same  thing  at  an  annuity  of  £S0  per  annum  for  twenty 
years,  payable  yearly,  interest  being  2|  per  cent. ;  or  an 
annuity  of  X25  per  annum,  payable  yearly  for  forty  years 
interest  being  l|  per  cent.  The  principle  of  the  caku- 
latlon  is  the  same  in  all  the  cases. 
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ANNUITY. 


Life  Annut tin — When  the  annuity  it  to  cease  with 
the  life  of  an  Individual,  or  any  number  of  individual*, 
the  calculation  of  its  value  is  a  little  more  complicated, 
as  it  becomes  necessary  not  only  to  find  the  present  value 
of  the  payment  to  be  made  at  the  end  of  any  given  year, 
but  also  to  take  into  account  the  probability  of  its  being 
received,  that  is  to  aay,  the  probability  that  the  indi- 
vidual or  individuals,  on  the  duration  of  whose  lives  it 
depends,  will  be  alive  at  that  period.  Let  the  annuity 
depend  on  the  continuance  of  a  single  life,  and  let  us 
■  the  probability  that  the  life  will  be  in  existence  at 
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and,  as  before,  let  r  =  j— ^— .  The  present  value  of  -t?l , 

oly  at  the  end  of  a  year,  is  v  ;  but 
'  of  receiving  It  Una  therefore,  the  value 
of  XI  at  the  end  of  the  year,  subject  to  the  chance  of  the 
given  life  being  then  in  existence,  is  p\  m.  In  like  manner, 
the  value  of  XI,  to  be  received  certainly  at  the  end  of 
two  years,  is  r3 ;  and  the  chance  of  its  being  received  is 
pt;  therefore,  the  value  subject  to  the  contingency  is 
Pi  r*.  and  so  on.  Let  A  dencite  the  value  of  £\  to  be 
yearly  during  the  whole  continuance  of  the 
s,  and  we  have  evidently 
A  =  p,  »  +  pa*»  + Pa*3  +  p*»<  + Ac. 
raed  till  p  becomes  nothing,  or  till  the  extremity  of 
human  life. 

It  it  now  necessary  to  consider  the  nature  of  the  quan- 
tities represented  by  pi,  p-j,  pa,  arc,  and  to  show  in  what 
manner  they  are  to  be  computed.  By  the  doctrine  of 
chances,  the  probability  of  the  occurrence  of  any  event  i.i 
measured  by  the  quotient  that  arises  from  dividing  the 
number  of  chances  favourable  to  its  occurrence  by  the 
whole  number  of  ways  in  which  it  can  happen.  Conse- 
quently, if  n  denote  the  number  of  individuals  living  at  a 
given  age,  n\ .  the  number  of  the  same  individuals  alive  at 
the  end  of  one  year,  »•  the  number  living  at  the  end  of  two 
mber  living  at  the  end  of  three  years,  and 

have  p,  =  -,/»,=  n.J>3=  „.P«  =  -. 


in.    The  numbers  n,  fi|,  sag,  &c.,  are 
of  mortality,  or  a  table  constructed  to  show  the 
ratio  of  the  number  of  individuals  who  enter  upon  every 
given  year  of  life  to  the  number  who  survive  that  year 
or  w  ho  die  in  the  course  of  it. 

There  is  no  other  method  of  finding  the  value  of  the 
series  represented  by  A  than  that  of  calculating  the  value 
of  its  different  terms  separately,  and  adding  the  whole 
into  one  sum.  Nevertheless,  as  the  object  in  general  is 
to  determine  merely  the  value  of  an  annuity  on  a  life 


at  a  particular  age,  but  to  construct  a  table  showing  its 
value  for  all  the  different  ages  of  life,  there  is  a  method 
of  deducing  the  value  at  one  age  from  the  value  at  an- 
other age,  which  greatly  abridges  the  labour  of  calcula- 
tion. Thus,  suppose  the  age  of  the  individual  on  whose 
life  the  annuity  depends  to  be  40,  and  the  probabilities  of 
a  life  of  40  continuing  1,  9,  S.  arc.  years  to  be  p\,  pa,  Pa, 
Ac,  we  have,  by  what  is  already  shown, 

A  =pte+pt»»-rp>»»+  +p,e*. 

Now,  let  A i  be  the  annuity  on  a  life  of  41.  that  Is,  one 
year  older  than  the  former ;  and  let  the  probabilities  of  a 
life  of  41  living  over  I,  2,  3,  Ac. 
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But  the  quantities  71,  7a,  73.  Ac.  are  not  independent  of 
pi.  pa,  pt,  Ac. ;  the  one  set  are  evidently  functions  of  the 
other.  In  fact,  the  probability  that  a  life  of  40  will  live 
over  2  years,  is  equal  to  the  probability  that  a  life  of  40 
will  live  over  I  year,  multiplied  into  the  probability  that 
a  life  of  41  will  live  over  1  year.  This  Is  evident  from 
the  manner  in  which  the  probabilities  are  obtained  ;  for, 
s».  ai,  "a.  being  the  number*  respectively  alive  at  the  ages 
of  40,  41.  and  42,  the  probability  that  a  life  of  40  will  live 

over  1  year.  It  — ,  and  that  it  will  continue  2  years, 

5?  or     x  St.   In  like  manner,  the  probability  of  a  life  of 

IS       N 1  St 

40  living  over  3  years,  is  equal  to  the  probability  of  a 
life  of  40  living  over  I  year  multiplied  Into  the  probability 
that  a  life  of  41  will  live  over  2  yean ;  and  to  on.  Hence, 

p,  =>,  „.  or  qi  =  P\  7,  =  Jj.  93  =  P\  and  ">  on.  We 
Pt         Pi  Pi 


Ai         (!»,»+#»,!* +  P4*3....  +  p. *«-»); 

and,  multiplying  both  tides  by  pt  v. 

Pi  •  Ai  =     a*  +  p*  v*  +  p4  v*  +  p. 

On  subtracting  this  equation  from 

A  =  pi  •  +  pa     +  P3  e1  +  p«  r'  .  .  .  .  +  P« »' 

we  get  A  —  pi  »  Ai  =  pi  e,  whence  A  =  pi  v  ( I  +  Ai). 

This  formula,  which  was  found  by  the  celebrated  Eulcr, 


gives  the  following  rule  for  determining  the  value  of  an 
annuity  on  a  life  at  any  age  from  the  value  of  the  same 
annuity  on  a  life  one  year  older,  and  renders  the  comput- 
ation of  the  whole  table  not  much  more  laborious  than 
the  direct  calculation  of  the  annuity  on  the  youngest  life. 
"  To  the  value  of  an  annuity  on  a  life  one  year  older,  add 
unit ;  multiply  the  sum  by  the  probability  that  the  given 
life  will  live  over  one  year,  and  also  by  the  present  value 
of  XI  to  be  received  at  the  end  of  a  year.  The  product 
Is  tho  value  of  the  annuity  on  the  given  life." 

The  values  of  deferred  and  temporary  annuities  on 
single  lives,  are  easily  found  from  the  table  of  the  values 
for  the  whole  of  life.  For  example,  let  it  be  required  to 
determine  the  present  value  of  an  annuity  on  the  life  of  an 
Individual  now  aged  40,  but  deferred  10  years,  that  is  co 
say,  not  to  commence  till  the  expiration  of  10  years. 
After  the  10  years,  if  the  individual  be  then  alive,  the 
value  of  the  annuity  on  the  remainder  of  his  life  Is  the 
annuity  on  a  life  of  80 :  let  this  be  called  B.  The  present 
value  of  XI  payable  at  the  end  of  10  years  is  r10 ;  and  tho 
probability  or  receiving  it  in  the  event  of  an  individual 
now  aged  40  being  then  alive,  it  p,0 ;  therefore,  the  pre- 
sent value  of  B  subject  to  the  contingency,  is  p,0  ei«  B. 
In  general,  the  value  of  an  annuity  deferred  n  years.  Is 
p*  v  Am,  where  An  represents  the  annuity  on  a  life  ss 
years  older  than  that  corresponding  to  A. 

Pl  *  +  Pi       +  P3  «•*,  Ac. 

But  it  Is  frequently  more  easy  to  find  It  by  means  of  tho 
deferred  annuity  on  the  same  life  for  the  same  term  of 
years  ;  for  it  is  obvious  that  the  temporary  annuity  and 
deferred  annuity  are,  together,  equal  to  the  whole 
annuity.  Thus,  let  A  be  an  annuity  for  the  whole  of 
life,  Aw  a  temporary  annuity  of  the  same  amount  for  is 
years  on  the  same  life,  and  &4a  the  tame  annuity  de- 
ferred n  years,  we  shall  have  A  »  =  A  —  A.i.. 

Annuities  on  Joint  Lives.  —  The  method  of  calculating 
annuities  to  be  paid  so  lung  as  two  or  more  individuals 
shall  continue  to  live  together,  is  equally  simple.  Let 
that  A  and  B  wiM  live  over 
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will  tie  p,7„   p27,,  p,?,.   p4?4,  Ac. 

and  the  value  of  an  annuity  on  their  joint  lives,  which 
we  may  denote  by  JB,  becomea 

A3  =p,  qxv  +  Pa7a»a  +  Pi  9i  **  +  Ps?*"1  +  Ac, 
continued  till  p  or  q  becomes  nothing,  or  to  the  last  age 
In  the  table.  When  more  lives  than  two  are  involved, 
the  method  of  proceeding  is  obvious. 

Another  question  of  this  kind  frequently  occurs,  namely, 
to  determine  the  value  of  an  aunuity  on  the  survivor  of 
two  or  more  lives.  Let  us  suppose  two  lives  only  are 
concerned ;  and  let  A  be  the  value  of  the  annuity  on  the 
first  life,  B  that  on  the  second,  and  .11  that  on  the  joint  lives 
(A  e.  to  be  paid  till  one  of  the  livet  shall  drop).  Let  i>.  = 
the  probability  the  first  will  live  over  x  years,  and  7.  =*  the 
probability  the  second  will  live  over  *  years.  We  shall 
then  have 

1  —  pt  -  probability  1st  will  die  before  the  end  of  x  years, 

1  — 71  =  prob.  2d  will  die  before  the  end  of  r  years, 
(1  —  PO  (1  —  «•)  =  prob.  both  will  die  before  end  of*  years ; 
and  hence  the  probability  that  both  will  not  die  before 
the  end  of  a- years.  Is  1  —  (1  — p-)  (1  —7.),  which  Is  equal 
to  p,  -r  7a  —  pi7t.  Thia  exprctslon,  therefore,  is  the 
measure  of  the  probability  that  a  payment  will  lie  received 
at  the  end  of  the  xth  year ;  and  supposing  the  aunuity  to 
be  XI.  the  present  value  of  that  payment  certain  is  9u 
Multiplying  this  into  the  above  probability,  we  get  the 
valne  in  present  money  of  the  payment  to  be  made  at  tho 
xth  year,  If  one  or  both  of  the  lives  survive,  via. 

p*  »•  +  71  r»  —  p,  q,  v. 
Now,  If  we  substitute  successively  trie  numbers  I,  2,  3,  4, 
Ac.  for  m  in  this  expression,  we  shall  have  the  value  of 
the  1st,  2d,  3d,  4th,  Ac.  payment,  and  the  sum  will  be  the 
value  of  the  annuity  to  continue  during  the  life  of  the 
survivor.   But  it  has  been  shown  that 

Pi      +  Pa      *  P3  v3  +  ps »'  +  Ac.  =  A, 
71       +  9*  9*    +  9a  **  +  94  v*  +   Ac.   =  B, 
Pi9i*l+Pl9i"*  +Pt93**  +  P49**i+  Ac.  =  m; 
therefore,  tho  value  of  the  annuity  is  A  +  B  —  AI ;  that 
is  to  say,  the  value  of  an  annuity  on  the  survivor  of  two 
lives  is  equal  to  the  sum  of  the  annuities  on  each  of  the 
single  lives  dtutinished  by  the  annuity  on  the  joint  lives. 
(For  applications  of  the'doctrine  of  annuities,  see  tho 
terms  Assi-iunce,  SuBTtvoRmup.) 

Annuity  Tables —  In  consequence  of  the  numerous  and 
iportant  application  of  the  doctrine  of  life  annuities  to 
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the  different  age*  of  human  lire.  These  tablet  diffe  r  very 
considerably,  not  from  any  difference  In  the  methods  of 
constructing  them,  but  from  the  difficulty  of  estimating 
with  numerical  precision  the  probable  duration  of  human 
life.  The  first  table  of  the  kind  which  we  possess  was 
given  by  Dr.  Ilalley,  in  a  paper  inserted  in  the  "  Philoso- 
phical Transactions"  for  1693,  and  founded  on  observa- 
tions of  mortality  made  at  Breslaw.  Dc  Molvrc,  in  a  tract 
entitled  "  Annuities  on  Lives,"  published  in  1724,  gave  a 
very  elegant  formula  for  determining  the  value  of  a  life 
annuity  at  any  age,  founded  on  the  hypothesis  that 
the  annual  decrements  of  life  are  equal ;  or  that  out  of  a 
given  number  of  individuals,  equal  numbers  die  every 
year,  till  the  whole  become  extinct.  In  174'i,  Thomas 
Simpson  published  tables  of  annuities  on  single  and 
Joint  lives,  calculated  from  observations  of  mortality 
made  in  London.  These  were  extended  in  a  supplement- 
ary work  published  in  1752.  Deparcieux,  in  1746,  pub- 
lished his  excellent  "  Bssai  sur  let  Probability  de  Ic 
Durcede  la  Vie  Humaine,"  with  tables  of  annuities  on 
single  lives,  calculated  from  the  probabilities  deduced 
from  the  registers  kept  In  different  religious  houses,  and 
the  lists  of  the  nominees  In  the  French  Tontines.  These 
tables  were  decidedly  the  best  that  had  then  appeared, 
and  even  now,  when  much  more  extensive  observations 
have  been  obtained,  are  of  great  value.  But  the  tables 
which  acquired  the  most  extensive  reputation  were  the 
celebrated  Northampton  Table*,  calculated  by  Dr.  Price 
from  registers  kept  in  the  city  of  Northampton.  These, 
till  a  late  period  at  least,  have  formed  the  guide  of  the 
transactions  of  all  the  assurance  offices.  They  give  the 
probabilities  of  life,  and  consequently  the  value  of  the 
annuities,  considerably  lower  than  all  other  good  ob- 
servations have  subsequently  proved  them  to  be ;  but,  in 
proportion  as  the  annuities  are  too  low,  the  prcminms  for 
assurance  deduced  from  them  are  too  high  ;  and  bonce 
they  were  extremely  safe  for  the  offices,  though  propor- 
tionally unjust  for  the  assured.  In  consequence  of  the 
competition  result  in    from  t  ho  recent  jrrcHt  1  ncroAsc  in 

business  on  more  equitable 

annuity  tables  was  given  by  Mr.  Milne  In  his  Treatise  on 
the  Valuation  of  Annuities  and  Assurances  on  Lives  and 
Survivorships,"  published  in  1815.  One  of  these  tables, 
founded  on  observations  made  at  Carlisle,  has  acquired 
considerable  reputation,  and  perhaps  gives  a  nearer  re- 
presentation of  the  value  of  life  at  present  in  England 
generally  thai:  any  other  whii  li  has  yet  hern  piblisl.eil. 
The  annuities  granted  by  government  are  now  valued 
according  to  a  table  calculated  by  Mr.  Finlaison  from  the 
mortality  experienced  among  the  different  classes  of  an- 
nuitants. This  table  possesses  a  great  advantage  over 
most  others,  Inasmuch  as  it  Is  founded  on  observations  of 
the  actual  numbers  who  entered  upon  and  passed  through 
the  several  years  of  age  among  a  class  of  individuals  none 
of  which  could  be  lost  sight  of,  so  that  no  uncertainty 
remains  about  the  accuracy  of  the  data.  The  values  of 
the  annuities  are  In  general  considerably  higher  than 
those  given  by  the  Northampton  Table,  at  the  some  rate 
per  cent.,  aud  approach  to  those  of  the  Carlisle  Table. 
1'hc  observations  also  indicate  a  considerable  difference 
between  the  values  of  male  and  female  life  at  the  same 
ages  ;  a  fact  which  appears  to  be  borne  out  by  all  the  ac- 
curate registers  of  mortality  which  have  been  kept  in 
this  and  other  European  countries.   (See  Mortality.) 

The  following  table,  extracted  from  Mr,  Flnlaison's 
Keport  to  the  Lords  Commissioners  of  the  Treasury 
( March.  IHS9),  shows  the  value  of  a  life  annuity  of  £  1  at 
all  the  different  ages  of  male  and  female  life  to  90,  accord- 
ing to  the  mortality  among  the  government  annuitants. 
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Annuity.  In  Law.  A  sum  of  money  paid  yearly, 
and  charged  on  the  personal  estate,  or  on  the  person,  ol 
the  Individual  from  whom  it  Is  due  :  thus  differing  from 
a  rent-charge,  which  is  charged  on  real  estate.  Annuities 
are  commonly  employed  as  a  system  of  borrowing  and 
lending  ;  the  borrower  of  the  money  being  the  grantor 
of  the  annuity,  and  the  lender  the  grantee.  An  annuity 
Is  cither  for  a  term  of  years,  for  a  life  or  lives,  or  in 
perpetuity  ;  and  the  latter,  although  charged  on  personal 
pro|>erty.  may  by  the  term*  ol  the  grant  deswend  as  real 
estate.  A  perpetual  annuity  Is  redeemable  by  the  grantor, 
subject,  however,  to  conditions  In  the  grant,  by  which  he 
may  preclude  himseir  from  redeeming  for  a  certain  period 
of  years.  An  annuity  for  life  or  years  is  only  redeemable 
by  consent  of  the  parties,  unless  It  has  been  rendered 
redeemable  on  specific  conditions  in  the  original  grant 
Annuities  for  life,  on  account  of  the  risk  to  which  the 
grantee  is  exposed,  are  not  within  the  usury  laws :  they 
are,  therefore,  commonly  resorted  to  as  a  mode  of  raising 
money  by  loan  at  high  interest.  Hy  the  stat.  53  G.  3  c.  141., 
a  memorial  of  every  Instrument  by  which  annuities  for  llfo 
arc  granted,  must  be  enrolled  in  the  Court  of  Chancery, 
containing  the  date,  names  of  parties  and  witnesses,  and 
conditions  of  contract,  and  the  grantor  may  hive  the 
instrument  cancelled,  if  the  consideration  money  is  not 
bonn  Mc  paid  him.  This  act  is  Intended  to  relate  only  to 
annuities,  granted  in  return  for  loans.  Annuities  created 
by  will  arc  general  legacies,  and  subject  to  abatement,  in 
proportion  with  other  legacies,  on  a  deficiency  of  the 
funds  of  the  testator.  If  a  person  on  whose  life  an 
annuity  is  charged  dies  pet  ween  two  days  of  pavment, 
the  grantee  has  no  claim  pro  rata,  for  the  proportionate 
of  the  yearly  or  quarterly  sum  incurred  sinco 
— »•  This  act  is  further  explained  by  3  G.4.  c.  92. . 
7  G.  4.  c.  76. 

AN'NULAR  ECLIPSE.  An  eclipse  of  the  sun.  In 
which  the  moon  conceals  the  whole  of  the  sun's  disk,  ex- 
cepting a  bright  ring  all  round  the  border.  (Sre  Eclipse  ) 

AN'.NULATE  Formed  or  divided  intodistinct  rings, 
or  marked  with  differently  coloured  annulations. 

AN'NULET,  (Lat.  annulus,  a  tittle  ring. )  In  Ar- 
chitecture. A  small  square  moulding  which  crowns 
or  accompanies  a  larger.  Also  that  fillet  which  separate* 
the  (lutings  of  a  column,  though  improperly  used  in  that 
sense.  It  is  sometimes  called  a  list  or  listella  ;  which  see. 

ANNULO'SA.  ( Lat.  annulus,  a  ring.)  A  term  used  to 
designate,  sometimes  a  part,  sometimes  the 
Articulate  division  of  Invertebrate  animals. 

A'NNULUS.  (Lat.  annulus.  a  ring.)  This  word  la 
used  in  Botany  in  several  different  senses.  In  the  mush- 
room and  some  other  fungi  It  is  applied  to  a  collar  which 
surrounds  the  stipes  just  below  the  hymeninm  ;  in  mosses 
it  signifies  a  rim  external  with  respect  to  the  peristome  ; 
In  ferns  it  is  an  alas  tic  rib  which  girds  the  theca  nearly 
all  round,  and  which  by  its  contraction  tears  the  iheca 
open  and  disperses  the  spores. 

ANNU'NCIA'TION,  Order  of  tmb.  Founded 
in  Savoy  by  Araadeus  VI.,  in  13*5,  as  the  order  of 
the  Collar:  received  its  present  name  from  Charles  III. 
The  reigning  king  of  Sardinia  is  grand  master  of  the 
order. 

Annunciation,  Peart  of  the.  A  festival  of  the  Chris- 
tian church,  in  commemoration  of  the  announcement  of 
the  conception  of  our  Saviour  to  the  Blessed  Virgin,  by 
the  angel  Gabriel.  (St  Luke  I.  36.  38.)  It  is  celebrated 
on  the  2.*>th  of  March,  commonly  called  Ladv-day. 

ANO'BIUM.    The  name  of  a  Fabririan  genus  of 
Coleopterous  insects,  characterised  by  antenna?  filiform 
the  last  joints  larger ;  thorax  nearly  round, not  margined* 
receiving  the  head  ;  palpi  clavatc  *,  labium  entire. 

^XSStJ^- k¥A' UpWard''  •nda*'  ««"*■>  The 
way  by  which  electricity  enters  substances  through  which 

It  passes :  opposed  to  cathode,  the  road  or  wayby  which 
it  goes  out. 

A'NODON.   (Gr.  i.  priv..        a  tooth.)   The  name 
of  a  genus  of  Lamelllbranchiate  Bivalves,  including  the 
■  freshwater  muscle,  the  shell  of  which  has  uo 
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ANODYNE. 

irtirulir  processes,  or  If  elk,  at  the  hinge*  The  name  ha* 
aim  been  applied  to  a  genu*  of  serpents,  which  have  the 
teeth  in  the  mouth  very  minute,  or  rudiincntal :  the 
A *j<Uta ,  Typus  (Coluber  teaber  of  Linnscus),  a  South 
African  species  of  this  genus,  live*  upon  the  egg*  of  birds, 
wbich,  by  the  structure  of  the  mouth  above  mentioned.  It 
it  enabled  to  swallow  entire.  The  inferior  spinous  pro- 
cruet  of  the  cervical  vertebrae  are  prolonged  Into  the 
gullet,  and  there  receive  a  coating  of  enamel ;  thus  serving 
tie  office  of  teeth  where  the  breaking  of  the  egg  may  take 
pLacc  without  the  loss  of  any  of  its  nutritious  ton- 


A'NODYNR.  (Gr.  it.  without,  and  Hu,*,  puis.)  A 
term  applied  in  Physic  to  medicines  which  relieve  pain. 
Anodynes  are  chiefly  of  vegetable  origin,  and  generally 
cimim-  under  the  head  of  sedatives  or  narcotics. 

A  SO*  LIS.  A  noli,  amoalli.  Is  the  vernacular  name.  In 
the  Antilles,  of  the  lizard  to  which  the  generic  term 
'  l»  applied.  This  term  is  restricted  in  Zoology  to 
Iguanotd  species  of  lizard  which  have  minute  scales 
be  under  part  of  the  last  JoinU  of  the  toes,  while  the 
:  joints  are  extended  into  soft  pads  transversely  stri- 
ated, but  not  organised  to  act  as  a  sucker,  as  in  the  Geckos. 
Ail  the  species  of  Anoli*  are  natives  of  the  warmer 
parti  of  the  American  continent ;  all  are  remarkable  for 
tbeir  power  of  inflating  the  skin  of  the  throat  -,  they  arc 
lubt  and  agile  in  their  movement*  ;  and  in  the  bes 
ar.d  brilliancy  of  their 

AM/ MALI' STIC 
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measured  by  the  return 
tbe  sidereal  year  by  it* 
anomalistic  year  by  its 
m«yofJh*  great 


al  of  time  fn 
a  revolution  with  respect 
Wt.    The  tropical  year  is 
to  the  same  equinox  j 
to  tbe  same  fixed  star  ;  tbe 
to  the  same  apsis  or  extre- 
$or  axis  of 
is  not  fixed,  but  has  a 


is  at  iU  perihelion,  or  point  nearest 
the  sun,  tbe  other  extremity  of  the  major  axis  point*  to  a 
given  star  ;  when  the  earth,  after  having  compu  ted  a 
revolution,  returns  to  its  perihelion,  the  diameter  will  point 
11"*  eastward  of  tbe  same  star  ;  consequently  the  an o- 


:oalistic  year  is  longer  than  the  sidereal  year  by  the  time 
which  the  earth  takes  to  describe  II" -8  of  space.  It  is 
mil  longer  than  the  tropical  year,  for  the  line  of  the 
equinoxes  goes  backwards  at  the  rate  of  50" -1  in  a  year  ; 
therefore,  after  the  earth  has  completed  a  revolution  with 
respect  to  the  line  of  tbe  equinoxes,  it  has  still  to  describe 
»*i  +  ll"-t=  6I"*9,  before  it  overtakes  the  same 
point  of  it*  ellipse.  The  time  occupied  in  describing  this 
are  is  »  minutes,  and  the  length  of  the  tropical  year 
h  *\d.  5  h.  48m.  45s. ;  therefore  the  anomalistic  year  is 
6b.  13m.  49 sec. 
ANOMALY.  (Gr.  *miui^,  uneaual,  or  irregular .) 
A  term  used  in  Astronomy  to  denote  the  angular  distance 
"f  a  planet  from  its  perihelion,  as  seen  from  the  sun. 
There  are  three  different  anomalies  ;  the  true,  the  mean, 

ami  the  eccentric.    Let  An  U  be   » 

the  orbit  of  a  planet,  6  the  sun. 
A  B  the  transverse  diameter,  and 
('  ttv  centre.  Through  p  draw 
f  Q  perpendicular  to  A  B,  meeting 
the  circle  circumscribed  about  the 
orbit  In  *.  On  account  of  its  *  c  Q 
unequal  distances  from  tbe  sun,  the  angular  motion 
of  a  planet  in  its  orbit  is  irregular  :  conceive,  therefore, 
that  while  tbe  real  planet  moves  from  A  to  p,  another 
t  lanet  moving  in  the  same  orbit,  with  an  equable  motion, 
and  perform  inga  revolution  in  the  same  time,  has  moved 
from  A  to  P.  This  being  supposed,  the  angle  A  S  p  Is 
the  true  anomaly  ;  A  S  F  is  the  mean  anomaly  ;  and 
AC  x  the  eccentric  anomaly.  The  mean  anomaly  Is 
proportioned  to  the  time  of  description  ;  to  find  the  true 
anomaly,  t*  a  problem  of  considerable  difficulty,  requiring 
the  aid*  of  the  higher  mathematics.  From  the  clrcum- 
•taaev  of  it*  having  tieen  first  proposed  by  Kepler,  it  U 
usually  called  Kepler's  problem.  ^ 

ral  rule.    T'     °  '  °  T°m  *  *cne* 

ANOMIA.  (Gr.  m,  without,  »*/***-,  a  law;  because 
ss*  **»»ly  reduced  to  the  ordinary  laws  of  classifica- 
tion.) The  name  of  a  Lin  mean  genus  of  tbe  Vermes 
lesucea.  the  characters  of  which,  as  given  in  the  Sys- 
■•'  i  Sn'urx.  applv  to  the  organisation  of  the  soft  parts 
'••»  -  I  <>1  the  modern  Terehr.ttula\  In  the  s>  sU  ni  of 
1  •  ft  !*...  term  Awmia  is  limited  to  a  Krnus  of  Are- 
paakxia  Molluscs,  having  two  unequal  irregular  thin 
'aire*,  of  which  the  flatter 
cardinal  margin.  Tbe  greatest 
ta  uele  traverses  this  opening 

!*■<*,  which  is  sometimes  calcareous,  and  sometimes 
amply  horny,  but  which  is  always  attached  to  foreign 
tabes.  The  rest  of  the  muscle  serves  to  join  one  valve 
to  tbe  other.  The  animal  has  a  small  vestige  of  a  foot, 
«*  kj  remarkable  for  the  length  of  it*  labial  ten- 


,wo  unequal  irregular  mm 
one  is  deeply  notched  at  the 
atcst  part  of  the  central 
ig  to  be  Inserted  into  a  third 


ANTARCTIC. 

AN'ONA.  (Menona,  the  Malayan  name  of  the  eua- 
tard  apple.)  A  genus  of  trees  found  in  hot  latitudes, 
with  large  roundish  pulpy  fruit,  which  in  some  specie*  is 
used  a*  food.  The  custard  apple,  10  named  from  its 
seeds  lying  in  a  whitish  sweet  cream  like  pulp,  it  pro- 
duced by  A.  squamosa  ;  tliechcrimoyer.the  most  esteemed 
of  all  tbe  fruits  in  Peru,  it  yielded  by  another ;  and  other 
kinds  are  known. 

\  NONA'CE.E.  (  See  Anon  a . )  An  extensive  natural 
order  of  Exogenous  plants,  comprehending  evergreen 
trees  or  shrubs,  whose  fruit  is  sometimes  eatable,  as  <n 
Am  ma,  more  generally  dry  and  aromatic,  as  in  the  genera 
Unona.  Hahiclia,  Ac,  whose  ripe  carpels  furnished  the 
Piper  at thiopicum  of  the  old  drug  shops.  The  great  mark 
of  Anoiiacese  is  their  having  ternary  (trimerous)  flowers, 
and  a  ruminated  albumen. 

ANONYMOUS.  (Gr.  *»*Wa*«r,  nameless,  from 
it  sum,  a  name.)  In  Literature,  works  published  without 
the  name  of  the  author.  Those  published  under  a  false 
name  are  termed  Pseudonymous  (d-ii/iss,  Jalsehood). 
The  best  catalogue  of  anonymous  works  Is  that  of  Barbier 
(Dictionnaire  ties  tEur  rages  Anonymes  ft  Pseudonyms* , 
3  volt.  Parit,  1822-185M).  T'hcre  it  also  the  great  work  of 
Placcius,  Theatrum  Anonymorum  ct  ' 
t.  fol.  Hamburg,  1708. 

ANOPLOTHK.'RIUM.  (Gr.  .TittAi. 
3r«;«v,  beast.)  The  name  of  a  genus  of  extinct  animals 
of  the  order  Pachydermata,  characterised  by  the  shortness 
and  feeble  site  of  the  canine  teeth,  which  resemble  the 
incisors,  and  are  consequently  unfitted  for  beiug  used  as 
weapons  of  offence.  As  the  canines  in  this  genus  do  not 
project  beyond  the  level  of  the  Incisors  and  molar  teeth, 
no  vacant  Interspace  is  required  in  the  dental  series  of 
the  opposite  jaw  for  the  reception  of  their  pointed 
extremities,  and  consequently  the  series  of  teeth  it 


use  was  to  assist  the  animal 
species  of  Anoplothcrium  (A. 
form  more  nearly  approaching  to  the  light 
character  of  the  gazelle  ;  a  third  species  w 
site  of  a  hare.  All  the  species,  from  the  form  of  tbo 
teeth,  and  the  absence  of  claws  or  horns,  appear  to  have 
been  singularly  deficient  in  defensive  organs. 

ANORE'XY.  (Gr.  si,  without,  and  itiin,  appetite.) 
Los*  of  appetite. 

ANOSMIA.  (Gr.  c,  without, and  sV/aq,  sot*//.)  Lost 
of  tbe  sense  of  smelling. 

ANO'STOMA.  (Gr.  ktm,  upwards,  and  rraum, 
mouth.)  A  genu*  of  Pulmonale,  or  air-breathing  Gas- 
tropods,  the  adult  shell  of  which  presents  the  follow  inn 
peculiarity,  — the  last  whorl  turns  upwards  towards  the 
spire  of  the  shell. 

ANOU'RANS,  ANOU'RA.  (Gr.  «,  priv..  and  •»;«, 
tail.)  A  name  applied  to  a  tribe  oi  Batrachlan  reptiles, 
which  lose  the  tail  fn  arriving  at  maturity ;  a*  the  toad  and 
frog. 

A'NSERES.  (Lat.  anser.  a  goose.)  In  the  Ltnnsran 
arrangement,  the  name  of  the  third  order  of  birds,  having 
the  bill  broad  at  the  top,  and  covered  with  a  soft  skin  ; 
the  feet  webbed.   (See  Natatohks.) 

ANT.   See  Formica. 

A'NTA,  JE.  plur.  (Lat.  ante,  before.)  In  Architect 
ture,  a  pilaster  or  square  projection  attached  to  a  wall. 
When  they  are  detached  from  the  wall,  Vltruvius  calls 
them  par  a*  La  Lae.  They  are  not  usually  diminished  even 
when  accompanying  columns  from  whose  capitals,  in  all 
Greek  works,  they  vary. 

ANTA'CIDS.  Medicines  which  neutralise  the  acid 
of  the  stomach. 

ANTA'LGIC.  (Gr.  lurt,  against,  and  kXytt,  pain.) 
That  which  relieves  pain. 

ANTANACLA'SIS.  (A  compound  word  from  the 
Greek  prepositions  mtn  and  Asa,  and  the  verb  «*.«*»,  / 
break.)  In  Rhetoric  and  Composition,  a  figure  in  which 
a  word  Is  rejieatcd,  but  in  a  different  sense  or  different 
inflection  from  the  first ;  which  givet  a  kind  of  antitheti- 
cal force  to  the  expression. 

"  Libit  ur,  H  labour  la  prone  votubiii*  avaia." 

The  return  to  the  former  series  of  thought  and  diction 
alter  the  interruption  of  a  parenthesis,  is  also  termed 


Antanaclasis. 

A'NTAPHRODPSIACS.   (Gr.  km,  against, 
A««s)'tvi.  Venus.)    Medicines  which  quell  amoi 
desires. 

ANTA'RCTIC.  (Gr.  ksrt,  against,  and 
&r<ir.)  Opposite  to  Arctic.  Antarctic  circle, 
small  circles  of  the  sphere,  parallel  to  the  equator,  and 
distant  23°  27P  from  the  South  pole.  Antarctic  pole. 
South  pole,  or  southern  extremity  of  the  axis  of 
(See  AacTic.) 
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ANTECEDENT. 

ANTECE'DENT.  In  Analysis,  the  name  given  to 
the  first  of  the  two  terms  composing  a  ratio.  Thus  in 
the  ratio  a:  b,  a  U  the  antecedent,  and  b  is  denominated 
the  consequent. 

Antrcedknt.  In  Logic,  the  first  member  of  an 
hypothetical  proposition  ;  followed  by  the  consequent ; 
as  in  the  following  instance  :  — 

If  we  say  we  have  no  sin  (antecedent). 
We  deceive  ourselves  (consequent). 

ANTED  ILU' VI  AN.  (Lat.  ante,  before,  and  delu- 
viutn,  deluge.)  Something  that  existed  before  the  deluge. 

ANTELOPE.    See  Antilopk. 

ANTENNA.  (Lat.  a  yard  arm.)  A  moveable, 
tubular,  and  jointed  sensiferous  organ  situated  on  the 
head  ;  and  peculiar  to  the  Condylope  Artlculata.  Certain 
Annelides  carry  soft  tentacles  or  filaments  upon  the  head, 
which  have  been  termed  antenna; ;  but  Improperly,  ac- 
cording to  the  above  definition,  which  would  restrict  the 
phrase  to  the  jointed  antennse  of  insects  and  crustaceans. 
Iu  the  latter  class  the  antennas  are  commonly  four  in 
I  of  a  •  scape,'  a  4  pedicel,'  of  two 


a  '  clavolet ' ;  the  latter  is  setaceous,  and 
a  vast  number  of  minute  joints.  It  is  simple 
lal  antenna*,  but  in  the  internal  pair  is  always 


of  two  and 
The  internal  pair  of 
ocn  the  eyes,  the  ex 

In  Insects  the 
in  number,  and  situatod  in  the 
the  eyes  ;  they  consequently  < 
antenna?  of  crustaceans.  The  cavity 
the  Uase  of  the  antennae  is  planted  is  called  the  '  to- 
rulus,'  or  bed.  The  first,  and  in  many  cases  the  most 
conspicuous,  joint  of  the  antenna;  is  termed  the  scape. 
The  base  of  the  scape,  by  which  it  Is  articulated  with 
the  torulus,  is  the  bulb.  .It  often  looks  like  a  dis- 
tinct joint,  and  is  the  point  upon  which  the  antenna 
turns.  The  pedicellus,  or  second  joint  of  the  an- 
tenna, in  some  insects,  also  acts  the  part  of  a  pivot  in 
tho  bed  of  the  scape,  in  order  to  give  a  separate  motion 
to  the  clavola,  or  clavolet.  This,  which  includes  the 
remaining  joints  of  the  antenna  taken  together,  is  occa- 
sionally terminated  by  a  capitulum  or  Knob ;  a  term 
applied  to  the  last  joints  of  the  clavolet  when  suddenly 
larger  than  the  rest.  (For  the  varieties  of  antenna;  with 
respect  to  situation,  approximation,  proportion,  direction, 
figure,  termination,  and  appendages,  the  reader  Is  referred 
to  the  4th  vol.  of  KJrby  and  Spencc's  Introduction  to 


Entomology.) 

ANTE'NNl'L.E.  (Dim.  of  antenna.)  A  term  some- 
time* applied  to  the  articulated  filaments  attached  to  the 
jaws  or  lower  Up  of  M.wdibulate  insects,  and  which  seem 
to  be  endowed  with  a  sensiferous  faculty  specially  adapted 
to  distinguish  kinds  of  food,  and  applied  by  the  animal  to 
that  use  :  these  organs  are  more  commonly  called  palps, 

P*AP'NTe'paGME'NTA.  (Lat.)  In  Architecture,  the 
mouldings  or  architraves  round  doors  t  also  the  jambs  of 
a  door. 

ANTEPE'CTUS.  In  Entomology,  signifies  the  under 
side  or  breastplate  of  the  manitruna,  and  the  bod  of  the 
first  pair  of  extremities  or  arms. 

A'NTEPENU'LT.  or  ANTEPENULTIMA.  In 
Grammar  and  Prosody,  the  last  syllable  of  a  word  but 
two. 

A  NTH' HI  OH.  (  Lat.  ante.  I,  fore.)  This  is  said  either 
when  of  two  lobes  of  a  stigma,  one,  the  anterior,  is  directed 
towards  the  front  of  a  flower,  and  the  other,  the  posterior, 
towards  the  back,  or  in  any  other  similar  case.  It  is  also 
applied  to  certain  stipules,  which  stand  between  the 
petiole  and  stem  of  a  plant,  adhering  to  the  former,  as  in 
some  Clnchonaceous  plants. 

ANTESIGNA'NI.  A  class  of  soldiers  in  the  Roman 
army,  who  were  drawn  up  in  front  of  the  standards  (ante 
ligna),  whenco  they  derived  their  name.  As  their  post 
was  one  that  demanded  great  courage  and  firmness,  they 


'ere  picked  troops. 
A  NTH  R'LA.    (Gr.  i»ft,X»»,  a  tittle  flower.)  A 
name  given  by  Meyer  to  the  inflorescence  of  rushes. 

ANTHE'LIX.  (Gr.  sVn.  against,  and  iX  |  the  helut, 
or  external  involute  margin  of  the  auricle.)  In  Anatomy, 
the  outer  or  external  ridge  of  the  auricle  ear. 


nearlyparallel  with  the  helix. 
A NTH ELM 


HKLMI'NTICS.  (Gr.  k,n.  against,  and  lA- 
a  worm.)   Medicines  which  kill  intestinal  worms, 


A'NTHEM. 
piece  of  mui 
tcrs  who  si 


iGr.  «.n*sm,.  alternate  singing.)  A 
cathedral  service  by  choris- 
This  manner  of  singing  is 
very  ancient  fn  the  church  ;  some  suppose  it  to  have  de- 
scended from  the  practice  of  the  earliest  Christians,  who, 
according  to  Pliny,  were  accustomed  to  sing  their  Hymn 
to  Christ  In  parts  or  by  turns  (tecum  inrio  ■ 

A'NTHER.  (Gr.  •»«»>;«,  a  Jlowery  herb.)  A 
hollow  case,  usually  consisting  of  two  parallel  cells, 
and  constituting  the  apparatus  that  contains  the  pollen, 
i>art  or  a  * 
58 


ANTHRAX. 

anther  Is  the  blade  of  a  leaf,  In  a  contracted  state,  with 
Its  two  sides  hollowed  out  and  its  parenchyma  converted 
into  pollen,  while  the  midrib  in  a  fleshy  state  divides  the 
two  lobes,  and  is  called  the  connective.  This  part  is 
sometimes  highly  developed,  when  the  lobes  of  the  anther 
are  often  placed  at  a  distance  from  each  other,  as  in  Nym- 
phasa  ;  or  it  is  altogether  absorbed,  when  the  lobes  run 
together,  and  there  is  but  one  cell,  as  in  Epacris.  Other 
modifications  produce  other  striking  appearances:  one 
lobe,  for  instance,  disappears,  and  the  connective  is  ex- 
panded into  the  state  or  a  petal,  as  in  Canna ;  or  it  is  simply 
lengthened  and  distorted,  as  in  Salvia;  or,  the  anther 
remaining  In  its  normal  state.  It  Is  converted  into  a  fleshy 
mass,  as  in  Peruea  ;  and  It  undergoes  many  similar  trans- 
formations, either  from  the  same  or  other  causes.  What 
Is  most  curious  about  the  anther,  is  its  property  of  open- 
ing to  discharge  its  pollen  just  at  the  very  time  when  the 
stigma  is  ready  to  receive  tho  influence  of  the  latter. 
The  cause  of  this  sympathy  between  two  really  Inde- 
pendent parts  is  supposed  to  consist  in  an  emptying  and 
drying  up  of  the  cellules  forming  the  lining  of  the  anther 
by  the  absorbent  action  of  the  ovary,  which  is  imagined 
thus  by  Its  own  efforts  to  bring  about.an  action  which  is 
necessary  to  its  own  complete  operation.  The  cellule* 
lining  the  anther,  when  thus  dried  up.  contract,  and  pull 
against  certain  fissures  or  dehiscent  lines  in  the  valves 
of  the  anther,  which  give  way,  and  so  form  openings  by 
which  the  pollen  escapes. 

A N T 11  Ell F F E K OU S.  (Lat.  anthera,  an  anther,  and 
fero,  I  bear. )   Forming  a  support  to  an  anther. 
ANTHERO'GENoCs.  (Lat.  anthera.  and  Gr.  y%h- 
I  am  produced.)    When,  in  double  flowers,  the 
horn-like  petals,  as  in  the 


ANTHH'KOID.  Resembling  an  anther. 
ANTHE'SIS.  (Gr.  «>iW  the  generation  of 
flowers.)  The  period  when  flowers  expand.  It  is  a» 
that  time  that  all  th«?  curious  phenomena  of  fertilisation 
ocrur  ;  the  parts  are  all  in  their  most  perfect  state,  and  con- 
sequently it  It  often  necessary  to  speak  of  that  period. 

ANTHO'DIUM.  (Or.  «>*W,  a  flower,  or  f. 
full  of  flowers  )  The  head  of  flowers  of  a  thistle  or 
a  daisy ;  it  is  the  same  thing  as  capitulum,  and  is  ap- 
plicable to  all  cases  where  a  number  of  small  flowers  or 
florets  are  combined  in  a  head,  and  surrounded  by  a 
common  involucrum.  An  anthodium  is  nothing  but  a 
depresses)  spike 

ANTHCFLOGY.  (Gr.  kwbtXsytm.)  Signifying  "a 
garland  of  flowers,"  and  metaphorically  applied  to  a  col- 
lection of  short  pieces  of  poetry,  on  amatory,  convivial, 
moral,  funereal,  Ac.  subjects,  called  epigrams;  not  in  the 
English  sense  of  the  word,  which  implies  a  pointed  con- 
ceit, but  in  the  more  proper  signification  of  "  inscription." 
The  first  collection  of  epigrams  known  by  the  name  of 
Anthology  was  made  by  Meleager,  a  Syrian  Greek  poet, 
who  lived  about  a  century  before  the  birth  of  Christ ;  and 
to  this  several  additions  were  made  by  different  hands  as 
low  down  as  the  times  of  the  Byzantine  empire.  A  se- 
lection from  the  Greek  Anthology,  translated  into  English 
verse  by  the  late  Mr.  Bland  and  several  friends,  has  gone 
through  two  editions. 

ANTHO'LVSIS.  (Cr.  «.?»:,  a  flower,  and  Xvn;.  a 
breaking  up. )  The  changes  of  flowers  from  their  usual 
to  some  other  state,  as  leaves,  branches,  Ac. 

ANTHO'PHORUM.  (Gr.  k»Ut,  a  flower,  and 
fteu*,  to  bear.)  A  columnar  process  arising  from  the 
bottom  of  the  calyx,  and  having  at  its  apex  the  petals, 
stamens,  and  pistil.  It  is  usually  very  short,  ana  is  in 
reality  an  intetnodc  between  the  whorls  of  sepals  and 
petals. 

ANTHOXA'NTHUM.     (Gr-  a  flower,  and 

yellow.)  A  dwarf  annual  grass,  found  plenti- 
fully in  pastures,  and  having  sweet-scented  leaves.  It  is 
thought  that  the  fragrance  of  hay  Is  owing  to  its  presence. 
The  flowers  are  in  oval  heads,  which  become  dull  yellow 
when  ripe.    Farmers  call  it  the  sweet  vernal  grass. 

ANTIIOZA'SIA.  (Gr.  ssvsV,  a  flower,  and  / 
flourish. )  When  the  leaves  of  a  plant  assume  the  appear- 


of  petals. 

AN'THRACITE.   (Gr  *»tW,  charcoal.) 
carbon.    A  difficultly  combustible  species  of  coal. 

A'NTHRACOTHE'RIUM.  (Gr.  mt^ni,  charcoal. 
and  a  beast.)    A  name  Indicative  of  the  stratum 

in  which  the  fossil  genus  of  Pachyderms,  to  which  it  is  ap- 
plied, was  found,  vis.  in  the  tertiary  coal  or  lignite  of  Ca- 
dibona,  in  Liguria.  The  genus  presents  seven  species, 
some  of  them  approximating  to  the  sise  and  character  of 
the  hog  ;  others  approaching  nearly  to  the  dimensions  of 

A'NTHRAX.  The  name  of  a  Fabriclan  genus  of  Dip- 
terous insects,  having  the  mouth  provided  with  a  very 

formed  of  two  Unecjual 
;  pnlpl 

to  the  rank  of  a  family,  Anthracida-, 
by  a  short  body ;  wings  spreading  whlHy 
distant,  two  and  sometimes  three  jointed ; 


long  straight  i 

horizontal  valves,  and  containing  sel 
two,  hairy  ;  antenna*  distant,  thp  last  joint 
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ANTH11ENUS. 

the  he  id  as  high  as  the  thorax.  Two  of  the  genera  (So- 
motto,  and  Anthrax  proper)  are  British. 

AN  T II  RE' N  US.  The  name  of  a  Linn»an  genus  of 
Coleopterous  injects,  baring  the  antennae  clavate,  the 
club  %  ,M  ;  palpi  _uneu,u.il,  filiform;  maxilla;  membran- 

thorax. 

A'NTHRIBUS.  The  name  of  a  Fabrician  genua  of 
Coleopterous  Insects,  applied  to  that  section  of  the  Ltn- 
nz^n  Curculioocs,  which  has  the  Up  bifid,  the  jaw  bifid 
and  short,  and  the  proboscis  short. 

ANTHROPCGRAPHY.  (Gr.  ktOf^t ,  man,  and 
y»*£w»,  to  describe.)  A  branch  of  Physical  Geography 
which  investigate*  the  physical  characteristics,  local 
boundaries,  and  actually  exUting  circumstances,  of  dif- 
ferent races  or  families  of  men  I  differing  from  Ethno- 
graphy, which  examines  their  origin  and  affinities. 

ANTHROPOLOGY.  (Gr. «»«>•*•«, mm,  and \ryst, 
discourse.)  The  science  which  treats  of  human  nature,  both 
physical  and  intellectual :  any  writing  on  the  nature  and 
attributes  of  man  may  lie  said  to  be  anthropoloxic.il .  But 
the  term  is  frequently  used  to  denote  the  science  of  Ana- 
torn?  in  particular. 

AS  T HhO'POMO'RPlIITES.  Persons  who  conceive 
the  Deity  CO  hare  naturally  the  human  shape.  Such 
nous  conceptions  of  the  nature  of  Gud  have  bee 
common  among  heathens. 

ANTHRO'FOMO'RPHOUS.  (Gr.  «,6>»rsr,  a 
mam,  and  r  rrfi.  farm.)  A  name  applied  to  tbe  label',  um 
in  some  Orchidaceous  plants,  In  consequence  of  the  up]>er 
lobes  baring  a  fancied  resemblance  to  human  arms,  and 
the  lower  to  human  legs. 
ANTHROPO'PHAGI.     (Gr.  htOf***,  man,  and 

to  eat-)    People  who  feed  upon  buman  flesh. 
ANTUU'RUS.  (6r.  k.9«,  ajtouter,  andav_>«,a  toi/.) 
A  ipike  of  minute  flowers  arranged  closely  on  a  long  axis, 
as  in  the  genus  Piper. 

A' N  THUS.   The  name  of  a  subgenus  of  Passerine 
birds,  including  the  pipits. 
A'NTI.    (Gr-  km,  against.)   This  Greek  preposition 
used  as  a  prefix  ,  thus,  antidote,  autibilious, 


u  t-ou<aantlv  u: 


-AT^RFTION? 


applied  to 
It  fre- 


*TsYlBRA'CHlUM.  (Gr.  km.agonut. 
The  fore-arm,  or  third  segment  of  the  ant 
u«,  which  is  formed,  in  the  skeleton,  by  the 
sun*  conjointly  ;  or  sometimes  by  the  ratlins,  either  alone, 
or  with  the  ulna  partially  developed.  And  the  lore- 
arm  articulates,  above  with  the  arm,  below  with  the 

A'NTICH  AMBER.  (Fr.  ant ichambre. )  In  Archi- 
tecture. Any  outward  chamber  adjoining  or  near  a  bed- 
chamber ;  also  an  apartment  before  any  principal  cham- 
ber ;  also  a  lobby  or  outer  waiting  room  in  a  palace. 

A'NTICHRIST.  (Gr.  kmziirr*>°PPa*H"**  of  Christ. ) 
Mentioned  by  St.  John,  itt  Rp.  ii.  18.,  and  supposed  to  be 
the  same  with  the  "  man  of  sin"  whose  coming  it  fore- 
told by  St.  Paul,  9d  Thess.  ch.  U.  The  speculations 
in  which  theological  writer*  hare  indulged  respecting 
tni*  great  adversary  of  Christianity  havebeen  various  and 
most  fanciful ;  but  the  prevalent  opinion  among  reformed 
diruies  bat  always  connected  him  with  the  Romish 
church.  At  the  council  of  Gap,  in  1003,  the  reformed  mi- 
nisters there  assembled,  inserted  an  article  in  their  Con- 
fession of  Faith,  in  which  the  pope  is  pronounced  Anti- 
christ. Grotius,  and  roost  catholic  divines,  consider 
Antichrist  as  symbolical  of  Pagan  Home  and  her  persecu- 
tions :  Leclerc,  Lightfoot,  and  others,  of  the  Jewish  han- 
ked rim.  or  particular  Jewish  impostors.  (See  Dods- 
worth's  Adrsnt  Lecturct^  London.^1  (07 ,  for  the  opinion 

day.) 

ANTICLFMAX.  (Gr.  km,  and  sX<M«f,  gradation.) 
In  Khetoric,  when  a  sentence  or  discourse,  instead  of  as- 
cending from  little  to  great,  descends  from  great  to  little. 
Horace  has  given  a  famous  example, 

Partuiiunt  monies,  nascctur  rldlculas  ma*.' 

There  are  also  several  striking  examples  of  this  figure  In 
Pope,  as  in  tbe  verse. 


ANTIMONY. 

In  the  annexed  diagram,  a  a  arc  the  anticlinal,  and  b  b 

the  (~ 


"  Die,  and  endow  s  toilet*  or  a  cat." 

But  in  this  case  the  effect  is  heightened  by  the  allitera- 
tion. 

ANTICLFNAL  AXIS  (Gr.  km,  against,  and 

.)   If  a  range  of  hills  or  a  valley  be  composed  of 
'  ,  on  the  two  sides,  dip  in  opposite  directions, 
r  line  that  lies  between  tbem,  towards  which 
the  rtrata  on  each  side  rise,  is  called  the  anticlinal  axis. 
In  a  row  of  houses  with  steep  roofs  facing  tbe  south,  the 
"  iclined  strata  dipping  north  and  south, 
s  an  east  and  west  anticlinal  axis  (Lyell). 


ANTPCOUS.  (Lat.)  In  Botany,  is  applied  to  «r 
anther  whose  lobes  are  placed  facing  the  style  ;  or  to  a 
petal  which  is  stationed  on  that  side  of  a  flower  which  is 
next  the  eye  of  an  observer  as  It  grows  upon  its  stem. 

ANTFCUM.  (Lat.)  In  ancient  Architecture.  The 
southern  porch  of  a  building ;  that  which  was  towards  the 
north  being  called  the  posttcum.  It  is  also  used  to  signify- 
that  part  of  the  temple  between  the  cell  and  the  columns 
of  the  portico. 

A'NTIDOTB.   (Gr.  km,  against,  t 
A  remedy  or  preservative  against  sickness. 

A'NTIFFXA,  or  ANTEFIX  A.  (Lat.  ante,  before. 
and  Ago,  /  Jit.)  In  Architecture.  The  ornaments  of 
lions'  and  other  heads  below  the  eaves  of  a  temple, 
through  perforations  in  which,  usually  by  the  mouth,  the 
water  is  cast  away  from  tbe  eaves.  By  some  this  term  It 
used  to  denote  the  upright  ornaments  above  the  caves  in 
ancient  Architecture,  which  concealed  the  ends  of  the 
harmt.  or  joint  tiles. 

ANTILPTHICS.    (Gr.  km,  against,  and  A<fcf,  a 
ttone.)   Medicines  used  in  the  treatment  of  stone  in  the 
bladder  and  urinary  gravel. 
A'NTILO'G  Altl  I'HM.   In  its  most  common  accept- 


ation, denotes  the  number  to  a  logarithm.  Thus,  in  the 
common  system  of  logarithms.  100  Is  the  arttllogarithm  of 
2,  because  2  is  the  logarithm  of  100.  Sometimes  the  term 
\t  tsHsMl  (0  tiaO     \ i \ t^l^ii a c  nt     Cl*o  lt^tfftriCliTUt  or  t*§G 

difference  of  the  logarithm  from  the  next  higher  term  in 
the  series,  1,10,  100,  Ac. 

ANTILOFMIC.  (Gr.  km,  against,  and  Xm/tst,  con- 
tagion, or  the  plague.)  Remedies  used  in  the  prevention 
and  cure  of  the  plague. 

A'NTILOPE.   (Gr.  ornament,  and  sty,  <yr.) 

Antelope  t  a  term  which,  according  to  Cuvicr,  Is  a  cor- 
ruption of  the  word  "  antholnps,"  applied  by  Eustathius, 
an  ancient  naturalist,  to  the  gaielle,  in  allusion  to  its 
beautiful  eyes.  The  name  Is  now  given  to  a  division  of 
the  hollow-horned  Ruminants  (see  Cavicornia),  in  which 
the  bony  axis  of  tho  horn  Is  without  cavities  or  sinuses. 
Antilopes  are  further  distinguished  by  suborbital  or 
maxillary  glandular  pouches,  and  their  light  and  elegant 
figure.  They  are  the  natives,  for  the  most  part,  of  the 
wildest  and  least  accessible  places  in  the  warmer  latitudes 
of  the  globe  ;  frequenting  the  cliffs  and  ledges  of  mountain 
rocks,  or  the  verdure-clad  hanks  of  tropical  streams,  or 
the  oases  of  the  desert.  They  traverse  tbe  intervening 
wildernesses  in  pairs  or  in  troops,  with  incredible  fleet  - 
ness,  clearing  obstacles,  which  would  impede  the  course 
of  other  quadrupeds,  by  a  succession  of  agile  bounds. 

The  antilopes  are  now  arranged  under  a  number  of 
subgeneric  divisions,  according  to  the"  form  of  the  horns, 
which  are  peculiar  to  the  male. 

ANTIMO'NIC  ACID.  The  peroxide  of  antimony. 
(See  Antimony.) 

AN'TIMONY.  A  brittle  metal  of  a  silver  white 
colour  ;  specific  gravity.  67.  Fuses  at  810°,  or  just  at  a 
red  heat.  The  principal  properties  of  this  metal  were 
first  descrilicd  in  the  "  Currus  Triumphalls  Antiinonll  " 
of  Basil  Valentine,  published  towards  the  end  of  the  thir- 
teenth century.  \\  hen  heated  in  an  open  vessel,  it  gra- 
dually combines  with  oxygen,  and  evaporates  in  a  wnite 
vapour.  There  are  three  oxides  of  antimony.  The  pro- 
toxide consists  of  65  antimony  +  12  oxygen;  it  is  a 
greyish  white  powder,  eminently  purgative,  sudorific,  and 
emetic  ,  and  as  such,  of  much  importance  in  medicine,  it  is 
the  active  base  of  emetic  tartar  and  of  James's  powder.  Tho 
other  oxides  of  antimony,  from  combining  with  certain 
bases,  have  been  called  antimonious  and  antimonic  acid  ; 
they  consist  respectively  of  65  antimony  +  16  oxygen,  and 
65  +  20.  The  combination  of  chlorine  and  antimony  was 
known  to  the.  old  chemist*  under  the  name  of  butter  of 
antimony.  The  principal  ore  of  arttimony(  is  the  sulphu- 
ret :  it  Is  met  with  in  commerce,  melted  Into  conical 
ingots,  under  the  name  of  crude  antimony.  It  is  of  a 
bluish  grey  colour,  metallic  lustre,  and  a  striated  texture ; 
specific  gravity  4  62  ;  it  is  much  more  easily  fusible  than 
the  pure  metal.  Antimony  form*  brittle  allov*  with  some 
of  the  most  malleable  metals :  when  gold  is  alloyed  with  a 
two-hundredth  part  of  antimony,  the  compound  is  brittle  i 
and  even  the  fumes  of  antimony  in  the  vicinity  of 
gold  arc  sufficient  to  render  it  brittle.  Alloyed  w' 
in  the  proportion  of  1  to  16,  and  a  small  addition  of 
it  forms  the 


I  to  16,  and  a  small  addition  or  copper 
used  for  printers'  types:  with  lead 
ther  brittle  compound  Is  formed,  used 


With  Iron  it 
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ANTINOMIANS. 

i  a  hard  whitish  alloy,  formerly  called 
ctilut :  12  parti  of  tin  and  1  of  antimony 
pewter.  The  white  metal  spoont  and  teapot 
of  an  alloy  of  100  tin,  »  antimony,  2 


martial  re- 


nte formed 
2 


ony  It  the 


of  the  old  che- 


ANTINCMIANS.    (Gr.  irrt,  against,  and 


law.)  Oppugners  of  the  law.  In  Theology.  Antlnomians 
are  such  at  interpret  the  law,  to  which  St.  Paul  refers 
more  especially  in  the  Epistle  to  the  Romans,  as  includ- 
ing all  moral  ordinances  whatsoever  ;  and  push  the  con- 
trast which  tho  Apostle  maintains  between  faith  and  the 
law  to  an 


ing 
If* 

works  of  the 


entire  uselessness  of  good  works,  in  any 

Hence  the  terra  Solilidian  is  applied  to 


the 
.  the 
the  sole 

efficacy  of  faith. 

the  same  class  of  religionisU.  The  name  of  Antlnomian 
was  first  given  by  Luther,  as  a  term  of  reproach,  to  the 
followers  of  the  oplniontof  John  Agricola  on  this  subject, 
who  complained,  however,  that  his  notions  hail  been  un- 
fairly represented.  Similar  doctrines  appear  to  have  been 
held  in  England  by  an  ephemeral  sect  in  the  time  of  the 
commonwealth  :  but  antinomlanism  mar  now  be  taken 
rather  as  expressing  the  extreme  to  which  the  Calvinistic 
scheme  of  theology  has  the  tendency  to  lead  men,  than  as 
denoting  any  distinct  sect  or  congregation,  either  in  this 
country  or  abroad. 

ANTIIVS'DOBA'PTISTS.  In  Theology.  Those  who 
object  to  the  baptism  of  Infants  on  tho  ground  that  they 
are  not  capable  of  understanding  the  nature  of  the  rite, 
and  of  pledging  themselves  to  such  a  course  of  life  as  it 
require*}  of  all  tuch  as  come  to  be  baptized.  (See  Bap- 
tist*. 1 

A'NTIPATHES.  A  genut  of  Corticircrout  Polype*, 
or  corals,  in  which  the  central  axis  is  enveloped  by  so 
soft  a  cortex  that  it  falls  off  when  the  specimen  Is  removed 
from  the  water.  From  the  colour  of  the  axis,  it  It  com- 
monly called  "  black  coral." 

A'NTIPE'DES.  (Lat  ante,  before,  pes.  foot.)  In 
Zoology,  the  anterior  or  pectoral  extremities. 

A'NriPHLOGI'SriCS.  (Gr.  mm,  against,  and 
G'oytrut;,  inflammation.)  Medicines  which  allay  In- 
flammatory action. 

A'NTIPHLOGIS'TIC  SYSTEM.  In  Chemistry,  the 
system  opposed  to  tint  of  Fhlogitton.  {See  Phlooistic.) 

A'NTIPHON.  (Gr.  «m?«n>u»,  to  sing  against,  or 
mutually.)  In  ancient  Church  Music,  the  snort  verse 
sung  before  the  psalm  and  other  portions  of  the  Catholic 
service.    (See  Anthku.) 

ANTPPODBS.  (Gr.  ktrt,  against,  and  srsw,  tht 
foot.)  Denote*,  literally,  those  who  stand  feet  to  feet ; 
that  It,  the  Inhabitants  of  opposite  parts  of  the  earth. 
They  live  under  the  same  parallels  of  latitude,  on  oppo- 
site sides  of  the  equator,  consequently  the  seasons  are  re- 
versed, or,  when  It  is  summer  to  the  one,  it  is  winter  to 
the  other.  Their  longitude  differs  by  ISO",  or  12  hours, 
consequently  their  days  and  nights  are  reversed,  that  is, 
when  it  Is  mid-day  to  the  one,  it  is  midnight  to  the  other. 
They  have  the  same  climate,  in  so  far,  at  least,  as  climate 
depends  on  latitude 

A'NTIPOPE.  One  that  assumes  the  title  and  fuoctiont 
of  pope  without  a  valid  election.  The  term  more  parti* 
cularly  refert  to  the- popes  who  maintained  themselves  In 
opposition  to  each  other,  during  part  of  the  fourteenth  and 
fifteenth  centuries.  The  great  western  schi«m  was  caused 
by  the  rival  jealousies  of  the  French  and  Italian  parties  in 
the  conclave;  the  French  cardinals  having  been  accus- 
tomed by  their  numbers,  and  the  influence  of  the  klngt  of 
France,  to  carry  the  election  In  favour  or  French  can- 
didates, while  the  popes  resided  at  Avignon,  a  period  of 
about  70  years,  from  1305  to  1876.  Accordingly,  when  the 
Italian  party  at  last  succeeded  in  the  election  of  Urban 
VI.,  In  13*9,  the  French  cardinals  retired  from  Home, 
and  there  invested  with  the  functions  of  pope  one  of  their 

^Vlr.    They  at- 

Italy,  and  war  was  proclaimed  between  the  two  rivals. 
After  a  short  struggle,  Clement  retreated  to  Avignon  ;  and 
there  he,  and  his  successor.  Benedict  XIII..  held  their 
court,  while  Urban,  and  after  him,  Boniface  IX.  and 
Gregory  XII.,  reigned  at  Rome.  They  were  supported 
respectively  by  different  European  states, of  which  France, 
Austria.  Castile,  Aragun,  Savoy,  Genoa,  and  Scotland 
tided  with  the  party  of  the  seceders.  The  schism,  how- 
ever, caused  great  scandal  throughout  Christendom,  and 
measures  were  repeatedly  taken,  and  baffled  only  by  the 
artifice*  of  the  rival  claimants,  for  an  adjustment  of  the 
difference.  There  seemed  to  be  three  methods  of  proceed- 
ing to  this  end.  and  each  liable  to  great  difficulties  :  —  1st. 
By  tbe  simultaneous  resignation  of  both  pontiffs,  and  a 
fresh  election.  2d.  By  an  arbitration  between  them. 
And,  3d.  By  the  calling  of  a  general  council,  to  declare 
the  holy  tee  void,  and  recommend  the  conclave  to  fill  the 
vacancy.  Thit  last  method  was  finally  adopted  ;  though 
it  hat  been  constantly  objected,  that  such  a  council  could 
not  be  lawfully  convened  except  by  the  summons  of  a 
reigning  pope;  which  condition  certainly  was  not  ful- 


ANTIQUITIES. 

filled  In  the  Instance  of  the  council  of  Pisa.  However,  in 
1409,  the  rival  parties  were  both  declared  guilty  of  heresy 
and  schism,  and  thereby  the  validity  of  both  claims 
greatly  disproved.  Alexander  V.  was  then  elected  in 
due  form  ;  and  the  antipo[>es  were  unable  long  to  main- 
tain their  pretensions  against  the  authority  of  a  general 
council. 

A'NTIQUARY.   Copiers  of  old  books,  especially  in 
invents, "were  termed  Antiquarii  in  the  Latin  of  the 
ages.  In  modern  phraseology,  antiquary  is  defined 
ton  who  studies  and  search et  after  monuments  and 
antiquity, 
•7>  to 


scriptions,  Ac;  °  to  which  may  be  added  tho< 
the  manners  and  customs  of  ancient  timet 


of  ancient  times  an  especial 
tubjert  of  Inquiry.   Henry  V 1 1 L  gave  Leland  the  title  of 
his  "  Antiquary/'    The  Royal  Society  of  Antiquaries,  in 
Lorn*.., ii,  was  founded  under  the  reign  of  George  IL 
(Set-  Ac \HF.MT.) 

AN  TP  QUE.  In  a  restricted  sense,  pieces  of  ancient 
art,  and  by  artistt  usually  confined  to  such  at  were  made 
by  tin-  Greeks  and  Romans  of  the  classical  age, 

ANTI  QUITIES.  Under  this  term,  which  hat  not  a 
very  definite  meaning  in  modern  European  languages,  we 
appear  generally  to  comprehend  all  memorable  things 
respecting  Man  In  his  social  state  in  past  time,  except  the 
political  events,  which  form  more  properly  the  subject  of 
History.  Thus,  manners  and  customs,  language,  litera- 
ture, topographical  details,  the  monuments  of  architec- 
ture, sculpture,  Ac.  of  ancient  times,  all  fall  under  the 
general  cognizance  of  the  antiquary.  His  science  is,  as 
it  were,  subsidiary  to  the  more  general  objects  of  the  his- 
torian. In  a  more  restricted  sense,  the  study  of  antiqui- 
ties it  confined  to  the  description  and  Interpretation  of 
the  existing  relics  of  former  timet,  tuch  as  architectural 
remains,  manuscripts,  medals,  and  other  objects  of  cu- 
rious research.  Among  classical  writers,  there  is,  perhaps 
only  one  who  falls  exactly  within  the  definition  of  what 
in  modern  times  we  should  term  an  antiquary ;  vis.  Pau- 
sanias,  whose  work,  written  about  the  period  of  Marcus 
Antoninus,  Is  entirely  devoted  to  a  description  of  the 
monuments  of  earlier  periods  then  existing  in  Greece. 
But  about  the  timo  of  the  revival  of  letters,  when  the 
study  of  classical  writers  became  the  main  pursuit  of 
literary  men,  classical  antiquities  became  also  a  distinct 
and  important  branch  of  research.  Besides  the  writers 
who  employed  their  antiquarian  knowledge  in  the  shape 
of  commentary  on  classical  authors,  a  great  number  de- 
voted their  talents  to  the  production  of  treatises  exclu- 
sively illustrating  particular  points  in  ancient  customs 
and  usages.  To  enumerate  the  chief  classical  antiquaries 
of  the  ltkh  and  17th  centuries  would  be  impossible  ;  but 
the  following  works  may  be  named  at  among  the  most 
comprehensive  and  general  which  we  possess,  containing 
an  Immense  repository  of  facts,  which  the  more  refined 
criticism  of  modern  timet  has  sifted  and  applied  with  bet- 
ter success :  tho  treatises  of  Signonius  and  Mcmrsiu* — 
the  latter  chiefly  on  Greek  antiquities  —  are  collected  in 
12  folio  volumes,  Florence,  1741  ;  the  vast  Thesaurus 
Antiquitatum  Ura>carum  of  the  Dutch  commentator 
Grvvlut  (Leyden,  12  volt.  fol.  1697.  Ac) ;  and  the  still 
more  extensive  work  of  Gronovlus  ( Tktsaurus  Antiqui- 
tatum Homanarum,  Leyden,  13  volt.  fol.  1697),  to- 
gether with  Its  contiguationi  and  tupplemcnts,  by 
Burroannus,  extending  In  the  whole  to  45  volumes  ; 
The  works  of  Polenus,  Pltiscus,  and  Gruterus,  on  the 
same  plan  with  those  two  vast  collections  ;  the  Amti- 
quiti  Expliqulc  of  Bernard  dc  Montfaucon,  extending 
with  the  supplements,^.  15  T0jf  J^J^;  JJ1^ 

roo^useTin^F^n^hsh^'the 'clrerlan  AnSuei*of  Arch- 
bishop Potter,  the  Roman  Antiquities  of  Kennett,  Adam, 
Ac.)  are  chiefly  compiled.  The  names  of  Boeck  ( I'ubltc 
and  Private  Ecxmomy  of  Athens).  Heeren  (History  of 
Ancient  Commerce,  Qc.),  Mliller.  Niebuhr, 
Bottiger,  Wachsmuth,  Ac,  attest  the  equal 
superior  critical  >kill  of  the  classical  antiquaries  of  i 
Germany,  the  only  country  In  which  Uiis  branch  <  ' 
ledge  is  now  successfully  cultivated.  In  that  more  re- 
stricted branch  of  classical  an  tiquities.the  description  of  the 
monuments  of  ancient  art,  among  many  illustrious  names 
we  may  mention  those  of  Caylut  (Recurfl  d" Antiquities 
Egyptiennes,  Orecques,  et  Romaines,  7  volt.  4to.  Parit, 
1752,  Ac)  and  tbe  Abbe  Vv'lnkelmann.  In  the  peculiar 
study  of  Egyptian  antiquities,  the  names  of  Young,  Hamil- 
ton, and  Cnampolllon  stand  pre-eminent.  In  ecclesias- 
tical antiquities,  the  huge  collections  of  Ugolinus  ( The- 
saurus Jntiquilatvm  Sac r arum,  34  t.  fol.  Antv.  1744) 
and  Canlsrus  (Lect  tones  Antique,  edited  by  Basnage, 
4  t.  fol.  v.  Antv,  1725)  may  be  mentioned  among  many 
others  Lastly,  the  antiquities  of  the  middle  ages  havo 
received  much  and  accurate  attention,  especially  in  Franco 
and  England,  within  the  last  century.  Besides  the 
works  of  1  .el. uid  and  Camden,  the  fathers  of  English 
antiquities,  of  Dugdale  and  Heame,  Ac,  we  may  name 
In  modern  times,  Fosbrooke  (British  Monachismt  2  vols. 
4to.  1002,  and  Encyclopedia  of  Antiquities),  Strutt 
(Regal  and  Ecclesiastical  Antiquities  of  England,  4to. 
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3773,  and  many  subsequent  works), 
PUyfair,  Ac  Ac.  betides  many  who  haee  devoted 
selves  to  particular  branch*-*  of  the  subject  ;  and, 
among  liviug  authors,  Sir  Henry  Ellis,  Sir  F.  Pal- 
grave,  Sir  HL  Nicholas,  Mr.  Pctre,  &c  In  French  an- 
nuities, the  greatest  name  i«  that  of  MontfaUcnn  (  Monu- 
ment de  la  Monarckie  Framboise,  5  rots.  fol.  Paris,  17'i&, 
Ac )  ;  while  the  Italian*,  among  whom  the  study  of  na- 
tional antiquities  has  been  verv  sedulously  cultirated,  are 
peculiarly  indebted  to  the  indefatigable  Muratori.  His 
principal  works  are  the  Antiquitates  Itaiiea?  Meaii  1  • -  < . 
and  Arrum  Italic  a  rum  Scriptures  :  the  whole  are  said 
to  amount  to  41  vol*,  iu  folio,  besides  34  in  8vo. 

ANTlRRHl'NE-E.  A  small  division  of  Scrophula- 
riarcous  plants,  consisting  of  Antirrhinum  (the  snap- 
dragon of  the  gardens),  Linaria.  and  a  few  other  genera. 

ANTPSClt.or  ANTISCIANS.  (Gr. km, agahut, and 
nuc,  shadow.)  An  old  term  used  in  Geography  to  denote 
loose  inhabitants  of  the  earth  whose  shadows  fall  in  op- 
posite directions.  The  inhabitants  of  the  north  and 
south  temperate  tones  are  always  Antiscians ;  those  living 
within  the  tropics  may  be  Antiscians  at  one  season  of  the 
year,  and  not  at  another. 

ANTISCORBUTICS.  Medicines  against  the  scurry. 

ANT1SK*PTIC.  (Gr.  kwn,  agahut,  and  «-w**uv,  to 
putrefy.)  Antiputrefactive.  Substances  which  prevent 
or  check  the  putrefaction  and  decay  of  animal  and  vege- 
table nfatter.  are  called  antiseptic. 

ANTISPASMODICS.  (Gr.  km,  agahut, and  rrmr- 
uat,  a  spasm.)  Medicines  which  alleviate  or  cure  cramp 
and  spasm. 

ANTT  STROPHE.   See  Stkophk. 

ANTPTHKS1S.  (Gr.  «»r/.  and  rthtaj,  to  set.) 
In  Rhetoric,  a  figure  In  which  two  thoughts,  words,  or 
sentences  are  set  in  opposition  to  each  other,  in  order 
to  be  more  strikingly  brought  forward  by  the  contrast ;  as 
in  the  follow  ing  sentence  from  ("i<  em  :  "  Quod  scls,  nihil 
prodest :  quod  nescis,  multum  obest."  "  Your  know  ledge 
avails  you  nothing :  your  ignorance  hurts  you  much." 
Qui'Uifian  translates  the  Greek  word  kmvtnt  by  the 
Latin  contrapositum.  The  following  well  known  passage 
of  Spenser  may  be  cited  as  an  instance  of  mixed  antithesis 
and  accumulation. 

«*  Ah  I  Utile  doe  thou  know,  that  hast  not  tried. 
What  hell  it  b  in  suing  loo*  to  tiiile  ; 
T»  ntr-i  tm-Jay,  to  he  f*M  i^fftv  morrvtr  : 
T»  fe*4  °*  *of».  to  fnr  erttk  rare  anJ  terrene*  : 
TV  mam  »Vv  frimtt's  grace,  yrf  trait  htr  f*r>*  I 
T»  harm  line  **ki*K,  yet  trait  many  ynin  : 
To  f»»n.  So  crouch,  so  wait,  to  riar,  to  run. 
To  w^mo,  to  give,  to  want,  to  be  undone.'- 

ANTKTRAGUS.  (Gr.  km,  agahut,  r»ayt,tke  mar- 
ginal process  of  tke  external  ear  which  it  immediately  in 
frvmt  <J  tke  meatus.)  In  Anatomy,  the  process  of  the 
external  car  opposite  the  tragus,'  and  behind  the  meatus 
aud^torius.  or  ear -passage. 

ANT1TROPAL.  (Gr.  km,  opposite,  and  tj  -tco,  to 
turn.)  When  in  a  seed  the  radicle  of  the  embryo  It 
turned  to  the  rod  farthest  away  from  the  hilum.  This, 
although  a  comparatively  unusual  position  of  parts,  is 
Dcvcrtneless  the  normal  position,  If  the  exact  nature  of 
the  devclopcment  of  an  ovule  is  rightly  understood. 

A'NTLTA.  The  oral  Instrument  of  l>pldopterous 
reseda,  in  which  the  ordinary  trophi,  or  instruments 
lor  obtaining,  arc  replaced  by  a  spiral,  bipartite,  tubular 
machine  for  suction,  with  its  appendages.  It  principally 
coesists  of  the  solenarla,  or  two  Literal  subcylindrical 
tubes,  and  the  fistula,  or  Intermediate  subquaarangular 
pipe,  formed  by  the  anion  of  the  two  solenarla,  which  In- 
termediate canal  conveys  the  nectar  to  the  pharynx. 
Theoretically,  the  solenarla  are  the  maxilla*  Inordinately 
elongated,  and  they  support  at  their  bases  two  minute 
palpi.  Rudiment*  of  the  upp»r  lip  or  labrum,  and  man- 
ciMe*,  exist  above  the  maxilla?  ;  and  below  these  Is  the 
labrum,  attached  to  the  head,  and  distinguished  by  a  pair 

rfANTl!ul  PNEUMATICA.    A  constellation  of  the 
southern  hemisphere. 
ANTOS'CI.   (Gr.  km,  opposite,  an  1  «\«*r,  a  house.) 

i  live  over  against  each  other  ;  a  term  used  in 
iy  to  denote  the  inhabitant  nf  the  globe  who 
live  under  the  same  meridian,  but  on  oppoflto  parallels 
of  latitude.  The  hours  of  the  day  or  night  are  the  same 
to  each,  but  the  seasons  of  the  year  are  opposite  ;  that  Is, 
when  it  is  summer  with  the  one,  it  is  winter  with  the 
other. 

A'NTONOMA'SIA.   (Gr.  km,  instead  of,  and  ..«- 
mm.  a  name.)    In  Rhetoric  and  Composition,  a  figure  by 
"i  a  proper  name  to  put  for  an  appellative  noun  ;  as 

"  Cromwell, 
or  an 
put  for  a 

proper  name ;  as  where  a  king  is  called  "  His  Majesty," 
or  Tacitus  "  the  prince  of  political  historians." 
A'NTRUM.   (tat.  antrum,  a  care. )   An  old  name  ap- 
to  such  hollow  fruits  as  the  apple ; 


APHANIPTE  ItOUS. 


of  the  kings  and  counts.  They  were  not  dependent  on  them 
by  reason  of  holding  lands  by  their  grant :  bus  rather.  In 
consequence  of  being  such  dependents,  were  favoured  with 
donations  of  land,  or  benefices ;  Which,  In  process  of  time, 
becoming  hereditary,  assumed  the  character  of  Fiefs. 
(See  Feudal  System.)  The  original  word  from  which 
Antrustion  is  derived,  was  undoubtedly  the  same  with  that 
from  which  our  word  trust,  confidence,  has  its  descent. 

AM  HIS.  In  Mythology,  an  Egyptian  deity.  The 
seventh,  according  to  the  astronomical  rheology.  of  their 
eight  gods  of  the  first  class.  The  Greeks  identified  him 
with  Mercury.  In  Egyptian  painting  and  sculpture  be  la 
represented  as  a  man  with  the  head  of  a  dog  :  whence 
the  lines  in  the  6th  book  of  Virgil's  JEneid,  describing 
the  conflict  of  Egypt  with  Rome:  — 

Drum  monrtra,  rt  Utrator  Anuhii, 
YWon.  ronuaquc  Mln 


A'NUS.  The  excrementary  orifice  of  the  alimentary 
canal,  which  sometimes  opens  directly  on  the  exterior 
surface  of  the  animal,  a*  in  most  Mammals;  sometimes 
into  a  cavity  common  to  it  w  ith  the  outlets  of  the  urinary 
and  genital  organs,  called  the  cloaca,  as  in  most  oviparous 
Vertebrates  ;  sometimes  into  the  respiratory  cavity,  as  in 
most  Mollusks.  In  Entomology,  it  signifies  the  tiro  last 
segments  of  the  alxlomen,  and  Includes  the  podcx,  hypopy- 
gium,  cuius,  ovipositor,  and  appendices.  In  most  of  the 
Acrites  there  is  but  one  orifice  to  the  alimentary  cavity, 
which  thus  combines  the  functions  of  mouth  ami  anus. 


, indefinite.)^   That  Inflexion 


;re  a  tyrant  is  called  a  Nero,  an  usurper  a  Cron 
:  or,  vice  versa,  a  complimentary  periphrasis, 
eilation  derived  from  some  attribute.  Is  put 


A'ORIST.  (Gr. 
of  the  verb  whicl 
uncertain. 

AO'RTA.  (Gr.  ant,  a,r<  and  mpti*.  to  keep.)  The 
great  arterial  trunk  which  Issues  from  the  left  ventricle 
of  the  heart.  After  death  it  is  found  empty  ;  whence  the 
older  anatomists,  supposing  that  it  was  for  the  conveyance 
of  air,  gave  it  the  above  name.  It  is  single  in  Mammals 
and  birds  ;  double  in  most  reptiles,  and  in  the  Ccphalopods; 
triple  in  the  Crustaceans. 

APA'GYNOUS.  (Gr.  AT«Lo»cr, and  yv»r,  a  female.) 
When  a  plant  fructifies  hut  once,  perishing  immediately 
after  it  flowers.  It  is  the  same  as  monocarplc,  and  nearly 
the  same  as  annual ;  only  that,  like  the  latter  term,  it  in- 
cludes such  plants  as  the  American  agave,  which  live 
many  year*  before  they  fructify. 

A'PALUS.  A  Linnwan  genus  of  coleopterous  insects', 
having  the  antenna?  filiform  ;  the  palpi  equal  and  filiform  ; 
the  maxillae  horny  and  one-toothed;  the  labium  mem- 
branaceous, truncate,  and  entire. 

A'PAN  AGE.  An  allowance  to  younger  branches  of  a 
sovereign  house  out  of  the  revenues  of  the  country ; 
generally  together  with  a  grant  of  public  domains.  A 
district  with  the  right  of  ruling  it,  when  thus  conferred, 
is  termed  paragium.  An  apanage,  in  ordinary 
descends  to  the  children  of  the  prince  who  enjoys  it. 

A'PATITE.  Native  phosphate  of  lime  (from  < 
/  deceive),  having  been  confounded  with  other  minerals. 

APATU'RIA.  An  Athenian  festival,  which  came  also 
to  be  observed  by  the  rest  of  the  lonians  except  those  of 
Colophon  and  Ephesus.  Two  accounts  are  given  of  its 
origin  i  one  of  which  derives  its  name  from  the  Greek 
word  *  T* tt,  deceit,  because  it  was  Instituted  In  memory  of 
a  stratagem  by  which  Melanthus  the  Athenian  king  over- 
came Icanthus  king  of  Bccotia;  the  other  fat* srarag. 
father,  and  the  proflx  A,  signifying  together,  because  at  this 
festival  children  accompanied  their  fathers  that  their 
names  might  be  entered  on  the  public  register.  The 
festival  took  place  In  October,  and  continued  three  days. 

APE.  In  the  Zoological  sense,  Is  restricted  to  those 
higher  organised  species  of  the  Linn.tan  Shniat  which 
are  destitute  of  a  tall.  They  are  Included  in  the  modern 
subgenera,  Pitkecus,  Troglodytes,  and  Hylobatcs,  or  the 
ourangs,  chimpanzees,  and  gibbons. 

AIT  'I.LOUS,  (Gr.  st,  priv.  and  pellis.  skin.)  Des- 
titute of  skin. 

APETALOUS.  (Gr.  k,  priv.,  m%raXss,apetai.)  When 
a  flow  er  has  a  calyx  only,  and  no  corolla.  The  term  Is 
sometimes  extended  to  those  cases  hi  which  there  is 
neither  calyx  nor  corolla ;  thus,  the  apetalous  plants  of 
Jussicu  arc  either  destitute  nf  a  corolla  only,  or  of  all 
floral  envelopes  of  whatever  kind. 

A'PEX.  The  summit  or  highest  point  of  any  thing. 
Thus,  the  apex  of  a  cone,  of  a  pyramid,  Ac. 

APH.E'REFS.  (Gr.  «v<<i(ti>,  to  take  avau.)  In 
Writing  or  Pronunciation,  the  removal  of  a  vowel  from  the 
commencement  of  a  word  ;  as,  in  English, '  it  is '  is  some- 
times written  '  'tis.'  abide  Is  changed  Into  '  'bide,'  Ac. 

APHANI'PTEROUS,  APHANI'PTERA.  (Gr.  k- 
obscure,  rrtpn,  wing.)  The  name  of  an  order 
of  Apterous  Haustellate  Insects,  having  rudlmental  elytra 
or  wings  in  the  perfect  state,  and  undergoing  a  metamor- 
phosis, resembling  that  of  the  Tipwtidar,  or  crane-flies. 
The  common  flea  (Pules  irritant,  l.in.)  may  be  regarded 
as  the  type  of  this  order.  Tho  female  flea  ( Pules  irritans, 
Lin.)  deposits  a  dosen  eggs,  of  a  white  colour  and  rather 
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APHELION. 

viscous  texture,  from  which  proceed  little  apodal  maggots, 
which  arc  very  active  in  their  motion*. winding  themselve* 
in  a  serpentine  manner  through  the  substance  in  which 
they  mav  be  disunited :  the  head  of  the  larva  is  protected  by 
a  firm  ikin,  and  heart  two  small  antenna,  but  no  eye*  ;  the 
Iwdy  consist*  of  thirteen  segments,  bearing  little  tufts  of 
is  armed  with  a  pair  of  booklets :  the 


i  present*  aorae  small  moveable  instruments  with 
whlrh  the  maggot  haul*  itaelf  along.  After  having  paaaed 

larva  spins  itself  a  little 
Into  the  puna  state,  and 
gea  a  perfect  flea ;  this 
the  flea  and  chigoe  fr«>m 
Apterous  inaecta  ;  and  they 
of  segments  into 


twelve  day*  under  this 

x-oon,  In  which  it 
twelve  daya  more 


the  rust.) 


AI'HE'LION.  (Gr. 
In  Astronomy,  li  that  point  of  a  planet'a  orbit  which  ia  at 
the  greatest  distance  from  theaun.  It  isoppnaedto  perihe- 
lion, which  signifies  the  point  of  the  orbit  nearest  the  sun. 
The  aphelion  and  perihelion  of  an  orbit  are  consequently 
the  two  extremities  of  iU  greater  axis.  In  consequence 
of  the  mutual  attractions  of  the  planets,  the  positions 
and  figure*  of  their  orbits  are  constantly  undergoing  a 
slow  variation.  The  aphelia  gradually  shift  their  places 
on  the  planes  or  the  orbits  ;  and  It  is  remarkable  that 
these  motions  are  direct,  or  eastward,  in  the  case  of  all 
the  planets  excepting  Venus,  the  aphelion  of  whose  orbit, 
when  referred  to  the  fined  stars,  moves  westward  at  the 
rate  of  about  4  aeconds  annually.  Of  the  old  planets, 
Saturn  Is  that  whose  aphelion  undergoes  the  greatest 
annual  variation  ;  It  amounts  to  about  18  seconds  of  a 
degree.    (See  Prriiiklion,  Plank r.) 

APHE'LXIA.  (Gr.  a^tX.iir,  to  attract.)  Absence 
of  mind. 

APHE'RESIS  or  APHE'RESIS.  (Gr.  ifmtprtt, 
from  aiJs*tr**»,  I  take  air  ay.)  In  Grammar,  a  figure  by 
which  a  letter  or  a  syllable  Is  cut  oft*  from  the  beginning 
of  a  word ;  as  in  the  common  abbreviation,  "  t  Is,"  for 
"it  Is." 

A'PHIDES.  (Gr.  A?'r,  a  puceron,  or  vine-fretter.) 
A  family  of  Hemlpterou*  insects,  commonly  called 
"  plant-lice,"  Inhabiting  trees  and  plants,  and  firing  on 
their  J  uices ;  remarkable  for  the  anal  saccharine 
secretion  referred  to  in  Anal  Glands,  but  more  es- 
pecially for  a  peculiarity  of  their  generative  economy, 
particularly  described  by  Bonnet,  and  which  consists  in 
the  first  fecundation  of  the  female  influencing  not  merely 
the  ova  immediately  developed  thereafter,  but  those  of  the 
female*  resulting  from  that  developement,  even  to  the 
ninth  generation,  which  are  successively  impregnated  and 
productive  without  any  intercourse  with  the  mole  Insects. 
Certain  Coleopterous  insects,  which  prey  upon  and  keep 
in  check  the  Aphides,  are  termed  Aphtdiphagi  and 
Aphidivora  (r«>*.  I  eat,  voro.  I  devour) 

APHLOGP8TIC.    (Gr.  isaXtytrrt , 
Without  flame  or  Are. 

APHLOGI'STIC  LAMP.    A  lamp  with 
wic 

A' 
voire 

A'PHORISM.  (From  the  Greek  mfptiui.  to  define, 
or  limit.)  A  term  chiefly  used  In  Law  and  Medicine,  but 
occasionally  also  in  Moral  Philosophy,  Set.,  to  denote 
a  comprehensive  maxim  or  principle  expressed  in  a  few 
words. 

APHRFTE.  (Gr.  froth.)  A  aoft,  friable  car- 
bonate of  lime. 

APIIRODl'SIAC.  (Gr.  'A«y»2<r*,  Venus.)  Thai 
which  Incites  to  venery. 

APHRODPTE.  (Gr.  '  \  rr,  the  name  of  the 
Goddess  of  Love,  having  reference  to  her  supposed 
origin  from  the  foam  of  the  sea,  h$f«.)  This  classical 
name  was  applied  by  Linnaeus  to  a  beautiful  genus  of 
Annelldans  adorned  with  resplendent  silky  hairs  and 
bristles,  of  which  the  sea-mouse  {Aphrodita 
Lin.)  of  our  coasts  i*  an  example. 
APHRODPTID.E.  The  name  of  the  family 

i  of  which  the  Aphrodita  aculeata  is  the  type. 
APHYLLA'NTHEjE.    A  small  division  of  the  Jun 
osseous  order  of  Endogens,  comprehending  the 
Aphyllanthus  from  the  South  of  Europe, 
and  Dasvpogon  from  New  Holland. 
APHYLLOUS 
*a.  The  term 
the  leaves  are 

Plants  are  also 
in  which,  although  scales  of  considerable 
I,  there  are  no  true  green  leaves ;  of  this  de- 
i  are  Monotrona,  Orobanrhe.  Pyrolaaphylla,  &c. 
APIA'CE*.  fLat.  apium,  jnursiey. )  A  name  recently 
proposed  to  replace 
struct  I  with  more 
the  names  of  other 
than  that  of  Umbclllferoe. 
A'PIARY.  (Lat.  aPU,a&r.)  A  place  for  keeping  bce- 


) 

a  glowing 

:k.  the  combustion  In  whlchgoes  on  without  flame. 
APHONY.   (Gr.  is,  priv.,  and         voice.)  Loss  oi 


U  p*rw  iiiuiiuiu. 

(Gr.  «.  priv.,  and  >X>«»,  a  leaf.) 
i  Is.  however,  often  applied  to  plants  in 
•c  present,  but  so  small  as  not  to  look 


im.  pars/ey.)  A  name  recently 
of  Umbellircrap,  It  being  con- 
blance  to  the  plan  upon  which 
d  orders  are  formed  in  Botany, 


apis. 

bite*.  Sometimes  this  is  a  small  house,  with  opening* 
for  the  bees  In  front,  and  a  door  behind,  which  1*  kept 
locked  for  security;  aud  sometimes  it  is  an  area,  in  which 
each  particular  beehive  is  chained  down  to  a  post  and 
padlocked. 

APPCULATED.  (I*t.  apex,  a  thnrv  point.)  When 
a  leaf  or  any  other  other  part  is  suddenly  terminated  by 
a  distinct  point . 

A'PID.fc.   (Lat  apis,  <j  Aw.)   One  of  the  varieties  re- 
sulting from  the  modern  division  of  the 
Apis,  including  those  species  which  are  ■ 
the  length  of  the  terminal  parts  of  the  f 
the  mouth,  which  constitute  a  proboscis. 

APIO'CRINITES.  (Gr.  arm.  a  pear,  *>«.av.  a  lily.) 
Pear  Encrinite.  (See  Enchimtk.)  The  name  of  a  sub- 
genus  of  fossil  Encrinltes,  in  which  the  body  is  formed  of 
separate  piece*  articulated  with  the  stem,  and  supporting 
the  ray*  by  similar  articulations,  in  consequence  of  which 
the  stem  Is  rounded  and  dilated  Into  a  pyriforra  figure  at 
Its  upper  part. 

A'PtON.    A  genus  of  minute  Coleopterous  insects,  of 
the  weevil  family  (CurcnlionitLr)  ;  very  numerous  In 
species  ;  distinguishable  by  their  elegant 
form,  protruded  snout,  and  straight  antenna?.' 

A'PIS.  In  Mythology,  a  bull,  to  which  divine  honours 
were  paid  by  the  Egyptians,  especially  at  Memphis. 
He  was  required  to  be  black,  with  peculiar  spots  and 
marks.  One  of  this  description  was  always  maintained  ; 
but  not  suffered  to  live  beyond  twenty-flve  years.  He  was 
then  buried  with  much  solemnity :  and  Belzoni  wa6  of 
opinion  that  the  bones  discovered  in  one  of  the  sar- 
cophagi diainterred  by  him,  belonged  to  auch  an  animal. 
The  outrage  made  by  the  Persian  conqueror  Cambyses 
on  the  bull  Apis,  ana  the  disasters  which  were  supposed 
to  hare  befallen  him  fn  consequence  of  that  act,  are  de- 
tailed in  the  history  of  Herodotus,  book  ii. 

Apis.  (I. at  apis,  a  bee.)  The  Llnnaran  genua,  now 
subdivided  intq  different  families,  is  thus  characterised  : 
mouth  horny  ;  jaw  and  lip  membranaceous  at  the  tip ; 
tongue  inflected ;  feelers  four,  unequal,  filiform  ;  antenna? 
short,  filiform,  those  of  the  female  subclavate  ;  wings 
flat ;  sting  of  the  females  and  neuters  pungent,  and  con- 
cealed in  the  abdomen. 

The  Insects  of  this  extensive  genus  live,  some  of  them, 
in  large  societies,  and  some  are  solitary  ;  their  food  is  the 
nectar  of  flowers,  honey,  and  ripe  fruit ;  the  larva  is  soft 
and  without  feet  ;  the  pupa  resemble*  the  perfect  Insect. 

The  characters  of  the  Llnntean  genus  are  applicable  to 
a  variety  of  forma,  now  the  types  of  numerous  subgenera, 
included  by  LatreiUeln  a  family  of  Aculeate  Hymenopte- 
rous  insects,  under  the  term  Anthnphila.or  Meuifer*  The 
habits  of  each  of  the  subgenera  of  this  family  are  replete 
with  interest,  arising  from  their  social  economy,  ana  the 
separation  of  the  individuals  Into  three  sexual  modifies- 
t  tit.,  the  prolific  females,  or  queens  ;  the  unproliflc 
females,  or  workers ;  and  the  males,  or  drones.  The  policy 
of  the  hive-bee  (Apis  meU(fka,  Lin.)  has  been  studied 
with  so  much  diligence  and  detail,  that  we  penetrate  this 
mystery  of  nature  with  astonishment,  and  often  fet*l 
inclined  to  regard  what  Huber  relates,  as  fabulous. 
Nevertheless,  the  highly  interesting  observations  of  the 
writer,  and  those  especially  on  which  his  reputation 
chiefly  rests,  have  been  confirmed  by  subsequent  observers, 
both  scientific  entomologists  as  well  as  practical  apiarian*. 

The  hive-bee  Is  distinguished  from  all  other  specie*  of 
the  modern  genus  Apis,  by  having  the  femora  of  the 
posterior  pair  of  legs  furnished  with  a  smooth  and  con- 
cave plate  on  the  outer  surface,  and  fringed  with  hair, 
forming  a  basket  adapted  for  the  conveyance  of  pollen  ; 
and  in  I>eing  destitute  of  spines  at  the  extremity  ;  by  the 
basal  joint  of  the  tarsi,  In  the  workers,  being  of  an  oblong 
form,  with  its  inner  surface  clothed  with  hairs  disposed  in 
transverse  rows  ;  by  the  trophl  being  of  an  elongated 
form,  and  the  maxillary  palpi  being  almost  obsolete  and 
consisting  of  a  single  joint. 

Tiie  different  individuals  of  the  social  Apis  melliflca 
more  nearly  resemble  each  other  in  their  grade  of  deve- 
lopement— as  regards  their  locomotive  powers,  organs  of 
sense,  and  instinctive  endowments  —  than  the  ants.  No 
individual  among  them  is  without  wings  ;  and  the  industry 
of  the  workers,  or  Imperfect  females,  is  less  astonishing, 
at  least  their  tasks  are  less  arduous,  than  fall  to  the  lot  of 
the  Apterous  labourers  of  the  ant  tribe* 

As  bc«»a,  like  most  other  winged  bisects,  ore  annuals,  or 
go  through  the  whole  essential  economy  of  their  existence 
within  the  year,  the  history  of  a  year's  existence  Includes 
the  whole,  and  we  have  only  to  choose  the  point  In  the 
circle  at  which  to  commence  It. 

As  some  individuala,  however,  always  survive  the 
winter,  and  begin  to  breed  early  in  spring,  forming  a 
colony  which  quits  the  parent  stock,  we  shall  begin  with 
this  colony,  and  trace  their  operations  through  the  year. 

The  first  young  swarm  in  this  country  ia  generally  sent 
oft*  in  June.  The  migration  seems  to  depend  on  want  of 
space  In  the  mother-hive,  not  on  an  instinctive  desire  of 
change  on  the  part  of  the  brood ;  for  If  there  be  space  for 
operations  of  the  Increasing  community,  bee*  will  not 
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APIS. 


sometimes  take 
and.  by  making  succes- 
ear's  Increase 
in  general  of 
,  of  which  about 

rt.  C  prolific,  ami  she  is  called 
the  queen.  Her  body  h  longer  than  that  of  either  the 
drone  or  worker ;  her  colour*  are  brighter  and  purer, 
and  generally  of  a  darker  shade ;  the  transverse  bands 
across  the  abdomen  are  of  a  deeper  and  brighter  yellow, 
and  are  sometimes  orange ;  the  head  is  smaller  than 
that  of  the  unnroUuc  female,  and  the  tongue  is  shorter 
a:  id  m>»ro  slender;  her  mandible-,  are  notched,  and  Iht 
stmg  is  curred;  but  the  most  obvious  distinctive  cha- 
racter is  the  proportional  length  of  the  abdominal  seg- 
ment of  the  body,  which  lodge*  the  generative  apparatus, 
and  which  is  of  an  elongate  conical  form,  tapering  rather 
sharply  to  the  anus.  The  male  bee  is  readily  dis- 
tinguished by  the  short  and  thick  form  of  his  body, 
which  is  obtuse  at  each  extremity.  He  has  do  iting. 
The  worker*,  like  the  queen,  are  armed  with  a  sting, 
but  it  la  straight,  and  proportionally  larger  and  stronger. 
The  workers  are  essentially  females  in  their  internal 
structure,  but  their  growth  is  arrested  before  arriving  at 
the  period  w  hen  the  full  development  of  tho  sexual  sys- 
tem takes  place,  and  they  consequently  are  smaller  than 
either  the  queen  or  the  drones ;  and  their  colours  are  lesa 
bnehL  According  to  Huher,  there  are  two  varieties  of 
Ubourers,  one  of  a  larger  site,  which  he  calls  '  abeillcs 
eiricres.'  or  makers  of  wax  ,  the  other,  or  smaller  variety, 
he  terms  *  abeilles  nourrices,'  or  nurse-bees,  whose  crop, 
or  first  ttomach,  is  not  capable  of  the  distention  requisite 
&«■  collecting  honey,  but  whose  office  is  to  build  the  combs 
and  ceils  after  the  foundation  has  been  laid  by  the  ci  rid  res, 
and  to  feed  the  larvc 

It  is  also  stated  there  are  two  kinds  of  drones ;  one  not 
larger  than  the  workers,  the  other  as  above  described.  I 
And  Huber  has  described  another  variety  of  the  inmates 
of  the  hive,  which  be  terms  '  black  bees,'  and  which  are 
•uppoied  to  be  the  superannuated  workers. 

The  swarm,  thus  composed,  commonly  leaves  the  hive 
m  the  heat  of  the  day,  and  often  immediately  after  a  I 
•bower.    It  Is  supposed  that  the  queen  takes  the  lead; 
and  she  ever  afterwards  exercises  an  inscrutable  influence  ] 
orrr  all  their  operations.    Perhaps  a  stronger  proof  that 
instincts  do  not  necessarily  depend  on  physical  conform- 
at  inn  is  not  afforded  by  any  phenomenon  in  natural  | 
history,  than  by  the  effects  which  the  loss  or  death  of  the  t 
qu«*n  produces  on  the  labourers:  this  event  does  not  i 
deprive  them  of  any  organ,  or  paralyse  any  limb;  yet, 
the  moment  they  are  conscious  of  her  Iota,  all  their 
labours  are  interrupted  and  forsaken,  and,  unless  another  , 
Queen  be  provided,  they  join  auother  hive,  or  perish- 
iron  inanition. 

The  flight  of  the  swarm  is  directed  to  some  neighbour- 
ing fixed  place,  and  wherever  the  stand  is  made  they  all 
forthwith  repair  to  it.  In  the  wild  state,  the  cavity  of  an  ! 
oW  tree  is  commonly  chosen  ;  and  this,  with  a  seeming 
prudence  and  foresight  which  cannot  be  sufficiently  ad-  i 
"ur*d.  The  first  care  of  the  bees  is  to  cleanse  it  from 
!  -t  and  rubbish,  and  to  gnaw  off  with  their  mandibles 
any  asperities  or  projections  which  might  interfere  with 
the  future  construction  of  the  comb.  In  the  state  of 
d.-i&etticatioB  in  which  the  hive-bee  is  usually  preserved 
in  this  country,  the  practice  of  the  above  instinctive  | 
artions  is  rendered  unnecessary,  by  the  reception  of  the 
s«rarTn  into  neat  artificial  hives.  Yet  this  modification  of 
their  habits,  and  man/  other  interferences  to  which  they 
are  subject,  have  had  no  effect  in  Inducing  any  varieties 
■>  U:*  '.riranivitlon  of  the  U-e,  nor  any  change  in  those 
instinctive  actions  which  the  care  of  man  has  not  ren- 
dered Indispensible.  The  consideration  of  this  curious 
tireptkin  to  the  ordinary  consequences  of  domestication, 
and  of  the  conditions  on  which  the  circumscribed  limits 
of  variation  in  the  bee  depend,  would  lead  us  far  beyond 
the  extent  allotted  to  the  present  subject ;  but  it  is  an 
inquiry  full  of  interest  In  relation  to  the  recondite  laws 
which  govern  th 


form  themselves  into  a 
which  looks  like  a  kind  or 
of  a 


la  the  wild  state,  the  young  colony  at  first  return  occa- 
si-nally  to  the  parent  establishment  for  supplies  of  pro- 
'Uioo ;  and  the  domesticated  bees  always  fill  their  crops 
with  hooey  before  they  leave  the  hire.  The  wax  Is 
a  peculiar  secretion  from  the  working  bee ;  and  having 
the  materials,  therefore,  within  themselves,  they  imme- 
•lufelr  begin  to  form  the  comb. 

be  many-chambered  nursery  and 
'  bees  are  about  to  prepare,  a  few 
words  are  necessary  regarding  the  material  of  which  it  is 
constructed. 

The  formation  of  the  wax  Is  a  very  singular  and  com- 
plex operation.  Huber  says,  "  The  wax-makers,  having 
taken  adue  portion  of  honey  or  sugar,  from  cither  of  whkh 
*»x  can  be  elaborated,  suspend  themselves  to  each 
"-».  the  claws  of  the  fore  legs  of  the  lowermost  being 
i  of  the  hind  pair  of  the  uppermost,  and 


each  other 
turn  their 

upon  the  observer :  the  curtain  has  no  other  motion 
what  It  receives  from  the  Interior  layers,  the  fluctu- 
of  which  are  communicated  to  it.  All  this  time 
the  nurse-bees  preserve  their  wonted  activity,  and  pursue 
their  usual  employments.  The  wax-makers  remain  im- 
moveable for  about  twenty-four  hours,  during  which 
period  the  formation  of  wax  takes  place,  and  thin  laminae 
of  this  material  may  be  generally  perceived  under  their 
abdomen.  One  of  these  bees  is  now  seen  to  detach  itself 
from  one  of  the  central  garlands  of  the  cluster,  to  make 
*  way  amongst  its  companions  to  the  middle  of  the  vault 
or  top  of  the  hive,  and  by  turning  itself  round  to  form  a 
kind  of  void,  in  which  it  can  more  itself  freely.  It  then 
suspends  itself  to  the  centre  of  the  space  which  it  has 
cleared,  the  diameter  of  which  is  about  an  inch.  It  next 
seizes  one  of  the  lamina?  of  wax  with  a  plncer  formed  by 
tho  posterior  metatarsus  and  tibia,  and  drawing  it  from 
beneath  the  abdominal  segment,  one  of  the  anterior  legs 
takes  It  with  Its  claws  and  carries  It  to  the  mouth." 

The  wax  has,  perhaps,  the  nearest  analogy  to  the 
sebaceous  secretion  of  the  Integument,  than  to  any  other 
animal  secretion:  it  is  formed  beneath  the  scales  on  the 
under  side  of  the  abdomen,  and  when  accumulated  there 
seems  to  irritate  the  part,  for  the  bee  may  then  lie 
observed  wagging  her  atnlomen,  and  running  round,  or 
to  and  fro,  as  liendeavourhig  to  shake  out  the  little 
scales ;  and  she  is  generally  followed  by  one  or  two  other 
bees,  which  have  been  attracted  by  her  movements,  and 
arc  ready  to  seize  upon  the  plates  of  wax  as  they  fall. 
How  the  bees  mould  the  scales  Into  the  walls  of  the  cells 
is  not  yet  exactly  understood.  Some  have  supposed  that 
they  bite  pieces  off  and  Join  them  together;  but  the 
smooth  and  uniform  surface  of  the  coll  snows  that  some 
other  operation  must  take  place:  besides,  the  wall  of  the 
cell  is  sometimes  thicker  than  a  scale  of  wax.  We  must, 
therefore,  suppose  that  the  bees  have  the  power  of  apply- 
ing some  dissolving  or  softetfsng  menstruum  to  the  wax- 
scales,  by  which  they  are  enabled  to  knead  and  blend 
them  into  a  ductile  paste.  And  when  we  remember  that 
the  secretion  of  the  salivary  tubes  of  Insects  is  generally 
alkaline,  and  that  wax  is  best  dissolved  by  alkali,  it  is 
reasonable  to  suppose  that  it  is  by  this  means  that  the 
wax-scales  are  brought  into  a  workable  state.  Reaumur, 
indeed,  observed  a  frothy  substance  exuding  from  the 
mouth  of  a  bee  while  working  at  a  cell,  which  was 
applied  to  the  proper  place  by  the  nimble  tongue,  and 
then  kneaded  in  by  the  mandibles ;  and  Huber  has  de- 
scribed the  process  very  circumstantially :  he  says  that 
the  bee  holds  the  lamina  of  wax  with  its  claws  vertically, 
—  the  tougue  rolled  up  serving  for  a  support, —  and  by 
elevating  or  depressing  It  at  will,  causes  the  whole  of  its 
circumference  to  be  exposed  to  the  action  of  the  man- 
dibles, so  that  the  margin  is  soon  gnawed  into  pieces, 
which  drop,  as  they  are  detached,  into  the  double  cavity, 
bordered  with  hairs,  of  the  mandibles.  These  fragments, 
pressed  by  others  newly  separated,  fall  on  one  side  of  the 
mouth,  and  issue  from  it  In  the  form  of  a  very  narrow 
riband  They  are  then  presented  to  the  tongue,  which 
impregnates  them  with  a  frothy  liquor.  During  this 
operation  the  tongue  assumes  all  sorts  of  forms :  some- 
times It  is  flattened  like  a  spatula;  then  like  a  trowel, 
which  applies  itself  to  the  riband  of  wax  ;  at  other  times 
it  resembles  a  pencil,  terminating  in  a  point.  After 
having  moistened  the  whole  of  the  riband,  the  tongue 
pushes  it  so  as  to  make  it  re-enter  the  mandibles,  but  In 
an  opposite  direction,  where  it  is  worked  up  anew.  The 
liquor  mixed  with  the  wax  communicates  to  it  a  white- 
ness and  opacity  which  It  had  not  before,  and  doubtless 
gives  it  that  ductility  and  tenacity  which  it  possesses  in 
Its  perfect  state. 

Bees  commonly  begin  at  the  top  or  roof  of  their 
chamber,  and  build  downwards,  at  first  working  Irre- 
gularly, and  as  it  were  pasting  over  the  surface; 
then  building  horizontal  cells  of  a  more  perfect  fo 
These  at  length  become  so  numerous,  that  they  ext 
downwards  in  the  form  of  a  vertical  wall ;  other 
geries  of  cells  are  formed  in  succession,  until  the 
whole  comb  assumes  the  form  of  a  series  of  perpen- 
dicular plates  or  partitions.  Each  plate  consists  of  a 
double  set  of  cells,  the  bottoms  of  which  are  applied 
to  each  other,  and  form  the  partition  between  each  set. 
The  plates  are  not  always  regular,  and  the  Irregular- 
ities which  may  be  observed  are  not  always  necessary 
adaptations  to  a  peculiar  form  of  the  cavity  in  which 
they  are  built.  The  cells  are  not  all  of  the  same  site ; 
but  a  sufficient  number  of  a  given  depth  are  reserved  for 
receiving  the  eggs,  and  which  are  necessarily  adapted  to 
the  size  of  the  future  maggot :  the  smaller  or  shallower 
cells  arc  those  in  which  the  honey  is  stored.  The  breed- 
ing and  store  cells  are  placed  horizontally,  but  the  mouth 
of  the  cell  is  sometimes  a  little  raised  — the  better  to 
retain  the  honey.  The 
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they  may  be  termed,  in  this  city  of  industry,  being  just 
w  ide  enough  to  allow  two  beet  busied  upon  the  opposite 
cells  to  pass  without  incommoding  "each  other*  In  addi- 
tion to  these  interspaces,  the  combs  are  perforated  in 
various  places,  so  as  to  allow  a  passage  for  the  hees  from 
one  street  to  another,  thus  saving  them  much  time. 

The  shape  of  each  cell  is  not,  as  might  have  been 
expected,  cylindrical,  or  that  which  seems  best  adapted 
to  the  form  of  the  maggot,  or  even  of  the  bee  constructor ; 
but  it  Is  hexagonal,  —  the  only  form  which  allows  the  cell 
to  he  of  the  largest  sixe  in  proportion  to  the  quantity  of 
matter  employed,  and  at  the  same  time  to  be  so  disposed 
as  to  occupy  in  the  hive  the  least  possible  space.  Hie 
form  of  the  base  of  each  cell,  which  is  in  apposition  with 
the  one  on  the  opposite  side,  is  also  such  as  to  gain 
greater  strength,  and  more  capacity,  with  less  expendi- 
ture of  wax  ;  the  latter  consideration  being  one  of  great 
importance  to  beet,  which  do  not  secrete  a  very  large 
quantity  of  this  material ;  r.nd  the  most  profound  mathe- 
maticians and  most  skilful  geometers  have  found  the 
solution  of  the  problem,  relating  to  the  attainment  of  the 
preceding  objects,  as  derived  from  the  infinitesimal  cal- 
culus, to  have  a 


is  they  are  not  adapted  to  the  form  of  the  queen,  nor 
ever  lined  with  the  silken  covering  of  the  chrysalis,  the 
supposition  that  the  queen  is  bred  In  them  seems  im- 
probable. 

Having  now  generally  described  the  comb,  we  return 
to  the  consideration  of  those  instinctive  operations  by 
which  its  several  compartments  are  furnished  with  their 
destined  contents. 

The  comb  seems  at  first  to  be  formed  entirely  for  pro- 
pagation, and,  indeed,  to  be  essentially  related  to  that 
function  ;  for  if  the  workers  lose  their  queen,  they  make 
no  combs ;  and  the  reception  of  honey  is,  therefore,  its 
secondary  use.  Wasps  and  hornets  make  combs,  al- 
though they  collect  no  honey. 

As  soon  as  the  young  colony  has  prepared  a  few  combs 
the  female  begins  to  exclude  her  egg*.  The  first  that 
sho  lays  produce  the  imperfect  females,  or  workers ; 
the  subsequent  ones  produce  the  males,  and,  perhaps, 
the  fertile  fenuiles,  or  queens.  The  eggs  are  deposited 
at  the  bottom  of  the  cells,  often  before  these  are  half 
completed  ;  they  adhere  generally  by  one  end  to  the  cell, 
In  about  five  days  the  little  maggot  is  hatched,  and  Is 
seen  lying  at  the  bottom  or  the  cell,  colled  up  In  a  trans- 
parent fluid. 

Now  begins  the  additional  employment  of  the  labourer*, 
that  of  feeding  and  nursing  the  young  maggots  ;  for  this 
purpose  new  materials  must  be  collected  abroad,  and 
brought  Into  the  hive. 

At  first  the  bees  of  a  young  colony  fly  out  singly,  and 
afterwards  collectively.  They  direct  their  flight  gene- 
rally in  a  straight  line,  or  the  nearest  way  to  the  destined 
object,  and  often  travel  to  great  distances  from  the  hive. 
In  summer  tlmo  they  mar  be  seen  almost  every  where 
where  flowers  bloom.  In  April  and  May  they  are  abroad 
the  whole  day  ;  but  In  the  not  months  they  venture  out 
less  frequently,  generally  In  the  morning  and  evening, 
at  which  times  it  is  more  easy  for  them  to  form  the  pellets 
of  the  pollen,  the  grains  of  which  adhere  together  1cm 
strongly  during  the  heat  of  noon-day. 

Bees  do  not  like  wet  weather  ;  yet  It  Is,  perhaps,  less 
the  pretence  of  rain,  than  the  changes  in  the  degree  of 
light,  which  deters  them  from  venturing  abroad  at  this 
time :  for  they  possess  large  and  complex  organs  of  sight, 
and  when  clouds  collect  quickly  over  the  clear  sky,  they 
are  seen  to  hurry  back  in  great  numbers  to  the  hive ; 
while,  if  the  sky  be  uniformly  overcast,  It  is  not  merely  a 
shower  of  rain  that  will  drive  them  back :  many  of  the 
actions  of  the  bee  prove,  on  the  contrary,  how  essential 
moisture  is  for  them.  The  bee  does  not  take  honey  in- 
discriminately from  every  flower;  in  the  meadows  they 
may  be  seen  generally  upon  the  Orchldcse,  Polygonla, 
Caryophylacea,  but  seldom,  if  ever,  upon  the  Ranun- 
culacea?,  perhaps  on  account  of  some  poisonous  quality. 
The  oleander  [tierium  oUander,  L.),  which  yields  poison- 
ous honey  fatal  to  thousands  of  flies,  is  carefully  avoided 
by  bees ;  and  the  crown  Imperial  (  Fritillaria  imperiaJit, 
L.),  the  white  nectaries  of  which  are  so  conspicuous, 
tempts  in  vain  the  passing  bee.  They  are,  however, 
extraordinarily  active  In  spring  at  the  blossoming  of  the 
Amentacea?,  Kosiic ess  (especially  the  dog-rose),  and  the 
balsamic  lilies,  Prlmulare*.  Ac. ;  and  are,  above  all, 
allured  by  the  innumerable  flowers  of  the  lime  (especially 
Tilia  parv\folia),KaA  their  hum  may  be  heard  among  the 
branches  at  some  distance.  The  finest  flavoured  and 
most  delicate  honey  is  collected  from  aromatic  plants ; 
and  it  is  therefore  always  advisable  to  have  large  beds  of 
borage,  mlgnionette,  lemon  thyme,  and  sage  In  the  nclgh- 


i  hour  hood  of  bee-hives.  Those  flowers  which  yield  a 
nectar  innocuous  to  the  bees  themselves,  but  possessing 
poisonous  qualities  when  taken  by  man,  are  sometimes 
frequented  by  bees,  and  the  honey  derived  from  them 
acts  like  a  poison.  The  description  by  Xenophon  of  the 
intoxicating  or  maddening  honey,  which  so  violently 
affected  a  number  of  the  ten  thousand  Greek  soldiers  in 
his  celebrated  retreat,  has  been  confirmed  by  the  observ- 
ations of  Tournefort.  And  Dr.  Barton,  in  hits  account  of 
the  poisonous  honey  collected  from  the  Kalmia  latifolia 
by  the  bees  in  Pennsylvania,  Justly  observes,  that  there 
is  more  of  poetry  than  philosophy  in  the 
of  Pope :  — 

"  In  the  nice  bee  what  *en«c  to  tubcW  true, 

From  pottonou*  herb*  extract*  the  hcailnjt  dew." 

The  honey  which  Is  swallowed  by  the  bee  passes  into 
the  crop,  where  it  is  accumulated  as  in  a  reservoir,  and 
upon  the  return  of  the  bee  to  the  hive  is  regurgitated 
Into  a  honey  cell.  If  any  honey  had  been  previously 
accumulated  there,  the  bee  breaks  through  the  firm 
cream-like  crust  which  always  forms  upon  the  exposed 
surface  of  the  honey ;  and  it  is  this  crust  which  maintains 
the  honey  in  the  horizontal  cells. 

The  collection  of  the  farina,  or  pollen,  of  flowers.  Is  a 
great  object  of  the  Industry  of  bees.  In  large  flowers,  as 
the  tulip,  the  bee  dives  In  ;  and  If  the  pollen  receptacle,  or 
anther,  be  not  burst,  she  bites  it  open,  and  comes  out 
singularly  disguised,  being  covered  over  entirely  with 
fertilising  dust,  which  adheres  readily  to  the  fringed  ' 
of  her  body  and  leg*. 

who  was  well  acquainted  with  much  that  is 
in  the  economy  of 
it  a  bee.  during  eat 
the  hive,  limit*  her  visits  to  one  specie*  of 
.Modern  naturalists  have  confirmed  the  general 
of  this  statement,  and  have  noticed  that  the 
which  a  bee  comes  home  laden  is  always  of  the 
The  necessity  of  this  instinct  arises  out  of  the  oper- 
ation which  the  pollen  first  undergoes  when  oollected  by 
the  bee.  She  rake*  It  out  with  incredible  quickness  by 
means  of  the  first  pair  of  leg* ;  then  passe*  It  to  the 
middle  pair,  which  transfer  it  to  the  hind  legs,  by  which 
it  Is  wrought,  up  Into  little  pellet*.  Now,  If  the  pollen 
were  taken  Indiscriminately  from  different  flowers,  it  is 
probable  that  the  grain*,  being  heterogeneous,  would  not 
cohere  so  effectually.  Certain  it  la,  that  bee*  enter  the 
hive,  some  with  yellow  pellets,  others  with  orange,  pink, 
white,  or  even  green  coloured  ones ;  but  they  are  never 
observed  to  be  party-coloured.  Through  this  Instinct, 
another  Important  end  Is  gained.  In  relation  to  the  im- 
pregnation of  flowers ;  the  production  of  hybrid  plant*  by 
the  application  of  the  pollen  of  one  specie*  to  the  stigma 
of  another  i*  avoided  —  while  those  flowers  are  more 
effectually  ferti 
that  purpose. 

When  a  pollen -laden  bee  arrive*  at  the  hive,  she 
rally  walks  or  stands  upon  the  comb  beating  her  wing*, 
and  three  or  four  of  her  fellow  citizens  assist  in  lightening 
her  of  her  load ;  or  the  laden  bee  puts  her  two  hind  lr*g* 
into  a  cell,  and  with  the  intermediate  pair, or  the  extremity 
of  the  abdomen,  brushes  off  the  pellets.  These  are  then 
kneaded  Into  a  paste  at  the  bottom  of  the  cell ;  and  several 
cells  are  thus  filled  with  the  packed  and  softened  pollen, 
which  is  called  bee-bread. 

Besides  the  honey  and  farina,  bees  also  collect  a  pecu- 
liar substance,  tike  gum-resin,  which  was  called '  propolis  * 
by  Pliny  ;  and  this  they  obtain  principally  from  the  bal- 
samic buds  of  the  horse-chestnut,  birch,  and  popla 


spe- 


cially the  Populut  balsamifera,  L.  The  propolis  is  soft, 
red,  will  pull  out  in  a  thread,  and  Is  aromatic.  It  i*  em- 
ployed in  the  hive,  not  only  in  finishing  the  comb*,  but 
also  in  (topping  up  every  chink  or  orifice  by  which  cold, 
wet,  or  any  enemy  can  enter.  Like  the  pellet*  of  pollen. 
It  1*  carried  on  the  posterior  tibia*,  but  the  masse*  are 
lenticular.  Having  thus  traced  the  operation*  of  the  work- 
ing bees  relating  to  the  collection  of  the  substances  required 
in  the  economy  of  the  hive,  we  shall  now  return  to  the 
larva?,  which  are  the  immediate  objects  of  all  this  industry. 

The  bee*  may  be  readily  detected  feeding  the  young 
maggot,  which  opens  Its  lateral  jaws  to  receive  the  bc-e— 
bread,  and  swallows  it.  The  well-fed  maggot  toon  grow* 
too  large  for  its  tough  outer  (kin,  and  accordingly  casta 
It;  when  it*  bulk  has  increased  so  that  it  fills  Its  cell, 
it  then  requires  no  more  food,  and  Is  ready  to  be 
inclosed  for  the  chrysalis  state.  The  last  care  of  the 
foster-parents  is  to  cover  over  the  mouth  of  the  cell  with 
a  substance  of  alight  brown  colour,  apparently  a  mixture 
of  wax  and  farina.  This  takes  place  generally  four  day* 
after  the  larva  was  excluded  from  the  egg.  The  inclosed 
larva  now  begins  to  line  the  cell,  ana  covering  of  the 
aperture  before  mentioned,  with  a  (Ilk,  which  it  spin* 
from  glandular  tubes,  similar  to  tho*c  of  the  silkworm. 
When  the  first  throe  segments  of  the  trunk,  to  which  the 
locomotive  organs  of  the  perfect  Insect  are 
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deposited  at  the  bottom  of  the  roll,  and  It  then  becomes 
t  chrysalis.  Now  the  wonderful  changes  take  place, 
partly  by  a  formation  of  new  organs,  partly  by  a  deve- 
lopment of  pre-existing  ones,  which  end  at  last  in  the 
c  implftinn  of  the  pertect  bee. 

Mr.  Hunter  ascertained  the  duration  of  the  pupa  state 
of  the  bee  to  be,  in  one  instance,  thirteen  days  ana  twelve 
hour*,  exactly ;  making  the  period  of  immature  life,  from 
the  first  deposition  of  the  egg.  to  bo  twenty-two  day*  and 
s  half,— a  remarkably  brief  time  for  the  completion  of 
the  metamorphoses,  as  compared  with  that  In  which  the 
corresponding  changes  are  effected  in  other  melabolian 
insect*.  When  the  bee  first  comes  forth  it  is  of  a  greyish 
colour,  but  soon  assumes  the  ordinary  brown  tints. 

When  the  season  of  oviposit  ion  and  the  rearing  of  the 
larvas  is  over,  then  the  business  of  collecting  honey 
seriously  begins ;  and  when  the  last  chrysalis  of  the 
sewn  has  disclosed  Its  Imago,  the  deserted  cell  is  imme- 
diately filled  with  honey,  and  covered  over  with  wax,  to 
serve  at  a  store  for  winter. 

In  the  month  of  August  It  Is  supposed  that  the  prolific 
female,  which  is  to  produce  the  swarms  of  the  following 
rear,  Is  impregnated.  This  act  takes  place  in  the  air. 
The  queen,  being  preceded  by  the  drones,  traverses  the 
exterior  of  the  hive,  and  suddenly  rises  aloft  in  the  air, 
srbeellog  upwards  in  large  circles,  until  she  is  out  of 
sight.  The  male,  unable  to  extricate  the  intromittcd 
parts,  generally  perishes.  The  rest  of  this  unhappy  sex 
i  -nnilar  tste,  and  meet  a  violent  death  from  the 
jaws  of  the  unprolidc  females.  It  would  seem  as  if  the 
drones  were  conscious  of  their  danger  at  this  season,  for 
<••■  \  <U>  not  loiter  as  isual  at  the  mouth  of  the  hive,  but 
harry  io  or  out.  However,  they  are  attacked  by  one, 
two,  or  three  workers  at  a  time,  who  do  not  sting  them, 
as  H iiber  asserts,  but  pinch  them  and  pull  them  about, 
as  if  to  wear  them  out.  From  this  instinctive  and  indis- 
criminate slaughter  of  the  males,  we  may  infer  that  the 
impregnation  of  the  queen  hat  taken  place  before  the 
setting  in  of  the  winter  season ;  and  that  the  ova,  the 
(Jeirlopment  of  which  Is  retarded  during  the  indolent 
state  in  which  bees  pass  through  the  cold  months,  are  in 
s  condition  to  be  developed  and  produce  the  larva?  at  the 
approach  of  spring.  Yet,  although  on  the  setting  in  of 
the  cold  weather  the  bees  remain  very  quiet,  they  are  not 
torpid,  as  is  the  case  with  most  other  insects.  They 
clatter  as  close  together  as  the  comb  will  permit,  and 
hive  the  faculty  of  generating  a  degree  of  heat  superior 
to  that  of  the  external  atmosphere. 

Mr.  Hunter  found,  during  an  evening  in  July,  when 
the  temperature  of  the  atmosphere  was  5i°,  that  of  the 
interior  of  a  hive  full  of  bees  was  «f°  ;  and  in  December, 
the  external  atmosphere  being  33°,  the  bees  preserved  a 
temperature  of  78° ;  and,  what  is,  at  this  season,  ex- 
tremely rare  in  the  lower  animals,  they  maintain  their 
djk-vsrive  powers,  and  subsist  on  the  produce  of  the  aum- 
w>  rand  autumn.  Accordingly,  they  are  read)  totaka  ad- 
vantage of  any  fine  and  mild  day,  and  may  be  seen  then 
•jinn  abroad  and  appearing  to  enjoy  it.  They  void  their 
•  vtr.inent-s  .it  this  lime,  for  they  are  injects  of  singular 
dearJioess  and  propriety  ;  and  when  purposely  confined 
£  Use  hive,  with  abundance  of  food,  they  have  l>cen  known 

the  hive.        ™  tU  1    *  DU       *C  repUgnanCe  t0  8 
The  continuance  of  the  digestive  actions  during  the 
afluenrea  the  condition  of  the  oviducts  In  the 
.  and  the  impregnated  ova  begin  early  to  expand,  and 


APOCRYPHA. 


hive  varlci 
or  three  m 


that  of  the  male 
nth*  ;  there  ts  more 


gevity  of  the  workers,  but  it  is  prohab 
extend  much  beyond  a  rear.    The  te 


•-..kr<  She  Ue  the  e.,r!  .  ,t 

this  country.    The  labou 


maggot  abroad,  the  store  of  bee- 


^sostenanceof  the  larva-,  winch  are  a 
bktwIThTbees  fly  forth  to  ntherfreth 


to 

bee*  Us/  forth  to  gather  fresh  pollen,  propolis, 
r,  and  the  labours  of  the  year  recommence, 
ears  to  be  the  presence  of  the  larvsr,  which  are 
to  become  perfect  females,  which  stimulates  the 
i  to  leave  the  hive  After  repeated  attempts  to 
i  their  cells,  and  destroy  her  royal  progeny,  she 
Infuriated,  communicates  her  agitation  to  a 
portion  of  her  subjects,  which,  together  with  her,  rush  out 
of  the  hive,  and  seek  a  new  domicile.  It  is  stated  that  in 
every  instance  the  old  queen  leads  the  first  swarm  ;  tbc  la- 
bourers that  remain  pay  particular  attention  to  the  royal 
Urr»  that  remain  ;  and  these,  as  they  are  successively  ex- 
tloded.  lead  away  fresh  swarms,  if  the  hive  be  not  sufH- 
ct"nUy  enlarged.  Each  swarm  contains,  not  only  the 
recently  hatched  young  bees,  but  also  a  portion  of  the  old 
Inhabitants.  Some  assert  that  the  queen,  which  leads  each 
•»srm.  is  impregnated  soon  after  the  new  colony  Is  settled ; 
»nl  at  this  may  take  place  early  in  the  summer,  she  begins 
to  oviposit  the  same  year.  The  number  of  ova  which  arc 
fertilised  by  a  single  coupling  is  prodigious  :  lluber  calcu- 
lates that  the  queen  lays  12,(KM>cggs  in  two  months  ;  while, 
sornrdinj  to  Reaumur,  she  oviposits  at  the  rate  of  200  a  day. 
The  duration  of  life  of  the  different  individuals  of  the 


bee  is  not  more  than  two 
doubt  respecting  the  Ion- 
that  it  does  not 
beyond  a  rear.  The  term  of  the  queen's 
existence  has  been  stated  to  have  been  prolonged  lor  five 
years  ;  but  this  is  rendered  improbable  by  the  fact  that 
all  insects  of  the  same  spssclcs  have  nearly  the  same  dur- 
ation of  existence  allotted  to  them. 

The  true  honey-bee (Apit  meUifica  I..),  was  originally 
limited  in  its  geographical  range  tothe  Old  World,  whence 
it  has  been  transported  to  America,  and  other  countries 
where  European  colonies  have  been  established,  and 
where  it  is  now  acclimated.  The  distinguished  entomo- 
logist Latrclllc,  on  whose  authority  we  state  this  fart 
(Ittgnc  A n< m<il,  torn.  v.  p.  3G5.).  is  even  of  opinion  that 
the  honey-bee  of  the  south  and  east  of  Europe,  as  well  as 
that  of  Egypt,  differs  specifically  from  the  Apis  mellifica  of 
Western  Europe. 

APl'STES.  (Gr.  ■new,  treacherous.)  A  genus  of 
Acanthopterygious  fishes',  notable  for  a  strong  suborbital 
spine,  with  which  they  arc  apt  to  inflict  severe  wounds 
when  incautiously  handled. 

APLO'ME.  (Gr.  arXsic,  simple.)  A  mineralogiral 
term  for  a  variety  of  garnet  crystallised  in  rhombic  dodc- 
cahedra.  derived  by  the  simplest  laws  of  decrement  from 
the  cube. 

APLY'SIA.  (Gr.  kwXvna.,  uncleanneu.)  A  genus  of 
Tectibranchiate  Gastropods,  well  known  to  the  ancient* 
under  the  name  of  Lrpus  marines,  or  sea  hare,  from  a  re- 
semblance which  the  long  tentacles  of  the  Aplysia  give  it 
to  the  head  of  the  hare.  By  Aristotle,  tbc  term  Aplysia 
was  applied  to  certain  zoophytes,  but  was  arbitrarily 
transferred  by  Linnaeus  to  the  molluscous  animals  now 
known  under  this  denomination. 

APO'CALYPSE.  (Gr.  ssvsassAvsrvsv,  I  reveal.)  The 
Book  of  Revelations,  the  last  in  the  canon  of  the  New 
Testament.  Many  conflicting  opinions  have  been  enter- 
tained as  to  the  authenticity  of  this  book ;  but,  though 
rejected  by  Luther,  and  neither  admitted  nor  rejected  by 
Michaelis,  the  opinion  of  the  great  majority  of  critics  and 
divines  in  modern  times  has  been  decidedly  in  favour  of 
it*  genuineness.  There  have,  also,  been  great  varieties 
of  opinion  as  to  the  person  by  whom,  and  the  period 
when,  the  book  was  written  :  but  the  prevalent  opinion  is, 
that  it  is  the  svork  of  St  John  the  Evangelist  Different 
commentators  have  differed  widely  in  their  interpretations 
of  different  parts  of  this  hook ;  and  it  Is  looked  on  by  many 
as  being  still  a  "  waled  book,"  admitting.  In  the  present 
state  of  our  knowledge,  of  no  satisfactory  explanation. 
The  phrase  apocalyptic  writings  is  frequently  used  to  de- 
signate those  portions  of  the  Scriptures  which  con- 
tain prophetic  descriptions,  under  the  form  of  visions, 
of  the  future  state  of  the  church  :  such  as  the  book  of 
Daniel ;  and,  among  the  Apocrypha,  the  fourth  book  of 
Esdras. 

APOCA'RPOUS.  (Gr.  Ar»,/rom,  and  mmert.Jrvit.) 
When  the  carpels  of  a  flower  either  do  not  adhere  to  each 
other  at  all,  as  hi  the  strawberry,  or  only  by  the  ovaries,  as 
In  Algella.  When  a  carpel  is  altogether  single  In  a  flower, 
it  Is  considered,  for  systematic  purposes,  apocarpous  ;  tho 
supposition  being,  that  if  another  carpel  were  present,  it 
would  not  adhere  to  the  first. 

APCCRYPHA.  (Gr.  *sr**ct/*rvt»,  to  hide.)  Pro- 
perly, things  concealed  or  put  out  of  sight ;  applied 
to  certain  books,  In  behalf  of  which  a  claim  to  inspir- 
ation has  been  put  forth,  but  which  are  supposed  to  be 
spurious,  and  are  therefore  rejected  from  the  canon  of 
Scripture.  One  great  distinction  between  the  Roman 
and  the  Reformed  churches  is.  that  the  latter  reject 
'  by  the  former  on  the  same  foot- 
wblch  there  is  no  dispute,  from 
the  Old  Testament ;  vis.  the  3d  and  4th  of 
Esdras.  the  book  of  Tobias,  that  of  Judith,  the  rest  of 
the  book  of  Esther,  that  of  Wisdom,  of  Jesus  the  son  of 
Slrach,  Baruch  the  prophet,  the  Song  of  the  Three 
Children,  the  story  i 
the  Prayer  of  Ma 

reading  them,  as  the  sixth  Article  of  tbc 
declares,  for  example  of  life  and  instruction 
but  not  applying  them  to  establish  any  doctrine.  The  En- 
glish church  receives  no  books  into  the  canon  of  the  Old 
Testament  which  were  not  so  received  by  the  Jews  |  and 
it  appears  that  the  writings  thus  excluded  are  not  quoted 
by  the  authors  of  the  New  Testament,  nor  are  admitted 
Into  any  of  the  earlier  catalogues  set  forth  by  the  Christian 
fathers.  They  are  also  found  to  contain  some  manifest  in- 
consistencies, some  obviously  fanciful  relations,  and,  in  one 
or  two  passages,  to  countenance  tenets  at  variance  with  the 
character,  or  even  the  express  declarations,  of  revealed 
religion.  There  exist  at  the  present  day  various 
writings  purporting  to  be  the  Gospels  or  Epistles  of 
Joseph,  of  James  the  Apostle,  of  St.  Paul,  an  Epistle 
of  Christ  himself  to  king  Abgamus,  Ac. ;  which  are, 
for  the  most  part,  intrinsically  absurd ;  and,  having 
no  external  evidence  or  authority  in  their  favour, 
have  never  obtained  currency  in  the  church.  {See  art. 
Canon.) 


sanna,  of  Bel  and  the  Dragon, 
and  the  1st  and  2d  Maccabees  ; 
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APOCYNACEJE. 

APOCYNA'CE.E.  An  extensive  natural  order  of 
plants,  named  after  Apocjmum,  one  of  the  more  common 
of  its  genera.  A  few  (pedes  are  found  In  cold  climates, 
but  by  far  the  larger  part  are  natives  of  warm  or  tropical 
latitudes,  in  the  form  of  shrubs  or  trees,  or  twining 
plants,  some  of  which  are  remarkable  for  their  beauty,  as 
various  species  of  Kchites ;  others  for  their  poisonous 
properties,  as  Cerbera,  which  furnishes  the  Tanghln 
poison  of  Madagascar,  and  Strychnos,  from  various 
species  of  which  the  poisons  called  tiente  and  woo- 
rary  are  procured  In  different  countries ;  while  a  third 
set  produce  bark,  having  useful  bitter  and  febrifugal  pro- 
perties; the  inspissated  milk  that  flows  from  these 
plants,  when  removed,  constitutes  their  poison;  the  febri- 
fugal bitter  principle  is  an  independent  secretion,  that 
becomes  useful  when  It  can  be  separated  from  the  milk. 
Notwithstanding  these  dangerous  properties,  tho  fruits  of 
some  species  are  eatable,  as  that  of  Carissa,  the  cream 
fruit  of  Sierra  Leone,  and  some  others. 

A'PODE.  APODA.  (Gr.  i,  priv.,  and  nZt,  a  foot.) 
Footless.  A  term  applied  by  Latreillc  to  a  section  of 
Saurians  or  lizards,  by  Mayer  to  a  family  of  serpents,  and 
by  Oppel  to  a  family  of  Batrachians  ;  by  Linnams  to  his 
first  order  of  fishes,  which  have  no  ventral  fins  ;  and  by 
Cuvier  a  suborder  of  Malacopterygia.  or  soft-finned  fishes, 
is  thus  designated,  comprehending  those  which  arc  devoid 
of  the  ventral  fins,  or  the  bomologues  of  the  posterior  ex- 
tremities. It  is  also  indicative  of  those  larvse  of  Insects 
which  have  only  the  soft  tubercles  or  prolegs  ;  and  tho 
of  the  bird  of  paradise.  Imported  as  an  article  of 
>,  being  always  deprived  of  the  legs,  it  was 
time  believed  that  the  species  was  naturally 
it  was  consequently  termed  Paradisca  i 


APODO'GYJTOUS.  (Or.  k.  priv.,  rsvr.  a  foot,  and 
yim,  a  female.)  A  name  given  by  Richard  to  disks 
which  do  not  adhere  to  the  base  of  an  ovary. 

APO'DOSIS.  (Or.  krtiilmuu,  To  give  back.)  In 
Rhetoric,  the  second  part  of  a  period.   ( See  PaoTssis.) 

APODYTE'RIUM.     (Or.  to  strip  one's 

se(f.)    In  ancient  Architecture,  the  apartment  i 
la-sta.  or  bath,  in  which  a  person 
dress,  whether  for  bathing  or  for 
In  the  baths  of  Nero,  these  apartments  were  small ; 
those  of  Caracalla,  the  apudyterium  was  a  magnificent 
room  with  columns  and  other  decorations. 

ATOGEE.  (Gr.  kw.from,  and  y*.,  the  earth.)  Ap- 
plied, in  Astronomy,  to  the  orbit  of  the  moon  and  the 
apparent  orbits  of  the  sun  or  planets,  to  denote  the  points 
of  those  orbits  most  remote  from  the  earth,  it  U  opposed 
to  perigee,  which  denotes  the  point  nearest  tho  earth. 
The  apogee  of  the  lunar  orbit  advances  eastward  among 
the  stars,  and  completes  a  revolution  in  about  nine  years. 

APOLLIN'ARIAN'S.  In  Ecclesiastical  History,  a  sect 
who  denied  the  humanity  of  Christ  as  far  as  regards  the 
soul,  believing  its  place  to  be  supplied  by  the  Logos,  or 
Word  of  God.  Apolllnaris,  their  founder,  was  a  bishop 
of  Laodicea,  tn  the  latter  part  of  the  fourth  century  :  his 
doctrine  was  condemned  by  the  council  of  Constanti- 
nople, a.  u.  381.   {See  Moshelm's  Eccl.  History,  English 

translation,  1.  423.)  .  .      .   . 

APOLLO,  or  PHG2BUS.  A  heathen  divinity,  son  of 
Jupiter  and  Latona,  In  Homeric  times  the  god  of  archery, 
prophecy,  music,  and  medicine*. 

Junitcr  eat  genltor.   P«v  me  quod  critque,  nilwpw, 
Estnue  patet.    Per  me  concordant  rarmina  nci»i« , 
I'ma  quldem  nostra,  est  nostra  I  amen  una  i 
Omar  In  vacuo  quic  eulnera  P#5J«^f"',,J 
Internum  medicina  meum  e»t, 
Dlcor.  rt  tverbanira  est  subject* 


Later  poets  represent  him  also  as  the  god  of  day  and  the 
sun.  The  statues  of  Apollo  represent  a  young  man  in  tho 
perfection  of  manly  iirength  and  beauty,  with  unshorn 
curling  hicks,  and  a  bow  or  lyre  in  his  hand.  1  he  worship 
of  this  god  was  very  general  in  Greece  and  Italy,  especially 
In  the  former,  where  be  uttered  prophetic  responses  from 
many  of  his  temples,  the  most  celebrated  of  w  hich  were 
those  of  Delos  and  Delphi,  in  Phocis :  in  the  latter  of  these 
his  most  esteemed  oracles  were  delivered.  The  mytho- 
lojrical  tales  about  Apollo  are  very  numerous.  His  birth 
took  place  in  the  island  of  Delos,  whither  his  mother  took 
refuge  from  the  persecutions  of  the  jealous  Juno  ;  and  his 
first  exploit  was  the  slaughter  of  the  dragon  Python,  for 
which,  according  to  one  tradition,  he  was  subjected  to  ser- 
vitude under  Admctus,  king  of  Pherat.  In  Thessaly.  Orhis 
numerous  amours,  that  with  the  nymph  Daphne  is  most 
noted.  She  fled  from  his  embraces,  and.  when  no  other 
means  of  escape  from  the  arms  of  her  pursuer  were  left, 
was  turned  by  her  father,  the  river-god^  Peneus,^ into  a 

blem  of  Apollo. 

APOLLO  BELVIDERE.  A  beautiful  statue  of 
Apollo,  found,  towards  the  end  of  the  fifteenth  century, 
among  the  ruins  of  the  ancient  Antium.  It  was  pur- 
chased by  Pope  Julius  II..  who  placed  it  in  the  Belvidere 
of  the  Vatican,  whence  it  takes  its  name.  It  is,  - 
H 


APOSTLE. 

the  noblest  work  of  art  The  god  is  standing,  about  seven 

feet  high,  and  almost  naked.  His  quiver  hangs  over  his 
right  shoulder  :  his  pallium  over  his  left  arm,  which  is 
extended  ;  and  in  his  hand  arc  tbc  remains  of  a  bow,  out 
of  which  he  is  supposed  to  have  just  discharged  the  arrow 
that  killed  the  serpent  Python.  The  whole  figure  has 
about  it  an  Indescribable  air  of  grace,  beauty,  and  ma- 
jesty. 

"  Or  »lcw  the  Lord  at  the  unerring  bow, 
'I  I iv  l«<xl  at  life,  and  poesy,  and  light  — 
The  van  In  human  limb*  arrays!,  and  brow 
All  radiant  front  hi*  uiumph  in  the  tight  f 
The  shaft  ha*  Just  been  shot  —  the  arrow  bright 
With  an  immortal'*  vengeance:  in  hi,  eye 
and  nostril  beautiful  disdain,  and  might. 
And  majesty,  flash  their  full  lightnings  by. 
Developing  in  that  one  glance  tho  Dritj .' '. 

This  chef-d'oeuvre  of  Greek  sculpture  has  been  supposed 
by  some,  but  on  very  slight  grounds,  to  be  alluded  to  by 
Pliny  {Hut.  Nat.  lib.  xxxvt  \  4.).  The  best  critics  arc  of 
opinion  that  the  artist  is  wholly  unknown.  This  noble 
statue  was  conveyed  to  Paris  by  Napoleon  ;  but,  on  the 
downfal  of  the  latter,  it  was  again  restored  to  the  Va- 
il 


A'POLOGUE.  ( Gr.  krix^t.)   In  Literature,  a  fable 
or  fiction,  of  which  the  object  Is  moral, 
some  definitions  of  the  Apologue,  it  is  a  fable  of  i 
Interlocutors  or  subjects  are  animals  :  but  this 
unfounded  limitation.    (See  Fablb.) 

APO'LOGY.  (Gr.kwKoyU.)  In  Literature, a  i 
or  answer  to  an  accusation.  The  two  pieces  of  Xenophon 
and  Plato,  each  commonly  termed  Apologia  Socratls, 
differ  in  character :  the  first  being  a  defence  supposed  to 
be  pronounced  by  the  philosopher  himself;  the  last,  a 
narration  of  his  last  hours  and  discourses.  Treatises  in 
defence  of  the  C  hristian  religion,  in  its  early  period,  were 
denominated  Apologies  by  their  writers ;  as  those  of 
.Tn -t in  Martyr.  Tertullian,  and  others,  both  preserved  and 
lost.  The  title  has  been  retained  by  some  writers  in 
modern  times  :  as  by  Robert  Barclay,  in  his  Apology  of 
Quakerism,  and  by  Bishop  Watson,  in  bis  Apologies  for 
the  Bible  and  for  Christianity. 

A'POPHTHEGM.  (Gr.  krfOiypa,  from 
I  speak.)  A  short  and  sententious  speech  or  say- 
ing. The  apophthegm*  of  the  ancients  are  generally  sen- 
tences expressing  some  truth  of  universal  application  in 
philosophy,  the  conduct  of  life,  &c.  *c.  Such  are  Pin- 
larch's  "  Apophthcgmata  Laconica,"  a  collection  of  the 
brief  and  pointed  sayings  for  which  the  Lacedarmonians 
were  famous. 

A'POPHYGE.  (Gr.,  signifying  flight,  or  refuge.)  In 
Architecture,  that  part  of  a  column  between  the  upper 
fillet  which  rests  on  the  base  and  the  cylindrical  part  of  the 
shall  of  a  column,  usually  moulded  Into  a  hollow  or 
cavctto,  out  or  which  the  column  seems  as  It  were  to  fly 
or  shoot  upwards. 

APOPHY  SIS.  (Gr.  «W*?u4>,  1  proceed  from.)  A 
protuberance,  process,  or  projection.  Iu  Anatomy,  re- 
stricted to  processes  of  tho  osseous  system. 

A'POPLE'XY.  (Gr.  kwXnmn,  to  strike dotcn.)  A 
sudden  suspension  or  loss  of  the  powers  of  sense  or 
motion  ;  the  heart  continues  to  act,  and  respiration  is 
continued,  though  often  with  some  difficulty. 

APOROBRAJNCHIANS.  APOROBltANCHIATA. 
(Gr.  «**#!*,  /  leant,  and£(«?yi«,  gill*.)  A  name  applied 
by  Latrclile  to  an  order  of  the  class  Arachnid*,  cnarac- 
terised  by  the  absence  of  stigmata  or  respiratory  pores 
on  the  surface  of  the  body. 

APOSE'PEDIN.  (Gr.  h**,from.  and  pro- 
duct  of  putrefaction.)  A  peculiar  crystallised  substance 
obtained  from  putrid  cheese. 

A'POSIOPE'SIS.  (Gr.  kn***sm,To  leave  of  tpeaJL- 
ins  suddenly.)  A  figure  in  Rhetoric  and  Composition,  by 
which  a  sentence  is  made  to  break  oft" abruptly  when  un- 
finished either  in  sense  or  grammatical  construction  ;  so 
that  the  part  which  was  to  follow  appears  to  be  retained 
in  the  mind  of  the  speaker  or  writer.  In  writing,  the 
Aposiopesis  Is  now  often  denoted  by  an  horisontal  line  or 
break  at  the  point  where  the  sense  Is  f 

APO'STACY.    (Gr.  kfirewu,  J  desert)' 
or  siOtincloniTi 
to  designate 

Ri  APO^TASIA'CK/E.   A  very  s 
plants  found  in  the  tropics  of 
Orchldacea?,  from  which  they  differ  in  having  a  I 
celled  ovary  and  diandrous  flowers,  the  sexes  of  whii 
partly  free.    Apostasia  is  the  principal  genus. 

APO'STILL.  In  Literature,  a  marginal  note  to  a  book. 

APO'STLE.    (Gr.  iesrrsAoc.)    A  person  sent  forth 

rn  any  business :  hence  applied,  by  way  of  eminence,  to 
twelve  elect  disciple,  of  Christ,  who  were  sent  forth 
by  him  to  convert  and  baptize  all  nations.  In  the  first 
century,  the  apostles  assumed  the  highest  office  in  th;; 
church  ;  and  the  term  apostle  during  that  period  was 
equivalent  to  bishop  in  after  times.  According  to  Theo- 
(v.  Bingham,  II.  i).  I.),  the  UUes  of  bishop  and 


ttSfb 

of  political  as  well  as 
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APOSTLES*  CREED. 

jter  were  originally  applied  promiscuously  to  the 
.  or  second,  order  in  the  church. 

A  confession  of  faith,  tup- 
to  have  been  drawn  up  hy  the  apostles 
and  deriving  tbe  title  "Creed"  from  the 
with  which  it  begin*  in  Latin  (credo,  /  beliepe). 
resjh-ct  t^>  its  antiquity,  it  maj  be  atliruied,  that 
tb«  greater  part  of  its  clauses  is  quoted  by  tbe  apostolic 
lather  Ignatius  ;  and  that  the  whole,  as  It  now  stands  in 
our  liturgy.  Is  to  be  found  in  the  works  of  St.  Ambrose, 
in  the  fourth  century. 

APOSTfTLlC  FATHERS.  The  writers  of  the 
Christian  Church,  who  lived  in  the  apostolic  age,  or 
wen*  during  any  part  of  their  lire*  contemporary  with  the 
apostles.  They  are  five:  Clement  of  Home,  Barnabas, 
Iit-rmas,  Ignatius,  and  Polycarp ;  of  whom  the  last 
suffered  martyrdom,  a.  o.  147.  Of  these  the  three  first 
are  supposed  to  be  mentioned  in  the  Kpistles  and  Acts ; 
the  fourth,  according  to  a  prevalent  tradition,  was  the 
child  whom  Christ  took  in  his  arms,  whence  he  was 
called  Theophoru*  ;  and  the  fifth,  who  suffered  at  a  very 
advanced  age,  seems  to  be  the  angel  or  bishop  of  Smyrna 
whom  St  John  addresses  in  the  Revelations. 

APO'STROPHE.  (Gr.  sWsrvftfUT,  to  turn  off.) 
Io  Rhetoric,  a  figure  of  speech  by  which  the  orator  or 
writer  suddenly  breaks  oil  from  the  previous  method  of 
his  discourse,  and  addresses  himself  in  the  second  person 
to  some  person  or  thing,  absent  or  present.  It  is  not  ne- 
cessarily an  address  to  the  absent  or  dead,  although  often 
*o  defined.  An  orator,  who  should  suddenly  direct  his 
i perch  to  one  of  the  audience,  would  be  employing  an 
apostrophe.  It  is,  like  other  figures  of  speech,  an  imi- 
tation of  one  of  the  most  natural  effects  of  strong  emotion. 
Io  oratory,  tbe  Apostrophe  of  Demosthenes  to  the  gods,  at 
the  end  of  tbe  Oratio  pro  Coromi  in  narrative  writing, 
that  of  Tacitus  to  the  shade  of  Agricola,  in  his  biography 
of  that  statesman,  may  be  cited  as  splendid  examples  in 
aarirnc  literature  of  the  use  of  this  figure. 

APOTHE'CA.  (Gr.  «<rs4n«a,  a  repository.)  In 
ancient  Architecture,  a  storehouse  for  oil,  wine,  Ac. 

APOTHECARY.    (Gr.sWs*<««.«sAoj>.)  Apotheca- 
ries were  originally  the  venders  and  prcpa-ers  of  drugs 
In  medicine.    The  Apothecaries' 


Company,  or  the  Society  of  Apothecaries  for  the  City  of 
UU,  was  incorporated  by  James  I.  in  1006.  Their 
Ust  charter  bears  date  6th  of  December,  1617.  (See 


APOTHE'CIUM.   (See  Apotheca.)   A  flat  disk,  con  - 
;  of  a  nucleus  surrounded  by  a  border,  in  which  the 

It  ts  commonly  called  a 


A'POTHECFSIS.  (Gr. 
,  to  a  divine 


:h  the  ai 
after  death:  as  the  old 


indent  king,  of  Italy, 
who  also  fiaid  divine 
•ceased,  and,  in  some 


tbe  Greeks; 
Romulus,  with  the 
s.  in  later  times,  to 
cases,  to  their  living,  enrperors. 

APOTOME.  (Gt.m«*np«.cutQff.)  In  Music,  the  re- 
suming part  of  aii  entire  tone,  after  a  major  semitone  has 
been  abstracted  from  it ;  or  it  is  the  remainder  of  a  whole 
t  <oc  when  diminished  by  a  limma,  or  smaller  semitone. 
As  the  tone  major  cannot  be  rationally  divided  into  two 
«Qoal  parts,  the  Greeks  divided  it  iuto  a  greater  and  less 
semitone  ;  the  greater  being  the apotome,  ami  the  leu*  the 
lam  ma.  The  proportion  of  the  apotomu  to  the  limma  Is 
21<7  to  3048. 

AroTostE.  In  Geometry,  a  term  employed  by  Eu- 
clid and  some  of  the  ancient  mathematicians  to  denote 
the  remainder  or  difference  between  two  lines  or  quanti- 
ties commensurable  only  In  power.  Thus,  if  from  the 
diagonal  of  a  square,  a  part  equal  to  the  side  of  the  square  is 
rut  off.  the  remainder  is  the  apotome.  and  is  represented 
numerically  by  the  expression  ^2—1.  In  the  tenth  book 
«f  bis  Elements,  Euclid  divides  apotomcs  into  six  classes. 

A'POZEM.  (Gr.  irs,  and  .i.>,  to  boii.)  An  old 
Pharmaceutical  terra  for  a  decoction. 

APPA'RENT.  A  term  used  in  Astronomy  to  denote 
things  as  they  appear  to  the  eye,  in  distinction  to  what 
they  really  are.  Thus,  the  apparent  altitude  of  a  star 
d^ootrt  the  angle  which  its  line  of  vision  makes  with  the 
horlion ;  but  the  real  altitude  is  found  by  making  a  cor- 
rwtioo  for  the  effects  of  parallax,  which  causes  the  star  to 
*ppear  a  little  higher  than  it  would  if  there  were  no  atmo- 
sphere. The  apparent  diameter  of  a  planet  is  measured 
f  .- tin.- ansrle  made  bj  two  Mraight  lines  <!rawu  from  the 
eye  to  opposite  points  of  its  disk ;  the  real  diameter  Is  a 
Mraight  line  joining  those  points  ;  while  astronomers  call 
the  angle  under  which  the  diameter  would  be  seen  from 
the  centre  of  tbe  earth,  the  true  diameter.  The  apparent 
°*  sensible  horizon  denotes  the  plane  which  is  a  tangent 
to  the  earth's  surface  at  the  place  of  the  observer  ;  the 
trae  horizon  is  a  plane  parallel  to  the  former,  and  passing 
through  the  centre  of  the  earth.  Apparent  motion  is  the 
eierttyand  direction  In  which  a  body  appears  to  move  U> 

to' 


APPORTIONMENT 

arises  from  the  rotator)  motion  of  the  earth,  which  carries 
us  along  with  it  in  an  opposite  direction.  Apparent  time 
is  the  same  as  tnie  time,  or  the  hour  indicated  by  the 
sun's  passage  over  a  meridian  ;  w  hile  mean  time  is  that 
which  would  be  indicated  by  the  sun  if  its  angular  velo- 
city in  its  orbit  were  uniform. 

APPARPTION.  In  a  general  sense,  means  the  ap- 
pearance or  semblance  of  any  thing;  but  the  word  is 
now  commonly  used  to  denote  a  spectre,  or  the  preterna- 
tural appearance  of  some  spirit.  A  belief  in  the  reality 
of  such  preternatural  appearances  has  been  entertained 
by  many  eminent  men ;  but  it  has  chiefly  prevailed  in 
times  of  ignorance  and  superstition,  and  has  cither 
wholly  disappeared,  or  had  a  comparatively  limited  influ- 
ence in  more  enlightened  times. 

APPEA'L.  In  Law,  1.  The  removal  of  a  cause  from  an 
inferior  court  to  a  superior.  2.  An  accusation  of  a  crimi- 
nal offence  by  one  subject  against  another.  The  bringing 
decisions  of  the  courts  of  Scotland  and  Ireland,  or  the 
court  of  chancery  in  England,  before  the  house  of  lords, 
is  peculiarly  termed  an  apjieal  in  the  first  sense.  Criminal 
appeals  are  now  obsolete :  those  on  charges  not  capital 
have  long  been  so.  Appeals  of  treason  ana  of  felony  sub- 
sisted for  a  much  longer  period  :  tbe  latter  had  doubtless 
their  origin  In  the  early  Jurisprudence  of  the  Oothic 
nations,  by  which  acts  of  violence  or  injury  were  redeem- 
able by  a  weregild  or  fine  to  the  party  Injured  or  his 
near  cstrelative.  They  were  put  an  end  to  by  stat.  i>9  G.  3. 
c,  46.  (See  Wager  ok  Rattle.) 

APPEA'R  ANCE.Jn  Law,  the  act  whereby  a  defendant 
in  an  action  recognises  the  process  by  which  that  action 
is  commenced  against  him :  orlgimJly  by  appearing  In 
person,  or  by  attorney,  in  court ;  uow.  by  filing  common 
or  special  bail  to  a  writ  of  capias,  by  delivering  a  memo- 
randum in  writing  to  an  officer  of  the  court,  in  answer  to 
a  w  rit  of  summons,  Ac. 
APPE'LLANT.  In  Law,  the  party  by  whom  an  appeal 
is  made  ;  as  against  an  order  of  magistrates  to  the  quarter 
sessions,  or  against  the  decision  of  a  court  or  equity  to 
the  house  of  lords.  Tbo  opposite  party  is  termed  re- 
spondent. 

APPE'NDAGK.  In  Rotany.  all  parts  which  are  regu- 
larly arranged  round  am  other  part  are  called  appendages ; 
leaves  are  appendages  of  the  axis  :  so  are  all  the  parts  of  a 
flower  theoretically  ;  the  supernumerary  sepals  in  a  straw  - 
berry are  appendages  of  the  calyx  ;  the  abortive  i ' 
that  arise  from  the  calyx  of  a  passion-flower  arc  | 
of  the  calyx  ;  and  so  on. 
APFENDMCLLATE.  Having 

applied  to  all  those 


to  the 


furnished  with  leaves  (appendages  of  the  axis) 

APPE'NDIX.  In  Literature,  a  supplement  added  at 
the  end  of  a  work,  either  to  contain  portions  of  the  sub- 
ject  which  bad  been  omitted,  or  separate  pieces  and  i 
tracts  from  other  works  bearing  on  it: 
termed  in  French  piirei  justificative*. 

APPE'NSUS.    (Lai.  appendo.  /  Aan, 
ovule  is  not  exactly  pendulous,  but  is 
placenta  by  some  point  Intermedial! 
and  the  middle. 

A'PPIAN  WAY.  The  most  celebrated  of  the  high- 
ways leading  from  andent  Rome.  It  was  constructed  by 
the  censor  Appius  Claudius,  a.  \\  c.  442 ;  and  commencing 
at  the  gate  of  Capena,  now  St.  Sebastian,  extended  to 
Capua,  the  then  limit  of  the  empire.  It  was  formed  of 
stones  squared  and  jointed,  and  was  wide  enough  for  two 
chariots  to  go  abreast.  On  each  side  was  a  ditch  for  car- 
rying off  the  water. 

A'PPLE.  (Gr.  kwui,  a  wild  pear.)  The  cultivated 
fruit  of  Pyrus  maltu.  the  crab  apple  of  our  hedges.  All 
the  numerous  varieties  that  are  now  so  common  are  said 
to  have  originated  slowly  from  Improvements  of  thU 
wild  sort.  At  what  period  its  amelioration  commenced 
is  unknown  ;  but,  as  Pliny  was  acquainted  with  several 
kinds,  it  is  reasonably  to  be  supposed  that  its  Improve- 
ment is  to  be  assigned  to  a  high  antiquity.  If  It  could  be 
true  that  pippins,  that  is,  seedling  improved  apples,  were 
Introduced  only  at  the  end  of  the  16th  century,  we  should 
have  to  give  the  southern  nations  of  Europe  the  credit 
of  having  furnished  us  with  the  stock  from  which  the 
valuable  varieties  we  now  possess  have  been  derived. 
But  there  Is  no  doubt  that  apples  of  some  kind  have  been 
known  in  England  from  long  before  the  Conquest,  and 
although  they  may  have  been  of  bad  quality,  and  fit  for 
food  only  when  roasted,  yet  they  could  hardly  have 
failed  to  produce  seedlings  of  valuable  qualities.  The 
term  apple  Is  employed  in  composition  to  designate 
any  large  fleshy  fmit,  as  love-apple,  thorn-apple,  pine- 
apple, Ac. 

APPOGIATU'RA.  (Ital.  nppogiare,  to  lean  upon.) 
In  Music,  a  small  note  preceding  a  larger  one  of  greater 
duration,  of  which  it  borrows  one  half  of  its  value:  some- 
times, however,  it  is  only  one  quarter  in  duration  of  the 
note  which  it  precedes. 

APPORTIONMENT.  In  Law.  the  dividing  of  a  rent, 
Ac.  into  parts,  according  to  the  number  and  proportion 
of  the  parties  between  whom  the  land  1.  divided. 
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APPRAISEMENT. 

APPRATSEMENT.  The  valuation  of  goods  cold 
under  distress  for  rent  <Juc,  by  sworn  Appraisers,  under 
several  statute*.    (See  Distkbs*. ) 

AFPRKHF/NSION,  SIMPLE.  In  Logic.  Is  that  act 
or  condition  of  the  mind  In  which  it  receives  a  notion  of 
any  object,  and  is  said  to  be  cither  incomplex  or  com- 
plex :  the  former  being  the  apprehension  of  one  object, 
or  of  several  without  any  relation  between  them,  a*  "  a 
man,"  "  cattle ;"  complex,  of  several,  with  such  a  relation, 
as  "  a  man  on  horseback,"  "  a  herd  of  cattle." 

APPRE'NTICE.  (Fr.  apprendre,  to  Lam.)  A  per- 
son bound  by  indenture,  for  a  certain  term,  to  perform 
services  for  a  master,  receiving,  in  return,  instruction  In 
a  trade  or  occupation ;  and,  in  most  instances,  necessary 
nd  clothing.  / 


I  guild,  and  fraternities,  in  the  middle 
aven  years  is  a  common  term  of  apprenticeship 
in  Germany,  as  well  as  in  England ;  but  other  periods,  as 
three  and  eight,  have  been  customary  in  different  trades, 
places,  and  time*.  The  former  period  was  fixed  In  England 
by  the  statute  5  ElU.  c.  4.,  which  regulated  apprenticeship 
throughout  the  realm  In  general.    By  54  G.  3.  c.  96., 


es  consist  or  covering  masses  only,  formed  of 
bags,  fascines,  stuffed  gabion*,  woolpacks,  bales 
i,  or  other  materials  within  reach. 


the  legal  force  of  apprenticeship  was  dually  destroyed; 
that  Is,  persons  were  allowed  to  exercise  their  respective 
trades  without  having  served  ;  London,  and  a  few  other 
corporate  towns,  being  excepted.  Apprenticeship  is, 
therefore,  now  ouly  recognised  by  the  lav.  as  the  mode  of 
learning  a  trade. 

APPROA'CH.  In  Fortification,  a  term  given  to  tne 
trench  or  covered  way  by  which  if  besieging  army  may 
advance  from  its  camp  to  the  wall  of  a  fortress  without 
being  exposed  to  the  fire  of  the  defenders.  Approaches 
sometimes  consist  of  covering  masses  only,  formed  of 
earth  In 
oi  cotton  i 

AriRosrii,  Curvk  or.  In  Geometry,  the 
given  to  a  curve  which  possesses  this  property,  —  that  a 
heavy  body  descending  along  it  by  the  force  of  gravity, 
makes  equal  approaches  to  the  horizon  in  equal  portions 
of  time.  It  was  proposed  by  Leibnitz,  and  its  properties 
investigated  by  Bernoulli  and  others. 

Apf roach  Road.  In  Landscape  Gardening,  is  the 
road  which  leads  from  the  public  or  main  road,  through 
a  park  or  pleasure  ground,  to  the  mansion  of  a  country 
residence.  In  the  ancient  or  geometric  style  of  gardening, 
this  road  was  bounded  by  lines  either  straight  or  regularly 
curved,  and  was  generally  accompanied  by  one  or  more 
rows  of  trees  on  each  side,  at  regular  distances :  but  in  the 
modern  style,  the  approach  road  is  led  in  graceful  sweeps, 
which  are  made  to  appear  as  if  they  were  determined  by 
existing  circumstances,  either  in  the  surface  of  the  ground", 
or  in  tne  trees  or  other  objects  which  are  placed  on  it. 
There  ought  to  be  no  bend  in  an  approach  road  for 
which  there  is  not  an  obvious  and  sufficient  reason,  cither 
naturally  existing,  or  created  by  art. 

APPROPRIATION.  In  Landscape  Gardening,  is 
the  art  of  so  blending  the  scenery  of  nm  estate  with 
that  of  the  others  that  adjoin  it,  as  to  make  the  one  sub- 
servient to  the  other,  In  a  scenic  point  of  view.  This  is 
effected  by  forming  appropriate  fore-grounds,  in  the 
estate  at  command,  to  tne  distant  views,  in  the  Estates 
not  at  command  ;  or  In  fields  immediately  adjoining,  by 
Imitating  jn  our  own  field  a  part  of  what  is  contained  in 
the  field  of  our  neighbour:  thus,  if  the  park  of  A.  should 
be  chiefly  planted  with  pines  and  firs,  and  that  of  B. 
chiefly  with  oaks ;  A.,  in  order  to  appropriate  the  scenery 
of  B.,  must  substitute  oaks  for  a  part  of  his  pines  and 
firs ;  more  especially  in  the  immediate  vicinity  of  the 
grounds  of  B. 

APPRO' VER.  In  Law,  a  person  who  being  Indicted 
of  treason  or  felony,  and  not  disabled  from  giving  legal 
evidence,  upon  his  arraignment,  before  any  plea  pleaded, 
confesses  the  indictment,  and  takes  an  oath  to  reveal  all 
treasons  and  felonies  that  he  knows  of.  and  therefore 
prays  a  coroner  to  enter  his  appeal  or  accusation  against 
those  that  are  his  partners  In  the  crime  contained  in  the 
indictment. 

APPROXIMATE.  In  Zoology,  when  the  teeth  are  so 
arranged  In  the  jaws,  that  one  |»asies  on  the  side  or  the 
next,  and  there  Is  no  intervening  vacancy. 

APPROXIMATION.  (Lat.  proxlmu*.  nearett.  nrrt 
to.)  A  drawing  near  to.  In  Mathematics,  quantities  are 
said  to  be  approximate  which  arc  nearly  but  not  abso- 
lutely equal. 

In  a  general  sense,  the  term  approximate  may  be 
applied  to  every  result  of  natural  philosophy  or  experi- 
mental science.  For  example,  the  magnitude  or  the 
earth,  the  distance  of  the  sun.  the  masses  of  the  planets, 
in  fact,  all  the  elements  or  astronomy,  are  only  known 
nearly,  or  by  approximation.  In  these  cases,  however, 
the  want  or  absolute  knowledge  arises  from  the  imper- 
fections or  our  senses,  or  the  errors  of  our  Instruments. 
In  the  laiiKuage  of  Analysis,  approximation  is  used  to 
denote  those  methods  of  calculation  by  which  we  <  " 
near  values  of  quantities  which  cannot  be  found 
rately.  either  on  account  of  the  nature  of 
Hon,  or  the  Imperfections  of  our  methods  of 


APPROXIMATION. 

The  problem  of  finding  the  length  of  the  circum- 
ference of  a  circle,  by  means  of  Inscribed  polygons, 
affords  an  Instance  of  approximation  to  the  values  of 
geometrical  quantities.  It  is  a  principle  in  Geometry, 
that  any  arc  of  a  circle,  however  small,  is  greater  than  its 
chord.  Now,  suppose  a  regular  polygon  of  100  sides  to 
be  inscribed  in  a  circle,  and  that  we  know  the  exact 
length  of  one  of  the  sides ;  it  Is  evident  that  the  sum  of 
all  these  lengths  will  give  an  approximation  to  the  length 
of  the  circumrerence,  though  it  would  fall  short  of  it  by  a 
very  sensible  quantity.  But  suppose  that,  instead  of  a 
polygon  of  100  sides,  one  of  1000  sides  were  inscribed  in 
the  circle,  the  aggregate  lengths  of  the  sides  would  now 
approach  much  more  nearly  to  the  length  of  the  circum- 
ference. By  continuing  to  multiply  the  number  of  sides, 
we  may  obtain  an  approximation  to  any  degree  pf  near- 
ness we  please ;  but  whatever  the  number  or  the  fides  of 
the  polygon  may  be,  their  sum  will  never  be  exactly 
equal  to  the  circumference,  for  they  are  only  the  chords 
of  small  arcs,  which  of  necessity  are  smaller  than  the  i 
to  which  they  belong. 

Numbers  are  formed  by  successive 
which  is  necessarily  a  finite  quantity.  In 
this  tinitude,  it  may  be  affirmed  that  no 
which  flow,  or  increase,  by  Insensible 
expressed  generally  by  n  urn  tiers.  For 
straight  line  be  taken  at 
wish  to  determine  its 


being  one  foot.  On  applying  successively  a  scale  divided 
into  feet  to  the  different  parts  of  the  given  line,  the 
chances  are  infinity  to  one  that  the  last  division  does  not 


of  the  line.  We 
to  ah  inch,  or  to  the 
part  of  an  inch ;  the  chance* 
will  not  thereby  be  increased, 
between  the  last  division  of  the 
scale  and  the  extremity  of  the  line  may  he  diminished  till 
it  becomes  smaller  than  any  quantity  we  may  be  ple.mcd 
to  assign.  Precisely  similar  to  this  is  what  takes  place 
w  hen  we  attempt  to  express  by  decimals  a  vulgar  fraction 
whose  denominator  Is  not  a  measure  of  any  power 
of  ten.  Thus,  the  fraction  |,  expressed  decimally,  Is 
-3333.1,  &c.  The  first  figure  of  the  aeries  gives  the 
approximate  value  3- tenth-;  the  first  two  figures  give 
83-hundrcdths ;  the  first  three,  .^-thousandths,  and  so 
on ;  the  addition  of  every  figure  to  the  series  making  the 
difference  or  its  value  from  I -third  ten  times  smaller. 
The  difference  may,  therefore,  be  diminished  till  it 
becomes  smaller  than  any  assignable  quantity,  but  it  can 
never  entirely  disappear. 

Another  instance  of  the  necessity  of  having  recourse  to 
approximation,  is  presented  in  seeking  to  Hod  the  roots 
of  numbers.  If  a  number  is  not  an  exact  square,  its  square 
root  cannot  be  expounded  by  rational  numbers,  whether 
integers  or  fractions.  The  same  thing  occurs  with  re- 
spect to  numbers  which  are  not  cubes,  and  so  on.  In  these 
ca-cv  exact  numerii  d  values  ol  the  roots  cannot  ho  i  >und 
In  other  cases  exact  values  may  exist,  though  our  methods 
of  analysis  are  not  sufficiently  perfect  to  enable  us  to 
discover  them.  Notwithstanding  the  successive  efforts 
of  the  greatest  algebraists  since  the  days  of  Lucas  de 
Borgo,  no  general  method  has  yet  been  discovered  of 
solving  equations  of  a  higher  degree  than  the  fourth ; 
consequently,  the  values  of  quantities  Involved  in  such 
equations  can  only  be  obtained  approximately.  It  is  to 
this  subject  that  the  attention  of  our  best  writers  on 
analysis  has  chiefly  been  directed ;  in  fact,  the  discussion 
of  the  different  methods  oT  approximating  to  the  roots  of 
equations  of  the  higher  degrees,  forms  one  of  the  prin- 
cipal subjects  of  purs?  Algebra. 

The  method  of  exhaustion,  by  which  the  ancient 
mathematicians  attempted  to  find  the  rectification  and 
quadrature  of  the  circle,  was  the  first  Instance  of  a  sys- 
tematic method  of  approximation.    The  Indivisibles  of 
Cavalleri  effected  the  same  object  in  a  more  rapid  and 
general  manner,  and  prepared  the  way  for  the  differen- 
tial calculus.    The  invention  of  the  method  or  infinite 
series  led  immediately  to  general  methods  of  approxi- 
mating to  the  values  of  all  radical  qt 
quently  to  the  roots  of  all  kinds  of  < 
whatever.    Viet*  was  the  first  who  showed  how  to 
successive  values  of  the  rooUof  equations,  each  approach- 
ing more  nearly  to  the  true  value  than  the  preceding ;  but 
his  method  was  tedious  and  imperfect.    Other  methods, 
more  easy  and  general,  have  been  given  by 
thematiclans  ;  among  which,  the  best  know 
or  Newton,  Halley.  and  Raphson.  and  those  which 
been  proposed  at  a  later  period  by  Lagrange.  I^ege 
Budan,  and  others.    These  methods  aTe  in  generaTdrawri 
from  the  most  abstruse  parts  of  the  theory  of  equations 
and  could  not  be  explained  in  this  place  with  the  detail* 
necessary  to  render  them  of  any  use.    For  the  best  in- 
formation on  the  suhject,  we  may  refer  the  reader  to  the 
excellent  work  of  Lagrange."  Trait c  dela  Resolution  des 
liquations  Nurocriqucs  ;  "  the  "  Nouvelle  Methode  pour 
iudre  les  Equations  Numeriques"  of  M.  Budan  ;  the 
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APRICOT. 

Wrodrr ;  and  the  article  Equation*,  In  the  Encyclo 
frf*  Britannica,  by  Mr.  Ivory.    (See  EqiAnoNS.) 

A  PRICOT.  ( Lat.  prarcox,  early,  or  Arab,  berkhach, 
hotter  fruit.)  The  fruit  of  Armeniaca  vulgar!*,  a  native 
of  tachmere,  and  probably  of  the  mountain*  of  Cnubul, 
jikI  cultivated  from  Persia  and  the  Gate*  or  Kgypt 
throughout  the  temperate  parts  of  the  world.  In  its 
wild  state  the  apricot  is  a  small  round  pale  waxy  yellow 
fruit,  rosy  on  one  side,  and  agreeably  subacid  ;  in  that 
iUte  it  is  dried  in  large  quantities  under  the  name  of  mish- 
muh;  in  its  most  improved  state  it  becomes  three  times 
a*  b/jte  and  sweeter :  but  it  is  then  ajit  to  become  Insipid. 
Fur  the  confectioner's  purpose,  the  Brussels  and  Breda 
apricots,  which  are  near  approaches  to  the  wild  fruit,  are 
bettor  adapted  than  the  larger  and  sweeter  kinds. 

A'PKIL-  The  fourth  month  of  the  year.  The  name 
ii  probably  derived  from  Lat.  apetire,  to  open,  either 
from  the  opening  of  the  buds,  or  of  the  bosom  of  the 
faith,  in  producing  vegetation. 

A  PRIO'RI.  (The  argument  <i  priori.)  In  Philosophy 
and  Rhetoric,  is  a  phrase  somewhat  loosely  applied  to  de- 
tonate a  class  of  reasonings.  It  is  generally  understood 
to  apply  to  any  argument  in  which  a  consequent  conclu- 
iion  is  drawn  from  an  antecedent  fact,  whether  the  con- 
k-quence  be  in  the  order  of  time,  or  in  the  necessary 
relation  of  cause  and  effort ;  —  e.g.,  "  The  mercury  sinks, 
therefore  it  will  rain."  This  is  an  argument  drawn  from 
an  antecedent  in  time,  not  from  a  cause  to  an  effect.  A 
murder  has  been  committed ;  a  party  falls  under  sus- 
picion, as  having  had  an  Interest  in  the  death  of  the  de- 
r piied,  or  a  quarrel  with  him :  this  suspicion  Is  founded 
oo  t'ie  argument  a  priori,  from  cause  to  effect ;  because 
the  (act  of  his  enmity  or  interest  would  afford  a  cause  for 
bis  committing  the  murder.  On  the  other  hand,  another 
party  fells  under  suspicion,  as  having  been  seen  to  quit 
the  house  at  a  particular  time,  having  marks  of  blood  on 
•;.«  cl'Hhe,  :  these  .ire  argument,  it  WtHtHH%  in  wht.h 
•«  reason  either  from  consequent  in  the  order  of  time  to 
antecedent,  or  from  effect  to  antecedent  cause.  The 
fimout  a  priori  argument  of  Clarke  and  others  in  favour 
of  the  existence  of  a  God,  was  an  argument  drawn  from 
certain  primary  axioms  in  metaphysics  ;  while  the  com- 
MD  cnorse  of  reasoning  to  prove  the  same  truth  from  the 
mible  proofs  of  design  in  the  works  of  nature,  is  an  iu- 
nutte  of  the  latter  or  a  posteriori  form. 

A'PSIfiES,  or  APSES.  (Or.  km;,  circle,  or  cvrra- 
ture.)  The  two  points  of  the  orbit  of  a  planet  or  satel- 
lite, at  which  it  is  moving  at  right  angles  to  the  straight 
line  joining  it  with  the  primary.  These  two  points  of  the 
orbit  arc  the  two  extremities  of  the  major  axis,  or  the 
p>!nti  at  which  a  planet  is  at  its  greatest  and  least  dis- 
tance from  the  sun.  The  point  at  the  greatest  distance 
u  called  the  higher  apsis  ;  that  at  the  least  is  called  the 
lower  apsis  ;  consequently,  the  higher  apsis  corresponds 
with  the  aphelion,  and  the  lower  apsis  with  the  peri- 
helion. The  line  joining  these  two  points,  which  is  the 
transverse  axis  of  the  orbit,  Is  called  the  line  of  the 
tptide*.  It  baa  a  slow  angular  motion  in  the  plane 
of  the  planet's  orbit ;  and  the  time  which  the  planet 
employs  in  completing  a  revolution  with  regard  to  its 
irnkie,  u  called  the  anomalistic  period.  (See  Aphelion. 
Axon  at  y.1 

APTENODY'TES.  (Gr.s*,priv.,*rr»i»sf./Afl/  can  fly.) 
A  (from  of  diving  web-footed  birds,  peculiar  to  the  an- 
tarctic shores,  having  wings  too  short  for  flight,  covered 
•  ::.  sr,.,rt  stiff  leather*,  resembling  seal  —  ,  and  used  a>  tins 
'•TpMldJei  for  swimming  underwater.  The  legs  are  short, 
thick,  set  tar  back,  with  four  toes,  all  turned  forwards, 
three  of  them  long  and  webbed,  the  fourth  very  short. 
Hit  bill  is  longer  than  the  head,  straight,  and  slightly 
njrred  at  the  tip :  nostrils  In  the  upper  part  of  the  bill, 
■incealed  |n  front  by  feathers.  The  Patagonian  penguin 
u  the  representative  of  th«-  genus. 

A'PTRRANS.  APTERA.  (Gr.  k,  priv..  Tri?*»,  a 
nv,-  viugteu.)  A  term  including  a  [proportion  of  the 
cUm  of  insects,  the  value  of  which  varies  in  different 
V«tenjs  of  Entomology-.  In  the  Linntran  system  it  is  the 
►e»entb  order  of  insects,  distinguished  by  their  having  no 
•lags-  Kirby  makes  hi*  Aptora  the  twelfth  order  of  the 
but  acknowledges  that  it  is  not  a  natural 
the  definition  of  it  to  thus.-  in-.-.  ts  which 
or  never  acquire  organs  of  (light.  In  La- 
i's but  system,  aptera  is  no  longer  applied  to  desig- 
nee an  order  of  insect*. 

V'PTEROUS.  In  Botany,  denotes  any  part  of  a  plant 
«hich  is  destitute  of  membranous  expansions.  The  term 
it  usually  employed  In  distinction  to  alate,  or  winged. 

VPTERYX.  (Gr.  k.  priv  ,  tti'ji^.  a  wing.  >  A  genus 
t'f  birds  represented  by  an  extremely  rare  species,  a 
ratiseof  New  Zealand,  in  which  the  wings  are  reduced 
h  *  tingle  defensive  spur. 

APTHOUS.    (Gr.  km.*,  to  inflame.)  Resembling 
Aphtha  or  Aptha,  the  dUease  railed  the  thrush. 
A'PUS.  A  name  applied  by  Sconolo  to  a  curious  genus 
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AQUEDUCT. 

bearing  in  front  two  large  eyes,  placed  close  * 
with  a  third  smaller  one  behind.  The  first  pair  of  legs 
are  long,  filamentary,  and  branched,  representing  an- 
tenna? ;  the  remaining  sixty  pairs  are  short,  compressed, 
and  modified  so  as  to  form  a  respiratory  organ  ;  accord- 
ing to  the  structure  which  characterises  the  Branchlopo- 
dous,  or  gill-footed  order,  to  which  the  Apus  belongs. 
The  species  of  Apus  appear  in  Immense  numbers  in  our 
freshwater  pools  ;  they  prey  chiefly  on  tadpoles  ;  and 
tome  attain  the  length  of  an  inch  and  a  half. 

APYRE'XIA.     (Gr.  a.  priv.,  and  r^irif.  fever.) 
The  intermission  of  feverish  disorders. 

A'PYROUS.  (Gr.  at.  priv.,  and  wve ,  fire.)  A  term 
formerly  applied  to  substances  which  resisted  a  strong 
beat  without  change. 

A'Ql'A.  (A  Latin  word  of  uncertain  derivation,  but 
probably  from  svqua,  •moo/A,  or  terel.)  Water.  It  it 
often  almost  Anglicised,  as  in  the  words  aquavits,  aqua- 
fortis, aquamarine. 

AQUA  FORTIS.   Nitric  acid. 

A'C/UAMARI'NE.  See  BtKVL. 

AQUA  REGIA.  A  mixture  of  nitric  and  muriatic 
acids,  to  called  from  Its  power  of  dissolving  gold,  the 
king  of  the  metals. 

AQUA  TOFFANA.    See  Aqitbtta. 

AQUA'RIUM.  (Lat.  aqua,  vat,;:)  In  Horticulture. 
A  place  in  gardens,  in  which  only  aquatic  plants  are  grown. 
It  is  generally  a  small  pond  or  cistern,  containing  shelves 
or  benches  at  different  depths  from  the  surface,  in  which 
pots  are  placed  containing  the  plants. 

AQUA'IirUS.  The  Waterbearer.  The  eleventh  tign  of 
the  zodiac,  through  which  the  sun  moves  in  part  ol  the 
months  of  January  and  February.  Also,  one  of  the  twelve 
todiacal  constellations. 

AQUA'TICS.  AQUATILIA.  (Lat.  aquatlcut.)  A 
name  applied  by  Nltzch  to  an  order  of  birds  ;  by  Cuvier,  to 
a  family  of  Mollu.sk* ;  by  LatreiUe,  to  a  division  of  Crus- 
tacea: by  Lamarck  to  a  family  of  bugs  ( Cimieidar) ;  each 
of  which  groups  includes  animals  which  live  in,  swim  on, 
or  f rcsiuent  the  margins  of  waters. 

AQUA'TIC  PLANTS.  Plants  which  grow  in  water, 
which  may  be  either  running  or  stagnate.  In  the  former 
case  they  are  called  river  plants ;  in  the  latter,  pond 
plants.  Such  as  grow  in  the  sea  arc  called  marine 
plants. 

A'QUATINT.(Lat.aqua.u»o*fT.tlnta,  dyed.)  In  En- 
graving, a  species  of  execution  resembling  an  Indian  ink 
draw  ing  in  e  ffect.   ( See  Eho* aving.) 

A'QUEDUCT.  (Lat.  aqua,  trater.  and  ductus,  a  con- 
duit.) A  conduit  or  channel  for  conveying  water  from 
one  place  to  another ;  more  particularly  applied  to  struc- 
tures erected  for  the  purpose  of  conveying  the  water  of 
distant  springs  acrott  valleys,  for  the  tupply  of  large 
cities. 

The  largest  and  most  magnificent  aqueducts,  with  the 
existence  of  which  we  are  acquainted,  were  the  work  of 
the  Romans ;  and  the  ruins  of  several  of  them,  both  in 
Italy  and  other  countries  of  Europe,  remain  to  the  present 
time  monuments  of  the  power  and  industry  of  that  enter- 
prising people.    The  aqueduct  of  Anplus  Claudius  was 
the  most  ancient,  and  constructed  in  the  443d  year  of 
Rome.   It  conveyed  the  Aqua  Appia  to  the  city,  from  a 
distance  of  between  7  and  8  miles,  by  a  deep  subterranean 
channel  of  more  than  11  miles  in  length.   The  aqueduct 
of  Quintus  Martlus  was  a  more  extraordinary  structure.  It 
commenced  at  a  spring  38  miles  distant  from  Rome,  made 
■  circuit  of  three  miles,  and  afterwards,  forming  a  vault  of 
16  feet  diameter.  It  ran  3H  miles,  along  a  series  of  arcades 
at  an  elevation  of  70  English  feet.   It  was  formed  of  three 
distinct  channels,  placed  one  above  the  other,  conveying 
water  from  three  different  sources.    In  the  uppermost 
flowed  the  Aqua  Julia ;  in  the  second,  the  Aqua  Tepula  ; 
and  in  the  undermost,  the  Aqua  Martia.    The  Aqua  Vir- 
ginia, constructed  by  Agrippa,  passed  through  a  tunnel  of 
mo  paces  in  length.    The  Aqua  Claudia,  begun  by  Nero 
and  finished  by  Claudius,  conveyed  the  water  from  a  dis- 
tance of  3W  miles.  This  aqueduct  formed  a  subterraneous 
stream  of  30  milet  in  length,  and  was  supported  on  arcades 
through  the  extent  of  7  miles  ;  and  such  was  the  solidity 
of  Its  construction  that  It  continues  to  supply  the  modern 
city  with  water  to  the  present  day.    The  waters  of  the 
river  Anio  were  also  conducted  to  Rome  by  two  different 
channels ;  the  first  was  carried  through  an  extent  of  43 
miles,  and  the  latter  through  upwards  of  63  miles,  of 
which  6|  miles  formed  one  continued  series  of  arches, 
many  of  them  upwards  of  100  feet  in  height.    Nine  great 
aqueducts  existed  at  Rome  at  the  commencement  of  the 
reign  of  Ncrva.  Five  others  were  constructed  by  that  em- 
peror, under  the  superintendence  of  Julius  rrontinus; 
and  It  appears  that  at  a  later  period  the  number  amounted 
to  twenty.   The  supply  of  water  furnished  by  these  dif- 
ferent works  was  enormous.   "  According  to  the  enume- 
ration of  Frontlnus,  the  nine  earlier  aqueducts  delivered 
cverv  day  14.0IH  qtiinaria.   This  corresponds  to  87,743.100 
cubic  feet.   We  may  therefore  extend  the  tupply,  when 
all  the  aqueduct*  were  in  action,  to  the 
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pulatlon  of  ancient  Rome  at  a  million,  which  It  probably 
never  exceeded,  this  would  fiinibh  no  lets  than  50  cubic 
loot  for  the  daily  consumption  of  each  inhabitant."  — 
(Leslie's  Element*  oj  Satural  Phil.sophy.) 

The  remains  of  same  Roman  aqueducts  in  other  parts 
of  Europe  give  evidence  of  the  existence  of  works  on  a 
•till  more  magnificent  scale  than  those  of  Rome.  Of  these 
the  aqueduct  of  Metx  wai  one  of  the  most  remarkable. 
A  numl>er  of  its  arcades  still  remain,  it  extended  across 
the  Moselle,  a  river  of  very  considerable  breadth  at  this 
place,  and  conveyed  the  water  of  the  Gorsc  to  the  city  of 
Metx.  The  water  was  received  In  a  reservoir,  whence 
it  was  conducted  by  subterraneous  canals,  formed  of  hewn 
•tone,  and  so  spacious  that  a  man  might  walk  in  them 
upright.  The  arches  appear  to  have  been  SO  in  number, 
and  50  feet  high  at  the  deepest  part.  Some  of  the  middle 
ones  have  been  swept  away  by  the  descent  of  ice  down  the 
river ;  those  at  the  extremities  still  remain  entire. 

The  aqueduct  of  Segovia,  in  Spain,  is  in  a  still  more 
perfect  state  than  that  of  Metx.  About  150  of  its  ar- 
cade* remain,  all  formed  of  large  stones  without  cement. 
There  are  two  rows  of  arcades,  the  one  above  the  other, 
and  the  height  of  the  edifice  is  about  100  feet,  passing 
over  the  greater  part  of  the  houses  of  the  city. 

Aqueducts  have  been  constructed  in  modern  times, 
particularly  in  France,  which  rival  those  of  the  ancient 
Romans.  One  of  the  most  remarkable  was  constructed 
by  Louis  XIV..  for  conveying  the  waters  of  the  river 
Eura  to  Versailles.  It  extend*  about  4400  feet  in  length, 
or  nearly  seven  eighths  of  a  mile,  and  is  upwards  of  200 
feet  in  height.  It  contains  242  arcades,  each  divided  into 
three  rows,  forming  in  all  72G  arches  of  50  feet  span.  The 
introduction  of  cast-iron  pipes,  which  lias  only  taken 
place  within  the  last  century,  has  superseded  the  use  of 
such  expensive  structures. 

A1JUEOU8  SOIL.  Agr.  and  Hort.  Soil  naturally 
abounding  in  water,  the  fluid  being  supplied  by  springs  in 
the  subsoil. 

AQUE'TTA.  (IUI.  little  water.)  A  celebrated  poison 
used  by  the  Romans  under  the  pontificate  of  Alexander 
VII.  It  was  prolably  a  preparation  of  arsenic,  and  was 
also  known  under  the  name  of  a  qua  Tqffhna,  from  a 
woman  of  the  name  of  Toffana,  who  prepared  it  at  Naples. 

AQUIFOLF  ACE.K.  (Lat.  Aquffolium,  the  hotly.)  A 
natural  order  of  Exogens,  connecting  the  monopetalous 
with  the  polypetalous  subclasses.  The  whole  of  the  species 
are  either  shrubs  or  trees,  and  scattered  over  most  parts  of 
the  world.  Ilex,  Prinos,  and  Cassia  are  the  commonest 
genera. 

A'QUILA.  (Lat.  aquila,  an  eagle.)  The  genus  of 
Accipltrine  or  Raptorial  birds,  including  the  cables  pro- 
per, or  those  species  of  the  Liutuean  Falco,  which  have 
no  trenchant  tooth  and  corresponding  notch  in  the  beak. 

A'QUILA  ALKA.  (Lat.  the  white  eagle.)  An  al- 
chemical name  of  calomel.  The  old  chemists  designated 
sal  ammoniac  and  other  sublimates  by  the  term  aquila. 

AQCILARIA'CE^.  (Aquilaria,  eagle  wood,  one  «/ 
the  genera.)  A  very*  small  order  of  Indian  plants,  secreting 
a  fragrant  resin,  and  nearly  allied  to  Thymelaceae.  The 
species  are  but  little  known.  The  Aquillaria  agallochum 
Is  the  tree  that  produces  the  eagle  or  aggul  wood,  and 
which,  in  all  probability,  was  the  al<»cs  wood  of  Scripture. 

AHABE'SQL'K  (French.)  Tainting  and  Sculp- 
ture, after  the  Arabian  taste.  This  is  a  term  applied  to 
a  species  of  ornament,  capricious,  fantastic,  and  imagin- 
ary, consisting  of  fruits,  flowers,  and  other  objects,  to  the 
exclusion,  in  pure  Arabesques,  of  the  figures  of  animals, 
which  religion  forbade.  That  the  Arabians  originated 
this  sort  of  ornament  U  not  the  fact ;  it  was  known  to 
and  practised  bv  the  ancients  at  a  very  early  period. 
Foliage  and  griffons,  with  ornaments  not  very  dissimilar 
to  those  of  the  Arabians,  were  by  no  means  mi  frequent 
in  the  friexes  of  temples  ;  and  on  many  of  the  ancient 
Greek  vases  at  Herculaneum.  on  the  walls  at  the  baths 
of  Titus,  at  Pompeii,  and  many  other  places,  elegant  ex- 
amples of  this  species  of  decoration  are  to  be  found.  It 
is,  however,  to  Raphael  that  we  owe  the  most  splendid 
specimens  of  the  style,  which  he  dignified,  and  left  in  it 
nothing  to  be  desired.  Since  his  time  it  has  been  prac- 
tised with  varying  and  Inferior  degrees  of  merit,  espe- 
cially by  the  French  in  the  time  of  Louis  XIV.  Ara- 


to  large  ol 


style  is 
required. 

A 'R  ABLE.  (LM.  nnre,  to  plough.)  Land  fit  to  be 
brought  into  a  state  of  tillage,  or  of  aration. 

A'kABO-TEOK'SCO.  (Ital.  arabo.  and  tedescho. 
German.)  In  Painting  and  Sculpture,  a  style  of  art  com- 
posed of  Moorish,  Roman,  and  German-Gothic. 

ARA'CE.E,  or  AROIDE.E.  (Arum,  one  of  the  ge- 
nera. )  Acrid  Endogens,  with  the  flowers  arranged  upon 
•  spadix.  inclosed  within  a  spathe.  In  hot  countries 
they  sometimes  become  arborescent;  in  many  cold  coun- 
tries they  are  unknown.  Most  commonly  they  arise 
from  a  fleshy  underground  tuber,  from  winch  an  eatable 
is  procured  by  washins:  away  the  acrid  matter. 

of  floral  envelopes; 


quently,  consisting  of 
smooth  eyes,  and  the 


ARBITRATION. 

the  sexes  are  mostly  placed  In  different  flower*,  and  their 
embryo  hat  a  slit  on  one  side.  Catadium  seguinum, 
the  dumb  cane  &f  the  West  Indies,  derives  its  name  from 
its  juice  paralysing  the  muscles  of  the  mouth,  if  < 
nevertheless,  "the  leaves  of  certain 
by  the  negroes  like  spinach,  but  they  are  too  acrid  for  an 
European  palate. 

AHA'CHNOID.  (Gr.  kfmrn,  a  spider,  and  tllsc, 
form.)  Cobweb-like.  It  is  an  Anatomical  term,  applied 
to  the  tunic  of  the  vitreous  humour  of  the  eye,  and  to 
the  thin  membrane  placed  between  the  dura  and  pia 
mater  of  the  brain. 

ARACHNI'DANS.  ARACHNIDA.  (Gr.Af«X"i.  « 
tpider. )  A  class  of  A  ptcrous.spldcr-likcCondylopes, having 
the  head  confluent  with  the  chest,  and,  the  body,  conse- 

lents,  with  eight  legs, 
situated  on  the  tho- 
rax, or  anterior  part  of  the  abdomen. 

AR.EO'STYLOS.  (Gr.  ±;«uk. 
column.)  In  Architecture,  that  style  of 
the  distance  betwecu  the  columns  used  is  four  and  some, 
times  five  diameters ;  the  former,  however,  is  the  distance 
to  which  the  term  is  strictly  applied.  It  is  only  suited  to 
the  Tuscan  order. 

AR'.EOSY'STYLOS.  (Gr.  .-  wide,  sv».  with, 
and  rtvkH,  a  column.)  In  Architecture,  that  style  of  build- 
ing in  which  four  columns  arc  placed  in  a  (pace  equal  to 
eight  diameters  and  a  half.  In  this  arrangement  the 
central  tntercolumniation  is  equal  to  three  diameters  and 
a  half,  and  the  others  on  each  side  only  half  a  diameter, 
by  which  couoled  columns  are  introduced. 

ARALIA'CEJE.  (Aralia,  one  of  the  genera.)  An 
order  of  Exogens,  differing  in  little  from  the  Apiaccoua 
or  umbelliferous  plants,  except  in  having  more  than  two 
parts  in  their  fruit.  They  are  commoner  in  hot  than  in 
cold  latitudes,  and  form  an  unexpected  transition  from 
Aplacexe  to  Vltacea?.  The  only  state  of  them  in 
Europe  is  the  diminutive  Adoxa  moschatelllna. 

ARANEI'DANS.  AH ANE'ID-E.  (Lat.  aranea,  a 
spider.)  A  tribe  of  the  Pulmonary  order  of  Arachnidans. 
with  a  coriaceous  integument ;  modified  antenna?,  or 
chelicers,  consisting  of  a  single  joint  armed  with  a  claw, 
perforated  near  the  apex  for  the  transmission  of  venotn  ; 
breathing  by  pulmonary  ones,  which  aro  either  two  or 
four  in  number,  uith  the  abdomen  pedicellate,  and  the 
arms  provide*!  with  four  or  six  spinnarets. 

ARANEO'Sl'S.  (Lat.  aranea,  a  spider.)  Covered 
with  hairs  crossing  each  other  like  the  rays  In  a  spider'* 
web. 

A'RAR.  The  Rarbary  name  of  Thuja  articulata,  the 
tree  whose  wood  is  chiefly  u«ed  by  the  Mahometans  of 
Africa  for  the  construction  of  their  mosques,  and  whose 
resin  is  the  sandarach  of  commerce. 

ARA'TION.  Agr.  Land*  are  said  to  be  in  a  state  of 
aration,  when  they  are  under  tillage. 

ARA'TOR.  Agr.  Literally  a  ploughman,  but  com- 
mon ly  applied  to  an  arable  farmer. 

ARACCA'RI A.  (Araucanos,  a  tribe  qf  Indians  in 
the  southern  parts  of  Chili.)  Fir  trees  with  very  rigid 
branches,  having  leaves  like  scales,  either  small  and 
sharp  pointed,  or  stiff,  spreading,  and  lanceolate.  The 
cones  consist  of  leaves  something  like  those  of  the  stem, 
only  longer,  and  containing  large  seeds.  Two  specie* 
occur  in  South  America,  and  two  in  New  Holland. 

A'RBALEST.  (Lat.  arcubalista,  a  cross-bmr.)  This 
weapon  is  supposed  to  have  been  introduced  into  Eu- 
ropean armies  by  the  crusaders,  although  used  long  before 
in  the  chase  (in  England  as  early  as  the  reign  of  William 
the  Conqueror).  The  arrows  used  with  the  cross-bow 
were  short  and  thick  (quarrels,  bolts).  The  weapon  was 
used  in  the  English  armies  after  the  reign  of  Richard  1.  ; 
but  the  Italians,  and  especially  the  Genoese,  were  most 
expert  in  the  use  of  it  at  one  time.  A  large  force  of 
Genoese  cross-bow  men  served  in  the  French  army  at 
Cressy,  where  their  weapon  was  found  very  inadequate  to 
match  the  English  long-bow.  Yet  so  deadly  a  weapon  was 
it  at  one  time  considered,  that  papal  bulls  were  Issued  in 
the  twelfth  century,  condemning  and  forbidding  its  use  in 
combats  between  Christians.  It  was  disused  in  England 
as  a  weapon  of  war,  in  the  reign  of  Henry  VIII.  Croaa- 
bows  were  of  several  sixes  :  the  large  or  stirrup  cross- 
t»ent  by  the  foot. 
A'RBITKARY.  (I>at.  arbitro,  I  Judge.)  In  a  general 
means  that  which  is  not  defined  by  any  rule  or  law, 
but  is  left  to  the  sole  judgment  and  discretion  of 
one  individual  or  body  of  lndividu-tls.  It  is 
used  In  political  discussions  to  designal 
irresponsible  power.    (See  DrhJotmm.) 

AHBITR  A'TION.  In  Law.  the  investigation 
an  unofficial  person  of  the  matters  in  difference  be- 
tween contending  parties.  His  judgment  is  called  an 
•ward.  The  reference  to  him  may  be  made,  whether 
legal  proceedings  concerning  the  question  referred  have 
bei  n  instituted  or  not.  The  reference  is  made  by  i 
under  *?al  or  otherwise,  and  even  by  parole 
but  in  litis  latter  case  the  submission  cannot, 
be  made  a  rule  of  court.   (See  Aw  a  rd.  ) 
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ARBOR. 

The  principal  spindle  or  axis  which 
i  motion  to  the  other  part*  of  a  machine. 
ARBOR  DIANAS.  The  tree  of  stferr,  that  metal 
hating  been  called  Diana  by  old  chemists ;  it  ii  made  by 
fatting  quicksilver  into  a  solution  of  nitrate  of  silver, 
which  causes  the  separation  of  the  silver  in  a  beautiful 
arborescent  and  crystalline  form. 

ARBO'RROUS.  Woody,  or  growing  on  wood. 
Herbaceous  plant*,  the  stems  of  which  take  a  ligneous 
character,  are  called  suflrutescent,  or  arboreous,  accord- 
ing to  the  degree  of  woodiness  which  tbey  exhibit. 
Plants  which  grow  on  trees  are  aUo  called  arboreous, 
•uch  as  the  arboreous  lie  hens,  arboreous  mosses,  arboreous 

^  AKBORK'SCENTT     Stems^of  plants  which  arc>jlt 

and  tree-like. 

ARBORE'TUM.  In  Gardening,  a  place  In  a  park  or 
pleasure  ground,  or  in  a  large  garden  or  nursery,  in  which 
a  collection  of  trees  and  shrubs,  one  of  each  kind,  Is  cul- 
tivated. In  *uch  a  scene  there  ought  to  be  sufficient 
mora  for  each  specie*  and  variety  to  attain  something 
like  its  natural  site  and  shape ;  though,  from  the  limited 
'pace  generally  allowed  to  collections  of  trees  and  throbs 
in  garden  scenery,  this  is  very  seldom  the  case.  The 
t:i  >•!  <-i<<np!<  te  arlioretuiin  in  I  urope,  so  far  a-  r.-p<  .t« 
the  number  of  species  collected  together,  are  those  of 
Messrs.  Loddiges,  at  Hackney  ;  and  of  the  London  Hor- 
ticultural Society,  at  ChUwlck. 

AHBORICU'LTURE.  (Lat. arbor, a  /remand  colere, 
to  cMlitmU. )  The  art  of  cultivating  trees  and  shrubs, 
which  are  chiefly  grown  for  timber  or  ornamental  pur- 
pose*. The  culture  of  trees  and  shrubs  grown  for  their 
fruit*  as  food.  Is  Included  under  horticulture,  and  is 
totnrtimcs  called  Pomology.  The  origin  of  arboriculture 
mar  be  traced  to  the  progress  of  agriculture ;  because,  as 
population  increased  In  any  given  country,  it  would 
lirviwne  necessary  to  clear  away  the  natural  woods  in 
order  to  grow  corn,  and  other  products  of  the  field  and 
garden.  After  this  was  done  to  a  certain  extent,  a 
scarcity  of  wood,  both  for  fuel  and  building  purposes, 
would  be  (bund,  and  then  recourse  would  be  had  to  arti- 
ficial plantations,  or  arboriculture.  This  art  may  be 
mn>idered  almo»t  exclusively  as  one  of  modern  tunes ; 
because,  though  the  Creeks  and  Romans  planted  both 
timber  and  ornamental  trees  yet  they  did  so  only  on  a 
trry  limited  scale,  and  near  their  houses,  for  the  pur- 
poses of  shade  or  ornament.  They  also  -planted  the  elm 
and  the  poplar,  for  supports  to  their  vines ;  and  they  cul- 

tiratrd  usier  bed*  for  the  purj  ■>  of  t>asket-ma!  ing;  but 

there  is  no  instance  on  record  of  their  having  planted 
trees  aith  a  view  of  cutting  them  down  either  for  timber 
or  fori  Wood  for  these  purposes  they  procured  from 
the  native  forests,  to  the  management  of  which  they  paid 
l~.ti.-il.ir  mention.  In  Britain,  the  first  plantations  of 
*wi  timber  on  a  large  scale,  with  a  view  to  profit, 
were  made  during  the  reign  of  Henry  VIII.;  and  the 
kind  of  tree  planted  was  chiefly  the  oak,  which  was 
raised  from  the  acorn  where  it  was  Anally  to  remain. 
Since  that  period,  the  formation  of  artificial  plantations 
ha*  been  on  the  increase,  more  especially  during  the 
latter  end  of  the  last  and  the  beginning  of  the  present  cen- 
wry.  when  the  foreign  supply  of  timber  was  comparatively 
!-■!> .!•.- -i  in  the  »  ir.  ami  w  h.  n  there  was  a  great  demand  M 
haber  for  ship-building.  The  discovery  of  coal  mines, 
and  more  especially  the  Increased  facility  of  working 
ififTQ  after  the  invention  of  the  steam-engine,  by  pro- 
'I  -  fuel  exclusively  of  wood.  Isa»  rendered  the  n<<  >  *• 
>  •;.  r.f  pr.  ..-nine  natural  woods,  and  of  forming  artiiid.il 
plantations,  less  In  Britain  than  in  any  oilier  country  in 
tie  world.  In  consequence  of  this,  there  is  no  other 
wantry  in  which  so  small  a  portion  of  Its  surface  is 
covered  with  forests ;  the  wood*  being  almost  every  where 
:  u.ted  and  maintained  for  nrn.un.  nt.il  purposes.  On 
trw  continent  of  Europe,  the  practice  or  sowing  or  plant- 
ing barrpn  timber  was  little  known  before  the  time  of 
Lads  XIV.,  though  the  natural  woods  both  of  France 
appropriated,  and  carefully  preserved, 
generation*  before.  At  the  present  time,  in 
»of  the  continental  nations  depending  almo»t 
fuel,  the  care  of  the  natural 
of  artificial  plantation*,  form 
^ties  of  government.  In 
North  America,  ta  the  oldest  cultivated  parts  of  the 
<'<iotry  the  formation  of  artificial  plantations  i»  barely 
commencing  while  in  the  back  settlements, 
parts,  the  felling  and  clearing  of  timber  is  only 


The 


■  of  Arboriculture 
of  trees,  of  the 


per.pa<atk>n  by  seeds,  by  cuttings,  layer*,  grafting.  Arc, 
swd  raising  In  bed*  and  rows ;  transplanting,  pruning, 
1,  finally,  felling,  and  the  succession  of  kinds, 
culture  is  carried  on  in  limited  spots,  called 
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;  ar,  rough,  and  boise. 
r.  Theis.)    A  genus  of 


A  UCH. 

I  and  the  other  i 

«.  " 

foresters,  woodmen,  or  I 

ARBI'SITM.  The 
hopyard,  or  vineyard. 

A'RBLTUS.  (Arbutus, 
frwsA,  In  Celtic,  according  to  Dr. 

evergreen  trees,  with  conical  pallid  flowers  and  a  bullet- 
like succulent  austere  fruit,  rough  externally,  and  con- 
taining numerous  minute  seeds.  Several  species,  all 
hardy,  are  known  in  garden* ;  the  most  common  of  which 
is  Arbutus  unedo,  the  most  beautiful  A.  andrachne. 

ARC  In  (ieometry.  a  portion  of  a  circle  or  other  curve 
line.  The  arc  of  a  circle  is  the  measure  of  the  angle 
formed  by  two  straight  lines  drawn  from  its  extremities 
to  the  centre  of  the  circle. 

A'RCA.  The  name  of  a  Llnniran  genus  of  the  Vermes 
Testacea.  characterised  l>\  a  bivalve  and  ecjuivalve  -hell, 
having  numerous  sharp  alternate  teeth  at  the  hinge.  In 
modem  systems  the  genus  is  placed  among  the  Acephalous 
Lamellibranchlatc  mollusca,  and  Is  raised  to  the  rank  of 
a  family  (  Arcadtr  i.  subdivldcsl  Into  the  subgenera  Area, 
Cuculltra,  Pectunculus,  and  Nucula. 

ARCA'DE.  (Fr.l  In  Architecture,  a  series  of  arches 
crowned  with  a  roof  or  ceiling,  with  a  walk  or  passage 
thereunder.  The  piers  of  arcades  may  be  decorated  with 
columns,  pilasters,  niches,  and  apertures  of  different 
forms.  The  arches  themselves  are  turned  sometimes 
with  rock-worked  and  sometime*  with  plain  rustic  arch- 
stones  or  voussolrs,  or  with  a  moulded  archlvolt,  spring- 
ing from  an  impost  or  platband,  and  sometime*,— though 
that  Is  nut  to  tie  recommended.  —  from  columns.  The 
ker-ttone*  arc  generally  carved  In  it.''  form  of  a  con- 
sole, or  sculptured  with  some  device.  Searoosil  made 
the  size  of  nis  piers  less,  and  varied  his  imposts  and 
archivolts  in  proportion  to  the  delicacy  of  the  orders 
he  employed,  but  Vignola  made  his  piers  always  of  the 
same  proportion. 

ARCA'NUM.  (Lat.  a  secret. )  A  term  often  applied 
to  Chemical  and  Medical  preparations  by  the  old  philoso- 
phers. Thus  they  called  red  oxide  of  mercury,  obtained 
by  the  action  of  nitric  acid,  Arcanum  corallanum  ;  sul- 
phate of  potash.  Arcanum  duplication,  Ac. 

ARCE'STHIDA.  (Gr.  m.ix^*<-  o  jumper  berry.) 
A  small  cone  whose  scales  become  succulent,  and  grow 
together  into  a  fleshy  ball. 

ARCH.  (Lat.  arcus,  a  bow.)  In  Building,  a  structure 
of  stones  or  bricks,  or  distinct  blocks  of  any  hard 
material,  disposed  In  a  bow-like  form,  and  supporting 
one  another  by  their  mutual  pressure.  In  describing 
arches  some  technical  terms  are  made  use  of,  which 
it  will  be  convenient  to  define.  The  arch  itself  it 
f  »  formed  by  tbo 

voussolrs,  or 
stones  cut  in- 
to the  »hape 
of  a  truncated 
wedge,  the  up* 
permost  of 
which  at  C 
U 
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1.  - 

n  XA 

a 

B 
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or 

planes  in 
which  two  ad- 
jacent voussolrs  are  united,  are  called  the  joints;  the  solid 
,  A  E  and  B  F,  against  w  hich  the  extremities  of 
abut  or  rest,  are  called  the  abutments  ;  and  the 
which  the  arch  springs  at  A  a  B  A,  the  impost, 
r  line  of  the  arch  stones,  A  C  B,  is  the  intrados 
or  soffit ;  the  upper  line,  the  extrados  or  back.  The 
beginning  of  the  arch  Is  called  the  spring  of  the  arch  ;  the 
middle,  the  crown  ;  the  part*  between  the  spring  and  the 
crown,  the  haunches.  The  distance  A  B  between  the 
upper  extremities  of  the  pier*,  or  the  springing  lines,  is 
called  the  span,  and  C  D  is  the  height  of  the  arch. 

There  is  considerable  difficulty  in  determining  the  form 
which  an  arch  ought  to  have.  In  order  that  its  strength 
may  be  the  greatest  possible,  when  It  sustains  a  load  in 
addition  to  its  own  weight ;  in  fact,  the  determination 
cannot  be  accurately  made,  unless  we  know  not  only  the 
weight  of  the  materials  the  arch  has  to  support,  but  also 
the  manner  in  which  the  pressure  Is  connected  ;  that  is. 
to  say,  unless  we  know  the  amount  and  direction  of  the 
pressure  on  every  point  of  the  arch.  Supposing,  how- 
ever, that  the  arch  has  to  sustain  only  its  own  weight, 
and  supposing,  further,  that  the  friction  of  the  arch- 
stones  is  reduced  to  nothing,  a  relation  between  the 
curve  and  the  weight  of  the  vomsolrs  may  be  found  by 
comparing  the  pressures  which  are  exerted  on  the  dif- 
ferent joints.  Thus  tho  pressure  on  any  joint.  «  a  for 
example,  arises  from  the  weight  of  that  portion  of  the 
•rcb  which  is  between  s  q  and  the  summit  C  H.  Now. 
the  portion  of  the  arch  C  q  t  II  is  sustained  by  three 
forces :  the  pressure  on  the  joint  t  q,  the  pressure  on  C  H, 
and  its  own  weight.  Let  $q  be  prolonged  till  it  meets 
C  D  in  O,  and  let  *>  l*e  its  intersection  with  A  B.   It  U 
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ARCH. 

In  statics,  that  when  a  body  U  held  in  equlll- 
i  by  three  forces  balancing  each  other,  these  forces 
are  proportional  to  the  three  sides  of  a  triangle  formed 
by  lines  respectively  perpendicular  to  the  direction*  of 
the  forces.    The  three  forces  sustaining  Cqt  H  are, 

ODis; 


■"o„r 

M'sTS 


for  the  pressure  on  $q  acts  in  the  direction 
toiy  Or  On;  the  pressure  on  CH  is  pet 
D  O'anJ  n  1)  is  pcrp endicular  to  tl 
The  pressure  on  $q  is,  therefore,  to  the 
to  D  O.  In  like  manner,  the 
.  that  rp,  when  produced, 
Int  O ;  the  pressure  on  the  Joint  rp  is  to  that  on  C  tl, 
ml)  to  DO.  Hence,  the  pressure  on  tq  is  to  the 
pressure  on  rp  as  D is  to  Dm.  We  are  thus  led  to  infer 
that  the  roussoirs  ought  to  increase  in  length,  from  the 
key.stone  to  the  piers,  proportionally  to  the  lines  D», 
Dsn,  Ac. ;  for  In  this  case,  the  surfaces  of  the  joints  being 
increased  in  proportion  to  the  pressure  they  sustain,  the 
pressure  on  every  point  of  the  arch  will  be  equal.  It  will 
also  be  observed  that  the  angle  n  O  D  is  equal  to  the 
angle  made  by  a  tangent  to  the  curve  at  q,  and  the  hori- 
sontal  line  parallel  to  A  11 ;  the  angle  m  OU  equal  to  that 
made  by  the  tangent  at  p  and  the  horisontal  line ;  and 
the  radius  I)  ()  remaining  constant,  1 » ra  t«  t  ie  tangent  of 
.  the  point  of  these  angles,  and  D  m  of  the  second ;  hence 
the  pressures  on  the  successive  joints  are  proportional  to 
the  differences  of  the  tangents  of  the  arches  reckoned 
from  the  crown.  From  this  property,  when  the  tntrados 
Is  a  circle  given  in  position,  and  the  depth  of  the  kev 
stone  Is  given,  the  curve  of  the  extrados  may  be  found:. 
When  the  weights  of  the  voussolrs  are  all  equal,  the 
arch  of  equilibration  is  a  catenarian  curve,  or  a  curve 
having  the  form  which  a  flexible  chain  of  uniform  thick- 
ness would  assume  if  hanging  freely,  the  extremities 
bring  suspended  from  fixed  points. 

Such  is  the  form  which  theory  shows  to  be  the  best 
adapted  to  give  strength  to  an  arch,  on  the  supposition 
that  there  is  no  super  incumbent  pressure.  But  it  seldom 
if  ever  happens  that  this  Is  the  case,  and  therefore  it  is 
entirely  unnecessary,  in  the  actual  construction  of  an 
arch,  to  adhere  closely  to  the  form  determined  on  the 
above  supposition.  Indeed,  on  account  of  the  friction 
of  the  materials  and  the  adhesion  of  the  cement,  the  form 
of  the  arch,  within  certain  limits,  is  quite  immaterial,  for 
the  deviation  from  the  form  of  equilibration  must  be 
very  considerable  before  any  danger  can  arise  from  the 
nipping  of  the  arch-stones.  The  Roman  arches,  which 
have  resisted  the  attacks  of  time  for  so  many  centuries, 
are  generally  In  the  form  of  a  semicircle.  1 or  hridges. 
It  is  better  to  employ  a  smaller  segment  of  a  circle;  fre- 
quently the  elliptic  arch  is  preferred,  on  account  of  the 
beauty  of  its  form. 

It  has  not  been  satisfactorily  ascertained  in  what  coun- 
try arches  were  first  erected.  They  do  not  occur  in  any 
of  the  buildings  of  the  Egyptians  that  can  unquestionably 
be  referred  to  an  ancient  date  ;  and  if  they  were  not 
altogether  unknown  to  the  Greeks  before  the  period  of 
the  Human  conquest,  their  principal  uses  appear  to  have 
been  very  little  understood.  They  do  not  apjiear  ever  to 
have  been  employed  in  roofing  the  temples,  or  to  have 
formed  a  part  of  ornamental  architecture.  By  the 
Komans,  however,  the  advantages  of  the  arch  were  well 
understood  at  a  very  remote  period.  The  Cloaca  Maxima, 
which  Is  an  arched  structure.  Is  referred,  with  the  greatest 
probability,  to  the  age  of  the  Tarquins  ;  the  arched 
dome  is  supposed  to  have  originated  with  the  Etruscans, 
and  to  have  been  employed  for  the  convenience  of  the 
augurs,  affording  them  a  shelter  from  the  weather,  and 
permitting  them  at  the  same  time  to  have  a  view  of  the 
whole  range  of  the  horizon.  In  the  magnificent  build- 
ings erected  under  the  empire  the  arch  is  of  frequent 
occurrence;  and  It  was  by  the  Romans  that  it  was  first 
applied  to  its  most  useful  purposes,  namely,  the  con- 
struction of  bridges  and  aqueducts.  The  Romans, 
however,  appear  to  have  given  little  attention  to  the 
graces  of  form  in  the  erection  of  their  arches,  for  they 
seldom  deviated  from  the  semicircle.  It  was  In  the 
middle  ages  that  the  pointed  or  Gothic  arch  was  intro- 
duced, when  Christians  and  Saracens  vied  with  each 
other  In  giving  beauty  to  their  public  buildings,  by  mul- 
tiplying and  combining  arches  In  all  possible  manners. 
The  associated  architects  of  those  ages,  says  Dr.  Robison 
( Ency.  Brit.  art.  Arch),  having  studied  this  branch  of 
the  art  of  building  with  so  much  attention,  were  able  to 
erect  the  most  magnificent  buildings  with  materials 
which  a  Greek  or  Roman  architect  could  have  made 
little  or  no  use  of.  There  is  infinitely  more  scientific 
skill  displayed  in  a  Gothic  cathedral  than  in  all  the  build- 
ings of  Greece  and  Rome ;  indeed,  these  last  exhibit 
very  little  knowledge  of  the  mutual  balance  of  arches, 
and  are  full  of  gross  blunders  in  this  respect ;  nor  could 
t he >-  have  resisted  the  shock  or  time  so  long,  had  they 
not  liecn  almost  solid  masses  of  stone,  with  no  more 
cavity  than  was  indispensably  necessary.  It  is  some- 
what remarkable  that  those  architects  do  nut  appear  ever 
to  hare  studied  or  piid  any  regard  to  the  theory  of  equi- 
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ARCHA-O'LOGY.  (Gr.tWstssv,  ancient,  and 

"  wi. )  The  science  or  study  of  Antiquities,  and 
ordinary  language,  of  those  minor  branches  of 
which  are  discarded  from  the  contents  of 
history  ;  as  genealogies,  national  architecture, 
,  customs,  heraldic  and  similar  subjects. 
ARCH. CDS.  (Gr.  kern,  principle.)  A  term  used 
by  the  old  chemists  and  physicians  to  Imply  the  orcuit 
cause  of  certain  phenomena.  Van  Helmont  and  Suhl 
ascribe  certain  vital  functions  to  the  influence  and  super- 
intendence of  a  splritus  archa*us. 

A'RCHAISM.  (Gr.  *Wsu«,  ancient.)  In  Rhetoric 
and  Literature,  the  use  of  on  obsolete  expression  or 
phrase,  giving  an  air  or  antiquity  to  the  passage  in  which 
it  occurs. 

ARCH  A'NGELS.  A  superior  order  of  angels.  The 
term  occurs  once  in  Scripture,  being  applied  by  St.  Jade 
to  Michael. 

ARCHBI  SHOP,  or  METROPOLITAN.  The  pri- 
mate of  a  province  containing  several  dioceses.  The 
term  first  came  Into  use  in  the  fourth  century,  and  was 
then  considered  superior  to  that  of  metropolitan,  and 
equivalent  to  patriarch,  or  UUhop  of  an  imperial  diocese, 
such  as  Rome.  Constantinople,  Antioch.  Alexandria,  and 
Carthage. 

ARCHDE'ACON.  An  Ecclesiastical  officer,  rank- 
ing next  to  the  bishop.  As  deacons  were  originally 
attendants  upon  the  bishop,  so  the  archdeacon  was  ooe 
selected  from  among  the  deacons  of  several  dioceses. 
His  functions  were  confined  to  attending  upon  and  assist- 
ing the  bishop  in  the  discharge  of  his  spiritual  duties  and 
the  management  of  his  diocese,  and  had  at  first  no  juris- 
diction. There  ore  now  more  orclideacons  than  one  In 
each  diocese,  the  whole  number  in  England  being  sixty  ; 
and  they  ore  employed  by  their  bishops  in  visiting  the 
clergy  of  the  diocese,  and  in  the  dispatch  of  other  matters 
relating  to  the  episcopal  superintendence. 

ARCH-DUKE.  A  title  originally  assumed  by  various 
dukes,  but  in  the  sequel  appropriated  to  those  of  the 
house  of  Austria  bv  the  Emperor  Frederic  III.  in  1453.  It 
Is  now  strictly  confined  to  the  younger  sons  of  an  Emperor 
of  Austria, 

A'RCHER.  (From  the  Latin  orcus,  a  bur  ,  A  bow- 
man ;  one  who  uses  a  bow.  The  use  of  the  bow  in  war 
may  be  traced  to  the  earliest  antiquity,  and  to  the  history 
of  almost  every  people.  The  exact  time  when  the  En- 
glish long-bow  began  to  be  used  in  war  U  not  exactly 
ascertained :  the  Normans  brought  with  them  the  arba- 
lest or  cross-bow  .  but  from  the  reign  of  Edward  II.  the 
long-bow,  the  favourite  national  weapon,  seems  to  have 
been  fully  established.  When  fire-arms  began  to  come 
into  use,  various  attempts  were  unsuccessfully  made, 
by  statute  and  proclamation,  to  prevent  this  ancient 
weapon  becoming  obsolete.  In  France  the  officers  who 
attended  the  lieutenant  of  police  were,  before  the  Re- 
volution, always  called  archers,  although  provided  with 
carbines.  Artillery  is  a  French  term,  originally  sig- 
nifying archery,  and  the  London  artillery  company  were 
a  fraternity  of  bowmen. 

A'RCHETYFK.  (Gr.  ifXisvrs*,  from  «<£*(.  ori- 
gin, and  rvrt;,  type.)  The  original  of  that  which  In 
represented  in  a  picture  or  statue  ;  and,  figuratively,  the 
reality  whii  h  is  shadowed  out  In  prophci  ies  or  mysterit  s. 
Thus,  in  Theology,  the  death  of  our  Saviour  is  said  to  be 
the  archetype  of  tne  Jewish  sacrifices,  which  were  Insti- 
tuted  as  tVjMs  of  that  event.    {Set  Tvit  i 

A'RCHiL.  (A  corruption  of  orseille,  French.) 
A  kind  of  purple  dye  obtained  from  the  lichens,  colled 
Rocrlta  tincioria  and  fucifbrmit.  It  is  chiefly  procured 
in  the  Canaries. 

ARCHIMANDRITE.  A  title  of  the  Greek  Church, 
equivalent  to  abbot ;  the  word  mandla  signifying  a  wo- 
ntuteru  in  the  language  of  the  Lower  Empire. 

ARCHITECTURE.    (Gr.  beginning,  nnrtn, 

artificer.)  The  art  of  Building,  according  to  certain  pro- 
portions and  rules  determined  and  regulated  by  nature 
and  taste.  Architecture  becomes  an  art  at  that  period 
only  in  the  history  of  nations  when  they  have  reached  a 
certain  degree  of  civilisation,  of  opulence,  and  of  luxury. 
In  an  earlier  state,  it  can  only  be  reckoned  among  the 
trades  or  occupations  necessary  to  the  wants  of  mankind ; 
its  application  Is  then  very  limited,  its  use  little  more 
than  furnishing  man  with  shelter  from  the  waters  of  the 
heavens,  and  protection  from  the  inclement  vicissitudes 
of  the  seasons.  At  its  birth,  however,  It  assumes  a  cha- 
racter In  all  countries  which  In  the  sequel  stamps  It  with 
such  remarkable  and  distinguishing* features,  that  In  the 
summit  of  its  grandeur  the  traces  of  its  early  origin  are 
still  discernible.  Notwithstanding  the  Interval  of  so 
many  ages  from  its  origin,  we  may  even  trace  tin  generis] 
form  of  architecture  to  three  distinct  states  of  the  human 
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habitations  suitable  to  each,  and  which  ultimately  became 
.-undard  models  of  the  art. 

People  whose  dependence  for  their  sustenance  was  on 
banting  the  beasts  of  the  field,  as  well  as  those  who  lived 
40  the  produce  of  the  waters,  from  the  natural  indolence 
induced  by  those  occupations  and  the  little  industry  called 
for  in  such  courses  of  life,  would  not  be  at  an  early  period 
led  to  the  construction  of  dwellings.  They  availed  them* 
selves  of  the  natural  caverns  of  the  rock,  or  at  moat 
hollowed  them  out,  for  shelter  and  protection. 

Nations  occupied  iu  a  pastoral  life,  through  a  large 
portion  of  the  rear,  obliged  for  the  sake  of  fresh  | pas- 
turage, frequently  to  change  their  abode,  and  thus  lead 
a  wandering  life,  would  And  the  most  suitable  dwelling 
oae  which  they  could  remove  with  themselves;  hence 
the  use  of  tents. 

Agriculture,  which  requires  continued  and  active  in- 
dustry on  the  same  spot,  doubtless  induced  man  to  exert 
his  energies  in  the  erection  of  solid  and  durable  dwell- 
ings. For  his  produce  no  less  than  for  himself  were 
they  necessary,  and  the  wooden  but  with  its  sloping  roof 
ws>  the  offspring  of  his  wants. 

It  is  not,  however,  to  be  understood  that  in  every 
country  the  art  can  be  traced  to  a  single  principle,  since 
amwiK  some  nations,  as  will  hereafter  be  seen  in  relation 
to  Egyptian  architecture,  more  than  one  will  be  found  to 
enter  into  the  combination.  Causes,  independent  of  the 
hab*u  of  the  people,  may  have  had  their  Influence  on 
tiv  formation  and  taste  of  different  species  of  architect- 
ure; yet  will  these  iu  their  turn  be  found  dependent  on 
the  first  named.  In  short,  it  is  to  the  three  states  of 
mankind  that  we  must  refer  to  account  for  those  striking 
Peculiarities  which  prevent  us  from  confounding  the  art 
of^oe  people  with  that  of  another.  In  some  of  Its  details 
caprice  may  have  had  a  share ;  but  In  every  country  the 
great  leading  forms  spring  from  principles  dependent  on 
the  different  states)  of  life  we  have  just  enumerated. 

Those  who  have  sought  for  the  original  types  of  this 
art  in  subterraneous  temples  and  excavations  exclusively, 
have  fallen  into  error.  These  are  found  in  almost  every 
"■entry.  Many  of  them,  such  as  the  famous  ear  of 
Dinoysius,  and  the  quarries  of  Syracuse,  bad  been  the 
•Hurries  that  furnished  stone  for  their  neighbourhoods. 
By  the  help  of  history,  and  an  acquaintance  with  the 
of  the  nation,  by  a  knowledge  of  its  origin  and 
mode  of  life,  only,  are  wo  able  to  form  a  just 
opinion  on  its  architecture.  By  the  aid  of  these  we 
recogni-e  the  origin  of  Egyptian  architecture.  A  taste 
for  subterraneous  dwellings  lias  existed  among  the  Egyp- 
tians from  the  remotest  period  even  to  the  present  hour. 
The  massive  and  colossal  character  of  their  edifices  seems 
to  hear  a  strong  relation  to  hollow  caves  of  rocks ;  and 
though  the  Kttvptians  grafted  on  this  at  a  later  period 
funns  and  details,  whose  typos  may  lie  traced  to  carpentry, 
vet  It  b  quite  clear  that  the  types  of  the  masses  must 
be  found  in  a  far  different  origin.  .The  same  passion 
far  subterranean  works  appears  In  parts  of  Asia.  The 
rlunate,  and  similar  physical  causes,  would  seem  to  have 
led  to  it.  At  Elephanta  none  of  the  parts  appear  to  have 
been  derived  from  imitation  of  any  system  of  cart  entry ; 
the  mlurans  cut  out  of  the  rock,  the  short  and  massive 
of  the  capitals,  and  their  details 
to' an  entirely  different  type  for  their 

In  the  architecture  of  China  we  have  remarkable  indi- 
cations of  timber  construction.  M.de  Pauw  justly  observes, 
tt  b  impossible  to  mistake  the  objects  which  served  as 
model*  for  the  earliest  Chinese  buildings.  In  them  the 
tent  k  the  object  of  imitation,  and  this  is  quite  in  cha- 


Their  cities  of  the 
avast 


raner  with  the  primitive  habits  of  the  Chinese,  who,  like 
*»  the  Tartars,  were  Nomades  or  SceniUe,  encamping 

they  gathered  into  cities, 
exhibit  the  appearance  of 
of  them  seems  to 
of  construction  that  will  not  allow 
above  each  other. 

then,  which  has  been  universally 
or  type  of  all  styles  of  architecture, 
%  all  people,  could  not  nave  been  that  of 
or  Egyptian,  though  it  unquestionably  was  that 
architecture.  The  Greeks,  working  upon  this, 
of  an  assemblage  of  car- 
ave  birth  to  the  members 
b  are  to  this  day  the 


of  the  portico  of  a 
splendid  features  of 
in  diameter  at  the 
lirniniihtxl  in 
imagines  that  the 
of  columns  had  their 


was  to  elevate  the  shafts  from  the  dampness  of  the  earth. 

and  thereby  prevent  rot.  The  architrave  or  chief  beam 
speaks  its  origin.  It  was  the  great  beam  placed  horizon- 
tally on  the  tops  of  the  columns,  and  destined  to  receive 
the  covering  of  the  entire  building.  The  joists  of  the 
ceiling  lay  upon  the  architrave,  the  space  in  height  which 
they  occupy  being  called  the  frieze,  the  ends  oi  the  joists 
in  the  Doric  order  bearing  the  name  of  triglyphs,  from 
their  being  sculptured  with  two  whole  anp  two  half 
glyphs  or  channels.  Sometimes  the  ends  of  them  are 
sculptured  into  consoles,  as  in  the  composite  order  of  the 
Coliseum  at  Koine.  The  space  between  the  triglyphs 
was  for  a  long  period  left  open,  as  we  find  from  a  passage 
in  the  Iphigenla  of  Euripides,  where  Pylades  advises 
Orestes  to  slip  through  the  metopes  in  order  to  get 
Into  the  temple.  These  Intervals  were  afterwards  filled 
up  solid ;  and  In  the  other  orders,  the  whole  length  of  the 
frieze  becomes  one  plain  surface  The  inclined  rafters 
of  the  roof  formed  a  prefecture  beyond  the  face  of  the 
building,  which  delivered  the  rain  free  of  the  walls.  The 
ends  of  these  rafters  arc  the  origin  of  mutules  and 
modillions,  the  former  whereof  appeared  In  the  cornice 
with  their  undersides  inclined,  as  in  the  Parthenon  at 
Athens.  The  form  of  the  pediment  followed  from  the 
Inclined  sides  of  the  roof,  which  were  regulated  in  respect 
of  their  inclination  by  the  nature  of  the  climate.  {See 
art.  Koor.)  Here,  then,  In  the  skeleton  of  the  hut,  may 
be  traced  the  origin  of  the  different  members  of  archi- 
tecture, which  will  be  better  understood  by  reference  to 

land2< 


a  roof  in  section  and  elevation  :  a  a  are  the  architraves,  or 
trabes ;  b  b  the  ridge  piece,  or  columen ;  c  the  king  post, 
or  column, i  of  a  roof;  d d  the  tiebeam,  or  transtrum ;  e 
the  strut,  or  capreolus ;//  the  rafters,  or  cantherii ;  gggg 
the  purlines,  or  templa;  A  A  the  common  rafters,  or 
Esse res. 

It  has  been  suggested,  but  with  less  probability,  that 
the  main  supports  being  by  degrees  placed  at  greater  dis- 
tances from  each  other  than  the  strength  of  the  architrave 
would  safely  admit,  inclined  struts  were  placed  from  the 
sides  of  the  columns  or  supports  to  the  underside  of  the 
architrave,  to  lessen  its  bearing,  and  that  these  gave  the 
first  notion  of  the  use  of  arches  in  architecture, 
■object  has  been  pursued  into  many 
which  our  limits  do  not  permit  us  to  enter. 

It  is  difficult,  perhaps  now  impossible,  to  fix  the  exact 
period  of  the  invention  of  architecture  in  Greece.  Every 
art  is  perfected  by  slow  degrees,  and  is  the  result  of  the 
labours  of  many.  In  the  time  of  Homer,  architecture 
does  not  seem  to  have  been  in  so  forward  a  state  as  to 
have  been  reduced  to  principles  and  proportions  of  a 
fixed  nature.  No  mention  is  made  by  the  poet  of  the 
use  of  the  orders  of  architecture.  The  material 
with  him  of  more  importance  than  the  form ; 


of  the  orders, 
satisfactorily 


ly  which  can 
the  period  of  Its  invention.    Its  name  is  not 


The  Doric  < 
remains  without 
us  of 

that  it  was  invented  by  Dorus,  the 
king  of  Achaia  and  Peloponnesus.  It  is 
it  might  have  acquired  its  name  from  having 
the  celebrated  temple  which  that  prince 
in  honour  of  the  goddess  Juno ;  or  It  might 
from  the  use  of  It  by  the  Dorians,  It 
the  other  parts  of  Greece. 
\  It  li  that  in  the  time  of  Alexander  the 
Great  the  three  original  orders  of  architecture  had  been 
Moral  as  well  as  physical  causes 
the  arts  to  this  state.  Liberty. 


brought  to  perfection 
bad  contributed  to  br 


and  art 

with  other  victories,  had  restored 
In  the 


the  chisel  of 


quence.  the  military  art,  the  arl 
spired  to  give  the  epoch  lustre, 
the  Greeks  commenced  the  rebu 
edifices  that 
ic  splitting  of  the  I  buildings  wh< 
use  of  the  former    haps,  for  tbe 


to 
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edifices  might  be  co 
ha*  well  observed, 
Salamls.  Thiswai 


of  the  danger  that  constantly  menaced  them  as  a 
.  It  wai  not,  indeed,  until  after  the  flight  of  the 
generd  of  Xerxci.  and  the  victory  of  Themistoclcs,  that 
a  general  restoration  of  their  monuments  was  corn- 
ami  the  city  of  Athens  rebuilt;  a  city  whose 
Idered,  as  M.  Quatremcre  de  Quinc* 
so  many  trophies  of  the  victory  at 
i  was  the  epoch  of  a  pure  and  grand  style 
of  architecture,  and.  Indeed,  of  art  generally.  The  sculp- 
of  that  period  Is  marked  by  the  same  character  of 
y,  sublimity,  and  grandeur ;  and  the  Elgin  marbles, 
1  by  this  country,  exhibit  a  per- 

age  that  the  templer  of  Minerva,  known  bv  the 
>f  the  Parthenon  (because  that  goddess 


her  virginity  pure  and  inviolate),  wa 


of  i 


perioa,  10  nave 
that  grace  and  elegance 


►ing  from 


which  displays. 

The  Ionic  order 
received  the  finishing  touches  of 
whereof  It  was  susceptible. 
Greece  to  Asia  Minor,  seems 

to  hare  acquired  elegance  and  finish  at  the  expense 
almost  of  solidity.  Whether  we  are  Indebted  for  Its  In- 
vention to  the  people  whose  name  it  bean,  is  of  little 
importance.  Upon  the  relation  of  Vitruvius  no  depend- 
ence can  be  placed.  At  the  period,  however,  of  the 
erection  of  the  temple  of  Minerva  Polias  at  Athens, 
which  was  about  the  time  we  have  alluded  to,  It  seems 
to  have  been  brought  to  a  state  of  perfection  that  leaves 
tut  nothing  to  desire.  The  capitals  of  this  example  are 
splendid  specimens  of  decorated  architecture. 

By  a  substitution  of  acanthus  leaves  for  the  olive, 
laurel,  and  lotus  leaves  of  the  Egyptian  capital,  Colli- 
machus  is  said  to  have  invented  the  Corinthian  capital, 
the  feature  which  distinguishes  the  Corinthian  from  the 
Ionic  order.  The  tale  seems  an  idle  one;  but  though 
almost  threadbare,  we  cannot  omit  It.  and  will  give  it 
in  the  words  of  the  author  who  ho*  Tecorded  it.  "  A 
Corinthian  virgin,  of  marriageable  years,  fell  a  victim  to 
a  violent  disorder.  After  her  interment,  her  nurse,  col- 
lecting in  a  basket  those  articles  to  which  she  hod  shown 
a  partiality  when  alive,  carried  them  to  her  tomb,  and 
placed  a  tile  on  the  basket,  for  the  longer  preservation 
of  its  contents.  The  basket  was  accidentally  placed  on 
the  root  of  an  acanthus  plant,  which,  pressed  by  the 
weight,  shot  forth,  towards  spring,  its  stems  and  large 
foliage,  and  In  the  course  ot  its  growth  reached  the 
angles  of  the  tile,  and  thus  formed  volutes  at  the  extre- 
mities. Callimachus,  who  for  his  great  ingenuity  and 
taste  was  called  Catatechnos  by  the  Athenians,  happen- 
ing at  this  time  to  pass  by  the  tomb,  observed  the  basket, 
and  the  delicacy  of  the  foliage  which  surrounded  it. 
Pleased  with  the  form  and  novelty  of  the  combination, 
he  constructed,  from  the  hint  thus  afforded,  columns  of 
this  species  in  the  country  about  Corinth,  and  arranged 
its  proportions,  determining  their  proper  measures  by 
perfect  rules." 

The  annexed  diagram  gives  a  representation  of  the 
circumstance,  as  usually  found  in 
architectural  works:  the  reader, 
however  is  at  liberty  to  make  his 
own  representation  of  it,  which 
will  most  probably  lie  as  near  the 
truth  as  that  here  given. 

But  few  ancient  examples  of  the 
Corinthian  order  are  extant  of  so 
early  a  date  as  the  age  of  Alexan- 
der. Its  delicacy  and  slendemeu 
render  it  very  susceptible  of  the  ravages  of  time 
lias  been  suggested,  that  the  value  of  the  material  of 
which  the  columns  and  capitals  of  this  order  were  made, 
excited  the  cupidity  of  the  Romans  to  remove  them. 

The  general  opinion  runs,  that  architecture,  as  well  as 
the  other  arts,  was  carried  into  Etruria  by  the  Pclasgi,  at 
which  period  Doric  was  the  only  order  in  use  in  Greece, 
and  was  the  only  one,  moreover,  as  far  as  ran  be  judged 
of,  adopted  by  the  Pelasgi.  But  they  changed  its  charac- 
ter, stripping  it  of  triglyphs,  and  adding  to  it  a  base  

The  Romans,  who  borrowed  their  earliest  architecture 
from  the  Etruscans,  adopted,  under  the  name  of  Tuscan, 
this  Doric  order,  thus  cheated  of  its  fair  proportions, 
which  Is  In  truth  but  a  species  of  Doric. 

Rome  appears  to  have  lieen  Indebted  to  the  people  of 
Etruria  for  its  earliest  work  of  any  note.  It  has  always 
been  supposed,  that  to  an  Etruscan  architect  was  confided 
the  construction  of  the  Immense  sewer  which  drained  the 
rlty,  and  In  which  might  be  discerned  a  presage  of  its  fu- 
ture grandeur.  The  undecorated  and  simple  art  of  Etru- 
ria suited  the  roughness  and  austerity  of  a  warlike  and 
then  needy  people.  The  art  of  architecture  was  long 
neglected  among  tbem.  Their  temples  and  palaces  for  a 
long  period  were  protected  from  the  seasons  by  a  cover- 
ing of  nothing  mora  than  clay  and  straw.  Marble  and 
sl.nery  entered  Rome  together,  under  the  reign  of 
Effeminacy  had  been  Induced  by  the  riches  of 


and  it 


the  known  world  which  centered  in  the  city,  whose  In- 
habitants did  not  apprehend  that  slavery  would  follow  in 
the  train  of  the  arts  which  were  bound  to  the  triumphal 
chariot. 

Augustus,  sensible  that  the  only  mode  of  tranquil lising 
the  people,  when  liberty  was  no  more,  would  bo  by  intro- 
ducing the  pleasures  and  luxuries  attendant  on  the  arts, 
exerted  himself  most  zealously  for  their  prosperity :  his 
conduct  on  this  point  is  sufficients  exemphfnnl  in  the 
boast  attributed  to  him,  "  That  he  found  the  city  built  of 
brick,  and  left  it  constructed  with  marble."  Llvy  com- 
pliments him  as  the  founder  or  restorer  of  temples. 


Tcmplorum  omnium 
His  patronage  drew  the  most  skilful 
Rome,  which  now  became  the  capital  of  the 
architecture  reached  all  the  perfection  it  co 
attain.    It  was  under  Augustus  that  Vitruvius  wrote  his 
work^on  architecture,  the  only  ancient  text-book  on^the 

so li^w^littlc'oV  thcthart.  Though  In 
to  the  history  of  architecture,  our  autho 
in  Cable,  the  more  Important  ports  of  his  work  ore  in 
valuable ;  and  if  one  of  the  most  profound  architects  that 
ever  existed  could  dignify  Vitruvius  with  the  title  of 
"our  great  master,"  it  ill  becomes  the  small  fry  of  the 
present  age  to  carp  at  him.  Under  Agrippa,  the  son-in- 
law  of  Augustus,  the  Pantheon  was  raised ;  one  of  the 
most  magnificent  example*  of  Roman  grandeur.  Amongst 
other  superb  structures  he  introduced  baths,  and  con- 
structed a  considerable  number  of  fountains,  temples.  &c. 
Under  the  successors  of  Augustus,  the  public  buildings 
of  the  nation  continued  to  Increase ;  but  the  art  began 
to  degenerate  in  the  reigns  of  Tiberius.  Caligula,  and 
Claudius.  It  could  not  be  expected,  that  it  would  revive 
under  such  a  personage  as  Nero,  who  deprived  the  finest 
statues  of  their  heads  to  substitute  his  own  portrait  on 
their  shoulders.  He  was,  however,  a  great  encourager 
of  buildings  on  a  highly  decorated  and  colossal  scale  ; 
witness  the  Domus  A  urea,  built  for  him  by  Severn*  and 
Celer,  in  which,  from  all  accounts,  richness  and  luxury 
themselves  were  exhausted.  The  wisdom  and  greatness 
of  character  of  the  emperor  Trajan  were  infused  Into 
the  buildings  of  his  reign.  The  triumphal  arches,  but 
especially  his  column  and  forum,  incontestable-  prove  the 
rise  of  the  art  under  his  auspices,  at  which  time  hi* 
architect,  Apollodorus,  who  raised  the  column  to  his 
memory,  was  highly  patronised.  Hadrian  and  the  Anto- 
nines  were  also  much  devoted  to  the  art,  In  which  the 
former  himself  practised.  Marcus  Aurclius  was  so  at- 
tached to  the  arts,  that  be  bin-am e  a  pupil  of  Dlognetu*. 
Antoninus  Pius,  at  ancient  Lanuvlum,  built  a  country 
house,  whose  ruins  at  the  present  day  Astonish  by  their 
extent :  as  an  index  to  its  magnificence,  it  may  be  men- 
tioned that  a  cock  for  regulating  the  supply  of  water,  of 
the  weight  of  forty  pounds,  and  formed  of  silver,  has  been 
extracted  from  its  ruins.  The  art,  however,  was  then  in 
its  decline,  and  soon  after  disappeared  under  his  suc- 
cessors. The  arch  of  Septimus  Severut  is  an  extraor- 
dinary falling  off  from  what  it  had  been  ;  and  it  is  diffi- 
cult. In  such  a  short  period,  namely,  since  the  reign  of 
Marcus  Aurelius,  to  conceive  how  the  art  of  sculpture, 
more  especially,  could  have  become  so  debased.  The 
details  of  what  is  called  the  goldsmiths*  arch  Indicate  the 
decay  or  good  to*te  ;  Its  profiles  are  bad,  and  the  orna- 
ments overloaded. 

Por  a  short  time  architecture  was  prevented  from  en- 
tirely sinking,  by  the  fostering  hand  of  Alexander  Seve- 
rn* ;  but  the  fall  of  the  western  empire  completed  its 
ruin  :  it  is,  however,  from  the  reign  of  Galltenus,  whoso 
arch  proves  to  what  a  state  It  was  reduced,  that  we  must 
reckon  the  total  extinction  of  the  arts.  Architecture  was 
indeed  most  likely  to  have  survived  the  general  wreck, 
and  perhaps  was  not  completely  involved  in  the  universal 
ruin.  In  an  age  when  no  sculptor  existed,  the  hatha 
erected  by  Diocletian  exhibited  a  grandeur  manifest  even 
In  their  stupendous  remains  .  It  seems,  however,  that  a 
bad  taste  must  have  reigned  in  the  design  of  them,  inas- 
much as  we  learn  from  history,  so  overloaded  with  or- 
nament was  the  edifice,  that  during  the  public  games  a 
great  number  of  spectators  lost  their  lives  by  the  fall  of 
some  of  the  flowers  from  the  ceiling*  and  entablatures. 
Diocletian's  palace  at  Spalatro  Is  another  proof  of  tho 
enormous  efforts  made  by  that  emperor,  and  of  what  the 
art  could  then  do.  About  the  same  time,  or  In  the  time 
of  Aurelian,  were  erected  the  extensive  buildings  In 
Ca>losyrla,  at  Bolbec,  and  Palmyra  :  vicious  as  they  ore 
In  taste,  one  Is  astonished  at  the  t  as  to  ess  of  the  plans, 
the  boldness  of  the  undertaking,  and  the  funds  lavished 
on  their  construe tion.  There  is  nothing  more  Instructive 
to  a  student  on  the  rise,  progress,  and  decline  of  Roman 
art,  because  the  eye  can  almost  cover  It  at  one  glance, 
than  an  examination  of  a  series  of  Roman  coins ;  and  it  Is 
recommended,  a<  likely  to  make  a 
mind  much  stronger  than  the  most 
the  subject. 
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to  survive  the  other  art*,  It*  protracted  existence 
woM  not  extend  beyond  the  period  of  the  removal  of  the 
Mat  of  empire  to  Byzantium.    The  endeavours  of  Con- 
luntine  to  erect  hi*  dty  Into  a  metropolis  that  should 
rival  Rome,  which  he  spoiled  of  Its  treasure*,  were  vain  . 
ail  hi*  efforts  to  embellish  it  with  the  most  splendid 
uv»-uiment*  only  pro\ed  how  hn-tf.  ciu  d  are  the  attempts 
of  kings  to  subject  the  art*  to  their  power.    That  which 
Con stan tine  left  behind  him  in  the  eternal  city  and  the 
rest  of  Italy  fell  a  prey  to  the  unrestrained  fury  of  the 
Visigoths.    The  edifices  which  they  afterwards  recon- 
ducted were  from  fragments  of  those  they  had  destroyed; 
but  their  ignorance  or  forget  fulness  of  the  stations  and 
rn.oorti.ms  In  which  the)  had  orkinally  Ix-en  used,  in- 
duced a  sad  confusion  of  the  different  members  —  entab- 
latures inverted,  and  other  grotesque  arrangements,  were 
to  be  seen  in  their  building*.    The  vast  number  of 

|'.|::id:i«  will,  h  the  ruin-  supplied  u  ,i<  1 1  — si  as  pi.  r.  tor 
ah  .,.!.-.  fr..iu  which  originated,  Ix-von  I  doubt,  the  plan  of 
the^(rt*hlc  cathedral,  after  its  passage  thrjjlj8h  v»riyus 

rs  of  the  period,  w  ho 


that  of  the  arch  itself  or  of  the  simplest  Joggling, 
this  period  to  the  restoration  of  the  art*  at  a  late 


art*  at  a  late  period, 
the  name  of  Gothic, 


some  extraordinary  Gothic 


on  the 
to  have 
1  of  returning 
.  of  St.  Sophia 

in 

f-d'eeuvre  of  the  lower  empire,  and  per- 
the  only  specimen  It  ha*  left  u*.  The 
of  St.  Mark  at  Venice  rose  in  the  tenth  or 
th  century  ;  it  was  the  work  of  Greek  architect*, 
and  is  invaluable  in  tracing  the  history  of  architecture : 
iu  plan  and  it*  beautiful  proportion*  remind  the  spee- 
of  the  magnificence  of  the  ancient*.  Nearly  about 
cities  of  Italv  began  to  exhibit 
art.  In  1013  the  Florentines  laid  the 
of  the  church  of  S.  Miniato ;  but  the  most 
rttraordinary  monument  of  the  period  was  the  cathedral 
at  Pisa,  erected  by  Buschetto  da  Dulichio,  a  Greek  ar- 
in  1016 :  this  building  is  lined  both  inside  and 
i  with  marble,  and  the  roof  is  borne  on  four  ranks 
of  columns  of  the  same  material.  The  commerce  of  the 
Puant  enabled  them  to  explore  the  Levant,  the  island* 
c-n  the  coast  of  Asia  Minor.  Egypt,  and  Africa,  for  the 
most  costly  and  precious  marble*  which  were  used  in  the 
work.  Painters  and  sculptors  were  brought  from  Greece 
to  embellish  their  buildings,  and  these  contributed  to 
introduce  a  better  taste  In  the  arts.  Had  Buschetto  lived 
to  form  a  school  here,  there  can  be  little  doubt  that  ar- 
chitecture would  have  been  at  once  re-established;  but 
such  does  not  appear  to  have  been  the  case,  and  the  suc- 
cessful cultivation  of  it  was,  consequently,  deferred  for  a 
time.  The  (idling  tower,  as  it  is  usually  called,  or  cam- 
panile, at  Pisa,  was  raised  close  to  the  cathedral  in  the 
twelfth  century  ;  It*  inclination  evidently  arise*  from  a 
failure  hi  the  foundation ;  its  style  evinces  but  little 
progress  a*  compared  with  the  cathedral. 

In  the  thirteenth  century  the  church  of  the  Virgin  of 
Assist  waa  erected  in  Tuscany,  anil  the  castel  del  Ovo  at 
Naples  ;  the  first  by  Lano,  and  the  last  by  Fucio,  both 
Florentines,  Nicolo  da  Pisa,  their  countryman  and  co- 
tun  porary,  was  employed  on  several  edifices  of  consider- 
«&>a  in  Bologna.  Padua,  and  Venice.  Hi*  greatest 
work  was  the  church  at  Padua,  dedicated  to  St.  Anthony, 
the  sculpture  in  which  is  chiefly  from  Ids  hand.  The 
church,  however,  at  Florence,  deUa  san'-issima  Trinlti,  Is 
1:1.  ti  •  -t  work,  of  who  h  it  is  Mo  Mi'.al!  ■ -tn-r n.ii irn  to  say 
ih*i  it  was  the  admiration  of  so  great  a  man  as  M.  A.  da 
Hurmarotti.  Amolfo  di  Lapo  built  the  church  of  St. 
Crocc,  and  designed  the  cathedral  also  at  Florence  of 
Santa  Maria  de'  F'iori.  All  the  cities  of  Italy,  indeed,  at 
thu  epoch  seemed  to  be  emulous  of  outvying  each  other.  I 
Bhojo  Barbetta  was  engaged  at  Venice  on  the  church  of 
Santa  Maria  Formosa ;  many  works  were  in  progress  at 
Bologna ;  the  marble  chapel  of  the  church  of  Santa  Maria  I 
Naggiore  at  Rome,  about  the  year  121*6,  was  executed  by 
Marrhione :  every  eflbrt  indicated  the  speedy  restoration  j 
of  purr  art.  These  scintillations,  however,  of  good  taste  | 
■ere  confined  to  Italy  ;  in  the  other  parts  of  Europe  the 
t»ot hie  style,  —  one,  indeed,  in  some  of  its  monuments, 
of  stupendous  grandeur,  of  which  we  shall  treat  in 
saother  article, —  was  prevalent,  and  soon  afterwards  lu  | 
Germany  carried  to  the  utmost  pitch  of  perfection.  It 
»*s  in  the  thirteenth  and  fourteenth  centuries  that  the 
catbrdr»j  at  Strasbourg  was  erected,  under  the  designs  of 
lreia  Steinbeck.    Tho  ' 


In  Franco  and 
tures. 

In  Italy  architecture  was  fast  approaching  to  a  | 
restoration.  John  of  Pisa  son  of  the  Nicholas  wh 
have  Just  mentioned,  was  employed  by  his  townsmen  on 
the  Campo  Santo.  This  public  cemetery  was  in  the 
Gothic  style,  nnd  Is  remarkable  for  the  elegant  simplicity 
of  its  plan  and  the  beauty  of  its  details.  It  is  a  singular 
link  of  the  chain  of  history  of  this  art:  there  is  no 
difficulty  in  discerning  the  struggle  in  the  mind  of  the 
architect  to  free  himself  from  those  Gothic 
which  seemed  to  hang  on  It  as 
mediate  return  to  the  classic 
became  completely  restored  in  Ital 
tury.  The  troubles  throughout 
the  time  that  Bmnelhmchi  anp. 
genuine  art,  to  which  title  he  ha*  a 
claim.  By  a  diligent  Investigation  of  the  remains  of 
ancient  Rome,  with  the  scale  and  compasses  In  his  hand, 
he  succeeded  in  reviving  the  ancient  rules  of  art,  the  Just 
use  of  the  orders,  and  was  himself  the  first  to  make  a 
practical  application  of  his  discoveries.  He  well  knew 
how  to  unite  theory  with  practice,  and  from  a  L 
acquaintance  with  the  monuments  of  antiquity  was  led 
to  the  principles  of  sound 
all  other  knowledge  In  archil 

The  cathedral  at  Florence.  I 

which  he  effected  with  a 
He 

the  original  designer, 
the  age  more  as  a  phan- 

i  ■      ■  "the"1'"        :"'::!"'  U" 

the  project  Into  execution  ; 


The  erection  of  the  dome  and  cupola  of  Santa  Maria 
de'  F'iori  opened  the  road  for  some  of  the  grandest  ex- 
amples of  human  skill  applied  to  the  art :  it  was  the  subject 
of  eulogy  from  Michael  Angelo,  and  Is  still  the  astonish- 
ment of  those  who  know  how  to  appreciate  the  difficulties 
by  which  it  was  surrounded.  The  school  formed  by 
Brunelleschi  spread  by  means  of  his  disciples  through 
Italy,  and  propagated  the  art  in  that  revived  state,  which 
acquired  liberal  and  enlightened  protectors  In  the  Mc- 
dlcis,  tho  dukes  of  Milan,  and  many  noble*  of  Italy, 
who  opened  their  palace*  to  its  professors,  and  the 
learned  generally.  These  latter,  who  had  after  the 
arrival  of  cardinal  Bessarlon  and  other  Greeks  rendered 
Italy  illustrious  by  their  labour*,  soon  opened  the  works 
of  Vitruvius  to  the  architect,  in  which  they  were  con- 
siderably aided  by  Leo  Hattista  Alberti,  of  the  noble  and 
ancient  family  of  the  Albertis  of  Florence,  who  himself 
did  not  disdain  to  practise  architecture,  as  an  art.  Bold 
and  ingenious  as  Brunelleschi  his  predecessor,  his  de- 
signs have  the  further  charms  of  a  grace  and  elegance 
which  the  former  did  not  exhibit ;  and  his  work  on  the 
art,  the  only  one  at  that  period  which  could  be  put  jn 
competition  with  the  ancient  master  Vitruvius,  whose 
obscurity  in  many  parts  left  much  for  experience  to  dis- 
sipate, displayed  such  vast  (tores  of  erudition,  such  a 
profound  knowledge  of  construction,  and  so  accurate  an 
acquaintance  with  the  works  of  the  ancients,  that  ij  not 
only  contributed  to  Its  firm  establishment,  but  left  little 
to  desire  on  the  theory  and  practice  of  architecture. 

About  the  period  that  Alberti  was  thus  engaged,  an 
extraordinary  work  in  the  history  of  the  art  appeared 
from  the  pen  of  Francesco  Colon  na  (In  14o7).  under  the 
title  of  "  Pollphlli  Hypnerotomachla,"  and  published 
In  folio  by  Aldus.  This  book  is  now  extremely  rare  ;  it 
1*  replete  with  plates,  some  of  great  beauty,  from  wood 
blocks,  and  in  It  the  author,  in  a  supposed  dream,  pro- 
mulgates sound  precepts,  noble  ideas,  and  principles 
valuable  to  tho  amateur  and  architect.  Fclibien  recom- 
mends to  the  artist  it*  perusal,  which  he  considers  almost 
as  necessary  as  that  of  Vitruvius.  Indeed  the  poetic 
descriptions  in  it  of  pyramids,  mausolea,  colossal  statues, 
cirri,  amphitheatres,  temples,  and  palaces,  seem  to  have 
made  more  Impression  at  the  time  than  the  dry  doctrines 
of  Vitruvius,  and  Italy  soon  saw  realised  the  poetic 
dream*  of  the  author.  In  the  period  of  a  century  and  a 
half  the  cities  of  Italy  were  embellished  with  the  porks 
of  B  ram  ante,  M.  A.  da  Buonarotti,  Raphael,  Julio 
Romano,  San  Gallo,  Raltaiar  Peruzzl,  Giocnndo,  San 
Micheli,  Sansoviuo,  Serlio,  Pirro  Ligorio,  Vignola,  Pal- 
ladio,  Scamos si,  and  a  long  list  of  others  whoso  names 
are  an  honour  to  their  country. 

It  was  late  before  pure  art  reached  this  country.  In  it 
Inigo  Jones  js  the  father  of  architecture,  and  we,  fo* 
tunately,  still  possess  some  of  his  beautiful  designs.  II  « 
can  scarcely  be  said  to  have  completely  emancipated 
himself  from  the  trammels  of  the  debased  Elizabetl. \n 
style,  a*  it  is  called,  till  the  beginning  of  the  relgv  of 
Charles  I.,  which  was  a  splendid  epoch  of  the  art*  In 
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selves,  produce  a 


exhibited  and  still  exhibits  a 
mid  may  perhaps  be 
the  highest  rank  in  the 


school  of  architecture 
very  high  degree  of 
fairly  considered  at 
present  day. 

Architkctirr,  Chinrtc.  A«  a  description  of  the  build- 
ings of  China  would  be  out  of  place  In  a  work  of  this 
nature,  the  subject  of  the  present  article  is  confined  to 
a  general  view  of  the  principles,  the  character,  and  the 
taste  of  Chinese  architecture.  To  describe  its 
forms,  for  the  purpose  of  identifying  them,  is 
tary  ;  they  are  universally  known. 

When  we  reflect  on  the  limits  to  which  in 
or  imitation  havo  for  so  long  a  period  bee 
are  led  to  the  conclusion,  whatever 
Chinese  arc  deficient  in  that  activity  of  mind  which  con 
ducts  other  nations  by  degrees  to  perfection.  In  China 
the  rise  of  the  arts  seems  to  have  been  constantly  re- 
pressed by  the  state  of  mechanical  drudgery  and  servitude 
in  which  the  people  are  restricted.  In  their  painting,  for 
example,  the  most  exact  imitation  of  plants,  fruits,  and 
trees,  is  thought  indispensable.  A  Chinese  painter  would 
think  it  necessary  to  count  the  scale*  between  the  head 
and  tall  of  a  carp  he  was  about  to  represent ;  in  other 
words,  he  is  more  of  a  naturalist  than  an  artist.  In 
China  every  matter  relating  to  building  Is  the  subject  of 
regulation  by  the  police,  which,  rather  than  theory, 
governs  its  architecture.  The  laws  of  the  empire  detail 
and  enforce  with  the  greatest  precision  the  mode  of  con- 
structing a  lou  or  palace  for  a  prince  of  the  first,  second, 
or  third  rank,  of  a  grandee,  of  a  mandarin.  Sec.  A  man, 
unless  he  hold  some  office,  who  acquires  a  fortune  by  his 
own  exertions  is  not  allowed  to  build  a  house  above  his 
rank  in  society  ;  his  condition  has  nothing  to  do  with  it. 
According  to  the  ancient  law  of  the  kingdom,  the  number 
and  height  of  the  apartments,  the  length  and  height  of 
a  building,  are  all  regulated  with  precision,  from  the 
plain  citizen  to  the  mandarin,  and  from  the  latter  up  to 
the  emperor  himself.  Herein  alone  wo  have  sufficient  to 
account  for  the  poverty  and  want  of  invention  in  Chinese 
art. 

In  speaking  of  the  principles  of  Chinese  architecture, 
the  word  Is  not  applicable  in  the  same  way  as  when  we 
speak  of  classic  architecture,  but  Is  meant  to  apply  to 
those  primitive  causes  which  gave  birth  to  it.  Character 
and  taste  in  every  species  of  architecture  are  the  neces- 
sary results  of  these  elements.  M.  de  Pauw  has  well 
described  It,  in  respect  of  its  principles  and  elements. 
It  Is  impossible,  he  says,  to  lie  mistaken  In  the  objects 
which  were  the  models  of  Imitation  of  their  first  build- 
ings :  they  are  Imitations  of  tents,  and  that  is  in  corn 
sonance  with  all  our  knowledge  of  the  primitive  state  of 
the  Chinese,  who  were,  like  all  the  Tartar  tribes,  no- 
madic. This,  beyond  doubt,  is  the  true  origin  of  their 
dwellings.  However  the  missionaries  of  Pekin  may  have 
r<''':itr.i  M.  de  Pauw  upon  some  in  iccuracies  there  can  lie 
little  hesitation  In  agreeing  with  him  on  this  head.  One 
of  its  strongest  proofs  is  the  form  of  the  Chinese  roof. 
Nothing  but  the  form  of  a  tent  or  pavilion  could  have 
given  the  Idea  of  It ;  and  though  carpentry  was  for  a  long 
period  made  subservient  to  this  form,  reasoning  from 
the  progress  of  all  inventions.  It  would  be  Impossible 
to  believe,  where  carpentry  supplied  the  architecture, 
it  should  all  at  once  have  adopted  combinations  and 
coverings  so  light  and  at  the  same  time  so  complex. 
There  Is  another  point  of  analogy  with  the  tent  con- 
struction, which  is,  that  there  is  nothing  like  the 
appearance  of  a  member  of  wood,  similar  to  our  archi- 
trave, destined  to  He  on  the  tops  of  the  columns,  and 
receive  and  support  the  remainder  of  the  carpentry. 
The  Chinese  roofs,  on  the  contrary,  jut  out  beyond  the 
columns,  whose  upper  extremity  is  hidden  by  the  eaves  : 
hence  the  omission  of  the  use  of  capitals.  It  is  easy  to 
perceive  that  extreme  lightness  must  result  from  the 
imitation  whereof  we  are  speaking.  The  spirit  and 
character  of  tents  carried  into  the  construction  of  cities 
might,  at  least  in  reality,  be  lost  and  altered  by  a  change 
of  materials.  The  semblance  of  lightness  might  be  found 
In  union  with  essential  solidity  of  construction  :  the 
character  would  have  been  Intellectually  the  same.  Here, 
however,  Identity  of  material  has  contributed  to  the 
Identity  of  the  copy  with  the  original.  The  Greeks, 
whose  model  was  carpentry,  copied  m,  as  It  were,  a  figur- 
ative manner,  and  the  change  from  wood  to  stone  soon 
removed  the  appearance  of  weakness  and  lightness  that 
was  found  in  the  model.  In  China  the  material  remains 
the  same,  and  its  architecture  of  wood  still  copies  the 
model  of  wood  ;  hence,  the  lightness  of  the  original  is 
transferred  to  the  copy. 

Lightness  Is  the  essential  character  of  Chinese  ar- 
chitecture ;  but  there  is  another  characteristic  quality, 
both  of  the  model  and  the  copy,  that  is  observable  In  the 
edifices  of  China,  which  is  its  gayness  of  appearance.  In 
this  respect  scarcely  any  style  presents  a  more  pleasing 
effect.  Its  roofs,  single  and  double,  brilliantly  painted, 
Its  gaily  diapered  porticos,  the  gloss  over  the  whole 
surface,  the  harmony  of  this  species  of  decoration, 
light  and  flowing  forms  of  the 
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In  speaking  of  i 
naturally  recurs  to  sculpture  for  the  | 
not  found  in  Chinese  architecture, 
ornament  consists  in  varnishing  columns,  colouring 
roofs,  coating  wall*  with  porcelain,  and  the  like  ex- 
pedients. The  figures  painted  on  their  buildings  are 
connected  with  their  religion,  and  the  merit  of  the  art  is 
secondary.  The  art  <>t 'otMBMatiBg  in  China  I*  a  sort  of 
patchwork,  yet  the  parts  of  Chinese  architecture  are  In 
unity  with  each  other.  A  foreign  style  could  never  be 
made  to  amalgamate  with  it ;  it  has  been  developed  In  a 
mode  conformable  to  the  wants  of  the  country,  and  its 
duration  for  such  a  number  of  ages  l~ads  us  to  conclude 
that  it  wM  not  lightly  be.  abandoned  by  the  people  that 
have  adopted  it. 

Architrctt'rb,  Egyptian.  The  preservation  of  the 
Egyptian  monuments  of  architecture,  in  many  instances 
so  perfect  as  they  still  appear,  is  highly  calculated  to 
excite  our  surprise  and  admiration,  inasmuch  as  ancient 
Kgypt  ceased  to  exist  in  Its  splendour  long  before  the 
period  of  the  earliest  histories  that  have  come  down  to 
us.  Almost,  as  it  were,  separated  from  the  rest  of  the 
world,  by  seas  of  sand  as  well  as  water,  and  bordering  on 
the  most  savage  tribes,  it  seems  indebted  to' those  cir- 
cumstances for  the  protection  its  edifices  have  received. 
Had  the  country  received  as  successors  to  Its  early  in- 
habitants a  powerful  people,  if  rich  and  Industrious  cities 
had  risen  on  the  sites  of  the  old  ones,  the  temples  of 
Kgypt  would  doubtless  have  been  used  as  quarries  ad- 
mirably suited  to  the  purpose.  Arabian  hordes,  and  the 
almost  barbarous  and  wretched  inhabitants  of  the  present 
day.  have  indeed  built  their  villages  on  some  of  the  ancient 
sites.  The  terraces  of  some  of  the  temples  serve  as 
floors  to  modern  habitations ;  and  at  Thebes,  a  town  of  two 
stories,  or  rather  two  stories  of  towns  built  on  the  ceil- 
ings of  these  everlasting  ruins,  indicate  that  the  means  of 
destruction  have  not  been  equal  to  the  natural  resistance 
of  works  of  such  solidity.  No  people  ever  existed  whose 
whole  feelings  were  so  much  a  passion  for  ever-enduring 
monument*.  Religion,  a  genius  formed  by  that  religion, 
government,  habits,  climate,  materials,  all  united  to  confer 
on  their  buildings  a  durability  as  great  as  the  power  of 
man  can  confer ;  and  the  efforts  resulting  from  such 
causes  were  successful. 

In  a  preceding  article  we  have  adverted  to  the  threi? 
classes  of  mankind,  whose  different  wants  had  an  influence 
on  their  styles  of  architecture.  It  is  not  a  forced  sup- 
position that  the  primitive  inhabitants  of  Kgypt  used  the 
excavations  with  which  nature  furnished  them  for  pro- 
tection against  the  heat  of  a  sultry  climate.  As  the 
inhabitants  of  Tyre,  Sidon,  and  Palestine  were  Indebted 
to  their  forests  of  cedar  for  becoming  great  workers  in 
wood,  so  the  Kgvptians,  from  their  earliest  mode  of  life, 
from  their  quarries  and  the  facility  they  acquired  in  hol- 
lowing them  out,  gained  that  aptitude  for  working  stone, 
and  that  high  degree  of  perfection,  so  manifest  in  their 
works.  It  Is  true  that  their  country  is  not  the  only  one 
In  which  excavations  abound ;  but  in  most  other  places 
these  excavations  have  been  caused  by  working  them  as 
quarries,  and  no  trace  of  architecture  or  human  abode 
can  be  perceived  in  them.  In  Egypt,  on  the  contrary, 
where  the  caverns  still  furnish  dwellings  for  the  inhabit- 
ants, Immemorial  custom  has  assigned  them  to  the  use  of 
mankind.  The  immense  subterraneous  apartments  of 
Egypt  must  not  be  placed  to  the  account  of  luxury  in 
sepulture.  Herodotus  tells  ns,  that  the  priests  would  not 
allow  him  to  visit  the  subterranean  apartments  of  the 
labyrinth  in  which  they  dwelt,  and  which  were  considered 
the  most  beautiful.  Now,  if  this  species  of  dwelling  was 
used  In  the  refined  times  of  Egypt,  A  fortiori  would  it 
have  been  so  In  the  earlier  ages.  Throughout  Kgvpttan 
architecture  its  origin  appears.  A  slmplicitv  bordering  on 
monotony ;  extreme  solidity,  amounting  to  heaviness ;  are 
its  principal  characters.  There  is  entire  absence  of  every 
thing  that  can  be  traced  to  a  type  of  carpentry,  as  in  the 
Grecian  orders;  hence  it  appears  certain,  that  at  least 
Its  type  was  different,  and  that  type  was  cavern  excava- 
tion. The  exception  that  seems  to  arise  from  the  use  ef 
columns  does  not  militate  against  the  theory  ■  for  decor- 
ation tnvariably  refers  to  nature  for  objects  ot  imitation  ; 
and  nothing  would  sooner  occur  iu  decorating  pillars  in 
every  style  than  the  imitation  of  trees  and  plants,  without 
referring  to  them  as  a  type. 

The  honours  of  sepulture  seem  to  have  been  the  cause 
of  the  most  stui 
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p-nded  ram*  upon  their  tombs  more  immense  than  other 
sags  did  upon  their  palaces.  They  were  of  opinion,  he 
observes,  that  the  frailty  of  the  body  during  life  was  not 
worthy  of  a  substantial  and  solid  abode.  .They  con- 
sidered a  palace  like  an  inn,  which  is  occupied  by  many  in 
succession,  and  in  which  one  stop*  but  for  a  day.  Their 
however,  they  considered  as  the  real  palace  in 
abode  was  to  be  perpetual ;  hence,  they  spared 
in  rendering  them  worthy  of  such'  an  object, 
iposrd  that  the  pyramids  were  but  immense 
that  the  bodies  of  the  kings  were  interred 
touring  subterranean  spot ;  in  short,  that 
i  of  stone  were  erected  to  mislead  one  from 
i  the  body  occupied.  This,  howcrer,  would 
of 


From  Egypt  were  derived  the  principal  mysteries  that 
1  into  other  religions,  and  ft  was  in  the  darkness  of 
nts  that  those  Initiations  had  birth, 
the  first  law.  Secrecy  was  there 
figure  of  llarpocrates.  According  to 
s»  with  which  the  entrances  of  their 
:ed,  signified  that  Egyptian  mytho- 
and  emblematic.  The  number  of 
I  with  a  serie*  of  doors,  prevented  the 
itself  from  being  seen.  This,  which  none  were 
rh,  was  small  in  extent,  and  in  it  the 
or  its  image  was  preserved.  It  was  In  the 
galleries,  porticos,  and  dwellings  of  the  priests,  that  the 
Urge  area  which  the  temples  covered  was  occupied. 

Excepting  some  varieties  in  the  plans  of  their  temples, 
a  sameoess  of  character  and  uniformity  is  observable  in 
them,  which  pervade  their  fronts,  their  general  forms, 
and  the  details  of  their  decoration  ;  which  latter  are  mostly 
of  the  hieroglyphic  species,  certainly  the  most  monotonous 
of  all  decorations.  To  give  the  reader  a  general  idea  of 
the  temples  of  tbc  country,  a  diagram  of  that  at  Ksneh  is 
subjoined.    With  the  Egyptians,  heaviness  seemed  to  be 


synonymous  with  strength,  height  with  grandeur,  and 
sue  or  mass  with  power.  Uniformity  of  plan  is  universal. 
The  right  line  and  square  was  never  abandoned,  and,  as 
M.  de  Carlos  observes),  there  exists  no  circular  monu- 
ment in  this  stvle.  In  the  elevations  the  uniformity  is 
Kill  more  striking,  uo  division  of  parts,  no  contrast,  no 
effect.  It  would  seem  that  the  ideas  we  have  for  judging 
of  art,  were  no  guide  with  the  architecture  of  that 
country.  Uniformity  of  decoration  was  an  almost  ne- 
cessary result  of  the  institutions  of  the  country:  the 
edifice*  were  destined  to  receive  certain  inscriptions  In 
symbolic  characters,  and  were  not  allowed  to  be  left  in 
that  respect  to  the  caprice  of  the  architect. 

As  respects  the  materials  for  building  which  the  country 
aff  »rded.  we  shall  speak  as  concisely  as  possible.  Though 
pshn  trees  are  found  about  the  deserts  of  Lybia,  and 
near  Dendera,  timber  of  every  sort  Is  scarce ;  indeed  the 
soil  is  not  suitable  to  the  growth  of  trees.  The  most 
common  next  to  the  palm  tree  is  the  acacia;  but,  with 
the  exception  of  the  palm  tree,  roost  of  the  trees  of 
Egypt  are  unfit  for  building  purposes.  The  oak  does  not 
stow  in  Egypt,  and  the  modern  inhabitants  import  that 
from  Arabia,  as  well  as  the  fir  which  they  use  in  their 
buildings.  Brick  seems  to  have  been  a  material  used 
from  the  earliest  date ;  it  was  unburnt,  being  merely  dried 
in  the  sun.  Pocock  says  it  is  made  of  the  mud  deposited 
by  the  Nile,  which  is  of  a  black  colour,  sandy,  and  mixed 
•kh  Ainu  and  shells.  One  of  the  pyramids  described  by 
ed  with  this  species  of  brick,  and 
i  by  any  cement.  Bricks,  however,  were  used 
after  undergoing  the  heat  of  the  fire  at  a  very  early  period, 
as  we  learn  from  Scripture,  Exod.  v.  6.,  where  we 
nnd  the  Israelites  condemned  to  the  labour  of  making 
bricks  without  straw  to  burn  them.  Stone  of  almost 
every  description,  marbles,  and  granite,  were  to  be  had 
these,  as  wo  have  before  observed,  the 
expert  in  working. 

must  have  been  considerable 
employed,  for  some  of  the  blocks 
1  were  of  enormous  dimensions  ;  and  to  form  an 
idea  of  the  quantity  used,  it  is  only  necessary  to  mention 
that  the  walls  of  some  of  their  temples  extend  to  the 
of  twenty-four  feet.  Indeed,  the 


Egyptians  were  very  exp 
In  construction  there 


wall*  to  the  principal  entrance  of  the  gate  at  Thebes  are 
no  less  at  their  base  than  fifty  feet  in  thickness.  The 
are  all  squared  Inside  as  well  as  on  the  external 


squared 
work  is  to  be 


surprising  durability  of  their  monuments.   The  roofs  are 

all  formed  of  single  blocks  of  stone  from  pier  to  pier ;  no 
trace  of  the  arch  is  any  where  discoverable.  In  the 
pyramids  the  passages  are  covered  with  stones  Inclined 
to  each  other,  terminating  in  a  point,  one  stone  lapping 
over  the  other. 

The  Egyptian  temple,  unlike  that  of  the  Greeks,  which 
may  be  almost  all  taken  In  at  one  view  both  interiorly 
and  exteriorly,  consists  of  an  assemblage  of  porticos, 
courts,  vestibules,  galleries,  and  other  apartment*  com- 
municating with  one  another,  each  of  which  in  sise  had 
little  relation  to  the  rest  of  the  edifice.    They  were 

with  wall*  ;  and  those  which 
nt  by  a  wall  en- 


usually  in  a  spot 
were  not  so  surrounded 
gaged  to  the 
or  a  third  of  the 
of 

or  even  more  of  lu 

ras  ornamented  with  sphinxes 
>mos  was  the  propyl um  or  fore 
,  and  from  that  to  a  third,  the 
of  them  not  being  fixed.  Beyond  the  propyla 
was  situated  the  temple  itself  (or  naos),  which  consisted 
of  two  parts,  the  pronaos  or  fore  temple,  and  the  seeos 
or  sanctuary,  which  In  Egyptian  temples  was  very 
small,  and  contained  a  figure  of  the  divinity,  usually  re- 
presented under  the  form  of  ,..in.-  animal.  Some  <>i  these 
temples  were  of  very  large  dimensions ;  that  of  Jupiter  at 
Thebes  was  more  than  14*>0  feet  long  and  300  feet  wide, 
exclusive  of  the  porticos  that  led  to  It.  The  forms  of  all 
the  plans  are  either  square  or  rectangular.  The  art  of 
designing  a  plan  In  modern  architecture  becomes  difficult 
from  the  necessity  of  keeping  the  apartments  within  such 
bounds  that  they  may  be  covered  or  roofed,  and  of  ar- 
ranging the  decorations,  and  of  counterpoising  thrusts  ; 
but  the  Egyptian  architect  had  no  such  difficulties  to 
contend  with.  Columns  were  brought  to  the  spot  and 
covered  at  once  with  masses  of  stone,  all  combining  with- 
out much  contrivance  with  the  exterior  walls:  hence, 
the  abundant  use  of  columns  in  the  interior  of  their 
buildings.  Great  regularity  appears  in  their  plans.  The 
temple  at  Philsr,  evidently  from  its  being  suited  to  the 
form  of  the  island  on  which  It  was  built,  is  the  only 
exception  to  the  observation.  Their  intercolumniat  ions 
are  narrow,  rarely  exceeding  twice  and  a  half  the  width 
of  the  column,  and  usually  not  more  than  a  diameter  and 
a  half.  The  elevation  is  always  uniform  and  monotonous, 
always  of  one  story,  and  without  columns  above  columns. 
The  pyramidal  form  seems  to  pervade  every  edifice,  and 
the  result  must  be  great  solidity.  Their  columns  may  be 
considered  as  of  two  sorts,  circular  on  the  plan,  and 
polygonal ;  the  former  differ  only  among  each  other  by 
their  being  sculptured  or  not  with  hieroglyphics.  Those 
representing  as  it  were  bundles  of  rods  or  trunks,  arc 
generally  encircled  at  different  heights  with  bands  like 
the  hoops  of  a  cask,  generally  in  two  or  three  ranges  of 
three,  four,  or  five  each.  This  part  of  the  arrangement 
seems  to  have  been  quite  arbitrary.  The  polygonal 
column  frequently  occurs,  but  more  generally  where  the 
edifice  has  been  formed  out  of  a  rock  or  quarry.  All  the 
columns  rise  from  their  bases  in  right  lines,  diminishing 
to  the  top,  without  any  appearance  of  entasis  or  swelling. 
One  can  hardly  say  that  any  precise  proportion  Is  pre- 
served between  their  height  and  their  thickness.  In 
describing  thorn,  we  can  only  say  that  they  were  short, 
thick,  and  of  enormous  diameter,  the  latter  in  some  cases 
extending  to  as  much  as  eleven  feet.  What  are  under- 
stood by  pilasters  are  not  found  in  Egyptian  buildings, 
though  some  quadrangular  columns  might  give  that  Idea, 
excepting  only  in  the  small  sepulchral  chamber  of  tho 
great  pyramid.  Bases  are  also  rarely  found ;  but  the 
capitals  of  their  columns  exhibit  great  variety.  In  general 
form  they  are  either  square,  vase-formed,  or  swelled; 
some  of  them  are  very'  elegantly  shaped  and  decorated 
with  the  lotus,  the  palm  branch,  and  other  kinds  of 
vegetation,  and  occasionally  with  the  human  head.  They 
arc  usually  without  abacus,  and  are  connected  to  the 
architrave  by  a  small  die  or  square  block  out  of  the  same 
piece  of  stone  as  the  capital.  The  entablature  rarely,  If  • 
ever,  consisted  of  more  than  an  architrave  surmounted 
by  a  huge  cavetto,  which  finished  upward  with  a  head  or 
fillet.  This  cavetto  was  frequently  ornamented  with 
glyphs  and  other  Indentations  of  the  surface,  and  the 
wings  of  the  vulture  in  the  centre.  The  covering  of  the 
temple  was  a  flat  terrace,  though  there  are  no  proofs, 
by  the  remains  of  steps  to  ascend  to  it,  that  it  was  so 
used. 

Some  years  ago  a  question  was  proposed  by  the  French 
Academy  of  Inscriptions  and  Belles- Lettres.  whether  the 
Greeks  borrowed  their  architecture  from  the  Egyptians ; 
that  question  has  been  well  answered  by  M.  Qu 
de  Qulncy,  in  the  Encyc.  Method.,  to  whoi 
Indebted  for  much  in  this  article,  and  the 
his  answer  is  as  follows: —There  Is  no  such 
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other  I*  Intellectual :  it  li  that  of  Impressions  which  tho 
qualities  whose  effects  the  building  art  accomplishes  can 
produce  upon  the  mind  of  every  man,  of  whatever  country 
ay  be.    Some  of  these  impressions  result  from  every 


may  be.  Some 
s|>ecies  of  architecture.  Architecture  sprung  as  we 
from  the  huu  of  Greece,  as  from  the  subterraneous  ex- 
cavations of  Egypt  and  the  tents  of  Asia,  and  from  several 
mixed  principles  to  us  unknown:  thus  the  use  of  the 
word  architecture  is  absurd.  We  ought  to  name  the 
species ;  for  between  the  idea  of  architecture  as  a  genus 
and  as  a  species,  there  is  the  same  difference  as  between 
language  and  tongue ;  and  to  seek  for  a  simple  origin  of 
architecture,  is  as  absurd  as  a  search  would  be  after  the 
primitive  language.  If  so,  the  hut  of  Vltruvius  would 
not  be  an  ingenious  fable,  as  some  have  said,  but  it  would 
be  a  ridiculous  falsehood  if  he  had  pretended  that  it  was 
the  type  of  all  architecture.  Vltruvlus.  however,  spoke 
only  of  Grecian  architecture ;  and  if  in  Egypt  there  exists 
another  type,  that  only  proves  that  the  hut  was  not  the 
type  of  Egyptian  art,  but  that  it  was  that  of  Greek  art, 
and  that  theory  would  be  fabulous  which  pretended  to  be 
universal.  We  will  conclude  this  article  by  adding  that 
similarity  between  certain  forms  of  ornament,  certain 
details  borrowed  by  the  one  from  another,  prove  nothing 
more  than  that  between  the  people  by  whom  they  were 
used  there  was  some  Interchange  of  commerce  or  other 
intercourse,  which  could  not  long  subsist  without  some 
sort  of  necessary  transfusion  of  the  inventions  and  habits 
of  one  of  those  countries  into  the  habits,  manners,  and 
customs  of  the  other. 

A  rciiitectukk,  Gothic.  —  To  form  a  correct  idea  of  the 
Gothic  style  of  architecture,  It  will  be  necessary  to  trace 
its  progress  through  one  very  different  In  its  details, 
though  not  exactly  so  In  its  plan  and  arrangements.  Its 
type  is  of  a  mi xeu  character,  and  not,  as  we  have  seen  in 
the  two  foregoing  articles,  founded  on  the  habits  of  a 
people.  Though  a  search  into  the  origin  of  the  pointed 
arch  is  an  idle  and  useless  inquiry,  it  wdl  be  necessary  in 
the  end  to  glance  at  that  as  incidental  to  the  style  under 
consideration. 

The  ancient  basilica,  which  derived  its  name  from  ba. 
sileus,  king,  and  oikos,  house,  was  the  part  of  the  king's 
palace  in  which  justice  was  administered  to  the  subjects. 
The  building  for  this  purpose  retained  its  name  long 
after  the  extinction  of  the  kingly  office,  and  was  In  use 
with  the  Romans  as  well  as  with  the  Grecians.  Vitruvlus 
docs  not,  however,  give  us  any  specific  difference  between 

le.  He 
1  arrange* 

and  we  refer  the  reader  to  his  work  for  the  par- 
ticulars  or  it.    The  name  was  afterwards  transferred  to 
the  first  monuments  of  Christian  worship,  not  because, 
sed,  the  first  Christian  emperors  used 
for  the  celebration  of  their  religion, 
but  more  probably  with  reference  to  the  idea  of  sove- 
which  the  religion  exercised,  though  no  assertion 
that  such  a  conclusion  is  necessarily  to 
be  drawn.    There  is  no  doubt  that  the  most  ancient 
Christian  basilic* 


those  erected  by  one  or  the  other  of  those  peopli 
baa  (ch.  1.  1.5.)  given  the  details  of  its  form  and  ar 
ment,  and  we  refer  the  reader  to  his  work  for  th 


m.    There  is  n< 

in  basilica  were  constructed  expressly  for  the 
purpose  of  that  religion,  and  their  architectural  details 
suttidently  point  to  the  epoch  in  which  they  were 
erected.  Nevertheless  these  new  temples  of  religion, 
both  in  the  whole  and  in  the  details,  borrowed  so  much 
of  those  of  the  ancient  basilic*,  that  even  on  this 
It  Is  not  surprising  that  they  should  have  re- 
A  general  notion  of  one  maybe  formes! 

which  will  immediately 


show  how  admirably  It  was  suited  to  the  reception 
of  an  extremely  numerous  congregation.  The  number- 
less columns  which  were  at  hand,  the  remains  and  ruins 
of  ancient  edifices,  were  put  in  requisition  for  the  con- 
struction of  these  basilica*,  of  which,  adopting  the  former 
buildings  of  that  name  as  the  type,  they  proportioned  the 
elevation  to  the  extent  of  the  plans,  and  in  some  cases 
decorated  It  with  the  richest  ornaments,  lustead  of  con- 
necting the  columns  together  by  architraves  on  thctr  top, 
which  were  not  at  hand  as  were  the  former,  arches  were 
thrown  over,  not  only  to  connect  them,  but  that  thereon 
might  be  carried  up  to  bear  the  roofing.   On  this 


sort  of  substruction,  vaults  could  not  with  safety  have 
been  borne.  Erom  these  the  obvious  and  natural  step 
was  to  piers,  connected  by  arches  and  ornamented  witb 
pilasters  or  columns.  The  piers  underwent  a  change  by 
being  made  circular  on  the  plan ;  these  again,  for  the 
purpose  of  giving  the  interior  a  lighter  appearance,  were 
made  polystylic  or  in  ribs,  and  ultimately  received  a 
vaulting  and  cross  vaultings  in  character  with  their  plan 
below.  Though  tho  practice  of  vaulting  large  areas,  and 
the  pointed  arch,  did  not  appear  till  a  considerable  time 
after  the  building  of  the  first  Christian  basilica?.  It  is  to 
be  observed  that  tho  Temple  of  Peace  at  Rome  had  pre- 
viously to  that  period  exhibited  a  specimen  of  the  profound 
knowledge  of  the  Romans  in  the  practice  of  vaulting; 
in  that  example  groined  vaults  of  very  large  dimensions 
were  borne  on  entablatures  and  columns.  Nor  does  this 
knowledge  appear  to  have  been  lost  in  almost  the  last 
stage  of  decline  of  Roman  architecture  under  the  emperor 
Diocletian.  In  the  baths  of  this  emperor  are  to  be  seen 
not  only  groined  vaults  in  three  divisions,  whose  span  is 
nearly  seventy  feet,  but  at  the  back  of  each  springer  a 
buttress,  precisely  of  the  nature  of  a  flying  buttress,  Is 
contrived  to  counteract  the  thrusts  of  the  vaulting.  If  a 
comparison  be  made  between  this  large  hall  (now  used  as 
a  church),  of  the  baths  of  Diocletian,  with  the  nave  of  a 
Gothic  church,  the  difference  will  be  found  to  be  more 
such  as  must  result  from  the  nature  and  employment  of 
the  materials,  than  from  difference  of  style.  From  the 
age  of  Constantino  down  to  the  ninth  century,  the  edifices 
within  the  limits  of  the  Roman  empire  are  but  degraded 
specimens  of  Roman  architecture ;  and  there  is  no 
evidence  from  their  remains  (few  indeed  they  arc)  that 
the  Goths  and  other  barbarians  who  devastated  Italy  had 
any  other  Influence  on  the  arts  than  hastening,  perhaps, 
that  fall  from  which  it  would  seem  nothing  could  have 
saved  them.  We  quite  coincide  in  the  opinion  of  Moller, 
who  in  the  text  to  his  Deukmachlcr  der  Deutschen 
Raukunst  says,  "  I  cannot  possibly  agree  to  the  opinion 
of  those  connoisseurs  who  ascribe  an  individual  and 
peculiar  style  of  architecture  to  the  Goths  and  Lombards 
in  Italy  and  Spain,  to  the  Franks  in  Gaul,  and  to  the 
Saxons  in  England."  The  Roman  architecture  of  the 
fifth  and  sixth  centuries  was  the  model,  and  the  constant 
correspondence  from  every  part  with  Rome  kept  up  an 
influence  from  thence  over  the  arts  and  sciences.  Fine 
proportions  were  lost,  and  the  art  completely'  degenerated 
Into  a  servile  imitation  of  earlier  forms.  The  art  of  i 
struction  and  the  preparation  of  materials  did  na 
ever,  fall  away  from  solid  building.  The  basemen, 
palace  built,  ft  is  supposed,  at  Terracina,  bj  Theodorlc, 
the  Gothic  king,  who  reigned  in  Italy  from  a.  n.  493  to 
1S25,  is  in  the  Roman  style.  So  also  is  the  church  of 
St.  Apollinarii  at  Ravenna  ;  and  the  circumstance  men- 
tioned h)  the  « rite!  ■boVf  named.  vbO  up  to  tht  Msiod 
at  w  hich  we  are  writing,  D'Agincourt  excepted,  is  the 
only  writer  of  any  value  on  the  subject,  of  the  employ- 
ment by  Theodoric  as  architects  of  one  Aloysius,  an 
architect  called  Daniel,  and  the  well  known  Booties,  a 
native  and  senator  of  Rome,  is  a  strong  corroborative 
proof  that  the  edifices  of  the  Goths  were  btdtt  by  Romans 
and  in  the  Roman  style.  Neither  does  it  appear  likely 
that  upon  the  Irruption  of  the  Lombards  in  the  year  5G8, 
after  the  sway  of  the  Goths  had  lasted  so  long,  they 
should  have  established  a  style  of  their  own.  They  were 
a  rude  people,  whereas  the  Goths,  we  know,  had  become 
quite  a  civilised  nation,  whose  style  was  suited  to  the 
wants  and  habits  of  the  country.  It  is  true  that  I)'. Win- 
court  ascribes  to  the  Lombards  the  church  of  St.  Julian, 
near  Rergamo,  and  some  others ;  but  it  has  not  been 
proved  that  the  churches  in  question  were  really  erected 
by  the  Lombards.  The  appellation  of  Lqmbaraic  to  the 
style  of  church  building  which  existed  in  France  and 


9th  TO  ltvil  CSXTl'BV, 

Germany  stands  on 
admitted;  indeed  it 
Muratori,  and  Tirat 
the  Lombards  Intro 


Anu  tub  l2rBc»»rru«r. 

too  slender  an  assumption  to  bo 
has  been  demonstrated  by  MafTei, 
I'-i  hi,  that  neither  the  Goths  nor 
iuced  any  style  in  particular,  but 


employed  the  architects  whom  they  found  in  Italy.  The 
late  learned  Mr.  Dallaway  says,  in  his  Discourses  upon 
Architecture  in  England,  that  "  at  the  beginning  of  the 
eighth  century  all  Europe  formed  but  one  Gothic  king- 
dom;" and  it  is  certain  that  anterior  to  A.r>.  WKi,  there> 
are  very  few  Gothic  remains.  From  that  period  to  the 
general  Introduction  and  use  of  the  pointed  arch  In  the 
twelfth  century,  the  leading  form  of  the  cbu 
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psrsJJeiograxn.  consisting  of  a  nave,  side  aisle*,  a  tranv-j  t 
m  <Tfli  skk'  formiiiK  the  anns  of  a  cross,  and  beyond  the 
intersection  of  the  transept  with  the  nave  waa  placed  a 
choir,  terminated  by  a  semicircular  added  building  called 
tot  apsis.  The  whole  of  these  building*  were  constructed 
with  rery  thick  walls,  pierced  with  comparatively  small 
openings.  In  the  vaulting  of  the  nave  and  aisles,  and 
orer  all  windows  and  doors,  the  covering  was  semi- 
circular. The  nave  was  lofty,  and  was  mostly  constructed 
with  groins.  The  section  A  .shows  the  general  appearance 
of  the  arrangement.  The  gables  were  not  much  inclined, 
and  in  the  upper  part  of  the  building  rows  of  small  pillars 
appear  in  the  walls.  The  profiles  of  the  different  mem- 
bers are  all  of  Roman  origin  I  many  are  correctly  copied 
is  their  forms.  In  this  country  endeavours  have  been 
nude  to  subdivide  this  style  into  Saxon  and  Norman. 
The  subdivision  is  useless.  Speaking  of  architecture  as 
an  art.  they  are  of  the  same  school,  and  the  style  has 
been  by  M oiler  called  the  Christian  or  Roman  style;  by 
other*,  the  Komanesque  style  ;  either  of  which  are  ap- 
pellations suitable,  and  would  sufficiently  carry  their 
meaning  with  them. 

Towards  the  latter  end  of  the  twelfth  century  and  in  the 
beginning  of  the  thirteenth,  very  considerable  deviations 
were  introduced.  For  the  flat  southern  gable,  says  Moller, 
*a<  substituted  the  high  northern  roof,  which  brought 
arch  in  place  of  the  semicircular  one, 
a  consequence  necessary-  for  the  harmony  of  the 
each  other.     With  the  elevation  of  the 


.1  sh  ruii-r  it.  ;  <ire.Mn  of  t.  vi<-r>. 
latter  end  of  the 


style 

pd  by  the  universal  prevalence 
or  the  high  pitched  gable  and  the  pointed  arch.  The 
p'*r>*  of  the  edifices  were  not  materially  changed  except 
i  Lie  onmsion  of  the  apsis,  and  a  general  id.  .»  may  l*e 
«  n,n>l  •  -:  the  h  hole  bj  an  inspection  of  the  sei  UoBflMTMd 
U  the  prrcding  cut.  It  appears  incontrovertible  that  the 
tWmans  were  toe  first  to  carry  this  style  to  its  highest 
;--nrvt>on.  As  early  as  \  i».  1 '248,  the  cathedral  of  Cologne 
•as  begun  upon  its  present  plan,  a  building  which,  if 
lushed,  would  have  been  the  grandest  and  most  beautiful 
iii  the  world.  Krwin  von  Stcinbach,  soon  after  I '276, 
built  the  porch  of  the  minster  of  Stra«hurg  ;  a  building 
■we,  perhaps,  esteemed  than  the  last,  because  nearly 
'■j'j.rht  to  a  -t.it.-  of  completion.  The  style  which  we 
have  Just  been  describing  wants  no  other  distinctive 
•.ppeliation  than  the  pointed.  Imagination  seems  after 
its  establishment  to  have  been  tortured  to  Invent  new 
r  tabulations  of  ornaments  and  tracery.  It  overstepped  at 
1»  ajfth  the  true  bounds  of  architecture,  and  was  aUindoncd 
i  :hr  lixteenth  century  lor  the  introduction  and  restor- 
ation of  Roman,  or,  more  properly  speaking,  Italian 
architecture.  The  author  above  quoted  says  that  the 
architects  of  these  times  were  adapted  to  their  age,  and 
'hat  their  works  are  the  result  of  the  time  in  which  they 
hr*4 ;  and  that,  however  we  admire  and  imitate  these 
•<*ks.  we  are  not  able  to  reproduce  them,  on  account  of 
lt*  circumstances  under  which  the  style  arose  not  being 
U>  same. 

TV  powers  of  mechanical  construction  exhibited  in 
the  pointed  style  are  such  as  to  excite  our  admiration 
t-nj  astonishment  ;  the  exact  calculated  proportion  be- 
tween strength  and  burthen,  the  counteraction  of  thrusts 
'iilSirii  and  the  consequent  lightie-,,  and  tx  thine,.., 
rtmking,  from  those  calculations,  evince  an  intimate 
i^uaintance  with  the  most  important  and  useful  qua- 
Hifidan  which  an  architect  can  possess,  namely,  the 
production  of  the  greatest  possible  effect  with  the  most 
limited  means.  This  qualification  was  possessed  by  the 
»  thirteenth  century  in  the  highest  de- 


KTbttectJ  of  the 


i  to  the 


The  name  Gothic,  which  has  been  given  to  the  styles  of 
mhit.Tture  juM  described,  i-.  from  what  ha.  be.  n  ad- 

It  is,  however,  now  no  longer 
,  term  of  reproach.   That  the 
invention  or  perfection  is  quite 
.as  Mr.  Dallaway  justly  observes,  "it  Is  not  worth 


*wed,  very  Inappropriate.  It 
•wrf  In  iu  application  as  a  tei 
G*hi  had  no  share  in  its  tnve 


1st.  War  burton  (notes  to  Pope) 
fiothle  architecture  originated  in  Spain  under  Moor- 
ish architects ;  IU  type  being  an  avenue  of  lofty  trees, 
Liter*,- t,r,,j  branches  .it  tep  1- <rnti . i the  »!...rjdy 
areh,  and  the  stems  of  a  clump  of  trees  being 
'^presented  by  columns  split  into  distinct  shafts.  War- 
'"*•     however,  not  onli  lost  sight  of  accurate  rhro- 
■**fv  fa  his  hypothesis,  but  is  wanting  in  originality. 


Stukely  had  made  a  similar  remark.  Spence  (Anecdote* 
of  Pope)  puts  in  his  claim  before  Warburton,  and  Sir 
Christopher  Wren  had  a  notion  that  the  invention  be- 
longed to  the  Saracens  ;  so  also  had  Thomas  Warton. 
2d.  The  hypothesis  of  Sir  James  Hall,  ingenious  but  far 
from  satisfactory.  He  first  assumes  that  the  first  En- 
glish  churches  were  made  of  wicker  work,  and  then 
states  them  to  have  been  the  prototypes  of  those  built 
with  stone,  furnishing,  that  is,  the  wicker  work,  from  its 
sprouts,  the  original  examples  of  every  ornament  or  par- 
ticle that  was  introduced.  3d.  That  It  is  founded  upon 
the  structure  of  framing  In  wooden  buildings.  4th.  That 
of  Mr.  Murphy,  the  editor  of  the  celebrated  work  on 
the  convent  of  Batalha,  in  Portugal.  His  reasoning  is 
as  follows  :  The  pyramids  of  the  Egyptians  are  tombs  ; 
the  dead  are  buried  in  churches,  ana  on  their  towers  are 
pyramidal  form*;  consequently,  the  pyramid*  of  the 
towers  indicate  that  there  are  graves  in  the  churches  ; 
and  as  the  pyramidal  form  constitutes  the  essence  of  the 
ted  arch  style,  and  the  pyramids  of  the  towers  are 
of  the  Egyptian  pyramids,  the  pointed  arch  is 
>ra  the  lntter.    We  o 


cannot  suppose  the 
can  require  .my  reL.t.UMn  of  -  u.-ti  ,i  -.-t  of  nll.,L^rm  ,.< 
this.  5th  and  last  is  that  or  the  late  Dr.  Mllner,  who, 
whatever  may  be  the  opinion  on  his  theory  of  its  origin, 
was  well  informed  upon  and  intimately  conversant  with 
the  general  subject.  Dr.  Milner  says  that  it  arose  from 
uie  imitation  oi  pointed  arctics,  generated,  by  the  inter- 

of  semicircles,  thus: 
however,  many 
this  account  is 

not  satisfactory,  though  It  must  lie  admitted  that  in 
the  Romanesque  style  this  combination  is  frequently 
to  be  found.  Dr.  Milner  seems  entirely  <n  his  hypo- 
thesis to  have  lost  sight  of  a  circumstance  that  is  quite 
familiar  to  every  artist,  namely,  that  It  Is  a  principle  In  all 
art  that  the  details  of  every  style  are  subordinate  to  and 
dependent  on  the  masses,  and  not  the  converse ;  how 
then  could  it  have  been  probable  that  the  leading  features 
of  a  stvle  so  generally  used  should  have  had  Its  origin  in 
an  accidental  and  even  unessential  decoration  like  that  of 
the  learned  doctor's  theory.  In  short,  none  of  the  hy- 
potheses mentioned  can  be  considered  satisfactory  ;  and, 
as  Moller  observes,  the  solution  of  the  question,  whether 
the  pointed  style  belongs  to  one  nation  exclusively,  is 
attended  with  greater  difficulties.  After  all,  the  problem 
for  solution  Is  not  who  invented  the  pointed  arch,  but  in 
what  way  is  Its  prevalence  in  the  thirteenth  century  to 
be  accounted  for. 

Architkcturr,  Grecian. — Grecian  architecture,  which 
was  transplanted  after  its  perfection  to  an  Italian  soil, 
when?  it  assumed  almost  another  form,  will  not  require 
an  extended  notice  in  this  place.  The  particular  detail 
of  the  changes  it  underwent  will  be  found  in  the  ar- 
ticles Doric,  Ionic,  and  Corinthian  orders.  The 
architecture  of  the  Greeks,  adoptesl  afterwards  by  the 
Romans,  has.  indeed,  with  certain  modifications,  long 
been  the  architecture  of  the  world.  Its  origin  and  types 
have  already  been  considered  in  the  article  Architecture, 
and  an  explanation  of  its  terms  will  be  found  under  their 
several  heads  in  this  work.  We  shall,  however,  present 
a  cursory  sketch  of  its  rise  and  progress. 

Cadmus,  about  1519  R.c,  is  reported  to  have  Introduced 
into  Greece  the  worship  of  the  Egyptian  deities,  and  also 
the  practice  of  quarrying  stone  ;  to  him  also  is  attributed 
the  Instruction  of  the  Greeks  In  the  art  of  fusing  and 
working  metals,  from  which  period  it  is  said  the  Greeks 
rapidly  advanced  in  civilisation.  According  to  Pausanias 
the  Greeks  at  an  early  period  had  raised  some  extra- 
ordinary structures,  such  as  the  treasury  of  Minyas,  king 
of  Orcbomenus,  and  the  walls  of  Tiryns.  which  that 
author  describes  as  a  work  worthy  the  admiration  of 
every  age.  From  the  Homeric  writings  we  find  that  the 
form  of  government  was  patriarchal,  that  the  chief 
buildings  were  the  palaces  of  the  princes,  and  that  the 
altar  was  the  only  structure  for  sacred  use,  and  that  even 
this  was  little  more  than  a  hearth,  on  which  the  victim 
was  prepared  for  the  meal ;  for,  until  after  Homer's  time, 
no  regular  priesthood  existed  In  Greece.  It  seems  pro- 
bable that  the  temple  was  not  used  Until  the  kingly  and 
sacerdotal  offices  were  separated.  It  would  bo  difficult, 
perhaps  now  impossible,  to  trace  the  degrees  from  the 
use  of  the  simple  altar  to  the  establishment  of 
regular  temple,  or  when  the  latter  became  a  n 
appendage  to  the  religion  of  the  country.  F.usehius 
others  have  conjectured  that  the  early  temples  were  but 
stately  monuments,  raised  in  honour  of  the  primitive 

on  mankind.  In  respect 


of  the  houses  of  the  Greeks,  they  appear  to  have  been 

stories,  as  w^ind*ed^he"c*?^ 
East  mentioned  in  the  Scriptures. 

Between  the  period  commonly  assigned  to  the  siege  of 
Troy  to  the  time  of  Solon  and  Plsistratus,  wc  h»ve  few 
means  of  Investigating  the  progress  of  Grecian  art. 
Goguet  (Origin* drt  Lot'*)  says  that  Asia  Minor  was  the 
cradle  in  which  architecture  was  nursed,  an<" 
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to  this  country  we  arc  Indented  for  the  Invention  of  the 
Doric  and  Ionic  order*.  All  authors  seem  to  admit  that 
the  Corinthian  did  not  appear  till  some  time  afterwards, 
and  that  it  had  birth  in  the  mother  country,  and  not  in 
the  colonic*.  Perhaps  the  earliest  temple  recorded  U 
that  of  Jupiter,  at  Olyrapla,  which,  according  to  Pausa- 
nlas,  muit  hare  been  built  630  years  before  the  Chris- 
tian era.  If  Livy  be  right,  that  of  Diana  at  Epbesus 
was  of  a  period  little  less  remote,  and  at  this  time  the 
science  of  mechanics  was  in  Us  infancy ;  for  even  iu  the 
time  of  Thucydldes,  though  the  powers  of  the  crane  were 
known,  they  were  not  compendiously  applied  for  the 
purpose  of  raising  weights. 

Admitting  that  the  system  of  Imitation  in  the  Doric 
order  Vas  founded  on  the  elementary  forms  and  parts 
of  the  hut,  it  was  in  that  case  guided  by  the  princi- 
ples that  nature  herself  adopts  in  her  operations, 
otherwise  no  bounds  would  have  limited  the  caprice 
and  imagination  of  its  improvers.  In  the  copy,  no  part 
is  precisely  similar  to  the  model ;  but  an  analogy,  and 
that  very  strong,  Is  observable.  The  proportions  and 
parts  of  the  Doric  order,  in  different  examples,  plainly 
indicate  that  the  Grecian  artists  considered  themselves 
restricted  only  by  general  rules,  inasmuch  as  we  find  them 
varying  the  height  of  the  Doric  column  from  four 
diameters  to  six  and  a  half  in  height  (tee  Dokic  Order), 
while  the  height  of  the  entablature  varies  in  terms  of  the 
diameter  from  1-72  to  1-97-  Lord  Aberdeen,  in  his  In- 
quiry into  the  Principles  of  Beauty  in  Grecian  Architec- 
ture, has  suggested  that  the  height  of  the  capital  of  this 
order,  in  terms  of  the  upper  diameter  of  the  shaft,  will 
afford  some  indication  of  the  coruiKirative  antiquity  of  an 
example  ;  but  there  is  no  ground  for  the  suggestion,  as 
the  author  of  this  article  has  pointed  out  in  a  treatise  on 
Grecian  Architecture  prefixed  to  his  edition  of  Chambers's 
Civil  Architecture.  The  intercolumniatlons  used  in  the 
Doric  order  at  P««tutn,  Corinth,  and  Scgcsta,  and  the 

>  diameter  of  the  column. 


;  a  quarter  of  a  diameter  more  at  the  Tem- 
ple of  Theseus,  whilst  In  an  example  at  Syracuse  they 
are  somewhat  les*  than  a  *' 


i  at 

i  in  Sicily : 
i  three  hundred  years  fri 
tion,  it  appears  that  the  art  was  raised  to  the  summit  of 
perfection.  It  is  probable  that  the  Ionic  order  is  not  far 
behind  the  Doric  In  antiquity.  In  the  former,  the  differ- 
ent examples  exhibit  a  variety  not  less  to  be  noticed 
than  that  we  have  observed  in  the  latter  order.  The 
height  of  the  look:  column  varies  in  the  three  exam- 
ples of  the  temples  on  the  Ilyssus,  Minerva  Polias,  and 
Krectheus.  from  eight  diameters  and  a  quarter  to  nine 
and  a  half  in  height ;  but  in  the  heights  of  the  en- 
tablature* there  is  uot  so  much  variance.  The  cornice 
of  the  Grecian  Ionic  may  be  considered  as  bearing  a  con- 
stant ratio  to  the  whole  height  of  the  entablature,  as  two 
to  nine ;  while  the  whole  height  of  the  latter  seems  nearly 
constant  at  two  diameters  in  height.  This  order  received 
the  addition  of  a  base  to  its  shaft,  which  was  wanting 
in  the  Doric  order ;  but,  for  the  varieties,  the  reader 
will  refer  to  that  article  in  this  work.  The  volutes, 
which  are  its  distinguishing  features,  are  found  with  many 
varieties.  In  the  temple  on  the  Ilyssus,  that  of  Minerva 
Polias  at  Prlene,  and  that  of  Apollo  Dldyma-us.  the  volute 
contains  only  one  channel  between  the  revolutions  of  the 
spiral ;  whereas  in  those  of  Krectheus  and  Minerva  Po- 
lias, at  Athens,  each  volute  has  two  distinct  spirals  with 
channels  between  them.  In  the  former  of  these  two  the 
column  terminates  with  an  astragal  and  fillet,  just  below  the 
eye  of  the  volute ;  in  that  of  Minerva  Polias,  with  a  single 
fillet.  In  each,  the  neck  of  the  capital  is  ornamented 
with  honeysuckles.  The  shafts  are  usually  cut  with  flutes 
of  an  elliptical  form,  to  the  number  of  twenty-four.  These 
flutes  vary  from  those  of  the  Doric  order,  in  their  separa- 
tion from  each  other,  through  the  intervention  of  fillets. 

The  distinguishing  feature  of  the  Corinthian  as  of  the 
Ionic  order  is  the  capital.  In  a  preceding  article  the 
elegant  story  by  Vitruvius  of  its  invention  has  been  told, 
because  that  has  been  rendered  almost  sacred  by  tradi- 
tion ;  but  it  must  be  observed,  that  long  before  the  age  of 
Callimachus,  its  reputed  Inventor,  perhaps  even  before 
capitals  or  columns  themselves  were  known  to  the 
Greeks,  the  leaves  of  the  palm  tree,  the  flowers  of  the 
lotus,  and  even  volutes,  were  applied  as  ornaments  to  the 
capitals  of  Egyptian  architecture :  and,  bo  it  observed, 
the  form  of  the  bell  itself  in  no  small  degree  resembles 
the  contour  of  the  lotus  flower.  The  Greek  Corinthian 
and  the  Egyptian  capitals  of  this  class,  are  more  distin- 
guishable by  their  respective  heights  than  by  peculiarity 
of  other  features.  The  former,  however,  has  a  lightness 
and  elegance  which  the  Egyptian,  perhaps  from  moral 
and  political  causes,  never  attained ;  but  if  even  a  slight 
Intercourse  between  the  two  countries  existed,  there 
considerable  proof  of  the  Identity  of  the 


Our  knowledge  of  the  Greek  Corinthian  order  I*  unfor- 
tunately circumscribed,  from  the  destruction  and  decay 
to  which  from  its  extreme  delicacy  it  was  exposed ; 
nevertheless,  under  even  these  circumstances,  the  few 
examples  that  remain  induce  a  supposition  that  it 
was  not  in  such  high  estimation  as  those  we  have 
already  named,  inasmuch  as  the  only  examples  that 
have  come  down  to  us  are  those  of  what  is  called  the 
Tower  of  the  Winds,  and  the  Choragic  Monument  of 
Lysicrates,  both  at  Athens.  But  the  former  of  these  ia 
scarcely  to  he  classed  among  examples  of  Corinthian, 
and  the  latter  (as  we  now  understand  the  Corinthian 
order)  is  in  some  respects  a  tittle  outre  In  the  species. 
In  the  Choragic  Monument  the  height  of  the  entablature 
is  somew  hat  less  than  a  fifth  of  the  total  height,  of  the 
order.  The  base  varies  little  from  that  of  the  Ionic 
order,  excepting  In  the  non-appearance  of  the  horizontal 
fluting  in  the  upper  torus. 

To  the  orders  enumerated  may  be  added  one  scarcely 
to  be  named  here,  because  apparently  under  no  ruins 
which  regulated  its  proportions,  namely,  the  figures 
called  Caryatides,  which  were  employed  for  the  sup- 
port of  an  entablature.  For  the  supposed  account  of 
their  origin,  the  reader  is  referred  to  the  article  Carya- 

nssjB, 

The  only  subject  remaining  for  notice,  under  this 
head,  is  that  of  the  roofs  of  the  Grecian  temples.  Their 
roofs  consisted,  of  course,  of  two  inclined  sides,  which  at 
the  ends  formed  a  pediment.  From  experience  it  was 
soon  found  that  the  angle  at  which  the  sides  of  a  roof 
should  be  Inclined  to  the  horiton,  should  be  such  as 
effectually  to  shelter  the  interior  of  the  building  from 
the  inclemencies  of  the  seasons.  Hence  greatly  inclined 
roofs  are  indispensable  in  northern  climates  ;  the  reverse 
as  the  climate  approaches  the  equator :  but  this  will  be 
more  fully  explained  under  the  article  Koor.  Here  we 
shall  merely  state  that,  according  to  the  hypothesis,  the 
inclination  of  the  sides  of  a  roof  should,  for  the  latitude 
of  Athens,  be  161  degrees.  The  actual  inclination  of  the 
roof  of  the  temple  of  Krectheus  is  l&|  degrees,  temple 
Theseus  IS  degrees,  the  Parthenon  16  degress,  and  ti 
of  the  Propvlea  1 4 J.  Comparing  the  law  with  I 
Roman  examples,  the  climate  would  require  an  incl 
ation  of  the  sides  of  the  roof  with  the  horiton  o' 


and  arrangements  applicable  to  the  art  of  building.  Every 
people  who  do  not  manifest  in  their  works  this  con- 


ing is  from  23  to  34  i 

The  Invention  of  the  arch  does  not  at  present 
to  belong  to  Greek  architecture.  It  was  one  of  the  most 
important  inventions  In  the  history  of  architecture  j  but 
so  disputed  a  point  is  not  to  be  touched  upon  in  a  work 
of  tills  nature.  We  incline  to  the  opinion  that  iu  inven- 
tion does  not  belong  to  the  Greeks,  for  this  simple 
reason,  that  they  have  left  us  no  examples  of  it  that  have 
come  to  our  knowledge. 

Abciiitecti  rk,  Indian.— \t  is  very  properly  observed  by 
M.  Quatremerc  de  Quincy,  that,  in  spite  of  all  theories, 
an  infallible  mode  of  estimating  the  state  of  the  archi- 
tecture and  other  arts  of  any  people  is  by  their  represent- 
ations of  the  human  form.  Every  people,  he  says,  who 
during  a  number  of  ages  have  persevered  in  falsely  repre- 
senting the  figure  void  of  all  proportion,  and  according 
to  a  certain  barbarous  and  ignorant  routine,  mutt  be 
convicted  of  a  want  of  that  sentiment  which  leads  to 
a  knowledge  of  truth,  and  of  that  intelligence  which 
knows  how  to  find  in  nature  rules  for  the  choice  of  forms 

m.  F 
this 

fortuity  to  nature  must  be  ignorant  of  the  arts  of  imita- 
tion, and  all  their  productions  must  be  the  result  of  an 
irregular  taste.  These  observations  particularly  app'y 
to  Indian  architecture,  whose  exact  antiquity  is  still  a 
problematical  question.  In  a  country  abounding  with 
deserted  monuments,  where  arc  found  the  traces  of  an 
ancient  language  now  no  longer  spoken,  books  no  longer 
understood,  the  vestiges  of  a  religion  whose  creed  and 
allegories  seem  to  have  had  some  resemblance  to  those 
of  Greece,  one  is  naturally  led  to  surmise  that  civilisation 
existed  at  a  very  early  period.  These  opinions  would  seem 
corroborated  by  the  extraordinary  chronologies  which 
the  modern  Indians  have  produced  as  Incontestable  au- 
thorities for  their  remote  antiquity.  The  chronology,  how- 
ever, of  the  Hindoos  will  not  bear  the  test  of  strict  inves- 
tigation ;  neither  has  any  inscription  or  historic  monu- 
ment been  discovered,  nor  annals  found,  which  give  us 
an  idea  of  the  changes,  revolutions,  or  prosperity  which 
the  country  may  have  experienced.  It  is,  however,  cer- 
tain, that  India  has  been  possessed  and  successively 
Invaded  by  several  people,  and  that  its  creeds,  as  well  as 
its  religious  allegories,  indicate  such  great  diversity  and 
mixture  of  opinions  as  might  lead  us  into  every  species  of 
error  in  matters  of  historical  research. 

It  is  natural  to  suppose,  that  the  subterraneous  or 
excavated  monuments  of  India  are  prior  In  date  to  raised 
or  constructed  works  ;  and  yet,  in  point  of  fact,  there  are 
in  the  former  neither  less  details,  less  caprice  In  form, 
f  fantastic  ornament,  than  In  the 
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rfae  to  their  respective  antiquities.   X.  Mciners  contends 
that  none  of  them  we  more  ancient  than  the  vulgar  era, 
white  M.  Langles,  a  critic  of  no  ordinary  sagacity,  I*  of 
an  opinion  rather  different,  namely,  that  Indian  art  wu 
<u.-ht  t'r.im  Fa.yjt,  and  tli.it  trace*  ul  »uch  an  import- 
ation are  very  distinctly  marked,  as  well  as  that  Greek 
art  f»  rtrongfv  indicated  in  them.    If.  however,  those 
monument*,  whose  date  we  have  good  reason  for  believing 
it  recent,  exhibit  the  same  taste  as  that  manifest  in  those 
monuments  whose  date  is  unknown,  we  may  fairly 
tfcat  the  same  style  cf  architecture  existed  in  this  • 
at  a  period  preceding  the  conquest  of  Alexander  and  the 
epoch  in  which  this  early  civilised  country  had  inter- 
"irecians.  Though  we  have  no  historical 
I  guides  to  enlighten  us  on  the  subject  of 
architecture,  it  is  to  1*»  recollected  that  there  Is 
assjtt  analogy  between  the  Irregular  taste  that  prevailed 
in  India,  and  that  of  the  rest  of  Asia.    Southern  India 
abounds  with  excavated  monuments  of  art;  these  are 
equally  found  in  the  centre  as  well  as  the  sides  of  the  vast 
r-  niiHula.    Throughout  the  region  nature  seems  t<>  have 
supplied  the  first  associated  inhabitants  with  excavations, 
either  ready  formed  or  easily  converted  to  the  purposes 
wanted.    It  therefore  appears  probable  that  the  origin- 
ating principal  of  the  building  art  in  India  is  found  in  the 
I'tu-rrioean   duelling;   ana    as   we   find  constructed 
edifices  so  similar  in  proportion,  form,  and  details  to 
tho*e  that  are,  as  it  were,  quarried  out,  it  is  fair  to  enn- 
rhide  that  the  former  are  the  type  of  the  latter,  which 
are,  consequently,  of  a  later  date. 

Construction  scarcely  seems  a  term  applicable  to  the 
m-aicr  number  of  works  of  Indian  architecture.  It 
means  the  raising  of  a  work  composed  of  divers  ma- 
tenali.or  of  pieces  joined  together  to  form  a  mass ;  hence 
it  cannot  he  properly  applied  to  an  excavated  structure. 
The  edifices  of  India  may  be  divided  into  two  classes,  the 
quarried  and  constructed ;  the  last  are  mostly  those 
towers  improperly  called  pagodas.  Of  the  unconstructed 
(lass  may  be  ranked  the  seven  large  pagodas  of  Mavall- 
rouram.  which  consist  of  large  masses  of  stone  more  or 
tm  engaged  to  the  earth,  and  contiguous  to  similar 
■MR*.  These  masses  were  shaped  and  sculptured  ex- 
teriorly in  accordance  with  their  general  form,  partly 
jyrainidally  and  partly  by  irregular  zones,  in  the  same 
•trie  as  the  pyramidal  tower  of  the  constructed  pagoda. 
No  order  is  apparent  in  the  respective  dispositions  of  the 
maws,  neither  is  regularity  in  the  plan  and  exterior 
form  to  he  detected.  These  edifices  are  extremely  small 
Is  the  Interior,  being  hollowed  out  of  the  mass,  and 
remind  us  of  the  monolythlc  temples  of  Egypt,  which 
were  cut  out  of  immense  blocks  of  granite,  and.  as 
Herodotus  tells  us,  removed  to  very  considerable  distances. 
In  other  respects,  there  was  clearly  some  resemblance 
between  the  art  of  India  and  Egypt ;  it  is  found  in  the 
excavations  of  monuments,  and  in  working  Large  natural 
masse*  of  stone  in  their  original  situation.  But  to  Infer 
Iron  this  similarity  of  taste  that  there  was  communication 
between  the  two  nations,  seems  too  much  ;  and  still  more 
V-ffVaal  would  it  Ik-  to  Infer  a  resemblance  of  style 
to  architecture  from  a  similarity  of  practice ;  for  nothing 
u  more  unlike  the  Egyptian  than  the  Indian  style  or 
UThttecture  ,  and  in  the  end  it  will  be  seen  that,  except 
to  UV  practice  of  excavation,  there  is  no  similarity  at  all. 
The  dimensions  of  the  pagodas,  as  they  have  been  called. 

ryptian  pyramids,  no  less 
;  temples,  have  been  much  overrated 
Of  the  Litter,  the  dimensions  are  generally 
_J  the  difficulty  of  their  execution  could 
hare  been  very  considerable.    If  the  description  that 
to  us  be  correct,  the  latter  are  hollowed  out  from 
quarries  of  calcareous  stone,  and  the  dimensions  are  on 
■   it.-       a!.-,  that  the  celebrated  temple  at 

F-lephanta  is  only  1 90  feet  long,  110  feet  wide,  and  but 
U  feet  6  inches  hfgh.  The  operation  of  hollowing  out  a 
tavern  of  this  sort  can  scarcely  be  dignified  with  the 
ume  of  art;  but  in  the  pagoda  construction  we  must 
Jam  ,<>rn.-  display  of  that  which  at  least  approaches  it, 
The  pagodas  are,  In  many  Instances,  of  considerable 
height ;  but  to  compare  them  with  the  pyramids  of  Egypt 
h  out  of  the  question :  these,  the  only  buildings  of  much 
height,  are  pyramidal  in  general  form.  Sonnerat,  vol.  I. 
P-  217.,  gives  us  some  idea  of  them  i  he  says,  "  Around  the 
most  celebrated  temples  the  surrounding  walls  arc  thick 
and  much  raised.  On  each  ride  is  a  gate  surmounted  by  a 
pyramidal  tower,  with  a  curved  mass  of  enormous  size. 
The  tower  Is  loaded  with  figures,"  Ac.  Ac.  If  we  may  trust 
to  the  representation  of  the  pagoda  of  Chi!laml>aram  by 
*l  Ihtr  i,t  r  d<  la  Perigne,  given  by  Caylui  la  thwfflll  raf, 
°f  the  Memo! res  de  1'Acadumie.  the  pyramidal  form  la 
therein  strongly  marked.  In  it  the  height  of  the  whole  it 
hot  I  JO  feet,  and  at  its  base  it  is  but  «0  feet  wide.  The  ter- 
mination it  not  in  a  point,  but  is  truncated  at  a  height 
which  makes  the  plan  of  its  summit  about  36  feet  wide. 
The  pyramid  is  unequal  sided,  the  flanks  being  much  nar- 
r°*er  than  the  faces.  But  the  largest  of  these  monuments 
w  v.-i  o>Mrib»~l  I.)  I. otd  \  alentl  i.  natm  U  .  tin-  pagoda  of 

the  finest  sucelmen  of  this 


species  of  building.  This  is  200  feet  high, 
basement  of  4U  feet  in  height.  The  pyrarnida 
by  twelve  seta  off.  or  bands,  sculptured  in  various  ways. 
Such  samples  of  masonry,  however,  required  no  great 
display  of  constructive  skill  for  their  execution,  either  in 
working  or  transport  of  the  materials.  At  Chi  11am baram, 
for  Instance,  the  pyramidal  part  is  constructed  to  the 
height  of  30  feet  only  in  masonry,  the  remainder^  being  of 

of  a  specie*  of  jjhite  cement  oMhe  country.  As^in 

any  trace  of  the  arch :  the  coverings  of  the  apartments 
are  all  horizontal,  and  the  dimensions  In  all  are  ncce-- 
sarily  limited  by  the  want  of  that  expedient  which, 
modern  architecture,  has  been  the  parent  of  the  mc 
stupendous  monuments  whereof  art  was  capable.  The 
ceilings  in  Indian  architecture  are  of  enormous  blocks  of 
stone,  laid  on  the  supports  wherewith  the  building*  are 
constructed,  beinp  the  simplest  and  most  inartificial  mode 
of  contriving  a  covering  to  an  apartment.  It  must  ha 
apparent  to  every  one.  that  the  art  of  India  was  many 
degrees  below  that  of  Egypt.  Though,  in  the  last-named 
country,  art  was  limited  by  the  habits  of  the  people,  yet  it 
i*  equally  certain  that  their  knowledge  in  the  use  of 
materials  was  of  a  high  character,  and  that  their  skill  in 
masonry  was  carried  to  great  perfection. 

That  which  it  known  to  the  architect  by  the  term 
ordonnance,  which  means,  in  its  most  extended  sense, 
the  composition  of  a  building  and  the  due  arrangement 
of  its  several  parts,  and  which  the  Greeks  and  Human  t 
practised  in  their  architecture  with  so  much  success,  it 
not  perceptible  in  Indian  architecture,  as  far  as  we  are 
acquainted  with  It.  It  teems  easy  to  account  for  this, 
for,  notwithstanding  tome  of  the  existing  monuments 
have  received  the  name  of  palaces,  there  is  little  doubt  of 
their  being  all  destined  originally  for  religious  purposes. 
Hence  the  architects,  confined  to  certain  established 
routines,  were  not  at  liberty  to  exercise  their  invention 
and  ingenuity ;  and  even  had  they  been  to,  the  tyttem  of 
castes,  in  perpetuating  uniformity  of  practice,  had  a  ten- 
dency to  repress  them.  Again :  sear  re  any  system  could 
be  conceived  less  likely  to  develop©  talent  in  ordonnance 
than  the  use  of  subterranean  edifices,  which  admit  of  no 
variety  of  plan,  no  extent  of  elevation,  nor  lead  to  any 
of  those  conceptions,  which  the  taste  of  the  architect 
generates  when  he  has  length,  breadth,  and  materials  at 
his  command.  In  the  cavet  at  Ellora,  a  plan  of  the  Indra 
Subba  whereof  it  here  subjoined,  If  we  examine  what 


may  he  called  the 
gonal,  without  base,  capital,  or 
with  a  long  cap,  like  carpentry.  The  . 
arc  composed  of  three  parts:  a  square  pedestal,  running 
up  more  than  one  half  of  the  total  height ;  a  small  portion 
of  thaft,  if  we  mav  to  term  it,  crowned  with  a  capital  of 
strange  form,  whereof  words  cannot  give  any  definite 
idea.  The  reader  who  it  desirous  of  acquaintance  with 
the  temples  at  Ellora,  may  advantageously  refer  to 
Daniel's  plates  of  these  curious  objects.  Decoration. 
In  architecture,  consists  of  large  and  small  details, 
which  receive  the  name  of  ornaments.  The  larger 
parts  are  columns  and  similar  masses.  In  the  system 
of  Indian  decoration  there  it  no  trace  of  what  may  be 
called  an  order -,  but  among  the  larger  massct  of  decor- 
ations for  tupport,  sculptured  elephants  very  frequently 
occur.  In  one  of  the  temple*  at  Ellora.  for  instance, 
there  are  three  masses  of  building,  on  the  same  line, 
whose  bases  are  sculptured  with  elephants,  teen  in  face. 
Lion*  are  also  much  used  at  object*  tor  decoration. 

From  information  which  Sir  C.  W.  Malet  obtained, 
the  work*  at  Ellora  were  laid  to  be  executed  about  the 
year  900,  by  Elloo,  the  rajah  of  Ellichpour,  who  at  that 
period  It  said  to  have  founded  the  town :  and  the  late 
Dr.  Ileber,  blthop  of  Calcutta,  observing  that  no  mention 
was  made  of  these  excavations,  even  Incidentally,  In  any 
Sanscrit  manuscript,  and  that  the  idols  were  the  same  as 
those  still  worshipped  In  India,  dates  them  in  the  13th 
century.  But  all  this  is  conjecture,  unsupported  by  any 
historical  document  that  entitles  It  to  any  weight,  and  a 
wide  field  is  open  to  the  traveller  and  antiquary,  In  In- 
vestigating these  curious  and  fantastic  monuments,  as 
illustrative  of  the  early  history  of  the  art. 

AacnmxTfRE,  Moorish  or  Saracenic.  When  the  vic- 
tories of  the  Arabians  had  extended  their  empire  from 
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which  exists  in  the  works  of  the  Egyptians,  the  Etrurians, 
the  Grecians,  or  the  Romans.   The  mode  of  construction . 


Constantinople  to  the  confines  of  Spain,  the  magnani- 
mity of  their  leaders,  and  the  brilliant  talents  of  their 
caliphs,  raised  the  nation  to  a  pitch  of  glory  and  power 
which  exhibited  itself  in  some  very  extraordinary  pro- 
ductions in  the  architectural  art.  In  Africa  and  in  Spain, 
where  their  empire  became  firmly  established,  the  edifices 
they  erected  sufficiently  prove  with  what  success  they 
cultivated  the  arts  ana  sciences.  For  the  notice  here 
given  of  some  of  the  most  extraordinary  edifices  for 
which  Spain  is  indebted  to  its  ancient  conquerors,  we  are 
assisted  from  the  celebrated  work  by  Murphy,  published 
in  1  HI 6,  to  which  the  reader  who  seeks  further  inform- 


ation may  refer. 

We  do  not,  in  the  limited  space  of  such  an  article  as 
this,  think  it  necessary  to  extend  any  Inquiry  into  the 
earliest  works  of  the  Saracens,  such  as  the  original 
Mosque  of  Omar,  built  in  040.  Neither  of  that  nor  other 
of  their  works  (few  indeed  in  number)  have  we  sufficient 
historical  evidence  to  compare  them  with  the  architecture 
of  the  period  in  other 

countries;  but  we  A.  /^\ 
proceed  at  once  to  S  /  \ 

that    period    when  (  J 
•mne  of  its  most  dis-  V       J        V  / 
tinguishing  features   f       1         /  \ 
were  such  arches  as  |  | 

are  here  exhibited. 

The  mosque  at  Cordova  was  begun  by  Abdelrahmen,  the 
second  king  of  Cordova,  and  finished  by  bis  son  towards 
the  end  of  the  eighth  century.  Its  plan  is  a  parallelogram 
of  600  feet  by  400,  formed  by  an  embattled  wall  with 
counterforts  also  embattled ;  the  height  of  this  wall  varies 
from  36  to  GO  feet,  and  Its  thickness  is  8  feet.  This  large 
quadrangular  space  is  divided  internally  into  two  parts ; 
vis.  a  court,  900  feet  long  by  the  length  of  the  edifice,  and 
the  mosque  itself,  which  is  about  400  feet  square.  The 
mosque  consists  of  19  naves,  formed  by  17  rows  of 
columns,  from  south  to  north,  and  32  narrower  naves, 
from  cast  to  west.  Each  of  these  naves  is  1C  feet  wide, 
from  north  to  south,  by  400  feet  long ;  the  width  of  them 
In  the  opposite  direction  Is  less.  Thus  the  Intersection 
of  the  naves  with  each  other  produce  860  columns,  which, 
added  to  the  52  columns  of  the  court,  form  a  total  of  near 
a  thousand  columns.  Their  diameter  is  about  a  foot  and 
a  half,  and  their  mean  height  about  1ft  feet,  and  they  are 
crowned  by  capitals  of  a  Corinthian  or  composite  species. 
These  columns,  which  have  neither  socle  nor  base,  are 
inted  by  arches  from  column  to  column.  The 
I  are  of  wood  painted,  each  range  forming  on  the 
t  a  small  roof,  separated  from  those  adjoining  by  a 
One  of  the  most  striking  effects  of  the  edifice  Is 
produced  by  the  beautiful  marbles  whereof  the  columns 
are  composed.  It  seems  probable  that  the  larger  portion 
of  these  columns  might  have  been  procured,  from  the 
Human  rulus  in  the  city;  an  opinion  which  is 
ened  by  tbelr  being  without  bases,  or  such  as 
the  style  of  the  columns  or  capitals.  In  the 
of  the  ■ 


purpose  of  converting  It  into  a 
Jt  Is  sald.ndned  the  original 


as  one  of  the 


In  this  mosque,  for  the  . 
Christian  church;  these, 
effect,  but  enough  is  left 
must  have  been.  It  is  always 
earliest  Moorish  buildings  in  Spain, 
tiiroughout  are  in  stucco,  painted  of  different  colours, 
and  occasionally  gilt,  In  imitation  of  the  churches  of  the 
lower  empire.  One  cannot  doubt  that  its  architects  were 
well  acquainted  with  the  Byzantine  architecture.  In 
which  the  walls,  the  arcades,  the  pavements,  In  short  all 
the  parts  were  covered  with  paintings:  and  Jt  Js  clear 
that  the  Arabians,  who  really  had  Invented  no  architecture 
of  their  own,  spreading  themselves  in  those  countries 
wherein  the  arts  had  been  established,  were  thus  led  to  a 
trial  of  imitating  the  old  masters. 

The  Alhambra,  at  Granada,  is  perhaps  the  most  curious 
and  interesting  Moorish  edifice  in  Sp.uu.  It  served  the 
double  purpose  of  palace  and  fortress,  and  is  situate  on 
the  summit  of  a  rock  that  commands  the  town.  Accord- 
ing to  travellers  who  have  visited  and  described  this 
edifice,  you  may  here  fancy  yourself  in  a  fairy -built  dwell- 
ing. After  passing  the  principal  entrance,  you  arrive  at 
two  oblong  courts,  one  of  which  is  called  the  court  of 
the  lions,  and  is  celebrated  in  Arabian  history.  A  por- 
tion of  the  section  of  this  court  is  given  below.  Hound 
these  two  courts,  on  the  ground  floor,  are  disposed  all 
the  apartments  of  the  palace;  those  for  state  look  out 
towards  the  country  ;  tne  rest,  cooler  and  more  retired, 
have  small  openings  for  light  under  the  interior  porticos, 
the  whole  of  which  arc  decorated  with  painted  stucco, 
porcelain,  and  the  most  valuable  marbles. 

There  is  on  a  neighbouring  hill  another  palace,  called 
the  Uencraliffe,  now  in  a  state  of  ruin ;  but  its  ruins  show 
that  it  was  Inferior  to  the  Alhambra  neither  in  siie 
nor  splendour.  It  is  precisely  in  the  same  taste,  and  the 
details  are  similar,  proving  that  the  two  edifices  are  con- 
temporaneous. 

Surprising  as  the  works  we  have  just  named  must  be 
considered  we  do  not  discover  in  them  that  real  grandeur 


Bciently  durable,  is  not  scientific,  as  res;»ects 


most  in  use ;  the  masonry,  where  employed,  is  covered 
with  a  coating  of  stucco,  the  painting  whereof,  in  dif- 
ferent colours,  is  a  great  source  of  the  admiration  these 
buildings  excite.  In  the  combinations  of  the  building  art 
in  these  edifices,  there  is  nothing  to  surprise,  from  the 
supposition  of  extraordinary  means  used  in  their  erec- 
tion. The  domes  which  crown  their  apartments  are 
neither  lofty  nor  large  in  diameter,  neither  do  they  exhibit 
great  mechanical  skill.  The  Moorish  architects  seem  to 
nave  had  no  notion  of  raising  vaults  from  lofty  piers.  In 
the  mosque  at  Cordova,  the  span  from  pier  to  pier  would 
have  been  less  than  20  feet,  which  to  vault  would  not 
have  required  very  extraordinary  skill;  yet  herein  we 
find  timber  ceilings  throughout.  The  use  of  orders 
seems  to  have  been  unknown  to  them :  they  employed 
the  antique  columns  which  they  found  ready  to  their 
hands,  or  rude  Imitations  of  them,  without  any  apparent 
acquaintance  with  the  types  from  whkh  they  were 
derived,  their  principles  or  proportions.  Hence  their 
columns  may  be  more  appropriately  termed  posts.  In  the 
forms  of  Moorish  architecture  one  does  not  discover  a 
character  of  originality  arising  out  of  local  causes. 
Arabians  had  wandered  far  from  their  country,  In 
they  had  never  cultivated  the  arts;  their  archit 
was,  therefore,  necessarily  formed  upon  models 
were  before  them,  such  as  the  degenerated  Rc 
Byzantine.  Such  elements  as  these,  with  the 
which  the  lower  empire  afforded,  formed 
monuments.  The  form  of  their  arcade 
have  given  some  examples  above,  Is  i 
of  architecture.  They  may  be  divided  into  two 
of  them  vicious  In  construction,  f 
sary  resistance  to  thrust  near  I 


masonry,  failure  would  follow  such  I 
a  large  scale ;  but  where  arches  are  formed  of  brick,  the 
large  surface  of  cement  used,  if  it  be  good  and  the  centres 
not  struck  until  the  cement  Is  set  hard,  allows  great 
caprice  In  their  forms.  If  the  pleasure— we  might  almost 
use  the  word  sensuality— of  the  eye  be  the  sole  object,  it 
cannot  be  denied  that  success  attended  the  efforts  of  the 
A rablan  architects  of  Spain.  The  details  of  their  decor- 
ation, and  the  fantasticness  of  their  forms,  cannot  fail  to 
please  the  eye;  and  though  they  may  not  satisfy  the 
spectator,  they  are  capable  of  producing  on  his  mind 
some  of  the  most  seductive  charms  of  which  the  art  is 
capable.  The  embroidery  and  painted  draperies  of  the 
Bast  appear  to  have  been  transposed  to  their  architecture. 
The  variety  and  profusion  with  which  they  used  their 
ornaments,  moreover,  give  their  masses  the  appearance 
of  a  congeries  of  painting,  incrustation,  mosaic,  gilding, 
and  foliage:  much,  perhaps,  of  this  was  induced  by  the 
law  of  their  religion,  which  forltadc  the  representation  of 
animals  or  the  human  figt  ire.  if  taste  be  not  required  to 
produce  a  reason  for  the  admission  of  ornament,  nothing 
can  be  more  splendid  and  brilliant  than  the  effects  that 
resulted  from  their. combinations.  It  cannot  be  denied 
that  in  this  profusion  of  ornament  we  find  the  details 
beautifully  executed,  and  some  of  their  forms  extremely 
fine;  and  the  mode  of  piercing  domes  for  light,  which 
they  practised  by  means  of  star-like  formed  openings,  Is 
attended  with  .in  almost  magical  effect. 

Architects  he,  Mexican.  From  the  historian  Robert- 
son we  collect,  that  the  cities  of  Mexico,  large  and  popu- 
lous as  they  are  descril»ed,  were  rather  the  asylums  of  men 
just  emerged  from  barbarism,  than  the  peaceable  dwellings 
of  a  civilised  people.  TIascala,  according  to  its  descrip- 
tion, nearly  resembles  that  of  an  Indian  village.  It  was 
but  a  heap  of  low  straggling  huts;  according  to  the 
caprice  of  each  proprietor,  built  of  turf  and  stone,  and 
thatched  with  reeds,  the  light  being  received  by  a  door 
so  low  that  It  could  not  be  entered  upright.  In  Mexico, 
from  its  peculiar  situation,  the  disposition  of  the  houses* 
was  more  orderly,  but  their  structure  was  equally  mean. 
The  Mexican  temples,  and  other  public  edifices,  do  not 
appear  to  hare  deserved  the  high  praises  which  Spanish 
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union  have  bestowed  upon  them.    The  great  temple  of 
Mexico,  the  most  celebrated  in  New  Spain,  as  far  as  can 
be  gathered  from  the  obscure  and  inadequate  descrip- 
tion* of  it,  has  been  represented  as  a  magnificent  build- 
ing, raised  to  such  a  height  that  the  ascent  to  it  was  by  a 
titfht  of  1 1 4  steps,  ret  it  was  but  a  solid  square  mass  of 
earth,  faced  partly  with  stone.    Its  base  on  each  sidi 
extended 'JO  feet :  it  decreased  gradually  as  It  advanced  in 
height,  terminating  at  top  in  a  quadrangle  of  about  30 
feet,  whereon  was  placed  a  shrine  of  the  deity,  and  two 
altars  on  which  the  victims  were  sacrificed.    All  the 
other  celebrated  temples  of  New  Spain  resembled  that  of 
Mexico.   The  temple  of  Cholula,  which  was  considered 
the  most  sacred  in  the  country,  was  also  the  most  consi- 
derable; yet,  according  to  Torqueraada,  it  was  but  a  solid 
r.M..i!i.l  "t  earth,  about  a  quarter  of  a  league  in  riu  uit. 

The  Spanish  historians  lead  us  to  suppose  that  the 
palace  of  the  emperor  and  the  bouses  of  the  nobles  ex- 
hibited some  elegance  of  design  and  convenient  arrange- 
ment :  we  hare,  however,  no  vestiges  of  these  remaining, 
and.  from  the  mode  in  which  Cortes  conducted  the  siege 
of  Mexico,  it  seems  likely  that  all  the  monuments  of  any 
importance  were  destroyed.  Still,  as  at  the  period  when 
Robertson  wrote  his  history  only  two  centuries  and  a 
half  had  elapsed,  it  seems  impossible  that  in  so  short  a 
time  edifices  of  importance  should  have  left  no  trace  of 
their  existence. 

The  great  hillock  at  Cholula,  to  which  the  Spaniards 
have  given  the  name  of  temple,  is  without  any  steps  to 
ascend  it,  and  without  any  appearance  of  stone.  Perhaps 
it  has  never  been  more  than  a  natural  eminence  of  the 
ground    In  several  accounts,  though  under  different 
names  of  places,  we  find  descriptions  of  monuments 
pyramidal,  as  well  as  in  steps,  ot  which  the  ruins  are 
•dBdent  to  furnish  a  clue  to  the  whole  design.  The 
attempt  to  restore  them  in  drawing  was  made  in  1*04, 
xad  published  at  Rome  by  D.  Pietro  Marques,  entitled 
"  Due  Anticbi  Monument!  di  Archltettura.    His  restore 
stkm  was  founded,  we  believe,  on  descriptions  published 
la  the  Literary  Gazette  of  Mexico,  In  1785  and  1791.  by 
D.  Gins.  Ant.  Abzate.    The  first  monument  is  at  a  place 
Its  form  Is  pyramidal,  (that  is,  in  ge- 
,)  being  built  in  steps  or  stories,  of  six  ranks, 
oo*  above  the  other.    The  lower  step  is  100  feet  long,  on 
the  four  face*.   The  other  dimensions  of  the  steps  are 
not  given,  but  each  had  in  it*  height  a  certain  number  of 
each  3  feet  every  way ;  the  lowest  con- 
second  -JO,  the  third  16,  the 
the  sixth  ft.    It  is  presumed 
i  hich  bad  6  of  these  niches  on 
every^^Upon  onc^of  the  faces^l"       pyramid  ^there 

it  is  supposed,  there  was  a  small  chapel 
the  idols  to  which  the  sacrifices  were  made. 
(Marques)  above  mentioned  gathered  from 


*]inrc  niches,  each  3  feet  t 
taiaed  M  on  every  side,  the 
fourth  12,tbe  fifth  10.  and  tl 
ibrrr  was  a  seventh  step,  whi 
every  side.    Upon  one  of  the 


a  hill  sur- 
ubose  object 


^toreutoth 

is  supposed  to 
by  a  small  temple,  after  the  manner  of  the 
Some  writers  have  thought  this  last  was  merely 
*  fordncation ,  but  it  seems  more  probable  that  k  was  a 
rtbgioos  edifice,  inasmuch  as  the  basement  of  it  is 
trulptured  with  figures  supposed  to  be  the  hieroglyphics 
of  the  country.  The  name  ( Xochiealco)  of  this  hill.  Inter- 
preted by  those  who  possess  a  knowledge  of  the  Mexican 
uaruage,  bears  out  the  conjecture  that  it  was  used  for 
the  last  named  purpose. 

AtxHiTtcTi'Bs,  Roman.  It  can  scarcely  be  said  that 
trie  Romans  had  an  architecture  peculiar  to  themselves. 
That  which  we  understand  by  the  name  is  a  modification, 
tutne  rail  it  a  debasement  (we  disagree  with  them),  of  the 
architecture  of  the  Grecians.  Mo  are  ready  to  admit 
taat  the  Komans  gave  to  their  art  the  lascivlousnes s  of 
tne  murtesan,  whilst  the  Greeks  preserved  in  theirs  the 
rnodnt  demeanour  of  the  staid  matron ;  but  our  senses 
nay  he  charmed  by  the  one,  though  the  other  may  make 
tttrcagr-r  appeal  to  the  understanding.  In  strictness, 
Konsan  and  Grecian  architecture  arc  identical.  Wherever 
the  Greeks  penetrated,  their  genius,  not  less  than  their 
arms,  extended  and  founded  their  influence.  The  reli- 
rioo,  the  language,  the  habits,  and  the  arts  of  the  Greeks, 
AfT*ar  to  have  been  carried  Into  Italy  at  a  period  <  i  very 
hi?fc  antiquity.  Numerous  colonies  of  that  nation  estab- 
■;*hfd  themselves  on  the  shores  of  that  country,  and  even 
n  the  interior  of  the  peninsula,  where  they  erected 
rfties  long  before  the  existence  of  Home.  Italy,  as  far  as 
*>  ran  trace,  had  no  original  arts  of  its  own,  nor  can  any 
tMag  be  found  in  it  whose  origin  was  not  Grecian. 
Hnee.  as  ha*  been  observed,  there  is,  strictly,  no  such 
thtag  as  Roman  architecture.  But  as  even-  nation  which 
n^tiiite*  the  art*.  impre»scs  them  with  a  character 
pwuliar  to  itself,  so  when  we  speak  of  Roman  architec- 
ture, we  mean  that  peculiar  character  with  which  Greek 
art  was  invested  under  the  Roman  empire, — that  cha- 
in a  trreatcr  exuberance  of 


ornament  in  all  the  parts  of  the  orders,  and  which 
cliau«'ril  the  -••  lion*  of  the  luotiMing*  <>!  an  order  from 
profiles  formed  by  the  sections  of  a  cone,  to  those  formed 
by  tire  horisontal  sections  of  a  cylinder.  An  intercourse 
of  very  ancient  date  existed  between  Etruria  and  Greece ; 
In  the  former  of  which,  at  the  period  in  question,  the  Ian- 
guage  and  mythology  of  Greece  prevailed  to  a  consider- 
able extent,  rrom  what  is  known  on  this  subject,  we  may 
safely  state  that  Ktrurian  architecture  was  identical  with 
that  of  Greece.   History  tells  that  Rome,  from  its  origin, 
borrowed  from  F.truria  artists  to  execute  their  great 
works,  though,  afterwards,  the  city  possessed  a  large 
number  of  native  architects,  which  was  not  the  case  with 
the  professors  of  the  other  arts.   That  the  Romans  at 
this  period  were  not  barbarous  and  ignorant  of  the  arts, 
more  than  one  memorial  of  their  skill  in  architecture 
still  attests.    Livy  records  a  circus,  traced  by  Tarquin, 
between  the  Aventine  and  Palatine  hills,  for  the  celebra- 
tion of  feasts  and  games  to  commemorate  the  victory 
over  the  Latins.    Tarquinius  Super  bus  soon  afterwards 
encompassed  this  circus  with  covered  porticos.  This 
was  at  the  epoch  of  the  construction  of  the  great  sewer 
or  cloaca.    Perhaps  in  no  age  were  two  more  splendid 
undertakings  carried  on  at  the  same  time.  This  1  arquin, 
as  Dionyslus  llalkarnasscnsis  asserts,  ornamented  the 
Forum,  and  had  centred  in  it  all  that  could  tend  to  its 
beauty  as  well  as  to  its  utility.    The  first  Tarquin  was  a 
native  of  the  city  of  Tarquinlum  in  Etruria,  and  brought 
to  Rome  that  taste  for  grandeur  and  solidity  which  w  ere 
the  distinguishing  features  of  the  arts  In  the  country  he 
had  left.    He  constructed  the  immense  walls  of  the  city 
in  regular  masonry,  and  laid  the  foundations  of  the 
temple  of  Jupiter  Capitolinus,  which,  in  levelling  the 
hill  on  which  it  stood,  was  attended  with  prodigious 
labour  and  expense.    The  temple  mentioned,  according 
to  Tacitus,  was  continued  by  Servius  Tullius  and  Tar- 
quinius Superbus,  the  latter  engaging  workmen  from 
Etruria ;  but  it  was  not  finished  till  after  the  expulsion 
of  the  kings.    Such  was  its  magnificence,  says  Tacitus, 
that  all  the  victories  of  the  Romans  added  to  its  wealth 
and  decoration  more  than  to  Its  extent.    His  words  are, 
"  Horatius  Pulvillus  dedicavit,  ea  magniflcentia,  quam 
immense  postea  populi  Roman!  opes  ornarent  pot i us, 
quam  angercnt."    The  description  of  it  by  Dionyslus 
brings  to  mind  the  Grecian  temple,  with  its  two  interior 
ranks  of  columns,  its  peristyle  and  pediment,  eulogised 
by  Cicero.    It  was  twice  destroyed,  and  twice  rebuilt,  on 
the  same  foundations.    These  notices  suffice  to  show 
that  the  Romans  at  an  early  period  were  inferior  to  no 
nation  in  those  matters  of  architecture  which  were  neces- 
sary and  useful  to  a  people.    Such  was  the  opinion  or 
Strabo,  who  adds,  that  in  some  respects,  | 
their  great  roads,  constructing  aqueducts  and  i 
Romans  far  excelled  the  Greeks.   Us<  " 
enterprise*,  and  solidity  in  carrying  thei 
were  the  characteristics  of  the  art  among  the  Romans  at 
a  period  w  hen  magnificence  of  a  high  degree  w  as  confined 
to  the  temple. 

The  necessary  materials  are  wanting  to  enable  us  to 
follow  up  historically  the  taste  of  the  art  during  the  ages 
of  the  republic.  There  is  scarcely  the  vestige  of  a  ruin  of 
the  period ;  It  is,  however,  easy  to  form,  either  from  the 
political  state  of  the  times,  or  from  the  encouragement 
given  to  the  other  arts,  and  especially  to  literature,  some 
Idea  of  the  extent  to  which  the  architecture  of  the 
Romans  flourished.  The  conquest  of  Greece  by  the 
Romans  produced  to  their  city  not  only  an  importation 
of  works  of  art,  but  the  artists  themselves,  who,  be  it 
observed,  can  be  created  only  where  opulence  reigns.  In 
architecture,  however,  the  Romans  at  this  time  had 
erected  monuments  of  such  dimensions  as  were  beyond 
the  means  of  the  little  and  separated  states  of  Greece. 
The  new  state  of  things  brought  to  its  aid  all  that  it 
needed.  The  great  use  which  at  this  period  was  made 
of  the  Corinthian  order,  is  one  of  the  proofs  of  the 
public  and  private  wealth.  From  the  time  of  Augustus 
we  see  the  extent  to  which  richness  of  detail  was  carried. 
A  small  portion  of  the  Baths  of  Agrippa.  known  to  us 
under  the  name  of  the  Pantheon,  one  ot  the  most  splen- 
did examples  of  the  art,  enables  us  to  appreciate  the  art 
of  this  period,  though  now  despoiled  or  the  bronxes  of 
Its  pediment,  its  gilt  caissons,  and  the  profusion  of  sculp- 
tures that  adorned  It.  In  the  time  of  Augustus,  Rome 
was  not  only  the  capital  of  the  world,  but  the  world 
Itself;  It  possessed  within  itself  all  the  food  that  was 
necessary  for  the  nourishment  of  the  art.  Private  Indi- 
viduals in  the  city  possessed  the  wealth  of  kings,  military 
glory  created  a  necessity  for  monuments,  and  the  amuse- 
I  menu  of  the  theatre,  the  races  and  fights  of  the  circus 
and  amphitheatre,  required  accommodation  for  such 
multitudes  of  spectators,  that  art  expanded  from  the  calls 
to  which  it  was  subject.  Rome  now  began  to  raise 
monuments  of  a  description  unknown  to  the  Grecian* — 
triumphal  arrhes.  baths  as  large  as  cities,  immense  por- 
ticos, amphitheatres,  and  naumachla.  The  marbles  of 
all  the  quarries  of  the  then  known  world  were  almost 
exhausted  in  supplies,  and  even  Egypt  furnished  the  city 
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with  means  of  adding  to  the  general  magnificence.  Ap- 
plied to  such  new  specie*  of  edifices,  it  would  have  been 
indeed  surprising  if  architecture  had  preserved  its  original 
Greek  purity.  It  was  the  medium  for  satisfying  a  vanity 
which  knew  no  bounds,  and  was  ultimately  obliged  to 
gain  its  end  more  by  effect  than  purity,  by  richness  and 
exuberance  of  ornament  rather  than  by  harmony,  and  by 
grandeur  of  lines  rather  than  by  beauty  of  forms.  Archi- 
tecture was  at  all  periods  a  favourite  art  among  the 
Homans.  Not  a  single  name  of  a  Roman  sculptor  has 
reached  us,  and  Pliny  mentions  only  two  or  three 
painters.  From  Vitruvius  we  learn,  that  before  his  time 
several  had  written  on  the  art.  The  names  of  Fussitius, 
Tcrentius  Varro,  Publius  Scptimlus,  Cossutlus,  and  C. 
Mutius  are  mentioned  by  him. 

The  luxury  in  art  induced  by  the  sculptor,  aided  the 
number  of  different  combinations  in  the  Corinthian 
capital,  which  we  have  above  stated  to  have  been  a 
favourite  with  the  Romans ;  this  was  carried  to  an  excess 
in  the  end  produced  a  new  order,  known  by  the 
of  the  composite.  Thus,  Roman  architecture 
J,  says  Quatremere  de  Quincy,  exhausted  all  the 
resources  of  richness  guided  by  taste  In  the  use  of 
ments,  throws  aside  all  sobriety,  i 
details  and  accessaries,  covers  all 
without  distinction,  loads  the 
ornaments  and  sculptures,  like  a 
a  pl.-ce  of  cloth,  covers  it  entirely  w 

Wo  close  this  article  with  a  few  observations  "on  the 
Doric  order.  This,  In  Greece  itself,  at  the  time  of  her 
subjugation,  had  begun  to  be  affected  by  change.  It  had 
lost  much  of  the  primitive  simplicity  of  Its  character  and 
the  severity  of  its  principles.  The  various  wants  in  edifices 
less  simple  in  plan,  a  taste  for  elegance  and  richness 
which  was  found  in  the  other  two  orders,  contributed  to 
diminish  the  severity  uf  its  forms  and  profiles.  Thus,  in 
the  portico  of  Augustus  at  Athens  it  was  st range] v 
changed  in  appearance.  In  Rome  it  was  adopted  with 
proportions  still  more  slender,  and  an  aspect  infinitely 
less  severe.  (For  remarks  on  English  Architecture,  see 
the  word  English.) 

A'RCIIITRAVE.   (Gr.  to  govern,  and  Lat. 

trabs,  a  beam.)  In  Architecture,  the  lower  of  the  three 
members  of  the  entablature  of  an  order,  being,  as  its 
name  imports,  the  chief  beam  that  is  employed,  and 
immediately  on  the  columns.  Its  origin  Is  given 
under  the  article  A«chitbctukk.  A  French  writer  has 
called  It  the  foundation  of  the  head  of  an  edifice.  The 
architrave  sometimes  receives  the  name  Epistylium,  from 
!!>>•  (Jreek  word*  in.  uptm,  and  rrvXar,  column. 

A'RC  HIVES.  The  repositories  of  the  public  records 
of  a  state  or  community :  sometimes  the  records  them- 
selves are  so  called.  The  word  Is  supposed  to  be  derived 
from  the  Greek  &(xitm>  used  for  public  registers  by 
Josephus. 

Tito  following  table  presents  a  summary  of  the  prin- 
cipal metropolitan  repositories  of  English  archives,  and 
the  character  of  their  contents.  It  is  extracted  from  the 
J  .aw  Magaxinc,  No.  3.\  and  is  professedly  compiled  from 
the  information  furnished  by  the  Record  Commission. 
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A'RCHIVOLT.  (Lat.  arcus  vol  tit  us,  a  turned  arch.) 
In  Architecture,  the  ornamented  band  of  mouldings 
round  the  voussoirs  or  arch  stones  of  an  arch,  which  ter- 
minates horixontally  upon  the  impost.  The  archivolt  is 
decorated  analogously  with  the  architrave,  which  it  may 
In  arcades  be  said  to  represent. 

A'HCHOV.   (Gr.  ktX">   ruler.)   The  title  of  the 


AREOLATE. 

chief  magistrate  of  Athens.  The  office  was  originally 
Instituted  after  the  death  of  Codrus,  the  last  king  of 
Athens,  and  was  vested  in  one  person  who  enjoyed  it  for 
life,  and  was  succeeded  by  his  son.  Its  duties  were  those 
of  a  limited  monarchy,  accountable  to  the  assembly  of 
the  people  ;  its  duration  was  afterwards  limited  to  ten, 
six,  and,  finally,  one  year,  when  its  functions  were  di- 
vided among  nine  persons,  taken  at  first  by  suffrage,  and 
afterwards  by  lot,  from  the  nobles.  One  was  chief 
among  them,  and  was  called  Kponymus,  or,  naming 
Arch  on,  because  the  year  was  distinguished  by  Ins 
name.  The  second,  or  king  Archon,  exercised  the 
functions  of  high  priest.  The  third,  or  Polcmarch  ( pole- 
marcbos.)  was  originally  the  chief  military  commander. 
The  other  six  were  called  Thesmotheta?,  or  setters 
forth  of  the  law  ;  they  presided  as  judges  in  the  courts, 
and  the  six  formed  a  tribunal  which  had  a  peculiar  juris- 
diction. The  nine  together  formed  the  council  of  state, 
on  which  the  whole  administration  rested  ;  but  this  was 
transferred  by  Solon  to  the  senate.  The  exclusive  right 
of  the  nobles  to  this  office  was  taken  away  by  the  measures 
of  Cleisthenes,  who  threw  it  open  to  the  people  at  large. 
See  especially  Boeckh's  Public  Economy  of  Athens. 

A'RCTIC.  ( Gr.  «<«r»f.  the  bear.)  An  epithet  given 
to  that  part  of  the  heavens,  in  which  are  situated  the 
constellations  of  the  Great  and  the  Little  Bear.  Arc- 
tic Pole,  the  north  pole  of  the  heavens,  or  the  northern 
y  of  the  axis  of  the  diurnal  motion.  Arctic 


aphy.  denotes  a  small  circle  of  the  sphere 
equator,  and  ZU  degrees  from  the  north 
latitude,  the  sun,  at  the  summer  solstice. 
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A'RCTOMYS.  (Gr.  bear,        mouse.)  The 

name  of  the  subgenus  of  Rodentia,  or  gnawers,  Including 
the  marmot. 

ARCTU'RUS.  A  star  of  the  first  magnitude  In  the 
constellation  of  Bootes,  designated  in  the  catalogues  as 
at  Bootes.    It  has  a  sensible  proper  motion. 

A'RCUATE.  (Lat.  arcus,  a  bow.)  A  part  of  an  ani- 
mal so  called  which  is  linear  and  bent  like  a  bow. 

ARCUA'TION.  (Lat.  arcus,  a  boir.)  An  obsolete 
term  for  the  mode  of  propagating  trees  by  layers,  the 
shoots  being  bent 

A'ltDKA.  The  name  of  a  Linnaean  genus  of  Grail*, 
or  wading  birds,  characterised  by  a  straight,  sharp,  long, 
sutxompressed  bill,  with  a  furrow  extending  on  each 
side,  from  the  nostrils  to  the  apex  of  the  bill.  The  genus 
was  subdivided  by  Linnaeus  into  the  CristaUe,  corre- 
sponding to  the  modern  genus  Anthropoides  ;  the  Grucs, 
or  cranes  ;  the  Cieonitt,  or  storks  ;  and  the  Ardeet,  or 
herons  ;  which  latter  have  been  subsequently  subdivided 
Into  Ardear,  or  herons  proper  ;  Kycticoraces,  or  night- 
herons  ;  and  Rotauri,  or  bitterns. 

A  HDISIA'CEjE.  (  Ardisia,  one  of  the  genera.)  Exo- 
gens,  which  might,  without  much  inaccuracy,  be  termed 
woody  prlmulaceous  plants.  They  form  herbs  and  trees 
in  warm  countries,  and  have  a  succulent  fruit  .  but  they 
really  differ  in  scarcely  any  positive  Doint  of  structure 
from  primula  and  Its  co-ordinates.   (Sec  MyminacSjK.) 

A'RR.   See  A  la  m  as. 

A'HEJE.   In  Entomology,  the  larger  longitudinal  spe- 
cies into  which  the  wing  may  be  divided  :  they  are 
termed  crctal,  Intermediate,  and  anal,  according  t 
relative  position. 

ARE'CA.  ( Areec.  the  Malnbarnamc. )  An  Ea»t 
palm  tree,  whose  nuts  are  folded  in  the  leaf  of  the  piper 
betel,  and,  mixed  with  a  little  lime,  are  chewed  by  the 
natives  of  the  country  bordering  on  the  Indian  Archi- 
pelago, as  a  stimulating  narcotic. 

ARE'NA.   A  Latin  word  signifying,  in  its  original 
meaning,  sand,  but  applied  in  a  secondary  sense  to  that 
part  of  the  amphitheatre  in  which  the  gladiators  " 
which  was  covered  with  sand.   The  word  is 
applied  to  the  whole  amphitheatre. 

ARENA'CF.OU8.   (Lat.  arena,  sand.)  Sandy. 

ARENA'RIA.    ( Lat.  arena,  sossd. )    A  genus  of 
ding  birds,  wanting  the  hinder  toe :  of  this  genus  there  Is 
but  one  British  species  — the  Sanderling. 

ARENA'RIOIJS  SOIL.     (Lat.  are 
Agr.  and  Hort.,  soil  in 

^AhTeNA'TION.    (Lat.  arena,  sand.)  The 
diseases  by  sprinkling  hot  sand  upon  the  body. 

ARE'OLA.    (Dim.  of  area.)    The  ring  or 
which  surrounds  the  pustule  of  small  and  < 

ARE'OLiE,  In  Entomology,  are  smalli 
which  the  wing  Is  divided  by  the  ncrvure 
termed  vasal,  middle, 
relative  position. 

ARE'OLATE.    In  duwiuvivk;, 
spaces,  or  ar eolations. 

AaxoLAT*.  In  Botany.  In  composite  plants,  when  the 
florets  are  placed  so  completely  upon  the  sutfacc  of  the 
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iwrptade,  that  many  a  pentagonal  area,  or  space,  It  left 

the  ovaries  drop  off. 
AJIEOLA'TION     (Lat.  area)   mean*  any  small 
mee,  diitlnctly  bounded  by  something  different  in  CO- 
lour,  texture,  Ac.    The  spaces  of  parenchyma,  which  la 
kswes  are  bounded  by  reins,  are  ar  eolations. 

AREOMETER.  (Gr.  k*m«,  rare,  and  /wr?*, 
nfaiwrt.)  An  instrument  for  measuring  the  density  or 
specific  gravity  of  fluids.    (See  Uydrombtkr.) 

AREO'METRY.   The  science  of 
sity  or  specific  gravity  of  fluids. 
AREOPAGUS.    The  chief  court  of 

o  It  met  in  a  hall  on  an  emi 
called  the  hill  of  Mars  ('Afus*  «r«v**.)  This 
court,  which  was  of  very  early  origin,  was  raised  to  the 
high  rharacter  it  afterwards  enjoyed,  by  Solon,  who  ap- 
pointed that  It  should  consist  of  the  archons  who  had  un- 
dergone, with  credit,  the  scrutiny  they  were  subject  to 
at  the  expiration  of  their  office.  The  areopagus  had 
cognizance  of  capital  crimes,  and  from  It  was  no  appeal 
to  the  people,  whose  decisions  it  was  sometimes  known 
to  annul.  It  controlled  all  issues  from  the  public  trea- 
sury, and  exercised  a  censorship  over  the  citizens.  Its 
powers  were  much  reduced  by  the  measures  of  Peri- 
cles and  his  partirans.  On  the  subject  of  this  celebrated 
institution,  our  best  ancient  authority  is  the  Oratkt  Areo- 
fofttica  of  Socrates.  See  also  Me ursius,  lie  Areopago  ; 
lhi  Canaye.  Reckerchet  tur  FA.,  in  the  V  de  FAcad. 
Da  Inter.,  Qe.  vol.  vii.  p.  174. :  and  Petit  us.  Ad  Leges  At' 
heat.  See  also  Boeckh's  excellent  work  on  Athens  and 
her  Institutions. 
A'RGEL.    The  Egyptian  name  of  the  leaves  of  the 


of  lime,  so  called  from  Its  silvery  lustre 

AHGILLA'CEOUS  SOIL.  (Lat.  argilla,  clay.) 
Soil  in  which  clay  is  the  prevailing  earthy  ingredient. 

ARGOL.   The  tartar  of  wine. 

A'RGONAUT,  ARGONAUTA.  Applied  by  Lin- 
n*us,  In  the  singular  number,  to  the  testaceous  ceplui- 
lopod,  designated  by  Aristotle  and  the  ancients,  nau- 
tilus, and  commonly  called  at  the  present  day  (he  paper 
nautilus,  from  the  fragile  nature  of  the  boat-like  shell 
in  which  the  Inhabiting  cephalopod  occasionally  floats  on 
ike  still  seas  of  the  warmer  latitudes.  Many  modern 
naturalists  limit  the  application  of  the  term  argonauta 
to  the  shell,  supposing  that  its  true  constructor  is  yet 
to  be  discovered,  and  that  the  ccnhalopod  which  has 
hitherto  been  exclusively  found  in  it,  is  a  parasite. 
(See  Ocrruol.) 

A'RGONAUTS.  The  name  given  to  the  chieftains 
"who  accompanied  Jason  in  the  ship  Argo  on  hU  fabled 
expedition  "  to  Colchis,  after  the  golden  fleece  of  Phryx- 
W.  The  original  facts  on  which  this  mythological  story 
1*  founded  cannot  now  be  recalled ;  but  it  is  generally 
"'pposed  to  represent  the  result  of  some  bold  commer- 
cial expedition  that  overstepped  the  previous  discoveries 
'  t  it-  u'«-.  or  more  probably  still,  the  series  of  enter- 
prise* by  which  "  Greek  maritime  knowledge  was  extend- 
furthest  shores  of  the  Euxlne."    We  have  a 


poem  on  the  subject,  which  falsely  goes  under  the 
name  of  Orpheus,  who  is  said  to  have  been  one  of  tho 
Argonauts  him*clf.  and  an  epic  by  Apollonlui  Rhodius, 
s  Greek  poet  of  Alexandria,  and  likewise  one  In  Latin, 
by  Valerius  Flaccus.  who  flourished  in  the  age  of  Vcs- 


ATtGUMENT. 


•s  the  angle  or 
in  a  table  de- 


fleyree,  Ac,  or  altitude  ;  t 
turned  the  argument  of  the 
to  be  entered  with  the  s 


Aigcmkkt.  In  Logic,  an  expression  in  which, 
from  something  laid  down  as  granted,  (i.  e.  the  premises,) 
*oo»-thmg  else  (f.  e.  the  conclusion,)  is  to  be  deduced. 
In  ordinary  discourse,  argument  is  very  often  used  for 
the  premises  ai.ine,  in  contradistinction  to  the  con- 
e.g.  "the  conclusion  which  this  argument  ii 
to  establish,  is,  *c.  Ac."  This  word  is  also 
>  employed  to  denote  what  is,  strictly  speaking, 
or  series  of  arguments  :  it  is  In  this  sense  that 
;  of  "  Warburton's  argument  to  prove  the  divine 
i  of  Moses."    The  word  argument  Is  frequently 


leaves 

AUGENT,  In  Heraldry.  (French,  argent,  silver.) 
One  of  the  metals  employed  in  blazonry :  it  Is  equivalent 
to  pearl  among  precious  stones,  diamond  among  planets. 
In  engraving  it  la  represented  by  a  plain  surface. 

ARGENTINA.  A  Linns? an  genus  of  abdominal 
fishes,  belonging  to  the  salmon  family  ;  characterised  by 
a  small  mouth,  without  maxillary  teeth  ;  the  tongue  [ 
armed  with  curved  teeth  ;  and  a  transverse  row  of  small 
teeth  on  the  vomer  ;  banchiostegal  rays,  six.  The  ar- 
gentine* rank  in  the  order  Malacovterygia,  or  soft-tinned 
iuhos  of  Cuvier.  The  name  is  derived  from  the  silvery 
glistening  appearance  In  the  scales  of  these  fishes. 
A'RGENTINE.  In  Mineralogy,  na 


ARIANS. 

pcrly  called 
it  opposed  t 
is  said  that  A  and  B  had  a 
had  the  be 
Logic,  p.  300.) 


to  express  what  may  be 
put  at  ion  :  t,  e.  two  trains  of  argument  opposed  to 
,  as  when  it  is  said  that  A  and  B  bad  a 

on  anv  subject,  and  that  A  had  the  best  of  the 
argument.    ( Vide  Whately's  Logic,  p.  300.) 

A'RIANS.  The  followers  of  the  theological  opinions 
of  Arius,  a  presbyter  of  the  church  of  Alexandria  in  the 
fourth  century,  who  denied  the  equality  of  the  Father 
and  Son.  and  is  generally  considered  as  the  author  of  a 


system  which  continued,  under  various  modifications,  to 
exercise  the  most  extensive  Influence  upon  the  Christian 
world  of  any  heresy  of  ancient  times.  It  was  in  the 
year  319.  that  these  view*  were  first  promulgated  at  a 
of  the  clergy  of  Alexandria  ;  and  their  author, 
delay,  excommunicated  by  the  patriarch 
The  progress,  however,  which  the  opinions 
continued  to  make,  excited,  after  a  few  years,  the  notice 
of  the  emperor  Constantino,  who  addressed  a  letter  to 
Alexander  and  Arius  jointly,  in  which  he  attempted  to 
attain  the  object  for  which  on  other  occasions  ho  resorted 
to  more  violent  methods,  that  of  reconciling  the  conflict- 
ing parties  upon  whatever  basis, and  securing  harmony  at 
all  events.  At  the  earnest  desire,  however,  of  the  ortho- 
dox party  at  Alexandria,  he  convened  the  general  council 
of  fsiensa,  whkh  assembled  In  the  year  325,  and  pro* 
ceeded  to  institute  a  full  investigation  into  the  matter  in 
dispute.  On  this  occasion  the  Nlccne  creed  was  drawn 
up.  In  which  the  clause  which  principally  affects  this 
subject  is  the  assertion  of  the  consubstantiality  of  the 
Son  with  the  Father,  or  the  Omoousion.  This  the 
Arians  would  not  concede.  A  middle  party  arose  under 
Kusebius  of  Nicomedia,  who  proposed,  but  without 
enVct,  the  term  Omoiousios,  asserting,  not  tho  identitv, 
but  the  similarity  of  substance.  This,  which  is  generally 
denominated  the  Seini-ariau  scheme,  satisfied  neither  the 
Catholics  nor  the  Arians,  who  from  their  rejection  of 
It  acquired  the  title  of  Anomoloi.  The  Catholics  tri- 
umphed, and  their  opponents  submitted  to  the  decree  of 
the  emperor  which  required  them  to  acknowledge  the 
creed  propounded  for  their  acceptance.  From  this  time, 
according  to  some  writers,  the  huscbians  became  a  mere 
political  party,  who  endeavoured  to  preserve  the  favour 
of  the  prince,  for  which  they  had  already  mado  the 
greatest  of  sacrifices,  by  a  repetition  of  similar  unworthy 
arts.  At  this  period  another  Kusebius,  the  courtly  bishop 
of  Carsarea,  and  celebrated  historian  of  the  Christian 
church,  became  one  of  the  leaders  of  this  branch  of 
Arianism.  His  talents  and  ingenuity  are  represented 
as  being  of  singular  service  to  the  cause  of  the  heretics, 
by  inducing  the  emperor,  after  some  delay,  to  command 
the  restoration  of  Arius  to  the  church  of  Alexandria,  and 
the  banishment  of  Athanasius.  A  day  was  appointed, 
upon  which  Alexander,  the  aged  bishop,  should  admit 
the  still  suspected  heretic  to  tho  holy  communion  :  his 
protestations  of  orthodoxy  were  such  as  to  satisfy  the 
prelate  that  God  only  could  discover  his  real  sentiments, 
and  ho  solemnly  declared  that  in  His  hands  he  left  the 
matter.  In  the  midst  of  the  fears  and  scruples  of  the 
one  party,  and  the  anticipated  triumph  of  the  other,  the 
proceeding  was  suddenly  terminated  by  the  death  of 
Arius  :  a  deliverance  of  the  church.  In  which  the  Catho- 
lics discovered  a  signal  interposition  of  God,  but  which 
the  heretics  confidently  ascribed  to  assassination  by  poi- 
son. 

Under  Constantius,  the  successor  of  Constantino,  in 
the  East,  the  Allan  party  was  taken  into  favour,  and  the 
orthodox  persecuted  and  proscribed :  and  when  on  the 
death  of  Cons  tans,  the  whole  empire  fell  into  his  single 
hands,  the  cause  of  heresy  began  to  flourish  in  the  West 
also,  and  the  "  whole  world,"  says  St  Jerome, 
to  find  itself  Arian."  It  was  at  this  period, 
many  northern  nations,  who  were  just  prcpari 
themselves  upon  tho  western  empire,  were  converted  to 
the  Christian  faith,  in  which  they  were  instructed,  ac- 
cording to  the  Arian  interpretation.  This  circumstance 
contributed  materially  to  the  permanence  of  these  opi- 
nions ;  for  after  the  orthodox  emperor  Theodosius  had 
re-established  the  doctrine  of  tho  Nicenc  creed  through- 
out his  dominions,  the  W  est  was  subjected  to  a  second 
inundation  of  heresy  in  the  preceding  century.  The 
conversion  of  Clovis  to  the  Catholic  faith  at  the  end  of 
tho  fifth,  and  of  Theodellnda,  queen  of  the  Lombards,  in 
sixth  century,  combined  with  the  successes  of  the 
of  Justinian,  in  Italy  and  Africa,  restored  tho 


the 


orthodox  opinions  throughout  the  greater  part  nf  theso 
regions;  and  from  that  period  Arianism  dwindled  away, 
and  all  traces  of  it  seem  to  have  been  lost  for  many  cen- 
turies. 

In  modern  times  these  opinions  have  been  revived. 
The  Inferiority  of  the  Son  to  the  Father  was  proclaimed 
by  Scrvetus,  in  1A31 :  and  in  Geneva,  the  very  place  In 
which  he  suffered  death,  these  opinions  took  root,  aud 
have  since  become  very  prevalent  among  the  disciples  of 
the  church  which  Calvin  founded.  Tho  Immediate  fol- 
lowers of  Servetus  removed,  upon  his  death,  to  Poland. 
In  England,  the  principal  revivers  of  Arianism,  were 
Whiston  and  Samuel  Clarke,  who  flourished  at  the  be- 
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ARICINA. 

ginning  of  the  18th  century.  Their  doctrines  were  em- 
braced  by  great  number*  of  the  Presbyterian  and  Inde- 
pendent preachers,  and  gave  rise  to  a  great  deal  of 
controversy  among  the  member*  of 
and  of  the  church  also.    It  is 


gregallon*  which  in 
form  of  ArianUm,  whether  at  Geneva,  in  Poland,  or  in 
our  own  country,  have  in  almost  all  cases  degenerated 
Into  UniUrianism.  At  the  present  day,  there  exist  few, 
if  any,  churches  of  professed  Arians. 

It  should  be  remarked,  that  the  term  Arian,  which  is 
rulgarly  attributed  to  those  who  conceive  of  the  second 
and  third  persons,  that  though  inferior  to  the  first,  they 
are,  nevertheless,  divine,  admits  of  many  distinctions  and 
qualification*.  Questions  arise  among  sects  generally  de- 
nominated Arian,  1st,  As  to  the  similarity  of  substance 
between  the  Father  and  Son:  2d,  As  to  the  existence  of 
the  Son;  whether  he  was  created  before  the  world;  — 
whether  that  creation  was  from  eternity :  3d,  As  to  the 
relation  of  the  Son  and  Spirit,  concerning  whose  rank 
among  the  Divine  personages  there  are  many  conflicting 
opinions.  Dr.  Clarke,  though  generally  considered  to  hold 
Arian  sentiments,  professed  himself  a  believer  In  the  Tri- 
nity, and  continued  a  member  of  the  established  church. 
He  distinguished  the  Sou  from  the  Father,  considering 
the  latter  as  the  primary  author  of  all  good,  to  whom  all 
honour  and  worship  Is  due:  the  power  which  was 
original  in  the  Father  being  derivative  in  the  Son,  who 
derive*  also  from  him  his  Divinity  and  other  attributes. 
The  Holy  Spirit,  he  considered  to  hold  a  similar  subor- 
dination to  the  Son.  When  the  question,  whether  the 
Father  can  annihilate  the  Son,  was  propounded  to  Dr. 
Clarke,  he  confessed  that  he  had  not  reflected  upon  this 
Imputed  consequence  of  his  scheme,  and  declined  to  give 
any  answer. 

\  it  ICS'S' A-  An  alkaloid  discovered  in  1839.  by  Pel- 
letier  and  Coriol,  in  a  bark  from  Arica,  resembling  a 
species  of  chinrhona. 

A'RIEL.  Arilla  (inlaw  Latin),  a  piece  of  red  cloth. 
A  membrane,  either  fleshy  or  otherwise,  originating  from 
the  placenta,  and  growing  on  a  seed  either  partially 
or  entirely.  Instances  of  tt  occur  In  the  nutmeg,  where 
it  constitutes  mace ;  and  In  the  Euonymus  Eurotueus, 
where  it  is  a  red  succulent  membrane.  It  is  remarkable 
that  this  part,  the  use  of  which  is  unknown,  never  ap- 
pears  till  after  the  young  seed  is  fertilised. 

A'RIES.  (Lat.  <*r  Ram.)  The  first  constellation  of 
the  ancient  zodiac.  Aries  also  denotes  the  first  sign  or  the 
first  30  degrees  of  the  zodiac  ;  the  first  point  of  Aries  being 
the  point  in  which  the  equator  intersects  the  ecliptic, 
and  from  which  the  longitudes  are  reckoned.  In  ancient 
the  signs  and  constellations  of  the  todiac  coincided  ; 
owing  to  the  precession  of  the  equinoxes,  the  twelve 
is  go  backward  among  the  constellations,  at  the  rate  of 
t  SO"  annually,  and  the  first  point  of  Aries  is  now 
I  in  the  constellation  Pisces. 

In  ancient  Military  Science,  the  Latin  name 
of  tho  battering  ram,  an  Instrument  with  an  iron  head 
used  to  batter  and  beat  down  the  walls  of  besieged  places. 
ARIOSO.   See  Lroato. 

ARISTO'CRACY.  (Gr.  kt*mc;tke  ft"/. and  «<*<rur. 

to  th£  acceptation  in  which  the 

which 
;  either 


to  govern.) 

word  Is  used  by  ancient  writers,  a  government  in  which 
all  the  be rt  citizens  of  the  state,  I  e.  those  excelling  either 
In  hereditary  distinction  or  in  wealth,  ruled  their  fellow- 
citizens.    When  the  power  was  In  the  hands 


of  a  small 

class  of  these,  who  had  acquired  It  by  chance  or  usurpa- 
tion, such  a  government  was  said  to  be  an  oligarchy. 
Thus  aristocracy  is  enumerated  bv  Aristotle  among  the 
distinct  forms  of  government ;'  oligarchy  is  only  men- 
tioned as  a  perversion  of  aristocracy  :  and  the  distinction 
as  taken  by  him  Is,  that  in  an  aristocracy  the  governors 
rule  for  the  public  good,  and  in  an  oligarchy  for  their 
own.  In  modern  times,  those  governments  have  usually 
been  termed  aristocratic  in  which  a  small  privileged  class 
of  noble  or  wealthy  persons  either  governed  absolutely, 
or  shared  the  government  in  various  proportions  with  the 
sovereign  or  with  the  people.  Thus  the  Republic  of  Venice 
presented  the  purest  example  of  an  aristocracy  among 
the  older  governments  of  Europe:  while  the  govern- 
ment of  the  United  Provinces,  before  the  French  Revolu- 
tion, might  also  be  cited  as  an  instance  of  an  aristocratic 
commonwealth ;  and  Great  Britain  of  a  monarchy  tem- 
pered by  aristocracy.  In  a  stricter  sense,  however,  the  word 
has  been  used  by  modern  speculative  politicians  to  signify 
any  government  in  which  "a  minority  of  adult  males" 
constitute  the  ruling  class.  In  this  sense,  the  govern- 
ment of  France,  that  of  England  both  in  respect  of  the 
House  of  Commons  and  of  the  House  of  I/ords,  and,  in 
short,  almost  every  state  In  which  a  census  is  adopted  as 
the  qualification  of  those  who  elect  representatives  in 
the  national  assembly,  must  be  cited  as  aristocratic.  The 
word  aristocracy  is  also  frequently  used  to  signify  a  class 
of  persons  in  the  state  :  the  wealthy  and  noble  classes  in 
a  body,  or  the  latter  class  by  Itself. 
ARISTOLO'CHIA.  (Gr.  tprm,  best,  and  ***»«*. 
.)  A  genus  of  i 


ARISTOTELIAN  PHILOSOPHY. 

twining  stems  and  one-sided  bent,  yellow  or  purple  varie- 
gated flowers,  the  oilour  of  which  is  often 
They  are  reputed  to  be  powerfu 
matics.  One  species,  but  not  a  twin 
sionally  met  with  wild  In  England  (A 
mon  birth  wort) :  a  few  are  natives  of  the  South  of 
Europe,  but  the  principal  part  of  the  genus  is  tropical. 
ARI'STOLO'CHIA'CEJE.  The  natural  order  of  which 
Aristolochla  Is  the  type.  Asa  rum  (tee  Asakabacca)  is 
the  only  other  common  genus  associated  with  Aristo- 
lochla ;  but  there  are  several  tropical  forms.  The  wood 
of  this  order  is  remarkable  for  growing  without  forming 
concentric  zones,  although  undoubtedly  exogenous. 

ARISTOTE'LIAN  PHILOSOPHY.  In  attempting 
to  gi\e  an  account  of  the  doctrines  of  Aristotle  of  Stagira, 
we  feel  embarrassed  by  peculiar  difficulties.  The  pre- 
judices tinder  which,  until  lately,  the  name  of  this  philo- 
sopher has  laboured,  and  still,  perhaps,  continues  in  a 
great  measure  to  labour,  would  seem  to  render  a  more 
than  usually  detailed  account  of  his  writings  necessary. 
In  order  to  justify  what,  In  the  view  we  shall  take  of  their 
nature  and  value,  may  contradict  the  ordinary  opinion. 
At  the  same  time,  there  I*  perhaps  no  ancient  philoso- 
pher, the  full  comprehension  of  whose  system  requires 
■o  extensive  a  knowledge  of  the  works  or  his  predeces- 
sor* in  scientific  research,  and  so  careful  a  collation  of 
detached  passages  in  his  own  writings,  which  are  com- 
posed for  the  most  part  in  a  fragmentary  and  unmethodi- 
cal manner,  and  an  obscure  and  concise  diction.  The 
latter  difficulty  will  Ik-  the  more  apparent,  when  w-e  state 
the  now  unanimous  opinion  of  the  learned,  that  the 
works  of  Aristotle  which  remain  to  us  are  entirely  of  the 
esoteric  or  acromatic  class.  Intended,  not  for  public- 
ation, but  to  serve  as  notes  to  the  oral  lectures  which  he 
delivered  to  the  more  instructed  of  his  pupils.  It  re- 
quires no  more  than  a  cursory  glance  at  the  titles  and 
the  bulk  of  Aristotle's  writings,  to  be  convinced  of  the 
comprehensiveness  of  his  views,  and  the  daringness  of 
his  design.  He  divides  the  whole  circle  of  knowledge 
Into  three  great  provinces,  Metaphysics,  or  the  Philoso- 
phia  prima.  Including,  as  its  Instrument.  Logic  ;  Physics, 
or  the  Second  Philosophy,  under  which  term,  in  addition 
to  the  sciences  ordinarily  falling  under  that  denomin- 
ation, he  embraces  a  great  portion  of  the  philosophy  of 
the  human  mind,  as  the  phenomena  of  sensation,  me- 
mory, and  fancy  ;  and,  thirdly.  Ethics,  or  the  science 
which  treats  of  the  conduct  and  duties  of  man,  regarded 
both  as  an  individual  and  as  a  citizen.  His  Logic  u  con- 
tained In  his  Categories,  his  treatise  on  Interpretation 
or  the  Nature  of  Propositions,  his  former  and  latter 
Analytics,  and  his  eight  books  of  Topics ;  to  which  may 
be  added  his  work  on  the  exposure  or  Sophisms.  These 
form  together  what  has  been  called  the  Organism  of 
Aristotle ;  and  seem  intended  as  a  preparatory  discipline 
to  the  study  of  his  Metaphysics.  (See  Arnt.  MctapM. 
iv.  3.)  The  common  opinion,  which  attributes  to  Aris- 
totle the  discovery  of  the  science  of  Logic,  is,  we  doubt 
not,  substantially  correct.  The  flippant  objection  off 
Locke,  that  this  notion  would  represent  God  as  having 
made  men  mere  animals,  and  having  left  It  to  Aristotle 
to  make  them  rational,  hardly  needs  a  serious  refutation. 
Natural  philosophers  might  with  equal  justice  be  ac- 
cused of  asserting,  that  Sir  Isaac  Newton  changed  the 
motion  of  the  heavenly  bodies,  or  that  Locke  himself 
created  the  human  understanding.  The  logic  of  Aris- 
totle Is,  what  It  professes  to  be,  an  enumeration  of  the 
leading  classes,  or  genera,  to  which  all  our  notions  may 
be  referred  ;  an  account  of  the  various  methods  by  which 
we  arrive  at  general  propositions,  and  reason  from  these 
when  formed ;  and  a  body  of  rules  for  the  conduct  of 
the  understanding  in  going  through  these  processes. 
v Set  Loaic.  Catsgorv,  Ac.)  Metaphysics  Is  the  science 
of  being,  as  such  ;  and  herein  Is  distinguished  from  phy- 
sics, which  considers  only  the  modifications  of  being, 
and  the  changes  to  which  they  arc  subject.  Each  of  the 
physical  sciences  has  its  own  fundamental  axioms,  the 
truth  of  which  It  is  compelled  to  assume  :  It  is  the  pro- 
vince of  metaphysics  to  verify  these  assumptions,  and  to 
discover  their  unity  and  connection.  Aristotle's  meta- 
physical system,  though  it  may  be  said  to  owe  Its  origin 
and  many  of  Its  peculiarities  to  that  of  his  great  prede- 
cessor, Plato,  yet  deviates  from  it  in  many  important 
respects.  Both  the  one  and  the  other  admit  the  existence 
of  a  faculty,  the  sphere  of  which  transcends  the  object* 
of  sense:  they  differ  as  to  the  method  by  which  this 
faculty  is  to  arrive  at  its  determinations.  Plato  doubtless 
conceived,  that  In  virtue  of  the  necessary  connection  in 
which  all  conceptions  stand  to  each  other,  we  are  able, 
so  soon  as  we  have  awakened  one  idea  in  our  conscious- 
ness, to  arrive  at  the  knowledge  of  all  the  rest.  Aristotle, 
on  the  contrary,  conceived  all  deductive  science  to  be 
illusive  which  does  not  rest,  for  the  truth  of  Its  funda- 
mental principles,  on  a  previous  Induction  from  par- 
ticulars. Agreeably  to  this  conviction,  he  begins  his 
Oncological  speculations  with  the  consideration  of  the 
individual,  as  it  presents  Itself  in  the  world  of  sense.  To 
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n  t  ,  The  three  tatter,  he  I 

sir  substantially  identical,  inasmuch  at  In 
of  a  thing  U  that  very  thlug  itself  in  its 
whitr  the  moving  cause  may  bo  conceived  as  the  type 
pre-existing  in  the  mind  of  the  artificer,  which  is  the 
ume  with  the  form  which  he  communicates  to  the 
material.    We  should  greatly  misconceive  Aristotle's 
meaning,  if,  as  has  sometimes  l>ecn  done,  we  identified 
bis  forms  of  things  with  their  outward  figure,  or  even 
with  the  notion  of  them  apprehended  by  the  understand- 
ing.  The  form  of  a  thing  may  be  differently  expressed, 
m  the  law  of  u>  l*>ing,  the  principle  ol  life  within  It, 
which  animate*  and  gives  an  individual  existence  to  the 
matter ;  which,  on  the  other  hand,  without  its  presence, 
would  remain  a  mere  blank  potentiality,  destitute  of  all 
Qualities,  and  therefore  unintelligible  and  imperceptible. 
This  distinction  between  matter  ami  form  re-appears, 
under  different  names,  in  various  portions  of  the  Aristo- 
telian philosophy,  and  is  with  htm  a  solution  of  most  of 
the  difficulties  in  ontology  and  physics.    He  conceives  it 
to  be  the  only  mode  of  explaining  the  possibility  of  a 
thing  coming  into  existence,  the  difficulty  of  compre- 
hending which  had  led  the  electte  philosophers  to  deny 
any  reality  to  outward  phenomena,    tie  himself  con- 
ceives the  universe  to  be  eternal.   With  Plato,  however, 
he  itrenuously  asserts  the  existence  of  reason,  as  some- 
thing Immutable  and  universal;   co-eternal  with  but 
unaffected  by  the  shifting  phenomena  of  the  world.  He 
differ*  from  that  philosopher,  in  making  the  universal 
reason  Identical  with  God.  Instead  of  being,  with  its  cor- 
relative being,  a  creation  of  the  Divine  energy. 

Of  Aristotle's  strictly  physical  researches  we  shall  say 
linle.  He  does  not  himself  teem  to  conceive  that  great 
certainty  can  be  attained  in  this  department  of  human 
science.'  When,  however,  we  remember,  that  his  Hil- 
lary of  Animals  hat  received  very  high  praise  from  no 
leii  a  naturalist  than  Cuvier,  and  when  we  reflect  that 
this  was  perhaps  the  only  branch  of  natural  science 
m  which  he  was  furnished  with  experimental  daU.  we 
ihall  be  inclined  to  attribute  the  errors  and  deficiencc*  of 
has  physical  theories  rather  to  the  deficiencies  of  the 
Greeks  in  the  necessary  mechanical  apparatus,  than  to 
in  the  philosopher  himself.  In  his 
Memory  and  Recollection,  and 
i  has  earned  the  perhaps  still 
I  the  science  of  Psychology, 
of  having  discovered  the  guiding  due  to  the  ex- 
of  our  mental  phenomena,  in  the  principle  of 


of  Aristotle's  complete  works  it  fhat 
of  Bekkcr,  3  volt.  4to.  Berlin.  1831 .  Of  the  Ethkt,  that 
of  Michelct.  with  a  commentary.  2  volt.  (Jvo.  Berlin,  1*35. 
Of  the  Politics,  those  of  .Schneider  and  Gottling.  Of 
the  Treatise  de  Antma,  with  copious  notes,  that  of  Tren- 
delenburg. Numerous  editions  of  the  Rhetoric  have  been 
published  in  Oxford.  Of  his  Ancient  Commentators,  the 
beat  are  Ammonlut.  Alexander 
ciut,  and  Thomas  Aquinas. 

ARI'THMETIC.  (Or.  *<i8pt,  nttmber.)  The 
science  of  numbers,  or  that  part  of  mathematics  which  it 
concerned  with  the  properties  of  numbers.  The  ele- 
mentary operations  of  arithmetic,  being  necessary  in 
transacting  the  ordinary  affairs  of  life,  are  perhaps  at 
|  commonly  known  as  the  art  of  reading  and  writing,  and 
I  therefore  require  no  explanation  ;  the  principles,  how- 
ever, on  which  they  depend  arc  of  a  very  general  and 
highly  refined  nature. 
Every  number,  ace 


Tb*  third  great  division  of  the  Aristotelian  philoso- 
phy, that  which  regards  the  relations  of  man  as  a  '•  social 
and  political  animal."  is  comprised  In  the  Polltict  the 
(Kcooomics,  the  Nicomachean  and  Kudemian  Ethics, 
and  th..w  book,  entitled  the  Magna  Moral  la.  I  ■ 
true  spirit  of  an  ancient  Greek, 
science  of  ethics  as  most  intimately 
of  politics.  He  repeatedly  expresses  his 
ill  iperuiations  on  merelv  ideal  perfection  ;  and  his  i  nn- 
▼Woo  that  the  practicable,  under  the  existing  circum- 
>'  -  •(  •  nf  humanity,  is  the  true  object  of  ethi.  al  enquiry. 
Among  the  most  influential  of  these  circumstances  on 


thr  conduct  of  an  individual 


is  the  constitution  of  the 
Hate  to  which  he  may  belong  ;  in  the  spirit,  and  accord- 
tag  to  the  maxims  of  which  he  must  act.  if  he  would  earn 
the  praise  of  a  good  cltiien.  Not  Indeed  that  a  good 
citixen  and  a  good  man  are  necessarily  Identical  terms : 
they  can  only  become  to  In  the  case  of  one  who  Is  a 
dutiful  member  of  a  rightly  constituted  commonwealth. 
TV  question  necessarily  arises.  "  How  Is  this  perfect 
form  of  polity  to  be  determined  ?"  The  answer  is,  that 
form  of  government  is  the  best,  which  affords  scope  for 
thf  developement  of  the  best  part  of  our  nature ;  in  other 
•ords.  which  produces  the  best  men.  Out  of  this  circle, 
Aristotle  cannot  be  said  to  have  fairly  extricated  himself. 
H*  has  in  some  measure  approximated  to  a  definite  rule 
•!  r-.  •  rxhtx  in  the  doctrine,  that  every  rirtuc  lies  between 
two  opposite  excesses.  It  must  however  be  confessed, 
that  a  certain  degree  of  vagueness  prevails  in  his  ethical 
rpemlations :  a  vagueness  of  which  he  was  himself  con- 
**w«.  and  apparently  despaired  of  satisfactorily  remov- 
al. Perhaps  the  most  valuable  part  of  hit  moral  writings, 
that  m  whi<  h  he  discusses  the  much  vexed  question  ol 
tke  relation  of  happiness  to  morality.  Pleasure,  he  de- 
■traainet,  can  never  be  taken  as  a  measure  of  actions, 
taasnroch  *»  it  It  the  uniform  concomitant  of  all  natural 
Mloo  whatsoever.  (Eth.  Mfe  L  X*)  Hit  politics  com- 
prise a  most  careful  review  of  the  most  celebrated  Grecian 
ofntitutions.  and  a  generalisation  of  the  leading  possible 
forms  of  government,  with  their  various  merits  and  de- 
fcrt*.  built  on  a  careful  induction  from  the  great  matt 
of  taried  bets  and  instances  with  which  the  history  of 
l>»  country  supplied  him.  They  are  consequently  in- 
'duahlr.  alike  to  the  curious  in  Grecian  history,  and  to 
u*  political  theorist ;  and  traces  of  their  effects  are  suffl- 
In  the  writings  of  perhaps  all  who  have 


irdi 


to  the  definition  of  New  ton. 
it,  properly  speaking,  only  a  ratio,  or  relation.  In  order 
to  explain  this,  it  may  l«e  remarked,  that  every  mag- 
nitude which  we  compare  with  another  magnitude  is 
either  equal,  or  greater,  or  lets,  and.  consequently,  has  a 
certain  relation  to  that  with  which  it  it  compared;  that 
is  to  say,  it  either  contains  it  or  it  contained  in  it,  in  a 
certain  manner.  This  relation,  or  manner  of  containing 
or  being  contained,  it  what  we  call  number:  thus  the 
number  3  expresses  the  ratio  which  one  magnitude  has 
to  another  smaller  than  Itself,  which  it  taken  for  unit, 
and  which  the  greater  contains  three  times.  On  the  con- 
trary, the  fraction  J  expresses  the  ratio  of  one  magnitude 
to  another  greater  than  itself,  which  it  taken  at  unit,  and 
which  contains  the  smaller  three  timet. 

Having  distinguished  the  numbers  or  relations  of  mag- 
nitudes, which  we  have  conceived  in  our  minds  by  par- 
ticular signs,  arithmetic  becomes  the  art  of  combining 
these  relations  with  one  another  ;  employing  for  this 
purpose  the  signs  themselves  by  which  the  numbers  are 
distinguished.  Hence,  the  four  operations  of  addition, 
subtraction,  multiplication,  and  division,  include  the 
whole  science :  for  all  the  diflerent  combinations  that 
can  be  formed  of  ratios  are  reduced  ultimately  to  an  ex- 
amination of  the  excess  of  some  above  others,  or  of  the 
way  In  which  they  contain  one  another.  For  the  pur- 
pose, indeed,  of  facilitating  commercial  accounts,  astro- 
nomical calculations,  Ac,  many  other  very  useful  rules 
have  been  invented,  tuch  as  the  rules  of  proportion.  In- 
terest, discount,  alligation,  position,  extraction  of  roots, 
progression,  Ac.  ;  but,  on  attending  to  the  operations 
prescribed  by  these  rules,  it  it  easy  to  see  that  they  aro 
only  different  applications  of  the  four  principal  rules- 

The  particular  operations  of  arithmetic  depend  in 
details  on  the  system  of  characters  by  which  number 
represented.   Our  arithmetic,  which  is  constructed  on 
the  denary  system  or  notation,  would  be  entirely  changed 

The  Romans  used  a  different  notation,  and  their  rulet  of 
arithmetic  were  entirely  different  from  ours.  But  all 
arithmetic,  in  whatever  manner  numbers  may  be  repre- 
tented,  it  ultimately  reduced  to  the  four  ojieratlons  or 
rules  already  mentioned.  Strictly  speaking.  Indeed,  the 
fundamental  rulet  may  he  reduced  to  two,  addition  and 
subtraction  ;  for  multiplication  is  only  an  abridged 
method  of  repeatedly  adding  the  same  number  to  itself, 
and  division  only  an  abridged  method  of  repeatedly  sub- 
tracting one  number  from  another. 

The  numeral  system  of  the  Romans  was  very  ill 
adapted  to  the  purposes  of  arithmetical  calculation  ; 
and,  hence,  in  keeping  their  accounts,  and  in  all  their 
commercial  transactions,  they  made  use  of  the  abacus. 
The  astronomers  of  Greece  contrived  an  ingenious 
system,  by  meant  of  which  they  were  able  to  perform  the 
most  complex  arithmetical  operation!.  (Stc  Notation.) 
The  Indian  numerals,  on  which  the  modern  system  of 
practical  arithmetic  is  founded,  were  received  from  the 
Saracens  of  Spain,  and  appear  to  have  been  partially  in- 
troduced into  the  other  countries  of  Europe  In  the  four- 
teenth century  ;  but  there  it  no  evidence  of  their  having 
come  into  general  use  before  the  invention  of  printing. 
The  facility  afforded  by  the  Indian  numerals  in  the  per- 
formance of  all  numerical  calculations  has  been  one  of 
the  main  causes  of  the  great  and  rapid  advancement  of 
modern  mathematical  science. 

The  first  complete  treatise  on  practical  arithmetic,  in 
which  the  numerals  now  in  universal  use  were  employed, 
was  written  by  Tartalea.  and  published  In  the  year  I5.V5. 
It  consists  of  two  books,  the  first  containing  the  appli- 
cation of  arithmetic  to  the  purposes  of  civil  life ;  anu  the 
tecond  the  foundations  of  the  principles  of  algebra.  A 
less*  perfect  treatise  had  been  published  by  Tuns  tall  in 
15%,  and  another  by  Stifcl  or  Stifcllut,  1544  :  tince  that 
time  workt  on  the  science  have  been  almost  infinite. 

Arithmetic  acquires  several  distinctive  appellations, 
from  the  particular  manner  in  which  it  is  used,  or  the 
purpose  to  w  hich  it  is  applied  :  thus, 
Binary  Arithmetic.  The  art  of  expressing  and  corn- 
by  pairs,  and  by  means  of  two  cha- 
O  4 
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ractcrs  only.  A  system  of  arithmetic  of  this  so 
Invented  by  Leibnitz,  and  also  by  De  Eagni.  and 


ARMINIAKSL 


of  It  hare  l*en  found  in  the  early  monuments  of  China. 
Si i pp. >s<.-  the  two  characters  to  be  1  and  0  ;  the  zero  mul- 
tiplying any  number  after  which  it  it  placed  by  2,  as  in 
the  denary  scale,  it  multiplies  the  preceding  number  by 
10.  the  first  ten  numbers  on  the  binary  scale  would  be 
represented  thus:  l=one,  10=two.  !l=threc.  100  =  four, 
10l=five,  110=slx,  lll=scven,  lOOO-eight,  1001=nine, 
1010  =  ten. 

Decimal  Arithmetic,  which  requires  a  series  of  ten 
character*,  the  profession  proceeding  according  to  the 
powers  of  ten.  It  is  this  which  is  universally  employed 
by  modern  nations  ;  the  term,  however,  is  generally 
applied  to  those  operations  in  which  fractions  occur,  the 
fractions  proceeding  according  to  the  descending  powers 
of  ten  ;  that  is,  the  unit  is  considered  as  divided  into 
tenths,  the  tenths  into  hundredths,  and  so  on.  It  is  very 
remarkable-  that  the  Hindoos,  who  have  so  long  been  ac- 
quainted with  the  denary  notation,  are  still  Ignorant  of 
its  application  to  fractions.  The  Moors,  from  whom  it 
wai  transplanted  into  Europe,  were  equally  unacquainted 
with  this  application.  Tbe  invention  of  decimal  frac- 
tions, whicn  has  doubled  the  efficiency  of  our  arith- 
metical system,  is  generally  ascribed  to  Regcnmontanus. 

Duodecimal  Arithmetic,  in  which  the  multiples  and 
divisors  of  unity  proceed  according  to  the  powers  of  12. 
This  is  adapted  to  our  system  of  lineal  and  superficial 
measures,  in  which  the  foot  is  divided  Into  12  inches,  the 
inch  into  12  lines,  Ac,  and  is  accordingly  generally  used 
by  artificers. 

Sexagesimal  or  Sexagenary  Arithmetic,  which  descends 
by  the  powers  of  GO.  The  system  of  subdivision  was 
introduced  into  the  Alexandrian  school  by  Ptolemy,  for 
the  purposes  of  astronomical  calculation.  The  partition 
of  tne  circumference  of  the  circle  into  360  degrees,  was 
probably  founded  on  the  property  that  the  chord  of  one- 
sixth  of  the  circumference  is  equal  to  the  radius.  Having 
divided  the  radius  luto  GO  equal  parts  or  primes,  the 
angle  of  the  hexagon  naturally  followed  the  same  di- 
vision ;  hence,  one  part  or  prime  was  equivalent  to  the 
36nth  part  of  the  whole  circumference.  The  degree  was 
by  analogy  subdivided  into  GO  minutes,  the  minute  into 
GO  seconds,  and  so  on.  Ptolemy  ascribes  the  reason  of 
adopting  this  method  of  division  to  the  facility  which  It 
affords  In  calculation  ;  and  his  commentator  Thcon  adds 
that  GO  is  the  most  convenient  of  all  numbers,  Inasmuch 
:  sufficiently  small  it  has  a  considerable  number  of 


ilitiMtr* 


•fir.  ^The  application  o 
of  a  count 


such  as  the 
the  quantity  of  food 
for  their  consumption,  the  labour  they  can  ac- 
complish, the  mean  duration  of  life,  the  produce  of  the 
soil,  the  frequency  of  fires  or  shipwrecks,  Ac.  In  apply- 
ing arithmetic  to  inquiries  of  this  sort,  we  have  three 
principal  objects  in  view  ;  the  first  is  to  procure  precise 
Facts,  the  second  to  deduce  from  the  observed  facts  the 
consequences  to  which  they  lead,  and  the  third  to  deter- 
mine the  probability  both  of  the  facts  and  the  conse- 
quences.  (.Sec  Statistics.) 

Universal  Arithmetic.  The  name  given  by  Newton  to 
algebra,  or  the  calculation  of  magnitudes  in  general. 
The  operations  of  ordinary  arithmetic  are  founded  on 
two  distinct  classes  of  principles  ;  the  first  are  indepen- 
dent of  the  particular  signs  by  which  numbers  are  ex- 
pressed, the  second  de|iend  on  those  signs.  The  general 
properties  of  numbers,  which  are  Independent  of  any 
particular  system  of  notation,  furm  the  subject  of  uni- 
versal arithmetic. 

ARITHMETICAL  COMPLEMENT  —  of  a  number 
is  what  it  wants  of  the  next  higher  decimal  denomination. 
Thus  4  is  the  arithmetical  complement  of  G,  because  it  is 
what  G  wants  of  10.  In  like  manner  43  Isthe  arithmetical 
complement  of  57.  and  432  of  568 :  the  number  and  its 
complement,  when  added  together,  always  producing  a 
sum  which  is  expressed  by  I,  followed  by  as  many  ciphers 
us  there  are  digits  in  the  number.  It  is  used  in 
logarithmic  c  dculation  to  avoid  the  trouble  of  sub- 
traction :  for  example,  if  two  logarithms  are  given,  and  a 
third  is  to  be  subtracted  from  their  sum,  the  whole 
operation  may  l»e  performed  at  once,  by  writing  the  re- 
ciprocal of  the  logarithm  to  be  subtracted,  and  adding 
the  three  together. 

Arithmetical  Mean  between  two  numbers  is  a  number 
such  that  its  excess  above  the  first  is  equal  to  its  defect 
from  the  second,  or  it  is  a  number  equal  to  half  their 
sum  :  thus  10  is  an  arithmetical  mean  between  7  and  13. 
An  arithmetical  mean  among  any  number  of  quantities  is 
found  by  adding  all  the  quantities  together,  and  dividing 
by  the  number.  Thus,  let  there  be  six  numbers,  1,  3,  4, 
6,  7,  9  ;  a  mean  among  them  is  5,  for  their  sum  is 
to  30,  and  30  divided  by  6  given  5. 

Arithmetical  Progression.  A  series  of  three  or  more 
numbers,  such  that  each  diners  from  that  which  precedes 
or  follows  it  by  the  same  number:  thus,  3,5,7,9.  11, 
form  an  arithmetical  piogre»sion,  in  which  the  common 


of  the  terms  it  2.    The  general  expression  of 
this  progression  is  a,  a  +■  d,  a  +  Jut.  a  +  3d,  Ac. 

Arithmetical  Proportion.  Four  numbers  are  said  to  bo 
in  arithmetical  proportion,  when  the  . 
the  first  and  second  is  the  same  at  the  i 
the  third  and  fourth  :  for  example,  2,  5,  6,  9. 
Hatio.  The* 


of  an  arithmetical  progression. 
MA' DA.  (Spanish  military  or  naval  force.)  This 
name  1*  peculiarly  applied  in  English  history  to  the  nYt;t 


of  the 


assembled  by  Philip  II.  in  15HH  for  the  conquest  of 
England.  The  Spaniards,  with  their  usual  Inflation  of 
language,  termed  it  "  Invincible."  It  consisted  of  160 
thing,  carrying  2650  guns,  and  having  on  board  20,000 
soldiers,  besides  volunteers,  and  3000  seamen.  The  ac- 
count of  its  misadventures  and  dispersion  is  well  known. 
The  reader  who  it  curious  to  consult  a  new  and  careful 
relation  of  this  celebrated  passage  in  history .  will  find  it 
in  Southey's  Saval  History  of  Great  Britain,  forming  a 
part  of  the  Cabinet  Cyclopaedia.  The  best  Spanish  ac- 
count of  the  transaction  will  be  found  in  lierrera. 

ARMADl'LLO.  A  Spanish  epithet,  applied  to  a 
genus  of  small  South  American  macronykous  or  edentate 
quadru|>cds,  characterised  by  a  defensive  armour  of  small 
polygonal  l»ny  plates,  whicn  covers  the  head,  trunk,  and 
tometimet  tbe  tail.  Einna-us  applied  to  this  genus  the 
term  Dasypus,  by  which  the  G reeks,  with  more  propriety, 
designated  the  hare  and  rabbit. 

AR'MAMENT.  (Eat.  Antuimrn/um.)  A  force  oqulp- 
ped  for  war,  naval  or  military.  In  Roman  antiquities, 
armamenta  comprehended  the  rigging  and  tackling  of  a 
ship,  Its  sails,  sal  I  yards,  oars,  ropes,  Ac  Hence  "  Arma  " 
denotes  the  tails  (Vlrg.  /En.  v.  1.55.)  and  the  rudder 
(lb.  vi.  1.  353.)  of  a  vessel. 

ARMI'ELA.  (Eat.  armilla,  a  bracelet.)  In  Ornitho- 
logy, the  coloured  circle  of  the  distal  naked  end  of  the 
tibia,  above  the  tarsal  joint. 

ARMI'LLARY  SPHERE.  (Eat.  armilla,  a  bracelet.} 
Au  ancient  astronomical  machine,  composed  of  an  assem- 
blage of  hoops  or  circles,  representing  the  dim- rent  circlet 
of  the  system  of  the  world,  as  the  equator,  the  ecliptic, 
the  colures,  Ac.  put  together  in  their  natural  order,  and 
occupying  their  proper  relative  positions. 

ARM I'NI  AN  CHURCH.  The  Armiuians  are 
tians  of  the  Eutychlan  or  Monophysite  doctrine, 
recognises  only  one  nature  in  the  Saviour,  vis.  tho 
Divine  ;  and  the  procession  of  the  Holy  ~ 
Father  only.  They  hold  the  teven  sac 
Romish  Church,  and  the  doctrine  of 
their  clergy  is  also  divided  Into  secular  and  regular. 
From  the  wide  dispersion  of  the  Armlniant  over  the 
commercial  regions  of  the  east,  their  form  of  Chris, 
tianlty  is  also  considerably  dimiscd,  although  it  appears 
to  be  strictly  a  national  church  of  which  none  but  Ar- 
minlans  are  members.  Since  the  last  war  between 
Russia  and  Turkey  (IK29),  the  place  where  the  principal 
of  their  four  patriarchs  resides  (Etchmtadxine),  has  been 
transferred  from  the  latter  to  the  former  government. 
There  it  also  at  Constantinople,  and  In  other  parts  of  the 
Levant,  an  Arminian  Roman  Catholic  Church,  owning 
the  supremacy  of  the  Pope.  There  is  a  well  known 
congregation  of  Arminian  monks  on  the  island  of  San 
Eazaro,  near  Venice,  who  have  published  a  variety  of 
useful  works  in  the  language  of  their  country. 

ARMENIANS.  Those  who  hold  the  tenets  of  Ar- 
mfnius.  a  Protestant  divine,  bom  in  Holland  in  the  year 
1 560.    They  are  thus  summed  up  :  — 

1st.  God  from  all  eternity  determined  to  save  all  who 
he  foresaw  would  persevere  in  the  faith,  and  to  condemn 
all  who  should  continue  in  unbelief. 

2d.  Christ  atoned  for  the  sins  of  all  mankind,  but  those 
only  who  believe  partake  of  the  benefit  of  that  atone- 
ment. 

3d.  Man  Is  of  himself  incapable  of  true  faith  ;  therefore 
regeneration  by  the  Holy  Spirit,  given  of  Got!  through 
Christ,  is  necessary. 

4th.  All  good  works  are  to  be  attributed  to  the  grace  of 
the  Holv  Spirit,  which,  however,  does  not  force  a  "MM 
against  his  own  inclination. 

5th.  God  gives  to  the  truly  faithful  the  means  of  con- 
tinuing such.  With  respect  to  the  possibility  of  a  de- 
fection from  this  state  of  grace,  Arminius  and  hit 
immediate  followers  expressed  themselves  undecidedly  ; 
but  it  came  afterwards  to  be  considered  a  part  of  the 
character  of  Arminianltm  to  affirm  the  possibility. 

The  assertors  of  these  opinions  in  Holland  were  ». 
mently  attacked  by  the  Calvinistic  party,  which  was  p 
valent  at  the  time  ;  and  in  llJlO  the  Arminian*  addressed 
a  petition  to  the  States  of  Holland  for  protection,  from 
which  they  derived  the  name  of  Remonstrants.  In  the 
year  IfilH,  nine  years  after  the  death  of  Arminius,  the 
synod  of  Dort  was  convened  by  the  States  General  and 
a  hearing  given  to  both  parties.  The  Arminian  opinions 
were  defended  by  Episcoplus,  divinity  professor  at  I^«y- 
den;  but  hit  side  complained  that  they  were  unfairly 
treated,  and  the  conditions  of  the  discussion  violated  to 
their  prejudice.    They  wero  condemned  by  the  Synod 
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with  great  severity,  being 
tc'the  ministry  in  public:  many  of 
IVffl  fled  to  Antwerp,  France,  and  other  quarters. 

From  this  period  their  opinions  underwent  a  consider- 
able change ;  and  the  articles  above  stated,  which  seem 
Lull'  different  from  the  tenets  of  the  Lutherans,  began  to 
besoexplained  as  almost  to  do  away  entirely  with  the  Idea 
of  the  necessity  of  succour  from  the  Holy  Spirit.  From 
hence  they  proceeded  to  reject  many  matters  of  faith,  and 
to  simplify  materially  the  articles  requisite  for  salvation. 
They  proposed  to  draw  up  such  a  comprehensive  and 
liberal  scheme  as  should  embrace  all  Christians,  with  the 
exclusion  of  the  Romanists.  They  considered  it  sufficient 
that  a  man  should  receive  the  Holy  Scriptures  as  the  rule 
of  faith,  and  allowed  each  individual  to  interpret  them 
for  himself,  only  adding  thereunto  the  necessity  of  moral 
duties  and  good  works.   The  Papists  were  excluded  on 
the  score  of  morality,  as  admitting  the  lawfulness  of  per- 
secution. 

There  is  no  longer  any  particular  sect  to  which  the 
name  Arminian  is  exclusively  applied  ;  but  the  opinions 
above  stated  are  adopted  in  England  by  one  branch  of 
the  Methodists,  who  follow  therein  the  views  of  their 
founder  Wesley,  and  by  many  individuals  of  the  church  of 
England,  and  other  denominations.  The  articles  of  the 
English  church  have  been  represented  by  different 
parties  as  Inclining  both  to  Arminian  it  in  and  Calvinism  ; 
ana  Whitby,  and  Taylor,  bishop  of  Norwich,  are  among 
the  rp<>»t  famous  of  her  friends  who  have  maintained  the 
Arm  mi  an  tenets. 

A'KMISTICE.  (Lat-  armistitium.)  In  Nation*}  Law, 
a  truce  or  suspension  of  hostilities. 

A'ttMOUR.  (Lat.  armatuxa.)  A  term  applied  to 
thine  artificial  means  by  which  man  is  wont  either  to 
protect  himself  or  to  annoy  his  enemy,  hence  called 
defensive  and  offensive.  Df/msirc  armour  includes 
U*«c  arms  specialty  used  for  the  defence  or  protection 
04  the  body,  as  cuirasses,  helmet  s,  Ac.  The  materials  used 
id  their  construction  are  exceedingly  multifarious,  vary- 
ing In  many  instances  according  to  the  products  of  the 
country  in  which  they  are  fabricated,  but  depending  In 
general  on  the  judgment  and  experience  of  the  inhabit- 
ant!. Ojjtiutvc  arms,  or  those  used  in  attack,  are  of 
different  kinds  ;  1.  For  cutting,  such  as  the  sabre ;  2.  For 
thrusting,  such  as  the  straight  sword,  the  bayonet,  pike, 
Unce,  Ac. ;  3.  For  throwing,  such  as  the  mortar,  rocket, 
kowtuer,  Ac. ;  and  lastly,  for  shooting,  such  as  gum, 
rifles,  and  canuons.   Lucretius  s 


ARQUEBUSE. 


nltiniRi  fniffmina,  r»mt 
bl  tamtam,  atquc  hen*"  pottqaam  rant  rognita 
Poatfrtoft  fcrrl  Ti«  est,  am—n5*.*  r<i*rtJi ; 
Ki  prior  «n»  era!  quara  fen  I  ccguitut  u»u»." 

The  history  of  armour  is  identified  with  tliat  of  every 
nation;  and  an  elaborate  discussion  of  this  subject 
•wild  throw  great  light  upon  questions  of  mythology, 
poetry,  jurisprudence  and  civil  polity,  and  strikingly 
display  the  progress  of  civilisation.  Into  such  details, 
bowser*  our  limits  necessarily  preclude  us  from  enter- 
in*,  and  we  can  only  refer  the  reader  to  Meyrick's  work 
(4  vols.  4to.  London.  1824),  which  the 
Banners,  and  wars  of  anti- 
ages,  may  consult  with  great 


this  subject  (3  vols, 
it  of  the  politics, ; 
and  the  middle 


ARMS. or  ARMORIAL  BEARINGS.  In  Heraldry 
the  name  given  to  the  devices  borne  on  shields  or  coal 


!  brethren  of  the  right  line.  3.  Collateral 
ren  of  the  heir  male.  4.  Fixal,  in  third 
line  of  male  heirs.    Imperfect  are,  I.  C 


are  divided  by  heralds 
Perfect  are,  1.  Abstract,  or 

2.  " 

'9 


the  king,  with  a  lordship 
by  a  herald.    3.  The 
Md.  4.  Heir  female  of 


'  of". 


Imperfect  are,  I.  Granted  by 
derived 


■ 

5.  Arms  of  bas- 

A'RMY.  (Fr.)  Lit.  men  In  arms.  A  body  of  men 
organised  amj  disciplined  for  military  service,  commanded 
by  a  chief  or  leader,  with  subordinate  officers  In  regular 
gradation,  and  supported  both  in  time  of  peace  and  war 
for  the  preservation  of  internal  quiet  and  defence  against 
foreign  aggression.  An  army  is  generally  divided  into  a 
certain  number  of  corps,  each  consisting  of  brigade*, 
f-riments,  battalions,  and  squadrons.  When  in  the  field 
it  i*  formed  into  lines  :  the  first  is  called  the  vanguard, 
the  second,  the  main  tnxly  :  the  third,  the  rear-guard  or 
horly  of  reserve.  The  middle  of  each  line  Is  occupied  by 
the  foot ;  the  cavalry  forms  the  right  and  left  wing  of 
each  line,  and  sometimes  squadrons  of  horse  are  placed 
b  the  intervals  between  the  battalions.  In  the  history 
°f  armies  we  may  distinguish  those  of  three  different 
period*:  1.  The  ancient  armies,  which,  from  the  time  of 
Keiottris  downwards,  underwent  a  series  of  progressive 
improvements  under  the  Persians,  Greeks,  and  Cartha- 


under  the  Romans.    2.  Those  of  the  middle  ages,  tho 
offspring  of  the  feudal  system,  which,  however  well  cal- 
culated to  keep  alive  a  spirit  of  ferocity,  opposed  a 
fnmidable  barrier  to  the  revival  of  the  military  art,  from 
their  contempt  of  discipline  and  utter  lawlessness.  3. 
Those  that  have  existed  since  the  invention  of  gunpowder 
and  the  establishment  of  standing  armies.   Since  the  use 
of  gunpowder  there  have  been  seven  principal  periods  In 
the  history  of  the  military  art.    The  first  extends  from 
the  early  part  of  the  fourteenth  to  the  end  of  the  fifteenth 
century.    The  second  begins  with  the  campaign  of 
Charles  VIII.  In  Italy,  ana  extends  to  the  commence- 
ment of  the  wars  in  the  Netherlands,  comprising  the 
wars  of  the  French.  Germans,  and  Spaniards  in  Italy. 
The  third  period  comprehends  the  great  war  of  in- 
dependence, w  aged  by  the  Netherlands,  in  order  to  shake 
off  the  yoke  of  Spain,  and  extends  from  I.'i68  to  the  ge- 
neral suspension  of  hostilities  in  11109.  The  fourth  period 
comprises  the  celebrated  Thirty  Years' War,  and  extends 
from  1618  to  1648.   The  fifth  period  comprehends  the 
wars  of  the  French  in  Italy,  Germany,  and  the  Nether- 
lands, as  well  as  the  Northern  and  Turkish  wars,  and 
embraces  the  space  of  90  years,  vis.  from  1648  to  1738. 
The  sixth  period  includes  the  three  Sllesian  wars,  viz. 
from  the  beginning  of  the  first  Silesian  war  in  1740,  to  the 
breaking  out  of  the  French  Revolution  in  179$.  During 
these  several  periods  many  improvements  took  place  in 
the  composition  and  discipline  of  armies ;  but  these  w  ere 
destined  to  be  far  surpassed  in  the  seventh  and  last  period, 
which  embraces  the  military  systems  and  establishments 
of  our  own  times.  In  the  organisation  of  the  Continental 
armies  great  uniformity  prevails  ,  but  as  these  are  Inse- 
parably connected  with  the  political  condition  of  the 
people,  a  consideration  of  their  character  belongs  to  tho 
history  of  these  various  nations,  to  which  we  must  refer 
the  reader.  The  British  army,  like  those  of  the  Continent, 
Is  divided  into  cavalry.  Infantry,  and  artillery,  and  these 
again  Into  regiments  and  battalions  ;  but  in  its  composition 
and  organisation  an  entirely  different  principle  is  adopted. 
While  the  Continental  armies  are  recruited  by  con  scrip, 
lion,  and  every  officer  must  have  served  as  a  private  or  a 
cadet,  or  have  acquired  some  knowledge  of  the  military  art 
In  a  preparatory  establishment,  the  ranks  of  the  British 
army  are  supplied  by  voluntary  enlistment,  and  commis- 
sions are,  with  rare  exceptions,  only  attainable,  with  or 
without  purchase,  as  a  favour  from  the  commander-in- 
chief.    In  addition  to  the  officers  attached  to  each  separate 
regiment,  the  superintendence  of  the  whole  army  in  its 
various  departments  and  ramifications  is  entrusted  to  a 
commander-in-chief,  a  secretary  at  war,  a  master-general 
of  the  ordnance,  a  paymaster-general  of  the  forces,  an  ad- 
jutant-general, and  a  quartermaster-general.    There  are, 
besides,  a  board  of  general  officers  for  the  clothing  of  the 
army,  an  inspector  of  army  colours,  commissioners  of  the 
military  collegc,andcomroissionersofthcmIUtary asylum. 
(For  an  account  of  armies  In  general,  vide  Encyc.  Brit. 
art.  Army  i  of  the  British  army,  M'Cullock'i  Erituh 
Statistics :  of  the  Russian,  Italian,  and  French 
Tanski,  Oudinot,  and  Daniel.) 

A'RNOLDISTS.   The  followers,  or  rather  1 
of  Arnold  of  Breslca,  who  in  the  twelfth  century  was  the 
first  to  raise  his  voice  against  the  abuses  ami  vices  of  the 
He  acquired  for  a  time  considerable 


among  the  lower  orders,  and  the  tumults  which 
raised  by  his  supporters 


Rome,  which  was  the  chief  scene  of  his 
He  was  finally  put  down  by  an  arme 
toner,  and  burnt  by  Pope  Adrian  IV. 
notions  on  the  nature  of  the  Eucharist 
against  him  ;  but  the  Insurrection 
learly  a  political 
to  have  " 


his  ha- 
the 


to  overturn. 

ARNOTTO.   Set  Annotta. 

AROMA.     The  characteristic  odour  of 
especially  the  strong  and  peculiar  odours  of  certain 
plants,  whence  the  term  aromatic. 

ARPE'GGIOand  ARPEGGIA'TO.  (It.  arpegglare, to 
play  on  the  harp.)  In  Music,  the  striking  or  bowing,  If 
on  an  Instrument  of  the  violin  species,  the  notes  of  a 
chord  In  quick  and  repeated  succession,  so  as  to  imitate 
the  hnrp. 

AKQ  UEBUSA'DE.  (From  arquebus,  a  hand  gun.) 
An  aromatic  spirituous  lotion,  applied  to  strains  and 
bruises,  but  originally  invented  as  an  application  to 
wounds  inflicted  by  an  arquebus. 

A'RQUEBCSE,  or  HARQUEBUSE.  A  sort  of 
hand  gun,  used  by  infantry  before  the  Invention  of  the 
musquet.  The  word  Is  of  uncertain  derivation :  the 
Italian  archibuso  is  said  to  come  from  arco,  a  bow,  and 
buain,  or  bugto,  but  the  meaning  of  this  last  seems  un- 
settled. The  word  Is  used  very  loosely  In  old  writers 
for  every  sort  of  fire-arms  used  by  infantry.  Gunsmiths 
are  still  called  arquebuslers  in  France.    In  the  Ger- 
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the  sixteenth  century,  the  pike  and  arquebusc-men  were 
intermixed  in  the  tame  ranks.  The  barbarous  English 
words  hackbut,  hackbuttecr,  which  we  find  in  military 
language  in  the  reign  of  Elizabeth,  are  derived  from  ar- 
qucbuse,  arquebusier.  The  arquebusc  is  said  to  occur 
first  in  the  descriptions  of  the  battle  of  Moral  In  1476. 
Arquebuslers  on  horseback  are  mentioned  in  that  of  the 
battle  of  Fornosa,  141M. 

AKRACA'CH A.  The  South  American  name  for  an 
umbelliferous  plant,  the  arr acacia  csculenta  of  botanists  ; 
whose  fleshy  sweet  roots  arc  cultivated  in  Columbia  and 
Jamaica,  in  the  mountainous  parts  of  those  countries,  in 


the  same  way  as  parsnips  and  carrots  in  Europe.  The 
roots  are  of  large  site,  and  In  quality  are  when  cooked 
between  a  sweet  chestnut  and  a  parsnip.   Attempts  to 


it  into  common  European  cultivation  hare 

"'aHh'vCk'.^  A  spirituous  liquor,  obtained  by  distilling 
the  fermented  produce  of  rice;  but  other  spirituous 
liquors  are  called  by  the  same  name.  Arrack  has  a  very 
strong  and  somewhat  nauseous  flavour  anil  odour,  de- 
rived from  a  peculiar  volatile  oil  which  It  contains,  and 
which  corresponds  with  that  which  gives  a  sickly  and 
disagreeable  taste  to  our  corn  spirit  - 

ARRAI  GNMENT.  In  Law,  the  arraignment  of  a 
prisoner  on  a  criminal  charge  consists  In  calling  him 
to  the  bar,  and  (in  treason  and  felony)  making  him 
hold  up  his  hand,  or  otherwise  own  himself  to  be  the 
party  charged,  reading  the  indictment  to  him  in  English, 
and  demanding  of  him  his  plea  (guilty  or  not  guilty), 
and  entering  it  accord  in  ply. 

ARRE'ST.  In  Law, In  execution  of  the  command  of 
some  court  of  record  or  officer  of  justice,  may  take  place 
either  In  criminal  or  civil  cases.  1.  For  treason,  felony, 
or  breach  of  the  peace,  any  person  may  arrest  without 
warrant  or  precept.  Arrests  by  public  officers  may  bo 
made  either  with  or  without  process.  Any  constable,  or 
even  private  person,  who  has  a  warrant  directed  to  him 
from  a  justice  of  the  peace  to  that  effect,  may  arrest  for 
felony  or  misdemeanor ;  and,  if  the  warrant  was  given 
without  sufficient  ground,  the  justice  is  responsible. 
Every  warrant  should  be  under  the  hand  and  seal  of  a 
justice  of  peace,  and  specify  the  day  on  which  it  was 
made  out :  it  seems  to  be  rather  discretionary  than  ne- 
cessary, although  it  is  usual  to  specify  the  cause  of  arrest 
in  the  warrant.  2.  Arrest  in  a  civil  cause  is  by  process, 
In  execution  of  the  command  of  some  court  or  officer  of 
justice.  On  affidavit  of  a  cause  of  action  to  the  amount 
of  101.  (such  cause  of  action  importing  a  contract  or  li- 
ability, express  or  implied,  and  a  breach  of  such  con- 
tract, and  a  present  debt  overdue,  unless  in  some  rare 
cases.  In  which  special  orders  to  hold  to  bail  are  given  for 
the  causes  of  action),  the  plaintiff  obtains  a  writ  of 
capias,  which  Is  the  proper  process  for  the  arrest  of  one 
or  more  defendants  who  are  at  large.  When  a  defendant 
is  already  in  custody  in  one  of  the  prisons  of  the  superior 
courts,  a  writ  of  detainer  to  continue  such  imprisonment 
at  the  suit  of  the  new  plaintiff  is  the  proper  proceeding. 
The  form  and  effect  of  the  writ  of  capias  (see  Cam  as), 
on  which  arrest  on  mesne  process  takes  place,  arc  now 
regulated  by  the  Uniformity  of  Process  Act,  2  W.  4.  c.  39. 
The  sum  spec  Hied  in  the  affidavit,  the  sum  bona  fide 
claimed  for  debt  and  costs,  and  various  other  particu- 
larities, must  be  indorsed  on  the  capias.  A  writ  of 
capias  may,  like  a  writ  of  summons,  be  merely  served  on 
the  defendant ;  but  when  It  is  intended  to  arrest,  a 
sheriff's  warrant  is  obtained,  on  which  the  defendant  is 
arrested,  and  a  copy  of  the  writ  then  delivered  to  him. 
Arrest  must  be  made  within  the  county,  and  at  any  time 
within  four  months  after  the  date  of  the  capias,  except 
Sundays.  Christmas-day,  and  Good  Friday.  If  the  writ 
or  warrant  Is  so  defectivo  as  to  be  absolutely  void,  the 
party  arrested  might  legally  resist ;  but  If  the  process 
were  only  irregular,  such  resistance  would  be  an  Indict- 
able offence.  On  arrest,  the  defendant  and  two  sureties 
usually  execute  what  Is  termed  a  bail-bond,  conditioned 
for  causing  special  ball  to  be  put  in.  (See  Bail.)  But 
Instead  of  giving  bail,  he  may  put  It 


the  usual  state  in  which  this  poison 
it  is  obtained  during  the  extract! 

metals  from  their  ores,  and  is  a  white  brittle  semltrans- 
incc,  having  little  taste,  but  Is  virulently 
Its  «p.  gr.  Is  87.  It  forms  a  duU  white 
it  Is  in  this  form  that  It  is  usually  sold. 
I  In  the  flame  of  a  candle,  it  rite*  in  the 


ARSON.  ' 

A'RSENAL.  fit.  arsenate,  from  arx,  a  citadel.')  A 
magazine  of  military  stores,  or  public  establishment 
where  naval  and  military  engines  are  manufactured  or 

stored. 

A'RSENIC.  (Gr.  manumit,  strong.)  A  very  soft,  brittle, 
and  eminently  poisonous  metal,  of  a  steel  grey  colour :  its 
sp.  gr.  ft-7.  It  volatilizes,  exhaling  a  strong  odour  of  garlic, 
before  It  fuses,  at  a  temperature  of  365°  F.,  and  is  easily 
Inflammable.  It  combines  with  oxygen  In  two  proportions ; 
and  as  both  compounds  are  sour,  and  form  salts  with  bases, 
they  have  been  termed  arsenious  and  arsenic  acids:  the  for- 
mer Is  composed  of  3*  arsenic  and  12  oxygen,  and  the  latter 
of  3M  arsenic  and  20 oxygen.  Arsenious  acid  is  more  com- 
monly known  under  the  name  of  whit,  artenic,  and  is 

of*  toveTal'o"  the 
white  brittle  i 

parent 
poisonous, 
powder,  an« 
When  heated 

form  of  a  white  poisonous  vapour,  and  exhales,  in 
sequence  of  its  partial  reduction,  a  strong  garlicky 
smell:  1000  parts  of  cold  water  dissolve  about  2 J  of 
white  arsenic ;  but  when  the  water  is  boiled  with  the 
arsenic,  1000  parts  take  up  between  77  and  78  ;  and  this 
solution,  after  standing  a  few  days,  deposits  rather  more 
than  half  of  the  white  arsenic,  in  tne  form  of  small 
crystals,  retaining  about  30  grains  in  permanent  solution. 
\\  bite  arsenic  dissolves  in  the  alkalies,  and  combines 
with  the  metallic  oxides,  forming  a  class  of  salts  called 
arsenates :  they  arc  all  poisonous.  Of  these  the  arsenlte 
of  potatb  is  used  in  medicine,  under  the  name  of  Fow- 
ler s  mineral  solution:  it  is  employed  in  very  small  doses 
In  the  cure  of  agues,  and  is  an  effective  remedy,  but  re- 
quires much  care  in  its  administration. 

When  white  arsenic  U  taken  as  a  poison,  that  is,  in 
large  doses,  it  produces  violent  spasmodic  pains  of  the 
stomach  and  bowels,  attended  by  a  sense  of  heat, 
and  constriction  in  the  mouth  and  throat,  an  increased 
flow  of  saliva,  tightness  about  the  head,  itching  of 
the  face  and  neck,  and  nausea.  These  symptoms  are 
succeeded  by  vomiting  and  purging  and  excruciating 
pains  ;  the  pulse,  at  first  full,  hard,  ami  frequent,  sinks 
and  becomes  Irregularly  feeble,  and  clamminess  of 
the  skin,  cold  sweats,  purple  spots,  and  convulsions 
precede  death  ;  or  if  the  patient  escape  this  catastrophe, 
it  often  happens  that  hectic  fever,  paralysis,  and  mental 
and  bodily  debility  attend  him  for  the  remainder  of 
his  days.  It  is  often  said  that  the  bodies  of  persons 
poisoned  by  arsenic  are  very  prone  to  putrefaction  ; 
but  this  does  not  appear  to  be  always  the  case.  After 
death  the  stomach  and  bowels  are  usually  found  inflamed, 
but  often  only  slightly  so ;  and  it  appears  from  Sir  B. 
Brodie's  observations,  that  this  poison  kills  by  some 'pe- 
culiar action  upon  the  heart  ana  nervous  system.  The 
treatment  of  persons  thus  poisoned  consists  in  promoting 
the  vomiting  by  an  emetic,  composed  of  a  solution  of  20 
grains  of  sulphate  of  zinc  in  two  ounces  of  water,  aided  by 
copious  draughts  of  warm  barley-water  or  gruel ;  but  the 
most  effective  means  of  getting  rid  of  the  arsenic,  is  by 
the  use  of  the  stomach-pump,  which,  when  ' 
resorted  to,  has  often  saved  tne  patient.  Th< 
merit  requires  much  circumspection. 

The  only  ready  means  of  ascertaining  the  presence  of 
white  arsenic  is  by  heating  the  suspected 


dorsed  on  the  writ,  together 

Arrest  on  a  writ  of  execution  (tee  Capias  ad  Satis- 
pacikndcm)  is  an  absolute  and  perfect  execution  of  the 
highest  nature  against  the  defendant,  under  which  the 
debtor  Is  imprisoned  until  satisfaction  is  made,  unless 
discharged  under  the  Insolvent  Act. 

A'RRIS.  (Probably  abbreviated  or  corrupted  from  a 
risega,  Ital.  at  the  projection,  or  from  the  Saxon  aniyan, 
to  arise. )  In  architecture,  the  edge  of  two  surfaces  meeting 
each  other,  or  line  of  concourse  of  two  planes. 

A'RROW  ROOT.  The  commercial  name  of  the 
ftarch  obtained  by  washing  the  grated  root  of  the  ma- 
santa  arundlnacea,  which  it  yields  to  the  amount  of 
twenty-five  to  thirty  per  cent.  It  is  sometimes  adulter- 
ated with  potato  starch,  and  the  fraud  is  not  easily  de- 
tected ;  It,  however,  gives  a  disagreeable  flavour  and 
smell,  like  that  of  the  raw  potato,  and  forms  a  less  firm 
jelly  with  hot  water  than  when  the  arrow  root  is  ge- 


upon  a  red-hot  coal,  or  In  the  flame  of  a  condle  or  spirit 
lamp,  when  It  will  exhale  the  peculiar  arsenical  odour 
resembling  that  of  garlic  ;  but  the  treatment  of 
poisoned  by  arsenic,  and  Its  ■ 
must  be  left  to  the  medical  man 
It  is  Impossible  too  strongly  to 
which  results  from  the  unfettered  sale  of 
from  the  unwarrantable  use  of  it  as  a  poison  for  rats,  and 
as  a  veterinary  remedy,  for  it  is  thus  that  it  finds  iu 
way  into  culinary  vessels,  gets  accident 
articles  of  food,  and  that  bottles  which  have  contained  It 
for  beer,  wine,  vinegar,  or  medicine :  its  sale 
1k»  rigidly  prohibited. 

nic  acid  i>  more  soluble  and  sour,  but  equally  poi- 
sonous with  the  arsenious  acid.  Its  salts  arc  called  a  runt - 
atet,  and  the  arsenlate  of  potash  obtained  by  deflagrating 
a  mixture  of  white  arsenic  and  nitrate  of  potash  is  oc- 
casionally used  in  medicine :  it  is  the  active  ingredient  in 
the  tasteless  ague  drop. 

A'RSIS  and  THESIS.  (Gr.  tfpsr,  lifting  up,  tint, 
laying  down.)  In  Music,  terms  used  In  composition,  as 
when  a  point  is  inverted  or  turned,  it  is  said  to  move  ncr 
arsin  et  tkesin,  that  is.  when  it  rises  In  one  point  and  falls 
In  another  ;  nro|>erly  speaking,  it  is  the  rise  and  fall  of  the 
band  in  beating  time. 

A'RSON.  (Lat.  ardeo,  I  burn.)  At  Common  Law,  sig- 
nifies the  maliciously  and  voluntarily  burning  the  house 
of  another.  This  offence  is  now  detined  and  regulated  in 
its  various  degrees  by  the  -tat .  7  &  8  G.  4.  c.  30.  The 
subjects  of  arson  are  defined  in  two  sections  of  this 
statute :  the  first,  relating  to  buildings  of  every  descrip- 
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of 


Ifco.  the  Later  to  stack*  of  vegetable  production!,  (both 
tt~>  classes  of  offence*  being  capitally  bunishable), 
and  to  crops  of  corn.  Ac.  standing  or  cut  down,  plant- 
aooo*.  beau,  ftc,  the  firing  of  which  is  punishable  with 
tnniporutioi)  fur  seven  years. 

ART.  (Lat.  ars.)  The  application  of  knowledge  or 
power  to  effect  a  desired  purpose.  The  ancients  divided 
the  arts  into  "  artes  ingenuae,  borne  "  or  "  llberalcs," 
and  "artes  serriles."  Lnder  the  latter  were  corapre- 
beoded  the  mechanical  arts,  because  these  were  practised 

Latin  verse. 


ARTESIAN  FOUNTAINS. 

of  water  which  some  continental  river*  roll 
cran  are  but  a  small  part  of  the  rain  which 
falls  in  the  surrounding  countries. 

Assuming,  then,  that  the  subterraneous  water  is  sup- 
plied from  atmospherical  deposition,  it  remains  to  be 


and  the  latter  in  the  pentameter, 

"  Rat,  Noras,  Arm*,  Pabcr,  Vote***, 

la  modern  times  arts  are  divided  into  fine  and  useful, 
ctinij.ri<!np  under  the  formci  those  which  have  not 
utility  for  their  direct  or  immediate  object ;  such  as 
ramie,  poetry,  sculpture,  Ac.  (For  the  history  and  de- 
trription  of  the  fine  and  useful  arts,  see  the  respective 
irncles.) 

AKTKMl'SIA.  (Artemis,  one  of  the  name*  of  Ike 
t<>4deu  Diana.)  A  composite  genus  consisting  of  bitter 
orstimulating  plants.of  which  wormwood,  southernwood, 
and  tarragon  form  a  part. 

ARTF.RIOTOMY.  (Gr.  i;rr^«,  an  artery,  and 
TiiMai,  /  cut.)  The  opening  of  an  artery  :  this  operation 
im A-r.won  ilH  performed  upon  the  temporal  artery,  with 

Lst* of  rc    g  infUxninatory  *yniptora*  *bout  th* 

A'RTERY.  v-  '  AorraO  These  vessels  are  usually 
found  empty  in  the  dead  body,  and  were  supposed  by  the 

«U  anatomists  to  be  air  tubes  ;  they  arc  ramification*  of 
the  aorta,  and  convey  the  florid  blood  with  a  pulsating 
motion  to  the  different  organs  and  parts  of  the  body. 

ARTE'SIAN     FOUNTAINS,    or  ARTKSIAN 
W  ELLS.   (Fr.  Pults  Artesions.)   Vertical  per  forati  ins 
i*f  the  exterior  cruit  of  the  earth,  of  small  diameter,  and 
frequently  of  great  depth,  through  which  subterraneous 
satcr  arises  to  the  surface,  often  forming  abundant  and 
floated  jets.     The   name  Artesian  Is  derived  from 
Artou,  a  province  of  France,  where  especial  attention 
been  given  to  this  mean*  of  obtaining  water ;  I  Hit 
t  appears,  from  sufficient  historical  evidence,  that  wells 
of  this  kind  were  perfectly  well  known  to  the  am  tents. 
Nlebahr rites  a  passage  from  Olympiadorut.who  flourished 
at  Alexandria  about  the  middle  of  the  sixth  century,  in 
sbichtti*  stated  that  when  wells  are  dug  in  the  Oasis 
t"  the  depth  of  two  hundred,  three  hundred,  or  sometimes 
ii'r   -  Hi  cards,  rivers  o!  w ati  r  jrush  on:  .......  their 

«i6cn  of  which  the  agriculturists  take  advantage  to  irri- 
tate their  fields.  The  oldest  Artesian  well  known  to 
ni*t  in  France  is  in  the  ancient  convent  of  the  Chart  reus, 
at  LUlers  in  Artois.  It  U  said  to  have  been  made  In  1 126. 
Othcn  exist  at  Stuttgard,  of  great  antiquity,  though  their 
dat*»  cannot  be  fixed  with  precision.  The  inhabitants  of 
tb*  peat  desert  of  Sahara  appear  also  to  have  been  long 
acquainted  with  this  mode  of  obtaining  water,  and  the 
1  •  .  -  .r.  iaid  <  hut  tli<>  truth  o|  the  statement  is 
bunable)  to  have  practised  it  for  thousands  of  years 
Various  conjectures  have  been  made  as  to  the  source  of 
i  from  the  Artesian  wells.  It  was 
i  that  the  water  of  the  sea  must  necessarily 
by  way  of  infiltration  into  the  Interior  of  the 
s,  and  at  length  form  large  bodies  or  subterra 
for  capillary 

-wld  not  rise  above  the  general  level  of  the  b, 


are  supplied, 
of  aqueous  vapours 
the  earth  in  conse- 
theso  hypotheses  are 


evidence,  and  consequently  merit  no  attention. 
P^«t  and  most  natural  explanation  is,  that  the 


The  sim- 
water  of 

,  wells,  of  Artesian  fountains  and  rivers,  is  sup- 
pled by  the  rain  which  falls  on  the  surface  at  a  higher 
1  which  penetrates  through  the  pores  and 
of  the  ground  till  It  meets  with  some  impermeable 
or  is  collected  In  subterranean  reservoir*.  It 
i  objected  that  springs  are  sometimes  situated  on 
the  summits  of  mountains,  which  could  not  be 
I  in  this  way ;  but  on  an  attentive  examination  of 
the  circumstances,  that  is  to  say,  on  measuring 
ly  the  extent  of  surface  at  a  greater  elevation 
than  the  spring,  and  comparing  It  with  the  quantity  of 
f*n  that  falls  annually  In  the  same  climate,  It  has  been 
kiM.  in  every  instance,  that  the  aqueous  deposition  from 
th*  atro< *pbere  greatly  exceeds  the  supply  from  the  I 
ipring.  it  is  computed  that  not  more  than  a  third  part 
« the  rain  which  fall*  in  the  valley  of  the  Seine  is  con-  I 
»eyed  to  the  sea  by  the  river  ;  the  remaining  two-thirds 
vegetation,  supply  fountains  and  springs,  or  tire 
"  to  the  atmosphere  by  evaporation.   The  Un- 


explained how  it  arrives  at  the  situation  It  occupies  In 
the  interior  of  the  earth,  and  by  what  forces  it  is  raised 
from  great  depths  to  the  surface. 

All  persons  who  have  paid  tho  slightest  attention  to 
geology  are  aware  that  in  stratified  countries  (and  it  is 
In  such  only  that  Artesian  wells  exist)  different  beds  of 
rocks  are  superposed  on  one  another,  and  ranged  In  a 
certain  constant  order.   The  strata  sometimes  follow  a 
borisontal  direction  for  a  considerable  extent  of  country  j 
at  other  places  they  are  inclined,  and  even  placed  per- 
pendicularly to  the  horizon,  having  the  appearance  of 
having  been  bent  and  burst  through  by  the  action  of  a 
powerful  force  from  beneath.    In  those  cases  the  edges 
of  the  strata  are  often  exposed,  especially  on  the  summits 
and  flanks  of  hills,  to  the  action  or  the  atmosphere.  Be- 
tween the  strata  are  frequently  found  beds  of  permeable 
sand,  through  which  water,  coming  in  contact  with 
them,  must  necessarily  pass,  first,  through  tho  inclined 
part  by  virtue  of  Its  specific  gravity,  and  then  in  the 
horizontal  branches,  by  virtue  of  the  pressure  of  the 
water  remaining  in  the  elevated  portions  of  the  strata. 
In  this  manner  the  water  insinuates  itself  between  the 
different  strata ;  and  hence  we  may  expect  that  lit 
localities  where  the  tertiary  stratification  prevails,  as 
many  distinct  sources  of  subterraneous  water  will  be  nut 
with  in  penetrating  perjtendicularly  through  the  surface, 
as  there  are  distinct  layers  of  a  sandy  or  gravelly  natui  e 
reposing  on  impermeable  strata.   This  consequence  oi 
the  theory  is  perfectly  confirmed  by  experience.  M.  A  rat  « 
mentions,  that  In  digging  for  coal  near  St.  Nicholas 
d'Allcrmont,  a  short  distance  from  Dieppe,  seven  distinct 
and  copious  sources  of  water  were  found,  the  respective 
depths  of  which  were :  1st,  between  W)  and  100  feet ;  2d, 
9-2H  feet ;  3d,  from  670  to  500  feet ;  4th.  from  690  to  710 
feet ;  &th,  840  feet ;  6th,  940  feet ;  7th.  10U0  feet ;  and  tho 
occasional  force  of  each  source  was  very  great.  Similar 
occurrences  arc  frequent  In  the  neighbourhood  of  ] 
don,  and  are  familiar  to  all  miners.    But  it  is  not  en< 
that  the  structure  of  the  country  is  such  that  water  c 
percolate  between  the  different  strata;  the  phenomena  cf 
Artesian  fountains  could  not  be  explained  without  sup- 
posing it  to  be  collected  in  large  quantities,  and  forming 
subterraneous  reservoirs  of  immense  extent.   That  such 
reservoirs  exist,  no  doubt  can  be  entertained.   The  cele- 
brated fountain  of  Vaucluse  sends  forth  at  all  times  a 
stream  of  water  sufficient  to  form  a  considerable  river. 
Even  in  the  driest  seasons,  when  the  water  is  least  plen- 
tiful, It  produces  4780  cubic  feet  per  minute.    After  great 
rains,  its  product  is  thrice  as  great.    The  mean  quantity 
emitted  Is  0360  cubic  feet  per  minute,  or  about  frfttu 
millions  of  cubic  feet  in  a  year.    Many  other  examples  of 
the  same  kind  might  bo  cited  ;  showing  that  water  must 
not  only  be  collec  ted  in  subterraneous  cavities  in  immense 
quantities,  but  that  It  also  passes  freely  from  one  place  to 
another.    In  fact  the  disposition  of  the  rocks  in  strata 
permits  the  water  to  be  collected  under  the  surface,  and 

as  if  in  cloie  pipes. 
I  has  now  been  taken  or  the 
lconi  water  is  collected,  Its 
elevation  to  the  surface  through  a  natural  fissure  or  arti- 
ficial perforation  Is  a  simple  result  of  hydrostatic  pressure. 
Generally  speaking,  it  is  only  on  the  acclivities  of  hills,  or 
in  elevated  places,  that  the  edges  of  the  strata  arc  exposed, 
and  where,  consequently,  the  rain  water  can  be  received 


under  beds  of  impermeable  materials.  Conceive  two 
stratA  of  day  or  rocks  as  a  and  b,  having  a  bed  of  sand  or 
other  matter  permeable  to  water  interposed,  and  sup- 
pose that  d  Is  the  place  where  the  edges  of  the  strata  crop 
out, or  where  a  fissure  allows  a  free  entrance  of  the  water 
to  the  permeable  stratum.  The  water  at  first  descends 
through  the  effect  of  gravity ;  It  then  passes  along  to- 
wards b  in  consequence  of  the  pressure  exercised  by  the 
superior  part  of  the  column  near  d.  Now  suppose  a  per- 
foration' to  be  made  at  e,  and  continued  till  it  reaches 
through  the  stratum  a,  the  water  will  naturally  contlnuo 
to  rise  till  it  gains  the  same  altitude  as  d,  or  at  least  till 
it  reaches  the  surface  if  below  that  altitude.  The  water 
in  fact  between  the  two  impermeable  strata  is  In  the  same 
circumstances  as  In  an  artificial  pipe  ;  and  If  the  surface 
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ARTHRITIC. 

of  the  ground  at  c  Is  considerably  lower  than  rf,  the  won- 
sional  force  may  be  sufficient  to  cause  a  considerable  jet. 

Some  Artesian  fountains,  fur  example  that  at  Fillers 
in  ArtoU,  are  situated  in  the  middle  of  immense  plains, 
where  not  the  most  insignilicant  hill  is  to  be  seen  on  any 
tide.  In  such  cases  it  may  be  inquired  where  wc  are  to 
look  for  those  hydrostatic  columns  whose  pressure 
cause*  the  rise  of  the  subterraneous  water  to  the  level  of 
the  lowest  points  ?  The  answer  is  obvious :  we  must  sun- 
pose  them  placed  beyond  the  limits  of  view  ;  at  the  dis- 
tance of  80, 100,  or  200  miles,  or  even  at  a  greater  distance. 
The  necessity  of  supposing  the  existence  of  a  subter- 
raneous liquid  column  of  two  or  three  hundred  miles  pf 
extent  cannot  appear  a  serious  objection,  when  It  is  con- 
sidered that  the  same  geological  structure  has  been  found 
to  prevail  sometimes  over  even  a  much  greater  extent  of 
country.  An  interesting  paper  on  this  subject  is  given 
by  Arago,  in  the  "Annuaire  du  Bureau  des  Longitudes," 

ARTHRITIC.  (Gr. ItOt'trn.  the  gout,  or  from  £<9e*i, 
a  Joint. )    Gouty  pains,  chiefly  affecting  the  Joints. 

ARTHIKVIIIC.     (Gr.  i*«f-m.  articulation.)  A 
on  of  bones  in  which  the  head  of  one  I* 
cavit)  in  another,  so  i 
all  directions  ;  as  in  the  j..mt 


AHTHRO'DIEa.    (Gr.  £t9p,,  a  Joint.)  A 

Kren  to  those  algie  which,  like  conferva  and  osclllatoiias, 
ve  an  articulated  structure. 

ARTHROD  Y'NIC.  (Gr.  i(»e~.  a  Joint,  andiW. 
pain.)  Rheumatic  and  other  painful  affection*  of  the 
joints. 

A'RTICHOKR.  (Kharciof.  the  Arabic  name  of  the 
plant.)  A  thistle-like  plant,  called  by  botanists  cynara 
scolymus,  a  native  of  the  south  of  Europe,  and  now  culti- 
vated for  its  "  bottom,"  that  is,  for  the  sake  of  the  fleshy 
6weet  receptacle  of  its  flowers  ;  the  harsh  hairy  substance 
that  is  pulled  away  consists  both  of  the  hairy  paleie  of  the 
receptacle,  and  of  the  feathery  pappus  of  the  ovaries.  The 
dried  artichokes,  called  by  the  French  "culs  d'artichaut," 
are  the  receptacles  deprived  of  the  choke  and  the  spiny 
hard  tiairs  or  the  involucre,  blanched  by  Immersion  in  boil- 
ing water  and  dried  in  the  sun.  Jerusalem  artichokes  are 
quite  different ;  they  are  the  tubers  of  hclianthus  tube- 
rosum, and  derive  their  name,  not  from  the  Holy  City,  but 
from  a  corruption  of  the  Italian  giratote,  a  sunflower. 

A '  l;  I  I  CLE.  A  part  of  speech  prefixed  to  substantives 
In  order  to  render  their  signification  more  or  less  definite. 
{See  GatMMAa.) 

ATITICLES  OF  FAITH  are  the  particular  points  of 
doctrine  which  together  make  up  the  sum  of  the  Christian 
belief.  The  various  churches  of  Christendom,  not  being 
agreed  upon  all  these  points,  have  for  the  most  part  set 
forth  their  own  expositions  of  the  whole ;  and  it  is  to  these 
creeds,  symbols,  or  confessions,  that  the  term  articles  is 
most  commonly  applied.  The  articles  of  the  English  church 
ore  39  in  number  ;  the  substance  of  which  was  first  pro- 
mulgated in  4*2  articles  by  Edward  VI.,  in  15S3.  Under 
Henry  V 1 1 1,  a  committee  had  Ix-en  appointed  for  the  form- 
ation of  ecclesiastical  laws,  which  was  renewed  under 
his  successor ;  and  in  1  Ml,  according  to  Style,  "  the  arch- 
bishop (Cranmer)  was  directed  to  draw  up  a  book  of 
articles)  for  preserving  and  maintaining  peace  and  unity 
of  doctrine  in  the  church,  that,  being  finished,  they  might 
be  set  forth  by  public  authority.  From  this  and  the 
details  that  follow,  it  seems  that  Cranmer  composed  the 
articles  in  their  original  form,  with  the  assistance  of 
Ridley  and  others.  A  great  similarity  in  thought  and 
expression  may  be  traced  between  many  of  the  articles 
and  the  language  of  the  Augsburg  Confession  :  the  Xlth 
Article  (on  justification)  corresponds  with  what  Cranmer 
had  previously  written  on  the  subject  in  private  memo- 
randa. There  has  been  considerable  question  raised  as  to 
the  authorities  from  which  the  X  VUth  Article  (on  predes* 
tinatlon)  is  derived  ;  for  while  some  persons  have  inter- 
preted expressions  In  it  according  to  the  Calvinistic 
system,  others  have  denied  the  justice  of  such  interpret- 
ation, and  have  undertaken  to  show  that  Cranmer  must 
have  referred  In  the  composition  of  the  article  to  the 
writings  and  sentiments  of  Luther  and  Mclancthon. 

On  the  accession  of  Elizabeth  these  articles  were  re- 
modelled by  archbishop  Parker,  who  omitted  four  of 
them.  Introducing  four  new  ones,  and  altering  seventeen. 
These  were  again  revised  by  convocation  In  15*13,  some 
alterations  made,  and  the  number  reduced  to  thirty -eight. 

The  XXXI  Xth  was  restored  in  a  final  review  by  Parker 
In  1571,  and  then  Imposed  on  the  clergy  for  subscription. 
It  Is  remarkable  that  in  the  manuscripts  and  earliest  edi- 
tions there  is  one  imj»ortant  variation  in  the  admission  or 
rejection  of  the  first  clause  of  the  XXth  Article,  the  au- 
thority of  which  may  be  considered  as  virtually  re- 
cognising and  establishing  it. 

ARTICLES  OF  WAR,  the  code  of 
bodied  in  the  Mutiny  Act.  which  Is 

ARTl'CULATED.  (Lat. 

fn  plants  apVlicd\oc 


a  Joint.)  Liter- 
reable  Joint ;  but 
are  so  slightly  con- 


ARTILLERY. 

nected  that  they  finally  fall  asunder.  Thus  a  leaf  is  said  to 
be  articulated  with  its  stalk  when  the  two  finally  fall  asun- 
der. A  fiowcrstalk  is  articulated  in  the  middle  when  it  is 
contracted,  and  finally  separates  there  Into  two  parts. 
This  separation  is  called  disarticulating.  It  is  a  curious 
fact  that  the  articulation  of  plants  uniformly  takes  effect 
across  the  longitudinal  or  woody  tissue,  and  never  parallel 
with  it ;  as  in  the  petiole,  in  a  stem  at  its  nodes,  in  the 
middle  of  legumes  and  other  kinds  of  seed  vessels. 

ARTPCULATES,  ARTICULA'TA.  A  term  applied 
by  Cuvier  to  a  primary  division  of  the  animal  kingdom, 
characterised  by  an  external  skeleton  in  the  form  of  a 
series  of  rings  articulated  together  and  surrounding  the 
body  ;  by  an  internal  gangliated  nervous  system  ;  the 
ganglimu  being  arranged  symmetrically  along  the  middle 
line  of  the.  body  (tee  Homooamuliata),  and  by  having 


distinct  respiratorv  organs 
ON.  ' 


ARTICULA'TIO 
the  skeleton  by  joint*- 

Articula'tiok.     In  Painting  and 
moveable  connection  of  the  bones,  in  the 
of  which  by  the  artist  the 


of 
the 


anatomy  is  required. 
ARTVCl" 


'ULATEor  HOMOGA'NGLIATE.  Division 
Sec  those  words. 
ARTI'FICKR.  ( Ut. an,  arr.  and  faclo./issa**.)  Lit. 
one  who  makes  according  to  art.   Among  the  " 
artificers  hail  peculiar  privileges.    They  ] 
own  temples,  and  enjoyed  an  exemption 
An  artificer  is  one  who  requires 


to  the 


finement  in  the  exercise  of  his  profession,  in  contra- 
distinction to  artisan,  who  may  practise  either  the  fine 
or  useful  arts,  but  whose  knowledge 
general  rules  of  his  trade. 

ARTPLLERY.  (Fr.  arfJIler,  tofortift.)  Inagenerai 
sense,  denotes  all  kinds  of  missiles  used lu  warfare,  with 
the  machines  by  which  they  are  props-lied.  Since  the  in- 
vention of  gunpowder,  however,  the  term  has  been  chiefly 
confined  to  large  ordnance,  namely,  cannon,  howitsers, 
mortars,  rockets.  Arc,  with  their  carriages,  ammunition, 
and  apparatus  of  all  kinds,  including  also  I 
pecially  appointed  for  their  management. 

The  principal  military  engines  of  the  Romans,  which 
can  be  properly  classed  under  the  term  artillery,  were  the 
ballsta  and  catanulta ;  the  former  for  throwing  stone*,  the 
latter  for  propelling  darts  and  arrows.  The  Invention  of 
the  baiista  is  ascribed  by  Pliny  to  the  Phoenicians  ;  but 
other  authors,  among  whom  are  Diodorus  and  Plutarch, 
say  that  both  instruments  were  invented  in  Sicily.  A.lian 
ascribes  them  to  Dlonysius  the  elder.  They  were  very 
extensively  employed  in  the  later  periods  of  the  republic, 
and  under  the  empire.  In -the  middle  ages,  engines  for 
assaulting  and  defending  fortified  towns  or  castles  were 
greatly  multiplied.  Among  these  inventions  are  enu- 
merated the  espringal,  trebuchct.  mangona,  mangom-l. 
bricolla.  petrory,  mctafunda.  berfrey,  war-wolf,  tec.  It  Is 
stated  in  the  chronicle  of  Peter  Langtoft,  that  Richard  1. 
in  his  wars  against  the  Saracens,  had  mills  in  his  barges 
and  galleys  which  were  turned  by  the  wind,  and  threw  hre 
and  stones  upon  the  enemy.  If  the  accounts  given  of  the 
effects  of  some  of  these  machines  may  be  credited,  they 
must  have  been  of  great  power,  and  well  adapted  to  the 
purpose  of  battering  down  wails  and  fortifications.  It  is 
related  by  Hemlngford,  that  the  engines  used  by  Ed- 
ward I.  at  the  siege  of  the  castle  of  Stirling,  threw  stones 
of  3O0  pounds  weight. 

Though  the  explosive  force  of  gunpowder  was  known 
to  Roger  Bacon  tn  the  twelfth  century.  It  was  at  a  con- 
siderably later  period  that  fire-arms  began  to  supersede 
the  ancient  artillery.  Barbour,  in  his  "  Metrical  Life  of 
Robert  Bruce,"  says  that  cannon  were  used  by  Edward 
III.  in  his  first  campaign  against  the  Scots,  a.  n.  13*27. 
Du  Cange  sars  they  were  employed  by  the  French  at  the 
siege  of  Puy  Guillairme  in  1338  ;  but  they  must  have  been 
at  that  time  very  uncommon,  for  Rapin  relates  that  the 
four  cannon  employed  by  Edward  III.  at  the  battle  of 
Cressy,  in  KM'.,  contributes!  as  much  by  the  i 


occasioned  to  the  French  troops  as  by  their 
to  the  success  of  the  day.  A  few  years  later  they 
have  been  no  longer  rare.  The  most  ancient 
were  formed  of  bars  or  pieces  of  Iron,  soldered  to  each 
other  lengthwise,  and  bound  together  by  Iron  hoops  ;  oc- 
casionally lead,  or  even  leather,  protected  in  the  same 
manner,  apiiears  to  have  been  employed  ;  and  the  cannou 
balls  were  made  of  stone.  About  the  middle  of  the  fif- 
teenth century,  cannon  began  to  be  cast ;  and  it  was  about 
the  end  of  the  same  century  that  font  metal,  or  bronze, 
was  first  used  for  this  purpose.  In  1477,  when  Louis  XI. 
was  about  to  attack  the  cities  of  Flanders  and  Picardy. 
he  ordered  bombards  or  cannon  of  \ 
weight  to  be  cast  at  Paris,  Tours, 
He  also  ordered  iron  bullets  to  be  < 
of  Crell,  though  stone  bullets  were  still  in 


cannon  appear  to  have  been  first  cast  in  England  by  John 
Owen,  in  fa**.  A  founderv  was  also  established  about  the 
same  time  in  Edinburgh,  ny  Robert  Borthwick.  an  artist 
In  the  service  ol  James  IV.  of  Scotland.   Mortars  were 
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the  reign  of  Henry  VIII.  and 
VI.  About 

fromP,r,D8 


that  of  I 
;  of  the  I . St h  century,  the 
name*  of  bird*  or 
respecting  l 
;  thence  the 
basilisk,  dragon,  syren, 
i  take  their  name*  simply  from  the 
ball  they  carry.  Thus  a  piece  which  discharge*  a  cast- 
iron  hall  of  24  pounds.  U  called  a  24- pounder  ;  one  that 
carries  a  ball  of  12  poundi.  U  called  a  12- pounder ;  and  to 
on.  The  size  of  the  gun  Is  determined  by  the  service  to 
'  'i  it  is  appropriated  ;  and  frequently  by  the  means  of 
t,  or  facility  of  manoeuvring.  Ship  guns  and 
oo  guns,  not  requiring  to  be  moved  from  place  to 
admit  of  large  sizes,  and  are  frequently  made  to 
carry  balls  of  32,  36,  or  even  42  pounds.  The  largest 
cannon  known  to  exist  is  a  brass  one  at  Beejapoor,  which 
was  cast  In  commemoration  of  the  rapture  of  that  place, 
by  Alum  Geer  In  1G85.  Its  extreme  length  is  14  feet 
I  Inch,  the  diameter  of  it  -  bore  2  feet  4  inches.  An  iron 
shot  of  the  proper  size  to  fill  this  bore  would  weigh  I  GOO 
pounds. 

Mortars  are  probably  as  ancient  a*  cannon,  and  were 
employed  to  throw  red-hot  Iron  and  stones  long  before 
the  Invention  of  shells.  The  first  account  of  shells  used 
for  military  purposes  is  in  1435,  when  Naples  was  besieged 
by  Charles  VIII.  The  howitzer  is  a  species  of  ordnance 
of  a  medium  length  between  the  cannon  and  the  mortar, 
taA  is  used  for  discharging  either  shells  or  large  balls  at 
rorot-blane,  or  at  a  small  elevation.  It  is  said  to  have 
b:m  invented  by  Belidor,  and  was  used  at  the  siege  of 
Ath  in  1697.  It  Is  chiefly  made  of  brass.  The  carronade, 
s  vf.-rv  short  howitzer,  was  first  cast  at  the  Carron 
Iron  Works  ;  from  which  it  takes  its  name.  It  began 
to  be  employed  about  the  year  1770.  Iron-rockets,  the 
tnnrotion  of  Sir  William  Congreve,  were  first  used  at 
U*  bombardment  of  Copenhagen. 

ARTILLERY  PARK.  The  place  In  a  camp,  or  the 
rear  of  an  army,  where  the  artillery  is  placed.  The 
artillery  is  drawn  up  in  lines,  one  of  which  is  formed 
by  the  guns,  the  others  by  the  ammunition  waggons, 
pontoons.  Ac. ;  and  the  whole  is  surrounded  by  a  rope, 
vtuch  forms  the  park. 

ARTILLERY  TRAIN.  A  number  of  pieces  of  ord- 
nance mounted  on  carriages,  and  ready  for  service. 

AKTISAN.   See  Aarincia.' 

ARTOCA'RPE AS.    (Gr.  iert  bread,  neurit,  fruit; 

tree.)   A  considerable  division  among  urti- 
L  having  the  fruit  composed  of  flowers 


tree,  and  the  fig.  In 
tree  Itself  (artocarpus 
tree  with  broad  lobed  leaves  and  large 
of  fruit;  the  jack  (artocarpus  integrifolia) 
and  a  larger,  coarser,  and 


ARTS,  FINE.  (Lat.  artes.)  Works  imagined  and 
executed  by  the  mind  and  ingenuity  of  man.  They  ln- 
dude  painting,  architecture,  sculpture,  poetry,  music, 
rhetoric,  and,  according  to  some,  dancing.  Their  history, 
a*  respects  the  three  first,  will  be  found  under  several 
bead*  in  this  work,  and  a  concise  account  of  the  philoso- 
phy of  them  under  the  article  Aesthetics.  They  are  dis- 
tinct from  the  arts  simply  so  called,  commonly  called  the 
useful  arts  from  their  general  utility  to  mankind,  because 
their  end  Is  pleasure.  The  fine  arts  are  the  offspring  of 
tennis,  their  model  nature,  and  their  master  taste. 
Characterised  by  simplicity,  they  should  never  wander 
into  luxurr  nor  degenerate  Into  extravagance. 

ARUNDINA'CEOUS.  (Lat.  arundo, a  reed.)  Any 
thing  having  the  general  appearance  of  a  reed.  The  term 
u  confined  to  ghunaceous  plants. 

ARC'S  PICES.  Roman  soothsay rr«,  who  foretold 
future  events  from  the  Inspection  of  the  entrails  of  the 
victims  offered  at  the  altars  of  the  god«. 

Their  college  was  not  held  in  the  same  respect  as  that 
'  f  the  augurs,  and  did  not  consist,  like  the  latter,  of  men 
of  high  distinction  ;  so  much  so,  that  Cicero  mentions  the 
alTim.ion  of  one  of  their  order  to  the  senate,  as  an  indig- 
nity to  that  body.  Like  that  of  the  augurs,  their  art  was 
brootht  from  Etniria. 

ARVI'COLA.  (Lat.  arvum,  afield;  colcre.ro  inhabit.) 
A  renai  of  rodent,  or  gnawing  mammals,  of  the  numerous 
*  ally  of  the  rat  and  mouse  ( Muridee),  distinguished  by 


the  prismatic  form  and  fangless  structure  of  the  molar 
teeth,  and  of  which  the  field  campagnol  (Arvicola 
VTfttn)  and  the  bank  campagnol  (.Arvicola  riparid) 
sre  indigenous  species  ;  these  are  commonly  confounded 
«ith  other  mttridte,  under  the  name  of  field  mice. 

AS.  A  Roman  weight  marly  answering  to  one  pound, 
being  accurately  equal  to  10  as.  18  dwt.  13^  grs.  troy 


the  name  of  a 

pound;  but  was  subsequently 
degrees  at  different  periods  to  half  an 


three! 

A'SAPllUS.  (Gr.  A****.  6bscure.)  A  name  devised 
to  express  the  obscure  nature  of  the  genus  of  triiobites, 
fossil  crustaceans,  to  which  it  is  attached  ;  and  which  is 
characterised  by  a  tail-like  appendage  terminating  the 
posterior  extremity  of  the  body,  sometimes  of  a  semi- 
circular form,  sometimes  in  the  shape  of  a  short  triangle, 
and  by  tuberculate  eyes,  which  have  a  granular  surface 
arising  from  the  number  of  compartments  (at  least  400) 
on  the  surface  of  the  con.ea,  containing  each  a  separate 
spherical  lens. 

ASAKABA'CCA.  (Asarum,  a  kind  of  plant,  and 
haeca,  btrry. )  A  small,  round,  hard,  stemless,  hardy  Euro- 
pean herbaceous  plant,  with  chocolate-coloured  three- 
lotted  flowers,  belonging  to  the  natural  order  Aristolo- 
chiacea?.  It  Is  reputed  to  be  a  sternutatory.  The  French 
call  it  cabaret,  the  public-house  plant,  as  it  is  said,  because 
it  was  formerly  used  as  an  emetic  to  relieve  the  stomachs 
of  people  who  had  been  drinking  too  hard. 

A'SAHIN.  A  erystallisable  substance,  somewhat  re- 
sembling camphor,  extracted  from  the  roots  of  the  Asa- 
rum  Kuropieum. 

ASBE'STUS.  (Gr. irfitrrtt.unconsumable.)  A  fibrous 
soft  mineral,  composed  of  easily  separable  filaments  of  a 
silky  lustre.  It  consists  essentially  of  silica,  magnesia, 
and  lime.  It  is  sometimes  woven  into  cloth,  which  is  in- 
combustible, and  may  therefore  be  purified  by  fire :  hence 
the  term  amianthus,  from  «*t*a»rsf,  umtrjiUd.  This 
cloth  was  used  In  antiquity  to  wrap  the  bodies  of  the 
dead  when  about  to  be  burned,  to  prevent  their  ashes 
being  mixed  with  those  of  the  funeral  pile. 

ASCA'LAPHUS.   A  Fabrician  genus  of  Insects  se- 
parated from  the  ant-lions  (myrmelean)  of  Linnsus,  i 
characterised  by  having  nearly  equal  palpi ; 
filiate  ;  labium  horny,  rounded,  and  entire. 

ASCA'RIDES.  (Gr.  krnmeU,  a  term  applied  by  Hip- 
pocrates to  certain  intestinal  worms.)  In  modern  Zoo- 
logy restricted  to  a  genus  of  round  worms,  or  carlelmln- 
than*.  with  a  trilobate  or  trivalvular  head,  and  a  double 
spiculum  for  the  intromittcut  organ.  Two  species  of 
lids  genus  infest  the  human  body  ;  one  large,  found  In  the 
small  intestines,  called  Ascaris  lumbricoides ;  the  other 
of  very  small  size,  found  in  the  rectum  called  Ascaris  ver- 
mlcularis. 

ASCE'NDING.  (Lat.  ascendo,  I climbup.)  Is  said  of 
any  part  which,  being  horizontal  at  its  base,  gradually 
curves  upwards,  as  is  the  case  in  many  stems.  If  ap- 
plied to  civules,  it  means  that  they  arc  attached  to  the, 
plac.-nta  by  a  point  intermediate  between  the  lower  end 
and  the  middle. 

ASCENDING  NODE.    In  Astronomy,  is  that  point 
of  a  planet's  orbit  In  which  it  crosses  the  ecliptic,  pro- 
eding  northward.   (See  Node.) 

ASCENDING  SIGNS.  The  signs  are  said  to  be  as- 
cending when  they  are  eastward  from  the  meridian,  and 
consequently  approaching  the  meridian  through  the  effect 
of  the  diurnal  rotation. 

ASCE'NSION.  In  Astronomy,  Is  either  right  or  ob- 
lique :  the  Right  Ascension  of  a  star  denotes  the  arc  of 
the  equator  intercepted  between  the  first  point  of  Aries 
and  that  point  of  the  equator  which  comes  to  the  meri- 
dian at  the  same  Instant  with  the  star.  The  most  con- 
venient way  of  defining  the  place  of  a  star  is  to  refer  It  to 
the  equator,  and  to  a  certain  fixed  point  In  the  equator 
from  which  the  degrees  are  begun  to  be  reckoned.  For 
this  purpose  astronomers  choose  the  point  of  the  equator 
at  which  the  sun's  path  crosses  it  when  he  ascends  into 
the  northern  hemisphere,  which  Is  the  first  point  of  Aries, 
or  the  vernal  equinox,  and  reckon  the  degrees  along  the 
equator  eastward,  all  round  the  circle.  Now,  to  deter- 
mine the  plane  of  any  star,  a  great  circle  is  conceived  to 
pass  through  It,  intersecting  the  equator  at  right  angles. 
The  distance  of  the  star  from  the  equator,  measured  on 
this  circle.  Is  called  its  declination  ;  and  the  distance  of 
the  point  of  Intersection  of  the  equator  and  the  circle 
from  the  vernal  equinox  is  called  the  right  ascension  of 
the  star.  The  right  ascension  and  divination  are  thus  the 
two  co-ordinates  by  means  of  which  the  plane  of  any  star 
is  determined.  The  right  ascension  is  reckoned  in  time, 
because  It  is  found  by  observing  the  time  on  the  sidereal 
clock  which  elapses  between  the  passage  of  the  first  point 
of  Aries  and  that  of  the  star  over  the  meridian.  When 
the  first  point  of  Aries  passes  the  meridian  the  astrono- 
mical day  begins  ;  astronomers  then  reckon  0  hours  0 
mln.  0  sec.  Suppose  a  star  to  come  on  the  meridian  5 
hours  35  min.  26  sec.  after  this  ;  then  5  hours  36  min. 
26  sec.  is  the  star's  right  ascension  In  time,  and  is  equiva- 
lent to  an  arc  of  the  equator  of  83°  SI'  30",  because  an 
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The  Oblkjub  Aicensioh  of  a  ftar  U  the  arc  or  the 
equator  intercepted  between  the  vernal  equinox  anil  that 
point  of  the  equator  which  comet  to  the  horizon  at  the 
tame  time  with  the  star.  This  varies  with  the  latitude  of 
the  place  of  observation.  At  the  equator  it  coincide* 
with  the  right  ascension.  This  term  is  now  seldom  used 
In  astronomy. 

Ascensional  Dipferencb  is  the  difference  between 
the  oblique  and  the  right  ascension.  This  term  is  chieflr 
used  in  respect  of  the  sun,  because  when  the  arc  which  it 
denotes  Is  turned  into  time  it  shows  the  time  before  or 
after  six  o'clock  of  sunrise.  The  sine  of  the  ascensional 
difference  Is  equal  to  the  tangent  of  the  latitude  multiplied 
into  the  tangent  of  the  star's  declination  ;  hence,  when 
the  declination  of  a  star  is  north,  its  oblique  ascension  is 
found  by  subtracting  the  ascensional  difference  from  the 
right  ascension,  and  when  the  declination  Is  south,  by 
adding  the  ascensional  difference  to  the  right  ascension. 

On  account  of  the  greater  precision  with  which  ob- 
servations are  made  with  fixon  meridional  Instruments, 
all  astronomical  elements  are  now  computed  from  observ- 
ations of  right  ascension  and  declination  ;  but  in  ancient 
times  the  positions  of  the  celestial  bodies  were  chiefly 
referred  to  the  horizon,  and  hence  the  oblique  ascensions 
and  ascensional  differences  entered  constantly  into  the 
solutions  of  astronomical  problems. 

Ascs'NtioN.  The  reception  of  our  Saviour  into  glory, 
after  his  last  appearance  on  earth :  celebrated  in  the 
Christian  church,  from  time  immemorial,  on  the  last 
Thursday  but  one  before  \V  hit  -  Sunday.  Rogation  week, 
that  in  which  the  ascension  is  celebrated,  is  so  termed 
from  the  rogations  (petitions or  litanies)  which  were  used 
in  the  perambulation  of  the  bounds  of  the  parish,  which, 
according  to  ancit  nt  usage,  took  place  in  this  week. 

ASCE'TICS.  (Gr.  nenim,  I  exercise.)  Persons  who, 
in  the  early  ages  of  Christianity,  devoted  themselves  to  a 
solitary  and  contemplative  life,  following  the  system  of 
the  Rssenes  and  Therepeutie  among  the  Jews,  and  prac- 
tising great  austerities,  with  a  view  to  mortify  the  flesh 
and  abstract  the  mind  from  worldly  objects.  They  had 
their  origin  in  Egypt  and  Syria,  and  i 


to  have 

gested  the  first  idea  of  monachism 

A'SCI.  ( Gr.  kens*,  a  bottle. )  Little  membranous  bags 
or  bladders.  In  which  the  seed-like  reproductive  par- 
ticles or  spores  of  lichens,  fungi,  Ac.  are  enclosed. 

am  I  AW  or  ASCII.   (Gr.  ss,  without,  and  rntk, 
low.)    A  term  found  In  the  older  works  on  geo- 


graphy, and  used  to  denote  those  inhabitants  of  the  globe 
who  at  certain  times  of  the  year  have  no  shadow.  This 


i  only  happen  with  respect  to  the  Inhabitants  of  the  torrid 
jtonc.  who,  twice  a  year,  have  the  sun  in  the  zenith. 

ASCI'DlAN,  ASC1DIA.    (Gr.  knit,  a  bottle  or 
pouch.)    A  genus  of  heterobranchlatc  acephalous  mol- 
luscs, or  tunicaries,  characterised  by  a  body  having  the 
form  and  commonly  the  consistence  of  a  tough  leather 
pouch,  attached  to  some  foreign  substance,  and  with 
two  openings,  one  branchial,  and  the  other  anal,  from 
which  streams  of  water  are  forcibly  ejected  when  the 
animal  is  touched  or  irritated. 
AS'CIDIUM.  (Gr.ne**,  a  bottle.)  A  hollow  pitcher- 
'  found  upon  the  stems  of  certain  plants,  as 
arracennia,  «Vc.    It  usually  contains  water, 
i  it  sometimes  clothed  with  reflexed  hairs,  which  pre- 
vent the  escape  of  Insects  which  fall  into  it;  its  use  is 
unknown.    In  nepenthes,  sarracennia.  cephaiotus.  and 
dischidia.  It  Is  In  reality  a  leaf  rolled  up  till  its  edges 
touch,  when  they  grow  together ;  in  marcgraavia,  it  is  a 
bract  in  the  same  state. 
ASCI'TBS.   (Gr.ienit.)   Dropsy  of  the  belly. 
ASCLEPlADA't  K  K.  ( Atclcplas,  one  of  the  genera.) 
Monopetalous  exogenous  plants,  with  bifollicular  fruit, 
the  stamens  adhering  to  the  stigma,  which  is  large  and 
pentagonal,  and  an  acrid  milk  in  their  stems.   They  are 
exceedingly  different  in  appearance,  tome  being  trees 
with  showy  flowers,  other s  obscure  twiners  with  very  in- 
conspicuous herbaceous  corollas,  others  herbaceous  plants 
with  clusters  of  gaily  coloured  dowers,  and  Others  leafless 
decumbent  shrubs  with  angular  stems  and  brown  pu- 
trescent flowers.  The  latter  are  stapelias.  Hoya,  with  its 
delicate  waxen  flowers  running  with  honey,  is  a  genus  of 
the  order;  and  another  It  the  curious  climbing  water 
carrier  called  dischidia,  which  mounts  to  the  topi  of 
lofty  trees  with  its  fleshy  bags  filled  with  a  constant 
supply  of  water.   Some  of  the  species  are  valuable  for 
the  toughness  of  the  fibre  extracted  from  their  stems. 
The  milky  secretion  of  these  plants  contains  caoutchouc, 
or  Indian  rubber ;  it  is  of  an  emetic  nature,  and  in  some 
cases  it  is  dangerous.   Ascleplat  tuberota,  the  butterfly 
weed  of  North  America,  is  the  handsomest  of  the  hardy 
species.    Thlt  order  only  exists  In  temperate  climates, 
and  Is  most  copious  in  the  tropics. 

ASH.    (Celt,  ac,  a  point ;  itt  wood  being  used  for 
pikes.)    The  fraxlnus  of  botanists,  consists  of  sevwal 
"  i  of  hardy  trees,  usually  valuable  for 
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They  mostly  bear  flowers  without  petals ; 
but  the  latter  species  having  those  organs  is  called.  In 
distinction,  the  flowering  ash. 

A'SHLAR.  ( Ital.  asciare,  to  chip.)  In  Architecture, 
common  freestones,  as  they  are  brought  rough  and 
chipped  or  detached  from  the  quarry,  of  different  lengths 
and  thicknesses.    Their  usual  thickness  is  nine  inches. 

ASHLERING.  (From  same  as  last.)  In  Architecture, 
the  upright  timber  or  quarters  towards  the  rooms  or 
inwards  in  garrets  by  which  the  slope  of  the  roof  Is  con- 
cealed— sometimes  It  it  only  two  or  three  feet  high,  and 
sometimes  the  whole  height  of  the  room. 

ASH- WEDNESDAY.  The  first  day  In  Lent,  called 
in  the  Latin  church  dies  cinerum,  the  daw  of  ashes;  It 
I  wing  customary  on  that  day  for  penitents  to  appear  in 
church  clothed  in  sackloth,  upon  which  occasion  ashes 
were  sprinkled  upon  them. 

ASI'LUS.  A  Liona>an  genus  of  dipterous  Insects,  in 
which  the  mouth  is  furnished  with  a  norny.  projecting, 
straight,  two-valved  sucker,  and  gibbous  at  the  bate :  an- 
tennae filiform,  approximate,  of  two  articulations  ;  body, 
oblong  and  conical  in  shape.  The  insects  of  this  genus 
prey  on  other  insects,  especially  those  of  the  dipterous 
and  lepidopterous  orders. 

ASP.  (Gr.  merit,  an  asp.)  A  species  of  poisonous 
serpent  frequently  mentioned  by  ancient  authors,  some 
of  whom  describe  its  bite  as  being  inevitably  mortal,  and 
say  that  the  bitten  die  within  three  hours,  and  without 
pain,  being  thrown  into  a  deep  sleep ;  whence  It  was 
selected  by  Cleopatra  as  the  instrument  with  which  at 
once  to  terminate  her  existence,  and  bereave  her  con- 
queror of  the  chief  feature  of  his  triumph.  There  Is 
always  much  difficulty  in  identifying  the  precise  species 
mentioned  in  the  classical  writings  of  antiquity,  from 
the  \agne  manner  in  which  they  are  there  alluded  to. 
Siinii-  n.iMira!:-t<  are  ol  opinion  that  the  -prcics  of 
hooded  viper,  called  by  the  modem  Arabs  '  El  Haje  ' 
[Vipera  (Naja)  Haje,  Cuvier]  is  the  '  Aspls*  of  the  an- 
cients ;  and  as  it  possesses  the  power  of  distending  theskin 
of  the  ncck.likc  the  Indian  Cobra  di  Capello.  it  agrees  with 
one  of  the  characters  assigned  by  Pliny  to  the  Aspit  — 
M  Colla  aspidum  Intumescere."  lib.  vlli.  The  size,  how- 
ever, of  the  Haje,  which  varies  from  three  to  five  feet, 
is  greater  than  that  which  It  usually  attributed  to 
Cleopatra's  asp. 

ASPA'RAGIN.  A  white  crystalllsable  substance  ob- 
tained from  the  expressed  Juice  of  asparagus.  It  has  been 
proposed  at  a  diuretic  in  medicine. 

ASPA'RAGUS.  (Gr.  rentier*,  I  tear.)  Agenusof 
spiny  plants,  many  of  which  arc  shrubs,  and  climb 
other  plants.  They  all  have  minute  scale-like 
small  white  or  greenish  flowers,  and  berried  fruit; 
often  they  produce  short  leafless  branches,  In  room  at 
leaves.  Asparagus  officinalis,  one  of  the  few  species 
which  neither  climb  nor  bear  spines,  is  found  wild  occa- 
sionally on  the  seashore  near  Weymouth.  The  succulent 
shoots  which  it  throws  up  from  its  underground  eves  are 
the  asparagus  of  the  market  gardeners.  It  Is  not  a  little 
singular,  that  although  this  plant  has  been  an  object  of 
careful  cultivation  for  so  many  years,  it  should  never  yet 
have  produced  a  well-marked  permanent  variety;  the 
sorts,  as  they  arc  called  In  the  shops,  arc  produced  by 
casual  differences  of  soil  or  cultivation,  and  are  not  dis- 
tinct varieties. 

ASPARA'GINOUS  PLANTS.  In  Hort.  In  a  strict 
sense,  this  term  ought  to  be  applied  only  to  such  plants  aa 
belong  to  asparaginea? ;  but  in  horticulture  It  is  used  to 
signify  all  those  culinary  vegetables  the  point*  of  the 
tender  shoot*  of  which  in  spring,  when  they  nearly 
emerge  from  tho  toil,  are  eaten.  In  the  same  manner  aa 
those  of  asparagus :  such,  for  example,  as  the  points  of 
the  common  hop,  of  the  sea-kale,  Ac. 

ASPA'RTIC  ACID.  When  asparagin  Is  boiled  with 
magnesia  It  Is  resolved  Into  ammonia  and  a  peculiar  acid 
called  as  above. 

A'SPECT.  In  Architecture,  the  direction  towards  the 
point  of  the  compass  in  which  a  building  is  placed.  Tho 
aspectus  is  also  used  by  Vitruvius  to  denote  the  external 
distribution  of  a  temple.  Thus  he  describes  seven  sorts 
of  aspects  of  temples :  that  in  Antis,  the  Prostyle,  Am- 
phiprostrle,  Peripteral,  Dipteral,  Pteudodlpteral,  and 
HyiNcthfal under  which  words  they  are  severally  de- 
scribed. 

Aspect.  In  Astrology,  the  anglo  formed  by  the 
rays  of  light  proceeding  from  two  planets,  and  meeting 
at  the  earth,  and  which  are  supposed  to  possess  some 
natural  influence.   (See  Astrology.) 

Aspect.  In  Hort.  In  speaking  of  the  inclination  of 
the  surface  of  the  ground,  the  word  aspect  is  used  with 
reference  to  the  sun,  as  the  word  exposure  Is  with  re- 
ference to  the  wind.  Hence,  a  garden,  the  surface  of 
which  slopes  to  the  east,  has  an  eastern  aspect,  and  also 
an  eastern  exposure ;  but  a  garden  on  a  flat  surface, 
sheltered  by  plantations  on  tho  east,  west,  and  north, 
cannot  be  said  to  have  any  aspect,  while  f 
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exposure,  being  open  to  the  winds  of  the  couth,  though 
tbeltered  from  those  blowing  from  the  other  cardinal 
pointi  of  the  compass. 

ASPKHGI'LLIFORM.  (Lat.  aspergillus,  the  brush 
Kith  which  holy  voter  is  scattered  about  m  Roman 
Caihobc  places  of  worship.)  Any  thing  shaped  like  that 
instrument ;  it  it  chledj  used  in  speaking  of  the  stigmas 
of  grasses. 

ASPEKGI'LLUM.  A  genus  of  tublcolar  Bivalves, 
characterised  by  the  soldering  of  both  valve*  to  the  inner 
surface  of  the  calcareous  sheath  ;  which  it  dilated  or 
club-shaped  at  the  lower  end,  and  perforated  there  by 
many  small  holes,  whence  it  has  obtained  the  trivial 
name  of  the  **  Watering-pot  Shell."  In  the  system  of 
CUvier,  this  rare  and  remarkable  genus  ranks  among  the 
Family  Clausa,  of  the  Class  Acephala  teslacea. 

ASPERIFO'LI.E.  (Lat.  asper,  rongA,  folium,  a  leaf.) 
The  name  given  by  Linnaeus  to  the  plants  now  called 
Boraginaceous. 

AsVl  'KMOUS.  (Gr.i.iri-lAosrf,  tviysm,  seed.)  Des- 
titute of  seed. 

ASPHA'LTUM.  (Gr.  m.  priv.  and  t^mXXst,  I  slip,  from 
its  use  as  a  cement  in  ancient  building.)  A  black  brittle 
bitumen,  very  fusible  and  inflammable :  it  is  soluble  in 
naphtha,  and  forms  a  good  varnish.  It  is  found  upon  the 
forface  and  banks  of  the  Dead  Sea  (hence  called  As- 
t'haltie  Lake),  and  in  large  quantity  in  Trinidad  and 
oarbadocs  ;  the  ancients  employed  it  in  some  of  their 
cements,  and  it  was  used  also  in  the  art  of  embalming. 

ASPHODE'LKJJ.  (  Asphodclus,fA*;H*jsci/w/gc*niii.) 
Subdivision  of  the  natural  order  Llliacca*,  comprehending 
the  onion,  the  squill,  the  ornithogalum,  anthcricum.  aspa- 
ragus, and  similar  genera.  They  differ  from  true  liliacc* 
la  little  beyond  their  flowers  being  usually  smaller.  ( See 
LlLUOLB.) 

ASPHY'XIA.  (Gr.  «V,  without,  and  s-dvgif,  pulsa- 
tion.) A  fainting  fit :  a  state  of  bodv  in  which  the  pulse 
cannot  be  felt,  and  In  which  the  powers  of  mind  and  body 
ire  suspended. 

ASPlDOHTRY'NCHUS.   (Gr.  i#wif.  a  shield,  iiy 
%u.  a  beak.)     The  name  of  a  fossil  extinct  genus  of 
siuroid  fishes  characterised  by  the  length  and  bony  co- 
Teriuf  of  the  upper  jaw. 
ASSAFIE'TIDA.  A  fetid  gum  resin  obtained  from  the 
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of  a  milky  juice,  which, 
in,  acquires  a  mottled 
It  is  a  native  of  the  south 
as  a  stimulant  and 
nervous  disorders,  and  In 
flatulent  colic. 
ASSA'I.  (Iul.  enough.)  In  Music,  an  adverb  of  quan- 
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kept  at  a  mean  rate  of  quickness  or  slowness,  quick  or  slow 
fnouKh,  but  not  too  much  so  in  one  or  the  other  case. 
ASSA'SSINS.  Those  who  attack  and  kill  by  treachery 
persons  unprepared  for  defence.  The  word 
>m  a  military  and  religious  order,  formed  in 
by  Hassan  Ben  Sabah,  about  the  middle  of  the 
century,  and  called  Assassins  from  their  im- 
use  of  liaschischah  (henbane),  which  produced 
m  excitement  amounting  to  fury.  Hammer,  in  his  His- 
tory of  the  Assassins,  has  opened  some  new  and  striking 
views  of  the  origin,  proceedings,  and  doctrines  of  this  sect. 
Their  principal  teat  was  in  the  mountains  ;  and  they  were 
subject  to  the  control  of  a  prince,  or,  according  to 
Hammer,  a  grand  master,  who  possessed  such  an  ascend- 
ency over  his  fanatical  subjects  that  they  paid  the  most 
implicit  deference  to  his  commands,  esteemed  assassina- 
tion meritorious  when  sanctified  by  his  mandate,  and 
courted  danger,  and  even  certain  death,  in  the  execution 
of  his  orders.  Nor  did  they  stoop  to  humble  prey  ;  for 
toe  more  lofty  the  object  of  their  hatred,  the  more 
rare  and  deadly  was  their  aim.  In  the  time  of  the 
crusades,  they  mustered  to  the  number  of  50,000,  and 
presented  a  formidable  obstacle  to  the  arms  of  the 
Christians.  Among  the  victims  of  their  swords,  at  this 
period,  may  be  mentioned  Conrad,  Marq  of  Montferrat, 
who  was  murdered  in  the  market-place  of  Tyre,  in 
the  year  1193.  Several  historians  have  charged  upon 
Richard  I.  the  instigation  to  this  crime;  but  it  U  a 
point  which  none  have  succeeded  in  elucidating.  Long 
sfter  this  period  the  Assassins  continued  to  levy  contrl- 
^>.ti  aj  in  r»-tum  for  the  safety  which  they  afforded  to 
liininguised  individuals  ;  but  they  were  at  length, after  an 
'•6*1  tiute  resistance,  effectually  crushed  by  the  tultan 
BiUri.  Scattered  abroad,  however,  hated  and  despised, 
1^5  order  of  the  Assassins,  like  that  of  the  Jesuits,  endured 
wag  alter  its  nominal  suppression,  and  the  mountainous 
regions  of  Kuhistan  offered  for  a  time  a  secure  asylum  to 


those  who  still  lingered  in  their  faith.  Remnants  of  the 
Asiatstns  still  exist  both  in  Persia  and  Syria,  but  merely 
at  one  of  the  many  sects  and  heresies  of  Ismallsm,  and 


of  their  prcde- 


against  the 

Bibart,  and  the 
character  of  their  whole  history,  opened  a  fertile 
to  the  Syrian  romance  writers,  of  which,  according  to 
Hammer,  they  have  freely  and  skilfully  availed  them- 
selves. 

ASSAU'LT.  (Lat.  assilio,  I  leap  upon.)  In  Law, 
generally  speaking,  a  violent  kind  of  Injury  offered  to  a 
man's  person.  The  nature  of  an  assault  has  never  been 
precisely  defined  ;  some  lawyers  being  of  opinion  that  a 
blow  or  an  attempt  to  strike  alone  constitutes  the  of- 
fence, others  including  under  this  category  irritating  or 
abusive  language. 

Assault.  In  War,  an  effort  made  to  carry  a  fortified 
post,  camp,  or  fortress,  wherein  the  assailants  do  not 
screen  themselves  by  any  workt.  During  an  assault, 
to  avoid  endangering  their  own  party,  the  batteries  ol 
the  assailants  cease  to  play. 

Assault.  In  Fencing,  a  mock  engagement  with  foils, 
in  imitation  of  a  real  single  combat. 

ASSA'Y.  (Fr.  essayer,  to  try.)  This  term  is  some- 
times employed  as  synomymous  with  analysis,  but  more 
generally  restricted  to  the  determination  of  the  com- 
position and  consequent  value  of  alloys  of  gold  and  silver. 
From  the  quantity  of  coin,  plate,  and  trinkets  constantly 
fabricated,  the  art  of  assaying  is  of  much  Importance,  ana 
requires  considerable  practical  skill  in  its  performance. 
At  the  mint  there  are  two  assay  masters,  the  master's  as- 
sayer  and  the  king's  assayer  :  the  business  of  the  former 
is  to  receive  the  gold  and  sliver  ingots  brought  for  coinage, 
to  cut  one  or  more  pieces  from  each  ingot,  and  to  make 
written  reports  of  each  assay.  The  king's  assayer  examines 
the  melted  bars  previous  to  their  passing  into  the  money- 
em'  hands  fur  coinage,  and  is  responsible  for  their  standard 
purity  :  and  when  the  money  is  coined  it  is  not  allowed  to 
go  out  of  the  mint  until  pixed  ;  that  Is,  until  it  has  been 
ascertained,  by  the  assay  of  one  piece  taken  out  of  each 
journeyweight  of  coin,  that  it  is  of  standard  purity :  the 
king's  assayer  therefore  is  a  check  officer  upon  the  mclter 
and  upon  the  moneyers,  and  Is  responsible  for  the 
standard  purity  of  all  gold  and  silver  coin  Issued  from  the 
mint.  About  twelve  grains  of  gold,  and  twenty  grains  of 
silver,  arc  usually  employed  for  the  assay. 

ASSE'MBLY.  Irr French  history,  the  four  great 
legislative  bodies  which  succeeded  each  other  during  the 
period  of  the  Revolution,  are  usually  termed,  1.  The 
National  or  Constituent  Assembly  ;  commenced  17th  of 
June,  1789,  by  the  resolution  of  the  deputies  of  the 
communes  in  the  States-General,  constituting  t' 
a  national  assembly,  to  which  the  deputies  ofthc 
and  clergy  afterwards  adhered  ; 
Assembly,  from  having  framed  a  constitution:  dissolved 
on  the  acceptance  of  the  constitution  by  the  King,  30th 
of  September,  1791.  2.  The  legislative  Assembly:  it 
commenced  its  sittings  October  1. 1791  ;  suspendod  the 
royal  authority  by  Its  decree  of  the  10th  of  August,  1792 ; 
and  was  dissolved  September  21.  1792.  3.  The  Cois- 
(see  Convention):  it  commenced  its  sittings 
21.  1792,  with  a  proc  lamation  of  the  Republic  ; 
was  dissolved  4  Brumairc,  4th  year  of  the  Republic 
( Oct.  2G.  1795).  4.  Two-thirds  of  this  assembly  were  then 
included  In  the  new  body  of  the  "  Corps  Legislatif," 
which  commenced  its  sittings  Oct.  27.  1795,  forming  two 
councils,  I.  of  500  (des  Cinq-cens) ;  2.  of  the  Ancients  (dea 
And  ens),  250  in  number.  The  latter  body  named  the 
Directory.  This  assembly  subsisted  until  the  dissolution 
of  the  Directory  by  Bonaparte,  19  Brum.  8th  year  of  the 
Republic  (No*.  10.  1799).   (See  Directory.) 

Assembly,  the  (ieneral,  of  the  Kirk  of  Scotland,  Is 
the  highest  ecclesiastical  court  of  that  establishment. 
It  meets  annually  in  May,  and  sits  for  ten  successive 
days,  with  power  to  appoint  a  commission  to  take  cogni- 
zance of  any  cases  undecided  within  that  period ;  the 
commission  being  In  fact  a  continuation  of  the  assembly, 
with  one  additional  minister  named  by  the  moderator. 
The  assembly  consists  of  representatives  from  the 
presbyteries,  royal  burghs,  and  universities  of  Scotland, 
and  from  the  churches  In  the  Bast  Indies  connected  with 
the  Kirk  :  In  all  about  880  members.  The  meeting  of 
the  assembly  Is  attended  by  a  nobleman  as  representative 
of  the  king,  with  the  title  of  Lord  High  Commissioner ; 
who,  however,  takes  no  part  In  the  proceedings.  The 
moderator,  or  president,  is  chosen  by  the  assembly 
yearly.  The  General  Assembly  is  a  court  of  appeal  from 
the  Presbytery  and  Synod. 
ASSE'SSMENT  OF  DAMAGES.  See  Damages. 
ASSE'SSOR.  In  Law,  a  person  possessed  of  know- 
ledge of  the  law.  appointed  to  advise  and  direct  the  de- 
cision of  the  judge.  In  various  inferior  courts  assessors 
are  appointed  by  statute.  Asscttort  were  employed, 
previously  to  the  Reform  Act,  to  assist  the  returning 
officer  in  deciding  on  the  cases  submitted  to  his  cogni- 
sance at  the  period  of  an  election.  By  the  Municipal 
Corporation  Reform  Act  (5  St  6  W.  4.  c.76.  s.37  )  the 
burgesses  of  every  borough  are  directed  to  elect  two  as- 
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A'SSETS.  In  Law,  arc  the  fund  out  of  which  a  de- 
led person'!  debU  are  to  be  paid.  Assets  by  descent 
liable  to  th 


those  debU  only  which  are  secured  by  »pe- 
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y  s  heirs ;  but 
tfors  are  liable 

ASSIE'NTO  TREATIES 


cialty.  as  bond  or  covenant  binding  the 
assets  in  the  hand  off 


In  History,  the  contracts 

m 

France,  and  after  the  peace  of 


Into  by  Spain  with  several  European  nations 
(first  Portugal,  then  " 


Utrecht  In  1713,  England),  to  supply  her  South  American 
colonic*  with  negro  slaves  from  Africa,  were  so  termed. 

ASSl'GNATS.  Paper-money  issued  by  the  French 
government  at  various  periods  during  the  Revolution, 
based  on  the  security  of  the  unsold  lands  of  the  clergy, 
emigrated  nobles,  Ac,  which  had  become  forfeit  to  the 
nation. 

ASSIGNMENT.  In  Law,  is  the  total  alienation  of  a 
chattel  Interest:  which,  by  the  third  section  of  the  Statute 
of  Frauds,  must  be,  if  of  a  term  of  years  In  land,  by 
writing  and  signature.  Assignee  is  the  party  to  whom  an 
assignment  is  made. 

ASSIMILA'TION.   (Lat.  assimilatio.)   The  act  by 
which  organised  bodies  incorporate  foreign  molecules 
and  convert  them  into  their  own  proper  substance. 

A S S P Z E .  ( From  the  Norman  French  assise,  session.) 
1.  In  a  sense  now  obsolete,  an  ordinance  or  constitution 
of  the  sovereign :  thus,  the  code  of  feudal  law  framed  for  the 
kingdom  of  Jerusalem  is  termed  the  Assises  de  Jerusalem. 
•J.  The  ordinances  regulating  the  price  of  bread  and  other 
necessaries,  were  also  called  Assises.  3.  The  peculiar 
jury  by  which  a  writ  of  right  was  tried,  was  termed  the 
Grand  Assise.  4.  In  the  only  sense  in  which  the  word  is 
now  an  existing  law  term,  the  assise  signifies  the  period- 
ical session  held  by  the  judges  of  the  superior  courts  in 
the  counties  of  England,  for  the  purpose  of  trying  issues 
at  nisi  prills  and  delivering  the  gaols.  {See  Com 
Supbriok.) 

ASSO'CIA'TION.  In  Psychology,  a  name  given  to 
that  property  of  our  minds,  by  which  any  object  or  state 
of  consciousness !  whether  image,  thought,  or  emotion )  has 
a  tendency  to  recal  other  states  or  objects  of  conscious- 
ness with  which  it  has  been  previously  in  some  way  con- 
nected. The  conditions  under  which  this  tendency  exists 
were  first  stated  by  Aristotle,  in  his  "  Treatise  on 
Memory  and  Recollection."  According  to  him  they  aro 
threefold,  consisting  of  Resemblance,  Contrast,  and  Con- 
tiguity. If  by  the  last  word  we  understand  connexion  in 
space  and  time,  and  that  of  cause  and  effect,  this  division 


UTS, 


ASSOCIATION. 

separate  individuals,  by  inducing  every  man  to  abandon 
a  nortiou  of  his  own  particular  views,  and  take  up  Instead 
of  them  the  views  of  the  majority  of  his  co-associates. 
Of  this  character  were,  in  France,  the  clubs  Which  ex- 
ercised so  great  a  power  during  the  Revolution;  and 
those  which,  in  calm  times,  are  said  to  have  contributed 
materially  towards  bringing  about  the  second  revolution 
of  1*30 :  the  society  '*  Aide  toi  et  le  ciel  t'aidera"  more 
especially.  In  our  own  country,  the  history  of  political 
unions  and  associations  of  late  years  is  abundantly  well 
known.  The  most  powerful  that  we  have  hitherto  seen 
was  the  famous  Catholic  Association,  formed  in  May, 
IH'23,  dissolved  in  March,  1829.  when  its  great  object,  the 
passing  of  the  Catholic  Relief  Bill,  was  attained.  Of 
associations  having  moral  Instead  of  political  objects,  and 
falling  within  the  category  last  described,  perhaps  (if  we 
exclude  the  Freemasons,  from  the  want  of  any  definite 
purpose  which  appears  to  distinguish  them)  the  Tem- 
perance Societies  of  late  years  afford  the  most  singular 
examples  ;  the  more  remarkable,  because  their  great  end 
is  one  which  (except  in  a  very  few  Instances,  such  as 
the  exclusion  of  spirits  from  ships.  Sec.)  cannot  be 
attained  by  combined  action,  unless  in  so  far  as  It  may 
Influence  the  action  and  will  of  individual  men. 

It  is  impossible  to  deny  I 
at  ions;  and  it  cannot  be 
regarded  favourably  by  the  si 
America,  where  the  principle  of  i 
pervades  everything;-  " 

is  exposed  to 


of  political  associ- 
1  at  that  they  are 


ments,  in  which  the  power  of  a  n 
danger  from  their  attacks  ;  and 
as  far  as 


may  be  questioned  whether  the  tendency 
opinion  is  not  greatly  to  overrate  that 


Is  the  same  with  that  given  by  Hume,  and  adopted  by 
modern  philosophers.  The  principle  of  association  has 
been  applied  by  Hartley,  Sir  J.  Mackintosh,  and  other 
w  riters  on  ethics,  to  explain  the  origin  of  our  more 
complex  emotions,  and  iu  particular  of  our  moral  sen- 


ASSOCIATION.    In  Politics,  a  society  formed  of 
a  number  or  individuals  acting  under  common  rules  and 
au  elective  government,  for  the  accomplishment  of  soma, 
definite  object.    The  principle  of  association  Is  so  ob- 
vious as  to  need  no  comment  or  explanation.    But  its 
practical  developement  In  politics  and  ethlc 
tiroes,  owing  In  great  measure  to  the  facility  of 
nlcatlon  and  diffusion  of  Intelligence,  is  a  feature  In 
society  of  vast  and  daily  increasing  importance.  The 
value  or  a  combination  of  means  and  wills  Is  plain  and 
undeniable,— Firstly,  in  cases  where  the  object  pursued  Is 
pecuniary  advantage.    Undertakings  which  it  would  be 
impossible  for  individuals  to  embark  in,  either  from  the 
great  actual  outlay  required,  or  the  great  amount  of 
pecuniary  responsibility  imposed  (such  as  the  establish- 
ment of  banks,  great  public  works,  distant  commercial 
enterprises,  ate),  are  every  day  carried  into  effect  with 
success  and  profit  by  companies.    Secondly,  In  cases 
where  the  object  is  to  raise  and  direct  the  disposal  of  a 
large  amount  of  funds,  with  a  view  to  the  accomplish- 
ment of  certain  ends.  Such  arc  associations  for  purposes 
of  education,  for  the  distribution  of  Bibles,  charitable  In- 
stitutions, Ac  Ac    And  thirdly,  we  may  mention  a  class 
of  association*,  common  in  all  times,  but  which  have  far 
more  frequently  failed  with  actual  loss  than  accom- 
plished their  object ;  associations,  namely,  for  the  pur- 
pose of  controlling  the  rate  of  profit  or  of  labour.  {See 
Combination. )    But  besides  these  ordinary  instances 
of  association,  the  present  times  appear  more  pecu- 
liarly favourable  to  the  formation  of  societies  having  In 
view  the  accomplishment  of  political  or  moral  objects, 
by  controlling  the  action  of  governments  or  Individuals. 
These  are  wholly  distinct  from  those  which  we  have 
before  enumerated.   Their  purposes  do  not  generally 
require  a  large  outlay,  nor  (except  in  some  occasional 
contingencies)  much  actual  and  definite  co-operation. 
Their  mam  object  generally  is  to  overrule  by  a  display 
of  associated  numbers ;  occasionally  also  to  bring  com- 
bined energies  to  bear  upon  particular  points.  They 
to  concentrate  the  action  of  the  wills  of  many 


Yet  it 
of  modern 
.  awer.    It  Is 

essentially  of  a  temporary  character.   At  the  moment  of 
a  doubtful  crisis  in  politics,  the  expression  of  the  will  of 
an  associated  multitude  will  ofteu  turn  the  scale  through 
the  mere  weight  of  intimidation.  But  even  with  the  best 
organisation,  they  seem  to  be  radically  unfit  for  the 
accomplishment  of  objects  requiring  untired  zeal  and 
perseverance.    In  the  first  place,  by  lettering  the  indi- 
vidual will  of  their  members,  they  destroy  a  great  portion 
of  the  collective  energy  in  the  attempt  to  concentrate 
what  remains.     No  mind  capable  of  achieving  great 
objects  ever  voluntarily  works  in  the  trammels  of  an 
association.    They  become  therefore,  for  the  most  part, 
passive  bodies,  guided  solely  by  the  will  and  management 
of  a  few  individuals  among  them,  who  are  flattered  by 
the  exercise  of  a  power  resembling  sovereignty,  but  who 
are  themselves,  perhaps,  rather  lettered  than  aided  in 
their  activity,  by  the  necessity  of  managing  the  large 
masses  which  they  drag  along  with  fhem.    Perhaps  no 
history  affords  so  remarkable  an  example  of  the  apparent 
splendour  and  real  weakness  of  political  associations  on 
a  large  scale,  as  that  of  the  Jesuits.    Their  company 
was  formed  on  an  admirable  organisation ;  it  had  one 
precise  object,  the  spread  of  the  Roman  Catholic  faith  ; 
one  definite  principle  of  union,  implicit  obedience :  the 
means  put  within  its  reach  were  enormous.   It  spread 
and  flourished  amasingly,  exerted  the  most  boundless 
activity,  and  excited  naturally  the  most  exaggerated  fears 
among  its  opponents.   And  yet  it  would  be  difficult  to 
say  in  what  it  has  contributed  to  the  objects  it  had  in 
view.  It  has  made  no  conquests  over  Protestantism  ;  for 
in  Bohemia,  France  under  Louis  XIV.  Ac,  where  it 
made  the  greatest  show  of  effectiveness.  Its 


merely  followed  in  the  train  of  military 
state  persecution.  It  has  effected  no  pom 
slons  among  the  heathen.    It  has  done  lit 
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has  a  single  mind  of  | 
developed  within  the  I 

Nor  is  it  possible  to  speak  without  great  doubt  of  the 
moral  good  produced  by  the  extension  of  the  spirit  of 
association.  Some  valuable  remarks  on  this  subject  will 
bo  found  in  an  article  of  Dr.  Channing,  reprinted  from 
the  North  American  Review,  with  the  title  "  Remarks 
on  Associations."  "  One  of  the  most  remarkable  features 
of  our  age,"  he  says,  "  is  the  energy  with  which  the 
principle  of  combination,  or  of  acting  by  joint  forces  In 
associated  numbers,  is  now  manifesting  itself.  Men 
have  learned  what  wonders  can  be  accomplished  In 
certain  cases  by  union,  and  seem  to  think  that  union  Is 
competent  to  anything.  You  can  scarcely  name  an  object 
for  which  some  institution  has  not  been  formed.  Would 
men  spread  one  set  of  opinions  and  crush  another  ?  they 
make  a  society.  Would  they  improve  the  penal  code,  or 
relieve  poor  debtors  f  they  make  societies.  Would  they 
encourage  agriculture,  or  manufacturers,  or  science? 
they  make  societies.  Would  one  class  encourage  horse- 
racing,  and  another  discourage  travelling  on  a  Sunday  ? 
they  make  societies.  We  nave  Immense  Institutions 
over  the  country,  < 
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We  have  minute  ramification*  of  those 


penetrating  everywhere,  and  conveying  re- 
from  the  domestic,  the  labourer,  and  eveu  the 
rkild.  to  the  central  trea»ury."  —  "  Associations  often 
injure  free  action  by  a  very  plain  and  obvious  operation. 
i>-)  a.-<  (»::- il.it.  [••>««  r  in  a  few  hand..,  aiul  th:»  take, 
place  Just  In  proportion  to  the  surface  over  which  they 
•pread.    In  a  large  Institution  a  few  men  rule,  a  few  do 


are  able 
litter  passions,  and  by 
Public  opinion 
may  be  so  combined,  and  inflamed,  and  brought  to  bear 
individuals  or  opinions,  that  it  will  be  as 
to  think  or  apeak  with  manly  freedom  as  if  an 
cp.-u  Ufnrc  it.,  It  is  now  .li.otvi-r.il 
that  the  way  to  rule  In  this  country  is  by  an  array  of 
numbers,  which  no  prudent  man  win  like  to  f.ice.  Of 
consequence,  all  associations  aiming  or  tending  to  es- 
tablish sway  by  numbers  ought  to  be  opposed.  They 
create  tyrants  as  effectually  as  standing  armies.  Let 
them  be  withstood  from  the  beginning.  No  matter 
whe*lier  the  opinion  they  intend  to  put  down  be  true  or 
false,  let  no  opinion  be  put  down  by  such  means :  let 
Tin;  .-rror  be  suppressed  by  an  instrument  which  will  he 
equally  powerful  against  truth,  and  which  must  subvert 
ttuX  freedom  of  thought  on  which  all  truth  depends." 

A'SSONANCE.  In  Rhetoric  and  Poetical  Composi- 
tion, a  jingle  or  imperfect  rhyme,  formed  by  separate 
words,  or  members  of  a  sentence. 

ASSL"'MPSIT,or  trespass  on  the  case  on  promisee, In 
law,  ia  an  action  of  an  anomalous  character,  having  the 
form  of  tort  and  the  substance  of  contract.  It  it,  pro- 
perly, a  claim  of  damages  sustained  through  the  breach 
oft  simple  contract  {i.e.  a  promise  not  under  seal),  and 
allege*  that  the  defendant  assumpsit  promised  or  under- 
took to  perform  the  acta  specified.  It  has  become  the 
taost  ordinary  remedy,  not  only  where  unliquidated 
damages  l>ut  also  where  debts  nr.'  sued  Mr ;  the  law  im- 
plying a  promise  to  pay  or  do  whatever  the  defendant  is 
Wgallv  liable  to  pay  or  do. 
ASSUMPTION.  A  festival  of  the  Romish  church, 
kept  on  tbe  15th  of  August,  in  celebration  of 
miraculous  ascent  of  the  Virgin  into  heaven. 


ASSU'MPTIVE  ARMS.  In  Heraldry,  such  as  may  be 
assumed  with  the  approbation  of  the  sovereign,  or  grant 
brm  the  proper  officer*  of  arm* :  alto,  in  another  sense, 
armorial  bearings  Improperly  assumed. 
ASSURANCE,  or  IXSV  KASCE.  A 


of  a  certain 


ASSURANCE. 

pose  that  the  stun  assured  it  to  be  paid  at  the  end  of  the 
year  in  which  the  life  fail*.  Now,  the  value  of  I/,  to  be 
received  at  the  end  of  the  first  year  is  r,  but  it  will  not  be 
received  if  the  life  continues  to  the  end  of  the  year  ;  and, 
as  the  probability  that  the  Individual  will  live  over  the 
year  is /m.  the  probability  that  he  will  not  live  over  It  It 
1  —Pi,  therefore  the  value  of  \L  to  be  received  at  the  cod 
of  the  year,  subject  to  the  contingency  of  the  life  falling 
In  the  first  year,  is  (1— p(.)  *.  The  probability  that  tho 
life  will  continue  to  the  end  of  the  second  year  it  p  .  and 


that  it  will  continue  one  year  only,  pi,  therefore  pi  —  P* 
is  the  chance  it  will  drop  in  tho  second  year  ;  and  tho 
value  of  1/.  to  be  received  at  the  end  of  the  second  year 
is  **,  therefore  the  present  value  of  It.  to  be  received  If 
the  life  fails  in  the  second  year  Is  (p,  _  s>»)  r*.  In  like 
,  the  probability  that  the  life  will  fail  In  the  third 


year  Is  pa  —  pj  ;  and  the  value  of  1/.  to  be  received  at  the 
end  of  tin 


•e  years  is  r5,  therefore  the  present  value  of  1/ 
ret]  at  the  end  of  three  yeart.  If 
i— Pi)*3-  The 


if  the  given  life 
tame  process 
the  probability  of 
Now.  tho  whole 
to  the  sum  of 
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for 

on  the  occurrence  of  a 
is  generally  confined 
i  it  to  be  paid 
Ing; 
i  for  the 
of  events  not  de- 
d  which  may 
tea,  the  de- 

i  by  fire,  Ac. 
i  an  Lnet.  are  contracts  which  stipulate  for 
:  of  a  certain  sum  of  money  on  the  death  of 
Individuals,  in  consideration  of  an  immediate 
more  frequently,  of  an  annuity  or  annual 
contribution,  to  be  continued  during  the  existence  of  the 
atMin-d.  Contracts  of  this  Kind  are  of  Immense 
importance  to  society.  Every  man  whose  Income  de- 
pends on  hit  own  life  or  exertions,  and  on  whom  other* 
are  dependent  for  support,  must  be  sensible  of  the  ad- 
vantages  of  arrangements  by  means  of  which,  at  a  small 
sacrifice  of  immediate  comfort,  he  is  enabled  effectually 
t'>  provide  against  the  casualties  of  life.  They  are  of  a 
totally  different  nature  from  gambling.  Though  nothing 
can  he  more  uncertain  than  the  continuance  of  an  indi- 
vidual life,  yet  nothing  it  more  invariable  than  the  du- 
ration of  life  in  the  mass  ;  consequently,  the  exact  value 
of  life  assurances  can  be  calculated  without  any  uncer- 
tainty whatever,  and  a  man,  by  effecting  an  assurance, 
secure*  to  his  representatives,  against  the  risk  of  ac- 
edmt,  the  advantages  they  would  nave  from  his  enjoying 
his  exact  proportion  of  the  average  duration  of  life.  Such 
transactions  provide  against  destitution,  and  tend  directly 
to  the  accumulation  of  capital :  they  will,  therefore,  be 
1  ocouTsijusd  iuxi  pr  ot  ccttxi  in  «&J  1  wcll-covcro  tnl  coin  id  u  - 
airV«. 

Mcik  ~t  of  computing  th  -  Vahtf  of  Assurances.  The 
value  of  assurance*  on  lives  are  computed  in  nearly*  the 
tame  manner  at  those  of  annuities,  the  principles  being 
the  same  in  both  case*.  A  table  of  mortality  must  first 
I*  selected,  from  which  we  deduce  tbe  probabilities  of 
living  over  tbe  different  yeart  of  life.  Having  obtained 
tbese.  and  assumed  a  rate  of  interest,  we  proceed  as 
Mlo%» :  let  the  probabilities  that  an  individual  of  a  given 
tft  •  ill  live  over 


be  pi. 


a.  a.  4, 
p>  p*<  p* 


5,  Ac.  year* 
p- ,  Ac.  respectively  ; 

1 


also,  let  r  be  the  rate  of  Interest,  and  e=  pr     and  tup- 


to  be  received  at  the  end  of  three 
fails  In  the  third  year,  it  (pa 
1*  continued  from  year  to 
living  over  a 
value  of  the 
all  its  partial 

denoting  the  value  by  1,  we  get 

I  =  (1  —Pi)  *  ■*■  (pi  —  Pr)  f1  +  (Pj  — Pi)*3  + 
or,  separating  this  into  two  series, 

I  =  v  (1  +  pi  s>  +  p»  v*  +  p.  v3  +  Ac.) 
—  tpi  9  +  pa  r»  +  p5  p3  +  Ac.) 
But  It  is  shown  in  the  article  Arsxi  n  v  that  the 
Pi  ■  +  Pt  •*  +  P?  •*  +  *c-  denotes  the  value  of  an  an- 
nuity of  1/.  on  a  life,  the  nrobahilitic*  of  the  continuance 
of  which  are  represented  a*  above  ; 
this  annuity  A,  wc  have  I  —  p  ( 1  +  A )  —  A 
1 

Since  v  a  j  "jO~f*  this  formula  become*  by  substitution 

I  =  nb<l-rA). 

The  turn  now  found  It  what  ought  to  be  paid  down,  in 
order  to  receive  1/.  on  the  failure  of  the  given  life  :  but 
by  far  the  most  usual  practice  is  to  pay  for  the  assurance 
by  means  of  an  annual  premium,  the  first  payment  being 
immediate,  and  the  others  at  the  end  of  each  successive 
year.  Let  *r  be  the  annual  premium  ;  then  the  value  ol 
all  the  premiums  after  the  first  it  obviously  the  same 
tiling  as  the  value  of  an  annuity  of  the  same  amount, 
and  Is,  consequently,  equal  to  r  A.  Hence,  the  value 
of  all  the  premiums  it  a*  +  *r  A,  or  sr  I  +  A),  which 
It  necessarily  equivalent  to  the  assurance.  'Wc  have 
the  equation  *r  (1  +  A)  —  p  (1  +  A)  —  A, 
A 

=  »-i"Ta 

Thl*  formula  I*  very  earily  computed  when  we  arc  in 
usession  of  a  table  of  annuities,  and  it  show*  at  once 
e  annual  sum  which  an  individual  of  any  ago  ought  to 
pay,  In  order  to  tecure  to  hi*  representatives  1/.  (and, 
consequently,  any  other  turn)  at  his  death. 

Temporary  Assurances.  The  values  of  temporary 
assurances,  or  engagements  to  pay  a  certain  turn  in  case 
•  given  individual  die*  within  a  given  number  or  year*, 
are  easily  found  from  those  on  the  whole  of  life.  For 
example,  let  it  be  required  to  find  what  sum  ought  to  be 
paid  for  I/.,  to  be  received  If  an  individual  now  aged  40 
shall  die  within  seven  year*.  Let  I  be  the  value  of  11.  to 
be  paid  on  the  death  of  a  person  aged  40,  and  I7  the 
present  value  of  the  tame  turn,  to  be  paid  on  the  death  of 
a  person  aged  47,  Seven  years  after  this  the  value  of  an 
assurance  of  1/.  on  the  death  of  the  person  now  aged  40  will 
be  17 ;  but  the  present  value  of  1/.,  to  be  received  certainly 
at  the  end  of  seven  year*  I*  e'.and  the  probability  that  tho 
life  will  continue  teven  year*  is  p-i ;  therefore  the  present 
value  of  I7,  on  the  contingency  that  the  life  will  not  full 
within  seven  year*.  1*  pi  e:  I7  ;  subtracting  this  from  I, 
the  value  of  1/.  to  be  received  certainly  at  his  death,  there 
remains  I  —  p?  p1  17,  to  denote  the  value  of  the  tem- 
porary assurance.  This  may  be  expre**ed  by  the  follow- 
ing rule.  Multiply  the  assurance  on  a  life  (even  year* 
older  than  the  given  life  by  the  present  value  of  1/.,  pay- 
able seven  year*  hence,  and  also  by  the  probability  that 
the  given  life  will  survive  teven  years ;  subtract  the 
product  from  tho  assurance  on  the  given  life,  and  the  re- 
mainder it  the  value  of  a  temporary  atturance  for  teven 
year*  In  a  tingle  payment. 

In  order  to  Ana  the  equivalent  annual  payment,  it  must 
be  recollected  that  the  first  payment  Is  made  Imme- 
diately, and  that  teven  payment*  are  to  be  made  in  all  ; 
consequently,  all  the  payment*  after  the  first  are  equal  to 
a  temporary  annuity  of  the  same  amount  for  six  year*,  or 
one  year  less  than  the  given  term  ;  consequently,  if  «r 
represent  the  annual  premium,  and  A',  a  temporary  an- 
nuity of  M.  for  one  year  les*  than  the  given  term,  the 
value  of  all  the  premiums  to  be  received  i*  t  -+  *r  \'  or 
r  (1  +  A'),  which  by  hypothesis  i*  equal  to  the  at- 
turance ;  consequently,  to  find  the  annual  premium,  w(! 

I have  to  divide  the  value  of  the  temporary  assurance  in 
a  tingle  payment  by  1  +  A'. 
H 
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ASSURGENT. 

In  the  tame  manner,  the  value  of  an  assurance  on  any 
number  of  joint  lives  is  found  :  it  ii  only  necessary  to 
substitute  for  A  In  the  above  formulas,  the  value  of  an 
annuity  on  the  joint  lives.  Thus,  iet  M  be  the  value  of 
an  annuity,  to  continue  while  A  and  B  both  live,  then 
9  ( 1  +  M)  —  M  is  the  value  of  an  assurance  to  be 
paid  at  the  end  of  the  year  hi  which  the  first  of  the 
two  lives  shall  fail,  and  the  equivalent  annual  payment 
M 

1  +  M- 

A  very  Important  class  of  assurances  comprehends 
those  in  which  the  contract  is  to  pay  a  sum  on  the  death 
of  one  party,  provided  that  another  party  shall  be  then 
alive.  The  computation  of  the  values  of  such  contracts 
Is  somewhat  more  intricate,  and  cannot  be  explained 
without  entering  into  details  respecting  the  manner  of 
combining  the  probabilities  of  life,  which  our  limits  will 
not  permit. 

For  assurances  on  ships  and  goods,  see  Insurance. 
ASSU'RGENT.   (Lat.  assurgere,  to  ri*e  up.)  Rising 
in  a  curve  from  a  dccurved  base. 

A'STACUS.  (Lat.  astacus,  a  lobster.)  The  name  of 
a  Fabrician  genus  of  insects,  and  now  the  type  of  a  family 
(Attacida  of  Decapod,  Macrourous,  or  long-tailed 
Crustaceans;  including  the  lobsters  (At locus  Leach), 
the  craw-fish  (Potamobius  Leach,)  and  the  cray-fish  or 
'  ny  lobsters  ( Paltnuriut  Leach ).  The  dlstingu ishing 
'  is  derived  from  the  antenna?,  the  two  pair*  of 
are  inserted  hi  the  same  horizontal  line  ;  the 
ones  having  moderate  or  long  footstalk*,  termt- 
l  by  two  filaments ;  the  outer  ones  naked,  or  furnished 
with  a  scale. 
TERI. 


h  a  scale,  which  never  entirely  coi 
ASTERISK.  In  Diplomatics,  a  si 
•.  frequently  met  with  in  ancient 
seeming  to  serve  various  purpt 


i ;  sometimes  to 
denote  an  omission,  sometimes  an  addition,  sometimes  a 
passage  which  appeared  remarkable  on  any  account  to 
the  copyist. 

A'STERISM,  in  Astronomy,  denotes  a  collection  of 
stars.  It  was  formerly  used  in  the  same  sense  as  con- 
stellation, but  is  now  generally  appropriated  to  any  small 
cluster  of  stars,  whether  forming  part  of  a  particular 
constellation,  or  otherwise. 

A'STEROI'DS.  A  fantastical  name  by  which  the 
four  small  and  recently  discovered  planets,  namely,  Juno, 
Vesta,  Ceres,  and  Pallas,  have  been  sometimes  desig- 
nated. 

ASTE'RN.  (A,  and  (tern.)  A  sea  term,  denoting,  in 
the  hinder  part  of  the  ship,  or  behind  the  ship. 

ASTH I  n  1 C.  ( Gr .  «,  without,  and  *0i»»r,  strength . ) 
Asthenic  diseases  are  those  which  are  prominently  marked 
by  great  and  direct  debility. 

A'STHMA.  (GT.hrQttMir*.  I  breathe  hard.  )  A  dis- 
ease, the  leading  symptoms  of  which  are  difficulty  of 
breathing,  coming  on  at  intervals,  accompanied  with 
cough,  and  more  or  less  expectoration.  The  fit  most  fre- 
quently occurs  in  the  night  during  the  first  sleep,  sud- 
denly awaking  the  patient,  and  lasting  for  three  or  four 
hours  or  more.  It  is  a  terrible,  but  in  Itself  rarely  a 
fatal,  disease,  though  it  often  lays  the  foundation  of  or- 
ganic mischief.  Its  proximate  cause  has  not  been  very 
clearly  ascertained. 

A'STOMOUS.  (Gr.  i.  without,  and rrii**,  a  mouth.) 
Certain  mosses  whose  theca  has  no  aperture. 

A'STRAGAL  (Gr.  krrfmymXtt,  a  die  or  buckle  bone.) 
In  architecture,  a  small  moulding  whose  profile  la  semi- 
circular. Some  have  said  that  the  French  call  it  talon, 
ami  the  Italians  tondine  ;  but  this  Is  a  mistake,  and  the 
word  Is  only  properly  applied  to  the  ring  which  separates 
the  capital  from  the  column.  The  astragal  is  sometimes 
cut  into  representations  of  beads  and  berries,  and  a  si- 
sort  of  moulding  is  used  to  separate  the  faces  of 


ASTRA'GALUS.  (Gr.  «rv<«ty«Ji«.  a  die.)  The  ancle 
me.    The  ancients  used  the  corresponding  bones  of 


animals  as  substitutes  for  dice. 

ASTRiD'A.  (Gr.  a  star.)    A  genus  of  litho- 

phytous  Polypes  ;  the  polyplanr  o 
of  which  is  characterised  by  sessile, 
Utc  cells,  crowded  upon  the  upper  surface.  The  species 
are  divided  Into  rayed  Astrea?  (Ast.  radiate),  with  the 
stars  separated  from  the  base ;  and  toothed  Astrca?, 
(Astrea-  denticulate),  with  the  stars  contiguous. 

A'STKOLABR.  (Gr.  «*•*<•»,  a  star,  and  / 
take. )  A  circular  instrument  used  for  taking  or  observing 
the  stars.  The  ancient  astrolabe  consisted  of  two  or 
more  circles,  having  a  common  centre,  and  so  inclined  to 
each  other  as  to  enable  the  astronomer  to  observe  in  the 
planes  of  different  circles  of  the  sphere  at  the  same  time. 
For  example,  if  the  circles  were  at  right  angles,  the  in- 
strument would  give  both  longitude  and  latitude,  or  the 
right  ascension  and  declination  of  star.  The  equatorial, 
the  altitude  and  asimuth  instrument,  and  the  theodolite, 
are  instruments  which  answer  the  same  purpose  as  the 
ancient  astrolabe.  Ptolemy  changed  the  form  of  the  an- 
cient Instrument,  and  reduced  it  to  a  plane  surface,  to 


ASTROLOGY. 

which  he  gave  the  name  of  planisphere ;  and,  from  this 
circumstance  the  term  a*trolabe  has  been  used  in  modern 
times  to  denote  a  planisphere,  or  ttoreo graphic  projection 
of  the  sphere  on  the  plane  of  one  of  its  great  circles. 

ASTHCFLOGY.  (Gr.  irrt**,  a  star,  and  dis- 
course.) According  to  its  derivation,  this  term  should 
signify  the  science  or  knowledge  of  the  stars.  Originally, 
the  terms  astrology  and  astronomy  were  used  Indifferently 
in  the  same  sense  ;  but  for  a  long  time  the  former  has  been 
employed  to  denote  the  vain  and  superstitious  study  of 
predictions  and  horoscopes  ;  while  the  latter  has  been 
reserved  to  denote  the  true  science  of  the  celestial  motions. 
According  to  Lai  ancle,  tills  distinction  began  to  be  ob- 
served in  the  time  of  Clement  of  Alexandria,  that  is,  in 
the  second  century.  Astrology  is  generally  coupled  with 
the  epithet  judicial,  from  the  judgments  drawn  from  it  re- 
lative to  future  events. 

Judicial  astrology  is  supposed  to  haw  had  its  origin  in 
Chaldea,  whence  it  passed  into  Egypt.  Greece,  and  Italy. 
The  desire  of  penetrating  into  futurity  is  so  congenial  to 
the  human  mind,  that  this  pretended  science  has  found 
favour  in  all  ages  and  countries  ;  and  it  is  a  remarkable 
fact,  that  astronomy,  which  demonstrates  the  frivolity  and 
absurdity  of  its  predictions,  was  long  indebted  to  it  for 
"  part  of  Its  own  progress.  Kepler,  in  the 
Rudolphine  Tables,  observes,  that 


the  principal  part  of  it 
preface  to  the  Rudolph 


it  Is 


the 


At  the 
vulgar,  or  the 

hat  astrology  is  held  in  esteem  ;  but  the  tr 
of  sound  science  and  the  spirit  of  philosophy  has 
slow  and  difficult  So  late  as  the  year  1705  the  < 
of  "  The  Connaissance  des  Terns  »  thought  it 
to  apologise  for  the  absence  of  all  predictions  in  that  as- 
tronomical work,  by  stating,  that  the  Academy  had  never 
recognised  the  solidity  of  the  rules  which  were  given  by 
the  ancients  for  discovering  the  future  by  the  configu- 
rations of  the  stars  ;  and,  what  is  still  more  surprising, 
the  first  lunar  tables  calculated  according  to  the  New- 
tonian theory  were  intended  to  be  subservient  to  the  cal- 
culation of  nativities. 

Astrological  predictions  arc  founded  on  the  positions 
or  aspects  which  the  sun,  moon,  and  planets  have  rela- 
tively to  each  other  at  the  moment  of  birth,  or  some  other 
critical  period  of  a  person's  life,  and  certain  arbitrary  in- 
fluences supposed  to  belong  to  each  of  those  bodies.  For 
the  purpose  of  facilitating  the  determination  of  the  aspects, 
the  whole  heaven,  visible  and  invisible,  is  divided  into 
twelve  equal  parts  by  the  horison,  the  meridian,  and  four 
other  circles  passing  through  the  north  and  south  points 
of  the  horizon,  and  the  points  of  tho  equator  (or  rather 
the  prime  vertical,  or  sometimes  the  ecliptic,  for  the 
practice  was  not  uniform),  which  are  at  the  distance  of 
*)  and  60  degrees  from  the  meridian.  These  equal  space* 
are  called  the  twelve  houses  of  the  heavens,  and  the 
circles  by  which  they  are  circumscribed  are  called  circles 
of  position.  The  circles  of  position  are  supposed  to  re- 
main fixed,  so  that  a  celestial  body  is  carried  through  each 
of  the  twelve  houses  in  the  course  of  a  day  by  the  diur- 
nal rotation.  The  first  house  Is  contained  between  the 
eastern  horison  and  the  next  circle  of  position,  going;  to 
the  eastward;  consequently  the  seventh  will  commence 
with  the  western  horizon,  and  the  tenth  with  the  me- 
ridian or  culminating  point  of  the  ecliptic.  The  begin- 
ning of  the  first  house,  or  the  point  of  the  ecliptic  just 
rising,  is  called  the  horoscope.  The  first  house  is  the 
house  of  life  ;  the  second,  of  riches  ;  the  third,  of  brothers  ; 
the  fourth,  of  parents  ;  the  fifth,  of  children  ;  the  sixth,  of 
health  ;  the  seventh,  of  marriage  ;  the  eighth,  of  death  ; 
the  ninth,  of  religion ;  the  tenth,  of  dignities ;  the  eleventh, 
of  friends  ;  and  the  twelfth,  of  enemies.  Each  of  the 
houses  has  one  of  the  heavenly  bodies  as  its  peculiar  lord. 
They  have  also  different  powers,  the  strongest  of  all 
being  the  first,  and  the  next  In  power  the  tenth  ;  so  that 
if  twoi " 
will 
Having 

heavens,  the  next  object  Is  to  < 
figurations  of  the  influential  bodies.  Aspect,  as  defined  by 
Kepler,  is  the  angle  formed  by  the  rays  proceeding  from 
two  planets,  and  meeting  at  the  earth,  and  which  have 
the  property  of  producing  some  natural  influence.  The 
ancients  reckoned  five  aspects,  namely,  the  conjunction 
denoted  by  the  character  ^ ,  the  opposition  by  g ,  the 
trine  by  A,  the  quadrile  byQ,  and  the  textile  by 
These  names  ana  characters,  besides  several  others 
added  in  more  recent  times,  are  retained  in  our  almanacks 
to  the  present  day.  In  the  aspect  of  conjunction  the  angle 
made  by  the  two  planets  is  0  ;  in  the  opposition  It  is  1*0°. 
Tho  trine  is  the  third  part  of  a  circle,  or  130°  ;  the  quadrile 
Is  90°,  and  tho  sextile  60°.  With  regard  to  the  In- 
fluences of  the  aspects,  they  are  benignant,  mali»rnant,  or 
Indifferent.  The  quadrile  and  opposition  are  considered 
as  malignant  or  adverse  ;  the  trine  and  the  sextile  as  be- 
nignant or  propitious ; 
aspect. 
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only  to  ascribe  certain  Influence*  to 
nd  to  suppose  all  animals,  plants, 
to  their  control,  In  order  to  ob- 
of  the  nature  of  the  astrological  art.  The  In- 
to  the  planets  were  of  course  as  arbi- 
to  the  aspects.    Saturn  being  at 

5\^ow"atureTjup^™  V^u^anTthe^El,  U-rr^ 

and  Mars  were  the  most 
participated  in  the 
,  according  to  circum- 
1  In  an  Infinite 

number  of  wars,  according  to  the  houses  which  the 
planets  happened  for  the  time  to  occupy. 

It  would  be  superfluous  at  the  present  day  to  adduce 
any  serious  argument  against  a  system  of  imaginary  in- 
fluences and  arbitrary  rules,  having  no  other  foundation 
than  the  ignorance  and  superstition  of  mankind,  and  con- 
tradicted by  every  result  of  true  science,  and  every  dictate 
of  common  sense.  The  celestial  bodies  pursue  their 
courses  in  obedience  to  unalterable  laws  ;  and  the  legi- 
timate business  of  the  philosopher  is  to  discover  those 
U«s,  to  trace  out  their  consequences,  and  to  apply  the 
results  of  his  discoveries  to  alleviate  the  wants  or  mul- 
tiply the  comforts  of  humanity. 

ASTRONOMY.  (Gr.  «<rr;».  a  tlar,  and  tif**t,  a 
law.)  The  science  which  treats  of  the  motions,  dis- 
tances, arrangement,  and  magnitudes  of  the  celestial 
bodies  ;  of  their  constitution  and  physical  condition,  and, 
in  general,  of  whatever  can  be  known  respecting  them. 

There  Is  no  branch  of  human  knowledge  of  which  the 
retults  appear  at  first  sight  more  at  variance  with  the 
impressions  of  our  senses.  The  first  aspect  of  the  heavens 
Irad;  in  almost  irresistibly  to  Imagine  ourselves  placed 
hi  the  centre  of  a  starry  sphere  ;  which,  in  its  diurnal 
revolution,  carries  along  with  it  all  the  heavenly  bodies. 
But  the  changes  of  relative  position  which  some  of  the 
roost  remarkable  among  them  continually  undergo,  soon 
make  it  evident  that  they  do  not  all  belong  to  the  same 
tphere.  Further  observation  and  reflection  lead  us  to  con- 
dude  that  the  apparent  daily  revolution  of  the  firmament 
it  merely  an  illusion  occasioned  by  the  diurnal  rotation  of 
our  own  earth,  which.  Instead  of  remaining  fixed  at  the 
centre,  is  carried  forward  about  the  sun  with  a  velocity  of 
about  19,000,000  of  miles  in  a  second  of  time,  or  four  times 
that  of  a  cannon-ball  when  it  leaves  the  mouth  of  a  can- 
non. The  sun,  which  appears  to  be  of  very  moderate 
•hraeniions,  is  a  body  whose  volume  is  1,3*4,470  times 
rreater  than  that  of  the  earth,  and  placed  at  a  distance 
,,fy,  (»«,,.» <  i  ,,t  mile*:  and  the  stars,  which  even  in  the 
best  telescopes  appear  only  as  luminous  points,  are  bodies 
of  the  tame  nature  as  the  sun  ;  many  of  them,  probably,  tar 
wrpassing  it  in  magnitude. 

ihtf-  r.-nt  ft, is  us  <>J  Ilravmly  IMic*.  By  f.ir  the  greater 
part  of  the  celestial  bodies  appear  to  be  fixed  In  the  lirraa- 
m.-T.t  ai,.l  t<j  preserve  invariably  the  same  relative  |«»»1- 
nons.  These  arc  the  fixed  start.   A  second  class  com- 

whicb  are  continually  shifting 
the  stars,  and  are  perceived  to 
a  complete  revolution  of  the  sphere  In  stated 
lence  they  were  called  Planets,  that 
h,  wandering  stars,  from  a  Greek  word  signifying  to 

circular,  about 
by  smaller 
round 


countries,  fs  rendered  "  the1  highway 
i."    .id.  Astronomy  also  presents  us  with  the 


greatly  from 
exhibit 


they  are  only  visible  when  near  the 
wa-  Hence  tbey  appear  at 
vals.  and  only  for  a  short  time  ;  and  consequently  their 
1  nature  is  very  imperfectly  known.  The  sun, 
,  satellites,  and  comets  form  a  system  of  which  all 
i  are  connected  with  and  act  upon  one  another 
>  to  the  law  of  universal  gravitation.  (See 
s,  Satellites,  Sum,  and  the  other  terms,  in  their 
respective  places. ) 

Uses  of  Astronomy.  Mere  curiosity,  without  refcr- 
u»  to  practical  utility,  would  prompt  mankind  to  study 
the  movements  of  the  vast  machine  which  rolls  over  our 
heads ;  but  the  applications  of  astronomy  to  the  affairs 
°f  life  are  ao  numerous  and  important,  that  an  accurate 
knowledge  of  Its  principles  is  almost  indispensable  to 
society,  let.  It  is  bv  means  of  the  celestial  bodies  that 
we  are  enabled  to  determine  the  relative  positions  of 
p  ints  on  the  surface  of  the  earth ;  to  Ax  geographical 
Utitudes  and  longitudes,  and  ascertain  the  form  and  di- 
"Knstaos  of  our  planet.  2d,  It  is  to  astronomy  that  we 
v*  indebted  for  all  the  advantages  resulting  from  navi- 
gation. Without  an  arc  urate  knowledge  of  the  positions 
•nd  motions  of  the  heavenly  bodies,  it  would  be  impos- 
sible for  the  mariner  to  traverse  the  ocean,  or  to  venture 
in  safety  beyond  the  sight  of  the  shore.  With  this  know- 
he  can  direct  his  course  with  unerring  certainty 


means  of  establishing  the  divisions  of  time  necessary  for 
the  regulation  of  civil  affairs,  and  of  fixing  chronological 
epochs.  The  diurnal  revolution  of  the  sphere  gives  the 
smaller  divisions  of  time  ;  the  revolution  of  the  moon 
gives  the  month ;  that  of  the  sun,  the  year ;  and  the 
various  configurations  of  the  planets  mark  out  periods  of 
all  magnitudes,  from  a  few  months  or  years  to  millions  of 
age*. 

Divisions  of  Astronomy.  The  first  object  of  the  as- 
tronomer is  to  ascertain,  with  all  possible  precision,  the 
apparent  places  of  the  stars,  or  their  projections  on  the 
spnere,  In  order  to  obtain  an  accurate  knowledge  of  their 
apparent  motions  and  periods.  But  it  is  not  enough  to 
have  ascertained  thi  ir  positions  and  motions  ;  the  results 
of  observations  made  at  different  places  and  distant  times 
must  be  compared.  In  order  that  we  may  be  enabled  to 
distinguish  the  movements  which  are  real  from  those 
which  are  only  apparent,  and  depend  on  our  own  position 
with  regard  to  objects  observed.  And  when  the  real  paths 
described  by  the  different  bodies  have  thus  been  deter- 
mined, we  are  next  led  to  investigate  the  causes  of  the 
phenomena,  and  the  expressions  of  the  mechanical  forces 
necessary  to  produce  them.  Hence,  the  science  of  astro- 
nomy may  be  divided  into  practical,  rational,  and  pJiysica/: 
the  first  embracing  all  that  is  necessary  for  determining 
the  apparent  motions ;  the  second  being  devoted  to  the 
real  motions ;  and  the  third  to  the  physical  causes  by 
which  the  different  motions  are  regulated  and  perpe- 
tuated. 

Practical  Astronomy.  In  order  to  determine  the  posi- 
tions and  motions  of  the  celestial  bodies,  it  is  necessary 
to  have  the  meant  of  measuring  time  and  space  with  the 
utmost  precision.  But  neither  time  nor  space  can  be 
measured  without  the  aid  of  very  refined  Instruments  and 
contrivances.  Hence,  the  theory  of  Instruments,  the 
method  of  using  them,  and  the  determination  of  the  dif- 
ferent corrections  that  must  be  applied  in  order  to  free 
the  observed  positions  from  the  various  instrumental  and 
physical  errors  by  which  they  are  affected,  belong  to  this 
division  of  the  science.  A  complete  knowledge  of  the 
sphere  and  its  various  circles,  as  also  of  the  methods  of 
spherical  trigonometry,  is  requisite  to  the  practical  astro- 
nomer. Observation  gives  him  the  place  of  a  star  only 
with  reference  to  his  own  senith,  or  horizon,  or  to  another 
star  whose  place  is  already  determined.  But  their  posi- 
tions must  be  reduced  ;  that  is,  referred  to  Invariable 
planes  or  circles,  in  order  that  the  observations  made  in 
different  places  may  be  capable  of  comparison  with 
another.  Without  such 
of  no  use. 

Hational  Astronomy.  This  division  includes  the  de- 
termination of  the  real  orbits,  and  the  laws  of  motion 
which  the  different  bodies  observe,  and  the  construction 
of  hypotheses  by  the  aid  of  which  we  may  calculate  the 
positions  in  advance.  In  the  infancy  of  astronomy,  and 
before  observations  became  very  numerous,  or  were  made 
with  precision,  various  hypotheses  were  invented  to  ex- 
plain the  apparent  motions.  Thus  ltolemy  explained 
the  Inequalities  of  the  planetary  motions,  by  supposing 
each  of  the  planets  to  describe  a  circle  about  a  centre 
moving  uniformly  round  the  earth  in  the  circumference 
of  another  circle.  Tycho  Brahe  supposed  the  planets  to 
revolve  in  circular  orbits  about  the  sun  ;  and  the  sun, 
accompanied  by  the  planets,  to  revolve  round  the  earth. 
Copernicus  supposed  the  earth,  as  well  as  all  the  other 
icts,  to  revolve  in  circular  orbits  around  the  sun.  All 
hypotheses  served  to  explain  the  phenomena  that 
they  were  respectively  Invented  ; 

exploded  by*  more  accurate 
proved  that  the  planetary  orbits 
are  not  circles  but  ellipses,  having  the  sun  in  the  focus 
which  is  common  to  all  of  them. 

Physical  Astronomy.  By  this  term  is  generally  under- 
stood the  application  of  mathematical  science  to  the 
Investigation  of  the  laws  by  which  the  motions  of  the 
celestial  bodies  are  regulated,  the  nature  of  the  forces  by 
which  their  motions  are  maintained,  and  the  effects  of 
their  action  on  one  another.  By  comparing  the  moment- 
ary deflection  of  the  moon's  orbit  from  a  straight  Una 
with  the  effects  of  terrestrial  gravity,  as  manifested  in  the 
descent  of  falling  bodies  near  the  surface  of  the  earth, 
Newton  found  that  both  the  phenomena  were  produced 
by  one  and  the  same  cause,  and  that  the  moon  Is  retained 
in  ber  orbit  by  the  attraction  of  the  earth.  Subsequent 
investigations,  founded  on  the  general  laws  of  the  plan- 
etary motions,  discovered  by  Kepler,  led  him  to  the  con- 
clusion, that  a  force  of  the  same  nature  extends  through 
the  universe ;  and  that  all  bodies  in  the  heavens  and  on  the 
earth  gravitate  towards  each  other  with  forces  directly  as 
their  quantities  of  matter  and  inversely  as  the  squares  of 
their  distances.  By  this  single  principle  be  explained  the 
elliptic  motions  of  all  the  planets  and  satellites  ;  the  facts 
which  concern  their  figures,  rotation,  and  the  position  of 


Digitized  by  Google 


ASTRONOMY. 


their  axis ;  and  the  oscillations  of  the  fluids  with  which 
they  are  surrounded.  The  quantity  of  matter  in  the  sun 
is  vastly  greater  than  in  the  largest  of  the  planets  ;  hence 
all  the  planets  are  principally  controlled  by  the  sun,  and 
circulate  about  him  in  elliptic  orbit*,  nearly  in  tlx*  name 
manner  as  if  they  were  independent  of  the  attractions  of 
one  another.  Still  their  mutual  influences  are  sufficiently 
perceptible ;  though,  from  being  comparatively  small, 
they  aire  regarded  merely  as  disturbing  the  sun's  action. 
The  calculation  "t  the  disturbing  force*,  or  of  the  rftVct* 
produced  by  the  mutual  attraction  of  all  the  bodies  in  the 
soiar  system,  forms  the  most  difficult  and  the  most  Im- 
portant problem  ever  submitted  to  mathematical  analysis. 
Its  solution  has  occupied  the  most  eminent  mathemati- 
cians of  the  last  and  the  present  century  ;  and  the  sue- 
ccssive  advances  made  towards  it  by  Newton,  Clairaut, 
D'Alembcrt,  Euler,  Lagrange,  and  Laplace,  have  sur- 
rounded their  names  with  a  halo  of  glory. 

Hiitory  of  Astronomy.  The  study  of  the  heavens  has 
occupied  the  attention  of  mankind  In  alt  ages  of  the  world. 
At  the  remotest  epochs  of  historical  record,  the  Chaldean 
shepherds  and  the  Egyptian  priests  had  found  a  near 
approximation  to  the  length  of  the  solar  year,  and  deter- 
mined, by  tho  comparison  of  a  long  series  of  recorded 
or  traditional  observations,  periods  of  time  after  which 
the  eclipses  of  the  sun  and  moon  return  in  nearly  the 
same  order,  and  were  consequently  able  to  predict  these 
phenomena.  The  early  philosophers  of  Greece  exhausted 
their  imagination  in  idle  speculations  about  the  formation 
and  nature  of  the  universe  ;  but  the  names  of  the  constel- 
lations which  they  have  transmitted  to  us  with  their 
theogonies  prove  that  they  had  paid  considerable  atten- 
tion to  the  arrangement  of  the  principal  stars.  Pythagoras 
appear*  to  have  had  a  distinct  notion  of  the  true  system  of 
the  world  ;  affirming  that  the  earth  was  not  placed  in  the 

But  the  first  recorded 


ted  in  any  way  to  the  real 
made  at  Alexandria,  under 


I  years  before  our  era,  by  Arls- 
tUlus  and  Timocbaris,  who  determined  the  positions  of 
some  of  the  principal  lodiacal  stars,  and  thereby  afforded 
Hipparchus  the  means  of  arriving  at  his  Important  dis- 
covery of  the  precession  of  the  equinoxes. 

Hipparchus.  the  founder  of  Grecian  astronomy,  ob- 
served at  Rhodes  about  140  years  B.  C.  Tills  illustrious 
man  appears  to  have  paid  little  regard  to  the  theoretical 
speculations  of  his  contemporaries,  but  adopted  the  only 
method  by  which  a  correct  knowledge  of  nature  can  be 
obtained,  namely,  assiduous  and  accurate  observation. 
Among  his  important  discoveries  are  the  precession 
already  mentioned ;  the  length  of  the  solar  year  ;  the  ec- 
centricity of  the  sun's  orbit ;  the  periodic  time  of  the 
moon's  revolution  with  respect  to  the  stars,  to  the  sun,  to 
her  nodes,  and  her  apogee  ;  the  eccentricity  and  inclin- 
ation of  the  lunar  orbit.  He  invented  the  planisphere, 
determined  the  places  of  I  OHO  stars,  and  was  the  first  who 
Introduced  into  geography  the  method  of  fixing  the  posi- 
tions of  places  on  the  surface  of  the  earth  by  means  of 
their  latitudes  and  longitudes. 

The  name  of  Ptolemy  Is  still  more  celebrated  than  that 
of  Hipparchus  ;  though,  as  an  astronomer,  he  occupies  a 
far  inferior  rank.  His  principal  astronomical  discovery 
Is  the  inequality  of  the  moon's  motion,  technically  called 
the  erection  ;  but  his  tame  chiefly  rests  on  his  great  work 
called  Syntax,  or  Composition  ;  in  which  he  explains  the 
apparent  motions  of  the  sun,  moon,  and  planets,  accord- 
ing to  a  hypothesis  invented  by  Apoltonlus  of  Perga,  some 
centuries  before,  and  which  consists  In  supposing  each 
of  these  bodies  to  be  carried  by  a  uniform  motion  round 
the  circumference  of  a  circle  called  the  epicycle,  the 
centre  of  which  is  carried  uniformly  forward  in  the  cir- 
cumference of  another  circle  called  the  -deferent.  This 
second  circle  may  be  the  epicycle  of  a  third,  and  so  on  as 
long  as  inequalities  remain  to  be  explained  ;  the  earth 
occupying  a  position  near,  but  not  at,  the  centre  of  the 
last  circle.  This  hypothesis  is  utterly  demolished  by  a 
few  accurate  observations  of  the  present  day ;  but  in  the 
ttme  of  Ptolemy  It  served  to  explain  all  the  deviations 
from  circular  motion  then  known,  particularly  the  phe- 
nomena of  the  stations  and  retrogradations  of  the  planets  ; 
and  it  was  even  of  service  to  astronomy,  by  offering  a 
means  of  reducing  the  apparent  irregularities  of  the  plan- 
etary motions  to  arithmetical  calculation.  Ptolemy's 
share  of  the  merit  belonging  to  the  Invention  of  this 
Ingenious  hypothesis  consists  in  the  determination  of  the 


Iironortlon  between  the  radius  of  the  epicycle  and  that  of 
ts  deferent  circle,  and  between  the  velocity  of  the  planet 
and  the  velocity  of  the  centre  of  Us  epicycle.  The  Ptole- 
maic system  continued  in  vogue  till  the  revival  of  astro- 
nomy and  the  other  sciences  In  the  fifteenth  century,  when 
It  gave  place  to  theories  founded  on  more  enlarged  views 
and  more  accurate  observations. 

Fourteen  centuries  elapsed  between  Ptolemy  and  Co- 
pernicus ;  and  during  this  long  interval,  astronomy  con- 
tinued nearly  in  the  same  state.  The  elements  of  the 
solar  and  lunar  tables  had  Indeed  received  many  cor- 
rections ;  and  various  Improvements  in  the  methods  of 

100 


observing  and  calculating  had  been  Introduced,  principally 
by  the  Arabs ;  but  in  respect  of  theory,  no  change  had 
taken  j  I  ice  But  an  epoch  had  now  arrived  when  men's 
minds  could  no  longer  be  held  in  thraldom  by  reverence 
for  ancient  authority  ;  and  a  spirit  of  Investigation  and 
inquiry  had  arisen,  which  produced  the  happiest  results 
in  all  the  departments  of  natural  science.  Copernicus, 
guided  perhaps  in  some  measure  by  the  opinions  of  Py- 
thagoras, but  more  by  his  own  meditations  on  the  planet- 
ary phenomena,  and  the  comparison  of  the  numerous 
observations  accumulated  by  Pur  bach.  Reglomontanus, 
and  YValther,  in  the  latter  naif  of  the  fifteenth  century, 
had  the  glorv  of  establishing  the  system  of  the  world  on 
its  true  basis.  In  his  great  work,  "  De  Revolutlonibus 
Orbium  Caelestium,"  published  in  1543,  he  showed  that 
all  the  apparent  motions  are  easily  explained  by  simply 
attributing  a  double  motion  to  the  earth  ;  a  diurnal  rota- 
tion about  its  axis,  and  an  annual  motion  about  the  sun. 
Tho  doctrine  of  the  earth's  motion  was  opposed  to  the 
religious  dogmas  of  the  age,  and  accordingly  the  theory 
of  Copernicus  met  with  great  resistance  ;  but  as  observ- 
ations now  began  to  be  greatly  multiplied,  and  to  be  per- 
formed with  greater  accuracy,  the  evidences  in  favour  of 
It  daily  acquired  strength,  and  in  a  short  time  commanded 
uni  venal  assent  among  astronomers.  Tycho  Brahe, 
Indeed,  an  excellent  observer,  and  one  to  whom  astro- 
nomy is  under  the  greatest  obligations,  made  an  attempt 
to  save  the  ancient  prejudices ;  while  he  explained  the 
phenomena  by  supposing  the  sun,  accompanied  by  the 
planets,  to  perform  a  diurnal  revolution  about  the  < 
This  system,  however,  on  account  of  its  physical 
liability,  never  obtained  many  followers. 

The  next  Important  step  In  ast 
Kepler.   By  means  of  a  laborious  < 
union  of  observations,  Kepler  discovered  that  the  i 
of  the  planets  are  not  circles  but  ellipses,  having  the  sun 
in  one  ol  the  foci.    He  also  found  that  the  motion  of  any 


an7calcuy 


planet  In  its  elliptic  orbit  is  so  regulated,  that  the 
passed  over  by  a  straight  line  drawn  from  the  pi 
the  sun  are  equal  in  equal  times  ;  and  that  the  p 


times  of  the 
to  their 
the 
ence  to  the 
influence  on 


are  in  a 
It  is 

of  these  discoveries  ; 
:  of  prejudice  they  ov 
tlieorv.  The 


and  uni- 
form motion  of  the  celestial  bodies  was  an  axiom  that  had 
never  been  disputed.  It  was  even  admitted  by  Copernicus  \ 
who  was  obliged,  In  order  to  reconcile  it  with  the  ob- 
servations, to  suppose  the  sun  placed  at  a  little  distance 
from  tho  centre  of  each  of  the  planetary  circles.  The 
elliptic  motion  was  a  proposition  as  bold  as  original ;  and, 
combined  with  the  equal  description  of  areas  In  equal 
times,  led  to  the  discovery  of  universal  gravitation,  and 
all  the  sublime  results  of  physical  astronomy. 

About  this  time,  or  a  little  earlier,  two  discoveries  were 
made  which  gave  an  immense  impulse  to  astronomy. 
These  were  the  logarithms,  invented  by  Napier,  and  the 
telescope.  Without  the  aid  afforded  by  the  logarithms, 
it  would  have  been  Impossible  to  accomplish  the  calcula- 
tions which  Kepler's  discoveries  rendered  necessary ; 
and  to  the  telescope  we  are  Indebted  not  only  for  the 
enlargement  of  the  visible  boundaries  of  the  universe, 
and  the  knowledge  of  numerous  bodies  whose  existence 
would  otherwise  never  have  been  suspected,  but  also  for 
all  the  precision  of  modern  observation. 

From  the  time  of  these  great  discoveries,  the  progress 
of  astronomy  has  been  uninterrupted.    By  combining  the 
laws  of  the  planetary  motions  discovered  by  Kepler,  with 
the  theory  of  central  forces  established  by  Huygcns,  New- 
ton completed  the  theory ;  and  proved  that  all  the  mo- 
tions of  the  universe,  from  the  fall  of  a  body  on  the  surface 
of  the  earth,  to  the  oscillations  of  the  celestial  sphere, 
are  the  necessary  consequences  of  a  single,  invariable, 
and  simple  law.  This  is  the  law  of  universal  gravitation  ; 
which  not  only  affords  a  physical  explanation  of  all  the 
phenomena  that  have  been  observed,  but  which,  in  the 
hands  of  mathematicians,  has  led  to  the  discovery  of  many 
important  facts  which  observation  subsequently  confirmed, 
though  It  could  not  have  detected  them.  The  progress  of 
the  practical  parts  of  the  science  has,  also,  since  the  same 
epoch,  been  commensurate  with  the  improvements  of  the 
theory.   Observatories  were  established  in  different  coun- 
tries, where  a  continued  series  of  observations  has  been 
kept  up.   Academics  and  societies  were  founded  for  the 
purpose  of  effecting,  by  combined  efforts,  what  surpassed 
individual  exertion  ;  voyages  and  expeditions  have  been 
undertaken  to  distant  parts  of  the  world  for  the  purpose 
of  measuring  the  earth,  and  deter 
ments  necessary  to  a  < 
system. 

The  stite  of  perfection  to  which  astronomy  is  now 
brought,  mar  be  regarded  as  the  greatest  triumph  of 
human  exertion  and  reason.  The  motions  of  the  moon 
and  the  planets  arc  known  with  the  utmost  accuracy  ; 
and  the  tables  have  all  the  precision  which  the 
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of  the  I  Mr  real  heavens  must  always  be  limited  by  the  op- 
tkal  powers  of  the  human  eye  and  the  telescope.    In  this 
&<}'.mt!i<  .:  of  astronomy,  a  boundless  field  has  of  late 
years  been  thrown  open  for  future  research  and  specula- 
tion.   Stari  are  observed  revolving  about  one  another  In 
eMmic  orbits.   Are  they  then  connected  with  each  other 
br  forces  of  the  same  nature,  and  observing  the  same  laws, 
as  solar  attraction  ?    The  periodic  times,  and  conse- 
quently the  mean  distances  of  one  or  two  comets,  are  ob- 
served to  be  diminished.    Are  we  then  to  infer  that  the 
regions  of  space  are  filled  with  matter  of  sufficient  dens- 
ity to  resist  the  motions  of  comets  ?    Are  the  comets 
t:  .  ,!  ».-in  -  permanent  bodies  .  or  are  the*  merely  formed 
by  the  occasional  collapse,  as  it  were,  of  uebuloui  matter, 
and  again  dissipated  after  a  few  revolutions  ?   The  resist- 
ance of  the  ether,  the  nature  of  comets,  the  constitution 
of  the  nebula*,  the  laws  which  regulate  the  formation  and 
motions  of  sidereal  systems:  such  are  the  questions 
(questions  remote  indeed  from  any  practical  application 
to  the  affairs  of  mankind)  which  astronomers  now  aspire 
to  solve. 

For  further  information  on  this  extensive  and  very  im- 
portant science,  we  must  refer  the  reader  to  the  particular 
terms  which  belong  to  It,  and  also  the  general  terms, 
Comet,  Moon,  Pls.net.  Satellite,  Star,  Sun.  The 
physical  theory  of  the  planetary  motions  will  be  found  ex- 
plained under  Gravitation  ;  and  astronomical  instru- 
ment* described  under  their^ respective  names.  Works  on 

that  it  could  serve  no  purpose  to  make  any  references  to 
them  in  this  place.  The  best  popular  treatise  Is  that  of 
Sir  John  Herschel  in  Lardner's  Cabinet  Cyclopedia. 
ASTA'RTE  —  the  queen  of  heaven  — a  Phoenician 
called  in  the  Scripture  Ashtaroth.  There  Is 
obscurity  with  respect  to  her  worship,  and  the 
attributes  assigned  to  her,  which  were  held  by  different 
of  the  ancienta  to  correspond  with  those  of  the  Grecian 
divinities  Juno?  Diana,  or  Venus,  but  most  generally  the 
latter.    Indeed  It  is  probable  that 


the  worship  of  this 
borrowed  by  the  Greeks  from  that  of 
vailed  to  a  great  extent  in  the  Island 


impiety 


force.  This  privilege  was  given  to  many  of  th< 
altars,  and  statues  of  the  gods,  and  iU  violation 
the  perpetrator,  and  all  his  posterity,  to  the  i 


this 


/  rob.)  A  place 
which 
by 

of  the  temples, 
subjected 

posterity, 
msequently  they  » 
•  accursed.  The 
of  the  asylums  was  preserved  till  the  reign  of  Tiberius 
Ca*sar,  who,  on  account  of  their  inconvenience,  abolished 
many,  and  restricted  the  privileges  of  the  rest. 

Th.-br*  and  Athens  each  claimed  (he  rstahli  hiuent  of 
the  first  asylum.  Romulus  set  apart  a  particular  spot 
on  the  descent  from  the  Capitoline  hill  for  this  purpose, 
and  thereby  materially  augmented  the  population  of  his 
blant  city.  Hence  Juvenal  satirically  refers  all  the 
aristocracy  of  Home  to  this  ignoble  stock : 

•*  Et  taiwen  wt  iaogc  rrpeta*,  lotijprqu*  rrroliaa 
Somen  ab  lnfami  gentt  rn  deduct,  tjlo." 

Astlcm.  The  modern  signification  of 
differs  widely  from  its  ancient  acceptation,  an 
pwe,  for  which  it  Is  now  employed  will  be  best  Inferred 
from  the  epithets  with  which  It  Is  connected.  The  most 
:  of  these  are  asylums  for  the  blind,  deaf  and 
nb.  lunatics,  and  tbe  destitute.    There  is  no  feature, 

^  a  civilised  from  a  ^savage 

lions  which  tend  to  alleviate  the  condition  of  those 
whom  moral  or  physical  defects  incapacitate  for  the 
of  self-exertion  or  competition  with  their 
r-eitHrens.  In  this  view  England  has  a  right  to 
•  place  in  the  foremost  ranks  of  civilisation, 
wh-tber  we  regard  the  number,  the  principles,  or  the 
internal  management  of  Its  asylums.  It  would  be  out  of 
place  here  to  enter  into  detail  upon  so  wide  and  comprc- 
iVv.ive  a  question  as  the  word  asylum  involVM,  hut  tin- 
reader  will  find  in  tbe  parliamentary  papers  both  of 
France  and  England,  and  in  the  reports  published  from 
thne  to  time  try  the  managers  of  asylums,  a  mass  of  Infor- 
mation, cm  tin*  subject,  at  once  amusing  and  instructive. 

ASY'MPTOTE.  The  name  given  to  a  straight  line 
or  rurve  which  continually  approaches  nearer  anunearer 
to  the  infinite  branch  of  a  given  curve,  in  such  a  manner 
that  wh«-n  they  are  both  indefinitely  produced  the  distance 
between  them,  though  it  never  entirely  vanishes,  lieeomes 
I"***  than  any  assignable  finite  distance.  The  term, 
which  was  first  employed  by  Apollonius,  Is  derived  from 
the  Greek  A.  prlv .  rv»,  teitk,  and  s^Vr**,  I  JaU,  and 
therefore  signifies  literally,  not  coincident,  or  that  which 
does  not  meet. 

Beyinner*  feel  some  difficulty  in  .assenting  to  the  truth 
of  the  proposition  that  lines  may  continue  to  approach 
each  other  without  meeting.  It  is,  In  fact,  a  proposition 
which  cannot  be  made  evident  to  the  tenses,  but  this 


ASYMPTOTE. 

arises  from  our  Inability  to  effect  the  division  of  magni- 
tude beyond  certain  limits.  A  familiar  instance  of  con. 
tinual  approach  to  equality  is  afforded  by  a  repeating 
decimal ;  for  instance,  Mr39t»,  Ac. ;  the  difference  or  which 
from  unity  is  made  ten  times  smaller  by  the  addition  of 
every  successive  digit ;  but  it  does  not  become  equal  to 
unity  till  the  number  of  digits  Is  supposed  Infinitely 
great.  The  nature  and  properties  of  an  asymptote  may 
be  illustrated  geometri- 
cally by  the  common 
hyperbola,  the  equation 
of  which  is  x  y  V  a1. 
Let  A  B  be  the  absciss, 
and  A  C  the  ordinate  of 
any  point  P,  and  the 
parallelogram  A  P  is 
equal  to  a  constant  quan- 
tity «s.  In  like  manner, 
the  parallelograms  made  C 
by  the  co-ordinates  of 
any  other  points,  />,  p'  c 
will  be  each  equal  to  a*. 
It  is  evident,  therefore, 
that  the  more  the  ab-  / 
sci-s  A  B  is  increased 
the  more  the 
minished.  If  A  b  la  equal  to 
half  of  P  B,  and  so  on. 


i 

1 

/ 

\ 

p 



b'  B 


A 

A  C  is  di- 
-  A  H,  then  pb  is  only 
 The  curve,  therefore,  continu- 
ally approaches  to  the  axis  of  the  abscissa,  but  never 
meets  it ;  for  supposing  the  point  p  to  be  taken  at  such  a 
distance  that  A  b  would  be  a  million  of  times  greater  than 
A  B,  pb  would  be  a  millionth  part  of  P  B,  —  a  small  quan- 
tity, indeed,  but  still  not  lero.  However  great  Ap  may 
be  supposed,  pb  must  always  have  some  value,  otherwise 
a  straight  line  would  become  equal  to  a  parallelogram 
which  Is  impossible.  It  is  obvious  that  ail  that  has  now 
been  said  of  the  axis  A  B  applies  equally  to  A  C ;  there- 
fore the  two  lines  A  11  and  A  C  are  asymptotes  to  the 
curve. 

The  asymptotes  of  curve  lines  are  most  readily  deter- 
mined from  the  properties  of  their  algebraic  equations.  Let 
us  take,  for  example,  the  equation  \\>x*  -  A  V  =  A2  IU, 
which  is  that  of  the  common  hyperbola  referred  to 

(-") 

of  y  Is 


absolute 


the  quantity  under  the  ra- 


il    .    /,  A" 

"  "a  expression  Is  always  less  than  unity 
finite  value  (for  *  cannot  be  less  than 
r  the  ordinate  y  is  therefore  always  less 


dleal  sign  in  this 
while  *  retains  a  " 
A);  the  value  ol 

than  - 1.   Now  let  a 

the  centre  A  (the  origin  of  the 


with 
B 

A5* 


let  R  Q  be  denoted 

Y  =  -  x,  y 


by  Y.   We  shall  then 


B 


to 

it  ...  K, 
have  the 


A 

it  is  easy  to  see  that  the  more  *  is  increased,  the  more 
the  difference  between  Y  and  y,  that  Is  R  P,  is  diminished  ; 
and  that  it  vanishes  altogether  when  x  Is  Infinite. 

The  trigonometrical  value  of  the  cotangent  of  the  anplo 
PTQ,  which  a  tangent  at  P  makes  with  the  axis,  is 

*  ;  or,  substituting  for  y  its  value  In 


B*  * 
A 


infinite,  this  expression  is  reduced  to  || 
the  tangent  of  the  same  angle  Is  B.  But 


of*  is  supposed 


But  this  U  the  tan. 
and  hence  the 


gent  of  the  angle  made  by  the  asymptote 
>te  to  a  curve  is  freouen 
;ent  at  an  infinite  distal 

ier  to  discover  whether  a  curve  has  an  asymptote, 


asrmpto- 

asymptote  to  a  curve  Is  frequently  defined  and  considered 
as  a  tank'ent 
In  order  I 


mce. 


draw  C  E,  meeting  the  tangent  in  D.  In  proportion 
the  point  P  is  taken  at  a  greater  distance,  the  point 


as 

T 
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ASYNAUTETA. 
approaches  to  A,  and  D  to  E.  But  the  asymptote  Is  the 
limiting  position  of  the  tangents ;  therefore  we  have  only 
to  find  whether  the  expressions  of  C  T  and  C  D,  relative 
to  the  given  curve,  are  susceptible  of  finite  limits,  and 
when  tliis  Is  the  case  the  construction  of  those  limits 
will  give  the  points  A  and  E,  and  consequently  the 

An'algebralc  curve  cannot  have  more  asymptote*  than 
there  are  units  in  the  exponent  of  Its  order.  Of  the 
curves  of  the  second  order,  the  hyperbola  alone  has 
jiM  mptotes.  and  they  are  two  In  number.  All  curves  of 
the  third  order,  or  which  are  defined  by  a  cubic  equation, 
have  some  infinite  branches,  but  these  branches  have  not 
always  asymptotes'.  With  respect  to  curves  of  the  fourth 
order,  there  are  an  infinity  of  them  which,  so  far  from 
having  four  asymptotes,  have  none  at  all,  and  which  have 
not  even  infinite  branches ;  for  instance  the  curve  of 
Cassiui.  The  conchoid,  cissoid,  and  logarithmic,  though 
not  classed  among   algebraic  curves,  have  each  an 


"CSS  appear  a  sort  of  paradox  that  the  areas  bounded 
hv  r,  r  e, and  their  asymptotes,  though  indefinitely  ex- 
K havT! iometimei  finite  limits  which  thev  c cannot 
exceed  Tliis  is  the  case  with  the  logarithmic  curve, 
ami  with  hyperbolas  of  all  kinds,  except  the  common  or 

Atf  wlS'  precedes  «e  have  regarded  an  asymptote 
nil^^a  straight  line;  but  two  curves  are  sometimes 

jS§  2&wk2£  .sit  &.a 

,„  conditions  of  asymptotism. 

icyv  MlTE'TA.    (Or.  k,  priv.,  and  ntmerkm,  to 
mi^t\   In Grammar,  sentences  which  follow  each 
other  Immediately,  without  the  intervention  ofany  con- 
"ting particle;  as,  »  1  came,  I  saw.  I  conquered. 
ASY'NDFTON.    (Or.  i.  without,  irvti**,  I  conmct.) 

SZ^^n^aU^,**  of  the  anterior  hand. 
Th,  deterioration  of  these  members  as  prehensile  organs 
.  ™n«tal  li»  a  very  efficient  prehensile  tail. 

Vri'i  i  a'n*  FA'BUL.E.     A  species  of  comedy 

£  El £1'  W. oriJin i  sunong  the  Oscan  Inhabitants  of 
which  had  HioniJ n aiming  in  t  Atc„^  ,t  de. 
Campania,  from  a  town  oUM*  country.         *    d  u 

SUS'tKSt  d\Wrace7uTfornpeSn.  of  gentle  blood 
was  not  V"""*"";  "„.i,ibitlon».  as  was  the  case  in  the 
nth  £ s%Be?o  d  2n  The  langiuvge  used  in  the  attel- 
E!?  S&  ™  Oscan.  and  thejdots  and ^ style  o  he 
dialogue,  unrestnuiu^i  by  but  °w«  no? 

nature  of  ^^jJjJJJ;  g\  the  degenerate  morals  of 


ATLAS. 

It  comprehends  the  modern  families  Surp&idd!,  w 
Conopukc,  and  Muidda:,  in  all  of  which  the 
have  only  two  or  three  joints,  the  last  being 
with  a  bristle.  .  .  .     .  ... 

ATHERPNA.   A  Llnnaran  genus  of  abdominal  fishes, 
having  an  elongated  body,  two  widely-separated  dorsa 
fins,  and  a  very  protractile  mouth  armed  with  very  small 
teeth.    All  the  known  species  have  a  broad  silvery  band 
along  each  side,  six  branch iostegal  rays.    It  was  to  the 
fishes  of  this  genus  that  the  ancients  attributed  an  origin 
by  equivocal  generation ;  and  the  inhabitants  of  the  shores 
of  France,  which  are  washed  by  the  Mediterranean,  still 
call  them  "  nonnats."  , 
ATHEROSPERM  A'CEiE.    (Atherosperma,  one  of 
Mr  eenera.)    Incomplete  aromatic  exogenous  shrub* 
found  in  New  Holland  and  South  America,  remarkable 
for  having  their  flowers  in  a  cup-shaped  involucre,  and  the 
peculiar  anthers  of  lauracese. 

ATHLK'TES.  (Gr.  ifto.#»,  a  prize  )  Men  who  con- 
tended at  the  public  games  of  the  Greeks  and  Romans.  In 
boxing,  wrestling,  running,  leaping,  and  throwing  the 
quoit.  The  name  was  more  particularly  applied  In  the 
two  former  cases.  Their  dress  consisted  merely  of  a  linen 
bandage  round  the  loins,  the  rest  of  the  body  being  left 
naked,  and  anointed  with  an  unctuous  mixture  called 
ceroma.  The  boxers  used  a  kind  of  glove  called  cjrstus. 
which  consisted  of  leather  thongs  wrapped  round  the 
band  with  pieces  of  lead  and  iron  sewed  into  them,  to 

give  greater  weight  to  the  blows.   

Among  the  Greeks  these  contests  were  ✓  considered 
highly  honourable,  and  the  victors  at  their  national  games 
at  Olympia,  and  elsewhere,  were  received  In  their  native 
states  with  great  distinction,  and  were  rewarded  »lth 
valuable  privileges ;  Indeed,  one  of  their  most  popular 
divinities,  Pollox,  was  celebrated  for  his  skill  In  boxing. 
Among  the  Romans  they  were  slaves,  or  hired  persons  of 

lower  rank,  or  foreigners.  '  ..  

ATLA'NTES.  (Gr.  tX*s»,  I  bear.)  K  Architecture, 
the  statues  of  men  used  instead  of  columns  to  support 
an  entablature.    The  word  is  used  by  V itruvius. 

ATLA'NTIDBS.  In  astronomy,  a  name  given  to  the 
Pleiades  because  they  were  supposed  to  be  daughters  of 
Atlas,  or  hi.  brother  Hesperus;  who  were  translated  to 
heaven. 

ATLA'NTIS.  (Greek.)  An  island  mentioned  In 
Plato's  Dialogue  entitled  Llma?us,  as  having  once  ex- 
isted In  the  Atlantic  Ocean  opposite  to  the  Pillars  of 
Hercules.  It  was  said  to  have  exceeded  Europe  and 
Africa  jointly  in  magnitude;  and  after  existing  for  9000 
•  *    ^'-i^  «-l--»*l«vits  extended  the ir 


stained  by  llcentl 


too 


vortex  of  cor- 


the  empire 

"'a 'TEMPO  GIUSTO.   (Ital.  in  correct  time.)  In 
music'  a  direction  to  the  performer,  R<>n"al  y  after  a  r  - 
d.ative.  to  keep  the  measure  true  and  correct  *hich 
during  the  recitative,  was  performed  to  suit  tne  action 
and  passiou  of  the  scene.    », „ 

**f  toss. 

'TtHANA^AN  CREED.  A  confession  of  faith, 
which  I. Ascribed  in  the  ^rftta^Bg^ftjJ 
Hook,  which  appoints  It  to  be  read  on  certain  days,  as 
commonly  called  the  Creed  of  St.  Athanastus.  i  nat 
It  was  really  composed  by  Tliat  father  Is  more  tl  an 
doubtful :  modern  divines  seem  generally  to  assc nr to^ the 
judgment  of  Waterland,  who  considers  it  to  have  been 

written  by  Hilary.   .        n.j.  ,„;thr,*t 

A'THEIST.  (Gr.  A,  without,  and  but,  God, 
G,W. )  One  who  denies  the  existence  of  a  God,  or  a  Fro- 

TlATHRNiE'UM.  (Greek.)  in  Antiquity,  a  public 
pla^e  Sfcre  the  professor,  of  the  liberal  art.  hobf  their 
Assemblies,  the  rhetorician,  declaimed  and  the  poets 
rehearsed  their  performances.  There  wer«, va"°"* 
places  of  this  kind  at  Athens.  The  emperor  Aamn  es- 
tablished a  famous  Athcmeum  on  the  Capltollne  hill  at 
Rome,  and  at  a  later  period  there  was  another  of  nearly 
"q  ,al  celebrity  at  Lyons.  In  modern  times  the  name 
his  been  freqiicntly  bestowed  upon  esiabl Is hm en  U  c  n- 
nected  with  learning,  and  upon  public  clubs  or  libraries 
frequented  for  convivial  or  literary  purposes.  , 

*  r  i  V  Kit  I '  1 '  I*  R  A     (Gr   »9r,;  a  point,    »<»<u,  a 

M 


a  jointly  In  magti 

to  have  been  uprooted  by  prodigious  earthquakes  and  in- 
undations, and  .ubmergod  In  the  ocean.  The  question 
of  the  reality  and  site  of  this  island  has  been  frequently 
discussed  by  modern  geographers,  who  have  a"pfay«* 
much  critical  perspicacity  In  its  elucidation.  M  Bailly 
supported  the  Platonic  view  of  the  existence  and  site  of 
the  island  on  the  authority  of  the  ancients,  and  cited 
Homer  and  Diodorus  Siculus  in  corroboration  of  his 
opinion.  Rudbeck,  Kircher,  Beckman,  and  others,  con- 
cur in  opinion  respecting  its  reality,  but  each  assign*  to 
it  a  different  locality.  According  to  the  conjectures  of 
Buffon  and  Whitehurst,  who  regarded  the  Canaries  and 
the  Peak  of  TenerUfe  as  the  summits  of  mountains 
belonging  to  some  submerged  continent,  Atlantis  was 
the  land  which,  at  a  former  period,  united  Ireland  to  the 
Asores  and  tho  Asores  to  America.  On  the  other  hand, 
D'AnvUle  and  Hccrcn  regard  Plato's  accoui 
Atlantis  as  altogether  a  fanciful  speculation  ; 
are  not  wanting  many  who  discover  toHt  " 
American  continent  was  known  at 
to  the  people  of  the  Eastern  heinii 
knowledge  was  subsequently  lost. 

A'TLAS.  in  Anatomy,  Is  the  term  appuea 
uppermost  of  the  cervical  vertebra? ;  so  named  f 
supporting  »h« 
the  globe. 

Atlas.  In  Literature,  a  name  given  to 
geographical  maps  and  charts  ;  so  called  froi„ 
logical  giant  who  was  said  to  support  the  «  •  1  hp 
name  was  first  applied  in  this  sense  by  Gerard  Mercator, 
tho  geographer,  In  the  16th  century.  It  is  now  used  also 
for  works  in  which  other  subjects  are  displayed  in  a 
tabular  form:  as,  genealogy,  chronology,  ethnography. 
&c 

Atlas.  In  Geography  and  Mythology,  the  name  of 
an  extensive  chain  of  lofty  mountains,  some  of  their 
summits  having  an  elevation  of  above  13.000  feet,  in  the 
N  \V.  of  Africa.  The  early  Phoenician  and  Greek 
navigators,  who  saw  this  vast  chain  from  a  distance, 
and  were  unacquainted  with  the  intervening  country, 
naturally  formed  the  most  extravagant  notions  °«  «• 
height  This  gave  rise  to  a  number  of  fables.  The 
summits  of  the  mountains  were  believed  to  pierce  the 
skies ;  and  the  poets  represented  Atlas  as  an  old  man 
of  gigantic  stature  who  supported  the  heaven,  on  his 
Virgil  has  described  Atlas,  consistently  «itk\ 
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ATMOMETER. 
belief,  la  tome  of  the 


lino*  of  the 
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auwu*  dun,  can  a  in  ami  vcfltce  fblcu ; 
AtUnUa,  rtocrajn  Mtldut  cnl  nubibu,  atrlt 
rrnifrrnm  eauut  H  *mto  pulwilur  *t  Itntiri 
a*  infuu  twck  ;  turn  (lamina 


.-IV. 

ATMCyMETER.  (Gr.  krtm,  vapour,  and  **«*{**, 
measure.)  An  instrument  for  determining  the  rate  of 
evaporation  from  a  humid  surface. 

ATMOSPHERE.   (Or.  Atm".  . vapour,  and 
a  sphere.)   The  assemblage  of  aeriform  vapours  which 
form  the  invisible  medium  which  surrounds  the  earth. 
For  an  account  of  the  different  gases  which 
the  composition  of  atmospheric  air,  see  Aia.  We 
here  confine  ourselves  to  an  account  of  the  mechj 
properties  of  the  atmosphere. 

Weight  iff  the  Atnutiphere.  The  first  circumstance 
connected  with  the  atmosphere  which  attracts  our  atten- 
tion Is  its  weight,  or  the  pressure  which  It  exerts  on  solid 
bodies  at  the  surface  of  the  earth.  It  is  well  known  that 
the  rise  of  water  In  the  sucking  pump,  and  the  suspension 
of  the  column  of  mercury  in  the  barometric  tube,  are  caused 
by  the  pressure  of  the  atmosphere ;  we  have  therefore,  In 
either  of  these  phenomena,  the  means  of  exactly  measur- 
ing Its  weight.  The  column  of  mercury  in  the  tube  of  a 
barometer  is  exactly  equal  In  weight  to  a  cylinder  of  air 
of. ».)ual  diameter  reaching  to  the  top  of  the  atmosphere. 
Now,  the  mean  height  of  the  barometer  at  the  level  of  the 
sea  is  about  38'G  inches  ;  and  a  cubic  inch  of  mercury 
*vi#hs  342.V92  grains,  or  0'489<r>6  lbs.  avoirdupois.  It 
follows,  therefore,  that  a  column  of  mercury  whose  base 
is  a  square  inch,  and  height  the  mean  height  of  the 
barometer,  weight  0-4*I*56x286=  14  6  lbs.  avoirdupois 
rwarlj ,  or  that  the  atmo»phcre  exerts  a  pressure  equal  to 
l4~6  lbs.  on  every  square  inch  at  the  surface  of  the  earth. 

This  pressure  of  the  atmosphere  plays  a  very  impor- 
tant part  In  the  animal  and  vegetable  economy.  Like  that 
of  all  other  fluids,  it  is  exerted  equally  in  all  directions  ; 
thus  the  air  in  a  tube  presses  not  only  on  the  bottom  but 
also  on  the  sides  of  the  tube,  with  a  force  equal  to  1 1*6  lbs. 

t  (  i.  ry  ^juar.-  inch.  Ttjf  -url.K  <■  <<1  .1  man  of  ordinary 
stature  is  about  15  square  feet,  or  21G0  square  inches, 
•hence  the  whole  atmospheric  pressure  which  his  body 
uutains  amounts  to  the  enormous  sum  of  31  ,-%36  lb*. 
This  great  pressure  it  not  sensible,  because  it  is  balanced 
by  the  reaction  of  tbo  elastic  fluids  in  the  interior  of  our 
bodies ;  but  if  the  equilibrium  were  to  be  suddenly  de- 
stroyed, the  consequences  might  be  fatal.  Under  the 
«hau«ted  receiver  of  an  air  pump,  animal  life  is  soon 
•1 •  r  .-.  i .  the  Miinir.it  of  a  very  high  m<  tintain  a  man 
experiences  extreme  fatigue,  respiration  becomes  difficult, 
tku-  pulse  is  accelerated,  and  it  has  happened  that  the 
blood  has  starU-d  from  the  eyes  and  ears,  and  other  ten- 
der parts  of  the  body,  in  consequence  of  the  diminished 


Identity  of  the  Atmosphere.  The  density  of  the  at- 
av'siphere  is  not  the  same  at  different  distances  from  the 
surface  of  the  earth,  but  diminishes  In  the  duplicate  ratio 
of  the  altitude :  that  is  to  say.  if  at  a  certain  altitude 
above  the  earth's  surface  it  be  one  half  what  it  is  at  the 
surface,  then  at  twice  that  altitude  the  density  will  be  only 
one  fourth  of  what  it  Is  at  the  surface.  This  may  be 
proved  as  follows.  Conceive  a  vertical  tube  filled  with 
«r,  reselling  from  the  surface  of  the  earth  to  the  limits  of 
the  atmosphere  ;  It  is  evident  that  each  particle  of  the 
brlosed  air  will  sustain  the  pressure  of  all  those  above 
U ;  and  as  the  air,  In  consequence  of  its  elasticity,  is  con- 
!d  proportionally  to  the  pressure,  it  is  easy  to  see 
the  density  will  go  on  diminishing  from  below  up- 


ward*. To  discover  the  law  of  this  diminution,  let  x  be 
the  height  of  any  point  of  this  column  above  the  surfac  e 
of  the  earth,  «  -  the  density  and  p  =  the  pressure  of  the 
air  at  x  ;  and  in  order  to  simplify  the  problem,  we  shall 
the  temperature  to  be  the  same  throughout  the 
and  neglect  the  difference  of  pressure  arising 
the  diminution  of  gravity.  Supposing  the  area  of 
oluran  =  1  the  volume  of  an  infinitely  thin  stratum 
h  the  differential  of  the  height,  or  d  x,  and  therefore  the 
*ei(rht  of  all  the  strata  or  the  whole  column  above  the 
point  x  expressed  by  the  integral  /—  u  d  x  (d  *  being 
Uk«u  with  the  negative  sign,  because  when  x  increases 
the  weight  diminishes).  But  It  is  evident  that  the  weight 
><•'  t!.»-  r.,tuinn  al-n"  x  must  make  an  equilibrium  with 
the  pressure  at  x,  therefore  we  bave  the  equation  p  = 
/—  odi.  But  the  density  is  proportional  to  the 
pressure,  therefore,  A  being  a  constant  quantity, p  =  Au 
and  consequently  A  u  —  /—  u  d  x.    Hence  A  a  u  =  — 


ad*  and  d  x  =  —  A 
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as  the  altitude  x  increases,  the  logarithm  of  the  density  « 
diminishes  ;  whence  we  derive  this  important  conclusion, 
that  if  the  altitudes  above  the  surface  of  the  earth  be 
taken  In  arithmetical  progression,  the  densities  of  the  air 
at  these  altitudes  w  ill  be  a  geometrical  progression  de- 
creasing. 

By  means  of  this  theorem  we  ran  easily  find  the  density 
of  the  atmosphere  at  different  altitudes,  with  the  help  of  a 
common  table  of  logarithms.  Suppose  that  at  the  height 
of  one  mile  above  the  surface  the  density  Is  represented 
by  unity,  the  densities  at  other  altitudes  wiU  be  repre- 
sented as  follows :  — 

W  }'«•»•   «•   •>  * 

^ngdensWes]  1  °"739, 0  6309' 0"601 1  * 0,081 1  °'3IG3, 0,251 1 
So  that  at  an  elevation  of  seven  miles  the  density  is  re- 
duced to  one-fourth,  and  at  14  miles  to  one-sixteenth, 
and  so  on.  Conversely,  when  the  variation  of  the  dens- 
ity or  pressure  at  different  points  is  ascertained,  the 
difference  of  altitude  becomes  known  ;  hence  by  means  of 
the  barometer  we  are  enabled  to  ascertain  the  elevations 
of  the  different  countries  or  mountains  of  the  earth  abovo 
the  level  of  the  sea. 

Height  uf  the  Atmofph^re.  If  the  air  were  of  the 
same  density  throughout,  it  would  be  very  easy  to 
determine  the  limits  of  the  atmosphere.  It  has  Uvn 
found  by  accurate  experiments,  that  at  the  temperature  of 
60°  and  under  a  pressure  measured  by  »-82  inches  of 
mercury,  a  cubic  inch  of  atmospheric  air  weighs  9  31 1446 
grains.  Comparing  this  with  the  weight  of  a  cubic  inch 
of  mercury,  it  is  found  that  if  the  density  continued  the 
same,  the  height  of  the  atmosphere  would  be  328.0J1 
Inches,  or  5- 17  miles.  But  on  account  of  the  rapid 
diminution  of  the  density,  it  Is  very  evident  that  the 
height  of  the  atmosphere  must  greatly  exceed  S  miles, 
though  we  have  no  means  of  directly  determining  how 
much.  There  are.  however,  various  methods  of  obtain- 
ing an  approx  imate  estimate.  One  of  them,  proposed  by 
Kepler,  is  derived  from  observations  on  the  twilight, 
which  is  occasioned  by  the  power  the  atmos 
sesses  of  refracting  and  reflecting  light.  It  I 
assumed  that  twilight  ceasos  when  the  sun  has  • 
18°  below  the  horizon.  Now  it  may  be  considered  that 
this  takes  place  when  a  ray  of  light  proceeding  from  the 
sun,  and  passing  by  the  surface  of  the  earth,  just  reaches 
the  highest  stratum  of  the  atmosphere,  and  is  reflected 
back  to  the  earth  in  the  direction  of  a  tangent  to  its  sur- 
face at  the  place  of  observation.  On  this  principle  it  is 
calculated  that  reflection  cannot  take  place  at  a  greater 
altitude  than  45  miles.  There  are  other  considerations 
which  lead  us  to  Infer  that  the  height  of  the  atmosphere 
cannot  be  much  less  than  this  sum.  With  a  good  air 
pump,  air  may  be  rarefied  300  times  ;  supposing  this  to 
do  tnc  utmost  limit  to  which  rarefaction  can  be  carried, 
the  atmosphere  would  still  extend  to  an  altitude  of  about 
40  miles. 

Limits  of  the  Atmosphere.  Though  we  are  unable  to 
assign  the  precise  boundaries  of  the  atmosphere,  there 
arc  phenomena  which  prove  that  it  has  a  limit  ;  that  it 
does  not  extend  Indefinitely  Into  the  celestial  spaces, 
but  belongs  exclusively  to  our  earth.  If  matter,  or  rather 
If  atmospheric  air,  were  Inflnltel)  divisible,  the  ext<  nl  t>f 
the  atmosphere  would  abo  be  infinite  ;  but  in  this  case 
the  fluid  could  not  be  in  equlUhrio  unless  the  sun  and  all 
the  planets  as  well  as  the  earth  had  respectively  portions 
of  it  condensed  around  them  proportional  to  tneir  re- 
spective attractions.  But  it  is  known,  from  the  pheno- 
mena of  the  eclipses  of  Jupiter's  satellites,  that  the 
atmosphere  of  that  planet  does  not  by  any  means  exceed 
that  of  the  earth  in  proportion  to  the  great  superiority  of 
his  mass  and  attractive  power ;  hence  there  can  be  no 
communication  between  the  atmosphere  of  the  earth  and 
that  of  Jupiter.  It  has  also  been  show  n  by  Dr.  Wollaston , 
from  phenomena  attending  the  passage  of  Venus  near  the 
sun,  that  the  sun  has  no  sensible  atmosphere.  We  are 
therefore  warranted  In  concluding  that  the  atoms  of  air 
are  not  infinitely  divisible,  and  consequently  that  the 
atmosphere  has  a  limit ;  and  the  limit  must  be  situated  at 
that  height  above  the  earth  where  the  gravitation,  of  the 
atoms  Is  just  equal  to  the  force  of  their  repulsion. 

EJft-cU  qf  the  Atmosphere  on  Light.  Like  all  other 
diaphanous  substances,  the  atmosphere  attracts  the 
molecules  of  light,  and  deflects  them  from  their  recti- 
linear course.  This  phenomenon  is  called  refraction. 
It  increases  the  apparent  elevation  of  all  the  celestial 
bodies  above  the  horlxon  ;  but,  fortunately  for  astronomy, 
its  effects  can  be  rigorously  calculated.  The  atmo- 
sphere also,  notwithstanding  its  transparency,  intercepts 
and  reflects  the  rays  of  light,  and  multiplies  and  propa- 
gates them  by  an  infinity  of  repercussions.  If  the  atmo- 
sphere did  not  exist,  objects  would  not  be  illuminated 
unless  exposed  to  the  direct  light  of  the  sun.  As  soon  as 
we  ceased  to  look  at  the  sun,  or  objects  illuminated  by 
his  rays,  we  should  be  left  In  total  darkness.  The  solar 
rays  reflected  from  the  earth  would  be  lost  in  the  regions 
space,  and  an  excessive  cold  continually  prevail.  The 
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i  would  continue  to  shine  with  unabated  intensity,  till 
it  reached  the  horizon,  and  the  transition  from  the  glare 
of  meridian  splendour  to  absolute  darkness  would  be 
almost  instantaneous.  All  these  effects  may  be  judged  of 
by  what  is  experienced  on  the  summits  of  very  hisrb 
mountains,  where  the  air  is  greatly  rarefied.  The  cold 
is  insupportable.  Scarcely  any  other  light  is  received  by 
the  eye,  than  that  which  comes  direct  from  the  sun  and 
the  stars.  The  illuminating  power  of  the  atmosphere  it 
so  feeble,  that  to  an  eye  placed  in  the  shade  the  stars  are 
visible  In  broad  day. 

Colour  of  the  Atmosphere.  The  general  blue  'colour 
of  the  atmosphere,  and  the  brilliant  and  glowing  tints  of 
the  morning  and  evening,  arise  from  the  different  modi- 
fications which  the  different  rays  of  light  receive  in  pass- 
ing through  the  air.  When  the  sun  1*  near  the  horizon, 
the  stratum  of  air  through  which  the  light  must  pass  be- 
fore it  reaches  us  is  greatly  thicker  than  when  he  is  at  a 
considerable  altitude.  Now  the  red  rays  possess  a  greater 
momentum  than  those  of  the  upper  portion  of  the  spec- 
trum, whence  they  force  their  way  in  greater  abundance 
through  the  resisting  mass  of  air,  and  )>cnctrate  to  the 
earth,  while  the  violet  and  blue  are  reflected  or  absorbed. 
Hence  the  mddy  colour  of  the  morning  and  evening 
skies.  The  prevailing  blue  colour  of  the  atmosphere  is 
to  be  ascribed  to  the  greater  facility  with  which  the  blue 
and  violet  rays  are  reflected,  or  from  possessing  leu 
power  to  penetrate  through  the  aerial  strata.  At  a  great 
height  In  the  atmosphere,  the  blue  tinge  disap]>cars,  and 
the  sky  becomes  a  deep  black. 

The  atmosphere  is  a  region  of  clouds  and  vapours 
through  the  agency  of  which  the  earth  Is  fertilised  and 
rendered  fit  for  the  support  of  animal  and  vegetable  life. 
The  various  phenomena  of  which  it  is  the  theatre,  and 
the  effect  of  the  changes  which  arc  continually  taking 
place  in  IU  physical  condition,  form  one  of  the  most  im- 
portant branches  of  natural  philosophy.    (Sue  Climate, 

METEOROLOGY,  VAPOUR,  WlND.  *C.) 

Atmosphere,  in  Electricity,  denotes  a 
cetved  to  be  diffused  over  the  surface  of  i 
and  to  extend  to  some  distance  from  them.  It  is  not 
proved  that  any  such  fluid  medium  exists,  at  least  of  a 
peculiar  kind,  though  It  flgtlred  greatly  in  the  language 
of  the  early  writers  on  electricity.  Phenomena  that  were 
explained  by  the  agency  of  a  peculiar  fluid,  are  now 
known  to  depend  on  the  modification  which  common  air 
receives  from  electric  substances.    See  Electricity. 

ATMOSPHE'RIC  STONES.    See  Akholite*. 

ATMOSPHERIC  TIDES.  Certain  changes  in  the 
barometric  pressure  of  the  atmosphere,  depending  on  the 
attraction  of  the  sun  and  moon.  Laplare  ascribes  the 
lunar  influence  indicated  by  the  oliservations  on  the 
diurnal  variations  of  the  barometer  to  the  elevation  and 
depression  of  the  waters  of  the  ocean,  instead  of  the 
direct  effect  of  the  moon's  attraction.  The  solar  action 
he  attribute*  wholly  to  the  expansion  caused  by  the  heat 
of  the  sun.  It  is  extremely  doubtful  if,  in  our  latitude*, 
tho  attraction  of  the  sun  and  moon  produces  any  percep- 
tible oscillation  of  the  atmosphere. 

A'TOM.  (Gr.  «,  not,  and  rtf*tu,  I  cut.)  A  part  so 
small  as  not  to  be  divisible. 

ATOMIC  THEORY.  (In  Chemistry.)  When  sub- 
stances combine  chemically,  they  are  found  to  unite  In 
certain  weights  ;  thus,  water  is  constituted  of  one  part  by 
weight  of  hydrogen  and  eight  of  oxygen,  and  the  gases  only 
combine  In  those  proportions  to  form  it.  It  is  assumed 
that  water  is  a  compound  of  an  atom  of  hydrogen  and  an 
atom  of  oxygen,  and  that  the  relative  weight  of  the  atom 
of  hydrogen  to  the  atom  of  oxygen  is  as  1  :  8  ;  hence  the 
atomic  weight  of  water  Is  1+8,  or— 9.  The  same  theo- 
retical views  are  applicable  to  all  other  simple  and  com- 
pound bodies,  and  the  numbers  which  represent  their 
combining  weights  arc  hence  called  their  atomic  or  equi- 
valent numbers.   (See  Equivalents,  and  Affinity.) 

ATOMOGY'NIA  (Gr.  urtut,  uncut,  and  yvtis. 
a  female.)  A  word  proposed  to  lie  substituted  for  angto- 
spermia.  tho  name  of  the  second  order  of  the  sixth  class 
of  Linnseus,  signifying  that  tho  ovary  Is  not  cleft  into 
dktinct  parts. 

ATO'NEMENT.  (From  the  old  English  verb  to 
atone,  or  reconcile :  the  phrase  is  still  used  adverbially,  as 
where  we  say  that  two  persons  are  "  at  one,"  I.  e.  agreed.) 
In  Theology,  the  reconcilement  of  God  with  man  by  virtue 
of  the  death  of  our  Saviour.  The  sacrifices  of  Jewish 
and  patriarchal  antiquity  were  types  of  this  great  event, 
and  were  in  themselves  offered  for  the  purpose  of  atoning 
for  '.In  ;  and  the  idea  attached  to  the  practice  of  sacrifice 
by  the  numerous  heathen  nations  of  antiquity,  and  of  the 
present  time,  has  always  been  the  same.  (See  Sacrifice.) 

A'TRIUM.  (According  to  Scallger,  from  the  Greek 
m,70f$K,  exposed  to  the  air.)  In  ancient  Architecture,  the 
atrium  Is  by  some  considered  the  same  as  the  vestibule, 
and  Aulus  Gelllus  intimates  that  in  his  time  these  two 
words  were  frequently  confounded.  There  is  reason  for 
supposing  that  the  vestibule  was  not  properly  a  part  of 
the  house,  but  merely  a  portion  of  the  entrance  ;  for 
Cicero,  in  a  letter  to  Atticus, 
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on  him  in  tin 
himself  in  the 
lum  Caii  Tati 
Aulus  (iclliu. 


via  sacra,  says,  he  took  refuge  to  defend 
estibulc  of  Tatius.  "  Sccessi  in  vestibu- 
Dumionis."  If,  however,  in  the  time  of 
these  words  were  used  ambiguously,  it  is  not 
probable  that  at  this  period  the  question  will  be  settled  ; 
and  that  this  was  the  case  is  quite  certain,  for,  in  describin 
the  spot  where  the  colossal  statue  of  Nero  stood,  Mart' 
places  it  in  the  atrium,  and  Suetonius  In  the  vesttbulum. 
That  the  atrium  was  In  an  Inner  part  the  verse  of  Virgil, 
"  Apparet  domus  in  tils  ct  atria  longa  patetcunt."  Ac- 
cording to  the  description  of  Vitruvius.  it  seems  to  have 
been  a  sort  of  covered  portico,  composed  of  two  ranks  of 
columns,  forming  a  centre  and  two  side  aisle*,  and  to 
have  been  beyond  the  cavaxlium  or  court,  and  before  tho 
Lsbliniutn  or  cabinet.  The  atrium  was  decorated  with 
We  statues  of  the  proprietor's  ancestors.  Festus  derives 
Its  uame  from  its  first  use  at  Atria  in  Etruria.  "  Dic- 
tum atrium  quia  id  genus  odificii  primum  Atria?  in  Etru- 
ria sit  institutum." 

A'TROPHY.   (Gr.  4,  priv  ,  and  v**>s»,  I  nourish.)  A 
wasting  awav  of  the  flesh. 
ATRO'PiA.  (Gr.  «*?«-«.  one  fifth*  Fata.)  A  highly 
lisonou*  alkaline  substance,  extracted  from  the  atropa 


no 

belladonna,  or  deadly  nightshade. 

A'TTA.  The  name  of  a  Fabrician  genus  of  Hymenop- 
terous  insects  belonging  to  the  ant-tribe  [Formicidte), 
characterized  by  their  very  minute  palpi,  and  the  large 
size  of  the  heads  of  the  neuters.  Some  of  the  largest 
species  of  ant,  as  the  visiting  ant  of  South  America, 
(Formica  cephalotcs  I..),  are  included  in  this  genus. 

ATT  A'CHMENT.  In  Law,  a  process  issuing  in  a 
summary  manner  from  a  court  of  record  against  the 
person  of  any  one  guilty  of  a  contempt  of  Its  rules.  At- 
ls 


a  writ,  and 
costs  when  ruled  to  do  so 


to  pay 


sheriffs'  court  Is  returned  nihil,  the  plaintiff  may.'  upon 
its  appearing  that  a  third  jwrson  Is  indebted  to  the  de- 


fendant, obtain  satisfaction  of  his  claim  by  I 
debt    This  is  called  foreign  attachment. 

ATTA'lNDER,  BILL  OK.  A  specie*  of  extraor- 
dinary proceeding  against  parties  accused  of  treasons  or 
felonies  which  cannot  be  reached  by  the  ordinary  course 
of  justice.  During  the  reigns  of  the  Tudors  the  more 
constitutional  process  of  impeachment  was  entirely  laid 
aside,  and  attainders  were  generally  adopted  In  the  case 
of  state  criminals.  These  bills  usually  commenced  In  the 
Ixirds.  They  have  been  very  unusual  in  later  times :  the 
last  recorded  in  Mr.  llatsell  s  Precedents  of  Parliament 
was  directed  against  some  persons  concerned  in  the 
Scotch  rebellion  In  1740.  Parliament  Is  now  bound,  in 
passing  these  acts,  to  adhere  to  the  rules  of  evidence 
which  are  followed  in  ordinary  courts  of  Justice. 

Attainder  is  the  supposed  stain  or  corruption  of  the 
blood  of  a  criminal  legally  condemned,  which,  by  tho 
common  law  of  Kngland,  immediately  follows  the  pro- 
nouncing sentence  of  death.  The  attainder  of  a  criminal 
follows  upon  judgment,  and  not  upon  conviction.  At- 
tainder is  either  on  ap|>earance  (by  confession  or  by  ver- 
dict) or  by  process,  otherwise  termed  by  default  or  out- 
lawry, in  case  of  non-appearance.  For  the  effect  of 
attainder  on  the  lands,  Ac.  of  the  criminal,  see  Forfeit- 
ure. It  Is  enacted  by  64  G.  3.  c  145.  that  no  attainder 
for  felony,  except  In  cases  of  high  treason,  petty  treason, 
or  murder,  or  abet  Hug  and  counselling  the  same,  shall 
extend  to  the  prejudice  of  the  rights  of  any  persona 
except  the  offender  during  his  life. 

ATTE'LABUS.  The  name  of  a  Linnwan  genus  of 
Coleopterous  Insects,  characterised  by  moniliform  anten- 
na?, thicker  towards  the  tip,  and  situated  on-the  rostrum  : 
the  head  pointed  behind,  and  inclined.  The  species  thus 
heterogeneously  grouped  together  arc  now  divided  into 
the  genera  Attclahus  proper,  Apoderus,  and  Rhynchltes. 
The  latter  includes  some  of  the  most  beautiful  weevils 
in  this  country,  amongst  which  is  the  rare  and  splendid 
Carriillo  aural m 

ATTE  NTION.  (Lat.  atten tio.)  In  Metaphysics,  a 
steady  exertion  or  application  of  the  mind  to  any  object 
of  sense  or  Intellect,  in  order  to  its  being  thoroughly  un  • 
derstood,  and  afterwards  retained.  Attention  is  regardM 
by  Stewart  as  a  distinct  faculty  of  the  mind ;  and  though 
this  arrangement  does  not  coincide  with  the  views  of 
many  philosophers,  his  Illustrations  of  the  results  or 
effects  of  attention  are  universally  considered  as  a 
masterpiece  of  metaphysical  disquisition.  (Vide  Inquiry 
into  the  Human  Mind,  ch.  2.) 

ATTF/N  V  A  NTS.  Remedies  which  dilute  the  blood. 
A TTE N U  A'TU S.    (Lat.  made  thinner.) 
thiekness  of  any  part  diminishes  in 
rection,  it  is  often  used  in  the  sense  of 
an  gustate 
A'TTIC.  (GT.iTTmit.Al 

"Ency.Brlt.,"art.  "J 
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t,  a  low 
•  principal 
but  always  antw,  or 
to  decorate  the  facade  of  a  floor 
j  the  upper  part  of  a  building, 
i  called  attic  from  Us  rwmblince  In  pro- 
portional height  and  concealed  roof  to  some  of  the  build- 
law  of  Greece.    Pliny  describes  It,  after  (peaking  of  the 
other  orders,  thus :  "  Pratter  ha»  §unt  qua;  vocantur 
attics;  column*  quaternis  angulis  pari  laterum  Inter- 
rallo."   We,  however.  And  no  example*  of  square  pillars 
in  the  remains  of  ancient  art,  though  almost  all  the  tri- 
umphal arches  exhibit  »pecimens  of  pllastral  attics, 
h.iriujr  do  capitals  save  the  cornice  breaking  round  them, 
lo  modern  architecture  the  proportions  of  the  attic  orders 
hare  never  been  subject  to  fixed  rules,  and  their  good 
effect  is  entirely  dependent  on  the  taste  of  the  architect. 
ATTIC  BASK.    See  Bast. 

A'TTICISM.  (Gr.)  An  elegant  or  concise  form  of  ex- 
pression. Milton,  in  his  Apology  for  Smectymnuus,  thus 
oses  it :  "  They  made  sport,  and  1  laughed :  they  mispro- 
nounced, and  I  mislikcd ;  and,  to  make  up  the  atticism, 
they  vera  out,  and  I  hissed."  The  term  Seti  Attic  mm 
vas  employed  by  the  Romans  at  once  to  characterise  the 
poignancy  of  wit  and  brilliancy  of  style  peculiar  to  the 
Athenian  writers,  and  to  designate  the  liveliness,  spiritu- 
ality, and  refined  taste  of  the  Inhabitants  of  that  city, 
*t.idi  formed  the  focus  and  central  |  oint  of  all  the 
eloquence  and  refinement  of  the  Greeks. 

A'TTITUDB.  (Ft.)  In  Painting  and  Sculpture, 
the  gesture  and  position  of  a  figure,  in  which  the  action 
or  sentiment  of  the  person  is  represented.  It  should  be 
natural  arid  unconstrained,  expressive,  varied.  Where 
more  than  one  figure  occurs  there  should  be  contrast  in 
tie  limbs,  and  at  the  same  time  a  balancing  of  each  other. 

ATT  ORKNEY.  (From  the  modern  Latin  torno. 
■hence  attorno,  attornatus,  signifying  one  who  serves  the 
,  or  is  set  In  the  place  of  another  to  do  his  business.) 
Is  either  privato  or  public.  A  private  at- 
is  a  "person  who  acts  for  another  in  the  conduct  of 
itli:^  .,ut  of  court  ;  for  which  purpose  i 
tbority  is  in  general  sufficient ;  but  for  the  pi 
r(  siime  acts,  as.  to  deliver  seisin  of  land,  t 
st-jek,  or  to  execute  a  deed  for  another,  he  must  be  au- 
thorised by  a  formal  power  of  attorney.  He  is  not  ne- 
~sarily  of  the  profession  of  the  law  ;  and  the  above,  and 
all  other  the  various  matters  unconnected  with  actual 
imitation  in  which  he  may  be  employed,  such  as  the  pre- 
paration of  legal  instruments,  and  the  giving  of  advice  and 
instance  in  the  transfer  and  management  of  property, 
roar  be  undertaken  by  any  other  person.  A  public  at- 
:  r-..-y.  or  in  attorney  .it  law,  has  tx  en  defined  to  I»-  an 
(.ice r  of  a  court  of  record,  legally  qualified  to  prosecute 
i: :.i  d>fend  actions  in  courts  of  law  on  the  retainer  of 
clients.  The  circumstance  of  his  being  an  officer  of  the 
tourt  in  which  he  may  practise  is  Important,  as  bringing 
f'ias  immediately  within  Its  summary  jurisdiction,  ana 
tb«reby  giving  rise  to  his  peculiar  privileges  and  dis- 
iinlities.  A  solicitor  differs  from  an  attorney  in  prac- 
tising in  courts  of  equity  Instead  of  common  law. 

Anciently  parties  were  not  allowed  to  appear  In  court 
hr  attorney  without  the  king's  special  warrant  by  writ  or 
letters  patent,  and  if  this  could  not  be  obtained  were 
compelled  every  day  during  the  pendency  of  their  suit  to 
he  present  In  tneir  own  proper  persons.  The  power  of 
suing  and  being  sued  by  attorney  was  first  given  by 
statute  in  the  time  of  Edward  1.  All  persons  may  now 
appear  in  court  by  an  attorney  of  their  own  appointment, 
except  infanta,  who  must  appear  by  next  friend  or 
guardian  ;  married  women,  for  whom,  unlets  when  pro- 
ceeding in  chancery  in  respect  of  their  separate  estate 
arfamst  their  husbands,  the  attorney  must  be  appointed 
by  their  husbands  ;  Idiots,  and  persons  charged  with  any 
criminal  offence,  must  appear  in  person  ;  lunatics,  If  of 
full  age.  and  corporations,  cannot  appear  otherwise  than 
by  attorney. 

The  admission  and  practice  of  attorneys  is  now  chiefly 
rejrulated  by  the  2  G.  &  c.  23  ,  and  other  statutes  made  in 
the  same  and  succeeding  reign.  The  fit  ?t  requisite  to  be 
complied  with  in  order  to  become  an  atu»  ney  Is  to  enter 
into  a  contract  In  writing,  called  articles  of  clerkship,  on 
which  a  b-rry  sump  duty  is  payable,  with  an  attorney  or 
solicitor  actually  practising,  or  other  officer  of  court 
T>eci6ed  by  statute  to  serve  him  In  the  capacity  of  clerk 
for  fire  years.    No  attorney  or  solicitor  can  take 


to  are  allowed  to  take  three 
persons  who  have  taken  the  degree  of  B.  A.  or  B.  C.  L, 
at  Oxford.  Cambridge,  or  Dublin,  within  a  certain  fixed 
penod  after  matriculation  at  the  university,  and  before 
rierotioo  of  their  articles  may  be  admitted  as  attorneys 
after  a  clerkship  of  three  years.  Clerks  also  who  are 
t"xmd  for  five  years  are  allowed  to  reckon  as  part  of  their 
term  a  year  passed  as  boo  A  fide  pupils  to  a  barrister  or 
iprial  pleader.  After  the  expiration  of  the  service,  and 
given  of  his  intention  to  apply  for  admission,  the 
go  before  • 
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llshed  by  the  Judges  under  rule  of  court,  and  his 
and  capacity  having  been  approved,  be  sworn  In 
court  to  demean  himself  honestly  In  his  practice.  Ills  i 
is  then  entered  on  one  of  the  records  of  the  court,  callrd 
the  roll  of  attorneys,  and  he  is  duly  admitted  an  attorney  of 
that  particular  court.  He  may,  however,  when  admitted 
of  any  one  court  at  Westminster,  practise  in  any  one  of 
the  other  courts  there,  in  the  name  of  an  attorney  of  such 
other  court,  with  his  consent  In  writing.  He  may,  at 
a  trifling  expense,  be  admitted  a  solicitor  in  any  of  the 
courts  of  equity,  as  a  solicitor  hi  equity  may  in  like 
manner  be  admitted  an  attorney  of  any  or  the  courts  of 
common  law.  After  admission  he  must,  before  the  16th 
December  in  every  year,  pay  a  certain  duty,  and  obtain 
his  certificate.  Should  he  for  one  whole  year  neglect  to 
take  out  his  certificate,  he  would,  besides  Incurring  a 
penalty  for  practising  without  one,  be  thenceforth  in- 
capable of  acting  In  court  in  any  professional  character  ; 
but  upon  payment  of  all  arrears  of  duty  since  the  ex- 
piration or  his  last  certificate,  and  of  a  further  sum  by 
way  of  penalty,  may  be  readmitted. 

An  attorney  actually  practising  is  supposed  to  be  always 
present  in  court,  and  has  for  that  reason  many  privileges 
in  common  with  its  other  officers.  He  is  accordingly  ex- 
empted from  serving  on  juries  and  inquests,  and  gene- 
rally from  filling  all  offices  which  require  personal 
service  ;  he  has  the  privilege  in  all  personal  actions  of 
suing  in  his  own  court,  and  of  retaining  the  venue  in 
Middlesex,  and  a*  defendant  is  not  liable  to  be  arrested 
on  mesne  process.  He  is  In  general  privileged  from 
giving  evidence  of  any  confidential  communication  made 
to  him  by  his  client :  this,  however,  is  the  privilege  not 
of  the  profession  but  of  the  client,  who  may  waive  it  if 
he  please.  An  attorney  cannot  fill  the  office  of  ju»tice  of 
the  peace,  sheriff,  and  many  other  offices,  and  cannot  be 
bail  for  another  unless  in  criminal  cases.  He  is  not  per- 
mitted to  deal  with  his  clients  in  the  same  unrestrained 
manner  in  which  ordinary  men  may  deal  w  ith  each  other ; 
and  when  a  purchaser  or  his  client's  property,  Is 
'required  to  show  affirmatively  in  the  first  ' 


that  he  has  given  for  It  its  full  value.  To  restrain  him 
from  extortionate  and  vexatious  conduct,  he  is  required, 
one  month  at  least  before  bringing  an  action  to  recover 


to 

in  court,  to  deliver  to  his  client  a 
bill  of  costs,  which,  upon  application  of  the  client  and  his 
undertaking  to  pay'  what  shall  appear  due,  will  be  taxed 
by  an  officer  of  the  court,  and  if  exorbitant  be  reduced  to 
a  fair  and  reasonable  amount.  Where  an  attorney  haa 
been  guilty  of  gross  ignorance,  neglect,  or  misbehaviour, 
in  the  management  of  bis  client's  business,  the  court  will 
frequently  interpose  in  a  summary  manner,  and  compel 
the  attorney  to  pay  the  costs,  or  make  reparation  for  any 
loss  occasioned  by  his  default ;  and  In  cases  of  fraudulent 
malpractice  grant  an  attachment  against  him,  or  even 
strike  him  off  the  roll.  He  Is  besides  liable  to  an  action 
for  any  gross  and  culpable  negligence,  by  which  the  In- 
terests of  his  client  may  have  been  prejudiced.  In 
matters  of  difficulty,  not  lying  within  ids  own  depart- 
ment of  the  profession,  he  is  protected  from  respon- 
sibility by  acting  on  the  opinion  of  counsel ;  but  in 
matters  of  simple  and  ordinary  practice,  where  the  lav 
will  presume  him  to  have  the  requisite  knowledge  him- 
self, be  cannot  avoid  bis  responsibility  by  consulting 
another. 

ATTORNEY-GENERAL.  An  officer  made  by  letters 
patent.  He  Is  the  public  prosecutor  on  behalf  of  the 
crown,  his  duty  being  to  exhibit  informations  in  criminal 
matters  which  concern  the  crown,  ex  officio,  or  by  virtue 
of  his  office.  (See  Infobmation.)  He  also  files  bills  In 
the  exchequer  for  any  thing  concerning  the  king's  In- 
heritance and  profits,  and  bills  are  filed;  against  him  by 
others.  The  attorney- general  has  precedence  of  all 
other  counsel.  As  chief  legal  adviser  of  the  crown.  In 
all  matters  falling  within  the  purview  of  hit  office,  his 
place  is  one  of  great  importance,  and  Is  usually  entrusted 
to  new  hands  whenever  an  extensive  change  is  made  in 
the  cabinet.  It  Is  generally  understood  that  the  attorney- 
general  for  the  time  being  has  a  priority  of  claim  for  pre- 
ferment to  any  of  the  high  law  offices  which  may  fall 
vacant.  If  he  is  willing  to  accept  it ;  but  this  rule  has  by 


been  uniformly  acted  on. 
ATTRA'CTION.    (Lat.  ad,  to,  and  traho.  I  draw.) 
Used  in  physics  to  denote  the  tendency  which  we  ob- 
bodles  to  approach  one  another,  and  to 


The  meaning  of  this  terra  has  been 
metaphysical  disputations.  When 


a  body  A.  is  connected  with  another  body  B,  by  a  rod,  or 
chain,  or  in  general  by  the  intervention  of  any  me- 
chanical means,  we  see,  or  fancy  we  see,  the  reason  why 

by  any 


fancy  I 

B  attract*  A,  or  A  is  compelled  to 
B.    But  when  two  t 
visible  bond  of  unloi 
other,  the  phenomenon  seems  to 
of  mystery,  from  our  being  no 
any  mode  by  which  the  one  txx 
On  reflecting,  however,  on  the 
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distinct  particle!,  which  there  arc  many  reasons  Tor  be* 
licving  are  not  In  contact  with  each  other,  we  may  toon 
satisfy  ourselves  that  there  ii,  in  reality,  as  much  diffi- 
culty in  conceiving  how  the  different  particle*  of  a  body 
cohere,  or  act  on  each  other  by  impulse,  as  In  conceiving 
how  one  body  can  be  the  cause  of  motion  In  another 
placed  at  a  distance. 

It  is  well  remarked  by  Maupcrtuis,  that  the  manner  in 
which  the  different  properties  realde  in  a  subject  is  al- 
ways inconceivable  to  us.  The  vulgar  are  not  aston- 
ished when  they  see  a  body  in  motion  communicate  its 
motion  to  0jh«^  bodies  ;  we  are  accujitomed^to  the  nhe- 

tractiva  ^SSSf^Wk^  ^UAnt^U^i^^l^^  force*? 
How  does  it  reside  in  bodies  ?  Who  could  have  pre- 
dicted its  existence  before  teeing  the  bodies  impinge 
on  each  other?  The  existence  of  other  properties 
in  bodies  is  not  more  clear.  In  what  way  does  im- 
penetrabllitv  and  the  other  properties  become  joined 
to  extension  ?  In  these  thiugs  there  will  always  be 
mysteries  for  US. 

Hefore  the  time  of  Sir  Isaac  Newton,  the  term  attraction 
was  used  to  denote  a  species  of  quality  inherent  in  cer- 
tain bodies  ;  at  the  present  time,  however,  philosophers 
use  the  word  not  to  express  any  particular  mode  or 
species  of  action,  or  any  physical  cause  of  such  action, 
but  simply  the  fact,  that  the  different  parts  of  matter 
tend  to  approach  each  other,  without  any  reference  to 
the  question  whether  the  power  which  produces  that 
tendency  is  inherent  in  the  bodies,  or  consists  in  the  ex- 
pulsion of  an  external  agent.  They  regard  it  as  one  of 
the  ultimate  phenomena  to  which  the  analysis  of  matter 
leads.  Newton  himself  particularlv  cautions  hit  readers 
against  supposing  that  there  is  really  an  attractive  force 
residing  in  the  centre  towards  which  bodies  tend,  the 
centres  being  only  mathematical  points.  He  takes  care 
to  mention  that  he  uses  the  term  to  denote  a  fact,  and 
not  a  cause  ;  that  he  used  it  only  for  the  purpose  of 
avoiding  systems  and  explications  ;  that  this  tendency 
might  be  caused  by  some  subtle  matter  proceeding  from 
bodies,  and  be  the  effect  of  a  real  impulsion  ;  but  what- 
ever its  cause  might  be,  it  was  clearly  a  primary  fact 
from  which  we  might  set  out  in  explaining  other  facta 
depending  on  it.  At  present,  objections  of  the  sort 
which  Newton  here  attempts  to  avoid,  cany  little  weight 
with  them,  but  in  the  time  of  Newton  they  were  con- 
sidered of  the  greatest  importance.  Leibnlta  called 
attraction  an  occult  quality,  a  term  then  held  in  horror : 
and  the  fact  Is  certain,  that  the  physical  or  metaphysical 
of  explaining  the  nature  of  attraction  con- 
i  little  to  retard,  on  the  Continent,  the  adop- 
tonian  theory  of  the  universe. 
1th  reference  to  the  laws  which  it  ob- 
may  be  divided  into  two  kinds  ;  one,  taking 
place  among  bodies,  placed  at  measurable  distances  from 
each  other  ;  the  other  among  the  small  particles  of  mat- 
ter, where  the  effect  Is  only  sensible  at  insensible  or  in- 
appreciable distances.  Among  the  instances  of  attrac- 
tion at  sensible  distances,  even  at  the  greatest  distances, 
the  most  remarkable  is  that  of  the  attraction  of  gravita- 
tion, which  belongs  to  all  matter  ;  which  determines  the 
motions  and  the  figures  of  the  planets  and  comets, 
and  causes  the  descent  of  heavy  bodies  to  the  ground. 
For  an  account  of  the  law  which  this  species  of  attrac- 
tion observes,  and  the  astronomical  phenomena  which  it 
produces,  tee  Gravitation.  The  attraction  of  mag- 
netism, of  electricity,  Ac . ,  'arc  also  instances  of  the  ac- 
tion of  bodies  on  each  other,  at  sensible  distances.  See 
Mao.netism  ;  Electricity* 

The  second  species  of  attraction  exists  only  among  the 
molecules  or  small  particles  of  matter,  and  is  hence 
called  molecular  attraction.  The  distances  to  which  it 
extends  are  oxtremely  small,  or  insensible.  This  species 
of  attraction  is  the  cause  of  the  coherence  of  solids  ; 
of  crystallisation  ;  the  refraction  of  light ;  the  ascent  of 
fluids  in  capillary  tubes  ;  the  roundness  of  a  drop  of 
water;  ana  in  general,  of  all  chemical  actions.  ( See 
Capillarity,  Cohrmon,  Affinity,  ttc)  It  is  to  Newton 
that  we  owe  the  first  distinct  announcement  of  this  last 
species  of  attraction,  as  it  is  to  him  that  we  owe  the  dis- 
cover v  of  the  law  of  the  attraction  of  gravitation,  and 
that  it  pervades  celestial  as  well  as  terrestrial  matter. 
The  law  of  molecular  attraction  is  not  known  ;  all  that 
can  be  positively  affirmed  of  it  is,  that  it  decreases  in  a 
much  quicker  ratio  than  the  inverse  square  of  the  dis- 
tance, and  in  many  instances  becomes  prodigiously 
great,  when  the  distance  between  the  particles  is  di- 
minished to  Its  utm<»t  limit. 

It  would  not  be  possible  to  explain  the  consti- 
tution of  matter,  or  account  for  the  different  forms 
under  which  it  presents  itself,  by  molecular  attraction 
alone,  without  calling  to  aid  the  antagonist  principle 
of  repulsion.  If  the  particles  of  matter  only  attracted 
each  other,  they  would  continue  to 
nearer  to  each  other,  till 


But  this  docs  not 


impossible  by  their  impenetrability, 
take  place  ;  for  all  bodies  are  capable  of  contraction  i 
dilatation,  and  in  fact  do  dilate  and  contract,  by  the  ap- 
plication of  heat  and  cold.  Thus,  the  particles  of  matter 
being  solicited  at  the  same  time  by  two  kinds  of  opposite 
forces,  naturally  assume  that  state  of  equilibrium  which 
results  from  the  compensated  energies,  and  approach 
or  recede,  according  as  the  attractive  or  the 
force  predominates.  All  terrestrial  phe 
on  forces  of  this  kind,  as  the  celestial 
pend  on  universal  gravitation.  The  repulsive  force  ap- 
to  be  produced  by  the  principle  of  heat :  the  at- 
be  referred  to  any  principle  with  which 
familiar  than  we  are  with  itself.  Some 
have  attempted  to  confound  molecular 
with  the  general  attraction  of  gravity,  or  at 
least  to  regard  the  former  as  a  modification  of  the 
other  ;  but  In  the  laws  which  they  obey  they  are  totally 
different. 

Most  of  the  disputes  which  hare  taken  place  about  the 
nature  of  attraction  have  proceeded  from  the  Indistinct 
Ideas  which  we  attach  to  the  term  force.  By  force  is 
meant  the  cause  of  motion  ;  but  we  know  not  In  general 
what  that  cause  is  ;  we  only  judge  of  Its  degree  by  the 
effect  which  we  see  produced.  We  have  no  means  of 
measuring  or  comparing  forces  directly  ;  what  we  do 
measure  and  compare  arc  the  changes  of  motion  ;  and 
when  we  see  bodies  in  motion,  we  immediately  conclude 
that  it  is  occasioned  by  the  action  of  a  force.  Attrac- 
tion and  repulsion  are  principles  of  action  ;  and  if  they 
are  more  difficult  to  be  conceived  than  any  other  causes 
of  action  or  motion,  the  obscurity  arises  merely  from 
their  implying  action  at  a  distance. 

Of  all  the  different  kinds  of  attraction  mentioned 
above,  there  is  only  one  of  which  the  laws  have  been 
fully  investigated,  namely,  the  attraction  of  gravitation. 
The  electric  and  magnetic  attractions  arc  rather  terms 
employed  in  physics  for  the  purpose  of  giving  a  name 
to  what  we  Imperfectly  understand,  than  used  as  princi- 
ples from  which  to  deduce  the  phenomena  to  whirl;  they 
give  rise.  The  laws  of  capillary  attraction  have  been  in- 
vestigated to  a  considerable  extent  by  Laplace  ;  but  mole- 
cular attractions  in  general,  which  play  so  important  a 
part  in  the  economy  of  the  world,  have  seldom  been 
made  the  subject  of  mathematical  investigation. 

ATTRACTION  OF  MOUNTAINS.  That  power 
or  force  by  which  all  the  celestial  motions  are  regu- 
lated, and  to  which  we  give  the  name  of  gravitation, 
does  not  act  merely  on  the  large  masses  of  the  universe  ; 
the  smallest  molecules  of  matter  equally  partake  of  its 
and  have  an  inherent  and  natural  tendency  to 
one  another.  This  mutual  action,  in  the  case 
small  bodies,  is  insensible ;  because  the  attraction 
from  the  whole  mass  of  the  earth  absorbs,  as  it 
gether,  that  which  they  exorcise  on  one  another  ; 
and  renders  their  mutual  approach  infinitely  small  or 
imperceptible.  But  though  the  attractive  force  of  matter 
is  insensible  In  regard  to  small  masses,  It  may  become 

Silte  appreciable  in  the  case  of  large  mountains  acting  on 
e  plummet  of  a  delicate  astronomical  instrument.  New- 
ton himself  was  the  first  who  deduced  this  consequence 
from  his  theory  of  universal  gravitation.  In  his  tract  "  De 
Mundl  Systematc,"  5  2---  he  computes  that  a  plummet, 
at  the  foot  of  a  hemispherical  mountain  three  miles  high, 
and  six  broad  (at  the  base),  would  be  drawn  about  one 
minute  and  eighteen  seconds  out  of  the  perpendicular. 
Some  time  elapsed,  however,  before  any  attempt  was 
made  to  investigate  the  subject  experimentally. 

Those  who  are  unaccustomed  to  consider  the  intimate 
relation  that  subsists  among  the  different  parts  of  physi- 
cal science,  and  the  light  which  the  accurate  solution  of 
one  question  frequently  throws  on  a  multitude  of  others, 
will  naturally  inquire  what  useful  purpose  is  to  be 
gained  by  determining  the  attraction  of  a  mountain,  —  a 
determination,  moreover,  of  an  extremely  nice  and  deli- 
cate kind,  and  by  no  means  easily  executed.  Neverthe- 
less, the  subject  is  one  of  very  groat  importance  In  astro- 
nomy, and  Its  Investigation  necessary,  in  order  to 
ascertain  the  figure  of  the  earth,  and  determine  its  in- 
terior density.  The  magnitude  and  figure  of  the  earth 
are  found  by  comparing  the  lengths  of  lines  measured  at 
different  places  on  its  surface  with  the  corresponding 
celestial  arcs,  the  extremities  of  which  arc  the  zenith 
points  of  the  extremities  of  the  terrestrial  line.  Now 
if,  by  the  attraction  of  a  mountain,  or  any  other  local 
cause,  the  plumbline  is  drawn  aside  from  the  perpen- 
dicular, or  the  direction  of  gravity  is  not  perpendicular 
to  the  general  surface,  the  position  of  the  apparent  zenith 
will  be  altered  ;  and  a  very  small  deviation  of  this  kind 
will  produce  a  great  error,  for  every  second  of  the  celes- 
tial arc  corresponds  to  about  100  feet  on  the  ground.  It 
is  necessary,  therefore,  to  possess  the  means  of  making  a 
correct  allowance  for  such  causes  of  local  irregularity 
where  they  cannot  be  avoided.  Again,  the  attraction  of 
a  mountain  gives  the  means  of  determining  the 


density  of  the  earth.   For  suppose  this  attractio 
known  by  its  effect  on  the  plumbliue,  as  the 
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•mcj  of  the  mountain  can  be 
■tat,  and  the  density  of  its  materials  can  in 
be  ascertained  with  tolerable  accuracy,  the  quantity  of 
matter  which  it  contains  becomes  known.  But  the  dl- 
mensions  of  the  earth,  and  the  amount  of  its  attraction, 
are  also  known  ;  therefore  we  are  in  possession  of  all 

density.      CCC**SUT  P 

There  are  variou*  ways  by  which  the  quantity  of  the 
attraction  of  a  mountain  may  be  ascertained.    One  of 
the  most  obvious  U  to  take  two  stations,  one  on  the 
south  and  the  other  on  the  north  side  of  the  mountain, 
and  as  nearly  as  possible  in  tbe  same  meridian.  From 
the  zenith  di»tances  of  tbe  same  stars  observed  at  each 
station,  the  difference  of  their  apparent  latitudes  may 
be  accurately  determined.    But  the  real  difference  of  the 
latitudes  can  also  be  determined  by  a  trigonometrical 
measurement  on  the  ground  of  the  distance  between  the 
tame  station*.    The  difference  of  these  determinations 
gives  the  sum  of  the  deviations  of  the  plumbline  on  the 
i>t>pofite  sides  of  tbe  mountain  i  and  when  divided  in  the 
Inverse  ratio  of  the  squares  of  the  distances  of  the  sta- 
tions from  the  centre  of  gravity  of  the  mass,  will  give 
tie  deflection  of  the  plummet  at  each  station.  Another 
method  supposes  one  observer  to  be  placed  at  the  eastern 
foot  of  the  mountain,  and  another  at  the  western,  having 
the  means  of  accurately  determining  astronomically  the 
difference  of  their  meridians.    This  deference,  compared 
rub  tbe  measured  distance  by  which  tbe  one  station  is 
east  or  west  of  the  other,  will  show  the  effect  of  the 
attraction  of  tbe  mountain  ;  but  as  there  is  greater  diffi- 
culty in  determining  accurately  the  difference  of  longi- 
tude than  of  latitude,  tins  method  cannot  lx>  so  easily 
But  it  is  not  absolutely  neces- 
«««  it  may  be  impracticable,  to  make  obserra- 
sldes  of  the  mountain.   Let  the 
of  the  same  stars  be  observed  first  on 
;  of  it,  and  then  at  a  station  on  the 
ie.  but  at  such  a  distance  from  the 
of  the  reach  of  its  action.  The 
of  the  altitudes  in  the  two  cases  will  show  the 
[  of  the  attraction  of  the  mountain. 
The  first  attempt  to  ascertain  the  attraction  of  a  moun- 
tain by  actual  observation  was  made  by  the  French  aca- 
s.  Bouguer,  Godin,  and  Condamlne,  who,  about 
1738,  were  dispatched  to  Peru  for  the  purpose  of 
■  the  length  of  an  arc  of  the  terrestrial  meri- 
leir  experiments  were  made  *>n  the  mountain 
Otijnbaraco,  the  highest  of  the  Cordilleras,  and  the  result 
«e«aed  to  show  that  the  zenith  point  was  altered  by  the  at- 
traction of  the  mountain  to  the  extent  of  about  7«  seconds 
of  »  degree.   But  this  quantity  was  much  too  small  to  de- 
termine, with  certain  evidence,  whether  the  mountain  had 
or  had  not  a  sensible  effect  on  the  plumbline,  for  their  in- 
ttroments  were  not  so  perfect  but  that  inconsistencies, 
amounting  sometimes  to  upwards  of  20  seconds,  entered 
into  their  observations.    From  that  time  no  farther  at- 
tempt was  made  to  determine  this  interesting  fact  In  phy- 
iieal  astronomy  to  the  year  1774,  when  Dr.  Maskelyne, 
the  astronomer- royal  at  Greenwich,  made  an  experiment 
of  the  same  kind  on  the  mountain  Schehallien  in  Perth, 
(hire,  with  instrument*  capable  of  measuring  the  minute 
<;<usr titles  in  question.   The  difference  of  latitude  of  two 
•utioos  on  the  north  and  south  side  of  the  mountain, 
ranpared  with  that  which  was  inferred  from  the  mea- 
•uremeat  of  the  distance  on  the  ground,  gave  decidedly  .Vm 
"roods  on  each  side,  for  the  action  of  the  mountain  on  tbe 
plummet  of  the  xenith  sector.  The  magnitude  of  the  moun- 
tain was  accurately  measured  at  the  same  time  ;  and  with 
the  data  thus  obtained  a  laborious  calculation  was  made  by 
I*.  Button,  from  which  It  resulted  that  the  mean  dens- 
ity ef  the  earth  is  about  five  times  that  of  water,  or  twice 
that  of  the  ordinary  rockstone  near  its  surface.   A  third 
experiment  of  the  same  kind  was  made  in  1810  by  Baron 
Zach  on  the  mountain  Mimet,  at  a  little  distance  from 
of  the  Mediterranean  near  Marseilles.  The 
t  which  he  employed  for  determining  the  Util- 
es, a  repeating  circle  of  12  Inches  radius,  was  much 

"  Dr.  Maskelyne;  but  in 


of  the 

to 

_  degree.  Baron  Zach  did  not  attempt 
the  farther  researches  required  for  comparing  the  dens- 
ity cm  tbe  mountain  with  that  of  the  earth ;  such  com- 
parison. Indeed,  can  only  be  made  with  respect  to  an 
Insulated  mountain,  which  Mimet  is  not. 

Tboajrh  the  experiments  hitherto  made  on  this  subject 
sir  frw  and  imperfect,  they  are  quite  sufficient  to  esta- 
blish the  fact,  that  mountains  arc  capable  of  producing 
n*niihle  deflections  of  the  plumblines  of  astronomical 
i  trament*.  It  is,  therefore,  of  very  great  importance.  In 
!>.•  measurement  of  degrees  of  the  terrestrial  meridian, 
to  lekct  for  the 
Ml 


the  local  Irregularities  of  the  surface  arc  not 
very  considerable.  After  every  precaution  of  this  sort 
has  been  taken,  some  uncertainty  will  still  remain  on 
account  of  local  attraction  ;  for  it  is  obvious  that  a  sud- 
den and  considerable  variation  of  density  in  the  strata 
under  the  surface  will  produce  the  same  effect  on  the 
plumbline  as  a  mass  of  matter  elevated  above  it.  To 
this  cause  Is  attributed,  with  much  probability,  a  great 
part  of  the  discrepancies  among  tbe  results  of  the  opera- 
tions made  to  determine  the  figure  of  the  earth,  particu- 
larly among  those  for  ascertaining  the  variations  ofdenslty 
by  means  of  the  pendulum.  See  'Lack's  Attraction  des 
Xlontagnes,  Avignon,  I  si  4.  I'Utgfair'i  WorkM,  vol.  Hi. 
Mutton's  Tracts,  vol.  11.  Phil.  Trans,  vol .  larili. ;  also 
Ikmgucr'i  Figure  dc  la  Terre. 
ATTRACTION,  CHEMICAL.  Sec  AffiHiTY. 
A  TTRIBUTES.  (Lat  ad,  to,  and  tribuo.  I  give.) 
In  the  Fine  Arts,  certain  symbols  which  are  used  to  dis- 
tinguish and  characterise  certain  figures.  Thus  the  eagle 
and  thunderbolt  are  the  attributes  of  Jupiter ;  the 
trident,  that  of  Neptune  ;  the  eaduccus,  of  Mercury  ;  the 
bow  and  quires  attend  Love;  the  balance  and  sword 
accompanwvJuttlcc,  Ac.  Ac. 

AUBA IN  E,  DROIT  D\  In  French  Jurisprudence, 
the  right  of  the  sovereign  to  the  succession  of  a  foreigner 
not  naturalised,  or  of  a  naturalised  foreigner  dying  in- 
testate without  heirs  resident  within  the  realm.  The 
word  is  derived  from  the  old  French  aubain,  foreigner  : 
said  to  come  from  the  Latin  alibi  natus,  born  elsewhere. 
The  droit  d*  aubalne  still  exists  in  various  countries : 
and,  although  abolished  at  the  Revolution,  was  restored 
by  the  Code  Civil  of  Napoleon. 

AUCHE'NIA.  (Gr.  mivnt,  the  neck.)  In 
logy  this  term  is  restricted  to  the  region  of 


fa  genus  of 

tbe  above  region  of  the  neck  is  re- 


Camel  idae,  in  which 
markably  cloniratcd 

AL'DlTOlf.  One  who  examines  and  verifies  the 
accounts  of  officers  and  others  entrusted  with  money. 
The  term  U  derived  from  the ^  Latin  aud^/ W  .155. 

vivA  voce.  Receivers-general  of  fee-farm  rents,  Ac.  are 
termed  auditors.  Officers  with  the  i 
by  courts  of  law  to  settle  i 
Ac.  The  auditors  of  the  exchequer 
pointed  to  take  the  accounts  of  receivers  of  public  reve- 
nues. The  present  board  of  commissioners  for  au- 
diting the  public  accounts,  exercising  thedutles  formerly 
»n  various  officers  of  the"  exchequer,  was 


divided  between 

constituted  In  the  year  1*06.  In  Germany  the  junior 
legal  functionaries  are  termed  auditors.  Its  most  usual 
■ease  seems  to  have  been  originally  given  to  the  word  hi 
France,  where  the  members  of  the  Chambres  des  Coraptes 
were  divided  into  conseillers-maitres,  and  conselllers- 
auditeuri. 

AU'GER.  Ad  Instrument  Tor  boring  the  soil  for  the  pur- 
pose of  ascertaining  the  nature  of  the  subsoil,  the  mineral, 
and,  in  agriculture  more  especially,  the  existence  of  water. 
There  are  various  kinds  or  augers,  according  to  the  pur- 
pose* to  which  they  are  to  be  applied  ;  but  they  all  con- 
sist of  three  parts,  vis.  the  bit,  mouth,  or  cutting  piece ; 
the  handle  ;  and  the  connecting  rods.  The  handle  is  for 
the  purpose  of  working  the  instrument  by  tbe  means  of 
two  or  more  men :  the  rods  for  connecting  the  handle 
with  tbe  bit,  or  cutting  piece  ;  and  the  bit  for  penetrating 
the  soil.  When  it  is  necessary  to  pass  through  stony 
soil  or  rocks,  a  chisel  is  substituted  for  the  bit ;  and  after 
the  rock  is  broken  In  small  pieces,  the  chisel  is  removed, 
and  replaced  by  the  common  auger,  t 
matters  are  draw  n  up. 

AUGMENTATION,  ARMS  OF.  In  He 
given  by  sovereigns  to  subjects  as  a  mark  of  honour, 
to  be  quartered  with  their  own  ;  or  charges,  such  as  or- 
dinances charged  with  some  device,  to  be  borne  In  their 
family  shield.  Such  coats  or  devices  arc  In  general 
either  significant,  I.  e.  bearing  some  relation  to  the  nature 
of  the  achievement  for  which  the  honour  Is  bestowed  ;  or 
thev  are  portions  of  the  royal  arms. 

AUGMENTATION  OF  STIPENDS.  (Church  of 
Scotland.)  The  stipends  of  ministers  arc  under  the  con- 
trol of  the  Court  of  Session.  That  court  has  the  power 
to  entertain  applications  for  augmentation  from  clergy- 
men, and  cither  to  grunt  or  dinniss  them.  But  twenty 
Tears  must  elapse  before  such  application  can  be  renewed. 

AU'GSBU KG,  CONFESSION  OF.  A  formulary 
drawn  up  bv  Luther  and  Melancthon,  and  presented  to 
Charles  V.  at  the  diet  held  at  Augsburg  In  1 530.  It  is  adopt- 
ed by  the  Lutheran  church,  but  did  not  at  the  time  succeed 
In  comprehending  all  the  reformers,  and  the  occasion 
of  a  separation  between  the  followers  of  Luther  nnd  the 
party  who  called  themselves  the  Evangelical  Reformed 
Church,  which  has  continued  ever  since. 

AU'GURS.  (Lat.  augures.}  Roman  soothsayers, 
who  professed  to  foretel  events  by  the  flying,  ringing,  or 
feeding  of  bird.*.  Their  office  was  one  of  great  import- 
ance in  the  state,  i 
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performed  unless  they  declared  the  omens  favourable. 
Accordingly  the  members  of  their  college  were  always 
elected  from  the  most  honourable  citizens. 

Their  divinations  were  called  auguries  or  auspices,  be- 
tween which  thero  Is  sometimes  a  distinction  made  ;  the 
latter  meaning  such  as  were  derived  from  the  Inspection 

digics  whatever. 

The  Romans  derived  their  knowledge  of  augury  from 
the  Tuscans,  who  were  celebrated  for  their  skill  In  this 
and  other  religious  ceremonies. 

AU'GUST.  The  eighth  month  of  the  year.  The 
ancient  Roman  year  commenced  with  March,  and  the 
sixth  month  was  called  Sextilis.  The  name  was  changed 
to  August  in  compliment  of  Augustus  Caesar.  In  the 
calendar  of  Julius  Caesar,  the  distribution  of  the  days 
through  the  several  months  w«a»  more  commodious  than 
the  present  arrangement.  The  first,  third,  fifth,  seventh, 
ninth,  and  eleventh  months  consisted  of  thirty-one  days 
each,  and  the  other  months  of  thirty,  excepting  February, 
which  in  common  years  contained  twenty-nine  days,  but 
in  leap  years  thirty.  In  order  to  gratify  the  frivolous 
vanity  of  Augustus,  who  thought  it  a  disparagement  that 
the  month  bearing  his  name  should  contain  few%r  days  than 
July,  which  was  named  after  the  first  Ca?sar,  a  day  was 
tiken  from  February  and  given  to  August.  Such  was 
the  origin  of  the  capricious  distribution  of  the  days 
among  the  different  mouths  which  no«v  prevails  over  the 
whole  Christian  world ;  and  which,  being  founded  on  no 
principle,  requires  some  pains  to  be  remembered. 

AUGUSTA'LF.S.  The  epithet  given  to  the  priests 
or  flam  en »  of  Augustus  Ca?*ar.   Sc?  Flame*. 

AUGUSTA'LIS  PR,EFE'CTUS.  The  prefect  or 
governor  of  Egypt  when  it  became  a  Roman  province. 
This  officer  was  a  military  viceroy  appointed  immediately 
by  the  emperor,  and  not  selected  from  the  senate,  but 
from  the  order  of  knights  ;  and  he  enjoyed  greater  power 
than  the  proconsuls  and  propraetors,  under  whose  care 
the  other  provinces  fell.  The  epithet  Augmtalis  was 
derived  from  the  circumstance  of  Augustus  having  ap- 
pointed the  first  praefect  of  Egypt. 

AUGUSTA'LIA.  A  festival  instituted  in  honour  of 
Augustus  Csfsar  on  the  occasion  of  his  pacifying  Sicily, 
Greece.  Syria,  Asia  Minor,  and  Parthla. 

AUGU'STAN  HISTORY.  A  series  of  history  of 
the  Roman  empire  from  the  year  157  a.  o.  to  2*45  a.  d., 
written  by  the  following  six  authors  :  JEl,  Spartianus, 
J.  Capitolinus,  JEl.  Lampridiu*.  Vulcattus  Gallianus, 
Trebellius  PoUIo.  and  Flavius  Vopiscus. 

AUGU'STINR  AGE.  A  term  used  to  designate  the 
reign  of  Augustus,  the  most  brilliant  period  in  the  literary 
history  of  Rome.  The  civil  wars  that  had  long  distracted 
the  Roman  empire  had  stifled  the  cultivation  of  litera- 
ture and  the  arts  ;  and  when  the  battle  of  Actium  had 
terminated  internal  commotion, nothing,  it  was  supposed, 
could  so  effectually  celebrate  and  adorn  the  restoration 
of  peace  and  the  happy  reign  of  Augustus,  as  the  appear- 
ance of  great  national  poets,  who  might  supply  the  chief 
defect  in  the  literature  of  their  country,  and  create  a 
body  of  classical  works,  in  which  the  aucient  Roman 
traditions  might  be  transmitted  to  posterity.  To  ac- 
complish this  objeet,  men  of  genius  were  flattered, 
courted,  and  enriched,  in  an  unexampled  manner,  by  the 
liberality  of  Augustus  ;  and  after  a  brief  interval,  the 
verses  of  Virgil,  Horace,  Propertius,  Ovid,  and  Tibullus 
resounded  throughout  the  empire  in  their  respective 
epic,  lyric,  and  elegiac  strains.  But  It  was  not  merely 
for  ornamental  literature  that  the  age  In  question  was 
distinguished.  The  science  of  jurisprudence,  the  only 
original  Intellectual  possession  of  great  value  to  which 
the  Romans  can  lay  undisputed  claim,  then  received  its 
full  development :  the  Immense  and  nearly  Inexplicable 
masses  of  Roman  statutes  were  perspicuously  arranged  ; 
and  the  boundaries  of  strict  law  on  the  one  hand,  and 
equity  on  the  other,  were  respectively  ascertained.  In 
this  age,  too,  Rome  became  the  scat  of  universal  govern- 
ment and  wealth  :  and  so  numerous  and  splendid  were 
the  architectural  decorations  with  which  it  was  embel- 
lished, as  to  justify  the  saying  of  Augustus — that  he 
found  Rome  of  brick,  and  left  It  of  marble. 

AUGU'STINR.  In  Ecclesiastical  History,  an  order  of 
monks  and  nuns  established  in  the  eleventh  century, 
apparently  In  commemoration  of  the  monastic  societies 
assembled  by  Saint  Augustine  in  the  fourth,  but  which 
had  long  ceased  to  exist.  See  Oaneas,  Ecclesiastical. 

AU'LIC  COUNCIL,  or  REICHSHOFRATH.  A 
council  of  high  powers  and  dignity  in  the  German  em- 
pire. The  Aullc  Council  and  Imperial  Chamber  (reichs- 
kammergericht)  were  the  two  supreme  courts  in  that 
empire.  The  former  consisted  of  a  president,  vice- 
and  eighteen  councillors,  six  of  whom  were 
s.  with  the  peculiar  privilege  that,  if  unanimous, 
i  could  not  bo  overruled  by  those  of  the  Catho- 
lics. This  court  had  exclusive  jurisdiction  in  variou* 
affairs,  principally  those  which  concerned  the  imperial 
government. 

AULCSTOMA.  (Gr.  uikit,  a pipe^iu*,  a  mouth.) 


AURORA  BOREALIS. 

A  genus  of  Acauthopterygians  belonging  to  the  family 
called  by  Curler  Douche's  en  fiute  ;  including  the  pipe- 
fishes, or  those  specie!  which  are  characterised  by  a 
mouth  which  is  lengthened  Into  a  kind  of  tube  or  pipe. 

AU'RA.  ( Lat.  the  air. )  The  subtle  essence  which  is 
contained  within  the  grains  of  pollen,  and  in  which  U 
supposed  to  reside  the  power  of  fertilising  the  ovules.  It 
is  now  generally  considered  that  this  essence  is  imagin- 
ary, and  that  fertilisation  is  produced  by  the  descent  of 
minute  organic  particles  through  the  stigma  to  the  ovules). 

Aura.  A  sensation  resembling  a  wind,  or  being 
breathed  upon.  Aura  epiUytica  is  a  sensation  often  ex- 
perienced by  epileptic  patients,  resembling  the  ascent  of 
a  blast  of  cold  air  from  the  extremities  upwards. 

AURANTIA'CEiE.  (Lat.  aurantiom,  <rn  orangr.)  A 
considerable  natural  OfdCTSf  BXQgens,  with  polv~|>ctalous 
flowers,  confined  to  the  warmer  parts  of  Asia,  or  the 
nearest  parts  of  Africa.  They  have  dotted  leaves  filled 
with  a  fragrant  oil,  and  succulent  eatable  fruit,  covered 
by  on  aromatic  skin.  The  orange,  the  shaddock,  the 
lime,  the  lemon,  are  all  species  of  the  genus  Citrus, 
and  the  best  known  in  Europe.  In  the  woods  of  India, 
there  are  some  species  that  climb  ;  and  In  the  Himalaya 
exists  a  species,  Limonia  laureola,  which  would  probably 
bo  a  hard v  evergreen  if  Introduced  into  this  country. 
AURE'LIA.    In  Entomology 


Ml;. 


of 


the  name  given 
transformation 


the 

an 


which  are  said  to 


nymph,  or  quiescent 
Insect,  on  account  of  the  metallic  golden  lustre  which  is 
reflected  from  the  case  of  the  nymphs  of  some  diurnal 
Lepldoptera. 

AURE'OLA.   (Lat.  of  the  colour  of  gold.)   In  Paint- 
ing, the  glory  with  which  the  ancient  painters 
the  heads  or  the  saints,  martyrs 
executed. 

AC  REUS.  A  Roman  gold  coin  worth  a  little  more 
than  sixteen  shillings,  according  to  the  proportion 
given  by  Tacitus.  But  it  varied,  as  appears  from  the 
different  values  assigned  to  it,  from  \L  4s.  to  12*.  Its 
weight  was  about  2)  ox.  avoirdupois. 

AU'RICLE.   (Lat.  auricula,  a  tittle  ear.)  8ignlfie», 
in  Mammalogy,  the  exte 
bo  4  marglnate '  (auricula?  marginal* 
by  a  helix,  or  involute  margin  ;— to 
(auricula:  operculattr) 
developed  traBu»-  *'hich  stands  ouUllke^a 

covered  by  the  hair.  In  Ornithology,  the  circle  of 
thers  surrounding  the  entry  to  the  ear-passage  are  cs 
auriculars.  In  Anatomy,  the  venous  chambers  of 
heart  are  termed  auricles. 

AURI'CULAR  CONFESSION.  Confession  of  sins 
to  a  priest  in  private,  distinguished  from  the  public  con- 
fession which  was  enjoined  as  a  duty  by  the  primitive 
church,  but  was  early  allowed  to  drop  into  disuse.  It 
was  on  occasion  of  the  scandal  which  the  original  prac- 
tice produced,  that  Leo  the  Great,  in  the  fifth  century, 
first  recommended  private  confession  to  a  priest  in  cer- 
tain cases.  It  was  not  till  the  fourth  council  of  Lateran  in 
1215.  that  the  doctrine  of  the  necessity  of  this  practice 
was  formally  established. 

AURFCULATE.  (Lat.  auricula,  a  little  ear.)  When 
the  base  of  a  leaf  or  similar  part  projects  on  each  side  of 
the  axis  in  the  form  of  a  little  round  lobe. 

AURO'RA.  In  the  ancient  Mythology,  the  goddess  of 
the  morning.  She  was  the  daughter  of  Titan  and  Terra, 
and  was  deified  as  the  light  which  precedes  the  rising  of 
the  sun  above  our  hemisphere.  So  lovely  a  being  as 
she  was  represented  to  be  could  not  fail  to  attract  a  host 
of  admirers ;  and,  accordingly,  wc  find  her  engaged  in 
numerous  amours.  But  the  object  of  her  peculiar  favour 
was  Tithonua,  son  of  Laomedon,  king  of  Troy,  for  whom 
she  cherished  so  permanent  an  attachment  as  to  obtain 
for  him  the  gift  of  immortality.  She  unfortunately  ne- 
glected, however,  to  combine  this  privilege  with  an  im- 
munity from  age :  and  in  the  course  of  time  Tithonua 
became  so  decrepld  that  Aurora  out  of  pity  transformed 
him  Into  a  grasshopper,  in  which  shape  he  still  retained 
the  garrulity  of  old  age.  She  la 
rise  from  the  couch  of  Tithonua: 


prima  noro  tpargebat  I u  mine  terra, 

Aurora  cubilc.  —  Viao- 


Milton,  in  s  , 
truth,  thus  opens 


Now  Morn,  her  run  atept  In  th'  eastern  clime 
Advancing,  lowed  the  earth  with  orient  pr  irl; 
When  Adam  waked,  so  cuUnrnrf,  far  hit  ilnrp 
Wa»  aery,  light,  from  pure  dkeMmn  bred 
And  trmiHTatr  vapour*  bland,  which  th'  only  tctnil 
Of  Usurp*  and  fummjc  rills,  Aurora.*!  fan, 
Lightly  dUpencd,  and  the  ahrill  maUn  tone, 
Of  birds  on  erexr  bough. 


AURO'RA  BOREALIS.     Northern  lights.  Polar 
lights,  or  Streamers.   A  luminous  meteor,  generally 
pearing  in  the  northern  part  of  the  sky,  i 
light  somewhat  resembling  the  ' 
The  apjMjarances  which  It 


'its 
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AURORA  BOREAL1S. 

mumti  are  to  proverbially  unsteady,  that  It  U  not  pos- 
nbie  to  comprehend  them  under  any  general  description. 
Most  frequently  the  phenomenon  appears  to  proceed  frura 
» sort  of  horizontal  cloud  or  haze  In  the  northern  part  of 
the  sky,  rising  a  few  degrees  above  the  horizon,  and 
stretching  frum  the  north  towards  the  east  and  west,  so 
as  to  form  an  arc,  which  in  some  instance*  has  been  ob- 
served to  extend  upwards  of  100°.  The  upper  edge  of 
Uw  cloud  is  whitish  and  luminous,  the  lower  part  often 
dark  or  thick,  and  sometime*  the  clear  sky  may  be  teen 
i  it  and  the  horizon.    From  the  upper  part  of  the 


cloud  streams  of  light  shoot  up  In  colu 
.  /  .^.tm.r,  only   a  few  degrees, 
rroith,  or  even  beyond  it.  Instances 
whole  hemisphere  is  covered  with  co 


in  which  the 

hemisphere  is  cowered  with  coruscations  ;  but  the 
brilliancy  is  greatest,  and  the  light  strongest,  in  the  north 
of  the  meteor.     The  streamers  have 
I  a  tremulous  motion,  and,  when  close  together, 
pr^nt  the  appearance  of  wave*  or  sheets  of  light  fol- 
lowinz  each  other  in  rapid  succession.    When  several 
columns,  issuing  from  different  points,  meet  at  the  lenith, 
a  small  meteor  is  formed  of  greater  brilliancy  than  the  se- 
parate columns.  The  phenomenon  sometimes  continue*  a 
(V»  hour*,  occasionally  the  whole  niaht,  and  even  for  se- 
veral nights  in  succession.  It  generally  commence*  at  most 
two  or  three  hours  after  sunset,  and  very  rarely  in  the 
isorniox  or  much  after  midnight.  Auroras  have  been  ob- 
served even  before  the  evening  twilight  ha*  disappeared. 
In  the  Shetland  Islands,  and  other  countries  In  high 
Urttuoes,  the  northern  lights  are  the  constant  attendants 
o/  clear  and  frosty  evenings  in  winter.     They  are  most 
frequent  in  autumn. 
In  Captain  Franklin's  Narrative,  the  Aurora*  ob- 
at  Fort  Enterprise,  In  North  America,  are  de- 
ny Lieut.  Wood  as  follows :  — 
■  They  nse  with  their  centre*  sometimes  In  the  mag- 
netic meridian,  and  sometimes  several  degrees  to  the 
eastward  or  westward  of  it.    The  number  visible  seldom 
euwds  five,  and  is  seldom  limited  to  one.    The  altitude 
of  the  lowest,  when  first  seen,  is  never  less  than  4°.  As 
it*7  advance  towards  the  zenith,  their  centres  (or  the 
F*rti  most  elevated)  preserve  a  course  In  the  magnetic 
svfridiin,  or  near  to  It.     But  the  eastern  and  western 
ntremitie*  vary  their  respective  distances,  and  the 
srrhn  become  irregularly  broad  streams  in  the  zenith, 
each  dividing  the  sky  Into  two  unequal  parts,  but 
crossing  one  another  till  they  separate  into  parts. 
Tbos*  arches  which  were  bright  at  the  horizon  in- 
case their  brilliancy  in  the  zenith,  and  discover  the 
bw»i  of  which  they  are 
foo  is  rapid.   This  interior 
pn«etding  from 
bursting  out  in 
of  combustible 
itself  rapidly  to 


if  an* 
and 

pidly  towards  each  extremity.    In  this 
are  formed.    They  have  two  motions ; 
to  their  length,  or  sideways ;  and  the 


is  a 


I 


rt  x  ibration,  in  which  they  do 
parallelism  to  each  other, 
when  in  the  zenith,  present  the  appear - 
bo  real  e*).   The  second  motion  is  always 
by  colours ;  for  it  must  be  observed,  that 
formed  without  any  exhibition  of  colours. 


Pn  gland 
ressly  thai 


AUSCULTATION. 

Aurora  Borealia  having  been  observed  in 
the  year  1621  to  1707.    Celsius  says  expi 
oldest  inhabitants  of  I'psala  considered  the  pheric 
great  rarity  before  1716.    In  the  month  of  March  in 
year  a  very  splendid  one  appeared  in  England,  i 
reason  of  its  brilliancy  attracted  universal  at 
has  been  described  by  Dr.  Hally  in  the  Phil. 
947.    Since  then,  the  meteor  has  r 
mon.    A  complete  account  of  all  the 
Auroras  recorded  previous  to  1754  may  be 'found  in 
work  of  Malran.  "  Traitc  de  1' Aim. re 
The  Aurora  is  not  confined  to 


d'Ulloaat 
1744 ;  and 


Horn  in  1745;  one 


by  Don  Antonio 
IB ;  one  appeared  at  Cuzco  in 
•dby  Mr.  Forstcr(  whoaccom- 
hls  last  voyage  round  the  world), 
which  was  seen  by  him  in  1773,  in  latitude  68°  south,  and 
resembled,  entirely,  those  of  the  northern  hemisphere, 
excepting  that  the  light  exhibited  no  tint*,  but  was  of  a 
clear  white.  Similar  testimony  is  given  by  subsequent 
navigators. 

There  is  great  difficult  v  in  determining  the  exact  height 
of  the  Aurora  Boreali*  above  the  earth,  and  accordingly 
the  opinions  given  on  this  subject  by  different  observers 
are  widely  discordant.  Malran  supposed  the  mean  height 
to  be  175  French  leagues.  Bergman  says  460  miles,  and 
Euler  several  thousand  miles.  From  the  comparison  of 
a  number  of  observations  of  an  Aurora  that  appeared  in 
March  IK'iG.  made  at  different  places  In  the  north  of  Eng- 
land and  south  of  Scotland,  Dr.  Dal  ton,  in  a  paper  pre- 
tested to  the  Moral  Society,  computed  its  height  to  be 
about  100  miles.  But  a  calculation  of  this  sort,  in  which  it 
U  of  necessity  supposed  that  the  meteor  is  seen  in  exactly 
the  same  place  by  the  different  observers,  is  subject  to 
very  great  uncertainty.  The  observations  of  Dr.  1U<  hard- 
son.  Franklin,  Hood,  Parry,  and  others  seem  to  prove 
that  the  place  of  the  Aurora  Is  far  within  the  limits  of 
the  atmovphere,  and  scarcely  above  the  region  of  the 
clouds ;  in  fact,  as  the  diurnal  rotation  of  the  earth 
produces  no  change  in  its  apparent  position,  It  must  ne- 
cessarily partake  of  that  motion,  and  consequently  be 
regarded  as  an  atmospherical  phenomenon. 

No  satisfactory  theory  has  yet  been  given  of  the  cause 
of  the  polar  lights.  Malran  ascribed  the  phenomenon  to 
the  sun's  atmosphere;  Euler,  to  particles  of  the  earth's 
atmosphere  driven  beyond  its  limits  by  the  impulse  of  solar 
light.  Bcccaria,  Canton,  Franklin,  and  others  refer  it  to 
electricity,  an  agent  to  whose  mysterious  influence  all  the 
Inexplicable  phenomena  of  meteorology  are  conveniently 
ascribed.  An  absurd  theory  proposed  by  M.  " 
(Dirtlonnaire  de  Physique)  formerly  met  with 


The  northern  lights  are  sometimes  teen  tinged  with 
u*  various  prismatic  colours,  among  which  orange  and 
JTTTC.  but  more  frequently  the  different  shades  of  red, 
predominate.  MaupertJus  describes  one  seen  by  him  in 
Lapland,  by  which  an  extensive  region  of  the  heavens 
'owxrds  the  south  appeared  tinged  of  so  lively  a  red  that 
°*  whole  constellation  of  Orion  seemed  as  If  dyed  in 
*1(*d.  Some  observers  of  this  meteor  have  affirmed  that 
ihej  have  heard  a  rustling  or  crackling  sound  proceed 
'f'ltrj  it.  Doubts  have,  however,  lieen  entertained  on 
t"i»  point,  from  the  circumstance  that  no  such  noises 
^rd  by  Scoresby,  Richardson,  Franklin,  Parry, 
•rw  Hood,  who  observed  the  polar  lights  with  great  care, 
ttder  the  most  favourable  circumstance*,  in  very  high 
hfttudet.  But  the  testimony  of  other  observers  is  of  so 
positive  a  kind  as  to  leave  no  reasonable  doubt  that  the 
(^.'wenon  has,  at  least  in  particular  instance*,  been 
•rojrnpaiiii-d  by  sounds. 

rrow  the  accounts  which  have  been  collected  of  the  po- 
ur ivhu,  it  would  seem  that  the  phenomenon  was  less 
urwpsrnt  in  former  age*  than  it  Is  now  :  but  it  must  be 
JT*  m  mind  that  meteoric  observation*  have  not  alw  ays 
so  much  attended  to  a*  at  present.  Aristotle  de- 
•cnUn  the  phenomenon  with  sufficient  accuracy  In  hit 
»**  of  Meteors.  Allusions  are  also  made  to  it  by  Pliny. 
t*t*o,  and  Seneca  ;  so  that  it  must  have  been  often  wlt- 
rp«ed  by  the  ancients,  even  in  the  climates  of  Greece  and 
K«y  l'be  descriptions  of  armies  fighting  in  the  air.  and 
««uUr  prodigies  observed  in  the  dark  ages,  doubtless 
their  origin  to  the  striking  and  fantastic 


He  hail  observed  that  on 

a  compound  of  oxygen  and  nitrogen, 
vapours  of  a  reddish  colour  are  produced.  He 
therefore  supposed  that  the  higher  regions  of  the  atmo- 
sphere near  the  pole  contain  little  or  no  hydrogen  ;  and 
that  consequently  the  discharges  of  electricitv,  which,  by 
producing  a  combination  of  oxygen  and  hydrogen,  form 
water  In  the  lower  strata,  in  the  more  elevated  strata 
produce  nitrous  vapours,  which  constitute  the  polar  lights. 
That  some  connexion  subsists  between  the  Aurora  and 
magnetism,  or  rather  electricity,  which  Is  now  regarded 
as  the  primary  cause  of  magnetism,  is  made  certain  by 
the  fact  that  during  the  continuance  of  brilliant  Auroras 
the  magnetic  needle  Is  generally  disturbed,  sometimes 
violently  agitated.    The  air  at  the  same  time  is  often  ob- 
served to  be  highly  charged  with  electric  matter.    An  ex- 
periment contrived  by  M.  Canton  also  seems  to  indicate 
an  electric  origin.    Ira  glass  tube  be  partially  exhausted 
of  air,  hermetically  sealed,  and  applied  to  the  conductor  of 
an  electric  machine,  the  w  hole  tube  is  illuminated  from 
end  to  end,  and  continues  luminous  for  a  considerable 
time  after  it  has  been  removed  from  the  conductor.  If, 
after  this,  the  tube  be  draw  n  through  the  hand,  the  light 
will  be  remarkably  Interne  through  its  whole  length  ;  and 
If  It  is  grasped  in  both  hands,  near  the  extremities,  strong 
flashes  of  light  will  dart  from  one  end  to  the  other,  and 
continue  many  hours  without  fresh  excitation.  The 
only  conclusion  which,  in  the  present  state  of  our  know- 
ledge, we  are  warranted  in  deducing,  is,  that  the  Aurora 
Boreal  is  must  be  ascribed  to  the  agency  of  electricity  in 
the  upper  regions  of  the  atmosphere  :  in  what  way  the 
excitement  is  produced.  It  remains  for  future  discoveries 
to  make  known. 

The  most  systematic  series  of  observations  which  we 
possess  on  the  subject,  was  made  by  the  Rev.  James 
Farquharson  of  Aberdeenshire,  In  I  (<•/!»,  with  an  ap- 
paratus furnished  by  the  Royal  Society,  and  of  which  an 
arcoont  is  published  in  the  Transactions  for  I  §30. 

AU'KUM  MUSIVUM.   An  obsolete  chemical  name 
of  the  bisulphuret  of  tin. 
Al  'SPICFS,  AUSPIC1A.   See  Acoma. 
AUSCULTA'TION.   (Let.  auscultare.  to  listen.) 
A  method  of  distinguishing  healthy  and  diseased  states  of 
the  body  by  the  study  of  the  sounds  produced  by  the 
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AUTHENTIC. 

or  less  when  the  parts  are  diseased  from  those  which 
bclonir  to  their  healthy  functions.   See  Stethoscope. 

aUTHE'NTIC,  AUTHENTIC  AT  KD.  A  word  of 
Greek  origin.  In  Diplomatics,  ancient  MSS.  were  for- 
merly termed  authentic.!  when  originals,  in  opposition  to 
copies.  In  the  modern  acceptation  of  the  word,  it  is  only 
applied  to  Instruments  bearing  marks  of  having  been 
executed  by  the  proper  authority. 

AUTHENTIC  MELODIES.  In  Music,  such  as  hare 
their  principal  notes  contained  between  the  key  note  and 
its  octave.  This  term  is  applied  by  the  Italians  to  four 
of  the  church  modes  or  tones  in  music  which  rise  a  fourth 
above  their  dominants,  which  ace  always  fifths  above 
their  finals,  that  it,  rise  to  complete  their  octaves,  thus 
distinguished  from  plagal  melodies,  which  fall  a  fourth 
below  their  finals. 

AUTO-DA-FE,  properly  AU  TO-DE-FE.  (Span. 
act  of  faith.)  A  public  solemnity  held  by  the  Court  of 
the  Inquisition  in  Spain  and  Portugal.  It 

the  trials  of 
the  judges,  were  read; 
fcrred  on  those  who  were 
l:  aTter  which,  thos4 
(rclajados)~were  transferred  to 
I :  and  here  the  auto,  properly  so  called,  ended ; 
of  the  victims  taking  place  immediately 
o^Lcr  the  AVitliorit^  of  tho  ciifti  jud^t  ^  a 
secretary  to  the  inquisition  attending.  The  ceremonial  of 
the  autos,  processions,  horrible  executions, &c,  are  amply 
many  writers.  See  especially  Llarente's 
History  of  the  Inquisition  ;  A  Relation  qf  the  Inquisition 
in  Portugal,  published  by  Bishop  Burnet ;  ami  Olmo's 
Account  of  tic  Senuai  Auto-da- Fe  at  Madrid  in  16H0, 
from  which  the  account  in  the  Penny  Cyclopedia  is 
abridged.  Autos  were  of  several  sorts:  the  public 
general  act  (auto  publico  general),  to  which  the  above 
descriptions  apply  ;  the  particular  act,  at  which  only  the 
officials  of  the  inquisition  were  prceent ;  autillo,  or  little 
act ;  and  auto  singular,  the  condemnation  of  a  single 
individual.    See  Inquisition. 

AUTOBIOGRAPHY.  (This  word  Is  of  Greek  origin, 
and  signifies  literally  the  life  of  a  person  written  byhinueif. ) 
One  of  the  most  fascinating,  and,  If  properly  understood, 
one  of  the  most  instructive,  species  of  composition.  But 
none  is  more  calculated  to  mislead  the  Incautious  reader,  or 
to  give  more  false  impressions,  both  of  men  and  events. 
These  memoirs  may  be  divided  into  two  classes :  those 
in  which  the  chief  object  of  the  writer  is  to  illustrate  the 
history  of  his  own  mind  and  heart,  and  the  manner  in 
which  these  were  swayed  by  the  destinies  of  bis  life ;  and 
those  in  which  his  purpose  is  merely  to  give  a  sketch  of 
the  scenes  and  events  which  have  occurred  within  his 
own  experience,  and  of  characters  with  which  he  has 
been  brought  in  contact.  Of  the  first  class  of  writings, 
from  the  Confession  of  Saint  Augustine  down  to  the 
Confessions  of  Rousseau,  and  the  many  works  which  have 
since  been  produced  in  imitation  of  the  latter,  It  may  be 
•aid  that  the  general  defect  is  a  morbid  spirit  of  exag- 
geration. The  mind  dwells  with  intense  recollection  on 
its  own  pains  and  pleasures,  errors  and  victories;  it 

_  in  extremes, 
neutral  and 


magnifies  contrasts,  paints  ever)-  thing 
leaves  out  of  the  portrait  all  neutn 
features,  because  the  recollection  of 


and  actions  passes  away,  while  that  of  strong  excitement 
Is  indelible.  Of  the  more  narrative  class  of  memoirs,  it 
is  sufficient  to  say,  that  whero  the  writer  was  himself  a 
prominent  actor  in  passing  events,  they  are  usually  little 
better  than  apologies  or  self-justifications,  such  as  the 
of  the  Cardinal  de  Retx,  and,  in  our 
rious  fragments  of  autobiography  which 
from  the  hand  of  Napoleon. 
AUTOCA'RPIOUS.  (Gr.nirit,  himself,  and 
fruit.)  A  name  given  to  such  fruit  as  consists  of  nothing 
out  pericarp,  without  any  additional  organ,  such  as  the 
calyx  adhering  to  the  outside. 

AUTO'CHTHONS.  (Gr.  airit,  self,  and 
earth.)  The  Greek  term  for  the  aboriginal  Inhabit- 
ants of  a  country,  implying  that  they  were  sprung  from 
the  soil.  The  Athenians,  whose  territory  had  been  held 
by  the  same  race  from  time  Immemorial,  chiefly  on  ac- 
count of  Its  sterility,  which  offered  no  incitement  to 
foreign  aggression,  particularly  laid  claim  to  this  title.  In 
memorial  of  which  they  wore  the  emblematic  grasshop- 
per as  part  of  their  head-dress. 

AU'TOCRAT.  In  Politics,  a  word  derived  from 
the  Greek  svnsMriM,  sole  or  indi-pendcnt  gover- 
nor. This  title  of  Autocrat  or  was  given  to  Athenian 
generals  invested  with  full  command  by  the  republic  ; 
also  to  enroys,  in  which  case  it  corresponded  in  meaning 
with  the  barbarous  Latin  word  plenipotentiaries.  In 
modern  political  phraseology,  the  term  autocrat,  " 
a  sovereign  possessed  of  absolute  power,  is 
fined  to  the  emperor  of  Russia 

AUTOGRAPH.  (Gr.  miris,  self,  and  y^m,  1  write.) 
The  autograph  of  an  individual  is  a  piece  of  writing  in 
his  hand. 

AUTOMATON.     (Gr.   nM$,  setf, 


AVELLANA. 

easily.)  A  name  applied  to  pieces  of  mcchanirm 
so  constructed  as  to  imitate  the  actions  of  living  ani- 
mals. The  term  Android  (from  the  Gr.  iriie,  man)  is 
sometimes  applied  to  such  machines  as  resemble  the 
figures  and  imitate  the  actions  of  mankind. 

The  extent  to  which  these  useless  but  Ingenious  con- 
trivances has  been  sometimes  carried  is  very  surprising. 
Archytas  of  Tarentum,  about  400  years  before  our  era, 
is  said  to  have  made  a  wooden  pigeon  that  could  fly. 
Friar  Bacon's  speaking  head  is  a  well-known  tradition. 
Albert  us  Magnus  constructed  an  automaton  to  open  his 
door  when  any  one  knocked  ;  the  celebrated  Regiomon- 
tanus,  a  wooden  eagle  that  flew  forth  from  the  city,  sa- 
luted the  emperor,  and  returned ;  and  likewise  an  iron 
fly  which  flew  out  of  his  hand,  and  returned  after  flying 
about  the  room.  These  instances  may  perhaps  have  been 
exaggerated  in  the  description  ;  but  there  are  some  of  re- 
cent date,  and  not  less  remarkable,  respecting  which  the 
testimony  is  clear  and  strong.  The  following  are  a  few  of 
the  best  authenticated  :  —  The  flute-player  of  Vaucauson, 
described  by  D'Alcmbert  in 
dique,  was  exhibited  in  Paris  in  1788. 


^player  of  Vaucauson, 
Encyclopedic  Metho- 


group,  constructed  by  1 
Louis  XIV.,  consisting  of  a 


horses,  with  coachman  and  page,  and  lady  inside.  Sec,  by 
which  the  action  of  driving  up,  alighting,  presenting  a 
petition  to  the  king,  and  setting  off  again,  were  mimicked 
with  wonderful  accuracy.  In  1741,  Vaucauson  produced 
a  flagelet- player,  w  hich  played  the  flagclet  with  the  left 
hand,  while  it  beat  a  tambourine  with  the  right.  He  also 
produced  a  duck,  which  dabbled  In  the  water,  swam, 
drank,  and  quacked  like  a  real  duck  ;  raised  and  moved 
its  wings,  dressed  its  feathers  with  its  bill,  took  barley 
from  the  hand  and  swallowed  it,  and  even  digested  Its 
food  by  means  of  materials  for  its  solution  placed  in 
the  stomach.  ( Montucla,  Hittoire  de*  Math.,  tome  ill. 
p.  802.) 

Automaton  flute-players  have  likewise  been  exhibited 
in  this  country,  of  the  slse  of  real  life,  which  performed 
ten  or  twelve  duets.  Maclicl,  the  inventor  of  the  metro- 
nome, exhibited  an  automaton  trumpeter  at  Vienna,  of 
which  a  description  is  given  in  the  Journal  des  Modes 
for  1809.  It  was  a  martial  figure,  in  the  uniform  of  a 
trumpeter  of  an  Austrian  dragoon  regiment,  which  played 
not  only  the  Austrian  and  French  cavalry  marches,  and  all 
th.-  .ie'n.iU  •  >{  tho-e  at  n .  n  s .  but  also  .i  rn:irrh 
allegro,  by  Weigl,  accompanied  by  the  whole 
Itc.   {Dictionary  qf  Musicians,  London,  1»27.) 

Automata  have  also  been  constructed  which  wrote, 
drew  likenesses,  played  on  the  pianoforte,  *c.  The 
celebrated  chess-playing  automaton  is  now  considered  as 
a  solved  mystery,  it  being  supposed  (and  not  denied)  that 
a  boy  was  concealed  Inside  the  figure.  The  machinery, 
however,  which  produced  such  motions  must  have  been 
highly  Ingenious.  Sec  Penny  Cyclopaedia;  Hutton's 
Math.  Dictionary;  Encyc.  Ifrit.,  article  "  Androidee." 
AUTOPSY.     (Gr.  mirit,  self,  and  tight.) 


AU'TUMN.    The  third  of  the 
yo«»r«    1 1 i  ii  ooouliin  son  sio  it 
year  In  which  the  fruits  of  the 
Astronomically  i . 

sun  is  passing  from  the  autumnal  equinox  to  t 
solstice.  Owing  to  the  elliptic  form  of  the  earth's  i 
the  seasons  are  not  all  of  the  same  length  ;  and  owing  to 
the  precession  of  the  equinoxes,  their  lengths  vary  a 
little  from  age  to  age.  In  the  present  century,  the  time 
which  elapses  between  the  sun's  passage  through  the 
autumnal  equinox  and  his  reaching  the  winter  solstice, 
or  while  he  passes  through  the  three  signs  of  Libra, 
Scorpio,  and  Sagitarius,  Is  89  days  16  hours  and  47 
minutes.  The  autumn  of  the  northern  hemisphere  cor* 
responds  to  the  spring  of  the  southern. 

AUTU'MNAL  EQUINOX.  The  day  on  which  the 
sun  passes  through  the  equator,  going  southward,  or  on 
which  his  declination  changes  from  north  to  south. 
When  the  sun  is  In  the  equator,  the  day  is  equal  in  length 
to  the  night  all  over  the  world.  Sec  Equinox.  The 
autumnal  equinox  falls  generally  on  the  2*2d  or  93d  of 
September. 

AUTU'MNAL  POINT.  One  of  the  two  points  in 
which  the  ecliptic  Intersects  the  equator.  It  is  the  same 
as  the  first  point  of  the  sign  Libra. 

A  V  ALA'NCHES.  Masses  of  snow  which  collect  upon 
the  heights  of  mountains,  and  gradually  sliding  down 
their  sides,  acquire  enormous  bulk  by  fresh  accumula- 
tions:  when  they"  ultimately  reach  the  valleys  below, 
they  often  cause  great  destruction. 

AVA'ST.  A  sea  term,  signifying,  enough  ;  stop  ; 
cease.    The  etymology  of  this  wqrd  is  doubtful. 

AVELLA'NA.  (Abella  or  Avclla,  a  town  of  Cam- 
pania,  celebrated  for  its  fine  filberts.)  One  of  the  name* 
of  the  common  hazel  nut.   The  Spaniards  in  Chill  apply 
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A  VENA  SATIVA. 

0  the  fruit  of 

AVENA  SATIVA.  (Diandria  trigynla  Lin.. 
Orarainea;  Juts.)  Tbe  Linnean  name  of  the  common 
oat  A  gramiueous  plant  characterised  by  a  loose  cum- 
1  .-<•!  i-quaJ  [ankle  and  Iwa-flowerrd  spikotet.  The 
oat  it  very  extendi  rely  cultivated  in  most  or  the  northern 
countries  of  Europe  as  a  bread  corn.  It  has  long  oc- 
cupied the  same  place  in  Scotland  that  rye  occupies  ha 
(lennany  and  the  potatoe  in  Ireland.  In  England  it  is 
chiefly  used  in  the  feeding  of  horses  :  but  there,  also,  it 
is  a<e<i  to  a  considerable  extent  as  food  for  man,  par- 
ticularly in  the  northern  counties.  There  are  three 
leading  varieties  of  the  common  oat  cultivated  in  Eng- 
land—black  ;  grey,  dun-brown,  or  red  ;  and  white.  The 
irst  two  varieties  being  comparatively  hardy,  may  be 
raised  on  very  inferior  soils,  and  in  situations  unsuit- 
able for  tbe  other.  The  black  oat  is  now,  however, 
hardly  known  In  England  ;  but  it  is  still  cultivated  to  a 
considerable  extent  in  some  parts  of  the  Highlands  of 
Scotland,  and  in  the  Western  Islands.  The  dun  or  red  oat 
it  principally  confined  to  the  moors  of  Cheshire,  Derby- 
ihtre,  and  Staffordshire.  White  oats  are,  speaking  gene- 
rally, less  hardy  than  either  of  the  other  varieties,  and 
reuuire  a  better  soil ;  but  they  are  also  earlier,  heavier, 
and  yield  a  greater  Quantity  of  meal.  There  arc  number- 
less, and  some  widely  different,  sub-varieties  of  the  white 
oat.  That  which  is  called  the  potatoe  oat  has  long  en- 
joyed tbe  highest  reputation  In  this  country,  and  is 
almost  tbe  only  variety-  that  is  at  present  raised  on  good 
land  in  most  parts  of  England  and  the  south  of  Scotland. 
The  produce  of  oats  varies  very  greatly.  When  the 
wound  is  foul  or  exhausted,  not  more  than  20  bushels 
an  acre  are  obtained ;  but  in  a  rich  soil  well  managed 


of  the  7  reari  ending  with  the  31  at  December, 
la*,  to  22i.  per.  Imp.  quarter. 

A'VEKUl.  (Lat.  ad,  to.  and  venlo.  /  come.)  In 
landscape  Gardening,  is  a  road  leading  from  some  other 
and  forming  the  main  approach  to  a  house ;  but  It 
is  also  applied  to  any  broad  walk  or  road  of  grass  or 
fnrel,  bordered  on  each  side  by  lines  of  trees.  When 
toe  modern  style  of  gardening  began  to  take  the  place 
of  the  ancient  style,  the  term  avenue  gave  way  to  that 
"i  approach  road,  which  subsequently  became  shortened 
into  thai  of  approach. 

A'VERACE.  GENERAL.  In  Mercantile  Law.  what- 
ever damage  or  loss  i»  incurred  by  any  part  of  the  ship  or 
cargo  for  the  preservation  of  the  rest.  When  such 
fosaje  accrues,  the  several  persons  interested  in  the 
•bjp-  freight,  and  cargo,  contribute  their  respective  pro- 
P^tioni  to  indemnify  the  owner  of  the  part  in  ques- 
bca  against  the  damage  or  necessary  expense  which  has 
hf-ca  incurred  for  tbe  good  of  all.  General  average, 
t-iertfore.  cannot  be  unless  the  whole  adventure  has  been 
w  jeopardy.  Every  species  of  loss  incurred  on  any  part 
of  the  cargo  in  the  course  of  the  voyage,  is  somewhat 
I'Ately  denominated  average,  or  particular  average.  See 
hwrtAjsca. 

AVE'RNUS.  (Lat.)  A  lake  of  Italy  10  miles  west 
Naples,  celebrated  In  antiquity  as  the  entrance  to  the 
tnfrroai  regions.  Strabo's  description  of  this  lake  was 
"  1  tm."j  to  impn'M  ttw  minds  of  tin-  •'  prijantitn 
^cw  "  with  superstitious  awe.  "  Its  steep  and  perilous 
wskJ  were  studded  with  mighty  oaks  that  stretched 
Mr  boughs  over  the  watery  abyss  and  excluded  every 
»f  wholesome  light ;  mephitic  vapours  ascending  from 
w  hot  bowels  of  the  earth  floated  along  the  surface  of 

lake  in  poi 
Portion  of  th 
w»of  tbe  gloomy  see 

SET *  vWi 

^•w»  aha  fait,  vattoqoe  Rumania  hi* til, 

f«ta  Unj  nigra  nemorumqaF  trnvbrif ; 
f  ai^MtCT  h"0d  ■Ul*m  pot«r«nt  jimiiune  volant** 

JM«  P'**  continued  to  be  the  favourite  haunt  of  super- 


while  the  dark  and  savage 
people  enhanced  the  hor- 
re  adjoining  the 


I  the  sea.  This  lake  still  exists  under  the  name 
►o'Averno ;  It  is  about  a  mile  and  a  half  In  circura- 
iw,  and  in  many  places  190  feet  deep.  Averni  Is  a 
Sjr*rk  name  for  certain  lakes  or  other  places  that  infect 
!Je*j*o*pheTB  with  pestilential  vapours,  called  also 


A  \  ERRUNCA'TOB.   (Lat.  averrunco.  1  dreu 
•*■•)  In  Arboriculture,  U  an  instrument  for  cutting 
111  * 


or 
off 


AVES. 

of  trees,  consisting  of  two  blades  fixed  on 
of  a  rod;  one  of  which  has  a  moveable  joint, 
which,  by  means  of  a  line  fixed  to  it,  operates  like  a  pair 
of  scissors.  In  the  improved  forms  of  this  instrument, 
the  point  on  which  the  moving  or  cutting  blade  turns,  in- 
stead of  being  confined  to  a  circular  opening,  works  in  a 
longitudinal  one ;  in  consequence  of  which.  Instead  of 
a  crushing  cut,  like  that  produced  by  common  hedge 
shears,  a  draw  cut  Is  formed,  which  leaves  the  section 
from  which  the  branch  or  shoot  has  been  amputated  as 
clean  as  that  produced  by  a  pruning  knife. 

AVE'RSE.  (Lat  aversus.  turned  bock.)  In  Orni- 
thology, when  tbe  posterior  extremities  are  attached  to 
the  trunk  near  the  anus,  so  that  the  body  is  supported 
erect,  as  in  the  penguin,  they  are  termed  "  pedes  aversl." 

A'  VES.  (Lat.  avis,  a  bird.)  The  name  of  a  class  of 
warm-blooded  vertebrated  animals,  characterised  by  a 
double  circulation  and  respiration,  oviparous  generation, 
a  covering  of  feathers,  and  by  their  anterior  extremities 
being  organised  for  flight.  The  posterior  extremities 
present  five  principal  modifications  affording  characters 
which  distinguish  hve  primary  orders.  In  the  first  order 
the  foot  (a  fig.)  has  three  toes  before  and  one  behind, 
all  armed  with  long,  strong,  crooked,  and  more  or  less 
retractile  talons,  adapted  to  seise  and  lacerate  a  living 
prey  ;  this  structure  Is  associated  with  a  strong,  curved, 
sharp-edged  and  sharp-pointed  beak,  often  armed  with  a 
lateral  tooth  ;  a  very  muscular  body,  and  capability  of 
rapid  and  long-continued  flight.  The  order  it  termed 
Haptores  or  Accipitrea.  The  second  type  of  foot  presents 
three  toes  before  and  one  behind,  and  placed  on  the  same 
level ;  slender,  flexible,  of  moderate  length,  and  provi 
with  long,  pointed,  and  slightly  curved  claws.  The  1 
external  toes  are  united  by  a  very  short  membrane.  A 
foot  so  constructed  (b  fig.)  is  especially 
dcllaite  operations  of  nest  building, 
perching  among  the 


short  membrane.  A 
•ciaHvyidapted  for  the 

of  taT^UGE  %   lit  rico 


s 

*» 


the  order  so  characterised  has  lieen 
and,  from  Including  the  smaller  tribes 
In  the  third  type  of  foot  (c  fig.)  the  hinder  toe  is 
above  the  level  of  the  three  anterior  ones  ; 
riorates  Ihe  power  of  perching ;  but  the  other  toes  are 
strong,  straight,  and  terminated  by  robust  obtuse  claws, 
adapted  for  scratching  up  the  soil,  and  for  running  along 
the  ground  ;  the  legs  are  for  this  purpose  very  strong  and 
muscular,  and  the  order  so  characterised  Is  termed 
Itasores,  or  Gallina*.  The  modification  by  which  birds 
are  enabled  to  wade  and  seek  their  food  in  water  along 
the  margins  of  rivers,  lakes,  and  estuaries,  Is  gained  simply 
by  elongating  the  bones  of  the  leg  (tibia  and  metatarsus), 
which  are  covered  with  a  naked  scaly  skin.  The  three 
anterior  toes  are  sometimes  very  long  and  slender,  as  in 
the  Parra  jacana,  by  which  the  bird  can  support  Itself 
upon  the  broad  floating  leaves  of  aquatic  plants  ;  some- 
times they  are  of  moderate  length.  The  hind  toe  is  ele- 
vated, short,  and  sometimes  wanting  (rf  fig.).  The 
order  of  birds  characterised  by  this  form  of  leg  and  foot 
Is  termed  Grallatores,  from  the  resemblance  of  the  po»- 
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AVIARY. 


AXIS  IN  PERITROCHIO. 


terior  extremities  to  ttllu.  In  the  last  form  of  foot 
(e  fig. )  the  toei  are  united  by  intervening  webs ;  the  leg! 
are  placed  behind  the  centre  of  equilibrium ;  the  body  i« 
"  by  a  dense  covering  of  feathers,  and  a  thick 
tt  the  .kin;  and  the  whole  organisation  is 
for  aquatic  life.    Hence  the  order  Is 


next 


"s 
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lesiastical  Law,  signifies  the 


A'VIARY.  ( Lat.  avis,  a  bird.)  A  place  for  keeping 
birds.  In  gardens,  aviaries  for 
limited  spaces  attached  to 
in  which  a  temperature  is  kept  up 
able  to  the  kind  of  bird  or  birds  in  the  aviary, 
aviary  contains  only  birds  which  live  in  climates  analo- 
gous to  that  of  Britain,  it  is  formed  in  the  open  garden 
or  pleasure  ground,  each  kind  of  bird  having  a  separate 
house ;  or,  instead  of  a  house,  a  small  enclosure  covered 
with  netting  to  prevent  it  from  flying  away.  The  most 
common  exotic  tinging  birds  kept  in  aviaries  are  ca- 
naries ;  and  the  most  common  exotic  ornamental  birds 
are  turtle  doves,  and  birds  of  the  parrot  tribe.  The 
ornamental  and  curious  birds  which  live  in  climates  si- 
milar to  that  of  Britain  may  be  divided  into  two  classes, 
the  terrestrial  and  the  aquatic.  Of  the  former,  the  most 
ornamental  are  the  gold  and  silver  pheasants,  and  the 
common  pigeon,  including  its  numerous  varieties  ;  and 
among  the  latter,  the  white  and  black  swans,  the  Mus- 
covy duck.  ftc.  The  most  complete  aviaries  In  the 
neighbourhood  of  London,  exclusive  of  those  in  the 
Zoological  Gardens,  are  those  at  Woburn  Abbey,  and  at 
Knowsley. 

A  VI'CULA.  A  name  applied  to  a  genus  of  bivalve*, 
in  some  of  the  species  of  which  the  shell,  when  expanded, 
offers  a  slight  resemblance  to  a  bird  flying.  The  shell  is 
equlvalve.  with  a  rectilinear  hinge,  notched  at  the  an- 
terior edge  for  the  passage  of  a  hyssus :  the  anterior 
adductor  muscle  very  small.  To  this  genus  belong*  the 
celebrated  pearl  oyster,  Aficula  marearitifera. 

AVOI'DANCE.    In  Ecclesiastical  - 
condition  of  a  benefice  w 

^Sv^IHin"p(yis.  or  AVERDUPOIS.  (Fr. 
du  pnU,  to  hrnre  weight;  or  perhaps  from  an  old 
French  verb,  averer,  to  verify.)  Tho  name  given  to 
the  common  system  of  weights  in  England,  by  which 
goods  in  general,  excepting  the  precious  stones  and 
medicines,  are  weighed.  The  standard  weight  of  this 
country  is  the  grain,  which  is  ordered  by  act  of  parlia- 
ment, ft  Geo.  IV.  c.  74.,  to  be  such  that  "  a  cubic  iivrh  of 
distilled  water,  w  eighed  in  air  by  brass  weights,  at  the 
temperature  of  62  degrees  of  Fahrenheit's  thermometer, 
the  barometer  being  at  30  inches,  is  equal  to  two  hundred 
and  fifty-two  grains,  and  four  hundred  and  fifty-eight 
thousandth  parts  of  a  grain.  A  pound  avoirdupois  con- 
tains 7<X)0  grains.  The  pound  is  subdivided  into  16  ounces, 
and  the  ounce  into  16  drams.  The  higher  denominations 
are  the  quarter-hundred,  the  hundredweight,  and  the 
ton  ;  28  pounds  making  a  quarter,  1 12  pounds  a  hundred- 
weight, and  20  hundredweights  a  ton.  The  pound  avoir- 
dupois is  greater  than  the  pound  troy  ;  the  latter  contain- 
ing only  S7G0  grains.  But  the  troy  ounce,  which  contains 
the  twelfth  part  of  &760,  or  480  grains,  is  greater  than  the 
ounce  avoirdupois,  which  contains  the  sixteenth  part  of 
7000,  or  4371  grains.  The  avoirdupois  ounce  u  con- 
sidered as  being  the  Roman  uncta,  which,  according  to 
Dr.  Arbutbnot,  contains  437J  grain 
i  it  several  grains  leas. 
In  some  orders  of  Henry  VIII.,  ad.  INI  I 
and  Queen  Elliabeth,  in  1588,  ordered  a  pound  of  this 
weight  to  be  deposited  in  the  Exchequer  as  a  standard. 
See  Weights. 

A  VOSE'T.  A  native  wading  bird,  characterised  by  a 
long  recurved  bill.    See  Recurvirostra. 

AVOWRY.  In  Law,  the  justification  advanced  In 
pleading  by  one  who  has  taken  a  distress  In  his  own  right 
when  sued  in  replevin.  The  avowry  must  contain  a 
sufficient  averment  of  right  to  have  return.  One  who 
justifies  as  having  taken  in  the  right  of  another,  is  said  to 
make  cognizance.    See  Replevin. 

AWA'RD.  In  Law,  the  judgment  pronounced  by  one 
or  more  arbitrators,  at  the  request  of  two  parties  who  are 
at  variance,  for  ending  the  matter  in  dispute  without  the 
decision  of  a  public  tribunal.  The  act  of  reference  to  an 
arbitrator  is  termed  a  submission. 

Br  the  stat.  9  ft  10  W.  8.  c.  15.  it  is  provided  that 
parties  desirous  to  end  a  controversy  may  agree  that 
their  submission  of  the  suit  to  arbitration  shall  be  made 
a  rule  of  any  court  of  record  ;  and,  after  such  rule  the 
party  disobeying  the  award  is  liable  to  be  punished  for  a 
contempt  of  the  court.  But  the  award  may  be  aet  aside  for 
various  causes,  as  corruption.  Informality,  Ac, by  motion 
in  court  within  one  term  after  the  award  is  made.  When 
submission  to  arbitration  has  been  made  a  rule  of  court, 
it  is,  "by  3  ft  4  W.  4.  c.42.  s.  39.,  not  revocable  by  either 
party  without  leave  of  the  court.  The  arbitrators  have  a 
jurisdiction  over  the  costs  of  the  action  as  well  as  over 
the  matter  In  controversy  ;  and,  in  case  of  a  reference  at 
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nisi  priut,  they  may  refer  the  costs  to  be 
proper  officer  of  the  court.    An  award  must  I 
writing,  signed  and  sealed  by  the  arbitrators. 

AWN.  (Derivation  unknown.)  A  stiff,  usually 
rough,  bristle,  proceeding  from  the  end  or  some  other 
part  of  a  leaf,  or  of  a  leafy  organ  ;  it  is  the  beard  of 
grasses,  and  often  proceeds  in  those  plants  from  tho 
base  of  cither  glumes  or  pales.  An  awn  is  In  reality 
cither  a  vein  separating  from  its  parenchyma,  or  a  rigid 
sharp-pointed  barren  branch  of  inflorescence.  A  part  is 
said  to  be  awned,  or  aristate,  when  furnished  with  this 
organ. 

AWNING.  In  Hort.,  a  temporary  covering  for  plants. 

_  of  cloth  of  some  kind,  stretched  by 
ropes,  cords,  or  wooden  rods,  so  as  to  protect 
I  against  a  wall,  or  flowers  in  a  bed.  An  aw  ning 
for  a  tulip  bed  is  the  most  complete  structure  of  this  de- 
scription, and  is  so  constructed,  by  means  of  lines  and 
pullies,  that  the  sheeting  can  be  either  pulled  up  or  let 
down  over  a  bed  of  considerable  length  in  two  or  threw 
minutes. 

A'XESTONE.    A  tough  silicomagnesian 
sometimes  shaped  into  cutting  Instruments.  S 

PHHITK. 

AXI'FEROUS.  (lat.  axis, a  centre,  and  fero.  Ibear.) 
A  name  given  to  those  plants  which,  like  lichens,  fungi, 
&c,  consist  exclusively  of  an  axis,  without  any  leaves  or 
appendages  of  it. 

A'XIL.  (Lat.  axilla,  the  armpit.)  That  part  of  a 
plant  where  a  leaf  fits  on  a  branch,  forming  an  angle  with 
it :  or  where  two  branches  diverge  from  each  other. 

A'XILE.  (Axis.)  Lying  in  the  axis  of  any  thing  ;  as 
an  embryo,  which  lies  In  the  axis  of  a  seed,  that  is  from 
the  base  to  the  end  diametrically  opposite. 

AXl'LLA.  (Lat.  axilla,  the  armpit.)  In  Anatomy, 
the  hollow  below  the  base  of  the  arm,  at  its  insertion 
Into  the  chest.  An  interesting  region  in  topograpmcal 
anatomy,  containing  important  arteries,  veins,  nerves, 
glands,  Ac.  which  are  termed  '  axillary.' 
AXI'LLARY.  Growing  in  an  axil.  The  term  is  mo- 
by  the  prefixing  different  Latin  prepositions  :  thus. 


Infra  axillary,  signifies  growing  from  below  the  axil ; 
extra  axillary,  on  one  side  of  it ;  and  supra  axillary,  from 
above  it. 

A'XINITR.  (Gr.  if' m,  an  axe.)  A  mineral  usually 
occurring  in  axeshaped  crystals  ;  it  is  an  alumino- silicate 
of  lime  and  iron. 

A'XIOM.  (Gr.  i{<«*,  /  demand.)  In  Geometry,  a 
proposition  which  it  is  necessary  to  take  for  granted, 
and  which  therefore  admits  of  no  demonstration.  The 
following  are  among  the  propositions  of  this  kind  < 
elated  by  Euclid :  "  Things  that  are  equal  to  the 
tiling  are  equal  to  one  another."  "  The  whole  is  gi 
than  iu  part. "  "  If  equals  be  added  to  equals,  the  suras 
will  be  equal."  "  If  two  figures  when  placed  the  one 
on  the  other  entirely  coincide,  they  are  equal  in  every  re- 
spect." The  formal  statement  of  such  propositions  Is 
totally  useless,  or  rather  tends  only  to  produce  obscurity. 

In  Philosophy,  properly  that  which  is  de- 
manded, or  postulate.  It  is  used,  In  the  mathematical 
leal  sciences,  in  the  sense  of  a  proposition,  to 
which  the  assent  of  the  student  is  dei 
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proof,  as  a  foundation  for  farther  argument. 

A'XIS.  (Lat.  an  axletrec.)  That  part  In 
about  which  particular  organs  arc  arranged.  Thus,  the 
stem  is  an  axis  for  the  branches ;  a  branch,  an  axis  for 
leaves ;  the  rachis,  an  axis  for  the  divisions  of  inflo- 
rescence ;  nnd  the  receptacle,  gynobase,  or  columella,  is 
the  axis  of  the  fruit.  The  term  is  also  applied  to  the 
imaginary  point  round  which  parts  of  any  sort  are  ar- 
ranged. 

Axis.  (Lat.  axis.)  In  Architecture,  a  real  or  imagin- 
ary straight  line  passing  through  any  body  on  which  it 
may  revolve;  the  axis  of  a  column,  for  instance,  is  a 
straight  line  drawn  down  through  its  centre ;  the  axis  of 
the  Ionic  volute  is  a  line  drawn  through  the  two  eyes, 
front  and  rear. 

Axis.  (Lat.  axis.)  In  Mechanics,  signifies  in  gr 
the  straight  line,  real  or  imaginary,  about  which  <* 
turns.  In  this  sense  it  is  called  the  axis  of  rotation, of 
lation,  Ac,  according  to  the  motion  of  the  body.  In 
met  ry,  the  axis  of  a  figure  is  a  straight  line  atwut  whic 
parts  of  the  figure  are  symmetrically  disposed.  Thus,  the 
axis  of  a  cone  is  the  line  drawn  from  the  vertex  to  the 
centre  of  the  base ;  and  the  axis  of  a  cylinder,  the  line  drawn 
through  the  centre  of  its  two  ends.  In  the  ellipse  and 
hyperbola,  the  transverse  axis  Is  the  straight  line  drawn 
through  the  two  foci ;  and  the  conjugate  axis,  that  drawn 
through  the  centre,  perpendicular  to  the  transverse.  In 
general,  by  the  axis  of  a  curve  line  is  meant  that 
diameter  which  has  its  ordinate*  at  right  angles  to  it. 
We  also  speak  of  the  axes  of  the  co-ordinates  of  a  < 
meaning  the  lino  on  which  the  abscissa  are  taken. 

AXIS  IN  PERITROCHIO.  One  of  the  five  mecha- 
nical powers,  consisting  of  a  peritrochlum  or  wheel  fixed 
immovably  to  an  axle,  so  that  both  turn  together  round 
tho  axis  of  motion.   The  power  is 
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AXOLOTL. 

of  the  wheel,  and  the 

round  the  axle.  The 
saw  as  that  gained  by  a  lever,  the 
u  equal  to  the  radius  of  the  wheel, 
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S  inchfi,  a  weight  of  one  pouni" 
;»->ir.<  roinul  the  wheel  would 
poandi  ihnllarly  suspende 
A'XOLOTL.   (Axolotes,  is,  em 
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AYE-AYE.  The 
raped  of 

it  placed  by  Curler  In 


placed  it. 
AZA'LEA.   (Gr.  A^Asar,  eYf.)  A 


North  America  and  China.  They  have 
or  bell-shaped  richly  coloured  Bowers, 
vhich  are  in  tome  species  fragrant.  The  name  has  appa- 
r--itl;.  i.r:i  derived  from  tin- dry  brittle  nature  ol  their 
They  differ  from  rhododendron  chiefly  in  being 


A  ZIMUTH.  (From  the  Arabic  )  A  term  used  in 
ay,  to  denote  the  arc  of  the  horlxon  intercepted 
the  meridian  and  the  vertical  circle  passing 
a  star  or  other  celestial  body ;  or  the  angle 
1  at  the  lenlth  by  the  meridian  and  the  vertical  circle 
in  vhieh  the  body  la  situated.  The  azimuth  may  be 
counted  either  from  the  north  or  the  south  point  of 
the  horizon :  modern  astronomers  seem  to  prefer  begin- 
'-Jaf  at  toe  north  point,  and  counting  eastward  and  west* 
•>ni  to  1*0° ;  but  it  is  not  one  of  those  elements  usually 
•tamed  in  astronomy,  being  easily  deduced  from  the 
<Wlination,  which  can  he  measured  much  more  con- 
"■nxmtlj  and  accurately.  In  trigonometrical  surveys, 
L-j*nfT,  on  the  earth  s  surface,  the  accurate  deter- 
cmauoo  of  the  azimuth  of  an  object  is  an  operation  of 
*"J  met  importance.  It  Is  usually  made  with  the 
Jite. 

AZIMUTH  CIRCLES,  or  VERTICAL  CIRCLES, 
*»  treat  circles  of  the  sphere  passing  through  the 
s-tutk,  and  intersecting  the  horlxon  at  right  angles. 

AZ1M1  Til  COMPASS.    Arompass  used  at  sea  for 

u*  magnetic  meridian. 

AZIMUTH  DIAL.  A  dial  of  which  the  stile  or 
!*mnn  it  perpendicular  to  the  plane  of  the  horlxon.  It 
"  walled  because  the  thadow  marks  the  sun's  aaimuth. 

A'ZOTANE.  Sir  H.  Davy  proposed  to  designate  the 
wnpounds  of  ehlorine  by  the  termination  anc,  and  con- 
^•juently  dinJnguUhed  the  compound  of  chlorine  and 
uotr,  or  chloride  of  azote,  by  the  above  name. 

A'ZOTK.  (Gr.  n,  not,  and  Z*r„  life. )  A  simple  gase- 
ow  body,  unfit  for  respiration  ;  it  forma  four-fifths  of  our 
atmosphere.    Sre  NithoObj*. 

A'Zl'RK.  (Fr.  axur.)  In  Painting,  a  sky-coloured 
That  made  of  lapis  lazuli,  called  ultramarine,  Is  of 
treat  ralue  to  the  painter. 

A'zt  at.  (Fr.  azur.  >><>»,■. *  In  Heraldry,  one  of  the 
r-*<*m.  or  tinctures,  employed  in  blazonry.  It  Is  eqid- 
>  J«i>t  to  sapphire  among  precious  stones,  and  Jupiter 
awsw  planets.  In  engraving  it  is  represented  by  hori- 
i"-ital  line*. 

A'ZURITB.  ArLAtuLrre. 
A'ZYGOS.  (Gr.  a,  without,  and  ytysr,  a  yoke, 
*  has  no  fellow.)    In  Anatomy, 
»«ns,  Ac,  are  so  called. 


B.  The  second  letter  in  all  European  alphabets,  and 
w i  that  of  most  other  languages.  B  is  one  of  those  letters 
•"'■"h  the  Eastern  grammarians  call  labial,  because  the 
•■nnripal  organs  employed  in  its  pronunciation  arc  the 
V*-  h  has  a  close  affinity  to  the  other  labial  letters  P 
*  ;  and  by  the  Saxons  it  la  confounded  with  the 
Wro^r.  and  with  the  latter  by  the  modern  Greeka, 
.Haunts,  and  Gascons.    Hence  the  sarcastic  remark, 
tiat  in  Gaicony  "vlvere"  and  **blbere"  are  the  same 
Among  the  Greeks  and  Hebrews,  B  signified  2  ; 
'•»'       Human*  MO  (el  B  Ericentuon  per  so  retln<  re 
"■-«ur) ;  with  a  dash  over  it  It  denoted  3000,  and  with  a 
'  of  accent  below  it  SCO.    The  Romans  also  used  it 
l.?k**frip<ion«  at  an  abbreviation  for  Baccho.  Beleno, 
JHiemerCTiti,  Ac;  B.  B.  for  bene  bene  (i.e.Optlme),  B.  L. 
wr  lector  benevole.  B.  F.  (affixed  to  decrees  or  senatus 
^**h*)  for  bonum  factum.    In  modern  times  also  it  is 
^•s an  abbreviation  fork/ore,  as  B.C.  (before  Christ) ; 

{>*  bachelor,  as,  B.A..  B-LL.,  B.D.  (bachelor  of  arts, 
*«»wi,of  divlulty).  In  music,  B  U  the  note  on  the  second 
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BACCALAUREAT. 
line  In  the  bass,  and  the  third  in  the  treble ;  and  In  the 


mercury. 

B  Molls:.  ( L at.  moll e,  soft. )  In  Music,  one  of  the 
notes  in  the  musical  scale,  usually  called  soft  or  fiat  \j, 
to  distinguish  it  from  Bquadro  (square),  fc. 

BAAL,  orBKL.  (Heb.)  A  god  of  the  l'humlclani 
ana  Carthaginians,  worshipped  chiefly  at  Tyre.  The 
term  Baal,  common  to  all  the  Eastern  languages,  sig- 
nifies lord  or  master  ,  and  this  circumstance  has  pro- 
bably given  rise  to  the  various  contradictory  opinions 
that  prevail  resisting  thi*  divinity.  Servius  (in  Am.  I.), 
who  is  followed  bv  Vosslus  (7W.  Gent.  b.  xl.  c.  4. ), 
observes  that  Baaf  in  the  Kunic  language  had  two  signi- 


fication!:  the  one  denoting  Saturn,  the  other  equivalent 
to  the  Greek  Zm*.  Accordingly,  if  Baal  and  Zn*  be 
words  of  similar  Import  In  different  languages,  we  may 
anolr  to  the  former  what  Varro  relates  of  the  Utter,  that 

under  this  title 


apply  to  the  former  what  Varro 
the  number  of  divinities  .. 

amounted  to  three  hundred.    This  opinion,  it  would  ap- 
■ ,  was  held  also  by  Milton, 

With  the** came  the;  who,  from  the  1 
<>f  old  Kui-hraH*.  lo'll.«  t.nxA  r1- 
KiTrjrt  fr>iin  Syitan  around,  had  .. 
Vt  Uuuiim  anil  A»tamb,  Air.  Ac. 

h  is  probable  that  the  Baal  of  the  Phoenicians,  and  the 
Belu»  of  the  Babylonians,  » nose  worship  was  so  assi- 
duously cultivated  (Herod,  i.),  were  one  and  the  same 
divinity.  The  priests  of  Baal  amounted  to  4S0;  and, 
among  other  sacrifices  offered  upon  his  shrine,  the  Bible 
mentions  human  victims.  To  the  zealous  devotion  paid 
by  the  Eastern  nations  to  this  divinity,  and  the  wide  cir- 
culation of  hi*  worship,  the  adoption  of  hi*  name  in  the 
appellation  of  distinguished  Individuals,  such  as  Han- 
nibal, Bchhaxar.  A  drubal,  Ac.  bears  ample  testimony. 
(Seldt  ii,  de  Diit  Syns  ;  ShuckJord'M  Connection,  b.  v.) 

BA'BKL.  (Heb.)  A  tower  undertaken  to  be 
built  shortly  alter  the  flood  by  the  posterity  of  Noah, 
and  rein.irW.iMe  for  the  frustration  of  the  attempt  by 
the  confusion  of  language*.  About  1700  years  after  the 
erection  of  the  tou  er  of  liabel,  Herodotus  saw  at  Babylon 
a  structure  consisting  of  eight  towers,  raised  one  above 
another,  and  each  7ft  feet  high  (Herod,  b.  1.)  *  but  whe- 
ther this  structure  was  the  famed  tower  of  Babel  or  not, 
it  Is  impossible  to  ascertain.  It  Is  generally  supposed, 
however,  both  by  ancient  and  modern  writers,  that  the 
city  of  Babylon  afterwards  occupied  the  site  of  Babel,  and 
that  the  famous  temple  of  Belus  was  built  from  Its  ruins. 
A  great  difference  of  tradition  prevails  as  to  the  height 
of  the  tower  of  Babel.  While  the  orientalists  maintain 
that  It  was  10,000  fathoms,  or  about  12  miles  high,  St. 
Jerome  asterts,  on  the  authority  of  eyewitnesses  who  had 
examined  the  ruins  of  a  tower  at  Babylon,  that  it  was 
4  miles  high,  and  there  are  other  statements  still  more 
extravagant.  With  regard  to  modern  travellers  who 
pretend  to  identify  the  ruins  found  on  or  near  the  site 
of  ancient  Babylon  with  the  tower  of  Babel,  their  ac- 
counts are  so  discrepant  and  indefinite,  as  to  render  it 
doubtful  If  any  of  them  have  seen  the  genuine  ruins  of 
this  celebrated  %w*r' ^j^^fj^^fj^^jf^' 

d°BABIA'NA.  A  genus  of  Cape  plants  belonging  to 
the  natural  order  Iridaeete.  The  name  Is  derived  from 
Babianrr  a  term  given  by  the  Dutch  colonists  to  these 
plants  in  consequence  of  the  avidity  with  which  their 
roots  are  devoured  by  the  baboons. 
BA'BILLABD.  The  name  of  a  small  frugivorous 
bird,  the  Curruca  gurrnla:  also  <  .died  tho 
'  or  babbling  fauvette,  lesser  white  throat, 
andnettlc-crecpcr. 

BABOO'S.  The  monkeys,  or  quadrumana,  which 
have  projecting  ridges  above  the  eyes,  long  and  tr  uncate 
muzzles,  cheek-pouches,  ischiatlc  callosities,  and  gene- 
rally short  tails.         _  .        ,     ,   ...  . 

BABY  UO U'SSA. n  The  name  of  an  animal  of  the  hog 
kind  (Sus  babiruua  Cut.)  inhabiting  «»>• /»f«««  »f  *■ 
Indian  Archipelago,  with  longer  legs  aid  longer  tusks 
than  the  other  species  of  hog  ;  both  the  upper  and  the 
lower  tusks  curve  upwards  and  backwards,  ami  serve  as 
a  defence  to  the  eyes  while  the  animal  forces  Its 
through  the  entangled  jungles. 

BA'CCA.  A  berry;  usually  ai_ 
ing  several  seeds.  In  Its  most  exact  application  it  Is  a 
succulent  fruit  filled  with  pulp,  in  which  the  seeds  lie 
loosely,  as  In  the  gooseberry.  _,  , 

BACCALAU'KEAT.  (Lat.)  The  first  or  lowest 
academical  degree  in  the  EngUsh  and  trench  univer- 
sities. The  mode  by  which  this  degree  is  attainable  ia 
different  In  different  universities.  Oxford  and  Cam- 
bridge have  two  ways  of  conferring  it:  I.  By  examin- 
ation to  which  those  students  alone  are  admissible  who 
have  pursued  tho  prescribed  course  of  study  for  the  space 
of  three  years.  2.  By  extraordinary  diploma,  granted  to 
individuals  wholly  unconnected  with  the  university. 
The  runner  cl.u-  are  M\h-<1  1U<  cd.iun  i  1  minati.  the 
latter  Bat  calaurci  Currcntes.    In  France,  the  degree  of 
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BACCAULARIS. 

Baralaureat  ( Baccalaureus  Literatim ')  It  conferred  la. 
dlseriminattiy  upon  such  natives  or  foreigners  as,  after 
a  strict  examination  in  the  classic*,  mathematics,  and 
philosophy,  are  di-clared  to  be  qualified.  In  the  German 
universities,  the  title  "  Doctor  Pbilosopbisf ,"  has  long 
h**en  substituted  for  Baccalaureus  Artium  or  I.ltcranim. 
In  the  middle  ages,  the  term  Baccalaureus  was  applied 
to  an  Inferior  order  of  knights,  who  came  into  the  field 
unattended  Lit  tumIi:  from  tbera  it  wis  transferred  to 
the  lowest  class  of  ecclesiastics ;  and  thence  again,  by 
I'upe  Gregory  IX.,  to  the  universities.  There  are  few 
words  whose  origin  has  been  more  controverted  than 
that  of  Baccalaureat ;  and  both  the  military  and  literary 
classes  nave  asserted  their  claims  to  this  honour  with 
equal  teal  and  ingenuity.  While  the  former  maintain 
(hat  It  is  either  derived  from  the  bacidus  or  staff  with 
which  knights  were  usually  invested,  or  from  bat 
chevalier  (an  inferior  kind  of  knight),  the  latter,  per- 
haps with  more  plausibility,  trace  its  origin  to  the 
custom  which  prevailed  universally  among  the  Greeks 
and  Romans,  and  which  was  followed  even  In  Italy  till 
the  thirteenth  century,  of  crowning  distinguished  in- 
dividuals with  laurel :  hence  the  recipient  of  this  honour 
was  styled  Baccalaurcus  (quasi  baccis  laureis  donatus). 
BACCAULA'RIS.  A  fruit  consisting  of  several  dis- 
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the  various  derivations  that  hare  been  suggested  for  this 
word,  $ee  Bacc  »lai  be\t. 

Bachklos.    In  Heraldry,  the  lowest  order  of  knight- 
h«N*l.  Sec  K  v  m 

Baciikiob.  In  the  Livery  Companies  of  London,  is  one 
who  is  not  yet  uluiitted  of  the  livery  ;  also  called  yevman. 

BACILLA'KK<£.     A  small   group  of  Algaceous 
plants,  having  an  extremely  simple  structure,  and  in 
I  part  the  same  as  what  are  called  Cymbellea*.  They 
|  stand  on  the  limits  of  the  animal  and  vegetable  king- 
doms, and  are  said  to  have  a  power  of  spontaneous 
motion. 

BACI'LLUS.   A  name  given  to  the  cotyledon  of  the 
hyacinth  by  Link. 

BACK  (from  the  Saxon  base)  OF  A  HIP.  In  Archi- 
tecture, the  upper  faces  of  the  hip-rafter  between  the 


OA'CCH 


receptacle. 
CHA.  In 


Entomology,  a  genus  of  the  order 
The  two  basal  joint*  of 
der,  with  the  remaining 


Join  Undepressed* 
marked  with  yellow, 

"'KcCHA^A^A^Ut.)  Festivals  In  honour  of 
Bacchus.    In  the  mythology  of  the  Greeks  and  Romans, 


and  It  is 


aythology 
allusion  is  constantly 
Bacchus  achieved  over 
posed  that  these  festivals  were 
that  event.  They  consisted  originally  of  a  _ 
cession,  in  which  the  priests  and  priestesses  of 
bore  the  principal  part,  and  were 
games,  spectacles,  and  theatrical  repi 
at  a  later  period  of  Grecian  history,  they  assumed  a 
totally  different  character  :  vice,  debauchery,  and  licen- 
tiousness became  their  distinguishing  characteristics  ;  and 
I'lato  (de  Leg.  asserts  that  during  the  celebration  of 
these  festivals  be  has  seen  the  whole  Athenian  populace 
In  a  state  of  drunkenness-  At  Athens,  there  were  two 
principal  Bacchanalia  held  annually:  vis.  Bacchanalia 
Dionysia  or  Majors,  celebrated  In  the  city  about  spring 
time  ;  and  Bacchanalia  Lenses  or  Minora  (so  called  from 
,  a  wine  press),  celebrated  in  the  country  during 
autumn.  On  these  occasions,  the  Bacchae  or  priestesses 
of  the  god  ran  up  and  down  the  mountains  in  a  frantic 
iii  inniT  (Stat.  Theb.  ti.91  I.  clad  :n  <U»'->km«.  with 
spears  in  their  hands,  bound  at  the  points  with  ivy- 
leaves  (thyrsi),  and  using  the  wildest  gestures  and  ex- 
clamations.   ( See  the  Bacchec  qf  Euripides.) 

These  festivals  were  introduced  from  Greece  into 
Etrurla,  and  thence  by  an  easy  transfer  into  Rome, 
where  they  were  at  first  celebrated  chiefly  by  young  men 
on  their  laying  aside  the  toga  prsrtexta  for  the  toga 
vlrilis.  But  they  soon  after  extended  among  all  classes 
of  the  community  ;  and  In  the  course  of  time  such  were 
the  enormities  practised  at  their  celebration,  that  the 
senate  (a.  v.  c.  ofi6)  came  to  the  resolution  of  abolishing 
them  entirely.  Virgil,  In  the  7th  book  of  the  JRncid,  gives 
a  graphic  description  of  these  festivals,  and  says  that  the 


And  Juvenal  uses  the  term 
i  aud  licentious  life  : 


Qui  Curio*  Unrulant,  et  Bacchanalia  vrvwnt. 

BA'CCHUS,  or  DIONY'SUS  (Aim***).  The  god 
of  wine,  and  son  of  Jupiter  and  Semcle  daughter  of 
Cadmus.  His  mother  perished  in  the  burning  embraces 
of  the  god.  whom  she  persuaded  to  visit  her  with  bis 
attribute  of  royalty,  the  thunderbolt ;  the  embryo  child 
was  sewn  up  in  Jupiter's  thigh,  whence  In  due  time  he 
was  produced  to  light.  Mythology  abounds  with  the 
adventures  of  Bacchus,  the  most  noted  of  which  are,  the 
transformation  of  the  Tyrrhenian  pirates,  who  carried 
him  off  to  sell  for  a  slave.  Into  dolphins  ;  his  revenge  on 
the  scoffing  Pentheus  5  and  his  invasion  and  conquest  of 
India.  Bacchus  was  generally  represented  as  a  young 
man  of  effeminate  appearance,  with  a  garland  of  Ivy 
binding  his  long  hair ;  In  his  hand  he  bore  a  thyrsus  or 
rod  wreathed  with  Ivy,  and  at  his  feet  lay  his  attendant 
panther. 

B  ACCI'FER OUS.   Bearing  berries. 

BA'CHKLOR.  In  the  English  Universities,  the  lowest 
degree  In  arts,  law,  divinity,  medicine,  and  music.  It  Is, 
Hke  other  university  honours,  of  French  origin.  For 
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two  sides  of  a  hipped  roof,  so  formed  to  an  angle  as 
be  in  the  same  plane  with  the  rafters  on  each  side  of  it. 

BA'CKER.    In  Architecture,  a  term  used  to 
narrow  slate  laid  on  the  back  of  a  broad 
slate  where  the  slates  begin  to  diminish  in 

BACKG  A'MMON.  A  game  plaved  with 
persons  on  a  table  divided  into  two  parts, 
there  are  12  black  and  as  many  white  si 


points.  Each  player  has  15  men,  black  and  w  hlte,  to  dis- 
tinguur)  them.  This  game  is  of  Welch  origin,  and  is 
said  to  have  been  Invented  in  the  period  preceding  the 
Conquest.  (Gloss,  ad  Lege*  Was**.,  cited  by  Henry, 
vol.lv.  p.  404.)  Backgammon  can  only  be  learned  by 
observation  and  practice  ;  and  though  much  depends  on 


variety 

verC,PUU  r8  U' 
BACK  THE  OARS.  To  row  the  oars  backwards. 
BACK  AND  FILL.  To  keep  a  ship  la  the  middle  of  the 
stream  of  a  narrow  river,  by  alternately  advancing  ahead 
from  one  shore  and  moving  backwards  from  the  opposite) 
shore,  while  the  stream  carries  her  along,  the  wind 
being  contrary  to  the  direction  of  the  stream. 

BACK- STAFF.  An  instrument  used  before  the  in- 
vention of  the  quadrant  and  sextant,  for  taking  the  sun's 
altitude  at  sea.  In  using  it  the  observer  turned  his  back 
to  the  sun,  whence  the  instrument  had  its  name.  It  was 
Invented  by  Captain  John  Davis,  about  the  year  1590, 

BACK-STAYS.  In  Sea  language,  ropes  stretched 
from  the  top-mast  heads  to  the  starboard  and  larboard 
sides  of  the  ship,  their  use  being  to  support  the  top- 
masts, and  second  the  efforts  of  the  shrouds.  They  , 
distinguished  Into  breast  back-stags  and  after  back-i 
according  as  the  strain  on  the  mast  is  caused  by 
wind,  or  a  wind  further  aft.   See  Rigging. 

BACO'NIAN  PHILOSOPHY.     The  system  pro- 
pounded by  Francis  Bacon,  Lord  Verulam.    It  Is  usual 
to  speak  of  this  philosophy  as  if  it  were  a  new  invention 
of  its  illustrious  founder —as  if  the  method  of  induction 
were  a  mode  of  philosophising  unknown  before  his  time, 
and  in  direct  opposition  to  preceding  systems,  especially 
that  of  Aristotle :  this  opinion,  we  conceive,  is  entirely 
erroneous.   Aristotle  has  in  many  parts  of  his  works 
clearly  and  satisfactorily  explained  the  Inductive  method, 
and  has  himself,  In  his  physical  writings,  given  examples 
of  its  application.   Lord  Bacon's  distinguishing  merit 
consists,  we  believe,  rather  in  tbe  attention  which,  by 
his  splendid  eloquence,  his  wonderful  power  of  illustra- 
tion, his  comprehensive  views  of  the  relations  of  the) 
sciences  to  each  other,  and  his  unhesitating  faith  in  the 
boundless  progress Iveness  of  human  know  ledge,  he  suc- 
ceeded in  awakening  In  the  minds  of  his  countrymen, 
than  In  any  philosophical  discoveries*  properly  so  called. 
No  man,  we  admit,  ever  obtained  a  clearer  insight  into 
the  nature  and  province  of  inductive  research  ;  no  man, 
certainly,  has  laid  down  with  such  rigour  and  accuracy 
the  rules  for  Its  successful  prosecution.   The  various 
modes  of  experimenting  and  observing  (in  the  languasxc 
of  Bacon  instances)  are  classed  under  twenty-sere 
heads ;  and  the  circumstance*  under  which  each  kind 
applicable  are  stated  with  great  fulness  and 
This  is  done  in  the  second  book  of  his  Surum  ( 
the  former  book  of  which  consists  of  aphorisms  "on 
errors  of  tbe  human  Intellect  generally,  and  In  particuli 
of  preceding  philosophical  systems.  These 
under  the  name  of  Idols,  be  reduces  to  four  classes  : 
idols  of  the  tribe,  or  those  common  to  human 
generally ;  the  idols  of  the  cave,  or  those  generated, 
individual  peculiarities;  the  idols  qf  the  mark 
produced  by  the  Incorrect  use  of  words  in 


false  and  visionary  systems  of  philosophy,  to  which  the 
name  is  assigned  of  the  idols  qf  the  theatre.  His  o  w „ 
method  he  designates  as  holding  an  intermediate  place 
between  tbe  merely  empirical  and  C 
"  While  the  one,"  says  he,  -  like*. 


out  of  their  o 


Digitized  by  Google 
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train:  there  is  a  middle  and  a  better  way  —  that  of  the 
tor,  which  derives,  indeed,  iu  material  from  the  flower* 
m  the  garden  ami  the  field,  but  converts  and  digests  it  by 
tti  own  proper  virtue."  These  two  books  of  the  Organon 
firm  the  second  great  division  of  his  projected  under- 
ttkiuf,  the  I  t,t:  an  ratio  Magna,  or  Reform  i\f  Philosophy, 
2nd  relate  to  the  interpretation  of  nature.    The  treatise 
bt  Auemcnttt  Scientiarum  {qf  the  Advancement  itf Learn- 
mg )  constitutes  the  first '  division :  the  third  was  to 
cotuitt  of  a  history  of  the  phenomena  of  the  universe : 
the  fourth  {SctUa  Intellcctus)  was  to  comprise  an  ac- 
count of  the  processes  of  the  human  understanding,  with 
ruunplrs  from  various  sciences :  in  the  fifth  was  to  l>e 
rtouioed  the  introduction  to  the  Philosophia  Sccunda , 
or  Active  Philosophy,  which,  as  the  combined  result  of 
history  and  experience,  was  Itself  to  constitute  the  sixth 
and  List  division.  (See  his  Distributio  0 peris  ;  Bacon* 
Worts,  Uo  ed.  vol.  iv.)  Of  this  mighty  work  Bacon  only 
completed  the  first  two  divisions.    For  a  comprehensive 
and  impartial  estimate  of  the  value  of  the  Baconian 
ubiloMjpby,  the  German  scholar  may  consult  Tenne- 
mann'i  Oesfhuhte  der  Philosophic  lOter  band.  (Leipzig, 
HIT.)   An  account  of  the  Novum  Organon  has  been 
published  by  the  Society  for  the  DlflVuion  of  Useful 
Knowledge. 

BA'CTRIS.  (Or.  /3«xr«<»,  a  cane.)  A  genus  of  palms 
«ith  iplDy  ilender  stems  and  pinnated  leaves.  Their 
fruit  is  succulent,  and  manufactured  into  a  kind  of  wine  ; 
wslkinr  stick*  are  made  from  their  stems. 

BA'CULITES.  (Lot.  baculum,  a  slick.)  A  genus  of 
fossil  Tetrabranchiate  Cephalopods,  the  chambered  shells 
of  which  are  quite  straight,  but  differ  from  those  of  the 
Ortboceratites  in  " 
with  located  margin* 
t>  the  Ammonites. 

BADGE  H.    See  Melb*. 

BA'DISTER.  In  Entomology,  a  genus  of  the  order 
CMopirra.  and  family  Harpalidw.  This  genus,  with 
mse  otheri,  forms  a  leading  group  among  the  carnivorous 

BA'GGAGE.  (Fr.  bagagc.)  In  the  art  Military,  the 
detbes,  tents,  provisions,  and  other  necessaries  belonging 

j'rtnk™7'  ^8***  10  th^dCOb^teyancethf  ba^j**fr' 
»ntrroi  of  ancient  and  modern  tunes.  The  Homan 
•others  had  four  kinds  of  baggage  (bucellatum  or  corn, 
Urasfls  of  various  kinds,  v alii,  and  arms),  termed  by  a 
!  •*•'■}  of  language  impedimenta  ;  and  were  so  heavily 
!**»,  that  they  were  called  by  way  of  jest  muli  Marian}, 
*nd*rw»iw.  In  modern  times,  the  plan  is  every  where 
**>pted  of  ridding  the  soldier  of  all  unnecessary  en- 
nee ;  and  with  this  view  waggons  attached  to  each 
11  are  employed  for  the  conveyance  of  baggage,  and 
and  regulated  by  a  body  of  men  set  apart  for  the 


In  other  words,  it  is 
the  root  by  chopping. 


ratidg  the  straw  or 
by  a  drawing 


BA'GPIPE. 
origia,  and  is 
scribed  by 


appears  to  be  of  ancient 
to  tbe  tibia  utricular  it  de- 
of  it  is  given 


kvLoscinius  in  hts  Musurgia\\W>).  whence  it  appears 
Out  at  that  time  the  instrument  was  similar  to  that  now 


i»o*. 


■  by  the 


of  a  leather 


Uher  bag,  Inflated  through  a 
(or  a  bellows),  and  of  three 


W*« ;  two  of  which  give  only  one  note  each,  and  are 
filed  the  great  and  little  drone  ;  and  the  third,  somewhat 
to  tbe  oboe,  has  eight  ringer  holes.  The  bagpipe  is  pa. 
«M*  to  the  Scotch  and  Irish  nations. 

BA'IKALITE.  A  manganesian  epldote  from  lake 
Bus-d  in  Siberia. 

BAIL  (Old  Fr.  baiUer.  to  deliver  or  give  up),  in  Law. 
H  the  liberation  of  one  in  custodv,  whether  for  a  civil  or 
"  cause,  on  surety  taken  for  his  appearance  at  a 
place  certain.    In  civil  cases  bail  is  chief 


en,  in  order  to  regain  his  li- 
a  judge's  or- 


chicfly  of 

bail  to  the  sheriff,  and  bail  to  the  action; 
as.  bail  above  and  bail  below.  When  a 
r<T*wi  is  arrested  upon  an  affidavit  made  that  he  Is  in- 
«*ted  to  the  plaintiff  in  the  sum  of  207.  or  upwards 
(»mch,»inee  the  recent  act  for  abolishing  arrest  on  mesne 
pexrti,  1  *  a  Vict.  c.  10.,  must  al*o  state  that  there  is 
probable  cause  for  believing  that  the  defendant  is  about 
"suit  England),  he  has  t 
bfty  (unless  previously  discharged  under 
°er  >M>  execute  a  bail  bond  to  the  sheriff,  the  condition  of 
•  hlch  U,  that  he  will  at  the  proper  period  put  in  special 
1*1.  which  amounts  to  an  appearance  in  court !  at  this 
Period  he  either  puts  in  special  bail,  who  are  two  or  more 
J*rsooa,  »ho  undertake  generally  that  If  the  defendant 
lost  the  verdict  he  shall  pay  the  amount  awarded  against 
hnn.  or  render  himseir  to  custody,  or  that  they  will  do  it 

'  i  Into 
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Of  felony,  is 


by  two 


BALiENA. 

in  cases  where  the  evidence  against  the  prisoner  Is  not 
such  as  to  raise  a  strong  presumption  of  his  guilt. 

BAIL-BOND,  in  Law,  is  a  deed  executed  by  a  party 
arrested  on  mesne  process  (see  Arrest),  and  two  persons 
as  his  sureties,  to  the  sheriff,  conditioned  for  his  canting 
special  bail  to  be  put  in.  If  the  defendant  neglect  eOer- 
wards  to  put  in  and  perfect  such  bail,  the  plaintiff  usually 
takes  from  the  sheriff  an  assignment  of  the  bail-bond,  and 
proceeds  against  the  defendant  in  a  separate  action. 

BAI'LIE.  The  name  by  which  the  municipal  magis- 
trates of  Scotland  arc  designated.  The  term  is  synony- 
mous with  alderman. 

BAl'LIFF.  ( Fr.  bailler,  to  deliver.)  The  term  pro- 
perly meant  "  lessee  : "  whence  It  came  to  signify  more 
generally  deputy,  and  was  applied  to  those  officers  who, 
by  virtue  of  deputation  either  from  the  sheriff  or  the 
lords  of  private  jurisdictions,  exercised  within  the  hun- 
dred, or  whatever  might  be  the  limits  of  their  bailiwick, 
certain  judicial  and  ministerial  functions.  With  the  dis- 
use of  private  and  local  jurisdictions,  the  meaning  of  the 
term  became  commonly  restricted  to  such  persons  as 
were  deputed  by  the  sheriff  to  assist  him  in  the  merely 
ministerial  portion  of  his  duty,  such  as  the  summoning 
of  Juries  and  the  execution  of  writs.  Theso  persons  are 
called  bound  bailiffs,  so  termed  from  the  obligation  which 
they  enter  Into  to  indemnify  the  sheriff  against  the  con- 
sequences of  his  responsibility  for  their  right  conduct  in 
the  discharge  of  their  duty. 

BAl'LlVVICK.  (  Fr.  bailll,  bailiff,  and  Lat.  vicus,  a 
village.)  The  dwelling-place  or  district  of  the  bailiff: 
it  also  signifies  a  county,  which  is  the  bailiwick  of  the 
sheriff,  or  tbe  particular  franchise  of  some  lord  who  has 
exclusive  authority  within  its  limits. 

BAI'LMENT.  In  Law.  Is  a  delivery  of  goods  In  trust, 
upon  a  contract,  express  or  implied,  that  the  trust  shall 
be  faithfully  executed  on  the  part  of  the  bailee,  or  re- 
ceiver. Transactions  with  carriers,  agents,  pawnbrokers, 
and  many  other  mercantile  proceedings,  arc  atiecUd  by 
the  law  of  bailment. 

BA'IKAM.  A  Mohammedan  feast,  instituted  in  imi- 
tation of  the  Easter  of  the  Christian  church,  and  follow- 
ing the  Khamaan,  or  month  of  fasting,  which  answers  to 
our  Lent.  In  consequence  of  the  Turkish  mode  of  rec- 
koning by  lunar  months,  these  periods  fall  successively 
In  all  the  seasons  during  a  cycle  or  thirty-three  years. 
Sixty  days  after  the  greater  follows  a  second  feast,  termed 
the  lesser  Bairam. 

BA'JADERES.  The  name  given  by  the 
guese  to  the  Indian  dancing  girls,  who, 
appellations,  are  partly  employed  as 
Instructed  in  music  and  dancing  by  the  priests  of 
Schiva  and  Vishnu,  partly  employed  by  the  grandees  of 
India  to  cheer  their  festivities  and  minister  to  their 
pleasure.  Their  dress  consist!  of  costly  materials, 
tastefully  arranged ;  and  their  movements  are  i 
dexterous,  graceful,  and  fascinating,  at  least  If  we 
judge  of  them  from  the  Bajaderes  that 
Adelphi  theatre  in  the  autumn  of  1HW. 
character  and  proceedings,  they  bear  a 
blance  to  the  Ifierodouloi  of  the  Greeks. 

BA'JULUS.  (Lat.  porter.)  In  the  Lower  Greek  Em. 
pirc.  the  title  of  the  officer  to  whom  the  education  of  a 
prince  was  entrusted.  The  name  was  borrowed  by  va- 
rious Western  court*  which  imitated  the  etiquette  of 
Constantinople,  and  from  it  Some  have  erroneously  de- 
rived that  of  bailiff. 

BALAS'NA.  (Gr.  cwOsuks.)  The  Greenland  whale; 
also  a  generic  term,  comprehending  tbe  species  which 
agree  with  It  in  the  presence  of  whalebone  In  the  mouth 
and  the  absence  of  a  dorsal  fin. 

It  is  to  this  genus  that  the  whale,  properly  so  called, 
or  large-walcbone  whale  (Bal*na  mysticetus.  Linn.), 
belongs,  the  value  of  which  to  man  Is  such  that  large 
fleets  are  annually  fitted  out  expressly  for  iU  capture. 
The  food  of  the  whale  consists  exclusively  of  small  mol- 
luscous and  crustaccous  animals,  but  chiefly  the  Clio 
boreal  is;  and  as  these  animals  abound  only  in  the  Arctic 
seas,  the  whale  cannot  be  expected  to  frequent  for  any 
length  of  time  those  latitudes  in  which  its  food  is  scarce 
or  altogether  wanting.  The  long-continued  annual  de- 
struction of  the  Balama  mysticetus  has  greatly  diminished 
the  numbers  of  this  species,  and  driven  those  which  re- 
main to  the  extrcmest  limits  of  the  northern  seas  where 
their  means  of  subsistence  can  be  obtained. 

The  large-whalebone  whale  is  often  spoken  of  as  the 
largest  of  existing  animals,  but  it  is  inferior  in  magnitude 
to  the  small-whalebone  whale  (Balatnoptera).  The 
latter  attains  the  length  of  from  90  to  100  feet ;  while  the 
ordinary  dimensions  of  the  true  whale  are  from  AO  to  60 
feet  in  length,  and  from  90  to  40  feet  In  circumference. 
Tbe  terms  "  large-whalebone  "  and  "  imall-whalebone  " 
relate  to  the  sue  of  the  whalebone  or  baleen-elates, 
which  is  always  much  greater  in  the  genus  BnLma  than  in 
BaLrnoptera  ;  and  it  is  this  structure,  combined  with  the 
greater  amount  of  blubber  in  the  true  whale,  which 
renders  it  an  object  of  so  much  more  value  to  the  whale 
I  while  its  less  conn 
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efforts  to  escape  when  wounded,  make  it  a 
and  safe  pre>-  than  the  small-whalebone  whale. 

The  true  whale  is  chiefly  remarkable  for  the  Immense 
size  of  it*  head,  white  constitutes  a  full  third  of  the  entire 
length  of  the  animal :  it  is  narrow  alx>ve,  but  very  broad 
r,  where  it  consists  chiefly  of  a  largo  under  lip,  which 
fire  or  six  feet,  and  completely  overlap*  the  upper 


I  are  very  small,  and  are  placed  just  atwvo 
the  mouth.  The  external  opening  of  the 
is  scarcely  perceptible.  The  pectoral  this  are  of 
<rate  size  and  placed  about  two  feet  behind  the 
i  of  the  mouth.    The  nock  is  Indicated  by  some 


furrowing  of  the  skin,  but  there  is  no  constriction.  The 
greatest  circumference  of  the  cylindrical  body  is  a  little 
behind  the  pectoral  fins.  The  tail-fin  consists  of  two 
lobes  of  great  breadth,  measuring  20  feet  across  from 
tip  to  tip  in  a  full-grown  specimen ;  and  wielded  by 
muscles  of  enormous  power.  It  is  this  part  which  con- 
stitutes the  sole  organ  of  offence  and  defence  in  the  whale, 
for  it  has  no  teeth  wherewith  to  bite  or  lacerate  ;  a  single 
blow  of  the  tail  well  delivered  suffices  to  cut  a  stout  boat 
in  two,  or  to  send  it  whirling  through  the  air. 

The  plates  of  whalebone  arc  the  substitutes  for  teeth  in 
the  mouth  -,  they  have  a  similar  mode  of  development 
from  a  pulp  and  external  membrane,  and  differ  only  in 
form,  and  in  a  less  proportion  of  earthy  matter  in  their 
composition.  They  are  arranged  vertically  and  trans- 
versely, In  two  scries,  consisting  each  of  300  plates,  de- 
scending from  the  palatal  surface  of  the  upper  jaw,  and 
terminating  in  a  fringe  of  coarse  hairs  on  their  oblique 
lower  and  inner  margins,  which  hairs  arc  In  contact  with 
the  upper  surface  of  the  bulky  tongue  when  the  mouth 
Is  closed.  It  is  thus  that  the  mechanism  of  the  sieve  is 
realised  on  an  enormous  scale ;  and  while  the  water  gulped 
at  each  successive  mouthful  Is  drained  off  through  the 
interstices  of  the  baleen  plates,  the  molluscous  and 
crustaccous  animals  are  retained,  bruised  into  a  pulp 
between  the  muscular  tongue  and  coarse  fibres  of  the 
whalebone,  and  swallowed.  The  area  of  the  gullet  cor- 
re»|H>itd*  with  the  minute  character  of  the  food,  and  is 
relatively  smaller  In  the  whale  than  in  any  other  animal. 
The  stomach  is  divided  into  four  cavities ;  the  intestinal 
canal  Is  long  and  narrow,  and  provided  with  a  short  and 
simple  cufcum. 

'1  he  whale  has  usually  but  one  young  at  a  birth,  and 
brings  forth  in  the  early  spring.  1  ho  period  of  gestation 
is  unknown,  that  of  suckling  lasts  a  year.  In  this  stage  of 
their  growth  the  young  are  called  short  heads  by  the 
whale-fishers  ;  at  two  years  old,  and  until  they  are  able 
to  find  their  appropriate  food  in  due  abundance,  they  are 
termed  stunts  ;  when  they  begin  to  get  fat,,  and  until  they 
have  arrived  at  their  full  size,  they  are  called  skull  fish. 

The  interesting  details  of  the  profitable  but  perilous 
occupation  of  whale-fishing,  will  be  found  most  amply 
and  correctly  given  in  Scoresby's  Account  of  the  Arctic 
Jit-fans,  from  which  many  popular  narratives  have  been 
compiled.  The  l>aleen  and  the  blubber  are  the  only  parts 
of  the  animal  of  any  commercial  value,  and  the  quantity  of 
both  yielded  by  these  enormous  animals  is  of 


sidcrable.  The  length  of  the  largest  whalebone  plates  in 
a  whale  of  CO  feet  is  as  much  as  I  >  feet ;  and  the  blubber 


of  such  a  one  will  yield  more  than  20  tuns  of  pure  oil, 
the  proportion  of  oil  to  the  blubber  from  which  it  is  ex- 
tracted being  as  three  to  four.  The  blubber  is  princi- 
pally accumulated  at  the  circumference  of  the  body, 
beneath,  and  in  the  extended  tissue  of  the  skin;  an  im- 
mense quantity  of  fine  oil  is  also  lodged  in  the  cellular 
substance  of  the  tongue  ;  and  the  coarse  and  porous  bones, 
particularly  the  lower  jaw,  are  full  of  pure  oil. 

BA'L  AS  CK.  ( Lat.  balanx  or  bilanx,  probably  a  cor- 
ruptlon  of  valentla,  denoting,  in  low  Latin,  price  or 
value.)  A  machlri  for  weighing  substances.  The  pro- 
cess of  weighing  may  be  performed  in  various  ways,  and 
accordingly  there  are  several  kinds  of  balances ;  as  the 
common  balance  or  scales,  tho  bent  lever  balance,  the 
spring  balance,  the  steel-yard,  the  hydrostatic  balance, 
Ac.  (for  which  sec  the  respective  words).  The  term  is 
also  applied  to  any  apparatus  employed  for  comparing 
the  intensities  of  very  small  forces,  as  the  electric  ba- 
lance, the  balance  of  torsion,  Ac.  We  shall  here  confine 
our  remarks  to  the  philosophical  balance,  the  instrument 
used  when  great  accuracy  is  necessary  ;  for  instance  In 
assaying,  and  in  the  more  delicate  investigations  of  phy- 
sic* and  chemistry. 

Neglecting  the  mere  circumstance  of  construction,  and 
the  particular  methods  of  suspension,  the  balance  may 
be  represented  thus  :- 


A  and  I'  arc  the  points  from  which  the  scales  are  sus- 
pended at  the  extremities  of  the  beam,  C  the  point  of 


in  which  the  straight  line  C  G 

joining  A  and  D. 

The  properties  required  in  a  good  balance  are  sensi- 
bility and  stability.  The  balance  must  be  sensible  ;  that 
is  to  say,  when  it  is  properly  poised  a  very  small  addition 
of  weight  to  either  scale  should  disturb  the  equilibrium, 
and  cause  the  beam  to  turn  ;  and  it  must  be  stable,  that 
is  to  say,  when  the  equilibrium  has  been  disturbed  it 
should  quickly  return,  and  oscillate  about  the  position  of 
rest.  These  two  properties  are  in  some  degree  opposed 
to  each  other ;  In  order  to  attain  them  both,  as  far  as 
possible,  it  is  necessary  to  attend  to  certain  mechanical 
principles,  as  well  as  to  the  physical  circumstances  of 
construction.   Let  us  suppose 

\V  —  the  weight  of  the  beam. 
L  =  the  load,  i.  e.  the  weight  of  the  scales 

is  in  them  when  the  beam  Is  poised. 
P=thc  preponderating  weight,  or  that 

the  beam  to  turn. 

Suppose  now  the  beam  to  be  poised,  or  that  the  scales 
being  loaded  the  position  of  the  line  A  B  is  perfectly 
horizontal.   The  sensibility  will  evidently  be  measured 
by  the  angular  space  through  which  the  beam  turns  when 
a  small  weight  P  is  added  to  either  scale  ;  but  the  force 
which  acts  in  turning  the  beam  is  proportional  to  1'xDH, 
that  is,  proportional  to  the  weight  multiplied  into  the 
length  of  the  lever  at  the  extremity  of  which  it  acts ; 
therefore  for  a  given  weight  P,  the  sensibility  of  the 
balance,  all  other  circumstances  being  equal,  is  pro- 
portional to  the  length  of  the  beam.   Let  us  next  con- 
sider the  force  which  tends  to  re  -tore  the  beam  when  the 
equilibrium  is  disturbed.    This  is  made  up  of  two  parts ; 
the  first  of  which  is  proportional  to  WxC  (>,  that  Is  to 
say,  proportional  to  the  weight  of  the  beam  (which  may 
be  regarded  as  concentrated  at  the  centre  of  gravity) 
multiplied  into  the  length  of  the  lever  on  which  it  acts  ; 
and  the  second  proportional  to  LxCD,  that  is,  to 
the  load  also  multipliod  into  its  length  of  lever.  The 
whole  restoring  force  is   therefore  proportional  to) 
WxCG+LxCD.    Now  this  force  is  precisely  that 
which  the  preponderating  weight  P  has  to  overcome  in 
turning  the  scale  ;  consequently  any  circumstance  which 
tends  to  increase  it,  increases  the  stability  and  diminishes 
the  sensibility  of  the  balance ;  and  anything  which  tends 
to  diminish  it,  diminishes  the  stability  and  increases  the 
sensibility.    By  bending  the  arms  of  the  balance,  or 
altering  the  points  of  suspension  of  the  scales,  the  points 
(»  and  D  mas*  acquire  different  positions  relatively  to  C. 
Supposing  G  to  be  above  C  in  the  vertical  line  joining? 
those  points  ;  the  term  WxC  G  would  become  negative, 
and  the  restoring  force  proportional  to  L  X  C  D — W  x  t  G. 
In  this  case,  if  the  load  L,  or  the  distance  C  D,  were 
diminished  till  LxCD  became  less  than  WxCO,  the 
balance  would  be  useless  ;  because  if  moved  ever  so  little 
from  the  position  of  rest,  it  would  have  no  tendency 
whatever  to  return.    The  best  construction  is  to  make 
C  l)  =  0,that  is,  to  place  the  three  points  of  action  A.C.B, 
in  the  same  straight  line,  and  to  construct  the  beam  so 
that  G,  the  centre  of  gravity,  shall  fall  a  little  below  tho 
line  A  B.    The  sensibility  is  then  independent  of  the 
load,  and  is  simply  in  the  inverse  proportion  ofWxCO  s 
•o  that  by  diminishing  the  weight  of  tho  beam,  or  tho 
distance  C  G.  it  may  be  increased  to  any  required  degree. 
It  is  supposed  that  the  two  arms  are  precisely  of  the  same 
length,  or  that  C  is  placed  exactly  in  the  middle  between 
A  and  B,  and  also  that  they  are  perfectly  inflexible. 

The  conditions  now  determined  from  theory  must  be 
the  guide  of  tho  artist  in  the  construction  of  a  good 
balance.  It  is  of  importance  that  the  beam  be  as  lisrht 
as  possible  consistent  with  inflexibility ;  for  not  only  the 
inertia,  but  also  tho  friction,  is  increased  In  proportion  to 
the  weight,  and  the  sensibility  consequently  diminished. 
In  order  to  give  lightness  and  strength  at  the  sat 
the  beam  should  be  formed  of  two  hollow  cones 
Joined  together  at  the  broad  ends, 
passing  through  the  middle  or  tho 
forms  the  axis  ;  and  its  extremities, 


A  cylinder  of 
i  at  right 


edges  on  the  lower  side,  serve  as  tho  points  of 
The  two  edges  must  be  accurately  in  the  same 


line,  and  turn  on  smooth  planes  of 
steel  carefully  levelled.    The  scales  si 
suspended  from  the  extremities  of  the 
edges,  crossing  each  other  at  right  angles  ; 
beam  being  sharp  upwards,  and  those  to  which  the  scales 
are  attached  sharp  downwards.   A  needle,  or  tongue ,  \a 
usually  attached  to  the  beam,  pointing  directly  upwards  or 
downwards  when  the  beam  Is  horizontal,  for  the purpose  of 
Indicating  the  deviations  of  the  beam  from  the  horizontal 
position  on  agraduated  scale.  It  is  better, however, to  l>r  in  ^ 
the  arms  to  terminate  in  sharp  points,  and  to  place  a  sealo 
behind  each  ;  in  this  way  the  slightest  flexure  of  the  beam 
will  be  rendered  evident,  If  the  zeros  of  the  scales  are 
placed  exactly  in  the  same  level.    The  scale  is  iiioHs- 
pensably  necessary,  because  the  balance,  if  very  sonsl  i>i,» 
would  roqidre  a  long  time  to  come  to  rest ;  but  it.  t« 
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BALANCE  OF  TORSION. 

on  both  tide*  of  the  lero  of  the  scale  arc  equal.  Id 
order  to  preserve  the  knife  edge*,  the  beam,  when  not  In 
use,  U  supported  on  rests.  Prop*  should  also  be  placed 
under  the  scales  while  loading  or  unloading  the  balance. 
The  whole  apparatus  must  be  placed  under  a  glass  case, 
to  protect  it  from  the  disturbing  influence  of  current!  of 
air. 

The  sensibility  of  a  balance  constructed  with  due  care, 
according  to  the  principles  now  explained,  may  be  carried 
tn  an  almost  inconceivable  extent.  There  Is  one  in  the 
possession  of  the  Hoyal  Society ,  mane  by  Kamsden.  which 
weighs  ten  pounds,  and  ii  said  to  turn  with  the  ten- 
uullionth  part  of  that  load,  or  the  thousandth  part  of  a 
grain.  evert  heless,  whatever  skill  may  be  employed  in 
the  construction,  it  is  plain  that  the  conditions  necessary 
to  mathematical  accuracy  can  never  be  entirely  fulfilled. 
It  i»  impossible  to  make  the  two  arms  of  the  beam  exactly 
similar,  or  exactly  equal  in  length.  Absolute  precision  it 
unattainable  in  practice.  This  difficulty,  however,  may 
be  overcome  by  the  following  simple  method.  Imagined 
by  Borda,  by  which  accurate  results  are  obtained  inde- 
(  rxiciitlj  01  extrcfsyj  j.:e<  Won  in  the  construction  of  tfcg 
hi)  we:  it  is  only  necessary  that  It  be  very  sensible. 
Let  P,  the  substance  to  be  weighed,  be  placed  in  the 
scale  A;  instead  of  placing  ki 
teak  B,  put  into  it  some  other  t 
bits  of  iron,  chips  of  wire,  or  sand,  added  in 
quantities  till  the  substance  P  is  exactly  counterpoised, 
or  the  beam  becomes  exactly  Imriiontal.  This  being 
done,  let  the  substance  P  be  gently  removed  out  of  the 
scale  A.  and  let  known  weights,  as  grains,  be  put  into  it 
till  the  substance  in  the  scale  B  is  again  exactly  coun- 
It  is  now  of  no  consequence  whether  the 
was  accurate  or  not,  or  whether  the  body  P  was 
nartly  equal  in  weight  to  the  substance  against  which  it 
was  weighed  in  II.  The  weight  of  P  must  be  precisely 
ejaal  to  that  of  the  grain  weight*  ;  because,  under  exactly 
i>»ame  circumstances,  they  both  formed  a  counterpoise 
Lithe  substance  placed  in  B. 

H:ru  $,  Balance.  This  is  formed  of  a  slender  tapering 
rod  of  wood  or  ivory,  about  a  foot  in  length.  A  silk 
tbrtad  passed  through  a  hole  perforated  nearer  one  of 
i's  extremities  than  the  other  serves  as  the  point  of  sus- 
^asion.  The  balance  lias  thus  two  unequal  arms.  From 
the  extremity  of  the  shorter  a  small  scale  is  suspended 
ta  hold  the  substance  to  be  weighed.  A  sliding  weight 
:  i»'  •  along  the  other  arm, on  whi<  h  divisions  an-marltai  ; 
and  when  the  counterpoise  is  made,  the  distance  of  the 
sundard  weight  from  the  fulcrum  Indicates  the  weight  of 
Uk  substance.  In  order  to  procure  a  greater  range,  the 
f  ■]  ■  i»  pi  n. -rally  four  holes  nr  points  oi  tup]  ort.al  (tin  r- 
eot  distances  from  the  extremity,  and  a  corresponding 
let  o(  divisions  is  marked  on  each  of  its  four  sides.  The 
principle  of  this  machine  is  exactly  the  same  as  that  of 
ti*e  common  steel -yard. 

The  Danith  Balance,  much  used  tn  the 
Europe  for  weighing  coarse  commodities, 
firmed  of  an  iron  bar  or  a  batten  of  hard  wood,  having  a 
limp  of  lead  at  one  of  its  extremities.  The  goods  are 
■ted  in  a  hook  in  the  other  end ;  end  the  whole  is  sus- 
pended through  a  loop  of  cord,  which  is  passed  backwards 
snd  forwards  under  the  rod  till  equilibrium  Is  ob- 
tained. The  weight  of  the  goods  is  then  to  the  weight 
the  lead  reciprocally  as  their  respective  distances  from 
the  loop. 

Roman  Balance  or  Steel-yard.    See  Steel- Yard. 

BALANCE  OF  TORSION.  A  machine  invented  by 
Coulomb  for  measuring  the  Intensities  of  electric  or  mag- 
netic forces, by  establishing  an  equilibrium  between  them 
and  the  force  of  torsion.  Conceive  a  metallic  wire  sus- 
pended from  a  fixed  point,  and  kept  stretched  by  a  small 
•eight  attached  to  its  lower  extremity ;  where  also  a  hori- 
"  •cui  needle  t*  lever  Is  fixed,  which  may  be  rendered  mag- 
attic,  or  is  so  formed  that  one  of  lU  ends  is  a  conductor 
**i  the  other  a  non-conductor  of  electricity.  The  force  Is 
fought  to  act  on  the  extremity  of  this  lever,  and  Its 
intensity  measured  by  the  length  of  the  arc  which  the 
t^dle  puses-over,  reckoning  from  the  point  of  repose  ; 
«sn  index  ma\  be  attached  to  the  upper  extremity  of  the 
wre,  and  the  force  measured  by  the  number  of  degrees 
through  which  it  can  be  turned  before  the  lower  lever 
brsms  to  move.  The  force  of  torsion  is  inversely  pro- 
portional to  the  length  of  the  wire,  and  directly  to  the 
Mrth  power  of  its  diameter.  The  wire  must  therefore 
heef  considerable  length  (two  or  three  feet  for  example), 
K4  »ery  fine ;  and  alto  formed  of  a  substance  possessing 
t"n,id«  rahle  elasticity.  Brass  wire  is  greatly  preferable 
'  iron  w  ire;  and  in  some  instruments  recently  constructed 
»  tow  thread  of  spun  glass  ha*  been  used  instead  of  me- 
tric wires,  at  the  suggestion  of  the  bate  Professor  Ritchie, 
'►"of  the  most  interesting  applications  of  the  torsion- 
liilaoce  was  that  made  by  Cavendish  to  measure  the 
'  of  attraction  of  two  leaden  spheres,  in  his  celebrated 
tijiriment  to  determine  the  mean  density  of  the  earth. 
BALANCE  OF  A  WATCH.  That  part  of  the  machine 

*'')ch,  by  its  iuertia,  regulates  the  beat  and  produces 
•Viable  motion.  Ills 
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its  weight  principally  accumulated  in  Its  rim,  and 
nected  with  a  spiral  spring  fu  such  a  manner  that  when 
drawn  aside  from  the  position  of  rest  it  acquires  an 
oscillatory  motion  from  the  alternate  contraction  and 
expansion  of  the  spring.  The  balance  answers  the  same 
purpose  in  watch-work  as  the  pendulum  in  clock-work, 
and  Is  affected  in  a  similar  manner  by  variations  of  tem- 
perature. Supposing  the  length  of  the  spring  to  remain 
constant,  the  time  of  vibration  Is  directly  proportional 
to  the  distance  of  the  centre  of  gyration  from  the  axis  of 
the  balance ;  consequently  the  duration  of  the  vibration  is 
increased  by  heat  and  diminished  by  cold.  To  remedy 
this  inconvenience,  various  contrivances  hare  been  ap- 
plied ;  but  that  which  is  most  generally  adopted  is  the 
ctpantitm  or  compensation  balance,  the  principle  of 
which  depends  on  the  unequal  expansion  of  two  different 
i.  It  may  be  constructed  In  the  following  manner  : 
The  rim  consists  of  two  la- 
minae, the  inner  of  steel  and 
she  outer  of  brass,  united  by 
fusion.  After  being  turned  to 
the  proper  site,  the  rim  is  cut 
In  three  places.  A,  B,  and  C  ; 
and  one  end  of  each  of  the 


an  arm  of  the 
other  is  left  at 


the 


las 


to  the  variation  oMhc^rc- 

D,  E,  F,  are  three  equal  weTghu'nlacr  d  near  the 
free  ends,  and  which,  when  adjusted  at  the  proper  dis- 
tances, are  fixed  in  their  place*  by  means  of  screws.  Three 
heavv-headed  screws,  G,  H.  1,  enter  the  arms  of  the  ba- 
lance, and  serve  to  adjust  Its  centre  of  gravity  to  the  axis 
of  vibration,  and  also  to  increase  or  diminish  the  mean 
rate  of  motion.  Now,  suppose  the  balance  to  receive  an 
increase  of  temperature,  this  will  tend  to  lengthen  the 
arms,  and  consequently  to  throw  the  centre  of  gyration 
further  from  the  axis,  and  thereby  diminish  the  velocity 
of  vibration  ;  but  as  the  brass  expands  more  than  the  steel, 
the  compound  bars  will  at  the  same  time  be  bent  Inwards, 
and  the  weights  D,  E,  F,  thereby  thrown  nearer  the  axin, 
by  which  the  velocity  will  be  increased.  When  the  tem- 
perature is  diminished,  the  arms  are  shortened  ;  but  the 
weights  are  now  thrown  to  a  greater  distance  from  the 
axis  by  reason  of  the  contraction  of  the  bras*  being 
greater  than  that  of  the  steel,  and  the  consequent  ten- 
dency of  the  compound  bars  to  assume  ales*  curved  form. 
It  is  easy  to  see  that  lu  so  small  a  machine  the  adjustment 
of  the  parts  to  procure  exact  compensation  is  a  matter  of 

ffreat  nicety,  and  requiring  much  practical  skill ;  in  fact, 
t  is  only  possible  to  obtain  a  tolerable  compensation  by 
repeated  trials. 

BALANCE  OF  POWER.  In  Politics,  a  system  by 
which  the  relative  power  of  different  states  and  alliances  Is 
so  maintained  as  to  render  any  extensive  derangement  im- 
probable. The  idea  of  preserving  a  balance  of  power 
naturally  suggested  itself  to  statesmen  in  ancient  Greece, 
where  so  large  a  number  of  independent  states  with 
opposing  interests  existed  on  a  narrow  territory.  In 
Europe,  this  portion  of  political  science  scarcely  began 
to  be  understood  until  the  16th  century ;  since  which  time 
the  maintenance  of  the  balance  of  power  has  formed  a 
favourite  object,  often  pursued  with  unreasonable  avidity, 
by  those  who  have  controlled  the  international  relations 
of  Christendom.  The  great  aim  of  neutral  politicians 
during  that  century  was  to  establish  a  balance  between 
the  power  of  France  and  that  of  Austria :  the  latter  united 
with  that  of  Spain  became  so  enormously  powerful  in 
the  course  of  it,  as  to  render  this  an  object  of  great 
anxiety.  But  after  the  commencement  of  the  17th 
century  the  power  of  France  steadily  increased,  and  that 
of  Austria  abated.  Cromwell's  alliance  with  Masarin 
was  the  last  result  of  the  ancient  system :  for  the  alliances 
of  Charles  II.  with  the  French  were  for  personal  objects, 
and  strongly  reprobated  by  all  European  statesmen.  At 
the  end  of  the  17th  century  France  i 


and  if  became  the  great  problem  of  Eurotsean  inditics  to 
find  a  counterpoise  to  her  influence.    This  was  the  aim 
of  William  111.,  Eugene,  and  the  Whigs  under  Queen 
Anne:  and  the  treaty  of  Utrecht  In  1713,  which  acknow- 
ledged the  French  supremacy  in  Spain,  was  coi  ' 
as  one  of  the  *evere*t  blow*  ever  struck  at  the 
of  power.   Nevertheless,  this  fear,  like  so  many 
sedulously  cherished  by  speculative  statesm 
have  little  foundation.   The  power  of  Frai 
stationary  during  the  18th  century,  while  the  forces  of 
Austria,  Russia,  and  Britain  increased  ;  and  Prussia  sud- 
denly arose  from  a  third-rate  |K>w  er  to  the  lowest,  but  still 
a  respectable  position, among  the  first-rates.  During  that 
century  the  alliances  were  formed  with  no  very  steady 
regard  to  the  balance  of  power:  France  and  Austria 
were  usually,  but  not  uniformly,  rivals.  In  1756.  the  three 
great  Continental  powers  were  united  in  a  fruitless 
endeavour  to  crush  the  new  state  of  Prussia    The  wars 
of  the  French  revolution  entirely  altered  the  ancient 
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BALANCE  OF  TRADE. 

equilibrium  ;  it  was  restored  by  the  congress  of  Vienna 
and  the  long  maintenance  of  that  peaceful  arrangement 
certainly  speaks  in  favour  of  the  sagacity  of  its  con- 
structors. At  present  Europe  is  divided,  singularly 
enough,  by  two  different  sets  of  causes,  producing  dif- 
ferent alliances,  or  rather  tendencies  towards  alliances, 
for  mutual  defence.  In  the  first  place,  the  opposition 
lictween  constitutional  and  monarchical  principles  baa 
ranged  on  the  one  side  Austria,  Hussia,  and  Prussia, 
with  their  dependent  states:  on  the  other,  Britain  and 
France,  with  the  Western  kingdoms  which  have  liberal 
government*.  In  the  next  place,  the  interests  engendered 
by  purely  external  politics  cause  a  different  line  of 
division.  The  enormous  Increase  of  Russian  dominion, 
particularly  towards  the  Kant,  renders  Austria  necessarily 
distrustful,  and  hostilo  to  the  former  power.  England 
may  be  expected  to  take  part  with  Austria  in  this 
quarrel ;  Prussia,  which  has  no  direct  interest  In  the 
result,  will  he  ranged  by  position  against  Austria  ;  while 
the  ultimate  decision  of  France  is  doubtful,  and  will  in 
effect  determine  the  strugple. 

BALAKCK  OF  TRADE.  The  term  commonly  used 
to  express  the  difference  between  the  value  of  the  exports 
from  and  the  imports  into  a  country.  The  balance  Is 
said  to  tie  favourable  when  the  value  of  tho  exports  ex- 
ceeds that  of  the  imports,  and  unfavourable  when  the 
value  of  the  imports  exceeds  that  of  tho  exports.  The 
notion  was  once  entertained  that  the  prosperity  of  a 
country  depended  on  exporting  merchandise  exceeding 
the  value  of  the  imports,  and  receiving  the  balance  in  the 
precious  metals.  This  mode  of  estimating  the  balance 
of  trade,  which  is  evidently  founded  on  the  assumption 
that  the  precious  metals  constitute  the  wealth  of  a 


country,  has  been  proved  to  be  completely  fallacious,  and 
H  is  now  conceded  on  ail  hands  that  gold  and  silver  are 
nothing  but  commodities,  whose  exportation  or  im- 
portation it  is  necessary  neither  to  prevent  nor  encourage 
by  any  legislative  enactments.  But  the  theory  of  the 
balance  of  trade  is  not  erroneous  merely  from  the  false 
notions  which  Its  advocates  entertain  with  respect  to 
money :  it  proceeds  on  radically  mistaken  views  as  to 
the  natore  of  commerce.    For  it  will  be  found  that  so  far 


imports  being  any  criterion 
,  it  U  directly  the  reverse  ; 
exports  greater  than  the 
ants  would  lose  on  every 


of  an  ad 

since,  were  tne  value  of  the 
value  of  the  Imports,  merchants 

transaction  with  foreigners,  and  the  trade  with  them 
would  be  speedily  abandoned.    For  a  succinct  statement 
and  exposition  of  the  errors  which  were  till  lately  gene 
rally  prevalent  upon  this  subject,  see  M'Culloch's  Com- 
mercial Dicliontirv. 

BALANI'NUS.  In  Entomology,  tne  name  applied  by 
Gcrmar  to  the  suhgeniu  of  Weevils  (CurculionkUe),  of 
which  the  nut  grub,  or  nut  weevil  (Balaninm  nucum), 
is  a  specie*.  In  the  perfect  insect  the  rostrum  or  borer 
is  nearly  as  long  as  the  body.  It  Is  by  meant  of  this 
instrument  that  the  parent  weevil  drills  a  hole  through 
the  soft  shell  of  the  immature  filbert,  into  which  the  in- 
troduces a  single  brown  egg :  this  it  hatched  in  about  a 
fortnight ;  and  by  the  time  the  nut  Is  full  ripe,  the  grub  has 
attained  its  full  growth  ;  it  then  proceeds  to  bore  a  hole 
with  its  jaws  through  the  shell,  and  emerges  from  the 
cavity  of  the  nut:  falling  to  the  ground  It  burrows  into  the 
earth,  and  there  remains  all  winter. changing  to  the  proper 
state,  and  appearing  as  a  perfect  insect  in  August. 

BA'LANiTES.  (Lat.  balanus,  an  at  wis.)  In  Botany, 
acorn-barnacles,  an  order  of  Clrrlneds,  comprehending 
those  which  have  a  shelly  tube,  adherent  by  its  base  to 
foreign  substances,  and  closed  at  Its  apex  by  four  oper- 
cular valves. 

BA'LANOPHOKA'CP.jE.  ( Balanonhora,  one  of  the 
genera.)  A  natural  order  of  Ehlgantht,  consisting  of 
fungii»-li«e  parasitical  plants,  with  small  monoecious 
flowers  collected  In  dense  heads  arranged  upon  fleshy 
receptacles. 

BA'LAS  RUBY.  A  term  applied  by  lapidaries  to 
the  bright  red  varieties  of  the  spinel.  It  is  much  less 
rare  and  valuable  than  the  oriental  ruby  or  red  sapphire. 

BALAU'STA.  In  Botanr,  a  kind  of  fruit  having  a 
leather)-  rind,  a  superior  calyx,  and  several  cells  irre- 
gularly disposed,  with  many  drupaceous  seeds  in  each. 

BAIX'O'NY.  (It.  balcone  )  In  Architecture,  a  pro- 
jection from  the  external  wall  of  a  house,  borne  by 
columns  or  consoles,  usually  placed  before  windowt  or 
openings. 

BALD  ACHI'NO.  (It.  a  canopy.)  In  Architecture,  a 
species  of  canopy  over  the  principal  altar  of  a  church, 
similar  to  that  at  St.  Peter's,  where  it  is  supported  by 
columns  ;  or  that  of  St.  Sulpice  at  Paris,  where  it  is  sus- 
pended from  alwve.  It  succeeded  to  the  ancient  cibo- 
rutin  (see  that  word),  which  was  a  cupola  supported  on 
four  columns,  still  to  be  seen  at  many  of  the  altars 
in  Home.  Bernini  may  claim  the  merit  of  Its  invention. 
The  height  of  that  which  he  erected  In  St.  Peters  is 
128  feet,  and  being  entirely  of  bronze  weighs  near 
90  tons.  It  was  built  by  order  of  the  Pope  Barberini. 
from  the  robbery  of  the  Pantheon,  and  occasioned  the 
1H 


BALLAD. 

bitter. 
Barberini. 

BA'LDRIC.  (Lat.  bald  re  I  his.)  A  girdle  used  by  the 
warriort  of  feudal  timet :  it  wat  often  splendidly  orna- 
mented, and  marked  the  rank  of  the  wearer. 

BA'LDWIN'S  PHOSPHORUS.  Fused  nitrate  of 
lime. 

BALEA'RIC  CRANE.   See  Chsnk. 

BALL.  (Ger.  bal.)  Literally,  any  thing  made  in  a 
globular  form.  The  word  signifies  also  at  once  a  well- 
known  divcrtittcmcnl,  and  a  game  familiar  in  Europe 
and  America.  Ball-playing  wat  a  favourite  amusement 
among  the  ancients,  who  practised  it  in  various  ways. 
They  had  their  band-ball  (pila  trigonalit\,  their  foot- 
ball (foUis  or  pUa  paganica,  because  played  by  the 
rustics),  and  some  other  kinds  not  used  by  the  moderns. 
In  country  villas  a  tennis-court  or  place  for  playing  ball, 
called  Sphurtttcrtum,  was  usually  to  be  found.  (Sue. 
Ve$p.  20.)  In  the  middle  aget,  there  were  houses  ap- 
propriated to  ball-playing ;  and  in  Italy  there  are  ttdl 

great  dexterity  ditplayed. 

Ball.  Id  the  art  Military,  any  round  substance 
of  lead  or  iron  which  is  discharged  frrra  fire-arms,  aa 
musket-balls,  cannon-balls,  Sec.    The  word  Ball,  with  a 

Sreflx  more  Or  less  expressive  of  itt  purposes,  tuch  as 
re-bolls,  chain-balls,  denotes  a  composition  of  various 
Ingredients  generally  combustible.  ( I  or  an  account  of 
these  terms  sec  separate  articles.)  Cannon-balls  are  tondo 
of  iron,  balls  for  pistols  and  fusees  of  lead.  The  experi- 
ment hat  been  tried  of  employing  iron  balls  for  pistols 
or  fuseet,  but  without  effect ;  as  their  lightness  prevents 
their  flying  straight,  and  they  are  apt  to  furrow  the 
barrel  of  the  pistol.  As  was  remarked,  cannon-balls  are 
made  of  cast-iron,  and  are  distinguished  as  follows  by 
their  respective  diameters :  —  Thus  the  diameter  of  a 

42  Its.  ball  is  6*684  inches. 
82      —       6105  _ 
24      —       5547  — 
18      —       6040  — 
12      —        4-403  — 


9  lbs.  ball  is  4  000 

6      —       3  493  — 

3      -       2-775  — 

2      —        2423  — 

1       _        1-923  — 


BA'LLAD.  (It.  ballata.)  A  species  of  narrative 
poetry,  founded  either  In  history  or  fiction,  displaying 
the  condition  and  the  habits,  the  tastes  and  the  sentiments 
of  the  various  nations  among  whom  It  Is  found.  The 
term  Ballad  Is  very  Indefinite  in  its  general  acceptation, 
including  classes  of  composition  wholly  different  inth 
selves,  of  which  the  only  common  characteristics 


brevity  of  metre  and  simplicity  and  perspicuity  of  style. 
The  opinion  entertained  by  Schlegel  of  the  ballad  is, 
that  it  is  not  an  original  species  of  composition  ;  but 
that  in  general  poems  of  this  kind  are  to  be  found  lu  the 
greatest  abundauce  among  nations  possessed  of  truly 
poetical  feelings,  whose  legends,  traditions,  and  national 
recollections  have  been  interrupted  or  mutilated  by  long- 
protracted  civil  wart,  or  by  some  universal  revolution 
or  concussion  of  opinions.  While  some  authors  have 
assigned  the  ballad  an  Arabian,  some  an  Armorican 
origin,  and  others  have  claimed  this  distinction  for  the 
Normans  and  Provencials,  Percy,  Bouterweck,  and 
Schlegel  concur  in  awarding  to  it  a  Teutonic  descent. 
Be  this  as  it  may,  it  it  agreed  that  the  Scandinavian 
nationt  delighted,  at  a  very  early  period,  to  celebrate  In 
tong  the  deeds  of  heroes,  lovers,  knights,  Ac  ;  and  the 
three  great  divisions  of  the  Teutonic  poetry  of  the  middle 
ages — the  stories  of  the  Nlebclungen,  those  of  Charle- 
magne (particularly  such  as  relate  to  his  wars  against  the 
Arabians,  and  the  battle  of  Roncesvalles),  and  the  talcs 
of  King  Arthur's  Round  Table,  consist  of  what  at  a 
later  period  were  called  Ballads.  Though  the  name 
Ballau  is  Italian,  the  spirit  of  chivalry  had  at  no  period 
during  the  middle  ages  much  dominion  or  influence  on 
the  other  side  of  the  Alps  ;  a  circumstance  that  sufficiently 
accounts  for  the  meagreness  of  the  Italians  in  this  de- 
partment of  poetry.  The  French  too  never  attained  any 
perfection  in  the  ballad,  as  their  fabliaux,  legends,  A-c. 
soon  degenerated  into  long  prose  romances*  which  were, 
quite  destituto  of  the  spirit  of  the  ancient  minstrelsy. 
The  Spaniards,  on  the  other  hand,  are  rich  in  ballads  of 
a  highly  chivalrous  character.  These,  however,  along: 
with  some  Portuguese  ballads  Which  bear  infallible  marks 
of  a  Spanish  origin,  may  with  more  propriety  be  classified 
under  the  denomination  of  Romantic  Poetry.  Among 
the  Welsh,  even  so  early  as  the  12th  century,  music 
and  this  species  of  poetry  seem  to  have  attained  a  hiuli 
degree  of  excellence  ;  but  the  ruthless  hand  of  Edward  I . , 
by  his  massacre  of  tho  bards,  doomed  both  the  one  and 
the  other  to  an  almost  total  annihilation.  Of  all  the  species 
of  ballad,  the  Irish,  among  other  characteristics,  appears 
to  be  pre-eminently  fitted  for  adaptation  to  music,  as  is 
witnessed  in  the  universally  admired  "  National  Melo- 
dies "  of  Thomas  Moore.  While  a  variety  of  opinion 
exists  among  the  learned  as  to  the  nature  and  requisites 
of  the  ballad,  It  Is  admitted  on  allridesttiat  " 
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BALLAST. 

'  doubt,  too,  that  the  home  of  the  English  and 
Scottish  ballads  U  either  in  the  north  of  England,  or  in 
tie  southern  counties  of  Scotland,  as  there  the  influence 
of  the  Normans  was  lest  than  in  the  south  of  England. 
To  the  proximity,  also,  of  those  parts  of  the  two  countries 
where  the  ballad  was  cultivated,  and  tbe  small  circle 
which  they  embraced,  may  be  attributed  tbe  difficulty 
that  exists  In  assigning  to  each  country  Its  proper  share 
ia  tbe  collection  of  ballads.    In  modern  timet,  if  we  ex- 
cept the  romantic  legends  of  Sir  Walter  Scott  (which 
cao  scarcely  be  denominated  ballads),  the  Germans  have 
culti-rated  this  species  of  poetry  with  more  success  than 
any  other  nation  ;  and  they  can  boast  of  Schiller,  Goethe, 
sod  Burger,  not  only  as  distinguished  poets,  but  as  the 
revivers  of  that  chivalrous  spirit  which  formed  the 
grand  characteristic  of  our  British  ancestors.   For  re- 
mark* on  the  Ballad,  vide  Atkrn's  History  qf  Song ; 
Marlon's  liniory  qf  English  Poetry  ;  Bumep's  History 
•/  Music ;  MothcrvetTs  Ancient  and  Modern  Minstrelsy  ; 
Jmess  Musical  and  Poetical  Belies  s  Sehlegels  Krttitchc 
Sdtrtflen  (article  on  Burger) ;  Sir  W.  Scott's  Mhutrelsy 
of  ike  Scottish  Border  ;  Bishop  of  Ihromore's  Collection  qf 
Kihadi.   ( See  also  the  Contestations  Lexicon.) 

B.VLLAST.  Is  a  mast  of  weighty  materlt 
•he  bottom  of  a  ship  or  vessel  to  give  her  stiffness  ,- 
is,  to  increase  her  tendency  to  return  to  the  upright 
position  when  inclined  or  heeled  over  by  the  force  of  the 
wind  or  other  cause.  Ballast  consists  of  shingle  (the 
'oarse  gravel  of  the  sea-beach),  stones,  Ac.  In  the 
royal  navy  Iron  ballast  alone  is  used.  In  pigs  of  nearly 
I  est.  This  has  the  advantage  of  lying  in  small  compass ; 
in  consequence  of  Its  great  weight  It  tends  to  give 
en  of  stability,  which  renders  the  vessel  uneasy  from 
the  iiiddennest  of  the  motion :  this  defect  is  remedied 
by  rrafrag  up  the  ballast,  whereby  its  centre  of  gravity 
u  rabed.  For  the  like  reason  in  stowing  the  ballast  it  is 
taoered  to  a  point  at  the  fore  and  after  extremities.  Iron 
haJlait,  from  its  greater  cleanliness,  it  more  healthy  for 
the  crew  than  that  of  other  materials.  When  a  ship  has 
oo  other  loading  she  is  said  to  be  in  ballast. 

The  quantity  of  ballast  and  the  mode  of  itt  stowage 
■fcSer  irreatly  in  different  vessels ;  and  the  connection 
between  the  motions  of  a  ship  and  her  stowage  has  not 
yet  been  analysed  sufficiently  to  lead  to  the  discovery  of 
direct  rules  on  th«*o  important  points. 

BALL-COCK.  A  hollow  sphere  or  ball  of  metal 
attached  to  the  end  of  a  lever,  which  turns  the  stop-cock 
of  a  cittern  pipe,  and  regulates  the  supply  of  water.  As 
the  surface  of  the  water  rises  In  the  cistern,  the  ball  is 
ruwd  by  its  buoyancy ;  and  as  the  water  descends,  it 
fill.  it >  own  weight.  The  cock  i»  thus  closed  svhfk] 
■  »  ■'  f  riM  •■.  t>>  .i  certain  height,  ami  the  nipplf 
itnpprd ;  but  when  a  part  of  the  water  it  drawn  off  from 
Ik*  astern,  the  cock  is  again  opened,  and  the  water 
Admitted  through  the  pipe. 

BA'LLET.  (Fr.)  A  theatrical  representation  of 
tttinru.  characters,  sentiments,  and  passions,  by  meant 
n.imir  movements  and  dances,  ;«<  companies'  by  music. 
TV  ballet  Is  divided  into  three  kinds  —  historical,  my- 
th-'btriral,  and  allegorical ;  and  consists  of  three  parts  — 
th*  entry,  the  figure,  and  the  retreat.  (Noverre,  Lettret 
nrlcs  Arts  inmateurs.  el  tur  la  Dante  en  particulier.) 

M.-i  merit  of  the  ballet  lie-  in  an  ltu*<i<i-ns  adapt - 
am  of  music  to  the  sentiments  of  the  mind  as  deve- 
loped in  the  dance,  and  In  its  power  of  representing  every 
variety  of  human  conduct  and  emotion,  whether  of  a 
tnpic  or  comic  nature.  It  has  been  frequently  asserted 
that  the  ballet  was  unknown  to  the  ancientt ;  and  yet  if 
m  meaning  of  the  Greek  term  "  "  »™  the 

Latin  term  "saltatio"  be  duly  considered,  It  will  be 
that  both  these  nations  indulged  in  pantomimic 
i  of  a  peculiar  kind  ;  the  province  of  gesticulation 
or  of  dancing  being  assigned  to  one  individual,  that  of 
oeclamation  to  another.  (Xm.  Symposion  and  A  nab.  vl. 
'  J  8  )    Hence  It  would  appear  that  the  only  merit 

•  hich  the  moderns  can  claim  In  reference  to  the  ballet 
ftmsuts  in  the  substitution  of  music  and  scenery  In  the 
rwim  of  declamation.  Be  thlt  at  it  may,  It  it  generally 
Emitted  that  the  ingenious  artist  Baltaznrinl.  director 
of  music  to  the  princess  Catherine  de  M edicts,  first  gave 

present  form  to  the  regular  ballet,  and  that  after  a 
Interval  it  was  introduced  into  France. 
'  it  continues  to  flourish  like  an  indigenous  plant : 
'"•rn.i-iy  and  Rowland,  whither  it  was  afterwards 
Hed,  have  not  been  remiss  in  fostering  Its  growth, 
are  many  persons  who  object  to  the  incorporation 
of  the  ballet  with  the  opera  ;  and  in  a  few  Instances,  such 

*  the  opera  "  Der  Gott  und  die  Bajadere,"  their  ob- 
jection* may  be  well  founded.  But  assuredly  every  one 
•hohj*.  witnessed  the  dances  introduced  Into  the  opera 
°f ( •uiliaume  Tell,  Robert  le  DIable,  La  Tentatlon  de  St. 
Antoine,  and  Masaniello,  must  be  of  opinion  that  in  these 
r»**s  at  least  tbe  adoption  of  the  ballet  produces  a  pecu- 
"V  charm,  by  enhancing  the  power  and  beauty  of  the 
representation .    ( Conversations  Lexicon) . 

BALLI'STA.    (Gr.  fixXX*,  I  throw.)    A  military 
>,  o»ed  by  the  ancients  for  throwing  itoncs,  darts. 
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when  at  rest,  is  struck  by  a  body  of  a  known 
and  the  vibration  which  the  pendulum  makes 
e  blow  Is  known,  the  velocity  of  ;he  striking  body 
unce  be  determined.    In  order  to  measure  the  ex- 


arrows,  Ac.  The  Ballista  is  sometimes  confounded  with 
the  Catapult* ;  but  a  distinction  it  made  by  Folybius, 
who  confines  the  latter  term  to  those  machines  which 
throw  stones  only.  The  particular  mechanism  of  these 
engines  it  not  very  certainly  understood.  According  to 
Vltruvlut  they  were  made  In  divers  manners ;  but  the 
principle  of  all  teems  to  have  been  the  tame.  A  beam 
of  wood  or  plate  of  metal  is  firmly  fixed  at  one  extremity  ; 
the  other  extremity  is  drawn  back  by  meant  of  cords  and 
pulleys  ;  and  being  suddenly  set  free,  the  elastic  force 
with  which  it  seeks  to  recover  Itself  propels  the  missiles. 

BALLISTIC  PENDULUM.  An  instrument, invented 
by  Benjamin  Robins,  for  measuring  tbe  force  or  velocity  of 
cannon  and  musket  balls.  To  one  extremity  of  an  iron  bar 
it  fixed  a  heavy  cubical  block  of  wood,  lined  at  the  back 
with  iron.  A  transverse  bar  of  iron  at  the  other  extremity 
of  the  first  bar  serves  as  an  axis  of  suspension,  in  which  the 
swings  freely  backwards  and  forwards.  The  in- 
being  thus  fitted,  if  the  weight  of  the  pendulum  be 
known,  and  likewise  tbe  respective  distances  of  its  centres 
of  gravity  and  oscillation  from  the  axis  of  suspension.  It 
is  easy  to  determine  the  quantity  of  motion  that  will  be 
communicatee!  to  the  pendulum  by  the  percussion  of  a 
body  of  a  given  weight  moving  with  a  given  velocity 
and  striking  it  at  a  given  point.  Conversely,  if  the  pen- 
dulum, 1 
weight, 
after  the  1 

may  thence  be  determined.  In  order  to  i 
tent  of  the  vibration,  a  riband  is  attached  to  the  lower  end 
of  the  pendulum,  passing  loosely  through  an  orifice  in  a 
horizontal  bar  in  the  frame-work ;  when  the  pendulum 
It  raited  it  draws  the  riband  along  with  it,  and  the  quan- 
tity which  thus  passes  through  the  orifice  measures  the 
chord  of  the  arc  of  vibration.  (See  Robins's  Xev  Prtn- 
ciples  qf  Gunnery,  vol.  1.  Prop.  8. ;  alto  Mutton  s  Ma- 
thematical Tracts,  vol.  il.) 

BA'LLIUM.  In  the  Architecture  of  the  Middle  Ages, 
the  open  space  or  court  of  a  fortified  castle.  This  ha* 
acquired  in  English  the  appellation  Bailey;  thus  St. Peter's 
in  the  Bailey  at  Oxford,  and  the  Old  Bailey  in  London, 

castles. 

BALLOO'N.  (Fr.  ballon,  alMU  ball.)  The  name 
of  a  machine,  which,  consisting  of  an  envelope  containing 
a  gas  specifically  lighter  than  common  air,  rises  Into  the 
atmosphere  witn  a  greater  or  leat  degree  of  ascensional 
force.  A  car,  supported  by  a  net-work  which  extends 
over  the  balloon,  support!  the  aeronaut ;  and  a  valve, 
usually  placed  at  the  top,  to  which  a  string  is  attached 
reaching  to  the  car,  gives  him  the  power  of  allowing  the 
gas  to  escape,  and  of  descending  at  pleasure. 

During  the  dark  ages,  and  for  tome  time  after  the  re- 
vival of  science,  numerous  projects  were  entertained  for 
navigating  the  air  ;  but  It  it  only  In  very  recent  timet, 
tince  1783,  that  any  of  them  have  been  realised.  Tho 
first  idea  was  to  employ  tome  mechanical  contrivance 
resembling  the  wings  of  birds ;  but  Borelli  demon- 
strated that  all  attempts  on  the  part  of  man  to  fly  must 
necessarily  fail,  from  the  utter  disproportion  of  his  mus- 
cular power  to  the  force  that  would  be  necessary  to  give 
impulsion  to  wingt  of  such  enormous  magnitude  at  would 
be  required  to  sustain  his  weight  in  the  air. 

The  principle  by  which  a  balloon  rises  In  the 
sphere  is  exactly  the  same  as  that  which  causes  the 
of  a  cork  from  the  bottom  of  a  vessel  filled  with 
The  w  eight  of  the  volume  of  air  which  it  displaces  must 
exceed  the  weight  of  the  balloon  and  all  that  it  carries 
with  it.    That  bodies  must  rise  and  remain  suspended 
in  a  fluid  denser  than  themselves  was  proved  by  Archi- 
medes ;  but  the  weight  of  the  air  It  a  modern  discovery  ; 
and  it  was  only  in  the  latter  half  of  the  last  century  that 
chemistry  detected  the  nature  and  dlflerencct  of  specific 
gravitiet  of  acrirorm  floJdt.   Mr.  Cavendish,  in  1766,  by 
some  ingenious  experiments,  recorded  in  the  Philosophical 
Transactions,  vol.lvi., found  hydrogen  gas  to  be  from  about 
•even  to  eleven  timet  lighter  than  common  air,  according 
to  the  mode  of  its  preparation.    In  its  pure  state  state  it 
is  found  to  be  nearly  sixteen  times  lighter  than  common 
air.   This  substance,  therefore,  if  prevented  from  dif- 
fusing itself,  and  allowed  to  obey  the  force  by  which 
It  is  Impelled  upwards,  will  continue  to  mount  till  it 
arrives  at  a  stratum  of  the  atmosphere  sixteen  times 
more  attenuated  than  at  the  surface  of  the  earth.  Ac- 
cordingly, no  sooner  had  Cavendish  announced  his  dis- 
covery, than  It  occurred  to  Dr.  Black  that  a  very  thin 
bag  filled  with  hydrogen  gas  would  mount  to  the 
ceiling  of  a  room.   Through  some  imperfection,  the  ex- 
periment when  he  attempted  to  execute  it  failed  ;  and 
it  was  several  years  later  before  an  envelope  was  thought 
of  sufficiently  light,  and  at  the  tame  time  impermeable 
to  the  gas.   Cavallo  made  a  series  of  experiment*  on  this 
subject  in  1782,  but  did  not  succeed  in  raising  any  thing 
heavier  than  a  soap  bubble.    The  expense  attending  the 
preparation  of  the  gas  probably  prevented  the  experiment 
from  being  made  on  a  great  scale. 
Knowing  tbe  specific  gravities  of  atmospheric  air,  oi 
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the  gas  with  which  the  balloon  I*  to  be  filled, 
weight  of  the  envelope  lo  which  it  ii  confined,  it  is  not 
difficult  to  compute  the  »izc  the  balloon  must  hare  In 
order  to  rise  from  the  grouud,  or  carry  a  (riven  weight  to 
a  given  height  in  thetitmosphere.  A  globe  of  air,  one 
foot  in  diameter,  at  the  level  of  the  tea  nnd  under  the 
ordinary  pressure,  weigh*  about  l-a&th  of  a  pound  avoir- 
dupois. An  equal  globe  of  hydrogen  gat,  obtained  in  the 
usual  way  by  dissolving  iron  filings  in  dilute  sulphuric 
acid,  may  be  assumed  (making  every  allowance  for  im- 
perfect preparation)  to  be  about  six  times  lighter  than  at- 
mospheric air :  consequently  5-6th*  of  its  whole  buoyant 
force  will  act  in  impelling  it  upwards  ;  that  is  to  say,  the 
force  with  which  a  sphere  of  such  gas,  one  foot  in  diameter, 
will  tend  to  rise  in  the  atmosphere  will  be  |  x  Jj  =  &  of 
a  pound  avoirdupois.  The  ascensional  force*  of  different 
spheres  will  be  proportional  to,  their  magnitudes,  that  is. 
to  the  cubes  of  their  diameters ;  therefore  a  sphere  12 


the 


feet  In  diameter  would  rise  with  a  force  of  07  pounds, 
and  one  of  24  feet  in  diameter  with  a  force  of  8x57  =  456 
iiounds.  Hut  these  determinations  must  be  diminished 
by  the  weight  of  the  envelope.  The  best  material  for 
the  purjtotc  at  present  known  is  thin  silk  varnished  with 
elastic  gum,  or  Indian  rubber.  The  quantity  of  this 
material  required  to  cover  a  globe  one  foot  in  diameter 
weighs  about  1.20th  of  a  pound.  Now, /or  a  globe  of  a 
greater  size,  the  quantity  required  will  Increase  with  the. 
square  of  the  diameter  ;  hence  the  covering  of  a  balloon 
12  feet  in  diameter  must  weigh  about  7  pounds,  and  of 
one  24  feet  in  diameter  2$  pounds.  It  follows,  therefore, 
that  a  balloon  of  12  feet  diameter  will  only  raise  from 
the  ground  a  weight  of  90  pounds,  and  one  of  24  feet 
428  pounds.  Computing  in  the  same  manner,  it  is  found 
that  a  balloon  60  feet  in  diameter  would  raise  a  weight 
equal  to  about  6050  pounds  ;  and  that  one  of  a  foot  and  a 
half  would  barely  float,  the  weight  of  the  bag  being  just 
equal  to  that  of  the  imprisoned  gas. 

The  height  to  which  a  balloon  will  rise  is  determined 
from  the  law  according  to  which  the  density  of  the  at- 
mospheric strata  diminishes  as  the  distance  from  the  earth 
is  increased  The  buoyant  force  diminishes  w  ith  the  den- 
sity ;  and  when  it  is  reduced  to  a  quantity  only  equal  to 
the  weight  of  the  balloon  and  its  appendages,  no  further 
ascension  can  take  place.  Another  circumstance  also 
confines  the  possible  elevation  within  moderate  limits. 
As  the  pressure  of  the  external  air  is  diminished,  the  ex- 
pansive force  of  the  confined  gas  become*  greater,  and 
would  ultimately  overcome  the  resistance  of  any  material 
of  which  a  balloon  can  be  made.  A  balloon  quite  filled 
at  the  surface  of  the  earth  would  inevitably  be  torn  to 
shreds  at  the  height  of  a  few  miles  tr  the  atmosphere, 
unless  a  portion  of  the  gas  were  allbwcd  to  escape.  For 
this  nuqwjse  the  balloon  is  furnifhed  with  a  safety  valve, 
which  can  be  opened  and  shut  at  pleasure  ;  but  to  pre- 
vent unnecessary  waste  of  gas,  it  ought  to  be  marie  of 
such  a  size  that  it  requires  only  to  be  tiartly  filled.  A 
balloon  half  filled  at  the  surface  of  the  earth  would 
become  fully  distended  at  the  height  of  31  miles. 

We  have  hitherto  spoken  only  of  balloons  filled  with 
hydrogen  gas ;  but  it  is  evident  that  any  other  substance 
specifically  lighter  than  air  would  answer  the  purpose  ; 
in  fact,  the  first  balloons  by  which  any  one  was  raised 
into  the  atmosphere  were  not  filled  with  hrdrogen,  but 
■imply  with  rarefied  air,  the  rarefaction  being  produced 
by  kindling  a  fire  under  them  ;  and  as  they  thus  became 
lilted  with  smoke,  they  were  called  smoke-balloons.  The 
ascensional  force,  however,  which  cm  be  gained  in  this 
way  Is  not  great ;  besides,  the  aeronaut  must  carry  a 
jmrtion  of  fuel  with  him  for  the  purpose  of  maintaining 
the  lire,  which  adds  sensibly  to  the  weight  to  be  raised. 
The  keeping  up  of  the  fire  Is  also  attended  with  incon- 
venience, and  even  danger. 

Two  brothers,  Stephen  and  Joseph  Montgoliier,  pro- 
prietors of  a  paper  manufactory  at  Annonay  in  France, 
have  the  honour  of  first  preparing  and  sending  up  a  bal- 
loon into  the  air.  After  one  or  two  previous  trials,  they 
announced  a  public  ascent  on  the  Mb  of  June,  1783.  The 
balloon  was  prepared  of  linen  cloth  ;  a  fire  was  kindled 
under  it.  and  fed  with  bundles  of  chopped  straw.  This 
substance  was  used  with  a  view  to  produce  a  large  quan- 
tity of  smoke.  It  would  seem  that  they  attributed  the 
elevation  of  the  balloon  to  the  ascending  power  of  the 
smoke.  Instead  of  its  truo  cause,  the  rarefaction  of  the 
heated  air.  In  the  space  of  five  minutes  it  was  com- 
pletely distended  ;  and  on  being  let  slip,  ascended  rapidly. 
It  reached  an  elevation  of  about  a  mile,  remained  sus- 
pended ten  minutes,  and  fell  at  the  distance  of  a  mile  and 
half  from  the  place  of  its  ascension.  When  the  news  of 
this  experiment  was  carried  to  Paris,  the  surprise  was 

? general,  and  the  virtuosi  began  immediately  to  consider 
tow  it  could  be  repeated.  It  was  determined  to  apply 
hydrogen  gas  on  this  occasion  ;  and  Charles,  a  celebrated 
lecturer  on  natural  philosophy,  undertook  the  *uj>er- 
futendeucc  of  the  process.  On  the  26th  of  August,  17H3, 
the  preparations  were  complete,  and  the  balloon  was 
tr an»ported  with  tnu.  h  <  ercmonv  to  the  Champ-de-Mar*. 
On  the  following  day,  at  five  o'clock  In  the  afternoon,  the 
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report  of  a  cannon  announced  to  the  assembled  multi- 
tude that  every  thing  was  ready.  "  The  glot«e,  liberated 
from  its  stays,  shot  upwards,  to  the  great  surprise  of  the 
spectators,  with  Mich  rapidity  that  In  two  minutes  it 
reached  the  height  of  8000  feet.  It  traversed  successively 
several  clouds,  by  which  it  was  repeatedly  obscured.  The 
violent  rain  which  began  to  fall  at  the  moment  of  its 
ascent  did  not  retard  its  rapid  progress,  and  the  expe- 
riment was  attended  with  complete  success.  The  satis- 
faction was  so  great  that  even  elegantly  dressed  ladies 
remained  with  their  eyes  intently  fixed  on  the  balloon, 
regardless  of  the  rain,  which  fell  on  them  in  torrent*." 
(Libet,  I) iction rut ire  dc  Physique.)  This  balloon  re- 
mained in  the  atmosphere  only  three  quarters  of  an 
hour  ;  it  fell  at  a  distance  of  about  fifteen  miles,  when 
it  was  discovered  that  a  rent  was  made  in  its  upper  part, 
through  which  the  gas  had  escaped. 

The  first  adventurers  who  had  courage  to  undertake 
an  aerial  ascent  in  a  balloon,  wersel'ilatre  dc  Hosier,  a 
young  naturalist,  and  the  Marquis  d'Arlandes.  On  the 
21st  of  November,  1783,  they  took  their  seats  in  the  basket 
of  a  smoke  balloon ;  and  after  rising  to  an  elevation  of 
upwards  of  3000  feet,  descended  safely  to  the  earth.  The 
next  ascent  was  made  by  MM.  Charles  and  Robert  in 
a  balloon  filled  with  hydrogen  gas,  on  the  1st  of  January, 
1784.  After  a  flight  of  a  hour  and  a  half  they  alighted  on 
the  meadow  of  Nesle,  about  twenty-five  miles  from  Paris, 
without  the  slightest  accident.  As  the  balloon  sUll  re- 
tained a  considerable  buoyant  force,  M.  Charles  resolved 
on  auother  ascent  alone.  It  rose  to  the  height  of  near 
two  miles  in  about  ten  minutes  ;  and  the  aeronaut  had  the 
satisfaction  of  seeing  the  sun,  which  had  set  when  he  left 
the  earth,  agnin  rise  above  the  horizon.  After  remaining 
about  thirty-five  minutes  in  the  air  he  descended  safely,  at 
a  distance  of  about  nine  miles  from  the  spot  from  which 
he  had  risen. 

So  many  aerial  voyages  executed  with  safety  en- 
couraged other  attempts  ;  and  no  accident  occurred  till 
the  accomplished  Pilatre  dc  Hosier,  with  hit  companion 
Komain,  was  killed  in  an  attempt  to  cross  the  channel 
from  France  to  England.  On  the  13th  of  June.  1785,  they 
ascended  from  Houlogne.  Under  the  principal  balloon, 
which  was  of  hydrogen  gas,  they  had  suspended,  for  the 
purpose  of  increasing  or  diminishing  the  ascensional 
power  at  pleasure,  a  smoke  balloon,  which  occasioned  the 
disastrous  issue.  Scarcely  a  quarter  of  an  hour  had 
elapsed  when  the  whole  apparatus,  at  the  height  of  3"U> 
feet,  was  perceived  to  be  on  fire ;  and  the  unfortunate 
voyagers  were  precipitated  to  the  ground.  This  calamitous 
occurrence,  however,  did  not  damp  the  courage  of 
aeronauts.  It  was  obvious  that  ft  had  been  occasioned 
by  the  want  of  proper  precautions  ;  accordingly  ascent* 
continued  to  be  multiplied,  and  have  since  become  so 
common  as  to  be  an  ordinary  sj>cctacle  in  the  principal 
cities  of  Europe. 

When  balloons  first  began  to  be  constructed,  it  was 
expected  that  they  would  be  found  applicable  to  many 
important  purposes.  These  expectations  havel>een  dis- 
appointed, chiefly  because  it  has  been  found  impossible 
to  guide  or  controul  their  course.  The  only  power  the 
aeronaut  possesses  over  his  balloon  is  to  regulate  its 
elevation  within  certain  limits.  In  one  or  two  Instance* 
they  have  been  successfully  used  for  military  reconnols- 
sancc.  The  victory  which  Jourdan  obtained  over  tho 
Austrian*  at  Fleurus,  in  1794,  was  atcritwd  to  the  know- 
ledge obtained  of  the  enemy's  movement*  by  means  of  a 
balloon.  A  very  Interesting  ascent  was  made  by  Hiot 
and  Gay  Lussac.  in  August  1804,  and  by  Gay  Lussac 
alone  in  September  of  the  same  year,  with  a  view  to 
make  meteorological  observations  in  t  be  upper  strata  of 
the  atmosphere.  In  the  first  voyage,  the  two  philosophers, 
at  an  elevation  of  between  9,500  and  13,000  English  feet, 
found  the  oscillations  of  the  magnetic  needle  to  be  per- 
formed In  the  same  time  as  at  the  surface  of  the  earth. 
At  12,800  feet  the  thermometer,  which  stood  at  G3|°  at 
the  observatory,  had  sunk  to  51°  of  Fahrenheit,  being 
only  a  decrease  of  1°  for  every  thousand  feet.  The 
hygrosco|>e  indicated  increased  dryness  In  proportion  to 
the  elevation.  In  the  second  ascent,  performed  by  Gay 
Lussac  alone,  the  variation  of  the  compass,  at  the  height 
of  12,680,  was  found  to  remain  unaltered.  At  14,480  feet 
a  key  held  in  the  magnetic  direction  attracted  with  one 
end  and  repelled  with  the  other  the  north  pole  of  the 
magnetic  needle.  The  same  was  the  case  at  20,150  feet. 
At  18,000  feet  the  thermometer  fell  to  the  freezing  point, 
and  at  22,912  feet  to  149°  of  Fahr.  Two  flasks,  which 
had  been  previously  emptied  of  air.  were  opened  and 
filled  at  an  elevation  exceeding  21,400  feet ;  and  the  air 
brought  down  from  this  region  was  found,  on  being 
analysed,  to  contain  exactly  the  same  proportions  of  the 
constituent  element*  as  at  tho  surface, 
elevation  which  he  reached  was  23,04' i  feet, 
and  a  quarter  above  the  level  of  the  sea, 
higher  than  the  loftiest  peak  of  the  Andes. 

Excepting  in  these  two  memorable  ascents  of  Gay 
Lussac,  nothing  has  been  gained  to  science  by  the  use  of 
Thei 
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trim  and  since,  hare  a*  jet  served  no  other  purpose 
Una  to  gratify  idle  curiosity  ;  mud  from  the  total  failure 
ef  every  scheme  that  has  been  proposed  for  directing 
tb«r  course  through  the  air.  there  is  little  reason  to 
inticipate  any  great  advantages  from  them  to  society. 
Nrtertheless,  the  comparative  cheapness  and  facility  with 
whkh  they  can  be  filled  by  coal  gas,  now  so  generally 
ased  for  the  purposes  of  illumination,  have  been  the 
cause  of  directing  public  attention  again  to  the  subject ; 
sad  the  recent  feat  of  Mr.  Green  and  two  companions, 
wbo,  with  a  stupendous  balloon,  and  carrying  with  them 
*  tun  of  ballast,  ascended  from  Vauxhall  in  Novem- 
ber, 1*36,  crossed  the  channel,  and,  after  a  journey 
through  the  air  of  eighteen  hours,  safely  descended  In 
the  territory  of  Nassau  in  Germany,  has  contributed  to 
revive  the  hope  of  rendering  balloons  available  to  useful 
purposes. 

BA'LLOT.  (Ft.  balloter.)  A  method  of  voting  at 
iict  t:oai  Ac,  hy  meant  of  little  balls,  of  different  colour *, 
vhtrb  are  put  secretly  into  a  box,  and,  when  counted, 
■  i  >j-  tin-  rook  of  tin-  poll  without  any  di^uoTj  hy 
a  hum  each  vote  Is  given.  The  origin  of  the  ballot  may 
be  traced  to  the  commonwealth  of  the  Israelites,  from 
whom  it  was  adopted  by  many  eastern  nations.  The 
voting  by  tablets  began  with  the  earliest  operations  of 
Athenian  polity.  But  it  appears  questionable  whether 
the  ballot  at  Athens,  at  least  (n  its  more  flourishing  times, 
was  anything  more  than  a  contrivance  for  securing  rapi- 
dii j  of  voting,  and  whether  any  secrecy  was  necessarily 
■Bached  to  it.  It  was  employ  ed  in  Judicial  proceedings, 
•'wet  voting  was,  however,  the  custom  of  the  Areopagus. 
(Station  the  Athenian  Ballot,  1838.)  The  same  system 
>A  voting  prevailed  also  at  Carthage,  and  to  this  is  at- 
tributed by  Ray  (  Travels  through  Germany  and  Italy) 
'■'  '"an»e  of  the  grandeur  and  independence  of  it*  in- 
•••::.»;!t-.  In  the  earh  periods  of  Homan  history,  the 
,  •  toted  hy  word  of  tnouth  ,  and,  in  creating  magis- 
trate*,  used  the  form  —  Consules,  &c.  nomino,  or  dlco  ; 
sad  it  was  not  until  the  61 4th  year  of  the  city,  that  the 
Cihtnian  law.  Lex  Tahcllaria,  was  introduced,  for  the 
a-  Cicero  all.-g'*  'J><-  Ojf.  2.  7  ),  of  giving  to  the 
people  more  liberty  in  voting.  But  from  this  period,  as 
»  universally  admitted,  the  practice  of  bribery  made 
:  i  >tridr*  .  and  n< >t »  it sMtMolug  everj  effort  was  made 
for  its  suppression  by  the  enactment  of  penal  statutes, 
»«b  vsi  its  success  that  Julius  Cesar  saw  himself  ne- 
ce&MUlrd  to  deprive  the  people  not  only  of  the  ballot, 
!--t(,,  i  of  the  right  of  n^Mflt  Sum''  the  (  )  iistuu 
rri,  the-  ballot  was  adopted  at  a  very  early  period  by  the 
Maltese  and  the  Venetians.  At  Venice,  in  particular, 
«  nott  curious  and  intricate  system  of  voting,  consisting 
often  previous  ballotatlons,  prevailed  for  the  space  of 
Ut*>  years  ;  and  Postellus  (in  a  work  De  Magistratibus 
Alientrustutn)  pointedly  asserts  that  the  abolition  of 
practice,  combined  with  other  causes,  led  to  the  de- 
cline of  this  once  flourishing  state.  Another  author, 
•Arr  a-i  elaborate  dissertation  on  the  advantages  of  the 
» eaetian  ballot,  sums  up  his  account  of  an  election  of 
stich  be  had  been  an  eyewitness  in  the  following  words  : 
- "  All  wm  easily  performed  in  a  short  time,  without 
tamult,  without  noise,  without  animosities,  and  the  most 
drierring  always  elected."  In  our  own  times,  as  Is  well 
known,  the  system  of  voting  by  ballot  in  the  election  of 
'  it<rm  >.  niairi-tratc  \c.  Is  adopted  in  France 
A>t  America ;  and.  among  oursi  he*,  in  ca»c*  ol  applha. 

>  for  admission  into  private  clubs  and  societies.  Of 
Jl  controvertible  subjects,  perhaps  there  is  none  w  hich 
i  of  all  political  parties  so  vividly, 
an  arena  for  the  display  of  argu- 
'  skill,  as  the  ballot.    While  its  opponents  fore- 
i  it*  introduction  Into  the  public  business  of  this 
country  a  tissue  of  hypocrisy  and  falsehood,  and  ulti- 
mately danger  and  ruin  to  the  state,  it  seems  to  its 
!"••!>•!■«  to  contain  the  g>-rm  of  all  that  i>  adn  irable 
19  internment  and  advantageous  to  the  community. 

limits  necessarily  prechlfi  M  from  doing  MM  than 
merely  noticing  the  principal  arguments  on  both  sides. 
The  advocates  of  the  ballot,  on  whom  the  onus  probandl 
'  tralli  n  -t>,  assume  ,v  an  axiom  that  the  great  body 
!li>-  <-|<cjori  arc  d« -pendent,  aral  consequent!)  in  an 
imtit  condition  to  give  a  free  and  unbiassed  vote.  On 
tMt  assumption  Is  hinged  not  merely  the  validity,  but 
the  necessity  of  all  their  demonstrations  in  favour 
'      hall  .t.    The  ballot,  it  1*  maintained,  will  not  only 
place  the  elector  on  a  footing  of  independence,  but  will 
reiaoTe  all  inducement  to  bribery,  as  no  candidate  wiu 
cooose  to  offer  a  bribe  when  the  elector  is  at  liberty  to 
<Wehe  him  by  giving  a  secret  vote  :  hi  a  word,  that  it 
» ill  annihilate  the  two  species  of  corrupt  influence  by 
■•  •  hettirs  arc  liable  to  ha  'uajed,  —  the  Influence  o'f 
fireatt,  and  the  influence  of  bribes.   Nor,  as  they  allege, 
*•"*  •heir  opinions  upon  this  head  merely  speculative  ;  for 
tNey  point  with  triumph  to  the  example  of  Franco  and 
America,  where  the  ballot  is  practised,  and  where  it  has 
llff  been  regarded  as  the  safeguard  of  the  people's  liberty. 
The  opponents  of  the  ballot,  on  the  other  hand,  maintain 
Hut,  even  under  the  ballot,  the  canvassing  of  constituents 
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candidates  would  still  bo  practised ;  in  which  case, 
ballot  would  prove  serviceable  only  to  the  dishonest 
elector,  who  promises  his  suffrage  to  one  candidate  and 
votes  for  another.  Moreover,  that  even  here  secrecy 
would  be  Impracticable,  as  the  elector  would  not  only  be 
subjected  to  a  process  of  the  most  searching  curiosity, 
but  that  the  landlord  would  be  Inclined  to  visit  with 
more  signal  marks  of  his  displeasure 


whom  his  suspicions  of  deceit  should  rest,  than  him 
who  came  boldly  forward,  and  voted  in  the  face  of  day 
for  the  candidate  of  his  choice.  Again,  that  even 
were  secrecy  practicable  (vide  Burke's  Reflections, 
p.  370.),  it  would  not  be  desirable.  For,  as  every  elector 
holds  hit  vote  for  the  benefit  of  the  community  at 
large,  he  is  bound  to  show  by  an  open  vote  his  opinion 
of  the  fitness  of  the  candidate  for  his  suffrage  :  that  a 
secret  vote  is  eminently  calculated  to  counteract  the 
legitimate  influence  of  public  opinion,  and  to  lower  the 
standard  of  political  ana  moral  principle,  inasmuch  as  It 
removes  from  a  public  act  that  responsibility  from  which 
no  public  act  ought  to  be  exempted.  And  lastly,  that 
the  argument  derived  from  the  practice  of  France  and 
America  can  have  but  little  weight,  unless  it  con  at  the 
same  time  be  demonstrated  that  the  condition  of  these 
countries  In  other  respects  Is  precisely  analogous  to  that 
of  our  own  :  that,  as  far  as  America  is  concerned,  vote 
by  ballot  was  not  Ingrafted  upon  its  peculiar  form  of 
government,  but,  as  In  the  case  of  Athens,  was  coeval 
with  its  existence:  and  that,  ns  regards  France,  only 
500,000  In  a  population  of  33  millions  enjoy  the  elective 
franchise  ;  and  these,  from  their  rank  arid  condition  In 
society,  are  least  likely  either  to  be  influenced  by  intimi- 
dation or  seduced  by  bribery.  Whether  the  op|>onents  or 
the  advocates  of  the  ballot  nave  the  best  of  the  argument, 
it  is  not  for  us  to  determine  ;  but  one  thing  Is  certain, 
that  whether  we  regard  the  Athenian  or  the  Roman,  the 
French  or  the  American  form  of  government,  it  will  lie 
found  that  the  people  either  stipulated  lor  the  adoption 
of  the  ballot  In  the  original  framing  of  their  several  con- 
stitutions, or,  as  soon  as  they  ascertained  the  nature  of 
their  rights,  insisted  on  its  introduction,  ftom  some 
fancied  security  it  afforded  them  in  the  exercise  of  their 
privileges.  For  some  apposite  remarks  on  the  ballot, 
sec  West.  Review  for  July  1K30  ;  and  a  Treat ix-  entitled 
Reflections  on  the  Ballot,  1H31,  llotchard  and  Son:  tee 
also  Montesquieu,  Esprit  des  Lois,  ii.  cap.  20. ;  and  Fer- 
guson's Roman  History,  p.  81 . 

BA'LSAM  OF  SULPHUR.  Solution  of  sulphur  in 
olive  oil.    A  brown  fetid  liquid. 

BALSAMA'CEiE.  A  natural  order  of  imperfect  exo- 
genous balsamiferous  trees,  related  to  the  I'latanaie*' ;  a 
species  of  the  only  genus,  Liquidambar,  yields  the  fragrant 
resin  called  storax. 

BALSAM  IN  A'CE*.  (BaUamina,  one  of  the  genera.) 
A  natural  order  of  polypctalous  Exogens  allied  to  Gera- 
n latere.  They  have  irregular  flowers,  with  a  spur  to 
one  of  the  sepals,  and  arc  chiefly  annual-stemmed  plants, 
with  a  succulent  foliage  and  showy  flowers.  The 
common  Impatient  nolltangere  is  a  sjiecics  of  this 
order. 

BALSA MODE'NDRON.  See  Myhrh. 
BA'LSAMS.  Exudations  from  certain  plants,  which 
are  liquid  or  soft  solid,  and  consist  of  a  substance  re- 
sembling a  resin,  cither  combined  with  benzoic  acid  or 
h  an  essential  oil,  or  both. 
BA'LTEC S.  (Lat  a  girdle.)  In 
idt  1 1 ( in  ( \\ ( s%t>i^o&  ftisCj  saiXs j ^ h i X 1 1  c  #1 £ r 
a  passage  round  them  without  disturbing  the 
Nobody  sat  on  it,  but  It  served  as  a  landing  or  renting 
place.  In  the  Greek  and  Roman  theatres  every  eighth 
step  was  a  halteus.  Vitruvius  gives  the  rules  for.  con- 
structing it  in  the  third  chajrtcr  of  his  fifth  book.  The 
same  term  is  also  used  by  that  author  to  denote  the 
strap  which  seems  to  bind  the  coussinet  or  cushion  of  the 
Ionic  capital. 

BA'LUSTER.  (Said  to  be  from  balaustrum,  or 
/3«X*u/rosv,  the  flower  of  the  wild  pomegranate,  to  the  form 
of  which  a  resemblance  it  pretended.)  In  Architecture, 
a  species  of  small  short  column,  used  between  piers  on 
the  upper  parts  of  buildings,  under  windows,  in  balconies, 
&c.  It  it  quite  of  modern  introduction,  that  is  to  say, 
soon  after  the  revival  of  architecture.  The  form  of  the 
most  ancient  that  arc  met  with  in  Florence  and  other 
cities  of  Italy  it  that  of  a  column,  a  puerility  which  hat 
even  in  these  davs  found  admission  into  some  of  what  are 
called  Greek  buildings  in  this  metropolis.  Blondcl  gives 
rules  for  proportioning  the  baluster  in  its  use  where  the 
orders  arc  employed. 

B  ALUSTBA'DE.  A  parapet  or  protecting  fence  formed 
with  balusters. 

BAMBO'O.  An  Asiatic  genus  of  arborescent  grasses, 
with  hollow  jointed  stems,  and  a  hardy  woody  texture. 
They  are  externally  coated  with  tilex,  and  sometimes 
secrete  the  some  substance  In  the  hollows  of  their  stems, 
win  nit  is  called  tabasheer.  Bamboos  grow  with  great 
rapidity,  and  their  shoots  are  cut  when  young,  and  boiled 
like  asparagus.    They  vary  iu  size,  accordiug  to  the 
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•pedes,  from  G  feet  to  150  feet  in  lcngt 
they  form  handles  to  umbrellas  and  parasols  or  walking 
en^  su^elenUyJairgeMhcy^are  ^used  for  the 

of  domestic* purposes.'  If  split  into  slips,  they 
►•-strings,  and  sometimes  the  arrows  discharged 
from  the  blow-tubes  of  the  Malays.  A  few  species  Inhabit 
the  tropical  parts  of  America. 

BAMBUSA'CEJE.  A  section  of  the  natural  order  of 
grasses,  comprehending  the  bamboo  as  Its  type. 

BAN.  A  word  bearing  a  variety  of  significations  in  the 
Teutonic  jurisprudence  and  usages,  but  all  apparently 
connected  with  the  original  meaning  of  "  to  proclaim,  or 
givo  public  notice."  Hence,  1.  Ban,  the  proclamation 
against  an  outlaw :  sr.  g.  the  ban  of  the  German  Em- 
pire, equivalent  to  ecclesiastical  excommunication  or 
declaration  of  outlawry ;  wheuce  the  words  banish, 
bandits,  banditti,  and  to  "  ban  "  or  curse  ;  in  German 
batmen,  verbanncn.  2.  The  ban,  in  the  sense  of  the 
national  army  of  a  Teutonic  people  levied  by  procla- 
mation :  hence  the  French  "  lever  le  ban  et  1'arrlere 
ban"  (the  latter  word  being  a  corruption  of  keribannum, 
from  heer,  an  army).  Tho  French  ban  and  arriere  ban 
Was  levied  for  the  last  time  in  1672,  and  commanded  by 
Tureune,  but  behaved  so  ill  that  this  feudal  armament 
was  thenceforth  discontinued.  3.  The  bantu  of  mar- 
riage, being  notice  given  by  public  proclamation  to  the 
parish  of  the  intended  solemnization,  in  the  Sclavonic 
tongues  ban  means  master:  the  lords  of  some  of  the 
frontier  provinces  of  .Turkey  were  so  styled  ;  hence  the 
bantial  or  lordship  of  Temcswar,  now  belonging  to 
Austria. 

BAKA'NA.  A  tall  herbaceous  endogenous  plant,  the 
Musa  sapii-ntum  of  botanists,  having  broad  convex 
leaves  with  fine  oblique  veins,  and  growing  in  a  tuft  from 
the  top  of  a  stem  formed  by  the  union  of  the  broad  bases 
of  the  leaves.  The  fruit  ripens  In  succession  in  large 
clusters  weighing  many  pounds ;  it  Is  of  the  same  nature 
as  the  plantain  {quod  vide).  It  is  a  native  of  the  West 
Indies,  where  it  contributes  essentially  to  the  food  of  the 
bettcrclasses. 

BA'NCHUS.  A  Fabriclan  genus  of  Hymenopterous 
insects,  of  the  tribe  Pupivora,  and  family  Ichncumonid* ; 
characterised  by  long  threadlike  antcnn.c,  abdomen  com- 
pressed at  the  extremity,  ovipositor  not  extended.  Of 
this  genus  there  are  five  British  species,  which,  like  the 
rest  of  the  family,  are  parasitic  in  the  larva  stole,  feeding 
on  the  bodies  of  other  Insects. 

BA'NCO.  In  commerce,  a  word  of  Italian  origin, 
signifying  a  bank,  and  commonly  employed  to  describe 
the  bank  of  Venice.  Banco  is  also  used  to  distinguish 
Schanuk7  fr°m  mtTm  moaey  **  HamburB.  *c.  See 

Ba'nco.  in  Law,  superior  courts  of  common  l»nr 
are  said  to  sit  in  banco  during  term,  the  judges  occu- 
pying the  bench  of  their  respective  courts.  See  Courts 
or  Law. 

BAND.  (Fr.  bande.)  In  Architecture,  a  term  used 
to  denote  what  is  generally  called  a  face  or  fascia.  To 
speak  correctly,  it  signifies  a  fiat,  low,  square,  profiled 
member,  without  respect  to  Its  place.  That  member  in 
a  cornice  on  which  modillions  or  dentils  are  cut  is  called 
the  modlllion  band  in  the 
the  latter  case. 

BA'NDKD.  (Lat.fasc 
acrose  with  coloured  bands. 

BAND I'TTI.  (It.)  Persons  declared  to  be  banished, 
exiled,  or  outlawed.  (Home  Tooke.)  At  the  present 
time,  bandit  and  robber  are  nearly  synonymous  terms. 
The  Italian  bandits  formed  a  peculiar  class,  and  were 
frequently  employed  by  the  petty  princes  and  grandees 
their  projects  either  of  love  or  ambition, 
i  year  1820,  they  were  frequently  employed 
\ ;  and  in  their  case  the  proverb  "  honour 

" ,  for,  on  the  payment 
sum,  travellers  might  repose  in  them  un- 
f confidence. 

BANDOl.F/KR.  In  ancient  Military  History,  a  large 

ban 


BANK. 


province,  or  town,  by  the  judgment  of  some  court  or 


ofa 


the  left  arm,  to  carry  military  weapons, 
applied  to  small  leather  cases,  of  which 


g  upon  a  shoulder-belt : 
charge  of  powder  for  a 
but  may  be  seen  in  the 


term  is  also  . 
musketeer  wore  twelve, 
each  of  these 
musket.    They  arc 
armoury  in  the  Tower. 

BA'NIANS.  A  . 
whose  office  or  profession  is  trade  and  merchandise.  In 
this  sense  Banians  stand  contradistinguished  from  Brah- 
mins, Cutlery  (Eschatrya),  and  Wvsc  (Vaisyi),  the 
three  other  castes  into  which  the  Indians  are  divided. 
(See  Gemelli  Carrcri,  and  Sir  W.  Jones  )     They  aic 

and  have  a 


scattered  over  the  whole  of  Asia,  _ 
to  themselves  the  sole  management  of  traffic  in  the  East. 
They  retain  every  where  thHr  native  language  and  re- 
ligion (the  doctrine  of  the  Metempsychosis);  and  are 
distinguished  by  their  honesty,  fidelity,  and  goodnature. 
BA'NISJIMENT  *'  Expulsion  from  any  country, 
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competent  authority."  Banishment  as  a  species  of  pu- 
nishment has  been  practised  by  all  governments,  both 
ancient  and  modern.  Among  the  Greeks  two  kinds  of 
banishment  were  in  use:  auyn,  which  involved  confis- 


werc  in  use :  auyn.  which  involved  confis- 
cation of  property,  and  was  inflicted  only  upon  those 
convicted  of  certain  crimes  ;  and,  at  Athens,  ostracism, 
by  which  persons  were  banished  on  mere  suspicion  that 
their  power  or  riches  might  prove  subversive  of  liberty. 
The  Romans  made  use  of  three  kinds  —  reUgatio,  ctiltum, 
and  deportatio,  —  which  involved  various  grades  of  pu- 
nishment ;  the  last,  however,  being  the  most  severe,  as  It 
subjected  the  delinquent  to  the  confiscation  of  his  pro- 
perty, and  the  loss  of  his  rights  as  a  Roman  citizen.  Tho 
second  was  introduced  by  the  Emperor  Augustus,  and 
formed  the  kind  of  banishment  to  which,  among  others, 
Ovid  was  condemned.  During  the  first  French  revo- 
lution, banishment  {deportation)  was  substituted  for  the 
guillotine,  and  towards  the  end  of  Robespierre's  adminis- 
tration became  very  general.  It  still  forms  part  of  the 
French  code,  where  it  is  classed  in  the  third  degree  of  in- 
famous punishments,  and  gives  rise  to  civil  death.  As  a 
criminal  punishment  banishment  was  unknown  to  the 
ancient  unwritten  law  of  England,  although  voluntary  ex- 
ile was  often  adopted  in  order  to  evade  legal  prosecution. 
It  was  first  towards  the  end  of  Queen  Elizabeth's  reign  that 
a  statute  was  enacted  which  condemned  persons  convicted 
of  certain  delinquencies  to  leave  the  town  or  village  where 
they  lived  ;  but  it  was  at  a  much  later  period  that  the  pu- 
nishment of  transportation  ( quod  ride)  was  legalised  by 
parliamentary  statute.  In  Germany,  numerous  instances 
nave  recently  occurred  of  persons  convicted  of  treasonable 
practices  having  had  their  sentence  commuted  into  per- 
petual banishment ;  and  in  the  universities  of  the  same 
country  this  punishment  {relegation  is  inflicted  upun 
those  who  are  convicted  of  a  gross  infringement  of  the 
academical  laws,  and  involves  the  forfeiture  of  all  right 
to  enter  upon  a  professional  career. 

BANISTERIEiE.  (Banisteria,  one  of  the  genera. ) 
That  division  of  Malpighlaceous  plants  in  which  the  fruit 
Is  samaroid,  not  baccate,  and  analogous  to  what  Is  found 
in  Aceracese. 

BANK.  In  Natural  History,  an  elevation  of  the 
ground.  Banks  at  sea  are  indicated  by  a  decrease  of  tho 
soundings,  and  sometimes  by  the  elevation  of  the  laud 
above  low-water  mark.  Of  these,  one  of  the  largest  and 
best  known  Is  the  great  bank  of  Newfoundland,  famous 
for  the  resort  of  cod-fish. 

Bank.   In  Commerce,  an  establishment  for  the  cus- 
tody and  Issue  of  money.   The  Individual  who  i 
a  bank,  or  who  carries  on  the 
called  a  banker. 

Banks  are  of  various  kind* 
selves  entirely  to  the  custody  am 
posited  in  their  hands  by  their 
issue  notes  or  ps 
times  conducted 
companies 
Utility 


number  of  \ 
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tals  are,  in  many  respects,  admirably  fitted  to  serve  as  a 
medium  of  exchange  {see  Momey),  they  have  two  very 
serious  drawbacks.— their  cost,  and  the  difficulty  and  ex- 
of  carrying  them  from  place  to  place.  If  the  cur- 
of  Great  Britain  consisted  only  of  gold,  it  would 
to  at  least  sixty  millions  of  sovereigns ;  and  the 


expense  attending  such  a  currency,  allowing  only  |  per 
cent,  for  wear  and  tear  and  loss  of  coins,  could  not  he 
reckoned  at  less  than  3.260,000/.  a  year.  The  weight  of 
1000  sovereigns  exceeds  21  lbs.  troy  ;  so  that  were  there 
nothing  but  coins  in  circulation,  the  conveyance  of  large 
sums  from  place  to  place  to  discharge  accounts  would  be 
a  very  laborious  process,  and  even  small  sums  could  not 
be  conveyed  without  considerable  difficulty  ;  hence  it  la 
that  most  commercial  and  highly  civilised  nations  have 
endeavoured  to  fabricate  a  portion  of  their  money  of  less 
costly  and  heavy  materials,  and  have  resorted  to  various 
devices  for  economising  the  use  of  coin.  Of  the  substi- 
tutes for  coin  hitherto  suggested,  paper  is,  in  all  respects, 
the  most  eligible.  Instead  of  discharging  their  debts  by 
a  payment  of  the  precious  metals,  individuals,  on  whose 
solvency  the  public  may  rely,  pay  them  by  giving  a  bill 
or  draft  for  the  sum,  payable  in  coin  at  sight,  or  at  so 
many  days  after  date ;  and  as  this  bill  or  draft  passes 
currently  from  hand  to  hand  as  cash,  it  performs  all  the 
functions  of  coin,  while  it  saves  its  expense  to  the  public. 
A  sense  of  the  advantages  that  might  be  derived  from 
the  circulation  of  such  bills  or  drafts  led  to  the  institu- 
tion of  banks  for  their  regular  issue. 

By  a  bank  of  this  description,  or  a  hank  of  circulation, 
is  meant  an  establishment  founded  by  one  or  more  in- 
dividuals, known  or  believed  to  be  possessed  of  large 
property,  for  the  accommodation  of  the  public  with 
loans.  A  banker,  on  being  applied  to  for  a  loan,  does 
not  make  the  advance  in  gold  or  silver,  or  other  valuable 
material,  but  in  his  own  promissory  notes  or  engage- 
ments, binding  him  to  pay  the  sums  specified  in  f  * 
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riskt,  when  presented  at  the  bank,  or  at  lomc  specified 
period.   When  a  bank  Is  in  good  credit,  it*  notes  are 
oarmed  by  the  public  equivalent  to  a  corresponding 
amount  01  gold  or  silver  ;  and,  being  freely  accepted  In 
payment  of  debts  of  all  sorts,  and  easily  carried  about 
or  conveyed  by  post,  they  are  even  more  useful  to  those 
»ho  originally  borrowed  them  from  the  bank,  and  to 
their  subsequent  holder,  than  an  equal  sum  in  coin. 
The  borrowers,  therefore,  do  not  scruple  to  pay  the  same 
interest  for  the  loan  of  a  promissory  note  of  100/.  or 
I.OGOf.  that  they  would  do  for  the  loan  of  a  hundred  or 
a  thousand  sovereigns.    But  the  note  costs  the  issuer 
comparatively  little.    He,  in  fact,  deals  In  credit,  or  in 
obligations  to  pay,  and  not  in  real  values ;  his  profits 
consisting  in  the  excess  of  interest  derived  from  the  notes 
or  obligations  he  has  Issued  over  and  above  the  Interest 
of  the  cash  or  unproductive  stock  he  is  obliged  to  keep 
in  his  coffers  to  meet  the  demands  of  the  public  for 
payment  of  his  notes,  and  the  expenses  of  his  establish- 


Besides  this  sort  of  bank,  there  are  also  banks  of 
deposit,  or  banks  for  keeping  the  money  of  individuals. 
A  merchant,  or  other  person,  using  a  bonk  of  this  sort, 
nukes  all  his  considerable  payment*  by  drafts  upon  his 
banker*,  and  sends  all  the  bills  due  to  him  to  them  to  be 
presented,  and  noted,  if  not  duly  paid.  By  this  means 
be  saves  the  trouble  and  expense  of  keeping  a  quantity 
of  unemployed  money  at  home,  of  receiving  coins  or 
notes  that  are  not  genuine,  and  of  making  any  mistakes 
with  respect  to  the  presentation  of  due  bills  ;  and  in 
consequence  of  the  saving  of  money^that  is  thus^  cf- 

pobhe. 

If  a  bank  of  circulation,  or  an  establishment  for  the 
tune  of  notes,  fall  Into  discredit,  its  notes  must  ob- 
viously cease  to  circulate.  Unless  when  guaranteed  by 
pvernment,  or  made  legal  tender,  no  one  ever  takes 
promissory  notes,  except  on  the  supposition  that  they 
•ill  be  paid  when  presented  or  when  due,  and  that  they 
*r*  substantially  equivalent  to  caih.  The  moment  any 
t  ;.p;cK.n  (whether  well  or  ill  founded  is  so  far  of  little 
eoriiequence)  arises  that  the  issuers  of  notes  are  unable 
to  meet  their  obligations,  there  is  a  run  upon  them  for 


at  the 

but  there  are  in  all  cl- 
a  good  | 
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class  of  banks  only. 

from  their  paying  no 
in  their  bands,  as  is  Die  case  with  most  of  the 
janks  ;  or  from  their  paying  a  less  rate  of  In- 
terest on  deposits  than  that  for  which  they  lend  them 
Uj  the  public.  a«  is  the  case  w  Ith  the  Scotch  banks. 

l.nglnh  Banks  Banking  establishments  for  the  Issue 

of  aotes,  and  for  taking  rare  of  other  people's  money, 
h**e  existed  in  this  country  since  the  latter  part  of  the 
Kvebteenth  century.  The  Bank  of  England  was  founded 
la  ISM,  and  has  long  been  the  greatest  bank  of  circulation 
kA  depoo.it  in  the  world,  it  grew  out  of  a  loan  of 
I.HjO.oxv.  for  the  public  service,  for  which  (such  was  the 
low  state  of  public  credit  at  the  time)  the  subscribers 
*«re  to  receive  8  per  cent,  interest,  with  4,0007.  a  year  as 
the  expense  of  management,  and  be  incorporated  Into  a 
banking  company,  denominated  the  Governor  and  Com- 
pany of  the  Bank  of  England.  The  charter  was  granted 
■  itn  je.irs  ;  and  i'.  hat  since  been  prolonged  by  various 
renew  si*  till  the  1st  of  August  IMS.  The  loans  made  by 
the  bank  to  government  w  ere  gradually  increased,  till  in 
1*00  they  amounted  to  14,686,000/.  But  at  the  last 
"wewal  of  the  charter  in  1*33,  a  fourth  part  of  the 
standing  debt  due  to  the  bank  was  paid  off,  making  the 
Mm  now  (1838)  due  by  the  public  to  that  establishment, 
exclusive  of  advances  on  account  of  dead  weight  and 
rther  public  securities,  1 1,047  7  >  I. 

i'tora  Us  foundation  the  bank  has  enjoyed  several 
pruHar  privileges.  The  principal  of  these  was  con- 
fared  upon  it  in  1708,  by  an  act  which  prohibited  any 
eompany  from  being  established  for  the  issue  of  notes 
rwiWe  on  demand  in  England  and  Wales  with  more 
than  tit  partners.  This  restriction  continued  till  182?], 
it  was  abolished,  in  so  far  as  respects  all  places 
Korr  than  65  miles  distant  from  London  ,  but  within 
that  duuncv  it  still  prevails. 

TV  Hank  of  England  is,  and  always  has  been,  the 
rwrrmmt  bank,  transacting  for  it  all  the  banking  btisi- 
'f*%  of  the  nation,  receiving  the  produce  of  the  taxes, 
)«*&%,  4c :  and  paying  the  interest  of  the  public  debt,  the 
drafts  of  the  treasury  and  other  public  departments, 
transferrin  «  stock,  *c.  For  this  the  bank  has  received 
•hsce  1*34,  exclusive  of  the  use  of  the  balances  of  the 
poblic  money  in  her  hands,  about  130,000/.  a  year, 
la  rouseqaence  of  its  employment  by  the  government, 
the  restriction  confining  the  number  of  partners  in 
<tb*T  banks  to  six,  and  of  its  great  capital  and  credit. 
Bwk  of  England  notes  have  always  been  held  in 
t^  highest  estimation;  and  no  bank  for  the 
:'""  i-"rv   n<itc>   j-  i>  -  Jib-  on 
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established  in  or  near  London.  In  the  provinces, 
however,  numerous  private  hanks  (that  is,  banks  with 
not  more  than  six  partners)  of  issue  and  deposit  have 
always  existed.  In  179*4,  their  number  is  supposed  to 
have  exceeded  3-Vt.  Many  were  destroyed  by  the  re- 
vulsion of  that  year ;  but  subsequently  to  1800  they  began 
rapidly  to  increase.  In  1809,  they  amounted  to  7*2  ;  and 
In  1814,  when  most  numerous,  to  940.  Since  the  abo- 
lition of  the  restriction  on  the  number  of  partners,  in 
1826.  many  banks  have  been  established  ;  some  with  very 
large  bodies  of  proprietors.  Except  in  the  case  of  the 
Hank  of  England,  all  the  holders  of  stock  In  the  other 
English  banks  are  liable  not  merely  for  the  amount  of 
of  their  share  In  the  capital  stock  of  the  company,  but 
for  Its  whole  debts,  whatever  may  be  their  amount.  All 
notes  are  made  payable  on  demand  ;  and  since  1826  no 
notes  for  less  than  oi\  have  been  allowed  to  circulate. 

From  the  first  establishment  of  the  Bank  of  England, 
down  to  1797,  it  had  always  paid  Its  notes  regularly  wheu 
presented.  But  in  the  course  of  1796,  and  the  early  part 
of  1797,  there  was,  owing  to  the  prevalence  of  reports 
of  Invasion,  a  pretty  severe  run  upon  the  Bank  of  Eng- 
land, and  It  was  at  length  apprehended  that  she  might 
be  obliged  to  make  a  temporary  stoppage.  To  avert  a 
contingency  of  this  sort,  an  order  in  council  was  issued 
in  February,  1797,  authorising  the  bank  not  to  pay  her 
notes  in  gold  ;  and  this  order  was  subsequently  con- 
firmed by  parliament,  and  prolonged  till  after  the  con- 
clusion of  a  definite  treaty  of  peace. 
Contrary  to  what  might  nave  been  and  was  anti- 
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cipated  by  many,  the  order  referred  to  did  not  stop  the 
circulation  of  Bank  of  England  notes,  or  diminish  the 
confidence  of  the  public  in  that  establishment.  The 
report  of  a  committee  of  the  House  of  Commons,  pub- 
lished soon  after  the  suspension,  showed  that  the  bank 
was  not  merely  possessed  of  the  most  ample  funds  to 
meet  all  her  engagements,  but  that  she  had  a  surplus 
stock,  after  all  demands  upon  her  were  deducted,  or  no 
less  than  15,513,000/.  This  report,  and  the  fact  that 
Bank  of  England  notes  became  practically  legal  tender, 
secured  their  circulation. 

The  obligation  on  the  issuers  of  paper  to  pay  their 
notes  on  demand  is  necessary,  not  only  to  give  them 
circulation,  but  to  prevent  their  being  issued  in  excess  ; 
for  as  soon  as  any  considerable  over -issue  takes  place, 
the  currency  becomes  depreciated  as  compared  with  that 
of  other  countries,  and  note*  are,  in  consequence,  rc- 


the  banks  for  payment,  in  order  to  get  gold 
and  silver  to  send  abroad,  where  their  value  is  higher  ; 
and  the  banks,  to  obviate  the  drain,  are  obliged  to  nar- 
row their  issues.   London  being  the  centre  where  the 
exchanges  with  other  countries  are  adjusted,  the  value 
of  Its  currency  determines  the  state  of  the  exchange ; 
and  it  ultimately  also  determines  the  value  of  the  cur- 
rency of  the  provinces,  there  being  a  constant  demand 
upon  the  country  banks  for  gold  or  bills  ou  London. 
While  the  Bank  of  England  was  obliged  to  pay  In  specie 
the  value  of  her  notes  could  not,  and  in  point  of  fact  did 
not,  differ  materially  from  that  of  gold.    But  In  J  7'  ■  > .  or 
1800,  after  the  check  of  cash  payment*  was  removed, 
they  began  to  be  depreciated,  partly  in  consequence  oi 
their  own  over-issue,  but  far  more  through  the  over- 
issue of  the  paper  of  the  country  banks.   The  latter 
were  multiplied  to  an  unprecedented  extent-    It  is  of 
Importance,  too,  to  observe  that  previously  to  1797 
neither  the  Bank  of  England  nor  any  of  the  country 
banks  Issued  notes  for  less  than  57. ;  but  both  parties 
having  commenced  their  issue  In  the  course  of  that  yeas 
a  new  outlet  was  opened  for  the  emission  of  paper  that 
was  particularly  accessible  to  the  country  bankers.  And 
such  was  the  eagerness  of  the  greater  number  of 
the  latter  to  get  their  paper  afloat,  that  individuals 
who  could  barely  afford  to  buy  stamps  for  bills  fre- 
quently succeeded  in  getting  the  command  of  immense 
sums ;  and,  as  they  had  nothing  of  their  own  to  lose, 
boldly  ventured  on  the  most  hazardous  speculations. 
During  the  last  half  dozen  years  of  the  war  the  depre- 
ciation of  paper  resulting  from  the  circumstances  new 
glanced  at  was  such,  that  the  ounce  of  standard  gold, 
which  should  be  worth  only  &7.  17s.  lOirf.,  was,  in  1814, 
actually  worth  M.  4a.,  being  a  depreciation  of  25|  per 
cent. 

The  difficulties  which  had  been  thrown  during  tho 
latter  years  of  the  war  in  the  way  of  importation  from 
abroad,  combined  with  deficient  crops  at  home,  caused 
an  extraordinary  rise  in  the  price  of  corn.  But  no 
sooner  had  the  northern  ports  been  opened,  In  the  au- 
tumn of  1814,  than  a  large  importation,  accompanied  by 
a  heavy  fall  of  prices,  began  to  take  place ;  which  was 
still  further  Increased  after  the  general  pacification  in 
1815.  This  fall  proved  ruinous  to  many  farmers,  who 
had  been  large  borrowers  from  the  country  banks.  In 
consequence  of  the  losses  arising  from  this  and  other 
grew  out  of  the  altered  situation  of  the 
,  a  want  of  confidence  was  experienced  ;  and  the 
banks  being  generally  without  the  means  of 
cy,  no  fewer  than  240 
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eiUbllshmenti  itopped  payment.  There  U,  in  fact, 
believed  to  have  been,  In  1814, 1815,  and  1810,  a  greater 
destruction  of  bank  paper  In  thii  country,  and  a  wider 
range  of  bankruptcy,  than  had  ever  previously  taken 
place  any  where  else,  except  perhaps  in  France  at  the 
breaking  up  of  the  Mississippi  scheme.  The  contraction 
of  the  currency  that  had  been  thus  violently  brought 
nbout  raised  lU  value  nearly  to  par,  and  paved  the  way 
for  the  act  or  1819,  the  59  G.  3.  c.  78.,  commonly  called 
"  Peel's  Act,"  from  its  being  introduced  by  Sir  Robert 
Peel,  which  provided  for  the  return  to  cash  payments 
by  the  Bank  of  Knglaud  at  the  old  standard.  These 
were  resumed  in  i821. 

The  policy  of  the  act  of  1819  waa  much  questioned  at 
the  time,  and  since ;  but  it  has  been  successfully  vin- 
dicated over  and  over  again.  But  admitting  that  when 
enacted  it  might,  in  some  respects,  be  objectionable, 
that  would  add  nothing  to  the  plea  of  those  who  still 
continue  to  urge  Its  repeal.  The  restored  standard  has 
now  (1*38)  lieen  maintained  for  nearly  twenty  years; 
and  99  out  of  every  100  of  the  existing  contracts  have 
been  entered  into  with  reference  to  it.  To  set  it  aside 
would  not  lie  to  repair  former  injustice,  if  such  were 
committed,  but  to  commit  it  afresh  — 1<>  perpetrate  an 
abuse  In  1838  for  no  better  reason  than  that  it  is  alleged 
that  a  similar  abuse  tiad  been  perpetrated  in  1X19  I  So 
long  as  there  is  either  common  sense  or  common  honesty 
in  parliament,  we  are  pretty  secure  again  it  an  attempt 
of  this  sort  succeeding. 

Notwithstanding  that  the  bankruptcy  which  over- 
spread the  country  in  1814,  1815,  and  1816,  was  mainly 
ascribable  to  the  defective  constitution  of  the  country 
Kinks,  and  to  the  reckless  and  improvident  manner  iu 
which  they  were  managed,  no  steps  were  taken  when 
the  resumption  of  cash  payment*  was  decided  upon  in 
1819  to  obviate  any  one  or  these  sources  of  mischief.  The 
consequences  were  such  as  might  have  been  anticipated. 
A  peculiar  combination  of  circumstances  having  con- 
spired to  produce  an  extraordinary  rage  for  speculative 
undertakings  in  1824  and  1*25,  the  country  bankers  gave 
iu  to  the  infatuation,  and  made  the  most  sudden  and 
excessive  Additions  to  their  issues.  In  consequence  the 
currency  became  redundant ;  and  this  having  occasioned 
a  heavy  drain  for  gold  on  the  Bank  of  England,  the  latter 
was,  in  the  end,  obliged  to  contract  her  Issues.  The 
country  banks,  whose  engagements  had  in  many  in- 
stanccs  been  carried  to  an  extent  quite  incommensurate 
with  their  capital,  began  to  give  way  the  moment  they 
experienced  an  increased  difficulty  of  obtaining  pecu- 
niary accommodation  in  London  ;  and  so  rapid  and 
sweeping  was  the  destruction,  that  in  tan  than  six  weeks 
above  seventy  banking  establishment*  were  swept  off, 
nnd  a  vacuum  created  in  the  currency  that  absorbed 
from  eixht  to  ten  millions  of  additional  issues  by  the 
Bank  of  England  I 


This  catastrophe  seems  at  length  to  have  satisfied  the 
irliament  and  |»eoplc  of  England  that  the  private  bank, 
g  system  was  weak  and  vicious,  and  that  it  was  Impera- 
tively necessary  it  should  be  amended  and  strengthened. 
In  thl*  view  the  clause  In  the  act  of  1708  already  referred 
to.  prohibiting  any  private  bank  from  having 
til  partners,  was  repealed  ;  and  the  issue  of  no 


than  5/.  was  also  forbidden 

The  last  measure  has.  no  doubt,  shut  up  one  of  the 
easiest  channels  through  which  the  inferior  order  of 
country  baukers  used  to  get  their  paper  into  circulation, 
an  1  has  been  in  so  far  advantageous.  But  abundance  of 
other  channels  are  still  open  to  them  ;  and  the  fact  that 
a  third  part  of  all  the  private  banks  existing  in  England 
and  *W ales  in  1792  were  destroyed  during  the  revulsion 
of  that  rear,  though  no  notes  fur  less  than  57.  were  then 
in  circulation,  shows  how  little  the  suppression  of  small 
notes  can  do  to  obviate  the  mischiefs  complained  of. 
Very  important  advantages  were,  however,  expected  to 
result  from  the  other  measure,  or  that  repealing  the  act 
of  1708,  and  consequently  allowing  the  formation  of  joint 
stock  banks,  or  banks  with  any  number  of  partners. 
Put  these  anticipations  have  proved  to  be  nearly,  If  not 
quite,  fallacious.  There  cannot,  In  fact,  be  a  greater  error 
than  to  suppose  that  because  a  bank  has  a  considerable 
number  of  partners  It  will  necessarily  be  either  rich  or 
well  managed.  It  may  be  neither  the  one  nor  the  other. 
A  single  individual  may  possess  more  wealth  than  a 
number  of  individuals  associated  together ;  and  the 
chances  are,  that  if  he  engage  in  bulking,  or  any  other 
business.  It  will  be  better  managed  than  by  a  company. 
I'ndcr  our  present  system,  and  in  fact  it  is  impossible  to 
prevent  it  under  any  system,  the  partners  in  joint  stock*, 
or  in  other  l>anks,  may  be  men  of  straw,  or  persons 
w  ithout  property,  and  unable  to  fulfil  their  engagement*. 
It  Is  of  the  essence  of  a  (ecu re  and  well  established 
paper  currency  that  the  note*  of  which  it  consists  should 
be  of  the  exact  value  of  the  gold  or  silver  they  profess  to 
represent,  and  that,  consequently,  they  should  be  jiald 
the  moment  they  are  presented.  But  it  is  not  enough 
to  order  that  this  condition  shall  be  uniformly  complied 
with.  Such  order  is  obeyed  only  by  the  opulent,  prudent, 


and  conscientious  banker,  and  form*  little  or  no  check 
on  the  proceeding*  of  those  of  a  contrary  character.  It 
I*  the  latter  class,  however,  that  it  Is  especially  necessary 
to  look  after  ;  and  it  is  needless  to  say  that  any  system 
that  permits  notes  to  be  issued  without  let  or  hindrance 
by  speculative,  ignorant,  or  unprincipled  adventurer*, 
mutt  be  essentially  vicious. 

The  progress  of  the  system  of  Joint  stock  (tanking,  or 
of  banks  with  more  than  six  partner*,  since  1826,  ' 
it  commenced,  has  been  a*  follow*  :  — 
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>  joint  stock 
Qvo  to  six  branch 
sorts  of  banking  business,  and  enjoy 
the  same  credit  as  the  parent  establishment,  from  which 
they  arc  frequently  at  a  great  distance,  they  are  to 
all  intent*  ami  purposes  so  many  distinct  banks.  Hence, 
instead  of  104,  there  wore  really  above  500  joint  stock 
hanks  In  England  and  Wales  in  1836,  of  which  no 
fewer  than  200  were  opened  in  the  course  of  that  year! 
Some  private  banks  have  latterly  been  converted  into 
joint  stock  banks,  and  other*  have  wound  up  their  affairs 
and  ceased  to  exist ;  still,  how  ever,  their  number  amounts 
to  about  650 ;  so  that,  in  all,  there  are  at  thi*  moment 
nearly  1,100  joint  stock  and  private  banking  establish- 
ment* in  England  and  Wale*.  From  a  half  to  two  third* 
of  these  establishments  issue  notes. 

Previously  to  1*33,  the  notes  of  the  country  hanks  were 
made  payable  In  gold  ;  but  it  was  then  enacted  that  they 
might  be  paid  either  in  gold  or  Bank  of  England  notes, 
at  the  option  of  the  issuers.  Bank  oi*  England  note*  are 
now.  in  fact,  legal  tender  evoiyw hero  except  at  the  bnuk 
and  her  branches. 

The  dividend*  on  Bank  of  England  »tock  from  1767  to 
the  present  time  have  been— from  1767  to  I  TBI, 
cent,  per  annum  ;  from  17*1  to  1788,  6  per  cent. ; 
17*8  to  1807,  7  per  cent.  ;  from  1*07  to  18  »3,  lOper  cent. ; 
and  from  1*23  to  183*.  8  per  cent.  The  dividends  are , 
elusive  of  the  sums  occasionally  advanced  as 
the  latter  amount  *ince  1799  to  3.783,780/. 
an  increase  in  the  capital  of  the  bank  In  1816,  which 
amounted  to  2.910,6007. 

Defects  in  our 
for  its  h*i 

nesses  that  which  seem*  to  hold  out  the  greatest  prospect 
o!  success  to  the  schemes  of  those  who  attempt  to  get  rich 
by  preying  on  the  public.  The  cost  of  engraving  and 
issuing  notes  is  but  an  inconsiderable  item  compared  \ 


tent  Banking  Si/t/em  —  Suggestions 
—  The  issue  of  note*  is  of  ail  boat. 


the  sums  for  which  they  are  issued  ;  and  provided  they 
get  into  any  thing  like  exteusive  circulation,  they  become, 


at  once,  considerably  productive.  They  are  not  Issued, 
except  on  the  deposit  of  bill*  or  other  securities  yielding 
a  considerable  rate  of  interest ;  so  that  if  an  individual, 
or  set  of  individuals,  with  little  or  no  capital,  contrive,  by 
fair  appearances,  promise*,  and  similar  device*,  to  in- 
sinuate himself  or  thcmselve*  Into  the  public  confidence, 
and  can  maintain  20.000/.,  50.000/.,  or  1 00,000/.  In  circu- 
lation, he  or  they  secure  a  good  income  In  the  meantime  ; 
and  when  the  bubble  bursts,  and  the  imposture  it  de- 
tected, they  are  no  worse  off  than  when  they  set  up  their 
bank.  On  the  contrary,  the  presumption  is  that  they 
are  a  great  deal  better  off;  ana  that  they  have  taken  care 
to  provide,  at  the  cost  of  the  credulous  and  deceived 
public,  a  reserve  stock  for  their  future  maintenance  : 
hence,  seeing  the  facilities  for  committing  fraud  are  ao 
very  great,  the  propriety,  or  rather  necessity ,  of  providing 
against  them. 

It  ha*  sometime  lieen  contended.  In  vindication  of  our 
present  system,  which  allows  any  individual  or  set  of  in- 
dividuals, how  bankrupt  soever  In  fortune  and  cha- 
racter, to  Issue  notes  without  chock  or  limitation  of  any 
kind  other  than  the  promise  to  pay  them  on  demand,  that 
they  are  essentially  private  paper ;  that  the  accepting  of 
them  in  payment  is  optional ;  and  that  as  they  may  be  re- 
jected by  every  one  who  either  suspects  or  dislikes  them, 
there  U  no  room  or  ground  for  Interfering  with  their 
issue  !  But  every  body  know*  that  whatever  note*  may- 
be in  law,  they  are  in  most  part*  of  the  country  practf~ 
tally  and  in  fact  legal  tender.  The  bulk  of  the  people 
are  totally  without  power  to  refute  them.  The  currency 
of  many  extensive  district*  consist*  in  great  part  of 
country  note* ;  and  such  small  farmer*  or  tradesmen  aa 
should  decline  taking  them  would  be  exposed  to  the 
greatest  inconvenience*.  Every  one  makes  use  of  or  la 
a  dealer  in  money.  It  is  not  employed  by  men  of  business 
only,  but  by  persons  living  on  fixed  income*,  —women, 
labourers,  minors  ;  and  in  short  by  every  clas*  of  indivi- 
duals, very  many  of  whom  are  necessarily,  from  their 
situation  iu  life,  quite  unable  to  form  any  estimate  of  tho 
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»JtfitT  of  tbc  different  banks  whose 
Such  panic*  are  uniformly  sev 
i^ure-.f  hmk».    The  paper  that  corr 
t»*  part  of  the  currency  or  money  of  tli 


Is  In  clrcula- 
ffercrs  by  the 
i  Into  their  hand* 
t  of  the  currency  or  money  of  the  country  ;  and  it  is 
H-.te  as  much  a  part  of  the  duty  of  government  to  take 
is-asum  that  this  paper  shall'  be  truly  ami  substantially 
•hat  it  professes  to  be,  as  that  it  should  take  measures 
to  pretest  the  Usue  of* spurious  coins  or  the  use  of  false 
ct  deficient  weights  and  measures. 

Now  it  wQl  be  found,  should  the  circulation  of  provln. 
oil  Dotes  be  allowed  to  continue,  that  there  is  but  one 
mean*  of  making  sure  of  the  solvency  of  the  Issuers,  and 
of  providing  for  their  being  paid  when  presented  ;  and 
that  li,  by  compelling  all  Issuers  of  such  notes  to  give 
warily  for  their  payment.  This,  and  this  only,  will 
^tfiri'       c'r'  "k1'1011  °'  'porlous  paper.^and  afford  a 

The  measure*,  too.  is  one  thar  might  be  easily  enforced. 
To  carry  it  into  effect,  it  would  merely  be  necessary  to 
rmirr  that  all  Individuals  or  companies,  on  applying  for 
«,  should  be  obliged,  previously  to  their  obtaining 
to  lodge  in  the  hands  of  the 
invent  to  government  stock,  in- 
fixed property,  equivalent  to  the 


of  the 


It  has  been  objected  to  this  plan,  that  it  would  be  in- 
jurious, by  locking  up  a  portion  of  the  capital  of  the 
tanks ;  but  this  is  plainly  an  error.  Its  only  effect  in  this 
9«ft  would  be  to  force  such  banks  as  issued  notes  to 
:>wide  a  supple  mental  capital,  as  a  security  over  and 
ibotc  the  capital  required  for  conducting  their  busl- 
---<*-   But  this  supplemental  capital  would  not  be  un- 
jrr.tuctirc.    If  it  consisted  of  lands,  the  owner*  would 
wive  the  rents ;  and  if  it  consisted  of  government 
»"tj riiies,  they  would  receive  the  dividends  or  Interest 
upon  tbem,  precisely  in  the  same  way  that  they  are 
Xti»ed  by  other  persons  ;  while  the  fact  being  known 
'•^u  they  possessed  this  supplemental  capital,  or  that 
hai  lodged  security  for  the  payment  of  their  notes, 
« "Jd.  by  (.Hung  the  public  perfect  confidence  In  tlu  ir 
^txlltj,  enable  them  to  conduct  their  business  with  a 
'«  supply  of  floating  or  Immediately  available  capital 
can  s-uukl  otherwise  be  necessary. 
I"  ■  absurd  to  object  to  this  pun  on  the  ground  of  its 
^erfenng  with  the  private  pursuits  of  individuals.  It 
"  the  duty  of  government  to  interfere  to  regulate  every 
or  pursuit  that  might  otherwise  become  publicly 
fc/wrloui.  On  this  principle  it  interferes  to  prevent  tho 
rfuUtioo  of  spurious  coins,  and  of  notes  under  a  certain 
k-°  sad  not  payable  on  demand  ;  and  on  the  same  prin- 
'-:V  it  u  called  on  to  interfere  to  prevent  the  act  order- 
<  i  (be  payment  of  notes  becoming  again,  as  It  baa  very 
j  ^oenily  done  already,  a  dead  letter,  by  making  sure 
'•iat  it  shall  be  complied  with.    The  Interference  that 
•  luld  take  place  under  the  proposed  measure  is  not  only 
' -nidi  expedient,  but  would  be  of  the  least  vexatious  kind 
L^«uu2jfc.  All  that  is  required  of  tho  persons  applying  for 
'amp*  for  notes  is,  that  they  should  deposit  In  the  hands 
a  the  commissioners  a  certain  amount  of  exchequer  bills. 
t  f<ber  available  securities,  according  to  their  demand 
,*"BDP*-   They  are  not  asked  to  state  how  they  mean 
to  dispose  of  these  stamps,  —  to  whom  or  in  what  way 
are  to  be  issued.    They  are  merely  required  to  give 
>  pWire  that  they  shall  be  paid,  or  that  they  shall  not  be 
ployed,  as  so  many  others  have  been,  to  deceive  or  de- 
rrwd  the  public.    It  is  little  else  than  an  abuse  of  Ian* 
raw*  to  call  this  an  interference  with  private  affairs. 
The  taking  of  security  In  the  way  now  suggested,  from 
Issuers  of  notes,  would  effectually  provide  for  their 
WTneot  when  presented.    Adventurers  without  capital, 
Md  sharpen  anxious  to  get  themselves  Indebted  to  the 
VTl' *ould  find  that  hanking  was  no  longer  a  field  on 
•Web  they  could  advantageously  enter.  Notes  would  be 
*««*,  In  fact  as  well  as  in  law,  equivalent  to  the  specie 

gffttggSl  (ft  tgZS3%  EK 

But  though  the  plan  of  taking  set-  uity  would  oom- 
,  'Wy  obviate  the  risk  of  loss  from  the  circulation  of 
•crthJcH  paper,  or  of  paper  issued  by  parties  without 
means,  and  probably  also  the  Inclination  to  pay  it  on 
potation.  It  would  not  touch  another  abuse  Inherent 
1 "  *  present  system;  that  is,  it  would  leave  the  currency 
*»  at  present,  to  all  those  constantly  recurring 
Rations  In  its  amount,  those  alternations  of  glut  and 
*'5droCyi  by  which  it  has  been  affected  since  provincial 
r*ki  became  considerably  multiplied,  and  which  are 
»      but  degree  Injurious.    A  paper  currency  is  not 
f\*  sound  or  wholesome  state,  unless,  1st,  means  be 
J-v-  '-"  insure  that  each  particular  note  or  i»;trc.  l  of 

'*»  currency  be  paid  — ■  J —    '  ■ 

tad,  the  ickoU  c 
cikO*  at  a  metaUic 
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former  ;  and  It  is 
than  by  confining 
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regularlj 
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a  well-established  currency 
cannot  be  realised  c 
of  paper  to  a  single  i 
that  there  can  be  no  greater 
in  a  metallic  currency,  pro- 
»  undoubted  basis,  and  be 
it  is  presented.   But  this  is 
r  there  are  numerous  issuers,  there 
chances  are  fifty  to  one  there  will  bo. 


i  bo. 

perpetually  recurring  fluctuations  in  the  amount  and 
value  of  the  currency.  An  over-issue  of  convertible 
paper  is  not,  of  course.  Indicated  by  any  difference  be- 
tween the  value  of  such  paper  and  gold  at  home ;  but  it 
is  indicated  by  a  fall  of  the  exchange,  and  by  an  efllux 
of  bullion  to  other  countries.  If  paper  were  only  issued 
by  the  Bank  of  England,  or  some  one  source  In 
and  then  only  in 
In  its  m 


it  wholly  metallic. 

is 
all 


But  at 


is  supplied 
actuated 


would  be 
exactly  as  it 

by  different  and  frequently  conflicting  views  and  inte- 
rests. The  issues  ot  the  Bank  of  Kngland,  though  not 
always  are  generally  governed  by  tho  state  of  the  ex- 
,  or  rather  by  the  Influx  and  efllux  of  bullion, 
ing  when  it  flows  Into  and  decreasing  when  It 
out  of  tho  country.  But  it  is  quite  otherwise  with 
the  provincial  bankers.  Their  issues  are  not  regulated 
by  any  such  standard,  hut  by  the  state  of  credit  and 
prices  In  tho  districts  in  which  they  happen  to  tie  situ- 
ated. If  their  managers  suppose  that  these  are  good  or 
Improving,  they  rarely  hesitate  about  making  additional 
issues.  Hence,  when  the  state  of  the  exchange  and  the 
demand  on  the  Bank  of  England  for  bullion  show  that 
the  currency  is  redundant,  and  ought  to  be  contracted, 
tho  efforts  of  the  bank  to  effect  its  diminution  arc  often 
impeded,  and  met  by  a  contrary  action  on  the  part  of 
the  country  banks.  This  Is  not  owing  to  the  Ignoranco 
of  the  latter.  Under  tho  supposed  circumstances,  the 
country  bankers  see,  speaking  generally,  that  they  ought 
also  to  contract ;  but  being  a  very  numerous  body,  com- 
prising several  hundred  establishments  scattered  over 
all  parts  of  the  country,  each  Is  impressed  with  the  well- 
founded  conviction  that  all  that  he  could  do  in  the  way  of 
contraction  would  be  next  to  Imperceptible  :  and  no  ono 
ever  thinks  of  attempting  it,  so  long  as  he  feels  satisfied 
of  the  stability  of  those  with  whom  he  deals.  On  the  ' 
contrary,  every  banker  knows,  were  he  to  withdraw  a 
portion  of  his  notes,  that  some  of  his  competitors  would 
most  likely  embrace  tho  opportunity  of  filling  up  the 
vacuum  so  created;  and  that  consequently  he  should 
lose  a  portion  of  his  business,  without  in  any  degree 
lessening  the  amount  of  paper  afloat.  Hence,  in  nine- 
teen out  of  twenty  instances,  the  country  banks  go  on 
increasing  their  aggregate  issues  long  after  the  exchange 
has  been  notoriously  against  the  country,  and  the  Bank 
of  Kngland  has  been  striving  to  pull  up. 

The  circumstances  now  stated  were  strikingly  exem- 
plified in  the  course  of  1836  and  the  early  part  bf  1837. 
The  excessive  multiplication  of  joint  stock  banks  In 
1834,  the  great  addition*  they  made  to  tho  number  of 
notes  afloat,  and  the  still  greater  additions  they  made  to 
the  number  of  bills,  checks,  and  other  substitutes  for 
money,  occasioned  a  redundancy  of  the  currency,  a  fall 
of  the  exchange,  and  a  drain  upon  the  Bank  of  Kngland 
for  gold.  But  while  the  latter  was  narrowing  her  issues, 
by  supplying  the  exporters  of  bullion  with  gold  in  ex  - 
change  for  notes,  the  country  banks  went  on  increasing 
their  issues !  What  the  former  did  by  contracting  on  the 
one  hand,  the  latter  more  than  undid  by  letting  out  on  tho 
other.  The  vacuum  created  by  the  withdrawal  of  Dank 
of  England  paper  was  immediately  filled  up,  and  made  to 
overflow  by  the  issue  of  a  more  than  equal  amount  of 
provincial  paper  ;  so  that  had  it  not  been  for  the  rise  in 
the  rate  or  interest,  and  the  other  repressive  measures 
adopted  by  the  bank,  the  probability  Is  that  she  might 
have  gone  on  paying  away  bullion  for  notes  till  she  was 
drained  of  her  last  sixpence,  without  in  any  degree  affecting 
the  exchange.  But  this  is  not  all.  "Not  only  do  the 
country  banks  almost  universally  Increase  their  issues 
when  they  ought  to  be  diminished,  but  the  moment  they 
are  compelled  to  set  about  tbclr  reduction  they  run 
headlong  Into  the  opposite  extreme,  and  unreasonable 
suspicion  takes  the  place  of  blind  unthinking  confidence. 
The  cry  of  satire  qui  pets*  then  becomes  all  but  universal. 
It  is  seldom  that  a  recoil  takes  place  without  destroying 
more  or  fewer  of  the  provincial  banks  ;  and,  provided 
the  others  succeed  in  securing  themselves,  little  attention 
is  usually  paid  to  the  Interests  of  those  tbey  hare  taught 
to  look  to  them  for  help. 

We  have  previously  noticed  the  bankruptcy  and  dis- 
tress entailed  on  tho  country  by  the  over-Issue  and  con- 
sequent failure  of  the  country  banks  in  1814,  1815,  and 
1816,  and  again  in  1825—2C.  The  influence  of  the  re- 
vulsion in  1792  was  similar,  and  equally  disastrous  ;  and 
though,  owing  to  the  assistance  afforded  by  the  Bank  of 
d,  the  crisis  of  1836  was  very  much  mitigated,  It 
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•criou«ly  affected  tho  industry  and  commerce  of  the 
empire,  and  inflicted  a  blow  upon  them  both  from  the 
effect*  of  which  they  have  not  as  yet  CUM)  recoTercd. 

Although,  therefore,  the  exacting  of  security  for  their 
payment  from  tho  issuers  of  notes  would  protect  the 
holders  from  loss,  and  be  in  so  far  advantageous,  it  would 
not  hinder  that  competition  among  the  issuers  that  is  so 
yery  injurious,  nor  prevent  the  suppljr  of  paper  being  at 
one  time  in  excess  and  at  another  deficient.  If  we  would 
provide  for  that  unity  of  action  on  the  part  of  the  issuers, 
and  that  equality  in  the  value  of  money,  that  are  so  in* 
dispensable,  it  must  all  emanate  from  one  source.  Were 
one  body  only  entrusted  with  the  issue  of  notes,  it  would 
be  able  immediately  to  narrow  the  currency  when  bullion 
began  to  be  exported,  and  to  expand  It  when  it  began  to 


be  imported  ;  and  it  would  be  easy  for  the 


lay  down  and  enforce  such  regulations  as  < 
prevent  the  fluctuations  in  the  amount  and  value  of  tho 
currency  ever  exceeding  those  that  would  take  place  were 
it  wholly  metallic,  hut  nothing  of  the  sort  need  be 
expected  ao  lung  as  it  is  supplied  by  more  than  one 
source.  Everything  must  then  be  left  to  the  discretion 
of  the  parties.  And  It  will  certainly  happen  in  time  to 
come,  as  it  has  invariably  happened  In  time  past,  that 
some  of  them  will  be  increasing  their  issues  when  they 
should  be  diminished,  and  diminishing  them  when  tbey 
should  be  Increased  ;  and  that  the  country  will  continue 
to  be  exposed  to  the  incessant  recurrence  of  the  most 
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To  bank  tuxe*  < 
To  public  deposits,  viz.— 
Drawing  account* 
I U Unit'  M  .unlit  roll 
Life  arm  utile 
Annuities  Car  terms  of 
unpaid 


To  private  deposita,  nr.  — 
Drawing  account*  • 
Various  other  debts 
To  the  M  nk  of 
To  balance  of 
of  England 
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\\     58,360  J 
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Exchequer  bill*  on  the  growing  J  induce  of 
the  consolidated  fund  in  the  quarter 
ending 

5lhof  April,  1831  •  •  -  3,  1883  I  1 1 
3th  of  July,  1838  .         -      6»7 /WO 

Exchequer  bills  on  supplies!  ,  rJia 
1885         -  -  - 1  7»w* 

Ditto  for  1  0,500300/.  for  1815  V/TIO. 
B«  the  adrancv*  to  the  truttcet  nppointtd , 
by  the  Act  3  Geo.  4.  e.  31.  toward*  the  ! 
purchase  of  an  annuity  of  3K3J40/.  fur  I 


41  Neam.from  3th  of  April,  1 
II-  other  creditors,  vl*.— ■ 
Eichtquer  bilU  purchased 
Mock  purchased 
Clt«  boncU 

Hills  ami  notes  discounted 


883 


I^jndon  Dock  Company 
AdTance*  on  -m  in  it  j  of  various  1 
articles         •  •  -  J 

I  It  cash  a 


8,700,000 
7  <  I .'  "" 
600,000 
1,951.970 
1,458.118) 

370,690 


Rest,  or  surplus  brought 
Ltaok  capital  due  to  prop 


3,893,150 


1.44,179330 
•      8,637. ;CO 

1  1.  .1  3300 

L  17.1 90.7  CO 


Account  of  the  Amount  of  the  Note*  of  the  Bank  of  England  In  Circulation,  of  the  Deposits  in  the  Hands  of  the 
Bank,  of  all  Securities  held  by  the  Bank,  of  Bullion  in  her  Coffer*,  and  of  the  Rest  or  Surplus  Capital  of  the  Bank, 
on  the  last  Day  of  February  in  each  of  the  following  Ye 


Note*  in 
Circulation. 


7,440,330 
'•."I  i.6IO 
8,1 10.790 

[mum 

7.673,090 
6.808,760 
3,983,090 
7381.960 
8319,840 
9.V.I.IM) 
9,107,810 
10,010,511) 
11,139.800 
II  ,307 .380 
11.888,910 
in.;  44,0*0 

i  i.oi ;,  i  > 

10,789380 
9,674.7  V) 

18, 9393O0 
18.844.470 
16.813,880 
15.186,880 
13,319,930 
17.077330 
17371.170 
17.730,180 
16330.6.80 
is.l^s.s,  n 
18,511360 
11.019,600 
83.360,180 

tMOMW 

13.8IO.930 
843O1.O80 
17,861,650 
17313,680 

v;.t.i;.'«si 

87,770.970 
83,  1 86,700 
83.4S4.1I0 
833*4.980 
l8.AC.VViO 
18398,840 
19.736.990 
10,753,760 
83.167.910 
81  3903 10 
8l.9SO.7IO 
19370,850 
10.030,730 

ggjjjjjj 


Deposits. 


4368,1V) 
43-58,160 
4.7833M) 
6.796.830 
6.130300 
4,463,000 
3.903.9W 
6,669.160 
6,131360 
6,908,1  «0 
6.177350 
6,337370 
6,883,870 
6364,V30 
6383370 
5346.430 
7391.810 
3.973.080 
3,708,360 
4,891,330 
6,148,900 
8,131,880 
7.068,680 
10,745,840 

6,858,810 
8,040,810 
8.676330 
I  'AOs.V /0 
9.98O.790 
11389.380 
1 1. 96  1,9m) 
9.948.950 
18,437,310 
1 1 ,443330 
1 1 ,393,800 
11,868,180 
18.433,460 
11,708,850 
18.38S.S90 
10385,810 
7, 99  7  AM) 
6,413,370 
4393350 

.3,688,890 
4.689,940 
7,181,100 
10,0973.30 
10.I68.78O 

»..'>v.,'.  in 

8301,660 
9.198,140 
93-33,960 
10.783,131) 


Public 
Sc-curltira. 


;  398, 898 
8,868,848 
I  9,143,659 
83I0.O73 
103*6,033 
10,t)16,349 
7.789.891 
7,198364 
6336,459 
7.6483*7 
7,833,857 
8,849388 
8347387 
10380338 
9,938.799 
93«9,809 
9,930.736 
13,164,178 
18,931318 
11.714,431 
11,841333 
11310,677 
13.973363 
I  3.93S.OI  1 
14.199,091 
9,417,887 
14,684,686 
16,889301 
14313,599 
13,438,871 
14.149.3nl 
14,743.483 
1 4.388.634 
17,801300 
88.187.853 
83336,686 
83,630,317 
•731V304 
19,48.3,780 
83,558308 
86.913360 
88,333,113 
81,713.168 
16.010,990 
18,478,133 
13338389 
14341,187 
19,447388 
80,373.838 
183x3,015 
19,818,777 
19,736363 
80,1*38,890 


IVIrate 
Securities. 


3,388,888 
8,073,668 
1,733371 
83  46,067 
3.448.013 
8,779,431 
3,889,989 
4,973,916 
3316,781 
8,716,463 
4,030,633 
8.71 1,  ION 
1,984  733 
8,888.888 
3,189,761 
6,436 .Oil 
4373,794 
3347.168 
4,188,088 
5.183319 
5,358,167 
53883-33 
7,448387 
10,466,719 
7,760,786 
14,497313 
18314,884 
11,771389 
11.777.471 
13,955,389 
13,831,379 
14374,773 
11.055.944 
19.980,350 
13,899.037 
18.89*384 
18 339 ,'-93 
17.045.694 
83.973,330 
8.739,888 
3,99  I  ,970 
9,099,885 
4,478.388 
4.78,3,8V) 
3.494.947 
4.660,901 
4330.873 
5,Vt>3.7  41 
18345388 
4344315 
3.768.193 
3,64  8. OS5 
4,165300 
5.8SI.KH 
3336 J)  18 


8,010,690 
8,711,150 
3,38 1 ,1   •  1 
3,879,940 
8.157360 
1381,190 
655340 
8,740,880 
5.979.  090 
5,686,690 
5,743,440 
7,888,730 
H.633.OO0 
7369,410 
6.168.060 
4  3 10380 
6,987.110 
6,117.780 
8339,130 
13*16.170 
6388.910 
7,563,900 
6,144,8-30 
4,640,110 
4.151350 
3,776,7.30 
3,378,110 
5.883300 
5,987,190 
6,148340 
7355,470 
4.488.70O 
3,301,410 
3.330.940 
8.983.190 
8,884300 
8.804.430 
8.0.VJ.9I0 
•4,640,880 
9,680370 
10,055,460 
4,184380 
4,911,030 
11,869.900 
11,057,130 
10,384,830 
I3310JX  D 
8,779, |i«) 
8,439,310 
10,I.V),ir80 
10317.89O 
6,83.3,080 
9,171,000 

sis 


or  Surjilu* 


1,188,730 
1,876,890 
1347,410 
l»676300 
1.798,7 50 
1376389 
8,1683*0 
83*1360 
8,398.710 
8.753380 
8.869.780 
8,844340 

s.;oi3io 

;.'  1  -  -.  ■« 
8:;o'.370 

8.78O3T0 

l'9tMM 

3.847390 
3357,610 
3383.710 
33U3I0 
3,  Mil.  150 
4.103.73O 
4,067,680 
4381.480 
4316,4.30 
4390,400 

4  3',;,- «) 
4.771  300 
5.0*8,730 

6.4033*0 
3.667,410 
6,003,960 
633C340 
C.!«37  300 
7331310 
8.639380 
6.736 390 
6.198.170 

„SVI 

3.  t  383*0 
3.674,940 
3.13n3W> 
8,847,880 
teB073'.S3 
8.974.840 
8396.880 
8,749.710 
8.794, 960 
8,361310 

8*637jS 

SSSb 
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BANK* 

Quarterly  Account  of  the  Liabilities,  Assets,  and  Surplus  or  Rett,  of  the  Bank  of  Encland  ai  ordered  h» 

the  Act  3  A  4  Will.  IV.  cap.  9». 


1 

Nc»um  In 
Circulation. 

Hr -t.  or  Kurpliu 

JaBaarv  1 

^rpUnit-OT  * 
1*»  •  lllbiT  IS.        •  . 

L. 

IS. 21 1,000 
1 9.097 /JOU 
18,893,000 

!«ioOT 

13,101  /wo 

14,011,000 
l5,©96/)00 

L. 

23 .396.000 

25,970,000 
*7,V)3.0UO 

I.. 

9,'MVa<» 

9,431 /mo 
8,695.000 
7,695.000 

/. 

2.21'7,000 
f.293,000 
2,261,0110 

*V>06/8« 

6,720,000 

1,5*2,000 

1833. 
Januir,  15. 

April  7.                .  . 
June  30. 

D««mb«r  15.      .  . 

Js.iM  V.' 

I8.vj|,ooo 
i  v'i  ■■■.<«> 

'in  iir) 

12 .583 /MO 
1 1 ,2X9,0110 
10,931 /UN) 

28.390.000 

23,678,1 100 
97  >w  Ik  m 

£.741,000 
6,3*9/100 

6,219/8  81 

e  Lift  nut 

2.5 34 /WO 
1.67  7, OK) 
*.r.*K/«»0 

I'rjiS' 

MM. 

Jmnury  It.  . 
April  5.       -  . 
Julj  1.          .         .  . 

1S*T 

April  V. 

June  »7.      .        .  . 
Srpt«T>l*»  19.  . 
December  1«. 

17.282,000 
Ht.IMi.VlOO 
17,899,000 
]M  147  000 

19.169,000 
11,751/810 
13,810,000 

13,330,000 

31,954,000 
S?,*27,O0O 

27.133  /HO 
tan  if  u\  rvMi 

2H.971/WO 

.SS8 
7.^.2.1-10 

t  - 1 .  ,1.-1 

1.599.000 
2.91 1 /»8) 
2.Ho»>,oor» 

V .  *  •  t  1  <  4  II  1 

A*  'k.j 

18,43t/)00 

l*. 202/100 

18,814/100 
17,998,000 

11,334,000 
11.191/MO 
10.42  l/MO 

ioliwiooo 

80,363,000 
2ft/tt3/MlO 
26 .932/100 
tfi/WA/MO 
22,727,000 

4, 237  /WO 
4,071  00O 
4,750.000 
6.303.1.00 
8,172/XJU 

3,263,000 
3,056/  *e) 

1*3*. 
1    January  lg. 

17,<W>/ino 

1 0,992.000 

22  606/210 

of  the 
ill.  IV.  c.83. 


Number  of 


1*54. 


1*TT. 


QuATtrrl  MidrJ 


r^i1*  nubee  28. 
March  29. 
June  28. 
September  27. 


Marrh  2*. 
June  ¥7. 
Srptenibtv  26. 
Ilpcrnit^r  26. 
March  26.  . 
June  25. 
STtcmb^  24. 
IVcrtnber  31. 
-April  1. 
July  1.  . 

"  30. 


in  England  and  Wale*  by  Priarte  Banks,  and  by  Joint- 
»  from  Joint  Stock  lianas.    From  Keturns  directed  by 


Private  Banki. 


H,*3R,Sw»3 

3,733,4(10 
8,875,793 
8,370.123 
8,537.655 
8.231.206 
8.455.114 
7,912,587 
8A3I.S63 
8.V.:t.894 

H.  1.1 1.132 

I.  Ui.HH 
7,753.500 


Joint  Stock  flank*. 


1.31  \301 
1,458,427 
1,642.887 
1,783.689 

3.094/123 
3,588,064 
3,969,121 
4.258,197 
S.75A.279 
5/.M.764 
3,410/ OS 


Total. 


10.I52.1O4 
10.191/1/7 
10,5l8.f.S2 

10.4  wj  60 
10,939,801 
10.4WI.R23 

!W515iS 

12.202,196 
11.733,945 
12/11 1,697 
11/13 1,063 
10,872.437 
10.142/>4S 


Scotch  Banks. —  The  act  of  1708,  preventing  more  than 
six  todrriduals/rom  entering  into  partnership  lor  carrying 
on  the  business  of  banking,  did  not  extend  to  Scotland. 
In  consequence  of  this  exemption,  several  banking  com- 
panies, with  numerous  bodies  of  partners,  have  always 
existed  in  that  part  of  the  empire.  The  Hank  of  Scotland 
was  established,  by  act  of  parliament  in  1G95.  By  the 
terms  of  its  charter  it  enjoyed,  for  twenty-one  years,  the 
exclusive  privilege  of  Issuing  notes  in  Scotland.  Its 
original  capital  was  only  100,000/. ;  but  it  was  increased 
to  2Q0.<«V  in  17*4,  and  now  amounts  to  1,500,000/.,  ol 
which  1 .000,0007.  has  been  paid  up. 

The  Royal  Bank  of  Scotland  was  established  in  1797. 
It»  original  capital  was  151 ,000/. ;  at  present  it  amounts  to 
2/«O.D0uV.,  which  has  been  all  paid  up. 

The  British  Linen  Company  was  incorporated  in  174G, 
tor  the  purpose,  as  its  name  implies,  of  undertaking  the 
manufacture  of  linen.  But  the  views  In  which  it  origi- 
nated were  speedily  abandoned,  and  it  became  a  banking 
company  only.    Its  paid  up  capital  amounts  to  600,0007. 

Exclusively  of  the  above,  there  are  two  other  chartered 
banki  in  Scotland  :  the  Commercial  Hank,  established 
io  1810;  and  the  National  Dank  of  Scotland,  established 
ta  IWl  The  former  has  paid  up  capu.U  of  GOO.tOO/.,  and 
the  latter  of  500,0007. 

None  of  the  other  banking  companies  established  in 
Scotland  are  chartered  associations;  and  the  partners 
are  jointly  and  individually  liable  to  the  whole  extent 
of  their  fortunes  for  the  debts  of  the  firms.  Some  of 
them,  as  the  Aberdeen  Town  and  Country  Bank,  the 
Dundee  Commercial  Bank,  the  Perth  Banking  Com- 
pany. Ac,  have  very  numerous  bodies  of  partners.  Ge- 
nerally speaking,  they  have  been  eminently  successful. 
An  original  share,  1507.,  of  the  stock  of  the  Aberdeen 
Company,  established  In  1767.  U  now  (1838) 


The  Bank  of  Scotland  began  to  issue  one-pound  notes 
as  early  as  1704,  and  their  issue  has  since  been  continued 
without  interruption.  With  only  one  exception,  all  the 
Scotch  banks  issue  notes ;  and  taking  their  aggregato 
circulation  at  from  3,500.0007.  to  4,000.0007.,  it  is  suppose 
that  from  2,000,0007.  to  2,500,0007.  consists  of  notea  for 
1/.  In  1826  it  was  proposed  to  suppress  one-pound  notes 
in  Scotland  as  well  as  in  England ;  but  the  measure 
having  been  strongly  objected  to  by  the  people  of  Scot- 
land, as  being  at  once  oppressive  and  unnecessary,  was 
abandoned. 

There  have  been  very  few  bankruptcies  amongst  the 
Scotch  banks.  This  superior  stability  is  to  be  ascribed 
to  a  variety  of  causes  ;  partly  to  the  great  wealth  of  the 
early  established  banks,  which  had  a  considerable  influence 
in  preventing  an  inferior  class  of  banks  acquiring  any 
hold  on  the  public  confidence ;  partly  to  the  compara- 
tively little  risk  attending  the  business  of  banking  In 
Scotland  ;  partly  to  the  facilities  afforded  by  the  Scotch 
law  for  attaching  a  debtor's  property,  whether  it  consist 
of  land  or  moveables  ;  and  partly  and  principally,  per- 
haps, to  the  fact  of  the  Scotch  banks  being  but  indirectly 
and  slightly  affected  by  a  depression  of  the  exchange  and 
an  efflux  of  bullion. 

The  circumstances  now  mentioned  render  it  unne- 
cessary to  enforce  that  suppression  of  local  issues  in 
Scotland  which  is  so  indhpensable  In  England,  where 
the  system  of  provincial  banking  is  of  a  very -inferior 
description,  the  risk  attending  the  business  much  greater, 
and  where  any  excess  In  the  amount  of  the  currency 
necessarily  occasions  a  fall  of  the  exchange  and  a  demand 
for  bullion.  The  commerce  and  population  of  Scotland 
are  too  limited,  and  that  country  is  too  remote  from  the 
metropolis,  or  from  the  centre  of  the  moneyed  world, 
the  pivot  on  which  the  exchanges  turn,  to  make  It  of 
importance  that  her  currency  should  be  Identical  with 
that  of  England.  We  believe  that  the  Scotch  attach 
much  more  importance  than  It  deserves  to  the  Issue  of 
paper,  and  especially  to  the  Issue  of  one-pound  notes  ; 
still,  however,  we  do  not  think  that  the  ' 
at  present  such  as  to  call  for  or  to  warrs 
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BANK  FOR  SAVINGS. 

All  the  Scotch  bank*  receive  deposit*,  eren  of  the  low 
•mount  of  10/.,  ami  allow  interest  on  them  at  from  one  to 
two  per  cent,  below  the  market  rat<>.  But  should  a 
deposit  be  unusual  I  y  large,  as  from  5,00(V.  to  10.000/.,  a 
special  agreement  Is  usually  made  with  regard  to  it. 
This  part  of  the  system  has  been  particularly  advan- 
tageous. It,  in  fact,  renders  the  Scotch  bank*  a  sort  of 
savings'  banks  for  all  classes  ;  and  their  readily  receiving 
all  sorts  of  deposits  at  a  reasonable  rate  of  Interest,  has 
tended  to  diffuse  a  spirit  of  economy  and  parsimony  among' 
the  people  that  would  not  otherwise  have  existed.  The 
total  deposits  in  the  hands  of  the  Scotch  hanks  are  be- 
lieved at  present  ( 1838 )to exceed  25.000.00Q/. .of  which  fully 
a  half  is  understood  to  be  in  sums  of  from  10/.  to  200/. 
The  Scotch  banks  make  advances  in  the  way  of  dls- 
I  on  what  are  called  cash. credits  or 
the  latter  are  meant  credits  given  by 
ividuats,  each  of  whom 
rount,  with  two  or  more 
having 
s  within 

their  amount  they  have  occasion  for,  repaying  these 
advances  as  they  find  opportunity,  but  generally  within 
short  periods.  Interest  is  charged  only  on  the  average 
balance  which  may  be  found  due  to  the  bank.  The  total 
number  of  these  accounts  in  Scotland  in  1826  was  esti- 
mated at  about  12,000  ;  and  it  may  now,  perhaps,  be  taken 
at  about  14,000.  They  are  believed  to  average  about 
500/. ;  few  are  for  less  than  100/.,  and  fewer  still  above 
5,000/. 

It  has  been  contended  by  no  less  an  authority  than  Adam 
Smith,  that  this  species  of  accommodation  gives  the 
Scotch  merchants  and  traders  a  double  command  of 
capital.  "They  may  discount  their  bills  of  exchange," 
says  he,  "  as  easily  as  the  English  merchants,  and  have, 
besides,  the  additional  conveniency  of  their  cash  ac- 
counts." But  this  is  an  obvious  error.  The  circulation 
will  take  oft*  only  a  certain  quantity  of  paper ;  and  to 
whatever  extent  It  may  be  issued  by  means  of  cash- 
accounts,  so  much  the  less  can  be  issued  in  the  way  of 
discounts.  The  advantage  of  a  cash  account  does  not 
really  consist  in  its  enabling  a  banker  to  enlarge  his 
advances  to  his  customers,  but  In  the  extreme  facility 
It.afrords  of  making  them.  An  individual  who  has  ob- 
tained such  an  account  may  operate  upon  it  at  any  time 
he  pleases,  and  by  drafts  for  any  amount ;  an  advantage 
he  could  not  enjoy  to  any  thing  like  the  same  extent, 
without  an  Infinite  deal  of  trouble  and  expense,  were  the 
loans  and  advances  made  to  him  through  the  discounting 
of  bills.  The  Scotch  banks  draw  upon  London  at  twenty 
days'  date.  This  is  denominated  the  par  of  exchange 
between  London  and  Edinburgh. 

Irish  Banki. — The  Bank  of  Iceland  was  established  in 
1783,  and  the  same  restriction  as  to  the  number  of 
partners  in  other  banks  that  formerly  prevailed  in 
England  was  enacted  In  its  favour.  Owing  to  that  and 
other  causes  the  bankruptcies  of  private  banks  have  been 
more  frequent  in  Ireland  than  In  England.  In  1821  this 
restriction  was  repealed,  as  respects  all  parts  of  the 
country  more  than  50  Irish  miles  from  Dublin.  Since 
that  period  several  banking  companies,  with  large  bodies 
of  partners,  have  been  set  on  foot  in  different  parts  of 
the  couutry :  of  these  the  Provincial  Bank,  founded  on 
the  Scotch  model,  is  among  the  most  flourishing.  The 
charter  of  the  Bank  of  Ireland  expired  In  1H38 ;  but  it 
will  continue  to  go  on  till  It  receive  notice  to  that  effect. 
The  Irish  as  well  as  the  Scotch  banks  issue  notes  for  1/. 

For  accounts  as  to  Foreign  Banks,  see  the  art.  "  Paper 
Money  and  Banks,"  in  the  new  cd.  of  the  Encyclopedia 
BritUtnica.  and  the  authorities  there  referred  to. 

BANK  FOB  SAVINGS.  A  bank  established  for  the 
receipt  of  small  sums  deposited  by  the  poorer  class  of 
persons,  and  for  their  accumulation  at  compound  Interest. 

Though  not  so  well  calculated  as  friendly  societies  to 
enable  fhe  labouring  classes  to  provide  against  sickness 
aud  old  age,  savings  banks  are  very  valuable  institutions, 
eminently  entitled  to  the  public  patronage  and 
The  want  of  a  safe  place  of  deposit  for  their 
vherc  they  would  yield  them  a  reasonable  in- 
d  whence  they  could  withdraw  them  at  plea- 
sure, has  formed  one  of  the  most  serious  obstacle*  to  the 
formation  of  a  habit  of  accumulation  among  labourers. 
Public  banks  do  not  generally  receive  a  less  deposit  than 
10/. ;  and  there  arc  but  very  few  amongst  the  labouring 
classes  who  find  themselves  suddenly  masters  of  so  large 
a  *um  ;  while,  to  accumulate  »o  much  by  the  weekly  or 


BANKRUPTCY. 

the  instances  that  have  often  occurred,  where  those  poor 
persons  who  hail,  in  despite  of  every  discouragement, 
accumulated  a  little  capital,  have  been  tempted,  by  the 
offer  of  a  high  rate  of  interest,  to  lend  it  to  persons 
of  doubtful  characters  aud  desperate  fortunes,  whose 
bankruptcy  has  Involved  them  in  irremediable  ruin. 
It  Is  plain,  therefore,  that  nothing  could  be  more  advan- 
tageous with  a  view  to  the  formation  of  those  Improved 
habits  that  must  necessarily  result  from  the  diffusion 
of  a  spirit  of  frugality  aud  forethought  among  the 
poor,  than  the  institution  of  savings'  batiks,  or  places 
of  safe,  convenient,  and  advantageous  deposit  for  their 
smallest  savings.  They  arc  no  longer  tempted,  from  the 
want  of  facility  of  investment,  to  waste  what  little  they 
can  save  from  their  expenditure  In  frivolous  or  idle  grati- 
fications. They  now  feel  assured  that  their  savings,  and 
the  interest  accumulated  upon  them,  will  be  faithfully 
preserved  to  meet  their  future  wants  ;  and  as  there  are 
very  few  who  arc  insensible  of  the  ble**lngs  of 
pendencc.  there  is  no  reason  to  suppose  that  they  w 
slow  to  avail  themselves  of  the  means  of 


will  be 


a  sum ;  while,  to  accumulate  so  much  by  the  weekly  or 
monthly  saving  of  a  few  shillings,  appears  at  fir»t  view 
almost  a  hopejess  task  ;  and  should  an  individual  have 
the  resolution  to  attempt  it.  the  temptation  to  break  In 
upon  his  little  stock  at  every  call  of  necessity  might  be 

events,  the  progressive  ad- 
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now  in  their  power. 

All  moneys  paid  into  any  savings'  bank  established  ac- 
cording to  the  provisions  of  the  act  9  Geo.  4.  c.  92.,  aro 
ordered  to  be  paid  into  the  banks  of  England  and  Ireland, 
and  vested  in  bank  annuities  or  exchequer  bills.  The 
interest  payable  to  depositors  is  not  to  exceed  1\d.  per 
cent,  per  diem.,  or  31.  8*.  54/*.  per  cent,  per  annum.  No 
depositor  can  contribute  more  than  30/. ,  exclusive  of  com  - 
pound  interest,  to  a  savings'  bank  in  any  one  year  ;  and 
the  total  deposits  to  be  received  from  any  ono  individual 
are  not  to  exceed  150/. ;  and  whenever  the  deposits,  and 
compound  interest  accruing  upon  them,  standing  in  the 
name  of  any  one  individual,  shall  amount  to  VUOV.,  no 
farther  interest  shall  be  paid  upon  such  deposit.  The 
number  of  depositors  in  savings'  banks,  in  England. 
Wales,  and  Ireland,  on  the  20th  of  November,  l\  I, 
amounted  to  499,207,  and  the  deposits  to  l-c>,3<i9,H44/. 
giving  an  average  deposit  of  MU.  lfi#.  to  each.  As  far  as 
we  are  aware,  no  return  of  the  Scotch  savings'  banks  hat 
been  published. 

BA'NKItl'FTCY,  in  Law,  is  a  peculiar  condition, 
with  reference  to  legal  liabilities  and  disabilities,  into 
which  certain  classes  of  persons  only  arc  liable  to  fall. 
The  word  Is  said  to  be  of  Italian  origin,  and  derived  from 
the  ceremony  usual  in  some  towns  in  the  middle  ages  of 
breaking  the  bench  or  counter  (bancus)  occupied  in  the 
public  exchange  by  the  merchant. 

The  statutes  respecting  bankruptcy  begin  at  the  34 
H.  8.,  and  end  with  those  of  the  6  G.  4.  and  I  W.  4.,  in 
which  the  principles  of  the  law  on  this  head  are  now 
contained. 

All  persons  engaged  in  trade,  if  in  other  respects  capable 
of  making  valid  contracts,  arc  liable  to  be  mane  bankrupts. 
The  proof  of  trading  is,  buying  and  selling  with  a  view 
to  profit  bjr  dealing  generally  with  the  public ;  and  it  la  a 
question  of  fact  for  the  decision  of  a  jury,  whether  a 
party  be  a  trader  or  no.  Acts  of  bankruptcy  arc  of  two 
sorts.  I.  Such  as  tend  to  defraud  or  delay  creditors. 
Such  as  departing  from  the  realm  under  suspicious  cir- 
cumstances ;  keeping  house ;  making  a  fraudulent  convey- 
ance gift,  or  delivery  ol  goods  and  chattels  (in  which  all 
conveyances  without  si  consideration,  or  voluntary  con- 
veyances, arc  included,  and  also  conveyances  or  gift*  to 
creditors  with  a  fraudulent  preference).  2.  Such  as  are 
evidence  of  insolvency  :  as,  for  instance,  a  declaration  of 
insolvency  Ui  the  Gaiette,  a  petition  of  insolvency  in  the 
Insolvent  Debtors'  Court,  lying  in  prison  twenty-one  days 
after  being  arrested  for  a  bona  fide  debt,  or  compounding; 
under  certain  circumstance*  with  a  petitioning  creditor. 
An  assignment  of  the  whole  of  a  trader's  effects  for  the 
benefit  of  his  creditors  is  also  an  act  of  bankruptcy,  on 
which  a  commission  may  be  supported  either  imme- 
diately, or,  under  certain  circumstances,  within  six 
months  after  such  assignment  has  been  made.  An  act  of 
bankruptcy,  concerted  between  a  trader  and  his  creditor 
with  fraudulent  views,  is  a  contempt  of  court,  and  also  an 
indictable  offence. 

When  an  act  of  bankruptcy  has  been  committed  by  a 
trailer,  a  commission,  or,  as  it  is  now  termed.  *Jl*t  in 
the  nature  of  a  commisMon.  may  be  sued  out  ( wtth  certain 
exceptions)  Immediately,  by  a  creditor  or  creditors  to  a 
stated  amount :  such  creditor  is  then  l 
creditor.  The  bankruptcy  will  then  be  held  to  have « 
menced  at  the  time  when  the  act  of 
the  petition  is  support 
what  is  termed  a  docket  in  the 
priority  of  petitioning  to  a 
Issued  is  opened,  and  the 
constitute  a  bankruptcy  proved  before  a 
of  bankrupts.  There  are  six  con 
according  to  the  act  of  the  1st  year  of  W.4.  ;  and  of 
these  three  together  form  a  subdivision  court  for  tho 
purpose  of  acting  in  concert  on  questions  of  difficulty. 
The  assignees  of  the  estate  and  effects  of  the  bankrupt 
are  then  chosen  by  the  creditors  among  themselves  j 
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If  the  court,  the  whole  property  of  the  bankrupt  i* 
wijrned  by  adjudication.  From  the  decision  of  a  com- 
wtttooer  or  subdivision  court  there  is  an  appeal  to  the 
r-jrt  of  review  In  bankruptcy,  in*tltuted  by  the  tame 
*t;  sod  from  thence  to  the  lord  chancellor,  and  finally 
to  the  llou*c  of  Lords.  The  jurisdiction  iu  bankruptcy 
it  both  legal  and  equitable. 

By  the  alignment,  the  whote  property,  real  and  per- 
wul,  of  the  bankrupt,  is  vetted  in  the  assignees  from  the 
period  of  the  act  of  bankruptcy,  to  the  avoidance  of  all 
(he  bankrupt's  subsequent  transactions,  except  such  as 
lute  been  performed  bond  fide  with  parties  having  no 
aooce  of  such  act ;  the  notice  being  understood  according 
to  ordinary  rules  in  equity-  Besides  the  bankrupt's  own 
property.  iuch  property  of  third  parties  as  shall  have  been 
t3  tu  use  and  disposition,  or  reputed  ownership,  by  pcr- 
i  of  the  true  owner,  passes  to  his  assignees.  The 
right  of  action  of  contract,  and  of  tort  to 
torts,  pass  likewise  to  his 
against  him,  except  for  the 
of  specific  real  property,  do  not  lit*  against 
the  amount  claimed  being  proveable  as  a 
the  commission  ;  unless  In  some  cases,  where 
tl*  right  of  action  has  accrued  subsequently  to  the  ap- 
pointment of  the  assignees.  The  debts  which  may  be 
by  creditors  against  the  bankrupt's 


:h  and  by  inspection  of  his  books  ;  but 
of  the  bankrupt's  estate  are  received  by  the 
uignee  alone,  and  paid  by  him  into  the  Dank  of 
in  the  name  of  the  accountant-general  of  the 
'  Chancery. 

Not  sooner  than  four  months,  nor  later  than  twelve 
*-Vr  the  issuing  of  the  fiat  (unless  ordered  by  the  court 
<1  r<t  iew ),  a  public  meeting  of  creditors  is  appointed  for 
purpose  of  making  the  first  dividend  of  the  net  estate 
«a>t  certain  necessary  liabilities  have  been  provided  for 
of  it.   A  second  dividend,  if  necessary,  is  made  within 

rtitecQ  months  of  the  issuing  of  the  fiat ;  after  which  a 
'wdor  more  may  follow,  according  to  circumstances.  A 
-i  trupt  refusing  to  surrender  his  estate,  or  to  make 
;  J'l  discovery  respecting  it,  is  liable  to  transportation  for 
While  the  proceedings  are  going  on,  he  is  entitled  to 
"amtenartce  out  of  his  estate.  The  certificate  of  cou- 
*onatty  is  a  testimony  given  to  the  bankrupt  of  his  having, 
"»r  hi*  bankruptcy,  complied  with  the  requisitions  of 
ts*  law :  it  cannot,  however,  be  obtained  *  itiiout  the  coti- 
wat  of  a  certain  proportion  of  the  creditors ;  and  it  is 
*J**  for  any  creditor  certain  of  misconduct  on  the  part 
■the  bankrupt,  subsequent  or  even  previous  to  the  bank- 
fuptcy,  to  oppose  the  granting  of  this  certificate.  The 
tart  of  the  certificate,  besides  entitling  the  bankrupt  to 
a  ulovance,  where  a  dividend  of  10*.  In  the  pound  or 
<¥*ardt  has  been  paid  to  the  creditors  (being  a  per- 
rrntic<>on  his  estate,  limited,  according  to  circumstancei, 
*>  u  not  to  exceed  in  any  case  GOO/,  per  annum),  is  to 
'tsrharge  his  person  and  future  estate  from  all  claims  and 
sbich  might  have  been  proved  under  the  bank- 
:a["ry.  But  in  rase  of  a  second  bankruptcy,  or  a  bank- 
"H<cy  after  discharge  under  the  Insolvent  Act  or  com- 


MA'NKSIA.  (In  honour  of  Sir  Joseph  Banks,  Bart., 
''■  kTf-ai  patron  of  natural  history,  and  one  ol  the  com- 
rsaiaot  of  Captain  Cook  in  his  second  voyage.)  A  genus  of 
rroteaceout  plants  forming  a  conspicuous  feature  In  the 
k»4stape  of  Australia,  where  the  species  are  called  by 
'•>*  colonists  wild  honeysuckle,  and  reckoned  a  sign  of 
bad  land.  They  have  flowers  and  fruit  growing  in  close 
-tit  d<>»*r,  or  "wo*. Ill  i  on.  v  Mid  hard  lir>..i<J  leave*  on 
l*whet  so  close  and  rigid  that  the  traveller,  ft  is  said, 
nay  literally  walk  without  inconvenience  upon  the  top  of 
» »ood  funned  of  these  trees. 

HA'NLIEUE.  (Ft.)  The  territory  without  the 
»»Us,  but  comprised  within  the  legal  limits  of  a  city  or 
to**.  The  word  Is  evidently  derived  from  Ban  (baunus, 
«*->.  bat  the  Immediate  origin  is  unknown. 

HANS.  A  proclamation  commanding  or  forbidding  any 
'k:»f-  Hence  the  public  notices  of  marriage  given  in 
"urefcderived  from  the  civil  law,  are  called  Banns  of  Mar- 
"***.  According  to  the  law  of  England,  the  banns  must 
»  published  three  success! veSundavi ;  and  if  the  marriage 
'»  performed  within  three  months  (rom  the  la*t  pub- 
'Ati^.  the  same  process  must  be  repeated.  Bishops 
use  Ike  power  of  appointing  surrogates,  who  may  grant 
i  fwaltv  or  licence  to  parties  applying  to  be  married 
•  itboM  «...  .k».  ikm.  «...  msIw  be  given 


BAPHOMET. 

BA  NNER.  (Swed.  baner;  Fr.  bannlere. )  A  flag 
or  standard  under  w  hich  men  are  united  or  bound  for 
some  common  purpose.  This  word,  found  In  all  the  mo- 
dern languages  of  Western  Europe,  la  of  very  doubtful 
origin  ;  It  Is  a  word  of  which  our  ancient  English  authors 
were  exceedingly  fond,  and  to  which  they  invariably  attach 
the  same  meaning.  (Chaucer,  rAc  Knight's  Tale,  v.  97H. ; 
Sir  Thomas  Mart's  Works,  W7.;  Drayton.  Haiti,  qf  Agin- 
court  ;  Y aid  en  to  Sir  H.  Mac*  worth,  Ac.)  Among  the 
ancient  Germans,  the  honour  of  bearing  a  banner  was  con- 
ferred by  the  emperor  on  that  individual  who  could  bring 
ten  vassals  into  the  field.  In  later  times,  petty  princes 
assumed  this  privilege ;  and  In  the  year  1424  1'ope  Eu- 
gene IV.  created  Count  Sforia  banneret  (bannerherrn) 
of  the  Roman  empire.  In  the  free  towns  on  the  Continent, 
the  banner  was  always  carried  by  the  chief  magistrate  ex 
officio,  in  cases  of  solemnities  or  of  grand  processions-  In 
England,  a  knight  banneret  was  created  by  the  ceremony  of 
cutting  off  the  four  corners  of  his  standard  and  making  it 
square.  Some  antiquarians  trace  the  origin  of  this  cus- 
tom to  Conan,  the  lieutenant  of  Maxlmus,  who  governed 
Britain  In  the  year  3*3  (C.willlm.  Analogies  /7cr»or»in); 
while  others  maintain  it  took  its  rise  from  the  Black  Prince 
on  the  field  of  Creasy.    A  wonderful  similarity  seems  to 


Great;  and  the 
passing  through 


pen  the  duties  and  privileges  of  the  old  knights 
of  England  and  those  of  the j.rimiplll  (the 
earers)  among  the  Romans.   ( Tac.  Ilistor.  ill. 

re  famous  in  history  ;  such  as  the 
from  the  Dane*  by  Alfred  the 
.me  of  the  French,  which,  after 


standard  bearers)  among 
W.)   Several  banners  are 


used  by  the  royal  artillery.    At  present,  when 
Is  carried  it  is  affixed  to  the  carriage  of  the  i 
gun  of  the  park  —  generally  a  twelve-pounder. 

In  the  borse  equipage  the  banner  of  the  drums  and 
trumpets  must  be  of  the  colour  of  the  facing*  of  the 
regiment :  it  bears  the  royal  cypher  and  crown,  and  the 
rank  of  the  regiment. 

BA'NNERET.  A  knight  who  In  the  feudal  times 
posses se«l  a  certain  amount  of  fiefs,  and  had  the  right 
of  carrying  a  "banner."  This  honour  was  also  very 
generally  adopted  among  European  nations,  anir 
awarded  on  the  field  of  battle  to  such  as  had 
distinguished  themselves.  Knights  bannerets 
considered.  In  England,  next  to  barons  in  precedence. 
The  dignity  has  not  been  conferred  for  a  long  period. 
The  banner  of  a  banneret  was  oblong,  that  of  a  haron 
square.  When  a  knight  bachelor  was  made  banneret 
on  the  field  of  battle,  the  ceremony  was  performed 
by  cutting  off  the  ends  or  tails  ol  his  pennon,  and  thus 
converting  it  into  a  banner.   See  Knight. 

BA'N  YAK.  A  kind  of  Indian  fig,  the  Frew*  indica  of 
Linnsms,  forming  a  very  large  tree,  which  sends  down 
roots  from  Its  branches,  and  those  roots  striking  into  the 
ground  themselves  become  trunks,  which  serve  at  props 
to  the  extending  branches  ;  and  as  the  tree  is  very  song- 
lived,  the  quantity  of  ground  an  individual  will  thus  rover 
is  incredible.  Dr.  Roxburgh  says,  he  has  seen  the  tree 
loo  feet  high,  and  full  600  yards  in  circumference  round 
the  extremities  of  the  branches.  It  It  found  wild  in  the 
skirts  of  the  Circar  mountains  ;  Its  leaves  are  used  by  the 
Brahmins  as  plates  to  cat  off ;  a  species  of  birdlime  is 
obtained  from  its  juice,  and  the  fruit  it  eaten  by  birdt. 

BA'OBAB.  The  African  name  ol  Adansonia  dtgitata, 
a  tree  inhabiting  the  western  side  of  Africa,  and  cul- 
tivated in  Egypt  and  Abyssinia.  It  increases  more  in 
proportion  in  diameter  than  in  height ;  so  that  it  may  be 
seen  with  a  trunk  10  yards  in  thickness  and  only  73  feet 
high.  Its  appearance  being  lumpish  and  inelegant.  It  it 
sup|K>tcd  that  the  most  remarkable  cases  of  longevity  in 
the  vegetable  kingdom  are  afforded  by  this  tree.  Adan- 
ton  it  quoted  by  De  Candolle  as  asserting  that  he  saw 
individuals  which  mutt  have  been  G000  years  old  ;  and 
other  travellers  declare  that  however  ancient  the  In- 
dividual! may  be,  the  bark  is  always  green  and  shining, 
and  to  full  of  life  that  an  abundant  discharge  takes  place 
at  the  least  wound.  It  is  probable  that  the  data  upon 
which  these  calculations  arc  made  will  not  bear  strict  in- 
vestigation ;  nevertheless,  there  can  be  no  reasonable 
doubt  of  the  Baobab  trees  arriving  at  a  most  unusual 
age  The  leaves  are  employed  in  powder  as  an  ingredient 
in  African  cookery  ;  and  the  fruit  has  a  sub-acid  juice, 
which  makes  it  valuable  in  fevers. 

BA'FHOMET.  The  Imaginary  idol, or  rather  symbol, 
which  the  Templars  were  accused  of  employing  in  their 
mysterious  rites.  (See  Templars.)  The  distinguished 
orientalist  Hammer  has  published  a  dissertation  on 
this  tubject,  In  which  he  endeavours  to  revive  the  an- 
cient accusation!  against  that  military  order.  These 
images,  which  he  calls  Hap  ho  met,  are  to  be  found  in  some 
of  the  museums  of  continental  cities;  they  are  small 
human  figures  with  two  heads,  and  covered  with  emblems, 
to  which  Hammer  attaches  a  very  horrible  slgukfi- 
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BAPTISM. 

an.  He  derives  the  name  (very  Improbably)  from 
the  Greek  word*  ,3*ct,  dipping  or  h.i|  tlsn  aim  w>(, 
counsel  or  wisdom  :  as  if  they  represented  the  admission 
of  the  initiated  to  the  secret  mysteries  of  the  sect.  It  is 
proper  to  observe,  that  ether  writers  hare  treated  all  this 
discovery  as  a  mere  fancy  of  the  learned  orientalist,  and 
maintain  that  the  figures  which  he  terms  Baphomets  are 
In  reality  relics  of  the  art  magic  :  while  the  word  Itself  is 
supposed  to  be  a  corruption  (arising  from  the  negligence  of 
some  transcriber)  of  the  name  Mahomet,  occurring  in  the 
depositions  of  witnesses  against  those  unfortunate  knights. 

BA'PTISM.  ( Gr.  fUnrrm,  I  dip.)  The  rite  of  initiation 
into  the  community  of  Christians,  ordained  by  Christ 
himself,  when  be  commissioned  his  apostles  to 
baptise  all  nations  in  the 
and  the  Holy  Ghost. 

It  is  recorded  by  the  Evangelists,  that  our  Saviour 
himself  received  baptism  from  John  ;  and  the  ceremony 
« lu  ll  the  Baptist  performed  is  allowed  generally  to 
have  been  an  imitation  of  a  rite  in  common  practice 
among  the  Jews,  whoapi»ear  to  have  admitted  proselytes 
by  circumcision  and  baptism.  Lustration,  however,  by 
water,  as  an  initiatory  rite,  is  of  great  antiquity  and 
general  practice,  especially  in  the  East ;  and  Christian 
baptism  may  be  considered  as  an  adaptation  of  a  form 
which  was  generally  understood  to  have  a  symbolical 
meaning.  Accordingly,  it  has  been  recognised  by  all 
Christian  communities  as  a  sacrament,  although  they 
have  differed  In  their  explanation  of  its  nature  and 
meaning.  It  is  upon  t  hi  -  point  that  the  question  of  the 
validity  of  infant  baptism  principally  depends  ;  the  words 
of  Scripture  in  that  particular  not  being  allowed  on  all 
hands  to  be  decisive,  nor  er*n  the  practice  of  the  early 
church  universally  admitted.  Those,  therefore,  who 
consider  baptism  to  be  a  symbol  01  a  covenant  there- 
upon entered  into  between  God  and  the  person  baptized, 
require  the  understanding  of  the  person  to  accompany 
the  act,  and  reject  the  notion  of  sponsors  undertaking  to 
promise  on  the  part  of  infants  :  the  more  common  notion, 
however,  conceives  this  sacrament  to  have  in  itself  a  re- 


promise  on  the  part 
however,  conceives 
generative  virtue,  b 
into  participation  in  the  pr 
and  be  really  and  truly  from 
way  of  salvation. 


placed  in 


are  In 
aot  so :  the  baptistery 


generative  virtue,  by  which  an  infant  may  be  received 
the  promises  made  to  the  church, 
i  forth  put  into  the 

ay  of  salvation. 

Baptism  was  originally  administered  by  immersion, 
which  act  is  thought  by  some  to  be  uecessary  to  the  sa- 
crament. It  is  not  clear,  however,  even  in  the  Scripture 
history,  that  this  ceremony  was  always  adhered  to.  At 
present  sprinkling  is  generally  substituted  for  dipping, 
at  least  in  northern  climates. 

BA'PTISTERY.  (Gr.  fimwrti*.  I  baptixe.)  In 
Architecture,  a  building  destined  tor  the  purpose  of 
administering  the  rite  of  baptism.  Some  authors  have 
contended  that  the  baptistery  wi 
the  interior  vestibules  oi  the  early 
days  baptismal  font*.    But  this  is 

was  entirely  separated  from  the  basilica,  and  even  placed 
at  some  distance  from  It  Up  to  the  end  of  the  sixth 
century,  after  which  period  the  interior  vestibule  of  the 
church  received  It,  the  baptistery  was  distinct  from  the 
church ;  and  excepting  In  a  few  churches,  such  as  that  at 
Florence,  and  those  of  all  the  episcopal  cities  of  Tuscany, 
Ravenna,  and  San  Giovanni  Laterano.  and  perhaps  of  a 
few  other  places,  the  practice  was  general.  The  last 
mentioned  is  perhaps  the  most  ancient  remaining.  One 
at  Constantinople  was  so  large  that  on  one  occasion 
it  held  a  very  numerous  council.  The  baptistery  of  Flo- 
rence is ncarfj  90  feet  in  diameter,  octagonal,  and  covered 
with  a  dome.  The  celebrated  bronze  gates  by  Lorenzo 
Chiberi,  which  Buonarroti  said  were  tit  to  be  the  gates  of 
Paradise,  enclose  it.  The  baptistery  at  Pisa,  designed  by 
I)lot<«i»M,  was  finished  about  1 100.  It  is  octagonal, 
about  129  feel  In  diameter,  and  179  feet  high.  We  arc  not 
aware  of  any  building  of  this  sort  having  been  erected 
In  England. 

BA'PTISTS.  A  denomination  of  Christians,  who 
deny  the  validity  of  infant  baptism,  and  maintain  the  ne- 
cessity of  Immersion.  These  were  also  the  principal 
tenets  of  the  Anabaptist*,  or  Rebaptlzers,  with  whom, 
however,  the  modern  Baptists  ought  not  to  be  confounded. 
They  are  subdivided  into  two  classes,  the  Particular 
(Calvinlst)  and  the  General  (Arminian)  Baptists.  The 
mode  of  church  government  Is  similar  with  both,  acknow- 
ledging three  orders  of  ministers  ;  of  whom  th 


correspond  to  bishops,  the  elders  to  priests,  and  minis- 
tering brethren  to  deacons.    Their  churches  arecongre- 

election  of  their  own 


tering 

gatlonal.  and  In  respect  to  the 
ministers  independent.  Each  denomination  has,  how- 
ever, its  general  assembly,  possessing  some  kind  of 
authority  over  the  whole  community.  The  Baptists  are 
numerous  in  Holland,  where  they  are  known  by  the 
title  of  Mennonites ;  and  in  England  they  form  one  of  the 
principal  Dissenting  bodies. 

BAB.  A  shoal  often  found  lying  across  the  mouth  of 
rivers,  and  also  of  harbours ;  thence  called  bar  harbours. 
As  the  sea  breaks  on  these  places,  in  bad 
passage  of  a  bar  Is  generally  dangerous. 


BARBER. 

Bar.  Confederation  or.  In  Politics,  was  an 
elation  of  a  few  Influential  Polish  nobles,  formed  at  liar, 
a  small  town  of  Podolla,  in  the  year  1767,  for  the  pur- 
pose of  freeing  their  country  from  foreign  influence. 
Their  efforts,  however,  were  eminently  unsuccessful : 
the  small  bands  of  the  patriots  were  annihilated  one  bjr 
one ;  and  their  defeat  gave  rise  to  an  event  almost  unprece- 
dented In  history,  —  the  partition  of  Poland  by  the  three 
neighbouring  powers. 

Bib.   The  bar  or  place  in  the  courts  of  taw  where 
I  barristers  or  advocates  plead :  also  where  prisoners  ac- 
cused of  felony  are  stationed  for  arraignment  and  trial. 

Bar.  In  Heraldry,  a  kind  of  ordinary,  resembling  the 
feu,  but  containing  only  the  fifth  part  of  the  field.  \V  here 
[  two  bars  are  borne  in  an  escutchcon.lhey  are  so  arranged 
that  the  whole  field  appears  divided  into  five  parts.  A 
field  divided  by  horizontal  lines  into  four,  six,  eight,  ten. 
or  twelve  equal  parts,  with  alternate  tinctures,  is  termed 
barry  of  four,  six,  eight,  Ac. 

Baa.  (Sax.  lieofxan,  to  bar.)  In  Music,  a  line  drawn 
vertically  across  the  lines  of  the  staff,  including  a  certain 
quantity  or  measure  of  time,  varying  as  the  music  la 
either  triple  or  common. 

Bar,  Eloquence  or.   See  Eloqu  ence. 

BA'RBA.  (Lat.  barba,  a  beard.)  In  Mammalogy, 
signifies  the  long  tuft  of  hair  dependent  from  the  under 
jaw.  In  Ornithology,  the  same  term  is  applied  to  the 
setiform  or  simple  feathers,  which  in  some  species  of 
birds  depend  (rem  the  skin  covering  the  gullet  or  crop. 
In  Ichthyology,  a  kind  of  spine,  with  the  teeth  pointing 
backwards. 

Barba.  A  beard ;  a  term  used  In  Botany  to  denote 
any  collection  of  long  loose  hairs  Into  a  tuft  or  crest, 
as  on  the  petals  of  the  iris. 

BARBA'DOES  LEG.  A  disease  Indigenous  to  Bar- 
badocs,  in  which  the  limb  becomes  tumid,  hard,  and 
misshapen. 

BA'RBARISM.  (Gr.)  In  Rhetoric,  an 
purity  of  style  or  language,  which  consists  in  < 
uncouth  or  antiquated  expressions,  or  in  i 
adiffercnt  sign 
ferred  on  them. 

BA'BBASTELLE.  A  small  indigenous  bat ; 
barbtutellus,  Lisson. 

BA'RBEL.   An  indigenous  fresh-water  fish  (<_. 
barbus.  Linn.)  which  takes  Its  name  from  the  processes 
termed  Barbels. 

BA'RBELLATE.  (Lat.  barba.)  When  the  pappus  of 
composite  plants  is  bearded  by  short.sttff.  straight  bristles, 
as  in  Ccntaurea.  Barbcliulate  is  used  when  the 
nessof  the  pappus  is  caused  by  extremely  short  | 
in  Aster. 

BA'RBELS.  SmaU 
appended  to  the  moutl 
to  the  sen**  of  touch. 

BA'BBER.  (Lat.  barba.)  A  person  who  makes  a 
trade  of  shaving  and  dressing  the  hair  of  other  people 
for  money.  It  would  teem  that  It  is  only  where  a  state 
has  made,  considerable  progress  in  civilisation  that  this 
art  begins  to  flourish.-  If  *«'  believe  Varro.  for  instance 
(Pirn.  7.  »6.).  it  was  not  until  the  iMth  year  of  the  city 
that  Tlcinlus  Mena  first  imported  barber*  into  Rome 
from  Sicily.  Their  shops  (Tonstrina;)  soon  became  the 
resort  of  fashionable  loungers  and  Idlers  -,  and  Horace,  to 
Indicate  the  extreme  notoriety  of  a  story,  says,  that  it  was 
"  omnibus  et  llppls  notum  et  tonsoribus.  '  Even  the 
poorest  citizens,  according  to  the  same  author,  sought 
refuge  from  their  ennui  in  making  a  round  of  the  barbers' 
shops: — 

Mulat  ctenacala,  I 


That  the  Romans  paid  great  attention  to  this  depart- 
of  the  toilet,  is  obvious  from  the  ridicule  that  was 
whose  hair  bore  marks  of 


cut  "  Insrquafi  tonsorc  "  (by  a  bungling  barber) 
besides  shaving  the  beard,  to  the  barbers  of  the 
assigned  the  delicate  task  of  trimming  the 
Plautus,  Aulul.  II.  4.  ».--'Quln  Ipsl  i.rtdem 
and  TlbuUus,  1.9.  II.— 


As  early  as  the  time  of  Hippocrates,  some  surcrical 
operations  were  considered  as  degrading  to  physicians, 
and  consequently  fell  to  be  performed  by  barbers,  in 
France  the  council  of  Tours,  in  the  year  1163,  prohibited 
the  clergy,  who  then  shared  with  tne  Jews  the  practice 
of  medicine  In  Christian  Europe,  from  performing  any 
Moody  operation  ;  and  from  that  time  the  barbers  re- 
mained for  some  centuries  in  uninterrupted  possession  of 
the  practice  of  surgery.  In  England  also,  early  In  the 
16th  century,  the  barbers  were  incorporated  with  the 
surgeons  of  London  (38  Hen.  h.  c.  42. ) ;  but  at  the  com- 
mencement of  last  century,  when  a  new  impulse  was 
given  to  the  science  of  surgery  by  the  attainments  and 
ability  of  many  practitioners  throughout  Europe,  Lb« 
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tarben  were  degraded  from  their  honourable  associa- 
&w  with  surgeons.  (18  Geo.  2.  c.  15.)  In  Holland  and 
'rfrnunj  to  tbu  da;  the  barber*  are  wont  to  wield  the 
Itacrt  and  the  razor  alternately.  Nowhere,  however,  in 
tbeie  countries  is  the  business  of  halrcutting  carried 
<»  bf  the  barbers,  but  by  a  distinct  and  superior  class,  the 
trimin.  The  barber's  pole  has  given  rise  to  many 
(peculations  and  ingenious  absurdities.  The  fact  is,  that 
tw  pole  was  the  distinguishing  characteristic  of  a  few 
only,  being  a  mark  or  superior  skill,  and  indicated  on  the 
part  of  bim  who  possessed  it  surgical  as  well  as  tonsorial 
ability  (For  some  curious  remarks  on  the  barbers  of 
E-iinburgh,  vide  Creech'*  Statuiical  Account  of  £dm- 
*•/*».) 

BA'RBF.RRY.  See  Bebbeiiry. 

BA'RBICAN.  A  watch  tower  for  the  purpose  of 
deserving  the  enemy :  also  the  outer  work  or  defence  of 
a  raiUc,  or  the  fort  at  the  entrance  of  a  bridge.  Apertures 
in  the  walls  of  a  fortress  for  firing  through  upon  the 


total,  word* 
tie  origin. 

BA'RBITOK. 
«Kat  rwembling 

BAR'BULA.  (Lat'. 
Vard-like  ape*  to  the 
t.H«  zenus  Tortula. 

BA'RCAROLLR. 


)  A  finely  divided 
of  some  mosses,  as  in 


A  song  si 
A  boat  song  (from  the 


by  the  Venetian  gon. 
Italian  barcarola). 
BAROS.   The  ancient  poets  of  the  Celtic  tribes  are 
*  termed  by  the  Roman  writers.    The  etymology  of  the 

»f  these  tribes,  and 
L'van  expressly 
*the  soul  as 'one  of  their 
-i.rrtbe  Introduction  ot  t_  nrmlanity  tne  importance  ol 
C*  bards  in  society  diminished  ;  but  in  Wales,  Ireland, 
a*  other  Celtic  districts,  they  continued  to  be  held  in 
raacb  honour.  The  moat  ancient  compositions  of  Welsh 
■<u<b  which  we  possess  (those  of  Taliessin,  Aneurin,  and 
Lr»*rth)  m  supposed  to  he  of  the  sixth  century. 

BARE  POLES.  The  masts  without  any  sails  upon 
tk«n,  th*  shin  being  at  sea.  Under  hare  poles,  in  general, 
tapttw  that  the  wind  Is  so  high  that  no  sail  can  be  ex- 
F<i»<>i  to  tt. 

BA'RGAIN.   See  Contract. 

BAKGE.   {Gr.  a  kind  of  $kip.)    A  general  name 

«rt «w  to  fiat-bottomed  craft  of  a  certain  size  employed 
w  rivers  and  canals.  Also  one  of  the  larger  boats  of  a 
sun  of  war.  between  90  and  40  feet  long.  Barge  is  also  a 
•""ml  term  for  boats  of  state  or  pleasure. 

BARGE  BOARDS.  (Sax.  pyp:rc;in.  to  bar.)  InAr- 
diitectiire,  the  inclined  projecting  boards  placed  at  the 
ftfcw  of  a  building,  which  hide  the  ends  of  the  horl- 
i'«otal  timbers  of  a  roof,  and  are  frequently  carved  with 
trefoils,  quatrefoils,  flowers,  and  other  ornaments. 

BARGE  COURSE.  In  Architecture,  that  part  of 
tke  tiling  of  a  roof  which  projects  Iieyond  the  external 
bee  of  tbe  gable  of  a  building. 

8ARPLLA.  The  name  given  in  commerce  to  the 
»pure  carbonate  of  soda,  imported  from  Spain  and  the 
Lrant.  It  is  made  by  burning  certain  plants  that  grow 
Jprfo  the  sea  shore,  especially  the  salsola  soda,  to  ashes, 
»  Mcb  are  fused  in  to  grey  porous  masses.  ( For  an  account 
tf  the  places  where  It  is  produced,  tbe  quantities  ship* 
P'd  from  them,  and  the  uses  to  which  it  it  applied,  see 
V  ('aloe*'*  Commercial  Dictionary.) 

B.A'RITONE.  (Gr.  ilmfvt,  heary,  and  t«»«.-,  a  tone.) 
In  Music,  a  high  bass,  which.  In  the  ancient  church  music, 
•»  written  with  the  F  clef  on  the  third  line  of  the  staff. 
Uy  the  French  it  is  called  basse-taille. 

BA'HIUM.  Tbe  metallic  base  of  baryta;  It  Is  of  a 
pry  colour,  more  than  twice  as  heary  as  water,  and  is 
issantly  oxidized  by  air  and  by  water. 

BAR K.  ( Ger.  bergeo,  to  cover. )  The  exterior  covering 
(if  the  trunk  of  a  tree.  It  Is  composed  of  cellular  tissue, 
traversed  by  woody  tissue  passing  down  it  longitudinally, 
-»i  connected  with  the  medullary  processes  of  the  wood. 
It  u  increased  in  tree*  by  """»'  layers  formed  on  its  inner 
far*,  and  gradually  perishes  on  the  outside  as  it  is  dis- 
t  "tided  by  the  growth  of  the  Interior.  It  seldom,  however, 
«6ow»  «ny  very  distinct  trace  of  concentric  circles,  because 
•**  latter  are  continually  displaced  and  disturbed  by  its 
•Intention.  Its  inner  fare  is  named  liber.  At  the  cum- 
^^aennent  of  the  annual  growth  of  a  tree,  it  separates 
» ontxneouily  from  the  wood.  In  order  to  make  room  liar 
tae  new  matter  forming  beneath  it.  It  is  the  depositary 
"( many  of  tbe  secretions  of  plants,  and  seems  to  act  as  a 
,!ria«  filter  of  a  curious  kind,  separating  certain  secretion* 
'rr*n  others,  and  allowing  a  part  only  to  pass  off  horizon- 
tally hi  the  medullary  processes  on  their  way  to  the 
of  the  tree.  Its  use  is  to  act  as  a  protector  to  the 
"«od.  and  as  the  channel  of  the  sap  In  Its  descent  from 
,;  *  leaves.  Its  fibre  is  often  tenacious,  and  manufactured 
True  bark  only  exists  in  Exogens 
i ;  in  Endogens  its  place  is  supplied  by 
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a  cortical  Integument,  which  cannot  be 
the  subjacent  wood  without  violence. 
Bark,  Peruvian.   See  Cinchona. 
Bark.    Originally  a  general  term  for  a  vessel,  is  now 
restricted  to  a  particular  form  of  rig  ;  namely,  that  of  a 
ship,  but  having  a  gaff  topsail  instead  of  the  square 
mizen  topsail. 
Bark.  Use  or  in  Tannino.  See  Tanning. 
BA'RKING  IRONS.    Instruments  for  removing  the 
bark  of  oak  and  other  trees  which  is  used  for  tanning. 
They  consist  of  a  blade  or  knife  for  cutting  the  hark, 
rhlle  yet  on  the  trunk,  across  at  regular  distances,  and 
>f  chisels  or  tpatula*.  of  different  lengths  and  breadths. 


of  chisels  or  spatula*,  or  dint-rent  lengt 
for  separating  the  bark  from  the  wood. 

BARK  STOVE.  A  glased  structure  for  tropical 
plants.  In  which  there  is  a  bed  of  tanner's  bark,  or  of 
some  other  fermentable  material,  which  will  produce  a 
moist  heat. 

BA'RLRY.  (Hordeum,  I.. ,  Triandria  monogynla.  L-1 
Graminess.  Jtus. ;  characterised  by  an  Imbricated -spiked 
inflorescence,  consisting  of  one-flowered  suikelcts  in  twos 
or  threes.)  A  bread  corn  of  considerable  importance. 
Its  native  country  Is  unknown,  some  ascribing  it  to  Tar- 
tary,  others  to  Siberia,  and  a  few  to  Scotland.  In  Spain 
and  Sicily  it  produces  two  crops  In  the  year  ;  but  in 
countries  as  far  north  as  Britain  it  produces  only  one. 
and  Is  rather  a  delicate  species  of  grain.  In  England  It 
is  second  in  importance  to  wheat.  It  is  a  most  valuable 
crop  in  the  rotation  best  adapted  to  light  or  turnip  soils, 

barley  lands.    Where  Its  culture  is  nest  i 
in  Norfolk,  it  is  generally  preceded  by  turnli  s  or  i 

ipecies  of  this 


common  barley  ;  and  the  ttorae* 
rowed  barley.  One  of  the  beU 
latter,  and  the  only  one  its  con  in 
land,  is  called  bear  or  bigg.  It  is 
sivcly  used  as  a  bread  corn  ;  but  it  is  used  very  extensively 
in  malting,  and  in  the  fatting  of  black  cattle,  hogs,  and 
poultry.  The  crops  difler  very  widely,  according  to  the 
land  and  the  season,  varying  from  *8  to  64  bush*  Is  an 
acre  ;  but  the  most  usual  crop  is  from  2*  to  AO  bushels. 
The  common  weight  of  barley  Is  80  or  SI  lbs.  per  Win- 
chester bushel ;  but  the  best  Norfolk  barley  weighs  S3 
or  54  lbs.  The  price  of  barley  in  1 837  was  90s.  4rf.  a  quarter. 
BA'ltN ACLES.  See  Ciruipuw. 
BARO'METEK.     (Gr.  weight,  and  m*t;«*. 

measure.)  A  well-known  instrument  lor  measuring  the 
weight  or  pressure  of  the  atmosphere.  The  invention 
of  the  barometer  wu<  in  stum-  degree  owing  to  an  acci- 
dent. Some  workmen  employed  by  tbe  Duke  of  Florence 
to  prepare  a  sucking-pump  for  a  deep  well,  fouud  to 
their  surprise  that  notwithstanding  their  utmost  care 
In  forming  and  fitting  the  valves  and  piston,  the  water 
would  not  rise  higher  than  18  palms,  or  about  32  English 
feet.  For  an  explanation  of  this  unexpected  difficulty 
they  applied  to  the  Illustrious  Galileo,  then  passing  the 
evening  of  his  life  at  his  villa  near  Arcctri ;  but  the  phi- 
losopher was  not  yet  prepared  with  the  true  answer. 
In  that  age  the  doctrine  of  a  plenum  was  an  axiom  in 
philosophy  ;  and  the  ascent  of  water  in  the  barrel  of  the 
pump  was  universally  ascribed  to  nature's  horror  of  a 
vacuum.  Galileo,  either  fearing  to  encounter  further 
persecutions  by  propounding  opinions  at  variance  with 
the  prejudices  of  the  times,  or  preoccupied  by  the  pre« 
vailing  metaphorical  modes  of  expression,  evaded  tbe 
difficulty  by  saving  that  the  power  of  nature  to  overcome 
a  vacuum  was  limited,  and  did  not  exceed  the  pressure 
of  a  column  of  water  32  feet  in  height.  That  he  was 
himself  little  satisfied  with  this  explanation,  is  evident 
from  the  circumstance  that  previously  to  his  death,  w  Inch 
happened  soon  after,  in  164*2,  he  earnestly  recommended 
to  his  pupil  Torricelll  to  undertake  the  investigation  of 
the  subject,  which  the  Infirmities  of  advanced  age  no 
longer  permitted  him  to  prosecute.  Torricelli,  sus- 
pecting the  true  cause  of  the  suspension  of  the  water, 
namely,  the  weight  of  the  atmosphere,  happily  conceived 
the  idea  of  trying  the  experiment  with  mercury.  He 
perceived  that  if  the  weight  of  the  atmosphere  forms  a 
counterpoise  to  a  column  of  water  of  32  feet,  it  must  also 
counterpoise  a  column  of  mercury  of  about  28  inches  in 
height,  the  weight  of  mercury  being  about  14  times 
greater  than  that  of  water.  Having  accordingly  procured 
a  glass  tube  of  about  3  feet  in  length  and  a  quarter  of 
an  Inch  In  diameter,  hermetically  sealed  at  one  end,  ha 
filled  it  with  mercury  ;  and  covering  the  open  end  with 
the  finger,  he  immcrged  it  in  an  open  vessel  containing 
mercy y.  On  bringing  the  tube  to  the  vertical  position, 
and  removing  the  finger,  the  mercury  Instantly  sunk, 
leaving  a  vacuum  at  the  top  of  the  tulie,  and,  after  making 
several  oscillations,  stood  in  the  tube  at  the  height  of 
about  28  inches  above  the  surface  of  that  in  the  vessel. 
On  covering  the  mercury  in  the  vessel  with  a  portion  of 
water,  and  raising  the  tube  till  the  lower  end  came  into 
contact  with  the  water,  the  mercury  all  ran  out,  and  the 
water  rushed  up  to  the  top  of  the  tube.  This  experiment. 
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called  after  its  author  the  TorrieeUian  experiment,  do- 
monttratcd  that  the  mercury  was  sustained  in  the  tube, 
and  the  water  In  the  barrel  of  the  pump,  by  exactly  the 
same  counterpoise,  whatever  the  nature  of  It  might  be. 
Torricelll  died  thortly  after,  in  the  flower  of  his  age, 
without  completing  hit  great  discovery  ;  but  the  fame  of 
his  experiment  was  toon  carried  into  other  countries, 
and  the  subject  engaged  the  attention  of  the  moit  emi- 
nent philosophers  ;  among  others  the  celebrated  l'ascal. 
After  a  variety  of  ingenloiu  experiments  on  the  subject, 
all  of  which  tended  to  establish  the  pressure  of  the  at- 
mosphere, it  at  length  occurred  to  Pascal  that  if  the 
mercurial  column  was  really  supported  by  atmospheric 
pressure,  it  must  be  affected  by  the  weight  of  the  super- 
incumbent mats  of  air,  and  consequently  be  diminished 
at  considerable  elevations.  In  order  to  verify  this  con- 
jecture, he  requested  his  brother-in-law,  Perier,  to  try 
the  experiment  on  the  Puy  de  Dome,  a  lofty  conical 
mountain  in  the  province  of  Auvergne,  which  rises  to 
the  height  of  MM)  toises.  At  the  foot  of  the  mountain 
Perier  tilled  two  tubes,  and  observed  the  mercury  in 
each  to  stand  at  precisely  the  same  height,  nearly  28  En- 
glish inches.  Leaving  one  of  them  under  the  care  of  a 
person  to  watch  its  rise  or  fall,  he  carried  the  other  to 
the  top  of  the  mountain  ;  and  on  repeating  the  experiment 
there,  the  mercury  stood  at  the  height  of  only  84*7  En- 
glish inches.  At  two  Intermediate  stations  in  his  descent, 
the  mercury  was  observed  successively  to  rise,  and  at 
the  foot  of  the  mountain  it  stood  at  exactly  the  same 
height  in  the  tube  as  at  first.  This  experiment  was 
decisive ;  the  result  of  it  was  communicated  to  Pascal 
at  Paris,  who,  after  confirming  it  by  similar  observations 
made  successively  on  the  ground,  and  at  the  top  of  a 
glass-house  and  the  belfry  of  a  church,  proposed  the 
barometer  as  an  instrument  for  measuring  the  height  of 
mountains,  or  the  relative  altitudes  of  places  above  the 
surface  of  the  earth. 

The  barometer  had  been  but  a  short  time  invented, 
before  it  was  observed  that  the  height  of  the  mercurial 
column  is  subject  to  variations  connected  in  some  way 
with  the  changes  of  weather.  But  the  variations  are 
confined  within  a  limited  range,  scarcely  exceeding  8 
Inches  in  all,  and  often,  for  many  days  together,  do  not 
exceed  a  few  hundredths  of  an  inch.  It  therefore  was 
considered  desirable  to  render  these  minute  oscillations 
more  apparent  by  increasing  their  range ;  and  accordingly, 
of  the  numerous  forms  which  the  barometer  has  received, 
or  which  have  been  suggested,  the  greater  part  have 
been  proposed  with  a  view  to  this  purpose.  The  most 
remarkable  or  useful  constructions  are  the  following, 
the  descriptions  of  which  wiU  be 
with  the 


Fig.  1.  is  the  Cittern  Barometer,  and  is  merely  the 
Inverted  tube  of  Torricelll  already  described.  The  tube 
must  be  alxrtit  34  inches  long.  When  placed  in  the  cis- 
tern, the  mercury  sinks  till  the  column  between  the 
two  surfaces  m  and  it  just  counterbalances  the  pressure 
of  the  air.  The  space  above  the  mercury,  a  m,  is  or 
ought  to  be  a  perfect  vacuum,  or  only  filled  with  the  va- 
pour of  mercury.  In  this  barometer,  as  the  diameter 
of  the  cistern  is  generally  very  much  greater  than  that 
of  the  tube,  almost  the  whole  effect  of  the  rise  or  fall  is 
perceived  ill  the  variation  of  the  uppflf  mrz*M  at  m. 
For  supposing  the  section  of  the  cistern  '20  times  greater 
than  that  of  the  tube,  and  that  the  height  of  the  column 
m  n  suffers  a  diminution  of  one  inch  ;  it  Is  evident  that,  at 
all  the  mercury  which  goes  out  of  the  tube  passes  Into  the 
cistern,  when  it  falls  at  m  it  must  rise  at  n,  but  less  in 

Koportion  at  the  section  of  the  cistern  exceeds  that  of 
e  tube.  In  the  case  supposed,  therefore,  the  alteration 
of  the  level  at  m  will  be  20  times  greater  than  at  n  j  that 
Is  to  say,  there  will  be  a  fall  of  J',1  of  an  inch  at  m,  and 
a  rise  nf  X  of  an  inch  at  is. 

Fig,  2.  is  the  Siphon  Barometer,  which  wat  also  pro- 
posed by  Torricelll,  as  being  more  convenient  than  the 
former.  It  Is  merely  a  tube  hermetically  sealed  at  the 
upper  end,  having  the  lower  or  open  end  bent  upwards 
In  the  form  of  a  siphon.   The  variations  In  this  are  only 


half  as  great  as  In  the  cistern  baromet.r;  for  the  tube 
being  of  the  same  width  throughout,  a  diminution  ot 
the  column  m  n  amounting  to  one  inch  will  be  marked 
by  a  fall  of  half  an  inch  at  m  and  a  rise  of  hair  an  inch 
at  is.  This  inconvenience  may.  however,  be  remedied 
by  having  the  lower  branch  blown  into  a  wide  bulb  ; 
but  as  it  is  very  difficult  to  procure  the  bulb  to  be  blown 
into  a  perfectly  regular  shape,  this  enlargement  of  the 
bulb  It  found  to  give  rise  to  inaccuracies. 

Fig.  3.  is  a  barometer  suggested  by  Descartes,  and 
executed  by  Huygens,  In  which  the  sensibility  is  greatly 
increased.  Two  tubes  are  cemented  to  the  opposite  ends 
of  a  pretty  wide  cylinder,  b  c.  The  lower  tube  and  a  por- 
tion of  the  cylinder,  cp,  are  filled  with  mercury :  above 
which  water  or  spirit  or  wine  Is  Introduced,  reaching  to 
the  top  of  the  upper  tube,  which  it  hermetically  sealed. 
The  vacuum  it  made,  at  in  the  Torricellian  barometer, 
by  inverting  the  compound  tube  in  a  basin  of  mercury. 
The  enlargement  of  the  scale  obtained  by  this  construc- 
tion is  found  thus  :  Suppose  the  horizontal  section  of 
the  cylinder,  be,  to  be  10  times  that  of  the  tube,  and 
the  specific  gravity  of  mercury  14  times  that  of  water. 
Let  x  be  the  fall  of  the  mercury  in  the  cylinder  at  p, 
corresponding  to  a  fall  of  one  inch  of  the  common  Torri- 
cellian barometer.  The  descent  of  the  water  z  inches 
at  p  will  be  marked  by  a  descent  of  10  z  inches  in  the  tube 
at  m.  But  the  diminution  of  the  height  of  the  column 
of  water  must  correspond  to  a  diminution  of  <  1 — z)  inches 
in  the  height  of  the  column  of  mercury  of  equal  weight 
with  the  water  ;  therefore,  the  diminution  of  the  column 
of  water  is  14  (1—  x)  Inches.  Hence  I0x  =  14  (4  —  r), 
orx=^.  and  the  descent  of  the  water  at  m  =  U  =  *g  ; 
that  is  to  say,  when  the  Torricellian  barometer  falls  one 
inch,  the  barometer  of  Descartes  falls  6|  Inches.  The 
defect  of  this  construction  is,  that  the  air  contained 
in  the  water  escapes  into  the  vacuum 
-troy*  the  accuracy  of  the  instrument. 

Fig.  4.  is  a  form  proposed  by  Huygens,  to  obviafe  the 
defect  of  the  former.  The  sitthon  barometer  terminates 
in  two  equal  cisterns,  or  enlarged  tubes ;  that  at  the 
open  end  communicating  with  a  narrow  tube  containing 
water.  In  this  case  we  may  neglect  the  weight  of  the 
water  between  si  and  p,  or  consider  it  at  a  small  addition 
to  the  weight  of  the  atmosphere  ;  the  variations  at  si 
will  be  then  as  much  greater  than  in  the  common  siphon 
barometer  as  the  horizontal  section  of  the  cisterns  ex- 
ceeds that  of  the  tube  at  n.  Thus,  suppose  the  section  of 
the  cistern  10  times  that  of  the  tube  ;  a  variation  of  at- 
mospheric pressure  causing  a  fall  of  one  inch  in  the 
Torricellian  barometer  will  cause  the  mercury  at  p  in 
this  barometer  to  rise  half  an  inch,  and  the  water  at 
n  to  rise  10  times  as  much,  or  5  inches.  The  defects  of 
this  barometer  are  these :  first,  as  the  water  descends 
at  n,  a  portion  of  it  adheres  to  the  sides  of  the  tube,  and 
consequently  diminishes  the  length  of  the  column ;  se- 
condly, the  volume  of  the  fluid  In  the  reservoir  is  con- 
siderably affected  by  the  influence  of  heat  and  cold  ; 
and,  thirdly,  the  instrument  it  subject  to  constant  de- 
rangement from  the  evaporation  of  the  water. 


proposed  by  Hooke. 
of  the  mercury  in  a 


SCft  ti 

A  small  weight  floats  ot 
siphon  barometer,  which  is  very  nearly  < 
another  weight,  w,  connected  with  the  former  by  a  string 
pasting  over  a  pulley,  p.  When  the  mercury  rises  at 
it,  the  weight  u>  descends,  and  turns  the  pulley.  An 
Index  attached  to  the  axle  of  the  pulley  shows  on  a  dial 
the  quantity  of  revolution*  This  barometer,  though 
very  commonly  met  with,  it  a  mere  toy ;  and  indicates 
neither  the  absolute  height  of  the  mercurial  column, 
nor  its  variations,  with  sufficient  accuracy  to  be  of  the 
slightest  use  for  any  philosophical  purpose  whatever. 
Even  as  a  weather  glass,  it  is  the  worst  of  all  the  common 
forms  of  the  barometer. 

Sir  Samuel  More  land  proposed  to  enlarge  the  scale, 
by  inclining  the  upper  part  of  the  tul»e  so  as  to  form 
a  considerable  angle  with  the  perpendicular.  Br  this 
contrivance  the  scale  Is  increased  in  the  proportion  of 
radius  to  the  cosine  of  the  angle  of  inclination  ;  but 
the  friction  on  the  sides  of  the  tube  is  greatly  increased, 
and  it  is  very  difficult  to  determine  the  exact  plane  of  the 
top  of  the  column  which  requires  to  be  read  off  on  a 
vertical  scale.  This  construction  It  easUy  conceived 
without  a  diagram. 

Fig.  6.  is  a  form  proposed  by  John  Bernoulli.  The 
tube  terminates  in  a  horizontal  branch  of  considerable 
length  and  small  diameter :  the  pressure  of  air  on  the 
column  of  mercury  is  exerted  horizontally,  and  by 
making  the  vacuum  In  a  cistern  at  the  top,  the  range 
becomes  very  great ;  but  the  mercury  moves  along  the 
horizontal  branch  with  difficulty,  and  by  starts.  No 
reliance  can  be  placed  on  itt  Indications. 

Fig.  7.  represents  an  extremely  elegant  and  Ingenious 
form  of  the  barometer  proposed  by  Amintons.  A  conical 
tube  about  4  feet  long,  closed  at  the  top,  is  partly  filled 
with  mercury,  and  inverted.  The  diameter  of  the  tube 
must  be  small,  scarcely  exceeding  3-iiOths  of  an  inch  at 
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tbt  side  end.  and  tapering  away  to  about  l-10th  near 
tfce  top.  Tbe  pressure  of  the  atmosphere  from  beneath 
prevents  the  mercury  from  falling  out,  but  it  descend* 
a  the  tube  till  it  comet  into  such  a  position  that  the 
height  of  tbe  vertical  column  forms  an  exact  counterpoise 
us  the  atmospheric  pressure.  If  the  pressure  Is  dirai- 
abhed,  tbe  mercury  sinks  a  little  at  n  ;  but  as  it  there 
tils  a  tube  of  larger  diameter,  its  vertical  height  un- 
dergoes a  corresponding  diminution.  The  height  of  the 
upper  surface  at  m  therefore  marks  the  absolute  height 
of  tbe  vertical  column,  supposing  the  tube  to  taper 
Moally ;  but  tbe  difficulty,  or  rather  the  impossibility, 
oi  fulfilling  this  condition  practically,  prevents  this  kind 
uJ  barometer  from  being  used. 

We  shall  notice  only  one  or  tw6  other  forms  of  the 
Uirorncter,  proposed  with  a  different  view  from  that  of 
enlarging  the  scale.  Fig.  8.  is  a  modification  of  the 
tipfeon  barometer  proposed  by  Gay  Lussac.  It  differs 
from  the  common  form  in  this  respect,  that,  after  the 
tube  has  been  filled,  tbe  short  branch  Is  hermetically 
dosed  at  tbe  top,  and  the  communication  with  the  at- 
rontpbere  takes  place  through  a  small  capillary  hole 
drilled  laterally  through  the  tube  at  o,  so  fine  that 
though  it  admits  the  air  to  pass  freely,  it  prevents  the 
of  the  mercury.  '1  lit-  barometer  1-  thus  rui- 
drred  very  convenient  for  carriage ;  but  notwithstanding 
tb->  promising  appearance  of  this  barometer,  it  has  been 
found,  particularly  in  travelling,  that  a  portion  of  air 
•  til  frequently  insinuate  itself  through  the  mercury.  In 
to  prevent  tbe  possibility  of  this  accident,  an  In- 
modification  has  been  made  by  M.  Bunten,  a 
t.  It  consists  in  causing  the  part  of  the 
a  &  to  terminate  in  a  very  fine  point,  and  to 
te  to  some  depth  into  the  other  part  c  o,  to 
it  is  joined  at  c,  in  the  manner  represented  in 
I*.  1  Now  if  an  air  bubble  from  the  end  o,  which  com- 
*:  .<.!•-  with  the  atmosphere,  -hunM  fad  its  m 
through  the  bent  capUlary  tube,  it  will  pass  along  the 
he  bulging  part,  a 


i  t  increasing  the  range  of  the 
fc-ind  to  succeed  well  in  pract 


It  Is  found  to  be 
apply  minute  divisions,  than  to  at  - 
to  enlarge  the  scale ;  accordingly,  experimenters 
to  one  or  other  of  the  two  ancient  forms,  the 
•  and  the  siphon  barometer.  The  height 
in  the  siphon  barometer  is  conveniently 
t.v  means  of  a  moveable  scale  attached  to  the 
which  supports  the  tube ;  by  means  of  a  tangent 
,  the  scale  is  raised  or  lowered  till  its  zero  coin- 
ate*  exactly  with  the  surface  of  the  mercury  in  the 
•r  hnr.ih  ;  ami  u)th  the  assistance  "I  a  vernier, 
tV  height  can  be  read  off  to  the  hundredth  or  two- 
bundredth  of  an  inch  with  sufficient  precision.  The 
vale  of  the  cistern  barometer  is  usually  fixed,  and  tbe 
bottom  of  the  cistern  is  raised  or  lowered  by  a  screw 
nil  tbe  surface  of  the  mercury  in  it  coincides  with  tbe 
tero  of  tbe  scale  ;  but  the  scale  may  be  moveable,  and 
its  tero  brought  to  coincide  with  the  surface  of  the 
mermry  in  the  basin,  as  in  the  former  case.  In  order 
to  determine  when  this  coincidence  takes  place,  various 
expedients  may  be  had  recourse  to.  The  most  usual 
l>  to  place  on  the  surface  of  the  mercury  a  float  carrying 
s  vertical  needle,  some  point  on  which  answers  to  a  fixed 
point  on  tbe  scale,  ana  the  coincidence  obtains  when 
tbe  two  points  are  brought  into  the  same  level.  An- 
ncher  contrivance  to  effect  the  same  purpose  was  em- 
ployed by  Fort  In.  a  celebrated  French  artist.  An  ivory 
a*«d)e  is  attached  to  the  scale,  pointing  downwards,  and 
having  its  point  exactly  in  the  tame  level  with  the 
tero  of  the  scale.  The  image  of  the  needle  is  clearly 
reflected  from  the  surface  of  the  mercury  in  the  cistern, 
sad  the  cistern  is  raised  or  lowered  till  the  point  of  the 
Drt-dlc  and  its  image  precisely  coincide. 

Iu  order  to  construct  a  good  barometer.  It  is  indis- 
pensably necessary  that  the  mercury  be  perfectly  free 
from  impurities,  and  carefully  purged  or  air;  tbls  is 
cUaiord  by  boiling  it.  The  particles  of  air  and  moist- 
w  which  cling  obstinately  to  the  tides  of  the  tube  must 
lie  expelled  by  heat ;  the  mercury  must  then  be 
introduced  slowly  and  continuously  in  a  hot  state,  and 
■bile  the  tube  continues  hot.  Since  the  time  of  Deluc 
>:  bas  been  usual  to  boil  the  mercury  in  the  tube  before 
it  and  forming  the  vacuum ;  but  doubts  now 


be*in  to'  lie  entertained  among  tbe  most  skilful  makers 
of  the  expediency  of  this  very  troublesome  process 


The 


ly  oxydated  by  boiling,  and  a  thin 
which  keeps  the  colnmn  suspended  at  a 
rr*aier  height,  and  obstructs  the  freedom  of  the  motion. 
It  i«  important  that  the  diameter  of  the  tube  be  not  very 
mull ;  hr  it  is  found  that  the  mercury  moves  with  more 
in  a  tube  of  considerable 


interior  diameter  should  in  every  case  exceed  one  fourth 
of  an  inch. 

The  value  of  the  barometer  as  a  scientific  Instrument 
depends  on  the  purity  of  the  mercury,  and  the  total  ex 
elusion  of  atmospheric  air.  By  proper  care  in  the  con- 
structlon,  it  is,  perhaps,  possible  to  expel  every  particle 
of  air  from  the  mercury  and  the  interior  of  the  tulw 
when  the  barometer  is  made ;  but  it  seems  doubtful  if,  by 
any  means  whatever,  it  can  be  preserved  for  a  consider- 
able length  of  time  In  this  state.  The  most  carefully 
constructed  barometers  are  liable  to  a  slow  and  gradual 
deterioration  by  the  intrusion  of  air,  which  has  been 
supposed  to  insinuate  itself  between  the  metal  and  the 
tube,  and  not  through  the  mercury.  To  obviate  this  in- 
convenience Professor  Daniell  conceived  the  ingenious 
idea  of  fixing  to  tbe  open  end  of  the  tube  of  the  cistern 
barometer  a  substance  having  a  greater  affinity  than  glass 
for  mercury.  "  I  caused,"  says  he,  "a  small  thin  piece 
of  platinum  tube  to  be  made,  about  the  third  of  an  inch 
in  length,  and  of  the  diameter  of  the  glass  tube ;  this  was 
carefully  welded  to  Its  open  end,  so  that  thoabarometer 
tube  terminated  in  a  ring  of  platinum.  The  tube  was 
tilled  and  boiled  at  usual,  and  the  Infiltration  of  air  was 
completely  prevented  by  the  adhesion  of  the  mercury 
both  to  the  interior  and  exterior  surface  of  the  pla- 
tinum guard.  1  have  no  doubt  that  a  mere  ring  of  wire 
welded,  or  even  cemented,  upon  the  exterior  surface  of 
the  glass,  which  would  be  a  much  easier  and  less  ex- 
pensive operation,  would  be  a  sufficient  protection,  as 
the  slightest  line  of  perfect  contact  must  effectually 
arrest  the  passage  of  tbe  air." — Meteorological  Euayt, 
p.  577.  He  farther  states,  that  though  time  alone  can 
tolly  confirm  the  efficacy  of  the  platinum  guard,  the 
experiments,  as  far  as  they  have  gone,  have  been  com- 
pletely satisfactory. 

Correction*  ncccuary.  —  In  all  baromctic  observations 
there  are,  in  general,  two  essential  corrections  to  be  made ; 
one  for  the  capillarity  or  depression  of  the  mercury  in 
the  tube,  and  the  other  for  temperature.  Pure  mercury 
in  a  glass  tube  always  assumes  a  convex  surface.  The 
h.l lowing  are  the  corrcctioni  for  tubet  of  different 
diameters,  according  to  thetheory  of  Mr.  Ivory.  (Encyc. 
Bril   art.  *'  Capillary  Action.") 
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These  corrections,  which  mutt  always  be 
cittern  barometers,  show  that  wide  tubet 
preferred  ;  in  fact,  when  the  diameter  of  the  tube  exceeds 
naif  an  Inch,  they  may  be  safely  omitted.  In  siphon 
barometers  having  both  branches  of  the  santc  diameter, 
the  depression  is  equal  at  both  ends:  consequently  the 
effect  is  destroy  ed,  and  no  correction  Is  required.  This 
is  a  considerable  advantage  ;  for  not  with  stand  ing  the  most 
elaborate  calculations,  some  uncertainty  mutt  always 
remain  with  regard  to  the  exact  amount  of  the  capillary 
repulsion. 

The  correction  for  the  temperature,  which  is  the  most 
Important,  depends  on  the  expansion  of  the  mercury,  and 
the  expansion  of  the  scale  on  which  the  divisions  are 
marked.  If  we  make  a  —  the  height  of  the  thermometer 
in  degrees  above  the  freesing-point,  M  —  the  fractional 
part  of  its  bulk  which  mercury  expands  for  one  degree  of 
neat  on  Fahrenheit's  scale,  y  —  the  fractional  part  of  its 
length  by  which  tbe  scale  increases,  k  -  the  observed 
height  of  the  barometer  ;  then  the  height  which  would 
have  been  observed  had  the  thermometer  stood  at  the 
freezing  point  is 

h-ka(x-y). 
The  expansion  of  mercury  in  part  of  Its  bulk  is  000I0O1. 
The  scale  Is  generally  of  some  mixed  metal  of  which  the 
expansion  is  not  very  well  ascertained :  supposing  it  to 
be  equal  to  that  of  copper,  the  expansion  would  be 
•0OO0096:  therefore  it  will  be  sufficiently  accurate  to 
neglect  the  temperature  of  the  scale,  and  assume  that  of 
the  mercury  to  be  -0001.  Hence  the  following  practical 
rule  for  reducing  an  observed  height  to  the  corresponding 

_  point:  "Sub- 
observed  altitude 

for  every  degree  of  Fahrenheit  above  32."  Suppose  tho 
thermometer  54°  and  the  barometer  30  inches,  the  cor- 
rection will  be(S4-32)  X30X  0001  =  006.  to  be  subtracted 
from  30  inches.  In  order  to  find  the  value  of  this  correction 
a  thermometer  most  be  attached  to  the 
observqd  at  the  same  time.  A  table, 
rection  for  temperature  for  cverv  degree  of  Fahrenheit 
from  30°  to  90°,  and  for  even-  difference  of  half  an  inch 
in  the  height  of  the  mercury  from  28  to  30*5  Inches,  was 
constructed  by  Professor  Schumacher,  and  is  given  by 
Mr.  Bally  In  the  Phil.  Tram,  for  1*37,  p.  434. 
0mm  of  the  variations  t\f  the  ' 
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BAROMETER. 

hanges  which  cause  the  rise  and  fall  of 
the  barometer,  but  none  of  them  can  be  regarded  a<  venr 
satisfactory.  Whatever  tends  to  Increase  or  diminish 
the  vertical  pressure  will  obviously  cause  the  barometer 
to  rise  or  fall ;  but  the  vertical  pressure  may  be  increased 
either  by  an  influx  of  winds  and  the  accumulation  of  air 
at  any  place,  or  by  a  diminution  of  the  elasticity  or  the 
atmosphere.  The  presence  of  heat  or  of  moisture  aug- 
ments the  elasticity,  and  consequently  reduces  the  weight 
of  the  vertical  column.  During  the  prevalence  of  nor- 
therly iiixl  easterly  winds  the  barometer  stand*  ln.li. 
the  elasticity  being  diminished  by  the  cold.  But  the  real 
difficulty,  Professor  I/eslie  remarks,  "  consists  in  explain- 
ing why  the  variations  of  the  barometer  should  be 
greater  in  the  high  latitudes  than  between  the  tropics, 
and  why  they  should  exceed  In  all  cases  the  quantities 
which  calculation  might  assign.  The  only  mode,  perhaps, 
of  removing  the  difficulty  is  to  take  into  consideration 
the  comparative  slowness  with  which  any  force  is  propa- 
gated through  the  vast  body  of  the  atmosphere.  An  in- 
equality nsay  continue  to  accumulate  in  one  spot  before 
tlie  counterbalancing  influence  of  the  distant  portion*  of 
the  aerial  fluid  can  arrive  to  modify  the  result.  In  the 
higher  latitudes,  the  narrow  circle  of  air  may  be  con- 
sidered as  in  some  measure  insulated  from  the  expanded 
ocean  of  atmosphere  ;  and  hence,  perhaps,  tbe  variations 
of  the  barometer  are  concentrated  there,  and  swelled 
beyond  the  due  proportion." —  Encyc.  Brit. 

Uses  of  the barometer. .—The  barometer  U  an  Instrument 
of  great  importance  In  astronomy,  its  indications  forming 
an  essential  clement  In  determining  the  amount  of  at- 
mospherical refraction.  (See  Refraction.)  It  is  also, 
on  account  of  Its  application  to  the  measurement  of 
altitudes,  indispensable  in  all  researches  connected  with 
climate.  (See  Hkiohts,  Mbasirement  op.)  The  purpose 
for  which  it  is  most  commonly  sought  after  is  to  prog- 
nosticate the  state  of  the  weather.  On  land  this  is  per- 
haps the  least  important  of  its  applications,  but  the  case 
is  widely  liflerentat  sea.  A  remarkable  instance  of  Its  utility 
to  the  mariner  is  given  by  Dr.  Arnott.  "The  marine 
barometer  has  not  yet  been  in  general  me  for  many  years, 
and  the  author  was* one  of  a  numerous  crew  who  probably 
owed  their  preservation  to  its  almost  miraculous  warning. 
It  was  in  a  southern  latitude;  the  sun  had  just  set  with 
placid  appearance,  closing  a  beautiful  afternoon  .  and  the 
usual  mirth  of  the  evening  watch  was  proceeding,  when 
the  captain's  order  came  to  prepare  with  all  haste  for  a 
storm ;  tbe  barometer  had  begun  to  fall  with  appalling 
rapidity.  As  yet  the  oldest  sailors  had  not  perceived 
even  a  threatening  in  the  sky.  and  were  surprised  at  the 
extent  and  hurry  of  the  preparation  ;  but  the  required 
preparations  were  not  completed,  when  a  more  awful 
hurricane  burst  upon  them  than  the  most  experienced 
had  ever  braved.  Nothing  could  withstand  it ;  the  sails, 
already  furled  and  closely  bound  to  the  yards,  were  riven 
away  In  tatters  ;  even  the  bare  yards  and  masts  were  in 
great  part  disabled,  and  at  one  time  the  whole  rigiring  had 
nearly  fallen  by  the  board.  In  that  awful  night,  but  for 
the  little  tube  of  mercury  which  had  given  the  warning, 
neither  the  strength  of  the  noble  ship  nor  the  skill  and 
energies  of  the  commander  could  have  saved  one  man  to 
tell  the  talc. "   ( Elements  of  Sat.  Phil.  vol.  1.  p.  3.V3. ) 

No  certain  rules  can  be  laid  down  for  prognosticating 
the  state  of  the  weather  from  the  barometer.  The  fol- 
lowing.^ taken  from  the  Saturday  Magazine,  are  pro- 

nauya"wa?s8to^remenS 

actually  shows  is  the  present  pressure  of  the  atmosphere  ; 
and  that  its  variations  correspond  to  atmospherical 
changes  which  have  already  taken  place,  the  effects  of 
which  may  follow  their  cause  at  a  greater  or  less  interval. 

1 .  After  a  continuance  of  dry  weather,  If  the  barometer 
begins  to  fall  slowly  and  steadily,  rain  will  certainly 
ensue  ;  but  if  the  fine  weather  has  been  of  long  duration, 
the  mercury  may  fall  for  two  or  three  days  before  any 
perceptible  change  takes  place,  and  the"  longer  time 
elapses  before  the  rain  comes  the  longer  the  wet  weather 
is  likely  to  last. 

'i.  Conversely,  If  after  a  great  deal  of  wet  weather,  with 
the  barqmeter  below  its  mean  height,  the  mercury  begins  * 
to  rise  stea  lily  and  slowly,  fine  weather  will  come, 
though  two  or  three  wet  days  may  first  elapse  ;  and  the 
fine  weather  will  be  the  more  permanent  in  proportion 
to  the  length  of  time  that  passes  before  the  perceptible 
change  tikes  place. 

3.  On  either  of  the  two  foregoing  suppositions,  if  the 
change  Immediately  ensues  on  the  motion  of  the  mer- 
cury the  change  will  not  be  permanent. 

4.  If  the  barometer  rise  slowly  and  steadily  for  two 
days  together  or  more,  fine  weather  will  come,  though 
for  those  two  days  it  may  rain  incessantly,  and  the 
reverse  ;  but  if  the  barometer  rise  for  two  davs  or  more 
during  rain,  and  then  on  the  appearance  of  fine  weather 
begins  to  fall  again,  that  fine  weather  will  be  very  tran- 
sient, and  rice  versa. 

5.  A  sudden  fall  of  the  barometer  In  the  spring  or 
autumn  indicates  wind ;  in  the  summer,  during  very  hot 


BARONET. 

,  a  thunderstorm  may  bo  expected ;  In  winter,  « 
1 1  after  frost  of  some  continuance  indicates  a 


6.  No  rapid  fluctuations  of  the  barometer  ar 
terpreted  as  indicating  cither  dry  or  wet  weat 
continuance  ;  it  is  only  the  slow,  steady,  and 


of  wind,  with  thaw  and  rain  ;  but  in  a  continued 
frost  a  rise  of  the  mercury  indicates  approaching  snow. 

are  to  be  in- 
of  an 5 

to^nthts: 

7.  A  rise  of  the  mercury  late  in  the  autumn, 
long  continuance  of  wet  and  windy 
indicates  a  change  of  wind  to  f" 
the  approach  of  I 

See  also  the  Phil.  Trans.,  No.  187.,  for  Dr.  Halley's 
Rules.  Patrick's  Rules,  which  have  long  been  popularly 
known,  were  first  published  in  Harris's  Lexicon  Techsu- 
cum,  art.  "  Barometer." 

BA'ROMETZ.   The  hairy  stem  of  a  species  of  fern 
or  Aspidium,  which,  from  its  procumbent  position  and 
shaggy  surface,  looks  like  a  crouching  animal ; 
called  Scythian  lamb. 

BA'RON.  The  lowest  but  most  ancient  title  of  British 
nobility.  The  dignity  appears  to  have  been  originally 
territorial.  The  higher  feudatories  of  Kngland,  after  the 
Norman  conquest,  possessed  baronies  on  which  a  certain 
number  of  knights'  fees  were  dependent,  and  were  bound 
to  attend  the  king  with  a  certain  retinue  of  knights.  Dut 
in  process  of  time,  many  of  the  barons  having  lost  by 
alienation  great  part  of  their  lands,  the  distinction  be- 
tween greater  and  lesser  barons  began  to  arise ;  and  the 
former  alone  constituted  part  of  the  great  council  of 
the  sovereign,  in  their  own  right,  until  at  some  early  period 
(supposed  to  have  been  about  the  reign  of  Henry  III.) 
the  practice  of  summoning  Individuals  to  parliament  by 
the  king's  writ  prevailed  over  the  former  usage.  But 
this  subject  is  involved  in  great  uncertainty.  It  ha*, 
however,  been  very  generally  supposed  that  the  dignity 
of  baron,  together  with  the  right  to  sit  in  parliament,  was 
at  an  early  period  annexed  In  many  instances  to  the  pos- 
session of  certain  lands  or  castles,  which  have  thus  boon 
believed  to  confer  baronies  by  tenure.  Rut  Sir  Harris 
Nicolas,  in  his  Introduction  to  the  Peerage,  gives  strong 
reasons  to  show,  in  the  Arst  place,  that  it  Is  by  no  means 
clear  that  persons  seised  of  lands  per  baroniam  were  en- 
titled to  a  summons  to  parliament  in  the  reign  of  Edward 
the  First ;  and,  in  the  next  place,  that  there  Is  no  posi- 
tive proof  of  such  a  tenure  having  been  legitimately  es- 
tablished at  any  subsequent  period.  Baronies  by  writ 
were  created  by  the  king's  writ  of  summons  to  par- 
liament, when  addressed  to  individuals  by  name.  The 
first  thus  created  were  In  49  H.3..  of  which  two  Di- 
spenser and  Roos)  exist  at  the  present  day.  Whether, 
however,  the  dignity  thus  created  was  originally  here- 
ditary, admits  of  a  doubt;  no  words  to  that  effect 
found  In  the  ancient  writs, 
next  heir  was 

his  ancestor,  in  a  great  majority  < 

been  long  settled,  that  a  summons  to  parliament  by  the 
king's  writ,  addressed  to  an  individual,  creates  a  T 
descendible  to  heirs  general.    The  earliest 
a  barony  by  letters  patent  took  place  in  the  11th  y 
of  Richard  II.  (thatofBeauchampot  Kidderminster) ;  i 
fore  when  a  dignity  of  earlier  creation  than  t 
is  claimed,  it  is  presumed  to 

by  writ,  and  consequently  to  be 
to  heirs  general.  On  the  death  of  a  baron  by  writ 
without  issue  male,  but  with  more  daughters  than 
one,  the  barony  falls  Into  abeyance  until  only  one 
daughter  or  the  sole  heir  of  one  daughter  survives. 
The  word  Baron  (baro,  or  varo,  to  which  Some  give  a 
Latin  and  others  a  German  derivation)  appears  to  have 
simply  signified  "man,"  and  in  some  cases  freeman  or 
citixen,  in  the  laws  of  the  Franks  and  other  early 
nations.  In  France,  the  title  of  baron  originally  belonged 
only  to  those  who  were  Immediate  vassals  of  tne  crown  : 
it  afterwards  became  applied  In  common  usage  to  those 
who  had  the  right  of  executing  justice  on  their  fiefs. 
The  title  of  baron  ranked,  as  in  England,  after  those  of 
duke,  marquis,  count,  and  viscount ;  except  in  Dauphine 
and  Britanny.  where  the  baron  had  precedence  of  the  three 
latter.  In  Germany  the  title  of  Baron  '  Froyherr)  is  ex  - 
tremely  common  ;  but  a  great  distinction  existed,  under 
the  Empire,  between  the  barons  who  were  created  by 
sovereign  lords,  and  the  barons  of  the  Empire,  the  former 
being  those  immediate  lords  who  had  no  voice  in  the 
Diet. 

BA'RONET.  KNIGHT  BARONET.  The  lowest 
degree  of  hereditary  dignity  In  England.  This  order  was 
instituted  by  King  James  I.  in  1611,  as  a  reward  for  the 
services  of  those  who  came  forward  to  quell  the  in- 
surrection in  Ireland,  and  especially  in  the  province  of 
Ulster  ;  each  person  who  received  it  furnishing  a  supply 
sufficient  to  maintain  thirty  soldiers  for  three' years. 
The  creation  is  by  patent  under  the  great  seal,  and 
generally  limited  to  the  heirs  male  of  tne  body  of  the 
grantee,  although  sometimes  otherwise  entailed.  Baronet  s 
rank  among  themselves  according  to  creation,  and  come 
next  after  the  younger  sons  of  barons.   By  a  clause  in 


ts.  But,  in  point  of  fact,  the 
by  writ,  after  the  decease  of 
(nrlty  of  instances  ;  and  it  has 
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BARONS  OF  EXCHEQUER. 

the  heir  male  apparent  to  the 
our  of  knighthood,  on  attainiug 
in  the  life  of  his  father  or  grand- 
ir  for  distinction  on  their  paternal 
of  Ulster,  in  a  sinister  hand,  erect,  open, 
at  the  wrist,  gules  in  a  field  argent.  This 
is  placed  sometimes  in  the  middle  chief 
nes  on  the  fess  point,  &c.  as  may  he  most 
.  but  subject  to  certain  rules  of  hcralilry. 
Baronets  of  Ireland  were  instituted  by  James  I.  nine 
years  after  the  creation  of  baronets  in  England,  with 
simitar  privileges  and  badge.  Baronets  of  Scotland,  or 
Nora  Scotia  baronets,  were  created  by  Charles  I.  in  1624, 
in  furtherance  of  a  project  of  colonisation  in  that  part 
of  America.  Their  badge  is  the  ensign  of  Nova  Scotia. 
It  had  long  fallen  into  disuse ;  but  was  borne  again  in 


BASE. 


I rT-V.  br  way  of  revival  of  the  order. 
B.VRONS  OF  EXCHEQUER. 


Certain  Judges  in 
Ens  Land  and  Scotland,  to  whom  the  administration  of 
justice  is  committed  in  causes  between  the  sovereign  and 
bis  subjects  relating  to  the  rcveuue.  In  the  former 
country  the  Court  of  Exchequer  takes  cognizance  of 
private  rauies  also.    See  Exchequer. 

BA'RONY.  A  territorial  subdivision  in  Ireland, 
*birh  nearly  corresponds  with  the  hundred  in  England. 
Kirn  barony  is  supposed  to  have  been  originally  the 
district  of  a  native  chief.  There  are  in  all  2S2  baronies 
in  Ireland. 

B A' ROSC OPE.  ((Jr.  fim^tt,  weight,  and  rnunm,  I 
eAsrriv. )  A  term  which  has  l>een  sometimes  given  to 
the  barometer.  According  to  its  derivation  it  signifies 
•4tfrr,-r  of  Height,  and  properly  applied  t  >  Instruments 
whirb  indicate  variations  in  the  weight  of  the  atmo- 
ifhere,  without  giving  the  means  of  absolutely  measuring 
it.  The  wheel  barometer  of  Hooke  is  properly  a  baro- 
leope. 

B A' BRAS.  The  resin  which  exudes  from  wounds 
is*!*  in  the  bark  of  fir  trees. 

BA'RRATR  Y.  A  name  applied  by  our  law  and  that 
of  other  countries  to  various  oflVnces.  In  England,  a 
"common  barreter"  is  defined  by  Lord  Coke  to  be  a 
runmon  mover  and  maintainor  of  suits  hi  disturbance  of 
tie  peace,  and  in  taking  and  detaining  the  possession  of 
homes  and  lands  or  goods  by  false  inventions.  Barratry, 
ia  thu  sense,  is  an  indictable  offence  at  common  law. 
Tiic  obtaining  benefices  at  Rome  was  also  an  offence  of 
Wrorry.  In  maritime  insurance,  barratry  is  any  act  of 
the  master  or  mariners  of  a  criminal  nature,  or  which  Is 
rmsly  negligent,  tending  to  their  own  benefit,  to  the 
•judice  of  the  ow  ner  or  the  ship,  and  without  his  per- 
In  Scotland,  the  crime  of  a  judge  who  receives 
a  judgment  is  called  barratry. 

easure  of  capacity,  varying 
of  the  liquid  measured.  In  the  old 
.  a  barrel  denoted  31 J  gallons  of  wine,  32 
eallons  of  ale,  or  36  gallons  of  beer.  By  a  statute  of 
I  W.  *  M  ,  the  ale  and  beer  barrels  were  equalized 
foreu-ry  part  of  England  except  London,  and  ordered  to 
contain  34  gallons.  The  term  Barrel  was  formerly  in 
w«  to  denote,  in  a  rough  way.  other  sorts  of  goods. 
Tnu»,  a  barrel  of  salmon,  42  gallons  ;  a  barrel  of  soap, 
856  pounds.  In  common  language  any  hollow  cylinder 
is  called  a  barrel. 

BARREN'  FLOWERS.  Are  those  which  either  have 
'*•«  ...  ..n.ino  pUtil.  or  which  haw  neither  stamens  nor 
pistil. 

BARRICA'DO.  (Fr.  barricade.)  A  defence  either  by 
intrenchment  or  raised  work,  made  in  a  hasty  manner, 
by  barrels  filled  with  earth,  heaps  of  stones  piled  up,  carts, 
tnriks  of  trees,  or  any  other  materials  which  would  ob- 
struct the  passage  or  advance  of  an  opposing  force.  The 
famous  day  of  the  Barricades  at  Parts  took  place  on  the 
lab  of  May,  1388,  when  the  populace  invested  the  troops 
of  the  king,  Henry  III.,  in  the  Louvre,  and  forced  that 
toTrrdgn  to  escape  from  Paris.  The  Barricades  again 
formed  an  important  feature  in  the  revolution  of  July,  1 H30. 

BA'RRIER.  (Fr.  harriere.)  A  piece  of  wood  work 
erected  to  defend  the  entrance  of  a  passage  or  intrench- 
toent,  with  a  moveable  bar  in  the  centre,  which  may  be 
removed  at  pleasure.  It  is  usually  erected  between  the 
citadel  and  town. 

BARRIER  TREATY.  In  1713,  a  negotiation  con- 
cluded between  the  Dutch  and  the  King  of  France 
Portly  before  the  peace  of  Utrecht,  by  which  the  former 
reserved  the  right  to  hold  garrisons  In  certain  fortresses 
of  the  Spanish  Netherlands. 

BA'RRI.s.    A  large  baboon  of  the  Guinea  coast. 

BA'RRISTER.  An  advocate  admitted  to  plead  at 
the  bar  In  the  English  courts  of  common  law  ana  equity. 
Barristers  were  anciently  styled  apprentices  at  law,  until 
their  admission  to  the  degree  of  sergeant.  A  student  in- 
tending to  be  called  to  the  bar  must  be  admitted  a 
"•ruber  of  one  of  the  four  Irms  of  Court  ( Inner  and 
Middle  Temple,  Lincoln's  Inn,  and  Gray's  Inn),  and  re- 
nd* for  a  certain  time,  during  three  years  in  some  cases 
thers.    The  disputations  or  arguments 


A 
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BA'RROWS,  or  TUMULI,  sars  Mr.  Gough.  in  his 
Sepuichrat  Monument!,  are  the  most  ancient  monuments 
In  the  world.  The  sepulchres  of  the  heroes  of  the  war 
of  Troy  are  stlU  distinguished,  if  tradition  is  to  be  relied 
upon,  by  the  mounds  raised  over  them.  In  these  ancient 
barrows  the  base  is  said  to  bare  been  generally  formed  of 
stones,  the  upper  part  consisting  of  a  mound  of  earth. 
Barrows  are  found  scattered  over  the  plains  of  the  Ukraine 
and  of  Tartary,  and  in  great  numbers  in  the  .Mississippi 
valley  of  North  America.  The  barrows  of  England  are 
supposed  to  be  almost  all  of  British  construction;  although 
the  mounds  properly  so  called  are  sometimes  confounded 
with  those  tumuli  found  in  Roman  camps,  where  they 
serve  as  land  marks,  or  for  some  military  purpose.  Ol  the 
antiquaries  who  have  treated  of  these  relics  of  ancient 
eras.  Dr.  Stukely  and  Sir  R.  Colt  Iloare  arc  the  most 
eminent.  They  have  been  distinguished,  according  to 
peculiarities  of  form  and  construction,  into  long  barrows, 
bowl,  bell,  pond,  twin,  cone,  broad,  Ac.  In  the  most 
ancient  barrows,  the  bodies  found  are  deposited  w  ithin  a 
cist  or  stone  receptacle,  with  the  head  towards  the  north  : 
in  those  of  later  date,  this  direction  is  not  observed. 
The  bones  which  have  been  discovered  within  the  nu- 
merous barrows  that  have  been  opened  were  generally 
accompanied  by  utensils,  weapons,  Ac.  -,  and  from  th*« 
form  and  finish  of  these,  some  conjecture  has  beeu 
made  as  to  the  period  of  the  interment.  But  these 
barrows,  although  generally  sepulchral,  are  not  uni- 
formly so :  In  some,  bones  of  animals  only  ha~e  been 
found.  Barrow  burial  is  said  by  Sir  R.  Hoare  to  have 
lasted-  from  a  period  of  unknown  antiquity  down  to 
about  the  eighth  century.  Barrows  are  chiefly  found  in 
the  chalk  districts  of  \N  fits  and  Dorsetshire. 

BA'RTER.  A  rule  of  Arithmetic  by  which  the  values 
of  commodities  of  different  kinds  are  compared. 

BARY'TA.  (Greek.  /S«(w,  heavy.)  Tha  oxide  of 
barium,  composed  of  70  barium  and  8  oxygen.  Baryta 
is  commonly  called  an  alkaline  earth.  It  is  of  a  grey 
colour,  difficultly  fusible,  and  poisonous.  It  is  soluble  in 
about  30  parts  of  cold  water.  It  forms  white  salts  with 
the  acids,  all  of  which  are  poisonous  except  the  sulphate. 
The  soluble  salts  of  baryta  are  excellent  tests  of  the 

Eresence  of  sulphuric  acid,  which  they  indicate  in  solution 
y  a  white  precipitate,  insoluble  in  water  and  in  acids, 
and  composed  of  77  baryta  and  40  sulphuric  acid  ;  117 
parts,  therefore,  of  pure  and  dry  sulphate  of  baryta  are 
equivalent. to  40  of  sulphuric  acid.  There  are  only  two 
abundant  natural  compounds  of  baryta:  the  tvtvhate, 
which  occurs  crystalline,  and  the  carbonate.  Satire 
sutphateof  baryta,  heavy  spar,  or  baro-setenite,  is  found  in 
this  country  in  Cumberland  and  Westmoreland  ;  a  variety 
from  Derbyshire  Is  provintially  calhxi  catrk.  Native 
carbonate  qf  baryta,  or  barolite,  was  first  discoverc.1  at 
Amriesark  In  I^ncashlre  by  Dr.  Withering,  and  hence 
called  Wilherite.  It  occurs  crystallised  and  massive.  It 
consists  of  77  baryta  and  22  carbonic  acid  ;  its  equivalent, 
therefore,  is  99. 

BARYTO-CALCITE.  A  mineral  found  at  Alston 
In  Cumberland:  it  occurs  both  massive  and  crystallised 
in  oblique  rhombic  prisms.  It  contains  about  66  per 
cent,  of  carbonate  of  baryta,  and  34  of  carbonate  of  lime. 

BA'RYTONE.  (Bajt* grave, aud  rsW,  tone.)  The 
male  voice,  the  compass  of  which  is  between  tenor  and 
base.  Also  a  musical  instrument  similar  to  the  viol  di 
garnba. 

BASA'LT.  A  common  species  of  trap-rock  ;  it  is  es- 
sentially composed  of  felspar  and  augite,  of  a  compact 
texture,  and  dark  green,  grey,  or  black  colour.  It  is  otten 
found  In  regular-columns,  of  which  the  Giant's  Causeway 
and  the  Island  of  Staffa  furnish  magnificent  examples. 

BASANPTE.  A  variety  of  silicious  slate,  some- 
times used  as  a  touchstone  to  determine  the  purity  of 
gold  by  the  colour  of  its  streak.  (From  finemt*i,  the 
trier.) 

BA'SCINET,  or  HA  MM  T  A  light  basin-shaped 
helmet,  worn  by  the  Infantry  in  the  reigns  of  Edward  II. 
and  III.,  and  of  Richard  IL  (See  Grose  on  Ancient 
Armour.) 

BASE.  In  Geometry,  the  lowest  side  of  any  figure  ;  as 
the  base  of  a  triangle,  of  a  cone,  Ac.  Any  side  of  a  figure 
may  be  taken  as  its  base. 

Bask.  A  chemical  term,  chiefly  applied  to  metallic 
oxides,  or  to  the  leading  constituent  of  compounds. 
Thus,  soda  is  called  the  base  of  sulphate  of  soda ;  and 
sodium  is  the  metallic  base  of  soda.  Hei 


sodium  is  the  metallic  base  of  soda.  Hence  the  dis- 
tinction into  salifiable  and  metallic  bases. 

Base.  In  Music  (frequently  written  Bass),  the 
lowest  part  In  a  concert,  whether  vocal  or  instrumental. 
By  some  It  is  considered  the  fundamental  or  most  im- 
portant part ;  others  regard  the  melody,  < 
In  that  light. 
Base,  Clef.  See  Clef. 
B*se,  Tn. .koi  i, ii.   Sec  TnoBoi  uH  Bass. 

(Gr.,-„,  "TT*"  " 
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BASELLA. 

generally  a  body  which  bear*  another.  In  the  order*,  It 
i»the  lower  part  of  a  column,  moulded  or  plain,  on  which 
the  shaft  U  placed.  In  the  Grecian  Doric,  the  columns 
arc  without  bases,  and  stand  immediately  on  the  floor  or 
pavement  of  the  portico.  The  different  bases  are  rcpre- 
r,  including 


BATH. 


BASE'LLA.  (A  Malabar  word.)  A  turning  succu- 
tent-leaved  Chcnopodiaceous  plant,  native  of  the  tropical 
parts  of  Asia,  and  commonly  cultivated  instead  of  spi- 
nach in  the  East  Indies. 

BA'SEMKNT.   (From  Base.)   In  Architecture,  the 
lowest  story  of  a  building. 

BASIC  Y'NIUM.  (Gr.  Bunt,  the  base,  yvrn,  female.) 
A  stalk  rising  above  the  origin  of  the  calyx,  and  bearing 
an  ovary  at  its  apex,  as  in  Capparis. 

BA'SIL.   A  fragrant  aromatic  herbaceous  plant,  the 
Ocymum  basilicum,  a  native  of  India,  whose  leaves  are,* 
much  used  In  cookery  for  the  purpose  of  giving  a  sa- 
voury flavour  to  dishes. 

BA'SILIC.  (Gr.  BaeiXt**,  royal.)  A  pharmaceutical 
term,  formerly  applied  to  certain  powders,  ointments,  Ac. 
ol  pre-eminent  virtues  and  activity 

BASl'LICA.  (Gr.  AmriXun,  king.)  In  Architecture, 
properly  the-  palace  of  a  king ;  but  it  afterwards  came 
to  signify  an  apartment  which  was  usually  provided  in 
the  nouses  of  persons  of  consequence,  where  assem- 
blies were  held  for  dispensing  justice.  The  Gordian 
family  in  their  magnilicent  country  house  in  the  Via 
Prcnestina  had  three  basilica*,  each  upwards  of  a  hun- 
dred feet  long.  There  was  usually  a  basilica  attached  to 
every  market  for  summary  settlement  of  disputes  that 
might  arise,  and  it  was  surrounded  by  shops  and  other 
convenience*  for  traders.  The  difference  ix-t ween  the 
Roman  and  Grecian  basilica  is  described  by  Vltruvius,  to 
whose  work  the  reader  may  refer.  We  have  in  the 
article  Architecture  (.quod  fitle)  given  some  account  of 
the  rise  of  the  modern  basilica  for  religious  uses  from 
the  form  of  the  more  ancient  one.  Jts  form  was  that  of 
a  parallelogram,  with  a  portico  at  each  end,  being  covered 
by  a  roof  supported  by  ranks  of  columns.  Ealladlo  ap- 
plied the  term  to  those  buildings  in  the  cities  of  Italy 
somewhat  similar  in  use  to  our  town  halls. 

BASILl'SCUS.  A  basilisk.  The  epithet  is  applied 
in  Zoology  to  a  most  harmless  genus  of  saurian  reptiles, 
of  the  Iguanoid  family,  having  no  femoral  pores  ;  but 
with  palatal  teeth  ;  a  covering  of  small  scales  ;  and  an 
elevated  dorsal  crest,  supported  by  the  vertebral  spines, 
and  extending  from  the  neck  to  the  middle  of  the  tall. 
One  of  the  species  (Basiliscus  mitrahu)  supports  a  mitre- 
shaped  crest  on  the  head. 

BA'SIN.  In  Physical  Geography,  the  space  of  country 


drained  by  a  particular  river ;  as  the  Basin  of  the  Thames, 
Rhine,  Rhone,  Ac.  In  Geology  ,  depressed  portions  of 
strata,  forming  a  hollow  surrounded  by  hills,  as  the 
"  ■  — *—  »«•<"  Paris  Basin,"  Ac. 


rming  i 
Basin  "  the 
BA'SIS.   See  Base. 
BASl'SOLUTE.   (Lat.  basis  and  solutus.  free.)  A 
name  sometimes  applied  to  those  leaves  which  are  pro- 
longed at  the  base  below  the  point  of  origin,  as  In  the 
bracts  of  Fumaria,  the  leaves  of  Sedum  rejtetum,  Ac. 

BA'SKET.  (Lat.  bascauda.)  In  Architecture,  part 
of  the  Corinthian  capital.   See  Capital. 

Bass    Sfc  Bass 

BASSETTE.  (Diminutive  of  Basso.)  In  Music,  the 
smallest  species  of  the  bass  violin. 

BASSOCN.  (Fr.  basson.)  A  musical  wind  instru- 
ment made  of  wood,  serving  as  the  proper  bass  to  the 
oboe  and  clarionet.  The  Italians  call  it  fagotto,  because 
composed  of  two  pieces  of  wood  fagotted  as  it  were 
together.  It  is  played  by  means  of  a  bent  mouth-piece 
and  reed,  and  Its  compass  Is  shown  in  the  synoptical 
view  of  the  different  instruments  at  the  end  of  the  article 
Mrsic. 

BASSO  RILIEVO.    See  Riliivo. 

BASSO'BINE.  A  modification  of  gum ,  originally  dis- 
covered by  Vauquelin  in  gum  bassora. 

BA'STAUD.  A  word  of  which  the  etymology  is  en- 
tirely uncertain.  By  the  ancient  legal  course  of  pre- 
cedent in  England,  the  fact  of  birth  during  the  marriage 
of  the  parents,  or  within  a  certain  time  alter  the  death 
of  the  lmshand  (extended  in  some  cases  to  a  great  length, 
as  in  that  of  the  Countess  of  Gloucester,  temp.  E.  2.,  to 
one  year  and  seven  months),  was  conclusive  in  favour  of 
legitimacy.  But  this  fact  is  now  held  to  amount  only 
to  strong  presumptive  evidence,  rejiellablc  by  proof  of 
non-acces*.  The  legal  incapacities  of  an  illegitimate 
child,  by  the  law  of  J 


of  a  divorce  "  a  vinculo 


J-ft-tfwi 

born  during  i 
the  law  of  England.  The  S 
favour  of  legitimacy  than  that  of  Ei 
of  legitimation  have  been  adopted  In  It 
law  :  one,  "  per  subsequens  matrimonium,"  by  the  i 
sequent  intermarriage  of  the  parents  (but  a  child  born 
In  Scotland,  and  legitimated  by  subsequent  Intermarriage 
in  Scotland,  is  not  entitled  to  succeed  to  real  property  In 


England  ;  and,  if  bom  in  England,  remains  a  Iwstard  to 
all  Intents  and  purposes) ;  and,  secondly, "  per  rescriptuna 
prlncipl*,"  by  letters  of  legitimation  from  the  crown 


BASTAKD  STUCCO.  In  Architecture,  plastering 
of  three  coats,  whereof  the  first  Is  usually  roughing  in,  or 
rendering  :  the  second  floating,  as  in  trowelled  stucco  ; 
and  the  third  or  finishing  coat  contains  a  small  quantity 
of  hair  besides  the  sand.  Bastard  stucco  is  not  hand- 
floated,  and  the  trowelling  is  done  with  less  labour  than 
what  is  called  trowelled  stucco. 

BASTAKD  WING.  {Alula  spurta.  Linn.)  Three 
or  Ave  quill-like  feathers,  placed  at  a  small  joint  rising 
at  the  middle  part  of  the  wing. 

BASTI'LLE.  In  France,  In  the  middle  agos,  towers 
and  other  outworks  erected  without  the  limits  of  towns 
were  so  called.  The  famous  Bastille  of  Paris  su  an 
edifice  of  the  same  description,  originally  erected  outside 
the  city,  near  the  modern  Porte  Saint  Antotne.  It  waa 
built  by  Hugues  Auhrlot,  prerot  des  marchands.  In  13GU  ; 
and  he  is  said  to  have  been  the  first  prisoner  of  state 
confined  in  it  after  it  was  employed  for  that  purpose. 
The  Bastille  was  taken  by  the  people  of  Paris  on  the 
14th  of  July,  17*9.  and  demolished. 

BASTINA'DO.  (Ital.  bastonnata,  from  bastonc,  a 
stick.)  An  ordinary  mode  of  punishment  in  oriental 
countries,  especially  China,  Turkey,  and  Persia.  It  is 
commonly  Inflicted  upon  the  soles  of  the  feet.  According 
to  the  'I  urki»h  law,  slaves  and  rayahs  or  tributaries 
alone  arc  liable  to  it ;  but  no  such  limitation  is  observed 
when  the  temper  of  a  magistrate  possessing  summary 
authority  Is  inflamed.  This  punishment  is  termed  Mro 
In  Turkish.  It  is  extremely  severe,  although  limited  Ly 
law  to  the  Jewish  number  of  89  blows,  or  75  in  some 
aggravated  cases  ;  but  this  regulation,  like  the  other.  Is 
little  observed  in  practice.  (See  generally,  as  to  tills 
species  of  infliction  in  penal  Law,  the  essay  of  Laujuin&ir, 
Stir  la  Baslounade  el  la  Flagellation  penales.) 

BA'STION.  A  Large  projecting  mass  of  earth  or 
masonry  at  the  angles  of  a  fortified  work,  anciently  called 
a  bulwark.  The  modern  bastion  consists  of  two  flanks, 
serving  for  the  defence  of  the  adjacent  curtains,  and 
two  faces,  making  with  each  other  an  angle  of  fiO°  or 
upwards,  which  command  the  outworks  and  the  ground 
before  the  fortification.  The  space  between  two  bastions 
Is  called  the  curtain.  The  use  of  the  bastions  is  to  bring 
every  point  at  the  foot  of  the  rampart  as  much  as  possible 
under  the  command  of  the  guns,  so  that  on  whatever 
point  a  besieging  army  approaches  it  may  be  attacked 
Sidevk.-iv*. 

BAT.   See  Vespertilio.  Dermoptbra,  Cheiroptera  . 

BATA'TAS.  A  species  of  convolvulaceous  plant, 
Convolvulus  batatas,  a  native  of  the  East  Indies,  with 
fleshy  sweet  tubers.  It  is  much  cultivated  for  the  sake  of 
the  latter  in  all  the  hotter  parts  of  the  world,  where  they 
arc  much  esteemed  as  an  article  of  food.  Its 
now  been  popularly  transferred  to  the  [ 
expelled  It  from  cultivation  In  all  temperate 

BATH.  (From  the  Saxon  bnb.)  In  Architecture,  a 
place  for  bathing.  Among  the  ancients,  the  public  baths 
were  of  very  considerable  extent,  and  consisted  of  a 
great  number  of  apartments.  These  prodigious  mo- 
numents of  Roman  magnificence  seem  to  have  been 
borrowed  in  some  respects  from  the  gymnasia  of  the 
Greeks,  both  the  one  and  the  other  being  Instituted  with 
a  view  to  the  exercise  and  health  of  the  people.  The 
word  tkcrnui,  which  the  Romans  called  these  edifices 
signifies  a  place  for  the  reception  of  hot  baths  ;  but  both 
hot  and  cold  were  generally  comprised  in  the  same 
building.  In  later  times,  the  Romans  used  the  bath 
before  they  took  their  supper.  The  rich  usually  had 
hot  and  cold  baths  In  their  own  houses,  and  it  was  not 
till  the  time  of  Augustus  that  the  baths  assumed  an  air  of 
grandeur  and  magnificence.  Different  authors  reckon 
nearly  eight  hundred  baths  in  Rome.  The  most  cele- 
brated were  those  of  Agrlppa,  Antoninus,  (  aracalla, 
Diocletian,  Domitian,  Nero,  and  Titus.  Those  of 
Diocletian  are  said  to  have  b<s*u  capable  of  accom- 
modating eighteen  hundred  bathers.  The  vestiges  of 
these  stupendous  buildings  indicate  the  amazing  magnifi- 
cence of  the  ago  in  which  they  were  erected.  Their 
pavements  were  mosaic  ;  the  ceilings  vaulted,  and  richly 
gilt  and  painted  ;  the  walls  encrusted  with  the  rarest 
marbles.  Many  examples  of  ancient  Greek  sculpture 
have  been  restored  to  the  world  from  these  edifices.  It 
was  from  the  recesses  of  these  buildings  that  JUph.tr  I 
took  the  hint  for  his  decorations  of  the  Vatican,  and 
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BATHOS. 


Bath.  In  Chemistry,  h rated  sand  is  often  used  as  a 
Dtdium  for  communicating  heat,  as  glass  and  other 
rrsseb  may  be  conveniently  placed  upon  or  immersed  in 
St:  toroetunes  water  is  used  in  the  tame  way;  hence 
tmi  balk,  water  bulk,  Ac.  The  water  bath  is  called  by 
*i*  old  chemists  Balneum  Maria-,  and  often  abbreviated 
ML 

Bsth,  Okdib  or  the.  A  British  order  of  knight- 
hood. On  the  day  of  bis  coronation,  Henry  IV.  con- 
ferred the  dignity  of  knighthood  on  forty-six  esquires 
■  ho  had  watched  during  the  previous  night,  and  bathed 
thrtn»cires,  in  pursuance  of  a  very  ancient  custom,  dc* 
rited  from  the  usages  of  the  ancient  Franks.  It  was 
usual,  from  this  period,  to  make  similar  creations  of 
knight*  on  royal  coronations,  espousals,  and  similar  so- 
lemnities ;  but  the  custom  was  discontinued  after  the 
coronation  of  Charles  II.,  until  George  I.,  in  the  eleventh 
rear  of  his  reign,  instituted  the  present  order  of  the  Bath 
by  letters  patent.  It  consisted,  exclusive  of  the  sovereign, 
of  a  grand- master  and  thirty-six  companions  ;  and  was 
i  military  order.  In  1*15,  the  order  was  greatly  extended 
(after  several  intermediate  alterations),  and  is  now  com- 
posed of  three  classes  —  military  and  civil  knights  grand 
crosses,  knights  commanders,  and  knights  companions,  — 
*bo  do  not  take  the  title  or  privilege  of  a  knight  bachelor, 
but  take  precedence  of  esquires.  The  badge  worn  by 
the  grand  crosses  is  now  a  golden  cross  of  eight  points, 
numelliu  white,  with  a  lion  of  England  between  the  four 
principal  angles  ;  on  the  centre  a  sceptre  erect,  or,  having 
.  <n-  si.ies  a  rose,  thistle,  and  shamrock,  engrafted 
between  three  imperial  crowns  proper,  encircled  with 
s  riband  gules  ;  thereon  the  motto  of  the  order.  "  Tria 
Hfflrta  In  uno."  They  also  wear  a  silver  star.  The  badge 
«f  the  knights  commanders  is  the  some  with  that  of  the 
koigbt*  grand  crosses,  but  smaller ;  their  cross  somewhat 
aiftrrent.    The  companions  have  only  the  badge  without 


BA'THOS.    (Gr.  fim6*t,  depth.)  A 
Hiaifr  a  ludicrous  descent,  in  rhetoric,  fro 
:n  thoughts.    (&•<■  Climax.)    It  has 
nxderrd  popular  by  Pope  and  Ar" 
Treit.se  on  the  Bathos,  by  5 

BATFDE.f".    A  small  division 


auming  but  one  genus,  Batis, 
;Hd»  «oda  in  gTeat  quantity. 
B.VTOLITES.    A  genus  of 
by  Curier  as  ktppurUei. 
BATON,   (Fr.)    In  Music,  a 


a  rest  of 


the  staff  of  a  field  marshal. 
BA'TONNl'ER.  (Mod.  Lat.bastonarius.)  In  French, 
elected  president  of  an  order  or  fraternity.  The 
irr  of  the  order  of  advocates  is  elected  by  the 
body.  In  ancient  times  he  carried  in  their  pro- 
a  staff  (baton)  with  the  flag  of  Saint  Nicholas, 
the  name.   He  i»  president  of  the  council  of 
discipline. 

BATR.VCHIANS,  BATRACHIA.  (Gr.  $m  rc-,->  «,  a 
/rv  )  An  order  of  Kept  ilia,  including  the  frogs  and  toads, 
**»  all  reptiles  which,  like  them,  have  naked  skins  and 
etUnul  branchhr,  in  the  early  stage  of  existence  ;  those 
ostrarbla  which  retain  the  gills  or  gill-apertures  through- 
out lif«- are  called  "  pereniiibranc hiate,"or  "  amphibious." 

BA'TKAC  HOM  Y'OM  A'CH  I  A.  ( Gr.£«rf«z«u*«£ut- 
:••«•»   Ti(-  Battle  of  the  Frogn  and  Mice,  a  mock  heroic 
which  has  come  down  to  us,  and  is  attributed  to 
Homer:  but  there  is  no  probability  that  It  was  written  by 
the  author  of  the  Iliad  or  Odyssey. 

BA'TRACHOSPE'RMA.  {Gr.fiir(mxtf,afrog,  and 
r»vu*,  teed.)  A  name  proposed  for  such  Algaccous 
yr>m  a<  are  articulated  and  live  in  fresh  water. 

BATTA'LION.  A  division  of  the  Infantry  in  an  army, 
composed  of  a  variable  number  of  men :  at  present, 
'n  ta*  English  service,  it  is  about  1i0.  One  luttalion 
SfwralJy  constitutes  a  regiment ;  but  some,  as  those  of 
tlx?  Guard*,  consists  of  two  t»attalions,  ami  a  regiment 
"f  artillery  of  eight.  Each  battalion  Is  generally  divided 
;r'tfi  ten  companies  ;  it  i>  commanded  bj  its  own  colonel  : 
1  wnt  r.il  battalions  or  regiments  are,  on  service,  all 
united  under  one  general  officer,  forming  a  brigade. 

BATTARDEAU.    (Fr.  battre,  and  cau.)    In  Ar- 
fhitecturo.  the  sam«*  as  Cofferdam,  which  see. 
BA'TTEN.  (Probably  from  the  French  baton, from  its 
:,r»i  ■t:h./    In  Architecture,  a  name  given  bj  work- 
taen  to  slips  of  wood,  from  two  to  four  inches  broad  and 
«*•  inch  thick  ;  the  length  considerable,  but  undefined. 

BA'TTENED  DOWN.  Covering  the  hatchways 
m  »ery  bad  weather  with  strong  gratings,  and  these 
»nh  painted  canvass  nailed  under  long  pieces  of  wood 
itallen. ),  Ui  keep  the  water  from  getting  below  the  decks. 

BATTENING.  (From  batten.)  In  Architecture, 
jarrow  battens  fixed  to  a  wall,  to  which  the  laths  for 


L^Trc^'F  iT  *  ^usetf  by 


Fr.)  Id  Ar- 
te signify  that  a 


BATTLE. 

body  does  not  stand  upright,  but  inclines  from  you  when 
you  stand  before  It;  when,  on  the  contrary,  it  leans 
towards  you,  they  describe  its  inclination  by  saying  it 
overhangs. 

BA'TTE  RING-RAM.  An  ancient  military  engine 
employed  for  beating  down  the  wails  of  besieged  for- 
tresses. It  consisted  of  a  long  heavy  beam  of  timber, 
armed  with  iron  at  one  extremity,  and  the  effect  was 
produced  by  pushing  it  violently  with  successive  blows 
against  the  wall.  The  ram  was  worked  in  various 
ways.  Sometimes  it  was  simply  supported  by  two  files 
of  soldiers,  and  the  Impetus  given  by  a  simultaneous 
thrust.  More  frequently  it  was  slung  from  a  cross  beam, 
supported  by  two  posts,  by  a  rope  or  cable  about  its  middle  ; 
in  which  case  It  had  an  oscillating  motion,  like  a  pen- 
dulum. A  third  sort  was  moved  on  rollers  or  wheels. 
Generally  they  were  worked  under  a  cover  or  shod 
(rinear  or  testudines)  to  protect  the  assailants.  These 
machines  were  often  of  immense  size,  and  exceedingly 
ponderous,  requiring  100  men  to  work  them.  Justus 
Lipaius  describes  a  battering  ram  as  1 80  feet  long,  and  two 
feet  four  inches  In  diameter,  armed  with  an  iron  head 
weighing  at  least  a  ton  and  a  half.  The  momentum  of  this 
ram,  pushed  forward  by  the  united  strength  of  100  men, 
must  have  been  equal  to  that  of  a  36-pound  shot  discharged 
point  blank  from  a  modern  piece  of  heavy  ordnance, 
and  its  ethcacy  in  communicating  a  shock  to  the 
building  very  much  greater. 

BA'TTERY.  A  military  term,  denoting  any  ra 
place  where  cannon  or  mortars  are  planted.  Batteries 
nave  various  names,  according  to  the  different  kinds  of 
artillery  employed,  or  the  purposes  they  are  designed  to 
effect.  Breack  batteries  are  used  to  attack  the  face  of  a 
bastion,  in  order  to  make  an  accessible  breach.  Batteries 
en  eckarpe  are  those  which  play  obliquely.  Rieoeket 
battery,  one  from  which  cannon  are  discharged  with  a 
very  small  Quantity  of  powder  and  a  little  elevation,  so 
as  to  carry  the  ball  just  over  the  parapet,  where  it  rolls 
along  the  opposite  rampart,  and  produces  a  destructive 
effect.  They  are  placed  perpendicular  to  the  line  to 
be  enfiladed.  In  a  ricochet  battery,  small  mortars  and 
howitiers  arc  frequently  used  with  effect  in  enfilading 
an 


BA'T 


to 


^(Fr.  bataille.)^In  thcart  Military,  an 

of  some  important  object.    A  tattle  is 

i.  the  consum- 
all  the  previous  combinations  or  a 
general  necessarily  tend ;  it  is  that  grand  act  of  war 
which  may  decide  the  fate  of  kingdoms  and  of  nations  as 
well  as  that  of  armies  and  campaigns,  in  the  early  ages 
of  the  world  a  battle  was  merely  a  fierce  and  bloody 
struggle,  the  issue  of  which  depended  more  on  the  phy- 
sical strength  of  the  combatants  than  on  any  scientific 
combinations  which  the  general  could  adopt ;  but  as 
the  arts  and  sciences  progressed,  the  military  system  was 
improved ;  and  the  battle  of  Marathon  (the  first  well 
authenticated  battle  In  profane  history)  demonstrated 
how  far  superiority  in  physical  strength  may  lie  compen- 
sated  by  generalship  and  discipline.  A  further  illus- 
tration of  this  fact  is  afforded  in  the  subsequent  battles 
of  Platsea,  Mantlnea,  aud  Lcuctra, among  the  Greeks; 
and  the  banks  of  the  Tlcinus,  the  lake  of  Thrasymenus, 
and  above  all  the  plains  of  Canna?,  arc  memorable  for  en- 
gagements, which  for  ingenuity  of  design  and  dexterity 
of  execution  have  excited  the  admiration  of  soldiers 
hi  every  age.  But  to  give  even  a  faint  sketch  of  the 
various  exploits  which  were  achieved  by  the  Grecian  so* 
called  oblique  system,  the  Macedonian  phalanx,  and  the 
Roman  legion,  and  of  the  different  military  principles 
involved  In  their  construction,  would  be  to  furnish  a 
history  of  these  different  nation* ;  and  we  must  con- 
tent ourselves  with  referring  the  reader  to  the  article 
"  Bataillc,"  in  the  Eneyciopedie  det  Gens  du  Monde, 
where  some  concise  though  nientific  details  upon  this 
subject  will  be  found.  "1  bough  the  weapons  employed 
in  battle  in  modern  times  are  widely  different  from  thote 
in  use  among  the  ancients,  and  though  many  circum- 
stances have  combined  to  give  on  entirely  different  aspect 
to  the  military  systems  of  the  two  periods,  still  it  is  sur- 
prising how  strong  a  resemblance  to  each  other  is  dis- 
played in  their  ground-work  .  and  it  will  be  found  on 
examination  that  the  grand  principles  which  even  in 
the  present  century  were  adopted  by  Napoleon  and  the 
Duke  of  Wellington  were  practised,  though  imperfectly, 
by  Epamlnondas  on  the  field  of  Lcuctra.  Indeed,  It  U  a 
circumstance  worthy  of  note,  that  the  changes  which  in 
every  age  have  taken  place  both  in  the  manners  and  the 
weapons  of  nations  have  had  no  perceptible  influence  on 
the  grand  leading  principles  of  military  tactics.  "  Les 
tctrarchies,"  says  a  French  author,  "et  les  manipules 


regimens,  les  brigades  ou  les  divisions." 
three  combinations  of  which  a  battle  is 
I.  Dejemive,  which  consists  in  taking  up  a 


There  are 


nature,  a  reference  to  history  will  prove  th« 
ingenuity  hare  generally  triumphed  over 
accident ;  and  that  a  skilful  disposition  of  th 


weapon,  which  is  purely 


BATTLE-AXE. 

defending  it  against  the  enemy.  2.  Offensive,  in  which 
the  enemy  ii  sought  to  be  harassed  at  all  points  and  ou 
all  occasions.  The  third  is  a  medium  between  these  two, 
and  presupposes  on  the  part  of  the  general  sufficient 
skill  to  know  when  to  make  an  attack,  and  when  to  act 
on  the  defensive.  It  Is  impossible  to  state  precisely  the 
principles  which  should  guide  a  general  in  the  adoption 
of  one  or  other  of  these  three  systems,  from  t  he-difficulty 
of  providing  against  unexpected  events  which  often  occur 
to  perplex  or  overturn  the  most  matured  and  ingenious 
plans  ;  but  making  due  allowance  for  casualties  of  this 
to  history  will  prove  that  design  and 

chance  and 
i  troops,  and 

the  seizure  of  the  proper  moment  lor  assuming  the 
initiative,  combined  with  courage  and  adroitness  in  pro- 
secuting success,  will  ultimately  be  crowned  with  victory. 
For  a  full  and  elaborate  view  of  the  principles  Involved 
In  a  Isattle,  the  reader  may  consult  with  advantage 
Jrnnims  Traiti  da  Grandes  Operation  Militaires 
(Paris.  1824);  a  system  which  Is  founded  on  the 
principle  of  a  < 

offensive,  and  owes  its  origin  to  the'fefae.  It  was  not 
employed  by  the  G reeks  and  Romans,  though  it  was 
found  among  contemporary  nations.  At  the  siege  of  the 
Roman  capitol  by  the  Gauls  under  Brennus,  the  most 
distinguished  warriors  were  armed  with  battle-axes  ;  and 
Ainmianus  Marcclllnus  states,  that  this  instrument 
formed  part  of  the  offensive  armour  of  the  Gauls  from 
time  immemorial.  In  England,  Scotland,  and  Ireland, 
the  battle-axe  was  much  employed :  the  Lochaber  axe, 
in  particular,  was  long  a  formidable  Implement  of  de- 
struction In  the  hands  of  the  Scottish  Highlander,  and 
obtained  almost  a  universal  reputation. 

BATTLEMENTS.  (From  battle.)  In  Architecture, 
a  wall  or  parapet  on  the  top  of  a  building,  with  em- 
brasures or  open  places  to  look  through,  or  discharge 
missiles  for  the  annoyance  of  an  enemy. 

BATTUE.  (Fr.)  In  Sporting,  a  term  indicating  a  prac- 
tice of  huntsmen  which  consists  in  encompassing  a  certain 
portion  of  the  forest,  and  in  endeavouring,  by  beating  the 
bushes  and  with  loud  exclamations,  to  bring  out  wolves, 
foxes,  or  other  animals  of  the  chase. 

BATTU'TA. .  (It.  a  beating.)  In  Music,  the  motion 
of  beating  with  the  hand  or  foot  in  directing  the  time. 

BAUER.VCF..E  (so  callod  from  Mr.  Bauer  tbHr  dis- 
coverer), a  small  natural  order  of  New  Holland  shrubs 
with  pret'y  purple  flowers,  related  to  Saxtfi  aencccr. 
There  is  but  one  genus.  . 

BAULK.  (From  the  Dutch.)  Sometimes  called  Dram 
Timber.  In  Architecture,  a  piece  of  whole  fir,  being  the 
trunk  of  a  tree  of  that  species  of  wood  usually  squared 
for  building  purposes.  In  the  metropolis  the  term  Is 
only  applied  to  small  lengths  from  18  to  25  feet,  mostly 
under  10  Inches  square,  tar>ermg  considerably,  and  witfi 
the  angles  so  left  that  the  baulk  is  not  an  exact  square. 

BAXTE'RIANS.  In  Ecclesiastical  History,  a  name 
applied  to  those  English  theologians  who  adopted  the 
sentiments  of  Richard  Baxter  on  the  subject  of  grace 
and  free  will,  forming  a  sort  of  middle  way  between 
Calvinism  and  Arminianisra.  They  never  formed, 
strictly  speaking,  a  sect,  and  the  name  is  now  disused  : 
nevertheless,  similarly  modified  religious  opinions  are 
common  among  nonconformists  at  this  day. 

BAY.  (From  the  Dutch  baye.)  In  Architecture,  a 
division  of  a  barn  or  other  building,  generally  from  15 
to  'JO  feet  in  length  or  breadth.  In  plasterers'  work 
it  Is  the  space  between  the  screeds  prepared  for  re- 
gulating and  working  the  floating  rule.   See  Screeds. 

Bay.    (Fr.  baie,  Ital.  baia.  Span.  bahia.)    In  Geo- 
graphy, a  portion  of  the  sea,  Inclosed  betwe 
or  headlands,  so  that  the  opening  Is  the 


part  and  the  inlet  gradually  narrows 
distinguished  from  gulf,  in  which  the 
narrow.  The 

i  in 


parativel) 


formed  Into  a  thrusting  weapon, 
and  subsequent  improvement  of 
the  French,  who  first  used  it  in  t 


It  Is  thus 
is  com- 
.  ,  Is  not 
i ;  e.g.  Baffin's  Bay,  and 
K>th  more  properly  gulfs. 
rONET.  A  short  triangular  sword  or  dagger 
the  muzzle  of  a  musket,  which  Is  thus  trans- 
on.  The  original  invention 
T  the  bayonet  arc  due  to 
the  Netherlands  In  IM7. 
I  the  advantages  which  this  weapon  gained  to  that 
ion  soon  attracted  notice  to  its  merits.  In  the  be- 
ginning of  the  eighteenth  centu-y.  it  was  every  where 
substituted  for  the  pike,  and  in  some  instances  it  has 
decided  the  issue  of  an  engagement  without  a  single  shot 
being  fired.  Many  plans  have  been  devised  at  different 
times  to  augment  the  efficiency  of  the  bayonet,  by  turning 
It  to  the  purposes  of  tilting  and  fencing ;  but  when  the 
cumbrousness  of  the  Instrument  to  which  ft  Is  attached 
Is  considered,  it  will  not  seem  surprising  that  all  schemes 
of  this  nature  have  proved  abortive.  Cavalry  are  often 
counted  by  horses,  and  infantry  by  bayonets.  (Sec 
Umbert's  Ktiai  central  de  Taclique.) 


BEARING. 

BAY  SALT.  (See  Salt.)  A  large  grafted  salt,  oh* 
talned  by  the  spontaneous  evaporation  of  sea  water  in 
large  shallow  pits  (bays)  exposed  to  the  full  Influence  of 
sun  and  air ;  all  coarse-grained  salt  Is  frequently  known 
under  the  name  of  bay  salt. 

BAZA'AR.  (From  an  Arabic  word,  signifying  traffic 
or  merchandise. )  A  large  square  or  street  where  merchants 
in  eastern  countries  have  their  shops  or  warehouse* 

BDE'LLIUM.  An  African  gum  rests  of  a  bitter 
nauseous  taste,  and  a  dark-brown  colour.  It  is  some- 
times mixed  with  myrrh. 

BDE'LLOSTOMES,  BDELLOSTOMA.  (BsVsaJU.. 
and  i  t  i  ■!/,*,  a  mouth  adapted  /or  suction.)  A  genus 
of  Cvclostomous  fishes. 

BEACH.  In  Geography,  a  shelving  tract  of  sand  or 
shingle  washed  by  the  sea  or  a  freshwater  lake,  and  in- 
terposed between  the  water  and  the  land  on  which 
vegetation  grows.  The  beach  of  the  ocean  is,  generally 
speaking,  little  more  than  the  space  between  low  and 
mark  ;  the  beach  of  a  lake,  that  between  the 
of  the  highest  and  lowest , 


i,  has  generally  little  I 
where  the  waters  are  apt  to 

according  to  the  prevailing  winds.    Raised  beaches  . 
hibit  a  curious  phenomenon  In  geology :  they  are 

and  gravel.  Indurated  for  the  mostpart  into  the 


consistency  of  puddingstone  or  breccia,  found  or 
sides  of  shelving  ground  at  a  level  above  that  of  < 
neighbouring  lake  or  sea.  In  such  a  position  as  to  leave 
no  doubt  that  they  had  in  ancient  times  been  washed  by 
its  waters.  They  are  found  extending  along  large  tracts 
In  the  vicinity  of  the  great  American  lakes. 

BE'ACON.  (Sax.  beacn  or  brace n,  allied  to  the 
words  beck,  beckon,  i.  e.  to  point  out,  in  the  English 
language.)  A  fire  lighted  by  way  of  signal  on  a  height,  or 
the  place  where  such  signals  are  usually  made.  Along  the 
southern  coast  of  England,  many  of  the  highest  hills  arc 
provincially  termed  "  beacon,"  from  this  circumstance. 
There  is  a  celebrated  poetical  description  of  the  trans- 
mission of  news  by  fire  signals,  from  height  to  height,  hi 
the  Agamemnon  trf  Alschylus.  The  English  beacons 
were  erected  under  the  superintendence  generally  of  the 
lord  high  admiral ;  they  were  usually  pitch  boxes,  or 
fire  pots,  and  their  maintenance  and  watching  was  de- 
frayed by  a  rate  levied  on  the  county.  (See  Archeeologta^ 
vols.  i.  and  viii.) 

BEAD.  (Sax.  beahe.)  In  Architecture,  a  moulding 
whose  vertical  section  is  semicircular. 

BEAK.  In  Botany,  a  bard  sharp  termination  of  any 
part  of  the  fructification.    It  Is  Latinised  by  rostrum. 

BEAM.  (Sax.  beam.  "  tree.)  In  Architecture,  an 
horizontal  piece  of  timber,  used  to  resist  a  force  or 
weight ;  as  a  tie  beam,  which  acts  as  a  string  or  chain  by 
Its  tension  ;  as  a  straining  piece,  where  it  acts  by  c 
presslon  ;  as  a  bressummer,  where  it  bears  an  insls 
weight. 

Bkam.    In  sea  phrase,  the  width  of  a 
wide  vessel  is  said  to  have  more  beam  than  a  narrow  one  ; 
the  beams  being  the  strong  pieces  of  timber  stretching 
across  the  ship  from  side  to  side,  for  the  purpose  of 


porting  the  decks  and  retaining  the  sides  at  their  proper 
dUtnnre.  When  a  ship  is  lying  entirely  on  her  side,  she  is 
said  to  be  on  her  beam  ends.  When  this  is  the  case  In  a 
hurricane  or  heavy  gale,  there  is  often  no  other  resource 


gale,  there  is  often  no  I 
an  cutting  the  masts  away. 
A^bcam.    In  the  direction  perpendicular  to  the  ship's 
length,  a-midshlps.  Thus  an  object  seen  from  the  middle 
of  a  vessel,  90  degrees  or  8  points  from  the  bead  or  stem, 
is  said  to  be  a-hcam. 

BEA'MFILLING.  In  Architecture,  the  filling  in 
ma*onry  or  brickwork  between  beams  or  joists,  its  height 
being  equal  to  the  depth  of  the  timbers  filled  in. 

BEAM-TREE.  A  deciduous  British  tree  of  small 
growth,  Inhabiting  the  mountainous  parts  of  the  country, 
and  resembling  a  small  apple  tree,  with  berries  like  those 
of  the  mountain  ash.  Its  leaves  are  strongly  veined  In  a 
plaited  manner,  and  white  underneath  ;  the  wood  la  hard, 
compact,  and  tough,  and  Is  used  for  axlctrees,  nave*  of 
wheels,  and  cogs  of  machinery.  The  J'yrus  aria  of 
botanists. 

BEAK.   See  Uasts. 

BE'AKBERRY.  The  Arctostaphylus  uva  ursi.  The 
leaves  of  this  plant,  under  the  name  ire  a  ursi,  are  used 
as  an  astringent  and  tonic  in  medicine. 

BEARD.    (&vI»ARnA.)  When  applied  to 
used  in  the  sense  of  .If  it ,  which  also  see. 

Beard.   The  gills  or  breathing  organs  of  I 
anil  other  bivalves  are  vulgarly  so  called. 

BE'ARER.  -  a  Imp  in,  f  .  I  nr.)  In 
any  upright  piece  used  to  support  another. 

BE'ARING.  In  Geography  and  Navigation,  the  direc- 
tion or  point  of  the  compass  in  which  an  object  is  seen  ; 
thus  an  object  bears  north,  south,  Ac.  when  seen  in  these 
directions.  When  the  distance  of  an  object  or  point  of  land 
is  specified  ln-vldcs  the  bearing,  the  place  of  the  shin  with 
respect  to  such  object  is  obviously  fixed  ;  thus,  the  Land's 
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BEARS  FOOT. 

49°,  E.  HI  miles,  determines  the  ihip  to  be  HI 
rules  in  the  S.  4*°  W.  direction,  or  nearly  south-west 
from  the  Land's  End. 
BEAR'S  FOOT.   See  Heileborcs. 
BEASTS.  As  charges  in  Heraldry,  are  said  to  be  ram- 
pout,  when  represented  rearing ;  sejant,  when  seated  ; 
statant.  when  standing  ;  couchant,  when  lying  ;  salient, 
when  springing  ;  passant,  when  walking  (but  the  words 
l%igrd.  tpringtne,  and  tripping,  are  used  of  a  beast  of 
chase  in  these  positions) ;  gardant,  when  full-faced  ;  rc- 
jrudant.  looking  back  ;  dormant,  sleeping  ;  nascent,  rising 
out  of  the  middle  of  an  ordinary  ;  issiiant,  rising  from  its 
top  or  bottom.    Two  animals  represented  side  by  side, 
i:  taos  uig  in  opposite  «iir»-«  Cum*,  arc  .aid  to  lie  countcr- 

ln  Music,  a  reversed 


BEAT.  (Bearan,  to  beat.) 
shake  without  a  turn. 

To  be *t,  beat  up,  or  beat  to  windward,  in  Navigation, 
making  progre»«  against  the  wind  by  a  xigtag  course,  and 
is  the  sjiiip  as  working  to  windward. 
BEAU  IDEAL.  (Fr.)  In  Painting,  that  beauty 
is  freed  from  the  deformity  and  peculiarity  found  in 
•  in  all  individuals  ot  a  species.  All  the  objects  which 
nature  exhibits  to  us  have  their  blemishes 
though  even'  eye  is  not  capable  of  perceiving  them  ; 
it  is  only  by*  long  habit  of  observing  what  any  objects  of 
the  same  kind  have  in  common  that  It  acquires  the  faculty 
h  wants  in  uartkular.  By  such 
i  idea  of  perfect  nature,  or  what  is 
See  Ideal. 
.)  In  the  Fine  Arts,  that  result 


of  discerning  what 


BK.AI  'TY  (Fr. 
of  all  the  various  perfections  whereof  an  object  is  suscep- 
"»h.ei.  plea«e»  the  ami  more  particularly  the 

eye  and  the  ear.  With  the  painter  and  sculptor  nature, 
refined  by  selecting  from  the  most  perfect  of  the  species, 
is  the  index  and  guide ;  hut  with  the  architect  the  creative 
power  of  nature  herself  is  the  model  of  imitation.  Some 
of  the  sources  of  beauty  have  been  seriously  considered 
h  do  less  a  »  rit.-r  MsflH  Burke  a-  consisting  Id  smallnc*s, 
smoothness,  delicacy,  and  the  Ukc;  but  such  specula- 
twos  are  too  absurd  for  notice  here.  The  primary  source 
of  all  beauty  In  the  three  arts  is  form ;  on  that  alone  must 
the  artist  depend  If  he  would  produce  a  work  capable  of 
pleasing.  There  Is  no  doubt  that  in  painting  colour  is 
a  band  maid  that  decks  her  works  with  many  charms  ; 
but  they  are  all  subordinate  to  that  great  effect  which 
form,  unaided  by  all  accessaries,  is  capable  of  producing 
oo  the  mind.  As  form  Is  constituted  by  lines,  it  seems 
probable  that  an  inquiry  into  their  nature  might  lead  the 
artist  to  the  invention  of  beautiful  forms  ;  and  it  wai 
doubtless  this  feeling  which  led  Hogarth,  in  his  Analysis 
of  B-auty,  to  place  so  much  to  the  account  of  the  ser- 
pentine line.  But  in  the  arts  generally  the  principles  arc 
intirutely  more  extended  ;  for  lines  which,  from  their  pro- 
priety In  one  art,  are  strikingly  beautiful,  become  ab- 
solutely absurd  as  sources  of  beauty  in  others.  Hence 
»e  arrive  at  one  general  conclusion,  that  in  all  of  them 
fitness  for  the  purpose  and  proportion  toefleet  the  object 
are  the  sorest  guide  to  beauty  of  line,  and  thence  naturally 
to  beauty  of  form.  If  this  be  so,  no  general  laws  save 
those  dependent  on  fitness  and  proportion  can  In?  laid 
do«n ;  and  perhaps  It  would  not  be  a  difficult  task  to 
trace  to  them  all  those  associations  which  seem  to  be 
connected  with  the  subject  in  its  effect  on  the  mind. 
A  iison.  in  his  elegant  Kstaus  on  the  Sature  and  Principles: 
iff  Tatie,  appear!  to  be  much  Impressed  with  the  feeling  we 
bate  on  this  point ;  for  be  observes  that"  if  there  were  any 
original  and  independent  beauty  in  any  particular  form, 
the  preference  of  this  form  would  be  early  and  decidedly 
marked  both  in  the  language  of  children  and  the  opinions 
of  mankind."  We  trust  it  mar  not  be  irreverent  to  close 
this  article  with  a  quotation  which  is  as  expressive  of  our 
notions  of  beauty  as  resulting  from  form  as  the  inspired 
writer  knew  it  to  be  true  of  qualities  :  "All  flesh  is  not 
the  same  flesh  ;  but  there  is  one  kind  of  flesh  of  men, 
another  flesh  of  beasts,  another  of  fishes,  and  another  of 
birds.  There  arc  also  celestial  bodies,  and  bodies  ter- 
restrial ;  but  the  glory  of  the  celestial  is  one,  and  the  glory 
of  the  terrestrial  is  another." 
BF.'AVF.R.    See  Castor. 

BE'CHICUS.  (C,r.  0H,  p\xi<,  a  cough.)  A  medicine 
for  the  relief  of  coughs. 

BED.  (Sax.  beb  )  In  Architecture,  the  horbtontal 
"mare  on  which  the  stones  or  bricks  of  walls  lie  in 
courses. 

Beo  or  a  Stone,  Buck,  ox  Slatb.   In  Architecture, 
the  lower  surface. 
BE'DCH  A'MBF.R.  LORDS  OF  THE, or,  as  they  were 
'  re  the  accession  of  the  House  of  Hanover, 
of  the  Bedchamber,  are  officer,  of  the 
mof  the  stole  ; 
nd  they  wait  in  turn,  a 
is  performed  by  ladiet  durin 

BED  MOULDING.  In  Architecture,  those  mouldings 
It  ill  the  onlers  which  are  between  the  corona  and  frlexe. 
StD  OF  JUSTICE.    (Ir.U.  S.SM 


BEGHAIIDS. 

History,  a  solemn  proceeding  to  which  the  monarch*  of 
France  had  recourse  on  particular  occasions.  As  is 
well  known,  the  parliament  of  that  country  had  a  right  to 
resist  any  commands  or  decrees  issued  by  the  sovereign. 
If,  however,  the  king  insisted  on  the  fulfilment  of  his 
wishes,  he  proceeded  to  hold  a  "  lit  de  justice  :  "  i.  e.  ho 
went  in  person  to  parliament,  attended  by  the  chief 
officers  of  the  court,  and  there,  mounting  the  throne 
(called  In  the  old  French  language  "  lit"),  caused  those 
commands  or  decrees  which  the  parliament  had  rejected 
to  be  registered  in  his  presence.  This  had  the  effect  of 
Intimidating  the  parliament  into  compliance ;  and  the 
means  which  it  usually  adopted  to  intimate  Its  dissatis- 
faction was  to  enter  a  protest  against  the  whole  pro- 
ceeding. 

REDS.   In  Geology,  seams  of  strata,  thick  or  thin. 
BEE.   See  Apis. 

BEECH.  One  of  the  forest  tree*  of  the  north  of 
Europe,  the  Fagut  sylratica  of  botanists,  belonging  to  the 
natural  order  Corytaceo'.  Its  fruit,  or  mast,  consists  of 
triangular  nuts  enclosed  in  a  spiny  husk  or  cupule,  of  the 
tame  nature  as  the  cup  of  the  acorn,  only  of  a  different 
shape,  and  covering  the  nuts  all  over.  Its  wood,  which  is 
bard  and  rather  handsome.  Is  brittle  and  perishable,  and 
particularly  liable  to  become  wormeaten.  It  is  chierlv 
used  by  turner*  and  millwright*  The  purple  and  copper 
beeches  seen  in  plantations  are  seedling  varieties  of  Fagut 


from  the  French 
the 


tylratica 

BEK-EATER  See 
BEEF-EATER.  (By 

,  an  officer  appointed  to 
or  side-board.)    A  popular 
king**  guard,  partially 
hat  some  of  f 
at  table  on  solemn  festivals. 

BEE  LZEBUB.  (Heb.)  A  god  of  the  Phlllstlneir, 
who  had  a  famous  temple  at  Ekron.  His  name  signifies 
literally  the  destroyer  of  flies ;  and  If  we  consider  the 
torment  which  those  insignificant  insects  occasion  In  the 
East,  it  will  not  seem  surprising  that  the  Philistines  con- 
ferred on  htm  this  appellation.  Besides,  it  is  quite  in 
conformity  with  the  practice  of  other  idolatrous  nations 
to  consider  their  god*  as  the  destroyers  of  offensive 
vermin.  Take,  for  Instance,  the  Apollo  ItutBtut  (the 
destroyer  of  rats)  of  the  Greeks.  Milton  in  his  epic 
poem  assigns  him  the  second  rank  i  and  in  the  second 
book,  where  he  is  represented  as  rising  to  address  the 
fallen  angels,  there  is  an  air  of  majesty  in  his  demeanour 
nowhere  surpassed. 

BEER.  (From  the  German  bier. )  The  wine  of  grain. 
It  is  usually  made  by  fermenting  an  infusion  of  barley 
malt  and  of  hop*,  and  hears  different  names  according- 
to  Its  strength  and  colour.  It  is  nutritious  from  the 
sugar  and  mucilage  which  it  contains,  exhilarating  from 
the  spirit,  and  strengthening  and  narcotic  from  the  hops. 
Mr.  Rrande  obtained  the  follow  ing  quantities  of  alcohol 
from  100  parts  of  different  beers  :  —  Burton  ale,  between 
8  and  9  ;  Edinburgh  ale,  6  to  7  ;  Dorchester  ale,  A  to  6  ; 
the  average  of  strong  ales  being  between  6  and  7  ;  brown 
stout,  6  to  7;  London  porter,  about {(average);  and  London 
brewers'  small  beer  between  1  and  2.  See  Fermenta- 
tion. 

BEET.  (Celt,  belt,  red.)  The  sweet  succulent  root 
of  Beta  rulaarit,  a  Chenopodiaceous  plant  of  biennial 
duration,  ft  Is  used  in  the  winter  as  a  salad,  for  which 
purpose  the  red  and  yellow  beets  of  Castelnaudari  are  the 
best ;  for  the  food  ot  cattle,  under  the  name  of  mangel 
wursel  ;  and  for  the  extraction  of  sugar:  for  the  last 
object  a  white-rooted  variety  with  a  purple  crown  is  the 
most  esteemed.  Sea  beet.  Beta  maritima,  isawcll- known 
and  excellent  substitute  for  spinach. 

BE'ETLE.  (Sax.  bycel  )  In  Architecture,  a  large 
wooden  hammer  or  mallet,  with  one.  two,  or  three  handles, 
for  as  many  persons,  with  which  piles,  stakes,  wedges, 
Sec.  are  driven. 

Beetle.  A  name  commonly  given  to  the  insects  of 
the  Coleopterous  order,  especially  to  such  as  are  of  a 
dark  or  obscure  colour  ;  it  Is  also  applied,  but  improperly, 
to  the  common  pest  of  our  kitchens,  the  blatta,  or  cock- 
roach, which  is  an  insect  of  the  Orthopterou*  order. 

BEGHA'RDS.  A  German  word,  signifying  one  who 
beg*  with  Importunity.  In  this  sense,  It  was  frequently 
applied  to  the  Franciscan  and  other  mendicant  orders, 
denoting  the  practice  by  which  they  gained  their  sub- 
sistence. The  Beghards  formed  a  sort  of  Intermediate 
class  between  the  monks  and  laity,  and  were  known  under 
various  denominations ;  as  the  tertlane*  or  half  monks 
of  the  mendicant  orders,  the  fraternity  of  the  weavers, 
the  brethren  of  St.  Alexius.  Ac.  But  the  term  has  also 
to  a  set  of  persons  who,  in  the  thirteenth 
,  became  notorious  for  the  frequency  and  ardour 
of  their  prayers. 

The  Begvinh  were  a  class  of  women  throughout  Ger- 
many and  the  Netherlands,  who  as  early  as  the  eleventh 
century,  without  taking  vows  or  following  the  rule*  of  any 
order,  united  themselves  for  devotional  and  charitable 
purposes,  and  were  distinguished  from  the  great  body 
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"BEGONIACEiE. 

of  the  Uity  of  those  timet  by  their  industrious,  piotii, 
and  secluded  habits,  and  by  their  attention  to  the  edu- 
cation of  the  young.  Their  conduct  was  imitated  by 
i,  who  formed  a  union  for  similar  purposes,  and  were 
1  Beghard*  (sec  above).  The  Bcgulns  continued  to 
In  Germany  up  to  the  Reformation,  under  the 
of  "  seelcn  weiber"  (spiritual  women),  from  the 


Interest  they  took  in  the  spiritual  concerns  of  their  sex  ; 
and  a  society  or  them  was  even  seen  at  Louvain,  in  the 
towards  the  close  of  last  century.  There 
ne  Roman  Catholic  countries  societies 
of  females,  who  live  together  after  the 
1 1  but.  by  their 
jr.  the  same  intor- 
j  the  laity  and  the  clergy  which  was 
in  the  Bcghard*  and  Ueguins  of  the 
eleventh  century.  The  most  celebrated  Is  at  Ghent . 

BEGONIA'CE.*.  (Begonia,  the  principal  genus.) 
A  natural  order  of  Polypctaluus  Exogcns.with  showy  pink 
or  white  flowers  and  handsome  succulent  leaves,  which 
are  frequently  richly  coloured  or  gaily  variegated,  and 
have  one  side  considerably  larger  than  the  other.  Their 
leaves  have  large  stipules,  and  a  subacid  flavour.  Much 
difference  of  opinion  exists  among  botanists  as  to  their 
affinity.  They  generally  inhabit  the  dampest  parts 
of  the  tropics,  and  are  favourites  with  cultivators  both 
for  their  beauty  and  the  facility  with  which  they  are 
maintained,  in  health. 

BEHE'MOTH.  (Hebrew.)  The  name  of  an  animal, 
of  which  some  of  the  characters  and  attributes  are  de- 
scribed in  poetical  language  in  the  4Mb  chapter  of  the 
Book  of  Job.  Much  pains  have  been  taken  to  Identify 
the  creature  here  referred  to ;  but  it  most  be  remembered 
that  the  discovery  and  general  adoption  of  a  mode  of 
description  which  combines  at  once  exactness  with 
brevity,  and  is  applicable  only  to  the  object  described,  arc 
the  results  of  a  recent  and  highly  advanced  state  of 
zoological  science.  Even  the  prosaic,  and,  so  far  as  they 
went,  scientific  descriptions  or  animal*  in  the  writings  of 
ArUtotle,  are  rarely  so  copious  and  precise  as  to  enable  a 
modern  naturalist  to  identify  the  existing  species  there 
referred  to.  But  the  aim  of  Job  in  the  verses  in  which 
he  sings  of  Thau,  Leviathan,  Behemoth,  was  to  show 
forth  the  power  and?  wisdom  of  the  Deity,  and  lower  the 
pride  of  man,  by  appealing  to  the  wonderful  powers  as- 
signed to  some  of  the  most  remarkable  and  formidable 
objects  of  animated  nature  with  which  he  was  acquainted  ; 
and  it  can  hardly  therefore  be  expected  that  curiosity, 
eager  to  hunt  out  the  precise  species  alluded  to,  should  be 
gratified.  Sufficient  source  of  doubt  has  always  been 
left  to  shako  the  most  sagacious  conjectures  ;  and  some 
recent  Inquirers  Into  Biblical  soology,  perceiving  that 
the  properties  of  Behemoth  were  not  manifested  to  the 
letter  in  any  Known  existing  species,  have  endeavoured 
to  male  the  scriptural  allusions  square  with  the  cha- 
racters of  one  or  the  gigantic  extinct  animals  which 
the  study  of  fossil  remains  has  brought  to  light :  the 
Jffuanodon,  for  example,  a  supposed  herbivorous  reptile, 
with  a  horn  on  the  nose  and  a  long  and  flexible  tail,  has 
been  selected  as  the  species  described  by  Job.  The  al- 
lusion, in  verso  17.,  to  a  part  of  the  generative  organs, 
which  is  visible  externally  only  in  the  class  of  mammalia, 
renders  it  very  improbable  that  Behemoth  could  be  one 
of  the  Rcptllia.  The  exclamation,  also,  "  Behold  he 
drinkcth  up  a  river  and  hastcth  not  f  lie  trusteth  that 
he  can  draw  up  Jordan  Into  his  mouth,"  could  not  with 
any  appearance  of  truth  be  applied  to  a  species  of  a  class 
of  animals  of  which  the  organization  requires  them 
to  drink  so  Utile  and  so  seldom.  If  a  rnamiuiferous 
quadruped,  then  Behemoth  was  a  herbivorous  and  ungu- 
late Species:  »  He  eateth  grass  as  an  ox  "  (verse  I.V> ; 
but,  unliko  the  males  of  the  larger  ruminants,  he 
had  not  a  divided  scrotum,  for  "  th©  sinews  of  his 
stones  were  wrapt  together"  (verse  17.)  Thus  from 
the  few  zoological  characters  which  arc  brought  i 
our  consideration,  we  come  to  the  conclusion  that 
huge  pachyderm,  *  whoso  haunt  was  In  the 
place  of  retreat  was  encompassed  by  the  willows  of  the 
brook,  and  overshadowed  by  trees,  was  "  the  chief  of  the 
i  "  in  the  language  and  mind  of  the  sacred 


As  there  exist  differences  of  opinion  among  the  best 
Hebrew  scholars  as  to  the  exact  signification  of  the  first 
part  of  verso  17.,  which  some  have  rendered  "  He  sitteth 
up,"  and  of  the  second  part  of  verse  19..  where  allusion  is 
made  to  some  weapon,  these  become  obviously  unsafe 
elements.  In  the  consideration  of  the  zoological  problem. 

BELE'MNITES.  (Gr./9iA,ssw»»,  a  dart.)  A  genus  or 
fossil  Dlbrauchiate  Cephalopods.  the  shell*  of  which  are 
chambered  and  perforated  by  a  siphon,  but  Internal. 
They  are  long,  straight, and  conical ;  and  commonly  called 
"  thunder  stones."  These  fossil  remains  arc  often  round 
in  chalk. 

BEL-ESPR1T.   (Fr.)  A  term  formerly  naturalized 
in  England,  applied  to  those  individuals  whose  con  versa, 
tlou  or  writings  display  an  agreeable  sprightllness  or 
vivacity.  (Dict.Aca.  Franc.) 
110 


BELLES-LETTRES. 

BE'LFRY.  (Sax.  bell,  and  Lat.  ferro,  to  carry. ) 
In  Architecture,  a  tower  or  other  place  in  which  bells 
are  hung.   See  Campanilx. 

BE'LIAL.  A  Hebrew  word,  slgnifyingwlckod,  worth- 
less,  and  unprofitable.  In  Scripture,  the  sons  of  EU  are 
called  sons  of  Belial,  for  their  idolatrous  ami  criminal 
conduct  (1  Sam.li.  12.) ;  and  likewise  the  inhabitants  of 
Gibcah,  who  abused  the  prophet's  wife.  (Judg.xix.  22.) 
The  i 


the  infamy  of 
in  his  Paradise  Last. 


st  not  hcawn  j  he  i 
ily  rompoatd,  and  vvplolt. 

Hut  all  «ra*  faW  ami  hollow,  lhou«h  hb  ton<n>* 
Dropped  manna,  and  could  make  that  *< 
n>i-  bctt 


In  the  Paradise  Retained,  Milton  represents 
Satan  as  fired  with  indignation  at  the  impiety  of  Belial, 
and  as  administering  to  him  a  sharp  rebuke.  (  fide  Addi- 
son's Critique  on  Milton  in  the  Spectator.)  To  these 
quotations  may  be  added  an  allusion  to  Belial  by 
Wierus.  (Psevdomonarchia  D<etmmum,  p.  919.)  "Sunt 
quidam  necromantic!  qui  assorunt  ipsum  Salomonem, 
quod  am  die  astutla  cujusdam  mulieris  sednctum,  orando 
so  inclinasso  versus  simulacrum  Belial  nomine." 

BELL.  A  vessel  or  hollow  body  of  cast  motel,  formed 
to  emit  sound  by  the  act  of  some  instrument  striking 
against  it  Bells  are  probably  of  very  ancient  origin  ;  they 
are  mentioned  as  worn  upon  the  high  priest's  robes,  in 
the  book  of  Exodus  (ch.  xxrlii.  vcr.  3.)  They  were  used 
among  the  Greeks  In  camps  and  garrisons.  Church 
bells  are  said  to  hare  been  invented  by  Paulinus,  bishop 
of  Kola  in  Campania  (whence  the  term  Cam  nana),  about 
the  year  400.  They  are  first  mentioned  in  England  by 
Bcde,  towards  the  end  of  the  seventh  century. 

BELLA  DONNA.  (Airopa  belia  donna.)  The  deadly 
nightshade:  it  is  an  acro-oarcotlc  poison.  The  name 
bella  donna  (handsome  lady)  Is  said  to  have  been  given 
from  its  having  been  used  to  improve  the  complexion.  It 
contains  the  alkaloid  atropia. 

BELLE'ROPHON.  ( Gr.  itiUsMsfsMW  ;  called  also 
Hip|>onous.)  In  the  rabulous  history  or  Argos,  the  son 
of  Glaucus,  and  grandson  of  Sisyphus  (t'avs.  2.  4.), 
who  was  obliged  to  flee  from  Corinth  for  the  murder 
or  Bellcrus,  and  seek  refuge  at  the  court  or  Proetus. 
There  Anta?a,  the  wife  oT  Proetus,  conceived  a  violent 
attachment  for  him,  which  he  requited  as  Joseph  did  ti..' 
advances  or  Potiphar's  wire.  Nor  does  the  analogy  be- 
tween the  cases  end  here  ;  for  Antsra  forthwith  accused 
him  to  her  husband  of  attempts  on  her  virtue.  Proetus, 
however,  unwilling  to  violate  the  laws  of  hospitality, 
sent  him  to  Tobatcs,  king  or  Lycia,  his  wife's  rather, 
with  a  letter  desiring  him  to  put  Bellcrophon  to  death, 
and  mentioning  the  cause.  (Hence,  a  letter  unfavour- 
able  to  tho  bearer  was  called  '*  Litem  Bellerophontls.") 
With  this  view,  Tobates  sent  him  on  various  perilous 
expeditions:  first,  against  the  Chlmaera,  a  drcadn.il 
monster,  which  continually  vomited  flames  (Lucre,  r. 
902. ;  t  in.  AZn.  vi.  28*.  vii.  785. ),  and  which  at  that  time 
devastated  the  country  or  Lycia,  having  tbo  head  of  a 
lion,  the  middle  of  a  goat,  and  the  tall  of  a  serpent. 
(Ovid.  Met.  Ix.  646.)  This  monster,  however,  Bclle- 
rophon  succeeded  in  destroying  by  the  aid  or  a  winged 
horso  called  Pegasus  [see  Ptr.*»r»),  w  hich  he  had  caught 
while  drinking  at  the  fountain  Plrene  in  Corinth.  In 
his  next  expeditions  against  the  Solymi  and  the  Amazons, 
he  was  equally  successful  (Horn.  II.  vi.  15V),  and  conse- 
quently obtained  the  forgiveness  or  Tobatcs.  Elated  by 
his  success,  Bellcrophon  tried  to  fly  to  heaven  on  Pe- 


gaius  ;  but  Jupiter,  enraged  at 
t rated  his  attempts  by  sending  an 
stung  the  horso  so  violently  that  he  be 
threw  his  rider.    Though  maimed  and 
rail,  Bcllerophon  was  not  kiUed ;  bu 


rum)  which 
restlvo  and 


Bcllerophon  was  not  kiUed ;  but  he  never  por- 
rectlv  recovered,  and  continued  during  the  rest  or  his 
lire  to  wander  up  and  down  In  sorrow  and  dejection. 
( Horn.  II.  vi.  201 . )  Bcllerophon.  we  may  add,  was  cele- 
brated tor  his  skill  In  horsemanship  ( //or.  Od.  iii.  12.  7.). 
and  is  said  to  hate  Urst  taught  the  art  of  riding.  (Ptin.  iv. 
56.) 

Bkj.lk'ropiiox.  A  fossil  shell,  the  animal  of  which 
was  probably  allied  to  that  of  areonauta.  Tho  genus 
belongs  to  the  carboniferous  and  older  strata. 

BELLES-LETTRES.  (Fr.)  Polite  Literature. 
Almost  all  authors  concur  in  censuring  the  vague  and 
indefinite  character  or  this  term,  as  at  one  time  every 
branch  of  knowledge  has  been  included  under  this  de- 
nomination, at  another,  excluded  from  It.  Sometimes 
we  are  told  that  by  the  belles-lettres  is  meant  a  know- 
ledge or  the  arts  or  oratory  and  poetry ;  sometimes 
that  the  true  belles-lettres  include  natural  philosophy. 
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on  the  seven  sacraments  of  the 
la  the  division  of  the  deportment!  at  the  Lyceum  of  Arts. 
r*tabii«he  I  at  Pari*  in  1792,  the  belles-lettres  comprc- 
gvneral  grammar,  language*,  rhetoric,  geography, 
/,  antiquities,  and  numismatics  ;  v»  tiilst  philosophy 
:  the  various  branches  of  the  mathematics  were  called, 
in  contradistinction,  sciences.  Hollin  and  Roscnstein, 
*  bo  professedly  treat  of  the  belles-lettres,  comprehend 
uii.n  r  the  term  all  those  Instructive  and  pleasing  branches 
t«f  knowledge  which  chiefly  occupy  the  memory  and  the 
understanding,  and  do  not  form  part  either  of  the  supe- 
rior sciences  or  of  the  mechanical  professions.  Belles- 
lettres,  says  Blair  (after  pointing  out  the  tendencies  of 
logical  ana  ethical  disquisitions),  consider  man  as  a  being 
endowed  with  those  power*  of  taste  and  imagination 
which  were  intended  to  embellish  his  mind,  and  to  sup- 
ply htm  with  rational  and  useful  entertainment.  All 
that  relates  to  beauty,  harmony,  grandeur,  and  elegance 

 all  that  can  soothe  the  mind,  gratify  the  fancy,  or  move 

the  affections,  belongs  to  their  province.  In  an  inquiry 
!•!  this  kind,  reference  must  necessarily  be  made  to 
Hume,  who,  both  from  the  nature  of  his  pursuits  and 
the  bent  of  hit  mind,  was  well  qualified  to  give  an  opt. 
Paraphrasing  the  well-known  passagu  of  a  classic 


In* 


i  didlriu*  fiddlier 


the  belles-lettres  improve  our  sensibility 
and  agreeable  passions,  at  the  same 
the  mind  incapable  of  the  rougher 
emotions.  Still  the  difficulty  is  not 
for  while  all  those  writers  concur  in  awarding 
a  distinguished  place  in  the  category  of  learning  to  the 
■  ragemue  arte*/'  the  "  liter*  humaniores."  as  the  belles- 
lettres  are  called,  they  have,  if  not  thrown  a  veil  of  ob- 
scurity over  the  precise  definition  of  the  term,  at  least 
not  condescended!  to  remove  It.  If  we  have  rccoune 
u>  the  Germans,  we  shall  find  that  they  comprehend 
onder  the  denomination  belles-lettres  every  branch  of 
Warning  that  is  not  cultivated  with  an  ulterior  view 
to  pecuniary  emolument ;  but  their  adoption  of  the 
term  beUetrutie,  to  express  all  that  relates  to  works 
c-f  taste  or  aesthetics,  does  not  appear  to  coincide  with 
the  definition  above  given  by  their  professed  lexico- 
graphers. 

But  though  It  would  appear  difficult  to  reduce  this 
term  within  the  limits  of  a  precise  and  accurate  defini- 
tion, there  can  be  little  doubt  that  there  are  few  terms 
•  bich  present  so  distinct  a  meaning  to  each  individual 
mind.  The  influence  of  the  belles-lettres  has  been  felt 
ind  acknowledged  in  all  ages.  The  beautiful  tribute 
paid  to  them  by  Cicero  in  his  defence  of  Archias  is  fami- 
liar to  all.  But  we  shall  advert  to  the  sentiments  of 
another  Roman,  with  whom  we  are  more  likely  to  sym- 
pathise, as  he  at  least  cannot  be  charged  with  special 
pleading.  In  the  beautiful  letter  to  Maecenas,  who  was 
a  flirted  with  some  mental  distemper,  Horace  first  advises 
his  friend  to  have  recourse  to  the  study  of  polite  " 
particular,  — 


Sunt  wrS*  ti  torn  quttittt  hunc  leniri-  < 
t'ouu,  ft  magnam  morbt  dryuno*  partem  ; 

■ad  then  concludes  in  these  general  terms,— 

But  the  high  importance  with  which  the  tame  accom- 
plished author  has  invested  polite  literature  may  be  still 
better  perceived  in  another  of  his 


Tiyjani  belli  tCTiptwcm 


<hii,  quid  «t  palchnim,  quid  lurpr,  quia  utile,  quid  Don 
fl«uu»  rt  roriitu  ChT)«IVo  el  I'raitturc  dial. 


In  this  passage  Horace  pronounces  Homer  to  be  the  most 
Instructive  teacher  of  moral  and  political  philosophy ; 
and  indeed  the  tribute  of  respect  which  all  the  European 
nations  pay  to  the  Greeks  in  general,  and  to  Homer  In 
particular,  as  the  authors  of  their  refinement,  sufficiently 
-r'!>»rate«  th.-  opinion  of  the  |wt. 
It  would  greatly  exceed  our  limits  to  give  even  a  cursory 
view  of  the  belles-lettres  in  the  decline  and  fall  of 
the  Roman  empire  ;  but  we  refer  the  reader  to  Schlegefi 
HiUory  of  Literature,  and  to  Hallam't  Introduction, 
Ac  .  for  full  information  on  this  head.  It  may.  however, 
rked,  that  during  the  long  period  of  the  middle 
sen  often,  though  erroneously,  consi- 
in  the  history  of  the  human  mind)  learn- 
wholly  confined  to  the  church  ;  and 
i  little  original  genius  displayed  in  the 
i  of  imagination,  yet  here  was  preserved  the  germ 
re  polite  literature  of  Europe.  As  early  as  the 
the  spirit  of  polite  literature,  that  had  long 
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trarch,  and  burst  forth  like  a  meteor  in  the  Italian  re* 
publics.  Its  genial  influence  was  soon  felt  on  this  side 
the  Alp*  ;  and  in  the  year  MOO,  as  Mr.  Hallam  observes, 
Spain,  France.  England,  and  Germany  were  in  possession 
of  a  national  literature.  The  traces  of  this  spirit,  how- 
ever, were  soon  obliterated,  and  its  effects  gradually 
swallowed  up  In  the  wars  that  everywhere  ensued,  and 
In  the  all-absorbing  taste  for  metaphysical  and  theolo- 
gical disquisitions  that  subsequently  prevailed. 

It  Is  to  the  Reformation  that  may  properly  be  ascribed 
the  origin  of  polite  literature  in  modern  times  ;  though, 
to  use  the  words  of  Schlegcl,  the  authors  of  that  mighty 
spiritual  revolution  probably  contemplated  no  other  re- 
sult from  It  than  the  emancipation  of  Europe  from  eccle- 
siastical bondage.  Among  the  first-fruits  of  its  effects 
upon  the  Interests  of  the  belles-lettres  in  England,  it 
may  suffice  to  mention  the  names  of  Spenser,  Shak- 
speare,  Dryden,  and  Milton,  who  have  embodied  in  their 
writings  all  the  riches  of  the  English  language,  and  whose 
works  are  of  themselves  sufficient  to  furnish  any  nation 
with  a  polite  literature  of  which  it  might  justly  be  proud. 
In  France,  too,  shortly  afterwards,  literature  assumed  a 
novel  and  substantia]  form  ;  and  in  the  age  of  Louis  XIV. 
there  arose  a  mighty  host  of  literary  stars,  which  were 
only  equalled  in  brilliancy  by  a  contemporaneous  galaxy 
of  British  genius. 

The  close  of  the  last  and  the  dawn  of  the  present 
century  may  be  regarded  as  an  era  in  the  history  of  polite 
literature  throughout  Europe.  Never  at  any  former  pe- 
riod were  the  true  nature  and  object,  the  wide  extent 
and  dignity,  of  the  belles-lettres  so  universally  appre- 
ciated. While,  on  the  Continent,  Goethe  and  Schiller 
were  scattering  from  their  rich  and  Inexhaustible  stores 
"thoughts  that  breathe,  and  words  that  burn,"  England 
could  at  the  same  time  boast  of  the  brilliant  produc- 
tions of  the  Great  Unknown,  whose  influence  on  polite 
literature  has  been  well  compared  to  that  of  the  bright 
luminary  on  the  terrestrial  globe.  The  rapid  strides, 
too,  that  have  been  made  in  the  art  of  criticism,  the  esta- 
blishment of  reviews  in  every  country  on  a  more  com- 
prehensive plan  than  was  ever  previously  adopted,  and 
the  genera]  ability  with  which  these  are  executed,  have 
greatly  contributed  to  the  formation  and  confirmation  of 
a  literary  taste.  In  his  admirable  Essay  oa  the  Rise  of  the 
Arts  and  Sciences,  Hume  has  remarked,  that  nothing  is 
more  favourable  to  the  rise  of  politeness  and  learning 
than  a  number  of  neighbouring  and  Independent  states 
connected  together  by  commerce  and  policy.  Now,  if 
we  apply  this  observation  to  the  various  classes  of  society 
in  the  same  country,  and  contrast  the  present  state  of 
society  with  that  which  existed  even  in  the  time  of  Hume, 
we  may  perhaps  find  another  clue  to  the  wide  spread  and 
cultivation  of  polite  literature  among  us.  At  no  very 
distant  period,  a  broad  line  of  demarcation  was  drawn 
between  the  literary  and  commercial  classes  of  the  com- 
munity ;  in  fact,  literature  and  commerce  stood  separated 
like  two  different  worlds  revolving  in  different  spheres. 
But  the  scene  Is  changed ;  the  framework  of  society  has 
become  more  artificial  and  complicated;  and  we  may 
now  see  the  learning  of  the  philosopher,  the  acuteness 
and  promptitude  of  the  roan  of  business,  and  the  earnest, 
ness  and  enthusiasm  of  the  solitary  artist,  all  brought  into 
actual  contact,  and  shedding  each  Its  Influence  upon 
the  rest.  Schlegers  History  of  Literature.  {See  art. 
LiTxaATrax  In  this  work,  and  the  authorities  there  re- 
ferred to.) 

BELL  METAL.  An  alloy  of  80  parts  of  copper  and 
20  of  tin.  The  Indian  gong  metal  is  a  similar  alloy.  An 
English  bell  metal  analysed  by  Dr.  Thomson  was  found 
to  consist  of  800  copper,  101  tin,  5G  sine,  and  43  lead. 
SmaH  shrill  bells  generally  contain  sine. 

BELLO'NA.  (Lat.  bellum.)  In  the  mythology  of 
the  ancients,  was  the  wife  or  sister  or  the  sister  wife  of 
Mars,  and  was  especially  worshipped  by  the  Romans  as 
the  goddess  of  war.  She  possessed  a  temple,  built  and 
dedicated  to  her  by  Appius  Claudius,  which  stood  in  the 
Circus  Flaminlus,  near  the  Porta  Carmen  talis.  It  was 
here  that  the  senate  granted  audiences  to  foreign  ambas- 
sadors, and  received  generals  on  their  return  from  abroad. 
In  front  of  this  temple  also  stood  the  pillar  against 


which  the  javelin  was  hurled,  the  usual  preliminary 
among  the  Romans  to  a  declaration  of  war.    Bellona  is 


generally  depicted  as 
dishevelled  hair,  bio, 


the 


of  Mars,  with  wild 
and  a  torch  in  her 
i  were  her  chief  worshippers, 
dedicated  to  her  service  in 
Cappadocia  and  Paphlagonla.   The  priests  of  this  god- 
who  were  termed  Beitonarii,  consecrated  thera- 
iclslons  In  their  bodies,  and  sacrificed  to  her 
blood  which  flowed  from  their  wounds. 
BE'LLOWS.    A  machine  contrived  to  propel  air 
through  a  tube  or  orifice.    It  Is  used  for  blowing  fires, 
the  pipes  of  organs,  and  other  purposes,  and  is 
to  various  forms,  but  the  principle 
of  a  spa 


Is  the  same  in  all  of  them.  The  dimensions 
In  whteh  air  Is  confined  are  contracted ;  the 
to  escape  only  at  a  small  opening, 


there  were  many  temples 
and  Pa  " 
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with  a  velocity  proportional  to  the  pressure  and  to  the 
smal'ness  of  the  opening. 

BE'LLU£.  (Lat.  bellua.  any  great  beast.)  The  term 
by  which  Llnnwus  designated  an  order  of  Mammalia, 


by  the  Arabian*.  It  has  been  performed  in  various 
model ;  one  of  the  most  common  it,  to  let  fly  arrows, 
with  inscriptions  on  labels  attached  to  them,  and  take 
for  a  guide  the  contents  of  that  belonging  to  the  arrow 
first  found. 

BEL'TANE,  or  BE'LTIN.  (Said  to  be  the  "fire  of 
Bel"  or  Bel  us.)  May- day,  and  the  traditional  Celtic 
customs  attached  to  it.  The  month  of  May  is  thus  called 
in  the  present  Irish  language.  This  day  is  particularly 
celebrated  by  the  herdsmen  in  the  Highlands  of  Scotland. 
The  Beltane- fire,  Beltane-cake,  Ac,  are  all  observances 
of  this  day. 

BELTS.  A  name  given  to  the  tones  or  bands  which 
ajijM'ar  on  the  disk  of  the  planet  Jupiter.  They  .irv  si- 
tuated near  and  parallel  to  the  equator  of  the  planet, 
and  are  supposed  to  be  produced  by  clouds  in  its  at- 
mosphere arranged  in  parallel  strata,  by  currents  of 
what,  which,  by  reason  of  the  rapid  rotation  of  the  planet, 
must  in  the  equatorial  regions  blow  always  in  the  same 
direction. 

BELVEDE'RE.  (\t.  a  fine  prospect.)  In  Architecture, 
a  small  building  at  the  top  of  a  house  or  palace,  con- 
structed, as  the  name  implies,  to  obtain  a  view  of  the 
country. 

BELVISI'EJE.  (Belvisla,  one  of  the  genera.)  In 
Botany,  a  natural  order  of  monopetalous  Exogens,  in- 
habiting Africa  on  the  west  side.  Scarcely  anything  is 
known  of  the  species,  and  its  affinities  are  quite  unsettled. 
One  of  the  species  was  called  Napoleon  a  imperials  by  its 
discoverer,  Pallsot  de  Beau  vols,  after  whom  the  genus 
typical  of  the  order  is  now  named. 

B  E'  M  B  E  X.  A  genus  of  I  lymcnoptcrous  aculeate  Insects 
of  the  tribe  Pastures,  or  burrowing  sand- wasps  ;  raised 
by  Dr.  Leech  to  the  rank  of  a  family  {Bcmbeddar),  and 
including  the  genera  Betnbex  proper,  Moneduia,  and 
Stnvu.  Head  transverse,  with  the  upper  lip  exposed ; 
tongue  long,  legs  short ;  the  brachiaof  the  female  fur- 
nished at  the  sides  with  very  strong  spines  for  burrowing 
in  the  sand.   For  the  habits  of  this  family,  see  Fossorks. 

BEMBI'DIUM.  A  name  applied  by  Latrellle  to  a 
genus  of  Coleopterous  insects,  of  the  tribe  Carabidtt. 
Now  raised  to  the  rank  of  a  family  (BembidittUe),  includ- 
ing the  genera  Lyntncttm  1 ,  CilUnum  1 ,  Tackys  k,  I'hi- 
locktkusG,  OcysS,  1'erypkus  16,  Sotapkus  'J,  Sopka  11, 
Tackypus  9,  Bembidium  proper  4 :  the  figures  refer 
to  the  number  of  indigenous  species  in  each  of  the  genera. 
The  common  characters  of  the  group  are,  cubits  notched, 
elytra  rounded  at  the  extremity,  abdomen  not  pedicellate, 
external  maxillary  palpi  terminated  by  a  very  minute  and 
acute  joint,  antenna:  sub-elongate.  The  Bembidtidjt  are 
generally  found  in  low  and  damp  situations,  arc  of  very 
small  size,  and  glitter  with  polished  metallic  colours. 

BEND.  In  Heraldry,  an  ordinary  bounded  by  parallel 
lines  equally  distant  from  the  line  joining  the  dexter 
base  to  the  sinister  chief.  It  contains  the  fifth  part  of  the 
escutcheon  if  charged,  and  t  he  third  if  not  charged.  The 


bend  sinister,  descending  from  the  sinister  chief  to  the 
dexter  base,  is  the  well-known  difference  which  denotes 
bastardy,  being  borne  on  the  paternal  escutcheon  of  the 


bastard. 


To  Bend.  The  general  sea  term  for  fastening  any 
thing  ;  as  to  bend  one  rope  to  another,  the  cable  to  the 
anchor,  a  sail  to  a  yard  or  gaff.    Certain  knots  are  called 


bends  ;  as  a  carried  bend,  a  fisherman's  bend,  &c. 

BENDS,  called  also  WALES, 
thick  planks  of  the  ship's  side,  t 

BENEDICTINE  SlONKS.  An  order  of  monks 
that  followed  the  rule  of  St.  Benedict,  which,  as  early  as 
the  6th  century,  had  extended  itself  through  Italy,  France, 
Spain,  Germany,  and  England.  The  rules  of  Benedict, 
although  founded  no  doubt  on  the  old  monastic  institu- 
tions of  Cassian  ( Cassiani  Opera,  Lips.  1733),  were  of 
a  much  more  rational  and  comprehensive  character. 
Avoiding  the  extreme  rigour  of  the  Eastern  systems,  he 
not  only  exacted  a  promise  from  all  who  entered  a  convent 
that  they  would  remain  for  life,  and  strictly  observe  its 
rules  ( Marten.  Commen.  in  Heguias  Betted.  Paris,  16U0), 
but  prescribed  to  them  a  variety  of  suitable  employments. 
This  system  .soon  made  rapid  progress,  and  the  monks 
began  to  be  useful  to  society  in  various  ways :  reclaiming 
waste  lands,  promoting  zealously  the  cause  of  education, 
preserving  the  history  of  the  times  in  their  chronicles, 
and  multiplying  the  treasures  of  antiquity  by  their 
copyists.  Under  Charles  the  Great  this  order  of  monks 
whs  preferred  to  every  other ;  and  the  spirit  of  inquiry 
which  they  then  called  into  existence  was  perpetuated 
by  the  depth  of  their  enthusiasm  and  the  extent  of 
their  learning.  To  give  even  a  cursory  history  of  this 
order  would  far  exceed  our  limits,  as  it  embraces  perhaps 
142 
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the  palmiest  days  of  ecclesiastical  domination.  (Vide 
Gieseter's  Kircken-gesckickte  ;  a  work  of  great  learning, 
and,  as  a  book  of  reference.  Incomparable.)  As  is  univer- 
sally known,  it  is  to  the  Benedictine  monks  that  En 
a.d.  596)  is  indebted  for  its 


Among  others.  Placidiu 
Germany ;  Alculnus  the  i 
of  Paris  ;  Guido  invented  the  scale  of  music  ;  Dionvsii 
Exiguus  completed  the  collection  of  papal  decrees 
(a.  o.  510)  ;  and  the  most  learned  man  of  his  time,  the 
admiration  of  the  whole  Western  world,  the  Venerable 
Bede,  l>elongcd  to  this  order. 

BE'NEFICE.  (Lat.  benefidum.)  A  word  denoting 
a  certain  class  of  church  preferments,  vis.  rectories, 
vicarages,  perpetual  curacies,  and  chaplaincies  ;  and  dis- 
tinguished from  a  dignity,  under  which  title  arc  com- 
preliended  bishoprics,  deaneries,  and  prebends.  Under 
the  Romans,  certain  grants  of  lands  made  to  the  veteran 
soldiers  were  called  beneficia ;  and  the  same  term  was 
applied  at  the  commencement  of  the  feudal  system  to 
estates  conferred  by  the  sovereign  and  held  under  him  : 
which  afterwards  assuming  a  hereditary  character  be- 
came "fiefs"  properly  so  called.  In  the  middle  ages 
the  popes  assumed  the  feudal  right  with  reference  to  ec- 
clesiastical "patronage,"  and  the  term  benefidum  was 
hence  applied  to  livings,  Ac,  on  the  assumption  that 
they  were  held  under  the  pope  as  a  superior  lord.  It  was 
the  assertion  of  this  claim  by  Innocent  HI.  and  his  suc- 
cessors which  roused  the  jealousy  of  the  European 
sovereigns,  especially  those  of  England  and  France ;  and 
from  the  contentions  consequent  upon  this  the  first 
opening  was  made  to  the  cause  of  Reformation. 

BE'NEFIT  OF  CLERGY.  In  Law.  originated  In 
the  immunities  from  municipal  jurisdiction  enjoyed  In 
many  states  of  Europe  by  the  Roman  Catholic  clergy 
during  the  middle  ages.  When  a  person  indicted  for 
certain  offences  (most  of  those  subjecting  the  offender  to 
capital  or  corporeal  punishment,  excepting  high  treason) 
pleaded  that  he  was  a  clerk  or  clergyman,  and  claimed 
privilege,  he  was  demanded  by  his  ordinary :  a  jury 
was  summoned,  and  he  was  tried  :  and,  according  to 
their  verdict,  delivered  to  the  ordinary  as  acquit  or 
convict,  to  undergo  canonical  purgation,  and  to  be  dis- 
charged or  punished  according  to  the  result  of  such 
purgation.  The  proof  of  clergy,  at  first  strictly  required, 
was  at  last  so  relaxed,  that  it  was  only  necessary  for  the 
offender  to  show  that  he  was  able  to  read.  The  bishop's 
commissary  was  present,  to  decide  whether  or  not  he 
passed  the  test  satisfactorily.  This  loose  mode  of  ac- 
quiring the  privilege  was  first  restricted  by  the  stat. 
4  H.  7.  c.  13..  which  provided  that  offenders  who  bad 
been  allowed  their  clergy  should  be  "  burnt  in  the 
thumb."  and  if  they  claimed  it  a  second  time,  be  required 
to  give  proof  of  being  actually  in  orders.  By  18  Ellx.  c.  7., 
the  second  trial  by  compurgation  before  the  ordinary 
(which  had  become  a  mere  fiction)  was  abolished,  and 


judges  were  empowered  to  imprison  the  person  who 
had  benefit  of  clergy  for  a  year,  if  they  thought  proper. 
By  various  subsequent  statutes,  the  burning  in  the  hand 
was  commuted  for  transportation,  whipping,  tec,  at  the 
discretion  of  the  judges ;  and  the  benefit  was  taken  away 
altogether  from  a  number  of  statutable  felonies.  By 
6  Anne,  c  6.,  the  ceremony  or  reading  was  abolished, 
benefit  of  clergy  being  granted  indiscriminately  to  all 
entitled  to  it;  and  finally  by  one  o»  the  enactment 
monly  called  Peel  s  Acts  (?  &  8  G.  4.  c.  88.  s.6  ) 


of  clergy  was  abolished  altogether 
BENF/VOLENCE.  (Lat.) 


In  English  History,  a 
Vs Its  name  implies, 
in  point  of  fact. 


of  tax  levied  by  the 
was  nominally  a  gratuity ; 
exacted  as  a  forced  loan,  with  or  without  the  condition  of 
repayment,  under  the  reigns  of  the  Plantagenet  kings. 
By  a  statute  of  Richard  111.  benevolences  were  declared 
illegal ;  but  they  were  again  exacted  by  Henry  VII.,  and 
occasionally,  by  means  of  circulars  under  the  privy  seal, 
by  his  successors.  By  13  C.  2.  stat.  1.  c.  4.  no  voluntary 
aid  can  be  raised  on  behalf  of  the  king  without  the 
authority  of  parliament ;  and  the  general  illegality  of 
levying  money  for  the  use  of  the  crown  without  such 
authority  was  declared  in  1688  by  the  Bill  of  Rights. 

BEN  NUTS.  The  seeds  of  an  Arabian  plant  called 
Uoringa  aptera  ;  they  yield  an  oil,  called  oil  of  ben, 
and  have  been  employed  In  syphilitic  diseases. 

BEN,  OIL  OF.  The  expressed  oil  of  the  nut' of  the 
Moringa  aptera.  This  oil  is  remarkable  for  not  be- 
coming rancid  by  age ;  and  as  It  is  perfectly  insipid  and 
inodorous,  it  is  used  for  extracting  the  fragrancy  of 
certain  flowers,  such  as  jessamin,  orange,  &c.  The  same 
tree  furnishes  the  I.ignun  nephritnum,  supposed  to  be 
useful  in  certain  affections  of  the  kidneys. 

BENT  GRASS.  A  species  of  Agrostis,  the  bent  and 
creeping  stems  of  which  are  very  difficult  to  eradicate. 

BEN  TS.    The  withered  stalks  of  , 
pasture  after  the  seeds  have  dropped 

BE'NZAMIDE.    A  compound,  obtali 
chloride  of  benzulc  to  ammoniacal  gas 
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BENZOIC  ACID. 

BEVZOMC  ACID.  This  acid  forms  a  constituent  of 
ruir  balsam* ;  it  ia  generally  obtained  by  heating  ben- 
ixn.  and  collecting  the  acid  vapoura  which  are  evolved 
and  condense  in  brilliant  acicular  crystals.  It  is  a  com- 
pound of  carbon,  hydrogen,  and  oxygen  ;  its  equivalent 
oKQj  130.   lu  combinations  are  called  Benzoatei. 

BESZOMN.  The  re»inous  exudation  of  tbe  Styrax 
Wf,  a  tree  which  is  a  native  of  Sumatra.  Benzoin  is 
a  combination  of  resin  and  benzoic  acid.  It  has  a  mottled 
or  amygdaloid  texture,  and  Is  composed  of  a  mixture  of 
brown  and  white  parts.  It  has  a  fragrant  odour. 
BENZILE.   (From  benzoin,  ami  Cx,„  principle.)  A 


eompoun-i  of  carbon,  hydrogen, 
the  base  of  benxolc  acid. 


BEKBKRA'CRA:.  or  BERBERIOE.E  A  natural 
order  of  plants,  named  after  the  genus  Berberis,  which 
a  in  fact  the  most  important  genus  it  contains.  It  Is 
the  only  one  whose  fruit  is  succulent  and  eatable  ;  that 
of  the  other*  i*  dry  and  hard. 

BE'RBERES*.  A  yellow  bitter  principle,  contained 
in  the  alcoholic  extract  of  the  root  of  the  barberry  tree. 

BE  RBERRY.    ( Lat.  berberis.)  A 


es.    It  is  one  of  a  genus  in  which 
y  fleshy  and  acid,  although  often 
(Berberu  vulgaru ). 


idea 


rreew,  and  several  have  a  black  fruit :  even  th« 
•ort  bat  a  variety  of  this  description,  as  well 
with  pale  yellow  and  stoneless  fruit.  There  is 
-mong  people  in  the  country  that  a  berberry  bush  brings 
UUht  to  a  wheat  field  ;  but  the  parasitical  fungus  which 
attack.*  the  berberry  i*  altogether  different  Irom  that 
vhich  produces  the  mildew  of  wheat,  which  cannot  pos- 
i:Wy  be  communicated  by  the  one  to  the  other. 
HE'RGAMOT.  ESSENCE  OF.  The  essential  oil  of 
■    r:;-i  ,.f  a  'null  |n-.ir- - li  fruit ,  the  produce  of  the 

C'.Tsa  limctta  bergamium.  It  Is  much  used  as  a  per- 
fjae,  and  apt  to  be  adulterated  with  the  oils  of  orange 
iui  U'lr.on  peel,  and  with  alcohol. 

BERtr"SUS.  In  Entomology,  a  genus  of  Coleopterous 
fasectsof  the  family  Hydrophiltdce .  They  inhabit  ponds, 
la  which  they  may  often  be  seen  swimming  In  an  In* 
*Ttrd  po«ition. 

BK'R  YL.  A  mineral  allied  to  the  emerald,  composed 
^5*  (ilira,  15  alumina,  14  glucine,  'I  lime,  I  oxide  of  iron. 
It  i*  usually  transparent,  pale  green,  and  in  beautiful 
cryttal*,  much  larger  than  those  of  the  emerald.  It  ia 
w  ojuamarine  of  the  jewellers.  The  flne*t  comes  from 

Brazil.  00       fronticr*  of  Cbln3'  fr°m  SU>erl*'and  from 

HESl'MEN.  An  obsolete  term  for  the  spores  or  feeds 
rf  the  lowest  kinds  of  plants,  especially  of  Algae. 

BETEL.  The  leaf  of  the  betel  or  Slriboa  pepper. 
*hich  Is  chewed  by  the  inhabitants  of  many  parts  of 
India  along  with  a  nut  of  the  areca  palm  tree  and  lime ; 
vhkh  substances  are  wrapped  in  tne  betel  leaf.  It  ia 
•end  and  narcotic,  and  stains  the  saliva  red. 

BETHY'LUS.  In  Entomology,  a  genus  of  Hymenop- 
terou*  insert*  of  the  family  P  roc  tot  rttp  idee. 

BETROTH  ME  NT.  A  mutual  compact  between  two 
r*rtle»,  by  which  they  bind  themselves  to  marry.  Be* 
trotbmrut  was  a  legal  contract  by  the  Roman  law,  as  it 
bow  I*  in  that  of  various  continental  countries.  In  Oer- 
Basy.  betroth  me  nts  are  either  public,  with  the  consent 
sf  relation*  anil  presence  of  witnesses  ;  or  private  (clan- 
-ettroe),  which  In  tome  countries  are  void,  in  others, 
although  valid  as  contracts,  punishable  as  misdemeanors. 
Public  betrothment  induces  the  obligation  to  marry. 
Bat  according  to  modern  practice  an  action  for  damages 
u  almost  the  only  way  of  enforcing  it ;  a  small  line  or 

eri,  nrncnt  being  the  utmost  criminal  penalty  fur  the 
'ioiation  of  the  engagement. 

BETULA'CE/E.  (Betula,  one  of  the  genera.)  A 
•mall  natural  order  of  plants,  containing  the  birch,  after 
which  It  takes  its  name,  and  the  common  alder.  The 
order  formed  part  of  what  were  formerly  called  Arncn- 
MMbT< 

BE'VEL.  (Tjit.  Wvium,  or/rise king  road.)  In  Archi- 
tecture, an  instrument  for  taking  angles.    One  side  of  a 


«o!id  body  is  said  to  be  bevelled  with 


-•ben  the  angle  contained  betweer 
gr-ster  or  less  than  a  right  angle. 
.  BEVEL  ANGLE.    A  term  used 


thcr 


BEVEL  _ 
-«>ote  an  angle  which  is  i 


artificers  to 
I  nor  half  a 


nrtit  angle. 

BKVP.L  GEER.  In  Mechanics,  a  species  of  w 
»ork,  hi  which  the  axles  of  two  wheels  working 


to 

"»*  kind  are  also 
teeth  may  be  rei 
Scr  W 


>  no  very  accurate  application  for  lord, 
and  frequently  subjoined  to  the  propel 


BIBLE  SOCIETY. 

BEZA'NT.  A  gold  coin  struck  at  Byzantium  (Cor.* 
stantlnople) :  they  varied  In  weight  and  in  value.  Bezants 
appear  to  have  been  current  in  England  from  the  tenth 
century  to  the  time  of  Edward  III.  Some  of  tbem 
weighed  about  twenty  grains.  According  to  Camden, 
a  piece  of  gold  which  was  anciently  offered  by  the  king 
on  high  festivals  was  called  a  bizantine,  and  valued  at 
16/.   There  were  also  white  or  silver  bezant*. 

Hi  /  \  n  r.  In  Heraldry,  a  circle,  or.  The  name  is 
derived  from  tho  gold  coins  of  the  Greek  empire,  termed 
bezant*,  or  byzantlnes,  by  the  people  of  the  West.  It  was 
prolvably  introduced  into  coat  armour  by  the  Crusaders. 

BE'ZOAR.  A  Persian  word  Implying  destructive  of 
poison,  and  applied  to  certain  intestinal  concretions  of 
animals,  called  bezoar  atones,  and  supposed  to  possess 


of  i-.ir- 


such  powers. 

BI.    (Lat.  bis.  twice.)   Signifies,  when 
other  words,  two,  twice,  or  double;  as  bicarbonate  of 
potash,  a  compound  of  potash  with  two 
bonic  acid  ;  bilocular,  two  « 
n  I A  RTF  CI."  LATE.  (1 
plied  in  entomology  to  the  antennae  of  i 
consist  but  of  two  joints,  and  also  to  the  I 
the  same  circumstances,  as  in 


;  bivalve,  two  valves,  Ac. 
bis,  articulusjofn/.)  AP- 


BIAURI'CULATE.   (Lat.  bis. 


In  Comparative  Anatomy,  signifies  a  heart  with  two  au- 
ricles, as  in  most  bivalve  molluscs,  and  in 
birds,  and  n 
BI'BLK. 


all 


(Gr.  fiiiXtt,  a  bookf 


tho 

of 


to  be  applied  emphatically  to  the  vol 
the  Old  ami  New  Testaments.  > 

The  sixth  article  of  the  English  Church  enumerates 
the  books  of  the  Old  Testament,  which  it  considers  ol 
canonical  authority  ;  in  which  it  follows  the  canon  re- 
ceived by  the  Jews  in  the  time  of  our  Saviour.  Tho 
apocryphal  writings,  which  are  accounted  authentic  by 
the  Roman  Catholics,  are  of  undoubted  antiquity,  bcinir 
com  prised  in  the  Septuagint  edition  of  the  Scriptures  ; 
but  their  authority  has  never  been  acknowledged  by  the 
Jews,  who  reckon  twenty-four  canonical  books ;  nor 
are  their  originals  found  In  the  Hebrew  language. 

The  canon  of  the  New  Testament  Is  now  received 
without  variation,  we  believe.  In  all  Christian  commu- 
nities. In  the  early  period  of  the  church,  the  authen- 
ticity of  particular  books  was  frequently  disputed,  and 
heretical  sects  attempted  to  foist  other  apocryphal  wri- 
tings into  their  place.  The  general  consent.  However, 
of  the  orthodox  church  may  be  inferred  from  catalogues 
extant  In  the  writings  of  many  of  the  Fathers  throughout 
the  first  four  centuries,  anu\  the  express  declaration  of 
the  council  of  Laodirea  and  others.  Some  latitude  of 
opinion  seems,  however,  to  have  been  allowed  in>  early 
times  respecting  the  book  of  Revelations  ;  and  some,  of 
the  Fathers  confess  that  the  genuineness  oC  St.  Paul's 
Enistle  to  the  Hebrews,  of  that  of  James,  of  the  second 
or  Peter,  and  two  last  of  John,  was  held  by  some  to  be 
undecided. 

BIBLE  SOCIETY.  THE  BRITISH  AND  FO- 
REIGN. A  society  established  in  England  in  the  year 
1404,  M  with  the  sole  object,"  as  it  it  expressed,  Ira  its 
regulations,  "  of  encouraging  a  wider  circulation  of  tho 
Holy  Scriptures  without  note  or  comment."  The  society 
took  its  rise  from  the  circumstance  of  the  complaints 
which  had  been  made  in  Wales  for  some  years  previous, 
respecting  tho  great  deficiency  of  Bibles  in  the  language 
of  the  Principality  —  a  want  which,  It  was  urged,  the 
Society  for  Promoting  Christian  Knowledge  had  very 
Imperfectly  supplied  '  Tho  earliest  promoters  of  this 
Institution  were  the  Rev.  Mr.  Charles  oi  Bala,  Mr.  Hughes, 
and  Mr.  Steinkoff,  minister  of  the  German  Lutheran 
Church.  Among  its  principal  patrons  may  be  mentioned 
Lords  Telgnmouth  and  Gambler,  Messrs.  Wilberforce, 
Granville  Sharp,  and  Charles.  Grant.  ThU  society  has 
now  auxiliary  establishments  connected  with  it  not  only 
in  all  the  principal  cities  of  tho  United  Kingdom,  hut 
throughout  Europe  and  North  America, 

Tho  principle  upon  which  the  Bible  Society  acts,  has 
always  been  regarded  with  jealousy  by  tho  high  church 
party  in  this  country.  In  the  first  place.  It  Is  looked 
upon  not  only  as  a  rival  to  the  venerable  Society  for  Pro- 
moting Christian  Knowledge,  which,  had  been  In  action 
since  the  year  1G99  \  but  as  casting  some  slur  upon  the 
latter  as  inefficient  in  its  operation  and  erroneous  in  its 
principles.  The  younger  society  also  admits  as  mem- 
bers the  adherents  of  every  religious  denomination,  and 
In  its  proceedings  maintains  an  absolute  neutrality  among 
them  — which  Its  opponents  consider  incompatible  with 
oftruechurchmanship.   Accordingly  many 


:  In  the  course  of  which,  however,  It 
that  tho  Bible  Society  has  gained  ground  In 
the  favour  of  the  established  church,  from  whence  a  large 
proportion  of  its  subscribers  are  now  derived, 
them  are  the  nan 

In  the  rej 
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Testaments  lisued  by  this  society  since 
t..  be  12.3-^,471.    The  number  issued  during 
the  year  ending  March,  I  MO,  was  776.360.   The  Income 
of  the  society  for  that  year  was  111,449/.  13».  Id. 

BPBL1CAL  HISTORY  and  LITERATURE.  The 
account*  of  the  books  of  the  Jewish  Scriptuies  ante- 
cedent to  the  captivity  are  few  and  indistinct ;  but  they 
arc  referred  to  under  the  titles  of  "  the  law,"  "  the  books 
of  Moses,"  and  "  the  books  of  the  law  of  Moses,"  by  Daniel 
(ix.  II.),  Esra  (vl.  18.),  and  Nehemiah  frill.  1.):  there 
are  also  other  passages  from  which  it  may  be  Inferred,  In- 
dependent of  the  internal  evidence  of  the  books  which 
wepossess,  that  there  existed  such  from  an  early  period. 

The  canon  of  the  Old  Testament  appears,  however,  to 
have  been  settled,  and  the  limits  of  inspired  Scripture 
determined  about  V)  years  after  the  return  from  the  cap- 
tivity, by  the  authority  of  Ksra  and  the  prophets  of  his 
day  ;  the  books  of  Nehemiah,  Malachi,  and  Eira  himself 
being  subsequently  added.  The  sacred  writings  which 
came  in  later  times  to  be  incorporated  in  the  collection  of 
the  Jewish  Scriptures  are  known  by  the  name  of  Apo- 
crypha, or  secret ;  they  were  undoubtedly  held  in  respect 
by  the  Jews,  and  by  the  Christians  afterwards  ;  hut  Pro- 
testants deny  that  they  wore  ever  held  to  be  inspired,  or 
their  authority  placed  on  the  same  footing  as  that  of  the 
canonical  Scriptures. 

At  a  later  period  we  And  passages  in  the  New  Testament, 
In  Philo,  and  most  distinctly  in  Josephus,  to  prove  the 
fact  of  this  collection  of  the  Scriptures  into  a  volume. 
The  books  themselves  are  first  specitied  by  Origcn,  who 
enumerates  twenty  two,  in  which  number  he  coincides  with 
Josephus.  His  fist  embraces  all  that  wc  consider  ca- 
nonical, and  rejects  the  Apocrypha. 

The  early  versions  which  illustrate  the  question  of  the  an- 
tiquity of  the  Hebrew  Scriptures  are  the  Samaritan  Pen- 
tateuch, and  the  Septuagint  or  Greek  translation.  It  is 
not  to  be  supposed  that  the  Samaritans  would  have adopted 
and  translated  the  books  of  the  Jews,  unless  they  had  been 
received  prior  to  the  separation  and  enmity  of  the  two  I 
peoples,  the  period  at  latest  of  the  return  from  the  cap- 
tivity. The  Samaritan  Pentateuch  now  extant  is  said  to 
be  a  version  from  the  earlier  Hebrew  Samaritan  into  the 
more  modern  Samaritan,  and  was  made  before  the  tine  I 
of  Origen.  The  part  of  the  Septuagint  which  comprises 
the  Pentateuch  was  made  about  the  year  D.  c.  285  ;  the 
translation  of  the  other  book  into  Hellenistic  Greek  ap- 
pears to  be  of  different  and  somewhat  later  dates.  • 

Next  in  order  to  these  may  be  mentioned  the  versions 
of  the  OldTestament  In  the  earliest  periods  of  Christianity, 
which  are  important,  not  as  assisting  us  to  ascertain  the 
antiquity  of  the  original,  but  as  contributing  to  our  know- 
ledge of  the  genuine  text.   These  may  be  divided  into 


1  The  Oriental,  comprising - 


The  Syriac  or  Peschito  (Hteral),  fr 


about  the  end  of  the  I 
the  Old  and  New  Testaments. 


hot* 


The  Coptic,  from  the  Septuagint  —  between  centuries 
two  and  five.    This  embraces  also  the  New  Testa- 


ment. 
The  Ethiopic, 


i 

the 
theN 


II.  The  Latin,  or  Western  :  — 
The  Italic,  from  the  Septuagint,  in  either  the  first  or 
second  century ;  only  fragments  remain :  it  embraced 
also  the  New  Testament. 
The  Vulgate,  made  from  the  Hebrew  by  Jerome, 
a.  D.  390.  This  translation  is 


authority  by  the  church  of  Rome. 
The  Gothic  version  of  Ulphilas,  which  was  made  from 
the  Greek  of  both  the  Old  and  New  Testaments,  in 
the  fourth  century,  has  not  come  down  to  us  entire. 
Only  a  small  part  Is  in  print. 

III.  The  Greek,  comprising  — 

The  version  of  Aquila. 

  of  Theodotlan. 

 of  Symmarhus. 

All  translated  from  the  Hebrew  ;  all  of  or  near 
the  second  century  ;  all  exist  only  In  the  fragments 
of  the  Hexaple  or  combination  of  six  versions  by 
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portance.   For  an  account  of  the  labours  of  the 
Jewish  schools  of  criticism  in  the  Interpretation  of  I 
Hebrew  text.  see  art.  Talmud. 

The  integrity  of  the  text  of  the  New  Testament  ha* 
been  established  by  the  collation,  wholly  or  in  part,  of 
071  manuscripts,  existing  either  entire  or  in  fragment*. 
These  have  been  classified  by  modern  critics  according  to 
recensions  or  families,  the  most  simple  of  whose  system* 
and  that  most  approved,  b  Schola's,  who  considers  all  the 
variations  that  exist  in  these  MSS.  to  he  resolvable  into 
their  having  been  transcribed  from  Constant inopolitan  or 
Alexandrian  exemplars.    The  former  he  considers  to 
have  been  from  the  earliest  times  the  most  strict  and  faith  - 
ful  recension.    It  was  that  which  was  principally  used  in 
the  liturgical  offices  of  the  East ;  and  its  fidelity  is  argued 
from  the  exact  uniformity  of  all  the  MSS.  which  can  be 
traced  historically  to  a  Constantinopolitan  origin.  Thi* 
may  be  accounted  fur  by  the  authority  inherent  in  the 
text  received  in  the  centre  of  the  imperial  power  and  of 
the  patriarchal  jurisdiction.    It  "is  also  consistent  with 
the  minute  care  with  which  the  rite*  of  the  Constantino- 
politan church  were  enjoined  by  Its  missionaries  upon 
their  converts  ;  and  alto  with  the  character  of  the  Greek 
fathers,  who  present  much  greater  exactness  and  uni- 
formity in  their  quotations  of  the  New  Testament  than 
the  African.    On  the  other  hand,  the  Alexandrian  copies 
have  been  written  with  a  considerable  degree  of  careless- 
ness, and  do  not  appear  to  have  been  intended,  even  in 
their  own  country,  for  reading  in  public  service.  They 
arc  said  to  partake  In  the  rash  and  speculative  spirit  of 
the  theologians  of  the  Alexandrian  church.    The  former 
of  these  recensions  has  been  ad  opted  in  the  Syriac,  Gothic, 
and  Sclavonic  versions.    It  is  that  also  which  forms  the 
basis  of  our  modern  text*.   The  latter  was  followed  by 
several  Latin,  the  Coptic, and  Ethiopic  translations.  Eras- 
mus conceived  the  idea  of  the  Greek  text  having  been 
purposely  corrupted  to  suit  the  Vulgate,  and  assign*  the 
council  of  Florence  in  1 139  as  the  authority  by  which  thi* 
transaction  was  effected.    This  opinion  continued  to  be 
held  under  the  title  of  the  Fccdus  cum  Grwcis,  with  more 
or  less  discussion  till  modern  times,  by  which  it  seems  to 
be  very  generally  rejected  as  untenable.    It  is  known, 
on  the  contrary,  that  in  the  compilation  of  hi*  translation, 
which  bears  the  name  of  the  Vulgate,  the  existing  Latin 
version  was  corrected  by  Jerome  from  the  Greek. 

BIBLIOGRAPHY.  (Gr.  £<Cam»,  a  book,  and  y>*;», 
I  describe.)  The  science  of  books.  The  know  • 
ledge  which  is  required  to  classify  books,  according 
to  the  various  subject*  on  which  they  treat,  has  been 
termed  intellectual  bibliography  ;  that  of  the  external 
peculiarities  of  books,  their  editions.  \c,  material  bibli- 
ography. The  first  branch  borders  closely  on  the  pro* 
vince  of  criticism  ;  for  the  most  valuable  bibliographical 
works,  being  what  arc  termed  In  French  "  catalogues 
raisonuees,  are  those  in  which  the  list*  of  books  art 
accompanied  with  SOBM  n  Mill  on  the  character  of 
their  contents.  The  second  branch  of  bibliography  ha* 
been  of  late  years  cultivated  with  ail  the  ardour  attached 
to  a  fashionable  and  somewhat  eccentric  pursuit.  The 
lovers  of  rare  editions  and  curious  copies  of  works,  from 
being,  to  borrow  a  French  term,  "  bibliophiles,  have 
formed  of  late  a  peculiar  sect  entitled  "  bibliomaniacs," 
with  whom  the  fancy  for  books  has  become  a  passion, 
like  those  of  Dutch  speculators  for  tulip*  and  pictures. 
Many  works  of  novel  and  curious  research  in  this  de- 
partment of  literature  have  been  recently  produced  to 
guide  their  taste,  and  gratify  their  appetite.  For  the 
purposes  of  the  common  student,  B  runs ft  Manuel  dm 
Libraire.  although  by  no  means  complete.  Is  still  the 
most  useful  Index  to  general  literature.  Many  books  of 
a  similar  character  exist  in  English,  but  none  that  can 
be  recommended  as  generally  valuable  ;  although  some 
of  those  devoted  to  particular  " 
especially  to  the  learning  of  ear 
curious  research.  Watt's  Bib 
though  useful,  from  its  double  arrangement ; 
suhjects  and  authors,  is  a  very  imperfect  wor 
The  following  list  contains  a  selection  fron 


of  the  subject. 


The  genuineness  of  the  Hebrew  text  was  preserved  after 
the  destruction  of  Jerusalem  by  the  sedulous  care  of 
learned  academies  which  flourished  at  Tiberias,  Babylon, 
and  other  places,  from  the  first  to  the  twelfth  centuries. 
The  date  of  the  Masora  Is  generally  fixed  about  the  fifth 
century.  This  work  consisted  of  a  most  minute  enume- 
ration of  the  sections,  verses,  words,  and  letters  of  the 
Scriptures ;  which  has  been  so  successful  in  fixing  the 
genuine  reading,  that  although  there  were  discovered 
upwards  of  800  discrepancies  between  the  Oriental  and 
Occidental  Recensions,  they  all  relate,  with  one  single 
exception,  to  vowel  points,  and  are  ef  no  kind  of  Im- 
144. 


works  which  we  possess,  In  I 
of  bibliography.  But  many  of  them,  from  the 
critical  matter  which  they  contain,  may  be  considered  to 
belong  to  the  history  of  literature,  as  well  as  of  books  and 
editions. 

I .  Introductory  Works  on  the  Science  of 
I'tignot,  Maimel  Bihlingraphique,  1*00. 
I'.fcnot,  ~ 

8vo. 
A  chard, 
1H07. 

Home,  Thi>mai  Hartwell,  Introduction 

Bibliography,  2 vols.  8vo.  l.ond.  i-i  i. 
Denis,    Einleitung   sur  Bikherkutide,  2  vo 

Vienna,  1796. 
Boulard,  Traitt  Elemental  re  de  Bibliographic 

I I .  Bibliography  of  the  O  riental  and  Classical 
Clarke,   Dr.  Adam,    Bibliographical  Die 

Miscellany,  8  vols.  X'lmo.  Lood.  lUOit-C. 
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BIBLIOGRAPHY. 

te  Lime,  BiWiotheca  Sacra.  2  vols,  fol.  Puis,  1723. 
Fiibnatu,  Bibliotheca  Grawa,  edited  by  I hu les,  12 torn. 

4to.  Hamburg,  1790.  1809. 
FaA-rtcttu,  liiuiiuthcca  I  .at  in  a.     By  Emesti.    3  vols. 

*vo.  1773-74. 

Fabric  tut.  Media?  et   Inlimic  .Etatii.     By  Manio. 

•  vol*.  4to.  Fata  v.  1759. 
Hot  wood's  View  of  the  various  Editions  of  the  Greek 

*nd  Woman  Classics,  177'>. 
Dtbdtm'i  Introduction  to  the  Knowledge  of  rare  and 

valuable  Editions  of  the  Classics.  2  vols.  8vo.  I*i7 

^(L*st  edition).  ^  ^     •  al  I  i  li        h  Is 
Ifasss  Manual  of  Classical  Bibliography,  2toU.  8vo. 

LVgh  Autori  Classic!  Biblioteca  Portabile  (Boni  and 
Gaxnba),  2  voLs.  12mo.    Venice,  1793. 

III.  Bibliography  qf  particular  Sciences  and  Branches  of 
1  .:.  r <.:>ii .  . 

Lipcruus.    Dtbliotheca*  (Thoologica,  Juridica,  Philo- 
sophies, Medica).  6  vols.  fol.    The  Juridica  by  itself 
has  been  reprinted,  with  sum " 
Leipssc,  1775-89.    The  whew 
the  utle  of  Hi  Idiot  heca  Krai  is. 
Mruscl.  Bibliotheca  Historica. 
Bib) >•  •cheque  Historique  de  la 
17S8,  1778. 

i't  I^cgal  Bibliography.  Svo.  Lond, 
Mathrmatica. 

Historian  Naturalis 


Ac.  in  4  vols. 


France.  5  vols,  folio, 
1807. 


IV.  Bibliography  qf  Modern  Nation*. 
Wnttt  Bibliotheca  Britannic*.  4  vols.  4to.  Edin.  1819. 
This  very  laborious  work  contains  a  mere  catalogue 
of  works,  arranged  alphabetically,  first  Under  the 
bead  of  writers,  and  then  of  subjects.  A  more  com- 
plete, and  more  critical  work  on  English  Biblio- 
graphy, is  among  the  greatest  desiderata  of  the 
\  day.  Dr.  Watt's  work  contains  many  foreign 
i ;  but  is  chiefly  devoted  to  English  literature. 
,  La  France  Litteralre ;  a  very  valuable 
.'  .   -      •)!   rrench  works   In  all  departments  of 

lit.  -rat  nre-     Pari*.  1*2*. 
ManucheUt,  Autori  d' Italia:  a  work  containing  li- 
terary history  and  biography,  with  bibliographical 
science.  2t.  fol.  Brescia.  1753.63. 

i  Belgica,  2  rob).  4to.  1739. 


V.  Bibliographical  H  orks  on  rare  Books,  Typographical 
Antiquities,  early  Editions,  See. 

>'<%-?,  (Tatalogu*  Ubrorum  Hariorum,  Svo.  1732. 
Gerdesiut,   rlorilcgium  Librorum    Bariorum,  8vo. 
1731. 

ClciH.  nt,  Bibliothcque  Curieuse.  ou  Catalogue  Ilaisonnc 
des  Livrcs  Hares,  4to.  1750-60.    A  minutely  critical 


Universalis, 


Typographic! 
>.    Hamb.  1719-41 


ab  Art  is  Invent*: 
Several  sup- 


Bibliotbeca 
7  vols.  8vo.  1770-91. 
Mairutrre,  Annates  T 
Orlgine,  5  vols.  4to. 
;     •  i      ,  ha\  •         n  published 

Panzer,  Annates  Typographic!  abArtls  inventa?  Orlgine 
ad  Annum  1500.  (It  is,  however,  carried  down  to 
1536.)  11  vols.  II...  Nuranb.  1793. 1803. 
James's  Typographical  Antiquities,  first  edition,  1749  ; 
republished  bv  Mr.  Iluhet  in  3  vols.  4to.  1790  ;  and 
hy  l'r  fhbdm. 
Dihdtn,  ittbliotheca  Spenceriana  (a  catalogue  of  books 
in  the  Spencer  library,  printed  before  1500),  4  vols. 
No.  1814.  Well  known,  like  most  of  the  other  work* 
of  this  distinguished  bibliographer,  for  the  minute- 
of  its  research  and  extreme  beauty  of  embel- 


oie»  ie,  o  vois.  wvo.  ihio. 

struct  ire,  ou  Traite  do  la 
.reset  singulars,  with  sup- 
in  all  10  vols.  8vo.  ParU.  171*.  1702.  The 
"  work  on  the 
Llvrea 


rares,  2  vols.  8vo.  Paris, 


Raynonard,  HUtorie  de  V 
ALOIM 


Editions. 


VI. 


Works. 


Blbliographl.iue,  3  vols.  8vo.  Paris.  17M). 
lei  du  Llbraire.  3rd  and  enlarged  edition. 


4  vols.  8vo.  1820.  A  work  of  the  greatest  utility 
Two  Mjpplementary  volumes  were  published  In  1832. 

Uorh&f,  Polyhlstor  Literarius,  Phllosnuhicus  et  Prac- 
wiv  tim'e.Siuon  l»y  Fabrii  lus,  2vols,  I  ...  1717. 

Swi,  OnomasUcon  Literariuro,  8  vols.  4to.  1759.  1*03. 
US 


BILD8TEIN. 

BICA'LCARATE.  (LaL  bis,  calcmr,  a  tpur.) 
a  limb  or  part  is  armed  with  two  spurs. 

BICE.  In  Painting,  a  light  blue  colour  prepared 
from  smalt.  From  it,  by  a  mixture  with  yellow  orpiment, 
another  colour  U  formed  of  a  green  hue,  bearing  the 
same  name. 

BI'CEPS.  (.Lit.  bis,  twice,  and  caput,  kcatt  )  An  ana- 
tomical term,  applied  to  muscles  having  a  double  inser- 
tion, or  which  arise  by  two  heads. 

BICO'LLIGATE.  (Lat.  bis,  twice,  colligo,  /  bind 
together.)  In  Ornithology,  a  term  signifying  the  con- 
nexion of  all  the  anterior  toes  by  a  basal  web. 

Bl'COLOK.    (Lat.  bis.  color,  colour.) 
animal  or  part  is  of  two  colours. 

BlCO'IlNIS.  (Lat.  bis,  cornu,  a  horn.)  In  Zoology, 
when  an  animal  or  part  has  two  horns,  or  two  horn-like 
processes.  In  Anatomy,  when  the  \ 
like  bonis,  as  in  most  quadrupeds. 

BICCSPIS.    (Lat.)    A  tooth  with  two  points. 

BIDH'NTATE.  ■  I -at.  bis.  dens,  a  tooth.  >  When  an 
animal  has  but  two  teeth,  as  the  Dclphmus  b tarns  ;  or 
when  a  part  has  two  tooth-like  processes. 

BIE'NNIAL.  (Biennis,  of  two  years'  duration.)  A 
term  applied  to  plants  which  grow  one  year  and  flower 
the  next,  after  which  they  perish  ;  they  only  differ  from 
annuals  in  requiring  a  longer  period  to  fruit  in.  Most 
biennials,  if  sown  early  in  the  spring,  will  flower  in  the 
autumn,  and  then  perish,  thus  actually  becoming  an- 
nuals. 

BIESTINGS,   The  name  given  to  the  first  milk 
yielded  by  a  cow  after  calvinu. 
BIFA'RIOUS.   (Lat.)   Arranged  In  two  rows. 
Bl'FORATB.  (Lat.  bis,  foro.  / pierce.)  Having  two 
perforations,  as  the  anthers  of  a  Rhododendron. 

BPFOR1NES.  Singular  bodies  lately  discovered  in 
the  interior  of  the  green  pulpy  part  of  the  leaves  of  some 
Araceous  plants.  They  are  minute  oval  sacs,  tapering  to 
each  end,  where  they  are  perforated;  they  are  apparently 
composed  of  two  bags  one  within  the  other,  the  space  be- 
tween the  bags  being  filled  with  a  transparent  fluid,  and 
the  Inner  bag  Itself  with  fine  spicular.  When  the  bi- 
forine  is  placed  In  water  it  discharges  its  spiral*?  with 

t  from  one  end.  and  then  from 


considerable  violence,  first 

another,  recoiling  at  every  discharge,  and  eventually 
when  it  becomes  a  flaccid  motionless 


of  the 


emptying  itself, 
bag.   Nothing  is 
these  bodies. 

BIFU'HCATE.  (Lat.  bis,  furca,  a  fork  )  When  a 
part  has  two  prongs  like  a  fork. 

BI'GAMY.  (Lat.  bis,  twice,  and  Gr.  ymuf,  mar- 
riage. )  The  offence  of  contracting  a  second  marriage 
during  the  life  of  the  husband  or  wife,  which,  by  the 
law  of  England,  is  felony,  punishable  by  transportation 
for  seven  years,  or  imprisonment  for  two.  Bigamy,  by 
the  canon  law.  signified  a  second  marriage  after  the 
death  of  the  first  wife,  or  a  marriage  with  a  widow  ;  and 
incapacitated  the  party  contracting.  See  Makhi age. 
Law  op. 

BIGHT.  Part  of  a  rope  between  the  ends  ;  bight  is 
also  a  shallow  bay  or  hollow  in  the  line  of  sea  coast.  ' 

BIGNONIA'CE.E.  (So called  from  Blgnon,  a  French 
man  of  letters,  and  the  friend  of  Tournefort. )  A  natural 
order  of  Didynamou*  plants,  usually  having  a  twining 
stem,  large  trumpet-shaped  flowers,  and  a  pod-like  cap- 
sule with  winged  seeds.  Some  of  them  are  trees  of 
considerable  size,  and  furnish  timber  valuable  In  the 
countries  where  it  Is  produced  ;  but  the  greater  part  are 
Interesting  only  for  the  beauty  of  their  flowers,  in  which 
respect  this  order  yields  to  no  other.  Bignonia  \ 
Pandora',  srauinoctialis,  eherere,  and  gre 
probably  the  handsomest  twining  plants  known. 

BI'JUGATE.  (Lat.  bit  andjuguM,  a  yoke.)  Com- 
posed of  two  pain  of  any  thing ;  a  term  applied  to  leaves 
pinnated  with  two  pairs  of  leaflets. 

BIKH.  A  deleterious  plant  inhabiting  Nepal,  and 
used  by  the  natives  of  that  country  to  poison  their  wells 
when  the  British  troops  invaded  it.  The  Actmitum 
feras  has  been  ascertained  to  bo  this  poison,  which,  like 
that  of  all  other  Banunculaccous  plants.  Is  volatile  ;  and 
although  highly  dangerous  when  fresh,  soon  loses  its 
activity  when  exposed  to  the  air. 

BILA'BIATE.  (Lat.  bis  and  labium,  a  lip.)  When 
a  flower  has  all  or  any  of  Its  parts  collected  into  two  scpa- 
rate  part-eN  or  lipt.  Tfcttl  a  calyx  having  two  ol  it> 
sepals  collected  into  one  parcel,  and  the  others  Into  a 
second  parcel,  or  a  corolla  with  its  five  petals  adhering 
two  and  three  together,  are  bilabiate. 

BlLAME'LLATE.  (Lat.  bis.  lamella,  a  plate.)  When 
a  part  i«  divided  longitudinally  into  two  lamella?. 

BI'LBERRY.  A  small  bush  inhabiting  the  northern 
parts  of  Europe  in  mountainous  situations,  and  bearing 
small  black  berries,  which  are  eaten  by  country  people, 
and  are  a  favourite  food  of  deer.  It  is  the  Vaccinium 
myrtillns  of  Botanists. 

BILDSTEIN.  (German.)  A  mineral  composed 
chiefly  of  silica  and  alumina,  with  a  little  oxide  of  Iron, 
It  is. 
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BILGE. 

BILE.  (Lat.  bill* ;  uid  to  be  derived  from  bis, 
twice,  and  11*.  contention,  as  being  the  supposed  cause  of 
anger  and  dispute.)  A  fluid  secreted  in  the  liver,  of  a 
yellow  colour,  and  a  nauseous  taste,  compounded  of 
sweet  and  bitter ;  it  sinks  in  water*,  and  mixes  with  it 
in  all  proportions  ;  it  is  slightly  alkaline,  and  feels  soapy. 
It  contains  a  peculiar  bitter  principle,  which  has  been 
called  picramei,  and  a  little  free  sinla  and  saline  matters. 
According  to  Berselius,  the  solid  constituents  of  bile 
amount  to  about  one  tenth  of  its  weight. 

BILGE.  The  lower  or  flat  part  of  the  bottom  of  a 
ship  on  which  she  rests  when  aground.  —  Bilge  of  a  cask, 
the  middle  part  between  the  ends,  in  which  the  bung- 
hole  is  placed. 

BILGED,    flaring  the  bottom  storo  in. 

BILGE  WATER.  The  water  that  collects  In  the 
bottom,  by  leakage  or  otherwise.  It  has  usually  a  pecu- 
liar and  offensive  smell.  When  a  ship  is  tight  the  bilge 
water  when  pumped  up  is  dark ;  In  a  leaky  ship,  it  comes 
u j)  ciiiito  c 

BPLIARY  CALCULI.  Are  concretions  which  form 
In  the  gall-bladder  (gall  stones)  or  bile-ducts.  They 
aro  generally  composed  of  a  peculiar  crystalline  fatty 
matter,  which  has  been  called  choletterine. 

BILL.  A  legislative  measure  Introduced  into  par- 
liament Is  so  called  until  it  has  acquired  the  force  of  law 
bv  receiving  the  royal  assent.  Bills  are  either  public  or 
private  ;  a  distinction  founded  rather  on  usage  and  pre- 
cedent, than  on  any  exact  definition.  The  immediate 
parliamentary  consequence  of  the  distinction  is  the  pay- 
ment of  certain  fees  to  the  oftfrers  of  the  house,  which 
are  due  by  custom  on  private  bills.  According  to  Mat- 
sell,  this  difference  between  private  and  public  bills  was 
recognised  as  long  ago  as  IG07.  It  is  a  general  rule  of 
parliamentary  proceeding,  that  the  same  bill  or  question 
cannot  be  twice  offered  in  the  same  session.  But  at 
every  stage  of  a  bill,  the  whole  of  it  is  supposed  to  be 
before  the  house  ;  and  consequently  if  words  hare  been 
inserted  by  way  of  amendment,  the  sense  of  the  house 
may  again  be  taken  respecting  them  at  a  subsequent 
stage,   See  Parliament. 

BILL  OF  SALE.  In  Law,  a  contract  under  seal,  by 
which  a  man  passes  his  interest  in  goods  and  chattels 
to  another,  ana  which  does  not  require  either  valuable 
consideration  or  actual  transfer  of  the  goods  to  support 
it,  as  between  the  vendor  and  vendee ;  although  as  lietween 
the  vendee  and  the  vendor's  creditors  the  absence  of 
•uch  consideration  and  transfer  would  in  general  be  held 
indicative  of  fraud,  and  invalidate  the  contract. 

BILL  OF  HEALTH.  A  certificate  or  Instrument, 
signed  by  proper  authorities,  delivered  to  the  masters  of 
ships  at  the  tunc  of  their  clearing  out  from  all  ports  or 
places  suspected  of  being  Infested  by  particular  disorders, 
certifying  the  state  of  health  at  the  time  that  such  ships 
■ailed.  Bills  of  health  are  of  three  ton&i— clean,  fo%U,  and 
$uspectcd.  which  are  self-explanatory  terms. 

BILL  OF  LADING.  A  memorandum,  subscribed  by 
the  master  of  a  ship,  acknowledging  the  receipt  of  goods 
intrusted  to  him  for  transportation,  and  binding  himself 
(under  certain  exceptions)  to  deliver  them  to  the  person 
to  whom  they  are  addressed,  in  good  condition,  fur  a 
certain  remuneration  or  freightage.  Of  bills  of  lading 
there  are  usually  triplicate  copies  ;  one  for  the  party 
transmitting  the  goods,  another  for  the  person  to  whom 
the  goods  are  addressed,  and  the  third  for  the  master. 

BILL  OF  EXCHANGK.   See  Exchangs. 

BILL  OF  RIGHTS.  In  Law,  the  declaration  de- 
livered by  the  two  houses  of  parliament  to  the  Prince  of 
Orange,  February  13.  1688,  at  the  period  of  his  suc- 
cession to  the  British  throne;  In  which,  after  a  full 
specification  of  various  acts  of  James  II.  which  were 
alleged  to  be  Illegal,  the  rights  and  privileges  of  the 


PLLET.  In  Heraldry,  a  bearing  of  which  the  origin 
Is  very  uncertain  ;  represented  of  an  oblong  square  form, 
sometimes  showing  the  thickness,  and  always  with  a  flat 
surface.  Billetty,  or  scmee  of  billets,  signifies  that  the 
escutcheon  or  charge  is  strewed  over  with  these  bearings, 
without  regard  to  particular  number  or  station. 

BI'LLIUN.  In  Numeration,  denotes  a  million  of 
millions,  and  is  expressed  bv  1 ,0000,0000,0000.  The 
French  use  the  same  word  to  denote  a  thousand  millions. 
The  term  is  probably  a  contraction  of  bit  and  million  ; 
whence  the  English  signification,  u  million  of  millions, 
a|>|x«ars  more  according  to  analogy.  Thus  biquadratic 
means  the  square  of  a  square,  or  the  product  of  two 
quadratics. 

BILLS  OF  MORTALITY,  are  accounts  of  the 
number  of  births  and  burials  within  a  certain  district  in 
every  week,  month,  quarter,  or  year.  These  were  first 
compiled  in  London,  alter  the  great  plague  of  1991 ;  and 
ten  vears  afterwards  began  to  tie  returned  weekly.  Se- 
veral of  the  parishes  uow  included  witiiin  the  metropolis 
(as  Marylcbonc  and  Paneras)  are  not  within  the  bills  ol 
mortality.    See  Mortality. 

HI'I.OBATK.   (Lat.l>ifc,lobus.fl/ocV)  Whenapart 
Is  divided  into  two  lubes,  or 
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a  cell.) 


BINOCLE. 

BILO'CULAR.   (Lat.  bis, 
two  cells. 

BIMA'CULATE.  (Lat.  bis,  macula,  a  tpot.) 
an  annual,  or  part,  is  marked  with  two  spots. 

BI'MANA.  (Blmana.  two-handed.)  The  term  ap- 
plied by  Cuvier  to  the  highest  order  of  mammalia,  of 
which  man  is  the  type  and  sole  genus. 

BIME'DIAL.  In  Geometry,  when  two  lines  com- 
mensurable only  In  power  (for  example,  the  diagonal 
and  side  of  a  square)  are  joined  together,  the  sum  is 
irrational  with  respect  to  either  of  the  two  lines,  and  is 
called  by  Euclid  a  bimedial. 

BPNARY  ARITHMETIC.  (Fr.  binalre,  from  binus, 
dual,  or  by  ttrot.)  A  species  of  arithmetic,  proposed  by 
Leibnitz,  and  founded  on  the  shortest  and  simplest 
progression ;  namely,  that  which  terminates  with  the 
second  cipher.  In  the  binary  notation,  therefore,  only 
two  characters  are  required.  I  and  0,  the  sero  having  the 
power  of  multiplying  the  number  it  follows  by  two,  as 
In  the  common  notation  it  multiplies  by  ten.  The  num- 
ber one  is  represented  by  I  ;  two,  by  10 :  three,  by  1 1  ; 
four,  by  100  ,Jire,  by  101  ;  it,,  by  110 ;  seren.  by  111  ; 


required,  even 
when  the  numbers  to  be  expressed  are  small.   We  will 

Svc  an  example  from  the  Encyclopedic  Methodiquc  of 
e  method  of  expressing  a  number  by  the  binary  scale, 
and  of  finding  the  value  of  a  number  so  expressed. 

It  is  convenient  to  begin  with  forming  a  table  of  the 
powers  of  2,  namely,  2°,  2>,  2»,  2s,  Ac.  They  are  1,  2,  4, 
8, 16,32,64,  :■:<*.  Suppose,  now,  It  were  required  to  express 
the  number  230  by  the  binary  scale.  Seek  in  the  table  the 
greatest  power  of  2  contained  In  230 ;  it  is  found  to  be  1 28, 
which  Is  tbcHth  number  in  the  table;  hence  the  expression 
will  contain  8  ciphers,  and  the  first  on  the  left  hand  is  1. 
Subtract  128  from  230,  there  remains  102;  the  highest 
power  of  2  contained  in  this  is  64,  which  is  the  seventh 
number  in  the  table.  The  second  cipher  will  therefore 
be  also  I.  Subtract  61  from  102,  and  there  remains  38. 
But  the  sixth  number  in  the  table  is 32,  which  is  contained 
in  38  ;  therefore  the  third  cipher  in  the  expression  is  still 

1.  Subtract  32  from  38,  there  remains  6;  but  the  fifth 
number  in  the  table  is  16,  which  Is  not  contained  in  6  ; 
therefore  the  fourth  cipher  of  the  expression  is  0.  The 
fourth  number  in  the  table  is  8,  which  is  not  con- 
tained in  6  ;  therefore  the  fifth  cipher  must  also  be  0.  'J 'lie 
third  number  In  the  table  is  4,  which  is  contained  in  6 ; 
therefore  the  sixth  cipher  will  be  I.  Subtracting  4  from 
6  there  remains  2 ;  but  the  second  number  in  the  table  Is 

2,  therefore  the  seventh  cipher  is  1.  The  last  difference 
is  zero  ;  therefore  the  last  cipher  in  the  expression  is  0. 
Collecting  all  these  results,  we  find  the  number  210  la 
expressed  in  the  binary  scale  by  1 1 1001 10. 

Next,  suppose  It  were  required  to  determine  the  value 
of  the  expression  110101  in  the  binary  scale.  As  there 
are  here  six  ciphers,  we  look  for  the  sixth  number  in 
the  above  table,  and  find  32,  which  Is  the  value  of  the  first 
cipher.  The  following  cipher  represents  the  fifth  number, 
and  Is  consequently  equal  to  16.  The  third  cipher  is  0, 
and  its  value  nothing.  The  fourth  cipher  corresponds  to 
the  third  number  in  the  table,  and  represents  4.  The 
fifth  cipher  Is  0,  and  its  value  nothing.  The  last  i 
corresponds  to  the  first  number  of  the  table,  which  ' 
The  whole  expression,  therefore,  110.101,  is  . 
J2  +  16  +  4  +  1  =  53.    It  I 


For  information  on  the  subject  of 


see  Utiiet  Philosophy  of  Arithmetic 
BINARY  MEASURE. 

Dt  is  equal  to  that  of  falling,  usually  called  common 


(Lat.  binarius.  belonging 
to  two.)    In  Music,  that  in  which  the  raising  the  hand 


time.  The  Italians  are  accustomed  after  a  recitative!  to 
use  the  phrase  a  tempo  giusto,  to  indicate  that  the  measure 
is  to  be  beat  true  and  correct,  which  is  otherwise  con- 
ducted in  the  recitative  in  order  to  express  passion,  Ac. 

BPNAT.  (Lat.  bis  and  natns,  born.)  When  two 
bodies  of  the  same  nature  spring  from  the  same  point,  as 
often  happens  in  the  segments  of  leaves. 

BIND.  (Ger.  binden,  to  fatten  together.)  In  Music, 
the  same  as  a  ligature  or  tie  for  the  purpose  of  grouping 
notes  together. 

Bind.  The  Indurated  clay  of  coal  mines.  Binding  in 
agriculture  is  tying  up  sheaves  of  corn. 

BlNE'RVATK.  (Lat.  bis.  ncrva,  a  nerve.)  In  En- 
tomology, when  the  wing  of  an  Insect  is  supported  by  only 
two  nerves. 

BPNNACLE.  The  case  or  stand  In  which  the  steering 
compass  is  placed  ;  it  is  fixed  near  the  tiller  or  wheel. 
At  night  the  compass  is  illuminated  by  a  lamp  placed 

over  it. 

HPNOCLE.  or  BINOCULAR  TELESCOPK.  (  Lat. 
binus,  double,  and  ocu^' tke  ^j1^0'0^^0  wnich 
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BINOMIAL. 


at  the 


BINO'MlAL.  (Lat.  bU,  twice,  and  Or  lav.) 
In  Algebra,  signifies  a  Quantity  composed  of  two  terms, 
connected  together  by  the  signs  +  or  —  ;  thus,  a  +  ft  and 
c  —  $  are  binomial  Quantities. 

BINO'MlAL  THEOREM.    A  formula  discovered  by 
Newton,  of  singular  use  in  algebra,  by  which  a  binomial 
-  be  raised  to  any  power  m,  the  exponent  m 
-  or  a  traction,  positive  or 


•  +7 

t«-  I)  (•»  — 2)  -,-3 


this:  — 
-ft+pl^Lll0-« 


ft*  + 


l 


6»  + 


(«-!)  («-2)  (wi-3) 


■  —  4 


IS  3  4 

ft*  +  Ac. 

And  the  mere  inspection  of  the  terms  will  give  a  better 
Idea  of  the  manner  iu  which  they  are  successively  formed 
tin.)  any  explanation. 

When  the  exponent  m  U  a  whole  positive  number,  it 
Is  evident  that  the  series  has  a  finite  number  of  terms  ; 
suppose,  fur  example,  m  ~  3,  then  m  —  3  =  0;  and  all 
tW  terms  into  which  m  —  3  enters  as  a  co-efficient 
beexwne  equal  to  zero,  or  vanish.  But  on  looking  at  the 
series,  we  find  m  —  3  entering  the  fifth  term,  and  it  will 

COn*.:-.<jr  ill  ill  the  Sue.  <  t  ,<,)•!,;  ;  therefore,  WbjSSJM  Iflfcl 

series  can  only  have  four  terms;  and.  generally,  the  number 
of  terms  of  the  series  exceeds  the  exponent  by  one.  When 
■  is  a  fractional  number,  or  is  negative,  the  series  does 
not  terminate,  and  will  only  express  approximately  the 

rah*  of  (a  +  ft)"  when  it  is  convergent ;  that  is  to  say, 
when  every  individual  term  of  the  series  is  greater  than 
that  which  succeeds  it.  For  example,  let  the  expression 
to  be  developed  be  (xx  +  «)*,  which  signifies  the  square 
root  of  the  binomial  (x3  +  y).  Comparing  this  with  the 
above  formula,  we  have  evidently  — 
{mm  +  y)\  =  x<i  +  J  xxj—  ly 

+  #(1  —  1)«*~*V  +  &C. 

=  x+-^-+Q^r  +  Ac. 
2  m  8x» 

whicb  goes  on  for  ever  ;  but  which,  supposing  x 
than  unity,  approaches  nearer  and  nearer  to  the 
value  of  the  root  of  x»  +•  y ,  as  the  number  of  terra.* 
"i  becomes  neater.  " 

to  determine  whether  in  any  given  case  the 
series  is  convergent,  we  have  only  to  compare  two  suc- 
cessive terms  of  the  development  of  (a  ■*■  &)".  For  ex- 
ntple.  take  the  fourth  and  fifth  ;  rejecting  the  common 

factors,  the  fourth  is  to  the  fifth  as  a*"*  :  ~Lo"i-«ft; 
ssj-S.A 

that  is.  as  1  to  — 4  -  - ;  therefore  the  fifth  will  be  smaller 

than  the  fourth,  or  the  series  will  be  convergent  if  (m— 3 )  b 
It  smaller  than  4  a.  In  general,  let  n  be  the  order  of  any 
t-nn  to  the  development  of  («  +  ft)  ■  :  this  term  will  be 

SW      W  +  l  ft 

to  the  succeeding  in  the  ratio  of  1  :    ■  :  —  »  »nd 

n  a 

the  terms  will  always  go  on  decreasing,  or  the  series  will 
be  convergent  when  (m  —  n  +  1 )  A  is  smaller  than  n  a. 

The  principal  use  of  the  binomial  theorem  is  to  find 
sporoxfraate  values  of  the  roots  of  quantities  by  expand 


I 


tog  th*in  into  series.  The  demonstrations  which  bare 
keen  given  of  It  are  very  numerous,  and  one  or  other  of 
t;-~n  mav  !»•  found  In  any  work  on  algebra.  For  one 
of  the  neatest  and  most  concise  we  refer  to  the  article 
"  Ai*»-bra  "  In  the  Encyclopedia  Jlrilannica,  7th  edition. 

BIO'CELLATE.  (Lat.  bis,  ocellus,  an  eyelet )  In 
Entomology,  when  an  insect's  wing  is  marked  with  two 
*re-like  spots. 

BIOGRAPHY.  (From  the  Greek  word  fiin,  life,  and 
/  describe.)  The  history  of  the  life  of  an  indi- 
vidual. Biography,  in  the  progress  of  literature,  ap- 
p*ars  to  be  nearly  coeval  with  history  itself.  It  has  been 
•.f-iiiou.lv  df  '*cribed  as  "  history  teaching  by  example,  ;" 
sad  this  mode  of  Instruction  was  perhaps  peculiarly  ap- 
propriate to  early  and  simple  times,  in  which  the  relative 
import  ance  of  individual  men  to  the  society  in  which  they 
ihed  was  greater  than  It  can  ordinarily  be  in  periods  of 
aire  advanced  civilisation.  But,  although  we  have 
Buttcet  of  many  biographical  writers  among  the  classical 
snrhors  of  Greece,  none  of  their  works  have  been  pre- 
served to  us  (if  we  except  the  short  narrative  of  the 
exploits  of  AgesiUus  by  Xenophon,  for  his  celebrated 
Memorabilia  of  Socrates  are  rather  In  the  form  of  a  col- 
Wtton  of  sayings  and  anecdotes  than  a  memoir)  of  earlier 
•ate  than  the  Roman  Empire.  It  Is  to  a  comparatively  | 
Ute  aav  that  we  owe  all  the  more  Interesting  works  of  this 
description  which  antiquity  has  bequeathed  to  us,  some 
are  among  the  most  popular  relics  of  the  classical 
«rw_the  Lives  of  Illustrious  Men,  by  Plutarch  and 
Cornelius  Nepo* ;  the  Live* qf  the  Cottars,  by  Suetonius,  a 
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BIQUADRATIC  EQUATION. 

work  of  which  tho  details  are  strictly  biographical  ;  and 
the  /.is**  qf  ike  Philosopher,,  by  TMogenes  Laertlus. 
Biography  may  be  said  in  strictness  to  differ  from  history 
not  merefy  in  the  extent  of  the  subject,  but  also,  and  per- 
haps more  characteristically,  in  the  mode  in  which  that 
subject  U  treated.  Thus,  in  classical  literature,  the  works 
of  Quintus  Curtius  and  Arrian.  although  devoted  ex- 
clusively to  the  actions  of  a  single  individual  (Alexander), 
are  not  usually  termed  biographies ;  not  only  because 
the  Individual  In  question  was  the  leader  and  foremost 
in  a  course  of  great  public  events,  but  also 
those  public  events  form  the  subject  matter  of 
>rks,  and  not  the  more  peculiar  details  of  the 
personal  life  of  their  heroes.  They  are  therefore  more 
accurately  denominated  histories  than  biographies.  On 
the  other  hand,  the  Lives  qf  the  Twelve  Carsars  by  Sue- 
tonius form,  as  has  been  said,  a  series  of  biographies, 
although  the  persons  who  furnish  the  subject  were, 
like  Alexander,  arbiters  of  the  destinies  of  a  great  part 
of  mankind ;  because  the  details  which  they  contain 
arc  chiefly  of  a  private  and  personal  nature.  It  Is  the 
object  of  history,  among  Its  other  lessons,  to  make  us 
acquainted  with  the  influence  which  tho  actions,  the 
characters,  and  the  thoughts  of  individual  men  have 
produced  on  the  course  of  events  affecting  society  in  ge- 
neral :  conversely,  It  appears  to  be  the  province  of  the  bio- 
grapher to  detail  the  effects  which  have  been  produced 
by  external  occurrences  and  circumstances  on  the  < ' 
ter  and  conduct  of  individuals.    Srt-  Memoir. 

BIPE'CTIN  ATE.  ( Lat.  bis.  pecten ,  a  comb. ) 
a  part  ha*  two  margins  toothed  like  a  comb. 

BI'PELTATE.  (Lat.  bis,  pelta,  a  buckler.)  When 
an  animal  or  part  has  a  defence  like  a  double  shield. 

BIPU'PILLATE.  (I,at.  bis.  pupil  la.  a  pupil  )  In 
Entomology,  when  an  eye-like  spot  on  the  wing  of  a 
butterfly  has  two  dots  or  pupils  within  it  of  a  different 
colour. 

BIQUADRA'TIC.  In  Algebra,  denotes  the  power  Im- 
mediately succeeding  the  cube  ;  that  is,  the  square  of  the 
square,  or  fourth  power. 

BIQUADRATIC  EQUATION.  Is  an  equation  in 
whicb  the  unknown  quantity  rises  to  the  fourth,  but  not 
to  a  higher  power.  An  equation  of  this  kind,  when 
complete,  Is  of  the  form  x*  +  Am3  +  Br9  +  Cx  +  D  =  o, 
where  A,  B,  C,  and  D,  denote  any  known  quantities 
whatever.  Lewis  Ferrari,  an  Italian  geometer,  and  a 
pupil  of  the  celebrated  Cardan,  made  the  discovery  that 
the  resolution  of  a  biquadratic  equation  can  always  be 
reduced  to  that  of  a  cubic  equation.  Of  the  various  ways 
In  which  thin  reduction  can  be  effected,  the  following,  pro- 
posed by  Euler,  and  explained  at  length  in  his  A  fa  bra,  is 
perhaps  the  simplest.  The  first  step  of  the  process  Is  to 
transform  the  given  equation  into  another  in  which  the 
second  term  is  wanting.  This  can  always  be  done  by 
assuming  y  —  J  A  -  x.  and  substituting  it  for  x  in  the  pro- 
posed equation  j  anew  equation  wiU  result,  having  the 


form 


to  the  solution  of  this  that  our  i 


(1) 


and  it  is 
need  be  < 

Assume  y  =  +  */h  +  «"»  suppose  a,  A.  c.  to 
be  three  roots  of  the  cubic  equation  *>  +  Px»  +  Qt  - 
R  =  <>.  By  the  theory  of  equations  the  co-efflclent  of 
the  second  term  Is  the  sum  of  all  the  roots  with  their 
signs  changed  ;  the  co-efllcient  of  the  third  is  the  sum 
of  the  products  of  the  roots  combined  by  pairs;  and 
the  last  term  is  the  product  of  all  the  roots  jslth  «he 
signs  changed.  We  have  thereforo  «  +  ft  +  c  =  —  P. 
aA  +  <sc  +  ftc  =  Q,  and  a  A  c  —  R.  From  the  assumed 
equation  y  =  <s/«  +  V*  4  */>i  we  get  by  squaring  jy«  ■ 
a  +  A  +  c  +  2  Wab  +  \*ac  +  \/Ac) ; 
tutlng  —  P  (<  r  n  +  b  Jf  c.  and  transposing 

s/*  +  P  s  3  (y/ab  +  ■s/ac  +  ^/bc). 
Squaring  this  equation  also,  we  get  after  reduction  y*  + 

2P|r»  +  P*  =  4(flA+ac  +  Ac)  +  8 ySTc  (</a  +  V*  + 
^c),  which,  on  substituting  R  and  y  for  tbeir  values 
given  above,  becomes 

y*  +  Vy*  +  P*  =  4  Q  +  8sVR. 
and  by  transposing 

y*+  2P|r*-8s/4/R  +  P*-4Q  =  o.  (2) 
Now.  one  of  the  roots  of  this  biquadratic  equation  Is 
y  a  i/a  +  v"*  4  "k/c  5  Msd  a.  A,  e,  are  the  three  roots  of 
the  cubic  equation,  z3  +  Pz1  +  Qz  —  R  -  o ;  conse- 
quently, by  resolving  the  cubic  we  get  the  values  of  a, 
A,  e  ;  and  thence  y,  the  root  of  the  biquadratic,  becomes 
known. 

To  apply  this  solution  to  the  proposed  equation  (1), 
the  co- efficients  P,  Q,  R,  of  the  resolved  equation  (2), 
must  be  determined  in  terms  of  p,  q,  r.   Comparing  the 


ux  +  py*  +  qy  +  r  =  o. 


y*  +  21'^  -  8VKy  tP-iQio, 
we  find  2  P  =  p,  -  VR  -  a,  P3  —  4  Q  =  r 
p  =  l£,  Q  =  p*~4r,  R  =  5-.     It  follows,  therefore, 


(1) 
(2) 

whence 


16 


64 
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BIRADIATE. 

the  roots  of  the  proposed  equation  are  expressed 
generally  by  y  =  y/a  +  y/b  +  y/c,  where  a,  b,  c  denote 
the  roots  of  the  cubic  equation 

All  the  four  roots  of  the  biquadratic  are  involved  in 
the  expression  y  =  y/a  +  y/b  +  y/c ;  to  order  to  dis- 
cover each  of  them  in  particular,  it  is  necessary  to  con- 
sider the  changes  of  sign  of  which  they  admit.  As  the 
square  root  of  any  quantity  a  may  be  either  +  v/"  or 
—  y/a,  each  of  the  three  quantities,  y/a,  y/b,  y/c,  may 
have  either  the  sign  -f  or  —  prefixed  to  it ;  whence  the 
formula  will  give  right  different  expression*.  Hut  as 
the  product  or  t he  three  roots,  y/a,  y/b,  y/c,  is  equal  to 
y/W  or  to  —  \q,  it  is  obvious  that  when  q  is  positive, 
their  product  must  be  negative,  and  this  can  only  be  the 
case  when  either  only  one  or  all  three  of  them  are  nega- 
tive. When  q  Is  negative  the  product  must  be  positive, 
which  can  only  lie  the  case  either  when  all  three  arc  posi- 
tive, or  two  of  them  negative.  There  are  consequently 
only  four  different  expressions  for  q  positive,  and  four 
for  q  negative,  which  in  either  case  form  the  four  roots 
of  the  biquadratic  equation. 

The  co-efficients  of  the  equation  (3)  involve  fractions  ; 
but  these  may  be  removed  by  assuming  e  =  4  x,  and  sub- 
stituting for  x  its  value  to  terms  of  p.  It  then  becomes, 
more  simply, 

v*  +  ipv*  +  (s>»  —  4r)  tr  —  4*  =  o,  (4) 
the  roots  of  which  are  |  a,  4  b,  ♦< 

The  rule  for  the  resolution  of  a 
is  therefore  as  follows  :  — 

Let  y»  +  py1  +  7  »  +  r  =  o  be  the  proposed  equation, 
wanting  Its  second  term.  Form  the  cubic  equation  i»J  + 
2/»  t»*  +■  (/>*  —  4  r)  v  —  q*  -  o,  and  find  its  roots,  which 
call  a,  b,  c.    Thcu  the  roots  of  the  proposed  biquadratic 


when  q  is  negative. 

y  =  \  (y/a -y/b -y/c)  4 
y  =  i(-y/a  +  y/b -y/c) 
*  =  1  (-y/a -y/b  +  y/c) 


wnen  q  is 


when  q  is  positive, 

-y/b-y/c) 
+  y/b  +  y/c) 
y/b  +  y/c) 
y  =  \  (y/a  4-  y/b  —  y/c). 

BIHA'DIATE.  (Lat.  bis,  radius,  a  ray.)  When  a 
part  has  two  rays. 

BIRCH.  A  hardy  tree  inhabiting  the  north  of  Europe. 
Asia,  and  America.  The  common  birch  (Betula  alba) 
is  valuable  for  Its  capability  of  relisting  extremes  of  both 
heat  and  cold  ;  its  timber  Is  chiefly  employed  for  fire 
wood.  Its  bark  is  extremely  durable.  The  American 
birch  (B.  tenia)  produces  a  hard  heavy jtirabcr,  much 
used  by  cabinet-makers  ;  and  the  bark 
employed  by  the  N< 
useful  purpose*. 

Bl'RDLIME.    A  glutinous  substance  extracted  by 
boiling  the  bark  of  the  holly  tree ;  a  similar  substance 
may  be  obtained  from  mislctoe,  from  the  young  shoots  of 
elder  and  »ome  other  plants. 
BIRD  OF  PARADISE.    A  name  originally  applied 


^  from  the 


of  B.  papyracea  is 
lans  for  a  variety  of 


to  the  species  Paraditea  apoda.  Linn.;  of  which  the 
skins,  deprived  or  the  wings,  the  feet,  and  the  tail,  have 
long  formed  a  high-priced  article  of 
eastern  parts  of  the  world.  The  vi ' 
lated  specimens  of  natural  history 
the  extraordinary  development  and  light 
structure  of  the  plumes  which  grow  from  the  scapular  and 
lateral  regions  of  the  body  ;  and  these  plume*,  combined 
with  the  velvety  texture  and  brill  lant  metal  1  ic  reflections  of 
the  ordinary  feathers,  especially  those  covering  the  head, 
render  skins  of  the  Paraditea  ornaments  highly  and  justly 
esteemed  by  the  fair  Inhabitants  of  the  most  civilised 
countries.  The  presence  of  the  remarkable  plumage  just 
alluded  to.and  the  constant  absence  of  the  ordinary  organs 
of  locomotion  in  the  imported  specimens,  easily  gave  rise 
to  strange  speculations  as  to  the  nature  of  the  rare  bird  of 
the  east ;  and  the  older  naturalists  delighted  to  describe  it 
as  destitute  of  feet,  dwelling  constantly  In  the  air,  wafted 
about  In  the  bright  beams  of  the  sun  independently  of  the 
ordinary  mechanism  of  wings,  and  nourished  with  dew, 
and  the  nectar  and  even  odour  of  flowers.  To  beings 
thus  imagined  to  be  raised  above  the  dull  earth,  to  enjoy 
etherial  food  and  a  perpetual  habitation  tn  the  air,  no 
name  could  be  more  appropriate  than  Birds  of  Paradise 
or  Heaven.  The  march  or  Inquiry  has,  however,  dis- 
pelled the  fancied  attributes  and  false  charms  of  these 
lovely  beings,  and  has  restored  to  them  their  wings  and 
feet.  The  latter,  Indeed,  are  remarkable  for  their  ro- 
bustness :  they  have  three  toes  in  front  and  one  behind, 
as  in  other  P  otter  rt  of  Cuvier,  with  the  middle  toe 
shorter  than  the  tarsus,  the  outer  toe  united  to  it  at  its 
base,  and  the  Inner  one  joined  to  it  for  half  the  length  of 
the  first  phalanx.  The  form  of  the  beak  corresponds 
with  that  which  characterises  the  tribe  Conirottret  of 
Cuv. ;  and  their  true  food,  which  consists  not  only  of  the 
pulpy  and  farinaceous  parts  of  fruit,  but  also  of  worms, 
Insects,  the  eggs  and  young  of  smaller  birds,  and  even 
carrion,  causes  them  to  be  ranked  with  the  family  of 
Omnivores,  Cuv.  lu  fact,  they  closely  resemble  In  their 
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BIRDS.  In 
close,  volant, 
which  they  ai 
win  !i  beaked  .i  l  l 
body,  are  said  to  be 


BISHOP. 

habits  our  magpies  and  jays.   The  principal  specie*  of 

the  genus  Paraditea  are  the  Great  or  Common  Bird  of 
Paradise  (Par.  apod  a  of  Linmvus) ;  th«  Royal  Bird  of 
Paradise  (Par.  regia)  j  the  Red  Bird  of  Paradise  (Par. 
rubra)  ;  the  Magnificent  Bird  of  Paradise  (Par.  mag- 
ntflca)-.  the  Six-threaded  Bird  of  Paradise  (Par.  texe- 
tetacea),  which  is  characterized  by  three  long  and  thread- 
like (cithers,  which  grow  from  each-  side  of  the  body  ; 
the  Superb  Bird  of  Paradise  {Par.  tuperba),  which  U 
smaller  than  the  preceding,  but  perhaps  the  most  beau- 
tiful of  the  genus  ;  the  Small  Bird  of  Paradise  ( Par. 
minor),  which  measures  about  nine  inches  from  the 
point  of  the  bill  to  the  end  of  the  tail ;  and,  lastly,  the 
White  Bird  of  Paradise  (Par.  alba). 

BIRD  PEPPER.  The  small  Capsicum,  a  specie*  of 
the  plant  which  affords  Cayenne  pepper. 

e  said  to  be  rising,  displayed, 
to  the  different 
Birds  of 

ofa. 
of  that  tincture. 
BIRD'S  EYE  VIEW.  In  the  Fine  Arts,  a  term 
used  to  denote  a  view  arranged  according  to  the  laws  of 
perspective,  in  which  the  point  of  sight  or  situation  of 
the  eye  hi  placed  at  a  very  considerable  height  aliove  the 
objects  viewed  and  delineated.  In  architectural  repre- 
sentations, it  is  used  chlcflv  for  the  purpose  of  exhibiting 
the  disposition  of  the  different  courts  or  quadrangle* 
and  roofs  of  a  building.  It  is  a  useful  method  of  re- 
presenting battles,  as  also  of  giving  a  general  notion  of 
a  small  district  of  a  country.  As  before  observed,  it  is 
entirely  dependent  upon  the  same  principles  as  those 
detailed  in  the  article  Perspective,  which  see. 

BIRD'S  MOUTH.  In  Architecture,  an  interior  angle 
or  notch,  cut  across  the  grain  at  the  extremity  of  a  niece 
of  tlmlicr  for  its  reception  on  the  edge  of  another  piece  j 
as  a  rafter,  for  instance,  is  received  on  a  pole  plate. 
Bird's  mouth  signifies  also  the  internal  angle  of  a  polygon. 
Its  external  angle  being  called  a  bull's  nose. 

BIRTH,  EVIDENCE  OF.  Bv  the  Frenchcode  civil  it 
is  required  that  a  declaration  shall  be  made  of  every  birth 
to  the  proper  officer,  within  three  days,  with  production 
of  the  child.  The  "  act  of  birth, "  setting  forth  the  time 
and  place  of  the  event,  sex  and  name  of  the  child,  and 
description  of  the  father,  b  then  Immediately  drawn  up 
in  the  presence  of  two  witnesses.  It  is  entered  on  the 
register,  and  a  copy  kept  by  the  parent.  (Code  Civil,  art. 
55.)  In  England  by  the  70th  Canon,  and  statutes  of 
6  A  7  William  3.  and  4  G.  4.  c.  7fi.,  the  minister  of  every 
parish  is  required  to  keep  a  register  of  births.  But  now, 
by  the  recent  act  for  registering  births,  deaths,  and 
marriages,  6  A  7  W.  4.  c.  86..  it  Is  enacted  that  the 
parent,  or  occupier  of  a  house  in  which  a  child  is  born, 
may,  within  42  days  after  the  birth,  give  notice  to  the 
district  registrar  ;  and  $hall  give  such  information  on 
being  requested  by  the  district  registrar  within  the  same 
time.  After  42  days,  the  birth  may  be  registered  only  in 
of  the  supcrintendant  registrar,  and  on  a  peculiar 
After  six  months,  registration  of  a  birth 


r.  i%  i  ii,  wr  n.  siui  .  i  u«- jjrouuu  m 

anchored,  and  which  is  said  to  be  a  good 
firth  ;  also, an  apartment. as  the  mi. UU ip- 
so, the  space  Allotted  a  seaman  to  sleep 


Certified  registers  i 
as  deaths,  arc  to  be  forwarded  after  a  certain  time  to  the 
•uperintendant  registrar,  and  copies  of  registers  to  the 
general  register  office.     ( Sects.  19.  21 .  22,  23.  33.  34. ) 

B 1 RTH,  or  BERTH,  OF  A  SHIP.  The  ground  or  space 
In  which  she  is  and 
birth,  or  a  bad  birth 
man's  birth ;  also, 
or  hang  his  hammock  in. 

BIS.  (Lat.  twice.)  In  Music,  a  word  placed  over 
passages  which  have  dots  post  fixed  to  one  bar.  and  pre- 
fixed to  a  subsequent  bar,  signifying  that  the  passage 
between  the  dots  is  to  be  twice  played. 

BPSCUIT.  (Fr.  bis,  twice,  and  cult,  baked.)  In 
Sculpture,  a  species  of  porcelain,  of  which  groups  and 
figures  in  miniature  are  formed,  which  are  twice  passed 
through  the  furnace  or  oven.  It  is  executed  without 
glase  upon  it.  In  Pottery,  this  term  Is  applied  to 
earthenware  and  porcelain,  after  it  has  been  hardened 
in  the  fire,  and  before  it  receives  the  glue:  in  this  state 
it  is  permeable  to  water. 

BISE'TOUS.  (Lat.  bis,  seta,  a  bristle.)  In  Zoology, 
when  an  animal  or  part  is  furnished  with  two  bristle-like 
appendages. 

BISE'XUAL.  (Of  two  sexes.)  Is  a  term  applied  to 
flowers  which  contain  both  stamens  and  pistil  within  the 
same  envelop :  It  is  the  same  as  the  word  hermaphrodite 

in  botany. 

Bl'S HOP.  ( A  word  contracted  from  the  Greek  IWr- 
asrsr,  Lat.  episcopus,  signifying  literally  an  overseer.) 
In  all  denominations  of  Christians  which  admit  the  epis- 
copal form  of  government,  the  bishop  is  the  superior  of 
the  three  orders,  standing  In  rank  and  office  distinct  from 
the  presbyter  or  priest.  (See  art.  Episcopacy.)  This 
distinct  office  consists  in  the  power  of  ordination,  con- 
firmation, and  con»ecraf  inn,  none  of  which  ceremonies  may 
be  performed  by  an  inferior  clergyman.  The  clergy  of  a 
diocese  arc  subjected  also  to  the  ecclesiastical  authority 
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BISMUTH. 

of  tbrir  bishop,  who  alone  Institutes  to  benefice!,  license* 
ant**,  and  hat  considerable  discretionary  power  in 
Kfjuinng  the  residence  of  hit  clergy  on.  their  cures,  and 
\z  t:;.H -nntending  the  discharge  of  their  duties  in  them. 

The  mode  of  the  appointment  to  bishoprics  varies  in 
£S-rrtit  establishments.  In  early  times  the  bishop  was 
family  elected  by  his  clergy.  In  the  middle  ages  the 
fc-P*  assumed  in  most  cases  the  absolute  nomination! 
sttch  rlaim  has  been  given  up  in  later  times  in  many 
Catholic  countries,  where  the  king  or  clergy  recommend, 
scd  the  holy  father  only  ratines  the  appointment.  In 
tsjfiand  the  appointment  is  virtually  in  the  hands  of  the 
sovereign,  who  upon  the  demise  of  the  bishop  receives 
from  the  dean  and  chapter  intimation  of  the  event,  with 
a  request  for  permission  to  supply  the  vacancy.  The 
ting  accords  his  permission  to  that  effect,  and  at  the  same 
time  recommends  a  person  to  their  choice — a  recom- 
meQihtion  which  is  equivalent  to  a  command,  as  it  cannot 
be  waived  without  incurring  the  severe  penalties  of  a 
[rsmunire.  » 

BFSMUTH.  A  brittle,  yellowish. white  metal,  of  a 
OTrtaHinc  texture.  Its  specific  gravity  is  10* ;  it  fuses  at 
OK  and  at  a  red  heat  it  sublimes  in  close  vessels.  It 
conducts  heat  less  perfectly  than  most  of  the  other 
netal*.  When  strongly  heated  it  burns  with  a  bluish 
•hit*  flame,  and  is  rapidly  oxidized.  Its  equivalent 
uj*.n  the  hydrogen  scale  is  71  ;  and  it  forms  only  one 
salifiable  oxide,  the  equivalent  of  which  is  79.  when 
titrate  of  bismuth  is  dropped  into  water  a  white  powder 
k  thrown  down,  formerly  called  magislery  qf  bismuth  or 
srarf  white :  it  is  a  subnitrate.  A  brown  peroxide  qf 
■  '.h>\  i»  obtained  V.  fusing  the  protoxide  with  caustic 
Wash.  Some  of  the  alloys  of  bismuth  are  remarkable 
fcf  their  fusibility  :  a  compound  of  8  parts  of  bismuth, 
a  of  lead,  and  3  of  tin.  melts  in  boiling  water,  and  is 
oairoooljr  called  fusible  metal.  The  ores  of  bismuth 
aw  not  common ;  but  it  occurs  native,  and  combined 
wb  oxygen,  sulphur,  and  arsenic.  The  Germans  call 
it  vttmuth. 

BI'SON.  The  trivial  name  of  certain  species  of  the 
i  'nr.it!  p.-nm  Bos.  which  differ  from  tin  ir  congeners 
la  having  fourteen  (Bos  bison),  or  fifteen  (Bus  Ante- 
nramu),  instead  of  thirteen  pairs  of  ribs.  The  common 
k«on  of  the  north  of  Kuropc  ( Bos  bison),  and  the  Ame- 
rican bison,  or  bonassus  (Bos  Amcrtcanus),  are  the  only 
bwn  existing  species  of  this  group. 

BISIMN  ty  S  US.  (Lat.  bis,  spina,  a  spine.)  When  an 
cittal  or  part  is  armed  with  two  spines. 

BlSSE'XTlLE.  (Lat.  bis,  twice,  and  sextilla.  sixth.) 
n»  name  given  to  the  year  which  contains  366  days 
"  in  all  I'.uropean  countries  is 


was 


T.v 

■b  that  of  the  Romans,  as  reformed  by  Julius  Ci 
h  the  calendar  of  Ctosar,  the  length  of  the  year 
fixed  at  SGIsf  days  ;  and  in  order  that  the  year  sh 

■eirin  with  the  beginning  of  a  day,  it  was  directed 
t  every  fourth  year  should  contain  306  days,  the  other 
r»  having  each  365.  The  additional  day,  which  thus 
very  fourth  year,  was  given  to  February,  the 
-Jnth,  and  waa  inserted  in  the  calendar  between 
fi*  Mth  and  25th  days.  In  the  peculiar  method  of 
:  tk -.!,::;,■  tlx-  Am  -  ui  the  month  adopted  b)  the  Romans, 
sanely,  of  reckoning  backwards  from  the  1st  of  the  suc- 
moiith.it  would  h.u e  he.-n  v.  ry  Inconvenient 
to  have  interrupted  the  order  of  numeration  ;  accordingly 
the  Mtb.  which  was  called,  sexto  Calendas  A/or/rY,  was 
•wkmed  twice,  and  the  supernumerary  or  repeated  day 
failed  bit  itxto  Calendas.  Hence  the  term  bissextile.  In 
tnjfluh.  Uap  year  has  the  same  signification. 

la  the  Julian  calendar  every  fourth  year  was  bissextile  ; 
but  this  supposes  the  year  to  be  365*  days,  which  errs  in 
rscrH  by  11  minute*  10'3&  seconds.  Accordingly,  In 
the  course  of  a  few  centuries,  the  error  will  amount  to 
days,  and  cause  the  commencement  of  the  year  to  change 
place  with  respect  to  the  seasons.  When  the  Julian 
*ak*id*r  was  introduced,  the  equinox  fell  on  the  26th  of 
JI«tb  ;  in  16*2,  when  tho  calendar  was  reformed  by 
ropr  Gregory  XIII..  It  had  fallen  back  to  the  1 1th  ;  and 
*  <t  was  then  supposed  that  the  error  of  the  Julian 
calendar  amounted  to  three  days  in  400  years,  it  was 
oriforrd  that  the  Intercalary  day  should  be  omitted  in 
*fl  the  years  which  terminate  centuries,  excepting  those 
*H*h  arc  multiple*  of  400.  The  Gregorian  rule  of 
teterralation  is  therefore  as  follows  :  —  Every  year  of 
•htrh  the  number  is  divisible  by  4  is  a  leap  year  ;  ex- 
tepong  the  centesimal  rears,  which  are  only  leap  years 
*bcn  divisible  by  4  after  suppressing  the  two  zeros. 
Tsui  1600  was  a  leap  year  ;  but  1700.  1800,  and  1900, 
*hlch  would  be  bissextile  in  the  Julian  calendar,  are 
•'■wwn  years  m  the  Gregorian. 

■hi* regulation,  though  it  would  for  a  long  time  pre- 
Jerre  the  commencement  of  the  year  at  the  »ame  place 
' '■  o-.i„-in<  u  riot  yet  quite  correct.  It  suppot.es  the 
•enrih  of  the  year  to  be  365  days  5  h.  48  m.  12 seconds, 
•■"■a  is  too  great  by  22-38  seconds  ;  an  error  which 
w^unts  t«(  a  day  in  i*1X  years.  As  this  number  3HG6 
fmoehes  to  4000,  it  was  proposed  by  Delambre  to 
**** j  the  Gregorian  rule  by  making  the  year  4000  and 


BLACK  LETTER. 

all  its  multiples  common  years.  Should  our  present 
calendar  continue  to  be  in  use  2000  years  hence,  posterity 
may  then  begin  to  consider  whether  they  will  adopt  this 
suggestion.   See  Calendar. 

BI'STORT.  The  root  of  the  Polygonum  bistorta,  an 
indigenous  plant ;  it  is  used  In  medicine  as  a  powerful 
astringent. 

BI'STKE.  In  Painting,  a  dark  brown  colour,  made 
from  the  soot  of  dry  wood,  whereof  for  this  purpose  beech 
is  preferable. 

BI'SULCATE,  (Lat.  bis,  twice,  sulcus,  a  fissure.) 
In  Mammalogy,  a  term  signifying  a  foot  resting  upon 
two  hoofed  digits. 

BIT.  That  part  of  the  bridle  which  goes  into  the 
mouth  of  a  horse. 

Bl'TTER  PRINCIPLE.  This  term  has  been  applied 
to  certain  products  of  the  action  of  nitric  acid  upon  animal 
and  vegetable  matters  of  an  intensely  bitter  taste.  See 
Cakuazotic  Acid. 

Bl'TTERN.   See  Abdsa. 

Bittern.    The  residue  of  sea  water  after  the  common 
sal  t  h  as  been  separated  by  evaporation .  1 1  con 
qf  magnesia,  which  gives  it  a  bitter  taste. 

BITTER  SALT*  Sulphate  of 
salt. 

BITTER  SPAR.  A  Mineralogical  term ,  generally  ap- 
plied to  certain  crystallized  varieties  of  dolomite,  or  double 
carlxmates  of  lime  and  magnesia.  It  occur*  in  rhomboid. il 
crystals,  consisting  of  about  56  per  cent,  of  carbonate  of 
lime  and  43  of  earbonate,  of  magnesia,  sometimes  with 
traces  of  iron  and  manganese. 

B ITU' MEN.  (.Fromrrrvr.  the  pitch  tree ;  because  it 
resembles  pitch.)  A  variety  of  inflammable  mineral 
substances,  which,  like  pitch,  burn  with  flame  in  the  open 
air,  is  included  under  this  term :  such  as  naphtha,  pi~ 
troleum,  and  as  v  ha  I  turn. 

Bit i' men.   Mineral  pitch. 

BITU'MINOUS  SHALE.  An  argillaceous  shale  im- 
pregnated with  bitumen  :  it  commonly  accompanies  coal. 

BIVA'LVES.  (Lat.  bis,  two,  and  vaiva.  a  valve.) 
A  term  commonly  applied  to  the  Lamellibranchiate  Ace- 
phalous Molluscs,  on  account  of  the  structure  of  their  shell, 
which  consists  of  two  parts  or  valves,  joined  tog 
by  an  elastic  ligament  at  the  cardo,  or  hinge.  The 
ceous  covering  of  the  Palliobranchiates  is  also 
of  two  valves  or  shelly  pieces  ;  " 
by  elastic  ligament. 

Bl'VOUAC.  (Fr.)  A  term  in  the  Military  art.  em- 
ployed to  denote  the  system  by  which  soldiers  on  a  march, 
or  in  expectation  of  an  engagement,  remain  all  night  in 
the  open  air,  in  contradistinction  to  the  systems  of  en- 
campment and  cantonment.  This  word  is  derived  from 
the  Lat.  bi«,  twice,  and  the  German  v 
signified  miginaHv  the  guard  which 
the  body  of  a  regiment  to  keep 
BIXA'CBjE.  Asmallnatur 
the  genus  Bixa,  the  genus 
»,  with  wh 

.  eculiar 
are  all  trees  or 

BLACK.  (Sax.  blac  )  In  Painting,  the  darkest 
colour  of  all ;  whereof  tho  different  sorts  are  lamp  black, 
ivory  black,  Frankfort  Mack,  Spanish  black,  and  Hart's 
black. 

BLACK  BIRD.   Sec  TtJRDtn. 

BLACK  CAP.  This  term  U  generally  applied  and 
understood  to  signify  a  species  of  frugivorous  warbler 
{Curruca  atracapilla  of  Blsson) ;  but  it  is  also  occa- 
sionally given  to  the  great  titmouse  (Parvs  frmgi/tago), 
the  marsh  titmouse  (Pants  palustris),  the  black-headed 
bunting  (Embcrizn  schormitiis),  the  stonerhat 
rubicola),  and  even  to  the  black-headed  gulL 

BLACKCOCK.  The 
(  Tctrao). 

BLACK  FLUX.  A  mixture  of  carbonate  of  potash 
and  charcoal,  obtained  by  deflagrating  tartar  with  half  its 
weipht  of  nitre. 

BLACK  JACK.  A  term  applied  by  the  miners  to 
certain  sulnhurets  of  zinc  :  the  ore  is  also  called  blen 

BLACK  LF.AD.   Srr  Plumbago  and  Graphitb 

BLACK  LETTER.    Is  the  name  now  applied  to  the 


old  English  or  modern 
duccd  into  England 
century,  and  became 
works  before  the  art 
Europe.    On  the  apt 


Is  the  name  now  applied  to 
Gothic  letter,  which  was  intro- 
about  the  middle  of  the  fourteenth 
the  character  generally  used  in  MS. 
of  printing  was  publicly  practised  in 
li  cat  ion  of  that  art  to  the  multiplying 


of  books,  about  the  middle  of  the  fifteenth  century,  the 
block  books,  and  subsequently  those  printed  with  moveable 
types,  were  in  this  character,  to  imitate  writing,  and  were 
disposed  of  as  manuscripts  ;  and  so  perfect  was  the  imi- 
tation, that  it  required  great  discrimination  to  distinguish 
the  printed  from  the  written.  The  first  printed  Bible, 
known  as  "the.  Mentz  Bible  without  date,"  was  an  In- 
stance of  this.  Fust,  the  printer,  sold  copies  in  Paris  as 
manuscripts  ;  and  as  the  demand  increased  on  account  of 
their  beauty  and  correctness,  he  not  only  promptly  supplied 
that  increased  demand,  but  even  lowered  the  price :  this 

L  a 
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BLACK  WASH. 

excited  suspicion  ;  and  on  comparing  the  copies  they  were 
found  to  be  perfect  facsimiles  of  each  other,  and  being 
produced  with  »uch  rapidity  it  was  held  to  be  totally  im- 
possible for  tbe  moit  expert  scrlptores  to  execute  them 
with  equal  accuracy  and  despatch  ;  and  Fiut  wa»  accused 
of  producing  them  by  mean*  of  magic.  To  aroid  punish- 
ment for  this  crime,  he  was  obliged  to  reveal  the  process 
by  which  they  were  produced. 

Books  printed  before  the  year  1500  are  generally  in  this 
character,  and  ore  styled  black-letter  books. 

BLACK  WASH.  A  lotion  composed  of  calomel  and 
iimewater. 

BLA'NCHING.  In  Gardening,  is  the  whitening  of  the 
stems,  stalks,  or  leaves  of  plants  by  tying  them  together, 
or  earthing  them  up,  so  as  to  exclude  the  light,  and  thus 
to  diminish  the  intensity  of  their  native  properties. 

BLA'NK  \  i  USE.  In  some  modern  languages,  the 
heroic  verse  of  five  feet  without  rhymes.  Blank  verse  is 
peculiar  to  the  Italian,  English,  and  German  languages ; 
having  been  imported  into  the  two  latter  from  the  first. 
In  Italian  the  line  Is  of  eleven  syllables ;  and  Is  used  in- 
variably in  the  drama,  and  frequently  in  serious  poetry, 
epic  or  didactic.  In  English  It  was  also  first  adopted  by 
the  dramatists,  and  transferred  to  epic  poetry  by  Milton. 
The  Miltonic  verse  Is  constructed  with  closer  attention  to 
the  melody  of  the  cadence  and  or  sura  than  the  dramatic  : 
it  admits  also  less  frequently  of  the  eleventh  syllable, 
which  in  English  poetry  must  be  regarded  as  a  sort  of 
license  j  while  Shakspearo  and  other  dramatists  occa- 
sionally double  the  short  syllable  at  the  end,  and  thus 
extend  the  number  to  twelve. 

BLAPS.  A  Fabrician  genus  of  Coleopterous  Insects, 
now  the  type  of  a  family  ( BlapsitUr),  characterised  by  the 
absence  of  wings  ;  maxillary  palpi  terminated  by  a  large 
hatchet-shaped  joint ;  body  oblong  and  oval.  All  the 
species  are  of  a  dark  or  black  colour,  and  have  the  elytra 
soldered  together,  and  bent  down  at  the  sides  of  the  abdo- 
men so  as  to  embrace  that  part.  There  are  three  British 
species  of  the  genus  Btant  proper,  which  are  known  by 
the  trivial  names  of  "darkling"  or  -  church-yard  beetles/* 
and  are  regarded  by  the  vulgar  of  this  and  other  countries 
as  insects  of  evil  omen. 

BLAS'PHEMY.  <Gr.JXsw*w««. probably from^A»r- 
*»,  /  injure;  ?••**•>.  rumour. )  According  to  its  supposed 
etymology  signifies  the  offence  of  using  Injurious  language, 
as  calumny,  reviling,  Ac.  ;  and  in  this  sense  it  is  used  in 
the  New  Testament ;  the  word  "  railings,"  in  1  Tim.  vi.  4.. 
being  in  the  original  "  blasphemies."  But  In  the  modem 
and  restricted  sense,  "blasphemy  "  signifies  the  use  of 
insulting,  or  derogatory,  or  unbelieving  language,  with 
respect  to  God  and  divine  things.  Under  this  meaning  it 
has  been  considered  a  civil  crime  in  most  Christian 
countries,  in  imitation  of  the  practice  which  prevailed 
among  the  Jews.  ( Levlt.  xxlx.)  In  England,  by  common 
law.  It  was  punishable  with  fine,  imprisonment,  and 
other  corporal  punishment.  By  9  W.  3.  c.  35.  it  was  first 
made  a  statutable  offence,  and  extended  so  as  to  compre- 
hend even  the  mere  denial  of  some  fundamental  doctrines 
of  Christianity  ;  and  subjected  to  very  severe  InAlctlons. 
Unitarians  were  relieved  from  the  penalties  of  this  act 
by  3  G.  3.  c.  170.  But  It  is  almost  obsolete  in  practice 
with  respect  to  other  offenders. 

BLASTE'MA.  In  Botany,  the  axis  of  growth  of  an 
embryo  ;  that  Is  to  say,  the  plumula.  the  radicle,  and  the 
part  which  connects  them,  the  cotyledons  being  removed. 

Blastema.  In  Anatomy,  the  homogeneous  gelatinous 
and  granular  basis  of  tbe  ovum,  in  which  the  organic 
elements  characteristic  of  the  different  tissues  are  de- 
posited in  the  early  stages  of  development. 

BLA'STING.  SrcMiNiNO. 

BLASTOCA'RPGUS.  (BAsmw,  a  germ,  and  ««fsr*t, 
fruit.)  That  kind  of  fruit  which  germinates  inside  the 
pericarp,  as  the  mangrove. 

BLASTODE'RM.   (Gr.  germ.  )i;u«,  tkin.) 

In  Anatomy,  the  germinal  skin  or  membrane,  or  that 
granular  membrane  or  stratum  which  lies  immediately 
beneath  the  membrana  vitclll  of  the  ovum,  and  which 
is  the  seat  of  development  of  all  parts  of  the  body  of 
birds. 

BLA'STUS.  (BAstrrst***,  /germinate.)  A  name  some- 
time giren  to  the  plumula  and  radicle  of  grasses. 

BLA'TTA .  A  genus  of  nocturnai  Orthoptcrous  Insects, 
commonly  called  cock-roaches,  or  black  beetles,  in 
modern  Entomology,  It  forms  the  typo  of  a  family.  In- 
cluding many  genera. 

BLA'ZONRY.  The  art  of  deciphering  coats  of  arms  ; 
alto,  that  of  expressing  or  describing  a  coat  of  arms  in 
appropriate  language.  The  word  is  supposed  to  be  de- 
rived from  the  German  bituen,  to  blow,  and  to  have  ori- 
ginated In  the  ceremonial  of  tournaments,  from  which  so 
many  other  terms  and  usages  in  heraldry  are  derived ;  It 
having  been  customary  on  these  solemn  occasions  for  the 
herald  to  blow  a  trumpet  when  he  called  out  the  arms  of 
a  knight  on  ushering  him  into  the  lists.  Blazonry  re- 
quires a  knowledge  of,  I .  The  points  of  the  shield.  Which 
are  nine  in  nuujbor  {tee  Poin  i %U  2.  The  licld^that  U,  the 
tincture  or  tinctures  forming  the  ground  of  the  coat  <*« 


BLIGHT. 

TiNcrnts);  3.  The  charges,  or  devices  borne  on  the 

field  {$ee  Charge);  4.  Tbe  ordinaries. 

BLEA'CHING.  (Ger.  bleichen.)  This  process  con- 
sists in  a  series  of  operations,  by  which  the  natural  co- 
lours of  various  substances  are  discharged,  so  as  to  whiten 
them.  It  Is  effected  either  by  the  action  of  various  sol- 
vents, aided  by  exposure  to  light,  air,  and  moisture, 
upon  tbe  bleaching  ground  -,  or  by  the  aid  of  chlorine. 
Cotton  Is  more  easily  bleached  than  linen,  in  consequence 
of  Its  being  originally  whiter,  and  having  a  less  powerful 
attraction  fur  the  colouring  matter.  In  bleaching  these 
goods  upon  the  old  principle,  warm  water  is  first  liberally 
applied  to  remove  the  weaver's  paste  or  dressing  f  they  arc 
then  bucked,  or  boiled  in  a  weak  alkaline  ley  ;  and  after 
having  been  well  washed,  are  spread  out  upon  the  grass, 
so  as  to  be  freely  exposed  to  the  joint  agencies  of  light, 
air,  and  moisture  ;  the  bucking  and  exposure  are  alter- 
nately repeated  as  often  as  necessary ;  the  goods  are 
toured,  that  is,  Immersed  In  water  slightly  acidulated  by 
sulphuric  acid ;  lastly,  tbey  are  very  thoroughly  washed 
and  dried.  By  these  operations  the  texture  of  the  goods 
Is  to  a  certain  extent  impaired,  and  much  time  Is  required 
to  complete  the  process,  which  also  cannot  be  carried 
on  In  the  winter  months.  But  tbe  exposure  upon  the 
bleaching  ground  is  now  to  a  great  extent  discontinued  ; 
and  the  same  effect  Is  obtained,  after  the  process  of  buck, 
ing,  by  the  action  of  weak  solutions  of  chlorine,  or  of 
chloride  of  lime,  which.  If  skilfully  used,  can  scarcely  be 
said  to  Injure  the  goods  more  than  the  long-continued  ex- 
posure. The  theory  of  bleaching  has  not  been  satis- 
factorily developed  ;  but.  from  such  experiments  as  have 
been  made  In  reference  to  it,  It  appears  to  be  a  process  of 
oxidizement,  and  to  depend  upon  some  peculiar  influence 
of  nascent  oxygon  upon  tbe  colouring  matter. 

The  colour  of  manufactured  wool  depends  partly  upon 
its  own  oil,  and  partly  upon  the  applications  made  to  It 
in  the  loom.  These  are  got  rid  of  in  the  fulling  mill  by 
the  joiot  action  of  fullers'  earth  and  soap;  the  cloth  is 
then  well  washed  and  dried,  and  Is  tolerably  white ;  if  the 
slight  yellow  tint  which  it  retains  Is  objectionable,  it  is 
prevented  by  adding  a  little  stone-blue  to  the  washing 
water,  or  by  exposure  to  the  fumes  of  burning  sulphur  ; 
this  latter  method,  however,  gives  It  a  harsh  feel,  and  if 
afterwards  soaped  Its  yellowishness  returns. 

The  colour  of  raw  silk  depends  upon  a  natural  yellow 
varnish,  which  is  got  rid  of  by  boiling  it  In  white  soap  and 
water,  and  by  repeated  rincings.  Certain  articles  of  wove 
cotton,  such  as  stockings,  arc  bleached  as  usual,  and 
finished  by  the  artlon  of  tutphurou*  acid,  or  the  fumes 
of  burning  sulphur.  Straw  is  also  whitened  by  a  similar 
operation  ;  and  hence  bleached  straw  hats  are  apt  to  have 
a  disagreeable  sulphurous  smell.  A  good  account  of 
bleaching  will  be  found  in  Parket'  Chemical  f.ttayt. 

BLE'  ACHING  POWDER.  Chloride  of  lime,  mado 
by  exposing  slaked  lime  to  the  action  of  chlorine. 

BLENDE.   Native  sulphuret  of  sine. 

BLE'NNIUS.  (Gr.  £Ai»««,  tlhne.)  In  Ichthyology, 
a  genus  of  Acanthoptcryglous  fishes,  of  the  family  of 
Gudgeons  (Gobtotder),  remarkable  fc>r  the  quantity  of 
mucus  secreted  from  the  skin,  and  for  tbe  viviparoua 
generation  of  some  of  the  species,  of  which  the  Blcnnw's 
vhulis,  a  species  common  along  the  shores  of  Britain, 
Is  an  example. 

BLE'NNORRHfE'A.  (Gr.  £Ait»*t,  muctti,  and  ftm, 
I  flow.)   An  Inordinate  discharge  or  secretion  of  mu- 

°  BLF/PHARITES.   (Gr.  jAlfafSv,  the  eyelid.)  In- 
flammation  of  the  eyelids. 

BLIGHT.  A  term  In  common  use  for  supposed  at- 
mospherical Injuries  received  by  plants.  Before  effects 
were  traced  to  their  causes  with  the  same  care  that  they 
are  at  present,  the  sudden  discolouration  of  the  leaves 
of  plants,  their  death,  or  their  being  covered  with  minute 
insects  or  small  excrescences,  was  called  by  the  general 
name  of  blight ;  and  this  blight  was  attributed  to  some 
mysterious  influence  in  the  air,  to  the  east  wind,  or  to 
thunder,  because  these  states  of  tbe  atmosphere  com- 
monly accompanied  the  phenomena  alluded  to.  It  is 
now  round  that  what  is  called  blight  Is  in  some  cases 
the  effect  of  Insects,  to  the  progress  of  which  the  dry 
state  of  the  atmosphere  produced  by  east  wind  is  pecu- 
culiarly  favourable  :  while  in  other  cases,  It  is  caused  by 
parasitical  fungi.  The  appearance  of  these  fungi  on  corn 
crops  is  frequently  designated  by  farmers  as  the  fire 
blast ;  while  on  peach  and  other  trees  in  gardens  it  is 
called  mildew.  The  sudden  death  of  plants,  and  also 
the  withering  and  drying  up  of  part  of  tneir  leaves  and 
branches,  to  which  appearance  the  term  blight  should 
perhaps  be  restricted,  are  produced  by  the  transpiration 
of  water  from  the  leaves  taking  place  with  greater  ra- 
pidity than  it  can  be  supplied  by  the  absorption  of  the 
roots.  In  very  hot  weather  in  summer,  branches  of  fruit 
trees  trained  against  walls,  or  of  gooseberry  bushes  on 
espaliers,  are  sometimes  withered  up  In  a  few  minutes 
from  this  cause.  What  countrymen  call  the  blight  on 
standard  apple  or  other  fruit  trees  In  orchards  it  com- 
monly  nothing  more  than  the  injuries  done  the  leaves 
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BLIND  WORM. 

»aJ  bodi  by  the  caterpillars  of  certain  motbi ;  that  on 
store  hedges,  by  the  caterpillar  of  the  saw  fly,  or  of  the 
*rtiioir,  or  of  soroe  other  moths ;  and  that  on  rotes,  by 
2w  aphides  or  gmn  fly. 

BLIND  WORM.  An  ophidian  or  serpent-like  reptile, 
•  Lien  it  the  type  of  the  genus  Cecilia  (see  that  word). 
TV  t«rm  is  also  sometimes  applied  to  the  slow-norm. 
Set  Am  n. 

BLl'XKERS.  Expansions  of  the  sides  of  the  bridle  of 
i^nnn.  to  prevent  him  from  seeing  on  either  side,  bitt  at 
the  ume  time  not  to  obstruct  his  vision  in  front. 

BLIS'TER-FLY.   See  Cantharis. 

BLOCK.  (Teutonic.)  In  Architecture,  a  large  un- 
vorked  mass  of  marble  or  other  stone.  It  U  abo  vulgarly 
used  to  denote  a  modillion  in  a  cornice. 

B:o<i.  In  Navigation,  the  can*  that  contains  the 
wheel  or  the  ere  of  the  pulley  (which  last  term  Is  not 
used  at  sea).  Two  or  more  blocks,  with  the  rope, 
coostitute  a  tackle  (pronounced  tacle).  Blocks  are  also 
tV  pieces  of  wood  and  iron  on  which,  piled  up,  the 
iaip'«  keel  is  supported  when  she  is  In  dock. 

BLOCKA'DE.  In  International  Law,  the  right  to 
blockade  the  ports  of  an  enemy  In  war,  and  to  exclude 
aeutraW.  is  limited, by  the  following  rc-cognised  principle* : 
1.  The  blockade  must  be  substantial,  by  means  of  a  suffi- 
■:'.'nt  !  .rcc  t-.  ;  n  \.  nt  the  entrj  it  exit  of  vessel*  ;  nther- 
vije  a  neutral  u  not  bound  to  respect  it.'  2.  It  is  essential 
that  the  neutral  should  have  notice  of  the  blockade ; 
otherwise  his  ship  cannot  be  justly  condemned.  A  counter 
tkjoiv  ihould  also  be  given  by  the  blockading  power  when 
•»"•*  blockade  has  ceased.  In  England,  a  blockade  is  pro- 
p-rij  declared  by  the  king  in  council. 

BLO'CKING  COURSE.  In  Architecture,  a  finishing 
'curve  of  masonry  above  a  cornice. 

BLOCK  TIN.  Tin  cast  into  blocks  or  ingots  :  it  is 
r^arruly  less  pure  than  grain  tin. 

BLOOD.  The  fluid  which  circulate,  in  the  heart  and 

H?  it 

•Imlei  or  spheroids 
average  quantity  in 
>  Is  estimated  at  about  «  lbs. :  it  is  of  two 
t  colours  in  the  arterial  and  venous  systems  ;  florid 
H  wproaching  to  scarlet  in  the  former,  and  dark  crhn- 
to  the.  latter.  Its  specific  gravity  is  between  I  OW 
■4  im  When  drawn  from  its  vessels  it  gelatinises 
cr  coagulates  in  the  course  of  a  few  minutes  of  common 
traperarure,  and  soon  separates  spontaneously  into 
krvw  and  caafrulum.  The  serum  is  a  yellowish  soopy- 
'^Ime  fluid,  of  the  specific  gravity  of  about  L030.  R 
niibiu  a  slight  alkaline  reaction  upon  test  papers ; 
•ksa  heated  it  becomes  opaque,  and  , at  1  V>°  it  co- 
iculatet.  It  Is  also  coagulated  by  alcohol,  and  by  most 
■'<  -h'  arid'  ;  acetic  arid  and  ether  do  not  coagulate  if  j 
Motions  of  corrosive  sublimate,  of  subacetate  of  lead,  and 
'i chloride  platinum  occasion  precipitates  in  it,  even  when 
roonderably  diluted  with  water.  These  properties  of 
**naa  are  dependent  upon  tho  presence  of  a  peculiar 
proximate  animal  principle  called  albumen  ;  the  same 
w?*uace,  and  with  very  nearly  the  same  properties,  con- 
"*u»i  the  white  oj  reg,  the  coagulability  of  which  by 
i»  well  known.  Ilesides  the  above  there  is  another 
D"«t  delicate  test  of  albumen  in  solution,  which  consist* 
is  ad-ting  to  the  liquid  suspected  to  contain  it  a  little 
"r,2it  'Ti  de  acid,  and  afterwards  a  few  drops  oi  u  >  - 
ntfsnate  of  potash.  If  albumen  be  present,  a  white 
tl  Aid  ii  produced  Thlt  is  even  a  more  accurate  test  than 
Trodve  sublimate.  White  of  egg  is  coagulated  by  ether, 
•hsle  serum  is  not.  According  to  M arret  1000  parts  of 
vnan  of  human  blood  are  composed  of  water  900,  al- 
<*>s*n  s<5 »),  muriates  of  potassa  and  s«»da.  6-6,  muco- 
'^tractive*,,  carbonate  of  soda  1  65,  sulphate  of  potass* 
rJS,  earthy  phosphates  O'fiO. 

TV  coajrulum  of  the  blood  is  of  a  more  or  leu  firm 
'*xtitf,  and  has  a  greater  specific  gravity  than  the  serum. 
It  nontatnsthe  colouring  particles  of  the  blood ;  and  when 
QMully  washed,  these  are  carried  out  of  it,  and  a  tena- 
»wm  whitish  matte*  remains,  which  has  been  termed 
V/nar,  but  which,  in  all  essential  points,  has  the  proper- 
ty of  coagulated  albumen. 
The  colouring  matter  of  the  blood,  h^matotine,  may  be 
"'Uim-4  t)v  evaporating  its  ;u;in/om  solution  at  a  t'.  m . 
Wu.'ircMow  K«rJ  ,  it  then  appears  almost  black,  but 
frames  its  red  colour  when  dissolved  in  water.    It  is 
•■viUe  b,  jdd,  and  in  alkalies  :  these  solutions  arc  dark- 
'  ■'-  irt-d  ;  but  when  mixed,  so  a«  to  become  neutral,  the 
b*matr*ine  fall*  of  a  bright  red  colour.  Accordingly, 
•ben  the  clot  of  blood  1»  put  into  acids  it  becomes  brown 
*  ^iib.and  is  very  similarly  discoloured  by  alkalies  ; 
'*»  niou  neutral  saita  render  it  florid.     Dr.  Stevens 
m »aown  that  carbonic  acid  In  venous  blood  is  the  pro- 
»Mf  cause  of  its  dingy  hue,  and  that  the  saline  matter 
«the  serum  confers  the  florid  red  upon  arterial  blood  ; 
*w  that  by  washing  the  saline  matters  out  of  the  bright 
^Jfulotn  of  arterial  blood  it  gradually  loses  Its  brilliancy 
wdrry-mbles  venous  coagulutu. 

"»*  f'dicwmg  table  shows  the  resvults  of  an  analysis  of 
*ae*n  Mood  by  Lecana  (  " 
\'A 
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vol.  xlvlli.);  considered 
taken  as  a  mean  or  i 
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BLOOD  ROOT.   The  root  of  the . 
dentit,  the  Juice  of  which  is  of  a  red  colour. 

BLOODSTONE.  A  dark  green  •ilicious  mineral, 
variegated  by  red  spots  (heliotrope). 

BLOWPIPE.  An  Instrument  by  which  a  small  jetof 
air  is  directed  laterally  into  the  flame  of  a  lamp  or  candle, 
so  as  to  divert  it  hi  a  long  slender  cone  upon  a  piece  of 
charcoal  or  other  substance  so  placed  as  to  receive  it. 
When  a  flame  Is  thus  urged  by  the  blowpipe  the  extreme 
heat  Is  just  at  the  Up  of  the  outer  white  flame,  where  the 
combustion  is  most  perfect,  and  where  substances  are 
rapidly  burned  or  oxidised;  whilst  the  Interior  blue 
In  consequence  of  Its  excess  of  combustible  matter, 
or  reduce*,  substances.   So  that 

fHt.-d  in-fore  the  blowpipe,  are 

•oxidized  by  being  placed  lu 
the  outer  and  inner  flame.  The  blowpipe  Is  of  important 
service  to  the  chemist  In  enabling  him  to  ascertain  easily 
and  quickly  the  effects  of  Intense  heat  upon  a  variety  of 
substances  ;  and  he  frequently  has  recourse  to  it  in  order 
to  distinguish  metallic  and  earthy  minerals  from  each 
other,  and  to  ascertain  in  a  general  way  the  nature  of  their 
component  parti  :  it  is,  in  i.v  t,  a  most  Important  auxiliary 
In  all  cases  of  qualitative  analysis.  Several  treatises  have 
been  written  on  the  use  and  indications  of  the  blowpipe  : 
the  reader  i*  especially  referred  to  Faraday's  Chemical 
Manipulation,  Sect.  IV.  §3. 

BLC'BBER.  The  cellular  membrane  in  which  the  oil 
or  fat  of  the  whale  is  included.    See  \\  Hale. 

CUT,.  (Germ,  blau.)  In  Painting,  the  colour  of  the 
■ky.  It  is  one  of  the  seven  original  colours,  and  is  of 
many  sorts,  whereof  the  principal  are  ultramarine,  Prus- 
sian blue,  blue  bice,  and  indigo. 

BLUFFS.  High  banks  presenting  an  abrupt  form  to- 
wards the  sea  or  river. 

BO'A.  A  genus  of  serpents,  with  the  transverse 
scuta;  of  the  abdomen  and  tail  in  a  single  row,  and 
without  a  rattle  or  spur  at  the  end  of  the  tail.  Some 
species  attain  an  immense  size  ;  but  the  large  serpents 
brought  to  this  country,  and  called  boa  constrictors,  are 
generally  Pythons,  and  natives  of  Asia.  The  true  boas 
are  from  South  America. 

BOARD.  (Equivalent  to  the  French  bureau.)  A 
word  applied  usually  to  certain  individuals  in  a  collective 
capacity,  who  are  intrusted  with  the  management  of  some 
public  office  or  department.  Thus  the  Commissioners 
of  Customs,  the  Committee  of  tho  Privy  Council  for  the 
Affairs  of  Trade,  the  Commissioners  of  Excise,  ire,  when 
assembled  to  transact  the  business  of  their  respective 
offices  are  styled  the  Board  of  Customs,  the  Board  of 
Trade,  the  Board  of  Excise,  Ac.  But  the  term  Board  Is 
used  also  In  a  more  general  sense,  being  applied  to  any  in- 
dividuals appointed  by  competent  authority  to  deliberate 
on  or  superintend  the  operations  of  any  private  business 
or  speculation. 

Boaxo.  (Sax.  bono)  In  Architecture,  a  piece 
of  timber  of  undefined  length,  more  than  four  inches  in 
breadth,  and  not  more  than  two  inches  and  an  half  in 
thickness.  The  section  of  a  board  is,  however,  i 
triangular,  or  rather  t  rapezoidal ,  one  edge  1 
This  is  called  a  feather-edged  board. 

BOA'TSWAIN.  The  second  of  the 
officers  of  a  man  of  war  ;  he  has  charge  of  i 
rigging,  anchors,  and  cables.  It  his  duty  to  f«r«  the 
,  or  summon  the  whole  crew,  whenever  they  are 
for  any  duty. 


requiretf  I 


crew  to  duty,  and  inflia 


BOAT.  (Sax. 
sense  to  denote 
or  decked,  and 


A  term  used  In  a  general 
_  ship  or  vessel,  whether  open 
may  be  propelled  by  oars,  or  by 
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BOBSTAYS. 

tails,  or  by  steam.  They  are  accordingly  of  very  different 
forms  and  constructions,  according  to  the  different  pur- 
poses they  are  intended  to  terse.  Under  this  term  are 
comprehended  barges,  cutters,  pinnace*,  yawls,  &c.  See 
Ship  ;  Si  bam  Navigation. 

BO'BSTAYS.  Stays  or  strong  ropes  to  keep  down 
the  bowsprit  during  the  plunging  of  the  ship,  and  against 
the  upward  action  of  the  head  sails  (jibs,  fore-staysail, 
At.),  and  to  sustain  the  action  of  the  stays  or  ropes, 
which  keep  the  foremast,  fore-topmast,  Ac",  and  there- 
fore the  main-topmast,  from  falling  aft.  They  are 
necessarily  very  strong ;  they  arc  attached  to  the  bow- 
sprit by  collars  placed  about  f  of  its  length  outside,  and 
to  the  hull  of  the  ship,  by  passing  through  holes  in  the 
cutwater  or  projecting  head,  and  make  an  angle  of  about 
303  more  or  less  with  the  axis  of  the  bowsprit.  They 
are  often  made  of  chains. 

BO'DY.  In  Physics,  is  a  term  applied  to  any  portion 
of  matter  of  which  the  existence  can  be  perceived  by 
any  of  our  sense*.  According  to  the  Peripatetics,  body 
Is  composed  of  matter,  form,  and  privation.  In  modern 
physic*,  both' is  regarded  as  an  agglomeration  of  material 
particles.  According  to  the  different  forms  in  which 
matter  exists,  bodies  may  be  totid,  liquid,  or  gaseous. 

In  Geometry,  body  is  synonimnus  with  $olid.  Thus 
we  say  the  fire  regular  bodies,  or  fire  regular  solids. 
See  Solid. 

BOG  KARTH.  A  soil  consisting  chiefly  of  •lliciout 
and  vegetable  fibre  ;  it  is  often  accumulated  in  con- 
siderable quantity  where  waters  have  deposited  the  mud 
of  boggy  places.  Many  American  shrubs  and  other 
plants  and  flowers  will  only  thrive  in  such  or  similar 
soils,  so  that  bog  earth  is  in  great  request  for  such  pur- 
poses. It  may,  to  a  certain  extent,  he  artificially  imitated 
by  mixing  the  cuttings  of  grass  with  the  mud  i  " 
and  a  sufficient  quantity  of  sharp  sand. 
BOHK'A.  A  species  of  black  tea.  See  Tea. 
POINT. 


BOI'LING 


at  which 


Thus  the  boiling  point  of 
water  Is  218°  ;  of  alcohol,  176°  ;  of  ether.  96°  ;  of  oil  of 
turpentine,  316° ;  and  of  mercury,  662° 
respective  temperatures  at  which  th 
tinuously  pass  into  the  state  of  vapour. 

BO'LDNESS.  (Sax.  balb)  In  the  Fine  Arts,  that 
fearlessness  which  an  artist  exhibits  In  his  designs,  arising 
from,  and  grounded  on,  a  thorough  knowledge  of  the 

Crlnciples  of  his  art.  Its  antagonist  is  tameness  or 
islpldlty. 

BOLE.  (Gr.  $*k*t,  a  mass.)  An  argillaceous  earthy 
mineral,  generally  reddened  by  oxide  of  iron  ;  as  is  the 
case  in  the  Armenian  bole,  which  is  used  in  tooth-powder, 
and  to  give  colour  to  the  fish  sauce  called  essence  of 
anchovies. 

BOLR'RO.   A  peculiar  species  of  dance  very  popular 
in  Spain,  and  so  called  from  the  name  of  its  inventor. 
BOLF/TIC  ACID.    An  acid  contained  in 


of  the  Boletus  pscudo  ignarius. 
BOLE'TUS.    (Gr.£«X*v,  a 


mass  )  A  genus  of  fungi, 
numerous  large  species  of  which  spring  from  the  sides 
of  trees  when  the  rind  Is  decayed,  forming  Ann  fleshy 
masses,  which  are  generally  smooth  on  the  upper  side, 
and  pierced  with  holes  on  tne  lower.  The  spawn  of  such 
plants  often  forms  what  Is  called  dry-rot,  Insinuating 
its  fine  delicate  filamentous  ramifications  between  the 
tubes'  of  the  wood,  forcing  them  asunder,  and  so  de- 
stroying the  cohesion  and  solidity  of  timber.  Boletus 
igniarius  and  fomentarius  arc  the  fungi  which,  when 
cut  into  thin  slices,  dried,  and  prepared  with  saltpetre, 
form  common  amadou,  or  the  German  tinder  of  the 
shops.  //.  tuberosus  is  used  in  Sweden,  as  a  substitute 
for  cork.  B.  borinus  is  said  to  be  a  favourite  food  of 
oxen,  deer,  swine,  and  some  other  animals  ;  it  is  even 
used  for  human  food. 

BOLOGNE'SE  SCHOOL.  In  Painting,  sometimes 
called  the  Lombard  school  of  painting.  It  was  founded 
by  the  Caracrl,  and  Its  object  was  to  unite  the  excellencies 
of  the  preceding  schools  (see  Paintinu)  ;  hence  it  is  oc- 
casionally called  the  Eclectic  school.  Among  the  prin- 
cipal painters  which  it  numbered  were  Domenlchino, 
I.anfranco.  Corrcgio,  Guldo,  Schidoue,  Caravaglo,  /am- 
pler!. Prtmatieclo,  Ac. 

ROLO'GN  1  AN  STONE.  A  sulphate  of  baryta, 
found  near  Bologna,  which,  when  heated  with  charcoal, 
becomes  a  powerful  solar  phosphorus. 

BO'LTHEAD.  A  globular  flask  with  a  tubular  neck, 
used  In  the  chemical  laboratory. 

no'Ll'S.  (Latin,  a  mass.)  A  very  large  pill  ;  or  a 
medicine  formed  into  an  olive-shaped  mass,  not  too 
large  to  be  swallowed. 

BOMB.  In  Artillerr.  a  hollow  ball  or  shell  of  cast- 
Iron,  having  an  orifice  through  which  it  is  filled  with 
gunpowder,  and  into  which,  when  filled,  a  fu*ee  Is  Inserted, 
so  adjusted  that  when  the  bomb  falls  at  the  place  Intended, 
the  fusee  Ignites  the  powder  In  the  shell,  and  blows  It  to 
pieces.  The  havoc  which  is  thus  produced  In  a  besieged 
town  or  the  ranks  of  an  enemy  Is  often  very  great. 
1.V2 


BOND. 

Bombs,  or  shells,  as  they  are  more  frequently  called,  are 
of  all  sites,  from  about  IH  inches  downwards,  and  are  in 
general  thrown  from  mortars  or  how  Users  ;  sometime* 
from  cannon.  They  appear  to  have  been  first  used  at 
part  of  the  regular  materiel  of  an  army  about  the  year 
1634,  in  the  wars  of  the  Netherlands.  The  principal  art 
in  throwing  shells  is  to  make  them  fall  at  or  near  a  given 
point.  For  this  purpose  the  distance  Is  calculated,  and 
the  charge  of  powder  and  elevation  of  the  mortar  re- 
gulated accordingly.  Theoretical  rules  are  of  no  great 
use.  They  must  In*  derived  from  experiment  and  practice. 
BO'MBARDIEES.  See  Braciiinus. 
BO'MBAX.  (lUixSui- )  A  genus  containing  many 
species  of  very  large  trees,  whose  capsules  arc  tilled 
with  a  fine  cottony  substance  enveloping  the  seeds.  It 
gives  its  name  to  the  natural  order  Bomhacetc,  allied  to 
Malvat  eous  plants,  where  it  is  associated  with  the  cele- 
brated Baobab,  and  many  more  gigantic  inhabitants  of 
tropical  forests.  The  hombax  trees  are  remarkable  for 
forming  on  their  sides  next  the  ground  huge  buttresses, 
projecting  so  far  from  the  parent  trunk  as  to  be  capable 
of  screening  many  men.  1  he  quantity  of  cotton  yielded 
by  these  trees  is  enormous,  and  often  covers  the  earth 
around  the  roots  to  the  depth  of  several  feet ;  It  is  un- 
fortunately of  too  short  a  staple  to  be  used  for  manu- 
facturing purposes. 

BO'MBAZINE.  (Htts/bYf.  a  silk  worm.)  A 
of  which  the  warp  Is  silk  and  the  weft  (or 
worsted.  It  is  chiefly  made  in  black,  and  as  an 
of  mourning  for  female  dress.  The  capital  employed  io 
Norwich,  during  the  most  flourishing  period  of  the 
bombazine  trade,  amounted  to  3<m»,(KK»/.,  but  at  present  it 
is  below  100,000/. 

BOMB  VESSEL.   A  ship  of  war.  intended  for  the 
bombardment  of  a  town  or  place  situated  on  the  tea 
coast.    They  are  of  at  tout  3A0  tons 
one  13-lnch  and  one  10-inch  mortar,  together 
6-poundcr  guns,  one  12-poundcr.  and  eight  24 

of  sixty-seven  men,  with  the 
rs,  and  a  detachment  of  marine 
or  working  the 

Spearman's  Briinh  0 tinner . 

BO'MBIC  ACID.  The  acid  contained  in  the  silk- 
worm, especially  in  its  chrysalis  state.  It  b  supposed  to 
resemble  formic  acid. 

BO'MB  YCl'LL  A.  A  genus  of  omnivorous  Passerine 
birds,  of  which  the  Bohemian  wax- wing  ( Bombycilla  gar- 
ruin)  Is  an  example,  and  an  occ.u-iuual  winter  visitor  of 
Britain. 

BOMBY'LIUS.  A  Lin  mean  genns  6f  Dipterous  In- 
sects, and  now  the  type  of  a  family  {Bombyliida'),  cha- 
racterized by  the  great  length  of  the  oral  Instruments, 
which  form  a  long  and  slender  proboscis  ;  body  thick, 
short,  hairy ;  thorax  gibbous ;  wings  extended  hori- 
zontally ;  halteres  exposed ;  antenna?  short,  approx- 
imate, composed  of  three  joints,  the  last  the  longest, 
thickened  and  terminating  obtusely ;  legs  long  and 
slender.  The  insects  of  this  family  have  a  rapid  flight, 
and  are  very  active ;  they  subsist  entirely  on  the  nectar 
of  flowers.  They  are  of  small  size,  and  mostly  exotic,  af- 
fording types  of  roam-  genera,  of  which  only  Bombylius 
proper  and  Pthiria  afford  British  examples. 

BO'MB  YX.  A  Linna-angeiiusof  Leptdopterous Insects, 
now  the  type  of  a  family  (Bombycidar),  iucluding  many 
genera  of  nocturnal  and  post-meridian  moths.  These 
have  been  arranged  under  the  following  tub-families :  — 
Hepialtdte.Sotodostidir,  A  ret  inter ,  and  Bombycidit  proper. 

BONA  DEA.  In  Roman  Mythology,  a  goddess  con- 
cerning whom  a  great  diversity  of  opinion  prevails,  even 
among  the  writers  of  antiquity.    On  the  authority  of  C. 

I*  represented  by  Macrobius,  who  treats  at 
her  nature  and  worship,  as  synonimout  with 
Rhea  or  Cybele.  The  Bona  Dea  had  two 
»me ;  but  her  rites  were  generally  solemnised 
of  the  consul  or  praetor.  In  the  celebration 
nly  women  paiticipated,  thereby  indicating 
hastlty  of  tne  goddess.  But  a  perusal  of 
the  ancient  writers  will  convince  the  most  sceptical  that 
the  exclusion  of  men  from  the  solemnities  of  the  Bona 
Dea  was  purely  nominal,  and  that  in  the  course  of  time 
the  grossest  licentiousness  was  practised  during 
celebration  ( Sec  Cic  ;  pro  Milone :  Jur.  Set.  VI.) 
BONA'SSUS.  .Sec  Bison. 
BOND.  (Sax.  bnn>.)  In  Architecture,  the 
nection  of  one  stone  or  brick  with  another  by  lapping 
them  over  each  other  in  carrying  up  work,  so"  that  an 
Inseparable  mass  of  building  may  lie  formed,  which  could 
not  Ik?  the  case  if  every  vertical  joint  was over  that  below  It. 

Bono.  In  Law,  a  deed  whereby  the  obligor,  or  party 
binding  himself,  obliges  himself,  his  heirs,  executors, 
aril  administrators,  to  pay  a  certain  sum  of  money, 
called  the  penalty,  to  another  (the  obligee)  at  a  day 
appointed  There  is  a  condition  added,  that  if  the  obligor 
does  some  particular  act  the  obligation  shall  be  void,  or 
else  remain  In  full  force.  In  case  this  condition  is  not 
performed,  the  bond  becomes  forfeited  or  absolute  at 
law,  and  charges  the  obligor  while  living ;  and  after 


Labeo,  she 
leiiifth  upon 
the  Grecian 
temples  at  Rc 
In  the  house 
of  these  rites 
the  peculiar 
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BOND. 

r,  who  (In 
I  to  the  hands  of  the  executor  or 
to  dishargc  It.  provided  he  hare 
ThccontUtion  U  usually  (  " 

A  bond  without  a  condition  U  termed  tingle  (or 
fUi  oUHatio) ;  and  It  become*  tingle  by  forfeiture,  on 
nance  of  the  condition.  At  law,  the  whole 
ntioned  in  the  bond  was  recoverable  on  such 
But  by  the  lnterpotltion  of  equity 
discharged  from  paying  more  than  the 
sob to  which  the  obligor  was  reasonably  entitled:  viz. 
ti»  principal,  interest,  and  expenses,  If  the  bond  wit*  for 
;:nnent  of  a  debt ;  or  the  damages  accruing  to  him,  if 
ittss  for  the  performance  of  a  stipulated  act.  Hut  by 
i  t  5  Ann.  c.  16.  it  was  enacted  that  in  case  of  a  bond 
-•vlirioTH-d  for  payment  of  money,  the  payment  of  the 
sua  due.  «ith  Interest  and  coats,  even  though  the  bond 
te  fcrfHtcd,  and  suit  commenced  thereon,  shall  be  a 
:  »»".•••,.  *!•  n  discharge  ;  and  on  this  footing  the 

Uw  now  stands . 

\  i-tA  on  » },*.<  h  neither  principal  nor  interest  lias 
'■em  demanded  for  twenty  years  will  be  presumed  to 
lure  been  satisfied  ;  but  length  of  time  is  not,  strictly,  a 
mfj  bar.  bat  only  a  ground  for  the  jury  to  presume 
J-'  jo 

id  a  bond  where  several  are  bound  severally,  the  ob- 
hjst  bay,  at  bis  election,  sue  all  the  obligors  together, 
«r  all  of  them  apart,  and  have  several  judgments  and 
»t "Cubans :  but  he  shall  have  satisfaction  but  once ;  for 
tU  be  by  one  only,  that  U  sufficient  to  discharge  the 

Boro,  English.  In  Architecture,  that  disposition  of 
bricks  in  a  wall  whereto  the  courses  are  alternately  com- 
t>ne&  <A  headers,  or  bricks  laid  with  their  heads  or  ends 
^rvards  the  faces  of  the  wall,  and  in  the  superior  and 
^fcrior  courses  of  stretchers  or  bricks, 

1,1  I  *  1 .  1 


■cb  their  lengths  parallel  to  the  facet 
itix  walls,  as  in  the  margin,  in  which 
ft*  upper  it  called  the  heading,  and  the  lower  the  stretch- 

cr  course. 

Bow,  Flemish.    In  Architecture,  that  disposition  of 
sncks  in  a  wall  wherein  each  course 
•  *<!.•  r 5. uu!  st ret c  hers  alternately, 
J  n  the  margin. 

Bo>d  or  Lap  or  a^Slati.  to 

tip  of  the  upper  slate. 

BOND  STONE,    to  Architecture,  a 
fcroogh  the  whole  thickness  of  a  wall  at 
*  Ucr.  for  the  purpose  of  binding  the 
'.:  ..f  in  .•.:>.«« 

BOSDTJMBEK.    In  Architecture, 
b.ithawaUasit  is  carried 


stone  running 
it  angles  to 
in 


An  important  organ  In 
loimab  (are  Amatomy).  forming  the  solid  support  of 
tWr  fabric,  and  protecting  the  vital  organs,  such  as  the 
too  and  the  heart  and  lungs,  from  external  pressure 
iojunr.    In  the  human  skeleton  there  are  commonly 


higher 
solid  ti 


of 

of 


I  injury.  In  the  human  skeleton  there  are  commonly 
fs  not  rated  260  distinct  bones.  They,  however,  admit  of 
(Usuncatlon  under  three  heads  ;  namely,  long  or  cy Un- 
tried bones,  tuch  as  those  of  the  extremities  ;  broad  and 
Ut  bones,  tuch  as  those  of  the  skull ;  and  tkort,  square, 
irrrgHiar,  or  tolid  bones,  tuch  as  the  vertebra*,  and  those 
of  the  wrist  and  instep,  and  the  patella  or  knee-pan  :  the 
tol  bones  are  generally  filled  with  marrow,  and  are 
aimirable  specimens  of  strength  of  structure  with  the 
least  possible  weight.  The  bones  are  covered  by  a  mein- 
brine  called  prriostentn,  by  which  the  ramifications  of 
bluod-iesscls  and  nerves  pass  into  the  bone,  to  the 
m-srto  of  a  bone,  the  gelatinous  or  cartilaginous  portion, 
»  tt  has  sometime*  been  called.  Is  first  formed,  and  the 
wtky  or  indurating  part  is  afterwan  r  deposited.  We 
are  indebted  to  Mr.  flatchett  for  our  principal  information 
"nsrctrng  the  proximate  chemical  components  of  bone. 
'M'Z.  Trans.  1799  and  18C0.)  The  soft  parts  consist  of 
•  u  rif  ,v>.l  albumen  ;  and  the  hard  |  orti'  ti  Is  composed 
c- phosphate  of  lime  and  carbonate  of  lime,  with  small 
^untitles  of  other  salts.  The  animal  matter  of  bones 
smoonts  on  an  average  to  about  half  their  weight,  or, 
*ben  dried,  to  between  30  and  40  per  cent. ;  so  that  they 
Retain  a  Urge  relative  proportion  of  nutritive  matter. 
IV  bones.  Including  their  animal  matter,  are  the  most 
durable  parts  of  the  animal  fabric ;  hence  the  proposal 
of  storing  them  up,  as  occasional  sources  of  nutriment ; 
for  Dot  only  is  tne  cartilaginous  portion  unimpaired, 
»  booet  which  have  been  kept  dry  for  many  years,  but  it 
r-.*i  ft  en  been  found  perfect  In  Ixmes  of  apparently  an- 
todflarian  origin.  The  best  mode  of  extracting  the  nutri- 
tious part  of  bone  for  human  food  consists  in  grinding 
It  fine,  and  subjecting  it  with  water  to  a  heat  of  about 
■GO-  in  a  digester  ;  or  the  earthy  part  may  t*  removed 
hT  dtrot*  muriatic  acid.  When  dogt  and  tome  other 
is  devour  bones,  the  nutritive  part  it  abstracted  by 
iva  1 
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earthy  part  it  voided  in  their 


W  hen  bones  are  submitted  to  destructive  distillation, 
the  gelatine  and  albumen  which  they  contain  is  abun- 
dantly productive  of  ammonia  ;  hence  a  copious  source 
of  that  alkali  and  its  compounds  ;  the  residue  is  a  mixture 
of  the  earthy  part  of  the  bone  with  I 


leory  or  bone  bUuk. 
K  lit  S'i 


BONK  MUST,  or  ground  bones,  has  recently  1 
used  with  the  best  effect  as  a  manure.  It  is  usually  ap- 
plied to  light  or  turnip  soils,  which  it  has  rendered  in  no 
ordinary  degree  productive.  For  further  details  on  this 
curious  and  interesting  subject,  see  article  "Agriculture" 
In  M'Vuilocm's^  Stultifies.  The  importation  of  bones  from 

to  a  great  extent. 

BUNK  rJAHTH.  The  residue  of  bones  which  have 
been  calcined  to  as  to  destroy  the  animal  matter  and 
carbon,  and  become  converted  into  a  white  porous 
and  friable  substance,  composed  chiefly  of  phosphate 
of  lime.  According  to  Berselius,  100  parti  of  human 
bones  are  composed  of  or  04  phosphate  of  lime,  1 1  •  30 
carbonate  of  lime,  *  fluoride  of  calcium,  130  soda  and 
chloride  of  sodium.  1'  Hi  phosphate  of  magnesia,  and  33.  30 
animal  matter.  Albumen,  gelatine,  and  fat  constitute  the 
animal  part  of  bone,  the  greater  part  of  which  remains 
in  the  form  of  a  touch  cartilage  * 
in  dilute  muriatic  acid. 
BONl'TO.    The  name  of  a  species  of  Sec 


speclct 

fishes  ( Thynnus  velamts.  Cur.),  common  in  the  tropical 
ocean,  ami  w til  known  to  voyagers  from  Its  persecution 
of  the  flying-fish  (Esourtu*  volitans),  and  flying  squid 
(I.oJigo  suxitlata). 

BO'NZES.  The  priests  of  the  religion  of  Fo  are  to 
called  by  Kuropeans ;  especially  in  China,  the  Hi r man 
Empire,  Japan,  and  other  districts  of  Eastern  Asia. 

BO'OB  *  .  The  English  name  of  a  genus  of  Pelecanfd*; 
they  are  also  called  ganncts,  noddles,  and  soland  geese. 

BOOK.  (Ger.  buch.)  "  The  general  name  of  almost 
evcrv  literar)  composition,  but  In  a  mure  liniltci!  >.  un- 
applied only  to  such  compositions  as  are  large  enough  to 
form  a  volume."  Short  and  fugitive  pieces  are  denominated 
pamphlets,  In  contradistinction  to  books,  which  arc  of 
greater  length,  and  embrace  more  general  or  permanent 
topics.  To  the  various  tixet  and  forms  in  which  books  ap- 
pear  iij  pn  pi  I  ite  npp»  llations  ha\e  been  Kn.  n  .  as  folio, 
quarto,  octavo,  duodecimo,  Ac.  The  materials  of  w  hich 
books  have  been  composed  have  been  extremely  different 
in  different  nations,  and  in  different  periods  of  the  progress 
of  civilization.  Elates  of  lead  and  copper,  bricks,  stone, 
and  wood  were  anciently  employed  for  this  purpose. 
At  a  later  period  the  bark  of  trees  formed  the  chief  ma- 
terial in  the  composition  of  bookt,  as  is  Indicated  by 
the  original  signification  of  the  term  book  Itself,  and  its 
equivalent  in  some  some  other  languages.  The  materials 


equivalent  In  some  some  other  languages, 
of  books  were  afterwards  derived  from  the  Egyptian 
plant  papyrus  ;  but  as  the  (' 


chiefly  from  the  skins  of  goats  or  sheep,  was  em- 
for  this  purpose  Next  followed  the  use  of  paich- 


chlcfly  written  : 
but  all  these  systems  were  twallowed  up  by  the  Inven- 
tion of  paper  (quod  vide),  which  took  place  about  the 
13th  century,  ami  facilitated  the  circulation  of  knowledge 
to  an  Incalculable  extent.  The  first  bookt  were  in  the 
form  of  blocks  nnd  tablets;  but  vfhen  flexible  material* 
came  into  use.  It  was  found  more  convenient  to  roll  them 
up  in  scrolls,  called  by  the  Creeks  «*»r«{,  and  by  the 
Romans  volumen. 

BOOK-KEEPING.  In  Commerce,  the  art  of  re- 
cording, In'  a  regular,  concise,  and  systematic  manner, 
the  transactions  of  merchants,  traders,  or  other  persons 
engaged  in  pursuits  connected  with  money.  It  has  not 
only  the  authority  of  experience  to  recommend  it,  but 
that  of  some  of  the  sagest  observers  of  human  aflairs  ; 
Dr.  Johnson  remarks,  "  that  the  counting-house  of  an 
accomplished  merchant  Is  a  school  of  method,  where  the 
great  science  may  be  learned  of  ranging  particulars  under 
generals,  of  bringing  the  different  |  arts  of  a  transaction 
together,  and  of  showing  at  one  view  a  long  series  of 
dealing  and  exchange.  Let  no  mau  (the  Doctor  adds) 
venture  into  large  business  while  he  It  ignorant  of  the 
method  of  regulating  books ;  never  let  him  imagine  that 
any  degree  of  natural  abilities  will  enable  him  to  sup- 
ply this  deficiency,  or  preserve  a  multiplicity  of  affairs 
from  inextricable  confusion."  There  are  two  modes  of 
keeping  books  of  account ;  the  one  by  what  Is  termed 
St'rig/Vand  the  other  by  Double  Entry.  Both  are  in  very 
general  use.  The  system  of  single  entry  Is  chiefly  con- 
fined to  the  business  of  retail-dealers  ;  it  is  much  the 
simplest  method  of  book-keeping,  consisting  only  of  a  day- 
book and  a  ledger.  In  the  day-book  the  dealer  enters  his 
sales  and  purchases,  and  In  his  ledger  he  carries  the  former 
to  the  debit  of  hit  customers,  and  the  latter  to  the  credit 
of  the  merchants  who  supply  him  with  goods.  By  making 
at  any  time  a  list  of  the  t 
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and  of  those  due  by  him  to 
retail  dealer  may,  after  adding  to  the  debu  due  to  him 
the  value  of  his  stock  on  hand,  arrive  at  an  approximation 
to  the  real  Hate  of  hit  debts  and  assets.  This,  however, 
is  hut  an  imperfect  and  unsatisfactory  mode  of  book- 
keeping ;  and,  therefore,  in  the  case  of  wholesale  and 
mercantile  business,  where  extensive  and  multifarious 
transactions  have  to  be  recorded,  recourse  is  had  to  the 
system  of  double  entry.  This  system  jwssesses  all  the 
advantage*  of  single  entry,  besides  being  so  complete  and 
comprehensive  in  its  principles,  and  so  certain  in  iU 
results,  as  to  admit  of  universal  application.  It  may 
with  equal  advantage  be  adopted  in  the  most  limited  as 
well  as  in  the  most  extensive,  in  the  most  plain  and 
simple  as  well  as  the  most  intricate  and  complicated 
concerns. 

No  very  authentic  accounts  exist  of  the  origin  of  book- 
keeping. The  double  entry  system  appears  to  have  been 
first  practised  towards  the  latter  part  of  the  fifteenth 
century,  in  Venice  and  other  towns  in  Italy,  then  the 
great  emporium  of  the  mercantile  world,  and  from  this 
circumstance  it  acquired  the  name  of  the  Italian  method 
of  book-keeping.  The  advantages  of  the  system,  and  the 
soundness  of  the  principles  on  which  it  is  baaed,  soon 
became  apparent ;  for  we  And  it  was  adopted  in  Kngland 
and  France  early  in  the  sixteenth  century,  and  has  con- 
tinued to  be  more  and  more  practised  down  to  the  pre- 
sent day. 

The  great  objects  of  a  good  method  of  book-keeping  are 
to  exhibit  transactions  as  they  occur,  in  the  most  minute 
detail,  and  ultimately  in  the  most  condensed  form ;  ad-  | 
vancing  from  the  earliest  stage  to  the  latest  by  such 
clear  and  lucid  steps  as  at  all  times  to  admit  of  every  fact 
being  traced  in  its  progress,  and  security  being  obtained 
at  every  step  against  omission  or  error.  For  th;  attain- 
ment of  such  important  objects,  no  mode  of  book-keeping 
has  hitherto  been  devised  at  all  approaching  to  the  per- 
fection of  the  Italian  system  by  double  entry.  Every 
transaction  in  business  is  twofold ;  there  can  be  no  receipt 
without  a  payment,  and  no  purchase  without  a  sale,  and 
consequently  by  presenting  the  same  event  or  fact  on 
both  sides  of  the  books,  whence  the  name  of  double  entry, 
the  entries  being  simultaneous,  become  corroborative  of 
each  other.  The  circumstance  of  every  transaction  being 
on  both  sides  of  the  ledger  affords  one  of  the 
;  valuable  results  derived  from  the  system  of  double 
entry,  namely,  a  test  of  accuracy  ;  inasmuch  as  the  entries 
on  the  credit  side  must  be  equal  to  the  entries  on  the 
debit  side,  otherwise  the  books  will  not  balance. 
The  three  principal  books  required  under  the  Italian 
i  of  double  entry  are,  a  cash  book,  journal,  and 
In  the  first  of  these  every  transaction  is  recorded 
one  of  its 
are  b 


and  in  practice 
e  by  some  book-keepers  carried 
book  to  the  ledger  without  being 


at  all.  The  journal,  however, 
part  of  the  system.  It 


transfer  of  money  does  not  form  one  of  the 
ranging  the  facts  In  as  simple  and  condensed  a  form  as 
correctness  and  intelligibility  will  admit  of,  and  the 
results  of  those  entries  in  the  journal  are  afterwards  In- 
troduced into  the  ledger,  which  thereby  becomes  a  sort 
of  key  to  the  detailed  history  of  every  transaction  ;  whilst 
at  the  same  time  it  furnishes  a  luminous  comjR'iidium 
of  tbo  whole.  In  like,  manner  when  the  cash  transac- 
tions are  passed  through  the  journal  they  are  at  stated 
periods  classed  and  arranged  In  a  condensed  form,  and 
thence  transferred  to  the  ledger.  This  plan  of  intro- 
ducing the  cash  transactions  into  the  journal  is  con- 
sidered much  the  best  system,  though  attended  with 
a  little  more  trouble  to  the  book-keeper,  as  it  affords 
great  facilities  in  balancing  the  books  and  testing  the 
accuracy  of  the  ledger,  more  particularly  when  the 
recent  Improvements  upon  the  form  of  the  journal, 
which  were  originally  suggested  by  the  late  Mr.  Jones, 
nre  adopted.  By  the  plan  referred  to,  tho  journal 
is  advantageously  ruled  with  four  cash  columns,  two 
upon  the  left  hand  side  for  entries  debtor,  and  two  upon 
the  right  for  entries  creditor;  and  all  the  transactions 
being  connected  either  with  personal  and  property  ac- 
counts or  nominal  accounts,  such  as  charges,  profit  and 
loss,  and  so  forth,  they  arc  classed  accordingly  In  the 
columns  on  the  Dr.  or  Cr.  side  of  the  journal  respec- 
tively; and  as  the  debit  entries  are  at  all  time*  equal 
to  the  credit  entries,  the  aggregate  of  the  two  columns  on 
the  Dr.  side  must  tally  with  the  aggregate  of  tho  two  on 
the  Cr.  side  of  the  journal.  This  too  Is  found  in  practice 
to  be  a  most  useful  check  against  posting  the  entries  to 
wrong  accounts  in  the  ledger ;  for  on  balancing  the  books, 
by  taking  the  amounts  Dr.  and  Cr.  posted  to  personal  and 
property  accounts,  and  the  amounts  Dr.  and  Cr.  posted 
to  nominal  accounts  in  the  ledger,  and  comparing  them 
with  the  total  amounts  in  the  corresponding  columns  of 
the  journal,  it  will  be  seen  whether  they  agree  :  if  they  do 
not.  it  demonstrates  that  some  entries  must  have  been 
.sly  posted,  which  can  then  only  be  di<«  ,1 
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;  but  if  the  amounts  do  agree,  then 
Is  at  least  strong  presumptive  evidence  that  the 
of  the  entries  have  been  carried  to  the  proper 
accounts.  Experience  and  practice  are  occasionally  sug- 
gesting minor  improvements  upon  the  forms  of  the  cash 
book,  journal,  and  ledger,  to  suit  particular  cases,  as  well 
as  upon  the  subsidiary  books  required  for  gathering  to- 
gether the  facts  preparatory  to  their  being  transferred 
in  a  condensed  form  into  the  journal;  and  indeed  an  in- 
telligent book-keeper  may  accomplish  much  by  a  judicious 
classification  of  the  facts  in  the  auxiliary  books ;  but  the 
fundamental  principles  of  the  Italian  system  of  book, 
keeping,  notwithstanding  such  occasional  facilities  and 
improved  arrangements  in  the  working  of  it,  remain  per- 
fect and  unchanged ;  and  after  the  length  of  time  they  have 
successfully  withstood  all  attempts  at  innovation  or 
change,  it  may  safely  be  affirmed  that  the  system  is  the 
best  hitherto  discovered,  and  is  deserving  of  the  utmost 
confidence  and  general  adoption. 

We  have  already  stated  that  the  Italian  system  of 
book-keeping  admits  of  universal  application ;  and  we  may 
now  observe  that  it  is  not  confined  to  merchants'  accounts, 
but  is  equally  applicable  to  government  accounts.  In 
evidence  of  its  being  so,  we  may  instance  the  East  India 
Company,  where  the  double  entry  system  is  used  with 
the  most  perfect  success  in  all  the  branches  of  that  great 
and  well-conducted  establishment,  financial  as  well  aa 
commercial.  One  great  desideratum  in  a  system  of  book- 
keeping for  government  accounts  is  centralization,  which 
can  alone  be  attained  by  a  proper  and  well  organised  me- 
thod of  condensing  the  facts  or  elements  of  the  accounts  ; 
and  the  Italian  system  unquestionably  affords  the  most  ef- 
ficacious means  of  collecting  and  grouping  the  widely  scat- 
tered elements  of  government  accounts  in  a  concise  and 
intelligible  shape,  and  ultimately  exhibiting  them  in  the 
clearest  and  most  perfect  state  of  central  nation  admitted 
of.  Several  of  the  ablest  ministers  of  France  from  the  days 
of  Sully  downwards,  convinced  of  the  necessity  of  a  good 
system  of  book-keeping  in  the  management  of  the  puulic 
money,  and  satisfied  of  the  efficiency  and  soundness  of 
the  principles  of  the  Italian  method,  successively  at- 
tempted to  get  the  government  accounts  kept  on  that 
system.  But  It  was  not  till  the  present  century  that  it 
was  successfully  introduced.  It  has  since,  however,  fully 
realised  all  that  was  anticipated  of  it  by  those  great  men; 
and  has  been  found  to  answer  so  coinpletely  that  it  haa 
been  universally  adopted  in  all  the  different  departments 
of  the  state.  Equally  beneficial  effects  have  resulted 
from  the  adaptation  of  the  system  to  the  public  accounts 
in  Holland,  and  confirmed  the  advantage  of  its  applica- 
tion to  government  business.  Similar  laudable  attempts 
have  been  more  recently  made  In  this  country  by  some  ol 


Henry 


our  ablest  practical  statesmen  (. 
Parncil  deserves  particular  notice),  to  In 
mode  of  book-keeping  in  the  government 
the  signal  success  with  which  the  expa 
crowned,  it  is  to  be  hoped  that  In  a  few 


of  our  public  accounts  will  be  placed  on  one 
plan  of  book-keeping  by  double  entry,  and  be 


of  any 

merchant  in  London,  instead  of  being  wrapped  up,  aa 
formerly,  in  impenetrable  obscurity  and  useless  mystery. 

BOOM.  (Dutch  boom,  a trte.)  A  nautical  term,  sig- 
nifying a  long  pole  run  out  from  any  part  of  a  ship  to 
stretch  the  bottoms  of  particular  sails ;  whence  Jib-boom, 
main-boom,  ttuddinetail-boom,  Ac. 

Booh.  In  Marine  Fortification,  signifies  a  strong  chain 
or  cable  stretched  across  the  mouth  of  a  harbour  or  river, 
to  prevent  the  enemy's  ships  from  entering,  and  having 
a  number  of  poles,  bars,  Ac.  fastened  to  It ;  whence  the 
name. 

BOO  PS.    A  genus  of  fishes  of  the  order 
pterygii :  most  of  them  occur  in  the  Mediterrauc 

BOO'TES.   (Cr.  frvt,  «»  °* •)   One  of  the  < 
lations. 

BORA'CIC  ACID.   See  Boron. 

BORACI'TE.    Native  borate  of  magnesia. 

BOKA'GIN  A'Cl'.t;.  Plants  resembling  the  genus  Bo- 
rage, after  which  they  are  named.  They  usually  have  a 
inucihudnous  sap,  in  which  nitre  exists  in  small  quan- 
ta's ;  wherefore  they  decrepitate  when  thrown  upon  the 
fire.  It  is  found  that  liquor  into  which  borago  Itself  is 
plunged  when  fresh  becomes  cooled,  and  hence  the  Borago 
qfflctnalis  was  the  principal  Ingredient  in  what  was  called 
a  "  cool  tankard.'  lloraginaceous  plants  have  usually 
pretty,  and  sometimes  very  handsome  flowers,  arranged  in 
a  gyrate  manner.  Forget-me-not  (Myosotis),  Buglosa 
( Echium),  Anchusa,  and  various  species  of  Lithospermum 
are  well-known  favourites  cither  among  wild  or  culti- 
vated plants.  Most  of  them  have  their  leaves  covered  w  ith 
asperities,  whence  their  old  name  of  AsperijoliitJ  f  and 
some,  as  Anchusa  tinetoria,  Lithospermum  tinctortum% 
and  several  others,  yield  a  deep  purple  dye  from  their 
roots. 

BORA'SSUS.  (  BsfstOTK,  the  skin  of  the  date.)  Agenus 
of  palm  trees,  usually  called  fan  palms,  because  their 
gigantic  leave*  arc  formed  of  plates  radiating  from  the 
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tyrf  the  petiole,  sod  folded  up  after  the  manner  of  • 
oh' i  to.  Borassut  fiabiUiformit  is  an  Indian  species, 
rrJt  a  trunk  from  thirty  to  fifty  fort  high,  and  leaves  with 
f-TB  seventy  to  eighty  rays.   The  Hindoos  coniider  it 
i*  ling  of  tree*.    A  roost  intoxicating  liquor  is  obtained 
bt  Jrrmendnu  its  sap.  which  is  also  capable  of  yielding 
nnr  Id  conskU rablc  quantity  under  proper  management. 
BOR  ATES.    Salts  of  the  boracic  acid. 
BORAX.   This  salt  is  found  native  in  some  of  the 
Ul«  of  Thibet  and  Persia,  and  is  imported  from  India 
S  ■ '. ".<  name  of  imcttl.  which  alter  purification  forms 
tjr  Ttflntd  borax  of  commerce.    Of  late  years  borax  has 
'•itu  obtained  by  combining  native  boracic  acid  with  soda. 
Born  forms  hexa-dral  prisms,  slightly  efflorescent,  and 
••»;nlrlnjr  2)  of  cold  and  6  of  boiling  water  for  solution. 

'"  ii'-d,  a  t? •  r  of  crystallization  U  driven  off,  and 
t>  rt-si.iainr  salt  fuses  Into  what  Is  called  glass  qf  bora*. 

Crystallized  borax  consist*  of  69  boracic  acid  +  32  soda 
+  50  water.  It  has  upon  tome  teats  an  alkaline  reaction, 
sad  has  hence  been  called  tub-borate  of  soda.  Borax  is 
r^eflr  used  by  workers  in  metals  as  a  flux :  it  is  also  em- 
I !  ui'.  hi  medicine. 

IWRDER.   In  Gardening,  a  marginal  space,  a! 
toenerted  with  a  walk  or 
fcnni  an  accompaniment. 

EosDt».or  Bourn  rr.  In  Heraldry,  according  to  French 
hfrikti.  a-n  honourable  ordinary,  which  should  occupy  a 
third  part  of  the  shield.  In  English  blazonry,  it  has 
mrrally  been  considered  as  a  mark  of  difference  to  dis- 
nntuUh  one  branch  of  a  family  from  another.  It  sur- 
r  «iodi  the  field,  is  of  equal  breadth  in  every  part,  and 
■  f»nr  i-f  h  of  the  field.  \\  hen  then-  is  a  chief  on 
"  V  rriit,  the  bordure  is  supposed  to  run  under  the  chief ; 
^*  S  pu*e*  over  other  ordinaries,  as  a  fess,  Ac 

BORE.   A  word  used  to  express  the  sudden  rise  of  the 
'*  in  rertain  estuaries. 

BO'RF.AS.  In  Grecian  Mythology,  the  son  of  Astrsrus 
ed  Aurora,  and  usually  worshipped  as  the  god  of  the 
«ta  wind.  There  are  few  of  the  minor  Grecian  divini- 
'"i  nf  whom  so  strange  and  multifarious  exploits  are  re- 
^  w  of  Boreas  :  and  it  is  Interesting  to  trace  to  its 
*>w»tl>c  allegory  of  all  his 

to  elucidate  the  causes  of  his 


a  marginal  space,  always 
other  object,  to  which  it 


5»**rtb  wind  baring  on 

"^rs^ans  when  meditating  the  invasion  or  Attica.  A 
au«e  induced  the  inhabitants  of  Megalopolis  to 
Boreas  as  their  guardian  divinity,  in  whose 
^"B  they  instituted  an  annual  festival.  With  his  usual 
g^slSty  for  mythological  allusion, 
Boreas  s  place  in  his  Paradise  Lott  t  — 

No»  from  the  north 
Of  N"«rnmb»jr»,  nitl  the  S»m>»  J  that*. 


was  usually  represented  with  the  feet  of  a  serpent, 
«a  wingi  dripping  with  golden  dew-drops,  and  the  train 
1      garment  sweeping  along  the  ground. 

BO'KOS.   The  base  of  boracic  acid,  discovered  by 
°**J  in  1W7.  It  may  be  procured  by  beating  dry  boracic 
**1  with  potassium.  It  is  a  dark  olive-coloured  substance, 
-  ■'"tj'.'<jfjductor  of  electricity,  insoluble  in  water,  mfu- 
«nd  of  a  specific  gravity  =  *.   Heated  to  redness  it 
into  boracic  and,  which  consists  of  20  boron  +  48 

^>nnc  acid  is  found  in  .the  hot  springs,  and  amongst 
volcanic  product*  of  the  Lipari  islands,  and  in  the 
*«ers  of  Sasso  in  the  Florentine  territory ;  it  also 
;'»  «>me  mineral ».  It  may  be  obtained' by  adding 
'ym  of  tulphuric  add  to  a  strong  solution  of  borax. 
,u  1*ciflc  gravity  is  1*48.  In  Its  usual  state  of  scaly 
rrntali  it  U  a  hydrate,  composed  of  68  dry  acid  +  27  water, 
to  tUs  state  It  requires  about  30  part  •  of  cold  and  3  of 
'*illr,f  water  for  its  solution.  It  dissolves  in  alcohol,  and 
'  '  wlotion  burns  with  a  characteristic  green  flame.  It 
r^1">*  litmus  ;  but  renders  turmeric  brown,  like  an 
Uah.  When  its  water  is  driven  off  by  fusing  it  at  a  high 
'it,  thf  anhydrous  acid  concretes  into  a  glassy  substance 
^*  specific  gravity  of  1*8.    It  is  a  useful  flux,  and  was 

™*riy  used  b  medicine  under  the  name  of  Horn  berg's 
*"*«'»<•  tatt. 

BO'KOUGH.  A  town  possessed  of  certain  municipal 
^'timrJofu,  of  which  the  name  is  derived  by  some  from 
vT  ^*Ion  "'ord  burg,  meaning  an  inclosed  place ;  by 

•  •ti  from  another  word  of  the  same  language  —  borg, 
■^^ung  pledge,  which  was  applied  to  some  of  the  asso- 
:*"*s  for  mutual  liability  established  by  the  Saxon 
Boroufrhs,  tn  the  sense  of  the  definition  above  given, 
5?  hai,r'  "*  •oroe  shape,  existed  very  early  in  this  as 
tn  other  countries  ;  but  the  origin  as  well  in  con- 
?**loa  u  hi  name  of  the  ex  is  ting  municipal  system  in 
lri\v*i  ran  he  traced  no  higher  than  Saxon  times,  and 
■•] frneral  and  connected  history  of  English  boroughs 

1W 


BOROUGH. 

According  to  Doomsday  Book  there  were  tn  England  at 
that  time  eighty-two  boroughs,  including  cities,  differing 
considerably  in  the  extent  of  their  franchises  as  well  as 
in  their  customs  and  mode  of  government ;  but  agreeing 
in  this  general  character,  that  they  were  communities 
established  chiefly  for  the  purposes  of  trade,  endowed  to 
that  effect  with  certain  franchises,  such  as  that  of  a  fair  or 
market,  and  possessing  as  boroughs  a  special  jurisdiction 
exercised  in  the  the  borough  court-leet,  and  exclusive  of 
the  jurisdiction  of  the  hundred,  with  which  in  the  political 
scaio  a  borough  was  co-equal.    Some  of  them  then  held, 
and  all  were  capable  of  holding,  lands  in  common  ;  and 
in  respect  of  such  land  they  held,  as  did  also  each  burgess 
in  respect  of  his  own  tenement,  of  some  lord,  by  a  sixties 
of  tenure  called  burgage  tenure,  which  was  in  fact  only 
the  ancient  tenure  in  common  socage,  i.  e.  tenure  by  rent 
or  service  certain,  which  continued  to  prevail  in  boroughs 
after  the  goncral  imposition  upon  other  lands  of  the 
feudal  or  military  service.    The  lordship  of  the  land  of 
the  borough,  ana  of  the  different  tenements  which  It  con- 
tained, must  have  belonged  in  the  first  instance  to  the 
lord  of  the  manor  within  which  it  was  situate ;  but  all 
boroughs,  in  contemplation  of  law,  held  their  franchises 
of  the  Wing. 

Great  obscurity  prevails  as  to  what  was  originally  the 
internal  constitution  of  boroughs,  and  as  to  now  far  it 
was  popular  or  not.  and  how  far  also  It  was  or  was  not 
uniform.  It  is  certain  that  as  early  as  the  date  of 
Doomsday  Book  the  proportion  between  the  number  of 
burgesses  and  that  of  other  Inhabitants  was  very  dif- 
ferent in  different  boroughs  ;  though  the  fact  may  be  re- 
conciled with  the  notion  of  a  system  originally  popular 
(which  has  all  along  prevailed  in  some  boroughs),  upon 
the  supposition  that  the  franchise  had  cither  been  usurped 
on  the  one  hand,  as  has  frequently  happened  in  the  case 
of  larger  communities,  or  abandoned  on  the  other  hand  as 
of  little  value,  on  account  of  the  liability  that  attached  to 
it  of  contributing  to  the  common  charges.  Much  per- 
plexity also  arises  on  this  subject  from  the  intermixture 
In  the  same  place  of  the  guild  and  borough 
{tee  Guild),  which  prevailed  to  that  extent 
guild-merchant.  which  appears  to  have 

"  itself ;  and  it  Is  certain,  at  any 
at,  though  it  did  not  In  the  first 
a  borough,  yet  in  many  places 
and  government,  and  finally  as- 
.  so  that,  with  the  exception  of  burgage 
which  still  prevailed  in  some  few  places,  and  of 
birth,  which  was  common  to  both  institutions,  the  other 
modes  of  obtaining  the  freedom  of  a  borough.— i.  e.  those 
of  apprenticeship,  purchase.or  gift,— were  introduced  into 
the  municipal  system  from  the  guild-merchant.  Dis- 
tinct from  this  in  their  relations  and  contests  with  the 
community  of  the  borough  at  large  were  the  guilds  of 
particular  trades,  which  succeeded  to  London  in  engross- 
ing and  parcelling  among  themselves,  under  the  name  of 
liveries,  the  whole  of  the  municipal  franchises. 

All  borough  rights,  being  exceptive,  rested  either  upon 
charter,  or  upon  prescription,  which  supposes  a  charter. 
Some  few  of  such  charters  were  granted  by  Saxon  kings  : 
but  they  became  much  more  frequent  after  the  Conquest, 
the  style  and  purport  of  these  early  documents  being 
simply  that  of  a  grant  to  the  men  and  burgesses  of  such  a 
place  of  certain  franchises,  whether  relating  to  trade,  as 
that  of  a  fair  or  market,  or  exemption  from  toll,  or  to 
Jurisdiction,  such  as  a  commission  of  the  peace  and  the 
right  of  holding  sessions,  which  was  first  granted  to  any 
borough  by  Richard  II.  In  the  reign  of  Henry  VI.,  a  re- 
markable alteration  took  place  in  the  style  of  these  royal 
grants,  it  being  then  first  that  were  granted,  as  it  Is  said, 
charters  of  incorporation,  strictly  so  called  ;  though  pre- 
vious to  that  time  boroughs,  or  the  governing  bodies  that 
represented  tbem,  enjoyed  all  the  privileges  of  a  corpo- 
ration, and  since  that  time  many  have  continued  to  enjoy 
them  without  any  such  special  grant.  From  that  time 
forth,  however,  the  history  of  boroughs  becomes  identi- 
cal, except  as  to  the  parliamentary  franchise,  with  that  of 
municipal  corporations.  These  charters  of  Incorpo- 
ration did  not,  any  more  than  did  those  which  preceded 
them,  pretend  to  regulate  the  internal  constitution  of 
borough*.  This  very  generally  assumed  the  form  of  a 
government  by  a  small  and  in  great  measure  self-elected 
body,  which  had  in  most  cases  succeeded  in  engrossing 
not  only  the  whole  administration,  and  In  a  great  degree 
the  enjoyment  also  of  the  borough  franchises  and  pro- 
perty, but  the  right  also  of  granting,  according  to*  rules 
more  or  less  arbitrary,  admission  into  the  subordinate 
body  of  burgesses  or  freemen.  And  even  that  body, 
where  it  existed,  which  was  not  always  the  case,  was  small 
in  proportion  to  the  whole  number  of  inhabit. mis.  It 
was  the  great  object  of  the  charters  granted  by  the  Tudor 
sovereigns  to  sanction  and  confirm  the  usurpations,  if 
such  they  were,  of  these  municipal  oligarchic*,  with 
the  view  apparently  of  throwing  the  representation  of 
boroughs  (a  right  which  had  been  conferred  in  the  first 
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BOROUGH  ENGLISH. 

instance  by  Edward  I.,  had  since  been  extendi 
grants,  and  was  then  becoming  of  considcrab 
ance)  into  the  hands  of  such  as  were  most  likely  to  be 
easily  guided  or  controlled,  cither  by  the  crown  itself  or 
by  the  great  lords  upon  whose  support  it  reckoned,  and 
with  whom  it  became  usual  about  the  same  time  to  con- 
nect themselves  with  the  borough*  In  the  neighbourhood 
of  their  possessions,  under  the  honorary  title  of  high 
stewards.  The  exclusive  system  of  municipal  government, 
which  attained  its  height  during  the  Stuart  dynasty, 
continued  unimpaired  till  the  present  time,  when  it  was 
effectually  put  an  end  to.by  the  Act  for  the  Regulation  of 
Municipal  Corporations,  passed  in  the  year  1835.  For  an 
account  of  which,  as  well  as  of  the  other  remarkable  in- 
cidents in  the  history  of  our  municipal  Institutions,  which 
happened  from  the  timo  of  the  Tudori  to  the  present 
period,  see  title  Municipal  Corporations  ;  and  for  an 
account  of  the  representation  of  bo  roughs,  and  particularly 
of  the  reform  in  their  representation,  see  title  Parlia- 
ment. 

The  account  above  giren  of  English  boroughs,  both  as 
to  their  origin  and  constitution,  applies  In  all  Its  general' 
features  to  Scotch  boroughs  ;  with  this  qualification,  that 
the  government  by  close  corporations  was  In  the  latter 
country  more  thoroughly  and  more  generally  prevalent 
until  the  reform  in  them,  which  preceded  by  a  year  the 
Municipal  Regulation  Bill  applicable  to  this  country ;  and 
resembled  it  in  almoit  every  thing  but  this,  that  it  made 
the  qualification  for  burgesship  identical  with  that  re- 
quired to  give  a  vote  in  the  election  of  members,  namely, 
tlio  occcupancy  of  a  house  of  the  yearly  value  of  Hi/. 

In  Ireland  the  municipal  system,  as  It  now  exists,  is 
of  considerably  later  origin  than  in  Scotland  or  iu  Eng- 
land. It  was  transplanted,  and  gradually  introduced 
from  tho  latter  country ;  and  though  with  the  same 
names  and  form  of  constitution  as  then  existed  there,  had 
much  more  in  It  of  apolitical  character,  being  intended  in 
the  first  Instance  as  a  support  to  the  English  against  the 
Irish,  and  in  Later  times  to  the  Protestant  against  the 
Catholic,  and  was  so  used  to  the  neglect  of  functions  mure 
properly  municipal,  which  have  therefore  in  many  In- 
stances been  intrusted  to  other  hands  by  local  acts  of 
parliament.  These  distinctions  of  religion  and  birth 
aggravated  also  in  other  respects  the  vices  of  a  close  and 
exclusive  system,  which  was  there,  as  In  Scotland,  more 
generally  and  thoroughly  established  than  it  ever  was  in 
this  country.  A  measure  for  the  reform  or  abolition  of 
the  existing  municipal  corporations  of  Ireland  Is  now 
pending  before  the  legislature. 

BOROUGH  ENGLISH.  In  Law,  Is  a  customary 
mode  of  descent  of  lands  in  some  ancient  boroughs  and 
manors,  by  which  estates  descend  to  the  owner's  youngest 
son  |  or  if  he  has  no  Issue,  to  his  younger  brother.  See 
Descbst. 

BOS.  (Lat.  bos,  an  or.)  A  genus  of  ruminating 
mammals,  which  Is  one  of  the  most  important  in  relation 
to  the  necessities  and  conveniences  of  man.  To  this 
belongs  the  domestic  ox,  In  all  its  various  breeds 
*  to  the  v 


BOTANY. 


wild  original  of  our 
rons  herds  there  is  yet  some  obscurity  ;  less,  how- 
than  hangs  over  the  origin  of  other  domesticated 
;s.  The  wild  cattle  which  approach  nearest  to  the 
are  those  which  Inhabit  the  forests  of  the 


of  Kurope;  and  the  white  cattle,  which  are  still  preserved 
In  a  state  or  purity  at  Craven,  at  Chillingham  Park,  and 
In  Scotland.  These  are  both  referred  to  the  species 
called  Bos  taunts,  or  Bos  urus,  or  Vrus  Scoticus ;  but 
there  is  much  reason  for  supposing  this  species  to  have 
been  the  domestic  ox  revertcu  to  a  state  of  nature.  Another 
well-marked  variety  of  this  species  is  the  Brahminy  bull ; 
characterised  by  the  hump  on  the  shoulders  and  the  pen- 
dent dewlap. 

The  other  Known  wild  species  of  ox  are  the  Gaya)  of 
India  ( Bos  eaverui) ;  the  Yak  of  the  mountains  of  Cen- 
tral Asia  ( Bos grunniens) ;  lastly,  there  are  the  Buffaloes, 
which,  though  anatomically  less  distinct  than  the  Bisons 
from  the  typical  Bores,  yet  differ  from  the  oxen  as  a 
group  in  many  points.  They  have  larger  horns,  which 
sometimes  form  a  horny  covering  of  great  thickness  to 
the  whole  frontal  region  ;  and  they  approach  the  Pachy- 
dermatain  the  thickness  of  the  skin  and  tho  thinly  scat- 
tered coarse  hair.  Th»-y  frequent  marshy  grounds,  and 
feed  on  a  ranker  and  coarser  nerbage  than  the  ox.  The 
flesh  of  buffaloes  is  rank  and  coarse,  and  they  are  used 
chiefly  as  beasts  of  draught  or  burden.  The  two  best 
marked  species  are  the  indlan  or  Arnee  buffalo  (Bus 
arnee).  and  the  South  African  buffalo  ( Bos  cajft-r). 

BO'SSAGE.  (French.)  In  Architecture, any  projec- 
tion left  unwrought  on  the  face  of  a  stone  for  the  purpose 
of  afterwards  sculpturing  thereon,  the  sculpture  being 
usually  the  last  thing  finished. 

BlrSTRICHUS.  A  genus  of  Coleopterous,  Xylopha- 
goui.  or  wood-boring  insects,  now  raised  to  the  rank  of  a 
family  (Boslrichidu-),  including  amongst  its  numerous 
genera  three 'Which  contain  species  w  hose  ravages  have 
railed  forth  the  attention  of  the  legislature  Moth  hi  this 
aui  ether-countries  in  consequence  of  the 
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of  valuable  timber  caused  thereby.  The 
species  in  question  are  the  Bostrichus  ligniperda,  Scolutlus 
destructor,  and  tomiens  typo^raphus;  but  the  two  latter 
arc  the  most  mischievous,  and  astonish  by  the  amount 
of  damage  which  is  produced  by  insects  of  so  small  a 
sixc.  Tho  elm  tree  is  the  object  of  attack  to  tho  & 
't  -r  f  whil.-  tV  '/'.  t<r,<-..:>-nJ<f„,-u.i  i.Mn.-t,  Us 
operations  to  the  fir.  The  females  attack  the  crevices 
of  the  bark,  and  perforate  it  In  diverging  lateral  channels, 
in  which  from  sixty  to  eighty  eggs  arc  deposited.  At  the 
end  of  fifteen  days  the  larva?  are  hatched,  and  forthwith 
commence  the  work  of  destruction,  each  gnawing  a  ser- 
l>cntlne  gallery  between  the  bark  and  the  wood,  and 
gradually  enlarging  its  burrow  until  the  period  when  it  it 
ready  to  pass  Into  the  papa  state  ;  when,  having  finally 
become  a  perfect  beetle,  It  directly  bores  through  the 
portion  of  the  tree  which  remains  between  the  wood  and 
the  outer  bark,  and  escapes  through  a  small  circular 
aperture  in  the  latter.  This  emergence  of  the  perfect 
insect  takes  place  in  the  month  of  May  ;  and  in  seasons 
favourable  to  their  development  thev  appear  in  swarms, 
and  rise  to  a  height  exceeding  that  or  the  trees,  and  may 
be  carried  by  the  wind  to  another  and  distant  part  of  the 
forest.  The  impregnation  of  the  female  takes  place  in 
the  air ;  so  that  wherever  they  alight  they  are  ready  to 
recommence  the  work  of  destruction.  The  chief  precau- 
tions and  remedies  which  experience  has  suggested  are  to 
cut  down  the  trees  which  are  once  attacked,  immediately 
to  bark  them  and  to  burn  the  bark,  and  to  remove  all 
felled  timber  without  delay. 

BOSWE'LLIA.  A  genus  of  Indian  trees  belonging  to 
the  natural  order  Burst-race*,  one  species  of  which,  B. 
tkur(fera,  yields  the  resin  called  Olibanum.  which  seems 
to  be  a  corruption  of  Luban,  the  name  given  by  the 
Hindoos  to  this  plant. 

BOT.    The  name  of  the  lame  oft 
of  the  family  (Estrida;  (which  see). 

BO'TANY.  ( (Jr.  f;sr«»t;.  herb  or  grass.)  That  branch 
of  natural  history  which  relates  to  the  vegetable  kingdom  ; 
not  merely  including  the  nomenclature  and  classification 
of  plants,  as  some  have  supposed,  but  embracing  all  the 
phenomena  of  vegetable  life  in  their  widest  extent. 

Looking  only  at  the  first  principles  of  the  science,  it  ia 
generally  divided  into  the  following  heads  :  — 

Orgam>graphy,  or  the  Structure  (organization)  of 
Plants.—  HHs  is  a  must  important  department  :  it  com- 
prehends whatever  relates  to  the  various  forms  of  tissue 
of  which  plants  are  anatomically  constructed  ;  ii  explains 
theexa.  t  organisation  of  all  those  parts  through  which 
the  vital  functions  are  performed  ;  and  it  also  teaches 
the  relation  that  one  part  bears  to  another,  with  the  de- 
pendence of  the  whole  upon  the  common  i 
out  a  perfect  knowledge  of  Organography  no  i 
arrangement  can  be  understood  ;  for,  beii 
science  in  which  the  laws  of  the  symr 
comprehended,  it  must  necessarily  be 
theory  of  classifications :  and  as  to  Dew 
which  may  be  called  the  language  of  the  i 
not  have  any  logical  precision,  or 
the  mind  is  distinctly  Impressed  with  the 
laws  of  this  branch  of  study.  Physiology  itself,  the 
highest  branch  all  natural  science,  depends  so  absolutely 
upon  an  exact  knowledge  of  the  structure  of  parts, 
that  any  attempt  to  investigate  the  Important  laws  of  ve- 
getable life  must  necessarily  be  abortive  without  a  strict 
acquaintance  with  the  more  Important  details  of  organic. 
And  by  this  is  not  meant  merely  a  general  idea  of 
notion  of  internal  anatomy,  but 
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will 

Connected  with  this  branch  of  study  is  what  German 
botanists  call  Morphology,  hut  which  others  think  It 
better  to  consider  a  section  of  Organography.  The  word 
Morphology  signifies  literally  the  "  science  of  changes  or 
transformations."  As  applied  to  botany,  it  embraces  a 
very  interesting  subject  of  inquiry,  and  one  which,  to  all 
those  who  know  the  importance  that  attaches  to  com  pa - 
ratlve  anatomy  in  the  animal  kingdom,  cannot  fail  to 
be  peculiarly  interesting.  Within  the  last  thirty  or  forty 
years  it  has  been  clearly  made  out  that  all  those  parts  which 
are  familiarly  known  under  the  name  of  leaves,  flowers, 
and  fruit,  are  constructed,  in  all  cases  whatsoever,  upon 
a  simple  uniform  plan,  out  of  one  single  organ  in  different 
states  of  modification  and  combination ;  and  that  there 
is  no  other  difference  between  the  flower  of  a  rose  and 
that  of  a  nettle  than  what  arises  from  modifications  and 
combinations  of  this  organ  —  which  Is  the  leaf.  If  It  be 
doubted  whether,  considering  the  anomalous  character  of 
some  of  the  lower  orders  of  plants,  all  vegetables  are  with- 
out exception  formed  upon  one  and  the  same  plan,  it  is 
impossible  not  to  admit  that,  at  least  in  all  Phcenogamoue 
plants,  the  flowers  are  composed  of  the  same  eleircnts  \ 
that  these  elements  are  arranged  in  conformity  to  a  few 
simple  laws,  far  less  variable  than  their  appearance  seems 
to  indicate,  and  the  study  of  w  hich  constitutes  the  basis 
of  the  theory  of  botany.    These  law*  are  so  evident  in  a 
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in  tbrm ;  but  curiosity  l*  at  once  excited  when  they 
seem  to  be  violated.    Exact  observation,  however,  show* 
th*t  in  inch  cases  they  are  only  masked  ;  t  hates  to  say,  in 
c ni^rn^i  apphcatiou  of  too  or  three  different  laws  pro- 
Go^  t  >  an  apparent  anomaly,  which  if  easily  explained  by 
4  reference  to  the  numerous  cases  of  degeneracy,  abortion, 
teid  cohesion  with  which  the  vegetable  kingdom  abound*. 
In  such  instances  as  this  the  botanist  may  be  compared 
t  j  the  mineralogist,  who  discovers  the  primitive  forms  of 
u«  by  m»-.ir.»  nt  their  secondary  forms.    \\ <•  an  ,o 
accustomed  to  talk  of  plants  bearing  leaves  and  flowers 
and  fruit,  and  it  is  so  evident  to  our  senses  that  extremely 
different  organs  really  do  exist  under  such  names,  that  ft 

•  ■  >  luri'iict'iv able  that  parts  so  very  dissimilar  should 
til  be  only  leaves  in  different  states  ;  that  the  pure  white 
petals  of  the  lily,  the  rich  red  flowers  of  the  rose,  the 
tweet -smelling  blossoms  of  the  jasmine  and  the  orange, 
or  the  long  trumpet-shaped  corollas  of  the  honeysuckle, 
should  all  be  leaves  ;  that  the  stamens  in  which  the  fer- 
tilizing powder  is  locked  up,  the  pistils  which  are  destined 

•  receive  the  Influence  of  the  pollen,  the  uvula  that  they 
eooLtir..  and,  finally,  that  the  fruit  whit  h  is  tin  result  of 
the  a; Hon  <•!  the-  fao  'ast,  are  all  .so  many  nails  lorme-d  out 
of  one  common  organ,  which  in  a  particular  and  very  fre- 
quent a  ate  is  what  we  call  a  leaf.  Botanists  do  not  mean 
to  say  that  he  who  eats  an  apple,  or  an  orange,  or  a  peach, 
is  to  a  state  of  mental  delusion,  and  that  while  he  fancies 
auoself  to  be  enjoying  the  pleasure  of  gratifying  his  palate 
by  the  most  delicious  flavours  he  is  really  only  chewing  the 
leaves  of  these  plants  ;  but  they  assert  that  those  append- 
area  of  a  plant  which  arc  commonly  called  the  leaves  have 
a  peculiar  anatomical  structure,  and  a  certain  relation  to 
the  stem  on  which  they  are  borne,  and  being  developed 
according  to  certain  fixed  laws,  are  always  arranged  upon 
a  certain  and  uniform  plan  with  respect  to  each  other ; 
sad  that  all  the  other  organs,  w  hether  calyx,  corolla, 

pistils,  or  fruit,  nave  an  anatomical  structure 
j  bear  the  tame  relation  to  the  axis 
upon,  are  developed  according  to  the 
arranged  upon  the  same  certain  and 
plan  with  res-.net  to  each  other,  and,  tinally, 
itly  becoming  transformed  Into  leaves  of  the 
nary  appearance,  thus  losing  the  condition  In  which 
are  u    iall)  found,  md  reverting  to  their  structural 
i  of  such  propositions  as  these  docs 
of  the  distinctions  between  the 
<  than  it  was  before,  as  some 
but  on  the  contrary  It  enables  us  the  better 


of  these  organs  have  been  effected.  For 
rbo  Is  to  explain  how  It  happens  that  buds 
Uy  spring  from  the  axllhx  of  petals  or  sepals, 
thai  anthers  are  found  having  ovules,  that  branches  push 
forth  from  the  centre  of  pistils,  that  petals  become  an- 
uVriferous  and  stamens  petalold,  unless  the  proposition 
is  admitted  that  all  those  apparently  different  parts  are 
formed  upon  a  common  plan,  the  type  of  which  is  a  leaf, 
and  are  all  therefore  convertible  into  each  other  ? 

Another  branch  Into  which  the  science  separates  is 
fiyititjitgy,  or  the  department  which  treats  of  the  vital 
actions  of  plants.  While  organography  is  applicable 
to  o*.,.  ,t»  whether  living  or  d<  id,  physiology  »  ly  re- 
fers to  them  in  a  state  of  vitality.  There  is  scarcely 
•nr  part  of  natural  history  more  difficult  than  this, 
i;  rtg  invjs  demonstration  i-  required,  nor.  at  the  fame 
time,  one  upon  which  there  was  in  former  days  a  greater 
degree  of  mere  speculation.  Like  many  other  of  the 
higher  departments  of  natural  philosophy,  hypothesis 
preceded  experiment ;  so  that  in  the  earlier  history*  of 
botany  we  find  scarcely  a  trace  of  those  ideas  which 
modern  observation  has  certainly  developed  in  a  very  re- 
markable manner. 

in  vegetable  physiology  It  is  not  as  in  animal  —  we 
hare  not  our  highest  order  of  beings  endued  w  ith  reason 
which  we  can  study  by  aid  of  our  own  personal  feelings 
and  sensations,  and  from  our  knowledge  of  which  we  can 
proceed  io  a  descending  series  to  the  determination  of  the 
vital  functions  of  all  other  tribes.  On  the  contrary,  we 
are  in  the  same  position  with  regard  to  plants  as  a  new 
and  totally  distinct  race  of  animated  beings  would  be  to 
tnollusca  and  the  lowest  orders  of  existing  things,  sup- 
posing such  a  race  to  have  no  knowledge  whatever  of 
animal  economy  beyond  what  could  be  learned  from  the 
study  of  mollusca  themselves,  to  have  a  class  of  sensations 
and  a  structure  wholly  unlike  our  own,  and  finally  to 
deduce  its  notions  of  the  anatomy  and  vital  system  of 
avoltusca,  not  from  a 

ly  and  perhaps 

f  all 


of  them  with  other  beings 
rising  in  perfection  of 
one  part  to  another  and 
manifest,  but  wholly  from 
of  the  mollusca  themselves, 
would  most  likely  precede  ex- 
actually  the  case  with 
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could  be  gained  ;  and  only  when  this  great  step  was 
taken  vegetable  physiology  began  to  establish  itself  upon  a 
sure  foundation,  (  consequent  upon  this  discovery  has 
been  the  accumulation  of  a  considerable  amount  of  po- 
sitive  knowledge  of  a  world  of  organized  beings  having 
nothing  in  common  with  the  race  of  man;  with  which 
we  cannot  communicate  in  the  (lightest  degree  ;  that 
have  uo  volition  by  which  we  may  occasionally  regulate  our 
judgment ;  whose  texture  is  so  frail  that  we  cannot 
anatomise  them  without  the  destruction  of  life  ;  whose 
functions  are  performed  within  an  opaque  dense  covering 
that  excludes  everything  from  our  view  ;  and  whleh  finally 
are  so  exceedingly  simple  In  their  organisation,  have  so 
few  different  organs  with  which  to  execute  their  functions, 
that  we  are  lost  in  amazement  at  effects  so  complicated 
and  forms  so  various  tieing  brought  about  by  means  that 
are  seemingly  so  Inadequate.  The  world  has  learned 
from  the  vegetable  physiologist,  not  otdy  that  plauts 
breathe,  feed,  and  digest,  and  how  the  functions  of  breath- 
ing, feeding,  and  digesting  arc  carried  on  ;  they  have  as- 
certained by  what  means  an  increase  in  their  dimensions 
are  brought  about,  how  their  want  of  locomotive  power 
Is  compensated  for,  and  by  what  precise  means  their  re- 
production and  multiplication  are  so  wisely  ordained  as 
to  be  placed  beyond  obstruction  by  any  natural  impedi- 
ments. In  short,  the  exact  use  of  every  part  of  every  plant, 
various  as  their  forms  and  uses  doubtless  are,  has  been 
ascertained ;  and  we  are  now  entitled  to  say  of  plants 
as  of  animals,  that  their  kingdom  Is  rendered  subject  to 
the  power,  uot  only  of  man's  physical  energy,  but  of  his 
mental  resources.  Perhaps  no  part  of  the  creation  illus- 
trates more  forcibly  than  the  vegetable  world,  the  ad- 
mirable skill  and  foresight  with  which  all  the  phenomena 
of  the  universe  have  been  adapted  by  the  Great  Author  of 
our  being  to  the  accomplishment  of  the  objects  for  which 
they  have  been  severally  intended. 

Take,  for  example,  vegetable  tissue.  What  can  be 
conceived  more  wisely  prepared  !  The  cellular,  ca- 
pable of  great  extensibility,  possessing  also  prodigious 
compressibility,  its  particles  cohering  either  firmly  or 
loosely  according  to  circumstances,  its  sides  composed 
of  a  most  delicate  membrane,  through  w  hich  fluid  and 
gaseous  matter  passes  readily  in  every  direction,  is  des- 
tined to  form  the  principal  mass  of  the  vegetable,  and 
to  execute  all  those  functions  with  which  absorption 
and  respiration  are  connected  ;  —  the  fibrous  tissue,  com- 
posed of  myriads  of  threads  compactly  combined  into 
bundles,  dispersed  through  the  cellular  substance,  how 
admirably  does  it  supply  the  place  of  bones  and  nerves  in 
the  animal  economy,  affording  strength  and  solidity  and 
elasticity  to  the  most  delicate  carts  1  While  the  vascular 
tissue,  exclusively  intended  for  the  receptiou  and  rapid 
transmission  of  gaseous  matter  or  o#  highly  attenuated 
fluid  from  the  roots  to  the  extremities,  how  wisely  is  it 
contrived  by  iU  greater  size  and  length,  and  how  carefully 
is  it  prepared  by  its  spiral  structure,  for  extending  and 
turning,  as  the  cellular  substance  develops,  to  those 
parts  where  the  peculiar  matter  that  It  contains  is 
most  required  1  Here  there  is  no  confusion  of  offices  to 
perform  ,  each  has  its  peculiar  part  assigned  it,  for  which 
It  has  been  especially  destined,  and  for  which  it  is  alone 
adapted. 

Look  at  the  leaves.  The  leaves  aro  the  organs  in 
plants  that  correspond  with  the  stomach  in  animals ;  that 
Is  to  say,  it  is  in  them  that  the  fluid  matter  taken  up  by 
the  roots  and  injected  into  them  from  tho  stem,  is  digested 
and  inspissated,  and  separated  into  the  nutritious  and  ex- 
crements! portions.  To  the  naked  eye  the  leaves  ap- 
pear to  be  merely  flat  plates  of  cellular  substance  traversed 
by  veins  ,  but  examined  with  a  microscope  they  are  at 
once  seen  to  be  constructed  upon  a  most  simple  plan  —  of 
any  that  can  bo  conceived  the  most  perfectly  adapted  to 
the  end  in  view. 

Digestion  takes  place  in  leaves  chiefly  by  the  absorption 
of  carbonic  acid  and  the  respiration  of  oxygen,  and  by 
the  evaporation  of  water ;  if  this  process  were  to  be 
carried  on  without  any  provision  against  the  variations 
which  are  constantly  occurring  in  the  state  of  the  atmo- 
sphere, it  is  easy  to  conceive  that  in  excessively  dry 
weather  leaves  would  lose  all  their  moisture  and  con- 
stantly become  parched  up,  while  In  wet  weather  they 
would  be  so  gorged  with  moisture  as  to  burst  from  dis- 
tension. In  order  to  prevent  the  occurrence  of  this, 
nature  has  enclosed  leaves  in  a  cuticle  scarcely  pervious 
cither  to  air  or  moisture ;  and  in  this  cuticle  she  has 
placed  numerous  mouths,  called  stomata,  which  have  the 
power  of  opening  and  dosing,  according  to  the  state  of 
either  the  atmosphere  or  of  the  leaf  Itself,  to  regulate  the 
absorption  or  respiration  of  either  water  or  air.  And  in 
order  to  expose  the  tissue  lying  beneath  this  cuticle  to  the 
greatest  possible  atmospheric  influence,  the  leaf  is  not  a 
solid  mass,  as  it  appears  to  be,  but  is  traversed  in  all 
directions  by  passages  terminating  in  the  mouths,  and 
opening  into  cavities,  where  the  air  both  of  absorption 
and  exhalation  can  freely  circulate,  and  pass  in  or  out  so 
long  as  the  mouths  permit  it.    Nor  is  this  all.  Many 
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water,  where  they  are  never  e 

vicissitudes,  can  never  evaporate,   „  — .  —  

the  air,  can  neither  absorb  carbonic  acid  from  the  air,  nor 
discharge  oxygen  back  into  it  in  return.   It  hi  thercforo 
obvious  that  the  curious  provision  that  has  been  made 
for  the  regulation  of  the  action  of  aerial  leaves  would  be 
useless  in  submersed  ones  ;  and  accordingly  we  tend  that 
the  latter  have  neither  cuticle,  nor  mouths,  nor  cavernous 
parenchyma,  but  are  thin  but  solid  plates,  the  whole  sur- 
face of  whose  cellular  substance  is  in  direct  contact  with 
the  water,  from  the  air  contained  in  which  the  leaves 
must  exclusively  derive  their  nutriment.   The  employ- 
ment of  the  same  kind  of  organ,  in  different  forms,  for  the 
purpose  of  cflbetlng  the  varied  objects  that  are  to  be 
provided  for  in  the  vegetable  economy,  is  another  and  a 
most  remarkable  instance  of  the  consummate  wisdom 
and  wonderful  simplicity  that  are  discoverable  In  ail  these 
things.    Upon  the  birth  of  a  plant  one  or  two  leaves  arc 
developed,  which  feed  the  infant  until  it  Is  strong  enough 
to  develop  one  or  two  more  ;  these  last,  not  only  like 
the  first  proceed  without  exception  from  opposite  sides 
of  the  stem  or  body,  but  are  so  placed  as  to  alternate 
with  the  first ;  and  this  goes  on  with  unvarying  uniformity, 
as  long  as  growth  continues :  so  that  view  a  plant  in 
whatever  way  you  will,  whether  in  its  earliest  state,  or 
at  the  most  advanced  period  of  its  existence,  it  will 
always  be  seen  to  exhibit  the  same  beautiful  symmetry 
as  the  most  highly  developed  animals :  one  side  coun- 
terpoises the  other;  whatever  is  discoverable  on  one  side, 
equally  exists  upon  the  other.    If  It  is  necessary  that 
a  protection  should  lie  formed  for  securing  the  young 
and  tender  bud*  against  cold,  the  leaves  surrounding  the 
buds  suddenly  contract  Into  hard  scales,  perhaps  exude 
some  resinous  or  gummy  matter,  or  clothe  themselves 
In  a  deep  covering  of  wool,  and  an  impenetrable  living 
shield  Is  thus  interposed  between  the  bud  and  danger. 
A  plant  Is  to  be  rendered  more  beautiful  to  the  eye  —  its 
leaves  again  contract,  the  spaces  that  usually  separate 
them  are  obliterated,  new  colours  are  assumed,  and  pe- 
tals are  created  resplendent  with  brilliant  hues  or  ex- 
haling the  softest  perfumes.    Propagation  Is  to  be  effected 
—  the  petals  contract  into  stamens,  their  central  substance 
becomes  disintegrated  in  the  form  of  pollen,  and  the 
Interior  of  each  grain  of  the  latter  Is  resolved  Into  that 
living  matter  of  which  in  a  state  of  cohesion  all  nature 
is  composed.    A  few  leaves  are  rolled  together  In  the 
form  of  pistlllum,  the  apex  of  the  midrib  becomes  denuded, 
and  young  buds  arc  developed  at  the  margins.    A  grain 
of  pollen,  the  disintegrated  tissue  of  the  flowering  leaf, 
falls  upon  the  denuded  apex  of  the  fructifying  leaf,  ab- 
sorbs  moisture  from  it,  distends,  and  finally  produces  a 
tube  of  inconceivable  fineness,  which  abstract*  from  the 
pollen  its  impregnating  matter,  some  of  which  descends  the 
midrib  Into  the  womb  of  the  leaf,  ami  thence  entering  the 
young  buds  that  are  developed  at  iU  margins,  is  finally 
hatched,  and  appears  at  last  in  the  form  of  embryo  plants. 
Such  is  the  simplicity  of  the  arrangements  that  are 
the  most  perfectly  formed,  the  most  ela- 
d  plants.    In  the  lower  orders,  the 
of  formation,  development,  and  propagation  is 
still  more  simple.    A  vesicle  donates  and  distend*  un- 
til it  becomes  a  tube  ;  from  the  end  of  this  tube  more 
are  generated  that  themselves  give  birth  to  others,  and 
thus  a  simple  branching  plant  Is  formed.    In  the  in- 
sldo  of  each  tube  by  degrees  a  greet)  matter  is  deposited  ; 
and  after  a  certain  period  has  elapsed  is  emitted  in  the 
form  of  little  green  vesicles,  like  that  from  which  the 
plant  originally  sprang,  and  themselves  capable  of  de- 
veloping as  new  plants.    In  certain  tubes,  this  dissolution 
takes  place  in  a  much  more  astonishing  manner  ;  not 
into  inert  green  matter,  but  Into  moving  particles  having 
all  the  properties  of  spontaneous  motion  and  animal 
existence.  Soon,  however,  the  moving  particles  elongate  ; 
thus  losing  their  power  of  motion  and  becoming  plants, 
to  whose  laws  of  life  they  ever  after  submit.  Turpin 
has  seen  the  Monrrna  comoidta  resolve  itself  into  navi- 
cular ;  Desmaxicrcs  has  shown  the  plants  called  My- 
codermota,  or  what  we  name  the  motbery  film  of 
fermented  liquor,  to  consist  of  monads  growing  end  to 
end  (An*,  dea  Sc.  x.) ;  and  Treviranus  (Ann.  dea  Sc.  x.) 
has  detailed  with  exactness  the  metamorphoses  in  the 
life  of  the  compound  plant  called  Batrachotpermum 
glomrratum.    In  this  the  filaments  discbarge  a  green 
matter  and  become  colourless  ;  the  green  matter  consists 
of  myriads  of  Infusoria;,  of  a  round  or  elliptical  figure  ; 
the  latter  collect  by  fives  or  sixes  into  a  kind  of  star, 
become  motionless,  lengthen,  and  finally  are  transformed 
into  young  Individuals  of  this  undoubted  plant. 

These  arc  far  from  being  all  the  divisions  Into  which 
Botany,  or  the  study  of  the  vegetable  kingdom,  may  be 
subdivided  ;  although  they  arc  no  doubt  among  the 
most  interesting.  Besides  these  there  is  Taxonomy,  or 
the  principles  of  classification.  It  would  be  or  little  use 
that  a  man  should  know  anatomy,  and  structure,  and 
comparative  organisation,  and  have  informed  himself  of 
all  the  leading  principles  of  physiology,  if  he  were  un- 
^with  the  names  of  tho  objects  he  had 
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use  it  might.be  to  himself,  it  could  not  be  of  advantage 
to  any  one  else.    But  if  he  ia  acquainted  with  the 


of  known  objects,  and  If  he  understands  the 
rules  of  classification,  he  can  then  render  bis  infor- 
mation available  to  others  as  well  as  to  himself.  And 
in  like  manner  he  can  at  all  times  determine  what  is 
known  about  any  particular  plant  that  he  may  have 
been  studying  ;  or  if  it  be  a  kind  previously  unknown,  be 
can  find  its  place  in  the  system,  and  by  publishing  a 
description  of  it,  be  can  fix  it  there  for  the  information 
of  others. 

But  there  is  another  way  of  looking  at  the  utility  of 
classification,  which  shows  that  what  may  to  some  ap- 
pear but  a  dry  and  barren  subject,  is  in  reality  one  of 
the  most  important  branches  of  the  science.  STo  man 
can  know  all  things  relating  to  such  a  science  as  this, 
— -  few  men  can  learn  many  things  ;  for  this  reason  it  is 
of  importance  that  a  means  should  be  discovered  of  judging 
of  what  is  unknown  by  what  is  known  ;  and  that  by 
Judiciously  selecting  a  moderate  number  of  objects  for 
particular  study,  the  inquirer  may  have  a  ready  and  by 
no  means  hurt  hen  some  means  of  forming  a  clear  know- 
ledge of  the  whole  vegetable  kingdom.  This  is  not 
difficult,  if  attention  be  paid  to  the  doctrine  of  affinities. 
Every  one  must  have  seen  that  some  species  of  plants 
are  more  like  each  other  than  they  are  like  different 
species;  without  considering  the  matter  botanically, 
every  one  must,  for  example,  have  remarked  that  a 
radish  is  more  like  a  turnip  than  it  is  like  a  currant 
bush,  that  a  pea  is  more  like  a  bean  than  an  apple,  and 
that  a  cherry  blossom  is  more  like  an  apple  blossom 
than  a  horse  chetnut.  These  are  rude  Instances  of 
affinity  on  the  one  hand,  and  discrepancy  on  the  other  ; 
but  they  are  nevertheless  perfectly  explanatory  of  w  hat 
is  meant.  Botanists  find  that  classification  may  bo 
founded  upon  a  consideration  of  general  resemblances 
and  differences ;  and  that  by  carefully  examining  tho 
characteristic  organs  of  plants,  those  species  may  be 
classed  most  nearly  together  which  have  the  greatest  de  • 
grec  or  resemblance  and  the  most  iperfect  constitutional 
agreement.  Now  this  being  the  case,  it  follows  that  a 
knowledge  or  one  species  is  to  a  great  extent  a  know- 
ledge or  many ;  and  that  a  correct  idea  or  a  single  In- 
dividual or  a  group  in  the  classification,  provided  that 
Individual  is  well  selected,  amounts  to  a  knowledge  tu 
a  considerable  extent  of  all  the  other  species  or 


n  potatoe,  rightly  i 
:  of  Solanocc*,  or  at  least  of  i 


forms, 
pre 

hundred  species  belonging  to  that  tribe  i  while  the  deed 
nettle,  Lamium  album  or  rubrttm,  stands  as  the  repre- 
sentative or  some  16  or  1G00  species  called  Labiatet.  This 
would  be  or  eminent  importance  irits  advantage  stopped 
here  ;  but  when  It  is  considered  that  the  properties  of 
plants  also  accord  in  a  very  remarkable  manner  witb 
their  structure,  and  that  those  which  are  most  closely 
approximated  in  a  classification  will  most  nearly  resemble 
one  another  In  their  sensible  properties,  the  advantage* 
to  be  derived  from  a  study  of  the  laws  of  affinity  cannot 
fail  to  be  clearly  perceived.  For  example,  to  use  the 
same  illustrations  as  before,  any  person  acquainted  with 
CrucifcriP  would  know  that  there  is  no  instance  of  a 
poisonous  or  deleterious  plant  in  the  tribe,  a  point  of 
great  importance  to  be  aware  of";  on  the  contrary,  he 
would  know  that  if  they  had  succulent  roots,  they  might 
be  employed  like  the  radish,  and  that  their  leaves  are 
antiscorbutic ;  but  ir  he  met  with  an  unknown  plant, which, 
from  its  resemblance  to  the  potatoe,  he  knew  belonged 
to  Solanacrtt,  he  would  at  once  reject  it  as  poisonous, 
or  at  least  suspicious,  unless  it  had  tubers  filled  » 1th 
fiecula,  when  he  would  except  that  portion,  becauso  all 
fiecula  is  wholesome,  however  poisonous  the  trees  or 
plants  may  otherwise  be  that  produce  it,  provided  the 
deleterious  matter  that  lies  among  it  is  removed  by  wash- 
ing, or  volatilised  hy  the  action  of  heat. 

it  Is  not.  however,  any  kind  of  classification  that  leada 
to  such  ends.  All  artificial  systems,  as  for  instance  that 
or  Llnnanis,  are  unproductive  or  such  results.  It  is  only 
the  natural  system  or  botany  from  which  these  Important 
ad*  antages  ai  e  to  be  deriv  ed. 

A  fourth  division  of  the  science  is  the  meaning  or  the 
terms  employed  in  the  science  ;  or  what  was  formerly 
called  Terminology,  and  now  more  correctly  Gloaaology. 
This  Is  the  least  interesting  part  or  the  subject ;  but  at 
the  same  time  It  Is  too  important  to  be  passed  over 
lightly,  because  It  is  impossible  either  to  understand  the 
writings  or  botanists,  or  to  make  oneself  Intelligible  to 
others,  without  being  correctly  informed  or  the  meaning 
or  the  terms  peculiar  to  the  science.  The  state  of  Ter- 
minology at  any  given  time  may  Indeed  be  safely  t 

i  for  In; 
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t*  u  Ideas  are  multiplied  and  knowledge  rendered  exact, 
e*  the  terms  required  to  expret*  those  ideas  multiplied 
eri  their  spplicat  ion  rendered  definite.  A  curious  cxera- 
pbaration  of  this  i*  t- ■  be  found  in  the  Hutoria  Plan- 
brmm  of  Fochs,  a  learned  botanist  of  the  16th  century, 
la  lb*-  glossary  prefixed  to  that  work  are  comprehended 
«ly  133  terms  of  all  kinds,  many  of  which  refer  to 
ffiewum,  and  are  therefore  not  appertaining  to  botany  ; 
odof  the  remainder  »  belong  to  modification*  of  stems, 
IS  to  differences  of  inflorescence.  6  to  the  fruit,  but  not 
<**  to  any  other  part  of  the  fructification.  In  the  pre- 
«*  state  of  botany,  the  terms  that  relate  to  the  seed 
il«of  are  probably  as  numerous  as  the  whole  that  arc 
enmprrhrnded  in  Fur  hi'  Glossology. 


Another  and  very  distinct  branch  of 
nlrt  to  be  observed  in,  describing  am 
or  *hat  it  called  Phytography.  Th 
d«<rption»  in  naturi 
toreeognhe  a  known 
e.vormd  by  classific 
a»y  M  hare  had  the 


and 
The 
it  to 


U  into  the 
plants ; 
object  of 
an*  person 


al»o  to  put 

ty  of  examining  a  plant 
of  all  the  facts  necessary  to 
and  affinities.    It  is 


hat  such  descriptions  should  be 
to  certain  conventional  well-known 
not  according  to  the  caprice  of  individuals ; 
sad  this  not  only  for  the  sake  of  ensuring  a  uniformity 
•i  Ungwgr.  and  in  all  cases  the  same  order  of  treating 
the  .ubject.  but  alio  to  prevent  descriptions  being  too 
c^tv-rxl,  to  ensure  attention  to  the  most  important 
point*  of  structure,  and  at  the  same  time  to  prevent 
"  *  1 '  i •  i  i.-  more  prolix  than  Is  really  necessary  The 
ndrs  of  description  are  more  especially  intended  to 
rurj  ajtaimit  the  latter  evil ;  for  no  mistake  can  be  more 
cobjikw  than  to  confound  prolixity  with  precision. 

Tne  la»t  branch  Into  which  the  study  of  the  science 
°*J  be  divided  Is  the  application  ot  the  preceding 
*4fects  to  the  art  of  discriminating  ipecies.    This  may 
>  (slifd  the  Practice  of  Botany,  as  the  former  belonged 
•>  th.--.iry.  and  is  !.y  f.ir  the  most  difficult  part  of  the 
•*j>ct   There  is  no  difficulty  In  becoming  acquainted 
rta  the  fundamental  principles  of  the  science,  because 
naturally  arise  out  of  each  other,  and  are  dependent 
the  just  appreciation  of  a  few  simple  law* ;  the 
men*  combinations  of  which,  upon  principles  that  it  is 
mt'j  romi>r<  hend,  constitute  the  difference  i  that  exist 
^veea  organs  themselves  and  their  numerous  modi. 
Nations.     But  the  practice  of  botany,  although  Its 
jtaiy  i»  essentially  facilitated  by  an  ac<iualntance  with 
-«  iunental  principles,  and  indeed  cannot  be  usefully 
;-i*«jfd  without,  yet  it  has  peculiar  difficulties  of  it* 
*t    It  Is  often  difflrult  to  recognise  organs  in  eon- 
•"yj*nce  of  the  manner  In  which  they  are  masked  by  the 
salifications  they  have  undergone  ;  their  combinations 
frequently  so  intricate  that  great  experience  Is  no- 
tary to  enable  an  observer  to  judge  of  them  correctly  ; 
">•■  nirnitt-ne-s  \>  often  such  as  !<>  render  indi*j>en.<ahle 
»«a»  of  the  microscope,  which  requires  peculiar  dexterity 
■I  a  food  deal  of  practice ;  and  finally  the  number  of 
K"oe»  is  so  great,  that  to  bear  in  mind  their  distinctions 
«  *  heavy  tax  upon  the  memory.   Difficulties  of  this 
are  almoit  insurmountable  by  a  student  who  Is 
uiuded  by  the  experience  of  a  teacher. 

At  what  period  of  the  world  botany  first  began  to  be 
•rodird  a*  a  science,  has  not  been  satisfactorily  ascertained. 
«7  ume  it  has  been  referred  to  the  highest  ages  of  an- 
"f*/-  We  are  assured  that  Moses  and  Solomon  and 
'<t*r  Jewish  writers,  especially  the  last,  were  botanists, 
that  traces  of  much  knowledge  of  the  science  are 
* to  found  throughout  the  scriptures ;  but  it  seems 
esftralt  to  assign  Botany  any  such  antiquity.  That 
the  most  remote  ages  man  had  his  herbs  and  his 
that  be  was  acquainted  with  the  properties  of 
i  of  another ;  that  he  gave  them 
derived  many  of  the  beauties 

lanraaM  from  them,  was  natural  enough  ; 

to  do  with  botany.  The  first  dawn 
that  erience  broke  from  out  of  the  deep  investigations 
ture  of  matter  and  mind  by  the  philosophers  of 
How  much  they  knew  we  have  no  accurate 
•■f  judging  ;  but  that  they  knew  a  great  deal  of 
physiology  is  obvious  from  their  famous  pa- 
at  plants  are  only  inverted  animals, — a  sen- 
tirwnt  which,  however,  strangely  it  may  sound,  could 
osly  hare  ari«en  from  an  extensive  knowledge  of  the 
' 'ial  phenomena  of  Vegetation.  Nor  could  the  doct  rine  of 
Aristotle,  that  all  organic  matter  exhibits  a  series  of 
"fxsive  degrees  of  development,  have  been  conceived 
"'  promulgated,  unless  the  philosophers  of  his  day  had 
p*»«ed  a  practical  acquaintance  with  vegetation  much 
^"vi  that  of  the  ages  that  succeeded. 

Hsppy  had  it  been  for  those  ages  If,  Instead  of  retro-  ■ 
r^itu  in  the  path  of  science,  or  rather  stepping  out  of 
^t<Wher.  they  had  only  pursued  the  course  com-  I 
^w<M  by  Theophrastus  350  years  before  Christ.  By 
^naturalist  the  beginning  was  made  of  applying  par- 
tlr<ur  terms  to  particular  modifications  of  structure  ; 


he  demonstrated  the  absence  of  all  phllonophical  dis- 
tinction between  trees,  shrubs,  and  herbs,  —  a  distinction 
upon  which  his  successors  were  fond  of  insisting  ;  he 
speaks  clearly  of  the  parenchyma  and  woody  fibre  of 
wood,  the  former  of  which  he  calls  the  flesh  ;  and  he 
described  accurately  the  difference  between  palm  1 
and  that  of  tree*  with  concentric  layers  ;  so  that  in  i 
of  fact  the  discovery  of  the  - 


point 
Dico- 
tyledonous and  Monocotylcdonous  wood  was  made  by 
Theophrastus  above  WOO  years  ago,  although  it  was  nc\  e'r 
applied  to  the  purposes  of  systematic  division  till  about 
thirty  years  since.  Subsequently  to  this  period,  botanists 
it  disappeared  for  a  long  season.  Those  who  have 
dignified  by  historians  with  that  title  were  either 
a,  like  Dioscorides;  or  compilers,  who,  like 


they  copied  ;  or  poets,  i 
their  language  from  the 


writers,  who 
bandrr  which  relate  to' 
With  whom  the 


of  the  beauty  of 
e ;  or  gcoponicai 
with  those  parts  of  hus- 
i  botany. 


arts  of  budding  and  grafting. 


and  striking  plants  by  layers,  or  propagating  them  by 
taking  advantage  of  the  divisibility  which  distinguishes 
the  vegetable  from  the  animal  kingdoms  originated,  it 
now  unknown  ,  but  there  is  reason  to  believe  that  the 
greater  part  of  the  modifications  of  those  processes 
was  In  tne  classical  ages  at  well  understood  as  now. 
That  grafting  was  extensively  undertaken,  it  obviout 
from  these  Unci  of  a  well-known  poet  of  the  . 
age:- 

Kt  nappe  altcriut  ram*  lrnpun*  vfalemas 
.  mutatiu,.  f 


U.,  HlUtXt/l 


But,  what  is  much  more  curious,  the  delicate  process  of 
budding  was  a*  scientifically  performed  at  that  period 
as  by  the  most  skilful  gardener  of  the  present  century. 
Nothing  can  bc^morc  I^*^***  "an  the  following  elegant 

Nor  modui  tnMrrre,  ati|U*  noiloe  importer*  rfmplex. 
Nun  qua  x-  medio  trudnnt  de  conic*  (emrae, 
El  tenuo  rumpunt  tunirai,  anjru«tu»  )n  |pu> 
Fit  node  Uniu ;  htt.  Alien*  <•»  arbuiv  Bertmn 
lncludunl,  udu|ue  decent  inoletcere  libra. 


Again  of  crown  grafting  :  — 

Aut  ninum  enodes  rrunet  rcMeantur,  et  site 
Flndttur  In  w>l  idum  cuneie  »i»  :  delude  ferae* 
Planus 


A  cessation  of  all  philosophical  inquiry  into  the  na- 
ture of  vegetation  endured  about  1700  years,  during  the 
whole  of  which  time  scarcely  a  tingle  addition  waa 
made  to  the  stock  of  knowledge  left  behind  him  by 
Theophrastus.  But  with  the  revival  of  letters  a  new 
direction  was  given  to  researches  in  natural  history. 
Men  ceased  to  content  themselves  with  blindly  copying 
the  writers  of  antiquity,  and  set  themselves  in  earnest  to 
examine  the  objects  of  nature  that  surrounded  them. 
The  woods,  the  plaint,  the  riven,  the  ocean,  the  valleys, 
and  the  mountains,  were  investigati-d  with  an  ardour 
that  soon  made  amends  for  ancient  indifference.  The 
first  consequence  of  this  wat  a  discovery  of  the  worth - 
lessness  of  the  greater  part  of  those  writers  to  whom 
the  world  had  so  long  been  bound  In  servile  obedience. 
The  spirit  of  inquiry  once  excited,  men  speedily  learned 
to  estimate  rightly  the  greater  value  ot  facts  than  of 
assertions ;  one  discovery  produced  another,  and  In  a 
few  yeart  a  new  foundation  wat  laid  of  that  Imperfect 
but  beautiful  science  which  constitute!  modern  botany. 
In  the  early  part  of  the  sixteenth  century,  John  Manardl.  a 
native  of  Fcrrara.  describee!  the  real  nature  of  the  anther. 
He  was  followed  by  a  long  train  of  writers  of  various 
merit,  who  at  first  indeed  applied  themselves  exclusively 
to  the  collection  of  new  specie*,  but  subsequently  to  an 
examination  of  the  physiological  characters  of  plants,  and 
to  the  laws  applied  by  nature  to  the  government  of  the 
vegetable  kingdom. 

Up  to  the  middle  of  the  seventeenth  century,  vege- 
table physiology  had  been  grounded  upon  observations 
entirely  independent  of  anatomical  Investigation.  But 
about  this  time  the  accurate  Inquiries  of  two  natural- 
ists,  one  an  Englishman  and  the  other  an  Italian,  gave  a 
new  feature  to  the  study ;  and  what  was  vague  or  Ima- 
ginary in  the  opinion*  entertained  upon  the  vital  func- 
tions of  vegetables  gave  way  to  conclusions  precise,  and 
supported  upon  the  firm  basis  of  careful  observation. 
The  nature  of  cellular  tissue,  of  spiral  vessels,  of  duett, 
of  woody  tissue  ;  the  composition  of  the  internal  parts  of 
planta,  and  the  functions  of  the  whole — excited  inquiry, 
and  received  reasonable  if  not  accurate  explanations. 
Collections  of  facts  and  of  ideas  accumulated  on  all  hands, 
and  the  confusion  that  had  once  been  caused  by  igno- 
rance threatened  again  to  overwhelm  the  science.  In 
consequence  of  the  rapid  addition  of  ucw  matter  which 
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there  was  no  means  of  keeping  In  order.  Hence  $yt- 
temaliilt  sprung  up  ;  a  race  of  inquirers  to  whoH>  labours 
the  present  advanced  stale  of  hot  my  is  uo  doubt  much 
t>>  be  ascribed.  That  the  efforts  of  the  earliest  of  those 
writers  should  have  proved  unsuccessful,  will  excite  no 
surprise  :  with  little  knowledge  of  vegetable  physiology 
or  anatomy,  for  It  must  not  be  forgotten  that  for  a  long 
time,  and  even  now,  vegetable  physiology  and  systematic 
botany  were  considered  as  distinct  sciences,  and  with 
scarcely  any  notion  of  the  laws  of  affinity  and  meta- 
morphosis, they  could  not  be  expected  to  succeed.  We 
should  rather  wonder  at  what  they  did,  than  at  what 
they  omitted  to  do.  Many  of  them  had  great  merit, 
especially  John  Hay,  an  English  deprived  clergyman,  and 
Joseph  Pttton  de  Tournefort,  a  professor  of  botany  at 
Paris,  who  flourished  In  the  end  of  the  seventeenth  cen- 
tury, and  upon  whose  systems  the  modern  arrangement 
according  to  natural  orders  is  essentially  founded.  This, 
however,  and  all  others,  was  for  a  time  eclipsed  by 
another,  better  adapted  to  the  circumstances  of  the 
times,  and  emanating  from  a  writer  who,  having  the 
courage  and  talent  to  carry  reformation  into  every 
branch  of  natural  history,  imparted  a  lustre  to  his  pecu- 
liar system  of  classification  which  has  only  now,  after 
the  lapse  of  a  century,  fallen  into  disuse  among  men  of 
science. 

Charles  Linnit,  or  Linnaeus,  as  he  is  usually  called, 
was  a  person  exactly  adapted  to  the  science  of  the 
time  in  which  he  lived.  The  various  departments  of 
natural  history  had  not  at  that  time  any  thing  like 
their  present  extensive  range,  and  might  without  difficulty 
be  investigated  by  a  single  naturalist.  They  were  all 
equally  in  need  of  revision  and  improvement ;  they 
all  wanted  a  settled  code  of  laws  to  reconcile  the  fluc- 
tuating and  jarring  opinions  which  at  that  time  prevailed, 
aud  above  all  things  the  nomenclature  of  natural  history 
required  to  be  reduced  to  one  uniform  standard.  For 
this  Linnaeus  was  peculiarly  well  adapted.  Nature  had 
gifted  him  with  a  logical  accuracy  or  reasoning,  aud  a 
neatness  and  perspicuity  of  expression,  which  carried 
with  them  a  charm  that  the  world  was  not  slow  to  ap- 
i ;  and  these  produced  the  stronger  Impression, 
naturalists  had  previously  beon  but  little  ac- 
1  to  them.  The  opinions  or  LUina-us  were  re- 
ceived as  if  oracular,  and  their  faults  were  lost  in  the 
splendour  which  they  threw  over  the  whole  of  the  or- 
ganic world.  But  unfortunately  Linnaeus  knew  nothing 
of  vegetable  physiology.  His  opinions  upon  this  subject 
are  among  the  most  worthless  which  are  recorded  In  the 
history  of  science ;  and  consequently  his  writings  lost 
much  of  the  permanent  value  which  the  originality  of 
his  Ideas  and  the  acuteness  of  his  perception  would  have 
otherwise  Insured  them.  But  notwithstanding  this  defect, 
ho  not  only  established  his  famous  method  of  arrange, 
ment,  which  for  a  long  time  susperseded  all  others,  but 
laid  the  foundation,  although  upon  Imaginary  principles, 
of  the  curious  laws  of  morphology,  upon  which  modern 
botany  rounds  one  of  its  greatest  claims  to  perfection.  The 
notion  that  all  the  parts  of  plants  are  mere  modifications 
of  loaves,  faintly  shadowod  forth  by  Linnaeus  in  his 
Sptciet  Ptantarum,  became  tho  subject  of  a  special  and 
most  original  dissertation  by  the  German  poet  Gfrthe,  in 
1790.  This  doctrine  was  believed  by  the  botanists  of 
that  day  to  be  worthy  only  of  the  poetical  fame  of  its 
illustrious  author ;  but  he  lived  to  see  his  opinions  re- 
ceived, almost  without  change,  by  every  botanist  of 
reputation. 

After  the  artificial  system  qf  Linnaeus  followed  the 
natural  system  of  Jussleu.  Vegetable  anatomy  became  an 
important  branch  of  inquiry  in  the  hands  of  Kiesjcr  ;  the 
researches  of  Knight  and  others  gave  a  new  character  to 
vegetable  physiology  ;  and  the  early  part  of  the  present 
century  has  seen  the  science  by  these  and  other  means 
assume  an  entirely  new  appearance.  Our  know  ledge  of 
the  vital  functions  of  plants  reposes  upon  the  sure  basis 
of  exact  observation  and  careful  experiments  ;  the  theory 
of  the  plan  upon  which  the  organs  of  vegetation  and  fruc- 
tification are  severally  combined  into  so  many  numerous 
forms  is  settled  upon  the  clearest  evidence ;  and  elassifl- 
cations,  to  a  great  degree  freed  from  the  trammels  of 
prejudice  or  narrow  views,  have  assumed  that  position  in 
science  to  which  their  Importance,  when  rightly  studied, 
entitles  them. 

The  only  two  botanical  arrangements  now  In  use  are 
the  Llnniean  and  the  Natural.  The  former  is  an  attempt 
at  classifying  plants  according  to  their  agreement  in  some 
single  characters,  without  reference  to  their  resemblances 
or  differences  in  any  other  respect,  just  as  words  are 
arranged  in  a  dictionary  by  the  accordance  of  their 
initial  letters  :  the  other  is  a  scheme  for  placing  next 
each  other  all  those  plants  which  have  the  greatest  re- 
semblance, and  at  the  greatest  distance  those  which  are 
most  dissimilar.  To  effect  this,  every  kind  of  structure 
that  plants  possess  is  made  use  of ;  distinctions  derived 
from  great  physiological  peculiarities  are  considered  fun- 
^  audform  classes ;  subordinate  to  them  are  cha- 
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and  they  are  valued  according  to  thetr  permanence  or 

frequency,  &c.  The  final  result  being  the  making  up  of 
the  vegetable  kingdom  into  associations,  called  natural 
orders,  w  hich  are  supposed  to  consist  of  genera  more 
closely  allied  to  each  other  than  to  any  thing  else.  For 
an  explanation  or  the  details  of  these  two  kinds  of  classi- 
fication the  reader  is  referred  to  the  separate  works  that 
have  been  published  on  the  subject ;  space  can  be  given 
in  this  place  only  to  a  very  general  account  of  them. 

The  sexual  system  of  Linnaeus  depends  upon  the  num- 
ber and  relative  position  or  degree  of  combination  of  the 
stamens  and  styles.  It  has  been  so  often  explained,  and  ia 
so  rapidly  falling  Into  disuse,  that  we  shall  content  our- 
selves with  the : 
and  orders. 

Class   I.  Stamen    1  - 
II.  Stamens  2 
ill.  Stamens  3 
IV.  Stamens   4  - 
V.  Stamen*  ft 
VI.  Stamens  6 
VII.  Stamens  7 
VIII.  Stamens  8 
IX.  Stamens  9 
X.  Stamens  10 
XL  Stamens  12—19 
XIL  Stamens  20  or  more,  inserted 
Into  the  calyx 

XIII.  Stamens  20  or  more, inserted 

Into  the  receptacle 

X I V.  Stamens  2  long  and  2  short  - 
XV.  Stamens  4  long  and  2  short  - 

XVI.  Sum  ens  united  by  their  fila- 
ments into  a  tube  - 
XVII.  Stamens  united  by  their  fila- 
ments into  two  parcels  - 
XVIII.  Stamens  united  by  their  fila- 
ments into  several  par- 
cels 

XIX.  Stamens  united  by  their  an- 
thers into  a  tube 
XX*  Stamens   united  with  the 
pistil 

XXI.  Stamens  and  pistils  in  sepa- 
rate flowers,  but  both 
growing  on  the  same 
plant 

XXII.  Stamens  and  pistils  not 
only  in  separate  flowers, 
but  those  flowers  situ- 
ated upon  two  different 
plants  -  -  Dloeeia. 

XXIII.  Stamens  and  nutils  separate 

In  some  flowers,  united 
in  others,  either  on  the 
same  plant,  or  two  or 
three  different  ones 

XXIV.  Stamens  and  pistils  cither 

not  ascertained,  or  not 
to  be  discovered  with 
any  certainty,  Insomuch 
that  the  plants  cannot  be 
referred  to  any  of  the 
foregoing  classes  -  Cryptogamla. 

Tho  characters  of  the  orders  depend  upon  the  n 
of  the  styles,  or  of  the  stigmas.  If  there  be  no  style,  in 
first  thirteen  classes  ;  such  are  accordingly  n r~ 

Monogynia 
Digyrda 
Trigynia 
Tetragynia 
Pentagon  la 
Hcxagy  ula 
Heptagynia 
Octogynia 
Ennnagynla 
Decagynia 


Diandria. 
Trlandria. 
Tetrandria. 
Pentandria. 
Hexandria. 
Hcptandria. 
Octandria. 
F.nncandiia. 
1  h-candria. 
Dodecandrla. 

-  Icosandria. 

Poly  and  ria. 
Diuynanila. 
Tctradyuaniia 

Monadelphla. 

Dladelphla- 

Polyadelphta. 


Dodecagynia 
Polygynia 


In  the  14th  class,  Dtdynamla,  the  orders  depend  upon 
tho  nature  of  the  ovary.  In  Gymno$permia.  the  first 
order,  the  ovary  is  divided  into  four  lobes,  from  the  base 
of  which  proceeds  a  single  style,  and  within  each  of  which 
Is  contained  a  single  seed.  In  Angiotpcrmia,  the  2nd 
order,  the  ovary  Is  not  lobed,  and  Is  usually  two-celled, 
and  many-seeded. 

In  the  15th  class,  Tttradynamia,  the  orders  are  cha- 
racterised by  the  form  of  the  fruit :  Srhquos<r  have  a  long 
pod  ;  Silicvlos*  have  a  short  one. 

The  orders  of  the  16th.  1 7th,  and  lHth  classes,  Mona- 
delphia. Wadclphia,  and  Polvadelphla,  depend  upon  the 
number  of  the  stamens,  and  have  the  same  nomenclature 
as  the  thirteen  first  classes. 

The  ordors  of  Syngencsia  are  determined  by  the  ar- 
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'nrmedby 
aad  other* 


of  their  flower*,  and  by  the  sex  of  their  florets : 

Peljgamia  has  flowers  crowded  together  in  beads. 
I.  PUygamia  <rqualis  has  each  floret  hermaphrodite, 
or  furnished  with  perfect  stamens  and  plitil. 

j.  Potugamia  supcrfiua  ha*  the  floret*  of  the  disk  her* 
aiipiir twlii*  ;  those  of  the  ray  female  only. 

X  I'ofygamia  Jruttranea  has  the  floret!  of  the  disk 
hermaphrodite  ;  those  of  the  ray  sterile. 

4.  Polygamta  necessaria  has  the  florets  of  the  disk 
mmttu  of  tie  ray  female. 

&.  Polygatnia  scgregata  "has  several  florets,  either 
urn  pie  or  compound,  out  with  a  proper  calyx,  included 
within  one  common  calyx." 
kfotwgamia  has  the  flowers  separate,  not  crowded  in 
This  order  is  generally  abolished  by  Linn«an 
,  but  for  no  good  reason. 

l«-r»  of  the  '/Oth,  21 tt.  and  22nd  classes  are  dis- 
1  by  the  number,  Jrc.  of  the  stamens, 
i  orders  of  the  23rd  class  depend  upon  whether 
;  are  m  on  melons  or  dkeclous. 

t  class.  Cryptogamia,  is  divided  into  orders  ac- 
to  the  principles  of  the  natural  system,  namely, 
j  •  is.  Muscl ;  3.  Hcpatica? ;  I.  Alga?  ;  ■>■  Fungi, 
regard  to  the  natural  »y6tcm  <>i  botany,  that 
hv'Jussieu  out  of  the  views  of  Ray,  Tournefort, 
>mblnatlon  with  very  numerous  obsenr- 
ions  of  bis  own.  is  the  basis  of  what  is  at  present  under- 
lame.  It  ha*,  however,  been  much  modified 
■  tyttemalisU,  and  w  ill  undoubtedly  undergo 
changes  In  its  details.  The  view  taken  of 
by  De  Candolle,  the  learne»l  protestor  at 
"is  thus  stated  by  himself:  —"1  havecstablished  in 
„  Ykeorir  EUmenlaire,  that  the  proof  of  a  classification 
of  plants  being  natural  is  furnished  w  hen  similar  results 
ut  xrrirrtl  at.  whether  from  considerations  draw  n  from 
it*  rrvrodttcitttc  organs  or  from  those  of  vegetation. 
Considered  with  refereuee  to  the  organ*  of  reproduction 
-orfructlflcation),thevegetablekingtiom  has  been  di\ ided 
!rr  Lmoseus  into  two  grand  series,  the  Phanerogamous 
ad  the  Cryptogamous.  These  series  are  not  merely  dis- 
Diruiibed  because  In  the  first  the  sexual  organs  are 
ruibte  to  the  naked  eye,  and  in  the  latter  are  microscopical. 
Sjeh  a  difference,  which  might  depend  only  upon  the 
tjWl.|,I»1t  8j>«»  of  the  organ*,  could  be  in  itself  of  little  mo- 
aeot  but  it  is  connected  w  ith  a  real  .iiilerencc  of  »truc- 
iar*  '  Phanerogamous  plants  have  their  organs  of  fruc- 
uScation  arranged  upon  a  more  or  leas  symmetrical  plan 
,  ,  .urroundnd  by  Integument*  themselves  also  arranged 
rnametrically.  Cryptogamous  plants  have  the  sexual 
■ran*  disposed  without  order,  and  surrounded  by  integu- 
scarcely  perceptible,  and  still  more  disorderly  ;  or 
ttsey  have  no  sexual  organs  that  have  been  proved  to  be 

^Phanerogamous  plants  have  long  been  divided  Into 
W,lrd«ms.  or  plana  whose  embryos  present  cotyledons 
opposite  or  verticillate  upon  the  same  plane,  and  whose 
m:aimum  is  consequently  2:  and  into  Monocotyledons. 
vr.  *.  cotyledon!  or  earliest  leaves  are  alternate,  so  that 
minimum  is  1.  or  that  the  first,  when  there  are  two, 
i,  m  -re  narticularly  intended  to  nourish  the  fOODI  plant. 
Cryp^gamous  plant!  si 


into 

For  the  first  I 
Beauvois,  but 
r.jmifie*  plants 
enough  the  ' 
by  baring  l 
nisrroseope,  but 
that  of  Phanei 
Ferns.  Isjto 


with 


I  think,  to  assert  more  tlian 
of  Amphigama?  is  to  pre. 
■n  under  the  microscope  ; 
sporei  that  they  produce 
regnatlon  In  the  very  cells 
for  the  sake  of  expressing 


i 


Ml  IUV  uiuiiuvi   irt  uinura 

,„ou!  and  the  Amnhlgamous. 
,v  of  .Etheogamaus,  Invented  by 
„  application.   This  term,  which 
unusual  fructification,  suits  well 
•ated,  and  which  Is  characterized 
m  distinct  and  visible  under  the 
upon  a  plan  totally  different  from 
•  plants ;  such  are  Equlsetacen?, 
,  Mosses,  and  Hepatics*.     I  give 
■  the  name  of  Jmphigatmc,  to  indicate  the 
doubtful  nature  of  their  P^!n^«»  J/^*^^™^™ 
■    .-.  i  th.  m 
is  quite 

sent  to  view  no 
but  we  cannot  _ 
have  not  received  assort  of  hn 

tSs^ubTthafl  employ  tbew^rdj^lm:  Thus 
with  respect  to  their  organ!  of  reproduction,  plants  are 
,Wlv  divided  Into  four  great  classes.    Let  us  next  ex- 
irW  them  with  reference  to  their  organs  of  vegetation. 
The  first  division  that  may  be  established  is  deduced 
from  the  absence  or  presence  of  vessels  ;  and  in  this 
view  I  separate  plant*  into  two  series  —  the  vascular, 
which  have  vessels  and  stomates  manifest  during  their 
vhol*  hf«-  •  and  cellular,  or  those  which  consist  of  no- 
ting hot  cellules  either  throughout  their  life  or  In  their 
cr.t  foliaceoui  organs.     \  asi  ular  plants   are  folded 
<*o  JLroersss,  of  which  the  wood  increases  bv  the  ad- 
«tkm  of  new  layers  placed  on  the  outside  of  the  older  ; 
»M  Pmioeens   whose  trunk  increases  by  the  addition 
aew  nbres  to  the  centre  of  the  cylinder  already  formed, 
nlaots   in   like  manner,  are  sul>divldcd  Into 
S  ander'    Under  the  first  of  these 
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names  I  comprehend  the  orders  which  grow  with  leafy 

cotyledon!,  but  composed  of  cellular  tissue  only,  and  des- 
titute of  stomates.  Eventually  they  assume  organs  in 
which  vessels  and  stomates  exist :  this  development,  w  hich 
gives  them  some  resemblance  to  Endogens,  takes  place 
rapidly  in  Equisetacea?,  Ferns,  and  Lycopodiacea*  ;  and 
the  observations  of  anatomists  have  shown  that  the  same 
thing  occur!,  but  later  and  less  perfectly,  In  Mosses  and 
Hcpatics;  so  that  It  is  a  matter  of  some  doubt  whether 
they  ought  to  be  referred  to  the  semi-vascular  or  suc- 
ceeding class.  Cellular  plants  have  long  been  known  to 
be  destitute  of  both  vessels  and  stomates,  and  to  present 
only  a  homogeneous  mass,  where  the  distinction  of  stem, 
leaves,  and  roots  can  only  be  established  analogically. 

Looking  back  at  this  explanation,  it  is  obvious  that  the 
vegetable  kingdom  ma)  be  represented  bj  the  following 


Divisions  formed  by  the 
Organs  o/ Fructification. 

t.  Phanerogamous, 
Class  1.  Dicotyledons, 

2.  Monocotyledons, 

II.  CHYPTOOAMOI'S, 
J*,  .fctheogamous, 
4.  Amphigamou!, 

Or,  if  it  U  prt 
equally  regular  :  — 

I.  Sexual,  being  furnished 


4.  Amphigamous,  or 


But  notwithstanding  the  apparent  clearness  of  this  sys- 
tem, and  the  importance  of  the  arguments  upon  which  it 
is  founded,  it  is  far  from  being  unobjectionable.  In  the 
fint  place,  the  distinction  drawn  between  the  two  classes 
of  Cryptogam ic  plants  is  unfounded,  both  as  regard!  the 
presence  or  absence  of  both  vessels  and  sexes.  Ferns 
and  Lycopodiacte,  In  which  the  vascular  system  Is  most 
developed,  have  no  more  trace  of  sexes  than  Fungi ;  and 
on  the  other  hand.  In  Mosses  and  Hepaticsr,  in  which 
there  Is  the  most  distinct  formation  of  something  ana- 
logous to  sexes,  there  is  no  trace  whatever  of  a  vas- 
cular system.  The  difference,  then,  between  Amphlgama* 
and  iEtheogama?  falls  to  the  ground,  and  in  fact  is 
analogically  bad  ;  for  there  are  vascular  and  cellular 
orders  in  both  the  great  classes  of  Exogcns  and  En- 
dog  em,  which  ought  therefore  themselves  to  be  sub- 
divided Into  vascular  and  cellular,  in  order  to  form  a  con- 
sistent system ;  and  this  difference  appears  to  be  connected 
with  a  very  general  tendency,  visible  tn  the  vegetable 
kingdom,  to  produce  an  Impoverished  or  degraded  con- 
dition of  all  great  types  of  structure.  Thus,  among  Exo- 
gens,  Onagracss  are  merely  cellular  in  Hippurit  and 
Myriophyllum,  Urticaccss  In  Ceratophyllear,  and  the 
orders  Callltrichaccae  and  Podostemacess  are  other  in- 
stances of  the  same  fact ;  and,  in  Endogens,  Naiadaccse 
and  Pistiacea?,  or  at  least  Lemna,  are  as  completely  cellu- 
lar as  Algacea?. 

In  the  next  place,  circumstance!  of  greater  importance 
are  omitted  by  M.  De  Candolle  from  hi!  statement  than 
some  of  those  included  in  it.  If  Cryptogenic  are  to  be 
separated  from  Phanerogamous  plants  by  their  vegetation, 
it  Is  rather  by  their  manner  of  growth  than  by  any  pecu- 
liarity in  their  vascular  system.  Phanerogamous  plants 
might  be  called  Pleurogens,  from  their  growing  by  the 
sides  as  well  as  at  the  ends,  thus  Increasing  symmetrically 
both  in  length,  density,  and  thickness.  Cryptogamous 
plant*  grow  either  by  simple  elongation,  without  increasing 
materially  in  density ;  or  they  expand  irregularly  in  all 
directions,  and  hence  have  been  termed  Acrogms.  No 
circumstance  can  well  be  more  important  than  the 
manner  in  which  impregnation  takes  place.  In  common 
Exogens  there  is  an  ovarian  covering,  through  the  taperi  ng 
apex  of  which,  called  style,  impregnation  takes  effect  by 
aid  of  a  part  called  the  stigma ;  but  In  other  Exogens 
Impregnation  Is  effected  by  direct  contact  between  the 
egg  or  ovule  and  the  pollen  ;  and  a  simple  mode  of 
veming  in  the  leaves,  together  with  a  very  small  develop- 
ment of  the  vascular  system,  accompany  this.  Hence  such 
plants,  called  Gymnosperms,  ought  to  be  regarded  as  a 
class  of  as  much  importance  as  Exogens  themselves. 
Again,  among  plants  in  some  respects  participating  in  the 
organization  of  Endogens  are  species  called  Khizanths, 
having  a  fungoid  vegetation,  a  nearly  total  absence  of  the 
vascular  system,  and  a  most  remarkable  method  of  propa- 
gation. With  the  ordinary  sexes  of  Endogens  they  are 
said  to  combine  the  spores  of  Cryptogam  ic  plants,  and  thus 
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hold  a  tort  of  middle  station  between  the  two  great  series 
of  plant*  recognised  by  Linnaeus.  Such  a  Vliul  of  vege- 
tation is  far  too  important  to  be  omitted  from  consideration 
In  determining  the  classes,  as  the  fundamental  divisions 
of  the  vegetable  kingdom  are  termed. 

For  these  reasons  the  writer  of  the  present  notice  has 
proposed  a  material  modification  of  De  CandohVs  state- 


rs'ceo  nf/isg  to  their 
Fructification . 
I.  Having  flowers  and 
sexes  fT 
gamoua), 


or 


or 
or 

or 


a.  Minimum  of 

ledons  2, 
Class  1.  Dicotyledons, 
Class  2.  Uymnospemis, 

b.  Minimum  of  coty- 

ledon. 1, 

Class  3.  Mo 
dons, 

c.  Acotyledons, 
Class  4.  Rkizanlhs. 

1 1.  Having  neither  How-  or 


Plants, 

According  to  their 
Vegetation, 
I.  Their   axis  increasing 

r metrically  in  den- 
and  breadth  as 
well  as  length  (Pleu- 
rogens). 

a.  Stem  in  concentric 
layers  (Exogcus). 

Veins  of  leaves  netted. 
Veins  oj  leaves  netted 
or  forked. 

b.  Stein  a  confused  mass 
of  wood  and  cellular 
tissue. 

Veins  of  leaves  paral- 
lel.  and  not  netted, 
e.  Vegetation  fungoid. 
Class  4.  llhiuintks. 


BOX. 

hypothecates  the  ship  for  the  performance  of  the  con- 
tract. The  instrument  by  which  this  contract  is  effected 
is  sometimes  in  the  shape  of  a  deed  poll,  and  sometimes 
in  that  of  a  bond.  On  bottomry  contracts  the  lender 
runs  the  risk  of  the  voyage,  and  in  consideration  of  the 
risk  the  interest  he  may  take  is  unlimited.  The  master 
has  authority  to  hypothecate  a  ship  or  its  freight  (set 
Respondentia)  at  a  foreign  port,  in  case  of  necessity,  for 
the  purposes  of  the  voyage.  In  such  case,  if  the  loan  be 
not  repaid  within  the  time  prescribed,  the  agent  of  the 
lenders  applies  to  the  Court  of  Admiralty,  with  certain 
affidavit*,  and  procures  authority  to  arrest  the  ship, 
which  may  be  sold,  if  necessary,  under  the  authority  of 
the  court.  Where  several  loans  of  this  description  have 
been  made  on  the  same  voyage,  the  last  lender  is  entitled 
to  priority  of  payment  out  of  the  proceeds  of  the  sale. 

BOU'DOIR.  (Fr.  bouder,  to  pout.)  In  Architecture, 
a  small  room  or  cabinet,  usually  near  the  bed-chamber 
and  dressing  room,  for  the  private  retirement  of  the 
master  or  mistress  of  the  house. 

BOU'GET.  WATER-BUDGET,  or  DOSSER.  la 
Heraldry,  a  bearing  supposed  to  represent  a  vessel  for 


II.  Their  axis  increasing 
by  simple  elongation 
or  irregular  ex pan - 


Class  5.  Cryptogamic     or   Class  b.  Acrogens. 
plants, 

For  tt  e  details  of  this  system  the  reader  U  referred  to  the 
Natural  System  of  Botany,  2nd  ed. 
BOTA'NIC  GARDEN.  A  garden  devoted  to  the 
of  a  collection  of  plants,  with  reference  to  the 
of  botany.  The  legitimate  objoct  of  gardens  of 
this  description  appears  to  be  to  collect  and  cultivate,  at 
the  public  expence.  all  the  species  and  varieties  of  plants 
that  can  be  cultivated  in  the  given  climate,  with  or  with- 
out the  aid  of  glass ;  and  then  to  distribute  these  to 
private  Individuals  throughout  the  district  by  which  the 
botanic  garden  Is  supported.  The  most  compl 
of  this  kind  ever  established  appears  to  have 
the  revolution.  All  the 
be  procured  from  other 
to  the  botanic  garden  at  Paris  ;  and  after  they 
been  propagated  there,  the  progeny 
>ng  the  provincial  botanic  garden*,  of 
whirr-  mere  Is  one  or  more  In  every  department.  After 
being  propagates!  in  the  provincial  botanic  gardens,  the 
seeds  or  progeny  were  given  out.  free  of  expence.  to  who- 
ever in  the  district  to  which  the  garden  belonged  thought 
fit  to  apply  for  them.  As  the  useful  species  and  va- 
rieties were  as  much  attended  to  in  these  gardens  as 
those  which  were  cultivated  only  In  a  scientific  point  of 
view,  the  greatest  facilities  were  thus  given  to  the  spread 
of  every  useful  grain,  pulse,  culinary  vegetable,  and  fruit. 

whole  of  France.    Something  of  the  same  kind 


earning 
BO  if'] 


water 

LTIN.  (Fr.)'  In  Architecture,  a  name  given 
to  a  moulding  whose  section  is  nearly  a  quadrant  of  a 
circle,  whose  diameter  being  horisnntal,  the  contour  ia 
convex  in  respect  of  a  vertical  to  such  diameter.  It  ia 
more  usually  called  the  egg  or  quarter  round. 

BOU'NTY.  In  Commerce  and  the  Arts,  a  premium 
paid  by  government  to  the  producers,  exporters,  or  Im- 
porters of  certain  article*,  or  to  those  who  employ  ships 
in  certain  trades,  when  the  profits  resulting  from  these 
respective  branches  of  industry  are  alleged  to  be 
dent.  Bounties  on  production  are 
the  view  of  encouraging  the  establishment  or  some 
branrh  of  Industry,  or  of  fostering  and  extending  a  branch 
that  is  believed  to  be  of  paramount  importance.  Bounties 
on  exportation  and  importation  are  granted  to  the  ex- 
porters of  certain  British  commodities  on  their  taking 
oath,  or  in  some  cases  giving  bond,  not  to  reland  the 
same  in  England.  Public  opinion  was  formerly  very 
divided  a*  to  the  advantage  of  granting  bounties  ;  but  art 
present  the  impolicy  of  such  a  practice  appears  to 
almost  universally  admitted.  For  it  will  he 
in  all  old  settled  and  wealthy  countries, 
individuals  are  always  ready  to  embark  in  every 
undertaking,  if  it  promise  to  be 
without  any  stimulus  from  government  :  and  if  a 
of  industry  already  established 
suitable  for  the  country,  it  will  assuredly  be 
to  the  necessary  extent  without 
beyond  the  natural  demand  for  its 
details  upon  this  subject,  see  the  article  Ta 


be  considered  as  taking  place  in  Great  nriuin 
of  accident  than  the  i 


of  a  royal 


it  is  more  the 

as  the  giving  out  of  plants  is 
an  essential  part  of  the  system  of 
or  government  botanic  garden. 

BOTANY  BAY  RESIN.  A  yellow  aromatic  resin 
which  exudes  from  the  trunk  of  the  Acarois  r,  tinker a 
of  New  Holland. 

BOTRYLLA'RIANS,  BOTRYLARLS.  (Gr. A*™,, 
a  bunch  of  grapes.)  In  Zoology,  a  family  of  singular  com- 

■  Jans,  in  which  several  distinct 
in  a  circle  round  a  central 
rectum  of  each,  while  the 
and  placed  at  the  circumference. 
BOTRYOMDAL.    (Gr.  &t<vi,  a  bunch  of  grapes  ; 
uist .  like. )  When  aj>art  il  clustered  like  a  bunch  of  grapes, 


stalls  upon  this  subject,  see  the  ar( 
BOU'NTY.  QUEEN  ANNE'S, 
first  fruits  and  tenths  due  to  the  crown  (see  art.  First 
Fruits),  which  were  made  over  by  Queen  Anne  to  a  cor- 
poration established  in  the  year  1704  for  the  purpose  of 
augmenting  poor  living*  under  50/.  a  year. 

BOUSTROPHr 'DON.    (Gr.  0sZt,  an  or  ;  rr,.**.  / 
turn.)  A  word  descriptive  of  a  mode  of  writing  co 
among  the  early  Greeks  until  nearly  the  middle 
fifth  century  before  Christ ;  vis.  in  alternate  lii 
right  to  left  and  from  left  to  right,  as  fields  are  | 
in  furrows  having  an  alternate  direction,  from  wnence 
the  derivation.    See  Alphabet. 
BOUT.    In  Agriculture.  Is  one  turn  or  course  of  a 


piougn  in  pioucntng  a  ruige. 
r  BO'VEY  COAL.  A  speciesofl 
at  Bovey  Hayfleld,  near  Exeter. 

weapon  of  i 


with  which  it 


tYOLI'TE.  (Gr.  (Ureyt,  a  cluster  of  grapes  ; 
jfls*.  stone.)  Botryoidal  slli.  lous  borate  of  lime. 
BO  TTOM  HEAT.  A  term  applied  in  Horticulture 
to  the  temperature  communicated  to  certain  soils  by  fer- 
menting and  decomposing  substances  placed  underneath 
them  :  leaves,  fresh  dung,  and  the  refuse  bark  of  the 
tan-yard,  arc  often  used  for  this  purpose :  and  the  system 
is  applied  to  nine-apples,  melons,  cucumbers,  and  other 
plants  grown  in  pits  or  frames. 


BOTTOM  RAIL.  (Sax.  botm  )  In  Architecture . 
a  term  used  for  denoting  the  lowest  horizontal  rail  of  a 
framed  door. 

BOTTOMRY.  In  Commercial  Law,  it  in  effect  a 
mortgage  of  a  ship,  being  an  agreement  entered  into  by 
an  owner  or  his  agent,  whereby,  in  consideration  of  a 
sum  of  money  advanced  for  the  use  of  the  ship,  the 
borrower  undertakes  to  repay  the  same,  with  interest,  if 


The 

propelled  is  prorx 
bent,  and  to  the 
former  position. 

BOW  or  BAY  WINDOW.  (Sax.  hoR*.  «  botr.) 
In  Architecture,  a  window  projecting  from  the  general 
fare  of  a  building,  of  a  curved  or  polygonal  form  on  the 
pi  in. 

BO'WLDERS.  Rounded  masses  of  stone  lying  upon 
the  surface,  or  loosely  Imbedded  in  the  soil. 

BO'WLINE.  A  rope  from  near  the  middle  of  the 
weather  edge  or  leech  of  a  sail,  leading  forward.  Its  use  ia 
to  keep  the  leech  forward,  that  the  wind  may  get  at  the 
after  side  of  the  sail  when  very  oblique  to  its  direction. 

BOWS.  The  two  sides  of  the  fore  extremity  of  a 
vessel,  as  the  starboard  and  larboard  bows. 

BO'W  SPRIT.  In  Naval  Architecture,  Is  a  kind  of 
mast  which  rests  slopewise  on  the  head  of  the  main 
stern,  having  Us  lower  end  fastened  to  the  partner*  of 
the  fore  matt.  It  carries  the  sprit-sail,  sprit  top-sail, 
and  jack-staff.  It  is  exposed  to  violent  action,  especially 
from  being  struck  by  heavy  teas,  into  which  the  ship.  In 
plunging,  dips  It;  and  though  very  firmly  secured^  by 
the  hob-stays  and  side  ropes  called  shrouds,  is  very  r " 
carried  away  or  sprung. 

BOX.  (lli^.theC 
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BOX  DRAIN. 

1  of  Busus  sempervirtns,  so  much  used  by 
m,  and  for  the  turner's  purposes.  This 
imJl  tree  U  found  all  over  Europe, 
hilLs  of  England  ;  but  it  acquires  its 
largest  dimensions  in  the  south.  It  is  from  Turkey 
that  the  principal  part  of  the  wood  is  imported  into 
land,  under  a  duty  of  V.  a  too  I  whether  or  not  all 
is  really  furnished  by  Buxus  icmprmrrm  is  not 
.  It  U  not  improbable  that  Buxus  baiearica,  a 
IxrtiiT  species,  too  tender  to  thrive  in  this  country,  may 
furnish  a  part  at  least  of  that  which  comes  from  the 
Mediterranean.  It  Is  said  that  the  wood  of  this  species 
is  coarser  and  of  a  brighter  yellow  than  that  of  the 
common  species.  The  box  plant  is  best  known  for  iU 
use  m  gardens  as  edging  to  borders  ;  the  kind  so  em- 
ployed is  a  dwarf  variety  of  Buxus  semnrrvtrens. 

BOX  DRAIN.  An  underground  drain,  regularly  built 
with  upright  sides  and  a  flat  stone  or  brick  cover,  so  that 


the  close  section  has  the  appearance  of  a  square  box. 

BOX  HAULING.  In  Navigation,  is  bringing  a  ship 
*hen  close-hauled  round  upon  the  other  tack,  when  she 
rf  fuses  to  tack  and  there  is  not  room  to  wear.  By 


and  there  is  not 
throwing  the  head  tails  aback  she  gets  item  way ;  the 

"  i'b  head 


thereupon  being  put  a-lee.  the  ship  s  head  falls 
rapidly  on*  from  the  wind,  which  she  soon  brings  aft  ;  she 
» then  speedily  rounded-to  with  but  little  loss  of 
BO'XING  OFF.   Throwing  the  head  tails 
force  the  ship's  head  rapidly  off  the  wind. 
BO'XING  THE  COMPASS. 


BOXINGS.  SetUftma. 

In  Ornithology. 


together  in  a 
'TEA. 


BUACllALY'TRA.  (Gr.  fifmx»{.  short;  iXvt(«* 
tar-ota.)  The  name  of  an  extensive  group  of  Coleop- 
teratis  insects,  including  all  such  as  have  the  elytra  so 
short  as  not  to  exceed  one  third  the  length  of  the 
ibdomen.  To  this  section  belongs  the  well- known 
species  called  the  devil's  coach-horse  (Stophytmusoteus). 

BHA'CHIAL.  (Lat.  brachium.  the  arm, 
to  the  arm  ;  as  brachial  nerves,  vessels,  Ac. 
BRACHI'NUS.    A  genus  of  Col 
i  of  a  family  ( BrachinuUt 
ties  which  from  their  defensive  anal  ex- 
_j  are  termed  "  bombardiers."   Of  these  there  are 
te  British  species,  the  best  known  of  which  la  the 
Brnchmus  crepitans  of  Llnnseut. 
BRA'CHIOMIS.    The  name  given  by  Miillcr  to  a 
of  Rotlferotis  Infusorial  Animalcule*,  now  sub- 


,  into  many  distinct  genera. 
BRA'CHIOPODS,  BRACHIOPODA.  (Gr.  fi<uXm, 
mm  arm  ;  wit,  afoot.)  An  order  of  Acephalous  or  head- 
leas  bivalve  Mollusks,  characterised  by  having  the  mantle 
organised  so  as  to  be  serviceable  for  respiration,  and  by 
having  two  long  fleshy,  ciliated,  spiral  arms,  or  labiate 
processes  :  whence  Cuvier  conceived  the  name,  which 
in  his  system  designates  a  distinct  class  of  Acephala. 
See  Palliobxancuiayk*. 

BRA'CHIUM.  (Lat.)  In  Mammalogy,  is  restricted 
to  the  second  segment  of  the  anterior  extremity,  which 
is  articulated  proximally  with  the  scapula,  j.nd  distally 
with  the  an ti brachium.  In  Entomology,  signifies  the 
first  pair  of  legs  of  Hexapods,  the  direction  of  which  is 
usu-uly  towards  the  head. 

BRA'CH  YCATALECTIC.  (Gr.  0<«z»t,  short,  and 
x  * r  «>r*T.*«,  deficient.)  A  verse  wanting  two  syllables 
to  complete  its  length  (in  Greek  and  Latin  poetry).' 

BHACH  Y'GRAPH  Y.  (Gr.  0f*x«.  **°rt.  and 
/  write.)   The  art  of  writing  by  abbreviations.  {Set 
Tachygbaphy.)    The  notae  Tironlanae,  among  the 
H'.raans.  were  a  species  of  short-hand  invented  by  one 
Tiro,  a  freedrnan  of  Cicero. 

BRACHV'PTEROUS.   (Gr.  gf-Yjiw,  short  i 
a  trine.)    In  Ornithology,  when  toe  fo" 
bird  do  not  reach  to  the  base  of  the  tail. 

BRACH Y'STOCHRONE.  (Gr.  /8(«%tw,  short,  and 
Tf?»»t.  time. )  The  name  given  by  John  Bernoulli  to 
the  curve  which  possesses  this  property,  that  a  body 
setting  out  from  a  given  point  A,  and  impelled  merely  by 
the  force  of  gravity,  will  arrive  at  another  point  B  In  a 
shorter  time  by  moving  in  this  curve,  than  if  It  followed 
Iter  din 
163 


»■»  pv.mvB,  n  Aliu  it,  living  unrii  111  mc  Mllir  il-linm 

it  is  required  to  assign  the  path  through  whit  h 
descending  by  its  own  gravity,  and  beginning  to 
rom  the  point  A,  will  arrive  at'B  In  the  least  time 


BRACHYSTOCHRONE. 

is  famous  in  the  history  of  the  new  geomet 
first  proposed  by  John  Bernoulli  in  the  Lefpttc  Acta 
Eruditorum  for  June  1696.  In  the  following  terms  :  — 

"  Two  points,  A  and  B,  being  given  in  the  same  vertical 
plane  ;  It 
a  body  do 
move  from  tne  pot 
possible." 

According  to  the  fashion  of  that  age,  It  was  proposed 
as  a  challenge  to  other  mathematicians,  ad  cujus  soiu- 
tionemmathematieiinvitanturi  with  the  declaration  that 
if  no  one  announced  the  nature  of  the  curve  before  the 
end  of  the  year,  he  himself  would  make  It  known.  The 
time  was  subsequently  extended  to  a  year,  within  which 
solutions  appeared  by  Newton.  James  Bernoulli  (the 
celebrated  brother  of  the  proposer),  and  the  Marquis  de 
l'Hopltal.  From  reflecting  on  this  problem,  James  Ber- 
noulli was  led  to  the  discovery  and  solution  of  a  kindred 


but  much  more  difficult  class  of  questions  ;  namely,  those 
relating  to  tsoperimetrital  figures,  the  investigation  of 
which  required  a  different  kind  of  analysis  from  that 
with  which  mathematicians  were  yet  acquainted.  One  of 

challenge  to  his  brother 
.ichthelatterfell  in  the 
of  an  angry  quarrel 
which  unfortunately 


these  he  proposed  in  his  turn  as 
John  ;  and  some  mistakes  Into  \ 
of  it 


of  the 
—  the  Calculus 


move. 


to  which  it  it  to  go,  and  A  C  D  B  the  path  it 
which  by  hypothesis  Is  wholly  situated  In  the 

  however!  that  'the  plane  be  ver- 


ted 
In  the  h 

of  Variation* 

The  following 
brachuttochronc given  by 
Let  A  be  the  point  " 
B  that 
follows, 

r«ver,  that  the  plane 

Take  any  small  portion 
trve  CD;  then  itlsobvlo 
if  A  B  be  the  path  through 
i  the  body  will  descend  from 
A  to  B  in  the  least  time  possible, 
It  must  also  past  from  C  to  D  in 
n  a  shorter  time  than  If  it  I 
°  any  other  direction.  For  I 
ft  to  past  from  C  to  D  by  another  path,  C  L 
in  shorter  time  than  by  CMCDj  then  it  must  also 
past  from  A  to  B  in  thorter  time  through  A  C  L  N  D 
than  through  A  C  M  G  D,  which  is  contr 
thesis.  This  being  premised,  let  A  H 
ion  tall  v  through  A,  C  H  perpendicular  j 
to  A  H  through  the  points  C  and  D  ;  also 
ed  into  two  equal  parts  In  E,  and  complete  the  parallel- 
ogram E  F  D  I ;  the  object  Is  to  find  the  point  G  in  the 
straight  line  E  I.  or  (which  comet  to  the  tame  thing)  the 
Inclination  of  the  two  elements  of  the  curve  C  G  and  G  1) 
to  each  other,  so  that  the  time  of  descent  through  C  G  + 
time  of  descent  through  G  D  (which  may  be  thus 
denoted,  tCG+lCD)  may  lie  a  minimum.  For  this 
purpose  assume  another  point  L  In  E  I,  to  that  G  L  may 
be  regarded  as  infinitely  small  In  comparison  of  E  G  ;  and 
having  drawn  C  L  and  D  L,  let  L  M  and  G  N  be  i 
tively  perpendicular  to  C  G  and  D  L.  Now,  < 
quantities  when  they  are  infinitely  near  their  ma 
minima,  may  be  regarded  as  constant ;  therefore  tCL  + 
t  L D  =  t  C  G  + 1  CD,  and  consequently 
t  L  D-t  G  D.  By  the  theory  of  the  i 
bodies, 

CE    CG  =  tCE:tCG, 
and  CE;CL=lCE:tCL; 


t  C  G-t  C  L 
of 


CE  :  C  G-CL  (orMG)  =t  CE  :  tCG-tCL. 
But  by  similar  triangles, 

MG : GL=EG : CG; 
therefore,  combining  the  two  last  proportions, 
(1)  CE  :  GL=EGxtCE  :  CG  X  (t  C  G-t  C  L). 
In  like  manner, 

EF:GD=tEF:tGD 
EF :  LD=tEF  : t  L  D ; 
therefore, 

L  D— G  D  (or  L  N)  =  t  E  F  :  tLD-tGD. 
GL=G I  :  GD  ; 


GL  =  G  I  x  t  EF  :  GDx(tI.D 


E  F 
But  LN 
therefore, 

(3)    EF  (or  CE) 
— t  CD). 

From  the  two  analogiet  (I)  and  (2),  we  have  now 
EGxtCE  :  CGx(tCG  — t  CL)  =  Glxt  EF  ! 
GD  x  (t  LD-t  GD) ;  or.  EGxtCE  :  G  I  xt  EF  = 
CGx(t  CG—  t  CL)  :  G  D  x  (t  LD-t  G  D).  But  it 
was  proved  that  t  C  G— t  C  L  =  t  L  D— t  G  D  ;  ami  by  the 
lawt  of  falling  bodies,  t  C  E  It  reciprocally  proportional 
to  */iTC,  and  t  E F  reciprocally  as  %/ H~E~;  therefore  by 

substitution^         GI  ^ 

— :      _ _  ■■  =  C  G  :  G D, 

Vfic  yiiE 


property  I 


I 
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15RACH  YURES. 

fore,  !■  the  brachystochrone.  or  curve  of  quickest  de- 
scent. In  the  modern  analysis  the  In  ventilation  of  the 
brachystochrone  is  usually  proposed  ai  an  example  of  the 
method  of  Varittfitmt. 

BRA'CHYUKKS,  BRA'CHYU'RA.  (Gr.  ft«x««, 
short,  and  «/;* .  a  tail.)  A  tribe  of  Decapodoui  ClMMt 
in  which  the  tail  or  poet-abdomen  U  short,  and  folded 
beneath  the  trunk  ;  commonly  called  "  crab*." 

BRA'CKET.  (From  brachietto.  Ital.)  In  Architec- 
ture, a  projecting  piece  for  carrying  a  superincumbent 
weight.  In  large  cornices  executed  in  plaster  the  series 
of  projecting  pieces  to  which  the  laths  arc  nailed  is  called 
bracketing. 

BRA'CON.  A  Fabrician  genus  of  Hymenopterous 
insects  of  the  parasitic  tribe  of  rupivorou*  Ichneumons  : 
it  is  now  the  type  of  a  family  (Rraconidar),  distinguished 
from  the  true  ichneumons  by  having  the  maxillary  palp* 
five-jointed,  and  the  labial  ones  either  three  or  four- 
jointed,  and  by  wanting  the  internal  dlscoldal  cell  of  the 
upper  wings.  The  genera  of  this  family  are  Bracon 
proper ;  Apkidius,  the  species  of  which  prey  upon  the 
plant-lice  -,  Step  h  anus,  Ccelmius,  Spathius,  Perilitits,  lly- 
ortxon,  l.eiophron,  Agathis,  Microdus,  Hormius,  icA- 
nentes,  Microgaster,  and  Jllacvt. 

BRACT.  An  altered  leaf,  which  is  placed  at  the  base 
of  a  flower  on  the  outside  of  the  calyx.  It  is  the  flrst 
jt  made  by  the  common  leaves  to  change  Into  the 
l  organs.  In  general  the  bract  is  small  and  incon- 
spicuous, but  it  occasionally  acquires  a  considerable  size 
and  a  brilliant  colour,  as  in  Suit  r a  comosa  and  tplendms, 
the  Brazilian  pine-apple,  and  more  especially  in  the 
1ous  kinds  of  Arum,  where  it  constitutes  the  large 
enveloping  leaf,  called  spath.  In  which  the  spadix  of 
those  extraordinary  plants  Is  enveloped.  This  word  forms 
the  adjectives  bracliseent,  assuming  the  appearance  of  a 
bract ;  bractial,  furnished  with  bracts  ;  bractiolate,  having 
little  bract*.  A  cupule  is  a  collection  of  bracts  united 
Into  a  cup  ;  an  Involucre  Is  the  same  organs  arranged 
in  a  whorl.  The  flowers  of  grasses  and  cyperaceous  plants 
consist  of  nothing  but  little  bracts  called  pals*  ami  glumes. 
BRA'D YPODS.  BRAD Y'I'ODA.  (Gr.  B*mh«,  $lou>, 
t,  foot ;  slow-Jooted. )  A  family  of  Macronyhous  or 
Mammals,  including  the  two- toed  and  three- 


't! MAN'S.  (Bj.tu*,*  among  the  Greeks, 
in  the  Indian  dialects,  and  Bramin  among  the 
)  The  flrst  or  highest  of  the  tbur  castes  of 
aid  to  have  proceeded  from  the  mouth  of 
(the  seat  of  wisdom).  They  form  the  learned  or 
;  and  Its  members  have  maintained  a 
iway  than  the  priests  of  any  other  nation, 
chief  privileges  consist  in  reading  the  Veda  or 
volume.  In  instituting  sacrifices,  in  im|>artlng  re- 
in asking  alms,  and  in  exempt  ion 
The  whole  life  of  the  Brah- 


from 

mans  Is 'devoted  to  the  study  of  the  sacred  writings,  and 
is  divided  into  four  periods.    The  lirst  logins  at  the  a^-e  of 


more  . 

Their 


rpe 

seven,  when  the  duty  of  the  young  novitiate  consists  In 

"ying  the  * 
ivileges 

In  the  second  stage  of  a  Brahman's  life  he  is  allowed  to 


of  his  order. 


Bjj 

learning  to  read  and  write,  in  studying  the  Veda,  and  in 
dmself  i 
ilage  of 
marry,  and  to  engage 
the  third  stage,  his  religious  duties  t> 


sing  to  ri 

familiarising  himself  with  the  privih 
1  lUce  of  a  Brahman's  II 

in  commercial  speculations.  In 


and  must  l>e  rigidly  performed.  But  in  the  fourth 
'  man  is  admitted  to  personal  commwnlca- 
eity  ;  and  this  stage  is  reckoned  so  pre- 
r.  that  in  a  single  generation  it  imparts  a 
greater  stock  of  religious  importance  than  is  attainable 
by  any  other  mean*  in  a  thousand  years.  ( .\l,  ,„>tt'$ 
Instil)  The  origin  of  the  Brahmans  Is  merged  In 
obscurity.  While  some  ancient  writers  regard  them  as 
a  branch  of  the  old  Gymnosophlsts  (Sfr.  Geo.  t.  II. 
p.  1038.),  Dlodorus  Siculus  maintains  that  they  aro  of 
much  earlier  origin.  According  to  the  accounts  of  the 
best  Jewish  writers,  adopted  by  Shorestanl  (an  Arabian 
author  of  great  repute),  and  sanctioned  by  the  authority 
of  the  learned  Dr.  Hyde  (De  Rel.  Vet.  Ptnarum,  81 .  32 1, 
the  progenitor  of  the  Brahmans  was  the  patriarch 

is  styled  Brachman  or 
iay  nave  been  the  origin  of 
that  the  whole  learning  of 
of  the  Grecian 
in  that  gTeat 
Pythagoras 


seems  to  have  borrowed_from  them  the  greater  part  of 
his  mystical  philosophy ,  nay.  it  is  even  doubtful  whe- 
ther Aristotle  himself  did  not  derive  both  the  materials 

f  logic  from  the 


same   source.  Of 
principal  remains  an 
trlcal  methods,  both  of  which 
and  learned  discussion.  Am 
we  look  In  vain  for  the  deep  learning  that 
the  ancient  members  of  this  order ;  for,  with  the  cx- 
ccptlonof  metaphysical  disquisitions,^  which  have  always 

-of'Brahmans  Is* 
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limited  almost  entirely  to  the  construction  of  the  al- 
manack. Nor  is  it  merely  In  point  of  learning  that  the 
modern  Brahmans  have  degenerated  from  their  an- 
cestors. Their  morals  too  are  wofully  deteriorated ;  and 
while  they  are  the  sole  dc|x>sitarics  and  ministers  of  a 
religion  which  in  point  of  purity  and  sublimity  or 
doctrine  yields  only  to  the  Christian,  their  conduct  la 
characterized  by  the  most  vile  and  licentious  practice*  ; 
a  spirit  of  avarice,  falsehood,  and  revenge  Is  every  where 
visible ;  and  in  many  cases  superstition  and  fanaticism 
have  been  exchanged  for  infidelity  and  atheism.  But  in 
spite  of  these  grievous  defects,  this  system  maintains  its 
ground  ;  and  neither  the  march  of  time,  the  inroads  of 
the  conqueror,  nor  any  of  the  causes  that  operate  In 
modifying  or  undermining  other  Institutions,  have  been 
able  to  weaken  or  subvert  the  influence  of  the  Brahmans. 
Whether  Great  Britain  be  destined,  by  the  Introduction 
and  dissemination  of  education  and  Christianity,  ulti- 
mately to  effect  what  has  hitherto  baffled  every  effort, 
it  is  not  for  us  to  prognosticate ;  but,  assuredly,  whatever 
may  be  successful  in  eradicating  the  Brahmlnical  system, 
and  in  substituting  In  its  room  a  religion  whose  minlstera 
will  practise  what  they  teach,  will  have  achieved  the 
brightest  moral  triumph  In  the  annals  of  history.  ( See 
MtlU'i  British  India  ;  Asiatic  Researches, , passim  ;  Cole- 
man't  Hindoo  Mythology  ;  Sir  William  Jt>ites's  History.) 

BRAIN.  The  chemical  examination  or  the  brain  of 
animals  was  first  undertaken  by  Vauquelin,  who  found 
In  the  human  brain  80  water,  7  albumen,  4*53  white  fatty 
matter,  070  red  tatty  matter,  1*11  osmazoroe,  l-ftphos- 

Shorus  ;  acids,  salts,  and  sulphur,  ft- 16.  An  elaborate 
issertation  upon  the  composition  of  brain  has  more 
lately  been  published  by  M.  Couerbc  (.Annates  de  Chim. 
ct  Phys.  lvf.  1G0.)  He  finds  a  large  proportion  of  cho- 
lesterint  in  it ;  and  asserts,  as  the  result  of  repeated  ex- 
aminations, that  the  proportion  of  phosphorus  In  the 
brain  of  persons  of  sound  intellect  is  from  2  to  S-8 
per  cent.;  In  the  brain  of  maniacs  It  is  from  3  to  4  ft,  and 
in  that  of  idiots  only  from  1  to  I 'ft  per  cent. 

Bbain,  Human,  Akatomy  op.  The  brain,  or  the 
general  mass  of  nervous  matter  which  occupies  the 
cavity  of  the  skull,  constitutes  about  one  thirty  -tilth  of  the 
weight  of  the  body  ;  it  Is  divided  by  anatomists  Into  the 
cere  brum,  which  occupies  the  whole  of  the  superior  part  of 
the  cavity  of  the  cranium  ;  the  ccrc6e//wiH,which  oevupica 
the  lower  back  part ;  and  the  medulla  oblongata,  which  it 
the  smallest  portion,  lying  at  the  base  of  the  cranium, 
beneath  the  cerebrum  and  cerebellum,  and,  passing  out 
of  the  great  foramen  of  the  occipital,  becomes  as  it  w  ere 
the  origin  of  the  spinal  marrow.  The  brain  is  covered 
by  three  membranes,  two  of  which  are  termed  mamn, 
from  the  old  idea  of  their  giving  rise  to  all  the  ofner 
membranes  of  the  body.  The  external  membrane,  more 
firm  than  the  others,  Is  termed  dura  mater :  it  is  very 
and  adheres  every  w  here  to  the  inner 
,  to  which  It  is 


surface  of  the 
vessels;  Its 
several  folds,  or 
descend  bet 
the  principal  Is  the 

cerebri,  which  descends  from  the  fore  to 
the  skull,  between  the  h 


by  its 
it  sends  off 
called,  which 
Of  these 
orfaU 
part  of 


off  a  layer  or  expansion, 
or  the  sxull.  and  Ts  called 


Drain  m  i>rouk»ni  in  *  irw ,  which 
texture  hat  been  called  the  araehno,d  membrane;  it  Is 
not  apparently  vascular,  and  does  not  pass  into  the  de- 

nvoluUons  ;  and  it  is  difficultly 
niiMnoram*,  or  pta  maier*  win*  n 
and  delicate,  but  Is  highly  vaa- 

"of  ll»~VrVlln ° rarnTfying"* Iti!"  great "minotene*, 
upon  it*  surface  ;  It  lines  all  the  convolutions  and  cavltle* 
of  the  brain.  On  removing  the  upper  hart  of  the  cra- 
nium, and  turning  aside  the  dura  mater,  the  brain  is  seen, 
divided  longitudinally  Into  two  ovoid  hemispheres,  sepa- 
rates!, as  already  stated,  by  the  Calx ;  upon  the  under 
side  each  hemisphere  is  seen  to  be  divided  into  three 
1 1  d^  ^  i  1 fciv  aji  ri  or  i.c^fc(04  r^c*ff ^  u  i^^jxb  t r  L^f  \ 
plates  or  the  frontal  bone  ;  the  middle  lobes  He  upon  the 
fossa*  formed  by  the  temporal  and  sphenoid 
the  posterior  lobes  rest  upon  the  tentorium. 
flelaV  convolutions  or  the  brain  are  divided 
ah  inch  tn  dopth.  On  etittinff  into  li 
or  part  or  the  brain  appears  or  a 
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fpjm  the  interior,  and  baa  been  termed  the  cinerftloui  or 
cortical  substance ;  It  Is  greyish  brown,  very  soft,  and 
exhibits  no  appearance  of  a  fibrous  texture.  Some 
suppose  that  It  Is  glandular,  and  constituted  almost 
entirely  of  teste U  and  cellular  membrane  ;  It  covers  the 
whole  of  the  brain,  and  is  about  the  tenth  of  an  inch  in 
thlckneaj.  The  inner  substance,  termed  tho  white  or 
medullary  part  of  the  brain.  Is  of  a  firmer  texture,  highly 
vascular,  and  when  minutely  examined  appears  fibrous, 
the  fibres  decussating  with  each  other,  and  occasionally 
com hitiing  to  form  commissures. 

The  cerebellum,  when  viewed  from  below.  Is  of  an 
elliptical  shape,  its  longest  diameter  being  from  side  to 
side,  and  is  divided  into  two  hemispheres  separated  by 
the  Calx  cerebelll.  In  tlie  centre  of  the  upper  part  of 
the  cerebellum  there  is  a  prominence,  termed  the  vermi- 
form proeett ;  and  the  whole  surface  Is  fissured  or  sul- 
cated,  the  pia  mater  pasting  between  the  fissures  and 
conveying  vessels  to  the  substance, 
tunic  Is  merely  extended  over  them 

Such  is  an  outline  of  the  anatomy  of  the  human  brain  ; 
the  details  can  only  be  fully  understood  by  reference  to 
Illustrative  plates  upon  an  adequate  scale,  which  would 
be  incompatible  with  the  plan  of  this  work. 

It  has  been  already  stated  that  in  man  the  brain  aver* 
ages  in  weight  I -35th  of  the  body;  It  weighs,  In  fact, 
about  two  pounds  and  a  half:  In  quadrupeds  Its  rela- 
tive bulk  b  remarkably  smaller;  In  the  dog  It  averages 
1-liOth  of  the  weight  of  the  animal ;  in  the  horse  I -450th  ; 
fat  the  sheep  1-7*  th  ;  and  in  the  ox  1 -800th.  This  state- 
ment has  been  adduced  to  show  the  direct  relation  be- 
tween the  bulk  of  the  brain  and  the  quantity  of  mind, 
the  above  animals  being  ranged  in  the  order  of  their 
docility  and  Intelligence. 

On  making  a  vertical  section  of  either  hemisphere  of 
the  cerebellum,  a  central  white  substance  becomes  ap- 
parent, which  ramifies  in  an  arborescent  form,  and  It 
called  arbor  viUe  i  the  exterior  covering  is  grey.  In  front 
of  the  cerebellum  is  a  protuberance,  termed  eons  Varolii 
or  tuber  annulare  ;  it  is  divided  by  a  central  groove  into 
two  halves,  and  connected  with  the  cerebrum  and  cere- 
bellum each  by  two  thick  artwtd  chorda  called  crwrm  i  the 
former,  or  crura  cerebri,  past  from  the  tuber  forwards 
and  outwards,  under  tbe  middle  part  of  each  hemisphere, 
in  which  they  are  lost ;  and  the  latter,  the  crura  cerebelll, 
are  continued  backwards  and  outwards,  and  terminate  in 
either  hemisphere  of  the  cerebellum.  The  portion  of 
tbe  brain  between  tbe  tuber  annulare  and  the  foramen  of 
the  occipital  bone  Is  called  the  medulla  oblongata,  and  is 
co-.ttnued  into  the  spinal  chord  ;  ">>  ita  anterior  Mattel 
are  four  contiguous  projections ;  the  two  Interior  ones  are 
called  corpora  pyramidalia,  and  the  two  exterior  corpora 
On  carefully  removing  the  membranes  which 
the  medulla  oblongata,  and  gently  opening  its  middle 
several  white  bands  are  seen  pasting  obliquely 
side  to  the  other,  and  mbtually  interwoven,  and 
"1  the  de <  tautling  band*. 
The  two  sides  of  the  brain  are  mutually  connected  by 
commissures  or  medullary  bands,  and  those  of  the  cere- 
bellum by  the  pons  varolii.  The  principal  connect \<  n  of 
the  hemispheres  of  the  cerebrum  is  by  a  broad  medullary 
band,  called  tbe  corpus  callotum.  The  occasional  In- 
tervals which  separate  tbe  parts  of  the  brain  are  termed 
ventricles,  the  largest  of  which  are  the  two  lateral  ven- 
tricles In  the  interior  of  each  hemisphere  ;  their  figure 
is  Irregular,  and  they  are  separated  by  a  tender  layer  of 
cerebral  matter  termed  the  septum  luctdum  ;  they  are 
Lined  by  the  pia  mater.  The  middle  or  third  ventricle  Is 
a  fissure  between  two  convex  eminences,  situated  at  the 
of  the  lateral  ventricles,  and  termed 
The  fourth  ventricle,  or  ventricle  of  the 
.  is  a  cavity  between  the  cerebrum,  the  tuber 
9,  and  the  medulla  oblongata. 
BRAIRD.  In  the  agriculture  and  gardening  of  Scot- 
the  term  braird  is  applied  to  the  springing  up  of 
which,  when  they  come  up  well,  are  said  to  have  a 
oe  braird. 

RKAKE.    In  Agriculture,  a  large  harrow. 
BHA'MA.    (Hin.)    Tbe  name  of  a  divinity  in  the 

concerning  whom  arc  so 

been  hltherto^unattainaLle^^  ^^j^gg 
t  of  the  most  usual  being 

Strayambhu.  tl 
in  the  most  a 
Prah,pati,  the 
world.-  *c. 


Htmtus,  where  he 


the 
Lolcesa,  the 

ct  account  of  his  nature 
•s  Mythology  of  the 
as  the  grandfather  of 
the  gods,  and  equivalent  to  the  Saturn  of  the  Romans. 
Brakm,  the  highest  divinity  of  the  Hindus,  to  whose  name 
to  deep  reverence  Is  attached  that  it  it  considered  criminal 
to  pronounce  it,  is  said  to  have  given  birth  to  Brahma, 
Vithnu.  and  Siva,  simultaneously  ;  and  to  have  allotted 
to  the  first  the  province  of  creating,  to  the  second  that 
of  preserving,  and  to  the  third  that  of  destroying.  Ac- 
16o 


is,    £      »    »    rTiy»,    a   i  un  w  .  t    n   l  I  ISM"  Ul  1  ill  l  i  I  rl     I  !  I  *  I  1 1  a 

omprehending  those  In  which  the  gills  are  free, 
?red  by  a  membrane  ;  Including  the  sturgeon  and 
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eordfngly.  ever  since  the  creation  of  the  world  Brahma 
has  had  little  or  nothing  to  do,  and  It  will  not  be  till  the 
tenth  avatar  or  incarnation  that  his  services  will  be 
put  In  requisition,  when  this  world  is  to  undergo  total 
annihilation.  Meanwhile,  however,  the  other  deities, 
Vishnu  and  Siva,  are  constantly  engaged  in  their  re- 
spective duties  of  preservation  and  destruction  ,  and  the 
Hindoos,  with  that  recklessness  of  the  future  which  is 
common  to  them  with  more  civilised  communities, 
lavish  all  their  adoration  upon  those  divinities  from 
whom  they  expect  to  derive  immediate  advantage. 
Hence,  throughout  all  India,  the  worship  of  Brahma  is 
neglected  -,  hit  altari  are  overturned,  nit  temples  de- 
stroyed ;  In  short,  nothing  has  been  left  but  his  name, 
and  even  that  none  of  the  best.  Brahma  Is  usually  re- 
presented with  four  heads  and  four  hands,  either  reclin- 
ing upon  a  lote  tree  (the  emblem  of 
Hindoos),  or  riding  upon  a  swan. 

BRAN.  The  husk  of  wheat  which  immediately  covers 
the  grain,  and  which  remains  In  the  bolting  machine. 
It  is  gently  laxative ;  an  infusion  of  it,  under  the  name 
of  bran  tea.  is  frequently  used  as  a  domestic  remedy  for 
coughs  and  hoartenett.  Calico  printers  employ  bran  and 
warm  water  with  great  success  to  remove  colouring 
matter  from  those  parts  of 
mordanted. 

BRA'NCHLE.  (Bf»yr m,  the  gills  of  a  fish.)  The 
term  applied  to  all  vascular  organs  of  an  animal  body 
which  are  destined  to  submit  the  circulating  fluid  in  a 
state  of  minute  subdivision,  for  the  purpose  of  respiration, 
to  the  influence  of  air  contained  in  water. 

BKANCHI'OPODS,  BRANCHICPODA.  (Gr. 
f3(etyzut,  gills i  and  wmn,  a  foot.)  An  order  of  Crus« 
taceant.  In  which  the  locomotive  extremities  fulfil  the 
functions  of  gills. 

BRANCHIO'STEGANS,  BRANCHIOSTEGI. 
(HfmyX,m<  gills;  my*,  I  cover.)  A  tribe  of  cartilaginous 
fishes,  com i 
and  cover 
chlmsrra. 

BRA'NDY.  The  spirituous  liquor  obtained  by  the 
distillation  of  wine.  Wnen  pure  it  is  perfectly  colourless, 
and  only  acquires  a  pale  brown  or  yellow  tint  from  the 
cask.  The  deep  colour  of  common  brandy,  intended  to 
imitate  that  which  it  acquires  from  great  age  In  the  cask. 
Is  generally  given  by  the  addition  of  burned  sugar  The 
average  proportion  of  alcohol  In  brandy  varies  from  in 
to  54  per  cent.  Tho  best  brandy  is  made  in  France, 
the  preference  being  generally  given  to  that  shipped 
from  Cognac.  The  Imports  of  brandy  for  home  con- 
sumption amount  to  about  1 ,400.000  gallons  a  year ;  but 
there  can  be  no  doubt  that  the  quantity  would  be  much 
larger,  were  It  not  for  the  oppressive  duty  of  '£ts.  (id.  a 
gallon,  with  which  it  is  charged. 

BRA  SS.  An  alloy  of  copper  and  sine.  The  proportions 
vary  according  to  the  required  colour :  four  parts  of 
copper  and  one  of  sine  form  an  excellent  brass.  It  is 
usually  made  by  heating  copper  plates  in  a  mixture  of 
native' oxide  of  sine,  or  calamine  and  charcoal. 

BRA'SSAGE.  A  sum  formerly  levied  to  defray  the 
expense  of  coinage,  and  taken  out  of  the  intrinsic  value 
of  the  coin.  The  term  is  supposed  to  be  derived  fiom 
brachiorum  labor. 

BRA'SSART.    In  Hate  Armour,  the  piece  which 
protected  the  upper  arm,  between  the 
and  the  elbow. 

BRASSICA'CEiE.     (Brasslca,  one  of  the 
One  of  the  names  of  Cruciferous  plants,  which  sec, 

BRAZl'L  NUT.  A  South  American  fruit,  commonly 
sold  in  tbe  markets  of  I«ondon  ;  it  is  the  seed  of  a  Is 
fruit  tree,  called  Berth,  ieiia  excelsa. 

BRAZIL  WOOD.  A  valuable  wood,  imported  from 
South  America  and  tbe  West  Indies,  where  it  is  pro- 
duced by  certain  species  of  C*tsatpinia,  especially  C. 
echinata  and  Braxttiensis  :  large  trees  with  repeatedly 
pinnated  leaves,  showy  yellow  flowers,  and  long  richly 
coloured  stamens.  It  is  used  for  the  preparation  of  a 
red  dye,  but  the  consumption  of  it  in  this  country  is  in- 
considerable. It  fetches  from  60/.  to  WV.  a  ton  in  the 
London  market,  exclusive  of  the  duty  of  2/.  a  ton. 

BREACH.  In  Fortification,  a  gap  or  opening  n 
any  part  of  the  walla  of  the  besieged  place  by  the  < 
or  mines  of  the  besiegers. 

BREAD.    (Germ,  brod.)  This 
of  food  is  made  of  the  flour  of  different  grains ;  but  it  i* 
which  contain  gluten  that  admit  of  eonver- 
i  a  light  or  porous  and  spongy  bread,  of  which 
bread  furnishes  the  best  example.  When 


Is 

little 
baked,  it 


ten  bread  furnishes  the  best  example.  When  flour 
de  Into  a  tough  paste  or  dough  by  the  addition  of  a 
water,  rolled  out  into  thin  cakes,  and  more  or  less 
L  it  forms  biscuit.    For  the  formation  of  bread  a 


persona 
moderate! 

Off! 


of  fermentation,  not  unlike  vinoua  fer- 
ia  requisite,  care  being  taken  to  avoid  acetous 
which  renders  the  bread  sour,  and  to  most 
agreeable.  If  dough  be  left  to  itself  in  a 
warm  place  (between  80°  and  120°),  a  degree 
on,  wMch,  however,  la  sluggish,  or, 
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actions ;  so  that  to  effect  that  kind  of  ferment- 
requisite  for  the  production  of  the  best  bread,  a 
nt  is  added,  which  U  either  leaeen  or  dough  which 
in  a  fermenting  state,  and  which  tends  to  ac- 
process  In  the  mui  to  which  It  is  added  ;  or 
'  r  matter  which  collect*  in  the  form  of 
in  the  act  of  fermentation.   Of  thcie 
it  alow  and  uncertain  in  IU  effect,  and 
a  sour  and  often  •lightly  putrid  flavour.  Yeast  ii 
more  effective  ;  and  when  clean  and  good,  it  rapidly 

^^P™?^"^"'^   a'JV^  bfCVil  °d 


then,  that  Is  essential  to  make  a  loaf  of  bread  is 
to   which  a  certain  quantity  of  yeast  has 
This  mixture  U 


tiecn  kept  for  a 


venting  the 

■  is  puffed  up  by  it. 


is  put  into  any  convenient  mould 

time  In  rather  a  warm  place,  so 
begun,  it  Is  subjected  to  the 
per  oven.  Carbonic  acid  is 

mic  acl 

are  at  the  same  time  produced,  but  so  Insigniflcan 
impure  as  not  to  be  worth  notice  ;  hence  the  atu 


ile 

lis  the 
or  alcohol 
it  and 
attempts 

which  have  been  made  to  collect  it  upon  the  large  scale 
have  entirely  failed  in  an  economical  point  of  view. 
Other  flour  besides  that  of  wheat  will,  under  similar 
circumstances,  undergo  panary  fermentation ;  but  the 
result  is  a  heavy,  unpalatable,  and  often  Indigestible 
bread  ;  so  that  the  addition  of  a  certain  quantity  of  wheat 
flour  is  almost  always  had  recourse  to.  It  is  the  gluten 
In  wheat  which  thus  peculiarly  fits  it  for  the  manufacture 
of  bread,  chiefly  In  consequence  of  the  tough  and  elastic 
viscidity  which  it  confers  upon  the  dough. 

It  is  well  known  that  home-made  bread  and  baker's 
bread  are  two  very  different  things  i  the  former  is  usually 
sweeter,  lighter,  and  more  retentive  of  moisture:  the 
latter,  if  eaten  soon  after  it  has  cooled,  is  pleasant  and 
spongy ;  but  if  kept  for  more  than  two  or  three  days,  it 
becomes  harsh  and  unpalatable.  The  cause  of  this  dif- 
ference may  perhaps  be  obvious  from  the  following  de- 
tails of  the  operations  of  the  wholesale  baker. 

In  making  his  dough  he  takes  the  water,  or  part  of  it, 
which  he  intends  to  use,  ami  having  slightly  warmed  it, 
dissolves  in  it  a  certain  portion  of  salt ;  then  he  adds  the 
yeast,  and  then  a  certain  quantity  of  flour.  This  mixture 
is  set  aside  in  a  warm  place,  where  It  soon  begins  to  fer- 
ment. This  process  is  called  Betting  the  sponge;  and  ac- 
cording to  the  relation  which  the  water  in  it  bears  to 
the  whole  quantity  to  be  used  in  the  dough,  it  is  called 
whole,  half,  or  quartern  sponge.  The  evolution  of  car- 
bonic acid  causes  the  sponge  to  heave  and  swell ;  and 
when  the  surface  bursts  It  subsides,  and  then  swells 
attain,  and  so  on  ;  but  the  baker  is  careful  to  use  ft  before 
this  fermentation  has  communicated  sourness  to  the 
mass.  Ile  then  adds  to  the  sponge  the  remaining  quantity 
of  flour,  water,  and  salt  which  may  be  required  to  form 
dough  of  proper  quality  and  consistence,  and  incor- 
porates the  whole  by  long  and  laborious  kneadings  till  the 
entire  mass  acquires  uniformity,  and  is  so  tough  and 
elastic  as  to  hear  the  pressure  of  the  hand  without  ad- 
hering to  it.  It  Is  then  left  for  a  few  hours,  during  which 
fermentation  goes  on  ;  and  the  inflated  mass  is  again 
kneaded,  so  as  to  break  down  any  lumps  or  portions 
which  had  accidentally  escaped  diffusion  in  the  first 
operation,  and  to  confer  perfect  uniformity  on  the  whole. 
The  dough  is  then  weighed  out  into  loaves,  which  are 
shaped,  and  put  aside  In  a  warm  place  for  an  hour  or 
two.  during  which  they  swell  up  to  about  double  their 
original  slxe  ;  they  are  then  put  into  the  oven  and  baked  ; 
during  which  operation  they  again  enlarge  considerably 
in  bulk,  in  consequence  of  the  dilatation  of  the  previously 
generated  carbonic  acid  pent  up  in  the  dough  ;  for,  as 
soon  as  the  mass  Is  exposed  to  the  heat  of  the  oven,  the 
fermentation  is  put  an  end  to. 

If  we  compare  the  baked  loaf  with  the  flour  of  which 
It  is  composed,  we  shall  And  that  panary  fermentation 
has  produced  a  considerable  change  in  the  latter.  The 
gluten  and  the  starch,  which  (exclusive  of  a  trace  of 
sugar)  were  the  components  of  the  flour,  have  mutually 
acted  upon  and  altered  each  other ;  the  toughness  and 
viscidity  of  the  gluten  Is  gone,  and  the  starch  no  longer 
forms  a  gelatinous  mixture  with  hot  water ;  a  little 
sugar  is  generally  formed,  as  well  as  alcohol ;  but  the 
principal  cause  of  the  change  In  the  characters  of  the 
flour  Is  the  evolution  of  carbon  and  of  oxygen  in  the 
form  of  carbonic  acid,  the  production  of  which  is  In- 
dependent of  the  presence  of  external  oxygen  (or  of  air). 
Small  quantities  of  alum  are  also.  It  is  said,  invariably 
used  by  the  London  bakers,  with  the  view  of  whitening 
or  bleaching  the  bread ;  for  it  may  be  observed,  that 
whatever  may  be  the  quality  of  the  floor  which  is  used, 
home-made  bread  is  always  of  a  comparatively  dingy 
According  to  Mr.  Acrum  (Dm  the  Adulteration  of 
the  requisite  quantity  of  alum  for  this  purpose 
lfiG 
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depends  upon  the  quality  of  the  fl< 
he  says,  makes  different  sorts  of 
kind  of  grain.  The  best  flour  is  < 
and  pastry,  and  the  inferior  kinds 
do  fewer  than  six  kinds  of  wheate 
the  market  ;  they  are  called  fine  fit 
coarse  middlings,  and  twenty-pa 
are  also,  according  to  the  same 
ground  up  with  London  flour.  T 
alum  used  is  from  three  to  four 
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Is.  middlings. 
Beans  and  peas 
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the  most  celebrated  manufacturers  use  It  I 
French  chemists  have  accused  the  bakers 


a  few  of 
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sulphate  or  copper  or  blue  vitriol,  for  the  purpose  or  im- 
proving the  colour  or  the  bread  ;  but  so  dangerous  and 
easily  detected  an  addition  can  scarcely  be  supposed  to 
be  common.  According  to  Mr.  E.  Davy,  bread,  espe- 
cially that  or  indifferent  flour,  is  materially  improved  by 
the  addition  of  a  little  carbonate  of  magnesia.  In  the  pro- 
portion or  twenty  to  thirty  grains  to  the  pound  of  flour  ; 
it  requires  to  be  very  Intimately  mixed  with  the  dough. 
The  most  nefarious  adulteration  of  bread  consists,  how  - 
ever,  in  the  addition  of  certain  insipid  and  colourless 


earthy  substances,  with  a  view  of  increasing  its  weight  ; 
such  as  pipe-clay,  porcelain -clay,  chalk,  and  nlaister  of 
Paris.  These,  however,  are  probably  very  rarely  resorted 


to ;  though  in  one  instance  the  writer  of  this  article  had 
occasion  to  examine  a  quantity  of  biscuits,  which 
adulterated  with  gypsum  to  the  amount  of  10  j 

BKEAK.  (Teut.  brache.)  In  Architecture,  any  pro- 
jection from  the  general  surface  of  a  building. 

BREA'KERS.  Waves  that  break,  or  fall  over,  from 
the  shallowness  or  the  water.  In  a  gale,  the  tops  oT  the 
seas  generally  break  in  this  way  more  or  less,  from  the 
progressive  motion  or  the  water  at  the  surface  before 
the  wind,  which  Is  exceedingly  dangerous  for  open  boats. 
This  Is  never  confounded  with  the  falling  over  or  the 
whole  wave,  as  the  surf  rails  over  on  the  Iteach. 

BREA'KING  JOINT.  In  Architecture,  that  dis- 
position or  stones  and  bricks  in  their  courses  by  which 
vertical  joints  arc  not  allowed  to  rail  over  each  other. 
See  Diagrams  to  Bono,  English  and  Flemish. 

BREAKWA'TER.  An  artificial  bank  or  stones,  or 
the  hull  or  a  vessel,  sunk  to  break  the  sea  before  its 
entrance  Into  a  roadstead  or  harbour.  The  breakwater 
at  Plymouth  is  a  great  work  or  this  kind.  It  Is  built 
across  the  sound,  which  ft  completely  defends  from  a 
very  heavy  sea  from  the  channel  In  south-westerly  winds, 
and  which  formerly  caused  the  loss  of  many  ships.  It  is 
composed  of  large  stones  dropt  from  vessels  constructed 
Tor  the  pur]K>se.  The  sea,  which  Tor  a  time  offers  serious 
obstacles  to  the  construction,  works  the  stones  together, 
and  washes  up  shingle  and  sand,  which,  with  the  growth 
or  sea-weed,  consolidate  the  whole.  The  outer  mole  or 
the  harbour  or  Civita  Vecchla,  still  In  good  repair,  was 
formed  by  the  Emperor  Trajan  exactly  in  the  same  way 
as  the  breakwater  at  Plymouth.  (Hlinti  Epist.  lib.  vt  ep. 
31.)  The  breakwater  at  Cherbourg,  constructed  by  Na- 
poleon, is  one  of  the  greatest  modern  works  of  this  d.i  -  - . 

BREAM.  The  name  of  a  soft-finned  fish,  common  it 
many  of  the  lakes  and  rivers  of  England,  and  one  that 
breeds  freely  and  thrives  In  ponds.  If  there  be  sufficient 
depth  or  water.  It  Is  the  type  or  a  particular  subgenus 
or  the  Carp  family  ( Cyprimd*),  which  Cuvier  has  cha- 
racterized under  t ii e  name  of  Abratnis.    Sec  Abxamis. 

BREA'MING.  In  Nautical  language,  signifies  cleaning 
the  bottom  or  a  vessel  by  fire.  When  the  vessel  Is  aground, 
fire  being  applied  to  tne  bottom  loosens  the  pitch,  or 
composition  or  sulphur  and  tallow,  with  which  the  bot- 
tom is  sometimes  covered  to  defend  it  from  the  worms, 
and  which  is  then  scraped  off,  together  with  the  bar- 
nacles, grass,  weeds,  &c.  that  adhere  to  it. 

BREA'STING.  Breasting  up  a  hedge  is  cutting  the 
face  of  it  on  one  side,  so  as  to  lay  bare  the  principal 
upright  stems  of  the  plants. 

BREAST  PLOUGH.  A  kind  or  spade  or  shovel, 
with  a  cross  piece  at  the  extremity  of  the  handle,  which 
is  applied  to  the  breast,  and  by  which  the  operator  skims 
off  a  thin  slice  or  tori  from  a  grassy  surface,  as  if  he 
were  ploughing.  Turf  thus  obtained  Is 
thatching. 

BREA'STSUMMER.  (From  Sax.  bpeorr.  and 
summer  ;  auarre,  trabs  summarla  ?)  In  Architecture,  a 
beam  which  supports  an  exterior  wall,  the  beam  itseir 
being  carried  by  wooden  or  iron  posts. 

BREAST-WORK.  In  Fortification,  an  elevation  of 
earth  thrown  up  round  a  fortified  place  to  protect  the 
garrison  from  the  enemy's  fire. 

BUE'CCIA.    (It  )    A  rock  composed  of  an  agglu- 
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BREECH  OF  A  GUN. 

BREECH  OF  A  GUN.   The  solid  part 
bore 

BRE'ECHING.  or  BREECH  BAND.  Part  of  the 
hinxu  of  a  carriage  horse,  by  means  of  which  be  is 
imM«1  to  push  the  carriage  to  which  he  is  attached 
backwards,  or  to  support  Its  pressure  in  going  down  a 
kill. 

BREEZE-FLIES,  v,-  (Kmhiih:. 
BREHON  LAWS.  The  ancient  laws  of  the  Irish 
are  so  termed.,  from  an  Irish  word  signifying  judges.  It 
i*  supposed  that  some  of  the  numerous  written  collections 
of  these  laws  which  still  exist  arc  of  great  antiquity  ;  as 
"Id,  perhaps,  as  the  earlier  ages  of  the  Christian  era. 
Prior  to  the  Anglo-Norman  Invasion.  Ireland  was  en- 
tirely governed  bv  these  laws.  For  an  account  of  the 
nature  of  these  laws,  see  Lord  l.yttleion  *  Henry  II, 
vol.  v.  p.  28.,  and  the  authorities  there  referred  to. 
BRE'NTUS.  A  Fabriclan  genus  of  Coleopterous 
i.  belonging  to  the  Weevil  tribe,  or  Curculionidte  ; 
the  type  of  a  family,  railed  Brenih idte ,  Including 
about  eight  genera  and  seventy  species.  These  insects  are 
j-xuh  ir  t  >  h"t  climates.  :  only  one  »j.ccie«.  the  Br  cuius 
luUicus,  is  found  in  Europe,  and  this  has  been  referred 
by  Germar  to  a  particular  sub-genus,  Arrkenodei,  all  the 
other  species  of  which  are  natives  of  the  new  world. 

BRE'TTICF.S.  In  coal  mines,  wooden  plankings  to 
prevent  the  falling  in  of  the  strata. 

BREVB.  (Ital.)  In  Music,  a  note  formed  thus 
£=3  without  a  tail,  and  equivalent  to  two  seraibrcves, 
or  four  minims.  It  Is  also  that  measure  of  quantity 
contained  in  two  beats  of  the  hand  up  and  two  down, 
but  this  only  in  common  time  with  the  mark  (t. 

HKK'VKT.  In  the  French,  signifies  a  royal  act  In 
mting  conferring  some  privilege  or  distinction  ;  as 


to  a  commission  giving  nominal  rank  higher  than  that 
for  which  pay  is  received  ;  thus,  a  brevet  major  serves 
and  draws  pay  as  captain,  Ac 

BRE'  V IAR Y.  A  book  containing  the  offices  of  daily 
prayer  according  to  the  usage  of  the  It.  C.  church.  The 
office*  are  seven  ;  viz.  matins,  lauds,  first,  third,  sixth, 
and  ninth  vespers,  and  the  compline.  Anciently  all 
Catholics  were  required  to  recite  the  breviary  daily.  The 
injunction  is  now  connm-d  to  the  clergy;  of  whom  it  is 
itill  strictly  exacted. 

BRE'VlPENNATES,  Brnipmnes.  (Lat.  brevls. 
ikort ;  penna,  quilt ;  short-ouilled.)  An  epithet  ap- 
plied by  Curier  to  distinguish  the  first  family  of  his 
order  G  roller  (Echassiers) ;  the  ostrich  Is  the  type  of 
this  family.  See  Ctrsores. 
BREWING.  Sec  Fermentation. 
BRl'BERY.  In  English  Law,  Is  a  term  compre- 
hending the  offences  of  Judges,  ministerial  officers,  Ac, 
receiving  rewards  or  considerations  to  act  contrary  to 
their  respective  duties,  which  arc  severally  misde- 
meanors at  common  law,  and  alio  punishable  under 
several  statutes.  But  m  its  most  ordinary  signification, 
it  is  the  giving  or  receiving  money  to  procure  votes  at 
parliamentary  elections,  or  elections  to  public  offices  of 
trust.  The  statutes  which  at  present  Thiefly  regulate 
the  offence  of  bribery  at  parliamentary  elections  arc 
3G.  2.  c.  34..  and  49  G.  S.  c.  11H.  The  latter  statute  im- 
poses a  penalty  of  1000/.  on  any  one  (if  not  returned,  in- 
capacity to  serve  in  parliament  for  that  place  if  returned) 
who  •*  shall  give  or  cause  to  be  given,  directly  or  indi- 
rectly, any  sum  of  money,  Ac,  upon  any  engagement 
that  the  person  receiving  shall  procure,  or  endeavour  to 
procure,  Ac,  the  return  of  any  member,"  and  imposes 
a  tine  of  800/.  on  the  person  receiving  the  bribe  on  such 
a  promiseor  agreement.  The  former  makes  it  an  offence 
tn  any  person  '*  to  procure  or  corrupt  another  to  vote  ; " 
and  it  has  been  recently  held,  that  the  corruption  is  com- 
plete, as  far  as  the  corrupter  Is  concerned,  by  the  act  of 
citing  the  money,  whether  the  voter  intend  or  not  to 
act  according  to  the  wish  of  the  briber. 

BRICK.  (Dutch  brickc.)  In  Architecture,  amass 
of  clav  earth,  sometimes  mixed  with  coal  ashes,  chalk, 
and  other  substances,  formed  In  a  mould,  and  burnt  in  a 
kiln  or  damn.  The  earth  used  for  this  purpose  Is  of 
two  sorts.  The  one  a  stiff  clay,  with  little  or  no  ex- 
mixture,  which  produces  a  hard  red  brick  ;  the 
a  yellowish -coloured  fat 
*  grey-coloured  brick 
in  a  clay  mill.  For  I 
mixed  with  It  in  London,  they  substitute  in  the 
try  a  light  sandy  earth.  In  making  the  paste  as  little 
water  should  be  introduced  as  possible.  In  moulding 
them,  which  Is  done  in  a  wooden  mould,  a  clever  work 
man  will 


ices  a  nam  reu  uric*  ;  me 
earth,  called  loam,  which 
k.    The  clay  is  usually 

r  the  sea  coal  ashes  that 


The  kiln  in  which  they  arc  burnt  is  a  large  building,  abou 
13  feet  long,  lOfeet  6  inches  wide,  and  12  feet  high,  fur 
cished  with  a  proper  furnace.  When  otherwise  burnt,  the 
(lamp,  as  it  It  called,  is  formed  of  the  bricks  themseb 
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from  twenty  to  thirty  days.  The  sixe  of  bricks, 
burnt,  ts  required  by  the  statute  to  l>e  Hk  inches  long, 
24  inches  thick,  and  4  inches  wide.  The  different  varieties 
of  bricks  are,  malms,  which  are  of  a  yellowish  uni- 
form colour  and  texture  ;  seconds,  nut  quite  so  uniform 
in  colour  and  texture  as  malms  ;  red  and  grey  stocks,  the 
former  being  burnt  in  kilns,  both  of  a  quality  rather 
inferior  to  seconds  ;  place  bricks  or  peckings,  sometimes 
called  sandel  or  samel  bricks,  which  are  those  furthest 
from  the  fire,  and  rarely  well  burnt,  —  these  should 
never  be  used  in  a  building  where  durability  is  required  ; 
burrs  or  clinkers,  which  are  masses  of  several  bricks 
run  together  In  the  clamp  or  kiln  from  the  violent 
action  of  the  fire ;  fire  bricks,  of  a  red  colour,  about  9 
inches  long,  4|  Inches  broad,  and  an  Inch  and  a  half 
thick,  —  they  are  made  for  use  in  furnaces  to  resist  the 
action  of  the  fire,  and  from  having  been  formerly  manu- 
factured In  the  neighbourhood  of  W  indsor,  tbey  are  some- 
times called  Windsor  bricks  |  paving  bricks,  made  for 
the  purpose  their  name  implies  ;  compass  bricks  are  cir- 
cular on  the  plan,  chiefly  used  in  walling  wells,  and  the 
like;  Dutch  clinkers  or  Flemish  bricks,  chiefly  used  in 
stables;  the  Dutch  clinker  is  6  inches  long,  3  inches  broad, 
and  I  inch  thick. 

BHICKLA'YING.  In  Architecture,  the  art  of  build- 
ing with  bricks,  which  is  of  very  great  antiquity.  Pau- 
sanias  mentions  many  structures  In  Greece  which  were 
built  of  bricks  ;  and  in  Rome  such  buildings  were  very 
common.  The  walls  of  Babylon,  i  " 
to  Semlramls,  were  also  of  brick. 

BRICKNO'GGING.  In  Architecture,  brick 
lied  up  and  filled  in  between  timber  framing. 

BRICK  TRIMMER.  (Sax.  Cpiminan.  to  build.) 
In  Architecture,  a  brick  arch  abutting  against  the  wooden 
trimmer  in  front  of  a  fireplace,  to  guard  against  acci- 
dents by  fire. 

BRI'DEWELL.  A  house  of  correction  for  offenders 
is  commonly  so  called  in  England.  The  name  is  derived 
from  the  locality  of  the  ancient  London  house  of  cor- 
rection, which  was  an  hospital,  founded  by  Edward  VI. 
on  the  site  of  St.  Bride's  well,  tn  Black  Friars,  a  well- 
known  object  of  pilgrimage  in  Roman  Catholic  times. 
The  original  Bridewell  is  under  the  control  of  the  lord 
mayor,  and  used  as  a  rece|>tacle  for  vagrants,  place  of 
punishment  for  apprentices,  Ac,  within  the  jurisdiction 
of  the  city. 

BRIDGE.  (Sax.  bniSSC)  In  Architecture,  a 
structure  for  the  purpose  of  connecting  the  opposite 
banks  of  a  river,  gorge,  valley,  Ac.  Ac,  by  means  of 
certain  materials,  forming  a  roadway  from  one  side  to 
the  other.  It  may  be  of  stone,  brick,  iron,  timber,  sus- 
pended chains  or  ropes  ;  or  the  roadway  may  be  formed 
by  means  of  boats.  Long  previous  to  the  introduction 
of  bridges  constructed  upon  geometrical  principles,  the 
modes  of  crossing  rivers  or  throwing  the  trunks  of  trees 
across  them,  or  by  suspension  of  ropes,  or  twisting  to- 
gether the  branches  of  trees  from  bank  to  bank,  were 
so  obvious  that  they  must  have  been  resorted  to  at  an 
early  period.  The  former  method,  however,  could  only 
have  been  practised  over  narrow  streams,  whilst  the 
Utter  might  have  been  carried  to  almost  any  required 
extent.  Mungo  Park  found  this  mode  employed  in 
Africa ;  and  In  South  America  rope  bridges  of  bujuro, 
or  thongs  made  from  the  hides  of  oxen,  are  In  use  at  the 
present  day.  Don  Antonio  de  Ulloa  tells  us,  that  over 
some  of  the  rivers  of  Peru  the  bujuco  bridges  are  of  such 
dimensions  that  loaded  mules  in  droves  pass  over  them, 
anil  especially  on  the  river  Aptrrimac,  forming  tho  high 
road  for  the  trade  carried  on  between  Lima,  Cusco,  and 
other  places  to  the  southward.  Though  such  bridges 
are  the  contrivance  of  man  in  a  leu  civilised  state,  they 


of  bricks  is  laid  on  a 
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are  the  only  means  by  which  many  streams  whose  cur- 
rents are  deep  and  rapid  can  be  crossed  |  and  the  stu- 
pendous suspension  bridges  of  the  present  day  are  but 
improvements  on  the  simple  scheme  of  the  untutored 
architect  of  a  savage  tribe.  When  a  stream  is  neither 
deen  nor  rapid,  its  breadth  seems  to  present  no  obstacle 
to  forming  a  roadway  over  It.  Large  stones  placed 
across  at  intervals,  on  which  other  stones  or  beams  of 
timber  may  be  laid  horitontally,  would  be  the  first  step. 
Of  this  species  appears  to  have  been  the  bridge  which, 

"  at  Babylon 
Diodorus 
Of  this 
The  bridges 

hiKhTyCext^ 
missionaries,  a*  may  be  gathered  from  the  information 
obtained  of  the  Foo  chow-foo  bridge,  during  the  voyage 
of  the  ship  Amherst  in  1H32.  It  appears,  from  the 
testimony  of  Captain  Parish,  that  the  use  of  the  arch 
with  wedge-shaped  stones  converging  towards  the  centre 
of  the  curve  must  have  been  known  to  the  Chinese  at  a 
very  early  period. 

In  tracing  the  history  of  bridges  among  different 
nations,  we  shall  sec  that  local  causes  had  great  In- 
fluence on  the  species  of  construction  adopted  by  them. 

M  4 


according  to  Herodotus,  Nitocris  constructed  at  Babi 
over  the  Euphrates,  and  which  Is  said  by  Diode 
Siculus  to  have  been  five  furlongs  in  length.  Of 
sort  <uMare  many  of  the  bridges  in  J'hina^  Tlw  brk 
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A  nation  may  have  reached  the  highest  point  of  art  in 
its  other  public  monuments,  and  hare  nerertbeless 
done  nothing  worthy  of  our  admiration  in  the  con- 
struction of  a  bridge.  In  Egypt,  for  example,  inter- 
sected a*  it  is  by  a  large  and  wide  river  subject  to  periodic 
inundations,  the  construction  of  bridges  would  have  been 
as  difficult  as  it  would  have  been  useless.  All  the  in* 
tercourse  which  commerce  required  was  easily  carried 
on  by  the  assistance  of  boats  ;  and  as  respects  the  passage 
over  the  canals  which  abounded  in  the  country,  their 
depth  and  breadth  were  so  small  as  to  require  none  but 
the  most  simple  expedients  for  connecting  their  opposite 
banks,  nor  any  which  involved  the  employment  of  science. 
In  Greece,  no  vestige  of  a  bridge  occurs  whose  date  U 
anterior  to  its  occupation  by  the  Romans  ;  but  this,  had 
they  even  been  acquainted  with  the  use  of  the  arch,  might 
be  accounted  for  on  reasons  directly  the  reverse  of  those 
which  operated  in  Egypt.  Greece  is  intersected  by  no 
river  of  any  magnitude  ;  and  even  those  which  seem  to 
have  some  title  to  the  name,  are  rather  mountain  tor- 
rents than  those  immense  sheets  of  water,  swelled  in  their 
coarse  by  Innumerable  tributary  streams,  that  are  to  be 
found  in  other  parts  of  the  world.  Here  scarcely  more 
could  be  wanted  than  a  single  arch,  whose  abutments 
would  be  found  in  the  solid  rocks  which  the  stream  sepa- 
rated. 

Following  up  the  history  of  bridges  into  Italy,  we 
And  a  country  much  watered  by  large  rivers,  where 
the  architecture  of  bridges  became  a  necessary  study, 
not  only  for  the  accommodation  of  the  cities  with  which 
it  abounded,  but  also  for  the  service  of  the  frequent 
military  expeditions  of  the  restless  conquerors  who  oc- 
cupied its  lands.  Rome,  from  its  earliest  foundation, 
must  have  put  in  requisition  considerable  skill  in  bridge 
architecture  over  the  Tiber,  rapid  and  subject  as  it  Is 
to  sudden  floods.  The  earliest  bridges  here  were  of 
timber ;  such  was  that  which  joined  the  Janiculum  to 
the  Mons  A  v em  in  us,  and  was  called  the  Pons  Sublicius, 
from  the  suhlictt  (stakes)  of  which  it  was  formed.  (Lit. 
I.  33.)  Without  enumerating  the  bridges  of  Rome, 
some  of  which  are  still  standing  to  attest  the  science  of 
their  architects,  we  must  mention  the  Pons  Narniensts, 
on  the  Klorainian  way,  near  Kami,  and  about  sixty  miles 
from  Home.  It  was  built  by  Augustus  ;  and  vestiges  of 
it  remain  to  the  present  day.  one  arch  above  I .V)  feet 
span  and  100  feet  high  being  still  entire.  But  of  works 
of  art,  perhaps  the  most  wonderful  ever  raised  was  the 
bridge  built  by  Trajan  over  the  Danube.  It  consisted 
of  twenty  piers,  whose  height  from  their  foundation  was 
1.10  feet,  and  170  feet  apart ;  its  breadth  being  sixty  feet. 
This  stupendous  work  was  demolished  by  Hadrian,  the 
successor  of  Trajan,  under  toe  pretence  that  it  might 
serve  as  a  passage  for  the  barbarians,  if  they  became 
masters  of  it ;  but  some  writers  have  said  it  was  through 
envy  of  the  fame  that  attached  to  its  founder.  Over  the 
Tagus-in  Spain  an  ancient  Roman  bridge,  near  Alcantara, 
is  stilt  nartly  standing.  It  consisted  of  six  arches  of 
eighty  feet  span,  extending  altogether  600  feet  in  length, 
and  some  of  the  arches  300  feel  high  above  the  water 
Of  the  temporary  bridges  of  the  Romans,  the  mosi 
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From  the  fall  of  the  Roman  Empire  to  the  revi- 
val of  the  arts,  the  history  of  bridge  architecture  Is, 
with  the  exception  of  the  Moorish  works  in  Spain,  of 
no  interest.  It  appears  from  Gautier,  who  uses  the 
rity  of  Mag.  Agricola  of  Alx,  that  when  the  arts 
to  revive  In  Europe  an  order  was  founded  by  St. 

the  title  of  Brethren  of  tbo  Bridge  ;  and 
i  was  begun,  in  1176,  the  bridge  at  Avignon, 
of  eighteen  arches,  and  about  3000  feet  in 
)urlng  the  contentions  of  the  Popes  in  l.iK.1 
of  its  arches  were  destroyed,  and  in  160J  three 
1670  the  Ice  destroyed  all  but  the  third 
..  w.,.v...  wltb  the  Chapel  of  St.  Nicholas  upon  it, 
still  remains.  In  1354  a  bridge  of  three  arches  was  con- 
structed at  Verona,  the  roadway  sloping  from  the  city : 
the  largest  of  its  arches,  which  are  segmental,  is  160 
feet  span ;  but  a  still  larger  arch  was  built  at  Viclle- 
Brioude  in  France,  over  the  Allier,  in  1454,  of  nearly  184 
feet  span,  which  Is  the  largest  stone  arch  upon  record. 
Among  the  most  celebrated  bridges  or  Italy,  is  that  of 
the  Rialto  at  Venice,  whose  span  is  9*f  feet.  It  was 
begun  in  1588,  and  finished  in  1001,  from  the  designs  of 
Antonio  dal  Ponte  ( Sansovino't  Venice),  though  by  most 
authors  absurdly  attributed  to  M.  A.  Buonarroti.  In 
this  city  alone  there  are  no  leu  than  339  bridges  ;  but 
they  are  mostly  of  small  spans.  We  must  not  omit  in 
this  place  the  bridge  Delia  Santissima  Trinitaat  Florence, 
by  Ammanati,  which,  as  Milizia  truly  observes,  has  not 
been  surpassed  since  the  revival  of  architecture.  It  is 
of  three  arches,  the  middle  one  of  96  and  the  two  side 
nnes  of  S6  feet  span,  the  width  of  the  piers  Ix-itv  feet 
9  inches  ;the  breadth  of  the  carriage  and  footways  (N't  ween 
the  parapets  is  33  feet.  It  has  been  usual  for  writers  to 
call  the  form  of  the  arches  of  this  bridge  cycloidal ;  but 
our  own  measurements  and  most  particular  in- 
I6H 


vcstigatlon,  we  can  assert  that  they  are  not  of  that  form. 
They  are  very  slightly  pointed,  after  the  fashion  of  what 
is  called  the  Tudor  arch  of  this  country  j  the  point  at  the 
summit,  which  is  extremely  obtuse,  being  hidden  by  the 
ram's  head  sculptured  on  the  key-stones.  During  the 
two  last  centuries,  the  French  have  advanced  their  bridge 
architecture  to  very  great  perfection  j  but  more  par- 
ticularly in  the  latter  part  of  the  last  century,  in  which 
appeared  Perronet,  the  father  of  the  modern  system  ol 
the  art,  whose  elegant  designs  have  not  since  been  Im- 
proved upon  either  in  France  or  any  other  country.  Ill* 
Is  the  beautiful  bridge  of  Neuilly  over  the  Seine.  It 
consists  of  five  arches,  each  about  128  feet  span  and 
3*2  feet  rise  :  it  was  finished  In  1774,  and  remains  a  splendid 
monument  of  the  powers  of  its  architect.  Some  of  the 
more  modern  specimens  of  their  bridges  do  great  honour 
to  the  French  school,  in  which  beauty  of  form  is  united 
with  sound  engineering. 

In  England,  the  progress  of  bridge  architecture  has 
kept  pace  with  that  of  the  Continent ;  and  if  our 
bridges  cannot  boast  the  elegance  in  design  of  our 
lively  neighbours,  we  are  fully  equal  to  them  in  bold- 
ness of  conception  and  execution  of  the  work.  In- 
deed, if  the  designs  of  the  late  Messrs.  Telford  and 
Rennie  had  been  equal  to  their  engineering  skill,  no 
country  in  the  world  would  have  been  able  to  coin- 
pete  with  what  we  should  have  been  able  to  exhibit. 
And  here  must  not  be  forgotten  the  bridge  over  the 
river  Taaf.  near  Llantrissart,  in  Glamorganshire,  <  elc- 
orated  for  its  great  span  ;  the  work  of  William  Edwards,  a 
country  mason,  in  1755.  The  chord  line  is  140  feet,  and 
the  versed  sine  35  feet.  As  we  can  allow  but  short  space 
for  an  account  of  the  bridges  which  within  the  last 
eighty  years  have  been  built  In  this  country,  we  must  be 
content  with  the  mention  of  that  over  the  Thames,  called 
the  Southwark  bridge,  which  is  a  stupendous  exhibition 
of  engineering  skill,  and  far  better  In  design  than  many 
of  tho  other  works  of  the  late  Mr.  Rennie.  This  bridge 
Is  of  cast-iron,  and  consists  of  three  arches,  the  chord 
of  the  centre  arch  being  240  feet,  and  its  versed  sine  24 
feet,  or  one  tenth  of  its  span.  The  frame-work  of  the 
arch  at  the  vertex  is  6  feet  in  height.  We  are  not 
aware  of  any  cast-iron  bridge  whose  dimensions  exceed 
those  of  this  bridge,  and  do  not  think  it  therefore  neces- 
sary to  mention  minor  ones,  of  which  there  arc  many 
fine  specimens  in  Great  Britain. 

Of  timber  bridges  the  boldest  and  most  ingeniously 
constructed  in  Europe  was  that  at Schaff  hausen,  in 
Switzerland,  destroyed  by  the  French  in  1799.  It  was 
designed  and  executed  by  Ulrlc  Grubenmann,  a  common 
carpenter  of  Tucfien,  In  1758.  The  total  length  of  this 
bridge  was  364  feet,  but  it  was  relieved  by  a  pier  in  the 
middle  of  the  river.  In  America  are  some  extraordi- 
nary specimens  of  timber  bridges.  Such  is  the  Trenton 
bridge,  over  the  Delaware,  built  in  1804.  by  Burr :  it* 
chord  line  is  200  feet,  and  its  versed  sine  32  feet,  the 
height  or  thickness  of  the  timber  framing  at  the  crown 
being  only  32  inches.  The  bridge  called  the  Colossus  at 
Philadelphia,  over  the  Schuylkill.  U  340  feet  span,  with  a 
versed  sine  or  rise  of  only  it)  feet,  and  the  thickness  of 
the  timber  at  the  vertex  only  7  feet.  It  is  the 
..  person  named  Wernwag.  Besides  these  tv, 
are  man)  othc 
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by  the  late  Mr.  Telford,  as  being  the  giant  of  Its  species, 
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between  high  water  and  the 
tieing  100  feet.  The  platform 
whole  is  suspended  from  four 


roadway  beinjj 
The 

iron  cables  by  perpendicular  rod*  5  I 
On  the  tops  of  the  pillars  the  cables  pass  over 
ler»,  and  are  fixed  under  ground  to  iron  frames, 
which  are  retained  in  their  places  by  masonry.  The 
weight  of  the  whole  bridge  between  the  points  of  sus. 
pension  is  4*9  tons.  In  Suspension  bridges  it  has  been 
found  that  the  most  trying  circumstances  under  which 
the)  can  be  placed,  as  aftVeting  the  stability  of  their 
equilibrium,  is  the  heavy  and  measured  tread  of  a  long; 
line  of  infantry,  whose  feet  drop  at  the  same  instant  ot 


In  the  building  of  bridges,  where  piers  are  re- 
quired in  the  stream  for  she  support  of  the  arches,  it  is 
important  to  place  them  as  nearly  as  possible  at  right 
angles  to  the  stream  or  current ;  and  the  piers  should  be 
made  convex  towards  the  stream,  for  their  better  re- 
sistance to  floods  The  position  of  a  bridge  moreover, 
should  not  be  in  a  narrow  part,  nor  one  liable  to  swell 
with  tides  or  floods,  Inasmuch  as  the  contraction  of  the 
waterway  increases  the  depth  and  velocity  of  the  current, 
and  may  thus  endanger  the  navigation  as  well  as  the 
bridge  itself.  It  is  usual  to  construct  bridges  with  an 
odd  number  of  arches,  and  this  on  several  accounts  i 
which  aro,  that  the 
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powerful  in  the  middle,  an  ogre**  through  that  part  It 
'*u  provided  for  by  having  a  central  arch  ;  and  again,  if 
■  -  vridgr  >»«•  not  perfectly  horizontal,  lymmetry  it 
runed  by  rising  from  the  side*  to  the  centre,  and  the 
whole  roadway  may  be  made  one  continued  curve. 
When  a  bridge  is  equally  high  throughout,  much  saving 
of  centering  is  made,  because  the  arches  being  all  equal 
two  seta  of  centres  will  bo  sufficient.  If,  however,  the 
brwipr  be  higher  In  the  middle  than  at  the  extremities, 
the  arches  on  each  tide  the  centre  one  must  diminish 
uauUrly,  so  at  to  he  respectively  symmetrical ;  and  by 
this  arrangement  beauty  is  gained,  and  the  centering  for 
one  side  equally  suits  the  other.  It  it  desirable  to  con- 
struct  a  bridge  with  at  ftw  arches  at  circumstances  will 
allow,  that  there  may  be  a  free  passage  for  the  water,  at 
well  at  for  the  vessels  that  have  to  pan  up  and  down,  not 
to  mention  the  taring  of  materials  and  labour  where  there 
are  fewer  piers  and  centres.  When  a  tingle  arch  can  be 
compassed^  no  more  should  be  permitted.  (For  the 
mode  of  estimating  the  equilibrium  of  an  arch,  see  the 
article  Akch.)  The  piers  should  be  of  sufficient  solidity 
to  resist  the  thrust  or  push  of  the  arch.  Independent  of 
so  that  the  centering  of  an  arch  may  be 
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struck  without  danger  of  overturning  the  pier  left  naked; 
and  the  piers  should  also  be  spread  as  much  as  possible 
on  their  bates,  and  diminish  gradually  upwards  from 
their  foundations.  The  method  of  lavinn  the  foundations 
in  a  river  it  now  usually  by  means  of  coffer-dams,  which 
are  large  enclosures,  made  by  piling  round  the  spare  to 
be  occupied  by  the  pier,  to  as  to  render  it  water-tight, 
and  then  pumping  out  the  water,  and  keeping  the  space 
dry  till  the  pier  is  built  up  to  the  ordinary  level  of  the 
water  ;  but  if  the  ground  about  be  loose,  this  method 
cannot  well  be  practised,  and  recourse  is  had  to  caissons, 
which  are  a  species  of  flat-bottomed  boat,  in  which  the 
pier  is  built  up  to  a  certain  height,  and  then  sunk  over 
the  place  where  it  is  intended  to  remain,  the  bed  of  the 
river  being  dredged  out  to  receive  it,  or  piles  driven  on 
which  it  may  lodge  when  the  tides  of  the  chest  or  caisson 
are  knocked  away  In  constructing  the  centres  great 
care  must  be  taken  to  make  them  incapable  of  bending 
or  swerving  while  the  arch  is  being  turned,  otherwise 
the  form  of  the  arch  will  be  crippled.  We  here  sub- 
Join  a  table  of  some  of  the  most  celebrated  bridges  in 
Europe,  chiefly  in  reference  to  their  dimensions,  and  the 
relative  t pans  and  heights  of  their  arches. 
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BUI'DGING  JOISTS.   See  Jour*. 
BRIEF.   (Lat.  brevlt,  short.)   A  word  applied  ori- 
ginally to  a  small  written  scroll ;  but  it  It  used  at  pre- 
eat  in  several  significations.     In  modern  German  the 
word  brief  signifies  a  letter. 

1.  In  Ecclesiastical  Law,  letters  addressed  from  the 
pope  to  temporal  princes  or  communities  on  subjects  of 
discipline  or  public  auairt,  are  termed  apostolical  briefs. 
The  name  appears  to  have  originated  either  In  the  con- 
cite  formula  with  which  they  begin  ("  dilecto  Alio  salutem 
rt  apostolicam  benedictionem  ),  or  in  the  difference 
that  exists  between  this  i mailer  kind  of  instrument  and 
the  ample  bulla*  (bulls)  of  the  popes.  Apostolical  briefs 
are  usually  written  upon  paper,  though  sometimes  parch- 
ment is  used.  They  are  sealed  In  red  wax  with  the  teal 
of  the  Fisherman  (sub  annulo  Piscatoris),  which  ita  tyrn- 
bot  of  St.  Peter  casting  a  net  into  the  sea.  (Ciampini, 


itto  de  Abbrev.  Muncre,  cap.  UL) 
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9.  In  Law,  the  term  brief  it  applied  to  an  abridged  nar- 
ration of  the  facts  of  a  case  prepared  for  trial,  with  or 
without  a  reference  to  points  of  law  involved  in  it,  drawn 
up  for  the  preliminary  instruction  of  an  advocate. 

3.  The  term  brief  is  applied  in  England  to  king's 
letters,  issued  to  the  archbttnopt,  bishops,  clergy,  magis- 
trates, and  parochial  officers,  to  authorise  collections  of 
money  a|  the  doors  of  the  several  churches  and  chapels 
throughout  the  country,  in  Individual  cases  wherein  ap- 
plication hat  been  made  for  such  assistance  towards  the 
building  or  repair  of  a  particular  church.  Tbta  custom 
it  supposed  to  have  commenced  after  the  disuse  of  papal 
briefs  consequent  on  the  Reformation.  Within  the  last 
few  years  this  practice  hat  been  dropped,  and  a  king't 
letter  it  sent  round  at  certain  intervals  to  collect  money 
for  the  ute  of  the  Incorporated  Society  for  the  Building 
of  Churches  generally  throughout  the  country.  The 
last  collections  were  made  in  1829,  when  something  more 
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BRIO. 

than  40,000/.  was  received ;  and  in  1834,  when  the  sura 
collected  amounted  to  rather  more  than  30,000/. 

BRIG.  The  general  term  for  a  vessel  having  two 
moits,  with  a  boom  mainsail,  being  otherwise  square- 
rigged  ;  that  U»  having  her  sails  brought  to  yards  hung 
horizontal  I  v  by  the  middle. 

BRIGA'DK.  This  term  either  implies  the  union  of 
two  or  more  regiments  or  battalions  in  one  corps,  or  of  a 
certain  number  of  men  or  guns  in  one  subdivision.  A 
brigade  of  infantry  may  consist  of  from  one  to  six  bat- 
talions, and  a  brigade  of  cavalry  of  two  or  three  regiments. 
.Six  pieces  of  ordnance  form  a  brigade  of  artillery ;  and 
the  horse  artillery  consists  of  twelve  troops,  to  each  of 
which  is  attached  one  such  brigade  of  guns.  A  brigade 
of  sappers  consists  of  eight  men.  The  commander  of  a 
brigade  is  called  a  brigadier-general. 

BRI'GANTINE.  A  name  often  applied  to  a  small 
brig  of  a  foreign  nation. 

BRIGHT.  (Sax.  beonc)  In  Painting,  shining 
with  light ;  a  term  applied  to  a  picture  in  which  the  lights 
preponderate  over  the  shadows. 

BRILLA'NTE.  (Hal.)  In  Music,  prefixed  to  a  move- 
ment, denotes  that  it  is  to  be  played  in  a  gay  and  lively 
manner. 

BRI'MSTONR.   See  Silpho*. 

BRI'STOL  STONES.  BRISTOL  LIAMONDS. 
These  are  small  and  brilliant  crystals  of  quarts,  found 
in  the  vicinity  of  Bristol,  and  occasionally  used  for  orna- 
mental  nurpoMH. 

BRI'TISII  GUM.  When  starch  is  exposed  to  a  tem- 
perature of  about  000°  it  becomes  of  a  brownish  colour, 
and  so  far  altered  In  its  chemical  characters  as  no  longer 
to  form  a  blue  colour  with  Inttne  ;  itis  also  *^hri>le  in  «""l<1 

bv  calico  printers. 

BROADCAST.  Sowing  seeds  by  casting  them  or 
scattering  them  abroad,  so  as  to  distribute  them  evenly 
over  the  entire  surface  of  the  soil.  In  opposition  to  sowing 
In  drills  or  rows.  The  operation  of  sowing  broadcast  is 
generally  performed  by  the  hand,  the  operator  earning 
the  seeds  in  a  bag  or  sowing  sheet,  or  in  a  basket.  There 
arc  also  machines  for  sowing  broadcast,  but  they  are 
not  much  Jn  use. 

ifrown  for  their  roots 

The  term  is  sometimes  applied  to  planting,  but  it  1* 
more  generally  restricted  to  sowing. 

BROADSIDE.  A  nautical  term,  signifying  the  dis- 
charge of  the  whole  of  the  artillery  on  one  side  of  a  ship 
of  war. 

A  ship  is  said  to  be 


In  general,  all  corns  and  grasses  are 
while  pulse,  and  broad-leaved  plants 
ots  or  leaves  are  sown  in  drills  or  rows. 


in  consequence 
age  or  injury,  her  frame  droops  at  either  end. 

BRO'KEN- WINDED.  A  ruptured  sUte  of  the  air 
cells,  chiefly  on  the  edges  of  the  lungs,  in  the  horse, 
in  consequence  of  which  the  expiration  oc< 
time  than  the  inspiration  of  the  air,  and  is 
and  generally  spasmodically  effected.  It  is  a 
which  tnav  admit  of  palliation,  but  not  of  cure;  the 


becomes  gradually  less  capable  of  exertion,  and 
if  urged  on.  he  drops  and  dies. 

BROKER.  In  Mercantile  Law,  a  person  employed 
about  contracting  for  the  disposal  of  property  without 
being  put  in  actual  possession  of  It,  as  is  the  case  with  a 
factor.  (See  Factor.)  But  all  agents  answering  to  this 
definition  are  not  brokers,  nor  has  the  term  any  very  exact 
legal  signification.  Particular  classes  of  brokers  are.  bill 
or  exchange  brokers,  stock  brokers,  insurance  brokers, 
pawnbrokers,  and  brokers  who  sell  or  appraise  household 
furniture  for  rent.  By  8  *  9  W.  3.  c.  20.  brokers  In  the 
city  of  London  must  be  licensed  by  the  mayor  and  alder- 
men, and  grant  a  bond  with  a  penalty  of  500/.  on  their 
admission.  According  to  mercantile  usage,  if  goods 
within  the  city  of  London  are  sold  by  a  broker  to  be  paid 
for  by  a  bill  ot  exchange,  the  vendor,  if  not  satisfied  with 
the  solvency  of  the  purchaser,  has  a  right  within  a  rea- 
sonable time  to  annul  the  contract. 

BROKERAGE.  The  per-ecntage  paid  the  broker  for 
his  trouble  in  effecting  a  sale,  or  in  negotiating  any  par- 
ticular business. 

BROME'LIA'CE.E.  (Bromelia,  one  of  the  genera.)  A 
natural  order  of  Endogenous  plants  inhabiting  the  tro- 
pical parts  of  the  world,  where  they  grow  in  the  rich  vege- 
table soil  of  forests,  or  upon  the  branches  of  trees,  to  which 
they  cling  by  their  twisting  slender  roots.  They  usually 
have  hard  leaves  covered  with  a  scurfiness  easily  rubbed 
off.  and  are  so  arranged  as  to  be  able  to  hold  the  water  that 
lodges  in  their  centre.  Many  of  them  will  grow  for 
months,  and  flower,  when  suspended  in  the  air,  after  being 
severed  from  their  roots.  Their  flowers  are  usually  white, 
crimson,  blue,  or  purple,  and  often  exceedingly  hand- 
some. In  the  genus  Ananassa  the  bracts  and  flowers  are 
so  fleshy,  that  they  all  grow  together  Into  a  solid  mass, 
and  thus  form  the  well-known  fruit  called  the  pine  apple. 
TiUandsia  usneoides  is  a  curious  species  of  this  ord>>r, 
hanging  down  in  long  grey  threads  from  the  branches  of 
American  forest*,  and  so  seldom  flowering  that  it 
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BRUCIIUS. 

might  oe  taken  for  some  species  of  lichen ;  it  is  easily 
dried,  and  then  used  for  stuffing  mattresses,  *c. 

BROMINE.  ( Gr.  fienput,  a  strong  odour.)  Ab  uo* 
decompounded  substance  discovered  in  I8'2T>  by  M.  Balard 
of  Montpcller.  In  its  general  chemical  habitudes  it  much 
resembles  chlorine  and  iodine,  and  is  generally  associated 
with  them.  It  exists,  but  hi  very  minute  quantities,  in 
sea- water,  and  in  the  ashes  of  marine  plants.  It  is  usually 
extracted  from  kitten  by  the  agency  of  chlorine.  At 
common  temperatures  it  is  a  very  dark  reddish  liquid,  of 
a  powerful  and  suffocating  odour.and  emitting  red  vapour. 
Its  specific  gravity  is  about  3.  It  boils  at  116°,  and  con- 
geals at  4°.  The  density  of  its  vapour  is  5-5  ;  100  cubic 
laches  at  mean  temperature  and  pressure  weighing 
167-85  grains.  It  is  an  electro-negative  ;  it  has  bleaching; 

J towers,  and  It  is  very  poisonous,  its  equivalent  number 
s  about  78  ;  it  combines  with  hydrogen  to  form  hydra- 
bromic  arid  gas,  100  cubic  inches  of  which  weigh  84-7 
grains.  With  oxygen  it  forms  the  bromic  acid.  Its 
combinations  are  termed  bromides ;  they  have  not  hi- 
therto been  applied  to  any  use,  but  nine  of  them  are 
probably  possessed  of  powerful  medical  qualities. 

BRO'NCHIA.  (C,t.^»>x»:,  the  throat.)  Thesmaller 
ramification*  of  the  windpipe. 
BRONCHI'  I  I  8  Inflammation  of  the  bronchia. 
BRONCHOCE'LE.  (Gr.  fitsyxH,  the  throat,  and 
»«tA»i,  a  t n<»onr. )  A  tumour  on  the  lure  part  of  the  neck, 
being  a  morbid  enlargement  of  the  thyroid  gland.  From 
its  prevalence  in  Derbyshire  it  is  sometimes  called  the 
Derbyshire  neck,  and  It  Is  a  very  common  disease  among 
the  inhabitants  of  mountainous  districts,  especially  of  the 
Alps.  It  has  been  attributed  ' 
water  of  those  districts,  but  upon  no 
Iodine  has  lately  been  administered 
cure  of  this  and  other  glandular  enlargements,  but  it  is 
a  medicine  requiring  to  be  used 

BRONCHOTOMY.  (Gr. 
The  operation  of  making  a 
order  to  prevent  suffocation 

BRONZE.  (It.  bronxo.)  In  Sculpture,  a  material 
used  for  casting  statues,  groups,  Ac,  in  a  mould  similar 
in  principle  to  that  w herefrom  all  plaister  casts  are  pro- 
duced. 1-  rom  the  extraordinary  dimensions  which  ' 
the  chief  differences  between  the  operations  of 
in  bra«s  and  plaister,  much  intelligei 
part  of  the  sculptor  is  necessary  to  pi 
of  the  work  on  which  his  labour  has  been  expended.  The 
material  employed  for  the  purpose  is  a  compound  chiefly 
consisting  of  copper,  tin,  and  other  metals.  The  process 
of  procuring  the  cast  depend*  on  circumstance*  requiring 
much  nice  arrangement ;  but  the  reader  will  immediately 
conceive  that  though  the  difficulty  of  making  such  a  mix- 
ture Insinuate  itself  into  every  part  of  the  often  colossal 
mould  is  great,  it  is  no  more  in  reality  than  many  of  the 
large  cut-iron  foundings  which  are  every  day  effected; 
though,  from  the  nature  of  the  human  and  other  animal 
it  is  difficult  to  conduct 

a  degree  of  certain  attainment  of  the 


.mis,  c»in.nauj  oi  uio 

^iKiJrye.Hienc^ 
ed  successfully  in  the 


BRONZITE.    A  variety  of 

bronze  colour. 
BROOM.  The 


of  a 

-  or  Cytisns  i. . 
rius  of  botanists,  is  an  evergreen,  green-branched  shrub, 
native  of  sandy  soils  throughout  Europe.  It  is  sown  ex- 
tensively in  this  country  as  a  shelter  for  game,  and  among 
the  other  plants  in  voting  plantations  as  a  screen  from 
the  wind  and  a  protection  till  th< 


I  the  i 

--J  branches,  wfdeh  are  tough, 
i  to  which  they  have  given  their 

BROWN.  (Sax.  bnun.)  In  Painting,  a  dark  dusky 
colour  inclining  towards  red,  of  various  degrees  of  depth, 
of  which  there  are  many  sorts. 

BROWN  COAL.  An  Imperfect  kind  of  coal,  which 
burns  with  a  peculiar  bituminous  odour  resembling  that 
of  peat.  Its  ligneous  structure  is  sometimes  so  distinct 
that  it  has  been  called  bituminous  wood. 

BROW'NLSTS.  The  followers  of  Robert  Brown,  who 
in  the  year  1581  seceded  from  the  English  church,  and 
established  a  sect  upon  the  principle  that  every  congre- 
gation should  form  a  church  independent  ( in  matters  of 
discipline  and  doctrine)  of  all  others.  In  matters  of 
doctrine  he  did  not  differ  from  the  church  ;  to  which  in- 
deed he  returned,  and  took  proferment  after  some  ream. 
The  Brownists  underwent  great  persecution  under  Elisa- 
beth, and  retired  in  considerable  numbers  to  Holland. 
From  them,  however,  have  sprung  the  Congregational 
Brethren  and  Independents,  a  very  powerful  sect  In  Eng. 
land  at  the  present  day.  See  Indrpsndentx. 

BROWN  SPAR.  A  magneslan  carbonate  of  lime 
tinged  by  oxide  of  iron  and  manganese. 

BRU'CHUS.  A  Llnna?an  genus  of  Coleopterous  In- 
sects, of  the  tribe  Hhyncophora,  now  the  type  of  a  family 
( Bruchidte),  with  the  following  characters :—  upper  lip 
distinct  ;  head  produced  anteriorly  into  a  broad  flattened 
snout ;  palpi  filiform  ;  antenna?  filiform  or  serrate ;  ci 
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BRUCIA. 

of  thlt  fsmily  deposit  their  egg*  hi 
•  mill  of  leguminous  plants  :  the 
of  the  egg*  is  when  the  seeds  have 
,  and  then  the  larva?  begin  to  feed 
One  specie*,  the  Bruchus  g 

to  call  for 
example  In  the 


BUFFALO. 


of  Cuvier. 

1  ■  V  <T  N I A .    A  bitter  and  somewhat  poisonous  prtn- 
root  of  the  Bryonia  alba. 

I  grow  rapidty.)  A  wUd 
to  the  Cucurbitaccous  order, 
perennial  root,  and  annual  stems, 
of  a  gourd,  except  that  they  arc 
:  to  bushes  by  means  of  their  twist  - 
mj  tendrils.  The  berries  are  scarlet,  with  a  disagreeable 
-dour  whew  bruised.  The  leaves  have  Ave  angular  lobes, 
«M  are  three  or  four  inches  broad,  with  many  callous 
fcjtiercles.  The  roots  are  violently  purgative:  they  are  now 
It  has  been  known  to  produce  violent  vomiting, 
nry  evacuations,  and  fainting.  Cases 
by  Orfila  and  others  where  over  doses  have 
fatal.  Bryonlne,  an  active  extractive  principle,  Is 
the  most  dangerous  of  vegetable  poisons. 
BU'BO.    (Gr.  the  groin.)    A  tumour  very 

-ring  In  the  glands  of  i " 
It  fs 

Is 

of 


fr*qoently  occurring  In  the  glands  of  the  groin,  and  also 
ta  the  arm  pit.    It  is  often  the  result  of  local  absorption 


BUBOKCCELB.   (Gr.  the  groin,  and  «», , . 

/SMiussr.)    A  rupture  forming  a  tumour  in  the  groin. 

BU'CCANEB'RS.  (Fr.  boucanier,  from  boucan,  a 
word  of  the  Caraib  Indians,  signifying  meat  preserved  in 
i  particular  manner,  which  was  adopted,  together  with 
tbe  custom,  by  the  French  in  the  West  Indies.)  The 
prates  who  infested  the  coasts  of  the  West  Indies  and 
South  America  during  the  17th  and  18th  centuries  were 
so  called.  The  association  of  these  pirates  Is  said  to 
i  .  r.immfni  »•<!  a»  early  as  the  middle  of  the  Kith  ;  but 
in  16*15  they  obtained  possession  of  St.  Kitt's,  and  after- 
ward* of  Tobago,  which  thenceforward  became  for  a 
'  re/  time  the  head  quarter!  of  the  buccaneers,  ulm 
1'»rmed  a  sort  of  seafaring  republic,  composed  chiefly 
m  Knglisb  and  French  adventurers.  Their  chief  object 
was  war  against  the  Spaniards,  and  plunder  of  their 
>2<tps  and  settlements.  After  the  peace  of  Ryswlck,  in 
1*97,  they  gradually  disappeared  from  the  seas.  The 
Hatorp  of  the  Buccaneer*  of  America,  by  James  Uurncy, 
is  a  well  known  and  entertaining  work.  By  'French 
waiters  these  pirates  are  commonly  called  Flibus tiers, 
apparently  a  corruption  of  ,thc  English  word  free- 
booters. 

BUCCIXA'TOR.  (Lat.  bucclna,  a  trumpet.)  A 
muscle  of  the  cheek  called  into  action  in  various  motions 
<<i  the  mouth,  and  especially  In  blowing  a  wind  instru- 
ment. 

BU'CCINUM.  ( Buccinum,  a  trumpet  or  shcU-Jith. ) 
Tbe  name  of  a  I J  n  mean  genus  of  Vermes  Testacea.  cha- 
racterized by  having  a  shell  with  a  smooth  non-plicated 
columella,  and  with  a  fissure  or  short  respiratory  canal 
inflected  towards  the  left.  Tbe  mollusca  with  shells 
t  <>rrrcpondlog  to  this  character  are  raukj-d  amongst  llu- 
Pectinibrancbiate  Gastropods  by  Cuvier,  and  have  been 
subdivided  into  the  following  subgenera  :  — Buccinum 
proper,  Brug..  of  which  the  whelk.  Sue.  undatum,  is  an 
example  :  Fossa,  Lam.  ;  Eburna,  Lam.  ;  Ancillaria, 
Lam. ;  Doitum,  Lam.  ;  Perdix,  Mart.;  Harpa,  Lam.; 
Purpura,  Brug. ;  Monoceros,  Lam. ;  Bicinula,  Lam.  . 
CrenehoL-pnt,  Lam. ;  Cats  is,  Brug.  ;  Morio,  Montf. ; 
Trrebra,  Brug. 

BU'CCO.  (Lat.  bucra,  check.)  Ths  name  of  a  genus 
of  Lygodactyle  birds,  called  bar  bets.  The  scientific  term 
relates  to  the  tumefaction  of  the  sides  of  the  base  of  the 
tall  ;  the  trivial  English  name  is  derived  from  the  bristly 
leathers  which  surround  the  base  of  the  bill,  and  project 


of  Burton,  wht 
parts  of  India  and  Africa. 
BUCKNTAU'R.   (Gr.  e«vr.  em  o*  ;  mtrrmuttt,  a  i 
.)    A  mythological  monster,  half  man  and  half 
i  etymology  of  tbe  word  Imports.  This 
e  of  the  state  galley  of  the 
mnually  sailed  over  a  portion  of  the  A 
on  Ascension  Day,  and,  dropping  a  ring  into  tbe  sea, 
poused  It  in  the  name  of  the 
tc,  mare,  in 


was 


republic,  with  the  words. 


(Gr. 

m 

of  the 
>me  species  supports  a 
The  birds  of  this  genus 

scullarti 
in  wild 

BU'CKA.  A 
Cape  of  Good  Hope, 

It  is  produced  by 


*■<«*.  a  horn.)  A 
remarkable  for 
ve  superior  of 
horn-like  pro- 
called 


kind  of 


WHEAT.  (A. 

ed  by  the 
has  a  triangular  1 
In  some  countries  It  Is 
even  in  this  country  its  II 
into  the  composition  of  the  thin  i 
but  its  chief  value  is  as  food  for  p 
fond  of  it  that  they  may  be  i 
by  its  employment.  It  is  said  that  some  estates  have 
been  rapidly  stocked  with  this  description  of  game,  at 
tbe  expense  of  the  neighbouring  coverts,  by  the  aid  of  a 
few  fields  of  buckwheat. 

BUCO'LICS.  The  Greek  term  for  pastoral  poems, 
meaning  literally  the  songs  of  herdsmen  (/3*W«X««).  We 
have  considerable  remains  of  this  species  of  poetry  in  the 
poems  of  Theocritus,  Bion.and  Motchus.  and  the  Eck 
of  Virgil.  The  metre  universally  employed  is  the 
ameter  or  heroic  ;  but  In  pastoral  -.-oetrv  an  e 
or  the  lines  was  studied  than  in  epics,  and  this 
rally  accompli- bed  by  introducing  a  larger  proportion  of 
the  metrical  firct  called  dactyls  in  the  former  than  In  the 
Utter  ;  but  no  rules  were  laid  down  on  this  point.  This 
species  of  poetry  has  been  cultivated  also  by  most  modern 
nations,  and  In  England,  France,  and  especially  In  Ger- 
many, with  great  success.  Indeed,  the  last-mentioned 
country  ran  boast  among  others  of  a  Gessner,  whoso 
Idyls  have  been  pronounced  by  some  modern  critics  to 
be  models  of  pastoral  poetry,  combining  the  most  finished 
harmony  of  numbers  with  a  simplicity  and  tenderness  of 
sentiment  and  expression  worthy  of  Theocritus  himself. 

BU'DDlllSM.  A  religion  which  prevails  over  a  great 
part  of  Asia ;  and,  according  to  the  estimates  of  some 
geographers,  has  n  roach  greater  number  of  worshippers 
than  any  other  form  of  faith  among  mankind.  Cnina, 
the  peninsula  beyond  the  Ganges,  Japan,  and  various 
Indian  Islands,  are  chiefly  peopled  by  Buddhists.  The 
founder  of  this  religion,  according  to  tradition,  was  an 
Indian  prince,  to  whom  the  title  of  Buddha,  or  "  Tho 
Sage,"  is  assigned  by  his  worshippers.  Tbe  period  to 
which  his  life  is  assigned  is  variously  estimated,  according 
to  a  variety  of  oriental  traditions  ;  but  several  of  them 
coincide  in  referring  it  nearly  to  the  tenth  or  eleventh 
century  before  Christ.  Buddhism  was  expelled  from 
India  by  the  persecutions  of  the  Brahmans,  between  tbe 
fifth  and  seventh  centuries  of  our. era.  The  doctrines  of 
the  Buddhists  seem  mainly  to  rest  on  the  principle,  that 
the  world, and  sensible  objects  contained  in  It,  are  mani- 
festations of  the  Deity,  but  of  a  transient  and  delusive 
character  ;  that  the  human  soul  is  an  emanation  from 
Deity  ;  that  after  death  it  will  again  be  bound  to  matter, 
and  subjected  to  the  miseries  and  accidents  of  this  life, 
unless  the  Individual  to  whom  it  belongs  by  the  attain- 
ment of  wisdom  through  prayer  and  contemplation  sue* 
cecds  in  liberating  it  from  that  necessity,  and  secures  its 
absorption  into  that  divine  essence  from  which  it  sprang. 

Bl/'DGET,  in  a  general  sense,  means  a  condensed 
statement  of  the  income  and  expenditure  of  a  nation,  or 
of  any  particular  public  department.  In  this  country, 
however,  the  term  is  usually  employed  to  designate  tho 
speech  made  by  the  chancellor  of  the  exchequer  when 
he  gives  a  general  view  of  the  public  revenue  and  expen- 
diture, and  intimates  whether  government  intend  to  pro- 
pose the  imposition  or  repeal  of  any  taxes,  Ac. 

BU'FFALO.  (Lat.  bubalis.)  A  term  originally  applied 
to  a  species  o(  antelope  ;  but  afterwards  transferred,  in 
thcage  of  Martial,  to  different  species  of  the  ox.  In  modern 
zoology  the  Buffaloes,  or  the**Buhaline  group"  of  the  genus 
Bos,  include  those  species  which  have  the  bony  core  of 
the  horn  excavated,  with  large  cells  or  sinuses  communi- 
cating with  the  cavity  of  the  nose ;  the  horns  are  flattened, 
and  bend  Inters  I ly  with  a  backward  direction,  and  are 
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or  Taurine  groan  of  oxen:  the  head  ii  large,  with  a  narrow 
but  convex  forehead,  and  terminates  in  a  broad  muzzle. 
The  Buffaloes  are  of  largo  size,  but  low  in  proportion  to 
their  bulk  ;  they  have  no  hunch  on  the  bark,  and  only  a 
■mall  dewlap  on  the  breast:  the  hide  is  generally  black  ; 
the  tail  long  and  slender.  The  Buffaloes  occupy  the 
warm  and  tropical  regions  of  the  earth  ;  they  avoid  hills, 
and  prefer  the  coarse  vegetation  of  the  forest  and  swampy 
Tcgions  to  those  of  open  plains  ;  they  love  to  wallow  and 
lie  for  hours  sunk  deep  in  water ;  they  swim  well,  and 
cross  the  broadest  rivers  without  hesitation  ;  their  gait  Is 
heavy,  and  they  run  almost  always  with  the  nose  horizon- 
tal, being  principally  guided  by  the  sense  of  smelling.  In 
their  combats,  they  usually  strike  or  butt  with  the  fore- 
head, and  when  their  opponent  is  thrown  they  endeavour 
to  crush  him  with  their  knees  ;  they  trample  on  the  body; 
and  their  vindictive  fury  Is  so  lasting,  that  they  will  re- 
turn again  and  again  to  glut  their  vengeance  upon  tho 
same  inanimate  corpse :  they  herd  together  in  small 
flocks,  or  live  in  pairs,  but  are  never  strictly  gregarious 
In  a  wild  state.  The  females  bear  calves  two  years 
following,  hut  remain  sterile  the  third  ;  they  propagate 
at  four  and  a  half  years  old,  and  discontinue  after  twelve. 
Their  extreme  aversion  to  red  colours  has  been  re- 
marked both  In  India  and  at  the  Cape.  The  Arnee  Buffalo 
(Bos  Ami)  is  the  species  in  which  the  horns  attain  the 
greatest  size :  there  i*  a  pair  of  horns  in  theBritish  Museum 
considered  by  Col.  Smith  (from  whose  excellent  descrip- 
tion of  the  Ruminantla  in  the  translation  of  the  Ani- 
mal Kingdom  of  Cuvier  the  preceding  observations  are 
chiefly  derived)  to  be  of  the  true  or  Great  Arnee :  each 
of  these  horns  measures  along  the  curve  from  base  to  tip, 
six  feet  three  Inches ;  circumference  at  the  base,  eighteen 
inches. 

BUG.     See  ClMBX. 

BU'GLE  HORN.  (From  bucula,  a  heifer.)  A  mu- 
sical wind  brass  instrument,  latterly  improved  by  keys, 
so  as  to  be  capable  of  all  the  inflexions  or  the  scale. 

BUHL.  Ornamental  furniture.  In  which  tortoise-shell 
and  various  woods  are  inlaid  w  ith  brass.  The  name  is 
derived  from  its  inventor. 

BULB.  dir.  flmtCt-)  A  collection  of  fleshy  scales, 
arranged  like  those  of  a  bod,  of  which  the  bulb  is  a  slight 
modification,  separating  spontaneously  from  the  stem  to 
which  it  belongs,  and  emitting  roots  from  its  base.  It  is 
usually  found  underground,  as  In  the  hyacinth  ;  but  some- 
times upon  the  surface  of  the  stem  In  the  axils  of  the 
leaves,  as  in  the  bulbiferous  lily.  The  old  botanists  used 
to  distinguish  two  sorts  of  bulbs,  the  tunlcated  and  the 
solid :  the  former  is  the  only  one  to  which  the  name  is 
now  applied  ;  the  Utter  is  the  cormus,  as  in  crocus. 

BULWUIUM.  A  kind  of  underground  stem,  re- 
sembling a  rhizoma. 

BU'LBOGB'MMA.  A  name  for  those  bulbs  which 
grow  on  the  stems  of  plants,  as  in  the  tiger  Illy  and  other 
s|>ecie*  of  that  genus. 

BU'LBOTU'BER.  That  kind  of  stem  which  theold 
botanists  called  a  solid  bulb,  and  the  moderns  more  ge- 
nerally a  cormus.  It  is  a  round  solid  underground  stem, 
clothed  with  the  withered  remains  of  leaves,  and  pro- 
ducing buds  on  its  surface,  as  in  crocus. 

BU'LB.   (Gr.  a  council.)   By  this  name  the 

Athenian  senate  was  designated,  the  constitution  of 
which  was  as  follows  .-—When  the  people  were  divided 
Into  four  tribes,  each  of  these,  according  to  the  regu- 
lation of  Solon,  elected  100  representatives,  thu«  making 
in  all  a  deliberative  body  of  400  members.  But  when 
Clclsthcnes  increased  the  number  of  tribes  to  ten,  the 
complement  of  the  senate  was  raised  to  500.  fifty  of  which 
were  sent  by  each  tribe;  when  the  tribes  were  finally 
increased  to  twelve,  100  more  senators  were  added.  All 
free-born  Athenian  citizens  above  thirty  years  of  age 
were  eligible  to  this  office;  but  they  were  obliged  to 
undergo  a  strict  examination  of  their  characters  and 
morals.  The  senate  was  originally  instituted  by  Solon 
to  be  a  check  on  the  assembly  of  the  whole  people 
(t«*Anr*«),  before  which,  according  to  the  Athenian 
constitution,  no  measures  were  allowed  to  be  brought 
before  they  had  first  met  with  its  approbation.  See 

PHYTANIC*. 

BULI'MIA.  (Gr.fisv.a 
compound  words,  and  Ajasm, 
tite  for  food. 
BULKIIKAD.    The  sea 


)  A 


ri  In 
appe- 


wood.  canvass  or  other  material 
BULL.  I*  A  PAL.     (Lat.  bulla.)  An 


ordinance,  or  decree  of  the  pope,  equivalent  to  the  pro- 
clamations, edicts,  letters  patent,  or  ukases  of  secular 
princes.  Bulls  are  written  on  parchment,  to  which  a 
leaden  seal  is  affixed,  and  are  granted  for  the  consecration 
of  bishops,  the  promotion  to  benefices,  and 
of  jubilees,  Ac.  The  publication  of  papal  but  Ifl  is 
fulmtnatlon  ;  and  It  is  done  by  one  of  three  o 
sioners,  to  whom  they  are  usually  addressed.  The 


bull  Is  thus  described  by  Matthew 
1967.    In  bulla  dorolnl  Paps*  stat  Imago  Faull  a  dextris 
n  medio  bullse  figurata,  et  Petri  a 
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Bull,  Goldbn.  In  German  History,  a  term  applied 
particularly  to  a  statute  or  enactment  of  the  emperor 
Charles  IV.,  published  a.  d.  1356,  in  two  diets  held  in 
succession  at  Nurimbcrg  and  Metz,  for  the  purpose  of 
fixing  the  laws  in  the  election  of  the  emperor,  and  of 
regulating  the  number  and  privileges  of  the  electors. 
(Churfursten.)  The  original  copy  of  this  instrument 
(which  was  long  regarded  as  the  Magna  Charta  of  the 
German  Empire,  and  continued  in  operation  till  its 
dissolution  in  1806)  is  preserved  at  Frankfort  on  the 
Maine,  and  has  a  seal  of  gold  appendant ;  whence  tho 
appellation  Golden  Bull  is  derived. 

BU'LLA.  (Lat.)  A  stud  or  boss,  but  more  parti- 
cularly an  ornament  in  the  shape  of  a  heart,  worn  round 
the  neck  by  noble  Roman  children  till  they  were  seven- 
teen years  old  ,  when  they  assumed  the  manly  dress  of 
the  toga,  and  suspended  the  bulla  as  a  consecrated  offer- 
ing to  the  taret  or  household  gods. 

Bi/lla.  (Lat.  bulla,  a  bubble.)  A  genus  of  Acerous 
Gastropodous  Mollusks,  the  shell  of  which  Is  more  or 
less  globose,  or  Inflated  like  a  bubble  ;  having  no  visible 
or  projecting  spire,  which  is  concealed  by  the  large  ex- 
ternal whorl,  which  is  elevated  above  the  rest.  The 
columella  makes  a  convex  prominence,  which  gives  a 
crescentic  form  to  the  aperture  of  the  shell ,  the  animal 
breathes  by  gills,  but  has  no  respiratory  tube  or  siphon, 
and  consequently  the  margin  of  the  aperture  of  the  shell 
is  entire,  or  without  a  fissure  or  canal.  All  the  species  of 
bulla  are  remarkable  for  a  shelly  apparatus  of  three 
pieces  which  converts  the  stomach  into  a  gizzard  or 
triturating  cavity.  These  gastric  calcareous  pieces  have 
been  described  as  a  bivalve  shell  of  a  new  genus. 

BU'LLRTIN.  (Mod.  Lat.  bulleta.)  In  Diplomatics, 
a  term  equivalent  to  schedule,  and  variously  applied  to 
different  sorts  of  public  acts.  In  modern  times,  this  name 
has  been  applied,  especially  in  Franco,  to  reports  of  a 
state  of  facts  issued  by  authority  ;  as  bulletins  of  health, 
bulletins  of  military  events,  Ac. 

BU'LLION.    Uncoined  gold  and  silver. 

BULL'S  EYE. 
opening  or  window. 

BULL'S  NOSE.  In  Architecture,  the  external  nngle 
of  a  polygon,  or  of  two  lines  which  meet  at  an  obtuse 
angle. 

BU'MBOAT.  A  boat  allowed  to  attend  a  ship  regu- 
larly to  supply  the  sailors  with  articles  of  provisions, 
clothing,  Ac. 

BUOYS.  Vessels  formed  of  wood,  cork,  or  some 
light  substance,  moored  or  anchored  so  as  to  float  over  a 
certain  spot,  in  order  to  indicate  the  situation  of  a  shoal 
or  sand  bank,  and  mark  out  the  course  a  ship  is  to  follow. 
When  used  for  this  purpose,  buoys  are  usually  close 
vessels  in  the  form  of  a  cone,  of  large  dimensions.  In 
order  that  they  may  be  seen  from  a  distance ;  and  gene- 
rally painted  of  some  particular  colour,  in  order  that 
they  may  be  more  readily  distinguished  from  one  ano- 
ther. Public  buoys  in  this  country  arc  placed  by  warrant 
of  (Juecu  Elizabeth  under  the  management  of  the  Cor- 
poration of  the  Trinity  House,  and  the  amount  of  reve- 
nue annually  collected  for  their  use  is  between  11,000/. 
and  12,000/.  Private  buoys  are  used  for  the  purpose  of 
indicating  the  situation  of  ships'  anchors  (to  which  tbey 
are  fastened  by  a  rope).  In  order  that  the  ship  may  be 
prevented  from  running  foul  of  the  anchor,  and  that  the 
anchor  and  cable  may  be  recovered  when  the  latter  hap. 
pens  to  be  broken,  or  has  been  cut. 

BU'PHAGA.  (Gr.flsw.ar;  (Mf»s*  1  eat.)  A  genus  of 
Conirostral  Passerine  birds,  of  which  the  African  beef- 
(Buphaga  Afrtcana)  is  the  sole  example.  It  derives 
name  from  it*  habit  of  sedulously  extracting  from  the  I 
of  cattle  the  larvae  of  sestri  and  other  U 
which  arc  deposited  therein.  The  French  name  of  this 
bird,  "^ique-bojuf/ 

generic  term. 

BUPRE'STIS.  (Lat.  buprestis,  a  noxious  insect.) 
The  name  of  a  Linmean  genus  of  Coleopterous  Serri- 
corn  insects,  now  the  tvne  of  a  family  (Buprestida),  In- 
cluding the  most  splendid  and  brilliant  beetles.  Of  this 
family  upwards  of  a  thousand  species  are  known  :  by  the 
French  they  are  termed  "  Nlchards." 

BU'RDEN.  (Fr.  bourdon,  a  staff.)  In  Music,  the 
drone  or  bass  in  some  musical  instruments,  and  the  pip*, 
or  string  that  plays  it.  The  bass  pipe  In  the  bagpipe  (■ 
so  called.  Hence,  that  part  of  a  song  that  is  repeated  at 
the  end  of  every  stanza  is  called  the  burden  of  it. 
BUREAU'.  (Fr.)  Originally  a  writing  table;  i 
to  the  office  of  any  public  or 
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BURGAGE  TENURE. 

al  parts.  ( Gay  Lussac,  Instruction  tur  FEtsai 
tret  de  Chan*. ) 
BURGAGE  TENURE.  In  Law,  an  ancient  tenure 
rrnyer  to  boroughs ;  under  which  tenements  are  held 
s'  tk*  king,  or  other  person,  at  a  rent  certain.  In  several 
i  iMujrhs  »uch  holdings  conferred  the  electoral  franchise 
f  rwnous  to  the  Reform  Act. 

Bf'RG-GR A  V  K.   (Germ,  burg,  cattle;  graf,  count.) 
la  the  German  Empire,  a  castellan  or  lord  of  a  castle, 
ttr.s*  the  right  of  private  justice,  imposing  taxes.  Ac. 
Bl'RGHERS  and  ANTIBURGHERS.     In  Eccle- 
KAjrjral  History.  Owing  to  an  undue  exercise  of  pat  ran - 
which  took  place  under  the  authority  of  tlte  church 
•J  Scotland,  or  to  the  induction  of  a  clergyman  into  a 
"l  (Kinroms)  against  the  declared  sentiments  of  the 
a  schism  took  place  in  the  church,  which 
a  secession  from  that  establishment,  and  ulti- 
mately led  »o  what  is  called  the  Burgher  and  Antiburgher 
denominations.    Several  clergymen,  after  years  of  pain- 
fil  discussion,  having  protested  against  the  violent  pro- 
cedure In  question,  ana  having  thrown  oft*  subordination 
t->  the  ecclesiastical  authorities,  wcto  deposed  (1740) 
from  the  office  of  the  miuistry  and  their  parishes  declar- 
*i  vacant.  (ti titan  *  Act*  of  Assembly,  sect.  Patronage.) 

eight  In  number,  though  cut  off  from 
the  church,  enjoyed  the  unabated 
of  their  respective  congregations,  who  almost 
i  >  %  man  adhered  to  them.  Previously  to  their  final  se- 
from  the  establishment,  namely,  in  17*3,  four  of 
t  number  bad  virtually  proclaimed  their  independence, 
iad  constituted  themselves  into  an  ecclesiastical 
called  the  Associate  Synod.  To  the  deposed  mi- 
their  adherents  the  name  of  Secedert  was 
the  origin  of  the  Secession  Church  in 
rapidly  did  this  body  increase,  that  so 
—-iy  as  1745.  they  formed  themselves  into  a  synod,  which 
1  of  three  different  presbyteries.  But  while  their 
i  augmented,  and  while  the  sphere  of 


was  rapidly  extending,  a  breach  took  place 
slve*.  which  was  characterized  by  as 
>  as  that  which  had  recently  c 


much 


the  established  church.  The 

into  the  lawful- 
by  parliament,  but 
a  question  arr,»e  as  to  the  nature  of 
jyal  1 

°fa  'tor. 
— "I  profess  and 
Mart  the  true  religion  presently  professed  within  this 
-aim.  and  authorised  by  the  laws  thereof.  I  shall  abide 
'^-reat,  and  defend  the  same  to  my  life's  end,  renouncing 

Papistry."  The  Synod  was 
this  subject.  The  one  con- 
the  manner  in 
i  was  at  present  administered, 
tti^v  had  not  expressed  and  did  not  feel  any  objection  to 
hfr  standards  ;  that,  in  seceding,  they  had  not  set  up  a 
sew  religion,  but  that,  on  the  contrary,  they  had  merely 
"  to  maintain  in  their  original  strictness  and 
ititutional  principles  both  theological  and 
The  other  party  took  a  totally  different 
iifw  of  the  question,  and  insisted  that  the  oath,  being 
■*imini*tered  by  members  of  the  established  church, 
must  necessarily  be  taken  in  the  sense  In  which  it  was 
understood  by  them ;  namely,  as  including  all  the  corrup- 
•  n  and  inconsistencies  that  attached  that  establish- 
■cast,  and  at  consequently  incompatible  with  Seceding 
principles  and  the  solemn  testimony  they  had  raised 
gainst  her  errors  and  backsliding.  This  dispute,  which 
commenced  at  the  meeting  of  the  Synod  in  174A,  con- 
tinued to  be  maintained  with  increasing  acrimony  for 
two  years,  or  till  1747.  The  party  that  were  in  favour  of 
tie  oath  were  called  Burghers  ;  the  party  that  opposed 
U  were  termed  Antiburghers.  In  vain  did  the  Burghers 
<Mn  to  agree  to  a  declaration  discharging  Secedcrs  from 
►•taring  the  oath  as  inexpedient  under  existing  circum- 
stance*. TheAntiburghers  peremptorily  refused  any  com- 
promise, and  insisted  on  an  act  being  passed  by  the  Synod 
•blaring  it  sinful  for  a  Secede r  to  adopt  the  oath.  Nay, 
to  such  an  extent  was  the  controversy  carried,  and  so 
Motent  were  the  opinions  entertained  on  the  side  of  the 
Antiburghers.  that  (he  ministers  of  this  party  had  mean- 
while made  the  oath  a  test  of  church  communion,  and 
Ud  debarred  from  the  Lord's  Table  such  as  maintained 
its  lawfulness.  At  the  spring  meeting  of  the  Synod  in  1 746, 
tbe  party  just  named  succeeded  in  carrying  a  vote  to  the 
(fleet  that  the  oath  was  subversive  of  Secession  prin- 
•ifJes.  The  Burghers  protested  against  this  decision. 
But  at  a  meeting  of  the  Synod  in  the  subsequent  year, 
lie  Antiburghers.  being  in  a  minority  in  a  division  on  the 
time  subject,  withdrew  in  a  body  ;  Mr.  Mair,  one  of  their 
njzober,  having  previously  protested  that  "  hereby  the 
Borgher*  had  forfeited  all  their  synodical  powers,  and 
\:  tt:«  whole  [«>vmt  ol  the  Synod  devolved  on  himseil 
utd  his  party  and  such  as  clave  to  them."  Next  day,  the 
richer*  belda  synod  composed  exclusively  of  their 
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own  adherents,  twenty-two  in  number,  incli! 
and  elders,  constituted  themselves  into  a 
separate  sect  of  Christians,  and  refused  all 
or  conference  with  the  opposite  party,  except  on  the  con- 
dition that  the  Utter  should  appear  as  penitents  at  their 
bar.  Nay.  they  libelled  and  cited  them  to  this  effect ; 
but  as  the  one  party  did  not  recognise  themselves  as  re- 
sponsible to  the  other,  nothing  resulted  from  the  step ; 
and  the  two  bodies,  followed  by  their  respective  con- 
gregations, constituted  themselves  Into  separate  and  in- 
dependent churches.  (Brown's  hist.  Jee.  of  the  Rise  and 
Progress  of  the  Secession.) 

But,  while  the  Secession  was  thus  divided  Into  two  con- 
flicting parties,  the  Burghers  andAntlburghers,  they  both 
continued  their  separation  from,  and  condemnation  of, 
the  established  church.  They  adopted,  it  is  true,  her 
standards,  namely,  the  Westminster  Confession  of  Faith, 
the  Catechism,  Larger  and  Shorter,  the  Directory  for 
Public  Worship,  and  form  of  Presbyterian  government  s 
but  they  abrogated  patronage  unconditionally,  and  vested 
the  choice  of  a  minister  exclusively  in  the  members  of 
each  separate  congregation.  Indeed,  the  chief 
difference  that  obtained  between  the  church  of 
and  the  Seceding  bodies  consisted  in  the  one 
patronage,  and  in  the  other  having  aboli 
and  introduced  popular  election  in  its 
though  the  church  has  always  been 


by  kirk 

sessions,  presbyteries,  synods,  and  a  general 
the  Burghers  and  Antiburghers,  owing  to  thecc 
paucity  of  their  numbers,  | 
biy.  With  them  the  sy 
whose  authority  Was  final  in  all 
astical  matters.  The  Seceders  al 
vinists,  and  adopted  more  rigid  discipline  a*  to  adn 
to  cburch-membership,  and  to  staling  ordinances  (bap- 
tism and  the  lord's  Supper),  than  the  church  party  had 
perhaps  ever  done.  (/*.) 
Both  the  Burghers  and  Antiburghers 


rapidly  to  increase 
had  done  when  it 
which  had  characterised  their  disj 

leed,  by  the  time  that  the 
this  unhappy  sc 


of  hostility  or  opposition 


The 
of  their  dls- 
to  be 

identical, 
to  the  established 
church,  it  is  not  to  be  wondered  at  that  a  wish  became 
general  among  the  members  of  both  parties  for  a  re-union. 
Overtures  to  that  effect  were  accordingly  made  by  their 
respective  synods  ;  and  after  having  bad  many  confer- 
ences and  much  discussion  on  the  subject,  this  happy  re- 
sult was,  without  any  compromise  on  either  side,  effected 
in  1820 ;  and  the  two  bodies,  now  united,  assumed  the 
denomination  of  the  United  Associate  Synod  of  the  Seces- 
sion Church.  At  that  time,  the  Burgher  persuasion  com- 
prehended 10  presbyteries,  embracing  120  congregations; 
and  the  Antiburghers  11  presbyteries,  consisting  of  141 
congregations.  Since  their  union,  their  conjoint  influence 
and  extension  have  been  considerably  on  the  increase ; 
so  that  at  this  date  (1841)  the  Associate  Synod  comprises 
no  fewer  than  360  congregations,  with  an  equal  number 
of  ministers.  They  have  not  hitherto  Introduced  a 
general  assembly  ;  nor  do  we  hear  that  they  Intend  to 
do  so.  But  as  they  form  a  numerous,  so  they  are  a  most 
respectable  body  of  Christians  ;  and  their  clergy  are 
eminent  not  more  for  professional  assiduity  than  for 
learning  and  talents.  They  are  hostile  to  the  establish- 
ment of  a  national  church,  and  are  in  favour  of  what  is 
now  denominated  voluntaryism.  They  nominate  pro- 
fessors of  divinity  within  their  own  body  for  the  instruc- 
tion of  young  men  intended  for  the  ministry  ;  but  these 
young  men  pursue  their  philosophical  and  literary  studies 
at  any  of  the  Scottish  Universities.  Their  curriculum 
of  study,  like  that  of  the  established  church,  extends  to 
eight  years.  (hPCuUoch's  Stat.  Acc.  of  the  British  Em- 
pire, vol.ii.  pp.  4*ifi — 7.) 

BURGH  MOTE.    (Borough  meeting.) 
term  for  the  borough  court.    Bert ' 
a  court  of  miners,  held  in  Derbyshire. 

BU'RGLARY.  (Lat.  burgi  latrocinium,  robberu  com- 
mitted in  a  burg  or  fenced  place.)  In  Law,  Is  the 
breaking  and  entering  the  dwelling-house  of  another  in 
the  night  time,  with  intent  to  commit  a  felony.  If  the 
goods  were  actually  stolen,  it  is  usual  to  ado  a  count 
for  larceny  in  an  indictment  for  burglary.  This  offence 
is  punishable*  by  transportation  or  Imprisonment. 

BU'RGOM  ASTER.  (Germ,  burgermeister,  chief  of 
the  citizens.)  The  usual  title  of  the  chief  municipal 
officer  in  German  and  Dutch  towns.  In  the  German  free 
cities,  the  president  of  the  executive  council  is  styled 
burgermeister  ;  but  in  many  towns  of  importance,  the 
title  stadt-dirertor  (town-governor)  has  been  recently 
substituted  in  its  stead. 
BURLE'SQUE.   (Ital.  biirlare.  tojest.)   The  Italian 

i 


A  Saxon 


rgh  mote  is  the  titlo  of 
shin 
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BURNET. 

and  English,  it  more 


but  the  term,  In  French  and  English,  is  more  commonly 
restricted  to  compositions  of  which  the  humour  consists 
in  a  ludicrous  mixture  of  things  high  and  low :  as  high 
thoughts  clothed  in  low  expressions;  or.  vice  versa, 
ordinary  or  base  topics  invested  In  the  artificial  dignity 
of  poetic  diction.   The  humour  of  parody  or  tr 


Parody)  arises  from  the  burlesque. 

is  derived  from  the 


slight  comic 
origin. 

BU'RNE 
used  at  a  fa 


leaves  have  I 


lU'RNET.  A  British  plant, 
used  at  a  food  for  sheep.  It  grows  on  poor  calcareous 
toilt,  where  few  other  plantt  wiU  succeed  ;  and  In  thit  it* 
principal  value  contitts,  together  with  its  being  peren- 
nial and  remaining  green  all  the  winter.    It  it  the  Pote- 

r,MJKa^KGGLASSrfs  and  BURNING  MIRRORS. 
The  name  given  to  glasses  or  mirrors  so  formed  as  to 
collect  the  sun's  rays  which  fall  on  them  Into  a  point  or 
small  surface,  and  thereby  produce  an  intense  heat,  and 
substances.    The  point  at  which 


metal  tprcultt. 

In  preparing  a  burning  glass,  the  firtt  thing  to  be  con- 
sidered is  the  figure  necessary  to  collect  all  the  rays  into 
the  smallest  possible  space.  Descartes,  in  bit  Optics, 
showed  that  a  disk  of  (Hast,  convex  on  the  one  side  and 
concave  on  the  other,  the  convex  side  being  a  portion  of 
an  elliptic  surface,  and  the  concave  a  portion  or  a  sphere, 
would  cause  parallel  rays  falling  on  its  convex  tide  to 
converge  in  a  tingle  point ;  but  the  practical  difficul- 
ties of  forming  a  glait  accurately  into  thit  shape  are 
insuperable :  both  sides  arc  therefore  ground  into  por- 
tions of  a  sphere.  In  a  refracting  mirror  the  focal  length 
depends  on  the  curvature,  or  the  radiut  of  the  tphere,  and 
the  refractive  power  of  the  substance  of  which  the  lent  is 
formed ;  the  focal  length  in  a  double  convex  lens  of 
glass  it  exactly  equal  to  the  radiut  of  curvature.  The 
true  form  of  the  reflecting  mirror  it  parabolic,  and  thit 
form  It  frequently  attempted  in  metal,  which  can  be  catt 
or  hammered  nearly  into  the  proper  shape  ;  but,  as  in  the 
case  of  the  refractor.  It  it  the  spherical  form  only  which 
it  attempted  In  glass.  The  focal  distance  It  equal  to  the 
radius  of  the  concavity  at  the  centre  of  the  mirror. 

Although  the  forms  given  by  theory  could  be  obtained  in 
practice  with  mathematical  precision,  the  solar  rays  could 
not  even  then  be  collected  into  a  single  point ;  the  focus 
would  -till  have  a  sensible  magnitude.  The  reason  of 
this  is,  that  the  rars  which  fall  on  the  lent  or  mirror  are 
not  alt  parallel.  Those  which  come  from  different  parts 
of  the  tun't  diyk  arc  very  sensibly  convergent,  forming 
an  anglo  of  82  minutes  of  a  degree,  equal  to  the  appa- 
rent diameter  of  the  tun.  Hence  the  focal  image  must  be 
of  such  a  magnitude  that  lines  drawn  from  itt  opposite 
edges  to  the  centre  of  the  lent  or  mirror  mutt  form  an 
angle  of  3^.  Supposing,  therefore,  the  glass  or  mirror 
to  nave  a  proper  form,  the  space  covered  by  the  focus  will 
be  proportional  only  to  the  focal  distance,  and  entirely 
Independent  of  the  magnitude  of  the  lent  or  mirror. 
Hence  it  follows,  that  if  a  portion  of  the  exterior  edge  of 
the  lent  or  mirror  were  covered,  the  magnitude  of  the 
focal  Image  would  remain  unaltercsl.  The  figure  of  the 
image  is  alto  always  circular,  Independently  of  the  shape 
of  the  lent ;  for  example,  If  one  half  of  the  lent  were 
covered,  the  image  would  be  round  at  before,  though 
theintcntity  of  the  light  would  then  be  reduced  to  one 
half. 

In  preparing  telescopes  or  microscopes,  where  distinct* 
nets  of  vision  is  the  most  essential  object.  It  it  indis- 
pensable that  the  figure  of  the  lent  or  mirror  be  perfectly 
true.  In  burning  glasses  perfect  accuracy  of  figure  it 
not  to  much  required  :  it  It  only  necessary  that  the  rays 
be  concentrated,  the  confusion  of  the  image  being  of  no 
consequence.  The  effect,  however,  depending  on  the 
number  of  rayt  that  are  brought  within  the  limit*  of  the 
focus,  will  necessarily  be  diminished  by  the  aberration  a* 
well  at  Imperfection  of  figure.  When  the  lens  it  accu- 
rately constructed,  and  all  the  rays  fall  within  the  focut, 
the  heating  power  of  the  solar  rayt  it  Increased  in  the 
proportion  or  the  square  of  the  diameter  of  the  lent  to 
the  square  of  the  diameter  of  the  focut.  But  it  it  found 
that,  supposing  the  concentration  the  same,  a  much 
greater  effect  is  produced  by  a  focus  of  considerable  mag- 
nitude than  a  very  small  one.  A  glass,  for  instance,  of 
two  inchet  diameter,  with  a  concentrating  power  of  300, 
will  produce  a  much  feebler  effect  than  another  tlx 
inchet  diameter  of  the  tame  power  ;  the  latter  will  In- 
flame paper  in  two  or  three  tecondt,  while  the  for- 
mer will  hardly  inflame  it  at  all.  The  reason  it  that 
when  the  heat  it  concentrated  in  a  very  tmall  space  it 
U  rapidly  dispersed  Into  the  surrounding  matt  j  at  the 


focut 
ratio 

Hence  a  body  in  a 
of  very  »low  con* 
readily  thanwh 
or  imbedded  in 

The  method  of 
the  concentration  of 


BURSARS. 

ilation  it 


,  1*  fused  much  more 
on  all  tide*  to  the  atmotphere, 


or  producing  fire  bj 
the  tun't  rayt  wa»  known  from 
>  antiquity  ;  but  the  mott  famout  recorded  achieve, 
of  this  Rind  it  that  of  Archimedes,  who  It  re- 
ported  to  have  burned  by  mean*  of  mlrrort  the  Roman 
fleet  in  the  harbour  of  Syracuse.  Considerable  doubtt 
have  prevailed  respecting  the  troth  of  the  relation, 
chiefly  grounded  on  the  circumstance  that  although  the 
setting  fire  to  the  fleet  It  positively  affirmed  by  Dion, 
"  >rus  Siculut .  Pappus,  and  other*,  no  mention  it 
of  It  by  Livy,  Polybiut,  or  Plutarch,  who  are  other - 


Livy,  Polybiut,  or  Plutarch,  who  are  o 
in  detailing  the  mechanical  contriv, 
ss,  and  who  were  not  likely  to  pa**  over 
i  occurrence  without  notice.  Descartes 
Indeed,  a*  to  treat  the  whole  relation  as 
affirming  the  thing  to  bo  impracticable.  It* 
was, however. experiment. illy  <lemonstr.it.  ,i 
Buffon,  who,  by  a  combination  of  plane 
,  produced  result*  which  mutt  be  re- 
garded a*  of  Mill  greater  difficulty.  With  168  mirrors, 
each  about  6  Inches  square,  he  tet  fire  to  plank*  of  beech 
ISO  feet  dittance,  and  with  the  faint  rayt  of  the  sun  At 
Parlt  in  the  month  of  March.  It  1*  not  necessary  to 
tuppo»e  that  Archimedes  could  not  place  his  apparatus 
within  that  distance  of  the  fleet  of  Marccllu*  ;  besides, 

S multiplying  the  number  of  glasses,  the  concentration 
the  ray*  may  be  increased  almost  to  any  extent.  All 
this,  however,  doe*  not  prove  the  actual  fact  related  of 
Archimedes.  Buffon,  with  all  the  resources  afforded  by 
the  advanced  state  of  the  artt  in  the  middle  of  the  I  nth 
century,  and  after  a  number  of  experiment*,  succeeded, 
with  considerable  difficulty,  in  constructing  an  apparatus 
by  mean*  of  which  he  could  Inflame  combustible  sub- 
stance* at  a  considerable  distance.  The  low  state  of  the 
art*  in  the  time  of  Archimedes  must  have  rendered  the 
undertaking  contiderably  more  difficult.  The  silence  of 
those  historians  who  have  detailed  his  other  mechanical 
contrivances  can  hnrdly  be  accounted  for,  supposing  the 
relation  to  be  t rue.  It  seems,  therefore,  that  though  some- 
thing of  t  he  kind  was  contemplated,  and  to  a  certain  ex- 
tent practised,  the  effect  has  been  much  exaggerated. 

Among  those  who  have  amused  themselves,  in  modern 
timet,  with  the  effects  of  burning  glasses  or  mirrors,  are 
reckoned  Baron  Napier,  the  illustrious  inventor  of  the 
logarithms,  Kircher,  Dr.  Jamet  Gregory,  Sir  Isaac  New- 
ton, and  numerous  others.  The  most  powerful  solid  lens 
ever  constructed  was  the  work  of  Mr.  Parker,  an  Ingenious 
London  artist.  It  was  made  of  flint  glass,  was  3  feet  in 
diameter,  3£  Inches  thick  at  the  centre,  its  focal  distance 
6  feet  8  inches,  the  diameter  of  the  burning  focus  1  Inch, 
and  its  weight  21 2  pounds.  The  rayt  refracted  by  thit  lens 
were  received  on  a  tecond,  the  diameter  of  which  In  the 
frame  was  13  Inchet,  and  itt  focal  length  29  inches.  The 
diameter  of  the  focus  of  the  combined  lenses  was  half  an 
inch  ;  consequently,  by  the  addition  of  the  second  lens,  the 
burning  power  was  increased  four  times-  With  this  lens 
some  of  the  most  refractory  substances  were  fused  In  a 
very  short  space  of  time :  for  example,  10  gr*.  of  common 
slate  in  2  seconds  ;  10  grs.  of  cast  iron  in  3  sec. ;  10  grs.  of 
lava  in  7  sec. ;  10  grs.  of  jasper  in  2S  seconds,  Ac.  This 
glass  was  afterwards  carried  to  China  by  one  of  the 
officers  who  accompanied  Lord  Macartney,  and  left  at 
Pekin.  (For  detailed  information  on  this  subject,  the 
render  may  consult  the  article  B tuning  Glasses  in  the 
Enct/.  Brit.  7th  edition.) 

BU'RSARS.  (Lat.  bursa.)  Originally  clerks  or 
treasurers  in  convents  :  in  more  modern  times,  persons 
enabled  to  prosecute  their  studies  at  a  university  by 
means  of  funds  derived  from  endowment*.  It  I*  a  sin- 
gular circumstance  that  the  latter  acceptation  of  this  term 
originated  among  the  Poles,  who,  even  in  the  14th  cen- 
tury, were  accustomed  to  supply  young  men  of  talent  with 
the  meant  of  travelling  to  Germany,  and  there  studying 
philosophy  tinder  the  guidance  of  the  monk*.  This  prac- 
tice was  soon  adopted  by  other  nations ;  and,  there  is  now 
perhaps,  no  civilised  country  In  which  It  doe*  not  exist, 
under  the  name  of  bursaries,  fellowships,  exhibitions, 
scholarships,  Ac.  These  endowments  ore  of  two  kind*  : 
either  furnishing  the  student  with  the  meant  of  pro- 
secuting his  studies  during  the  academical  curriculum  ; 
or  enabling  him  to  devote  himself,  without  distraction, 
to  literary  pursuits  even  after  the  expiration  of  this  pe- 
riod. The  Scottish  and  the  Continental  universities  have 
adopted  the  former  method ;  but  at  Oxford  and  Cam- 
bridge both  kinds  prevail.  The  following  statistical  ob- 
servations on  this  subject.  In  reference  to  the  principal 
universities  of  England  and  Ireland,  ore  extracted  from  a 
paper  compiled  by  the  Rev.  H.  L.  Jones,  M.  A.,  from  tho 
most  authentic  private  as  well  as  public  documents,  and 
read  at  Newcastle  in  August  1H3H,  before  the  British  As- 
sociation for  the  Advancement  of  Science :  —  In  Oxford 
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BUUSCHE. 

£*re  are  94  bead*  of  colleges  with  a  revenue  of  IH.3.W.  ; 
WB  feilows  with  I16.5«V.  ;  393  scholarships  with  6.030/. ; 
■  college  officers  w  ith  1 5.6.W. ;  8*6  benefice*  and  incum- 
fct*s»ith  I36..SOU/.    The  revenues  of  Cambridge,  con- 
UiEiru;  17  colleges,  arc  for  an  equal  number  of  IicjuU 
ii.«<V. ;  431  feUows,  whose  revenue  i*  90,33*)/.  ;  ?'.I3  scho- 
ships  with  13.390/. ;  179  college  officer!  with  17.750/.  ; 
:  prizes  of  the  value  of  1.03H/. ;  Mil  benefice*  and  in- 
■bents  with  933001.    In  Dublin  the  head  of  Trinity 
College  receive*  2,000/. ;  25  fellows,  25,400/.  ;  70  scholars, 
i.l«V.  ;  |0  college  officers.  2U.0D0/.  ;  62  benefices  and  In- 
>  ::f%.  9.3hW.     11m-..'  honours,  however,  are  not  ojki. 
l>  general  competition,  being  restricted  in  most  cases,  by 
the  wiU  of  the  testator,  to  natives  of  certain  countries,  or 
to  the  Alumni  of  particular  schools. 

At  Edinburgh  University  there  are  but  few 
Ceorgv  lleriot's  Hospital  (the  most  wealthy 
In  Ldiuburgh)  grants  ten  bursaries  of  wit.  per  annum 
each,  for  four  yean,  to  Individuals  not  connected  with 
the  hospital,  who.  after  a  comparative  trial  before  a  com- 

,  are  found  duly 
of  It.  and 


of  Holes  re- 

lOf 

to  light  In  1037. 
In  the  gift 

;  and  at  Aberdeen,  besides  the  interest 
to  the  maintenance  of  certain  students 
/.  there  are  a  few  valuable  exhibitions 
At  Glasgow  the  most  Important  en- 
I  a  few  exhibitions  to  Oxford  ; 
left  by  Dr.  Williamson  for  Englishmen  not 
with  the  established  church.  In  France  and 
are  no  bursaries  allowed  for  the  maintenance 
of  students  ;  but  any  Individual,  on  the  payment  of  a 
Hiding  sum.  may  frequent  all  the  lecture  rooms  of  the 
professors,  who  of  course  are  maintained  by  govern- 
But  it  is  in  Germany  that  the  system  of  bursaries 
is  in  full  vigour.  There  every  faculty  in  the  different 
.  i.er.it-.-,.  ever)  puhlii  academy,  every  cloister  (for 
cloisters  are  still  maintained  even  in  the  Protestant 
parts  of  Germany,  though  not  for  the  educatiou  of 
priests),  every  noble  family  of  Importance,  have  bur- 
saries, or,  as  they  are  called,  Freytische  (free  tables),  at 
their  disposal.  These  vary  in  value  from  It)/,  to  40/.  a 
year,  and  cease  at  the  expiration  of  the  literary  curri- 
culum. As  the  different  bodies  or  individuals  in  whom 
the  presentation  to  these  emoluments  is  vested  may 
select  the  beneficiary  at  pleasure,  little  regard  is  paid  to 
the  real  merit  or  the  necessitous  condition  of  the  latter. 

Whether  endowments  tend  to  the  promotion  of  science 
an  J  learning.  i«  i  ijue*tioii  that  is  <>ll<  n  i i  i  —  ■  u  -  v.  ,  I  hut  has 
not  hitherto  been  solved.  Those  who  maintain  that  en- 
dowments are  prejudicial  found  their  arguments  on  the 
well-known  axiom  of  Smith,  —  that  in  no  employment 
ought  the  competition  to  be  increased  beyond  what  It 
naturally  demand*.  Now,  as  endowments  allure  into  the 
learned  professions,  and  particularly  into  the  church,  a 
hir»t  ol  individuals  who  would  otherwise  have  adopted  a 
different  occupation,  the  unavoidable  consequence  is 
that  the  market  is  glutted,  and  the  supply  becomes 
greater  than  the  demand.  Besides,  there  are  and  ever 
will  be  sufficient  numbers  to  work  of  their  own  accord 
in  the  accumulation  of  learning,  and  this  spontaneous 
industry  will  be  sufficient  to  keep  up  an  adequate  supply 
to  be  distributed  throughout  the  country  ;  for  supply 
always  equals  demand,  and  demand  is  always  commen- 
surate with  the  real  wants  of  the  people.  On  the  other 
hand,  the  advocates  of  endowments,  while  they  admit 
the  correctness  of  the  above-mentioned  axiom  as  a  gene- 
ral rule,  maintain  that  there  are  many  exceptions.  In 
every  scientific  occupation,  they  allege,  the  profits  should 
be  proportioned  to  the  time  and  the  labour  bestowed  in 
its  prosecution.  Now,  from  abstruse  studies,  such  as  the 
higher  branches  of  mathematics,  metaphysics,  and  clas- 
sical literature,  no  adequate  remuneration  results ;  so 
that  none  but  the  wealthy  can  pursue  these  studies,  and 
a  reference  to  history  will  prove  that  this  class  has  not 
been  the  foremost  in  classical  or  scientific  attainment. 
Hence  external  encouragement  Is  necessary  at  once  to 
compensate  for  that  want  of  remuneration  to  which  such 
studies  are  exposed,  and  to  divert  Into  this  channel  a 
mass  of  applicable  talent  which  would  otherwise  be  turned 
to  pursuits  of  more  immediate  profit  and  attraction. 

BU'RSCHE.  (Germ.)  A  youth,  especially  a  student 
at  a  university. 

BU'HSCHF.NSCIIAFT.  A  league  or  secret  associ- 
ation of  students,  formed  in  13 15,  for  the  purpose,  as 
was  asserted,  of  the  political  regeneration  of  Germany, 
and  suppressed,  at  least  in  name,  by  the  exertions  of  the 
acms. 
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BUTTERFLY. 

BURSCHEN  COMMENT, 
by  the  students  for  the 
tngst  themselves,  Ac. 
BURSERA'CRA.    A  natural  order  of  fragrant  trees 


and  shrubs  inhabiting  the  tropical  parts  of  the  world. 
They  all  are  resinous  and  fragrant,  although  related 
botanlcally  to  Khamnaceous  plants  which  have  no  such 


botanical ly  to  Khamnaceous  plants 
properties.     Indian  frankincense,  olibanuro, 
the  balsams  of  A  couch  i.  Gllead,  and  " 


fruit  is  usually  a  drupe. 

BURTHEN,  or  BURDEN,  OF  A  SHIP.  The  weight 
of  merchandise,  Ac.  she  is  intended  to  carry.  Set 
Tonnage. 

BU'SHRL.   An  English 
taining  h  gallons.  By  act  of  p 
the  Imperial  gallon  Is  declared  the 
rapacity,  and  is  directed  to  be  made  such  as  to 

;  or  to  contain  277  cubic 


copper  complexion,  small  in  stature. 


,  or  2218- IS 

By  the  same  act  the  bushel  Is  declared  the  standard 
easure  of  rapacity  for  cools,  culm,  Itmcjuh.  potatoes,  or 
fruit,  and  all  other  goods  or  things  commonly  sold  by 
heaped  measure,  and  is  prescribed  to  contain  2815  cubic 
inches  ;  the  goods  to  be  heaped  up  in  the  form  of  a  cone 
to  a  height  above  the  rim  of  the  measure  of  at  least 
three  fourths  of  its  depth. 

The  Winchester  bushel,  used  In  this  country  from  the 
time  of  Henry  VII.  to  1826,  contained  21A0.42  cubic 
inches.  The  Imperial  bushel  is  therefore  to  the  Win- 
chester bushel  as  2218192  to  2150  42,  or  as  1  to  969447. 
Hence  to  convert  Winchester  bushels  Into  Imperial, 
multiply  by  -909447.    Set  Musst  rxs. 

BU'SHMEN.  (Dutch,  Bosjesmannen.  men  of  the  wood. ) 
A  name  given  by  the  Dutch  colonists  to  some  roaming 
tribes  akin  to  the  Hottentots,  in  the  vicinity  of  the  Cape 
of  Good  Hope.  The  description  given  by  Governor 
Janssens  of  this  people  is  very  interesting.  So  deep  are 
they  sunk  in  barbarism  as  to  be  unacquainted  even  with 
the  construction  of  huts  or  tents :  "  the  burning  sky 
l»elng  their  canopy,  and  the  scorching  sand  their  bed. 
They  are  of  a  dark  cor. 
and  of  a  sin 
position. 

BUSPRIS.  In  Egyptian  Mythology,  a  fabulous  per- 
sonage, of  whose  origin,  exploits,  and  character  Apollo* 
dorus,  Herodotus,  Diodorus  Siculus,  and  other  ancient 
writers  have  given  a  most  discrepant  account.  His  his- 
tory is  so  Intimately  blended  with  that  of  Osiris,  that  we 
must  refer  the  reader  to  that  article  for  further  parti- 
culars. 

BU'SKIN.  (Probably  bootikin.  or  little  boot.)  A 
species  of  covering  for  the  leg,  or  rather  for  the  ancle  and 
foot :  generally  used  by  English  writers  as  a  translation 
of  cothurnus,  caliga,  and  various  other  Greek  and  Latin 
words  denoting  different  kinds  of  boots,  Ac.  Hence 
buskin,  in  the  sense  of  cothurnus,  stands  for  the  tragic 
drama,  that  species  of  dress  having  been  worn  In  antiquity 
by  tragic  actors,  in  contradistinction  to  $occum,  the  hoot 
or  sock  woru  by  comedians,  and  used  for  the  comic 
drama. 


BUSTorBUSTO.  (It.  busto.)  In  Painting  and 
Sculpture,  the  head,  breast,  and  shoulders  of  the  human 
figure. 

BC'STARD.    s  Otis. 

BU'TTER.  (Gr./9ssrrs^s»,  from  f}*o<.  a  cow,  and  rv(t, 
chcetc  or  coagulum.)  The  oily  part  of  milk :  100  parts  of 
cream  contain  about  4*5  of  butter  and  3T>  curd  ;  they  are 
separated  by  the  process  of  churning,  during  which  the 
butter  aggregates.  Butter  soon  becomes  sour  and  rancid. 


unless  purified  by  melting  and  straining  it  so  as  to  separate 
curd  ;  ft  is  generally  preserved  by  the  addition 
Its  rutin  or  oily  part  has  been  called  butyrine. 


the 


Tolatlle^coropounds, 


adhering  curd  ; 
of  salt. 

When  converted  into  soap  it  Is  said.  In  addition  to 
usual  products,  to  afford  three  odorous  \ 
which  have  been  termed  by  1 
pric,  and  caproic  acids. 

BU'TTERFLY.  The  common  English  name  of  an 
extensive  group  of  insects,  as  they  appear  In  their  last 
and  fully  developed  state,  when  they  constitute  the  most 
beautiful  and  elegant  examples  of  their  class.  These  In- 
sects belong  to  the  order  l.epidoptera,  and  to  the  section 
Diurna  of  I^atrellle,  or  the  genus  Papitio  of  Linnsrui. 
(See  those  words.) 


The  changes  of  an  animal  form  produced  by  the  pro- 
gressive expansion  of  the  inclosed  organs  of  .the  body. 
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BUTTER  TREE. 

and  the  successive  shedding  of  the  outer  case  or  skin,  arc 
in  no  Instances  so  striking  or  so  extraordinary  as  In  the 
present  group  of  insects.  These  changes  or  metamor- 
phoses, as  they  are  commonly  but  incorrectly  termed, 
nave  been  a  favourite  theme  to  the  divine  and  the  poet, 
and  a  most  attractive  subject  of  research  to  the  natu- 
ralist. The  transition  of  the  humble  grub  to  the  gorgeous 
imago  is  the  subject  of  the  following  beautiful  passage  in 
the  classical  work  (the  Introduction  to  Entomology)  of 
Kirby  and  Spence  :  —  "  Were  a  naturalist  to  announce  to 

of  an  animal  which  for  the  first 
led  in  the  form  of  a  serpent ;  which 
etrating  into  the  earth,  and  weaving  a  shroud  of 
pure  silk  of  the  finest  texture,  contracted  itself  within 
this  covering  Into  a 

Ion,  for  three  years  longer, 
at  the  end  of  that  period  burst  Its  silken  cere- 
,  struggle  through  Its  earthy  covering,  and  start  Into 
day  a  winded  bird.  —  what,  think  you,  would  be  the  sensa- 
tion excited  by  this  piece  of  intelligence  ?  "  The  subter- 
raneous locality  of  the  Insect  in  its  passive  state,  and  the 
silLen  shroud,  are,  indeed,  less  applicable  to  the  butter- 
flle*  than  to  other  Insects  :  but  the  circumstances  attend- 
ing the  transformations  of  these  beautiful  objects  are  not 
less  remarkable  than  those  of  the  beetles  and  moths. 

The  eggs  of  the  butterfly  are  deposited  on  such  plants 
as  afford  the  nutriment  most  appropriate  to  the  cater- 
pillars that  are  to  be  excluded  from  them  ;  thus  the  com- 
mon white  butterfly  (Pier it  bratsi&e,  Latr.)  and  other 
sjiecies  oviposit  upon  cabbages,  and  hence  have  been 
termed  Bratticarite  :  the  gaudy  [>eacock-butterfly  lays 
her  eggs  upon  the  nettle.  The  eggs  arc  coated  with  a 
glutinous  secretion  as  they  are  excluded  from  the  parent, 
fend  thus  provided  with  the  means  of  adhesion  to  the 
leaves  or  stems  of  the  plants  selected. 

The  larvse  aro  long  and  cylindrical,  and  consist  of 
thirteen  segments,  Including  the  head  ;  they  have  eight 
feet,  and  nine  spiracle*  on  each  side.  Those  feet  which 
are  attached  in  pairs  to  the  first  three  segments  of  the 
trunk  inclose  trie  parts  which  are  developed  into  the 
permanent  legs  of  the  future  butterfly  ;  the  remaining  five 
pairs  of  feet  are  membranous,  short  and  thick,  and  are 
finally  lost  with  the  moultings  of  the  skin,  whence  they 
are  called  "  pro-legs  "  by  Klrby.  The  sides  of  the  head 
arc  studded  with  twelve  simple  globular  eyes,  extremely 
minute,  and  very  unlike  the  single  large  compound  eye 
of  the  perfect  Insect.  The  mouth  is  provided  with  an  ap- 
paratus characteristic  of  the  mandibulate  class  of  insects, 
having  a  pair  of  large  and  strong  horny  Jaws  working  in 
a  horizontal  plane,  and  representing  the  "  mandibular ;  " 
beneath  these  a  pair  of  smaller  and  softer  jaws  or  "  max- 
illa*," and  a  fleshy  lower  lip  or  "  lab  rum"  united  to  the 
latter,  and  which  Is  perforated  by  the  outlets  of  the  ducts 
of  the  complicated  apparatus  for  secreting  the  silk.  Such 
a  condition  of  the  "  instrumcnta  elbaria  or  mechanism 
of  the  mouth  Is  in  perfect  harmony  with  the  habits  of  the 
caterpillar,  and  with  the  part  assigned  to  this  larva  or 
masked  Lepjdnpterous  Insect  In  the  great  theatre  of  na- 
ture. It  is  'there  destined  to  crop  and  devour  the  solid 
succulent  parts  of  the  otherwise  too  luxuriant  vegetation, 
and  must  have  aws  arad  teeth  to  perform  its  task.  In 
its  subsequent  and  final  character  the  butterfly  luxuriates 
on  the  exquisitely  elaborated  juices  of  the  flower,  and 
the  power  to  raise  itself  above  the  dull  earth,  and 


BYSSUS. 

attachment,  is  looped  up  in  a  horitontal  position  by  a 
silken  band  or  sling  passing  round  the  body.  The  In- 
ternal margin  of  the  hinder  lower  pair  of  wings  is  concave 
or  folded,  and  the  tarsal  hooks  or  spurs  are  well  developed. 
These  are  the  butterflies  proper,  the  Papilionet  equttet 
of  Linnaeus.  Those  "  knights  "  which  bear  red  spots  on 
the  chest  arc  the"Trojans"  of  Linmrus,  and  those  without* 
red  spots  on  the  chest  bear  the  name  of  the  Grecian 
heroes.  Some  of  these  butterfly- knights  nave  the  anterior 
pair  of  feet  remarkably  shorter  than  the  others  ;  and 
this  arrest  of  development  would  seem  to  be  compensated 
by  greater  powers  of  flight.  The  butterflies  of  the 
section  thus  characterized,  or  the  NymphalicLr,  are  also 
remarkable  for  the  brilliancy  of  their  colouring.  Nume- 
rous other  sections  and  subdivisions  nave  I 
by  modern  entomologist*  upon 
modifications  of  the  antenna*  pal 
the  "Plebeian"  butterflies  of  Lint 
the  chrysalides  short,  and  the  tarsal  spun  of  the 


When  he  ■ 


r  he  .rrlTtn*  round  about  doth  fly 
bed  to  twd.from  one  u.  other  I-ocJct 


And  take*  SfrttT,  with  runout  bu»j  r>i-. 

Of  ever/  fio«rr  and  herb  there  vet  in  u 
No*  Ihit,  now  that,  he  uutrth  ttndcrl;. 

Yet  none  of  BMP  he  rutlelr  doe*  dlwmler ; 
Ne  wltb  hi.  feet  their  dlken  leave*  clef  arc, 
But  pasture*  on  the  pleasure  of  each  tuace. 

Hransaa. 

But  to  exchange  a  solid  for  a  fluid  diet,  the  instruments 
Ion  must  be  converted  into  those  of  suction, 
be  transfoi  mod  into  the  baus- 
Thls  is  effected  by  an  excessive  elongation 
of  the  maxillae,  which  are 
which  is  turned  towards  its 


on  that  side 
;  and,  by  the  union  of 
grooves  are  converted  into 


their  opposed  margins,  these  gi 

a  capillary  canal,  by  which  the  nectar  Is  pumped  up  into 
the  mouth.  When  not  In  action,  this  siphon  is  coiled  up 
in  a  series  of  spiral  turns,  and  is  protected  by  the  other 
parts  of  the  mouth,  which  retain  their  rudiment*!  con- 
dition. The  nymphs  are  almost  always  naked,  and  of  an 
angular  form  ;  they  are  generally  suspended  by  the  tail, 
and  reflect  more  or  less  of  a  golden  lustre,  whence  they 
are  termed  chrytalittet  and  aurelur.  Reaumur  has  given 
of  the  singular  operations  by  which  the 
their  aurelian  cases  to  the  points  of 
extricate  themselves  from 
ormation  is  completed, 
butterflies  have  all  their  six  feet  In  the  Imago 
alike  In  both  sexes  ;  and  t 


State  well 
chrysalis,  in 
17. 


are  extremely  i 

BU'TTEK  TREE^  A  remarkable  plant  found  by 
Park  in  the  interior  of  Africa,  especially  in  Bambarra, 
yielding  from  its  kernels,  by  pressure,  a  white,  firm,  rich 
butter,  which,  even  in  that  climate,  will  keep  well  for  a  year 
without  salt.  Another  species  is  the  Vhulwara  tree  of 
India  (Battia  butyracea),  whose  seeds  produce  a  firm, 
agreeable,  buttery  substance,  of  about  the  consistence 
and  colour  of  hog's  lard ;  it  is  used  medicinally  in  rheu- 
matic affections.  The  lllupte  tree  of  Coromandel  ( Battia 
loncifotta;,  and  the  Mad huca  tree  of  Bengal  (Battia  lati- 
Jotia),  are  other  species  having  similar  properties.  They 
are  large  tropical  tree*,  belonging  to  the  natural  order 
Sapouur*,  and  their  timber  It  sometimes  of  excellent 
quality. 

Hl  'TTEPR,  MINERAL.  A  name  given  by  the  old 
chemists  to  i  umc  of  the  chlorides  on  account  of  their  soft 
butyraceous  texture  when  recently  prepared ;  such  as 
butter  of  antimony,  qf  arsenic,  and  of  bitmulh. 

BU'TTERS,  VEGETABLE.  The  concrete  fixed 
oil*,  such  as  those  of  the  cocoa  and  chocolate  nuts,  of  the 
nutmeg,  Ac,  which  are  solid  at  common  temperature*. are 
often  distinguished  by  the  aliove  term. 

BU'TTON.  The  round  mass  of  metal  collected  at  the 
bottom  of  a  crucible  after  fusion,  or  which  remains  in  the 
cupel  in  the  process  of  assaying,  is  called  by  this  name. 

BU'TTRESS.  (Fr.aboutir,  to  lie  out.)  In  Archi- 
tecture, a  mass  of  brickwork  or  masonry,  built  to  resist 
the  horizontal  thrust  of  another  maaa.  Buttresses  are 
much  used  in  Gothic  architecture,  tq  resist  the  thrust  of 
the  vaulting  which  covers  the  naves  and  aisles  of  cathe- 
drals.   When  open  they  are  called  flying  buttresses. 

BUTTS.    Short  ridges  of  different  lengths,  which 
necessarily  occur  in  the  angle  of  a  field  when  the  direction 
of  the  ridges  is  not  parallel  to  one  of  the  sides. 
BU'ZZARD.   See  Falco. 

B  Y'ARD.  A  niece  of  leather  crossing  the  breast,  used 
by  the  men  who  drag  the  sledges  In  coal  mines. 

BY-LAWS,  or  BYE-LAWS.  (The  first  syllable 
from  the  Danish  By,  town  or  hamlet, )  Orders  and  con- 
stitutions of  corporations,  courts -leet  and  courts-baron, 
commoners,  or  inhabitants  of  vUls,  Ac,  of  which  the 
effect  Is  to  impose  obligations  not  enforced  by  common  or 
statute  law.  The  validity  of  by-laws  rests  on  the  autho- 
rity of  the  parties  making  them,  established  either  by 
immemorial  custom,  or  by  their  corporate  character  ,  for 
the  power  of  making  by-laws  Is  Inherent  In  a  corporation. 
But  the  superior  courts  of  law  have  the  power  of  an- 
nulling a  by-law,  If  it  be  unreasonable,  or  in  restraint  of 
trade,  or  imposing  a  charts  without  any  apparent  bencSt 
to  the  party,  Ac.  By  the  Municipal  Corporations  Amend- 
ment Act  (ft  A  6  W.  4.  c.  76.  v  90." 
made  by  tht 
valid  unless 
days. 

BYRE.    A  word  used  In  Scotland  for  a  cow  house. 

BY'RRHUS.  A  Linnaan  genus  of  minute  Clavicorn 
Coleopterous  Insects,  now  the  type  of  a  family,  including 
those  pests  of  museums  which  reed  in  the  larva  state  on 
bird-skins,  preserved  insects,  Ac.  The  genera  in  this 
family  arc  Bvrrkut  proper,  Simplocaria,  Oomorpkus, 
Synealapta,  Sotodendron,  Atpidtphorut,  Trtnodct,  and 
Anthrenut.  Of  the  latter  genua  there  are  six  British 
species,  of  which  the  Anthrenut  mutaorum  may  be  re- 
garded as  the  type. 

BY'SSIFERS,  Byttifrra.   (Lat.  Byssus,  and  fero,  / 
carry.)    A  family  of  Lamellibranchlatc 
Molfusks,  comprehending  those  species  which  are 
tached  to  foreign  bodies  by  means  of  a  " 

BY'SSOLITE.  (Gr./Wsr./or, 
A  sort  fibrous  mineral  from  the  Alps. 

BY'SSL'S.    ( Gr.  fiurnt,  fine  flax.) 
shining  semltransparent  b 
by  a  gland  at  the  base  ol  the  foot  In 
chiate  Bivalves,  and  serving 
submarine  rocks  or  other  foreign 

Byssus.  A  name  formerly  given  to  all  those  fila- 
mentous plants  which  inhabit  cellars  and  other  under- 


76.  1 90.)  by-laws  are  to  be 
il  of  the  'borough,  and  to  be 
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BYZANTINE  HISTORIANS. 


es,  and  on  which  no  fructification  it 
.  it  was  also  applied  to  vegetation  of  a  similar  kind 
when  found  growing  in  the  air.  It  is  now  certain  that  a 
large  number  of  these  supposed  pl.uits  arc  merely  the 
young  state  of  certain  kinds  of  fungi,  or  other  plants  of 
•»  low  organization  ;  and,  although  a  few  species  arc 
Kill  retained  in  the  genus,  a*  By  sun  fioccosa,  and  others, 
it  b  by  no  means  certain  that  they  are  really  of  a  different 
nature. 

BYZA'NTINB  HISTORIANS.  A  series  of  Greek 
historians  and  authors,  who  lived  under  the  Eastern  Em- 
pire between  the  6th  and  the  15th  centuries.  They  may 
or  divided  into  throe  classes  :  1.  Historians  whose  works 
form  a  continuous  history  of  the  Byzantine  Empire  from 
the  fourth  century  of  the  Christian  era  down  to  the  Turk- 
ub  conqoe»t  of  Constantinople.  Titer  are  nearly  thirty 
is  number,  with  various  shades  of  llternry  merit ;  but 
their  work*  constitute  the  almost  only  authentic  source 
tf.r  i  :->rv  ..i  that  >  \<  utful  pern.*!  I  (•er<«-ral  chro- 
nicler* or  historians,  whose  works,  embracing  a  wider 
ran itf  than  those  of  the  former,  treat  chiefly  of  the  chron- 
<«raphy  of  the  world  from  the  oldest  time*.  3.  Authors 
who  confined  their  attention  to  the  politics,  statistic*,  an- 
tiquities, manner*,  Ac.  of  the  Roman*.  These  two  chutes 
o  .-riluui  .1  amount  also  to  about  thirtv,  awl  their  writings 
five  an  excellent  illustration  of  the  times  of  which  they 
treat,  whether  as  historians,  chroniclers,  antiquaries,  or 
,.  :t;>  in.-  The  w<»rW»  ..f  the  Byzantine  lnst<>ti,.i)s.  \e. 
were  collected  and  published  by  order  of  Louis  XIV.  in 
36  vols,  folio,  Paris,  1645-1711. '  Another  and  more  com- 
plete edition  was  published  at  Venice  in  1729  and  the 
his* wing  years.  Beside*  those  many  of  the  Byzantine 
historians  were  published  separately  at  different  place*. 
But  all  that  had  previously  been  done  to  evince  the 
of  these  historians,  by  the  publication  of 
k  was  destined  to  be  eclipsed  In  our  own 
irofestor  Nlebubr 

of  the  Byxa 


The  late  professor 
fur  the  task  by  hi* 


CI    I  OtHOIIOt  , 

till  hU  d 
y  appeared  ;  and  the 
!•  entrusted  to  Becker, 


1838),  which  he 
l'p wants  of  M  volumes 
editorial 


of 
dis- 


C,  the  third  letter  of  the  English  and  most  other 
Y.  «!.  alphabet*,  la  borrowed  immediately  from  the 
l.iiiu  alphabet,  in  which  it  first  appear*  ,  hut  l|  ilrrh  ed 
originally  from  the  m  or  y  of  the  Greeks.  In  English  it 
is  pronounced  like  *  before  e  ami  i,  and  like  k  before  a,  o, 
»,  and  may  consequently  be  considered  as  superfluous  In 
the  alphabet.  According  to  orthographera  there  are  few 
letter*  so  susceptible  of  interchanges  as  this  letter,  and 
much  ingenuity  has  been  expended  in  exhibiting  It*  con- 
vertibility. As  an  abbreviation,  C  is  used  in  ancient 
1.  for  Caliss,  Caesar,  Consul,  Civitas,  Ac. ;  and  as  a 
si  for  a  hundred.  It  was  the  symbol  of  condcrn- 
In  the  Roman  tribunals  (being  abbreviated  for 
;  and  was  consequent!  v  termed  liter  a  triitis,  ' 
iction  to  A  (used  for  Absolvo) 

It  ft  a  eh* 

S*r  Mcmc 

CAA'BA.  The  famous  square  itone  In  the  temple  or 
flf  t'f.'Ot,  t}i<*  o»*jcot  of  the  ttclor«iiion  of  the  entire  IWon<im- 
medan  world.  According  to  the  tradition  of  the  Arabs, 
it  U  the  first  spot  on  earth  which  was  consecrated  to  the 
the  Deity,  having  been  presented  by  the  angel 
to  the  patriarch  Abraham  on  the  occasion  of 
building  of  the  temple.  As  is  well  known,  Mohammed 
oined  all  hi*  follower*  to  visit  the  shrine  of  Mecca 


In  their  lifetime  ;  and  to  preserve  continually  on 
their  minds  a  sense  of  their  obligation  to  perform  this 
doty,  he  directed  that  in  all  the  multiplied  act*  of 
devotion  which  his  religion  prescribe*,  true  believer* 
should  always  turn  their  faces  towards  this  holy  place, 
railed  KebLa.  It  may  be  added,  that  the  eastern  author* 
're.]iiently  designate  the  temple  In  which  the  square 
(tone  is  concealed,  with  all  its  appendage*,  as  Caaba. 

CABA'L.  (Fr.)  In  History,  was  applied  originally  to 
the  Ave  cabinet  ministers  of  Charles  II.  —  Clifford,  A»hiey, 
I'^-km gharri.  Arlington,  and  Laud  rdali —  u  h  initial* 
happened  to  form  the  word  ;  and  it  ha*  since  been  used  for 
*  junto  of  individuals,  who,  too  insignificant  in  point  of 
(•ambers  to  form  a  party,  endcarour  to  effect  their  pur- 
pose* br  underhand  measure*. 

CA'BALA.  A  Hebrew  word  signifying  the  oral  tra- 
dition which  the  Rabbins  conceive  to  complete  the  system 
m  acriptural  Interpretation.   They  maintain  that  It  was 
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CABLE. 

Abraham  and  Mose*.  by  direct  revelation  ,  but  that  since 
the  time  of  Esdra*  the  memories  of  the  priests  and  elders 
have  sufficed  to  preserve  it  in  all  It*  purltv.  A*  the 
Masora  details  the  literal  explanation  of  the  language  of 
scripture,  so  the  Cabala  reveals  the  hidden  truth*  of 
which  it  is  the  symbol.  Every  sentence,  word,  and  letter 
of  the  inspired  volume  contain,  according  to  these  inter- 
preters, a  figurative  as  well  as  a  direct  sense.  The  former 
is  also  not  uncommonly  manifold  ;  and  a  word  may  be 
interpreted  according  to  the  arithmetical  power  of  the 
letter*  which  compose  it,  which  species  of  cabala  I*  called 
gematria  ;  or  according  to  the  meaning  of  each  individual 
Tetter,  the  entire  word  thua  constituting  a  sentence, 
which  is  called  notaricon ;  or  finally  according  to  certain 
transpositions  of  the  letters,  which  Is  denoted  by  the 
term  thernmrah.  What  the  mysterious  doctrines  of  the 
cabala  which  were  thus  discovered  actually  were,  is  not 
very  clearly  ascertained ;  but  the  system  seems  to  have 
been  an  invention  of  the  philosophising  Jews  of  the  latter 
centuries  preceding  our  era,  with  the  view  ol  accommo- 
dating the  speculation*  of  the  Gnostic*  to  the  religion  of 
the  Old  Testament. 

The  Christian  caballst*  in  later  time*  practised  a  kind 
of  magic  under  this  name,  pretending  to  the  power  of 
divination  by  certain  combinations  * 
r actor*. 

CABA'LLUS.    In  Mythology.  St 

CABIA'I.  In  Zoology,  the  name  under  which  the 
Capibara  or  water-hog  (Hydrochorut  cajiibara,  Erxl.)  is 
described  by  Buffon.   See  Capibara. 

CA'BINRT.  In  Politics,  the  governing  council  of  a 
country :  from  the  cabinet  or  apartment  in  which  the 
ruler  transacts  public  business  and  assembles  his  privy 
council.  In  England  a  few  of  the  ministers  only  arc  ex 
officio  members  of  the  cabinet.  The  ministers  who  are 
raised  to  this  honour  are  styled  by  way  of  eminence 
Cabinet  ministers,  and  are  more  immediately  responsible 
for  the  acts  of  the  sovereign,  as  well  as  for  public  mea- 
sure*. The  distinction  between  the  king's  cabinet  minis- 
ter* and  the  rest  of  his  privy  council  seems  not  to  have 
been  established  in  public  usage  In  England  before  the 
reign  of  William  III. 

CAB'IRl.  In  Pagan  Mvthology,  sacred  priests  or 
deified  heroes,  venerated  by  the  Phoenicians  originally  aa 
the  founders  of  religion.  Varioua  opinions  have  been 
entertained  concerning  the  nature  and  origin  of  the 
Cablrl ;  but  from  the  multiplicity  of  names  applied  to 
them,  together  with  the  profound  secrecy  observed  in  the 
celebration  of  their  rites,  an  almost  impenetrable  veil  of 
mystery  has  been  thrown  around  their  history.  They  seem 
to  have  been  men  who,  having  communicated  the  art 
of  melting  metals,  Ac,  were  deified  by  a  grateful  posterity. 
Their  worship  was  chiefly  cultivated  In  the  island  of 
Samothracia,  whence  it  was  afterwards  transferred  to 
Lemnos.  Imhros.and  certain  towns  of  Troaa.  (Strabo,  x. 
473.)  They  were  styled  the  offspring  of  Vulcan,  though 
their  name  waa  derived  from  their  mother  Cabers, 
daughter  of  Proteu*.  Their  number  i*  varioualy  given. 
Those  who  were  initiated  in  their  rite*  were  held  to  be 
secured  against  all  danger  by  sea  and  land.  Their  distin- 
guishing badge  was  a  purple  girdle.  An  ingenious  account 
of  the  Cablrl  has  been  given  by  Professor  MUller  of  Gbt- 
tingen,  in  a  dissertation  appended  to  his  work  on  Orcho- 
menus,  wherein  he  reject*  the  Phoenician  or  oriental 
oricin  of  the  Cabiri,  and  regards  their  worship  as  purely 
Pelasgic,  and  down  to  a  certain  point  theprinctpal  religion 
of  the  Greek*. 

CA'BLE.  (Gr.  »«s-X<*»,  a  rope.)  The  rope  or 
by  which  the  anchor  of  a  ship  i* Tield.  Cable*  in  " 
until  within  a  recent  period,  were  usually  n 
hemp,  but  of  late  year*  Iron  chains  have  come  much  into 
use.  A  hempen  cable  of  12  inches  girth,  and  length  120 
fathoms,  weighs  3075  lbs.  Since  the  weights  of  two  cables 
of  equal  lengths  will  be  aa  their  sections,  or  squares  of 
the  girths.  It  is  easy  to  deduce  the  following  rule  for  the 
weight  of  any  hempen  cable  :  —  Multiply  the  square  of  the 
girth  in  inches  by  '21*3  (or  21  nearly  enough),  the  product 
is  the  weight  in  lb*.  Since  also  as  the  breaking  strain, 
or  resistance  against  the  force  to  part  the  cable,  will  be 
as  the  section,  it  will  be  as  the  weight,  and  will  be  found 
nearly  by  dividing  the  weight  in  lbs.  by  100 ;  the  quotient 
i*  the  breaking  strain  in  tons.  This  rule  I*  of  course 
liable  to  great  uncertainty  from  the  quality  or  wear  of 
the  cable.  Chain  cables  possess  great  advantages  over 
hempen  cables  ;  they  are  not  liable  to  be  destroyed  by 
chafing  on  rocky  grounds,  nor  to  become  rotten  and  in- 
secure from  alternate  exposure  to  the  air  and  water  ;  and 
by  reason  of  their  greater  weight  the  (train  ia  exerted  on 
the  cable  rather  than  on  the  ship.  In  order  that  the  ship 
may  be  enabled  to  let  slip  her  cable  in  case  of  necessity, 
chain  cables  are  furnished  with  bolts  at  distances  from 
each  other  of  a  fathom  or  two,  which  can  be  readily  with- 
drawn. A  chain  of  which  the  section  is  I  inch  in  diameter 
breaks  with  16  tons  ;  such  a  chain  is  equivalent  to  a  If) inch 
hemp  cable  nearly.  And  the  dimensions  of  the  chain  cable 
corresponding  to  any  hemp  cable  are  therefore  easily 
by  merely  dividing  the  circumference  of  the  r 
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CABLED. 

of  every  part  of  the  chain  is 
lUfartorr.     The  first 


patent  for  a  chain  cable  was  taken  out  in  1 80S  by  Mr. 
Slater,  a  surgeon  in  the  Royal  Navy. 
CA'BLED.   in  Architecture,  the  filling  up  the  lower 
of  the  flute  of  a  column  with  a  cylindrical  piece  like 


CABCMBE.F..  (Cabomba,  the  name  of  one  of  the 
genera. )  In  Botany,  the  name  given  by  Richard  to  the 
natural  onler  now  called  Hydr-'prltidc.r. 

CA'CHALOT.  In  Ichthyology,  a  name  for  the  sper- 
maceti or  sperm  whale  ( Phyteter  macrocephalui.  Linn.). 

CACHE'T,  LETTRES  DE.  In  France,  under  the 
ancient  government,  letters  signed  with  the  private  seal 
(cachet)  of  the  king.  As  warrants  for  the  detention  of 
private  citizens,  they  appear  to  have  been  rarely  em- 
ployed before  the  17th  century.  In  the  reign  of  Louis 
X I V.  their  use  became  frightfully  common.  But  in  other 
respects  they  had  been  not  unfrequently  made  use  of. 
even  in  earlier  times,  to  interfere  with  the  course  of 
justice ;  as,  by  way  of  injunction  to  a  party  not  to  exer- 
cise certain  authority,  or  pursue  certain  legal  stem,  Ac, 
Lettres  de  cachet  were  never  so  multiplied  as  under  th< 
administration  of  Cardinal  Fleury :  not  less  than  80,000 
are  said  to  have  been  Issued,  without  any  legal  judgment, 
in  the  proceedings  against  the  Jansenists.  Fifty-nine 
arc  said  to  have  been  ls»ucd  against  the  family  Mlrabeau 
In  the  reigns  of  Louis  XV.  and  XVI.,  of  which  twenty- 
two  against  the  famous  count  himself.  So  scandalously 
were  they  abused,  that  there  is  an  instance  of  a  countess 
obtaining  one  for  the  Imprisonment  of  her  maid,  who  had 
moated  some  scandal  against  her  !  They  were  abo- 
lished Jan.  15.  1790. 

CACIIE'XIA.  (Gr.  mmmh.  bad.  and  a  habit.) 
A  bad  state  or  habtt  of  body  ;  whence  the  term  cachexia?, 
or  cachectic  disorders. 

CA'CHOLONG.  A  milk-white  chalcedony,  ori- 
ginally round  on  the  borders  of  the  river  Cach  in  Bucha- 
ria.  Cholong.  in  the  language  of  the  Calmucks.  la  Mid 
to  signifj  ;i  stone. 

CACHU'NDE.  A  celebrated  Chinese  medicine, 
composed  chiefly  of  aromatic  stimulants. 

CA'COD.E  MON.  {Gr.  wlxiijun,  an  evil  spirit.) 
Set'  Dcmon 

CACO'PHONY.  (Gr.  ssstr.W.  and  :*»r,  a  tound.) 
In  Rhetoric,  a  defect  of  style,  consisting  in  a  harsh  or  dls- 
a;,'n-.  ,iM.'  sound  produced  by  the  meeting  two  or  more 
letters  or  syllables,  or  by  the  too  frequent  repetition  of 
the  same  letters  or  syllables :  e.g. 


CACTA'CE.f:.  (Cactus,  one  of  the  genera.)  A  small 
natural  order  of  Exogens,  remarkable  for  their  gay  and 
large  flowers,  and  for  the  grotesque  forms  of  some  of  the 
species.  They  arc  found  wild  in  hot  dry  countries,  in 
arid  situations,  where  they  are  enabled  to  exist  because  of 
the  thickness  of  their  skin,  which  allows  very  little  moist- 
ure to  be  lost  through  It.  Many  of  the  species  are  like 
succulent  Euphorbias,  from  wnich  they  are  however 
known  by  their  not  milking  when  wounded.  All  the 
species  are  harmless  ;  tome  have  eatable  fruit ;  and  one, 
the  Otmntia  eochinilltfera,  is  the  favourite  liaunt  of  the 
cochineal  insect. 

CA'CUS.  In  Fabulous  History,  the  son  of  Vulcan,  a 
robber  of  Italy,  whose  dwelling  was  in  the  Aventine 
wood.  Ills  exploits  form  the  subject  of  a  fine  episode  in 
the  8th  book  of  the  A  neid.  He  was  represented  as  a 
frightful  monster  of  enormous  strength,  who,  after  a  long 
life  of  crime,  was  at  length  slain  by  Hercules,  from  w  hom 
he  had  stolen  some  oxen.  To  express  his  gratitude  for  his 
victory,  Hercules  erected  the  Ara  Maxima;  and  Evander, 
with  his  infant  colony  of  Arcadians,  performed  divine 
honours  to  Hercules  as  their  benefactor. 

CA'DDICE-WORMS.  or  CASE-WORMS.  The 
larvae  or  grubs  of  the  Trichoptcrous  insects  are  so  called, 
on  account  of  being  inclosed  in  a  sheath  or  case.  This  is 
always  composed  of  extraneous  substances  glued  together 
by  a  cement  excreted  from  the  skin  of  the  grub ;  and 
different  species  of  the  Caddis-worm  protect  themselves 
by  means  of  different  materials  thus  joined  together. 
Some,  which  pass  their  larva  state  under  water  and 
creep  along  the  bottom,  combine  bits  of  sticks  or  rushes 
with  small  pebbles  or  shells,  to  make  their  cases  heavier 
than  water ;  others,  which  float  on  the  top  and  gather 
their  food  from  thence,  form  a  slight  and  slender  tube  of 
a  narrow  slip  of  grass,  which  is  rolled  round  the  body  in 
a  spiral  direction,  with  the  edges  so  nicely  fitting  as  to 
seem  but  one  piece.  In  every  case  the  worm  adheres  bv 
•  pair  of  hooks  at  Its  hinder  extremity  to  the  bottom  of 
the  sheath,  and  only  protrudes  the  head  and  two  follow- 
ing segments,  the  skin  of  which  Is  harder  than  that 
covering  the  rest  of  the  body.  Thoso  which  creep  at  the 
bottom  drag  themselves  along  by  means  of  their  man- 
dibles. At  the  conclusion  of  their  existence  as  grubs, 
they  moor  their  case  to  some  large  stone  or  other  fixed 
and  submerged  body,  and  close  the  outlet  by  a  net-work 
»f  threads,  which  prevents  the  entry  of  any 


CADET, 
inimical  Intruder,  but  admits  l 

spiration.  They  then  cast  their  outer  skin,  and  for  i 
while  remain  In  the  usual  passive  condition  of  a  pupa 
and  now  the  organising  energy  is  vigorously  effecting 
the  wonderful  changes  which  lead  to  the  full  ncrfectior 
of  the  insect.  But.  as  it  w  ould  be  obviously  dangeroui 
to  the  air-breathing  imago  to  be  excluded  in  its  firs 
feeble  ktate  under  water,  the  pupa  here  exhibits  a  I  cm  d 
motive  power  which  is  without  a  parallel  in  other  orden 
of  the  metamorpbotic  insects :  being  provided  with  a  pal: 
of  small  and  sharp  hooks  at  the  head,  it  cuts  the  thread) 
with  which  In  a  previous  state  it  had  confined  itself,  am 
creeping  out  of  the  water  casts  off  its 


emerges  a  .May-fly  or  Phryganca. 

CA'DENCE.  (Ital.  cadenza,  a  falling.)  In  Music 
the  conclusion  of  a  song,  or  of  some  parts  thereof,  ii 
certain  places  of  the  piece,  dividing  it  as  it  were  Into  s< 
many  numbers  or  periods.  The  cadence  takes  placi 
when  the  parts  fall  or  terminate  on  a  note  or  ebon 
naturally  expected  by  the  ear,  just  as  a  period  closes  tin 
sense  in  the  paragraph  of  a  discourse.  A  cadcnc< 
is  either  perfect  orlmperfect.  The  former  when  it  con- 
sists of  two  notes  sung  after  each  other,  or  by  degree! 
conjoined  in  each  of  the  two  parts,  the  harmony  of  the 
fifth  preceding  that  of  the  key  note  ;  and  it  is  calUt 
perfect,  because  it  satisfies  the  ear  more  than  the  lat- 
ter. The  latter  Imperfect  ;  that  Is,  when  the  key  note 
with  Its  harmony  precedes  that  df  the  fifth  without  it« 
added  seveuth.  A  cadence  is  said  to  be  broken  or  in- 
terrupted when  the  bass  rises  a  major  Or  minor  second 
instead  of  falling  a  fifth. 

CADE'T.  (Fr.)  A  pupil  in  a  military  academy,  whose 
aim  is  to  qualify  himself,  by  a  due  course  of  study,  tr 
enter  the  service  of  Her  Majesty  or  that  of  the  East  India 
Company  as  an  officer  of  the  line,  artillery,  or  engineers 
In  this  country  there  are  three  grand  institutions  for 
the  education  of  cadets:  Sandhurst  for  the  British  line 


at  Sandhurst  was  I 
of  affording  general  and  professional  instruction"  to"  the 
sons"  of  private  or  military  gentlemen,  with  the  view  ol 
their  obtaining  commissions  in  the  British  army  without 
purchase.  Before  the  commission  is  conferred,  the  cadet 
must  undergo  an  examination  before  a  competent  board 
in  the  classics,  mathematics,  military  drawing,  Ac.  The 
expenses  of  this  academy  were  formerly  defrayed  by  go- 
vernment ;  but  a  change  was  recently  Introduces!,  by 
which  the  sons  of  private  gentlemen  must  pay  an  annual 
sum  of  12-W-,  and  the  sons  of  general  or  othe 
less  sums  in  proportion  to  their  rank. 
The  academy  at  Woolwich  was  established 


view  of  qualifying  cadets  for  the  artillery  or  engineers  ; 
and  to  this  institution  the  master-general  of  the  ordnance 
has  the  sole  right  of  granting  admission.  As  the  nature 
of  the  establishment  at  Woolwich  requires  the  prosecution 
of  a  more  strict  and  professional  course  of  study  than  at 
Sandhurst,  the  attention  of  the  cadets  is  specially  di- 
rected to  geography;  general  history,  ancient  and  modern; 
modern  languages  ;  military  drawing  and  surveying ;  ma- 
thematics ;  engineering  and  fortification.  After  the  lapse 
of  four  years,  generally,  the  cadets  undergo  an  examinntior 
in  the  above-mentioned  branches  of  science;  when  th< 
most  distinguished  are  selected  for  the  engineers,  the 
others  for  the  artillery.  And  here  it  may  be  observed 
that  not  merely  the  cadet  academy,  but  tbe  whole  va*l 
establishment  at  Woolwich,  its  arsenal,  its  repository,  iti 
laboratory,  are  component  parts  of  one  and  the  same 
great  school  of  military  science. 

As  the  college  of  Addiscombe  Is  established  for  th< 
education  of  officers  oT  the  line,  artillery,  and  engineer! 
fnr  the  Indian  army,  the  plan  of  instruction  pursued  then 
combines  the  two  systems  adopted  at  Sandhurst  and  a: 
Woolwich.  In  order  to  become  a  cadet  in  this  institu 
tlon,  it  is  necessary  to  have  the  promise  of  a  com  mis 
sion  from  a  director  of  the  East  India  Company  ;  ani 
after  a  prescribed  examination,  an  appointment  is  ob 
taincd  In  one  of  the  branches  of  the  Indian  array,  ac 
cording  to  the  merit  or  pleasure  of  the  cadet.  We  ma] 
here  incidentally  remark,  that  no  cadet,  even  after  beini 
thoroughly  versed  In  the  theory  of  military  science 
is  suffered  to  join  the  engineers  either  of  the  Queen': 
service  or  that  of  the  ¥..  I.  Company,  before  he  hai 
gone  through  a  regular  course  of  practical  instruction 
In  sapping,  mining,  and  the  whole  processes  of  a  siege 
as  well  as  in  other  departments  of  field  engineering 
pontooning,  the  construction  of  military  bridges.  Arc. 
In  the  admirable  establishment  for  these  purposes  a 
Chatham.    (  United  Si-reice  Jour.) 

In  France  the  academies  for  cadets  which  existed  pre 
vloiLsly  to  the  French  Revolution  have 
the  I'olytecnic  schools. 

The  Hutch  possess  twoir 
at  Breda,  the  other  at  Delft. 

In  the  United  States  there  Is 
principle  as  that  at  Addiscombe. 

In  Germany  every  small  state  has  a 


;ot> 


thosam. 
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what  those  at  Berlin,  Vienna,  and  Munich  are  on  to  ex- 
tensive a  scale  as  to  challenge  a  com(iarison  with  any 
institutions  in  Europe.  In  Germany,  too,  the 
has  a  wider  signification  than  in  this  country, 
to  those  persons  who,  without  having  fre- 
rmlitary  school,  join  the  army  in  the  expectation 
j  a  commission  when  they  have  gained  a  com. 
knowledge  of  the  service. 
In  Russia  there  is  a  famous  academy  for  cadets,  which 
Anna  at  St.  Petersburg  in  1732  .  and 
has  afforded  instruction  in  military 
d*  of  «>**}  pupils,  many  of 
i  in  the  annals  of  Russian  11 

^A'DI.  (In 


Vrabic,  a  Judge.)  Among  the  Turks 
es  are  styled  Cadi.  The  Spanish  Al- 
ls derived  from  the  same  root. 


CALATHIUM. 


CAFFE'IN. 


A  bitter  cjystallizahle  substance  < 
tain.  .1  in  coffee.  A  portion,  of  it  volatilises  during 
routing  of  coffee.  It  has  not  been  applietl  to  any 
^AlllK'R.  (Fr.)  Derived  bv  some  from  the 
codex,  by  others  from  quat,mio%  It  signifies  in  its 
sense  a  number  of  sheets  of  paper  loo»ely  tied  toL 
In  French  history,  It  denotes  the  reports  and  proceedings 
of  certain  assemblies  ;  as  those  of  the  clergy,  the  states 
general,  the  notables,  Ac.  The  famous  cahlers  presented 
by  the  states  general  to  the  king  of  France  at  their 
24th  of  June,  17«9,  contain  the  best 


JA'DMIUM.  A  white  metal,  much  like  tin  ;  It  fuses 
and  volatilizes  at  a  temperature  a  little  below  that  at 
which  tin  melts.  Specific  gravity  about  9.  Its  ores  arc  a«- 
with  those  of  zinc.  It  was  discovered  in  1*18  by 
Stromeyer  of  Gottingen.  Its  equivalent  number 
It  forms  a  yellow  salifiable  oxide,  composed  of ' 
cadmium  +  8  oxygen  —  64  oxide  . of  cadmium.  Its 
city  prevents  its  employment  in  the  arts,  but  the 
oxuie  ha*  been  used  as  a  pigment. 

CADC'CEUS.  In  Antiquity,  a  rod  of  laurel  or  j 
olive  with  a  representation  of  two  snakes  twisted  round  ' 
it-  Ie  was  the  symbol  of  peace,  and  formed  the  chief , 
badge  of  the  Grecian  heralds,  whose  persons  were  held  | 
sarrud.  lu  Mythology,  the  Caducous  was  the  symbol  of 
Mercury,  thence  called  Caducifer,  to  whom  it  was  said  to  ] 
!-_n,-  be« >n  presented  by  Apollo  In  return  for  hU  invention 

^CJirJU'CIBR'ANCHIATES.  (Lat.  csducus./*f»i»ir,- 
branchist,  gills.)  Those  Batrachians  which  undergo  a 
metamorphosis,  and  lose  their  branchial  apparatus  before 
«rriving  at  the  period  of  maturity ;  as  the  frog,  toad,  sala- 
mander, and  newt. 

CAD  I '»oi'S.  (Lat.cado,  I  fall.)  In  Botany,  when 
s  part  is  temporary,  and  soon  disappears  or  falls  off. 

CX'CA.  ( Lat-  csecus, blind. )  In  Comparative Anatospy, 
tv  Mi-id  pro*  «•»*«  »  of  thi  aliment  irj  i  anal  are  generally 
so  called.  Those  in  fishes  occur  at  the  beginning  of  the  in- 
testines, where  they  are  often  numerous  and  long,  repre- 
senting the  pancreas.  In  birds  they  are  found  near  the 
r,u...:i  uf  the  intestines,  and  are  generally  two  in 
In  mammals  the  caecum  Is  commonly  single,  and 
at  the  beginning  of  the  large  intestines  ;  it  is  of 
size  in  the  herbivorous  species  with  simple 
In  the  lower  animals  the  intestinal  glands 
width  communicate  with  the  intestines  generally  retain 
"twir  primitive  form  of  caeca. 

blind.)  In  Human  Anatomy, 
in  which  the 
The  esecura  is  a  kind  of 
to  the  intestinal  canal,  open  at  one  end  only, 
gut;  it  ha*  a  small  process  at. 
I  to  it,  called  the  appendix  aeci  vermtfbrmu. 
C.E'SAR-  This  title,  originally  the  name  of  a  branch 
of  the  Julian  family  at  Rome,  was  assumed  as  a  mark  of 
dignity  by  the  emperors  after  Nero.  It  became  subse- 
«,urntly  the  title  of  the  presumptive  heir  to  the  empire, 
sad  the  next  title  of  dignity  after  Augustus:  but  was 
superseded  In  the  Greek  empire  under  Alexis  Comnenus 
by  that  of  Sebastocrator.  la  the  West,  it  was  assumed 
by  the  emperors  of  Germany ;  and,  in  German  "  Kaiser," 
is  now  the  peculiar  title  of  the  emperor  of  Austria,  who 
ku  succeeded  to  several  of  the  dignities  of  the  former. 

CCS  A' BEAN*  OPERATION.  The  extraction  of 
the  chtld  from  the  womb  by  an  operation.  Julius  Ctrsar 
if  said  to  have  been  thus  brought  into  the  world. 

CJESU'RA.  (Lat.  csedo,  /  cut.)  In  prosody,  a 
metrical  break  in  the  verse,  occasioned  by  the  separation 
of  the  Ant  syllable  of  a  foot,  forming  the  last  of  a  word, 
from  the  next  syllable,  forming  the  first  of  another.  In 
the  Latin  hexameter  the  principal  caesura,  without 
which  the  line  is  unmusical,  occurs  generally  alter  the 
i«th.  sometimes  not  until  after  the  fourteenth  time 


peculiar  acid  discovered  by 
Caventou  in  the  bark  of  the  cainca  root, 

of 


(Lat.  csreus,  blin, 
the  first  portion  of  the  large 
uemn  terminates  by  a  valve.  ' 


long  syllable  containing  l\ 
e  one :  see  Rbythm)  ;  thus, 


two  times,  each  short 


1 


n.Kju.  Ucus  | 

The  slight  pause  which  follows  the  syllable  at  which  tho 
interruption  takes  place  is  termed  the  csrsural  pause. 
Is  English  verse  a  line  is  frequently  musical  without 
any  caesura  at  all ;  i*.  e.  In  which  the  pause  takes  place 
Always  at  the  end  of  a  foot.  But  a  caesura  in  the  middle 
cf  the  third,  and  In  the  middle  of  the  fourth  foot  of  an 
heroic  verse,  are  by  no  means  uncommon,  and  parti- 
cularly appropriate  In  Wank  verse.^in^  "^ich  they  re- 

I  ting;  thr  Mjfa  i  I  who  Ulcli  uni 

Of  nuai't  lint  disobnUenrv  i  sml  th*  fruil. 

la  the  first  or 
U*  Utter  in  the  I 
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,  Is  in  the  third,  In 


CAI'NITES.  A  strange  sect  of  heretics,  who  ap- 
peared about  ISO,  a.u.  They  probably  originated  in 
some  of  the  various  schools  of  Manicheism  ;  and,  if  their 
doctrines  are  truly  reported  to  us.  they  are  said  to  have 
asserted  that  the  power  which  created  heaven  and  earth 
was  the  evil  principle ;  that  Cain,  Esau,  Korah,  the 
people  of  Sodom,  and  others  whom  the  Old  Testament 
represents  as  victims  of  peculiar  divine  judgments,  were 
in  fact  children  of  the  good  principle,  and  enemies  of  the 
evil.  Some  of  them  are  said  to  have  published  a  gospel 
of  Judas  on  the  same  principle.  The  Qulntilianists,  to 
called  from  a  lady  named  QututlHa,  of  whom  Tertullian 
speaks,  w  ere  an  offset  of  this  sect. 

CA  IUA,  CA  IRA.  (Literally,  it  (the  Revolution) 
shall  go  on.  )  The  burden  of  a  famous  revolutionary  song, 
which  was  composed  In  the  year  1790  in  denunciation  of 
the  French  aristocracy.  The  tune  and  sentiments  of 
this  song  were  much  inferior  to  those  of  the  Marseillaise 
Hymn  ("  Allons  enfans  de  la  patrie"),  the  object  of 
which  was  to  rouse  the  French  to  defend  their  country 
against  forei»m  aggression. 

CAIRN.  A  word  of  Celtic  origin,  used  to  denote  the 
piles  ot  stones  of  a  conical  form  so  frequently  found  on 
the  tops  of  hills,  Ac.  in  various  districts ;  erected  probably, 
as  Sir  H.  C.  Hoare  observes.  In  general,  for  the  mere  pur* 
pose  of  memorials,  although  some  have  assigned  to  tin  in 
a  peculiar  character,  as  receptacles  for  the  bodies  of  crl* 
minals  burnt  In  the  wicker  images  of  the  Druids,  Ac.  Ac* 
cording  to  some  antiquaries,  cairn  is  distinct  from  car- 
nedd,  the  Welsh  name  for  heaps  of  stones  on  the  tops  of 
high  mountains  ( Cam  odd  David,  Carnedd  Llewellyn,  Ac), 
which  are  said  to  have  been  sacrificial.  Some  cairns 
are  undoubtedly  sepulchral.  In  common  language,  a 
cairn  is  distinguished  from  a  barrow,  the  former  being 
a  heap  of  stones,  the  latter  a  mound  of  earth  ;  but  in  all 
probability  they  had  for  the  most  part  the  same  object, 
and  the  difference  of  materials  was  merely  occasioned  by 
local  circumstances.   See  Baaaow. 

CAIRNGO'RM  STONE.  A  yellow  or  brown  variety 
of  rock  crystal  or  crystallised  silica,  from  the 
Ci  m^  rm  i.i  .veof.aod. 

CA'ISSON.  (Fr.)  In  Architecture,  a  su 
in  a  flat  or  vaulted  celling,  or  In  the  soffit  of  a 
In  ceilings  they  are  of  various  geometrical  forms,  and 
often  enriched  with  rosettes  or  other  ornaments.  Caisum, 
in  bridge  building,  is  a  large  chest  or  vessel  in  which  the 
piers  of  a  bridge  are  built.  This  sinking  as  the  work 
advances,  its  bottom  at  last  comes  in  contact  with  the 
bed  of  the  river,  when  the  sides  are  disengaged,  its  con- 
struction being  such  as  to  admit  of  their  being  thus  de- 
tached without  injury  to  the  floor  or  bottom. 

CAM!  ri  r  OIL.  A  volatile  oil  obtained  by  distilling 
the  leaves  of  the  Melaleuca  minor,  a  shrub  abundant  in 
Amboyna  and  Borneo,  whence  the  oil  is  Imported.  This 
oil  Is  of  various  shades  of  green,  highly  pungent  and 
aromatic,  and  powerfully  stimulant  and  diaphoretic.  It 
has  been  much  extolled  as  a  remedy  in  the  Asiatic 
cholera,  but  other  essential  oils  are  probably  as  effectual. 

CA'LAMARY.  (Calamus,  a  pen  ,■  theca  calamaria, 
the pen-fish.)  A  Cephalopod  ;  so  called  because  it  has  a 
horny  substance  shaped  like  a  quill  in  its  back,  and  con- 
tains an  ink-bag  in  its  visceral  sac  :  It  Is  the  Lotigo  vul- 
garis of  Cuvlcr. 

CA'LAMINE.  A  native  carbonate  of  line,  lapit 
ealaminarit.  It  Is  a  zinc  ore  used  in  the  manufacture  of 
brass. 

CA'LAMUS  (Gr.  estXstft**,  a  reed.)  A  name  occa- 
sionally employed  in  botany  for  such  simple  fistular 
stems,  without  articulations,  as  occur  In  rushes  and 
similar  plants. 

CA'LAMUS  AROMA'TICUS.  The  rhizoma  of  the 
Acorus  calamus,  common  over  the  whole  of  Europe  In 
moist  situations ;  It  is  usually  known  under  the  name  of 
txceetfiag.  An  infusion  of  the  root  is  a  good  aromatic 
tonic.  It  yields  a  very  small  portion  of  essential  oil 
when  distilled  with  water  (scarcely  exceeding  a  thou- 
sandth  part  of  its  weight),  which  is  used  by  perfumers. 

CALA'THIUM.  or  CALATHID1UM.  (Gr. 
a  cup. )   Is  a  botanical  term,  employed  by  i 
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CALATRAVA.  . 

botanists  to  denote  that  kind  of  depressed  contracted  In- 
florescence which  Is  found  in  composite  flowers.  It  is 
In  reality  an  umbel  with  all  the  flowers  sessile.  4k* 
CALATRA'VA,  ORDER  OF.  IN  SPAIN,  so  de- 
nominated from  a  castle  taken  from  the  Moors,  was  in- 
stituted by  Sancho  III.  King  of  Castile,  In  115".  The 
kings  of  Spain  are  perpetual  grand  masters  of  this  order 
of  knighthood. 

CA'LCAR.  (I,at.  calcar,  a  spur.)  This  term  is 
applied  by  botanists  to  all  hollow  prolongations  down- 
wards of  leaves  or  the  parts  of  a  flower.  The  long  hollow 
horns  which  hang  down  from  one  of  the  sepals  of  a  Tro- 
peelum.or  from  the  labctlum  of  an  Orchis,  or  the  curved 
bodies  enclosed  within  the  hood  of  an  Aconite  flower,  are 
described  by  this  name. 

CALCA'REOUS  SOIL.  (Lat.  calx,  lime.)  Soil  of 
which  lime  fonns  a  principal  component  part.  Klrwan 
alleges  that  no  soil  will  continue  long  fertile  that  does 
not  contain  some  proportion  of  lime  ,  and  this  has  been 
subsequently  proved  by  what  takes  place  In  North 
America.    See  RitJJin's  F, nay  on  Calcareous  Manures. 

CALCEOLA'RIA.  (Calceolus,  a  small  slipper.)  A 
genus  of  beautiful  herbaceous  or  shrubby  plants  with 
yellow,  or  orange,  or  purple  flowers,  the  lower  half  of 
which  Is  shaped  something  like  an  old-fashioned  slipper. 
They  naturally  inhabit  rocks,  rich  plains,  and  woods,  in 
Chill,  Peru,  or  New  Grenada.  In  this  country  many  of 
them  are  hardy  enough  to  live  In  the  open  air  in  summer  ; 
and  some  will  even  endure  our  winters.  If  not  very 
severe.  They  are,  however,  all  cultivated  with  most 
success  if  regarded  as  greenhouse  plants. 

CALCINA'TION.    The  reduction  of  substances  to 
The  term  is  derived  from  the  Latin 
.  as  Is  well  known.  Is  prepared 
Imestone  ;  and  hence  the  old 
lists  employed  the  word  ealcination  to  express  any 
osed  analogous  change,  metallic  substances  IHng 
apparently  converted  Into  earthy  matter  by  calcination. 

CA'LCIUM.  The  metallic  base  of  lime,  discovered 
in  I  HO*  by  Davy.  This  substance  has  hitherto  bmn  ob- 
tained in  such  small  quantities,  that  its  properties  have 
not  l>een  accurately  investigated.  It  is  probably  a  bril- 
liant white  metal,  highly  inflammable,  and  more  than 
twice  as  heavy  as  water.  Combined  with  oxygen  it  forms 
lime,  which  consists  of  20  calcium +  K  oxvgen  =  2*  lime. 

CALC-SPNTER.  (Oerman.  From' kalk,  lime,  and 
sintern,  to  drop.)  The  calcareous  deposit  of  certain 
springs. 

CALC-SPAIl.  Calcareous  spar,  or  crystallized  car- 
bonate of  lime. 

CA'LCUL  A'TION,  CA'LCULUS.  (Lat.  calculus. 
a  small  pebble,  the  Romans  having  made  use  of  pebbles 
in  casting  up  accounts.)  In  modern  language,  the  term 
calculus  is  employed  to  denote  any  branch,  or  any 
operation  of  mathematics,  which  requires  or  may  involve 
numcrUsal  calculation ;  and  then-fore  may  be  applied  to 
the  whole  of  the  mathematical  sciences,  excepting  pure 
geometry.  Thus  that  part  of  algebra  which  treats  of 
exponents  Is  called  the  experimental  calculus.  In  like 
manner  the  phrases  calculus  of  definite  integrals,  calculus 
oj  functions,  calculus  ofrariationsAc-.tn  used  to  denote 
certain  branches  of  the  higher  mathematics.  See  DIF- 
FERENTIAL CALCULI*.  INTBORAI.  CALCLLl S,VaRI ATIONS. 

CA'LCULUS.  (Dimln.  of  calx,  a  tnnestone.)  In 
Physiology,  the  gene  ral  term  for  inorganic  concretions 
of  various  kinds,  formed  In  various  parts  of  the  body,  and 
bearing  in  shape  or  composition  a  general  resemblance  to 
stones.  The  term  calculus  is,  however,  generally  confined 
to  urinary  concretions.  Sec  Urinb. 

CALDA'RIUM.  (Lat.)  In  Ancient  Architecture,  by 
some  authors  used  In  the  same  sense  as  Laconicum,  was 
an  apartment  In  the  baths  heated  for  the  purpose  of 
Vitruvius,  however,  used  the  word 


causing  oersplration. 
to  signify  a  hot  bath. 
CALK  A'NTII  I'M. 


Pliny's  term  for  copperas. 
CA'LEMBOURG.  A  French  expression  for  that 
kind  of  witticism  which  in  Kngllsh  is  denominated  a 
pun.  A  certain  Wcstphalian  Count  Calembcrg  (Kah- 
lenberg),  who  visited  Paris  in  the  reign  of  Louis  XV., 
and  was  famous  for  his  blunders  in  the  French  language, 
is  said  to  be  the  person  immortalized  bv  the  employment 
of  his  name  tn  designate  this  species  of  jeu  de  mots. 

CA'LENDAR.  A  distribution  or  division  of  timo 
into  |>eriod>  adapted  to  the  purposes  of  civil  life  ;  also  a 
tabic  or  register  of  such  divisions,  exhibiting  the  order 
in  which  the  seasons,  months,  festivals,  and  holidays 
succeed  each  other  during  the  year.  The  word  is 
derived  from  the  ancient  Latin  verb  calare,  to  call.  In 
the  early  ages  of  Rome,  it  was  the  custom  for  the 
pontiffs  to  call  the  people  together  on  the  first  day  of 
each  month,  to  apprise  them  of  the  days  that  were  to  be 
kept  sacred  In  the  course  of  it.  Hence  die s  calendar,  the 
calends  or  first  days  of  the  different  months. 

The  calendars  In  use  throughout  Europe  are  borrowed 
from  that  of  the  Romans.    Romulus  is  supposed  to  have 
,  to  divide  the  year  in  such  a  manner  that 
periodically  after  a  revo- 


CALENDAR. 

lutlon  of  the  sun  ;  but  the  knowledge  of  astronomy  was 
uot  then  sufficiently  advanced  to  allow  this  to  be  done 
with  much  precision.  He  placed  the  commencement 
of  the  year  in  spring,  and  divided  it  into  10  months—- 
March,  April,  May,  June,  Quintilts,  Sextilis,  Septem- 
ber, October,  November,  and  December.  March,  May, 
Quinttlis,  and  October  contained  thirty-one  days  each  ; 
the  other  six  contained  only  thirty.  The  names  Quln 
tilis  and  Sextilis  remained  tn  the  calendar  till  the  end 
of  the  republic,  when  they  were  changed  into  July  and 
August ;  the  former  In  flattery  of  Julius  Cjcsar,  and  the 
latter  of  Augustus. 

The  year  of  Romulus  contained  only  304  days.  Numa 
added  two  months  ;  January  to  the  beginning  of  the  year, 
and  February  to  the  end.  About  the  year  452  b.  c.  this 
arrangement  was  changed  by  the  Decemvirs,  who  placed 
February  after  January ;  since  that  time  the  order  of  the 
months  has  remained  undisturbed.  In  Numa' a  year  the 
months  consisted  of  29  and  30  days  alternately,  to  cor- 
respond with  the  synodic  revolution  of  the  moon.  The 
year  would  therefore  consist  of  3-">4  iUvs  ;  but  one  day  was 
added  to  make  the  number  odd,  as  being  more  lucky.  In 
order  to  produce  a  correspondence  with  the  solar  year, 
Numa  ordered  an  intercalary  month  to  be  inserted  every 
second  year  between  the  23rd  and  24th  of  February,  con- 
sisting alternately  of  22  and  23  days.  Had  this  regulation 
been  strictly  adhered  to,  the  mean  length  of  the  year 
would  have  been  365$  days,  and  the  months  would  have 
continued  for  a  long  time  to  correspond  with  the  same 


a  discretionary  power  over  the  Intercalary 
cercised  by  the  pontiffs,  who  frequently 
the  purpose  of  hastening  or^rctarding  the 


month 

abused  It  for  the 
days  of  the 
calendar  cont 

till  the  time  of  Julius  Cavsar,  when  the  civil  equinox 
differed  from  the  astronomical  by  three  months. 

Under  the  advice  of  the  astronomer  Sosigenes, 
abolished  the  lunar  year,  and  regulated  the  civil 
entirely  by  the  sun.  He  decreed  that  the  common 
should  consist  of  365  days;  but  that  every  fourth  _ 
shoAld  contain  366.  In  distributing  the  days  among'  the 
different  months,  he  ordered  that  the  odd  months,  that  is, 
the  first,  third,  fifth,  seventh,  ninth,  and  eleventh,  should 
contain  each  31  days,  and  the  other  months  30 ;  excepting 
February,  which  hi  common  years  was  to  contain  ouly 
29  days,  but  every  fourth  year  30  days.  This  natural 
and  convenient  arrangement  was  Interrupted  to  gratify 
the  frivolous  vanity  of  Augustus,  by  giving  August,  the 
month  named  after  him,  an  equal  number  of  days  wiu. 
July,  which  was  named  after  the  first  Csrsar.  The  In- 
tercalary day,  which  occurred  every  fourth  year,  was 
Inserted  between  the  24th  and  25th  of  February.  Ac- 
cording to  the  peculiar  and  awkward  manner  of  reckoning 
adopted  by  the  Romans,  the  24th  of  February  was  called 
the  sixth  before  the  calends  of  March,  sexto  catenda*.  In 
the  intercalary  year  this  day  was  repeated,  and  called 
bis-sexto  calendas ;  whence  the  term  bissextile.  The 
corresponding,  English  term,  leap  year,  appears  lest 
correct,  as  It  seems  to  imply  that  a  day  was  leapt  over 
instead  of  being  thrust  In.  It  may  be  remarked,  that  in 
the  ecclesiastical  calendar  the  intercalary  day  is  still 
inserted  »>etween  the  24th  and  2Mb  of  February. 

The  Julian  year  consisted  of  365*  days,  and  consequently 
differed  in  excess  by  II  minutes  10-35  sec.  from  the  true 
solar  year,  which  consists  of  365  d.  5  h.  48  m.  49  62  sec. 
In  consequence  of  this  difference  the  astrouomical 
equinox,  In  the  course  of  a  few  centuries,  sensibly  fell 
back  towards  the  beginning  of  the  year.  In  the  time  of 
Julius  Ca*»ar  it  corresponded  to  the  25th  of  March ;  In 
the  sixteenth  century  it  had  retrograded  to  the  11th. 
The  correction  of  this  error  was  one  of  the  purpose* 
sought  to  be  obtained  by  the  reformation  of  the  \ 
effected  by  Pope  Gregory  XIII.  In  1582.  P 
10  days  In  the  calendar,  Gregory  restored  i 
the  21st  of  March,  the  day  on  which  it  fell  at  the  time  of 
the  Council  of  Nice  In  325  ;  the  place  of  Easter  and  the 
other  moveable  church  feasts  In  the  ecclesiastical  calendar 
having  been  prescribed  at  that  council.  And  In  order 
that  the  same  inconvenience  might  be  prevented  In 
future,  he  ordered  the  intercalation  which  took  place 
every  fourth  year  to  be  omitted  In  years  ending  centuries  ; 
that  is  to  say.  on  the  iOOth.  200th,  Ac. ;  excepting  on  the 
400th,  and  the  years  which  are  multiples  of  400.  The 
Gregorian  rule  of  intercalation  may  therefore  bo  ex- 
pressed as  follows :  — 

'•  Every  year  of  which  the  number  is  divisible  by  4 
without  a  remainder  is  a  leap  year,  excepting  the  cen- 
tesimal years,  which  arc  only  leap  years  when  divUibln 
by  4  after  suppressing  the  two  zeros."  Thus  1600  was 
a  leap  year ;  1700  and  1800  were  common  years  ;  1900  will 
be  a  common  year,  2000  a  leap  year,  and  so  on. 

The  Gregorian  method  of  Intercalation  thus  gives 
97  intercalations  in  400  years ;  consequently  400  years 
contain  400  x  365+97  =  14*6097  days,  and  therefore  the 
length  of  one  year  is  365-2425  davs,  or  365 d.  5h.  49m. 
12  sec.,  which  exceeds  the  true  solar  year  by  22  38  sec,, 
an  error  which  amounts  ouly  to  one  day  in  3SG6  years. 
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CALENDAR. 

If  an  astronomer  were  required,  without  any  reference 
-  a  usage*,  to  Rive  a  rute  of  intercalation  by 

■tiirh  the  commencement  of  the  civil  year,  while  it 
*J*»vs  coincided  with  the  commencement  of  a  day, 
(A«uid  deviate  the  least  possible  from  the  same  instant 
>■■>.  lb  -  solar  y.  ir.  he  would  proceed  as  follows  : — The 
lecjtth  of  the  mean  solar  year  beiug  3G5'242241  days,  the 
tires*  shore  a  whole  number  of  days  Is  -'242341,  which 


W'<< following  m  n    of  approximative  fraction,  is 


t 

27. 


s 

33, 


39 
161, 


281 
11- XI, 


1321,  Ac. 

Of  these  the  first  Rives  an  Intercalation  of  1  day  in  4 
years,  w  bich  supposes  the  year  to  be  365$  days.  The  second 
pses  7  intercalations  Id  29  years,  and  supposes  the  length 
of  the  year  to  be  365  d.  5  h.  47  m.  35  sec,  which  is  some- 
That  too  small.  The  third  fraction,  A.  i»  remarkable,  as 
which  differs  in  excess  from  the 


once  at  the  end  of  the  fifth  year,  the 
•n  the  ciril  and  solar  year  would  only 


to  a  day  in  about  fiGuo  years,  w  hile  in  the 
calendar  the  error  amounts  to  a  day  in  3860 
Nevertheless  theGregorian  rule  has  this 
lean  year  is  always  readily  distinguished, 
he  Gregorian  calendar  was  received  immediately  or 
nbortly  after  its  promulgation  by  all  the  Roman  Catholic 
n-Mintrie*  of  Europe.  The  Protestant  states  of  Germany, 
and  th«~  kingdom  of  Denmark,  adhered  to  the  Julian 
calendar  till  1700 ;  and  in  England  the  alteration  was 
ivxessfully  opposed  by  popular  prejudices  till  1752.  In 
that  year  the  Julian  calendar,  or  old  style,  as  it  was 
called,  was  formally  abolished  by  act  of  parliament,  and 
the  date  used  in  nil  public  transactions  rendered  coin- 
cktent  with  that  followed  in  other  European  oountriet, 
vy  •  v.  .ot'i,  j  that  the  daj  following  the  2nd  of  Septem- 
ber of  the  year  1752  should  be  called  the  14th  of  that 
month.  When  the  alteration  was  made  by  Gregory  it 
was  only  nece**ary  to  drop  10  days;  the  year  1700  having 
intervened,  which  was  a  common  year  in  the  Gregorian 
bat  a  leap  year  in  the  Julian  calendar,  it  was  now 
necessary  to  drop  11  days.  The  old  style  is  still  ad- 
hered to  in  Russia  and  the  countries  following  the  com- 
munion of  the  Greek  church  ;  the  difference  of  date  in 
the  present  century  amounts  to  twelve  days. 

Ecclesiastical  Calendar. — The  adaptation  of  the  civil 
to  the  solar  year  Is  attended  with  no  difficulty;  but  the 
church  calendar  for  regulating  the  moveable  feasts  im- 

-  .mlitions  U  a-tly -ati-hod.  The  ear  I  v  Christians 

borrowed  a  portion  of  their  ritual  from  the  Jews.  The 
Jewish  year  was  luni-solar  ;  that  is  to  say,  depended  on 
the  moon  as  well  as  on  the  nun.  Easter,  the  principal 
festival,  in  imitation  of  the  Jewish 
:  of  the  full 


CALIPER  COMPASSES. 

numbers  called  Enacts  (fOr  an  explanation  of  the  use  of 
|  which  see  Epact).    It  is  to  be  desired  that  this  compli- 
cated system  of  rules  and  tables  were  rendered  unneces- 
sary by  abolishing  the  use  of  the  lunar  month,  and 
causing  Easter  to  full  invariably  on  the  same  Sunday  of  a 
j  calendar  month ;  for  example,  on  the  first  or  second 
Sunday  of  April. 
New  French  Calendar.  —  A  new  reform  of  the  calcndar 
|  was  attempted  to  bo  introduced  tn  France  during  the 
period  of  the  Revolution.    Hie  commencement  of  the 
year  was  iixed  at  the  autumnal  equinox,  which  nearly 
coincided  with  the  epoch  of  the  foundation  of  the  re- 
public. The  names  of  the  ancient  months  were  abolished, 
and  others  substituted  having  reference  to  agricultural 
labours,  or  the  state  of  nature  in  the  different  seasons  of 
the  year.    But  the  alteration  was  found  to  be  incon- 
venient and  impracticable,  and  after  a  few  years 
formally  abandoned.   (Cycle,  Era,  Hejira,  Year.) 

CA'LENDER.  A  machine  lor  pressing  and  i 
cloth  and  other  articles,  which  when  so 
said  to  be  calendered.    It  literally  me 
from  color,  heat. 

C  A'LENDS,  in  the  ancient  Roman  calendar,  were  tho 
first  days  of  each  month.  The  I  toman  month  was  divided 
into  three  periods  by  the  Calends,  the  Nonet,  and  the 
Idet.  The  Calends  were  invariably  placed  at  the  beginning 
of  the  month  ;  the  Ides  at  the  middle  of  the  month,  on 
the  13th  or  15th  ;  and  the  Sones  (novem,  nine)  were  tho 
ninth  day  before  the  Ides,  counting  inclusively.  From 
o  days  were  counted  backwards, 


the  following 


illy  content!. 


■>(  opinion,  and  consequently  dispu 
to  the  proper  day  on  which  the  c 
betd.    In  order  to  put  an  end  to  an 


always  be  celebrated  on  the  Sunday 
*  tllows  the  full  moon  that  hapj>ens 
he  day  of  the  vernal  equinox.  In 
latter  according  to  this  rule  lor  any 
particular  year,  it  is  necessary  to  reconcile  three  periods  ; 
namely,  the  week,  the  lunar  month,  and  the  solar  year. 
To  find  the  day  of  the  week  on  which  any  given  day  of 
the  year  falls,  it  is  necessary  to  know  on  what  day  of  the 
week  the  year  began.  In  the  Julian  calendar  this  was 
■  •',  found  hy  mean*  ol  a  -unit  period  or  cycle  of  2fl 
T<rar«  (see  Cycle),  after  which  the  year  begins  with  the 
urn*  day  of  the  week.  In  the  Gregorian  calendar  this 
'.-nler  u  interrupted  by  the  omission  of  the  intercalation 
tn  the  last  year  of  the  century.  Dut  to  render  any  cal- 
culation unnecessary  a  table  is  given  In  the  prayer  books, 
showing  the  corrcapondencc  of  the  days  of  the  year  and 
the  week  for  the  current  century.  (See  also  Domini  w 
I-rnsa. )  The  connection  of  the  lunar  month  with  the 
Mar  year  is  an  ancient  problem,  for  the  resolution  of 
•  inch  the  Greeks  Invented  cycles  or  periods,  which  r< 
caioed  in  use  with  some  modifications  till  the  time  of 
the  Gregorian  reformation.  iSee  Me  to  sue  Cycle, 
'r&LDSN  Ncmber.)  The  author  of  the  Gregorian  calendar, 
Lillo  Ghiraldi,  or,  as  he  Is  frequently  called, 
Lillus,  employed  for  the  same  purpose  a  set  of 
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daps  before 

;  those  between  the  nones  and  the  ides,  days 
before  the  ides:  and  those  from  the  ides  to  the  end  of  tho 
month,  days  before  th"  calends.  Hence  the  phrases 
pridie calendas,  tertio  calendat,  Ac;  meaning  the  second 
day  before  the  calends,  or  but  day  of  the  month,  the 
third  day  before  the  calends,  or  last  but  one  of  the 
month  (the  calm  (is  or  first  day  of  the  following  month 
being  included  in  the  reckoning),  and  so  on.  In  tho 
mouths  of  March,  May,  July,  and  October,  the  ides  fell 
on  the  15th  day,  and  the  nones,  consequently,  on  tho 
7th.  In  all  the  other  months  the  ides  fell  on  the  13th, 
and  the  nones,  consequently,  on  the  7th.  The  number 
of  days  receiving  their  denomination  from  the  calends 
depended  on  the  number  of  days  in  the  month  and  tho 
.In  on  which  the  idea  fell,  lor  example,  if  the  month 
hall  thirty-one  days,  and  the  Ides  fell  on  the  13th  (as 
happened  in  January,  August,  nd  December),  tbert) 
would  remain  eighteen  days  after  the  ides,  which,  added 
to  the  first  of  the  following  month,  made  nineteen  days 
of  calends.  Hence  the  14th  day  of  January  was  styled 
the  nineteenth  before  the  calends  of  February  .  the  fol- 
lowing day,  or  15th  of  the  month,  was  the « 
the  Citlctvtt.  and  so  on. 

CALE'NDULIN.  A  mucilaginous  si 
of  ram  obtained  from  the  mangold. 

CA'LENTURE.  (Lat.  eaTeo.)  A  delirious  fever, 
produced  hy  the  sun,  In  which  It  Is  common  for  the  pa- 
tient to  imagine  the  sea  to  tie  green  fields. 

CA'LIBER.  or  CALIPER.     (Fr.  calibre.)  The 
thickness  or  diameter  of  any  round  or 
as  of  the  bore  of  a  gun  or  of  its  ball. 

CA'LICO-PRINTING.  The  art  of  pre 
patterns  upon  calico ;  they  are  transferred  to  its  surface 
by  blocks,  copper  plates,  or  engraved  cylinders,  by  which 
the  colours  are  directly  printed,  or  by  which  mordants 
are  so  applied  that  when  the  calico  is  immersed  in  a 
colouring  bath,  the  colour  only  adheres  or  is  produced 
upon  the  parts  to  which  the  mordant  had  been  previous  ly 
applied.  See  Dyeing. 

CA'LIDUCT.  (lat.  caudu*.  hot,  and  ductus,  a  con- 

tr*  tuition  of  hoAt  in  nn  Apurtiiicnt  or  houfc 

CALIGl'D.C  A  family  of  parasitic  Kntomostracoua 
Crustaceans,  belonging  to  the  order  Siphonostoma ,  cha- 
racterised by  having  the  mouth  organized  for  piercing 
and  suction.  The  parasites  of  this  family  prey  almost 
exclusively  upon  fish,  and  are  commonly  called  tish-lice. 
Gold-fish  are  sometimes  infested  to  an  almost  Incredihlo 
extent  with  a  species,  the  Monoculus  foliaceus  of  Lin- 
Dam,  which  is  nearly  aquarterof  an  Inch  long,  having  tho 
body  covered  with  a  broad  round  transparent  shield, 
notched  behind  to  give  free  motion  to  the  tall.  The  first 
pair  of  legs  are  shaped  like  a  cupping-glass,  and  for  the 
purpose  of  holding  on  ;  the  four  last  pairs  are  formed  for 
swimming,  and  terminated  each  by  two  long and  feathered 
filaments,  probably  subservient  to  respiration. 

CA'LlPLTt  COMPASSES,  or  simply  Calipers,  are 
compasses  with  curved  legs,  for  measuring  the  caliber 
or  diameter  of  cylinders,  balls,  or  other  round  bodies. 
Calipers  of  the  best  sort  are  made  with  a  scale  having 
different  sets  of  numlnrs  engraved  on  it,  like  a  sliding 
rule,  for  the  purpose  of  exhibiting  at  one  various  relations 
depending  on  the  magnitude  of  the  diameter  of  the  busty 
Thus,  i>s  the  weights  of  balls  of  the 
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CALIPH. 

the  scale  may  be  to  graduated  and  numbered  that  the 
observer  may  read  off  either  the  diameter  In  inches,  or 
the  weight  in  pounds.  Other  numbers  having  a  less  im- 
mediatc  application  aro  also  frequently  attached :  for 
example,  the  degrees  of  a  circle,  the  proportions  of  troy 
and  avoirdupois  weight,  tables  of  the  specific  gravities 
and  weights  of  bodies.  Sec.  It  is  obvious  that  these  may 
be  varied  infinitely,  according  to  the  purposes  proposed 
to  be  accomplished.  This  word  is  probably  derived  from 
the  Greek  mmXXturm,  /  leave  behind. 

C  A' LI  PH.  (Arab,  khalifah.)  Originally  a  deputy  or 
lieutenant,  but  afterwards  applied  chiefly  to  the  suc- 
cessors or  representative*  of  Mohammed,  who  exercised 
the  highest  spiritual  and  temporal  Jurisdiction  over  the 
••  Faithful."  At  first  there  was  little  difficulty  in  deter- 
mining  the  right  or  succession  to  tho  caliphat,  as  it 
devolved  on  the  immediate  descendants  or  relations  of 
the  prophet :  but  in  the  course  of  time  violent  disputes 
arose  upon  this  point  among  several  Mohammedan 
dynasties,  and  led  to  the  establishment  of  the  caliphats 
of  Africa  (Fatimide),  and  of  Spain  (Omayiade),  which 
were  contemporary  with  that  of  the  Aba»sidt.-s  of  Bagdad. 
The  splendour  of  the  empire  founded  by  Mohammed 
reached  its  highest  pitch  towards  the  beginning  of  the 
ninth  century,  under  the  famous  llaroun  al  Kaschid. 
The  period  of  Its  decline  may  be  dated  from  the  com- 
mencement of  the  tenth  century;  and  for  the  last  200 
years  the  appellation  of  caliph  has  been  swallowed  up  In 
SUah,  Sultan,  Emir,  and  other  titles  peculiar  to  the  east. 

CALI'PPIC  PERIOD.  In  Ancient  Chronology,  is  a 
correction  of  the  Metonic  cycle  proposed  by  Caiippus. 
The  Metonic  cycle  was  a  period  of  nineteen  solar  years, 
at  the  end  of  which  time  the  new  moons  return  again  on 
the  same  days  of  the  year.  The  period  contained  exactly 
0-10  days.  Mow  6910  doys  exceeds  lunations  by  only 
seven  hours  and  a  half.  At  the  end  of  four  cycles,  or  76 
years,  the  accumulated  excess  of  7}  hours  amounts  to 
one  whole  day  and  six  hours.  Caiippus  therefore  pro- 
posed to  quadruple  the  period  of  Meton,  and  to  deduct  a 
day  at  the  end  of  it  by  changing  one  of  the  months  of  30 
days  Into  a  month  of  29  days.  (See  Mbtonic  Cyclh.)  The 

Kriod  of  Caiippus  is  sometimes  referred  to  as  a  date  by 
olemy. 

CALPXT1NES.  One  division  of  tho  Bohemian  Re- 
formers, who  in  the  15th  century  protested  against  the 
errors  of  the  church  of  Rome,  and  maintained  their 
independence  by  force  of  arms.  After  the  death  of  Huss, 
his  followers  split  into  two  principal  parties,  under  the 
s  of  Taborites  and  Calixtines  ;  of  which  the  latter 
the  most  moderate,  and  held  out  chiefly  on  the 
of  the  refusal  of  the  cup  (callx)  to  the  laity, 
>y  derived  their  name.  Their  hostility  was  at 
length  propitiated  b> indulgence  on  this  point:  the  church 
of  Home  declaring  expressly  at  the  same  time  that  the 

of  ecclesiastical  ordfnance  merely,  and  neither  the  one 
nor  the  other  essential  to  the  reception  of  the  benefits  of 
the  eucharist.  The  council  of  Basle  (MM)  says,— Sivo 
sub  una  specie  sivc  dupiici  quis 
ordinationem  seu  observationem 
commuuicantibus  ad  salutem. 

The  same  name  is  given  to  the  followers  of  Calixtus.a 
German  divine  of  the  17th  century,  who  proposed  a  re- 
conciliation between  the  Roman  Catholics,  Lutherans, 
and  Reformed  church,  on  the  basis  of  the  Apostles'  Creed. 

CALLl'GRAPHYl  (Or.  **XXt,  beauty,  and  ys4#s», 
/  write. )  The  art  of  beautiful  writing.  The  scribes  who 
made  a  profession  of  copying  manuscripts,  before  the 
invention  of  printing,  have  been  termed  Calligraphcrs. 
Their  art  consisted  not  merely  in  writing,  but  also  in 
embellishing  their  work  with  ornamental  devices,  al* 
though  illumination  (which  see)  was  also  practised  as  a 
distinct  employment  Among  the  MSS.  of  the  early 
part  of  tho  middle  ages  which  wc  possess,  there  are  some 
sumptuous  specimens  of  the  art,  written  in  letters  of  gold, 
vermilion,  See.  and  on  leaves  of  different  colours,  but  that 
fashion  went  early  out  of  use  ;  and  in  general  it  may  be 
said,  that  the  current  writing  of  calligraphers  diminished 
in  beauty  and  in  laborious  minuteness,  especially  in  Italy, 
during  the  centuries  immediately  preceding  the  inven- 
tion of  printing. 

CALLIO'NYMUS.  (Gr.  **X>.«,  beauty,  and 
•>«ss4s,  a  name.)  A  genus  of  beautiful  spiny-finned 
fishes,  with  very  small  gill  openings ;  ventral  fins 
under  the  throat,  and  larger  than  the  pectorals  ;  head 
nblong,  flattened ;  eyes  placed  near  to  each  other,  and 
directed  upwards ;  no  teeth  on  the  palate  ;  Inlermaxil- 
laries  capable  of  considerable  protrusion.  They  have  no 
air  bladder.  The  gemmeous,  or  golden  dragonet  ( Catlio- 
nymus  lyra),  is  a  British  example  of  this  genus. 

CALLl'OPE.  (Gr.  »m\\«.  beauty,  and  voice.) 
In  Mythology,  one  of  the  Muses  usually  associated  with 
llomvr  in  the  statues  or  antiquity,  and  thence  considered 
M  the  patroness  or  heroic  poetry. 

C  A  L L 1' T  R I C II A '  C  E     (  Cal lit  riche.  the  only  genus . ) 
A  small  cluster  or  imperfectly  organized  water  plants,  the 
natural  relation  of  which  U  unsettled.   By  some  they  are 
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considered  allies  of  Urticacca,  by  others  of  Naiadace*, 
and  others  Monocotyledons. 

CALLORHY'NCHUS.   See  Chimtua. 

CA'LLUS.  In  Osteology,  the  matter  which  unites 
the  divided  ends  of  broken  bones :  it  is  a  secretion  of 
uew  bouv  matter. 

CA'LOM KL.  The  old  chemical  name  of  chloride  or 
mercury.  Tho  word  is  perhaps  derived  from  uuXn./air, 
and  f<u>cu,  black.  It  Is  prepared  by  rubbing  mercury 
with  corrosive  sublimate,  which  forms  a  black  mixture, 
which, by  the  application  of  heat,  yields  awhile  sublimate 
of  calomel.  It  is  much  used  in  medicine,  especially  as  a 
purgative.  It  consists  of  200  mercury  +  36  chlorine 
=  236  chloride  of  mercury  or  calomel. 

CALO'RIC.  (Lat.  caleo,  /  am  warm.)  A  term  ap- 
plied by  the  French  chemists  to  designate  the  matter  of 
heat,  it  being  assumed  that  the  phenomena  of  heat  are 
dependent  upon  the  presence  of  a  highly  attenuated, 
mobile,  and  imponderable  form  of  matter.   See  Heat. 

CALORl'FIC  RAYS.  A  term  applied  to  the  in- 
visible heating  rays  which  emanate  from  the  sun,  and 
from  burning  and  heated  bodies. 

CALOR' LMKTKR.  (Lat.  calor .  heat ,  and  roetrum , a 
measure.)  An  instrument  for  measuring  the  quantity  of 
heat  given  out  by  bodies  in  passing  from  one  temperature 
to  another. 

CALORIMO'TOR.  (Lat.  calor.  heat,  and  mover.,  I  put 
in  motion.)  This  term  has  occasionally  been  applied  to 
a  peculiar  form  of  the  voltaic  apparatus  composed  of  one 
pair  of  plates  or  great  extent  oi  surface,  the  electricity  of 
which,  when  transmitted  through  good  conductors,  pro- 
duces intense  heat. 

CA'LOSO'MA.  ■  <;..  m  *>.*{.  beautiful;  ruwm.bodu.) 
A  genus  of  most  splendid  Coleopterous  insects,  belonging 
to  the  family  Carabidie,  or  ground  beetles.  In  this  genus 
the  jaws  arc  toothless,  or  rather  devoid  of  notches ;  the 
maxillary  pa)  pes  terminate  in  a  large  joint,  and  the 
abdomen  is  broad.  There  are  two  British  species : 
Catosoma  sycophanta,  so  called  because  Its  grub  insinu- 
ates Itself  Into  the  nests  or  gregarious  caterpillars,  and 
feeds  upon  them  ;  and  Calotoma  inquisitor.  In  specula- 
ting on  the  exception  which  the  Calosomes  present 
among  the  CarabitLr,  in  the  brilliant  colours  which  aru 
developed  in  them,  an  explanation  seems  to  be  afforded 
by  a  difference  in  their  habits  :  they  rrequent  trees,  and 
are  more  exposed  to  the  light  than  their  hole-and-corner 
congeners,  the  ground-beetles. 

CA'LO  YERS.     Monks  or  the  Greek  church,  who 
follow  the  rule  of  St.  Basil. 
CALP.   An  argillo- ferruginous  limestone. 
CALU'MBA.    The  root  of  tho  Cocculus  palmatus.  It 
Is  dried  in  slices  of  a  yellowish  grey  colour,  and  is 

It  has  a  bitter  and  i 


gent  taste,  and  is  very 
is  an  excellent  tonic  medicine,  especially  in  debility  oi 
stomach  and  intestines  :  about  ten  grains  of  the  powdei 
may  be  taken  twice  or  thrice  a  day. 
name  of  this  plant  Is  Kalumba. 

CA'LUMET.  (Lat.  calamus,  a  reed.)  In 
History,  a  large  beautifully  adorned  pipe,  used  by  tin 
North  American  Indians  as  the  emblem  of  peace 
{Harris's  Voyages,  vol.  li.  p.  908.)  The  first  notice  o 
the  calumet  among  European  writers  is  to  be  found  it 
Ferdinand  dc  Soto's  account  of  his  expedition  througl 
the  southern  provinces  In  1470.  . 

CA'LVINISTS.  The  followers  or  Calvin,  the  secom 
great  reformer  of  the  16th  century,  and  founder  of  tin 
church  of  Geneva.  Tho  distinguishing  tenets  of  thi 
celebrated  theologiau  refer  to  points  both  of  disciplim 
and  doctrine.  He  was  the  first  to  reject  tho  cpiscopn 
form  or  church  government,  originally,  it  is  said,  wltl 
great  reluctance,  and  compelled  thereto  by  the  want  u 
regularly  ordained  ministers;  but  he  afterwards  main 
tained  tno  exclusive  divine  appointment  or  tho  Pre  shy 
terian  system,  which  has  since  obtained  favour  in  Scot 
land,  and  among  tho  Protestants  or  France,  and  has  ha 
numerous  adherents  in  this  country  and  America.  Tlx 
doctrinal  opinions  or  Calvin,  however,  have  not  - 
permanently  received  among  those  who  have  adopt** 
his  views  respecting  the  ministry.  On  the  contrary,  i 
England  ana  Genera,  there  are  many  Presbyterian 
Anniniau  in  sentiment.  It  was  at  the  Synod  of  Dor 
in  1G1H,  that  the  points  in  dispute  between  the  Calvtni»i 
and  Arminians  were  most  accurately  distinguished,  an 
arranged  under  five  heads,  upon  which  the  former  part 
asserted  tho  following  opinions  :  — 

1 .  Of  predestination— that  all  men  have  sinned  in  Adnri 
and  are  become  liable  to  the  curse  ;  but  that  God  has  I 
an  eternal  decree  chosen  some  from  the  beginning,  i 
whom  he  should  Impart  faith  of  his  free  grace,  and  i 
quently  salvation. 

2.  Or  the  death  or  Christ  -  that  it  Is  a  i 
fice  for  the  sins  or  the  whole  world  ;  and  that  | 
believe  and  are  saved,  whereas  many  perish  In  unbelt, 
arises  not  from  any  defect  In  this  sacrifice,  but  from  tl 
perversity  of  the  non-elect. 

3.  Of  man's  corruption -that  all  men  arc  concciv, 
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CALX. 

:  iin  aad  born  the  children  of  wrath,  and  are  neither 
l  .  :.-:.r  Mr  to  return  M  Gofl  wttuml  Um  aid  Ol  the 

To^Jraceand  free  will -that  the  influence  of  the 
poo  our  fallen  natures  does  not  force,  but  only 
land  correcti  them,  inducing  them  gently  to  turn 
I  by^an  exordse  of  their  free  wMI. 

n  \\  i  Id  r  ^  u  ^*  v     i  t  j  1  *ui  **  t  *^  t-ji  1  o 
he  permit  them  to  fid  I  finally  from  the 
pre  of  adoption  and  the  state  of  justification. 

I  ■  -  opinions,  whh  h  were  laid  don  a  at  dM  Sjno.i  Ot 
Dort  represent  the  sentiments  of  the  founder  of  this 
Ktaol,  and  of  the  ancient  or  strict  Calrinlsts.  In  mode  rn 
tune*  another  class  of  Moderate  Calrinists  has  arisen, 
who  dlfler  from  these  in  holding  lower  notions  concern* 
i&£  reprobation  and  the  extent  of  Christ's  sacrifice.  For 
<*W  subdivisions  among  the  Calvinlsts,  see  articles 
ScB'Lsrsaautta  and  Si'pra-Lamakiass. 

CALX.  A  name  applied  by  the  alchemists  to  all 
product!  of  combustion,  especially  those  obtained  from 
tie  metal*,  which  were  supposed  to  be  converted  into  a 
■pedes  of  cartk. 

CALY'BIO.  (Gr.  b*XvZ*i,  a  cottage.)  A  name  adopted 
by  some  carpologists,  for  such  a  one-celled,  Inferior,  one 
w  few-seeded  fruit,  enclosed  in  a  cupule,  as  the  acorn  of 
the  oak,  the  avast  of  beech,  4c. 

CA'LYCANTHA'CEJE.  (Calycanthus,  one  of  the 
genera.)  A  small  natural  order  of  plants  related  to 
Au****.  Tbey  are  all  shrubs  with  fragrant  flowers,  and 
i-hahit  North  America  or  Japan.  Some  of  them  resemble 
-V  genus  Itiicium  in  their  flowers. 

Cl'LYCKRA'CE-E.   (Calvccra,  one  of  the  genera.) 
A  natural  order  of  plants  related  to  Composite,  from 
*hieh  they  differ  rcry  little,  excepting  that  their  seeds 
art  pendulous  and  albuminous,  and  their  anthers  half 
naked.   The  species  are  woody  herbaceous  plants,  in- 
•H!„t:7.,-  the  warmer  parti  ot  s.-oth  America. 
CALY'CULUS.    A  diminutive  of  Calyx,  which  see. 
CALY'MRNE.     (Gr.  *  u*kvtuu*v,  concealed.)  A 
>-«»:-eil  to  express  the  obsi  or.-  nature  ol  a  genui  of 
Tnlobites  ffossil  crustaceans),  to  which  it  is  attached, 
aui»bich  is  distinguished  from  all  other  Triloblte*  by 
ue  faculty  which  the  species  possesses  of  rolling  the 
My  up  into  the  form  of  a  ball,  in  the  same  manner  as 


tat  recent  genera  Splucroma,  Armadillo,  Glomens ;  via. 
ating  the  two  exi 
part.  The 


t?  approximating  the  two  extremes  of  the  trunk  at  the 
e-ier  part.  The  anterior  segment  or  shield  of  Cal>  mene 
"  as  broad  or  broader  than  it  is  long,  and  supports  two 
'>  mpound  prominent  eyes  ;  the  posterior  or  terminal 
*vment  form*  a  sort  of  triangular  elongated  tail. 
^CAjLY'PSO^(Gr.)  In J 


Homer,  but  of  Occanus 
according  to  Mesiod,  was  the  queen  of  the  island 
On  this  Island  Ulysses  suffered  shipwreck  ;  and 
by  the  united  influence  of  her  love  and  spells, 
on  him  to  remain  and  share  her  sceptre.  After 
lapseof  seven  years,  however,  his  desire  to  revisit  his 
became  irrepressible,  and  be  resolved  to 
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forego  his  honours  in  Ogygia-  Calypso  tried  every  ex- 
|-i>c.)t,  offering  him  even  the  bribe  of  immortality,  to 
i-duce  him  to  remain  ;  but  all  her  efforts  proved  un- 
availing, and  on  hia  departure  she  died  of  grief.  The 
I'laod  of  Ogygia,  placed  by  Pliny  (Hi.  10.)  off  the  La- 
("■nxn  promontory,  between  the  Tarentine  and  Scyllian 
n-f*.  has  long  since  been  engulfed  In  the  ocean,  along 
*  :b  the  famous  islands  of  the  Sirens. 

CALYPTR.t'A.  (Gr.  mmXvrtt*.  a  covering.)  The 
Ram*,  of  a  genus  of  H  astro  pods,  having  a  patclliform  shell, 
w  tat  concavity  of  which  adheres  either  a  smaller  conical 
well,  liXt  a  cup  in  a  saucer,  or  a  semicircular  testaceous 
kT****,  forming  the  commencement  of  a  columella, 
foe  branchiae  consist  of  a  single  row  of  long  and  slender 
5 -anient*.  The  foot  Is  circular,  expanded,  and  furnished 
*>">  two  anterior  pro  cues.  The  genus,  originally 
^i'ahlUhed  by  Lamarck,  Is  now  divided  into  the  sub- 
t'Ben  Calypeopsis,  Crepipalella,  and  Calyptrwa. 

CA'LYX.  (Gr.  **tA*{,  a  cup.)  The  name  given  by 
Maaiits  to  the  outermost  of  tbc  enveloping  organs  of  a 
U  is  usually  green,  and  sometimes  nears  a  great 
f'«*tnb!ance  to  leaves  ;  but  it  is  also  frequently  richly 
loured,  at  m  the  Mirabilis,  Salvia  splendent,  &c.  This 
''fan  appears  to  have  the  office  of  protecting  the  more 
'  '  Jl*r  l  -irts  lying  within  it.  and  Is  then  fore  usual!)  pn  - 
«*ot  tQ  flowers  ;  when  absent.  iU  protecting  office  is 
*-«ays  performed  by  some  modification  of  uracts.  as  in 
U*  Arum  and  the  Willow.  If  it  U  adherent  to  the  sides 
9  the  ovart.  it  Is  eidlerf  suuertnr  ■  if  partially  adhereut, 


««* ovary,  It  i.  called  superior  ;  if  . 
half  superior :  and  if  quite  free  from  the  sides  of  the  ovary. 
ktahGtor/ta  systematical  botuv 


bot ,uiy  these 

■*  of  great  Importance. 

t  .VMAUI'LLA.  (Span.)  The  /////-  or  p.-  v  ., 
***  « the  sovereign  of  Spain  (equivalent  to  the  petits  ap- 
W<T*ents  of  the  old  French  regime)  ;  but  the  term  Is 
^wrally  applied  to  bis  Immediate  confidants,  who  are 
'^'ttily  all-powerful  In  the  government  of  the  country. 
kKagUnd  the  term  U  nearly  synonymous  with  clique. 
IW 


CAMELIDiE.  ' 

CA'MBER.    (Fr.  cambrer,  f<>  Ansa*. )  In  Architecture, 

the  convexity  of  the  upper  and  concavity  of  the 
side  of  a  beam,  by  which  It  is  prevented  from  r 
straight  or  concave  at  top  either  by  its 


by  the  loading  it  may  have  to  carry. 

CA'MBIUM.  (A  low  Latin  word  for  liquid  which 
Ijoct i  m c  s  n^l  u  t  i  ci  ou  s  * )  aV  v  Iftt  id  i 
the  liber  and  alburnum  of  " 
spring,  when  veg 
by  some  physiologists  to  be  the  i 
wood  and  bark  arc  formed  ;  by  others  to  be  a  preparation 
of  organisablc  matter,  out  of  which  the  horitontai  growth 
of  the  cellular  system,  and  the  vertical  growth  of  the 
woody  system,  may  be  nourished  during  their  respective 
development.  It  disappears  as  soon  aa  the  new  wood 
and  bark  have  been  completely  formed. 

CA'MBKIC.    A  delicate  linen  " 
ginally  manufactured  at  Cambray. 

CA'MEL.  A  machine  Invented  by  the  Dutch  for 
carrying  vessels  into  harbours  where  there  Is  not  a  suffi- 
cient depth  of  water.  It  consisted  of  two  large  boxes,  or 
half  ships,  built  in  such  a  manner  that  they  could  be 
applied  on  each  side  of  the  hull  of  a  large  vessel.  On 
the  deck  of  each  part  of  the  camel  a  number  of  horiiontal 
windlasses  were  placed,  from  which  ropes  proceeded,  on 
one  side,  and  being  carried  under  the  keel  of  the  vessel, 
were  attached  to  the  w  indlasses  on  the  deck  of  the  other 
part.  When  atout  to  be  used  as  much  water  as  necessary 
was  suffered  to  run  into  them  ;  all  the  ropes  were  then 
cast  loose,  and  large  beams  were  placed  horizontally 
through  the  port-holes  of  the  vessel,  the  ends  resting  on 
the  camels  alongside.  When  the  ropes  were  made  fast, 
and  the  vessel  properly  secured,  the  water  was  pumped 
out,  on  which  the  camels  rose  and  bore  up  the  vessel. 
(BecAman's  History  of Inventions,  vol.  iii.  p. 337. ) 

CAME'LEON  or  CHAM.T.LION  MINERAL. 
Mangancsate  of  potash,  obtained  by  melting  a  mixture  of 
potash  and  black  oxide  of  manganese.  When  put  Into 
water  the  solution  is  first  green,  ami  passes  through  a 
variety  of  tints  of  grecu,  purple,  and  red,  till  at  length  it 
!)•'<  runes  i  olnurless. 

CAME'LJDJE.  (Camelus,  a  camel.)  A  family  of 
ruminant  Mammalia,  which  deviates  from  the  rest  of  the 
order  in  the  presence  of  two  incisors  in  the  upper  iaw. 
and  the  absence  of  cotyledons  In  the  uterus  and  fu>tal 
membranes.  The  camel  aud  dromedary  of  the  old 
world,  and  the  llama,  guanacho,  and  vicugna  of  the  new 
world,  are  the  existing  species  of  this  family. 

(Camelus)  arc  especially 
arid  and  barren  deserts  of 
and  Africa.  They  have  a  broad,  expanded,  elastic 
foot,  terminated  in  front  by  two  comparatively  small 
hoofs,  and  well  defended  beneath  by  a  felt  of  coarse  hair. 
The  new  world  Camelida?  {Auchenio)  have  narrower 
feet,  and  the  hoofs  are  bent  in  the  form  of  claws,  adapted 
to  climb  the  steep  panes  of  the  mountain  ranges  of  South 
America,  to  which  continent  they  are  confined. 

Besides  the  peculiar  characters  above  mentioned,  the 
camels  present  a  modification  In  the  structure  of  the 
stomach  which  is  not  present  In  any  other  family  of 
Ruroinantia.  There  are  developed  from  the  sides  of  the 
first  cavity  of  the  stomach  or  paunch  two  seriea  of  cells, 
into  which  experiment  has  proved  that  the  water  which 
the  animal  drinks  almost  exclusively  passes,  and  where 
It  can  be  kept  apart  from  the  solid  contents  of  the  paunch 
In  a  quantity  of  several  quarts.  Surely  the  final  relation 
of  such  a  modification  of  structure  to  the  peculiar  physical 
characteristic  of  the  localities  to  which  the  animal  pos- 
sessing it  is  confined  must  force  itself  irresistibly  on  the 
mind.  But  besides  a  reservoir  of  water  to  meet  the 
exigencies  of  long  journeys  across  the  desert,  the  dro- 
medary and  camel  are  provided  with  a  storehouse  of 
solid  nutriment  on  which  they  can  draw  for  supplies  long 
after  every  digestible  |mrt  has  been  extracted  from  the 
contents  of  the  stomach  1  this  storehouse  consists  of  one 
or  two  large  collections  of  fat  stored  up  in  ligamentous 
cells  supported  by  the  spines  of  the  dorsal  vertebra?,  and 
forming  what  are  called  the  humps.  When  the  camel  is 
In  a  region  of  fertility  the  hump  becomes  plump  and  ex- 
panded ;  but  after  a  protracted  journey  in  the  wilderness 
it  becomes  shrivelled  and  reduced  to  its  ligamentous  con- 
stituent, in  consequence  of  the  absorption  of  the  fat. 
Buffon  carried  his  telcological  reasoning,  or  the  ascription 
of  design,  so  far  as  to  assert  that  the  humps  on  the  backs 
of  the  camel  were  badges  of  slavery,  and  Intended  to  adapt 
them  to  the  burthens  of  their  task-masters  ;  and  he  sup- 
ported this  Ingenious  idea  by  the  unfounded 
that  tho  dorsal  prominences  did  not  belong  t. 
In  free  nature.    But  the  true  uses  of  the  fatt 


But  the  true  uses  of  the  fatty  humps,  as 
of  the  water-cells,  relate  to  the  exigencies  of  tho  Came- 
llda*  of  the  deserts  under  every  condition.  The  complete 
adaptation  of  the  camel  for  the  dreary  waatcs  In  which 
it  is  destined  to  exist,  is  further  illustrated  by  some 
minor  modifications  in  its  structure.  The  nostrils  are 
narrow  oblique  slits,  defended  with  hair  at  their  margins, 
and  provided  with  a  sphincter  muscle,  like  the  eyelids  ; 
so  that  the  animal  can  close  them  at  pleasure.  Tbisi 
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CAMELLIA. 

la  of  great  service  In  excluding  the  fine  and  penetrating 
•and  which  is  drifted  along  in  clouds  by  the  storms  of 
the  desert.  The  expanded  sole  of  the  foot,  elastic  as 
a  cushion,  prevenU  the  leg  from  (inking  in  the  loo*c 
surface :  the  long  joints  and  lofty  tread  of  the  camel  are 
equally  adapted  fur  a  rapid  progression  along  loose 
sandy  plaint.  Thus  to  the  Arab  of  the  scorching  detert 
the  camel  is  as  valuable,  and  indeed  as  essential,  as  the 
reindeer  to  th?  Laplander  in  his  region  of  perpetual 
snow.  The  one  animal,  like  the  other,  serves,  whde 
living,  for  all  the  purposes  of  draught  and  burden,  and 
supplies  his  master's  family  with  milk.  When  dead  the 
flesh  of  the  camel  is  eaten,  though  it  Ls  coarser  than  that  of 
the  ordinary  RuminariU  :  it*  hide,  which  approaches  that 
of  the  Pachyderms  in  thickness  and  strength,  is 
to  the  manufacture  of  saddle*. 


into  articles  of  clothing,  nnd  the  coarser  hair  is  woven 
into  a  kind  of  matting  for  the  covering  of  tents.  By  day 
the  camels  transport  their  owner  and  his  family,  with  all 
their  property,  from  place  to  place.  By  night  the  body 
of  the  recumbent  beast  of  burden  serves  as  a  pillow  for 
h  is  master  ;  or  If  the  air  be  agiuted.  the  camels  are  ar- 
ranged to  windward,  so  at  to  form  a  barrier  against  the 
ever-shifting  sands. 

The  camel  is  the  sole  medium  of  communication  be- 
tween those  countries  which,  are  separated  by  extensive 
deserts;  in  the  beautiful  and  expresiive  metaphor  of 
eastern  speech,  it  is  "  the  ship  of  the  desert,"  and  in  truth 
it  is  the  only  ship  by  which  the  wilderness  can  be  navi- 
gated with  certainty  aad  safety.  A  stout  Arabian 
camel  can  travel  with  a  load  of  H00  pounds  at  the  rate  of 
about  three  miles  in  the  hour.  The  swifter  varieties,  as 
the  light  dromedary  or  "  mahairy,"  are  said  to  carry  a 
single  rider  over  a  space  of  from  70  to  100  miles  in  24 
hours,  and  that  for  several  days  in  succession. 

CAMK'LLIA.  ( In  honour  of  Kamel, a  Spanish  Jesuit.) 
A  beautiful  genus  of  evergreen  shrubs  inhabiting  China 
and  Japan.  Several  species  arc  known  ;  one  of  which,  C. 
oleifcra,  furnishes  the  Chinese  with  abundance  of  oil  used 
for  various  domestic  purposes  ;  others  arc  small-flowered 
and  unimportant ;  but  one,  ('.  Japvwca,  is  among  the 
most  beautiful  species  in  the  vegetable  kingdom.  It  is 
from  this  that  the  multitudes  of  double  varieties,  now 
common  ornaments  of  gardens  in  the  spring,  have  been 
obtained  by  sowing  seeds.  Most  of  the  varieties  originated 
with  the  Chinese  and  Japanese  ;  but  many  very  fine  ones 
have  been  raised  in  this  country  and  Belgium.  Thoy  are 
"y  cultivated  In  pots,  but  are  never  seen  in  perfection 
planted  in  the  open  ground  beneath  a  glass  roof: 
such  circumstances  they  only  require  to  be  guarded 
irom  severe  frost  by  some  kind  of  heating  apparatus.-  In 
some  parts  of  England,  and  even  near  London,  they  are 
occasionally  grown  in  the  open  air,  but  with  little  success. 
CA'MELOPAHD.  See  Giraffk. 
CAME'LOPARDA'LIS.  One  of  the  constellations 
Tormed  by  Hevelius  in  the  northern  hemisphere.  It  is 
situated  between  Ccphcus,  Cassiopeia,  Perseus,  Ursa 
Major,  Ursa  Minor,  and  Draco. 

C.V  MEO.  A  word  of  doubtful  origin,  applied  to  gems 
of  various  colours  sculptured  in  relief.  The  art  of  en- 
graving on  gems  boasts  of  high  antiquity,  having  been 
practised  with  various  degrees  of  success  by  the  Egyptian*. 
Greeks,  and  Romans.  It  was  again  revived  in  Italy  in 
the  15th  century,  and  is  even  at  the  present  day  cultivated 
with  great  avidity  and  considerable  success.  The  cameos 
of  the  ancients  were  usually  confined  to  the  agate,  onyx, 
and  sard,  which,  on  account  of  the  variety  of  their  strata, 
were  better  accommodated  to  a  display  of  the  artist's 
talents  ;  but  they  arc  also  occasionally  found  executed  on 
opal,  beryl,  or  emerald,  and  even  on  a  sort  of  factitious 
stone,  the  t'itrum  obudianum  of  Pliny,  distinguished  by 
the  moderns  as  the  antique  paste.  (Kncye.  Metr.) 
One  of  the  most  famous  cameos  is  the  onyx  at  present  in 
Paris,  called  the  apotheosis  qf  Augustus.  It  is  one  foot 
in  height  and  ten  inches  in  width. 

CA'MEKA  LU'CIDA.  The  name  giren  by  Dr. 
llooke  to  an  instrument  contrived  by  him  for  making 
the  image  of  any  object  appear  on  a  wall  In  a  light  room 
either  by  day  or  by  night.  It  is  described  in  Ibe  Phil. 
Trans,  vol.  xxxviil.  p. 741. 

The  instrument  now  known  by  the  name  of  Camera 
Lucida  is  a  very  ingenious  invention  of  the  late  Dr. 
Wollaston,  for  the  purpose  of  enabling  any  one,  without 
a  knowledge  of  the  rules  of  drawing  or  perspective,  to 


It  consists  of  a  quad 
"  us  prism,  a,  b.c, 
of  which  rays  of 
ut.by  two  re  flee  - 
a  path  at  right 
to  their  previous 
direction.    A  ray  of  light 
proceeding  from  O  enters 
-o    the  face  of  the  prism  at  o, 
iu  a  straight  lino  till  it 
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the  adjacent  side  of  the  prism  at  A,  and  making 
with  It  a  very  acute  angle,  is  wholly  reflected  in  the 
direction  be.  At  c  it  again  meets  the  side  of  the  prism, 
and  is  in  like  manner  reflected  in  the  direction  t  E. 
The  eye  being  placed  at  E,  sees  the  image  of  the  object 
on  the  surface  of  the  prism  at  e,  and  refers  it  to  P.  on  a 
M  S,  which  may  be  covered  with  a  sheet  of  white 
The  point  of  a  pencil  can  also  be  seen  on  the 
paper,  and  thus  the  accurate  outline  of  the  object  mav  l«c 
tr.ic.--d.  It  iseasv  (<.-<  <•  Irom  this  the  projMT  form  v. fiich 
the  crystal  should  have.  Suppose  the  two  reflections 
to  be  equal,  then  the  ray  will  be  bent  45°  from  iu 

rnal  path  by  the  first,  and  also  45°  by  the  second ; 
the  four  angles  which  it  makes  with  the  faces 
the  prism  at  6  and  c  are  each  2V|° ;  hence  the 
?*  a  and  d  being  perpendicular,  the  laces  a  and  b 
In  an  angle  equal  to  three  fourths 
of  a  right  anjrle.  or  G7|°  ;  6  and  c  must  make  an  angle 
of  la-V5,  or  three  fourths  of  two  right  angles;  and 
e  and  d  make  an  angle  of  67|°.  By  the  laws  of  optics, 
tho  size  of  the  picture  will  bear  the  same  relation  to  the 
object  delineated,  that  the  distance  of  the  eye  from  the 
paper  bears  to  the  distance  of  the  object.  Hence,  in 
order  to  increase  or  diminish  the  tlic  of  the  picture,  the 
prism  is  mounted  in  a  brass  frame,  supported  by  brass 
tubes  capable  of  being  lengthened  or  shortened  at 
pleasure.  A  thin  brass  plate,  affixed  to  the  upper  sur- 
face of  the  prism,  and  having  a  small  hole  in  it  for  the 
observer  to  look  through,  keeps  the  eye  in  its  proper 
place,  and  procures  steadiness  of  vision.  A  convex  lens 
may  be  placed  over  the  hole  In  the  brass  plate,  for  the 
purpose  of  magnifying  the  Image ;  or  a  concave  lens 
placed  before  the  prism  at  a  will  adapt  it  to  short-sighted 
persons.  The  instrument  is  extremely  convenient,  on 
account  of  its  portability. 

The  construction  of  the  camera  lucida  may  be  varied 
ways.  The  following  was  proposed  by  professor 
—  Amid.     A  parallel  piece  of 

plate  glass,  c/g,  is  connected 
with  a  reflecting  speculum  A. 
The  ray  of  light  proceeding 
from  (J  is  reflected  from  tl  • 
speculum  at  a  to  the  plate  gla-s 
at  b,  and  there  reflected  again 
to  the  eye  at  R.  The  frame 
in  which  the  instrument  is 
placed  has  a  rectangular  open- 
ing at  the  top,  through  which 
the  eye  receives  the  Image,  and 
is  prevented  from  receiving  the 
rays  coming  directly  from  the 
metallic  mirror.  The  image  is  referred  to  a  plane  below 
at  P,  where  the  pencil  I*  seen  through  the  glass. 

CA'MERAOBSCU'RA.orDARK  CHAMBER,  is  an 
optical  apparatus,  by  which  the  images  of  external  object, 
are  thrown  on  a  white  surface,  and  represented  in  a  vivid 
manner  In  their  proper  colours,  shapes,  Ac.  Hi 
apparatus  may  be  used  for  the  purposes  of 
as  well  as  the  camera  lucida;  but  as  ft  is  from  its 
st ruction  less  convenient.  It  is  chiefly  used  as  a  source  o 
amusement,  or  for  explaining  the  nature  of  vision. 
The  theory  of  the  Camera  Obscura  is  shortly  this 
.   Through  a  convex  lens 

t(C-  or  small  circular  hole  a 
 C    ...  \   \  ■*/*    C,  the  light  is  admitted 
I      mto  *  darkened  room  o 
>-  y  ^1  6     box,  so  that  rays  proeoed 

^4  ***—*-  j„g  from  ,m  ubject  A  I) 
and  falling  on  a  white  ground  within  the  room,  paint  at 
image  of  the  object  on  It  in  an  inverted  position.  <i  b 
But  the  image  is  easily  restored  to  lu  natural  po»ltiui 
by  causing  the  rays  to  pass  through  two  convex  lense 
inserted  in  a  draw  tube  placed  in  the  opening  C.  Some- 
times a  mirror  D  is  placed  in  the  interior  of  the  box 
making  an  angle  of  AtP  with  its  shies,  whereby  the  Imag 
is  thrown  down  on  the  bottom  of  the  box  at  a  b,  and  l»; 
means  of  the  reflection  restored  to  its  natural  position 
The  best  ground  for  receiving  the  Image  is  plaster  n 
Paris,  formed  somewhat  concave.  The  Image  Is  viewe- 
through  an  oblong  aperture  cut  in  the  box.  The  mo* 
perfect  camera  obscura  is  formed  by  placing  an  incline 
mirror  in  a  revolving  frame  at  the  top  of  a  building,  b 
which  the  rays  an'  thrown  down  on  a  convex  lens  in  th 
roof,  and  the  Images  of  all  tho  surrounding  obj.-cts  re- 
ceived on  a  table.  The  Images  being  accompanied  b 
the  motions  belonging  to  the  objects,  a  very  pleasln 
Is  formed.  The  invention  of  the  < 
to  BaptisU  Porta ;  it 
known  to  Friar  Bacon,  in  the  ISth  century. 

CAMERALI'STICS.    (Lat.  camera,  a  chamber.) 
word  that  has  recently  been  introduced  into  the  Englis 
language  to  signify  the  science  of  public  finance.  It 
of  German  origin  (the  equivalent  terra  In  that  " 
being  Kammeraiien),  and  tie 

tain 
of  the  petty 


......  derive*  its 

certain  officers  (called  Rammer- rathe  >ap|>ointtd  by 
princes  of  Germany  to  superintend 


and  disburse  all 
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fLat.  camera.)  A 
of  certain  Cephalopoda  which  are 
I  partition!  Into  a  series  of  chambers  which 
by  a  siphon.    Most  of  the  species  are  uow 

exebact. 

CAMERO'KIANS.  The  strictest  sect  of  Scottish 
Presbyterians  ;  so  called  from  the  Rev.  Richard  Cameron, 
one  of  the  most  eminent  of  their  leaders.  The  origin  of 
this  sect  is  briefly  told.  Charles  11.,  on  his  restoration 
is  1660,  found  presbytery  to  be  the  existing  national 
church ;  and  though  he  had,  at  one  time,  sworn  to 
maintain  that  faith,  yet  thinking  it  Incompatible  with 
monarchical  government,  he  lost  no  time  in  superseding 
it,  and  establishing  episcopacy  In  Its  room.  This  he  did 
in  direct  opposition,  not  merely  to  his  own  solemn  obli- 
gations, but  to  the  principles  and  predilections  of  his 
Scottish  subjects.  And  the  result  was  such  as  might 
bare  been  anticipated.  The  pretbyterian  clergy,  though 
driren  from  their  parishes  and  deprived  of  their  incomes, 
continued  to  preach  and  hold  meetings,  or  cxmrcnticles, 
as  these  assemblages  were  contemptuously  called,  for  the 
cp  It  oration  of  religious  ordinances  ;  and  their  influence 
with  the  people  seemed  to  increase  In  proportion  as 
means  were  taken  to  silence  or  crush  them.  Under 
circumstances,  Charles,  finding  that  rigour  failed  in 
icing  the  effect  at  which  he  aimed,  and  the  number 
of  episcopalian  ministers  being  Insufficient  to  fill  the 
vacancies  that  had  been  occasioned  by  bis  violent  change 
of  the  national  religion,  had  recourse  to  a  plan,  ostensibly 
mild,  but  which  did  by  no 
dfrora 
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applied 
divided 


or,  In  other  words,  who  had  not 
oj  noiuing  conventicles,  to  return 


to  their  several  parishes  (if  these  were  vacant),  or  to 
nation  to  such 


presentation  to  such  other  parishes 
A  similar  indulgence  was  issued  in  1672 ;  but 
i  of  them  were  marked  by  restrictions  and  conditions 
which  were  any  thing  but  agreeable  to  tender  consciences. 
(  Wodrotc's  Church  /list.  8vo  ed.  vol.  II.  p.  130-31.)  This 
indulgence  emanated  solely  from  the  king,  and  had  not 
been  submitted  to  the  consideration  of  the  church,  and 
was,  in  consequence,  regarded  by  many  as  tantamount  to  a 
recognition  of  the  royal  authority  in  matters  ecclesiastical 
as  well  as  civil,  and  as  subversive  both  of  the  national 
covenants  (Act*  of  Assembly,  apud  an.  1640),  to  which 
they  had  sworn,  and  of  presbytery  Itself,  which  acknow- 
ledged no  head  but  Jesus  Christ.  Some  of  the  more 
moderate  of  the  clergy,  however,  did  not  think  it  In- 
consistent either  with  their  vows  or  principles  to  accept 
it;  others  complied  with  It,  regarding  It  as  an  en- 
croachment on  their  religious  rights,  but  satisfying 
their  conscience  by  giving  an  open  testimony  against  it 
and  the  ecclesiastical  authority  assumed  by  the  king  . 
•bile  there  were  some  who  preferred  principle  to  ex- 
pediency, and  peremptorily  refused  compliance  on  any 
terms,  and  resisted  every  effort  to  procure  their  ac- 
Quie*ecnce.  These  were  the  persons  who  were  afterwards 
denominated  Cameronians.   ( IVodrow,  ill.  202.) 

The  Cameronians  were  Influenced  in  the  line  of  conduct 
which  they  pursued  solely  by  conscientious  motives. 
Rather  than  acknowledge  the  authority  of  the 
matters  ecclesiastical,  or  abate  one  iota  of  their 
s»bU>  rights  and  privileges,  they  were  willing  to 
from  their  conforming  brethren,  and  to  encounter  all  th 
evils  and  disabilities  which  such  a  step  had  evidently  a 
tendency  to  produce.  They  became  nt  once  the  object 
not  only  of  the  disapprobation  of  their  indulged  brethren, 
but  of  the  vindictive  and  cruel  rage  of  a  tyrannical  go- 
On  the  principle  that  "  oppression  drives  a 
ad,"  they  pushed  their  views  to  the  utmost 
extremity;  and,  while  they  vilified  the  Presbyterians 
whose  opinions,  both  religious  and  ecclesiastical,  were 
more  moderate  than  their  own,  they  stigmatized  the 
king  and  government  as  unscriptural  and  r.rastian.  In 
short,  while  they  arrogated  to  themselves  absolute  liberty 
of  conscience  and  of  judgment,  they  exhibited  the  greatest 
intolerance  towards  others  wbo  entertained  different  sen- 
timents. When  persecuted  and  proscribed,  when  many 
of  them  were  Imprisoned,  and  not  a  few  of  them  suffered 
martyrdom,  they  began  to  consider  their  king  as  a  tyrant ; 
and  they  publicly  declared,  that  "by  his  perjury  in 
violating  his  covenanted  vows,  by  his  arbitrary  govern- 
ment, and  his  usurpation  over  their  civil  and  religious 
liberties,  he  bad  dissolved  their  allegiance  and  forfeited 
all  right  and  title  to  the  crown."  (Lamp's  Hist,  of  Scot. 
vol.  iv.  p.  ill.)  They  also  protested  against  the  succession 
©t  his  brother,  on  account  of  bis  popery  and  his  breach  of 
covenant  to  Cod  and  the  church.  To  these  sentiments 
Cameron,  their  leader,  and  a  party  of  about  twenty  others, 
ail  armed,  gave  public  utterance  in  a  declaration  read 
at  Sanquhar,  and  affixed  to  the  market-cross  of  that 
town.  ( Wodrow,  Hi.  312.)  This  was  the  signal  for  more 
prompt  and  decisive  measures  on  the  part  of  government 
The  party 


v  *  -  *#s«  'Hi  l>  Ul  M«»  *:i  liitlvriiA  . 


Ayr  and  Dumfries.  Cameron  and  his  brother  fell  on 
the  field ;  while  sixteen  were  taken  prisoners,  and  soon 
after  perished  as  traitors  on  the  scaffold  ;  the  remainder 
of  the  party,  with  some  peasants  who  had  joined  them, 
fled.  But  their  spirit  was  not  intimidated,  nor  was  their 
enthusiasm  abated.  Cargill,  who  was  now  their  leader, 
and  who  was  shortly  after  apprehended  and  publicly  ex- 
ecuted, pronounced:  at  a  public  meeting  of  the  party  at 
Torwood,  near  Stirling,  a  solemn  excommunication 
against  their  persecutors,  including  the  Duke  of  York 
and  the  king  himself.  (Hind  Let  Loose,  passim; 
Laing,  iv.  112-13.) 

Meanwhile,  the  Cameronians  had  formed  themselves 
Into  a  more  regular  body;  and,  in  1601,  agreed  to  hold 
quarterly  or  more  frequent  meetlugs,  and  took  the 
name  of  The  Societies  Lnited  fn  Correspondence.  They 
thus  acted  more  in  concert ;  and  their  fortitude  and  seal 
became,  if  possible,  more  Intense.  They  were  now 
altogether  alienated  from  the  Indulged  ministers  and  the 
general  public ;  and  their  meetings  for  religious  worship 
and  for  the  celebration  of  ordinances  were,  for  the  sake 
of  safety,  confined  to  the  mountains,  or  to  sequestered  and 
remote  spots.  They  still  continued  the  objects  of  the 
roost  ruthless  persecution.  Hut  while  proscribed  and 
chased  like  beasts  of  prey  by  the  government,  no  respect 
being  shown  to  age  or  sex  or  condition,  and  while 
numbers  of  them,  including  their  most  popular  mlnUters, 
perished  on  the  scaffold  or  at  the  stake,  they  began  to 
disagree  among  themselves.  Some  of  them  having  been 
dissatisfied  with  the  language  of  the  Sanquhar  Declaration. 
re  ruin  portions  of  it  had  been  amended  or  explained. 
A  considerable  number  took  offence  at  the  violence  of 


now  at  the  head  of  the  party  ;  ami  not  only^se- 


party 

to  unite  with  such  as  would  not  go  to  the  sai 
as  themselves  ;  while  the  other,  more  moderate  In  their 
principles,  were  for  making  common  cause  with  all  who 
held  the  same  general  sentiments,  and  were  exposed  to 
the  same  persecutions.  It  was  at  this  period  (1687) 
that  Ren  wick  drew  up  their  Injormatory  Vindication, 
which  in  spirit  was  the  same  as  the  Sanquhar  Declaration. 
But  the  breach  was  never  healed.  It  is  unnecessary, 
however,  to  give  a  more  minute  account  either  of  their 
proceedings  or  their  sufferings.  Renwick,  who  was 
beheaded  in  IGHg,  was  the  last  Scottish  martyr.  The 
revolution  put  an  end  to  the  sufferings  of  the  Cameronians, 
and  to  persecution  for  conscience' sake.  (Scotch  Worthies, 
i  Renwh  k,  llackston  of  Rathillet,  Ac. ;  Hind  Let  Loose.) 

The  services  of  this  proscribed  party  at  this  crisis  were 
of  an  important  kind.  Suffering  as  they  bad  long  done 
at  the  hand  of  a  sanguinary  government,  and  alive  as 
they  were  to  the  value  of  civil  and  religious  liberty,  they 
espoused  the  cause  of  the  Prince  of  Orange  with  an  en- 
thusiasm and  bravery  worthy  of  their  character.  A 
regiment  of  800  Cameronians  was  speedily  raised ;  and 
their  heroism  as  displayed  at  Dunkeld  and  other 
has  extorted  the  praise  of  history.  A  regiment 
the  name  still  exists.    (Laing,  iv.  104.  208.  232.) 

But  the  Cameronians,  though  they  occupy  a  promi- 
nent place  in  the  history  of  the  reigns  of  Charles,  and  of 
James  II.  his  successor,  never  formed  a  very  numerous 

b°dy'h\  JGod  'diTO,ttlth,iWhen  l\*J  wcrMlftnowcd  to 
they  gradually  became  an  obscure  as  they  were  a 
sect.  Nor  did  tbey  think  of  forming  themselves 
Into  a  regular  church  till  1743,  when,  under  the  direction 
of  the  Rev.  M.  M  Millan  •  and  other  leaders,  they 


and  established  a  presbytery  In  the  name  of  Christ,  the 
alone  king  and  head  of  the  church,  under  the  title  of 
the  Reformed  Presbytery."  As  they  became  more  nu- 
merous, they  took  the  title  of  tbe  Reformed  Presby- 
terian Synod.  But  at  this  moment  (IH41)  the  synod 
consists  only  of  six  presbyteries,  embracing  thirty- five 
congregations,  most  of  them  being  very  small. 

The  nature  of  the  tenets  ami  doctrines  of  the  Came- 
ronians may  account  for  their  never  having  become  a 
numerous  sect.  They  denied  the  authority  of  civil 
rulers,  unless  these  had  sworn  and  subscribed  the  national 
covenants  ;  and  of  course  they  refused  to  Include  the 
names  of  such  rulers,  even  that  of  the  sovereign  himself, 
either  in  their  public  or  private  prayers.  They  contended 
that  tbe  civil  magistrate  Is  bound  to  suppress  error,  and 
to  encourage  tbe  true  religion  :  and  that  the  covenants 
arc  binding  on  ail  posterity.  These  opinions,  however, 
they  have  gradually  modified  or  abandoned.  They  now 
pray  for  the  sovereign  and  civil  magistrates,  and  have 
virtually  renounced  the  covenants.  They  are  also  in 
favour  of  a  national  church  ;  and  would  have  no  hesitation 
to  unite  with  the  present  established  church  of  Scotland 

*  Tbey  arc  often  callo.1  H-HUtantUt,  in  honour  J  thl,  nrr*un. 
Tfc*y  are  aho  kno»n  by  the  nam*  of  MUt  I'mjJr,  from  th*  rlrrum- 
uanrv  that,  till  within  the  last  fifty  juAtt,  the?  held  public  workup 
aim  tut  esclnaivalj  in  th*  open  air  an  In*  Ode  of  umt  hill,  in 
honour  of  their  nrr*erttud  forefather*  In  th*  tim*  of  Charles  II. 
ThU 
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if  patronage  wm  abolished,  and  if  the  right  of  electing 
their  own  minuter*  were  conferred  on  the  people.  They 
adopt  the  Westmtntter  Confession  of  Faith,  and  all  the 
standard*  and  formulas  of  the  church  of  Scotland.  Their 
minister*  are  strict  disciplinarians,  adopt  the  Calrinlstic 
creed  in  it*  most  rigid  sense,  are  peculiarly  assiduous 
and  faithful,  and  as  a  body  the  Cameronians  now  form 
a  most  unobtrusive,  respectable,  and  exemplary  sect  of 
Christians. 

CA'MISARDS.  In  French  History, the  Protestant  in- 
surgent s  in  the  Ce  venues,  after  the  revocation  of  the  edict 
of  Nantes,  were  so  called,  from  having  worn  their  shirts 
over  their  dress  by  way  of  disguise  on  the  occasion  of 
some  nocturnal  attacks.  Their  principal  lender.  Cavalier, 
succeeded  so  far  as  to  effect  a  capitulation  in  their  favour 
with  the  French  government.  He  subsequently  entered 
the  English  service,  and  at  his  death  was  governor  of 
Jersey. 

C  A'MLRT.    A  stuff* or  cloth.  consisting  of  a 
of  wool  and  silk,  or  of  wool  and  camel's  hair. 

CAMO'RN/E.    (Derivation  unknown.)  A 
appellation  of  the  Muse*. 

CAMP.  In  the  art  Military,  a  word  of  doubtful  ety- 
mology, signifying  the  station  of  an  army,  with  its  ar- 
tillery, baggage,  and  other  appendages,  when  it  baa 
taken  tho  field  for  the  purposes  of  war.  The  hiatory  of 
the  military  art  in  all  ages  and  in 
t ;  and  in  proportion  to  the  skill  displayed  by 
the  science  of  castrametation,  mar  an  ac- 


people  in 
to  this 

it  was  practicable,  were  of  a  circular 
form,  which  was  said  to  possess  the  advantage  that  from 
the  centre,  where  the  general  with  the  flower  of  the 
troops  lay.  help  could  soonest  be  afforded  to  any  point 
menaced  by  the  enemy.  The  other  states  o*>  Greece, 
Macedonia,  and  Carthage  borrowed  the  grand  principles 
of  choosing  and  tracing  their  camps  from  the  Lacedae- 
monians ;  but  accommodated  the  form,  the  arrangement, 
and  dlaposltion  of  the  same  to  the  nature  and  strength 
of  the  ground  which  they  intended  to  occupy.  It  was 
from  the  Itomans  that  the  art  of  castrametation  first 
acquired  any  systematic  regularity.  The  form  of  tho 
Roman  camp  was  Invariably  quadrangular  ;  it  was  sur- 
rounded by  regular  intrenchmenti,  and  was  so  admirably 
arranged  that  each  cohort,  legion,  and  individual  knew 
exactly  the  point  which  he  ought  to  occupy,  and  the 
part  to  which  instant  attention  should  be  directed  in 
the  event  of  alarm.  It  would  exceed  our  limit*  to  give 
an  account  of  the  construction  of  the  Roman  camps,  and 
of  the  arrangement  of  the  troop*  in  them.  The  reader 
will  find  ample  details  and  comments  upon  this  subject 
in  the  works  of  Polvblus  and  Vcgctius,  and  in  General 
Hoy  's  Military  Antiquities  of  the  Roman*  m  Britain. 
The  Penny  Cyclopedia  contains  an  able  account  of  the 
different  systems  of  castrametation. 

Camp.  In  Agriculture,  a  heap  of  tumips.  potatoes,  or 
other  roots,  laid  up  for  preserving  through  the  winter ; 
in  some  places  called  a  pre.  and  in  others  a  ' 


■  bury. 

CAMPAI'GN.  (Fr.)  An  uninterrupted  aerie*  of  mi. 
litary  operations  in  the  field.    See  Was. 

CAMPANl'LE.  (iLcampana.  a  bell.)  In  Archi- 
tecture, properly  a  tower  for  containing  a  bell  or  bells. 
Though  the  word  has  been  adopted  in  the  English 
language,  and  applied  to  the  bell  towers  of  churchc*.  It 


Italy. 


ly  belongs  to  those  towers  near  churches,  but 
"from  them,  to  be  seen  In  many  of  the  cities  of 
The  principal  of  these  are  the  Campanile  of  Cre- 
mona, which  is  of  the  extraordinary  height  of  396  feet ; 
that  of  Florence.  VA  feet  high,  built  from  the  design  of 
Giotto;  tho  Garisendi  tower  at  Bologna,  built  In  1110, 
which  is  147  feet  high,  and  is  8  feet  &  inches  out  of  an 
upright ;  and  very  near  to  It  in  the  same  city  another  tower, 
bearing  the  name  of  Aslnelli.  327  feet  in  height,  and  leaning 
from  the  perpendicular  3  feet  8  Inches,  but  which,  seen, 
as  it  always  is,  in  company  with  the  first,  seems  to  lean  but 
little.  The  last  wc  shall  name  is  that  which  1*  commonly 
called  the  leaning  tower  of  Pisa,  and  perhaps  the  most 
remarkable  of  all.  It  I*  l.M  feet  high,  and  overhang*  12 
feet  9  inches.  Its  general  form  possesses  elegance,  and  is 
that  of  a  cylinder  encircled  by  8  tiers  of  column*  over 
each  other,  and  each  with  an  entablature.  The  columns 
are  all  of  marble,  and  the  upper  tier  is  recessed  back. 

CAMPA'NULA.  ( Lat. campana,  a  bell.)  A  very 
lar^e  genus  of  hardy  herbaceous  plants  and  annuals. 
Inhabiting  the  temperate  parts  of  both  the  eastern  and 
western  hemispheres,  but  most  abundant  in  the  latter. 
They  have  blue  or  white  flowers,  often  of  consider- 
able size,  on  which  account  most  of  the  species  are 
favourites  In  garden*.  In  M.AIphnnsode  Candollc's 
account  of  the  genus,  published  in  1*30.  after  separating 
from  it  several  groups,  1M  species  are  enumerated.  The 
only  useful  plant  among  them  is  C.  rapmnculut,  the 
radish-like  sort  of  which  is  »ometimes  eaten  under  the 
name  of  Rami  ' 

in 


CANAL. 

CAMPE'ACHY  WOOD.  Log 
Campeacky,  In  the  bay  of  Honduras. 

CAMPHE'NE,  or  CAMPHOGEN.  A  term 
by  chemists  to  a  hydrocarbon,  composed  of  ten  atom*  of 
carbon  =  60,  and  eight  of  hydrogen  =  8 ;  it  is  therefore 
represented  by  the  equivalent  number  68.  It  Is  identical 
with  pure  oil  of  turpentine  ;  and  camphor  is  Its  protox- 
ide, that  substance  being  composed  of  68  camphogen  -f> 
8  oxygen  ;  camphor  is  therefore  represented  by  the  equi- 
valent number  76. 

CA'MPHOR.  A  concrete  volatile  and  highly  odorous 
substance,  obtained  bv  distillation  from  the  Laurus 
camphor  a,  or  camphor  laurel,  which  is  a  native  of  Japan. 
It  1*  also  found  ready  formed  in  the  wood  of  the  Driaba- 
lanopi  camphora,  a  tree  which  flourishes  in  Borneo  and 
Sumatra.  What  Is  called  crude  or  rough  camphor  Is  in 
small  grey  pieces  and  crystal* ;  It  1*  purified  by  sublim- 
ation, and  Is  found  La  commerce  in  circular  cakes  weigh- 
ing about  8  lb*,  each,  white,  translucent,  and  somewhat 
tough  and  crystalline  in  texture.  Camphor  i*  chiefly  used 
in  medicine :  it  dissolves  very  sparingly  in  water,  and  the 
solution  is  called  camphor  Julep  i  it  dissolves  abundantly 
In  alcohol,  forming  camphorated  spirit  of  trine. 

CA'MPH  ORATES.    Compounds  of  camphoric  acid. 

CAMPHO'RIC  ACID.  An  acid  obtained  by  boiling 
camphor  in  nitric  acid.  It  consists  of  TO  carbon^  hydrogen, 

°{ C  A'^PULI'TROPOUS.  (Gr.  a^assr**,  J  curve,  and 
"(it*,  /  turn.)    In  Botany,  a  name  given  to 


r  those  In  which  a  raphi  exists ; 
f  vessels,  whose  office  is  to  maintain  a 
i  between  the  base  of  the  nucleus  and  the 
of  the  seed. 

CANA'L.  (Lat.)  An  artificial  channel  filled  with  water, 
formed  for  the  purposes  of  draining,  of  irrigation,  of 
supplying  towns  with  water,  or  of  inland  navigation. 
Illustrative  of  the  first,  may  bo  cited  the  canal  which 
extends  from  the  Fucine  Lake  (now  Lake  Cclano)  into 
the  river  Liri ;  of  the  second,  the  canals  with  which 
ancient  Egypt  was  intersected  ;  of  the  third,  the  arti- 
ficial aqueduct*  of  antiquity,  or  in  modern  time*  the 
New  River,  by  which  London  is  In  a  great  measure  sup- 
plied with  water  from  Hertfordshire  ;  but  it  is  to  channel* 
for  the  purpose  of  inland  navigation  that  the  term  canal 
it  usually  confined. 

That  the  Importance  of  canals  as  a  means  of  inland 
navigation  attracted  attention  even  in  the  earliest  ages, 
I*  manifest  from  the  "fossae  Philistine,"  large  canal* 
( Pliny,  ill.  16. )  at  the  south  of  the  Eridanut  In  LIguria, 
the  origin  of  which  is  ascribed  by  Mr.  Bryant  to  the 
Canaanites,  who  at  an  early  period  migrated  from  Phi- 
listia ;  as  well  as  from  the  grand  design  of  the  Cnidians, 
a  people  of  Carta  in  Asia  Minor,  to  dig  a  channel  through 
the  isthmus  which  joined  their  territory  to  the  continent. 
(Her.  il.  78.)  The  attempt,  too,  of  the  Egyptian*  at  • 
later  period  to  unite  the  Nile  with  the  Red  Sea  by  a 
canal  has  been  often  recorded,  though  it  I*  difficult  at 
the  present  day  to  discover  the  least  traces  of  ft*  ex- 
istence. The  Greek*,  who  received  the  tint  principle* 
of  commerce  and  the  art*  from  the  Egyptians  and  Phoe- 
nicians, and  who, improving  upon  the  models  transmitted 
to  them,  afterwards  reached  an  unexampled  Ditch  of 
civilisation,  conceived  the  magnificent  design  of  making 
a  navigable  passage  from  the  Ionian  Sea  into  the  Archi- 
pelago, by  cutting  a  canal  across  the  Isthmus  of  Corinth. 
This  undertaking,  however,  proved  abortive ;  and  though 
the  attempt  was  again  renewed  by  several  of  the  Roman 
emperors.  It  still  remained  without  success.  In  the  reign 
of  Augustus,  Drum*  succeeded  In  excavating  a  canal 
from  the  Rhine  to  the  Issel,  and  formed,  as  we  are  told 
by  Pliny,  a  new  mouth  from  the  Rhine  to  the  sea.  A 
canal  between  the  Rhine  and  the  Maesc,  supposed  to  be 
that  now' commencing  at  Leyden  and  passing  Delft  to 
Its  junction  with  the  Maese  at  Sluys,  was  likewise  formed 
by  the  Roman*.  But,  as  has  been  often  observed,  it  was 
by  bending  nation*  under  the  same  yoke,  and  not  by 
uniting  them  In  commercial  ties,  that  the  Romans  sought 
to  extend  international  communications  ;  hence  their 
canals  were  usually  formed  for  the  purposes  of  draining; 
or  of  warfare.  There  can  be  little  doubt,  however,  that  it 
was  the  Romans  who  Introduced  into  their  province*  the 
models  of  internal  communication  which  in  modern 
times  have  undergone  such  Immense  improvement,  and 
which  have  been  converted  to  a  purpose  nobler  than 
conquest — the  interchange  of  the  production*  of  la- 
bour. 

There  Is  no  country  In  the  world  where  the  ad- 
vantages of  canals  are  more  appreciated  than  in  China. 
From  time  immemorial  tho  river*  that  intersect  that 
vast  empire  have  been  united  by  Innumerable  canals ; 
and  the  Grand  Canal  is  said  to  be  the  roost  stupendous 
work  of  the  kind  that  has  ever  been  executed.  ( Kayruil 
HM.Phil.  1.102.)   Russia,  too,  exhibits  a  remarkable 

of  canal*  for  the 
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pfctcd,  in  progress,  or  j 
of  Languedoc  may 


country  for  a  long  period  im- 
peded the  progress  of  work*  of  thU  description,  that  em- 
pire U  dow  traversed  by  an  unbroken  line  of  water  com- 
munication from  St.  Petersburg  to  the  Caspian  Sea. 

The  canals  constructed  during  the  period  of  the  glory 
of  Italy  are  very  uuinerous ;  but  though  many  of  these 
arc  navigable,  their  primary  object  has  been  to  com- 
t'i:'.k.i:e  to  !••  .th  banks  of  the  Po  the  irarious productions 
of  the  country. 

In  the  Netherlands,  the  construction  of  canals  com- 
menced in  the  12th  century,  when  Flanders  became  the 
commercial  entrepot  of  Europe ;  and  to  the  large  share 
which  possess  in  its  economical  arrangements 

is  to  lie  ascribed  chiefly  the  prosperity  of  Holland  in 
the  present  day.  From  the  structure  of  that  country, 
canals  are  formed  with  peculiar  facility  ;  and  there  is  not 
a  town  or  a  village  which  is  not  furnished  with  a  canal 
of  greater  or  smaller  dimensions.  France  hat  from  a 
distant  period  exercised  its  skill  in  the  construction  of 
canals  for  inland  navigation.  The  first  was  the  canal 
of  Briare,  which  opens  a  communication  between  the 
Loire  and  the  Seine,  and  then  between  Paris  and  the 
western  provinces,  and  is  of  immense  importance  in  In- 
many  works  or  this  kind,  coro- 
"  in  that  country,  the  canal 
which  was  intended 
with  the  Atlantic,  and  was 
It  is  150  miles 

is  supplied  by  a  number  of  rivulets,  and  is  pro- 
vided at  proper  intervals  with  114  locks  and  sluices. 

A  reference  to  the  earlier  history  of  Spain,  Sweden,  and 
Denmark,  and  to  the  more  recent  accounts  of  Austria, 
Prussia,  and  above  all  America,  will  show  to  what  extent 
these  several  states  have  endeavoured  by  the  construction 
of  canals  to  develop  internal  resources,  and  to  distribute 
universally  the  productions  of  labour. 

It  is  a  singular  circumstance  that  Great  Britain,  gene- 
rally foremost  in  the  race  of  civilisation,  and  possessing 
to  many  natural  means  for  the  formation  of  canals,  from 
its  insular  position  and  its  numerous  rivers,  was  the  last 
country  tn  Europe  to  avail  itself  of  its  advantage*.  It 
m  true  that  at  different  periods  of  our  history  the  im- 
portance of  inland  navigation  was  deeply  felt,  and  various 
expedients  were  adopted  for  removing  obstructions  in 
the  rivers  of  England,  with  the  view  of  facilitating  in- 
ternal commerce  ;  but  it  was  not  till  the  middle  of  the 
last  century  that  the  construction  of  canals  began  to 
enter  tnto  the  system  of  British  economy.  In  the  year 
17&S  an  Impulse  was  given  to  the  progress  of  British  in- 
dustry by  the  project,  which  originated  with  the  Duke 
<at  Bridge  water,  of  forming  a  canal  between  Worsley 
ncbester ;  a  project  which  was  altered  and  ex- 
by  three  successive  acts  of  parliament  to  ad- 
rrt-ater  comprehensiveness  in  its  execution,  and 
the  basis  of  every  succeeding  plan  of  cana- 
in  this  country.  The  example  then  set  by  the 
speedily  followed  :  the  large 
which  is  ever  ready  to 
in  undertakings  that  are  likely  to  prove  pro- 
found its  way  into  this  channel,  and  in  a 
e  country  became  intersected  with  navigable 

The  section  of  a  canal  is  usually  a  trapesium,  of  which 
two  »ide«  arc  parallel  and  horixontal,  and  the  other  two 
equally  inclined  to  the  horizon.  The  inclination  depends 
on  the  nature  of  the  soil.  It  Is  least  in  tenacioutftcarth, 
and  greatest  in  loose  soil ;  but  no  soil  will  maintain  itself, 
unless  the  base  of  the  slope  exceeds  its  height  at  least  in 
the  ratio  of  four  to  three.  In  loose  soils  the  base  re- 
quires to  he  twice  as  great  as  the  height. 

A  canal  is  usually  confined  between  a  bank  on  one  side, 
and  a  towing  path  on  the  other,  the  breadth  of  whose  upper 
surface  must  t>e  sufficient  for  a  road  on  which  tlse  animal* 
employed  in  draught  may  easily  pass.  Thin  require*  the 
breadth  of  the  upper  surface  to  be  at  least  9  feet.  The 
usual  rule  for  the  other  bank  is  to  make  the  breadth  at 
top  equal  to  the  height,  measured  from  the  bottom  of  the 
ranal .  but  in  this  case  there  should  be  a  berm  of  a  foot, 
or  a  foot  and  half,  at  the  level  of  the  water,  w  hlch  increases 
the  thickness  of  the  bank  at  Iiottom,  and  prevents  the 
wash  of  the  banks  from  falling  into  the  canal.  To  pre- 
vent the  entrance  of  rain-water,  a  counter-ditch  Is 
formed  on  the  outside  of  each  of  the  hanks.  The  profile 
of  a  well-constructed  canal  will  therefore  present  the 


e  of  the  vessels  intended  to  navigate  them,  fn 
that  they  may  permit  two  vessels  to  pass  each 
other  with  freedom,  the  breadth  at  bottom  is  usually 
made  twice  as  grant  as  the  breadth  of  the  beam  of  the 
vessels  :  the  depth  requires  to  be  at  least  one  foot  mora 
than  the  vessel's  draught  of  water. 

The  bed  of  a  canal  must  Ik<  absolutely  level,  or  have  no 
mora  slope  than  is  necessary  to  convey  water  to  replace 
that  which  has  been  wasted.  Hence,  when  a  canal  in- 
tersects a  sloping  country  in  a  series  of  channels  at  dif- 
ferent levels,  means  must  bo  provided  to  enable  vessels 
to  pass  from  one  level  to  another.  This  is  commonly  ef- 
fected by  means  of  a  lock. 

The  Invention  of  locks  as  a  means  of  carrying  a  canal 
through  an  undulating  country  has  given  an  entirely  new 
feature,  to  the  inland  navigation  of  Europe.  Various 
nations  have  claimed  the  honour  of  this  Invention  ;  but 
it  would  appear  that  the  controversy  which  has  arisen 
on  the  subject  is  not  yet  settled.  "  A  lock  is  a  chamber, 
formed  of  masonry,  occupying  the  whole  bed  of  the  canal 
where  the  difTcretHre  of  level  is  to  be  overcome.  This 
chamber  Is  so  contrived  that  the  level  of  the  water 
w  hich  it  contains  may  be  made  to  coincide  with  either 
the  upper  or  lower  level  of  the  canal.   This  is  cfT 


by  two  pairs  of  gates,  one  of  which  pairs  is  p 
each  end  of  the  chamber  of  Uie  lock.  By  this 
while  the  gates  at  the  lower  end  of  the  ( 


* 

;»re 


lowt 
when  the  lower 


opened,  and  those  at  the 
water  in  the  chamber  will 
of  the  canal ;  and,  on  the 

gates  are  closed,  and  the  upper  gates  are  opened,  tho 
let  el  of  the  water  In  the  lock  w  ill  coincide  w  ith  the 
level  of  the  water  in  the  upper  part  of  the  canal.  In 
the  first  case,  a  boat  may  be  floated  Into  the  lock  from 
the  lower  part  of  the  canal ;  and  if  then  the  gates  be 
closed,  aud  water  is  admitted  into  the  lock  from  the 
upper  level  until  the  surface  of  the  lock  is  in  a  line 
with  the  water  above,  the  boat  will  be  floated  up.  and 
on  the  opeuing  of  the  upper  gates  may  be  passed  uuward. 
By  reversing  the  course  of  procedure,  boats  may  be  as 
readily  conveyed  from  the  upper  to  the  lower  level." 
See  Locst. 

The  supply  of  water  required  for  maintaining  a  canal 
depends  on  the  lockage  or  quantity  wasted  in  passing  a 
vessel  through  the  locks,  on  the  evaporation  from  ton 
surface,  and  on  the  leakage.  It  has  been  found  by  ex- 
periment that  the  annual  quantity  of  evaporation  from 
the  canal  of  Languedoc  is  32  inches  ;  that  is  to  say,  the 
body  of  water  required  to  supply  this  waste  Is  equal  to  • 
narallclopiped  whose  base  is  the  whole  surface  of  water 
in  the  canal,  and  whose  altitude  is  32  inches:  in  most 
calculations  it  has  been  customary  to  take  this  altitude  at 
36  inches.  With  respect  to  the  leakage,  when  the  soil  is 
porous  the  inner  surface  of  the  banks  may  be  lined  with 
an  earth  retentive  of  water,  or  a  portion  of  the  middle  of 
each  bank  may  be  built  up  with  earth  of  this  character. 
The  operation  of  lining  a  bank  with  clay,  or  earth  re- 
tentive of  moisture,  is  called  puddling. 

The  advantages  derived  from  canals  are  now  so  gene- 
rally known  and  acknowledged,  as  to  render  it  almost 
superfluous  to  allude  to  the  question.  The  beneficial 
effects  of  canals  are  felt  In  a  greater  or  less  degree  by  all 
classes  of  society :  by  their  means  the  manufacturer  is 
enabled  to  collect  his  materials  and  bis  fuel  with  less 
labour  and  expense ;  the  farmer  obtains  a  supply  of 
manure  at  a  cheap  rate,  and  a  ready  conveyance  of  his 
produce  to  the  most  profitable  market ;  and  the  merchant 
Is  enabled  to  extend  his  commerce  by  exporting  greater 
and  varieties  of  goods  from  places  remote 


the  sea,  and  by  more  easily  supplying  a  wider  cx- 
tont  of  inland  country  with  articles  of  foreign  | 


In  short,  general  arguments  in  favour  of 
perseded  by  the  rapidly  improving  and  thriving  state  of 
all  the  cities,  towns,  and  villages  in  their  ncighlmurhood  ; 
while  the  great  works  of  every  kind  to  which  they  have 
been  conducted,  and  to  which  a  large  portion  of  them 
owe  their  rise,  are  their  best  recommendation.  Some 
years  ago,  when  the  formation  of  railroads  became  a 
favourite  speculation,  no  -mall  degree  of  alarm  was.  ex- 
perienced by  those  interested  in  the  prosperity  of  canals, 
lest  they  should  diminish  in  importance,  or  in  fact  be 
entirely  superseded  by  the  introduction  of  railroads. 
Experience  has,  however,  hitherto  shown  that  the  fears 
entertained  on  this  subject  were  perfectly  groundless  ; 
for,  as  railways  are  constructed  chiefly  for  the  expeditious 
transport  of  passengers  and  goods,  and  from  the  expense 
incurred  in  their  construction  and  maintenance  a  higher 
rate  of  toll  must  be  levied  in  order  to  pay  the  pro- 
prietors, this  mode  of  conveyance  is  not  likely  to  in- 
terfere with  that  description  of  goods  which  form  the 
chief  traffic  of  canals,  and  for  which  cheapness,  aot 
expedition  of  transport,  is  required.  (For  detailed  in- 
formation on  the  subject  of  canals,  the  reader  is  referred 
to  Phillips's  General  History  qf  Inland  Xariuatiun  ;  and 
to  Nichols,  Priestley,  and  If  alker's  Historical  Account  oj 
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CANALICULATE. 

lu  Zoology,  is  said  of  a  surface  when  It  has  a  longitudinal 

impressed  line  or  channel. 

CanaliVulatk.  (Lat.  canallt,  a  water  pipe.)  la 
said  of  leaves  or  other  parts  when  the  edges  arc  so  much 
turned  upwards  as  to  produce  the  appearance  of  a  channel 
or  gutter. 

CANALI'FERA.  (Lat.  canalii,  a  canal;  fero,  /  bear.) 
The  name  of  a  tribe  of  Zoophagous  Univalves,  or  Gas- 
tropods, of  which  the  shell  Is  characterized  by  a  long 
straight  canal  terminating  its  mouth. 

CAN A'RY-BIKD.  Two  distinct  species  of  finch 
(  Carduelis)  appear  to  have  afforded  the  different  varieties 
of  singing  bird  familiarly  known  by  this  name.  The  one 
which  is  beat  known  in  its  wild  state  is  the  Carduelis 
canaria  of  Cuvier,  and  is  very  abundant  in  Madeira, 
where  its  characters  and  habits  have  been  observed  with 
much  attention  by  Dr.  Hetneken.  "  It  builds."  says  this 
naturalist,  "in  thick  bushy  high  shrubs  and  trees,  with 
roots,  moss,  feathers,  hair,  Ac. ;  pairs  in  February  ;  lays 
from  four  to  six  pale  blue  eggs ;  and  hatches  five,  and 
often  six  times  in  the  season.  It  is  a  delightful  songster, 
with,  beyond  doubt,  much  of  the  nightingale's  and 
sky-lark's,  but  none  of  the  wood-lark's  song.  '-"  A  pure 
wild  song  from  an  island  canary,  at  liberty,  In  full  throat, 
in  a  part  of  the  country  so  distant  from  the  haunts  of 
men  that  It  is  quite  unsophisticated,  is  unequalled,  in  its 
kind,  by  any  thing  I  have  ever  heard  In  the  way  of  bird- 
music.  The  canary-bird  was  brought  intoEurope  as  early 
as  tho  16th  century,  and  is  supposed  to  have  spread  from 
the  coast  of  Italy,  where  a  vessel,  which  was  bringing  to 
Leghorn  a  number  of  these  birds  besides  its  merchandise, 
was  wrecked.  As,  however,  they  were  males  chiefly  which 
were  thus  introduced,  they  were  for  some  time  scarce ; 
and  it  is  only  of  late  years  that  their  education  and  the 
proper  mode  of  treating  them  have  been  known. 

i    '^\ed^^ .'{     is  be  rU,h  b*f'tCt  m  wn,cn  too*cco 

bacco. 

CA'NCEL.  (Fr. canceller.)  In  Printing,  Is  the  sup- 
pression of  a  leaf  or  more  of  a  book,  owing  to  some  error 
of  importance  having  escaped  detection,  or  some  fact 
being  mis-stated,  or  some  new  discovery  Ix-ing  made,  or 
some  change  having  taken  place  in  the  author  s  arrange- 
ments after  that  part  of  a  work  has  been  printed,  and 
substituting  for  the  portion  cancelled  a  corrected  leaf,  tkc. 
which  is  usually  distinguished  by  one  of  the  following 
signs  at  the  bottom  of  the  page,  f,  J,  },  as  a  guide  to 
the  bookbinder. 

CAN  CELL  A' RI  A.  (Fr.  cancel  ler . )  A  Lamarekian 
genus  of  Trachelipod  Testacea,  having  the  shell  oval  or 
turreted  ;  base  of  the  aperture  sub-canaliculate  ;  canal 
▼cry  short ;  columella  plicate  ;  the  plaits  usually  trans- 
verse, varying  in  number ;  lip  internally  furrowed  ; 
operculum  horny.  The  reticulated  Cancellaria  ( Cancel- 
laria  reticulata,  Lam.)  Is  a  well-known  species,  from  the 
Atlantic  Ocean. 

CA'NC  ELLATE.  (Lat.  cancelli.  lattices.)  Is  a  term 
applied  to  leaves  consisting  entirely  of  veins,  without 
connecting  parenchyma  ;  so  that  the  whole  leal  looks  like 
a  plate  of  open  network.  Instances  of  this  kind  occur  in 
JfyrtrogetoH  fenestralis,  but  are  extremely  rare. 

CA'NCER.  (Lat.)  The  Crab.  The  fourth  sign  of 
the  zodiac,  which  the  sun  enters  about  the  21  st  of 
June,  when  ho  reaches  his  greatest  northern  declination. 
The  parallel  circle  through  this  point  is  called  the 


CANDLES. 

1  to  our  candlestick  ;  it  is,  however,  quite  certain  that  the 
word* candela  was  nothing  more  than  a  lamp,  aud  that 
the*  candelabrum  was  but  a  support  more  or  less  heavy 
in  construction  mum  which  the  lamp  was  placed,  or 
whose  top  was  hollowed  out  for  the  reception  of  oil  or 

1  some  other  combustible.  The  great  variety  observable 
In  ancient  candelabra  was  not  so  dependent  on  the 
caprice  of  th?  artist,  as  on  the  different  uses  to  which  they 
were  first  applied.  Before  the  employment  of  oil  the 
mode  of  Illuminating  an  apartment  was  by  means  of  dry 
wood  burnt  on  braziers  (basins  for  holding  fuel)  sup- 
ported by  tripods.  The  Creeks,  always  delighting  to 
preserve  some  reminiscence  of  an  ancient  usage,  thence 
adhered  to  the  triangular  form  In  this  article  of  furniture, 
and  their  example  was  imitated  by  the  Romans.  C 
rally  speaking,  there  are  two  species  of  candelabra : 


Braihyurous  family  of  Crustaceans. 

Cancer.  A  disease  chiefly  attacking  tho  glands, 
consisting  of  a  schirrous  tumour,  terminating  in  an  ill- 
conditioned  and  deep  ulcer,  generally  attended  by  ex- 
cruciating pain.  When  the  cancerous  character  of  a 
tumour  is  once  ascertained,  its  extirpation,  where  prac- 
ticable. Is  the  only  chance  of  effectual  relief.  The  large 
blue  veins  which  ramify  round  a  cancer  of  the  breast 
were  compared  by  old  authors  to  the  claws  of  a  crab, 
whence  the  name  of  this  disease. 

CANCRO'MA.  A  genus  of  Grallatorcs  or  wading 
birds,  belonging  to  Cuvler's  family  of  Prestirostres,  or 
rompresscd-billed  waders,  including  only  one  known 
species,  the  Boat  bill ;  so  called  from  the  form  and  struc- 
ture of  the  Mil,  which  clraracterizes  the  genus.  The 
bill  is  flattened  or  depressed,  not  compressed  ;  and  is 
composed  of  two  boat-shaped  or  spoon-shaped  mandibles, 
with  thetr  concavities  applied  towards  each  other,  the 
upper  one  having  a  strong  and  sharp  tooth  near  the 
point.  The  Boatbill  inhabits  the  banks  of  the  Orinooko, 
and  other  large  rivers  of  South  America  which  are  sub- 
ject to  flooding  In  the  rainy  season. 

C  A  N  D  K  L  A'  MRU  M.  ( Lat.  candela,  a  lamp  or  candle. ) 
A  stand  or  support  on  which  the  ancients  placed  a  lamp. 
Candelabra  varied  in  form,  and  were  highly  decorated 
with  tho  stems  and  leaves  of  plants,  parts  of  animals, 
flowers,  and  the  like.  There  was  no  article  of  ancient 
furniture,  in  which  more  taste  and  elegance  were  dis- 
played than  in^he  designs  of  candelabra.  The  etymology 
of  the  word  would  seem  to  assimilate  the  candelabrum 


which  ending  upw  ards  in  the  form  of  a  brazier,  so  nearly 
approach  the  form  of  a  portable  altar  as  to  be  almost 
coufouuded  with  it.  This  species  must  be  classed  with 
the  tripod,  and  there  seems  ground  for  believing  that  it 
was  used  only  in  temples  or  In  small  chapels.  Of  this 
sort  was  that  carried  off  by  Verres ;  and  Cicero  informs 
us  that  In  Sicily  every  house  was  supplied  with  one  in 
silver.  Of  this  species  also  are  those  most  frequently 
sculptured  in  friezes,  usually  accompanied  by  genii  and 
instrument*  of  sacrifice.  The  other  species  of  candelabra, 
whose  accessaries  and  ornaments  are  of  the  same  cha- 
racter as  in  those  first  described,  are  much  higher,  and  of 
marble.  Of  this  kind  Rome  furnishes  an  abundance  of 
examples ;  but,  as  Winkehnan  observes,  not  one  has  been 
found  in  bronze. 

The  marble  candelabra  exhibit  as  much  variety  in  the 
forms  of  the  vase  or  brazier,  which  it  is  their  principal 
end  to  support,  as  in  tho  body  and  base  of  the  support 
itself.     Sometimes  they  are  capricious  to  excess,  the 
foliage,  contrivance,  and  design  being  such  as  to  display 
more  skill  than  propriety  of  ta-tc.  Others,  however,  there 
arc  which  arc  exquisite  models  of  form,  taste, ornament, 
and  execution.    The  museum  at  tho  Vatican  contains 
possibly  the  finest  collection  In  Europe  of  this  species- 
There  is  one  to  be  seen  there  upwards  of  seven  feet  high, 
resting  on  griffins'  or  lions'  paw  s.    The  general  form  of 
its  shafttit  that  of  a  baluster,  which  supports  a  vase-shaped 
basin ;  it  if  highly  decorated  with  foliage  and  hassi-riik-vi 
of  bacchantes.      Our  British  inn-rum  presents  some 
specimens  ;  beautiful,  but  not  of  the  first  class.    For  full 
information  on  this  species,  the  reader  should  turn  to 
the  splendid  works  of  l'iranesi.    Lachausse  thinks  that 
marble  candelabra  were  used  in  temples  more  for  the 
purpose  of  auding  splendour  to  the  service  than  of  lighting 
It ;  but  it  seems  probable  that  many  with  w  hicb  we  are 
acquainted,  such  as  those  that  were  fouud  in  the  baths 
of  ritus,  where  numbers  of  tho  apartments  did  not  re- 
ceive the  light  of  day,  actually  held  artificial  light.  The 
curious  specimens  of  candelabra,  as  respects  form, 
nd  workmanship,  arc  those  excavated  at  Hcrcula- 
and  Pompeii.    These  are  all  or  brome ;  and  that 
they  were  employed  for  domestic  purposes  is  proved 
from  the  representation,  on  an  Etruscan  vase,  of  ono 
which  serves  to  give  light  to  the  guests  assembled  round 
a  banquet  table.  1'hey  are  slender  In  their  proportions,  and 
perfectly  portable,  rarely  exceeding  five  feet  in  height. 
It  is  to  be  observed,  that  none  of  the  candelabra  hitherto 
found  exhibit  any  appearance  of  a  socket  or  of  a  spike  at 
top,  from  which  an  inference  of  the  use  of  candle 

CANDID  A'TI.  .(Lat.  candidus,  trkitc.)  In 
Antiquities,  so  called  from  their  being  arrayed  in  white 
garments,  were  the  aspirants  for  public  offices.  In  this 
dress  they  canvassed  the  different  tribes,  harangued  tho 
people,  extolled  their  own  exploits,  and,  as  the  case 
might  happen,  exhibited  the  wounds  which  they  had  re- 
ceived in  the  service  of  their  country.  The  forms  of 
election  among  the  Romans  were  remarkably  strict. 
Every  candidate  for  public  offices  was  compelled  to  pa*s 
two  years  in  probationary  service  ;  and  even  then  his  ap- 
pointment, which  could  otdy  be  ratified  by  numerous 
aud  imposing  solemnities,  did  not  generally  take  place 
until  he  had  spent  five  months  as  magistrate-  elect  in 
familiarizing  himself  with  the  duties  of  his  office.  Not- 
withstanding the  severity  of  the  Roman  laws  against 
corruption,  tho  practice  of  bribery  was  constantly  re- 
sorted to,  and  a  full  purse  and  fair  promises  went  far  to 
supply  the  want  of  ability  aud  integrity. 

CA'NDLEMAS.  A  church  festival,  held  on  the  2nd 
of  February,  to  commemorate  the  purification  of  thu 
Virgin.  Tne  name  probably  arose  from  the  number  o  i 
lighted  candles  used  in  the  processions  of  the  day  ;  or 
perhaps  from  a  custom  of  consecrating  candles  on  that 
day  for  the  rest  of  the  year.  This  practice  was  abolished 
In  England  in  the  second  year  of  the  reign  of  Edward  V  I . 

CA'NDLES.  These  are  an  Important  article  oi 
manufacture,  and  may  be  composed  of  a  variety  of  ma- 
terials :  the  principal  are, —  1.  Wax  caudles,  which  art 
made  by  pouring  melted  wax  over  the  wicks,  which  fb>1 
the  convenience  of  turning  and  placing  them  successive!  j 
over  the  cauldron,  arc  usually  attached  to  the  circum. 
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CANDLES. 

frr*Tx*  of  a  hoop  ;  when  of  a  proper  thickness,  they 
are  rolled  smooth  upon  a  table,  and  the  ends  are  cut 
and  trimmed.  It  is  in  consequence  of  this  method  of 
s&u.ulacture,  that  when  we  cut  a  wax  candle  we  ob- 
serve it  composed  of  successive  layer*  or  coats.  At- 
pU  hare  been  made  to  cast  wax  canities  in  moulds, 
those  which  are  thus  made  never  burn  so  well  as 
which  *rv poured.  2.  Spermaceti  candles,  or  mlx- 
of  wax  and  spermaceti.  This  material  forms  a 
verv  good  and  cleanly  candle  ;  but  in  consequence  of  its 
readv  fusibility  and  hardness  when  concrete,  it  does  not 
admit,  of  being  carried  about  without  spilling  the  melted 
sJ.  The  fused  portions  alio,  which  run  down  the 
are  apt  to  curl  up  and  fall  upon  the  table,  3.  tow- 


had  a 

which  were  of  a  dirty  hue,  and  which 
in  sal  cable ;  he  advertised  them  under 
trie  v«jve  name,  an.!  they  were  toon  disposed  of,  under 
the  notion  of  their  being  composed  of  some  new  com- 
bination of  materials.  The  term  has  since  been  ap- 
plied to  various  mixtures  ;  but  what  arc  now  sold  under 
the  name  of  composition  candles  are  chiefly  mixtures  of 
spermaceti,  tallow,  and  a  little  resin,  and  occasionally 
wax.  4.  Tallow  candles,  which  are  either  cast  upon  the 
wick  in  pewter  moulds,  or  mailt-  by  dipping  the  wicks, 
attached  in  rows  to  proper  frames,  tnto  melted  tallow. 
V  Stearin e  candles.  Under  this  term  we  may  Include 
cocoa-nut  oil  candles,  and  a  few  others  made  of  the 
stearine.  or  what  may  be  compared  to  the  tpermaeeti  of 
the  vegetable  oil*.  The  stcarinc,  or  rather  the  stearic 
acid  of  tallow,  is  also  now  extensively  employed  for 
making  candies. 

A  candle  may  be  considered  as  a  portable  ga«  apparatus, 
aad  its  philosophical  history  involves  a  number  of  very 
"btmu*  points,  which  we  can  onlv  ■uperflclally  advert  to 
/sere.  The  combustible  materia),  in  a  state  of  fusion, 
U  drawn  up  in  successive  portion*  by  capillary  attraction 
lato  the  heated  part  of  the  wick,  the  texture,  materials, 
sad  dimensions  of  which  are  matters  of  much  im- 
portance. If  the  wick  be  too  large,  the  candle  flares  and 
Kno«.e»,  producing  a  peculiar  suffocating  smell  in  the 
room,  and  often  wanting  snuffing,  as  wc  constantly  sec 
in  badly  made  mould  candles  ;  if,  on  the  contrary,  the 
wick  be  too  small,  the  candle  burns  dimly  and  gutters, 
in  the  former  case,  un burned  carbon  soon  collects  In  the 
of  the  flame,  ami  if  not  removed  is  apt  to  fall 
e  cup  of  the  candle,  where  It  forms  a  kind  of 
wick,  rapidly  melting  away  the  tallow  and  dls- 
the  candle,  and  occasionally,  where  candles  arc 
inadvertently  left  burning,  falling  upon  the  table  and 
setting  fire  to  any  thing  within  Its  roach.  This  evil  may 
to  a  great  extent  be  prevented  by  inclining  the  candle  at 

so  a*  to  keep  the  upper  part 
out  of  the  "flame.  In  this  way  the  air  has 
access  to  it.  and  the  charcoal  which  otherwise  collects 
into  a  bead  is  burned  as  soon  as  deposited.  Where  it 
is  required  to  keep  a  common  tallow  candle  burning 
the  night,  the  necessity  for  snuffing,  ami  the  rink 
lef,  may  be  prevented  by  so  inclining  it ;  and 


candlesticks  have  been  contrived  for  the  purpose,  which 
are  useful  and  effective,  but  very  unseemly.  With  good 
wax  the  wick  is  more  easily  adjusted  to  the  want*  of  the 


tame,  and  the  necessity  of  snuffing  to  a  great  extent 
prevented  ;  but  adulterated  wax  is  often  more  trouble- 
some than  tallow.  Great  care  Is  also  requisite  in  »c- 
l-vr-.n.'  the  cotton  for  the  w  ick*  of  laiulS  «,  u  hit  li  >hOtl]d 
be  of  such  a  nature  as  to  leave  no  ash,  or  scarcely  any, 
when  burned.  The  wick  is  occasionally  impregnated  with 
*'ifR-rcnt  substances,  and  sometimes  so  platted  as  to  curl 
out  of  the  flame  ;  but  the  details  of  these  contrivances 
-ould  (><■  foreign  to  the  object  of  thUwork.  The  fol- 
lowing table  contains  the  results  of  some  experiments 
made  by  Dr.  Ure.  with  a  view  of  ascertaining  the  re- 
lative intensities  of  light  and  the  duration  of  different 
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In  reference  to  the  above  table.  It  appears  from 
Dr.  Ure's  experiments  that  onc-eiglith  of  a  gallon  of 
rwd  oil.  weighing  GOIO  grains,  or  13  and  1  - 1  Oth  ounces 
avoirdupois.  lasts  in  a  bright  argand  lamp  II  hours  44 
The  weight  of  oil  it  consumes  per  hour  is 
time*  the  weight  of  tallnw  in  candles  eight 
id.  and  3  and  I -7th  time*  the  weight  of 


CANIS. 

tallow  In  candles  six  to  the  pound  ;  but.  Its  light 
equal  to  that  of  five  of  the  latter  randies,  It  appears 
the  .hove  table,  that  2  lbs.  weight  of  oil,  value  one  .. 
ling,  in  an  argand  lamp,  are  equivalent  in  Illuminating 
power  to  3  lbs.  of  tallow  candles,  which  cost  alx>ut 
three  »hlllings.  The  larger  the  flame  in  the  above 
candles,  the  greater  the  economy  of  light.    ( I  re's 

y.)  In  reference  to  the  corn- 
cost  of  coal  gas,  oil,  tallow,  and  wax.  It  appears 
cost  of  a  lamp  fed  by  gas,  and  giving  the  light  of 
seven  candles,  will  be  about  one  penny  per  hour ;  of  an 
argand  lamp  fed  with  spermaceti  oil,  about  threepence  ; 
of  mould  candles  about  threepence  halfpenny  ;  and  of  wax 
candle*  about  one  shilling.  Ninety  cubic  feet  of  wood 
coal  f^u,  value  about^  one  shilling  will  produce  the  light 

CANE'LLA.   (Dim.  of  canna,  a  reed.)   The  hark 
of  the  CaneUa  alba.  Imported  from  the  We: 
quilled  piece*  of  a  pale  buff  colour,  and  a 
flavour.    It  is  occasionally  used  in  medicine. 

CANE'ELEAI.  (Canella,  one  of  the  genera.)  A 
small  natural  oider  of  plants,  supposed  to  be  related  to 
Clusiacew  ;  but  very  imperfectly  known.  They  consist 
of  South  American  shrubs  or  trees  ;  one  of  which.  Cam  lLi 
alba,  is  aromatic,  and  yields  the  wild  cinnamon  of  the 
West  Indies.  The  bark  of  that  species  is  used  medicinally 
against  scurvy. 

'  VNE'PHOIUE.  (Gr.  sans***,  bearing  a  bos- 
ket.)  In  Architecture,  figures  of  young  [>ersons  of 
either  sex,  bearing  on  their  heads  baskets  containing 
material*  for  sacrifice.  They  arc  frequent  It  confounded 
with  caryatides,  from  their  resemblance  In  respect  of  at- 
titude and  the  modern  abuse  of  their  application.  See 
Caryatides. 

CA'NES  VENA'TICI.  The Greyhou nds.  One  of 
the  constellations  formed  by  lleveliua  in  the  northern 
hemisphere.  It  Is  represented  on  the  celestial  globes  and 
charts  by  the  figures  of  two  dogs,  which  are  also  dis- 
tinguished by  the  names  of  Asierion  and  CMara. 

CANI'CUI.AH  DAYS,  or  DOt;  DAYS.  The  name 
given  to  certain  days  of  the  year,  during  which  the  heat 
is  usually  the  greatest.  They  are  reckoned  about  40, 
and  are  set  down  in  the  almanacs  a*  beginning  on  the 
3rd  day  of  July,  and  ending  on  the  I  Ith  of  August.  In  the 
time  of  the  ancient  astronomers,  the  remarkable  star 
Sirius,  called  also  Canievla,  or  the  Dog  Star,  rose  helfa- 
cally,  that  Is,  just  before  the  sun,  about  the  beginning  of 
July  ;  and  the  sultry  heat  which  usually  prevails  at  that 
season,  with  all  Its  disagreeable  effects,  among  which  the 
tendency  of  dogs  to  become  mad  is  not  one  of  the  least 
disagreeable,  were  ascribed  to  the  malignant  rage  of  the 
star.  Owing  to  the  precession  of  the  equinoxes,  the 
heliacal  rising  of  r ' 
and  in  a  cooler  i 
now  that  relation 

Star  from  which  they  obtained  their  i 

CANI'CULAR  VF.AK.  The  ancient  solar  year  of 
the  Egyptians  ;  so  called  because  Its  < 


Sirius  now  takes  place  later  In  the  year, 
season  ;  so  that  the  dog  days  hav  e  not 
m  to  the  particular  position  of  the  Dog 


determined  b}  the  heh.u  a!  rising  of  the  Dog  Star.  1  he 
Egyptians  chose  this  star  for  their  observations,  either 
on  account  of  its  superior  brightness,  or  because  its 
heliacal  rising  corresjwnded  with  the  annual  overflow  of 
the  Nile.  At  a  very  early  period  of  history  the  Egy  ptians 
had  perceived  that  the  solar  year  contains  days  ;  for 
their  common  years  consisted  of  365  days,  and  every 
fourth  year  of  3«k  as  In  the  Julian  Calendar. 
CAM'NES.   (Lat.  canis,  a  dog  )   The  pointed,  often 

» 


long  teeth,  which 
canini.  or  laniarii. 

CA'NIS.  (Lat.  canis,  a  dog.)  The  name  of  a  genus  of 
Digitigrade  Mammalia,  restricted  in  the  modern  systems 
of  Zoology  to  the  species  of  dog,  wolf,  and  jackal ;  hut  by 
Linna-us  applied  in  a  wider  sense  to  include  the  fox  and  hy- 
ena. With  respect  to  the  latter  animal  its  enormously  de- 
veloped anal  scent-glands.  Its  brief  coition,  and  its  mane 
indicate  it  to  belong  to  the  family  of  the  skunks  and  genets 
rather  than  to  that  of  the  dogs,  while  the  prickly  tongue 
and  dentition  of  the  hyena  approximate  It  to  the  cats.  The 
foxes  are  genetically  distinguished  from  the  dogs  by  the 
pupils  of  the  eye,  which  during  the  day  have  the  form  of 
a  vertical  fissure,  by  their  leu  notched  upper  Incisors,  and 
by  their  longer  and  more  bushy  tall.  The  true  characters 
of  the  genus  canis  are  six  Incisors  and  two  canines 
in  each  Jaw,  six  molars  on  each  side  of  the  upper  jaw, 
and  seven  molars  on  each  side  of  the  lower  jaw,  making 
in  all  forty-two  teeth,  of  which  there  arc  twenty  In  the 
upper  and  twenty-two  in  the  lower  jaw.  The  first  three  mo- 
lar* in  the  upper,  and  the  first  four  molars  In  the  under  jaw, 
are  trenchant  and  pointed  or  lacerating  teeth ;  the  succeed- 
lng  molar  In  the  upper  jaw  Is  very  large,  with  two  sharp 
cutting  point*  towards  the  outer  edge,  and  a  small  tuhercle 
on  the  inner  side  Interiorly  ;  the  others  are  smaller,  and 
all  furnished  with  tubercles  :  the  first  of  these  tuberculato 
molars  In  the  upper  jaw  is  very  large.  In  all  the  wild  va- 
rieties of  the  species  of  canis  the  tnuxilc  Is  elongated,  and 
the  car*  are  carried  erect ;  the  tongue  is  unprovided  with 
;  the  fore  feet  have  fivotoes,  the  hind  feet 
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CANIS. 

four  only ;  both  are  armed  with  non-retractile  dawi  ;  the 
ear  cum  It  cylindrical,  and  colled  upon  itself ;  the  anal 
elands  are  of  moderate  size ;  the  coitus  is  prolonged. 
The  dog  (Cam's  familiar  is,  L.)  is  distinguished  from  the 
wolf  and  jackal  by  his  recurved  tail ;  but  the  varieties,  as 
to  site,  form,  colour,  and  quality  of  the  hair,  are  almost 


d  to  his  particular 


purest  gratitude  and  truest  friendship.  The  swiftness, 
strength,  and  scent  of  the  dog  have  rendered  him  man's 
powerful  ally  against  all  other  animals, and  have  perhaps 
mainly  contributed  to  the  establishment  of  society.  Some 
naturalists  think  the  dog  is  a  reclaimed  wolf,  and  others 
that  he  is  a  domesticated  jackal ;  nevertheless,  those  dogs 
that  hare  become  wild  again  revert  neither  into  the  one 
nor  the  other  species.  The  wild  dogs,  and  those  that 
belong  to  savages,  as  the  dingo,  resemble,  it  is  true,  the 
-  wolf  in  the  shape  of  the  head,  their  straight  pricked  ears, 
rough  and  thick  hair,  long  bushy  tail,  and  lounging  gait ; 
moreover,  they  never  bark,  but  utter  a  sharp  cry  or  long 
melancholy  howl,  like  the  jackal  and  wolf;  y<*t  they  are 
plainly  distinct  from  both.  The  Esquimaux  nogs  present 
the  first  traces  of  a  deviation  from  the  wild  type;  the 
figure  of  the  legs  is  more  determined,  and  their  pace 
bolder  and  more  rapid:  still  they  manifest  their  near 
relationship  to  the  wolf  in  their  sharp  nose,  pricked  ears, 
and  inability  to  bark.  The  Esquimaux  ami  the  people 
of  Kamtschatka  u»e  these  dogs  as  beasts  of  draught :  six 
or  seven  dogs  will  draw  a  sledge  laden  with  eight  or  ten 
hundred  weight  at  the  rate  of  seven  or  eight  miles  an 
hour,  and  will  easily,  under  these  circumstances,  perform 
a  journey  of  fifty  or  sixty  miles  a  day,  when  the  snow  Is 
hard  and  smooth,  and  the  road  level.  The  dogs  thus  em- 
ployed have  a  simple  harness  of  deer  or  seal  skin  going 
round  the  neck  by  one  bight,  and  another  for  each  of  the 
fore-legs,  with  a  single  thong  leading  over  the  back, 
and  attached  to  the  sledge  as  a  trace.  "  Though  they 
appear,"  says  Captain  Parry,  "  to  be  at  first  sight  huddled 
together  without  regard  to  regularity,  there  is  in  fact 
considerable  attention  paid  to  their  arrangement,  parti- 
cularly  in  the  selection  of  a  dog  of  peculiar  spirit  and 
sagacity,  who  is  allowed  by  a  longer  trace  to  precede  the 
rest  as  leader,  and  to  whom,  in  turning  to  the  right  or 
left,  the  driver  usually  addresses  himself." 

The  Newfoundland  dog  may  be  regarded  as  the  next 
remove  from  the  Esquimaux  variety.  These  fine  and 
sagacious  animals  are  employed  in  their  native  island  to 
draw  sledges  and  carts  laden  with  wood  and  fish,  and  to 
render  many  other  useful  services  performed  elsewhere 
by  the  horse.  The  readiness  with  w  hich  the  Newfound- 
land dog  takes  the  water,  hi*  aptitude  to  fetch  and  carry, 
and  his  powerful  and  active  swimming,  have  been  the 
means  of  preserving  the  lives  of  many  human  beings. 
Another  variety  of  dog  nearly  allied  to  the  Newfoundland 
breed,  and  belonging  to  the  same  subdivision  Avicutarim, 
Linn.,  or  spaniel-tribe),  lias  been  trained  bythe  benevolent 
monks  of  the  convent  situated  near  the  top  of  the  moun- 
tain of  Great  St.  Bernard,  to  hunt  out  and  extricate  such 
unfortunate  travellers  as  may  have  been  buried  under  the 
snow-drift*  or  avalanches,  while  attempting  the  neigh- 
bouring dangerous  pass  between  Switzerland  and  Savoy. 
One  of  these  noble  animals  was  decorated  w  ith  a  me- 
dal in  commemoration  of  his  having  saved  the  lives  of 
twenty-two  persons,  who  must  otherwise  have  perished. 
In  the  museum  at  Berne  is  still  preserved  the  stuffed  skin 
of  "Barry,"  another  of  these  dogs,  together  with  the  bottle 
and  collar  which  he  bore  in  his  lifetime :  for  the  good 
fathers,  with  a  provident  care  to  afford  every  chance 
of  escape  to  the  unfortunate  travellers,  fasten  a  flask  of 
spirits  about  the  neck  of  the  dog  before  be  starts  on  his 
search.  Barry  having  discovered  a  bov  whose  mother 
had  been  destroyed  by  an  avalanche,  unhurt  and  asleep 
in  the  hollow  of  a  glacier,  and  almost  stiff  with  cold,  de- 
livered to  him  the  bottle  suspended  from  his  neck  ;  and 
when  he  had  refreshed  himself,  found  means  to  induce 
him  to  mount  upon  hU  back,  and  thus  carried  him  to  the 
gate  of  the  convent.  This  dog  had  been  the  means  of 
rescuing  from  death  upwards  of  forty  persons  before 
he  was  superannuated ;  when  he  was  sent  to  pass  the 
remainder  of  his  days,  on  a  pension,  In  a  more  genial  cli- 
mate at  Berne. 

In  our  own  country  the  shepherd's  dog  offers  the 
example  of  one  of  the  purest  races  of  the  domesticated 
animal,  and  that  which.  In  its  straight  ears,  It*  hair,  and 
tail,  approaches  nearest  to  the  original  stocl'.  The  sa- 
gacity of  this  variety  in  the  peculiar  department  in  which 
his  services  are  rendered  to  man  is  well  known,  and  has 
been  illustrated  by  a  hundred  interesting  anecdotes. 
The  shepherd's  dog.  though  outwardly  resembling  in 
many  points  the  "  dingo,"  possesses  a  greater  cerebral 
development,  which  continues  to  increase  together  with 
intelligence  in  the  spaniel  and  bar  bet.  Guided  by  the  form 
of  the  cranium,  we  should  associate  the  spaniel  and  Its  im- 


CANNON. 

varieties  with  the  shepherd's  dog.  the  wolf  doj 

the  Newfoundland  and  Mount  St.  Bernard's  dog,  an 
the  Esquimaux  dogs  in  one  family  (Sagaces). 
A  comparison  of  the  crania  indicates  a  closer 


of  the  "  dingo  "  w  ith  the  family  Fngnaces,  including  th 
mastiff  and  Danish  dog.  than  with  the  Solaces.  Alia 
the  pugnaceous  mastiff  and  its  varieties,  as  the  bulldo, 

atuU 


themselves)  chiefly  in  the  siz 
;  the  greyhound  to  long. 


ind.  tl  -r  iu  theordc 

of  cerebral  devel 
( 1'enaHte*)  differ 
and  projtortlons  of 
and  mor  ' 
weaker. 

The  bandy-legged  turnspits,  and  the  small  pet  dog 
as  the  pugs,  poodles,  Italian  greyhounds,  king  Charles 
breed,  Ac,  are  the  most  degenerated  productions  of  th 
genus,  and  exhibit  the  moat  striking  instances  of  th* 
power  to  which  man  subjects  all  nature. 

W  ith  some  exceptions  among  this  latter  anomalous  grou 
all  the  domestic  varieties  of  the  genus  Canis  are  easil 
and  naturally  referable  to  one  or  other  of  the  three  grea 
tribes  above  mentioned,  of  which  the  mastiff,  the  houiui 
and  the  spaniel  may  be  regarded  as  the  several  typei 
and  which  we  have  named  Pugnaces,  Venantes,  an 
Sagaces,  from  their  prominent  aptitude  respectively  fo 
the  combat,  the  chase,  and  those  more  varied  and  com 
plicated  services  which  seem  to  demand  for  their  fulfil 
merit  a  greater  amount  of  intelligence  in  our  con  in 
auxiliaries. 

In  all  the  varieties  of  the  dog  the  following  clrcum 
Stances  in  his  economy  are  coustant : — He  is  born  with  hi 
eyes  closed  ;  he  opens  them  on  the  tenth  or  twelfth  day 
bis  teeth  commence  changing  in  the  fourth  month  ;  an< 
his  full  growth  is  attained  at  the  expiration  of  the  secant 
year.  The  period  of  gestation  is  sixty-three  days,  an< 
from  six  to  twelve  pups  are  produced  at  a  birth.  Tin 
dog  is  old  at  fifteen  years,  and  seldom  lives  beyond  twenty 
His  vigilance  ami  bark  are  universally  known. 

CA'NIS  MA'JOK.  I  .at.)  The  Greater  Dog.  One  o 
the  4>  constellations  of  Ptolemy,  in  the  southern  bemi 
sphere,  and  under  the  feet  of  Orion.  Sirius,  the  bright 
est  of  all  the  fixed  stars,  belongs  to  this  constellation. 

CA'NIS  MINOR.  The  Lesser  Dog.  Is  also  one  o 
Ptolemy's  48  constellations.  It  Is  in  the  northern  bemi 
sphere,  just  below  Gemini.  Its  most  conspicuous  stai 
is  Procyon,  of  the  first  magnitude. 

CA'NNELL  COAL.  (Perhaps  candle  coal,  from  tin 
flame  with  which  it  burnt.)  A  species  of  coal,  found  ii 
most  of  the  English  collieries,  especially  at  Wigan  ii 
I -in  ca*  hire.  It  is  difficultly  frangible,  and  does  not  soi 
the  fingers  ;  when  burning  it  splits  and  crackles,  bu 
docs  not  cake,  and  loaves  3  or  4  per  cent,  of  ash.  It  i 
sometimes  worked  into  ornamental  utensils, like  jet. 
CA'NNIBALS,  or  ANTHROPOPHAGI.  Persons  tha 
devour  human  flesh.  The  ancient  authors,  but  especial!' 
Herodotus,  have  recorded  instances  both  of  indivi.lun 
and  national  addiction  to  thU  revolting  practice,  as  it 
the  case  of  Polyphemus,  the  Mastagctas,  and  the  Use 
d-.ues  ;  and  though  theie  is  unquestionably  a  large  portn., 
of  fable  grafted  on  these  traditional  facts,  It  would  l> 
rash  wholly  to  reject  an  account  which  the  testimony  o 
subsequent  history  .so  strongly  corroborates.  In  th. 
middle  ages  it  was  customary  tor  parties  engaged  in  ho* 
tllities  to  make  mutual  accusations  of  cannibalism  ;  bu 
there  is  sufficient  ground  Tor  believing  that  such  alle 
gallons  originated  more  in  a  desire,  natural,  perhaps,  I 
sworn  enemies  in  those  rude  times,  of  Axing  upon  eacl 
other  the  most  barbarous  practices,  than  in  any  actual 
perpetration  of  this  deed  on  either  side.  At  the  prcscn 
day  cannibalism  Is  practised  by  some  of  the  Indian  tribe 
of  North  America,  the  Battas  of  Sumatra,  and  the  Nei 
Zcalandcrs  ;  though  it  must  be  admitted,  to  the  houou 
of  humanity,  thai  the  most  violent  passions,  such  as  re- 
venge or  hatred,  or  the  pressure  of  want,  roust  be  i 
operation  before  even  the  wildest  savage  will  indulge  i 
so  horrible  a  banquet. 

CA'NNON.    A  military  engine  for  projecting  ball 
shells,  Ac.  by  the  force  of  gun-powder. 
The  principal  parts  of  a  cannon  are,  1 .  The  breed 
w  hich  Is  the  solid  metal  from  the  bottom  < 
the  bore  or  concave  cylinder  to  the  extre 
mity  of  the  cascabel,  a.  2.  The  trunnions,  h  | 
which  project  on  each  side,  and  serve  to  suj 
port  the  cannon  in  equllibrio,  their  ax 
being  in  the  vertical  plane  passing  throug 
.    ,  the  centre  of  gravity,  but  intersecting 
^"below  that  point.   3.  The  bore  or  cyllndric. 
cavity.  This  in  several  sorts  of  cannon  Is  mad 
of  smaller  diameter  towards  the  breech,  thi 
assuming  the  shape  of  two  cylinders  unite 
by  a  portion  of  a  spherical  surface.  Th 
smaller  part  of  the  bore  is  of  such  a  lengt 
as  to  receive  the  maximum  service  charge  < 
gun-powder,  and  is  called  the  chamber.    The  entrance  i 
the  bore,  r,  is  called  the  mouth  or  muzzle. 
Cannon  are  made  cither  of  cut  iron  or  brass,  tt 
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CANNON  BONK 

being  an  alloy  of  copper  and  tin  In  the  proportion 
it  about  10  parti  of  copper  to  1  of  tin,  and  called  gun- 
Thii  has  a  ifrealer  tenacity  than  Iron,  but  i> 
nable  on  account  of  its  greater  density  and 
price,  beside*  being  liable  In  rapid  service  to 
"  droop  at  the  muzzle,  whereby  It  1*  rendered 
ble.     Since  the  advantage  of  using  smaller 
of  gun-powder  was  discovered,  cast  Iron,  though 


9° 

of  the  iron  in 


uderably  impaired,  so  that  it  il 
of  Use  requi*ite  quality.  ^ 


tuted  for  ship,  garrison,  and  battering  guns.  I* 
the  smaller  species  ot  cannon  (field-pieces)  conti 
he  made  generally  of  brass  ;  for  by  reason  of  the 


with  a  «»o  or  uotiuw, 
:  they  are  now  always  cast  solid  ;  experience  having 
shown  that  when  cast  solid  they  are  stronger,  and  1cm 
liable  to  burst ;  that  the  metal  is  freer  from  honeycombs ; 
and  that  the  bore  can  be  rendered  more  perfect,  and  its 
axis  made  to  coincide  more  accurately  with  that  of  the 
piece.  In  boring  cannon,  the  gun  Itself  is  made  to  re- 
volve abnac  the  bit  or  borer,  the  size  of  which  Is  suc- 
cessively increased. 

In  service  cannon  are  mounted  on  carriages,  by  which 
they  may  be  removed  from  place  to  place.  Tney  are 
i  .'pporteei  on  the  carriage  by  the  trunnions,  about  which 
tbey  more  as  on  an  axle  ,  and  the  form  of  the  carriage  is 
men  as  to  admit  of  their  being  elevated  or  depressed  a 
U  m  decrees  above  or  below  the  horizontal  plane.  See 
Grx,  Gikneky,  Howitzer,  Mortar. 

CA'NNON  BONK.  In  Farriery,  signifies  the  single 
aae urcarpal  or  metatarsal  bone  of  the  horse. 

CA'NNON  METAL.  Bronze;  an  alloy  of  copper 
wnh  etjfttt  or  ten  per  cent,  of  tiu. 

CANOE'.  A  boat  made  of  a  single  trunk  of  a  tree 
Unloved  out.  Some  are  made  of  pieces  of  bark  fastened 
Vitfether  ;  these  should  he  properly  called  boats.  They  are 
of  various  sizes,  and  are  generally  propelled  by  one,  or 
if  large  by  two  or  more  paddles,  like  wooden  shovels. 

CA'NON.  (Gr.  *«»•*.  a  rule.)  A  word  of  various  sig- 
sAratkms,  of  which  we  can  only  enumerate  the  principal. 
1.  In  cathedral  and  collegiate  churches  there  are 
who  perform  some  of  the  services,  and  are  pos- 

1  with  them.  These 
I!. 

Iwith- 


of  certain  revenues 


4?^»trictly  «.p«'axltig,r. 
are  those  to  whom  collegiate 
my  duty. 


of  scripture 
of  the  sa. 


„  as  inspired 

books  which  we  reject  under  the  ferm  Apocrypha. 

•  received  bv  the  Jews  themselves,  which  we 
.  was  first  enlarged  by  the  Council  of  Carthage  tc 
the  extent  In  which  it  is  held  by  our  opponents,  and  that 
decision  was  formally  confirmed  by  the  Council  of  Trent, 
la  the  canon  of  the  New  Test.,  however,  the  agreement 
'  (  Chmtian  churches  may  be  considered  unanimous. 
There  exist  a  series  of  enumerations  of  the  sacred  hooks 
of  the  latter  covenant  In  the  writings  of  the  first  four 
centuries,  the  general  agreement  of  which,  and  the  sntls- 
fart<-rr  reasons  which  can  be  assigned  in  most  cases  of 
cnmiion  —  there  arc  no  additions  —  distinctly  mark  the 
universality  of  the  judgment  of  the  early  churches  in  this 
matter. 

Ca'MOlf.  In  Music,  a  perpetual  fugue.  The  original 
taethod  of  writing  this  was  on  one  line,  with  marks 
thereon,  to  show  where  the  parts  that  imitate  were  to 
b*ftn  aj«d  end.  Thi».  however,  was  what  the  Italians 
tai-re  particularly  call  eanone  chiuso  (shut),  or  conone  in 

OUTS,. 

CA*NONE*»S.  A  description  of  religious  women  in 
France  and  Germany.  Their  convents  were  termed 
tiMega.  They  did  not  live  In  seclusion.  The  college  of 
Weraircmont  was  the  oldest  establishment  of  this  order  in 
rranoe.  Similar  noble  monasteries  still  vxlsl  in  Germany. 

CANCNICAL  HOURS.    Stated  times  of  the  day 
stt  apart,  more  especially  by  the  Romish  church,  for  de- 
'  purposes.    In  England  the  canonical  hours  are 
*  to  12  in  the  forenoon,  before  or  after  which  the 


CANZONE. 

performed  at  his  tomb  or  by  his  remains.  The  day  of 
his  death  is  generally  selected  to  be  kept  In  his  honour, 
and  is  inserted  as  such  in  the  calendar.  The  last  instance 
of  canonisation  took  place  in  1HU3. 

CANO'PUS.  or  CAKOUUS.  (Or.  Ksrsrsr,  the 
name  of  a  place  in  Egypt. )  A  bright  star  of  the  first  mag- 
nitude in  the  rudder  of  Argo,  one  of  the  southern  con. 
stcllations.  As  it*  declination  is  about  b'lk^  south.  It  is 
not  visible  in  our  hemisphere  beyond  the  40th  degree  of 
latitude. 

CA'NOPY.     (Or.    MNnw.)  In  Architecture,  an 
,ver  a  seat  of  state,  and  in  its 


CANT.    In  sea 


cant  is  also  a  piece  of  wood  laid  on  the 
support  of  a  bulk-head. 
CANTA'TA.   (It.  can  tare,  to  ring.)  In 


•  song 

or  composition  intermixed  with  recitative,  usually  for  a 
single  voice  with  a  thorough  bass. 

CAN THA'H IDES.  (Gr.  a  beetle.)  Spanish 

flies.  The  Cantkarit  vericatoria,  or  blistering  fly.  These 
Insects  are  chiefly  brought  from  Astracan  and  Sicily : 
they  should  be  free  from  mould  and  dust,  of  a  peculiar 
but  not  very  strong  or  nauseous  odour,  and  of  a  brilliant 
golden  green  colour.  These  flies  furnish  us  with  the 
only  ready  and  certain  means  of  raising  an  effective 
blister  upon  the  skin,  for  which  purpose  they  arc  reduced 
to  powder,  mixed  with  ointment  or  lard,  and  spread 
thinly  upon  a  piece  of  leather,  which  Is  then  applied  to 
the  part  affected.  Their  operation  is  very  different  in 
different  habits  and  constitutions  :  sometimes  they  pro- 
duce much  local  pain  and  Inconvenience,  and  great  gene- 
ral i  \<  llcjurilt  .iliil    irr>t.t!i<  1)  "!    tin-  !l!  III. if)  nr-r'  in.  ;  .,t 

others  they  are  comparatively  quiet  In  their  action  ;  and 
the  blister  being  applied  at  bed-time,  Is  found  in  the 
morning  to  have  raised  the  cuticle  with  a  large  quantity 
of  serous  fluid  underneath  it,  and  the  patient  has  scarcely 
been  aware  of  its  agency.  The  object  of  applying  a 
blister  is  generally  to  transfer  Internal  inflammatory 
action  to  the  surface  ;  and  in  deep-seated  inflammations, 
and  painful  affections  of  the  viscera  and  larger  joints 
and  muscles,  they  are  often  astonishingly  effective.  But 

h  apnlie 


rii'jrcn,  by  which  holy 
:hr  catalomie  of  saints. 


In  the 

arc  enrolled  in 
The  privilege  of  canonizing 
ngifially  common  to  all  bishops,  and  was  first 
to  the  Pope  by  Alexander  III.  In  1170.  When 
k  is  proposed  to  canonize  any  person,  a  formal  process 
ii  instituted,  by  which  his  merits  or  demerits  are  investi- 
gated. Hereupon  the  beatification  of  the  person  in 
Is  pronounced  by  the  Pope,  and  his  ranonlzntlon 
ths  production  of  testimony  to  miracles 


fallows 

I 
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blisters  should  not  be  incautiously  applied  :  they  some- 
times produce  troublesome  sores,  and  are  followed  by 
erisipclatous  inflammation.  Care  should  also  be  taken  to 
confine  then,  by  a  margin  of  adhesive  plaster  or  other 
means,  to  the  part  upon  which  they  are  intended  to 
operate,  as  they  sometime*  are  displaced,  and  give  rise 
to  awkward  accidents.    When  cantharides  are  taken 

to  the  urinary 

■  of  the  eye,  where  the 


/NTH US.  (Lat.)  The  co 
upper  and  under  eyelids  meet. 

CANTILE'VER.   (Probably  from  canterli  labrum, 
Ike  lip  of  a  rajter.)    In  Architecture,  a  piece  of  wo<»d 
framed  Into  the  front  or  side  of  a  house,  and  projecting 
from  it,  to  sustain  the  eaves  and  mouldings  over  them. 
CA'NTO.    See  Soprano. 

CA'NTO-FE'RMO.  {\Ia\.  firm  song.)  In  Music,  the 
subject  song.  Every  part  that  is  the  subject  of  counter- 
point, whether  plain  or  figured,  is  called  by  the  Italians 
canto  Jtrmo. 

CA'NTON.  In  Heraldry,  an  ordinary  formed  either 
at  the-  dexter  or  sinister  chief  of  the  escutcheon,  by 
two  lines  meeting  at  right  angles,  proceeding  from  the 
top  or  sides  of  the  shield.  By  the  word  canton  Is  always 
understood  a  canton  dexter,  unless  otherwise  expressed. 

Canton.  (Gr.  xu>H»;,  an  angle ;  or  Lat.  centum,  a 
hundred.)  in  Geography,  originally  a  quarter  of  a  city 
regarded  as  separated  or  detached  from  the  rest ;  but 
applied  chiefly  at  present  to  the  twenty-two  districts 
of  which  Switzerland  is  composed,  and  which,  though 
forming  a  confederate  union  like  the  United  States  of 
America,  are  governed  each  by  •  separate  judicature  and 
particular  laws. 

CANTONMENT.  In  the  art  Military,  that  distinct 
situation  which  soldiers  occupy  when  quartered  In  dif- 
ferent parts  of  a  town,  for  want  of  barrack*  or  caserns  to 
contain  them. 

CA'NVAS.  (Ital.)  A  very  clear  unbleached  cloth 
of  hemp  or  flax,  woven  regularly  in  little  squares,  chiefly 
used  to  make  sails  for  snipping.  Besides  serving  for 
various  domestic  purposes,  such  as  for  the  ground  of 
tapestry  work,  canvas  forms  the  cloth  on  which  painters 
usually  draw  their  pictures. 

CANZONE.  (Latin,  Provencal,  and  Italian,  cantare. 
to  Ming.)  A  kind  of  lyric  poem.  Adopted,  with  some  alter- 
ation, from  the  poetry  of  theTroubadours,  it  found  its  way 
into  Italy  in  the  thirteenth  century.  It  is  divided,  liko 
the  Greek  strophlc  ode.  Into  stanzas,  In  which  the  number 
and  place  of  rhymes  and-metrc  of  verses  resjiectively  cor- 
respond. The  lost  stanza,  commonly  shorter  than  the 
others  (the  epodus  of  the  ode),  is  called  congedo,  or 
rivressa  (In  old  French  ('envoy),  and  consisted,  generally, 
or  a  valedictory  address  to  the  canzon  Itself.  This  form 
of  poetry  was  adapted  by  Petrarch  to  the  expression  of 
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CANZONETTA. 


of  thoHght  —  sonorous,  elevated,  and 
— i — bttt  The  Pindaric  ode,  somewhat  more  regular  than 
the  canzon,  was  Introduced  hy  Chlabrcra.  The  canzonet 
was  n  sort  of  canzon  in  short  verses,  a  favourite  form 
with  the  poets  of  the  fifteenth  century. 

CANZONK'TTA.  (Dimln.  of  canione.)  In  Music, a 
The  Neapolitan  canzonet  has  two  strains, 
of  wTdch  is.  like  the  French  vaudeville,  sung  twice 
The  Sicilian  canzonet  Is 
with  six  or  twelve  quavers  In 


arc  rondeaus,  and  repeat  the 
CAOU'TCHOUC.  This 
inspissated  juice  or  sap  of  several  plants  :  the  . 
supplies  are  from  South  America,  and  are  derived  from 
the  Siphonia  elastica  ( I  levea  caoutchouc),  and  probably 
from  other  Euphorbtaceous  plants.  It  is  often  termed 
gum  elastic  and  Indian  rubber.  Its  general  properties 
and  uses  are  well  known.  Among  It*  more  recent  appli- 
cations are  those  of  clastic  wove  fabrics,  formed  of  caout- 
chouc stretched  into  threads  and  covered  with  cotton  ; 
and  various  water-proof  clothing,  which  is  made  by 
interposing  a  layer  of  caoutchouc  between  two  folds  of 
the  cloth,  and  then  forcibly  uniting  them  by  pressure. 
For  this  purpose  the  caoutchouc  is  dissolved  by  coal 
naphtha,  and  in  that  state  brushed  over  the  surfaces  which 
are  to  be  united. 

Caoutchouc  is  a  compound  of  carbon  and  hydrogen  ; 
when  heated  It  fuses,  and  afterwards  remains  viscid  ; 
when  subjected  to  destructive  distillation  at  a  high  tem- 
perature, it  yields  four  fifths  of  Its  weight  of  a  highly  In- 
flammable and  very  light  volatile  oily  liquid  (hydro- 
carbon), which  has  been  called  caoutchoucine,  and  which 
Is  a  good  solvent  of  the  unaltered  caoutchouc.  Washed 
sulphuric  ether  dissolves  caoutchouc,  and  it  is  also  soluble 
in  several  essential  oils  ;  but  of  these  latter  solutions  the 
greater  number  leave  It  In  a  sticky  state  on  evaporation. 

CAPA'CITY  FOR  HEAT.  Experiment  shows  that 
different  quantities  of  heat  are  required  to  raise  diflerent 
..bodies  to  the  same  temperature,  and  those  substances 
which  require  the  largest  quantity  of  heat  to  be  raised  to 
n  temperature  are  said  to  have  the  greatest  ca- 


papcr,  is  brought 
water  at  one  extremity,  the  fluid  immediately 


a  given  temp 

parity  for  heat.   See  Specific  Heat. 

CAFE.  (Lat.  caput,  a  head.)  In  Geography,  is  the 
term  used  to  indicate  the  extreme  point  of  a  promontory, 
or  of  that  portion  of  land  which  juts  out  into  the  sea 
beyond  the  general  line  of  the  coast ;  as  Cape  Taenarus 
or  Matapan,  the  most  southern  part  of  Europe  ;  the 
Cape  of  Good  Hope,  the  most  southern  part  of  Africa ; 
Cane  Horn,  the  southern  extremity  of  America.  Ac.  On 
rocky  and  much  Indented  coasts  capes  generally  termi- 
nate In  acute  angles,  whence  they  are  sometimes  denomi- 
nated points ;  and  if  the  portion  of  the  land  which  pro- 
jects is  small  or  not  high,  the  appellation  ne$t  In  Eng- 
land, and  in  Scotland  that  of  muU,  is  assigned  to  it.  as 
Sheerness.  the  Mull  of  Galloway. 

C  APR'LL  A.  A  star  of  the  first  magnitude  in  the  lea 
shoulfler  of  Auriga. 

CA'PERS.  The  buds  or  unexpanded  flowers  of  the 
Capparis  spinosa,  in  common  use  a*  a  pickle. 

CA'PIAS  AD  RESPONDENDUM.  In  Law,  a  writ 
for  the  commencement  of  personal  actions  to  arrest  a 
party  who  is  at  large  or  already  in  custody  of  a  sheriff. 

CA'PIAS  AD  SA'TISFA'CIE'NDUM.  8hortly 
call  -'I  <•<*.  ■  ->.  '  In  l.  iw  .1  judicial  ril  >■(  <  edition  w  h'U  h 
issues  out  on  the  record  of  a  judgment,  where  there  U  a 
recovery  In  the  court*  of  Westminster,  of  ileht,  damages, 
Ac.  By  this  writ  the  sheriff  is  commanded  to  take  the 
body  of  the  defendant  in  execution.  This  Is  the  highest 
execution  which  can  be  had  against  a  defendant,  and  no 
other  can  be  afterwards  tied  against  his  lands  or  goods, 
unless  he  die  In  custody. 

CAl'I'BARA.  The  largest  known  Rodent  quadruped. 
R  is  of  aquatic  habits,  and  frequents  the  rivers  of  South 
America.  It  Is  the  type  of  the  genus  Hydrocharrus,  signi- 
fying" '  water-hog,"  by  which  name  it  is  sometimes  known. 

CAlMLLA'lRE.  Simple  syrup  flavoured  with  orange 
flowers,  or  orange  flower  water,  generally  goes  under 
this  name,  which  is  derived  from  the  mucilaginous  syrup 
directed  in  old  Pharmacopoeias  to  be  made  otwe  Adiantum 
capiliut  veneris. 

CAFI'LLAMENTUM.  (Lat.  capillus,  a  hair.)  An 
old  name  of  the  filament  of  a  flower.   See  Fil  imknt. 

CAPI'LLARY.    Long  and  slender,  like  a  hair. 

CAPl'LLARY  A'CTION.  (Lat.  capillus.  a  hair.) 
When  a  very  narrow  glass  tube,  open  at  both  ends,  is 
inserted  in  a  vessel  containing  water,  the  water  imme- 
diately rises  in  the  tube,  and  remains  suspended  at  soma 
height  al)'>v.-  it  s  \  -.'\<-\  in  the  \<  s-<  I.  If  tin-  sitne  tube  is 
plunged  into  mercury,  the  mercurr  in  the  tube  stands  at 
a  lower  level  than  In  the  vessel.  These  effects  are  most 
sonspicuous  when  the  width  of  the  bore  of  the  tube  is  so 
email  as  to  resemble  a  hair  ;  whence  the  cause  of  the 

E'lenomena  has  l>een  termed  capillary  action,  from  the 
at!:i  capillus.  which  signifies  a  hair. 
The  operation  of  the  same  forces  which  cause  the 
elevation  of  water  and  depression  of  mercury  in  glass 
tubes  gives  rise  to  a  multitude  of  other  phenomena  with 
19-2 
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is  familiar.    If  a  piece  of 


whteh 

sponge, 

water  a.  „„...,.  „nmmmmm„ 

through  it  and  moistens  Us  whole  substance.    A  r 
wetted  thread  or  doth,  hanging  over  the  edge  of  a  I 
from  the  water  within  It,  will  empty  it  as  a  siphon  wi 
The  rise  of  the  oil  in  the  wick  of  a  lamp,  of  the  sap  in 
trees,  the  functions  of  the  excretory  vascular  system  in 

>end  on  the  same  causes.  Ca- 
only  an  instance  of  the  operation 
Ion  which  is  exerted  among  the 
elementary  particles  of  matter  within  very  small  or  in- 
sensible distances,  which  Is  called  molecular  attraction, 
and  which  gives  rise  to  some  or  the  most  important 
phenomena  of  the  physical  world ;  such  as  the  vibrations 
of  solid  bodies,  the  refraction  of  light,  and  chemical 
actions  of  all  kinds. 

The  phenomenon  of  the  elevation  of  water  In  narrow 
tubes  began  to  attract  the  attention  of  experimental 
philosophers  about  the  beginning  of  the  last  century  ; 
out  neither  the  method  of  calculating  the  effects  of  the 
forces  exerted  among  the  elementary  molecules  of  matter, 
uor  their  mode  of  operation,  was  then  understood,  and 
consequently  no  satisfactory  theory  was  proposed.  Two 


..'.HI 

facts,  however,  of  considerable  importance  were  esta- 
blished by  Hauksbee.  The  first  is,  that  the  ascent  of  the 
liquid  is  quite  independent  of  the  thickness  of  the  tube  ; 
and  the  second,  that  if  two  rectangular  plates  of  gla*» 
having  their  edge*  joined  in  a  vertical  line,  and  forming 
a  very  acute  angle  with  each  other,  are  dipped  intu 
water,  the  fluid  which  rises  between  them  takes  the  form 
of  the  equilateral  hyperbola.  On  considering  the  phe- 
nomenon attentively,  it  was  easy  to  see  that  as  the  height 
of  the  fluid  between  the  plates  at  any  point  in  the  curve 
was  inversely  proportional  to  the  distance  of  the  plates 
at  that  point,  it  mint  follow  that  in  capillary  tut>t*s  the 
ascent  would  be  inversely  proportional  to  the  diameter 
of  the  tube.  The  theory  of  the  phenomenon,  however, 
still  remained  unexplained. 

Dr.  Jurin  ascribed  the  ascent  of  the  liquid  to  the  at- 
traction of  the  ring  of  the  tube  immediately  above  it. 
But  this  was  merely  a  vague  explanation,  and  is  now 
known  to  be  altogether  erroneous.  Clalraut.  in  his 
celebrated  work  on  the  Figure  of  the  Earth,  was  the 
first  who  analyzed  exactly  the  different  forces  which 
concur  in  elevating  the  liquid  in  a  capillary  tube,  and 
reduced  the  phenomena  to  the  ordinary-  laws  of  the 
equilibrium  of  fluids.  Some  of  his  suppositions  respecting 
the  nature  of  the  forces  in  action  were  erroneous ;  for 
•sample,  he  supposed  the  attraction  of  the  Internal 
surface  of  the  tube  on  the  liquid  to  be  exerted  not  only 
at  a  sensible  distance,  but  to  extend  even  to  the  dia- 
He  failed  to  prove  from  theory  that  the  ascent 
nvcrsely  proportional  to  the  diameter  of  the  tube  ; 
but  he  showed  that  several  hypotheses  might  be  made 
with  respect  to  the  law  of  attraction  from  which  that  law 
of  ascent  would  follow  ;  and  he  demonstrated  a  very  re- 
markable result,  namely,  that  If  the  attraction  which  the 
particles  of  the  tube  exercise  on  the  fluid  and  the  at- 
traction which  the  particles  of  the  fluid  exercise  on  each 
other  follow  the  same  law,  and  differ  from  each  other 
only  in  intensity,  the  fluid  will  rise  In  the  tube  when  the 
flrst  of  these  attractions  exceeds  half  the  second.  The 
error  of  Dr.  Jurin's  hypothesis  was  first  clearly  pointed 
out  by  Professor  Leslie,  in  a  paper  inserted  in  the  Philo- 
sophical Magazine,  in  1*02.  Mr.  Leslie's  argument  was 
shortly  this  :  If  the  ring  of  the  tube  immediately  alxov 
the  liquid  in  a  capillary  tube  attract  it  upwards,  how 
does  It  happen  that  the  ring  immediately  below  the 
surface  docs  not  attract  it  downwards,  in  which  case  the 
forces  would  be  balanced,  and  there  would  be  no  elevation  ? 
The  fact  Is.  that  as  the  action  of  the  molecules  of  the 
tube  Is  confined  within  very  narrow  limits,  its  direction 
must  tie  at  right  angles  to  the  sides  of  the  tube.  Nor  is 
it  difficult  to  conceive  how  a  lateral  action  may  yet  cause 
a  perpendicular  ascent-  It  is  a  fundamental  property 
of  fluids,  that  any  force  impressed  in  one  direction  is 
propagated  equally  in  every  direction  ;  the  tendency  of 
the  fluid,  therefore,  to  approach  the  glass  will  occasion  it 
to  spread  over  the  internal  cavity  of  the  tube,  and  conse- 
quently to  mount  upwards.  Mr.  Leslie's  explanation, 
though  correct  In  principle,  served  in  no  way  to  advance 
the  theory  ;  Indeed  little  notice  appears  to  have  been  taken 
of  It  till  its  importance  was  pointed  out  by  Mr.  Ivory. 
Another  important  fact  was  discovered  by  Dr. Young, 
who  showed,  in  a  paper  on  the  Cohesion  of  Fluids ,  In  the 
Phil.  Trans,  for  IW!5,  that  the  angle  made  by  the  surface 
of  the  fluid  with  the  sides  of  the  tube  Is  invariable,  the 
fluid  and  the  materials  of  the  tube  remaining  the  same, 
and  being  supposed  homogeneous. 

But  a  complete  ex|H>sitk.n  of  the  theory  of  capillary 
phenomena  was  reserved  for  Laplace.  In  twoSupplements 
to  the  Mt'caniaue  Ct'lettr,  published  in  IWKI  and  1807, 
Laplace,  assuming  the  force  of  molecular  action  to  exti>nd 
only  to  insensible  or  imperceptible  distances,  determined 
the  sej»arate  influences  of  the  cohesive  attraction  of  the 
molecules  of  the  fluid  to  each  other,  and  the  adhesive 
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which  they  ding  to  the  tube.  ThU  analys is 
of  the  forces  by  which  the  capillary  phenomena  are  pro- 
fcerd  conducted  him  to  an  equation  in  which  the  whole 
is  included.  It  consisted  of  two  parti :  the  first 
to  those  point*  of  the  surface  of  the  fluid  whose 

than  the 


of  the 


with  the 


at  least 

of  its  molecules.  The 
ne  for  all  surfaces  ;  the 
in  each  particular  case, 
that  of  the  two  quantities 


»hich  enter  into  the  formula  of  Laplace,  the  one  denotes 
the  direct  pressure  caused  by  the  attraction  of  a  fluid 
mass  bounded  by  a  plane  ;  and  the  other  the  derivative 
force  actinsr  latcrallv.  which  is  a  necessary  consequence  of 


/.  which  is  a  necessary  consequence  of 
:  pressure.  (Ency.Brit.  art.  "Capillary  Action.") 
The  Latest  and  most  important  work  on  capillary 
action  is  by  Poisson.  Siwrelh-  ThSorii  de  F Action  Ca- 
ptfiatrr.  1S31.  Its  object  was  to  correct  the  theory  of 
Laplace  by  supplying  an  important  omission  in  the  phy- 
sical data,  namely,  the  rapid  diminution  of  density  which 
take*  place  near  the  free  surface  of  the  fluid,  and  near 
the  .;.!,-»  ..»  the  tube.  Now  this  circumstance,  though  it 
had  been  entirely  overlooked  by  all  former  inquirers, 
Li  not  only  essential  to  the  right  investigation  of  the 
effects  of  capillary  action,  but  it  is  demonstrated  by 
Poisson  that  if  there  was  no  diminution  of  density  near the 
•upexficial  parts  of  the  liquid,  the  surface  would  remain 
plane  and  horizontal,  and  there  would  neither  be  ele- 
vation nor  depression  in  the  capillary  tube.  The  mole- 
cular forces,  therefore,  which  produce  the  capillary  nhe- 
camena,  are  modi  lied  not  only  by  the  curvature  or  the 
surface,  according  to  the  previous  theory,  but  also  by  the 
particular  state  of  liquids  at  their  surface*. 

The  power  of  supporting  the  fluid  column  depends  en- 
tirely on  the  width  of  the  tube  at  its  upper  extremity.  If 
ne  tube  bulge  out  below,  the  water  will  not  rise  in  it 
spontaneously  ;  but  if  plunged  into  a  basin  till  the  water 
reaches  the  capillary  part,  and  then  lifted  up,  the  water 
•ill  remain  suspended  at  exactly  the  same  height  as  in  a 
tube  having  the  same  capillary  bore  throughout.  The 
lower  and  wide  part  of  the  vessel  may  consist  of  metal,  or 
any  other  substance,  different  from  glass.  It  is  sufficient 
ttut  the  cavity  terminate  above  In  a  capillary  glass  tube. 

The  phenomenon  of  the  depression  of  mercury  in  capil- 
lary tubes  may  be  considered  as  the  inverse  of  that  of 
the  elevation  of  water.  The  molecules  of  water  have  a 
greater  attraction  for  glass  than  for  each  other ;  those  of 
saercary,  on  the  contrary,  attract  each  other  more  power- 
fully than  they  are  attracted  by  glass.  If  a  drop  of 
*  ag  to  the  edge  of  a  plate  of  glass,  is  pre- 
.  a  mass  of  the  same  fluid.  It  immediately  leaves 
and  unites  with  the  mass.  When  a  plate  of 
(lass  is  plunged  into  mercury,  the  mercury  is  depressed, 
and  forms  a  convex  surface  on  both  sides  of  the  plate. 
In  a  glass  tube  the  surface  of  mercury  is  always  convex, 
provided  the  an  side  of  the  tube  be  perfectly  clean,  and 
the  mercury  free  from  impurities.  AU  these  phenomena 
dearly  indicate  the  excess  of  the  mutual  attraction  of 
the  particles  of  mercury  above  their  adhesion  to  the  fides 
of  the  glass. 

From  some  experiments  made  by  Casboit  at  Met/ .  it 
appeared  to  result,  that  mercury  purified  with  great 
care  forms  a  concave  .surface  In  the  interior  of  a  glass 
tube,  and  consequently  rises  above  the  level,  like  an 
aqueou*  fluid.  It  Is  now  generally  admitted,  however, 
that  these  experiments  were  fallacious,  inconsequence  of 
the  inner  surface  of  the  tube  having  been  lined  with  a 
slight,  and  perhaps  Imperceptible,  oxydation  produced 
by  the  boiling  of  the  mercury.  In  preparing  barometers, 
it  has  been  the  custom  to  boll  the  mercury  in  the  tube ; 
when  this  operation  Is  performed,  great  caution  is  requisite 
to  prevent  the  oxydation  from  taxing  place. 

The  form  of  the  surface  of  the  fluid  in  the  tube  indi- 
cates the  relation  of  the  cohesive  force  of  its  particles  to 
their  attraction  for  the  tube.  The  attraction  of  water 
to  glass  is  superior  to  half  the  cohesion  of  the  aqueous 
particles  to  one  another ;  consequently  water  within  a 
capillary  tube  assumes  a  concave  surface,  and  rises. 
Mercury,  on  the  other  band,  assumes  a  convex  surface, 
and  is  depressed  ;  because  its  molecules  attract  one  another 
with  a  force  more  than  double  that  with  which  they 
adhere  to  glass.  The  radius  of  curvature  of  the  bounding 
surface  at  the  middle  point  is  proportional  to  the  width 
of  the  tube.  It  is  stated  by  Professor  Leslie  as  the  result 
of  Us  experiments,  that  the  depression  of  mercury  in 
capillary  tut*es  may  be  estimated  at  unity  divided  by  C8 
tunes  the  diameter  expressed  in  inches.  Hence  if  the 
width  of  the  bore  is  one  fourth  of  an  inch,  the  depression 
of  the  mercury  Is  one  seventeenth  of  an  inch.  On  this 
account  it  is  necessary,  in  accurate  barometric  observ- 
ations, to  apply  a  correction  for  capillary  action,  which  Is 
less  In  proportion  as  the  diameter  or  the  tube  is  greater. 
The  best  treatises  on  this  subject  have  already  been  re- 
I  to ;  vix.  that  of  Laplace,  in  the  Mecamque  alette, 


CAPPAIUDACEiE. 

It.;  of  Mr.  Ivory,  In  the 
j  and  of  Poisson,  Koutelle  Th 
lairt. 

CAPI'LLARY  VESSELS.  (Lai.  caplllus.  a  hair.) 
Anatomists  give  this  term  to  the  minutest  ramifications 
of  the  arteries  and  other  vessels. 

CAPILLPTUM.  (Lat.  caplllus,  a  hair.)  A  kind  of 
nurse  or  net  in  which  the  spores  of  Trichia  and  similar 
fungi  are  retained 

CA'PITAL.  (Lat.  caput, a  Acad)  In  Architecture, 
the  head  or  uppermost  member  or  any  part  of  a  building ; 
but  it  is  generally  applied  In  a  restricted  sense  to  that  of  a 
column  or  pilaster  of  the  several  orders,  as  In  the  figures 
here  given,  in  which  it  will  be  seen  that  the  Tuscan  capital 
(No.  1.)  consists  of  an  abacus  or  square  shelf  at  the  top, 
and  thereunder  an  orolo  or  quarter  round,  and  under  that 
a  neck  terminated  by  an  astragal  or  fillet,  which  latter  is 


part  o 

Horn  an  Doric  capital  (No.  S.)  here  given  has  an  abacus, 
ovolo,  and  neck  like  the  last ;  and  also  In  addition  three 
annulets  under  the  ovolo,  and  a  cyma  or  ogee  with  its 
fillet  over  the  abacus.  The  Grecian  Doric,  however,  has 
only  a  square  abacus,  ovolo,  and  small  fillets.  The  Ionic 
(No.  3.)  capital  consists  of  three  leading  parts :  an  abacus, 
composed  of  an  ogee  and  fillet  ;  a  rind,  which  forma  the 
serous  ;  and  an  ovolo  and  astragal  at  the  lower  part. 
The  Corinthian  and  Composite  capitals  (No*.  4.  and  5.) 
consist  of  an  abacus  (see  Abacus)  of  peculiar  form,  and 
are  decorated  with  leaves. 

Ca'pital.  In  Political  Economy,  that  portion  of  the 
produce  »if  labour  saved  from  immediate  consumption 
which  is  employed  to  maintain  productive  labourers,  or 
to  facilitate  production.  (See  Political  Economy.)  In 
Commerce,  and  as  applied  to  individuals,  capital  is  un- 
derstood to  mean  the  sum  of  money  which  a  merchant 
embarks  In  any  undertaking,  or  which  he  contributes  t«v 
the  common  stock  of  a  partnership. 

CAPITA'TION.  (Lat.  caput, head.)  A  tax  Imposed 
on  the  population  by  the  head  ;  e.  g.  on  every  one,  or" 
every  male,  every  one  above  a  certain  age,  &c  (See 
Poll-Tax.)  In  Prance,  the  ancient  capitation  is  now 
replaced  by  personal  and  other  direct  contributions 

C  A'PITE.  In  Law,  tenure  m  capite  ( Ang.  in  chief)  sig- 
nifies in  the  language  of  feudal  law  a  direct  holding  of 
the  king,  the  ultimate  sovereign,  without  the  intervention 
of  any  mesne  lord.  In  England,  tenants  in  capite  were 
either  by  knight-eerricc  or  socage  j  which  were  converted 
intocommon  socage  by  the  act  12  Ch.  11.  c.  24.,  abolishing 
feudal  tenures. 

CA'PITE  CENSt.   In  Roman  Antiquity,  the 
rank  of  Roman  citizens  ;  so  called  because  they 
rather  counted  by  their  heads  than  by  their  estates.  (Jul. 
GeU.  lib.vii.  cap.  13.) 

CAPI'TULA'TION.  In  its  original  sense,  a  writing 
drawn  up  in  several  capitula  or  heads.  In  the  language 
or  Military  Law,  the  articles  or  surrender,  when  a  garrison 
or  other  force  surrenders  to  an  enemy  on  terms,  and  not 
at  discretion.  In  Ecclesiastical  History,  articles  sworn 
by  bishops  and  other  prelates  on  admission  to  their  dig- 
nities were  styled  capitulations.  So  also  was  the  oath 
tendered  first  to  Charles  V.,  and  then  to  the  emperors  or 
Germany  who  succeeded  him,  by  the  electors,  termed  the 
election  capitulation  <  wahl  capitulation). 

CA'PNOMA'NCY.  (Gr.  ««*>**,  smohe ;  uamis, 
prophecy.)  Divination  by  smoke  was  practised  among 
the  ancfents,  both  by  throwing  on  the  fire  seed  or  poppy 
and  other  herbs,  and  observing  the  figures  which  miV'ht 
be  fancied  in  the  smoke ;  and  by  observing  the  smoke  of 
sacrifices. 

CA'PNOMOR.  (Gr.  umm.  tmoke,  and  u«j<«.  part. \ 
An  oily  substance  of  a  pungent  and  rather  agreeable  odour 
obtained  from  the  tar  or  wood. 

CAPONNIE'RE.  In  Fortification,  a  passage  leading 
from  one  work  to  another,  protected  on  each  side  by  a 
wall  or  parapet,  generally  or  earth,  sloping  to  the  bottom 
or  the  ditch.  When  a  passage  Is  thus  protected  on  one 
side  only,  it  is  called  a  demi-caponniore. 

CAPP  A'RIDA'CEiE.  ( Capparis.  one  of  the  genera.) 
A  natural  order  of  Exogenous  plants,  consisting  of  an- 
nuals, perennials,  bushes,  and  trees,  inhabiting  the  warmer 
parts  or  the  world.  They  have  all  a  powerful  pungent 
or  even  acrid  taste,  and  have  been  in  some  cases  used  as 
substitutes  for  the  common  mustard  ;  in  others  they  have 
proved  severe  poisons.  In  general  their  flowers  are  vecy 
beautiful,  on  account  not  only  of  their  size,  but  of  their 
long  silken  stamens,  which  arc  often  gaily  coloured.  The 
common  caper-bush,  a  native  of  rocky  places  In  the 
North  of  Europe,  Is  a  species  of  the  genus  Capparu,  and 
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CAPRELLA. 

yield*  the  Aowcr-budi  which,  pickled  in  vinegar,  are 
•old  in  the  ■hop*  as  an  agreeable  sauce  for  various 
dishes. 

CAPRE'LLA.  A  genus  pf  Crustaccous  animals  be- 
longing to  the  order  Ltcmodipoda,  found  commonly  on 
h  w  weed.  Montague,  who  describes  a  species  of  this 
genus  In  the  seventh  volume  of  the  Linnaran  Trans- 
actions,  says  the  female  differs  in  possessing  several 
plates  or  valves  beneath  the  body,  situated  between  the 
two  pairs  of  (Ins,  the  use  of  which  is  to  carry  and  pro- 
tect its  eggs  or  young ;  at  which  time  they  extend  very 
considerably,  and  form  a  kind  of  pouch  distended  with 
ova,  fifteen  or  twenty  of  which  are  easily  distinguished 
between  the  transparent  plates.  In  this  part  a  very 
strong  pulsation  is  visible.  While  examining  a  female 
under  a  water-microscope,  the  author  was  surprised  to 
observe  not  less  than  ten  young  ones  crawl  from  the 
abdominal  pouch  of  the  parent,  all  perfectly  formed, 
and  moving  with  considerable  ability  over  the  body  of 
the  mother,  holding  fast  by  their  hiud  claws  and  erecting 
their  heads  and  arms.  The  characters  of  the  genus,  or 
rather  family  {CapreUidte),  are,  body  of  narrow  linear 
form  ;  eyes  composite,  and  placed  behind  ;  legs  long  and 
slender,  and  variable  in  number,  the  last  joint  of  the 
second  pair  being  often  toothed  on  the  under  side. 

CAPRE'OLUS.  (The  tendril  of  a  vine.)  The  old 
botanical  name  of  the  tendril  of  a  plant ;  the  term  cirrkus 
is  now  preferred. 

CAPKI'CCIO.  (Hal.  whim,  fancy.)  In  Music,  a  term 
applied  to  certain  pieces,  wherein  the  composer  gives  way 
to  his  fancy,  without  confining  himself  to  particular 
measures  or  keys ;  called  also  Fantasia. 

CA  PRICO'RNS.  (Lat.caprlcomus.)  The  name  of  one 
of  the  three  divisions  of  Tetraroerous  beetles  ;  Including 
those  which  have  the  antennte  filiform  or  setaceous,  and 
generally  exceeding  the  length  of  the  body  ;  eyes  lunate, 
and  enclosing  the  base  of  the  antenna; ;  jaws  very  robust, 
with  short  palpi ;  thorax  often  spined  at  the  sides  ;  the 
three  !.-u.J  j  of  He  tarsi  dilated,  and  cushioned 
on  the  under  surface;  the  third  deeply  cleft  at  the  ex- 
tremity, and  receiving  the  minute  ball  at  the  base  of  the 
slender  and  long  terminal  joint.  This  division  compre- 
hends four  great  families, — Prionidtr,  Crrambycidtr,  La- 
miitUt,  and  LepturnLc ;  and  corresponds  very  nearly 
with  the  Llnnsean  genera  Ccratnbys,  Secydaiis,  and  Ltp. 
iura.  The  offlcesof  the  Capricorn  beetles  in  the  economy 
of  nature  is  to  restrain  the  excessive  multiplication  of 
vegetable  species  In  the  warmer  climates  of  the  globe. 
The  larva;  reside  within  the  wood  or  beneath  the  bark  of 
trees. 

CA'PRICCRNUS.  (Lat.)  ThcWitdGoat.  Thetenth 
sign  of  the  Zodiac,  which  the  sun  enters  about  the  Slst 
of  December,  at  the  winter  solstice.  The  parallel  circle 
passing  through  the  first  point  of  this  sign  is  called  the 
Tropic  of  Capricorn. 

CA'PRtFO'LfA'CE£.  (Capri  folium,  one  of  the  ge- 
nera.) A  rather  large  natural  order  of  plants,  consisting 
of  twining  and  erect  shrubs,  and  herbaceous  or  woody 
plants,  and  even  of  trees,  with  simple  or  pinnated  leaves, 
and  flowers  of  most  dissimilar  forms,  but  all  monope- 
talous.  The  most  common  plants  belonging  to  this  order 
are  the  woodbine,  the  St.  Peter's  wort,  the  Tartarian  and 
fly  honeysuckle,  the  numerous  species  of  viburnum, 
and  the  elder-tree.  These  all  agree  with  the  natural 
order  Cinckonacco'  in  most  respects,  except  the  absence 
of  stipules  at  the  base  of  the  leave*. 

CAPRIFO'LIUM.  (Lat.capra,  a  goat,  and  folium, 
a  lea/.)  Is  the  genus  to  which  the  wild  honeysuckle 
( C.  prriclymriiHtn  belongs.  It  consists  of  twining  shrubs 
inhabiting  the  northern  hemisphere  exclusively,  and  in 
most  cases  having  long  tubular  flowers  of  singular  sweet- 
ness. Many  species  are  known  to  botanists,  the  most 
Interesting  of  which  are  those  from  the  north  of  India, 
China,  and  Japan,  the  fragrance  or  which  is  superior  to 
that  of  all  others  ;  of  these  C.  fiexuosum,  now  common 
in  gardens.  Is  the  best. 

CA'PROIC  ACID.  (Lat.  capra,  a  goat.)  One  of  the 
adds  formed  during  the  saponification  of  butter ;  it  has  a 
rank  goat-like  odour. 

CA'PROMYS 
The  name 
v  on  lined  to 
of  Houtias 

They  have  four  molars  on  each  side  of  each  jaw,  in 
which  the  enamel  is  so  folded  as  to  form  three  angles  on 
the  outer  margin  and  one  on  the  inner,  in  the  upper 
teeth  ;  the  reverse  in  the  lower  teeth.  The  liver  is  re- 
markably subdivided  In  the  rodents  of  this  genus. 

CA'PROS.  (Gr.  «««-(«,  a  boar.)  A  name  applied 
by  Laclpede  to  a  subgenus  of  Acanthopteryglous  ii*hes, 
which  he  separated  from  the  dories  (Zeus),  and  of  which 
the  boar  fish  (Zeus  a  per.  Linn.)  may  be  regarded  as  the 
type.  A  specimen  of  this  fish  has  been  taken  at  Mount's 
Ray,  and  another  near  Bridgewater,  but  is  rare  as  a  Bri- 
tish species. 

CA'PSICUM.  (Gr.  s«rr»,  /  bite;  from  its  pun- 
gency.)   The  berry  or  seed-vessel  of  different  species 


DMYS.  (Gr.  ««*(•<, <i  toar. and  <««,  a  mouse.) 
of  a  genus  of  Rodent  Mammalia,  exclusively 
» the  Island  of  Cuba,  where  they  go  by  the  name 


CAR. 

of  capsicum.  The  larger  pods  of  the  Capsicum  i 
and  the  smaller  ones  of  the  C.  baccatum  or  bird  pepper, 
when  powdered,  form  the  Kyan  pepper  of  commerce,  so 
well  known  as  a  powerful  condiment,  and  often  useful  as 
a  stimulating  medicine.  Ryan  pepper  is  often  grossly 
adulterated  with  common  salt,  and  occasionally  red  lead 
and  earthy  powders  arc  said  to  be  added  to  it :  it  often 
has  a  disagreeable  rancid  odour,  owing  to  its  being 
sprinkled  with  oil  to  prevent  its  dust  affecting  those  who 
powder  and  sift  it. 
CA'PSTAN,  sometimes  called  CAP8TERN.  (Fr. 

massive  piece  of  timber,  in  the 
form  of  a  cylinder  or  truncated 
cone,  round  which  a  rope  is  coiled  ; 
and  being  turned  by  means  of  bai  s 
or  levers,  it  affords  an  advantageous 
mode  of  applying  power  to  over- 
come an  obstacle.  The  capstan  is 
chiefly  employed  in  ships,  where  it  is 
used  for  weighing  anchors,  hoisting 
■ails,  kc.  It  is  generally  placed  vertically,  the  lower  end 
being  let  down  through  the  deck  of  the  ship,  and  the 
levers  inserted  in  holes  irrthe  head  or  top;  so  that  the  force 
of  the  men  can  be  exerted  continuously,  and  that  there 
may  be  no  necessity  for  removing  the  levers  from  one 
bole  to  another,  as  is  the  case  when  it  Is  placed  horizon- 
tally. The  power  of  the  capstan  may  lie  greatly  increased 
by  adapting  an  arrangement  of  wheel  wosk  to  It  —  an  Im- 
provement which  has  been  adopted  for  several  years  pa  t 
In  the  royal  navy. 

CA'PSULA.  (Dim.  of  capsa,  a  bo*.}  This  word  is 
generally  applied  by  botanists  to  all  dry  fruits  which  are 
dehiscent,  whether  they  are  many-seeded  or  few-seeded, 
simple  or  compound;  and  In  such  cases  some  expletive  U 
added  to  indicate  the  particular  nature  of  the  fruit.  Thua 
Capsula  eircumscitsa  is  cut  round  by  a  circular  line 
dividing  it  into  two  parts;  C.  siUquifortnis  is  long  and 
taper,  like  the  pod  of  a  mustard.plant ;  C.  baccata  Is 
when  the  pericarp  is  succulent  ;  C.\ 


times,  for  special  carpological  purpose*,  the  word  cap- 
sula Is  limited  in  its  application  to  such  dry  compound 
fruits  as  open  by  valve*,  and  have  an  Indefinite  number 
of  seeds  ;  as  in  Digit  alU,  Scropkularia,  the  common 
lilac  Ac. 

CA'PSULE.  In  Chemistry,  a  small  shallow  evapo- 
rating vessel  or  dish. 

CA'PTAIN.  In  the  Army,  the  commander  of  a  troop 
of  cavalry  or  of  a  company  of  infantry.  The  price  of  a 
captain's  commission  is  different  in  the  different  branches 
of  the  British  service :  tn  the  life  guards,  for  instance,  it 
Is  3,5007.  ;  in  the  dragoons  3,'/"i.V. ;  in  the  foot  guards 
with  the  rank  of  lient. -colonel,  4800/. ;  In  the  Infantry 
1,800/.  The  full  pay  of  a  captain  in  the  life  and  foot 
guards  is  15s.  a  day.  in  horse  regiments  lis.  Id.,  and 
in  the  Infantry  Us.  id. 

Ca'ptain.  In  the  Royal  Navy,  is  the  title  of  the  officer 
commanding  a  ship  of  a  certain  slse.  The  title  of  ]K>st 
captain,  which  was  the  proper  rank  of  captain,  stnd  an 
swered  to  colonel  in  the  army,  has  been  for  some  tun.  in 
disuse.  The  captain  is  next  in  rank  above  the  commander  : 
he  rises  by  regular  succession  to  the  rank  of  admiral  ; 
under  the  condition,  however,  that  he  must  at  some  time 
have  commanded  a  ship  of  the  line. 

The  heads  of  small  parties  or  gangs  of  men  In  certain 
stations  of  the  ship  are  also  called  captains  ;  as  of  the  fore- 
castle,  the  tops,  Ac.  The  nay  of  a  captain  in  the  navy 
varies  with  the  rate  of  the  ship,  from  61/.  7s.  per  month 
for  a  first-rate,  to  2fi/.  17s.  for  a  sixth-rate. 

CA'PTION.  (Lat.  capio.  I  take.)  In  Law.  a  certificate 
signed  by  commissioners,  to  testify  their  execution  of  any 
commission  in  law  or  equity.  Also,  the  act  of  taking  a 
man  luto  arrest.  The  caption  of  an  indictment  is  tin 
designation  of  the  style  of  the  court  before  which  the 
jurors  make  their  i 
CAPTI'VITY. 


God  indicted  upon  the  Je< 

The  first  captivity  was  that  of  Egypt,  from  which 
Israelites  were  delivered  by  Moses  ;  then  followed  so 
captivities  during  the  government  of  the  judges  :  but  thi 
greatest  and  most  remarkable  were  those  of  Judah  ant 
Israel, 
kingdoms. 
CA'PU  CHIN'S,  In 

CI  SCANS. 

CA'PUT  MO'RTUUM.  The  inert  residue  of  the  dls 
tillation  and  sublimation  of  different  substances.  Whei 
sulphate  of  Iron,  for  instance,  or  green  vitriol,  is  distilled  a 
a  red  heat  it  leaves  a  residue  of  red  oxide  of  iron,  whlcl 
the  old  chemists  called  caput  mortuum  vitrivli.  Them 
residuary  products  were  represented  in  alchemical  writ 
lng«  by  the  symbol  of  a  death's  head  and  cross  bones. 

CAR.  <Lat.  carrus,  a  cart.)  Any  rude  cart.  Th> 
Iri<h  car  is  a  one-horse  cart,  with  very  low  broad  wheels 
used  4*or  carting  out  manure  and  carting  home  grain  Ii 
the  case  of  soft  peaty  soils.  The  Irish  jaunting  car  is  ; 
kind  of  one-horse  chaise,  commonly  without  springs,  Ii 
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CARABIDJE. 

which  the  people  tit  back  to  buck,  and  with  their  faces 
looking  sideways. 

CARABPD&.  ( Lat.  carabut.)  A  family  of  Penta- 
merous  beetles,  characterized  by  having  a  bllobcd  upper 
bp,  smooth  jaws  (nuutiUar),  an  entire  tooth  in  the  centre 
I  the  notch  of  the  mcntum  or  rhin-jiroces«,  an. I  dilated 
tani  in  the  males.  The  majority  or  the  British  species 
have  the  elytra  soldered  together.  The  CarabuLe  av- 
orrally  defend  themselves  by  discharging  from  the  ex- 
tremity of  tbe  body  an  acrid  fluid,  and  emit  a  fetid  odour. 
Tbey  are  amongst  the  most  ravenous  of  beetles,  and  prey 
on  other  insects,  for  which  they  lurk  beneath  stones,  the 
bark  of  trees,  Ac 
CA'RABINE.   (It.carablno.)   Called  also  Petronel. 

used  try  cavalry,  smaller  in  the  bore  and 
id  the  barrel  than  a  musket.   The  soldiers  who 
of  arms  are  called  Carabineers. 
CARAOA'NA.    (Carachana.  the  Mogul  name.)  A 

inhabiting  the  Russian  do- 


in  the  shrubberies  of  this  country,  where 
In  tbe  months  of  June  and  July.  C.jubata 
is  a  singular  scrubby  plant,  with  the  branch* 
covered  by  the  leafy,  spiny,  ragged  petioles. 

CARA'NNA.   A  resin  brought  from  South 
of  an  aromatic  odour ;  formerly  used  in  plasters. 

CA'RANX.  (Derivation  unknown.)  A  genu*  'of 
spinr-finned  fishes,  belonging  to  the  Scomberidat  or 
mackerel  family  ;  but  differing  from  the  true  mackerel  In 
hating  a  series  of  scales,  with  ridge*  or  keels  in  the  middle, 
r.wped  along  the  lateral  line.  From  this  resemblance 
they  are  commonly  termed  "  bastard  mackerel." 

CARA'SS.C  The  bony  vault  which  protects  the 
upper  part  of  the  body  of  the  Chelonians,  or  tortoises  and 
turtles,  and  whlcb  results  from  the  union  by  suture  of 
the  dilated  and  flattened  parts  of  the  vertebra*  and  ribs. 
The  analogous  part  of  the  body  of  the  crab  is  also  called 
rarastat  ;  but  this  Is  not  composed  of  corresponding 
parts  to  those  of  the  tortoise,  but  of  a  calcified  Integu- 
.  •  -it 

CA'RAT.  '*  The  fruit  or  the  tree  called  Kuara  is  a  red 
bean,  which  seems  in  the  earliest  times  to  have  been  used 
for  a  weight  of  gold.  This  bean  is  called  carat.  (Bruce's 
Travels. )  Mono  derives  the  word  from  the  Arab  kyrat, 
a  weight  ;  which  be  thinks  is  from  tbe  Greek  *t;ssn««,  a 
small  weight."  ( Todd's  Johnson.)  A  carat  is  a  weight  of 
4  grains,  used  in  weighing  diamonds.  The  term  carat 
is  also  used  in  reference  to  the  fineness  or  gold :  in 
which  the  mass  spoken  or  is  supposed  to 
24  carats,  or  12  grains  each  ;  and  the  pure  gold  is 
finr.  Thus,  ir  gold  he  said  to  Ik-  22  carats  fine 
or  standard),  it  is  implied  that  22-24ths  are  pure 
alloy.  In  the  process  or  assaying 
gold,  the  real  quantity  taken  is  very  small,  generally  from 
*  to  1*2  grains  :  and  this  Is  termed  the  assay  pound.  It  is 
subdivided  into  24  carats,  and  each  carat  into  4  assay 
grains,  and  each  grain  into  quarters ;  so  that  there  are 
3*4  separate  reports  for  gold.  When  the  gold  assay 
pound  l«  only  6  grains,  the  quarter  assay  grain  only  weighs 
l-64th  of  a  grain.  This  will  give  an  Idea  or  the  accuracy 
required  In  the  weight*  and  scales  used  for  such  delicate 
'-'-rations.     See  AlLOI  and  \s'\>. 

CA'RA  VAN.  (Pers.carvAn,  a  trader.)  A  company  of 
rr.»Ti  h  uitv  travelM!)  "r  pltarlms,  »  ho  associate  together 
In  many  parts  or  Asia  and  Africa,  that  they  may  travel 
with  greater  security  through  deserts  and  other  places 

•  •'. 'i  with  n>(»(w  r*  or  exj  d  to  other  dangers.  The 

commercial  Intercourse  of  Eastern  and  African  nations 
has  from  the  remotest  ages  been  chiefly  carried  on  by 
means  of  caravans , as  the  governments  that  have  tuning  up 
in  those  continents  have  seldom  been  able,  even  if  they  had 
bad  the  will,  to  render  travelling  safeor  practicable  for  In- 
dividuals. Since  the  establishment  of  the  Mohammedan 
faith  religious  motives,  conspiring  with  those  or  a  less  ex- 
ited character,  have  tended  to  augment  the  intercourse  be- 
tween different  parts  of  the  Eastern  world,  and  to  increase 
the  number  and  magnitude  or  tbe  caravans.  Mohammed, 
as  is  well  known,  enjoined  all  his  follow  ers  to  visit  Mecca 
lifetime ;  and  In  oliedlcnce  to  a  command 
joined  and  sedulously  inculcated,  large 
for  tbis  purpose  in  every  country 
faith  is  established.  There  are 
svans  which  proceed  annually  to  Mecca  ; 
tbe  first  from  Damascus,  composed  or  pilgrims,  travellers, 
Europe  and  Asia  ;  the  second  from 
nmedans  of  Barbary  ;  the  third  from 
the  mouth  of  the  Red  Sea,  where  those  or 
i  and  India  meet ;  the  fourth  from  Babylon,  where 
the  Persians  assemble.  Every  caravan  Is  unflcr  the 
command  or  a  chler  or  aga  (caravanbarhl),  who  has 
frwjuently  under  him  such  a  number  or  troops  or  forces 
si  is  deemed  sufficient  for  its  defence.  When  It  is  proc- 
urable they  encamp  near  wells  or  rivulets,  and  observe  a 
regular  discipline.  Camels  are  almost  uniformly  used  as 
»  means  of  conveyance.  In  preference  to  the  horse  or  any 
<*b*r  animal,  on  account  or  their  wonderful  patience  of 
fatigue,  and  their  peculiarity  of  structure,  which  so  ad- 
195 
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mirably  fits  them  for  travelling  through  desert  wastes. 
(See  Camkl.)  For  further  details  on  the  subject  of  caravans 
the  reader  may  consult  St'Cultoch's  Commercial  Dic- 
tionary, and  the  authorities  there  referred  to. 

CAR  A  VA'NSKRA.  A  large  public  building,  or  inn, 
appropriated  for  the  reception  and  lodgment  ol  caravans 
in  the  desert.  Though  serving  in  lieu  or  inns,  there  is 
this  essential  difference  between  them,  that  the  traveller 
finds  nothing  in  the  caravansera  for  the  use  either  or 
himself  or  his  cattle,  but  must  carry  all  his 
and  necessaries  with  him.  C 
merous  in  cities,  where  tbey  i 
as  shops,  warehouses,  and  even  i 

CA'RAWA  YS.  The  fruit  or  seed  of  the  Carnm 
an  indigenous  umbelliferous  plant.  English  ci 
are  more  plump  and  aromatic  than  the  Dutch  or  I 
w  hich  are  apt  to  he  mouldy  and  of  little  flavour.  They 
yield  about  3  per  cent,  of  essential  oil  when  carefully 
distilled  with  water.  They  are  a  good  addition  to  pur- 
gative and  other  remedies  to  prevent  griping  and  flatu- 
lency ;  but  their  chief  consumption  Is  an 
bakers,  confectioners,  and  pastrycooks. 

CARBAZO'TIC  ACID.  A  crystalliaable 
bitter  substance,  composed  of  carbon,  azote,  and  oxygen  ; 
obtained  by  the  action  of  nitric  acid  on  Indigo  and  some 
other  vegetable  and  animal  substances.  It  is  the  bitter 
principle  of  Welter. 

CA'RBON.  (Lat.  carbo.)  This  term  is  used  In  chem- 
istry to  signify  the  pure  combustible  base  of  the  varieties 
of  charcoal  and  other  carbonaceous  matters  ;  the  diamond 
is  pure  carbon  in  a  crystalline  form.  Carbon  is  an  ele- 
mentary substance,  which  combines  with  oxygen  in  two 
proportions,  forming  carbonic  acid  and  carbonic  oxide. 

CA'RBONATES.  Salts  containing  carbonic  acid. 
Tbey  are  recognized  by  the  effervescence  which  is  ex- 
cited when  they  are  put  into  dilute  muriatic  acid.  Car- 
bonate of  lime  is  one  or  the  most  important  or  these 
compounds,  forming  the  varieties  or  marble,  limestone, 
calcareous  spar,  chalk,  Ac.  Carbonate  of  lime  consists  ol 

29  -  -  56 
22      -      -  44 


Lime  -  1  atom 
Carbonic  acid  1  - 
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Carltonate  or  potash  and  carbonate  at  soda  are  also  im- 
portant salts.  (See  Potash,  Soda.)  Carbonate qf  ammo- 
nia is  used  in  medicine  ;  It  is  a  white*  pungent  salt,  com- 
monly known  under  the  name  or  swelling  sail.  Spirit  of 
hartshorn  is  a  solution  or  impure  carlwnate  or  ammonia, 
obtained  by  distilling  bone  or  horn. 

CARBO'NIC  ACID.  This  important  compound  is 
obtained  when  any  form  or  carbon,  tuch  as  the  diamond 
or  pure  charcoal,  is  burned  in  oxygen  gas.  It  consists 
or«5  carbon  -»-  16  oxygen  =  22  carbonic  acid  ;  or  or 

Carbon  1  atom  -    G  -  27-27 

Oxygen  2     -     -  16        -  72-73 
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100  cubical  inches  or  carbonic  acid  gas  weigh  47-3  |_ 
Under  a  pressure  or  36  atmospheres,  at  the  temperature 
of  32°,  it  becomes  liquid;  and  when  the  pressure  which 
retains  it  in  the  liquid  state  is  removed,  tbe  rapidity  of 
the  evaporation,  and  the  sudden  and  enormous  expansion 
or  the  vapour,  are  such  as  to  produce  a  degree  or  cold 
under  which  the  acid  solidifies,  forming  a  white  c 
substance  possessed  of  very 
Mr.  Faraday  was  the  first  who 


lirst 


st  who  lique 
as  a  solid  by 


but  it 
At 

its  own  volume  of  carbonic  acid :  under  a  pressure  of  2 
atmospheres  It  dissolves  twice  its  volume,  and  so  on. 
Carbonic  acid  impart*  briskness  and  a  slightly  pungent 
and  sour  taste  to  water  thus  impregnated  with  it ;  it 
also  confers  the  effervescent  quality  upon  many  mi- 
neral springs.  Carbonic  add  is  recognized  by  its  ren- 
dering lime-water  turbid.  It  extinguishes  flame  and 
suffocates  animals  ;  hence  the  miners  call  it  choke  damp. 
Carbonic  acid  is  contained  in  marble,  chalk,  and  all  the 
varieties  of  limestone,  from  which  it  is  extracted  by  strong 
heat,  as  in  the  process  of  burning  lime  ;  or  by  the  action 
of  stronger  acids,  in  which  case  the  carbonic  acid  escapes 
with  effervescence.  Mountains  of  limestone,  therefore,  are 
great  natural  repositories  of  carbonic  acid.  This  gas  is 
also  produced  during  tbe  respiration  or  animals,  and  Is 
evolved  In  the  process  or  fermentation. 
CARBO'NIC  OXIDE.   A  gas 
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cubical  Inches  weigh  30-2  grains.  It  is  ratal  to  animals, 
extinguishes  flame ;  but  it  burns  in  contact  with 
and  forms  carbonic  acid.    It  it  obtained  by  passing 
ionic  acid  over  red-hot  charcoal,  or  by  heating  a 
O  | 
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CARBONIFEROUS. 

mixture  of  chalk  or  pounded  marble  and  iron  or  line 
filing*  to  red  lies*.    It  u  not  absorbed  by  water. 

CA'RBONPFEROUS.  (Lat.  carbo,  coal,  and  fero. 
J  bear.)  A  geological  term,  generally  applied  to  beds  or 
strata  containing  coal. 

CA'RBOY.  A  large  globular  bottle  of  green  glass 
protected  by  basket  work.  Carboys  are  seldom  used, 
except  for  containing  certain  acids  and  other  highly  cor- 
rosive liquids  likely  to  act  upon  stone-ware.  A  carboy  of 
oil  of  vitriol  usually  contains  about  1G0  lbs.  of  that  acid, 


pro- 


or  12  gallons  of  water. 

CARBU'NCLE.  The  ancient  name  of  a 
bably  corresponding  with  our  precious  garnet. 

Casbu'ncle.     A  hard  circumscribed  inflammatory 
r,  which  generally  arises  on  the  neck  or  back,  and 
•  fetid  discharge,  and  acquires  a  tendency 
to  gangrene.    It  is  a  kind  of  malignant  boil,  spreading 
under  the  skin,  and  producing  a  morbid  inflammatory 
of  the  surrounding  parts.    Poultices  and  free 
i  to  let  out  the  matter,  and  aacrwards  emollient 
are  the  most  effective  remedies.  This 
i*  called  anthrax,  from  the  Greek,  signl 
I  coal ;  of  which  cnrbunculut,  from 
iminutlve. 
CA'RBURETS.  In 


Ca 


nemlstry,  the 
i  the  simple  o 
or  Sulphur.     A  liquid  compound  of 
sulphur,  obtained  by  passing  the  vapour  of 
red-hot  charcoal.    It  was  formerly  termed 
It  forms  compounds,  which  have  been 
termed  cnrbo-sulphurett. 

CA'RRURE TTED  HY'DROGEN.  Under  this  term 
chemists  describe  two  gaseous  compounds  of  carbon  and 
hydrogen ;  the  one  they  call  light  hydrocarbonate ,  the 
other  olefiant  gat. 

Light  carburetted  hydrogen  is  evolved  abundantly  in 
some  coal  mines,  where  it  is  known  under  the  name  of 
fire  damp,  and  is  the  cause  of  those  tremendous  ex- 
plosions which  were  so  frequent  before  the  Invention  of 
the  safety  lamp  by  Sir  II.  Davy :  it  is  also  evolved  by 
the  mud  at  the  bottom  of  stagnant  waters,  where  it  results 
from  the  decay  of  vegetable  matter.  This  gas  is  much 
lighter  than  atmospheric  air,  100  cubical  inches  weighing 
between  17  and  18  grains.  It  burns  with  a  yellow  flame, 
is  inodorous,  and  not  absorbed  by  water.  It  consists  of  6 
carbon  +  2  hydrogen.  When  mixed  with  three  volumes 
of  oxygen,  or  with  eight  or  ten  of  common  air,  it  explodes 
with  great  violence  when  inflamed,  and  produces  water 
and  carbonic  acid. 

Olefiant  gat  received  its  name  from  its  property  of 
forming,  when  mixed  with  chlorine,  a  liquid  of  an  oily 
appearance.  It  is  obtained  by  distilling  a  mixture  of 
alcohol  with  twice  its  bulk  of  sulphuric  acid,  and  may  be 
collected  over  water ;  which,  however,  absorbs  about  one 
eight  1 1  of  its  volume  of  the  gas.  It  has  a  slightly  ethereal 
odour  ,  It  extinguishes  flame  ;  is  unretplrable ;  burns  with 
a  dense  white  light ;  and  when  mixed  with  three  or  four 
volumes  of  oxygen  or  ten  or  twelve  of  air,  it  detonates  on 
the  approach  of  flame  with  great  violence.  It  is  nearly  of 
the  same  specific  gravity  as  atmospheric  air ;  and  from 
the  quantity  of  oxygen  required  to  convert  Its  elements 
into  carbonic  acid  aud  water,  it  is  shown  to  consist  of  two 
atoms  of  carbon  and  two  of  hydrogen,  its  equivalent 
being  14  ;  or  of  one  volume  of  carbon  vapour  and  two 
volumes  of  hydrogen,  so  condensed  as  to 
lumc  of  olefiant  gas. 

CA'RCASS.    In  Artillery,  a 
ribs  of  Iron,  covered  with  cloth,  or 
holes  in  it.   The  carcass,  being  111 
materials,  is  thrown  from  a  mortar  into  a 
with  a  view  to  set  the  buildings  on  fire. 

CA'RCERES.  (Lat.  career,  a  prism.)  In  Ancient 
Architecture,  the  cells  at  the  end  of  a  circus.  In  which  were 
stationed  the  chariots  and  horses  that  contended  for  the 
prises,  so  that  they  might  be  able  to  start  simultaneously 

LUS.  (Lat.  dim.  of  career,  a  little  prison.) 
A  name  given  by  botanists  to  such  fruits  as  those  of  the 
lime  tree,  the  Tropocolum,  Ac. ;  which  consist  of  a  small 
Indehtsccnt  few- 


vo- 


number  of  dry  li 
a  central  axis. 

CARCINIVMA. 
cerous  tumour. 

CA'RD  AMOMS.  Seeds  of  the  Alpinia  cardamomum. 
These  seeds  are  imported  from  Bengal :  there  are  several 
varieties  ;  but  those  pods  which  are  small,  short  and  thick, 
and  heavy,  are  preferred.  The  seeds  themselves  are 
very  pungent  and  aromatic  ;  the  containing  capsule  is 
quite  Insipid.  Their  chief  use  is  In  medicine,  especially 
in  combination  with  cathartics  and  bitters.  They  yield 
an  essential  oil  by  distillation,  to  which  their  virtues  are 
to  be  ascribed. 

CA'RDIAC.  (Gr.  nrn^hu,  the  heart.)  Belonging  to 
or  connected  with  the  heart.  The  superior  opening  of 
the  stomach  is  called  the  cardia,  or  cardiac  end,  from  its 
proximity  to  the  heart. 

CA'HDI  A'CEANS,  or  CARDIACEA.  (Lat.  cardium, 


CARINARIA. 

a  cockle.)  A  numerous  and  beautiful  family  of  Lamelli- 
branchiate  Dimiary  Bivalve  Molliuks,  including  those 
species  in  which  the  mantle  is  open  anteriorly  for  tbe 
foot ;  and  also  has  two  distinct  orifices,  one  for  respiration, 
the  other  for  excretion,  as  in  the  cockle  (Card turn  edule). 
The  shell  Is  characterized  by  having  at  the  hinge  irregular 
primary  teeth,  both  in  form  and  situation,  and  generally 
accompanied  by  one  or  two  lateral  teeth.  The  genera 
composing  this  family  ore  Itocardia,HiateUa,Cypricardta, 
Cardita,  Cardium. 

CARDIA'LGIA.  (Gr.  *«<J<«,  and  mXyt  ,  pain., 
Anxiety  and  pain  about  the  region  of  the  stomach,  fre- 
quently attended  by  a  sense  of  gnawing  and  beat,  and 
hence  called  heartburn.  It  is  a  common  symptom  of 
indigestion,  and  accompanied  by  salt  and  acid  eructations. 
After  excess  in  eating  and  drinking,  a  fit  of  heartburn  may 
often  be  prevented  by  a  teaspoon ful  of  carbonate  of 
magnesia,  taken  in  cinnamon  or  in  soda  water,  at  bod 
time  ,  ill  or  30  grains  of  bicarbonate  of  soda  in  cold 
chamomile  tea  is  also  an  effective  preventive.  Where 
the  disease  is  symptomatic  of  organic  mischief,  these 


antacid  remedies  must  be  cautiously  administered. 

CA'RDINAL.  (Lat.  cardo,  a  hinge.)  An  epithet 
Implying  importance  j  in  which  sense  it  is  applied  to  the 
principal  virtues,  the  four  points  of  the  compass,  Ac.  ; 


and  in 


to  the, 
In  later  times  the 
the  seven  bishops  of  Rome,  and  the  sees  within  Us  ter- 
ritory, and  the  clergy  of  the  eight  and  twenty  principal 
churches  of  that  city:  from  whence  the  college  of 
cardinals  takes  its  origin.  The  number  of  which  this 
college  consisted  has  varied  in  the  course  of  time.  It 
has  for  some  centuries  been  limited  to  seventy  ;  of  whom 
tlx  are  bishops,  fifty  presbyters,  and  fourteen  deacons  ; 
and  the  election  of  the  poj>c,  which  is  performed  by  these 
personages  assembled  In  conclave,  is  thus  concurred  io 
by  the  three  orders  of  clergy  through  their  representa- 
tives. The  period  at  which  this  election  was  confined 
to  the  cardinals  Is  variously  stated.  Some  have  asserted 
that  such  was  the  case  as  early  as  1058  ;  others  not  Itefure 
1562.  It  Is  now  understood  that  the  pope  must  be  chosen 
from  among  this  body.  The  cardinals  are  distinguished 
by  a  scarlet  hat,  and  a  short  purple  mantle  worn  over  the 
rochet.  Their  rank  is  ucxt  to  that  of  the  pope,  to  whom 
they  form  a  political  and  ecclesiastical  council.  For  fur- 
ther details  on  the  duties  of  cardinals,  see  Consistorilm 
and  Conclave. 

CA'RDINAL  POINTS.  (  Lat.  cardo,  a  hittge.)  In 
Geography,  the  cast,  west,  south,  and  north  points  of  the 
horison.  In  Astrology,  the  cardinal  points  are  those  of 
the  rising  and  setting  of  the  sun,  and  the  lenith  and 
nadir.  (Compass.) 

CA'RDIOID.  (Gr.  *«?.\«.  heart,  and  ul«,form.)  An 
algebraic  curve,  so  called  from  its  resemblance  to  a 
heart. 

CARDITIS.    Inflammation  of  the  heart. 
CARDOO'N.    A  kind  of  artichoke.  The 

CARDUR'LIS.  (I-at.  carduus, « lA/s/fc.)  A  genus  of 
Coni rostral  Perchers  ( hucstoret)  or  Passerine  birds,  of 
the  finch  tribe  ( FringillicLr),  including  the  goldfinch  ( Car- 
duelit elegant),  aberdevine  (Carduelit  tpmut),  and  other 
British  siskins,  the  habits  of  which  are  (ess  arboreal  than 
in  the  true  finches,  and  which  feed  principally  on  the 
seeds  of  the  thistle  and  other  composite  plants. 

CAREE'NING.  The  laying  of  a  ship  over  to  get  at 
leaks  or  injuries  in  the  bottom.  This  is  commonly  called 
heaving  down.  To  careen  implies  also  to  heel  or  lie  over 
generally.  Heaving  down  is  never  practised  with  a  large 
ship,  except  where  there  are  no  docks,  as  the  great 
forces  which  must  be  applied  to  the  mast,  beads  to  get 
her  over  are  liable  to  strain  the  huU. 

CA'RET.  (Lat.  careo,  Jam  wanting.)  In  Grammar, 
a  character  In  this  form  a,  denoting  that  something  has 
been  omitted,  and  is  Interlined. 

CARIA'MA.   See  Dicnolopbus. 

CA'RICATU'RE.  (It.  caricare.  to  load  or  charge.) 
In  Painting,  an  exaggerated  representation  of  any  object, 
in  which  any  natural  defects  are  overcharged,  to  as  to 
make  it  appear  ridiculous. 

CARPCHIUM.  (Lat.  carex.  sedge.)  A  genus  of  land- 
snails,  so  called  from  their  habitat  among  sedge,  wet 
leaves,  grass,  Stc.  Of  these  sedge-shells,  Car ich turn  mini- 
mum is  British,  and  may  be  found  about  Acton. 

CA'RIES.    A  decayed  bone  or  tooth. 

C'ARI'LLON.   A  tune  performed  upon  bells. 

CARPNA.  (Lat.  carina,  the  keel  of  a  boat.)  In 
Botanical  language,  is  the  sharp  thin  back  of  any  organ  ; 
the  back  of  a  leaf  folded  up  if  thin  and  sharp,  the  winged 
rim  that  occupies  the  back  of  certain  fruits,  the  sharp- 
hacked  part  ni  ;i  glume  <>r  brai  t.  all  bear  this  mine.  It  \% 
also  applied  to  the  two  anterior  petals  of  a  Papilionaceous 
flower,  which  adhere  by  their  lower  edges  into  a  body 
something  like  a  boat. 

C'ARINA'RIA.    (Lat.  carina,  a  keel.)    A  genus  of 
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Heteropodous  Mollusks,  characterized  by  hating  the 
viscera,  as  the  heart,  liver,  branchiae,  generative  organ*, 
Ac,  protruded  from  the  body,  and  encased  in  an  extremely 
frvrile,  beautiful,  sob- transparent,  symmetrical,  com- 
pressed shell.  The  iumralt  of  the  (hell  it  slightly  involuted, 
bit  never  enters  the  aperture ;  the  convexity  of  the  the  11 
I*  terminated  by  a  single  keel. 

CA'RlNATE.  ( Lat.  carina,  a  keel.)  In  Zoology,  when 
a  surface  has  a  longitudinal  elevated  line,  like  the  keel  of 
a  vessel. 

CA'RSf  ELITE.   8ee  Orders,  Mendicant. 
CA'RMINK.    A  brilliant  lake,  made  of  the  colouring 
natter  of  the  cochineal  Insect  combined  with  alumina 
and  a  little  oxide  of  tin. 

CA'RMIN  ATIVE.  (Lat.  carmen,  a  re  nr  or  charm.) 
Medicines  which  allay  flatulency,  and  pain  of  the  stomach 
and  bowel •  arising  from  it. 

CARNA'TION^  (Lat.  carneus,  flesh-coloured.)  A 
favourite  florist's  phut,  obtained  by  art  from  the  wfld 
Dtanthus  caryopkyllus.  lU  flowers  are  deliciouily  fra- 
grant ;  and  although  in  the  unimproved  state  they  j»re 
a  uniform  deep  red,  they  have  been  rendered  beautifully 
striped  and  variegated  by  successive  changes  in  the  hands 
rdener.  The  most  succesful  cultivators  of  car- 
are  the  Germans,  who  possess  some  hundred 
,  and  supply  the  principal  part  of  the  seed  used 


t  the 

have  ten  colours  In  their  flowers,  and  broad  stripes ; 
the  second  have  irregular  spots  and  stripes,  and  not 
fewer  than  three  colours  ;  the  last  are  spotted  or  dotted 
with  scarlet,  red, purple,  Ac,  nj...n  a  white  or  yellow 
ground. 

CA R N A'TION-G RASS.  (Lat.  cam.  fUsh.)  Any 
coarse  species  of  carex  is  so  named  in  the  north  of  Eng- 
land and  Scotland. 

CARNATIONS.  (Lat, cato,  flesh.)  In  Painting,  the 
parts  of  a  picture  which  represent  the  naked  limbs,  Ac. 

CARNE'IA.  (Or.  SMsfrsm.)  A  festival  observed  In 
most  of  the  cities  of  Greece,  and  especially  at  Sparta, 
la  honour  of  Apollo,  surnamed  Carneius.  The  festival 
lasted  nine  days,  and  was  conducted  in  Imitation  of  the 
method  of  living  in  camps ;  for  nine  tents  were  erected, 
in  each  of  which  nine  men  of  three  different  tribes  lived 
nine  days. 

CARNE'LIAN.  A  red  or  flesh-coloured  calcedony. 
The  finest  specimens  come  from  India,  and  are  in  great 
request  for  seal-stones,  beads,  Ac. 

CAR'NEONS.  (Lat.carojtoA.)  A  soft  fleshy  sub- 
stance. 

CA'RNIVAL.  (Lat.  earn!  rale,  farewell  to  meat.) 
A  festival  celebrated  with  much  merriment  and  revelry  in 
Catholic  countries,  and  especially  at  Rome  and  Venice, 
during  the  week  before  the  commencement  of  Lent ; 
deriving  its  Italian  name  from  the  farewell  to  flesh  or 
meat  which  introduces  the  great  fast  of  the  church. 

CARNI'VORA.  (Lat.  caro./!«A,andvoro,/rfcixntr.) 
The  second  tribe  of  Cuvier's  order  Feraj  ( Car  nat  tiers). 


nical  pointsj>r  tubercles,  as  in 


Hill, 


is 

thefoot  (PL.* 

joints  of  the  toes  (Diptigrades). 
CAROCO*LLA.  (Lat.  csaro.fU  *h  ;  and  Gr.  x*>J.r.  FJu<- 
A  genus  of  land-snails,  so  named  from  the  tenacity  witl 
which  their  fleshy  foot  adheres  to  limestone  rocks.  The 
variegated  carocolla  ( Car^tapicfda,^  Lara^Hs  ^a  t 

Surrey. 

CA'ROMEL.    Sugar  melted  till  it 
colour  and  exhales  a  peculiar  odour. 

CARO'TID.  An  artery  of  the  neck.  Thereisoneon 
each  ride  of  the  cervical  vertebra?  which  supply  the  head 
with  blood.  If  these  vessels  are  tied,  the  animal  becomes 
iniensible  ;  hence  the  term,  from  1  put  to  sleep. 

CABP.  See  Crraiwus. 

CA'RPAOK'LIIJM.  <  <ir,  xi; rsf,  fruit,  and  ?r>*:. 
plain.)  A  little-used  name,  applied  in  botany  to  all 
tndehlscent,  many-celled,  inferior  fruits,  with  a  single  seed 
in  each  cell ;  as  in  Umbelliferous  or  Aplaceous  plants. 

CA'RPEL.  I  <  >r.  bss+wh,  ft  uii  )  A  name  contrived 
by  modern  botanists  to  denote  the  separate  pistils  out  of 
which  a  fruit,  consisting  of  more  pistils  than  one,  is  com- 
posed. In  Its  most  simple  state  a  fruit  consists  of  a  one- 
celled  ovary,  and  a  style  and  stigma,  united  into  a  pistil, 
as  in  the  plum  ;  but  In  most  cases  several  such  pistils  are 
formed  within  the  same  flower,  and  are  united  in  varioui 
ways  into  one  compound  body,  to  which  the  name  of  pistil 
is  also  applied.  In  the  latter  case  the  single  pistils  are 
called  carpels.  The  pisttl  mar  nevertheless  consist  of 
one  carpel  only.  The  theory  of  the  structure  of  the  fruit 
of  plants  turns  upon  the  relative  position  which  cartels 
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correspondence  in  this  respect  with  leaves,  of  which  they 
arc  undoubtedly  modifications. 

CA'RPENTER.  The  third  warrant  officer  on  board 
a  man  of  war.  He  has  the  charge  of  the  boat*.  It  Is  his 
<!.t!>,  vtMi  his  mates,  to  attend  constantly  to  the  state  of 

ported. 

CA'RPENTRY.  (Lat.  earpentum.  carrot  wood. )  In 
Building  and  Architecture,  en  assemblage  of  pieces  of 
timber  connected  by  framing  or  letting  them  into  each 
other,  as  are  the  pieces  of  a  roof,  floor,  centre,  Ac.  It  Is 
distinguished  from  Joinery  by  being  put  together  with- 
out the  use  of  other  edge  tools  than  the  axe,  adze, 
saw,  and  chisel ;  whereas  Joinery  requires  the  use  of  the 
plane.  The  leading  points  to  be  attended  to  In  sound 
carpentry  are,  1st,  The  quality  of  the  timber  used  :  2nd, 
The  disposition  of  the  pieces  of  timber,  so  that  each  may 
be  In  such  direction,  considered  with  reference  to  the 
fibres  of  the  wood,  as  to  be  most  capable  of  performing  its 
office  properly ;  3rd,  The  forms  and  dimensions  of  tho 
s  ;  4th,  1  he  manner  of  framing  the  pieces  into  each 
,  or  otherwise  uniting  them  by  means  of  Iron  or 


CA'RPET.  An, 

of  carpets  is  carried  on  In  „ 
ntry.  The  principal  varieties  are  the 
Axmtnster,  Wilton,  Kidderminster,  and  Ve- 
Thcy  are  generally  composed  of  linen  and 
worsted.  In  some  the  pile  Is  cut  so  as  to  give  the  carpet  tii<- 
character  of  velvet ;  as  in  the  Wilton  carpets.  Kidder- 
minster or  Scotch  carpets  are  entirely  rubricated  of  wool. 

CA'RPET  WAY.  Any  strip  or  border  of  green  sward 
left  round  the  margin  of  a  ploughed  field. 

CA'RPOBA'LS  AMUM.  ( Gr .  Mgeer ,  firuit, and  /9«a - 
rstttsv,  balsam.)  The  exudation  of  the  fruit  of  the 
Amy. is  Gilcadcnsis  ;  a  variety  of  bairn  of  Gilead. 
CA'RPOLITKS.(Gr.< 


in  their  united  state ;  and  upon 


»af-r*f  ,jruit,  and  >      ,  a  stone. ) 

Fossil  fruits  and  seeds. 

CARPO'PHORUM.  (Gr.  aae**,  fruit,  and  / 
bear.)  The  name  of  the  central  column,  which,  in  the 
fruit  of  the  Geranium,  the  Euphorbia,  or  Aplaceous  plants, 
bears  the  ripe  carpets,  and  holds  them  together  when 
they  attempt  to  separate  at  maturity. 

CA'RREL,  or  QUARREL.  The  arrow  used  In  cross- 
bows,  the  head  of  which  was  four-sided  ;  a  cross-bow  bolt. 

CA'RRON  ADE.  A  kind  of  short  iron  gun,  which  is 
attached  to  tts  carriage  by  a  joint  and  bolt  underneath 
the  piece,  Instead  of  trunnions.  It  is  only  in  this  respect 
and  in  its  dimensions  that  R  differs  from  other  guns  or 
howitzers.  The  name  is  derived  from  Carron,  a  village 
in  Stirlingshire,  where  this  gun  was  first  made. 
CARSE  LAND.  Alluvial  soil  in  a  state  of  aratloo. 
CART.  An  open  box,  placed  upon  two  or  more 
wheels,  and  constructed  with  shafts,  so  as  to  admit  of 
being  drawn  by  one  or  more  horses.  In  agriculture, 
carts  are  used  for  carting  or  carrying  from  one  point  to 
another  soils,  manures,  and  produce.  For  this  purpose 
there  are  the  close  cart,  single  or  double,  that  Is,  for  one 
or  for  two  horses  ;  the  corn  cart,  single  or  double,  con- 
structed of  open  work,  and  used  for  carrying  hay,  and  for 
conveying  corn  in  the  sheaf  from  the  field  tothe  rickyard, 
Ac. ;  and  the  stone  or  quarry  cart,  consisting  or  a  strong 
bottom  and  low  wheels,  for  conveying  large  stones.  Be- 
sides these,  there  are  the  three-wheeled  cart,  with  low 
wheels,  for  carting  soil,  stones,  Ac.,  to  a  short  distance  ; 
the  timber  cart,  which  is  nothing  more  than  two  pairs  of 
wheels  and  axles  joined  by  a  pole,  and  used  for  conveying 
large  trunks  of  trees  from  the  place  where  they  have 
been  felled  to  the  place  where  they  are  to  be  manufactured; 
and  the  box  cart,  or  cart  with  close  bottom  and  sides, 
which  is  used  for  conveying  soils,  manure,  and  small 
articles,  commonly  constructed  so  as  to  admit  of  discharg- 
ing  the  load  by  elevating  one  end  of  the  box  and  lowering 
the  other  :  and  to  carts  having  this  contrivance  the  term 
coup  cart  is  applied  in  Scotland*,  and  till  cart  in  England. 

CARTE*  BLANCHE.  (Fr.)  A  paper  containing  no- 
thing but  the  signature  of  the  party  who  grants  it,  in  order 
that  the  party  to  whom  it  has  been  delivered  may  insert 
such  conditions  as  he  chooses  to  prescribe.  This  term 
is  used  in  a  general  sense  to  express  an  unlimited  au- 
thority delegated  by  one  individual  to  another :  thus  a 
general  is  said  to  have  carte  blanche,  when  his  sovereign 
has  granted  him  permission  to  use  his  own  discretion  in 
conducting  the  operations  of  war. 

CA'RTEL.  In  Military  language,  an  agreement  for 
the  exchange  of  prisoners.  Also,  a  challenge  to  fight  a 
duel.  A  cartel  ship  is  one  commissioned,  in  time  or  war, 
to  carry  proposals  of  any  kind  between  belligerent  powers . 

CARTE'SIAN  PHILOSOPHY.  The  philosophical 
system  of  Renedcs  Cartes  (born  1596),  a  native  of  France, 
perhaps  the  most  original  thinker  that  country  has 
produced.  Des  Cartes  was  the  contemporary  of  Bacon, 
and  exercised  an  equally  powerful  influence,  though  in  a 
manner  widely  different,  on  the  progress  of  philosophy  in 
Europe.  Both  equally  undertook  thetask  of  demolishing 
the  old  scholastic  system,  and  of  substituting  In  its 
place  a  more  comprehensive  method  and  a  more  living 
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spirit  of  philosophising.   But  what  Bacon  strove  to  ac- 
'  \  by  calling  men's  attention  to  experiment  and 
i  of  nature,  De»  Cartes  proposed  to  attain  by 
for  a  first  and  self-evident  ground  of  ail 
This  he  finds  in  the  art  of  cooscii 
l  of  self  or  mind.  ( 


Mint  )  Consciousness  is  the  act  of  thought, 
the  essence  of  the  soul,  and  is  that  which  dist 
from  matter.    The  ideas  of  objects  of  consci 


of  three  kinds,— acquired,  compounded,  and  Innate 
the  last  sort  is  the  idea  of  God.  or  the  Absolute  Being, 
which,  as  being  the  ground  of  all  reality,  is  itself  its  own 
demonstration.  God,  the  Author  of  the  universe,  upholds 
it  in  its  course  by  his  perpetual  co-operation,  or.  in  Carte- 
sian language,  assistance.  All  physical  phenomena  Do* 
Cartes  endeavoured  to  account  for  by  his  celebrated 
tori  ice t  —  motions  excited  by  God,  the  source  of  all  mo 
tion.  The  singular  mixture  of  philosophical  depth  and  ex- 
travagant hypothesis  that  prevails  In  the  writings  of  this 
philosopher  obtained  for  him,  a«  might  hare  been  ex- 
i  -  .  -  ■  1 1 ..  a  large  uumt>er  of  »  arm  adherents,  and  of  equally 
vjolent  opponents.  Among  the  former  may  be  enume- 
rated the  celebrated  Pascal,  Malebranchc,  and  Spinoia 
The  two  latter  deviated  indeed  in  many  important  points 
from  the  views  of~Des  Cartes  ;  but  the  main  features  of 
his  philosophy  are  preserved  alike  in  the  religious  mys- 
ticism of  the  one  and  the  systematic  pantheism  of  the 
other. 

CA'RTHAMUS.   See  SArri-owai. 

CARTHU'SIANS.  In  Ecclesiastical  History,  a  re. 
ligious  order,  Instituted  by  St.  Bruno  in  10H6:  so  called 
from  their  original  seat,  Chartreuse.  They  followed  the 
rule  of  the  Benedictines  (quod  vide),  with  the  addition 
of  various  austerities,  and  employed  themselves  in  the 
same  literary  and  mechanical  pursuits.  Soon  after  their 
institution  the  Carthusians  were  introduced  into  England, 
where  In  the  lapse  of  time  they  succeeded  in  establishing 
nine  bouses  of  their  order,  among  which  was  the  Charter- 
house in  London .  (  See  Histoire  det  Qrdrcs  Mona*tique$, 
vol.  vil.) 

CA'RTILAGR,  CARTILAGO.  (Lat.  caro,  flak.) 
A  white  clastic  substance,  intermediate  between  bone  and 
ligament,  and  having  the  chemical  properties  of  condensed 
albumen.    It  is  commonly  called  gns/&\ 

CARTILAGI'NEANS,  CAKT1LAGINEI.  A  sub- 
class of  fishes,  In  which  the  cndo-skeleton  never  passes 
beyond  the  primitive  condition  of  gristle  or  cartilage.  See 

CHONDROrrRRYOII. 

CARTOO'N.  (It.cartone.)  In  Painting,  a  sketch 
made  as  a  pattern  for  tapestry.  The  name  is  also  given 
to  large  sketches  on  coarse  or  other  paper  for  fresco  sub- 
jects ;  In  which  case,  when  the  stucco  is  setting  the  out- 
lines are  pricked  through  on  to  it  so  that  a  correct 
outline  may  be  expeditiously  obtained.  We  subjoin  the 
following  account  of  the  cartoons  of  lUftVUe  at  Hampton 
Court.  — These  celebrated  works,  originally-  thirteen  in 
number,  are  a  magnificent  series  of  coloured  designs,  re- 
presenting the  origin,  sanction,  economy,  and  progress 
of  the  Christian  religion.  They  were  made  originally  for 
the  copies  In  ta|  <  >tr> .  tttll,  we  b<  lie*  e,  annuall)  exhibited 
in  the  colonnade  of  the  Vatican,  wrought  at  Arras  by 
command  of  Leo  X.  at  an  expense  of  "000  crowns  of  gold 
These  were  carried  off  at  the  plundering  of  Rome  in 
1527  by  the  Spanish  army  ;  but  Montmorenci,  the  French 
general,  found  and  restored  them  to  their  former  station. 
In  our  own  days  they  were  again  carried  off  when  the 
French  seised  the  government  of  Kome,  and  were  after- 
wards purchased  by  that  excellent  pontiff  Plus  VII. 

Seven  of  the  original  pictures  were  purchased  by 
Charles  the  First,  and  are  now  preserved  at  the  royal  pa- 
lace at  Hampton  Court.  Itichardson  ( Theory  of  Painting) 
gives  an  historical  and  critical  description  of  them,  and 
considers  them  better  calculated  to  convey  a  true  notion 
of  the  genius  of  Uaffaellc  than  even  the  loggia  of  the 
Vatican.  The  object  that  Charle*  had  In  view  when  he 
purchased  the  seven  cartoons  almve  mentioned,  was  to 
supply  the  manufacture  then  at  Mortlake  with  subjects  of  a 
higher  character  than  Francis  Cleyre,  Its  superintend  int. 
could  himself  invent  ;  and  there  Is  evidence  that  some 
of  them  were  actually  copied  there,  and  that  they  are 
still  preserved,  probably  at  Petworth, 

In  whatever  light,  says  Fusell.  we  consider  their  In- 
vention—  as  parts  of  one  whole  relative,  to  each  other,  or 
independent  each  of  the  rest  and  as  single  subjects, —there 
can  he  scarcely  named  a  beauty  or  a  mystery  of  which 
the  cartoons  furnish  not  an  instance  or  a  clue.  They  are 
poised  between  perspicuity  and  pregnancy  of  moment 
the  Death  of  Ananias,  the  Sacrifice  at  Lystra.  Paul  o 
Areopagus,  will  furnish  us  with  conclusions  for  th 

rom  the 
critic  o 
subject 
subliml 
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w  ith  characteristic  art  for  the  purpose,  are  the  nalun 
offspring  of  the  place  and  moment.    The  involved  me 
ditation  of  the  Stoic,  the  Cynic's  ironic  sneer,  the  incredu- 
lous smile  of  the  elegant  Epicurean,  the  eager  disputants 


of  the  academy,  the  elevated  attention  of  Plato's  school, 
the  rankling  malice  of  the  Rabbi,  the  magician's  myste- 
rious glance,  repeat  In  louder  or  In  lower  tones  the  novel 


discuss  it,  the  animated 


whilst  curiosity  and 
prejudice,  tell. 


;of  1) 


the  Areopagus, 
remainder.    In  Paul 
of  the  Areopagus, 
that  enth 
pliclty  of 
parallelis 

He  is  placed  attracts  the  first  glance  ;  he  appears  the  organ 
of  •  superior  power.   The  assembly,  though  selected 


Sim- 
ity;  tsje 


parallelism  of  his  action  invigorates  his  energy  ;  situation 
gives  him  command  over  the  whole  ;  the  light  in  which 


gesture  < 

announce  the  power  of  its  tenets,  and— what  the  artist 
chiefly  aimed  at  — the  established  belief  of  Immortality. 
We  have  selected  the  above  as  a  *|*-cimen  of  the  critical 
examination  which  the  reader  may  apply  to  the  remaining 
six  of  this  extraordinary  series  of  pictures,  in  which  the 
power  of  combining  the  drama  with  pure  historic  fact 
has  never  been  surpassed. 

The  cartoons  have  been  several  times  engraved  ;  first 
byGrittelin  In  the  reign  of  Queen  Anne  .  then  by  Dorigny; 
anil  afterwards  by  inferior  artists,  most  probably  from 
the  engravings  themselves  of  those  that  preceded  them. 
They  were  likewise  engraved  on  a  small  scale  by  Fittler, 
and  more  recently  in  a  superior  style  by  Hollow  ay.  The 
late  Prince  Hoarc,  Esq.,  secretary  for  foreign  correspond- 
ence to  the  Royal  Academy,  was  possessed  of  a  very  tine 
cartoon  by  Ralfaelle,  the  subject  of  which  was  the  Murder 
of  the  Innocents. 

CAKTOU'CH.  ilt.  cartoccto.)  In  Architecture,  the 
same  a*  modiUum  (which  see), except  that  this  term  is  used 
almost  exclusively  to  signify  the  blocks  or  modilliona 
applied  at  the  eaves  of  a  house.  Some  have  used  the 
term  to  denote  the  ornament  of  the  key-atone  of  an  arch, 
which  seems  to  represent  a  scroll  of  paper  partly  unrolled. 

CAKTOU'CHK.  A  Military  term,  signifying  a  strong 
case  or  box  for  holding  balls. 

CA'llTRIDGE.  A  case  of  paper  or  pasteboard  holding 
the  exact  charge  of  a  firearm.  Those  of  cannon  and 
mortar*  are  sometimes  of  tin  or  wood,  but  most  frequently 
il  i  n  <  I  bags  of  this  material  being  found  the  most  con  - 


A  naked  soft 
parts  of 
the  cero  of 


*l CA RU'NCLE.   (Dim.  of  caro,  4e*k.) 
fleshy  excrescence,  often  ornamenting 
the  head  of  birds  ;  as,  e.g.  the  caruncle  on 
th   k    k  vulture  [Vuttur  papa,  Lin.). 

<  A  UU'NCULA.   (Dim.  of  caro.  flesh  ;  a  little 
qfjlis/i.)    A  small  protuberance  found  near  the 
upon  the  seed  or  Euphorbia  loihyrit  and  other  plants. 

CA'RYA.  (Gr.  *4(*f.  a  mU.)  The  genus  of  plants 
which  includes  the  hiciory  nut  of  North  America  ;  a  tree 
nl  il  .  i  reotest  value,  for  its  tough  elastic  wood,  a*  well  as 
for  the  nuts,  which  resemble  walnuts,  exeept  that  their 
shell  is  not  furrowed,  and  which  are  much  eaten  and 
;  u  r  til.  ir  oil  in  tin  ir  native  country.    There  are 

m  .  r  i  species  of  Carya  ;  but  V.  alba,  the  white  hickory, 
ft  hardy  ornamental  tree  In  this  country,  is  the 
valuable. 


C.\  IIYA'TIDES.  (Gr.  mm^m,  a  nui  tree.) 
lecture,  figures  used  instead  of  columns  to 
entablature.  The  origin  of  them, 
according  to  Vitruvius,  isas  fol- 
lows — "Carya,  a  city  of  Pelopon- 
nesus, took  part  with  the  Per- 
sians against  the  Grecian  states. 
When  the  country  was  freed  from 
its  invaders,  the  Greeks  turned 
their  arms  against  the  Caryans 
and  upon  the  capture  of  the  ci 
put  the  males  to  the  sword,  ai 
led  the  women  Into  captivity. 
The  architects  of  that  time,  for 
the  purpose  of  perpetuating  the 
Ignominy  of  this  people.  Instead 
of  columns  in  the  porticos  of  their 
buildings,  substituted  statues  of 
these  women,  faithfully  copying 
their  ornaments,  and  the  drapery  with  which  they  were 
Hired  <  the  mode  of  which  they  were  not  permitted  to 
change."  The  writer  of  the  articles  on  art  In  this  work 
v.  ^  i  first  authM  n  architecture  who  endeavoured 
to  show  the  want  of  truth  in  this  account,  and  that 
on  two  grounds:  —  first,  because  the  circumstance  is 
not  mentioned  by  any  of  the  Greek  historians;  and 
secondly,  because  long  previous  to  the  time  assigned  by 
Vitruvius,  figures  of  men,  women,  and  animals  were  em- 
ployed for  this  purpose.  They  appear  to  have  i 
th-  ir  name  from  their  employment  in  temples  to 
by  w  hom  the  I-acedaemouLans  are  supposed  to  have  been 
mad*  acquainted  with  the  story  of  Carya.  turned  into  anut 
ire.-  hy  Bacchus,  who  at  the  same  time  transformed  her 


and  thence  worshipped 
in 


sist.  rs  into 
name  ol  Caryatis. 
dedicated  to  the  goddess,  they  were 
a«  representations  of  the  nymphs 
tencsoi  the  patron  goddess.  The  figure  No.  1 .  above 
Is  a  tar  valid,  from  the  Fandros* 
is  a  I  uiephora  (see  that  word  .    When  figures  of 
male  sex  are  used  they  ate  ceiled  Persians.  • 


the 


From  their  employs 

re  given 
at  Athens  ;  No.  2. 
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CARYGCAR. 


f,  a  hard-celled  Jrmii . )  A 
>rcsts  of  tropical  America, 


CARYOTAR.  (Or. 
jRBui  of  trees  inhabiting  the  f 

especially  Guayana  ;  one  of  them,  found  In  woods  near 
Hiri^iita,  is  said  to  attain  the  height  of  240  feet.  The 
Smart  (vulgarly  called  Sawarrow )  note  of  tbe  ihopi,  a 
delirious  fruit.  With  a  large  toft  buttery  kernel,  are  the 
seeds  of  Carnoear  glabrum  and  other  specie*.  Pro- 
perly tbe  name  Saouarl  applies  to  Caryocar  butryotutn. 
CA'RYOHHY'LLIA.  See  Madhepobb. 
CA'RYOPHYLLA'CEOUS  (Lat.  caryophyllus,  the 
ivden  ptnh),  is  sometimes  said  of  corollas  consisting 
<rf  petals  baring-  long  claws  dilating  into  •  broad  limb,  as 
m  tbe  garden  pink. 

CA'KYO'PSIS.  (Gr.  ««<•/•>  a  nut,  and  «Jnr,  retetn- 
Mance.)  The  technical  name  of  the  grain  of  corn.  It  Is 
u  rodehiscent  one-celled  fruit,  with  a  membranous  peri- 
carp adhering  firmly  to  the  seed. 

CASCARI'LLA.  (Span.  dim.  of  cascara,  bark.) 
Jhe  hark  of  the  Croton  eUutheria,  Imported  for  medical 
ote  from  Jamaica  and  the  Bahama  Islands.  It  is  bitter 
and  aromatic,  and  when  burned  it 
rwrabting  that  of 
CASR.  (Lat.  casus  ;  from  cado,  I  fall.)  In  Gi 
of  a 

in*hicha 

This  end  U 
nges  In  the  termination 


in  pronouns.  All 

by  prepositions.  See  Gm 
M.  (Fr.  caste.)  Is  the  receptacle  for  the  types, 
which  tbe  compositor  gathers  them  separately,  and 
them  in  lines  and  pages  to  print  from.  Thejr 
are  always  In  pairs  ;  one  of  which  Is  styled  the  upper  case, 
sod  is  divided  into  ninety-eight  boxes  or  recesses  of  equal 
tise,  in  which  are  deposited  the  capitals,  small  capitals, 
vcented  letters,  figures,  Ac.  ;  the  other  is  styled  the 
—  •  r  i  jm  ,  and  i»dh  ided  int*.  fifty-three  Imxes  or  recesses 
of  unequal  sice,  containing  the  small  letters,  spaces,  sr., 
•  •  I- tiers  mo»t  in  use  having  the  largest  boxes  aligned 
i' them.  The  cases  are  two  feet  nine  inches  long,  one 
fcsit  four  Inches  and  a  half  broad,  and  a  full  Inch  in  depth. 

CA'SEIC  ACID.  A  peculiar  acid  extracted  from 
cheese. 

CA'SEMATE.  In  Fortification,  n  vault  or  arch  of 
itooework  in  the  flank  of  a  bastion,  serving  as  a  battery. 

CA'SEMENT.  (It.  casaroento.)  In  Architecture,  a 
portion  of  a  window  sash  hung  on  hinges.  It  Is  used 
slso  to  denote  the  moulding  called  a  scoria,  which  see. 

CASE'RNS,  or  CAZERNS.  Huts  erected  on  the  r.-m- 
pjru,  or  between  the  ramparts  and  the  houses,  of  fortified 
U>*ns,  serving  as  temporary  lodgings  for  ttiu  soldiers  on 
doty. 

CASE-SHOT, or  CANISTER-SHOT,  signifies  mus- 
ket balls,  stones,  pieces  of  iron,  Ac.  put  into  cases  or 
t:n  canisters,  and  discharged  from  pieces  of  ordnance. 

CA'SEUM.  (Lat.)  The  basis  of  cheese.  Tbe  purified 
curd  of  milk. 

CASH.  In  Commerce,  the  ready  money,  bills,  drafts, 
Wis,  and  all  immediately  negotiable  paper  in  an  indi- 
tidual's  possession. 

CASSAMU'NAR.  A  root  brought  from  the  East 
Indies,  and  formerly  used  in  medicine  as  a  warm  bitter 

CASSA'TION,  COURT  OF.    The  highest 


dghest  judicial 
possessing  the 


«*  tee  ami),  has  the  right  of  presiding  in 
sits  on  appeal  from  the  court  royale*.  Th» 
^•—l  ■  Des  requetes,  which  decides  on  th 


IT>e  tribunal  of  cassation  was  first  Introduced,  as  a  court 
of  the  king  and  bis  council,  in  1790. 
i  a  president,  and  thrcepresldents  of  sections ; 
of  justice,  as  keeper  of  tbe  teals  {garde 
■  ?  in  cases  where  it 
The  three  sections 
requetes,  which  decides  on  the  admissibility 
°f  petitions  of  appeal  in  civil  cases  ;  2.  De  cassation  civile ; 
3  Da  cassation  criminelle.  The  decision  of  the  court  of 
has  the  effect  of  sending  back  the  case  to  tbe 
'  courts.  If,  after  a  decision  has  been  reverted,  a 
1  court  decides  the  same  case  In  the  same  way,  on 
M'Peal  being  entered  again  the  court  of  cassation  must 
"ther  repeat  its  reversal  by  the  unanimous  consent  of  all 
•be  three  sections,  or  It  must  request  an  authentic  explan- 
Mioq  of  the  law  from  the  government ;  and,  after  a  third 
conflicting  decision,  such  authentic  explanation  becomes 
absolutely  necessary.  The  Inferior  judges  of  the  three 
•actions  of  the  court  of  cassation  are  styled  counsellors. 

CASSA'VA.  A  species  of  starch  obtained  from  the 
tqou  of  the  Jatropha  n  mm' hot. 

CA'SSIA.  (From  the  Arabic.)  The  bark  of  the 
1  ewrttj  caitia  ;  its  flavour  somewhat  resembles  that  of 
rinnannm.  and  it  yields  an  essential  oil,  which  is  pungent 
a-'nl  •timulant. 

CASSI'DEOUS.    (I .at.  cassis,  a  helmet.)    When  the 
"I'per  petal  of  a  flower  Is  dilated  into  a  broad  holmet- 
tbaped  leaf,  as  In  the  genus  Aeonitnm. 
CASSI'DlDiE.    (Lat.  cassis,  a  helmet.)    A  family  of 


CASTE. 

Tetramerous  Coleopterans,  generally  knot 
of  tortoise-beetles,  distinguished  by  having  straight  short 
filiform  antenna?,  inserted  close  together  in  tbe  upper 
surface  of  the  head  ;  mouth  situated  on  the  under  surface 
of  the  head,  with  strong  and  broad  mandibles  ;  legs  short, 
with  the  tarsi  flattened,  the  third  joint  deeply  cleft,  re- 
ceiving between  its  lobe*  tbe  terminal  joint,-  margins 
of  the  thorax  and  elytra  much  dilated,  to  at  to  give  the 
insects  tbe  appearance  of  small  tortoises  The  larva  of 
the  Castidida'  is  remarkable  for  an  apparatus,  or  anal 
fork,  by  which  it  collects  and  forms  oi  its  excrements  a 
kind  of  parachute,  or  defensive  covering. 

The  genera  of  Castidtdar  are,  Alurntu,  llitpa,  Chaleput, 
Imattdtum,  and  Catitda  ;  the  latter  Is  the  only  Indigenous 
genus,  and  of  this  the  most  common  example  is  the 
C -insula  equettria  of  Fabric) us. 

CA'SSIOPE'IA.  Ono  of  the  cooatellationt  of  the 
northern  hemisphere. 

CA'SSIS.  (Lat.)  A  genus  of  Gastropodous  Mollusks, 
separated  by  Lamarck  from  the  Linntean  genu* /faccmstm, 
and  including  the  species  of  which  the  shells  are  com- 
monly called  "  helmets.''  The  nacreous  or  Inner  laver 
of  these  shells  are  exquisitely  sculptured  by  Italian  artiit* 
in  imitation  of  antique  cameos  ;  the  dint-rent  coloured 
strata  resembling  tbe  onyx  and  other  precious  stones. 

CA'SSIUS,  PURPLE  OF.  So  called  from  Its  Inven- 
tor. A  beautiful  purple  used  in  porcelain  painting,  an  1 
for  staining  glass.  It  is  formed  by  immersing  tin  in  a 
solution  of  gold.  It  is  probably  a  mixture  of  oxide  ol 
tin  and  finely  divided  gold. 

CA'SSOWARY.   (Casuarlus.  from 


uwaris.)   A  genus  of  Coursers  or  Struthiout  birdt. 
the  island  of  Java,  in  which  the  wings  are 
in  the  ostrich,  and  are  armed  with  strong 
,  for  the  purpose  of  combat  or  defence.  The  head  is 
surmounted  by  a  bony  protuberance  covered  with  horn. 

CASSYTHA'CEJE.  ( Cassylha,  the  only  genus. )  A 
most  singular  natural  order  of  plants,  having  the  fructJ- 
ficatlon  of  Lauracdr.  and  the  manner  of  growth  and 
general  appearance  of  a  NhiptaJit,  or  rather  a  Cutcuta. 
They  inhabit  the  tropical  parts  of  the  world. 
CAST.  In  Sculpture.  See  MocLntNa. 
CASTA'NE  A.  (Castana,  a  city  of  Thessaly.)  A  genus 
of  trees  or  shrubs,  related  to  the  oak,  and  producing  for 
fruit  the  seed-like  nuts  called  chesnuts  in  this  coun- 
try. The  common  Spanish  chesnuts,  of  which  upwards 
or  20,000  bushels  are  annually  imported  from  the  south 
of  Europe,  are  the  fruit  of  C.  tetca  ;  amuch  smaller  nut  Is 
obtained  m  North  America  from  the  C.  putnita,  or  the 
Chinquapin  chesnut.  The  timber  of  the  common  Spa- 
nish chesnut  Is  good  and  durable,  more  so  than  that  of 
tbe  oak,  when  the  latter  is  young ;  but  it  is  a  mistake  to 
suppose  that  the  ancient  roofs  and  beams  occasionally 
found  in  buildings  of  the  Norman  era,  and  which  car- 
penters call  chesnut,  are  the  wood  of  this  tree.  Such 
Instances  all  belong  to  the  kind  of  oak  called  Querent 
lettiliflora.  The  genus  Cattanca  differs  from  Querent, 
among  other  things,  in  having  tbe  nutt  enclosed  In  a  spiny 
closcd-up  cup.  instead  of  a  shallow  oricn  one  ;  but  in  tho 
East  Indies,  where  both  oaks  and  chesnuts  assume  very 
remarkable  forms,  tbe  two  approach  each  other  sometimes 
so  nearly  in  this  particular,  that  it  it  difficult  to  distin- 
guish them. 

CA'STANETS.  (Fr.  castagnettes.)  Small  wooden 
or  ivory  musical  instruments,  played  by  being  tied  to  tho 
fingers,  and  thus  rattled  by  dancers  to  the  time  of  the 
music  of  the  dance.  They  arc  chiefly  used  in  Spain. 
CASTE.  A  term  borrowed  from  the  Portuguese 
India,  which  is  used  to  denote  the  hereditary 
I  which  tbe  population  of  Hindoostan  is  divided. 

ies  l^detaued  in  the  sac mfhook  wVich "  ont'iin* 
the  ordinances  of  Menu.  According  to  this  authority, 
the  Brahmin,  the  Cshatriya,  the  Vaisya,  and  the  Sudra 
sprang  respectively  from  the  mouth,  the  arm,  the  thigh, 
and  tbe  foot  of  Brahma.  1.  The  class  of  Brahmins,  or 
priests,  whose  name  signifies  tcriptvre,  arc  far  exalted 
above  the  rest  in  honour  and  privilege,  and  should  be  de- 
voted entirely  to  prayer  and  mediation,  or  at  least  to  the 
most  exalted  concerns  of  life.  Many  Brahmins,  however, 
do  In  fact  engage  in  secular  pursuits,  not  only  as  ministers 
of  sovereign  princes  (an  office  for  which,  according  to 
the  ordinances  above  cited,  they  arc  Indeed  peculiarly 
fitted),  but  also.  In  Guierat  and  other  parts  or  Western 
India,  as  merchants,  or  in  the  lower  employment  of 
messengers  and  porters  ;  while  many  enter  the  Com- 
pany's service  as  private  soldiers.  These,  however,  are 
Brahmins  of  the  first  and  second  classes  (  Brachmarhari 
and  Grihast'ha),  youths  or  married  men  who  as  yet  live 
in  the  world  :  from  which  tho  two  higher  classes,  Vana- 
prastha  and  Sunnyassi,  are  wholi)  divorced:  from  tin  *<■ 
spring  the  various  orders  of  fanatics  with  which  India 
swarms.  2.  The  Kshatriya,  or  soldier  caste,  whose  name 
Indicates  protection.  To  this  belong  not  only  the  high 
military  classes,  but  in  some  parts  of  India  whole  tribes, 
as  the  Seikhs.  Ac.  3.  The  Vaisya,  or  commercial  class 
4.  The  Sudra,  or  caste  of  tillers  of  the  soil 
O  4 
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CASTELLATED. 


).  These  arc  deeply  degraded  below  not  only  the 
ln»,  bu^the  other  two  castes ;  and  even  the  rcadmg 
of  the  Veda*  or  sacred  books  U  " 


subdivisions  of  caste,  and  no  fewer  tban  thirty-six  are 
reckoned  which  are  all  inferior  to  the  Sudra.  These 
descend,  according  to  the  mythological  history  of  the 
Hindoos,  from  the  "  Burrcn  Sunker  "  or  mixed  class,  pro- 
ceeding from  the  confusion  of  castes  which  took  place 
under  the  reign  of  a  wicked  and  irreligious  monarch. 
Finally,  the  Pariahs  and  some  other  races  are  considered 
as  having  no  caste  at  all,  and  mere  outcasts  from  human- 
ity; Traces  of  the  system  of  caste,  which  confines  em- 
ployments to  hereditary  classes,  are  to  be  found  in  the 
institutions  of  many  countries,  and  in  the  history  of  many 
more.  That  the  Egyptian  nation  was  thus  divided,  u 
well  known  ;  and  It  is  supposed  that  similar  institutions 
prevailed  In  the  ancient  Assyrian  empires.  If  Plato  can 
be  relied  on  -is  an  authority,  the  Athenians  in  the  first 
age*  of  their  commonwealth  were  divided  into  five  classes 
of  the  same  description  —  priests,  handicraftsmen,  shop- 
herds  and  hunters,  ploughmen,  soldiers.  And  it  is 
said  that  the  Cretans  were  divided,  according  to  the  laws 
of  Minos,  In  the  same  manner  as  the  Egyptians. 

CA'STELLATED.  (Lat.  castellum.  a  cattle.)  In 
Architecture,  a  building  in  the  style  of  a  castle. 

CA'STING.  (Dan.  kaster,  to  throw.)  In  Archi- 
tecture, a  term  used  to  denote  the  bending  of  the  surfaces 
of  a  piece  of  wood  from  their  original  state,  caused  either 
by  the  gravity  of  the  material,  or  by  its  being  subject  to 
unequal  temperature,  moisture,  or  the  ununiform  texture 
of  the  material.   Called  also  Warping. 

Casting.  In  Foundery,  the  running  of  liquid  metal 
Into  a  mould  prepared  for  that  purpose.   See  t  ocnokry. 

CA'STING  OF  DRAPERIES.  In  Fainting,  the  dls- 
position  of  the  folds  of  the  garments  wherewith  the  fi>;<«r.-i 
In  a  picture  are  clothed.  Carlo  Maratti  thought  that  the 
disposition  of  drapery  was  a  more  difficult  art  than  even 
that  of  drawing  the  human  figure,  and  that  a  student 
be  more  easily  taught  the  latter  than  the  former. 

rs  enter  Into  the  minute  discriminations  of 
in  drapery  ;  but.  as  Sir  Joshua  Reynolds  has  well 
3d  In  his  Fourth  Discourse,  with  the  historical 
m  the  clothing  is  neither  woollen  nor  linen,  nor 
■ilk,  satin,  nor  velvet :  It  is  drapery  ;  it  is  nothing  more." 

CA'STING  OFF  COPY.  In  Printing,  is  to  ascertain 
accurately  how  many  pages  in  print  a  given  quantity  of 
manuscript  cony  will  make ;  or  how  many  pages  a  given 
quantity  of  printed  copy  will  make  when  the  sise  of  the 
book  and  the  type  are  changed  ;  also  when  a  given  quantity 
of  manuscript  copy  is  delivered,  with  directions  that  it  is  to 
make  a  certain  number  of  page*  In  print,  to  determine  the 
size  of  the  page  and  the  site  of  the  type.  This  is  usually 
done  by  composing  a  line  or  two  of  the  copy,  when,  sup- 
posing a  line  and  a  half  of  It  makes  a  line  of  print,  it  become* 
n  mere  arithmetical  question.  SupjK>sing  there  an  1^000 
lines  of  copy,  it  will  make  8,000  lines  in  print,  which,  at  24 
lines  to  a  page,  will  be  333  pages,  and  with  the  title,  short 
pages.  Ac.  equal  14  sheets  in  12mo. ;  about  the  general 
quantity  in  a  volume  of  modern  novels. 

CA'STLE.  (Lat.  castellum;  or  Sax.  carrel.)  In 
Architecture,  a  building  fortified  for  military  defence ; 
also  a  house  with  towers,  usually  encompassed  with  walls 
and  moats,  and  having  a  donjon  or  keep  in  the  centre. 
The  principal  castles  of  England  at  present  arc,  the 
Tower  of  London,  Dover,  Windsor,  Norwich,  Ac. ;  but 
at  one  time  those  of  Harwood,  SpoflTord,  Kcnllworth, 
Warwick,  Arundel,  and  others  might  have  vied  with 
them  in  Importance.  The  characteristics  of  a  castle  are 
its  valla  (embankments)  and  fossae  (ditches)  ;  from  the 
former  of  which  the  walls  rise,  usually  crowned  by  battle- 
ments, and  flanked  by  circular  or  polygonal  bastions  at 
the  angles  formed  by  the  walls  ;  these  latter  were  pierced 
for  gates  with  fixed  or  draw  bridges  and  towers  on  each 
tide ;  the  gates,  which  were  of  considerable  strength, 
were  further  guarded  by  descending  gratings,  called  port- 
all  the  apertures  were  as  small  as  they  could 
consistently  with  internal  lighting.  The  com- 
ponent parts  of  a  castle  were,  the  foss  or  mote,  with  its 
bridge ,  the  barbican,  w  hich  w  as  in  advance  of  the  castle, 
a  raised  mound  or  tower,  the  outer  walls  having 
towards  the  castle,  with  their  bastions,  as  above 
the  gate-house,  flanked  by  towers,  and 
h  projections,  called  machicolations,  through 
heavy  materials  br  molten  lead  were  drmt  on  the 
iterlng  the  gateway  ;  the  outer  ballium,  or 
the  castle,  which'  was  separated  from  the 
n  by  an  embattled  wall  with  a  ►Mtc-house, 
the  stables  and  other  offices  usually  stood  ; 

Of  the  owner  or 
and  his  retinue;  this,  at  one  corner,  or  in  the 
t.  had  a  donjon  or  keep  tower,  which  w  as  the  strong 
'the  place,  wherein  was  a  »Utc  apartment  ;  n  well 
and  a  chapel;  the  former  usually,  and  the  latter  frequently, 
founrl  in  ancient  castles. 
For  further  information  on  the  subject  the  reader  is 
%U  King's  Mun.Anliq.  fol.  4  vols; 
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logia  in  several  place* :  Island's  Collect,  vol.  II. ;  IVeoU 
moth's  Ancient  Cattle*  qf  Enaland  and  Wales,  Ac.  Ac. 

CA'STOR.  "1  he  generic  name  of  the  beaver.  (Castor 
fiber,  Linn.) 

Ca'stor.  A  peculiar  concrete  substance,  contained 
In  oval  pouches  situated  near  the  anus  of  the  Castor  fiber 
or  beaver.  There  are  four  of  these  pouches  ;  two  contain 
a  species  of  fat ;  while  the  two  larger  ones  include  in  their 
membranous  cells  a  viscid  fetid  substance,  which  is  tho 
castor  of  the  Materia  Medica.  It  Is  imported  from  Russia. 
Prussia,  and  Poland,  and  from  Canada :  the  latter,  know  it 
in  trade  under  the  name  of  Sew  England  castor,  is  very 
inferior.    It  is  said  to  be  an  antispasmodic. 

CA'STOR  AND  PO'LLLAV  The  name  given  to  a 
meteor  which  sometimes  appears  at  sea,  attached  to  the 
extremities  of  the  masts  of  ships  under  the  form  of  tails 
of  fire.  When  one  ball  only  is  seen.  It  is  called  Helena. 
The  meteor  Is  generally  supposed  to  indicate  the  ces- 
sation of  a  storm,  or  a  future  calm  ;  but  Helena,  or  one 
ball  only,  to  portend  bad  weather. 

CA'SU  A'RIN  A'CEiE.  (Casuarina,  one  of  the  genera. ) 
A  curious  natural  order  of  plants,  Inhabiting  New  Holland, 
some  parts  of  India,  and  the  South  Sea  Islands,  with  long 
slondcr  creeping  branches, resembling  those  of  Equitctutn, 
and  bearing  scales  only  in  the  place  of  leaves.  The  order 
Is  nearly  allied  to  Myrtcanccar,  and  belongs  to  the  most  Im- 
perfect forms  of  Exogenous  vegetation. 

CA'SUIST,  CA'SfJISTRY.     In  Theology,  a  ca- 
suist I*  a  doctor  charged  with  the  decision  of  cases  of 
conscience.    The  Jesuits  were  distinguished  for  the  cul- 
tivation of  this  mixed  subject  of  theology  and  ethics  ; 
which  was  admirably  calculated  to  promote  the  crafty 
policy  of  that  order.    The  science  of  casuistry,  however, 
has  been  cultivated  in  the  Protestant  as  well  as  the  Papal 
church  ;  and  until  vciw  recently  there  was  a  professor 
of  casuistry  at  Cambridge.  (See  Mayer's  Sibliotheca  of 
CasMttls.) 
CAT.  See  Fins,  or  Felinjk. 
Cat.   A  ship  employed  In  the  coal  trade. 
C  at.   Tackle  by  which  the  anchor  is  raised  to  the  cat- 
head.   See  Falconer's  Diet. 
CA'TABA'PTISTS. 
/  baptixe. ) 
term  to  designate  all 

of  baptism  generally,  or  have  opposed  i 
See  Baptists,  Quaxrr*,  Socimaws,  Ac. 
A'TACA'USTICS.  (Gr. 
In  Optics  or  Geometry,  ere  the 
the  reflection  of  the  rays  of  light, 


necessity 


iTS.  (Gr.  mmm,  against,  and  finr- 
ln  Ecclesiastical  History,  a  general 
ill  the  sects  which  have  denied  the 


•s  formed^ 
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See  Caustic  f°™^ 

thetoric,  a  figure  by  w  hich  a  word 
is  used  in  a  sense  analogous  to  its  own.    See  Metaphor. 

CA'TACLE'SIUM.  (Gr.  mmm,  against.mnd  *kum>, 
I  enclose.)  A  name  applied  sometimes  to  such  fruit  aa 
that  of  Mirabitis,  which  consists  of  a  membranous  inde- 
hiscent  pericarp  enclosed  within  a  hard  pcricarp-liko 
tube  of  toe  calyx. 

CA'TACLY 'SM.  (Gr.  ««r*v*Avr*t«r,  an  inundation, 
a  deluge.)  Geologists  apply  the  word  to  signify  the 
various  great  inundations  which  they  conceive  to  have 
occurred  at  different  periods  in  the  history  of  the  globe. 

CA'TACOMUS.  (Gr.  ««r«,  against,  and  sumCn,  a 
holl.nr  place.)  In  Architecture,  subterraneous  places 
used  for  burring  the  dead.  The  Jiypognra,  crypta,  and 
cimeteria  of  the  ancients  were  used  for  the  same  purpose. 
In  some  cities  those  vast  excavations  were  made  use  of 
for  other  purposes  than  those  of  sepulture  ;  at  Syracuse, 
for  instance,  the  same  cavern  served  for  a  prison  as  well 
as  a  public  cemetery.  It  has  been  said  that  in  the  early 
ages  of  Christianity  they  also  served  as  places  of  devotion. 
Tec  most  celebrated  for  their  extent  are  those  of  Home, 
Naples,  Syracuse,  Ac.  ;  and  the  more'  modern  ones  of 
Paris,  which  have  been  formed  by  quarrying  for  tho  stono 
with  which  the  city  is  built. 

CA'TACOU'STICS,  or  CATAPHO'NICS.  (Gr. 
Mrs*,  about;  mnmrn,  I  hear;  ;*.u»,  /  speak.)  The 
science  of  reflected  sounds  ;  or  that  part  of  acoustics 
which  treats  of  the  properties  of  echoes,  or  In  general 
of  snunihvwhlch  dojriot  come  to  the  ear  dircctlyhut  after 

Sol"  NO. 

CA'TAFA'LCO.  (Itsi.  a scajjbld.)  In  Architecture, 
a  temporary  structure  of  carpentry,  decorated  with 
painting  and  sculpture,  representing  a  tomb  or  cenotaph, 
and  used  In  funeral  ceremonies.  That  used  at  the  final 
interment  of  Michael  Angelo  at  Florence  was  of  the  moit 


magnificent  description,  and  perhaps  unequalled  as  to  the 

used  before  or  since. 


art  employed  on  it  by  any 

CA'TALE'CTIC.  (Gr. 
Greek  and  Latin  poetry,  a  v 
its  proper  length  :  aeatalectic,  a 
htfftereatatectic,  having  one  syllable  too 
catalcetic,  wanting  two  syllables. 
CA'TALEPS  Y.  (Gr. 
in  which  the  " 


r,  deficient.)  In 
one  syllable  of 

achy 
.)  A 
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CATALOGUE  RAISONNE. 

"m  are  suspended,  whilst  the  heart  continues  to 
Filiate.  The.  patient*  are  said  to  be  in  a  trance ;  and  in 
this  state  they  remain  for  tome  hours,  or  even  days. 
Ammonlaral  and  etherial  stiuaulanU  are  the  most  effec- 
tual restoratives. 

CATALOGUE  RAISONNE'.  In  Bibliography,  a 
catalogue  of  books,  classed  under  the  heads  ot  their 
several  subjects,  and  with  a  general  abstract  of  the 
rontmts  of  works  where  the  title  docs  not  sufficient!? 
ir*He*te  it ;  thus  serving  as  a  manual,  to  direct  the  readec 
to  the  sources  of  information  on  any  particular  topic. 
The  want  of  alphabetical  arrangement  is  supplied  by 
aa  index  at  the  end.  The  catalogue  of  the  French 
Hibitotheque  Rouale  (10  vol*,  fol.  1739— W)  is  said  to  be 
the  best  work  or  this  description,  as  far  as  it  extends. 

CATAMARA'N.  A  sort  of  raft  used  chiefly  by  the 
Indians  on  the  Coromandel  coast  for  the  purposes  of 
tithing.  It  is  composed  of  three  pieces  of  wood  lashed 
tr^rether,  the  middle  piece  being  longer  and  broader  than 
the  others ;  and  it  is  almost  the  only  kind  of  boat  that  can 
live  in  the  surf  that  prevails  on  that  coast.  Catamaran  was 
also  the  name  given  to  the  floating  batteries  with  which 
the  French  at  the  commencement  of  the  present  century 
meditated  the  invasion  of  England. 
CATAME'NIA.   (Gr.  asms,  according  to,  and  p,v, 

i  evacuation. 
ALOLS.  (GT.mmv*. against i  «nv»A*,a 
the  petals  of  a  flower  arc  held  together  by 
grow  to  their  bases,  as  in  the  mallow. 
lA'CTED.   (Gr.  ««r*«if*«rs*.)  Covered 
nth  a  hard  callous  skin,  or  with  horny  or  bony  plates  or 
traJe*  closely  joined  together.    Among  the  ancients, 
cavalry  equipped  with  complete  defensive  armour  were 
termed  equttes  cataphracti. 
CATAPLASM.    (Gr.  mm*mv\m*rm.)   A  poultice. 
CATAPULT.   (Gr.  mmm,  against,  and  srtAvw,  a 
tk'Hd.)    A  military  engine  used  by  the  ancients  for 
throwing  stones,  long  darts,  or  Javelins.    The  catapult 
i*  often  confounded  with  the  balista ;  but  the  latter  engine 
••■  rm  s  to  have  been  chiefly  used  for  the  purpose  of  pro- 
pHling  stones,  while  the  former  more  frequently  was  em- 
ployed with  other  missiles.    Their  sise  and  construction 
were  various,  but  the  principle  of  action  was  the  same 
in  ail ;  namely,  the  elastic  force  with  which  twisted  rope 
uncoils  itself. 

CATARACT.  (Gr.  nmrmfimrrm,  I  confound.)  An 
opacity  of  the  crystalline  lens  or  the  eye,  producing  con- 
fosed  or  indistinct  vision,  or  total  blindness,  according  to 
the  less  or  greater  extent  of  the  thickening :  it  Is  some- 
times rapid,  and  often  very  slow  In  its  progress.  It  Is  dis- 
tinguished from  gutta  tcrcna  by  the  visible  opacity  of 
the  lens,  and  by  the  iris  contracting  upon  exposure  of  the 
eye  to  light.  This  disease  is  curable  either  by  depress- 
ing or  extracting  the  lens,  operations  which  are  per- 
formed with  wonderful  dexterity  by  some  of  our  oculuta. 

CATA'RRH.    (Gr.  Mves'st*.  I  flow  down.)  The 
complaint  commonly  called  a  cold  in  the  head,  generally 
*  by  running  from  the  eyes  apd  note,  sneezing, 
ly  ending- In  cough.    It  is  pro- 
by  sudden  changes  of  air  or  temperature,  and  by 
to  draughts  of  air.    In  its  usual  form  domestic 
.—diluents,  mUd  aperients,  and  absti- 

he  foreheS!  and  dfmcult 
breathing,  it  often  requires  more,  serious  attention,  for, 
if  neglected,  it  may  lead  to  much  mischief. 

CA'TAHRHINES.  Catarrkina.  (Gr.  ««vw.  at,  and 
fn,  nose.)  A  tribe  of  Quadrumanes,  including  those  which 
have  the  nostrils  approximated,  and  the  Intervening  scp  • 
turn  narrow  ;  as  In  the  apes  of  the  old  world. 

CATA'STROPHE.  (Gr.  a*r<urr#i$*.  /  overturn.) 
In  modern  literary  language,  the  flnaf  event  of  a  drama 
or  romance,  to  which  the  other  events  are  subsidiary. 
The  vi*«x»  run.  or  revolution,  indicated  by  Aristotle  as  one 
of  the  parts  of  the  drama,  was  a  change  in  the  fortunes 
of  the  principal  personages  of  the  play  ;  as,  the  fall  of 
CEdipas  from  sovereignty  into  extreme  misery  and  ba- 
nishment, in  the  (hdtpv*  Tyrannus.  Some  such  change 
b  generally  involved  in  the  idea  of  a  catastrophe  :  thus, 
marriage  is  the  ordinary  catastrophe  of  a  comedy  or  a 
novel,  as  some  disastrous  change  is  that  of  a  t  raged  v. 

CATCH-DRAINS.  Open  drains  across  a  declivii 
Intercept  surface  water.  The  term  is  somctii 
applied  to  under  drains  across  a  declivity. 

CATCHWORK.MEAl>OWS.  Grasslands  with  very 
rrgular  surfaces,  subjected  to  Irrigation,  the  water  as  ft 
descends  the  declivities  being  intercepted  by  catchdrains. 

CATECHISM.  (Gr.  nuTixi*,  I  instruct.)  A  form 
of  instruction  by  question  ami  answer,  appropriated  b> 
general  usage  to  instruction  In  religious  subjects,  and 
more  especially  to  the  set  forms  which  most  churches 
have  authorised  for  the  instruction  of  children  in  the 
of  religion.  The  English  church  catechism  is 
to  be  an  exposition  of  the  vow  made  at  baptism, 
i  time  of  James  1.  consisted  only  of  the  renun- 
of  the  baptismal  vow,  the  creed,  anil 
I'*  Prayer.   The  latter  portion,  explaining  the 
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CATENARY. 

nature  of  the  sacraments,  was  added  after  the  conference 
at  Hampton  Court.  The  catechism  of  the  Council  of 
Trent,  or  Catcchismus  ad  Pitrochos,  was  set  forth  by  the 
Roman  Catholic  divines  for  the  use  and  direction  of  the 
clergy  .and  contains  an  ample  account  of  the  whole  sum 
of  the  Romish  doctrines.  It  was  approved  by  Pius  V.,  and 
published  in  ISGd.  (See  Bingham's  Antia.  b.  z.  ch.  I,  S.) 

CATECHU.  A  Japanese  word,  signifying  the  Juice  of 
a  tree.  The  extract  of  the  Acacia  catechu,  an  astringent 
substance.conslstingofun  and  extractive  matter.im ported 
chiefly  from  Bengal  and  Bombay.  Its  priucipai  use  is  in 
medicine. 

CATECHU'MEN.  ( Gr. «*rw*rf*u»sr •)  Hewholeams 
the  elements  of  any  science :  one  who  is  undergoing  a 
course  of  religious  instruction  with  a  view  to  his  admission 
Into  the  church.  The  Christian  society  in  the  early  ages 
was  divided  into  two  classes,  Fideles  and  Catechumeni ; 
the  former  being  those  who  had  been  admitted  by  bap- 
tism into  the  entire  privileges  of  the  church,  the  latter 
such  as  were  preparing  for  that  admission. 

CATEGOKEMA'TiC.  (Gr.  nmrrytt*,  Iprcdicatc. ) 
In  Logic,  when  a  word  is  capable  of  being  employed  by 
itself  as  a  term,  or  predicate  of  a  proposition. 

CATEGO'RICALPROPOSITION.  (Gr.aw* 
/  declare  something  qf  another.)  In  Logic,  a  [ 
which  affirms  or  denies,  absolutely  and  without  any  c 
dltion,  that  the  subject  docs  or  does  not  agree  with  the 
predicate.  {See  Proposition.)  Categorical  propositions 
are  said  to  be  pure  (those  which  simply  assert  one  thing 
of  another),  and  modal  (those  which  assert  one  thing  of 
another  under  a  certain  mode  or  form).  But  this  is  a 
distinction  arising  out  of  the  poverty  of  language  only, 
and  no  essential  difference  between  the  two  classes ;  e.g. 
"  the  king  reigns  "  Is  a  pure  categorical  proposition  ; 
"  the  king  reigns  justly  "  is  said  to  be  modal.  But  it  is 
evident  that  if  our  language  had  a  single  word  to  express 
the  whole  Idea  (to  reign  justly),  the  latter  would  be  called 
pure  likewise.  All  cases  of  modal  categorical s  may  pro- 
bably be  resolved  Into  similar  instances  of  the  deficiency 
of  words  to  express  complicated  notions. 

CATEGORY.  (Gr.  unrtysem.)  In  Logic  and  Me- 
taphysics, a  Greek  word,  signifying  originally  that  which 
may  be  said  or  predicated  of  a  thing ;  a  general  term  in 
reference  to  a  less  general  one  which  is  Included  under 
it.  By  Aristotle,  from  whom  the  word,  and  its  corre- 
sponding Latin  term  predicate,  was  borrowed  by  the 
schoolmen,  It  was  applied  to  denote  the  most  general  of 
the  attributes  that  may  be  assigned  to  a  subject.  Of 
these  he  attempted  an  enumeration,  under  the  names  of 
substance,  quantity,  quality,  relation,  place,  time,  con- 
dition, state  or  habitude,  action,  and  passion.  The  word 
has  been  revived  in  modem  times  by  Kant,  to  express 
the  roost  general  of  the  modes  in  which  a  thing  can  be 
raised  from  an  object  of  sense  to  an  object  of  Intellect  ; 
or,  in  other  words,  the  forms  or  conditions  which  must 
pre-exist  In  the  understanding,  In  order  that  an  act  of  in- 
telligence may  take  place.  For  an  account  of  these  see 
art.  Kantuw  Philosophy.  The  difference  between  the 
categories  of  Kant  and  those  of  Aristotle  is  this,  thar  jhe 
latter  are  mere  generalisations  from  experience,  which 
may  consequently  be  multiplied  indefinitely  ;  whereas  the 
former  result  from  a  professedly  exhaustive  analysis  ofthe 
jiumanuudcrstanding  as  IMs  In  lffr>°^°g™®jf*  th*t 

^CATmEPbLAW  ARCH.  ^£.0ca2mJ*yicaort.) 
In  Architecture,  an  arch  whose  form  is  that  of  a  chord  or 
chain  suspended  from  two  fixed  points  at  Its  extremities. 

CATE'NARY.  (Lat.  catena,  a  chain.)  The  curve 
into  which  a  chord  or  flexible  chain  of  uniform  density 
and  thickness  forms  itself  when  suspended  or  allowed  to 
hang  freely  from  two  points.  This  curve  was  first  noticed 
by  Galileo,  who  proposed  it  as  the  proper  figure  for  an 
arch  of  equilibrium  ;  but  he  imagined  it  to  be  the  same  as 
the  parabola.  Its  true,  nature  was  first  demonstrated  by 
James  Bernoulli,  and  its  various  properties  soon  after 
pointed  out  by  John  Bernoulli,  Huygehs,  and  Leibnitz. 
It  is  interesting  on  account  of  the  light  it  throws  on  the 
theory  of  arches,  and  also  by  reason  of  its  application  to 
the  construction  of  suspension  bridges. 

The  equation  of  the  catenary  maybe  found  as  follows : 
let  A  and  B  be  the  points  of  suspension,  and  Cthe  lowest 

point  in  the  curve.  Draw  C  D 
perpendicular  to  the  horizon,  and 
through  any  two  points  P  and  p 
very  near  each  other,  draw  P  D 
anti  p  d  perpendicular  to  CD: 
draw  also  P  r  parallel  to  C  D,  and 
let  PS  be  the  tangent  at  P.  Now, 
the  chain  having  assumed  this 
form,  the  equilibrium  would  not 
be  disturbed  by  supposing  the  part  C  P  to  become  rigid.  In 
this  case  It  would  be  kept  at  rest  by  three  forces ;  namely, 
the  teusion  at  its  two  extremities,  and  Its  own  weight. 
The  tension  at  C  is  exerted  in  the  direction  CEorpr, 
that  at  P  in  the  direction  P  8  or  P  j»,  and  the  weight  in  the 

ore.bythcprin- 
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CATENULATE. 

It,  making  CD  =  /,DP  =  y,  and  GP  =  x,  proportional 
to  the  differential*  of  these  quantities,  or  totfz,  dy,  d  z. 
But  the  tension  C  B  (arising  from  the  part  of  the  chain 
C  B)  is  constant ;  suppose  it  therefore  equal  to  a,  and 
the  chain  being  uniform,  the  weight  of  C  P  is  proportional 
to  its  length,  or  to  %  ;  therefore  we  have  a  t  x  s  dy  :  di, 
or  ad  x  =  zdy,  which  is  the  differential  equation  of  the 
On  substituting  y/dz*— <*x*  for  dy,  and  in- 
results  xJ  +  2  a  *  =  »*,  wfclch  U  an 
equation  between  the  arc  and  the  absciss.  The  curve 
cannot  be  expressed  by  a  simple  algebraic  equation 
between  the  absciss  and  ordinate,  and  ii  consequently  of 
the  mechanical  kind.  The  constant  quantity  a  Is  called 
the  parameter;  and  one  of  the  most  remarkable  properties 
of  the  curve  is,  that  the  rectangle  contained  by  the  para- 
meter and  an  ordinate  is  equal  to  the  natural  logarithm 
of  the  ratio  of  the  parameter  to  the  sum  of  the  parameter, 
the  absciss,  and  the  are. 

CATB'NULATB.  (Lat.  catena,  a  chain.)  Wien  a 
surface  presents  a  series  of  elevated  ridges  or  oblong 
tubercles  resembling  a  chain. 

CA'TERPILLAR.  The  name  of  the  larva?  of  Lcpi- 
dopterous  insects. 

CA'THARI.   (Gr.  pure.)   An  oriental  sect 

of  Christians,    v.-.-  Paulicians. 

CATHAR'TIC.  (jGr.  M*8*ipm,  I  purge.)  That 
which  increases  the  action  of  the  bowels.  The  term  is 
commonly  applied  to  medicines  which  do  this  with 
some  degree  of  violence  :  among  the  milder  cathartics, 
jalap,  senna,  calomel,  and  saline  purges  are  the  most 
used ;  those  which  are  drastic  are  croton  oil  and  ela- 
terlum. 

C  ATHA'RTIN.  The  active  or  purgative  principle  of 
senna. 

CAT-HEAD.  A  Nautical  term,  signifying  a  strong  In- 
clined piece  of  timber  projecting  from  either  bow  of  a  ship, 
to  which  the  ring  of  the  bower  anchor  is  secured.  The 
block  or  pulley  hooked  to  the  ring  is 


of  the  bishop.  The  term 
to  the  seats  in  which  the 


ATHR^dVaI"^'  mmMfm.  a  seat  or  throne.) 

diocese,  in  which  is  the  throne 
:athedra  was  originally  applied 
bishop  and  presbyters  sate  in 
their  assemblies,  which  were  held  in  the  rooms  in  which 
the  worship  of  the  first  Christians  was  also  performed 
before  they  had  liberty  to  erect  temples  for  that  purpose. 
In  after  times  the  choir  of  the  cathedral  church  was 
made  to  terminate  in  a  semicircular  or  polygonal  apsis  ; 
and  in  the  recess  thus  formed  were  placed  the  throne  of 
the  bishop  In  the  centre,  and  seats  of  an  inferior  class  for 
presbyters.  In  modern  cathedrals  the  bishop's  throne  Is 
in  the  choir,  and  generally  on  the  south  side.  {Bingham, 
viii.  6. 10.) 

CA'THBTA  and  CATHETUS.  (Gr.  «»tW.  let 
down.)  In  Architecture,  a  vertical  line  falling  from  the  ex- 
tremity of  the  underside  of  the  cymatium  of  the  Ionic 
capital  through  the  centre  of  the  volute. 

CA'THETER.  (Gr.mmhniM,  1  thrust  into.)  A  tube 
which  may  be  introduced  by  the  urethra  into  the  bladder 
for  the  purpose  of  drawing  off  the  urine. 

CA'TIIOLIC.   (Gr.  universal.)   A  word 

which  occurs  in  the  New  Test,  in  the  titles  of  certain  of 
the  Epistles,— those  of  James.Pctcr,  andJohn,— signifying 
t)i*t  they  are  addressed  to  the  whole  or  universal  body  of 
Christian*,  and  not  to  a  particular  section  of  them.  Hence 
the  term  has  been  used  in  later  tunes  to  distinguish  the 
church  of  Christ  from  all  heretics,  and  schismatics,  and 
has  been  assumed  by  particular  churches  either  to  sepa- 
rate themselves  from  all  others,  as  the  Romish  ;  or  to 
as  individual  members  of  the  urn- 
body,  represented  under  different  and  subordinate 
as  the  English  episcopal  church.  The 
-h  appeals  to  the  decisions  of  the  Council 
list  complete  and  definite  rule  of  faith, 
to  be  a  member  of  the  Catholic  church 
who  rejects  any  of  the  tenets  therein  enforced.  {See 
art.  Rom  An  Catholic.)  Tho  English  church  considers 
itself  a  member  of  tbe  Catholic,  but  passes  no  judgment 
as  to  what  variations  from  its  own  formularies  incur  the 
guilt  of  heresy  and  incapacitate  from  such 
See  art.  Chuxcii. 

CATHCLICON.  (In  old  Pharmacy.) 
medicine. 

OA'TKIN.  The  English  name  of  the  inflorescence 
of  the  poplar,  willow,  and  similar  trees.  A  catkin  is  a 
close  spike,  composed  of  scales  overlapping  each  other, 
and  falls  off  the  parent  plant  as  soon  as  its  office  of  flower- 
ing or  fruiting  is  accomplished. 

CATO'I'TRICS.  (Gr.  xsrarrf m ,  a  mirror;  com- 
pounded of  mmrm  and  sVtssmu,  I  see.)  Is  that  part  of 
the  science  of  optics  which  treats  of  the  laws  of  reflected 
light,  and  the  phenomena  of  vision  produced  by  reflection. 
For  details  connected  with  this  interesting  branch  of 
natural  philosophy,  see  the  terms  Mikbox,  Optics,  Rb- 
f lection. 
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CAULINE, 

are,  Euclid  ;  Alhascti  and  Vitellion,  In  the  Uth  and  12tl 
centuries ;   James  Gregory  In  his  Optica  Pramota 
Barrow,  Smith,  Tacquet,  and  ail  modern  writers  on  tit 
subject  of  Light  or  Optics. 

CAT'S-EYE.  A  beautiful  siliceous  mineral  (probabl; 
quarts),  penetrated  by  fibres  of  asbestos,  which,  whei 
polished,  reflects  an  effulgent  pearly  light,  much  resem 
bling  the  mutable  reflections  from  the  eye  of  a  caf 
Hence  the  Anglicised  French  term  chatoydnt. 

CAT'S-TAIL  GRASS.  In  Botany,  a  valuable  mea 
dow  grass,  usually  forming  part  of  all  good  lowland  pas 
tures.  It  is  the  PhUum  proteose,  a  plant  with  a  *of 
narrow  cylindrical  head,  resembling  that  of  the  meadov 
foxtail. 

C  A'TTLE.  Domesticated  animals  of  tbe  cow  kind 
which  are  found  accompanying  man  in  every  civilize* 
country,  and  In  every  climate.  The  native  country  o 
the  type  of  British  cattle  is  supposed  by  some  to  be  Asia 
and  by  others  to  bo  Africa  ;  but  in  this  case,  as  in  al 
others  where  an  animal  or  a  plant  has  been  long  in  | 
state  of  domestication,  the  origin  of  the  species  is  in 
volved  in  obscurity.  When  tbe  tame  cattle  of  any  coun 
try  are  allowed  to  run  wild  and  breed  in  that  country 
uncontrolled  by  man,  tbe  habits  which  belong  to  tti« 
animal  in  Its  savage  state  become,  in  the  course  <> 
three  or  four  generations,  modified  according  to  tht 
natural  supplies  of  food  and  the  character  of  the  climate 
Hence,  though  cattle  are  not  indigenous  to  Britain 
South  America,  or  the  Sandwich  Islands,  we  have  ii 
the  former  country  a  breed  of  wild  cattle  in  one  or  twe 
gentlemen's  parks,  as  at  Chillingham  iu  Northumberland 
which  are  quite  different  from  the  wild  cattle  of  th< 
fertile  soils  of  South  America,  as  these  again  are  differcnl 
from  the  wild  cattle  of  the  Sandwich  Islands,  though  all 
undoubtedly  the  descendants  of  tame  animals.  Those 
in  the  Sandwich  Islands,  in  particular,  are  known  to  be 
the  offspring  of  the  tame  cattle  that  were  left  there  by 
Vancouver,  and  which  can  now  be  only  caught  alive  by 
entrapping  them  in  disguised  pita ;  into  one  of  which  the 
unfortunate  botanist  Douglas  fell,  and  was  gored  to 
death  by  a  bull  who  happened  to  be  in  it  at  the  time. 
The  domestic  cattle  of  Britain  may  be  divided  into  two 
!  races :  those  of  large  size  adapted  for  the  plains,  and 
i  those  of  smaller  size  adapted  for  the  mountains.  Ol 
each  of  these  classes  there  arc  several  breeds  ;  such  as 
the  Highland  and  the  Welch  cattle,  among  the  latter  ; 
and  the  Lancashire,  the  Yorkshire,  and  the  Herefordshire 
cattle,  among  the  former.  There  is  also  an  intermediate 
breed,  adapted  for  moderately  hilly  countries  ;  such  as 
the  Galloway  and  Fife  breeds  in  Scotland,  and  the 
Alderucy  and  Guernsey  cattle  in  England.  The  best  beef 
brought  to  the  Londun  market  Is  that  of  cattle  of  the 
Highland  breed  fed  in  English  pastures,  or  on  turnips. 
The  best  milk  cow  for  general  purposes  is  tbe  Ayrshire  , 
the  best  for  cream  and  butter,  the  Aldcrney  ;  and  the 
best  for  immense  quantities  of  milk,  the  Lancashire. 
Hence  the  latter  are  generally  employed  In  public  dairies, 
the  Ayrshire  by  farmers  and  cottagers,  and  the  Aldcrney 
by  the  higher  classes. 

CA'TCLUS.  (Lat.  catulus,  the  young  qfany  thing  ) 
The  old  botanical  name  of  the  catkin  of  a  punt,  which  see. 

CAU'DA.  (Lat.)  That  portion  of  an  animal  whlrh 
is  supported  by  vertebra  behind  the  sacrum  ;  or  which, 
as  in  fishes,  have  inferior  spinous  processes.  In  Entomo- 
logy it  signifies  that  part  of  the  abdomen  which  becomes 
suddenly  slender,  and  terminates  in  a  long  jointed  toil 
as  In  the  scorpion. 

('AU'l)AT.  (Lat.  cauda,  a  tail.)  When  the  ape  * 
of  any  organ  in  a  plant  Is  prolonged  Into  a  long  slendci 
point;  this  is  not  of  rare  occurrence,  and  is  more  espo 
dally  common  in  Araccous  and  Aristolochiaceous  plants 
CAU'DEX.  (Lat.  caudex,  a /rs«A.)  The  Linnwai 
name  of  what  Is  now  more  generally  called  the  axis  of 
vegetation  ;  the  woody  centre  round  which  the  leaf} 
are  arranged.  The  caudts  ascend.  >• 
c.  dcuccndi  ns  the  root  of  a  plant. 
CAUDI'CULA.  (Lat.  dim.  of  caudex.)  A  thin 
elastic,  semitransparent  process  of  the  pollen  masses  o 
Orchidaceous  plants,  by  mean*  of  which  tho  pollen  ii 
brought  in  contact  with  the  stigma  or  stigmaUc  gland 
Its  exact  nature,  use,  and  origin  arc  unknown. 

CAUL.  The  trivial  appellation  of  tho  amnion  whei 
It  comes  away  in  child-birth.  It  is  regarded  by  the  super 
stitious  as  a  charm  against  shipwreck. 

CAULl'COLUS.  (Lat.  cjuilis,  a  stalk.)  In  A'rchi 
tecture,  the  small  stalk  under  the  volutes  of  the  Coriu 
thian  capital,  which  it  seem*  to  support. 

CAULI'CULUS.  (Dim.  of  caulis,  a  stem.)  Ii 
Botany,  the  slender  part  which  connects  the  cotyledoi 
of  a  seed  with  the  radicle.  It  is  usually  considered  i 
part  of  tbe  radicle,  but  recent  observations  seem  to  shov 
that  it  is  rather  an  extension  of  tho  stem.  Its  offict 
is  to  lengthen  rapidly  when  germination  takes  place,  am 
thus  to  bring  the  true  radicle  into  contact  with  the  eartl 
upon  which  it  has  to  feed. 


grov 


CAU'LIKE.  (Lat.  caulk,  a  stem.)  Any  thing  tha 
ows  to,  or  springs  from,  tbe  stem  of  a  plant.  Caulin, 
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CAULK. 
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-r..  *ro  tho<e  which  prow  upon   the  stem, 
tu  b  as  are  borne  by  the  same  part,  and  so  on. 

CAULK,  or  CALK,  to  miff  Uh-  •earn*  or  openings 
vt«r«j  Che  plank*  of  a  ship  with  oakum,  which  is  rope 
ut-twisted  into  its  original  state  of  fibre.  The  oakum  is 
»/rc*d  in  by  a  caulking  chisel  and  mallet.  It  has  been 
r«*und  necessary,  when  a  ship  has  worked  the  oakum  out 
<~t  the  seams,  to  fill  them  with  rope.  Caulking  affords 
'j  i p»ir>#*s  to  the  whole  frame,  and  is  therefore  a  great 
rapport.  The  quantity  of  oakum  used  In  a  large  ship  is 
»rry  great ;  in  a  large  three-decker  it  is  near  30  toot, 
or  upwards  of  four  cables. 

\fc  hen  the  seams  are  caulked,  melted  pitch  Is  poured 
on  the  seams  of  the  decks  out  of  a  pitch  ladle  ;  in  other 
place*  it  Is  laid  on  with  a  pitch  mop  :  this  is  called  paying 
the  seams. 

CAULOCA'RPOUS.  (Gr.  muyXst,  the  ttem  of  a 
vlim,  and  aa^rsc,  fruit )  A  name  applied  by  De  Can- 
d«Ile  to  such  plants  as,  like  trees  and  shrubs,  annually 
:t  -hxt-  flowers  and  fruit  on  their  branches  without  pe- 

CAUSE.  Four  kinds  of  causes  have  been  distin- 
cm.-hcl  by  logicians  :  —  the  material,  the  efficient,  the 
ftrrmaJ,  and  the  final.  The  material  cause  of  a  thing  is 
that  out  of  which  that  thing  is  made  ;  in  other  words, 
that  which  is  the  ground  of  the  possibility  of  a  thing's 
ccming  Into  existence  :  e.g.  the  marble  out  of  which 
a  statue  ia  made.  The  efficient  cause  is  that  in  which 
g  power  requisite  in  order  to  render  the 
?  actual  ;  as  the  sculptor.  The  final 
of  the  thing  Is  that  very  thing  in  its  completeness  ; 

le.  The  formal  cause  I*  that  which 
to  the  matter,  in  order  to  give  the  thing 
Idual  existence  as  that  thing  and  no  other  ; 
the  sculptor  communicates  to  the 
irtion  is  dcrlred  originally  from  Art- 
ftxle,  with  whom,  however,  it  is  rather  a  metaphysical 
:Un  a  logical  determination.    See  Aubtotkliim  Puilo. 


In  popular  language,  the  final  canse  is  synonymous 
vita  the  purpose  to  which  any  object  Is  supposed  to  con- 
tribute, though  that  purpose  be  wholly  external  to  the 
thing  caused. 

CAU'STIC  CURVE.  (Gr. «*u«.  /  bum.)  In  the 
Transcendental  Geometry,  is  the  name  given  to  the  curve 
if>  which  the  rays  of  light,  reflected  or  refracted  by  another 
curve,  are  tangents.  Caustics  are  consequently  of  two 
Lmds,  catacaustics  and  diaeautties  ;  the  former  being 
itticn  by  reflection,  and  the  latter  caustics  by  refraction, 
t'atacaustics  are  generated  thus  :  Suppose  rays,  as  D  M, 

B  M'.  Ac.  (Jig.  I  )  to  Issue  from  a 
tt  luminous  point  B,  and  to  be  re- 

flected by  the  curve  A  M  D, so 
that  the  angle  of  incidence  equals 
the  angle  of  reflection  ;  the  curve 
line  II  F  F',  which  touches  all  the 
reflected  rays  (produced,  if  ne- 
cessary), is  called  the  catacaustic, 
or  caustic  by  reflection.  Dia- 
catutics  are  produced  in  a  way 
entirely  similar.  Thus  :  Suppose  rays,  BM,B  IP,  Ac. 
(Jt.  1.  ,  i*»ulng  from  a  luminous  point  B,  to  be  refracted 

by  Uie  curve  A  M  M',  so  that 
the  sines  of  Incidence  are  to 
the  sines  of  refraction  In  a  con- 
stant  given  ratio  ;  then  the  curve 
II  F  F\  which  touches  all  the 
refracted  rays,  is  called  the  dia- 
caustic,  or  caustic  by  refrac- 
tion. 

has  been  applied  to  these  curves  be- 


term  cousin 

caaae  the  rays  of  light  being  collected  along  the  curve  in  a 
rreater  quantity  than  elsewhere,  beat  is  produced,  par- 
ticularly if  the  collection  of  rays  is  considerable.  In 
F^ribotic  mirrors,  when  the  luminous  rays  strike  the 
mirror*  in  a  direction  parallel  to  the  axis,  the  caustic 
merges  in  a  single  point,  which  Is  the  focus  of  the  mirror. 
Ail  the  conic  sections  have  this  property,  that  luminous 
ravs  issuing  from  one  focus  are  reflected  by  the  curve 
into  the  other  focus  ;  but  in  respect  of  all  other  curves, 
the  several  reflected  pencils  are  collected,  not.  Into  a  single 
pc>rat.  but  into  a  series  of  brilliant  points  or  foci,  the 
n-oernblage  of  which  forms  a  bright  curved  track,  or 
caurtlc,  which  U  mathematically  defined  as  above. 

attention  of  geometers  was  first  called  to  this 
i  of  curve  line*  by  Tchirnhausen,  who  demonstrated 
of  their  properties  to  the  Academy  of  Sciences  of 
12.   One  property,  common  to  all  of  them,  is 
;  namely,  that  when  the  curve*  by  which  they 
fd  are  algebraic,  the  caustics  are  rectiflable  ; 
in  other  word*,  straight  lines  can  be  found  to  which 
the*  are  equal.    In  fact,  any  portion  H  F  of  the  cata- 
IJlsz-  I.)  to  equal  to  the  difference  between  the 
f  U%1  and  M  K.  and  B  A  ami  A  11  ;  or  II  F  -  BM 


I 


-  4  y-t  H  V  +  A.II).  In  the  dla<  austic  (/Sg.  2  )  we  have  for 
u»  h-ngth  of  the  curve  HF-AH-MP-*  BM 

-  B  A  )T  where  n  to  the  constant  ratio  of  the  sine  of  incl- 
203 


CAVALRY. 

If,  therefore,  the  length*  of  the  i 
and  tangent*  can  be  expressed  algebraically,  the  length  of 
the  caustic  can  also  be  exhibited  by  an  algebraic  expres- 
sion. This  circumstance  having  been  noticed  before  the  in- 
vention of  the  infinitesimal  calculus,  excited  much  interest 
among  mathematicians,  because  it  was  then 
imagined  that  no  curve  line  could  be  rectified. 

The  catacaustic  may  be  experimentally  exhibited  by 
exposing  the  inside  of  a  smooth  bowl,  containing  any  liquid 
not  diaphanous  (milk,  for  example,  or  still  better,  ink)  to 
the  tunbeams.  or  any  strong  light.  The  caustic,  which 
In  tlds  case  to  an  epicycloid,  will  appear  beautifully  deli- 
neated on  the  surface  of  the  fluid.  Another  experiment, 
proposed  by  Sir  David  Brewster,  exhibits  the  curve*  still 
more  strikingly.  Take  a  plate  of  polished  metal,  thin 
enough  to  be  bent  easily  into  a  concave  form,  and  place  it 
perpendicularly  on  a  sheet  of  white  paper.  If  we  expose 
this  apparatus  to  the  sun,  holding  the  plane  of  the  paper 
in  such  a  manner  that  it  may  pass  near  the  sun,  without, 
however.  Intersecting  it,  the  caustic  will  be  exhibited  on 
the  paper  as  a  well-defined  curve  of  light.  The  interior 
part  will  he  more  brilliant  than  the  exterior,  and  the 
light  will  diminish  gradually  and  very  rapidly  at  a  little 
distance  from  the  caustic.  By  varying  the  site  of  the 
plate,  and  bending  it  into  curve*  of  different  shapes,  all 
the  different  kind*  of  catacaustics,  with  their  point*  of 
inflexion.  Ac,  will  be  beautifully  developed.  (Brewster's 
Optics,  Cabinet  Cyclopedia.) 

This  subject  being  intimately  connected  with  the  con- 
centration and  dispersion  of  the  ray*  of  light  by  reflecting 
and  refracting  surfaces,  is  of  great  Importance  in  practical 
optics.  (De  la  Hire,  Traitd  des  Kpicycluutet  ;  Smiths 
Optics  I  J.  Bernoulli.  Opera  Omtua,  vol.  HI.  ;  L'Hopltal. 
Analyse  ties  Infiuiments  Petits  ,•  Gcrgonne,  Annates  det 
Maiheinatiques  ;  De  la  Hive,  Dissertation  sur  les  Caut- 
tiques  ,  A»r*.  Met.  art.  *'  Light.") 
CAU'STIC  LUNAR.  Fused  nitrate  of  silver. 
CAU'STICS.  Substance*  which  corrode  and  destroy 
the  texture  of  the  skin  and  of  organized  bodies. 

CAU'TF.RY.  The  ancient*  divided  cauteries  Into 
actual  and  potential.  The  former  term  to  applied  to  red- 
hot  iron  :  the  latter  to  pure  potash. 

CAU'TIONAK  Y.  In  Scottish  law,  is  the  obligation 
by  which  a  party  become*  surety  for  another  ;  answering 
to  the  English  term  guarantee.  It  is  defined  by  Stair, 
"  the  promise  or  contract  of  a  man  not  for  himself  but 
another."    The  guarantor  i*  termed  "  cautioner." 

i  \  \  I  'HU  M.  (Lat.)  In  Ancient  Architecture,  an 
open  quadrangle  or  court  within  a  house.  The  cavsedta 
described  by  \  Itruviu*  are  of  five  specie*  ;  Tuscanicuni, 
Corinthium,  Tctrastylon  (with  four  columns),  Dlsplu- 
vlatum(uncoverod),  andTcstudlnatum  (vaulted).  Though 
some  authors  make  the  cavsrdium  the  same  as  atrium  and 
vestibulum,  it  was  essentially  different. 

C  A' V  A  LIE  It.  In  Fortification,  a  sort  of  Interior 
bastion,  several  feet  more  elevated  than  the  principal 
bastion  of  the  fortress  in  which  it  is  formed.  The  use  of 
the  ravalier  Is  twofold :  it  serves  either  to  defilade  the 
works  from  the  fire  of  an  enemy  on  an  adjacent  height, 
or  to  command  the  trenches  of  the  besieger*.  Cavalier* 
are  sometimes  constructed  in  the  gorge*,  or  on  the  middle 
of  the  curtain,  and  their  form  is  the  semicircular  ;  but 
when  they  are  within  the  bastion  they  are  now  built  with 
straight  faces  and  flanks  narall 


which  they  are  placed.  French  cavaliers  are  work*  raised 
by  the  besiegers  on  the  glad*  of  a  fortre**,  for  the  pur- 
pose of  enabling  them  to  direct  a  fire  of  musketry  Into  tho 


f  enabling  1 
covered  way. 

tVvauM  (derived  probably  from  the  Latin  word 
caballus,  a  pack-horse),  was  used  originally  in  a  general 
sense  fur  a  horse  soldier ;  but  the  term  has  acquired 
historical  importance  from  Its  having  been  applied  to  the 
adherents  of  Charles  I.  in  contradistinction  to  the  liouml- 
heads  (quod  vide),  the  supporters  of  the  parliament. 

CA'VALRY.  (Fr.)  A  body  of  soldiers  furnished 
with  horses  for  war.  This  arm  can  boast  of  high  an- 
tiquity, and  is  so  peculiarly  useful  and  necessary  for  a 
great  variety  of  operations,  that  it  has  in  all  ages  been 
field  by  the  greatest  generals  In  high  estimation.  The 
ellicacy  of  cavalry  arises  principally  from  its  adaptation 
to  speedy  movements,  which  enables  a  commander  to 
avail  himself  immediately  of  a  decisive  moment  when 
the  enemy  exposes  a  weak  point,  or  when  disorder  appears 
in  his  ranks,  for  completing  his  defeat  by  disconcerting 
him  by  a  sudden  attack.  It  is  singularly  useful  in  pro- 
tecting the  wing*  and  centre  of  an  army,  for  furnishing 
detachment*,  for  escorts,  for  forming  blockades,  for  in- 
tercepting the  supplies  of  the  enemy,  for  foraging,  for 
procuring  intelligence,  for  covering  a  retreat,  Ac.  The 
successful  services  which  troops  of  this  description  have 
performed,  and  the  number  of  decisive  advantages  which 
nave  been  obtained  by  means  of  them  in  the  most  im- 
portant battles  of  which  history  ancient  and  modern 
furnishes  the  details,  prove  incuntestably  the  utility  of 
this  arm.  The  use  of  cavalry,  however,  is  necessarily 
limited  by  the  nature  of  the  ground.  Open  and  level 
are  favourable  to  its  operations  ;  in  forc*t*.  in 
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CAVATINA. 

mountainous  districts,  on  a  marshy  soil,  Ac.  it  it  but  ot  j 
little  avail.  Among  the  Greeks  ami  Romans,  the  cavalry 
was  regarded  at  the  most  resectable  class  of  troops,  and 
Its  ranks  were  supplied  especially  from  the  elite  of  the 
nobility.  In  the  middle  ages  a  similar  feeling  teems  to 
have  prevailed  ;  for,  in  the  early  French  monarchy,  and  in 
the  Anglo-Saxon  kingdoms  of  Britain,  the  men  of  wealth 
'  uoble  birth  distinguished  themselves  in  the  field 
i  those  of  inferior  rank  by  being  well  armed  and 
on  horses ;  and  from  the  mode  of  warfare  then 
is  wellu  from  the^pecullariUes^adopted  in  the 

ention  of  gunpowder,  and  the  subsequent  cra- 
of  artillery  In  the  field,  deprived  the  heavy, 
cavalry  of  those  timet  of  all  the  advantages  it 
led  over  the  Infantry,  and  rendered  its  movements 
awkward  and  Inefficient,  it  was  reserved,  however,  for 
Gustavus  Adolphut  to  thow  the  real  utility  of  tin-  arm 
by  discovering  the  tervicet  on  which  It  thould  properly 
be  employed,  and  by  stripping  it  of  all  unnecessary  en- 
cumbrances to  supersede  by  rapidity  of  motion  the  value 
It  formerly  possessed  In  weight.  Since  that  time  cavalry 
has  often  turned  the  tcale  of  fortune  In  war:  the  battle 
of  Rossbach,  for  instance.  In  1757,  one  of  the  most  bril- 
liant victories  either  of  ancient  or  modern  times,  wat 
entirely  decided  by  this  arm. 

Modern  cavalry  consists  of  two  grand  classes — heart/ 
and  tight  hone  ;  which  are  again  susceptible  of  further 
subdivisions,  according  to  the  purposes  to  which  they 
are  subservient.  The  British  cavalry  consists  of  two 
regiments  of  life  guards,  the  royal  regiment  of  horse 
guards,  seven  regiments  of  dragoon  guards,  and  seventeen 
regiments  of  light  dragoons,  of  which  four  are  called 
hussars  and  four  lancers.  (For  the  history,  use,  ac- 
coutrements, and  arms  of  these  different  branches,  see  the 
separate  articles.)  A  regiment  of  cavalry  is  divided  Into 
four  squadrons,  and  each  of  these  Into  two  troops.  A 
troop  consists  of  HO  men ;  and  to  each  troop  there  it 
attached  a  captain,  a  lieutenant,  and  a  cornet. 

CAVATFNA.  (It.  dtmln.  of  cavata,  cut  qff.)  In 
Music,  a  species  of  air,  generally  short,  and  having  neither 
a  repeat  nor  second  strain,  often  inserted  In  obllgato  re- 
citatives. The  sudden  changes  from  recitative  to  a  mea- 
sured movement  and  the  reverse  are  useful  In  producing 
cxprestlon. 

CA'VEA.  (Lat.)  Id  Ancient  Architecture,  the  sub- 
terranean cells  In  an  amphitheatre  wherein  the  wild 
beasts  were  confined  In  readiness  for  the  fights  of  the 
arena.  In  tho  end,  the  amphitheatre  Itself,  by  syneclidoche, 
was  called  cavea:  in  which  sense  it  is  employed  by 
Ammianus  Marcelllnus :  "  Alter  In  amphithcatrall  cavea 
cum  adfuturus  spectaculis  introlret."  Lib.  xxix.  cap.  1. 

CA'VEAT.  In  Law.  a  notice  or  caution  giver,  by  a 
party  interested  to  a  judge  or  other  officer,  in  order  to 

in  the  spiritual  courts,  a 


CEMENT. 

febrifuga  and  mahogany  Itself  is  a  potent  febrifuge  :  that 
of  ledrela  toon  a  is  a  mo*t  valuable  tonic  In  the  Malayan 
archipelago ;  and  Khaya  tenegaUutit  yields  a  similar 
remedy  for  the  dangerous  fevers  of  the  Gold  Coast. 

CE'ILING.  ( Fr.  ceil,  a  canopy  or  covering.)  In  Archi- 
tecture, the  upper  horizontal  or  curved  surface  of  an 
apartment  opposite  the  floor,  usually  finished  with  plas- 
tered work.  In  executing  ceiling  the  best  mode  it  that 
in  which  the  sett Ir 
technically  called  j 
with  plaster  withe 
in  walls  left  for  paper. 

CELASTRA'CEjE.  (Celastrui,  one  of  the  genera. ) 
A  natural  order  of  shrubby  Exogens.  formerly  confounded 
with  RhamnacciT,  but  *ei»arated  l»y  Brown,  chiclly  tiecaiue- 
of  the  relation  that  the  stamens  bear  to  the  petals  and 
the  different  salivation  of  the  calyx.  Allied,  according 
to  Brongniart,  to  Matpig 
small  order  which  scare* 

lastracex  are  natives  of  the  warmer  climates, 
of  the  tropics,  and  their  general  characters  appear  i 
a  ttimulatinR  acrid  nature  :  none  of  any  popular  Interest. 

CE'LERES.  (Lat.celer.wj7i.)  In  Ancient  Hittory. 
the  body  of  cavalry  instituted  by  Romulus  when  he  settled 
the  constitution  of  Rome.  They  consisted  of  those  among 
the  citiseut  who  were  rich  enough  to  furnish  a  horse. 
They  are  said  to  have  been  300  In  number,  and  to  have 
been  subdivided  Into  three  centuries,  under  the  nams 
of  Ramnes,  Titienses,  and  Luceres  ;  but  this  teens  to 
proceed  on  the  false  supposition  that  the  three  tribes 
known  by  these  names  were  among  the  institutions  ot 
Romulus.  The  number  of  the  centuries  of  the  Celeres 
was  raited  to  tlx  by  Tarquinius  Pritcus :  this  wat  the 


ion 

CAVE'TTO.  (Lat.  cavus,  AoZW.)  In  Architecture, 
a  hollowed  moulding,  whote  profile  it  a  quadrant  of  a 
circle :  It  it  principally  used  In  cornices. 

CA'VIA.    The  Llnniean  generic  name  of  a  Cuvicrian 

/M^and  C«d^laralnC,Udlng  ****  glI,ne**P,g»  ~* ',«*OK//' 

CAVlA'RlT  The  salted  roe  of  the  sturgeon,  much 
esteemed  by  the  Russians  as  an  article  of  food,  and  fre- 
quently brought  as  a  delicacy  to  this  country ;  it  is  an 
oi I v  tin wholt*sornc  Article* 

CA' VICORNS,  Caricomia.  (Lat.  cavut,  hollow,  and 
cornu.  horn.)  The  name  of  the  tribe  of  Ruminants 
comprehending  those  which  havo  the  horns  hollowed 
out  like  a  theath  and  implanted  on  bony  processes  of  the 
os  frontls,  as  in  tho  antelope. 

CA'VITARIES.  Entozoa  cavitaria.  (Lat.  cavitas,  a 
hollow.)  Intestinal  worms,  or  Entosoa,  which  have  an 
intestinal  canal  floating  in  a  distinct  abdominal  cavity. 

CAY'MAN.  or  CAIMAN.  A  name,  tayt  Man-grave, 
applied  to  the  crocodiles  by  the  negroet  of  Congo.  Ac- 
cording to  Bontius  it  was  originally  derived  from  an  east- 
ern dialect  {per  totam  Jndiam  cayman  audit ) .  It  appeart, 
however,  that  Marcgrave  it  correct ;  for  the  negroet  in 
the  West  Indies  have  been  heard  to  call  the  crocodiles 
which  they  have  seen  there  for  the  first  time  caiman  ; 
and  the  name  has  been  diffused  over  the  new  continent 
by  the  negroes,  and  applied  to  most  of  the  American  species 
indiscriminately.  It  Is  restricted  by  Cuvler  to  the  alli- 
gators.  See  AtLtaaTon. 

CE'DREL.VCBJE.  (Cedrela,  one  of  the  genera.) 
A  very  Important,  though  tmall,  natural  order  of  plant*, 
allied  to  Si'  liars, r,  from  which  they  differ  in  having 
winged  Indefinite  seed.  Most  of  the  species  are  trees  of 
large  size.  Strietenia  mahogani  yields  mahogany,  in  the 
woods  of  the  Spanish  main ;  Chloroxyton  twietenia, 
Indian  satin-wood  ;  while  the  yellow  wood  and  the  cellar 
of  New  Holland  arc  the  produce  of  others.  In  general 
their  bark  is  powerfully  astringent ;  that  of 


origin  of  the  Equitet  or  knights, 1 
a  separate  class  of  citizens. 

CE'LIBACY.  (Lat.  csrlebs,  unmarried.)  The  legal 
condition  of  unmarried  persons.  This  condition  was 
subjected  by  the  lawt  of  the  Roman  emperor*  to  a  variety 
of  penal  consequences.  The  most  remarkable  of  their  en- 
actments, and  that  on  which  the  subsequent  jurisprudence 
on  this  subject  was  in  a  great  measure  founded,  was  the 
Lex  Julia  or  Papia-Poppara,  enacted  undrr  the  author- 
isation of  Augustus.  By  these  law  *  unmarried  persons 
could  receive  nothing  by  will  from  strangers,  and  were  sub- 
jected to  many  other  legal  disabilities  (see  Law,  Roman  )  . 
from  which,  however,  they  were  successively  relieved  by 
later  laws  passed  in  the  decline  of  the  empire,  and  especially 
after  the  mistaken  zeal  of  the  Christian  divines  of  that 
age  had  Invested  celibacy  with  attributes  of  sanctity.  It 
was  at  an  early  period  in  the  history  of  the  Christian 
church  that  ministers  were  exhorted  to  celibacy  by  those 
who  laid  claims  to  a  higher  degree  of  sanctity.  At  the 
Council  of  Nice,  in  a.  d.  325,  tho  proposition  to  enforce  it 
as  a  general  law  was  rejected.  But  at  that  of  Aries,  in 
340,  it  was  adopted  ;  married  persons  being  indeed  held 
admissible  Into  the  church,  but  only  on  the  terms  of  se- 
parating from  their  wives  on  ordination.  It  had  become 
the  common  practice  of  the  Latin  church  in  the  reign  of 
Gregory  the  Great  (end  of  the  6th  century),  and  was 
more  fully  enforced,  after  a  period  of  relaxation, 
11th-  It  was  proposed  to  the  Council  of  Trent  by  t 
V.  (In  the  interim),  that  married  priests  should 
their  wives  ;  but  this  was  rejected.  In  the  ( 
celibacy  was  ordained  for  bishops  at  the  council  of ' 
A.  u.  605  ;  but  clergymen  below  the  degree  of  episcopacy 
are  allowed  to  marry.  Hence  the  higher  dignities  of  that 
church  are  necessarily  filled  by  monks. 

CELL.  (Lat.  cells.)  In  Ancient  Architecture,  the 
part  of  a  temple  within  the  walls  ;  also  called  the  naos. 
The  part  of  the  temple  in  front  of  the  cell  was  called  the 
prxtnaoi.  and  that  in  the  rear  the  potticum. 

CE'LLAR,  (Fr.cellicr.)  In  Architecture,  the  lower 
story  of  a  building,  when  wholly  or  partly  under  the  levoi 
of  the  ground. 

t  E'LLKl'ORES.  CELLEPOR.E.  (Lat.  i  -ella,  „  « -//.- 
norus,  a  pore.)  A  genut  of  flexible  cellular  Polyps, 
including  those  In  which  each  of  the  cells  It  pierced  with 
a  minute  pore. 

CE'LLl'LAR  TISSUE.  A  substance  consisting  of 
little  bladders  or  vesicles  of  various  figures  adhering  to. 
gether  in  masses.  It  constitutes  the  principal  part  of  nil 
plants,  and  may  be  regarded  as  an  organic  basis,  into 
which  other  kinds  of  tissue  are  Introduced,  or  from  which 
they  arc  created.  It  exists  exclusively  in  the  embryo  of 
a  plant  until  vitality  has  been  excited,  and  new  forms  of 
tissue  developed  In  consequence.    See  Botaky. 

CEME'NT.  (Lat.  cementum.)  In  Architecture,  the 
medium  for  causing  the  adherence  of  stones  or  bricks  to 
each  other,  formed  of  lime,  sand,  and  water.  The  best 
cement  I*  obtained  from  limestone,  in  preference  to 
chalk  ;  and  the  sand  best  adapted  to  the  formation  of  it  ia 
that  of  a  river,  called  drift  sand. 

Cemk'nt.  In  Anatomy,  the  substance  which  joint 
together  the  plates  of  compound  teeth,  like  those  of  the 
elei  hant,  and  which  fills  up  the  folds  and  cavities  in 
teeth  of  Ruminants  and  Pachyderms  :  and  which  i 
all  that  part  of  a  simple  tooth  which  is  not  i 
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CEMENTATION 

enamel.     The  cement  is 
.  by  the  presence  of  the  Pui 
idt,  Pakker's.    See  SiffUtti 
CEMENTA'TION.    When  a  solid  body  issurrounded 
bribe  powder of  other  substances,  aud  the  whole  heated  to 
rtdae**.  the  proceu  is  termed  cementation.    Iron  it  Mid 
n  be  converted  Into  Heel  by  cementation  with  charcoal. 
IY. 

ea  where  the  dead  ore  interred.  TL 

of 

the  more  modern 
of  Piia  ii  parti- 
by  the  beauty  of  .lu  form  and 
ii  early  Italian  Gothic.  It  U  490  feet 
wide,  and  GO  feet  high,  cloistered  r  mod  the 
"  contains  50  ship-loads  of  earth ,  which  the 
Ptsans  brought  from  Jerusalem.  It  was  long  matter  of 
complaint  and  regret  that  England  possessed  no  public 
cemeteries  ;  and  In  the  year  1832  a  company  wai  formed 
in  London  with  the  ? lew  of  supplying  this  dciideratum. 
The  Land  selected  for  the  first  experiment  contains  in  ex- 
tent about  AO  acres,  and  It  situated  at  Kensal  Green  on  the 
south  of  the  Harrow  road.  This  receptacle  for  the  dead 
is  denominated  "  All  Souls  Cemetery ;  and  whether  we 
regard  the  good  taste  or  the  public  spirit  displayed  by 
it*  projectors,  it  is  well  entitled  to  the  support  of  the  com- 
munity. (See  the  British  Cyclopaedia.)  Since  that  time 
various  cemeteries  have  been  designed  and  formed  in 
dinYn  ot  part*  of  the  country ;  and  there  is  every  ground 
to  believe  that,  independently  of  other  advantages,  the 
benefit*  which  cannot  fail  to  accrue  to  the  health  of 
Urge  towns,  particularly,  from  schemes  of  this  nature 
will  ultimately  lead  to  their  general  adoption.  In  the 
C<*npanwn  to  the  British  Almanac  for  1R39,  there  is  an 
excellent  description  of  the  Norwood  and  Highgate  ceme- 
teries, and  some  of  the  previous  numbers  of  the  same 
publication  contain  an  account  of  all  similar  works  in 
fcivUnd.  then  in  progress  or  completed 

CRNO'BIO.   A  term  invented  by  Mirbel  to  denote 
x  regular  fruit,  divided  from  the  base  into  several  acepha- 
pericarpia  ;  that  is  to  say.  pericarpia  not  mark 
immit  by  the  stigmatic  scar,  the  style  having 
at  their  base,  «' 
CB'NOTAPH.  (Gr. 

>,lD 

SOU.  InAnc  istory,  the  title  of  two  Roman 
for  the  purpose  of  taking 
' I  •*  register  of  the  number  and  property  of 
citizens.  But  their  powers  were  much  increased  sub- 
sequently, when  they  had  the  Inspection  of  the  morals  of 
the  citizens  committed  to  them,  with  authority  to  degrade 
senators  and  knights  from  their  respective  orders,  and 
remove  other  citizens  from  their  tribes,  depriving  them 
of  all  their  privileges  except  liberty  ;  which  was  termed 
Making  them  -fcrarians.  They  had  also  the  power  of 
making  contracts  for  public  buildings  and  the  supply  of 
victims  for  sacrifices. 

The  office  of  censor  was  not  a  permanent  one,  but  was 
r  mewed  from  time  to  time,  as  its  functions  were  felt  to 
be  needed  in  the  state.  It  was  always  filled  by  consulars 
of  tbe  highest  merit,  and  was  esteemed  an  honour  even 
greater  than  that  of  the  consulate  lUelf :  no  person  might 
be  twice  Invested  with  it ;  and  if  one  of  the  censors  died, 
another  was  not  substituted  In  his  room,  but  his  surviving 
colleague  was  obliged  to  resign.  The  office  of  censor  was 
abolished  under  the  emperors,  who,  however,  exercised 
the  greater  part  of  its  functions.  It  was  attempted  to  be 
revived  in  the  person  of  Valerian  by  Decius,  but  be  was 
cut  oft*  before  be  could  accomplish  his  purpose. 

CE'NSUS.   In  Ancient  History,  a  population  return 
of  the  Roman  citizens,  including  a  valuation  of  each 
man's  property,  and  a  registration  of  bis  tribe,  family 
children,  and  servants. 

The  secondary  senses  of  the  word  are,  a  tax  levied 
according  to  the  above-mentioned  valuation ;  and  the 
amount  of  any  individual's  property.  A  senator's  census 
was  the  amount  of  property  necessary  for  a  member  of  the 
senate,  which  was  equal  to  between  fiono/.  and  7000/.  of  our 
m  mrj  ;  but  this  was  raised  by  Augustus  to  about  10,0007. 
A  knight  s  census  was  something  more  than  3000/. 

The  term  census.  In  modern  political  phraseology, 
of  the  Inhabitants  of  a  country ; 
*l*3l  ^  KnB,,u,d  ky  »ct  of  parliament 

In  Greek  Mythology,  a  fabulous  race 
and  half  horse,  who  are  said  to  have 
part  of  Thcssalr,  and  waged  constant  war  with 
e  tribe  of  Lnpiths*. 
CENTAU'RUS,  the  CENTAUR.  One  of  the  forty- 
eight  ancient  constellations  fi  >nned  by  Ptolemy,  situated 
in  the  southern  hemisphere,  and  under  the  tail  of  Hydra. 
The  Centaur  is  represented  as  half  man,  half  hone  ;  the 
human  part  only  of  the  figure  is  visible  above  our  horizon. 

CE'NTERIKti.    (Lat.  centrum.)    In  Architecture, 
the  temporary  woodwork  or  framing  on  which  any  vaulted 
*ork  is  constructed ;  sometimes  called  also  a 
205 


CENTRAL  FORCE. 

CE'NTIGRADE  DIVI'SION.  The  division  Into 
grades  or  degrees  by  hundredth  parts.  A  unit  of  any 
denomination  being  divided  into  a  100  equal  parts,  forms 
a  centigrade  scale  ;  but  the  term  most  frequently  occurs  in 
scientific  works,  in  reference  to  the  French  division  of  the 
of  the 


>e  thermometer.  The  fixed  points  of  the  ther 
scale  are  the  points  at  which  water  frees es  oi 

"points  bem^^dc/tnto  I  1  CKi 'decrees*  th! 
scale  is  formed.    In  Fahrenheit's  scale,  whicl 


these  two  points  being  divided  into  a  100  degrees,  the 
is  formed.  In  Fahrenheit's  scale,  which 
is  usually  applied  to  the  thermometer  In  this  country,  the 
same  distance  Is  divided  into  180  degrees ;  a  degree  of  the 
centigrade  scale  is  therefore  greater  than  a  degree  of 
Fahrenheit  in  the  proportion  of  180  to  100.  or  of  9  to  ft. 
Any  number  of  degrees,  therefore,  on  the  centigrade  scale, 
being  multiplied  by  9 and  divided  by  ft,  will  give  the  equi- 
valent number  of  degrees  of  Fahrenheit.  But  In  comparing 
temperatures  expressed  by  the  two  scales,  it  is  necessary 
to  recollect  that  the  sero  of  Fahrenheit's  scale  is  not 
placed  at  the  freezing  point,  but  8*2°  below  it.  An  ex- 
ample will  best  show  how  this  is  to  be  taken  into  account. 
Let  it  be  required  to  express  on  Fahrenheit's  scale  the 
temperature  corresponding  to  10°  centigrade.  Here 
10x9  +  5=18;  to  this  add  32.  and  we  have  18+32—50; 
so  that  10  degrees  of  the  centigrade  scale  correspond  to 
50  degrees  of  Fahrenheit's. 

CE/NTIPEDE.  (Lat.  centum,  a  hundred,  and  pes, 
foot.)  The  name  of  the  Myriapodous  Insects  belonging 
to  tilt  genus  Scolopendra  of  Linnaeus.  They  are  wing- 
less ;  and  the  largest  species  possess,  when  full  grown, 
more  than  fifty  and  less  than  two  hundred  pairs  of  feet. 

CE'NTO.  (Gr.  ssrvfM,  a  patchwork  cloak  or  gar- 
mertt. )  A  word  employed  to  designate  a  collection  of 
separate  verses  from  the  works  of  one  or  more  poets, 
arranged  so  as  to  form  a  distinct  poem.  The  only  classical 
example  of  a  cento  left  to  us  is  that  of  Ausonius,  who 
composed  a  nuptial  idyll  out  of  Vlrglllan  verses ;  in 
which,  however,  the  words  are  also  perverted  into  a  I 
meaning.  In  his  prologue  to  this  piece  Ausoniu 
the  cento,  and  gives  rules  for  its  composition. 

CE'NTRAL  FORCE.  The  power  or  energy  in 
virtue  of  which  bodies  In  motion  tend  to  approach,  or 
recede  from,  a  centre.  Hence  central  forces  are  of  two 
kinds;  centrifugal  (Lat.  fugere,  to  avoid),  when  the 
moving  body  tends  to  recede  from  the  centre ;  and  cen- 
tripetal (Lat.  petere,  to  seek),  when  the  body  tends  to 
approach  it. 

It  is  a  general  law  of  matter,  that  all  bodies  tend  to 
move  in  a  straight  line ;  consequently,  when  a 
moves  In  a  curve,  there  must  necessarily  be  some 
which  acts  upon  it,  and  deflects  it  from  the  rectilinear 
direction,  and  constrains  it  to  move  In  the  curve ;  and  If 
this  force  were  removed,  or  its  action  suspended,  the 
body  would  immediately  fly  off  in  a  straight  line,  forming 
a  tangent  to  the  curve  at  the  point  in  which  it  was 
moving  when  the  force  ceased  to  act  A  stone  whirled 
rapidly  round  the  hand  in  a  sling  affords  a  familiar  illus- 
tration. The  effort  with  which  It  tends  to  fly  off  is  the 
centrifugal  force  .  the  reaction  of  the  hand,  communicated 
through  the  string,  may  be  regarded  as  a  centripetal 
force,  which  confines  the  stone  to  its  circular  path. 
When  the  string  is  let  slip,  the  centrifugal  force  Is  not 
counteracted,  and  the  stone  flies  off  in  the  direction  of 
the  tangent. 

The  laws  of  central  forces,  of  the  greatest  Importance  in 
the  theory  of  the  planetary  revolutions,  were  first  proposed 
by  Huygcns,  in  his  celebrated  work,  entitled  Horotoginm 
Oscillator  turn.  The  case  which  It  is  most  Important  to 
analyse  Is  that  of  a  body  moving  in  the  circumference  of 
a  circle  with  a  uniform  velocity.  To  find  an  expression 
for  the  centrifugal  force  of  a  body  revolving  uniformly  in 
the  radius  of  the  circle,  e  —  the  velocity 
of  tbe  body,  and  let  A  B  be  the  arc  de- 
scribed in  the  infinitely  small  time  /  ;  we 
have  then  (the  space  described  being  as 
the  velocity  and  tbe  time  of  description) 
AB  =  »(.  But  A B  being  by  hypothesis 
a  very  small  arc,  may  be  considered  as 
equal  to  its  chord,  which  is  a  mean  pro- 
portional bet  ween  the  diameter  2  r,  and 
versed  sine  A  C.    Hence,  A  C  ■  9  r  =  A  Bf  =  »»  fl, 

«      _    e*  i*  • 
and  consequently  A C  =  — -  .   Now  AC  is  the  effect 

produced  by  the  central  force,  or  rather  the  accelerating 
force  exerted  in  the  direction  of  tbe  centre  (that  which 
prevents  the  body  at  A  from  flying  off  in  the  direction  of 
the  tangent  A  D),  m  the  tunc  t j  and  tbe  accelerating 
force  being  measured  by  the  quotient  which  is  obtained 
by  dividing  twice  the  space  described  by  the  square  of  the 
time  (see  Dynamics,  Force),  the  accelerating  force  in 

SAC 

the  direction  of  the  centre  becomes  — — .  Calling  this 
central  force  /,  and  substitu,ting  for  A  C  its  value,  we 
find/=  -  ;  that  is  to  say,  the  central  force  of  a  body 


a  circle  with  a 


velocity  is  directly 
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proportional  to  the  square  of  the  velocity,  and  inversely 
a*  the  radius  of  the  circle. 

This  expression  mar  be  put  under  a  different  form. 
Let  t  -  the  time  required  to  describe  the  whole  circum- 
ference 2  <r  r,  and  we  hare  l*rr  =  »  f ;  whence  t>  =  2~ 

— 

Is  directly  as  the  radlui  of  the 
the  square  of  the  periodic  time. 

If  the  law  of  the  force  be  such  that  its  intensity  is  reci- 
procally proportional  to  the  square  of  the  distance  from 
the  centre,  then  the  squares  of  the  periodic  times  of 
two  bodies  describing  different  circles  about  the  same 
centre  are  proportional  to  the  cubes  of  the  distances. 
For  let  F  and  /be  the  two  forces,  V  and  •  the 
ot  the  two  bodies,  R  and  r 
T  and  /  the  time 
already  shown, 

but  by  hypothesis.  F  :/:  :  r3  :  R»; 

V  »*  . 

r3  :  R*  ; 

R  r 

■m      .      R3  r3 

,      .  T3 '  (* 

therefore,  TJ  :  O  :  :  RJ  :  r8  ; 

or  the  squares  of  the  times  are  as  the  cubes  of  the  radii. 
This  remarkable  property  was  discovered  by  Kepler  to 
belong  to  the  planetary  orbits.   See  Kepler's  Laws. 

When  a  point  Is  urged  by  one  accelerating  force  only, 
constantly  directed  towards  a  fixed  point,  the  path  will 
be  a  plane  curve,  and  the  areas  described  around  this 
point  by^the  radius  vector  are  proportional  to  the  times 

i.  Suppose  the  time  to  be 
to  equal  portions,  and  that 
In  the  first  portion  of  time  the  body,  In 
virtue  of  the  projectile  force  impressed 
on  It,  describes  the  line  A  B.  If  no 
other  force  acted  upon  It,  In  the  second 
onion  of  time  it  would  describe 
C  =  AB;  therefore,  on  drawing  the 
radii  AS,  B  S,  C  S.  to  the  centre  of 
force,  the  triangles  A  S  B  and  BSC 
would  be  equal.  But  suppose  the 
centra)  force  acting  on  the  body  while 
it  would  move  from  B  to  C  to  act  In- 
stantaneously at  R,  so  as  to  cause  the 
body  to  descend  through  B  V  :  draw  V  I)  parallel  and 
equal  to  B  C,  and  Join  B  D,  then  at  the  end  of  the  second 
portion  of  time  the  body  will  be  at  D.  Now  as  the  cen- 
tral force  acts  in  the  direction  B  V  In  the  plane  of  A  S  B» 
the  body  must  continue  to  move  In  that  plane;  and  on 
joining  C  D  and  S  D,  the  triangle  B  D  S,  on  account  of 
the  parallel  lines,  is  equal  to  B  C  S,  and  therefore  equal 
to  ADS.  In  like  manner  it  may  be  proved  that  If  K  bo 
the  point  at  which  the  bixly  arrives  at  the  end  of  the  third 
Instant,  the  triangle  D  E  a  is  equal  to  A  B  S.  Suppose, 
therefore,  the  number  of  the  triangles  to  become  Infi- 
nitely great,  and  their  areas  infinitely  small,  the  path  of 
the  body  will  become  a  curve  line ;  and  the  elementary 
spaces  being  proportional  to  the  elements  of  the  time, 
their  sums  or  integrals  must  continue  to  have  the  same 
proportion.   (Newton's  Principal,  Sect.  1 1.) 

It. mi  this  proposition  It  follows,  that  when  a  body 
describes  a  curve  In  virtue  of  a  central  force,  the  centri- 
fugal force  at  every  point  varies  as  the  cube  of  the  dis- 
tance from  the  centre,  whatever  the  nature  of  the  force 
by  which  It  is  attracted  to  the  centre  may  be.  For  let 
A  B  and  a  b  be  the  two  ares  described  at 
I  of  the  curve  in  the  infl- 
en,  by  the  proposition 
ASB=aS&.  But 
BC  and  be  respectively  perpen- 
dicular to  S  A  and  Sa, then  A  S  B=|A  8x 
BC,  and  aSizl  aS  X  6c;  hence  A  Sx 
BC=s  S  X  be,  and  B C*  :  be"  :  :  a  S3  : 
AS3.  Now  BC"»2ASxAC  (the 
square  of  A  C  being  neglected  as  Infinitely 
•mall),  and  be3  -i2a8  X  ac;  therefore,  A  S  x  A  C  :  a  S 
xo  c  :  :  a  S«  :  A  S»,  and  consequently 

But  A  C  is  the  measure  of  the  centrifugal  force  at  A,  and 
u  c  is  its  measure  at  a;  therefore,  denoting  the  distances 
at  these  points  by  R  and  r,  we  hare  the  centrifugal  force 

at  A  to  the  centrifugal  force  at  a,  as       :  — .   Hence  we 


may  perceive  the  reason  why  a  body  in 
rentre  of  force  ma 
from,  that  centre, 
orbits  about  the  si 
gravity,  to  vary  Inversely 


may  alternately  approach  to,  and  recede 
re,  as  the  planets  In  describing  elliptic 
•  sun.  Suppose  the  attrartlve  force,  like 
r  Inversely  as  the  square  of  the  distance 


disco  v  ere 
the  su 
t  llt> 
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from  the  attracting  point :  if  the  planet  approached  I 
times  nearer  to  the  sun,  the  attractive  force  would  i 
augmented  100  times  ;  but  the  centrifugal  force  woul 
become  1000  times  greater,  and  consequently  ther 
must  be  some  point  at  which  this  force  will  overcom 
the  former,  and  determine  the  planet  again  to  recede. 

The  doctrine  of  central  forces  has  its  principal  appli 
cation  in  astronomy.  By  the  comparison  of  a  grca 
number  of  planetary  observations.  Keple 
that  each  of  the  planets,  while  Its  distance 
is  variable,  moves  in  such  a  manner  that  a 
drawn  from  it  to  the  sun  descriljes  equal  ai 
times.  But  this  is  the  law  by  which  bodies 
the  influence  of  a  central  force  (as  is  d 
above).  It  follows,  therefore,  that  the  force  by  which  th 
planets  deacribe  their  orbits  is  a  central  force,  and  di 
retted  to  a  point  within  the  orbit.  Newton  demon 
strated  that  the  velocities  of  a  body  at  different  points  o 
the  curve  which  it  describes  about  a  centre  of  force,  an 
inversely  as  the  perpendiculars  drawn  from  the  eentn 
to  the  tangents  at  these  points.  The  comparison  of  thi 
proposition  with  the  elliptic  motion  of  the  planets  lead 
directly  to  the  conclusion  that  the  forces  by  which  thi 
planetary  motions  are  sustained  are  directed  to  th< 
centre  of  the  sun,  and  vary  inversely  as  the  squares  o 
the  distances  of  the  planets  from  that  body. 

Mathematicians  hare  investigated  the  orbits  which 
bodies  must  describe  under  various  hypotheses  respect- 
ing the  law  of  the  central  force,  and  they  have  found  that 
there  are  only  two  cases  In  which  a  system  of  bodies  like 
the  sun  and  planets,  mutually  attracting  each  other, 
could  permanently  exist.  One  of  these  is  an  imaginary 
case,  in  which  the  force  varies  directly  as  the  distance 
of  the  body  ;  the  other  Is  the  case  presented  by  nature, 
in  which  the  force  follows  the  inrerse  ratio  of  the  square 
of  the  distance.  In  all  other  cases  the  mutual  action 
of  the  bodies  would  produce  permanent  derangements, 
which  at  length  would  of  necessity  subrert  the  system. 

When  the  force  varies  inversely  as  the  square  of  the 
distance,  the  orbit  which  Is  described  about  a  fixed  centre 
must  necessarily  be  one  of  the  three  conic  sections  ;  but 
it  will  depend  upon  the  velocity  with  which  it  is  at  first 
projected  whether  the  orbit  be  an  ellipse,  a  parabola,  or 
an  hyperbola.  If  the  central  force  were  supposed  to  vary 
as  the  inverse  cube  of  the  distance,  a  body  would  describe 
a  circle  In  one  particular  case,  namely,  when  the  velocity 
of  projection  Is  equal  to  that  which  would  be  acquired  by 
railing  from  an  infinite  distance,  and  then  applied  in  a 
direction  at  right  angles  to  the  radius  rector.  In  all 
other  cases  it  would  describe  a  spiral, 
force  diminishes  more  rapidly  than  the  lnr< 
distance,  the  orbit  would 

that  if  the  solar  force  acted  according  to  a  law  of  this  sort, 
every  planet  would  at  length  either  fall  Into  the  sun,  or 
fly  off  to  an  infinite  distance.  (Principia,  Book  I.  See 
also  Herschel's  Astronomy,  Cab.  Eneyc.) 

CK'NTRK.  (Lat.  centrum.)  This  term  has  nu- 
merous applications  In  Geometry  and  Mechanics  :  thus, 
centre  of  a  circle,  or  of  an  ellipse,  is  the  middle  point  of 
any  diameter  ;  centre  of  a  curve  is  the  point  where  two 
diameters  intersect*  each  other ;  and  in  mechanics  we 
s|>eak  of  centres  of  attraction,  convi 
gravity,  percussion,  oscillation.  &e. 

LVntrb  or  Attraction,  also  called  Centre  of  Gravi- 
tation, Is  the  point  to  which  bodies  tend  in  consequence 
of  the  action  ofgravity. 

Ce/ntrk  or  Convkbrion  Is  the  point  in  a  body  about 
which  it  turns  when  a  force  is  applied  to  any  part  of  it, 
or  unequal  forces  to  Its  different  parts.  For  example, 
suppose  a  rod  laid  on  a  table  to  be  struck  near  one  ex- 
tremity in  a  direction  perpendicular  to  its  length  ;  the 
rod  will  turn  round,  but  there  will  be  oue  point  in  It 
which  remains  at  rest,  or  about  which,  as  a  centre,  the 
other  points  turn.   This  point  is  the  centre  of  conversion. 

Ce'ntrj  or  KqciLiBRiLM  of  a  system  of  bodies  is  a 
point  such  that  if  the  system  were  suspended  from  it, 
the  whole  would  remain  in  equilibrium.  Thus,  the  ful- 
crum or  point  of  support  of  a  lever  is  its  centre  of  equi- 
librium. 

CK'NTRK  or  Gravity.  A  term  employed  in  Me- 
chanics to  denote  a  certain  point  in  the  interior  of  a 
body,  or  system  of  bodies  connected  with  each  other  in 
an  invariable  manner,  so  situated  that  any  plane  what- 
ever which  passes  through  it  divide*  the  body  into  two 
segments  of  which  the  weights  are  exactly  equal. 
Hence,  if  the  centre  of  gravity  of  anv  body  or  system  of 
bo  sustained,  the  whole  will  remain  at  rest;  for 


'apidly  than  I 

Id  in  all  cases  describe  a  spiral  ;  so 


the  weights  on  both  sides  of  a  vertical  plane  passing 
through  the  point  of  support  being  equal,  the  body  can 
have  no  tendency  to  angular  motion. 

Let  there  be  a  system  of  bodies  A,  B,  C,  D,  E,  placed 
horiionUlly  In  the  same  straight  Une, 

SAB        O        C        D  B 

■— — ■   —  ■ 

and  connected  with  each  other  in  an  Invariable  manner  ; 

O  to  be  the  centre  of  gravity  of  the  system : 
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by  the  definition  of  the  centre  of  gravity,  if  the  system  it 
supported  at  O,  the  weight*  on  both  sides  of  O,  or  the 
rflbrt  which  the  bodies  make  to  turn  about  that  point,  on 
Vt-  -it--  sides  of  ().  exactly  counterbalance  each 

<xher.  and  the  whole  will  remain  at  rest.    But  the  effect 
of  A  In  turning  the  tyitem  about  O  depends  on  the 
-  of  matter  In  A.  and  its  distance  from  O,  or  the 
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T  l  .  >i   !  _/  a'  A+fr'B  +  c'C  +  Ac.  , 

Take  also  x--      -  -_+  the  cen- 


of  the  arm  of  the  lever  at  the  extremity  of  which 
The  whole  effect  of  the  body  All  " 


I  to  the  mui  of  A  multiplied  into  the  length 
line  O  A.   The  same  reasoning  obviously  applies 
of  the  other  bodies,  B,  C,  D,  and  E  ;  conse- 
letters  to  represent  the  masses  of 
respectively,  we  hare,  by  the  definition, 

A'O  A  +  B'O  B  =  COC  +  DOD  +  E'O  E. 
Now  suppose  it  were  required  to  determine  from  this 
property  the  position  of  the  centre  of  gravity  of  the 
united  bodies,  or  its  distance  from  a  given  point  S  in  the 
same  straight  line:  on  making  SA  =«,  S  11  =  6,  8C=c, 
SDrrf,  2>  E  =  r.  and  the  unknown  distance  S  0=x.  we 
shall  have  OAbi- a,  OB=i- b,  OC=c-r,OD- 
d  —  x,  and  O  E  =  c  —  x.   Therefore  by  substitution. 
A  (x-«)  +  B  (x-A)  -  C  (c-»)  +  D  (d-x)  +  B(c-x) ; 
and  by  transposition. 

(A+B  +  C  +  D  +  E)  x=a  A+6B+cC+rfD+rE» 
a  A+AB  +  cC  +  d  JJ  +  e  E 
xcs      A+B+C+D+E  ; 
that  is  to  say,  the  distance  of  the  centre  of  gravity  of  the 
given  system  from  a  given  point  is  equal  to  the  sum  of 
the  products  of  all  the  masses  Into  their  distances  from 
th«  point  divided  by  the  sum  of  the 

It  is  obvious,  from 
effect  of  all  the  bodies  to 
S,  is  the  same  as  if  they  were  all 
r  gravity  C 


the  equation  now  given,  that  the 
to  produce  motion  about  the  point 


'fhattbe 


If  tx  ;  exactly  the  same,  whatever  may  be 
bodies  belonging  to  the  system ;  and  as 
body  may  be  regarded  as  composed  of  elemenUry 
:ies,  the  reasoning  which  applies  to  a  system  of 
(articles,  connected  with  one  another  In  an  invariable 
manner,  also  applies  to  solid  bodies  of  any  kind. 
The  hodies  composing  the  system  have  been  supposed 
s  arranged  in  a  straight  line ;  but  the  centre  of  gravity 
be  found  precisely  in  the  same  manner,  whatever 
relative  situations  may  be.  Suppose  them  to  be 
situated  all  in  the  same  plane,  and 
that  their  centre  of  gravity  is  0, 
the  position  of  which  it  is  required 
to  find.  Let  P  Q  be  any  straight 
line,  in  the  same  plane  with  the 
bodies,  passing  through  O  ;  then  in 
order  that  there  may  bo  no  ten- 
dency  to  motion  about  the  line 
.  P  Q,  the  sum  of  the  products  of  all 
the  bodies  on  one  side  of  P  Q  into 
their  respective  distances  from  that  line,  must  be  equal 
to  the  sum  of  the  products  of  all  the  bodies  on  the  other 
•Me  of  P  Q  into  their  respective  distances.  If,  therefore, 
s  T  be  a  straight  line  parallel  to  P  Q.  and  if  the  distances 
of  A.  B,  C.  Ac  from  S  T,  be  denoted  respectively  by  a, 
b.  e,  Ac.,  and  the  distance  of  0  from  the  same  Une  by  x, 


tre  of  gravity  Is  In  a  plane  parallel  to  the  first  of  the  two 
given  vertical  planes,  and  distant  from  it  by  the  line  r* . 

In  the  intersection  of,  these  two  planes,  take  a  point 
distant  from  the  second  vertical  plane  by  a  quantity  i"~ 
a"  A  4*  b"  B  +  d'  C  +  Ac. 
A  +  B  +  C  +  Ac. 


this  point  will  be  the  centre 


of  gravity  of  the  given  bodies. 

In  the  notation  of  the  differential  calculus,  these  for- 
mulas are  expressed  as  follows :  —  Let  d  m  be  the  element 
of  the  mass,  the  co-ordinates  of  which,  referred  to  three 
rectangular  planes,  are  x,  y,  a  ;  and  let  the  distances  of 
the  centre  ol  gravity  of  the  ma*»  from  the  same  planes 
beje^pectively^X^Y.^Z  ;  then  the  position  of  that  centre 

The  determination  of  the  centre  of  gravity  of  solids  In 
general  requires  the  application  of  the  integral  calculus, 
and  is  sometimes  effected  with  considerable  labour : 


there  are,  however,  many  particular  cases  in  which  it  is 
known  immediately,  and  requires  no  calculation.  Thus, 
the  centre  of  gravity  of  a  sphere  or  ellipsoid  is  evidently 
at  the  centre  of  the  figure  ;  that  of  a  paralleloptped  Is  at 

f  its  four  diagonals  ;  that  of  a 


the  middle  of  its  axis, 
vuy  01  a  circle  or  ellipse  is  also  at  the 
e ;  and  that  of  a  parallelogram  at  the 


at 

rirt 


a  A  +  b  B  +  c  C  4-  Ac 

A  +  B  +  C  +  Ac.  ' 

t  yet  aire  us  the  centre  of  gravity ;  but  it 
give*  its  distance  from  a  given  straight  line  S  T.  and 
consequently  gives  the  position  of  the  straight  line  PQ, 
in  which  the  centre  of  gravity  is  situated.  If  then  we 
Jraw  another  line  S'  T\  and  denote  its  distances  from 

.,_o'A+yB  +  CC  +  Ac.  . 
A  +  B+C  +  Ac.  1 
uid  consequently  the  position  of  another  straight  line 
1*  Q*  passing  through  the  centre  of  gravity,  and  parallel 
refore,  the  centre  of  gravity  Is  given  by 
of  the  two  straight  lines  PQandP'  Q'. 
,  >se  the  bodies  composing  the  system  not 
to  be  situated  all  in  the  same  plane.  In  this  case,  the 
(ituation  of  each  of  the  given  bodies  must  be  referred  to 
three  planes  given  in  position  ;  and  it  is  most  convenient 
if>  assume  three  planes  which  intersect  each  other  at 


the  common  intersection 
cylinder  with  parallel  end 
The  centre  of  gravity 
centre  of  the  figure 

intersection  of  its  diagonals.  The  centre  of  gravity  of  a 
straight  line  is  at  the  middle  of  the  line,  whence  we  easily 
find  that  of  the  perimeter  of  any  polygon.  "  When  the 
body  can  be  divided  into  two  parts,  their  common  centre 
of  gravity  may  be  found  by  dividing  the  distance  between 
the  centres  of  gravity  of  the  two  parts  in  the  reciprocal 
proportion  of  their  weights.  This  principle  may  be  ex- 
tended to  bodies  which  are  more  complex.  Thus  the 
centre  of  gravity  of  two  portions  being  determined,  they 
may  be  conceived  to  be  united  in  .that  point,  and  con- 
nected w  ith  a  third  portion,  and  the  centre  of  the  three 
portions  found.  All  these  again  may  be  supposed  col- 
lected in  tliis  last  point,  and  made  to  balance  against  a 
fourth  portion,  and  their  common  centre  of  gravity  com- 
puted. In  this  way  the  process  may  by  successive  steps 
be  carried  to  any  extent,  and  whatever  order  is  followed 
the  result  will  be  always  the  s 
q/  An/.  Phil.) 

The  centre  of  gravity  of  a  triangle  is  In  the 
line  drawn  from  any  one  of  it*  angles  to  bisect  the  op- 
posite side,  and  at  the  distance  of  two  thirds  of  the  whole 


I ;  one  of  them  horizontal,  and  consequently 
toe  ocner  two  vertical.  Let  the  distances  of  the  given 
N*h>s  A.  B,  C,  Ac.  from  the  given  horizontal  plane  be 
respectively  a,  b,  c.  Ac. ;  their  distances  from  one  of  the 
Terttcal  planes  er",  V,  c*,  Ac. ; 
»",  e",  Ac. ;  then,  if  we  take 


«A+  »_Bjf  c  C  +  Ac. 
A+B  +  ?J  +  Ac.  • 


the  centre  of 
Unce  x  from 
*T7 


vity  Is  in  a  horizontal  plane,  at  the  dis 


line  from  the  vertex.  The  centre  of  gravity  of  a  pyramid 
is  in  the  straight  line  drawn  from  the  vertex  to  the 
centre  of  gravity  of  the  base,  and  at  three  fourths  of  the 
distance  of  this  line  from  the  vertex.  The  centre  of 
gravity  of  a  hemisphere  is  in  the  diameter,  and  at  the 
distance  of  five  eighths  of  the  radius  from  the  summit. 

The  centre  of  gravity  of  irregular  bodies  may  be  found 
mechanically  in  various  ways.  If  the  body  be  poised  in  two 
different  positions  on  a  sharp  edge,  the  vertical  drawn 
from  the  point  of  intersection  will  pass  through  the 
centre  of  gravity.  Or  if  a  loose  thread  or  string  have  Its 
ends  fastened  to  two  distinct  points  of  the  body,  and  the 
body  be  thus  suspended  in  two  different  positions  from  a 
fixed  point,  the  verticals  let  (all  from  this  will  cross  In 
the  centre  of  gravity. 

It  is  a  remarkable  property  of  the  centre  of  gravity, 
that  If  a  plane  figure  be  generated  by  the  revolution  of  a 
given  line,  or  a  solid  by  the  revolution  of  a  given  plane 
figure,  the  area  in  the  first  case,  or  the  volume  In  the 
second,  Is  equal  to  the  product  of  the  generating  quantity 
Into  the  length  of  the  line  described  by  its  centre  of 
gravity.  This  property,  which  is  frequently  of  use  in 
determining  the  quadrature  of  curves  and  the  cubature  of 
solids,  is  called  ituldin's  theorem ;  though  it  is  found  in 
the  Collections  o/  Pappus. 

Another  elegant  geometrical  property  of  the  centre  of 
gravity  is,  that  in  any  given  plane  the  sum  of  the  squares 
of  the  distances  of  any  number  of  physical  points  from 
their  common  centre  of  gravity,  is  less  than  the  sum  of  the 
squares  of  their  distances  from  any  point  in  the  circum- 
ference of  a  circle  described  about  that  centre,  by  the 
square  of  the  radius  multiplied  by  the  number  of  those 
points.  Hence  It  follows  that  the  sum  of  the  squares 
of  the  distances  ^of  any  number  of  points  from  their 

For  a  complete  explanation  oftoe  method  of  applying 
the  calculus  to  the  determination  of  the  centre  of  gravity 
of  bodies,  we  refer  to  the  Trailt  de  Mfcaniqueot  Poisson, 
torn.  1.  The  subject  necessarily  occupies  a  part  of  every 
work  on  statics. 

Ce'ntr*  or  Gykation  of  a  body,  or  system  of  bodies,  it 
a  point  In  which  if  the  whole  mass  were  collected,  a 
force  applied  at  any  distance  from  the  axis  of  suspension 
to  the  mass  thus  collected  the  same 
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CENTRE  OF  OSCILLATION. 

angular  velocity  that  it  would  hare  communicated  to  the 
system  in  it*  first  condition. 
It  is  evident  from  the  definition  that  the  point  in 
must  have  this  property,  that  if  the  whole  mass 
united  in  it,  the  moment  of  inertia,  or  the  power  of 
;  the  effort  of  any  force,  will  be  the  same  as 
i  of  the  body  in  its  first  state.  Let. 
therefore.  A,  B,  and  C  be  a  system  of  bodies, 
connected  in  an  Invariable  manner,  and  turn- 
ing about  an  axis  P.  Let  a,  b,  and  e  be  the 
respective  distances  of  A,  B,  and  C  from  P ; 
and  conceive  X  to  be  another  body  placed 
at  a  distance  z  from  the  axis,  such  that  its  mo- 
ment of  inertia  is  equal  to  the  moment  of 
inertia  of  A.  Then,  by  the  principles  of  me- 
chanics, the  moment  of  inertia  of  A  is  A  •  a1, 
and  that  of  X  is  X-x*  ;  therefore,  by  hypo- 
thesis, X'x'aA  a1.  In  like  manner,  conceive 
another  body  Y  to  be  placed  at  the  distance  x  from  the. 
axis,  such  that  its  moment  of  inertia  Is  equal  to  that  of 
B,  or  such  that  Yx»  —  B6»;  and  let  a  third  body  Z  be 
placed  at  the  same  point,  such  that  Z  i'=  C  c'.  Taking 
the  sums  of  these  equals  wo  have  (X  +  Y  +  Z)!1" 
h-d*  +  B*A*  +  Cca.  Now  in  this  equation  we  are  at 
liberty  to  give  cither  toX  +  Y  +  Zortox  any  value  we 
please.  Let  us  then  suppose  X+Y+Z=A+B+C 
(which  is  evidently  the  same  as  supposing  all  the  matter 
In  the  system  united  at  the  point  whose  distance  U  x), 
and  we  shall  have 

/Aq»  +  B-62  +  Og\j 
V      A+B+C  ) 


Centre  op  Oscillation  is  that  point  in  a  body,  os- 
"I  a  fixed  axis,  into  which  if  the  whole  mass 
»  body  would  vibrate  through  a  given 
angle  by  the  force  of  gravity  in  the  same  time  as  in  its 
first  condition. 

In  order  to  find  the  point  having  this  property,  con- 
ceive the  weights  A,  B,  and  C  fixed  to  a  slender  in- 
flexible sod,  vibrating  about  the  point  S,  the 
centre  or  oscillation  being  at  O.  In  every 
position  of  the  system,  the  tangents  to  the 
arcs  which  the  bodies  respectively  describe 
make  equal  angles  with  the  horiion  ;  conse- 
quently the  bodies  are  all  urged  by  the  same 

riroportlon  of  the  total  force  of  gravity.  But 
f  the  bodies  had  not  been  connected  with 
each  other,  their  descent  through  similar 
arcs,  A  E,  B  F,  C  H,  in  the  same  interval  of 
time,  would  require  the  accelerating  forces  to 
be  proportional  to  those  arcs,  or  to  SA,  SB, 
S  C.  Let  S  O,  therefore,  represent  the  accelerating  force 
at  O ;  then  A  O  and  B  O  will  denote  the  excess  of  the 
force  by  which  A  and  B  are  respectively  accelerated,  and 
C  O  the  excess  of  the  force  by  which  C  is  retarded.  But 
the  effects  of  these  forces  on  the  motion  of  the  system 
must  be  proportional  to  the  weights  of  the  bodies  ;  and 
by  the  principles  of  the  lever,  they  must  also  be  propor- 
tional to  the  respective  distances  of  the  bodies  from  the 

Elnt  of  suspension.  They  arc  consequently  represented 
A  •  S  A  •  A  O,  B  •  8  B  •  B  O,  and  C  •  S  C  '  C  O.  But 
s  accelerating  action  at  the  centre  O  must  necessarily 
be  equal  to  that  of  retardation  ;  consequently  ASA*  AO 
+  B*SB'BOa>C-SC-CO.  Now  let  8  A  =  n, 
SBai,  SCaf,  and  S  O  =/,  and  the  equation  becomes 
by  substitution  A  •  a  (/-a)  +  Bo(/-©)-Cc 
(c-/).  or  (A'«+B-6  +  C-e)/-A  a«  +  B  ^  + 
C  •  c* ;  whence 

J  ~  A  a  +  B'6+  C  c  ' 

that  is  to  say,  the  distance  of  the  centre  of  oscillation 
from  the  point  of  suspension,  or  the  length  of  the  simple 
pendulum  which  vibrates  In  the  same  time  with  the 
compound  body.  Is  found  by  taking  the  sum  of  the  pro- 
ducts of  the  weights  into  the  squares  of  their  distances  from 
the  axis  of  the  pendulum,  and  dividing  this  sum  by  the 
sum  of  the  products  of  the  weights  into  their  distances 
simply. 

Though  the  system  has  here  been  supposed  to  be 
formed  of  separate  bodies,  the  principle  is  universal,  and 
applies  to  bodies  of  any  form.  Let  d  m  represent  an 
element  of  the  body,  and  x  Its  distances  from  the  point  of 

/x  dm 

It  may  be  remarked,  that  the  denominator  A  •  a  +  B  •  6 
+  C  •  c  is  equal  to  ( A  +  B  +  C)  •  S  G.  the  point  G  being 
the  centre  of  gravity  of  the  bodies.  Now  if  we  denote  tho 
distances  of  A,  B,  and  C  from  the  centre  of  gravity  G  by 
a  -  .  y  respectively,  and  make  SGs»A,  we  shall  have 
a  =  h  —  m,  A  =3  h  —  $,  and  c  «=  h  +  y  ;  whence  by  invo- 
lution and  substituting  in  the  numerator,  and  observing 
that  A«+  B,9-Cy  =  0,wtshalluud  Aa*+  B  •  6»  + 
2M 


CENTRIFUGAL  MACHINE. 

C-  c*  =  A'(A  +  B  +  C)+  A  «»+  B  -/S«  +  C  •  y*  ;  ther, 
fore,  since  OG  =  SO  —  SG  -/—  A, 

OGaA-'','iB'ttC'>1 
(A+B  +  OSC  ' 

an  equation  which  gives  the  distance  of  the  centre  of  o 
dilation  from  the  centre  of  gravity. 

This  last  equation  indicates  a  very  remarkable  proper; 
of  the  centre  of  oscillation.  As  the  two  quantities  O 
and  S  G  may  change  places  without  disturbing  tl 
equality.  It  follows  that  the  centre  of  oscillation  and  tl 
point  of  suspension  are  interchangeable  :  in  other  word 
if  the  system  were  suspended  from  O,  it  would  vibra 
exactly  In  the  same  time  as  when  suspended  from  ! 
This  property  was  noticed  by  Iluygcns,  and  was  fir 
practically  applied  to  the  purpose  of  finding  the  lengt 
»of  the  seconds'  pendulum  by  Captain  Kater.  The  aj 
plication  is  made  as  follows  :  —  Let  a  bar  of  iron,  for  oj 
ample,  about  four  feet  long,  be  suspended  from  a  poii 
A,  at  the  distance  of  four  or  five  inches  from  one  of  1 
extremities,  and  observe  the  number  of  vibrations 
makes  in  a  given  time.  Then  suspend  it  from  anoth< 
point  B.  near  its  other  extremity,  and  let  the  point  < 
suspension  B  be  moved  backwards  or  forwards  till 
makes  exactly  the  same  number  of  vibrations  in  a  give 
time  as  when  suspended  from  A.  Then  the  distam 
between  A  and  B  is  the  length  of  the  Isochronous  simp! 
pendulum. 

On  comparing  the  three  expressions  for  the  centre  < 
gravity,  the  centre  of  gyration,  and  the  centre  of  osci 
lation,  it  will  be  seen  that  the  distance  of  the  centre  < 
gyration  from  the  axis  is  a  mean  proportional  between  tli 
distances  of  the  centres  of  gravity  and  oscillation. 

The  method  of  determining  the  centre  of  oscillatio 
of  compound  pendulums  was  first  given  by  Huygens  I 
his  celebrated  work  Uorologium  OsciUalorium.  Hi 
demonstration,  however,  was  founded  on  an  Indira 
principle,  which  was  rather  assumed  than  proved.  1 
consists  in  this,  that  if  several  weights  attached  in  an 
manner  to  an  Inflexible  rod  or  pendulum  descend  by  th 
action  of  gravity,  and  if  at  any  instant  they  were  detache 
or  disengaged  from  each  other,  each  of  them,  in  virtue  i 
the  velocity  it  hod  acquired  during  its  descent,  wuul 
mount  to  such  a  height  that  the  common  centre  t 
gravity  of  all  of  them  would  reach  exactly  the  sam 
height  as  that  from  which  it  descended.  The  first  dlrec 
demonstration  on  the  principle  of  the  lever  was  give 


principle  of  the  lever  was  give 
by  James  Bernoulli,  In  the  Memoirs  of  the  Academy  < 
Sciences  of  Paris  for  1703.  An  Interesting  history  of  thi 
problem  may  be  found  In  the  first  volume  of  Lagrange 
M<!caniquc  Anali/tique. 

Ce'ntrb  op  Percussion.  The  point  In  a  solid  bodi 
or  system  of  bodies,  into  which,  if  the  whole  matter  wer 
supposed  to  be  collected,  the  effect  produced  by  strikin 
against  another  body  would  be  the  greatest  possible  ;  o 
It  may  be  defined  to  be  the  point  in  the  axis  of  a  movin 
body  at  which,  if  stopped  by  an  immoveable  obstacle,  th 
body  would  rest  In  equilibrio,  without  inclining  to  elthc 
side,  or  acting  on  the  centre  of  suspension. 

When  the  percutient  body  revolves  about  a  fixed  axii 
the  centre  of  percussion  Is  at  the  same  point  with  th 
centre  of  oscillation  :  but  when  it  moves  with  a  paralk 
motion,  the  centre  of  percussion  is  the  same  as  the  centr 
of  gravity. 

Ce'ntrb  op  Pressure,  of  a  fluid  against  a  surface,  i 
that  point  at  which  if  a  force  were  applied  equal  to  th 
pressure,  and  acting  In  an  opposite  direction,  the  I 
would  remain  at  rest. 

Ce'ntre  op  Rotation.  The  point  about  which  a  1 
circulates.    It  is  the  same  as  the  centre  of  motion. 

Ce'ntrb  op  Spontaneous  Rotation.  The  name  fin 
applied  by  John  Bernoulli  to  the  point  about  which 


body,  all  whose  parts  are  at  liberty  to  move,  and  whlc 
has  been  struck  in  a  direction 
centre  of  gravity,  begins  to  turn. 


rty  to  movi 
ot  passing 


through  th 


CENTRIFUGAL  (Lat.  centrum,  and  fugio,  /  re 
treat.)  A  term  employed  In  describing  the  Inflorescence  c 
plants,  when,  in  a  head  of  flowers,  the  central  one  open 
first,  and  those  of  the  circumference  last.  It  is  als 
used  by  carpologists  in  describing  seeds  when  the  ape: 
of  an  embryo  Is  turned  away  from  the  centre  of  a  fruit. 

CRNTRI'FUOAL  FORCE.    The  force  by  which 
body  In  rotation  tends  to  recede  from  the  centre  of  motion 
Centripetal  Force,  that  by  which  a  body  In  motion  i 
urged  towards  a  centre,  and  compelled  to  describe 
irve  instead  of  a  straight  line.   See  Central  Forcr. 
CENTRl'FUGAL  MACHl'NB.  A  machine  moved  b 
the  centrifugal  force  of  water ;  frequently  called,  from  It 
Inventor,  Barker's  Mill.    It  consists  or  a  hollow  metn 
cylinder  or  pipe  of  metal  placed  upright,  and  resting  oi 
•  pointed  steel  pivot  at  A.    The  pipe  is  widened  or  ex 
tended  Into  a  funnel  shape  at  the  top  B,  and  Is  kept  li 
its  position  by  a  vertical  steel  axis  C  D,  passing  througi 
a  frame  at  the  top.   Towards  the  lower  extremity,  tw* 
or  more  small  pipes  A  E,  A  F,  with  closed  external  end" 
at  right  angles  to  the  axis.  In  the  side  o 
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CBBATOPHTLLACBJL 


an  orifice  Is  made  iu  near  n*  possible  to 
on  opposite  sides,  so  that  water  from  then: 
may  spout  horizontally  in  opposite  di- 
rections. Water  is  conveyed  into 
the  funnel  at  the  top,  through  the  pipe 
G.  tn  such  quantities  that  the  tube 
Is  kept  constantly  full,  while  the  dis- 
charge is  going  on  at  the  orifice 
the  extremities  of  the  horizontal 
In  this  state  of  things  the  resh 
or  reaction  generated  by  the  water 
Issuing  from  the  side  holes  is  such 
as  to  throw  the  vertical  njpo.^  i 

motion  ;  and  tni*  axis  may  coi 


i  or  power  to 
work  or  machinery,  or  to  a  mill-stone 
connected  with  its  upper  end.  (See  Library  of  f'sc/W 
k  fledge.  "  Treatise  on  Hydraulics also  Ferguson! 
Lectures,  by  Brewster  ;  or  Lardner's  Cabinet  Cyclopedia, 
"  Hydrostatics  and  Pneumatics.")  A  machine  of  the  same 
construction,  but  having  the  arms  at  the  upper  end,  and 
turned  rapidly  by  means  of  a  wheel  and  pinion,  was  in- 
vented by  a  Mr.  Erskine  for  raising  water.  Centrifugal 
Mac hiue  U  also  used  synonymously  with  Whirling  Ma- 
chtne. 

CENTRING.   See  Ckktsbijig. 

CESTRI'PETAL.  (Lat.  centrum,  and  pcto,  I  seek.) 
A  term  employed  in  describing  the  inflorescence  of 
pUnty  when,  tn  the  unfolding  of  a  head  of  dowers,  those 
at  the  circumference  open  first,  and  those  in  the  centre 
but.  It  U  also  used  by  carpologistt  in  describing  seeds 
when  the  apex  of  an  embryo  is  directed  towards  the 
centre  of  a  fruit. 

CENTHl'SCUS.  (Gr.  mttrfn,  a  spine.)  A  genus  of 
AcanthopteryRious  fishes,  having  the  foremost  dorsal 
placed  far  backwards,  and  with  Its  first  spine  remarkable 
for  it*  length  and  strength;  the  moot h  is  tlcnuVr  and 

it.  i 


CE'  STRUM.  (Gr.*i»r{s»,«rwirr.)  A  term  applied  by 
Fries  technically  to  designate  the  typlci ' 
group*  of  srx-cles  and  genera,  iu  his  circular  arrange- 


L-al  division  of  the 


m«*nt  of  Fungi.  Many  generic  name*  are  compounded, 
having  this  word  for  their  root,  as  Centrogaster,  Ccn- 
■  I  vhus.  Centtcpnstii,  and  C  ntroru.lus,  all  p  ncra  <  f 
rpiay-finned  fishes  ;  Centropus,  a  genus  of  birds,  allied 
to  the  Cuckoos.  Ac. 

CENTU'MVIRl.  In  Ancient  History.  Roman  judges 
chosen  three  from  each  of  the  thirty-five  tribes,  so  that 
properly  there  were  106 ;  but  they  were  called  centumviri. 
or  the  hundred,  from  the  round  number.  The  principal 
causes  that  came  under  them  were  those  concerning 
testamcuts  and  Inheritances.  In  the  time  of  Augustus 
UVy  formed  the  council  of  the  prastor ;  but  afterwards 
their  number  was  Increased  to  180,  and  they  were  divided 
into  f.*ir  councils,  which,  however,  were  sometimes  com- 
to  two  courts,  or  even  Into  one.  Ten  persons  (d#- 
were  appointed,  five  senators  and  five  equites,  to 
•  these  councils  and  preside  in  them  in  the  an- 
the  praptor. 


ElES.  (Lat.  centuriss.)  In  Ancient  History, 
in  which  the  Komaif  people  voted  at  the 
Comltia  CcnturiaU.  They  were  instituted  by  Servius 
T'ltt.  i<  f  .r  the  purprxc  of  throwing  political  power  into 
the  hands  of  the  plebeians.  The  patricians  were  repre- 
ssed by  six  centuries  of  knights,  and  twelve  centuries 
of  knights  were  added  to  the*e  from  the  plebeians.  The 
-  -t  .it  tlx-  i'I'i»  i.4u-  ami  i  lu'iit-  w.-r.  ili\i<l<  .1  into  five 
(issues,  according  to  the  amount  of  their  property  ;  the 
tower  limits  of  each  being  respectively  100,000,  1 5,000, 
5CVXO,  26.000,  12,600  asses.  The  first  of  these  classes 
was  subdivided  into  eighty  centuries ;  the  next  three 
into  twenty  each  ;  and  the  last  Into  thirty.  The  cen- 
turies of  each  class  were  agaiu  separated  into  two  equal 
numbers  of  old  and  young.  By  this  distribution  the 
preponderance  was  given  to  property,  though  the  rich 
classes  were  of  course  outnumbered  by  the  poorer. 
Besides  these  centuries  there  were  divisions  In  other 
bodies  that  went  by  the  same  name,  as  in  the  army  half 
a  maniple  was  railed  a  century. 

CE >  TUMtloN.  In  Ancient  Historr,  an  officer  in  the 
Roman  army,  who  had  the  command  oi  half  a  maniple, 
or  one  sixtieth  part  of  a  legion.  The  word  centurion 
signifies  the  commander  of  100  men:  but  this  number 
tn  fact  seldom  complete,  as  the  legion  generally 
short  of  its  lull  complement.  One  of  the  two 
>  of  each  maniple  had  a  precedence  before  tho 
1  the  centurion  of  the  first  century  of  the  first 
of  the  Triarians  presided  over  all  the  others, 
had  the  charge  of  the  eagle  or  chief  standard  of  the 
which  gave  him  the  privilege  of  ranking  with 
the  knights.    The  badge  of  a  centurion  was  a  vine 
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(Gr.  *(,'*>>.  the  W/,  and 

*d  by  Hi. 


the  head  are  frequently 


CEPIIA'LIC.  (Gr. 
used  for  the  relief  of  dl 
termed  cephalic  reined  tel. 

CEPHALI  TIS.    Inflammation  of  the  brain. 

CEPHALO'DIUM.  (Gr.  *s*«A,,  0  head.)  In 
a  term  used  by  systematic  w  riters  on  lichens,  at 
fyiug  the  figure  of  a  convex  shield  without  an 
rim  :  It  is  called  also  a  tubcrculum. 

LoM'^n^e^^sUtu^  TlX  m^ri^t^ 
oear.)    A  name  substituted  by  Ue  Ulalnville  In  his 

halopoda  "  or  Cuvier. 

.{Gr.mt&L*n.lhchead. 

olluscous  animals  having 

the  body  and  the  feet ;  these 

consist  of  a  number  of  fleshy  processes,  which 


i  oear.)  ^  a  ^iame  substituted  by  i 
and  *avf ,  the  foul. )   A  class  of  Slolli 


the 
latter 

project  forwards  from  the  circumference  of  the  head,  and 
more  or  less  conceal  the  mouth.  The  Ccphalopods 
are  the  first  class  of  Mollusca  in  the  system  of  Cuvier, 
and  the  most  highly  organised  of  Invertebrate  animals. 
They  alone  present  indubitable  rudiments  of  an  internal 
Fkeletoo,  developed  f  r  the  purpose  ul  proto  ting  a  brain 
and  lodging  organs  of  sight,  and,  in  most  of  the  exist- 
ing species,  organs  of  hearing.  In  these  also  there  are 
distinct  hearts  both  for  the  systemic  and  pulmonary 
circulations ;  and  highly  complicated  digestive,  secretory, 
respiratory,  and  generative  organs.  The  sexes  are  In 
distinct  individuals.  All  the  species  are  marine.  The 
principal  features  of  the  organisation  of  this  class  of 
Invertebrata  are  described  by  Aristotle,  and  their  habits 
were  better  understood  by  that  ancient  author  than  by 
modern  naturalists  of  the  present  day.  The  Cephalojtods 
are  described  and  grouped  together  In  the  liistoria 
Animalium,  under  the  name  of  "  Malakla.  " 

CE'PHALOTA'CEJE.  (Cephalotus,  the  only  genus. 
A  small  natural  order  of  Exogens,  allied,  according 
to  Labillardiere,  to  Rosuccee,  according  to  Brown  to 
Front  ontor  and  Craitulacete .  Its  affinity  appears,  how- 
ever, to  be  greater  with  Dionea  than  with  the  previous 
orders.  It  consists  of  a  single  species,  with  pltchcr-liko 
bodies  mixed  with  its  leaves  ;  it  is  a  marsh  plant  inha- 
biting New  Holland. 

CE'PHALO-THO'RAX.  (Gr.  *i;*>.-.  the  head. 
and  the  chest.)   The  first  segment  of  Arachnldans 

and  Crustaceans,  w  hich  includes  the  head  and  thorax  of 
insects. 

CE'POLA.   (Dcr.  unknown.)   The  name  of  a 
of  spiny-finned  fishes,  including  the 
( Cepola  rubt  teens)  of  our  coasts. 

CERA'CEUS.  (Lat.  cera,  trc*.)  In  Botany,  waxy. 
Applied  to  the  substance  of  such  bodies  as  nave  the 
texture  and  colour  of  new  wax,  as  the  pollen  masses  of 
particular  kinds  of  Orchis. 

CE'RAMBY'CIDJE.    A  family  of  Capricorn  beetles, 
characterised  by  antenna* 
of  the  body  ;  a  large  and 
mandibles ;  maxilla?  terminated  by  I 
lobes;  eyes  kidney-shaped,  with  the 
in  the  concavity; 

us  Insects  of  this 
in  many  subgener. 

si  COM  t 'Jlttl? f  Wt/  %  "i 

Certimbyx,  Clytus,  Lamia,  Motorchui,  Monochamus, 
Obrium.Pogonocherus,  Saperda ,  and  Stenoptcrv$.  One  of 
the  most  remarkable  species  of  our  country  is  tho  musk- 
beetle  {Cerambyx  moschatus  of  Linnsrqs,  Calliehromn 
of  Latreille),  which,  when  alive,  disseminates  an  odour 
resembling  sometimes  that  of  the  otto  of  roses. 

CE'RASIN.  Cherry-tree  gum.  A  generic  name 
given  to  those  kinds  of  gum  which  swell  and  soften,  but 
do  not  readily  dissolve  in  water. 

CERA'STES.  (Gr.  *t;«< ,  a  horn.)  The  name  of  a 
genus  of  poisonous  serpents,  characterised  by  having  a 
pointed  recurved  horny  process  standing  up  over  each 
eye :  the  horned  vipers,  as  they  are  termed,  are  peculiar 
to  Africa. 

CE'EATE.  (Gr.  mnett. or  Lat.  cera,  wax.)  Anoint- 
ment generally  compounded  of  wax  and  oil  or  sperma- 
ceti. 

CERA'TIUM.  (Gr.  xi(t,  a  horn.)  A  one-celled, 
many-seeded,  superior  linear  fruit ;  dehiscent  by  two 
valves  separating  from  the  replum  ;  the  seeds  attached 
to  two  spongy  placenta:  adhering  to  the  replum,  and 
alternate  with  the  lobes  of  the  stigma.  It  differs  from 
the  Sillqua  in  the  lubes  of  the  stigma  being  alternate 
with  the  placenta,  not  opposite. 

CE'RATOPHYLLA'CE.*.  (Ceratophyllum.  the 
only  genus.)  A  small  natural  order  of  Exogens,  allied, 
according  to  Richard,  to  Conifer*,  but  to  which  It  seems 
to  have  no  kind  of  affinity.  According  to  De  Candolle 
it  should  be  placed  near  Ilippuris  and  Myriophyllum, 
from  which  It  differs  In  its  superior  orary  ;  according 
to  Agarh  it  belongs  to  Fluviales  :  its  affinity,  however, 
appears  to  be  greatest  with  Urticacea?,  of  which  it  may 
be  regarded  as  a  degeneration.  The  order  consists  but 
or  one  genus,  which  is  found  In  the  ditches  or  Europe, 
being  constantly  submerged,  and  floating  with  Its  long 
after  the  manner  of  a  Conferva.  The 


A  lamtiy  ot  \  apricorn  beetles, 
•  generally  exceeding  the  length 
distinct  labium  ;  strong  horny 
mluated  by  two  distinct  hairv 
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CERATOPHYTES. 

embrvo  appears  to  he  decidedly  Polycotyledonous ;  other- 
wise the  plant  would  certainly  he  referred  to  Saiadacea-. 

CERATO'PHYTES,  Ceratophyta.  { < -r.  a  horn, 
and  $vr*t.  a  plant.)  A  name  applied  by  Cuvier  to  a 
family  of  Corticifcrous  Polyp*,  comprehending  those  in 
which  the  internal  axil  resemble*  horn  or  wood. 

CE'RATRIN.  The  bitter  principle  of  Iceland  mots. 
CE'BBERUS.  In  Mythology,  a  monster  usually  re- 
1  as  the  guardian  of  the  entrance  to  the  infernal 
'  described  by  the  ancient  authors  as  pos- 
,  fifty,  or  even  a  hundred  heads. 
CERCA'R1.£.  (Gr.  »umh,  a  tail.)  A  family  of  Infu- 
soria, having  an  enlarged  body  with  a  slender  tall-like 
appendage.  The  body  of  the  true  Cere  ana-  of  vegetable 
Infusiores  is  rounded,  that  of  the  Zoospermi  or  animal- 
cule of  the  seminal  secretion  is  flattened.    See  Zoo- 


CERCO'PID.E.   See  Cicadellans. 
CE'RCOPlTHE'CUS.  (Or. ««<*«. 
on  ape.)   The  name  of  the  genus  of  Quadrumanes,  in- 
cluding those  which  have  long  tails,  but  not  prehensile ; 
or  the  "  moukcy*  "  of  the  old  world. 

CERE.  (Lat.ccra.irax.)  In  Ornithology,  the  naked 
and  generally  coloured  skin  which  covers  the  base  of  the 
bill  In  some  birds,  as  in  those  of  the  hawk  tribe  {Pal- 
cxtnidUe) . 

CE'REAL  GRASSES.  ( Lat.  ceres,  corn.)  Grasses 
which  produce  the  bread  corns ;  such  as  wheat,  rye, 
b.irley.  oats,  maize,  rice,  and  millet. 

CEEEKE'LLUM.  (Lat.  dim.  of  cerebrum,  the  brain.) 
The  little  brain  ;  the  posterior  of  the  medullary  masses 
which  compose  the  brain  of  vertebrate  animals,  it  is  a 
single  organ.    See  BitvlN. 

CERE'BHL'M.  (Lat.)  The  third  medullary  mass 
of  the  brain,  counting  from  behind  forwards  :  it  is  divided 
In  the  mesial  line  into  two  later.il  lobes  or  hemisphere*, 
and  is  the  only  part  of  the  cerebral  organ  whose  develop, 
mcnt  bears  relation  to  the  intelligence  of  the  species. 

CEREMO'NIAL OF  EUROPEAN  POWERS,  com- 
prises 1.  The  particular  titles  due  to  sovereigns  in 

different  states  ;  the  imperial  title  being  considered  as 
expressing  some  sort  of  superiority  over  the  royal,  and 
having  lwen  in  consequence  assumed  by  various  king*  in 
their  public  acts  (as  the  King  of  England  since  the  union 
of  the  crowns),  a. The  acknowledgment  of  sovereign  titles, 
the  right  to  confer  which  was  formerly  claimed  by  the 
Pope* a*  their  own  prerogative,  but  they  are  now  assumed 
byjirinces.  and  connmodby  the  acknowledgment  of  other 
3.  The  respective  prerogatives  of  different 
;  which  species  of  precedence  is  that  which 
amount  of  discussion  and 
their  representative*,  have 
1 1504,  Pope  Julius  II.  arranged 
the  rank  or  European  powers  In  the  following  order : 
1.  The  Roman  Emperor;  2.  The  King  of  Rome;  3. 
France ;  4.  Castile ;  5.  Aragon  ;  6.  Portugal ;  7.  England  ; 
8.  Sicily  ;  9.  Scotland  ;  10.  Hungary  ;  II.  Navarre  ;  12. 
Cypru*  ;  13.  Bohemia;  U.Poland;  15.  Denmark  ;  16. 
Republic  of  Venice  ;  17.  Duke  of  Britanny  ;  18.  Bur. 
gundy  ;  19.  Elector  of  Bavaria;  20.  Saxony;  21.  Bran- 
denburg ;  22.  Archduke  of  Austria  ;  23.  Duke  of  Savoy  ; 
24.  Grand  Duke  of  Florence  ;  25.  Duke  of  MUan  ;  26. 
Bavaria  ;  V7.  Lorraine.  This  arrangement,  however,  gave 
birth  to  repeated  contests.  At  present,  where  precedence 
is  not  considered  as  established  between  rulers  of  equal 
dignity,  each  concedes  to  the  other  precedence  at  home  ; 
and  when  they  meet  on  the  territory  of  a  third  party,  they 
take  precedence  alternately  until  some  arrangement  is 
effected 

CE'REMONIES.  MASTER  OF  THE.  An  officer 
of  the  king's  household  instituted  by  James  I.  for  the 
more  honourable  reception  of  ambassadors  and  strangers 
of  quality :  it  Is  his  duty  to  attend  and  regulate  all  matters 
of  etiquette  In  the  drawing  room  and  the  levee,  and  on 
all  occasions  where  the  state  of  a  court  is  to  be  maintained. 

CEREO*PSIS.  The  generic  name  of  an  Australian 
goose,  characterised  by  a  green  cere-like  naked  membrane 
covering  the  upper  parti  of  the  base  of  the  bill.  It  has 
bred  frequently  In  this  country,  and  there  Is  every  pro- 
bability that  It  will  ultimately  become  naturalized. 

CE'RES.  One  of  the  four  new  or  telescopic  planets 
which  revolve  between  the  orbits  of  Mars  and  Jupiter. 
It  was  discovered  by  Ptaiil  on  the  1st  of  January,  IHQI . 
Ceres  Is  a  very  small  planet.  Its  apparent  diameter,  ac- 
cording to  Schroeter,  being  only  3-48",  which  at  Its  mean 
distance  corresponds  to  about  lfiOO  miles  ;  but  according 
to  Sir  W.  Herschel  iU  apparent  diameter  Is  only  O  SV'.or 
160  miles.  The  difficulty  of  distinguishing  iU  real  disk, 
on  account  of  the  nebulosity  by  which  it  is  surrounded, 
accounts  for  the  discrepancy.  If-  mean  distance  from 
the  sun  is  rather  more  than  three  time*  the  distance  of 
the  earth.  .See  Planet. 
In  Mythology,  the  Latin  goddess  corre- 
sponding to  the  Grecian  Detnctcr  ( Am»nvr<>.  was  the  pa- 
troness of  tillage.  She  was  the  daughter  of  Saturn  and 
Rhea,  and,  by  Jupiter,  mother  of  Proserpine.     The  most 

"  with  this  goddess  was  the 
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CESTOI  DEANS. 

celebration  of  tho  Eleuslnian  mysteries,  over  which  she 

presided. 

CE'KEUS.  (Lat.  cera.  iriwr.)  In  Botany,  a  colour, 
surface,  or  texture  which  resembles  that  of  wax. 

CE'RIN.  The  portion  of  wax  which  dissolves  in 
boiling  alcohol.  Also  a  peculiar  waxy  substance  obtained 
by  boiling  grated  cork  in  alcohol. 

CERI'N THIANS.  Followers  of  Cerlnthus.  a  heretic 
of  the  first  or  second  century,  who  embraced  certain 
gnostlcal  views  respecting  the  natures  and  relation*  of 
God  the  Father  and  Son.  lie  conceived  the  supreme 
God  to  be  the  father  or  originator  l»oth  of  the  Deity  from 
whom  proceeded  the  O.  Test,  and  of  Christ ;  that  the  God 
of  the  Jews  was  also  the  creator  of  this  world  ;  and  that 
his  dominion  over  it  was  superseded  by  the  mission  of 
Christ,  who  was  a  son  of  the  supreme  Deity  residing  in  a 
human  body.    .Sec  Gnostics. 

CE'RIO.  A  term  invented  by  Murleel  to  denote  the 
milt  called  a  Caryopsis,  which  see. 

CE'R  ITE.   A  silicious  oxide  of  cerium. 

CE'RIUM.  A  metal  named  after  the  planet  Ceres,  and 
discovered  in 1JS03  b^  Hi^nKc(r  and^Bery-iiushi  s^Swedish 

™%Tlai,lt"Tm\nc™U™m  Greenland.  %  is  said^sTbeil 
white  brittle  metal,  very  difficult  of  fusion,  and  volatile 
when  intensely  hcat.xl  ;  but  we  are  scarcely  acquainted 


to  bo  44,  on  the  hydrogen  scale 

CE'RINUS.  (Lat.  cera,  wax.)  In  Botany,  waxy  yel- 
low; a  term  used  in  describing  colour,  to  denote  a  dull  yel- 
low with  a  slight  mixture  of  reddish  brown. 

CEHO'MA.    (Gr.  In  Ancient  Architecture, 

the  apartment  in  a  bath  or  gymnasium  in  which  persons 
anointed  themselves  with  a  composition  of  oil  and  wax. 

CEROPLA'STIC.  (Gr.  *r;K,  u><ur,  and  wXummn 
n%Mt,  the  art  of  the  modeller  or  carver.)  The  art  of 
modelling  in  wax,  one  of  very  high  antiquity.  From  the 
testimony  of  Pliny  we  learn  that  Lysistratus,  the  brother 
of  Lysippus,  was  the  first  that  used  wax  for  modelling  tho 
human  figure.  He  lived  in  the  time  of  Alexander  the 
Great,  and  was  a  native  of  Sicyon. 

CEROSTRO'TUM,  or  CESTRCTUM.  (Gr.«n<*r. 
wax,  and  rt-fwrsr,  spread.)  A  species  of  encaustic 
painting,  executed  chiefly  on  horn  or  Ivory  with  a  par- 
ticular sort  of  stvlum  called  a  cost  rum .  which  was  pointed 
at  one  end  anu  flat  on  the  other.  The  cestrum  was 
heated,  and  with  it  the  lines  of  the  subject  were  burnt  In, 
and  wax  introduced  into  the  furrows  mode  br  the  heated 
instrument.  (See  Pliny,  lib. xl.  cap. 37.,  also  lib.  xvl. 
cap.  48. ;  also  Sahnds.  ad  Solin.  p.  231.)  Doors  were 
sometimes  ornamented  with  this  species  of 
Ausoniu*,  Epigr.  26.  v.  10.  — 

Crrt>  Imirens  l»nunrura  Umlna, 
Kt  atrtonun  pegtnau. 

CE'RTIUA.  (C.r.  xt<(iut.  part  of  *»<«,  /  clip  or 
thcar.)  A  genus  of  Anisodactyle  or  uneven-toed  Te- 
nuirostral  or  slender-billed  Passerine  birds,  commonly 
known  by  tho  name  of  Creepers.  The  common  treo- 
creeper  {Certhia  familiarU,  Linn.)  is  a  well-known 
native  species. 

CE'RTIORA'RI.  In  Law,  is  an  original  writ  issuing 
out  of  Chancery  or  the  King's  Bench,  directed  to  tho 
judges  or  officers  of  inferior  courts,  commanding  them  to 
certtfy  or  return  the  records  of  a  cause  depending  before 
them.  By  this  writ  indictments  and  many  other  pro- 
ceedings may  be  removed  from  any  inferior  court  of 
jurisdiction  into  the  King's  Bench.  It  lies  generally  in 
all  judicial  proceedings  in  which  a  writ  of  error  does 
not  lie ;  but  not,  in  common  cases,  to  remove  a  cause  out 
of  an  inferior  court  after  verdict. 

CF/RULIN.  Indigo  which  has  been  dissolved  in 
sulphuric  acid. 

CERU'MEN.  (Lat.  cera.  traj.)  The  secretion  which 
lines  the  external  auditory  canal.  It  consists  of  albumen, 
an  oily  matter,  a  colouring  matter,  soda,  and  phosphate 
of  lime. 

CK'RUSE.   (Lat.  cerus*a.)   Carbonate  of  lead,  the 
basis  of  white  oil-paint.    It  is 
lead. 

CERVI'NUS.    (Lat.  ccrvus,  a  Hag.) 
fawn-coloured. 

CE'RVIX.  (Literally  the  lower  part  of  the  necV.) 
An  obsolete  botanical  term,  superseded  by  that  of  AAi- 
xoma,  which  see. 

CE'SSIO  BONO'RUM.  In  the  Civil  Law  (and  In  tho 
modern  jurisprudence  of  France.  Spain,  Holland,  and 
Scotlaud).  a  yielding  up  on  the  part  of  an  insolvent 
trader  of  his  estate  ami  effects  to  creditors,  under  the 
authority  of  the  competent  court ;  analogous  to*  the  as- 
signment of  estate  and  effects  under  a  fiat  in  bankruptcy 
In  England.  See  as  to  the  several  regulations  respecting 
the  cestio  bonorvm  in  these  dlfThrent  countries.  Hwrge'a 
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CESTHACEjE. 

CRSTRA'CE  Ji.  ((^strain,  one  of  the  genera.)  Id 
Rotaay,  a  very  small  group  of  plant*,  most  usually  com- 
bined with  Solanacca*.  but  by  some  botanist*  serrated 
on  account  of  tbeir  straight  embryo,  follaccous  cotyledons, 
•ad  t  shale  corolla.  Some  of  the  specie*  have  fragrant 
lower*,  especially  at  night ;  other*  emit  an  unpleasant 
«kw.  Some  are  astringent,  others  arc  said  to  be  poi- 
SOftOllS. 

CESTRA'CION.  (Gr.  Mmw«,*  name  qfaftsh.) 
Id  Ichthyology,  a  genu*  of  shark.,  characteriied  by 
wo  kind*  of  teeth,  disposed  in  oblique  subsplral 
e  anterior  part  of  the  jaws  arc  pointed, 
aad  adapted  for  selling  or  grappling  shell-fish,  &c. : 
those  at  the  middle  and  hack  part  of  the  jaws  are  flattened 
for  crushing  the  same :  the  fishes  of  this  genus  are  also 
remarkable  for  the  large  spine  placed  in  front  of  the  first 
dorsil  tin.  Only  two  existing  species  of  this  genus  are 
known,  one  of  which  is  called  the  Port  Jackson  shark 
the  fo*sil  remains  of  Cestracions  are  numerous. 

CE'STRUM.  (Lat.)  In  Painting,  a  tool  used  by  the 
ancients  in  executing  the  species  of  pictures  called 
cerottroti.   See  CaaosraoTi'M. 

CETA'CEANS.  Cetacea.  (Gr.  ««tk,  a  whale.) 
Aa  order  of  Mammals  living  in  the  sea  or  large  rivers, 
and  shaped  like  fishes  for  moving  habitually  In  the 
watery  element,  having  the  posterior  part  of  the  spine 
disencumbered  of  a  sacrum  and  hinder  extremities  to 
allow  the  tall  to  bare  a  due  freedom  and  extent  of 
motion.  They  breathe  air,  have  warm  blood,  and  a 
double  circulation,  like  the  rest  of  the  class  to  which 
they  belong  ;  they  are  consequently  compelled  to  resort 
to  the  surface  for  the  purjiose  of  respiration ;  and  the 
tail- fin  is  accordingly  horizontal,  and  not  vertical,  as  in 
true  fishes. 

CE'TE.  (Gr.  •»**,  a  whale.)  The  name  of  the 
sixth  order  of  Mammalia  in  the  Syttcmcc  Xaturte  of 
Linnsrus,  containing  those  marine  species  which  are 
devoid  of  binder  extremities.  The  group  correspond* 
with  the  carniVbrout  group  of  the  modern  Cetacea,  the 
t&anatce  being  associated  in  the  Linna-aii  system  with 
tin-  >  li  i.hai't. 

CE'TIC  ACID.    The  result  of  the  action  of  alkalis 
apon  crime. 
CE'TINE.    Pure  spermaceti. 

CE'TUS.   (Gr.  rnnnt,  the  whole.)   One  of  Ptolemy's 


the  seed  of 


CEVADI'LLA.  See  Sadadilla. 
CE'YLANITE.    A  mineral  found  In  rounded  grains 
or  small  crystal*,  nearly  opaque,  and  of  a  dark  blue  or 
btack  colour  ;  it  was  first  observed  in  the  sand  of  the 
rivers  of  Ceylon. 

CHABA'SIE.  A  variety  of  teolite.  (From  a  Greek 
word  signify  ing  a  particular  kind  of  stone.) 

CHACtrNK,  or  CIACONE.  (Spanish.)  In  Music, 
a  kind  of  dance  resembling  a  saraband,  of  Moorish  origin . 
The  bass  of  it  consist*  of  four  notes,  which  proceed  in 
conjoint  degrees,  whereon  the  harmonies  are  made  with 
the  same  burden.  Some  have  derived  this  dance  from  cieco, 
a  blind  man,  its  supposed  inventor. 

CHAFF.  The  husk  or  withered  calyx  of  grasses, 
and  more  especially  of  the  bread  corns.  The  term  is 
also  applied  to  straw  or  hay  cut  into  very  short  lengths, 
asid  used  for  mixing  with  corn,  roots,  or  other  food  for 
horses  or  cattle.  This  kind  of  chaff,  in  greater  lengths, 
is  also  used  for  nixing  with  mortar  on  some  parts  of 
the  Continent,  more  particularly  in  Germany  and  Russia ; 
and  it  is  used  aa  a  substitute  for  hair  in  making  plaster 
for  rooms.  Both  stubble  and  cut  hay  were  used  by  the 
ancient  Egyptian*  in  making  bricks. 

CHAFF  OF  THE  RECEPTACLE.  A  term  used  by 
some  botanists  to  denote  the  bracts  which  are  stationed 
the  receptacle  of  Composite  flowers,  between  the 
they  have  generally  a  membranous  texture,  and 
o  colour,  and  arc  usually  called  Palca?. 
CHA'FFY,  PALEACEOUS.   Wbena  surface  is  co- 


sembling  the  chaff  of  corn,  as  the 
Composite  plants. 
CHAPlLeTIA'CEA.  (Chailletia.  one  of  the  ge- 
.)  A  natural  order  of  shrubby  arborescent  Exogens, 
by  De  Candolle  between  Homatiacca>  and  Agui- 
et  i  agreeing  with  the  former  in  the  presence 
of  glands  round  the  ovary,  but  differing  in  Us  superior 
ovary,  with  the  placenta  In  the  axis,  and  In  many  other 
characters.  It*  affinity,  however,  appears  to  be  greatest 
with  Khamnacco',  with  which  it  agrees  in  habit.  It 
inhabits  the  hotter  parts  of  the  world,  and  some  species 
are  said  to  lie  poisonous. 

CHALA'ZA.  (Gr.  -,«>.*:«.  in  the  sense  of  a  knob.)  In 
Botany,  the  vascular  disk  caused  by  the  expansion  of  the 
weasels  of  the  raphe,  upon  reaching  the  base  of  the  nu- 
dcus^of  an  ovule,  after  passing  up  the  side  of  the  latter. 
CHALA'Z/E.  (Gr.  hail.)   A  name  applied 

the  two  membranous  twisted  chords  attached  to 
the  pole*  of  the  yolk  of  an  c8?,  and  serving  to 


CHAMBERLAIN. 

maintain  It  in  such  a  position  that  the  cicatricula  shall 
always  be  uppermost,  and  consequently  nearest  the  source 
of  heat  during  the  process  of  incubation. 

CHALCE'DONY.  A  semitransparent  silicious  mi- 
neral, apparently  formed  by  the  infiltration  of  silicious 
matters  originally  in  a  state  of  solution.  It  Is  of  various 
colours,  and  often  banded.  The  finest  specimens  are 
•aid  to  have  been  originally  found  at  Chalcedon  in  Asia. 

CIIALCI'DICUM.  (Lat.)  In  Ancient  Architecture, 
according  to  Fcstus  so  named  from  Chalcis,  a  city  in 
Eutxra.  A  term  used  by  Vltruvius  to  denote  a  large 
building  appropriated  to  the  purpose  of  administering 
justice,  or  according  to  others  the  tribunal  itself. 

CHALCO'GRAPHY.  (Gr.x«A*sf,©ra*»,  and 
/  write.)   The  art  of  engraving  on  copper  or  brass. 

CII.VLDRON.     ( LaL  chaldarium  ;    Fr.  chaudron, 

heaped  measure. 

CHALK.  (Germ.kalk.)  Earthy  carbonate  of  lime.  It 
forms  an  important  geological  feature  of  this  country,  the 
chalk  hills  which  form  the  white  cliffs  of  our  shores 
having  conferred  the  name  of  Albion  upon  the  island. 
Geologically  considered,  it  is  an  important  feature  among 
the  secondary  rocks.  The  cretaceous  formation  is  cha- 
racterised by  peculiar  fossils,  and  especially  by  con- 
taining/b'n/s.  The  range*  of  chalk  hills  in  the  south  of 
England  are  very  extensive,  and  the  landscape  which 
they  constitute  peculiar  for  the  smooth  and  rounded 
outline  of  its  hills,  their  monotony  of  surface,  and  the 
singular  cup-shaped  concavities  and  deep  hollows  in 
which  their  sides  abound.  Between  Dunstable  and 
Shaftesbury  the  chalk  hills  attain  an  elevation  of  nearly 
1000  feet  above  the  level  of  the  sea.  Between  Lewes  in 
Sussex  and  Alton  in  Hampshire  there  arc  several  simi- 
lar elevations. 

CHALK  STONES.  The  concretions  formed  in  the 
joints  of  persons  who  have  long  suffered  from  gout 
were  once  supposed  of  a  chalky  nature,  and  acquired  the 
above  name.  They  are  chiefly  composed  of  uric  acid  in 
combination  with  soda. 

CHA'LLENGE.  In  Law.  an  exception  to  jurors  who 
arc  returned  to  serve  on  a  trial.   See  Jvry. 

CHALY'BEATE.  (Gr.  r«A*d,.)  The  Chalybcs 
were  a  Scythian  people  who  dug  iron.  Medicines  and 
mineral  waters  containing  Iron  are  called  < 
CIIA'MA.  (Gr.  »«*».  /*«/*••> 
CHAMA'CEANS.  (Lat.  cbamacca.)  In 
the  family  of  Acephalous  Lamellihranchiute  Mollt 
of  which  the  genus  Chama,  or  clam-shells,  is  the  type. 
The  group  Is  characterised  among  bivalves  by  having  the 
mantle  perforated  by  throe  apertures  ;  one  for  the  pa*»ago 
of  the  root,  another  for  the  respiratory  currents,  and  a 
third  for  the  escape  of  the  excrements. 

CHAM.E'LEON.  Chameleo.  (Gr.  v«^«;>i*,,  a 
lizard.)  A  genus  of  Saurian  reptiles  with  small  tuber- 
cular scales,  and  the  tall  and  feet  organized  for  clinging 
to  the  branches  of  trees.  The  chameleons  subsist  not 
on  air,  as  poets  feign  and  the  uninformed  believe,  but  on 
flies  and  other  insects,  which  are  caught  by  means  of  a 
remarkably  long  and  extensible  tongue,  terminated  by  a 
finger-shaped  process  like  the  elephant's  proboscis,  .and 
'  which  the  chameleon  can  dart  upon  it*  prey  with  great 
rapidity.  The  retc  mucosum  or  coloured  layer  of  the 
|  skin  contains  two  kinds  of  pigment,  situated  in  different 
layers  ;  the  deeper  seated  layer  is  of  a  deep  green  or 
violet  red  colour,  the  superficial  pigment  Is  of  a  greyish 
colour  ;  the  deep-seated  pigment  is  contained  in  branched 
cavities,  and  is  moveable,  producing  by  its  partial  ac- 
cumulation and  varying  proportions  with  the  superficial 
layer  the  changes  of  colour  for  which  the  chameleon  has 
in  all  ages  been  remarkable. 

CHAMJE'LEON  MINERAL.  A  compound  of  man- 
ganesic  acid  and  potash,  which  presents  a  variety  of  tints 
when  dissolved  in  water. 

CHA'MBER.  (Fr.  chambrc.)  In  Architecture,  pro- 
perly a  room  vaulted  or  arched ;  but  now  generally  used 
In  a  more  restricted  sense  to  mean  an  apartment  ap- 

the  word  ha* 


propriated  to  lodging 
a  much  more  extensn 


an 

With  the  French 


vo  meaning  ;  but  with  us  the  almost 
only  use  of  it,  beyond  what  is  above  stated,  i»  as  applied 
the  room  In  which  the  sovereign  receives 


in  a  palace  to  the  i 
the  subject,  which  L 

CHA'MBERLAIN.  (Fr.  chambellan  ;  Germ,  kam- 
merherr.)  A  high  officer  in  all  European  courts.  Ori- 
ginally the  chamberlain  was  the  keeper  of  the  treasure- 
chamber  (camera,  in  the  10th  century) ;  and  this  meaning 
of  the  word  is  still  preserved,  in  the  usages  of  corpo- 
rations of  London  and  other  places,  where  the  chamber- 
lain is  the  officer  who  keep*  the  money  belonging  to  the 
municipal  body.  But,  in  modern  times,  the  court  officer 
styled  chamberlain  has  the  charge  of  the  private  apart- 
ments of  the  sovereign  or  noble  to  whom  he  is  attac  hed. 
In  England,  the  lord  great  chamberlain,  or  king's  cham- 
berlain, is  one  of  the  three  great  officers  of  the  king's 
household.  He  has  the  control  of  all  the  officers  above 
stairs,  except  the  precinct  of  the  king's  bedchamber, 
which  if  under  the  government  of  the  groom  of  the  stole 
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CHAMBHE  ARDENTE. 

Under  him  are  the  vlce-chamberlain,  lord  of  the  bed- 
chamber, &c.  ;  the  chaplain*,  officers  of  the  wardrobe, 
physicians,  tradesmen,  artlzaus,  and  others  retained  in 
nis  majesty's  service  are  in  his  department,  and  sworn 
into  office  by  him.  He  is  commonly  one  of  the  highest 
nobility  of  the  country  ;  in  virtue  of  his  situation  he 
precedes  dukes.  The  emblem  of  office  appropriated  to 
the  chamberlain  In  European  courts  is  a  gold  key,  gene- 
rally suspended  from  two  gold  buttons. 

The  Loan  (lun  r  Chamberlain  op  EnolanD  (not  of 
the  household)  is  the  sixth  great  officer  of  state.  This 
office  belonged  for  many  centuries  to  the  noble  family  of 
Oe  Vere,  Bar  Is  of  Oxford  ;  afterward  to  that  of  Bertie, 
Lords  Willoughby  dc  Bresby  and  Dukes  of  Ancaster.  In 
that  line  it  became  vested  In  coheiresses,  by  whom  the 
present  deputy  chamberlain  (Lord  Gwydir)  is  appointed. 

CHA'MBRE  AUDENTE.  In  French  History,  a  name 
given  to  the  tribunal  which  was  Instituted  by  1*  rancis  I. 
for  the  purpose  of  trying  and  burning  heretics  ;  and 
also  the  extraordinary  commissions  established  under 
Louis  XIV.  for  the  examination  of  prisoners,  and  un- 
der the  regent  Duke  of  Orleans  against  public  officers 
charged  with  certain  offences  against  the  revenues,  and 
those  guilty  of  fraud  in  the  matter  of  Law's  bank. 

CHA'MBRE  DES  COMPTES.  (Chamber  of  Ac- 
counts.) In  French  History,  a  great  court  established 
for  various  purposes ;  as  for  the  registration  of  edicts, 
ordinances,  letters  patent,  treaties  of  peace,  Ac.  The 
sovereign  chambre  des  comptes  was  at  Parts :  there  were 
also  inferior  courts  in  ten  provincial  cities. 

CIIA'MFEH.  (Fr.  chamfreln.)  In  Architecture,  the 
edge  or  anything  originally  right-angled  cut  aslope  or 
1,  so  that  the  plane  it  then  forms  is  inclined  1 
a  right  angle  to  the  other  planes  with  which  it 


jerter,  on  ^the  Jatter's  ^arinR  th0  expense  of 


ter  sects. 

CIIA'MOMTLE  FLOWERS.  The  flower-heads  of  the 
Anthemi*  nobilit,  or  common  chamomile.  They  are  used 
in  medicine  in  consequence  of  their  bitter  extract,  which 
is  strengthening,  and  of  their  essential  oil,  which  is  aro- 
matic and  stimulant 

CHAMP  DB  MARS.  In  French  History,  the  public 
assemblies  of  the  Franks,  which  were  held  in  the  open 
air,  and  annually  in  the  month  of  March  .  from  whence 
the  name.  Under  Pepin  and  some  of  his  successors  they 
were  termed  Champs  de  Mai.  An  extensive  open  space 
in  Paris,  appropriated  to  various  public  solemnities,  is 
termed  the  Champ  de  Mars  ;  a  name  which  seems  also 
Intended  to  recall  the  ancient  Campus  Martins,  or  public 
field  of  Rome. 

CHA'MPERTY.  In  Law,  is  a  species  of  maintenance, 
being  a  bargain  with  the  plaintiff  or  defendant  in  a  suit 
for  the  "  campi  partltio,"  or  division  of  the  land  or  thing 
in  dispute  between  the  party,  if  he  prevails  at  law,  and 
the  champ* 
the  suit, 
and  by  statute. 

CHA'MPION.  (From  the  Italian  campione,  derived 
from  campo,  field ;  or  from  the  ancient  German  and 
Gothic  kempc,  klempe,  a  warrior  ;  whence  some  have 
derived  also  the  Spanish  campcador,  a  title  of  the  Cid.) 
One  who  fights  a  public  combat,  or  engages  to  do  so,  in 
his  own  or  another  man's  quarrel.  On  the  issue  in  a 
writ  of  right  trial  by  battle  might  formerly  be  demanded; 
and  In  this  case  (tee  Wager  or  Battle),  each  party 
appeared  in  the  field  by  his  champion.  The  judicial 
combat  In  criminal  cases  might  in  some  countries,  al- 
though not  in  England,  be  fought  by  a  champion  for 
either  of  the  parties,  if  an  ecclesiastic,  woman,  or  child. 
The  offlco  of  champion  of  the  crown  of  England  is  of 
great  antiquity ;  the  manor  of  Scrivelsby  to  Lincolnshire 
having  been  held  from  time  immemorial  in  grand  ser- 
jeantcy,  on  condition  that  the  lord  thereof  shall  be 
the  king's  champion.  This  manor  was  long  held  by 
the  family  of  Mansion ;  it  passed,  In  the  20th  year  of 
Edward  I.,  to  the  family  of  Dymocke,  In  which  it  has 
since  continued.  The  champion  appears  in  Westminster 
Hail  at  the  coronation,  between  the  courses  of  the  royal 
banquet,  in  complete  armour ;  his  challenge  is  pro- 
claimed by  the  herald,  waging  battle  with  any  person 
who  shall  deny  or  gainsay  the  title  of  the  king,  three 
times  ;  and  the  champion  throws  down  his  gauntlet.  In 
1821,  at  the  coronation  of  George  IV.,  it  was  decided  that 
this  office  could  be  performed  by  deputy  ;  and  W.  Dy- 
mocke being  in  orders,  his  place  was  supplied  by  his 
eldest  son. 

CHANCE.  A  term  applied  to  erents  that  are  sup- 
posed to  happen  without  any  known  or  necessary  cause ; 
or  rather,  of  which  the  cause  is  such  that  they  may 
happen  in  one  way  as  well  as  another.  Thus,  when  a 
piece  of  money  is  tossed  up  into  the  air,  as  no  reason 
tan  be  given  why  it  should  fall  on  one  side  rather  than 
on  the  other,  it  is  said  to  be  an  even  chance  which  of  the 
•ides  shall  turn  up.  For  an  account  of  this  branch  of 
mathematics,  sometimes  called  the  Doctrine  of  Chance*, 
see  Proiiaiiility. 

CHA'N  CEL.  (Lat.  cancellus.)  In  Architecture, 
the  part  of  the  choir  of  a  church  between  the  altar 
212 


CHANCELLOR. 

and  the  lattices  (cancelll)  or  balustrades  that  enclose  it. 
This  Is  the  strict  meaning  ;  but  in  many  cases  the  chancel 
extends  much  further  into  the  church,  the  original 
divisions  having  been  removed  for  the  greater  accom- 
modation of  the  congregation. 

CHA'NCELLOR.  (Lat.  cancellariu*.)  A  high  officer 
in  many  European  states.  The  cancellarius  under  the 
Roman  emperors  is  supposed  to  have  been  a  notary  or 
scribe,  and  nis  title  to  hare  been  derived  from  the  caneell i 
or  railing  behind  which  he  sate.  In  ecclesiastical  matters, 
every  bishop  had  (and  continues  to  have)  his  chancellor, 
the  principal  judge  of  his  consistory.  The  chancellor 
of  France  began  to  be  an  officer  of  Importance  under  the 
Prankish  kings,  especially  after  the  office  of  referendary 
had  become  merged  in  his,  about  the  ninth  century. 
In  1223  be  was  made  the  first  minister  of  the  crown,  and 
rank  next  after  the  princes  of  the  blood  was  assigned  to 
him.  The  offices  of  chancellor  and  keeper  of  the  seals 
were  frequently  united. 

Chancellor,  Arch,  or  thb  Empire.  This  office, 
under  the  elective  empire  of  Germany,  belonged  to  the 
archbishop  elector  of  Menti.  The  archbishop  of  Cologne 
was  titular  arch-chancellor  of  Italy,  the  archbishop  of 
Treves  of  Gaul  and  Aries. 

Chancellor  op  a  Diocese.  The  keeper  of  the  teals 
of  an  archbishop  or  bishop.  This  office  now  Includes 
those  of  official  principal,  whose  duty  is  to  hear  and 
decide  matters  or  temporal  cognisance  determinable  in 
the  bishop's  court ;  and  vicar-general,  who  exercises  the 
jurisdiction  properly  spiritual. 

Chancellor  op  thb  Exchequer.  Tfc 
finance  minister  of  the  British  govcrnm* 
is  from  its  nature  necessarily  entrusted  %%,  . 
and  is  commonly  united  to  that  of  first  lord  of  the 
treasury  when  the  premier  happens  to  be  below  the 
peerage.  The  chancellor,  as  an  officer  of  the  Court  of 
Exchequer,  has  precedence  above  the  baron*  of  that 
court. 

Chancellor  op  a  University.  The  head  of  the  cor- 
porate bodies  by  whom  he  is  elected.  He  exercises  ex- 
clusive jurisdiction  in  all  civil  action*  and  suits  where  a 
member  of  the  university  or  privileged  person  is  one  of 
the  parties,  except  In  cases  where  the  right  to  freehold  is 
concerned.  The  duties  of  the  respective  chancellor*  ol 
Oxford  and  Cambridge  are  in  nearly  all  case*  discharged 
by  a  vice-chancellor. 

Chancellor,  Chancebt.  The  office  of  chancellor 
1*  the  most  ancient  as  well  as  the  highest  of  all  judicial 
offices  in  the  kingdom  ;  for  though  the  superior  antiquity 
of  his  jurisdiction  has  been  questioned,  the  establishment 
of  the  office  itself  was  certainly  prior  to  the  institution  of 
any  existing  court  of  justice,  the  name  as  well  as  some 
of  the  functions,  which  were  borrowed  from  the  "  can- 
cel larii  "  of  the  later  Roman  emperors,  having  been  in- 
troduced into  thi*  country  within  the  first  three  centuries 
that  followed  the  dissolution  of  the  We* tern  Empire. 

In  addition  to  his  judicial  functions,  which  are  various 
and  extensive,  the  chancellor  is  now  by  virtue  of  hi* 
office  privy  councillor,  and  when  a  peer  speaker  of  the 
House  of  Lords  ;  over  all  the  member*  of  which,  with  the 
exception  of  the  archbishop  of  Canterbury,  he  then  has 
precedence  in  Tank.  A*  chief  conaervator  of  the  peace,  be 
has  the  nomination  of  all  magistrates  throughout  t 
kingdom  ;  and  he  1*  the  patron  of  all  living*  of  the  < 


under  the  value  of  twenty  mark*  in  the  king'*  book*. 
He  ha*  also  the  right  of  appointment  to  almost  all  the 
offices  In  the  Court  of  Chancery, particularly  to  tl 
of  master ;  and  has  very  great  influence  over  thes 
ment  of  any  of  the  other  judges  both  of  common 
equity.  He  still  retains  also  the  title  of  keeper  of  the 
king's  conscience,  a  duty  originally  Incident  to  hi*  situa- 
tion In  the  king's  chapel,  over  the  service  of  which 
he  presided  ;  and  this  office  may  perhaps  have  afforded 
a  ground  for  that  part  of  his  jurisdiction  which  professes 
to  remedy  what  is  contrary  to  equity  and  good  con- 
science. It  ta  further  hi*  duty  to  iatue  the  writs  for  the 
convocation  of  parliament  ;  and  all  acts  there  passed, 
as  well  as  many  records  and  documents  affecting  tho 
rights  of  individuals,  — aa  to  tho  latter  in  order  to  their 
validity,  —  are  enrolled  and  kept  In  chancery,  under  the 
immediate  care  and  custody  of  the  master  of  the  rolls, 
himself  an  officer  of  that  court.  The  custody  of  the 
great  seal  is  the  peculiar  and  essential  mark  qf  the  chan- 
cellor'* dignity  ;  and  by  delivery  of  that  and  the  proper 
oaths  taken  the  office  is  created,  with  all  suqh  of  Its 
right*  as  can  be  exercised  by  a  chancellor  not  being  a 
peer. 

The  jurisdiction  of  the  chancellor  is  of  various  sorts. 
And,  first,  a*  to  hi*  common  law  jurisdiction.  By  this  Is 
meant  that  part  of  the  chancellor's  jurisdiction  which  la 
regulated  by  the  same  principles,  and  exercised  according 
to  similar  forms,  as  the  jurisdiction  of  the  other  courts  of 
common  law.  Thi*  is  by  far  tho  most  ancient  branch  of 
the  chancery  judicature,  and  seem*  to  have  been  originally 
incident  to  the  nature  of  the  chancellor'*  office,  whoso 
!  chief  business  it  was  to  advise  the  sovereign  on  the 
|  subject  of  grants,  charter*,  and  letter*  patent,  and  to 
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the  ume  court  also  belonged  originally,  in 
time  of  feudal  tenure*,  jurisdiction  in  tho  case  of  w 
ship,  and  some  other  matters  arising  out  of  such  ten 


CHANCELLOR. 

aithenticate  thorn  by  affixing  the  great  seal  after  the  in- 
troduction of  that  symbol.  Out  of  this  naturally  arose 
i  jorudiction  in  all  matters  between  the  crown  and  its 
grantees,  and  the  right  to  repeal  or  cancel  all  grants, 
rturters.  and  letters  patent,  which  should  afterwards 
appear  to  be  contrary  te  law,  or  in  other  respects  im- 
properly obtained.  In  like  manner  the  chancellor  had 
jurisdiction  in  other  matters  arising  out  of  commissions 
coder  the  great  seal ;  such  as  returns  made  in  pur- 
suance of  inquiries  under  such  commissions  as  to  the 
right  of  the  crown  to  goods  or  lands  of  the  subject  < 
by  escheat,  forfeiture,  or  any  other  cause  ;  these 
I«*»Uy  called  offices. 

ward- 
tenures 

and  Us  tenants  in  capite ;  but  it 
1,  that  as  this  court  has  not  the  power 
of  summoning  a  jury,  it  can  in  no  case  try  an  issue  of 
led  the  Court  of  the  Petty  Hag.  literally 
!  of  the  bag  in  which  its  writs  are  deposited. 
To  the  common  law  department  of  chancery  belongs  also 
the  issuing  of  original  writs  ;  that  Is  to  say,  precepts 
addressed  to  the  party  complained  of,  stating  the  nature 
of  the  complaint  made  against  him.  requiring  him  to  do 
justice  to  it,  or  show  cause  to  the  contrary  ;  such  writs 
being  originally  the  first  and  a  necessary  step  in  all 
causes  which  were  tried  before  either  of  the  three  great 
courts,  or  in  the  "  aula  regla,"  before  its  division  Into 
separate  courts. 

In  this  department  of  his  office  the  chancellor  was 
assisted  by  officers  named  curtitors,  whom  he  was  em- 
powered to  nominate  for  that  purpose,  and  upon  whom 
the  whole  business  of  devising  writs  soon  devolved. 
The  chancery  has  hence  been  called  Otbcina  Brevium,  or 
workshop  of  writs  ;  and  is, or  was,  in  respect  of  the  neces- 
sity of  such  writs,  the  foundation  or  fountain  head  of  all 
justice ;  but  this  necessity,  which  had  in  practice  long  been 
satisfied  by  a  fiction,  has  been  in  terms  dispensed  with 
by  the  2d  W.  IV.  c  39.  The  receptacle  in  which  these 
writs  were  kept  was  called  the  Hanaper, —  literally  a 
basket ;  and  hence  the  office  from  which  they  issued  was 
called  the  Hanaper  Office. 

But  by  Car  the  most  extensive  as  well  as  most  im- 
portant branch  of  the  chancellor's  jurisdiction  is  the 
equitable  ;  indeed,  it  is  that  branch  alone  which  U  com- 
saooJy  meant  by  the  term  chancery.  In  this  department 
of  his  office  the  chancellor  Is  assisted  by  the  master  of 
the  rolls  and  the  vice-chancellor  ;  the  first  of  which  Is  a 
very  ancient  office,  and  the  second  was  established  by 
act  of  parliament  in  the  53rd  year  of  George  III.  ;  who, 
they  each  sit  In  separate  courts,  and  exercise  their 
'  /,  yet  together  with  the  lord  chan- 
constitute  one  court  of  chancery,  in  which  ail 
i  and  decrees,  though  most  commonly  made  either 
try  the  master  of  the  rolls  or  the  vice-chancellor,  require 
the  signature  of  the  chancellor  himself,  to  whom  an 
also  lies  from  the  decisions  of  either  of  the  two 
II  but  such  appeals  are  in  strictness  of 
iga,  the  chancellor  being  by  legal  fiction 
to  be  present  in  every  department  of  the 
scery.  The  hearing  of  such  appeals,  and  t 
applications,  called  motions,  in  original  <»..«:., 
utes  the  ordinary  business  of  the  lord  chancellor, 
being  the  usual  practice  to  bring  causes  in  the  first 
ace  before  him. 
The  general  object  and  character  of  this  equitable 
jurisdiction  is  to  supply,  In  civil  matter*,  the  deficiencies 
of  the  other  courts  of  justice,  whether  those  deficiencies 
consist  in  the  imperfections  of  the  machinery  of  those 
courts,  or  In  thetr  too  rigid  adherence  to  peculiar  forms, 
whereby  certain  classes  of  rights  become  excluded  from 
the  benefit  of  their  protection.  The  origin  of  this 
equitable  jurisdiction  is  generally  sought  for  In  that 
remnant  of  judicial  power  which  is  alleged  to  have  been 
left  In  that  part  of  the  "  aula  regla  "  which  was  not  in- 
cluded in  either  of  its  subdivisions  (tee  Kino's  Bench, 
Common  Pleas'),  and  of  which  residuary  part  the  chan- 
cellor was  certainly,  since  the  suppression  of  the  office  of 
justiciary,  the  principal  member,  and  was  thus  easily 
enabled  to  assume  whatever  judicial  power  was  left  un- 
delegated to  the  other  courts.  That  such  remnant  of 
power  was  adequate  to  all  purposes  to  wbich  it  was 
moulded,  is  inferred  from  the  supreme  and  com  pre. 
hensive  nature  of  the  "aula  regla  "  itself,  which  must  be 
supposed  to  have  been  invested  originally  with  full  power 
to  do  complete  and  perfect  justice,  and  of  which  the 
remnant  therefore  still  retained  an  undefined  measure  of 
authority  sufficient  to  supply  what  should  prove,  on  ex- 
perience, to  he  wanting  In  the  other  courts.  This  view  of 
the  subject  is  strengthened  by  the  fact  that  the  Court  of 
Exchequer,  which  was  not  a  part  of  the  aula  regla,  but 
a  collateral  and  equal  court,  or  rather  perhaps  the  aula 
regia  in  a  different  shape,  has  also  its  equitable  juris- 
diction, as  if  that  were  a  necessary  part  of  all  complete 
systems  of  judicature.    Possibly  also  the  idea  of  j  n  a- 
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framing  writs  In  all  actions,  or,  in  other  words,  of  devising 
remedies  for  every  species  of  wrong,  may  have  laid  tho 
foundation  In  theory  for  this  supplemental  code,  as  it 
was  certainly  the  discovery  of  a  new  writ,  or  a  new 
application  of  an  old  one,  which  practically  enabled  tho 
chancellors  to  carry  their  equitable  views  into  effect. 

This  was  the  writ  of  subpoena :  a  writ  returnable  in 
chancery,  and  calling  upon  the  person  to  whom  It  was 
directed  to  appeal  there,  and  answer  u|»on  oath  the  com- 
plaint that  was  made  against  him.  The  invention  of 
this  writ  is  attributed  to  John  Walthara.  Bishop  of  Salis- 
bury, who  was  chancellor  In  the  reign  of  Richard  II.; 
and  It  Is  upon  the  power  thereby  acquired  that  rest*  even 
now  the  equitable  jurisdiction  of  the  chancery. 

Similar  In  principle  to  this  is  the  equitable  jurisdiction 
of  the  Court  of  Exchequer ;  which  is  concurrent  with  that 
of  the  Court  of  Chancery  in  all  matters  of  equitable  relief, 
though  it  can  only  be  called  into  action  by  a  fiction  stated 
In  the  pleadings,  and  which  it  is  not  allowable  to  deny-, 
that  the  plaintiff  is  a  debtor  of  the  crown,  and  will  by  de- 
privation of  the  right  for  which  the  suit  is  brought  be 
less  able  to  satisfy  such  debt.  Wherever,  therefore,  in  the 
course  of  this  or  other  articles  the  words  equity  or  covrlt 

Sl^S.37uru^cTlona»*wcllko?  the  K^Vr'^f 
the  Chancery. 

The  usual  division  of  the  objects  of  equitable  juris- 
diction Is  Into  Trust,  Fraud,  Accident,  Agreement,  and 
Account. 

As  courts  of  equity  take  into  their  consideration  a  far 
greater  variety  of  circumstances  than  do  courts  of  law, 
and  as  evidence  of  no  fact  not  suggested  by  the  pleadings 
is  admissible,  the  written  pleadings  are  necessarily  more 
copious  and  important  than  they  are  at  law  ;  and  there  is 
further  this  most  essential  difference,  that  the  pleadings 
on  the  part  of  the  defendant,  i.  e.  his  answer,  are  upon 
oath.  With  regard  to  evidence  the  same  general  rules 
prevail  in  equity  as  In  law,  as  to  the  admissibility  of 
proofs,  the  relevancy  of  facts,  and  the  competency  of 
witnesses,  and  even  the  propriety  of  the  questions  that 
may  be  put ;  but  the  manner  of  taking  evidence  Is  dif- 
ferent, for  with  few  exceptions,  and  those  as  to  very  simple 
facts,  evidence  In  equity  is  taken  either  under  a  com- 
mission to  examine,  or  by  the  official  examiners  in 
London,  and  is  produced  before  the  court  in  a  written 
shape.  Where  special  applications  are  made  during 
a  cause  for  something  tone  done  in  that  cause,  or,  as 
may  sometimes  be  done,  when  applications  fur  an  order 
of  the  court  are  made  without  instituting  a  suit,  the 
evidence  adduced  is  by  affidavit.  The  hearing  of  such 
applications,  which  is  either  upon  written  petition  or 
by  motion  upon  written  notice,  constitutes  a  great  part 
of  the  business  of  the  court.  Evidence  of  facts  not 
essential  in  the  first  instance  to  the  interposition  of  the 
court,  is  usually  taken  in  the  master's  office  upon  a  re- 
ference made  to  him.  The  Court  of  Chancery  has  < 
jurisdiction  in  the  guardianship  of  infants  and  the. 
nagement  of  charities ;  and  the  lord 
has  by  special  delegation  from  th. 
in  the  case  of  lunatics,  which  is  exi 
the  forms  of  the  old  common  law 


court  upon 

The  appellate  jurisdiction  of  tl 
ruptcy  is  stated  under  that  title. 

CHANCE-MEDLEY.  (A  corruption  of  the  French 
chaude  melt*.)  In  Law,  signified  originally  a  casual  affray 
or  riot,  accompanied  with  violence,  but  without  deli- 
beration or  preconceived  malice  ;  but  is  applied  at  present 
to  a  particular  kind  of  homicide,  —  vis.  the  killing  of 
another  In  self  defence  In  a  sudden  encounter,  without 
malice  prfpense. 

CHANGE  OF  SEED.  In  Agriculture,  the  prat  tice  of 
procuring  seed  produced  it)  a  different  soil  and  climate 
from  that  in  which  it  Is  to  be  grown  as  a  crop ;  and  which 
is  found  to  be  sometimes  beneficial.  End  sometimes  in- 
jurious, according  as  the  new  seed  may  have  been  matured 
in  a  better  or  worse  climate  End  soil  than  those  in  which 
it  is  to  be  grown. 

CHA'NNELS  OF  A  SHIP.  Strong  narrow  platforms 
of  thick  plank,  projecting  from  the  outside  of  the  ship, 
abreast  each  mast,  to  extend  the  shrouds,  and  thereby 
increase  the  support  of  the  rigging. 

CHANT.  (Fr.  chanter,  to  ling.)  In  Music,  an 
ecclesiastical  song  usually  adapted  to  the  psalms  End 
litanies.  There  nave  been  several  sorts,  of  which  the 
first  was  the  Ambrostan,  invented  by  St.  Ambrose,  bishop 
of  Milan.  The  Gregorian  chant,  which  was  Introduced  by 
Pope  Gregory,  is  still  in  use  In  the  Roman  church,  and  is 
the  foundation  uf  all  that  is  grand  and  elevated  in  music 

CHA'NTRY.  (Lot.  cant  aria.)  A  little  chapel  or 
altar,  commonly  in  some  church,  endowed  (before  the 
Reformation  with  revenues  for  the  maintenance  of  a 
priest  to  perform  prayers  for  the  soul  of  the  founder  and 
others.  Chantries  wore  dissolved  in  Englaud  by  1  Ed.  6. 
c  14. 

CHA'PEL.  (Latcapclla.)  In  Architecture,  a  build, 
ing  for  religious  worship  erected  separately  from  a 
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churrli,  and  served  by  a  chaplain.  In  Catholic  churches 
and  Protestant  cathedrals,  chapels  arc  usually  annexed 
lu  the  recesses  on  the  sides  of  the  aisles  ;  these  are  also 
called  chantries. 

Chapel.  ( Fr.  chapelle. )  In  Printing,  is  the  junction 
of  the  workmen  lu  an  office  for  the  purpose  of  promoting 
and  enforcing  order  and  regularity  In  the  business,  the 
preservation  of  the  materials,  the  arrangement  of  the 
price  of  any  doubtful  work,  and  the  care  of  the  lights. 
These  objects  arc  accomplished  by  fines. 

Moxon,  who  published  his  work  on  printing  in  1683, 
says,  "  every  Printing-house  is,  by  the  custom  of  time  out 
of  mind,  called  a  chappel."  It  Is  supposed  that  the  term 
originated  from  the  circumstance  of  Caxton,  oa  the 
introduction  of  the  art  into  England,  practising  it  In  a 
chapel  attached  to  Westminster  Abbey. 

The  president  is  termed  "  the  father  of  the  chapel," 
and  Is  elected ;  the  workmen  are  styled  "  members  of  the 
chapel ;"  and  this  association  takes  cognizance  of  all 
offences,  real  or  imaginary,  committed  within  the  office, 
and  punishes  the  offender  by  inflicting  a  fine  in  pro- 
portion to  the  offence.  The  process  of  calling  a  chapel 
Is  by  giving  the  father  a  halfpenny  and  desiring  him  to 
summon  a  chapel,  stating  to  him  the  object ;  the  father 
then  directs  the  youngest  journeyman  to  announce  to  all 
the  members  the  time  when  It  will  be  held ;  when  the 
subject  is  discussed,  and  the  decision  taken  by  vote. 

It  is  an  axiom  that  the  chapel  Is  always  right,  con- 
sequently there  is  no  appeal  from  Its  decision,  and  to 
dispute  this  would  subject  the  party  to  its  displeasure. 
It  has  various  ways  of  enforcing  obedience  to  its  dictate*. 

Ciupbl.  A  place  of  divine  worship,  either  connected 
w  ith  a  private  establishment,  as  a  nobleman's  house,  a 
college.  Ac. ;  or  subsidiary  to  a  parish  church  for  the 
of  additional  accommodation  (in  which  case  It  is  call 
chapel  of  ease) ;  or  a  meeting-house  belonging  to  a  Dis- 
senting congregation. 

CHA'PLAIN.  i  Lat.  capellanus.)  Properly theminister 
of  a  chapel.  The  privilege  which  the  king  and  nobility 
enjoy  of  appointing  private  chaplains  arises  from  the 
ancient  custom  of  using  domestic  chapels  for  family 
worship.  The  limitations  under  which  this  privilege 
may  be  exercised  are  set  forth  in  certain  statutes  of 
Henry  VIII.  Under  the  existing  law  a  nobleman's 
chaplaiu  may  bold  two  benefices  ;  but  the  chaplain  of  a 
juJge.  He.  only  one  :  on  which,  however,  he  is  not  obliged 
to  reside. 

CHA'PLET.  (Ital.  ciappcllctto.)  A  string  of  beads 
used  by  Roman  Catholics  to  count  the  number  o(  their 
prayers  ;  these  prayers  consist  for  the  most  part  of  Ave 
Marias,  Paternosters,  and  Credos.  Another  name  for 
the  chaiplet  is  Kosary.  The  invention  of  the  practice  is 
generally  attributed  to  St.  Dominic. 

Chaplkt.  (Fr.  chapclet.)  In  Architecture,  a  moulding 
carved  into  beads,  olives,  and  the  like. 

CHA'PTKR.  (Lat.  capitulus ;  from  caput,  head.) 
The  society  of  canons  in  a  cathedral  or  collegiate  church, 
of  which  the  dean  is  the  head,  which  forms  the  council  of 
the  bishop,  and  In  which  his  election  rested  before  Henry 
VIII.  ;  since  whom  the  power  of  the  chapter  in  this 
particular  (In  the  English  church)  has  become  merely 
nominal.  See  art.  Bishop. 

CH.VPTER-HOUSE.  (Lat.  eapltulum.)  In  Archi- 
tecture, the  apartment  (usually  attached)  of  a  cathedral 
or  collegiate  church  In  which  the  heads  or  the  church  or 
the  chapter  meet  to  transact  business. 
CHARA'CE*.  (Chara,  one  of  the  genera.)  A  natural 
•  of  Acrogens  entirely  destitute  of  a  vascular  system, 
I  almost  exclusively  of  tubes;  placed  by  Lln- 
to  Lichens  and  to  Fhomogamous  plants  ;  by 
Jussleu  and  De  Candollc,  with  Saiadaec*  ;  by  Brown, 
at  the  end  of  Hudrochararar  ,•  by  Leman,  to  Halo- 
rate*  ;  by  Von  Martius.  Agardh,  and  YVallroth.  to  Con- 
ferva: ;  and  finally  admitted  as  a  distinctordcr  by  Richard, 
Kunth.  De  Candollc,  Adolphe  Brogmart.  Greville. 
Hooker,  and  others :  consists  of  but  two  genera,  which 
Inhabit  the  fresh  and  salt  waters  of  most 
They  are  remarkable  for  the  dis 
rotation  of  their  fluids  may  be  s< 
scope.  In  the  opinion  of  some  Italian  writers,  the 
Insalubrity  of  the  neighbourhood  of  Rome  is  owing  to 
the  great  quantity  of  chara  which  inhabits  ail  the  pools, 
and  renders  them  intolerably  offensive. 

CHA'RACTER.  (Or.;  --<.  ,»r>f  .  I  i  the  Fine  Arts, 
a  distinctive  property  or  mark  by  which  any  object  is 
separates!  from  another.  In  physics  as  in  morals,  and 
also  In  the  Ane  arts,  there  are  three  species  of  character  ; 
Essential.  Distinctive  or  Accidental,  and  Relative.  Poten- 
tial character  is  that  type  stamped  by  nature  on  all  her 
works ;  that  great  indication  observable  in  the  general 
divisions  of  the  three  kingdoms  of  nature  v  those  dis- 
tinctions of  different  classes  of  beings,  of  sexes  and  ages  ; 
In  short,  of  all  those  great  external  mirks  w  hich  prevent 
the  confusion  of  one  species  with  another.  Distinctive 
or  accidental  character  Is  that  dependent  on  particular 
circumstances  ;  on  all  tho*e  varieties  of  development 
which  a  vast  number  of  visible  or  Invisible  causes  stamp 
214 


CHARCOAL. 

on  the  same  species,  according  to  the  difference  of  their 
position  ;  as  on  individuals  of  the  same  species,  according 
to  the  difference  of  the  elements  which  modify  their  foruis 
and  the  influences  which  some  actions  may  have  upon 
them.  Relative  character  is  a  more  particular  indication 
of  certain  faculties  relative  to  the  different  properties) 
with  which  nature  has  endowed  certain  species  or  in- 
dividuals, in  which  may  be  recognized  the  purposes  to 
which  they  arc  more  especially  destined.  In  morals 
essentia!  character  consists  in  that  uniformity  of  general 
habits  which  forms  the  peculiar  instinct  of  each  specie* 
ol  beings, and  which  indicates  uniformly  their  inclinations, 
their  predominating  tastes,  and  those  propensities  which 
can  never  be  changed  by  accidental  causes*  Distinctive 
character  is  that  which  peculiar  habits  of  organisation, 
circumstances,  social  institutions,  and  all  those  exceptions 
which  in  the  very  order  of  nature  become  suitable  to  an 
individual  or  one  of  the  same  species,  being  in  fact  but  a 
modification  of  essential  character.  Relative,  character  is 
the  impression  or  development  in  a  particular  manner  of 
certain  qualities  suited  to  a  onrtain  end,  or  to  a  certain 
mode  of  existence,  indicating  to  what  purposes  the  beings 
in  question  are  suited,  and  manifesting  a  co-relation  be- 
tween what  the  species  apt>ears  and  that  for  which  it  is 


adapted. 

The  arts  are  and  indeed  can  be  but  the  result  of  na- 
ture in  all  countries,  of  the  natioi 
and  of  the  Individuals  of  which  a  nation  is 
Nature  influences  nations,  nations  men,  and  m< 
These  are  governed  either  mediately  or 
an  influent 
causes  of 

of  every  country  \ 
in  which  nations  differ;  and 
,  which  modify  individuals.  The 
arts  do  but  imitate  this  process :  according  to  the  par- 
in  which  they  spring  up.  their  imitation 
either  nature  in  general  or  parts  of  nature  ; 
material  forms  and  the  sensible  Images  of  things, 
or  the  moral  affections  and  Intellectual  ideas  of  things  ; 
but  of  whatever  kind  the  imitation  be,  to  whatever  object 
it  may  be  directed,  the  arts  are  but  the  faithful  mirrors 
which  reflect  in  every  country  the  physical  and  moral 
qualities  of  nature,  of  nations,  and  of  the  individuals 
of  which  the  latter  are  composed.  Before  judging,  there- 
fore, of  the  imitation,  it  becomes  necessary  to  judge  of 
the  model ;  and  before  we  can  ascertain  in  what  the  cha- 
racter of  the  arts  consists,  we  must  know  on  what  its 
character  depends  in  nature.  We  have  been  thus  par- 
ticular in  giving  some  general  notions  of  character,  which 
must  be  felt  before  we  can  be  qualified  to  judge  of  the 
character  of  the  arts  in  any  country.  The  character 
peculiar  to  himself  which  an  artist  Imparts  to  his  work 
is  but  a  modification  of  the  foregoing  principles  :  mora 
easily,  perhaps,  may  be  understood  that  distinctive  cha- 
racter which  a  work  of  art  requires  that  it  may  seem 
proper  and  suitable  to  its  end.  That  character  which 
marks  species  was  well  understood  by  the  ancients  ;  and 
if  we  mar  trust  Martial,  Phidias  excelled  in  catching  it. 
Of  his  fishes  the  poet  says,  "  Addc  aquam,  nataluint." 

CHARACTERFSTIC  OF  A  LOGARITHM.  The 
same  as  index  or  exponent ;  meaning  the  figure  prefixed  to 
the  logarithm,  or  preceding  the  point,  and  which  indicates 
the  integer  places  or  figures  iu  the  number  to  which  the 
logarithm  corresponds. 

CHARACTERS,  (Or.  gossan*,  a  mark.)  In 
Music,  the  conventional  forms  in  musical  writing  and 
printing  used  for  the  signs  of  clefs,  notes,  rests.  Ac. 

CHARA'DE.  (Fr.)  A  species  of  riddle,  the  subject 
of  which  is  a  name  or  a  word  that  Ispropow-d  for  solution 
from  an  enigmatical  description  of  its  Several  syllables 
taken  separately  as  so  many  individual  words,  and  then 
from  a  similar  description  of  the  whole  name  or  word. 
A  charade  can  only  be  called  complete  if  the  different 
enigmas  which  it  contains  arc  brought  into  a  proi»er 
relation  to  each  other,  and  as  a  whole  unite  in  an  epi- 
grammatic point.  The  following  charade,  which  we  bor- 
row from  the  Dictionnaire  del' Academic  Francaise.  may 
be  regarded  as  a  goo.1  specimen  of  this  species  of  riddle :  _ 


••  My  first  makes  use  of  my  second  to  eat  my  whole ;" 
the  solution  being  ckien-denl  or  dog's  grass.  The  word 
charade,  like  the  term  catembovrg  (quod  vide),  has  been 
applied  to  this  sort  of  amusement,  from  the  name  of  its 
inventor. 

CHARA'DRIL'S.  (Lat.)  A  bird  mentioned  by  Pliny. 
The  name  of  a  very  interesting  genin  of  wading  birds, 
or  Orallatores,  including  the  British  plover  and  allied 
species.  In  modern  Ornithology,  the  Llnmean  genus 
which  Included  the  long-legged  plover  ( Himantovns), 
the  stone  curlew  (tPdicneimii),  and  other  species  is 
raised  to  the  rank  of  a  family  called  Charadriada'. 

CHA'Rt'OAL.  A  form  of  carbon,  obtained  by  burning 
wood  with  the  imperfect  access  of  air,  or  by  heating  or 
distilling  it  in  iron  cylinders  so  constructed  as  to  allow  of 
the  collection  of  the  volatile  protlucts  ;  among  which  are 
tar,  rmd  pi/rotigneous  acid,  which  is  impure  vinegar. 
Charcoal,  exclusive  of  Its  important  use  as  a  fuel,  Is 
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of  tome  curiotu  and  valuable  properties.  It 
a  very  bad  conductor  of  heat  ;  and  hence  powdered 
charcoal  i»  used  to  surround  tubes  and  vessels  which  arc 
required  to  retain  their  heat.    It  U  not  injured  by  air 
aod  moisture  ;  hence  (takes  and  pile*  are  superficially 
charred  to  preserve  them.    It  is  infusible  ;  and  provided 
air  be  carefully  excluded,  it  undergoes  no  change  in  moat 
miens*  heats.    It  absorbs  air  and  moisture,  and  also  the 
cofouring  and  odoriferous  parts  of  many  animal  and  vege- 
table substances.    Tainted  flesh  and  putrid  water  are 
thus  sweetened  by  the  action  of  powdered  charcoal, 
especially  by  what  Is  called  animal  charcoal,  obtained  by 
burning  bone,  or  the  clipping*   of   hides,  leather,  Sec. 
<     .ured        tat  !«•  mi!  at :  <<  i «  tittered  through  w.  II  hurtied 
charcoal  are  materially  decoloured  by  it :  when  burned 
In  oxygen  or  air,  it  is  converted  into  carbonic  acid.  {.Sec 
Dumond  and  Carbon.)    Common  charcoal  intended 
merely  for  fuel  U  prepared  by  cutting  piece*  of  wood 
from  1  in.  to  3  in.  iu  diameter  into  length*  of  from 
I  ft.  to  9  ft.,  forming  them  into  a  conical  pile, 
covering  them  with  turf  or  clay ;  leaving  two  or 

to  the  ground,  for  lighting  the  wood 
the  turf  in  the  upper  part  of  the 
small  holea  for  the  escape  cf  the  smoke. 
The  pile  being  lighted  at  the  several  holes  along  the 


with  a  slow  smouldering  n 
or  two,  and  is  allowed  to  cool  before  the  turf 


■d.    In  the  case  of  very  high  winds,  the  holes  to 
are  stopped,  to  prevent  combustion  from 
eat  rapidity.    Charcoal  obtained  by 
i.  log-wood,  willow,  and  other  wood* 
from  resin,  (a  called  cylinder  charcoal. 
nployed  In  the  manufacture  of  gunpowder 
is  now  always  so  prepared. 

CHARDS.  The  footstalk*  and  midrib  of  artichokes, 
cirduon*.  and  the  white  beet  are  so  called.  In  the  case 
of  the  artichoke  and  cardoon.  the  leaves  are  tied  up,  and 
the  light  excluded  by  straw  ropes  or  by  soil,  in  order  to 
' '  inch  the  chard,  ana  deprive  it  of  its  natural  bitterness; 
after  which,  when  dressed,  it  becomes  an  agreeable  vege- 
table. The  leave*  of  the  white  beet,  not  being  naturally 
bitter,  do  not  require  blanching  to  render  them  fit  for  use. 

CH  A'RFRON.or  CHAMP-FRE1N.  Id  Plate  armour, 
■tew  mf  steel  or  pieces  of  leather,  to  protect  the  face  of 
a  horse. 

CHARGE.  In  Gunnery,  la  the  quantity  of  powder  and 
v-'ight  of  ball  with  which  guns  are  loaded.  For  proving 
cannon,  the  charge  of  powder  is  equal  to  the  weight  of 
the  ball ;  but  for  service  it  Is  about  one  half,  or  more  fre- 
quently about  one  third  the  weight  of  the  ball.  Dr. 
Ilutton  In  hi*  Mathematical  Dictionary  states  that  different 
charges  of  powdeT.  with  the  same  weight  of  ball,  produce 
rfiflerent  velocities  in  the  ball,  which  are  in  the  sub-dupli- 
i  l'i  ratio*  •  >l  the  weight  of  now  der  ;  ind  when  the  weight 
of  powder  la  the  same,  ana  the  ball  varied,  the  velocity 
produced  is  in  tbe  reciprocal  sub-duplicate  ratio  of  the 
weight  of  the  ball ;  which  is  agreeable  both  to  theory  and 
practice.  He  states  also,  that  from  many  experiments 
made  by  him  on  this  subject,  he  found  the  length  of  the 
charge  producing  the  greatest  velocity  in  guns  of  various 
lengths  of  bore,  from  15  to  40  calibers,  to  be  as  follows  : — 


Length  of  bore  in 
calibers. 
15  - 
»  - 
30  - 
40  . 


Length  of  charge  for 
greatest  velocity. 

-  3-ICths. 

-  3- 12th  s. 

-  3- loth*. 

-  3- truths. 


Charki.  In  Heraldry,  signifies  the  various  bearings, 
Le.  ordinaries  and  figures,  depicted  on  tbe  escutcheon. 
A  shield  is  said  to  be  charged  with  the  bearinj. 
it ;  and  so  U  an  ordinary  or  other  charge,  when  it 


-vice  upon  it. 

and  OvaacHARCt.  In  Painting,  a  term  applied 
tii  any  exaggeration  of  character,  expression  from  colour, 

CHARGE'  D'AFFAIRES.  The  third  or  lowest  class  of 
foreign  ministers,  according  to  tbe  regulation*  adopted  at 
tbe  congress  of  Vienna. 

CHA'RITV,  SISTERS  OF.  The  name  bv  which  an 
institution  of  female*  Is  known  in  France,  whose  office  is 
to  attend  the  sick,  and  who  form  a  similar  society  to  that 
of  the  Ucguins  in  Flanders.  Sec  Heouins. 
CHA'RLES'S  WAIN.  A  name  sometimes  given  by 
writers  to  the  constellation  Ursa  Major,  or 
It  has  sometimes  also  been  applied  to  the 


(  HA'HLOCK.^  A^ 

raphantttrum.    The  plant* 
like  those  of  the  common 
distinguished  by  the  ta*te,  w| 
that  of  the  turnip  Is  mild, 
subject  to  the  charlock  thai 
sheep  are  remarkably  fond 
<l'jentl> -turned  into  corn  ' 
case  it  is 


name  in  the  northern 
common  weeds,  Raphanu* 
when  young  arc  remarkably 
turnip  ;  but  they  are  easily 
hich  is  hot  and  bitter ;  while 
Cold  wet  lands  are  more 
warm  calcareous  soils.  As 
of  the  plant,  they  are  fre- 
where  It  abounds,  in  which 
not 


CHASE. 

of  the  charlock  remains.  That  excellent  husbandman 
Mr.  Lisle,  having  sown  charlock  seed  and  turnip  seed  at 
the  same  time,  found  that  tin;  latter  came  up  in  three 
days,  while  the  charlock  required  ten.  The  seed,  when 
burled  in  the  soil  to  a  certain  depth,  will  retain  its  vital 
properties  for  an  unknown  length  of  time  ;  grass  lands 
that  have  not  been  ploughed  within  the  memory  of  man 
having,  when  broken  up.produced  abundance  of  this  plant. 

CHA'RON.  "w  x't*"-)  In  Mvtbology,  the  ferryman 
of  hell,  who  conducted  the  souls  of  the  departed  In  a  boat 
across  tiie  Stygian  lake  to  receive  judgment  from  iKacus, 
Rhadainanthus,  and  Minos,  the  judges  of  the  infernal 
regions.  He  received  an  obolus  from  every  passenger, 
for  which  reason  the  ancients  used  to  put  that  piece  of 
money  In  the  mouths  of  tbe  dead,  lie  was  said  to  be  the 
son  of  Erebus  and  Night. 

CHA'RRED  WOOD.  Wood,  the  outer  surface  of  which 
has  been  carbonized  by  burning,  in  order  to  preserve  It 
from  decay  when  it  is  buried  in  the  soil. 

CHA'RRING  OF  POSTS.  The  practice  of  car- 
bonizing bv  burning  that  portion  of  the  surface  of  wooden 
posts  which  is  to  be  inserted  in  the  ground.  The  object 
I*  to  prevent  the  posts  from  decaying,  more  especially 
at  the  surface  of  the  ground,  or,  as  the  common  phrase 
is,  between  w  ind  and  w  ater.  The  practice  is  common  In 
most  parts  of  Europe,  and  even  in  Russia  and  Sweden, 
though  Umber  is  there  so  abundant. 

CHART.   A  hydrographic  map  for  the  use  of 
gators,  being  a  projection  of  some  part  of  a  coast 
plane  surface    Charts  as  well  as  ordinary  maps  may  be 
constructed  on  any  of  the  principle*  by  which  a  >\ 
surface  is  represented  on  a  plane  ;  but  they  are  | 
laid  down  according  to  Mercator's  projeeth 
the  meridians,  aud  consequently  also  the  parallels  Of 
re  represented  by  parallel  straight 


degrees  of  longitude  on  all  the  parallels  being  equal  to 
those  of  the  equator,  and  tbe  degrees  of  latitude  being 
increased  from  the  equator  towards  the  pole,  so  a*  to 
bear  always  the  same  ratio  to  the  degrees  .of  longitude 
which  they  do  on  the  sphere  itself.    See  Map  and  P«o- 


JEClluN. 

CHARTA'CEUS.  (Lat.  cbarta.  paper.)  Papery;  in. 
dicatlng  the  paper-like  texture  and  substance  of  most 
leaves. 

CHA'RTA.  MA'GNA,  in  English  History.  The 
"  Great  Charter  of  the  Realm  "  was  signed  by  King  John 
In  1215.  and  confirmed  by  his  successor  Henry  III.  It  hi 
reported  to  have  bocn  chiefly  drawn  up  by  the  Earl  of 
Pembroke  and  Stephen  Langton,  Archbishop  of  Canter- 
bury. Its  most  important  articles  are  those  which  provide 
that  no  freeman  .shall  be  taken  or  imprlsoncdor  proceeded 
against,  "except  by  the  lawful  judgment  of  his  peers  or 
by  the  law  of  the  land,"  and  that  no  scutage  or  aid  should 
be  imposed  in  the  kingdom  (except  certain  feudal  dues 
from  tenants  of  the  crown)  unless  by  the  common  council 
of  the  kingdom.  The  remaining  and  greater  part  of  it  is 
directed  against  abuses  of  the  king's  power  as  feudal 
superior. 

CHARTE.  (I .at. charta, paper.)  In  French  History, 
originally  used  to  indicate  the  rights  and  privileges 
granted  by  the  French  kings  to  various  towns  and  com- 
munities ;  but  applied  at  present  to  the  fundamental  law 
of  the  French  monarchy,  as  established  on  the  restoration 
of  Louis  XVIII.  in  1814.  The  Charte  consists  of  G& 
articles,  and  is  founded  on  principles  analogous  to  those 
of  the  British  constitution,  as  embodied  originally  In  the 
Magna  Charta,  and  subsequently  extended  in  the  Bill  of 
Rights.  As  is  well  known,  it  was  the  violation  of  an 
article  of  the  Charte  by  the  Ministers  of  Charles  X.  that 
led  to  the  revolution  of  1830,  the  expulsion  of  that  mo- 
narch from  the  throne,  and  the  establishment  of  the 
present  dynasty.  Since  that  time  the  Charte  has  under- 
gone a  few  modifications,  the  chief  of  which  consists  in 
the  abolition  of  the  hereditary  peerage.    (See  the 


CHA 
cantile 


Royal  et  National,  published  annually.) 
♦RTKR-PAKTY.    (Fr.  parti. divided.)    In  Mer- 
Law,  is  defined  to  be  a  contract,  by  which  the 
owner  or  master  of  a  ship  hire*  or  lets  the  whole  or  a 
principal  part  of  it  to  a  freighter  for  the  conveyance  of 


e  or  more  places.  A  charter-part)  is 
;  but  a  printed  or  written  instrument 
the  parties,  called  a  memorandum  of  a  ' 


binding  if  no  charter-party  be  executed.  A  voyage  may 
be  performed  In  part  under  a  charter-party,  and  in  part 
under  a  parol  agreement ;  but  the  terms  of  a  charter- 


although  they 
The  Instrument 


Mf  be  ex  plained  by  i 
expresses  the  freight  to  be  paid,  and  generally,  but  not 
necessarily,  the  burden  of  the  ship ;  together  with  some 
usual  covenants,  and  others  at  the  discretion  of  the  parties. 

CHA'RTULARY.  In  Diplomatics,  a  collection  of  the 
charters  belonging  to  a  church  or  religious  house. 

CHASE.    (Fr.  chassis.)    In  Printing,  an  Iron  frame 
six  tenths  of  an  inch  in  tluckne»s,  in  which  pages  are 
wedged  up  to  secure  the  letters  from  separating  or 
dropping  out  in  the  process  of  printing.   Chases  I 
P  4 


are  of 
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CHASER. 

different  dimensions,  according  to  the  number  of  pages 
In  a  sheet,  and  the  sixe  of  the  paper :  in  the  printing  of 
books  there  are  two  bars  fixed  across  at  right  angles, 
called  crosiea,  so  as  to  divide  the  chase  into  quarters  for 
greater  security.  The  thickness  is  always  the  name, 
however  Large  the  chase,  being  lower  than  the  types,  for 
the  purpose  of  keeping  the  margin  of  the  paper  clean. 

Chase.  A  row  or  rank  of  plants  or  tree*,  and  more 
especially  of  hedge  plants  ;  also  an  «mtcnt  of  waste  or 
forest  land. 

Cha.sk.  In  Nautical  language,  pursuit ;  also  the  vessel 
pursued. 

CHA'SER.  The  vessel  pursuing.  Also  guns  at  the 
head  and  stern  for  firing  when  in  chase. 

CH  A'SING,  or  ENCHASING.  In  Sculpture,  the  art 
of  embossing  or  making  bassi  rllievi  in  metals.  The 
work  is  punched  out  from  the  back,  and  then  cut  on  steel 
blocks  or  puncheons,  and  cleared  with  small  chisels  and 
gravers. 

CHAT-POTA'TOES.  Small  potatoes,  only  fit  for 
giving  to  pigs  or  boiling  for  poultry. 

CHAT-WOOD.  Small  sticks  and  spray,  only  fit  for 
fuel. 

CHAU'NTRY.   &•<?  Chapel. 

CHAYA  ROOT.  The  root  of  the  Qldenlandia  urn- 
be  Ua  ta,  cultivated  upon  the  Coromandel  coast  as  a  red 
dye  stuff. 

CHEESE.  The  curd  of  milk  compressed  into  solid 
masses  of  different  sixes  and  shapes ;  and,  when  intended 
for  keeping,  salted  and  dried,  and  sometimes  coloured 
and  flavoured.  It  is  almost  always  made  from  the  milk 
of  cows,  but  occasionally  from  that  of  ewes,  and  some- 
times, though  very  rarely,  from  the  milk  of  goats.  The 
following  are  the  principal  British  cheeses :  _  Brickbat, 
formed  of  new  milk  and  cream,  chiefly  in  Wiltshire,  in 
the  autumn,  and  sold  in  little  square  pieces  about  the 
sise  of  brickbats.  Cheddar,  round  thick  cheeses.  weigh- 
Iiik  about  ISO  or  200  pound*,  with  a 
and  the  eyes  or  vesicles  filled  with  a 
large  round  thick  ch 
20<i  pounds  each  ;  solid, 
rather  than  viscid.  They  are  made  from  the  whole  of  the 
milk  and  cream  ;  the  morning's  milk  being  mixed  with 
that  of  the  preceding  evening  previously  wanned.  Der- 
byshire, is  a  small  white  rich  cheese.  Dvniop,  originally 
made  in  Ayrshire,  hut  now  general  throughout  Scotland, 
Is  large,  round,  white,  buttery,  and  weighs  from  30  to 
6"  pounds.  Fhis  and  the  Derbyshire  cheese  arc  very 
much  alike  in  form,  colour,  and  flavour.  Gloucester, 
large,  round,  and  mild  .  buttery  rather  than  friable. 
There  are  two  kinds,  the  single  ami  double  Gloucester  ; 
the  single  is  made  of  the  milk  deprived  of  about  half  the 
cream,  and  the  double  of  the  milk  with  the  whole  of  the 
cream.  Green  or  Sage  cheese  may  be  made  of  any  of  the 
other  kinds,  by  mixing  the  milk  before  it  has  curdled 
with  a  decoction  of  sage  leaves,  among  which  some  put 
a  few  flowers  of  marigold  and  leaves  of  jtarsley.  In  the 
Highlands  of  Scotland  the  leaves  or  seeds  of  lovage  are 
added  to  the  sage,  which  communicate  a  very  strong 
flavour.  Lincolnshire  is  made  of  new  milk  and  cream  ; 
it  is  quite  soft,  not  above  2  Inches  thick,  and  will  not 
keep  more  than  two  or  three  months.  S or  folk,  the 
weight  is  generally  from  30  to  60  pounds  ;  the  curd  is 
dyed  yellow  with  arnotto  or  saffron  ;  and  though  not  a 
rich  cheese,  it  is  considered  a  good  keeper.  Soft  or  Slip 
coal  is  a  small  soft  rich  cheese,  which  might  almost  be 
mistaken  for  butter,  if  It  were  not  white,  and  which 
must  be  eaten  in  a  week  or  two  after  making.  Stilton , 
so  named  from  the  town  in  Huntingdonshire  where  it 
was  first  brought  Into  notice,  but  which  is  made  principally 
In  Leicestershire.  It  is  solid,  rich,  buttery,  and  white  ; 
and,  unlike  all  the  other  cheeses  which  have  been  men- 
tioned, it  is  twice  as  high  as  It  is  broad.  It  is  much  im- 
proved by  keeping,  and  is  seldom  used  before  it  is  two 
years  old.  It  Is  the  dearest  of  all  English  cheeses,  the 
pric*  being  generally  to  that  of  Chester  as  2  to  I,  or  2  to 
If.  In  order  to  induce  premature  decay  and  the  conse- 
quent appearance  of  age  in  these  cheeses,  It  is  said  the 
makers  sometime*  bury  them  in  masses  or  fermenting 
straw.  Coltenkam,  so  named  from  a  town  in  Cam- 
bridge«hire  ;  it  differs  chiefly  from  the  cream  cheese  of 
Stilton  in  being  flat,  broader,  and  superiorly  flavoured. 
The  flavour  is  said  to  be  owing  to  the  rich  grasses  which 
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grow  on  the 

thin,  weighing  from  2ft  to  30  pounds  each,  and  Is  the  best 
keeping  cheese  made  in  England.  Wiltshire  resembles 
the  Cheshire  ;  but  is  poorer,  and  of  inferior  flavour.  It 
is  apt  to  become  scurfy,  to  prevent  which  it  is  generally 
coated  over  with  red  paint.  Yorkshire,  or  cream  cheese, 
is  the  same  as  the  slip-coat  cheese,  already  mentioned. 

Foreign  Cheeses. — The  most  remarkable  of  these  are 
the  following  :  —  Parmesan  it  chiefly  made  at  Parma  and 
other  places  in  I.ombardy,  of  the  curd  of  skimmed  milk 
hardened  by  heat.  Its  flavour  is  said  to  be  owing  to  the 
rich  pastures  of  that  part  of  Italy,  where  all  plants,  from 
the  K^eater  quantity  of  bright  sunshine  thau  in  Britain, 
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or  green  cheese  ;  the  last  is  flavoured  with  the  seeds 
leaves  of  the  roelilot  (MeUlotus  officinalis).  Gt 
cheeses  are  of  different  kinds ;  but  uone  are  o 
unless  we  except  that  of  Westphalia,  which  is  mad*  u 
Into  round  balls  or  short  cylinders,  under  a  pound  weigh 
each.  The  peculiar  flavour  which  this  cheese  acquire 
arises  from- the  curd  being  allowed  to  become  putrt 
before  it  is  compressed.  In  Holland  very  good  cheese  t 
made,  particularly  the  Edam  and  Gouda  cheeses  ;  th 
former  is  very  salt,  and  keeps  well  at  sea.  In  man 
parts  of  the  Continent,  and  even  in  the  interior  of  Pol. in. 
and  Russia,  there  are  Imitations  of  English  cheese  nuule 
but  what  may  be  called  the  indigenous  cheese  of  th 
Russian  empire  Is  nothing  more  than  salted  curd  pu 
into  a  bag  and  powerfully  pressed,  and  taken  to  markc 
as  soon  as  it  is  made,  in  the  same  manner  as  butter  if 
In  some  places,  instead  of  a  press,  the  wbey  is  forced  ou 
of  the  curd  by  putting  it  into  a  long  cloth  midwa; 
between  the  two  ends,  while  a  person  at  each  end  twist 
the  cloth  in  an  opposite  direction,  and  thus  wrings  out  th< 
whey.  In  some  miserable  Russian  villages  the  curd  I 
exposed  for  sale  in  small  lumps,  retaining  the  marks  o 
the  fingers,  which  shows  that  no  other  pressure  has  bcci 
employed  than  what  ran  be  givt  n  with  HM  hand. 

In  France  the  Roquefort  cheese  is  the  most  esteemed 
and  next  that  of  Neufchatcl.  The  former  somewhat  re- 
sembles Stilton,  but  is  much  Inferior ;  and  the  latter  Is  i 
cream  cheese,  seldom  exceeding  a  quarter  of  a  pound  ii 

Weight. 

CHEESE-MIT  l     See  Piophila. 
CHEE'TAH,  or  CHEETA.   A  Mahratta  vernacula) 
name,  applied  both  to  the  Felis  juhata  and  the  Felts  Leo 
pardus.   It  is  to  the  former  species,  or  ' 
that  the  term  is  confined  in  this  country. 

CHEPRONE'CTES.  (Gr.  ri*|,  hand,  and  rnxm,  j 
swim.)  A  genus  of  spine -fin  ned  fiihi 
fins  supported,  like  short  feet,  upon  \ 
of  this  organization  the  chcironects  can  creep  over  the 
mud  or  sand  when  left  dry  by  the  receding  tide  ;  they  aU< 
propel  themselves  along  by  short  leaps,  and  In  this  wa» 

hovering  about ; 


they  have  obtained  the  name  of  frog-fishes.    The  gill 


A  rrog-fi_. 

cavity  is  large,  but  the  outlet  very  small,  and  the  quantitj 
of  water  which  can  thus  be  retained  enables  the  chel- 
ronects  to  remain  out  of  water  longer  than  fishes  it 
general  can  do..  The  term  Chdronectet  is  applied  bj 
llliger  to  a  genus  of  opossum  having  the  hinder  hands 
webbed.  Some  naturalists  adopt  this  application  of  the 
term,  and  apply  to  the  genus  of  fishes  so  called  by 
Cuvier  the  name  Antennarius,  originally  given  to  the 
cheironects  by  Comiucrson. 

CHEIRO'PTERA.  (Gr.  a  hand,  and  evtfs*.  a 
wing. )  An  order  of  Mammalia,  characterized  by  having  t  h< 
anterior  extremities,  aud  especially  the  hands,  so  modified 
as  to  serve  the  office  of  wings,  the  lingers  being  extremely 
lengthened,  and  connected  together  by  a  thin  membrane. 
Of  this  order  the  common  bat  (  Vespertilio  murintu)  may 
be  regarded  as  the  type.  The  order  includes  very  nu- 
merous and  diversified  species,  which  have  been  grouped 
by  De  Blainville,  who  has  devoted  on  especial  study  to 
them,  into  three  principal  divisions.  Of  these  the  first 
Includes  the  largest  species,  called  "  flying-foxes  :"  they 
are,  however,  vegetable- feeders,  and  ore  characterized  by 
having  the  ears  and  nose  of  a  simple  form  ;  the  twe 
innermtsct  fingers  of  the  hand  armed  with  claws,  and  oi 
the  ordinary  structure;  the  tail,  and  the  web  of  skin 
connecting  the  hind-legs,  and  called  the  "  interfemoral " 
web,  very  short,  or  wanting ;  and  lastly,  by  having  the 
molar  teeth  separated  by  intervals,  and  of  simple  structure 
These  bats  are  distributed  over  the  warmer  latitudes  oi 

of  the  Pacific 
bj 


is  its  ordinan 
ore  beset  witf 


the  old  continent,  and  extend  to  the 
ocean.    The  second  division 
variously  shaped  and  grote*. 
the  first  or  innermost  digit  alone 
structure  and  armature  ;  the  molar 
sharp  tubercles ; 
of  Insects,  or  the  blood  of 

this  group,  which  also  includes  the  horse-shoe  bats  (  KU. 
noUtphi),  and  other  genera  distributed  over  all  parts  o 
the  old  world.  The  third  division  of  Cheiroptera  ha«  th* 
nose  constantly  simple ;  the  other  characters  as  in  th< 
second.  It  includes  the  bats  properly  so  called,  whirl: 
are  uniformly  insectivorous,  and  or  small  sice. 

CHE'LA.  (Gr.  x*Aw,  pincers.)  The  first  pair  n 
forcipated  extremities  of  the  crab,  lobster,  ami  othci 
crustaceans. 

CHE'LICERRS.    (Gr.  mincers,  and  mitm 

a  horn. )  The  term  applied  by  Latreille  to  two  appendages 
of  the  head  of  the  Arachnidans,  or  spiders  and  scorpions 
which  appendages  he  considers  as  representing  the  me 
sial  antenna*  of  the  Decapod  Crustacea,  here  convert*.* 
Into  manducatory  organs. 

iLO'NIANS,  Chelonia.  (Gr.  *  a  tortoise. 
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turtles ;  charartcriied  by  the  body  being  Inclosed 
U(«t«  n  a  double  shield  or  shell,  out  of  which  extend  the 
i  o I ,  and  i"ur  extremities.     1  he  1  ind  tortoiM  bJM 
tke  power  of  retracting  all  these  parts  within  the  shell. 

CHEMISTRY.  (The  word  is  probably  derived  Horn 
the  Coptic  root  cArwu  or  kkcmt,  signifying  obscure  or 
vcrrt.  The  German  word  gthcim  is  apparently  of  the 
■  origin.) 

Is  a  department  of  science,  the  objects  of 
to  investigate  the  nature  and  properties  of  the 
of  matter,  and  their  mutual  actions  and  com- 
;  to  ascertain  the  proportions  in  which  they 
of  separating  them  when  united  ; 


material*  upon 
Doyle,  Houke, 

!  Is  the  exclusive  basis  of 
e,  little  progress  could  be  made  in  it  til' 
futiliry  of  the  ancient  philosophical  systems  had  »>een 
*>«ed.  and  their  Influence  annihilated,  and  till  the 
of  that  form  of  severe  experimental  inquiry  had 
e«tablish«<d  which  "first  procures  the  light,  and 
tben  shows  the  way  by  its  means."  Upon  such  foun- 
dations, laid  by  Bacon,  the  other  philosophers  whose 
names  hare  been  mentioned  proceeded  to  bring  together 
and  arrange  the  materials  which  had  been  furnished  by 
their  pre«lec«*)>sors,  and  were  thence  led  Into  that  train  of 
true  philosophical  reasoning  and  research  which  served 
as  an  emulator y  example  to  their  Immediate  successors, 
and  which  ha*  led  in  our  times  to  the  gigantic  results  of 
modern  discovery. 

It  is  well  known  that  the  alchemists  had  accumulated 
a  number  of  valuable  but  isolated  chemical  facts,  and 
that  they  had  explored  with  considerable  diligence  the 
abstract  properties  and  mutuai  agencies  and  relations  of 
the  greater  number  of  Datum-  products  ;  but,  with  few 
exceptions,  they  neglected  their  useful  and  obvious  ap- 
plications, and  wasted  their  labours  upon  unattainable 
and  chimerical  projects.  Their  discoveries  and  inventions, 
as  Lord  Bacon  justly  and  forcibly  observes,  "are  well 
represented  in  the  fable  of  the  old  man  who  left  an  estate 
to  his  children,  buried,  as  he  said,  In  hi*  vineyard,  which 
therefore  they  fell  to  dig  and  search  for  with  great  dili- 
gence ;  whereby,  though  they  found  no  gold  in  substance, 
yet  they  received  an  abundant  vintage  for  their  labour. 
So  assuredly  has  the  search  and  stir  to  make  gold  pro- 
duced a  great  number  of  fruitful  experiments.' 
Alchemical  speculations,  including  the  attempts  at  the 
aversion  of  mercury  into  gold,  ana  the  search  after  an- 
and  universal  remedies,  were  vigorously  carried 
on  during  the  sixteenth  ami  seventeenth  centuries;  and 
nising  accounts  of  the  professors  and  adepts  of 
been  handed  down  to  us  by  the  ehe- 
M  who  are  curious  upon 
,y  consult  Mangetus,  HibltothecaChemica. 
Chemicum  of  Elias  Ashmole :  the  latter 


es  of  our  famous  English 
the  hermetique  mysteries 
e,"  but  their  perusal  is 


Pa- 

,  in  whose  writings 
so  happily  worked  upon 


by  Hooke  and 
of 

to  which  many  of  the 
may  be  plausibly  traced. 

II  Valentine  of  Erfurt  Was  born  about  the  year 
1100  ;  bis  writings,  although  tinctured  with  the  follies  of 
alchemy,  are  full  of  shrewd  and  Intelligent  remarks  :  he 
was  the  discoverer,  apparently,  of  nitric  and  of  sulphuric 
acid,  and  of  many  antimonlal  preparations,  which  are  fully 
described  In  his  Triumphal  Chariot.  Philip  Hochener. 
more  commonly  known  under  the  name  of  Paracelsus, 
and  who  died  in  1&41  at  Kaltiburgh,  in  the  forty-third 
year  of  his  age,  is  chiefly  celebrated  for  the  boldness  and 
assiduity  with  which  he  introduced  chemical  preparations 
Into  the  practice  of  medicine  ;  be  did  little,  however,  as 
a  discoverer.  Van  Hclmont,  one  of  the  soundest  writers 
of  bis  period,  was  the  first  who  seems  to  have  paid 
attention  to  the  nature  of  gaseous  bodies,  and  to  the  dis- 
tinction between  permanent  gases  and  vapours  :  the  word 
gas  first  occurs  in  bis  works ;  and  under  the  term  gat 
s>l«ettre,  he  seems  to  allude  to  what  was  afterwards 
termed  Jli e d  air.  None,  however,  of  these  early  practical 
chemists  come  Into  competition  with  Glauber.  He  was 
an  active  experimentalist,  and  an  acute  reasoner  ;  and 
in  reference  to  his  discoveries  we  may  enumerate  among 
them  the  distillation  of  muriatic  acid  from  a  mixture  of 
sulphuric  acid  and  common  salt ;  the  purification  of  the 
roiduary  sulphate  of  soda,  which  be  termed  sal  mirabiU, 
awl  which  still  bears  his  name  ;  the  production  of  nin- 
th* dMillatiun  of  bone,  and  Us  conversion  Into 


sal  ammoniac  by  the  addition  of  spirit  of  salt  f  the  pre- 
paration of  sulphate  of  ammonia,  which  he  terms  secret 
sal  ammoniac ;  the  formation  of  blue  vitriol  by  the  action 
of  sulphuric  acid  upon  the  green  rust  of  copper ;  the 
composition  of  numerous  earthy,  alkaline,  and  metallic 
salts  ;  and  lastly,  the  evolution  of  vinegar  during  the 
destructive  distillation  of  wood,  for  which  he  describes 
and  delineates  the  distillatory  apparatus,  under  the  name 
of  "a  press  for  extracting  the  juice  of  wood."  and  the 
ngether  with  i 


which,  together 


of  the  oil  of  tar  an. I 


With  a  i 


•any  disbelieved  ;  but  "  It  contented  me,"  he  says, 
have  written  the  truth,  and  lighted  a  candle  t 


"  Glauber  also  published  a 
qf  Navigators  ;  in 


a 


iruy  swriii  trtivt  i  oy  tea  may  pntcrre  inemsetvis  jro 
hunger  and  thirst,  and  also  from  those  diseases  uhich  are 


itten  /or  Ike  health, 
t  tar  el  by  water  for 
The  sensible  plan  of  em- 


wont  to  happen  in  long  i 
com/or I,  and  solace  oj  all' 
the  good  of  their 

ploying  extract  of  malt  as  a  portable  vegetable  diet,  and 
diluted  muriatic  acid  to  quench  thirst,  is  here  recom- 
mended ;  and  many  of  the  medicinal  uses  of  that  acid  arc 
dwelt  upon,  among  which  are  some  that  have  lieen 
claimed  a*,  recent  discoveries.  On  the  whole,  there  i«  no 
author,  contemporary  with  Glauber,  who  has  written  so 
much  to  the  purpose,  and  who,  as  it  were,  anticipated  so 
many  of  our  modern  scientific  improvements. 

Reverting  to  the  names  of  Boyle  and  his  eminent 
associates,  we  are  reminded  of  the  origin  of  the  Iloyal 
Soetety  of  London  /or  the  Improvement  of  Natural  Know- 
ledge,  which  was  incorporated  by  Charles  II.  In  the  year 
1662,  and  of  which  Boyle  and  Moose  were  active  and  dis- 
tinguished members.  Boyle  died  in  1091.  Ills  station  in 
life,  his  mild  and  prepossessing  disposition,  his  strict 
honour  and  integrity,  and  the  unaffected  earnestness  with 
which  he  promoted  experimental  Inquiry,  tended  to  shed 
a  lustre  on  his  pursuits,  to  elevate  their  character  with 
the  world,  and  to  draw  into  their  precincts  many  who 
without  such  an  example  would  have  passed  their  lives 
in  that  listless  inactivity  then  too  common  with  those 
upon  whom  fortune  smiled  :  among  these  Mr.  Boyle 
made  many  converts. 

Boyle's  Essays  on  the  successfulness  and  unsuccess- 
ful In  ess  of  Experiments,  and  the  Preface  to  his  Philoso- 
phical Writings,  are  in  the  genuine  spirit  of  experimental 
research  ;  but  the  new  and  Important  aspect  assumed 
about  this  time  by  such  pursuits  is  perhaps  chiefly  due  to 
Dr.  Robert  Hooke  (born  in  the  Isle  of  Wight  in  lfi3ft.  and 
died  In  London  in  1703).  Among  hit  views  and  dis- 
coveries which  bear  upon  the  progress  of  chemical  phi- 
losophy, the  most  Important  arc  those  relating  to  the 
phenomena  of  combustion,  and  to  the  part  which  the  air 
performs  in  that  process  ;  his  notions  upon  these  subjects 
arc  remarkable  for  their  boldness  as  differing  from  the 
prevailing  theories  of  the  day,  and  for  their  correctness 
as  superseding  the  objections  to  which  those  theories 
were  liable.  From  the  hints  contained  in  the  writings 
of  the  alchemists.  It  appears  that  the  phenomena  of 
combustion  were  referred  to  a  subtile  and  highly  volati 
which. 


to  a  subtile  and  highly  volatile 
and  expanded  by  heat,  pro- 
len  metals  were  exposed  to  the 
number  of  them  were  observed 
\nce.  and,  losing  their  brilliancy, 
an  earth-like  powder  or  calx.  It 
I  that  in  this  process  the  particles 


action  of  heat  the 
to 

became  con 
was  generally 
of  the  combu 

and  in  that  way  transformed  into  heat  and  llg 
it  had  been  also  remarked  that  in  certain  cases 
bustion,  and  especially  as  regards  the  metals,  the  phe- 

■ease  of  i 


nomeuon  was  attended  by  an  actual  increase  of  weight  in 
the  burning  body,  and  that  this  result  was  incompatible 
with  the  theory  which  assumed  the  conversion  of  the 
combustible  into  heat  and  light,  or  the  evolution  of  that 
principle  of  inflammability  which  by  Beccher  and  Stahl 
and  the  chemists  of  that  school  was  termed  phloguton. 
About  the  year  1G3C  a  remarkable  tract  appeared  in 
France  relating  to  this  subject,  by  Jean  Hey,  a  physician 
of  Perigord.  Lo  Brun  bad  melted  two  pounds  six 
ounces  of  lead,  and  found  that  in  six  hours  the  whole 
had  been  converted  Into  calx  ;  but  that  Instead  of  having 
lost  phloguton,  or  any  other  ponderable  matter.  It  had 
actually  increased  In  weight  to  the  extent  of  many 
ounces.  Puzilcd  by  this  result,  he  consulted  Hey  as  to  its 
cause,  who  immediately  undertook  an  experimental  in- 
quiry, which  led  him  to  refer  the  increase  in  weight  In 
tills  and  similar  cases  to  the;  fixation  of  air.  This  in- 
ference was  amply  supported  by  the  researches  of  Boyle 
and  of  Hooke :  the  former  found  that  no  combustible 
would  burn  under  the  exhausted  receiver  of  the  air- 
pump,  and  consequently  that  the  presence  of  air  was 
requisite ;  and  Hooke,  finding  that  however  intensely 
charcoal  was  heated,  It  would  not  hum  when  air  was 
excluded,  iufers  "  that  air  is  the  universal  dissolvent  of  lis— 
flammable  bodies,  and  that  this  dissolution  generates  heat, 
which  we  cM/ire."   But  he  went  a  step  beyond  this,  and 
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attributes  the  power  of  supporting  combustion  to  a 
principle  In  the  atmosphere,  "like  unto,  or  the  very  same 
a*,  tli.it  which  in  fixed  in  saltpetre ;  "  lor  ho  hail  observed 
the  power  of  that  salt  as  a  supporter  of  combustion.  Hi* 
word*  are  as  follow  :  —  "  The  dissolving  parts  of  the  air 
are  but  few,  and  hence  the  atmosphere  is  like  those 
spirits  which  hare  much  phlegm  mixed  with  them,  and 
become  soon  glutted  ;  whereat  saltpetre  abounds  more 
lu  those  solvent  particles,  and  hence  a  little  will  dissolve 
a  great  sulphurous  body  quickly  and  violently ;  and  as 
other  solvents,  though  but  weak,  quickly  consume  the 
dissoluble  body  if  the  supply  be  renovated,  so  air  applied 
to  a  shining  bttdy  by  a  bellows  will  dissolve  it  as  rapidly 
as  saltpetre."  1-rora  all  which  he  concludes  that  there 
Is  no  element  of  fire,  but  that  flame  results  from  the 
mutual  chemical  action  of  the  combustible  upon  a  part 
of  the 


phere.  (Hooke'i  Micrograph* a.)  Hooke 
>  the  part  performed  by  air  in  the  process 
;  and  in  his  l.amput,  published  in  1677,  has 


of  respiration  ;  and  in  his  Lamp.it.  published  in  1077,  has 
given  a  beautiful  explanation  of  the  burning  or  a  candle 
He  attributes  the  light  and  heat  to  the  action  of  the  air 
upon  the  combustible  matter  of  the  flame  and  show  s  that 
the  interior  of  the  flame  is  not  luminous,  by  th« 
expedient  of  viewing  its  section  through  a  thin  piece  of 


of  Hooke 

John  Mayow  (born  in  Cornwall  1645, 
1679),  who  not  only  experimentally  coi 
but  pointed  out  the  connection  between 


ration,  and  showed  that  that  part  of  the  air 
cerhed  in  the  support  of  flame  was  also  essential  to  the 
life  of  animals.  He  placed  a  candle  under  a  bell-glass, 
and  w  hen  It  w  ould  no  longer  burn,  he  found  that  on 
rekindling  it  It  was  immediately  extinguished  by  the 
same  air  ;  he  then  placed  a  mouse  Jn  a  confined  portion 
of  air,  and  it  soon  manifested  the  want  of  its  renewal ; 
he  then  put  the  mouse  under  the  same  bell-glass  with 
the  candle,  and  found  that  it  only  lived  half  the  time  that 
It  had  survived  without  the  candle ;  he  then  reversed  the 
experiment,  and  endeavoured  to  burn  a  candle  in  air 
which  had  been  breathed,  and  finding  that  it  went  out,  he 
concluded  that  the  "  nitro-aerial  particles  "  of  the  air 
were  as  essential  to  respiration  as  to  combustion,  and  that 
they  were  In  both  cases  absorbed  ;  and  he  even  refers 
animal  heat  to  the  influence  of  the  air  upon  the  blood. 

But  Mayow's  claim  to  a  distinguished  place  in  the 
history  of  chemistry  is  not  merely  founded  upon  the 
sagacity  w  ith  which  he  followed  up  these  views  ;  he  was 
the  first  who  distinctly  expounded  the  nature  of  chemical 
affinity,  and  who  taught  its  independence  of  those  me- 
chanical forms  of  the  particles  of  matter  to  which  it  had 
been  referred,  and  showed,  contrary  to  the  prevailing 
tenets,  that  in  cases  of  combination  the  particles  of  the 
acting  bodies  were  not  annihilated,  but  that  they  still 
existed  in  the  compound,  and  might  again  be  elicited 
from  it  with  all  their  former  powers  and  properties. 
These  notions  he  illustrates  by  a  series  of  extremely 
apposite  experiments  ;  and  proceeds  to  explain  decom- 
position upon  the  principle  of  inequality  in  the  respective 
attractive  forces  of  the  acting  bodies,  a  doctrine  which 
was  afterwards  verified  and  further  explained  by  Newton, 
whose  masterly  sketch  of  a  theory  of  chemical  attraction, 

gven  In  the  queries  to  the  thin!  book  of  Optics,  Is  nearly 
the  language  and  entirely  In  the  spirit  of  his  pre- 
The  theory  of  combustion  and  of  affinity,  thus 

Hooke  and 


hree  principal  points^ 
find  it.  to  which  it 


herefore  to  allude  ;  namely,  the  investigations 
the  philosophy  of  heat,  those  connected  with 
chemistry,  and  those  establishing  the  con- 


ncction  of  electrical  with  chemical  phenqm< 

It  was  not  till  towards  the  middle  of  the  seventeenth 
century  that  such  perfection  was  given  to  the  construction 
of  the  thermometer  as  to  enable  It  to  be  used  as  an 
accurate  and  comparative  measure  of  temperature.  Dr. 
Ha  I  ley  seems  to  have  been  the  first  who  applied  the 
uniform  temperature  of  boiling  water  to  obtain  one  fixed 
point  for  its  graduation ;  the  constant  temperature  of 
water  in  the  act  of  freezing  seems  also  to  hare  been  noticed 
about  the  same  time  by  the  Florentine  academicians,  and 
by  Newton ;  and  these  two  points  being  thus  determined 
and  ascertained,  together  with  the  causes  of  their  oc- 
casional discrepancies,  the  graduation  of  the  thermometer 
became  easy,  especially  when  the  advantages  of  mercury 
had  been  pointed  out  by  Halley.  together  with  the  mode  of 
sealing  it  m  the  thermometer  tube.  [See  Thermometer.  ) 
But  the  great  and  important  step  In  the  philosophy  of 
heat  was  the  consequence  of  Dr.  Black's  discovery  of  the 
state  in  which  heat  exists  in  liquids  and  vaponrs,  and 
upon  which  he  founded  his  beautiful  theory  of  latent 
heat.   This  theory  gave  a  satisfactory  solution  of  a  mul- 


titude of  natural  and  artificial  phenomena  previous 
unexplained  or  unobserved,  and  laid  the  foundation 
those  wouderful  improvements  In  the  theoretical  at 
practical  construction  of  the  steam  engine  which  we 
soon  afterwards  carried  Into  effect  by  Watt. 

Dr.  Black  was  born  in  1728  on  the  banks  of  the  Garonr 
and  educated  at  Belfast,  and  afterwards  at  Glasgow  I 
1766  he  was  appointed  to  the  chemical  chair  in  t 
university  of  Edinburgh,  where  he  died  In  it  ■  •  *  -  He  n 
only  made  the  grand  discovery  of  the  Latency  of  he* 
hut  he  enriched  chemistry  with  other  discoveries  ;  aim-, 
w  hich  that  of  the  presence  of  carbonic  acid  in  the  mi 
earths  and  alkalies,  and  the  cause  of  their  causticity,  w 
especially  perfect  and  important.  These  facts,  incfudii 
al*o  the  discovery  of  carbonic  acid,  or,  as  it  was  thi 
called.  Jited  air,  were  first  published  In  1756;  his  Ide 
respecting  the  combinations  of  heat  with  pondcrab 
matter  were  perfected  in  1764. 

Another  and  distinct  series  of  inquiries,  having  in 
portant  bearings  upon  the  philosophy  of  heat,  had  i 
origin  with  the  Florentine  academicians  towards  the  et 
of  the  seventeenth  century,  and  was  afterwards  sag 
ciously  followed  up  by  Schcele,  Leslie,  and  other*  : 
relates  to  the  phenomena  of  radiation,  to  the  mann. 
In  which  heat  is  propagated  through  space,  and  to  tho 
of  its  emanation  from  luminous  and  incandescent  bodie 
and  to  its  connection  with  light. 

Pneumatic  Chemittry  had  its  origin  in  the  experfmen 
of  llookc  and  Mayow,  and  was  subsequently  extend, 
by  Hales,  and  more  especially  by  Priestley.  Mayow  o» 
talned  hydrogen  gas  by  the  action  of  Iron  on  dilul 
sulphuric  acid,  and  observed  the  formation  or  nitrous  gi 
during  the  action  of  aquafortis  upon  the  same  metal 
but  It  was  not  till  the  commencement  of  the  last  centur 
that  the  distinctive  characters  of  the  gases  and  their  im 
portauce  as  chemical  agents  began  to  be  duly  appreciate* 
Connected  also  with  this  subject  Is  the  rise  and  progre« 
of  the  chemical  physiology  of  vegetation.  Dr.  Stephe 
Hales  was  born  in  Kent  in  1677,  and  died  at  Teddingto 
in  1761.  He  began  the  communication  of  his  rescarcht 
to  the  Royal  Society  in  1717,  and  in  1727  published  hi 
"  Statical  Kxintjs.  containing  an  essay  towards  a  nature 
history  of  vegetation,  of  use  to  those  who  are  curious  i, 
the  culture  and  improvement  of  gardening ;  also 
specimen  of  an  attempt  to  analyse  the  air  by  a  grcc 
variety  of  chemiev-stattcal  erperhnents,  which  were  rea 
at  several  meetings  before  the  Royal  Society."  In  1733 
second  volume  or  these  Essays  was  published,  contatnin 
"  Hamtastalics,  and  experiments  on  the  stone  of  the  kidnt- 
and  bladdt-r."  In  his  various  experimental  rcsearche 
detailed  in  these  essays,  Dr.  Hales  describes  man 
curious  facts,  and  shows  much  ingenuity  in  the  con 
trivance  of  apparatus ;  but  he  furnishes  a  striking  Instanc 
of  the  facility  with  which  the  mind  is  led  away  from  th 
true  path  or  discovery  by  preconceived  opinions  ;  fo 
having  predetermined  that  the  various  gaseous  product 
which  he  obtained  were  mere  modifications  and  con 
taminations  of  common  air,  he  missed  much  that  wa 
fairly  within  his  grasp.  He  observed.  Tor  instance,  tha 
air  was  absorbed  during  the  combustion  of  phosphoru 
in  close  vessels,  but  be  examined  none  of  the  products 
he  collected  the  air  evolved  during  the  destructive  dis 
filiation  of  wood,  and  found  ft  fatal  to  animals  ;  fron 
Newcastle  coal  he  obtained  one  third  of  Its  weight  o 
gas ;  and  from  nitre,  1*0  times  IU  bulk  ;  but  be  did  no 


leisurely  examine  any  of  these  products!  He  found  tha 
iron  filings  and  oil  of  vitriol  would  not  evolve  gas  unles 


iicn  ne  thus 


water  was  present ;  but 
the  properties  of  the  hydi  . 
he  hastens  on  to  Irrelevant 
eager  to  multiply  experiments  than  to  examine  thri 
results.  In  the  same  way  he  details  with  minute  ac 
curacy  the  quantity  of  air  generated  during  the  dis 
filiation  of  blood,  tallow,  sal  ammoniac,  and  many  oth«- 
substances,  without  drawing  a  single  useful  inference 
In  his  experiments  on  respiration  too,  he  obtained  remit 
of  extreme  interest,  and  is  often  upon  the  verge  of  mos 
ImiKjrtant  discoveries  ;  but  Instead  of  being  Incited  by  th 
novelty  of  his  results,  and  the  extent  of  the  field  of  in 
restigatlon  opened  by  his  researches,  he  drops  them  upoi 
the  occurrence  of  the  slightest  difficulty.  His  examin 
ation,  however,  of  the  motion  of  the  sap  in  vegetable 
was  pursued  upon  a  more  regular  and  satisfactory  plan 
be  ascertained  the  quantity  of  matter  imbibed  am 
perspired  by  several  plants  and  trees  .  the  proporti<>i 
daily  lost  by  the  leaves,  and  their  Influence  upon  th' 
absorptive  powers  of  the  root ;  and  the  relation  of  varlou 
states  of  the  atmosphere  as  to  temperature  and  moi«tur« 
upon  these  functions.  He  endeavoured  to  confer  dlflVrcu 
flavours  upon  fruits  by  impregnating  the  soil  with  per 
fumed  waters,  and  he  found  that  the  odorous  particle 
were  rejected  by  the  living  Teasels,  but  that  they  affect  ei 
the  dead  parts  of  the  tree;  he  compares  the  function 
of  the  leaves  of  evergreens  with  those  of  decldunu 
shrubs  and  trees  ;  he  notices  the  effect  of  cutting  a  rim 
of  bark  off  the  branch  of  a  tree  in  promoting  the  growtl 
of  its  leaves  and  fruit ;  and,  lastly,  shows  that  air  is  some 
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taet  absorbed  or  inspire  J  by  plants,  and  gives  some  In- 
(■rating  views  relative  to  the  germination  of  seedi. 

When  it  is  recollected  that  Hales  wrote  at  the  com- 
Beocftaent  of  the  last  century,  that  few  models  of  good 
were  then  extant,  and  that  a  pom- 

of  his 


l  style  was  prevalent 

admire  the  perspicuous  and 
manner  in  which  he  details  his  facts  and  ob- 
rrrirjoos.  He  has  in  this  respect  all  the  merit  which 
DrkitiiTs  to  Bo^le  without  his  diffusiveness ;  and  a  pleading 

i-.-irr...  :.iv  and  leads  him,  whilst  endeavouring  to  unveil 
the  masteries  of  nature,  to  direct  our  attention  with 
img  modesty  to  the  extreme  penury 


of  causes  and  effects  discoverable  in  the  lowliest  works 

But  although  Mayow,  Hooke,  and  Hales  had  done 
much  toward*  establishing  the  interest  and  importance 
■)(  g*s#ou*  chemistry,  it  is  to  Dr.  Joseph  Priestley  (born 
at  Field  bead,  near  Leeds,  1733 ;  diet!  in  Pennsylvania, 
1*4)  that  we  owe  the  principal  progress  in  this  branch 
of  our  science.  He  directed  his  attention  to  it  with  a 
degree  of  activity  and  skill  then  peculiarly  his  own,  and 
in  the  number  of  his  discoveries  left  his  contemporaries 
f*r  u  hind,  while  be  csrtainly  milled  them  in  their 
interest  and  importance,  which  is  the  more  surprising 
when  we  reflect  that  he  generally  seems  to  have  con- 
sidered bis  philosophical  studies  as  sut>ordinatc  to  his 
more  severe;  and  serious  occupations.  He  first  turned 
his  attention  to  chemistry  about  the  year  1768.  He  used 
to  amuse  himself  with  experiments  on  fixed  air  and  on 
artificial  mineral  waters ;  and  one  experiment,  as  he  says, 
ltvtdiitjc  to  another,  he  soon  collected  those  materials 
sbkrb  be  laid  before  the  Koyai  Society  in  1772,  under  the 
brie  of  Observations  on  different  Kinds  of  Air.  It  was  on 
it*  1st  of  August,  1774,  that  he  made  the  great  discovery 
upon  which  so  much  of  the  subsequent  progress  of  che- 
mical science  has  depended,  namely,  that  of  oxygen  gas. 
lie  obtained  it  by  exposing  a  quantity  of  red  precipitate  of 
mercury  to  the  action  of  the  sun's  rays  concentrated  upon 
u  by  a  lens  ;  the  red  precipitate  was  contained  in  a  flask 
filed  up  with  mercury,  and  inverted  in  a  basin  containing 
tae  same  metal.  "  I  presently  found,"  he  says,  "that  by 
scans  of  this  lens  air  was  expelled  from  it  very  readily. 
iUving  got  several  time*  as  much  as  the  bulk  of  my 
auUenai*.  1  admitted  water  to  it,  and  found  that  it  wan 
aot  imbibed  by  It  ;  but  what  surprised  me  more  than  I 
can  well  express  was,  that  a  candle  burned  in  this  air 
with  a  remarkably  vigorous  flame,  very  much  like  that 
enlarged  flame  with  which  a  candle  burnt  In  nitrous  air 
exposed  to  iron  or  liver  of  sulphur  ;  but,  as  1  got  nothing 
like  this  remarkable  ap|>earanee  from  any  kind  of  air 

m  of  nitrous  air,  and  I 
the  preparation  of  the 
I  was  utterly  at  a  loss  how  to 
ft."    He  then  goes  on  to  show  that  red  lead 
at  a  red  heat,  and  calls  It, 


tr.  regarding  it  as  com- 
of 'phlogiston,  and  consequently  pos- 
of  a  powerful  affinity  for  that  imaginary  principle, 
after  the  discovery  of  oxygen,  Priestley  as- 
that  plants  had  the  power  of  purifying  air  which 
vitiated  by  the  respiration  of  animals,  and  that 
oxygen  was  evolved  by  aquatic  plants  in  water  containing 
carbonic  acid.  Nitrous  and  nitric  oxide,  muriatic  acid, 
arui  ammonia  were  also  amongtt  his  gaseous  discoveries. 
In  I77'i  Dr.  Kutherford  had  demonstrated  that  a  large 
porta*!  of  the  atmosphere  consisted  of  a  peculiar  gas 
rfinVring  from  tixed  air,  yet,  like  It,  extinguishing  flame 
i  -  l  '. -.tit  lor  respiration  ;  to  tin*  component  (  art  of  the 
atmosphere  Dr.  Priestley  gave  the  name  of  phlogisticated 
i/r,  and  pointed  nut  the  means  of  ascertaining  Its  relative 
proportion  to  the  oxygen  of  the  air  by  the  agency  of 
nitrous  gas. 

Another  celebrated  name  connected  with  the  progress 
of  this  department  of  chemical  science  Is  that  of  Caven- 
dish. In  1776  he  presented  the  Royal  Society  with  a 
di*M-rtatii>u  on  inflammable,  fixed,  ana  nitrous  air.  The 
two  latter  gases  had  been  well  described  by  his  con- 
temporaries ;  but  nothing  very  precise  was  known  re- 
specting inflammable  air,  till  its  sources  and  properties 
were  described  in  Cavendish's  masterly  paper.  He  found 
that  it  was  the  lightest  known  substance,  and  in  con- 
juxtctinu  with  Watt  he  showed  that  by  combustion  with 
oxygen  water  wa*  the  only  result ;  hence  the  term 
iytiroeen  subsequently  applied  to  this  gas.  Cavendish 
also  discovered  the  composition  of  nitric  acid  ;  and  by 
[  l  i>fi«  i  e>-- v  -n.  nf  i  Infill  -p;uk<«  through  roinnion 
air,  and  through  artificial  mixtures  of  oxygen  and  ni- 
trogen, be  succeeded  in  effecting  their  combination,  aud 
in  prcxiucing  that  acid. 

Two  capital  and  extremely  important  steps  were  thus 
made  in  chemical  science,  chiefly  by  the  joint  labours  of 
Priestley  and  of  Cavendish  ,  namely,  the  composition  of 
!  and  of  water ;  and  about  the 


Scheele  (born  at  Stralsund  In  1742,  and  died  at  Kflp:ng 
near  Stockholm  in  1786),  In  his  dissertation  on  Manganese, 
made  known  the  existence  of  chlorine,  or,  as  he  then 
termed  it,  of  dcphlogisticated  muriatic  acid  gas.  His 
"  Observations  and  Experiments  on  Air  and  Flro,"  and 
on  '*  Heat  and  Light,"  are  also  masterly  pioduetions,  i 
contributed,  in  conjunction  with  the  labours  of  hit « 
contemporaries,  to  Invest  chemistry  with  a  deg 
Interest  and  Importance  which  gave  it  an 


giston.and  introduce*!  a  logical  | 
Into  the  precincts  of  chemistry, 
upon  a  magnificent  scale,  and  with  a  < 
accuracy  which  stamped  his  researches  with  a 
valuable  character.  By  a  series  of  beautiful  experiments 
be  determined  the  relative  proportions  of  the  elements 
of  the  atmosphere  and  of  those  of  water ;  he'  rejected  all 
supporters  of  combustion  except  oxygen,  and  regarded  it 
as  the  sole  source/  of  the  heat  and  light  evolved  during 
that  process ;  be  endeavoured  to  prove  that  gases  were 
constituted  by  the  union  of  ponderable  bases  with  caloric, 
or  i.  he  matter  of  Meat,  ana  examined,  upon  a  splendid 
scale  and  with  princely  apparatus,  the  results  of  the 
combustion  of  sulphur,  phosphorus,  carbon,  and  the 
metal*  ;  he  inferred  that  oxygen  was  the  universal 
acidifying  principle ;  and  by  a  series  of  well  conceived 
researches  he  demonstrated  the  Identity  of  charcoal  and 
the  diamond,  and  showed  that  when  burned  in  oxygen 
they  yielded  carbonic  acid  gas.  Lavoisier  was  also  the 
first  who  examined  with  requisite  accuracy  tbc  products 
of  the  distillation  of  animal  and  vegetable  substances  ; 
he  also  Inquired  with  more  success  than  any  of  his  pre- 
decessors into  the  phenomena  of  fermentation,  and,  by 
examining  the  contents  of  certain  vegetable  juices,  pre- 
vious to  and  after  that  process,  he  drew  some  curious  and 
Important  conclusions  respecting  the  changes  that  take 
place :  he  also  extended  and  corroborated  Scheele's 
views  as  to  the  Importance  of  the  chemical  agencies  of 
light. 

These,  and  a  variety  of  other  details,  are  embodied  in 
Lavoisier's  Siemens  de  Ckimie,  which  appeared  at  Paris  in 
1789 ;  a  work  which  eminently  displays  the  extent  and 
perspicuity  of  his  views  as  a  theoretical  and  experimental 
philosopher,  and  which  contains  a  masterly  refutation 
of  the  phlogistic  doctrines.  The  abstract  facts,  however, 
upon  which  this  refutation  rests  maybe  traced  to  Mayow, 
Hooke,  Priestley,  and  Scheele.  It  has  been  stated  that 
the  prominent  features  of  the  French  theory  were  itt 
explanation  of  the  phenomena  of  combustion  and  of 
snce  of  oxygen  being  deemed  es- 
in  both  cases.  That  air  is  the  food  of  fire  was 
at  a  very  remote  period  ;  that  it  causes  the 
i  of  weight  sustained  by  metals  during  their 
calcination  was  shown  by  Hey  early  in  the  seventeenth 
century,  that  a  part  only  of  the  atmosphere,  Identical 
with  a  matter  contained  in  saltpetre,  Is  concerned  in  the 
support  of  flame,  was  explained  by  Hooke  In  1007  ;  and 
that  the  vital,  or  igneous  spirit,  as  be  termt  it,  con- 
tributes to  the  formation  of  acids  was  asserted  by  Mayow 
In  1674.  Here,  therefore,  without  even  infringing  upon 
the  eighteenth  century,  we  have,  in  explicit  detail,  the 
principal  facts  and  arguments  requisite  for  the  con- 
struction of  the  French  theory  ;  and  If  to  these  we  add 
the  discovery  of  oxygen  bv  Priestley,  and  of  the  com- 
position of  water  and  of  nitric  acid  by  Watt  and  Caven- 
dish, what  then  becomes  of  itt  title  to  originality  ? 

The  influence  of  the  researches  connected  with  the 
philosophy  of  heat,  and  of  those  relating  to  the  pro- 
duction, properties,  and  constitution  of  the  gases,  upon 
the  improvement  and  extension  of  chemistry,  will  now 
be  apparent ;  but  one  of  the  most  fertile  sources  of  Its 
recent  progress  is  of  a  dirtinct  and  remarkable  origin, 
namely,  the  discovery  of  the  chemical  influences  of  elec- 
tricity. 

In  1790  Galvani  of  Bologna  ascertained  that  certain 
spasmodic  or  convulsive  contractions  might  be  produced 
by  the  action  of  electricity  upon  the  nerves  of  a  recently 
lulled  animal  ;  and  that  If  the  sciatic  nerve  of  a  frog  bo 
laid  bare  and  touched  with  a  piece  of  tine,  whilst  at  the 
same  time  the  muscle  it  touched  with  gold,  similar  effects 
to  those  of  electricity  are  produced  whenever  the  metal* 
were  brought  into  contact,  or  connected  together  by 
conductors  of  electricity ;  if  nonconductors  were  usea, 
no  spasm  ensued.  He  accounted  for  these  and  similar 
effects  by  assuming  that  the  nerves  and  muscles  were  iu 
opposite  electrical  states,  and  that  the  spasms  were  the 
consequence  of  their  annihilation  or  discharge. 

Volta,  on  the  other  hand,  finding  that  twodifferent  metals 
were  essential,  referred  the  phenomena  to  the  electro- 
motive power  of  the  metals  ;  and  following  up  this  idea, 
he  soon  succeeded  in  producing  that  extraordinary  form  of 
electro-generative  apparatus  which  is  now  known  under 
the  name  of  the  Voltaic  pile  or  battery,  consisting  of  al- 
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tarnation*  of  two  metals  with  an  intervening  fluid  :  tine, 
copper,  and  diluted  acids  are  the  substances  now  generally 
resorted  to.  It  has  lately  been  shown  by  Faraday  that 
chemical  action  is  the  exclusive  source  of  the  electricity 
of  these  Voltaic  arrangements  ;  but  their  history  and  the 
theory  of  their  phenomena  will  be  git  en  elsewhere. 

In  t  he-year  1800  the  chemical  powers  of  the  Voltaic  pile 
were  first  observed  in  regard  to  tne  decomposition  of  water 
and  certain  saline  solutions,  by  Messrs.  Nicholson  and 
Carlisle;  these  were  more  accurately  investigated  in  1803 
by  Hisinger  and  Berzelius  ;  and  In  IW16  Sir  H.  Davy  com- 
municated his  celebrated  lecture  "  On  somo  Chemical 
Agencies  of  Electricity"  to  the  Royal  Society.  Ho  had 
previously  ( 1801 )  given  a  paper  to  the  Society  containing 
an  account  of  some  galvanic  combinations  formed  by  the 
arrangement  of  single  metallic  plates  and  fluids,  analogous 
to  the  galvanic  apparatus  of  Volta ;  but  it  was  not  till 
the  publication  of  tne  Hake  nan  Lecture  above  alluded  to 
that  the  importance  of  electrochemical  tcience  could  be 
appreciated .  It  contains  a  masterly  outline  of  the  subject ; 
and  its  details  present  a  floe  specimen  of  experimental 
Inquiry,  especially  in  reference  to  the  manner  in  which 
he  traces  out  the  decomposing  powers  of  an  electrical 
current  in  effecting  the  separation  of  the  elements  of 
water,  the  skill  with  which  the  conflicting  results  of 
other  experimentalists  are  examined  anil  explained,  the 
caution  with  which  he  proceeds  from  ex|>eriment  to 
theory,  and  the  sagacity  with  which  he  employs  theo- 


retical views  as  the  source  of  new  experimental  inquiries. 
Following  the  path  which  he  had  thus  opened  for  himself, 
It  led  him  on  to  the  most  important  and  extraordinary 
results,  among  which  were  the  decomposition  of  the 
alkalis  and  earths,  and  the  discovery  of  an  entir. 

C  But'\hT 


and  in  this  Davy  rendered  a  memorable  service  to  che- 
mistry by  his  several  papers  on  "  Oxymuriatlc  Acid,"  in 
which  he  successfully  establishes  the  views  of  Schcele  re- 
garding its  nature,  and  refutes  and  subverts  those  of  the 
French  school,  and  which  had  been  sanctioned  by  the 
chemists  of  Europe :  he  demonstrates  the  existence  of 
acids  without  oxygen,  and  lays  the  foundation  of  the 
theory  of  the  hydracid*. 

To  these  masterly  researches  Davy  added  a  third  series, 
of  equal  if  not  superior  importance  ;  those  relating  to  the 
tnfetu  lamp.  His  first  paper  upon  this  subject  Is  printed 
in  the  Philotophical  Trantactiont  for  1815,  and  was 
followed  by  four  others.  Finding  that  flame  would  not 
recede  through  tubes  of  very  small  diameter,  the  Idea 
occurred  to  him  of  constructing  a  lamp  which  should 
have  no  connection  with  the  surrounding  air  except  bv 
capillary  tubes;  and  be  Inferred  from  previous 'experi- 
ments that  such  a  lamp  might  safely  be  employed  in  coal 
mines  infested  by  fire-damp.  He  then  .endeavoured  to 
ascertain  the  extent  to  which  the  tubes  might  be  shortened 
without  interfering  with  this  principle  of  safety,  and  was 
thus  led  to  cut  them  down,  till  their  transverse  section 
resembled  a  series  of  meshes.  This  approached  so  closely 
to  wire-gauze  that  he  was  induced  to  try  how  far  that 
tissue  would  prevent  the  passage  of  flame ;  and  finding 
it  effectual,  he  employed  it  in  the  construction  of  his 
lamp,  and  ultimately  adopted  the  simple  and  efficient 
arrangement  now  in  general  and  successful  use.  During 
the  experimental  investigation*  upon  which  the  dis- 
covery of  the  safety  lamp  was  founded,  Davy  ascertained 
a  number  of  curious  facts  respecting  the  constitution  and 
temperature  of  flame,  which, wiUi  other  parts  of  his  general 
inquiry,  are  not  less  ingenious  than  original.  In  No- 
vember, 1820,  Sir  H.  Davy  became  president  of  the  Royal 
Society,  and  continued  to  contribute  papers  as  heretofore, 
some  of  them  upon  subjects  of  much  Interest,  ably  and 
philosophically  discussed  :  among  them  the  essays  on  the 
modes  of  protecting  the  copper  sheathing  of  ships  deserve 
especial  notice ;  they  have  furnished  hints  for  the  pre- 
servation of  Iron  and  other  corrodiblc  metals  from  the 
influence  of  air  and  water,  and  promise  to  lead  to  results 
of  great  practical  importance.  In  the  course  of  the  year 
1*27  his  health  became  seriously  impaired ;  he  passed 
the  greater  part  of  the  year  1828  in  Italy,  and  terminated 
his  memorable  existence  at  Geneva  in  May,  1830,  in  the 
-second  year  of  his  age. 

e  have  now  briefly  sketched  the  principal  circum- 
in  the  history  of  chemistry  bearing  upon  its  origin 
as  .1  science,  without,  however,  adverting  to 
temporaries  ;  it  remains  to  add  a  short 
the  art  of  Analysis,  and  the  important 
of  that  branch  of 


first  scientifically  pursued  by  Bergman 
born  in  1 735.  and  died  in  1781,  in  con- 


ofS 

sequence,  as  is  said,  or  too  intense  application  to  his  studies. 
The  use  of  tetU  for  the  discovery  of  certain  substances 
held  in  aqueous  and  other  solutions,  is  first  particularly 
dwelt  upon  by  Boyle.  He  used  vegetable  colours  for  the 
detection  of  adds  and  alkalis,  and  noticed  the  cloudiness 
produced  by  nitrate  of  silver  in  solution  of  common  salt. 


In  16G7  Du  Clos  undertook  an  examination  of  the  mineral 
waters  of  France,  and  in  1686  Hie  me  published  some 
clever  experiments  upon  the  same  subject  in  Swe- 
den. In  1726  Boulduc  used  spirit  of  wine  to  preci- 
pitate the  salts  insoluble  in  that  menstruum  ;  in  1755 
Venel  pointed  out  the  existence  of  fixed  air  in  the  waters 
of  Sellers,  Spa,  and  Pyrmont  ;  Lane,  in  1760,  showed 
the  method  of  imitating  chalybeate  springs ;  and  in  1775 
Priestley  published  directions  for  saturating  water  with 
fixed  air.  The  above  and  other  teats  were  particularly  ex* 
amined,  their  accuracy  compared,  and  the  best  modes  ol 
applying  them  pointed  out  by  Bergman  :  his  dissertation  1 
on  tne  waters  of  Upsal,  on  sea-water,  and  on  the  arti- 
ficial preparation  of  medicated  waters,  each  exhibit  proof! 
of  his  skill  as  an  analyst,  and  accuracy  as  an  experimenter. 
He  also  turned  his  attention  to  the  analysis  of  minerals  ; 
his  essay,  entitled  De  Minerarum  Docimatid  Humidkt. 
must  be  considered  as  the  parent  source  of  that  branch  ol 
analytic  chemistry  10  successfully  followed  up,  though  upor 
a  limited  scale,  by  Scheele,  and  in  the  improvement  and 
extension  of  which  Klaproth  passed  his  long  and  laborious 
life.  Klaproth  was  born  at  Wernigerode  In  Prussia  in 
1743.  and  died  at  Berlin  in  1817.  Hcpubllshcd  207 
in  his  "  Contributions  towards  the  Chemical 
of  Mineral  Substances."  Another  em  incut  name  1 
chemical  analysts  is  that  of  Vauquelin,  who  died 
advanced  age  in  Paris  iu  182K.  He  was  originally  a  pea- 
sant  boy  in  Normandy,  and  afterwards  was  employed  In 
Fourcroy's  laboratory,  where  he  not  only  acquired  great 
dexterity  in  the  ordinary  duties  of  his  situation,  but 


and  original  analyst.   He  afterward* 
In  his  profession  ;  and  his  1 


In  this 


became  an 
rose  to  I 
and  important 
monuments  of  his  skill  and  i 

Among  the  improvers  of  . 
country  Chencvix,  Howard, 
ticular  mention;  but  to  none  is  this  part  of  thei 
more  deeply  indebted  than  to  Dr.  Wollaston.  With 
him  and  Davy  all  that  is  practically  useful  in  the  theory 
of  definite  proportionals,  or,  as  ft  is  often  called,  the 
Atomic  Theory,  may  be  said  to  have  originated  ;  though 
the  facts  upon  which  it  is  founded  were  chiefly  furnished 
by  the  German  analysts,  and  by  Higgins  of  Dublin. 

We  have  in  another  place  given  some  account  of  this 
important  subject,  and  have  endeavoured  to  explain 
the  facts  upon  which  It  is  founded,  and  the  results  tu 
which  it  leads :  its  promulgation  with  us  is  mainly  at- 
tributable to  VVollaston's  suggestions  contained  in  his 
paper  "  On  a  Synoptic  Scale  of  Chemical  Equivalents." 
brought  before  the  Hoyal  Society  In  November,  1&13. 
Many  years  previously  he  had  established  the  import- 
ant doctrine  of  multiple  proportions  in  a  paper  "  Ou 
Superacid  and  Subacid  Salts."  He  now  showed  the 
practical  applications  of  which  the  theory  was  susceptible ; 
and,  by  connecting  the  scale  of  equivalents  with  Gunter's 
sliding  rule,  has  put  into  the  hands  of  the  chemist  an 
Instrument  Infinite  In  its  uses,  and  equally  essential  tu 
the  student,  the  adept,  and  the  manufacturer. 

There  remains  to  bo  noticed  a  distinct  branch  of  che- 
mistry of  extreme  interest  and  Importance,  but  beset 
with  peculiar  difficulties  ;  namely,  that  relating  to  organic 
substances.  Some  progress  was  made  in  it  by  Scheele  ; 
but  it  has  chiefly  been  enriched  by  the  labours  of  modern 
and  contemporary  philosophers,  and  in  their  hands  has 
assumed  an  entirely  new  aspect.  The  composition  ol 
organic  bodies  may  be  viewed  in  two  ways ;  either  as 
relates  to  their  ultimate  elements,  or  to  their  proximate 
groups.  The  former  are  remarkably  few  in  number,  and 
arc  almost  exclusively  confined  to  four ;  namely,  carbon, 
hydrogen,  oxygen,  and  nitrogen.  These,  by  their  varied 
and  extraordinary  union,  give  rise  to  innumerable  *< 
dwry  products  or  proximate  principles.  That  the 
elementary  forms  of  matter  should  give  rise  to 
Infinitely  varied  products,  merely  in  consequence  of  Un- 
varying proportions  in  which  they  are  combined  and  the 
circumstances  under  which  they  have  been  presented  tt 
each  oUier  ;  that  food  and  poisons,  alkalis  and  acids 
sweets  and  bitters,  and.  In  short,  the  most  opposite  and 
dissimilar  qualities,  should  arise  out  of  such  cause*  — u 
extremely  remarkable ;  and  although  every  day  is  adulns 
to  our  information,  and  clearing  difficulties  from  tin 
department  or  chemistry,  it  is  but  In  Its  infant  state. 

In  looking  at  the  present  state  of  chemistry,  it  must  be 
allowed  that  It  exhibits  a  most  promising  aspect ;  the 
study  of  its  abstract  principles  is  calculated  to  keep  the 
curiosity  constantly  00  the  alert,  and  awaken  an  intense 
and  peculiar  Interest ;  and  it  is  quite  impossible  to  glance 
at  its  recent  progress,  and  at  the  extraordinary  discoveries 
which  are  daily  rewarding  the  labours  of  Us  skilful  cul- 
livators,  without  anticipating  most  Important  conse- 
quences. Should  its  progress  during  the  ensuing  century 
only  equal  that  of  the  past,  it  must  lead  to  results  deeply 
affecting  the  interests  and  welfare  of  mankind  ;  but  as  it 
has  hitherto  acquired  strength  with  Its  progress.  Its 
wonders  may  be  expected  to  accumulate  In  a  much 
higher  ratio.  We  already  seem  to  be  on  the  brink  of 
some  great  discovery  connected  with  those  powers  and 
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ramie*  of  nutter  which  we  call  electrical.  Their 
aututioa  with,  and  convertibility  as  it  were  into,  heat, 
■ai  sod  magnetism,  and  their  identity  with  the  cause 
-  nrrairal  affinity,  have  already  been  turned  to  great 
r-wiat ;  and  it  is  only  necessary  to  utume  the  possession 
^tsKirc  unlimited  command  that  we  at  preaeut  enjoy 
aw  the  production  or  evolution  of  this  extraordinary 
■-  ije]«-iuii-nt  ajid  scanty  iik-.iih  of  ■.iinniioning  it 
rv>  existence  or  activity,  and  a  more  intimate  acquaint- 
br  •ith  lu  forms  and  qualities,  to  confer  the  highest 
upon  our  •peculation!,    lu  chemical  powers 


or  circuitoui  and  difficult 


be  periietuallv  called  into  action  at  a  sub- 
iih  or  cir 

n.  It«  tingle  application 
o'f  oxygen  and  hydrogen  from  water 
'  rs  ;  whilst  the  facility  of  lU  con- 
iU  ubiquity,  and  its  varied 
t  states  which  for  want  of 
have 

to  point  it  out  at  of 
it* 


iffttcatkm  to 
tdetTiphk 

Ntt  rvoderrd  Independent  of 
W  nijrbt  a*  by  day  ;  and  even  in  the  . 
tarrnuoo  there  teemi  no  reason  against  such  convey  - 
i  •  ur  thought*,  want-,  and  wish,  v.  a*  to  t ran -nut 
Uwtn  over  the  globe  with  a  rapidity  as  much  beyona 
ill  previous  experience,  as  the  travelling  on  a  rail- road 
nnwit  that  of  a  common  carriage. 

Comwrted,  therefore,  with  the  progress  of  the  higher 
fi' I^rttuenU  of  chemical  science,  and  indeed  intimately 
isinmorrn  with  It,  is  the  advancement  of  Its  application 
to  all  the  arts  of  life.  It  is  often  supposed  that  the  sue- 
omM  applications  of  chemistry  to  the  arts  have  been 
rattier  the  results  of  accident  or  chance  than  the  con- 
»"Viencv  of  those  apparently  abstract  studies,  and  curious 
~Jter  than  useful  discoveries,  as  they  arc  called,  in  which 
'i*  truly  philosophical  chemist  Is  engaged,  and  In  which 
Hi  labours  terminate  ;  but  experience  justifies  no  such 
coodosion.  There  can  be  no  doubt  that  Mack's  r<  - 
•nrches  into  those  effects  of  heat  which  arc  connected 
•  rtti  changes  in  the  state  and  form  of  bodies,  and  es- 
pecially with  the  constitution  of  vapour,  led  Watt  into 
tr.it  train  of  reasoning  by  which  his  improvements  in  the 
>t<-4iD  engine  were  ultimately  effected.  Most  of  the  wun- 
<W»  of  modern  chemistry  must  be  referred  to  Galvani's 
npertment*  on  a  dead  frog.  They  led  Vidta  to  the 
instruction  of  the  electric  pile ;  and.  In  the  hands  of 
fcvy  and  his  successors,  what  important  conquests  have 
'to  attained,  and  what  extraordinary  consequences  are 
i  v  il  .»n,»f  from  a  source  so  apparently  unpromising 
*ta  irrelevant  !    Independent  of  the  new  agents  which 


hire  been  placed  in  the  hands  of  the  experimentalist, 
OKI  of  the  new  and  Important  theoretical  consideration! 

out  of  them,  the  whole  aspect  and  character 
epartment  of  physical  science  has  been  won- 
extended,  and  improved  ;  the  cause 
been  developed  ;  ami  a  power  no  less 
I  applicable  to  human  uses  than  light 
Indeed  the  parent  of  both,  is  gradually 


Of  two  great  prac- 
Irie*  already  been 
telegraph, 


wdheat.  per! 

showing  us  its  mysterious 
uences  have 
i|  namely,  the 

on  of  metals  from  corrosion.  That  other*  are 
H*m  the  eve  of  their  development  cannot  be  doubted  ; 
wl  in  proportion  as  our  knowledge  of  this  agent  and 
r Tis*,uent  power  over  It  Is  extended,  those  ends  must 
t  rtalulybe  attained  which  we  have  above  ventured  to 
sriticipate. 

I  rooi  other  departments  of  this  science  we  are  con- 
'tmtly  acquiring  similar  benefits  :  the  progress  of  gas 
titami  nation,  the  great  improvements  In  metallurglc 
'  >  rati  u«  in  the  arts  of  dyeing  and  calico-printing,  in 
''"-manufacture  of  n  ments.in  the  preservation  ol  timl>er 
(turn  dry-rot,  in  gilding  and  silvering  the  metals,  are 
wily  a  few  of  the  cases  in  point ;  even  the  difficult  and 
apparently  isolated  researches  Into  tho  relative  pro- 
pHtkms  of  the  ultimate  elements  of  the  proximate  or- 
fcunc  products,  and  the  application  of  the  atomic  theory 
10  those  researches,  have  not  been  fruitless,  considered 
reference  to  what  are  termed  their  practical  results 
*fi*l  popular  and  useful  applications.  The  brewer  and  the 
dittillcr  are  reaping  the  benefits  of  such  Inquiries  ;  the 
"'aversion  of  starch,  and  even  of  wood.  Into  sugar,  are 
practical  consequences  of  theoretical  Inferences  ; 
frum  the  destructive  distillation  of  ligneous  matter  we 
•re  already  furnished  with  our  chief  supply  of  vinegar, 
*od  with  a  liquid  which,  as  a  combustible  and  a  solvent, 
ha*  to  a  great  extent  superseded  the  use  of  alcohol,  and 
may  possibly  take  Its  place  at  no  very  remote  period  as 
•»  intoxicating  stimulant :  the  saw-dust  of  certain  woods 
ass  been  shown  susceptible  of  conversion  into  nutriment ; 
sad  the  analysis  of  bone  points  it  out,  when  properly 
prepared,  as  almost  equal  to  its  weight  of  flesh  as  an 
*nk!e  of  human  food.    In  short,  of  the  arts  of  life  the 

.  uoou  chemical  principles  ; 


exclusively  so  ;  others,  though  apparently  mechanical, 

involve  chemical  principles  :  hence  the  great  and  growing 
importance  of  chemical  science  as  a  branch  of  general 
education  bearing  upon  political  economy,  and  upon  the 
prosperity  of  the  arts  and  manufactures. 

Having  given  this  outline  of  the  rise,  progress,  uses, 
and  applications  of  chemical  science,  we  must  refer  to 
other  articles  for  more  explicit  information  upon  the 
different  heads  that  have  been  alluded  to.  In  reference 
to  further  details  respecting  the  history  of  this  depart* 


ment  of  knowledge,  especially  as  relates  to  alchemy  ana 
to  tho  history  of  chemical  inventions,  we  maf  refer  to 
Dr.  Thomson's  History  of  Chemistry,  and  to  the  pre- 
fatory chapter  of  Mr.l/randes  Manual. 

The  extent  necessarily  occupied  by  chemistry  in  a 
map  of  human  knowledge  will  be  evident  from  the  brief 


map  of  human  knowledge  will  be  evident  from  the  brief 
definition  of  tho  science  given  at  the  outset  of  this 
article ;  for  it  not  only  leads  us  to  inquire  into  the  com- 
position of  every  product  of  nature  and  of  art.  but  to  ex- 
amine the  elements  of  all  the  forms  of  matter,  and  the 


any  newly 
re  a  long  train  of  inquiries,  which  can 
and  worked  out  by  multiplied  experiment* 
is  impossible  to  move  onw  ards  in  this  science  except  upon 
the  basis  of  experimental  research.  Accordingly,  when  a 
body  of  unknow  n  nature  Is  presented  to  us,  we  endeavour, 
first  to  ascertain  whether  It  be  a  simple  or  a  compound 
substance.  If  simple,  to  what  class  of  elementary  bodies 
does  it  belong  ;  Is  it  combustible  or  Incombustible  ;  is  it 
electro-negative  or  electro-positive ;  how  is  it  affected  by 
heat ;  what  are  its  relations  to  other  forms  of  matter ; 
what  its  powers  of  combination  ;  what  are  the  propor- 
tions in  which  it  unites  with  other  substances  ;  what  are 
its  characters  and  those  of  its  combinations  as  a  che- 
mical and  physiological  agent  ;  what  are  its  uses  in  the 
arts  and  in  medicine  ?  If  it  be  a  compound  substance, 
we  inquire  into  the  nature  and  number  of  its  component 
parts  :  are  they  new,  or  are  they  known  elements ;  In 
what  proportions  arc  they  combined  V  We  also,  as  before, 
examine  its  thermal  and  electrical  relations,  and  its  use- 
ful applications.  These,  and  many  other  questions  which 
arise  in  the  course  of  chemical  investigation,  involve  as  It 
\*<  ri  several  distinct  bran<  lies  of  Inquiry,  and  lead  us  to 
contemplate  chemistry  under  two  points  of  view;  namely, 
as  an  independent  science,  which  embraces  the  whole 
field  of  chemical  knowledge,  and  Investigates  the  che- 
mical relations  of  bodies  without  reference  to  any  ex- 
traneous considerations — this  Is  pure,  theoretical,  or philo- 
sophical  chemistry  ;  and  secondly,  as  a  science  having 
certain  objects  In  common  with  others,  as  with  minera- 
logy, medicine,  physiology,  and  the  arts  — this  being  ap- 
plied chemistry. 

In  a  subject  then  so  extensive  and  complicated  i 


discovered 


be  an- 

';  for  it 


mistry,  systematic  arrangement  is  of  the  utmost  impor- 
tance to  the  teacher  and  student.  In  the  broad  principles 
of  arrangement  most  writers  agree  ;  but  in  minor  details 
each  generally  pursues  a  path  of  hfc  own.  It  would  be 
even  If  It  were  possible,  to  enumerate  the  details 
adopted  by  the  leading  didactic 


writers  on  chemistry  ;  but  the  l«uls  upon  which  they  are 
founded  deserves  a  few  words  of  explanation. 

The  objects  of  chemistry  are  all  included  under  one 
or  other  of  the  following  heads  ;  namely, — 

1.  The  general  powers  and  properties  of  mat 

2.  The  chemistry  of  elementary  substances. 


And  each  of  these  require  several  subdivisions.  Thus,  un- 
der the  first  head,  we  Include  attraction  and  affinity, 
heat,  light,  and  electricity ;  under  the  second  head  are 
Included  the  chemical  history  and  properties  of  the  pon- 
derable elementary  substances,  and  their  mutual  reactions, 
which  of  course  leads  on  to  the  third  head  .  namely,  to 
the  chemical  history  and  properties  of  compound  bodies. 
To  render  the  systematic  arrangements  of  the  elemeuts 
and  their  compounds  intelligible,  it  will  be  necessary  to 
enumerate  the  former,  and  point  out  such  of  then*  cha- 
racters as  are  connected  with  their  classification. 

Every  substance  upon  our  globe  contains  one  or  more 
of  the  following  fijty-four  elementary  or  simple  bodies: 
some  of  them  are  of  extremely  rare  occurrence,  others 
abundant  and  always  with  ana  about  us.  It  will  be  ob- 
served that  by  far  the  greater  number  of  them  come  un- 
der the  denomination  of  metals  ;  of  the  others,  oxygen, 
hydrogen,  carbon,  and  nitrogen,  are  by  far  of  most  fre- 
quent occurrence,  as  will  be  obvious  when  it  is  recol- 
lected that  air  and  water  and  all  vegetable  and  animal 
products  Include  two  or  more  of  the  last-mentioned  sub- 
stances. 

The  equivalent  or  combining  proportions  of  these 
elements,  although  mentioned  under  Individual  sub- 
stances in  this  work,  are  here  subjoined  (see  the  articles 
Affinity.  Atomic  TitsoaY.  and  Kotivalkitts),  and  also 
the 
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CHEMISTRY. 
Tabic  of  the  Simple  Substance*,  with  their  Symbols  and 


Kquiea- 

Symbol. 

Symbol. 
(Rerse- 

Equiva- 

lenu, Hy- 

(Brand*.) 

lent*.  Oxy- 

drogen 3  1. 

llua.) 

—  _  

gens*  1. 

1  Aluminum 

• 

10 

at. 

Al. 

~ 125 

8  Antimony 

• 

66 

ant. 

hb. 

8-185 

3  Arwiic 

•r. 

A*. 

4-75 

4  Barium  • 

• 

69 

tut. 

Ha- 

H  62-> 

5  Bismuth  - 

78 

hi. 

Bi. 

9- 

6  Boron 

7  Bromine  * 

• 

80 

71 

60. 

ft, 

B. 
Br. 

8  5 
975 

8  Cadmium 

M 

cad. 

Cd. 

7* 

9  Calcium  - 

80 

rat. 

C*. 

85 

10  Carbon 

• 

6 

car. 

C. 

p* 

1 1  Cerium  - 

48 

ce. 

Ce. 

18  Chlorine 

■ 

36 

e. 

CI. 

4-3 

13  Chromium 

a 

88 

ckr. 

Cr. 

3-5 

It  Cobalt 

. 

SO 

CO*. 

Co. 

3-75 

IS  Culumbium 

a 

IKS 

tot. 

Ta. 

83-185 

lfi  Copper 

. 

38 

n». 

Cu. 

4- 

17  Fluorine.  - 

• 

11 

/• 

F. 

■i-ts 

11  Ulucium 

■  111 

gi- 

0. 

8-85 

10  (raid 

a 

800 

lt*. 

An. 

25- 

V>  liwlrowm 

81  Iodine 

1 

185 

ft. 

ft 

H. 
I. 

0185 
15  085 

88  Iridium 

96 

ir. 

Ir. 

ir 

83  Iron  - 

81 

4ft. 

Ke. 

3-3 

84  Lead 

• 

104 

tf. 

Pb. 

is- 

IS  Lithium 

10 

W. 

J.. 

185 

86  Magnet  urn 

18 

»««w- 

Nt. 

15  . 

27  M»!i|t.ine*e 

s 

m,m. 

Mn. 

35 

8H  Mercury 

• 

800 

*C 

"/• 
Mo. 

2.V 

89  MoltNlenum 

• 

41 

6- 

30  Nickel  - 

• 

81 

Nl. 

35 

31  Nitrogen 

11 

a. 

N. 

1  76 

38  Oimiura 

too 

Of. 

Ok. 

18-5 

33  Oa«|rrn 

8 

0. 

O. 

1- 

31  Palladium 

54 

fat. 

Pd. 

6«75 

35  Phmpbocut 

36  Platinum 

16 

T- 

P. 

»• 

96 

pta. 

PI. 

18- 

37  Poea*sium 

• 

40 

po. 

K. 

5- 

31  lit. ilium 

45 

r*. 

R. 

6-615 

3»J  Selenium 

40 

tt. 

He. 

4- 

40  Stllcium 

- 

8 

ti. 

SI. 

I« 

41  Silver 

- 

110 

<**-• 

M- 

13  75 

48  .Sodium 

a 

M 

to. 

Na. 

5- 

43  Strontium 

- 

44 

ttr. 

Sr. 

5-5 

44  Sulphur 

• 

16 

». 

8. 

8* 

a..  1  fiiu'ium 

38 

M. 

Te. 

4* 

4«"»  Thorium 

60 

(A. 

Tb. 

75 

47  Tin 

.VI 

tta. 

»n. 

7-25 

4H  Titanium 

M 

ti. 

Ti. 

49  Tungsten 

100 

tu. 

W. 

18-5 

AO  Vanadium 

f* 

vu. 

V. 

1-5 

31  I 'ratiium 

817 

Mr. 

u. 

87  18 

38  Yttrium 

32 

y- 

L 

4 

63  Zlnr 

38 

to. 

4- 

>l  Zirconium 

SO 

Ifr. 

Zr. 

3-75 

The  examination  of  the  physical  and  chemical  proper 
ties  of  the  preceding  elements  of  matter  leads  us  to  classify 
them  according  to  their  analogies.  The  greater  num- 
ber of  them  possess  the  characters  of  metals.  Several  re- 
semble the  metals  in  certain  respects,  but  are  in  others 
widely  different ;  these  therefore  have  been  termed  me- 
talloids. A  few  are  distinguished  by  entering  into  pecu- 
liar and  distinct  saline  combinations,  of  which  common 
salt  may  be  taken  as  the  type  ;  theso  therefore  hare  been 
termed  halogens.  And  lastly,  three  of  the  elements  are 
only  known  in  the  gaseous  form  ;  they  hare  neither  been 
liquified  nor  solidified,  but  whenever  they  are  isolated 
they  present  themselves  as  permanent  gases  ;  hence  they 
have  been  designated  gaxolytes.  This  Is  the  classification 
of  the  elementary  bodies  suggested  by  Berselius,  and  it 
i  them  as  follows :  — 


and  lastly,  the  nti- 
of  the  acids  with 


I. 

Gaxolytes. 
Oxygen. 
Hydrogen. 
Nitrogen. 


II. 
Halogens. 
Chlorine. 
Iodine. 
Bromine. 
Fluorine. 


III. 

Metalloids. 

Sulphur. 

Phosphorus. 

Carbon. 

Boron. 


IV. 
Metals. 


The  metals,  by  far  i 
bodies,  are  themselves  the 


i  of  the  elementary 
of  various  classifica- 


tion*, among  which  the  following  is  perhaps  the  most 
convenient ;  thev  are  arranged  nearly  in  the  order  of 
their  respective  attractions  for  oxygen  :  — 


I. 


IV. 
Ariienlc. 
Molybdenum. 
Chromium. 
Vanadium. 


n. 

Manganese. 
Iron. 
Zinc. 
Tin. 

Cadmium. 

Cobalt. 

Nickel. 

V. 
Mercury. 
Silver. 
Gold. 
Platinum. 
Palladium. 
Rhodium. 
Osmium. 


111. 

Copper. 

Lead. 

Antimony. 

Bismuth. 

Uranium. 

Titanium. 

Cerium. 

Tellurium. 

VI. 
Gluclum. 
Zirconium. 
Yttrium. 
Thorium. 
Aluminum. 


CHEVRON. 

The  substances  In  the  Inst  division  have  been  but  im- 
perfectly examined,  and  silicium  should 
be  regarded  as  a  metalloid  than  a  metal. 

hi  one  or  other,  then,  of  these  classes  each  elementary 
body  will  find  a  place,  but  the  arrangement  only  relate* 
to  the  simple  substances  ;  the  classification  of  their  com- 
binations, which  are  almost  Indefinite,  is  a  much  more 
Intricate  and  difficult  subject,  and  it  would  be  impossible 
here  to  give  even  an  outline  of  the  different  plans  which 
have  been  pursued  or  suggested.  As  far,  however,  as  tho 
teacher  of  chemistry  is  concerned,  none  of  the  systematic 
arrangements  of  compounds  can  be  conveniently  adopt  ed^ 
his  best  plan,  therefore.  Is  to  develope  their  history  *nd 
properties  as  he  proceeds.  Having,  for  instance,  discussed 
the  abstract  properties  of  oxygen  and  hydrogen,  he  pro- 
ceeds to  the  compound  which  they  form,  and  which  is 
water  ;  then  he  proceeds  to  the  third  element,  nitrogen, 
and  its  combinations  with  those  previously  described  ; 
thus,  nitrogen  and  oxygen  form  fire  distinct  compounds, 
namely,  protoxidesLnd  oinoxide  of  nitrogen,  and  hypo  ni- 
trons, nitrous,  and  nitric  acids.  Nitrogen  also  combines 
witli  hydrogen  to  form  ammonia,  and  ammonia  combines 
with  nitric  acid  to  form  the  salt  called  nitrate  of  ammonia. 
In  a  state  of  mixture,  nitrogen  and  oxygen  constitute  the 
great  bulk  of  the  atmosphere. 

From  this  brief  notice  of  the  mode  of  dealing  with  the 
three  elementary  bodies  of  the  first  class,  the  reader  will 
readily  understand  the  method  of  applying  the  same 
principle  to  the  entire  list ;  the  student  will  thus  be  con- 
ducted, step  by  step,  from  the  simplest  to  the  most  com- 
plicated chemical  combinations.  It  is  always  convenient, 
however,  in  adopting  this  plan,  to  exclude  the  products 
of  organization,  and  to  consider  them  apart,  under  a 
separate  head,  entitled  organic  chemistry,  which  is  of 
course  subdivided  into  the  chemistry  of  vegetable  and  of 
animal  products. 

If,  having  studied  chemistry  upon  this  plan,  we  look 
back  upon  the  path  which  has  been  traversed,  we  shall 
immediately  see  that  the  compounds  may  be  grouped  Into 
classes,  related  to  each  other  by  certain  analogies  both  of 
properties  and  comiwsition.  Thus  we  have  the  class  of 
oxides,  or  combinations  of  oxygen  which  are  not  acid  ;  of 
chlorides,  iodides,  Kc.,  and  of  acids  ;  and  these  again 
divided  into  oxyacids,  and  hydr acids 
merous  class  of  salts,  or  compoum 
salifiable  bases. 

When  compound  bodies  are  susceptible 
mical  decomposition  (or  electrolytes)  the  elements  always 
tend  to  one  or  other  pole  ;  in  other  words,  they  arc  either 
separated  at  the  point  or  surface  at  which  the  <  presumed  ) 
electrical  current  enters,  or  at  the  surface  at  which  it 
leaves  the  electrolyte ;  hence  the  arrangement  of  tho 
elements  into  electro-negative  bodies,  or  those  which  tend 
to  the  anode,  and  electro-positive  bodies,  or  those  which 
tend  to  the  cathode  (using  the  terms  anode  and  cathode 
in  reference  to  the  ingress  and  egress  of  the  electric  in- 
fluence) ;  oxygen,  the  halogens,  and  sulphur  are  anions, 
or  electro-negatives;  hydrogen,  and  probably  all  the 
metals,  arc  cat h ions,  or  electro-positives.  A  good  ar- 
rangement of  the  elementary  bodies  is  founded  upon  such 
properties  ;  and  although  tjjere  are  several  whose  elec 
trical  relations  have  not  hitherto*  been  accurately  deter- 
mined, the  electro-chemical  arrangement  is  that  which 
will  probably  be  most  generally  adopted. 

CHE'NOPODIA'CE.E.  (Chenopodium,  one  of  the 
genera.)  A  natural  order  of  herbaceous  Exogcns,  dis- 
tinguished with  difficulty  from  Amarantacew  by  their 
herbaceous  calyx ;  from  Phytoktccacete  by  their  solitary 
carpel,  and  the  stamens  never  exceeding  the  number  of 
the  segments  of  the  calyx,  to  which  they  are  opposite. 
They  consist  of  weeds  inhabiting  most  parts  of  the  world, 
abounding  least  within  the  tropics .  and  they  posse** 
few  sensible  properties.  Chenopodium  anthitiriinticum 
produces  the  teormseed  oil  of  the  shops ;  but  in  conse- 
quence of  their  insipidity  the  species  are  often  used  for 
food,  as  In  the  case  of  spinach,  Ac.  Chevalier  has  re- 
marked the  curious  fact  of  Chenopodium  rulvaria  ex- 
haling puro  ammonia  during  its  whole  existence. 

CIIK'QUY,  CHE'CKY,  or  CHE'QUKKED.  In  He- 
raldry, a  terra  used  when  a  field  or  charge  is  divided  by- 
transverse  lines,  pale  ways  and  fessways,  into  equal  part* 
or  squares  of  different  tinctures. 

CHERT.    A  silicious  mineral  approaching  the  cha- 
racter! of  flint. 

CHE'RCBIM.   See  Sebaphim. 

CHEVA'L  DE  FRISK.  A  large  and  strong  piece  of 
timber,  traversed  with  wooden  spikes,  pointed  with  irou. 
It  is  laid  In  a  breach  to  impede  the  advance  of  cavalry. 

CHE  VALIK'R  (Fr.  cheval,  a  horse).  Is  used  synony- 
mously with  the  Eng.  knight, I.at.  eques,  and  Germ,  ritter. 

CHEVKE'TTK.  In  Artillery,  an  engine  used  for 
raising  guns  or  mortars  into  their  carriages. 

CHE'VRON.  In  Heraldry,  one  of  the  nine  honour, 
able  ordinaries.  It  may  be  defined  as  consisting  of  the 
lower  half  of  a  sal  tire  (sec  SaLi  irk),  brought  to  a  point 
on  the  upper  side  ;  and  the  object  from  which  its  name- 
is  derived^  accurately  resembles  it  in  shape: 
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CHEVRONEL. 

tid  French,  meaning  the  support  of  a  roof  formed  by 
two  raftm  leaning  against  one  another.  A  chevron 
cudiag  on  one  »kie  of  the  escutcheon  it  said  to  be  tourny, 
deitrr.  or  tiniitcr. 

CHE'VROXEL.    In  Heraldry,  an  ordinary  of  the 
not  thane  with  the  chevroi 
Si  distentions. 

CHI'AX  TURPENTINE.  A  specie*  of  turpentine 
'*  :»•  !.t  oruniijlly  from  the  island  <>1  I  bio*:  it  i-  the 
frduce  of  the  I'istacia  terebhUhus. 

CHIA'RO  SCURO.  (It. clear  obscure.)  In 
tbartof  so  disposing  the  lights,  both  pou.. 
fiKted.  and  the  shadows  of  a  picture  in  such  a 
t  v  ih-  <•!»«  i  ta  ma)  stand  out  Ami  be 
frum  one  another.    Iu  name,  however, 
turallj  to  point  to  those  parts  of  represented  objects 
»bd>,  though  in  shadow,  have  the  intensity  of 


»ti**>w  lessened  by  the  reflection  of  a  light  budv 
them.  It  is  a  branch  of  the  doctrine  of  Scloj 
CHITA.   A  red  colouring  matter  used  by 
d  American  Indians  to  stain  the  skini  it  1 
from  a  species  of  Bigmmia, 

CHKCkENPOX.  (  Varicella  of  medical  writers.)  An 
wnptite  disease,  which,  though  frequently  very  mild  in 
It*  attack,  is  often  also  violent  and  attended  by  much 
le  eruption  consists  of  smooth  vesicles  of  va- 
,  which  afterwards  become  whitish  and  straw. 
I ;  about  the  fourth  day  they  hreak  and  scab  off. 
fc '->••"•  leaui  ■;  m. irk.*,  or  at  least  not  more  than  a  l<  w, 
upon  the  most  delicate  parts  of  the  face,  or  where  they 
ktppea  to  have  been  large  or  accidentally  scratched  or 
irritated.  In  very  warm  weather  the  fluid  in  the  vesicles 
t»f  rjinw  yellow,  and  apparently  purulent,  so  as  closely  to 
resemble  small-pox  in  appearance  ;  and  under  sonic  cir- 
^XMtances  the  eruptive  fever  has  not  only  been  consi- 
brible,  but  preceded  by  delirium.  The  distinctive  or 
-jfor^tic  characters  by  which  we  distinguish  chicken- 
pot  fr6rn  small-pox  are, — 1st.  the  comparative  mildness 
"  '  ;T--iimi:i.ir>  t<  \  it,  w  huh  indeed  is  oiten  utml.-ii  \  <  < I 

■  ttrmg  and  merry  children,  and  nothing  known  of  the 
(vimplaint  till  spots  are  observed  about  the  face  and 
k*a*t :  3d,  the  rapidity  with  which  the  eruption  attains 
itfurity  and  proceeds  through  its  stages,  the  scabs 
fcnniag  crusts  about  the  fourth  or  fifth  day,  which  does 
«*  happen  in  the  small-pox  till  the  tenth  or  eleventh  : 
M.  the  fluid  in  the  vesicles  is  usually  transient,  or  only 
3  >-ij,  » hereas  in  small-pox  it  has  a  purulent  appear - 
■ft  from  the  commencement.  Like  the  small-pox,  it 
'try  rarely  attacks  the  same  individual  more  than  once. 
« the  treatment  of  this  disease  little  else  is  in  most  cases 
r*<lvUite  than  to  keep  the  patient  cool,  to  abstain  from 
t-rai.  to  give  diluent*  and  mild  a|>erient*,  and  occasionally, 

*  tbr  commencement,  a  dose  of  calomel  and  rhubarb. 
!»  bad  cases,  the  whole  body  is  covered  with  eruption, 
a  mild  ones  there  shall  only  be  njcry  few  vesicles  ;  and 
JtJW  uncommonly  happens  that  where  several  children 
**e  H  in  succession,  one  or  two  will  escape  with  little 
*•  than  slight  restlessness  and  very  trivial  febrile 
'       m«.    it  Is,  botmr,  byno  means  so  trifling  a 

J'  'nan)  wrftan  hjm  mmented  it.  nd  M  Ml 
n-.«-ly  watched  over,  may  be  mistaken  for  small-pox. 
CHIEF.    (Fr.  chef,  hiadT)    In  Heraldry,  the  upper 
of  the  escutcheon,  divided  into  three  points,  dexter, 
idd>.  and  sinister.    A  chief,  as  an  ordinary,  is  a  fess 
rnwTed  to  the  upper  part  of  the  escutcheon.  Charges, 

•  Mtuation  of  the  chief,  are  described  us  "  in  <  Idi  I." 

'  HI'LBLAIN.  An  Inflammatory  swelling,  of  a 
purpliih  colour,  produced  by  exposure  of  the  extremities 
to  fold:  jt  I,  generally  attended  with  itching,  and  often 
i-h  shooting  pains.  Children,  especially  those  of  a 
"rnfulou*  habit,  and  old  persons,  suffer  most  from 
t'Tifblarai ,  but  they  are  not  unfrequently  produced  at 
»[|  times  by  holding  the  hands  or  feet  to  the  fire  after  tlwy 
nave  been  exposed  to  great  cold  ;  In  which  case,  the  dif- 
'*mice  "f  temperature  is  such  as  actually  to  bum  the 
Pvt.  ior  few  persons  are  aware  of  the  I  i^h  temperature 
•ir.ted  by  the  radiant  heat  of  a  common  fire  upon  sub- 
winces  held  near  it.  Warm  socks  and  gloves  arc  tho 
preventives  against  this  affection,  and  the  itching 
*«d  pain  are  generally  relieved  by  moderately  stimulating 
*i  ('Uratiops ;  such  as  equal  parts  of  solution  of  acetate  of 
*jimonia  or  of  vinegar  ana  spirit  of  wine,  or  of  oil  of 
•  ;rj>*Mine  and  soap  liniment.  If  the  part  should  break 
«  ulcerate,  stimulating  dressings,  such  as  the  resin  or 
'••miointmpnt,  are  most  serviceable,  or  in  some  cases  mild 
^iiarorics. 

.CHILIAD.  (Or.  xiAietr.A/AeHx.wrnrf.)  An  assemblage 
r't  tnmg»  grouped  or  ranged  by  thousands.  The  word  is 
»ho expr^Jed  tf*         COIn-P"t<!™  °'  logarithmic  tables, 

Um«d  the  logaritri 

lumbers. 

,  H1PLIASTS.     In  Ecclesiastical  History,  believer* 

■  the  second  advent  of  Christ  to  reign  a  thousand  years 
n  rarth.   See  Mili.^mi  m. 

HiUOGNA'THKS,  Chilognaiha.   (Gr.ruXt,  a  lip, 

■  )    An  order  of  the  class  Myriapoda  or 


ol  -., 


the  table 


CHIMPANZEE. 

Centipedes,  in  which  the  two  mandibles  and  the  tongue 
are  united  together  to  form  a  large  lower  lip. 

CHI LO'MA.  In  Zoology,  the  upper  lip  or  muzzle  of 
a  quadruped  is  so  called  when  it  fs  tumid,  and  con- 
tinued uninterruptedly  from  the  nostril,  as  in  the  camel. 

CHl'LOPODS,  Chilopoda.  (Or.  viiAsr,  a  /ip.and  r.  r, 
a  /not. )  An  order  of  the  class  Myriapoda  or  Centi- 
pedes, in  which  the  lower  lip  is  formed  by  a  pair  of  f 

CHI'LTERN  HUNDREDS,  in  Politics.  Tl 
anciently  called  the  Chiltern  Hundreds  extei 
part  of  Buckingham  and  Oxford  shires.  The  stcward'of 
these  hundreds  was  an  officer  appointed  by  the  crown  to 
keep  the  peace  there.  As  members  of  parliament,  strictly 
nnot  resign  their  seats,  the  mode  of  abatx- 
Is  by  accepting  a  nominal  office  (such  as  this 
under  the  crown,  which  vacates  the  seat 


the  party  taking  It. 
CHIM.E'KA.  In 


Mythology,  a  fabulous  monster,  slain 
by  Dellerophon  in  Lycia.  According  to  the  lines  in  the 
Iliad,  vi.  181.  (which,  however,  are  suspected  of  spurious- 
ncss),  it  had  the  head  of  a  lion,  the  body  of  a  goat,  and 
tail  of  a  serpent.  (See  Hcyne's  observations  on  this 
passage.)  Many  other  forms  were  assigned  to  the  (  hl- 
miera,  the  poets  having  vied  with  each  other  in  repre- 
senting it  as  the  personification  of  all  that  is  horrible 
and  terrific.  It  has  usually  been  depicted  as  vomiting 
forth  flames:  — 

 Trmwnda 

Plamros  rhlntomr.-Hoa.  Od.  IV.  t.  15. 

From  this  fabulous  story  is  probably  derived  the  appli- 
cation of  the  term  chimera,  in  nenrly  all  the  modern 
languages  of  Europe,  to  any  wild  or  incongruous  fancy 
arising  in  the  mind. 

Chim&xa.  In  Ichthyology,  the  name  of  a  genus  of 
Rranchiostegous  cartilaginous  fishes ;  the  best  known 
species,  w  hich  inhabits  the  northern  seas,  and  has  occa- 
sionally !>ecn  taken  on 
"  king  of  the  herrings." 

CHI'MN  EY.  (Fr.  chemime.)  The  place  in  a 
where  the  fire  Is  burnt,  and  from  which  the  smoke  la 
carried  away  by  means  of  a  conduit  called  a  flue. 
Chimneys  are  usually  made  by  projection  from  a  wall, 
and  recess  in  the  same  from  the  floor,  ascending  within 
the  limits  of  the  projection  and  recess.  That  part  of  the 
opening  which  faces  the  room  is  properly  the  fire-place, 
the  stone  or  marble  under  which  is  called  the  hearth. 
That  on  a  level  with,  and  in  front  of  it,  is  called  the  slab. 
The  vertical  sides  of  the  opening  are  called  jambs.  The 
bead  of  the  foreplate  resting  on  the  jambs  is  called  the 
mantle  ;  and  the  cavity  or  hollow  from  the  fire-place  to 
the  top  of  the  room  is  called  the  funnel.  The  part  of 
the  funnel  which  contracts  as  it  ascends  is  termed  the 
gathering,  or  by  some  the  gathering  qf  the  wings.  Tho 
tube  or  cavity  of  a  parnllelogrammatic  form  on  the  plan, 
from  where  the  gathering  ceases  up  to  the  top  of  the 
chimney,  is  called  the  five.  The  part  between  the  ga- 
thering and  the  flue  is  called  the  throat.  The  part  of  the 
wall  facing  the  room  and  forming  one  side  of  the  funnel 
parallel  thereto,  or  the  part  of  the  wall  forming  the 
sides  of  the  funnels,  where  there  are  more  than  one.  Is  tho 


C 


In  external  walls  that  side  of  the  funnel  opposite 
the  breast  is  called  the  back.  When  there  is  more  than 
one  chimney  in  the  same  wall,  the  solid  parts  that  divide 
them  are  called  withs.  And  when  several  chimneys  are 
collected  into  one  mass,  it  is  called  a  stack  trt  chitnncyt. 
The  part  which  rises  above  the  roof  for  discharging  tho 
smoke  into  the  air  is  called  a  chimney  shaft,  whose  hori- 
zontal upper  surface  is  termed  the  chimney  top. 

The  covings  were  formerly  placed  at  right  angles  to 
the  face  of  the  wall,  and  the  chimney  was  finished  in  that 
manner ;  but  Count  Rumford  showed  that  more  heat  is 
obtained  from  the  fire  by  reflexion  when  the  covings  are 
pUred  in  an  oblique  position.  He  likewise  directed  that 
the  fire  itself  shoulu  be  kept  as  near  to  the  hearth  as 
>ssible,  and  that  the  throat  of  the  chimney  should 
e  constructed  much  narrower  than  had  been  practised, 
with  a  view  to  prevent  the  escape  of  so  much  heated  air 
as  happened  with  wide  throats.  If  the  throat  be  too  near 
the  fire,  the  draught  will  be  too  strong,  and  the  fuel  will 
1  ><  wasted  ;  and  if  it  be  too  high  up,  the  draught  will  be 
too  languid,  aud  there  will  be  a  danger  of  the  smoke  being 
occasionally  beat  back  into  the  room.  Before  Count 
Rumford  directed  his  attention  to  this  subject,  smoky 
chimneys  were  very  common  ;  but  by  studying  his  prin- 
ciples, these  at  present  seldom  occur.   See  Firrplacr, 

CHIMPANZEE.  CHIMPANSE,  or  QUIMPESE'. 
Native  names  of  the  African  orang  (Simia  troglodytes, 
nium.).  It  is  of  a  black  colour,  and  attains  the  height  of 
between  four  and  five  feet,  measured  in  a  straight  line 
from  the  vertex  to  the  heel.  This  species,  which 
all  the  brute  creation  approaches 


to 


been  hitherto,  brought  alive  to  this  country  only  In  a 
young  state,  and  a  knowledge  of  the  osteological  structure 
of  tho  adult  has  heeu  but  very  recently  acqidred. 

It  diners  from  the  Asiatic  or  red  Orang  not  only  in 
lour,  but  in  the  greater  site  of  the  external  ears,  the 
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CHINA  ROOT. 

more  prominent  ridge  above  the  eyes,  the  relative  short- 
ness of  the  arm*,  and  the  greater  development  of  the 
thumb  of  the  hind  foot,  which  has  constantly  two  pha- 
langes and  a  nail. 

The  principal  ostcological  differences  are  the  following : 
—  The  cranium  is  flatter  and  broader  in  proportion  to  the 
face.  The  tupraciliary  ridge*  are  more  developed ;  and 
the  great  interparietal  and  lambdoidal  cretU,  which  render 
ao  remarkable  the  skull  of  the  adult  orang,  are  wanting. 
The  Intcrorbital  space  is  broader.  The  occipital  foramen 
has  a  more  central  position.  The  anterior  condyloid  fora- 
men Is  single  on  each  side,  while  In  the  orang  it  is  double. 
The  intermaxillary  sutures  are  obliterated  before  the  deci- 
duous incisors  are  shed.  The  Incisive  and  canine  teeth  are 
of  smaller  proportional  size.  There  are  thirteen  pairs  of 
ribs  instead  of  twelve  pairs,  as  in  the  orang  ;  and  conse- 
quently there  are  thirteen  dorsal  vertebrae.  The  sternal 
bones  form  a  single  row.  The  chimpanzee  further 
differs  from  the  orang-utan  in  the  non-division  of  the 
pisiform  bone  of  the  wrist ;  and  in  the  depression  at  the 
head  of  the  femur,  corresponding  to  the  intcrarticular 
ligament  of  the  hip-joint,  which  is  wanting  in  the  orang. 

The  habits  and  deportment  of  the  chimpanzee,  as  ob- 
served in  those  young  specimens  which  have  been  brought 
alive  to  this  country,  arc  of  peculiar  interest,  from  the 


high  degree  in  which  inquisitiveness,  perception, 
and  docility  are  manifested  ;  and  by  the  gravity 


with  which  many  even  of  Its  ludicrous  and 
playful  actions  are  performed.  It  is  probable,  however, 
that  in  the  adult  much  or  this  Intelligence  gives  way  to 
the  fiercer  trait*  of  the  brute  nature.  The  negroes  which 
inhabit  the  forests  in  the  interior  of  Africa  have  a  general, 
and  doubtless  well-founded  dread  of  the  great  black  ape. 
Vague  account*  are  repeated  iu  succeeding  systems  of 
natural  history  of  the  gregarious  habits  of  the  chimpanzee  ; 
its  policy,  as  shown  in  the  construction  of  rude  but*,  and 
other  but  much  less  probable  feats.  The  truth  Is,  how- 
ever, that  we  have  much  more  certain  knowledge  of  the 
habit*  of  the  duck-billed  platypus  of  Australia  than  of 
the  adult  chimpanzee,  which  is  the  most  interesting  of 
all  the  Mammalia,  from  the  close  approach  which  it  makes 
to  the  human  specie*. 

CIII'NA  ROOT.  The  root  of  the  Smilax  China,  so 
called  because  imported  from  China.  It  was  formerly 
used  in  the  same  cases  in  whicli  sarsaparilla  is  now  given. 

CHINCHI'LLA.  The  generic  appellation  founded  on 
the  South  American  or  local  name  **  cninchille,"  or  "  little 
chinche,"  and  applied  to  a  genu*  of  gnawing  Mammalia 
or  Rodent*,  peculiar  to  the  South  American  continent. 
It  it  from  a  specie*  of  this  genus  ( Chinchilla  lanigera ) 
that  the  grey  fur  is  obtained,  which  has  been  so  much 
prized  in  Europe  for  many  years  ;  but  the  exact  nature 
or  the  animal  itself  ha*  been  only  very  recently  ascer- 
tained, by  the  examination  of  specimens  which  have  been 
procured  for  the  menagerie  of  the  Zoological  Society. 
CHFNCOUOH.   See  Whooping  Coi'gh. 
CHINE'SE  ARCHITECTURE.  See  Arch!tkcto*i. 
CHINTZ.    A  peculiar  pattern  upon  printed  calicos, 
in  which  flower*  and  other  devices  are  printed  in  five  or 
•ix  different  colour*,  upon  white  and  coloured  grounds. 
A  good  chintz  pattern  in  fast  colour*  is  one  of  the  most 
ft u rp r f * t nij  «ind  ilitTicull 
CHIRA'GRA.     (Gr.  »u#, 

In  r 

the  . 

the  enabling  different  parties  to  retain  authenticated 
counterpart*  of  the  deed-  Some  word  (commonly  the 
word  chirographum,  whence  the  name)  was  written  be- 
tween the  two  copies  on  the  same  sheet,  and  cut  through 
lengthwise  when  they  were  divided. 

CHIRO'LOGY.  (Gr.  Xs/<,  and  Xiyce,  di$eourte.) 
The  language  of  the  fingers  ;  sometimes  called  dactyl- 
ology, from  9£mtuXh,  the  finger. 

CHI'ROMANCY.  or  PALMISTRY.  (Gr.  ru'e.  and 
i«£ » ruts,  divinnt ion.)  The  Imaginary  art  of  divination 
by  the  line*  of  the  hand.  According  to  the  science  of 
Chiromancy,  the  line*  on  the  palm  of  the  hand  are  divided 
into  principal  and  inferior  :  the  former  are  fire  —  the  line 
of  life ;  the  line  of  the  liver,  or  natural  mean  ;  the  line 
of  the  brain ;  the  thoral  line,  or  line  of  fortune ;  the 
dragon'*  tail,  or  discrtmlnal  line,  between  the  hand  and 
the  arm.  Various  other  mode*  of  divination  were  prac- 
tised by  observation  of  the  hand  and  it*  part*  ;  onycho- 
mancy  (from  onyx,  a  nail),  dactyiomancy  (from  the  fin 
gers),  Ac.  The  practice  of  chiromancy, 
and  explained  by  grave  and  learned  a 
chiefly  left  to  be  exercised  by  the  gipsies 


CHl'ROGRAPH.    (Gr.  ru'(,  and  J  write.) 

Diplomatics,  a  species  of  instrument  contrived  for 
b  purpose  for  which  indentures  were  devised  ;  viz. 


CHIRO'NOMY.    (Gr  Xi->,  and  ,i'uk, 
science  which  treats  off" 
tomlme,  and  oratorical 


CHl'TON. 

iOf  ( 


(Gr.  Xtr»n,n 


Mollusks.  which  have  a  series  or 
■Hiiis  symmetrical  phcm  implant,  an,  the  »  nek  part 


CHIVALRY. 

The  usages  and  customs  pertaining  to  the  order  of  knigr 

hood.  The  general  system  of  manner*  and  tone  of  sen' 
mcnta  which  the  institution  of  knighthood,  strictly  pn 
sued,  was  calculated  to  produce,  and  did  In  part  produc 
during  the  middle  age*  in  Europe,  i*  comprehended 
ordinary  language  under  the  term  of  chivalry.  Tl 
imaginary  institution  of  chivalry,  such  a*  it  la  repr 
sented  In  the  old  romance*,  bad  assuredly  no  full  e 
istencc  at  any  period  in  the  usage*  of  actual  life, 
was  tbe  ideal  perfection  of  a  code  of  morals  and  pursui 
which  was  in  truth  only  partially  adopted  ;  and  bore  tl 
same  relation  to  the  real  life  of  the  middle  ages,  whi« 
the  philosophical  excellence  aimed  at  by  tbe  varim 
sects  or  antiquity  bore  to  the  real  conduct  of  their  pn 
feasors.  But,  in  both  instances,  a  system  of  abstra 
perfection  was  propounded  In  theory,  which,  althouf 
the  defect  of  human  nature  prevented  it  from  being  r 
duced  Into  practice,  yet  exercised  a  very  Important  ii 
fluence  in  modelling  the  minds,  and  even  controlling  tl 
actions,  of  those  who  adopted  it.  The  vivifying  princip 
of  ancient  philosophy  was  ideal  virtue  ;  that  of  chlvalr 
the  ideal  point  of  honour. 

The  origin  of  chivalry  has  often  been  traced  to  tl 
German  tribes;  nor  has  its  spirit  ever  penetrated  vei 
deeply  into  the  usages  of  any  country  in  which  the) 
tribes  have  not  either  produced  the  ancestors  or  the  gre; 
body  or  the  nation,  or  at  least  the  conquering  and  k> 
vernlug  class,  which 
ments  into  that  body. 

England,  whose  gentry  derive  their  origin 
have  been  the  countries  most  distinguished  for  the  pn 
valence  of  this  institution.  Tbe  martial  spirit  of  tl 
Spaniards  was  indeed  partly  animated  by  it ;  but  in  the 
country  It  always  bore  something  of  the  character  of 
foreign  importation,  modified  by  the  circumstances  < 
their  juxtaposition  with  the  Arab  race.  In  Italy,  It  e> 
isted  only  among  those  classes  which  imitated  tbe  mat 
ners  of  France  and  Germany,  and  never  entered  into  th 
general  character  of  the  natives,  notwithstanding  th 
popularity  of  the  poetical  romance*  of  chivalry.  Amon 
the  Sclavonic  nations  it  has  never  prevailed  extensively 
although  the  feudal  constitution  of  Polish  society  derive 
a  certain  tincture  from  it,  it  never  penetrated  into  Ruitsi; 
It  has  been  often  remarked,  that  it  is  only  within  th 
last  two  or  three  generations  that  the  nobility  of  tin 
country,  by  their  intercourse  with  the  nations  of  Wester 
Europe,  have  derived  something  of  tbe  spirit  of  th 
chivalrous  code,  so  far  as  it  still  subsists  among  oui 
selves  :  the  point  of  honour,  and  its  peculiar  coucomitar 
the  usage  of  the  duel,  were  scarcely  known  in  Russi 
before  the  present  century. 

Chivalry  originated  In  the  feudal  attachment  of  warrior 
to  the  person  of  their  king  or  chief,  which  has  been  g 
often  described  as  characteristic  of  the  , 
Hence  the  English  word  knight,  \ 
"chevaliers  "  were  first  known 
neously  used  as  the  translation  of  their  i 
origin  our  "  knit,"  or  attaclied  to  another,  —  a  i 


nt.   At  what  precise  time  the 
led  to  the  original  martial 
usages,  and  the  compound  system  of  chivalry  were  thi, 
produced.  It  is  not  easy  to  ascertain.    It  has  been  sai 
that  the  investiture  of  the  knight  was  purely  militar 


CHl'VALRT.  (From  the 


,  I  night.) 


purely 

until  tbe  reign  of  Charlemagne ;  and  It  may  be  suppose 
that  the  wars  of  the  Franks  against  the  Saracens  fin 
blended  the  ardour  or  war  and  religion  together,  and  ths 
the  Crusades  completed  the  union.  At  the  latter  perio 
were  instituted  the  two  celebrated  military  orders  • 
monks,  the  Templars  and  Hospitallers  (see  those  art 
cles),  the  code  of  whose  government  combined  monasti 
and  knightly  usages.  After  valour  and  devotion,  th 
third  characteristic  feature  or  chivalry  was  gallantry  t 
the  fair  sex  ;  and  the  source  of  this  sentiment  also  hj 
been  traced  to  the  habits  and  feelings  of  the  Norther 
tribes,  among  whom  woman  was  looked  on  with 
much  more  exalted  sense  of  her  dignity  than  in  tbe  mot 
civilized  countries  of  antiquity.  It  is  needless  to  ad< 
that  this  romantic  feeling,  however  high  its  precept* ma 
have  sounded  in  theory,  degenerated  into  licentiousnei 
in  actual  life.  M.de  Salnte  Palaye,  tbe  learned  Frenc 
historian  or  the  usages  of  chivalry,  has  brought  instance 
enough  to  prove  the  extreme  depravation  or  mannei 
which  prevailed,  even  In  those  court*  and  at  those  perio* 
in  which  the  spirit  or  chivalry  was  most  prevalent, 
the  Crusades  communicated  to  chivalry  its  devotion, 
character,  It  is  In  the  poetry  or  the  Troubadours  aboi 
the  same  period,  rn  the  12th  and  13th  centuries,  thi 
we  find  its  peculiarity  of  devotion  to  the  female  sex  fir: 
developed.  But  In  their  verses  it  does  not  appear  clothe 
with  the  romantic  purity  with  which  it  was  afterwart 
invested  by  the  writers  of  the  heroic  tales  or  chivalry 
and  still  less  in  those  or  the  contemporary  French  writci 
or  tho  Fabyavx,  from  whose  composition*  we  dra 
the  most  authentic  monuments  which  we  possess  i 
this  curious  branch  or  antiquarian  research.  The  knigr, 
the  esquire,  was  bound  to  follow  a  single  lady  at. 
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,  but  alto  as  consecrated  to  the  general  service 
Impressed  and  maintenance  of  right  all  over  the 
there  can  be  little  doubt  that  the  peculiar  cere- 


CHIVALRY. 

trailed  or  enjoined  in  the  relations  which  subsisted 
tavern  them,  and  bis  devotion  to  her  was  considered  as 
"Willi*  him  to  every  reconi|>ence  love  could  bestow. 

The  lUh  century  was  the  brtlliaut  period  of  chivalry  ; 
%>:-t  'ti  u-a<'->.  originally  form,  d  in  the  manner*  nf  the 
fespif.  had  become  fixed  and  embellished  by  the  fictions 
tf  the  writers  of  romances  ;  and  when  princes  and  chief- 
Ush,  (arming  their  idea  of  the  institution  rather  from 
tie  descriptions  contained  in  them  than  from  real  life, 
Jstifht  to  bring  back  their  courts  and  camps  to  the  like- 
irMoi  those  ideal  models  of  perfection.    It  may  be  more 
truly  said  tliat  the  romances  of  chivalry  were  the  pro- 
totypes of  that  state  of  courtly  society  which  existed  in 
UM  reigni  of  our  Edward  III.  and  Richard  II.,  and  of 
*tuch  Froissart  has  left  us  such  accurate  and  lively  repre- 
sentations, than  that  existiug  manners  and  sentiments 
faraubed  the  subject-matter  of  those  romances.  These 
fiction*,  of  which  the  heroes  were  taken  from  among  a 
M«f  lilt  of  fanciful  personages,  in  whose  history  a  little 
tradition  of  past  events  was  blended  with  a  much  larger 
proportion  of  fable,  represented  the  knight  not  only  as 
demoted  to  the  service  of  his  religion,  his  lord,  and  his 

■-  but  ,»]».. 
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world.  There  can  be  little  doubt  that  the  peculiar 
m«ii«s  which,  in  the  1 4th  and  Itth  centuries,  accom 
paaed  the  creation  of  a  kuight,-the  vow  of  chivalry,  the 
•  itching,  praver, and  fasting.  *c.— were  borrowed  byro- 
linagi nations  from  such  fabulous  recitals,  which 
!  read  and  related  in  every  courtly  company.    In  the 

££»2dEwwd  ,,,'l^e[°™iwt,f,^tio[c',i4jjrT-  m  wc 

at  aily  period  either  preceding  or  subsequent.  Before 
tUt  period,  the  manners  of  the  knights  and  dames  had 
exhibited  but  utile  of  that  polish  and  refinement,  their 
*  but  little  of  that  generosity,  which  were  the 
j  of  so  much  imaginary  description  ;  and,  in  later 
"■aw*,  chivalry  gradually  decayed.  Its  usages  were  main- 
knwd  with  even  more  of  magnificence  than  tie  fore  ;  its 
'vvmu  rites,  titles,  and  distinctions  subsisted  for  a  long 
Period  in  most  European  countries,  and  partly  remain  to 
tfcii  day;  but  the  spirit  of  feudal  devotedness  was  quenched 
tj  the  multiplication  of  mercenary  troops  ;  adherence  to 

1  feudal  lord  was  superseded  by  the  more  general  feelings 
'i  national  patriotism  (which,  singularly  enough,  was 
unost  wholly  omitted  in  the  chivalric  code',  and  the  ex- 

tjpmces  Into  which  the  imaginary  point  of  honour 
^ led  iu  votaries  fell  into  discredit  and  ridicule. 

It  is,  therefore,  to  the  14th  century,  and  especially  to 
*«P»t  of  Its  chronicles  preserved  by  the  true  annalist 
a.  chivalry,  Froissart,  that  we  must  look  for  the  period 
•ten  the  line  between  real  society  and  that  represented 
^  T  im;hv,  •*.»>  must  m  arly  broken  dowru,    \\  In  Q  t be 
^*«m  of  chivalry  were  most  flourishing,  all  men  of  noble 
*flh  (except  the  highest)  were  supposed  to  pass  through 
-r-v  t>rUi-ri  or  gradations.    Thcj  hrst  lived  as  pages  in 
**  (nio  of  nobles  and  chiefs  of  high  rank ;  next,  as 
^ulrei,  they  attached  themselves  to  the  person  of  some 
2Q.TiduaI  knight,  to  w horn  they  were  hound  by  a  strict 
■*»  of  obedience,  and  for  whom  they  were  bound  to  incur 
"«y  danger,  and,  if  necessary,  sacrifice  their  lives  ;  and, 
;^<iiy,  they  were  promoted  to  the  rank  of  knighthood. 
i  or  the  different  orders  of  knighthood  see  Knight.)  It 
■»  raflkient  to  observe  here,  that  however  great  the  dis- 
might  be  between  knights  In  point  <it  rank  and 
*««h,  custom  established  a  species  of  equality  among 
'  tii"  same  ord*»r,  v*  hi<  h  may  in-  >.ud  to  subsist  among 
p-tiUeTnen  of  ihe  present  day.    They  formed,  all  over 
2T'  *  con»nion  corporation,  as  it  were,  possessing 
t«rt»n  rights,  and  owing  each  other  certain  mutual 
forlx-araines.    They  wen  united,  not  by 

2  tie*  of  country,  but  by  those  of  feudal  obedience, 

attached  every  knight  to  the  banner  of  his  liege 
wnl.  from  whom  he  held  his  fee  ;  but  little  or  rather  no 
;-Vo.ur  attached  to  knights  who  were  under  no  such 
£dal  tie.  if  they  chose  their  own  chieftaiu  wherever 
t;,  .u.ht  111  :  the  y  were  ir.  e  adventun  rs,  whose 
wier  iu  a  passport  In  every  service  ;  and,  in  the  actual 
"emet,  the  hostility  of  knights  was  moderated  by  mage. 
'  niu.lt  was  dishonourable  in  any  knight  to  take  a  knight's 
L>*  if  disarmed,  and  not  to  set  him  free  when  a  prisoner 
« receiving  a  fitting  ransom.  Manny  and  Chandos,  the 
[11™!**'  wlehratc«  of  Edward  III.s  knighu,  were  at- 
svvd  wholly  to  the  banner  of  their  sovereign,  and  not 
tothuof  their  country;  and  although  the  trench  con- 
•aUe  Du{nieselin,  the  third  among  these  mirrors  of  chl- 
"■T.  appears  to  have  been  devoted  to  the  cause  of  France 
.-•  •"U.uthat  ot  his  master,  this  double  loyalty  found 
^*  Imitators.  In  peace,  also,  knights  of  all  countries 
welcome  visitors  at  the  courts  of  chivalric  sovc- 
;  and  all  enjoyed  the  privilege  of  presenting  them- 
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Kith  regard  to  the  point  of  honour,  which  forms  the 
important  feature  in  the  usages  of  chivalry,  see 
**?e  det*u*  under  the  article  Dim..    The  principal 
'  '  li  r'  w  hich  it  rtlatcd  were,  religiou<  l.elief;  fealty 


CHLORIDES. 

to  the  feudal  superior  ;  devotion  to  some  one  selected 
Indy  ;  and,  finally,  the  gcmial  character  for  honour  and 
courtesy  which  it  was  incumbent  ou  a  knight  to  main- 
tain ;  lor  although  hU  imaginary  duties,  as  a  knight 
errant,  to  avenge  wrong  and  succour  the  oppressed  on 
every  occasion,  were  not  of  course  very  strictly  nut  in 
practice,  yet  his  vow  to  perform  those  duties  attached  to 
tils  character  a  certain  degree  of  sacredness  which  it  was 
necessary  to  maintain.  Chivalrous  honour  was  chiefly 
supported  in  two  ways:  first,  by  the  single  combat  or 
due),  whether  on  account  of  serious  provocation  or  by 
way  of  trial  of  strength  ;  secondly,  by  the  performance 
of  vows,  often  of  the  most  frivolous  and  extravagant 
nature.  These  latter  were  generally  undertaken  for 
the  honour  of  the  ladies.  Many  historical  instances  of 
these  absurd  yet  daring  follies  are  preserved  by  Frois- 
sart. They,  with  other  usages  ot  knighthood,  were 
long  preserved  among  those  who  aimed  at  the  reputa- 
tion of  chivalry,  after  these  usages  had  ceased  to  form 
a  part  of  the  ordinary  customs  of  society.  Thus,  the 
instances  which  Froissart  relates  of  knights  riding  alone 
up  to  the  barriers  of  fenced  cities,  &c,  were  imitated 
in  after  times,  and  at  no  less  personal  hazard,  by  such 
romantic  personages  as  Lord  Herbert  of  Cherbury.  whose 
feats  performed  in  rivalry  with  the  French  champion 
Balagnyare  mentioned  iu  his  Memoirs.  But  the  vows 
did  not  only  relate  to  martial  achievements,  but  to  others 
of  a  more  extravagant  and  grotesque  character.  We  nee  d 
only  refer  to  Monstrelel's  narrative  or  the  company  called 
"  Galois"  of  knights  and  ladies,  who  bound  themselves, 
for  love  of  each  other,  to  follow  a  particular  code  of 
;  of  w  hich  a  part  consisted  in  wearing  thick  clothes 
in  summer  and  thin  iu  winter,  to  show  that  the  power  of 
their  lovsi  reudered  them  insensible  to  the  difference  of 
seasons  ;  a  vow  which  was  maintained  with  such  perse- 
verance, that  the  greater  part  of  the  devoted  company 
actually  died  of  cold.  (.Sec  also  the  History  of  Ike  low 
of  the  Heron  Sainte  I'alay  vol.  iii.)  The  commence- 
ment of  such  extravagances,  however,  was  rather  a  sign 
of  the  decline  of  the  true  spirit  of  chivalry.  It  decay  ed 
with  the  progress  of  mercenary  armies  and  the  decline 
of  feudal  institutions  through  the  1Mb  century  ,  in  the 
Kith,  it  was  little  more  than  a  lively  recollection  of  past 
ages,  which  knights  such  as  Bayard  and  sovereigns  such 
as  Francis  I.  and  Henry  VIII.  strove  to  revive;  and, 
finally,  it  became  extinguished  amid  religious  discords, 
leaving  as  its  only  relic  the  code  of  honour,  which  is  still 
considered  as  governing  the  couduct  of  the  gentlemau. 

CHLA'MYFHOKE,  Chlamyphorvs.  ((Jr.  -,/xuvi. 
a  clomk,  and  /  carry.)  A  name  given  to  a  smali 
species  of  Armadillo,  w  hich  is  covered  by  its  coat  of  mail 
as  by  a  cloak.  The  animal  is  not  above  6  inches  long, 
and,  like  the  rest  of  Its  genus,  inhabits  exclusively  the 
continent  of  South  America.  It  Is  interesting  from  the 
analogy  of  its  skeleton  and  coat  of  mail  to  those  of  the 
gigantic  extluct  megatherium. 

CHLEKA'CEJE.  (Or.x>*<>«.  acloah.  Allthcnamcs 
belonging  to  this  order  are  compounded  of  this  word, 
used  in  a  figurative  sense  for  an  involucrum.)  A  natural 
order  of  shrubby  or  arborescent  Exogens,  allied  to  Mal- 
vacett,  on  account  of  their  monadelphous  stamens  and  in- 
volucrated  flowers,  but  referred  by  Jussieu  to  the  vicinity 
of  Ebi  >■■:  ■  •  ;  it,  however, appears,  from  their  imbricated 
calyx,  regular  flowers,  and  albumen,  that  they  have  the 
greatest  affinity  with  Cistaccec.  They  are  all  natives  of 
Madagascar  ;  beautiful  in  their  flowers,  but  of  no  known 
use  :  and  are,  in  fact,  but  little  known  even  to  botanists. 

CIILO'KAL.  (From  the  first  syllables  of  chlorine 
and  alcohol.)  A  liquid  composed  of  chlorine,  carbon,  and 
oxygen,  obtained  by  the  action  of  chlorine  upon  alcohol. 

CHLORANTHA'CE.E.  (Chloranthus,  one  of  the 
genera. )  A  small  natural  order  of  apetalous 
nearly  allied  to  Saurutacea-  and  Piper acecc;  from" 
of  which  it  diners  in  wanting  a  sac  to  the  embryo  and  in 
having  a  pendulous  ovule  and  opposite  leaves  with  inter- 
mediate stipule*.  Blume  places  these  plants  near  to 
Opercularinear.  They  are  natives  of  the  hotter  parts  of 
the  world,  and  appear  to  possess  stimulating  properties 
of  great  Importance .  ( hloranthut  officinalis  and  bt  achy- 
stachys,  although  not  ofhclnal  in  Europe,  are  believed  to 
be  among  the  most  powerful  of  stimulating  agents. 

CHLO'KATES.  Combinations  of  chloric  acid  with 
salifiable  bases.  Of  these  sails  the  chlorate  of  potash 
is  best  known  ;  it  was  formerly  called  oxymurtate  of  pot- 
ash. WTirn  mixed  with  combustibles,  such  as  sulphur 
or  charcoal,  and  some  of  the  metals,  it  forms  highly  ex- 
plosive compounds,  which  ignite  by  a  blow  or  by  friction, 
or  upon  the  contact  of  sulphuric  acid  A  mixture  of  this 
salt  with  sugar,  or  with  sulphuret  of  antimony,  is  used 
for  tipping  the  matches  which  inflame  when  dipped  into 
sulphuric  acid,  or  w  hen  briskly  drawn  through  a  piece  of 
emery  paper.  Chlorate  of  potash  consists  of  76  chlorine 
acid  4-  4S  potassa  =  124  of  the  chlorate. 

CHLChlDES.    Combinations  of  chlorine,  corre- 
sponding w  ith  the  oxides.    Common  salt  is  a  chloride 
sodium ;  that  is,  a  binary  compound  of  chlorine 
sodium.     Where  there  are  two  chlorides  of  the 
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CHLORINE. 

base,  the  relative  proportion*  of  chlorine  in  them  are 
almost  invariably  as  I  to  2  ;  hencu  Hie  lenat  protochloride 
and  bichloride.  Calomel  and  corrosive  sublimate  are 
the  protochloride  and  bichloride  of  mercury.  The  latter 
it  frequently  termed  perchtoride.  In  calomel  200  of 
mercury  arc  combined  with  B6  of  chlorine,  and  in  cor- 
rosive sublimate  with  twice  36  or  72. 

CHLO'KINE.  (Gr.  x>*;*r.  green.)  This  gas  was 
discovered  in  1774  by  Schecle,  who  called  it  dephlo- 
gisticated  muriatic  acid ;  the  French  nomenclatures 
afterwards  termed  It  oxygenated  muriatic  arid,  concci  ving 
it  to  be  a  compound  of  oxygen  «nd  muriatic  ncid.  This 
erroneous  view  of  its  nature  was  corrected  in  lnoy  by 
Sir  H.  Davy,  who  gave  it  the  present  name,  indicative  of 
its  colour.  Chlorine  Is  a  simple  substance,  existing  at 
common  temperatures  and  pressures  in  the  gaseous  state  ; 
but  when  subjected  to  a  pressure  of  about  four  atmo- 
sphere* it  becomes  condensed  Into  a  yellow  transparent 
liquid,  which  is  a  non-conductor  of  electricity.  100  cubical 
inches  of  chlorine,  at  mean  temperature  and  pressure, 
weigh  between  76  and  77  gTains :  water  absorbs  twice  its 
volume,  and  acquires  n  yellow  colour,  and  the  peculiar 
suffocating  odour  of  the  gas.  When  humid  chlorine  is 
exposed  to  a  temperature  of  32°,  it  assumes  a  crystalline 
form  ;  this  hydrate  of  chlorine  consists  of  1  equivalent  or 
chlorine  =.  *5  +  10  of  water  =  «J  x  10  or  >JO.  Chlorine 
is  not  only  unrespirable,  but  very  injurious  when  breathed, 
even  if  largely  diluted :  a  taper  burns  in  it  with  a  red 
smoky  flame,  and  is  soon  extinguished.  Some  of  the 
metals,  when  finely  divided,  spontaneously  take  fire  in 
chlorine,  such  as  brass  leaf,  or  powdered  antimony.  A 
remarkable  property  of  chlorine  is  Its  power  of  destroying 
almmt  all  vegetable  and  animal  colours  ;  hence  the  im- 
portant application  of  this  gas  and  of  some  of  its  com- 
binations to  the  art  of  bleaching.  It  also  destroys  the 
putrid  odour  of  decomposing  vegetable  and  animal  sub- 
stances,and  infectious  effluvia  of  all  kinds,  whence  its  use  in 
fumigation,  and  In  preventing  the  spread  of  infectious  and 
contagious  matter,  and  purifying  noxious  atmospheres. 

The  great  natural  source  of  chlorine  is  common  salt, 
which  contains  it  In  the  proportion  of  about  60  percent. 
It  is  procured  by  decomposing  common  salt  by  the  joint 
agency  of  sulphuric  acid  and  peroxide  of  manganese. 
'1  he  best  proportions  are  3  parts  of  salt  and  1  of  oxide  of 
manganese  ;  these  arc  well  mixed,  and  put  into  a  retort 
with  2  parts  of  sulphuric  acid  previously  diluted  with  2 
of  water.  Chlorine  is  evolved,  and  its  extrication  is 
quickened  by  the  application  of  a  gentle  heat.  Chlorine 
may  also  be  obtained  from  a  mixture  of  muriatic  acid 
with  hnlf  its  weight  of  black  oxide  of  manganese.  The 

f;a«  may  be  collected  over  water r  and  should  be  preserved 
n  bottles  with  glass  stoppers;  if  left  in  the  contact  of 
water,  it  is  soon  absorbed.   See  Mcriatic  Acid. 

CHLOEI'ODINE.  or  CHLORlO  D1C  ACID.  A 
compound  of  chlorine  and  iodine. 

CHLO'RITE.    [Or!  *X*#s<.)    An  earthy  mineral 
of  a  green  colour,  often  found  In  the 
slate  rocks. 

CHl.O'KO.   (Or.  A  term 

position  of  botanical  and  other  scientific  words 
from  the  Greek,  to  indicate  a  clear  lively 
Without  i.nv  mixture. 

CHLO'ROCARBO'NIC  ACID, 
by  exposing  a  mixture  of  chlorine  and  carbonic  oxide  to 
the  action  of  light. 

CIILO'KOCYA'NIC  ACID, 
and  cyanogen. 

ClfLORO'METER.  (Gr.tX«^r,  and  *ur(*,  a  mea- 
sure.) An  instrument  for  the  purpose  of  testing  the 
decolouring  or  bleaching  powers  of  chloride  of  lime,  by 
which  the  relative  values  of  different  samples  of  that 
important  bleaching  and  disinfecting  compound  may  be 
ascertained. 

ClILO'KOPHAITE.  (Gr.  %X«(»r,  and  black.) 
A  mineral,  which  when  recently  broken  is  green,  but 
afterwards  becomes  black. 

CHLO'ROPHANE.  (Gr.  x^H.taid  9*t*».  1  thine.) 
A  species  of  fluor  spar,  which,  when  heated,  shines  with 
a  beautiful  pale  green  light. 

CHLOROPHYLL.  (Gr.  rJUsfw,  arid  <*>.>.•►,  a  I  of.) 
The  green  colouring  matter  of  the  leaves  of  plants. 

CHLORO'SIS  (Gr.  vAatj*),  or  ETIOLATION. 
In  Hotany.  is  a  species  of  constitutional  debility  .  the 
affected  individual  being  nalc,  and  destitute  of  a  healthy 
green  :  the  stems  are  weak,  long,  and  slender  ;  no  flowers 
are  produced  ;  and  the  plant  Is  readily  killed.  It  is  be- 
lieved that  tills  malady  is  exclusively  produced  in  plants 
by  want  of  sufllrlcnt  light. 

Chlorosis.  ( Gr.x>-w;t.'- )  In  Medicine,  a  disease  giving 
a  peculiar  sallowncss  to  the  countenance,  hence  called 
the  green  sickness.  It  chiefly  affect*  young  females  ;  its 
symptoms  are  extremely  various,  but  generally  referable 
to  imperfect  or  suppressed  menstrual  evacuation.  Tonics, 
rhalybeates,  aloetics,  *ea  and  did  bathing,  and  slight 
electric  shocks  passed  through  the  pelvis,  together  with 
due  amusement  and  exercise,  are  among  the  principal 


of 


CHOLERA,  ASIATIC. 

CHLO'ROX.VLIC  ACID.  A  compound  obtained  by 
exposing  acetic  acid  and  chlorine  to  bright  sunshine.  Its 
elements  are  in  such  pro|>ortion,  that  it  may  be  regarded 
as  a  compound  of  1  equivalent  of  hydrochloric  acid  and  1 
of  oxalic  acid. 

CHLO'RURETS.  Compounds  of  chlorine.  Sec 
Chlorides. 

CH(PANITES.  (Gr.  vasts*,  a/unmet.)  A  genua  of 
extinct  Zoophytes,  so  called  on  account  of  their  fossil 
skeleton  or  polypary  presenting  in  general  a  funnel- 
shaped  figure,  though  sometimes  they  are  globular  or 
subcylindrica).  This  genus  holds  an  Intermediate  place 
between  Alcyonium  and  Ventriculites :  It  is  distinguished 
from  the  former  by  having  a  ceutral  cavity  at  the  upper 
part,  and  from  the  latter  by  not  having  an  outer  reticular » • 
surface.  One  species,  the  Choanites  konigii,  is  found  hi 
abundance  in  the  loose  flints  beneath  the  turf  near  the 
race  course  at  Lewes  in  Sussex,  and  appears  to  have 
been  commou  in  the  upper  beds  of  the  chalk. 

CHO'COLATE.  A  term  said  to  be  compounded  of 
two  Indian  words,  choco.  sound,  and  alta,  water,  f 
noise  made  In  its  preparation.  Chocolate  is 
triturating  the  roasted  cocoa  nut  Into  a  paste  in  a  I 
mortar,  sugar  and  some  aromatics  being  occ 
added  ;  the  oily  matter  of  the  nut  gives  It  whilst  hot  a  due 
consistence,  so  that  it  is  cast  in  tin  moulds,  in  which  it 
concretes,  on  cooling,  into  cakes.  It  is  a  rich  article  of 
diet,  and  apt  to  disagree  with  weak  stomachs. 

CHOIR.  (Gr.  *•{•.••)  In  Architecture,  the  part  of  a 
church  In  which  the  choristers  sing  divine  service.  In 
former  times  It  was  raised  separate  from  the  altar,  with  a 
pulpit  on  each  side,  in  which  the  epistles  and  gospels 
were  sung,  as  is  stilt  the  case  in  several  churches  on  the 
Continent.  It  was  separated  from  the  nave  in  the  lime  of 
Constantine.  In  nunneries,  the  choir  is  a  targe  apart- 
ment, separated  by  a  grate  from  the  body  of  the  church, 
where  the  nuns  chant  the  service.  This  term  is  used 
also  in  music  to  signify  a  band  of  singers  in  different 
parts. 

CHOKE  DAMP.  A  terra  applied  by  well-diggers  and 
miners  to  carbonic  acid  eat. 

CHO'LAGOGUE.  (Gr.  x»A»i.  bile,  and  uym.  /  eva- 
cuate.) A  term  applied  by  ancient  medical  writers  to 
certain  purgative  remedies  which  produce  bilious  eva- 

C  CHOLE'DOCHUS.  (Gr.  rsA*.  and  hXcux,  I  re- 
ceive.)   One  of  the  ducU  of  the  liver  is  called  the  d 


communis  c/iotcdochus. 

CHO'LERA.  (Gr.  *#X»j,  and  «'<*,  J  flow.)  A  disease 
accompanied  by  vomiting  and  purging,  with  great  pain 
and  debility,  and  apparently  arising  from  excess  or 
acrimony  or  bile :  it  is  most  common  at  the  close  of 
summer  and  beginning  of  autumn,  and  seems  to  be 
produced  by  cold,  suppressed  perspiration,  indigestible 
fruits,  Arc.  It  generally  commences  with  a  sense  of  pain 
about  the  bowels,  fever,  thirst,  an  irregular  pulse,  and 
severe  vomiting  and  purging  of  bilious  matter:  in  favour, 
able  cases  these  symptoms  subside  in  a  few  days  with  the 
aid  of  opiates,  mucilaginous  diluents,  and  mild  aperients 
followed  by  tonics  ;  but  in  severe  cases  great  exhaustion 
ensues,  attended  by  depression  of  spirits,  anxiety,  hurried 
respiration,  cold  sweats,  hiccup,  low  and  fluttering  pulse, 
and  the  patients  rapidly  sink,  and  are  sometimes  carried 
"  within  twenty-four  hours.  In  such  coses  warm  fo- 
es relieve  the  pain,  and  i 
hts  check  the  sickness, 
to  bear  large  doses  of  opium. 
Ciio'lrrs,  Ahia'tic.  The  term  Asiatic  or  Spasmodic 
Cholera  has  been  applied  to  a  new  ami  most  appalling 
form  of  pestilential  disease,  which  seems  to  have  been 
but  Indistinctly  known  prior  to  the  year  1817.  It  made 
its  appearance  in  August  that  year  at  Jessore,  after 
having  previously  raged  to  a  formidable  extent  in  the 
south  of  Bengal,  and  thence  it  spread  over  a  great 
part  of  Asia,  carrying  off  millions  of  human  beings.  In 
1823  it  broke  out  at  Astracan,  but  did  not  at  that  time 
extend  further  into  Russia;  In  1828.however.it  appeared 
at  Orenburg,  and  during  the  autumn  of  that  year  and 
the  spring  of  1829  it  spiead  over  a  considerable  part  of 
c  Russian  dominions.    It  raged  at  Moscow  in  Sep- 
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tembcr,  1830  ;  and  having  been  apparently  carried  by  the 
Russian  army  into  Poland,  it  propagated  itself  through 
different  parts  of  Europe,  and  reached  this  country.  The 
symptoms  of  this,  as  or  other  disorders,  vary  considerably 
at  different  times  and  in  different  individuals ;  but  as  our 
object  here  U  briefly  to  describe  the  characteristic  fea- 
tures of  the  disease  in  their  unalloyed  form,  wi 
omit  all  unnecessary  details,  and  place  before  our  I 
a  short  account  of  its  effects  In  its  worst  and  by  i 
uncommon  form. 

The  first  circumstance  that  strikes  us  in  regard  to  the 
attacks  of  this  disease  Is  their  suddenness.  A  person  in 
apparent  health  feels  slightly  giihiy,  chilly,  or  sick,  ajid 
in  the  course  of  two  or  three  hours  sinks  into  a  su 
extraordinary  and  alarming  debility ;  the  couutej 
assumes  a  deadly  paleness,  and  the  skin  feci*  and 
that  of  a  corpse  ;  the  | 
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CHOLERA,  ASIATIC.  . 

***  ^perceptible  ;  a  lirld  circle  surrounds  the  sunken 

f  tt  -  the  tongue  is  slightly  furred,  and  the  breath  cold. 
( uer  Urn  excessive  and  extraordinary  prostration  the 

>  of  a  very  few  hours; 


i.  producing  spasm*  of  varying 
i  of  extreme  violence  ;  great  pain  and  heat 
:  the  region  of  the  stomach,  and  intolerable  weight 
round  the  heart  are  complained  of,  with 
and  anxiety  ;  the  voice  faulters,  and  the  un- 
fferer  asks  frequently,  in  plaintive  and  broken 
■hitpert,  for  cold  water  ;  the  secretions  of  urine,  bile, 
and  saliva  appear,  in  this  state  of  thlugs,  as  if  entirely 
tuipeoded ;  the  evacuations  have  a  singular  f trior,  and 
the  breath  and  perspiration  have  that  peculiar  odour 
wrJeh  announces  the  rapid  approach  of  death.  Towards 
the  dose  of  this  horrid  scene,  the  respiratiou  becomes 
very  slow,  the  tendons  of  the  extremities  quiver,  the 
sufferer  is  unable  to  swallow,  insensibility  succeeds,  and 
after  one  or  two  long  and  convulsive  sobs  he  dies.  The 
mind,  even  at  last.  Is  scarcely  ever  much  disturbed  ;  but 
t  «  vds  the  close  the  patient  sinks  into  a  state  of  apathy, 
md  appears  desirous  of  being  left  to  his  fate.  Attacks  of 
this  kind  generally  prove  fatal  in  from  four  to  eight  hours. 

If  from  this  extreme  case  we  turn  to  what  may  be 
termed  milder  forms  of  the  disease,  the  same  general 
train  of  symptoms  are  observed ;  but  they  are  less  rapid 
in  their  succession,  and  there  is  more  time  and  oppor- 
tunity to  resort  to  the  resources  of  art.  The  attack  begins 
"ith  lirkness  or  purging,  succeeded  by  uneasiness  and 
t*at  about  the  pit  of  the  stomach  ;  the  matters  which  are 
thrown  off  from  tho  stomach  and  bowels  gradually  as- 
'«w  the  appearance  of  rice  water ;  the  countenance 
•brinks ;  the  constriction  of  the  thorax  and  cramps  and 
'  ■•*<■  :.»:»«!  in  the  course  of twi  t.tv-i-nr  to  tlitity- 

«  hours  the  patient  dies,  in  many  instances  delirious  or 
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Those  who  survive  »eventy-two  hours  generally  re- 
raver,  as  far  as  the  primary  symptoms  are  concerned  ; 

*pa»m*  and  difficulty  of  breathing  give  way,  the  na- 
tural warmth  of  the  body  is  restored,  and  the  pulse  re- 
iko  its  natural  standard.  The  most 
»  are  sleep,  perspiration,  return  of 
of  urine  and  of  bile,  accompanied  by  pro- 
lent  in  the  pulse  and  aspect  of  the 
v,,  CTCU  under  these  apparently  and  really 
«T"Urable  symptom*,  fever  of  a  low  or  continued  cha- 
racter may  ensue,  —  it  indeed  sometimes  immediately  fol- 
»vs  the  blue  stage  or  collapse  ;  and  if  not  relieved  by  a 
critical  perspiration  on  the  second  or  third  day,  the  pulse 
SiJekens,  the  face  Is  flushed,  there  is  drowsiness  and 
■Anion  of  the  eyes,  stupor,  a  foul  mouth,  and  other 
■rrcj-fwn-  "I  mixed  <>r  typhus  fever,  Sfkid)  tMBlllfcflll 
*atdljr  from  the  fourth  to  the  eighth  day,  or  even  later, 
a  those  very  individuals  who  had  been  saved  in  the  first 
«  cold  stage. 

Tht<  appearances  observed  on  dissection  of  those  who 
8ed  within  eight  or  ten  hours  were,  a  relaxed  and  pale 
Kate  of  the  stomach  and  intestines  ;  absence  of  bile  and 
feces  in  the  intestines ;  an  empty  and  contracted  blad- 
congestion  in  the  venous  circulation  of  the  large 
'****ls ;  the  gall-bladder  full  of  bile,  but  not  passing  into 
&t  intestine,  lo  more  protracted  cases  other  appearances 
^casionally  occurred,  more  especially  serous  effusion 
ipon  and  in  the  brain,  with  congestion  of  the  vessels,  and 
v.hor  usual  appearances  of  febrile  disease.    In  all  eases 
'1  -J  presents  a  i  m  >rc  <>r  l<>>  niorbkl  ap|  earance.  and 
**       of  a  very  dark  colour  and  increased  consistence, 
*>  a*  to  have  been  compared  to  tar. 
The  pathology  of  cholera  is  as  yet  most  Imperfectly 
'-•r-or<i  ;  nor  has  it  been  .satisfactorily  am  ei  uined 
'Aether  jt  it  or  is  not  contagious ;  the  general  opinion, 
tavern,  is  in  favour  of  its  contagious  nature,  and  there 
^not  be  the  least  doubt  of  the  propriety  of  enforcing 
*e  most  rigid  precautionary  measures  founded  upou  such 


g  the  medical  treatment  of  cholera 
be  out  of  place  in  this  work  ;  and  the  plans  to  be 
P-r.ued  vary  so  much  with  circumstances,  as  to  render  it 
impossible  to  condense  Into  small  limits  a  general  view 
••-"<  important  subject. 

Mmetict  are  among  the  earliest  measures  which  should 
*  put  in  practice  ;  they  should  be  such  as  act  certainly 
'I  rapidly,  and  conjoined  with  stimulants,  such  as  es- 
witial  oils  and  capsicum.  Blood-totting  has  been  adopted 
hy  many  practitioners  In  the  early  stagers  of  the  disease. 
Its  favourable  effect  is  to  cause  the  pulse  to  rise  ;  if  it 
produce  faintuecs.  it  must  be  immediately  put  a  stop  tr», 
and  should  be  followed  by  the  application  of  warm  air, 
**l  other  dry  warmth.  Large  noses  of  calomel,  with 
'*  without  opium,  arc  resorted  to  to  remove  local  con- 
F*tion,  and  especially  to  stimulate  the  liver ;  and  th 
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such  quantities  and  forms  as  the  particular  circumstances 

of  the  respective  cases  may  point  out.  If  the  irritability 
of  stomach  continues,  flannels  soaked  in  very  hot  water, 
and  then  sprinkled  with  oil  of  turpentine,  should  be  ap- 
plicd  to  the  region  of  the  stomach  and  abdomen. 

The  great  object  of  all  those  remedies  applicable  to 
the  first  stage  of  the  disease  is  to  enable  the  system  to 
rally  from  its  depressing  effects,  to  bring  about  re-action, 
and  to  stimulate  the  nervous  and  vascular  systems  ;  but 
then  the  utmost  circumspection  is  required  In  reference 
to  the  injurious- effects  which  this  plan  will  induce,  if 
carried  too  far.  Here,  however,  the  symptoms  are  usually 
those  of  typhoid  or  continued  fever,  and  are  to  be  treated 
accordingly,  great  attention  being  always  paid  to  the  state 
of  the  biliary  and  urinary  secretions,  and  to  the 
tions  from  the  bowels. 

It.  Miles  the  treatment  founded  upon  th 
line,  other  and  very  dissimilar  plans  have  been  adopted, 
foundid  upon  the  change  which  the  blood  appears  to 
suffer  in  this  disease.  It  has  been  by  some  presumed  that 
in  all  cases  of  cholera,  the  saline  matters  of  the  blood, 
along  with  a  large  quantity  of  its  water,  are  thrown  off 
by  the  intestines,  constituting  the  characteristic  serous 
discharge  above  adverted  to  ;  and  that  the  residuary  blood 
becomes  thick  and  black,  in  consequence  of  the  deficiency 
of  its  salts.  ,  Dr.  Stevens  therefore  proposed  the  adminis- 
tration of  large  doses  or  common  salt,  occasionally  mixed 
with  nitre  and  chlorate  of  potash  ;  and  from  this  plan 
the  best  effects  have,  according  to  some,  resulted,  while 
in  the  hands  of  others  it  has  entirely  failed.  The  truth 
Is,  that  in  the  worst  attacks  of  the  disease  the  approach 
of  death  is  so  quick  that  there  is  scarcely  time  for  any 
thing  to  take  effect ;  and  where  it  is  less  rapid,  the  symp- 
toms must  guide  .he  treatment  :  amongst  these  it  must 
be  confessed  that  there  are  seldom  any  which  would  jus- 
tify the  prudent  practitioner  In  drenching  the  bowels  w  ith 
salt  and  watei  . 

Hut  the  bolder  advocates  of  what  has  been  termed  the 
salhu  treatment  of  cholera  have  gone  a  step  further,  and 
have  dared  to  inicct  saline  solutions  Into  the  veins :  how 
far  such  extraordinary  means  are  justifiable,  will  appear 
from  the  following  statement.  ( Ptreira,  Elements  qf  Ma- 
teria Medica,  part  1.  313.)  "  This  plan  was,  1  believe,  first 
practised  by  Dr.  Latta.  {Med.  Gaz.  x.  257.)  Tho  quan- 
tity of  saline  solution  which  has  been  In  some  cases  in- 
jected Is  enormous,  and  almost  incredible.  In  one  caso 
120  ounces  were  injected  at  once,  and  repeated  to  the 
amount  of  330  ounces  In  twelve  hours.  Jn  another,  376 
ounces  were  thrown  into  the  vchjs,  between  Sunday  at 
eleven  o'clock  a.m.  and  Tuesday  at  four  p.m.  ;  that  is, 
In  the  course  of  fifty-three  hours,  upwards  of  31  pounds, 
The  solution  used  consisted  of  two  drachms  of  muriate 
and  two  scruples  of  carbonate  of  soda  to  GO  ounces  of 
water.  It  was  at  the  temperature  of  108°  or  110"  Fahr. 
In  another  series  of  cases  40  pounds  were  injected  in 
twenty  hours  ;  132  ounces  in  the  first  two  hours  ;  8  pounds 
in  half  an  hour  1  The  immediate  effects  of  these  injec- 
tions, in  a  large  majority  of  cases,  were  most  astonishing ; 
—  restoration  of  pulse,  Improvement  in  the  respiration, 
voice,  and  general  appearance,  return  of  consciousness, 
and  a  reeling  of  comfort.  In  many  instances,  however, 
these  effects  were  only  temporary,  and  were  followed  by 
collapse  and  death." 

The  reports  as  to  the  ultimate  benefit  of  this  treatment 
In  cholera  arc  so  contradictory,  that  it  Is  difficult  to  form 
a  correct  estimate  of  it.  ''That  it  failed  in  a  large 
proportion  of  cases  after  an  extensive  trial,  and  greatly 
disappointed  some  of  its  stanchest  supporters,  cannot  be 
doubtcd.  Dr.  Griffin  states  that  all  the  published  cases 
of  injection  which  he  can  find  recorded  amount  to  28*2, 
of  which  221  died,  while  61  only  recovered  *,  but  he 
thinks  that  the  average  recoveries  from  collapse  by  this 
method  of  treatment  far  exceeded  the  amount  of  any 
other  treatment  in  the  same  district  and  under  Uio  same 
circumstances."   (Med.  Gaz.  xxii.  31l».) 

A  vast  quantity  of  matter  has  been  published  in  refer- 
ence to  the  history,  symptoms,  and  treatment  of  pesti- 
lential cholera.  Among  those  works  upon  the  subject, 
the  general  reader  may  copsult  the  following  with  ad- 
vantage;  namely,  the  Reports  published  by  order  of  Go- 
vernment under  the  superintendence  of  the  Medical 
Board  ;  History  qf the  Epidemic  Cholera,  by  B.  Hawkins, 
M.D.,  %c.  ;  Mr.  BeJls  Letter  lo  S.r  //.  Ilajford ;  the  Be- 
port  of  Drs.  Bussell  and  Barry  ;  Dr.  James  Copland  on 
Pestilential  Cholera;  and  a  paper  in  the  Ninety-first 


Number  of  tho  Quarterly  lleview  for  November,  1831. 

ClIOLE'STlIuINE.    (Gr.  rsXsj,  and  rvseisf.su/itf.) 
The  matter  which  forms  the  basis  of  most  gall  stones. 

CHONDItO'LOGY.   (Gr.  x«»i;sf,  a  cartilage,  and 
Xtyt.  a  discourse.)    The  history  ot  cartilages. 

CHO'NDROPTEUY'GIANS,  Chimdropterygii.  CGr. 
ywdfSf.  n  cartilage,  and  <i  Jin  ;  gristtu-Jinned.) 

The  name  of  Cuvler's  last  order  of  fishes,  characterized 
by  the  gristly  nature  of  all  the  spines  which  support  the 
sc  |  fins.   The  whole  internal  skelctou  In  this  order  is 


an»  are  assisted  and  the  general  powers  of  the  system  tllaglnoua. 
M<  up  hy  ether,  ammonia,  brandy,  and  volatile  oils.  In  |    CllOlt  A'GIC   MON  UMENT.  (Gr 
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CHORD. 

Grecian  Architecture,  a  monument  erected  fn  honour  of 
the  Choragus  who  gained  the  prize  by  the  exhibition 
of  the  be»t  musical  or  theatrical  entertainment  at  the 
festival*  of  Bacchus.  1  he  Choragi  were  the  head*  of 
the  ten  tribe*  at  Athens,  who  overlooked  and  arranged 
the  garnet  at  their  own  expense.  The  prize  was  usually 
a  tripod,  which  the  victor  was  bound  publicly  to  exhibit, 
for  which  purpose  a  building  or  column  was  usually 
erected.  The  remains  of  two  very  line  monuments  of 
this  sort.  Tlx.  those  of  Lysicratcs  and  Thrasyllui,  are  still 
to  be  seen  at  Athens. 

CHORD.   (Gr.  the  string  of  a  lyre.)  In  Music, 

a  combination  of  two  of  more  sounds  heard  contempora- 
neously, forming  a  concord  or  a  discord  between  them. 

Chord.  In  Geometry,  is  the  straight  line  which  joins 
the  two  extremities  of  the  arc  of  a  curve  ;  so  called  from 
the  resemblance  which  the  arc  and  chord  together  have 
to  a  bow  ami  its  string,  the  chord  representing  the  string. 
The  chord  of  an  arc  is  equal  to  the  size  of  half  the  arc  ; 
hence,  to  find  the  length  of  the  chord  of  any  given  arc, 
multiply  the  diameter  by  the  sine  of  half  the  arc.  Tables 
of  chords  arc  given  in  some  of  the  older  works  ou  trigo- 
nometry ;  but  they  have  been  superseded  bv  the  tables 
of  sines,  which  are  much  more  convenient  for  trigono- 
metrical calculations. 

CHOREA.  (Gr.  ';».-  a  chorus ;  the  ancient  accom- 
paniment to  dancing.)  The  disease  commonly  called 
St  Vitus's  dance.  It  shows  itself  by  convulsive  motions 
of  the  limbs,  face,  head,  and  trunk,  varying  extremely 
In  extent  and  violence  ;  the  speech  Is  often  more  Or  lets 
affected,  and  frequently  the  mental  energies  become 
grievously  impaired.  It  is  most  common  in  early  life,  as 
from  the  age  of  ten  or  twelve  to  puberty  ;  and  makes  its 
approach  gradually  In  persons  chiefly  of  debilitated  con- 
stitutions :  the  appetite  is  generally  ravenous  at  first,  and 
the  bowels  cotti ve;  various  convulsive  motions  then  ensue, 
and  only  cease  during  sleep,  which,  however,  is  seldom 
sound.  This  is  one  of  those  diseases  which  require  es- 
pecial attention  in  its  early  stages,  and  which  even  in  Itt 
slightest  forms,  when  once  habitual,  it  very  difficult  to 
manage.  The  leading  treatment  consists  in  the  judicious 
adminittration  of  aperients  and  brisk  purges,  to  at  to  clear 
the  ttomach  and  bowels  thoroughly  of  all  Irritating 
mattert ;  the  constitution  may  at  the  same  time  be 
strengthened  by  tonics  and  chalybeate!,  with  occatlonal 
stimulants  ;  and  tome  of  the  more  urgent  spasmodic 
tymptomt  may  be  sometimes  cautiously  encountered  by 
opium,  camphor,  henbane,  and  ether.  Cold  bathing  also 
ha*  Its  advantages  when  circumspectly  resorted  to ;  and 
the  mind  must  be  diverted  by  change  of  air  and  tcene. 
The  diet  should  be  very  regular,  nutritive,  and  never  in 
excess.  In  this  complaint  much  will  depend  upon  the 
exertions  of  the  patient  himself,  who,  though  relieved  of 
the  more  urgent  symptoms,  will  often  retain  relict  of  hit 
disorder  through  n  long  life. 

CHOMtEPI'SCOPl.  (Gr.  r*(*,  a  country  prVicr,  and 
i  t,  t a  bishop. )  Country  bishops  ;  persons  appointed 
by  the  bishops  in  the  early  periods  of  Christianity  to  su- 
perintend the  rural  district*  which  appertained  to  their 
dioceses,  but  which  were  at  an  inconvenient  distance 
from  the  city  in  which  they  abode  themtelvet.  The  class 
of  chorcplscopi  it  represented  at  holding  a  middle  rank 
between  the  bishop*  and  the  presbyters. 

CHORION.  <  t  t,  a  ceptacie.)  The  externa] 
membrane  which  envelopes  the  foetus  in  utero,  between 
which  and  the  amnion  there  is  a  gelatinous  fluid.  Its 
interior  surface  it  smooth,  but  exteriorly  It  Is  shaggy  and 
rascular. 

CHORO'GRAPHY.  (Gr.  ywa,  district,  and  y(st$**, 
I  describe.)  The  description  of  a  district,  in  contradis- 
tinction to  geography  (the  description  of  the  earth  or  of 
countriet)  and  topography  (the  description  of  particular 
spots) 

CHOROID  MEMBRANE  OF  THE  EYE.  The 
second  tunic  of  the  eye  lying  under  the  sclerotic,  with 
which  it  has  a  vascular  connection  :  it  commences  at  the 
optic  nerve,  and  passes  forward  with  the  sclerotic  to  the 
beginning  of  the  transparent  cornea,  where  it  firmly  ad- 
heres to  the  sclerotic  by  a  cellular  membrane,  forming 
a  w  hite  fringe  called  the  ciliary  circle  ;  it  then  recedes 
from  the  sclerotic  and  cornea,  forming  a  round  coloured 
disc  called  the  iris,  and  Its  posterior  surface  is  termed 
uvea.  The  choroid  membrane  is  very  vascular,  and  its 
external  stellated  vessels  are  called  vasa  verucosa.  Its 
internal  surface  is  covered  by  a  black  pigment. 

CHO'ROID  PLE'XUS.  A  plexus  of  blood-vessels 
tltuated  In  the  lateral  ventricle*  of  the  brain. 

CHO'RUS.  Gr.  >•<«.)  A  band  of  lingers  and 
danccrt  who  performed  odes  in  honour  of  tho  gods,  par- 
ticularly Bacchus.  The  chorus  formed  an  Important 
part  of  the  Greek  tragedies  and  early  comedies,  which 
were  interspersed  with  odes.  There  were  Hkewitc  se- 
veral other  chorme*  beside*  these,  as  the  Dithyrambic  ; 
sold  the  exhibition  of  these  wa*  one  of  the  public  burthens 
imposed  on  the  richest  private  citizens  of  Athens.  It 
was  called  the  choregia .(*»» ►.y.a).    Sec  Duaua,  and 

ClIOKACIC  MoNt  MEN  r. 


CHRISTIANITY. 

CHoari.  In  Music,  the  joint  performance  of  onus! 
by  the  whole  of  the  member*  of  the  orchestra. 

CHOU'ANS.  In  French  History,  the  royalist  it 
turgentt  on  the  right  bank  of  the  Loire  during  the  r« 
volution  when  the  Vendeant  rote  on  the  left,  were  tin 
popularly  named  ;  according  to  tome,  from  the  cry  of  tl 
screech-owl  (chat-huant),  an  imitation  of  which  was 
tignal  during  their  nightly  meeting*.  They  were  for  tl 
moit  part  brigands,  and  their  object  rapine  rather  tba 
civil  war.  After  the  revolution  of  Ih30.  they  made 
transient  reappearance  In  the  neighbourhood  of  Nant« 
and  Le  Man*. 

CHREMATI'STICS.   <Gr.  wealth.)  Tl 

tcinnce  of  wealth  ;  a  name  given  by  Continental  writei 
to  the  science  of  political  economy,  or  rather  to  what  i 
their  view  constitute*  a  portion  of  the  tcience.  The 
consider  political  economy  as  a  term  more  properly  ai 
plicable  to  the  whole  range  of  subjects  which  comprii 
the  material  welfare  of  ttatet  and  citizen*,  and  chrems 
tiktict  (by  which  they  mean  nearly  the  same  science  whic 
M'Culloch  and  most  other  English  writers  describe  a 
political  economy)  at  merely  a  branch  of  it.  See  est* 
dally  M.  de  Sltmondi.  Etudes  sur  f  Economic  Poiitiqu. 
See  also  Chhysolouy. 

CHRESTO'MATHY.  (Gr.  xW"<  useful  and  tatn 
0«»»,  I  learn.)  According  to  the  etymology,  that  whic 
it  it  uteful  to  learn.  The  Greeks  frequently  formed  con: 
monplace  bookt  by  collecting  the  various  passages  t 
which,  In  the  course  of  reading,  they  had  affixed  th 
mark  x  ixexfrt).  Hence  books  of  extracts  chosen  w  it 
a  view  to  utility  have  received  this  name. 

CHRISM.  (Gr.  x("',UM-  from  xt'"-  1  anoint.)  The  o 
which  Is  used  both  In  the  Greek  and  the  Roman  church* 
in  the  adminittration  of  baptitm,  confirmation,  ordinr 
tion,  and  extreme  unction. 

CHRISTENDOM.  A  word  sometimes  employe 
in  such  a  sense  as  to  comprehend  all  n.tttons  in  whic 
Christianity  prevails :  more  commonly,  all  realms  go 
verned  under  Christian  sovereigns  and  institutions.  Thu 
European  Turkey,  although  three  fourtht  of  itt  inhs 
bitants  are  Chritttant,  is  not  in  ordinary  language  in 
eluded  within  the  term  Christendom.  The  hlttory  of  th 
fortunes  of  Chrlttlanlty,  in  respect  of  itt  geographical  ex 
tension,  presents  remarkable  periods  of  advance  and  de 
dine.  After  the  conversion  of  Lonstantinc.and  the  gradu; 
decay  of  Pagan  ism.  Christianity  continued  to  spread,  bti 
chiefly  in  the  direction  of  east  and  south,  for  more  tha 
three  centurlet,  the  barbarian  conquerors  of  the  Roma: 
provinces  soon  adopting  it.  About  the  middle  of  th 
seventh  century,  Christendom  comprehended  Europ 
touth  and  west  of  the  Rhine  and  Danube  ;  Africa  nort 
of  the  Great  Desert ;  Abystluia ;  parts  of  Nubia  ;  Asia  t 
the  Euphrates ;  Armenia,  and  part  of  Arabia ;  and  tha 
small  colony  In  southern  India  which  tubsittt  to  this  day 
The  Saracen  power  rose  by  conquest  from  this  extensiv 
empire.  In  little  more  than  a  century,  Christendom  w  a 
deprived  of  nearly  all  its  Astatic  provinces,  of  which  th 
faithful  inhabitants  were  reduced  to  a  tributary  condition 
of  the  whole  of  northern  Africa,  In  which  they  were  ex 
terminated  or  converted:  and  of  Spain.  Sicily,  the  later 
conquest  of  the  Saracens,  was  occupied  by  them  ahou 
830.  But  jutt  at  the  tame  epoch,  or  that  of  lowest  decliru 
Charlemagne  began  to  extend  the  limitt  of  Cbrittendou 
in  the  north  ;  and  the  second  period  of  advance  extend 
through  the  9th,  10th,  and  11th  centuries,  in  which  "  th 
reign  of  the  gospel  and  the  church  was  extended  over  th 
north  :  Bulgaria,  Hungary,  Bohemia,  Saxony,  Dcnmarl 
Norway,  Sweden,  and  Russia."  (Gibbon,  chap.  .VS. 
From  that  time  to  the  16th  century,  Christianity  gradual  I 
reconquered  Spain  on  the  one  hand ;  while,  on  the  othct 
the  newly  arisen  power  of  the  Turk*  wrested  from  it  th 
remainder  of  its  Asiatic  territories  and  the  European  pre 
vinces  of  the  Greek  empire.  Since  that  period  no  in 
portan*.  changes  havo  taken  place  in  the  relative  extei 
of  Christendom  and  Islam  ism  ;  but  the  vast  continent  < 
America,  at  far  as  It  has  been  colonised,  hat  bceu  adde 
to  the  former,  and  the  rapid  increase  of  its  communitit 
in  numbers  and  civilization  has  greatly  enhanced  tbej 
comparative  importance.  The  number  of  Christian*  it 
habiting  Europe  and  America,  and  scattered  in  the  otht 
parts  oithc  globe,  may  perhaps  he  estimated  conjectural! 
as  follows : — 

Roman  Catholic  church       -  -  144,000,000 

Reformed  churches         -  -  60.000.0M) 

Greek  and  other  Oriental  churches    -  G6,(iO0.0O0 


270,000,000 


CHRISTIANITY.  The  religion  of  Jesus  Chris 
From  the  period  when  the  disciples  "  were  called  Chris 
tlans  first  In  Antloch  "  (Acts.  xi.  26. )  down  to  the  preset 
dav.  the  main  doctrines  of  the  gospel,  and  tho  great  mors 
principles  which  it  reveal*  and  confirms,  liave  l»eo 
preserved  without  interruption  in  the  church,  but  not 
withstanding  this  substantial  unity,  it  cannot  be  don  le- 
thal the  character  of  the  religion  has  been  very  matt 
rtaltj  coloured  throughout  all  its  hlttory  by  the  circuit 
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of  different  nations  And  ages.  The 
Ira  curled  form*  of  opinion  which  acquired  consistency 
tmaof  the  general  body  of  Christians  tended  in  two 
"rt  different  directions.     The  Judaning  Christians 
daog  t  itbe  ordinances  of  the  elder  religion,  and  strove 
u>  teach  the  separation  from  it  as  slightly  as  possible  ; 
:  !-T  the  rMW?  of  Nazarcans,  Kc,  they  existed  a> 
late  at  the  4th  century,  but  ceased  after  the  first  to  exer- 
<i)e  say  very  extensive  influence  on  the  church.  The 
ntnlatirt  Christians  placed  figurative  interpretations 
t*th«n  the  external  fact*  and  mysteries  of  the  religion, 
or  sought  to  connect  it  with  the  philosophical  and  theur- 
pcal  systems  of  the  ancient  world.   Apollos  of  Alex* 
la-lnj  tu  the  first  teacher,  it  is  commonly  said,  who 
ir,tr,«|ri,  ,-j  t  .:•  -ji'-cui  iti-.  c  triidcnc)  into  (  hrittianlt]  ; 
tt'i  >:  l'aul.  w  fill'-  he  do«-s  not  condemn  Apollos,  dwells 
on  the  evils  produced  by  those  who  from  his  teaching 
d-.-Jno  I  -i-  it  w*-re  a  separate  body  ol  doctrine^  I  Cor. ill. ). 
loth  h  way  arose. — 1.  The  early  heretics  the  Nicolaitancs 
sod  followers  of  Cerinthus,  anu  the  Gnostics,  professors  of 
the  •'  knowledge  falsely  so  called  "  (^tvdsWttAt*  ;r*ri:) 
d  H.  Pan).  3.  At  a  later  period,  the  Manichteans,  who 
imparted  into  Christianity  the  notion  of  the  rival  prin- 
ciples of  good  and  evil,  which  continued  for  many  ages  to 
postess  adherents.  3.  Within  the  church  itself,  the  Ale*- 
o:,injn  ich^tj  vf  tkixuogy,  w 'hit  h  has  exercised  a  man 
t  ■        :  influence.     I'lii-  school,  in  the  second  and 
bird  centuries,  became  partially  tinged  with  the  senti- 
ments of  Platonic  philosophy  ;  and  was  characterised 

br  the  acute  and  refining  spirit  of  the  East.    Like  the   to  saints,  relics,  Ac,  the  adoration  of  the  VI 
Gamtkt,  iu  chief  doctors  encouraged  the  notion  of  a   (which  seems  to  have  been  partly  a  result  of 
Bfitical  or  second  meaning  in  the  revelations  of  the    tori  an  controversy), 
foti>,  of  which  the  key  was  In  the  possession  of  the   both,  and  therefore 
inroed  only  (Clemen*,  Origen,  Ac).    In  the 
tkemain  body  of  believers,  comparatively  unaffected  by 
•■-  -.fiueiice  ot  Kcici.ec  and  speculation, 
views  of  a 

the 


at  to  forms  and  ordinances, 
J  paid  to  Individual  purity  of  life  (and  espc- 
nsJlv  to  constancy  under  persecution),  gradually  and 
««wil.T  increased  and  strengthened.  In  the  West,  and 
Particularly  hi  Africa,  these  tendencies  became  pecu- 
liarly strong.  The  MontanlsU,  DnnatlsU,  and  No- 
'*un»  separated  suocessively  from  the  church,  on  the 
"ore  of  its  defection  from  an  imaginary  standard  of 
personal  purity ;  and  when  Africa  began  to  have  a 
■rtoal  of  theology  of  her  own  ( Tertullian,  Cyprian,  and 
*tert,  to  Augustine),  this  was  the  direction  of  Its  labours, 
h  that  theology  all  la  dogmatical,  nothing  speculative. 
£tvrr  thing  is  taken  in  its  most  literal  and  naked  sense : 
God  himself  is  not  personal  only,  but  Invested  almost 
■ah  the  attributes  of  a  human  agent.  Both  doctrines 
aid  ordinances  are  as  definite  as  possible,  and  the  utmost 
rif&ur  of  practice  enjoined.  The  history  of  the  African 
<inrch  afford*  a  momentous  commentary  on  their  strain- 
's?' after  imaginary  perfection.  After  two  centuries 
'  ? -Word  and  decay  from  the  time  of  Augustine,  it  was 
'«<  rilv  tubducd  but  obliterated  by  the  first  assault  of 
[i*  Mohammedans.  The  early  heretics  had  entertained 
theoretical  notions  respecting  the  inferiority  of  Christ  to 
&e  Father;  but  the  Arians,  In  the  last  half  of  the  3d 
trotur-,  were  the  first  to  preach  it  as  the  doctrine  of  the 
*urch.  and  seek  to  confirm  it  by  appeal  to  antiquity. 
'    t'''uu-i\  <>f  Su  i-  (A.  D.  8S5)  condemned  this  opinion  ; 

iry  the  concurring  declarations  of  bishops  from  all 
Patt  of  Christendom  afforded  the  strongest  testimony 
to  the  fact,  that  the  Catholic  sentiment  of  the  church 
*ad  always  been  opposed  to  it.   But  the  Arians,  and 
oOser  sects  differing  from  the  church  by  various  shades 
pillion  on  the  same  subject,  continued  to  subsist  until 
Cth  century,  during  which  these  controversies  partly 
"JM  away  in  the  West,  amidst  the  misery  and  barbarism 
-v-.  and  partly  were  extinguished  bythe  authoritj 
ri.'sn-ti.    It  was  thus  tint  the  governors  ol  the 
tburch  were  first  driven  to  protect  iu  fundamental  doc- 
trines by  reducing  them  to  formal  propositions  embodied 

(especially  the  six 
held  from  a.d.  m 
effectually 
In  vain  but  re- 
relations  of 
Monophysite, 
a  new  and  most 
developing  itself. 


»lB2Sb*ll 
^portMrt  feature  of 


'»  rreeds  and  the 
^Ecumenical  or  g 
toSW).  Thus  hi 
wWued.  In  the 
diitinction  » 


,  who  left  the  world  and  retired  into 
of  Egypt  (Antomus,  a.d.  311).  set  an  ex- 
was  followed  by  Innumerable  Christians  with 
contagious  and  irresistible.  The  calamities 
re.  and  the  wretched  state  of  society,  seem  to 
_  the  mistaken  tendencies  of  devotion  in  pro- 
eaciof.  this  carelessness  of  life  and  its  duties.  It  is  scarcely 
!**jIM<>  to  exaggerate  the  evils  produced  by  the  spirit 
«»ona<:bism  in  the  4th  and  5th  centuries :  the  con- 
pmP<  lor  all  the  social  habits  and  social  virtues ;  the 
times  ventin 


aud  sometimes  against  brethren  ;  the  unregulated,  wan- 
dering, un  tameable  disposition  which  it  engendered,  and 
which  the  spirit  of  the  age  dignified  with  the  title  of  ce- 
lestial piety.  Whatever  Christianity  may  owe  to  the  great 
fathers  of  the  church,  Augustine,  Ambrose,  Jerome, 
Basil,  Chrysostom,  we  must  not  forget  the  encourage- 
ment which  they  all  administered  to  this  destructive 
error,  far  more  mischievous  than  any  of  the  heresies 
which  they  combated.  At  length,  wheu  the  evils  of  this 
anarchical  system  had  become  almost  Intolerable,  arose 
the  lawgivers  of  monachism  in  the  West.  Benedict 
(a.  u.  &£)),  and  still  more  Cassiodorus,  strove  to  bring 
religious  persons  under  a  temperate  arid  liberal  rule  of 
government :  their  attention  was  called  to  what  they  had 
hitherto  despised  as  secular  pursuits,  especially  agricul- 
ture and  literature,  together  with  a  more  regulated  piety  ; 
and  thus  monachism,  which  in  a  time  of  declining  civil- 
isation had  powerfully  accelerated  decay,  became,  in  a 
time  of  barbarism,  an  agent  of  preservation  and  improve- 
ment. In  A.  D.  716,  the  separation  between  the  Greek 
and  Western  churches,  which  had  long  been  provoked  by 
the  gradual  usurpations  of  the  Human  bishop  over  the 
latter,  became  really  complete  through  the  controversy 
respecting  images,  although  not  formally  acknowledged 
until  the  middle  of  the  1 1th  century.  This  era  is  impor- 
tant, as  those  corruptions  of  Christianity  which,  accord- 
ing to  Protestants,  disfigure  both  the  Greek  and  Roman 
Catholic  churches  are  evidently  anterior  to  It, —  those 
peculiar  to  the  latter  posterior.    Thus,  the  honour  paid 

 rasz 

...  &c,  arc 
the  exclusively 
ion,  papal  Infallibility,  purgatory, 
Ac,  arc  accounted  by  Protestants  comparatively  modem 
doctrines,  to  which  the  whole  church  has  never  agreed  ; 
while  celibacy,  which  the  Roman  pontiffs  with  great  diffi- 
culty succeeded  in  imposing  on  the  whole  clergy  in  the 
1 1th  century,  is  observed  in  the  Greek  church  only  by  the 
higher  dignitaries.  For  several  centuries  after  this 
separation,  the  external  history  of  Christianity  in  the 
West  presents  us  with  little  more  than  the  vicissitudes 
and  deputes  of  monastic  orders,  the  strifoof  ecclesiastical 
dignitaries  with  each  other  and  with  temporal  sovereigns, 
the  grow  th  of  superstitious  observances  among  the  laity, 
the  union  of  the  religious  with  the  military  spirit,  and 
the  increasing  power  of  the  pope ;  yet,  under  all  these 
disadvantages,  the  impartial  observer  may  discern  the 
great  principles  of  religion  still  preserved,  and  still 
working  beneath  the  surface  of  society  for  its  gradual 
purification.  The  12th  century  was  a  period  of  revival 
in  the  West,  both  in  point  of  learning  and  religion.  The 
military  spirit  of  devotion  found  ample  employment  in 
the  crusades.  The  rise  of  the  scholastic  philosophy 
(a.  d.  ll(JU)  gave  a  new  and  peculiar  character  to  the 
study  of  theology.  Among  the  lower  classes  a  pow- 
erful spirit  of  religious  reform  began  rapidly  to  ex- 
tend Itself,  especially  in  Italy  and  the  south  of  France. 
A  strictness  of  life  amounting  almost  to  asceticism,  a 
revolt  rather  against  the  wealth  and  temporal  supremacy 
of  the  clergy  than  their  doctrines,  were  the  first  charac- 
teristics of  the  reforming  sects ;  but  to  these  was  soon 
added  an  addiction  to  mystical  tenets  and  observances. 
The  Cathari,  Waldenses,  Alblgenses,  Ac.  all  partook 
more  or  less  of  these  common  peculiarities ;  but  how 
far  they  bad  really  adopted,  if  at  all,  those  Manicha?an 
opinions  (derived  through  the  medium  of  the  Faulicians, 
a  sect  which  long  subsisted  in  the  East)  with  which  they 
were  charged  by  their  opponents,  w  ill  probably  never  be 
ascertained.  These  sectaries,  in  their  hostility  to  the 
Catholic  priesthood,  had  to  a  great  extent  usurped  their 
province  as  religious  advisers  of  the  poor  and  unin- 
striictcd  with  prayer,  preaching,  and  even  auricular  con- 
fession. It  was  this  peculiar  form  of  the  impending 
danger  which  induced  the  church  (after  it  had  openly 
condemned  the  new  doctrines)  to  give  ample  encourage- 
ment to  the  institution  of  the  Mendicant  orders  (in 
the  beginning  of  the  13th  century),  oue  of  the  most 
important  events  in  the  history  of  Christianity.  These 
bodies  met  the  sectaries  on  their  own  ground,  by  the 
assumption  of  asceticism,  poverty,  and  the  popular  prac- 
tices which  had  availed  the  former.  They  were  also 
employed  by  the  church  In  the  sterner  task  of  putting 
down  by  force  heretical  opposition,  and  completed  the 
extirpation  of  the  Alblgenses  begun  by  the  sword  of  the 
Crusaders.  But  they  extended  their  hostility  to  learning 
and  science,  and  to  all  the  established  institutions  of  the 
time,  and  lies-ame  as  much  hated  by  the  secular  priest- 
hood (or  parish  clergy,  so  called  in  distinction  to  those 
who  have  renounced  the  world  and  arc  bound  by  monastic 
rule,  called  regulars),  and  by  the  old  and  wealthy  orders, 
as  by  the  heretics  themselves.   Under  the  influence  of 

Persecution  the  development  of  the  age  was  checked, 
'rotn  the  middle  of  the  13th  century  to  the  end  of 
the  14th  the  church  of  Rome  met  with  little  oppo- 
sition from  sectaries,  and  underwent  little  change  in 
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period  the  increasing  power  of  prince*,  the  long  removal 
of  the  *cat  of  papal  power  from  Rome,  and  various  other 
cause*,  sensibly  diminished  Us  temporal  authority.  In 
the  next  century,  the  same  causes  aontinued  to  act,  while 
the  revived  energy  of  reforming  sects  ( Lollards.  Hussites, 
&c.)  and  the  rapid  spread  of  literature  and  learning 
proved  still  more  hostile  to  its  spiritual  power.  Thus 
the  way  was  prepared  for  the  great  events  of  the  Refor- 
mation. To  trace  the  history  of  Christianity  from  that 
period  onwards,  would  be  Impossible  within  our  present 
limits.  It  may  be  sufficient  to  direct  the  reader  to  the 
general  outline  or  the  most  marked  events,  omitting 
those  of  a  nature  merely  political  or  ecclesiastical.  In 
the  Raman  Catholic  church,  the  definite  establishment  of 
her  doctrines  by  the  council  of  Trent,  which  met  a.d.  1M6; 
the  foundation  of  the  order  of  Jesuits,  its  rapid  increase 
in  power  and  influence,  and  the  gradual  decline  of  the 
other  monastic  orders ;  the  rise,  progress,  and  con- 
demnation of  Jansenism  In  France,  In  the  17th  and 
18th  centuries ;  the  suppression  of  the  Jesuits,  in  1773, 
and  overthrow  of  other  monastic  orders  in  France  at 
the  revolution, — an  example  since  followed  in  other 
countries  ;  the  revival  of  the  Jesuits.  1H14.  In  Reformed 
countries,  the  early  division  of  Protestants  into  Lutheran 
and  Calvlnlst,  besides  many  subordinate  sects  ;  the  foun- 
dation of  the  church  of  England  under  Edward  VI,, 
partaking  in  some  degree  the  character  of  the  two  ;  the 
rapid  advance  of  Calvinism  and  kindred  opinions  in  the 
17th  century  In  England,  Holland,  and  Scotland  ;  their 
decline  In  the  first  of  these  countries  by  the  re-establish- 
ment of  the  church  in  1660,  and  the  prevalence  of  Armi- 
nian  sentiments  within  it,  and  on  the  Continent  by  a  gra- 
dual tendency  to  a  more  liberal  system  of  theology  ;  the 
establishment  of  the  three  confessions  (Roman  Catholic, 
Lutheran,  and  Reformed  or  Calvinlst)  on  an  equal  footing 
In  Germany  by  the  peace  of  Westphalia,  1648;  the  gra- 
dual approach  of  Protestant,  especially  Lutheran,  divines 
towards  what  has  been  called  the  rationalist  system  of 
religion  In  the  last  part  of  the  IMth  century  ;  the  rise  of 
Methodism  in  England,  and  of  cognate  systems  on  the 
Continent ;  the  union  effected  by  the  present  king  of 
Prussia  and  other  German  sovereigns  between  the  Luthe- 
ran and  Calvinlstic  bodies  In  their  respective  dominions. 

CHRISTIAN  KNOWLEDGE,  s<><  ||  j  V  FOR 
PROMOTING.  This  society  was  founded  in  the  year 
1699  for  the  objects  which  the  name  Imports.  It  pro- 
motes these  objects  principally  by  the  diffusion  of  religi  uus 
and  moral  tracts.  It  has  also  circulated  vast  numbers 
of  copies  of  the  Bible  and  Testament,  and  of  the  Rook  of 
Common  Prayer  and  other  authorised  expositions  of 
faith.  It  Is  entirely  supported  by  the  established  church, 
and  is  a  powerful  engine  for  the  instruction  of  the  people 
in  the  principles  of  that  body. 

CHROMA'TIC.  (Gr.  r t»f*m. colour.)  InMusic.the 
Introduction  of  semitones  between  each  of  the  tones  in 
the  diatonic  scale. 
CHROMA'TICS.  (Gr.  That  part  of  optics 

of  the  colours  of  light  and  of  natural 


CHROMATICS. 

the  sides  of  which  arc  terminated  by  two  vertical 
straight  lines,  and  the  ends  by  semicircles.  This 
lengthened  image  consists  of  teren  principal  colours, 
which  melt  into  each  other  by  insensible  gradations  , 
namely,  red.  orange,  yellow,  green,  blue,  indigo,  and 
violet,  arranged  in  the  order  now  written,  the  red  being 
at  the  lower  end  B.  Newton,  by  whom  this  experiment 
was  first  performed,  conceived  these  to  be  produced  by  so 
many  distinct  species  of  homogeneous  light  co-existing  m 
the  solar  beam,  and  that  all  other  shades  of  colour 


produced  by  blending  them  together  in  certain  propor- 
tions. As  it  is  impossible  to  define  the  limit  at  which  one 
colour  ends  and  another  begins,  and  as  the  spectrum  is  in 
fact  composed  of  an  infinite  m  tuber  of  different  shades,  the 
above  divisiou  is  entirely  arbitrary.    Another  observer  of 
the  phenomenon  for  the  first  tune  would  probably  have 
fixed  on  a  greater  or  smallemumber.  Newton,  it  appear*, 
was  Influenced  by  a  fanciful  Idea  that  an  antdogy,  or  rather 
identity  of  ratios,  subsists  between  the  divisions  of  the 
spectrum  formed  by  the  seven  colours  which  he  assigned 
to  It.  and  those  of  the  mimical  scale.    But  the  resemblance 
which  suggested  this  analogy  to  Newton  was  purely  ac- 
cidental, anil  depended,  as  has  since  been  found,  on  the 
nature  of  the  substance  of  which  his  prism  was  formed  ; 
for  though  the  colours  are  invariably  arranged  in  the 
same  order,  they  expand  very  differently,  according  to 
the  nature  of  the  refracting  substance ;  ana,  consequently, 
the  relative  magnitudes  of  the  spaces  which  they  occupy 
in  the  spectrum  are  entirely  altered.    Tobias  Mayer,  in 
an  essay.  J)e  .{jfinttatc  Colorum  (Opera inedita,  1775),  re- 
gards all  colours  as  arising  from  three  primitive  colours, 
red,  yellow,  Mue.  But  a  mixture  of  red  and  green  in  certain 
proportions  produces  a  colour  which,  so  far  as  the  eye 
can  judge,  is  perfectly  identical  with  the  yellow  of  the 
spectrum  ;  ami  a  mixture  of  green  and  violet  also  pro- 
duces a  perfect  blue:  hence  it  was  suggested  by  Dr.  Young 
j  that  the  innumerable  shades  of  the  spectrum  are  all  com- 
pounded of  red,  green,  and  violet.    Sir  David  Brewster, 
however,  inferred  from  experiments  on  the  absorption 
of  light  in  passing  through  coloured  media,  that  green 
and  violet  are  both  compound  colours,  separable  by  prisma 
of  coloured  glass  ;  and  he  adopts  the  hypothesis  of  Mayer, 
that  the  three  simple  homogeneous  colours  are  red,  yellow, 
and  blue.    He  supposes  the  solar  spectrum  to  consist  of 
three  spectra  of  equal  lengths ;  a  red  spectrum,  a  yellow 
spectrum,  and  a  blue  spectrum.    The  primary  red  spec- 
trum has  its  maximum  of  intensity  about  the  middle 
of  the  red  space  In  the  solar  spectrum ;  the  primary 
yellow,  about  the  middle  of  the  yellow  space;  and  the 
primary  blue  has  Its  maximum  between  the  blue  and  < 
Indigo  space ;  the  two  minima  of  each  of  the  three  i 
coinciding  at  the  two  extremities  of  the  solar 
From  this  view  of  the  subject  it  follows  that  r*-, 
and  blue  light  exist  at  every  point  of  the  solar  spectrum  ; 


which  treats  of  the  colours  of  light  anil  of  natural 
bodies.  This  Is  a  vrrv  Important  branch  of  physical 
science,  and  one  which  of  late  years  has  been  prose- 
cuted with  great  assiduity.  Until  Newton  undertook  his 


memorable  experiments  on  the  refraction  of  light,  the 
cause  of  the  different  colours  of  bodies  had  never  re- 
ceived any  satisfactory  explanation :  such,  indeed,  was  the 
difficulty  which  the  ancients  attached  to  this  subject, 
that  Plato  considered  it  to  be  an  usuritation  of  the  rights 
of  the  Deity  to  attempt  the  investigation  of  this  mystery 
of  nature.  The  discovery  of  the  difference  of  relrangi- 
blllty  In  the  coloured  rays  of  the  solar  spectrum  afforded 
a  clue  to  the  solution  or  the  problem  ;  and  Newton  de- 
monstrated, by  a  series  of  decisive  experiments,  that 
colour  depends  not  on  any  modification  of  light  acquired 
by  reflection  or  refraction,  but  is  Inherent  In  the  light 
itself ;  the  solar  beam  being  composed  of  rays  of  all  the 
colours  contained  in  the  spectrum,  which  are  differently 
affected  in  passing  through  refracting  media.  This 
lypothesis  of  the  existence  of  different  species  of  lu- 
minous molecules  Is  founded  on  the  other  hypothesis, 
■that  light  Is  a  substance  emitted  from  the  sun  or  luminous 
body,  and  Is  indeed  a  necessary  consequence  of  that 
theory  ;  for  If  colour  depended  merely  on  a  difference  of 
the  masses,  or  of  the  initial  velocities  of  the  particles,  it 
would  follow  that  the  dispersion  of  the  rays,  in  passing 
through  a  prism,  would  always  be  proportional  to  the 
refraction,  which,  as  Is  well  known,  is  contrary  to  ex- 
perience. 

Colour*  of  the  Solar  Spectrum — Let  a  beam  of  solar 
light  be  admitted  through  a  small  aperture  in  the  window 

shutter  of  a  darkened  room, 
and  it  will  form  on  the  op- 
posite wall,  or  on  a  screen, 
a  circular  Image  of  the 
sun.  Out  if  a  prism.  P,  be 
interposed,  the  refracted 
beam,  instead  of  forming  a 
lnight  white  spot,  w  ill  pro- 
duce an  olilont  imaj.\  A  B  .called  the  solar  spectrum, 
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and  that  as  a  certain  portion  of  red,  yellow,  and  blue 
constitutes  while  light,  the  colour  of  every  point  of  the 
spectrum  may  be  considered  as  consisting  of  the  prcdo- 


e  by  their. 

colours  which  arc  de- 
ire  illustrated  by  Sir  D.  Brewster 
as  follows:— Let  M  N  be  the 
prismatic  spectrum  consisting  of 
three  primary  spectra  of  the  same 
lengths,  M  N,  vis s  a  red.  a  yellow, 
and  a  blue  spectrum.  The  red 
spectrum  has  its  maximum  intensity  at  R ;  and  this 
intensity  may  be  represented  by  the  distance  of  the  point 
R  from  M  N.  The  intensity  declines  rapidly  to  M  and 
slowly  toN.at  both  of  which  points  It  vanishes.  The 
yellow  spectrum  has  its  maximum  intensity  at  Y,  the 
Intensity  declining  to  zero  at  M  and  N ;  and  the  blue 
has  its  maximum  intensity  at  B.  declining  to  nothing  at 
M  and  N.  The  general  curve  which  represents  the  total 
Illumination  at  any  point  will  be  outside  these  three 
curves,  and  Its  ordinate  at  any  point  w  ill  be  equal  to  the 
sum  of  the  three  ordinates  at  the  same  point.  Thus  the 
ordinate  of  the  general  curve  at  the  point  Y  will  be 
equal  to  the  ordinate  of  the  yellow  curve,  which  we  mar 
suppose  to  be  10  ;  added  to  that  of  the  red  curve,  which 
may  be  2  ;  and  that  of  the  blue,  which  may  be  1.  Hence 
the  general  ordinate  will  be  13.  Now,  if  we  suppose 
that  3  parts  of  yellow.  2  of  red,  and  1  of  blue  make  w  hite, 
we  shall  have  the  colour  at  Y  equal  to  3+2+1,  equal  to 
6  parts  of  white  mixed  w  ith  7  parts  of  yellow  ;  that  is, 
the  compound  tint  at  Y  will  be  a  bright  yellow,  without 
any  trace  of  red  or  blue.  As  these  colours  all  occupy  the 
same  space  In  the  spectrum,  they  cannot  be  separated  br 
the  prism  ;  and  if  we  could  find  a  coloured  glass  which 
would  absorb  7  parts  of  the  yellow,  we  should  obtain  at 
the  point  Y  a  white  light,  w  hich  the  prism  would  not 
decompose.  {Brewster' t  Optic*,  in  Lan/ncr's  Cyclopaedia, 
p.  74.) 


Dark  Line*  in  the  Sped mm. —One  of  the  most  curious. 
and.^wlth^-feTence^to^thc  theory^of  Ught.^ono  of  the 
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e-  »  f  i  gr.  ■■'  numlier  of  ii.uk  Hut  s  or  fixed  r.tv*. 
ta  thr  solar  spectrum,  i^nlkl  tu  one  another,  and  per* 
-»r  ..  :'  it  tu  it,  l«  ...Mi.  I  In  m  dark  Inn  -  wi  re  fir*t  ;■>  r- 
«r*ed  by  Dr.  Wollaston  ;  but  it  wu  Fraunhofor,  a  cele- 
"  optician  of  Munich,  who  first  accurately  cle»cribed 
>n,  and  pointed  out  the  uses  to  which  it 
d.  In  order  to  perceive  these  line*,  con- 
»d»-nble  management  is  necessary.  The  prism  employed 
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sarv.  The  prism  emp 
veins,  and  the  light 
are  from  it  at  equal  angles  ;  it  i»  uecei 
a  telescope.    They  arc  distributed 
'  the  spectrum,  and  the  whole  number 


easily  perceived  than  the  others,  and  which  are  distributed 
over  we  principal  colours  of  the  spectrum,  have  been 
distinguished  by  Fraunhofer  by  the  letters  B,C,  1),  E,F, 
G,  H.  Of  these  B  is  in  the  red  space,  near  its  outer  end. 
C.  which  Is  a  single  line,  and  blacker  than  others  con- 
tiguous to  it,  is  near  the  limit  of  the  red  next  the  orange. 
D  is  in  the  orange,  and  near  the  yellow  ;  it  is  composed  of 
two  lines  of  equal  darkness  very  close  to  each  other,  and 
Is  easily  distinguished.  K  is  in  the  green,  and  consists 
of  seven  or  eight  rays.  Fis  in  the  blue,  G  in  the  indigo, 
and  H  in  the  violet.  Besides  these  there  are  several  other 
very  remarkable  jrroups,  particularly  one  in  the  green, 
between  K  and  F,  which  is  composed  of  three  strong 
lixses.  The  circumstance  which  renders  the  discovery 
tf  these  lines  extremely  important  is,  that  they  always 
preserve  the  same  relative  positions  in  respect  of  the 
boundaries  of  the  coloured  spaces  ;  and  though  their 
distances  vary  with  the  nature  of  the  prism  by  which 
they  are  produced,  their  number  and  order  remain  ab- 
'able,  so  long  as  the  light  proceeds  from  the 
For  an  account  of  the  spectra  formed  by 
lights,  see  Brewster's  Optics,  p.  87. 
-  of  natural  Bodies —  The  separation  of  light 
colours  by  refraction  having  been  esta- 
blished as  an  optical  fact,  a  different  task  remained,  viz. 
tkat  of  showing  in  what  manner  refraction  could  take 
so  as  to  produce  the  permanent  colours  of  natural 
Newton  proved  that  the  colour  of  any  body  is 
of  any  quality  inherent  in  that  body,  or  in 
by  which  it  may  be  tinged,  but  is  merely  a 
le  light  In  which  they  happen  to  be  placed. 


peculiar  colours  of  bodies  are  qnfy  exhibited  in  a 
white  light.  If  they  are  viewed  by  simple  and  homo- 
peaeous  light  of  any  colour,  they  appear  of  the  colour  of 
itst  light  and  no  other.  Thus,  the  leaf  of  a  plant,  for 
txample,  which  in  the  white  light  of  day  appears  green, 
if  illuminated  by  homogeneous  red  light,  appears  red;  If 
L'jinr'yeneoijs  yellow  light,  yellow,  and  ->>  on.  Hence 
we  conclude  that  one  body  is  red,  and  another  violet, 
because  the  one  is  disposed  to  reflect  the  red  or  least  rc- 
frmcible  rays,  and  the  other  the  violet  or  most  refrangible. 
Bat  the  difficulty  consists  in  explaining  the  cause  of  this 
disposition  or  transient  condition  of  the  body,  which  ren- 
•W»  it  lit  to  reflect  rays  of  one  colour  and  absorb  those 
of  another.  Newton  has  attempted.  In  his  Trtatise  of 
Optics,  to  refer  it  to  the  constitution  or  elementary 
structure  of  bodies.  The  principles  or  propositions  on 
wirirh  his  theory  are  founded  arc  the  following:  — 
1.  Bodies  that  have  the  greatest  refractive  powers  reflect 
the  greatest  quantity  of  light ;  and  at  the  confines  of 
equally  refracting  media  there  is  no  reflexion.  2.  The 
leirt  parts  of  almost  all  natural  Itodles  are  in  some 
measure  transparent.  3.  Between  the  particles  of  bodies 
are  many  pores  or  spaces,  either  empty  or  filled  with 
media  of  less  density  than  the  particles.  4.  The  particles 
of  bodies,  and  their  pores  or  spaces  between  the  particles, 
have  some  definite  size. 

Upon  these  principles,  Newton  thus  explains  the 
origin  of  transparency,  opacity,  and  colour.  Transpa- 
rency he  considers  as  arising  from  the  particles  and  their 
intervals  or  pores  being  too  small  to  cause  reflexion  at 
i  surfaces,  so  that  all  the  light  which  enters 
bodies  passes  through  them  without  any 
of  it  being  turned  from  its  path  by  reflexion. 
In  bodies  arises,  he  thinks,  from  an  opposite 
■ ;  rli.  when  the  parts  of  bodies  are  of  such  a  siie  as 
to  be  capable  of  reflecting  the  light  which  falls  on  them, 
in  which  case  the  light  is  stopped  or  stifled  by  the  mul- 
of  reflexions.  The  colours  of  natural  bodies  have 
origin  as  the  colours  of  thin  plates  or  soap 
their  transparent  particles,  according  to  their 


rays  of  one  colour  ant!  transmitting 
if  a  thinned  or  plated  body,  which. 


?  of  another.  For 
bring  of  an  uneven  thickness,  appears  all  over  of  one 
uniform  colour,  should  be  slit  into  threads,  or  broken  Into 
fragments  of  the  tame  thickness  with  the  plate  or  film, 
231 


every  thread  or  fragment  should  keep  Its  colour ;  and, 
consequently,  a  heap  of  such  threads  or  fragments  should 
constitute  a  mass  or  powder  of  the  same  colour  which 
the  plate  exhibited  before  it  was  broken ;  and  the 
parts  of  all  natural  bodies  being  like  so  many  fragments 
or  a  plate,  must,  on  the  same  grounds,  exhibit  the  same 
colour.  (See  Newton's  Optics,  book  ii.  ;  or  Brewster's 
Ltfe  of  Xcwton,  p.  81 .) 


mena,  some  of  which  were  known  in  the  time  of  Newton, 
but  many  more  which  have  been  discovered  since,  of 
which  they  fail  to  afford  any  explanation,  and  to  which. 
Indeed,  they  are  wholly  Inapplicable.  The  ingenuity  of 
its  warmest  supporters  has  not  yet  been  able  to  explain 
by  this  theory  the  total  absence  of  all  reflected  light  from 
the  particles  of  transparent  coloured  media,  such  as  co- 
loured gems,  coloured  glasses  or  fluids,  Ac.  For  these 
reasons,  and  many  others  depending  on  optical  phenomena 
i  not  connected  with  colours,  philosophers  have  *>f  late 
I  years  manifested  a  disposition  to  abandon  the  theory  of 
the  emission  of  light,  and  to  return  to  that  of  Huygens, 
who  supposed  light  to  be  produced  by  the  vibratious 
or  undulations  of  an  ethereal  fluid  of  great  elasticity, 
which  pervades  all  space  and  penetrates  all  substances. 
See  Light. 

Without  entering  Into  the  subject  of  the  propagation 
of  light,  It  may  be  sufficient  to  remark,  that  the  ordinary 
phenomena  of  colours  may  be  explained  on  the  principle 
of  absorption.  Kvcrv  substance,  how  opake  soever  it 
may  be,  transmit*  light,  at  least  through  a  very  small 
thickness ;  thus  gold  when  reduced  into  thin  leaf  is 
translucent.  From  this  fact  It  Is  assumed  as  a  prin- 
ciple, that  every  particle  of  ponderable  matter  has 
the  faculty  of  absorbing  or  extinguishing  a  determinate 
fraction  of  the  luminous  rays  which  fall  on  it  or  pass 
very  near  it,  the  remainder  being  reflected  or  trans- 
mitted. This  fraction  varies  with  the  colour  or  species 
of  colour  of  the  incident  luminous  rays,  and  with  the 
nature  of  the  particle.  For  light  of  the  same  colour  we 
mar  suppose  It  constant,  whatever  be  the  number  of 
incident  rays:  so  that  the  intensity  of  a  homogeneous 
light,  which  has  traversed  a  diaphanous  plate  composed 
of  equidistant  particles  of  the  same  nature,  will  diminish 
in  a  geometrical,  when  the  thickness  of  the  plate  increases 
in  an  arithmetical,  progression.  White  light  falling  on 
the  surface  of  an  opake  body  is  not  totally  reflected  at 
the  surface,  for,  as  has  been  just  remarked,  no  substance 
is  perfectly  opake:  a  portion  of  the  incident  light 
therefore  penetrates  the  superficies  of  every  body  on 
which  it  falls,  and  Is  reflected  by  particles  beneath  tho 
surlace ,  and,  in  consequence  of  ibis  Interior  reflection,  is 
again  emitted  from  the  medium.  But  whilst  the  ray  is 
thus  penetrating  and  escaping  from  the  body,  the  differ- 
ent colours  of  which  it  is  composed  suffer  unequal  absorp- 
tions ;  and  on  the  totality  of  these  absorptions  depends 
the  compound  colour  of  the  reflected  ray,  or  the  natural 
colour  of  the  body.  In  this  manner  arc  explained  the 
effects  produced  by  coloured  glasses,  the  blue  colour 
of  the  sky,  and  the  various  tints  of  great  masses  of 
water. 

The  phenomena  of  the  colours  of  thin  lamina,  as  soap 
bubbles,  plates  of  mica,  and  of  striated  and  grooved  sur- 
faces, are  among  the  most  difficult  of  explanation  ;  and 
it  is  here  that  the  undulating  theory,  which  accounts  for 
them  by  the  interference  of  the  light  reflected  from  the 
second  surface  of  the  plate  with  that  reflected  from  tho 
second,  possesses  it*  greatest  advantage.  For  further 
information  on  this  subject,  see  the  terms  Interference, 
LlCiHT,  Kepraction. 

C1IHOMIUM.  (Gr.r{»/««,  colour.)  A  metal  discovered 
by  Vauquelin  in  17!?.  It  exists  chiefly  in  two  native  com- 
pounds; the  one  formerly  called  red  lead  of  Siberia,  which 
Is  a  chromate  oj  lead  ;  the  other,  a  compound  of  the  oxides 
of  chromium  and  Iron  Chromium  is  a  whitish,  brittle, 
and  very  infusible  metal ;  sp.  gr.  5  5.  When  heated  with 
nitre  it  is  converted  into  chromic  arid.  Its  equivalent 
number  is  28.  It  forms  two  compounds  with  oxygen,— a 
green  oxide,  and  a  red  peroxide  ;  the  latter  being  sour, 
and  combining  with  salcflablc  bases,  is  called  chromic 


acid.  The  oxide  consists  of  '2H  chromium  +12  oxygen  ! 
and  chromic  acid  of  2n  chromium+74  oxygen.  Chromic 
acid  is  of  a  red  colour,  and  forms  a  variety  of  coloured 
compound!.,  some  of  which  are  much  used  in  the  arts  ■ 
such  as  the  chromate  and  bichromate  of  potash,  largely 
manufactured  for  the  use  of  calico  printers,  and  the 
ehrotnatet  of  Uad,  employed  as  yellow  and  red  dyes  and 
paints.  1  he  oxide  of  chroma  Is  green,  and  furnishes  ■ 
valuable  colour  for  porcelain  and  in  enamel.  Chromic 
acid  gives  colour  to  the  ruby,  and  the  green  of  the 
emerald  is  due  to  oxide  of  chroma. 

CHKO'NIC.  (Gr.  *<•»•,-.  time.)  Diseases  of  long 
duration  arc  termed  chronic.  In  opposition  to  those  of 
more  rapid  progress,  which  are  called  acute. 

CrlllO'NICLF,.  In  Literature,  an  hi>torical  register 
of  events  in  the  order  of  time.  Most  of  the  historians  of 
tho  middle  ages  were  chroni( 
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CHRONICLES. 

event*  which  happened  within  the  range  of  their  infor- 
mation, according  to  the  succession  of  year-. 

CHRO'MCLES.  The  name  of  two  book*  in  the 
canon  of  scripture.  They  consist  of  an  abridgment  of 
•acred  history  from  its  commencement  down  to  the 
return  of  the  Jews  from  the  Babylonish  captivity,  and  are 
called  by  the  Septuagint  r«{«Au«-tu*>*  (lit.  things 
omitted),  because  they  contain  many  supplemental  re- 
lations omitted  in  the  other  historical  books.  It  has  been 
generally  supposed  that  the  Chronicles  were  com- 
piled by  Rira,  though  circumstances  are  not  wanting  to 
diminish  the  probability  of  this  conjecture.  Kichhora 
(Einleitung,  vol.  li.)  gives  as  his  reasons  for  attributing 
them  to  Kira  their  similarity  in  point  of  style,  idiom, 
and  orthography  to  the  books 
the  opponents  of  this  view  ' 
discrepancies  that  occur  t 
Kings,  in  regard  to  facts,  dates,  numbers,  names,  and 
genealogies.  (For  a  learned  exposition  of  this  subject, 
see  the  Penny  Cyclopaedia,  and  the  authorities  there  re- 
ferred to.) 

CHRO'NOGRAM.  (Gr.  •  •*■*»  *<*Q*,Ide- 
Mcriht.)  An  Inscription  comprehending  a  date,  which 
may  be  read  by  selecting  all  or  some  or  the  numeral 
letters,  which  are  frequently  written  In  these  curious 
trifles  in  larger  characters  than  the  rest ;  as, 

•«  Christ Vs  DVX  ergo  trlVMphVs." 

(A  medal  of  Gustavus  Adolphus.)  Sometimes  united 
with  an  anagram  ;  as  one  in  honour  of  General  Monk, 

"GeorglVs  MonCe  DVx  de  AumarLe;" 

which  may  l>e 


:y  in  point  of  style,  idiom, 
i  of  King*  and  Kira  ;  while 
base  their  opinion  on  the 
hroughout  Chronicles  and 
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CHKONO'LOG  Y.  (Gr.  re*«.  and  >*yt.dfi course.) 
Literally,  the  doctrine  of  time:  is  the  science  which 
treats  of  the  various  divisions  of  time,  and  of  the  order 
and  succession  of  events. 

In  order  to  ascertain  and  register  the  intervals  of  time 
between  different  events,  two  things  must  necessarily  be 
assumed:  —  1st,  An  epoch  or  fixed  point  in  time  to  which 
all  event*,  whether  preceding  or  succeeding,  may  be  re- 
ferred ;  and  2nd,  A  measure  or  definite  portion  of  time,  by 
which  the  intervals  between  the  fixed  epoch  and  other 
events  may  be  estimated.  Of  these  the  first  is  entirely 
arbitrary,  and  the  second  arbitrary  to  a  certain  extent ; 
for  though  certain  periods  are  marked  out  by  the  recur- 
rence of  natural  phenomena,  a  choice  of  these  phenomena 
must  be  made.  It  i*  on  account  of  the  arbitrary  nature 
of  these  two  elements,  on  which  all  chronological  reck- 
oning depends,  that  so  much  confusion  and  uncertainty 
exist  respecting  the  dates  of  historical  events. 

The  diversity  of  epochs  which  have  been  assumed  as 
the  origin  of  chronological  reckoning,  is  a  natural  con- 
sequence of  the  manner  In  which  science  and  civilization 
have  spread  over  the  world.  In  the  early  ages  the  dif- 
ferent communities  or  tribes  into  which  mankind  were 
divided  began  to  date  their  year*  each  from  some  event 
remarkable  only  in  reference  to  its  own  Individual  history, 
but  of  which  other  tribes  were  either  ignorant,  or  re- 
garded with  Indifference.  Hence  not  only  different 
nations,  but  almost  every  individual  historian  or  compiler 
of  annals,  adopted  an  epoch  of  hi*  own.  Events  of  local 
or  temporary  interest  were  also  constantly  occurring  In 
every  community  which  would  appear  of  greater  Im- 
portance than  those  which  were  long  past,  and  conse- 
quently be  adopted  as  new  historical  date*.  The  founda- 
tion or  a  monarchy  or  a  city,  or  the  accession  of  a  king, 
were  events  or  this  class  ;  and  accordingly  are  epochs  or 
rrequent  occurrence  In  the  ancient  annals.  Religion  also 
came  in  to  increase  the  concision  caused  by  political 
changes.  Soon  after  the  introduction  or  Christianity,  the 
various  sects  began  to  establish  eras,  commencing  with 
events  connected  with  the  appearance  or  Christ ;  but 
no  regard  was  given  to  uniformity.  In  like  manner,  the 
Mohammedans  employ  dates  having  reference  to  the 
origin  of  their  faith.  All  these  circumstance*  have  con- 
spired to  rentier  It  a  task  of  extreme  difficulty  ror  modern 
historian*  to  ascertain  the  order  of  the  political  occur- 
rences of  ancient  times. 

Bnt  it  is  not  merely  the  number  of  chronological  epochs 
ami  the  various  origin*  of  era*  that  have  caused  the  per- 
plexity ;  the  measure  by  which  long  intervals  were  com- 
pared varied  in  different  countries,  and  in  different  ages, 
and  hence  arises  another  source  or  confusion  in  arranging 
the  order  of  time.  In  the  scripture  history,  the  lapse  or 
time  is  frequently  estimated  by  generations  or  reigns  of 
kings.  Some  of  the  historians  of  early  Greece  reckoned 
by  the  succession  of  the  priestesses  of  Juno  ;  others  by 
that  or  the  ephori  <>r  Sparta  ;  and  others  again  by  the 
archoti*  or  Athens.  K\cn  when  tho  length  or  the  solar 
year  began  to  be  used  a*  the  measure  or  time,  uniformity 
was  not  obtained.  The  length  of  the  solar  year  is  a  fixed 
1 1  irxmt  in  nature,  and  liable  to  no  variation.  Hut  neither 
t  il  - '  cotnencement  or  termination  of  the  year  is  marked 
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by  any  conspicuous  sigu.  Its  precise  length  can  only  b> 
ascertained  by  a  long-continued  series  or  astronomic* 
observations.  Rude  nations  were  therefore  uuacquaiiite 
with  it ;  and  even  wheu  it  had  become  kuown  w  ith  con 
siderable  accuracy,  it  was  still  necessary  to  form  a  civi 
year,  and  adapt  it  to  the  seasons,  the  solar  year  r.c 
being  composed  of  an  exact  number  of  day*.  Most  nation 
had  recourse  to  intercalations  (Ste  (  u.imuiu  for  tbi 
purftose.  The  ancient  Egyptians  folfowed  a  purely  sola 
year,  w hlch  consisted  of  exactly  3o5days.  Us  commenc* 
ment,  therefore,  fell  one  day  earlier  with  respect  to  th 
seasons  every  four  years,  and  in  the  period  or  about  14*. 
years  would  successively  fall  on  every  day  in  the  yeai 
and  a  whole  year  be  gained  in  the  reckoning.  The  ci\ : 
year  of  the  Jews,  the  Greeks,  and  many  other  nation; 
was  regulated  partly  by  the  sun  and  partly  by  the  moot 
which  rendered  its  adjustment  still  more  complicate 
and  difficult.  The  Mohammedan  year  is  purely  luiuir 
and  we  can  only  pass  from  their  calendar  to  tho  GVcgu 
rian,  which  is  used  in  Christian  countries,  by  first  findin 
the  number  of  day*  from  the  commencement  or  their  er 
to  any  given  event,  and  then  turning  them  back  into  Cm 
gorian  years.  (See  HKOiaa.)  The  Chinese,  Hindoos,  an. 
some  other  Asiatic  nations,  have  epochs  and  methods  o 
reckoning  peculiar  to  themselves. 

For  these  reasons,  aud  numerous  others  that  raigh 
easily  Im»  adduced,  it  is  very  seldom  that  the  precise  in 
terval  between  the  events  mentioned  in  ancient  his  tor; 
and  modern  dates  can  be  determined  with  any  degree  0 
certainty,  and  great  discrepancies  exist  among  the  coin 
pu'ations  or  different  chrunologers.  A  remarkable  in 
stance  or  this  occurs  with  regard  to  the  computation 
made  to  determine  the  epoch  of  the  creation  of  tne  wor!« 
from  the  scripture  history.  Pesvignoles,  in  the  preface 
to  hi*  Chronology  of  Sacred  History,  mentions  that  h< 
had  collected  upwards  of  two  hundred  different  ealcu 
lations,  the  shortest  or  which  reckons  only  3MH3  year: 
between  the  creation  and  commencement  of  the  commoi 
era,  and  the  longest  ;  the  difference  being  no  less  thai 
thirty-five  centuries.  The  most  important  works  or 
chronology  are,  I'sher's  Annalet  Vetera  et  Xot>i  Testa- 
menti ;  Xewhm's  Chronology;  Blair's  Chronology  cum 
History  of  the  World;  I'layfair's  Chronology ,  Tablet 
Chront-logiquet  de  IHisloire  Ancienne  et  Modcrne,  by 
Thou  ret ;  and  above  all  others,  L Art  de  Verifier  lex 
Dates. 

CHRONOMETER.     (Gr.  time,  and  ,u4r?#,. 

measure.)  A  watch  or  peculiar  construction,  and  great 
perrection  or  workmanship,  used  for  determining  geogra- 
phical longitudes,  or  other  purposes  where  time  must  b* 
measured  with  extreme  accuracy.  The  chronoraetei 
differs  from  the  ordinary  watch  In  the  principle  or  its 
escapement,  which  i*  so  constructed  that  the  balance  it 
entirely  free  from  the  wheel*  during  the  greater  part  ot 
its  vibration  ;  and  also  In  having  the  balance  compensated 
for  variations  or  temperature.  Marine  chronometers 
generally  beat  hair  seconds,  and  are  hung  in  gimbals,  in 
boxes  about  six  or  eight  inches  square.  The  pocket 
not  differ  in  appearance  from  tne  or- 


dinary watch,  excepting  that  It  Is  generally  a  little  lai 
Chronometers  are  or  immense  utility  In  navigation  ; 


ships  going  on  distant  voyages  are  usually  fornished  with 
several,  for  the  purpose  of  checking  one  another,  and 
also  to  guard  against  the  effects  or  accidental  den 
ment  in  any  single  one.  The  accumcy  with  which 
of  the  better  sort  or  chronometers  have  been  f 
to  perform  is  truly  astonishing;  the  error  in  a  two 
months'  voyage  not  exceeding  two  or  three  seconds. 

CHRY'SALIS.  (Gr.  x<vr»<,gold.)  The  second  statr 
or  a  Metabolian  or  changeable  insect,  in  which  it  become, 
Inactive,  takes  no  food,  and  is  inclosed  in  a  transparent 
covering,  which  in  many  instances  reflects  a  metallic 
lustre  ;  whence  the  name. 

CHRY'SOBA'I.ANA'CE.F..  (Chrysobalanus, one  o| 
the  genera.)  A  natural  order  or  shrubby  or  arborcscrnl 
Exogcns,  chiefly  inhabiting  the  hotter  parts  or  the  world. 
They  are  very  nearly  related  to  Rosacea^,  from  which 
they  differ  In  having  a  style  proceeding  from  the  verj 
base  or  the  ovary,  and  Irregular  stamens  and  petals.  Th< 
specie*  are.  or  little  Importance.  The  fruit  or  Chrysoha- 
tonus  ieaeo  is  eaten  in  the  West  Indies  under  the  name  ol 
the  cocoa  plum,  and  that  of  some  others  is  used  in  othei 
countries  in  a  similar  way. 

CIIH  YSO*BERIL.  This  mineral  occurs  in  small 
rounded  masses,  and  in  crystals  ;  it  Is  very  hard,  trans- 
parent or  translucent,  and  of  different  shades  of  grecni»r 
yellow.  It  Is  employed  In  jewellery.  Ithas  been  brought 
from  Rrazil ;  ana  is  associated  in  the  sand  or  the  Coy. 
lone»e  rivers  with  rubies  and  sapphires.  The  cymtnthnin 
or  llauy,  which  is  a  speclea  or  chrysoheril,  consists  o 
alumina  7fi"7,  glucina  17h,  oxide  or  Iron  5-5. 
CHRY80CHLORB.   (Gr.  x<\,r*.  gold,  and 

green. \  A  specie*  of  mole.  Chrysochlorrs  eapensis,  in 
habiting  the  Cape  of  Good  Hope",  the  fur  of  which  re- 
flects most  brilllnnt  metallic  hues  of  green  and  gold. 

CHRYSOCtVLLA.    The  Greek  name  for  borax. 

CHRYSO'GRAPHY.   (Gr.  gold,  and 
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CHRYSOLITE. 


I  / rrxte.)  The  art  of  writing  in  letter*  of  gold :  a  tump- 
Moos  fashion,  practised  by  the  writers  of  manuscript*, 
ditif  in  the  early  part  of  the  middle  ages,  when  the 
tenrs  of  parchment  which  contained  the 
ilfdrid  aitb  purple  and  other  colours. 

CHhY'SOLITE.   (Gr.  (CMW,  and  fcjtto,  a  m lone.)  A 
rrviUJlized  mineml,  often  of 
It  w  t  ferriferous 
ssed  In  jewellery. 

CHHYSO'LOGY.  .(Gr.  xf^t,goU.  and  Aey*,  eVs- 
rcww.)  A  name  by  which  some  Continental  writers  dis- 
Or,rii»h  that  branch  of  political  economy  which  relates 
'  r-  P         r,  ,n  i,i  wealth. 

CHR  YSO'MEL A.  ( fir. x<t>r«,gold. and **«A«c, black.) 
Tfef  naroe  of  a  Linncan  genus  of  Coleopterous  insects, 
n«v  the  type  of  an  extensive  group,  divisible  into  three 
•  the.  Chrysomelid^  proper,  el.ara.  tan,  ,1  l.j 
navtns;  the  antenna?  remote  from  each  otlier  at  the  base  ; 
GmsaW,  having  the  antenna;  arising  clo 
hot  roocealed  at  the  base  by  the  thorax ;  and 
luring  the  antenna-  close  together  at 
concealed  by  the  thorax.  The  characters  which  these 
tbre*  families  possess  in  common  are,  a  small  body  of  an 
nral  or  rounded  form  ;  antenna*  seldom  so  long  as  the 
Iwdr ;  legs  of  a  moderate  length,  but  rather  thickened  ; 
sod  tarsi  with  the  three  basal  joints  dilated  and  spongy 
j  a  kind  of  cushion.  The  insects  of  the 
trit>e  are  of  sluggish  habit*,  and  feed  upon  the 
i  of  various  vegetables,  both  hi  the  larva  and  imago 
rl,  ;rar»eruod  in  tin-  Utter  perm.l  by  th-  ir 
:  metallic  tlnU  ;  whence  their  name.  The  larva  of 
"»  of  the  British  species  lEumolsms  vitis,  Fabr.)  preys 
apoo  the  young  bods  and  leaves  of  the  vine,  and  by  its 
attack*  upon  the  footstalk  of  the  grape  bunch  so  injures 
thv  nutrient  vessels,  as  to  cause  the  destruction  or  de- 
terioration of  the  fruit.  In  the  wine  countries  of  Europe 
the  ravages  of  this  insect  are  often  very  serious,  and 
aurh  dreaded. 

CHKY'SOPRASE.     (Gr.  X(vr«r(«4-« . )     A  pale 
FWTMiliclous  mineral,  generally  semitransparent.    It  is 

t»otal  purposes. 

CHURCH.  (Gr.  *i,;m*i>.  from  kv*,»i.  l  ord.)  A  build- 
>3i  dedicated  to  the  Lord.  The  worn  church,  however,  is 
o**  confined  to  this  signification,  but  answers  to  all  the 
••uses  in  which  i»M>rrtu  (Fr.  eglise)  is  used  in  the  New 
Tntament,  which,  from  it*  original  meaning  of  a  convened 
tisembly,  is  employed,  1st,  to  denote  the  whole  body  of 
'ru?  believers,  or  the  visible  church  ;  2nd,  in  addition 
So  t<t<-*e.  the  spirits  of  the  just  made  perfect,  or  the  In- 
ri'ibie  church  ;  3rd,  any  congregation  of  Christians  met 
tjfether  in  a  tingle  place,  or  the  body  of  believers  resident 
in  a  town  or  district ;  and  4th,  the  edifice  in  which  they 
»r  f>»T  divine  worship.  To  these  we  may  add  a  fifth 
"t>*e  of  the  modern  term  church,  when  It  is  applied  to 
» JUtinct  religious  community  ;  as  the  Homish,  the  En- 
rich, the  Lutheran.  Ac.  The  true  definition  of  the  visible 
rhurch  has  been  a  matter  of  much  controversy."  The 
Eagltih  church,  in  her  1Mb  article,  explains  it  to  be  "a 
ronaregatlon  of  faithful  men,  in  which  the  pure  word  of 
God  i«  preached,  and  the  sacraments  duly  administered, 
hording  to  Christ's  ordinance,  in  all  those  things  that 
»f  necessity  are  requisite  to  the  same."  What  these 
t*«Ttiary  requisites  are  is  not  dogmatically  laid  down, 
*beace  many  communities  come  to  be  comprehended  in 
.  fmn  h  by  English  divines  which  the  Romish 
mx!  other  authorities  exclude.  Many  sects,  however, 
«tead  the  pale  still  further,  not  considering  the  re- 
*t*ion  of  the  sacraments  as  any  test  of  churchmanshlp, 
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pert  at  an  account  is  given  of  the  Basilica;  which  were 
fif»t  used  for  the  assembly  of  the  early  Christians,  to 
*Mch  the  reader  is  referred.  Amonj;  the  first  of  the 
lurches  was  that  of  St.  Peter's  at  Home,  about  the  year 
J»,  nearly  on  the  site  of  the  present  church  ;  and  it  is  sup- 
pwsd  that  the  first  church  of  St.  Sophia  at  Constantinople 
***  built  somewhat  on  Its  model.  That  which  was  after- 
erected  by  Justinian  seems  in  its  turn  to  have  af- 
forded the  model  of  St.  Maik's  at  Venice,  which  was  the 
Jff't  in  Italy  constructed  with  pendentive*  and  a  dome,  the 
wmer  affording  the  means  of  covering  a  square  plan  with 
*t>  hemispherical  vault.  The  four  most  celebrated  churches 
to  Europe  erected  since  the  revival  of  the  arts  are,  St. 
'tier's  at  Rome,  which  stands  on  an  area  of  227,06**  feet 
•  ''prrfHal ;  Sta.  Maria  del  Fiore  at  Florence,  standing  on 
'W^t..,-ti  si  Paul's,  Londou,  which  stands  on  M.'v.'i 
fret ;  and  St. Genevieve  at  Paris,  G0,2K7  feet.  The  churches 
on  the  Continent  are  usually  ranged  under  seven  classes  : 
•"  tiJ,  am  St.  Pet ei  's,  u  here  the  pope  cm  casionally  offi- 
ciates ;  Patriarchal,  where  the  government  is  in  a  pa- 
triarch ;  Metropolitan,  where  an  archbishop  Is  the  head  ; 
itfSrdral,  where  a  bishop  presides  ;  Collegiate,  when 
"tt*  hi.,|  it,  4  college  ;  Parochial,  attached  to  a 
aad  Coii'fittuat,  when  In-longing  to  a  couvent. 


CICISBEO. 

CHU'SITE.  (Gr.  Xym,  I  pour.)  A  very  fusible  mineral 
found  near  Limhourg. 

CHYA'ZIC  ACID.  From  the  initials  of  carbon.  Ay. 
<■'"'-•».  "-'  '«'•  A  term  applied  to  th.  oi  m|  nuiuU  <-l 
hydrocyanic  acid. 

CHYLE.  (Gr.  XvK«.)  The  nutritious  fluid  prepared 
from  the  chyme,  and  imbibed  by  the  Lu  teals  to  be 
veyed  to  the  thoracic  duct  and  venous  system.  It 
tains  about  10  per  cent,  of  solid  matter.  In 
mammals  it  is  white ;  in  birds  transparent,  except  in 
some  that  live  on  ants  and  insects,  as  the  wood-in  cker, 
which  has  becu  observed  to  be  opake ;  it  is  w  hite  in  the 
crocodile,  but  colourless  and  transparent  in  otlier  reptiles 
and  in  fishes. 

CHY'LOI'OIE'TIC.  fOf.«Xat,  and  w«u,.  I  make.) 
Organs  concerned  in  the  formation  of  chyle  ,  hence  the 
atoniach,  duodenum,  and  liver  ore  termed  chylopoiclic 
viscera. 

CHYME.  (Gr.  Xyps*t,  Juice.)  The  pulpy  layer  of 
nutritious  digested  matter  w  hich  adheres  to  the  inner 
surface  of  the  Intestine  and  yields  the  chyle  by  admixture 
with  the  biliary  secretion. 

CIBO'RIUM.  (Gr.  «jC«e»».)  In  Architecture,  an 
insulated  erection  open  on  each  side,  with  arches,  and 
having  a  dome  of  ogee  form  carried  or  supported  by  four 
columns.  It  Is  al*o  used  to  denote  the  coffer  or  case 
which  contains  the  Host. 

CICA'DA.  (Lat.  a  grass. hopper.)  The  name  of  a 
Liunaran  genus  of  insects,  celebrated  in  all  ages  for  their 
powers  of  song  or  shrill  chirp. 

Et  cantu  qurrtuw  rumpent  srbu.u  cicada*, 

tGW»gfc*,UU 

•ings  Virgil ;  which  Dry  den  renders, 

When  creaking  gr*u-k»ffrTt  on  throbs  complain  : 

although  it  Is  evident  that  Virgil  alluded  to  the  Insects 
of  the  present  genus,  which  habitually  frequent  shrubs 
and  trees,  and  feed  on  their  juices,  having  a  peculiar  ap- 
paratus for  piercing  the  bark  and  sucking  out  the  juice. 
They  are  therefore  more  accurately  described  by  Lord 
Byron,  as 

Tli*  thrill  Cicadas,  jxvrpl*  of  the  pine. 

The  manna  of  the  shops  is  the  Inspissated  juice  of  the 
Fra-rinus  ornvs,  poured  out  from  the  wound*  inflicted  by 
the  Cicada  orni.  The  organ  of  sound  is  peculiar  to  the 
male,  and  is  situated  on  each  side  of  the  under  and  an- 
terior part  of  the  abdomen.  The  insects  referable  to 
the  Llnnscan,  genus  Cicada?  arc  now  separated  into  I 
families —  Cicadidar,  Fulgcridtr,  and  Cercopidar. 

CICA'TKIX.   (Lat.)   The  scar  which  remain 
the  skinning  over  of  a  wound. 

CICERO'KK.  (Ital.)  A  name  originally  given  by  the 
Italians  to  those  persons  who  pointed  out  to  travellers  the 
interesting  objects  w  ith  which  Italy  abounds  ;  but  applied 
universally  at  present  to  any  individual  who  acts  as  a 
guide.  Tins  application  of  the  term  Cicerone  has  pro- 
bably its  origin  in  the  ironical  exclamatlou.  "  E  un 
Cicerone"  (he  Is  a  Cicero),  being  elicited  from  the  tra- 


veller by  the  well-known  garrulity  of  the  Italian  guides. 

CICHORA'CE.E.  (Gr.  aur^rn,  name  of  the  herb 
Ciehory.)  One  of  the  four  divisions  of  Cvmposita',  a  very 
extensive  order  of  herbaceous  or  shrubby  Exogens.  The 
plants  belonging  to  this  division  have  a  milky  juice,  and 
form  a  connecting  link  between  Compositor  and  Campa- 
nulas a-.  They  inhabit  the  whole  world,  and  arc  charac- 
terized by  all  the  florets  of  the  flower-heads  being  alike 
and  ligulate.  Lettuce,  succory,  and  endive  ore  familiar 
examples  of  Cichoracea;  which  are  generally  bitter,  with 
a  soporific  quality  resembling  that  of  opium. 

ClCl'NDELA.  (Lat.  clcendela,  a  glow  worm.)  A 
name  applied  by  Linnaeus  to  a  genus  of  beetles,  which 
is  plac«»d  at  the  head  of  the  order  Coleoptera,  from  the 
circumstance  of  the  outer  lobe  of  the  maxilla?  being  con- 
verted Into  an  additional  pair  of  feelers,  called  Internal 
maxillary  palpi.  The  mandibles  are  very  strong,  and 
armed  with  strong  teeth  ;  the  maxilla;  are  terminated 
by  a  moveable  spur  ;  the  eyes  are  large  and  prominent ; 
and  the  wings  generally  well  developed.  Endow  ed  w  ith 
such  powers  of  perception,  locomotion,  and  destruction, 
it  may  be  readily  inferred  that  these  insects  are  a  cruel 
and  predatory  race.  Like  the  carnivora  of  a  higher 
class,  they  are  remarkable  for  the  beauty  of  their  colours, 
and  were  termed  by  Linnnuis  the  tigers  of  the  Insect 
world.  The  si>ecies  referable  to  the  Linna-an  Cicindela 
arc  extremely  numerous,  and  arc  di>  ided  into  twenty  sub- 
genera ;  of  w  hich  one  only  is  British,  and  to  this  the  term 
Cicindela  is  restricted. 

CICISBE'O.  (Ital.)  A  word  synonymous  with  cavalier 
tervente,  and  applied  to  a  class  of  persons  in  Italy  w  ho 
attend  on  married  ladies  w  ith  all  the  respect  and  devotion 
of  lovers.  Formerly  the  establishment  of  a  fashionable 
lady  was  not  considered  complete  without  a  clclsbco, 
whose  duty  it  was  to  accompany  her  to  private  parties 
and  public  amusements,  to  escort  her  in  her  walks,  and 
In  short  to  be  always  at  her  side  ready  for  her  commands. 
This  practice  is  now,  however,  on  the  decline.  Though 
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CICONIA. 

the  office  of  a  ddsbeo  hat  l>ecn  the  tubjoct  of  frequent 
Invective,  it  hat  not  been  without  its  advocate!  and  ad- 
mirer*. Among  otheri,  Barettl  ha*  taken  great  pains  to 
vindicate  this  custom  in  his  Account  of  the  Manners,  ttc. 
of  Italy,  toI.  i.  c.  8.  He  ascribes  it  to  a  spirit  of  gallantry 
derived  from  the  ages  of  chivalry,  and  much  heightened 
and  refined  by  the  revival  of  the  Platonic  philosophy 
in  Italy  about  the  13th  century,  and  by  the  verses  of 
Petrarch  and  his  numerous  imitators. 

CICO'NIA.  (Lat.  a  stork.)  A  genus  of  wading  birds 
of  the  tribe  Cultrirostres  of  Cuvler  ;  Including  the  white 
stork  ( Cieonia  alba),  the  black  stork  ( Ciconia  nigra),  and 
the  American  stork  ( Ciconia  magnari). 

CID.  (Arab.  setd.  lard.)  The  name  given  to  an  epic 
poem  of  the  Spaniards  which  celebrates  the  exploits  of 
their  national  hero,  Koderlgo  Diaz,  Count  of  Bivar.  It 
Is  supposed  to  have  been  written  in  the  13th  century, 
about  150  years  after  the  hero's  death  ;  but  unfortunately 
the  author's  name  has  not  been  transmitted  to  posterity. 
(See  Southey's  Chronicle  of  the  Cid.) 

Cl'DER.  A  fermented  liquor  made  from  the  juice  of 
apples.  Cider  Is  made  in  all  the  temperate  climates 
of  the  world  which  are  not  sufficiently  warm  for  ma- 
turing the  grape,  and  where  the  cold  is  not  so  great  as 
to  reduce  tho  inhabitants  to  only  the  beer  produced 
by  a  fermented  decoction  of  grain.  Cider  Is  formed 
by  grinding  or  crushing  the  apples  when  ripe,  either 
in  a  circular  stone  trough  by  a  stone  roller  turned  by  a 
horse  (which  Is  the  common  practice  In  Worcestershire, 
Herefordshire,  Ac),  or  between  fluted  or  spiky,  and  af- 
terwards between  smooth  rollers  of  wood  or  iron,  driven 


as  practised  in  Devonshire,  and  in  most  places 
on  a  small  scale).    The  apples,  In- 


cluding the  core  and  the  seeds,  being  reduced  to  a  pulp 
by  crushing  or  grinding,  the  mass  is  put  into  a  hair- 
cloth and  powerfully  pressed  ;  and  the  liquor  which  runs 
from  it  is  put  into  casks,  where  it  is  allowed  to  ferment, 
the  ca»ks  being  freely  exposed  to  the  air  in  the  shade  ;  the 
progress  of  the  fermentation  Is  then  carefully  watched, 
and  as  the  sediment  has  subsided  the  liquor  is  racked 
off;  on  the  proper  time  being  chosen  for  doing  this 
depends  the  excellence  of  the  cider.  The  best  cider, 
other  circumstances  being  the  same,  is  that  In  which  the 
fermentation  has  gone  on  slowly,  and  where  the  vinous 
fermentation  has  not  gone  so  far  as  to  become  acetous. 
The  check  to  Termentation  consists  in  racking  off  from 
one  cask  to  another.  Before  winter  the  casks  are  re- 
moved to  a  cellar,  and  by  the  following  spring  tho  liquor 
is  fit  for  use,  or  for  bottling.  The  principal  cider  coun- 
ties in  England  are  Worcestershire,  Herefordshire,  and 
Devonshire.  The  Worcestershire  and  Herefordshire 
cider  will  keep  from  twenty  to  thirty  years ;  while  the 
best  Devonshire  elder  will  rarely  keep  more  than  five 
or  six  years. 

CI'LIA.  (Lat.  cillum,  an  eyelash.)  The  hairs  which 
grow  from  the  margin  of  the  eyelids ;  the  term  is  also 
applied  to  microscopic;  filaments  or  plates  which  project 
from  animal  membranes  and  are  endowed  with  quick 
vihratllc  motion.  In  most  of  the  lower  animals  the  re- 
spiratory function  Is  effected  by  means  of  the  vibratile 
cilia  ;  many  animalcules  and  the  gcmmulcs  of  the  Acrites 
move  by  a  similar  mechanism  ;  and  it  has  recently  been 
ascertained  that  vibratile  cilia  have  a  share  in  the  per- 
formance of  some  Important  functions  in  the  highest 
classes  of  the  animal  kingdom,  where  they  have  been  de- 
tected on  the  membrane  lining  the  female  generative  and 
respiratory  passages,  and  the  ventricles  of  the  brntn. 

Cilia.  In  Botany,  long  hairs  situated  upon  the  mar- 
gin of  a  vegetable  body,  as  on  the  leaves  of  the  Semper- 
rirum  tectorum. 

CI'LIARY.  (Lat.  cillum.)  The  ciliary  ligament  of 
the  eye  is  the  circular  portion  that  divides  the  choroid 
membrane  from  the  Iris,  and  which  adheres  to  the  scle- 
rotic coat.  The  e»/»Viry  processes  are  the  white  folds  at 
the  margin  of  the  uvea  in  the  eye,  which  proceed  from  It 
to  the  crystalline  lens. 

CI'LIATKD.     (Lat.  cilium.)   A  term  used  in  de- 
scribing the  surface  of  an  organ,  to  denote  the  p: 
at  the  margin  of  fine  hairs  resembling  the  eyelasn, 
in  the  leaves  of  I.uxula  fulosa. 

Cl'LIOGRADE,  Ciliogrmta.  (Lat.  cillum 
/ proceed.)    The  name  of  a  tribe  of  Acalej.hans  or 
nettles,  comprehending  those  which  swim  by  means  of 
cilia. 

CI'MKX.  (Lat.  clmex,  a  bug.)  A  Llnnjran  genus 
of  1  lemipterous  insects,  now  subdivided  into  the  following 
families, —  Pantatomidar,  Coroidcr,  l.ygoidec,  Cypridw. 
Cimieidtr,  Redutiid*,  Ac, 
of  these  families  includes 

of  one 
fine 


idtr,  Coroida-,  l.ygoidec.  Cypridtc. 
,  Acanthidtt,  Hydrometridet.  Each 
ides  several  genera,  and  each  genus 
comprises  many  species  ;  In  all  the 
lengthened  and  jointed  proboscU. 


•harp  bmtle-likc  processei.whkh  are  employed  In  wound 
ing  the  vegetable  or  animal  substances  on  the  juices  of 
which  these  inserts  feed.  The  bed-bug  {Cimex  Itctu- 
larius  tony  Ik-  regarded  as  a  type  of  this  extensive  tribe 
of  insert*. 

CI'MoLlTF.    A  mineral  found  in  the  lilind  or 
B4 


CIPHER. 

Clmola  In  amorphous  earthy  masses :  it  is  a  hydrate*.] 
silicate  of  alumina. 

CINCHO'NA.  The  generic  name  of  certain  tree* 
yielding  a  bitter  febrifuge  bark,  the  virtues  of  which  are 
to  be  ascribed  to  the  presence  of  the  vegetable  alkaloids 
called  cinchonia  ami  quinia. 

Three  species  of  rtnehona  bark  are  directed  In  the 
London  Pharmacopoeia  to  be  kept  for  medical  use  ; 
namely,  the  pale,  yellow,  and  red  barks.  The  first  of 
these  is  furnished  by  C.  condaminea,  and  contains  cin- 
chonia ;  the  second,  yielded  by  C  lanceolata,  produces 
quinia  ;  and  the  third,  whose  origin  is  not  ascertained, 
possesses  a  mixture  of  the  two. 

CINCHONA'CE*.  (Cinchona,  oneof  the  genera.) 
A  natural  order  of  shrubby  or  arborescent  Lxogcns, 
almost  exclusively  inhabiting  the  tropics  and  the  hotter 
parts  of  the  world.  They  arc  in  some  respects  allied  to 
Composite,  from  which  their  distinct  stamens,  bilocular 
or  plurllocular  ovary.and  inflorescence  distinguish  them. 
They  are  divided  from  Apocynacett  by  the  aestivation  of 
the  corolla,  the  presence  of  stipules,  and  the  inferior 
ovary;  although,  according  to  Brown,  there  exists  a  j 
in  equinoctial  Africa  which  has  the  interpetiolary  i 
and  seeds  of  Cinchonacea;  and  the  superior  ovary  or 
Apocynacea*.  thus  connecting  the  two  orders.  They 
are  most  nearly  related  to  Capr\foliacete,  being  only  sepa- 
rated from  them  by  their  Interpetiolary  stipules.  Brow  a 
describes  a  tribe  called  Opercularinea  an  having  but 
seed,  and  the  number  of  stamen*  unequal  to  the  lobes 
the  corolla  ;  thus  occupying,  as  it  would  seem, 

and  " 


ifugal  properties  in  their  bark  or  erael 
the  roots  are  the  great  features  of  this  order,  the 
efficient  produrts  of  which  arc  cinchona  and  iptcacsu 
Many  of  the  plants  of  the  order  are  fn 
great  beauty  ;  but,  with  the  exception  of 
I.ucula,  and  a  few  others,  the  handson 
known  to  cultivators. 

CI'NCTURE.  (Lat.cingo,  J  surround.)  In  Archi- 
tecture, the  ring,  list,  or  fillet  at  the  top  and  bottom  of  a 
column,  which  divides  the  shaft  of  tho  column  from  its 


capital  and  base. 

CINE'HEOUS.  (Lat.cinls.iisAtt.)  Grey  ;  the  colour 
of  wood-ashes. 

CI'NGULUM.  (Lat.  cingulum,  a  girdle.)  In  Zoo- 
logy, is  technically  applied  to  the  neck  of  a  tooth,  or  to 
that  more  or  le«s  distinct  constriction  which  separates 
the  crown  from  the  fang.  The  terra  cingula  is  also 
given  to  the  transverse  series  of  bony  pieces  connected 
together  by  tcgumentary  flexile  joints,  as  in  the  middle 
part  of  the  armour  of  the  armadillo. 

CI'NNABAR.  An  Indian  name,  given,  according  to 
Pliny,  to  a  mixturo  of  the  blood  of  the  dragon  and 
elephant,  and  other  substances  of  similar  colour.  It  is 
now  exclusively  applied  to  the  red  pigment  called  vcrmi- 
lion.  It  is  a  bisulphuret  of  mercury,  composed  of  JJOO  mer- 
cury +  33  sulphur. 

CI'NNAMON.  The  bark  of  the  Cinnamomum  xey- 
lanicum.  This  tree  is  a  native  of  Ceylon,  whence  the 
finest  cinnamon  is  obtained  ;  it  is  of  an  astringent  and 
highly  aromatic  and  warm  flavour,  and  yields  by  dis- 
tillation an  extremely  fragrant  and  pungent  volatile  oil, 
kept  for  pharmaceutical  u»c  under  the  name  of  oil  of  cin- 
namon. An  inferior  kind  of  cinnamon  is  often  met  w  ith 
In  commerce,  which  is  remarkably  deficient  in  flavour. 

CI'NNAMON  STONE.  (So  called  from  its  colour.) 
A  silicate  of  lime,  alumine,  and  oxide  of  iron,  from  Ceylon . 
It  occurs  massire  and  in  rounded  pieces  in  the  sand  of 
rivers  ;  some  of  these  arc  occasionally  cut  and  polished 
for  jewellery. 

CINQUE  PORTS,  or  FIVE  PORTS.  The  seaport 
towns  of  Dover,  Sandwich,  Hastings,  I  tithe,  and  Romney; 
to  which  three  others  were  afterwards  added,  vii.  Wiu- 
chllsea,  Rye,  and  Seaford.  These  towns  are  incorpor- 
ated, with  peculiar  privileges  ;  are  under  the  government 
of  a  lord  warden,  to  whom  writs  for  the  return  of 
members  to  parliament  from  them  are  directed  ;  and 
the  members  so  returned  arc  termed  Barons  of  the 
Cinque  Ports. 

Cl'PHEH.  (Heb.  saphar,  tonuml*r.)  Thecharactor 
0  in  numeral  notation,  which,  standing  by  Itself,  signifies 
nothing,  or  the  privation  of  value.  When  combined  w  ith 
other  numeral  characters,  its  use  Is  to  determine  their 
position  with  regard  to  the  unit's  place,  and  consequently 
the  power  of  ten.  by  which  their  nb*olute  values  must  bo 
severally  multiplied  to  produce  the  number  they  are  in- 
tended to  represent. 

Cipher  is  sometimes  used  in  common  language  to 
signify  any  arithmetical  charter;  hence  the  verb  to 
cipher,  which  signifies  to  perform  an  arithmetical  ope- 
ration. This  term,  which  is  found  in  all  European  lan- 
guors, was  no  doubt  introduced  Into  Spain  by  the 
Saracens,  along  with  the  Arabic  figures,  which  appear  to 
have  come  into  use  among  astronomer*  in  the  thirteenth 
or  curly  in  the  fourteenth  century  (for  the  time  of  th»  ir 
first  introduction  is  not  certainly  known),  and  to  have 
been  gradually  circulated  over  Europe  in  the  almanacs. 
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CIPOLIN. 

CKPOLIN.    A  green  marble  with  white  zones,  some 
«  hat  like  the  section  of  an  onion. 

C I1CC IX  N  A TE.  ( Lat.  clrcino,  /  make  a  circle. )  A 
tens  used  in  describing  the  aestivation  of  (lowers,  and 
tile  direction  of  plants  in  general,  to  denote  those  w  hich 
jtp  roiled  spirally  downwards,  so  that  they  fire  bent  like 
fel  head  of  a  crosier  ;  as  the  shoots  of  young  ferns,  the 
iadorv 
Sundew 

CKRCLE.  (Lat.  clrculus.)  In  Geometry,  a  plane 
tif  ire  contained  by  one  line,  which  is  railed  the  circum- 
ference., and  such  that  all  straight  lines  drawn  from  a 
certain  point  within  the  figure  to  the  circumference  are 
equal  to  one  another.  The  point  which  possesses  this 
property  is  called  the  centre  of  the  circle.  The  straight 
line  and  the  circle  are  the  only  figures  admitted  into 
plan*  or  elementary  geometry,  all  questions  in  that  branch 
of  mathematics  depending  on  the  intersections  of  straight 
tines  with  straight  lines,  of  straight  lines  with  circles,  or 
of  circle.*  with  circles.  This  distinction  was  established 
by  the  ancient  geometricians,  who  regarded  the  other 
geometrical  figures  as  formed  by  the  Intersections  of 
planes  with  solids,  and  thence  denominated  problems,  for 
the  solution  of  which  the  properties  of  other  figures  than 
the  straight  line  and  the  circle  were  required, — solid  prob- 
lems. Toe  algebraic  analysis  points  to  a  different  dis- 
An  equation  between  two  indeterminate  quan- 
neither  of  which  rises  above  the  first  degree, 
a  straight  line.  When  either  or  both  of  the 
to  the  second  degree,  the 
equation  may  represent  a  circle,  an  ellipse,  an  hyper- 
bola, or  a  parabola.  The  circle  thus  belongs  to  the  same 
of  curve  lines  as  those  which  have  been  termed 
<•■<  ti<>!i-  -.  in  f.ic-t  a  rone  may  be  rut  by  a  |  Lim- 
ine section  shall  be  a  circle,  as  well  as  any  one  of 

three  curves, 
circle  derives  its  chief  Importance  from  its  appli- 
to  trigonometry,  or  the  measurement  of  angles. 

*  i  ngles^with  one^another. 

'  relations  of 
are  expressed  as  follows  I 
•  equal  parts,  and  the  four  port  ion  * 
circumference  thus  formed  serve  as  the  measure  of 
right  angles,  which  comprehend  the  whole  space 
t  the  centre.  Each  of  these  quarter i  of  the  circum- 
is  divided  into  90  equal  parts,  called  decreet. 
The  whole  circumference,  therefore,  contains  four  limes 
5fc>.  or  360  degrees.  This  division,  adopted  in  the  most 
ancient  tiroes,  appears  sufficiently  capricious ;  nevertheless 
it  is  very  convenient,  inasmuch  as  the  number  360  contains 
many  primes,  and  consequently  permits  many  subdivisions 
into  parts  expressible  by  whole  numbers.  Thus,  the  half 
cutkiDi  1*0  degrees  ;  the  third,  120 ;  the  fourth,  90  ;  the 
fifth.  72  ;  the  sixth,  60  ;  the  eighth,  45 ;  the  tenth,  36  ; 
the  twelfth,  30;  the  fifteenth,  24,  Ac.  In  order  to  measure 
•miller  parts  of  an  angle  than  a  degree,  the  degree  is  sub- 
divided into  60  minutes  or  primes,  and  the  minute  into 
seconds.  Since  the  decimal  arithmetic  came  into 
general  use,  the  sexagesimal  division  Is  not  carried  farther 
than  seconds  in  expressing  angular  magnitude,  the  parts 
of  a  second  being  now  always  represented  by  decimals. 
The  whole  circumference  of  the  circle  contains  '21,600 
mm (itei  or  1 .296,00(1  seconds. 

The  rectification  of  the  circle,  or  the  determination  of 
the  ratio  of  the  circumference  to  the  diameter,  is  a  problem 
which  has  exercised  the  ingenuity  of  mathematicians  in 
all  ages.  It  cannot  be  expressed  in  finite  numbers  ;  but 
numerous  series  have  been  invented  from  which  it  may 
be  computed  to  any  required  degree  of  precision.  Archi- 
medes, in  his  treatise  Lie  Dimetuione  Circuit,  proved  that 
if  the  diameter  is  expressed  by  7,  the  circumference  Is 
very  nearly  22.  A  nearer  ratio,  which  is  generally  used 
in  ordinary  measurements.  Is  113  to  355  ;  and  It  has  the 
advantage  of  being  easily  remembered,  the  numbers  being 
formed  of  the  three  first  odd  numbers,  each  repeated. 
Vieta  carried  the  approximation  to  10  pl.ccs  of  figures, 
and  Van  Ceulen  to  36.  Mr.  Abraham  Sharp  computed 
the  ratio  to  72  places  of  figures;  and  finally  De  I.agny, 
in  the  Memoir i  qf  the  Academy  qf  Sciences  qf  Paris,  ex- 
tended it  to  12S  ;  an  example  of  patient  industry  w  ithout 
a  use.  Supposing  the  diameter  1,  the  first  thirty-six 
srhlcb  the  circumference  Is  expressed  (or  the 


I  by  Van  Ceulen)  are 

3  Ml 59,26535,f^3.23H46,26433,fi3279,50288. 

Of  the  series  by  which  the  circumference  is  expressed 
In  terms  of  the  diameter,  one  of  the  simplest  is 

c  =  4x(l-J  +  i-4  +  J-^  +  A-TVr.*c->« 

not  the  following  is  better  adapted  for  calculation, 

•l_     _J  13  135 

("      (      2  3~2 -4   5     2-4-6-7~2-4-6  8-9*  } 


of  circles,  as  of  plane  similar  figures, 
er  in  the  ratio  of  the  .quarcs  of  their 


are 
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meters.  If  the  diameter  Is  unit,  the  area  is  one  fourth 
of  the  circumference,  and  Is  expressed  oy  the  decimal 
-7*539816339744x3,  Ac.  to  sixteen  places.  This  is  nearly 
in  the  proportion  of  14  to  1 1,  w  hich  was  the  approximation 
given  by  Archimedes.  Some  of  the  series  bv  which  the 
ratio  of  the  area  of  a  circle  to  the  square  of  its  diameter 
is  expressed  arc  curious.  The  following  was  given  by 
Dr.  Wallis  in  his  Arithmetic  o/InHnilies  :  - 

2X4X4X6X6X  8  X ,  Ac. 

3x3x&>5x7x7  X,  Ac. 
This  is  the  same  as  gx^xjfx,  Ac,  the  denominators 
being  the  squares  or  the  odd  numbers,  and  the  nume- 
rators differing  from  the  denominators  by  unity.  Since 
the  Invention  of  the  infinitesimal  calculus  the  discovery 
of  series  for  the  rectification  and  quadrature  of  the 
circle  is  a  matter  of  comparative  facility.  A  number  of 
them  may  be  seen  in  Euler's  Jntroductio  in  A  mil y sin 
lnfinitorum. 

Cl'KCUITS.  (Lat.  clrcumeo,  I  go  round.)  In  Eng- 
land, Scotland,  and  Ireland,  divisions  of  the  kingdom  ap- 
pointed for  the  judges  of  assize  ;  two  of  whom  go  each 

I  circuit  twice  a  year,  to  deliver  the  gaols  and  try  issues  at 
nisi  prius.  England  is  divided  into  six  circuits — Home, 
Midland,  Oxford,  Norfolk,  Western,  Xorthcrn  ;  Wales 
into  the  North  and  South  Welsh  circuits.     A  single 

I  Judge  travels  each  of  the  Welsh  circuits,  and  these  two 
meet  at  Chester  to  transact  the  business  of  that  county. 
The  judges  choose  their  own  circuits  ;  the  three  chiefs, 
and  the  puisne  judges,  in  order  of  seniority,  making  their 
election.  The  circuits  arc  after  Hilary  and  Trinity  Terms, 
and  vary  In  their  duration  from  three  to  seven  or  eight 
weeks.  ( See  Courts,  St terior;  and  Assize.)  The  cir- 
cuit or  assise  towns  in  most  counties  have  been  fixed  by 
immemorial  usage,  but  some  changes  have  recently  been 
made  by  the  authority  of  the  privy  council.  Barristers 
at  the  common  law  bar  choose  their  circuits  on  first  cm- 
barking  In  their  profession,  and  etiquette  allows  of  only 
one  subsequent  change.  The  insolvent  commissioners 
also  make  circuits  thrice  a  year  through  the  kingdom  for 
the  discharge  of  debtors. 

CI'RCULAR  INSTRUMENTS.  The  name  given 
to  any  astronomical  or  nautical  instrument  for  measuring 
angles,  in  which  the  graduation  extends  round  the  w  hole 
circumference,  or  to  360°.  Formerly  it  was  thought  suf- 
ficient to  carry  the  divisions  over  a  portion  of  a  circle 
only,  whence  the  quadrants,  sextants,  and  octants,  once 
so  common  ;  but  exi>erience  has  shown  that  entire  circles 
(especially  where  the  instruments  are  of  considerable 
size)  have  a  great  advantage  over  graduated  segments  ; 
and  hence,  excepting  the  sea-sextant,  the  latter  arc  now 
seldom  used.  The  principal  circular  instruments  used 
in  astronomy  are  altitude  and  azimuth  circles,  mural 
circles,  reflecting  circles,  and  repealing  circles.  The 
altitude  and  azimuth  circle,  as  Its  name  implies,  (s  used 
for  measuring  the  altitudes  and  azimuths  of  stars  ;  it  is 
consequently  composed  of  two  graduated  circles,  one 
vertical  and  the  other  horizontal.  This  Is  a  sort  of 
universal  Instrument,  being  applicable  to  almost  all  the 
purposes  of  astronomy.  The  mural  circle  is  so  called 
because  it  i<  supported  by  means  of  a  long  axis  passing 
Into  a  wall,  the  plane  of  the  circle  being  parallel  to  the 
wall.  The  Instrument  is  placed  In  the  meridian,  and  is 
used  for  determining  the  polar  or  zenith  distances  of  celes- 
tial objects.  {See  Miral  Circle.)  The  reflecting  circle 
carries  a  mirror,  by  means  of  which  an  object  Is  seen  ny 
reflected  vision  ;  another  object  i*  viewed  directly  ;  4he 
two  are  brought  to  coincide,  and  the  angular  distance 
between  them  is  measured  by  the  inclination  of  the  mirror 

I  to  the  axis  of  the  telescope.  (See  BtXTaHT.)    The  »v- 

I  prating  circle,  or  multiplying  circle,  is  so  contrived  that 
the  observer  is  enabled  to  repeat  or  multiply  the  observ- 
ation, by  reading  it  off  successively  on  different  parts  of 
the  graduated  limb.  A  number  of  values  being  thus 
found,  the  mean  of  the  whole  Is  taken  as  the  correct 
result.  This  Instrument  is  sometimes  called  Borda's 
circle,  from  the  name  of  its  Improver.  See  Repeating 
Circle. 

CI  RCULAR  PARTS.  In  Trigonometry,  the  name 
given  to  a  proposition  invented  by  Lord  Napier,  and 
demonstrated  In  his  Mirtflci  I.ogarithmorum  Canonis 
Dacriptio,  which  gives  all  the  relations  between  the 
parts  of  a  right-angled  spherical  tri- 
angle in  two  formula?.  It  is  this  :  — 
In  any  right-angled  spherical  triangle, 
let  a  and  5  denote  the  sides,  c  the  ny- 
pothetiuse.  and  A  and  B  the  angles 
opposite  to  a  and  b  respectively. 
Take  the  two  sides,  and  the  com- 
plements of  the  hypothc nuse  and  of 
the  two  angles,  and  write  them  In 
order  round  a  circle,  ns  in  the  annexed 
diagram  ;  then,  if  any  one  part  be 
called  the  middle  part,  the  two  next  to  it  are  thu  ad- 
jacent parts,  and  the  other  two  the  opposite  part*  ;  and 
the  two  following  rules  will  hold  good  :  - 
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1 .  The  sine  of  the  middle  part  it  equal  to  the  product 
of  the  tangents  of  the  adjacent  parts.  2.  The  tine  of  the 
middle  part  U  equal  to  the  product  of  the  cosines  of  the 
ttp/wsttc  parts.  Thus, 

Sin.  a -tan.  6.  tan:  (90— B). 

Sin.  as  cos.  (90°—  A)  cos.  (90°  — c). 

CIRCULATING  DECIMALS.  Are  decimals  In 
which  two  or  more  figures  are  constantly  repeated  in  the 
same  order  ;  thus,  09, 09.00.  Ac;  234,234,234,  Ac. ;  •  1421*7. 
•1J2S.S7.  1,  Ac.  A  decimal  of  this  sort  it  equal  to  a  vulgar 
fraction  of  which  the  numerator  is  the  period  or  circu- 
lating figures,  and  the  denominator  as  may  nine$  as  there 
are  figures  in  the  numerator. 

CIRCUMCPSION.  The  initiatory  rite  of  the  Jewish 
covenant ;  which,  as  it  recorded,  was  first  enjoined  to  Abra- 
ham byGod,  and  after  his  posterity  had  neglected  it  during 
their  wanderings  through  the  desert,  was  solemnly  re- 
newed upon  the  passage  of  the  Jordan.  (Josh.  v.  1—10.) 
This  custom  of  cutting  off  the  foreskin  has  been  long 
among  Eastern  nations.    Herodotus  refers  to 


enforced  by  the  Koran  upon  all  I 
whether  from  an  idea  of  salubrity  vulgarly  attributed  to 
it  in  the  East,  or  merely  as  a  distinguishing  rite. 

CIRCU'MFERENTOR.  An  Instrument  used  by 
surveyors  for  taking  angles.  It  consists  of  a  graduated 
brass  circle  and  an  index  all  of  one  piece,  and  earning 
a  magnetic  needle  suspended  above  the  centre  of  the 
circle.  The  index  being  directed  to  an  object,  the  angle 
which  it  makes  with  the  magnetic  meridian  is  noted. 
The  index  is  then  directed  to  the  second  object,  and 
the  angle  it  makes  with  the  same  meridian  observed  in 
like  manner.  The  difference  (or  sum,  as  the  case  may 
be)  of  the  two  observed  angles  gives  the  angle  between  the 
two  objects.  It  is  evident  that  only  a  very  rough  approx- 
imation can  be  obtained  In  this  manner.  For  the  pur- 
poses of  surveying,  a  pocket  sextant  is  a  far  preferable 
instrument. 

Cl'RCUMFLE'XUS  A  muscle  of  the  palate:  the 
term  Is  also  applied  to  arteries  which  wind  round  bones 
or  joints. 

Cl'RCUMPO'LAR  STARS.  Are  those  stars  which  at 
any  given  place  move  round  the  pole,  or  complete  their 
diurnal  circles,  without  Setting.  The  number  of  stars  so 
circumstanced  increases  with  the  latitude  of  the  place 
or  the  elevation  of  the  pole  above  the  horizon. 

CIR'CUMSCPSSILE.  (Lat.  circumscindo,  /  cut 
round.)  A  mode  of  dehiscence  observed  in  the  fruit  of 
come  plants  ;  it  occurs  by  a  transverse  circular  separation 
of  the  sides  of  the  ovary,  as  in  Ana^allit,  Uyoscyamus, 
and  is  analogous  to  the  transverse  articulations  found  in 
the  leaf  of  the  orange  or  the  pod  of  ornithopus. 

CI'RCUMSCRFTTION.  (Lat.  clrcumscrlptio,  a 
boundary.)  The  line  representing  the  two  edges  of  a 
leaf,  i'.  <*.  its  margin  ;  it  is  also  used  to  denote  the  figure 
represented  by  the  margin  of  any  other  body. 

CPRCUMVALLA'TION.  (Lat.  circum,  about,tca& 
vallum,  a  rampart.)  In  Fortification,  a  trench  or  bul- 
wark thrown  up  about  a  camp  or  besieged  city,  com- 
posed of  the  earth  dug  up  from  the  ditch  and  of  sharp 
stakes  planted  in  it. 

CPRCUS.  A  straight  long  narrow  building,  whose 
length  to  its  breadth  was  generally  as  five  to  one.  It  was 
divided  down  the  centre  by  an  ornamented  barrier  called 
the  spina,  and  was  used  by  the  Romans  for  the  exhi- 
bition of  public  spectacles  and  chariot  races.  There 
several  of  these  at  Rome,  of  which  the 
as  the  Circus  Maxlmus. 

Julius  Ca»sar  Improved  and  altered  the  Circus  Max- 
his  ;  and  that  it  mi«ht  serve  for  the 


purpose  of  a 
it  with  water.  Augustus  added  to  it 
the  celebrated  obelisk  now  standing  in  the  Plana  del 
Topolo.  No  vestiges  of  this  circus  remain.  Resides 
these  were  at  Rome  the  Cirri  of  Flaminius,  near  tho 
Pantheon  ;  Agonalis,  occupying  the  site  of  what  is  now 
the  Piazza  Navona  ;  of  Nero,  on  a  portion  whereof  St. 
Peter's  stands  ;  Florus,  Antoninus,  and  Aurellan.  no 
longer  even  In  ruins  ;  ami  that  of  Caracalla,  which  was 
7M  feet  in  length,  and  is  sufficiently  perfect  In  the  present 
day  to  exhibit  its  plan  and  distribution  in  tho  most  satis- 
factory manner. 

The  spectacles  exhibited  In  the  circus  were  called  the 
Circensian  Games,  and  consisted  chiefly  of  chariot  and 
horse  races.  The  Romans  were  passionately  fond  of  them, 
and  more  particularly  of  the  chariot  race*,  which  excited 
so  irreat  an  interest  In  tho  Hum  s  of  the  emperors  as  to 
divide  the  whole  population  of  the  city  into  factions, 
known  by  the  names  of  the  colours  worn  by  the  different 
charioteers.  The  disputes  of*the?e  factions  sometimes 
led  to  serious  disturbances,  and  even  bloodshed. 

CPRRHOUS.  (Lat.  cirrus,  a  tendril.)  A  term 
used  in  describing  the  apices  of  bodies,  to  Indicate  those 
that  are  terminated  by  a  spiral  or  flexuofe  filiform  ap- 
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pondage,  arising  from  an  elongation  of  the  costa,  as  in 
the  leaf  of  Otoriosa  lupcrcka.  It  is  also  applied  to  mo- 
difications of  branches,  inflorescence,  the  petiole,  Ac. 
when  such  parts  assume  the  state  of  a  twisting  body, 
which  enables  the  plant  belongiug  to  it  to  raise  itself 
upon  neighbouring  objects. 

CPRRIPEDS,  Cirripcdia.  (Lat.  cirrus,  and  pes,  a 
foot ;  cur ly -footed .)  A  class  of  fixed  homogangliate 
animals,  characterized  by  having  a  number  of  long, 
curled,  articulated,  sciigerous  processes,  analogous  to 
the  feet  of  the  Crustaceans,  which  project  from  the 
central  aperture  of  the  multivalve  shell  protecting  the 
Iwdy.  These  animals  arc  commonly  called  barnacles  and 
acorn-shells.  See  Llpaditrs  and  Balanites. 
CI'RROUS.  Furnished  with  tendril-like  j 
CPRSOCE'LE.  (Gr.  a  dilaiedvein, 

a  tumour.)   A  morbid  enlargement  of  the 
veins  in  the  groin. 

CPSSOID.  In  Geometry,  a  curve  line  of  the  second 
order,  invented  by  Diodes,  with  a  view  to  the  solution 
of  the  famous  problem  of  the  duplication  of  the  cube,  or 
the  insertion  of  two  mean  proportionals  between  tvso 
given  straight  lines,  lu  name  is  derived  from  usrrt,  try  ; 
because  the  curve  appears  to  mount  along  its  asymptote 
as  ivy  climbs  on  the  tall  trunk  of  a  tree.  The  curve  is 
described  as  follows  :  — 

or  the  extremities  of  the  diameter  of  a 
circle,  draw  a  straight  line.  A  C  (orar), 
to  meet  the  tangent  through  the  other 
extremity,  and  make  C  P  equal  to  the 
Intercepted  chord  AD;  the  point  P 
will  trace  the  cissoid.  The  line  A  C 
may  be  conceived  to  turn  on  both  sides 
or  the  diameter  A  R  till  it  falls  into  the 
position  or  a  tangent  to  the  circle  at  A. 
The  curve,  therefore,  consists  or  two 
infinite  branches,  which  approach  al- 
ways nearer  to  the  tangent  C  B  c  with- 
out ever  meeting  it ,  whence  this  line  is 
an  asymptote  to  the  cissoid.  The  point 
A  being  taken  Tor  the  origin  or  the  co- 
ordinates, and  the  diameter  A  B  as  the 
axis  or  the  abscissa,  the  equation  or  the  curve  is  *3  = 
(a — x)  »/  -',  a  being  the  diameter  or  the  generating  circle. 
One  "f  the  most  remarkable  properties  or  the  cissoid  is, 
that  the  whole  space  lying  between  the  double  branches 
and  the  asymptote  is  equal  to  triple  the  area  of  the 
generating  circle.  A  method  of  describing  the  cissoid 
mechanically  by  the  motion  or  a  rectangular  rule,  is 
given  In  Kewton's  Universal  Arithmetic. 

CIST.  (Gr.  m.rrr,.  a  cMctt.)  In  Architecture  and 
Sculpture,  a  chest  or  basket.  It  is  a  term  usually  applied 
to  the  mystic  baskets  employed  in  processions  con- 
nected with  the  I'.leusinian  mysteries.  They  were  origi- 
nally or  wicker  work,  and  when  afterwards  made  or  metal 
the  form  and  texture  were  preserved  in  imitation  or  the 
original  material.  When  sculptured  on  antique  monu- 
ments it  indicates  some  connection  with  the  mysteries 
or  Ceres  and  Bacchus. 

CISTA'CE.E.  (Cistus,  one  or  the  genera.)  A  na- 
tural order  or  shrubby  or  herbaceous  Exogens  inhabiting 
chiefly  the  countries  or  the  south  or  Europe  and  North 
America.  They  are  distinguished  from  Violaeete  by  their 
Indefinite  stamens  and  inverted  embryo ;  from  Bixact-w  by 
the  last  character,  by  their  mealy  albumen,  habit,  and  not 
having  the  leaves  ever  dotted  ;  from  Hypericacect  by  the 
latter  character,  and  the  structure  of  the  fruit.  They  are 
allied  to  Papareraeear  by  the  genus  Demtromecon  ;  but 
their  true  station  appears  to  be  in  the  vicinity  of  I.mac  cr, 
to  which  they  approach  by  the  genus  Uchea.  They  are 
often  plants  of  great  beauty,  but 
properties,  excepting  the  i'ittus  ert 
which  yield  the  resinous  balsamic 


CPSTERN.  (Lat.  cistcrna,  from  Gr.  mim,.)  In 
Architecture,  a  reservoir  or  receptacle  of  water  ror  public 
or  domestic  use.  When  made  of  brick  or  stone  it  is  com- 
monly called  a  tank. 

CPSTVAEN.  A  species  of  stone  rccepta<  le.  often 
found  In  burrows  (generally  at  the  east  end},  containing 
the  bones  of  the  persons  interred  there.  Cistvaens  are 
commonly  three  stones  placed  on  edge,  like  the  three 
sides  or  a  box.  with  a  stone  cover.  Some  which  aro 
styled  cistvaens  by  Sir  R.  Iloare  and  other  antiquaries 
are.  however,  not  sepulchral. 

CITA'TION.  (Lat.  cito,  /  caU.)  In  Ecclesiastical 
Law,  an  act  whereby  the  defendant,  on  the  application 
of  the  plaintiff,  is  commanded  to  appear  in  court  on  a 
certain  day  in  order- to  enter  into  a  suit.  In  the  Civil 
Law,  reference  to  an  authority  or  precedent  in  the  course 
of  a  pleading  is  termed  a  citation  ;  and  hence  the  com- 
mon use  or  the  word  in  the  same  sense  with  quotation, 
allegation  or  instances,  Ac. 

CI'TRATES.    The  salts  of  citric  acid. 

CITRE'NE.  A  crvstalllne  compound  or  hydrogvn 
and  carbon,  obtained  from  the  essential  oil  <>r  lemons. 

CPTBIC  ACID.   (Lat.  citrus,  the  lemon.)    The  pure 
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It  is  alto  found  In 
is 


CfTY.  ( Lai.  ci vitas.)   A  borough  or  town  corporate, 
ttrt  is  or  has  been  the  seat  of  a  bishop,  or  the  capital 
tee;  and  it  differs  in  du  resjHsct  but  that  of  su- 
war  dignity  from  another  borough.    Some  cities  and  a 
l»v  twxnrhs  are  counties  in  themselves 
CPTET.   A  brown  semifluid  matter  contained  In  a 
fjed  mr  the  anus  of  the  Viverra  civelta  or  civet  cat ; 
ti  odt.ur  it  offensive  unless  extremely  diluted,  and  then 
eyryr.  ^  '  to  t  ci 

» I'VlL  ARCHITECTURE.  Sr*  Akchitictirk. 
CIYI'LIAN.  One  learned  in  the  Civil  or  Roman 
Lsv ;  particularly  a  member  of  the  "  College  of  Doctors 
°f  Law^  exercent  in  the  Ecclesiastical  and  Admiralty 
i.ouiti"  iq  England  and  Wales,  in  which  courts  the  civil 
b  recognized.  (See  Law,  Civil.)  Practice  as  an 
■"•T0r1p  in  those  courts  is  confined  to  members  of  this 
^ete.  who  must  hare  taken  the  degree  of  Doctor  of 
la*  in  the  universityof  Oxford  or  Cambridge. 

(TV IX  LIST.  The  term  formerly  applied  to  the 
R*t  *»f  all  the  expense*  of  the  government,  or  "  of  all  the 
of  public  expenditure,  excepting  those  of  the  army, 
ttonavy.  and  the  other  military  departments  ; "  but  con- 
6c*d  at  present  by  the  act  1  W.  4.  c.  2ft.  to  expenses 
t*jprrf:)r  the  maintenance  of  her  majesty's  household.  In 
Kftand  the  civil  list  is  fixed  In  the  first  session  of  par- 
jcii^trt  after  the  accession  of  the  sovereign,  and  is  then 
^adiTitood  to  be  granted  for  the  whole  period  of  his 

(LAMP.  (From  the  French.)  In  Architecture,  a 
r**e  of  wood  fixed  to  another  with  a  mortise  and  tenon, 
<*  »  groove  and  tongue,  so  that  tho  fibres  of  the  piece 
fcMfoed  cross  those  of  the  other,  and  thereby  prevent 
a  ftna  catting  or  warping. 

In  Brickmaking,  a  large  mass  of  bricks,  genc- 
q<udranguUr  on  the  plan,  and  6. 7,  or  8  feet  high,  ar- 
fffd  in  the  brick  field  for  burning,  which  is  effected 
5»w prepared  In  stacking  the  clamp,  and  brcexe  or 
™*«t  fayed  between  each  course  of  bricks. 

CLAN.   (Said  to  be  derived  from  the  Gaelic  clann, 

■'■-'>  •  tnts  >  m«i»c.  I  The  clans  of  the  Srottish  High- 
■oJi  are  tribe*  consisting  or  many  families  all  bearing 
?!""une  surname,  which  according  to  tradition  descend 
"to  »  common  ancestor.  But  it  is  more  probable  that 
■  clans  were  formed  of  an  aggregate  of  different 
™>bes,  the  inferior  standing  to  the  superior  in  the  same 
**J  of  relation  as  the  Roman  clients  to  their  patrons, 

•'h  •;••/?<••.•.  assuming  the  ame  name.  Some  clans, 
**(fTeT'  are  divided  into  branches,  each  possessing  a 
®<inct  surname.  The  chieftainship  of  every  clan  de- 
;  rn,1«  regularly  through  heirs  male  ;  but  In  the  earliest 
;  -,,:>  '>'  their  history  the  rights  of  primogeniture  were 
;'^'f  T  distinctly  defined.  The  Gaelic  clans  occupy  the 
S-irthern  and  western  with  part  of  the  central  shires  ol 
^country.  A  Gaelic  manuscript  lately  discovered  con- 
fine; genealogies  of  the  Highland  clans,  and  supposed 
t!>  we  been  written  about  the  year  1440,  should  seem  to 

Lr"-  hack  the  rmdfssttj  of  the  singular  institution  of 
'^beted        *°  *  remoter  period  than  was  previously 

(;LA'RET.  This  term  Is  applied  to  several  of  the 
.  sjrdeaux  wines  ;  it  is  derived  from  the  Latin  claretum, 

ri  r!arrrp<  to     dear.   See  Wine. 
\«      'RINET.   ( It.  clarino.)  A  wooden  musical  wind 

■*'n.jTirnt,  whose  mouth  partakes  of  the  trumpet  form, 
iD"  "  played  by  holes  and  keys  :  said  to  have  been  in- 
about  the  year  1600  by  John  Christopher  Denner 
"  Wpsic.  Like  the  oboe  It  is  played  with  a  reed  mouth- 
V*<*.  though  it  is  of  somewhat  different  form. 

•  LA'SSES.    In  Ancient  History,  this  term  is  par- 
oruJarly  applied  to  the  division  of  the  R< 
m»de  by  Servius  Tullius  for  the  purpose  of 
«*»  into  centuries.   See  Ckktukies. 

CLA'SSIC.   (Lat.  classis,  e  c/<m. )   In  the  Fine  Art*. 

*  term  denoting  soch  an  arrangement  of  a  subject  that  all 
"j* ^cessories  or  parts  are  suitable  to  the  general  design, 

*  -  '  t'TU;  „(,thmg  (.eintroduced  which  does  not  itrictly 
p  K  to  the  particular  class  under  which  it  is  placed. 

vui'V10*  In  Antiquity,  the  Roman  people  were  dl- 
j^J^termcd*'  T**  ,      h$hctl  ord*r  wcre  "7  pre- 

S^f  hSS^t  and  PurcstVfassV  writer?  In'* 

;  although,  down  to  a  comparative!} 
"j*  term  was  used  merely  to  denote  the 
^rn9rTek  and  Latin  authors.     Nothing  marks  more 
™n?iy  tho  Increased  attention  to,*  and  appreciation  of, 
^rn  literature,  than  the  now  universal  application 
^  term  to  modern  languages  also,  and  the  establish- 
'  "t  in  this  manner  of  a  line  between  those  authors 
J*?"1  **  regard  as  models  and  authorities  in  point  of 
S'ith        those  who  are  not  so  highly  esteemed.  An 
him  •   '*  ***^  *°  ^°  classical  I'  public  opinion  has  placed 
Jr!.10     former  order  :  language,  or  an  expression,  to  be 
>  K 't  be  such  as  has  been  used  In  a  similar  sense 
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and  under  similar  rules  of  construction  by  those  authors. 
The  epithet  classical,  as  applied  to  ancient  authors,  is 
determined  less  by  the  purity  of  their  style  than  by  the 
period  at  which  they  wrote.  Tims  we  speak  of  the 
classical  age  of  Greek  or  Latin  writing.  With  respect 
to  the  former,  the  classical  age  begins  with  Homer,  tho 
earliest  Greek  writer  with  whom  we  are  acquainted. 
The  purest  age  of  Greek  classical  literature  may  be  said 
to  end  about  the  time  of  the  Macedonian  conquest,  or 
about  300  a.  c.  ;  but,  in  a  wider  sense,  it  extends  to  the 
time  of  the  Antonincs,  and  embraces  a  much  larger 
catalogue  of  authors  ;  while  the  centuries  subsequent  to 
that  t  line  produced  a  few,  who  by  the  purity  of  their 
style  deserve  to  be  ranked  with  earlier  classics.  The 
Latin  classical  period  Is  shorter:  its  earliest  writer  is 
IMautus,  and  the  language  may  be  said  to  have  lo»t  its 
classical  character  about  the  same  time  with  the  ('reek, 
i.e.  the  reigns  of  the  Antoulncs  %  although  this  limit  is 
arbitrary, and  some  laterwriters  (evendown  to  Claudian) 
are  generally  included  among  classics.  Within  the  Latin 
classical  era  there  is  a  more  restricted  period  of  the 
purest  I -at  i  nit),  comprising  the  age  of  Cicero  and  that 
of  Augustus. 

CLA'SSIFICA'TION.  (Lat.  classls,  a  clou.)  In 
the  Fine  Arts,  an  arrangement  by  which  objects  of  tho 
fine  arts  arc  distributed  in  classes  ;  as,  for  iustance,  in 
galleries  of  paintings,  the  works  should  be  arranged  in 
schools,  each  school  being  subject  to  a  chronological 
order  of  tho  masters.  In  Numismatology,  the  coins 
should  be  arranged  by  countries,  and  these  again  in 
chronological  order  of  the  monarch*;  and  the  like  of 
other  branches  of  the  arts. 

Classification,  In  Natural  History,  denotes  the  ar- 
rangement or  assortment  of  varioua  object^  Into  those 
several  classes  denoted  by  appellatives  w  hich  are  called 

Senera  and  species.  For  classification  in  Rotany,  Zoology, 
fedicine.  Chemistry,  Ac,  sec  the  separate  articles. 
CLAU'SA.  (Lat.  clausus,  $h„l.)  A  name  given  by 
Cuvler  to  a  family  of  Acephalous  bivalves,  comprehending 
those  which  have  the  mantle  open  at  one  end,  or  near  tho 
middle,  for  the  passage  of  the  foot,  and  prolonged  at  the 
opposite  end  into  a  double  tube  for  respiration  and  ex- 


CLAUSl'LIA.  (Lat.  clausus.)  A  genus  of  land- 
snails,  so  named  because  the  aperture  of  the  shell  is 
closed  internally  by  a  spiral  lid.  Many  species  of  this 
genus  are  natives  of  Great  Britain.  The  rugose  or  dark 
close-shell  (Clausilta  rugosa,  Drap.)  is  not  uncommon  at 
Charlton,  where  it  may  be  found  under  stones.  Uauutia 
biplicala.  Leach,  is  found  at  Battersea. 

CLA'VATE.  •  l  ••.  i  l.n.i.  ,/  i  iub.)  Club-shaped  ;  as 
when  a  body  is  linear  at  the  base,  but  towards  the  apex 
growing  gradually  broader. 

CLA'VICLE.  (Lat  clavicula,  from  clavis,  a  key.) 
The  bone  situated  between  the  sternum  or  breast-bone 
and  tho  acromion  process  of  the  scapula  or  blade-bone. 
The  megatherium  is  the  largest  mammal  which  possesses 
this  bone. 

CLA'VUS.  (Lat.  clavus.  a  nail.)  In  Agriculture,  an 
excrescence  from  the  grains  of  rve.  of  a  brown  or 
blackish  colour.  It  is  a  parasitical  fungu*.  called  Sprr- 
tnoedia  clavus,  and  Is  a  valuable  agent  in  exciting  uterine 
action  during  labour.  A  severe  pain  in  the  forehead 
compared  to  the  driving  of  a  nail  into  the  skull  has  been 
called  clavttt  by  medical  writers. 

CLAW,  or  UNGUIS.  The  narrow  part  at  the  base 
of  a  petal  which  takes  the  place' of  the  footstalk  of  a  leaf, 
of  which  It  is  a  modification. 

CLAY.  In  Chemistry,  a  term  generally  applied  to  a 
variety  of  plastic  earthy  compounds  of  different  colours, 
and  having  much  attraction  for  water.  They  are  essential 
in  the  manufacture  of  pottery,  and  consist  of  silica,  w  ith 
variable  quantities  of  alumina,  aud  generally  some  oxide 
of  iron. 

Clay.  In  Agriculture,  one  of  the  most  common  ingre- 
dients that  enter  into  the  composition  of  soils.  Indeed, 
It  may  be  asserted  that  no  soil  whatever  will  maintain  its 
fertility  for  any  length  of  time  without  a  due  proportion 
of  clay  in  its  composition.  The  most  fertile  soils  In  the 
world  are  the  alluvial  deposits  on  the  banks  of  rivers  ; 
and  these,  In  an  agricultural  sense,  all  belong  to  clayey 
soli.  In  many  cases  the  clays  of  agriculture  are  in- 
timately united  with  calcareous  earths,  and  in  others  with 
sand ;  but  in  both  cases  these  earths  are  in  a  state  of 
such  minute  division,  that  the  mixture  has  all  the  ap- 
pearance and  the  mechanical  properties  of  a  strong  clay, 
and  they  are  treated  by  cultivators  accordingly.  Among 
the  most  tenacious  clays  of  Britain  are  those  of  Mid- 
dlesex ;  and  these,  when  examined,  arc  found  in  many 
cases  to  contain  a  considerable  proportion  of  lime,  and  in 
others  of  sand.  The  best  wheats  are  everywhere,  both 
In  Britain  and  on  the  Continent,  grown  on  calcareous 
clays ;  and  also  the  best  fruits  and  flowers  of  the 
Rosaceous  kind,  such  as  apples,  pears,  plums,  cherries, 
roses.  Ac. ;  but  it  Is  remarkable  that  the  grape,  when 
grown  on  clayey  soil, 
fruit,  nor  good  wine. 
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CLAYEY  SOIL. 

CLAYKT  ROIL.  Soil  In  which  clay  li  the  principal 
earthy  ingredient.  Soilc  of  this  description  when  ltrst 
subjected  to  cultivation  are  expensive  to  labour,  and  un- 
certain in  their  produce  ;  but  after  they  have  been  drained, 
cultivated,  limed,  and  manured  for  two  or  three  genera- 
tion*, they  become  the  most  fertile  of  all  soils,  producing 
Immense  crops  of  wheat,  beans,  clover,  rye-grass,  Ac. 

CLEA'RING  OF  LAND.  Removing  such  objects 
as  Impede  the  progress  of  the  plough  ;  such  as  stones, 
bushes,  hillocks,  and  other  obstructions. 

CLEF.  (Fr.)  In  Music,  a  mark  prefixed  to  <i  staff, 
showing  the  tone  or  key  in  which  a  piece  of  music  begins  ; 
or  it  Is  a  letter  or  other  sign  marked  on  a  line,  which 
determines  the  name  of  all  those  of  the  degree  whereon 
it  is  placed.   A  clef  is  always  placed  on  a  line,  never  on 

*  c'lE'FT-GRAFTING.  A  mode  of  grafting,  in  which 
the  scion  is  inserted  in  a  cleft  made  in  the  stock.  See 
Cutting. 

CLKVSY'DRA.  (dr.  «Aid,i3<«,  from  nXsr-nt.  I  con- 
rcviAand  ilt^.trater. )  Water  clock ;  an  anc lent  instrument 
for  measuring  time  by  the  gradual  emptying  of  a  large 
vessel  of  water  through  an  oritlec  of  a  determinate  mag- 
nitude. Clepsydras  were  first  brought  into  use  in  Egypt 
under  the  retgn  of  the  Ptolemys,  and  seem  to  have  l>een 
common  in  Home,  though  they  were  employ  ed  chiefly  in 
winter  ;  In  summer  sun-dials  were  used.  Though  clep- 
sydras are  attended  with  several  inconveniences,  the 
principal  of  which  Is  the  unequal  rapidity  of  the  flow 
caused  either  by  a  variation  in  the  depth  of  the  water 
in  the  containing  vessel,  or  of  temperature,  or  barometric 
pressure,  they  are  nevertheless  susceptible  of  consider- 
able accuracy ;  and  before  the  invention  of  clocks  and 
watches,  astronomers  had  no  other  dependence  than  on 
thetn  for  measuring  small  portions  of  time.  At  present 
they  are  abandoned,  because  pendulum  clocks  and  watches 
are  much  more  convenient,  as  well  as  infinitely  more 
exact.  In  one  case  has  the  revival  of  their  use  been 
proposed;  namely,  for  the  accurate  measurement  of 
very  small  intervals  of  time  by  the  flowing  of  mercury 
from  a  small  orifice  in  the  bottom  of  a  vessel  kept  con- 
stantly filled  to  a  fixed  height.  The  stream  is  inter- 
cepted at  the  moment  of  noting  any  event,  and  diverted 
aside  into  a  receiver,  into  which  it  continues  to  run  till 
the  moment  of  noting  any  other  event,  when  the  inter- 
cepting cause  is  suddenly  removed.  The  stream  then 
flows  in  its  original  course,  and  ceases  to  run  Into  the  re- 
ceiver. The  weight  of  mercury  received,  compared  with 
the  weight  of  that  which  passes  through  the  orifice  in  a 
given  time,  observed  by  the  clock,  gives  the  interval 
between  the  events.  This  ingenious  application  of  the 
principle  of  the  clepsydra  is  due  to  the  late  Captain 

CLE'RGY.  The  ecclesiastical  body  as  distinguished 
from  the  laltv.  The  word  clergy  seems  to  be  derived 
from  Gr.  a  lot  or  inheritance;   Lat.  clerus, 

whence  clerlcus.  a  clerk  or  clergyman;  plur.  clerici, 
w  hence  ctVrge,  clergy ;  and  is  sup|>o»ed  to  allude  to  a 
custom,  which,  however,  was  never  general,  of  choosing 
the  clergy  by  lot ;  or,  as  St.  Jerome  says,  to  signify  that 
the  clerg/  are  the  lot  and  portion  of  the  Lord,  or  the  Lord 
Is  their  lot.  Perhaps  the  true  derivation  is  rather  to  be 
traced  from  the  lots  (sXmm)  by  which  the  apostles  chose 
Matthias  to  be  one  of  their  number.  (  Acts,  1 1 .  26. ) 

Clerk  (Lat.  clcricus)  is  still  the  legal  appellation 
of  a  clergyman.  The  clergy  being  exclusively  the 
learned  part  of  the  community  In  the  middle  ages,  the 
word  hence  came  to  signify  an  educated  person  ;  and 
thus  acquired  the  sense  of  a  scribe  or  writer  In  France 
and  England. 

CLl'ENTS.  (Lat.  cliens,  from  the  old  word  cluo.  / 
hear  or  obey.)  In  Ancient  History,  a  numerous  body 
of  the  Roman  citlxcns,  so  termed  relatively  to  their 
patrons  or  protectors.  This  relation  was  in  many 
respects  similar  to  that  of  a  serf  to  his  feudal  lord, 
but  in >re  a  much  milder  form.  It  was  the  duty  of  the 
patron  to  watch  over  the  interests  of  his  clients  and 
protect  them  from  aggression,  and  nppear  for  them  In 
lawsuits.  He  also  frequently  made  them  grants  of 
land  on  lease.  In  return  the  client  was  bound  to  defend 
his  patron,  and  contribute  towards  any  extraordinary  ex- 
pences  he  might  be  subject  to;  as  the  portioning  his 
daughters,  the  payment  of  a  One  Imposed  by  the  state,  Ac. 
He  might  not  appear  as  accuser  or  witness  against  him 
Injudicial  proceeuings,  a  prohibition  which  was  reciprocal. 
If  he  committed  any  offence  against  his  patron,  he  was 
obliged  to  submit  to  him  as  his  Judge ;  and  In  ancient 
times  it  appears  that  the  power  of  life  and  death  was 
held  by  the  latter.  On  the  other  hand,  his  security  against 
oppression  at  the  hands  of  his  patron  lay  in  the  injunctions 
and  authority  of  religion,  which  rendered  the  bond  of 
union  inviolably  sacred,  as  that  between  father  and  son. 
The  origin  of  this  relation  cannot  now  be  traced  ;  but  it 
seems  to  have  exlsted.withvarious  modifications,  through- 
out Italy  and  Greece.  In  Rome  it  appears  at  the  foun- 
dation of  the  city  by  Romulus,  when  every  family  not 
Included  amonir  the  patricians  was  obliged  to  find  itself 
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a  patron  from  their  munher.  The  body  of  clients  was 
afterwards  increased  by  the  institution  Uy  which  foreigners, 
w  ho.  as  allies  of  Rome,  had  a  share  in  its  franchise,  might 
choose  themselves  patrons  on  their  coming  to  settle  in 
the  city.  The  obligations  of  clients  were  hereditary,  and 
could  not  be  shaken  off  unless  through  I' 
family  of  the  patron.  This  body  alone 
furnished  artizans  and  shopkeepers ;  t 
in  the  Comltia  Ccnturiata;  and  though  generally 
founded  with  the  plebeians,  were  undoubtedly  per- 

as  we  continually  meet  in 
f  their  joining  the  patricians  i 
;  and  when  some  of  the  plebch 


j  hereditary,  and 
the  decay  of  the 

they  bad  votes 


fectly  distinct  from  M. 
history  with  instances  of  their 
opposition  to  the 
houses  be* 
of  clients. 

It  has  been  seen  that  among  the 


of  a 


his  cause  gratuitously  in  legal  proceedings.    Hence  the 
term  *'  client "  has  become  appropriated  in  modern  times 
to  one  whose  cause  is  prosecuted  or  defended  and  his 
person  represented  by  an  advocate.    The  custom  of 
practising  gratuitously  as  advocates  long  prevailed  among 
the  Roman  patricians  ;  and  from  It  the  usage  was  derived, 
which  still  obtains  among  ourselves,  of  considering  the 
fee  of  a  counsel  as  "  quiddam  honorarium, "  a  gratuity, 
which  cannot  be  legally  claimed.  At  present,  the  etiquette 
of  the  English  bar  appears  to  be  this  —  that  a  barrister 
cannot  refuse,  without  strong  grounds  for  such  refusal, 
to  undertake  any  cause  which  is  offered  him  ;  that  he 
cannot  refuse,  without  reasonable  excuse,  to  plead  gra- 
tuitously the  cause  of  a  client  who  sues  regularly  "  in 
forma  pauperis  ;"  or  to  defend  a  prisoner.  If  called  on  to 
do  so  by  the  court ;  and  that  he  can  receive  no  instruc- 
tions with  a  fee  except  through  the  medium  of  a  regularly 
authorized  agent  of  his  client  (attorney  or  solicitor).  An 
application  to  a  barrister,  with  the  customary  foe,  to  un- 
dertake a  cause  in  which  he  is  not  yet  instructed. is  called 
a  "  retainer,"  and  secures  his  services  for  the  client.  An 
application  to  undertake  all  causes  for  a  particular  client 
is  a  general  retainer. 
CLIMACTE'RICAL  YEAR.    (Gr.  ■Tiyijr  from 
ladder,  scale.)    Certain  years  in  the  life  of  man 
have  been  from  great  antiquity  supposed  to  have  a  peculiar 
importance,  and  to  be  liable  to  singular  vicissitudes  In  his 
health  and  fortunes.     This  su|>erstitioiif  belief  is  said 
to  have  originated  in  the  doctrines  of  Pythagoras.  The 
well-known  notice  of  the  climacterical  year  sixty-three, 
supposed  to  be  particularly  dangerous  to  old  men,  in 
a  letter  of  Augustus  Cwsar  preserved  by  Aulus  Gcllius. 
evinces  its  prevalence  among  the  Romans.    This  year 
has  been  called  by  some  astrological  writers  "heroicus,"  a* 
having  been  peculiarly  fatal  to  great  men.    The  virtue 
of  this  year  seems  to  consist  in  its  being  a  multiple  of  the 
two  mystical  numbers,  seven  and  nine.    It  is  certainly 
singular  that  usage  should  have  attached  in  all  countries 
peculiar  distinctions  to  those  years  which  arc 
by  compounds  of  the  i 
been  fixed  for  various  purposes  as  the  epoch  of  puberty, 
twenty-one  of  full  age ;  thirty-five  Is  selected  by  Aristotle 
as  the  period  when  the  body  Is  In  its  highest  physical 
vigour.    The  same  author  supposes  the  vigour  of  the 
mind  to  be  perfected  at  forty-nine:  sixty-three  is  the 
grand  climacterical  year ;  seventy  the  lindt  of  the  ordinary- 
age  of  man.    Hodinus  says  that  seven  is  the  climacterical 
number  in  men  and  six  in  women.   The  term  climacteric 
disease  has  more  lately  been  applied  to  that  declension 
of  buddy  and  vital  powers  which  is  frequently  observed 
to  come  on  in  the  latter  period  of  life,  and  from  which 
many  persons  again  rally  so  as  to  attain  extreme  old  age. 

CLl'MATE.  (Gr.  ttkiua,  from  *>.o*.  /  incline.) 
Among  the  ancient  geographers,  was  applied  to  denoti 
that  obliquity  of  the  sphere  with  respect  to  the  horizon 
which  give*  rise  to  the  inequality  of  day  and  night 
They  divided  the  space  comprehended  between  the 
equator  and  the  p  >le  into  thirty  parts,  which  they  de- 
nominated CUma'i'M  or  Inclinations;  vli.  tweuty-foui 
between  the  equ.i'or  and  polar  circle,  and  six  betwe<  i 
the  polar  circle  a  I  the  pole.  The  first  are  called  ha(< 
hour  climates,  bt  <  ause  from  one  to  another  the  ionges 
day  receives  an  augmentation  of  half  an  hour  .  ttt< 
second  are  called  in  > nth  climates,  because  at  the  tw  < 
parallels  between  which  any  one  of  them  isc«>mnrehende« 
the  difference  of  the  time  of  perpetual  sunshine  is  out 
month.  The  first  half-hour  climate  reaches  from  tlx 
equator  to  that  parallel  of  latitude  where  the  length  of  th< 
longest  day  is  twelve  hours  and  a  half;  the  second  end 
at  the  parallel  where  the  longest  day  is  thirteen  hours,  nn< 
soon.  If,  therefore,  from  the  number  of  hours  in  tin 
longest  day  at  any  particular  place  we  subtract  twelve 
the  number  of  halt  hours  remaining  will  indicate  tie 
climate  in  which  that  place  is  situated.  Thus,  th. 
longest  day  at  London  being  a  little  more  than  sixteei 
hours  ana  a  half,  London  is  situated  in  the  tend 
climate. 

The  first  month  climate  extends  from  the  polar  circle  t . 
the  parallel  under  which  the  sun  continues  above  th. 
horixon  during  a  month  ;  the 
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fcst  to  the  parallel  where  the  urn  continue*  risible 
during  two  month*  ;  and  to  on  to  the  i-  >t»  at  which  tin 
sua  U  Alternately  visible  and  invisible  during  half  the 


of  tne  divisions  which  wc  bare  now  described, 
Ptolemy  adopted  climates  corresponding  to  the  increase 
of  a  quarter  of  an  hour  in  the  length  of  the  longest  day. 
T>-  »p.u-f  from  the  equatOI  to  the  |-Ur  circle  would 
thus  be  divided  into  forty-eight  Instead  of  twenty- four 
soaes  ;  but  as  these  In  the  higher  latitudes  became  rery 
narrow-,  he  carried  the  quarter-hour  climates  only  to 
twenty-fourth,  that  is,  to  the  parallel  at  which  the 
1  day  Is  eighteen  hours.  From  eighteen  to  twenty 
oceeds  by  half-hour  climates  ;  from  twenty  to 
hours  the  breadth  of  the  climate  is  estimated 
by  the  difference  of  a  whole  hour  in  the  length  or  the 
day     The  determination  of  the  parallels  at  which  the 
different  climate*  begin  and  end  is  equivalent  to  this  pro- 
Mem  :  —  Having  given  the  length  of  the  longest  day  to 
find  the  latitude  of  the  place  ?    The  tangent  of  the 
latitude  is  equal  to  the  sine  of  the  excess  of  the  semi- 
diurnal arc  above  a  quadrant  multiplied  into  the  co- 
tangent of  the  obliquity. 
Climate,  in  its  most  ordinary  and  general  acceptation, 


of  the  summits  of  very  elevated  mountains  in  all  latitudes, 

even  if  no  direct  experiments  had  been  made  on  the 
temperature  that  pre* all*  there.  These,  however,  have 
been  made  in  great  numlter ;  and  the  constant  and 
regular  decrease  of  the  temperature  In  ascending  above 
the  surface  of  the  earth,  to  such  altitude  at  least  as  can 
be  reached,  has  not  only  been  fully  established,  but  the  law 
according  to  which  the  decrease  takes  place  determined 
with  considerable  certainty.  According  to  theory  the 
decrements  of  heat  in  ascending  the  higher  regions 
should  follow  the  same  proportion  as  the  decrement*  of 
the  density ;  but  this  law  is  greatly  disturbed  by  local 
peculiarities.  The  variation  of  temperature  at  differ- 
ent altitudes  is  the  simultaneous  effect  of  three  general 
causes,  —  1st,  the  absorption  of  ray*  of  light  in  their  pas- 
sage through  the  atmosphere,  which  is  much  greater  in 
the  dense  strata  near  the  surface  of  the  earth  than  in  the 
upper  regions ;  2d,  the  radiation  from  the  surface  ;  and 
3d,  the  ascending  current ;  the  two  last  also  producing 
effect  on  the  strata  near  the  surface.  Any  cir- 
therefore,  w  hich  modifies  these  causes,  must 
the  law  which  connects  the  decrease  of  heat 
with  the  elevation.  It < 
the  sea  or  a  country  covered  with) 


embraces  all  those  modifications  of  the  atmosphere  by  l  destitute  of  vegetables,  or  a  surface  of  sand  ;  and  it  will 


w hich  our  organs  arc  sensibly  affected ;  such  as  tcm 
perature,  humidity,  variations  of  barometric  pressure, 
the  tranquillity  of  the  atmosphere  or  the  effects  of 
winds,  the  intensity  of  electric  pressure,  the  purity  of 
(be  air  or  its  mixture  with  gaseous  emanations  more  or 
less  salubrious;  and  lastly,  the  habitual  diaphaneity  of  the 
atmosphere,  —  that  serenity  of  the  sky  so  important  on 
account  of  the  Influence  which  it  exercises  not  only  on 
the  radiation  of  the  ground,  on  the  development  of 
organic  tissues  in  vegetables  and  the  ripening  of  fruits, 
but  al*o  <>n  the  entrmble  of  moral  sensations  which 
mankind  experience  in  the  different  tones.  There  arc 
two  general  causes  on  which  the  climate  peculiar  to  any 
country  principally  depends —  1st.  it*  distance  from  the 
equator  ;  and  2nd,  its  altitude  above  the  level  of  the  sea  ; 
but  their  effect  is  generally  modified  In  many  circum- 
stances exerting  a  partial  influence.  Among  these  may 
be  enumerated  the  configuration  and  extent  of  the 
country;  its  inclination  and  local  exposure  ;  the  direction 
of  the  chains  of  mountains  by  which  It  is  intersected,  or 
which  are  in  Its  vicinity  ;  the  nature  of  the  soil  as  it  is 
nor**  or  less  favourable  to  radiation  and  evaporation ; 
the  i»roximity  to,  or  distance  from,  seas ;  the  action  of 
«incLs  blending  the  temperatures  of  different  latitudes  ; 
and  even  the  changes  produced  by  cultivation.  The  ap- 
preciation of  all  these  causes,  which  modify  the  results 
deduced  from  the  consideration  of  latitude  and  elevation 
alone,  and  the  effect  produced  by  their  combined  opera- 
tors, constitutes  the  science  or  climatology. 

EJJeet  of  Geographical  Position.  —  The  principal  part 
of  the  temperature  enjoyed  by  any  country  depends  on 
which  it  receive*  directly  from  the  sun.  In 
the  amount  of  solar  heat  received  by  any 
given  space  on  the  surface  of  the  earth  in  the  course  of  a 
whole  year,  we  may  suppose  the  sun  to  remain  constantly 
in  the  equator,  because  the  excess  of  heat  above  the 
mean  in  summer  Is  exactly  balanced  by  its  defect  in 
winter.  Now,  the  effect  produced  on  any  given  portion 
of  the  surface  will  depend  on  the  number  of  rays  that 
fail  on  that  surface,  and  on  the  obliquity  of  their  direction 
with  respect  to  it.  But  the  number  of  rays  falling 
on  a  zone  of  any  given  breadth,  a  degree  for  example,  is 
proportional  to  the  cosine  of  It*  latitude  ;  and  the  effect 
of  a  single  ray  in  con»equence  of  It*  oblique  Impact  is 
diminished  also  In  proportion  to  the  cosine  of  the  latitude  ; 
the  diminution  of  the  mean  temperature,  therefore,  in 
going  from  the  equator  to  the  poles,  must  be  propor- 
tional to  the  square  of  the  cosine  of  the  latitude.  It 
hence  follows  that  the  variations  of  the  mean  temperature 
must  be  most  rapid  about  the  middle  latitude  of  45-'  ;  and 
this  result  of  theory  agrees  perfectly  with  observation. 
Within  the  temperate  xonc  tne  character  of  the  climate 
ftiAii^et  rapidly,  Thus  in  the  loutii  ol  1  ranee  and  In 
Italy,  nearly  under  the  46th  parallel,  the  region  of  the  vine 
is  found  contiguous  to  that  of  the  olive  and  fig-tree.  On 
the  other  hand,  very  little  increase  of  heat  is  observed  from 
the  tropic  to  the  equator  ;  and  at  the  other  extremity  of 
the  arc,  from  the  arctic  circle  to  the  highest  latitude  that 
hu  been  reached,  the  intensity  of  cold  is  not  greatly 
augmented.  The  law  of  the  square  of  the  cosine  gives  a 
variation  of  only  al>out  eight  degrees  of  Fahrenheit  s  scale 
from  the  polar  circle  to  the  pole.  In  the  system  of 
climates  of  western  Europe,  the  mean  temperature  at 
the  latitude  of  45w  is  about  13°  or  l3ftyof  the  centigrade 
■rale  (55-'  to  S6°  of  Fahrenheit).  The  mean  temperature 
under  the  equator  ought  therefore  to  be,  by  the  theory, 
or  27°  (centigrade) ;  and  at  any  other  place  it  will  be 
found  by  multiplying  the  constant  number  2?  into  the 
square  of  the  cosine  of  the  latitude. 

£jff?ct  of  Altitude.  —  That  a  greater  degree  of  cold 
prevails  in  the  upper  regions  of  the  atmosphere  than  at 
low  levels  would  be  manifest  by  the 


be  more  rapid  above  the  sloping  tides  of  a  conical  moun- 
tain than  over  a  cordillera  which  presents  plains  of 
great  magnitude  elevated  In  stages  above  one  another. 
Nevertheless  at  great  altitudes  the  disturbing  influences 
of  these  causes  Deeomes  insensible,  and  a  very  consi- 
derable degree  of  uniformity  in  the  temperature  con- 
stantlyprevalls.  In  the  torrid  zone,  Humboldt,  from  a 
mean  of  many  observations,  found  that  between  the 
altitudes  of  3000  and  5WX)  metres  v-10  and  19,000  feet)  an 
increase  of  elevation,  amounting  to  l'jl'4  metres,  pro- 
duced a  diminution  of  1°  of  the  centigrade  thermometer. 
This  corresponds  to  34'*  English  feet  lor  lu  of  Fahrenheit, 
Professor  Leslie  (Kncy.  lint.  art.  "Climate")  estimate! 
that  the  diminution  of  temperature  of  1°  of  Fahrenheit's 
-i  a!r  corresponds  to  an  ascent  of  300  feet.  Dut  this  will 
hold  true  only  of  moderate  elevations.  At  the  altitudes 
of  1  mile,  2  miles,  3  miles,  4  miles,  and  ft  miles,  the  in- 
crease of  elevation  corresponding  to  1°  Fah.  will  be  re- 
spectively tfJS.  277.  252,  223.  and  1H2  feet.  The  allowance 
of  lu  of  Fah.  for  every  100  yards  of  ascent  is,  however,  a 
rule  of  easy  recollection,  and  In  ordinary  cases  may  bo 
taken  as  a  sufficient  approximation. 

Configuration.  —  The  form  of  the  limits  of  any  large 
mass  of  land  as  determined  by  its  contact  with  the 
ocean,  that  Is  to  say,  the  greater  or  less  extent  of  coast 
it  possesses  in  proportion  to  its  area,  exercises  a  consi- 
derable influence  on  the  climate.  The  small  amount 
of  variation  in  the  temneraturc  of  the  ocean  tends  to 

aualizc  the  periodic  distribution  of  heat  among  tho 
fferent  seasons  of  the  year,  and  the  proximity  of  a  great 
mas*  of  water  moderates  by  its  action  on  the  winds  the 
heat  of  summer  and  the  cold  of  winter.  Hence  the 
great  contrast  between  the  climate  of  Islands  and  coasts, 
and  the  climate  of  the  Interior  of  vast  continents.  Europe 
presents  a  remarkable  example  of  this  contrast.  From 
Orleans  and  I'aris  to  London,  Dublin,  Edinburgh,  and 
even  farther  north,  the  mean  temperature  of  the  year 
decreases  very  little,  notwithstanding  the  increase  of 
latitude  ;  while  in  the  eastern  part  of  the  Continent  each 
degree  of  latitude,  according  to  Humboldt,  produce*  a 
variation  of  l  ly  Fah.  In  the  mean  temperature.  A 
email  island,  a  tongue  of  land,  or  an  indented  coast,  in 
contact  with  a  great  mas*  of  water,  which  preserves  In 
winter  a  considerable  portion  of  the  heat  acquired  du- 
ring the  summer,  possesses  a  more  moderate  climate, 
milder  winters,  and  fresher  summer*,  and  in  the  higher 
latitudes  a  somen  hat  higher  mean  temperature,  than  the 
interior  of  great  continuous  masses  of  land  under  the 
same  latitude.  The  diminution  of  the  mean  annual  tem- 
perature from  the  western  shores  of  Europe  to  ttcyond 
the  meridian  of  the  Caspian  is  remarkable.  Amsterdam 
and  Warsaw  are  situated  very  nearly  under  the  same 
parallel  of  latitude,  that  of  the  first  being  52-'  22',  and  that 
I  of  the  second  52D  14';  but  the  mean  annual  temperature 
of  Amsterdam  is  53*4°  Fah.,  while  that  of  Warsaw  is  only 
46-4H°.  The  latitude  of  Copenhagen  is  .V»°  41',  and  that 
of  Kasnn  55°  4h'  ,  but  the  mean  annual  temperature  of 
Copenhagen  is  4V7-,  that  of  Kasan  37  The  climate 

of  a  country  is  influenced  not  only  by  its  horizontal 
configuration,  but  also  by  its  relief,  or  vertical  confi- 
guration. Mountains  affect  the  climate  of  the  adjacent 
plains  in  various  way*  —  by  the  reverberation  of  heat 
from  naked  rock* ;  by  affording  shelter  from  certain 
predominating  winds  ;  and  by  giving  rise  to  descending 
current*  of  cold  air  from  tne  higher  regions  of  the 
atmosphere,  in  consequence  of  the  disturbance  of  the 
equilibrium  of  heat  produced  by  the  radiation  from 
their  sides  and  summits.  The  local,  exjtosure  of  a 
country  also,  or  its  inclination  to  or  from  the  equator, 
which  may  be  Included  under  the  title  configuration,  has 
a  powerful  influence  on  its  mean  annual  temperature. 
Generally  speaking,  the  local  exposure  is  connected  with 
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and  depend*  upon  the  position  of  the  mountain  chains, 

and  both  conspire  to  Increase  or  diminish  the  mean  tem- 
perature at  the  same  time.  For  example,  when  the 
general  inclination  of  an  extensive  tract  of  country  is 
towards  the  south,  the  northern  side  is  bounded  by  ranges 
of  mountain-  ;  so  that  while  the  sun's  rays  fall  upon  it  at 
a  less  oblique  angle,  it  is  sheltered  from  the  cold  winds 
blowing  from  a  higher  latitude. 

Climate  of  Europe.  —  In  a  general  view,  Europe  may 
be  regarded  as  a  peninsular  prolongation  of  the  ancient 
continent,  broken  and  intersected  by  numerous  arms  of 
the  ocean,  and  by  Inland  seas.  The  predominating  winds 
are  from  the  west ;  and  these,  for  the  whole  of  the  western 
portion,  are  sea  winds,  greatly  softened  by  blowing  over 
a  mass  of  water,  of  which  the  superficial  temperature, 
eren  In  the  month  of  January,  at  the  parallels  of  45°  and 
50°,  does  not  fall  below  48^ and  81°  of  Fahrenheit  It 
is  placed  directly  north  of  an  immense  tract  of  tropical 
land  (Africa  and  Arabia),  which  by  its  diurnal  radiation 
contributes  powerfully  to  elevate  the  temperature.  On 
the  northern  side  the  cold  belonging  to  the  latitude  U 
mitigated  by  numerous  favourable  circumstances.  A 
very  small  portion  of  land  lies  within  the  polar  circle ; 
and  the  whole  of  the  northern  extremity  is  separated  from 
the  polar  Ice  by  a  zone  of  open  sea,  the  temperature  of 
which  Is  maintained  at  a  considerable  eleTation  in  conse- 
quence of  its  communication  with  the  Atlantic  ocean,  and 
of  the  existence  of  the  gulf  stream,  which  conveys  a 
portion  of  the  temperature  of  the  gulf  of  Mexico  into  the 
polar  seas. 

Climate  of  Asia  The  circumstances  which  contribute 

to  render  the  climate  of  Europe  mild  and  temperate  are 
nearly  all  reversed  in  respect  of  Asia.  Its  northern 
boundary  extends  beyond  the  parallel  of  70°.  and  in  some 
places  reaches  to  7-'>J.  In  every  part  it  extends  to  the 
winter  limit  of  the  polar  Ice.  and  oidy  a  very  narrow  lone 
of  water  Is  Interposed  between  the  Ice  and  the  land  during 
the  short  summer  of  these  high  latitudes.  The  north 
winds,  not  obstructed  by  any  chain  of  mountains,  blow 
with  unmitigated  severity  over  an  icy  plain,  extending 
northward  to  the  pole,  and  eastward  to  the  point  of 
maximum  cold,  which  appears  to  be  situated  near  the 
meridian  of  Behring's  straits.  The  refrigerating  in- 
fluence of  these  winds  is  not  counteracted  by  arid  deserts 
on  the  southern  side  of  the  continent.  From  the  meridian 
of  the  Ourals  to  that  of  Cape  Tchoukotski,  through  140 
degrees  of  longitude,  there  is  no  land  under  the  equator, 
excepting  the  inconsiderable  portion  formed  by  the 
islands  of  Sumatra,  Borneo,  Celebes,  and  Gilolo  ;  conse- 
quently the  Asiatic  countries  situated  in  the  temperate 
zone  are  not  warmed  by  ascending  currents  of  heated 
air,  such  as  those  which  rise  from  the  deserts  of  Africa 
and  are  so  beneficial  to  Europe.  The  position  of  the 
mountain  chain*  and  the  general  elevation  of  the 
•  also  powerfully  contribute  to  diminish  the  tem- 
c.  The  Himalaya  and  Kuen-lun,  through  a  great 
of  the  continent,  present  an  effectual  barrier  to 
i  winds  which  come  from  the  equator.  Elevated 
Dups  of  lofty  mountains  accumulate,  and 
preserve  the  snow  till  late  in  the  summer,  and  give 
rise  to  descending  currents  of  air  which  cool  down  the 
re  of  the  circumjacent  countries.  Lastly, 
bounded  on  the  western  side  by  Europe,  the 
or  predominating  winas  are  land  winds  for  the 
greater  part  of  the  continent,  and  their  severity  is  in- 
creased by  the  great  enlargement  of  the  land  towards 
the  north.  ( Humboldt,  Fragment  Asiatiques  ;  DanieW$ 
Meteorological  Essays ;  Murray's  Ency.  of  Geography.) 

CLI'MAX.  (Or,  *A/*s«L  gradation.)  In  Rhetoric, 
a  figure  by  which  several  propositions,  or  several  objects, 
are  placed  before  the  mind  ofthc  hearer  or  reader  in  such 
an  order  that  the  proposition  or  object  calculated  to 
produce  the  least  impression  shall  strike  it  first,  and  that 
the  rest  shall  follow  In  regular  gradation.  Anti-climax 
is  the  converse  figure,  in  which  the  Ideas  sink  In  suc- 
cession. This  forms  a  principal  cause  of  that  vice  of 
composition  of  which  so  many  ludicrous  illustrations 
have  been  given  under  the  name  of  Bathos. 

CLINAN'THIUM.  (Gr.  ssKitn,  abed,  and  **$h.  a 
flower.)  A  term  used  to  express  the  receptacle  of  a  com- 
posite plant.  It  Is  the  dilated  apex  of  a  flowering  branch 
covered  over  by  small  flowers  enclosed  within  an  in- 
volucre. 

CLI'NICAL.  (Gr.  mkirn.)  This  term  is  generally 
used  medically ;  a  e Unicoi  lecture,  for  Instance,  is  the 
Instruction  which  the  teacher  gives  his  pupil  at  the 
bedside  of  the  patient. 

CLI'MIUM.  (Gr.  *X/»»t.)  A  term  occasionally  used 
in  botany  to  denote  the  summit  of  a  floral  branch,  of 
which  the  carpella  arc  the  termination.  It  is  the  same 
as  the  torus  ot  the  modern  French  school,  and  one  of  the 
parts  called  receptacle  by  Llnnscus,  as  in  the  strawberry. 

CLl'KKKKS.    See  Bbicks. 

CLl'NOID.    (Gr.  and  ui»t,  likeness.)  This 

term  has  been  Improperly  applied  to  certain  processes 
pf  the  sphenoid  bone. 

CLINO'METER.   (Gr.  «W,  /  bend,  and  y.tr<»,  a 


the 


CLOUD. 

measure.)    An  Instrument  for  measuring  the  dip  of 

mineral  strata.  (('Scot.  Trans,  vol.  iii.) 

CLI'O.  (Or.  *ku»,  /  celebrate.)  In  Mythology,  tlio 
muse  who  was  usually  supposed  to  preside  over  history/, 
though  she  sometimes  invaded  the  province  of  her  sister 
Calliope,  the  goddess  of  epic  poetry.  In  his  magnificent 
ode  (  Book  1.  Ode  12.)  addressed  to  Augustus,  Horace 
invokes  Clio  as  the  patroness  of  the  flute  or  the  lyre,  or 
In  other  words  of  lyric  poetry  :  — 


Ourin  »lmro  wit  h«ro«  Itt«  rcl 
Tlt>i»  >oimi  crlctr*  ,-,  Clio,  Ajc. 

Clio.  In  Zoology,  applied  by  Linna>us  to  a  genus  of 
Vermes,  and  by  Cuvier  to  a  genus  of  Pteropodous  MoU 
lusks  ;  one  sj>ecies  of  which,  the  Clio  borealis,  about 
in  the  northern  seas ;  and  although  not  exceeding 
inch  in  length,  it  forms  a  great  proportion  of  the 
of  the  whah-bonc  whale,  Balarna  mysticetut. 

CLOA'CA.  (Lat.)  The  excrementory  cavity  In 
which.  In  birds,  reptiles,  many  fishes,  and  some  mammals, 
the  Intestinal  canal,  urinary  ducts,  and  genital  passages 


CLOCK.   Sec  Hohology. 
CLOI'STBH     (Lat.  claustrum.)    In  Ar 
an  arcade  or  colonnade  round  an  open  court. 
CLOSE.    In  Music.   See  Cadence. 
Closk.    A  small  field,  enclosed  or  hedged  about. 
CLO'SE-HAULED  ;  that  Is.  the  tacks  close  down,  the 
sheets  aft,  the  yards  braced  sharp  up,  and  the  bowline* 
hauled,  the  ship  making  her  progress  as  near  the  direction 
of  the  wind  as  she  can. 

CLO'SERS.  In  Architecture,  the  pieces  (or  bats) , 
less  or  greater  than  half  a  brick,  that  are  used  to  close  In 
the  end  of  a  course  of  brickwork.  In  English  as  well  as 
Flemish  boud  (see  Bond),  the  length  of  a  brick  being  but 
nine  inches,  and  its  width  four  Inches  and  a  half,  In  order 
that  the  vertical  joint  may  be  broken  at  the  end  of  the  first 
stretcher,  a  quarter  brick  (or  bat)  must  be  Interposed  to 
preserve  the  continuity  of  the  bond  ;  this  Is  called  a  qu<cn 
closer.  A  similar  preservation  of  the  bond  mar  be  ob- 
tained by  inserting  a  three-quarter  bat  at  the  angle  in  the 
stretching  course  ;  this  is  called  a  king  closer.  In  both 
cases  a  horizontal  lap  of  two  inches  and  a  half  is  left  for 
the  next  header. 

CLOUD.  A  visible  mass  or  collection  of  minute  par- 
ticles of  water  suspended  in  the  atmosphere.  Clouds 
differ  from  fogs  or  mists  only  In  occupying  a  more  elevated 
position  ;  in  all  cases  the  origin  is  the  same,  namely,  the 
vapours  which  rise  from  collections  of  water,  and  indeed 
from  the  whole  surface  of  the  earth.  These  aqueous 
vapours  are  condensed  In  the  higher  and  colder  regions 
of  the  atmosphere,  and  thus  love  their  transparency  and 
become  visible.  Clouds  differ  very  greatly  in  respect  of 
form,  magnitude,  density.  Ac.  These  differences  depend 
on  the  quantity  of  vapour  of  which  they  are  composed, 
and  the  situations  which  they  take  as  they  unite  with  one 
another  ;  and  are  determined  in  a  great  measure  by  the 
direction  and  velocity  of  the  motion  communicated  to 
them  by  the  wind.  The  height  at  which  they  float  in  the 
atmosphere  is  determined  by  their  specific  gravity,  and 
consequently  varies  with  their  density.  Thin  light  clouds 
are  observed  higher  than  the  summits  of  the  loftiest 
mountains,  while  those  which  are  dense  and  thick  rise 
only  to  a  small  distance  above  the  surface  of  the  earth. 
It  Is  very  difficult  to  determine  their  average  elevation  : 
It  Is  supposed  to  be  between  two  and  three,  miles,  but  It 
varies  at  different  times  of  the  year. 

Clouds  were  distributed  by  Mr.  Luke  Howard  into 
three  primary  formations,— the  Cirrus,  the  Cumulus,  and 
the  Stratus.  But  besides  these  he  admitted  four  other 
varieties, — the  Cirro-cumulus,  the  Cirro-stratus,  the  Cu- 
"i ui, i- stratus,  and  the  Cumulo-eirrostratus  or  Simbus. 
The  Cirrus  consists  of  fibres  or  curling  streaks,  which 
diverge  in  all  directions.  It  occupies  the  highest  region, 
and  is  frequently  t'ie  first  cloud  which  is  seen  after  a  con- 
tinuance of  clear  weather.  The  Cumulus  is  a  convex  ag- 
gregate of  watery  paitieles, Increasing  upwards  from  a  hori- 
zontal base,  and  a-  .mint:  more  or  less  of  a  conical  figure. 
The  Stratus  consists  of  horizontal  layers,  and  com- 
prehends /bgs  and  mists.  It  Is  the  lowest  of  the  clouds, 
its  under  surface  usually  resting  on  the  earth  or  water. 
The  Cirro-cumulus  is  intermediate  between  the  cirrus 
and  cumulus,  and  1*  composed  of  small  well-defined 
masses  closely  arranged.  The  Cirro-stratus,  intermediate 
between  the  cirrus  and  stratus,  consists  of  horizontal 
masses  separated  Into  groups,  with  which  the  sky  is  some- 
times so  mottled  as  to  suggest  the  idea  of  resemblance  to 
the  back  of  the  mackarel.  The  prevalence  of  the  cirro- 
stratus  Is  usually  followed  by  bad  weather.  The  Cumulo- 
stratus,  or  twain  cloud,  partakes  of  the  appearance  of  the 
cumulus  and  stratus  or  cirro-stratus.  The  Simbus.  or 
rain  cloud.  Is  that  Into  which  the  others  resolve  them- 
selves when  rain  falls. 

The  above  nomenclature  is  sufficiently  fanciful ;  never- 
theless it  enables  the  meteorologist  to  convey  more 
precise  ideas  in  describing  the  diversified  forms  under 
which  masses  of  clouds  present  themselves  and  their 
with  the  changes  of  the  weather.  Th.-se 
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CLOUTED  CREAM. 

fonnt  are,  however,  frequently  so  indefinite  and  shapeless, 
that  it  ii  difficult,  if  not  impossible,  to  refer  them  to  any 
o«  of  the  preoding  modification*.  A  tendency,  how- 
ever, to  one  or  other  of  them  may  in  general  be  traced. 
(Uovarifs  Arrangement  ami  Suui,mlatnrc  of  Clouds,  in 
the  lf.th  and  17th  voli.  of  the  Philosophical  Magazine; 
foster  on  Atmospheric  Phenomena  ,  Murray  $  Encyclo- 
priia  ^  Geography,  p.  108. ;  Companion  to  the  British 
Aim***- (or  IXwTltc.    See  also  Doltons  Meteorological 

^f?OU'TKD  or  CLO'TTED  CREAM 
produced  on  the  surface  of  milk  by  setting  a  pan  of 
roiik  on  a  hot  hearth  is  so  named.  It  is  chiefly  used  as  a 
lr.iA  of  entremet,  and,  when  mixed  with  new  milk,  is 
eaten  along  with  fruit  pies,  strawberries,  raspberries,  Ac. : 
:t  H  also  eaten  without  milk,  spread  on  bread. 

CLOVES.  ( 1  .at.  elavus,  a  nail. )  The  smaller  bulbs 
termed  in  the  axilU*  of  the  scales  of  a  mother  hulb,  as  in 
fraric. 

Ctovw.  The  unexpanded  flower-buds  of  the  Cary- 
epkifttus  aromaticus,  a  low  branching  tree  cultivated 
in  the  l>utcn  settlements  In  India.  The  finest  cloves  arc 
from  Ainboyna;  they  are  of  a  bright  brown  colour,  ex- 
trrmely  fragrant,  and  hot  and  acrid  upon  the  tongue  ; 
tn-v  abound  in  essential  oil.  which  may  he  pressed  nut  of 
their  pores  by  the  nail,  and  which  is  generally  obtained 
l?  distillation  with  water,  to  the  amount  of  from  |t«  to 
SJ  per  cent.  It  is  sold  in  commerce  under  the  name  of  oil 
of  cUtc*,  and  chiefly  used  In  medicine,  and  occasionally  in 
perfumery.  The  fruit  of  the  clove  iree  was  employed  In 
old  pharmacy  under  the  name  of  anthophyUi. 

C 'I, UBS    See  Societies. 

CLUB  MOSS.  {Lycopodium  davatum.)  The  seeds 
at  this  mow,  which  are  very  minute,  and  resemble  an  im- 
jolpaMe  yellow  powder,  are  used  in  theatres  to  imitate 
hjchtnlng  ;  when  thrown  across  a  flame,  they  produce  a 
ititiden  flare :  they  contain  a  peculiar  oil. 
CLUMP.  A  mass  of  trees  or  shrubs,  or  both,  generally 
and  compact  in  its  outline,  and  always  small  as 

The  word  ap- 


ompared  with  extensive  plantations.  1 
pears  to  Have  been  first  used  in  planting 
.n  tbe  time  of  the  celebrated  landscape  ga 


the  middle  of  the  18th  century.  Brown  distributed 
his  clump*  at  irregular  distances  over  the  entire  surface 
A  any  piece  of  ground  that  was  intended  to  be  made  a 
y*rk ;  surrounding  the  park  at  the  same  time  with  a 
t'  !t  of  plantation.  The  intention  of  Brown  In  planting 
thes«r  clumps  was  to  nurse  up  a  few  trees  in  each  clump, 
which  should  remain  as  groups  or  single  objects  after  all 
the  other  trees  of  the  dump  were  removed  ;  but  as  thin- 
cmg  and  the  removal  of  the  boundary  fence  of  these 
chimps  very  seldom  took  place,  they  have  grown  up  in 
most  eases  deformities  rather  than  beauties.  The  term 
clump  as  applied  to  a  plantation  has  long  since  become 
toe  of  reproach. 
Cn  wr.  The  compressed  clay  of  coal  strata. 
CLYPEA'STER.  (Lat.  clypeus.  a  buckler,  and 
•utrum,  attar.)  A  genus  of  sea-urchins  (Echinidte)  of  a 
flattened,  shield-like  form,  with  a  submarginal  vent.  This 
p.  nos  U  termed  Echinanthus  by  Klein. 

CLYPEATE.  (Lat.  clypeus.)  Shield-like :  it  is  the 
same  as  scutate. 

CLY'SSUS.  An  alchemical  name  for  the  water  ob- 
tained by  deflagrating  nitre  with  charcoal  :  the  vessels 
were  generally  burst  in  the  operation  ;  but  when  ft  suc- 
ceeded the  few  drops  of  water  obtained  were  highly 
prized  for  medical  use. 

COACE'E  VATE.  ( Lat .  con,  together,  and  acervus, 
a  heap. )  Accumulated.  A  term  applied  bv  older  physio- 
logist* to  certain  secretions  or  excretions  fong  retained. 

COADJU  TOR.  In  Ecclesiastical  matters,  the  as- 
sistant of  a  bishop  or  other  prelate  (in  seme  instances 
even  of  a  canon  or  prebeudary.  hut  the  latter  usage  was 
irregular).  These  assistants,  in  France  and  other  coun- 
tries were  instituted  by  the  pope.  A  coadjutor  was 
equal  in  rank  to  the  dignitary  whose  functions  he  might 
on  occasion  supply  ;  hence  the  coadjutor  of  a  bishop  was 
himiwlf  consecrated  a  bishop  in  parlibut  ii\fldclium. 
Tb»-  ceh  brated  Cardinal  de  Retz  was  known  by  the  title 
'»t  the  Coadjutor  of  Paris  during  the  most  active  period 
of  his  career,  having  the  administration  of  the  tem- 
poralities of  that  see,  which  belonged  to  his  uncle  the 
Archbishop  de  Reti.  Coadjutors  usually  succeeded  their 
principals  in  their  dignities ;  and  hence  arose  an  abuse 
which  tended  towards  making  ecclesiastical  dignities 
hereditary,  nephews  and  other  relatives  of  bishops 
being  named  their  coadjutors.  The  institution  of  coad- 
'  itors  to  bishoprics  is  preserved  by  the  French  concordat 

-•f  1*01. 

COA'DUNATE.  (Lat.  con,  ad,  and  una,  together.) 
Two  or  more  parts  joined  together. 

COAL.  (Germ,  kohle.)  This  highly  important  sub' 
stance  is  found  In  beds  or  strata  in  that  group  of  the 
secondary  rocks  which  includes  the  red  sandstone  and 
rri'.ur,-  v.:>  limestone  formations,  and  which  i-  <ninm<>u)y 
ealled  the-  carboniferous  group,  or  coal  measures.  From 
the  jteculiaritics  of  their  deposition  they  are  often  spoken 


COBALT. 

of  under  the  names  of  coal  basins,  and  coalfields.  There 
are  two  or  tb/ec  points,  and  those  of  much  theoretical 
importance,  respecting  the  origin  of  coal,  on  which  geo- 
logical authorities  are  nearly  unanimous.  The  one  Is, 
that  our  present  coal  is  exclusively  of  vegetable  origin, 
formed  apparently  from  the  destruction  of  vast  forests  ; 
and  the  prodigious  quantities  of  timber  drifted  by  some 
of  the  great  rivers  of  the  world  Into  the  present  ocean 
render  it  not  improbable  tiiat  n  similar  formation  may 
now  be  carrying  on  in  the  depths  of  certain  parts  of  the 
sea.  Secondly,  from  the  nature  of  the  preserved  vege- 
tables it  appears  probable  that  the  climate  of  these  parts 
was  not  merely  tropical,  but  ultratropical.  It  may  also 
be  inferred  that  the  coal  strata  were  deposited  in  the 
neighbourhood,  and  often  probably  upon  the  verge,  of  ex- 
tensive tracts  of  dry  land  ;  for  the  trees  that  are  found  in 
coal  >trnta  are  often  like  those  of  our  submarine  forests, 
as  far  as  position  goes.  And,  finally,  thedeposits  of  coal 
appear  afterwards  to  have  lieen  elevated,  and  often  sin- 
gularly didocated  and  contorted  by  forces  acting  from 
below,  and  probably  of  a  volcanic  nature. 

In  some  coal  fields  there  are  appearances  which  justify 
the  term  coal  basin :  they  are  of  limited  extent,  fre- 
quently dip  as  it  were  to  a  common  centre,  and  consist  of 
various  l>eds  of  sandstone,  shale,  ami  coal,  irregularly 
stratified ;  and  sometimes  mixed  with  conglomerates, 
showing  a  mechanical  origin. 

That  these  deposits  have  taken  place,  and  that  the 
change  of  wood  into  coal  has  often  been  effected  under 
great  pressure,  and  often  under  pressure  and  heat,  seems 
evident  from  the  appearance  of  some  of 


the  vegetable 

masses,  and  also  from  the  manner  in  which  the  carbu- 
retted  hydrogen  escapes  in  the  form  of  blowers  and 
eructations  from  the  strata,  as  if  pent  up  In  their  cavities 
under  vast  condensation,  and  even  sometimes,  perhaps,  in 
a  liquid  form. 

Though  there  are  often  many  beds  and  seams  of  coal 
In  one  field,  it  is  seldom  that  many  of  them  arc  worked. 
They  are  generally  of  uniform  thickness  through  a  great 
extent,  but  arc  sometimes  subject  to  irregularities. 
When  less  than  two  feet  thick  they  are  seldom  worked 
to  any  great  extent.  The  nature  of  the  upper  stratum, 
or  stony  matter  of  the  roof,  is  very  Important :  If  compact, 
it  is  secure  from  falling,  and  keeps  out  water  ;  if  loose, 
the  exjiense  incurred  in  supporting  It  absorbs  the  profits 
of  the  coal. 

The  deepest  coal  mines  In  England  are  those  of  North- 
umberland and  Durham,  which  arc  worked  nearly  1000 
feet  below  the  surface.  The  thickest  bed  of  coal  Is  said 
to  be  at  Wood  Mill  Hill  colliery  in  Staffordshire,  and  to 
exceed  40  feet.  From  6  to  0  feet  is  the  average  thickness 
I  of  the  most  productive  seams.  The  coal  generally  most 
1  esteemed  is  that  of  the  northern  districts,  —  Northum- 
berland, Durham,  and  Yotkshire.  It  abounds  in  bitumen, 
softens  and  swells  in  the  fire,  and  throws  out  jets  of 
flame  ;  it  coheres,  and  therefore  burns  hollow  and  re- 
quires poking ;  it  furnishes  cinders,  and  but  little  ash. 
Most  of  the  coal  from  the  west  of  England  blazes  and 
bums  briskly,  being  much  more  easily  kindled  than  the 
other  ;  It  requires  no  poking,  because  it  has  no  tendency 
to  cake  ;  it  affords  no  cinders,  and  leaves  a  dusty  white 
ash.  i'u! m  contains  scarcely  any  bitumen  ;  it  abounds 
in  earthy  matter,  and  somewhat  resembles  bad  coke. 

Coal  is  the  most  valuable  of  all  the  mineral  substances 
from  which  Britain  derives  her  prosperity,  and,  indeed, 
mar  be  regarded  as  the  main  support  of  the  whole  system 
of  British  production.  It  fuses  the  metals,  produces  the 
steam  which  sets  the  machinery  in  motion,  and,  in  short, 
may  be  said  to  render  all  the  resources  of  this  country 
available  for  use.  The  annual  consumption  of  coal, 
throughout  the  British  Empire,  is  estimated  at  2K,!S75.O0O 
tons.  The  coal  trade  gives  occupation  to  neariy  200,000 
persons.  In  1*38,  the  total  quantity  of  coal  shipped  was 
7.190.433  tons:  of  which,  from  the  Tyne  and  Wear. 
4,628.000 ;  South  Wales.  1,228,300;  Whitehaven,  395.000. 
The  export  was  2,449.417  tons,  chiefly  to  Ireland,  France, 
the  Netherlands,  Germany,  Denmark,  British  America, 
states.  The 


and  the  United  States.  "The  Imports  into  Ixuidon  in 
1839  amounted  to  2.fi3M.2.V5  tons,  brought  by  7'i00  vessels. 

CO'BALT.  (Germ,  kobold.  a  dreil.)  A  term  applied  to 
this  metal  by  the  German  miners,  who  considered  it  unfa- 
vourable to  the  presence  of"  the  more  important  metals. 

Cobalt  is  a  brittle  metal  of  a  reddish  grey  colour  ;  iti 
specific  gravity  Is  7'8.  It  fuses  at  a  temperature  a  little 
below  that  required  for  the  fusion  of  iron.  It  is  magnetic. 
Wrhen  heated  "red  hot,  and  freely  exposed  to  air,  cobalt 
absorbs  oxygen.  Its  equivalent  number  Is  HO;  and  the 
salifiable,  or  protoxide  of  cobalt,  consists  of  30  cobalt  + 
8  oxygen  =  38  oxide  of  cobalt.  The  oxide  of  cobalt  is 
nearly  black  ;  but  when  in  the  state  of  hydrate,  or  when 
largely  diluted  by  fusion  with  glass  or  borax,  it  produces 
its  characteristic  blue  colour  -,  and  as  this  colour  is  per- 
manent at  very  high  temperatures,  it  I*  an  invaluable 
article  in  tbe  manufacture  of  porcelain  and  pottery,  all 
theblue  colours  of  which  are  derived  from  oxide  of  cobalt. 
When  fused  witli  glass  it  communicates  a  blue  tint 
without  impairing  its  transparency.   A  very  deep  blue 


Digitized  by  Google 


COBBLES. 

glass  or  this  kind  when  finely  powdered  acquire*  a  pale 
and  brilliant  colour,  and  is  called  tmalt.  Impure  oxide 
or  cobalt  U  known  in  commerce  under  the  name  of 
xaffre.  Cobalt  ti  said  by  Stroineyer  to  cxht  in  all 
meteoric  iron,  although  in  very  small  quantity.  In  its 
ores  it  is  always  associated  with  arsenic,  and  xafl're 
1«  prepared  by  roasting  these  native  arseniurets  of  co- 
balt. 

CO'BBLES.  Lumps  of  coal  from  the  sice  of  an  egg 
to  that  of  a  football. 

COBI'TIS.  (Lat.  cobio.  a  gudgeon.)  A  genus  of 
soft-finned  fishes,  belonging  to  the  Cyprinidw  or  carp 
family  ;  and  characterized  by  a  small  head  ;  an  elongated 
body ;  the  skin  covered  with  small  scales  ;  ventral  fins 
placed  far  backwards,  with  one  small  dorsal  (in  above 
them  ;  mouth  small  and  toothless ;  gill-openings  very 
small,  and  with  three  ray*.  Of  this  genus  the  loche  <  Cobitit 
barbatula)  inhabits  the  clear  running  streams  of  Britain. 
The  pond  loche  ( Cobitit  /ostitis  I  is  a  larger  species.  It  is 
remarkably  sensitive  to  atmospheric  changes,  and  when 
confined  In  a  glass-globe  may  be  observed  to  sink  to  the 
bottom  in  a  state  of  quiescence  when  the  weather  is  cold 
an  1  gloomy ;  but  In  boisterous  weather  It  comes  to  the 
surface  and  swims  about  with  great  rapiditv.  It  also 
swallows  air.  which  It  discharges  from  the  vent,  partly 
converted  into  cart>onlc  acid  gas. 

C(yiiI,K.  A  small  boat  or  canoe,  used  chiefly  on  the 
rivers  and  lakes  of  Wales,  and  the  borders. 

CO'B-WALLS.  Walls  formed  of  mud  mixed  with 
straw  ;  not  uncommon  in  some  districts  of  England. 
The  best  cob-walls  are  In  Somersetshire. 

COCCINE'LLA.  (Dim. of  Lat.  cocdnui,  crimson.)  A 
genu*  of  Trimerous  Coleopterous  Insects,  including  many 
small  species,  usually  ornamented  with  scarlet  spots,  and 
familiarly  known  as  lady-birds,  lady-cows,  he.  In  France 
those  small  lieetles  are  dedicated  to  the  Virgin,  and  called 
Betes  de  la  Vlerge.  They  are,  in  fact,  of  great  service 
to  the  agriculturist,  and  especially  to  the  hop-grower  ;  for 
they  destroy  the  Ajthides,  or  plant-lice,  in  vast  numbers, 
feeding  on  them  both  In  the  larva  and  perfect  state. 

CO'CCOLITE.  (Gr.  *•***,  a  grain,  and  Xi8*, 
ttosw. )    A  mineral  of  a  concretional  or  granular  texture. 

COCCOO'N.  The  silken  case  which  the  larvae  of 
certain  insects  spin  for  the  purpose  of  a  covering  during 
the  period  of  their  metamorphosis,  and  which  some 
spiders  prepare  as  a  protection  to  their  ova  during  the 
development  of  the  young.  The  cod  or  coccoon  of  the 
silk-worm  is  a  well-known  example  of  the  most  valuable 
of  thf*n?  production s ■ 

COCCULUS  INDICUS.  The  fruit  of  the  Mcni- 
tpcrmnm  coccutut.  Imported  from  the  Hast  Indies.  It 
contains  a  poisonous  principle,  which  has  been  termed 
picn>(oxia.  It  1s  often  used  to  poison  fishes :  a  few 
handful*  of  it  ground  Into  coarse  powder,  and  thrown 
into  a  pond,  bring  the  fish,  in  the  course  of  a  few  hours, 
to  the  surface  in  an  intoxicated  or  poisoned  state  ;  but 
if  quickly  removed  into  fresh  water,  they  recover.  It  is 
s  mu  tinies  added  to  ale  to  increase  its  stupefying  quality. 

CO'COUM.  (dr.  max***. a  pomegranate  stone.)  A  term 
Invented  by  Gtertner  to  denote  a  pericarp  of  dry  clastic 
pieces  or  cocci,  as  in  Dlosnia,  tkc. 

COTCl'S.  (i,at.  coccus,  scarlet  cloth.)  A  name 
gisrn  by  [.lumen*  to  a  genus  of  llemlpterous  Insects.  In- 
cluding the  Mexinn  species, the  cochineal  Insect  (Coccus 
cacti.  I.  ).  which  feeds  on  Cactat,  and  which  affords  the 
well-known  fine  red  dve. 

CtVCIIINIvAL.  The  Coccus  cacti.  This  valuable 
Imert  was  fir»t  introduced  Into  I'* n rope  about  the  year 
15'i3.  It  Is  Imported  from  Mexico  and  New  Spain.  It 
feeds  on  scleral  species  of  cactus.  It  Is  small,  rugose, 
and  of  a  deep  mulberry  colour.  They  are  scraped  from 
the  plants  into  bags,  killed  by  boiling  water,  and  dried  in 
the  sun.  Those  are  preferred  which  are  plump,  of  a 
peculiar  silvery  appearance,  and  which  vield  a  brilliant 
crimson  when  rubbed  to  powder.  Cochineal  is  some- 
times adulterated  by  the  admixture  of  a  manufactured 
article  composed  of  coloured  dough.  This  is  detected  by 
the  action  of  boiling  water,  w  hich  dissolves  and  disin- 
tegrates the  Imitation,  but  has  little  effect  upon  the  real 
insect.  The  principal  component  of  cochineal  is  a  pe- 
culiar colouring  matter,  which  has  been  called  carminium 
and  cochinclia.  It  is  ohtained  by  digesting  the  powder  of 
cochineal  first  In  ether,  which  tak«  s  up  fat,  and  then  in 
alcohol,  which  dissolves  the  cochinelia.  Acids  change 
Its  colour  from  crimson  to  an  orange  red,  and  alkalies 
turn  it  violet.  When  mixed  with  recently  precipitated 
aluminous  earth,  it  forms  a  beautiful  lake.  Cochineal 
yield*  a  brilliant  scarlet  dye.  which  is  produced  by  fixing 
thp  colouring  matter  of  the  insect  by  a  mordant  of  alumina 
and  oxide  of  tin,  and  exalting  the  colour  by  the  action  of 
iupertartrate  of  potash. 

CO'CHLEAN.  (I.at.  cochlear,  a  spoon.)  A  term 
used  In  describing  the  .-estivation  of  a  flower,  to  express 
one  piece  being  larger  than  the  others,  and  hollowed  like 
«  helmet  or  bowl,  covering  all  the  others,  as  in  Aco- 
nitnm.  Ac. 

COCHLEAHE.   A  spoon  ;  the  bowls 
2U 


CODETTA. 

formerly  made  of  the  shape  of  a  cockle-shell,  and  often 
fluted. 

COCHLEA'TE.  (Lat.  cochlea,  a  thcU,  a  cockle.)  A 
term  used  In  describing  the  general  form  of  bodies,  to  de- 
note any  that  are  twisted  in  a  short  spire,  so  as  to  resemble 
the  convolutions  of  a  snail-shell ;  as  the  pod  of  Mcdicago 
mxhlcata.  It  alio  means  a  concave  body  lixc  that  of  one  of 
the  valves  of  a  cockle-shell,  as  in  Epidendrutn  cochlea:  u  in. 

CO'CKET.  In  Commerce,  a  scroll  of  parchment, 
signed  and  delivered  by  the  officers  of  the  custom-house 
to  merchants  upon  entering  their  goods,  to  certify  that 
their  merchandise  is  customed  and  may  be  discharges!. 

CO'CKLE-OAST.  That  part  of  a  hop-kiln  or  oast 
where  the  fire  is  made. 

CO'CK-LOFT.  The  highest  loft,  or  garret.  In  any 
building. 

CO'CKNEY.  A. 
of  London.  Various  derivations  have 
this  word,  aU  of  which  are  more  distinguished  for  inge- 
nuity than  probability.  But  whatever  may  be  the  origin 
of  the  term.  Its  antiquity  cannot  be  disputed,  as  It  is 
mentioned  in  some  verses  generally  aUributed  to  Hugh 
Bagot,  Earl  of  Norfolk,  in  the  reign  of  Henry  II. :  - 

Were  I  in  mj  ca.Ui-  at  Hnngrr, 
I.' (Km  the  rltrr  of  \V»T*Tne> , 

I  wuuM  ne  care  fur  the  king  of  Cocksnej  (I.  t.  of  London ). 

CO'CK-PIT.  The  after  part  of  the  orlop  deck,  or 
deck  below  the  lower  deck,  and  altogether  below  the 
water.  Here,  In  llnc-of-battle  ships,  are  the  cabins  of 
several  of  the  officers.  The  cock-pit  is  appropriated  to 
the  use  of  the  wounded  in  time  of  action.  There  is  aWi 
a  fore  cock-pit  in  the  fore  part  of  the  ship,  and  sometimes 
an  after  cock-pit. 

Cock-Pit  is  the  name  given  to  the  place  where  game 
cocks  fight  their  (tattles.  The  room  in  Westminster  in 
which  her  Majesty's  privy  council  hold  their  sittings  it 
called  the  cock-pit,  from  its  having  been  the  site  of  what 
was  formerly  the  cock-pit  belonging  to  the  palace  at 
Whitehall. 

COCY'TUS.  (Gr.  nmxvrit,  lamentation  :  from 
/  bewail. )  In  Mythology,  the  river  of  Lamentations, 
which  was  one  of  the  streams  that  washed  the  shores  of 
the  mythological  hell,  and  prevented  the  imprisoned  souls 
from  returning  to  the  earth.  Milton  alludes  to  it  thus 
(Par.  Lott,  book  H.):  — 


Coortus  nairwd  ofl 


,1osk1 


CO'DA.  (It.  coda,  a  tail.)  In  Music,  the  passage  at 
the  end  of  a  movement  which  follows  a  lengthened  per- 
fect cadence.  In  some  cases  It  consists  of  merely  one 
phrase,  In  others  It  Is  carried  to  a  great  extent.  At  the 
conclusion  of  a  canon  or  fugue,  it  often  serves  to  end  the 
piece  which  might  otherwise  be  carried  on  to  infinity. 

COOE  (from  the  Latin  ct>dcx,  a  manuscript),  sig- 
nifies, in  the  language  of  jurisprudence,  any  collection 
of  laws  digested  and  reduced  Into  an  orderly  arrangement, 
whether  by  public  authority  or  by  the  private  labour  of 
learned  men.  But,  in  the  ordinary  sense,  the  word 
Code  is  onlv  used  to  signify  a  compilation  of  laws  by  au- 
thority. Five  collections  of  itoman  haw  are  designated 
by  the  title  of  codct : —  that  of  Sextos  Paplrius,  which  only 
exists  in  fragments  discovered  by  various  authors,  but 
which  contained  the  laws  of  the  Koman  kings  ;  the  Gre- 
gorian, the  compilation  of  an  unknown  author,  about  the 
reign  of  Constantine ;  the  Hermogenlan,  of  which  the 
author  Is  also  doubtful,  and  the  date  nearly  the  same ; 
the  Theodosian,  framed  under  the  order  of  the  emperor 
Theodosius  the  younger,  and  containing  the  constitutions 
of  the  emperors  from  the  time  of  Constantino  to  his  own 
(from  which,  until  the  greater  works  of  Justinian  became 
publicly  known  in  modern  Europe,  the  jurisconsults  of 
the  dark  ages  drew  the  greater  part  of  their  knowledge 
of  Itoman  law) ;  and.  Lastly,  that  of  Justinian,  a.  n.  5ay. 
Of  the  codes  of  law  now  recognised  in  modern  states  the 
most  remarkable  are,  In  order  of  time  —  the  code  of 
Frederic  the  Great  of  Prussia;  that  of  Catherine  of 
Russia,  confined  to  criminal  jurisprudence ;  that  of  Jo- 
seph II.  of  Austria ;  and  the  Code  Napoleon  in  Franco. 
This  title,  though  sometimes  given  In  general  language  to 
all  the  digests  of  law  made  under  that  emperor,  is  appro- 


priated I 
the  Cod 


to  the  greatest  of  his  works, 
ct  for  this  code  was  drawn  up. 


Code  Civil.  The  project  I 
In  ISO!,  by  five  commissioners,  by  them  reported  to  the 
Court  of  Cassation,  and  thence  carried  to  the  Conscil 
d'Etat :  In  that  body  it  was  fully  discussed,  clause  by 
clause.  Besides  the  Code  Civil,  the  written  French  law- 
comprises  five  other  codes;  vli.  the  Code  Penal;  the 
two  Codes  of  Procedure,  civil  and  criminal ;  the  Code  de 
Commerce  ;  and,  finally,  the  Code  Forestier,  or  collect  Ion 
of  laws  relative  to  the  administration  of  the  woods,  pub- 
lished In  1H27  under  Charles  X. 

CODE' I  NE,  or  CODEIA.  (Or.  «»W  the  poppy  head.) 
An  alkaline  substance,  discovered  !n  1H3JI  by  Hoblquet  in 
opium.    It  was  at  fir^t  confounded  with  morphia. 
CODE'TTA.   (Dimin.  of  coda.)   In  Music,  • 
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CODEX.  1 

which  connects  one  section  with  another,  and  not 
composing  part  of  a  regular  section. 

I'O'DKX.  A  manuscript:  in  itsoriginal  sense  (Latin) 
tbeiuner  bark  of  a  tree,  w  hich  was  used  fur  the  purposes 
<4  writing.  The  word  was  thence  transferred  by  the 
Romans  to  signify  a  piece  of  writing,  on  whatever  mate- 
rial;  e.g.  with  the  stylus  on  tablet*  lined  with  wax,  or  on 
i  roll  of  parchment  or  paper.  In  modern  Latin,  a  manu- 
script volume.  Code*  rescript**  or  palimjysestu*  is  a 
B&aousoript  consisting  of  leaves,  from  which  some  earlier 
wribag  has  been  erased  in  order  to  afford  room  for  the 
lavrtioo  of  more  recent.  Many  such  codices  exist ;  and 
from  the  imperfect  nature  of  the  erasing  process,  the 
earlier  writing  has  in  some  instances  been  restored.  Con- 
siderable fragments  of  classical  works,  previously  con- 
wdered  as  lost.  liave  Ijeen  thus  recovered  by  the  Alwtc 
Mai  from  among  the  contents  of  the  Arabrosian  Library 
at  Milan. 

CODICIL.  (Lat.  codicillus,  diminutive  of  codex,  a 
manuscript  )  In  Law,  an  addition  or  supplement  to 
a  will,  fur  the  purpose  of  altering,  explaining,  or  adding 
to  its  contents.  Of  codicils,  as  of  wills,  the  latter  prevails 
sberc  it  contains  provisions  contradictory  to  those  of 
a  forrarr.  By  the  recent  Wills  Act  (1  Met.  e.  26.),  every 
be  executed  in  the  same  manner  as  is 
requisite  In  the  case  of  a  will  ;  viz.  signed 
l»  the'testator  in  the  presence  of  two  witnesses  at  one 
lime.    See  Will. 

COEFFICIENT.  In  Algebra,  a 
quantity  prefixed  as  a  multiplier  to  a 
known  quantity.  Thus,  in  the  equation  a  m  +  6  b  *o  mm  o, 
»  »  the  multiplier  or  coefficient  of  /«,  and  6  A  is  the  co- 
efficient o{  x».  When  no  number  or  coefficient  is  pro- 
fited, unity  or  1  is  understood.    See  Equation. 

ClELACA'NTHIILE.     (Or.  hoUote.  and 

«Mt4*f ,  a  spine.)  A  family  of  Ganoid  fishes  in  the  system, 
of  Agassis  ;  so  called  on  account  of  the  species  composing 
ix  being  armed  with  hollow  spines.  The  following  inte- 
rrstiiig  fossil  genera.  lloloptychius  and  Ca-lacanthu*  pro- 
per, belong  to  this  family. 

CIE'LELMPNTHA.  (Or.  m*Xmt,  and  Ia^**,  a 
wrm.)  The  name  of  a  class  of  Entozoa,  including 
part  of  the  cavitary  intestinal  worms  of  Cuvier,  or  those 
stticfa  are  characterized  by  having  an  alimentary  canal 
contained  in  a  distinct  abdominal  cavity. 

CtELFASTINE.  A  mineralogical  name  of  tulphatt 
tfttrontia  (from  its  blue  tint). 

ClE'LIAC.  (Or.  ««Am,  the  belly.)  A  painful  species 
of  diarrbcea  has  been  by  tome  medical  writers  called  the 
(a  Lac  pa*  %  ton.  The  caellac  artery  is  the  first  branch  of 
the  aorta  in  the  abdomen.  * 

C<EN A'CL'LUM.  (Lat.)  In  ancient  Architecture, 
the  eating  or  supper  room  of  the  Romans.  In  the  early 
periods  of  the  Roman  history,  the  upper  story  of  their 
houses,  which  rarely  consisted  of  more  than  two,  seems  to 
have  been  called  by  this  name. 

CfENA'TlO.  (Lat.)  In  ancient  Architecture,  an 
irarttm-nt  for  taking  refreshment  in  the  lower  part  of 
the  Human  houses. 

COISO'BIO.    (Or.  *«»•?.  common,  and  life.) 
A  name  invented  by  the  French  botanists,  to  distinguish 
of  fruits  w  hich  consists  of  two  or  more  carpels 
at  the  apex  and  united  at  the  base,  from  the 
of  which  a  single  stylo  arises.    It  occurs  in  La- 

CUi'SOBITE.    (Or.  and  life.)  One 

who  lives  under  a  rule  in  a  religious  community,  as 
distinguished  from  an  anchoret  or  hermit,  who  lives  In 
solitude.    See  Axchoret. 

CtE'NURF,  Ca^turu*.  (Or.  ««<»»«,  and  sv^m.  a 
tail  >  The  hydatid  which  Infests  the  brain  of  sheep  is 
so  called,  because  the  dilated  cyst  is  the  common  termi- 
nation or  basis  of  attachment  of  many  heads  and  bodies. 
Thf  disease  called  M  staggers  M  is  produced  by  this  j>a- 
ra»itc. 

COTFEE.  The  berries  of  the  C<Jpa  arabica.  These, 
when  roasted,  powdered,  and  infused  in  boiling  water, 
rield  the  well-known  beverage  called  coffee.  It  is  exhi- 
larating, and  operates  upon  many  persons  as  an  aperient. 
See  Csrrtiw. 

COTFF.R.  (Sax.  corne-)  In  Architecture,  a  sunk 
panel  in  vaults  and  domes,  and  also  in  the  soffit  or  under 
ride  of  the  Corinthian  cornice,  usually  decorated  in  the 
centre  with  a  flower. 

COTFE R-D  A  M .  In  Architecture,  and  Bridgc-bulld- 
int.  a  ease  of  piling,  water-tight,  fixed  in  the  bed  of  a 
rlTcr  for  the  purpose  of  laving  the  bottom  dry  for  a  space 
large  enough  to  build  the  pier  on.  Coffer-dams  are  formed 
in  various  ways,  either  by  a  single  inclosure  or  a  double 
•  oe,  with  clay  "or  chalk  rammed  in  between  the  two  to  pre- 
nyl the  water  from  coming  through  the  sides.  They  are 
al  o  made  either  with  piles  only,  driven  close  together,  and 
uroetime*  notched  or  dovetailed  into  one  another ;  or, 
if  the  water  is  not  very  deep,  by  piles  driven  at  a  distance 
of  five  or  six  feet  from  each  other,  and  grooved  in  the 
rides  with  boards  let  down  between  them  in  the  grooves. 
In  order  to  build  In  coffcr-dama  a  very  good  natural 


COHESION, 
bottom  of  solid  earth  or  clay  is  required 


:  for  though 

1  of  the  river  bo 


the  sides  be  made  water-tight,  if  th 
of  a  loo*e  consistence ,  the  water  will  ooze  up  through  it 
in  too  great  a  quantity  to  permit  the  operations  to  be  car- 
ried on.  It  is  almost  needless  to  remark  that  the  sides 
must  be  very  strong,  and  well  braced  in  the  inside  tu  re- 
sist the  pressure  of  the  ambient  water.  ( Uutton's  Tract* 
vol.  I.) 

CO'ONIZANCE,  Co/nuance.  In  Law,  an  acknow- 
ledgment of  a  fine,  of  taking  a  distress.  Ac.  It  also  sig- 
nifies the  power  w  hich  a  court  has  to  hear  and  determine 
a  particular  species  of  suit. 

COONO'MEN.  In  Antiquities,  the  last  of  the 
three  names  by  which  all  Romans,  at  least  those  of  good 
family,  were  designated.  It  served  to  mark  the  house 
(s<v  Famu.ia)  to  which  they  belonged,  as  the  other  two 
names,  viz.  the  prarnotnrn  and  nomen,  served  respec- 
tivelv  to  denote  the  individual  and  the  class  {see  Cexb) 
to  which  his  family  belonged. 

COON  (WIT.  (Lat.)  In  Law,  is  a  confession 
whereby  a  defendant  admits  that  the  plaintiff's  cause  of 
action  against  him  is  just  (cognovit  actionem),  and  suffers 
Judgment  to  be  entered  against  him  without  trial. 

CO  HE'S  ION.  (Lat.  cohareo.  /  hold  together.)  In 
Natural  Philosophy,  is  the  force  or  attraction  with  which 
the  particles  of  homogeneous  bodies  are  kept  attached  to 
each  other,  or  with  w  hich  they  resist  separation.  Co- 
hesion is  thus  distinguished  from  adhesion  ;  the  latter 
term  denoting  the  attractive  force  existing  between  two 
different  bodies  brought  into  contact,  as  a  drop  of  water 


brought  into  contact,  as  a  drop 
on  a  plate  of  glass  j  or  between  two  bodies  of  the 
matter,  as  two  lumps  of  lead,  when  their  smooth  surface* 
have  been  pressed  together.  The  three  different  forms 
which  matter  assumes,  —  solid,  liquid,  and  gaseous,  —  are 
determined  by  the  degree  of  cohesive  force  existing 
among  the  elementary  particles.  In  solids  this  force  is 
great,  and,  in  fact.  Is  that  w  hlch  causes  solidity  ;  In  liquids 
it  is  less  powerful,  but  still  sufficiently  manifest  in  the 
drops  or  globular  form  assumed  by  small  quantities  ol 
water  or  mercury  poured  on  a  table.  In  the  case  of  aeri- 
form fluids  it  may  be  regarded  as  negative,  the  particles 
having  a  tendency  to  repel  each  other.  The  cohesive 
force  of  the  clcmcntery  particles  of  matter  depends  on  the 
distances  of  the  particles  from  each  other ;  but  of  the  law 
according  to  w  hich  its  intensity  increases  or  diminishes 
nothing  is  known,  excepting  that  the  force  decreases  ra- 
pidly as  the  distance  increases,  and  vanishes  altogether 
when  the  distance  becomes  so  great  a*  to  be  appreciable 
to  the  senses. 

It  is  a  problem  of  very  great  importance  to  determine 
the  cohesive  power  of  the  materials  employed  In  me- 
chanical structures.  Numerous  experiments'  have  been 
made  for  this  purpose  ;  and  their  results  have  not  only  a 
practical  utility,  but  throw  much  light  on  the  constitution 
of  bodies.  \\  hen  a  bar  of  metal,  a  beam  of  wood,  or  a 
rope  is  stretched  lengthwise,  the  tension  which  it  bears, 
or  the  cohesive  power  evolved,  is  equal  to  the  accumu- 
lated attraction  of  all  the  particles  in  any  transverse 
section.  The  longitudinal  distension  which  takes  place 
before  dlsrupturc  is  at  first  proportional  to  this  attrac- 
tion, but  afterwards  increases  in  a  more  rapid  progression. 
"  A  bar  of  soft  iron  will  stretch  uniformly  by  continuing 
to  append  to  it  equal  weights  tiU  It  be  loaded  with  half 
as  much  as  it  can  bear  ;  beyond  that  limit,  however.  Its 
extension  will  become  doubled  by  each  addition  of  the 
eighth  part  of  the  disruptive  force.  Suppose  the  bar  to 
be  an  inch  square,  and  loot)  Inches  in  length  ;  36,000  lbs. 
avoirdupois  will  draw  it  out  one  Inch,  but  45,000  lbs.  will 
stretch  It  2  Inches,  54 ,hn;  lbs.  I  inches, 63.000  lbs.  K  inches, 
and  72.000  lbs.  16  inches,  w  here  it  would  finally  break." 
(Leslie's  Sat.  Philosophy.) 

The  following  is  a  tabular  view  of  the  absolute  cohe- 
sion of  the  principal  kinds  of  timber  employed  in  build- 
ing and  carpentry,  showing  the  load  which  would  rend 
a  prism  of  an  inch  square,  and  the  length  of  the  prism 
which,  if  suspended,  would  be  torn  asunder  by  its  own 
weight :  — 


Teak 
Oak 

Sycamore 
Beech 
Ash 
Elm 

Memel  fir 

Christiana 

Larch 


12,915  lbs. 
11.8*0 

9,630 
12,225 
14,130 

9.720 

9,540 
12^46 
12,  vie 


36,049  feet. 

32,900 

35,  hi  i0 

3M.940 

42.0H0 

39.050 

40,500 

55,500 

42,160 


The  above  numbers  must  be  regarded  as  only  ap- 
proximative, and  representing  the  average  cohesive  force 
of  the  different  kinds  of  wood  specified ;  for  the  force 
differs  greatly  In  different  specimens  of  the  same  sort, 
and  even  in  different  parts  of  the  same  timber.  Thus  in 
the  tables  given  by  Professor  Barlow  of  experiments  on 
the  direct  cohesion  of  different  woods,  we  find  the  w  eight 
required  to  tear  asunder  a  prism  of  an  inch  square  vary- 
ing as  under:  -  Fir,  from  ll.OOOto  13,44* lbs.  ;  ash,  from 
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COIIOBATION. 


CO LC II I  CUM. 


15.7*1  to  17.850  lbs. ;  oak,  from  R.889  to  12008  lbs. ;  teak,  i  and  drawn  Into  plates  of  proper  thickness,  which  require 
from  14.GG2  to  15,40.%  lbs. ;  pear,  from  8,834  to  I  l,5371bs.,  1  to  he  most  nicely  adjusted,  so  that  a  piece  of  proper  stse 

{Materials,  1837.) 


*tc.    ( Barlow  on  Ike  Strength 

The  metal*  differ  more  widely  from  each  other  in  their 
cohesive  strength  than  the  several  species  of  wood  or 
vegetable  fibre*.  According  to  the  experiments  of 
Mr  George  Hennie  in  1*17,  the  cohesive  power  ofarodan 
inch  square  of  different  metals,  in  pounds  avoirdupois, 
with  the  corresponding  length  in  feet,  is  as  follows  :  — 

Cast  steel  -          -  134.256  lbs.  -  3!).4V>  feet. 

Swedish  malleable  iron  72.064  -  1K.740 

Knglish  ditto  -        -  &5,«72  —  1G.938 

Cast  iron      -  -      -  I9.09G  _  0,110 

Cast  copper  -        -  I9.W2  —  5,0(9 

Yellow  brass  -       -  17,958  —  5.|s0 

Cast  tin   -  -         -  4,736  —  1,41)6 

Cast  lead      -  -      -  l.SL'4  —  348 

It  is  difficult  to  measure  directly  the  cohesion  of  fluids 
(and  it  fs  very  considerably  affected  by  the  temperature) ; 
but  an  approximation  mav  be  derived  from  the  magni- 
tude of  drops,  and  the  thickness  of  liquid  sheets,  heaped 
upon  a  horiiontal  surface.  In  this  view,  savs  Professor 
Leslie,  let  us  trace  the  formation  of  a  drop  of  water  as  it 
slowly  collects  at  the  end  of  a  capillary  siphon.  The 
mutual  attraction  of  the  particles  always  round*  the  un- 
der part  of  the  pendant  fluid,  which  continues  to  lengthen 
till  its  accumulating  weight  begins  to  overcome  the  co- 
hesion of  the  particles.  But  this  force  being  7.r>  grains 
for  each  horisontal  square  Inch,  while  a  cubical  inch  of 
water  weighs  2521  grains,  must  correspond  to  the  null  of 
a  cylinder  of  IK  Inch  high,  which  will  influence  also  the 
breadth  of  the  pendant  liquid.  Beyond  this  limit  a  sepa- 
ration will  ensue,  when  the  cylinder  merges  into  a  sphere 
a  little  wider,  or  about  2-IOths  of  an  inch  diameter. 

The  cohesion  among  the  particles  of  alcohol  and  of 
sulphuric  acid  being  respectively  the  fifth  part  of  215  and 
460  grains,  the  weight  of  a  cubic  inch  of  each  of  these 
fluids,  a  drop  of  them  should  measure  '17  of  an  inch  in 
diameter.  The  cohesive  force  of  quicksilver  at  the  ordi- 
nary temperature  amounts  to  312  grains  on  each  hori- 
iontal inch,  while  a  cubic  inch  of  it  weighs  3424  grains  ; 
the  drop  must  separate  when  its  mean  depth  approaches 
to  the  9- 1 00th  part  of  an  inch.  (Element*  of  Sat.  Phi- 
losophy, p.  369.) 

With  respect  to  the  ultimate  agent  by  which  the  effects 
of  cohesion  are  produced,  it  It  remarked  by  Dr. T.Young, 
that  if  it  is  allowable  to  seek  for  any  other  agent  than  a 
fundamental  property  of  matter,  appearances  extremely 
similar  might  be  derived  from  the  pressure  of  a  universal 
medium  of  great  elasticity.  But  all  suppositions  founded 
on  such  analogies  must  be  considered  as  merely  conjec- 
tural ;  and  our  knowledge  of  every  thing  which  relates 
to  the  Intimate  constitution  of  matter,  partly  from  the 
Intricacy  of  the  subject,  and  partly  for  want  of  sufficient 
experiments,  Is  at  present  in  a  state  of  great  uncertainty 
and  imperfection.  (  Young' $  Lectures  on  Xat.  Philosophy, 
vol.  I.  p.  630.)    See  Sthknqtii  or  Matthials. 

COHOBA'TION.  The  repeated  distillation  of  the 
*amn  liquid  from  the  same  materials.  The  tern  was  in- 
vented  bv  Paracelsus. 

CIPHOKT.  The  tenth  part  of  a  Roman  legion.  (See 
I.w-.io*.)  The  Pra-torian  cohort  was  a  body  of  picked 
troops  who  attended  the  general,  and  was  first  instituted 
by  Sclpio  Africanus. 

COPNAGK.  Under  this  term  we  shall  give  a  brief 
outline  of  the  proceedings  in  reference  to  the  manufac- 
ture of  coin,  as  carried  on  in  the  Boyal  Mint  of  London. 

When  a  parcel  of  gold  is  brought  to  the  mint  in  ingots, 
they  are  deposited  w  ith  the  master's  assay-master,  who 
makes  an  assay  of  each  ingot ;  and  when  he  is  ready  to 
deliver  his  reports  upon  them,  the  importers  .are  required 
to  attend  at  the  mint,  where  the  weigher  and  teller  reads 
over  the  said  reports  to  them.  They  are  then  recorded  in 
the  journals  of  the  master,  comptroller,  and  master's  first 
clerk  and  melter ;  and  a  mint  bill  is  given  to  the  importer, 
certifying  the  weight,  fineness,  and  value  of  the  Ingots, 
and  signed  by  the  deputy  master,  comptroller,  and  king's 
(or  queen's)  clerk,  which  bill  is  returned  upon  the  deli- 
very of  the  bullion  to  the  importers  in  the  state  of  coin. 
The  bullion  is  then  delivered  to  the  melter,  who,  guided 
by  the  assayer's  report,  adds  either  alloy  or  fine  gold 
(when  either  are  required),  so  as  to  reduce  the  mass  to 
standard  fineness  (that  is,  22  parts  of  pure  gold  and  2  of 
alloy),  and  melts  and  casts  the  metal  into  bars  of  conve- 
nient form  for  rolling  ;  each  bar,  when  intended  for  coin- 
age In  sovereigns,  being  an  inch  and  a  half  by  one  inch 
square,  and  about  two  feet  in  length,  and  weighing  about 
V>  pounds.  A  piece  is  then  taken  from  each  extremity  of 
each  Kir  and  delivered  to  the  king's  assay-master,  whose 
duty  it  is  to  ascertain  that  the  said  bars  are  of  standard 
fineness  before  he  allows  them  to  be  delivered  to  the  mo- 
neyers, who  next  receive  them  Tor  the  purp-.se  of  coinage. 

These  preliminary  operations  are  nearly  the  same  as 
regards  silver  bullion. 

When  the  moncyor*,  or  responsible  manufacturers  of 
the  coin,  receive  bars  from  the  melter,  they  are  rolled 
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punched  out  of  any  part  of  the  plate  may  have  the  exact 
weight  of  the  intended  coin ;  the  blanks  ore  then  cut 
ovit  of  these  plates,  which  are  thus  reduced  to  the  state  of 
scissel,  and  remelted  (under  due  checks  and  precautions), 
to  he  again  cast  into  bars.    The  blanks  (amounting  to 
about  two  thirds,  and  the  scissel  to  one  third  of  the  weight 
of  the  original  plate  of  metal)  are  next  annealed,  and 
passed  through  the  marking  machine,  by  which  the  edge 
of  each  piece  is  made  smooth  and  a  little  raised;  they 
are  then  cleaned  or  blanched  by  being  put  for  a  few  mi- 
nutes into  a  hot  and  very  dilute  sulphuric  acid,  after 
which  they  are  thoroughly  washed  and  dried,  and  are 
ready  to  be  stamped  or  coined.    This  operation  is  per- 
formed in  presses  moved  by  mechanical  power,  and  con- 
sists in  placing  the  blanks  "between  two  steel  dies,  upon 
one  of  which  is  engraved  the  obverse  and  upon  the  other 
the  reverse  of  the  coin,  so  as  to  give  an  impression  in 
relief;  while  the  spreading  of  the  piece  in  a  lateral  i" 
tion  is  prevented  by  the  rising  of  a  collar  at  the  L 
the  blow  is  struck,  in  which  collar  is  engraved  the  i 
which  is  thus  transferred  to  the  edge  of  the  piece  at 
same  moment  that  the  impressions  of  the  dies  are  taken 
upon  its  two  surfaces.    The  coining  presses  at  the  mint 
are  attended  by  boys,  who  only  have  to  fill  a  tube  or  spe- 
cies of  hopper  with  the  blanks  ;  the  operation  of  laying 
the  blank  upon  the  dies,  and  again  throwing  it  off  when 
stamped,  being  effected  by  the  machinery  connected  with 
the  press,  thus  preventing  the  risk  of  crushing  the  fingers 
of  the  persons  who  used  to  be  employed  in  this  depart- 
ment before  these  layers  on,  as  they  are  technically  called, 
were  adopted.    In  the  coining  room  at  the  mint  there  are 
eight  presses,  each  adapted  for  every  species  of  coin  ;  each 
press  strikes  upon  an  average  GO  pieces  per  minute,  or 
36(<0  per  hour  ;  so  that  in  the  day's  work  of  10  hours  each 
press  produces  36.000  pieces  ;  and  the  eight  presses  (  sup. 
posing,  which  Is  rarely  the  case,  that  they  ore  all  in  us«?) 
stamp  28H.000  nieces  daily.   The  money  when  thus  com- 
pleted Is  weighed  up  in  what  arc  called  journey  freights 
for  delivery  to  the  importers  of  the  bullion  ;  the  gold 
hi  15  lbs.  and  the  silver  in  GO  lbs.  troy.   But,  before  any 
coin  is  suffered  to  pass  out  of  the  mint,  it  is  inspected  as 
to  its  workmanship  ;  and  if  any  journeys  are  faulty  or  im- 
perfect in  this  respect,  they  may  be  cut  and  returned  to 
the  monryers  for  recolnagc.    The  weight  and  fineness  of 
the  money  are  also  ultimately  examined  and  Insured  by 
the  process  of  piling,  which  consists  in  taking  promis- 
cuously from  every  journey  weight  of  coin  a  pound  In 
tale,  which  is  delivered  by  the  weigher  and  teller  to  the 
king's  assay-master,  who  carefully  weighs  it,  and  declares 
aloud  the  minus  or  plus  upon  each  pound  (If  it  be  not 
standard  or  exact),  which  Is  recorded  by  the  king's  as- 
sayer.  by  the  comptroller,  and  by  the  king's  clerk.  This 
determines  whether  the  moneyers  have  made  the  money 
withtn  the  remedy  allowed  upon  the  pound  troy  ;  but, 
as  the  remedy  upon  the  pound  Is  divided  among  the 
number  uf  pieces  in  it.  the  comptroller  weighs  several 
of  the  pieces  individually,  and  if  they  are  uot  within 
the  allowed  limits,  can,  in  conjunction  with  the  other 
check  officers  assembled  on  this  duty,  return  the  coin 
to  the  moneyers  to  be  remelted  and  recoincd  at  their  ex- 
pense.   Prom  the  same  pound  weight  of  gold  or  silver 
the  comptroller  also  takes  two  pieces,  one  of  which  is 
handed  to  the  king's  assay-master  to  assay,  in  order  to 
prove  that  the  metal  has  undergone  no  deterioration  in 
any  of  the  processes  of  its  manufacture :  the  other  piece 
is  sealed  up  in  a  packet  and  consigned  to  the  pis  box,  which 
is  locked  by  the  separate  keys  of  the  check  officers,  where 
it  remains  until  the  trial  of  the  pit  by  jury  before  the  king 
or  certain  of  his  council,  which  usually  takes  place  once 
every  three  or  four  years  in  the  Court  of  Exchequer  at 
Westminster. 

The  term  journey  weight  is  applied  at  the  mint  to  the 
weight  of  certain  parcels  of  coin,  which  were  probably 
considered  formerly  as  a  day's  work.  The  Journey  of  gold 
Is  15  troy  pounds,  which  Is  coined  into  701  sovereigns,  or 
1402  hall  sovereigns.  A  journey  of  silver  weighs  GO  lbs. 
troy,  and  Is  coined  into  792  crow  ns,  or  1584  half  crowns, 
or  3900  shillings,  or  7920  sixpences. 

COINS.   See  Ni'mismatios.  Money. 

CORP..  The  charcoal  obtained  by  heating  coal  with 
the  imperfect  access  of  air,  or  by  Its  distillation.  The 
former  is  usually  called  orris  coke ;  the  latter  cat  coke, 
being  abundantly  produced  In  gas-works.  The  weight 
of  coke  usually  amounts  to  between  GO  and  70  per  cent,  of 
the  coal  employed.  Coke  Is  a  valuable  fuel  for  many  pur- 
poses in  the  arts. 

COL'CHICUM.  (From  Colchis  In  Armenia,  where 
the  plant  is  said  to  have  abounded.)  This  term  is  gene- 
rally applied  to  the  cormus  or  bulb  of  the  Colcaicum 
autumnale,  or  meadow  saffron,  a  plant  common  in  this 
country,  and  largely  collected  for  medical  use.  It 
much  employed  formerly  as  a  diuretic  in  dropsy  ;  the 
fell  into  disuse;  and  more  recently  again  largely  pre- 
scribed for  the  cure  of  gout,  It  having  been  ascertained 
that  the  celebrated  French  remedy  for  gout  called  Earn 
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male  d'Hus*m  wa>  a  tincture  of  colchlcum.  Its 
be  ascribed  to  the  presence  uf  a 

When 

tie  connive  intended  for  medical  use,  they  »hould  be 


eifcacy  may  prohahly 

peculiar  alkaloid,  which  has  been  termed  colchicia. 


feu  op  in  summer  (July),  and  immediately  cut  into  thin 
transverse  slices,  placed  separately  upon  paper,  and  driFd 
bravery  gentle  heat.  The  best  preparation  is  the  wine 
tfakkkum,  made  by  infusing  an  ounce  and  a  half  of 
lU  Lull,  prepared  ,iin!  dried  as  alnive,  and  coarwlv  p  i«  - 
drrvd,  in  It  ounces  uf  sherry,  for  six  or  seven  days,  shak- 
n?  it  dally:  then  filter  it  for  use.  The  dose  is  from  HO 
4roi»  to  I  drachm,  taken  at  bed-time  in  a  little  water. 
COICO'THAK.  A  red  oxide  of  iron,  being  the 
,uf  the  distillation  of  green  vitriol  or  sulphate  of 


COLD.   In  Natural  Philosophy.   See  Heat. 

Com.  In  Medicine.  ^Catasih. 

KrLEOPHY'LLUM.     (Or.  «>.w. 
t*l»,  a  lea/.)  A  term  introduced  into  botany,  to  indi 
est*  a  raooocotyledonous  structure,  the  young  leaves 
bcm»  evolved  from  within  a  sheath,  while  those  of  Dico- 
tyledons arc  always  naked. 

COLECI'TE KAN'S,  Coleoptera.  (Gr.  asAs*.  and 
rneo,  theath - winged . )  The  name  of  the  order  of  Insects 
comprehending  those  in  which  the  first  pair  of  wings  have 
tlv  <-uesi%tc nee  of  horn,  and  serve  as  defensive  coverings 
Cotbe  secoii  i  pair,  or  true  wings,  which  are  of  large  size, 
*»4  are  folded  transversely  when  not  in  use. 

By  means  of  this  mechanism  the  Coleoptera  are  en- 
*WeJ  to  burrow  in  the  soil,  or  bore  the  trunks  of  trees, 
vtthout  injury  to  their  delicate  organs  of  (light,  which 
*re  the  true  or  second  pair  of  w  ings ;  these  being  of 
'-fk-  sise  are  peculiarly  folded,  being  beat  at  nearly 
fitt  angles,  so  as  to  pack  up  in  small  compass  beneath 
u*  elytra  or  wing-covers  when  the  beetle  is  at  rest, 
la  some  species  the  membranous  wings  are  wantiug, 
kw  the  elytra  are  always  present ;  although  in  this  case, 
**  they  are  never  required  to  be  expanded  for  night,  they 
*•**  generally  soldered  together  by  a  straight  suture-  at 
middle  line.  In  ordinary  cases  the  inner  straight 
Bartins  of  the  wing-covers  are  limply'  but  accurately 
*Whed  to  each  other. 

The  Cokoptcrant  are  of  all  the  orders  of  insects  the 
tK*t  numerous,  and  the  best  known.  Their  singular 
fern,  the  brilliant  and  agreeable  colours  which  many  of 
tonn  present,  the  large  sixe  of  some  of  the  species,  the 
continence  of  their  teguments,  which  renders  their 
reservation  easy,  and  the  regular  series  of  affinities  trace- 
»Ne  through  several  of  the  groups,  all  combine  to  render 
<«o  objects  of  particular  Interest  and  attention. 

The  head  supports  two  antennae  of  various  forms,  but 
«s»st  always  consisting  of  eleven  joints.  They  have 
t»o  compound  eyes,  but  no  ocelli.  The  mouth  is  com- 
P"«d  </  six  principal  pieces  ;  of  which  four,  called  the 
mandibular  and  maxillae,  move  transversely  In  pairs,  while 
t»  remaining  two  are  fixed,  and  close  the  mouth  vertl 


COLLEGE. 

In  the  former  "  being  different  from  that  of 
Orthoptera  and  Hemiptera.  and  nearer  to  that  of  the  Co- 
leoptera, this  seems  its  most  natural  station,  considered 
as  an  Elvtrophorous  order." 

COLEO'PTILI'M.  <<;r.  **aiss*,  a  sheath,  and  wwXn, 
a  feather.)  A  term  sometimes  applied  to  the  young  leave* 
of  Monocotyledons,  from  the  circumstance  of  tlicir  al- 
ways being  developed  within  a  sheath,  while  those  of 
Dicotyledons  are  always  naked.  This  Is.  however,  a  mis- 
take both  In  fact  and  theory. 

CO'LEOKHI'ZA.  (Or.  *.>w,  a  sheath,  xaA  Um,  a 
root.)  A  term  Invented  by  Mirlecl  to  denote  the  sheath 
within  w  hich  the  radicle  of  nionocotyledonous  plants  is 
enclosed. 

CO'LIC.  (Or.  *»A«r.  the  colon;  one  of  the  large 
intestines,  to  the  seat  of  which  the  principal  |»ain  is  gene- 
rally referred.)  There  are  many  varieties  of  this  com- 
plaint, and  It  arises  from  various  causes,  and  exhibits 
different  symptoms, 
are  to  i 


different  symptoms.  The  general  indications  of  cure 
are  to  evacuate  the  bowels  by  the  least  irritating  means, 
and,  when  the  lower  intestines  are  loaded,  by  the  use  of 


I*"**,  supports  a  pair  of  articulated 
P*fp  ot  feelers. 

Tat  anterior  segment  of  the  thorax,  or  manltrunk,  sup- 
l*"t*  the  first  pair  of  feet,  and  greatly  sui]»asses  In  extent 
the  two  other  segments  w  hich  form  the  alitrunk.  The 
«fdomen  is  sessile,  and  united  to  the  trunk  by  a  great 
P»n  of  its  breadth.  It  is  externally  composed  of  six  or 
seven  wings. 

The  tarn'  vary  as  to  the  number  of  their  joints,  in  some 
■  ■•".n'-.r.i  I.**  ing  but  thn  e,  in  other*  four,  in  others  live  ; 
Modifications  upon  which  Latrcillc  founds  his  primary 
doliioo  of  the  order.  See  Pkmtamkka,  Tktramera,  Tri- 
«■». 

The  Coleoptera  undergo  a  complete  metamorphosis.  I 
The  Urva  resembles  a  worm ;  the  head  is  encased  in  a 
una  horny  substance ;  the  mouth  it  analogous  in  the  num- 
j*r  and  functions  of  Its  parts  to  that  of  the  perfect  insects  ; 
«  has  also  generally  six  feet,  but  some  species  have  In- 
Bead  ooly  simple  tubercles.    When  perfect  the  larva 
f*uerallv  burrows  In  the  earth,  and  excavates  an  oval 
f*U,  within  which  it  undergoes  its  change  into  an  Inactive 
papa;  this  is  generally  of  a  whitish  colour,  with  the 
*>ngi  and  legs  folded  upon  the  breast.    The  habitation 
**i  manner  of  llfo  of  these  insects  varies  much,  both  in 
their  immature  and  perfect  stages.   The  affinities  of  the 
uiupfrra  to  the  Orthoptera  arc  of  a  closer  and  more  | 
ttaufett  nature  than  can  be  traced  l»etween  the  Coleoptera  , 
u»i  ant  other  order  of  the  mandibulato  insects.  The 
f"*H  Fvrfieula  forms  the  Intervening  link.    It  was  for- 
•Tly  phiced  by  Linnxus  at  the  end  of  the  Coleoptera,  and 
»*  iwm-uuently  referred  by  Latreille  to  the  order  Or- 
t*ftera ,  hut  now  constitutes  the  type  of  an  order  apart  ; 
vd  intermediate  to  these  two.    The  absence  in  some  ants 
<* the  wing*,  sting,  and  ocelli,  has  led  Mr.  Macleay  to  sus-  i 
W  that  these  tlymcnoptera  make  an  approach  to  the 
'  '  n-ri.    Mr  Kirby  would  place  the  Strepsiptera  in 

j  it.-ir..*ition»ith  the  ci.opu  rm, nhMryim  mm  the  me- 


glysters  ;  opiates  and  etherial  i 
to  allay  spasm*,  and  \ 
necessary .  1  here  is  a  peculiar  disease  called  the  painters' 
colic  or  dry  bellyache,  which  appears  to  arise  from  the  ab- 
sorption of  lead  into  the  system,  and  which  therefore 
commonly  attacks  plumbers,  painters,  and  makers  of 
white  paint  and  other  colours  and  preparations  in  which 
lead  is  used  ;  the  persons  employe*!  also  in  the  lead 
mines  and  furnaces  arc  subject  to  it.  It  is  often  named 
from  certain  places  in  which  it  is  peculiarly  prevalent ; 
as  Poictou,  Devonshire  colic,  Ac.  It  begins  with  rest- 
lessness and  uneasiness  about  the  stomach,  nausea,  and 
obstinate  custlvcness.  There  Is  fteneral  spasm  of  the 
bowels,  often  accompanied  by  great  paiti,  which  is  some, 
what  relieved  by  pressure;  and  this  circumstance  enables 
us  to  distinguish  the  complaint  In  question  from  inflam- 
mation of  the  bowels  ;  into  which,  however,  it  runs,  if  not 
timely  relieved  by  opiates,  emollient  glysters,  warm  bath, 
and  geutle  aperients,  especially  castor  oil  when  it  will 
remain  on  the  stomach,  by  which  the  spasm  is  allayed 
and  the  bowels  evacuated  of  their  hardened  and  irritating 
faeces.  This  is  the  acute  state  of  the  disease  ;  but  it  often 
occurs  in  a  chronic  form,  In  which  case  pains  and  consti- 
pation of  the  bowels  are  followed  by  ocs.icional  delirium, 
epilepsy,  paralysis,  especially  of  the  hands,  and  wasting 
away  ot  the  muscles .  This  disease  terminates  fatally  if  not 
timely  relieved,  and  above  all  the  patient  should  be  cau- 
tiously removed  from  all  contact  w  ith  lead,  and  allowed 
fresh  air  and  a  nutritious  but  not  stimulating  diet. 

COLLA'PKE.  (Lat.  collator,  /  sarisjl  down  )  A 
wasting  of  the  body  ;  or  a  sudden  and  extreme  depression 
of  its  strength  and  energies. 

CO'LLAK.  (Lat.collx.)  In  Architecture,  an  hori- 
zontal piece  of  timber  connecting  two  rafters. 

Collar.  In  Ornithology,  the  coloured  ring  round  the 
neck  of  birds,  in  Malacology,  the  thickened 
margin  of  the  mantle  in  the  I 
Collar,  signifies  a  peculi 
neck  by  knights  of  different  orders.  It  < 
chain,  enamelled,  Ac.  to  which  is  attached  the  badge  of 
the  order  of  knighthood  ;  and  it  is  worn  at  court  chielly 
on  state  occasions,  which  are  thence  called  cullar  daut. 

COLLAHl'SO.  (Er.collarin.)  In  Architecture/that 
part  of  the  Tuscan  and  Roman  Doric  columns  on  the 
uriper  part  of  the  shaft  encircling  them  like  a  small  collar. 
The  more  proper  name  is  an  astragal. 

CO'LLKCT  (Lat.  con.  together,  and  lego,  /  read). 
signifies,  as  the  derivation  of  the  word  implies,  a  prayer 
read  together  with  other  parts  of  the  Church  of  England 

jeeasion. 
iteralure,  to  a  se. 

lection  of  passages  made  from  various  authors,  usually 
for  the  purpose  of  instruction. 

COLLE'CTOKN.  In  Botany,  dense  hairs  covering  the 
styles  of  some  species  of  Compositor,  Ac. :  and  acting  as 
brushe*  to  clear  the  pollen  out  of  the  cells  of  the  anthers. 

CO'LLEGB,  (Lat.  collegium.)  According  to  the 
primary  meaning  of  the  word,  any  society  or  number  of 
persons  bound  together  by  the  same  laws  or  customs 
( I '<»//<  */r<r,  colleagues).  Among  the  Itomans  not  only 
societies  invested  with  a  character  resembling  that  of 
modern  corporations,  enjoying  certain  political  rights  in 
common  (as  the  colleges  of  augurs,  pontifices.  Ac),  were 
termed  Collegia  ;  but  bodies  of  men  who  appear  to  hare 
had  no  bond  of  union  except  common  employment  (as 
the  collegia  opificum.  or  colleges  of  the  different  trades) 
were  also  thus  designated.  Hence  has  originated  the 
erroneous  notion  that  the  guilds  of  modern  Europe  wero 
derived  from  similar  institutions  among  the  ancient*, 
by  attributing  to  the  last-mentioned  collegia  a  corporate 
character,  which  it  is  not  sufficiently  proved  that  they 
possessed ;  although  some  of  these  bodies,  as  we  learn 
from  the  fragments  of  the  lawyer  (tains,  did  in  effect  held 
common  property,  and  had  their  affairs  administered,  hy 
by-laws  of  their  own.  In  England  ninny  corporate 
bodies  are  termed  Colleges ;  e.  g.  the  colleges  of  phv- 
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slcians  and  surgeons,  of  heralds,  Ac.  Ac.  A  college,  in 
the  academical  meaning  of  Uxt  word,  signifies  a  society 
established  for  academic  purposes  under  royal  or  private 
foundation,  endowed  with  revenues,  and  subject  to  a 
private  code  of  laws.  Where  such  a  society  possesses 
within  itself  all  the  means  of  Instruction  and  the  rights 
and  faculties  which  are  incident  to  a  university,  the 
terras  University  and  College  are  in  effect  convertible,  and 
Indiscriminately  used.  Thus,  Trinity  College,  Dublin, 
adonis  a  specimen  ol  an  Institution  called  Indiscriminately 

S-  either  title.  On  the  other  hand,  tho  universities  of 
xford  and  Cambridge  are  composed  of  a  number  of 
colleges  united  together  under  the  same  discipline  and 
government,  and  In  which  those  powers  peculiarly  be- 
longing to  a  university  aro  wielded  by  one  class  of 
authorities  the  functions  of  the  colleges  superintended 
by  another.  The  Scottish  universities  not  being  in  the 
strict  sense  of  the  words  endowed  societies  (i.  e.  not  pos- 
se««luy  .1  regular  l...dv  ol  fellows  ami  scholar-  n-ceb  ing 
stipends),  cannot  be  properly  termed  collegiate  bodies. 
The  early  history  of  colleges  is  somewhat  obscure; 
thero  can  be  no  doubt  that  they  were  originally 
in  the  various  universities  of  the  middle  ages, 
objects  and  from  the  same  charitable 
motives.  The  first  students  at  these  universities  as- 
sembled together  under  no  common  bond  of  union, 
except  that  of  academic  study  and  discipline,  ami  lodged 
as  suited  their  own  convenience.  Next,  hostels  or  board- 
ing houses  were  established  (In  the  first  instance,  it 
it  said,  by  the  religious  orders  for  students  of  their  own 
fraternities),  in  which  the  scholars  lodged  together  under 
certain  superintendence.  Charitable  individuals  after- 
wards endowed  these  hostels,  for  Uk*  purpose  of  providing 
poor  scholars  with  free  lodgings.  Finally,  to  these  endow- 
ments were  added  (by  gifts  or  bequests)  stipends  for  all 
or  a  certain  number  of  tho  scholars  frequenting  these 
Inns  or  hostels  ;  and  thus  the  foundation  of  a  college  was 
completed.  The  distinction  of  language  arising  from 
ancient  usages  is  still  preserved  at  Oxford,  where  societies 
endowed  for  the  maintenance  of  fellows  and  scholars  arc 
termed  Colleges, — societies  unprovided  with  such  endow- 
ments. Hall*.  But  at  Cambridge  there  is  no  distinction 
between  Colleges  and  Halls.  At  the  university  of  Paris 
fifteen  colleges,  or  more,  arc  said  to  have  been  founded  in 
the  13th  century ;  and  the  whole  number,  in  the  course  of 
time,  amounted  to  eighteen  greater  and  about  eighty 
lesser.  But  these  institutions  assumed  a  different  shape 
from  that  which  they  took  in  England.  The  greater  col  - 
leges  became)  appropriated  to  particular  faculties,  or  de- 
partments of  a  faculty.  Thus,  for  example,  the  Sorboune 
was  the  college  of  the  theological  faculty  ;  and.  iu  process 
of  time  th>>  lectures  and  disputations  of  most  of  the  fa- 
culties  became  confined  to  the  walls  of  those  colleges 
which  were  exclusively  devoted  to  them.  Hence  tho 
university  became,  in  fact,  a  collection  of  academies  for 
instruction  in  particular  subjects,  and  its  corporate  cha- 
racter for  purposes  of  education  vanished  altogether  as 
early  as  the  15th  century.  (See  Maiden  on  the  Origin  of 
Universities,  and  the  authorities  there  cited.) 

The  name  and  institution  of  colleges  were  derived  by 
the  English  universities,  together  with  most  of  their  other 
peculiarities,  from  Paris ;  but  their  history  is  very  dif- 
ferent. The  colleges  now  subsisting  in  both  these  uni- 
versities were  constituted  by  royal  or  private  munificence ; 
either  as  original  foundations,  or  (more  commonly)  by 
the  endowment  of  formerly  subsisting  halls  or  hostels 
with  stipends  for  students.  They  were  all  formed  on 
the  same  principle,  consisting  of  a  dead  (variously  termini 
master,  principal,  provost,  Sc.) ;  of  a  body  of  higher 
graduates  (generally  termed  fellows) ;  and  another  of  in- 
ferior graduates  (scholars),  who,  according  to  the  terms 
of  the  several  foundations,  were  or  were  not  eligible  as  a 
matter  of  right  to  the  fellowships.  The  colleges  were 
thus  founded  simply  for  the  purpose  of  assisting  scholars 
In  their  progress  through  the  university,  not  lor  that  of 
conferring  instruction.  All  those  of  Catholic  foundation, 
it  must  be  added,  were  intended  to  supply  the  church 
with  ministers ;  hence  the  still  subsisting  regulations 
prohibiting  the  marriages  of  fellows.  In  the  course  of 
time  independent  members,  i.e.  members  not  upon  the 
foundation  nor  sharing  in  the  endowments,  were  admitted 
to  reside  within  the  walls  of  the  colleges  ;  and  the  task 
of  superintending,  and  finally  of  instructing  them,  was 
gradually  transferred  from  the  university  authorities  to 
those  appointed  by  and  resident  within  the  colleges.  And, 
by  the  present  constitution  of  our  national  universities, 
the  only  powers  retained  by  the  university  as  such  are 
of  a  general  character,  as  of  conferring  degrees  and  other 
honours.  Ac.  Ac. ;  while  the  function  of  education  for  the 
purpose  of  qualifying  for  those  degrees  has  entirely  passed 
into  the  hand*  of  the  colleges  of  which  that  university  is 
composed,  ev.  ry  member  of  the  university  being  now, 
by  mage  which  lias  acquired  the  force  of  law.  also  mem- 
ber of  some  college  or  hall.  And.  with  respect  to  dis- 
cipline and  government,  the  power  is  shared  between  the 
university,  which  through  its  vice-chancellor  and  proctors 
exercises  a  general  superintendence ;  and  the  colleges, 
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which  bit  their  own  officers  maintain  order  within  their 
own  walls.  A  college,  therefore,  in  the  sense  in  which 
the  term  is  applied  at  Oxford  and  Cambridge,  ha*  a 
double  character,  —  I.  as  an  endowed  society  ;  2.  as  a 
house  of  education.  In  the  first  sense,  tho  college  is 
composed  of  the  head,  fellows,  and  scholars.  It  is  under 
the  government  of  the  original  laws  framed  by  its  founder, 
with  such  variations  as  In  some  cases  time  has  intro- 
duced -T  but  alteration  is  always  jealously  watched.  Ac- 
cording to  the  tenure  of  these  statutes,  the  head  is  either 
chosen  by  the  fellows  from  among  themselves,  or  iu 
some  instances  appointed  by  the  crown  or  other  autho- 
rity. The  fellows,  again  (who  are  mostly,  but  not  uni- 
versally, graduates  who  have  passed  the  lowest  degree. that 
of  Bachelor  of  Arts),  and  the  scholars,  who  are 
when  undcr-gradwites.  are  either  chosen  from  p 
localities,  schools.  \c.  Ac.  according  to  the  will  of  the 
founder,  or  elected  according  to  merit  after  free  com- 
petition between  members  of  the  college  or  of  the  uni- 
versity at  large.  Every  college  Is  finally  under  the 
superintendence  of  a  visitor,  generally  some  high  eccle- 
siastical functionary.  2.  As  a  place  of  education,  the 
college  receives  within  its  walls  not  only  fellows  and 
scholars,  but  also  (in  the  great  majority  of  instances) 
independent  members,  limited  in  number  only  by  the 
extent  of  the  lodging  which  it  can  afford  ;  it  being  usual 
at  Oxford  (although  not  at  Cambridge)  that  every  stu- 
dent on  entering  the  university  should  not  oidy  belong 
to  a  college  or  hall,  but  reside  within  its  walls.  The  under- 
graduate members  of  the  college  are  under  the  superin- 
tendence of  the  tutors.  These  are,  In  general,  resident 
fellows,  appointed  by  the  head  to  perforin  this  office.  In 
some  colleges  each  tutor  has  under  his  special  control  a 
certain  number  of  under-graduatcs  ;  iu  others  the  tutors 
divide  among  them,  not  the  students,  but  the  different 
branches  of  instruction  which  are  to  be  communicated. 
Such  is  a  very  general  outline  of  the  sj  stem  of  English 
colleges  ;  but  each  of  these  foundations  is  exclusively 
governed  by  Its  own  laws  and  usages,  and  no  compre- 
hensive description  will  apply  without  exception  to  all. 
Oxford  has  niueteen  colleges  and  five  halls  ;  Cambridge 
seventeen  colleges  or  halls.  In  both  universities  the 
oldest  ore  supposed  to  have  existed  from  the  mtddlu  of 
the  13th  century  ;  the  greater  part  were  founded  between 
that  |»criod  and  the  Reformation,  but  a  few  are  of  Protest- 
ant foundation. 

CO'LLEC.E  OF  JUSTICE.  In  Scottish  Law,  a 
term  applied  to  the  supreme  civil  courts,  composes.!  of  the 
lords  of  council  and  session  ;  together  with  the  ad»  .>- 
cates,  clerks  of  session,  clerks  of  the  bills,  writers  to  the 
signet.  Ac.  See  Si  ssiok. 
CO'LLET.    See  Colli  v. 


COLLIMA'TIOX.    (Lat.  colllmo.  1  aim  at.) 
line  of  rollimatlon.  in  a  telescope,  Is  the  line  of  sight. 


or  the  straight  line  which  passes  through  the  centre  of 
the  object  glass  and  the  intersection  of  tho  wires  placed 
in  its  focus.  The  error  of  collimation  is  the  difference 
between  the  actual  line  of  sight  and  the  position  which 
that  line  ought  to  have  in  reference  to  the  instrument. 

COLLIM A'TOK.  Captain  Kater  gave  the  name  of 
floating  collimator  to  an  instrument  invented  by  him  for 
ascertaining  the  horizontal  point.  It  consists  of  a  small 
telescope,  furnished  with  cross-wires  In  its  focus,  anil 
fastened  horltontally  on  a  flat  iron  float,  which  is  made 
to  swim  on  mercury,  and  which  of  course,  when  left  to 
itself,  will  always  assume  one  and  the  same  invariable 
Inclination  to  the  horizon.  If  tho  cross-wires  of  the 
collimator  be  illuminates!  bv  a  lamp  placed  in  the  focus  of 
its  object  glass,  the  rays  from  them  will  issue  parallel, 
and  consequently  be  in  a  fit  state  to  be  brought  to  a  focus 
by  the  object  glass  of  any  other  telescope,  in  which  they 
wijj  form  an  image  as  if  they  came  from  a  celestial  object 
iu  their  direction,  i.e.  at  an  altitude  equal  to  their  Inc  lin- 
ation. By  transferring. then,  tin* collimator  still  floating 
on  a  vessel  of  mercury  from  one  side  of  a  circular  instru- 
ment to  the  other,  we  are  furnished  with  two  quasi  - 
ceU-stial  objects,  at  precisely  equal  altitudes,  or  opposite 
sides  of  the  centre  ;  and  (f  these  be  observed  in  suc- 
cession with  the  telescope  of  a  circle,  bringing  its  cross 
to  bisect  the  image  of  the  cross  of  the  collimator,  tho 
difference  of  the  two  readings  on  the  limb  will  lie  twice 
the  zenith  distance  of  either  ;  whence  the  horizontal  or 
zenith  point  is  Immediately  determined.  Another  fonn 
of  the  collimator  has  the  telescope  placed  vertlcallv. 
whereby  the  zenith  point  is  directly  ascertained.  {Phii, 
Trans.  1S2S;  Pearson's  Practical  Astronotny,  vol.il.) 

COLLIQUATIVE.  (Lat.  colliqueo.  /  melt.)  Ex- 
cessive evacuations  arc  so  termed,  which  appear  to  melt 
down  the  strength  and  substance  of  the  body. 

COLLl'SION.  (Lat.colWsio.  from  coliido,  /  strike 
apamst.)  In  Mechanics,  the  action  of  one  iKtdy  Impinging 
against  or  striking  another  with  a  certain  degree  of  forte. 
In  order  to  explain  the  phenomena  which  take  place  when 
two  bodies  in  motion  impinge  against  each  other,  we 
suppose  the  bodies  cither  perfectly  non-elastic,  or  per- 
fectly elastic,  and  that  they  move  in  a  medium  which  offers 
no  resistance.   As  uonc  of  these  suppositions  have  place 


Digitized  by  Google 


COLLLM. 

exactly  in  nature,  the  result*  deduced  from  them 
ia  prartie*  undergo  certain  modifications. 

the  ease  of  non-elastic  bodies,  let  us  suppose,  first, 
thai  the  body  A  strikes  against  another  body  B,  which 
is  cither  at  rest  or  is  moving  in 
|  |  a    the  same  direction  with  A  to- 


ward  C,  but  with  a  lets  velocity. 
The  body  B  presents  an  obstacle 
rt  of  the  force  of  A  must  therefore 


wnen  th?  q 
hx»  N-wi  Co. 


of  A;  . 

is  to  say,  in 

w  ith  a  velocity  equal  to  its  ow  n.  But 
of  motion  necessary  for  this  purpose 
B  no  lunger  opposes  the  motion 
of  A;  so  that  both  bodies  have  the  same  velocity  after  the 
■frock.  Now.  since  a  body  cannot  impart  force  to  another 
without  losing  precisely  an  equal  quantity  itself,  the  sum 
mt  the  force*,  or  moments,  must  remain  the  same  after  as 
briVire  collision  ;  but  it  has  just  been  shown  that  the 
velocities  of  both  bodies  are  the  same  after  the,  shock  ; 
therefore  (this  momentum  being  measured  bv  the  product 
ut  the  roa««  into  the  velocity )  the  sum  of  the  moments  is 
distributed  between  the  two  bodies  in  the  proportion  of 
their  masses,  and  the  common  velocity  is  found  by  divid- 
ing the  sum  of  the  moments  before  the  impact  by  the 
sum  of  their  masses. 

Let  us  next  consider  the  shock  of  two  bodies  moving 
in  opposite  directions.  If  the  forces;  by  which  they  are 
animated  are  equal,  they  will  dcitroy  each  other  at  the 
instant  of  collision  ;  if  they  are  not  equal,  the  greater  will 
intruy  the  smaller,  and  the  two  bodies  w  ill  then  move  in 
the  direction  of  that  whose  moment  was  the  greater,  and 
the  two  moments  will  be  equal  to  the  difference  of  the 
saaaaeni*  before  the  impact.  In  this  case  also  the  vc- 
Wity  after  the  impact  is  the  same  for  both  bodies,  and 
to  the  difference  of  the  moments  divided  bv  the 
of  the  msMW,  and  the  remaining  force  is  distri- 

to  their  re- 


lu  the  ca*e  of  elastic  bodies,  the  results  are  modified  by 
a  new  force  being  brought  into  action.  I<ct  an  Ivory 
ball  A  strike  against  another  B  advancing  In  the  tame 
■tivrtion  but  with  a  less  velocity.  The  first  effect  of  the 
collision  i»  to  pnidure  a  momentary  union  of  the  two 
hall*  and  to  compress  or  flatten  the  Impinging  surfaces; 
th*  ucxt  i«  the  effort  of  the  bodies  to  recover  their  figure 
sad  when  the  elasticity  U  perfect  (as  it  is  here  supposed 
lobe)  the  compressed  surfarcs  are  restored  with  a  force 
eaartly  equal  to  that  by  which  they  were  displaced. 
This  restoring  force,  produced  by  the  elasticity.  Is  called 
the  recoil,  and  its  effect  is  to  double  precisely  the  effect 
that  would  be  produced  If  the  bodies  were  non-elastic. 
When  the  balls  A  and  B  come  into  closest  union,  they 
take  a  rommon  velocity,  A  losing  exactly  as  much  as  B 
gains.  But  in  recovering  their  figure,  the  loss  of  A's 
vrlocitv  and  the  gain  of  IV*  velocity  are  each  doubled. 
In  order,  therefore,  to  obtain  the  actual  velocities  of  the 
impact,  wre  may  estimate  the  velocities  that  would  be 
gained  or  lost  by  each  if  non-elastic,  and  add  or  subtract 
thu  to  or  from  the  common  velocity  they  would  have 
upon  the  same  hypothesis. 

If  the  masses  of  the  two  bodies  are  equal,  their  velocities 
are  interchanged.  If  only  one  of  the  equal  bodies  In*  in 
notion,  it  will  come  to  rest  after  the  impact,  and  the 
other  will  move  forward  in  the  direction  in  which  the 
first  was  moving,  and  with  the  same  velocity  ;  if  they 
more  in  opposite  directions,  each  will  return  in  the  con- 
trary direction  with  the  velocity  the  other  had.  Whether 
the  bodies  be  equal  or  unequal,  the  difference  of  their 
velocities,  or  their  relative  Telocity,  will  be  the  same  in 
amount  both  before  and  after  the  impact. 
A  result  of  this  theory,  which  at  first  sight  appears 
1.  Is.  that  when  several  elastic  bodies  Increasing 
are  arranged  in  the  same  straight  line, 
other,  and  one  smaller  than  the  least  of 
against  the  least,  each  will  in  turn  be  re- 
1  communicate  to  the  succeeding  one  a  greater 
than  it  has  Itself.  This  increase  of 
is  greatest  when  the  masses  of  the  bodies  In- 

of  gra- 


In  all  cases  of 
rity.  whether  at  rest  or  in 
the  impact  as  before.    If  It  was  at  rest.  It 
r*  iv  .  and  is'  it  was  in  nv  Ih  n,  it 
the  same  direction  and  with  the  jjuhc  mw»j, 
standing  the  impact.    This  is  the  case  both  in 

non-elastic  and  elastic  bodies  ;  and  It  is  a  co..^  - 

in  whatever  manner  the  bodies  act  on  each  other,  and 
whatever  be  their  respective  natures.  (For  a  full  and 
elementary  explanation  of  this  subject,  see  Maclaurm'i 
Account  of  Seicton's  Principia.) 

CO*LLUM.  (Lat.  collum,  the  neck.)  That  t  art  of 
the  axis  of  a  plant  whence  the  stem  and  root  diverge.  In 
the  beginning  it  is  a  space  which  there  is  no  difficulty  in 
diuin^ulshing.  so  long  as  the  embryo  or  young  plant  has 
wot  undergone  any  considerable  change  ;  but  in  the  pro- 
of time  it  is  externally  obliterated,  to  as  to  Ix-como 


COLON  V. 

COLLUTORIUM.   (Lat.  colluo.  I  trash,  and  so.  the 
nwuth  )    A  lotion  for  rincing  the  mouth. 

COLLY'RIUM.     (fir.  «*>.t*.  /  thee k. 
fluxion.)  Lotions  intended  to  check  I 
The  term  L  now  exclusively  applied  to  < 

CO'LOBIS.  (Or.  «.>.*3.(,  ntnt.lated.)  A  genus  of 
long-taih-d  Quadrumanes,  or  monkeys  ;  so  called,  tie- 
cause  the  fore  hands  are  deficient  In.  and.  as  it  were, 
ted  of.  a  thumb.  In  this  respect  the  Cotobi.  which 
exclusively  limited  to  the  African  continent,  re- 
semble the  spider-monkeys  (Atctes)  of  South  America: 
but  they  have  not  a  prehensile  tail  to  com|>cnsate  for  the 
Imperfection  of  the  hands  ;  their  long  caudal  appendage 
is,  on  the  contrary,  terminated  by  a  tuft  of  hairs.  The 
Cotobi  differ  also  from  the  A  teles  in  having  five  molar 
teeth  instead  of  six  on  each  side  of  each  jaw,  and  in 
having  crun-k -pouches. 

CfKLOCYNTH.     (Or.  the  colon,  and  aoi«,  / 

move.)  This  term  Is  applied  in  the  Materia  Medica  to 
the  pith  of  bitter  apple,  the  fruit  of  the  Cucvmis  colocynthis, 
which  is  violently  purgative.  It  is  imported  dried,  and 
generally  peeled,  from  Turkey:  it  is  rarely  used  alone  ; 
but  one  or  the  most  valuable  purgatives  is  (he  comfnwtid 
extract  qf  cvloeyuth,  which  is  a  combination  of  this  drug 
with  aloes,  scammony.  cardamum  seeds,  and  soap. 

COLOCY'NTIN.  The  bitter  purging  principle  of 
the  colocynth. 

COLON.  (Gr.)  This  name  Is  given  to  the  grenter 
part  of  the  large  intestines:  the  colon  passes  upwards 
towards  the  liver,  forming  the  transverse  arch  which  de- 
scends upon  the  left  side,  forming  its  sigmoid  flexure ; 
entering  the  pelvis,  it  passes  into  the  rectum. 
Colon.  In  Grammar.  See  1'lixcti  ation. 
COLONNA'DK.  (Lat.  rnlumna.)  In  Architecture, 
a  series  of  columns  placed  at  certain  intervals,  called 
Intcrcolumniations,  from  each  other,  varying  according 
to  the  rules  of  art  ami  the  order  employed. 

COLONEL.  The  commander  of  a  regiment  or  bat- 
talion of  troops  :  he  Is  the  highest  in  rank  otfleld  officers, 
and  immediately  subordinate  to  a  general  of  division. 
The  word  Is  of  uncertain  origin.  The  lieutenant-colonel 
is  Immediately  under  the  colonel,  assisting  in  his  duties, 
and  being  his  substitute  when  required. 

COLONY.   (Gr.  Lat.  colonla.)  Colonies  are 

establishments  formed  In  foreign  count  ilea  by  bodies  of 
men  who  voluntarily  emigrate  trom,  or  are  forcibly  sent 
abroad  by,  their  mother  country.  Various  motives  have, 
at  different  periods,  led  to  the  formation  of  colonies. 
Sometimes,  as  in  the  case  of  most  of  the  Greek  colonies 
of  antiquity,  they  were  formed  by  citizens  driven  from 
their  native  country  by  the  violence  of  political  factions  ; 
sometimes,  as  in  the  case  of  the  Roman  colonies,  they 
were  formed  for  the  purpose  of  bridling  subjugated  pro- 
vinces :  the  latter,  Indeed,  were  a  specie*  of  camps  or 
military  stations,  forming,  as  it  were,  the  advanced  posts 
of  that  mighty  army  which  had  its  head-quarters  at 
Rome :  and  sometimes,  again,  as  in  the  cane  of  the 
l'hrrnici.in  colonies,  and  of  most  of  those  established  in 
modern  times,  they  have  been  formed  for  commercial 
purposes,  or  in  the  view  of  enriching  the  mother  country, 
by  opening  new  markets  from  which  she  might,  if  she 
cnose.  exclude  foreigners. 

The  nature  of  the  connection  that  has  existed  between 
colonies  and  their  mother  countries  has  been  exceedingly 
various.  Most  of  the-  Greek  colonies  being  founded  by 
private  adventurers,  who  received  no  assistance  from  the 
government  of  the  parent  state,  were  really  independent ; 
the  duty  which  they  owed  to  their  metropolis  being  surh 
only  as  Is  due  to  kinsmen  and  friends,  and  not  that  due  by 
subjects  to  their  rulers.  The  Roman  colonics,  on  the 
other  hand,  being  founded  by  the  state  for  an  Important  po- 
litical purpose,  always  maintained  an  intimate  connection 
with,  and  dependence  ujKin,  Home.  They  formed  the  great 
bulwarks  of  the  empire  ;  nor  was  the  conquest  of  any  pro- 
Tince  ever  supposed  to  be  com  pi  <  ted  till  colonies  had  been 
established  In  it,  and  roads  had  rendered  it  accessible  to 
the  legions.  The  colonies  established  for  commercial  pur- 
poses have  generally  been  subjected  to  such  regulations 
as  were  deemed  most  for  the  advantage  of  the  parent 
state.  Their  growth  has  thus  in  many  instances  been 
retarded:  and  they  have  been  rendered  less  serviceable 
to  their  founders  than  they  would  have  been  had  they 
been  treated  with  greater  liberality. 

The  very  narrow  limits  within  which  this  article  must 
be  compressed  make  it  necessary  that  we  should  limit 
our  statements  to  a  few  remarks,  having  more  |iartirular 
reference  to  those  questions  of  colonial  policy  most  in- 
teresting to  the  r 
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The  advantages  supposed  to  result  from  that  monopoly 
of  the  colony  trade  which  all  modem  countries  jxwsesscd 
of  colonies  have  endeavoured  to  enforce,  seem  to  be  al- 
together imaginary'-  The  ties  of  kindred,  and  the  identity 
of  language,  customs,  and  manners,  give  the  merchants 
of  the  mother  country  grrat  advantages,  and  enable 
i,  provided  their  good*^l«c  ahoul  M  chenp  as  those  of 
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others,  to  supply  the  colonial  markets  in  preference  to 
every  one  else.  But  all  attempts  to  establish  a  monopoly 
In  farour  of  the  mother  country,  by  prohibiting  the  im- 
portation of  the  produce  of  other  nations  into  the  colony, 
are  necessarily  either  useless  or  prejudicial,  not  merely 
to  its  interests,  but  cren  to  those  of  the  mother  country. 
If  the  latter  can  produce  the  articles  required  by  the 
colony  as  cheap  or  cheaper  than  others,  she  will  com- 
mand the  supply  of  the  colonial  markets,  without  any 
interference  whatever  ;  and  if  she  cannot  do  this,  unless 
by  excluding  the  cheaper  products  of  others,  then  it  is 
plain  the  goods  sent  to  the  colony  can  only  be  produced 
by  diverting  a  portion  of  the  capital  and  industry  of 
the  mother  country  into  comparatively  disadvantageous 
channels,  or  into  businesses  in  which  she  is  excelled 
by  others  :  it  is  plain,  too,  that  no  artificial  monopolies 
can  be  maintained,  except  in  the  case  of  small  and  easily 
guarded  colonies.  The  British  merchants  have  at 
present  the  supply  of  by  far  the  greater  part  of  the 
manufactured  goods  required  by  our  North  American 
possessions ;  because  the  goods  they  send  to  them  arc 


generally  cheaper  than  those  scut  there  by  other  par- 
capable  of  underselling 


ties.     But  were  competitors 

our  merchants  to  appear  in  the  field,  they  would  have 
very  little  difficulty  indeed  in  depriving  them  of  these 
markets.  Cheap  goods  are  sure  to  make  their  way 
through  even*  barrier ;  and  the  frontier  of  our  North 
American  colonics  is  so  very  extensive,  and  the  impos- 
sibility of  guarding  it  so  obvious,  that  the  smallest  saving 
in  point  of  expence  would  occasion  the  clandestine  intro- 
duction of  prohibited  goods  in  unlimited  quantities.  In 
such  a  case  custom-house  enactments  are  good  for  no- 
thing. All  the  tyrannical  regulations  and  sanguinary 
punishments  of  Spain  and  Portugal  were  unable  to  pre- 
vent their  transatlantic  possessions  being  deluged  with  the 
prohibited  commodities  of  Britain.  France,  and  Germany. 
The  ability  to  supply  it  with  comparatively  cheap  goods 
is  the  only  means  by  which  it  is  possible  to  preserve  any 
market.  It  is  this  that  secures  for  us  at  this  moment 
the  same  superiority  in  the  markets  of  the  United  States 
that  we  possessed  in  them  when  they  were  our  depend- 
i ;  and  the  moment  we  lose  this  advantage  we  shall 
ly  lose  their  market,  but,  with  it,  the  markets  of 
colonies.  Nothing,  therefore,  can  in  reality  be 
•futile  than  to  found  colonies,  or  to  retain  them  in 
a  state  of  unwilling  dependency,  in  the  view  of  mono- 
polising their  trade.  If  we  can  undersell  others,  w  e  shall 
command  their  markets  without  any  sort  of  interference ; 
and  if  we  cannot  do  this,  the  attempt  to  force  upon  them 
comparatively  dear  goods  is  sure  to  be  defeated  ;  or  if, 
unhappily.lt  should  have  a  partial  success.it  would  be 
injurious  alike  to  the  mother  country  and  the  colony. 

A  colony  might  be  advantageous,  and  might  contribute 
to  Increase  the  wealth  of  the  mother  country,  if  it  yielded 
a  greater  revenue  than  was  required  for  iU  government 
and  defence :  but  this  is  rarely  the  case.  Most  colonies 
require  a  heavy  outlay  on  their  first  foundation  ;  and 
when  they  attain  to  any  considerable  importance,  all  at- 
tempts to  make  them  contribute  directly  to  increase  the 
income  of  the  mother  country  are  very  apt  to  excite  dis- 
content, and  probably  even  rebellion  :  an  unfortunate 
attempt  of  this  sort  led,  In  fact,  to  the  American  war. 
To  obviate  all  chance  of  any  such  disastrous  event  occur- 
ring in  future,  we  have  distinctly  renounced  all  pretensions 
to  nuke  our  colonics  contribute  any  thing,  unless  it  be 
towards  defraying  the  expense  of  their  local  government 
and  militia.  All  the  troops  and  squadrons  required  for 
their  protection  and  security  are  furnished  gratuitously 
by  England  ;  and,  instead  of  deriving  any  revenue  from 
our  colonial  possessions,  they  cost  us  annually,  in  time  of 
peace,  a  direct  outlay  of  about  2,M0,0007.  \l\fficial  Ac- 
count, 18th  of  August,  1336.)  In  time  of  war,  or  when 
dissatisfaction  prevails  in  any  important  colony,  the  direct 
outlay  may  be  twice  or  three  times  as  great. 

A  colony  may,  however,  be  advantageous  in  a  pecuniary 
point  of  view,  even  when  it  costs  the  mother  country  a 
considerable  direct  outlay,  provided  it  afford  great  fa- 
cilities to  individuals  for  making  fortunes,  with  which  to 
return  to  the  mother  country.  A  large  sum  is  annually 
brought  in  this  way  Into  England  from  India  ;  but  our 
colonial  possessions  are,  in  this  respect,  of  little  advantage. 
Few.  comparatively,  of  those  individuals  who  acquire  pro- 
perty in  the  N.  American  colonies  return  to  England  ; 
and  but  few  situations  under  the  colonial  government  give 
the  means  of  acquiring  fortunes. 

If  a  colony  enjoy  a  natural  monopoly  of  any  product  or 
article  in  extensive  demand,  it  Is  supposed  that,  by  laying 
a  heavy  duty  on  Its  exportation,  a  considerable  advantage 
may  be  made  to  accrue  to  the  mother  country  :  hut  this 
does  not  really  appear  to  be  tin-  case.  Ceylon  possesses 
a  monopoly  of  the  trade  in  cinnamon  ;  but  the  enormously 
high  duty  (3j.  per  lb.)  laid  on  the  article  when  extorted 
has  restricted  the  demand  for  it  to  the  narrowest  limits, 
anil  reduced  its  culture,  anil  the  revenue  derived  from  it. 
to  a  comparatively  trifling  amount.  Most  of  our  readers 
have  no  doubt  heard  of  the  immense  profits  made  by  the 
,  of  which  the  possession  of  the  Moluccas 
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gave  them  the  monopoly.  But  these  high  profits 
wholly  a  consequence  of  (he  limitation  of  the  qu; 
sold  ;  and  to  prevent  a  fall  of  price  by  an  increase  of  the 
supply  brought  to  market,  the  Dutch  occasionally  de- 
stroyed a  portion  of  the  produce  !  There  is  no  longer, 
however,  so  much  even  as  the  shadow  of  a  doubt  that 
they  were  heavy  losers  by  this  oppressive  and  short- 
sighted  policy.  The  sales  were  confined  to  an  amount 
hardly  sufficient  to  employ  the  capital  even  of  a  tingle 
merchant ;  ami  the  total  sum  realiied  by  the  government 
is  not  supjxised  to  have  amounted  to  the  tenth  part  of 
what  it  would  have  risen  to  had  the  trade  been  left  free, 
under  a  moderate  duty. 

When  a  nation  derives  the  whole  or  any  considerable 
portion  of  any  important  article  from  attroad,  it  is  neces- 
sarily exposed,  especially  when  the  supply  comes  from 
one  or  a  few  foreign  countries,  to  the  risk  of  more  or 
less  inconvenience,  from  au  interruption  of  the  friendly  in- 
tercourse subsisting  with  such  countries.  When  such 
Important  articles  are  furnished  by  a  colony,  their  supply- 
is  comparatively  secure ;  and,  in  such  cases,  colonial  pos- 
sessions may  be  very  valuable.  At  this  moment  any  in- 
terruption of  the  trade  with  the  United  States  would 
most  probably,  by  interfering  with  the  supply  of  raw- 
cotton,  be  productive  of  the  most  calamitous  results ; 
aud  there  can  l>e  no  doubt  that  if  the  whole,  or  any 
considerable  part  of  the  supply  of  cotton,  were  derived 
from  a  colony,  it  would  bean  important  advantage.  This, 
however,  is  not  the  case.  It  is  not  improbable  but  that, 
at  some  future  period.  India  may  yield  abundant  supplies 
of  cotton  ;  but  at  preseut  the  cotton  she  sends  to  Europe* 
is  neither  considerable  in  amouut  nor  of  good  quality. 

It  was  long  supposed  that  our  colonies  in  the  ft*  est 
Indies  were  peculiarly  valuable  from  their  furnishing  us 
with  a  secure  and  abundant  supply  of  sugar,  an  article 
now  become  a  necessary  of  lite,  and  yielding  a  very  large 
revenue.  We  doubt,  however,  whether  there  were  ever 
any  good  foundation  for  such  an  opinion  ;  but.  w  hatever 
may  have  been  the  case  formerly,  there  is  none  now. 
Sugar  is  not  produced  in  one  or  a  few  countries  only  ; 
but  is  a  staple  product  of  almost  all  intertropical  regions  ; 
and  it  is  now  largely  produced  even  in  the  northern 
parts  of  Europe.  (.SVc  Sluah.)  So  tar.  Indeed,  is  it  fr< 
being  true  that  we  are  indebted  to  our  West  Indian 
lonies  for  abundant  supplies  of  sugar,  that  the  fact  is 
nearly  the  leveise.  Foreign  sugar  Is,  and  has  long  been, 
excluded  from  our  markets  by  oppressive  discriminating 
duties ;  and  were  these  retiealed,  and  the  duties  on  all 
sugars  placed  on  the  Mime  level,  it  is  exceedingly  doubtful 
w  hether  we  should  continue  to  derive  any  considerable 
portion  of  our  supplies  of  sugar  from  our  sugar  colonies 

Great  stress  is  frequently  laid  on  the  advantage  of  co- 
lonies established  in  unoccupied  countries,  in  affording 
a  field  fbr  the  ready  and  beneficial  employment  of  the 
surplus  or  unemployed  population  that  occasionally 
abounds  in  old  settled  and  densely  peopled  countries  j 
neither  can  there  lie  a  doubt  that  this  Is  of  very  material 
importance.  But  it  is  pretty  obvious  that,  having  founded 
a  colony,  it  is  unnecessary  to  retain  it  in  a  state  of  de- 
pendence if  it  wish  to  become  free,  to  realize  the  advan- 
tage referred  to.  I-abour.  In  such  colonies,  is  always  In 
great  demand, and  a  regard  for  their  own  interests  always 
disposes  the  colonists  to  give  every  fair  facility  to  the  im- 
migration of  labourers.  Notwithstanding  the  advantages 
occasionally  held  out  by  the  British  government  to  en- 
courage emigration  to  our  North  American  colonies,  the 
great  current  of  emigration  has  always  been  directed  to 
the  United  States:  and,  even  of  the  emigrants  that  sail 

cely  i 
ately 

contiguous  states  of  the  Union.  It  is  idle,  therefore,  to 
attempt  to  excuse  the  policy  of  attempting  to  retain  co- 
lonies in  a  state  of  reluctant  dependence  on  the  mother 
country,  on  pretence  of  their  affording  a  profitable  outlet 
for  poor  or  unemployed  persons.  The  interest  of  the 
settlers  will  keep  this  outlet  open,  and  will  secure  every 
real  advantage  that  could.  In  this  respect,  be  derived 
from  the  most  complete  colonial  domination. 

We  beg,  however,  that  it  may  not  lie  supposed,  from  any 
thing  now  stated,  that  we  regard  the  foundation  of  colonics 
as  inexpedient ;  on  the  contrary,  their  establishment  has 
been  highly  advantageous  to  this  as  it  has  been  to  most  old 
settled  countries  In  all  ages.  It  is  not  to  their  foundnt  ion, 
provided  they  lie  placed  in  proper  situations  and  judiciously 
managed,  but  to  the  needless  interference  with  their  go- 
vernment, the  trammel*  imposed  on  their  industry,  tho 
prevention  of  their  free  intercourse  with  other  people, 
and  the  attempt  to  govern  them  after  they  are  able  and 
determined  to  govern  themselves,  that  we  object.  A 
nation  that  founds  a  colony  in  an  unoccupied  country, 
or  in  a  country  occupied  only  by  savages,  extends  by  so 
doing  the  empire  of  civilization  to.  it  may  be,  an  in- 
definite degree.  Such  colony  not  only  forms  a  desir- 
able outlet  for  tin-  redundant  or  unemployed  population 
of  the  mother  country,  but  it  forms  a  new  and  rapidly 
for  its  product*  and  those  of 


from  this  country  for  Canada,  scarcely  a  fourth  part  re 
main  in  the  province,  but  immediately  leave  it  for  the 
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rocitrip?     So  one  can  doubt  that  Europe  has  been 
ucailly  benefited  by  the  discovery  and  civilisation  or 
Aufirci :  but  the  advantages  thence  arising,  how  great  j 
uxtrr,  would  have  been  incomparably  greater,  but  for  j 
6#Tinou«  impolitic  regulation*  imposed  by  the  mother  i 
Kaia  on  tbiir  colonies.    The  British  colonies,  though 
Imntii  in  various  ways,  enjoyed  a  much  greater  degree  | 
rffrvrdora  than  those  of  any  other  country  ;  and,  in  con  - 
wjoHK-e  their  progress,  both  before  and  since  the  sera  of 
tW  independence,  has  bes-n  proportionally  rapid.  Tho 
frtUnie*  of  Spain,  on  the  other  hand,  though  occupying 
tNr  naest  provinces,  had  their  progress  thwarted  by  the 
Uari  jealousy  and  short-sighted  rapacity  of  the  mother 
and  were  kept  as  much  as  possible  In  a  state  of 
pipUge.    The  government  was  entirely  administered 
1*  natives  of  Old  Spain ;  the  colonists  were  carefully 
r\Huded  from  every  office  of  power  and  emolument ;  one 
roiooy  was  prohibited  from  trading  with  another ;  and 
h*l  foreigners  presumed  to  settle  amongst  them,  they 
would  ime  been  liable  to  capital  punishment.     In  con- 
KVamcc  their  progress  was  very  slow ;  and  when  at 
l«mh  they  succeeded  In  throwing  off  the  galling  yoke 
rfth*  mother  country,  they  became,  from  their  incxperl- 
«**  in  Klf-governmenU  a  prey  to £l*°r]f  of  disorders.  ^  It 

ervice  to  Spain  ;  and  it  is.  at  all  events, 
they  have  not  conferred  cither  on  her  or  on 
tries  a  tenth  part  of  the  benefit  they  would 
ta'rdooe  had  they  been  treated  with  greater  liberality, 
sad  permitted  freely  to  avail  themselves  of  all  the  ad- 
nj>fa*rs  of  their  situation. 

The  American  war  seems  to  have  decided.  In  so  far  as 
•ij**riencr  can  decide  any  thing,  the  question  as  to  the 
,-itri  »f  retaining  colonies  in  a  state  of  dependency  that 
«>  irtcrmined  to  govern  themselves.   No  colonies  were 
r,f  reckoned  half  so  valuable  as  those  which  now  form 
it*  republic  of  the  United  States ;  and  it  was  generally 
"Proud  that  their  emancipation  would  be  decisive  of  the 
«f  Britain, — that  her  sun  would  then  set,  and  for  ever  ! 
bare  we  really  lost  any  thing  by  that  event?  Has 
^if  trade,  our  wealth,  or  our  power  been  in  any  degree 
^Wired  by  the  independence  of  the  United  Sutes  ? 
TV- reverse  U  distinctly  and  completely  the  fact.  The 
that  we  could  have  continued  for  any  length  of  time 
'■^Mairi  such  rapidly  growing  etnintric*  in  a  state  of  de- 
?*™ieiiee,  or  that  we  could  have  been  advantageously 
«t*d  in  a  federal  union  with  vast  regions  situated  in 
'"•tfter  hemisphere,  is  too  wild  and  extravagant  to  require 
^,-niiviuon.    Hut  notwithstanding  its  independence  we 
**Tt  ""ootinued.and  will  necessarily  continue  In  all  time  to 
•  *w.  to  reap  aJl  the  advantage  we  can  reasonably  claim  as 
■  "laden  of  this  mighty  empire  In  the  wilderness.  English- 
^ec  »iu  necessarily  always  command  a  preference  in  the 
American  markets.   And  while  we  are  disencumbered  of 
'•<w  impossible  task  and  enormous  expense  attending  the 
f*yi—t  and  defence  of  all  but  boundless  countries 
W  miles  distant,  our  intercourse  with  them  grows  with 
o»ir  rrowth ;  and  we  are  as  much  benefited  and  enriched 
?  them  as  wc  should  have  been -toad  they  continued  In 
a*  wme  state  of  dependency  as  Australia  or  the  Cape  or 
f*»d  Hope. 

The  previous  remarks  are  not.  of  course,  meant  to  ap- 
f?  to  such  dependencies  as  MalU  or  Gibraltar.  These 
a*  colonies,  but  naval  stations,  necessary  for  the  ac- 
lation  of  our  ships  of  war  and  merchantmen,  and 
sImj  as  secure  depots  for  our  produce.  Every 
rial  and  maritime  nation  that  takes  a  just  view 
™  "*1  Interests  will  always  take  care  to  possess  itself 
"SfWdi  strong-holds. 

f  Nri»er  are  the  previous  remarks  meant  to  apply  to  the 
7^*-»t  and  occupation  of  foreign  countries,  in  the  view 
'jP^^'Dg  national  opulence  and  power.  Such  policy 
"wr  good  or  bad,  according  to  the  peculiar  cir- 
affecting  each  particular  case.  Our  remarks 
/  to  colonies  strictly  so  callH ;  that  is,  to  the 
<j(  foreign  territories,  peopled  prii.  i pally  or  wholly 
J  •"aurrants,  or  trsC  descendants  of  emigrants  from 
•"other  countiy,  and  not  held  as  a  mere  military 


that  brought  from  a  British  settlement  in  North  America  ! 
is  obliges  us  to  resort  to  Canada,  whence  we  Import 


Hits 


an  Inferior  article  at  a  comparatively  high  |srice.  The 
disadvantages  of  this  impolitic  sy  stem  are  numerous  and 
glaring.  To  a  manufacturing  country,  having  a  great 
mercantile  and  warlike  navy,  timltcr  is  indispensable; 
and  vet,  instead  of  supplying  ourselves  with  it  where  it 
may  be  found  best  and  cheapest,  w  e  load  the  superior  and 
cheaper  article  with  an  exorbitant  duty  :  and  thus  do  i  in- 
most wc  can  to  make  our  houses  and  ships  be  built 
and  our  machinery  constructed  of  what  is  inferior  and 
dear  !  But  the  mischief  does  not  stop  here.  By  refusing 
to  import  the  timber  of  the  north  of  Europe,  we  pro- 
portionally limit  the  power  of  the  Uussians.  Prussians, 
Swedes,  and  Norw  eglans  to  buy  our  manufactured  goods  ; 
while,  by  forcing  the  importation  of  timber  from  Canada, 
we  withdraw  the  attention  or  its  inhabitants  from  the 
most  profitable  employment  ihey  enn  carry  on,  — that  is. 
from  the  cultivation  of  the  soil,  —  and  make  them  waste 
their  energies  In  comparatively  disadvantageous  pursuits  1 
Such,  either  in  a  le»s  or  a  greater  degree,  is  the  uniform 
result  of  all  attempts  to  interfere  with  the  natural  order 
of  things,  and  to  force  a  trade,  whether  with  a  colony  or 


tnetlnies.  in  order  to  carry  on  a  trade  with  a  colony, 
""pessary  to  give  its  products  peculiar  advantages  in 
tnsrket*  of  the  mother  country  ;  and  consequently  at 
♦  ♦"xpens,.  and  to  the  prejudice  of  the  consumers  in  the 
■    •        rather  incline  to  think  that  no  small  portion 
«•"••!••  with  fh.   \\.  -l  I  ml  ir-*  U  fur.,  d  mtKuway; 
' *erc  the  discriminating  duties  on  foreign  sugar 
»«*  dmuld  derive  a  considerable  part  ol  our 
/FPli'v  from  other  quarters.    But  whatever  may  be  the 
**h  the  West  Iivdla  trade,  this,  at  all  events,  is  the 
*lth  the  Canada  trade.    It  employ  s  a  large  number 


t;»fcK*  aru^  **amen,  and  seems,  to  a  superficial  observer, 
"  truth  and  reality,  however,  It  is  very- 
Two  thirds  and  more  of  this  trade  is 


"aluable.  In  truth  and  reality,  however,  It  is  very 
j'1^*  the  reverse. 

■nd  factitious ;  originating  in  the  oppressive  dis- 


•J^^infr  a,,,v  "f  *r"-  J4  h«|M»*«l  on  timber  from 
"ftth  uf  Euroi»e.  over  and  above  what  is 


be. 

But  the  existing  state  of  our  relations  with 
affords  other  matter  for  serious,  and  not  very  pleasant 
reflection :  that  colony  is  not,  and  never  has  been,  of  ad- 
vantage to  England.  Were  the  duties  on  Canada  timber 
reduced  to  the  same  level  as  those  on  Baltic  limber,  we 
question  whether  it  would  be  found  to  possess  a  single 
article  that  could  be  advantageously  exported  to  this 
country,  or  tliat  we  might  not  buy  cheaper  and  better 
elsewhere.  It  no  doubt  affords  an  outlet  for  emigrants, 
and  la  in  so  far  useful ;  but  in  all  other  respects  its.  occu- 
pation has  always  been,  and  will  most  'probably  continue 
to  be.  productive  of  little  except  loss.  And  even  as  re- 
spects emigration.  It  is,  as  already  explained,  by  no  means 
clear  that  the  field  would  be  at  all  narrowed  by  Canada 
becoming  independent,  or  connected  with  the  United 
States. 

But  useless  as  Canada  has  been  to  England  in  time 
past,  the  connection  with  it  w  ill,  in  all  probability,  become 
much  more  onerous  In  time  to  come.  We  shall  not  stop 
to  inquire  whether  the  Canadians  have  good  grounds 
for  the  dissatisfaction  that  prevails  so  generally  amongst 
them.  It  is  enough  to  know  that  it  exists ;  and  that 
nothing  but  the  presence  of  a  large  British  army  is  able 
to  maintain  our  nominal  ascendency  in  that  province. 
While  this  state  or  things  continues,  the  prosperity  or  tho 
colony  must  be  at  a  stand  ;  emigration  to  it  w  ill  cease  or  be 
greatly  narrowed  ;  and  the  distresses  in  which  the  settlers 
will  be  involved  will  give  additional  strength  to  the  party 
wishing  to  break  off  the  connection  with  the  mother 
country.  The  people  of  Britain  would  do  well  to  reflect 
dispassionately  on  the  state  of  tho  Canadian  question. 
There  are  not,  perhaps,  a  doien  men  of  sense  In  the  em- 
pire w  ho  are  not  ready  to  admit  that  in  some  ten  or  twenty 
years  Canada  will  be  Independent,  or  be  Incorporated  with 
the  United  States.  But  if  so,  what  should  be  our  policy 
in  the  mean  time  ?  Are  we  resolved  to  maintain  an  anny 
or  10,000  or  15.000  men  in  Canada  ?  —  to  expend,  directly 
and  indirectly,  some  three  or  four  millions  a  year  in  pre 
serving  a  mere  nominal  ascendency  in  a  colony  our  con- 
nection w  ith  w  hich  is  really  a  loss  V  If  such  be  our  deter- 
mination, it  may  l>e  doubted  whether  we  have  profited 
much  by  the  dear-l>ought  experience  afforded  by  the  Ame- 
rican war.  National  pride  may  previ  nt  our  relinquishing 
this  costly  and  barren  dominion  ;  Lut  good  sense,  and  the 
most  obvious  view  s  of  expediency,  would  seem  to  suggest 
the  policy  of  voluntarily  anticipating  what  there  is  every 
reason  to  think  must  in  the  end  necessarily  hap|>cn.  and 
of  providing  for  the  independence  of  Canada  under  a 
system  or  friendly  and  mutually  beneficial  relations. 

The  explanation  given  by  Dr.  Smith  in  the  Wealth  of 
Saiiims  ( book  iv .  cap.  7.  }o(  the  causes  or  the  rapid  growth 
and  prosjierity  or  colonies  founded  in  advantageous  situ- 
ations, though  impugned  by  Sismoudi  (Etuttct  tur  fA'ro- 
nomw  politique,  11.  cap. "  Colonies  ")  and  others,  seems 
to  be  consistent  alike  with  principle  and  historical  evi- 
dence. When  a  colony  Is  founded  in  an  uninhabited  or 
but  thinly  peopled  district,  each  colonist  gets  a  large 
extent  or  the  best  land  ,  he  has  no  rent,  and  but  few  n 
any  taxes  to  pay  ;  and  being  able  to  procure  supplies  or 
manufactured  articles  from  the  mother  country,  or  one 
equally  advanced,  he  applies  all  his  energies  toagricultuie, 
win.  h  under  the  circumstances  Is  most  productive.  The 
demand  for  labour  in  such  colonies  is  very  great ;  for  the 
high  rate  of  wages,  combined  with  the  cheapness  of  th<- 
land,  speedily  changes  the  labourers  into  landlords.  D  ho 
in  their  turn  become  the  employers  of  fresh  labourers. 
In  consequence  population  and  wealth  advance  with  un- 
usual rapidity ;  and  in  some  instances,  a.  In  that  of  the 
[Tutted  Sutes,  they  have  continued  for  a  lengthened 
period  to  go  on  duubling  every  twenty  or  live  and  twenty 
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Hiit  in  stating  that  the  facility  of  obtaining  supplies  of  j 
fertile  and  unoccupied  land  ii  the  principal  cause  of  the  • 
rapid  progress  of  new  colonies,  it  is  n*t  meant  to  affirm 
that  it  is  the  only  cause.  An  advantageous  situation  for  the 

Jirosccution  of  commercial  pursuits,  and  great  superiority 
n  navigation,  may  enable  a  colony  to  advance  at  its  out- 
set, though  without  any  considerable  extent  of  territory, 
with  even  more  rapidity  than  if  it  enjoyed  an  unll-  i 
mited  command  of  fertile  land.  This  seems  to  have 
been  the  principal  cause  of  the  speedy  extension  of  the 
Creek  colonics  in  antiquity.  The  most  famous  of  these, 
as  Syracuse  and  Agrigentum  in  Sicily,  Tarentum  and 
Locri  in  Italy,  and  Kphesus  and  Miletus  in  Asia  Minor, 
were  amongst  the  principal  emporia  of  the  ancient 
world.  They  were  afl  sea- port  towns  ;  were  founded  in 
the  most  advantageous  situations  for  carrying  on  an  ex- 
tensive commerce,  and  owed,  in  fact,  their  wealth  and 
greatness  mainly  to  trade  and  navigation.  Owing,  how- 
ever, to  the  limited  extent  of  their  territorial  acquisitions, 
a  consequence  partly  of  the  difficulty  of  subduing  the  in- 
digenous population,  and  partly  of  the  neighbourhood  of 
other  colonies  founded  by  rival  states,  their  power  rested 
on  no  very  broad  or  solid  foundation  ;  so  that  the  fall  of 
the  eapltal  city  and  the  annihilation  of  the  state  were  all 
but  synonymous. 

The  colonies^oundcd^ln  modem  timethave  been  placed 

which  they  wererpUnb^CwTreUdther  so  vc^y  thinl'v  in- 
habited as  to  be  almost  deserts,  or  they  were  occupied  by 
a  feeble  and  inferior  race  unable  to  oppose  any  effectual 
obstacle  to  the  diffusion  of  the  colonists  ;  so  that  the  latter 
easily  spread  themselves  over  a  large  extent  of  country, 
and  have  had  in  general  more  of  an  agricultural  than  of 
a  commercial  character.  But  while  this  has  given  them 
greater  strength,  it  has  not,  after  the  difficulties  attendant 
on  their  first  establishment  were  got  over,  in  any  degree 
Impeded  their  progress,  but  the  contrary.  Trie  most 
flourishing  of  the  colonies  of  antiquity  will  not  bear  to  be 
compared  in  respect  of  rapidity  of  growth,  magnitude  and 
power,  with  the  United  States ;  and  the  slower  progress 
of  the  Spanish  and  Portuguese  colonies  is  not  owing  to 
the  colonists  having  distributed  themselves  over  a  wide 
extent  of  country,  but  to  the  oppressive  interference  of  j 
the  mother  country  with  their  domett  ic  arrangements,  j 
and  the  vexatious  restrictions  laid  ou  their  Intercourse  I 
with  foreigners. 

A  very  great  degree  of  equality  prevailed  among  the 
free  settlers  in  Orcek  colonies;  and  in  consent*  nee  the 
lauds  accqulred  by  the  colonists  were  distributed  amongst 
them  in  nearly  equal  portions.  But  in  modei  n  times  it  is 
very  different.  Owing  to  the  vast  extent  and  almost 
desert  state  of  the  countries  in  which  they  have  tx'en 
principally  planted,  the  poorest  individuals  have  generally 
succeeded  In  acquiring  slips  of  land  ;  while  the  superior 
class  of  colonists,  or  those  who  had  influence  with  the 
colonial  government,  or  with  that  of  the  mother  country, 
frequently  succeeded  In  getting  grants  of  vast  tracts  of 
land,  not  In  the  view  of  cultivating,  but  of  holding  them 
till  in  consequence  of  the  increase  of  population  in  the 
vicinity  they  had  acquired  a  considerable  value.  These 
large  reserves,  by  interrupting  the  communications  l>e- 
tween  different  parts  of  the  colony,  and  increasing  the 
difficulty  and  cost  of  conveyance,  have  frequently  proved 
not  a  little  injurious  to  Its  interests.    But  there  are  various 

Eln  which  an  abuse  of  this  sort  might  be  obviated  ;  and 
,ps  the  t>est  would  be  to  apportion  the  land  according 
?  available  capital  of  the  settlers,  it  being  stipulated 
that  no  individual  should  receive  above  a  certain  number 
of  acres,  and  that  it  should  revert  back  to  the  public  unless 
certain  Improvements  were  effected  upon  it  within  a  speci- 
fied time  after  the  grant  was  made. 

But  not  satisfied  with  attempting  to  put  down  an  abuse 
of  this  sort,  we  are  now  told  that  all  the  difficulties  in- 
cident to  colonisation  have  originated  In  the  too  great 
dispersion  of  the  colonists  ;  and  that  to  obviate  them,  and 
to  ensure  to  all  new  colonies  the  acme  of  prosperity,  we 
have  merely  to  compel  the  colonists  to  keep  close  to- 
gether by  exacting  a  high  price  for  the  surrounding  waste 
or  unoccupied  land  ;  in  other  words,  by  making  the  colony 
as  like  an  qld  sett  let!  country  as  possible  I  Perhaps  such  a 
crude  project  was  hardly  wortn  notice.  If,  on  the  one 
hand,  the  price  set  on  the  waste  land  were  inconsiderable,  it 
would  not  prevent  the  purrhase  of  large  tracts  of  land  on  I 
speculation,  and  the  entailing  on  the  colony  all  the  dis- 
advantages that  have  resulted  from  the  making  of  in- 
judicious grants  ;  and  if.  on  the  other  hand,  the  price 
demanded  for  the  land  were  pretty  high,  it  would  go  far 
to  oppose  an  insuperable  obstacle  to  the  progress  of  the 
colony.  Rich  men  do  not  leave  their  native  country  to 
expo*e  themselves  to  the  inconveniences  and  hardships  I 
attending  the  establishment  of  new  settlement*  in  trie 
wilderness.  This,  if  it  be  done  at  all,  must  h.-  .lone  in  1 
time  to  come  as  in  time  past,  by  individuals  in  straitened 
circumstances,  ami  anxious  to  improve  their  fortmvs. 
But  to  exact  a  hitfh  or  considerable  price  for  land  from  ' 
»uch  persons  would,  by  sweeping  away  the  whole  or  a 
considerable  portion  of  their  capital,  deprive  them  of  the 
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means  of  clearing  and  cultivating  the  land,  and  propor- 
tionally retard  their  progress  and  that  of  the  colony.  The 

Elan  of  letting  lands  by  fine  is  admitted  by  every  one  who 
nowsauy  thing  of  agriculture  to  t>e  one  of  the  worst  that 
can  be  devised  ;  and  this  colonization  project  is  bottomed 
on  the  same  principle,  and  will  no  doubt  be  as  pernicious. 

It  1*  said  that  In  consequence  of  the  exaction  of  a  price 
tor  the  land,  and  the  concentration  of  the  colonists,  their 
employments,  being  more  combined  and  divided,  will  be 
prosecuted  with  a  great  deal  more  success  than  at  present. 
All  this,  however,  proceeds  on  the  false  and  explodes!  as- 
sumption that  the  colonists  are  not,  like  other  individuals, 
the  best  judges  of  what  is  for  their  own  advantage.  Dr. 
Smith  says  truly  that  it  is  the  highest  impertinence  for 
kings  and  ministers  to  attempt  to  direct  private  people 
how  they  should  employ  their  capitals.  But  it  Is,  if  iws- 
slble,  a  still  greater  impertinence  to  attempt  to  direct 
them  where  thnr  shall  employ  them.  A  regard  to  their 
own  Interest  will  draw  people  sufficiently  together  ;  and 
to  enact  regulations  In  the  view  of  concentrating  them 
still  more,  is  in  every  respect  as  contradictory  and  absurd 
as  it  would  be  to  set  about  Increasing  the  public  wealth 
by  regulating  the  sort  of  employments  to  be  carried  on, 
and  the  countries  with  which,  and  the  commodities  in 
which,  to  deal. 

We  have  already  sufficiently  explained  the  principal 
cause  of  the  rapid  progress  made  by  some  of  the  Greek 
colonies  :  it  should,  however,  be  borne  In  mind  that  these 
colonies  had  great  numbers  of  slaves,  who  carried  on  most 
part  of  the  more  common  employments.  Hence,  in  Sy- 
racuse or  Tarentum.  every  rich  Individual  might  have  as 
many  obsequious  servants  as  he  pleased,  and  all  sorts  of 
luxurious  accommodations  were  to  be  had  in  the  greatest 

f>rof vision.  But  in  those  modern  colonies  where  slavery 
s  abolishes!,  the  different  ranks  and  orders  of  men  are 
more  nearly  assimilated,  less  by  the  depression  of  the  rich 
than  by  the  elevation  of  the  poor.  What  is  wanted  in  re- 
finement and  attention  is  far  more  than  compensated  by 
the  wcllbelng  and  comfort  of  the  lower  classes. 

It  is  a  part  of  this  new  project,  on  the  supposed  ex- 
cellence of  which  much  stress  is  laid,  that  the  sums  got 
by  the  sale  of  lands  in  the  colony  are  to  be  expended  in 
defraying  the  expense  attending  the  conveyance  thither 
of  labourers.  This  is  a  species  of  bait  held  out  to  tempt 
capitalists  to  buy  land,  by  making  them  believe  that 
though  land  be  artificially  dear,  labour  will  be  artificially 
cheap,  and  that  on  the  whole  they  will  be  very  well  ofi  ! 
This,  however,  is  merely  attempting  to  repair  an  injury 
done  the  capitalists,  by  inflicting  a  still  more  serious  in- 
jury on  the  labourers.  In  a  colony  where  a  large  portion 
of  the  capital  is  swallowed  up  in  the  purchase  of  laud,  the 
demand  for  labour  must  be  comparatively  limited ;  and 
this  limited  market  is  to  he  glutted  by  throwing  upon  it 
crowds  of  paupers  transported  gratis  from  England  !  We 
say  crowds  of  paupers  ;  for  few  labourers  aware  of  the  facts 
of  the  case,  who  can  afford  to  pay  for  a  passage  to  the 
United  States,  will  voluntarily  go  to  a  colony  where  laud 
is  to  be  artificially  raised  to  a  high  price,  and  labour  ar- 
tificially reduced.  The  whole  scheme  seems,  in  fact,  to 
be  little  else  than  a  tissue  of  delusions  and  contradictions, 
and  it  says  little  for  the  discernment  of  the  public  that  it 
should  have  attracted  any  notice. 

It  is  true  that  the  Americans  sell  their  unoccupied  lands  ; 
but  they  sell  the  richest  and  finest  lands  in  the  valley  of 
the  Mississippi  at  less  than  a  dollar  an  acre,  whereas  we 
exact  :>*.  an  acre  for  the  worst  land  at  the  antipodes,  or  in 
that  terra  inn,Jtnita  called  Southern  Australia  1  If  th,-*,« 
regulations  be  intended  to  divert  the  current  of  voluntary 
emigration  from  our  own  colonies  to  the  United  Stat.-s, 
they  do  honour  to  the  sagacity  of  those  by  whom  they 
were  contrived,  and  there  is  not  a  word  to  be  said  against 
them  ;  but  In  all  other  respects  they  seem  to  tie  as  im- 
politic and  absurd  as  can  well  be  Imagined.  ( For  further 
Information  on  this  important  subject,  see  St.  Croir.  He 
rEtat  et  du  Sort  de»  Anciennet  Colomes ;  the  art.  "  Co. 
lony"  In  the  Kncyclopttdia  Br  it  annua  ,  and  M-Culh>ch's 
Commercial  Dictionary,  and  Edition  of  the  Wealth  of 
Nations.") 

UtPLOPHON.  In  Bibliography,  the  postcript  con- 
tained in  the  last  sheet  of  an  early  printea  work  (before 
the  introduction  of  title-pages),  containing  the  printer's 
name,  date,  \c,  is  so  termed  ;  from  a  fanciful  allusion  to 
a  Oreek  satirical  proverb.  In  which  the  people  of  Colo- 
phon, In  Asia  Minor,  arc  reproached  with  being  always 
the  hindmost. 

COI.OTIIOXITE.  A  variety  of  garnet  of  *  resinous 

fracture. 

UOI.O'PIIONY.  (Or.  KoAm?*,,..  the  city  whonc,. 
it  was  first  brought.)  The  dark-coloured  resin  which  re- 
mains after  the  distillation  of  oil  of  turpentine. 

COI.O'SS  AU.  ( From  Colossus,  a  vert  large  statue  at 
Rhodes.  1  In  the  Fine  Arts,  a  term  applied*  to  any  work  of 
art  remarkable  for  its  extraordinary  dimensions.  It  i9< 
however,  more  applied  to  works  in  sculpture  than  in  the 
other  arts.  It  seems  probable  that  colossal  statues  b.ul 
their  origin  from  the  attempt  to  astonish  by  sire  at  | 
I>er!od  when  the  science  of  proportion  and  that  of  imi- 
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Cation  were  in  their  infancy.   Colossal  statue*  of  the  di- 
ttanies were  common  both  in  Asia  and  Egypt.    By  the 
W  r.j<:,,fi  oi"  chc  p»hu'c  «.r  temple  attributed  to  Semi- 
ramls  it  abounded  with  colossal  statues,  among  which  was 
me  of  Jupiter  forty  feet  in  height.    In  Babylon  we  learn 
from  Daniel  that  the  palaces  were  filled  with  statues  of 
an  enormous  size,  and  in  the  present  day  the  ruins  of 
India  present  us  w  ith  statues  of  extraordinary  dimensions. 
The  Egyptian*  surpassed  the  Asiatics  in  these  gigantic 
moottmeui*,  considering  the  beautiful  finish  they  gave  to 
sorb  a  hard  material  as  granite.   Sesostris,  according  to 
history,  appears  to  have  been  the  first  who  raised  these 
colossal  masses,  the  statues  of  himself  and  his  wife,  which 
n*  placed  before  the  temple  of  Vulcan,  having  been 
thirty  cubits  in  height.    This  example  was  imitated  by 
fats  tucfcuori,  as  the  ruins  of  Thebes  sufficiently  testify. 
The  taste  for  colossal  statues  prevailed  also  among  the 
Greek*.    The  statue  of  Apollo  at  Hhodcs,  executed  by 
Chares,  a  disciple  of  Lystppus,  has  indeed  given  this 
specie*  of  art  the  name  it  bears  ;  and  the  great  Phidias 
contributed  several  works  of  this  order.     The  colossus 
at  Tarentum  by  Lysippe  was  no  less  than  forty  cubits  in 
bei.-bt ;  and  the  difficulty  of  removing  it,  rather  than  the 
moderation  of  the  conqueror,  prevented  Fabius  carrying 
h  utTwith  the  Hercules  from  the  same  city.    Hut  the 
proposition  made  to  Alexander  of  cutting  Mount  Athos 
into  a  statue,  in  one  ef  whose  hands  a  city  was  to  be 
•  of  holding  ten  thousand  inhabitants,  whilst 
was  to  hold  a  vessel  pouring  out  the  tor- 
ero the  mountain,  exceeds  all  others  in  history, 
the  time  of  the  Romans  colossal  statues  wore 
in  lulv.    The  first  monument  of 


COMBINATION. 


this  nature  set  up  in  Rome  was  one  placed  in  the  eapitol 
by  Sp.  Carvihus  after  his  victory  over  the  Samnites. 
This  wu  succeeded  in  after  times  by  many  others,  of 

said  to  be  of 


which  those  now  on 

and  Pollux,  are  well  known  to  most  persons.  In 
fern  times  the  largest  that  has  been  erected  is  that  of 
>.  Carlo  Boromeo  at  Arona  near  Milan.    This  gigantic 
statue  is  upwards  of  stxtv  feet  In  height. 
<  OLOSSE'CM.   See  Amphithf.atrb. 
COLO'STRIM.    The  first  milk  after  delivery.  A 
mixture  of  turpentine  with  the  yolk  of  eng. 

CO*LOl'B.  (Lat.  color.)  In  Painting,  that  quality 
*A  a  body  which  affects  our  sensation  iu  regard  to  its  hue. 
Local  colours  are  those  which  are  natural  to  a  particular 
otoject  in  a  picture,  and  by  which  it  is  distinguished  from 
other  objects.  Neutral  colours  are  those  in  w  hich  the 
hue  is  broken  by  partaking  of  the  reflected  colours  of  the 
objects  which  surround  them.  Positive  colours  are  those 
unbroken  by  such  accidents  as  affect  neutral  colours. 

CO'LCBER.  A  Linnstan  genus  of  serpents,  inclu- 
ding all  those  in  which  the  siibcaudal  scale-plates  or  scuta? 
art  arranged  in  pairs.  This  extensive  group  is  now  sub- 
divided into  numerous  subgenera. 

CO'LL'M.  A  term,  now  obsolete, denoting  that  part 
of  the  ovarium  from  which  the  ovula  arise  ;  commonly 
called  the  Placenta. 

COLCMBA.  ( Lat.  columba,  a  pigeon.)  A  genus  of 
bird*  which  form  the  transition  from  the  Passerine  to 
the  Gallinaceous  orders.  They  fly  well ;  live  in  a  state 
of  monogamy  ;  build  their  nests  in  trees  or  In  the  crevices 
and  fissures  of  rocks  ;  and  lay  but  few  eggs  at  a  time,  ge- 
nerally two;  their  tail  is  composed  of  twelve  quill-feather*: 
Columbn?  resemble  the  Passerine  birds.  But 


i ;  the  nostrtls  perforated  In  a  broad 
and  covered  with  a  cartilaginous 
even  forms  a  bulge  at  the  base  of  the  bill ; 
is  deeply  and  doubly  notched;  a  dilated 
>ped  from  both  sides  of  the  oesophagus  ;  the 
..  is  a  true  gizzard  ;  and  the  lower  larynx  has  only 
a  single  pair  of  muscles :  all  these  Important  modifications 
of  structure  indicate  the  close  affinity  of  the  Dove  tribe 
to  the  GaUinaceous  birds.  And  It  may  bo  further  rc- 
that  although  the  pigeons  lav  but  few  eggs  at 
d,  they  breed  frequently,  and  at  short  intervals, 
assists  his  mate  in  the  busin-ss  of  incubation 
and  rearing  of  the  young,  which  are  at  first  supported  by 
a  milky  secretion  prepared  from  the  glandular  coat  of 
the  crop,  and  regurgitated,  together  with  the  macerated 
grain.  The  Limuran  genus  is  subdivided  into  numerous 
wit  unimportant  subgenera,  characterized  by  the  greater 
or  less  length  of  the  bill,  and  the  proportions  of  the  feet 
and  tail. 

COLCMBA  N  OA  CHI.  (Noah's  Dove.)  A  small 
cm sbdlation  In  the  southern  hemisphere,  near  the  hin- 
der feet  of  Canis  Major,  fbrmw  I  by  Hall.  v. 

COLUMBA'KIUM.  (Lat.)  In  Architecture,  a pigeon- 
house  or  dovecote.  From  the  similarity  the  arched  and 
square-headed  recesses  in  the  walls  of  cemeteries,  which 
were  made  to  receive  the  cinerary  Urns,  were  also  called 
Columbaria. 

COLC'MBIA.  A  bitter  crystalline  principle,  obtained 
from  colomha  root. 

COLC'MBIUM.    A  metal  discovered  by  Mr.  Hatchctt 
in  ImmI.   In   a  mineral    from   Ma*«achn»ets   in  North 
It  has  since  been  found  iu  a  Swedish 


ores  are  extremely  rare.  It  is 
the  peroxide  has  been  termed 


called  tnntalite,  but  its 
acidifiable.  and  hence 
coluinluc  acid. 

COLCMELLIA'CE*.  (Columcllia,  one  of  the 
geuera.)  An  obscure  natural  order  of  shrubby  or  ar- 
borescent Kxogens,  inhabiting  Mexico  and  Peru  ;  dis- 
tinguished from  Jasmtnacea*,  to  which  order  they  have 
been  referred,  by  having  an  adherent  ovary,  a  perigynous 
disk,  undivided  stigma,  and  inferior  capsule  with  poly- 
spermous  ceils.    Of  its  true  affinity  little  Is  known. 

CO'LUMN.  (Lat.  columna.)  In  Architecture,  a 
member  of  an  order  whose  section  through  the  axis  it 
usually  a  frustum  of  an  elongated  parabola.  It  is  circular 
on  every  height  of  its  plan,  and  consists  of  a  base,  shaft 
or  body,  and  a  capital.  It  differs  from  a  pilaster,  which  is 
square  on  the  plan.  The  use  of  the  column  is  to  support 
the  entablature.    See  Oknr.u. 

CO'Ll'RKS.  In  Astronomy,  two  imaginary  great 
circles  of  the  celestial  sphere  Intersecting  in  the  poles 
of  the  world  ;.one  passing  through  the  equinoctial  points 
of  Aries  and  Libra,  and  the  other  through  the  solstitial 
points  of  Cancer  and  Capricorn.  For  this  reason  the 
first  is  called  the  equinoctial,  and  the  second  the  solstitial 
colure.  The  name  Colure,  derived  from  Or.  msXsvtH 
(cauda  truncus,  imperfect),  is  supposed  to  have  been 
given  to  those  circles  because  a  portion  of  them  is  always 
concealed  from  view  under  the  horizon.  But  this  is  the 
case  with  every  other  meridional  circle  as  well  as  the 
colures. 

CO'LZA.  OIL  OF.  The  oil  expressed  from  the  seed 
of  the  Jirattica  oleraeea.  a  species  of  cabbage.  Col* a 
oil  is  much  used  in  France  and  Belgium  for  burning  in 
lamps  and  other  purposes. 

CO  MA.     (C.r.   x-.ur..  hair.)     The  assemblage  of 
trming  the  head  of  a  forest  tree.  Also  u»ed  to 
bracts  that  arc  empty  and  terminate  au  inllo- 
as  in  Salvia  horminum. 
Coma.     <Gr.  x»u«,  a  swoon.)    Lethargy,  or  unna- 
tural drowsiness  ;  whence  the  term  comatose. 

CO'MA  BKRKN  I'CF.S.  (Literally  Berenice's  hair.) 
A  constellation  of  the  northern  hemisphere,  betw  een  tho 
tail  of  the  Lion  and  Hootes.    See  Const kllation. 

COMB,  or  COOMB.  A  measure  of  com,  commonly 
four  Winchester  bushels. 

Com n,  or  Combe,  iu  the  western  counties  of  England, 
signifies  a  small  valley.  The  same  ancient  word  of  Celtic 
derivation  is  used  in  Wales  (cwm),  and  in  the  Alps  be- 
tween France  and  Piedmont  (combe),  in  the  same  wnse. 

COMBINA  TION.  (Lat.  con.  and  binus,  douMc.) 
In  Algebra,  signifies  the  disposition  or  arrangement 
of  any  number  of  objects  or  symlmls  In  all  possible 
ways.  The  two  principal  problems  that  occur  in  the 
theory  of  combination  are  the  following:  —  1st,  Any 
number  of  things  with  the  number  in  each  combin- 
ation being  given  ;  to  find  the  number  of  combin- 
ations, m,  To  find  the  number  of  alterations  which 
any  number  of  quantities  can  undergo  when  combined 
In  every  possible  variety  of  ways.  In  the  solution  of  the 
first  problem  wc  have  to  consider  that  in  combining 
things  by  pairs,  twa  things,  a,  b,  admit  of  one  combin- 
ation only,  via.  a  b  ;  three  things,  a,  b.  c,  admit  of  three, 
viz.  ab,  ae.  be ;  four  admit  of  six,  viz.  ah.  ac,  ad,  be,  bd, 
cd ;  five  admit  of  ten,  viz.  ab,  ac,  ad,  ae,  be,  bd,  be,  cd,  ce, 
de.  Generally,  if  n  denote  the  number  of  things,  tho 
formula  which  expresses  the  number  of  all  their  combin- 
ations by  pairs  is^p^.   Thus.  If  »- 5,  then  J^* 

=10;  Ifsj-Cthen^i-lS  is  the  number  of  combin- 
ations. 1  '  2 

When  the  things  are  combined  by  threes,  the  number 
of  combinations  that  can  be  made  out  of  a  given  number  «, 
n-1     ft -2 


Is 


1 


a 


If  combined  by /our*,  the  number 


of  combinations  is  -  x 


-1  n-2 


and  so  on. 


M-3 

I  "  1  "  3  ~  4 
The  number  of  combinations  of  all  sorts  that  can  bo 
made  of  is  things  (that  Is.  by  first  taking  the  things  one 
at  a  time,  then  taking  them  by  twos,  then  by  threes,  and 
so  on)  is  '2n— 1.  Thus,  all  the  possible  combinations  or 
selections  that  can  be  made  of  three  things  are  2*-l«=7, 
viz.  ahe,  ah,  ac,  bc,n,b,c. 

The  second  problem  requires  us  to  take  into  account 
not  only  the  different  combinations  of  the  things  them- 
selves, but  also  the  order  of  their  arrangement.  Ad- 
mitting this  element  of  variation. 

Two  things  may  be  varied  by  pairs  in  four  ways  :  thus, 
aa.  ab,  bo,  bb. 

Three  quantities,  taken  by  pairs,  may  be  varied  nine 
ways  ;  thus,  aa,  ab,  ac,  ba,  ca.  bb,  be,  cb,  cc. 

Generally  the  number  of  variations  by  pairs  which  can 
lie  made  of  n  things  is  equal  to  n* ;  when  taken  by  threes, 
the  number  of  variations  \*  n1 :  when  by  fours,  the  number 
of  changes  is  m'.  and  so  on.  Hence  the  whole  number 
of  changes  in  n  things,  taken  by  tiros,  by  threes,  by/oun. 
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and  to  ou  to  is,  is  the  lutn  of  tha  geometrical  scries  n  + 
n*  +  n1  +  n*  +  «»*  mZ\  *  »•  Thui- if  "=''•  th« 

x  5=3905;  and  if  is 


=21  (the  number  of  letters  in  the  alphabet),  the  theorem 
gives  131il7242S^H72SKj«JW251^<KM(.rJOO,  a  number  con- 
sisting of  34  digits.    See  Pirmutation. 


COMBINATION.  In  Law,  may  take  place  for 
the  performance  of  any  unlawful  act,  and  Is  punish- 
nble  before  such  act  is  executed.  But  the  word  has 
been  commonly  used  in  a  particular  sense  ;  vis.  that 
of  a  combination  among  workmen  to  demand  wages  at 
a  particular  rate ;  which  was  an  unlawful  act  prior  to 
the  6 G.  4.  c.  1*29.  repealing  former  statutes.  \Norkmcn 
are  now  at  perfect  liberty  to  form  such  combinations ;  but 
penalties  are  enacted  by  the  statute  against  such  as  use 
threats  or  violence  towards  those  who  refuse  to  join  in 
them.  And  the  offence  of  administering  unlawful  oaths 
(whether  preparatory  to  a  combination  among  work- 
men.  or  for  any  other  purpose)  remains  unaffected  by  the 
statute. 

Combinations  to  raise  wages,  or  "  strikes,"  have  formed 
for  the  last  fifty  years  the  most  embarrassing  difficulties 
with  which  British  manufacturers,  and  the  labouring 
classes  themselves,  have  had  to  contend;  and  it  can 
scarcely  be  said  that  the  repeal  of  the  combination  laws 
In  UKM  has  produced  much  effect  either  to 
diminish  them.  On  this  subject  we  shall 
trait  from  a  note,  or  rather  a  dissertation  on  "  wages  of 
labour."  in  Mr.  M'Culloch's  Edition  of  Smitk's  Wealth  of 
Saltans,  in  which  the  tendency  of  combinations  to  fetter 
commercial  operations  is  »et  forth  with  a  brevity  and 
perspicuity  no  where  surpassed. 

"  The  repeal  of  the  act  against  voluntary  combin- 
ations in  1*24  was  a  just  and  a  wise  measure.    If  any 

w  to  combine  to  refuse  to 
for  a  certain  amount  of  wages  or  for 
in  hours  per  day,  or  week,  to  forbid  them  would 
to  be  a  most  oppressive  Interference  with  one 
of  the  distinguishing  privileges  of  free  labourers.  It 
was  found  too  that  practically  the  laws  against  such  com- 
binations were  good  for  nothing,  mid  that,  instead  of 
putting  them  down,  they  gave  them  a  secret  character, 
and  made  them  be  easily  perverted  to  other  and  more 
objectionable  objects.  Hut  when  workmen  have  power 
to  refuse  to  employ  themselves  on  terms  of  which  they 
disapprove,  they  have  got  all,  in  this  respect,  to  which 
they  are  entitled.  None  of  them  have  any  right  to 
dictate  to  their  fellows;  or  to  say  that  because  they 
object  to  certain  stipulations  in  the  terms  offered  by  such 
and  such  employers,  no  one  else  shall  be  allowed  to 
accept  them.  A  pretension  of  this  sort  strikes  at  the 
very  foundations  of  soc  iety  ;  and  if  tolerated  might  enable 
juntos  of  designing  individuals  to  inflict  irreparable  in- 
jury, not  only  on  the  employers  of  labour,  but  on  the 
manufactures  of  the  country,  and  consequently  on  the 
lasting  interests  of  the  labouring  class.  We  need 
not,  however,  be  surprised  to  learn  that  this  is  what 
numbers  of  workmen  in  various  places  have  attempted 
to  do  ;  and  that  combinations  have  been  formed,  not  for 
the  legitimate  purpose  of  refuting  to  work  except  on 
certain  conditions,  but  for  preventing  other  workpeople 
who  may  disapprove  of,  or  not  choose  to  insist  on.  these 
conditions,  acceptingthe  terms  offered  by  their  employers. 
The  measures  taken  to  enforce  this  most  unjustit'ahh; 
pretension  have  In  some  instances  been  of  a  very  ols- 
noxious  description,  and  have  evinced  the  existence  of  a 
very  dangerous  spirit.  Nothing  should  be  omitted  that 
may  serve  to  root  out  and  suppress  combinations  for 
such  illegal  ends.  They  arc  completely  subversive  of 
that  security  essential  to  the  prosecution  of  all  industrious 
undertakings  ;  and  are,  at  bottom,  as  hostile  to  th«  In- 
terests of  those  that  enter  Into  them  as  they  are  to  the 
Interests  of  every  one  else."  (For  further  details  on  this 
•Ubjcct,  see  A.  Smith,  Hook  I.  chap.  8. ;  the  Parlia- 
mentary D.  bates  of  the  Year  1*24  ;  Torrent  on  Wages  and 
Combinations.  London,  IKU;  Edinh.  Review,  vol.  39.  tt.) 

CO'MBKETA'CE.E.  (Gombreturo.  one  of  the  genera.) 
A  natural  order  of  shrubby  or  arborescent  Exogens.  all 
living  within  the  tropics,  and  placed  indifferently  in  the 
vicinity  of  Santatacetc  and  Ela-apnaecte,  or  of  Onagraeear 
and  Myrtacetc.  They  all  possess  an  astringent)-,  and 
some  are  employed  In  dyeing.  Some  are  polypctalous, 
some  npetalous.  They  are  especially  distinguished  by 
their  convolute  embryo. 

COMBU'STION.    This  term  Is  generally  applied  to 
the  phenomena  exhibited  by  burning  bodies,  and  which 
d  union  of  the  combustible  with  the 
The  evolution  of  heat  atid  lijrht  which 
attends  this  process  announces  intense  chemical  action  ; 
and  we  consequently  find  that  combustion  is  always  at- 
tended hv  the  production  of  new  compounds.   Sec  Heat. 
CO'MEDY.    (From  the  Greek  words  a****,  a  vil- 

Mr.  -J*.  -  ~«j  b—  ft.  ^  M. 


.....    Fp«ii    ■  vMsaan 

depend  upon  the  rapid 
oxvgcn  nftlicair.  fh 


COMET. 

togues,  intermixed  with  singing  and  dancing,  out  of  which 
the  early  Greek  comedv  arose,  were  sung  by  rustic  actors 
at  village  festivals.)  A  species  of  drama,  of  which  the 
characteristics  In  modern  usage  are,  that  Its  incidents 
and  language  approach  nearly  to  those  of  ordinary  life  ; 
that  the  termination  of  its  intrigue  is  happy  ;  and  that  it 
is  distinguished  by  greater  length  and  greater  complexity 
of  plot  from  the  lighter  theatrical  piece  entitled  a  farce. 
The  original  Attic  comedy  was  a  burlesque  tragedy  In 
form,  in  substance  a  satire  on  individuals,  and  founded 
on  political  or  other  matters  of  public  interest.  The 
modern  comedy  is  derived  from  the  new  comedy  of  the 
Greeks,  .of  which  Menander  and  Philemon  were  the 
principal  authors,  and  which  has  been  preserved  to  ua 
through  the  Latin  imitations  of  Plautus  and  Terence. 
See  Drama. 

CO'MET.  (Gr.  msutrrt,  from  *sur,  hair.)  The  name 
given  to  a  numerous  class  of  celestial  bodies  belonging  to 
the  solar  system.  The  luminous  point  which  shines  with 
greater  or  less  brilliancy  at  the  centre  of  a  comet  is  called 
its  nucleus.  The  nucleus  Is  generally  surrounded  by  a 
nebulosity,  or  luminous  aurora.  The  train  of  light,  of 
greater  or  less  extent,  with  which  most  comets  are  ac- 
companied, is  called  the  tail.  Formerly  this  name  was 
only  applied  to  the  luminous  train  when  it  fell  behind  the 
comet  in  its  diurnal  motion  ;  if  it  preceded  the  comet,  it 
was  called  the  beard;  but  this  distinction  has  disappeared 
in  modem  works  on  Astronomy. 

The  ancients  gave  the  name  of  comet  to  every  ne- 
bulous star  or  meteor  which  was  observed  to  pass  suc- 
cessively through  different  constellations.  Modern  astro- 
nomers apply  the  name,  notwithstanding  the  etymology, 
to  stars  which  have  neither  nebulosity  nor  tail.  Ac- 
cording to  them,  the  distinctive  characters  of  a  comet 
are.  1st,  that  it  possesses  a  proper  motion;  2d.  that  It 
traverses  space  in  a  curve  so  elongated  that  in  the 
distant  parts  of  its  orbit  It  ceases  to  be  visible.  The 
proixr  motion  distinguishes  comets  from  those  \ 
which  occasionally  appear,  and  become  ext 
without  changing  their  place  in  the  sky.  The  i 
form  of  the  orbit  establishes  a  distinction  equally  I 
between  the  comets  and  the  planets. 

Orbits  of  Comets.  —  Some  of  the  ancient  philosophers 
regarded  comets  as  simple  meteors,  engendered  in  the 
atmosphere.  In  order,  nowever,  to  be  convinced  that 
they  occupy  a  far  more  remote  situation,  it  is  only  neces- 
sary to  compare  simultaneous  observations  at  very  distant 
places  on  trie  earth.  Tycho  Brahe  was  the  first  who 
showed  that  their  true  place  is  in  the  planetary  regions  : 
since  the  time  of  Tycho.  it  has  been  discovered  that  they 
revolve  about  the  sun  according  to  regular  laws,  similar 
to  those  which  govern  the  planetary  motions  ;  and  that 
their  orbits  are  very  elongated  ellipses,  having  the  sun  in 
one  of  their  foci. 

Comets  are  only  visible  during  the  short  time  they  are 
near  the  perihelia  of  their  orbits.  But  an  elongated 
ellipse,  and  a  parabola  having  the  same  summit  and 
focus,  only  begiu  to  diverge  sensibly  at  a  considerable 
distance  from  the  common  summit.  In  order,  therefore, 
to  represent  the  different  positions  of  a  comet  during  the 
short  time  it  Is  visible,  we  may  in  general  without  any 
Inconvenience  substitute  a  parabola  for  an  ellipse.  If  ft 
happens  that  the  orbit  cannot  be  represented  by  a  para- 
bola, we  conclude  that  the  ellipse  i»  not  very  elongated. 
Now.  by  means  of  three  positions  of  a  comet  seen  from 
the  earth,  all  the  elements  of  its  parabolic  orbit  may  be 
determined.  These  elements  are,  1st,  the  line  ot  the 
node*  ;  2d,  the  inclination  of  the  orbit  to  the  plane  of  the 
ecliptic  ;  3d.  the  perihelion  distance,  or  least  distance  of 
the  comet  from  the  sun.  expressed  in  parts  of  the  earth's 
semidiametcr ;  4th.  the  instant  of  the  passage  through 
the  perihelion;  ftth,  the  longitude  of  the  perihelion. 
When  these  elements  are  known,  the  path  of  the  comet 
Is  completely  determined ;  and  it  is  only  necessary,  in 
addition,  to  indicate  the  direction  of  the  motion,  that  is 
to  say,  whether  it  is  in  the  order  of  the  signs,  or  the 
contrary. 

The  proper  motion  of  all  the  planets  is  performed  from 
west  to  east  in  the  order  of  the  signs  ;  comets,  on  the 
other  hand,  appear  to  traverse  the  heavens  in  all  direc- 
tions indifferently.  Of  1'29  comets  whose  orbits  have  been 
determined,  there  are  O*  whose  motion  is  direct,  and  01 
whose  motion  Is  retrograde,  and  their  orbits  intersect  the 
ecliptic  at  all  possible  angles.  Out  of  the  whole  number 
there  are  only  three  whose  returns  to  the  sun  in  suc- 
cessive revolutions  have  been  verified  by  observation. 
These  are,  1st,  Hal  le  v  's  comet,  of  which  the  period  is 
about  seventy-five  and  a  half  years  ;  2d,  Encke's,  whose 
period  is  about  three  and  one  third  years  ;  and  3d, 
Biela's,  which  performs  its  revolution  in  six  years  and 
about  eight  months. 

llalley's  Comet.  —  Newton  was  the  first  who  submitted 
the  motion  of  a  comet  to  calculation,  and  pointed  out 
a  method  of  determining  its  orbit  from  three  of  Its  ob- 
served positions.  Ilalley  applied  Newton's  method  to  a 
great  number  of  comets,  of  which  the  positions  had  been 
■  ;  and  o 
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wired  that  tbe  comet  which  at 
*»Jy  in  the  same  orbit  as  one  w" 

~ and  another  which  had*  been  observed  by  Apian 

~  lill.  As  the  interval  between  these  successive  appa- 

ntms  was  nearly  the  same,  namely,  about  seventy-six 
J*«.  the  identity  of  the  three  comets  appeared  to 
Milky  to  be  established,  and  he  accordingly  predicted  Its 
wiro  in  17ri9.  Clairaut.  a  celebrated  French  mathoma- 
t-un,  computed  the  time  at  which  it  would  arrive  at 
perihelion ;  and  his  results  were  confirmed  by  observ- 
iVm,  tbe  comet  actually  passing  its  perihelion  within 
t'wut  a  month  of  the  time  predicted. 

The  computation  of  the  comet's  return  to  its  perihelion 
u  a  vork  of  great  difficulty  and  labour ;  for  in  consequence 
»f  the  attractions  of  the  larger  planets,  thepath  of  the 
wi  it  considerably  changed  at  each  revolution,  and  all 
there  changes  or  perturbations,  at  they  are  called,  must 
bpcmputed  from  the  theory  of  gravitation. 

The  reappearance  of  this  comet  in  1h35  was  expected 
7>th  great  interest.  Its  perturbations  in  the  previous 
revolution  were  calculated  by  Damoisean  and  Ponteeou- 
Int  in  1  ranee,  and  by  Kosenberger  in  Germany,  and  the 
tin*  of  Us  pf  riheiion  passage  fixed  for  the  mouth  of  No- 
' ember  in  that  year.  Damoisean 's  calculation  gave  the 
4th,  Pontecoulant's  the  7th,  and  Kosenberger's  the  M 
of  the  month.  The  comet,  true  to  its  appointed  laws. 
Wame  riiible  about  the  end  of  August,  in  the  part  of 
is*  heaven*  predicted  ;  and  it  appears  from  the  compa- 
nion of  the  numerous  observations  that  were  made  of 
m  to  have  actually  passed  its  perihelion  on  the  lf>th  of 
Wtlfbtr.  The  position  of  its  orbit  was  such  that  it 
'  ^iU  scarcely  be  seen  in  Europe  after  the  passage,  on 
v™m  of  its  proximity  to  the  horizon,  but  it  was  then 
•vijrht  by  the  astronomers  of  the  southern  hemisphere, 
t~i  continued  to  be  observed  by  Sir  John  Herschel  at  the 
<V  of  Good  Hope  till  the  end  of  March.  ISM.  when  its 
vreajing  distance  from  the  earth  rendered  it  invisible. 
tv  «orne  -seeks  it  continued  visible  to  the  naked  eye. 
«  iu  jplendour  was  not  very  remarkable. 

(omrf.— Two  <»thcr  comets  liave  more  recently 
w  identified  as  having  been  seen  in  preceding  revolu- 
ia»  about  the  sun.  One  of  these  is  called  Kncke's 
■^net.  from  Professor  F.ncke  of  Berlin,  who  first  com- 
>  lU-vl  it*  elliptic  elements.  Its  orbit  is  very  elongated, 
'>-*•  wentricity  being  nearly  =  *H4"»,  and  inclined  to  the 
•riiptJc  in  an  angle  of  about  13°  The  period  of  its 

''"oJution  is  1207  days,  or  about  3  and  1  -3d  years. 
Though  this  comet  was  not  recognized  as  periodic  till 
it  had  frequently  been  observed  In  previous  rcvolu- 
t?t$_in  1789.  1795, 1801,  and  1805.  From  the  ellipse  cal- 
:^Jtedby  Encke,  its  return  was  predicted  in  IH'12.  On 
occasion  it  was  invisible  in  Europe,  but  was  observed 

''■i-aiuntta  in  N't««  Si. utls  Wales.  In  the  stitiM-qucnt 
'-tuna  of  18*25,  1»28,  and  1H32,  it  was  observed  In  the 
hncioal  observatories  both  in  the  northern  and  sou- 
turn  hemispheres.  In  comparing  the  intervals  between 
»«Kcesdvc  returns  to  its  perihelion,  it  is  found  that 
is*  -rriod  of  this  comet  is  continually  diminishing. 
T^u  i»  exactly  the  effect  that  would  be  produced  if  It 
»«'«i  through  a  resisting  medium ;  for  the  resistance,  by 
Jminijhing  the  actual  velocity,  diminishes  the  centri- 
•Ml  force,  in  consequence  of  which  the  solar  attraction 
; ''Pouderates.  and  the  comet  is  drawn  nearer  to  the  sun, 
completes  its  revolution  in  a  shorter  time.  Aecord- 
'flf.  ai  there  appears  no  other  way  of  accounting  for 
ice  'imerved  acceleration,  it  teems  now  to  be  the  general 
opinion  of  astronomers  that  an  ethereal  medium  pervades 
«*  reyionj  of  space,  of  sufficient  density  to  affect  the 
a«k>c*  of  comets,  though  so  rare  as  to  oiler  no  sensible 
fiance  to  the  denser  masses  of  the  planets,  whose 
F«rtod»  of  revolution  have  continued  exactly  the  same 
««*  the  epoch  of  the  first  astronomical  observations, 
f  this  medium  really  exists,  the  comet  must  ultimately 
W  mto  the  sun,  unless  it  is  dissipated  altogether  ;  an 
•JIM  which  seems  not  improbable,  from  the  observed  fact 

b    •  in*  bl'cn  ,c"  conspicuous  at  each  reappearance. 

Btria'i  Comet.  —  The  third  pcrhidic  comet  at  present 
«o*n  was  discovered  by  Biela,  an  Austrian  officer  then 
^I'imgat  Prague,  in  February,  1826;  and  by  M.  Gam  hart 
J  "arieillev  in  April  of  the  same  year.  It  has  been 
»<Ttfified  with  comets  observed  in  1772,  I7W.  1795,  1*46, 
V-  h  performs  its  revolution  in  2401  days,  in  an  ellipse 
'wined  to  the  ecliptic,  in  an  angle  of  13°  33'  15",  having 
v'£^cvnt"c',y  o'  0*74701,  Its  greater  semi-axis  being 
Iu  la.t  apparition  took  place,  in  accordance  with 
'donation,  in  1839  ;  and  its  next  return  will  l>e  in  IS-16. 

«  a  small  comet,  having  no  tail,  and  presenting  no  ap- 
t**rancc  of  a  solid  nucleus,  but  only  a  Might  Increasing 
*njity  towards  the  centre ;  and  small  stars  were  seen 
through,  it.  Its  orbit,  by  a  singular  coincidence,  nearly 
t-  that  nt"  the  earth  I  ami  had  the  .  irth.  at  the  time 
of  w  ct>n>et  '  Passage  in  1832.  been  a  month  in  advance 
1,1  tctual  place,  it  would  have  passed  through  or  very 
'  -u  the  romet. 

Qftcts  of  the  Action  of  the  Planets  on  the  OrbiU  of 


in  1G82  moved  ;  times  entirely  changed.  In  June,  1770,  a  comet  was  dU- 
had  been  observed  covered  by  Messier  ;  and  as  soon  as  three  observ  ations  had 
been  obtained,  the  clement*  of  its  parabolic  orbit  were 
determined.  The  comet  continues!  visible  for  a  long 
time,  and  it  was  found  that  the  parabolic  element*  could 
not  l>e  made  by  any  combination  to  represent  the  obser- 
vations. It  followed,  therefore,  that  the  orbit  could  not 
be  a  parabola.    Lcxell  undertook  the  computation  of  an 


bit,  and  found,  in  fact,  that  the  comet  was  de- 

reater  axis  was  only 
f  the  terrestrial  orbit. 


elliptic 

scribing  an  ellipse,  of  which  the 
equal  to  three  times  the  diameter 


nd  would  consequently  complete  its  revolution  in  about 
He  accordingly  predicted 

jvertheiett,  the  comet  did 


dieted  its  return 


In  passing  near  the  larger  planets  arc 
«*1de  fj-bm  their  paths,  and  have  their  orblU 


ivo  year*  and  a  half.  He  accordingly 
at  the  end  of  that  i>eriod  ,  nc 

not  appear  at  the  expected  time,  and,  though  very  con- 
spicuous in  1770,  has  never  been  seen  since.  On  exa- 
mining the  catalogues,  no  trace  was  found  of  a  comet 
describing  the  same  orbit  having  been  seen  before.  The 
question,  therefore,  occurred,  in  what  manner  was  this 
mysterious  appearance  and  disappearance  to  be  explained? 
The  solutiuu  was  found  in  the  disturbing  influence  of 
Jupiter.  On  submitting  to  calculation  the  action  of  this 
planet  on  the  comet,  it  was  found,  in  the  first  place,  that 
in  the  year  I7G7,  before  the  comet  had  approached  Ju- 
piter, the  elliptic  orbit  which  it  described  corresponded 
to  a  revolution,  not  of  five,  but  of  fifty  years  ;  and  in  the 
second  place,  it  was  found  that  in  1/7!',  when  getting 
beyond  the  sphere  of  attraction  of  the  same  planet,  the 
orbit  in  which  it  then  moved  could  only  be  described  In 
twenty  years.  Previously  to  17«»7  It  moved  in  so  wide  an 
orbit  that  It  could  not  be  teen  from  the  earth  :  the  attrac- 
tion of  Jupiter  threw  it  into  the  orbit  in  which  it  was  ob- 
served by  Messier.  On  a  second  approach  to  Jupiter,  it 
was  again  deflected  from  its  path,  and  thrown  into  an 
orbit  in  which  it  was  invisible  as  at  first. 

Physical  Satttre  of  Comets.  —  Notwithstanding  the  at- 
tention which  has  been  given  to  the  observation  of  comets 
whenever  they  make  their  appearance,  nothing  whatever 
is  known  of  their  physical  constitution  ;  nor  has  any  ra- 
tional or  even  plausible  explanation  been  offered  of  the 
voluminous  appendage  denominated  the  tail.  The  fol- 
lowing remarks  of  Sir  John  Herschel  on  this  subject  are 
extremely  interesting. 

"  The  smaller  comets,  such  as  are  visible  only  in  te- 
lescopes, or  with  difficulty  by  the  naked  eye,  and  which 
are  by  far  the  most  numerous,  offer  very  frequently  no 
appearance  of  a  tail,  and  appear  only  as  round  or  some- 
what oval  vaporous  masses,  more  dense  towards  the 
centre  ;  where,  however,  they  appear  to  have  no  distinct 
nucleus,  or  any  thing  which  seems  entitled  to  be  consi- 
dered as  a  solid  body.  Stars  of  the  smallest  magnitudes 
remain  distinctly  visible,  though  covered  by  what  appears 
to  be  the  densest  portion  of  their  substance  ;  although  the 
same  stars  w  ould  be  completely  obliterated  by  a  moderate 
fog,  extending  only  a  few  yards  from  the  surface  of  the 
earth  Whenever  powerful  telescopes  have  been  turned 
on  these  bodies,  they  have  not  failed  to  dispel  the  illusion 
which  attributes  solidity  to  that  more  condensed  part  of 
the  head  which  appears  t<»  the  naked  eye  as  a  nucleus  ; 
though  It  Is  true  that  in  some  a  very  minute  stellar 
point  has  been  seen,  indicating  the  existence  of  a  solid 
body. 

*•  It  is  iu  all  probability  to  the  feeble  coercion  of  the 
clastic  power  of  their  gaseous  parts  by  the  gravitation  of 
so  small  a  central  mass,  that  we  must  attribute  this  ex- 
traordinary development  of  the  atmosphere  of  comets. 
If  the  earth,  retaining  Its  present  size,  were  reduced  by 
any  internal  change  (as  by  hollowing  out  Its  central  parts) 
to  one  thousandth  part  of  its  actual  mass,  its  coercive 
power  over  the  atmosphere  would  be  reduced  in  tbe 
same  proportion,  and  in  consequence  the  latter  would 
expand  to  a  thousand  timet  its  actual  bulk  ;  and  Indeed 
much  more,  owing  to  the  still  further  diminution  of  gra- 
vity by  the  recess  of  the  upper  parts  from  the  centre. 

"  That  the  luminous  part  of  a  comet  Is  something  in 
the  nature  of  a  smoke,  fog.  or  cloud,  suspended  In  a 
transparent  atmosphere,  it  evident  from  a  fact  which  hat 
been  often  noticed  ,  viz.  that  the  portion  of  the  tail,  where 
it  comes  up  to  ana  surrounds  the  head,  is  yet  separated 
from  it  by  an  interval  less  luminous,  as  if  sustained  and 
kept  off  from  contact  by  a  transparent  stratum,  as  we 
often  set!  one  layer  of  clouds  laid  over  another,  with  a 
considerable  space  Itctwccn.    These,  and  most  of  the 
other  facts  observed  in  the  history  of  comets,  appear  to 
indicate  that  the  structure  of  a  comet,  as  teen  in  section 
in  the  direction  of  its  length,  mutt 
be  that  of  a  hollow  envelope,  of  a 
parabolic  form,  enclosing  near  its 
vertex  tbe  nucleus  and  head,  tome- 
thing  as  it  represent"  id  in  the  an- 
nexed figure.    This  would  account 
for  the  apparent  division  of  the  tail 
into  two  lateral  branches^  tho  envelope  being  oblique  to 
the  line  of  sight  at  its  borders,  and  therefore  a  greater 
depth  of  illuminated  matter  being  there  exposed  to  tho 
eye.   In  all  probability,  however,  they  admit  great  varlc- 
of  structure,  and  among  them  may  very  poitibly  bo 
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bodies  of  widely  different  physical  constitution."  (Ai- 
tronnmg  ,  Cabinet  Cipclopadia,  p.  304.) 

From  the  same  authority  we  extract  llv  followm;,' 
statement  respecting  the  actual  dimensions  of  tome  of 
the  most  conspicuous  comet  :  —  **  The  tail  of  the  great 
comet  of  I  Oho,  immediately  after  its  perihelion  passage, 
was  found  by  Newton  to  have  been  no  less  than  VO.OOO.OOO 
of  leagues  in  length,  and  to  hare  occupied  only  two  days 
in  its  emission  from  the  comet's  body  !  — a  decisive  proof 
this  of  its  being  darted  forth  by  some  active  force,  the 
origin  of  whlrli.  to  judge  from  the  direction  of  the  tail, 
roust  be  sought  in  the  sun  itself.  Its  greatest  length 
amounted  to  4 1 .(■ou.OOO  leagues,  a  length  much  excccdicg 
"the  whole  interval  between  the  mn  and  the  earth.  The 
tail  of  the  comet  of  17ti&  extended  10.000.000  leagues,  and 
that  of  the  great  comet  of  111  1.  3fi,000,{>00.  The  portion 
of  the  head  of  this  last  comprised  w  ithin  the  transparent 
atmospheric  envelope  which  separated  it  from  the  tail 
IMO.000  leagues  in  diameter.  It  Is  hardly  coneelv- 
tt  matter  once  projected  to  such  enormous  dis- 
should  ever  be  collected  again  by  the  feeble 
attraction  of  such  a  bodr  as  a  comet  —  a  consideration 
which  accounts  for  the  rapid  progressive  diminution  of 
the  tails  of  tudi  as  have  been  frequently  observed. " 
(Ibid.  p.  811.) 

It  is  extremely  probable  that  the  comets  are  merely 
collections  of  gaseous  matter,  of  which  a  part  may  be 
dissipated  in  space  at  every  revolution  ;  but  further  ob- 
servations arc  wanted  to  make  this  hypothesis  certain. 
In  1682  Hailey's  comet  appeared  as  round  and  clear  as 
Jupiter  ;  in  I7'<?>  it  was  not  visible  to  the  naked  eye  ;  in 
ItfWJ  it  was  again  sufficiently  visible,  but  it  was  then  in  a 
much  more  favourable  position  than  in  17-VJ. 

In  former  times  comets  were  regarded  as  preternatural 
appearances,  betokening  the  displeasure  of  the  superior 
powers,  and  accordingly  viewed  with  the  terror  and  ap- 
prehension naturally  excited  by  harbingers  of  indefinite 
and  unavoidable  calamity.  Stncc  they  have  been  dis- 
covered to  be  component  parts  of  the  solar  system,  tin  r 
appearance  excites  no  other  Interest  than  that  which  as- 
tronomers feel  to  determine  their  orbits,  and  to  deduce 
from  their  physical  aspects  such  conclusions  as  they  arc 
calculated  to  afford  relative  to  the  constitution  of  the 
unirersc. 

COMETA'RIUM.  An  astronomical  toy,  Intended  to 
represent  the  motion  of  a  comet  about  the  sun.  Any  in- 
strument capable  of  describing  an  elongated  ellipse  may 
be  called  a  cometarHtm.   Sec  Elliptic  Compasse*. 

COMl'TIA.  In  Ancient  History,  the  assemblies  of 
the  Koman  people,  which  were  nt  three  kinds,  distin- 
guished by  the  epithets  Curiata.  Centuriata.  and  Tributa. 

1 .  The  Comitia  Curiata  were  the  assemblies  of  the  pa- 
trician houses  or  p* -put  us  ;  and  In  these,  before  the  ple- 
beians attained  political  importance,  was  vested  the  su- 

Curiata  was  given 
giving  a 

•ingle  vote  representing  the  sentiments  of  the  majority 
of  the  members  composing  it ;  which  was  the  manner  in 
which  the  tribes  and  centuries  also  gave  their  suffrages  In 
their  respective  comltia.  After  the  institution  of  the 
Comltia  Centuriata,  the  functions  of  the  curiata  were 
nearly  confined  to  the  election  of  certain  priests,  and 
passing  a  law  to  confirm  the  dignities  imposed  by  the 
people. 

2.  The  Comltia  Centuriata  were  the  assemblies  of  the 
whole  Roman  people,  including  patricians,  clients,  and 
plebeians,  in  which  they  voted  by  centuries.  By  the  con- 
stitution of  the  centuries,  these  comltia  were  chiefly  in 
the  hands  of  the  plebeians,  and  so  served  originally  as  a 
counterpoise  to  the  powers  of  the  comltia  curiata,  for 
which  purpose  they  were  first  instituted  by  the  lawgiver 
king  Servfus  Tullius.  These  comltia  quickly  obtained 
the  chief  Importance,  and  public  matters  of  the  greatest 
moment  were  transacted  in  them  ;  as  the  elections  of 
consuls,  nrirtors,  and  censors,  and  the  passing  laws  and 
trials  for  high  treason. 

3.  The  Comltia  Tributa  were  the  assemblies  of  the 
plebeian  tribes.  They  were  first  instituted  after  the  ex- 
pulsion of  the  kings  ;  and  In  them  were  transacted  mat- 
ters pertaining  to  the  plebeians  alone,  as  the  election  of 
their  tribunes  and  vdilcs. 

CO'MMA.   (Gr.)   In  Music,  the  smallest  of  all  tho 
subdivisions,  being  about  the  ninth  part  of  a  tone. 
Comma.    In  Grammar.   See  IYnctcation. 
COMMA'S  DKR.     In  the  Navy,  otherwise  called 
next  in  rank  above  * 


preme  pow  er  of  the  state, 
because  the  people  voted 


•ponding  w  ith  major  in  the  army. 

COMMANDER-IN-CHIEF.  The  officer  in  whom 
Is  vested  the  supreme  command  of  all  the  land  forces  of 
the  British  Kmpire.  This  officer  is  appointed  by  the 
ministry  of  the  day.  whose  confidence  he  is  supposed  to 


COMMERCE. 

to  a  manor  or  chief  messuage  under  the  control  of  a 
memlHT  of  the  order,  who  receives  the  income  of  that 
district  arising  from  the  estates  of  the  order,  taking  out 
of  It  his  own  pension,  and  accounting  for  the  rest. 

COMMELINA'CE.E.  (Commclina,  one  or  the  ge- 
nera.) A  natural  order  of  herbaceous  Endogcns,  chiefly 
Inhabiting  the  East  and  West  Indies.  Brown  remarks 
that  the  order  greatly  differs  from  Juncaccw  both  in 
habit  and  structure,  and  agrees  better  with  Restiaceee, 
having  but  little  affinity  with  Palms ;  and  Agardh  adds, 
that  it  agTees  with  Orckidacctr  in  the  structure  of  the 
stamens  and  seeds,  but  in  w  hat  respect  he  does  not  state. 
The  sj>ecies  are  very  often  mere  weeds,  but  occasionally 
are  beautiful  flowering  ulants.  A  common  example  is  the 
Tradescansm  virginica. 

COMME'NDAM.  (Lat.)  A  term  or  the  Canon  I -aw. 
A  person  to  whom  custody  of  a  void  ecclesiastical  benefice 
is  committed  by  the  superior,  without  the  profits 
taining  to  it,  was  said  to  hold  the  benefice  in 
dam,  i.e.  entrusted  to  his  eart;  hut  by  various  devices 
the  restriction  on  the  receipt  of  profits  was  evaded,  and 


enjoy,  and  he  is  assisted  In  the  discharge  of  his  duties  b 

?rs.  such  as  the  adjutant-general, 
al,  &c.  (see  these  terms),  who 

to 


COMMA'NDKH  Y, 
the  usages  of  some  orders  of  KnlghU,  a  district 


of  a  particular 
,or  PRECEPTOR Y.  A 


the  holding  benefices  in  cosnmendam  be 
enjoying  pluralities.  By  the  English  law, 
in  rommendam  without  license  from  the 
ordinary  case  is  w  here  clergymen  promoted  to  bishoprics 
with  insufficient  revenues  arc  allowed  in  this  manner  to 
retain  the  profits  of  livings. 

COMME  NSI  RABLE.  Quantities,  in  Geometry,  are 
said  to  be  commensurable  when  they  have  some  common 
measure  or  divisor  which  divides  each  of  them  without 
leaving  a  remainder.  Thus  a  yard  and  a  furlong  are 
commensurable  magnitudes,  because  a  foot  is  a  measure 
or  alio  not  part  of  each  of  them,  being  contained  in  the 
yard  three  times,  and  in  the  furlong  6G0  times.  Fractional 
numbers  and  surds  arc  also  said  to  be  commensurable 
when  they  have  a  common  measure  of  the  same  kind 
as  themsolver.  Thus  ]  and  \  are  commensurable,  being 
each  divisible  by  i  ;  and  so  are  2s/2  and  3-y/*2,  being  each 
measured  by  v*2. 

C COMMENTARY.  (Derived  from  the  Latin  verb 
oommlniscor,  /  call  to  mind.)  In  Literature,  a  word  used 
in  different  significations:  —  I.  In  the  same  sense  with 
memoirs,  as  a  short  narrative  of  particular  events  and 
occurrences ,  composed  by  an  actor  or  spectator  of  those 
events  with  the  professed  object  of  calling  back  the  cir- 
cumstances to  his  own  mind  ;  e.  g.  the  Commentaries  of 
Ca-sar.  2.  Critical  observations  on  the  text  or  contents 
of  a  book.  These  are  either  in  the  form  of  detached 
notes,  containing  remarks  on  particular  passages  ;  or 
they  are  embodied  in  what  Is  termed  a  running  eomi 
tary,  <>r  series  of  remarks  written  and  printed  in  a 
nected  form. 

CO'MMERCE  (from  eommutatio  mercittm),  1%  the 
exchange  or  one  tort  of  produce  or  service  for  come  other 
•ort  of  produce  or  service. 

Exchanges  of  this  description  have  their  rise  in  the  na- 
ture of  man  and  the  circumstances  under  which  he  is  placed, 
and  their  origin  is  coeval  with  the  formation  of  society. 
The  varying  powers  and  dispositions  of  different  individu- 
als dispose  them  to  engage  in  preference  in  particular  occu- 
I  ..u  ion « ;  and  In  the  end  every  one  finds  it  for  his  advantage 
to  confine  himself  w  holly  or  principally  to  some  one  em- 
ployment, and  to  barter  or  exchange  such  portions  of  his 
pnxiuce  as  exceed  his  own  demand,  for  such  |K>rtinns  of 
the  peculiar  produce  of  others  as  he  is  desirous  to  obtain 
and  they  are  disposed  to  part  with.  The  division  and 
combination  of  employments  is  carried  to  some  extent  in 
the  rudest  societies,  and  it  is  carried  to  a  very  great  extent 
in  those  that  ara  most  improved  ;  but  to  whatever  extent 
it  may  Ik>  carried,  commerce  must  be  equallv  advanced. 
The  division  of  employments  could  not  exist  without  com- 
merce, nor  commerce  without  the  division  of  employ, 
ments :  they  mutually  act  and  react  upon  each  other. 
Every  new  subdivi-  -m  of  employments  occasions  a  greater 
extension  of  comt  .erce;  and  the  latter  cannot  l>e  ex- 
tended without  c  ltributlug  to  the  better  division  and 
combination  of  the  lormer. 

In  rude  societies,  the  principal  business  of  commerce,  or 
the  exchange  of  ane  sort  of  commodities  for  some  other 
sort,  is  carried  on  by  those  who  produce  them.  Individual* 
having  more  of  any  article  than  Is  required  for  their  own 
use  endeavour  to  find  out  others  in  want  of  it,  and  w  ho 
at  the  same  time  possess  something  that  they  would  like 
to  have.  But  the  difficulties  and  inconveniences  insepa- 
rable rrom  a  commercial  intercourse  carried  on  in  this  w  ay 
are  to  obvious  as  hardly  to  require  being  pointed  out. 
SVere  there  no  merchants  or  dealers,  a  fanner,  for  ex- 
ample, w  ho  had  a  quantity  of  wheat  or  wool  to  dispose  of, 
would  be  obliged  to  seek  out  those  who  w  anted  these  com- 
modities, and  to  sell  them  In  such  portions  as  might  suit 
them  ;  and  having  done  this,  he  would  next  be  forces!  to 
•end  to,  perhaps,  twenty  different  and  distant  pi  noes, 
before  he  succeeded  In  supplying  himself  w  ith  the  various 
articles  he  might  wish  to  buy.    Ills  attention  would  thus 

I  be  perpetually  diverted  from  the  business  of  his  farm  ; 

1  and  while  the  difficulty  of  exchanging  his  own  product* 
for  that  or  others  would  prevent  him  from  acquiring  a 
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i,  it  would  tempt  him 
aiouir  to  supply  most  thing*  that  were  essential  by 
•  >  own  Ubourand  that  of  his  family  ;  sn  that  the  division 
4  <rapl>>yin*rits  would  be  confined  within  tlie  narrow - 
<&  hmi.   Th«  wish  to  obviate  such  inconveniences 
bu  itttn  rise  to  a  distinct  mercantile  class.  Without 
rtfbying  themselves  in  any  sort  of  production ,  mer- 
ritay  or  dealers  render  the  greatest  assistance  to  the 
.rvliceri :  tbey  collect  and  distribute  all  sorts  of  coin  - 
ewbiifs ;  they  buy  of  the  farmers  and  manufacturers  the 
&sj{s  they  have  to  sell ;  and  bringing  together  every 
»mrtj  of  useful  and  desirable  articles  in  shops  and  ware- 
t«-j^s,  individuals  are  able,  without  difficulty  or  lost  of 
Ui  supply  themselves  with  whatever  they  want. 
C<«tiauity  is  m  consequence  given  to  all  the  operations 
A industry ;  far,  at  every  one  knows  beforehand  where  he 
dispose  to  the  beat  advantage  of  all  that  he  has  to  sell. 
«jI  cbtiin  all  that  he  wishes  to  buy,  an  uninterrupted  mo- 
y«  ij  given  to  the  plough  ami  the  loom.    Satisfied  that 
tiVj  will  have  no  difficulty  about  finding  merchants  for 
tVir  produce,  agriculturists  r.nd  manufacturers  think  only 
tew  they  may  improve  and  perfect  their  respective  bu- 
tis*««.  Their  attention,  no  longer  dissipated  upon  a 
tuity  of  objects,  is  fixed  upon  one  only.    It  becomes 
object  of  every  individual  to  find  out  machines  and 
\*v#»et  for  facilitating  the  separate  task  in  which  he  is 
vnttfti ;  and  while  the  progress  of  invention  is  thus  Im- 
ci'-iiurably  accelerated,  those  who  carry  on  particular 
t't«m«>r»  acquire  that  peculiar  dexterity  and  tkight  of 
ta«i »  astonishing  to  those  who  live  in  places  where  the 
iimion  of  labour  is  but  Imperfectly  established.  Facility 
■t  rtfhance  is,  in  truth,  the  vivifying  principle,  the  very 
— t ;  and  no  interruption  is  ever  given  to  it 
ing  the  most  ruinous  consequences. 
The  merchants,  or  dealers,  collect  their  goods  in  dif- 
Stkk  places  in  the  least  expensive  manner  ;  and  by  cany- 
8?  ibem  in  Urge  quantities  at  a  time  they  can  afford  to  sup- 
?l>  their  customer,  at  a  cheaper  rate  than  the  latter  could 
S?tj  themselves.    Not  only,  therefore,  do  they,  by  cna- 
>.t!n*  every  employment  to  be  carried  on  without  internip- 
!Ha.and  the  divisions  of  labour  to  be  perfected,  add  prodi- 
gy to  the  powers  of  industry,  and,  by  consequence,  to 
■"faith  of  the  community,  but  they  also  promote  the 
'  Tirenience  of  every  one,  and  reduce  the  cost  of  mer- 
r!ucdi»in|f  to  the  lowest  limit.    According  as  commerce 
'  mended,  each  particular  business  becomes  better  un- 
<*<TCood.  better  cultivated,  and  carried  on  In  the  best  and 
rt**pest  method:  where  it  is  far  advanced,  the  whole 
•«-i«y  is  firmly  linked  together ;  <evcry  man  is  indebted 
'  other  man  for  a  portion  of  his  necessaries  eon- 


ii  greater  than  the  former, 
rht  the  commodity  into  a 


"ta-nces,  and  enjoyments  ;  every  thing  is  mutual,  and 
PH"!procal ;  and  a  large  country  become*)  In  effect,  from 
'  i  ••!•.  -.[.«.•,,!<  •  ,<  ■  l.t  ;■!  up  through  tin  medium 

tftlw  mercantile  class,  like  a  large  city. 

The  annihilation  of  the  class  of  traders  would  deprive 
"^rty  of  all  these  advantages.  The  difficulties  that 
"vim  then  be  experienced  in  selling  and  buying  would 
every  one  to  attempt.  In  so  far  as  possible,  directly 
supply  his  own  wants  ;  the  division  of  employments 
»«iM  be  contracted  on  all  sides,  and  Great  Britain  would 
fTKiMlly  relapse  Into  a  state  little,  if  at  all,  superior  to 
ii  rtaie  at  the  Norman  conquest. 
The  celebrated  Italian  economist,  the  Count  di  Verri. 
defined  commerce  to  be  the  conveyance  of  commo- 
■wiesfrom  place  toplace  (trasporto  delle  mcrcanzie  da  un 
'**<>  a  lungo).  This  definition  has  been  adopted  by 
«.  Say,  who  contends  that  commerce  does  not  consist  In 
'vlunre*.  but  in  bringing  commodities  within  reach  of 
w  turners  (il  ctnuistc  etsenticltcment  d  placer  un 
F  -duit  a  la  portie  dt  *c*  contommateurs).  But  this  is 
Hunly  t»  confound  the  means  with  the  end  ;  the  prepa- 
ration. ff)T  an  exchange  with  the  exchange  itself.  The 
^'Veyanceof  commodities  from  place  to  place  Is  neces- 
"*>7  to  enable  commerce  to  be  carried  on  ;  but  unless 
be  conveyed  In  the  view  of  being  sold  or  cx- 
fn-vured  for  other  commodities,  and  unless  that  cx- 
etunpe  actually  take  place,  there  is  no  room  or  ground 
U*  «*»idering  the  conveyance  In  the  light  of  a  com- 
J^^al  operation.  It  ia  obvious,  too,  that  though  the 
'  f«mt  di  Verrl's  definition  were  not  erroneoui  in  this 
'^n'  *  l*  not  »uffi«pntiy  comprehensive.  Suppose 
■J  a  hat  manufactory  is  established  In  Regent  Street. 
u<o  that  a  shop  is  attached  to  it,  where  the  hats  are  sold  ; 

one  doubt*  that  those  employed  in  this  shop  are  en- 
fujtd  in  a  commercial  undertaking,  and  yet  they  have 
'MhJni  to  do  with  the  carriage  of  commodities.  What- 
^"^•mcrefore,  may  be  the  particular  sort  of  commerce 
ferried  on,  whether  the  commodities  have  been  brought 
™™  a  distance  or  produced  on  the  spot,  its  object  and 
h  in  exchange ;  when  this  end  is  not  attained,  no  act 
"f  rommerce  can  be  said  to  have  taken  place. 

The  erroneous  definition  of  commerce  which  M.  Say 
^  adopted  has  hindered  him  from  rightly  appreciating 
'"  influence.  "  In  commerce,"  says  he,  "  there  Is  a  ge- 
I>ro,lurtlt»n,  because  there  is  a  modification  pro- 
ductive of  utility  and  value.  The  merchant,  after  buying 
1  f°nini«Ahty  at  its  current  price,  sells  it  again  at  its  cur- 


rent price ; 

because  the  merchant  has  brougli 

situation  which  has  really  augmented  its  price,  and  the 
society  is  enriched  by  this  augmentation."  (Court  d' Eco- 
nomic I'oiitiaue.  t.  ii.  p.  213.)  But  though  this  be  true,  it 
is  not  the  whole  truth,  nor  even  the  greater  part  of  it. 
Suppose  that  a  hat -maker  and  a  shoe-maker  live  In  con- 
tiguous houses  ;  if  the  one  exchange  his  hats  for  the 
other's  shoes  society  will  not  certainly  gain  much  by  the 
change  In  the  locality  of  the  commodities,  but  it  will 
notwithstanding  be  materially  benefited  by  the  trans- 
act ion  ;  for,  in  consequence  of  the  exchange,  each  trades- 
man will  lie  able  to  confine  himself  to  his  own  business  : 
the  hat-maker  will  not  be  obliged  to  waste  his  time  in 
clumsy  attempts  to  make  his  own  shoes,  nor  will  the 
shoe-maker  be  compelled  to  make  his  own  hat.  It  is  in 
this  that  the  peculiar  advantage  of  commerce  consists. 
What  an  individual  gives  for  anything  is,  sneaking  gene- 
rally,  the  fair  equivalent  of  what  he  gets.  But  the  facility 
of  exchanging  allows  every  one,  as  has  been  already  seen, 
to  apply  his  entire  time  and  energies  to  some  one  depart- 
ment ;  and  in  this  way  occasions  the  production  of  an 
incomparably  greater  quantity  of  all  sorts  of  wealth  than 
It  would  otherwise  be  possible  to  produce. 

The  mercantile  class  has  been  divided  into  two  lead- 
ing classes,  —  the  wholesale  dealers  and  the  retail  dealers. 
This  division,  like  the  divisions  In  other  employments, 
has  grown  out  of  a  sense  of  Its  utility.  The  wholesale 
merchants  buy  the  goods  at  first  hand  of  the  producers  ; 
but  Instead  of  disposing  of  them  to  the  consumers,  they 
generally  sell  them  to  the  retailers  or  shopkeepers,  by 
whom  they  are  retailed  or  distributed  to  the  public  in 
such  quantities  and  in  such  a  way  as  It  most  suitable 
for  them.  The  Interest  of  all  parties  it  consulted  by 
this'division.  Had  the  wholesale  dealers  attempted  alto 
to  .etall  their  goods,  they  could  not  have  given  that  un- 
divided attention  to  any  part  of  their  business  to  neces- 
sary to  ensure  its  success.  A  retailer  should  lie  constantly 
at  his  shop  ;  not  merely  that  he  may  attend  to  the  o  " 
daih  sent  to  him,  but  that  he  may  learn  all  that 
spires  with  respect  to  the  situation  of  his 
their  wants,  and  their  circumstances.  But 
dealers  being  obliged  to  attend  to  what  Is  going  on  in 
different  and  distant  quarters,  cannot  give  this  minute 
attention  to  what  happens  in  their  immediate  vicinity ; 
and  though  they  could,  the  capital  required  to  carry  on  a 
wholesale  business  would  not  be  sufficient  for  that  pur. 
pose,  were  the  business  of  retailing  joined  to  it.  Were 
there  only  one  class  of  merchants,  the  capital  and  the 
number  of  Individuals  employed  in  commercial  under- 
takings would  not  probably  be  less  than  at  present ;  but 
the  merchant,  being  obliged  to  apply  himself  principally 


to  one  department,  would  have  to  leave  the  chief  share 
of  the  other  to  servants ;  a  change  which,  as  every  one 
knows,  would  be  productive  of  the  most  mischievous 
consequences. 

There  can,  therefore,  be  no  doubt  that  the  separation 
in  quothm  hat  been  highly  advantageous.  The  classes 
of  merchants,  like  those  of  artificers,  are  mutually  ser- 
viceable to  each  other  and  to  the  public.  Without  thia 
subdivision,  commerce  would  have  been  impelled  in  its 
operations ;  particular  branches  of  it  would  have  been 
comparatively  neglected ;  nor  would  any  branch  havo 
been  carried  on  with  the  same  economy  and  attention 
with  which  all  are  now  conducted. 

In  a  highly  civilized  country  like  Great  Britain,  the 
trade  in  every  commodity  in  considerable  demand,  at 
corn,  sugar,  tea,  timber,  Ate,  aflbrds  employment  for  a 
separate  class  of  traders.  But  for  all  purposes  of  general 
Inquiry,  it  is  sufficient  to  consider  commerce  under  three 
heads,  vis.:— 1.  The  Home  trade,  or  that  carried  on  be- 
tween individuals  of  the  same  country  ;  2.  Foreign  trade, 
or  that  carried  on  between  individuals  of  different  coun- 
tries ;  and,  3.  The  Colony  trade,  or  that  carried  on  between 
the  inhabitants  of  any  particular  country  and  Its  colonists. 
W  e  subjoin  a  few  remarks  upon  each  of  these  heads. 

I.  Home  Trade.  -It  has  been  already  seen  that  the 
varying  capacities  and  dLq>o»itions  of  different  individuals 
occasion  the  introduction  of  a  division  of  employments, 
and  the  practice  of  exchange  or  barter.  But  the  ex- 
ternal circumstances  under  which  different  individuals 
are  placed  vary  still  more  than  their  natural  powers  or 
taste*.   One  set  inhabit  a  rich  fertile  plain,  suitable  for 


the  growth  of  corn  and  other  culmlferous  crop*, 
set  inhabit  a  mountainous  district,  the  soil  of  which  it 
comparatively  sterile,  but  which  it  well  fitted  for  rearing 
cattle ;  another  set  are  planted  upon  the  margin  of  a 
river,  or  arm  of  the  sea,  abounding  in  every  facility  for 
carrying  on  the  business  of  fishing ;  and  so  on.  Now  it 
is  so  obvious,  that  though  the  individuals  belonging  to 
any  particular  district  had  not  established  a  division  of 
labour  amongst  themselves,  It  would  be  highly  for  their 
advantage  to  establish  one  with  those  occupying  other 
districts,  the  productions  of  which  are  materially  different. 
When  the  inhabitants  of  Newcastle  apply  themselves 
principally  to  the  coal  trade,  those  of  Essex  to  the  raising 
of  wheat,  and  those  of  the  highland*  of  Scotland  to  the 
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raising  of  cattlo  and  wool, 
carrying  cm  their  employments,  of  the  . 
production  conferred  by  Providence  on  the 

;  And  by  exchanging  such  portions  of  their 
exceed  their  own 


In 
of 
they 
pro- 
the  surplus 


article*  raised  by  other*,  their  wealth  and  that  of  every 
one  else,  is  immeasurably  increased.  It  is  in  this  trrri- 
tonal  division  of  labour,  a*  it  has  been  happily  designated 
by  Colonel  Ton-ens,  that  the  main  advantage  of  commerce 
consists.  In  commercial  countries,  each  individual  may 
not  only  enter  at  pleasure,  on  such  pursuits  as  he  deems 
most  advantageous,  but  the  entire  population  of  districts 
and  provinces  arc  enabled  to  turn  their  energies  into 
those  channels  in  which  they  are  sure  to  receive  the 
greatest  assistance  from  natural  powers.  Suppose  Eng- 
land were  divided  into  separate  parishes,  or  even  conn, 
ties,  surrounded  respectively  by  Bishop  Berkeley's  wall 
of  brass,  and  having  no  Intercourse  with  each  othr»r,  In 
what  a  miserable  situation  would  we  be !  Instead  of 
1,500,000,  London  could  not  under  such  circumstances 
contain  I'\000  inhabitants ;  and  these  wotiM  be  exposed 
to  numberless  privations  of  which  we  have  not  the 
slightest  idea.  Unless  the  territorial  division  of  lal>our 
were  carried  to  some  extent,  the  division  of  employments 
amongst  individuals  occupying  the  same  district,  could 
be  but  very  imperfectly  established,  and  would  be  of 
comparatively  little  use.  It  is  only  when  one  is  able 
both  to  gratify  his  taste  and  to  avail  uimseSf  of  the  vary- 
ing capacities  of  production  given  to  different  districts 
that  the  benefits  of  commerce  can  be  fully  appreciated, 
and  that  It  becomes  the  most  copious  source  of  wealth  as 
well  as  the  most  powerful  engine  of  civilisation. 

'•  With  the  benefits  of  commerce."  says  an  eloquent 
writer,  "  or  n  ready  exchange  of  commodit'es,  every  in- 
dividual is  enabled  to  avail  himself  to  the  utmost  of  the 
peculiar  advantage  of  his  place ;  to  work  on  the  pecu- 
liar materials  with  which  nature  ha»  furnished  him  ;  to 
humour  his  genius  or  dis|msition,  and  betake  himself  to 
the  task  in  which  he  is  peculiarly  qualified  to  succeed. 
The  inhabitant  of  the  mountain  may  betake  himself  to 
the  culture  of  his  woods,  and  the  manufacture  of  his 
timber,  the  owner  of  pasture  lands  may  betake  himself 
to  the  care  of  his  herds  ;  the  owner  of  the  clay  pit  to 
the  manufacture  of  his  pottery  ;  and  the  husbandman  to 
the  culture  of  his  fields,  or  the  rearing  of  his  cattle  ;  and 
any  one  commodity,  however  it  may  form  but  a  small 
part  In  the  whole  accommodations  of  human  life,  may, 
under  the  facilities  of  commerce,  find  a  market  in  which 
it  may  be  exchanged  for  what  will  procure  any  other 
part,  or  the  whole  ;  co  that  the  owner  of  the  clay  pit,  or 
the  industrious  potter,  without  producing  any  one  article 
immediately  fit  to  supply  his  own  necessities,  may  obtain 
the  possession  of  all  that  he  wants.  And  commerce  in 
which  it  appears  that  commodities  arc  merely  exchanged, 
and  nothing  produced.  Is  nevertheless,  in  Its  effects,  very 
productive  ;  because  it  ministers  an  encouragement  and 
facility  to  every  artist  in  multiplying  the  productions  of 
his  own  art,  thus  adding  greatly  to  the  mass  of  wealth 
in  the  world,  in  being  the  occasion  that  much  is  pro- 
duced."—  ( Ferguson's  Principles  of  Moral  and  Political 
Science,  vol.  U.D.  424.) 

II.  Foreign  Trade.  —  The  trade  carried  on  between  In- 
dividuals of  different  countries  is  founded  on  precisely 
I  he  same  circumstances — the  differences  of  soil,  climate, 
and  productions,  on  which  is  founded  the  trade  between 
different  districts  of  the  same  country.  One  country, 
like  one  district,  Is  peculiarly  fitted  for  the  growth  of  corn  ; 
another  for  the  cultivation  of  the  grape  ;  a  third  abounds 
in  minerals ;  a  fourth  has  Inexhaustible  forests ;  and  so 
forth:  — 

Hie  HfftH,  llllc  *mlonl  frllclu*  livir, 

Arborci  frtu«  alibi,  atqur  !ntui<a  Yiu««-unt 
liramlna.  Nonnr  ?i<)«~i,  crocvm  ut  Tm<>iu* 
India  mlttlt  elmr,  molU>  tun  thura  Salmjl  ? 
At  Cliiljliw  nudl  frrrurn,  *irn«.i/jur  I'ontut 
Cnrforra,  Elitdum  ;>alma>  K|>tro»  pqiururo  ? 

Impwull  natuiw  loci*.-  bn>rg.  lib.  I.  lin.  51. 


kingdoms  may  he  regarded  as  the 

magnificent  empire,  one  province  is" 
province  toil  of  otto  sDccics  of 
vince  to  another.    By  thei 
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Providence,  by  thus,  distributing  the  various  articles 
suitable  for  the  accommodation  and  comfort  of  man  In 
different  countries,  has  evidently  provided  for  their  mutual 
intercourse.  In  this  respect,  indeed,  foreign  trade  is  of 
far  more  Importance  than  the  home  trade.  There  is  In- 
finitely less  difference  between  the  products  of  the  various 
districts  of  the  most  extensive  country,  than  there  is  be- 
tween the  products  of  different  and  distant  countries  ;  and 
the  establishment  of  a  territorial  division  of  labour  amonjjst 
the  latter  must  therefore  be  proportionally  advantageous. 
•■  As  the  same  country  is  rendered  richer  by  the  trade  of 
another  ;  as  its  labour  becomes  thus 
and  more  productive  than  It 
could  otherwise  have  been ;  and  as  the  mutual  inter- 
change of  all  those  commodities  which  one  province  has 
and  another  wants  multiplies  the  comforts  and  accommo- 
dation of  the  whole,  and  the  country  l»ccomes  thus,  in  a 
wonderful  degree,  more  opulent  and  more  happy  ;  so  the 
same  beautiful  train  of  consequences  is  observable  in  the 
world  at  large,— that  vast  empire,  of  which  the  different 


one  province  with 
infinitely  more  divided. 


people.    The  indi 
whole  is  thus  rendered  incomparably  more 
and  every  species  of  necessary,  useful,  and 
comniodation  is  obtained  in  much 
with  infinitelylesi  expense."— < 
p.38.) 

But  to  enable  the  advantages  of  foreign  commerce  to 
lie  rightly  appreciated,  it  will  be  proper  to  consider  it 
under  the  following  heads : — vii.  1.  Its  influence  in  sup- 
plying us  with  useful  and  desirable  articles,  of  which  wc 
should  otherwise  be  wholly  destitute  ;  2.  Its  Influence 
in  multiplying  and  cheapening  the  peculiar  productions 
of  our  own  country  ;  3.  Its  influence  in  making  us  ac- 
quainted with  foreign  discoveries  and  inventions,  and  in 
exciting  Invention  by  means  of  competition  and  example  ; 
and,  4.  Its  Indirect  influence  upon  industry,  by  increasing 
the  source's  of  enjoyment. 

I.  With  respect  to  the  first  of  these  influences,  or  the 
effect  of  commerce  in  furnishing  every  people  with  com- 
modities not  otherwise  attainable,  it  1ft  too  obvious  and 
striking  to  require  any  lengthened  illustrations.  Great 
Britain  is  as  abundantly  supplied  with  native  products  as 
most  countries ;  and  yet  any  one  who  reflects  for  a  moment 
on  the  nature  and  variety  of  the  articles  we  import  from 
abroad,  must  Ik-  satisfied  that  we  are  indebted  to  trade  for 
a  very  large  jwirt  of  our  superior  accommodations.  Tea, 
sugar,  coffee,  wine,  and  spices ;  silk  and  cotton,  the 
materials  of  our  most  extensive  manufactures  ;  gold  and 
silver  ;  and  an  endless  variety  of  other  highly  important 
articles,  are  sent  to  us  by  foreigners.  And  were  the  im- 
portation put  an  end  to,  what  a  prodigious  deduction 
would  be  made,  not  from  our  comforts  and  enjoyments 
merely,  but  also  from  our  means  of  supporting  and 
ploying  labourers!  If  foreign  commerce  did  n 
more  than  supply  us  with  so  many  new  products,  it 
be  very  difficult  to  overrate  its  value  and  importance. 

2.  But  such  is  the  beneficent  influence  of  coi 
that  w  hile  it  supplies  an  endless  variety  of  new 
tions.  it  multiplies  and  cheapens  those  that  arc 
to  every  country.    It  does  this,  by  enabling  each 
people  to  employ  themselves,  in  preference,  in  t 
partments  In  which  they  enjoy  some  natural  or 
advantage,  and  by  opening  the  market*  of  the 
their  productions.   When  the  demand  for  a  commodity 
is  confined  to  a  particular  country,  as  soon  as  it  is  supplied 
improvement  is  at  a  stand.  The  subdivision  and  combin- 
ation of  employments  is,  in  fact,  always  dependent  upon 
and  regulated  by  the  extent  of  the  market.   Dr.  Smith 
has  shown,  that  by  making  a  proper  distribution  of  labour 
among  ten  workmen,  in  a  pm  manufactory,  4H.000  pins 
might  be  produced  in  a  day ;  and  since  his  time  the  num- 
ber has  t>ecn  nearly  doubled.    But  had  the  demand  not 
Iseen  sufficient  to  take  off  this  quantity  of  pins,  the  divi- 
sions and  improvements  in  question  could  not  have  been 
made  ;  and  tne  price  of  pins  would  in  consequence  have 
been  comparatively  high.    This  principle  holds  univer- 
sally.   The  most  "important  manufacture  carried  on  in 
Great  Britain  —  that  of  cotton  —  is  entirely  the  result 
of  commerce.    Supposing,  however,  that  cotton  wool  had 
been  a  native  product,  we  could  never  have  made  such 
astonishing  advances  in  the  manufacture  had  we  been 
denied  access  to  foreign  markets.    Notwithstanding  the 
splendid  discoveries  in  the  machinery,  nnd  the  perfection 
to  which  every  department  of  the  trade  has  been  brought, 
the  vast  extent  of  the  market  has  prevented  its  being 
glutted,  and  has  stimulated  our  manufacturers  and  arti- 
sans to  persevere  with  unabated  ardour  in*  the  career  of 
improvement.    Our  cotton  mills  have  been  constructed, 
not  that  they  might  supply  the  limited  demand  of  Great 
Britain,  but  thnt  they  might  supply  the  demand  of  the 
whole  world.    An  I  in  consequence  of  the  extraordinary 
subdivision  of  lal^  nr.  and  the  scope  given  to  the  employ- 
ment and  improt  <  ment  of  machinery  by  the  unlimited 
extent  of  the  market,  the  price  of  cottons  has  l>een  reduced 
to  less,  probablv,  than  a  fourth  part  of  what  it  would 
have  been  had  they  met  with  Ho  outlet  in  foreign  coun- 
tries.   The  hardware,  woollen,  leather,  snd  other  manu- 
facture*, exhibit  similar  results.    The  access  their  pro- 
ducts have  had  to  other  markets  has  led  to  important  Im- 
provements in  their  production  ;  so  that,  as  was  previously 
stated,  commerce  not  only  supplies  us  with  a  vast  variety 
of  new  and  desirable  articles,  but  it  also  cheapens  the 
staple  productions  of  the  country,  and  renders  them  more 
easily  attainable  by  the  great  mass  of  people. 

3.  The  Influence  of  commeroe  in  making  the  pooplo 
of  each  country  acquainted  with  foreign  inventions  and 
discoveries,  and  in  stimulating  ingenuity  by  bringing 
them  into  competition  with  strangers,  is  obvious  and  pow- 
erful. It  distributes  the  gifts  of  science  and  art,  as  well 
as  those  of  nature.  It  Is  the  great  engine  by  which  the 
blessings  of  civilization  are  diffused  throughout  the  world* 
the  intercourse  to  which  It  gives  rise  making  every  one 
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x-t-d  mth  the  procetsei  carried  on  and  the  inven- 
ts, made  in  the  remote* t  corner*  of  the  globe.  Were 
ni  cauitjerable  improvement  made  in  any  important  art 
rrjj»r  m  China  or  Peru,  it  would  be  very  speedily  under* 
eM  tad  practised  in  England.  It  Is  no  longer  possible 
t=  scjooprMUe  an  invention.  The  intimate  communication 
ti-t  now  exists  amongst  nations  renders  any  important 
-  «?irry,  wherever  it  may  be  made,  a  common  benefit. 

incenioos  machine  Invented  by  Mr.  Whitney,  of  the 
I's  tal  States,  for  separating  cotton  wool  from  the  pod,  has 
-*ro  quite  at  advantageous  to  us  as  to  the  Americans  ;  and 
tir  intentions  of  V  att  and  Arkwright  have  added  to 
thr  ramforts  of  the  inhabitants  of  Siberia  and  Brazil,  as 
vrll  u  of  England.  The  genuine  commercial  spirit  it 
Wnjctive  of  all  sorts  of  monopolies.  It  enables  every 
Septra!*  country  to  profit  by  the  peculiar  natural  powers 
i-J  acquired  •kill  of  all  the  others ;  while,  on  the  other 
baod.  it  communicates  to  them  whatever  advantages  it 
enjoy.  Every  nation  is  thus  intimately  associated 
*ith  iu  neighbours.  Their  products,  their  arts,  and  their 
Kvncn,  are  reciprocally  communicated ;  and  the  cmu- 
l-tton  that  is  thus  excited  and  kept  up  forces  routine  to 
fit*  place  to  invention,  and  inspires  every  people  with 
to  undertake,  and  perseverance  to  overcome,  the 


ir.«t  formidable  tasks,  ft  is  not  possible  to  form  any  i 
n;r**e  notions  as  to  what  would  have  beeu  our  state  at 
this  moment,  had  we  been  confined  within  our  own  little 
*  rW,  and  deprived  of  all  intercourse  with  foreigners. 
"  *  ->n»w.  however,  that  the  most  important  am,  such 
a»  printing  glass-making.  pa|>er-making,  &c,  have  been 
t^rtcd  from  abroad.  No  doubt  we  might  have  Invented 
•>*m-<A  these  ourselves  ;  but  there  is  not  the  shadow  of  a 
ippositig  that  we  should  have  invented  them 
hout  foreign  example  and  competition,  we 
1  hardly  have  carried  any  of  them  beyoud  the  merest 


upon  industry,  by  its  in- 
articles.r 


4  The  influence  of 
matins;  the  number  of  desirable  articles,  though  not  quite 
v  '.bri.«us.  perhaps,  as  the  influences  already  specified,  is 
f-«  less  powerful  and  salutary.  Industry  is  in  no  respect 
'  •■  ;>'  from  the  other  virtues,  and  it  were  nil.-  to  c\|>ect 
-l-ould  he  strongly  manifested  where  it  does  not  bring 
^•H  with  it  a  corresponding  reward.  In  the  early  stages 
*>«rie.y.  before  artificial  wants  have  been  introduced,  and 
ani  are  satisfied  if  they  can  avert  the  attacks  of  hunger, 
f  i  procure  an  inadequate  defence  against  the  cold,  in- 
j,3trj  it  confined  within  the  narrowest  limits ;  and  pro* 
'  :<W  the  mildness  of  the  climate  renders  cloth  ing  and  lodg- 
'if Httle  importance,  and  the  earth  spontaneously  pours 
fc"th  an  abundant  supply  of  fruits,  the  inhabitants  arc  im* 
|**»*d  in  sloth,  and  seem  to  place  their  highest  enjoy* 
jj'-t  In  being  free  from  occupation.  Sir  William  Temple, 
v.  Hume,  and  some  other  sagacious  inquirers  into  the 
i^-fres*  of  society  have  been  struck  with  this  clrcura- 
f4*1**.  and  have  justly  remarked  that  those  nations  that 
*m  laboured  under  the  greatest  national  disadvantages 
"-J"  made  the  most  rapid  advances  in  industry. 

But  in  civilized  and  commercial  societies,  new  products 
**.  new  modes  of  enjoyment,  brought  from  abroad,  or 
rented  at  home,  stimulate  the  inhabitants  to  continued 
"■-wtion».  Their  acquired  tastes  and  the  wants  which 
onluation  introduces,  and  custom  and  example  render 
'•oberMj^  become  infinitely  more  numerous,  and  as  ur- 
CJ*  **  the  tastes  or  wants  of  those  that  are  less  advanced. 

passion  for  luxuries,  conveniences,  and  enjoyments, 
*wti  once  excited,  becomes  quite  illimitable.  The  gra- 
of  one  desire  leads  immediately  to  the  formation 
^  wwther.  *•  The  natural  nights  of  the  human  mind  aro 
rt  L°!n  P'ea*"'e  to  pleasure,  but  from  hope  to  hope." 
'    !v'i'i  mes>  of  a  civilized  nation  is  not  placed  i:s  ind  »- 

»1>C»0T 


is  to  endeavour  to  Inspire  them  with  a  taste  for  the  lux- 
uries and  enjoyments  of  civilized  life ;  and  this  will  be 
always  most  easily  done  by  giving  every  facility  to  the 
cultivation  of  foreign  commerce.  The  number  of  new 
articles,  or,  in  other  words,  of  new  motives  to  stimulate, 
ami  new  products  with  which  to  reward  the  patient  hand 
of  industry,  is  then  prodigiously  augmented.  The  heme 
producers  exert  themselves  to  increase  their  supplies  of 
disposable  articles,  that  they  may  exchange  them  for  those 
of  other  countries  and  climates  ;  and  the  merchant,  find- 
ing a  ready  demand  for  such  articles,  is  stimulated  to 
import  a  greater  variety,  to  find  out  chea|>er  markets,  and 
thus  constantly  to  apply  new  incentives  to  the  vanity  and 
ambition,  and  consequently  to  the  Industry  of  his  cus- 
tomers. Every  power  of  the  mind  and  body  is  thus  c  alled 
Into  action  :  and  the  passion  for  foreign  commodities  — 
a  passion  which  some  shallow  moralists  have 
censured  —  becomes  one  of  the 
industry,  wealth,  and  civilisation. 

IV.  Colony  Trade.  —  For  tHtne  rrmarkt  on  this 
the  reader  is  referred  to  the  article  Colonies. 

Principle  and  h^jiuenee  of  Kestricttons  iwi 
—The  commercial  Intercourse  carried  on  betw  een  the 
inhabitants  of  different  districts  of  the  same  country,  and 
those  of  different  countries.  Is  founded  on  the  principle 
which  prompts  each  member  of  tho  same  family,  or 
each  inhabitant  of  the  same  village,  to  apply  himself  to 
some  one  business.  It  would  therefore  seem  that  that 
freedom  of  commerce  w  hich  is  universally  admitted  to  bo 
productive  of  the  most  lieneficlal  consequences  w  hen  es- 
tablished  bctwern  the  occupants  of  different  districts  of 
the  same  country  must  lie  equally  bcncricial  when  esta- 
blished between  those  of  different  countries.  It  ap|-ears 
to  be  generally  Mteved,  that  to  occasion  a  commercial 
intercourse,  nothing  more  is  necessary  than  to  remove 
such  legal  or  physical  obstacles  as  may  Interpose  to  pre- 
vent It.  But  this  is  not  by  any  means  enough.  A  of 
Yorkshire  does  not  sell  to  or  buy  from  Bof  Kent,  merely 
because  there  is  nothing  to  hinder  him  from  doing  so ;  he 
must  further  believe  that  his  interest  will  be  promoted  by 
the  transaction  :  unless  he  do  this,  the  utmost  facility  of 
exchanging  will  bo  offered  to  him  In  vain  ;  nor  will  the 
finest  roads  or  the  speediest  conveyances  occasion  the 
least  intercourse.  We  neither  buy  nor  sell  for  the  mere 
pleasure  of  the  thing.  We  do  so  only  when  we  believe  It 
w  ill  be  a  means  of  promoting  some  end,  of  procuring  some 
peculiar  advantage  for  ourselves  that  we  could  not  so 
easily  procure  in  any  other  way.  If  any  one  supposed 
he  could  better  attain  his  object  in  entering  upon  a 
commercial  transaction  with  some  particular  individual 
by  entering  upon  a  similar  transaction  with  some  one 
ciisc,  or  by  any  other  menus,  he  would  most  certainly  de- 
cline engaging  in  it.  We  mar,  and  often  do,  make  a  false 
estimate  of  what  Is  for  our  advantage  ;  but  Its 


t»  promotion 


and  it  is  tt,  and  it  only, 
y  of  a  particular  indi- 


satisfactorily  established 
better  understanding  of 


.._ed  exertion ;  in  devising 
[1  r^trlTa-»ces  to  overcome  new  difficulties ;  in  extend* 
«Vi  further  the  boundaries  of  science,  and  increasing 
°w  command  over  luxuries  and  enjoyments.  The  re- 
thc  Abbe  Mably  Is  as  true  as  it  Is  forcibly  ex- 
^-"N'est  on  que  richer  On  rent  etre 
rt  I?-,  T"  ^and  f  Onveut  etre  riche.  Est  on 
«iy*t  On  teut  itre-plus  riche  et  plw  grand  t 

comn5crce  this  progress  would  never  be  real- 
it*!  r  commf*Jlties  possessed  by  particular  nations 
]$r~  and  may  be  attained  with  comparatively  littlo 
generally  speaking,  a  man  may  easily  supply 
rith  corn,  cloth,  and  beer ;  and  If  the  utmost  ex- 
°*  -nirenuity  and  the  most  laborious  efforts  of 
F  could  only  furnish  additional  quantities  of  those 
<io  nnT'  f  w°uid  very  soon  cease  to  be  made.  Men 
.  >''■»  :'»e  indu-try  nnd  eeoti-  >my  for  their  own  takes, 
a,  'w  advantages  that  result  from  them  ;  and  tho 
thit  j  ^^"entry,  that  these  advantages  arc  multiplied, 
"'t>|S  l<Teaipr  the  variety  of  wants  they  are  made  to 
^f- wi-?0^  °^  Ratifications  they  are  made  to  command, 


("»tii4j. 
fervid. 


*'IU  be  the  energy*  displayed  in  their  pr< 
I*e  trawail  dc  la  Jaim,"  as  llaynal  has  well 
et  tuuj,iur$  borne"  commc  file  ;  mais  le  travail 


Mjc*  the  true  way  to  render  a  people  industrious 


is  the  mainspring  of  our  actions 
that  we  have  in  view  when  we 
vidual,  or  resort  to  a 
others. 

Unless  therefore  it  could  be 
that  princes  and  rulers  have  a 

what  has  a  tendency  to  promote  the  wealth  and  industry 
of  their  subjects  than  themselves,  it  is  difficult  to  see  on 
what  ground  any  restriction  on  the  freedom  of  commerce 
it  to  be  vindicated.  The  person  who  buys  French  w  ine 
or  Polish  corn,  does  to  only  that  he  mar  benetit  himself : 
and  the  fair  presumption  Is  that  he  does  what  it  right. 
Human  reason  is,  no  doubt,  limited  and  fallible  ,  w  e  aro 
often  swayed  by  prejudice,  and  are  apt  to  be  deceived  by 
appearances.  Still,  however,  tt  Is  certain  that  the  de- 
sire to  promote  our  own  purposes  contributes  far  more 
than  any  tiling  else  to  render  us  clear-sighted  and  sa- 
gacious. "  Sut  sentiment  dans  I'himimc,  says  M.  Say. 
•'  ne  tient  son  mteltigctice  eveillie  autant  que  CinterH 
personnel.  II  donne  de  f  esprit  axis  plus  simples."  The 
principle  that  Individuals  are,  sneaking  generally,  the 
best  judges  of  what  is  most  beneficial  for  themselves,  ft 
universally  admitted  to  be  the  only  one  that  can  be  safely 
acted  upon.  No  writer  of  authority  has  latterly  ventured 
to  maintain  the  exploded  and  untenable  doctrine,  that 
governments  may  advantageously  interfere  to  regulate  the 
pursuits  of  their  subjects.  It  Is  their  duty  to  preserve 
order,  to  prevent  one  from  injuring  another ;  to  main- 
tain, In  short,  the  equal  rights  and  privileges  of  all. 
But  It  It  not  possible  for  them  to  go  one  step  further, 
without  receding  from  the  principle  of  non-interference, 
and  laying  themselves  open  to  the  charge  of  acting  juir- 
tially  by  some,  and  unjustly  by  othert. 

"  The  statesman,"  says  Dr.  Smith, "  who  should  attempt 
to  direct  private  people  In  what  manner  they  ought  to 
employ  their  capitals,  would  not  only  load  himself  with 
a  most  unnecessary  attention,  but  assume  an  authority 
which  could  safely  be  trusted  not  only  to  no  single  person, 
but  to  no  couucil  or  senate  whatever,  and  which  would 
now  here  be  so  dangerous  as  in  the  hands  of  a  man  w  ho 
had  folly  and  presumption  enough  to  fancy  himself  fit  to 
exercise  it."    (  Wealth  of  Rations,  p.  200.) 

In  every  discussion  as  to  any  point  of  public  economy, 
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it  it  essential  to  bear  in  mind  that  the  legislature  abandons 
its  duty,  or  rather  acts  in  direct  opposition  to  it,  the  mo- 
ment it  begins  to  legislate  in  the  view  of  promoting  the  in- 
terest of  particular  classes.  The  question  never  ought 
to  be,  whether  any  proposed  measure  or  regulation  has  a 
tendency  to  benefit  agriculturists,  manufacturers,  or  mer- 
chants ;  but  whether  its  tendency  be  to  benefit  the  public. 
Certain  individuals  or  classes  may  be  benefited  by  what 
is  prejudicial  to  others ;  but  it  would  be  a  contradiction 
to  contend  that  a  system  of  policy  which  enriches  A  by 
imporerishing  B  can  be  publicly  advantageous;  and  ft 
is  upon  this  latter  consideration  that  the  attention  of  the 
legislature  should  always  be  fixed.  Whatever  has  any 
tendency  to  increase  the  security  of  property,  to  perfect 
the  divisions  of  labour,  to  stimulate  Industry  and  in- 
genuity, and  to  increase  the  wealth  and  comforts  of  all 
classes,  deserves  the  encouragement  of  government.  But 
when  It  goes  further,  and  interferes  to  prohibit  Indivi- 
dual* from  carrying  on  certain  branches  of  trade  that  others 
may  be  promoted,  it  arrogates  to  itself  that  authority 
the  assumption  of  which  is  so  justly  censured  by  Smith. 
Such  prohibition  is,  in  fact,  quite  subversive  of  the  right 
.  ;  for  that  right  is  violated,  not  merely 
"is  unjustly  deprived  of  any  part  of  his  for- 
tune, but  also  when  he  is  prevented  from  disposing  of  it  in 
ny  way.  not  hurtful  to  others,  he  may  think  fit. 
It  does  not  therefore  appear,  considering  this  question  on 
t  there  is  so  much  as  the  shadow  of  a 
for  those  commercial  restriction*  that  make  so 
a  figure  in  the  policy  of  all  modern  nations,  if 
could  be  shown  that  statesmen  and  ministers  were  the 
best  judges  of  the  means  by  which  those  subject  to  their 
authority  might  improve  their  condition,  the  case  would 
be  different.  But  no  such  pretension  is  set  up,  and,  if  it 
were,  It  would  be  universally  scouted.  We  may  safely 
leave  the  conduct  of  Individuals  to  be  determined  by  their 
own  prudence  and  sagacity.  They  act  under  the  most 
serious  responsibility  ;  anil  we  have  the  best  attainable 
security,  the  plain  and  obvious  interest  of  the  parties, 
that  they  will,  in  the  peculiar  circumstances  under  which 
they  are  placed,  follow  that  course  which  is  most  advan- 
tageous for  themselves,  or,  in  other  words,  for  the  com. 
munltv.  All  systems  of  policy  that  would  regulate  the 
pursuits  of  private  persons  according  to  the  views  of 
government  must  be  arbitrary  and  violent  in  their  nature, 
and  any  attempt  to  act  upon  them  could  not  fail  to  be 
productive  of  the  most  mischievous  consequences.  A  wise 
government  will  confine  its  efforts  to  the  maintenance  of 
that  order  of  things  which  nature  has  established.  It 
will  not  mix  itself  up  with  the  affairs  of  Its  subjects,  but 
will  leave  them  to  pursue  their  own  interest  in  their  own 
way ;  to  bring  their  industry  and  capital  into  the  freest 
competition  with  those  of  others  ;  and  will  interpose  only 
when  they  swerve  from  the  rules  of  justice.  Freedom 
and  security  are  all  that  is  necessary  to  stimulate  industry, 
and  to  insure  the  most  rapid  advancement  in  the  career 
or  improvement. 

We  cannot,  however,  feel  any  surprise  that  these  prin- 
ciples should  have  beeu  so  widely  departed  from,  and  that 
commerce,  and  Indeed  most  sorts  of  industry,  should 
be  everywhere  subjected  to  restrictions  and  regulations. 
They  originated  in  a  comparatively  unenlightened  age,  be- 
fore the  genuine  source*  of  public  wealth  and  the  limits 
of  proper  Interference  on  the  part  of  governments  had 
been  explored  and  defined.  The  fallacies  on  which 
most  of  them  are  founded,  however  obvious  they  may 
now  seem,  were  not  speedily  or  easily  detected  ;  and.  after 
their  hollowncss  has  been  exposed,  the  return  to  a  better 
system  is  a  work  of  extreme  difficulty.  Every  regulation 
affecting  the  employment  of  capital  and  industry,  though 
always  injurious  to  the  public,  Is.  for  the  most  part,  pro- 
ductive of  advantage  to  a  greater  or  smaller  number  of 
Individuals.  The  moment  that  any  change  is  proposed. 
the*o  persons  lay  before  government  the  most  exaggerated 
representations  of  the  injury  that  would  result  from  the 
abolition  or  modification  of  the  regulation  ;  and  not  satis- 
fled  with  this,  they  most  commonly  enlist  a  portion  of 
the  press  into  their  service,  and  availing  themselves  of  all 
the  aid  that  sophistry  and  ingenuity  can  supply,  labour  to 
make  the  public  believe  that  the  regulation  complained  of 
is  a  national  benefit,  and  that  they  are  interested  in  its  sup- 
port !  This  device  has  very  often  been  attended  with  the 
most  complete  success ;  and  it  is  to  this  circumstance,  more 
than  any  thing  else,  that  the  tenacity  with  which  erroneous 
theories  in  commerce  are  supported  is  to  be  ascribed, 
and  ihat  sophisms,  that  have  lieen  again  and  again  ex- 
posed, are  nut  forward  anew  with  as  much  seeming  con- 
fidence as  if  they  had  never  been  questioned. 

All  the  great  branches  of  industry  carried  on  in  every 
country  depend  on  peculiarities  of  soil  or  climate,  or 
on  the  genius  of  the  people,  and  not  on  custom-house 
regulations.  What  should  we  have  to  fear  from  the 
abolition  of  all  prohibitions?  We  export  the  produce  of 
every  one  of  our  principal  manufactures,  as  cotton,  wool, 
iron,  leather,  Ace,  to  every  market  of  the  world  :  so  that 
the  ou^tl.ilit}  (.four  being  injured  bj  the  admission  ol 
similar  articles  from  abroad  is  quite  out  of  the  question. 


erce,  change  the  species  of  labour  In  demand,  ami 
It  be  employed  more  profitably,  but  we  cannot 
iU  quantity.  Should  our  imports  this  year  amount 


Admitting,  however,  that  the  abandonment  of  the  pro- 
tective system  might  force  a  few  thousand  workmen  u 
abandon  their  employments,  it  is  material  to  observe  thai 
equivalent  new  ones  would,  in  consequence,  be  opened  U 
receive  them,  and  that  the  aggregate  demand  for  theii 
services  would  not  be  in  any  degree  diminished.  Supi*o*< 
that,  under  a  system  of  free  trade,  we  imported  a  part  o 
the  silks  and  linens  we  now  manufacture  at  home  ;  it  it 
quite  clear,  inasmuch  as  neither  the  French  nor  Germain 
would  send  us  their  commodities  gratis,  that  we  shoulc 
have  to  give  them  an  equal  amount  of  British  coramoditici 
in  exchange :  so  that  such  of  our  artificers  as  had  beer 
engaged  in  the  silk  and  linen  manufactures,  and  wer« 
thrown  out  of  them,  would,  in  future,  obtain  employment 
in  the  production  of  the  articles  that  must  be  exported  at 
equivalents  to  the  foreigner.  It  is  idle,  therefore,  to  pre. 
tend  that  the  repeal  or  modification  of  a  restrictive  regu- 
lation can  ever  be  a  means  of  diminishing  the  demand 
for  labour.  We  may,  by  giving  additional  freedom  tc 
commerce,  ' 
make 

lessen  its  quantity.  'Should  our  imports  i 
to  ten  or  twenty  millions  more  than  they  did  last  year,  «r< 
shall,  it  is  certain,  have  to  pay  them  by  exporting  an 
equally  increased  amount  of  our  peculiar  product*.  And 
therefore  if  exportation  be  desirable,  and  the  most  ardent 
admirer*  of  the  restrictive  system  admit  it  to  be  such 
importation  must  also  be  desirable,  for  the  two  arc  in. 
dissolubly  connected  ;  and  to  tcparate  them,  even  in  ima- 
gination, infer*  a  total  ignorance  of  the  most  obvious 
principle*.  Commerce,  whether  carried  on  between  in- 
dividuals of  the  same  or  of  different  countries.  Is  founded 
on  a  fair  principle  ot  reciprocity  ;  buying  and  selling  arc 
in  It  what  action  and  reaction  are  in  physics,  equal  and 
contrary.  Those  who  will  not  buy  from  others  render 
it  impossible  for  others  to  buy  from  them.  Every  sale 
implies  an  equal  purchase,  and  every  purchase'  an  equ  d 
tale.  Hence  to  prohibit  buying  is  exactly  the  same  Iking, 
in  rjfect,  at  to  prohibit  selling.  No  merchant  would  ever 
export  a  tingle  bale  of  good*  were  he  prevented  from 
importing  a  greater  value  In  It*  stead.  But  it  it  im- 
possible he  can  do  this  if  foreign  commodities  be  excluded, 
in  whatever  degree,  therefore,  an  unrestricted  trade 
might  lead  US'  to  receive  commodities  from  other  coun- 
tries, in  the  same  degree  it  would  render  them  customers 
for  our  commodities,  would  promote  our  manufactures, 
and  extend  our  trade.  To  suppose  that  commerce  may 
be  too  free,  is  to  suppose  that  labour  may  be  turned  into 
too  productive  channels,  that  the  objects  ot  demand  may 
be  too  much  multiplied  and  their  price  too  much  re- 
duced j  it  is  like  supposing  that  our  agriculture  may  lie 
too  much  improved,  and  our  crops  rendered  too  luxu- 
riant. 

It  is  often  affirmed,  though  we  believe  without  the  least 
foundation  for  the  statement,  that  had  it  not  been  for 
restrictions  on  importation,  several  manufacture*  that 
now  furnish  employment  for  a  considerable  population 
would  most  prolmbly  never  have  exl»t«"d  amongst  ti-. 
But  supposing  this  statement  to  be  admitted,  it  would  not 
form  any  valid  objection  to  the  principle  now  laid  down. 
It  is  quite  as  much  for  the  advantage  of  communities  a*  of 
single  families  to  respect  the  principle  of  the  division  of 
labour.  The  interest*  of  every  people  will  always  \m 
best  promoted  by  addicting  themselves.  In  preference,  to 
those  branches  of  Industry  In  which  they  have  a  supe- 
riority over  others ;  for  It  Is  by  this  means  only  they  can 
ever  fully  avail  themselves  of  their  peculiar  facilities  of 
production,  or  employ  themselves  and  their  c 
beneficially. 

When  importation  from  abroad  Is  restricted,  that  some 
new  or  incipient  manufacture  may  be  promoted,  go- 
vernment assumes,  though  perhaps  unconsciously,  that  it 
knows  better  than  Its  subject*  what  i*  the  most  profitable 
line  for  them  to  engage  in.  Never  was  there  an  assump- 
tion more  entirely  unfounded.  Individuals  are  always 
on  the  alert  to  find  out  what  arc  the  most  advantageous 
businesses  in  which  to  embark  ;  and  though  they  some- 
times, no  doubt,  form  erroneous  conclusions,  the  chance* 
arc  ten  to  one  in  favour  of  their  being  right.  Were  it 
otherwise  the  number  of  well-advised  and  prosperous 
undertakings  entered  upon  in  all  tolerably  well-governed 
countries  would  not,  as  is  the  case,  infinitely  exceed  those 
of  a  contrary  description.  But  though  it  were  different, 
the  interference  of  government  would  not  certainly  abate 
the  evil.  However  well  intended,  all  attempt*  to  Introduce 
or  extend  tome  particular  business  cannot  fail  of  being 
productive  of  immediate  injury  to  others ;  and,  should  the 
object  ever  be  realized,  it  would  most  probably  not  be  found 
to  be  a  national  benefit,  but  the  reverse.  If,  Instead  ol 
directly  producing  linens,  a  manufacturer  finds  it  more 
profitable  to  produce  cottons  or  hardware,  and  to  exchange 
these  with  the  Germans  for  linen,  how  ridiculous  would 
It  be  to  attempt  to  promote  the  public  interests  by  shutting 
out  foreign  linens,  and  compelling  them  to  be  produced 
at  home  f  It  is  not  disputed  that  the  linen  manufacture 
might  be  somewhat  promoted  by  such  a  measure ;  but  it 
admit*  of  demonstration 
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_J  would  lustain  a  corresponding  depression, 
i  may  depend  upon  the  fact,  that  their  subjects 
■ly  better  informed  with  n-sj* vt  to  these 
irrs  than  they  can  ever  be.  It  Is  not  possible  for  them, 
*>  what  they  will,  to  interfere  to  encourage  one  set  of  pro- 
doeerv.  without  at  the  same  time,  and  by  the  same  act,  nro- 
swtteaUy  discouraging  some  other  set.     Their  obvious 
daw  is,  therefore,  to  abstain  from  all  interference  with 
is*  legitimate  pursuits  of  Individual!.  Totheclamourers 
*> protection  they  may  always  answer,  that  they  would 
u  hippy  to  meet  their  wi>ti.  »,  provided  they  COOld  tto 
m  without  Injuring  others  but  that  that  being  impossible, 
they  feel  themselves  bound  not  to  interfere,  but  to  allow 
y  i>,-if-  to  reap  the  jm.tit  or  almic  the  loss  of  tin-  iptJCtt- 
Isfwmi  Into  which  he  may  enter. 

We  hare  not  entered  in  this  article  into  any  investlga-  j 
hoos  with  respect  to  that  great  class  of  exchanges  which 
consist  in  the  rendering  of  labour  or  services  for  money 
«r  commodities.    The  laws  by  which  they  are  governed 

nbe  more  appropriately  stated  under  the  head  Labour. 
iiimcient  here  to  observe,  that  prohibitions  are  to 
the  full  as  Injurious  and  inconsistent  when  applied  to  this 
drscripdoa  of  exchanges  as  to  the  exchange  of  commo- 
dities. 

Our  object  In  this  article  has  merely  been  to  lay  before 
the  reader  a  brief  view  of  the  principles  that  govern  com- 
mercial transactions,  and  of  the  mode  in  which  commerce 
contributes  to  increase  private  and  public  opulence.  To 
save  entered  into  a  detail  of  the  various  ways  in  which 
eoaMBcrce  may  be  facilitated,  would  have  engaged  us  in 
discussions  that  would  hare  added  too  much  to  the  length 
of  ibis  article ;  and  the  reader  is,  therefore,  referred  for 


Information  on  these  points  to  the  articles  Banks,  Co* 

LONIES,  EXCUANOI,  MoNKY,  ROADS,  WRIGHTS  AND  MEA- 
SURES, &C. 

We  subjoin  some  tables,  derived  from  official  sources, 
illustrative  of  the  nature  and  extent  of  the  commerce  of 
Great  Britain  during  the  last  few  years  :  — 

I .  An  Account  of  the  Keal  or  Declared  Value  of  the 
principal  Articles  of  British  and  Irish  Produce  and 
Manutacture  exported  in  1H3CS. 


Article*. 


Coalt  and  fmlm  - 
Cotton  Manufactura*  . 

Yarn  • 
Earthenware  • 
Ulan 

ll«ilwim  and  Cutlery 
Linen  M  anufactiure* 
Yarn 

Metal*  |  vis.  Iran  and  Steel  - 
Copper  aiul  bra** 
1-cid 

Tin,  In  Ban,  Stc. 
Tin  Plate* 

salt 

Milk  Manufactures 
Sugar,  Kenned      •  • 
Wool,  Sberii'i  or  Lamba' 
Woollen  Manufacturea 
Yarn 

Total  of  the  (bore  Article* 


Declared  Value, 

1838. 


L. 
4M  ,.103 
16,7<n,468 
7,I3»,'.8* 

670,9*3 

376,*.*  4 
1/07.47H 
*.'»19,7I9 

I .  <■  fin 
2/30,903 

1,**6,*3H 

I  <.,i50 

|o3,*30 
434.7*9 
223/72 
778.031 
330,V)« 
432.067 
3,79*.  156 
365.657 


43,338,839 


1L  Account  of  the  Real  or  Declared  Value  of  the  various  Articles  of  the  Manufacture  and  Produce  of  the  United 
dom  exported  to  Foreign  Countries  in  IH28,  and  during  each  of  the  Right  Years  ending  w  ith  1837 ;  specl- 
their  Vtuue,  the  Countries  to  which  exported,  and  the  Value  of  those  annually  shipped  for  each. 


to  which  ex 


rsHSM.l1  Proper 

A«*we*  • 

Madeira 
•dst  sad  the  Balearic 


rartun  sad  OonUnen. 
i    (ad  Qwiasia  (WSclnsiee 
e#*awJMawwa)  . 

1  *1         &  (Irrek  laid*. 

^e-lila^Taac  °*t 
TetsnU.  Barbarr.  and 

Wmmrm  Coawt  of  Africa 
Caye/erf Uood  Hope 
|     pe  V'enl  lalandt 


Eiport*. 


I8<s. 


_  ,  Wale*.  Van 
i>«  Land,  and 
Rieer 


of  the  Rio  dc  la 


Ida*  af  Gnerrue? ,  J«r- 
•r».  Atdcmer,  and 


Tm»l» 


L 

1/18,936 

Alt  ,691* 

53.38* 
111/80 
179.143 

1..VM.IOI 

2,142,736 
498,938 
945,016 
27 ,940 
39,802 

301,153 
38,152 
1 ,038,9*5 

2,176,119 
239.458 
41,07* 


183,81* 

335 

33/02 
13,745 

nun 

218.049 

31/6? 
35.188 
185.972 


4,256/82 

'  189.200 
300 


443,839 
8,487 

1.691.044 
3.289,704 

i48/*a 
569,788 

5/10/1  > 

3o7^nf9 
C.I9I 
'.'■l.l  i 
-.,  »18,2  17 

31  c/89 
709/71 
574/.15 


3*9,428 


36/12,7  56 


1830. 

1831. 

1K32. 

|  1833. 

1  1S34. 

18.35. 

1836. 

|  1837. 

L. 

utmjm 

40,4.8* 
63,92ti 
118,813 
177.923 
4,463,601 

2,02? ,  1  ■« 

475/84 
1,106,69' 
23.6*31 
38  ,444 

L. 

LI9I/6J 
57,i*: 

5*/)W 
92,291 
192,1 1  f 
3,642,95? 

*  ■.','."( 
6o*,r.H« 

97  5.  '#91 
41/38 
38/JWJ 

/.. 

1.5H7.2.'* 

1  34,52)1 
93J9< 
*5M,'»5r 
3/J6»^97 

2,789^98 

674.791 

540,792 
77,9211 
2S,0.Vt 

/.. 

1^.31  JMT' 
&W*M1 
5',,03* 
99, 95 1 
111,17! 
4,Vk'i,'.4» 
f  2,IM,^!': 

1  Kv,,rcj 

N4H,33J 
fit'  ■  I  Hi  1 
34.131 
33,411 

/.. 

1,382,301 

)  6.3,094 
61  ,!»8* 
91.  ■••>• 

4  136,1*: 

4,547. 16r 
U  2,470.267 
7'>o.M,' 
,  l.l«.>s- 

i  ij.i  i  vi 

|      lt          . 1  c« 

6.1,27' 
38,453 

/.. 

1  1,752,77' 
105,1 3< 

"II 

107.97'J 

188,27."" 

4, 64r*,96 1 
2,'.48,  ,*i 
M  ■>.  Mi! 
1,453,6M 
1 ,55 1 ,3*6 

49,7K 
40,tl88 

/.. 

1,742,432 

1]3,50- 

91,V)K 
160.7*1 
4.461.:*^ 
«VM>9<ntn 
8.V1.276 
■|rV*|,381 

53,574 
5*,16n 

ll  2.046.-.92 
101,121 
1  72,113 
1  ID3.4I8 
!  131.536 
I  4>'<8,oi, 

3,OIO,'i*9 
84)1,917 
l.tV».3,vo4 
1  .","•■,>  1  3 
56,4)15 
46,044 

607, or* 
42/20 

292,700 

597.848 
33.28* 
367,285 

412.926 
*U".\3 
461,470 

442.V37 
3O/07 
385.461) 

32VN)7 
30,686 
460,719 

403/(6.', 
24  J08 
602,'.80 

437/)7fi 
4oj7o 
736,411 

286.636 
41,9041 
906,1531 

3.83  1/79 
189.135 
56,963 

«,490»376 
I34..M9 

ao.sw 

S^61.772 
96.994 
55,725 

8,316,260 
I5'»,U8 
38,915 

3,282.777 
212.(796 

94,498 

2,426.171 

136.9*3 

HT. mi. 

2,921.466 
143,015 
10.',1*3 

2,406,066! 
103.1  HO, 
124,46.3 

1,139X16 
9,694 

888,654 
10.  III. 

915.319 
10,119 

1,019.601 
23,914 

1,207.911 
57.179 

1,331.669 

l,773.a3  4 

itjooa 

1,163,4*6 
15,431 

110,227 

122.S3V 

113,109 

143,617 

13S^N77 

269,225 

216,931) 

220,080 

1,138 
952,1*3 
850,036 
1.710 
58,9lj 
10,01* 
161,0X9 

42C 
234. 7  CS 
257,21.'. 
215 
39,131 

"  148,4*73 

731 
290,1  ir.  1 
29*,4U3 

21.236 

163,191 

2 ,350 
329.210 
316.197 
116 
30.OI1 

•  m 

83,424 

11.823 
326. 183 
304..38* 
.'•30 
31.615 
7,(191 
149,319 
251) 

29.O40 
292JV40 
3*6,9*1 
573 

31,187 

196.5!9 
6,019 

29,32* 
4'  : . ;  m- 

482,313 
413 
ll.l'il 

260.H53 
16/58 

51.007 
3I2.93N 
48H.M4 
751 
9,M5 
3,793 
349,4881 
7871 

3/93/30 

162.102 
71,220 

3^77,412 

JS5.m 
39,313 

3,314,779 
102,28 1 

3, 495 JO  1 

471.71* 
l8i,29S 

2,378,569 
812,8'.* 

410,273 
76,618 

3.192.69* 
1.071.708 

3.V3.89. 

129,743 

4,28.5,829 
1,326.3X8 
231.83\ 
51.778 

3/I2.975' 

678,37.V 
313,791 
35,81)8 

314/77 

398,471 

466,138 

558,378 

716,014 

696,345 

8.V5.637 

921,568 

1/96 
10,467 

4,752 

1/76 

936 

19,74* 

2,687 

1/37.133 
2,838,448 
321,793 

t/>8 1,949 
376,103 

2.07  5.711 
2.430.HOH 
543,104 

2.092,330 
2/^7,389 
381/,*8 

1,671,069 
2,680.1 

357,297 

2,158.138 
3,187,540 
365,798 

2,732.291 
3,786,453 
251,(4,  i 

9,141/135 

3,436.745 
171,050 

618,02V 

663^331 

633,700 

577,228 

913.00\ 

787.043 

987.1*2 

891,713 

6,132,3  if. 
978,441 

"  216,751 
2,432,103 

71N.S58 

"  -.'is,.'  J' 
1,238,371 

5,468.272 
199,821 

"  283/68 
2,144,903 

7r''79.699 
421.487 
3.718) 
121.826 

2,573,680 

6,841,989 

4.V».6IO! 

3n|364l 
199,906 
*,|6(),<.79 

10,568,435 
4O2JR4J0 
13,241 

132,242 
2.630,7'.7 

12,425/413 
254>T2 
7«>4 
18.5,172 

3.050.53* 

4.693,9231 
3*ii,2ii>i 
78 

170,451 
1^*4,08* 

6.32.17* 
640,626 
368,469 

339^170 
651.617 
409,003 

660.152 
708,193 
273,610 

5I5,V.2 
816.M7 
387,^24 

831; 564 
196,221 
299,255 

638,525 
1^8.. 176 
441,321 

697,334 
861,  '813 
t06,3..2 

696.104 
6*5,i  43 
476/74 

344,036 

321,634 

317.496 

333.934 

360,66 3 1 

331.612 

318.6419 

330,017 

88.271/97 

37, 161.3721 

S&tflOJMl  8BjM7e>»7l  41.619,191!  47.372,270 

•.8,368,572 

4;,";o.7l4 

a  2 


by  Google 


COMMERCE. 

in   i<««M«»«f»fc.ft.,.nfiflMnf  tho  r.rinrit»-i1  Articles  of  Foreign  and  Colonial  Merchandise  imported  into,  exported 
"fc-ij^^                                                                  'he  Nc"  Hevenae accruing  thereou.doriS'gth, 
Years  ending  5th  January,  1837  and  1KW.   


Quantities  imported.' 


A  shea,  pearl  and  pot 


Hark  far  tanning  or  djeing  — 

Coffee,  Ttf.  :  — 

HritiOi  plantation  It* 

F.(ut  lndj.  At  Mauritius  — 


Cocoa 

1 1  ink  •  and  thcllt 
Cotton  wool  from  foreign 
trie*,  »lx. :  — 
The  United  States  of 

rit-a  - 
Brazil 

Turk*-?  and  Eirypt 
< Ith.r  foreign  countries 
Cotton  wool  from  lirituti 
fciont.  Tlx. :  — 
Ea>t  Inilmand  Man- 


Quantise*  exported. 


1*37. 


growth  of 
Hrittth   We«t  Indies.  Im- 
ported from 


155,955 
70,211 

772,119 
1M77/112 
5.270,215 


147,329 
102,135 

786,780 

15,184,413 

9,950.003 

u, KM**; 


86.412,514 


611,757 


1*36. 


19.137 


3,345 

108.493 

3.622.H95 
6,950,370 


1*37. 


CJuantitT  L„ 

Co:i»u  rupt  ion. 


1*36. 


18,810 
3,  HI 


130,176 
97,'4U2 


8,003  781,810 


10,681. 75* 


332,5*7 

16.8O0 


289,615,692  340,651.716 


Total 


chest* 

CWta. 

a 

CW  !>■ 


and  ru 
Currant* 

I  A-mi.ru  and  orange*  • 
Manilla         •  • 

I I  At  |  of  straw 
I'l  il ting  of  tuiw 
Hemp,  umlrnaed 
little.,,  untanncd,  vis. '.  — 

Hult'alo,  Lull,  os,  cow,  c 

hid.  ■  -  • 

Midi'*,  tanned,  sis.  :  — 

Huli'alo,  bull,  ox, 

hide* 
Leather  gloeea 
Molaamni      «y  - 
Oli  —  Ollrw 
Halm 
Train, 

blubber  tuns 
Saltpetre  and  cubic  nitre  cwts. 
Flax  and  Unseed      -         bu  Jul. 

Carta  I 

r.  1 1" r 

I'liiwnio 

I' »  t  India  and  Mauritius  - 

Foreign         -  -  — 

Tallow  -  — 
Tea  ...  lbs. 

Timber,  fix. : — 

llaltem  and  batten  ends,  (rt.hun. 

Ileal  and  deal  ends  — 

M.ui>,  ti  and  under  H  inches 
in  diameter    -      -  No. 

Mxts  h  and  under  12  Inches 
in  diameter  •  — 

Mtivtt,  12  and  upwards  loads 

Oak  planks  •  — 

Htarra        ■  rt.  hund. 

Fir,  S  tm-liet  tquare  and 
upwards  • 

Oak,  ditto 

Unenumeri 

Wainscot  t< 
Tulwicco,  sir. :  — 

tnr 

Mssnd 

Snuff 
Wool,  therp  and  li 
Wine,  Tlx.  i  — 

(a|>e 

French 

1'uruwal 

Spnm»h 

Madeira 


87.501,272 
5,4x6,7x1 
6,734,413 


75,937,887 
1,312,806 

401,531 

K35 


2»>.940,I45 
7,M1,A40 
4,616,829 


51,577,197 

1,199,162 

396,540 
23,654 


406.959A':  107.xS6.783 


Totals  of  Wine 


7.710,544 
663.675 
12.8*1 
J  OH  ,91 16 
83.251 

1,529.116 

196,561 
865 /if.  I 
1*2,2*6- 
14,i»4V 
42,8'K) 
5S',,u;,.' 


31,739.763 


70.410 
1  .wfO.txvj 
52*,306 

2,6*x/»|6 
877/117 

19,489 

979,902 

3,339.2 1 5 

l&W^Vl 
837,413 
7.721,9.32 

3,269,23s 

3,600.317 
7*0.99~ 
3*7  ,'.17 

1 ,186,364 
49,307 ,70 1 

17.84 

69,31  S 

8,414 

ui 

2/149 
3,1116 
93,695 

688.6*0 
95.6*4 
39.422 
4,'ilt 

38.232.907 

tt.H.f.'.S 
1 3, '"Hi  i 
61,839,9:7 

5*0.875 
533.x  1 1 
4/«9,2.35 
3,164,211 

233.979 
8O5.109 


6,515,873 
1/11 1.».74 
14,699 
K4  ,*4  1 
109,235 

1/100,86.5 
217,921 
349.SSO 

169,590 
26.22* 
30,*62 

773,6x1 


87.67S 

1,x.V»,9f'> 
:■■>  , 

l,7tl.9l  I 
2x3,33 

21,803 
M'l.'J'O 
3,3*  I /rH9 
4,146.4k  I 
943, 28 I 
9*4.674 
5,291.993 
8,113,300 

3.305.23R 
912,967 

2*>'.,o;.3 

1,311.619 
36,973.9*1 

15/1X3 
72.S32 

9,474 

3.6*8 
4.27.3 
1, 1H  S 
85,721 

579,960 
3 1  ,656 
4N.1HI 


27,144.107 

63z,U6 


48^J79 


618.105 

72-5.HO 
2,6'13,3<.5 
2^^,5K'. 


3/J91  .951 
xOtl.973 

364 


16,789 

5,738 
1,455 
36.1'X' 
16,1 7< 
ll.Hlf 


329,01 
1^20.2551 
6,411,703] 

"T.ofio/j;.'. 


17.532.731 
7,412.72.'. 
2.2M 


1837. 


91 


781,113 

17,138,1.58 
9,205,634 
3,169 


Nett 


1*36. 


933,276 


21.947,690 


1,130.168 
'361,144 


39.722/VH  563,684,232  368,445,035 


5^.H7..V,| 
133,9 '9 
3.316 


6.97f 
I7.MI 

l/V. 
11,S26| 
12,71  I 

7,546 
16,574 


37,795        «,649  530,214 


31.305 
Sl.tO'i 
1,6)  Ml 
15.1.V.I 
34,379 

1,365 
38.114 
1.S71 
113,'-"Ni 
«7,6».', 
6  VI/ »*3 
4,I01,%6!» 
2,337,9*2 
Ka 
278,09* 

K.  I 
24N.644 
l*.70l) 


268 

35 

9.124 

460 
13 
72 


12,319,105 

437,661 
3.496 
«15,7i 


99,112 
3NI.026 
645.N22 
159^68 
M5f890 


*340,3'<* 
620.x  I H 
I2,V,1 

105,1  r, 

84,101 

1,311,4?* 
175.774 
249,651 
156,191 
3,437 
99,6*1 
567,892 


19/M13 

1,611 
909,172 
16,732 

393 
56,9 
6,*T  9 
845,97  I 
21,26.* 
76*1,141 
4,76*,S60 
1^76,645 

''  448^88 
ed. 

227,807 
52.375 
4,716,248 

128 


199 

160 
19 
6 

1.638 

846 

2 

*» 

9/«?^52 

6.766 
106.9.V. 
199.'  I  - 
492.31'. 

MK.io; 

881,122 


63.010 
1,459.363 

657 .0*2 
I,H44.622 

934^57 

18,722' 
931.131 
3,l79/i'»71 
4.239.VM 
1,524,96H 
*9^'-»6j 
2,794,491 
400,914 


} 


3,488,399 

Ml  4.085 
49,142.236 

15/177 


9,247 

8,991 
3,21  to 
2,*J  I 
90.S1  I 

612,86.'. 
26,0)  2 
39^11 
3.9HH 

99,150,7*5 
15*,l*2 
508 


541,511 

y.i  .is  3 

2.H78.359 
H^S*,113 
133,673 
315,193 


2,226.194 
423,335 
12/W3 
7H/i3tl 
100^03 

993,654 
174,*42 
Sll,490j 
152, 16  V 
5/.21 
23.WI2 
66l/il3 


290,739 


63.89'. 
1,21*^711 

592/M9 
1,496,656 

211.919 

90/178 
2 10,222 
3r3*  1 ,643 
3,520,105 
876,456 
105.4*5 
2.6V5/175 
335,40*. 


8^54^10 

1.289/.  14 
30,625,206 

M.45J 

9,763 

8.444 

4,077 
2.199 
81,454 

581 ,039 
30,940 
4*  ,0?6 
4/1 20 

22.321 ,489 
144^85' 
3T.1 

49/iI5/i99 
500,727 


1837- 


L. 

Gross  rev. 

(iron  rev . 

^  9/i78 

4/J1V 

4.146 

4  .1*7 » 

15/W5 

96,ti> 

]  691.616 

1.416.613  1 
4*1,170  i 


11,165 


13.9* 


430,006       450,6  V 


86,356 
1.717 
2.173 

ln.712 
2.114 

6,411 

194,*2l! 
5x.226 
117/19*. 
1  JiSW 
84,55* 
2,482 


43,769 


794 

27,507 
895/.  45 
46,514 
14/>78 

1,292 
6/M5 
19.1NI5 
18,072 
712 
2,212 

•tVlM 

6,359 


4,1*1,165 

907.789 
4,671,535 

159J594 
647.581 

9,760 

8.119 
8.4  13 
11, 4*0 
57,33* 

545.074 
31,31* 
10.O4.3 
10,954 


.3,39;,  102 
189/i24 
74,433 


8,560.252 

502,319  J 


1,674,'.24      1,V34.793     6/W9.2I2     6,391,531  1.793,963 


29.*V 
I  .1  ti 

2,'.i: 


4,  ' 

19S.K-< 
62.13 

tl4/rt 
l.i  -•• 
SIM'1- 

2,;<,i 


Kt 

88.9  V. 
866  ,3  x 
3l.1>*i 

I3,xy 

14,371 

6.3-3! 
91.1  I' 
15.4'^ 
M 

8/^' 
65.1.  - 

4.1V. 


4,760,V. 

2a3,97: 

8,223>4i 

133  .SO* 
A8O/.71 

UM 
8.31: 

4,57 
f»/»i: 
51/i9. 

4.V./.*' 
4 1  t 
1  . 

10,W 


3,417,66: 
118.16- 

1 20,f>* 
1.497/15; 


1.6*7.09: 


Digitized  by  doogle 


COMMERCE. 

IV.  Account  specifying  the  different  Articles,  and  the  Real  or  Declared  Value  of  each,  of  the  Produce  and  Manu< 
of  the  United  Kingdom,  exported  to  Foreign  1'arts  during  each  of  the  Three  Years  ending  with  1H37. 


i  Eta 


A:  sat  <iki  A tn n. in 
Bacon  ami  Hun< 

,  hnrfina  Puck,  uj 

r  Brrr  and  Ale 


and  L>hoUttrj 


•••«. »  i-«J  i  ulni 
«  ..-non  \laDtt£i(iura 


Ccwt  Bid  Oscn 

*       at  all  aorta 

11  atoml  a.  hrr_<  and  Millintri 
llwlatfn  and  Cutlrry 
Hata,  Bnm  and  Pelt 
  of  all  olhcr  will 


i  Manufactures 

■  Vara 

X  «.  fur«-r»  and  Mill -work 
Hxb^r-Mu  al  and  Optical 


c 

1,359 

491  Ml 

407,490 

I04.7H* 

1/193,919 
17S.647 

JMU.746 

17° 
6,706  ,'*'3 
1.415 
539,990 
Kl  7  AW 

Sir., 7  75 
l,A3l,7u<> 
13'..<M1 
*7.S37 
1MI6 
99,465 

1 ,610.939 
1  l.-M 

11*5,096 

S7S.978 

*1 6,636 
S07.316 

S-'.,<KH 


3.X 

01  al.hr  3 
411.KV. 
4S.319 

i  3ft,v.m 

H,IM 
«05,*6.«l 

fMll 

3*9,7*0 
*4.475 
S1.W7 

is.iss.vw, 

6,1311.3*6 

M7.493 
1*3.133 

451  ,V<9 

6M.9sm 
«,K70/..TO 
147,907 
41,753 

itjS 

S.340.W7 

W>.5*.5 
134,931 

S16.3Y1 

93,W 
3,319,063 
31  ../"OS 
300^'.  K 

35,030 


3.7C1 

633.301 
3M»,I«3 
X>XtO 
1I«I,M" 
*v*,<36 
I4>7««M 

l,ir.r..iiH. 

V.99I 
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•«»?  tbc  Commercial  Did. ;  see  also  the  Treatise  on 
nrrtt  by  the  same  author,  " 


'  O-MMlsSAKV  (Lat.  committo,  /  c«/n«/),  is  used 
a  rsrious  ways  as  nearly  tynonymous  with  deputy.  In 


the  parties  who  provide  clotliing,  &c.  for 
array  are  styled  commtttaric*  ;  and  the  whole 
er*  belonging  to  thii  department,  the 


UJMMI'SSION.   IntheArmy.   &y  Ammy. 
H.  In  the  Navy,  the  title  of  the 

"  oftbeTdnar."!)!1  '*  *****  ^  ^ 
in  I -aw,  an  appointment,  usually  hy  war- 
to  one  or  more  as  commissioners, 
duties  specified  in  the  instrument.  In 
many  of  the  highest  judicial  or  ministerial 
of  the  realm  are  appointed ;  thus,  the  judges 
<  the  superior  courts  hold  several  commissions,  as  of 
?t  and  terminer,  gaol  delivery.  Ac.  And  high  offices  of 
''ate,  when  not  regularly  filled,  are  often  entrusted  to 
cotninmisaioDers  for  the  time  being,  and  said  to  be  put  in 
o.mTj.i**i"n  ,  lhij«,  the  custody  of  ttif  ^roat  x  ai  I*  put  la 
« croratssion  in  the  absence  of  a  lord  chancellor  and  lord 
arrprr.  The  Treasury  and  Admiralty  have  of  late  times 
t«-m  usually  entrusted  to  commisnioners,  no  lord  high 
t'eaaurrr  or  lord  high  admiral  having  been  appointed. 
1  be  Court  of  High  Commission  consisted  of  persons  ap- 
pointed under  letters  patent  to  examine  into  matters  of 
T-riesiastieal  jurisdiction,  under  stat.  1  Elis.  c.  I.  (abo- 
lubed  16  C«r.  I.)  Magistrates  or  justices  of  the  peace 
appointed  by  means  of  a  commission,  occasionally  re- 
:  -trril.  commonly  termed  the  commission  of  the  peace. 

(  O'MMISSI  'K  Y..  A  term  .tppin-.l  m  Anatomy  to 
r-rtain  parts  of  the  brain  wliich  cross  from  one  of  its 
'  dr»  to  the  other.  Sec  Bsuiif.  In  Botany,  it  signifies 
*Le  \\j*f  of  junction  of  two  opposite  carpels. 

tdMMI'TMKNT.    In  Law,  the  sending  to  prison  of 
ctv  charged  with  any  crime.    It  appears  to  have  been  the 
varicnt  usage  that  whoever  could  lawfully  arrest  a  person 
•ir  frtony  or  treason  could  also  send  or  bring  him  to  the 
nscaon  gaol ;  but  since  the  Habeas  Corpus  Act  H  Is  the 
--a form  practice  that  offenders  are  committed  by  the 
*arraot  in  writing  of  a  justice  of  the  peace.   The  privy 
•  well  and  secretary  of  state  can  also 
v-Avoo.    A  commitment  hi  writing  n 
i    Sority  uf  him  who  makes  it,  and  also 
tf-nc*  with  which  the  party  is  charged. 
tOMMI'TTKE,  in  the  language  of 
fiber  a  committee  of  certain  members,  or  a 
f  Ute  whole  hotise.  (See  Pakli \ mini.  )  Select 

ion  or  by  a  peculiar 
for  the  transaction  of  ' 
ax^rdinfMo  t  e  standing  orders,  or  by 


!  kce 


All  private  bills  arc  referred  in  the  first  instance  to  select 
committees.  Joint  cxtmntittecs  in  former  times  consisted 
of  bodies  deputed  by  the  two  houses,  and  met  tor  the 
purpose  of  adjustiiiK  differences,  sometimes  after  free 
conferences  hat  I  failed.  They  were  free  from  the  forms  ob- 
served in  conferences.  As  In  the  latter,  the  Lord*  deputed 
only  half  the  number  of  members  sent  by  the  Commons. 
They  have  been  long  disused. 

cOmmODOHE.  A  naval  officer  having  the  tempo, 
rary  rank  of  rear-admiral ;  the  senior  captain  of  scleral 
ships  is  called  the  commodore  by  courtesy. 

CfTMMON.  (Lat. communis.)  In  Law.^  is  the  right 
which  one  person  has  of  taking  a  part  of  the  produce  of 
land,  while  the  whole  property  in  the  land  i>  vested  in 
another.  Common  of  pasture  is  either,  1.  Common  ap- 
pendant, which  is  the  right  of  the  tenant  of  a  manor  to 
pasture  his  beasts  on  the  lord's  waste;  2.  Common  ap- 

rrtenant,  annexed  to  land  by  grant  or  prescription  ; 
Common  in  grots,  a  right  severed  from  the  land. 
When  a  common  is  under  pasture  all  those  who  have  a 
right  of  pasturage  may  turn  out  on  it  a  certain  number  of 
animals,  according  to  the  extent  of  the  enclosed  grounds 
which  they  cultivate.  When  the  common  consists  wholly 
or  partly  of  arable  land,  this  arable  land  is  formed  into 
ridges,  generally  with  a  narrow  riband  or  balk  of  turf  Ik- - 
tween  each  ridge,  or  between  each  two  or  three  ridges. 
The  right  of  cultivating  these  ridges  is  distributed  among 
the  holders  of  the  enclosed  lands  of  the  parish,  according 
to  the  extent  of  their  possessions  ;  and  in  order  that  there 
may  be  no  partiality,  and  that  every  one  max  hate  as 
much  interest  in  preserving  his  neighbour's  ridge  a>  Ins 
own,  the  ridges  which  any  individual  has  the  rif;ht  of 
cultivating  do  not  lie  together,  but  arc  distributed  among 
the  ridges  of  his  neighbours. 

CO'MMON ABLE  LANDS.    A  common  In  which 
the  greater  part  of  the  land  is  arable. 

COMMON-FIELD  LANDS.  When  the  whole  of 
a  common  belonging  to  a  parish  is  not  in  a  ring  fence, 
but  lies  in  different  places,  these  places  arc  called  com- 
OMO  fields. 

CO'MMON  MEASURE.  In  Arithmetic,  is  a  number 
which  divides  two  or  more  other  numbers  without  lea*  ing 
a  remainder. 

CO'MMON  PLEAS,  or  COMMON  BENCH. 
COURT  OF.  In  Law.  was  originally  that  branch  or 
side  of  the  aula  regia  in  which  civil  causes  between 
subjects  were  tried.  It  was  separated  and  rendered  sla- 
tlonary,  whilo  that  portion  of  the  court  from  which  the 
King's  Bench  is  derived  followed  the  person  of  the  king 
by  a  provision  of  Magna  Charta.  This  court  has  con- 
current jurisdiction  with  the  other  two  superior  common 
law  courts  (see  Coim  s,  Si  i-mhor)  in  personal  actions 
ami  ejectments.  But  it  retains  exclusive  jurisdiction 
ail  other  mixed,  and  all  real  actions  or  picas  of 
S  3 
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COMMON  PRAYER  BOOK. 

land.  These,  however,  have  now  nearly  fallen  into  dis- 
kiie.  (See  1'tKADiNji.)  The  Court  of  Common  l'leas  has 
one  chief  and  four  puisne  judges. 

COMMON  PRAYER  BOOK.  The  name  given  to 
the  collection  of  all  the  offices  of  regular  and  occasional 
worship  according  to  the  forms  of  the  church  of  Kngland. 
The  basis  of  this  book  is  to  be  found  in  the  King's 
Primer,  set  forth  in  1546  by  Henry  VIII.,  which  was 
intended  to  couvey  instruction  to  the  people  in  the  most 
Important  parts  of  the  church  service  ;  but  contained 
little  more  than  the  Creed,  Lord's  Prayer,  Command- 
ments, and  Litany.  This  Primer  underwent  two  re- 
visions and  republications  under  Rdward  VI.,  whose 
second  Liturgy  approaches  very  near  in  its  contents  to 
that  which  exists  at  present.  It  was  at  that  review  that 
the  Sentences,  Exhortation,  Confession,  and  Absolution 
were  prefixed  to  the  Daily  Service  :  the  Decalogue  was 
introduced  into  the  Communion  Service;  and  certain 
remnants  of  the  Romish  customs  were  finally  abolished, 
as  the  sign  of  the  cross  in  confirmation  and  matrimony, 
the  anointing  of  the  sick,  and  the  prayer*  for  the  dead. 

On  the  accession  of  Elisabeth,  another  review  of  the 
Liturgy  was  instituted  ;  but  the  alterations  effected  were 
little  more  than  in  the  selection  of  the  lessons.  At  the 
review  in  the  reign  of  James  I.,  after  the  conference  with 
the  Presbyterians  at  Hampton  Court,  no  change  of  Im- 
portance was  introduced,  except  the  addition  of  the 
explanation  of  the  Sacraments  in  the  Catechism.  Again, 
when  on  the  restoration  of  Charles  II.  a  conference  had 
been  held  with  the  Dissenters  at  the  Savoy,  the  sub- 
ject of  the  Common  Prayer  Book  was  reconsidered  in 
convocation.  The  services  for  the  30th  of  January  and 
•JDth  of  May  were  then  added,  as  also  the  Form  to  be  used 
at  Sea.  A  few  trifling  alterations  were  made  also  in  the 
other  services  ,  but  these  were  the  last  that  have  been 
effected.  On  the  accession  of  William  111.  another  revi- 
sion took  place,  and  a  considerable  number  of  alterations 
were  proposed  and  supported  by  many  of  the  bishops 
and  clergy  ;  but  they  were  rejected  by  convocation,  and 
have  never  since  been  revived  by  authority.  The  fol- 
lowing is  a  chronological  list  of  the  revisions  of  the 
Prayer  Book  in  which  any  alterations  have  taken  place, 
it  is  taken  from  the  her.  T.  V.  Short  t  History  of  the 


IMC.  The  King's  Primer. 

1548.  The  Communion  Service. 

1549.  First  Liturgy  of  Edward  VI. 

1550.  First  Ordination  Service. 
1552.  Second  Liturgy  of  Edward  VI. 
1552.  Second  Ordination  Service. 
1500.  Liturgy  of  Elizabeth. 
1004.  Alterations  introduced  by  James  1. 
1033.  Alterations  introduced  by  Charles  I. 
1661.  Last  Revision  ;  authorized  Liturgy. 

COMMONS,  HOUSE  OF.  See  Parliament. 
CO'MMONJTIME^  In  Music,  that  in  which 


To'MM^s'^ 

COMMONWEALTH  OF  ENGLAND, 
the  form  of  government  established  in 
death  of  Charles  I.  in  1649.  and  which  existed 
the  protectorate  of  Oliver  Cromwell  and  his  son  ~ 
until  the  abdication  of  the  latter  In  1659.  The  substi- 
tution ot  a  democratical  for  a  monarchical  form  of  go- 
vernment was  provided  for  and  enjoined  by  two  succes- 
sive charters.  The  first  charter  ol  the  commonwealth 
was  drawn  up  In  December,  1653,  by  the  couttcil  qf 
qfficers,  who,  on  the  voluntary  resignation  of  the  parlia- 
ment in  the  early  part  of  the  same  year,  had  declared 
Cromwell  "  Protector ; M  it  was  styled  the  "  Instrument 
of  Government."  The  second  charter,  called  the  '*  Pe- 
tition and  Advice,"  was  framed  in  May,  16f>7,  by  the  par- 
liament which  the  protector  had  assembled  in  the  pre- 
vious year.  Under  the  first  charter,  as  has  been  well 
observed,  the  English  government  may  be  classed  among 
republics  with  a  chief  magistrate  at  its  head  ;  under  the 
second,  it  became  substantially  a  monarchy,  and  Oliver 
Cromwell  from  1657  to  the  period  of  his  death  was  de 
facto  King  of  England.  (Hallam'i  Con  ft  it.  History,  421.) 
On  the  demise  of  Cromwell,  the  succession  of  his  son 
Richard  was  at  first  cordially  recognised  ;  but  soon  after- 
wards discontents  and  cabals  having  sprung  up  in  the 
country,  his  inability  or  disinclination  to  govern  induced 
him  to  abandon  the  protectorship  after  a  reign  of  eight 
months  ;  and  on  the  29th  of  May,  1659,  the  restoration  of 
the  monarchy  under  the  old  regime  was  effected  by  the 
triumphal  entry  Into  London  of  Charles  II.  It  would 
be  out  of  place  to  gi  ve  here  a  detailed  view  of  the  state  of 
lintfjanii  diirm  !  the  t  ominonwetMfc,  ButtCC  it  to  nlK'i  » <\ 
all  authors  have  concurred  in  opinion,  that,  whatever 
were  the  defects  of  the  home  government,  arising  partly 
from  the  ambition  of  the  protector,  ami  partly  from 
the  stubbornness  and  opposition  of  his  councils,  the 
energy  and  decision  which  Cromwell  maintained  in 
nt  of  the  state  not  only  laid  the  found- 


COMPANY. 

at  ion  of  England's  maritime  greatness,  but  raised  her  tc 
a  pitch  of  prosperity  that  has  rarely,  if  ever,  been  equalled. 

COMMU'N  ION,  is  used  In  various  ways  in  the  ge 
neral  sense  of  participation  :  —  1 .  A  person  is  said  to  b> 
In  communion  with  a  church,  who  declares  his  sscoui 
escence  in  its  doctrines  and  participates  in  its  worship 
and  hence  the  term  communion  is  used  sometimes  for  • 
church.  2.  Communion  is  confined  emphatically  to  par 
ticipation  in  the  Eucharist.  (See  Eucharist.)  3.  Tli- 
Communion  of  Saints,  an  article  of  the  Apostles'  Creed 
Is  variously  explained. 

COMMUTATION.  In  Astronomy,  the  angle  o 
commutation  of  a  planet  is  the  angle  formed  at  the  carti 
by  a  straight  line  drawn  from  the  earth  to  the  sun  am 
the  orthographical  projection  on  the  plane  of  the  eelipti 
of  the  straight  line  which  joins  the  earth  with  the  p" 
It  is  measured  by  the  difference  between  the  sun's 
tude  and  the  geocentric  longitude  of  the  planet. 

COMMUTATION  OF  TITHES.  See  Tithe 

COMO'SE.   Ending  in  a  tuft  or  kind  of  brush. 

COMPA'NION.   The  hut  or  covering  over  a  1 
(or  staircase)  in  a  ship. 

COMPANY   (Fr.  compagnie),  in  Its  most 
sense,  means  any  two  or  i 
any  common  object,  whether  of  business  or  . 

In  its  more  limited  sense,  however,  and  that  in  whirl 
it  is  usually  understood  in  this  country,  the  term  com 
pany  means  an  association  of  individuals  for  the  pro** 
cution  of  some  industrious  undertaking.  Such  association 
may  be  of  very  various  descriptions,  Inasmuch  as  tb< 
terms  of  the  association  or  partnership  may  be  varied  in 
an  infinity  of  ways.  Generally,  howerer,  tbey  may  bt 
said  to  be  either  private  or  public  companies  ;  that  is 
according  to  the  law  of  England,  companies  with  noi 
more  thau  six  partners  and  with  more  than  six  ;  and  pub- 
lic companies  may  farther  be  divided  into  Joint  stocA  am 
regulated  companies,  and  these  again  into  tncorporutu 
and  unincorporated  companies. 

I.  The  principle  on  which  associations  for  industrioiu 
purposes  arc  established  is  too  obvious  to  require  much 
illustration.  All  great  results  are  brought  about  by  co- 
operation, and  could  not  be  effected  otherwise.  Isoiatec 
man  is  comparatively  feeble  and  helpless;  the  capacity 
of  associating  tor  a  common  purpose  Is,  in  fact,  the-  m.ui 
source  of  hu  power,  and  the  principal  distinction  be- 
tween him  and  the  lower  animals  —  Quo  alio  Jortei 
sumus  auatn  quod  mutuis  Juvamur  officii!  ?  One  mar 
has  capital  without  skill,  and  another  skill  without  capi- 
tal :  if  such  persons  act  independently,  tbey  will  be  ablt 
to  effect  little  or  nothing ;  but  if  tney  combine  thcii 
efforts,  and  the  capital  of  the  one  be  applied  and  direct ec 
by  the  skill  of  the  other,  the  effect  of  their  exertions  wR 
be  incomparably  greater.  But  this  is  not  ail.  Many  o: 
the  greatest  and  most  important  works  undertaken  it 
modern  times  could  not  have  been  attempted  by  one  in- 
dividual, how  opulent  or  skilful  soever.  Some  of  tbctn 
require  a  vast  outlay ;  while  the  returns  being  frequent h 
remote  and  contingent,  no  single  individual,  and,  indeed 
no  small  number  of  individuals,  would  be  willing  to  put 
their  fortunes  to  hazard  by  engaging  in  them.  But  such 
undertakings  are  readily  and  advantageously  carried  on 
by  large  associations  ;  for,  in  that  case,  individuals  beinp 
called  upon  only  to  subscribe  comparatively  small  sum- 
to  the  common  stock,  they  can  afford  to  lose  them  with- 
out, in  most  instances,  suffer' 
nience  ;  while  the  aggregate  I 
may,  notwithstanding,  amount  to  a  very  large  sum.  anc 
be  adequate  to  the  greatest  undertakings.  In  tact,  some 
of  the  most  «eigantic  works  ever  entered  upon  cither  ir 
this  or  any  other  country  have  been  accomplished  by  tlx 
joint  contributions  of  the  subscribers  of  100/.  shares.  It 
is  true  that  wealthy  individuals  usually  subscribe  for  ; 
number  of  such  shares  ;  but  this  does  not  affect  the  prin- 
ciple of  the  system,  which  is  to  distribute  the  risk  ac- 
cording to  the  ability  of  the  individuals  associated. 

II.  In  private  companies  the  business  is  usually  con- 
ducted by  one  or  more  of  the  partners  on  the  principle' 
laid  down  In  the  deed  of  partnership.  The  rights  ant 
obligations  of  the  partners  as  respects  each  other  are.  o 
course,  mainly  determined  by  this  deed  :  as  respects  tin 
public,  the  law  regards  the  act  of  one  partner  as  the  act 
of  the  company  ;  and  each  partner  is  bound,  without  any 
regard  to  the  sum  he  has  subscribed  to  the  company  i 
stock,  to  the  whole  extent  of  his  fortune,  for  the  debti 
and  engagements  of  die  firm.  Certain  formalities  art 
necessary  at  the  withdrawal  of  a  partner  ;  such  as  adver- 
tising in  the  Gazette,  and  the  sending  of  special  inform- 
ation of  the  fact  to  all  individuals  in  the  habit  of  dealing 
with  the  company.   See  Partnership. 

III.  Public  companies  may.  as  already  stated,  he  eithri 
joint  stock  or  regulated;  and  these  again  may  be  clthei 
Incorporated  or  unincorporated. 

I .  By  a  joint  stock  company  is  meant  a  company  th< 
stock  of  which  Is  subscribed  by  a  certain  number  of  per 
sous  in  shares  of  a  certain  amount.  Thus,  supi>o»1nf 
that  a  joint  stock  association  is  to  be  formed  for  carry  hu 
on  the  business  of  banking  or  insurance,  for  excavating 
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i  ivi  or  a  canal,  or  for  constructing  a  railway,  and  that 
fa  capital  is  to  amount  to  1 ,000,000/.  to  be  suhscrilied  in 
shares  of  I0W.  each  ;  any  individual  (unless  exceptions 
V  aude  in  the  condition*  under  which  the  company  is  to 
t*  tormcd)  who  can  command  100/.  may  become  a  part, 
wrcf  this  association,  and  will  be  registered  in  the  com- 
pany's book*  as  the  holder  of  a  share  of  100/.  of  the 
nmpany's  stock.  It  Is  customary,  too,  in  the  vast  ma- 
jority of  instance*,  to  allow  individuals  to  transfer  their 
stnek  or  shares  to  others,  who  succeed  to  all  the  rights  and 

,v('<'n*<vt  their  prcd'-ccssoft,  Tkt  price  which  shan 
«  portion*  of  stock  fetch  in  the  market  depends,  of  course, 
en  the  real  or  supposed  state  of  the  company's  affairs  :  if  it 
fee  known  or  supposed  to  be  in  a  flourishing  and  prosperous 
,  and  paying  a  high  interest  or  dividend  on  its 
the  latter  may  sell  for  10.  20.  AO.  or  100  per  < 
i ;  whereas  if  It  be  known  or 


I 


pnsed  to  be  in  an  unprosperou*  condition,  its  share*  may 
not  bring  a  third  or  a  tenth  part  of  what  they  originally 

The  affairs  of  companies  of  this  description  are 
'  '  I'Merl  liv  salaried  officers,  who  arc  appointed  i>j 
set  under  the  orders  of  a  board  of  directors  chosen  by  the 
ranpanv  at  large,  according  to  the  Conditions  in  their 
i**d  of  association.  The  partners  in  such  companies 
art  all  Individually  liable,  without  regard  to  the  magni- 
t  ide  of  their  stock  or  shares,  for  the  entire  debts  aud 
tt-hcations  of  the  company. 

At  common  law  no  action  can  be  raised  by  or  against 
nvb  companies  without  making  all  the  shareholders 
parties  to  the  action.  But  the  obvious  and  insuperable 
inconveniences  that  would  result  from  the  enforcement 
cf  this  rule  have  made  It  be  enacted,  by  the  1st  Victoria, 
t-sp.  73..  that  the  crown  may  at  pleasure  grant  to  joint  stock 
litoctatlous  letters  patent,  authorizing  them  to  sue  and 
b*  »ued  in  the  names  of  particular  officers  of  their  own ; 
vthout,  however,  unless  government  judge  proper,  in- 
corporattng  the  company,  or  affecting  the  liability  of  the 
different  partners  for  its  debts. 
1  When  joint  stock  companies  are  incorporated  by 
coral  charter,  or  by  letters  patent,  the  liability  of  the 
firtners  is  limited  to  the  amount  of  their  stock,  and  they 
"at*  to  be  responsible  beyond  that  amount.  This  is  the 
with  some  great  joint  stock  associations  ,  as  the 
r*cks  of  Kngland,  Scotland,  and  Ireland ;  the  East  India 
Company,  the  Royal  Exchange  Assurance,  and  a  few 
But  government  has  hitherto  been,  and  that  for 
tV  best  reasons,  very  chary  of  granting  charters  of 
'corporation .  It  is  difficult,  in  fact,  to  Imagine  a  case 
a  which  they  ought  to  be  granted.  Individuals  arc 
»Iwayi  ready  to  embark,  without  stipulating  for  any  rc- 
i  of  their  liability,  in  any  scheme,  however  ha- 
,  that  holds  out  any  promise  or  even  a  moderate 
And  this  unlimited  responsibility  of  the  part- 
■W  is,  In  all  ordinary  case*,  the  only  security  worth  a 
!  ten  of  vnufT  on  which  the  public  ran  ever  rely  for  pro- 
tn  tion  ajtainut  the  fraud  or  misconduct  of  the  managers 
''  ,  net  »t<><  k  companies 

The  grand  distinction  between  unincorporated  and 
tacorporated  joint  stock  companies  is,  that  in  the  case  of 
the  former,  the  law  looks  only  to  the  individuals  forming 
toe  association  ;  while,  in  the  latter,  it  looks  only  to  the 
rorporate  body,  and  pays  no  attention  to  the  individuals 
o'  which  it  is  made  up.  On  judgment  against  an  in- 
torporaticn,  execution  can  only  pass  on  the  corporate 
property ;  and  supposing  it  to  become  insolvent,  the 
'r-niii-ry  ,-,,11  only,  U  already  Mated,  be  called  upon  to 
tft-tke  good  the  amount  of  the  stock  of  the  incorporation 
binding  in  their  names.  But  it  is  quite  otherwise  with 
w  unincorporated  joint  stock  company  :  should  it  become 
ta'ohent,  the  partners,  to  use  the  words  of  Lord  Eldon, 
ifc  severally  liable  for  the  whole  debts  and  engagements 
of  the  company,  even  "  to  their  last  shilling  and  their  last 
acrr." 

we  have  already  sufficiently  explained  (see  art.  Baxkm) 
the  advantages  that  would  result  from  the  periodical 
ruHication  of  the  names  of  the  partners  In  joint  stock 
r'  *'',";iti;.  .-.  The  public  are  cli  irly  entitled  to  know 
*ho  the  parties  are  that  embark  in  such  concerns. 
»'Xhing  on  which  it  would  be  prudent  to  place  much 
Miance  ran  be  learned  from  protpectuses  and  professions. 
" ithout  knowing  who  the  partners  really  are,  the  pub- 
lic have  no  means  of  forming  any  fair  estimate  of  the 
*kar»cter  of  any  association,  or  of  the  credit  to  which  it 
■•y  be  justly  entitled.  But  we  doubt  whether  it  'would 
l*  prudent  to  carry  interference  with  joint  stock  com- 
Puie*  farther  than  this.  It  is  excessively  difficult,  and 
n  most  eases  quite  Impossible,  to  enforce  such  regula- 
Horn  in  regard  to  such  companies  as  would  serve  to  dis- 
t»»e  the  real  state  of  their  affairs,  provided  they  had  an 
Merest  In  concealing  it ;  and  it  is  needless  to  say,  that 
leading  of  the  public  to  depend  on  regulations  that 
«^not  be  carried  Into  effect,  is  one  of  the  most  likely 
"""i  that  can  be  resorted  to  for  the  encouragement  of 
w\E*i*nre  and  fraud. 

3-  Herniated  companies  consist  of  a  number  of  uneon- 
■uteii  individuals  or  asaoclations  engaged  in  the 
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business  or  department  of  trade,  under  condition  of  their 
conforming  to  regulations  laid  down  for  their  common 
guidance.  Such  companies  have  been  mostly  formed  for 
the  prosecution  of  the  trade  with  distant  and  peculiarly 
situated  countries.  Their  principle  is  not  to  exclude  in- 
dividual competition,  but  merely  to  make  the  different 
parties  engaged  in  the  trade  observe  the  same  general 
rules.  Companies  of  this  description  were  at  one 
common  ;  but  they  have  now  mostly  fallen  Into 
tude,  though  it  be  easy  to  imagine  eircur 
they  might  be  advantageously  revived. 

4.  Crete  companies,  of  which  there  are  many  in  the 
the  city  of  London  and  other  large  towns,  are  In  realty 
guilds  or  fraternities.  Originally  they  consisted  of  the 
parties  carrying  on  a  peculiar  trade  or  profession ;  and 
in  most  instances  they  gradually  acquired  the  privilege 
the  conditions  and  limitations  under  which 
t  belonging  to  the  fraternity  might 
in  Its  peculiar  trade  within  the  pr. 


In 

es,  however,  the  injurious  influence  of  such 

vious ;  and  In  consequence  the  powers  formerly  exer- 
cised by  civic  companies  or  guilds  over  individuals  not  ■ 
free  of  their  society,  who  attempted  to  carry  on  the  same 
trade,  have  been  either  wholly  repealed  or  greatly  mo- 
dified. At  present,  therefore,  the  companies  in  question 
exist  principally  as  charitable  Institutions,  or  as  incor- 
porated associations,  having,  in  many  instances,  the  ma- 
nagement of  large  amounts  of  property  appropriated  for 
the  use  i  ' 


e  predicate  "  melted"  is  transferred  by  the  figure 
l^ilypallage  fa"^       now  to  the  multitude,  both 


I  m  t*  e . 

Co'mpany.  In  the  Army,  a  body  of  men,  forming 
one  of  the  chief  divisions  of  a  battalion  of  infantry.  In 
the  guards  and  artillery,  a  company  consists  of  ISO  men, 
but  in  all  other  infantry  regiments  of  100.  A  company  in 
the  infantry  corresponds  to  troop  in  cavalry  rcKimcnts  ; 
and  is  under  the  inspection  of  a  captain,  a  lieutenant,  and 
an  ensign,  besides  tue  non-commissioned  officers;  with 
the  exceptions  of  the  artillery,  engineers,  marines,  and 
the  rifle  brigade,  in  which  second  lieutenants  are  substi- 
tuted for  ensigns. 

COMPA'RISON.  or  SIMILE.  In  Rhetoric,  appears 
to  differ  from  Metaphor  ( which  see)  only  in  form  ,  the 
resemblance  being  stated  in  the  first  case.  Implied  in  the 
second.  This  Is  the  sense  in  which  the  term  Comparison 
is  used  and  defined  by  Aristotle,  in  his  Art  of  Rhetoric. 
Frequently  the  same  idea  furnishes  at  the  same  time 
both  comparison  and  metaphor  ;  as  in  the  following  line, 
"They  melted  from  the  field  as  snow."  The  word 
"  melted "  is  used  by  transferring  the  property  of  the 
snow  to  a  multitude  of  individuals :  so  far,  therefore,  the 
phrase  is  a  metaphor ;  but  the  additional  words,  "as  snow." 
transform  it  into  a  direct  comparison.  Perhaps,  how- 
ever, it  might  be  more  correctly  said,  in  this 
that  the  predicate  ' 
termed  Hypall 
words  1 

comparison,  being  as  It 
rendered  more  flowing  and  less  concise,  is  more  appro- 
priate to  poetry  than  to  prose  composition.  In  fact,  the 
only  figures  of  this  description  which  are  generally  ad- 
missible in  prose  writing  are  illustrations ;  i.  e.  arguments 
drawn  from  analogy  in  the  form  of  comparisons.  ( See  Il- 
lustration.) It  will  generally  be  found  that  in  every 
language  the  earliest  writers,  especially  the  poets,  are 
the  most  addicted  to  tho  use  of  comparisons  and  meta- 
phors of  a  highly  figurative  and  bold  character,  as  is 
especially  observable  with  respect  to  the  sacred  poets, 
and  to  Homer  ;  while  as  language  advances  in  cultivation 
the  metaphor  comes  more  and  more  into  ordinary  use, 
and  forms,  as  it  were,  the  basis  of  composition,  while  at 
the  same  time  it  gradually  loses  the  energetic  and  poetical 
cast  which  at  first  distinguished  it. 

COMPARISON.  DEGREES  OF.  Those  varieties  in 
the  Inflexions  of  adjectives  which  denote  the  degree  in 
which  a  quality  is  possessed  by  a  substance,  either  gene- 
rally or  in  reference  to  one  or  more  other  substances. 
In  English  there  are  only  two  degrees  of  comparison, 
commonly  named  the  comparative  and  the  superlative. 
The  first  compares  two  conceptions  only,  as  "  John  is 
taller  than  Charles."  The  second  cither  compares  one 
conception  with  a  definite  number  of  others,  as  "  John  is 
the  taUest  of  all  the  four ;"  or  < 
at  "  the  fairest  of  women." 

COMPA'RTMENTS.  (Ital.  compartimenti.)  In 
Architecture,  the  subdivlsional  parts  of  larger  divisions 
for  ornament,  to  which  alone  this  term  is  properly  ap- 
plicable. 

CO*MPASS.  A  name  given  to  instruments  contrived 
to  indicate  the  magnetic  meridian,  or  the  position  of 
objects  with  respect  to  that  meridian.  According  to  the 
to  which  the  instrument  is  chiefly  applied,  it 
the  mariner's  compass,  the  azimuth  compass, 
the  variation  compass,  each  particular  application  re- 
quiring some  peculiarity  of  construction  :  but  whatever 
modifications  it  may  receive,  the  essential  parts  arc  the 
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marked  N..  S..  K.,  W.  (north,  south,  cant,  went). 
Ing  each  of  the  quadrants,  the  several  points  of 
art*  denoted  by  placing  the  two  letter*  at  the  ex 


N.W., 

-  (north-west,  south- 
•'  y,    cast,  south-west). 
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same  in  all  cases.  These  are  a  magnetized  har  of  steel, 
railed  the  needle,  having  fitted  to  it  at  its  centre  a  rap, 
which  is  supported  on  an  upright  pivot,  made  sharp  at 
the  point  in  order  to  diminish  the  friction  as  much  as 
possible  and  allow  the  needle  to  turn  with  the  slightest 
force.  The  mariner'*  cvmptus  ha*  a  circular  card  at- 
tached to  its  needle,  which  turns  with  it ;  and  on  the  cir- 
cuit 'crcncc  of  which  are  marked  the  degrees,  and  also 
the  32  points  or  rhumbs,  likewise  divided  into  half  and 
quarter  points.  The  pivot  rises  from  the  centre  of  the 
bottom  of  a  circular  box,  called  the  compass  box,  which 
contains  the  needle  and  its  card,  and  which  is  covered 
with  a  glass  top  to  prevent  the  needle  from  being  dis- 
turbed by  the  agitation  of  the  air.  The  compass  box  is 
suspended  within  a  large  box.  by  means  of  two  concentric 
brass  circles  or  gimbals ;  the  outer  one  being  fixed  by 
horizontal  pivots,  both  to  the  inner  circle  which  carries 
the  compass  box,  and  also  to  the  outer  box,  the  two  sets 
of  axes  being  at  right  angles  to  each  other.  By  means 
of  this  arrangement  the  inner  circle,  with  the  compass 
box.  needle,  and  card,  always  retain  a  horizontal  position 
notwithstanding  the  rolling  of  the  thip. 

The  notation  of  the  mariner's  compass  is  as  follows  :  — 
The  circumference  being  divided  into  the  four  quadrants 
two  diameters  at  right  angles,  the  extremities  of  these 
rs  are  the  four  cardinal  points  (cardo,  a  hinge). 

Bisect- 
ion 

!  extremities 

of  the  quadrant  in  juxtaposition.  Thus.  N.K.  (north-east) 

lenote*  the  point 
.rhich  is  half  way 
J?  between  north  and 

.-  y  v  1,1  .  ;m>l  v.   w  nu 

Let  the  octants 
next  Imj  bisected  ; 
the  points  of  divi- 
sion are  denoted  by 
prefixing  to  each  of 
the  above  combina- 
tion* first  the  one, 
and  then  the  other 
of  the  two  cardinal 
points  of  which  it 
Is  formed.  Thus 
N.K.  give*  N.N.K. 
and  F  .N  I'..  (north  north-east,  and  east  north-east) ;  and 
•o  iu  respect  of  the  others.  Sixteen  points  have  thus 
oeen  named.  Let  the  distances  be  again  bisected  ; 
then  each  of  the  points  so  found  is  expressed  by  that 
one  of  the  preceding  points  already  named  to  which 
it  is  nearest,  followed  by  the  name  of  the  cardinal  point 
towards  which  its  departure  from  the  nearest  points 
lead*  it,  the  two  being  separated  by  the  letter  A(by).  Thus, 
the  point  half  way  between  N.  and  N.N.K.  is  N.  by  K. 
(north  by  east):  that  which  U  halfway  between  N.N.K. 
and  N.E.  is  N.K.  by  N.  (north-east  by  north),  Ac.  The 
whole  of  the  thirty-two  points  are  thus  distinguished,  as 
In  the  figure. 

The  principal  requisite*  of  a  compass  are  intensity  of 
directive  force,  and  susceptibility.  The  first  ot  these  is 
obtained  by  constructing  the  needle  of  the  material  and 
form  best  suited  to  receive  and  retain  the  magnetic  virtue. 
A  number  of  experiments  on  this  subject  were  made  by 
Coulomb,  and  more  recently  by  Captain  Kater,  an  account 
of  which  is  given  in  the  Phil.  Trans,  for  IM2I.  Captain 
found  that  the  kind  of  steel  ca|«ble  of  receiving 
eatest  magnetic  force  is  shear  steel ;  and  that  the 

is  that  of  a  lozenge 
(Jig-),  cut  out  in 
the  middle,  »o  a*  to  diminish 
the  extent  of  surface  in  pro- 
portion to  the  mas*,  it  being 
found  that  the  directive  force  of  the  needle,  when 
magnetized  to  saturation,  depends  not  on  the  extent  of 
surface,  but  on  the  mass,  Beyond  a  certain  limit  (about 
five  inche*)  no  additional  power  is  gained  by  incrcaidng 
the  length  of  the  needle  ;  and  needles  exceeding  a  very 
moderate  length  are  apt  to  have  several  consecutive  pole*, 
the  effect  of  which  is  to  produce  a  great  diminution  of 
directive  force.  On  this  account  short 
very  hard,  arc  to  be  preferred. 

Like  many  other  of  the  most  valuable  art*  of  life,  the 
origin  of  the  compass  is  entirely  unknown.  Ily  some 
writers  it  is  ascribed  to  Flavio  Gloja.  who  lived  in  the 
I3th  century  :  yet  ( luyot  de  Provence,  who  lived  a  century 
earlier,  speaks  of  the  loadstone,  to  which  he  gives  the 
name  of  marinetti,  or  mariner's  stone,  as  useful  to  navi- 
gation. Others  pretend  that  it  w  as  Invented  in  1  ranee  ; 
but  there  seems  to  lie  no  other  reason  for  this  suppo- 
sition than  the  fart  that  from  time  immemorial  the 
north  point  of  the  compass  card  has  l*een  distinguished 
and  ornamented  with  njtrur  de  lis.  For  a  reason  of  a 
differcnt^Und,  but  perhaps  of  the 
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Dr.  Wallis  and  others  have  supposed  the  invention  to 
belong  to  Kngland.  the  name  compass,  which  is  given  to 
the  instrument  by  most  Kuropeau  countries,  being  used 
in  Kngland  to  signify  a  circle.  The  term  bussola  in 
Italian,  and  ttvussoic  in  French,  has  also  been  supposed 
to  tie  derived  from  our  term  box,  by  which  the  compass 
is  frequently  designated,  Gilbert,  iu  his  celebrated  work 
De  Magnete,  affirms  that  Marco  I'olo  brought  the  in- 
vention to  Europe  from  China,  about  the  year  IJS»0.  It 
ap|iears  very  probable  that  the  Chinese  w  ere  acquainted 
with  the  directive  property  of  the  loadstone  at  an  early 
period.  Their  method  is  to  place  it  on  a  small  piece  of 
cork  and  set  it  to  float  on  water.  The  art  of  communi- 
cating the  magnetic  virtue  to  steel,  and  suspending  the 
needle  on  a  pivot,  is  undoubtedly  an  European  invention. 

The  azimuth  compass,  being  intended  to  show  the 
bearing  of  objects  in  rcs|>ect  of  the  magnetic  meridian, 
has  its  circle  divided  merely  into  degrees,  instead  of  the 
rhumbs  used  in  navigation,  and  is  provided  with  sights  to 
allow  the  aiiKles  to  be  taken  more  accurately. 

The  variation  compass  is  designed  to  exhibit  the 
diurnal  changes  in  the  deviation  of  the  magnetic  from 
the  true  meridian ;  and  the  needle  l»  generally  made  of 
much  greater  length  than  in  the  manner's  miupoas,  in 
order  to  render  minute  variations  more  sensible.  See 

MsC.NKTIhm. 

CO.MIMTA'LIA.  (Lat.  compitum.  a  street.)  Al 
feast  celebrated  in  honour  of  the  L 
Under  Tarquiuius  Superbus.  it  Is  said  that  human 
victims  were  sacrificed  at  this  solemnity.  The  gods  In- 
voked at  it 
the  streets. 

CO'.M ELEMENT.  (Lat.  compleo.  1  JOl  up.)  What 
is  wanted  to  complete  or  fill  up  some  quantity  or  thing. 
Thus,  the  complement  of  an  angle  Is  what  is  wanted  to 
make  the  angle  a  quadrant  or  f0°.  Complement  of  a 
number  is  what  is  necessary  to  be  added  in  order  to  make 
the  number  1,  or  10,  or  lot),  or,  In  general,  1  with  zeros. 
In  Geometry,  the  complements  of  a  parallelogram  are  the 
two  space*  w  hich,  with  the  parallelograms  about  the  dia- 
gonal, make  up  the  whole  parallelogram. 

COMPLU'VIUM.  (Lat.)  In  Ancient  Architecture, 
an  area  in  the  centre  of  the  Itoinan  houses,  so  constructed 
that  it  might  receive  the  waters  from  the  roofs.  It  is 
also  the  gutter  or  eave  of  a  roof. 

CO'MPOSITE  NUMB KKS,  In  Arithmetic,  arc 
numbers  which  can  be  divided  by  some  other  number 
greater  than  unity.  They  are  consequently  opposed  to 
prime  numbers,  which  admit  of  no  divisor.  In  Music, 
composite  numbers  are  such  as  are  composed  by  the  mul- 
tiplication of  the  prime  integers,  2,  3,  .'». 

CO'MPOSITE  OB  PER.  In  Architecture,  one  of  the 
five  orders  of  architecture,  and,  as  its  name  imports,  com- 
posed of  two  other*,  the  Corinthian  and  the  Ionic.  Its 
capital  is  a  vase  w  ith  tw  o  tiers  of  acanthus  leaves,  like  the 

Corinthian  ;  but  in- 
Kk  1 1  CTs.  s  ^^s.s^T^TCTTt^J    stead  of   sulks,  the 

shoot*  appear  small 
and  adhere  to  the  v^r, 


ol  the  Tare 


--  -  •  •  » ■  *  "t^E- •♦-  • 

T/fr,WWmr*I7tTjOT/jTErn«f»TWfl 


tin*  l 

^^•liW  of   the  capital} 

vase  is  terminated  by 
a  fillet,  over  which  Is 
an  astragal  crowned 
by  an  ovolo.  The  vo- 
lute* roll  themselves 
over  the  ovolo  to  meet 
the  tops  of  the  upper 
row  of  leaves,  wheres-n 
they  seem  to  rest.  The 
corner*  of  the  abacus 
are  supported  by  an 
acanthus  leaf  brut  up- 
wards. The  al«a<  us 
resembles  that  of  the 
Cm mthian  canital  (*< v 
Capital).  In  detail 
the  Composite  is  richer 
than  the  Corinthian, 
but  less  light  and  deli, 
cate.  Its  architrave  ha* 
usually  only  two  fascia-, 
and  the  cornice  varies 
from  the  Corinthian  iu 
having  double  nioslU. 
lions.  The  column  is 
ten  diameters  high.  The  principal  examples  of  this  order 
are  the  Temple  of  Bacchus  at  Borne,  tne  arch  of  Sep. 
timlu*  Severn*,  those  of  the  Goldsmith*  and  of  Titus, 
and  that  in  the  baths  of  Diocletian.    The  i 


i  me  arcu  oi  i  uus,  wiucu 
of  the  order.    Set  Ohder. 


given  is  from  the  arch  of  Titus  which  is 
fine  specimen  i 
COMPO'SIT.L.    In  Botany,  the  largest  of  all  known 


natural  groups  of  plants  ;  and  so  called  because  the  old 
botanists  who  invented  the  name  regarded  the  flower. 

flowers.    They  answer  to  the 
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fnwrt  pnlygamia  of  Liniwus,  and  are  positively  charac- 
xtntrd  by  having  capitate  Jlowers,  syngcnesious  anthers, 
cJ  an  inferior  ovary  with  a  single  erect  ovule.    In  the 
K>vt  recent  account  of  this  order,  by  M.  I)e  Candolle, 
■early  sow  species  are  enumerated  in  about  900  itinera, 
sad  the  subject  is  not  nearly  exhausted ;  they  exist  ail 
o*er  the  world  where  vegetation  can  develope,  and  are 
wn>« -times  trees,  although  more  generally  herbaceous 
pUnts  or  shrubs.  Among  medical  species,  the  chamomile, 
wormwood,  southernwood,  elecampane,  and  opium  lettuce 
art>  conspicuous  ;  of  esculents,  the  order  contains  the  art  i- 
rhnke.  the  Jerusalem  artichoke,  the  lettuce,  succory,  and 
endm- ;  and  among  ornamental  plants,  the  aster,  dahlia, 
cvrr-opu*.  sunflower,  &c.    But  by  far  the  greater  part  of 
this  Urge  assembly  consists  of  species  which  are  either 
*eeds  or  of  no  known  use.    The  reader  who  wishes  to 
bc-rome  acquainted  with  this  order  must  consult  De  Can- 
lolte's  F  rot  ramus  Regni  Vcgetabilis,  vols.  v..  vi.,  and  vii. 

COMPOSITION      In  Law,  an  agreement  made 
oetween  the  owner  of  lands  and  the  parson,  with  the 
consent  of  the  ordinary  and  the  patron,  that  such  lands 
shall  be  discharged  from  the  payment  of  tithes,  by  i 
of  ««tr  land  or  other  real  rccompence  given  to  the 
sr.«  in  *ati,faction  thereof. 

IS  Elir.  c.  10.,  is  not  good  for  a 


;  par- 
ftini  •■ 


a  bankrupt  after  his 
tenths  of  his  creditors  for  the  satisfaction  of 
their  claims,  and  has  the  effect  of  superseding  the  flat  of 
tunkruptcy. 

Composition.  In  the  Fine  Artt.  that  combination  of 
the  several  parts,  whereby  a  subject  Is  agreeably  pre- 
sented to  the  mind,  each  part  being  subordinate  to  the 
whole.    See  INVENTION. 

Cow  position.  In  Music,  the  art  of  disposing  and 
arranging  musical  sounds  into  airs,  songs.  Sc.,  either  in 
c«>e  or  more  parts,  for  voices  or  Instruments  or  both. 
Zarlino  defines  it  to  be  the  art  of  joining  and  combining 
owords  and  discords  together,  which  are  the  matter  of 
in  i»ic. 

COMPOSITION  OF  FORCES  or  MOTION.  In 
Mechanics,  signifies  combining  or  uniting  several  forces 
or  motions,  and  determining  the  result  of  the  whole.  If 
a  body  is  solicited  by  two  forces  which  act  in  the  same 
«Jir i^tion.  the  mulling  force,  or  resultant,  is  equal  to 
the  >um  of  both ;  that  is  to  say.  the  effect  produced  is 
the  same  as  would  be  produced  by  a  single  force  acting 
ux  the  same  direction,  and  equal  to  their  sum.  If  the 
two  forces  act  Jn  opposite  directions,  the  resultant  is 
equal  to  their  difference,  and  the  body  will  move  in  the 
direction  of  the  greater.  If  the  lines  of  direction  of  the 
two  forces  make  an  angle  with  each  other,  the  resultant 
will  be  a  mean  force  In  an  intermediate  direction.  Thus, 
if  the  two  forces  be  represented  in  Intensity  and  di- 
rection by  the  two  sides  of  a  parallelogram,  then  the 
re»u!t*nt  is  represented  In  intensity  and  direction  by  the 
diagonal  of  the  parallelogram  which  passes  through  the 
angte  formed  by  those  two  sides. 

COMPOSITOR.  (Fr.  compositeur.)  In  Printing, 
the  workman  who  arranges  the  types  In  lines  and  pages, 
ami  prepares  them  for  being  printed  off. 

COMPOSTE'LLA.  ST.  JAMKS  OF,  or  ST.  JAMES 
OF  THE  SWOKD.  An  ancient  order  of  knighthood 
in  Spain,  the  chief  of  the  four  military  orders  (Com- 
pmtella,  Calatrava,  Alcantara,  Manresa) ;  probably 
bunded  either  by  Alphonso  IX.  of  Castile  ( 1 158,  1314). 
or  Ferdinand  II.  of  I.con  (1157,  1188).  It  originally 
t»*;ran  from  the  voluntary  association  of  certain  gentlc- 
to  defend  the  great  road  leading  to  the  celebrated 
shrine  of  St. James  at  Composted*.  Pope  Alexander  I II. 
gate  the  order  its  rules  of  government.  The  order 
possessed  at  one  period  eighty-four  commanderies,  with 
tuo  cities  and  numerous  burghs  and  villages.  The 
k  il  iht*  take  the  vows  of  poverty,  obedience,  and  conjugal 
rh  i<ttty ;  to  which  they  add  a  fourth,  "  to  defend  and 
iii\iutairi  the  immaculate  conception  of  the  Holy  Mother 
o[  Je*u«  Christ." 

t  O'MPOUND  INTEREST,  Is  interest  charged 
not  only  on  the  principal,  but  also  on  the  interest  for- 
borne. Thus,  if  money  is  invested  so  that  the  interest  is 
n'.t  paid  as  it  becomes  due,  but  successively  added  to  the 
r.ipitai,  the  capital  is  said  to  accumulate  at  compound 
Interest.  Let  r  as  the  amount  of  U.  for  1  year;  that  is 
to  <ay,  a=  U.  with  its  interest  added  to  it ;  lin  n  the 
amount  of  If.  at  the  end  of  2  years  will  be  r2 ;  at  the  end 
of  3  years,  r1  ;  at  the  end  of  4  years,  r» ;  and  so  on.  The 
law  of  this  country  does  not  allow  compound  interest  to 
b^  charged  on  money  lent. 

COMPRE'SSIBI'LITY.  The  quality  of  bodies  in 
virtue  of  which  they  can  be  reduond  to  small  dimensions. 
All  bodies,  in  consequence  of  the  porosity  of  matter,  are 
cwnprcssiblc,  though  liquids  resist  compression  with  im- 
k  vnsc  force. 

C( VMPTON ITE.  A  mineral  found  in  ejected  mas&ea 
"A  Vesuvius  ;  named  after  Lord  Comptou,  who  tirst 
brought  it  to  England  in  181K. 

COMFC  KG  ATION.    Au  ancient  mode  of  trial  both 


CONCHOID. 

in  civil  and  criminal  cases.    In  the  latter,  by  the  law  of 
the  Saxons  (which  William  the  Conqueror  confirmed  in 
this  respect,  at  least  as  to  its  main  features),  the  accused 
party  was  allowed  to  clear  himself  by  the  oath  of  as 
many  of  his  neighbours  to  his  innocence  as  amounted  in 
collective  worth,  according  to  the  legal  arithmetic  of  thn 
Anglo-Saxons,  to  one  pound  (see  WotGiLD),  if  he 
could  in  the  first  instance  (being  a  villein)  obtain  the 
testimony  of  his  lord  that  he  had  not  been  previously 
convicted.    If  otherwise,  he  was  bound  to  undergo  ordeal, 
or  wag*  his  law  with  a  greater  number  of  compurgators. 
Compurgation  in  criminal  cases  was  abolished  in  gene- 
ral by  Henry  11. 's  assises,  the  ordeal  being  enforced  in 
lieu  of  it.   Rut  it  was  retained  as  a  special  franchise  in 
some  boroughs,  to  which  those  assizes  did  not  extend; 
and  the  last  instances  of  it  on  record  arc  to  be  found  in 
the  rolls  of  the  hundred  court  of  Wiuchilsea,  in  the 
reign  of  Henry  VI.  (Sec  Sir  F.  Palgrave  on  the  British 
Commonwealth . )    A  singular  usage  of  the  same  descrip- 
tion long  remained  in  the  ecclesiastical  courts,  by  which 
convicted  clerks,  allowed  their  clergy  and  delivered  up 
to  the  ordinary,  were  admitted  to  purge  themselves  by 
the  oaths  of  compurgators,  which  was  abolished  by  \H 
Ell*,  c.  7.    Wager  of  law,  in  civil  cases,  lay  in  some  per- 
sonal actions  only,  and  in  incidental  traverses  in  real 
actions  (sec  JUackstone,  lib.  id,  c.  '23.) ;  and  in  th*  >e 
cases,  although  many  technical  difficulties  prevent  de- 
fendants from  availing  thcnisclvea  of  it,  it  Is  not  yet  abo- 
lished. 

COMS,  COOMS,  COOMES,  or  CHIVES.  Tho 
points  of  the  radicles  of  malted  grain,  which  after  kdn- 
drying  drop  off  during  the  process  of  turning.  They  are 
sold  by  maltsters  under  the  name  of  malt  oust,  and  are 
considered  excellent  manure. 

CONCE'PTACLES.  (Lat.  conceptaculum.  a  re- 
ceiver.) The  cases  containing  the  reproductive  organs  of 
such  plants  as  ferns,  in  which  they  aie  produced  from  the 
back  of  the  leaves,  growing  in  ttic  form  of  spots  at  the 
anastomoses,  margins,  or  extremities  of  the  veins,  and 
then  collectively  called  Sori.  The  concc 
termed  Capsules,  Thcca\  and  Sporangia. 

CONCEPTA'CULCM.  (Lat.  a  receiver.)  A  term 
in  Botany,  denoting  aonc-valved  fruit  opening  longitudi- 
nally on  one  side,  and  distinct  from  the  seeds.  It  is  a 
folliculus  without  any  attachment  between  the  placenta 
and  the  ventral  suture,  as  in  Asclepiaa. 

CONCE'PTION.  (Lat.  concipere,  to  conceive.)  In 
Mental  Philosophy,  that  faculty  or  act  of  Uie  mind  by 
which  we  combine  a  number  of  individuals  together  by 
means  of  some  mark  or  character  common  to  them  all. 
We  may  observe,  for  instance,  that  equilateral  isosceles 
and  scalene  triangles  all  agree  in  one  respect,  that  of 
having  three  sides ;  and  from  this  perceived  similitude  we 
form  the  conception  triangle. 

CONCERT A'NTK.  (It.  conccnUu-c.ro  roisr/-/rv.)  In 
Music,  a  term  expressive  of  those  parts  of  a  musical  com- 
position that  sing  or  play  throughout  the  piece,  as  distin- 
guished from  those  that  play  only  occasionally  In  par- 
ticular  places. 

CONCE'RTO.  (It.)  In  Music,  a  piece  composed  for 
a  particular  instrument,  which  bears  the  greatest  part 
in  it.  or  in  which  the  performance  is  partly  alone  and 
partly  accompanied  by  other  parts. 

CONCE'TTT.  (It. ;  rendered  by  English  writers  on 
rhetoric  conceit*.)  Ingenious  thoughts  or  turns  of  expres- 
sion, points,  jcux  d'esprlt.  fcc.  in  serious  composition.  In 
the  l(,'th  century,  the  taste  for  this  species  of  brilliancy,  of- 
ten false  and  always  dangerous,  spread  rapidly  in  the  poet- 
Ical  composition  of  European  nations,  especially  in  Spain 
and  Italy  ;  where  the  name  of  ooncetti  was  appfied  rather 
in  a  good  than  a  bad  sense,  the  critical  taste  be  ing  much 
perverted.  Tasso  is  not  free  from  concetti.  After  his  time 
they  became  offensively  prominent  in  Italian  poetry  for  a 
century  afterwards :  Marino  and  Filicala  offer  strong 
examples.  In  France,  the  mode  of  concetti  was  equally 
prevalent  in  the  17th  century,  and  was  peculiarly  in  vogue 
with  the  fair  crlt'cs  of  the  Hotel  Kamltouillct.  so  well 
known  by  Moliere's  '*  Prccieuses  Ridicules."  In  England, 
Donne  and  <  'owlev  are  instances  of  a  style  full  of  concetti. 

CO' NCH  IEEE'S.  (Lat.  concha,  a  shell,  and  faro,  / 
carry.)  A  name  applied  by  Lamarck,  Schweigger,  and 
Latreillo  to  all  mollusks  which  are  protected  by  a  bivalve 
■hell. 

CO'NCHOID.  (Or.  xryx*<  a  shell,  tau\  uitt,  form.) 
The  name  given  to  a  curve  invented  by  Nichomedes  for 
the  solution  of  the  two  famous  geometrical  problems 
of  antiquity,  —  the  duplication  qf  the  cuhc.  and  the  trU 
section  ttf  an  angle.    It  Is  constructed  as  follows :  — 

Let  P  be  a  given  point  through 
which  any  straight  line  is  draw  n 
to  cut  or  meet  another  straight 
line  C  I)  given  in  position  ;  If  a 
segment  AB  (orAB')  of  a  given 
lctijrth  be  taken  on  either  side 
of  C  I>,  the  point  B(or  W)  w  ill 
trace  the  conchoid.  The  curve 
has  different  forms,  according  to  the  different  relative 
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B  with  respect  to  the  pole  P  and 


positions  of  the 

the  given  straight  line  C  D.    The  conchoid  l»"a  curve  of 


the  fourth  order,  the  equation  between  the 
co-ordinate*  (the  origin  being  placed  at  A  In  the  straight 
line  perpendicular  to  C  D )  being  y*  *=  (a*  -  yt)  (ft  + 
which  AB  =  fl,  and  A  P  (perpendicular  to  C  D) 


yi),  in  which  A 

CONCHO'LOGY.  (Gr.  **fx*,a shell,  anA\»y»t,  a  dis- 
course.) The  science  of  shells  :  that  department  of  Ma- 
lacology which  treats  of  the  nature,  formation,  physio- 
logical relations,  and  classification  of  the  hard  parts  or 
skeletons  of  the  molluscous  animals. 

As  Osteology,  inasmuch  as  it  relates  to  the  nature,  deve- 
lopment, and  physiological  subserviencies  of  the  skeletons 
of  the  vertebrate  animals,  is  a  science  in  the  strict  accept- 
ation of  the  term,  so  also  is  Conchology  under  the  like 
applications  ;  but  as  no  naturalist  has  yet  conceived,  a 
classification  of  vertebrate  skeletons  independently  of  the 
softer  organs  of  the  body  which  they  support  and  protect, 
and  as,  notwithstanding  that  the  complex  internal  ske- 
letons of  the  Vertebrates  are  closely  related  to  their 
general  structure  and  habits,  the  classification  of  these 
parts  would  not  in  all  cases  tally  with  the  natural  ar- 
rangement of  the  animals  to  which  they  belonged,  there- 
fore still  less  scientific  must  be  a  classification  of  shells 
merely,  apart  from  a  consideration  of  the  molluscous 
animals  by  which  they  are  secreted.  For  shells,  instead 
of  consisting,  like  bones,  of  living  organized  substance 
permeated  by  blood-vessels,  absorbents,  and  nerves,  are 
inorganic  laminated,  concretionary,  or  crystalline 
its  of  calcareous  earth,  more  or  less  combined  with 
dnous  matter  :  they  are  also  formed  in  the  skin,  and 


appendages  to  the  dermal  system,  which  in  all  classes 
of  animals  is  the  principal  seat  of  variety.  In  many 
rcfore.  there  exists  very  little  correspondence 
be  structure  or  even  the  presence  of  a  shell 
the  general  character  of  the  organisation  of  a 
mollusk ;  and  the  absence  of  uniformity  between  the 
condition  of  the  shell  In  closely  allied  species  is  ex- 
emplified in  the  highest  as  well  as  the  lowest  classes 
of  the  molluscous  sub- kingdom.  The  argonaut,  the 
poulp  (Octopus),  the  calamary,  the  cuttle-fish,  and 
the  spirula,  all  possess  the  same  peculiar  and  highly 
developed  organization  ;  and  in  a  classification  founded 
on  general  structure,  and  expressive  of  the  true  affinities 
of  its  objects,  they  must  rank  in  the  same  order  of  their 
class.  But  the  shells  of  these  mollusk*  present  respoct- 
ifcly  the  following  conditions  :— the  first,  a  simple,  ex- 
ternal, light,  elastic,  subtransparent,  but  calcareous  dis- 
coidal  univalve ;  the  second,  two  internal,  friable,  sub- 
transparent  styles,  composed  of  hardened  albumen  ;  the 
third,  an  elongated,  feather-shaped,  horny  plate ;  the 
fourth,  an  internal,  compressed,  oval,  laminated,  friable, 
calcareous  mass  ;  the  fifth,  an  elongated,  cylindrical, 
conical  shell,  twisted  spirally  in  the  same  plane,  divided 
into  chambers  by  calcareous  partitions,  perforated  by  a 
siphon,  and  partly  internal,  partly  external,  in  its  situ- 
ation. Now,  in  a  system  of  Conchology,  understood  as 
the  classification  of  shells  In  the  abstract,  these  produc- 
tions would  necessarily  be  dispersed  into  five  widely  dif- 
ferent groups  ;  and  in  like  manner,  the  small,  thin,  and 
flat  plate,  which  is  buried  in  the  substance  of  the  mantle 
of  the  slug,  would  be  far  removed  from  the  large  external 
spiral  shell  of  the  snail. 

But  no  conchologist  groups  together  his  shells  strictly 
and  exclusively,  according  to  their  resemblances ;  all  the 
testaceous  productions  of  the  Cephalopoda,  now  that  the 
real  affinities  of  those  mollusk*  are  known,  are  arranged 
In  the  same  group,  notwithstanding  their  striking  discre- 
pancies of  texture  and  form,  and  in  their  relative  size  and 

Ksitlon  to  the  bodies  of  their  fabricators :  so  likewise  with 
?  shells  or  their  rudiments  of  the  air-breathing  Gas- 
tropods, or  or  the  Pteropodous  Mollusca.  In  short,  every 
purely  conchologlcal  system  must  undergo  modifications 
corresponding  with  the  progress  which  is  made  in  the 
knowledge  of  the  true  natural  affinities  of  the  molluscous 
animals  ;  and  the  progress  of  Conchology  is  therefore  es- 
sentially connected  with  that  of  Malacology,  under  which 
term  an  outline  of  the  most  approved  classification  of  the 
Mollusca  and  their  shells  will  be  found. 

Under  the  present  head  will  be  briefly  treated  those 
points  which  relate  to  Conchology  as  a  science ;  viz.  the 
development,  structure,  configuration,  and  physiological 
subserviencies  of  shells. 

The  formation  of  a  shell  commences  with  the  exudation 
of  layers  of  albumen  from  the  outer  surface  of  the  mantle 
or  skin  of  the  embryo  mollusk,  which  is  generally  fol- 
lowed by  the  admixture  of  rhombic  or  prismatic  crys- 
talline particles  of  the  carbonate  of  lime  :  and  this  first- 
formed  shell  of  the  embryo  constitutes  tbc  nucleus  of 
the  shell  of  the  mature  mollusk.  The  nucleus  is  de- 
veloped in  most  cases  before  the  embryo  quits  the  egg- 
rovering*.  but  it  ia  never  "  coeval  with  the  first  formation 
of  the  animal ;  "  it  is  preceded  by  several  distinct  stages 
in  the  development  of  the  embryo.  The  subsequent 
growth  of  the  shell  depends  upon  the  deposition  of  fresh 
layers  to  the  inner  surface  of  the  circumference  of  those 


beyond  which  the 
which  - 
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Sometimes  the  calcifying  margin  of  the  mantle  extends 
outwards  at  an  obtuse  or  right  angle  to  the  last-formed 
margin  of  the  shell ;  and  after  having  deposited  a  cal- 
careous plate  in  this  position,  is  retracted  and  absorbed, 
to  be  again  similarly  produced  and  extended  after  or- 
dinary growth  has  proceeded  to  a  certain  extent.  It  is 
to  this  periodical  growth  of  the  mantle  and  plethoric 
condition  of  the  calcifying  vessels  that  the  ridges  on  the 
exterior  of  the  shell  in  the  Venus  pi  tea  t a  among  Bivalves, 
and  in  the  Sealaria  prctiosa  among  Univalves,  are  due. 
Should  the  mantle,  instead  of  being  uniformly  extended, 
send  outwards  a  number  of  detached  ten  taculiform  calcify- 
ing processes, these  will  form  a  row  of  spines  corresponding 
in  length  and  thickness  to  the  soft  parts  on  which  they 
are  moulded  ;  and  as  the  calcifying  processes  continue  to 
deposit  shelly  material  during  the  progress  of  their  ab- 
sorption, the  spines,  which  were  at  first  hollow,  thus 
become  solidified,  and  are  soldered  to  the  margin  of  the 
■hell.  This  development  of  calcifying  processes  or  fila- 
ments of  the  mantle  and  spines  may  likewise  alternate 
with  periods  of  the  ordinary  formation  of  the  shell ;  and 
thus  the  exterior  of  the  shell  may  become  bristled  with 
rows  of  spines,  as  in  some  species  of  Spondylus,  and  in  the 
Mure*         i  spina. 

The  most  simple  form  of  shell  is  the  cone,  which  may 
be  much  depressed,  as  in  the  genus  Umbrella  ;  or  ex- 
tremely elevated  and  contracted,  as  In  the  Dcutalium;  or 
of  more  ordinary  proportions,  as  in  the  limpets  (Patella  ). 
The  apex  of  the  cone  is  oblique  and  excentric  ;  directed. 
In  the  limpets,  the  argonaut,  and  the  r 
the  head,  but  in  most  other  mollusks 
posite  extremity  of  the  body.  A  shell  may  consist  of  one 
piece,  as  in  the  Inopercular  Univalves;  or  of  two  pieces, 
as  In  the  Opercular  Univalves  and  most  Bivalves ;  or  of 
three  pieces,  as  in  Tcrcbratula  ;  or  of  four  or  more  pieces, 
as  In  some  of  the  Pkolades  and  the  Multlvalves  proper,  or 
Chitons.  With  respect  to  the  operculum,  this  part  is 
sometimes  calcareous,  but  it  consists  frequently  of  albu- 
minous membrane  only,  or  is  horny ;  thus  presenting 
the  condition  which  the  univalve  shell  itself  presents  in 
certain  genera,  as  Aplytia.  Loligo,  Sec. 

The  conical  univalve  shell  is  generally  spirally  con- 
voluted ;  sometimes,  as  in  the  Nautilus  (Jig.  3  ).  in  the 

same  plane,  more  usual  ly 
in  an  oblique  direction, 
as  in  fig.  1  and  2.  Aa  a 
general  rule,  the  spiral 
univalve,  if  viewed  in  the 
position  In  which  its  In- 
habitant would  carry  it 
if  it  were  moving  for- 
wards from  the  observer, 
is  twisted  from  the  apex 
downwards,  from  left  to 
right,  the  spire  being  di- 
rected obliquely  towards 
the  right  (a,  ng.  1.,  in- 
dicates the  spiral  turns  of 
Pleurotoma).  In  certain 
genera,  a*  Clausilia,  Pky- 
sa,  the  shell  is  twisted  in 
the  opposite  direction  : 
such  shells  are  called 
"perverse,"  or  sinistral. 
Some  species  of  Bulinus, 
Partuta,  and 

sinistral ;  and  a  few  marine  shells,  as  Fusus  \ 
also  exhibit  the  reverse  of  the  ordinary  disposition  of  the 
•plre.  The  part  around  which  the  spiral  cone  is  wouud 
is  termed  the  "  columella."  This  is  sometimes  simple, 
sometimes  plicated,  as  in  the  Voluta  mnsica  (fig.  9.)  j  it 
is  also  sometimes  solid,  sometimes  hollow:  when  the 
latter,  its  aperture  is  termed  the  umbilicus.  (/.  fig.  1.) 

|  The  opening  forming  the  base  of  the  spiral  univalve  is 
bounded  by  an  inner  lip  d,  and  an  outer  lip  c.  the  inner 
lip  offers  a  smooth  convex  surface,  over  which  the  foot 

I  or  locomotive  disk  of  the  mollusk  glides  to  reach  the 
ground. 

In  many  Univalves,  the  aperture  of  the  shell  is  entire  ; 
In  others.  It  is  broken  by  a  notch,  or  perforated  by  one  or 
!  more  holes ;  or  a  portion  of  it  ts  produced  into  a  canal  . or 
:  siphon  (c, flg.l);  or  It  may  present  a  palllal  notch  (6,  fig.l.) 
!  opposite  to  the  siphon).   These  modifications  are  impor- 
j  tant,  on  account  of  the  constancy  of  their  relation  to  cer- 
tain conditionsof  the  respiratory  organs :  thus  the  concho- 
i  lngist.  In  grouping  together  all  the  spiral  univalve  shells  of 
which  a  part  of  the  margin  was  either  notched  or  produced 
Into  a  grooved  siphon,  would  really  indicate  a  very  na- 
tural tribe  of  Mollusca,  every  species  of  which  he  might 
be  assured  was  aquatic  and  marine,  and  breathed  by  means 
of  two  gill*  baving  a  pectinated  structure,  to  which  the 
water  is  conducted  by  a  fleshy  tube.    Were  a  like  cor- 
relation between  the  shell  and  its  inhabitant  to  hold  good 
.  In  other  families  of  Mollusca,  the  classification  of  shells 
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then  be  a  subject  of  much  importance,  and  worthy 
me  attention  of  the  trientific  naturalist :  unfortunately, 
the  reverse  of  thi»  it  frequently  the  ca»e. 

The  part  called  the  operculum,  which  Is  present  In 
certain  univalve  raollutkt,  it  a  plate  consisting  of  layers 
of  sometime*  calcified,  sometimes  uncodified,  albumen, 
attached  to  a  disk  at  the  back  part  of  the  foot,  and 
forming,  when  this  i*  retracted,  a  more  or  lest  perfect 

J.  :.:.«•■  to  II  utlet  of  the  shell. 

Some  opercula  increase  by  the  addition  of  matter  to 
th.  ir  entire  circumference  ;  and  the,c  are  .  ither  con- 
centric, as  in  Bttkynia  and  Paludina.  or  excentrtc,  as 
hi  Ampullaria  and  most  of  the  Pectinibranchiate  mol- 
luska  :  other  opercula  grow  by  the  addition  of  matter  to 
part  of  their  circumference  ;  and  these  are  either  spiral 
or  imbricated  :  In  the  latter,  the  layers  of  growth  succeed 
each  other  in  a  linear  series.   No  operculum  presents  an 
annular  form.   As  the  operculum  sometimes  varies  in 
structure  in  species  of  the  same  genus,  at,  e.g.,  of  Ver- 
metut; — since,  moreover,  this  part  is  inconstant  even  as  to 
its  presence  in  species  of  the  same  genus,  at  in  the  Volutes, 
Cone*.  Mitres,  and  Olives  ;  and  as  some  genera  In  a  na- 
tur  il  i. irmly,  a*  Jl.:'/  a  and  Uolntm  among  the  Bu<  cinoidt, 
are  without  an  operculum,  while  the  other  genera  of  the 
tame  family  possess  that  appendage,  it  obviously  affords 
characters  of  very  secondary  importance  in  a  scientific 
classification  of  the  Univalve  Moflusca.  Much  confusion 
indeed  might  have  been  Introduced  into  the  science  of 
Malacology  if  the  opinions  of  those  conchologists  who 
have  proposed  to  classify  shells  from  the  modifications  of 
the  operculum  had  been  much  respected  by  naturalists. 

True  bivalve  shells  are  peculiar  to  the  Acephalous 
afollusca  ;  and  their  presence  it  constant,  although  they 
are  in  a  few  instances  too  small  to  cover  the  whole  of  the 
body,  and  in  the  ship-borers  {Teredo )  exist  only  as  small 
instruments,  limited  to  the  function  of  excavating  the 
burrows  inhabited  by  these  mollusks.  Hut  all  the  species 
In  which  the  bivalve  shell  it  Inadequate  to  the  protection 
of  the  whole  of  the  body  derive  extrinsic  defence  by 
burrowing  in  sand,  or  stone,  or  wood  ;  and  they  also  com- 
monly line  their  burrows  with  a  layer  of  smooth  and 
<•  !:ij...<  t  i  ah  -in-ou,  in.if  r.  t<>rmi*|  I  s*b<  Thi>  cal- 
careous tube,  in  some  cases,  is  of  considerable  site  and 
thickness,  at  in  the  Teredo  gigantea  or  Septaria  of  La- 
marck. In  the  ClavagcUa  one  valve,  and  in  xbvAMpergMvm 
both  valves,  are  soldered  to  thlt  tube,  which,  in  tbelatter. 


scallop  (Perten)  it  an  example.  When, 
a  similar  division,  a  slight  difference  is  observed  in 
two  valves,  the  shell  is  termed  rub-equilateral;  but  where 
the  difference  is  well  marked,  it  is  an  inequilateral  bi- 
valve. When  the  apex  Is  bent,  as  is  commonly  the  case, 
out  of  the  transverse  plane,  it  is  always  directed  more  or 
less  towards  the  anterior  part  of  the  shell ;  if  such  a  Bi- 
valve shell  as  a  Cytherea  or  Isocardia  be  held  before 
tin  obsern  r.  with  the  umbotte*  direi  ted  forw  ard*  and  the 
hinge  above,  —  in  the  position,  in  fact,  in  which  the  living 

forwards 


d  would  place  itself  if  it  were  en 
the  observer,  -  the  right  valve  will 
I  with  the  right  hand  of  the  observ 


and  the  lf-a 
with  the  left.  {Fit. 
4.  it  the  left  valve 
of  a  Cytherea;  a  is 
the  upper  or  dorsal 
margin,  b  the  lower 
Or  ventral  margin, 
c  the  anterior,  </ 1  in- 
posterior  margin,  e 
the  apex  of  the  um- 
bo, /  the  lunule.) 
Now,  if  a  Bivalve 
in  which  the  apices 
have  a  spiral  twist, 
as  an  Itoeardia  or 
Diceras,  be  placed 
in  the  above  posi- 
tion, and  compared 
with  the  univalve 
shell  of  a  Coneho- 
lepa*  or  Purpura,  it 
will  be  seen  that 
the  left  valve  cor- 
responds with  the 
ordinary  or  dextral 


Univalve.  In- 


have  been  met  with 


the  end  of  the  . 
No  two  shells  can  present  a  greater  contrast  than  do 
of  the  Placuna  and  AtpergtUum ;  yet  the  organiz- 
of  their  rciitectivc  constructors  is  essentially  the 
same.  In  a  classification  of  shells,  the  calcareous  tube* 
of  the  Dcntalium.  Serpula,  Atpergilium,  f'ermeiut,  &c, 
would  be  associated  in  the  same  general  group;  but  it 

rn  *  ii>  only  to  ot>vrw-  how  tli        products  ul  .uuui.ilv  !»<-- 

longing  not  only  to  different  classes,  but  to  distinct  pri- 
mary  divisions  of  the  animal  kingdom,  are  arranged  in 
the  cabinets  of  collectors,  to  be  convinced  that  Concho- 
tomy, as  a  rlasslticatory  science,  apart  from  Malacology,  no 
longer  exists. 

With  regard  to  the  structure  and  physiological  relations 
at  bivalve  shells,  it  may  be  observed,  first,  that  in  all  Ace- 
phalous Molluscs  which  breathe  by  distinctly  developed 
laiut-llated  gills  (LatneUibrancbiata),  one  valve  corre- 
sponds to  the  left,  the  other  to  the  right  tide  of  the  animal ; 
but  in  the  Brachkopodout  Bivalves,  one  valve  is  applied  to 
the  *  entral,  and  the  other  to  the  dorsal  aspect  of  the  animal . 

In  all  the  Lamellibranchlate  Bivalves  which  are  free, 
the  two  valves  are  symmetrical,  and  the  shell  is  termed 
equiralre :  in  all  those  which  adhere  by  one  of  their 
valves  to  foreign  bodies,  this  valve  it  deeper  and  larger 
than  the  unattached  valve:  such  thellt  are  termed  in- 
equitaJre.  Of  those  Acephalans  w  hich  are  attached  to 
foreign  bodies  by  means  of  a  byssus,  some,  as  Tridacna, 
,  and  Byuo-area,  are  equivalve,  and  both  valvet 
for 
-  ti 

by 

who  first  introduced  precition  into  the  dc< 

nts  requisite  to  be 
of  a  bivalve  shell, 
on  of  the 

bivalve  selected  for  Illustration  induced  him  to  attach 
to  those  parts,  have  been  abandoned  and  changed.  If 
the  shell  of  the  common  cockle  (Cardium  edule)  be 
examined,  each  valve  wiU  be  teen  to  be  produced 
into  a  conical  prominence,  bent  towards,  and  nearly 
meeting  at.  that  part  by  which  the  valves  are  joined 
together.  These  prominences  are  termed  the  umbones. 
The  apex,  or  beak  of  the  umbo,  corresponds  to  the 
apex  of  the  univalve  shell,  and  is  the  point  at  which 
the  development  of  the  bivalve  commences.  When 
the  apex  is  directed  in  the  transverse  plane  of  the  shell, 
■nd  so  placed  that  a  bisection  of  the  shell  in  that  plane 
through  the  apices  shall  divide  the  valve  into  two  equal  | 


are  notched,  to  form  the  hole  for  the  passage  of  the  byssus ; 
while  others,  as  the  Pectines,  AricuLe,  and  Peita,  are  in- 
divalve.  the  byssus  passing  through  a  groove  in  the 


rgUnnius,  w 
^ffi'inlhe 


of  the  valves 
of  the  III  valve  were 
reversed,  like  the 
occasional  excep- 
tions In  the  "  per- 
verse "  sinistral 
Univalves  before 
mentioned. 

WTien  the  circumference  or  margin  of  one  valve  fits 
exactly  at  every  part  to  that  of  itt  fellow,  it  is  said  to  be 
"  regular,"  or  entire  ;  but  If  it  be  notched  at  any  part,  to 
as  not  to  come  into  contact  with  the  corresponding  part 
of  the  opposite  valve,  it  is  "  irregular,"  or  emarginate. 

With  respect  to  the  outer  surface  of  a  Bivalve,  the  parts 
called  umbones  and  apices  have  already  been  defined,  and 
the  upper  or  dorsal  and  anterior  margins  of  the  valve  de- 
termined ;  If  we  continue  our  examination  of  the  exterior 
surface  of  the  Bivalve,  we  shall  find,  in  most  cases,  ante- 
rior to  the  apices,  a  depression  of  variable  extent  and 
depth.  This  is  the  "  lunule"  if,  fig.  ■'>.) :  it  may  be  cor- 
diform,  or  crescentic,  lanceolate,  oval,  oblong,  deep,  su- 
perficial, Ac.  Behind  the  apices  is  another  depression, 
longer  and  narrower  than  the  lunule,  and  which  is 
called  the  "fissure"  (g.  fig.  A.),  and  its  margins  lips. 
Behind  the  fissure  there  is  sometimes  a  small  depression, 
called  the  "  suture  "  (A,  fig.  !>.).  The  general  more  or  less 
convex  surface  of  each  valve  is  called  the  "  venter,"  or 
belly,  which  terminates  In  the  limb,  circumference,  or 
margin. 

The  most  important  part  of  the  margin  is  that  which 
it  modified  to  form  the  joint  or  hinge  upon  which  the  two 
valves  open  and  shut.    This  part  is  called  the  "  cardinal 
edge,"  and  generally  presents  certain  prominences  and 
"  ns,  the  projections  of  one  valve  Interlocking 
the  depressions  of  the  other.  The 

or  "  cardinal  pitt."  are 


;  of  this  form  the 


fication  In  the 
to  coincide  with 

port  ant  difference  In  the  organliatlon  of  the  soft  parts  ; 
so  that  conchologlsts  have  justly  attached  great  value  to 
the  characters  derivable  from  the  hinge,  especially  for 
the  purpose  of  generic  distinctions.  When  the  teeth  are 
situate  beneath  the  apex  or  centre  of  the  hinge,  they  are 
called  cardinal ;  when  they  are  removed  from  the  centre  of 
the  hinge,  they  arc  named  lateral  teeth  (i,  fig.  6.)  ;  when 
two  only  are  present,  one  it  called  anterior,  the  other  pos- 
terior ;  when  there  are  three,  they  are  distinguished^  ri». 
sportively  as  the  anterior,  median,  and  posterior  teeth  ;  but 
when  the  hinge  is  com|>osed  of  a  great  number  of  teeth, 

The  direct  medium  of 
J  union  of  the  two  valves  Is  a      isc  fasciculus  of 
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albuminous  fibres,  generally  of  a  brown  colour,  called  the 
"  ligament,"  or  *  elastic  ligament."  The  fibres  of  this 
part  are  attached  by  their  extremities  to  the  two  valves, 
which,  in  most  rates,  present  a  particular  depression  for 
their  reception.  The  ligament  is  always  so  long  as  to 
prevent  the  actual  closing  of  the  v aires,  except  when  its 
elasticity  Is  overcome  by  a  certain  force,  as  by  that  of  the 
contraction  of  the  adductor  muscle  or  muscles :  thus  the 
inorganic  power  of  elasticity  ia  made  the  direct  antago- 
nist of  a  vital  and  muscular  contraction ;  and  as  the 
patent  condition  of  the  bivalve  shell  is  that  which  the 
exigencies  of  the  — most  constantly  require,  it  la 
assigned  to  a  force  which  can  act  without  ever  causing 
fatigue  while  the  occasional  or  protective  action  of  for- 
cibly tH^it  the  valves  la  due  to  an  action  under  the 
Immediate  control  of  the  will  or  Instinctive  sensation. 
The  modifications  of  the  internal  surface  of  a  bivalve 
ihell  are,  perhaps,  the  most  interesting  and  Important ; 
m  they  relate  immediately  to  the  structure  of  the  soft 
jwrts,  and  bespeak  the  general  nature  of  the  organis- 
ation of  the  animal.  Hence  they  afford  the  characters 
by  which  the  habits  and  structure  of  an  extinct  genus 
mar  be  to  a  great  extent  determined. 

The  adductor  muscles  leave  well-marked  impression! 
on  the  Inner  surface.  If  there  be  but  one  muscular  im- 
pression on  a  valve,  then  It  belongs  to  a  "  momamuary" 
or  '*  ununuscular  "  Bivalve ;  and  if  neither  valve  or  a  ton- 
sil shell  presenting  this  character  have  been  Immediately 
attached  to  foreign  bodies,  then  the  laws  of  co-existence 
warrant  the  inference  that  the  constructor  of  such  a  Bi- 
valve possessed  a  byssus,  and  the  muscular  organ  called 
the  foot;  but  that  the  foot  was  developed  only  to  the  ex- 
tent ail*r*lfl  to  serve  at  an  Instrument  for  moulding  the 
soft  fibres,  and  regulating  the  attachment  of  the  byssus. 

If  each  valve  of a  bivalve  shell  exhibit  two  muscular 
impressions,  it  proves  the  species  to  be  "dlmyary"  or 
"  blmuscular "  \k  is  the  anterior,  and  I  the  posterior 
muscular  impression  in  theCytMsrea,  fig.  6.);  if,  moreover, 
there  he  a  thin  small  muscular  depression  beneath  the 
cardinal  hinge,  we  nave  then  an  indication  that  the 
animal  possessed  a  large  foot,  organised  to  serve  as  a 
locomotive  or  burrowing  fleshy  organ,  the  retractive 
muscle  of  which  was  Inserted  in  the  above  depression. 
The  line  continued  between  the  Impressions  of  the  two 
adductors  Indicates,  by  its  depth  and  breadth,  the  de- 
velopment of  the  muscular  margin  of  the  mantle,  and  is 
railed  the  pallitU  imprenhm  (m,  fig.  6.).  If  this  line  be 
continued  uninterruptedly,  parallel  with  the  margin  of 
the  valve,  we  may  be  assured  that  the  animal  was  either 
without  siphons,  or  had  them  of  very  small  slse;  but 
If  the  palllal  line  be  broken  by  an  angular  notch  («,  fig.  6.) 
continued  inwards  before  to  Junction  with  the  posterior 
muscular  Impression,  then  It  may  ho  certainly  Inferred 
that  the  animal  had  well  developed  muscular  tubes  or 
siphons  for  respiration,  with  all  the  concomitant  powers 
and  habits.  Thus  the  general  organisation  of  the  soft  and 
perishable  fabricator  of  a  bivalve  shell  may  be  as  certainly 
determined  by  the  evidence  of  to  fossilised  enduring  case, 
as  that  of  a  vertebrate  species  by  the  structure  of  Its  ske- 
leton. The  more  immediate  affinities  of  the  Bivalve  are 
revealed  by  the  modifications  of  the  hinge. 

It  sometimes  happens,  however,  that  the  whole  of  the 
internal  or  nacreous  stratum  of  a  fossil  bivalve  shell  la 
destroyed,  especially  If  It  have  been  imbedded  in  porous 
chalk  t  and  as  the  muscular  impressions  aid  the  articular 
structure  of  the  hinge  are  composed  exclusively  of  the 
Inner  stratum  of  the  shell,  the  means  Of  determining  the 
nature  snd  affinities  of  the  animal  in  that  case  are  lost ; 
and,  unless  the  observer  were  acquainted  with  the  tex- 
ture and  structure  of  the  bivalve  shell,  he  would  run  the 
risk  Of  ft«ft*ht«g  the  part  of  a  decomposed  Bivalve  for  the 
whole  of  some  nondescript "  Acardlan  "  species,  as  those 
Bivalves  are  termed  m  which  the  hinge  is  naturally 
wanting. 

Bach  valve  of  a  bivalve  shell  consists  of  two  strata, 
distinct  In  texture  and  in  their  organs  of  formation:  the 
Internal  stratum  Is  deposited  in  nearly  parallel  layers,  by 
the  central  and  posterior  parts  of  the  mantle:  ft  forms 
the  smooth  iridescent  lining  of  the  shell  called  "  mother 
of  pear  I ; "  the  outer  stratum  Is  secreted  by  the  thick  glan- 
dular margin  of  the  mantle,  and  consists  of  conical  fibres, 
resting  obliquely  by  their  apices,  or  narrower  ends,  u|>on 
the  nacreous  lamina).  The  thickness  of  the  two  strata 
of  the  shell  always  preserves  an  inverse  ratio,  the  outer 
one  being  thinnest  at  the  umbo,  and  thickest  at  the  mar- 
gin \  the  inner  one  the  reverse. 

Odo  hundred  parts  of  oyster  shell  give— • 


or  carbonate  of  lime 
Phosphate  of  lime 
Insoluble  anlmej  matter 


-  9*3 

-  13 
.  Oft 

.  100-0 


Most  univalve  shells  are  composed  of  three  strata,  which 
Consist  of  layers  of  rhombic  or  prismatic  crystals,  dif- 
ferently arranged  la  the  adjoining  strata.  The  chief  dlf- 
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ference  of  structure  depends  on  the  relative  quantity  of 
the  animal  to  the  earthy  constituents  of  the  shell. 

Hunter  discovered  that  the  molluscous  inhabitants  of 
shells  had  the  power  of  absorbing  a  part  of  the  shell  previ- 
ously formed;  a  fact  which  has  been  confirmed  by  subse- 
quent observers,  and  which  gives  rise,  in  several  specie*, 
to  singular  modifications  in  the  form  and  structure  of  the 
shell  In  the  progress  of  growth.  Another  change  of  form  ia 
due  to  the  physical  decomposition  or  destruction  of  a  port 
of  a  shell :  this  occurs  to  the  apex  of  certain  Univalve*. 


after  they  have  been  evacuated  by  their  original  occu- 
pant, in  the  widening  and  lengfteningthe  shell  toaccom- 
modate  it  to  an  increase  of  bulk.  Such  shells  are  said  to 
be  "  decollated,"  as  in  Certtktum  deeoBMutn,  HeliM  iccot- 
late,  Ac.  An  analogous  partial  decomposition  alwny* 
obtains  in  many  UmtmtM  and  Anodontte,  of  which  tno 
"umbooes"  are  then  said  to  be  "decorticated,"  the  ax- 
ternal  cotoured  layer  or  bark  of  the  shell  being  worn  a«sv. 
There  Is  no  general  law  or  uniformity  fat  the  mode  in 
which  the  Inhabitant*  of  either  univalve  or  bivalve  sheila 
dispose  of  that  part  of  their  calcareous  abode  which  tbew 
evacuate  In  the  progress  of  their  growth.  In  the  decol- 
lated shells,  the  vacated  spire  Is  partitioned  off  by  the 
formation  of  a  thin  nacreous  plate;  and  to  walla  being; 
thin  and  fragile.  It  la  then  broken  away,  as  above  de- 
scribed. In  Vermetm  gigtu,  the  vacated  portions  of  the 
tube  are  successively  partitioned  off,  and  a  series  of  con- 
cave plates  or  septa  developed ;  but  the  part  of  the  shell 
thus  divided  into  chambers,  or  "  cemented,"  is  retain*  <i . 
The  Spondylus  faHtu,  among  Bivalves, oners  an  analo- 
gous structure.    In  the  pearly  nautilus,  the  vacated 

Krtlon  or  the  shell  is  converted  Into  a  aeries  of  chamber* 
.  the  development  of  calcareous  septa  in  greater  number 
and  regularity  than  in  any  Gastropodous  Univalves;  and 
the  partitions  are  perforated  by  a  membranous  tube  or 
siphon,  and  the  deserted  chambers  are  converted,  by  the 
superadd!  t  i<  >n  of  this  part,  into  a  hydraulic  machine,  per- 
fectly adapted  to  the  habits  and  exigencies  of  theanlmni. 
The  like  Structure,  with  various  modifications,  obtains  in 
the  extensive,  but  mostly  extinct,  race  of ' 1  Sinhoniferous  *" 
Cephalopoda.  In  the  argonauMhe  vacated  spire  of  the  shell 
is  not  partitioned  off,  but  la  retained  In  full  communication 
with  the  Inhabited  part,  and  made  subserv  lent  to  the  repro- 
ductive economy  of  the  species.  In  the  MngHtu  antiqnus. 
the  posterior  part  of  the  shell,  as  it  is  deserted,  is  progres- 
sively filled un with  ad.  -, solid, subti*nsp*rent crystal- 
line deposit  or  carbonate  of  lime.  A  deposit  of  similar  calca- 
reous material,  in  a  less  degree,  fills  up  the  deserted  spire 
of  the  shell  In  some  species  of  Castit,  Mitra,  Triton,  sec; 
and  in  the  long  "turreted"  shells  of  the  Ttrebrm,  Cr- 
rUhim,  Sec.  the  deposition  of  this  dense  material  in  the 
vacated  apex  is  the  preventative,  instead  of  the  cause,  of 
decollation, 

CONCLAVE.  (Lat.  con.  together,  and  Gr.  mXum,  I 
aftttf  wp.)  The  assembly  of  cardinals  for  the  election  of 
a  pope.  It  begins  the  day  following  the  funeral  of  the 
deceased  pontiff.  The  cardinals  are  locked  up  in  separate 
apartment*,  and  meet  once  a  day  In  the  chapel  of  the 
Vatican  (or  other  pontifical  palace),  where  their  votes, 
given  on  a  slip  of  paper,  are  examined.  This  continue* 
until  two  thirds  of  the  votes  are  found  to  be  hi  favour  of 
a  particular  candidate.  The  ambassadors  of  Frame, 
Austria,  and  Spain  have  each  the  right  to  put  In  a  veto 
against  the  election  of  one  cardinal,  who  may  be  unac- 
ceptable to  their  respective  courts. 

CON CLU'SION .  In  Logic,  that  proposition  which 
is  inferred  from  certain  former  propositions,  termed  the 
premisses  of  the  argument. 

CONCORD.  (Lot.  concordia.)  In  Music,  the  re- 
lattod  of  two  sounds  agreeable  to  the  car  either  In  suc- 
cession or  consonance. 

CONCORDANCE.  (Let.)  A  biblical  index,  In 
which  all  the  leading  words  used  in  scripture  are  arranged 
alphabetical! v,  and  a  reference  made  to  the  various 
places  in  which  they  occur,  for  the  purpose  of  enabling 
the  student  to  collate  with  facility  one  passage  with  an. 
other  In  the  view  of  determining  its  meaning.  The  im- 
portance of  this  class  of  works  was  early  appreciated,  and 
a  vast  deal  of  labour  baa  been  expended  In  compiling; 
them.  Concordance*  have  been  made  of  the  Creek  Sep- 
tuagtnt,  the  Greek  Testament,  the  Latin  Vulgate,  and  the 
English  Old  and  New  Testaments ;  a  full  list  of  whirls 
will  be  found  In  Waiti  BMtothee*  Britannic*  and  its 
Orme't  BMfo.  Biblica.  The  first  Concordance  was  com- 
piled by  Cardinal  Hugues  de  St.  Cher,  who  died  to  1363. 
The  beat  English  Concordance  is  that  of  Cruden,  which 
appeared  In  1737.  and  still  maintains  its  ground  as  an  au- 
thority. 

CONCO'RDAT.  An  agreement  or  convention  upon 
ecclesiastical  matters  made  between  the  Pope  and  some 
temporal  sovereign,  as  that  between  Plus  VII.  and  Boo*, 
parte  In  1*03,  by  which  the  Roman  Catholic  religion  waa 
re-established  in  France;  on  which  occasion  the  Pope  re. 
cognised  the  new  division  of  Prance  into  60  sees,  Instead 
of  the  much  greater  number  which  had  existed  before  the 
revolution,  the  payment  of  the  clergy  from  the  national 
revenues,  and  the  appointment  of  the  bishops  by  the 


CONCRETE. 


Origiuaily  the  term  wu  applied  to 
tjng  mutual  right*  between  bishops, 


*«flt  very  Uttle  if  any  water  ;  indeed  wine 
>»*t  only  U  wetted,  and  then  covered  over 
*d  land.   It  Is  then  filled  into  the  bar 


ic.  The  liberties  of  the  French  church 
«,re  first  established  by  the  pragmatic  sanctions  of  Saint 
W,  (law),  and  Charles  VlV  (143l>).  lu  1516  a  concor- 
tobrt.een  Franci.  Land  Pope  Leo  X.^lyded^he  pri- 

ti^Mminateionlorf  bishops?1  Vhc'sUte^cd  Or "ans're^ 
stored  their  election  to  the  chanters  in  1560.  The  prag- 
uutif  sanctions  were  still  considered  as  forming  the  bate 
of  retlesiastical  law  in  France  down  to  the  revolution. 
CO'XCRETK.  (Lat.  concrescerc,  to  coalesce  in  one 
Id  Architecture  and  Engineering,  a  mass  com- 
of  stone  chipping*  or  ballast  cemented  together 
the  medium  of  lime  and  sand,  usually  employed 
ia  making  foundations  where  the  soil  is  of  itself  too  light 
or  boggy,  or  otherwise  insufficient  for  the  reception  of 
the  vails.  The  employment  of  concrete  in  this  country 
own  perhaps  its  introduction  to  Mr.  George  Semple,  the 
engineer  who  erected  the  E»*cx  bridge  at  Dublin,  and 
wbo  in  1776  published  a  Treatise  on  Building  in  Water; 
but  there  is  no  doubt  it  was  well  known  at  least  to  the 
Italian  architects,  if  not  to  those  of  higher  antiquity.  The 
r  '.-w-hAj  of  l'alladto,  and  the  instruction*  in  AUmtM  - 
3rd  Book,  chap.  Till.,  clearly  point  to  what  is  now  called 
concrete.  The  essential  quality  of  concrete  teems  to  be 
that  the  materials  used  should  be  of  small  dimensions,  so 
that  the  cementing  medium  may  act  in  every  direction 
rwood  them,  and  that  the  latter  should  on  no  account  be 
Bore  ic  quantity  than  Is  necessary'  for  that  purpose.  Ar- 
chitects and  engineers  have  much  varied  the  proportions 
of  lime  and  sand  used.  If  the  lime,  which  should  be  fresh 
and  ground  to  powder,  be  good  stone  lime,  such  as  that 
from  Dorking,  used  in  the  neighbourhood  of  London,  it 
•ill  bear  three  or  four  time*  its  measure  by  bulk  of  sand. 
These,  and  the  ballast  or  gallots,  as  the  stone  drippings 
r.\ii,-d,  should  lw  thoroughly  turned  over  and  mixed 
If  the  foundations  be  wet,  the  mixture  will 

i  the  bal- 
the  lime 
i and  run 

m  to  be  dropped  from  a  stage  into  the  foundations.  Thi. 
lu'.  r  operation  should  be  performed  at  as  great  a  height 
u  possible  above  the  level  of  the  trench,  In  order  that 
the  whole  of  the  different  particles  of  the  comiw.sition 
nay  be  compressed  together  so  as  to  occupy  the  lea»t 
possible  space.  The  stones  employed  should  not  exceed 
the  nie  of  a  common  hen's  egg.  The  mass  very  quickly 
Kt»  and  becomes  extremely  hard.  On  the  top  of  it.which 
h  kept  a*  level  as  possible,  a  tier  of  what  Is  called  York- 
'hire  itone  landings  is  laid,  and  very  often  throughout 
Wivtln  a  chain  of  timber  i*  buried  In  the  footings, 
•hose  durability  is  requisite  only  while  the  work  Is  set- 
ting ;  over  the  landings  and  timber  thus  laid,  the  latter, 
■  i*  to  be  observed,  occupying  but  a  very  small  portion  of 
the  thickness  of  the  footings,  and  quite  burled  in  them, 
the  wall*  arc  carried  up. 

CONCRETE  TERM,  in  Logic,  is  so  called  when  the 
notion  derived  from  the  view  taken  of  any  object  is  ex- 
pressed with  a  reference  to,  or  as  tn  conjunction  with,  tho 
uH!*1  t*iat  funu*hed  the  notion ;  as  "  foolish,"  or"  fool." 
»  hen  the  notion  is  expressed  without  any  such  reference, 
>«  i*  called  an  abstract  term  ;  as  "  folly."  (See  Whatcly'i 
W*r.  p.  124.) 

CONCU'SSION.  (Lat.concutlo./a»fl^.)  A  term 
peaeraliy  applied  to  injuries  sustained  by  the  brain,  inde- 
pendent of  fracture  of  the  skull,  as  from  blows  and  falls. 
More  or  les*  insensibility,  si.  kness,  impeded  respiration, 
'"egular  pulse  are  the  first  symptoms;  but  these 
*»«b*ide,and  the  sufferer  often  becomes  more  easy  and  col- 
lected ;  jet,  although  the  symptoms  apparently  abate, 
"Rltwous  inflammation  may  be  going  on.  and  a  fatal  tcr- 
miiut;oti  ensue.  In  all  accidents  of  this  kind,  where,  as  Is 
commonly  said,  persons  are  stunned,  the  most  cautious 
treatment  should  bo  adopted, 
tuning  skilful  professional  aid. 

t-ONDKNSA'TIOS.    The  rendering  a  body  more 

m»e,  compact,  or  of  greater  specific  gravity,  by  bringing 
,s  |»*rticies  into  closer  union.  The  term  is  commonly 
applied  to  the  conversion  of  vapour  Into  fluid  by  distil- 

(''(n  V  otherwise.   See  Gas. 

t-ONDE'XSEH.  An  Instrument  for  reducing  an 
r  a»tic  fluid  of  a  given  mas*  into  a  smaller  volume.  The 
pneumatic  condenser  is  a  syringe  by  which  a  large  quan- 

y  °t  ■*  may  be  forced  Into  a  given  spare.  It  is  con- 
*  r',rt'  1  on  the  same  principle  as  the  air-pump  ;  only  the 
i  1  .*re  disposed  in  the  contrary  order,  that  is,  to  open 
,n**rd  instead  of  outward. 

t-A)NDl'TlON.  In  Law,  has  been  defined  in  the 
th °t  i TWal  »*n**.  "  A  restraint  annexed  to  a  thing.  »o 

a  5      ion-performance  the  party  shall  receive  lots, 

a  by  the  performance  advantage."  It  is  most  com- 
"**''>  uf'd  to  signify  a  term  whereon  a  grant  i*  made  : 
th* ii*r4nt  °'  an  e*tate  to  A.,  on  condition  that  the  grantee 
J^*"  Pay  »ucb  a  sum  on  such  a  day,  or  else  his  estate  (hall 
.  ***"•  Conditions  of  thi*  description  may  In*  implied  by 
Uw:  as,  where  tenant  for  life  enfeoil*  a  stranger  in  fee 


no  time  lost  in,  ob- 


VIII.  Although  many  Condottierl 
as  well  as  emolument,  or 
nt  power ;  this 

wdio  In  1451  made  himself  duke  of 


CONE. 

simple,  he  forfeits  his  estate  for  the  breach,  as  it  Is  said, 
of  the  implied  condition  not  to  grant  a  greater  estate 
than  hl«  own.  Conditions  are  precedent,  when  an  estate 
is  gained  on  the  performance  of  them  ;  subsequent,  when 
the  condition  is  to  be  performed  after  the  acquisition  of 
which  is  lost  by  its  non-pcrformanec.  Rut  tho 
these  two  < 
In  general,  whereat 
that  compensation  can  be  made  for  it*  i 
equity  will  relieve  the  party  breaking  it  from  the  I 
quence*  of  the  breach  t»n  making  »uch  compensation. 

CONDITIONAL  PROPOSITION,  In  Logic,  is  one 
which  assert*  the  dependence  of  one  categorical  propo- 
sition on  another :  e.g. "  Ifthewlndchanges.it  will  rain." 
The  proposition  from  which  the  other  results  is  termed 
the  Antecedent;  the  resulting  proposition  the  Consequent. 
A  conditional  syllogism  is  one  In  which  the  reasoning 
depends  on  a  conditional  proportion.  It  i*  of  two  torts, 
constructive  and  destructive ;  as,  1.  If  A«=B,  then  C«=  I  > ; 
but  A  =  B,  therefore  C  «=  D.  2.  If  A— D.  then  C—D  ; 
but  C  is  not  equal  to  D,  therefore  A  is  not  equal  to  R. 
The  connection  between  the  antecedent  and  consequent 
of  a  conditional  proposition  is  termed  the  Consequence. 

CONDOTTIE'RI.  ( It.  leaders.)  In  Italian  History, 
a  class  of  mercenary  adventurer*  in  the  14th  and  15th 
centuries,  who  commanded  military  bands,  amounting  to 
armies,  on  their  own  account,  and  sold  their  services  for 
temporary  engagements  to  sovereign  princes  and  states. 
One  of  the  earliest  and  most  famous  among  those  leaders 
was  the  Englishman  Sir  John  Hawkwood,  who  com- 
manded in  various  Italian  wars  about  the  time  of  our 
Edward  HI.  The  bands  under  command  of  the  Con- 
dottierl were  well  armed  and  equipped.  Their  leaders  had 
in  many  instances  considerable  military  skill ;  but.  as  they 
took  no  interest  in  national  contests,  except  to  receive 
pecuniary  advantage*,  the  wars  between  them  became  a 
sort  of  bloodless  contests,  in  which  the  only  object  of 
each  party  was  to  take  as  many  prisoners  as  possible  for 
the  sake  of  the  ransom.  This  singular  system  of  w  arfare 
was  only  put  an  end  to  by  the  more  serious  military  ope- 
of  the  French,  who  invaded  Italy  under  Charles 

h  honour 
rank  and 
originally 

a  peasant,  wbo  In  1451  matte  himself  dune  or  Milan,  and 
transmitted  that  sovereignty  to  his  descendants. 
CONDl'CTOR.  In  Electricity.  See  Electricity. 
CO'NDIIT.  (Fr.)  In  Architecture,  a  passage  of 
very  narrow  dimensions,  usually  subterranean,  for  the 
purpose  of  secret  communication  between  apartments, 
many  of  which  exist  in  ancient  buildings.  Alto  a  pipe 
for  the  supply  of  water  to  any  place. 

CO'NDTLE.  (Gr.  unlvlt,  a  knuckle.)  The  rounded 
head  of  a  bone. 

CONDY'LOPEDS,  Condylopoda.  (Gr.  **iiv>.n, 
and  rasjf.  a  foot. )  A  name  applied  by  Latreillc  to  that 
subdivision  of  Encephalous  articulate  animals  which  have 
jointed  feet :  the  Acephalous  Cirripeds  are  excluded  from 
this  group,  which  consequently  includes  the  Myriapods, 
Insects,  Arachnldans,  and  Crustacean*. 

CONE.  In  Geometry,  a  solid  body,  having  a  circle 
for  its  base,  and  terminating  in  a  point,  which  Is  called  its 
may  be  described  as  follows :  —  Sup- 
pose a  fixed  point  A  without  the  plnnc 
of  the  circle  B  C  1),  and  through  the  point 
A  lot  a  straight  line  A  B  indefinitely 
produced  on  both  sides  be  drawn,  and 
'carried  round  tho  circumference  of  the 
circle  BCD;  the  two  surfaces  A  B  C  D 
And  .V  b  c  d  jjrtio r«itcd  liiis  inotioii 
are  the  surface*  of  two  opposite  or  ver- 
tical cones.  The  circle  B  C  D  is  called 
the  base  of  the  cone,  and  the  straight 
line  A  O  drawn  from  Its  vertex  to  the 
centre  of  the  base  is  called  its  axis.  If 
the  axis  Is  perpendicular  to  the  plane  of  the  base,  the 
cone  is  said  to  be  right ;  If  the  axis  is  inclined  to  the 
plane  of  the  base,  the  cone  is  oblique.  Some  of  the  prin- 
cipal properties  of  the  cone  are  the  following : — The  area 
or  surface  of  a  right  cone,  exclusive  of  it*  base,  is  equal 
to  a  triangle  of  which  the  base  is  eqiial  to  the  periphery 
of  the  base  of  the  cone,  and  altitude  equal  to  the  slant 
side  of  the  cone  ;  or  equal  to  the  sector  of  a  drele  whose 
radius  Is  the  side  of  the  cone,  and  its  arc  equal  to  the  cir- 
cumference of  the  base  of  that  solid.  It  is  much  more 
difficult  to  determine  the  surface  of  an  oblique  cone,  which 
cannot  be  reduced  to  the  measure  of  the  sector  of  a  circle. 
The  »olid  contents  of  a  cone,  whether  right  or  oblique,  are 
equal  to  one  third  of  a  cylinder  having  the  same  base  and 
altitude.  The  centre  of  gravity  of  a  right  cone  is  distant 
from  the  vertex  \  of  the  axis.  Sometimes  the  name  cone 
is  given  to  other  solid*  than  those  whose  surfaces  are 
produced  by  the  motion  of  a  straight  line  about  the  cir- 
cumference of  a  circle.  It  is  applied  generally  to  nil 
bodies  which  can  be  formed  in  the  same  manner,  as- 
suming any  curve  whatever  for  the  circumference  of  tho 
The  beautiful  relation  which  connects  tho 
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CONE  OF  RAYS.  . 

the  iphcre,  and  the  cylinder,  namely,  that  they  are  to 
each  other  in  the  proportion  of  1,2,  and  3,  was  dUcoverod 
by  Archimede*. 

CONE  OF  RAYS.  In  Optic*.  Include*  all  the  rays 
w  hich  fall  from  a  luminous  point,  or  from  a  single  point 
or  a  luminous  object,  upon  a  given  surface ;  for  example, 
the  object  glass  of  a  telescope. 

CON FE'DE RACY.   (Lat.  con. 
league.)   In  Politics,  an  alliance  of 
for  a  common  object 
of  individuals. 

CONFEDERATION,  THE  GERMANIC, 
formed  at  the  congress  of  Vienna:  the  instrument  by 
which  it  is  constituted  braes  date  June  8.1815.  This  union 
was  framed  to  supply  the  want  of  the  ancient  imperial  go- 
vernment, dissolved"  in  1806.  The  constituent  members 
are  thirty-four  monarchical  states  and  four  free  cities, 
which  enter  the  confederation  as  equal  and  independent. 
The  diet  of  plenipotentiaries,  which  forms  the  repre- 
sentative body  of  the  league,  is  permanent,  and  sits  at 
Frankfort-on-the- Maine.  When  this  diet  meets  as  a 
general  assembly  (plenum)  six  states,  viz.  Austria,  Prus- 
sia, Bavaria,  Saxony,  Hanover,  Wurtembcrg,  have  four 
votes  each  ;  five  other  states  three  each  ;  four  two  ;  the 
rest  one  ;  making  seventy  in  all.  But  in  the  making  of 
fundamental  laws,  admission  of  new  members  into  the 
confederacy,  and  ou  religious  questions,  unanimity  is  re- 
quired. In  the  ordinary  assembly  of  the  diet,  the  votes 
are  so  apportioned  as  to  make  only  seventeen  in  all :  this 
is  the  assembly  in  which  propositions  are  discussed, 
which  arc  decided  without  discussion  in  the  plenum. 
This  ordinary  diet  manages  the  general  affairs  of  the 
confederation.  Austria  presides  in  both  diets.  The  prin- 
cipal objects  of  the  confederation  are,  the  examination  of 
disputes  between  Its  members  ;  mutual  protection ;  re- 
ciprocal assistance  towards  securing  Internal  tranquillity  ; 
the  establishment  of  constitutions  of  estates  in  all  the 
states  ;  the  establishment  of  certain  central  courts  of 
appeal  ;  legal  equality  of  Christian  sects ;  an  international 
community  of  civil  rights  in  some  points  ;  and  finally,  the 
regulation  of  the  condition  of  mediatized  princes  and 
states.    See  Mkuutixation. 

CONFERENCE.  In  English  Parliamentary  usage, 
a  meeting  of  certain  delegated  members  of  the  two  houses 
to  discuss  the  provisions  of  a  bill  respecting- which  there 
1*  a  disagreement  between  them  ;  usually  on  the  subject 
of  amendments  Introduced  by  oue  and  rejected  by  the 
either.  The  principal  rules  relating  to  conferences  are, 
I .  That  a  conference  must  be  demanded  by  that  house 
which  is  in  possession  of  the  bill.  2.  It  is  the  privilege 
of  the  House  of  Lords  to  name  the  time  and  place  at 
which  the  conference  shall  be  h olden.  8.  The  house 
which  a»ks  the  conference  must  in  its  message  clearly 
express  the  subject  matter  respecting  which  it  is  to  be 
holden.  4.  It  is  usual  for  the  house  desiring  the  con- 
ference to  appoint  a  committee  to  draw  up  reasons  to  be 
offered  in  support  of  the  measure  which  the  house  has 
adopted.  These  reasons  are  communicated  by  its  ma- 
nagers (i.  <*.  delegates)  to  those  of  the  other  house ;  and 
it  is  irregular  for  any  member  to  go  beyond  these  reasons, 
or  to  speak  anything  except  by  way  of  introduction  to 
their  delivery.  6.  If  the  reasons  alleged  on  both  sides 
fail  in  producing  agreement  between  the  houses,  what 
is  termed  a  free  conference  is  demanded ;  unially  after 
two  conferences  have  been  bolden  without  effect.  In  a 
free  conference  the  managers  are  not  tied  down  to  follow 
a  particular  line  of  instructions  (although  they  may  have 
received  such  instructions  from  their  house),  but  may 
discuss  the  provisions  of  the  measure  in  a  more  liberal 
manner. 

Conference  has  also  been  the  frequent  denomination 
of  meetings  of  divines  for  ecclesiastical  purposes.  The  con- 
ferences of  Hampton  Court  (1604)  and  the  Savoy  (1660). 
between  clergy  of  the  church  of  England  and  Puritans 
and  Presbyterians,  are  well  known  in  English  history. 
The  annual  meetings  of  Weslcyan  preachers  are  styled 
conference*. 

CONFE'S8ION,  AURI'CULAR  (I. at.  auricula, far), 
is  accounted  by  the  church  of  Rome  part  of  the  sacrament 
of  penance.  It  must  be  made  to  a  priest,  who  is  under 
solemn  obligation  not  to  reveal  It;  and  must  be  of  every 
mortal  sin.    The  Roman  Catholic*  cite 


ol  scripture,  particularly  Matt.  ill.  6.,  Acts  xix.  and 
i  v.  16.,  as  indirectly  establishing  this  usage  ;  which, 


explicitly  the 
having  been* 


of  the  Catholic 
by  the  Pope. 


r,  as  an  authorised  practice  of  the  church,  does  not 
appear  to  be  older  than  about  A.n.  1215.  Confession  is 
nUo  prescribed  by  the  Greek  church.  Among  Protestants, 
the  Lutherans  for  some  time  retained  It ;  but  confession 
to  God  alone  is  recognised  In  our  church  a*  preparatory 
to  absolution.  (See  es^-dally  Bingham,  Orig  Led.  book 


CONFLICT  OF  LAWS. 

council  of  Trent,  a*  containing  a  complete  exposition,  ac- 
companied by  an  elaborate  defence,  of  their  opinion*  ; 
2.  To  the  Creed  of  Pius  IV.,  published  in  1564,  which 
begins  with  a  statement  of  the  Nicene  cree 
to  declare  briefly 
the  " 
faith 
is 

The  most  authentic  symbol  of  the  Greek  church  is 
which  was  drawn  up  in  164'i  by  Mogila.  the  metropolitan 
of  Klow.  It  was  approved  with  great  solemnity  by  the 
patriarchs  and  principal  clergy  of  that  communion. 

The  reformed  churches  have  in  almost  all  cases  drawn 
up  summaries  of  their  peculiar  tenet*,  and  require  their 
ministers  to  express  their  assent  to  them.  The  church 
of  England  requires  subscription  upon  ordination  to  the 
Thirty-nine  Article*,  and  the  three  article*  of  the  H'.th 
Canon  which  relate  to  the  supremacy  of  the  King,  Krc. 
The  Book  of  Common  Prayer  and  the  Homilies  are  also 
authorized  statements  of  the  doctrine  of  this  community. 

The  symbolic  books  of  the  Lutheran  church  are  nu- 
merous :  the  principal  are,  the  Confession  of  Aug»burgh, 
drawn  up  by  Melanchthon  In  1530 ;  the  ankles  of 
Smalcald  by  Luther  (1538) ;  the  Great  and  Little  Cate- 
chisms of  Luther  ( 1 539);  and  the  Form  of  Concord  ( 1 571* ). 
The  original  symbol  of  the  Scotch  church  is  called  the 
General  Confession  of  the  true  Christian  Faith,  which 
was  adopted  by  the  King  and  nation,  together  with  the 
Solemn  League  and  Covenant,  in  1581.  A  second  was 
drawn  up  in  1660  by  some  of  the  principal  minister*,  in 
consequence  of  an  order  in  parliament  for  that  purpose. 
The  Confession  of  the  Westminster  Assembly  (in  1643> 
was  declared  In  IG'tO  by  an  art  "i  parliament  to  !*•  ihu 
national  standard  of  faith  in  Scotland. 

In  this  country  the  imposition  of  formularies  for  sub- 
scription which  are  conceived  in  other  than  the  words  of 
scripture  has  frequently  been  made  a  ground  of  dissent 
and  separation  from  the  English  church.  The 
byteriaus  also  and  Independent*  have  suffered 
secessions  upon  this  ground,  which  is  maintained  as  a 
clear  deduction  from  the  Protestant  principle  of  the  right 
of  private  interpretation.  It  mav  be  answered,  that  a 
church,  like  ths  Romish,  which  forbid*  private  inter- 
pretatiou,  might  reasonably  enough  express  it*  belief  in 
the  word*  of  i 
would  be 
church,  on  lu< 
the  Bible  to  make  itself 
native  must  be  between  a  confession  of  this  nature  and 
none  at  all ;  and  the  impracticability  of  the  latter  course 
has  been  shown  by  the  experience  of  several  minor  sects 
in  this  country  and  elsewhere. 

CO'NFESSOR.  (In  Greek.  WayvTsc.)  In  Eccle- 
siastical History,  the  title  given  to  those  who  have  under- 
gone persecution  for  Christianity  short  of  death.  They 
were  peculiarly  honoured  in  the  primitive  church,  to- 
gether with  the  memory  of  those  who  had  actually  dif- 
fered ( martyrs).  Cyprian,  Epist.  37.  (See  Gieseler'M 
Eccl.  Hist.  1st  Period,  2nd  Division,  ch.  3.) 

CONFIGURATION.  In  Astronomy,  denote*  the  po- 
sition which  the  planets  occupy  relatively  to  each  other. 

CONFIRMATION.  The  laying  on  of  hands  by  tho 
bishop,  for  the  conferring  of  the  grace  of  the  Holy  Spirit; 
a  rite  by  which  a  person  arrived  at  years  of  discretion 
takes  upon  himscli  the  performance  of  the  baptismal  vow 
made  for  him  by  his  sponsors.  This  ceremony  is  derived 
from  the  practice  of  the  Apostles,  of  whom  we  read  (Acta, 
Mil.  16.  xix.  16.)  that  after  certain  disciples  at  Samaria 
and  Enhesus  had  been  baptized,  they  laid  their  hands 
upon  them,  and  the  Holy  Ghost  came  upon  them.  The 
descent  of  the  Holy  Ghost  upon  the  Apostles  themselves 
on  the  day  of  Pentecost  I*  considered  alio  as  an  examplo 
of  confirmation  succeeding  baptism.  In  the  early  ages 
this  ceremony  seems  to  have  been  accompanied  very 
generally  with  the  unction  of  the  forehead.  This  ce- 
remony u  retained  by  the  Roman  Catholic*,  who  i 
confirmation  a  sacrament. 

CONFLICT  OF  LAWS.  The  opposition 
the  municipal  laws  of  different  countries,  in  the  ca*e  of  an 
individual  who  may  have  acquired  rights  or  become  sub- 
ject to  dutie*  within  the  limit*  of  more  than  one  state.  In 
the  language  of  Mr.Burge  i  Colonial  and 
1.5.).  »  the  right  or  claim  which  is  in  cont 


of  which  in  iu 
iat  t 
the 


a  judicial  tribunal  may  present  a  conflict  between  the 
laws  of  the  country  In  which  he  was  born,  or  had  a  domi- 
cile, or  had  taken  up  a  temporary  residence,  or  in  which 
his  property,  the  subject  of  the  claim,  was  situated,  or  in 
which  the  act,  instrument,  or  testament  on  which  the 
claim  is  founded  was  executed,  or  in  which  the  contest- 
ation takes  place.  In  this  conflict  of  law*  it  becomes  an 
xvlli.  c.  4.)  ^important  branch  of  jurisprudence  to  ascertain  which 

CONFESSION  OF  FAITH.  A  formulary  setting  should  be  selected,  and  the  principles  on  which  the  se- 
forth  the  opinion*  held  by  a  religion*  community.  The  lection  i*  to  be  made."  The  following  are  among  the 
most  important  documents  of  this  nature  published  prior  principal  works  on  this  subject  :  —  liodeiuiurg  on  the  Con- 
to  the  Reformation  are  the  Apostles',  the  Nicene.  ana  the  I  flict  of  Statutes,  an  Essay  appended  to  his  treatise  lie 
A thanaslan  creeds.  (See  these  arts.)  Since  that  period  \  Jure  Conjugum  ;  Itortius,  lie  Collisionc  l.egwn  ;  h'oul- 
thcRomanlst*  refer,  I  .To  the  decrees  and  catechism  of  the  lenois,  Dc  la  Pcnonnatitc  etdela  RialiU  des  Lois  ;  the 
270  1 
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CONFLUENT. 

la«v»n  judge  Story's  treatise  on  the  Conflict  of  Laws  I 
*"d  tin*  atwve  cited  work  of  Mr.  Burgc,  Commentary  t  on  \ 
■  »'  Foreign  Imvi  ecneraiiu,  in  tkcir  Conflict 

rrt  «"*  ^  L™  q/  /.ffanrf.  4  vols.8vo. 


L<wi.  J>5J7 

CONFLUENT.   (Lat.  conflueni.  flowing  together.) 
tiasia*  together.   Applied  to  eruptive  diseases  in  which 
'  ';•!.!. pi.-,  <>r  p.j-tuli»  .ire  not  dct.u  lieil,  but  so  numerous 
« So  form  confluent  patches,  or  even  to  cover  the  whole 
i^face  of  the  body  ;  hem  e  the  term  confluent  smalt.pox. 
COVFO'RMITY.  OCCASIONAL.   The  partlcipa- 
•      m  a:i>  of  the  observances  ( more  |>  irtn  ul.iriy 
ttrrxnenij )  of  a  church  from  which  he  dissents.  Much 
«!Jtn»Ter*y  existed  amonjf  the  English  Dissenters,  cspe- 
c-iflf  in  the  reign  of  Queen  Anne,  with  respect  to  the 
U»fala»n»  of  occasional  conformity. 

COSGE'.  (Fr.)  In  Architecture  the  name  aort  of 
noolding  as  the  echinus  or  quarter-round  ;  also  a  term 
used  for  the  caret  to  ;  the  former  being  called  the  swelling 
tuase.  the,  latter  the  hollow  con  ire. 

CONGE'  DEL  I  RE.  (Fr.  leaee  to  choose.)  The  king's 
■^-it  l'c»"i -»  to  tiif  de.vi  and  chapter  to  choose  .1  huhop 
is  the  time  of  vacancy  of  the  see  ;  a  mere  formal  pro- 


CONGENERS 
CONGE'STION.    When  there  Is  an 
>  of  blood  in 


of  any  part  of 


suffer 
of  the 


j  »*J  ivm  vise       vwiijt})  v^iui'ni 

into  notice  Jn  1557.  under 
re  at  a  later  period  led  by 


i  the  functions  of 

.•  it  induces  a 
4  "the  part  affected,  which  when  once  established 
of  removal.  Congestion  of  ihe  brain,  liver,  or 
fengi  is  *  frequent  effect  of  fevers,  though  generally  con- 
sequent upon  a  previous  morbid  condition  of  the  organs. 

CONGLO'MKRATE.  (Lat.  conglomero,  /  keep 
Hctkrr.)  In  Anatomy,  glands  which  are  made  up  of 
■-u-iT  small  glands,  the  ducts  of  which  unite  Into  one,  as 
ti<  salivary  glands,  are  so  called.  In  Botany,  the  term 
"  rolled  to  flowers  closely  compacted  upon  one  footstalk. 

Cn^LOMCRATK.    In  Geology,  a  rock  composed  of 
x<>lrs  cemented  together  by  another  mtne 
either  calcareous,  silicious,  or  argillaceous. 

CONGHEGA'TION.   (Lat.  congrcgo.  from  con,  to- 
l**er,  and  grex,  a  flock.)  At  Oxford  and  Cambridge  the 
Bieinbiy  of  masters  and  doctors  is  so  called,  in  which  the 
aginary  business  of  giving  degrees,  &c.  is  transacted. 
Congregation.   In  Ecclesiastical  language,  properly 
u  usembly  of  the  people  for  the  purpose  of  divine 
»  *ihip     Companies  of  religious  pontons,  forming  sub- 
i  visions  of  monastic  orders,  are  styled  in  the  church  of 
"  >me  congregations.  For  an  account  of  the  congregations 
r'f  cardinals  at  Rome,  a  species  of  committees  for  the 
nittion  of  business  of  the  see  oi  Rome,  see  Enc. 
■'■  >.'/:••'/.  art      Congregation."    The"  Congregation  of 
S*e  Lord  "  was  an  appellation  assumed  by  the  first  Scotch 
Presbyterian    Dissenters,  in  contradistinction  to  the 
(  hurch  of  England,  which  they  styled  the  "  Congregation 
f. Saun."    They  first  ca 
the  Duke  of  Argyle.and 
John  Knox. 

CO'NGREGA'TIONALl'STS.  A  sect  of  Protestant 
Dissenters,  who  arose  In  this  country  as  early  as  the 
r-  'cn  of  Queen  Eliiabeth,  when  Robert  Brown  main- 
tained that  every  society  of  Christians  meeting  in  one 
Place  for  religious  worship  under  its  own  laws  and  minis- 
ters formed  a  legitimate  and  Independent  congregation. 
The  Congregationalism  have  been  called  from  their 
\2UD<i"'  Brownists,  and  In  later  times  Independents. 

a  powerful  body  in  England,  and  are  very  nu- 
in  America.  Each  congregation  appoints  its  own 
by  vote,  and  can  remove  them  at  pleasure,  and 
them  to  the  rank  of  laymen.  They  believe  In 
'  ••  rrinity,  predestination,  total  depravity,  parti,  ular  re- 
a<-mption,  effectual  grace  and  final  perseverance ;  and 
taaintain  that  every  congregation  or  visible  saints  fur- 
nuhed  with  a  pastor  is  under  no  other  eccleslasticalju- 
nuliction  whatever.  (See  Nettle's  Hut.  Puritans.)  The 
number  of  Independent  congregations  in  England  and 
Wa]e»  waj  gtated  in  1*36  to  he  about  I  MO.  ( J/'  Cuiioch's 
Stattttiral  Account  erf  the  Br.  Empire.) 

CO*NGRESS.  (Lat.  congredior,  /  go  together.)  In 
» "lities,  a  meeting  of  the  sovereigns  of  states,  or  their 
•"•'pffsentatives,  for  the  purpose  of  arranging  international 
matters.  The  first  general  European  congress  was  after 
the  conclusion  of  the  thirty  years'  war  in  Germany,  at 
Munster  and  Osnabrikk.  1648,  which  was  followed  by  the 

K»cc  of  Westphalia.  Remarkable  general  congresses 
*e  been  —  I .  of  the  Pyrenees,  1659 ;  2.  of  Alx-la-Cha- 
Hie,  IG64;  3.  Nimoguen,  1676;  4.  Ryswick,  1607;  5. 
J  trecht.  1713  ;  6.  Aix-la-Chapelle,  I74H  ;  7.  Teschen, 
779 ;  h.  pari,,  17* ;  9.  Versailles.  1785  ;  10.  the  Hague. 
T»;  II.RasUdt,  1797;  12.  Erfurt,  1808;  13.  Vienna, 
«|4.  concluded  at  Paris.  1815  ;  14.  Alx-la-Chapelle. 
l!a J  1&"  Tr0pP*U' 1820  '  ,6'  W**"*.  1821 ;  17.  Verona, 

Coscaws  Is  also  the  title  of  the  national  legislature  of 
►  of  America.  It  consists  of  a  house  of  re- 

171 


CONIC  SECTIONS. 

presen  tat  Ives,  and  of  a  senate.  The  former  is  composed  of 
members  chosen  every  second  year.  The  qualification  of 
electors  is  the  same  with  that  required  in  their  respective 
states  for  electors  to  the  lower  house  in  the  state  legis- 
lature. The  number  of  representatives  is  apportioned 
according  to  the  population  of  each  state,  and  is  altered 
every  ten  years,  when  the  census  is  taken  by  authority. 
In  making  this  estimate,  the  slave  population  is  reckoned 
only  at  three  fifths  of  its  amount.  Tnere  cannot  be  more 
than  one  representative  for  30.000  free  persons.  The 
senate  is  composed  of  two  members  from  each  state  :  the 
senators  are  chosen  for  six  years  by  the  legislature  of  the 
state.  The  house  of  representatives  chooses  its  own 
•Maker :  the  vice-president  of  the  United  States  Is,  ex 
officio,  president  of  the  senate.  Bills  for  revenue  pur- 
poses must  originate  In  the  house  of  representatives  ;  but 
are  liable  to  the  proposal  of  amendments  by  the  senate. 
The  senate  has  the  sole  power  of  trying  impeachments  ; 
but  can  only  convict  by  a  majority  of  two  thirds  of  the 
members  present,  and  its  sentence  extends  only  to  re- 
moval from  office  and  incapacitation  for  holding  it.  The 
regular  meeting  of  congress  Is  on  the  first  Monday  in 
December  annually.  Every  bill  which  passes  the  two 
houses  Is  sent  to  the  president  for  approval  or 
proval :  In  the  latter  case,  he  returns  It.  with  his  i 
to  the  house  In  which  it  originated  :  if,  on 
tlon,  it  is  passed  again  by  a  majority  of  two  thirds  in  i 
house,  it  becomes  law.   The  powers  of  congj 

of  the 


by 

CO'STlC  SE'CTlONS.  In  Geometry,  lines  formed  by 
the  intersections  of  a  plane  with  the  surface  of  a  cone, 
which  assume  different  forms,  and  acquire  different  pro- 
perties, according  to  the  different  positions  of  the  piano 
In  respect  of  the  axis  of  the  cone.  There  are  fire 
species :  — 

f  the  cond  be  cut  by  a  plan e^passing  through  its 


conical  super- 
lu 


vertex,  the  common  intersection 
flcies  and  the  plane  will  be  two  i 
the  vertex. 

2.  If  the  intersecting  plane  be  parallel  to  the  base,  or, 
in  the  case  of  the  oblique  or  scalene  cone,  if  it  be  so  situ- 
ated as  to  cut  off  from  the  vertex  a  cone  similar  to  the 
original  cone,  the  section  will  be  a  circle. 

3.  If  the  Intersecting  plane  be  parallel  to  a  plane  which 
touches  the  cone,  the  section  w  ill  be  a  parabola. 

4.  If  the  Intersecting  plane  pass  through  both  sides 
of  the  cone,  and  is  neither  parallel  to  tne  base  nor  to 
the  plane  of  a  subcontrary  section,  the  section  will  be  an 
ellipse. 

5.  If  the  Intersecting  plane  have  such  a  position  that, 
when  produced,  It  meets  the  opposite  cone,  the  section  is 
a  hvperbola. 

These  five  are  the  only  lines  which  can  be  formed  by 
the  common  intersection  of  a  plane  and  the  surface  of  a 
cone,  and  they  all  equally  arise  from  that  intersection  ; 
but  as  the  straight  line  and  the  circle  form  the  peculiar 
subject  of  elementary  geometry,  their  properties  are  usu- 
ally treated  apart ;  and  the  three  last,  namely,  the  para- 
bola, the  ellipse,  and  the  hyperbola,  considered  as  the 
curves  especially  designated  by  the  term  Conic  Sections. 

and  dlstinctivepropcrties  of  the 


this  mode  of  generation. 
Let  V  A  C  B  be  the 
and  C  D  E  the 


by  a  plane 
parallel  to  the  plane 
which  touches  the  cone 
In  the  line  VA  ;  then, 
by  the  definition,  CED 
is  a  parabola.  Now  let 
P  Q  be  the  intersection 
of  the  plane  which 
touches  the  cone  in 
V  A  with  the  plane  of 
the  base  A  C  B ;  then 
P  Q  being  a  tangent  to 
the  circle  A  C  B  D,  is  perpendicular  to  A  B,  the  diameter 
of  that  circle,  and  consequently  C  D,  which  is  parallel  to 
P  Q,  is  also  perpendicular  to  A  B ;  therefore  C  F  is 
equal  to  F  D.  In  F  E  take  any  point  G,  through  which 
let  there  pass  a  plane  II  L  K,  parallel  to  the  base  A  C  H, 
Intersecting  the  plane  C  E  D  in  the  straight  line  L  G  M  ; 
then  L  M  will  be  parallel  to  C  D,  and  perpendicular  to 
II  K ,  and  L  G  equal  to  O  M.  We  have  therefore,  from 
the  property  of  the  circle.  C  F>  =  A  F  ■  F  B.  and  L  G*  zz 
H  G '  G  K  i  therefore  since  by  reason  of  the  parallels 
V  A  and  E  F  the  line  A  F  is  equal  H  G,  C  F»  :  L  G» 
::FB.GK.  But  FB:GK::EF:EG;  therefore 
C  F*  :  L  G*  :  :  E  F  :  E  G  ;  consequently,  since  C  F  and 
E  F  arc  constant  quantities,  the  ratio  of  L  G»  to  EG  (or 
of  L  M*  to  E  G)  is  constant ;  whence  wo  infer  that  In 
the  parabola  the  square  of  any  ordinate  L  G  is  equal  to 
the  rectangle  of  the  corresponding  absciss  E  G  into  a 
constant  quantity^   From  this  all  the  other  | 


the  curve  may 


It  is  in  fact 
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CONIC  SECTIONS. 


For  the  ellipse  and  hyperbola,  let  E  M  F  L  he  the 
;  through  V  draw  a  plane  parallel  to  E  M  F  L,  and 


i» 


let  P  Q  be  It*  Intersection  with 
Through  C,  the  centre  of  the  bas< 

lar  to  P 


the  plane  of  the  base. 
!,  draw  C  S  perpendieu- 
Q,  meeting  the  base  in 
AandB.  I/Ct  E  F  be  the  inter- 
section of  the  plane  ELM  with 
the  plane  A  V  It,  which  passes 
through  the  axis  of  the  cone 
and  in  E  F  take  any  point  G, 
through  which  let  a  plane 
H  M  K  I.  bn  drawn  parallel  to 
the  plane  of  the  base,  the  line 
1.  M  bring  Its  intersection  with 
the  plane  ELM.  Lastly 
through  the  points  E  and  F 
let  E  N  and  F  O  be  drawn, 
meeting  the  opposite  sides  of 
the  cone  in  N  and  ().  Because 
of  the  similar  triangles,  we 
have  E  G  :  G  K  :  :  E  F  :  F  (), 
and    F  G  :  G  H  :  :  F  E  :  E  N, 

therefore  E  G-  G  F  :  GKGH  :  :  EF»:  FOEN 
Now  E  F*  and  the  rectangle  F  O  •  E  N  are  constant 
quantities,  independent  of  the  position  of  the  point  G  ; 
and  GK*GM-GLS  (LM  being  parallel  to  V  Q,  and 
therefore  perpendicular  toil  K);  consequently  the  rec- 
E  G  •  G  F  Is  to  the  square  of  G  L  in  a  constant 
This  property  furnishes  an  equation  to  the  ellipse 


tangle 
ratio. 


furnishes  an  equation  to  the  i 
which  all  the  properties  of 
li.    See  Ellipse  and  IlvrEan 


The  mutual  relations  of  all  the  curves  to  each  other 
may  be  rendered  sensible  by  supposing  the  plane  V  P  Q 
to  revolve  about  an  axis  passing  through  V  parallel  to 
P  Q.  and  the  intersecting  plane  E  M  L  to  accompany  it 
in  its  revolution,  always  maintaining  its  parallelism 
Suppose  the  revolution  to  commence  when  the  plane 
V  P  Q  is  parallel  to  the  haw  ;  In  this  position  the  Inter- 
section  of  the  cone  with  E  MI.  i  a  circle.    When  V  P  Q 
changes  Its  position,  and  becomes  inclined  to  the  plane  of 
the  base,  the  section  E  M  F  L  C/Jfc.  2.)  becomes  an  el- 
lipse.  As  th*  plane  V  P  I)  continues  to  revolve,  the 
ellipse  becomes  more  and  more  elongated,  till  at  length 
P  Q  touches  the  plane  of  the  base  <Jie.  1.),  when  the 
curve,  Instead  of  returning  into  Itself,  exhibits  two 
infinite  branches,  and  passes  Into  the  parabola.    The  re- 
volution continuing,  the  line  P  Q  falls  within  the  base  of 
the  cone  (Jig.  3.) ;  the  section  E  M  L  still  presents  in- 
finite branches,  but  Its  axis  E  G  now  meets  the  opposite 
cone  in  F,  the  vertex  of  another  section  entirely  similar 
and  equal  to  E  M  L ;  whence  the  hyperbola  has  two 
pairs  of  branches,  which,  from  the  opposite  cones,  are 
called  opposite  hyperbolas.  Suppose  that  in  this  position 
(while  P  Q  falls  within  the  base)  the  distance  between 
the  two  planes  V  P  Q  and  E  M  L  is  diminished  ;  as  the 
distance  diminishes  the  curvature  of  the  hyperbolic 
branches  will  also  diminish  ;  and  w  hen  the  distance  va- 
nishes the  curvature  vanishes,  and  the  two  branches  pass 
into  a  system  of  two  straight  lines  intersecting  each  other 
in  the  apex  of  the  rone. 

The  sections  of  the  cone  were  first  studied  by  the  geo- 
metricians of  the  school  of  Plato.  They  admitted,  bow- 
ever,  only  the  right  cone  into  their  geometry  ;  and  they 
supposed  the  section  to  be  formed  by  a  plane  perpen- 
dicular to  its  side.  Consequently  the  three  sections  were 
formed  from  three  different  cones,  the  angles  at  the  vertex 
being  right,  acute,  or  obtuse.  The  parabola  was  pro- 
duced from  a  right-angled  cone,  the  ellipse  from  an  acute- 
angled  cone,  and  the  hyperbola  from  an  obtuse  cone. 
Apollonius  of  Perga,  according  to  Eutoclus,  was  the  first 
who  showed  that  the  three  sections  may  be  obtained  from 
every  cone,  whether  right  or  oblique,  and  w  hatever  the 
the  angle  of  Its  apex,  the  species  of  the  curve  depending 
on  the  different  Inclinations  of  the  plane  of  the  section  to 
the  cone  Itself.  It  has,  however,  been  established  that 
Archimedes,  who  flourished  about  forty  years  prior  to 
Apollonius,  was  acquainted  with  the  fact  that  the  three 
sections  may  be  derived  from  the  same  cone.  Pappus,  in 
his  Mathematical  Collections,  ascribes  to  Apollonius  the 
by  which  the  three  sections  are  designated  :  the 
r,  occurs  In  the  writings  of  Archl- 


first  noticed  as  rc- 
of  the  cone,  they  still  decidedly 


belong  to  plane  geometry ;  and  their  genesis  may  be 
defined,  and  all  their  properties  Investigated,  without 
having  any  reference  whatever  to  the  solid.  Accordingly 
many  geometers,  In  modern  times,  have  treated  the 
curves  as  generated  by  the  motion  of  points  on  a  plane  ; 
and  this  method  has  undoubtedly  the  advantage  of  re- 
lieving the  student  from  the  difficulty  of  conceiving  the 
positions  and  intersections  of  different  planes,  and  follow- 
ing out  the  relations  of  the  lines  drawn  on  them,  w  hich 
become  so  complicated  when  represented  on  the  same 
surface.  Dr.  Wallis  of  Oxford,  and  the  celebrated  l)e 
Witt,  seem  to  have  been  the  first  w  ho  adopted  this  me- 
thod, which  has  been  followed  by  Dechales,  De 
Hire,  Boscovich,  Dr.  Simson,  and  many  others.  The 
ancient  mode  of  defining  them  from  the  sections  of  the 
cone  is  seldom  adopted  in  the  recent  treatises. 

Various  definitions  of  the  curves  in  piano  have  been 
proposed.    The  parabola  is  usually  defined  from  this 
property,  that  the  distance  of  any  point  in  the  curve  from 
the  focus  is  the  same  as  its  distance  from  the  directrix. 
For  the  ellipse  and  hyperbola  the  property  which  has 
been  most  generally  assumed  as  the  definition  is,  that  if  any 
point  be  taken  in  the  curve,  and  straight  lines  be  drawn 
from  it  to  the  two  foci,  the  sum  of  those  lines  In  the  case 
of  the  ellipse,  and  their  difference  In  the  case  of  the  hy- 
perbola, is  a  constant  quantity.    This  property  seem*  to 
nave  been  chosen  rather  froth  considerations  resi»ecting> 
the  facility  of  the  description  of  the  curves  by  mechanical 
means,  than  from  any  peculiar  advantage  which  it  affords 
for  the  investigation  of  their  other  propertie  s.    It  does 
not  Indicate  the  relationship  of  the  three  curves,  anil  is 
In  fact  not  applicable  to  the  parabola,  which  has  only  one 
focus.    On  this  account  Boscovich  selected  a  i»roj>ertv 
which  gives  a  definition  applicable  alike  to  all  the  three 
sections,  and  from  which  tlie  general  properties  common 
to  all  of  them  are  established  by  the  same  demonstration. 
It  Is  this  —  a  point  and  a  straight  line  being  given  bv 
position  on  a  plane,  another  point  which  moves  in  such  a 
manner  In  the  same  plane  that  its  distance  from  the 
given  point  has  to  its  distance  from  the  given  straight 
line  a  constant  ratio,  describes  a  conic  section.  When 
the  constant  ratio  is  a  ratio  of  equality,  the  curve  traced 
out  by  the  moving  point  is  a  parabola  ;  when  a  ratio  of 
minority  the  curve  Is  an  ellipse,  and  when  a  ratio  of 
majority  an  hyperlK>la.   This  general  definition  of  the 
ic  sections  has  also  been  adopted  by  Thomas  Newton, 
Walker  of  Nottingham,  and  Professor  Leslie,  in  their 
respective  treatises. 

The  different  properties  of  the  conic  sections  may  also 
be  investigated  by  the  modern  algebraic  analysis  ;  and  as 
all  the  curves  are  derived  from  the  same  cone,  so  all 
their  equations  arc  included  in  one  general  equation,  of 
the  second  degree,  between  two  variables.  The  equation 
of  the  second  degree  between  the  two  variables  x  and  y. 
in  its  most  general  form,  is 

A +  B  xy  +  C     +  Dy  +  E  x  +  F  «  O, 

which,  by  assigning  certain  values  to  the  constant  coeffi- 
cients A,  B,  C,  D,  E,  F,  or  assuming  certain  relations  to 
exist  among  them,  becomes  the  equation  of  an  ellipse,  an 
hyperbola,  a  parabola,  a  circle,  or  that  of  a  system  of  two 
straight  lines  ;  and  it  may  he  demonstrated  that  whatever 
be  the  values  of  the  coefficients.  It  can  only  express  one 
or  other  of  those  curves.  See  Hiot'i  F.mat  de  diametric 
Analytique ;  I lainitton'M  Analytical  System  qf  the  Cunic 
Sections  ;  or  the  Traitf  Analytiquc  de*  Sections  dmiqws, 
gfc.  by  the  Marquis  de  I'Hopital. 

The  conic  sections  have  acquired  a  remarkable  in- 
terest In  modern  times  on  account  of  their  use  In  natural 
philosophy  and  astronomy.  A  body  projected  in  spaee, 
and  urged  by  a  central  force  which  varies  Inversely  ass 
the  square  of  the  distance,  must  describe  a  conic  section  ; 
and  ail  the  planets  move  In  ellipses  about  the  sun.  The 
knowledge  of  the  properties  of  the  ellipse  doubtlessly  fa- 
cilitated the  discovery  of  the  true  nature  of  the  planetary 
orbit-.  :  and  hence  it  has  been  said,  with  some  appear- 
ance of  truth,  that  to  the  seemingly  barren  speculations 
of  the  Greeks  relative  to  the  sections  of  the  cone  we  are 
Indebted  for  the  sublime  theories  of  Kepler  and  Newton. 
A  considerable  number  of  the  most  Interesting  properties 
of  the  curves  are  demonstrated  in  the  first  Book  of  the 
Prhwrpia,  where  Newton  has  considered  the  method  of 
solving  this  problem  —  Straight  lines  and  points  being' 
given  by  position  on  a  plane,  to  describe  a  conic  section 
which  shall  pan  through  the  given  points  and  touch  the 
given  straight  lines. 

Treatises  on  the  conic  sections  arc  exceedingly  nume- 
rous ;  in  fact  there  Is  no  part  of  the  mathematics  which 
has  been  more  studied  by  geometricians,  both  ancient  and 
modern,  than  the  properties  of  these  curves.  To  the 
ancients  they  furnished  an  excellent  field  for  the  e\erels0 
of  their  elegant  geometrical  analysis  ;  and  the  i 
cult  investigations  of  series  for  their 
rectification  have  given  occasion  to  some  of  the 
elegant  applications  of  the  modem  calculus.  The  fid- 
lowing  are  some  of  the  principal  geometrical  treatises  — 
Ajtollonii  Pcrsxi  Conicotum  Libri  Oclo,  Ac,  Oxford, 
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1710.  by  Dr.  Halley  ;  Vlviani'a  two  works  —  I.  Dt 
Maximia  et  Minimis  Geometrica  Divfnaiio,  2.  De  Loci's 
Sottdls  Secvmta  Dirmatio  Gcometrica  ;  De  Ia  Hire's  Sec- 
Cvniar,  Pari*.  ICW ;  Hamilton,  lie  Sectionibus 
Tract  at  ta  Geotnetricvs,  Dublin.  17"*4 ;  Sanson's 
r,  in  Latin  and  English  ;  Robertson's  ditto  ;  A  short 
the  Conic  Sections,  by  the  Rev.  T.  Newton, 
1794;  Walker's  Treatise,  London.  1794  ; 
L*U,e  s  treatise  on  Lines  of  the  Second  Order  ;  A 
tricot  Treatise  on  the  Conic  Sections  by  ~ 


Edintmrnh,  1*<37,  tic.  Alc. 

CONl'DIA.  (Gr.  smu,  dust.)  A  term  sometimes 
used  in  describing  licbena.  to  denote  the  bodies  which 
constitute  tbe  powdery  matter  called  soredia,  lying  upon 
the  surface  of  the  thafli.    By  other*  they  are  called  the 

CONl'FER.E.   (Lat.)    In  Botany,  a  natural  order  of 
resccnt  or  shrubby  Gymnosperm*,  inhabiting  most 
of  the  world,  and  usually  both  resinous  and  ever- 
•gani  ration  was.  for  a  long  period, 
until  Brown  di»oovered  that  the 


little 

of  the  entire  order  are  naked.  No  other  rare  of 
plants  can  be  named  of  more  importance  to  mankind 
t:>at»  th.«  —  t'r-t.  for  their  resinou.-.  m-<  rctioti!,,  as  turpen- 
tine, pitch,  Canada  balsam.  Ac. ;  and  secondly,  for  their 
timber,  which  ia  used  under  the  names  of  fir,  nine,  deal, 
cedar,  sandarach,  and  many  others.  All  the  kinds  of  II r, 
cedar,  juniper,  pine,  savin,  cypress,  and  arbor  vitas, 
are  species  of  genera  belonging  to  this  order,  which 
appears  from  geological  evidence  to  have  existed  in  great 
itbur.rUrw  »•  anion*  the  i  arliest  vegetation  Uiat .  lotheti  the 
surface  of  our  planet. 

CONIRO'STERS,  Conirostres.  (Lat.  comm. a  cone, 
a; id  r-i-trum.  a  heat.)  A  tribe  of  Insessoriai  birds 
or  perchers,  including  those  which  have  a  thick  robust 
conical  beak,  a*  the  crows  and  finches. 

CON  I  sTE'RIUM.  (Gr  i  ii  iriejsji  )  In  Ancient  Ar- 
chitecture, a  room  in  the  gymnasium  and  palsrstra, 
wherein  tbe  wrestlers,  having  been  anointed  with  oil, 
*it©  sprinkled  over  with  dust,  that  they  might  lay  firmer 
hold  of  their  antagonists. 

CtyNITE.   (Gr.  ss-h,  powder.)    A  siliclotia  carbo- 
B*t*  of  lime,  found  associated  with 
form  of  a  white  powder 

CONJOINT  DEGREES.  In  Music,  a  term  used  of 
two  or  more  notes  which  immediately  follow  each  other 
ia  the  order  of  the  scale. 

CONJOINT  TETRACHORDS.  In  Music,  two  tc- 
trachords  or  fourths.  In  which  the  same  note  is  the  highest 
of  one  and.  the  lowest  of  the  other. 

CONJUGATION.  (Lat.)  In  Grammar,  Is  to  verbs 
« ri..r  :i,rlms>un  is  to  substantives  the  sum  total  of  the 
inflexions  which  they  admit,  corresponding  to  the  various 
circumstances  of  time  or  mood  under  which  an  action  is 
conceived  to  take  place. 

CONJUNCTION.  In  Grammar,  that  part  of  speech 
which  expresses  the  relation  of  propositions  or  judgments 
to  each  other.   See  Grammar. 

CONJUNCTIVE  MOOD.    That  modification  of 
the  verb  which  expresses  the  dependence  of  tbe  eveut 
intended  on  certain  conditions.   See  Grammar. 
CONNARA'CE.E.   (Connarus,  one  of  the  genera.) 

in 


Botany,  a  natural  order  of  shrubby  or  arborescent 
r^em  inhabiting  the  tropics,  and  only  distinguished 
:h  certainty  from  legnminosx  by  the  radicle  being 


•ONNI'VENT.  (Lat.connireo,  /  srinA.)  A  term 
used  figurative!/  by  botanists  in  describing  the  direction 
of  organs,  to  denote  a  gradual  inward  direction,  as  in 
manv  petals.    It  is  tbe  same  as  converging. 

In  Anatomy,  the  term  is  applied  to  those  valvular  folds 
of  tbe  lining  membrane  of  canals  which  are  so  disposes!  as 
to  retard,  while  at  tbe  same  time  they  permit,  and,  as  it 
were,  connive  at,  the  passage  of  the  contents  of  such  canals 
as  the  "  valvube  conniventcs  "  In  the  human  intestine. 

CO'NNOISSEU'R.  (Fr.  eonnoitre,  to  knew.)  In  the 
Fine  Arts,  one  who  is  versed  in  a  knowledge  of  the  fine 
arts.  His  qualifications  are  so  numerous,  that  very  few 
sound  connoisseurs  have  appeared  ;  and  in  nine  rases  out 
"f  t.  ii  t  .•  >•  come  under  thr  description  ol  ■  MlMUHWI 
Italian  author  of  being  "  conoscitori  senia  coguiziune." 

CONOHE'LIX.  A  genu*  of  shells,  intermediate  be- 
»een  ti  ■  I  cm,  ,.  and  /  .ut  <. 

CO'NOPS.  (Gr.  a*«s4,  a  gnat.)  A  Linnsran  genus 
of  Dipterous  insects,  characterized  by  having  an  elongated, 
slender,  pointed  proboscis.  It  is  at  present  subdivided 
into  tbe  genera  Bnccntes,  Prosena  atul  Stomoxus,  Mt/opa, 

Tatter 


Zodum,  and  {'unapt  proper  :  the  larva;  of  the  latter  sub- 
genus are  developed  within  the  abdominal  cavity  of  the 
b amble  bees,  and  other  llymenoptera. 

CONSCIENCE,  COURTS  OF,  and  of  REQUESTS, 
are  courts  for  the  recovery  of  small  debts.  The  juris- 
diction of  th<  v  co-.irt,  in  London  ami  otht  r  pLu  >i  .u  isi  i 


CONSISTORY. 

out  of  various  statutes,  beginning  with  1  J.  I.  c.  14.,  their 
original  appointment  having  been  by  order  In  council 
under  Henry  VIII.  The  jurisdiction  of  the  London 
Court  of  Conscience  Is  extended  by  39  A  40  G.  III.  c.  104. 
to  the  recovery  of  debts  not  exceeding  ft/.,  and  in  South- 
wark  and  many  other  places  by  subsequent  statutes. 

CONSCRIPT.  (Lat.  conscribo.  /  enroU  together 
irith  others.)  Patres  Conscript i,  or  Fathers  Conscript, 
A  title  of  the  Roman  senators ;  properly  of  those  who 
were  added  to  the  senate  subsequently  to  the  expulsion 
of  the  kings. 

CONSCRl'PTION.  The  compulsory  enrolment  of 
individuals  for  military  or  maritime  service,  take: 
the  population  at  large.  The  conscription,  in  the 
commonwealth,  was  made  not  by  lot.  but  by  arbitrary 
selection  by  the  consul*  from  among  the  bulk  of  the  ci- 
tizens when  a  levy  was  required.  Ir 
scription  was  established  during  the 
which  period  the  armies  of  that  country  had  been  re- 
cruited  by  voluntary  enlistment.  The  word  is  first  used 
In  a  haw  of  179H.  According  to  the  law  a*  at  present 
established,  all  citisens  are  liable  to  the  conscription  at 
the  age  of  twenty.  Each  arrondissement  has  its  contin- 
gent allotted  to  It  out  of  the  total  number  required  for  the 
service,  and  this  number  Is  filled  up  by  lot  from  the  youths 
liable  to  tbe  conscription.  There  are,  however,  various 
claim*  for  exemption  recognised  by  the  law.  The  legal 
duration  of  the  service  is  seven  years. 

CONSECRA'TION.  (Lat.  »acer,  holy.)  The  act 
of  setting  apart  a  person  or  thing  to  the  service  or 
worship  of  God  :  thus  a  newly  built  church  is  consecrated 
with  certain  ceremonies,  varying  in  different  communities. 
The  admission  of  a  bishop  to  his  office  is  called  his  con- 
secration. 

CONSE'NTIAN  GODS.  A  term  by  which  the  Latins 
dutinguished  their  twelve  chief  deities  —  Juno,  Vesta, 
Minerva,  Ceres,  Diana.  Venus,  Mars,  Mercury,  Jupiter, 
Neptune,  Vulcan,  and  Apollo.  The  origin  of  them 
deities  sras  Italian,  and  distinct  from  those  of  the  Greeks  ; 
but  as  the  literature  of  Rome  took  its  tone  and  colour 
from  Greece,  so  its  mythology  was  mixed  up  with  that  of 
the  latter  country,  those  deities  whose  functions  most 
resembled  each  other  being  confounded,  till  the  above 
names  became  regarded  as  nothing  more  than  the  Latin 
appellations  of  the  Greek  divinities. 

CONSERVATORY.  In  Horticulture,  ia  a  glazed 
structure,  in  which  exotic  trees  and  shrubs  are  grown  in 
a  bed  or  floor  of  soil.  It  is  distinguished  from  an 
orangery  by  its  having  a  glazed  roof,  while  that  of  the 
latter  is  opaque  ;  atul  from  a  greenhouse  by  the  plants 
being  planted  in  the  free  soil,  and  thus  growing  up  from 
the  floor,  while  in  the  greenhouse  the  plants  are  grown  In 
pots  placed  on  (helve*,  or  on  a  stage  or  series  of  shelves, 
rising  one  above  another.  Above  a  century  ago,  for  ex- 
ample, in  the  time  of  Evelyn,  the  term  conservatory  was 
applied  to  those  garden  buildings  now  called  orangeries, 
and  in  modern  horticulture  employed  only  for  the  pre- 
servation of  exotic  plants,  such  as  orange  trees,  Ac, 
which  are  In  a  dormant  state  during  winter.  The  green- 
house and  the  modern  conservatory  were  then  not  In  ex- 
They  are  exclusively  employed  for  the  pre. 
erf* plants  which  are  in  a  growing  state  during 
The  largest  conservatory  in  the  world,  at  the 
present  time  (IMl).  is  that  erected  at  Chatsworth  in 
Derbyshire,  for  palms  and  other  tropical  plants,  which 
covers  above  an  acre  of  ground,  and  is  sixty  feet  high. 
There  are  very  handsome  conservatories  for  (  ape  and 
Australian  plants  at  Alton  Towers,  and  other  plac*». 

CONSIDERATION.  In  Law.  is  the  material  cause 
of  a  contract,  without  which  it  is  not  binding  on  tho 
party.  Consideration  Is  said  to  be  either  expressed  or 
Implied.  An  express  consideration  is  where  the  motive 
or  inducement  of  the  parties  to  the  contract  is  distinctly 


distinctly 

declared  by  its  terms  ;  as  where  a  man  bargains  to  sell 
his  land  for  HMV.  It  is  Implied,  where  an  act  is  done,  or 
a  legal  demand  forborne,  at  the  request  of  another, 
without  an  express  stipulation  :  in  which  case,  the  law 
presumes  an  adequate  compensation  for  the  act  or  for- 
bearance to  have  been  the  Inducement  of  the  one  party, 
and  the  offer  of  the  other  ;  as  where  a  person  comes  to 
an  inn  and  makes  use  of  it,  intention  to  pay  for  tho 
accommodation  is  presumed.  Consideration  is  also  either 
"  valuable."  that  is,  for  money  or  an  equivalent ;  or  it  Is 
"  of  natural  affection."  certain  degrees  of  relationship 
affording  in  some  cases  sufficient  consideration  for  a  gift. 

CONSI'STORY.  (Lat.  consistoriuro,  said  to  have 
been  the  private  councillors  of  the  Roman  emperors.)  An 
assembly  of  ecclesiastical  persons  ;  also  certain  spiritual 
courts  are  so  called  which  arc  holden  by  the  bishops  in 
each  diocese.  At  Rome  the  consistory  denotes  the  ju- 
dicial court  constituted  by  the  college  of  cardinals  The 
representative  body  of  the  reformed  church  in  France  is 
styled  Consistory  ;  a  title  and  assembly  originates!  by 
Calvin.  There  is  now,  or  should  be,  according  to  law.  a 
consistory  for  every  G0(M  Protestant  souls,  consisting  of 
the  pastor  or  pastors,  and  from  6  to  12  elders.  The  con- 
sistory names  the  pastor.   Thero  are  now  88  reformed 
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CONSISTORY  COURT. 

consistories  In  Franco  (not  including  the  Lutheran 
churches). 

CONSI'STOKY  COURT.  The  chancellor  of  every 
archbishop  and  bishop  is  the  judge  of  this  court  it) 
England,  and  a  commissary  is  Appointed  for  places  re- 
mote from  the  consistory.  See  Ecclesiastical  Courts. 
CO'NSOLE.  (Ital.)  See  Ancones. 
CONSOLIDATED  FUND.  Down  to  1816,  the  ex- 
chequers  of  Great  Britain  and  Ireland  were  kept  separate, 
certain  portions  of  the  public  revenue  arising  In  each 
kingdom  being  especially  appropriated  to  the  discharge 
of  the  Interest  on  its  own  debts,  and  other  peculiar  pur- 
poses. But  on  January  5th,  1816,  the  separate  exche- 
quers were  consolidated  into  one  ;  and  an  act  was  at  the 
same  time  passed  consolidating  certain  portions  of  the 
Joint  revenue  of  Great  Britain  and  Ireland  into  one  fund, 
hence  called  the  Consolidated  Fund,  and  providing  lor 
its  indiscriminate  application  to  the  payment  of  the  public 
debts,  civil  lists,  and  other  specified  expenses  of  both 
kingdoms.  Some  portions  of  revenue  are  not  included 
In  this  fund  ;  but  it  embraces  by  far  the  largest  part  of 
the  public  income.  Thus,  in  1*38,  of  a  total  nett  income 
of  47.333,4tio/..  the  consolidated  fund  included  no  less 
than  44.144.43H/. :  the  expenditure  on  account  of  the 
peculiar  charges  to  be  defrayed  by  the  fund  during  the 
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year  amounted  to  31,742,91*/.,  leaving  a  surplus  of 
ia.40l.ft7W.  applicable  to  other  objects.    (Fairman  on 
,  7th  cd.  p.  1%. ;  Pari.  Paper,  No.  149.  Sesa. 

ruling  together.) 
sim  ult.iiieouil  v 


In  Music,  the  agreement  of  two 
produced,  the  one  grave  and  the  other 
CONSONANT.    See  Lettkh.  Vow  hi.. 
CO  N  SORDI'NI.   (Ital.)    In  Music,  a  direction  to 
perform  the  passage,  If  on  a  pianoforte,  with  the  dampers 
down,  or  on  a  violin  with  the  mute  on  ;  it  is  usually  written 
short,  C.  S. 

CONSPIRACY.  (Lat.  conspiratlo,  agreement.)  In 
Law.  is  in  tha  strictest  sense  an  agreement  of  two  or 
more  persons  falsely  to  indict  one,  or  procure  him  to  bo 
indicted,  for  felony  ;  who,  after  acquittal,  may  have  his 
writ  of  conspiracy.  In  a  more  general  sense,  many  spe- 
cies of  combinations  to  injure  another  arc  termed  con- 
spiracies ;  as  to  procure  one  to  bo  arrested,  to  defraud 
under  certain  circumstances,  \c.  Conspiracy  is  an  indict- 
able offence ;  and  two  at  least  of  the  persons  indicted 
must  be  found  guilty  to  produce  a  conviction,  as  other- 
wise the  offence  is  not  proved  against  any  one.  Com- 
bination* of  workmen  to  regulate  the  rate  of  wages, 
prior  to  the  6  G.  4.  c.  129.,  were  commmouly  termed 
conspiracies. 

CO'NSTABLE.  A  high  officer  in  the  monarchical 
establishments  of  the  middle  ages.  (I<at.  comes  stabuli, 
count  of  the  stable.)  In  France,  the  first  dignitary  under 
the  crown,  commander-in-chief  and  supreme  military 
iudge.  In  that  country  the  office  was  abolished  in  Ifi27, 
as  conferring  powers  too  dangerous  in  the  hands  of  a 
subject.  In  England  the  last  permanent  lord  high  con- 
stahle  was  Edward  Stafford,  Duke  of  Buckingham,  whose 
office  was  forfeited  to  the  crown  by  his  attainder  in  1522  ; 
since  which  time  it  has  only  been  occasionally  conferred 
on  particular  emergencies.  The  title  is  supposed  to 
have  originated  In  the  Lower  Empire.  (Ducangt;  (Host.) 

Constable.  A  constable  Is  an  officer  particularly 
charged  with  the  preservation  of  the  peace,  either  within 
the  hundred,  where  he  is  called  high  constable,  or  within 
the  parish  or  tithing,  where  he  Is  called  petty  constable, 
and  where  he  has  generally  superseded  the  tythlng-man. 
The  duties  of  the  high  constable  respecting  the  preserv- 
ation of  the  peace  are  now  merely  nominal ;  but  he  is 
•till  of  use  to  represent  the  hundred  In  certain  legal 
actions,  and  to  perform  certain  ministerial  offices  con- 
nected with  the  administration  of  justice,  as.  for  Instance, 
the  return  of  jurors,  which  originally  devolved  upon 
the  bailiff  of  the  hundred.  The  functions  of  petty  con- 
stable arc  still  of  great  and  daily  importance.  It  is  his 
business,  in  the  first  place,  to  interfere  upon  his  own 
authority,  and  if  necessary  by  apprehension  ofthe  offender, 
whenever  a  breach  of  the  peace  or  other  more  serious 
offence  U  committed  In  his  presence,  or  whenever  he  has 
sufficient  information  of  a  felony  ;  and,  in  the  next  place,  to 
execute  all  such  warrants  apparently  and  upon  the  face 
of  them  legal  as  shall  be  committed  to  his  hands  by 
competent  authorities.  He  has  a  right,  when  impeded  in 
the  execution  of  his  duty,  to  call  upon  bystanders  for 
assistance,  and  has  the  power  In  case-  of  sickness  or  dis- 
ability to  appoint  a  deputy  to  execute  warrants  in  his 
ntead.  Constables  were  anciently  appointed,  and  still 
might  legally  be  so,  by  the  jury  of  the  leet ;  but  high  con- 
stables are  now  appointed  either  at  quarter  sessions  or 
by  the  justices  of  the  hundred  out  of  sessions,  and  petty 
constables  are  annually  sworn  in  to  the  office  at  quarter 
sessions  for  each  parish  upon  presentment  of  the  vestry  ; 
and  the  person  so  presented  is  compellable  under  the 
penalty  of  line  and  imprisonment,  except  in  recognized 
cases  of  disability  or  exemption,  to  serve  the  office.  A 
special  constable  is  a  person  appointed  to  act  as  constable 


CONSTELLATION. 

upon  a  particular  occasion;  and  any  two  magistrates  have. 
In  case  either  of  actual  or  apprehended  riot,  the  power  of 
calling  upon  all  |>ersons  who  would  be  liable  to  serve  as 
petty  constable*  to  act  as  special  constables,  and  their 
refusal  is  punishable  in  the  same  manner  as  in  the  case 
of  the  former  office.  Constables  are  frequently  appointed 
in  pursuance  of  particular  acts  of  parliament,  as  the 
police  constables  in  London.  (Burti't  Justice,  tit. 
'•Constable;"  finer' '$  Abridgment.) 

CONSTELLA'TION.  (l^at.  con,  together ;  Stella, 
a  itar.)  In  order  to  distinguish  with  greater  facility  the 
different  stars,  it  has  been  the  practice  of  obsorvers, 
from  time  immemorial,  to  separate  them  into  groups  or 
clusters,  which  have  received  the  name  of  constellations, 
and  been  represented  by  the  figures  of  men  or  animals, 
or  other  sensible  objects  to  which  they  were  fancied 
to  have  some  resemblance.  Hipparchu*  called  thorn 
Atteritms ;  Aristotle -and  Ilyginus,  Bodies  ;  Proclus, 
Animals  ;  others.  Meteors  ;  but  the  term  Constellation 
baa  been  long  established  by  general  usage.  The  origin 
of  these  figures  and  names  Is  involved  In  impenetrable 
obscurity.  By  most  authors  the  twelve  constellations  of 
the  zodiac  are"  supposed  to  have  been  established  about 
1700  years  before  our  era.  cither  by  the  Fgyptians  or  the 
Chaldeans.  Duptii*  suppose*  them  to  have  hail  an  in- 
comparably more  ancient  origin,  and  that  their  names 
are  significative  of  the  climate  of  Egypt  at  the  epoch 
when  the  solstice  was  In  Capricorn  ;  that  is,  about  15,000 


before  Christ.  But  even  cm  this  hypothesis, 
that  the  names  of  the  lodiacai  constellations,  or  signs,  as 
they  are  frequently  railed,  are  significative  of  the  seasons, 
it  may  be  supposed  that  reference  was  made  to  the  sign 
opposite  tothe  sun,  instead  of  that  which  the  sun  occupied  ; 
In  which  case  the  origin  ofthe  names  would  be  referable 
to  an  epoch  preceding  our  era  by  about  2000  or  3000  years. 
This  arises  from  the  motion  of  the  equinoctial  points, 
which  regress  or  go  backward  annually  among  the  stars, 
accomplishing  half  a  revolution  in  about  12,500  years. 

Hipparchus  was  the  first  who  constructed  a  catalogue 
of  the  stars  from  exact  observations.  Ifhas  been  pre- 
served to  our  own  times  in  the  Almagest  of  Ptolemy,  and 
contains  1022  stars,  distributed  among  48  constellations ; 
uamely.  12  In  the  todiac,  21  to  the  north  of  the  rod  lac, 
and  15  to  the  south.  Stars  which  were  not  compre- 
hended in  any  ofthe  constellations  ( ami  it  is  evident  that 
there  must  be  many  such)  were  called  by  a  Greek  term 
signifying  unformed ;  that  Is,  not  entering  into  the  forms 
of  the  constellations.  Several  have  been  added  in  modern 
times,  as  the  stars  of  the  southern  heavens  became  better 
known.  A  much  better  idea  may  be  formed  of  the  figures 
and  relative  positions  of  the  constellations  by  inspecting 
a  common  celestial  globe,  than  from  any  description, 
however  detailed. 

The  4H  constellations  of  Hipparchus  are  as  follows :  

In  the  zodiac  12 —  Aries,  Taurus,  Gemini,  Cancer, 
Leo,  Virgo,  Libra,  Scorpio,  Sagittarius,  Capricomus, 
Aquarius,  Pisces. 

In  the  northern  hemisphere  21  —  Vrsa  Minor  (the 
Little  Bear),  Vrsa  Major  (the  Great  Bear),  Draco  (the 
Dragon),  Cepkeus,  Bootes,  Corona  Borealis,  Hercules, 
Lyra.  Cygnus  (the  Swan),  Cassiopeia.  Perseus,  Auriga 
(the  Waggoner),  Ophiucus  or  Serprntarius,  Serpen*, 
Sagitta  (the  Arrow),  Aquila  (the  Eagle),  Iclphinus 
(the  Dolphin),  Equ  ulcus  (the  Horse's  Head),  Pegasus, 
Andromeda,  Triangulum  (the  Triangle). 

In  the  southern  hemisphere  15 —  Cetus  (the  Whale), 
Orion.  E  rid  anus,  Lepus  (the  Hare),  Canis  Major  (tho 
Great  Dog).  Canis  Minor  (the  Little  Dog).  Argo  (the 
Ship).  Hydra,  Crater  (the  Cup).  Corvus  (the  Crow), 
Centaurus,  Lupus  (the  Wolf),  Ara  (the  Altar).  ' 
Australis  (the  Southern  Crown),  Pisces 
Southern  Fish). 

To  the  above  4*  constellations  of  Hipparchus.  12  near 
the  south  pole  were  added  by  Bayer,  and  represented  tn 
his  Vranometria,  the  first  edition  of  which  appeared  in 
1603.  These  were.  Indus  (the  Indian,  or  Indian  Triangle), 
Grus  (the  Crane).  Phomis,  Apis  or  Afsssra  (the  Bee), 
Triangulum  (the  Southern  Triangle).  Avis  lndura  (the 


(the 


Bird  of  Paradise).  Faro  (the  Peacock).  P.ca 
(the  Toucan).  Hydrus  (the  Hydra).  Dorado.  PiseisVolmu 


(the  Flying  Fish).  Chameleon.  The  two  constellations. 
Coma  Bcn-niccs  (Berenice's  Hair)  and  Antmous,  were 
formed  by  Tycho  Braho ;  the  first  comprehending  some 
or  Ptolemy's  unformed  stars  near  Iso,  and  the  second  of 
others  near  Aquila.  They  are  given  in  the  catalogue  of 
Riccioli,  published  in  his  Astronomy  Reformed  In  16T»5. 

In  the  Planispharrium  Stcllatum  of  Bartschlus,  pub- 
lished In  1124,  the  eight  following  constellations  are 
found,  and  said  to  have  been  formed  by  the  moderns  in 
that  part  of  the  heavens  which  Is  visible  in  Europe  — 
Camclopardalis  (the  Giraffe),  Tigris.  Jordanus,  t  estpm 
(the  Wasp).  Columba  S'oachi ( Noah's  Dove).  Monoccros) 
(the  Unicorn),  Rhombus  (the  Rhombus  or  Rhomboid), 
G alius  (the  Cock).  The  same  constellations  are  met 
with  in  the  Celestial  Charts  of  Rover,  published  in  1679, 
with  the  exception  of  G alius.  Vespa  is  also  changed  into 
Lis  (the  Flower  ode-luce),  and  Cm*  (the  Cross) , 
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Io  the  Charts  of  Hevelius,  entitled  Firmament um  Sobi- 
etcianum,  and  published  in  1*190,  we  find  10  new  constel- 
lation*— Canes  lenatici  (the  Greyhounds,  Aster  ion, 
and  Chara\  l.aecrta  (the  Lizard),  Lio  Minor  (the  Little 
Lioo.  io  place  of  Jordanus,  mentioned  abo\c),  l.ynt 
(instead  of  Tigrit),  Sextant  (the  Sextant  of  Urania), 
Scutum  Sobieteianum  (Sobietki't  Shield),  Triangulum 
(the  Little  Triangle},  t'ulpecula  et  Anter  (tbe  Fox  and 
Goose),  Cerberus,  and  Mont  Meenalut. 
To  the  above  Car  CaroU  (the  Heart  of  Charles  II.) 
added  bv  Flamsteed,  and  Rolmr  Carol  mum  (the  Oak 
<rf  Charles)  bf  Halley. 

Notwithstanding  the  additions  already  made  to  the 
constellation*  in  the  southern  hemisphere  since  the  time 
of  Ptolemy,  I -acallle  found  so  many  clusters  of  unformed 
•tan.  while  observing  at  the  Cape  of  Good  Hope,  that 
be  added  to  the  list  no  fewer  than  14  new  constellations, 
to  which  he  gave  the  following  names  —  Offlcina  Sculp- 
tori*  (the  Sculptor's  Workshop),  Fornax  Chymica  (the 
Chemical  Furnace),  Horoiogium  (the  Clock),  Reticuiu$ 
/.'i  •  it,',!/  .«  :  ih.'  Khomboidal  Set  .  Carlum  Sealptorium 
(the  Graver  ),Equuleut  Pictorit(lhe  Painter's  K*te\).Pysu 
Stntica  (the  Mariner's  Compass),  Octant  Hadleianus 
(Hadley's  Octant),  Maekina  Pneumatica  (the  Air  Pump), 
(the  Compass),  Quadra  (the  Square),  the 
.  and  Table  Mountain.  Some 
have  been  proposed,  part  icu- 
which  are  the  Honoun  of  Frederic, 

to  be  generally  used  in  astronomi- 


rtill 

UrlybyBode 
the  Sceptre  of  Brand 
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were  to  be  asked.  What  good  pui 
can  he  served  by  this  multiplication  of  arbitrary  divisions 
•ad  fantastic  names  ?  we  apprehend  that  no  very  satis- 
factory answer  could  be  given.  Astronomers  doubtless 
fa»d  It  convenient  to  classify  the  stars  under  certain 
divisions ;  but  when  the  number  of  divisions  becomes  so 
peat  as  to  be  remembered  with  difficulty,  the  advantage 
disappears.  The  arbitrary  nature  of  the  divisions  also 
leads  to  great  inconvenience,  inasmuch  as  they  are  liable 
to  much  uncertainty,  and  frequent  change  of  boundary. 
Not  only  have  the  names  In  several  instances  been 
fl;  Jia-1.  bwt  it  swiil.  to  hav<  been  .»  common  r.rai  tl<  »• 
•itb  astronomers  and  chart-makers  to  tako  stars  from  one 
constellation  and  give  them  to  another,  without  any  other 
rale  than  that  of  pleasing  their  own  fancies.  On  this  ac- 
count it  Is  frequently  extremely  difficult  to  identify  stars 
(particularly  in  the  southern  hemisphere)  in  the  different 
catalogues.  It  is  to  be  wished  that  the  whole  of  the  con- 
'MUrtons  (excepting  perhaps  the  48  of  Hipparchu*  and 
Ptolemy)  were  obliterated  from  our  celestial  charts  and 
fl"U*s,  and  that  observers  in  describing  tbe  places  of 
U>  ■  stars  would  confine  themselves  to  a  simple  statement 
of  their  right  ascensions  and  declinations,  at  least  until 
MM  better  arrangement  and  nomenclature  shall  have 
been  devised  and  agreed  upon. 

COSSTPTUENT  ASSEMBLY.  In  French  His- 
tory, the  first  of  the  national  assemblies  of  the  revolution  ; 
elected  in  17X8  as  tbe  states -general,  dissolved  in  1791 
sfter  proclaiming  the  constitution  of  that  year. 

CONSTITUTION.  The  collective  body  of  the  fun- 
danMtit-il  laws  of  a  state;  either  contained  in  written 
documents,  or  established  by  prescriptive  usage.  Con- 
stitutions have  been  divided  into  three  kinds  by  political 
•Titers:  —  1.  Those  granted  (octroyecs)  by  monarch*  to 
their  subjects  ;  2.  Those  springing  out  of  rights  enjoyed 
independently  by  the  people,  or  classes  of  the  people, 
which  in  monarchical  countries  are  recognised  by  the 
Kwerclgn  In  his  contract  with  the  people ;  3.  Those 
founded  on  compact  between  sovereign  powers,  i.e. 
federal  constitutions.  In  a  certain  sense,  all  state*  in 
*hich  the  power  of  a  sovereign  over  his  people,  or  classes 
of  his  people,  is  limited  by  law  or  legal  usage  in  any 
particular,  may  be  said  to  possess  pro  tanto  a  constitu- 
tion ;  but,  in  ordinary  language,  only  a  government  In 
»hich  the  power  of  legislation,  or  that  of  granting  and 
withholding  supplies  to  the  sovereign,  is  vested  in  the 
People,  or  a  body  of  representative*  elected  by  them  or 
*T  *  class  of  them,  is  termed  constitutional.  Consti- 
tutions have  again  been  divided  into  —  1 .  Those  In  which 
hridatlre  power  is  exercised  directly  by  the  people  (as 
'"some  small  modern  commonwealths,  and  in  all  the 
states  of  antiquity) ;  and,  2.  Representative  con- 
*WutiotiS.  The  lust  airatsi,  ai  prevailing  in  modern 
Europe  and  America,  has  been  divided  historically  into 
~-l.  Those  which  have  originated  from  compact  be- 
l*een  several  independent  interests,  as  the  sovereign, 
^"jry,  nobles,  and  commons,  in  feudal  kingdoms ;  2. 
Thow  formed  artificially,  in  modern  times,  on  the  model 
of  the  British  constitution ;  which,  although  arising  out  of 
toe  same  causes  which  produced  the  feudal  constitutions, 
**»<imed  In  the  course  of  time  a  different  and  more  com- 
prehensive character. 

CONSTITU'TIONS.   In  Roman  I -aw,  decrees  of 
J"«vuJar  authorities,  as  praetors,  &$. ;  more  particularly 
°f  the  emperors,  whether  by  decree,  edict,  or 

*»t*»r. 


CONSULS. 

CoNSTiTi'TiONft,  Apostolical.  An  ancient  code  ot 
regulations  respecting  the  doctrine  and  discipline  of  the 
church,  said  by  some  to  have  been  promulgated  by  the 
Apostles,  and  collected  by  Clemens  Iiomanus.  They 
apiteur  to  have  t>eeii  at  one  time  admitted  into  the  canon 
of  Scripture.  Their  authenticity  has  been  a  subject  of 
much  dispute.  They  have  been  printed  together  with 
the  so-called  Canons  of  the  Apostles.  (See  Cotelerii 
Patret  Apottolici,  vol.  i. ;  Kra&oe't  Dittertationi  on  the 
Apottol.  Constitutions  and  Canont,  Hamb.  and  Gotting. 
Ib'JfJ ;  Oieteler,  Eccl.  Hut.  I  Period.  3  Div.  {  6G.) 

CONSTRUCTOR.  ( Lat .  constringo,  /  tqueeze. )  A 
name  applied  to  the  larger  serpents,  which  overcome  and 
destroy  a  struggling  prey  by  throwing  themselves  round 
It  in  overlapping  folds,  and  crushing  it  by  their  muscular 
force.  The  Boa  Conttrictor,  properly  so  called,  is  a  native 
of  South  America,  having  anal  hooks,  and  a  single  row  of 
subcnudal  scuta?. 

CONSTRUCTION.  (Lat.  con,  with,  and  struo,  I  pile 
up.)  In  Architecture,  literally  the  building  up  from  the 
architect's  designs  ;  but  amongst  architects  it  is  more  par- 
ticularly used  to  denote  the  art  of  distributing  the  dif- 
ferent forces  and  strains  of  the  parts  and  materials  or  a 
building  in  so  scientific  a  manner  as  to  avoid  failure 
ensure  durability. 

CONSTRUCTION  OF  EQUATIONS,  in 
is  the  representing  of  the  root*  of  equations  by  l 
the  Intersections  of  geometrical  line*.  Tbe  r 
algebraic  equation  may  be  represented  by  the  i 
of  a  straight  line  with  a  curve  of  the  same  dii 
the  proposed  equation,  the  roots  of  the 
the  ordinate*  of  the  points  of  intersection 
of  any  degree  may  also  be  constructed  by  means  of  two 
curves,  whose  dimensions,  multiplied  together,  produce 
the  dimensions  of  the  given  equation.  Thus,  a  quadratic 
equation  may  be  constructed  by  the  intersection  of  a 
straight  line  with  a  circle,  or  with  any  conic  section  ;  a 
cubic  equation  by  the  Intersection  of  a  straight  line  with 
a  line  of  the  third  order ;  a  biquadratic  by  the  intersection 
of  a  straight  line  with  a  line  of  the  fourth  order,  or  by 
means  of  two  conic  sections. 

CO'NSUBSTA'NTIA'TION.  The  term  by  which 
Luther  expressed  the  opinion  which  he  held  upon  the 
nature  of  the  element*  in  the  Eucharist,  as  distinguished 
from  Transubstantiation,  the  doctrine  of  the  Romanists. 
The  latter  assert,  as  the  word  they  use  implies,  that  the 
bread  and  wine  are  changed  into  the  body  and  blood,  and 
lose  their  former  substance,  although  they  retain  its  ap- 
pearance miraculously  to  the  senses.  The  Lutherans 
deny  this  change  ;  but  affirm  that  while  the  bread  and 
wine  do  still  remain  in  their  natural  substance,  the  body 
and  blood  are  at  the  same  time  transfused  into  them,  and 
thus  that  both  arc  actually  partaken  of  together.  Calvin 
says,  "  1  assert  that  the  body  of  Christ  is  really  (as  the 
usual  expression  Is),  that  is,  truly  given  to  us  in  the 
sacrament,  to  be  the  saving  food  of  our  souls  —  the  Son 
of  God  offers  daily  to  us  in  the  holv  sacrament  the  same 
body  that  be  once  offered  in  sacrifice  to  his  Father,  that 
it  may  be  our  spiritual  food.  If  any  one  ask  me  concern- 
ing the  man  net,  1  will  not  be  ashamed  to  confess  that  it 
Is  a  secret  too  high  for  my  reason  to  comprehend,  or  my 
tongue  to  express."  A  reformer  of  the  English  church 
would  have  said  probably  that  the  Romanist  Is  decidedly 
in  error,  for  the  mystery  that  he  maintains  exceeds  even 
the  literal  interpretation  of  the  scripture  language.  Upon 
the  truth  of  the  Lutheran  hypothesis  he  would  decline  to 
express  an  opinion,  not  denying  the  possibility  of  consub- 
stantlation,  but  neither  presuming  to  define  the  manner  of 
Christ's  presence  in  the  elements  ;  and  he  would  : 


recognize  in  the  language  of  Calvin  a  rigid  app 
of  the  verity  of  our  Saviour's  expressions,  ana  a  just  per- 
ception of  the  nature  of  a  mystery. 

CO'NSUL.  In  Politics,  a  public  officer  whose  func- 
tions partake  of  the  diplomatic  and  commert  ial  characters. 
Such  officers  appear  to  have  been  first  employed  by  the 
Italian  republics,  to  protect  their  merchants  engaged  in 
trade  in  the  cities  of  the  Levant.  The  consuls  of  Euro- 
pean states  In  that  region,  and  in  Africa,  are  at  the  pre- 
sent  time  officers  of  more  importance  than  those  esta- 
blished in  the  cities  of  Christendom  ;  as  thev  exercise, 
according  to  treaties,  civil  jurisdiction  over  the  citizens 
or  their  respective  states.  In  general,  the  consul  is  not 
regarded  as  a  minister  or  diplomatic  functionary,  and  is 
subject  to  the  civil  authorities  of  the  place  where  he  re- 
sides. A  resident  English  merchant,  acting  here  as  consul 
of  a  foreign  country,  is  not  exempt  from  arrest  on  mesne 
process.  English  consuls  are  now  under  the  regulations 
at  stat.  6  G.  4.,  by  which  they  are  made  salaried  officers, 
and  the  rees  which  they  are  still  allowed  to  take  are  spe- 
cified. (See  M'CuUocM  s  Com.  Die.) 

CO'NSULAKS.  The  title  given  to  Roman  citizens 
who  had  been  dignified  with  the  office  or  consul,  and  con- 
sequently were  honoured  with  a  certain  precedence  in 
the  seuate. 

CO'NSULS.  Tbe  supreme  magistrates  of  Rome  after 
the  expulsion  or  the  kings.   Their  number  was  two,  and 
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CONSULTATION. 

ttriction  as  to  the  number  of  timet  the  same  individual 
might  be  elected.  The  power  of  the  consuls  was  nearly 
the  same  as  that  of  the  kings ;  t.  e.  they  were  the  su- 
preme executive  officers,  but  had  no  legislative  authority. 
In  time  of  war  it  was  highest ;  they  then  levied  the  armies, 
and  led  them  In  person  against  the  enemy.  The  consuls 
were  originally  chosen  only  from  the  Patricians,  but  after- 
wards from  the  Plebeian*  also.  The  age  required  by  law 
was  4.1  years  ;  but  besides  this  it  wan  requisite  to  have 
passed  through  the  inferior  offices  of  quaestor,  trdile,  and 
prtetor.  They  were  elected  at  the  Com  ilia  Centuriata, 
some  months  before  their  entrance  into  office,  which  took 
place  at  different  periods  of  the  year  at  different  time*,  but 
finally  in  January,  during  which  interval  they  were  termed 
consulet  designati,  or  appointed  consuls.  Soon  after  their 
entrance  into  office  they  cast  lots  about  the  provinces  to 
fall  to  the  share  of  each,  the  superintendence  of  which 
was  conferred  on  them  by  the  senate.  Under  the  em- 
perors the  nominal  office  of  the  consulate  was  preserved, 
but  its  substantial  power  destroyed ;  the  elections  also 
Im-cuhc  merely  forms,  the  empcroi  appointing  whoa  hi 
pleased.  Then  too  the  custom  was  introduced  of  having 
several  sets  of  consuls  in  one  year  ;  those  admitted  on 
the  first  day,  however,  gave  their  name  to  the  year,  and 
were  distinguished  from  the  others,  who  were  termed  snf- 
fectHi.e.  substituted ),  by  the  title  OTdhuvrii  ( i.  c.regular). 
Persons  also  were  sometimes  dignified  merely  with  the 
title  without  eujoying  the  office,  and  were  then  styled 
honorary  consuls.  Under  Justinian  (a.o.  1294)  the  year 
ceased  to  be  denominated  by  the  name  of  the  consul. 

Consuls,  in  French  History,  were  the  persons 
(Ronaparte,  Sicyes,  and  Ducos)  to  whom,  after  the 
dissolution  of  the  Director)-  in  November  1709,  was  en- 
trusted the  provisional  government  of  the  country,  and 
at  w  hose  suggestion  It  was  agreed  that  France  should  Ik* 
permanently  subjected  to  consular  authority.  According 
to  the  constitution  framed  on  this  suggestion,  Bonaparte. 
Cambacercs,  and  Lebrun,  called  first,  second,  and  third 
consuls,  were  elected  by  the  conservative  senate  each  for 
ten  years,  and  Invested  with  different  degrees  of  autho- 
rity. Dut  the  senate  having  passed  various  decrees  cur- 
tailing  the  powers  of  the  second  and  third  consuls  and 
augmenting  those  of  the  first,  by  which  the  government 
was  gradually  assimtlated  to  a  monarchy,  after  the  lapse 
of  four  years  and  a  half  an  easy  transition  w  as  made  from 


CONTINUED  FRACTIONS. 

is  once  established  its  effect  is  uncertain,  and  it  is  in 
many  cases  worse  than  injudicious  to  advise  change  of 


of  four  years  and  a  half  an  easy  transition  w  as  made  from 
the  consular  to  the  imperial  form  ;  the  title  of  emperor 
was  substituted  for  that  of  consul  .  and  the  exercise  of 
the  sovereign  authority,  which  indeed  had  been  only 
nominally  shared  with  his  colleagues,  delegated  exclu- 
sively to  Napoleon  Bonaparte. 
CO'NSULta'TION  (Lat.).  In  ordinary  Legal 


gnage.  Is  a  meeting  of  the  counsel  engaged  by  a  party  to 
a  suit,  for  the  purpose  of  deliberating  on  the  beat  mode  of 
proceeding  in  the  case. 

Conmltation.  Writ  or.  In  Law,  a  writ  granted  by 
the  klhg's  court,  whereby  a  cause  which  had  been  removed 
Into  such  court  by  prohibition  out  of  the  ecclesiastical 
court  is  returned  thither  again.  It  is  so  called  because 
It  Issues  In  consequence  of  the  judges,  on  consultation, 
having  found  that  the  suggestion  on  which  the  prohibition 


granted  is  false  or  not  proved.  See  Prohibition. 
CONSU'MPTION.  (Lat.  consumo,  I  watte  away.) 
This  terra  is  commonly  applied  to  a  diseased  state  of  the 
lungs,  attended  by  emaciation,  debility,  cough,  hectic 
fever,  and  purulent  expectoration.  It  may  be  produced 
by  a  variety  of  causes  ;  but  hereditary  disposition  and 
scrophulous  habit- are  leading  causes  which  predispose 
to  its  most  alarming  form,  namely,  that  which  arises  irom 
tubercles  In  the  lungs.  Its  first  symptoms  are  cough  ; 
at  Prst  dry,  but  afterwards  attended  by  mucous  expec- 
toration, difficult  breathing,  lassitude,  and  impaired  ap- 
petite. These  are  succeeded  by  more  copious  expector- 
ation of  viscid  or  purulent  matter,  sometimes  streaked 
with  more  or  less  blood ;  greater  difficulty  of  breathing . 

!>ain  in  the  side,  especially  on  coughing  or  taking  a  full 
nspiration;  and  inability  to  He  with  equal  comfort  upon 
both  sides;  the  emaciation  becomes  more  perceptible; 
and  the  pulse,  at  first  not  much  affected,  becomes  full, 
nard.  and  quick  ;  frequent  flushings  ami  fever  of  a  remit- 
tent character  ensue,  attended  by  chills  and  red  sediment 
In  the  urine,  but  the  tongue  is  not  much  altered,  and  the 
mouth  is  usually  moist ;  the  bowels,  at  first  irregular,  be- 
come habitually  relaxed  ;  profuse  perspirations,  attended 
by  extreme  debility  and  rapid  emaciation,  follow ;  the 
legs  swell :  and  the  patient  sinks,  generally  retaining  the 
senses,  and  even  in  hope  and  spirits  to  the  last.  In  the 
early  treatment  of  this  disease  the  tendency  to  inflam- 
matory action  must  be  most  cautiously  encountered  by 
bleeding,  cupping,  or  blisters  ;  the  bowels  gently  opened 
by  saline  aperients  ;  and  the  cough  and  irritability  quieted 
by  opium,  henbane,  or  hemlock,  and  by  small  doses  of 
expectorants.  Tonics  and  acids  require  to  be  given  with 
the  utmost  prudence ;  and  after  all  little  except  palliation 
can  be  effected.  The  diet  must  from  the  beginning  be 
scrupulously  attended  to,  and  should  be  mild  and  nutri- 
tive, but  not  stimulant;  and  sometimes  a  temporary 
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climate.    The  inhalation  of  vapours  of  chlorine  and 
iodine,  in  very  minute  quantity,  has  appeared  to  give  in 
some  cases  a  little  temporary  relief;  In  others  ft  has 
proved  decidedly  mischievous ;  In  none  permanently 
useful ;  and  we  must  w  ith  regret  assume  that  there  baa 
'  been  some  mistake  in  the  supposed  cures  of  established 
'  and  constitutional  consumption.  In  its  very  early  periods, 
change  of  country,  diet,  habit,  and  occupation  will  some- 
1  times  teem  to  suspend  its  progress ;  It  has  also  been 
checked  by  other  diseases,  and  not  unfrequcntly  it  lies 
dormant  in  females  who  breed  quickly  ;  but  at  a  later 
period  it  again  shows  itself,  and  proceeds  to  its  fatal  end. 

C CONTACT,  ANGLE  OF.  In  Geometry,  the  angle 
made  by  a  curve  line  with  its  tangeut.  Euclid  has  de- 
monstrated that  the  angle  made  by  the  circle  with  it  * 
tangent  is  smaller  than  any  rectilinear  angle,  and  that  no 
straight  line  can  be  drawn  between  the  circle  and  tangent 
without  cutting  the  circle.  Innumerable  circles  mar, 
however,  be  made  to  pass  between  them.  Formerly  the 
angle  of  contact  afforded  geometers  a  fruitful  source  of 
metaphysical  controversy.  See  an  excellent  account  of 
the  writing*  of  Wallis,  Fcletarius,  Clavius,  Vleta,  and 
others,  on  this  subject,  in  the  notes  to  Camerer't  Euclid, 
Berlin.  1834. 

CONTA'GION.  (Lat.  contagics.)  The  propagation  ol 
specific  diseases  from  person  to  person.  Contagious 
poisons  communicate  the  property  of  producing  similar 
poisons ;  the  small-pax  is  a  characteristically  contagious 
disease.  By  some  writers  the  term  has  been  limited  to 
diseases  requiring  actual  contact  for  their  communication  ; 
but  contagious  matter  appears  often  transmissible  by  the 
air,  hence  the  terms  immediate  and  mediate  contagion. 
Where  diseases  are  propagated  through  the  medium  of 
the  air.  they  are  generally  called  injections. 

CONTE'MPT.  In  Law,  disobedience  to  the  rules, 
orders,  or  process  of  a  court  of  competent  authority. 
Contempt  in  court  is  punishable  by  fine  or  imprisonment : 
for  contempt  out  of  court  an  attachment  may  be  granted. 
Contempt  of  the  king's  prerogative,  by  refusing  to  assist 
him  in  the  exercise  of  his  law  ful  authority,  &c.  is  a  high 
misprision  or  misdemeanor. 

CO'NTEXT.   (Lat.  contextus.)  The 
of  a  discourse  ;  w  hen  we  cite  a  particular 
by  its  context  th 
low  ing  it,  which 

CONTINENTAL  SYSTEM.  In 
the  celebrated  plan  of  the  Emperor  Napoleon 
eluding  the  merchandise  of  England  from  all  parts  of  the 
Continent.  It  was  commenced  by  the  decree  of  Berlin,  is- 
sued 21st  Nov.  1806,  which  declared  the  British  islands 
in  a  state  of  blockade,  and  made  prisoners  of  w  ar  all  En- 
glishmen found  in  the  territories  occupied  by  France  and 
her  allies.  The  blockade  thus  instituted  was  far  from 
complete ;  and  in  the  course  of  events  licenses  were  ex- 
pressly granted  by  the  government  for  its  evasion,  and 
became  a  source  of  revenue.  Some  writers  liave  affirmed 
that  British  commerce  lost  by  this  decree  and  those 
which  followed  it  more  than  00  millions  sterling  in  18 
months:  but  this  is  an  enormous  exaggeration. 

CONTI'NGENT.  (Lat.)  In  Politics,  the  proportion 
(generally  of  troops)  furnished  by  one  of  several  contract- 
ing powers  in  pursuance  of  an  agreement.  The  Germanic 
diet  has  fixed  the  contingents  of  the  several  states  forming 
that  confederacy  to  its  army  by  the  stipulations  of  1814. 

CONTI'NL'AL  PROPO*RTIONALS.  Quantities  are 
said  to  be  continual  proportionals,  or  in  continued  pro- 
portion, when  the  first  is  to  the  second  as  the  second  to 
the  third,  as  the  third  to  the  fourth,  and  so  on. 

CONTI'NUED  BASS.  In  Music,  the  same  as  tho- 
rough bass.  It  receives  the  name  from  its  continuation 
through  the  whole  of  a  composition. 

CONTI'NUED  FRA'CTIONS.  In  Arithmetic,  a 
species  of  fractions  first  proposed  about  the  year  1G70  by 
Lord  Brounker,  President  of  the  Royal  Society,  and  Im- 
proved by  Dr.  Wallis ;  but  which  nave  acquired  their 
greatest  value  by  their  application,  in  the  hands  of  the 
Continental  mathematicians,  to  the  solution  of  numerical 
equations,  and  of  problems  in  the  indeterminate  analysis. 
Their  nature  will  be  most  easily  understood  from  a  nu- 


Let  it  be  required  to  convert  the  fraction  4-^  §  into* 

continued  fraction.  The  value  will  not  be  altered  by 
dividing  both  terms  by  the  same  number.  Assume  77, 
which  Is  contained  in  the  numerator  I  OH.  and  on  dividing 
the  denominator  by  It  there  will  result  the  compound 

quotient  bj/f.    The  given  fraction  therefore  becomes 
or  ARa,n'  dividing  the  fraction       hy  the 

greatest  measure  of  its  numerator,  namely  7,  it  will  be 
changed  into      or  $  +a.    Wherefore  the  orig 

tion  is  now  transformed  into  j+J  It  Is, 
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CONTINUITY,  LAW  OF. 

more  convenient  to  divide  by  such  numbers  as  will  render 
the  numerator*  all  units.  That,  let  the  fraction  be  jj-^  ^. 
Divide  both  term*  by  287,  and  there  result* 
viding  again  the  termi 

I*  converted  into  1^^'^ 
tag  all  the  fr^rmenta.  we  now  get  f|{  «  j 

It  is  easy  to  tee  how  the  continued  fraction  is  recon- 
structed into  its  equivalent  simple  fraction,  by  following 
the  reverse  process. 

I  a  fraction  in  this  manner  a  series  of 
ained,  which  constantly  approach 
and  exhibit  the  successive  ap- 
Taklng  the  last 

r :  If  we  stop  with  the  first  term  of  the 

expansion,  we  find  for  the  approximate  value  ^ ,  which  is 

tiderably  too  small ;  if  we  take  in  two  terms,  wc  find 


which  is  a  little  too  Urge. 


Admitting  three 
little, 


»« i+i+i"  H- which  u  ■**m  to° 

but  nearer  th«-  tnM  value  than  the  last.  In  this  manner 
*«r  approach  nearer  and  nearer  at  every  successive  step  ; 
and  tt  may  be  remarked,  that  the  errors  are  alternately 
to  excess  and  defect.  (See  Leslie's  Philosophy  of  Arith- 
metic ;  Euclid's  Analysis  Infinitorum  ;  and  the  Addi- 
tions to  the  French  translation  of  Euler's  Atetbra.) 

CONTINUITY,  LAW  OF.  A  principle  of  consi- 
derable use  to  investigating  the  laws  of  motion,  and  of 
change  in  general,  and  which  may  be  thus  enunciated  :  — 
SotJune  passes  from  one  state  to  another  without  passing 
through  all  the  intermediate  states,  I*eibnits  claims  the 
merit  of  having  first  made  known  this  law ;  but  in  so 
far  as  motion  at  least  is  concerned,  it  is  distinctly  laid 
down  by  Galileo,  and  ascribed  by  him  to  Plato.  But 
though  a  perception  of  Its  truth  seems  to  have  been  felt 
long  before,  I>'ibniti  was  certainly  the  first  who  applied 
the  principle  to  test  the  consistency  of  theories,  or  sup- 
posed laws  of  nature.  The  argument  on  which  he  at- 
tempted to  establish  it  d  priori  is,  that  if  any  change  were 
to  happen  without  the  intervention  of  time,  the  thing 
changed  must  be  In  two  different  conditions  at  one  and 
the  same  instant,  which  is  obviously  impossible.  A  re- 
markable application  of  the  law  of  continuity  was  made 
by  John  Bernoulli  in  an  Kssay  on  the  Uwi  and  Com- 
munication of  Motion,  which  gained  the  prise  of  the 
Academy  of  Sciences  of  Paris  In  1724,  to  prove  that 
perfectly  hard  bodies  cannot  exist ;  because,  in  the  col- 
lision of  such  bodies,  a  finite  change  of  motion  must  take 
place  to  an  instant,  an  event  which,  by  the  law  now  ex- 
is  impossible.  This  conclusion  was  objected  to 
r  D'Alembert  and  Maclaurin,  who  on  account  of  it  were 
to  reject  the  law  of  continuity  altogether ;  but 
'difficulty  is  got  over  by  supposing  (which  on  various 
'  remcly  probable)  that  there  is  no  real  con- 
bodies  begin  to  act  on  each  other  when 
or  what  seem  to  be  their  surfaces,  are 


CONTO-KNIA'TI. 
to  have  been  struck  about  the  period  of  Constantino  the 
Creat  and  his  Immediate  successors  ;  they  are  of  bronze, 
with  a  fiat  impression,  and  marked  with  peculiar  furrows. 
(Ital.  cootorni,  whence  their  name.)  They  bear  the 
figures  of  famous  emperors  or  celebrated  men.  Their 
object  is  uncertain  ;  but  they  have  been  supposed  to  be 
ticket*  of  admission  to  the  public  games  of  the  circus  In 
Rome  and  Constantinople. 

CONTOUR.  (It.  contorno.)  In  the  Fine  Arts,  the 
external  lines  which  bound  and  terminate  a  figure.  The 
beauty  of  contour  consists  in  those  lines  being  flowing, 
lightly  drawn,  and  sinuous.  They  must  be  carefully  and 
scientifically  drawn,  which  cannot  be  effected  without  a 
thorough  knowledge  of  anatomy. 

CO'STR  ABA'ND.  (Ital.  contra,  against ;  bandn,  an 
edict  or  proclamation.)  In  Commercial  language,  goods 
exported  from  or  Imported  into  a  country  against  its  laws. 
Contraband  of  war,  such  articles  as  a  belligerent  has,  by 
the  law  of  nations,  the  right  of  preventing  a  neutral  from 
famishing  to  his  enemy.  Articles  contraband  of  war  are, 
la  general,  arms  and  munitions  of  war,  and  those  out  of 
which  munitions  of  war  are  made  ;  all  these  are  liable  to 
be  seised:  but  very  arbitrary  interpretations  have  been 
atfiird  to  the  term  byjpowerful  states,  when  able  to  en- 
fant* them  by  arms.  Thus  provisions  arc  held  contraband 
of  war  when  it  is  the  object  to  reduce  the  enemy  to 
But  with  respect  to  these  and  other  articles  not 
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CONTRACT. 

in  their  nature  contraband,  it  seems  to  be  the  practice 
that  the  belligerent  should  purchase  them  from  the  neu- 
tral for  a  reaaonable  equivalent.  Instead  of  confiscating. 

CONTKAHA'SSO.  (It  )  Tim  largest  of  the  violin 
species  of  string  and  bowed  instruments,  whereof  it  forms 
the  lowest  bast,  usually  called  the  double  Ixws 
CO'N  TRACT 


plied  to 

as  create,  or  are 


corresponding  liability  ;  such  i 
possession  of  the  subject  mattei 
equity,  and  that  indirectly,  but 


In  Civil  I,aw,  the  terra  usually  ap- 
whether  express  or  implied, 
to  create,  a  legal  right,  and 
such  right  not  attaching  to  tho 
tract,  except  in 
both  in  equity 

arid  law  against  the  contracting  party. 

The  conditions  essential  to  the  legal  validity  of  a  con- 
tract relate  either  to  the  competency  of  the  parties,  the 
sufficiency  of  the  consideration  or 
ture  of  the  thing  contracted  for,  the  fairness  of  I. 
action,  or,  lastly,  to  the  form  of  the  agreement. 

And,  first,  as  to  the  competency  of  the  parties, 
party  to  be  sued  must  have  been  at  the  time  of  the  con- 
tract of  sound  mind,  and,  unless  it  was  fur  the  supply  of 
necessaries,  of  full  age  ;  and  if  a  woman,  she  must  havu 
been  unmarried,  subject  as  to  the  latter  condition  to  some 
exceptions  established  either  by  local  custom  or  by  tho 
doctrines  of  equity. 

Secondly,  as  to  the  sufficiency  of  the  consideration  on 
the  part  of  the  person  suing,  —  it  must  have  been  either 
future  marriage  since  performed,  or  money,  or  something 
capable  of  being  estimated  in  money ;  or  some  act,  whether 
of  performance  or  abstinence,  whereby  some  undoubted 
advantage,  though  not  oajwble  of  being  exactly  valued, 
accrues  to  the  party  sued. 

Thirdly,  the  act  contracted  for  must  be  neither  con- 
trary to  written  law,  nor  to  public  policy ;  and  it  must  be 
beneficial  to  the  party  seeking  either  performance  or  com- 
pensation, or  to  some  one  on  whose  behalf  he  gave  the 
consideration. 

Fourthly,  there  must  have  been  neither  fraud  (either 
by  concealment  or  misstatement)  nor  compulsion  on  the 
part  of  the  plaintiff  in  obtaining  the  agreement ;  and 
fraudulent  acts  subsequent  to  the  agreement  having  re- 
ference to  It  arc  also  sufficient  to  deprive  the  guilty  party 
of  ail  right  under  it.  Some  circumstances  are  in  equity 
considered  either  as  conclusive  evidence  of  fraud,  or  as 
substantive  acts  of  coercion,  which  are  not  strictly  of 
such  a  nature,  and  are  not  so  deemed  at  law . 

Lastly,  as  to  the  form  of  the  agreement.  Where  it  re- 
lates to  an  interest  in  land  of  three  years'  duration  or 
more,  or  to  goods  of  the  value  of  107.  or  upwards,  unless 
there  be  earnest  or  delivery,  or  where  It  Is  an  agreement 
a*  surety,  or  where  it  is  upon  marriage  as  a  consideration, 
it  must  be  in  writing  ;  though  the  want  of  a  written  in- 
strument may  be  supplied  in  equity  by  partial  performance, 
that  is.  by  acts  evidently  done  in  pursuance  of  the  alleged 
contract. 

are  sometimes  implied  either  in  the  whole 
of  the  parties,  as  from  the  ordering  of  goods 
or  in  part,  and  as  Incidental 
as.  In  the  case  of  a  lease,  a 
i  use  fairly  and  take  due  care  of 
law  some  obligations  not  arising 
in  any  manner  from  contract  are.  as  regards  the  mode  of 
enforcing  them,  placed  on  the  same  footing  a*  those  which 
do  arise  from  contract ;  the  remedy,  and  not  the  right, 
being 
Sue 

ments  ;  but  at 

arising  under  them  varies  according  to  their  form  ;  agree- 
ment* being  there  divided  into  those  under  seal,  ahich 
are  called  agreements  by  specialty,  and  those  not  un- 
der seal,  which  are  called  simple  contract  or  parol 
agreements,  including  not  only  such  as  are  merely  ver- 
bal, but  such  as  are  written  and  unsealed.  The  first 
sort  alone  are  binding  upon  the  land,  and  that  only  when 
the  heir  is  named  ;  and  they  posses*  this  farther  advan- 
tage over  agreement*  by  simple  contract,  that  being  ex- 
ecuted as  the  deed  of  the  contracting  party,  a  sufficient  con- 
sideration will  always  be  implied  in  their  favour,  unless 
an  Insufficient  one  be  actually  stated  on  the  face  of  them. 
Again,  agreements  both  by  specialty  and  simple  con- 
tract are  cither  to  pay  a  sum  certain  actually  stated  in 
the  agreement,  or  a  sum  uncertain  to  depend  upon  the 
value  of  the  thing  received  ;  or  they  are  agreements  to 
perform  certain  acts.  In  the  first  case,  the  remedy  is  by 
action  of  debt  either  on  bond  or  covenant,  or  upon  simple 
contract,  as  the  case  may  be.  In  either  of  the  tatter  cases 
the  remedy  it  by  action  for  breach  of  covenant  where 
the  agreement  is  under  seal,  or  by  action  of  assumpsit 
where  it  is  by  simple  contract ;  the  relief  given  in  each 
of  the  two  last-mentioned  sorts  of  action  being  compen- 
sation in  damages  for  the  injury  accrued  from  non-per- 
formance of  the  agreement.    Sec  Action. 

The  remedy  in  equity,  where  there  is  any,  Is  In  all 
case*  alike.  —  specific  performance  of  the  act  agreed  to  be 
done  ;  and  such  relief  will  be  given  to  the  same  extent 
and  again  it  the  tame  parties,  whether  the  contracting 
party  himself  or  his  real  or  personal  representatives. 


from 

a  contract  to 
to  the  pit 
contract  by  the  t 
the  thing  leased. 


Such  are  the  general  requisites  to  the  validity  of  agree- 
law  the  extent  of  the  right  and  liability 
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CONTRADICTORY  PROPOSITIONS. 

without  any  distinction  between  agreements  under  teal 
and  those  which  arc  not  so. 

But  though  courts  of  equity  hare  jurisdiction  In  all 
cases  of  agreements,  at  least  in  all  such  as  do  not  con- 
stitute an  actual  debt  at  law,  yet  the  exercise  of  that 
jurisdiction  is,  subject  to  certain  rules,  a  matter  of  dis- 
cretion ;  for  the  reason  that  the  denial  of  the  equitable 
relief  will  not  leave  the  party  without  some  remedy, 
namely,  that  of  damages  at  law :  and  on  this  account 
specific  performance  can  only  be  obtained  in  equitv  in 
those  cases  where  pecuniary  damages  would  not  afford 
to  the  disappointed  party  an  adequate  com 
Thus  such  relief  will  not  be  granted  In  any  of 
where  the  inducement  to  the  bargain  or  agreement  was 

of  profit,  as  it  is  in  agreements 
of  personal  chattel)  ;  and  other 

also  are 

i  to  an 


re  a  bar  to  equitable  relief,  which 
action  at  law,  as,  for  instance,  the 
ty,  apparent  laches,  and  indifference 


in  following  up  the 


•if  collateral 


: ;  or  particular  consequences 
arising  to  one  party  from  actual 
i ;  or  the  impropriety  in  equity  of  the  agree- 
ment, as  where  performance  would  be  a  breach  of  trust. 
And  on  the  other  hand,  though  the  equitable  jurisdiction 
is  founded  upon  a  supposed  legal  right,  there  are 
in  which  the  right  having  been  lost  at  law.  as  by 
in  literal  compliance  with  the  terms  of  the  agri 
will  yet  be  enforced  in  equity. 

Contract,  Original  or  SoctAt. .  In  Politics,  that 
which  is  supposed  to  exist  ab  Initio,  according  to  some 
theories  of  government,  between  the  sovereign  power 
and  the  subject.  So  prevalent  was  this  doctrine  at  the 
period  of  the  revolution  of  IfiMH,  that  the  Convention  Par- 
liament pronounced  James  1 1 .  to  have  broken  the  "original 
contract  between  the  king  and  the  people."  The  original 
contract,  with  the  reciprocity  of  rights  and  duties  which 
it  engenders,  is  clearly  a  supposition  having  no  historical 
foundation  In  the  annals  of  any  people  ;  but  it  Is.  never- 
theless, the  only  hypothesis  in  which  men  can  consistently 
proceed  iu  framing  a  theory  of  government  which  shall 
■atisfy  at  once  the  moral  and  economical  wants  of  society. 

CONTRADICTORY  PROPOSITIONS.  In  Logic, 
are  those  which  having  the  same  terms  differ  in  quantity 
and  in  quality.  Contrary  Proftositiont  are  two  univcr- 
sals  with  the  same  terms,  the  one  negative  and  the  other 
altirraative.    Sec  Proposition. 

CONTRA'LTO.  (It.)  In  Music,  the  part  imme- 
diately below  the  trebl*  ;  called  also  the  counter  tenor. 

CONTRAST.  (Ft.  contraste.)  In  the  Fine  Arts,  an 
opposition  of  lines  or  colours  to  each  other,  so  contrived 
that  the  one  gives  greater  effect  to  the  other.  Hy  means 
of  contrast  energy  and  expression  are  given  to  a  subject, 
even  when  employed  on  inanimate  forms.  All  art  is 
indeed  a  system  of  contrast :  lights  should  contrast  with 
shadows,  figures  with  figures,  members  with  members, 
and  groups  with  groups.  It  is  this  which  gives  life,  soul, 
and  motion  to  a  composition. 

CO'NTRATKNCRE.  In  Music,  the  same  as  Cois- 
t$-aito,  which  see. 

CtKNTRA  VALLA'TION.  (Lat.  vallum,  trench.) 
In  Fortification,  a  trein  h  guarded  by  a  parapet,  formed 
by  the  besiegers  between  their  camp  and  the  place  be- 
sieged, to  secure  themselves  and  check  the  sallies  o(  the 
garrison.  The  line  of  contravallation  is  thus,  as  the  name 
Implies,  a  sort  of 


CONTHO'L,  BOARD  OF,  or  BOARD  OF  COM- 
MISSIONERS FOR  THE  AFFAIRS  OF  INDIA, 
is  constituted  under  the  authority  of  Mr.  Pitt's  celebrated 
Act.  passed  in  17*3.  U  consists  of  such  members  of  the 
privy  council  as  his  Majesty  is  pleased  to  appoint,  of  whom 
the  two  principal  secretaries  of  state  and  chancellor  of  the 
exchequer  always  form  three.  The  president  Is  usually  a 
cabinet  minister.  The  controlling  functions  of  the  board 
consist  in  revising  all  despatches  prejiared  by  the  court  of 
directors  and  addressed  to  the  governments  in  India.  It 
also  has  the  power  of  requiring  the  court  to  prepare  de- 
spatches on  a  given  subject,  and  revising  and  altering 
them.  The  l>oard  is  divided  into  six  ilepartmcnts. — 
accounts,  revenue,  judicial,  military,  secret  political,  and 
foreign  and  public.  The  names  of* the  first  four  Indicate 
their  duties  :  the  third  has  three  subdivisions. — the  secret 
departments,  res|>ecting  confidential  communication*  ad- 
dressed (as  the  act  prescribes)  by  the  local  governments 
to  the  secret  committee  of  the  court  of  directors,  and  vice 
vers!  ;  the  political,  comprising  general  correspondence 
respecting  native  chief*  and  states  ;  the  foreign,  respecting 
foreign  Europeans  and  Americans  resorting  to  India. 
The  public  department  takes  charge  of  commercial,  eccle- 
siastical, and  other  miscellaneous  affairs-.  The  salary  of 
the  president  of  the  board  is  3'Ot'/..  that  of  a  paid  com- 
missioner 1200/.,  of  the  secretary  l.VMi/. 

CONTROLLER.  (Fr.  controleur.)  An  officer  ap- 
pointed to  control  or  oversee  the  accounts  of  other  offi- 
cers, and  to  certify  whether  the  matters  confided  to  his 
rate  have  lieen  com  rolled  or  examined.  In  England, 
there  arc  several  public  tiiui  iiouaries  ol  this  title,  as  the 
controller  of  the  mint,  customs  stationery,  &c. 
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CONVERSION. 

CO'NTUMACY.  (Fr.  contumace,  ttubborn  )  Iu 
Scotch  Ecclesiastical  Law.  a  wilful  disobedience  to  any 
lawful  summons  or  judicial  I  rder.  It  is  punished  hy  Im- 
prisonment. 

CO'Nl'S.  (Or.  m»nt.  a  cime.)  A  term  In  Botany, 
denoting  that  form  of  inflorescence  called  n  strobilus  or 
cone,  which  is  a  spike,  the  carpels  of  which  are  scale-like, 
spread  open,  and  bear  naked  seeds.  Sometime*  the 
scales  are  thin,  with  little  cohesion  ;  but  they  often 
woody,  and  cohere  into  a  single  tuberculated  mass. 

Coxi's.  The  name  of  a  I.inturan  genus  of  I'er 
Tettaeea,  characterized  hy  the  conical  form  of  the  shell, 
the  base  of  which  is  formed  bv  the  spire,  which  is  ac- 
cordingly flat,  or  very  slightly  projecting;  the  aperture 
is  narrow  and  rectilinear,  or  nearly  so.  without  any  en- 
largement or  plication.  The  genus  is  retained  without 
subdivision,  and  forms  part  of  the  Bucctttoid  family  of 
the  Pectinlbranchiatc  order  of  U.istroiKxls  in  the  system 
of  Cuvier. 

CO'NVF.NT.  (Lat.  ronventus,  from  comenio.  / 
come  together.)  A  religious  house,  inhabited  by  a  society 
of  monks  or  nuns.    .SV<-  Monaliiism. 

CONVE'NTICLE.  (Lat..  diminutive  of conventus.) 
An  assembly  for  the  purpose  of  divine  worship  ;  first  used 
in  a  contemptuous  sense  foi  the  meetings  of  the  follower  » 
of  Wicliffe  (»tat.  2  II.  4.  c.  15.),  and  since  applied  to  the 
places  of  meeting  of  petty  sects  and  of  Dissenters  in 
general  In  the  Conventicle  Act,  16  Car.  2.,  repealed  by 
ft'i  O.  3.  c.  l.W.  OriglnaMy  the  word  had  no  such  pecu- 
liar application,  but  was  used  by  the  fathers  and  ancient 
writers  for  a  church. 

CONVE'NTION.  In  Political  language,  this  nam© 
has  been  applied  to  assemblies  of  national  represent- 
atives meeting  on  extraordinary  occasions  without  being1 
convoked  bv  the  legal  authority.  Two  parliaments  have 
been  so  called  In  English  history.  The  first,  that  which 
met  in  April,  lOfiO.  and  restored  Charles  II.  to  the 
throne  —  the  Lord*  assembling  by  their  own  authority  ; 
and  the  Commons,  by  virtue  of  writs  issued  in  the  name 
of  the  kee|K-rs  of  the  liberties  of  England,  by  the  authority 
of  parliament.  The  second,  that  which  met  in  IGHK,  each 
house  by  its  own  authority,  and  on  the  summons  of*  the 
Prince  of  Orange  ;  which  declared  King  James  11.  to  have 
abdicated  the  crown,  and  transferred  it  to  William  and 
Mary.  In  French  History,  the  name  Convention  Is  ap- 
plied te  that  assembly  which  met  after  the  legislative 
assembly  had  pronounced  the  suspension  of  the  royal 
functions,  in  September,  17512,  and  proclaimed  the  re- 
public at  its  first  sitting.  This  body  dissolved  itself  on 
the  establishment  of  the  Directory,  In  October,  I7W. 
The  Scottish  assembly  which  met  on  the  flight  of 
James  II.  was  entitled  the  Convention  of  Estates.  In  the 
United  States,  meetings  of  the  people  of  separate  states, 
by  specially  chosen  representatives,  to  review  and  amend 
the  state  constitutions,  have  been  termed  Conventions. 

Convention,  Military.  A  treaty  between  military 
commanders  concerning  terms  for  a  temporary  cessation 
of  hostilities  ;  generally  between  a  victor  and  a  defeated 
general,  for  the  evacuation  of  a  district  or  position  hy  the 
latter.  Such,  at  le.ist,  were  the  two  most  celebrated 
conventions  of  modern  times:  that  of  Cluster- Seven 
(1757).  between  the  Dukes  of  Cumberland  and  Riche- 
lieu; that  of  Cintra  ^*),  between  Junot  and  the 
English  generals. 

CON VE'RGENT-NER VEIL  A  term  used  in  dc- 
srrlhlng  the  venation  of  leaves,  to  denote  cases  w  here  the 
ribs  form  a  curve  and  meet  at  the  point,  as  in  . 


CONVE'KOINC,  SERIES.  In  Analysis,  are  series 
of  which  every  succeeding  term  is  smaller  than  the 
preceding,  and  which,  consequently,  lend  to  a  certain 
limit.  It  Is  only  converging  series  which  admit  of  sum- 
mation. 

CO'NVERSE.  In  Geometry,  a  proposition  is  said  to 
be  the  converse  of  another  when  the  conclusion  of  the 
first  being  used  as  the  supposition  in  the  second,  the 
conclusion  of  the  second  agrees  with  the  supposition  of 
the  first.  Thus,  the  fifth  proposition  of  the  first  book  of 
Euclid  affirms  that  if  the  two  sidcj  of  a  triangle  be  equal, 
the  angles  at  the  base  are  equal  ;  and  the  sixth  arhrim 
that  if  the  angles  at  the  base  be  equal,  the  two  sides  arc 
equal.    The  sixth  Is  therefore  the  converse  of  the  fifth. 

CON  VE'RSION.  In  Logic,  a  proposition  is  said  to 
be  converted  when  the  terms  are  so  transposed  that  the 
subject  is  made  the  predicate,  and  vice  versa.  All  lo- 
gical conversion  is  illative  ;  r.  r.  the  truth  of  the  converse 
follows  from  that  of  the  original.  Conversion  is  either 
"  simple  "  or  "  per  accidens  "  Universal  negatives  (de- 
noted by  the  sipn  F)  and  particular  affirmatives  I  I)  can 
be  converte  d  simply,  retaining  l;i>th  Quantity  and  quality  : 
thus,  *'  No  virtuous  man  is  a  rebel ;  No  rclnd  is  a  vir- 
tuous man."  Cou\er»ion  i*cr  accidens  changes  either 
quantity  or  quality.  Universal  affirmatives  (  A)  are  con- 
verted by  changing  the  quantity ;  as.  "All  oaks  are  trees  ;" 
'•  Some  trees  are  oaks.  Particular  negatives  (O)  by 
changing  the  qualm  ,  considering  the  ne>;at:\e  a-  attached 
to  the  predicate  instead  of  the  copula  :  the  proposition  Is 
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CONVERT. 

thus  changed  Into  I,—"  Some  poets  are  not  learned  ; " 
-  Some  nut  learned  (unlearned)  men  arc  poets."  See 

PaoPOSITIOM. 

CO*  N  VERT.  (Lat.)  A  person  who  changes  hli  re- 
ligion. Individual*,  of  what  faith  soever,  who  abandon 
their  own  creed  and  embrace  Christianity  are  called  con- 
rerts,  in  contradistinction  to  apostates ,  applied  generally 
to  Christians  who  adopt  another  religion.  History,  both 
sacred  and  profane,  has  transmitted  to  us  many  Instances 
of  sudden  conversion,  in  which  the  hand  of  a  miraculous 
providence  may  clearly  be  traced.  Among  the  most  re* 
markablc  mar  tie  mentioned  the  conversion  of  3000  Jews 
oo  the  day  of  the  Feast  of  Tabernacles,  and  that  of  Paul 

u..  ro„«™  B— -i  Cto*.  or 

CO N  V E Y 'A NCE.  ( From  convey. )  In  La w,  a  deed 
which  passes  land  from  one  to  another.  (See  Real  Pho- 
rexTY,  Law  or.)  J  conveyancer  is  a  lawyer,  whoa* 
business  consist*  In  advising  and  preparing  such  deeds. 
It  is  not  necessary  to  be  called  to  the  bar  to  practise  as  a 
conveyancer  ;  but  most  conveys 
after  beginning  their  business, 
it  » ith  that  of  equity  draftsmen. 

CONVl'CTION.  At  Common  Law,  is  the  finding 
of  one  guilt v  of  an  offence  by  the  verdict  of  a  jury  ;  and 
may  take  place  where  one  is  outlawed,  or  appears  and 
confesses,  or  is  found  guilty  on  the  Inquest.  (Bee  Juav, 

"LI 


i  of  excise.  &c.  for  breaches  of 
the  revenue  laws,  and  before  justices  of  the  peace  for 
various  disorderly  offences.  The  party  charged  must  be 
summoned  to  attend  ;  and  a  conviction  by  a  magistrate 
must  tie  in  writing,  and  should  state  the  whole  of  tlie 
evidence  for  and  against  the  defendant. 

CON  VOCA'TION.  (Lat.  convoco,  /  call  together.) 
In  English  Ecclesiastical  Law,  the  council  of  the  church, 
derived,  first,  from  the  custom  of  the  bishops  assem- 
Uing  their  diocesan  clergy  for  the  sake  of  considering 
spiritual  matters ;  and,  secondly,  of  the  archbishops 
holding  convocations  of  the  clergy  of  a  whole  province. 
Convocations  were  first  assembled  in  England  under 
the  king's  authority  by  Edward  I.,  who  summoned  them 
by  their  provinces,  for  the  sake  of  obtaining  subsidies 
from  the  clerical  body.  They  met  in  each  province  In  two 
bouses  —  one  of  the  suffragan  bishops  ;  the  other  of  deans, 

ir,  )).i,..i.  ,  and  representatives  of  the  inferior  clergy. 

The  taxation  of  their  own  body  was  withdrawn  from 
convocation  In  IG64  ;  and,  on  the  other  hand,  the  privilege 
of  voting  for  knights  of  the  shire  was  then  conceded  to 
ecclesiastics.  As  the  power  of  enacting  canons  had  been 
already  virtually  abolished  by  statutes  of  Henry  VIII., 
L b sabot h,  and  Charles  II.,  there  now  remained  no  bu- 
siness fur  convocation  to  transact ;  and  it  was  only  in 
the  reigns  of  William  111.  and  Anne,  when  attempts  were 
made  by  the  high  church  party  to  impart  fresh  activity 
to  it  as  an  ecclesiastical  tribunal,  that  its  meetings  were 
attended  with  any  historical  importance.  Since  that 
period  It  has  become  customary  to  prorogue  convocation 
every  year  immediately  upon  its  assembling.  The  rights 
and  history  of  the  com  oration  are  treated  of  at  length  in 
.--vtnl  writings  of  the  learned  nishop Gibson, especially 
hi*  Syrmttu  Anglo  ami.  Lond.  17<r2. 

Co>vtx.  a'tio*.  Hot  sB  or.  In  the  University  of  Ox- 
ford, is  the  assembly  which  enacts,  amends,  Sc.  laws 
and  statutes ;  elects  burgesses,  many  professors,  and 
o'her  officers.  &c.  It  is  composed  of  all  members  of  the 
who  have  at  any  time  been  Regents  (see 
,  if  independent  members,  havo  re- 
i  on  the  books  of  their  respective  col- 
"1  he  povt  er  of  convocation  at  Oxford  to  make 
is  limited :  in  the  first  place,  the  royal  statutes 

t  royal  license  : 
other  laws  and 
i  convocation 
I  meet- 

j  by  whom  it  must  be  in  the  first  in- 
•  sanctioned  or  rejected. 
CONVO'LVULA'CEjE.  ( Convolvulus,  one  of  the 
genera.)  A  natural  order  of  herbaceous  or  shrubby 
Exogens,  twining  and  producing  a  milky  juice  when 
wounded.  They  are  very  abundant  in  the  tropics,  and 
possess  purgative  qualities  in  their  roots,  depending  upon 
a  peculiar  resin,  of  which  scammony  and  jalap,  yielded 
by  the  Con  vol  rul  us  Seammonia  and  fpomcra  purga,  may 
be  taken  as  examples.  Many  of  these  plants  are  objects 
of  striking  beauty  ;  some,  which  unfold  their  pure,  white, 
magnificent  flowers  at  night  only,  arc  called  in  tropical 
countries  Belle  de  Suit ;  others  expand  only  beneath  a 
warm  and  brilliant  sunshine.  The  Lignum  Rhodium 
of  the  old  pharmacologists  is  produced  by  an  upright  bushy 
rpecie*.  called  Brewer ia  scoparia. 

CCPNVOY.  (Fr.  convoyer,  to  conduct.)  In  Naviga- 
tion, the  term  applied  to  designate  a  ship  or  ships  of  war, 
appoint*  <i  by  government,  or  by  the  commander  in  chief 
oo  a  particular  station,  to  escort  or  protect  the  merchant 
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cor  PER. 

shipi  proceeding  to  certain  ports.  Convoys  are  mostly 
appointed  during  war  ;  but  tlicy  are  sometimes  also  ap- 
pointed during  peace,  for  the  security  of  ships  navigating 
seas  Infested  with  pirates.  For  an  account  of  the  various 
regulations  and  conditions  relative  to  convoys,  see 
M' CnUock'i  Com.  Did. 

Convoy,  in  the  Military  service,  signifies  a  detachment 
of  troops  appointed  to  guard  supplies  of  provisions,  am- 
munition, or  money,  in  their  progress  to  a  distant  part  of 
any  country,  or  to  an  army  in  the  field,  against  an  attack 
which  might  be  made  upon  them  either  by  the  peasantry 
or  by  parties  of  the  enemy. 

CONVU'LSION.  (Lat.  convcllo.  /  puU  together.) 
A  writhing  and  agitation  of  the  limbs,  and  involuntary 
action  of  the  muscles  in  general.  The  Ats  vary  much  in 
extent  and  violence,  sometimes  attacking  the  whole  body, 
and  at  others  confined  to  particular  parts  ;  in  the  former 
case  the  mind  is  affected,  but  it  often  remains  in  the 
latter  undisturbed :  they  also  vary  In  duration,  lasting 
from  a  few  minutes  to  some  hours.  They  are  sometimes 
preceded  with  dissincss,  double  or  disturlied  vision,  and 
coldness,  and  an-  followed  Ijj  great  languor; 
others  they  come  and  go  without  mucl 
Teethiug.  worms,  and  overloaded  bowels  are 
causes  of  convulsive  attacks  in  children  ;  and 
relieved  by  freely  and  timely  lancing  the  gums,  and  by 


e%  W lien*  convulsive  a 
of  the  mind,  the  exciting  causes  must  be 
avoided.  Warm  baths,  bleeding,  and  nervine 
stimulants  are  the  usual  medical  aids  ;  and  where  there  is 
difficulty  of  swallowing,  a  glyster,  composed  of  half  a  pint 
of  gruel  with  a  drachm  of  tincture  of  opium  and  two 
drachms  of  tincture  of  assafietida,  has,  in  adults,  proved 
eminently  useful.  Cold  affusions  often  do  harm.  The 
after-treatment  consists  In  the  judicious  use  of  tonics  and 
nervous  stimulants,  and  in  avoiding  aU  obvious  exciting 
causes. 

COO'LKR.  An  apparatus  used  by  brewers  and  dis- 
tillers for  cooling  worts.  The  coolers  generally  consist 
of  very  shallow  vessels  exposing  great  surface,  and  placed 
In  the  high  and  airy  parts  of  the  brewery :  the  cooling  is 
sometimes  assisted  by  fans,  which  agitate  the  air  over 
their  surfaces.  Worts  arc  also  occasionally  cooled  by 
causing  them  to  traverse  metal  pines,  which  ate  sur- 
rounded by  a  counter-current  of  cold  water. 

CO-ORDINATES.  (Lat.  con,  together,  and  ordino. 
/  arrange. )  In  Analytical  Geometry,  the  system  of  lines 
to  which  points  under  consideration  are  referred,  and 
by  means  of  which  their  position  is  determined.  The 
position  of  a  point  on  a  plane  is  absolutely  determined 
if  we  know  its  distances,  measured  In  a  given  direction, 
from  two  straight  lines  given  by  position  in  the  same 
plane.  In  like  manner,  the  position  of  n  point  in  space 
is  determined  by  its  distances  from  three  straight  lines 
given  by  position,  provided  any  one  of  them  be  not 
in  the  same  plane  with  the  other  two.  The  use  of  co- 
ordinates was  introduced  into  geometry  by  Descartes,  for 
the  purpose  of  facilitating  the  investigation  of  the  pro- 
perties of  curve  lines.  For  the  sake  of  convenience,  they 
are  generally  chosen  at  right  angles  to  each  other,  and 
are  then  called  rectangular  co-ordinates.  In  plane  geo- 
metry, one  of  them  is  the  absciss,  and  the  other  the 
ordinate.  The  geometry  of  three  dimensions  requires 
one  absciss  and  two  ordinates  ;  the  first  horizontal,  and 
the  second  vertical.  The  point  from  which  they  all  pro- 
ceed  is  the  origin  qf  the  co-ordinates. 

COPAI'BA  or  COIMVI  BALSAM.  An  exudation 
from  the  Copaifera  tjjicinalis,  a  South  American  tree  ;  it 
is  a  liquid  resin,  and  yields  bv  distillation  a  considerable 
quantity  of  a  pungent  volatife  oil.  A  small  teaspoonful 
taken  twice  a  day  In  a  glass  of  water  proves  diuretic,  mid 
is  of  use  in  the  cure  of  gleet  and  the  latter  stage*  of  gonor- 
rhtra.  A  larger  dose  is  aperient,  and  has  been  of  service 
In  the  treatment  of  hemorrhoids. 

CO'PAL.  (An  American  name  applied  to  clear 
gums  f)  This  substance  is  often  improperly  called  gum 
copal.  It  is  a  peculiar  resin,  vei>  difficultly  soluble  in 
alcohol;  hard,  brltf  le.  and  inodorous  :  its  specific  gravity 
varies  from  I'M  to  113.  It  Is  the  produce  of  the  Rhus 
copallinum  and  of  the  LLrocarpus  arpaltferus  of  the 
East  Indies  :  a  third  kind  of  copal  Is  also  brought  from 
the  Coast  of  Guinea.    It  is  used  in  varnishes. 

COPA'IU  KNABY.  [Lit.  con,  and  particeps.)  Jn 
Law,  an  estate  is  said  to  be  held  in  coparcenary,  and  the 
tenants  termed  coparceners,  where  it  descends  from  an 
ancestor  to  two  or  more  persons.  Sisters  are  cojwrcetiers 
at  common  law  ;  tenants  iu  gavelkin  by  custom.  No  right 
of  survivorship  exists  between  coparceners.  They  may 
agree,  or  any  one  may  force  the  rest  to  make  partition. 

CtPPING.  (Sax.  cop.  the  head.)  In  Architecture, 
the  upper  covering  or  top  course  of  a  wall,  usually  of 
stone,  and  wider  than  the  wall  itself,  In  order  to  let  the 
rain  water  fall  clear  from  the  wall. 

COM'PKR.  ( Cuprum,  a  corruption  of  Cuprium.  from 
the  Island  of  Cvpru*.  whence  it  wa.  .formerly  brought.; 
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COPPERAS. 

This  metal  was  known  at  a  very  remote  period;  and  in 
the  early  aces  of  the  world,  before  iron  was  in  use,  copper 
was  the  chief  ingredient  in  domestic  utensils  and  instru- 
ments of  war.  It  Is  an  abundant  metal,  and  is  found 
native,  and  in  many  ores  ;  of  these  the  most  important 
are  the  varieties  of  pyrites,  which  are  sulphurcts  01  copper 
and  iron.  The  richest  mines  are  those  of  Cornwall.  It 
occurs  in  veins,  traversing  the  primary  rocks  of  that 
county;  it  is  chiefly  transported  to  Swansea  to  be  smelt- 
ed, in  consequence  of  the  deficiency  of  coal  in  Cornwall. 
The  ores  are  repeatedly  roasted  and  fused  to  drive  off 
the  sulphur,  and  the  oxide  of  copper  Is  ultimately  reduced 
by  the  joint  agency  of  heat  ana  carbon.  Copper  is  dis- 
tinguished by  its  colour.  Its  specific  gravity  is  8-6.  It 
Is  ductile  and  malleable,  and  requires  a  temperature 
equal  to  about  2000°  of  Fahrenheit's  scale  for  its  fusion  ; 
that  is,  nearly  a  white  heat.  Exposed  to  air  and  moist- 
ore,  copper  gradually  becomes  covered  by  a  green  rust ; 
heated  red  hot  It  absorbs  oxygen,  and  is  superficially  con- 
verted into  a  black  oxide,  which  is  the  basis  of  the  prin- 
cipal salts  of  copper :  it  consists  of  82  copper  and  h  oxygen. 
It  forms  blue  or  green  salts  with  the  acids  ;  of  these  the 
<PI><  r,  or  blue  vitriol,  is  a  good  example.  The 
of  copper  are  poisonous  ;  and  in  consequence  of  the 
use  of  copper  vessels  for  culinary  purposes,  food  Is 
by  them.  It  is  detected 


when  in  very 


minute  quantities  by  the  bright  blue  colour  produced  by 
the  addition  of  liquid  ammonia,  and  by  a  brown  precipi- 
tate with  ferrocyanate  of  |iota*h.    A  clean  plate  of  iron 


with  tl 


lie  state, 
t  vitriol,  or  sulphate  of  iron. 
In  Engraving,  a  plate 


the  I 
COPPERAS. 
CO'PPRRPLATE. 
highly  polished  on  which  an  engraving  is  made. 

CO'PPICE.  Woods  which  are  cut  down  at  stated 
periods  to  be  manufactured  into  poles,  rods,  stakes,  fag- 
gots for  fuel,  bark  for  the  tanner,  or  charcoal.  When 
wood  of  this  kind  has  no  standard  trees,  it  is  called  simply 
a  coppice,  or  copse  wood  ;  but  when  it  has  standard  trees 
interspersed  through  it,  it  is  called  a  wood.  When  cop- 
pices are  cut  down  for  hoops,  rods,  and  small  stakes  for 
manufacturing  Into  crates,  hoops,  wicker  hurdles,  he., 
the  period  at  which  they  are  cut  varies  from  six  to  ten 
years,  according  to  the  soil.  When  they  are  cut  down 
for  poles  for  hops  and  similar  purposes,  the  periodical 
cuttings  are  commonly  between  twelve  and  fourteen 
years  apart  ?  and  when  they  are  cut  down  chiefly  for  the 
take  of  the  bark,  they  are  seldom  cut  oftener  than  from 
fourteen  to  twenty-one  years.  A  country  abounding  In 
coppice  wood  generally  abounds  also  In  singing  birds, 
which  are  comparatively  rare  in  countries  where  all  the 
woods  are  of  the  pine  and  fir  tribe. 

COPROPHAGANS,  Coprophaga.  (Or.  mmm,  dung, 
and  /  eat.)    A  section  or  Lamellicorn  beetles 

which  live  in  and  upon  the  dung  of  animals. 

COPULA.  ( Lat.  a  bond  or  tie.)  In  Logic,  that  part 
of  the  proposition  which  affirms  or  denies  the  predicate 
of  the  subject.  The  onlv  true  logical  copula  Is  the  pre- 
sent tense  of  the  verb  to  "be,  with  or  without  the  negative 
sign,  "  is  "  or  "  is  not." 

CO'PY.  (Kr.  cople.)  In  the  Fine  Arts,  a  transcript 
from  an  original  work  of  art.  When  an  artist  copies  his 
own  work,  it  is  called  a  duplicate  or  double. 

Copy.  In  Printing,  is  the  subject  matter  to  be  printed, 
whether  It  be  an  original  work  in  manuscript  or  a  re- 
print :  in  the  first  case  it  is  termed  manuscript  copy,  or 
written  cony  ;  In  the  second  printed  copy. 

CO'PYHOLD.  In  Law,  is  a  species  of  customary 
ettate,  said  to  be  held  fcy  copy  of  court  roll ;  t.  e.  where 
the  tenant's  title  is  evidenced  by  a  copy  of  the  rolls  of  a 
ade  by  the  steward  of  a  lord's  court.  Cu«- 
tates  are  those  which  exist  in  real  property 
to  the  custom  of  manors  ;  and  their  peculiar  cha- 
racteristic Is.  that  all  alienations  of  them  must  be  trans- 
acted, In  part  at  least,  in  the  lord's  court,  the  ordinary 
mode  of  alienations  being  by  surrender  to  the  tord  and 
admittance  of  the  new  tenant.  The  peculiar  tenure  called 
copyhold  is  derived  from  the  tenure  in  iliam  socage,  as  It 
was  termed,  held  formerly  under  a  manor.  This  was  in  its 
origin  a  mere  permissive  tenure*  by  serfs  attached  to  the 
•oil;  and  copyhold  estates  are  still  expressed  In  legal 
phraseology  to  be  held  "  at  the  will  of  the  lord  by  the 
custom  of  the  manor."  With  respect  to  the  Incidents  of 
dower,  and  other  characteristics,  they  are  frequently  go- 
verned by  the  custom  of  the  mauor  ;  but  where  this  is 
not  the  ease,  they  are  under  the  same  rules  which  govern 
the  transmission  and  alienation  of  freehold  property.  By 
the  Reform  Art,  copyholders  for  life,  or  n  greater  estate 
to  the  amount  of  10/.  per  annum,  are  admitted  to  the  ex- 
ercise of  the  electoral  franrbise  in  counties.  The  best 
treatises  on  the  law  of  copyholds  are  those  of  H'atkins 
and  .Sen em. 

COPYRIGHT.  In  Law.  the  right  of  property  in  a 
literary  composition  vested  in  the  author.  By  M  G.  3. 
c.  156.  1.4.  the  term  of  copyright  in  an  author  anil  hU 
assignee  extends  to  twenty-eight  years  absolutely,  .md  for 
the  life  of  the  author  if  he  survive  that  period.  Neglect 


chiefly  by  the  ancient  Egyptians. 


CORIANDER. 

to  enter  a  work  at  Stationers'  Hall  does  not  affect  copy, 
right.  Every  assignment  of  copy  right  must  be  in  writing. 
The  author  or  assignee  of  a  pirated  work  has  his  remedy 
by  action  ;  or  chancery  will  grant  an  injunction  to  re- 
strain the  sale  of  pirab-d  copies,  and  produce  an  account  of 
such  copies  printed  and  sold.  The  act  above  mentioned 
required  that  eleven  copies  of  every  work  should  be  de- 
livered at  the  expense  of  authors  and  publishers,  on  de- 
mand In  writing,  for  the  use  of  a  few  favoured  public  and 
-rivate  libraries  in  the  United  Kingdom ;  but  try  the 
&  7  Will.  4.  cap.  110.  the  number  was  reduced  to  five. 
In  France,  copyrights  continue  for  20  years  after  the 
death  of  the  author.  In  most  of  the  German  states,  they 
are  perpetual ;  and  to  prevent  spurious  copies  being  in- 
troduced from  other  states,  a  late  resolution  of  the  Diet 
has  declared  that  a  copyright  secured  in 
good  in  all.  Both  In  England  and  on  the  C 
other  compositions,  such  as  engravings,  < 
maps,  charts,  and  sculpture  of  all  kinds,  receive  1 
tutc  a  protection  analogous  to  that  of  literature. 

CO'RACLE.   A  boat  made  of  wicker-work 
with  leather,  used  chiefly  by  the  i 

CO'RACOID. 
name  first  applied  to  i 

apes  and  man,  on  account  of  Its  resemblance  to  the  I 
of  a  crow  ;  and  now  extended  to  a  I 
passing  from  the  shoulder-joint  to  the 
reptiles,  and  moootrcroes.  and  of  which  the  process  above 
mentioned  is  the  rudimental  representative. 

CORALLI'NA.  A  name  applied  by  Llnnams  to  a 
genus  or  group  of  marine  organized  txtdies  of  arborescent 
habit,  with  jointed  stems,  supported  on  a  kind  of  root,  di- 
vided into  branches,  which  are  likewise  jointed.  Neither 
pores  nor  polypes  arc  distinguishable  on  the  surface  of 
these  beings  ;  their  chief  purpose  in  the  economy  of  na- 
ture is  to  prepare  during  life,  and  precipitate  by  their 
decay,  fine  particles  of  carbonate  of  lime  or  chalk :  they 
thus  lend  their  aid  to  the  Lithophytous  corals  in  cover- 
ing submerged  land  with  the  elements  of  a  fertile  soil, 
which  the  expansive  subterranean  forces  may  afterwards 
convert  into  dry  land. 

CORALLI  NES.  The  name  commonly  applied  to 
the  tubular  or  nudibrachiate  order  of  Polyps  which  have 
an  external  jointed  calcareous  or  horny  covering  i  the 
true  nature  of  these  plant-like  animals  was  discovered  by 
our  countryman  Ellis.    See  Ti  bi  LifF.RA. 

CO'RBEILS.  In  Fortification,  little  baskets  tilled 
with  earth,  about  a  foot  and  a  half  high,  and  from  eight 
inches  to  a  foot  in  diameter,  which  are  set  on  a  parapet 
or  elsewhere  to  afford  cover  from  the  fire  of  an  enemy. 

CORBEL.  (From  the  Fr.  corbeille.  a  basket.)  In 
Architecture,  a  projecting  bracket,  often  sculptured  like 

I  a  modillion,  sometimes  in  the  form  of  a  basket,  for  the 

'  purpose  of  supporting  a  superincumbent  object,  also  for 
receiving  the  springing,  of  an  arch.   A  corbel  table  is  a 

'  projecting  battlement,  parapet,  or  cornice,  resting  on  cor- 

j  bels. 

CO'RCULUM.  (Lat.  cor,  the  heart.)  An  old  name  for 
what  botanists  now  call  the  embryo  of  a  plant.  It  was  not, 
however,  applied  with  much  precision  ;  for  the  plumuia 
and  radicle  alone  of  such  seeds  aa  the  bean  and  almond 
were  called  the  eorculum,  while  the  term  should  have 
included  the  cotyledons  also. 

CORDATE.  (Lat.  cor.  the  heart;  literally  heart- 
shaped.)  A  term  used  in  describing  the  general  form  of 
organs,  to  denote  any  thing  having  two  round  lobes  at  its 
base,  the  whole  resembling  the  heart  in  a  pack  of  cards  ; 
as  the  leaf  of  Ainu*  cordtfvlia. 

COR'DIA  CE.E.  (Cordfa.  one  of  the  (renera.)  A  na- 
tural order  of  arborescent  F.xogcns.  Inhabiting  the  tropics 
of  both  hemispheres.  They  are  nearly  allied  to  Con- 
rolruiaceir,  from  which  they  are  separated  by  their  in- 
verted embnro  and  drupaceous  fruit.  They  were  formerly 
associated  with Ifora^inacea-;  but  their  plaited  cotyledons 
and  dichotomous  style  caused  them  to  lie  removed.  The 
flesh  of  the  fruit  is  succulent,  as  seen  In  theSebesten  plums, 
the  produce  of  the  Cortiia  myxa  ami  Sebcttena;  but  other- 
wise they  are  of  no  value.  It  has  been  asserted  that  the 
wood  from  which  the  mummy  cases  of  the  Egyptians 
made  was  that  of  Cordia  myra  ;  but  there  Is 
that  it  was  really  produced  by  FicuM  sycomorus. 

CORDON.  In  Fortification,  a  row  of  stones  jutting 
out  between  the  rampart  and  base  of  the  parapet.  A  line 
of  troop*  drawn  round  a  town  or  tract  or  country,  so  as 
to  prevent  ingress  or  egress,  is  also  called  a  cordon. 

CO'HIA'RIA'CE.E.  (Coriarla.  one  of  the  genera.) 
A  natural  order  of  shrubby  Exogens.  inhabiting  Chile, 
Peru,  the  south  of  Europe,  and  a  few  other  places. 
Placed  bv  De  Candolle  directly  after  Ochnacea* ;  an  order 
with  wnich  they  no  doubt  agree  in  some  respects,  but 
they  differ  from  them  very  essentially  in  being  apocar- 
pous. Some  botanists  consider  them  a  petal  cms,  and  allied 
to  Phifto/ttcccid-a-  ;  the  question  of  their  affinity  is  still 
unsettled.  Their  sensible  properties  are  of  a  poisonous 
nature. 

CORIA'N  DER.  The  seed  of  the  Coriandrum  sativum. 
(Gr,  «*{*,  a  bug,  the  odour  of  the  fresh  planVreaeir.bli  og 
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that  of  the  bug.)  It  Is  a  native  of  Europe,  cultivated  on 
account  of  its  seeds,  which  are  occasionally  used  In  me- 
dicine ;  they  have  a  peculiar  perfumed  flavour,  with  some 
bitterness,  and  form  one  of  the  ingredients  of  curry  pwc- 

In  Architecture,  one  of 
e.  The  capital  (sec  Ak- 
ciiiTicTvat)  is  a  vase 
elegantly  covered  with  an 
abacus,  and  surrounded 
by  two  tiers  of  leaves, 
one  above  the  other  ; 
from  among  which  stalks 
spring  out,  terminating  at 
their  summits  in  small 
volutes  at  the  external 
angles  anil  centres  of  the 
abacus.  The  capitals  of 
the  Tuscan,  Doric,  and 
Ionic  orders  appear added 
Co  the  tops  of  the  shafts; 
but  the  Corinthian  capi- 
tal seems  to  grow  out  of 


CORN. 

I  change  their  encampments  annually  or  v,., 
veniently  reap  their  crop,  raise  their  tents,  a.. 
their  seed  corn  about  with  them,  till  they  find  a  L_ 

j  spot  where  they  can  pitch  their  tents  and  take  their  next 
crop.  This,  however,  could  not  be  done  by  a  people 
who.  in  addition  to  corn  and  pulse, depended  for  the  food 
of  themselves  and  cattle  on  the  production  of  roots,  such 
as  the  turnip  and  the  potatoe  ;  and  these  accordingly  are 
plants  characteristic  of  a  settled  people,  in  a  higher  degree 
of  civilisation  and  a  greatly  advanced  state  of  agriculture. 
The  capacity  of  any  country  for  growing  corn  may  be  said 
to  be  according  to  the  flatness  of  Its  surface,  provided  It 
be  neither  too  hot  nor  too  cold,  too  wet  nor  too  dry.  The 
perennial  grasses  and  trees  also  grow  better  in  plains 
than  any  where  else ;  but  they  will  thrive  on  the  steep 


height  from  a  « 
and   one  sixth  of  the 
part  of  the  shaft 

last  being  the 
height  of  the  capitals  of 
the  temple  at  Tivoll. 
The  entablature  of  this 
order  is  variously  deco- 
rated. The  architrave 
is  usually  profiled,  with 
three  fascia*  of  unequal 
height,  though  in  some 
S|>ccimens  there  are  only 
two.  The  frieze  Is  often  sculptured  with  foliage,  and 
the  cornice  decorated  both  with  modillious  and  dentils  ; 
the  former  having  a  sort  of  baluster  front  with  a  leaf 
under  them ;  and  the  latter,  which  are  cut  into  the 
body-  of  the  band,  being  occasionally  omitted,  as  are 
sometime*  even  tin-  mr*ltllioti4.  The  principal  remain- 
ing ancient  examples  of  the  order  at  Rome  are  in  the 
Temple  of  Mars  Ultor,  Portico  of  Severua,  the  Forum 
of  Kerva,  Temple  of  Vesta,  Basilica  of  Antoninus,  the 
Pantheon,  &c.  sc. 

CORK.  (Corrupted  from  Lat.  cortex  ;  Germ,  kork.) 
The  bark  of  the  Querent  tuber,  a  species  of  oak  growing 
in  the  southern  provinces  of  Spain,  France,  and  Italy. 
When  rasped  cork  Is  digested  in  water  and  alcohol.  It 
leave*  from  70  to  80  per  cent,  of  insoluble  matter,  which 
has  been  called  suAertns,  and  which,  by  the  continued 
action  of  nitric  acid.  Is  converted  into  tuber ic  acid. 

CO'RMUS.  (Gr.  a  item.)  In  Botany,  a  short 

roundish  rbiznma. 

CORK.  The  seeds  of  certain  grasses  which  have 
been  tmmemorially  used  as  food,  for  man  or  animals, 
are  called  corn ;  and  those  which  are  used  exclusively 
or  principally  by  man  are  called  bread  corns.  The  term 
cam  is  also  sometimes  applied  to  the  seeds  of  other  plants 
which  may  be  ground  into  meal  and  used  as  food,  such 
as  the  seeds  of  the  buckwheat,  the  quinoa,  and  of  cer- 
tain leguminous  'plants,  which,  however,  are  more  pro- 
perly denominated  pulse.  The  principal  bread  corns  of 
temperate  climates  are  wheat,  rye,  oats,  and  barley  ; 
those  of  warm  climates  are  malic,  rice,  and  millet ;  and 
those  of  cold  climates  oats  and  barley. 

It  may  be  worthy  of  remark,  that  all  bread  corns  arc 
annual  plants,  and  from  that  circumstance  far  better 
adapted  for  universal  cultivation  than  if  they  had  been 
perennials,  or  even  biennials.  An  animal  plant  may  In- 
deed be  said  to  belong  to  no  country  in  particular,  be- 
cause it  completes  its  existence  during  the  summer 
months  ;  and  in  every  part  of  the  world  there  Is  a  sum- 
mer. Hence,  we  find  the  same  coms  ripening  their 
seeds  within  the  frigid  and  the  torrid  tone  ;  and  though 
the  quality  of  bnrley  and  w  heat  grown  in  Lapland  be 
far  inferior  to  that  grown  in  the  south  of  Spain,  or 
oo  the  plains  of  India,  yet  it  is  still  such  as  may  be 
made  into  wholesome  bread  and  Invigorating  fermented 
Had  the  bread  corns  been  perennials,  they 
■cessarily  have  lived  through  the  winter  in  everv 
in  which  they  were  grown,  as  well  as  through 
imer ;  and  such  of  them  as  might  have  been 
to  the  winters  of  cold  climates,  when  taken  to 
limates  would  have  been  so  far  weakened  by 
kept  in  a  growing  state  throughout  the  year  as 
i  to  have  ceased  to  exist ;  while  the  peren- 
climates,  such  as  the  south  of  Spain  and 
tot  have  lived  through  a  single  winter  in 


declivities  of  hills,  which,  If  subjected  to  tillage  in  < 
to  grow  corn,  would  have  the  surface  toll  washed 
by  rains  and  thawing  snows. 

Value  of  the  Produce  of  Com.  —  In  agricultural 
tries,  not  in  a  very  high  state  of  civilisation,  the  culture 
of  corn  Is  the  principal  employment  of  the  great  bulk  of 
the  community ;  and  in  all  considerable  countries,  how 
far  soever  they  may  be  advanced  in  arts  and  refinement, 
its  culture  is  always  by  far  the  most  extensive  as  well  as 
the  roost  Important  branch  of  national  Industry.  No 
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employ  about  a  third  part  of  our  inhabitants  In  agricul- 
ture ;  and  of  these,  fully  three  fourths  are  directly  or 
indirectly  engaged  In  the  raising  of  corn.  Unfortunately, 
there  are  no  accounts,  on  which  it  would  be  safe  wholly 
to  rely,  of  the  ordinary  produce  of  corn  either  in  this  or 
any  other  great  country.  But,  without  pretending  to 
peculiar  accuracy,  we  are  Inclined  to  think  that  the  pre- 
sent ( IMS)  average  growth  of  all  sorts  of  corn  in  the 
United  Kingdom  may  be  safely  estimated  at  about 
M. 000.000  quarters,  of  which  about  M,000,000  may  be 
consumed  by  man,  and  the  lower  animals.  (Secsxuf.) 
Now  supposing  this  estimate  to  be  nearly  accurate,  and 
taking  the  average  price  of  the  different  descriptions  of 
corn  at  3.S*.  a  quarter,  the  total  value  of  the  corn  annually 
produced  w  111  amount  to  the  sum  of  1 12,000,000V.  sterling, 
or  to  nearly  or  quite  four  times  the  total  annual  value  of 
the  cotton  manufacture  !  This  Is  sufficient  to  evince  the 
paramount  importance  of  agriculture  as  a  source  of  wealth 
as  well  as  a  means  of  subsistence. 

Corn  Lawt —  This  superior  importance  of  corn  as  an 
article  of  culture,  and  the  dependence  so  generally  placed 
upon  it  as  an  article  of  food,  are  the  causes  why  the  trade 
In  it  has  been  so  very  generally  subjected  to  regulation. 
It  is  long  even  before  the  most  enlightened  portion  of  an 
instructed  community  become  satisfied  of  the  advantage 
of  permitting  the  supply  of  corn  or  any  indispensable 
article  to  be  adjusted,  like  that  of  other  less  important 
things,  by  the  unfettered  competition  of  private  indi- 
viduals. It  seems,  at  first  sight,  reasonable  to  suppose 
that  the  most  likely  way  to  secure  plenty  at  home  is  to 
impose  restrictions  on  exportation.  But  in  truth  and  re- 
ality, this  is  very  far  from  being  the  case.  How  fertile 
soever,  no  country  that  Imposes  restrictions  on  exportation 
need  hope  to  escape  perpetually-recurring  scarcities ;  for 
wherever  free  exportation  is  prevented,  the  excess  of 
supply  that  occurs  In  plentiful  years  being  thrown  wholly 
upon  the  home  market  depresses  prices  to  such  an  extent 
as  to  be  ruinous  to  the  farmer :  and  thus,  by  injuring 
agriculture  and  lessening  the  quantity  of  land  in  corn, 
never  fails  to  occasion  a  scarcity  on  the  occurrence  of  a 
deficient  harvest.  In  Great  Britain,  however,  the  po- 
licy has  long  been  to  give  every  facility  to  exportation, 
and  even  to  lay  restrictions  on  importation.  This  has 
arisen  from  our  legislature  Wing  principally  composed  of 
Individuals  dependent  on  and  connected  with  the  land  ; 
and  whose  Interest  consequently  has  led  them  to  en- 
deavour to  secure  as  high  a  price  a«  possible  for  iu  pro- 
duce. But  it  is  needless  to  add  that  this  policy  is,  if 
possible,  even  more  objectionable  than  the  other.  Instead 
of  being  publicly  advantageous,  high  prices  are,  in  every 
instance,  distinctly  and  completely  the  reverse.  The  less 
the  sacrifice  of  money  or  of  labour  for  which  corn  or  any 
other  article  can  be  procured  so  much  the  better.  But 
to  make  sure  that  the  price  of  corn,  or  of  any  thing  else, 
will  be  fixed  at  the  lowest  limit  at  which  the  required 
supply  can  be  obtained,  all  that  Is  necessary  is  to  abolish 
all  restrictions,  whether  on  exportation  or  importation. 
Freedom  is  the  parent  of  abundance,  cheapness,  and  equal- 
ity of  price ;  restriction,  of  scarcity,  dearness,  and  uncer- 
tainty. Any  interference  with  the  trade  in  corn,  or  with 
any  other  great  department  of  trade,  that  has  not  the 
removal  of  natural  or  artificial  restraints  for  its  object,  is 
not  only  inconsistent  with  the  best  established  principle., 
but  is  sure  to  be  pernicious.  In  this,  as  in  all  other  things 
connected  with  national  Industry,  the  short  and  only  safe 
rule  is  to  leave  individuals  to  pursue  their  own  Interest 
In  their  own  way. 
Our  limits  forbid  our 
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ferent  period*  for  regulating  the  trade  In  corn.  Down  to 
the  Revolution,  the  policy  was  to  restrict  exportation  $ 
but  from  that  period  the  contrary  policy  has  been  punned, 
and  the  legislature  hat  pretty  uniformly  endeavoured 
to  facilitate  exportation,  and  to  prohibit  or  fetter  im- 
portation. It  was  not,  however,  till  about  1770  that 
the  restrictions  on  importation  began  to  have  much 

J>ractical  influence.  But  about  that  time,  population 
laviug  begun  rapidly  to  advance,  in  consequence  of 
the  extraordinary  impulse  given  to  manufacturing  in- 
dustry by  the  inventions  and  discoveries  of  Watt,  Ark- 
wright,  Wedgwood,  and  others,  the  price  of  com  In  Kng- 
land  began  to  rise  above  its  price  on  the  Continent ;  and 
from  being  an  exporting  we  became  an  occasionally,  or 
rather  a  pretty  constantly.  Importing  country.  Had  there 
been  no  restriction*  on  importation,  our  prices,  it  is  plain, 
could  not  have  exceeded  those  of  the  adjolnlngContiuental 
states  by  a  greater  sum  than  might  have  been  required  to 
defray  the  cost  of  importing  into  this  country.  The  re- 
strictions, however,  overturned  this  natural  principle  ; 
and  In  deficient  years  added  materially  to  the  difference 
between  our  prices  and  those  of  the  Continent.  This  dif- 
ference attained  to  its  greatest  height  during  the  late 
war,  owing  to  the  formidable  difficulties  it  threw  in  the 
way  of  importation.  During  the  last  six  Tears  of  that 
contest,  prices  in  Kngland  (after  allowing  for  the  depre- 
ciation of  the  currency)  were  fully  double  their  amount 
in  the  principal  continental  markets. 

At  the  close  of  the  war,  in  1814  and  1815,  the  renewed 
intercourse  with  the  Continent  led  to  a  great  importation 
of  corn,  which  occasioned  such  a  sudden  and  heavy  fall  of 
prices  as  was  productive  of  much  «evcre  distress  amongst 
the  farmers.  Parliament  endeavoured  to  obviate  this  by 
increasing  the  restrictions  on  importation,  a  device  which 
bad.  in  part,  the  anticipated  effect.  Hut  since  tft'/O,  the 
influence  of  improved  communications  and  of  amelior- 
ations in  agriculture  has  been  so  very  great,  that,  not- 
withstanding the  vast  increase  of  population,  prices  have 
been  progressively  falling,  and  were,  in  1*35,  lower  than 
in  any  previous  year  since  1787.  Frantically,  therefore, 
the  influence  of  the  restrictions  has  been  materially 
diminished,  and  a  much  greater  effect  is  now  usually 
ascribed  to  them  in  ordinary  years  than  they  really  exert. 
No  doubt,  however,  they  tend  materially  to  aggravate  the 
scarcity  and  suffering  originating  in  a  deficient  harvest, 
and  are,  therefore,  highly  objectionable. 

The  existing  duty  ou  lureign  corn,  or  that  imposed  in 
the  course  of  the  present  year  (1842).  by  the  act  5  Vict. 
5i  sess.  cap.  14,  it  not  invariable,  but  fluctuates  according 
to  the  variations  of  price  in  the  home  market.  It  amounts 
to  20*.  on  wheat,  when  the  price  Is  at  and  under  51*.  a 
quarter  ;  and  decreases,  though  not  regularly,  as  the 
price  rises,  till  the  latter  reaches  73*.,  when  the  duty  is  1*. 
only.  We  subjoin  the  scale  of  duties  on  wheat :  — 
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Corresponding  dalle*  are  laid  on  barley,  oatt,  and  other  species 

This  fluctuating  scale  of  duty,  though  it  be  a  material 
improvement  on  the  previous  scale,  or  that  laid  down  by 
the  act  9  Geo.  4.  cap.  GO,  has  like  it,  though  in  a  less  de- 
gree, the  defect  of  adding  to  the  risk  and  uncertainty  in- 
cident to  the  corn  trade  ;  for,  suppose  a  merchant  orders 
a  quantity  of  foreign  corn  when  prices  are  at  a  certain 
level,  if  they  fall  before  it  arrives,  he  not  only  loses  in 
consequence  of  the  decrease  of  price,  but  is  further  charged 
with  a  corresi>onding  increase  of  duty  ;  whereas  on  the 
other  hand,  had  the  price  advanced,  he  would  have  gained 
not  merely  by  its  increase,  but  by  the  fall  in  the  rate  of 
duty  !  The  effect  of  this  system  is,  therefore,  precisely 
the  reverse  of  what  it  should  be  were  it  founded  on  sound 
principle*,  inasmuch  as  it  aggravate*  the  lots  arising  from 
a  had,  and  increases  the  profit  of  a  successful,  speculation  I 

But  in  recommending  the  policy  of  a  free  trade  in  corn, 
we  do  not  mean  to  contend  that  it  would  be  either  just  or 
expedient  always  to  admit  of  importation  free  of  duty. 
In  certain  circumstances  this  may  be  the  proper  course, 
but  not  in  all.  No  duty  should  ever  be  laiu  upon  foreign 
corti  on  pretence  of  protecting  British  agriculture,  as  that 
is,  in  tact,  taxing  the  other  chutes  iti  order  to  secure  a 
doubtful  benefit  for  the  agriculturists.  But  if  agriculture 
be  more  heavily  burdened  than  any  other  great  depart- 
ment of  industry  carried  on  at  home,  a  constant  duty 
should  be  laid  on  corn  from  abroad,  to  balance  the  ex- 
cess of  duty  falling  on  the  agriculturists.  This  is  not 
to  favour  the  latter,  but  to  do  there  justice.   It  baa  been 


denied  that  the  British  agriculturists  arc  In  this  predim. 
ment ;  but  were  this  the  place  for  entering  into  such  invest 
tigationt,  it  would  not  be  difficult  to  show  that  they  are  In 
fact  more  heavily  taxed  than  the  manufacturers  or  traders; 
and  that,  consequently,  they  are  entitled  to  claim  that  a 
fixed  and  invariable  duty  be  laid  on  all  foreign  corn 
when  imported,  corresponding  to  the  excess  of  taxation 
by  which  they  are  affected.  We  believe,  however,  that 
a  fixed  duty  of  5*.  a  quarter  on  wheat,  and  on  other  grain 
in  proportion,  would  be  more  than  adequate  to  meet 
all  the  claims  of  the  agriculturists  arising  out  of  the 
peculiar  pressure  of  the  taxes  to  which  they  are  subjected  ; 
and  it  is  abundantly  certain,  that  with  such  a  duty,  but 
little  foreign  corn  would  now  be  imported  in  ordinary 
years  ;  and,  consequently,  that  the  agriculturist*  would 
sustain  no  real  injury  from  the  adoption  of  such  a  sys- 
tem. Those  who  may  wish  for  further  information  as  to 
the  interesting  topics  now  merely  glanced  at,  and  others 
we  have  not  been  able  to  notice,  are  referred  to  tht.* 
article  "  Corn  Laws,"  in  the  new  edition  of  the  Ency- 
dtrpedia  Britannica,  the  art.  "  Corn  Laws  "  in  the  Com- 
mercial Dictionary,  and  the  note  on  the  same  subject 
in  M'Culloch's  edit,  of  the  Wealth  cf  Kalians,  1  vol.  8vo. 

We  subjoin  an  estimate  of  the  quantity  of  corn  used 
as  food  for  man  ;  and  of  the  total  quantity  of  corn  pro- 
duced and  consumed  in  the  United  Kingdom,  deduced 
from  the  data  given  in  M'Culloch't  Statistic*  of  the  British 
Empire,  and  the  census  of  1841. 

I.  Consumed  by  man  :  — 

Wheat          ....  15.000,000 

Oats,  rye,  and  maslln       -         -  l5/-on,ooo 

Barley  for  malting,  Ac  6,000,000 

Beans  and  pease  as  meal      -      -  G00,1 00 


Total  consumed  by  man        .        .  3o,G00,000 
II.  Consumed  by  the  lower  animals  :  — 
Corn  (principally  oats),  used  in  tho 
feeding  of  horses  and  other  animals, 

in  distillation,  Ac.        ...  18.000,000 


Total  consumed  by  man  and  tho  lower 

animals,  Ac.  -  -  -  M.fioo.oto 
To  which  add  seed,  1  Cth  part         -  9.100.00L 


Total  growth  of  corn  in  the  United 
Kingdom  «         -  63,700,000 


Account  of  the  Average  Price*  of  British  Wheat  per 
Quarter,  in  Kngland  and  Wales,  since  1771,  a*  ascer- 
tained by  the  Heceiver  of  Com  Returns. 
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CO'RNEA.  (Lat.  corau,  a  horn.)  The  transparent 
membrane  of  a  horny  texture  which  forms  the  anterior 
part  of  the  eyeball.  In  vertebrates  it  is  simple  :  in  insects 
'  it  it  subdivided  Into  numerous  hexagonal  segments. 

CtPRNP.T.  (It.  cornetta,  a  small  jtag.)  A  commis- 
sioned officer  in  a  troop  of  horse,  corresponding  in  rank 
with  the  ensign  of  a  battalion  of  infantry.  His  duty  Is  to 
carry  the  standard  near  the  centre  of  the  front  rank  of 
the  squadron. 

Cobnet.  In  Music,  a  shrill  wind  Instrument  formed  of 
wood,  which  appears  to  have  been  in  use  in  the  earliest 
timet,  and  remained  so  till  about  the  commencement  of 
the  1  nth  century,  when  it  was  displaced  by  the  oboe. 

CO'RNET-A-PISTONS.  (Fr.)  A  brass  wind  mu- 
sical instrument,  of  the  French  horn  species,  but  capable 
of  much  greater  inflexion  from  the  valves  and  stoppers 
(pistons)  with  which  it  is  furnished,  and  whence  It  de- 
rives its  name. 

CO'RNICE.  (Fr.  corolche.)  In  Architecture,  the 
,  upper  great  division  of  an  cutAblature  (see  Khtablatubb), 
l  consisting  of  several  members. 

CORN  S.   Thickenings  of  the  cuticle  of  the  toes,  of  a 
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CORNSTONE. 

baroy  texture,  arising  from  continued  pressure  over  a 
|»rt*cctlon  of  bone.  One  of  the  bent  and  simplest  remedies 
this  painful  disorder  is  to  wear  upon  the  toe  or  part 
alerted  a  piece  of  leather,  spread  with  diachylon  or  other 
emollient  platter,  and  haviug  a  hole  in  it  corresponding 
with  the  sixe  of  the  corn.  Ky  this  means  all  pressure 
upuo  the  corn  is  avoided.  (See  Sir  B.  Brothc's  Lecture 
em  Corns  and  Bunt.nu,  Medical  Gazelle,  13th  Fch.  1K3T..) 

CO*RN  STONE.  A  provincial  name  for  a  species  of 
*  ■!  liine.t  '•.<■ 

fO'RNU  AMMONIS.  A 
the  fossil  shells  called 
CtVRNl'A.   (Lat.  corn u.  a  Aon..)  In 

projecting  from  the 
:o  such  processes  in 

oft-nce  and  defence.    These  weapons  consist  either  of 
l«w,  when  they  are  called  "  antlers  ;  "  or  of  horn,  or  of 
taw  and  horn,  or  lastly  of  bone  and  hairy  skin.  The 
irst  kind  of  horns  are  peculiar  to  the  deer  tribe ;  the 
second  to  the  rhinoccsws  ;  the  third  to  the  sheep,  ox,  ami 
antelope  tribes  :  ami  the  fourth  to  the  giraffe.   The  bony 
horn*,  antlers,  cerata,  or  cornua  salida,  as  they  are  tech- 
nically termed,  during  the  wholej>eriod  of  their  formation 
memoir  the  horns  of  the  giraffe,  inasmuch  as  they  are 
covered  with  a  hairy  and  highly  vascular  Integument : 
the  bony  material  of  these  processes  is  in  fact  secreted  by 
the  reste Is  of  that  Integument,  so  that  their  co-existence 
n  essential  as  long  as  growth  proceeds.    When  then 
rrmrth  U  completed,  and  the  antlers  hare  arrived  at  their 
characteristic  siie  and  figure  (which  in  the  elk  and  Wa- 
piti deer  are  truly  remarkable),  the  determination  of 
blood  to  the  parts  gradually  lessens  ;  the  vessels  shrink  ; 
th*  circulation  in  the  formative  membrane  is  at  length 
suppressed  ;  and  the  tegument  then  shrivels,  dries,  cracks, 
*oA  it  rubbed  off  by  the  instinctive  actions  which  the 
deer  now  almost  ceaselessly  performs  with  his  newly  ac- 
quired and  consolidated  antlers.  The  skin  and  periosteum 
'  the  tiivui  i  in  e  f  i  mtinui  nit  «  it li  thosi  .  if  the  antler,  now 
terminate  at  an  abrupt  line  at  the  base  of  the  antler,  from 
•nich  a  ridge  of  bone,  or  "  burr,"  as  it  is  termed,  it  de- 
Hoped,  apparently  for  the  purpose  of  defending  the 
■arjrin  of  the  persistent  integument ;  for  when  this  is 
"xttinucd,  as  in  the  Munt-jac  deer,  half  way  up  the  an- 
tlrv  the  burr  is  developed  Immediately  above  its  termi- 
fittion,  or  at  the  middle,  and  not  at  the  base  of  the  antlers. 
Some  physiologists  have  conjectured  that  the  use  of  the 
"burr    was  to  compress  the  vessels  of  the  periosteum  of 
ta*  antler,  and  that  its  formation  was  deferred  to  near 
tk?  completion  of  the  antler  :  but  observation  shows  that 
it  commences  at  an  earlier  period  of  growth  ;  and  sound 
biology  teaches  that  the  cessation,  like  the  commence- 
of  the  growth  of  the  horn,  must  be  the  result  of 
d*-per  and  more  constitutional  operations.    The  most 
remarkable  fact  in  the  economy  of  antlers  is  that  they 
M  shed  and  renewed  annually,  the  fall  of  the  horns 
beta*  concomitant  with  the  shedding  of  the  hair.  The 
v.Mrpu  t.i  .-i->i-n  the  final  cause  of  this  phenomenon 
»ie  not  been  very  successful.    In  the  axis  deer,  eg 


the'vear!*  "in  the*  rein 


.  are  habitually  used  to  scrape 
awaj  the  snow  which  conceals  the  lichens  on  which  they 
Kmcipally  feed.  The  female,  therefore,  needs  antlers  as 
much  as  the  male,  and  she  has  them  ;  but  this  is  a  rare 


"ocas,  or  those  whic 
of  horny  material,  are 
■l  in  almost  all  case 
buny  basis  is  genera 


.  exception,  for  the  females  of  other  species 
™  ieer  are  destitute  of  these  ornamental  weapons.  True 
or  those  which  consist  either  partly  or  entirely 
e  never  shed.  In  the  antelopes  they 
*a*e«  confined  to  the  male,  and  their 
.  generally  solid  ;  in  sheep  and  oxen  the 
o"ra%  are  common)  V  present  in  both  sexes,  and  the  bony 
basis  Is  hollow.  The  term  comua  cava  is,  however,  usu- 
ally a|ipUed  to  all  horns  consisting  of  bone  and  horn,  and 
lp-tn.jiy  the  ruminants  having  such  horns  arc  termed 
"  Wiow -horned."  But  this  extension  of  the  term  teems 
to  have  arisen  from  a  consideration  of  the  external  horny 
•heath  alone,  which  Is  but  a  part,  and  that  not  the  most 
Mseatial,  of  the  horn.  The  horn  or  horns  of  the  rhino- 
ceros consist  of  an  agglutination  of  horny  fibres,  which 
Vf  attached  only  to  the  integument ;  the  integument  ad- 
hering with  more  than  usual  firmness  at  this  part  to  the 
'wifhcried  surface  of  the  bone  beneath.  The  horn  of  the 
rsiouceros  differs  from  that  of  other  mammalia  in  being 
utuoed  upon  the  median  line  of  the  forehead  ;  so  that 
*ben  there  are  two  they  are  placed  one  behind  the  other, 
and  iiut  laterally  and  symmetrically,  as  in  the  ruminants. 

A  few  ruminants  have  naturally  two  pairs  of  horns  ; 
*°4  this  W4S  the  case  with  a  great  extinct  species, 
■wwfVrNrwi,  whose  remains  have  been  discovered  in 
the  Himalayan  mountainous  regions,  where  the  (mall 
AtiUopt  quadricorrttt  still  exists.  Horns  are  charac- 
'•wijed  in  loologlcal  descriptions  according  to  their 
parihoo,  as  Comua  naiaha,  frontalia,  parietalia, 
•  or  according  to  their  direction,  as  Cornua  prona, 
Umedforwardt;  rccfinata,  turned  back  ;  incurva,  bent 


of  the 


horned 
a  bird  so 


CO  HON  Ell. 

Inwards  ;  vara,  bent  outwards ;  redunca,  with  the  apices 
curved  forw  ards  ;  tyrala,  when  they  represent  the  horns 
of  the  ancient  lyre;  pyrata,  when  spirally  twisted:  or 
according  to  their  period  of  existence,  as  cornua  pernmta, 
when  they  last  the  life-time  of  the  animal ;  or  cornua  dc- 
cidua,  or  annua,  when  annually  shed  :  lastly,  horns  are 
termed  cornua  o*sea.  cornua  toluta,  cava,  according  to 
their  structure,  as  alx»ve  described.  For  the 
rities  of  the  giraffes  horns,  see  Cikmit. 

Certain  speeics  of  many  other  classes  have  parts  pro- 
jecting from  the  head,  analogous  in  form  or  structure  to 
the  comua  of  the  mammalia.    The  frontal  protuberance 

with  a  sheath  of  horn ;  the  kamichl  or 
is  a  still  more  remarkable  example  of 
In  reptiles  we  find  horned  toads,  vipers, 
•res.ut  divers  simulations  of  true 
ica  retractile  feelers  or  eye-stalks  are 
•  horns."  as  In  the  snail ;  but  the  ap- 
whlch  would  come  under  the  general  definition 
of  our  present  term  arrive  at  their  maximum  relative 
site,  variety,  and  singularity  of  form  in  the  class  of  Insects. 

CtKKN L  CO'PIA.  (Ut.  cornu,  a  horn,  and  copla. 
plenty.)  In  the  Fine  Arts,  an  ornament  representing  a 
norn,  from  wnlch  issue  flowers,  fruits,  leaves,  and  the 
liko.    The  origin  of  the  cornucopia  has  been  variously 

5iven.  Some  authors  have  traced  it  to  the  infant  days  of 
upiter,  whose  nurse,  Amalthea,  when  one  of  her  goats 
had  broken  off  a  horn  against  a  tree,  presented  it  to  the 
god  wreathed  wi(h  flowers  and  filled  with  fruit.  Hence 
It  became  the  emblem  of  Plenty  among  the  ancients,  in 
which  light  it  is  regarded  also  by  many  modern  natious. 
The  cornucopia  is  found  very  frequently  in  the  types  of 
ancient  coins,  particularly  uiiun  those  of  Sicily.  (See  the 
medal  of  Arsinoe.) 

CORO'LI.A.  (Lat.  corolla,  a  garland.)  That  envelope 
of  a  flower  which  is  placed  next  within  the  calyx.  It  is 
usually  more  richly  coloured  and  larger  than  the  fatter,  but 
Is  extremely  variable  in  this  respect.  Owing  to  its  being  in 
many  plants  one  of  the  most  striking  parts  of  the  flower, 
It  is  much  employed  by  botanists  In  their  systematical  ar- 
rangements, and  by  the  French  school  has  been  taken  as 
the  means  of  forming  fundamental  characters  of  the  sub- 
classes in  the  great  Oicotyledonous  division  ;  but  there  is 
no  doubt  that  its  importance  for  this  purpose  lias  been 
much  overrated.  Theoretically  considered,  the  corolla 
Is  composed  of  modified  leaves,  with  the  ordinary  organ- 
isation of  which  its  parts  or  petals  correspond  as  much 
as  can  be  expected  of  rudimentary  organs  ;  its  physio- 
logical action  Is  to  absorb  oxygen,  without  decompos- 
ing carbonic  acid,  in  which  resjteet  it  agrees  with  leaves 
In  their  morbid  state  in  the  autumn.  The  corolla 
has  been  described  by  Lamarck  as  a  diseased  state  of  the 
foliage. 

CO'ROLLARY.  (Lat.  corollarlun 
nally  a  gratuity  or  donation  presented  to  a 
and  above  what  was  strictly  tilt  due.)  Iu  its 
tlcal  sense,  this  word  is  used  to  designate  a  conscqi 
drawn  from  tome  proposition  already  demonstrated 
without  the  aid  of  any  other  proposition.  Thus,  sup- 
posing it  demonstrated  that  If  a  triangle  have  two  equal 
sides,  it  has  also  two  equal  angles  ;  it  would  then  follow, 
as  a  corollary,  that  if  the  three  sides  of  a  I 
equal,  its  three  angles  are  also  equal. 

t'ORO'N  A.  (Lat.)  In  Architecture,  the  I 
massy  member  of  a  cornice,  very  frequently  called  the 
drip  or  larmier.  Its  situation  is  between  the  cymatium 
above  and  the  bed  moulding  below,  and  its  use  to  carry 
the  water  drop  hv  drop  from  the  building. 

COKO'SA  At  STRALIS  and  CORONA  BOHFA- 
LIS.  ( The  southern  crotm  and  northern  crown.)  Tw  0  of 
the  old  constellations  of  Ptolemy  ;  the  first  in  the  sou- 
thern, and  the  second  in  the  northern  hemisphere. 

CORO'NA  DF.NTIS.  In  Zoology,  the  exposed  part 
of  a  tooth,  which  projects  beyond  the  alveolus  and  gum. 

COHONA'MEN.  In  Zoology,  the  superior  margin  of 
a  hoof,  called  In  veterinary  surgery  the  coronet. 

CO '  RON  A  It  Y.  (Lat.  corona,  a  crown.)  Coronary 
vessels  and  ligaments  are  those  which  spread  rouud  cer- 
tain viscera,  bones.  Kc. 

COHONA'TION.    Sec  King. 

CO'HONF.R  (Lat.  coronator).  is  the  title  of  an  office 
established  in  Saxon  times,  of  which  the  holder  was, 
as  his  name  indicates,  in  a  peculiar  manner  the  officer 
of  the  crown,  whose  private  rights  of  pro|>erty,  w  hether 
arising  by  escheat,  wardship,  or  consisting  in  demesne, 
it  was  his  business  to  maintain  and  superintend  in 
the  county  for  which  he  acted.  Connected  in  some 
degree  with  this  character  is  the  more  important  if 
not  the  solo  function  which  he  now  exercises:  that 
of  holding  inquests  on  the  bodies  of  such  as  either  die  or 
are  supposed  to  die  a  violent  death.  (4  Kdw.  I.  st.  ii.)  For 
which  purjxsse  he  is  empowered  to  summon  jurymen  out 
of  the  neighbourhood,  and  witnesses.  Should  violent 
death  bo  occasioned  by  any  personal  chattel,  it  is  forfeited 
as  a  deodand  to  the  crown  ;  but  juries  are  now  in  the 
habit  of  assessing  a  small  turn  of  money  in  lieu  of  the 
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CORONET. 

chattel  or  lU  full  value.  (See  Deodand.)  The  coro- 
ner was  originally  in  some  sort  the  colleague  and  as- 
sistant of  the  sheriff,  and  In  his  default  might  still  art 
as  shrrifT  in  the  execution  of  writs,  which  in  such  case 
would  be  directed  to  him.  The  coroner  is  still,  as  the 
sheriff  was  formerly,  elected  by  the  freeholders  of  the 
county  ;  hut  the  office,  which  was  once  strictly  honorary, 
has  lost  much  of  the  dignity  which  belonged  to  it,  and  is 
now  held  by  persons,  usually  either  surgeons  or  attorney*, 
whose  object  In  accepting  it  is  the  profit  to  be. derived 
from  fees.  There  are  generally  several  coroners  in  the 
same  county.  (Jerris  on  Coroners.) 

CtHRONET,  or  CORD'S.*..  This  word  Is  employed 
by  botanists  to  express  certain  appendages  of  the  corolla, 
which  are  arranged  within  it  in  a  circle,  and  which  not 
unfrequently  give  a  very  peculiar  appearance  to  the 
flower  in  which  ft  Is  found.  In  the  Narcissus  it  is  a 
cup ;  in  Symphytum  it  consists  of  five  glandular  narrow 
processes  ;  in  Asclepias  it  is  a  thick  fleshy  ring  extended 
Into  bended  lobes.  In  all  cases  the  coronet  is  a  modifi- 
cation of  sterile  stamens. 

CO'RONET.  In  Heraldry,  an  inferior  crown  belonging 
to  the  British  nobility.  The  figure  of  John  of  Kltham, 
second  son  of  Edward  II.,  who  died  In  1334,  affords  the 
earliest  representation  of  this  ornament.  Barons  do  not 
appear  to  have  borne  them  earlier  than  the  reign  of 
Charles  II.  The  time  at  which  the  coronets  of  the  pre- 
sent orders  of  nobility  were  respectively  distinguished  in 
the  existing  fashion  cannot  be  ascertained. 

CtVRONET-BONE.   The  second  of  th 
phalanges  of  the  horse's  foot. 

CO'RPORAL.  (Fr.  caporal,  from  capo,  a  hedd.)  A 
non-commissioned  officer  In  a  battalion  of  Infantry  im- 
mediately under  the  serjaant ;  his  business  Is  to  place 
and  relieve  the  sentinels,  and  at  drill  he  has  charge  of  a 
suuad.  In  the  ranks  he  does  the  duties  of  a  private,  but 
his  pay  Is  somewhat  higher. 

CORPORATION.  ( Lat.  corpus,  Aorfy)  A  body  politic 
or  Incorporate  ;  consisting  of  a  person  or  persons  having 
power  to  take  and  grant.  Ac.  to  himself  or  themselves  and 
their  successors.  Corporations,  in  English  Law.  are  divid- 
ed,—! .  Into  sole  and  aggregate.  Sole  corporations  are  such 
an  consist  of  a  single  person  who  is  constituted  a  ( 
tlon  by  law,  for  the  purpose  of  enjoying  certain 
and  incurring  certain  duties,  transmissible  to  his 
ccssors.  Such  Is  the  parson  of  a  living  in  respect  of  his 
benefice  ;  a  bishop,  In  respect  of  the  ecclesiastical  rights 
and  property  of  his  see ;  the  king,  Ac.  Corporations  ag- 
gregate are  such  as  consist  of  more  individuals  than  one, 
and  arc  kept  up  by  a  perpetual  succession  of  members. 
2.  Into  ecclesiastical  and  lay.  Parson*,  bishops,  deans 
and  chapters,  are  instances  of  the  former.  The  latter 
are  again  subdivided  into  civil  and  eleemosynary.  Among 
the  first  are  trading  companies  and  municipal  corpora* 
tions  ;  among  the  latter,  hospitals,  colleges  in  the  uni- 
versities, and  similar  establishments  (which,  however, 
were  anciently  esteemed  eccelsiastical). 

By  the  law  of  England,  corporations  are  erected  only 
with  the  king's  consent,  express  or  implied  ;  and  may  ex- 
ist by  prescription,  by  letters  patent,  or  by  act  of  parlia- 
ment .  Bishops,  parsons.  Ac,  may  indeed  be  said  to  exist 
as  corporations  by  force  of  the  common  law  ;  but  some  an- 
cient municipal  bodies,  such  as  the  corporation  of  London, 
are  in  a  stricter  sense  corporations  by  prescription.  Cor- 
porations by  act  of  parliament  may  be  created  either 
expressly,  or  by  implication  ;  as,  where  a  body  is  to  take 
lands  by  succession,  this  constitutes  them  a  corporation. 
But  the  ordinary  mode  by  which  they  are  erected  is  by 
the  king's  letters  patent  or  charter  of  incorporation  ;  per- 
sons exercising  the  power  of  founding  corporations  by  a 
grant  of  their  own  (as  the  chancellor  of  the  university  of 
Oxford)  being  for  this  purpose  only  delegates  of  the  king. 

The  chief  incident  of  a  corporation  is  the  power  of 
taking  by  succession.  This  power  it,  however,  confined 
in  the  ease  of  sole  corporations  to  estates  of  freehold ;  cor- 
porations aggregate  only  can  take  goods  and  chattels  by 
succession,  tyrants  by  a  corporation  aggregate  must  be 
bv  deed  under  their  common  seal,  which  is  necessary  to 
give  validitv  to  most  of  their  acts.  A  corporation  has 
essentially  the  power  of  making  by-laws  to  bind  its  own 
members,  which  are  valid  so  far  as  they  are  not  contrary 
to  the  laws  of  the  kingdom.  Corporation!  ecclesiastical 
and  eleemosynary  may,  moreover,  be  subject  to  rules  or 
statutes  imposed  by  the  king  or  the  founder  ;  civil  cor- 
porations only  to  the  common  law  and  their  own  by-laws. 
In  aggregate 'corporations,  the  act  of  the  majority  is  the 
act  of  the  whole. 

The  common  law  capacity  of  corporations  to  take  lands 
has  been,  however,  materially  narrowed  by  statute.  Thus 
a  devise  of  lands  to  a  corporation  by  will  is  bad,  except 
charitable  purposes.  And.  In  consequence  of  the 
of  Mortmain  (see  Mortmain),  a 
lay  or  ecclesiastical,  must  now 
from  the  king  in  order  to  purchase. 

All  corporations  are  said  to  be  subject  to 
The  visitor  of  eoclesiastiral  corporations  is 
(MP  Om>i*a.y)  i  the  visitor  of  lay  corporation*  is  the 
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founder.  In  eleemosynary  corporations  this  right,  there- 
fore, is  in  the  founder  and  his  heir*,  or  in  such  person  as 
In  ha<  appointed  in  cii  i!  corporations.  1 1 ■ » ■  king  is  visitor, 
and  exercises  that  jurisdiction  in  the  King's  Bench;  where 
alone  misbehaviour  of  such  corporations  or  their  officers 
can  be  inquired  into,  chiefly  by  means  of  the  processes 
termed  mandamus  and  quo  warranto  (which  see).  A 
r<>rj>orati«>n  is  di<-n!uble,  ]  By  act  ol  parliament  ;  In 
th*  case  of  an  aggregate  corporation,  by  the  death  of  ail 
its  members  ;  3.  By  surrender  of  Its  franchise*  into  the 
hand  of  the  king  ;  4.  By  forfeiture  of  its  charter  through 
negligence  or  abuse  of  the  franchise. 

CORPORA'TIONS,  MUNI'CIPAL.  These  bodies, 
which  have  acted  so  important  a  part  in  the  history  of 
modern  Europe,  originated  in  the  Italian  and  provincial 
towns  subject  to  the  Roman  *way.  Under  that  empire 
the  government  of  the  towns  was  in  many  respects  in- 
dependent of  the  central  authority,  or  only  controlled  by 
It  in  the  last  resort  ;  and  as  the  municipal  institutions 
of  the  Romans  remained  undestroyed  through  the  long 
period  of  the  dark  ages,  the  free  cities  which  arose  in  the 
eleventh  and  twelfth  centuries  in  Italy,  France,  and  else- 
where, did  In  fact  only  preserve  their  ancient  system*  of 
internal  policy  in  the  new  character  of  republican  consti- 
tution*. (See  especially  Satigny  on  Roman  Jurispru- 
dence in  the  Middle  Ages.) 

In  England  we  have  no  record  of  the  internal  consti- 
tution of  our  towns  prior  to  the  Saxon  time*,  and  during 
those  times  our  information  i*  extremely  scanty  and  im- 
perfect. The  magistracy  in  Saxon  towns  appears  to  have 
been  elective;  that  in  Danish,  hereditary.  In  Domcsdar 
Book  we  find  in  every  town  (eighty-two  in  all,  In  those 
parts  of  the  record  which  remain  to  us)  a  certain  number 
of  persons  mentioned  as  "  burgesses ;  "  a  number  some- 
times equalling,  sometime*  falling  far  short  of  the  house* 
enumerated.  It  has  been  supposed  that  at  this  early 
period  all  free  Inhabitants  paying  scot  and  lot  were  bur- 
gesses ;  a  supposition  which  can  neither  be  easily  proved 
nor  controverted.  Boroughs  at  this  period  were  exempt 
from  the  immediate  jurisdiction  of  the  sheriffs  of  the  coun- 
ties In  which  they  were  situate  :  they  possessed  their  own 
■t*.  Ieet*.  and  view  of  frankpledge  ;  but  they 
>r  various  dutie-.  to  the  king,  who  was  usually 
lord  of  the  leet.  f.  e.  exercUed  jurisdiction  In  the  borough  ; 
lord  of  the  soil  also.  If  there  were  any.  It  I 
le  Conquest  for  the  king  to  let  the  I 
due.  together  with  the  right  < 


and  to  the 


an  independent  municipality.  But  a  free  borough  » as 
constituted  by  having,  in  addition  to  those  power*,  ex- 
emption from  the  king's  tolls,  granted  to  its  burgesses  by 
royal  charter.  Such  continued  to  be,  in  substance,  the 
condition  of  English  boroughs  for  several  centuries.  Bur- 
gets-ship  was  gained,  either  by  residence  simply,  with 
payment  of  scot  and  lot,  or,  in  some  cases,  by  apprentice- 
ship, constituting  a  titrb  of  admission  to  the  guild  mer- 
chant or  trading  community  of  the  borough,  which  by 
degrees  became  identified  with  the  borough  itself;  or.  a* 
In  London,  by  admission  into  the  guilds  of  the  several 
trades,  an  alteration  which  appears  to  have 
in  that  city  at  early  at  the  thirteenth  century. 

During  all  this  period  no  one  seems  to  have  doubted 
the  capability  inherent  in  the  burgesses  of  a  town,  as  a 
community,  to  take  and  enjoy  lands,  tolls,  or  other  here- 
ditaments, to  themselves  and  their  successors.  But  about 
the  period  of  the  reigns  of  Henry  V.  and  VI..  the  increas- 
ing subtlety  of  our  legal  system,  and  more  particularly 
the  notions  introduced  by  the  study  of  the  civil  law,  ap- 
pear to  have  occasioned  the  custom  of  granting  charter* 
in  a  new  form.  It  appears  to  have  been  thought  that 
the  power  of  holding  land*  In  succession,  and  the  right  of 
suing  and  being  sued  by  a  common  name,  could  not  in 
strictness  be  enjoyed,  except  by  a  body  constituted  for 
those  very  purposes  by  the  king'*  grant.  Hence  origi- 
nated charters  or  letters  of  incorporation.  These  teem 
to  hare  been  first  granted  to  eleemosynary  foundations  ; 
afterward*,  and  first  In  the  reign*  before  mentioned,  they 
were  granted  to  the  men  or  burgesses  of  towns  jointly 
with  the  mayor,  bailiff,  or  other  chief  officer  ;  and  thua 
municipal  corporations  in  the  strict  legal  sense  were 
first  constituted. 

But  previously  to  this  time  it  is  probable  that  a  great 
change  had  taken  place,  in  most  towns,  in  the  character 
of  the  class  of  "men"  or  "  burgesses"  to  whom  these  char- 
ters were  granted.  At  the  privilege*  of  burgess-ship  be- 
came more  valuable,  additional  difficulties  were  thrown 
by  the  governing  body  in  the  borough  in  the  way  of  it* 
acquisition.  While  the  old  household  right  remained 
In  some  places,  it  was  lost  in  others  :  in  Its  stead,  or  by 
its  side,  arose  the  rights  of  freemen  of  a  guild  or  trade  ; 
of  the  holders  of  particular  tenements,  which  alone 
recognized  as  conferring  on  their  occupant  the  title 
of  burgess  ;  tho»e  of  freeholder*  in  cities  countie*  of 
themselves.  Ac.  And  hence  the  vartety  of  the  old  parlia- 
mentary franchise  <  «y  Pahi  iambht),  as  members  of  par- 
liament were  elected  by  the  burgesse*.     Hence  the 
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corporation*,  which  were  constituted  by  the  charters  of 
Henry  VI.  and  Kdward  IV.,  were  already  very  different 
todies  from  tbe  general  mass  of  dwellers  in  a  town.  But 
dose  corporation*,  properly  so  railed,  were  not  established 
until  the  reign*  of  the  Tudors.  when  tbe  tlrst  "  governing 
charters  "  were  granted  ;  that  is  to  say,  charters  which, 
disregarding  tbe  old  common  law  system,  by  which  every 
burgess  had  a  share  in  corporate  rights,  and  the  power  of 
rlctinjt  his  magistrates,  established  special  rules  for  the 
internal  regulation  of  a  borough.  By  these  new  charters 
::  e  powers  u!  uiuni<  ip.d  government  were  usitall \  vested 
in  a  mayor  and  common  council :  the  latter  consisting 
of  councillors  and  aldermen  ;  the  former  of  whom  were 
selected  in  various  ways,  by  the  whole  of  the  council  or 
the  aldermen ,  the  aldermen  mostly  nominated  by  and 
out  of  tbe  rest  of  the  council.  In  these  bodies  the 
control  over  the  town  funds,  the  civil  and  criminal  Juris- 
diction of  tbe  town,  and  police  authority  within  its  limits, 
Iwcame  vested.  The  freemen,  as  well  as  the  commonalty, 
thus  ceased  to  be  members  of  the  governing  body  ;  but 
the  former  retained  the  extensive  pecuniary  advantages 
in  many  places  belonged  to  them, 
causes  of  this  revolution,  and  of  tbe  gradual 
by  which  the  municipal  bodies  became  more 
and  more  exclusive  In  their  character,  are  chiefly  to  be 
found  in  the  parliamentary  franchise  enjoyed  by  most  of 
porate  boroughs.  When  the  House  of  Commons 
i  an  important  body  in  the  empire,  the  crown,  as 
as  the  noblemen  and  the  powerful  Individuals  to 
ate*  the  boroughs  were  contiguous,  had  a 
direct  interest  In  controlling  the  nomination 
of  members.  This  was  much  more  easily  effected  by  the 
agency  of  select  bodies,  such  as  the  corp 
by  influencing  the  votes  of  an  Independen 
Hence^while  in  the  larger  place*  the  corporation. 

Ctive  francnisc  became  in  effect 
Itself,  by  means  of  the  free- 
>re  closely  associated  with  it.  Thus  the  syi- 
•  corporations,  established  under  the  Tudors, 
I  continually  more  strength  and  more  exclusive- 
fie**:  although  the  committee  of  privilege*  presided 
over  by  Mr.  Serjeant  Glanville,  In  the  reign  of  James  I., 
resolved  that  charters  of  the  crown  were  inoperative 
so  far  as  they  assumed  to  alter  the  parliamentary  fran- 
chise of  a  borough.  The  governing  bodies  in  the  pre- 
vious reign  seem  also  to  have  assumed  in  many  places 
the  power,  which  ha*  been  since  so  liberally  exercised, 
■>f  admitting  to  the  rights  of  freemen,  or  burgesses, 
*hom  they  pleased,  either  by  free  gift  or  purchase. 
The  great  bulk  of  the  property  of  corporations,  both  that 
enjoyed  by  them  to  their  own  use,  and  that  of  which 
they  were  trustees  for  charitable  purposes,  seems  to 
have  been  acquired  after  the  first  charters  of  incorpo- 
ration were  granted,  and  previously  to  the  Revolution. 

In  the  reisru  of  Charles  the  Second,  when  the  corporate 
bodies  in  the  larger  towns  had  become  for  the  most 
part  attached  to  the  Whig  interest,  and  hostile  to  the 
court,  they  were  attacked  by  the  crown  through  the 
famous  writs  of  quo  warranto.  These  were  writs  is- 
sued out  of  the  King's  Bench  to  the  municipal  bodies, 
to  inquire  by  what  right  they  exercised  their  jurisdictions 
and  enjoyed  their  franchises  ;  and  the  object  was  to  con- 
test the  validity  of  the  ancient  charters,  or  at  least  to 
terrify  them  into  surrendering  them  into  the  king's  hands, 
and  receiving  new  one*  from  him.  Many  such  surrender* 
were  actually  made,  and  new  charters  granted :  these, 
however,  were  recalled  by  a  proclamation  of  James  II., 
and  the  old  one*  rcgrantea  or  revived  ;  and  this  procla- 
mation was  allowed,  after  the  Revolution,  to  have  the 
force  of  law.  A  few  boroughs,  however,  did  "not  accept 
the  restoration  of  their  charters,  and  remained  without  a 
•  ••r.Lti'.n.  iron,  tbe  period  of  the  Revolution  little 
or  ao  change  of  importance  took  place  in  the  constitution 
of  the  town*  or  their  governing  bodies,  until  the  passing 
of  the  Municipal  Reform  Act  in  1835.  By  thl*  act  (5  &  6 
W.  4.  c.  76.)  the  municipal  franchise  i*  made  uniform 
all  over  the  kingdom.  In  order  to  enjoy  it,  an  lndivl- 
have  occupied  a  house,  warehouse,  count- 
within  the  borough,  for  three  years  ; 
rated  to  all  poor  rates  In  re- 
durlng  the  whole  of  such 
:  be  enrolled  on  the  burgess  list,  which  Is  * 


the 'electoral  body.  Thev  choose,  — I.  The  coun 
of  whom  tbe  number  Is  limited  by  the  act, 
to  the  number  of  wards  of  which  each  bo- 
Lsist*  (this  number  being  also  specified  by  en- 
,  and  varyiug  from  one  to  sixteen).  No  person  can 
be  qualified  as  a  councillor,  or  alderman,  unless  he  is  a 
burges*  possessing  a  certain  amount  of  property  (1000/.), 
or  a  ratbg  at  30i.  per  annum,  In  borough*  having  four 
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wards  and  upwards  ;  500/.,  or  I  V.  per  annum,  in  borough* 
not  having  that  number.  One  third  part  of  the  coun- 
cillors go  annually  out  of  office.  '2.  The  council,  i.  e.  the 
mayor,  existing  aldermen,  and  councillors,  jointly  elect 
every  year  the  aldermen  from  among  the  qualified  bur- 
gesses ;  half  of  whom  go  out  of  office  every  third  year. 
3.  The  councillors  and  aldermen  together  elect  out  of 
their  own  united  body  the  mayor,  whose  office  is  annual. 
The  mayor,  aldermen,  and  councillors  together  fonn  the 
council.  The  town-clerk,  treasurer,  6cc.  are  appointed  by 
the  council  during  pleasure. 

With  regard  to  existing  rights,* freemen  are  retained, 
so  as  to  enjoy  their  right*  of  property  and  parliament- 
ary franchise ;  but  they  can  no  longer  be  made  by  gift 
or  purchase  ;  and  they  must  be  inhabitants  of  the  bo- 
rough. The  income  arising  out  of  the  corporation  property 
is  to  form  a  borough  fund  ;  which  is  to  be  applied,  subject 
to  existing  claims,  to  the  payment  of  salaries  and  other 
municipal  expenses,  prosecutions,  maintenance  of  the 
gaol.&c.&c;  and  if  the  fund  be  insufficient  for  these  pur- 
poses, the  council  can  impose  a  rate  to  supply  the  defi- 
ciency. Wherever  a  municipal  corporate  body,  cither  »ole 
or  In  conjunction  with  other  persons,  had  lands,*  c.  in  trust 
to  charitable  uses,  the  trusts  are  gradually  transferred  by 
this  act  to  the  new  councils  ;  but  every  corporation  pos- 
sessed of  advowsons,  or  rights  of  nomination  to  benefices 
inthe  church,  I*  required  to  sell  such  advowsons,  /kc.under 
the  direction  of  the  ecclesiastical  commissioners.  Where 
the  watching  of  the  town  was  regulated  by  local  acts,  these 
acts  are  repealed,  and  the  corporation  is  directed  in  all 
places  to  appoint  a  committee  for  the  purpose  of  superin- 
tending that  duty  ;  and  wherever  the  lighting  is  not  regu- 
lated by  local  acts,  that  also  1*  placed  under  the  manage- 
ment of  the  corporation. 

With  respect  to  jurisdiction,  the  council  of  every  bo- 
rough now  having  a  separate  court  of  quarter  sessions, 
or  desiring  to  attain  one,  may  apply  to  the  king  to  retain 
or  to  acquire  it ;  on  which  the  king  may,  if  he  pleases, 
appoint  a  recorder  to  be  paid  by  the  town,  being  a  barrister 
of"  Ave  year*'  standing.  This  officer  is  to  hold  the  court 
of  quarter  sessions  of  the  peace,  in  which  he  is  to  ho 
sole  judge.  Borough  courts  of  record  are  to  be  retained 
as  heretofore,  and  those  In  which  a  barrister  of  five  years' 
standing  acts  as  judge  have  power  to  try  personal  actions 
to  the  amount  of  20/.  The  king  is  empowered  to  grant 
a  commission  of  the  peace  to  all  boroughs  named  in  Sche- 
dule A  of  the  act,  and  to  such  boroughs  named  in  Schedule 
B  as  he  shall  see  fit,  on  petition  of  their  council.  The 
mayor  and  recorder  to  be  justices  of  the  peace  ex  officio  ; 
the  others  named  by  the  crown.  The  council  also  are 
directed,  If  they  think  fit,  to  petition  for  the  appointment 
of  salaried  police  magistrates  in  their  borough,  stating  the 
salary  which  they  are  willing  topay  ;  on  which  the  crown 
will  appoint  such  officer  or  officers,  being  barristers  of 
not  less  than  five  years'  standing.  The  history  of  muni- 
cipal corporations  has  been  often  written,  and  generally 
with  much  party  spirit  and  unfairness.  Those  who  wish 
to  study  it  in  the  only  authentic  records,  viz.  charters 
and  other  documents,  will  find  the  most  abundant  col- 
lection  of  them,  chronologically  arranged,  In  Messrs. 
Meretretber  and  Stejiben's  History  of  Iiorougbs,  1H36. 

CORPU'SCULA  VERMIFO'RMIA.  (Lat.  corpui- 
culum,  diminutive  of  corpus,  body,  and  vermiformis, 
worm-shaped.)  In  Vegetable  Anatomy,  are  synonymous 
with  strangulated  or  necklace-shapea  ducts,  a  kind  of 
spiral  vessel  found  chiefly  In  the  knot*  and  contracted 
parts  of  stem*. 

CORPU'SCULAR  A'CTION.  The  power  or 
ence  which  the  minute  particle*,  or  atoms,  or  corp 
of  matter,  exercise  on  each  other,  and  which  Is  the 
of  all  chemical  changes. 

CORPU'SCULAR  PHILO'SOPHY.  A  system  of 
physics  In  which  all  the  phenomena  of  the  material  world 
are  explained  by  the  arrangement  and  physical  properties 
of  the  corpuscles  or  minute  atoms  of  matter.  A  doctrine 
of  this  sort  was  anciently  taught  In  Greece  by  Leucippus 
and  Democritus,  and  Is  described  In  the  beautiful  poem 
of  Lucretius. 

CO'RPUS  JURIS.  (Lat.  body  a/latr.)  Corpus  Juris 
f<  •■•»■:»>.  the  collection  of  the  authentic  work*  containing 
the  Roman  law  as  compiled  under  Justinian.  The  Corpu* 
Juris  comprehends  the  Pandects,  the  Institutes,  the  Code, 
and  the  Novels  or  Authentics.  f.  e.  the  later  constitutions 
of  Justinian  ;  to  which,  in  some  editions,  arc  added  a  few 
Issued  by  his  successors.  M.  Beck  has  lately  published 
at  Leipzig  the  most  complete  edition.  There  arc  like- 
wise publications  styled  Corpus  Juris  Canonici,  Ger- 
man ici  Feudalis,  &c. 

CORRE'CTION.  (Ijit.  corrigo,  /  correct.)  Inthe 
Fine  Arts.  With  the  Italians  the  word,  correxione.  Is  used 
to  denote  an  exact  acquaintance  with  the  different  pro- 
portions of  the  parts  of  a  body  or  design  generally  ;  but 
with  us  the  term  is  applied  to  those  emendatfons  of 
Inaccuracies  or  alterations  of  first  thoughts,  which  they 
call  penlimenti,  to  be  seen  under  the  surface  of  the  finished 
picture,  and  which  are  accounted  indications  of  it*  ori- 
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CORRECTING. 


CORRECTING,  in  Printing,  In  the  first  lustance,  i- 
to  amend  and  put  ^ight  the  error*  in  the  type*  that  ilif 
compositor  may  have  made,  and  any  defects  in  U'u  work- 
manship; in  the  next,  it  is  the  correcting  of  the  prooi 
sheets  of  a  work  by  the  author  or  editor,  iu  the  ortho- 
graphy, the  punctuation,  the  language,  and  in  making 
such  alterations  as  may  appear  to  him  necessary.  The 
following  explanation  of  tne  marks  which  are  in  gvnciui 
use  by  printers  for  this  purpose,  with  the  annexed 
specimen,  will  enable  a  gentleman  who  has  to  super- 
intend a  work  through  the  press  to  correct  the  proof 
sheets  in  a  war  that  will  be  clearly  understood  by  the 
printer,  and  will  tend  to  promote  correctness  by  prevent- 
ing those  mistakes  that  occasionally  occur,  owing  to  his 
not  clearly  comprehending  the  marks  on  the  proof. 

1.  Where  a  word  is  to  be  changed  from  small  letters 
to  capitals  draw  three  lines  under  it,  and  writo  caps,  in 
the  margin.  > 

2.  Where  there  is  a  wrong  letter  draw  the  pen  through 
r.'i.it  letter,  and  make  the  right  one  opposite  in  the 
margin. 

3.  A  letter  turned  upside  down. 

4.  The  substitution  of  a  comma  for 
for  a  letter  put  In  by  mistake. 

5.  The  Insertiou  of  a  hyphen. 

C.  To  draw  the  letters  of  a  word  close  together  that 
stand  a|  art 

7.  To  take  away  a  superfluous  letter  or  word  the 
is  struck  through  it  and  a  round  top  d  mad< 
being  the  contraction  of  deleatur.  to  expunge. 

8.  Where  a  word  has  to  be  changed  to  Italic  draw  a 
line  under  it,  and  write  ltal.  in  the  margin  ;  and  where 
a  word  has  to  be  changed  from  Italic  to  Roman,  write 


9.  When  words  are  to  be  transposed  three  ways  of 
marking  them  are  shown  ;  but  they  are  not  usually 
bered  except  more  than  three  words  have  their 
changed. 

10.  The  transposition  of  letters  in  a  word. 

11.  To  change  one  word  for  another. 

12.  The  substitution  of  a  period  or  a  colon  for  any 
other  point.  It  is  customary  to  encircle  these  two  point* 
with  a  line. 

13.  The  substitution  of  a  capital  for  a  small  letter. 

14.  The  Insertion  of  a  word,  or  a  letter. 

1  .*».  When  a  paragraph  commence*  where  It  is  not 
intended,  connect  the  matter  by  a  line,  and  write  In 
the  in  argin  opposite  run  on. 

If!.  Where  a  space  or  a  quadrat  stands  up  arid  appear*, 
draw  a  line  under  it  and  make  a  strong  perpendicular 
line  In  the  margin. 

17.  When  a  letter  of  a  different  sise  to  that  used,  or  of 
a  different  face,  appears  in  a  word,  draw  a  line  either 
through  it  or  undcrit,  and  write  opposite  wj.,  for  wrong 
fount. 

18.  The  marks  for  a  paragraph,  when  Its  commence- 
ment has  l>cen  omitted. 

19.  When  one  or  more  words  have  been  struck  out, 
and  It  Is  »ubscqUently  decided  that  they  shall  remain, 
make  dots  under  them,  and  write  the  word  ttet  in  the 
margin. 

20.  The  mark  for  a  space  where  it  has  been  omitted 
between  two  words. 

21.  To  change  a  word  from  small  letters  to  small 
capitals  make  two  lines  under  the  word,  and  write 
tm.  rapt,  opposite.  To  change  a  word  from  small  capitals 
to  small  letters  make  one  line  under  the  word,  and  write 
in  the  margin  to.  ca.  for  lower  case. 

22.  The  mark  for  the  apostrophe  ;  and  also  the  marks 
for  turned  commas,  which  designate  extract!, 

23.  The  manner  of  marking  an  omission,  or  an  inser- 
tion, when  it  is  too  long  to  be  written  in  the  side  margin. 
When  this  occurs  it  may  be  written  either  at  the  top  or 
the  bottom  of  the  page. 

24.  Marks  when  lines  or  words  do  not  appear  straight. 

The  subjoined  specimen  when  corrected  would  be  as 
follows 

ANTIQUITY,  like  every  other  quality  that  attracts 
the  notice  of  mankind,  ha*  undoubtedly  votaries  that 
reverence  it.  not  from  reason,  but  from  prejudice.  Some 
se.  in  to  admire  indiscriminately  whatever  has  been  long 
preserved,  without  considering  that  time  has  somel  mes 
co-operated  with  chime:  all  perhaps  are  more  willing 
to  honour  past  than  present  excellence;  and  the  mind 
contemplates  genius  through  the  shades  of  age.  as  the 
eye  surveys  the  sun  through  artificial  opacity.  The  great 
contention  of  criticism  is  to  find  the  faults  of  themoderns, 
and  the  beaulic*  of  the  ancients.  While  an  author  is  yet. 
living,  we  estimate  his  powers  by  his  worst  performances; 
and  when  he  is  dead,  we  rate  them  by  his  bc>t. 

To  works,  however,  of  which  the  exc.  llence  Is  not 
absolute  and  definite,  bur  gradual  and  comparative  ;  to 
work',  not  raised  upon  principles  demonstrative  and 
scieutifick,  but  appealing  wholly  to  observation  and  ex- 
perience, no  other  test  can  be  applied  thau  UM.ru  of 
duration  and  continuance  of  esteem. 
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CORRESPONDENCE. 

CORRESPONDENCE.  (Lat.  con,  with,  and  re- 
ipaodeo,  /  answer.)  In  the  Fine  Art*,  the  fitting  or 
proportioning  the  part*  of  a  design  to  each  other,  so  that 
they  may  be  correlative,  and  that  the  tame  feeling  may 
pervade  the  whole  composition. 

CORRIDOR.  (Ital.  corrldoro.)  In  Architecture, 
a  gallery  or  open  communication  to  the  different  apart- 
ments of  a  house. 

CORRO'SIVK  SUBLIMATE.  The  bichloride  of 
mercury,  composed  of  200  mercury  +  72  chlorine.  It  ii 
acrid  poison  of  great  rirulcnce  :  the  stomach -pump 
are  the  surest  prevent!  res  of  its  deleterious 
accidentally  swallowed  ;  white  of  egg  has 
serviceable  in  allaying  its  poisonous  in- 
aa  the  stomach.  Its  specific  gravity  is  52.  It 
i  parts  of  cold  water,  but  only  2  of  boiling  water, 
for  its  solution.    See  Mercury. 

CO'K RUGATE.    (Lat.  ruga,  wrinkle.)    In  Zoology, 
the  surface  of  an  animal  Is  so  called  when  it  rises  ana 
tail*  in  parallel  angles  more  or  less  acute. 
CO*RSAIR.    (Ital.  corsaro.)    A  term  used  in  the 


south  of  Europe  and  Home  other  parts  for  a  pirate  or  his 
ship.  The  corsairs  of  B  arbary  were  commissioned  by  their 
princes  to  attack  the  merchant  ships  of  hostile  countries. 

COSTS*.  (S«  States.)  The  old  assembly  of  the 
•itates  in  Leon,  Castile,  Arragon,  and  Portugal.  These 
tttates  were  framed,  as  elsewhere,  of  nobility,  dignified 
clergy,  and  representatives  of  the  towns.  In  Arragon 
they  were  presided  over  by  a  high  officer,  termed  JustTz a, 
with  powers  in  some  respects  sufficient  to  control  the  mo- 
narch .  The  origin  of  popular  representation  in  the  cortes 
frf  the  several  kingdoms  out  of  which  that  of  Spain  was 
finally  formed  is  assigned  to  a  date  as  early  as  the  I  '2th  cen- 
tury ;  but  the  deputies  sent  by  the  towns  were  irregularly 
lommoned.  frequently  did  not  attend,  and  the  numbers 
which  appeared  for  each  town  frequently  bore  no  propor- 
tion to  the  relative  size  of  the  different  places.  In  the 
Hth  century  the  power  of  the  cortes  seems  to  have  been  at 
is  height,  after  which  it  gradually  decayed,  and  under  the 
jQvcrament  of  Ferdinand  and  Isabella  was  reduced  almost 
to  a  nullity.  ( See  Prctcott's  Ferdinand  and  Isabella,  vol.  I. ; 
HaH.Tm'f  Middle  .-/'.v.*.  I  After  the  time  of  Philip  11.,  the 
r-Mrtes  of  Spain  were  only  occasionally  convoked  on  the 
arrrssion  of  kings,  and  their  sittings  were  a  mere  form. 
In  I  nil,  during  the  French  Invasion,  they  were  con- 
voked at  Cadis,  and  conducted  the  affairs  of  that  king- 
<l»>m  during  the  war  of  independence.  In  1814,  Ferdi- 
nand VII.  dissolved  them,  and  declared  all  their  decrees 
null.  In  1*20,  the  cortes  met  again,  and  adopted  a 
new  constitution;  in  1821,  the  people  of  Portugal  fol- 
lowed the  same  example:  both  constitutions  were  over- 
thrown in  1823 ;  the  first  by  the  F'rench  invasion,  the 
Utter  by  a  counter  revolution.  The  later  events  of 
Spanish  and  Portuguese  history  have  again  called  tbeso 
national  assemblies  Into  existence. 

CORTl'CIFF.RS,  Corticifnri.  (Lat. cortex,  bark,  fcro, 
/  carry . )    Those  Polyps  whose  uniting  fleshy  substance 
U  spread,  like  the  bark  of  a  tree,  over  a  central 
or  corneous  axis. 

CO'RTILE.   (Ital.)    In  Architecture,  an 
rangular  or  curved  area  In  a  dwelling-house, 
by  the  buildings  of  the  house  itself. 
CO'RTIVA     (Lat.  cortina.  a  kind  of  table.)    A  term 
Fungi,  to  denote  that  portion  of  the 
res  to  the  margin  of  the  plleus  in  frag- 


calcareous 


CORU'NDUM.  A  crystallized  or  massive  mineral  of 
extreme  hardness,  and  composed  of  nearly  pure  alumina  ; 
it  is  usually  almost  opaque,  and  of  a  reddish  colour.  It 
it  allied  to  the  sapphire. 

COR  V  E'E.  (French.)  In  Feudal  Law.  the  obligation 
of  the  inhabitants  of  a  district  to  do  certain  services,  as 
the  repair  of  roads,  Ac.  for  the  sovereign  or  the  feudal 
lord.  Some  species  of  corvee  were  performed  gratis  ; 
others  for  a  fixed  par,  but  generally  below  the  value  of 
thf  labour  performed. 

CI/RVUS.  ( Lat.  t  he  raren.)  A  Linnacan  genus  of  birds, 
now  the  type  of  a  family  ( Corrida),  belonging  to  the  Coni- 
ro*tral  division  of  the  Passcrcs  of  Cuvler  ;  and  including, 
with  the  Crows  proper,  the  Rollers  {Coracias)  and  Birds 
>'  i'.»r <  r,iradt*<  a  >. 

(Vim.  In  Astronomy,  one  of  Ptolemy's  constel- 
lations, in  the  southern  hemisphere. 

CORYBA'NTES  (Cr.)  in  Grecian  Mythology,  were 
the  priests  of  Cybele ;  so  called  either  from  Corybas,  the 
son  of  that  goddess,  or  from  the  frantic  gestures  with 
which  their  devotions  were  accompanied  ;  the  term  Co- 
rjbaittes  signifying  literally  "shaking  the  head  violently." 
They  used  to  beat  brazen  cymbals  iu  their  sacred  rites  ; 


Si  gcmlnaot  Corjbantrs  oers.        Hoa.  Orf.  I.  16.  9. 

and  their  whole  religious  proceedings  were  character- 
ized by  such  extravagant  fanaticism  as  to  have  enriched 
the  Greek  language  with  several  terms  expressive  of  mad- 

*CORVCE?UM.    (Gr.  *«{«*.)     In  Ancient  Archl- 


COSMORAMA. 

tecture,  an  apartment  In  a  gymnasium  whose  exact  des- 
tination is  not  known. 

COR  YD  A' LEA.  An  alralitie  principle,  from  the  Co- 
rydalis  tultervta  mid  Fuma.  id  cava. 

CO'RYMBI'I  ER.E.  (Lat.  corymbus,  a  flat-headed 
kind  qf  injtoresct-ncc,  and  fero,  /  bear.)  One  of  the 
divisions  of  the  great  group  of  Compositor  admitted  by 
Jussieu.  It  comprehends  those  plants  which,  like  the 
Chrysanthemum  and  the  Aster,  have  the  capltula  fur- 
nished with  a  ray ;  and  those  othe  rs  which,  like  Arte- 
misia, although  destitute  of  a  ray,  are  similar  to  such 
plants  in  the  majority  of  their  characters. 

CORY'MBUS.  (Lat.)  In  Ancient  Sculpture,  the 
cluster  of  Ivy  leaves,  berries,  garlands,  *c.  with  which 
vases  were  encircled. 

Coky'mbi  s.    Iu  Botany,  a  form  of  Inflorescence  con- 
sisting of  a  central  axis,  developing  lateral  pedicels,  the 
of  which  are  so  long  that 
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elevated  to  the  same  level  as  that  of  the  uppermost. 

CORYPIUE'NA.  ((Jr.  *«ft*.  a  helmet,  and  / 
show.)  A  genus  of  spiny-finned  fishes,  so  called  from  the 
head  being  crested  like  a  helmet.  It  belongs  to  the 
Mackerel  family  (Seomberoids) ;  and  Include*  the  true 
dolphin,  or  changeable  coryphene  (Coryphana  hippu- 
ris).  The  genus  is  now  raised  to  the  rank  of  a  family, 
including,  with  Corypkarna  proper,  the  subgenera  Cen- 
trolopus  and  Lcplopode*. 

C6'RYPHtE'U8.  (C.r.  nmrai/.)  The  leader 

or  the  chorus  in  ancient  dramas  ;  by  whom  the  dialogue 
between  the  chorus  and  the  other  actors  of  the  drama 
was  carried  on,  and  who  led  In  the  chorlc  song. 

CORY'ZA.  (Gr.si^a.)  A  copious  running  from  the 
nose. 

CO'SECANT  and  COSINE.  The  secant  and  sino 
of  the  complement  of  an  angle  or  arc ;  the  prefix  co 
being  merely  the  abbreviation  of  complement,  first  intro- 
duced by  Guntcr. 

COSME'TIC.     (Or.  awyiii.,  /  adorn.) 
to  remove  freckles  and  ] 
prove  the  complexion. 

CCSM1CAL.  (Or.  *«r,u*;,  the  world.) 
ocenrs  frequently  in  the  ancient  astronomy,  in  which  it  is 
used  to  denote  a  particular  jxisition  of  a  planet  or  star, 
at  its  rising  or  setting,  in  respect  of  the  sun.  A  star  It 
said  to  rise  cotmicalty  when  it  rises  at  the  same  instant 
that  the  sun  rises  ;  and  to  set  cosmically,  when  it  sets  w  iih 
the  sun.  Cosmical  is  opposed  to  achronycal,  which  signi- 
fies that  a  star  rises  at  the  instant  the  sun  sets,  and  vice 
versa.  The  cosmical  and  achronycal  risings  of  a  star  are 
Invisible  to  the  naked  eye,  because  the  light  of  the  sun 
In  the  horizon  effaces  that  of  the  star. 

COSMO'GON  Y.  (Gr.*«r***f,  world,  and  vs.* .  birth.) 
The  science  which  treats  of  the  origin  of  the  universe. 
If  we  except  the  cosmogony  of  the  Indians,  the  earliest 
extant  Is  that  of  Heslod.  which  is  delivered  in  hexameter 
verse.  The  first  prose  cosmogonies  were  those  of  the  early 
Ionic  philosophers,  of  whom  Thales.  Anaxlmenes,  Anaxt- 
mander,  and  Anaxagoras  are  the  most  celebrated.  In 
modern  times,  a  Theory  of  the  World  has  been  produced 
by  Burnet.  We  do  not  include  in  this  list  of  cosmogonies 
the  researches  of  modern  geologists,  or  the  systems  to 
which  they  have  led.  They  may  be  said  to  hold  the  same 
place  in  relation  to  the  old  cosmogoners.  which  the  as- 
tronomer or  the  chemist  occupies  in  reference  to  the 
astrologers  and  alchemists  of  ancient  times. 

The  different  theories  which  have  been  formed  to 
account  for  the  origin  of  the  world  may  be  compre- 
hended under  three  classes:  —  1st,  Those  which  sun- 
pose  the  world  to  have  existed  from  eternity  under  Its 
actual  form.  Aristotle  embraced  this  doctrine  ;  and 
conceiving  the  existing  universe  to  be  the  eternal  effect 
of  an  eternal  cause,  maintained  that  not  only  the  heavens 
and  the  earth,  but  all  animate  and  Inanimate  beings  are 
without  beginning.  2d,  Those  which  consider  the  matter 
of  the  universe  eternal,  but  uot  Its  form.  This  was  the 
philosophical  system  oT  Leucippus,  Democrltus,  Epi- 
curus, and  indeed  most  of  the  ancient  philosophers  and 
poets,  who  feigned  the  world  cither  to  be  produced  by 
the  fortuitous  concourse  of  atoms  existing  from  all  eter- 
nity, or  to  have  sprung  out  of  the  chaotic  form  which 
preceded  its  present  state.  3d.  Those  which  ascribe  both 
matter  and  its  form  to  the  direct  agency  of  a  spiritual 
cause. 

COSMO'GRAPIIY.  (Gr.  utfp^t,  and  j-ja^v.  / 
write.)  The  science  which  treats  of  the  construction, 
figure,  and  arrangement  of  all  the  parts  of  the  world  ; 
and  therefore  comprehends  astronomy,  geography,  and 
geology. 

COSMO'LOGY.  (Gr.  x»<rue;,  and  ).vyn,  a  discourse.) 

See  CosMoriONY. 

COSMO'POLlTE.    (Gr.  and  x»U(,  a  city.) 

A  citizen  of  the  world :  one  who  makes  the  world  his 
country. 

COSMORA'MA.   (Gr.  and  •;««,  /  see.-)  A 

species  of  picturesque  exhibition,  consisting  of  a  number 
of  drawings,  generally  about  eight  or  ten,  which  are  laid 
horliontally  round  a  semicircular  table,  and  reflected  by 
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mirrors  placed  opposite  to  them  diagonally.  The  spec- 
tutor  riewi  them  through  a  convex  lens  placed  Imme- 
diately in  front  of  each  mirror.  The  pictures  are  illumi- 
nated by  lamp  light ;  but  the  lamps  are  so  placed  that 
the  v  cannot  be  reflected  by  the  mirrors,  and  arc  therefore 
invisible  to  the  spectator. 

COSS.  When  algebra  was  first  introduced  into  Eu- 
rope, it  was  called  the  Rule  of  Cost  ;  probably  from  the 
Italian  Regota  di  Cosa.  the  Rule  of  the  Thing  ;  the  un- 
known quantity  being  termed  cosa,  the  thing.  Hence 
Costic  Art,  Cosn'c  Numbers,  Ac,  found  in  some  of  the  old 
authors. 

COSSA'CKS.  A  people  inhabiting  those  parts  of  the 
Russian  empire  which  border  on  the  northern  dominions 
of  Turkey,  Poland,  and  the  southern  confines  of  Siberia. 
Both  the  name  and  origin  of  this  people  are  involved  in 

rat  uncertainty.  They  seem  to  have  nothing  Kussian 
their  origin  and  character,  and  are  probably  a  mixed 
Caucasian  .in.l  Tartar  r.ir.  .  Thev  form  a  sort  ui  inde- 
pendent republic,  paving  no  taxes  to  Russia,  but  cheer- 
fully contributing  their  numerous  and  valuable  contin- 
gent of  troops  ;  and  are  well  known  as  the  most  harass- 
ing light  troops  that  ever  exercised  a  predatory  warfare 
In  the  train  of  anr  army. 

Their  dress  is' a  short  vest  in  the  Polish  style,  large 
trowsers  of  a  deep  blue  colour,  and  a  black  sheepskin 
cap.  Their  arms  consist  of  a  sabre,  long  spear,  musket, 
a  pair  of  pistols,  and  a  long  whip,  which  they  apply  to 
their  enemy  as  well  as  their  charger's  back.  They  are 
mostly  members  of  the  Russian  Greek  Church,  and  are 
described  as  a  hospitable,  generous,  and  disinterested 
people.  Their  numbers  have  not  been  estimated  for 
nearly  a  century,  when  they  amounted  to  9M.22* 
males. 

CO*STA.  (Lat.  casta,  a  rib.)  A  term  formerly  con- 
fined to  that  bundle  of  vessels  which'  passes  directly  from 
the  base  to  the  apex  of  a  leaf ;  but  which  i»  better  ex- 
tended to  all  the  main  veins  which  proceed  directly  from 
the  base  to  the  apex,  or  to  the  points  of  the  lobes. 
CO'STAL.  ( Lat.  costa.)  Belonging  to  the  ribs. 
CO'STARDMO'NGER.  (From  costard,  a  targe 
apple.)  An  itinerant  dealer  in  apples.  The  word  is  often 
written  coster  monger,  and  applied  to  hawkers  and  pedlars 
who  sell  fruit. 

CO'STATF.  (Lat.  costa,  a  rib.)  In  Botany,  a 
term  applied  in  two  ways,  in  describing  the  venation  of 
leaves  :  either  to  indicate  the  presence  of  but  one  rib,  as 
in  most  leaves ;  or  In  speaking  of  cases  where  three  or 
more  ribs  proceed  from  the  base  to  the  apex  of  a  leaf, 
and  are  connected  by  cross  veins.  The  latter  are  fre- 
quently called  nerves,  or  nervures.  If  a  leaf  has  its  ribs 
all  diktinct  from  the  very  base,  it  is  called  tricostate.  quin- 
quecostate.  and  so  on  ;  but  if  the  ribs  are  united  at  the 
base  in  a  distinct  manner,  the  term  becomes  triplicostatc, 
quintuplicostate.  Ac 

Cost ate. 
part  of  an 
elevated  lines. 

which  parties  are 
Costs 


In  Zoology,  the  surface  of  the  whole  or 
mal  is  so  termed  when  it  has  several  broad 

COSTS.  In  Law,  the  expenses  to  whii 
put  In  the  prosecution  and  defending  of  a 
are  to  be  considered  either  as  between 


i.e.  the  expenses  and  fees  which  the  attorney  is 
entitled  to  recover  from  his  client  ;  or  as  between  party 
and  part v,  i.e.  that  portion  of  the  expenses  to  which  a  suc- 
cessful party  has  been  put  In  his  suit,  which  he  is  entitled 
In  certain  ca*es  to  recover  from  the  unsuccessful  one. 
Costs  in  the  latter  sense  arc  not  given  by  the  common 
law.  The  statute  of  Gloucester  (G  P..  1.  c.  1.  s.  2.)  first 
enacted,  that  the  demandant  should  recover  from  the 
tenant  the  cost  of  his  writ,  if  successful ;  and  that  this 
provision  should  extend  to  all  cases  where  a  man  recovers 
damages.  By  a  liberal  construction  of  this  statute  the  costs 
of  the  writ  are  understood  as  the  costs  of  the  action,  and  its 
benefit  1j  extended  to  plaintiffs  in  most  cases  where  they 
would  have  been  entitled  to  damages  before  that  statute, 
in  other  cases,  the  plaintiff  is  not  entitled  to  costs,  unless 
they  are  expressly  given  by  statute.  In  assumpsit,  cove- 
nant, and  debt,  ir  the  plaintiff  have  a  verdict,  but  the  da- 
mages or  debt  and  damages  be  under  40*.,  the  Judge  may 
deprive  him  of  anr  more  costs  than  damages  by  certifying 
to  that  effect  on  the  record,  under  43  Elix.  c.  6.  s.  2.  In 
actions  fur  assault  and  battery,  and  trespass,  wherever 
the  damages  given  by  a  jury  do  not  amount  to  40*.,  the 
plaintiff  (by  several  statutes)  is  allowed  no  more  costs 
than  damages,  unless  the  judge  shall  certify  that  assault 
and  battery  was  sufficiently  proved  ;  or.  in  trespass,  that 
the  title  to  land  came  in  question.  The  certificate  may 
be  granted  at  the  trial,  or  within  a  reasonable  time  after- 
wards. Where,  out  of  several  Issues,  some  are  found  for 
the  plaintiff  and  other*  for  the  defendant,  the  plaintiff  is 
now  only  entitled  to  costs  on  those  issues  on  which  he 
may  succeed,  and  the  costs  of  the  defendant's  issues  will 
bo  deducted  from  his.  The  defendant's  right  to  cost* 
rests  also  on  several  statutes,  principally  23  H.  *.  c.  I.V 
Double  and  treble  cost*  are  given  by  some  statutes  in 
particular  ca«es  ;  and  they  follow  by  implication  where 
double  and  treble  damage*  are  given.   Double  costs,  in 
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practice,  mean  single  colts  and  one  half  their  amount 
in  addition  :  treble,  the  same,  with  one  half  of  these  la>t. 
Co»ts  are  taxed  as  between  party  and  party  by  officers  of 
the  court ;  and  recoverable  by  action,  execution,  or  attach- 
ment. As  between  attorney  and  client,  the  attorney  has 
a  right  of  action  for  costs  ;  but  his  bill  Is  liable  to  tax- 
ation by  officers  of  the  court,  under  certain  restrictions. 
Costs  in  equity  are  within  the  discretion  of  the  court, 
except  In  certain  cases  ;  as  where  no  answer  is  made  to 
a  bill  exhibited,  or  an  insufficient  answer,  Ac. 

COSTU'ME.  (it.)  In  Painting  and  Sculpture,  this 
word  has  become  used  chiefly  as  a  term  denoting  the 
particular  sort  of  dress  suitable  to  the  subject,  according 
to  the  time  in  which  the  action  is  supposed  to  have  taken 


place ;  but  the  word  has  a  more  general  signification, 
Inasmuch  as  it  includes  the  keeping 
sories.  ornaments,  utensils,  .Vc.  of  such 


as  historical  knowledge  proves 
sessed. 

COTE'  DROIT,  COTE'  GAUCHE.  See 


An  old  French  word,  supposed  to 
Lat.  quot.  how  many,  signifying  11 


COTERIE, 
rived  from  the  Lat.  quot, 
a  society  or  company.  In  the  13th  or  14 
merchants  were  about  to  embark  in  any 
tcrprise,  they  formed  a  coterie  or  company, 
butlng  his  quota  of  goods  or  money,  and  deriving  his 
quota  of  profit.  But  the  term  toon  acquired  a  more  ex- 
tended signification,  in  which,  however,  the  original 
meaning  is  still  perceptible,  being  applied  to  any  exclusive 
society  in  which  interesting  subjects  (chiefly  literary 
and  political)  are  discussed,  each  member  being  supposed 
to  contribute  his  quota  or  share  of  information  for  the 
general  edification  or  amusement. 

COTI'SE.  (Fr.  cote,  side.)  In  Heraldry,  a  diminutive 
of  the  bend,  being  one  half  the  width  of  the  bend  let : 
generally  borne  in  couples,  with  a  bend  or  charges  be- 
tween them.  A  bend,  fess,  &c.  between  two  cotises,  is 
termed  cotised. 

CO'TTABUS.   (Gr.  *#rr«C«f.)    A  celebrated  Greek 

ffame.  It  consisted  in  throwing  wine  from  cups  into 
ittle  basins  of  metal  suspended  in  a  particular  manner, 
or  floating  In  a  large  vessel  of  water ;  so  that  dexterity 
might  be  shown  In  throwing  it  without  spilling,  in  pro- 
ducing a  particular  sound,  \c.  The  cottabus  was  so  fa- 
vourite a  sport,  that  rooms  were  built  expressly  for  its 
performance,  styled  cottabeia. 

COTTAGE  ALLOTMENTS,  are  those  portions 
of  ground  which  are  allotted  to  the  dwellings  of  country 
labourers  for  the  purpose  of  being  cultivated  by  them  as 
gardens.  Sometimes  these  allotments  are  placed  ad- 
joining the  dwellings,  in  which  case  they  are  more  com- 
monly called  cottage  gardens  ;  but  at  other  times  they  are 
placed  aba  distance  from  the  cottage,  and  form  small 
portions  of  a  large  enclosure  ;  and  to  this  kind  of  cottage 
garden  the  term  allotment  is  more  properly  applied 
to  the  other.  The  object  In  both  cases  is  to  aT 
sources  to  the  cottager  ;  and  to  enable  him,  by  i 
vegetables  and  roots  of  various  kinds,  not  only  to  | 
his  own  family,  but  to  keep  pigs,  rabbits,  poultry, 
Such  being  the  uses  of  cottage  allotments,  the  advantage 
of  each  cottage  having  its  garden  surrounding  it,  instead 
of  at  a  distance,  is  sufficiently  obvious.  In  the  latter 
case,  the  cottager  must  necessarily  lose  much  time  in 
travelling  backwards  and  forwards  from  his  house  to  his 
garden  ;  and  his  wife  and  children  will  often  be  prevented 
from  employing  themselves  in  it.  In  such  a  garden  he 
cannot  grow  fruits,  because  they  would  be  comparatively 
unprotected ;  nor  can  It  be  worth  his  while  to  grow 
flowers  in  a  place  where  they  would  not  prove  an  orna- 
ment to  his  dwelling.  On  the  supposition  that  the 
cottager  has  his  plgstye  close  to  hi*  dwelling,  the  food 
for  the  pigs  must  be  brought  home  from  the  allotment ; 
and  the  manure  m  ule  by  them,  which  is  one  of  the  ad- 
vantages of  keeping  pigs,  must  be  carried  out  again.  It 
is  well  known  to  ;dl  persons  of  any  experience  on  this 
subject,  that  by  far  the  roost  valuable  part  of  the  manure 
made  by  the  cottager,  such  as  soapsuds,  Ac,  may  be  in- 
cluded under  the  term  liquid  manure ;  and  this,  when  the 
allotment  is  at  a  distance,  may  be  considered  as  entirely 
lost,  the  cottager  being  without  either  conveniences  or 
time  for  carrying  it  out.  In  point  of  usefulness,  therefore, 
a  cottage  allotment  in  a  field,  at  the  distance  of  a  furlong  or 
less  from  the  cottage,  I*  not  worth  half  what  it  would  be 
If  adjoining  the  dwelling  ;  w  hile  In  point  of  enjoyment  to 
the  cottager,  and  of  ornament  to  the  roadside,  it  is  hardly 
worth  anything.  A  cottage  allotment  is  therefore  a 
miserable  substitute  for  a  cottage  garden.  On  the  other 
hand,  the  labourer  who  has  a  lease  of  a  comfortable 
cottage  surrounded  by  a  garden,  eve*  If  the  latter  should 
not  be  larger  than  the  eighth  part  of  an  aero,  has  within 
his  reach  all  the  essentials  of  happiness  possessed  by 
the  richest  landed  proprietor.    He  can  grow  good  and 
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few  the  purchase  of  those  comfort  i  and  lux  uric*  which 
)...  gar.'.m  !  m-,  no?  iilTi ir.l  In  the  l  ulturc  and  in  i:i.u'>  - 
rocijt  of  thi»  spot,  he  has  constant  occupation  of  the  most 
agreeable  ana  useful  kind  for  his  leisure  hours  through- 
out the  year  ;  and.  in  short.  w  hater er  the  fanner  or  coun- 
try gentleman  has  on  a  large  scale,  he  has  on  a  t.mall 
one.  In  quiet  possession  of  this  little  garden,  which 
he  regards  as  hit  own.  he  learns  to  respect  himself,  ac- 
quiring at  the  same  time  a  taste  for  accumulating  pro- 
perty. The  time,  it  is  to  be  hoped,  is  not  far  distant  I 
when  the  humblest  country  labourer  will  possess  such  a 
pottage  and  garden ;  bat  ft  is  necessary  that  the  country 
labourer  should  acquire  previously  a  taste  for  thesi* 
comforts  by  seeing  th«-ra  possessed  by  others  of  his  class  ;  | 
and  for  this  we  must  look  partly  to  the  country  labourers 
themselves,  partly  to  the  government  for  the  establish- 
ment of  a  system  of  universal  education  which  shall  raise 
the  taste  of  the  humblest  part  of  society,  and  partly  to  the 
humanity  and  sympathetic  feeling  of  the  landed  pro- 
prietors ;  because  it  is  to  them  we  must  look.  In  the  first 
instance,  for  building  the  cottage  and  accompanying  it 
with  garden  ground . 

COTTON.  (Ooaypium,  Lin.)  A  species  of  vegetable 
wool,  the  produce  of  the  Uottypium  hrrbaccum,  of 
which  there  are  many  varieties.  The  kinds  of  cotton 
met  with  in  the  market  are  usually  designated  by  the 
names  of  the  places  from  which  they  are  brought ;  but 
practically,  they  are  all  divided  into  the  two  great  classes  of 
ton*  and  tkort  stapled.  Its  goodness  depend*  on  its  colour, 
sad  the  length,  strength,  and  fineness  of  its  fibre.  Its  price 
varies,  according  to  quality,  from  2t.  to  4d.  per  lb.  The 
pneral  chemical  characters  of  cotton  are  those  of  lignin. 
It  is  peculiarly  susceptible  of  combination  with  certain 
metallic  oxides  or  bases ;  whence  the  facility  with  which  It 
u>  locally  dyed,  as  in  the  process  of  calico  printing. 

COTTON  MANUFACTURE.  In  modern  times cot- 
vto  has  attained  to  an  importance  among  vegetables  se- 
cond only  to  that  of  corn,  and  which  could  not  have  been 
So  much  as  dreamed  of  in  former  ages.  The  manufacture  of 
cotton  wool  into  articles  of  use  and  ornament  appears,  in- 
deed, to  have  been  carried  on  in  India  from  the  remotest 
antiquity  .  but  it  has  not  made  any  very  great  progress  in 
the  East,  and  obt-ancd  no  footing  worth  mentioning  in 
Europe,  till  last  century. 

The  truth  is,  that  this  manufacture,  though  It  now  af- 
fords employment  and  subsistence  to  many  hundreds  of 
thousands  of  persons  in  this  and  other  countries,  is  almost 
wholly  a  consequence  of  discoveries  and  inventions  made 
in  Great  Britain  and  the  United  States,  since  the  middle 
of  last  century.  Previously  to  that  period  the  manu- 
facture was  everywhere  confined  within  the  narrowest 
limits.  Owing  to  the  difficulty  of  separating  the  wool 
from  the  seed,  its  price,  so  long  as  this  operation  had  to 
be  performed  by  the  ha-.ul.  was  naturally  high  v  while  the 
cost  of  its  spinning  and  weaving  by  the  wheels  and 
looms  in  use  previously  to  1760  added  so  much  to  its 
e.  that  cotton  articles  were  suited  only  to  the  use  and 
"1  of  the  better  classes  of  society ;  and  it  seems  un- 
i  to  suppose  that  the  manufacture  should  have 
.  materially  extended  without  .i  k-r<-atlv  itirn-.isid  f.u  i- 
-  of  production.  But  in  this  respect  the  most  signal  and 
aentshave  been  made.  The  Jenny 
I  In  1767  enabled  one  individual  to 
threads  with  about  the  tamo  facility  that 
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a  single  thread  had  been  previously  spun.  The  Jenny, 
howerer.  was  fitted  only  to  spin  the  tofter  descriptions 
of  yarn  ox  that  used  as  weft,  being  unable  to  give  the 
thread  the  firmness  and  hardness  required  in  that  used 
as  vara.   But  this  deficiency  was  soon  supplied  :  the  ge- 


required 

varp.  But  Wis  deficiency  was  soon  supplied  :  the  ge- 
nius of  Arksrright  completed  what  Hargreavet  had  begun, 
by  inventing  the  tpinnlng  frame,— that  wonderful  piece  of 
machinery  which  spins  any  number  of  threads  of  any  de- 
gree of  fineness  and  hardness,  leaving  to  man  merely  to 
feed  the  machine  with  cotton,  and  to  join  the  threads 
when  they  break !  Nearly  at  the  same  time  that  the 

riing  department  was  thut  wonderfully  improved, 
Cartwright,  a  clergyman  of  Kent,  Invented  the 
power-loom,  a  machine  which  has  already  gone  far 
tomper»ede  weaving  by  the  hand,  and  which  will,  no 
'l»ibt.  in  the  end  bring  about  this  desirable  result.  While 
these  extraordinary  inventions  were  being  made.  Watt 
vat  perfecting  the  steam-engine,  endowing  it  with  ca- 
pacity to  engrave  a  seal,  to  give  motion  to  the  most  pon- 
derous machinery,  or  to  lift  a  ship  like  a  bauble  in  the 
tir  ,  and  was  thus  not  only  supplying  the  manufacturers 
with  a  new  power  applicable  to  every  purpose,  and  easy 
of  controul,  but  with  one  thit  might  be  placed  In  the 
BMtt  convenient  situations,  and  amid  a  population  trained 
to  industrious  habits . 

Still,  however,  something  more  was  necessary  to  com- 
plete this  astonishing  career  of  discovery.  Without  a 
rattly  increased  supply  of  the  raw  material  at  a  lower 
prkt*  than  it  had  previously  brought,  the  inventioni  of 
>Wirr»avet.  Arkwrlght,  ana  Watt  would  have  been  of 
Comparatively  little  value.  Luckily,  however,  what  they 
4d  for  the  manufacturer!,  Mr.  Eli  Whitney  did  for  the 
cotton  growers.    This  extraordinary  person,  a  native 
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of  the  southern  states  of  America,  invented  a 
by  which  cotton  wool  is  separated  from  the  seed  with  the 
utmost  facility  and  expedition.  Previously  to  1790  the 
United  States  did  not  export  a  single  pound  weight  of 
raw  cotton.  In  1792  they  exported  the  trifling  quantity 
of  13tt,3'i8  lbs  Whitney  s  invention  came  into  operation 
in  1793  ;and  in  1794, 1  .GUI  ,760  lbs.,  and  in  1795. 6,876,306  Ibt. 
were  exported  !  And  so  astonishing  has  been  the  growth 
of  cotton  in  the  interval,  occasioned  by  this  discovery  and 
the  discoveries  made  in  England,  that  in  1638  the  exports 
from  the  United  States  amounted  to  the  prodigious 
quantity  of  Ws5,9o2,297  Ibt. ! 

A  cotton  mill  is  probably,  all  things  considered,  the 
most  attonithing  triumph  of  skill  and  ingenuity.  All  the 
various  operations,  from  the  carding  of  the  wool  to  its 
conversion  Into  a  texture  as  fine  almost  as  that  of  the 
gossamer,  it  performed  by  machinery.  Each  of  the 
workmen  at  present  employed  in  a  cotton  mill  superin- 
tends as  much  work  as  could  have  hs*en  executed  by  200 
or  300  workmen  60  or  70  years  ago,  and  yet,  instead  of 
being  diminished,  the  numbers  employed  nave  increased 
even  in  a  still  greater  proportion  !  It  would  be  curious 
to  investigate  how  many  persons  in  the  old  and  new 
worlds  directly  depend  for  subsistence  on  the  inventions 
and  discoveries  of  Hargreavet,  Arkwrlght,  Watt,  Whit- 
ney, and  the  other  founders  and  Improvers  of  this  great 
manufacture.  They  certainly  amount  to  sev  eral  millions  ; 
at  the  some  time  that  there  is  hardly  an  individual  in 
any  country,  how  remote  or  barbarous  soever,  who  is  not 
indebted  to  them  for  an  increase  of  comfort  and  enjoy- 
ment. 

"  It  is  impossible  to  estimate  the  advantage  to  the  hulk 
of  the  people,  from  the  wonderful  cheapness  of  cotton 
goods.  The  wife  of  a  labouring  man  may  buy,  at  a  retail 
shop,  a  neat  and  good  print  as  Tow  as  Ad.  a  yard  ;  so  that 
allowing  7  yards  for  the  dress,  the  whole  material  shall 
oniy  cost  2s.  Ad.  Common  plain  calico  may  be  bought 
for  2|d.  a  yard  ;  elegant  cotton  prints  for  ladles'  dresses 
sell  at  from  lOrf.  to  Is.  Ad.  per  yard,  and  printed  muslins  at 
from  Is.  to  4s. ,  the  higher  priced  having  beautiful  pat- 
terns, In  brilliant  and  permanent  colours.  Thus  the 
humblest  classes  have  now  the  meant  of  at  great  neat- 
nets,  and  even  gaiety  of  dress,  as  the  middle  and  upper 
classes  of  the  last  age.  A  country  wake  in  the  19th  cen- 
tury may  display  as  much  finery  at  a  drawing  room  of  the 
1 7th  ;  and  t he  peasant's  cottage  may,  at  thit  day,  with  good 
management,  nave  at  handsome  furniture  for  beds,  win- 
dows, and  tablet,  as  the  house  of  a  substantial  tradesman  GO 
years  since,"  (Barnes's  Hist.  Cotton  Manufacture,  p.  3"*».) 

Owing  partly  to  our  having  had  the  start  in  the  career 
of  discovery,  but  more  to  our  command  of  all  but  In- 
exhaustible supplies  of  coal,  to  Indispensable  to  the 
cheap  and  advantageous  supply  of  steam  as  a  moving 
power,  and  to  the  enterprise  and  Invention  of  our  capi- 
talists, engineers,  and  workmen,  we  have  continued  to 
keep  that  lead  in  the  manufacture  we  early  acquired. 

fewer 


At  thit  moment  it  affbrdt  employment  to  not  I 
than  1,300,000  Individualt  in  this  country;  and  c< 
tutes,  In  fact,  the  grand  source  of  our  manufacturing 
perity,  and  the  principal  element  of  our  commerce. 

The  following  statement*  give  a  view  of  the  progress 
of  the  manufacture  in  Great  Britain  :  — 

Account  of  the  Imports  of  Cotton  Wool,  and  of  the  official 
Value  of  the  Cotton  Goods  exported  from  Great  Britain 
in  the  following  Years,  from  1697  to  17(4,  both  Inclu- 
sive. 


Raw  Cotton 
iiu^mrtcii. 

Official 
Value  of 
ltrlti.h  Cm. 
ton  Good* 
escorted. 

Yean. 

R»w  Cotton 

Officii! 
Value  of 
HrtiWh  Cot. 

tOM  tilMMll 

rx  portal. 

1697 
1701 
1710 
i ;  to 

tt>: 

1,97  MM 
l,'.t8.5,8«8 

7iA,)uoa 

■ 

Mm 

5,915 
t.3.*53 

16.W0 

1730 
1741 
1731 
1764 

n* 

1 .545.47* 
1.64.5,0.31 

S3.55SS 

1.. 
1Sk5>4 
•0,708 
45,986 

The  spinning  jenny  was  Invented  in  1767,  and  Ark- 
wright  took  out  hit  first  patent  for  tpinnlng  by  rollert  in 
1769.  The  influence  of  these  and  numberless  other  inven- 
tions on  the  trade  it  exhibited  in  the  following  table :  — 


- 

Year*. 

^  Cotton^ 

Cotton 

^  Cotton^ 

fs> 

•a. 

IU. 

t»7 

1781 

5,198.77* 

9*5,«88 

1810 

131,488.9.35 

8.787.109 

17*5 

l8,»O0.3M 

407,49ft 

1811 

91 .576,535 

1,866,867 
1.440,918 

,  I7OT 

31.447  ,f05 

844,1.54 

1818 

63  j**-*  .936 

17'JA 

Xf.,401,.310 

1,193.737 

1813 

50.966,1**1 

1  «<  a . 

.V,  ,010,73V 

4,4iri,610 

1814 

G0.O60,*39 

6,**8,437 

i  1105 

59,f>*1f,406 

801,113 

1815 

■j;,yy  ,'.r 

6,780,398 

The  subjoined  statement ,  taken  from  the  circular  of 
Metsrs.  George  Holt  and  Co.,  cotton  brokers  at  Liver- 
pool, dated  the  31  tt  December,  1840,  glvet  a  very  com- 
plete view  of  all  the  more  Important  particulars  respeetir 
the  British  cotton  manufacture  in  the  ut 
years,  from  1816  to  1M0,  both  Inclusive. 
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COTTON  MANUFACTURE. 

Exportation,  tec.  of  the  different  Sort*  of  Cotton  Wool,  in  i 
in  different  Years,  from  1816  to  1840,  both  inclusive. 


Avcrag*  Weekly 


Tool  I'nitcd  State* 


of 

in  IU. 

Parkajfe*  e*p»rted  • 
Lu».  weight  annually  ltnport«l.  In  mil 
liom  and  truth* 

do. 


\Jtrn.  weight  In  port*.  3  Hi  of  Dec.  do. 
I.b*.  weight  in  tirwat  Britain,  do. 
A*rrage  price  per  lb.  of  upUndi  in 
Urrrpool  .... 

!£  Su^i*"" 


1816. 

1S80. 

IV'V 

1830. 

IH35.  | 

1837. 

1838. 

1839. 

184a 

■ 

990 

* 

8.918 

'•JS 

3,7 1 3 
8.448 

MO 

5.452 
i.746 

460 

,'>.S96 
IS 

U>  I 
310  < 

M« 

.i.li.  ! 

5,346 

IMM 

4,036 
1,589 

2i  •: 
656 

4.519 
2,408 

Uli 
531 

6,513 

K91 
1 ,096 
527 

10/KVS 

3/502 
am 

940 
8*4 

14,073 
2.339 
446 
1,069 
4/t 

14,971 
8.483 

77V  1 
1,63V 
461 

17.364 
2,460 
781 

1.7fiO 
639 

13/544 
8,373 
548 
8,148 

783 

19,598 
1.444 
340 
8.W7 

860 

6.1HS 
337, 400 

8,979 
166,1*10 

11.331 

599,600 

IG.H0/ 
938,100 

1)1,348 
954,100 

2»,333 
1,057  ,300 

83.204 
1.S0S.MJ0 

81.430 
1.114,400 

«4/>'V3 
1.131,300 

258 

878 

898 

333 

346 

346 

343 

354 

6,945 

9.634 

14,380 

18,348 

80,333 

83.804 

80,764 

84/163 

819 
38,400 

870 
7t.8O0 

300 
33,400 

331 
102,800 

347 
183,400 

350 
103,300 

348 

117.300 

363 
119,700 

93-9 
8*  7 
19-2 

14.T9 
180-3 
III!  ■, 
187  0 

822  1 
1668 
107  0 
115  5 

8fi  18 
2476 
914 
-1  IMS 

361-7 
Ml 
733 
H  •  r, 

36.V7 

n*i 

115-6 

501 -O 
416-7 
110  1 
166  9 

38S-6 
381-7 
98 -3 
185-8 

383-4 
458  9 
1'  ' 

8O7-0 

l»U. 

86V. 

I5jrf. 

IK 

11 -fid. 

tpf£ 

r.-iw. 

12: 

10M. 
14  ■Id. 
7*d. 

7d. 

9M. 
4-S.W. 

7rf. 
9-37  54. 
id. 

at 

54d. 

ML 
MA 

Upland  ;  415  lb*.  Orleans  and 
Indian  ;  and  166  lbs.  West  Indian. 


iverage  weight  of  the  packages  imports  in  1*40  at  333  lbs.  per  hag 
lbs.  Sea- Island  ;  171  lbs.  Bratll ;  215  lbs.  Egyptian  ;  342  lbs  East 


We  subjoin,  from  Burnt' t  Glance, — a  tabular  statement,  annually  published  at  Manchester,  and  admitted  to  be 
drawn  up  with  great  care,— an  account  of  the  cotton  spun  In  Great  Britain  and  Ireland  in  1H38,  and  how  that  spun  in 


bow  that  spun  in  England  was 


Number  of 
Bag. 

corutumed. 

Arerage 
Weight  ^f  Bags 

Total  Weight  In  lb*. 

Weekly  Comumptioo 
of  Bag*.  dt-M-ribing 
each  •art. 

Grea*-  HHtain. 

American  cotton           -  • 
Hrn/ll  ditto       -               .  - 
Kgyptlan  ditto  ... 
Ka»t  India  ditto      •            •  - 
West  India  ditto           -  . 

938,168 

147.398 
40.873 
94.468 
16,319 

373 

S 

316 

349,936 ,664 
83.201/138 
11,437,538 
14,891,884 
3,820,004 

'2/134  84 
774  83 
1,816-36 

317-33 

Total  number  of  bag*  consumed 

1,836,880 

546 

486,090.116 

83.783 

Allowed  far  Loss  in  'pinning,  1]  or.  per  lb. 

•                                •  Sf 

a>  • 

46.603.606 

Total  quantity  tftun  in  Kngtand  and  Scotland 
Deduct  quantity  »pun  In  Scotland 

•  m 

m 

379,486,510 
34,883,466 

Total  quantity  »pun  In  England  in  1*38 

344.663,044 

Exported  In  yarn  daring  the  year  ...... 

Irnto    in  thread            •                                                                             .  - 

K<tinuted  quantity  of  yam  tent  to  Sc  otland  and  Ireland 

Exported  in  mixed  mamifa.  turw,  not  slated  in  the  abore-namcd  article*,  consumed  in 
cotton  banding,  heald*.  candL-  and  lamp  wick,  wadding*,  flock*,  calender  bowl*,  paper, 
umbrella*,  hat*,  and  lo**  in  mariuf  ictunng  guud*          -               .               •  • 

Balance  left  fur  home  cumumpUon  and  *tock,  1st  January,  1839         •  • 

113,753,197 
8,368. 9*3 
180^784,629 

16,7 53 /MM 
84,133,883 

944 ,663/1 U 

Ditto  ditto 

Bits,  dmo 

ditto  1838 
ditto  1837 
ditto  1830 

*  • 
• 

- 

49,932,800 

Irtiand. 

('mm  weight  of  cotton  tpun  In  Ireland  In  1834 
Allowed  tor  los*  in  spinning,  1  j  oc,  per  lb. 

•  • 
•  • 

4,418/MO 
482,656 

Total  quantity  of  yarn  spun  in  Ireland  on  18* 

1 

- 

3.930.201 

In  1832  the  quantity  spun  was  223,596,907  lbs.,  Riving  a 
weekly  supply  of  4,3*0,709  lbs.    Mr.  H  urns  estimates  the 

auantfty  spun  per  spindle,  per  week,  at  84  oi.,  making 
.  te  total  number  of  spindles  employed  in  England  and 
Wales,  in  1832,  7.949.208.  Those  employed  in  Scotland, 
during  the  same  year,  are  estimated,  in  the  same  way,  at 
381.(130.    Mr.  Hums  further  calculates  the  number  of 


looms  employed  In  England  and  Wales,     I K32.  at  203,730.  !  lowing  table  :— 


I  greater  than  any  one  not  pretty  well  acquainted  with  it 
I  would  readily  suppose.   The  average  quantity  required 
for  each  loom  is  estimated  at  4  lbs.  per  week  ;  making  the 
total  annual  consumption  in  England  and  Wales,  in  IK32, 
43.301.584  lbs.,  or  215,824  barrels  of  196  lbs.  each  ' 

The  places  whence  the  i 
and  the  quantity 


barrels  ol  r/b  lbs.  each  I 
supply  of  raw  cotton  is  derived. 
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COTTON  MANUFACTURE. 

Account  of  the  Quantities  of  Cotton  Wool  imported  into  the  United 
1838;  specifying  the  Quantities  brought  from  different  Count riei 
tities  left  for  Consumption.  -  (Compiled  from  Part.  Papers. ) 


the  ScYcn  Years  ending  witl 
exported,  and  the  Quan 


1834. 

1833.    f  1854. 

1835. 

1856.     1     1837.  IS58. 

Cottm  wool  from  foreirn  countries  »i*.  — 
United  Mal*»  of  America 
tiruil               *               •            »  • 
Tirttj  and  Ecjpt       -           -  . 
'     Other  lorrwn  ivunrrin  ... 
Gotten  wool  frnra  Unti«h  p«iii  niom,  tic  — 
Ka«l  Iwrtn  anil  MaurtUu*  . 
HriUah  Witf  lmlia,  ibc  growth  of 
D.tta,      ditto,       imported  from 

tf.. 
419,766,753 
40,109,560 
9,1 13,890 

35,178,645 
1.708.764 
331.664 
33.441 

r,. 

437,606,758 
48,163.841 
987.464 
1 ,696,108 

34,753.164 

4-1,6*1 

164.864 

1       /**•       1  <&•. 
v'i'i.^i.a.o:-,  is  j.i  ,',.si  / 

19,491/96    X4 .986.409 
855,1 67 1  5,738.966 
4.460,85*  5,407,389 

34,940.865  41.474.909 
1.674.411  M93/t7 
6*4.314  319.753 
47,541,  44.40S 

I  Ike. 
489.615,694  310.631,716 
X7.301.47i1  40.910,145 

BS3?i!  iiSSSS 

/>'.»■ 
431.437.JW8 
41,464,5(15 
6.114.478 
4.769,688 

40.i30.064 

6»>o,931 
16.606 

Left  f.ir  roiuumpticn 

486.834/45  '.1< 13,666,837 
18.W47.940.  17,363,884 

346,876.446  363,704,963 
44,161,963  34,779,;34 

868,801,585' /S6.494.95S 

304.414.464  330.943,449 

375,4I9,494|367,'*I.764  477,406,108 

of  the  Exports  of  Cotton 


Goods  and  Yarn  from  the  United  Kingdom  in  1  «37 ; 
declared  Value  of  those  shipped  for  each  Country. 


Gibraltar 

'»  tu  1  v. i . ,  J  .I:.,.,U 
Malta 

Ionian  bland* 


and  i,n-vk  I.laiul* 


Coea*  of  Africa 
Cap*  of  Good  Hope 
Hcttetena      -  . 


I  Mo- 


Kaaf  India  Company**  Icrrhoriei 

■ttd  Ceylon 
Simitt-i.  J\n,  and  other  IUands 

of  the  Indian  Sea         •  • 
flu  n-pinr  1*1  audi 
<"n«a 

Ne-w  S<«th  Wale*,  Van  TWrr.jtn'i 
Lar>d.  and  other  Australian  Nrt- 


w«t 


tiniah  .North  At 
Kr.ttsta  West  Indie* 
H*eU 

Cat*  and  other  Foreign 

ladian  Colonic* 
I 'aitod  states  of  America  . 

Central  and  South  A  roc- 


Mexico 
Columbia 


State*  of  the  Rio  de  la 
Plata  - 

Chili 


i  of  Guernia?,  Jervcj,  Aldcr- 


Total* 


While  or  Plain 
Cotton*. 


Printed  or  Ptcl 
Cotton*. 


9*0,779 
64,939 

li  t  634 
43,994 


1,169,733 
15.966,118 
511.605 
519.3I5 
161 /80 
471.917 
13,956,830 
VI, 976 ,4 14 
1,108/134; 
1,497,460 
9,064 

"'"tfif. 
5,569.900 

4,948/80 
607,843 
4,493,913 
18.816 
3,053,808 

46,366,175 

5.954.848 
473,370 
8/19,443 


1,475,348 
6/1"  .864 
19.695,494 
1.446,465 

6.798,703 
6,471,788 


4,7 13. 901 

1,436,613 
45/87,191 

10,943,196 
7/45,718 
3,655.774 

833.704 


486.1  M.7.V, 


L. 

40,403 
1,717 
4.ohi 
1.U33 

494,378 
311.148 

34,47  I 
43,683 

24.8,  I  81. 

11,789 

8,455 

4.1M 

10,763 
310,777 
346.881 
41,638 
46/11 

182,13*! 

3.KJ 
107, 14.'.' 

•1,551 
1  1,7*3 
34.567 

•*jg 

1,040/118 

144.962 
10/r76 
193,073 


36/61 
1' 

isss 


145,760 
48/54 

347.809 
71,169 

48,967/74 
1 1/88,4  4 1 
1  ,i'rt  ,lMi 
1,469,944 
15.7IS.zl6 
731,916 
649.954 

455,199 
14,6  8 1,1  S3 
17.631 ,017 
564,773 
84I.6IV. 
67.794 
9,443,139 


55,651 


136,194 


693,440 

453,009 
4^V,5r,,f,9 
3,156.936 

17.847,458 

2.620JOO 
613.141 
4,445,178 

1^55^45 
7,9V»^lK4 
17.99S.454 
1^14^97 

11, 966 ,504 
14,010,067 


1 ,447 /)6  5 
4/.75.1M 
43,380,147 


407.714  9.S60.2.SS 
1 50.494  9,556^0« 
88/113  5,641^31 


38,975 


6.0S \:v. 


159^Wl 


7  ,V»o 
1^5«) 
9^6-1 
1^69 

713,771 
344.4O0 
7  8,34  * 
.V-,V-# 
3»'.9,7I4 
1"*,740 
14.7i;7 
S.f.-JI 
14,434 
375^7 
481,915 
17/61 

li*|M 

4.664 
4SS,.'.K. 


43,207 

4,894 
I1t*M0 
80,483 

73^56 


97,6?n 
17,193 
79,300 

44^89 
444.0  ■! 
165,119 

53,470 

{'11  6r.i 
407.437 


143.S05 
Si.l  16 
561,438 

437^67 
440,487 
165,804 

4^34 


9.1<« 

708 
1.6.H4 
88  J 

164 ,463 

50,4051 

104,433' 
93.71.8 
41, OS  I 

838 
1,(>*.8 
441 
944 
17,471 
40^»10 
•4.408 
790 
35 
9,497 


'.'4,108,393 
734.336 
197.700 
57.1701 
4,944 
34,474,607 1 
16.9M3.074 
67/97 
94.707, 
343,464 
17^»40| 
1A18I 
6H7| 
1,071 
445,939 
8,775.048 
176,4«) 
497  980 

3^47.338 


319  660,700 


i  ? 

391 
9A"9 


li^ifW 
39,068 
43,81/ 
4.761 


4,984 
9/14 


u 

1.614,966 
66/160 
10,174 
4/170 
504| 
2,177/»43 
1  .-■->•  .3ss 
8,7  ">4 
31/61 
43,614 
786' 

7»: 
4 

63 
14,749 
471  ,8S4 
9,749 
14.303 
100 
180,443 


41/74 


7.719  "  10.400 

30.4S4  8,478/Wl 

5.93,  ,47.640 

1/)14  M7S.965 


39  i 
899 


13,643 
460,734 


117/74  vivri 


13/39 
4.085 
«3,987 

18,818 
18,417 
14/00 

91/43 


9,654,867 
188,483 
560 

5,754 


7,43.'. 


6W/.493 
7,868 
103  9 

781 


13/59 


144,189 

14.488 
48 

564 


376 


L. 

1,669^65 
59/35 
41  ,4<»l 
5367 
urt 

3/-I8.436 
4,100,441 
416,784 
l8i/44 
6s  ','.'1- 
34,153 
44.168 
10.007 
43,!»8 1 
718,114 
1/47/88 
60.939 
61/64 
3,0.53 
933.190 


174/J65 

46,851 
136,109 
145/38 

160,1*68 

4.160,986 

966/7  I 
48,885 
377,493 


tai'jm 


453/iOr, 
746,753 


357,484 
107/39 
1/)I4,486 

464,473 
408,970 
468,117 

66/108 


4l6.409.4O7l    6/SI4.400I       914.194  103,436.13*1    6.966,944  40/96,143 


Mancheeter,  or  rather  I^ancashlre,  is  the  grand  seat  of 
rnsl>h  r-ntftn  m.innf'.Mture ;  and  next  to  it  Cheshire, 
SottiDghamshiri'.  the  West  Hiding  of  Yorkshire,  and 
Cumberland  are  its  principal  seats.  Glasgow  and  the 
•wrouoding  district  is  the  seat  of  the  manufacture  in 
Scotland.  In  Ireland  it  Is  principally  confined  to  Belfast ; 
bat  there  H  is  of  very  limited  dimensions,  and  is  said  to  be 
rather  on  the  decline. 

With  the  exception  of  those  employed  in  hand-loom 
■taring,  the  condition  of  the  labourers  employed  In  the 
fixton  trade  i*  eminently  satisfactory.  It  has  not  only 
nude  a  vast  addition  to  the  field  of  employment,  but 
it  has  increased  the  comfort*  of  those  engaged  in  it. 
TV  stories  once  so  current  as  to  the  crueltie*  practised 
npnsj  and  the  hardships  endured  by  the  children  and 
;  nag  prisons  employed  in  cotton  factories  were,  though 
Sf>l 


not  wholly  without  foundation,  grossly  ex ajrge rated  :  — 
they  never,  indeed,  existed  in  the  first-class  mills ;  and 
since  the  system  began  of  excluding  children  under  9  years 
of  age,  limiting  the  hours  of  employment,  and  appointing 
inspectors,  abuses  have  been  wholly  put  an  end  to. 

'the  value  of  the  cotton  manufacture  of  Great  Britain 
is  greater  than  that  of  all  Europe  besides.  And  provided 
tranquillity  be  maintained  at  home,  and  we  continue 
to  be  exempted  from  that  political  agitation  that  is 
the  bane  of  industry  and  the  curse  of  every  country  in 
which  it  prevails,  we  have  nothing  to  fear  from  forelun 
competition.  Our  natural  and  acquired  advantage*  for 
the  prosecution  of  manufactures  and  trade  are  vastly  su- 
perior  to  those  of  every  other  country  ;  and  though  fo- 
reigners do  excel  us  in  a  few  departments,  and  may  come 
to  excel  us  in  others,  so  that  the  character  and  species  of 
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COITUS. 

s  be  partially  changed, 
is  not  so  much  as  the  shadow  of  a  foundation  for 
ting  that  its  amount  will  be  at  all  affected.  On  the 
try,  it  it  all  hut  certain  it  will  continue  to  augment 
with  the  augmenting  wealth  and  population  of  the  innu- 
merable nations  with  which  we  have  commercial  rela- 
tions. 

It  is  impossible  to  frame  any  accurate  estimate  of  the 
total  value  of  the  cotton  goods  and  yam  annually  pro- 
duccd  In  Great  Britain.  In  the  Commercial  Dictionary 
they  are  estimated  at  about  34,000.000/.,  and  we  are  in- 
clined to  think  that  this  is  not  far  from  the  mark.  Mr. 
Baines,  in  his  elaborate  work  on  the  History  of  the  Cot- 
ton Manufacture,  gives  the  following  estimate  of  the 
number  of  people  employed,  and  the  value  of  the  ma- 
nufacture. 

Estimated  Yearly^Value  of  the  British  Cotton 

£ 

6,044,000 

4,375,000 
1,170,000 


Wages  of 

337.000  •  operatives  engaged  in  spinning  and 

power-loom  weaving 

250.000 1  hand.loom  weavers,  at  7*.  per  week 
each  .... 

4-'.000  calico  printers,  at  10s.  per  week  each  - 
159,300$ lace  workers  (including  100,000  em- 
ployed in  embroidery,  and  30,000  tn 
mending,    pearling,    drawing,  and 
flnUhing)  .... 
33,000  makers  of  cotton  hosiery 

Bleachers,  dyen,  calenderers,  fustian- 
cutters,  machine-makers ;  makers  of 
steam -engine*. cardu,  roller*,  spindles, 
shuttles,  looms,  and  reeds ;  smiths, 
joiners,  builders  of  all  classes,  mill- 
wrights, carriers,  carters,  warehouse- 
men, &c.  Ac. ;  say 
Raw  material  (spun  in  1833)  283,675.200  IbvJ 

at  Id.  per  lb. 
Profit,  of  capital,  sums  paid  for  materials  of 
machinery,  coals,  flour  for  dressing,  and  other 
H 


1.000.000 
505,000 


4,000,000 
8,244,093 

6,000,090 
31,338.093 


the  capital  employed  in 
3I.000.OOW. ;  which  Mr. 


In  the  Commercial  Dictionary 
the  manufacture  is  estimated  at  ; 
Balnes  thinks  Is  very  moderate. 

CO'TTUS.  (Or.  mrrr%,  a  head.)  A  genus  of  tplny- 
finnod  fishes  ;  so  called  on  account  of  the  large  sue  of 
the  head.  It  includes  two  British  species,  viz.  the  Father- 
lasher  (Cottttt  bnhaUs),  and  the  Sea  Scorpion  (Cottns 
$corpio) ;  both  of  which  are  dreaded  by  fishermen  on 
account  of  the  painful  and  dangerous  wounds  which  they 
inflict  by  means  of  the  spines  with  which  the  gill-coven 
are  armed. 

COTYLR'DON.  (Or.  acrvX.,,  a  hollow.)  In  Bo- 
tany, the  seminal  lcar  of  a  plant.  This  organ  forms  a 
part  of  the  embryo,  and  is  what  nourishes  the  plumula 
and  radicle  at  their  first  period  of  development,  before 
they  are  able  to  subsist  upon  the  organizable  matter 
absorbed  by  the  latter  from  the  earth.  Exogenous  plant* 
have  generally  two  cotyledons,  Kndogenous  as  generally 
one  onlj  ;  but  there  arc  exceptions  in  both  cases.  The 
of  plants  seldom  elevate 
and  nev 


I  never  convert  It  Into  a  green  I 
bod  v.  but  usually  leave  It  behind  them  within  the  integu 
tnents  of  the  seed  ;  the  former  frequently  raise  their  coty- 
ledons above  the  soil  In  the  form  of  small  green  leaves, 
as  tn  the  garden  radish  ;  but  there  are  very  r 
exceptions  to  this,  as  in  the  pea.  the  oak,  the 
Ac. 

COTYI.E'DONS.  ( Applied  by  Aristotle  to  designate 
the  sucking-cups  of  the  arms  of  the  Dibrancblate  Cepha- 


*  Mr.  SUnwii,  from  th»  Return*  «t  the  mill  owner,,  aari  rtalntd 
thai  6:,HI<*  mill  oueratlre*  In  England  received  1 11.C5.V.  5#.  74rf.  u 
wage*  I*"  *  month  of  tour  »"-k> :  at  the  mum*  rate,  X37,onu  mill 
operative*,  (he  number  In  the  t'r>  ted  Kingdom,  would  earnfi.A.M  ,t,VV. 
per  year.  Hut,  a,  *M*<  In  Scotland  are  in  pet  cent,  and  In  Ireland 
15  or  40  per  cent  lower  than  In  Kmrjand,  and  at  two  w rek*'  wage*  In 
the  %war  might  in  lie  deducted  fur  hulULiy*,  the  amount  of  wage-,  paid 
will  be  an.nl  r"..(H  I ,«>'/. 

t  lnm>  estimate  of  the  «««iVr  of  weaver*  I  have  not  reckoned  the 
winder,,  draw  l«.>y*.  Sc.  who  awiat  them,  and  who  nun  amount  to  a 
great  many  thou.ands  ;  but.  In  the  vuppoaed  average  of  their  wagre,  I 
Include  thou-  earned  b<  ihc  a»,Utant»  of  the  wearer*  a*  well  as  by  the 
we  irer*  theinwl ■  e*.  The  »um  of  <«•  per  week  for  the  »"•(-»«  wage*  of 
all  ihc  hand  loom  wearer,  U,  I  am  convinced,  a  (air  rauniat*.  Tlic 
calculation  I*  for  AO  week,  in  the  year. 

t  The  wagrt  paid  to  the  women  and  children  em  pi  or  ed  in  em- 
broidery, mend  ng.  An-  the  lace,  mu«t  he  extremely  low.  Mr.  r'elkin 
estimate,  th  -  »h»lr  ra'ue  of  the  1  «ce  m»nuf«<  lured  >n  England  at 
I  ,H'if).»vVW.  ;  deduct  the  c.wl  tit  the  yam.  fiSSJjrjO/..  and  there  remain* 
th.  mm  of  I.SI.S.c'iO/  :  of  which,  prohibit.  I ,< »*).0U0t.  cunaisU  of 
wagea  to  the  »ork-p  xjplc. 


COUNCIL. 

lopods.)  In  Comparative  Anatomy,  the  cup-shaped  vas- 
cular productions  of  the  chorion  in  Ruminants,  serving 
the  office  of  a  placenta,  are  so  called. 

COTY'MFORM.  (Gr.  *•**>.«,  a  c*p.)  A  term 
used  in  describing  the  general  form  of  organs  to  denote  a 
rotate  figure  with  an  erect  limb. 

COUCH.  A  layer  or  heap  of  barley,  moistened  and 
prepared  for  malting  ;  also  the  name  of  that  part  of  the 
malting  floor  on  which  the  barley  is  spread  out. 

COUCHANT.  (Fr.)  In  Heraldry,  a  term  applied  to 
a  beast  when  represented  as  lying  on  the  ground. 

COU'CHING.  In  Agriculture,  clearing  land  from 
couch  grass  ( Triticum  repen$),  which  is  effected  by  first 
pulverising  It,  and  then,  in  very  dry  weather,  collecting 
the  couch  by  harrows,  or  by  a  horse  rake,  such  at  that 
u«ed  for  collecting  stubble,  and  which  to  applied  is  called 
a  couch  rake. 

Cou'ching.  One  of  the  operations  to  restore  vision 
In  cases  of  cataract :  it  consists  in  depressing  the  opaque 
lens,  so  as  to  remove  it  out  of  the  axis  of  vision. 

COUGH.  This  term  is  applied  to  a  spasmodic  action  of 
the  respiratory  organs,  occasioning  a  sonorous  expulsion 
of  air  from  the  lungs :  it  is  very  commonly  symptomatic 
of  other  affections  ;  and  some  nosologists  have  considered 
that  it  is  always  so,  and  never  idiopathic.  Many  cases  of 
cough  depend  upon  the  extension  of  catarrh  to  the  trachea 
and  bronchia*,  which  become  loaded  with  mucus  or  phlegm, 
the  efforts  to  expel  which  constitute  coughing.  Other* 
are  perhaps  referable  to  a  vitiated  secretion  ;  and  others 
to  Imperfect  action  of  the  absorbents,  by  which  the  natural 
mucous  secretion  remains  and  accumulates  in  the  air 
vessels,  and  by  evaporation  becomes  Inspissated  and  irri- 
tating ;  "thU  appears  to  lie  one  of  the  causes  of  the  dry 
cough  to  which  old  people  are  subject.  The  treatment 
of  catarrhal  cough  consists  in  allaying  irritation  by  de- 
mulcents, such  as  mucilaginous  drinks  and  loxenges, 
which,  acting  upon  the  glottis,  sympathetically  affect  the 
trachea  and  Its  ramifications :  amongst  these  extract  of 
liquorice,  and  lozenges  made  of  it  and  equal  parts  of  gum 
tragacanth,  are  very  effectual.  Stimulants  and  full  diet 
are  to  be  avoided,  and  inflammatory  symptoms  carefully 
guarded  against ;  for  these  arc  not  un frequently  brought 
on  by  the  violence  of  a  cough.  It  it  not  unfrequently 
necessary  to  call  in  the  aid  of  sedatives,  expectorants,  and 
aperient!.  Amongst  the  former  small  doses  of  Dover's 
powder,  or  of  equal  parts  of  it  and  extract  of  henbane, 
are  very  serviceable  ;  and  it  is  not  uncommon  to  observe 
a  troublesome  cough  disappear  after  a  brisk  dote  of  physic. 
An  emetic  will  also  sometimes  effect  its  cure  ;  to  that 
coughs  have  been  by  some  considered  at  symptomatic  of 
a  vitiated  ttate  of  stomach  and  bowels.  Where  a  cough 
periodically  returns  at  night,  and  is  not  inflammatory,  a 
dose  of  laudanum  sufficient  to  induce  sound  sleep  will 
often,  at  It  were,  break  the  habit  and  relieve  It.  Sedatives. 

with  stimulating  expectorants,  such  at  squills, 
ammoniacura,  benzoic  acid,  Re,  are  often  effectual  In 
relieving  the  coughs  of  old  age  ;  and  in  these,  and  what 
are  called  nervous  coughs,  much  relief  is  experienced  by 
administering  mild  opiates  in  the  form  of  lozenges,  to 
that  they  may  pass  gradually  over  the  neighbourhood  of 
the  affected  part.  In  consequence  of  the  slowness  with 
which  their  arc  dissolved  in  the  mouth  and  swallowed  : 
lozenges  of  sugar,  liquorice,  or  tragacanth,  with  about  two 
grains  of  extract  of  popples  in  each,  are  useful  in  such 
Where  coughs  are  symptomatic  of  inflammatory 
Re,  they  ~ 


citing  causes. 

COU'LTER  «  plough^) 


In  Agriculture,  an  Iron  blade  or  knife  inserted 
beam  of  a  plough,  for  the  purpose  of  cutting  the  ground 
ami  facilitating  the  separation  of  the  furrow-ilice  by  the 
ploughshare.  See  " 
COU'MARlN. 


ex 


COU'NCIU.  In  Church  History,  an  astembly  of  pre- 
lates and  other  spiritual  persons  for  the  regulation  of 
ecclesiastical  matters.    Such  councils  are  either  national, 

those  in  which  the  whole 
world  is  represented. 
_  of  points  of  universal 
Interest. 

The  Roman  Catholics  hold  that  the  decision  of  crcu- 
menic  or  general  councils  arc  infallible,  and  for  the  most 
part  allow  their  superiority  to  the  popes  themselves. 
This  superiority  was  first  asserted  at  the  Council  of  Pisa, 
in  whicn  the  two  reigning  anti-popes  were  deposed  ;  and 
confirmed  by  the  proceedings  of  those  of  Constance,  and 
Basil.  Since  that  time  the  popes  have  been  very  un- 
willing to  convene  a  general  council,  and  that  of  Trent 
is  the  only  one  that  has  assembled  in  later  timet. 

The  Protectants  allow  the  authority  of  general  councils 
in  matters  which  do  not  contradict  Scripture,  and  attach 
great  importance  to  the  four  first  councils  ;  via.  of  Nice, 
Constantinople  I.,  Fphcsus,  and  Chalcedon.  But  they 
maintain  that  a  general  council  can  only  be  called  by  a 
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COUNCIL,  PRIVY. 

u 


temporal  prince, 
RononuU  to  the  pope. 

Their  infallibility  they  strongly  deni 
reduce  that  assumption  to 


!.  What  in  the  proof  of 
church  at  all  ? 
2.  8 


strongly  denv. 
an  absurdity  by 
»f  infallibility  e: 


by  the 

and  appear  to 
asking  — 
existing  in  the 


apposing  it  to  e 
i  ha*  been  trulv 


exUt,  how  can  it  be  shown  that  the 


in  any  council  ?  Or, 
it  be  shown  that  the  infallibility  resides  In 
»'i±re  majority  rather  than  the  ralnoritj .  «  hen  a  difference 
of  opinion  prevails? 
COU'NCIL,  PRI'VY. 

In  Its  origin  it  , 

of  ml  nor  coimo  1 1    con  %  1  f»  t  i t\s  of 
by  the  king  himself  out  of  the  great 
of  the  kingdom.    The  latter  body  is  supposed  to 
>een  originally  composed  of  all  the 


of  Klc.II 


conipri^-d  nearly  all  the  prelates,  nobles,  and  banneret* 
of  the  kingdom,  "ctatdrcs  sages."  When  the  privy  council 


.'vr<JK/rrj««g«.' 
I  out  of  it  has  not  been  ascertained.  It  i 
rolls  of  parliament  as  the  permanent  or  continual 
I ;  and  as  its  powers  under  the  Plantagenet  kings 
t  rery  extensive,  so  parliament  exercised  considerable 
in  controlling  the  appointment  of  its  members, 
although  always  rested  in  the  crown  as  an  essential  pre- 
rogative. The  privy  council  under  these  sovereigns 
usually  consisted  of  the  five  great  officers  of  state,  the 
two  archbishops,  and  from  ten  to  fifteen  other  individuals, 
spiritual  or  temporal.  It  sat  continually  as  a  court,  both 
to  expedite  the  executive  part  of  the  administration,  and 
to  provide  equitable  relief  in  cases  submitted  to  it,  thus 
controlling  the  courts  of  common  law.  (See  Sir  F.  Pal- 
grare' s  Essay  on  tk»-  Original  Authority  qf  the  King's 
OmndL,  1(04  ;  and  the  Preface  to  the  Records  qf  the 
P.  C,  edited  by  Sir  H.  Nicolas.)  There  were  also 
i  -  t,1,.  Tudor*  c  nunnls  portions  of  the  privy  council, 
exercising  like  powers  in  various  ports  of  England.  The 

-t  .r.-A»iiu-  power  "i  parliament  on  tl  nc  hand,  and  the 

rvteuded  equitable  jurisdiction  of  the  lord  chancellor  on 
the  other,  gradually  encroached  upon  the  ancient  dignity 
and  importance  ofboth  the  councils.  The  decline  in  power 
"One privy  council  wo*,  however,  extremely  gradual.  The 
Star  chamber  and  Court  of  Requests,  dissolved  In  the 
reign  of  Charles  I.,  were  both  committees  of  the  privy 
council.  By  stat.  16  C.  1.  its  direct  jurisdiction  in  Eng- 
land in  civil  cats  was  taken  an  ay. 

Privy  councillors  are  made  by  the  king's  nomination, 
without  patent  or  grant.  Their  number,  having  greatly 
rr.orea.MTi  under  the  Tudor  prince*,  was  restricted  by 
Charles  II.  to  thirty ;  but  soon  became  indefinite  again, 
and  has  so  continued.  But  no  privy  councillors  attend 
except  such  as  ore  specially  summoned.  The  privy 
council  continues  in  office  six  months  after  the  demise 
<•(  the  crown,  unless  sooner  dissolved  by  the  successor. 
The  separation  of  the  functions  of  the  privy  council 
from  the  more  important  political  duties  of  the  cabinet 
council  seems  to  have  been  chiefly  effected  In  the  reign 
of  W.  111. 

The  jurisdiction  of  the  privy  council  is  of  several  sorts : 
1.  The  king  in  council  may  itsue  proclamations  binding 
on  the  subject,  if  consonant  to  the  laws  of  the  land.  lie 
Iwnes  also  orders  in  council  for  the  temporary  regulation 
various  inattei  -  r.  lating  to  trade  and  international  in- 
tercourse. 2.  The  privy  council  has  power  to  Inquire 
into  offences  against  government,  and  commit  offenders 
to  take  their  trial  according  to  law.  3.  Appellate  juris- 
in  the  Last  resort  from  all  his  Majesty  s  dominions. 
Great  Britain  and  Ireland,  is  rested  in  the  privy 
By  3  tit  4  W.  4.  c.  41.  a  judicial  committee  of 
council  is  constituted,  to  which  arc  entrusted 
appeals  from  the  prixe  and  admiralty  courts,  aitd  courts  in 
ti.  •  j.Utit.Vion*  abroad,  and  all  other  appeals  which  might 
before  have  come  before  the  king  in  council.  The  judicial 


COU'NCIL  OF  STATE.  A  political  and  judicial 
body  of  very  indefinite  powers  In  the  French  monarchy, 
hrth  before  and  since  the  Revolution. 

COU'NSELLOR.  (Lat.  consular!  us.)  In  I,aw,  a 
person  retained  by  a  client  to  plead  his  cause,  who  is  also 
said  to  be  of  counsel  for  him.  For  the  regulations  by 
which  the  admission  to  practise  as  a  counsellor  is  re* 
stricted  in  England,  see  Barrister. 

COUNT.  ( I-iL  comet,  a  companion;  or  according 
to  a  fanciful  conjecture  of  some  etymologists,  from  co- 
raedere,  to  eat  with,  because  the  holders  of  this  dignity 
had  the  privilege  of  dining  with  the  emperor.)  A  title  of 
dignity  m  most  of  the  continental  states  of  Europe,  equi- 
valent in  rank  to  the  British  earl  and  the  German  gnif. 
"title  has* 
X»3 


COUNTY. 

who  is  said  by  Dion  Cosslus  to  have  thns  designated  all 
'the  officers  of  his  household.  Under  the  Lower  Empire 
and  the  first  two  races  of  the  Frank  kings,  this  title  of 
count  was  given  to  officers  of  various  degrees,  and  was  at 
first  attached  to  the  office,  and  not  to  the  person  ;  but  in 
the  progress  of  time,  when  feudalism  had  introduced  in- 
heritance instead  of  election  as  a  fixed  rule  In  succession, 
it  I H-came  subject  to  the  same  law  as  the  higher  titles  of 
kings  and  dukes,  and  conferred  hereditary  privileges  on 
its  possessor.  {See  FttWAUsM.)  The  terra  count  has  in 
most  of  the  states  where  it  is  in  use  degenerated  into  a 
title,  to  which  no  political  importance  is 


"  In  the  Papal  states  it  may  be  bought  for  no  considerable 
sum,  and  In  roost  of  the  German  slates  the  sovereign  may 
confer  it  as  a  mark  of  honour  or  e-teem."    Though  the 


title  count  has  never  been  introduced  into  Britain,  the 
wives  of  earls  have  from  the  earliest  period  of  its  history 

tes^  ( For^furthcr  information 

In  Law.   See  Declaration. 
COU'NTEREOHT.    (Fr.  contre,  against,  and  fort, 
strong.)   In  Architecture,  a  buttress  or  pier  built  against 
and  at  right  angles  to  a  wall  to  strengthen  It. 

COU'NTERGUARDS,   In  Fortification,  are 
ramparts  with  parapets  and  ditches,  to  cover 
of  the  body  of  a  place.    They  are  generally  ma 
the  bastions,  sometimes  before  the  ravelins* 

COU'NTERMARK.  In  Numismatics,  a  stamp  fre- 
quently seen  on  ancient  coins,  often  obliterating  a  large 
port  of  the  impression.  The  countermark  is  generally  a 
figure  or  inscription;  and  some  antiquaries  have  considered 
that  their  use  was  to  augment  the  value  of  the  money ; 
others,  that  it  was  only  struck  on  money  token  from  an 
enemy. 

COUNTERPART.  In  Low,  when  the  parts  of  on 
indenture  are  interchangeably  executed  by  the  several 
parties,  that  part  which  is  executed  by  the  grantor  is 
termed  the  original,  and  the  rest  are  counterparts.  If 
each  port  is  signed  by  oil  parties,  they  are  duplicate 
originals. 

COU'NTERPOINT.  (It.  contropunto.)  In  Music,  a 
composition  of  several  parts.  The  name  originated  In 
the  circumstance  of  the  notes  being  formerly  placed  one 
against  or  over  the  other,  and  without  any  stems. 

COU'NTERPROOF.  In  Engraving,  an  impres- 
sion obtained  from  another  impression  while  it  is  yet 
wet  from  a  copper  plate,  in  which  the  design  Is  in  the 
same  direction  as  in  the  plate  itself.  They  are  made 
chiefly  for  investigating  the  state  of  a  plate ;  and  of  some 
prints  the  count erproofs  are  more  valuable  than  the  prints, 
where  the  drawing  from  the  picture  has  not  been  re- 
versed on  the  copper. 

COU'NTERSCARP.  In  Fortification,  the  slope  or 
talus  of  the  exterior  side  of  the  ditch,  towards  the 
country.  The  interior  slope  is  called 
times  the  whole  covert  way,  with  its 
are  termed  counterscarp. 

COUNTERSIGN.  In  Diplomatics,  the  signature  of 
a  public  officer  to  the  charter  of  a  king,  prelate,  Ac.  by 
way  of  certificate.  "  ObtuUt,"  "  recognovlt,"  "  relegit  et 
subscripsit,"  ore  common  additions,  in  charters  of  the 
middle  ages,  to  the  name  of  the  countersigner. 

COU'NTER-TE'NOR.   In  Music,   fre  Tenor. 

COU'NTY.   A  county  is  In  England  that  district  or 
territory  which  was  anciently  subject  to  the  government 
of  an  earl  or  ealdorman,  from  whose  Latin  title 
the  term  is  derived.    The  Saxon  word  corresponding  to 
county  was  shire,  meaning  division,  which  is 
not  applied  to 
sovereignties  ; 


The  division  of  the  kingdom  Into  counties,  which,  in 
common  with  many  other  of  our  earlier  institutions,  is 
commonly  attributed  to  Alfred,  though  it  was  probably 
of  a  date  far  anterior,  was  in  ancient  times  chiefly  of  use 
in  marking  the  limits  of  different  jurisdictions.    To  each 


county  belonged  a  county  court,  which  it  was  the  duty  of 
the  thanes  and  other  freeholders  to  attend  and  do  suits 
at,  though  it  seems  the  thanes  only  took  port  in  tho  ad- 
ministration of  justice.  Such  court  was  originally  held 
by  the  earl  and  bishop,  the  latter  assisting  in  respect  of 
the  ecclesiastical  jurisdiction  belonging  to  the  court ;  or 
in  their  absence  by  the  sheriff,  upon  whom  the  right  to 
preside  in  the  county  court,  either  in  person  or  by  deputy, 
as  well  as  the  other  civil  functions  of  the  earl,  hove  long 
since  devolved.  Considered  In  its  judicial  character, 
the  county  court  was  the  great  court  baron  or  civil 
court  of  the  county,  and  was  originally  competent  to 
the  trial  of  almost  all  civil  actions  arising  within  such 
county.  The  criminal  jurisdiction  belonging  to  the 
county,  which  is  now  vested  in  the  magistrates  at 
quarter  sessions,  was  anciently  exercised  by  the  sheriff 
I  in  his  tourn  (see  title  Tourn).  The  boundaries  of  a 
county  serve  also  to  mark  tho  limits  of  the  jurisdiction, 
both  civil  and  criminal,  which  other  courts  or  judges  ex- 
ercise within  each  county  severally  by  commission  from 
the  crown  (see  Vknui)  ;  and  within  which  " 

i  u  a 
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COUNTY  COURT. 

confined  the  ministerial  function*  of  the  sheriff  as  ex- 
ecutor of  the  writs  awarded  by  either  of  the  great  courts. 

The  division  into  counties  is  also  for  some  purposes, 
particularly  that  of  representation  in  parliament,  political; 
and  it  is  in  the  county  court  that  the  election  of  members 
of  parliament  takes  place,  and  that  other  political  acts  of 
the  men  of  the  county  are  done  ;  for  count}*  meetings  con- 
vened nod  presided  over  by  the  sheriff  are,  properly 
speaking,  holdings  of  the  county  court.  What  has  been 
■aid  of  counties  in  England  applies  without  qualification, 
save  as  to  the  time  of  the  Institution;  to  Wales,  and,  with 
very  little  qualification,  to  Ireland  and  Scotland  ;  the 
most  important  point  of  difference  being  the  greater  ex- 
tent of  the  jurisdiction  and  power  of  the  sheriff  in  the 
latter  country.  There  are  in  England  40  counties,  in 
Wale*  12.  in  Scotland  32,  and  In  Ireland  32. 

A  County  Palatine,  of  which  description  there  are  now 
two  in  England,  viz.  Durham  and  I^ancaster,  is  a  county  in 
which  all  jura  regalia,  i.  e.  the  whole  rights  of  sovereignty 
In  judicial  matters,  belonged  to  the  earl  of  such  county  ; 
but  these  privileges  are  now  reduced  to  the  possession  of 
courts  of  their  own,  corresponding  in  number  and  juris- 
diction to  the  King's  courts  at  Westminster,  whose  ju- 
risdiction is  not  excluded  by  theirs,  and  whose  writs  may 
be  so  framed  as  to  run  within  the  limits  of  the  county 
palatine. 

COU'NTY  COURT.  The  County  Court  properly  so 
called  Is  a  court  baron,  not  of  record,  for  civil  causes, 
held  by  the  sheriff  In  each  county.  This  court  can  only 
hold  pleas  where  the  debt  or  damage  Is  under  40*.,  except 
by  virtue  of  the  writ  called  of  Justiciet,  which  Is  a  special 
precept  to  the  sheriff  to  do  justice  between  parties  in  the 
incr  as  it  might  be  done  in  the  courts  of  West- 
Causes  are  removed  out  of  this  into  the  higher 
by  writ  of  recordari.  (For  the  extension  of  the 
of  the  sheriff  by  statute  to  try  personal  actions 
,  sec  SiiEmirr  ;  Head's  County  Court s  ; 


Greenwood  on  Courts ,  IV at  son' I  Shertfh.) 
COUNTY  RATE.    See  ~ 


Rate. 

COU'PLED  COLUMNS.    In  Architecture. 

•put.    See  Ar  ko*ystylo*. 
COU'PLING  1JOX.  A  strong  iron  cylinder,  by  which 


COURIERS.  (Fr.  courlr.  to  run.)  A  name  given  in 
ordinary  language  to  the  bearers  of  public  despatches  or 
private  Intelligence  by  express.  The  Institution  of  per- 
sons to  convey  intelligence  with  celerity  and  regularity  is 
coeval  with  the  earliest  history  of  civilized  nations.  By 
the  Persian!  they  were  styled  myy  <*.>*,  by  the  Greeks 
•fuss*) and  by  the  Koiuans  cursoret  ;  and  the  duties 
of  the  ancient  couriers  seem  to  have  been  wholly  analo- 
gous to  those  of  the  moderns,  and  were  performed  chiefly 
on  horseback ;  though  the  original  derivation  of  the  name 
would  lead  to  an  opposite  supposition.  In  the  middle 
ages  couriers  were  known  by  the  appellation  trottarii,  or 
trotteri;  and  hence  perhaps  originated  the  English  term 
running  Joottnen,  of  whom  history  makes  mention  in  the 
17th  and  18th  centuries. 

COURSE.  (Lat.  cursus.)  In  Architecture,  a  con- 
tinued level  range  of  stones  or  bricks  of  the  same  height 
throughout  the  face  or  faces  of  a  building.   See  Bonn. 

COURSE  OF  CROPS.  The  rotation  or  succession 
in  which  crops  follow  one  another,  in  a  prescribed  course 
of  cropping.  The  rule  is  to  follow  a  crop  grown  for  its 
seeds  or  roots  by  one  grown  lor  its  leaves  or  stems. 

COU'RSERS,  Cursoret.  <l.at.  curro.  /  run.)  An  order 
of  birds,  including  t)io->e  which  are  disabled  from  flight  by 
the  restricted  development  of  the  wings,  but  which  pos- 
sess superior  powers  of  running  from  the  compensating 
size  and  strength  of  the  legs :  the  ostrich,  rhea, 
emeu,  and  apteryx  are  examples  of  this  order. 
COU'RHES.  " 


sails,  as  the  foresail 
and  mainsail. 

COU'RTESY.  (Fr.  courtolsie,  Ital.  cottesla.)  It 
was  at  the  courts  of  princes  and  great  feudatories  that  the 
minstrels  and  troubadours  of  the  middle  axes  especially 
delighted  to  exercise  their  art ;  and  it  was  there,  also, 
that  the  peculiarities  of  chivalrous  life  and  manners  were 
chiefly  exhibited.  Hence  courtesy  was  a  general  term, 
expressive  of  all  (he  elegance  ami  refinement  which  the 
society  of  those  times  had  attained  ;  in  fact,  it  was  syno- 
nymous with  all  the  gentler  parts  of  chivalry  itself:  and 
it  is  m  this  sense  that  it  it  used  both  by  the  early  trnu- 
vcTes  and  romancers,  and  also  by  poets  of  a  later  age,  when 
affecting  the  use  of  chivalrous  language,  as  in  the  first 
lines  of  the  great  poem  of  Arioslo :  - 
• 

Le  deem*,  I  cavalier,  I'  arm*,  pl(  aroori, 
*Le  cvrtttit,  1'atulaci  ItnptTM'  i"  canto. 

The  transition  from  this  wider  meaning  to  that  in  which 
it  is  now  employed  is  obvious  enough.  It  may  lie  suffi- 
cient to  refer  to  the  very  ingenious  theories  ofSignor  Ilos- 
setti  respecting  the  secret  meaning  attached  to  this  (among 
other)  words  of  frequent  occurrence  in  the  poems  of  the 
Italian  canzonicri  of  the  thirteenth  and  fourteenth  cen- 
turies. (Inferno  di  Dante,  1927,  vol.  11.  p.  43n,  Ac.) 


HAM- 


COURTS,  SUPERIOR. 

COURT  PLASTER.  Black  silk  varnished  over  « ith 
a  solution  of  isinglass,  which  is  often  perfumed  with 

licnzoin. 

COURTS  OF  JUSTICE,  are  divided  by  the  rules 
of  English  law  into  courts  of  record  and  not  of  record. 
The  former  have  power  to  make  up  their  acta  and  ju- 
dicial proceedings  In  the  form  technically  called  a  rtrcttrti, 
as  evidence  of  their  judgment.  All  courts  having  power 
to  fine  or  imprison  are  said  to  be  impliedly  court*  of 
record  ;  but  this  seems  questionable. 

The  courts  termed  Superior  are  divided  into  those  of 
Law,  Equity,  Ecclesiastical,  Maritime,  Prize  or  Inter- 
national, and  Courts  of  Appeal  and  Error.   They  are,  

Three  Superior  Courts  of  Common  Law  (tee  Col  bts, 
Superior),  being  — 

1.  The  Court  of  King's  Bench.   See  Kino's  Bench. 
8.  The  Court  of  Common  F" 
Pleas. 

3.  The  Court  of  Exchequer.   See  Exciikqi 

Four  Superior  Courts  of  Equity  (tee 
being  — 

4.  The  High  Court  of  Chancery. 
f».  The  Rolls  Court. 

5.  The  Vice-Chancellor's  Court. 

7.  The  Equity  side  of  the  Court  of  K 

8.  The  Ecclesiastical  Courts.  See 

Courts. 

9.  The  Court  of  Admiralty.  See 

10.  The  Prize  Court,   it*  Admiralty. 

11.  The  Courts  or  Bankruptcy,   Set  Bah 

The  Courts  of  Error  and  Appeal  are  — 

12.  The  Exchequer  Chamber,  from  the 

Common  Law  Courts.  See  Excufcqi'Ea 

BSB. 

13.  The  Privy  Council,  and  Judicial  Committee  of 

the  Privy  Council,  which  are  Courts  of  Appeal 
from  the  Ecclesiastical  Courts.  Admiralty, 
also  from  the  decisions  of 
Judicatures. 

14.  The  High  Court  of  Parliament.    See  Parlia- 

ment. 

Inferior  Courts  arc  numerous,  both  of  record  and  not 
of  record ;  being  for  the  most  part  local  jurisdictions 
of  very  various  extent  and  authority.  To  these  belong 
the  Courts  of  Conscience  and  Requests,  Courts  Ikron 
Hundred  Courts,  Borough  Courts,  and  County  Courts,  in 
which  the  sheriff  presides. 

COURTS,  SUPERIOR.  Thethree  ruperior  common 
law  courts  of  England  are  the  Court  of  King's  Bench, 
of  Common  Plea*,  and  of  the  Exchequer.  For  the  origin 
and  history  of  each  court,  and  its  peculiar  jurisdiction 
see  those  separate  heads. 

For  several  centuries,  by  means  of  variou 
fiction*,  these  three  courts  have  exercised  a 
jurisdiction  in  all  personal  actions  (see  Actions);  and  the 
practice  of  all  three  is.  in  materia]  points,  the  same.  They 
sit,  during  term,  at  Westminster.  The  different  branched 
of  jurisdiction  of  the  three  superior  courts  are.  I.  That 
of  the  full  court  In  bane,  during  term  only,  when  four 
judges  sit  together  in  each  ;  2.  Of  the  Practice  or  Ball 
Court  (created  by  the  I  W.  4.  c.  70.  «.  1.,  which  as  vet  has 
been  brought  Into  operation  In  the  King's  Bench  only,  |n 
which  a  single  judge  disposes  of  some  less  important 
matters  of  business)  ;  3.  Of  a  single  judge  at  chamber*, 
where  also  points  of  minor  importance  in  the  conduct  of  a 
cause  are  decided  and  directions  given  ;  4.  Of  the  master 
or  prothonotaries,  officers  to  whom  various  matters  ..f 
fact,  as  computations,  \c..  are  referred  ;  ft.  Of  the  ju<l*re 
at  Nisi  Prius  and  on  the  circuit,  for  the  trial  of  issues 
in  fart;  6.  Of  the. sheriff  In  each  county,  who  may  he 
considered  a*  an  officer  of  the  superior  courts  for  the 
purpose  of  trying  Issues  directed  to  him  under  3  \-  4  W.  4 . 
c.  42. 

The  course  of  proceeding  in  the  superior  courts  Is 
either  formal  or  summary.    Formal  proceeding,  in  per- 
sonal actions,  is  the  regular  course  of  a  trial,  whether  the 
issue,  or  question  tried,  lie  one  of  fart  or  law.  The 
party  complaining,  or  plaintiff,  haviiig  brought  the  de- 
fendant Into  court  In  person,  or  constructively,  by  pre- 
li  mi  nary  proiett,  entitles  his  declaration,  or  tlie  form  of 
statement  of  his  grievance  (tee  Pleading),  as  of  one*  of 
the  three  courts,  the  same  In  which  the  writ  for  com- 
mencement of  the  action  is  said  to  be  returnable .  The 
defendant  then  pleads  ;  and  all  the  subsequent  pleadings, 
or  preparatory  statements  In  writing,  are  entitled  of  the 
same  court :  in  which  also  the  record,  or  |>archmcut 
roll  containing  the  authentic  entry  of  the  whole  pro- 
ceeding, Is  made  up.    The  question  eventually  raised 
between  the  parties  will  turn  out  to  be  either  of  law,  or 
of  fact.    The  former,  beinjt  raised  on  what  is  termed  a 
demurrer  (see  Pleading),  is  argued  at  Westminster 
be fbrt  the  full  court,  and  the  judgment  in  law  is  con- 
clusive of  the  issue.  If  the  question  be  of  fact,  it  must  be 
tried  by  a  jury.  If  the  pleadings  are  dated  at  London  or  in 
Middlesex,  as  in  local  actions  they  miist  be  if  the  question 
ariic  in  those  districts,  and  as  in  transitory  actions  they 
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in  all  cases  (tec  Pleading),  the  jury  will  be 
accordingly,  and  the  case  tried  before  a  judge 
1  court  in  which  the  action  is  brought,  at  wii  prtus 
(  m-v  that  head ),  cither  during  term  or  in  the  sittings  after 
term.  If,  on  the  other  hand,  the  date,  or  venue,  as  it  is 
termed,  be  in  any  other  county,  the  parties  proceed  to 
trial  at  the  assises  (the  plain  till'  bringing  down  the  record 
Westminster,  by  which  means  it  Is  in  his  option  to 
'  to  trial  or  not).  In  this  case  a  jury  is  summoned 
before  the  judges  of  assise,  by  virtue  of 
their  commission  of  oyer  and  terminer.  In  some  special 
cases,  trial  at  bar  is  granted  on  application  ;  in  which  case 
the  cause  is  tried  by  a  jury  before  the  full  court,  at  such 
time  aa  the  court  may  fix  for  convenience.  If  a  party 
bimselt  to  have  grounds  for  being  dissatisfied 
" ;  of  a  trial,  as,  that  the  judge  has  summed 
to  the  jury,  or  that  material 
rejected,  he  may  move  the 
for  a  new  trial,  or  to  set  aside  the 
verdict,  according  to  the  circumstances  of  the  case  ;  and 
such  motion  is  made  before  the  full  court  in  term.  On 
the  issue  of  the  trial  judgment  is  awarded,  declaring  that 

has  not,  entitled  himself  to  the 
i ;  and  costs  are  given  with  the  judgment ; 
e  successful  party  may  sue  out  execution, 
unless  there  be  an  appeal  by  writ  of  error,  which  only 


for  contempt  of  court).  By  these  means 
thr  courts  have  extensive  authority  to  give  directions  and 
enforce  conditions  during  the  progress  of  a  suit.  Among 
summary  proceedings  may  also  be  enumerated  the  leave 
given,  on  motion,  to  amend  various  formal  defects  in 
pleadings. 

COU  KT  BARON.  A  Court  Baron,  so  called  cither  from 
the  lord  or  baron  who  presided  over  it,  or  from  the  freemen, 
in  ancient  times  also  called  barom,  who  were  its  suitors 
and  judges,  was  a  court,  having  its  origin  apparently  in 
notions  of  a  patriarchal  jurisdiction,  properly  and  in 
the  nrat  Instance  incident  to  every  manor,  in  which  it 
was  held  by  the  lord  of  the  manor  or  his  steward,  who, 
assisted  by  the  freeholders  of  the  manor,  there  decided 
on  the  purely  civil  controversies  which  arose  between 
them.  A  court  baron  also  belonged  to  every  hundred 
and  county  (see  those  titles) ;  and  in  man)  rase*  alvi  to 
particular  franchises  or  lordships,  which  might  include 
several  manors.  Courts  baron,  from  the  inferiority  of 
their  judges,  and  from  the  defects  of  their  jurisdiction, 
which  a  party  might  defeat  by  removal  of  the  cause  to  a 
higher  tribunal,  nave  long  fallen  into  disuse  :  except  in 
manors  of  ancient  demesne,  where  the  jurisdiction  was, 
and  in  some  respect  still  is,  in  the  first  instance  exclusive, 
the  lord  of  such  manors  having  once  been  the  king  ;  and 
except  in  manors  containing  land  of  copyhold  or  cus- 
tomary tenure.    Sec  Copyhold. 

COURT-MARTIAL.  A  court  for  trying  and  pu 
nlshing  the  military  offences  of  officers  and  soldiers. 
Courts-martial,  in  our  law,  are  bound  by  the  same 
mies  and  principles  of  evidence  as  courts  of  law. 
Their  jurisdiction  is  conferred  by  the  Mutiny  Act  (1 
W.  as  M.),  which  is  annually  renewed.  The  crimes 
cognizable  by  them  are  designated  by  the  Mutiny 
A.  :  .x:t<i  \rti.  V-  of  War.  Tin'  )•<  r-nn»  halite  to  martial 
law  are  officers,  soldiers,  and  persons  serving  with 
the  army  in  the  field ;  and  receiving  pay  as  a  soldier 
subjects  the  receiver  to  it ;  but  officers  on  half-pay  are 
not  liable.  The  judgments  of  courts-martial  are  open  to 
the  disapprobation  of  the  king  or  his  commanders-in- 
chief;  and  are  likewise  liable  to  reversal  by  the  Court 
of  Kinsr's  Bench.  The  acts  of  a  court-martial,  like  those 
of  other  courts  instituted  by  statute  with  particular 
powers,  may  become  the  subject  of  application  to  the 
courts  at  Westminster  for  a  prohibition.  Naval  court s- 
martial  have  their  juriMliction  defined  by  the  thirty-six 
articles  of  war,  embodied  in  22  G.  1.  c.  23.  and  19  G.  3. 
c.  17.,  and  are  composed  of  admirals,  captains,  and  com- 
mander*. (  See  M"  Arthur  oh  Court*  Martial:  Kennedy 
on  C.  M.;  James.  Collection  of  Proceedings  qfC.M.  1820 ; 
Twtlrr  on  Military  Law.) 

COU'SSINET.  (Fr.  a  eusHon..)  In  Architecture, 
the  crowning  stone  of  a  pier,  or  that  which  lies  on  the 
capital  of  the  impost  and  under  the  sweep.  Its  bed  is 
level  below  and  Inclined  above,  receiving  the  first  rise 
or  tpring  of  the  arch  or  vault.  This  word  is  also  used 
for  the  ornament  In  the  Ionic  capital,  between  the  abacus 

round,  which  serves  to  form  the 
I  is  thus  called  because  Its  appearance  la  that 

"'it,  and  bound  with  a 


COVENANTERS. 

synonymous  with  harbour:  the  word  cove  being  generally, 
though  not  always,  used  when  the  indentation  on  the  coast 
Is  too  shallow  or  narrow  to  admit  first-class  vessels. 

CO* VEN ANT.  In  History,  the  famous  bond  of  as- 
sociation adopted  by  the  Scottish  Presbyterians  in  1638. 
It  was  framed  on  the  model  of  a  similar  declaration, 
which  had  been  twice  solemnly  subscribed  in  the  early 
period  of  the  Reformation  :  but  in  mure  violent  language, 
and  with  more  specific  obligation  to  support  the  kirk, 
together  with  a  prohibition  and  abjuration  of  the  Anglican 
liturgy  and  articles.  The  founders  of  the  Solemn  League 
and  Covenant  were  Alexander  Henderson,  leader  of  the 
clergy,  and  Archibald  Johnston  of  Wariston.  an  advocate. 
(See  Laing's  History  of  Scotland,  vol.  lit.)  A  new  re- 
ligious covenant  between  the  two  kingdoms  was  framed 
in  1643,  and  taken  by  the  English  House  of  Commons 
and  assembly  of  divines  at  Westminster.  Charles  II. 
subscribed  the  Scottish  covenant  on  his  coronation  in 
1G51  ;  but  on  his  restoration  It  was  declared  null  by  act 
of  parliament,  and  burned  by  the  common  hangman  It 
formed,  however.!' 
discontented  party,  or  I 
in  the  rebellions  of  his  i 

Covenant.  In 
by  God  to  man  upon  cei 
distinctions  of  which  are 


and  New  Covenant 
tain  temporal  or  spiritual 


Covenant.  In  Law,  Is  an 
do  or  to  omit  a  direct  act.  Covenants  are  of  many  dif- 
ferent species,  as,  in  fact  and  in  law,  implied  and  express, 
Ac. ;  and,  according  to  their  subject  matter,  or  express 
stipulation,  they  are  binding  respectively  on  the  heirs, 
executors,  and  assigns,  or  executors  and  assigns  only, 
of  the  covenantor. 

Covenant  Is  also  a  form  of  action,  which  lies  where 
a  party  claims  damages  for  breach  of  a  covenant  or  con- 
tract under  seal. 

COVENA'NTERS.  The  great  body  of  the  Scottish 
people,  at  the  era  of  the  Reformation,  adopted  the  prcs- 
bvterian  faith  and  polity  as  established  by  Calvin  at 
Geneva,  and  as  introduced  Into  Scotland  by  Knox,  and 
recommended  and  enforced  by  bis  eloquence.    As  pres- 

bytcriauistn   was  thin  closely    a**o<  iated  in  their  minds 

with  their  deliverance  from  what  they  regarded  as  the 
degrading  authority  of  popery,  the  people  of  Scotland 
have  ever  been  distinguished  for  their  cordial  and  un- 
flinching adherence  to  this  new  faith.  But  though  it 
was  the  object  of  public  veneration,  it  never  succeeded  in 
gaining  permanently  either  the  affection  or  countenance 
of  the  court.  On  the  contrary,  the  successive  monarchs 
by  whom  Scotland  was  governed  from  the  Keformation 
In  l.V5()  till  the  final  establishment  of  presbytery  as  the 
national  church  in  1690,  regarded  It  with  disfavour,  and 
did  all  in  their  power,  either  by  open  persecution,  or  by 
private  intrigue.  (•>  undermine  ami  destroy  it  The)  re 
garded  It,  being  a  republican  hierarchy,  as  incompatible 
with  royal  authority  ;  and  James  V  I.  declared  that  "presby- 
tery and  monarchy  could  no  more  agree  than  God  and  the 
devil."  But  though,  owing  to  royal  favour,  episcopacy, 
or  "  black  prelacy,"  as  it  was  contemptuously  called  by 
the  presbyterlans,  occasionally  predominated.  It  was  as 
often  superseded  by  presbytery.  The  latter,  after  having 
been  for  some  time  displaced  by  prelacy,  gained  the  su- 
periority In  lfiOi;  from  which  time  till  1606  it  was  es- 
tablished as  the  national  religion.  At  this  latter  period, 
however,  episcopacy  obtained  the  mastery,  which  It  en- 
joyed for  upwards  of  thirty  years.  But  though  this  polity, 
being  favoured  by  the  influence  of  the  court,  so  long 
maintained  the  ascendency,  it  continued  as  obnoxious  as 
ever  to  the  great  body  of  the  Scottish  people.  Indeed, 
so  obnoxious  was  It  known  to  be,  that,  though  eplscoj»acy 
legally  prevailed,  it  was  thought  prudent  for  some  time 
nominally  and  formally  to  rule  the  church  by  means  of 
the  ecclesiastical  judicatories  peculiar  to  presbytery.  But 
the  people  were  not  so  easily  deceived ;  nor  could  any 
consideration  induce  them  either  to  forego  the  eccle- 
siastical polity  which  was  so  dear  to  them,  or  look  on  its 
rival  with  the  least  degree  of  toleration  or  favour.  Slat- 
tent  at  length  came  to  a  crisis  on  this  subject.  Charles  I. 
having  Introduced  that  arbitrary  judicatory  in  matters 
religious  and  ecclesiastical,  the  High  Commission  Court, 
and  having  attempted  to  introduce  the  Book  of 
and  the  Liturgy  or  Service  Book,  the  public  voice 
aroused,  and  public  indignation  was  generally  and  un- 
equivocally expressed,  particularly  in  Edinburgh,  where 
a  very  serious  tumult  took  place  (July,  1637)  on  a  Sun- 
day, on  occasion  of  an  attempt  being  made  (according  to 
royal  proclamation )  to  read  the  liturgy  In  the  church  of 
St.  Giles.  Supplications  against  the  liturgy  issued  from 
almost  every  quarter  of  the  country,  from  all  classes  of 
the  people,  and  from  the  great  majority  of  municipal 
corporations,  and  were  carried  by  the  principal  men  of 
the  kingdom  to  be  presented  to  the  privy  council.  These 
supplications  were  not  attended  with  the  success  which 
it  was  hoped  they  would  have  experienced.    But  the 
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s  npplicants  or  tbc  public  were  not  to  be  driven  from  the  ir 

fmrpose.  The  supplicant*,  who  had  flocked  to  Edinburgh 
n  great  number*,  could  not  long  remain  there.  But  the 
ni'^t  effectual  meani  were  adopted  to  keep  up  an  or- 
ganized opposition  to  the  royal  procedure  in  this  matter. 
Four  tablet,  a*  they  were  called,  were  formed.  One 
table  consisted  of  nobility,  another  of  gentry,  a  third  of 
clergymen,  a  fourth  of  burgesses ;  thus  representing  all 
ranks  and  classes  of  the  people.  There  was  also  a  ge- 
neral  table,  composed  of  representatives  from  the  four 
subordinate  tables,  which  received  suggestions  from  these, 
and  decided  on  what  steps  it  was  necessary  to  adopt. 
One  of  the  first  acts  they  passed  was  the  production  of 
the  Covenant :  and  hence  all  those  who  cither  then  or 
afterwards  subscribed  it  or  gave  In  their  adherence  to  it, 
were  denominated  Covenanters.  (Bait/ie's  Letters,  1. 
passim  ;  f.amg't  Hist,  of  Scotland,  Hi. ;  Cook's  Hist,  of 
the  Church,  Hi. :  Acts  of  General  Assembly.) 

The  origin  of  the  Covenant  in  Scotland  may  be  traced 
to  the  deformation,  during  the  progress  of  which  it  was 
renewed  several  times  ;  and  it  evidently  had  a  reference 
to  the  covenants  so  frequently  adopted  by  the  children  of 
Israel,  and  by  which  they  bound  themselves  to  adhere  to 
that  religion  which  the  A 
them. 

The  Covenant  to  which  we  at  present  more  imme- 
diately refer,  is  in  many  respects  a  renewal  of  the  Covenant 
which  was  subscribed  In  the  year  15H0,  1681,  and  1MK), 
but  so  modified  and  enlarged  as  to  embrace  the  circum- 
stances under  which  the  church  was  placed  at  the  in- 
teresting crisis  under  review.  It  inveighed  not  merely 
against  popery,  as  the  former  Covenant  had  done,  but 
"  against  the  danger  of  the  true  reformed  religion  (that 
is,  the  presbyterlan  faith  and  polity  as  established  in  ltf.fi), 
of  the  king's  honour,  and  of  the  pubUc  peace  of  the  king- 
dom, by  the  manifold  innovations  and  evils"  so  generally 
prevalent.  The  subscribers  also  profess,  and  "  before 
Cod.  his  angels,  and  the  world,  solemnly  declare,  that, 
with  their  whole  heart,  they  agree  and  resolve  alt  the  days 
of  their  life  constantly  to  adhere  unto  and  to  defend  the 
foresaid  true  religion. "  "  We  promise  and  swear,"  to 
use  their  own  words,  "  by  the  great  name  of  the  Ix>rd 
our  God,  to  continue  in  the  profession  and  obedience  of 
the  foresaid  religion ;  and  that  we  shall  defend  the  same, 
and  resist  all  these  contrary  errors  and  corruptions,  ac- 
cording to  our  vocation,  and  to  the  uttermost  of  that 
power  that  God  hath  put  in  our  hands,  all  the  days  of 
our  Ufa."  (  Vide  the  National  Covenant  appended  to  the 
Westminster  Confession  of  Faith,  p.  4*3.  edit.  181*.) 

These  expressions,  however  unequivocal  or  strong,  are 
not  more  energetic  than  others  in  the  same  document. 
They  showed  that  the  persons  by  whom  they  were  ut- 
tered were  in  earnest,  and  that  nothing  could  satisfy  them 
but  the  abolition  of  the  High  Commission  Court,  and  the 
m  of  the  canons  and  liturgy  ;  in  other  words,  the 
>  unconditional  abrogation  of  prelacy.  They  In- 
on  the  questions  that  existed  between 
j  king  being  Immediately  submitted  to  a 
Assembly  of  the  Kirk,  and  to  parliament. 

Meanwhile  the  tables  Invited  all  the  supplicants  to  re- 
pair from  the  country  to  attend  a  solemn  meeting,  which 
was  to  be  held  in  Edinburgh  in  honour  of  the  Covenant 
The  supplicants  having  obeyed  the  summons,  the  Cove- 
nant (1st  March.  163*0  was  solemnly  subscribed  and 
sworn,  amid  prayers  and  with  uplifted  hands,  by  the  no- 
bility, gentry,  clergy,  and  burgesses ;  by  thousand*  of  all 
classes,  of  both  sexes,  and  of  every  age.  Nor  was  this 
all.  Commissioners  were  immediately  despatched  with 
copies  of  It  throughout  Scotland  ;  and  in  a  few  weeks 
every  district  of  the  country,  with  some  partial  excep- 
the  Covenant.* 

now  divided  into  two  parties,—  the 
a  name  originally  Imposed  by  their  adver- 


saries, and  the  Son- Coremintcrs  ;  the  latter  being  a  small, 
feeble,  and  scattered  body.   (Baillic's  Utters;  Living- 

by  the 


MS.  Life.) 
seeing 


is  atj 


peace 
be  ac< 


the  formidable  position 
e  Influence  which 
to  rccal  the  liturgy 
Table  concessions  I 
Dut  it  was  too  late:  no  compromise  could  now 
;  nothing  would  satisfy  the  Covenanters  but 
ion  of  prelacy  :  nothiug  that  fell  short  of  this 
be*  at  all  listened  to.    Nay,  so  far  did  they  carry 
i  of  the  bishops,  that  they  had  not  only 

*  So  perttnaciouily  «u  uitnrripllon  of  the  Covenant  InuMrd  on, 
thai  no  rturieni  could  er»ter  college,  or  lake  a  decree  there,  and  no 
1«rvm  could  he  admitted  to  the  Ixwd"*  Hupt»T,  without  hmut  flo.1 
subwTtbed  thU  ooUffirion.  Not  only  were  Mich  penon*  a*  profe»w>r» 
and  teacher*,  but  erery  human  being  of  whatever  rank,  hound  to »ub- 
ten  he  under  the  rtU  of  "  all  ecclniaMlcal  eemare."  Thoae  "»n»- 
fwcted  of  papUlry  "  were  »t>mmoned  before  the  church  court*,  with  a 
rlrw  of  Inducing  them  totlgn  the  <'o»en*nt ;  and  If  ihej  refused,  they 
were  ordered  tobr  ptoceedi-d  iw-ltul  ami  tried  iu  dUalfected  penon*. 
Kvery  unlverattr,  ••nod,  pre-bjter*,  and  paii*h  were  oh'lged  to  bare 
Mrh  a  ran  of  the  Covenant  In  Sin.,'"  with  «ome  blank  paper,  where. 


preferred  an  accusation  against  them  as  the  authors  of 
the  Innovations,  but  had,  meanwhile,  applied  for  an  in- 
terdict, prohibiting  them  from  having  a  seat  In  the  privy 
council.  The  prelates,  indeed,  finding  that  they  were 
the  object  of  public  odium,  and  that  their  influence  was 
nearly  gone,  voluntarily  withdrew  from  the  council.  The 
king,  alter  much  temporizing  and  Intrigue,  found  himself 
obliged,  however  reluctantly,  to  agree  to  the  meeting;  of 
the  General  Assembly  on  the  terms  which  the  Cove- 
nanters had  proposed, — namely,  that  lay-elders  should,  as 
in  the  best  days  of  presbytery,  be  recognized  as  consti- 
tuent members  of  the  inferior  ecclesiastical  court*,  and 
eligible  as  members  of  assembly ;  that  not  only  should 
the  bishops,  the  former  official  moderators  (presidents) 
of  presbyteries,  not  be  replaced,  but  that  these  dignitaries 
might  be  legally  prosecuted  by  the  Assembly,  and  their 
usurpations  restrained,  If  not  their  order  entirely  sup- 
pressed. (Ib.) 

The  Assembly  accordingly  met  at  Glasgow  in  Novem- 
ber, and  continued  it*  sittings  (for  thirty  days)  as  its 
inalienable  right,  even  though  the  royal  commissioner, 
tho  Marquis  of  Hamilton,  had  meanwhile  declared  the 
meetings  dissolved.  It  embraced  in  the  list  of  its  members 
the  most  eminent  of  the  nobility  and  gentry  as  lay -elders. 
It  not  only  annulled  the  canons,  liturgy,  the  High  Cora- 
mission  Court,  and  other  innovations,  but  it  abolished 
episcopacy  Itself,  and  declared  it  as  having  been  from  the 
first  both  illegal  and  unscriptural.  Of  the  prelates, 
fourteen  in  number,  of  whom  the  Scottish  hierarchy 
had  consisted,  eight  were  excommunicated,  four  depose*!, 
and  the  remaining  two  merely  suspended  from  their  ec- 
clesiastical functions.  Nor  did  the  Assembly  slop  here  ; 
for,  while  it  abolished  prelacy,  it  re-established  presbytery 
as  it  had  existed  previously  to  the  late  innovations,  with 
all  the  privileges,  liberties,  powers,  and  jurisdictions  which 
it  had  formerly  enjoyed.   (Acts  of As$eml>ly,  I  Kin.) 

The  proceedings  of  this  Assembly,  particularly  its  con- 
temptuous and  summary  mode  of  dealing  with  the 
favourite  hierarchy  of  the  king,  could  not  be  agreeable 
to  Charles.  These  proceedings  were,  on  the  contrary, 
so  obnoxious  to  him  that,  on  the  Supplication  voted  at 
the  conclusion  of  its  meetings  being  presented  to  him.  he 
expressed  himself  as  deeply  offended,  and  declined  to 
return  any  answer  to  It.  When  the  Covenanters,"  says 
he,  "  have  broken  my  head,  they  will  put  on  my  cowl." 
This  injudicious  conduct  on  the  part  of  the  king'brought 
matters  to  a  crisis.  Both  parties  prepared  for  war  ;  a 
step,  however,  which  the  Covenanters,  who  always  pro- 
fessed the  greatest  loyalty,  adopted  with  reluctance.  So 
devoted,  however,  were  the  people  to  what  they  regarded 
as  a  righteous  cause,  that  the  expense  on  the  side  of  the 
Cot  ennnters.  who  included  in  the  list  of  their  adherents 
almost  every  individual  in  Scotland,  was  defrayed  by  a 
general  voluntary  assessment.  In  raising  both  men  arid 
money  the  clergy  took  an  active  part ;  and  contributions 
for  carrying  on  the  war  were  levied  by  them  from  their 
respective  flocks  to  an  extent  scarcely  credible.  "  We 
from  Stranraer,'' says  John  Livingstone,  then  minister) 
that  parish,  "  our  fourth  fencible  man,  vis.  15 
The  town  was  but  little  and  poor ;  all  the  yearly  rent  was 
estimated  at  2000  merks  Scot*  •  •  I  propounded  to  my 
flock  the  condition  of  the  army,  and  desired  they  would 
prepare  their  contribution  to  be  given  after  sermon  ;  at 
which  time  we  got  4bl.  sterling."  or  nearly  the  half  of  tlso 
whole  income  of  the  place.  ( MS.  life,  p.  34.)  Nor  was 
the  spirit  which  pervaded  the  army  les*  interesting  or 
enthusiastic  than  that  which  characterised  the  whole  body 
of  the  Covenanters.  "  Every  company,"  says  an  eye- 
witness. "  had  fleeing  at  the  captain's  tent  door  a  brave 
new  colour,  stamped  with  the  Scottish  arms,  and  the 
motto.ForChrist'sCroum  and  Covenant,  in  golden  letters." 
(ItaiUie,  1.  174.)  Every  regiment  was  attended  by  a 
1  carried  myself."  says  Dr.  llaillie. 
In  the  capacity  of  a  chaplain.  "  ai 
and  a  couple  of  Dutch  pistols  at  ray 
grew  in  experience  of  arms,  in 
Every  one  encouraged  another : 


body  ma,  bsoMigid  to  .ian."  ^"^^J^^Jj^^  j  eluded  (June:  1639)  four 


upon  eeerr  tw«Jy  mil  nvnmiKed  to  men.  f» 
t s.<d**  ami  0>re»W,  after-  atd*  to  U  tr»>ken  of. 
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s  and  their  beloved  pastors  daily 
The  good  sermons  and  prayers, 
under  the  roof  of  heaven,  to 
call  them  for  bells,  the  remou- 
of  the  goodness  of  their  cause,  of 
ierto  by  a  divine  hand,  made  them  as 
as  could  be  wished."    "  Had  you  1.  nt 
,  or  especially  at  even,  and  heard 
of  some  singing  psalms,  some 

KiMaT  aSr"*  "  W-,J 

Such  was  the  spirit  under  the  Influence  of  which  the 
Covenanter*^  waged  and^  carried  on  £bJ*twar  with  their 

hereTo^ive  a  farther  account  than  to  say,  that  the  Cov<? 
nanters,  though  they  gained  the  only  battle  that  was  fought, 
lost  no  time  in  making  proposals  of  peace.  These  pro- 
posals were  accepted  by  the  king  ;  and  a  treaty  was  con- 


Of  this  treaty  the 
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that.  as  the  king  would  not  ratify  the  enactment*  of  the 
Assembly  of  Glasgow,  and  as  the  Covenanters  would  nut 
annul  tbein,  a  tree  General  Assembly  should  be  held  in 
the  ensuing  month  of  August,  and  a  parliament  imme- 
diately afterwards  ;  to  the  decision  of  which  courts  every 
dispute  between  the  contending  parties  was  to  be  referred. 
This  Assembly  met  accordingly  ;  and  Its  proceedings,  as 
:  have  been  expected,  were  exactly  of  the  same  cba- 
as  those  of  the  former :  and  yet,  such  was  the 
:  opinion,  that  the  Earl  of  Traquatr,  the 
not  only  did  not  refuse  to  ratify 
to  subscribe  that  obnoxious  bond, 
i  was  ordained,  under  the  |>eiialty  of 
I  censure,  to  be  subscribed  by  all  ranks.  The 
E-rs  of  the  privy  counc"-  besides,  gave  to  the  Co- 
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,  and  attached  their 

ifl 


1  lament, 
irit,  he 

now  arrest  the 


lilar  spirit,  he 
could  r 


those  ol  its  predecessor  ;  and 
w  hich  had  already  met.  should 
lost  no  time  in  proroguing  it. 


ntnent ;  and  in  the  parliament,  which  met  In  June  1640, 
in  direct  opposition  to  the  wishes  of  the  king,  who  had 
determined  to  prorogue  it,  every  enactment  of  the  Ge- 
neral Assembly  respecting  the  Covenant  and  the  presby. 
terian  faith  obtained  the  sanction  of  that  supreme  court, 
and  became  the  law  of  the  land. 

Thus  the  Covenanters,  after  an  arduous  struggle  of 
three  years,  saw  their  object  fully  gained;  namely,  tluir 
favourite  ecclesiastical  polity  established,  and  the  validity 
and  authority  of  theCovenant  recognised  by  the  legislature. 
Their  history  from  this  date  (which  will  be  found  more 
at  length  under  the  article  I'bubytkkiaxs)  becomes  that 
of  the  presbyterian  church  in  Scotland,  and  Is  interwoven 
with  the  annals  of  their  country.  Charles,  offended  with 
the  triumph  of  the  Covenanters,  again  declared  war 
against  them  ;  but  after  a  short  campaign,  unfavourable 
to  the  royalists,  peace  was  restored  (1641)  Tbo  king 
having,  meanwhile,  alienated  the  affections  of  his  English 
subjects,  and  a  civil  war  having,  in  consequence,  broken 
oat.  the  Covenanters,  on  the  retreated  and  urgent  appli- 
cation of  the  parliament  of  England,  made  common  cause 
with  them,  and  took  up  arms  for  the  third  time  against 
royal  authority.  But  along  with  a  civil  league  the  Scots 
succeeded  ( 1643)  in  carrying  a  religious  covenant,  known 
in  history  under  the  name  of  the  Solemn  League  and 
Covenant  j  an  obligation  which  was  long  revered  in  both 
divisions  of  the  island,  and  the  main  object  of  which  was 
to  accomplish  uniformity  of  religious  doctrine  and  church 
government  in  both  kingdom*.  Nor  was  this  object  long 
in  being,  so  far,  attained:  a  presbytery,  as  it  existed  in 
.Scotland,  having  obtained  the  sanction  of  the  famous 
A»»embly  of  Divines  met  at  Westminster  (1643-9),  and 
having  been  afterwards  ratified  hy  the  English  parliament, 
was  recognised  as  the  national  church  of  both  portions  of 
the  empire.  Presbytery,  however,  was  introduced  into 
rather  as  an  experiment  than  a  permanent  insti- 
Besides,  it  was  not  systematically  adopted  except 
cm  and  Lancashire ;  and  it  rapidly  declined,  having 
hern,  to  a  considerable  extcnt.superseded  by  Independency . 
Bat  at  the  Restoration  episcopacy  triumphed  over  both 
these  forms,  and  has  since  prevailed  as  the  established 
church  in  England.  {Solemn  league  and  Covenant  ap- 
pended to  the  Westminster  Confession  •/ Faith,  edit.  1815; 
Acts  of  Ventral  Assembly;  Wodrow,  BaiUie,  Latnr.) 

Though  the  presbyterians  had,  meanwhile,  differed 
somewhat  in  opinion  as  to  some  public  matter,  and  though 
they  were  not  all  equally  zealous  In  favour  of  the  Covenant, 
yet  the  importance  of  this  oblljntlon  was  never  ln*t  sight 
of.  On  the  martyrdom  of  Charles  1.  Hie  Scots  refused  to 
the  right  of  his  son,  Charles  II.,  to  the  throne, 
i  to  subscribe  the  Covenant,  and  to  gua- 
the  presbyterian  church,  (  ruin well, 
them  the  free  exercise  of  their  religion, 
the  object  of  their  affections  and  confidence, 
inasmuch  as  he  was  a  sectary,  and  a  friend  to  toleration, 
which  latter  they  had  uniformly  condemned.  But  the 
Protector,  while  he  tolerated  the  presbyterian 

valuable  attribute 


deprived  it  of  some  of  its  most 


ibutes.  He 


not  merely  interdicted  the  meetings  of  tho  General  As 
sembly  •.  but  prohibited  the  tender  of  the  Covenant  or  any 
similar  obligation,  and  divested  some  of  the  ecclesiastical 
peiulMc*,  such  as  c\coiuniuni<  .in  n.  of  their  terror*  by 
depriving  them  of  their  civil  effects.  But  a  worse  fate 
yet  awaited  the  Covenant.    At  the  Restoration,  not  only 

1  as  the 


*  The  General  Assembly  had  met  annus)!?  (Venn  the  year  Ifi3H  to 
inciudee.  It  sometimes  metwlthout  having  the  sanction  of  the 
kmc,  or  without  hl»  majesty  being  rtf>rewntcd  In  it,  »« is  umj»I,  tij  a 
rarr.iiUasaoner.  Not  merely  the  Covenanters,  bat  Presbyterians  In 
general,  Uld  It  down  as  a  principle,  that  the  (  hurrh  courts  ore,  In 
msttm  e*-rle«l3t«tlc-;d  and  rrtl«i™u,  indc|>mdent  of  civil  authority, 
and  irnr»po»i»iUle  tr.  It.  Accordingly ,  In  1  CSS,  the  AtsernMi  continued 
its  truing*  even  after  it  had  ht-en  tliMolvrd  by  the  royal  commtauoner 
CromvtTi  in 


1653  caused  Use  General  Assembly,  then  tlttinc,  to  be 
umUaed.  and  interdicted  its  meeting  in  future.     In  this 
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COW  POX. 

national  church  ;  but  by  a  sweeping  act,  called  the  Act 
Rescissory,  passed  in  1661,  all  the  parliaments  that  had 
been  held  since  I64U  were  declared  null  and  void  ;  thus 
rendering  Invalid  those  acts,  in  confirmation  both  of  the 
Covenant  and  of  presbytery,  to  which  the  late  king  had 
assented,  and  which  Charles  II.  himself  had  sworn  to 
maintain.  From  this  period  the  Covenant  may  date  its 
decline.  It  continued,  indeed,  to  be  regarded  as  sacred 
by  perhaps  the  most  valuable,  if  not  the  most  numerous, 
portion  of  the  clergy  and  people,  —  of  those  who  would 
submit  to  no  compromise,  and  *  ho,  in  consequence,  were 
the  objects,  during  the  reigns  of  Charles  and  his  brother 
James,  of  the  most  ruthless  persecution.  Nay,  so  far 
did  some  of  these  parties  carry  their  opinions,  that  they 
did  not  regard  any  person  entitled  to  homage  as  king 
unless  he  had  '•covenanted,"  or  affixed  his  signature  to 
the  Covenant.  The  party  by  which  such  a  principle  was 
arc  known  In  history  under  the  name  of  Camc- 
;  a  body  which,  though  now  much  reduced  both 
in  numl>ers  and  importance,  and  who  have  moderated  ot 
changed  their  sentiments  on  this  subject  as  well  as  on 
others,  still  exist  in  Scotland  as  a  distinct  religious  sect. 
{Sec  CAMErOMA>».)  At  the  Rc\  olution.  when  presbytery 
was  revived  in  Scotland  and  established  as  It  now  ob- 
tains, no  mention  was  made  of  the  Covenant  either  in 
the  General  Assembly  or  inferior  courts.  It  seems  to 
have  been  allowed  to  fall  into  desuetude,  no  steps  having 
been  taken  with  regard  to  it.  It  now  exists  only  as  a 
matter  of  history ;  though,  as  Just  said,  the  Cameronians 
may  be  regarded  as  the  successors  and  descendants  of  the 
Covenanters  of  the  17th  century.  (Ib.) 

COVERTS.  In  Ornithology.  "  The  lesser  coverts  " 
(tect rices  prhmr)  are  small  feathers  which  lie  in  several 
rows  on  the  bones  of  the  wings.  1'he  "  greater  coverts" 
( tectrices  secundar)  are  the  feathers  that  lie  immediately 
over  the  quill-feathers  and  the  secondaries.  "  The  un- 
der coverts  "  are  the  feathers  that  line  the  inside  of  the 
wings. 

CO'VERTURE.  In  Law,  the  legal  condition  of  a 
married  woman.   See  Makriagf..  Law  or. 

COVERT  WAY,  or  COVERED  WAY.  In  Fortifi- 
cation, a  road  or  space  of  ground  on  the  outer  edge  of  tho 
ditch,  level  with  the  adjacent  country,  and  ranging  all 
round  the  works.  It  is  usually  about  30  feet  broad,  and 
is  protected  by  the  glacis.  Sometimes  It  is  called  the 
corridor. 

CO'VEY.  An  old  bird  with  her  young  ones  ;  but 
generally  used  to  designate  a  number  of  partridges  or 
other  game.  It  also  in  some  countries  signifies  a  cover 
for  game. 

CO'VIN.  In  Law.  a  compact  between  two  or  more, 
to  deceive  or  prejudice  others  in  certain  cases  ;  as,  it 


tenant  for  life  or  in  tail  conspire  with  another  party,  to 
the  Intent  that  such  party  may  recover  lands  held  by  the 
tenant  to  the  prejudice  of  him  in  reversion. 

COW'HAGE,  COW1TC1I.  This  term  is  generally 
applied  to  the  hairs  or  spicula?  which  cover  the  seed 
pods  of  the  Mucuna  pruriens,  a  climbing  perennial  plant, 
which  is  a  native  of  the  East  and  West  Indies.  An  elec- 
tuary formed  by  dipping  the  pods  Into  treacle,  syrup,  or 
despumated  honey,  and  then  scraping  them,  has  long  been 
used  as  a  vermifuge  ;  but  it  is  often  a  very  troublesome 
remedy,  from  the  excessive  itching  which  it  produces 
when  it  touches  the  unprotected  skin,  and  there  are  other 
more  effectual  means  of  expelling  worms. 

COW'-KEEPER.  A  person  whose  business  it  is  to 
keep  a  stock  of  cows  for  supplying  the  public  with  milk 
and  cream.  The  principal  cow-keepers  of  the  metropolis 
have  their  establishments  in  the  suburbs,  where  they  are 
connected  with  pasture  fields.  In  w  hich  the  animals  are 
turned  out  a  portion  of  every  day  throughout  the  year, 
ng  when  the  ground  is  covered  with  snow,  or  when 


excepting  v 

it  rains  very  hard.  The  cows  arc  fed  ha  the  house  with 
grains,  mangold  wuriel,  hay,  tares,  and  other  kinds  of 
nourishing  food ;  and  as  the  animals  get  air  and  exercise, 
their  milk  may  be  considered  wholesome.  There  are 
many  cow-keepers,  however,  in  the  metropolis,  who  keep 
only  a  few  cows  in  confined  back  houses,  and  even  in  dark 
cellars ;  and,  while  they  feed  thein  with  rich  food,  give 
them  no  exercise  at  all :  hence  the  milk  of  such  cows 
cannot  be  considered  as  wholesome. 

COW  POX.  This  disease  was  proposed  In  the  year 
1798  as  a  substitute  for,  and  preventive  of,  the  small  pox 
by  Dr.  Jcnncr  ;  and  subsequent  experience,  as  well  as  the 
extent  to  which  the  inoculation  of  it,  or  vaccination,  as 
it  is  called,  is  carried  throughout  the  civilised  world, 
furnish  well-grounded  hopes  of  the  ultimate  extinction 
of  one  of  the  severest  visitations  of  the  human  race. 
Small  bluish  vesicles,  surrounded  by  inflammation,  ele- 
vated at  the  edge  and  depressed  in  the  centre,  and  con- 
taining a  limpid  fluid,  occasionally  appear  upon  the  teats 
of  the  cow,  the  animal  being  at  tne  same  time  somewhat 
Indisposed :  a  similar  disease  is  transferable  under  cer- 
tain circumstances  to  the  hands  of  the  milkers ;  and  per- 
sons who  had  so  received  it  were  found  to  bo  in  many 
instances  unsusceptible  of  small  pox.  both  natural  and 
There  is  a  disease  of  the  horse's  heel  called 
•US 
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iroduced  similar  effects 
s  perhaps  the  origin  of 


grease,  which  appear*  to  have  p 
upon  the  hand*  of  farrier*,  and  li 

the  cow's  disease :  hut  it  it  from  the  latter  animal  that 
the  matter  is  most  certainly  effective,  and  from  which  it 
is  transferred  to  the  human  race,  where  it  produces  simi- 
lar pustule*  ;  and  the  fluid  of  these  may  again  be  trans- 
ferred with  the  same  effects  from  one  human  subject  to 
another.    Whether  by  continuous  circulation  through 
human  subjects  the  virtu,  as  it  is  called,  gradually  loses 
its  preventive  efficacy,  is  an  important  question,  and  one 
upon  which  there  are  difference*  of  opinion ;  but  it  would 
probably  he  more  safe  If  more  frequently  derived  from 
its  original  source  upon  the  cow's  teat.    It  seems  useless 
here  to  discus*  the  various  objections  which  have  been 
raised,  and  the  suspicions  which  have  been  thrown  out 
against  the  permanent  efficacy  of  this  preventive,  since  the 
most  extended  and  unbiassed  experience  of  the  most 
skilful  observers  seems  amply  to  have  proved  that  when 
the  pustule  has  gone  through  its  regular  stages,  the  person 
1*  afterwards,  during  the  whole  period  of  life,  unsus- 
ceptible of  natural  and  of  Inoculated  small  pox,  the  ex- 
ceptions to  this  statement  being  so  few  as  cither  to  be 
referable  to  imperfect  vaccination,  or  to  idiosyncracy  ; 
and  though  it  is  not  preteuded  that  case*  of  small  pox 
after  vaccination  are  as  rare  as  of  small  pox  after  small 
pox,  yet  It  is  well  known  that  the  Utter  do  occur,  and,  In 
short,  that  there  is  no  rule  without  exceptions.  In 
doubtful  cases  vaccination  should  alwavs  be  repeated  ;  and 
a*  no  inconvenience  results  from  a  repetition  of  it*  ino- 
culation, and  the  disease  Is  not  infectious  by  effluvia.  It 
may  be  performed  at  certain  intervals,  or  may  even  be 
tested  as  to  It*  efficacy  by  variolous  inoculation  ;  although 
to  the  latter  there  are  certainly  serious  objections,  if  we 
look  to  its  ultimate  extermination.  In  Inoculating  patients 
for  the  cow  pox  the  matter  should  be  taken  from  a  healthy 
child,  at  about  the  Gth  or  the  Rth  day,  at  which  time  the 
pustule  is  well  formed  ;  and  It  should  be  immediately 
transferred  upon  the  point  of  the  lancet  from  the  pustule 
to  the  arm,  and  inserted  by  a  small  oblique  puncture  under 
the  cuticle,  one  place  in  each  arm  being  quite  sufficient. 
If  this  direct  mode  cannot  be  followed,  the  virus  Intended 
for  inoculation  may  be  transferred  between  two  piece*  of 
plate  gloss,  one  of  which  is  slightly  indented  for  its  re- 
ception ;  when  slid  over  each  other  they  arc  air-tight, 
and  the  edge*  may  be  secured  by  a  strip  of  moist  gold- 
beaters' skin  or  very  thin  bladder.   If  It  Is  necessary  to 
moisten  the  virus,  this  should  bo  done  with  as  small  a 
portion  as  possible  of  tepid  water,  not  exceeding  the 
temperature  of  100°.   Lancet  point*  which  have  been 
armed,  as  it  Is  colled,  cannot  be  long  depended  upon,  and 
are  apt  to  bo  rusted  and  to  irritate  the  arm.    About  the 
third  day  after  Inoculation  the  puncture  generally  becomes 
red  and  elevated,  but  the  period*  of  it*  incipient  progress 
.ire  very  uncertain  ;  it  then  continues  to  enlarge  and  be- 
come vesicular  ;  and  I*  in  full  perfection  about  the  eighth 
or  ninth  day,  at  which  period  olio  the  surrounding  circle 
of  inflammation  or  areola  I*  at  it*  height.    About  the 
eleventh  or  twelfth  day  this  decline*,  and  the  centre  of  the 
pustule  becomes  brown,  and  gradually  dries  up  into  a 
dark-brown  circular  scab,  depressed  in  the  centre*.  During 
the  progress  and  scabbing  off  of  the  pustule  great  care 
should  be  taken  to  avoid  all  external  Injury  ;  all  irregu- 
larities in  it*  progress  should  also  be  carefully  watched  ; 
and  if  much  inflammation  comes  on  spontaneously  two  on 
or  three  days  after  inoculation,  and  cspeei  ally  if  suppuration 
ensues,  the  probability  is  that  the  operation  has  foiled  ; 
and  in  all  cases  where  there  is  the  least  doubt  the  Inocu- 
lation should  be  repeated,  although,  If  one  of  the  pustules 
has  gone  through  the  above  described  progrcs*.  the 
failure  or  Irregularity  of  the  other  is  of  no  consequence. 
The  cow-pock  is  seldom  attended  by  any  symptoms 
requiring  medical  old ;  but  generally  there  is  a  slight 
drowsiness  and  febrile  symptom*,  with  *ome  restlessness, 
and  occasionally  sicknest,  about  the  second  and  third 
t ;  but  l  hese  symptoms  ore  I  mmatcrlal  to  the  preventive 
of  the  virus,  which  con  only  be  judged  of  by  the 
and  progress  of  the  pustule*,  to  which  there- 
fore it  is  necessary  to  pay  closo  attention . 

COWRIES.  (Germ.kourl.) 
the  Maldives,  which  pass  current  as  coin  it 
ment*  in  Hindustan,  and  throughout  ex 
in  Africa :  100  are  equivalent  to  a  penny. 

COY'POU.    A  Rodent  quadruped  j  the 
of  geologists.    See  Nutria. 
CRAB.   &r*  Caxcbte. 

CUA'BRO.  (Lot.  crabro,  a  hornet.)  A genusof  Hy- 
menopterous  insect*,  belonging  to  the  section  AettUata  or 
sting- bearers,  and  to  the  subsection  Fostores  or  burrow- 
prs.  The  hornet  (Crabro  vulgaris)  is  the  type  of  this 
genus,  which  is  now  raised  to  the  rank  of  a  family  (Crab- 
remittor),  including  two  groups  of  subgenera.  In  one  of 
these  groups  all  the  species  have  their  fore-legs  pro- 
vided with  strong  spurs,  for  the  purpose  of  excavating  in 
decayed  wood,  or  burrowing  in  sand,  to  form  cavities 
in  which  their  egg*  are  deposited;  the  insect*  of  the 
other  section  have  the  fore- legs  unarmed,  and  form  no 
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CREAM. 

|  specie*.  The  true  hornets  (Crabro)  excavate  their  re- 
treat in  wood,  and  feed  their  larva*  with  the  caterpillar- 
of  small  moths  found  upon  the  oak,  as  well  as  with  flies. 

CRA'DLING.   (Sax.  cnabel.)   In  Architecture,  the 
timber  rib*  in  arched  ceilings  and  coves  to  which  the 
laths  for  the  plaistering  arc  nailed. 
CRAFT.  See  Trade  and  Vessel. 
CRAG.    A  provincial  name  applied  in  Norfolk  and 
Suffolk  to  certain  accumulations  of  gravel. 

(  KAMI*.  Spasmodic  or  involuntary  contraction  of 
some  of  the  muscles,  often  attended  with  great  pain  ;  it 
is  common  in  the  muscles  of  the  leg  and  root,  especially 
after  any  extraordinary  exertion  of  them,  and  is  some- 
times brought  on  apparently  by  irritation  in  the  stomach 
of  indigestible  food.  When  cramp  seizes  the  calf  of  the 
leg,  it  usually  goo*  off  upon  placing  the  limb  in  an  erect 
posture  and  rubbing  the  affected  part :  those  subject  to 
it  find  much  relief  by  applying  opiate  liniments.  If  it 
arises  from  indigestion,  or  from  Indulgence  in  i 
drinks  or  champagne,  mild  bitters  with  magncsii 
at  bed  time,  will  generally  prevent  its  recurrence . 

Cramp.   (Dutch  kramp.)   In  Architecture,  a  piece  of 
metal,  bent  or  dovetailed  at  each  end.  for  the 
of  holding  two  blocks  of  any  material  firmly  I 

CRANE.    (Sax.  cnan.)   In  Mechanics,  i 
for  raising  heavy  weights,  and 

their  original  place : 

bales  from 
the  quay, 
vertical  in 

by  means  of  a  collar,  turns  on  a 
upper  end  of  the  jib  carries  a  fixed  pulley,  and  the  lower 
end  a  cylinder,  which  is  put  in  motion  by  a  wheel  and 
pinion,  or  cog  wheel,  or  merely  with  a  handle.  The 
weight  Is  made  fast  to  a  rope  w  hich  passes  over  the  pulley 
and  is  wound  round  the  cylinder.  On  turning  the  cy- 
linder, the  weight  Is  raised  as  far  as  necessary ;  the  jib  is 
then  turned  on  Its  arbor  till  the  weight  is  Drought  im- 
mediately over  the  spot  where  it  is  to  be  deposited  ; 
when,  by  withdrawing  the  moving  power,  it  is  allowed  to 
descend  by  its  own  gravity.  Crones  may  be  constructed  of 
immense  power.  They  are  generally  turned  by  human 
force  ;  sometimes,  however,  by  a  steam  engine. 
CRA'NGON.  (<  jr.  Kta,yr,  a  cray-JUh.)  The  name  of  the 
genua  of  Macrourou*  Crustacean*,  including  the  common 
shrimp  (Crangon  vulgaris,  Fobr.)  This  specie*  abounds 
most  on  sandy  coasts,  and  I*  caught  by  means  of  a  large 
open  net  fixed  to  the  end  of  a  long  stick. 
CRANIO'LOGY.  See  Phrenology. 
CRA'NIUM.  (Gr.  *(«»<•*,  the  skull.)  Sometimes 
applied  to  the  entire  bony  cotnpages  of  the  head  of  the 
vertebrate  animals  ;  but,  in  Human  Anatomy,  Is  restricted 
to  that  portion  of  the  skull  which  surrounds  the  brain. 

CRANK.  A  mechanical  contrivance  for  changing  a 
revolving  into  an  alternate  motion.  An  iron  axis  is  bent 
in  some  part  of  Its  length  out  of  its  rectilinear  direction. 
As  the  axis  turns  the  bent  part  describes  the  circum- 
ference of  a  circle,  and  gives  a  reciprocating  motion  to 
a  pi'lon  or  rod  attached  to  It. 

('hank.  (Germ,  k rank,  sic k.)  In  Nautkal  language, 
a  ship  Is  said  to  be  crank,  when  by  the  form  of  its  con- 
struction, or  by  wont  of  a  sufficient  quantity  of  ballast  or 
cargo,  or  by  being  loaded  too  much  above.  It  is  incapable 
of  carrying  soil  without  being  exposed  to  the  danger  of 
over*etting. 

CRAPE.   A  specie*  of  game  made  of  raw  silk  woven 
without  crossing  ;  it  i*  stiffened  with  gum-water. 

CRASSULA'CE*.  <t  rassulo,  one  of  the  genera.) 
A  natural  order  of  herbaceous  or  shrubby  Exogen*.  grow- 
ing in  hot,  dry,  and  exposed  situations  ;  remarkable  for 
the  succulent  nature  of  their  stems  and  leaves.  They 
have  an  affinity  with  Penthorum  and  with  Illecebracea*. 
through  Tillara  ;  and  possess  refrigerant  abstergent  pro- 
perties, mixed  at  times  with  a  good  deal  of  acridity. 
'  CRA'TER.  (Gr.  a  large  cup  or  bowl,  used  in  anti- 
quity during  a  repast,  for  holding  mixed  wine  and  water.  J 
The  mouth  of  a  volcano,  which  see. 
CRAYO'NS.  Coloured  cylinders  used  for  drawing 
>er ;  they  are  usually  made  ol  a  fine  pipe-clay, 
with  metallic  pigments  or  carmine.  Crayons 
are  styled  solid  lead  pencils. 


containing  plumbago  are  styled  sottd  uaa  pencils. 

CREAM.  (I  r.  acme.)  A  *emifluid  yellowish 
stance  which  collects  on  the  surface  of  mdk,  and  i 


by  the. 

milk  of  any  animal  I*  allowed  to 
»pontaneou»ly  undergoes  certain  changes  ;  thi*  i 
rues  to  the  surface,  and  forms  a  thin  stratum,  which 
is  colled  cream,  and  which  consist*  chiefly  of  oily  par- 
ticle* ;  while  the  milk  below,  which  of  course  is  thinner 
than  it  was  before  the  cream  separated  from  it,  is  of 
a  pale  bluish  colour,  and  consists  of  curd,  coogulum, 
or  the  matter  of  which  cheese  is  mode.  When  cream 
U  kept  for  some  days  it  gradually  become*  thicker,  and 
partially  coagulated  ;  and  if  put  into  a  linen  bag  and  sus- 
pended from  the  ceiling  of  a  cool  room,  it  will  acquire 
the  consistence  of  cheese  ;  and  this  is  one  among  other 
of  making  cream  chct»c*.   When  cream  is 
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ling  it  is  resolved  into  its  component  parts,  and 
benre  we  have  butter  and  buttermilk.  In  order  to  make 
butter  it  is  not  always  necessary  that  the  cream  should  be 
separated  from  the  milk  ;  but  whether  separated  or  not, 
the  process  is  facilitated  by  allowing  the  liquid  to  stand 
for  some  time,  during  which  a  part  of  the  sugar  contained 
in  the  serum  U  changed  into  an  acid,  which  shortens  the 
process  of  churning  by  facilitating  the  separation  of  the 
butter  from  the  milk.  When  either  cream  or  milk  is 
chained  without  having  previously  become  sour,  the  pro- 
cess i*  much  more  tedious  ;  and  sometimes,  from  causes 
not  easily  accounted  for  by  the  dairymaid,  it  is  unsuc- 
cessful, and  the  milk  is  said  to  be  he-witched.  The  true 
'  cause,  however.  Is  the  want  of  acidity  ;  because  it  has 
been  found  that  the  addition  of  a  small  portion  of  vinegar 
will  dissolve  the  charm,  and  cause  the  almost  Immediate 
appearance  of  butter.  Cream,  when  separated  from  milk 
and  kept  still  it  has  become  acid,  is  frequently  mixed  with 
milk  newly  drawn  from  the  cow  ;  and  this  eaten  with 
sugar  is  one  of  the  most  delicious  preparations  of  the 
dairy.  Co*torphin  cream,  so  called  from  a  village  of  that 
name  in  the  neighbourhood  of  Edinburgh,  is  made  by 
putting  the  milk  of  three  or  four  days  together  with  the 
cream  into  a  vessel,  and  allowing  it  to  remain  there  till 
it  ha*  become  sour  and  coagulated.  The  whey  is  then 
•  3r..-*  :i  "if  .nid  ftt-*h  <  ri-.itn  .ulii  d  .  and  w  hen  It  it  brought 
to  table  it  Is  eaten  with  sugar,  and  in  the  strawberry 
season  with  that  fruit.  Devonshire  cream  is  simply  sour 
rurd.  or  sour  cream  eaten  with  fresh  milk,  or  fresh  cream, 
with  or  without  the  addition  of  sugar.  Devonshire 
scalded  or  clouted  cream  is  milk  and  cream  heated  to  the 
baling  point,  and  suffered  to  cool,  when  the  cream  will 
be  found  to  have  separated  from  the  milk,  and  when 
skimmed  off  may  cither  be  made  into  butter  or  eaten  with 
fre«h  cream  and  sugar.  Common  clotted  cream  is  simply 
milk  and  cream  in  a  coagulated  state,  and  sour.  When 
the  clotted  cream  is  broken  and  stirred,  and  the  whey 
drawn  off,  the  mass  may  be  turned  into  cheese  by  artificial 
pressure,  by  which  the  whey  is  separated  instantaneously  ; 
or  by  suspending  it  in  a  porous  bag.  In  a  cool  airy  situa 
don.  when  it  will  be  separated  by  degree*.   See  Butter, 

CREDE'NTI  A  1.8,  LETTERS  OF.  The  instrument 
in  the  form  cf  a  letter,  from  one  monarch  to  another, 

•  of  the  title  of  a  minister 
the  power  which  he  exercises, 
of  credentials:  the  one  sealed, 
by  the  minister  of  foreign 
;  tne  other  open,  signed  only  by  the  king.  Unless 
the  minister  be  mentioned  expressly  in  his 


t'KE'DIT, 
express  the 
injf  wealth,  by 
fiber 


m i ulster*}  of  in  tic 
IT.  in  Political 


may  Ijedetmed 


The^party  who 


to  the 
rank 

.  is  a  term 
or  of  the 
or  set  of  Individuals  to"  an- 
is  said  to  give  credit,  and 
tain  credit.    Hence  credit 
of  the 


tardy  agreed  on 
Very  e 

*  i  fact,  all  operations  in 
which  credit  is  given  or  acquired  resolve  themselves  into 
a  n.-w  distribution  of  wealth  already  in  existence.  The 
-  magical  "  effect  that  is  every  now  and  then  ascribed  to 
credit  i«  quite  imaginary.  A  party  who  purchases  goods 
pa; able  at  some  future  date  obviously  acquires  the  com 
miud  of  so  much  of  the  capital  of  the  seller  of  the  goods 
a*  their  value  amounts  to,  in  the  same  way  that  a  party 
who  discount*  a  bill  acquires  the  command  of  a  corre- 
sponding portion  of  the  capital  of  the  discounter.  Wealth 
i%  nut  created  by  the  issue  of  bill* ;  and  all  that  their  ne- 
gotiation does  is  to  transfer  already  existing  property  from 
t«e  individual  or  party  to  another. 

In  the  great  majority  of  cases  loans  are  made  by  indi- 
tidui).«  who  wish  to  retire  from  business,  or  who  have 
taore  capital  than  they  can  advantageously  employ,  to 
Individual*  entering  into  business,  or  w  ho  wish  to  extend 
Ihf  »r  concerns  and  to  acquire  a  greater  command  of  ca- 
pital.  The  probability  is.  that  capital  will  be  more  likely 
(o  be  efficiently  employed  by  the  latter  than  by  the  former 
rl,u«  of  persons  ;  and  tne  advantage  of  credit,  in  a  national 
point  of  view,  consists  in  that  circumstance.  Loans  made 
to  prodigals  or  spendthrifts,  or  to  Individuals  who  expend 
tbrin  ou  unprofitable  undertakings,  are,  in  so  far,  publicly 
injurious ;  but.  speaking  generally,  these  bear  but  a  very 
•mall  proportion  to  the  other  class  of  loans,  or  those 
mad*  to  individuals  by  whom  they  are  advantageously 
cxpc-Qited 

Public  credit  is  the  phrase  used  to  express  the  trust  or 
confidence  placed  in  the  state  by  those  who  lend  money 
t"  fi'trnmenl 

The  interest  or  premium  paid  by  the  borrowers  to  the 
lenders  depends  on  a  great  variety  of  circumstances,  — 
partly  on  the  rate  of  profit  that  may  he  made  by  the  cm- 
H'ymmt  of  capital  at  the  time,  partly  ou  the  duration  of 
tne  loan  and  the  security  for  its  repayment,  and  partly  on 


CRETACEOUS. 

the  facilities  given  by  the  law  for  enforcing  payment.  The 
only  way,  indeed,  in  which  a  government  can  advantage- 
ously interfere  to  encourage  credit  is  by  simplifying  the 
administration  of  the  law,  and  by  giving  every  facility  for 
carrying  the  conditions  of  contracts  into  effect. 
CRE'DITOR.  See  Bankbiptcy. 
CREED.  Any  brief  summary  of  Christian  belief ;  but 
more  especially  either  of  the  three  confessions  commonly 
called  the  Apostles',  Nicene,  and  Athanasian.  The  term 
is  derived  from  the  word  credo,  J  believe  ;  in  like  manner 
as  paternoster,  avemaria,  6tc,  are  prayers  named  from 
the  first  word  of  these  formulas  in  the  Latin  tongue. 

CREEK  ( Sax.  cnecca,  said  to  be  derived  from  the  Lat. 
crepido),  is  a  shore  or  bank  on  which  the  water  beats,  run- 
ning in  a  small  channel  from  any  part  of  the  sea.  It  is  also 
applied  to  any  part  of  a  large  river  which  is  resorted  to  as 
a  harbour  or  landing  place  by  small  craft.  In  the  United 
States,  the  term  creek  is  used  as  synonymous  with  our 
English  words  brook  or  rivulet. 

CREEL.  A  kind  of  basket ;  such,  for  instance,  as  is 
used  bv  anglers. 

CRE'MOCA'RPIUM.  (Gr.  <Must>,  /  suspend,  and 
mctfra,  fruit.)  A  two  to  five-celled  inferior  fruit,  the 
cells  of  which  are  one-seeded,  indehiscent,  dry,  perfectly 
do—  at  all  times,  and  when  ripe  hanging  separate  from 
a  common  axis,  as  in  umbelliferous  plants. 

CREMO'NA.  A  general  designation  of  the  violins 
made  at  Cremona  in  Italy,  during  the  17th  and  18th  cen- 
turies, chiefly  by  the  family  Amati.  (Sec  Violin.)  Cre- 
mona is  also  a  name  erroneously  given  to  a  stop  In  the 
organ  ;  being  nothing  more  than  a  corruption  of  k rum- 
horn,  an  ancient  wind  instrument,  which  it  was  originally 
designed  to  imitate. 

CREO'LE.  (In  Spanish  CrioUo.)  A  name  given  to  the 
descendants  of  whites  born  in  Mexico,  South  America, 
and  the  West  Indies ;  in  whom  the  European  blood  has 
been  unmixed  with  that  of  other  races.  The  various 
jargons  spoken  in  the  West  India  islands  by  slaves,  \  i  . 
are  called  Creole  dialects. 

CRE'OSOTE.  or  KREASOTE.  A  colourless,  trans- 
parent, ollv  liquid,  separable  from  wood-tar :  it  appears 

antiseptic  power  of 
ou*  acid  is  owing. 
/  lave . 

CRE'PITUS.   (Lat!)   The  crackling  noise  which  Is 
upon  pressing  cellular  membrane  when  It  con- 


to  be.  the  principle  to  which  the  at 
wood-tar,  smoke,  and  crude  pyrollgn 
Hence  its  name,  from  newjlesh.  and 


(It) 


In  Music,  a 


to  the 
soft  to 


CRESCE'NDO. 
performer  to  increa 
loud  ;  marked  thus  <. 
CRE'SCEST  (Lat.  cresco,  /  inereate).  In  Heraldry, 
in  form  of  a  half  moon.  When  the  horns  are 
upper  part  of  the  shield,  it 


to  the 
of  the  shield.  The 
tinguish  the  coat  armour  of  a 
family  from  that  of  the  principal 
known,  the  crescent,  or,  as  It  is  usually  designated,  the 
crescent  montant,  has  become  the  symbol  of  the  Turkish 
empire,  which  has  thence  been  frequently  styled  the  Em- 
pire of  the  Crescent.  This  symbol,  however,  did  not 
original!- with  the  Turks.    Long  IWore  th.  ir  roiiqi.icst 

ent  ha<l  been  used  as  emble- 


of  Constantinople  the 
matic  of  sovereignty,  as  may  be  seen  from  the  still  exist- 
ing medals  struck  In  honour  of  Augustus.  Trajan,  and 
others,  and  it  formed  from  aU  antiquity  the  symbol  of  By- 
santlum.  On  the  overthrow  of  this  empire  by  Moham- 
med II.,  the  Turks,  regarding  the  crescent  which  evdry 
where  met  their  eve  as  a  good  omen,  adopted  It  as  their 
chief  bearing ;  and  it  has  continued  ever  since  to  decorate 
their  minarets,  their  Insignia,  their  dress,  and  in  short 
every  thing  appertaining  to  their  empire.  Crescent  has 
also  been  applied  to  three  orders  of  knighthood  :  the  first 
of  which  was  Instituted  by  Charles  I.,  king  of  Naples  and 
Sicily,  in  VJti'A  ;  the  second  by  Rene  of  Anjou,  in  144* ; 
and  the  third  by  the  sultan  Scliin  in  1W>1.  two  years  after 
the  battle  of  Aboukir.  The  last-mentioned  order  is  still 
in  existence,  and  is  remarkable  for  the  fact  that  none  but 
Christians  are  eligible  for  admission. 

CRE'ST.  (Lat  )  In  Heraldry,  the  ornament  af- 
fixed to  the  helmet,  being  a  personal  or  hereditary 
device.  Warriors  bore  insignia  peculiar  to  themselves 
in  this  manner  among  the  classical  ancients.  The  ear- 
liest instance  of  the  heraldic  crest  In  England  is  said  to 
be  that  of  Edmund  Crouchback,  Earl  of  Lancaster  (about 
1*280).  The  crest  is,  in  modern  blazonry,  a  figure  placed 
upon  a  wreath,  coronet,  or  cap  of  maintenance,  which 
surmounts  the  coat  of  arms.  It  Is  not  unfrcqucntly  a 
repetition  of  some  bearing  iu  the  shield  Itself ;  as,  the 
crest  of  Castile  is  a  castle. 

CRETA'CEOUS.  (Lat.  creta,  chalk.)  Composed  of 
chalk.  In  Geology,  the  cretaceous  group  of  rocks  in- 
cludes the  upper  strata  of  the  secondary  series,  immediately 
below  the  tertiary  deposits,  and  resting  upon  the  oolitic 
group.   (Sec  hit  ton.  In  Ceot.  Trans.,  2d  Series,  vol.  iv.) 
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CRE'TINS.  A  DUN  applied  in  the  Valais  ami  else- 
where to  a  class  of  idiots,  who  are  also  generally  afflicted 
W  tii  goitre*,  which  we. 

C  1(1 11.  Sometimes  applied  to  a  rack  for  hay  or  straw 
for  rattle,  and  sometime*  to  a  manger  for  corn  or  chaff ; 
al.<o  to  a  small  enclosure  In  a  cow-house  or  shed  for 
calve*  or  sheep. 

CRIB-BITING.  Biting  the  manger  or  crib;  a  bad 
habit  among  horses,  brought  on  by  uneasiness  occa- 
sioned by  diseases  of  the  teeth,  or  by  roughness  In  the 
person  who  currycombs  them. 

CRl'BBLE.  A  coarse  sieve,  or  screen,  for  sifting 
sand,  gravel,  or  com  ;  the  term  is  also  applied  to  a  sort 
of  coarse  meal. 

CRI'COII).  (Gr.  a  ring, and  ult,  appearance.) 

Annular  or  ring-shaped.  A  cartilage  of  the  larynx  is 
hence  called  the  cricoid  cartilage. 

CHI'NO.  A  cuticular  disease,  supposed  to  arise  from 
th>'  insinuation  of  a  hair-worm  under  the  skin  of  infants. 

CltlNOI'DKANS,  Crinoidea.  (Gr.  *;<.o».  a  lily,  and 
u? appearance .)  A  name  given  by  Miller  to  an  extinct 
family  of  Echinodcrms.  having  a  radiated,  lily-shaped  disc, 
supported  on  a  jointed  stem.  When  this  stem  is  cylin- 
drical, the  species  are  termed  Encrinitct ;  when  it  is  pen- 
tagonal, Pentacrinites.    See  those  words. 

CHI'S  IS  (Gr.  *<<rtr,a  decision),  may  be  defined,  in  its 
most  extended  signification,  as  a  decisive  point  in  any 
important  affair  or  business  ;  but  it  is  used  more  parti- 
cularly  in  a  political  sense,  to  denote  a  certain  conjunc- 
ture of  affair*  in  which,  from  what  cause  soever  it  may 
have  originated,  the  ordinary  operations  of  government 
are  so  fettered  or  deranged  as  to  lead  to  some  important 
change  in  the  policy  or  institutions  of  a  country.  Like 
many  expressions  of  similar  import,  the  phrase  "  po- 
litical crisis  "  admits  of  an  almost  endless  variety  of  shades 
of  meaning,  being  applicable  at  once  to  a  change  of  mi- 
nistry, the  abolition  of  a  constitution,  a  revolutionary  in- 
surrection, and  the  dethronement  of  a  sovereign.  Iience 
this  expression  will  be  better  interpreted  by  the  feel- 
ings, predilections,  or  prejudices  of  each  individual,  than 
by  any  definition  of  which  it  is  susceptible.  In  France, 
•  "crisc  politique,"  as  It  is  called,  is  synonymous  with 
the  terms  coup  d'etat,  emcute,  revolution,  insurrection, 
Ac.  In  Medicine,  certain  symptoms  which  announce  a 
favourable  or  an  unfavourable  termination  of  a  disease 
arc  called  critical  symptoms,  and  the  period  at  which 
they  show  themselves  the  crisis  of  the  disease.  In  the 
progress  of  fevers  these  symptoms  have  been  supposed 
to  show  themselves  at  certain  definite  periods,  which 
therefore  have  been  called  critical  days. 

CRl'TICAL  riULO'SOPHY.  The  metaphysical 
•ystem  of  Kant  is  sometimes  so  termed,  from  his  famous 
work,  the  Kritik  der  Reinen  lernunft  (Criticism  of 
Pure  Reason).   See  Kantian  Philosophy. 

CRITICISM  (Gr.  *<<>•,  J  Judge),  has  been  de- 
fined "  the  art  of  judging  with  propriety  concerning  any 
object,  or  combination  of  objects."  In  a  somewhat  more 
limited,  but  still  extensive  meaning,  its  province  Is  con- 
fined to  literature,  philology,  and  the  fine  arts  ;  and  to 
•ubiects  of  antiquarian,  scientific,  or  historical  investi- 
gation. In  this  sense,  every  branch  of  literary  study,  a* 
well  as  each  of  the  fine  arts,  has  its  proper  criticism  as 
an  appendage  to  it.  The  elements  of  criticism  depend 
on  the  two  principles  of  Beauty  and  Truth,  one  of  w  hich 
i*  the  final  end  or  object  of  study  in  every  one  of  its 
pursuits :  Beauty,  in  letters  and  the  arts  ;  Truth,  in  his- 
tory and  the  sciences.  The  office  of  criticism,  therefore, 
is.  first  to  lay  down  those  forms  or  essential  ideas  whic  h 
answer  to  our  conception  of  the  beautiful  or  the  true  in 
each  branch  of  study  ;  and,  next,  to  point  out  by  refer- 
cuce  to  those  Ideas  the  excellences  or  defects  of  In- 
dividual works,  as  they  approach  or  diverge  from  the 
"  in  each  particular.  Thus,  historical 
us  to  distinguish  the  true  from  the 


false,  or  the  probable  from  the  Improbable,  In  historical 
works ;  scientific  criticism  has  the  same  object  in  each 
respective  line  of  science  ;  while  literary  criticism,  in  a 
general  sense,  has  for  its  principal  employment  the  in- 
vestigation of  the  merits  and  demerits  of  style  or  diction, 
according  to  the  received  standard  of  excellence  In  every 
language  ;  and.  in  poetrj  and  the  arts  criticism  developi 
the  principles  of  that  more  refined  and  exquisite  sense  of 
beauty  which  forms  the  ideal  model  of  perfection  In 


ch."  Taste  is  the  critical  faculty;  that  perception  of 
the  bcau'iful  in  literature  and  the  arts,  for  the  acquisition 


(See 


of  which,  perhaps,  ~  —   

powers  than  others,  but  which  can  in  no 
fully  developed  except  by  education  and 
jE«THtTic».)  Among  the  classical  ancients,  tl 
of  Beauty  was  carried  to  a  high  degree  of  perfection. 
Less  incumbered  with  a  multitude  or  facts  and  things  to 
be  known  than  ourselves,  their  minds  were  more  at  lei- 
sure, and  more  sedulously  exercised  in  reflecting  on 
their  own  notions  and  perceptions  ;  hence  the  astonish- 
ing progress  which  they  made  in  the  fine  arts;  and 
hence,  in  literature,  they  valued  more  the  beauty  of  the 
Tfhlcle  in  which  irntimcnU  were  conveyed,  and  the 
300 
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moral  or  poetical  beauty  of  those  sentiments  them  sol  vc-«. 
than  the  objective  branches  of  study  which  It  is  the 
principal  purpose  of  literature,  in  our  days,  to  convey 
easily  and  precisely  to  the  mind.    And  as  the  criticism 
which  antiquity  has  left  us  consists  almost  wholly  of 
such  as  relates  to  literature  and  the  arts  (in  history  they 
had,  as  far  as  we  know,  few  critical  spirits,  In  the  science* 
almost  none),  the  name  is  still  confined,  in  its  most  po- 
pular signification,  to  those  provinces  of  research.  The 
criticism  of  Truth  is  of  later  grow  th  ;  but  as  it  is  reiru- 
latcd  for  the  most  part  by  similar  rules  and  principles, 
and  as  minds  which  possess  the  faculty  of  judgment  in  a 
high  degree  in  the  one  arc  generally  capable.  If  exer- 
cised, of  forming  right  apprehensions  In  the  other,  they 
may  be  considered  as  nearly  allied  in  the  more  essentia] 
respects.    For  although  it  is  true  that  in  scientific  inves- 
tigation great  knowledge  of  the  individual  subject  Is  re- 
quired to  constitute  a  critic,  and  In  the  fine  arts  the 
most  gifted  mind  will  require  much  education  and  prac- 
tice to  judge  of  beauty  ;  yet  it  is  equally  true  in  both  of 
these  branches  of  study,  however  w  idely  differing  from 
each  other,  that  knowledge  alone  (except  perhaps  in 
|  purely  abstract  science,  in  respect  of  which  the  name  of 
criticism  seems  hardly  applicable)  will  not  make  the 
critic,  and  that  the  habit  of  discriminating  and  judging 
correctly  is  a  distinct  faculty  or  compound  of  faculties 
in  the  mind.  Among  a  host  of  works  which  may  In*  con- 
sulted with  advantage  on  this  subject,  are  Blair's  Lec- 
tures on  Relies  Lett  res  ;  Campbell  on  Rhetoric ;  tt'hatfly 
on  Rhetoric;  Knight  and  Alison  on  Taste  ;  l.aharpe,  Cvwrs 
de  la  Litterature ;  La  Cretelie,  Troiti  de  la  Rkctoriqu*  ; 
Horn  and  Mcnzcrs  History  of  Polite  Literature ;  and 
Schlegers  Miscellaneous  Essays, Sic.  See  Belle*  Lett  it  Kg 
and  Rhetoric. 

Criticism,  in  a  more  limited  sense.  Is  a  branch  of 
belles-lettres.  Essays  written  for  the  purpose  of  com- 
mending or  discommending  works  In  literature  or  the 
arts,  and  pointing  out  their  various  merits  and  defects, 
are  works  in  the  critical  department.  Thus  the  term 
"  periodical  criticism"  is  used  to  express  the  body  of 
writing  contained  in  the  various  works  under  the  name 
of  magazines,  reviews,  Ac,  which  arc  periodically  pub- 
lished in  most  literary  countries. 

CRO'CKETS.  (Fr.  crochet,  a  hoot.)  In  Gothic 
Architecture,  ornaments  resembling  curved  and  bent 
foliage  running  up  on  the  edge  of  a  gable  or  pinnacle. 
They  are  of  two  varieties  :  the  earliest  are  formed  by  a 
slmp'le  curve  turning  downwards,  as  In  the  gables  and 
spires  of  Lincoln  cathedral ;  the  later  have  the  point  of  the 
leaf  returned  and  pointing  upwards.  Sometimes  animals 
are  substituted  in  the  place  of  leaves. 

CHO'CODILES.  (Gr.  «(w«)iA«r .)  A  name  first  ap- 
plied by  Herodotus  to  the  crocodile  of  Egypt,  because  that 
animal' resembled  a  small  Heard  of  the  same  name  (Stelit'o 
of  the  moderns),  which  is  now  known  in  Greece  under  the 
name  of  Koslordylus.  The  Egyptian  and  other  s|>ecies  of 
crocodile  were  confounded  by  Linnsrus  under  the  name  of 
Lacerta  crocoditus;  but  the  crocodiles  are  distinguished 
from  all  other  Saurian  reptiles,  or  Lacertur  of  Linna-us, 
by  the  following  characters :  —They  have  a  long  and  pow- 
erful tall,  which  is  flattened  in  the  vertical  direction,  to 


serve  as  the  principal  means  of  propelling  the  body 
through  water  with  the  swiftness  required  In  the  pur- 
suit of  fish,  which  form  the  principal  prey  of  the  crocodile. 
The  extremities  are  short,  and  comparatively  of  little 
use  In  aquatic  progression,  except  In  guiding  and  chang 
the  direction  of  the  motion,  for  which  purpose  they 

webbed  or  half-webbed.  The  fleshy  tongue  is 
d  by  its  entire  marginal  circumference,  as  in  most 
fishes,  to  the  inner  side  of  the  lower  jaw.  and  is  not 
extensible,  as  is  the  case  in  all  true  lizards.  The  teeth 
are  simple,  conical,  sharp-pointed,  large,  lodged  In  distinct 
socket*,  and  arranged  in  a  single  row ;  which  structure 
and  disposition  are  In  relation  with  the  i 
of  the  crocodile.  Lastlv,  the 
male  Is 
To  tl 
and  lizards 

are  common  to  all  the  crocodiles :  — 

1.  The  fore-fect  have  five  toes  ;  the  hlnd-feet  four  toes. 

2.  Three  toes  only  on  each  foot  are  armed  with  claws  ; 
so  that  there  are  two  toes  In  front  and  one  behind  which 
have  no  claws. 

3.  The  whole  of  the  tall  and 
of  the  body  are 
and  the  greater  num 
longitudinally  by  a  n 

4.  The  sides  of  the 


The  ridges  on  the 


of  the 
between  the  crocodiles 


5. 
two 


at  the 

of  the  tail. 

6.  The  tympanum  or  drum  of  the  e 
two  moveable  flaps. 

7.  The  eyes  are  provided  with  three 

8.  Two  little  pouches  containing  a 
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CROFT. 

al»o  affords  some  characters 
which  are  common  to  all  the  tpcciet,  aud  very  well  dis- 
tincnish  their  skeleton  from  that  of  other  Saurian*. 
The  ventricle*  of  the  heart  do  not  intercommunicate. 
The  vertebrae  In  the  cervical  region  support  a  series  of 
spurious  rib*,  which  arc  directed  backwards,  and  the 
lea  of  each  overlapping  the  next  in  succession 
from  turning  the  head  to  the  side. 
I  structure,  it  will  be  teen,  is  in  admirable  accordance 
vrfth  the  aquatic  habits  of  these  large  piscivorous  reptiles  ; 


CROSS- FURROW. 


since,  in  order  to  displace  the  fluid  medium  through 
which  they  move,  it  is  essential  that  the  head  should  bo 
nrraly  locked  to  the  trunk.    It  Is  for  this  reason  that  the 


tbnr  accord  in  their  numberjnd  in  the^b*eoce  of 

'  of 

,  from  before  back- 
wards, and  anchylosed  sometime*  Into  a  single  piece. 

CROFT.  A  small  field  adjoining  the  dwelling  house 
and  kitchen  garden.  The  term  is  also  sometimes  applied 
to  common  field  lands.  * 

CRCMLECH,  or  CROMLEH.  In  British  Anti- 
quities, large  flat  stones  laid  across  others  in  an  upright 
position  ;  very  commonly  found  in  part*  of  Wales,  In 
Devonshire  and  Cornwall,  and  other  exposed  districts 
of  England,  a*  well  as  In  some  continental  countries. 
Cromlech*  are  generally  supposed  by  antiquaries  to  have 
l>e?n  const  ructe<l  to  serve  as  altars.  According  to  some 
{^FoibrookSt  Encyclopedia  qf  Antiquities,  .Vw.)  there  is 
a  difference  between  the  cromlechs  of  the  Britons  and 
those  of  nation*  of  Germanic  descent ;  the  former  being 
inclined  stones,  perhaps  for  the  purpose  of  allowing  the 
blood  shed  in  sacrifice  to  run  off ;  the  latter  thick  round 
stone*,  standing  on  small  hillocks  and  covering  caves. 

CROP  OUT.  A  mining  and  geological  term,  ex- 
pressing the  rising  up  or  exposure  at  the  surface  of  a 
stratum  or  series  of  strata. 
CROPS.  ROTATION  OF.  See  Aohicultprf.. 
CRO'SIER.  The  staff  of  an  archbishop,  surmounted 
by  a  cross,  and  thereby  distinguished  from  the  pastoral 
staff  or  crook  of  a  bishop.  This  staif,  according  to  Po- 
lydore  Virgil,  was  given  to  bishops  wherewith  to  chastise 
the  vices  of  the  people  ;  and  was  called  oaculus  paslo- 
ralis,  tn  respect  of  their  pastoral  charge  and  superin- 
t,  r  ilcnri-  river  their  flock,  as  well  as  fn mi  its  resemblance 
to  the  shepherd's  crook.  Many  authors  contend  that 
the  crosier  is  derived  from  the  litutu  or  augural  staff  of 
the  Romans. 

CROSS.  (Lat.  crux.)  A  gibbet  made  of  two  nieces 
of  wood  laid  upon  each  other  at  any  angle.  Originally, 
it  was  nothing  more  than  a  tree ;  but  It  afterwards  as- 
sumed a  variety  of  forms,  of  which  the  following  are  the 
most  usual  examples,  X  T  t  •  The  cross  was  used  as 
a  very  general  Instrument  of  punishment  by  almost  all 
the  nations  of  antiquity,  from  the  earliest  period  of  their 
history.  Among  the  Syrians,  Jews,  Egyptians,  Persians, 
and  especially  the  Carthaginian*,  it  appears  to  have  been 
the  usual  military  punishment  (  Vol.  Max.  il.  7. ;  Herod, 
ill.  145 — 199.) ;  and  that  it  was  not  unknown  to  the  Greeks, 
the  crucifixion  of  2000  Tvrians  by  Alexander  after  his 
capture  of  their  city  abundantly  testifies  ( Quin.  Cur.  44. ; 
Just.  IH.  3.)  But  In  no  part  of  the  ancient  world  was 
this  punishment  so  generally  resorted  to  as  In  the  Roman 
empire.  Under  the  early  monarchical  government  of 
Rome,  it  extended  indiscriminately  to  every  rank  {Liv, 
i.  2ft.)  ;  but  latterly  It  came  to  be  regarded  a*  the  most 
infamous  of  deaths,  and,  save  in  cases  of  sedition,  was 
inflicted  only  on  slaves  or  the  vilest  malefactors.  The 
disgust  and  horror  In  which  this  punishment  was  held 
by  the  Romans  Is  evident  from  the  expressive  epithet* 
applied  to  it  by  Cicero,  "  crudclisslmum  ct  teterrimum" 
{matt  foul  and  brutal),  as  well  as  from  the  phrases  used 
synonymously  with  the  instrument  of  punishment  Itself; 
such  as  44 arbor  infelix,"  "  tnfame  lignum,"  .sr.  From 
the  multiplicity  of  conflicting  details  respecting  the 
punishment  of  the  cross.  It  Is  clear  that  there  was  but 
little  uniformity  observed  in  carrying  it  into  effect.  By 
the  Roman  law  the  culprit,  or,  as  he  was  called,  the  <-/-«- 
ciarhu,  was  scourged  previously  to  the  crucifixion  either 
in  the  praetoriuni,  or  on  the  way  to  the  place  of  execution. 
On  his  arrival  there  he  was  stripped  of  his  garments, 
and  then  either  nailed  by  the  hands  and  feet  to  the  cross, 
or.  as  sometimes  happened,  only  fastened  to  it  by  ropes, 
to  order  to  hasten  death,  it  was  thepractice  to  break  the 
legs  or  to  pierce  the  body  of  the  sufferer  with  a  spear  or 
t.tiitr  sli.irp  instrument;  but  this  was  not  always  done  ; 
stance*  have  occurred  of  persons,  who  after  being 
ded  for  some  considerable  time  on  the  cross,  were 
down  and  survived.  By  the  Jewish  law,  it  was 
.  that  the  body  of  the  culprit  should  be  removed 
cross  on  the  day  of  his  execution  ;  but  the  Ro- 
ently  allowed  It  to  hang  till  It  dropped  piece- 
ground  and  nothing  remained.  "  Suflixorura 
crucibus,"  savs  Seneca,  "  in  suam  sepulturam 
In  general,  the  cross  was 


great  road  or  highway.  In  order  to 
tinctly  the  Ignominy  of  the  culprit  and  the 
his  death. 

After  Jesus  Christ  had,  by  an  unjust 
on  the  cross,  and  by  his  death 


severity  of 


for  the 


of  horror,  became,  as  it  were,  the  symbol  of  the 
world,  and  in  the  end  came  to  be  regarded 


perstitioiis 
these  " 
throughout 
The 

of' our 


scathe 

to  which  the  faithful  must  submit  in 
belief,  which  they  liken  figuratively 
viour  in  hi*  death.    Tertullian  say* 


frontrm  crucii  signaculo  terere,  to 
\e  fingers  upon  the  Jorekcad.  This  ex- 
travagant profuse  nets  in  the  use  of  a  symbol  naturally  led 
to  superstition  ;  and  the  cross  appears  to  have  become  the 
object  of  actual  adoration  a*  early  as  the  1th  century,  when 
that  practice  is  made  a  reproach  against  the  Christians 
by  Julian.  The  allegation  of  the  later  Romanists,  that  it  is 
not  the  wood  of  the  cross,  but  Christ  figuratively  present, 
that  is  worshipped  by  them,  appears  to  have  been  put 
forward  occasionally  at  this  time,  but  sometimes  not 
without  reproof  from  the  ecclesiastical  authorities.  In 
the  Romish  church  there  are  certain  festivals  observed  to 
this  day  In  memory  of  circumstances  connected  with  the 
cross  ;  as  the  Invention  or  Discovery  and  the  Exaltation 
of  the  Cross :  the  former  commemorates  the  supposed 
discovery  of  the  true  cross  by  the  Empress  Helena,  tho 
Utter  its  restoration  to  Calvary  by  Heraclius. 

Caoss.  In  Heraldry',  an  ordinary,  formed  by  lines 
drawn  palewlse  and  fesswlse,  inclosing  (If  bounded  by  tho 
escutcheon)  one  fifth  of  the  shield,  or  one  third  If  charged. 
A  cross  gules  is  termed  the  cross  of  St.  George.  A  plain 
cross  is  one  the  extremities  of  which  do  not  reach  to  the 
circumference  of  the  escutcheon,,  but  are  "couped."  or 
cut  off  in  a  straight  line.  There  arc  many  othc/  kinds  of 
crosses  not  reaching  the  circumference  of  the  escutcheon 
known  in  heraldry ;  the  following  are  only  a  few,  most 
commonly  used  in  bearings :  —  A  cross  crosslet  is  one 
crossed  on  each  arm.  Such  a  cross  between  four  plain 
crosses  is  termed  a  Jerusalem  cross.  A  cross  fiory  has 
three  points  at  each  end.  A  Maltese  cross  hat  arms  in- 
creasing in  breadth  towards  the  end,  with  double  points. 
A  cross  fitchy  has  the  lower  limb  pointed,  as  if  to  fix  in 
the  ground.  A  patriarchal  cross,  the  insignia  of  patriarchs 
or  archbishops,  is  plain,  having  two  bars,  the  upper  smaller 
than  the  lower.  A  cros*  mo/ 1  tie  terminates  in  represent- 
ations of  the  ends  of  the  fcr-de-moulin,  or  rail  rind.  It 
is  the  difference  of  the  eighth  son  of  a  family. 

Cross.  An  instrument  formerly  used  in  surveying  for 
laying  out  perpendicular  lines,  but  now  seldom  employed. 
It  consists  of  a  brass  cross  or  circle,  divided  into  tour 
equal  parts  by  two  diameters  at  right  angles  to  each  other. 
At  each  extremity  of  these  diameters  perpendicular  sights 
arc  fixed.  The  instrument  is  mounted  on  a  staff  to  fix  it 
in  the  ground,  and  Its  use  is  to  find  the  point  in  a  given 
line  or  direction  through  which  a  straight  line  drawn 
to  an  object  at  some  distance  will  be  perpendicular  to  the 
former  line. 

CRO'SS-HO  W.  A  weapon  used  for  shooting  with,  be- 
fore the  invention  of  fire-arms.  All  weapons  having  the 
bow  attached  to  a  stock  were  called  cross-bows ;  and 
some  of  the  larger  sort  were  furnished  with  instrument* 
for  bending  the  bow. 

CRO'SS-BREED.  The  offspring  of  parents  of  two 
different  hreeds. 

CRO'SSES,  STONE.  In  Architectural  Antiquities, 
are  of  various  descriptions,  according  to  the  occasion 
or  purpose  of  their  erection.  They  are  said  to  have 
originated  in  the  practice  of  marking  the  Druid  stones 
with  a  cross,  at  the  period  of  the  conversion  of  the 
Celtic  tribes  to  Christianity.  Preaching  crosses  are  ge- 
nerally quadrangular  or  hexagonal,  open  on  one  or  both 
sides,  and  raised  on  steps.  They  were  used  for  the  de- 
livery of  sermons  In  the  open  air ;  such  was  the  famous 
Paul  s  Cross  in  Ivondon.  Market  crosses  are  well  known. 
Weeping  crosses  were  ssj  railed  because  penances  were 
finished  before  them.  Crosses  of  memorial  were  raised 
on  various  occasions ;  sometimes  where  the  bier  of  an 
eminent  person  stopped  on  its  way  to  burial,  in  attestation 
of  some  miracle  performed  on  the  spot:  such  are  tho 
well-known  crosses  of  Queen  Philipna.  Crosses  served 
also  as  laud  marks ;  thev  arc  especially  set  up  for  this 
purpose  on  the  lands  of  the  Templars  and  Hospitallers. 
CROSSE'TTES.  (Fr.)  In  Architecture,  the  returns 
on  the  corners  of  door  cases  or 
window  frames;  called  also  cars, 
elbows,  ancones,  pmthyrides.  In 
architectural  construction,  they  are 
the  small  projecting  pieces  in  arch 
stone*  which  hang  upon  the  adjacent  stones  —  a,  a, , 
CRO'SS.FURROW.  A  furrow  or  open 
to  intercept  the  water  i 


tOSSE'TTES. 
_    a     a  „ 
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CROSS-STONE. 

along  them,  in  order  to  convey  it  to  the  margin  of  the 
field  where  it  may  find  its  way  to  an  open  ditch  or  tomo 
other  general  drain. 

CRO'SS-STONE.  So  called  from  the  intersection  of 
its  crystals.  It  is  a  species  of  harmutome,  found  in  great 
beauty  at  Andreasbcrg.  (See  Amihkasbergolitb.)  It  is 
composed  of  49  per  cent,  of  silica,  16  alumina,  18  baryta, 
and  I  ft  water. 

CKO'TALUM.   (Or.  *<9t«>.,.)   An  ancient  kind  of 
castanet,  used  by  the  Corybantes  or  priests  of  Cybele. 
This  instrument  must  not  be  confounded  with  the  modern  , 
crotalo,  a  musical  Instrument  used  chiefly  by  the  Turks, 
and  corresponding  exactly  with  the  ancient  cymbal um. 

CRO'TALUS.  (Lat.  crotalum,  a  castanet  or  rattle.) 
A  genua  of  poisonous  serpents,  including  those  which  arc 
furnished  with  a  rattle  at  the  extremity  of  the  tall. 

CRO'TCHET.    (Fr.  crochet.)    In  Music,  ono  of  the 
notes  or  characters  of  time,  equal  to  half  a  minim. 

CROTCHETS,  in  Grammar,  more  frequently  called 
brackets,  are  certain  marks  or  hooks  In  which  words  or 
phrases  are  included  thus  [  ].  by  way  of  distinguishing 
them  from  or  of  illustrating  the  context. 

CRO'TON  OIL.  The  expressed  oil  of  the  seeds  of 
the  Croton  tt  git  urn  ;  formerly  called  Or  ana  tiglia,  and 
Molucca  grains.  The  tree  is  a  native  of  Ceylon,  and  of 
Malabar  and  the  Molucca  Islands.  Its  seeds  are  very 
purgative  ;  and  their  expressed  oil  so  drastic,  that  a 
single  drop  will  often  prove  violently  operative,  com- 
plctely  emptying  the  bowels  and  exciting  a  copious  watery 
secretion  from  them.  The  most  active  form  for  its  ex- 
hibition is  made  into  a  pill  with  bread  crumb :  it  may 
also  be  rubbed  with  a  little  mucilage  of  gum  Arabic,  an  i 
given  in  a  liquid  form  ;  but  it  always  requires  much 
caution  in  Its  administration. 

CROUP.  An  inflammation  of  the  larynx  and  trachea, 
accompanied  br  difficulty  of  breathing  and  cough,  and  by 
a  peculiar  shrillness  of  voice  and  wheezing  ;  there  is  also 
or  leu  expectoration  of  purulent  and 
r,  which  is  thrown  out  upon  the  affected  part 
tens  suffocation.  This  disease  is 
In  Infants,  and  in  children  from  three  to 
old  ;  it  is  of  rare  occurrence,  in  its  arute  form 


of  the  trachea,  by  cupping,  or  by 
vein  ;  by  the  cautious  application 


to 

j  in  the  jugular 
i  of  cx  t^mul  I  rri  t-jin  1 o  f 
rapid  action,  such  as  a  piece  of  lint  dipp 
acid,  which,  however  painful,  is  sometii 
blisters,  and  by  the  exhibition  of  large  doses  of  calomel : 
there  is  a  difference  of  opinion  as  to  the  employment  of 
emetics.  The  inhalation  of  steam  is  useful  where  it  can 
be  resorted  to,  but  in  young  children  it  is  impracticable. 
In  spasmodic  crimp  the  w  heezing  and  sense  of  suffocation 
appear  to  depend  upon  spasmodic  action  of  the  larynx  or 
epiglottis  :  like  the  former  it  attacks  infants  and  children, 
but  comes  on  and  goes  off  very  suddenly,  returning  at  in- 
tervals, during  which  the  patient  is  comparatively  easy. 
In  weakly  and  irritable  children  it  sometimes  appears  a 
consequence  of  teething.  An  emetic,  calomel  purges, 
warm  bath,  diaphoretics,  and  a  blister,  are  the  leading 
remedies  ;  bleeding  should  be  avoided.  There  is  a  kind 
of  croup  which  sometimes  attacks  children  of  weakly  con- 
stitutions, and  which  appears  symptomatic  of  Irritation  in 
the  stomach  and  bo  well,  for  it  is  relieved  by  purging,  and 
disappears  as  the  constitution  improves.  Another  form 
of  this  disease  is  called  chronic  croup.  It  Is  attended  by- 
cough  and  the  expectoration  of  tough  mucus,  sometimes 
apparently  membranous  or  tubular,  occasioning  difficulty 
of  breathing  and  suffocation.  This  disordered  state  of  the 
trachea  and  bronchial  membranes  may  occur  at  all  periods 
of  life :  it  is  relieved,  and  often  cured,  by  using  the  Inhaler 
with  warm  water,  by  expectorants  with  small  doses  of  seda- 
tives and  mercurials,  and  by  occasional  purging. 

CROWN.  (Lat.  corona.)  In  Heraldry.  Among  the 
ancients,  and  especially  in  the  Roman  republic,  crowns 
were  presented  to  citizens  as  marks  of  distinction  for 
valiant  or  otherwise  meritorious  exploits.  From  this 
usage  the  crown  has  been  adopted  as  a  bearing  by  modern 
heralds.  Nine  species  of  the  crown  arc  enumerated  in 
heraldry ;  some  of  which,  however,  have  not  been  In- 
troduced into  modem  arms,  and  are  only  known  from  the 
description  left  of  them  by  the  ancients :  —  1 .  The  Eastern 
Crown,  imitated  from  that  which  appears  on  coins  of 
Greek  oriental  sovereigns,  and  borne  by  those  who  have 
distinguished  themselves  In  the  East:  the  East  India 
Company's  arms  have  this  crown.  2.  The  Triumphal 
Crown,  which,  after  being  borne  by  Julius  Carsar,  became 
the  Crown  Imperial.  3.  The  plain  Circlet  or  Diadem. 
4.  The  Obsidional  Crown,  given  among  the  Romans  to 
those  who  had  performed  exploits  in  the  defence  of 
fortified  places.  6.  The  Civic  Crown,  for  saving  the  life  of 
a  citizen.  6.  The  Crown  Vallary,  to  soldiers  w  ho  had 
entered  the  enemy's  trench.  7.  The  Mural  Crown, 
iers  distinguished  in  besieging  armies.    8.  The 
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Naval  Crown,  common  in  English  coats  of  augmentation. 
'J.  The  Crown  Celestial. 

Ckown.  In  Architecture,  the  uppermost  member  of 
the  cornice ;  called  also  corona  and  larmier. 

CROWN  or  DEMESNE  LANDS  {Terror  Domtnt- 
calet).    The  lands,  estates,  or  other  real  property  be- 
longing to  the  crown  or  sovereign.  These  were  anciently 
very  extensive  in  this  and  most  other  European  countries. 
The  rents  and  other  payments  arising  from  them  formed 
during  the  middle  ages  an  important  part  of  the  revenue 
of  our  English  kings  ;  and  they  still  form  an  Important 
part  of  the  revenue  of  several  Continental  sovereigns. 
These  lands  have  been  acquired  by  various  mea 
as  purchase,  succession,  forfeiture,  Ac.  Having 
garded  for  a  lengthened  period  as  the  private  property  of 
the  crown,  and  as  being  consequently  at  the  free  disposal 
of  the  sovereign  for  the  time  being,  but  little  providence 
has  been  displayed  in  their  management.    A  grant  of 
crown  lands  was,  Indeed,  the  ordinary  method  in  which 
our  sovereigns  used  formerly  to  gratify  their  favourites  ; 
and.  In  consequence  of  the  magnitude  and  improvidence 
of  such  grants,  the  crown  estates  In  this  country  have  been 
reduced  within  very  narrow  limits.     Parliament  fre- 
quently interposed  to  check  this  profusion,  but  without 
effect  till  after  the  Revolution,  when  the  lavish  grants  of 
crown  lands,  made  by  William  III.  to  the  Uentlnck 
other  families,  occasioned  so  much  dissatisfaction  that  i 

rractlce  was  put  an  end  to.    This  was  done  by  the 
Ann.  st.  1.  cap.  7..  which  declared  that  all  future  gra  _ 
or  leases  of  lands  from  the  crown  for  a  longer  term  than 
SI  years,  and  of  houses  for  a  longer  term  than  bo  yeara. 
should  be  void. 

The  crown  estates,  forests,  manorial  rights.  &c. 
granted  away,  have  now  become,  in  consequence  of  ar- 
rangements to  that  effect,  the  property  of  the  public  ;  and 
are  administered  by  a  department  specially  appropriated 
to  that  purpose,  called  the  '*  Woods  and  Forests."  Their 
total  nett  revenue  in  1838  amounted  to : 
at  an  expense  of  10|  per  cent.  Of  late 
able  extent  of  crown  lands,  consisting  of  old 
chaces,  have  been  enclosed  and  planted  with  forest  I 
with  a  view  to  the  supply  of  timber  for  the  navy. 

manorial  rights,  Ac,  with  the  sum  paid 
for  the  loss  of  the  tin  duties,  are  the  pri- 
vate property  of  the  prince  of  Wales,  as  duke  of  Cornwall  ; 
and  when  there  is  no  prince  of  Wale*,  of  the  crown. 

CRU'CIBLE.    (Lat.  cniclo,  /  torment;  because,  in 
tin  language  of  old  chemistry,  the  metals  w  ere  tor 
by  Are  to  yield  up  their  various  virtues.)  A  vessel, 
rally  made  of  very  refractory  earthenware,  In 


CRUCI'FER.E.  (Lat.  crux,  a  cross;  the  flowers 
being  In  the  form  of  a  Maltese  cross.)  A  natural  order 
of  Exogens,  Inhabiting  most  temperate  countries.  They 
are  allied  to  Cappartdaee*,  but  differ  in  their  tetradyna- 
mous  stamens ;  and  also  to  Papareracece  and  Fmim. 
riacea,  but  are  distinguished  by  their  seeds,  and  having- 
no  albumen.  They  are  characterized  essentially  by  their 
deviation  from  the  ordinary  symmetry  observable  in 
the  relative  arrangement  of  the  parts  of  fructification 
of  other  plants.  Linmrus  divided  this  order  Into  SM~ 
guostt  and  Siliculosee.  from  the  forms  of  their  fruita  ; 
out  more  recently  divisions  have  been  founded  upon 
the  nature  of  the  plicaturc  of  the  cotyledons,  and  the 
position  of  the  radicle  with  respect  to  them.  They  pos- 
sess universally  antiscorbutic  and  stimulant  properties, 
combined  with  an  acrid  flavour ;  and  their  seeds  uni- 
formly abound  in  a  fixed  oil,  —  properties  of  which 
mustard,  and  rape  may  be  taken  as  representatives. 

CRU'CIFIX.   The  figure  of  Christ  upon  a  cross  ;  i 
a  cross  with  the  figure  of  Christ  uison  it. 

CRUDE.  (Lat.  crudus.)  In  Painting,  a  term  applied 
to  a  picture  when  the  colours  arc  rudely  laid  on.  and  do 
not  blend  or  harmonize. 

CRUISE.  (Germ,  kreutzen,  to  cross.)  A  voyage 
within  certain  limits,  for  the  purpose  of  meeting  with 
enemy's  ships,  pirates,  Ac,  or  for  mere  exercise. 

CRU'OR.  (Lat.  gore.)  The  red  coagulum  of  the 
blood,  which  appears  as  the  blood  cools. 

CRU'PPER.  A  roll  of  leather  put  under  a  horse'a 
tail,  and  connected  with  the  saddle  by  a  strap  and  buckle, 
for  the  purpose  of  preventing  the  saddle  from  being 


forward  on  the  horse's  neck  by  the  action  of  riding. 

CRU'RAL.  (lat.  crus,  the  leg.)  Relating  to  the  leg, 
or  shaped  like  a  leg  or  root. 

CRUSA'DES.  (lat.  crux,  cross.)  In  the  European 
History  of  the  Middle  Ages,  wars  undertaken  by  con- 
federacies of  chiefs  and  soldiers  with  a  religious  object. 
Those  which  were  engaged  in  bv  great  part  of  the  nations 
of  Europe  for  the  recovery  of  Palestine  from  the  infidels 
arc  more  frequently  denoted  by  this  peculiar  name.  The 
term  Crusade  is  derived  from  the  sacred  symbol  of  the 
cross,  w  hich  was  borne  by  the  warriors  engaged  In  it 
over  their  arms  :  the  colour  of  the  cross  often  served  to 
designate  the  nation  of  the  soldier  ;  a*,  the  white  cross 
on  a  red  ground,  Frame  ;  the  red  cross  on  a 
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ground.  England.  The  principal  crusades  for  the  conquest 
of  Palestine  were  — 1.  The  first,  a.  d.  1096.  excited  by 
th<  •  --.I'  !  in*,-  of  P<  tcr  the  IlertaH  i->d  U»e  en<  ouragement 
of  rope  Urban  II..  in  which  Godfre y  of  Boulogne  headed 
th*  (  hr Lilian*  who  made  themselves  master*  of  Jeru- 
takci  and  great  part  of  Pale* tine.  2.  The  second,  a.  d. 
1141,  in  which  Conrad  III.  of  Germany  and  Louis  VII. 
of  France  led  armies  to  complete  the  conquest  of  Pa- 
lestine, bat  without  success.  3.  The  third,  a.  d.  1189, 
was  occasioned  by  the  capture  of  Jerusalem  by  sultan 
SalaJin  ;  Frederic  II.  of  Germany,  Philip  Augustus  of 
France,  and  Richard  Cceur  de  Lion  of  England  were  the 
chief  among  the  confederate  monarch*  :  the  capture  of 
Acre  was  almost  the  only  fruit  of  this  great  expedition. 
4.  The  fourth  crusade  was  conducted  by  the  King  of 
Hunxary.  Andrew  II..  in  1217.  5.  The  fifth  was  conducted 
by  Frederic  II.  of  Germany  ( Harbarmsa),  who  recovered 
Jerusalem,  but  for  a  short  time.  €.  The  sixth,  a.d.  124*, 
by  Saint  Lotus  king  of  France,  against  Egypt,  but  with- 
out  success-  Among  other  wars  which  hare  been  at 
various  time*  denoted  by  the  name  of  Crusades,  that 
against  Raymond  count  of  Toulouse  and  his  heretical 
vassals  the  Albigcois,  of  which  the  first  leader  was  the 
famous  Simon  de  Montfort,  is  the  most  memorable.  (See 
Auiukksjw.)  Whether  the  Crusades  exercised  a  beneficial 

:'.  i-  1  ri  th»-  -t -t r < -  and  ■  oiid.tioii  of  society,  i .  a  qucs. 

taoo  which  has  long  engaged  the  attention  of  the  learned ; 
and,  as  is  the  case  with  every  subject  of  a  purely  specu- 
lative character,  different  opinions  have  been  entertained 
rr- ?;..•<  ring  it  diffi  r . ■  1 1 t  times,  in  the  ievente<  nth  <  en- 
tury,  when  the  question  came  first  to  be  agitated,  these 
'xtranidinary  expeditions  were  generally  regarded  as 
having  oeen  in  the  highest  degree  favourable  to  the 
n!i llr-f Mai.  commercial,  and  political  intercuts  of  the 
world  ;  but  in  the  succeeding  century  there  arose  a  host 
of  inquirers,  at  the  head  of  whom  was  Voltaire,  less  das- 
tied  by  the  brilliancy  which  romance  had  thrown  around 
these  enterprises  than  the  philosophers  of  the  preceding 
*jtr,  by  whom  they  were  represented  as  mere  ebullitions 
■  '  nip.  r»tition.  fanaticism,  and  barbarism,  which,  how 
strongly  soever  they  agitated  the  surface  of  society,  in 
so  degree  contributed  to  its  permanent  improvement. 
And  it  was  not  until  Robertson  published  the  Introduc- 
tion to  bis  Char irt  V.,  in  which  no  expressed  his  con- 
viction that  the  Crusades  had  exercised  a  most  favour, 
sole  influence  over  the  progress  of  freedom  and  the  ad- 
vancement of  the  human  mind,  that  a  check  was  given 
to  these  unfavourable  views,  and  that  the  Interest  and 
importance  formerly  attached  to  the  Crusades  began  to 
be  revived.  With  the  view  of  stimulating  inquiry  into 
historical  question,  the  French  Institute,  in 
with  its  usual  enlightened  spirit,  pro- 
it  to  the  learned  of  all  countries  as  a  subject 
.  and  the  prize  was  awarded 
•  to  the  essays  of  Heeren  and  Choiseul  d' Alllecourt. 

"  een  published.  These  essays  form 
the  groundwork  of  the  more  elaborate  researches  of 
1  of  the  numerous  other  treatises  upon  this 
the  literature  of  France,  England,  and 
"undated;  and  along  with  all 
upon  this  question,  which 
i  to  see,  manifest  a  singular  coinci- 
ding the  tendency  of  the  Crusades, 
which,  in  spite  of  some  strong  drawbacks  and  disadvan- 
tages, they  consider  as  having  materially  contributed  to 
the  revival  of 

of  which  it  is  more  difficult  to 
ect  estimate  than  the  influence  of  the  Cru- 
r  we  regard  the  distant  period  when  they 
took  place,  the  insufficiency  of  contemporary  history,  the 
different  phenomena  and  consequences  by  which  they 
were  accompanied  in  different  countries,  or,  above  all, 
the  difficulty  of  assigning  to  these  enterprises  their  own 
peculiar  effects,  amid  the  multiplicity  of  other  causes, 
more  powerful,  perhaps,  though  less  apparent,  which 
were  then  operating  on  society.  As  our  limits  necessa- 
rily preclude  us  from  entering  upon  this  interesting  in- 
quiry,  we  most  content  ourselves  with  merely  glancing 
at  the  chief  arguments  which  have  been  adduced  on  both 
•tdes  of  the  question.  Some  of  those  who  maintain  that 
the  Crusades  exercised  a  beneficial  influence  over  the 
Interests  of  society,  scruple  not  to  trace  to  them  the 
origin  of  almost  all  the  civilization  which  modern  Eu- 
rope at  present  enjoys.  But  those  who  take  a  more  rea- 
sonable view  of  the  matter,  reckon  among  the  advantages 
which  resulted  from  these  enterprises  the  general  in- 
tTcourse  which  they  tended  to  establish  between  nations 
that  might  otherwise  have  long  remained  strangers  to 
*ach  other ;  the  removal  of  international  contentions 
sad  prejudices,  which  the  union  of  nearly  all  the  P.uro- 
fsjsjB  states  in  pursuit  of  a  common  object  tended  to 
HTect :  the  impulse  which  they  gave  to  commercial  enter- 
prise throughout  the  world,  more  especially  in  Italy,  and 
subsequently  to  the  revival  of  literature  and  the  fine 
srts  in  that  country  ;  the  general  diffusion  of  more  liberal 
mode*  of  thinking  and  acting  on  political  and  religious 
and  finally  the  breaking  up  of  the  feudal  sys- 
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tern,  which,  as  Is  alleged,  laid  the  foundation  of  the  civil 
liberty   at  prt  sent  enjoyed  by   all  the  comiminiticv  of 
Europe.    On  the  other  hand,  those  who  advocate  the 
negative  side  of  the  question  allege  that  the  Crusades 
were  begun  in  folly,  prosecuted  without  skill,  and  ended 
In  defeat.    They  caused,  It  Is  maintained,  a  waste  of  life 
and  labour  beyond  example,  without  any  advantageous 
return.   For  two  centuries  they  afflicted  almost  every 
family  in  Europe  with  the  most  painful  privations ; 
and  withdrew  the  attention  of  its  inhabitants  from  the 
peaceful  pursuits  of  industry  to  marauding  expeditions 
undertaken  in  a  spirit  of  religious  fanaticism,  and  evinc- 
ing in  their  conduct  a  disiegard  for  the  most  obvious 
principles  of  justice.   Agriculture,  commerce,  arts  and 
education,  were  neglected  by  all  ranks,  under  a  general 
distemper  of  the  Imagination,  which  represented  the 
recovery  of  the  Holy  Land  from  the  possession  of  infidels 
as  the  most  sacred  and  urgent  of  duties.    In  this  Quixotic 
attempt,  they  sacrificed  the  flower  of  successive  genera- 
tions, and  the  strength  and  ornament  of  their  respective 
countries.   It  is  contended  too  by  those  who  take  this 
view  of  the  matter,  that  the  absence  of  the  principal 
sovereigns  from  their  kingdoms  gave  full  scope  to  all 
sorts  of  faction  and  disturbance  at  home ;  and  that 
>f  some  of  the  greater  barons  was 
md  obligations  they  contracted 
during  these  expeditions,  the  anarchy  inseparable  from 
the  feudal  system  was  greatly  augmented,  and  the  pro- 
gress of  good  government  greatly  retarded.  Without 
attempting  to  determine  the  precise  degree  of  weight 
that  should  be  attached  to  these  conflicting  statements, 
it  is  abundantly  clear  that  there  has  been,  on  both  sides, 
a  vast  deal  of  exaggeration  ;  and  though  It  be  obviously 
absurd  to  ascribe  to  the  Crusades  the  superior  wealth, 
civilisation,  and  freedom  of  modern  Europe,  it  is  at  the 
same  time  sufficiently  clear  that  their  beneficial  influence, 
in  various  respects,  countervailed  to  a  considerable  ex- 
tent the  impoverishment,  anarchy,  and  war  in  which  they 
involved  the  greater  part  of  Europe  and  Asia.    In  ad- 
dition to  the  prise  essays  already  referred  to,  the  reader 
may  consult  the  elaborate  and  important  work  of  Michaud, 
ritistoire  del  Croisades,  and  his  Bibliographic  det  Croi- 
sades ;  with  Wilken't  Gesehichte  der  KrcuxxUge ;  Ha- 
ken's  Gcmalde  Her  KrcuxxUge  ;  the  art.  "Croisades"  in 
the  Encycloptdte  des  G<~ns  du  Monde,  Ac.  Ac. 
CRU'SCA,  ACCADEMI'A  DELLA.   See  Acaoimy. 
CRU'STA.    (Lat.)    In  Gem  Sculpture,  a  gem  en- 
graved for  inlaying  on  a  vase  or  other  object. 

CRUSTA'CEANS,  Crustacea.  (Lat.  crvuta,  a  hard 
covering.)  A  class  of  free  articulate  animals,  with  arti- 
culated limbs,  a  1 
tricle  or  heart. 

CRY'OLITR.   (Gr.  *(-.»,-.  ice,  stone.)   A  rare 

mineral  from  Greenland.  It  is  a  double  fluoride  of 
sodium  and  aluminum.  It  readily  fuses  In  the  flame  of  a 
candle,  whence  its  name. 

CRYO'PHORUS.    (Gr.  and  /  bear.) 

The  frost-benrer  or  carrier  of  cold  ;  an  instrument 
trived  by  Dr.  Wollaston  for  freezing  water  by  Its 
evaporation.  ( Philos. Trans.  1813,  p.  71.) 

CRYPT.   (Gr.  *t.*rT.,,  I  hide.)    In  Architecture,  the 
under  or  hidden  part  of  a  building.    It  is  used  also  I 
designate  that  part  of  the  ancient  churches  and  abbej 
appropriated  to  the  monuments  of  deceased  persons.  (S 
Dupdale's  Mot 

CKY'HTA, 
receptacles  for 

plant*.  :i<  in  the  orange  and  myrtle. 

CRY'PT.«.    (Gr.  nevrrt.) 
scences,  in  which  the  minute  rar 
terminate  in  the  cortical  part  of  the  kidneys. 

CRYPTOGA'MIC  PLANTS  (GT.npwr*.  concealed, 
and  yeifjut,  marriage),  are  those  which  never  produce 
flowers  or  sexes,  but  which  are  multiplied  without  the 
aid  of  sexual  Intercourse.  Linnaeus  gave  them  their 
name,  upon  the  supposition  that  they  In  fact  do  possess 
sexual  organs,  although  he  was  unable  to  discover  them  ; 
and  since  his  time  Hedwig  and  others  have  endeavoured 
to  show  that  sexes  do  exist  in  them,  although  In  a  con- 
cealed and  anomalous  state.  In  fact.  It  appears  that 
In  Marchantiatur,  Mosses,  Jungermantiiacca'.  and  some 
others,  the  reproductive  organs  are  of  two  sorts,  and  it  is 
not  altogether  unreasonable  to  call  the  one  male  and  the 
other  female ;  but  at  the  same  time  It  must  be  confessed 
that  if  such  parts  are  rightly  named,  they  are  exceedingly 
dissimilar  to  the  organs  so  called  in  Phanerogamic  plants, 
and  that  the  utmost  which  can  be  conceded  to  them  is, 
that  one  contains  a  male  principle  and  the  other  a  female 
principle.  From  the  recent  observations  of  Agardh, 
Morren,  Lcveille,  Klotisch,  and  others,  it  is  not  impro- 
bable that  two  such  principles  exist,  although  in  a  state 
of  intimate  intermixture,  even  in  plants  like  Fungi  and 
Alga;.  The  principal  natural  orders  of  Cryptogamic 
plants  are  Ferns,  Miuses,  Fquisetacew,  l.ycopodiaccir,  Cha- 
racear,  Hcpaiicar,  Lichens,  Alga?,  and  Fungi.  In  theso 
orders  we  have  the  greatest  variation  in  the  organ  of 
vegetation,  some  of  the  ferns  forming  trees  SO  or  fiO 
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Alga  and  Fungi  are  vcslcular 
Am'ung  ihe  latter.  vegetable  life  ap- 
to  nearly  to  that  of  animal*  that  distinctions 
and  it  in  no  longer  possible  to  say  that  locomotion  it 
the  one  and  fixation  that  of  the 
;  for  In  numerous  Alga  the  seeds  have  an  un- 

of  motion  in  water  until 


I  pot 
sfdc 


concealed  portico ;  also 


Architecture,  a 

COTBTAL,  CrystaUus.  (Gr.  n^vrruXXH,  ice.)  This 
term  was  originally  applied  to  those  beautiful  transparent 
varieties  of  silica,  or  quarts,  known  under  the  name  of  rock 
crystal.  When  substances  pass  from  the  fluid  to  the 
solid  state,  they  frequently  assume  those  regular  forms 
which  are  generally  termed  crystal*. 

CRY'STALLINP.  LENS.  The  lens  of  the  eye, 
placed  in  a  depression  upon  the  anterior  part  of  the 
vitreous  humour.    See  Eye. 

CRY'STALLIZATION,  Crystallography.  {Gr.up,*- 
rmXXst.  a  crystal,  and  >;*,-*.  I  describe. )  The  doctrine  of 
the  relation  of  crystalline  forms,  and  of  the  origin  and 
structure  of  crystals.  Natural  as  well  as  artificial  crystals 
occur  In  an  infinite  variety  of  forms  ;  but  they  may  gene, 
rally  be  referred  to  some  primary  figure,  of  which  these 
varieties  may  be  regarded  as  modifications.  The  structure 
of  crytalliaed  bodies  is  most  easily  illustrated  by  reference 
to  natural  crystals,  but  the  theory  applies  to  all  crystal- 
lised bodies ;  It  assumes  the  existence  of  some  definite 
primary  figure,  which  by  various  truncations  may  be  mo- 
dified into  its  secondary  forms. 

The  varieties  of  calcareous  spar  mar  be  referred  to  at 
presenting  one  of  the  easiest  illustrations  of  the  mecha- 
nical texture  of  crystals,  and  of  the  modifications  of  which 
a  definite  primary  figure  is  susceptible.  Calcareous  spar 
occurs  in  more  than  a  hundred  different  forms,  all  of 
which,  by  careful  mechanical  division,  are  reducible  to 
an  olttusf  rhomboid,  whose  faces  are  inclined  to  each  other 
at  angles  of  105°  V;  this,  therefore,  is  culled  the  primary 
form  of  calcareous  spar. 

The  secondary  forms  are  presumed  to  be  derived  from 
the  primary  forms  in  consequence  of  decrement*  of  par- 
ticles taking  place  upon  the  edges,  or  angles,  or  both,  of 
the  primary  form.  Thus,  if  the  primary  form  were  a 
cube,  it  might  be  reduced  to  a  secondary  octahedron  by 
decrements,  or  truncations,  in  the  direction  of  the  planes 
produced  by  the  removal  of  its  solid  angles ;  ana  by  a 
similar  operation  a  primary  octahedron  might  become  a 
secondary  cube. 

The  doctrine  of  the  relations  and  conversions  of  these 
forms  is,  properly  speaking,  a  branch  of  solid  geometry ; 
but  its  practical  applications  to  chemistry  have  in  fact 
rendered  crystallography  a  subsidiary  branch  of  those 
departments  of  science.  By  a  careful  examination  of  the 
forms  and  modifications  and  texture  and  fracture  of 
crystals,  the  chemist  and  mineralogist  arc  In  many  cases 
enabled  to  determine  their  nature  or  composition ;  and 
in  some  cases  a  strict  examination  of  sucn  forms  may 
supersede  analysis,  or  other  more  circuitous  methods. 

When  we  attempt  by  cautious  mechanical  means  to 
dissect  a  crystal,  we  find  that  it  will  only  yield  kindly  and 
afford  smooth  surfaces  when  broken  or  divided  in  certain 
directions.  A  cube  of  fluor  spar,  for  instance,  will  only 
give  way  under  such  circumstances  in  the  direction  of  its 
solid  angles  or  corners  ;  and  pursuing  the  division  in  such 
directions  an  octahedron  will  be  the  resulting  figure  ;  and 
each  slice  which  Is  removed  may  be  further  divided  into 
octahedraand  tetrahedra.  The  new  and  smooth  surfaces 
resulting  from  this  division  or  cleavage  of  the  crystal 
sure  called  its  cleavage  planes,  the  line  produced  by  the 
meeting  of  two  planes  is  called  the  edge  of  the  crystal, 
and  the  meeting  of  any  two  lines  or  edges  forms  a  plane 
angle.  A  solid  angle  is  produced  by  the  meeting  of  three 
or  more  plane  angles.  Different  crystal  lographers  have 
assumed  various  primitive  forms  as  the  bases  of  their 
respective  systems  of  crystallization.  Hauy  assumed  six 
(  Traili  de  Mineralogie)  ;  Mr.  Brooke  enumerates  fifteen 
primary  forms  ( Familiar  Introduction  toCrystaUography); 
and  almost  each  author  upon  this  subject  has  adopted 
different  view*  as  regard  the  number  of  fundamental  forms 
and  the  modes  of  derivation  of  secondary  figures.  In 
Germany  the  system  of  crystallography  of  vlohs  is  pretty 
generally  adopted.  (See  Haidonirer'*  Translation  of 
Mineralogy.)  But  any  detailed  account  of  these 
different  systems  and  theorlei  would  be  inconsistent  with 
It  may  be  observed,  however  that  the 
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theory  of  crystallisation  is  greatly  simplified  by  i 
all  secondary  forms  as  resulting  from  the  aggregation 
primary  spherical  or  spheroidical  molecules.  (See 
paper  on  this  subject  by  Dr.  Wollaston,  in  the  PkU 
sophical  Transactions  for  1813 ;  and  Mr.  Daniel  I  "s  inte- 
resting confirmations  of  the  hypothesis  in  the  first  vo- 
lume of  the  Quarterly  Journal  of  Science  and  the  Arts., 

The  process  of  crystallization  is  resorted  to  for  many 
useful  and  important  purposes  in  the  chemical  arts :  it  is 
the  principal  means  by  which  vi 
lined  in  a  i 


of  the  water  in  which  it  had 
which  it  is  deposited.  There  are,  however,  many  salts, 
the  crystals  of  which  are  hydrous;  and  in  such  cases  the 
quantity  of  water  which  they  contain  always  bears  a 
certain  definite  quantitative  relation  to  the  elements 
of  the  salts.  Sulphate  of  nuuruesia.  for  instance,  or  V.\*~ 
som  salt,  forms  prismatic  crystals,  which  always  contain 
.11-2  per  cent,  of  water  of  crystallization  :  they  are  consti- 
tuted of  20  parts  of  magnesia,  40  of  sulphuric  acid,  and 
63  of  water. 

CTE'NOBRA'NCHIATA.  (Gr.  nruc.  a  comb,  and 
£{«vxMt,  gills.)  A  name  substituted  by  some  naturalists 
for  Pectmibranehiata  ;  applied  by  Cuvler  to  that  order  of 
Gastropods  which  breathe  by  means  of  pectinated  gills. 

CTENOfDES.  (Gr.  sets**-,  and  tttu,  form.)  A 
name  given  by  Agassis  to  one  of  his  orders  oftishes,  cha- 
racterised by  scales  composed  of  layers  w  1th  pectinated 
or  toothed  posterior  margins.  These  combs  overlapping 
one  another  give  a  rough  feel  to  the  skin  :  the  scales  are 
horny  or  bony,  without  enamel.  The  Ctenoid  order  in- 
cludes the  following  families  -.—Chetodontes,  Pleuronectcs, 
Percoides,  Polyacanthet,  ' 
noides.  Aulastomet. 

CU'BATURE.  is  the  measurement  of  the< 
solid  ImmI)-,  or  finding  a  cube  equal  to  It. 

CUBE.  (Gr.  mujist,  a  die.)  In  Geometry,  a  solid  body 
bounded  by  six  equal  squares.  The  cube  Is  one  of  the  five 
regular  Platonic  oodles,  which,  being  placed  beside  each 
other,  fill  up  the  space  about  a  point.  It  is  also  called  the 
hexaedron,  on  account  of  its  six  sides.  The  duplication  of 
the  cube,  or  the  finding  of  the  side  of  a  cube  containing 
exactly  twice  as  much  matter  as  another  given  cube,  was 
a  celebrated  problem  among  the  geometers  of  antiquity, 
but  which  cannot  be  salved  by  means  of  the  straight 
line  and  circle,  the  only  lines  which  the  ancients  admitted 
into  their  geometrical  constructions.  {See  Duplication 
or  the  Ci'be.)  In  arithmetic,  cubes,  or  cubic  numbers,  are 
numbers  formed  by  the  multiplication  of  any  number 
into  itself  twice :  thus  8  and  27  are  cubes ;  the  first  being 
equal  to  2x2x2,  and  the  second  to  3  x  3  x  3. 

CU'BEBS.  The  berries  of  the  Piper  cubeba,  or  Jam 
pepper.  They  have  a  bitter  and  aromatic  flavour,  and 
contain  volatile  oil  and  resin :  they  are  stomachic ;  and 
given  in  a  dose  of  from  one  to  two  drachms  in  powder, 
two  or  three  times  a  day,  have  proved  curative  in  certain 
form*  of  t\onarrlura. 

CU'BIC  EQUA'TION.  In  Algebra,  is  an  equation 
which  Involves  the  cube  or  third  power  of  the  unknown 
quantity.  Like  equations  of  any  other  degree,  cubic 
equations  are  either  pure  or  adjected :  the  pure  con- 
taining only  the  cube  of  the  unknown  quantity ;  and  the 
adfected  containing  the  square  or  simple  power,  or  both, 
of  that  quantity.  A  pure  cubic  equation  is  of  this  form, 
x '  =  a  ;  where  a  is  any  number  whatever,  positive  or 
negative,  and  the  value  of  x  is  found  by  extracting  the 
cube  root  of  the  number  a  by  the  usual  arithmetical  rule. 

It  might  seem,  at  first  sight,  that  the  only  value  which 
x  can  have  in  the  equation  r1  s  s  it  x  =  j}'a ;  but  on 
further  consideration  it  will  be  seen  that  there  are  two 
more  values  of  x,  or  at  least  two  other  sets  of  symbols  by 
which  the  value  of  x  may  be  represented,  which  equally 
satisfy  the  equation.  On  substituting  is*  for  a,  the  equa- 
tion becomes  ^  =  n5,  or  x*  —  is''  =  o  ;  but  x*  —  si'  is 
resolvable  into  the  two  factors  (x  —  n)  x  <  r-  +  x  n  + 
ni),  therefore  the  equation  is  satisfied  either  by  making- 
x  —  n  ■=  o,orx-  +  xn  +  n1  =  ».  The  first  gives  x  urn  n  : 
and  on  solving  the  quadratic  s*  +  x  n  +  n  ■  —  o,  the  fol. 
lowing  values  of  x  result,  namely,  >(— n  +  v"  —  3  n-) 
~  J  «  (-  1  +  y/j-  3,  and  *  -  |  (-  •  — -v/-3is*)  = 
I  n  (  —  1  —  v'  —  3).  The  three  roots  of  the  equation 
a3  —  sp  =  o  are  therefore  i  =  ii,r»jii(-  I  +  —  3), 
x  =  J  n  (—  1  —  v/  -  3);  Hiid  this  conclusion  is  easily 
verified  by  raising  each  of  these  three  expressions  to  the 
cube,  or  by  multiplying  all  three  together  :  in  either  case 
the  result  will  be  «s.  It  may  be  remarked  that  the  first 
expression  only  for  *  it  real,  the  two  latter  are  imaginary, 
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A  complete  cubic  equation  has  the  form  x3  +  A  *»  + 
B#  -*  C  =  o,  where  A,  B,  and  C  denote  known  quan- 
tities, positive  or  negative.  Now  It  it  always  possible,  by 
assuming  x  ay  -  J  A.  to  transform  an  equation  of  lliU 
form  into  another  in  whirh  the  second  term  shall  be 
wanting,  and  which  shall  have  the  form  y3  +  <j  -f  o  =  o  ; 
tfw  coefficients  a  and  6  of  this  last  equation  being  also 
t  *  ,  ,  aiiii  dojH-nilinn  nil  th'x.0  i  'I  the  Ins  met  •  •jtiat  urn 
If,  therefore,  we  can  sncceed  in  finding  the  value  or 
values  of  y  from  this  equation,  those  of*  will  also  become 
Caown  in  consequence  of  the  equation  my-JA. 

In  order  to  discover  the  roots  of  the  equation  y3  +  a  y 
+  h  ■»  o,  suppose  y  to  be  composed  of  two  part*,  u  and  «\ 
«t  assume  y  =  u  +  *.    The  equation  then  become*  by 


u 1  +  ;i  u  •  v  +  :»  u  t  ' 
+  a  M  + 


+  e3  > 
t-  a  e  $> 
+  *  3 


which,  as  it  contains  two  indeterminate  quantities,  may 
be  divided  into  any  two  parts  at  pleasure.    Let  it  be  re- 


st3 +  e3  +  I  asj  o, 
3  si'  r  +  3  st  e*  +  a«-fdf  =  «. 
Tbe  last  of  these  is  the  same  as 

(3  sj  *  +  a)  (  m  +  t»)  =  o, 
which  may  be  satisfied  either  by  making  «  +  t»  =  o,  or 
k  r  +  ii  —  o.  But  the  supposition  that  m  +  v  =»  o  is 
irudmi*»it>le.  since  u  +  pcy,-  for  if  we  suppose  y  =  <>. 
then  on  account  of  the  original  equation,  v  +  a  y  +  6  =s  o, 
it  w<mld  be  necessary  to  suppose  also  ft  =  o,  w  hich  is  in- 
consistent with  the  hypothesis.  To  detei 
therefore,  we  have  only  the  two  equations, 

at3  +  W3  +  ft     o,   3«f  +  n  =  (i 


first  of  which  give*  ts*  +  •*  mm  —  ft,  and*  the  second 
«  ■  aw  |  a,  whence  w5  t'nia',  On  substituting  in  the 
first  or  these  two  last  equations  the  value  of  e3  deduced 

from  the  second,  we  find  tt3  +  t- =  —  ft,  from  which 
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■3  is  obtained  by  the  solution  of  a  quadratic.  The  solu- 
—  —  |  b  +  Vj1,  a3  +  \  ft*  ;  whence,  and  from 
«»  +  r>  -  -ft,  *3«s  -  |ft  +  4  »a. 

t»--4ft-V1,Ta3+Jfti.  ««=£/ -Jft  +  s/^^+l^. 

•  *       —  4*  —  ^  ^  a3  +  \b* , but  yes  u  +  v,  therefore 

. «       -  4 *  +  ^o3  +  |fra  +  »J/ - 1 ft-  V ,V «'Ti *s 

a  value  of  y  in  terms  of  a  and  ft.  which 
any3  +  ay  +  A  =»  o.  that  equation  is 
tTa*  in  the  case  of  pure  cubic  equations,  two 
of  y  may  be  found,  each  of  which  also  sa- 
tiation.   For  the  sake  of  abridging,  let  P  «= 

"7**.  Q  —  —  ■  *  -  ^  A  *s  +  i  62  ; 

and  lrt  also  »  =         1  +  ♦/"^3>.       J(  -  I  —  V  — 3) : 
then  st3  k  P,  and  v3  ■>  Q  ;  and  in  consequence  of  what 
was  shown  abo^e  w  and  r  have  earh  these  three  values : 
sj  sss  AT,  st  =  p  tfP,  «  =  ?  ^TP,  (wi) 
r  as  £'Q,  »  =  p         v  —  q  (is) 
To  determine  in  what  manner  these  equations  must  lie 
combined  in  order  to  give  the  corresponding  values  of  y 
{=  st  +  r),  we  must  recollect  that  M*aw|  a  ;  but  PQ« 

1  a3,  or  #P  Q  =  \  a  ,  therefore  u  •  =    P  Q.   But  it 
obvious  that  I  ;  In  order  therefore  to  preserve  th<  no 

relations,  we  must  combine  the  first  of  the  equations  (*») 
with  the  first  of  (•»),  the  second  of  (m)  with  the  third  of 
(n\  and  the  third  of  (iw)  with  the  second  of  (it).  Hence 
the  three  values  of  st  +  e,  or  y,  are  y  V  P  +  ^Q. 
s/=D<*T  +  q#Q.  y  =  ff^P  +  P^Q. 

The  first  of  these  three  formula*  was  Invented  by 
Nicholas  Tartaleaand  Sciplo  Ferreus  indepemlenth-  arx>ut 
the  same  time ;  but  having  been  first  pul>llshed  by  Cardan, 
is  generally  known  by  the  name  of  Cardan's  RuUr. 

In  applying  the  above  formula  for  the  resolution  of  a 
cubic  equation,  it  is  necessary  to  extract  the  square  root 
of  tbe  quantity  ^  a3  +  J  ft*.  Now,  as  a  and  ft  may  have 
any  values  whatever,  if  it  happen  that  a  is  negative,  and 
snrh  that  ^  a3  is  greater  than  4  A*,  the  quantity  J,  a*  + 
t  *»  becomes  negative,  and  the  extraction  of  its  square 
root  impossible.  This  circumstance  gives  rise  to  what 
irreducible  cane,  and  10 


is  ti-rn»il  tin- 


long 
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poiile  algebraists,  the  three  roots  of  the  equation  ap- 


j^.ir.r.g  aJI  under  mi  im;win:ii  >  form.  U  h  1-.  1"  en  found, 
however,  from  a  more  profound  analysis  of  the  nature  of 
Mpxtfion*.  that  in  this  case  (that  is,  when  a  is  negative,  and 
a*  greater  than  4ft2)  all  the  three  roots  are  real,  not- 
withstanding their  Imaginary  form.  In  fact,  everv  equa- 
tion of  the  third  degree  must  have  a»  least  otic  real  root : 
when  the  irreducible  case  occurs,  all  the  roots  are  real ; 
m  the  other  case,  one  root  is  real,  and  the  other  two 


CULINARY  VEGETABLES. 

OUBPGULUM.  (Lat.)  In  Andent  Architecture, 
strictly  a  l>cd  room  ;  but  with  the  Romans  applied  in  a 
more  extended  sense  to  the  halcon  or  tent  provided  to 
cover  the  ctniierors  at  the  public  shows. 

CU  BIT.  (Lat.  cubitus.)  In  Architecture  and  Sculp* 
ture,  a  linear  measure  of  the  ancients,  equal  to  the 
length  of  the  arm  from  the  elbow  to  the  extremity  of  the 
middle  finger,  usually  considered  about  eighteen  English 
Inches.  The  geometrical  cubit  of  Vitnivius  was  equal  to 
six  ordinary  cubits. 

CU'BITUS.  The  fore  arm  ;  the  larger  bone  of  which 
Is  called  the  os  cttbtti.  This  term  is  said  to  be  derived 
from  cu bo,  /  lie  down,  from  the  ancient  custom  of  lean- 
ing on  that  part  of  the  arm  when  in  the  recumbent  pos- 
ture at  meals. 

Cl'Tt'LINJE.  A  name  given  by  Latreille  to  a  family 
of  bees,  distinguished  by  the  absence  of  the  femoral  plates 
for  transporting  pollen,  and  which  are  consequently  com- 
pelled to  resort  to  the  combs  of  other  bees  In  order  to 
deposit  their  eggs  :  hence  they  may  be  regarded,  like  the 
cuckoo,  as  a  kind  of  parasite. 

CU'CULUS.  (I-at.  cuculus,  a  cuckoo.)  A  most  in- 
teresting genus  of  Passerine  birds,  belonging  to  that  group 
which  Is  characterized  by  having  the  toes  situated  two 
before  and  two  behind  (  Zy^odaciyli) ;  and  so  named  from 
Including  as  the  typical  species  the  common  Kuropean 
cuckoo  (Cucultu  canorus).  The  cuckoo  is  a  migratory 
bin! ;  it  arrives  in  England  In  the  month  of  April  for  tbe 
purpose  of  breeding.  It  differs  from  almost  every  other 
blru  in  not  constructing  a  nest,  nor  under  any  circum- 
stances hatching  Its  own  eggs  ;  but  deposits  them  in  the 
nents  of  other  birds,  as  the  hedge-sparrow.  The  un- 
fledged young  have  a  remarkable  Instinct,  which  impels 
them  to  unceasing  efforts  to  expel  their  helpless  com- 
panions from  the  nest,  which  they  effect  by  pushing  them 
in  the  hollow  of  their  I  tack  to  the  verge  of  the  nest,  and 
tilting  them  over,  until  they  at  length  monopolize  all 
the  care  and  provision  of  the  foster-parent.  The  young 
cuckoos  of  the  year  do  not  leave  this  country  till  the 
month  of  Septemltcr. 

CUCU'RBITA»CE,rE.  (Cucurblta,one  of  the  genera.) 
A  natural  order  of  Kxogens.  inhabiting  the  hot  countries 
of  both  hemispheres.  They  are  placed  by  Auguste  de 
St.  Hilaire  and  De  Candolle  between  Myrtacra*,  to  which 
they  appear  to  have  little  affinity,  and  Piitsxjioracett ,  to 
which  they  are  so  closely  allied  that  they  differ  only  In  the 
sinuous  stamens,  unisexual  flowers,  inferior  fruit,  and  exal- 
buminous  seeds.  St.  Hilaire  also  insists  upon  their  affinity 
with  Onagracea*,  w  Ith  which.  Including  Combrctaccar,  they 
agree  In  some  respects.  The  order  is  one  of  the  most 
useful  in  the  vegetable  kingdom,  comprehending  the 
melon,  the  choco.  and  the  various  species  of  gourd  ;  all 
valuable  as  the  food  of  man.  Colorynth  is  the  pulp 
of  Cucvmit  colocyntki$,  which  Is  so  drastic  as  to  be 
classed  by  Orflla  among  his  poisons.    The  ro< 
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ssed  by  Orflla  among  his  poisons.  The  root  of  llry- 
a  possesses  a  powerful  purgative  property,  but  is  said 
become  wholesome  if  properly  cooked ;  ami  the  pe- 
mial  roots  of  all  the  order  appear  to  contain  similar 


of  the 


elatmc. 

CUlRA'SS.  (Fr.  culr,  leather.)  A  covering  for  the 
breast ;  originally,  as  the  name  denotes,  of  leather,  also  of 
quilted  linen,  cloth,  Ac.  The  cuirass  of  plate-armour 
succeeded  the  hauberk,  hacqueton,  Ac.  of  mall,  about 
the  reign  of  Edward  III.;  and  from  that  period  the 
surcoat,  jupon,  Ke.,  which  were  usually  worn  over  the 
coat  of  mail,  began  to  be  laid  aside.  From  that 'period 
tbe  cuirass  or  breast-plate  continued  to  be  worn,  and  was 
the  last  piece  of  defensive  armour  laid  aside  in  actual 
warfare.  There  were  cuirassiers  In  the  English  civil 
wars,  and  In  the  French  service  nearly  to  the  end  of  the 
17th  century  :  after  this  period,  the  cuirass  was  generally 
laid  aside,  until  it  was  again  empVyed  by  some  of  Na- 
poleon's regiments,  and  it  is  now,  in  most  services,  worn 
Gy  some  regiments  of  heavy  cavalry. 

CUISSES,  CU1SSOTS,  CUISSARTS,  &c.  In  Plate 
Armour,  the  pieces  which  protected  the  front  of  the  thigh. 

CULDE'ES.  A  religious  order,  whose  origin  is  at- 
tributed to  St.  Columba,  an  Irish  monk  of  the  6th  cen- 
tury, who  evangelised  the  western  parts  of  Scotland,  and 
founded  a  famed  monastery  In  Iona.  The  word  is  pro- 
bably contracted  from  cultores  Dei.  SceJamiesan'i  II, it. 

CU'LEX.  (Lat.  a  gnat.)  A  Linnsean  genus  of  in- 
sects, having  the  common  gnat  {Cute*  jnpiens,  L.)  for 
its  type  ;  but  now  raised  to  the  rank  01  a  family  ( CWi- 
cul.r  1.  Including  the  genera  Megarhina,  SabetAcs,  IKrtct, 
Aropheles,  and  Culex  proper:  the  two  lat  •  r  are  British. 

CU'LINARY  VEGETABLES.  Plants  cultivated  in 
gardens,  and  sometimes  in  fields,  for  culinary  purposes. 
They  may  be  classed  as — leaf  plants,  such  as  the  cabbage 
tril>e,  splnaceous  plants,  salads,  pot  and  sweet  herbs ; 
stalk  plants,  such  as  asparagus,  tart  rhubarb,  sea  kale,  A-c. ; 
roots,  such  as  the  turnip,  carrot,  potato,  Ac. ;  seeds,  such 
as  the  pea  and  bean  ;  fruit,  such  as  the  cucumber,  gourd, 
Ac. ;  and  the  entire  plants,  such  as  the  onion,  leek,  mush- 
room, Ac.   They  may  be  otherwise  arranged  as  — the 
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cabbage  family  ;  the  leguminous  family  ;  esculent  root*  ; 
spinaceotu  plants  ;  aliaccous  plants ;  asparaginous  plants  ; 
aretarioiu  plants  ;  pot  herbs,  sweet  herbs,  plants  used  in 
tarts  and  confectionary,  and  edible  fungi. 

CULPNUS.  A  term  Introduced  by  Linnaeus  to  de- 
note the  stem  of  Graminacett,  which  has  a  peculiar  or- 
ganization.   The  term  Is  now  used  by  few  writers. 

CU'LLET.  The  term  given  to  broken  glass  brought 
to  the  glass  bouse  for  the  purpose  of  being  melted  up 
with  fresh  materials. 

CULM.  A  provincial  synonym  of  anthracite.  Mineral 
carbon,  glance  coal,  columnar  coal,  are  terms  also  applied 
to  this  species  of  coal,  of  which  Kilkenny  coal  furnishes 
an  example. 
Culm.    In  Agriculture,  the  stem  of  grasses. 
CULMINA'TION.     (Lat.  cuhnen,  the  top.)  The 
passage  of  .i  ,  rl.-sti.il  body  over  the  meridian,  or  the  hi.vh 
c*t  point  of  its  diurnal  circle. 

CULTIVA'TOR.  An  implement  of  the  horse-hoe 
kind,  chiefly  used  in  working  fallows.  It  consists  of  a 
frame,  sometimes  of  wood  and  sometimes  of  iron,  into 
which  a  number  of  coulters,  or  tines,  are  Introduced ; 
which,  when  the  instrument  is  drawn  along  lands  already 
ploughed,  penetrate  to  the  bottom  of  the  furrow,  and 
honmghly  pulvei 


implements  for  using  on  a  large  scale  is  Finlayson's  har- 
row ;  but  It  requires  six  horses  to  work  it  proporlv.  On 
a  small  scale,  and  for  working  with  two  horses  h 
rows  of  plants,  Wilkie's  grubber  is  an  excellent 
ment  ;  as  is  that  known  as  Kirk  wood's  rultivator. 
CU'LTRATE.  (Lat. culler,  a  ploughshare.) 
ia" 


shaped. 


CU'LVRBT.  An  arched  channel  of  masonry  built 
i  the  bed  of  a  canal,  for  the  purpose  of  conducting 
under  the  canal.  If  the  water  to  be  conveyed  has 
nearly  the  same  level  as  the  canal,  the  culvert  Is  Wilt  in 
the  form  of  an  inverted  siphon,  and  arts  on  the  principle 
of  a  water  pipe.  This  word  also  signifies  any  arched 
channel  for  water  under  ground. 

CU'LVEBIN.  A  cannon  equal  to  an  18-poundcr;  a 
demy-culeerin  is  a  9-pounder. 

CIJ'MIN  SEED.  The  seed  or  fruit  of  the  Cuminum 
cyminum.  It  i»  imported  from  Sicily  and  Malta.  It  forms 
an  ingredient  in  curry  powder,  and  in  some  kinds  of 
cheese ;  it  has  also  been  used  medicinally,  but  i<  un- 
important. It  has  a  very  peculiar  odour,  and  a  bitter  and 
aromatic  taste.  In  poultices  and  plaisters,  it  Is  supposed 
to  promote  the  dispersion  of  indolent  tumours.  Some  of 
the  Roman  poets  allude  to  Its  power  of  producing  pallor 
and  languor. 

CU'NEATE.  (Lat.  cuneus.  a  iredgr.)  An  animal  or 
part  is  so  called  which  has  the  longitudinal  diameter  ex- 
ceeding the  transverse,  and  narrowing  gradually  down- 
wards. 

CUNEIFORM  LETTERS,  called  Keilsehriften  by 
the  Germans.  (I«at.  cuneus,  a  wedge.)  The  name  given 
to  the  Inscriptions  found  on  old  Babylonian  and  Persian 
monuments,  from  the  characters  being  formed  like  a 
wedge.  This  species  of  writing,  as  it  is  the  simplest,  so 
It  is  the  most  ancient  of  which  we  have  any  knowledge ; 
and  though  it  is  difficult  to  say  by  whom  or  in  what 
country  It  was  Invented,  its  use  was  common  to  the  Medes, 
Persians,  and  Assyrians,  at  the  most  remote  periods  of 
their  history.  It  should  seem,  however,  that  the  pecu- 
liarity of  its  form  caused  it  to  be  employed,  like  the 
hieratic  character  of  the  Egyptians,  chiefly  in  monumental 
Inscriptions,  there  being  another  mode  of  writing  in  use 
better  calculated  for  ordinary  purposes ;  and  Mr.  Rich 
conjectures  that  it  fell  into  disuse  soon  after  Alexander's 
conquest  of  Persia,  when  neither  the  Persians  nor  the 
Babylonians  had  any  monuments  to  erect  or  events  to 
record.  The  native  princes,  says  that  ingeuious  traveller, 
who  wrested  the  throne  of  Persia  from  his  feeble  succes- 
sors, adopted  the  Greek  language  and  character  in  their 
coins  and  inscriptions  ;  and  all  recollection  of  the  cunei- 
form writing  must  have  perished  during  the  long  period 
In  which  they  held  the  sceptre  of  Iran. 

About  seventy  years  ago,  a  few  specimens  of  Inscrip- 
tions existing  at  Persepolis  having  found  their  way 
Into  Europe,  the  attention  of  the  learned  was  directed 
to  the  subject ;  and  many  German  philologists,  at  the 
head  of  whom  was  the  celebrated  Tyensen.  applied  them- 
selves to  the  task  of  deciphering  and  translating  these 
Inscriptions  with  an  unrivalled  energy  and  enthusiasm. 
It  was  not,  however,  till  the  commencement  of  the  pre- 
sent century,  when  Dr.  Grotefend  of  Hanover  engaged 
in  the  pursuit,  that  the  mystery  in  which  this  species  of 
writing  had  for  so  many  centuries  been  involved  began 
to  Ik-  cleared  tip,  and  the  foundation  laid  of  a  more  satis, 
factory  and  philosophical  mode  of  explication.  As  might 
be  expected  on  a  subject  on  which  so  much^rlng  may  be 
given  to  the  imagination,  the  most  diverse  and  extraor- 
dinary theories  have  been  propounded  respiting  it.  many 
of  them  supported  by  ingenious  reasonings,  and  displaying 
great  learning  and  research  ;  but  as  the  general  opinion 
Incliuf*  to  regard  Dr.  Grotefend*  theory  as  based  on  the 


CUPPING. 

most  solid  foundation,  and  as  the  most  likely  to  load  tr 
important  results,  we  shall  limit  ourselves  to  giving  ; 
brief  summary  of  bis  views.  According  to  him  this  mrxi > 
of  writing  is  formed  of  two  radical  signs. — the  wedge  arte1 
the  angle, — susceptible,  however,  of  about  thirty  different 
combinations;  and  consists  of  three  varieties,  distinguishes: 
from  each  other  by  a  greater  or  less  complication  of  the 
characters.  It  is  of  Asiatic  origin  ;  is  written  from  right 
to  left,  like  the  Sanscrit ;  differs  from  the  ancient  Egyptian 
hieroglyphics.inasmuch  as  it  is  alphabetic,  not  ideographic-; 
and.  finally,  with  a  few  considerable  modifications,  forms 
the  basis  of  most  of  the  Eastern  language*.  The  view  n 
of  Dr. Grotefend  received  itriking  confirmation  from  the 
researches  of  Mr.Rich,  whose  valuable  Memoirs,  enriched 
at  they  are  with  numerous  inscriptions  found  at  Babylon 
and  Persepolis,  cannot  fail  to  give  considerable  Ir 
to  the  prosecution  of  this  intricate  study.  A  full 
sltion  of  this  species  of  writing  would  prove  one  of 
most  valuable  accessions  to  modern  literature,  a*  it  would 
throw  a  flood  of  light  upon  many  points  of  the  manners, 
customs,  and  civil  polity  of  many  Eastern  nations 


enveloped  in  the  most  profound  obscurity,  and  rescue 
their  ancient  history  from  the  gro»*  fictions  by  which  it  is 
di-n^n  ,|  ltl  the  modem  literature  oi  Persia 
this  subject  we  are  far  from  entertaining  ve  _ 
hopes.   Apart  from  the  collateral  benefits  which 
flowed  from^tie  prosecution^  th^  itady.  ^and^w 

desire  that  exist*  throughout  Europe  to  obtain  a 
ledge  of  the  Eastern  language* .  the 
by  which  it  has  I 
be  the  translate 


establishment  of  a 

Is  very  problematical  If  the  labours  of 
field  can  be  materially  benefited  by  it.  To  all  who  have 
read  the  paper  of  Dr.  Grotefend  addressed  to  the  uni- 
versity or  Gottlngen  two  years  ago.  in  which  all  that  has 
been  done  on  this  subject  Is  exhibited  with  much  per- 
spicuity, it  must  be  matter  of  painful  regret  to  observe 
that  the  immense  amount  of  labour  and  learning  ex- 
pended upon  it  has  been  attended  by  such  Incommensurate 
result*  ;  and  a  study  which  ha*  proved  so  unproductive 
even  to  Its  moit  enthusiastic  disciple  will  scarcely  be 
found  to  improve  In  the  hands  of  other*,  who,  whatever  be 
their  qualifications,  can  never  be  expected  to  surpass  the 
gentleman  in  question  either  in  learning,  ingenuity,  or 
devotion  to  the  subject.  For  fort  tier  information  on  this 
subject,  the  reader  I*  referred  to  Rich's  Memoirs,  which 
contain  Innumerable  specimens  of  the  cuneiform  writing. 

CU'NONIA'CE.E.  (Cunonla.  oue  of  the  genera.)  A 
natural  order  of  arborescent  or  shrubby  Exogens,  inha 
biting  South  America  and  the  East  Indies ;  allied  so 
very  Intimately  to  Saaifragaceee .  that  they  are  only  dis- 
tinguished by  their  arborescent  habit  and  Interpctiolar 
stipules.  The  bark  of  some  specie*  is  used  for  tanning 
leather. 

CU' PEL.  A  «hallow  earthen  ve*sel,  somewhat  of  a 
cup  shape,  generally  made  of  bone  earth.  It  is  used  in 
the  assays  of  the  precious  metals,  which  are  fused  upon  a 
cupel  with  lead.  Cupellation  means  the  refining  of  gold 
or  silver  upon  a  cupel. 

O'PID.  (Lat.  Cupido.)  The  Roman  name  of  the  Gre- 
cian god  of  love  Eros  (  Eg**).  There  were  three  divinities, 
or  rather  three  forms  of  the  same  deity,  with  this  appel- 
lation (Or.  de  Xat.  Dear.  3.  23.)  ;  but  the  one  usually 
meant  when  spoken  of  without  any  qualification  was  tho 
son  of  Mercury  and  Venus.  Like  the  rest  of  the  gods, 
Cupid  assumed  different  shapes  ;  but  he  is  generally 
represented  as  a  beautiful  child  with  wings,  blind,  and 
carrying  a  bow  and  quiver  of  arrows,  with  which  he  trans- 
pierced the  hearts  of  lovers,  inflaming  them  with  desire. 
Among  the  ancients  he  was  worshipped  with  the  same 
solemnity  a*  his  mother  Venus  ;  his  influence  pervaded 
all  creation,  animate  and  inanimate  ;  and  vows  and  sa- 
crifices were  daily  offered  up  at  hi*  shrine.  Statues  of 
Cupid  formed  among  the  ancients  great  objects  of  vert  v. 
Praxiteles  is  said  to  have  derived  great  honour  from  his 
statues  of  this  divinity ;  and  in  his  orations  against  Verres, 
Cicero  has  given  celebrity  to  ono  statue  of  Cupid  by  this 
artist,  which  formed  an  object  of  peculiar  veneration  to  the 
Thespians. 

CC'POLA.  (It.)  In  Architecture.  See  Dome. 
CU'PPING.  (From  the  cup  shape  of  the  glasses  used 
In  its  performance.)  In  this  operation  a  cup-shaped  ghi»s 
is  used,  into  which  the  large  flame  of  a  spirit  lamp  u 
momentarily  introduced,  so  as  to  expel  a  great  part  or  its 
air  by  dilatation  ;  it  is  then  Instantly  applied  to  some  part 
of  the  body,  which  1*  forced  Into  It  by  the  external  pressure ; 
and  on  removing  the  glass  a  circular  red  mark  is  left, 
from  the  propulsion  of  the  blood  in  the  small  vessels  of 
the  part :  this  is  called  dry  cupping.  It  Is  generally  fol- 
lowed up  by  making  a  numtter  of  Incision*  In  the  part  by 
means  of  an  instrument  called  a  scarificator,  from  which 
the  blood  ooxes.  and  from  which  a  considerable  portion 
may  be  drawn  by  again  applying  the  cupping  glass. 
Cupping,  when  well  performed,  is  not  a  \ery  jwunful  or 
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CUPULIFEILE. 

Mood-letting.   When  the  operator  it  not  dexterous.  It  U 
on*  only  painful,  but  often  dangerous  In  IU  consequences. 
"  Hiding  may  generally  be  easily  stopped  by  a  piece  of 
toft  rag  ;  but  this  should  be  looked  after,  as  in- 
have  occurred  of  persons  bleeding  to  death  from 
of  a  scarificator. 
CUPULI'FER-C.  <Lat.cupa.arwp.)  A  natural  order 
of  arborescent  or  shrubby  Exogenous  plant*,  inhabiting 
»ll  trairate  and  K.me  hot  climates.    They  are  dw- 

Marts  by*  their  apetalous  superior  rudimentary  calyx, 
fruit  enclosed  in  a  husk  or^cup  •  »n«  bJ  nut*. 

sequence  of  the  abortion  of  the  remainder. '  These  plants 
are  akin  to  Betulace*  and  Saiicaee*,  from  which  they 
by  the  presence  of  a  calyx  and  the 
the  leaves.   They  are  nearly  allied  to  L'rti- 


is  the 

u 


differ  in  their 
,  superior  cal; 
oak,  hazel,  beech, 
valuable  forest  trees. 

CL'RACO'A.    A  liqueur  which  derives  its  name  from 
the  island  of  Curacoa:  it  is  prepared  in  great  perfection 
by  the  Dutch.    It  derives  it*  flavour  from  Seville  orange 
peel,  with  a  small  quantity  of  cinnamon  and  mace. 
CUHASSOW.   See  Caax. 

CU'RATE.  (Lat.  curare,  to  take  care.)  Properly  an 
incumbent  who  has  the  cure  of  souls ;  now  generally  re* 
ttricted  to  signify  the  spiritual  assistant  of  a  rector  or 
Tka-  in  his  cure.  Curates  form  the  lowest  order  of  the 
clergy  ;  and  are  divided  into  two  classes,  perpetual  and 
^tjprndiary.  "  Perpetual  curates  are  such  as  are  appointed 
to  the  churches  of  those  parishes  in  which  the  tithes  were 
appropriated  to  some  monastery  before  the  statue  4  11.4. 
making  it  necessary  to  endow  a  vicar,  or  which  had  from 
some  cause  or  other  escaped  its  operation  ;"  or  they  are 
tisrh  as  officiate  in  some  chapel :  in  either  of  which 
rases,  their  salary  is  usually  paid  by  some  fixed  payment, 
or  by  a  portion  of  the  tithes  appropriated  for  their  main- 
tenance at  the  foundation  of  the  chapel.  Stipendiary 
curates  are  such  as  are  appointed  by  the  vicar  or  rector 
U>  officiate  at  their  churches  in  their  stead.  The  salary  of 
rtipendiary  curates  is  defrayed  by  the  party  who  appoints 
thrm  ;  and  by  the  ?»7  Geo.  3.  c.lMJ.  it  must  in  no  case  be 
ander  901. ;  and  where  the  population  of  the  parish 
amounts  to  500,  with  certain  restrictions,  150/.  (.See 
M  CuUocA'*  Stat.  Brit.  Empire,  vol.  11.  2«0.  2d  ed.) 

CURA'TOR  (Lat.),  in  a  general  sense,  signifies  a 
person  who  is  appointed  to  take  care  of  any  thing. 
Among  the  ancient  Homans,  there  were  officers  in  every 
branch  of  the  public  service  to  whom  this  appellation 

•  as  given  :  thus  we  read  of  Curaiares  JrumetUi,  viaium, 
operant  puftticorum,  Ttlh'rtt.  Ac.  &c. ;  i.e.  persons  who 
distributed  corn,  superintended  the  making  of  roads  and 
the  public  buildings,  or  were  conservators  of  the  river. 
 Curator.  In  the  Civil  Law,  is  the  guardian  of  a  minor 

•  ho  has  attained  the  age  of  fourteen.  Before  that  age, 
minors  are  under  a  tutor.    The  guardianship  of  persons 

various  disabilities,  and  of  the  estate  of  deceased  or 
persons  and  Insolvents,  Is  also  committed  to  a  cu- 
This  title  is  derived  from  the  ancient  Romans,  by 
as  was  remarked  above,  it  was  given  to  various  of- 
who  acted  as  superintendents  of  different  depart  - 
of  the  public  service.   In  learned  institutions,  the 
who  has  charge  of  libraries,  collections  of  natural 
history.  Ac.  is  frequently  styled  curator. 

I  l  UH  H«M>>        '  1  r    o.urtM  r,  t„  bi-,,ti.)      In  Archi- 
tecture, a  roof  in  which  the  rafters,  instead  of  continuing 
^_  straight  down  from  the  ridge  to 

.^■"^^s^.         the  walls,  are  at  a  given  height  re- 
ar oeived  on  plates,  which  in  their 
jf                   \       turn  are  supported  by  rafters  less 
if                    \     inclined  to  the  horison,  whose 
ft  bearing  is.  through  the  medium 
n                      U    of  the  wall- plate,  directly  on  the 
walls.    It  presents  a  bent  appear- 
as  in  the  diagram,  whence  it  derives  its  name. 
<  I  KCU'LIO.   (Lat.  curculio,  a  weevil.)    A  I.inna-an 
of  Coleopterous  insects,  now  the  type  of  an  ex- 
—  CurctUitynidct,  or  weevils  belonging  to 
section  of  the  order.    The  prolongation 
of  the  head.  In  the  form  of  a  proboscis 
distinguishes  the  Insects  of  the  present 
all  other  beetles.   The  number  of  the  fur- 
be  imagined  when  it  is  stated  that  ento- 
it  necessary  to  distribute  them 
They  are  all  vege- 
of  the  most  dangerous 
of  mankind, 
the  French  couvre-feu.  In  modern 
Latin  ignitegium  )    The  practice  of  tolling  the  church 
bell  *  eight  or  some  other  hour  in  the  evening,  to  warn 
people  to  extinguish  their  fires,  was  a  very  common  one 
n  the  middle  ages.    It  is  difficult  to  say  on  what  foun- 
the  common  tradition,  that  William  the  Conqueror 
it  from  Normandy  to  prevent  the  English 


CURRENT. 

from  assembling  in  the  evening  to  i 
belllon.  rests.    Lord  Lyttleton,  in  his  Life  qf  Henry  II., 
discusses  the 
Conqueror 
The  real  re; 

custom  of  ringing  the  cv« 
tained  in  many  places,  (i 
vol.  ii.  p.  13C,  137.) 

CU'RIA.  (Lat.)   In  i 
council,  or  senate  house. 

CU'RIES,  Curt*.  A  subdivision  of  the 
patrician  tribes,  each  of  which  were  divided  into  ten 
curie*.  Three  cwrtrs  probably  contained  originally  ten 
houses  (gentet)  each.  These  houses  were  similar  to  the 
Scottish  clans,  in  w  hlch.  though  the  bond  of  union  was  sup- 
posed to  be  that  of  common  blood,  yet  In  reality  there  was 
no  consanguiuity  between  many  of  the  component  families. 

CURL.  A  disease  In  potatoes,  hi  which  the  leaves  on 
their  first  appearance  appear  curled  and  shrunk  up  ;  and 
consequently,  as  they  do  not  present  a  sufficient  surface 
to  the  light  to  elaborate  the  sap  in  a  sufficient  maimer 
for  carrying  on  the  growth  of  the  plant.  It  never  acquires 
strength,  and  either  dies,  or  produces  very  imperfect 
tubers.  The  cause  of  the  disease  in  the  first  instance  is 
generally  supposed  to  be  the  unhealthy  state  of  the  set ; 
out  something  also  may  be  owing  to  bad  management 
and  Improper  soil. 

CU'RRANT.  The  fruit  of  two  species  of  Ribes ; 
namely.  R.  rubrum,  which  furnishes  the  common  red 
and  white  currants  ;  ami  the  R.  nigrum,  which  produces 
the  black  currant.  The  currants  of  the  grocers'  shops  are 
the  dried  berries  of  a  small  species  of  grape  cultivated 
in  Zante,  Cephalonia,  and  Ithaca  ;  and  Tn  the  Mortal  in 
the  vicinity  of  Patras.  Notwithstanding  the  heavy  duty 
of  22s.  'Id.  per  cwt.  with  which  this  commodity  is  bur- 
dened, they  arc  largely  Imported  into  the  British  empire. 
The  entries  of  currants  for  home  consumption  amounted 
at  an  average  of  the  two  years  ending  lK3Mo  l93,M27cwt., 
producing  an  annual  revenue  of  1*4M92|/. 

CU'RRENCY.  (Lat.  curro,  I  run.)  In  Political 
Economy,  a  term  sometimes  used  to  express  the  col- 
lective amount  of  the  money,  and  of  the  bills,  cheques, 
and  other  substitutes  for  money,  employed  in  selling  or 
buying,  or  in  the  distribution  of  commodities  aud  ser- 
vices among  the  different  ranks  and  orders  of  the  com- 
munity. 

CU'RRENT  (Lat.  curro.),  denotes  in  its  most  general 
sense  the  progressive  movement  of  any  object ;  but  it 
is  applied  chietly  to  the  progressive  movement  of  fluids, 
especially  of  air,  electricity,  and  water. 

Currents  in  the  ocean  arise  from  various  causes,  either 
occasional  or  constant.  They  may  be  occasioned  by  an 
external  impulsion,  for  example  a  gale  of  wind ;  from 
a  difference  in  the  temperature  of  different  parts  of  the 
sea ;  from  the  inequality  of  evaporation,  the  melting  of 
the  polar  ice,  or  In  short  any  cause  tending  to  disturb 
the  hydrostatic  equilibrium.  It  is  difficult  in  many  cases 
to  trace  their  causes,  or  to  give  any  satisfactory  theory 
of  their  existence  ;  but  on  account  of  their  importance 
to  navigation  they  have  been  observed,  especially  of  late 
years,  with  great  care.  Among  those  which  have  a  per- 
manent or  general  character,  there  are  two  which  aro 
very  remarkable.  The  first  is  that  of  the  tropical  waters 
westward  round  the  globe,  and  the  secotid  that  which 
constantly  flows  from  each  pole  towards  the  equator. 
The  tropical  or  westerly  current  is  chiefly  coufined  within 
the  tone  extending  to  about  30°  on  each  side  ol  the 
equator,  and  its  velocity  is  estimated  by  Humboldt  at 
about  nine  or  ten  miles  a  day.  In  the  Atlantic  it  se- 
parates Into  two  branches:  one  of  which  forms  the gutf 
streams  and  the  other  flows  along  the  corst  of  Brazil, 
and  passes  through  the  Straits  of  Magellan.  The  gulf 
stream  flows  northward  through  the  middle  of  the  At- 
lantic, till  it  reaches  the  Cape  Verd  Islands;  it  then 
passes  through  the  Caribbean  Sea,  between  Cuba  and  the 
peninsula  of  Yucatan,  sweeps  round  the  Gulf  of  Mexico, 
and  rushes  out  by  the  Bahama  Channel ;  then,  spreading 
out  to  a  greater  breadth,  it  continues  its  course  along  the 
shores  of  the  United  States  to  Newfoundland,  where  It 
is  deflected  eastward  by  a  current  setting  in  from  Baffin's 
Bay ;  and,  passing  the  Asores  and  Canary  Islands, 
in  a  great  measure  into  itself.  Its  breadth  Is  M 
in  the  Bahama  Channel,  and  velocity  from  3  to  5  i 


hour.  {Murray  s  Geography,  p.  1WJ.)  The  polar  currents 
flow  constantly  from  the  poles  towards  the  equator,  though 
it  is  evident  that  their  sources  must  be  supplied  by  cur- 
rents in  a  contrary  direction.  Their  existence  Is  proved 
by  the  great  masses  of  ice  which  are  carried  every  year 
from  the  polar  seas  to  tropical  latitudes.  Oceanic  cur- 
rents, by  carrying  with  them  the  temperature  of  the  re- 
gion* whence  thev  flow,  contribute  in  no  small  degree  to 
modify  the  temperature  of  the  atmosphere,  and  give  a 
character  to  tin-  climate  of  the  countries  to  which  thry 
are  contiguous.  On  the  parallel  of  New  York  lliunboUlt 
found  the  temperature  of  the  gulf  stream  72"  of  Fah- 
renheit, while  out  of  the  current  the  heat  of  the  ocean  at 
the  surface  was  only  63J.    The  current  which  flow* 
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CURRYING. 

along;  the  eastern  roast  of  Africa,  ami  doublet  the  Cape 
of  Good  Hope  in  a  stream  130  miles  broad,  is  from  7°  to 
warmer  than  the  contiguous  sea.  The  existence  of 
under  currents  in  the  ocean  is  suspected  rather  than 
proved.    For  current*  in  the  atmosphere,  see  Winn*. 

CU'RUYING.  (Fr.  corroyer.)  The  art  of  dressing 
skins  after  they  are  tanned,  for  the  purposes  of  the  shoe- 
maker, saddler,  and  harness-maker,  *fcc;  or  of  giving  them 
the  necessary  smoothness,  lustre,  colour,  and  suppleness. 
The  operation  of  currying  is  performed  in  two  ways  ; 
cither  upon  the  flesh,  or  on  the  hair,  or,  as  it  is  technically 
called,  the  grain;  and  consists  chiefly  of  four  processes, 
which  require  great  experience  and  dexterity.  The  reader, 
will  And  in  Dr.  Urc's  Dictionary  of  Arts,  Ar.  a  full  account 
of  this  curious  operation,  accompanied  by  a  wood  rut  il- 
lustrative of  the  singular  tools  and  manipulations  winch 
It  requires. 

CU'RSITORS.  (Lat.curro,  /  run.)  Officers  In  the 
Court  of  Chancery,  whose  duty  it  is  to  make  out  original 
writs.  They  are  called  also  clerks  of  the  course  (clerici 
de  cursu) ;  and  are  34  in  number,  forming  a  peculiar  cor- 
poration. Cursitor  Baron  is  the  name  of  an  officer  in 
the  Court  of  Exchequer,  who  administers  the  oath  to  nil 
high  sheriff*,  under  sheriffs,  bailiffs,  and  all  the  func- 
tionaries of  the  customs. 

OURTAI'L  STEP.    (Lat.curtus.sAorf.)    The  lower 
step  in  a  flight  of  stairs  ending  at  its 
in  a  scroll .    Perhaps  taking  its 
round  like  a  cur's  tail. 

OURTA'NA.  The  sword  (as  It  is  called)  of  Edward 
the  Confessor,  which  has  Its  edge  blunted  as  an  emhlem 
of  Mercy.  It  is  carried  between  the  swords  of  justice 
temporal  and  justice  spiritual ;  and  borne  before  the  kings 
of  England  at  their  coronal  ion. 

CU'RTATE  DISTANCE.  A  term  employed  in  as- 
tronomy to  denote  a  planet's  distance  from  the  sun  reduced 
to  the  plane  of  the  ecliptic.    The  curtate  (or  shortened) 

distance  is  therefore  equal  to  the  true  distance  multiplied 
hi-  »h»  »r  ii„.  ..i.m'i  i,«ii.w><.ntr<»  i««i.,,.i.. 


by  the  cosine  of  the  planet's 
"  or  COUR 


CU'KTKSY  or  COURTESY  OF  ENGLAND,  in 
aw.  Is  the  right  of  a  husband  who  has  married  a  wife 
seised  in  fee  simple  or  fee  tail  general,  or  heiress  In  special 
tall,  and  has  issue  male  or  female  born  alive,  and  which 
by  possibility  may  inherit,  to  hold  her  lands  after  her 


death  for  his  life.  (See  Msrriaoe,  L\w  ok.)  Thus,  four 
things  are  said  to  be  necessary  to  give  an  estate  by  the 
curtesy, —  marriage,  seisin  of  the  wife,  Issue,  and  death 
of  the  wife. 

CU'RULE  MAGISTRACIES.  In  Ancient  History, 
those  of  the  greatest  dignity  in  the  Roman  state; 
were  distinguished  from  all  others  by  the  privilege 
enjoyed  by  the  persons  who  held  them  of  sitting  on  ivory 
chairs  (sWAr  curtsies)  when  engaged  in  their  public 
functions.  The  curule  magistrate*  were  tho  consuls, 
prtetors,  censors,  and  chief  irdilcs ;  which  last,  on  account 
of  this  privilege,  were  called  curule  ledilcs,  to  distinguish 
them  from  the  plebeian. 

CU'RVATURE.  The  continual  flexi  ire  or  bending 
of  a  line  from  the  rectilinear  direction.  The  curvature 
of  a  circle  is  greater  in  proportion  as  the  radius  is  smaller ; 
and  the  curvature  of  any  other  curve  at  a  given  point  is 
measured  by  comparing  it  with  a  circlo  which  otcuiates 
It,  or  forms  with  it  a  contact  of  a  particular  kind  at  that 
point.  (See  Osculating  Circle,  and  Radius  op  Curva- 
ture.) The  determination  of  the  curvature  of  curve 
lines  requires  the  aid  of  the  differential  calculus. 

CURVE.  In  Analytical  Geometry,  a  line  of  which 
no  three  consecutive  pointi  are  in  the  same  direction  or 
straight  line.  The  general  theory  of  curve  lines,  and  of 
the  figures  bounded  by  them,  forms  an  extensive  and  im- 
portant part  of  mathematical  science,  and  In  fact  properly 
constitutes  what  is  called  the  high  or  transcendent  geo- 
metry. It  will  easily  be  understood,  however,  that  the 
curves  which  form  the  object  of  geometrical  speculation 
arc  those  only  of  which  the  succession  of  points  observes  a 
regular  law,  capable  of  being  expressed  by  a  mathematical 
formula  ;  not  those  which  are  formed  irregularly  by  the 
hand,  for  example,  like  letters  In  writing. 

Although  the  ancient  geometricians  had  bestowed  tome 
attention  on  the  subject  of  curve  lines,  and  in  addition  to 
the  conic  sections  had  investigated  some  of  the  properties 
of  a  few  other  curves,  as  the  cissoid,  the  conchoid,  par- 
ticular kinds  of  spirals,  and  perhaps  others  whose  names 
may  have  been  forgotten ;  yi*t  their  researches  had  only 
led  them  to  the  knowledge  of  a  small  number  ol  particular 
propositions  deduced  from  a  laborious  consideration  of 
the  circumstances  of  each  individual  case,  and  not  ad- 
mitting of  extended  application.  The  general  methods 
of  investigation  which  the  modern  geometer  can  apply 
with  so  much  greater  advantage  are  owing  to  the  progress 
of  algebra,  and  the  happy  invention  by  Descartes  of  the 
method  of  delining  curves  by  algebraic  equations. 

Let  M  N  be  a  curve,  and  A  H,  A  C  two  straight  lines  In 
the  same  plane,  to  which  all  its  points  are  referred  ;  then 
A  B  and  A  C  are  the  axes  of  the  curve.  Take  a  point 
P  in  the  curve,  and  draw  P  Q  parallel  to  AC;  the 
line  AQ  is  called  the  absciss  of  the  point  P,  and  is  dc- 
3fN 


noted  by  x  ,  and 


CURVE. 

P  Q  the  ordinate,  and  denoted  by  y. 
Now  if  for  any  given  value  of    A  Q 


0 


1 1 


/ 


of  this  cqua- 


a  corresponding  value  of  P  Q  can  be 
assigned,  that  is,  if  P  Q  can  )*•  ex- 
pressed in  terms  of  A  Q  and  known 
quantities,  that  expression  Is  called 
the  equation  of  the  curve,  and  all  its 
properties  can  be  thence  deduced  by- 
means  of  algebraic  transformations 
without  any  reference  to  the  diagram. 
The  first  use  of  this  method  of  defining  curve  lines  by 
means  of  an  equation  between  the  absciss  and  ordinate  Is 
to  enable  us  to  divide  them  into  classes,  of  which  all  the 
individuals  have  some  properties  in  common.  Descartes 
divided  them  into  two  great  classes,  —  geometrical  j»nd 
mechanical.    It  is  now  usual  to  Indicate  the  same  dis- 
tinctions by  the  terms  algebraic  and  transcendental.    A I  - 
gebraic  curves  are  those  in  which  the  relation  between 
the  absciss  and  the  ordinate  is  expressed  by  an  algebraic 
equation  :  transcendental  curves  are  those  in  which  the 
relation  between  x  and  y  is  not  expressed  by  an  algebraic, 
but  by  a  differential  equation ;  that  is.  by  an  equation 
between  (it  and  dy.    There  is  still  a  class  which  may  be 
regarded  as  Intermediate  between  these  two ;  namely. 
exponential  curves,  or  those  in  tho  equation  of  which  one 
or  both  of  the  unknown  quantities  enters  as  an  expo- 
nent.   Such,  for  example.  It  the  equation 

In  order  to  form  an  Idea  of  a  curve  of  which  the  equation 
is  given,  it  is  necessary  to  suppose  the  equation  resolved  ; 
that  is  to  say,  that  the  value  or  y  is  found  In  terms  of  x 
and  given  numbers.  This  lictng  found,  we  take  all  the 
positive  values  of  x  from  0  to  +  infinity,  and  also  all  the 
negative  values  to  —  Infinity.  The  corresponding  ordinate* 
or  values  of  y  will  give  all  the  points  of  the  curve  ;  the 
positive  ordinates  being  taken  on  one  side  of  the  axis  cf 
the  abscissa,  and  the  negative  on  the  opposite  side. 

curves  are  divided  into  different  classes  or 
ding  to  the  degree  of  the  equation  which  ex- 
press,-,  the  relation  between  their  co-ordinates.  StraiKht 
lines  are  denominated  lines  of  theirs/  order,  because  the 
equation  of  a  straight  line  being  of  the  form  0  =  A  +  B  * 
+  Cy,  is  ouly  of  one  dimension  ;  that  is  to  say.  it  con- 
tains no  powers  or  products  of  tho  variables  x  and  y. 
Lines  of  the  second  order  are  f 
rises  to  two  dimensions.  T 
tion  is, 

0  =  A  4-  B  x  +  C  y  +  D  x*  +  F.  x  y  +  F  y3  ; 
and  the  curves  which  it  include*  are  the  conic  sections  ; 
that  is,  the  circle,  the  ellipse,  the  hyperbola,  and  the  para- 
bola. These  curve  lines  arc  the  simplest  of  ail,  because 
lines  of  the  first  order  arc  not  curves ;  hence  they  are  some- 
times called  curves  of  the  first  order.  Following  out  tbe 
analogy,  lines  of  the  third,  or  those  whose  equation  ri*c*  to 
the  third  degree,  are  curves  of  the  second  order,  and  so  on. 

The  dimension  of  the  equation  of  a  curve  line  is  not 
altered  by  changing  the  origin  or  position  of  Its  co-ordi- 
nates, or  in  making  any  transformation  of  its  axes.  It 
follows,  therefore,  that  a  line  of  the  nth  order  can  never 
be  intersected  by  a  straight  line  in  more  than  m  points, 
because  the  ordinates  can  never  have  more  than  n  real 
values.  This  follows  from  the  general  theory  of  e« tui- 
tions ;  and  in  fact  nil  the  properties  of  any  curve  lino 
being  deducible  from  its  equation,  a  complete  theory  of 
algebraic  equations  of  any  degree  includes  the  theory  of 
lines  of  that  order.  In  this  way  it  is  proved  that  all  lines 
of  any  order  of  which  the  number  is  uneven  have  ne- 
cessarily at  least  two  infinite  branches;  for  In  this  caso 
one  at  least  of  the  co-ordinates  is  raised  to  an  uneven 
power  In  the  equation  —  for  example,  the  3d,  the  -Vh,  \c.  ; 
and  therefore  will  have  at  least  one  real  value,  whatever 
value  (which  may  be  increased  in  infinitum,  positively  and 
negatively)  may  be  given  to  the  other  co-ordinate. 

We  have  mentioned  that  the  lines  of  the  secAid  order 
include  only  the  circle  and  the  conic  sections.  Newton, 
in  his  Enumrratio  Linear  urn  Tertii  Ordmis,  reckons  7'2 
species  of  lines  of  the  third  order,  or  curves  of  the  'Ai 
degree.  As  the  order  is  more  elevated  the  number  of 
genera  and  species  liecomes  more  numerous.  The  sub- 
divisions into  genera  and  species  are,  however,  founded 
on  some  arbitrary  properties,  and  consequently  arc  not 
made  uniformly  by  different  authors.  Cramer,  in  bit 
Analyse  des  I.ignes  Courbes,  found  fourteen  different 
genera  of  curves  of  the  third  order  ;  and  Euler  (Intro, 
duetto  in  Analyiin  Infinitorum)  sixteen.  The  wholo 
number  of  curves  belonging  to  this  order  has  been  sup- 
posed to  amount  to  some  thousands. 

Curves  of  Double  Curvature. — Hitherto  we  have  spoken 
only  of  curves  on  a  plane ;  but  if  they  are  traced  on  surfaces 
which  are  not  plane,  they  will  have  a  double  curvature  ; 
that  which  belongs  to  the  line  itself,  and  that  of  tbe 
surface  on  which  It  is  traced.  In  order  to  investigate  the 
properties  of  a  curve  of  this  sort,  it  must  be  supposed  to  be 
projected  on  two  different  planes  perpendicular  to  each 
other  ;  the  projections  will  be  two  ordinary  curve*  havn , •» 
a  common  axis  and  different  ordinates.  One  of  thr*e 
curve*  will  be  defined  by  an  equation  between  r  and  y,  and 
the  other  by  an  equation  between  x  and  x  ;  so  that  tho 
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CUSCUTACE/E. 


of  a  curve  of  double  curvature  Is  composed  of 
each  containing  two  variables,  of  which  one 
to  both  equations,  and  taken  on  the  line  of  in- 
of  the  two  plans*  of  projection. 
Curve  Surfaces.  —  A  curve  surface  is  represented  alge- 
braically by  an  equation  containing  tb™*^  variables ;  for 

I  in  finite  terms  ;  and^echa- 

>  also  classed  adding  to  the , 
of  the  variable  in  their  equations.  When  tii 
are  only  of  the  second  degree,  the  surfaces 

when  the  variable  co-ordinates  rise  to  the 


■  Hues 


third  degree,  they  arc 

The  most  complete  treatise  on  the 
i*  that  of  Cramer,  Introduction  d  VAnatyse  aes  i.tgnes 
(win  ;  but  more  or  less  on  the  subject  is  contained 
ia  every  work  treating  of  the  application  of  algebra  to 
geometry.  For  curve  surfaces,  and  curves  of  double 
curvature,  the  student  may  consult  Larrolx's  Urge  work, 
Traitf  dm  Calrttl  Dtftrentirl  et  du  Calcul  Integral ,  or 
the  Application  de  V  Analyse  a  la  Otomitric  of  Monge. 

CLSCUTA'CE.E.  (Cuscuta,  one  of  the  genera.)  A 
very  small  natural  order  of  Exogeiu,  consisting  of  but 
one  genus,  inhabiting  all  the  quarters  of  the  globe,  and 
related  to  Con volv uJa ctte  ;  but  distinguished  by  the  im- 
bricate corolla,  which  does  not  fall  off  after  flowering, 
the  spiral  embryo,  and  the  parasitical  habit.  Common 
dodder,  a  curious  thread-iike  twining  plant,  found  on 
heaths,  belongs  to  the  order. 

CUSP.  <  iJat.  cuspis,  point.)  In  Astronomy,  expresses 
the  points  or  horns  of  the  moon.  In  geometry  the  word 
U  used  to  denote  the  point  or  comer  formed  by  two  parts 
of  a  curve  meeting  and  terminating  there. 

Crvr.  In  Architecture,  a  term  applied  by  Sir  James 
Hall,  in  bis  Origin  «/  Gothic  Architecture,  to  the  spear- 
shaped  ornaments  appended  to  the  several  points  of 
trefoil,  quatrefoil,  Ac.  arches  ;  but  this  term,  it  is  to  be  ob- 
j-rrf-d.  has  not  been  generally  adopted  by  architects. 

CL'SPA'BIA  BAKK.   See  Anglstura. 

CU'SPIDATE.  (Lat.  cuspfs.)  In  Botany,  a  term 
nsrd  in  describing  the  apex  of  a  body,  when  it  gradually 
tapers  Into  a  rigid  point.  It  is  also  used  sometime*  to 
express  abruptly  acuminate,  as  the  leaf  of  many  Hubi. 

CU'STARD  APPLE.  A  term  applied  in  the  West 
Indie*  to  the  fruit  of  the  Anona  reticulata. 

CU'STOM  (Fr.  coutumc),  in  Law,  signifies  gene- 
rally a  right  or  law  not  written,  but  established  by 

Li    U'\      i"n  H.TM.I«T  a  <  u-t->iii  valid  it  ha-.  bern  n.ii.j 

that  the  following  Qualities  arc  requisite :  —  I .  Antiquity  ; 
i.e.  that  it  shall  have  been  used  as  far  back  as  time 
of  legal  memory,  that  is,  the  first  year  of  Richard  I. 
S.  Continuance  without  interruption  ;  3.  Without  dispute. 
4.  It  must  be  reasonable ;  and  5.  Certain.  C.  Compulsory. 
7  Customs  must  be  consistent  with  each  other.  Customs 
in  derogation  of  the  common  law  must  be  construed 
ttrietly.  General  customs,  relating  to  all  England,  are 
determinable  try  the  judges  ;  but  local  customs  by  a  jury. 
An  exception  to  this  rule  is  to  be  found  in  the  Custom  <<j 
the  City  of  London,  which,  if  questioned,  is  established  by 
certificate  of  the  mayor  and  aldermen  ;  with  the  exception 
of  tho*e  customs  from  which  the  corporation  itself  claims 
a  benefit.  Customs  ( coutumes ),  in  the  law  of  France,  were 
the  Uws  relating  both  to  moveable  and  immoveable  pro- 
perty peculiar  to  different  districts  of  the  kingdom  before 
t.'*r  Revolution.  Districts  governed  by  customs  were 
riramrinty  termed  payscoutumiers,  in  contradistinction  to 
the  remainder  of  the  realm,  which  being  under  the  civil 


termed  pays  de  droit  Romain.  The  pays  cou- 
embraced  all  the  north  of  France.    The  valid 


CYA NO METER 

about  the  least  exceptionable  of  all  taxes.  They  are  col- 
lected with  the  greatest  possible  facility,  involving  no  in- 


important 

principle  that  when  a  case  was  unprovided  for 
bv  local  custom,  that  of  Paris  was  to  be  applied  in  aid. 
Works  containing  the  customary  law  of  a  particular  dis- 
trict ?re  stvled  Couittmicrs. 

CC'STOMARY  FREEHOLD.  In  Law,  is  a  superior 
kind  of  copyhold  ;  the  tenant  holding,  as  It  is  expressed, 
by  copy  of  court  roll,  but  not  at  the  will  of  the  lord.  See 

COPvtiOM). 

CU'STOMS.  (Lat.  i>ortorla.)  In  Finance,  duties 
chaxjrerf  on  the  importation  or  exportation  of  certain 
i  fjmtnortitic* :  that  is,  on  their  being  brought  into,  or  sent 
from,  a  country.  Such  duties  were  levied  in  antiquity, 
xiA  form  an  important  part  of  the  revenue  of  this  and 
most  other  mod'  rn  vtato.  Down  to  the  srra  of  the  Re- 
volution, customs  duties  were  charged  indiscriminately 
on  rr>"*t  commodities,  whether  exported  or  imported  ; 
bat  since  the  e(ior.h  in  question  they  have  been  almost 
exclusively  laid  on  imported  articles ;  those  laid  on  ex- 
pats being,  in  most  instances,  imposed  rather  to  check 
or  prevent  the  exportation  of  the  articles,  than  in  the 
v*— w  of  raiding  revenue. 
Were  thu  the  proper  place  for  mcli  investigations,  it 

moderate  customs  duties  are 


the  circumstances  of  individuals,  as  is  I 
with"  taxes  on  income  or  property  ;  nor  any  interference  of 
any  sort  with  the  processes  carried  on  In  the  arts,  as  is  the 
case  with  certain  excise  duties.    By  allowing  impcrted 

joint  locks  ef  the  king  and  the  importer,  the  revenue  is 

to  pay^the 'duties * t i \\  thv  goodT  be*w'thdrawj»  ^^con- 
sumption ;  so  that  but  little  additional  capital  is  required 
to  be  at  the  command  of  the  importing  merchant  because 
of  the  articles  in  which  be  deals  being  subject  to  duties, 
and  but  little  addition  i<  consequently  made  to  the  price 
of  the  goods  on  account  of  the  profits  accruing  to  the 
dealers  on  the  duties. 

Customs  duties  should  not  be  carried  to  such  a  height 
as  to  give  any  overpowering  stimulus  to  smuggling. 
They  then  contradict  and  defeat  the  very  purpose  for 
which  they  are  intended.  Our  finance  ministers  have 
not,  however,  been  sufficiently  alive  to  this  obvious  con- 
sideration. There  can  be  no  articles  better  fitted  to  bear 
customs  duties  than  tobacco  and  spirits  ;  but  the  duties 
with  which  they  are  loaded  are  so  extravagantly  high, 
that  they  occasion  a  great  deal  of  smuggling,  with  its 
accompanying  crime  and  demoralization,  and  would  cer- 
tainly be  a  good  deal  more  productive,  were  they  effec- 
tually reduced.  The  existing  duties  on  brandy  and  geneva 
are,  perhaps,  the  very  worst  in  our  tariff;  but  they  would 
be  about  the  very  best,  were  they  reduced- from  fit. 6rf. 
to  Hs .  or  10*.  a  gallon. 

We  subjoin  an  account  of  the  gross  and  nctt  amount  of 
the  customs  duty  collected  in  each  of  the 
of  the  United  Kingdom  in  1*37  and  1838. 
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wight  be  easily  shown  that 


CU'TICLR.  (Lat.  cutis,  sat*.)  In  Anatomy,  the  scarf 
skin.  The  exterior  membranous  covering  of  the  body. 
In  its  chemical  characters  it  resembles  nail,  quill,  Ac, 
and  has  the  properties  of  a  condensed  form  of  albumen. 

Ci  'ticle.  In  Botany,  the  thin  vesicular  membrane 
that  covers  the  external  surface  of  vegetables,  and  ad- 
heres firmly  to  the  cellular  substance  beneath  it.  It  acts 
In  plants  as  a  means  of  preventing  a  too  rapid  perspir- 
ation, and  is  furnished  with  respiratory  openings  called 
stomata. 

CU'TLERY.  A  term  used  to  designate  all  kinds  of 
sharp  and  cutting  Instruments  made  of  iron  or  steel,  as 
knives,  forks,  scissors,  razors.  Ac.  The  principal  seat  of 
the  manufacture  of  British  cutlery  Is  Sheffield  ;  and  the 
articles  made  there  arc  held  in  the  highestest  imation  in 
all  parts  of  the  world.    See  Hardware. 

CU'TTER.  A  vessel  with  one  mast  and  a  bow- 
sprit, of  considerable  breadth  in  proportion  to  her  length. 
The  distinction  between  a  cutter  and  other  vessels  of 
one  mast,  which  arc  called  sloops,  Is,  that  in  the  cutler 
the jib,  has  no  stau  to  support  it. 

CU'TFING.  An  excavation  made  through  land,  to 
conduct  a  road  through  it  on  a  level  lower  than  that  of 
the  surrounding  land,    See  Railroao. 

CYA'NIC  A'CID.  A  compound  of  26  cyanogen  +  8 
oxygen  »  34  cyanic  acid. 

CY'ANITE.  (Gr.  mim»*t,blue.)  A  massive  ami  crystal- 
lised mineral.   It  has  a  pearly  lustre.  Is  translucent,  and 
of  various  shades  of  blue  :  it  is  a  silicate  of  alumina,  witii 
a  trace  or  oxide  of  iron.    Only  found  in  primitive  rock*. 
^  CY  A*  NOG  Mi.    (Gr.  awsssv,  and  wpcu,  I  am 

sian 

bling  that  of  rubbed  peach  leaves  ;  it  is  ob- 

luder  a  pressure 
of  between  3  and  4  atmospheres  it  becomes  a  limpid  liquid. 
It  extinguishes  a  taper,  is  highly  poisonous  and  unre. 
spirable,  and  burns  in  contact  of  air  with  a  rich  purple 
flame.  Water  absorb*  between  4  ami  ft  times  its  volume 
of  the  gas.  It  I*  composed  of  carbon  and  nitrogen  in  the 
pro)>ortions  of  I carbon  +  14  nitrogen  as  2fi  cyanogen  ; 
it  Is  therefore  a  bicarburet  of  nitrogen.  Mixed  with 
oxygen  it  explodes  by  the  electric  spark,  and  is  resolved 
into  carbonic  acid  and  nitrogen  gas.  It  combines  with 
hydrogen  to  produce  the  hydrocyanic  or  prussic  acid: 
it  forms  with  the  metals  eyanuri  ts  or  cyanide*. 

CYANO' METER.  (Gr.  xt>«><*.  and  fur(«»,  mea- 
sure.) An  instrument  contrived  by  Snussurc  for  de- 
termining the  deepness  of  the  tint  of  the  atmosphere. 
A  circular  band  of  thick  paper  or  pasteboard  is  divided 
into  .'> I  parts,  each  of  which  is  painted  with  a  different 
shade  of  blue,  decreasing  gradually  from  tbedeepost  blue 


CY  A*  NOG  Mi.  (Gr. and  wtteu,  I  am  pro- 
duced; because  it  is  an  essential  ingredient  ot  l'rus- 
slan  blue.)  Cyanogen  is  a  gas  of  a  strong  and  peculiar 
odour,  resembling  that  of  rubbed  peach  leaves  ;  it  is  ob- 
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CYANOSIS. 

farmed  by  a  mixture  of  black,  to  the  lightest  formed  by 
a  mixture  of  white.  The  coloured  tone  is  held  in  the 
hand  of  the  observer,  who  notice*  the  particular  tint  which 
corresponds  to  the  colour  of  the  sky.  The  number  of 
this  tint,  reckoned  from  the  lightest  shade,  marks  the  in- 
tensity at  the  time  of  observation. 

CYANO'SIS.  (Gr.)  In  Medicine,  the  blue  disease.  A 
bluencss  of  the  Ixxiy  occasionally  arises  from  malformation 
of  the  heart.  The  whole  of  the  body,  and  especially  its 
exposed  parts,  becomes  a  blue  or  lead  colour,  in  conse- 
quence of  the  administration  of  nitrate  of  silver. 

CY'ANU'RETS.  Compounds  of  cyanogen.  When 
Prussian  blue  is  boiled  in  water  with  red  oxide  of  mer- 
cury, and  the  solution  filtered,  it  yield*  white  or  pale  butT 
crystals  of  cyanuret  qf  mercury. 

CYANIKRIC  ACID.  A  crystallUablo  acid,  obtained 
by  decomposing  urea  by  heat. 

CYBE'LE  (Gr.  K'.fr/-  ',  in  Mythology,  was  ori- 
ginally the  Phrygian  goddess  of  the  earth.  When  her 
worship  was  introduced  among  the  Greeks,  they  con- 
founded her  with  Rhea,  as  did  the  Latins  with  their  Ops. 
Her  rites,  like  those  of  the  Asiatic  deities,  in  general  were 
celebrated  with  great  excitement ;  her  priests,  who  were 
called  Galli,  Corybantes,  Curetes, 
howl  lugs  and  clashing  of  cymbals. 

CY'CADA'CE.E.  (Cycas,  one  of  the  genera.)  In 
Botany,  a  very  small  natural  order  of  arborescent  Gym- 
nospenns,  inhabiting  the  tropics  of  Asia  and  America. 
They  were  formerly  referred  by  Linnseus  to  the  Palms; 
but  in  1H2A  Brown  showed  the  analogy  between  Cycadaceof 
and  Conifer*,  and  hence  their  present  station.  Adolphe 
Brongni&rt  also  proved  the  affinity  by  finding  the  vessels 
contained  in  the  wood  of  both  orders  to  be,  as  he  says, 
of  the  same  structure.  The  only  remarkable  quality  in 
the  order  is  the  production  of  a  kind  of  sago  by  the  soft 
centre  of  Cycas  circinalis. 

CY'CLANTHA'CEJE.   (Cyclanthus.  one  of  the  ge- 
nera.)   In  Botany,  a  natural  order  of  Endogens,  inha- 
biting the  tropics  of  the 
to  Pandanacc<z,  " 


C  Y'CL  AS,  SINGLETON.Ac.  An  article  of  drew  worn 
In  >t  ti  wit  H  »ii)ti  w  it  ho  ut  il<.*fi*iisi  vc  Armour,  w  \x  ich  rutin 
into  fashion  about  the  reigns  of  Edward  II.  and  III.  in 
England.  It  was  a  mantle  or  surcoat  without  sleeves,  of 
silk,  cloth,  Ac,  reaching  to  the  knees  before  and  to  the 
calves  of  the  legs  behind.  It  was  succeeded  by  the  japon 
or  gyppon,  a  shorter  kind  or  surcoat. 

CY-CLAS.  (Gr.  uvmXh,  a  circle.)  A  genus  of  fresh- 
water air-breathing  Gastropods  or  snails,  so  named  on 
account  of  the  more  or  less  rounded  circumference  of  the 
shell  in  all  the  species.  Of  these  the  following  are  natives 
of  Britain :  —  the  river  cycle  ( CyeLit  rivicola.  Leach),  the 
largest  species  of  which  Is  not  uncommon  in  the  smaUer 
streams  communicating  with  the  Thames ;  the  horny 
cycle  (C.  cornea.  Lam.),  common  in  ditches  near  Bat- 
tersea;  cupped  cycle  ICyciat  calyculata,  Drap.);  lake 
cycle  (CycLu  Uicustris,l)r*p.). 

CY'CLE.  (Gr.  sjsflsAsy.j  The  revolution  of  a  certain 
period  of  time  which  finishes  and  recommences  perpe- 
tually. Cycles  were  invented  for  the  purposes  of  chro- 
nology, and  for  marking  the  intervals  in  which  two  or 
more  periods,  of  unequal  length,  are  each  completed  a 
certain  number  of  times,  so  that  both  begin  again  exactly 
in  the  same  circumstances  as  at  first.  The  cycles  used 
In  chronology  arc  three  ;  the  cycle  of  the  sun,  the  cycle 
qf  the  tnoon  or  Metonic  cycle,  and  the  cycle  of  indiction. 

The  cycle  qf  the  tun,  or  solar  cycle,  is  a  period  of  time 
after  which  the  same  days  of  the  week  recur  on  the  same 
days  of  the  year.  If  the  number  of  days  in  the  year  were 
always  the  same,  this  cycle  could  only  contain  seven  years  ; 
but  the  order  is  interrupted  by  the  intercalations.  In 
the  Julian  calendar  the  intercalary  day  returns  every 
fourth  year,  and  the  cycle  consequently  contains  4  x  7  —  VH 
years  ;  after  which  period  the  Dominical  letters  return  in 
the  same  order,  or  the  first  day  of  the  year  and  of  every 
month  falls  again  on  the  same  day  of  the  week.  Tin- 
origin  of  this  cycle  is  unknown  ;  it  is  supposed  to  have 
been  invented  about  the  time  of  the  Council  of  Nice  (32A)  -. 
but  the  first  year  of  the  first  cycle  is  placed  by  chronolo- 
gies nine  years  before  the  commencement  of  the  Christian 
era.  Hence  the  year  of  the  cycle  corresponding  to  any 
given  year  in  the  Julian  calendar  is  found  by  the  fol- 
lowing rule :  —  Add  nine  to  the  dale,  and  divide  the  sum 
by  twenty-eight ;  the  quotient  is  the  number  qf  cycles 
elapsed,  and  the  remainder  is  the  year  of  the  cycle.  Should 
there  be  no  remainder,  the  proposed  rear  is  the  2Mth,  or 
last  of  the  cycle.  In  the  reformed  calendar  this  rule  can 
only  apply  from  century  to  century  ;  for  the  order  is  in- 
terrupted by  the  omission  of  the  intercalary  day  every 
hundredth  year,  and  is  not  restored  till  the  end  of  four 
hundred  years.    See  Dominical  I.kttkh. 

The  cytie  qf  the  motm  is  a  period  of  10  solar  years, 
after  wh;ch  the  new  and  full  moons  fall  on  the  same  days 
of  the  year  as  they  did  10  years  before.  This  cycle  was 
invented  by  Meton,  a  celebrated  astronomer  of  Athens, 
and  the  chronological  period  which  he  founded  on  It  is 
310 


CYCLOID. 

celebrated  In  history  under  the  name  of  the  Metonic  cvcJe . 
The  Metonic  cycle  contained  exactly  G040  days,  w hn  li 
exceeds  the  true  length  of  10  solar  years  by  nine  an. I  a 
half  hours  nearly.    On  the  other  hand,  it  execnxls  tlic* 
length  of  '215  lunations,  or  synodic  revolutions  of  the 
moon,  by  seven  hours  and  a  half  only.    The  framers  of 
the  ecclesiastical  calendar,  in  adopting  this  period,  altered 
the  distrilxition  of  the  lunar  months,  in  order  to  accom- 
modate  them  to  the  Julian  intercalation  ;  and  the  etf  c«.-t 
of  the  alteration  was  that  every  three  periods  of  CMO  day* 
was  followed  by  one  of  6939.     The  mean  length  of  the 
cycle  was  therefore  G930}  days,  which  agrees  exactly  with 
19  Julian  years.    A  table,  therefore,  show  ing  the  days,  of 
the  new  and  full  moons  for  19  years,  would  serve  to  show 
the  days  of  these  phenomena  for  any  rear  whatever  when 
its  number  in  the  cycle  is  known.   The  number  of  the 
year  in  the  cycle  is  called  the  golden  number;  either  I »  - 
cause  it  was  so  termed  by  the  Greeks,  who,  on  account 
of  its  utility,  ordered  it  to  be  Inscribed  in  letters  of  gold 
in  their  temples,  or  more  probably  because  it  was  usual 
to  distinguish  it  by  red  letters  in  the  calendar.  The 
cycle  is  supposed  to  commence  with  the  year  in  whic  h 
the  new  moon  falls  on  the  1st  of  January.  This  happened 
in  the  year  preceding  the  commencement  of  our  era  ; 
hence  to  find  the  number  of  any  year  in  the  lunar  cycle, 
or  the  golden  number  of  that  year,  we  have  this  rule  :  — 
Add  one  to  the  date,  and  divide  by  nineteen  ;  the  quotient 
is  the  number  qf  cycles  elapsed,  and  the  remainder  is  the 
year  of  the  cycle.    Should  there  be  no  remainder,  the 
proposed  year  is  the  last  or  10th  of  the  cycle. 

Cycle  of  indiction,  or  Roman  indiction,  a  period  of  1 5 
years  ;  not  astronomical,  like  the  two  former,  but  entirely 
arbitrary.  Its  origin  and  the  purpose  for  which  it  w  as 
established  are  alike  uncertain  ;  but  it  is  conjectured 
It  was  Introduced  by  Constantine  the  Great,  about 
year  312  of  the  common  era,  and  had  reference  to 
Judicial  acts  that  took  place  under  the  Greek 
at  stat<<|  interval),  ol  l'>  pars.  In  chronological 
lug.  It  is  considered  as  having  commenced  on  the  1  st  of 
January  of  the  year  313.  By  extending  it  backwards  to 
the  beginning  of  the  era,  it  will  be  found  that  the  1  *t 
year  of  the  era  corresponded  with  the  4th  of  the  cycle. 
In  order,  therefore,  to  find  the  number  of  any  year  in 
the  cycle  of  indiction.  we  have  this  rule :  _  Add  three  t  > 
the  date  ;  divide  the  sum  bV  fifteen,  and  the  remainder  it 
the  year  of  indiction.    Sec  Calemoah. 

CV'CLIC  CHORUS.  The  chorus  which  performed 
the  songs  and  dances  of  the  Dithyrambic  Odes  at  Athens. 
They  derived  their  name  from  the  circumstance  of  their 
dancing  round  the  altar  of  Bacchus  in  a  circle  (nunXf), 
and  were  thus  distinguished  from  the  square  (  n  r?«  >.*,,  4 .  y 
choruses  of  tragedy. 

CY'CLIC  POETS.  (Gr.  *u*X«.)  This  term  was  ap- 
plied to  a  succession  of  Epicpoets  who  followed  Homer, 
and  wrote  merely  on  the  Trojan  war  and  the  advert 
tures  of  the  heroes  immediately 
as  it  were,  to  one  circle  (««***«) 
works  have  come  down  to  us. 

CY'CLOBRA'NCHIANS,  Cyclobranehiata.  (Gr. 
xvhXk.  and  3f*yx,m<  /?'#*•)  The  name  of  an  order  of 
hermaphrodite  Gastropudous  Mollusks,  including  thnw 
in  which  the  branchiae  consist  of  little  tufts  or  pyramids 
attached  in  a  circular  arrangement  to  the  inner  surface 
of  the  margin  of  the  mantle. 

CYCLOI'D.or  TROCHOID.  (Gr.  mukXh,  or  r*#- 
X* .  wheel ;  and  i<3*f ,  form. )  In  Geometry,  one  of  *he 
transcendental  curves,  described  bv  a  point  P  in  the 
circumference  of  a  circle  which  rolls  along  an  extended 
straight  line  A  B  until  it  has  completed  a  revolution. 
Some  of  the  properties  of  the  curve  are  obvious  from 

this  definition.  The  line  A  II, 
which  is  called  the  base  of  the 
cycloid,  is  equal  to  the  circumfer- 
ence oTthegenerating  circle ;  and 
CD,  which  is  the  axis  of  the  cy- 
cloid, is  equal  to  the  diameter.  In 
any  position  E  P  Fof  the  gem-rat - 
*quai  to  the  arc  E  P,  A  Q  the  absciss  = 
A  E  —  Q  E  =»  arc  E  P  —  sine  EP,  and  PQ  the  ordinate  = 
1—  cosine  of  E  P.  It  is  also  easy  to  prove  that  the  whole 
length  of  the  cycloid  A  D  B  is  equal  to  four  times  C  D,  and 
the  whole  area  or  space  between  the  curve  and  Its  base 
triple  that  of  the  generating  circle.  A  portion  of  the  curve 
D  F,  counted  from  its  summit,  is  double  of  F  P,  the  supple  - 
mental  chord  of  the  arc  E  P  ;  and  V  P  is  also  a  tangent  to 
the  cycloid  at  P.  The  curve  has  many  other  remarkahl-> 
properties  which  have  been  discovered  by  more  recondite 
investigations.  Its  inmtlute,  or  the  curve  formed  by  un- 
folding a  thread  or  flexible  line  from  its  convex  side,  is 
child  equal  and  similar  to  the  original.  If  a  heavy  body 
the  force  of  gravity  In  an  inverted  cycloid, 
the  velocity  which  it  acquire* 
is  exactly  proportional  to  the 
length  of  the  cycloidal  arc  PI); 
so  that  from   whatever  point 

(  mP'riil  at*'  bv8'n  10  fa"' 
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CYCLOIDES. 

If  a  body  U  to 
i  a  point  A  to  another  point  D 
it  will  accomplish  the  passage 
the  cycloid  A  P  D  than  by 
in  the  straight  line  A  D,  or  in  any  other  path 
See  Brachystochronb. 
cycloid  may  bo  made  to  assume  an  endlets  variety 
by  placing  the  tracing  point  not  in  the  circum- 
of  the  generating  circle,  but  without  or  within  it, 
(hough  (till  in  the  tame  plane.  When  the  tracing  point 
is  without  the  circle,  the  curve  has  its  bate  shortened, 
and  in  called  the  curtate  or  contracted  cycloid.  If  the 
point  is  within  the  circumference,  the  curve  it  called  the 
frolatt  or  inflected  cycloid. 

Few  curvet  have  afforded  finer  tcope  for  the  exercise 
of  modern  geometry  than  the  cycloid.  Itt  properties 
o:cee*sively  engaged  the  attention  of  Kobervai,  Fermat. 
l>escartea,  Pascal,  Slutiut.  Wren,  and  \N  allit.  Huygcnt 
rrrtihed  the  curve  to  early  at  1667 ;  and  having  after- 
wards discovered  itt  isochronism,  or  the  remarkable 
property  that  all  bodied  gliding  along  it  will  descend  from 
any  point  in  the  tame  time,  and  likewise  that  it  produce* 
a  similar  cycloid  by  itt  development,  he  applied  these 
•iisroTerle*  to  the  improvement  of  the  pendulum,  and 
» bowed  how  a  perfectly  synchronous  vibration  could  Ite 
procured,  theoretically  at  least,  by  causing  a  flexible  rod 
to  vibrate  between  cycloidal  cheeks.  Itt  property  of  being 
the  line  of  swiftest  descent  was  discovered  by  John  Ber- 
noulli in  ltt>7. 

CYC'LOI'DES.  (Gr.  n*nktt.)  A  name  given  by 
Acassix  to  one  of  hit  orders  of  fishes,  the  species  com- 
posing which  have  scales  composed  of  simple  layers  with 
smooth  margins,  but  often  ornamented  on  their  exte- 
rior surface  with  different  figures  impressed  upon  all 
the  Layers  :  these  are  of  horn  or  bone  without  enamel ; 
the  scales  of  the  lateral  line,  instead  of  Ik- lug  fiat,  are 
funnel-shaped  ;  the  contracted  part  applied  against  the 
disk  of  the  scale  forms  the  tube  by  which  the  mucus 
rxmU  i  which  cot crs  the  fish.  The  families  Included  m 
the  Cycloid  order  are,  I^tbroides ,  Huge*,  At  her  in*  s ,  Scom- 
brrotds.  Gadoids,  Gobioids,  Murcnoids,  Lucioids,  Sal- 
>•  i  imieoids.  and  Cyprinoids . 

CY'CLOP-S'DIA.  (More  correctly  Kncychtpadia, 
from  the  Greek  wordt  i>  Mink*  *-«m8sm  ;  instruction  in  a 
circle.)  A  work  containing  definitions  or  account!  of  the 
principal  tubjectt  in  one  or  all  departments  of  learning, 
art.  or  science.  Itt  arrangement  may  be  either  according 
to  divisions  into  the  various  tciencet,  Ac.  or  the  subjects 
rn.tj  !  .  arranged  And  treated  In  alphabetical  order,  I  I  ' 
J  ru~yclu}>< du- 1',  anefise,  or  Dh  Uomnrite  Kncychtpt  dique, 
and  the  LncyclopadiaJiritannica,  have  been  the  most  cele- 
brated workt  of  thlt  species ;  but  the  earliest  appears  to 
be  the  Lexicon  Tecknicum  of  Harris,  published  In  1706. 
The  great  French  work,  the  Encyclopedic  Mcthwliqtte, 
consists,  not  of  one,  but  of  a  terics  of  encyclopedia!  or 
dictionaries.   Sec  Dictionary,  Encyclopedia. 

CVCLCPPEAN.  An  epithet  applied  to  certain  huge 
structure*  the  remains  of  which  Are  found  in  many  parts 
of  Greece.  Italy,  and  Asia  Minor,  the  architecture  of  which 
was  totally  different  in  style  from  that  which  prevailed 
the  historical  ages.  The  epithet  originated  in 
tradition  that  assigned  these  edifices  to  the 
gigantic  strength  of  the  Cyclops.  It  it  mort  prolwble  that 
they  were  really  raised  by  the  Pclasgians,  the  prcdecettort 
or  ancestors  of  the  later  Greeks  ;  and  a  gradual  progress 
may  be  traced  In  them  from  the  extreme  of  rudeness  to  a 
U^ree  ^symmetry  that  Indicates  an  approach  to  the  ele- 

S*C^ClAyli>ES.U[c,T.  ******  circle  and        eye.)  In 


CYNICS, 
which  the 


it 

.  at  In  the 


Mythology,  a  race  of  gigantic  being!  fabled  by  the  (ireekt 
to  dwell  in  Sicily,  where  they  assisted  Vulcan  In  forging 
the  thunderbolts  of  Jupiter.  They  had  only  one  eye, 
round,  and  situated  In  the  centre  of  the  forehead.  The 
most  celebrated  among  them  was  Polyphemus,  whose 
exploits  have  formed  a  prolific  theme  for  the  poets  of 
antiquity.  His  attachment  to  the  nymph  Galatea,  is 
happily  described  In  an  idyl  of  Theocritus  ;  and  the  9th 
book  of  the  Odyssey  containt  a  graphic  account  of  his 
savage  propentitlet,  and  of  the  lost  of  hit  eye  by  the  ttra- 
lagt-m  of  L  lvsses. 

CYCLCSIS.  (Gr.  mvm>h.)  A  term  applied  by 
Schultx  to  that  general  motion  of  latex  or  the  vital  fluids 
of  plants,  which  passes  through  vessels  of  a  peculiar 
ki:jd.  and  which  are  diffused  through  the  system  of  plants 
without  Interruption  ;  in  distinction  to  rotation,  or  the 
movement  of  fluids  in  separate  cells,  as  in  Chara,  Valls- 
oeria,  Ac.  According  to  this  physiologist,  the  pheno- 
menal of  cyclosit  is  confined  to  the  highest  forms  of 
iffi;.ii!i  n  w  hi!>-  that  of  rotation  is  <  !i  iracu  rbtie  ol  the 
more  imperfect  orders  of  plants. 

CY'CLOSTO'MA.  (Gr.  mvmXh,  and  rrfjus,  a 
mouth.)  A  genus  of  air-breathing  Gastropods  or  snails  ; 
to  called  on  account  of  the  circular  form  of  the  aperture 
i  ;  tin  -■•<  II-  Cye. '■>.<■!<  ma  ele^nn  I  ,'  >t  tie  turn  are 
l-<h  natives  oi  England. 
CVCLOSTCMES.  Cyclostoma     (Gr.  awtAtf,  and 

ST*  —*«—■> ' 


coma,  to  express  the  head  of  a  forest  tree. 

CY'MBALS.   (Gr.  *su.r«Ae».  from  av/sC+r,  hollow. 


by  a 

^Y'GNUS.  (Lat.  the  swan.)  In  Attronomy.  one  of 
the  old  constellations  in  the  northern  hemisphere. 
Cv'c.Nrt.  In  Ornithology.  See  Swam. 
CY'LIN DEK.  (Gr.  «*.a»*«,  1  roll.)  In  Geometry,  a 
•olid  which  may  be  conceived  to  be  formed  by  the  revolu- 
tion of  a  rectangular  parallelogram  about  one  of  its  sides. 
The  surface  of  a  cylinder,  not  including  the  two  ends.  It 
equal  to  the  rectangle  formed  by  multiplying  the  circum- 
ference of  its  bate  into  itt  altitude  ;  and  the  solid  content 
it  equal  to  itt  altitude  multiplied  Into  the  area  of  its  bate. 
The  cone,  the  sphere,  and  the  cylinder  have  a  remarkable 
relation  to  each  other,  first  discovered  by  Archimedes: 
namely,  that  the  cone  it  one  third  of  the  cylinder,  having 
the  same  base  and  altitude  ;  and  the  Interfiled  sphere  two 
thirds  of  the  cylinder ;  or  the  cone,  the  sphere,  and  the 
cylinder  are  to  each  other  as  the  numbers  1 ,  'i,  and  3. 

CYLl'NDROID.     (Gr.  «i>a»«{«,  cylinder,  and  iiin, 
form.)    A  tolld  which  differs  from  a  cylinder  in  having 
ellipses  instead  of  circlet  for  itt  ends  or  bases. 
CY'MA,  or  CYMATIl'M.    (Gr.  a***,  a  ware.)  In 
Architecture,  a  moulding,  taking  itt  name  from 
Itt  contour  resembling  that  of  a  w  ave,  I  wing 
hollow  In  itt  upper  part,  and  swelling  below. 
Of  thit  moulding  there  are  two  sorts :  the  cytna  recta. 
Just  described ;  and  the  cyma  re  versa,  whose 
upper  part  twells,  whilst  the  lower  It  hollow. 
By  the  workmen  these  arc  called  ogeet. 
Cyma.    (Gr.  mtmua,  a  foetus.)    In  Botany,  a  form 
of  inflorescence  consisting  of  a  solitary  flower  seated  in 
the  axilla  of  diehotomous  ramifications,  as  in  Sambucus 
Thit  term  it  also  sometimes  improperly  used,  in 
,  to  expret 
'MHALS. 

Brass  musical  instruments  of  percussion,  played  in  pairs 
by  striking  one  against  the  other.  They  are  circular,  about 
six  or  eight  inches  diameter,  attached  to  leather  mount- 
ing!, by  which  they  are  held.  Cymbals  are  musical  in- 
ttrumentt  of  great  antiquity,  though  there  it  considerable 
doubt  as  to  who  was  the  inventor.  They  were  employed 
by  the  f Ireeks  in  the  festivals  of  Cybcle  and  Bacchus, 
and  indeed  by  nearly  all  the  nations  of  antiquity.  The 
cymbals  and  the  crotota  (which  see)  were  used  together. 

CY'MBIIJM.  In  Natural  History,  a  name  given  by 
many  writers  to  a  kind  of  sea-shell,  commonly  called 
the  gondola.  It  belongs  to  the  j 
dot  turn. 

CYNA'PIA.   A  crystaillixable 

from  the  JF.tkusa  cynapium. 

CY'NARA'CEa.  (Cynara,  one  of  the  genera.)  In 
Botany,  one  of  the  divisions  of  the  great  group  of  Com- 
pofittr,  admitted  hy  Juttieu.  It  contain*  tin  thi-tle,  tlw 
artichoke,  and  similar  plants,  having  their  capitula  sur- 
rounded by  a  hard  spiny  or  lacerated  Tnvolucrum,  and  long 
equal  tubular  florett  with  an  inflated  limb.  They  are  also 
called  Cynaroccphalsr, 
CYN.AROCI-  PHAI.iE.  See  Cynaracejb. 
CYNAKKHO'DIUM.   ((Jr.  a  dog,  and  ittto,  a 

rose.)  In  Botany,  a  fruit  with  distinct  ovaria,  and  hard 
indchltcent  pericarpia  enclosed  within  the  fleshy  tube  of 
the  calyx,  at  in  Rosa. 

CY'NICS.  A  sect  of  philosophers  among  the  Greekt, 
to  called  from  their  snarling  humour,  and  their  disregard 
of  the  conventional  usages  of  toclety  -,  the  name  being 
derived  from  su**,  a  dog.  It  is  difficult  to  give  any  satis- 
factory account  of  the  tenets  of  this  sect,  as  during  all  the 
perloa  of  its  existence  it  was  in  a  state  of  constant  fluc- 
tuation, and,  like  most  of  the  philosophical  systems  of 
antiquity,  derived  Itt  character  and  complexion  from  the 
peculiar  temperament  and  disposition  of  those  who  em- 
braced it.    But  amid  all  the  follies  and  Incongruities  by 

"  which  exhibited  themselves 
of  all  science  and  art, 
of  life,  it  is  impos- 
that  itt  grand  aim  was  to  inculcate  the 
love  of  rigid  virtue  and  a  contempt  of  pleasure.    On  this 
point  the  testimony  of  Horace,  —  himself  a  xealnus  ad- 
herent of  the  school  of  Arittipput,  the  very  opposite  of 
the  cvnical  sect,  —  even  were  there  no  other,  must  be 


which  It 
chiefly  in  a 
and  of  all  the 
slble  not  to 


the  cynical  sect, 
held  to  be  conclusive ;  and.  ac 
aim  of  the  cynical  philosophy 
to  become 


to  his  opinion,  the 


This  sect  was  founded 
crates,  who  sought  to 
outward  splendour  and 
difference  to  these  things 


a  disciple  of  So- 
in  carelessness  of 
of  richet ;  but  hit  in- 
unhappjly 


into  a  love  of  ostentation,  shown  by  a  display  of  poverty. 
Thut  he  and  many  of  hit  follower!  rejected  not  only  the 
conveniences  but  the  common  decencies  of  life, and  lived 
in  rags  and  filthlnesa  ;  while  they  sneered  bitterly  at  the 
rest  of  the  world,  Instead  of  endeavouring  to  teach  it  to 


cultivate  the  pure  reason  of  which  they  protested  them, 
to  be  the  only  follower*.     Of  thit  text  was  th* 
X  4 
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CYN1PS. 

famous  Diogenes,  whose  meeting  with  Alexander  the 
Great  Is  too  well  known  to  require  being  notice*!  in  this 
place. 

CY'NIPS.  (Or.  «<*.  I  am  pregnant.)  A  Linnsean 
genu*  of  Hymenopterous  insects,  belonging  to  that  sec- 
tion  which  has  not  a  poisonous  sting.  The  ova  of  this 
genus  are  deposited  In  living  trees,  and  the  irritation  ex- 
cited by  their  presence  gives  rise  to  the  formation  of  the 
excrescences  called  galls. 

CY'NOMORIA'CE.C  (Cynomorlum.  one  of  the 
genera.)  In  Botany,  a  natural  order  of  Rhiianths,  at 
present  but  little  known.  One  species  is  a  native  of 
Malta,  and  was  formerly  supposed  to  possess  great  medi- 
cinal |H>wers  as  an  astringent :  It  figures  In  old  officinal 
catalogues  under  the  name  of  Fungus  irtclitensis 

CY'NOSA'HGES.  A  sort  of  academy  in  the  suburbs 
or  Athens  situated  near  the  Lyceum  ;  sd  called  from  the 
mythological  story  of  a  white  dog  (mZw  mey*,),  which, 
when  Diomus  was  sacrificing  to  Hercules,  the  guardian 


of  the  place,  carried  off  part  of  the  victim.  Besides 
»e*sing  several  temples  erected  in  honour  of  Hercules. 
Alcmene,  and  other  mythological  personages,  it  was 
chiefly  famed  for  its  gymnasium.  In  which  foreigners  or 
citizens  of  half  blood  used  to  perform  their  exercises  ; 
and  as  being  the  place  where  Antisthenes  instituted  the 
sect  of  the  cynics,  and  taught  his  opinions, 
i  .cv£°J|l?RE.  (Gr.  r.*,.  a  dog,  and  «*«.  a  tail.) 
Literally  the  ull  of  a  dog,  applied  by  some  philosophers 
to  the  constellation  Ursa  Minor,  by  which  the  ancient 
1  hcenicians  used  to  be  guided  on  their  voyage*  :  whence 
t  ha*  been  borrowed  by  the  language  of  poetry,  in  which 
it  signifies  "  a  point  of  attraction  : " 

Whm  prrhan*  wmir  t»au(t  I  In, 
Til*  cynotur*  of  neighbouring  rves.    V Allegro,  79. 
CY'NTHIUS  and  CY'S'THIA.    In  Mythology,  sur- 
names given  by  the  ancient  poets  to  Apollo  and  Diana; 
from  Cynthus,  a  mountain  of  the  Island  of  Delos,  on 

7/!)!cl'(>d^Yrf»^tohaveb^born' ( Ec,°8-6-3- 

CYPER  A't  V.X..  fCyperus,  one  of  the  genera.)  A 
natural  order  of  Rndogens,  inhabiting  the  marshes, 
ditches,  streams,  Ac.  of  all  countries.  They  closely  re- 
semble Graminacrtr ;  but  are  distinguished  from  them  by 
the  stems  being  solid  and  angular,  not  round  and  fistular, 
and  by  there  being  no  diaphragms  at  the  articulations. 
They  approach  Juncacctr  and  Hcstiucex,  but  arc  known 
at  once  by  the  sheaths  of  their  leaves  not  being  split. 
The  entire  order  has  lately  been  re-arranged  by  Nees 
Von  E»enl>eck  and  Kunth.  Their  sensible  properties 
are  unimportant.  Caret  armaria  affords  one  of  the 
European  substitutes  for  sarsaparilla. 
CYPHE'I.L.E.  (Gr. a  tubercle.) 


in 


A  term  used 
tubercle-like  spots 


describing  lichens,  to  denote  pale 
on  the  under  surface  of  the  thallus. 

CY'PHER,  or  CIPHER.  In  Diplomatic  affairs  "  an 
«>ccnlt  manner  of  writing,  legible  to  those  only  who  pos- 
sess the  key  or  secret."  This  art.  in  a  variety  of  forms, 
has  l«-en  more  or  less  practised  in  every  civilised  country  • 
and  has  been  cultivated  by  the  moderns  in  particular  to 
such  a  degree  as  to  have  acquired  the  importance  of  a 
distinct  science,  under  the  names  Cryptography.  Poly. 
gr„rh„.  Stenography,  ttc.  To  give  a  general  exposition 
of  the  principles  of  the  art.  it  would  be  necessary  to  enter 
Into  minute  details  Inadmissible  In  a  work  of  this  kind  • 
but  the  reader  will  find  in  Kccs's  Cyclopedia  a  full  and 
learned  disquisition  on  the  subject. 

CY'PHONISM.  (Gr.  an  instrument  of  punhh. 

went  )  A  species  of  punishment  frequently  resorted  to 
by  the  ancients,  which  consisted  in  besmearing  the  cri- 
minal with  honey,  and  then  exposing  him  to  InsecU. 
1  his  punishment  was  carried  into  effect  in  various  ways, 
b  it  chiefiy  by  fastening  the  sufferer  to  a  stake,  or  ex- 
tending him  on  the  ground  with  his  arms  pinioned. 

C  Y  Pit  iE'A,  Cowry.  The  name  of  a  Lii  ina»an  genus  of 
the  I  ermei  Testacea,  characterized  bvasubovate  smooth 
shell,  with  a  linear  aperture  extending  from  one  end  of 
the  shell  to  the  other,  and  transversely  furrowed  or 
dentated  in  the  mature  state.  The  genus  is  retained 
without  subdivision,  and  forms  part  of  the  Buccinoid 
family  of  the  Pectini  branch  late  order  of  Gastropods  of 
the  system  of  Cuvier. 

This  genus  is  remarkable  for  the  difference  of  form 
which  exists  In  the  young  and  old  states  of  the  shell: 
in  the  former  the  lip  is  thin,  and  the  aperture  wide, 
iwit  the  mantle  is  progressively  develojicd  until  its 
li»l»e»  extend  over  the  columella  on  the  one  side  and 
the  Hp  on  the  opposite  side  of  the  aperture,  covering 
them  with  successive  layers  of  nacreous  shell,  and  at 
length  diminishing  the  aperture  to  a  narrow  linear  form. 
One  species  of  cowry  (Cywra  tnoneta.  L.)  is  com- 
monly used  by  the  natives  of  certain  parts  or  Africa  and 
other  semi-barbarous  nations  as  a  medium  or  motx-tary 
exchange.  " 

C^PRI'NUS.  (Lat.  cvprinus.  a  carp.)  A  I  inn.van 
gi -uus  of  abdominal  fishes,  now  the  type  of  a  family  of 
Malacuptervgians  in  the»v*tem  of  Cuvier.  and  of  Cycloid 
fishes  in  ^the  system  ofAgaasix  ;  including  tin  genus 


CZAR. 

Cyprinns  proper,  or  carps ;  Bar  but,  or  barbels ;  Gob  to,  or 

gudgeons  ;  Trnca,  tenches  ;  Abrama,  breams ; 
minnows;  Cirrhinus  ;   I. abet ;  Catcutomsu ; 


norhunrhus. 
CY'PSELA. 


(Gr.  *MnJ,asj,  a  bee-hire.)    In  Botany, 
ndehiscent  fruit,  with  the  T 
cohering  witli  the 


of  two  or  more  stigmata ;  but 
ocular,  and  having  but  one  ovule.   Usually  called  an 
A  rhenium. 

CYRE'NIANS.  The  philosophers  of  a  school  founded 

Africa,'  b7ArisUplSs?a  diiciple°of  Socratell'^bey^l."! 
with  the  Epicureans,  that  pleasure  was  the  only  gorsd  and 


ter  to  L 

in  not  i 

pain  or  itseir  to  be  a  pleasure  or  the  high*. _ 
order.  But  though  these  philosophers  held  that  pleasure 
should  form  the  ultimate  object  or  pursuit,  and  that  it 
was  only  In  subserviency  to  this  that  rame.  friendship, 
and  even  virtue  are  to  bo  desired,  still  there  were  many 
points  in  their  philosophy  calculated  to  command  general 
sympathy.  It  is  impossible  not  to  admit  that,  with  all 
the  defects  of  the  system,  its  object,  as  Dryden  says  in 
reference  to  Horace,  is  to  render  us  happy  in  relation  to 
ourselves,  agreeable  and  faithrul  to  our  friends,  and  dis- 
creet, serviceable,  and  well-bred  in  relation  to  those  with 
whom  we  are  obliged  to  live  and  converse.  Perhaps  the 
best  view  of  the  philosophy  of  this  sect  is  to  be  obtained 
from  the  Satires  and  Epistles  of  Horace,  in  which  the 
versatility  or  disposition,  politeness  of  manners,  and 
knowledge  of  the  world  that  distinguished  the  Cyrenians, 
are  set  forth  with  great  clearness,  and  with  all  the  ardour 
of  an  enthusiastic  disciple.  The  grand  principles  of  Aris- 
tippus  are  thus  happily  described  in  the  couplet  — 

Omni*  Ariftippum  dtcotl  color  ct  itatus  ct  rr», 
Tctitantctn  ittsjura,  fviv  iirmrmitmt  nxjuam  : 

and  the  poet's  own  partiality  for  this  system  of  philo- 
sophy, and  its  accommodating  character,  are  thus  exhi- 
bited:— 

Nunc  In  ArUtfmti  furtim  nnrrrvla  ivlahor, 
Et  nilh.  res  non  me  rebus  subjunnvre  rouor. 

CY'RTAXDRA'CE.E.  (Gr.  kv>th.  crooked,  and  «,^, 
a  male;  Cyrtandra.  the  name  of  one  or  the  genera.)  A 
natural  order  or  Monopetalous  Dicarpous  Exogens.  in- 
habiting the  tropics,  and  closely  allied  to  Gemeraccr, 
Bignoniacex,  and  Pedaliace*;  from  the  former  differing 
only  In  never  producing  an  Inferior  ovary,  their  deeply 
lobed  placenta*,  their  siliquose  fruit,  and  the  want  o( 
albumen  ;  from  Bignonianue.  by  their  habit,  their  minute 
apterous  seeds,  one-celled  ovary,  with  two  double  pari- 


ccntw  ;  from  Pedaltacear,  in  nothing  except  their 
Indefinite  seed*,  and  the  membranous  not  woody 
texture  or  the  fruit  and  placenta?. 

CY'STIBRA'NCHIANS.  Cy$tibranchia.  ( Gr. , 
the  bladder,  and  0tn>X{m.  g.Us.)     A  family  or  I  so, 
Crustacea;  comprehending  U 
lodged  in  vesicular  cavities. 

CY'STIC  OXIDE.     (Gr.  *vrr$t.)  A 
urinary  calculus,  composed  of  a  peculiar 
CY'STICS,  Cystica.    (Gr.  *i*ti.-  > 
denominates  the  order  of  Entozoa  in  which  the 
terminated  by  a  cyst  peculiar  to  one  individual  or 
to  many.    The  hydatid  in  the  brain  of  sheep, 
parasite  which  products  measly  pork,  are  examples  of  this 
order. 

CYSTI'TIS.  (Gr.  avrw.)  Inflammation  or  Uie 
bladder. 

CY'STOCE'LE.  (Gr.  nurnt,  and  *^Xn.  a  tumour.) 
A  hernia  or  rupture  formed  by  a  protrusion  of  the  bladder. 

CYSTO'TO.MY.  (Gr.  mvrru,  and  r»t*»«.  /  cul) 
The  operation  of  cutting  into  the  bladder  for  the  ex- 
traction, of  a  stone  or  other  extraneous  substance. 

CYTHER/E'A.  In  Mythology,  a  name  given  to  Venus, 
from  the  island  Cythera,  where  she  was  worshipped  with 
peculiar  veneration.  (Grid.  Fast.  iv.'i<».) 

CY'TINA'CE.E.  (Cytinus.  one  of  the  genera.)  In 
Botany,  a  natural  order  of  Rhizanths  Inhabiting  the 
south  of  Europe,  the  Cape,  ami  Guinea.  They  are  very 
little  known,  and  have  no  sensible  properties  of  impor- 
tance. Pelletier  says  that  Cytinus  has  the  property  of 
precipitating  gelatin  without  containing  tannin. 

CYZICK'NUS.  In  Ancient  Architecture,  a  Urge  hall 
decorated  with  sculpture;  and  so  called  from  the  inha- 
bitants of  Cyxicut,  who  were  celebrated  for  their  mag- 
nificence in  building. 

CZAR,  ZAR,  or  TZAR.  A  title  given  to  their  mo- 
narch by  several  Sclavonic  tribes.  In  Russia,  Ivan  II. 
adopted  in  1679  the  title  <»f  Czar  of  Moscow  'Die  eldest 
son  of  the  czar  was  termed  Czarovlcz  ;  but  after  the  death 
of  Alexis,  the  murdered  son  of  Peter  I.,  this  title  w.m  no 
more  m"d.  until  revived  by  Paul  I.,  in  1799,  in  favour  .u* 
Ml  second  son.  the  late  grand  dnk-  Constantine.  The 
consort  ol  the  cmp.ior  of  Ru*sia  it  styled 
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D.    The  fourth 


in  the  Hebrew  alphabet,  and 
It,  U  the  medial  of  the  order  of 
or  palato-dentals ;  and  is  susceptible  of  various 
!  iTdunio  |..irTi<  ularl)  in  the  German  and  Kn  cl'Mi 
Ururujsges.  As  an  abbreviature,  1>  has  several  signifi- 
cations; thus,  D.  stands  for  Doctor,  —  M.  D.  Doctor  of 
Medicine,  —  D.  D.  Doctor  of  Divinity,  tec.  Among 
Roman  writers,  D.  is  used  for  Divus,  Decimus,  IVvotus. 
Ih>bus,  Arc.  D.  M.  in  the  Roman  epitaphs  signifies  Dfis 
M  unibu- ;  but.  on  other  (ucannin,  I  >. •< >  .Magnt>.  <>r  1'  • 
Magnts.  Aa  a  Human  numeral,  D  signifies  five  hundred  : 
in  this  ease,  it  is  mor>  correct  to  write  I.) . 

D.  In  Music,  the  note  on  the  third  line  In  the  bass  or  F 
clef,  oo  the  fourth  space  in  the  tenor  clef,  on  the  third 
•pace  in  the  counter-tenor  clef,  and  on  the  fourth  line  tu 
the  treble  or  G  clef. 

DA  CA'FO.  (It.)  In  Music,  usually  written  short, 
D.  C.  An  instruction  to  the  performer  in  such  airs  as  end 
with  the  first,  strain,  that  the  song  must  be  begun  .  gain 
and  ended  with  the  first  part. 

DA'CELO.  One  of  those  generic  terms  which  Dr. 
Lr  ach  framed  by  transposing  the  letters  of  the  name  of  the 
typical  or  Linna»an  genus  from  whirh  the  species  so  de- 
signated were  dismembered ;  in  the  present  case,  the 
word  is  obtained  from  Alceda,  and  is  applied  to  a  large 
Aistralian  species  of  Passerine  bird,  nearly  allied  to  the 
sJ-tgfisher. 

DACRYOMA.   (Gr.  /  weep.)    A  disease  of 

the  Lachrymal  duct  of  the  eye,  by  which  the  tears  are 
prevmtel  passing  Into  the  nose,  and  therefore  trickle 
L-vrr  the  face. 

DACTI'LIOGLYPH.  (Gr.  InnrvXm.  a  ring;  and 
ykusm,  to  engrave.)  In  ancient  gem  sculpture,  the  in- 
Kription  of  the  name  of  the  artist  on  a  gem. 

DACTI  LIO'GKAPHY.  (Gr.  **mrvXm,  and  to 
vrite. )    In  gem  sculpture,  the  science  of  gem  engraving. 

DA'CTYL.    (Gr.  the  finger.)    The  namo 

■  '.  a  metriral  foot  in  Greek  and  Latin  poetry,  consist- 
of  a  long  and  two  short  syllables ;  as  lu  the  word 
In  the  English  and  German  language,  where 
quantity,  the  word  dactyl  means  an  ac- 
by  two  unaccented  syllables ;  as  I 


>A'<  TYLI.  Priests  of  Cybele  in  Phrygia ;  socalled. 
:  to  Sophocles,  because  they  were  five  in  num- 
with  the  number  of  the  finger* 
is  derived.    Their  func- 
to  hare  been  similar  to  those  of  the  Cory- 
j  other  priests  of  the  same  goddess  In 
ITirvgia  ard  Crete. 

DA'CTYLO*LOGY.  (Gr.  »«*rvX«,  a  finger,  and 
l*yt.  discourse.)  The  art  of  spelling  words  by  placing 
the  fingers  in  such  positious  as  to  signify  Uie  letters  of 

1  DAt'TYLO'PTEROUS.   (Gr.  and  rrt(„, 

a  trhtg  or  fin ;  finger-finned.)  A  fish  is  said  to  be  so 
when  the  inferior  rays  of  its  pectoral  fin  arc  partially 
or  entirely  free.  The  term  Doelulnplcrus  has  been  ui>- 
plied  by  Lacepede  to  a  genus  of  Gurnards,  remarkable 
for  the  great  expansion  of  their  pectoral  fins.  The  most 
common  and  best  kaown  species  of  this  genus  inhabits 
the  Mediterranean,  and  is  the  Tngla  rolitans  of  Llnrueus, 
<ir  tht*  firing  gurnard.  It  Is  sometimes  confounded  with 
(he  true  flying  fish  ( Exoctrtus) . 

DA'DO.  ( It.  a  die.)  In  Architecture,  the  die,  or  that 
part  in  the  middle  of  the  pedestal  between  the  base  and 
cornice.    It  takes  its  name  from  being  a  cube  like  a  die. 

D.E'DALUS.  In  Fabulous  History,  the  great  grand- 
tou  of  Krechtheus  king  of  Athens,  is  celebrated  as  the 
most  ancient  statuary,  architect,  and  mechanist  of  Greece. 
To  him  i<  ascribed  the  Invention  of  the  saw,  the  axe, 
the  plummet,  and  many  other  tools  and  instruments ; 
and  to  such  a  degree  dia  he  excel  in  sculpture,  that  his 
ftato.es  are  fabled  to  have  been  endowed  with  life.  For 
the  alleged  murder  of  his  nephew  he  was  obliged  to  quit 
Athens,  whence  he  repaired  to  Crete,  then  under  the 
sway  of  Minos,  by  whom  he  was  favourably  received. 
Here  he  constructed  the  famous  labyrinth,  on  the  model 
of  the  still  more  famous  one  of  Egypt ;  but  having  as- 
tiftrd  the  wife  of  Minos  in  an  intrigue  with  Taurus  (see 
Mimotalk),  he  was,  by  a  strange  fatality,  confined  to  this 
very  labyrinth  along  with  his  son  Icarus.  My  means, 
however,  of  wings,  which  he  formed  of  linen  or  feathers 
and  wax,  Dedalu*  and  his  son  contrived  to  make  their 
escape.  The  former  pursued  his  aerial  journey,  and  ar- 
rived safely  in  Sicily ;  but  the  latter  having  soared  too 
near  the  sun.  In  consequence  of  which  the  wax  that 
fastened  the  wing  was  melted,  dropped  Into  and  was 
drowned  In  the  sea  (thence  called  the  Icarian).  In 
Daedalus  continued  to  prosecute  his  ingenious 

*  with 


DAIRY. 

nonyraous  with  ingenious,  as  In  the  phrase  DttHuIevin 
opus  ;  and  in  a  somewhat  similar  sense  Lucretius  appli<  s 
it  to  the  earth,  in  order  to  describe  its  vernal  vegeta- 


Sici'v  Dadalui  continued  to  prosecute  hi*  ingenlou. 
labours,  and  lived  long  enough  to  enrich  that  Island  wit! 
rarimu  w«>rk*  of  art.  From  the  plastic  powers  ,,f  Die 
..am.,  the  ancient  poets  used  to  regar    i    name  as  ry 


A  few  years  ago  the  name  bf  Da>dalus,  which  had  been 
appropriated  by  various  artists  in  the  history  of  Grecian 
art,  was  assumed  by  the  constructors  of  some  ingenious 
automata,  in  memory  of  the  grand  impressions  which 
the  works  of  Dardalus  had  produced. 

DA'GON.  (Heb.  ;i,  dag,  afisM.)  One  of  theprirfciual 
divinities  of  the  ancient  l'humicians  and  Syrians,  and 
more  especially  of  the  Philistines.  The  origin,  attributes, 
and  even  the  sex  of  this  divinity,  are  all  wrapt  In  the  most 
profound  obscurity  ;  but  the  sacred  writers  concur  in  as- 
signing to  him  such  a  degree  of  authority  as  must  place 
htm  oil  a  level  with  the  Jupiter  of  the  Greek*  and  Ro- 
mans. The  reverence  in  which  he  was  held  by  the  Phi- 
listines, and  the  remarkable  circumstances  attending  his 
downfall,  will  be  found  fully  detailed  in  Judges,  c  lf>.,  and 
1  Samuel,  c.  v. ;  but  we  cannot  refrain  from  transferring 
to  our  pages  Milton's  graphic  sketch  of  the  leading  fea- 
tures of  his  history :  — 

 Nest  came  one 

Who  mourned  In  earnest  when  the  captive  ark 
M.d      1 1  ! :  i  1  rti'r  ,n.,n  .  In  ,  ':  ,in  I  I  Hid    lopt  ofl 
In  his  own  teniae,  on  the  jrrunael  edge, 
Whwn  he  tell  flat,  ard  th-irrwd  hU  wmihippers  • 
Ika&oei  hi*  name,  tea  monster,  upward  man 
And  downward  fish  ;  j"«t  had  hi  temple  hlfch 
Reared  In  Atulu«,  dreaded  through  the  coast 
OfPalr.th.c.mtiathi 
and  (in 


(iii^'s  frontier  I 

The  Samson  Agunisies,  as  is  well  known, 
the  great  importance  of  this  divinity  ;  and  the 

■       solemn  feasts. 
With  sacrifices,  triumph,  pump,  and  games, 

celebrated  to  his  honour  by  the  Philistines. 

DAGUE'RROTYPE.  The  name  given  to  a  process 
lately  Introduced  by  Dagucrre.  an  ingenious  French  art- 
ist, by  which  the  images  from  the  lens  of  a  camera  ob- 
ra,  as  is  supposed,  arc  fixed  on  metal  plates.    It  has 

"  of  the  productions  of 
that  words  cannot 
With  the  exct  p- 
herself  to  the  spec- 
are  so  cleat  ly  expressed 
sentatlon  be  mistaken  for 
The  sky  is  given  with  as 


our  good  fortune  to 
this  surprising  discovery,  a 
rev  the  Impression  tney 
of  local  colour,  they 
The  qualities  of 
.  could  not  in  the 
nor  marble  for  plaster 


uallty  from^  stone 


that 
Tho 

!>•  in* 


saw  were  nearly  umiorm  in  sire,  r>.  ing 
by  perhaps  6  or  7;  and  notwithstanding 

..1,1-         ...  t    '  , t.    ,  L         .  ■   ,.  ^ .  _  I  ' 

witrun  winch  me  views  are  conluicu,  so 
jf  a  lens  count  the  strands  In  a  rope.  This 


an  expression 
substance  is  from  tho 
product  ic 
about  10 
the  small 

could  bv  means  of  a  lens  count  the  strands  In  a  rope 
extraordinary  discovery  must  not  be  confounded  with  that 
of  an  ingenious  gentleman  (Mr.  Talbot)  of  this  country, 
in  which  what  in  nature  is  in  light  becomes  a  dark  space  !n 
the  representation,  an  1  the  parts  that  are  dark  are  ex- 
hibited in  masses  of  light.  In  Daguerre's  discovert-  tho 
objects  are  lighted  as  they  are  in  nature,  with  all  the 
sparkling  effects  which  the  sun  scatters  on  them :  the 
Intensity  of  tone  In  the  foregrounds  is  balanced  by  the 
aerial  effects  in  the  distances ;  in  short,  the  only  step 
wanting  to  rival  the  original  is  to  Impart  to  these  soli- 
created  pictures  that  which  the  father  of  colour,  the  sun, 
bestows  upon  all  things  beneath  him,  namely,  colour. 
Mr.  Talbot's  process  has  been  made  known  by  a  paper 
read  before  the  Royal  Society,  and  some  have  called  nil 
specimens  Photogenic  pictures.    Sre  Photogenic. 

DAI'RY.  (Dey,  milk,  obsol.  Eng.)  An  apartment 
iu  a  house,  or  a  separate  building,  for  the  purpose  of 
holding  milk,  and  manufacturing  it  Into  butter,  cheese, 
or  other  dairy  produce.  On  a  small  scale,  where  but- 
ter only  is  made  from  milk,  the  dairy  may  be  a  room 
in  the  north  side  of  the  dwelling-house ;  or  it  may  form 
one  of  the  offices  connected  with  the  kitchen  court. 
The  requisites  for  the  room  to  contain  the  milk  are  — 
an  equal  temperature  throughout  the  year,  via.  be- 
tween 4*»°  and  55°  ;  suflh  lent  ventilation  to  carry  off  all 
bad  smells  and  impurities  iu  the  air ;  and  the  exclusion 
of  flies  and  other  Insects.  An  equable  temperature  is 
maintained  by  thick  or  by  hollow  walls,  and  by  double 
windows.  In  winter  the  temperature  is  somewhat  raised 
by  the  warm  milk,  and  iu  summer  it  is  cooled  to  tho 
degree  required  by  ventilation  and  the  evaporation  of 
water  poured  on  the  floor.  The  ventilation  is  effected 
by  opening  the  glazed  sashes  of  the  windows,  and  sup- 
plying their  places  by  wire  shutters ;  and  indeed  one  of 
the  best  modes  of  arranging  the  windows  of  a  dairy  is  to 
have  wooden  shutters  outside  for  closing  In  the  most 
severe  weather  in  winter  ;  next  a  fixed  frame  of  wirework 
to  exclude  the  flies  ;  and  within  this,  at  three  or  four  inches 
distance,  the  glazed  sash,  which  should  be  made  to  open. 
A  dairy  on  a  large  scale  Is  most  conv 


a  detached  building ;  in  which  case,  it  contains  a  milk- 
room,  a  churning-room,  and  a  dairy  sntllory,  or  place  for 
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•raiding  the  utensils.  If  cheese  it  to  be  made,  a  room 
will  be  required  for  the  cheese  press,  and  another  for 
drving  the  cheeses. 

The  quantity  of  milk  raised  In  the  vicinity  of  London 
for  the  supply  of  the  inhabitants,  and  the  revenue  derived 
from  the  sale  of  it.  show  the  Importance  of  this  article. 
In  hi*  valuable  work  on  cattle,  their  breeds,  Ac.  M  Mr. 
Youatt  estimates  the  number  of  dairy-cows,  at  present 
kept  In  London  and  Its  environs,  at  12,000  ;  affording,  un 
Mr.  Middleton's  hypothesis,  an  annual  supply  of  38.400,000 
quart*  of  milk.  Sow,  as  milk  Is  sold  by  the  retailors  at 
froni'3d.  to  4d.  a  quart,  after  the  cream  is  separated  from 
it,  and  as  the  cream  is  usually  sold  at  from  It.  6a*.  to  .'is. 
a  quart,  and  there  is  reason  to  inspect  that  a  good  deal 
of  water  Is  intermixed  with  the  milk,  we  should  hardly 
lie  warranted  in  estimating  that  the  milk,  as  obtained 
from  the  cow,  is  sold  at  lets  than  bd.  a  quart,  which  gives 
800,000/.  as  the  total  price  of  the  milk  consumed  in  the 
city  and  its  immediate  vicinity."  ( M'Culloch's  Statistics, 
2d  ed.  vol.  i.  p.  490.) 

DA'IS.  (FT.)  In  Architecture,  the pUtform  or  raised 
floor  at  the  upper  end  of  a  dining  hall,  where  the  high 
table  stood  ;  also  the  seat  with  a  canopy  over  it  for  those 
who  sat  at  the  high  table. 

DALMA'TICA.  Along  white  gown  with  sleeves; 
worn  by  deacons  iu  the  Roman  Catholic  church  over  the 
alb  and  stole.  It  was  imitated  from  a  dress  originally 
worn  in  Dalmatia,  and  imported  into  Rome  by  the  em- 
pcror  Commodus,  where  the  use  of  it  gradually  super- 
seded the  old  Roman  fashion  of  keening  the  arms  un- 
covered. A  similar  robe  was  worn  by  kings  in  the  middle 
ages  at  coronations  and  other  solemnities. 

DA'MAOE-FEASANT.  In  Law.  a  beast  is  said  to  be 
so,  when  found  in  another  person's  ground  without  his 
leave  or  licence  ;  in  which  case  the  tenant  may  distrain 
or  impound  it :  but  at  his  own  peril,  if  the  accident  have 
happened  through  his  own  negligence  in  not  repairing 
the  fences  of  his  close.  Possession,  without  title,  Is  suit)- 
clout  to  empower  the  tenant  to  distrain  dainage-feasant. 
Proper  notice  Is,  however,  to  be  given  ;  and  if  the  owner 
of  the  estate  tender  amends,  it  is  unlawful  to  detain  them. 

DA'MAGES.  (Lat.darana.)  In  English  Law,  the rc- 
compence  awarded  by  a  jury  to  a  plaintiff,  in  certain 
forms  of  action,  for  the  loss  or  damage  he  has  sustained 
by  tho  injury  committed  by  the  defendant.  At  common 
taw,  damages  are  recoverable  in  personal  and  mixed 
actions.  In  actions  upon  the  case,  trespass,  Ac,  a  cer- 
tain amount  of  damages,  sufficient  to  cover  all  the  hurt 
really  sustained  by  the  plaiutiff,  is  alleged  or  laid  In  the 
he  dutv  of  the  jury  to  Inquire  the 


who 


DATA. 

are  confessedly  indebted  to  the 
-nts  of  their  religion  and  li 


real  amount  of  damages,  and  assess  it  accordingly.  In 
the  action  of  debt,  where  the  amount  due  is  something 
certain,  tho  damage  laid  is  now  merely  nominal,  for  the 
Injury  supposed  to  be  done  by  the  detention  of  the  debt ; 
the  jury,  therefore,  award  a  nominal  sum  only 
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are  also  allowed  in  actions  upon  a  variety  of  statutes, 
and  sometimes  double  or  treble  damages  :  In  which  case 
the  plaintiff  is  entitled  to  twice  or  three  thnes  the  amount 


best  damasks  are  of  linen :  those  of  cotton  are  cheaper, 
but  less  elegant  and  durable. 

DAMASKEE'NING.  The  art  of  inlaying  iron  and 
steel  with  cold  and  silver,  orininallv  practised  at  Damascus 


awarded  by  the  jury. 

DA'MASK.  <From~ 
made.)  A  woven  fabric  produced  by  a  particular  con- 
st ruet ion  and  management  of  the  loom,  in  which  are 
represented  various  llgures  of.flowers,  fruit,  leaves.  Ac. 
The  chief  seat  of  this  manufacture  Is  Dunfermline  In 
Fifeshlre.  and  Lisburne  and  Ardoyne  near  Belfast.  The 
best  ' 

DA 

in  Syria.  "  "  J"Ut 

DAMA'SSIN.  A  species  of  woven  damask  with  gold 
and  silver  flowers. 

DAME  (probably  a  corruption  of  the  Lat.  domina, 
a  mistress),  was  formerly  a  title  of  honour,  and  is  still 
used  in  the  English  law  to  denote  the  wife  of  a  knight  or 
baronet.  Dame  was  also  the  designation  of  nuns  of  the 
Benedictine  and  certain  other  ancient  orders. 

D.VMPER.  An  iron  plate  sliding  backwards  and  for- 
wards In  a  groove,  and  so  arranged  as  to  enlarge  or  con- 
tract, and  occasionally  close  the  chimneys  of  furnaces, 
•team-boilers,  Ac.  so  as  to  increase  or  diminish  the  draught 
of  air  through  the  fire,  and  consequently  regulate  the  in- 
tensity of  the  combustion. 

DAMPS.  (Oerm.  dampf,  vapor.)  The  noxious  ex- 
halations of  mines  and  excavations.  The  carbu retted 
hydrogen  of  coal  mines  is  called  Fire  Damp ;  carbonic 
acid  is  termed  Choke  Damp. 

DA'NCING  (Germ,  tanzen),  may  be  defined  to  be 
a  graceful  movement  of  the  figure,  accompanied  by  ges- 
tures and  attitudes  indicative  of  certain  mental  emotions, 
and  by  measured  steps  in  harmony  with  a  niece  of  music 
arranged  for  the  purpose.  Tho  great  antiquity  of  danc- 
ing is  attested  by  history,  both  sacred  and  profane.  It 
consisted  at  first,  probably,  of  nothing  more  than  gesticu- 
lation and  moving  in  a  procession  ;  In  which  sense  it 
formed  part  of  the  celebration  of  the  religious  rites  of 
the  ancient  Hebrews  and  Egyptians.   Bnt  the  Greeks, 


were  afterwards  refined  by  them  to 
nearly  to  obliterate  all  traces  of  their  origin,  soon  polish. -.1 
and  Improved  these  sacred  rites,  and  introduced  them 
into  all  the  restal  ceremonies  of  which  their  elegant  my- 
thology was  composed.  In  this  they  were,  as  usual,  imi- 
tated by  the  Romans.    If  we  believe  Scaliger,  tho  early 


bishops  of  the  church  were  styled  pro- rules 
(as  the  word  literally  implies)  they  led  off  the  dance  at 
their  solemn  festivals  ;  and  this  practice  continued  in 
the  church  till  the  12th  century.  Almost  every  country 
can  boast  of  national  dances  peculiar  to  the  inhabitants  ; 
which  it  is  rare  to  see  so  well  performed  when  adopted 
by  others.  Of  these  the  best  known  to  us  are  the  tartsn- 
tella  of  the  Neapolitans,  tho  bolero  and  fandango  of  the 
Spaniards,  the  mazourek  and  kraiowiaque  of  Poland, 
the  cosaque  of  Russia,  the  redotcac  of  Bohemia,  the 
quadrille  and  cotillon  of  France,  the  waltx  and  gaUopacte 
of  Germany,  and  the  reel  of  Scotland. 

DA'NEGELT.  A  tribute  of  twelve  pence  laid  by  tho 
Danes  upon  the  Anglo-Saxons  upon  every  hide  of  "  land 
throughout  the  realm. 

DA'NNEBHOG.  An  ancient  Danish  order  of  knight- 
hood, supposed  to  have  been  founded  in  1219;  revived  in 
IGW3,  ana  re-constituted  in  1808. 

DANS.    Small  trucks  or  sledges  used  in  coal  mines. 

DA'PIINE.  (Gr.AafrO  In  Grecian  Mythology, 
a  nymph  of  Diana,  the  daughter  of  the  river  god  Peneus. 
She  was  beloved  by  Apollo;  but  she  resisted  all  his  at- 
tempts to  excite  in  her  a  mutual  attachment,  and  at  last 
betook  herself  to  flight.  On  being  hotly  pursued  by  the 
god,  she  invoked  the  earth  to  swallow  her  up.  when  her 
prayer  was  granted,  and  she  was  immediately  changed 
Into  a  laurel  tree,  which  was  ever  after  sacred  to  Apollo, 
and  regarded  as  the  symbol  of  fame  and  glory,  (OetnV. 
Met.  1.x.) 

D  A'PHNI  A.  A  genus  of  the  Entoroostracous  or  lower- 
organized  Crustaceans,  belonging  to  the  order  Branch  to  - 
poda,  and  the  section  l-ophy royo*  1  n .  The  most  common 
species  and  type  of  this  genus,  Monoctilus  pule*  of  I  .in-  . 
na'tis,  is  a  favourite  and  Interesting  microscopic  object. 
Its  body  is  compressed,  oval,  and  inclosed  in  a  large  bilohed 
carapace ;  the  two  lobes  being  connected  together  along; 
the  back  and  open  below, •resembling  a  bivalve  shell. 
The  head  is  prolonged  into  a  snout,  and  provided  with  a 
siiij?!'"  central  conijxmnd  eye.  The  chief  organs  of  swim- 
ming are  the  modified  antenna?,  which  have  a  long  basal 
joint,  supporting  two  jointed  branches  beset  with  long 
bristles.  It  is  by  the  sudden  contraction  of  these  organs 
that  the  little  animalcule  propels  Itself  through  the  water 
by  a  series  of  jerks.  The  true  legs  are  ten  pairs,  very 
small,  having  a  respiratory  vesicular  organ  attached  to 
the  second  joint ;  the  first  eight  pairs  have  the  terminal 
joint  dilated  ami  hairy.  The  eggs  are  Inculmted  in  a 
kind  of  marsupial  |>ouch,  situated  towards  the  dorsal 
aspect  of  the  lower  end  of  the  body  :  in  five  days  the  young 
are  excluded.  The  Daphnia  pule*  is  extremely  prolific  ; 
and  as  it  assumes  a  ro»e-red  colour  in  summer  time,  the 
swarms  which  aliound  in  sbkgnant  water  often  impart  to 
it  so  deep  a  colour  as  to  give  rise  to  a  suspicion  and  po- 
pular belief  that  It  is  occasioned  by  blond . 

DA'RIC.  A  Persian  gold  coin  (so  called  by  the  Greek,, 
from  Darius,  the  name  of  several  Persian  sovereigns ), 
having  upon  the  obverse  an  archer  crowned  and  kneeling 
upon  one  knee,  and  on  the  reverse  a  quadrata  incusa,  or 
deep  cleft.  The  weight  of  the  daric  is  about  ISO  grains. 
DAROO*  TREE.  The  Ficus  sycamorus,  or  Egyptian 


A'RTER  Certain  web-footed  birds  of  the  Pelican 
family  arc  so  called.   See  Ploti  s. 

DASH.  (Etym.  uncertain.)  In  Music,  a  small  mark, 
thus  denoting  that  the  note  over  «  hich  It  is  placed  is 
to  bo  |>ert'ormcd  in  a  short  and  distinct  manner. 

DA'SYPRO'CTA.  (Gr.  a«*w,  hairy,  and  «{««•*-«  ; 
Lat. anus.)  The  subgencric  name  applied  by  linger  to 
the  Agouti 'and  A  couch  t,  which  before  were  Included  in  the 
great  genus  Ca*ia  of  I.tnnams. 

DA'SYPUS.     t  .r  and  nw,  a  foot.)    A  name 

originally  and  very  appropriately  applied  by  the  Greeks 
to  the  hare,  but  transferred  by  Limurus  to  the  genus  in- 
cluding the  Armadillos.  This  genus  is  subdivided  in 
modem  systems  into  Dasypus  proper,  Tatutia.  and  Prio- 
nodon.  The  remains  of  a  gigantic  extinct  animal  of  the 
armadillo  kind  has  recently  been  discovered  in  South 
America,  and  called  Uluptodon.    See  that  word. 

DA'SYUBE.  (Gr.  Imrut,  and  sifc,  a  tail;  hairy- 
tailed.  )  The  name  of  a  genus  of  Carnivorous  Marsupials, 
comprehending  those  which  have  hairy  tails  combined 
with  digitigraoe  feet,  and  a  dental  formula  of — incisures 
J.  <  .mini  ?,  molares  spurii  {  molarcs  veri  |  =  42. 

D.VTA.  (lat.  things  gtren.)  A  term  used  in 
metry  to  denote  certain  things  or  quantities  i 
by  the  conditions  of  tiie  problem,  and  at  the 
known  or  assignable.  According  to  Sim  son  ( Preface  to 
J.uclid's  Data),  a  thing  is  said  in  general  to  be  given 
which  is  either  actually  exhibited  or  can  be  found  out  ; 
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DATE. 

that  i»,  whirh  i*  either  known  by  hypothesis  or  con  be 
demonstrated  to  be  known ;  to  that  in  the  analysis  or  in- 
•■  (ligation  of  a  problem,  from  the  things  th.it  M  laid 
do  wo  to  be  known  or  given,  by  the  help  of  known  pro- 
.  ,,th-  r  thing*  .if!'  ilemo'uttratcd  to  lie  glv<  n,  and 

mm  these  other  things  arc  again  shown  to  be  given,  and 
soon,  until  that  which  was  proposed  to  bu  found  out  in 


made  use  of  in  the  anal' 
In  th<-  language  of  the  ancient  mathematicians,  gen- 
quantities  are  given  in  tpeciet,  magnitude,  or 
Thus,  a  triangle  is  given  in  tpectet  when  its 
angle*,  or  the  ratios  of  its  sides,  are  known.  A 
straight  line  it  given  in  magnitude  when  we  know  its 
length,  or  the  area  of  a  triangle  of  which  the  three  sides 
are  given.  And  lastly,  a  line  is  given  la  position  when 
ton  to  another  given  line.  The 
to  Euclid,  Is  the  first  in  order  of  the 
treatises  on  the  geometrical  analysis.  There  are 
numerous  editions  of  this  work.  Those  of  Siroson  and 
H->r»W  are  the  best. 

DATE.  In  Diplomatics,  the  notation  of  the  time  and 
Place  of  the  delivery  or  subscription  of  an  instrument. 

foot  of  instruments,  "  datum  "  or  "  data."  ginen  at  such  a 


we  know  its 


of  the 


former 

,  day,  Ac. ;  the  latter  only 
to  some  peri<»d  of  time.  Thus 
arlier  part  of  the  middle  ages 
u  only  "RegnanU  Domino  nottro  Jesu  Chritto :" 
in  4  very  often  the  date  contained  onlj  mention  ol  the 
mining  prince,  without  reference  to  the  years  of  his  reign. 
Definite  dates  are  various  in  ancient  charters  and  deeds. 
The  Christian  Greeks  dated  generally,  down  to  the  fall  of 
Constantinople,  by  the  year  of  the  world  ;  beginning  their 
year  at  the  1st  of  September.  The  date  used  in  the 
oldest  Latin  charters  Is  commonly  that  of  the  Indiction 
iter  Imdiction),  which  is  also  frequently  added  in  the 
(•reek.  The  Christian  era  (under  the  several  names  of 
year  of  grace,  of  the  incarnation,  of  the  reign  of  Christ,  of 
the  nativity,  Ac.  Ac.)  began  to  be  in  common  usage  In 
royal  charters  in  France  about  the  reign  of  Hugh  Capet ; 
in  Spain  and  Portugal  not  until  the  13th  and  14th  centu- 
ries. In  England,  the  Saxon  kings  frequently  dated  by 
the  incarnation  ;  but  deeds  and  charters  under  the  Plan- 
•i:-  >■  t  kings  generally  bear  the  year  of  the  reining 
pnnce. 

DA'THOLITE,  or  DATOL1TE.  A  mineral  com- 
posed  of  silica,  lime,  and  boracic  acid  ;  a  borosilicatc  of 
lime.  It  occurs  in  Norway,  in  the  Tyrol,  and  in  the 
1 1  art  2.    It  becomes  opaque  when  heated. 

DATIVE  CASE.  (Lai.  dativus,  from  do,  I  give.) 
That  inflexion  of  a  noun  which  denotes  participation 
in  the  action  of  the  verb  which  accompanies  It.  See 

GaiXMAR. 

DATU'RIA.  The  poisonous  principle  of  the  Datura 
itrtmumium.  It  belongs  to  the  class  of  cryttatlizablc 
alkaloids. 

DAU'FHIN.  The  well-known  title  of  the  heir  ap- 
parent to  the  crown  of  France,  before  the  Revolution,  was 
that  of  the  counts  or  lords  of  Vienne  in  Dauphine.  from 
the  12th  century,  or  an  earlier  period:  its  origin  cannot 
be  ascertained.  From  the  last  male  of  that  ancient 
house  the  title  passed  to  his  heirs,  the  house  of  Burgundy  ; 
and  from  them  to  the  family  of  La  Tour  Dupin,  of 
whom  Humbert  II.  surrendered  his  principality  In  1349 
to  Charles,  grandson  of  Philip  of  \alois:  from  which 
period  the  principality  of  Dauphine  continued  to  be  the 
ananagi .  and  the  title  of  Dauphin  the  appellation,  of  the 
king's  eldest  son.   The  name  of  the  province  is  derl 


from  the  title  of  it*  lords. 

bA'VIT.    A  piece  of 
anchor. 

DA'VITE.  A  name  given  to  a  fibrous  sulphate  of 
alumina  found  in  a  warm  spring  near  Bogota,  in  Columbia. 

DAVY'NE.  A  white  or  brown  crystallized  mineral 
found  in  cavities  of  some  of  the  lapideous  masses  ejected 
by  Vesuvius. 

DAY  (Lat.  dies;  Germ,  ta&.),  in  its  most  common 
acceptation,  denotes  the  interval  of  time  during  which 
the  tun  remains  above  the  horizon ;  and  is  opposed  to 
night,  which  denotes  the  time  the  sun  is  below  the 
horizon.  In  this  sense  it  Is  sometimes  called  the  artificial 
dag.  But  the  term  day  1*  alto  generally  used  to  denote 
t  time  in  which  the  earth  makes  a  complete  revolution 
to  the  celestial  bodies,  and  consequently  ex- 
it Intervals,  according  as  the  body  with 
's  rotation  is  compared  is  fixed  or  move- 

or  Solar  Day,  called  alto  the  Ap- 
m«  that  elapses  ttetwecn  two  con- 
.  w  same  tern  ..trial  meridian  to  tho 
Astronomical  day*  are  not  of  equal 
oris    Ut,  the  unequal  velocity  of  the 


DEAFNESS. 

earth  In  Its  orbit,  in  consequence  of  which  the  apparent 
daily  motion  of  the  sun  Is  greater  in  winter  than  in 
summer;  and  id,  the  obliquity  of  the  ecliptic,  in  con- 
sequence of  which  the  sun  s  apparent  daily  motion  in 


right  ascension  (that  Is,  In  the  plane  of  the  earth's  equator) 
it  less  at  the  equinoxes  than  at  the  tropics.     The  as- 
tronomical day  col 
through  the  •_'{  hoi 
The  Civil  Day, 
ployed  by  the  cart 
with  the  sun,  supix 


tronomlcal  day  commences  at  noon,  and  is  counted  on, 
through  the  24  hours,  to  the  noon  following. 

or  Mean  Solar  Day,  is  the  time  cm- 
"  in  revolving  on  its  axis,  as  compared 
c*l  to  move  at  a  mean  rate  in  its  orbit, 
and  to  make  365-2425  revolutions  in  a  mean  Gregorian 
year.  In  this  mode  of  reckoning  time,  the  days  arc  all 
of  the  same  length  ;  and  noon,  or  any  given  hour  of  the 
civil  day,  sometimes  precedes  and  sometimes  comes  after 
apparent  noon,  or  the  corresponding  hour  of  the 
mimical  day.  Most  nations,  at  least  In 
hare  agreed  in  placing  the  coi 
tion  of  the  civil  day  at  mean  n 
The  Sidereal  Day  is  the  time  I 

of  the  same  star.    This  interval 
of  the  same  invariable  length, 


irs; 

subdivided  into  sidereal  minutes  and  i 
of  reckoning  time,  during  the  day,  is  now  universally 
adopted  bj  astronomers  in  th<  ir  observatories  ;  although 
the  commencement  of  the  day  it  ttiU  determined  by  tho 

,  a  minuter  or  servant.) 
In  Protettant  churches. 
The  first  appointment  of 
in  Acts  rL,  where  the  Apostles  direct 
to  look  out  seven  men  of  honest  report, 
upon  whom  they  may  lay  their  hands.    Their  office  at  this 

tnue     <  in*  to  h  r-  •  !«-ev,  ,  hi,  !h  :!».  ,  .i-e       the  j  r  ;in.l 

the  distribution  of  the  bread  and  wine  in  the  love  feasts. 
We  learn,  however,  from  the  example  of  Philip,  Acta  vill., 
that  they  also  had  authority  to  preach.  In  the  Englith 
church  it  is  customary  to  require  a  candidate  for  deacon's 
orders  to  have  completed  his  23d  year.  As  a  deacon  he  is 
not  capable  of  holding  any  benefice,  and  may  only  officiate 
at  a  curate,  chaplain,  or  lecturer.  It  Is  generally  under- 
stood that  a  deacon  may  not  read  the  Absolution :  he 
may  not  administer  tho  sacrament  alone,  but  in  asslt 
the  priest  may  offer  the  cup  to  the  communicant*. 

DEAD  BEAT.  In  Clock-work  (called  also  dead 
scapement,  or  scapement  of  repote),  a  peculiar  kind  of 
tcapement  invented  by  Mr.  George  Graham  about  the 
year  1700,  with  a  view  to  lessen  the  c fleet  of  the  wheel 
work  on  the  motion  of  the  pendulum  ;  and  acquired  its 
name  from  the  circumstance  that  the  seconds'  Index 
stands  still  after  each  drop,  whereas  the  index  of  a  clock 
with  a  recoiling  scapement  Is  always  in  motion,  hobbling 
backward  and  forward.    See  Horology. 

DEAD  LIGHTS.  Strong  wooden  posts  or  shutters 
put  over  the  glass  windows  of  the  cabin  in  bad  weather, 
a*  a  defence  against  the  sea. 

DEAD  RECKONING.  A  term  used  in  navigation  to 
express  the  estimation  that  is  made  of  a  ship's  place 
without  having  recourse  to  observation  of  the  celestial 
bodies.  It  Is  made  by  observing  the  way  she  makes  by 
the  log,  and  the  course  on  which  the  hat  been  steered, 
making  allowance  for  drift,  leeway,  Ac. 

DEAD  WATER.  The  water  that  dotes  In  with  a 
ship's  stern. 

DEA'FNESS.  An  imperfection  of  the  sense  of  hearing, 
arising  from  a  variety  of  causes,  some  of  which  are  in- 
explicable and  incurable,  and  others  ascertainable  and 
susceptible  of  relief  or  entire  removal.  When  the  organ 
of  hearing  U  imperfect  in  its  functions,  cither  at  birth  or 
in  childhood,  dumbness  or  imperfect  articulation  attends 
it  ;  for  speech  is  an  imitative  faculty,  and  an  infant  horn 
deaf,  cannot  attempt  those  motions  of  the  organ*  of  voire 
which  gradually  attain  perfection  by  practice  :  he  conse- 
quently become*  incapable  of  communicating  his  ideas 
through  that  medium. 

The  external  ear,  though  tending  by  its  form  and  situ- 
ation to  improve  and  perfect  the  sense  of  hearing,  is  in  no 
way  necessary  ;  for  it  may  be  cut  off  without  producing 
deafness.  A  common  cause  of  deafness  arises  out  of  im- 
perfections or  obstructions  in  the  passage  leading  from 
the  external  ear  down  to  the  membrane  of  the  tympanum. 
This  paaiage  is  partly  cartilaginous  and  partly  bony ;  and 
fronWtt  oblique  direction  it  Is  difficult  so  to  see  into  it 
at  to"a* certain  the  seat  or  cause  of  the  obstruction.  In 
tome  persons,  however,  when  placed  mi  a  proper  position, 
so  that  the  sunshine  or  other  strong  lignt  may  be  pro- 
perly directed  into  it,  a  little  management  enables  us  to 
examine  nearly  its  whole  extent.  In  some  cases  of  con- 
genital  deafness  this  passage  is  closed  by  a  membrane, 
which,  if  near  the  external  orifice,  it  easily  detected,  and 
may  be  divided  or  removed  ;  but.  if  deeply  seated Ht  may 
escape  observation  till  the  child  attains  a  certain  age.  or 
should  begin  to  talk :  for  till  that  time  the  deafness  or 
infants  often 


Under 
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the  child  will  be  dumb  as  well  as  deaf ;  for  although  the 
orjrans  of  speech  may  be  perfect,  If  those  of  hearing  are 
inert  he  is  incapable  of  imitating  sounds :  in  this  case, 
therefore,  a  timely  operation  may  effect  the  double  benefit 
of  giring  both  hearing  and"  speech.  Where  the  passage 
to  the  tympanum  is  more  extensively  obliterated  or  mal- 
formed, the  cases  become  of  course  more  complicated, 
but  yet  often  admit  of  entire  cure  by  a  skilful  and  timely 
operation. 

The  presence  of  foreign  bodies  In  the  aural  passage  is  a 
common  cause  of  imperfect  hearing,  and  sometimes  it  is 
obstructed  by  accumulations  of  hardened  wax.  These 
causes  of  deafness  may  in  most  cases  be  relieved  or  re- 
moved by  syringing  the  ear  with  warm  water,  which 
should  be  forcibly  injected,  and  so  directed  as  to  reach  the 
membrana  tympani.  Insects  or  worms  in  the  ear  may 
bo  washed  out  in  the  same  way,  or  killed  by  the  intro- 
duction of  a  few  drops  of  olive  oil,  or  of  camphorated 
oil. 

Another  cause  of  deafness  is  deficient  secretion  of  wax, 
occasioning  a  dryness  of  the  tube  of  the  ear.  It  is  relieved 
by  greasy  applications,  and  by  the  cautious  use  of  stimu- 
lants, such  as  olive  oil,  to  which  a  few  drops  of  oil.  of 
turpentine,  or  of  compound  camphor  liniment,  or  of 
spirit  of  ammonia,  have  been  added. 

In  cases  of  inflammation  of  the  tympanum  followed  by 
suppuration,  more  or  less  deafness  ensues,  dependent 
upon  the  extent  of  the  mischief  going  on,  and  requiring 
prompt,  and  generally  antiphlogistic  treatment :  the  pain, 
especially  at  the  outset  of  the  disorder,  is  often  intense, 
and  the  discharge  purulent  and  often  offensive. 

Lastly,  hardness  of  hearing  often  appears  to  depend 
upon  imperfection  In  the  functions  of  the  auditory  nerve, 
and  from  obstructions  In  the  Eustachian  tube.  The  deaf- 
ness that  attends  a  violent  cold  is  frequently  dependent 
upon  the  latter  cause,  and  goes  oft* as  the  secretions  of  the 
part  return  to  their  natural  state. 

DEAL.  (Sax.  belan.  to  divide.)  In  Architecture,  the 

i  which  a 


small  thicknesses  of  timber  into  which  a  piece  of  timber 
of  any  sort  is  cut  up ;  but  the  term  is  now  Improperly 
restricted  In  its  signification  to  the  wood  of  the  fir  tree 
cut  up  into  thicknesses  in  the  countries  whence  deals  are 
imported,  —  vit.  Christiana,  Dantiic,  ftc.  Their  usual 
thickness  is  three  inches,  and  their  width  nine.  They 
are  purchased  by  the  hundred,  which  contains  120  deals, 
be  their  thickness  what  it  mar.  and  reduced  by  calcula- 
tion to  a  standard  thickness  of  one  inch  and  a  half,  and  a 
length  of  twelve  feet.  Whole  deal  Is  that  which  is  one 
inch  and  a  quarter  thick,  and  slit  deal  is  half  that  thickness. 

DEAN.  (Lat.  decanus.)  An  ecclesiastical  dignitary 
in  cathedral  and  collegiate  churches,  being  the  head  of 
the  chapter  of  canons  or  prebendaries,  and  forming  to- 
gether with  them  a  council  to  advise  the  bishop  in  the 
affairs  of  fcis  see.  (See  Chapter.)  In  England  there  are. 
properly  speaking,  three  classes  of  ecclesiastical  presi- 
dencies to  which  the  title  dean  belougs ;  deans  rural, 
deans  of  cathedrals,  and  deans  in  peculiars.  Rural  deans 
were  originally  beneficed  clergymen  appointed  by  the 
bishop  to  exercise  a  certain  jurisdiction  in  districts  of  his 
diocese  remote  from  his  personal  superintendence.  They 
seem  to  have  been  equivalent  in  many  respects  to  the 
chorepiscopl  of  the  early  church,  and  many  parts  of  their 
office  are  now  discharged  by  the  archdeacons.  By  degrees 
this  office  fell  into  disuse ;  and  though  rural  deans  are 
still  occasionally  employed  in  visitations,  to  examine  into 
the  state  of  repair  of  churches,  and  performance  of  divine 
service,  their  functions  have  for  many  years  become 
almost  obsolete.  Deans  of  cathedrals  have  already  been 
noticed.  The  third  species  of  deans,  or  deans  in  peculiar, 
are  those  of  "  particular  parishes  and  chupehes,  or  rural 
districts  that  nave  jurisdiction  within  themselves,  and 
are  not  under  the  ordinary  of  the  diocese."  Thc»e  pe- 
culiars are  of  different  kind*  ;  and  their  functions  consist 
sometimes  of  jurisdiction  united  to  spiritual  cure,  a*  the 
dean  of  Battel  In  Sussex,  and  sometimes  of  jurisdiction 
only,  as  in  the  case  of  the  Dean  of  the  Arches,  London. 
DEATH  WATCH.  See  Anobiim. 
DE'BACI.K.  (Fr.  debacler.  to  unbar.)  A  rush  of 
breaking  down  all  opposing  barriers,  and  carrying 


mutually  acquired 
record,  debts  by  special 
contract.    A  debt  of  re< 


awnv  and  dispersing  the  broken  fragments  of  rocks. 

DEUE'NTUBE.  A  custom-house  certificate  entitling 
the  exporter  of  goods  to  a  drawback  or  bounty.  Also, 
an  instrument  in  use  in  some  government  departments, 
by  which  government  is  charged  to  pay  to  a  creditor  or 
Ins  assigns  the  sum  found  due  on  auditing  his  accounts. 
DEBH  I'S.  ( Fr.)  In  Geology,  the  fragmcntsol  rocks. \c. 
DEBT,  in  Law,  is  a  species  of  contract,  whereby  a 
chose  in  action,  or  right  to  a  certain  sum  of  money,  is 
d  and  lost :  usually  divided  into  debts  of 
ial  contract,  and  debts  by  simple 
record  is  a  sum  which  appears  to 
be  du«by  the  evidence  of  a  court  of  record  ;  such  M 
debt  on  judgment  or  recognizance.    Debt  by  specialty  is 
where  a  sum  is  acknowledged  to  be  due, or  become*  due, 
by  instrument  undersea! »uch  as  a  covenant,  bond,  Ac. 
Both  these  specie*  of  debts,  being  contracted  by  a  man 
or  himself  and  his  heirs,  attach  on  hh  land*  and  tene. 
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DECARBONIZATION. 

menu,  and  bind  them  in  the  hands  of  his  heir  or  devisee. 
Debt  by  simple  contract  is  either  by  parole  or  by  written 
obligation  unsealed ;  within  which  class  fall  bills  of  ex- 
change and  promissory  notes. 

1  >in  i  is  al  tn  a  personal  at  t  ion  of  contract,  in  w  hich  tl  8 
plaintiff  seeks  the  recovery  of.a  debt ;  ».  e.  a  liquidated  or 
certain  sum  of  money  alleged  to  be  due  to  nun.  See 
Action. 

DEBT,  NATIONAL.  See  National  Debt. 
DEBUT  (Fr.),  in  its  most  general  acceptation,  is 
applied  to  the  commencement  of  any  undertaking,  or  to 
the  first  step  made  in  a  public  career  ;  but  it  is  confined 
more  particularly  to  the  language  or  the  theatre,  in  which 
It  signifies  the  first  appearance  of  an  actor,  or  his  first 
nppearance  on  any  particular  stage. 

DE'CADE.  (Lat.  decas,  from  Gr.  3i»«,  ten.)  A  word 
used  by  some  old  writers  io  a  general  sense  for  the  num- 
ber ten,  or  an  enumeration  by  tens  ;  but  more  peculiarly 
appropriated  to  the  number  of  books  into  which  the  hU- 
tory  of  the  Roman  Empire  by  Livy  Is  divided,  each  di- 
vision consisting  of  ten  books  or  decades.  It  was  al»o 
the  name  given  to  the  space  of  ten  days,  which  in  Uia 
French  republican  calendar  was  substituted  for  the  or- 
dinary week.  The  tenth  or  last  day  was  termed  decadi. 
Thus,  except  in  bissextile  years,  the  whole  number  of 
decades  was  thirty- six  and  a  half:  the  days  of  the  halt 
decodcs^falling  at^ejdoMjDf jthe  year,  wcreyt^jy 


ary  ;  and  dedicated  respectively  to  Virtue, 
hour,  Opinion,  and  Becom  pence. 

DE'CAGON.  (Gr.  3s*«,  ten, 
A  geometrical  figure,  having  ten  sides 
If  the  sides  and  angles  are  all  equal,  the  figure  is 
gular  decagon,  and  inscribable  in  a  circle.  Euclid,  In  the 
Fourth  Book  of  his  Elements,  shows  that  the  side  of  » 
regular  decagon  is  equal  to  the  greater  segment  of  the 
radius  of  the  circumscribing  circle  divided  by  a  medial 
section,  or  so  that  the  rectangle  contained  by  the  whole 
radius  and  one  of  the  parts  is  equal  to  the  square  of  the 
other  part ;  consequently,  if  we  denote  the  radius  by  r, 
and  the  side  of  the  decagon  by  s,  we  shall  have  the  pr<»- 
portlon  r  :  S  :  :  s  :  r  —  *  ;  whence  s>  +  r  I  m  r2,  and  by 
solving  the  quadratic  s  =*  J-r  (  \  '  S  —  1).  If  the  radius 
is  unit,  s  =  l.(y/?>  —  1)  sas  '618034;  and  the  area  = 
7*fi*J4  JO!t  X  **,  or  7-694WJ  of  the  square  of  the  side. 

DE'CALOGUE.  (Gr.  itx*.  ten,  and  discourse 
or  catalogue.)  The  commandments  which  were  de- 
livered by  God  to  Moses  upon  Mount  Sinai  (Exod.  xx.) 
That  their  number  was  understood  by  the  Jews  to  be  ten 
appears  from  Exod.  xxxiv.  28. ;  but  they  differed  from  us 
In  the  manner  of  dividing  them,  considering  our.  two  flr»t 
as  one,  and  separating  the  last  into  two.  The  same 
method  is  adopted  by  tne  Bomlsh  church,  professing  to 
follow  the  authority  of  St.  Augustine.  (See  Catechism, 
ad  Pa roe/ms.) 

DE'CA'MERON.   (Gr.  ten,  and  $ui<«,  day.) 

The  name  given  by  Boccaccio  to  his  celebrated  collection 
of  tales  :  they  are  supposed  to  be  narrated  in  turn,  during 
ten  days,  by  a  party  of  guests  assembled  at  a  villa  in  the 
country  to  escape  from  the  plague  which  raged  at  Flo- 
rence in  1348. 

DECA'NDROUS.  (Gr.  it**,  and  mn<.  a  male.)  A 
plant  having  ten  stamens. 

DECANTA'TION.  The  pouring  mT  a  clear  liquid 
from  its  subsidence  or  residue  ;  It  is  often  resorted  to  in 
the  chemical  laboratory  instead  of  filtration,  the  clear 
supernatant  Honor  being  poured  or  syphoned  oft*  from 
precipitates,  which  may  thus  be  repeatedly  washed  or 
edulcorated,  so,  as  to  free  them  from  all  soluble  matters. 

DECAPITATION.  (Lat.decapitare.  to  behead.)  A 
mode  of  punishment  of  great  antiquity,  having  " 
practised  by  the  Jews,  Greeks,  and  Romans,  and 
other  ancient  nations.  Among  the  Continental  nations 
of  modern  times,  it  has  long  been  the  ordinary  punish- 
ment Inflicted  on  all  capitally  convicted  criminals.  Du- 
ring  the  early  period  of  English  history,  it  was  the  usual 
mode  of  punishing  felons  ;  but  it  afterwards  became  a 
*  hment  appropriated  only  to  criminals  of  the  highest 
and  even  to  this  day  it  is  considered  as  the  most 
honourable  death  which  a  capital  offender  can  undergo. 
The  last  instance  of  the  infliction  of  this  punishment  in 
England  occurred  in  1745,  soon  after  the  rebellion  in 
Scotland  had  been  quelled. 

DE'CAPOD,  Dccapoda.  (Gr.  ht*u,  and  *sw,  afoot ; 
ten-footed.)  A  name  applied  by  Dr.  Leach  to  a  tribe 
of  Ccphalnpods,  including  those  which  have  ten  loco- 
motive and  prehensile  appendages  proceeding  from  the 
head ;  two  of  which  are  always  longer  than  the  rest, 
and  are  called  tentacles.  Also  applied  by  Cuvier  to  de- 
signate an  order  of  Crustaceans,  comprehending  those 
which  have  ten  thoracic  feet. 

DECA'PTERY'GIANS,  Decapterygia.  (Gr. 

uid  -rrt-.ye,  pinion.)    A  name  given  by  Schneider 


ten. 


•:"«.  p'nion.)  A  name  given  t»y  JscUneul-  r 
to  an  artificial  division  of  fishes  including  those  which 
have  ten  fins. 

DE'CARBON'IZATIOX  OF  CAST  IRON.  This 
process  is  resorted  to  in  order  to  convert  cast  Iron  into 
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DECASTYLE. 

it  eel,  or  by  a  further  decarboniratlcm  to  reduce  It  to  tho 
state  of  malleable  iron  ;  bence,  many  article*  which  were 
formerly  exclusively  manufactured  of  wrought  iron  are 
now  cat,  and  afterward*  decarbonised,  such  as  horse- 
shoes, &c. ;  and  In  other  cases  various  cutting  instru- 
ments are  cast,  and  afterward!  brought  to  a  proper  hard- 
nets  by  a  similar  process.  The  articles  to  be  decarbonised 
are  packed  In  finely  powdered  haematite,  or  native  oxide 
of  iron,  and  exposed  for  a  sufficient  time  to  a  high  red 
heat.  It  is  often  necessary  to  mix  iron  filings  or  turnings 
with  the  h.rmatite  :  these  substances,  thus  applied,  gra- 
dually abstract  the  excess  of  carbon  In  cast  Iron,  and 
'  it  to  a  state  analogous  to  that  of  steel  ;  or,  by  a 

In  some 


however,  the  process 
texture  and  mechanical  properties 
of  the  iron,  and  I*  thereloro  more 

,ni)E'CASTYLE.  (Gr.  iuut.ten, 

having  ten 


DE'CASYLLA'BIC.  having  ten  syllables.  In 
••Tn.M)  and  English  language,  the  onlinarj  hei 
:  a  short  syllable  Is 


the 


is  decasyllabic  ;  but  a  short  syllable  is  sometimes  added 
at  the  end  by  way  of  variety,  and  this.  In  consequence  of 
the  structure  of  those  languages,  takes  place  tyore  fre- 
quently in  the  former  than  the  latter.    In  the  Italian 


verse  the  eleventh  syllable  is  almost  uniformly 
i,  and  hence  It  Is  more  properly  to  be  termed  an 
hnuU'cssyUabic.  In  French  versification  the  decasyllabic 
line  u  appropriated  to  light  compositions,  especially 
tales. 

DECE'MBER  (Lat.  decern,  ten),  was  the  tenth  month 
in  the  calendar  of  the  ancient  Romans,  who  began  the  year 
»)th  March. 

DRCE'MVIRI.  (Lat.  ten  men.)  Properly  any  body 
of  ten  men  appointed  for  particular  purposes.  But  that 
»hkh  b  especially  known  by  this  name  was  the  commis- 
sion elected  from  the  Roman  patricians  in  the  302d  year 
after  the  foundation  of  the  city,  and  Invented  with  all 
tb"  .upreme  p.  >  veers  of  t  he  state,  fur  the  •  mriu.se  ■  >t  draw- 
ing up  a  body  of  laws  founded,  according  to  tinman  trudi- 
two.  on  the  most  approved  institutions  of  Greece.  They 
presented  to  the  people  a  number  of  laws  engraved  on  ten 
tables,  containing  a  nummary  of  the  privileges  to  be  enjoyed 
hi  the  people,  and  tho  <  run.  s  to  be  punished.  .x  r.  Al  Bsf 
tame  time  they  informed  the  people  that  their  plan  was 
incomplete  ;  and  accordingly  a  new  commission,  to  which 
i  i  plebeians  were  admitted,  was  appointed  for  the  next 
year,  with  the  same  powers  ;  the  residt  of  which  was 
the  addition  of  two  more  tables  to  the  former  ten,  thus 
making  up  the  famous  twelve  tables,  which  were  the 
foundation  of  all  Roman  law  in  subsequent  times.  Tho 

t'f find  dec* ■  ui\  ir.Ve  di'i  not  ill  li''  Ui  It  -  'it    v.  'I  h  t  hi'  -.ill..' 

moderation  as  the  first,  but  sought  to  prolong  its  power, 
snd  at  the  same  time  proceeded  to  some  violent  acts  of 
despotism,  which  so  exasperated  the  people  as  to  make 
it*  dissolution  necessary. 

Reside*  these  extraordinary  commissions,  there  was 
•  body  of  decemviri  chosen  for  judicial  purposes,  to  pre- 
side over  and  summon  the  centumviri,  and  to  judge 
certain  cause*  by  themselves.  There  were  likewise  de- 
cemviri appointed  from  time  to  time  to  divide  lands 
among  the  military. 

DECE'PTl  VE  CA'DENCR.  In  Music,  a  cadence  in 
which  the  final  close  is  avoided  by  varying  the  final 
chord. 

DECI'DUOUS.   (Lat.  decido,  I  Jail  off.)    In  Zoo- 
r,  a  term  applied  to  parts  which  have  but  a  temporary 
,  and  are  shed  during  the  life-time  of  the  animal, 
of  hair,  horns,  and  teeth. 
Dixi'Dt:oc»  is  applied,  in  Botany,  to  plants  whose 
b-aves  fall  off  in  the  autumn,  In  contrsx" 


DECLINATION  OF  A  BODY. 

In  order  to  distinguish  the  integral  from  the  fractional 
part  of  a  numerical  expression,  n  point  or  comma  is  placed 
between  them.  Various  marks  have  been  used  for  this 
purpose  at  different  times ;  but  the  jtolnt  is 
commonly  employed,  aud,  according  to  tho 
Sir  Isaac  Newton,  it  should  always  be  place 
top  of  the  figure,  thus  2  46,  which  prevents  it 
confounded  with  the  ordinary  marks  c 
Decimal  fractions  appear  to  have 
Regiomontanus,  about  the  year  N64  ;  but 
the  first  who  wrote  an  express  treatise  on  t 
his  Praciiquc  dArithmetiqite,  published  in  1582.  They 
are  now  universally  employed  In  all  arithmetical  calcu- 
lations ;  and  it  is  much  to  be  regretted  that  a  decimal 
division  of  weights,  measures,  money.  Ac.  has  not  been 
adopted  in  all  civilized  countries,  by  which  the  reduction 
of  fractional  parts  from  one  scale  to  another  would  be 
all  the  applications  of  arithmetic  to  the 
>*es  of  life  greatly  simplified.  A  subdivision 
of  weights  and  measures  on  this  principle  was  adopted  in 
France  at  the  time  of  the  Revolution,  but  has  not  been 


by  other  countries. 
DECIMA'TION.  (Lat.)  In  Roman  History,  the 
selection  by  lot  of  one  man  out  of  every  ten,  who  whs  put 
to  death  as  an  example  to,  or  satisfaction  for,  the  rest. 
If  an  army,  legion,  or  century,  as  the  case  might  hapixn, 
had  quitted  its  post,  raised  a  mutiny  In  the  camp,  or  other- 
wise failed  in  Us  duty,  it  was  assembled  before  the  ge- 
neral ;  the  lots  were  cast  into  an  urn  ;  as  many  were  draw  n 
as  formed  the  tenth  part  of  the  number  of  the  offenders, 
and  the  unlucky  drawer*  were  put  to  tho  swonl.  This 
practice  has  been  occasionally  recurred  to  In  modern 
times  ;  as  by  the  Spanish  general  Cuesta,  after  the  battle 
of  Talavera. 

DECLAMA'TION  (Lat.  declamatio),  signified,  among 
the  ancients,  the  art  of  speaking  Indifferently  upon  both 
sides  of  a  question  :  a  species  of  intellectual  exercise  re- 
sorted to  by  the  rhetoricians  of  Greece  and  Home,  as  tho 
best  means  of  acquiring  facility  in  public  speaking.  In 
modern  times  tho  meaning  of  datamation  is  different  in 
different  countries.  In  Germany,  and  in  most  parts  of 
the  Continent,  It  is  often  used  in  a  sense  nearly  synony- 
mous with  recitative.  In  France  and  England,  especially 
the  latter,  it  is  sometimes  applied  to  any  grand  oratorical 
display,  either  in  the  puli.it,  at  the  bar,  in  the  senate,  or 
on  the  stage,  in  which  the  voice,  gesticulation,  and  tho 
whole  delivery  of  the  speaker  are  In  perfect  keeping  with 
the  subject  matter  of  his  address.  Hut  It  is  employed 
most  usually  in  a  disparaging  sense,  to  indicate  the  use 
of  forced  emphasis,  inflated  language,  and  violent  gestures 
to  w  ithdraw  the  attention  of  the  auditors  from  the 


ness  or  fallacy  of  the  reasoning.    See  Eloquence. 

The  Romans  employed  the  term  tteclamarc  only  In 
the  sense  of  to  plead  or  practise  at  the  bar,  as  in  the  verso 
of  Horace  (Epis.  2.  2.),— 


but  that  they  at  the  same  time  assiduously  cultivated  tho 
art  of  declamation  in  the  sense  of  recitation,  is  evident 
from  the  following  couplet.  In  which  Martial  has  happily 
illustrated  tho  great  importance  of  a  good  delivery  :  — 


DE'CIMAL  ARITHMETIC,  is  the 
of  arithmetic.  In  which  the  seal©  of  numbers  proceeds  by 
tens.  See  Arithmetic. 
DE'CIMAL  FRACTIONS,  are  fractions  which  have 
mominator  10.  100.  1000,  Ac,  or  In  general 
of  10.  The  use  of  decimal  fractions  Is  merely 
i  of  the  ordinary  scale  of  arithmetical  notation, 
•mr  g  out  from  the  unit's  place,  the  first  figure  to  the 
left  (In  the  expression  of  any  whole  number)  denotes  so 
-tanv  tens,  the  second  to  the  left  so  many  hundreds,  the 
third  so  many  thousands,  and  so  on ;  so  that  In  the 
number  76%,  for  example,  each  unit  of  the  6  is  the  tenth 
part  of  each  unit  of  the  7,  and  each  unit  of  the  5  a  tenth 
of  each  unit  of  the  6.  In  like  manner,  in  the  expression 
of  a  decimal  fraction,  setting  out  from  the  unit  s  place, 
the  first  figure  to  the  right  expresses  so  many  tenth  parts, 
the  second  to  the  right  so  many  hundredth  parts,  the 
third  so  many  thousandths,  and  so  on ;  so  that  each  figure, 
as  before,  expresses  parts,  which  arc  each  ten  times 
smaller  than  those  expressed  by  the  figure  Immediately 
[breeding.  By  expressing  fractions  In  this  manner,  tho 
operations  of  addition,  subtraction,  multiplic  ation,  and  dl- 
nsioo  are  exactly  the  same  as  In  integer  numbers. 
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Quern  redum  mews  e*t,  »>  Fldrniln*,  lihcllui ; 
Sed  male  quuiu  rrctlu,  Lndj.it  «■»«  luiu. 

DECLARATION.  In  Law,  a  legal  specification,  on 
record,  of  the  cause  of  action,  by  a  plaintiff  against  a  de- 
fendant.   See  l'i  i..iiiim;. 

DECLE'NSION.  (Lat.  decllnatio,  from  derlino,  / 
deflect.)  In  Grammar,  the  changes  of  termination  In 
nouns,  corresponding  to  the  various  relations  in  which 
substances  are  conceived  to  stand.  See  Case  and  Gram- 

DECLINA'TION  CPRCLES.  are  small  circles  of  tho 
sphere,  parallel  to  the  equator.  In  which  the  stars  perform 
their  apparent  diurnal  revolutions. 

DECLINA'TION  OF  A  CELESTIAL  BODY,  is 
the  angular  distance  of  the  body  north  or  south  from  thi 
equator,  and  is  measured  on  the  great  circle  which  passes 
through  tho  centre  of  the  txxly  and  the  two  poles,  and  is 
consequently  perpendicular  to  the  equator.  The  place  of 
a  star  in  the  heavens  is  determined  by  means  of  its  right 
ascension  and  declination ;  the  right  ascension  being  tho 
angular  distance,  measured  on  the  equator,  between  the 
first  point  of  Aries  and  the  point  in  which  the  meridian 
of  the  star  intersects  the  equator.  Right  ascension  and 
declination  thus  correspond  to  longitude  and  latitude  on 
the  surface  of  the  earth.  In  the  analytical  theory  of  tho 
planets  it  Is  often  necessary  to  define  the  place  of  a  planet 
or  comet  with  reference  to  tho  ecliptic,  or  plane  of  tho 
earth's  annual  motion  ;  and  the  early  astronomers  un- 
fortunately adopted  for  this  purpose  tho  terms  longitude 
and  latitude,  which,  as  the  same  terms  are  appropriated 
to  terrestrial  objects  in  a  different  sense,  is  the  cause  of 
considerable  embarrassment  to  beginners.  The  student 
of  astronomy  must  therefore  remember  that  in  speaking 
of  celestial  objects,  decUoation  and  right  asconslon  havo 
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DECLINATION,  ETC. 
to  the  a 


noelial,  or  plane  of  the  earth's  di- 

to  the 


the  eq%u\ 
Urnal  rotatloD ;  while 
ecliptic. 

The  declination  of  a  star  U  said  to  be  north  when  the 
•tar  ii  north  of  the  equator,  and  south  when  the  star  U 
south  of  the  equator. 

DECL1N  A'TION  OF  THE  MAGNETIC  NEEDLE. 
The  axis  of  a  magnetic  noodle,  that  is,  the  straight  line 
which  joins  its  poles,  does  not  coincide  with  the  astro- 
nomical meridian,  but  deviates  from  it  more  or  leu,  some- 
time* towards  the  west,  and  sometimes  toward*  the  east. 
This  deviation  is  called  the  Declination  qf  the  Needle. 

It  was  formerly  imagined  that  the  magnetic  needle, 
when  freely  suspended,  took  a  direction  exactly  north  and 
south  at  all  places  on  the  earth  ;  and  Columbus  is  said  to 
have  I >••<•:!  ureatl)  astonished  h  Iicm  lie  uf>»er\ed,  in  his 
memorable  vorage  for  the  discovery  of  the  New  World, 
In  1492,  that  tne  needle  of  bis  compass  did  not  point  to 
the  true  north.  The  same  fact  was  observed  by  Sebastian 
Cabot  about  the  year  1500 ;  but  notwithstanding  its  great 
importance  to  mariners,  the  t.r-t  tablet  showing  the 
amount  of  the  docli nation  at  various  placet  were  only 
prepared  In  1599  by  the  Dutch  navigators  at  the  orders  oP 
the  Prince  of  Nassau.  In  1622,  Gunter,  professor  of  geo- 
metry at  Grcsham  College,  made  the  Important  discovery 
that  the  declination  is  not  constant.  He  found  it  to  be 
6°  13'  to  the  east  at  London  in  that  year ;  whereas  in 
I. wo  it  had  been  observed  by  Robert  Norman  to  be  11°  IS* 
also  to  the  east. 

The  following  table  of  observations,  made  at  Paris,  will 
be  sufficient  to  give  an  idea  of  the  changes  which  the. 
declination  of  the  needle  has 


Yean. 

1  .'.Bo- 
lts! 
1663 
1678 
17<«) 
17K7 
1780 
178-5 

11*  SO*  East. 
8  0 

0  0 

1  30  W«*. 
8  10 

11  16 
19  '»'- 

t*  0 

ISO,'. 
1M3 
IBM 
1B17 
1819 
1S<2 
18*1 
l8Si 

«t»  y  Wm. 
st  as 
s*  si 

ti  19 
St  » 
tt  11 

n  v3 

St  ss 

From  this  table  It  appears  that  since  1580  the  declination 
has  varied  more  than  thirty  degrees.  In  I6G3  it  vanished. 
From  the  date  of  the  first  observations  till  1820.  it  has 
advanced  progressively  westward  ;  but  since  that  time  It 
appears  to  have  assumed  a  retrograde  movement  towards 
the  east.   (Pouillet.  Element  de  Physique,  t.  i.  p.  462.) 

DECOLLA'TION.  (Lat.  do,  qff.  and  coflum.  the 
neck.)  A  word  synonymous  with  beheading;  us«h!  chiefly 
in  reference  to  the  decapitation  of  John  the  Baptist,  to 
the  festival  Instituted  by  the  Romish  church  In  his  'Ho- 
nour, and  to  the  celebrated  picture  of  Mabuse  ( Walpole't 
Anecdotes  qf  Painting,  vol.  I.  p.  82.).  which  represents 
this  subject.  This  word  is  used  by  Fabyan  so  far  back 
as  the  year  1350. 

DECOMPOSITION,  CHEMICAL.  When  compounds 
are  resolved  Into  their  elements,  or  when  the  chemical 
constitution  of  substances  is  altered,  they  are  said  to  be 
decomposed ;  and  when.  In  this  operation,  new  products 
are  formed,  such  products  are  called  the  results  qf  decom- 
position. Thus,  ammonia  is  the  result  of  the  decomposition 
of  most  animal  substances ;  carburetted  hydrogen  gas  is 
the  result  of  the  decomposition  of  pit-coal.  Ac. 

,  or  tingle 
irecn  the 
a  compound  of 
is  decomposed  by  the  intervention  of  a 
third,  which  is  itself  simple,  or  which  acts  as  such,  the 
case  is  one  of  simple  decomposition :  water,  for  instance, 
is  a  compound  of  oxygen  and  hydrogen.  When  the  metal 
potassium,  which  is  a  simple  body,  is  thrown  Into  it,  it  is 
decomposed  ;  the  hydrogen  is  liberated  in  the  form  of  gas, 
and  the  oxygen  combines  with  the  potassium  to  form 
potassa.  Such  a  case  is  often  tabularlv  represented  as 
follows  :  and  the  annexed  numtiers  are  the  equipments  of 
the  acting  bodies,  or  the  respective  weights  which  are 
required  for  perfect  decomposition. 


Chemists  use  the  terms  simple  and 
and  double  decomposition,  to  distin 
less  and  more  complicated  case*.  W 


Hydrogen  I . 


Oxygen  8  +  potassium  40. 

.  » 
Potassa  48. 


This  shows  that  when  9  parts  by  weight  of  water  are 

8  parts  of  potassa 
1  part  of  hydrogen 


decomposed  by  40  parts  of  potassium 


| »r  oxhide  of  potassium)  are 


(s  called 


or 


the  result 
when 


(composed  of  potassium  anil  oxygen) 
acid  (composed  of  hydrogen  and  chlorine)  react 
of  potassium  (com|K>sed  of 
—  (composed  of  hydrogen 
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and  oxTgen)  arc  the  """j**^  Thjsse,  with  their  respective 


Potassa 


Water  9. 


Hydrochloric     Hydrogen  1  +  oxygen  8. 
acid  37.  1 

Chlorine  36+  potasshuniO. 


Chloride  of  potassium  76. 

This  table,  therefore,  shows  that  37  parts  by  weight  of 
hydrochloric  acid  and  48  of  potassa  produce,  by  mutual 
decomposition,  76  parts  of  chloride  of  potassium  and  9  of 
water. 

A  knowledge  of  the  mutual  decomposing  powers  of 
different  substances,  or,  In  other  words,  cf  their  relative 
affinities,  constitutes  the  skill  of  the  practical  chemist. 
Sec  in  reference  to  this  subject  the  articles  ArrijitTY, 
Eqi-ivalknts,  and  the  general  article  on  Chemistry. 

DECO'MPOSI'TION  OF  FORCES.  In  Mechanics, 
signifies  the  same  thing  as  the  Revolution  of  Forces. 
Any  force  whatever  may  always  Ik-  docompo»od  or  re- 
solved Into  several  others,  the  resultant  of  which  is 
to  the^  given  force.  ^  For  example,  a  force  i 

mav  be'rosolved  into  two  others  of  < 
and  directions  are  respectively 
of  the  same  parallelogram.    See  Cci 

DECO'MPOSI'TION  OF  LIGHT.  The  separation 
of  a  beam  of  light  into  the  different  rays  which  exhibit 
the  prismatic  colours.   See  Light. 

DE'CORATION.  (Lat.  decorarc,  to  adorn.)  In  the 
Fine  Arts,  adornment,  ornament,  embellishment.  It  is 
a  combination  of  ornamental  objects,  which  a  desire  for 
variety  brings  together  in  all  sorts  of  forms  for  om- 
l>cllishing  those  subjects  which  are  the  objects  of  art. 
The  decoration  of  any  work  should  be  confined  strictly 
to  the  development  of  Impressions  which  the  mass  itself 
is  intended  to  create ;  its  object  being  merely  to  multiply 
the  relations  it  has,  by  presenting  new  Images  which 
spring  from  the  original  bare  design.  Decoration  in  all 
the  arts,  except  on  particular  occasions,  should  be  used 
with  a  sparing  hand.  Once  commenced  it  becomes  diffi- 
cult to  know  when  to  cease. 

DECOY.  A  device  by  which  aquatic  birds,  chiefly 
ducks,  are  enticed  from  a  river  or  lake,  up  a  narrow 
winding  canal  or  ditch,  which,  gradual!)'  becoming  nar- 
rower, at  last  terminates  under  a  cover  of  net  work  of 
several  yards  in  length.  The  birds  arc  enticed  by  the 
smoothness  of  the  turf  on  the  margin  of  the  canal,  which 
tempts  them  to  leave  the  water,  and  begin  to  dress  their 
plumage.  When  so  engaged  at  some  distance  up  the 
canal,  they  are  suddenly  surprised  by  the  decoy  man  and 
his  dogs,  who  have  been  concealeu  behind  a  fence  of 
reeds  ;  and  having  again  taken  the  water,  they  are  driven 
up  by  the  dogs  till  they  enter  within  the  net  work  which 
terminates  the  decoy,  and  arc  then  readily  caught. 

DECRE'E,  Decretals.  (Lat.  decerno,  I  decide.)  De- 
creta  or  decrees,  in  the  Civil  Law,  arc  the  decisions  of 
emperors  on  cases  submitted  to  them,  forming  a  part  of 
their  constitutions.  Decretals  were  the  decrees  of  popes, 
having  the  same  authority  in  canon  law  as  decrees  in  civil. 
They  retained  this  authority  in  most  Catholic  countries 
until  the  14th  century.  Several  compilations  of  them 
are  in  existence.  The  false  decretals  of  Isidore,  a  spu- 
rious collection  framed  with  a  view  to  extend  the  papal 
power,  profess  to  contain  the  decrees  of  popes  during  the 
■rat  three  centuries :  they  were  forged  In  the  9th. 

Decree.  In  Law,  the  judgment  of  a  court  of  equity 
on  any  bill  preferred.  Either  party  may  petition  the 
court  for  a  re-hearing,  before  It  is  signed  and  enrolled. 
After  that  form  has  been  gone  through,  a  bill  of  review 
may  be  had  upon  apparent  error  In  judgment  on  the 
face  of  the  decree.  It  may  also  be  appealed  against  in  the 
House  of  Lords.  In  Scottish  law.  various  legal  judg- 
ments and  sentences  are  styled  decreets. 

DE'CREMENT.  (Lat.  docresco,  /  decrease.)  The 
small  part  by  which  a  variable  quantity  becomes  less  and 
less.    It  is  opposed  to  increment ;  but  these  terms  arc 


now  seldom  used  by  mathematicians 

DECRE'PITATION.  ( Lat. decrepito,  Icraekle.)  The 
crackling  noise  which  common  salt  and  many  other  sub- 
stances make  when  thrown  into  the  fire. 

DECU'RION.  The  latin  name  for  the  commander 
of  ten  men.  A  military  decurion  was  a  cavalry  officer, 
who  originally  commanded  ten  soldiers,  or  one  third  of  a 
turma;  but  afterwards  the  same  name  was  preserved, 
though  the  command  was  extended  to  the  whole 
Municipal  decurions  were  magistrates  in  the 
towns,  answering  to  senators  at  Rome.  In  1 
also  certain  officers  of  the  Imperial  household  used  this 
title ;  as  decurions  of  the  chamberlains.  .Vc. 

DECI  SSA'TUS,  Decussate.  Applied  to  the 
ment  of  bodies  In  pairs  that  alternately  cr« 
as  the  leaves  of  many  plants. 
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DEDICATION. 

DEDICA'TION.  (Lat.)  In  Literature,  a  compliment- 
try  address  to  a  particular  person,  prefixed  by  an  author, 
to  his  work.    I>edications  arose  out  of  the  dependent 
uthors  have  too  frequently  been 
to  their  powerful  or  wealthy  patrons  ; 
itant  time,  were  often  rewarded  by  pe- 
|  presents.   The  custom 


sw-  at  a  very  earl v  perioti   The  brightest  ornaments  < 
.Horace.V" 


.Virgil,  Cicero,  and  Lucretius,  were 
r  the  number  of  those  who  practised  it.  At  the  pe- 
riod of  the  reriyal  of  letters  in  Europe,  few  works  were 
publbhcd  without  dedications  ;  many  of  which  arc  re- 
payable for  their  elegance  ami  ptiritj  of  .?>].-.  and  from 
the  Interesting  matter  which  they  contain  are  of  far  more 
value  than  the  treatises  to  which  they  arc  prefixed.  Rut 
the  practice  became  gradually  perverted  ;  and  many  of  the 
authors  of  the  succeeding  generations  employed  them 
chiefly  with  the  view  of  securing  the  patronage  of  the 
great.  Dedication*  were  most  abused  in  France  under 
Louis  XIV.,  and  in  England  from  1670  to  the  accession 
of  George  HI.  Dryden  was  a  great  dedicator,  and  Johnson 
wrote  dedications  for  money.  Cornel  lie  got  1000  louis  d'ors 
for  the  dedication  of  Chum.  Some  of  the  most  beautiful 
dedications  with  which  we  are  acquainted  are  those  pre- 
fixed to  the  different  volumes  of  the  Spectator,  by  Addison  ; 
and  In  more  recent  times  the  poetical  dedications  with 
which  each  canto  of  Sir  Walter  Scott's  Marmion  is 
prefaced.  A  complete  history  of  dedications  would  prove 
a  valuable  accession  to.  modern  literature,  as  they  would 
throw  a  flood  of  light  upon  the  history,  character,  and 
attainments  of  many  distinguished  persons  which  are 
cow  involved  in  obscurity.  A  few  such  works  are  in  ex- 
istence ;  but  they  arc  onfy  accessible  to  the  learned.  See 
DeDediea.  Lib.  ret.  Lot.  by  Welch.  (Lcip.  171V)  Com- 
vtenia.de  Dedtca.  Lib.  by  Tacke.  (Wolfenbuttel,  1733.) 

DE'DIMUS  POTESTA'TRM.  In  Law,  a  writ  or 
commission  given  to  one  or  more  private  persons,  for  the 
seeding  an  act  appertaining  to  a  judge  or  some  court, 
when  the  commission  of  the  peace  is  renewed,  a  writ  of 
tkdimus  potestatem  is  issued  out  of  chancery,  directed  to 
tnw  ancient  justice,  to  swear  in  a  Justice  newly  inserted. 

DEED.  A  deed,  in  Law,  is  a  writing  scaled  ana  delivered 
by  the  parties.  If  made  by  one  party  only,  it  is  termed  a 
deed  poll ;  if  by  several,  an  indenture.  The  formal  parts 
<A  a  deed  of  conveyance  are.  first,  the  date  and  names  of 
thr  parties  ;  secondly,  the  recitals.  In  which  the  intention 
of  the  parties  and  former  transactions  with  reference  to 
the  same  property  are  recounted,  so  far  as  necessary ; 
then  the  operative  part.  This  expresses,  first,  the  con- 
*  l.-r.,ti.  ri  for  v.  hkh  the  d«-ed  i«  made  f  w  hi.  h  for  mam 
sorts  of  deeds  is  now  merely  nominal) ;  then  the  convey- 
ance by  and  to  the  several  parties ;  then  the  parcels,  or 
description  of  the  tenements  and  their  legal  adjuncts; 
then  what  Is  termed  the  habendum,  beginning  with  the 
*ords  *•  to  have  and  to  hold,"  expressing  the  quantity  of 

the  declaration  of  uses,  which 
to  one  or  more  parties, 
•viously  made ;  then  the 
.  is,  of  equitable  interests 

;  arid  lastly,  the  covenants  for  title, 
in  the  place  of  the  ancient  warranty, 
by  which  the  grantor  warranted  and  secured  to 
"    thing  granted ;  arising  out  of  the  feudal 
»y  if  a  lord  had  thus  warranted  a  fief,  and 

s  bound  to 

him  with  another  fief  of  equal  value.  The 
relating  to  the  title  secure  to  the  grantee  a 
pecuniary  compensation  for  any  damage  he  may  suffer 
contrary  to  their  stipulations.  Besides  the  covenants  for 
title,  such  as  may  be  demanded  by  »hc  peculiar  circum- 
•Unce*  of  the  case.  — as  in  a  lease  the  covenants  for  re- 
pairing, payment  of  rent,  &c,  —  covenants  in  general,  when 
broken,  give  the  covenantee  an  action  for  damages  against 
the  covenantor  ;  or  if  be  be  dead,  against  his  executor  or 
administrators  to  the  extent  of  his  personal  property  in 
their  hands  ;  or  if  the  covenant  be  with  him,  his  heirs  and 
assigns,  the  remedy  extends  to  the  heir  or  grantee  of  the 
covenantee. 

Lastly,  the  conclusion  of  a  deed  contains  its  execution 
and  date.  It  must  be  signed  and  sealed  by  the  grantor ; 
and  also  by  the  grantee,  if  any  engagement  or  covenant  is 
entered  into  by  him.  It  is  usual  for  witnesses  to  attest 
ilenl.  but  till;*  L»  not  necessary,  unless  whore  a 
power  having  been  given  to  be  executed  by  deed  the 
terms  of  the  power  require  such  attestation.  There  are 
several  species  of  deeds  ;  some  having  effect  at  common 
law.  others  under  the  Statute  of  Usee  ;  some  creating  an 
estate  termed  original  or  primary ;  some  enlarging,  re- 
straining, transferring,  or  extinguishing  estates  already 
created,  which  are  called  secondary  or  derivative. 

DEER.  The  English  generic  name  for  the  ruminating 
q". -Irupod*  with  dc<  iduoii*  horns,  or  antlers  |  which 
Appendages  form,  in  fact,  the  essential  character  of  the 
genus  Cervus  of  Linnsrus.  (See  Count  a.)  Deer  are  ana- 
tomically distinguished  from  other  ruminants  by  the  ab- 
sence of  a  gall  bladder 

The  specie*  of  deer  may  be  primarily  divided  Into  two 


DEER. 

Includes  those  with 
the  other  those  w  ith 
elk  (<  Vent*  aJces,  L.)  is  the  most 
of  the  first  group,  and  forms  the  type  of  the 
Aires  of  modern  systems.    It  equals  or  exceeds  the 
in  bulk  ;  has  a  short  body,  with  a  still  shorter  neck,  i 

It-like  legs.  The  mussle  is  long,  broad,  and 
the  mouth  like  a  square-shaped  lapel :  it  is 
very  muscular,  and  Is  of  essential  service  to  the  animal 
in  detaching  the  lichens  and  mosses  from  the  trunks  of 
trees  and  other  places  within  its  easy  reach.  The  long 
legs  of  the  elk  particularly  adapt  it  to  the  marshy  and 
swampy  forests  which  it  chiefly  frequents,  in  the  northern 
parts  of  both  the  European  and  American  continents. 
The  antlers  of  the  elk  appear  first  In  the  form  of  dags  or 
unbranched  pointed  stems;  these  are  succeeded  by  a 
stem  or  beam  supporting  a  few  short  branches.  At  five 
years  he  puts  up  antlers  In  the  form  of  a  triangular 
plate,  supported  on  a  pedicle,  and  notched  along  the  outer 
margin.  Afterwards  the  bony  plate  increases  in  its  ex- 
panse, and  the  points  between  the  notches  arc  developed 
Into  long  branches  or  snags,  of  which  a  single  antler 
sometimes  sends  off  as  many  as  fourteen  ;  and  the  pair 
will  then  weigh  about  fifty  pounds.  The  female  elk  goes 
with  young  rather  longer  than  eight  months. 

The  rein-deer  (Cervtu  tarandut)  differs  from  the  rest 
of  the  genus  in  the  presence  of  antlers  in  both  sexes, 
and  in  the  great  development  of  tbc  brow-antlers,  or 
branches  which  extend  forwards  over  the  forehead  from 
the  base  of  the  beam.  The  antlers  are  retained  through 
the  winter ;  and,  as  it  is  understood  that  the  brow- 
antlers  arc  used  to  detach  the  froien  snow,  which  at 
that  season  covers  the  lichen  rangiferinus,  and  other 
species  on  which  the  rein-deer  feeds,  the  necessity  of 
the  singular  exception  in  favour  of  the  female  rein-deer 
becomes  obvious.  Her  antlers  are,  however,  always 
smaller  than  those  of  the  male.  -The  rut  takes  place  In 
mid-winter,  and  the  period  of  gestation  is  about  six 
months :  as  in  most  other  species  of  deer,  one  fawn  Is 
produced. at  a  birth.  The  rein-deer  is  a  native  of  the 
most  northern  parts  of  Euroiie  and  America.  To  the 
Laplander  it  serves  all  the  ordinary  offices  of  the  beast  of 
draught,  and  supplies  him  with  the  rich  variety  of  nu- 
triment, clothing,  and  nseful  implements,  whicli  man  in 
more  favoured  climes  obtains  from  other  species  of  the 
valuable  order  of  Ruminantia. 

The  third  species  of  deer  referable  to  the  flat- horned 
group  is  that  which  the  ancients  termed  vlaticeros,  and 
which  now  forms  the  ornament  of  the  English  park  ;  the 
fallow  deer  ( Cervus  damas,  Linn.).  In  the  technical  lan- 
guage of  the  hunter,  the  male  fallow  deer  is  called  e 
"  buck,"  the  female  a  "doe,"  and  the  young  a  "  fawn." 
The  buck-fawn  of  the  second  year,  which  Is  characterized 
by  having  simple  dags.  Is  a  "  pricket."  In  the  third  year 
a  brow-antler  Is  put  forth,  and  the  young  buck  is  termed 
a  '*  sorcl."  In  the  fourth  year  he  is  a  "sore,"  and  the 
summit  of  the  beam  presents  a  bifid  expansion.  At  the 
fifth  year  the  expanded  summit  of  the  beam  is  formed,  and 
begins  to  develop  snags,  and  the  fallow  deer  is  then  a 
"buck  of  the  first  head."  At  each  subsequent  year  the 
branches  of  the  expanded  beam  increase  in  length  to  a 
certain  period,  after  which  they  lose  their  size  and  re- 
gularity.  The  period  of  gestation  in  the  fallow  doc  la 

UOf  the"pec'ies  of  deer  of  which  the  beam  of  the  antler 
gives  a  rounded  form  in  section,  the  red  deer  (CVrrns 
elapkus)  and  the  roe-buck  (Cervus  capreolus)  arc  in- 
digenous species. 

The  male  red  deer,  in  the  language  of  "  the  noble  art  of 
venerie."  Is  called  a  "  hart,"  and  the  female  a  "  hind." 
She  goes  with  young  about  a  week  longer  than  the  fallow 
doe  ;  and  brings  forth  In  May  a  single  fawn,  rarely  two. 
The  young  of  both  sexes  are  at  first  styled  "  calves."  The 
male  differs  from  that  of  the  fallow  deer  in  putting  up  at 
six  months  a  pair  of  nidi  mental  antlers,  in  the  form  of 
cylindrical  knobs,  called  "  bosscts."  In  the  second  year 
they  assume  the  condition  of  "  dags,"  and  the  wearer  is 
called  a  "  brocket."  In  the  third  year  two  or  three 
branches  or  "  tynes  "  are  developed,  and  the  young  deer 
becomes  a  "  snay.nl ."  In  the  fourth  year  the  summit  of 
the  beam  «  xjundt  Into  the  OfWSVS  Of  "  surroyal,  '  and  the 
deer  is  now  distinguished  by  the  name  of  "  staggard."  In 
the  fifth  year  the  term  **  stag"  is  applied  to  him  in  a 
limited  and  technical  sense.  At  the  sixth  year  be  is  a 
"  hart,"  and  his  designation  is  not  afterwards  changed  ; 
but  at  this  period  he  is  particularly  distinguished  as  a 
"hart  of  ten,"  and  is  not  considered  fair  game  till  his 
seventh  year,  when  the  hart  Is  said  to  be  "  palmed  "  or 
"crowned,"  in  reference  to  the  full  development  of  hU 
antlers.  The  antlers  or  "  attire  "  are  shed  very  soon  after 
pairing ;  at  this  period,  when  the  hart  has  "  lost  his 
attire,  he  retreats  to  the  shadiest  or  most  unfrequented 
part  of  his  range.  New  antlers  begin  to  grow  very  soon 
after  the  old  ones  are  shed,  and  they  are  completed  in 
the  month  of  August.  The  skin,  or  "  velvet,"  which  pro- 
tected the  vascular  periosteum  during  their  growth  now 
dries,  and  is  rubbed  off  against  trees  or  any  resisting  body  ; 
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this  net  Is  technically  called  "burnishing."  Tno  nart* 
during  this  period  form  a  peculiar  and  distinct  association. 
The  hind*  form  another  group,  and  go  also  into  retire- 
ment with  their  calve*,  to  which  they  attend  with  a  high 
degree  of  instinctive  maternal  solicitude.  The  "  brockets," 
and  the  "  brockets*  sisters,"  constitute  a  third  association. 
The  roebuck  it  the  smallest  species  of  European  deer ; 
■  Is  monogamous,  and  the  female  brines  forth  two 
In  our  own  island  they  arc  now  confined  to  the 


The  largest  species  of  round-antlcred  deer  In  America 
Is  the  Wapiti  (Cerrus  strongyloccros)  ;  that  of  Asia  is  the 
great  Jtusa  ( Cervus  hippclaphus),  which  is  noticed  in  the 
writings  of  Aristotle.  In  South  America  there  is  a  singular 
group  of  small  deer,  called  prickets  or  brockets,  on  ac- 
count of  the  antlers  never  being  developed  beyond  the 
simple  condition  of  "  dags,"  such  as  characterize  the 
brm  ket  age  of  the  red  deer. 

DEF.ECATION.   (Lat.  de.  and  fiex.  dregs.)  The 
separation  of  the  dregs  and  impurities  of  liquors. 
DEFAMATION.    See  Liuiil. 

DEFAU'LT.  (Fr.defaut.)  In  Law,  is  in  a  general 
sense  the  omission  of  any  act  which  a  party  ought  to  do 
In  order  to  entitle  himself  to  a  legal  remedy.  Such  is, 
for  example,  non-appearance  In  court  on  a  day  assigned. 
If  a  plaintiff  tn  an  action  make  default  In  appearance,  he 
is  non-suited  ;  If  a  defendant,  judgment  by  default  passes 
against  him.    Suffering  judgment  by  default  i»  taken  for 


an  admission  of  the  contract  alleged  by  the  plaintiff. 

DEFE  A'SANCE.  In  Lav/ — 1 .  A  collateral  deed,  made  at 
the  same  time  with  a  deed  of  conveyance,  containing  con- 
ditions on  the  performance  of  which  the  estate  created  by 
the  deed  of  conveyance  may  be  defeated.  2.  A  defeasance 
on  a  bond,  recognizance,  or  judgment  recovered,  is  acon- 
dition  which  when  performed  defeat*  a  bond,  &c.  (see 
Bono),  contained  in  or  indorsed  on  the  instrument  itself. 

DEFE'CTIVE  FIFTH.  In  Music,  an  Interval  con- 
taining a  semitone  less  than  the  perfect  fifth.  It  is  also 
called  semiiflapente.  and  flat,  lesser,  or  diminished  fifth. 

DEFE'NDFR  OF  THE  FAITH.  (Fidei  Defensor.) 
A  title  bestowed  on  Henry  VIII.  of  England  by  Pope 
I-eo  X.  on  the  occasion  of  that  monarch's  publishing 
his  writing  against  Luther.  When  at  the  Reformation 
Henry  suppressed  all  the  monasteries  and  convents  in 
England,  the  pope  deprived  him  of  this  title  :  but  in  the 
thirty-fifth  year  of  his  reign,  it  was  confirmed  by  parlia- 
ment, and  it  has  been  since  constantly  assumed  by  tho 
sovereigns  of  England. 

DIFFERENT.  (Lat.  defero,  /  carry  away.)  In 
the  Ptolemaic  system  of  the  universe  the  planets  move 
In  circular  orbits,  the  centres  of  which  are  carried  round 
In  the  circumferences  of  other  circles.  These  secondary 
circlet  are  called  the  deferents,  as  carrying  tin  orbits ; 
those  in  which  the  planets  move  lieing  the  epicycles. 
The  system  of  epicycles  and  deferents  was  invented  bv  llip- 
parchus  for  the  purpose  of  explaining  the  eccentricities, 
perigees,  and  apogees  of  the  planets.    See  Epicycle. 

DEFl'CIENT  NUMBERS,  in  Arithmetic,  arc  num- 
bers such  that  the  sum  of  their  aliquot  parts  is  less  than 
the  number*  themselves.  Thus,  H  is  a  deficient  number ; 
because  its  aliquot  parts,  1,2.4,  when  added  together, 
make  only  7.  In  like  manner  the  number  16  is  deficient, 
its  parts  being  1,  2,  4,  *.  the  sum  of  which  is  15. 

DEFILADING.   See  Foriipication. 

DEFI'LE.  In  Fortification,  a  narrow  way.  through 
which  troops  can  pass  only  in  file,  or  a  small  number 

DK'FINITE  PROPORTIONALS.  In  Chemistry. 
See  Atomic  Theory  and  Equivalent*. 

DEFINITION  (Lat  ),  literally  laying  down  a boun- 
in  Logic,  an  expression  which  explains 
'term  so  as  to  separate  it  from  every  thing  else,  as  a 
boundary  separates  fields.  By  the  schoolmen  definitions 
are  divided  Into  nominal  and  real,  according  to  the 
oliject  accomplished  by  them,  whether  to  explain  merely 
the  meaning  of  the  word  or  the  nature  of  the  thing  ;  and, 
on  the  other  hand,  they  are  divided  into  accidental,  phy- 
sical, irid  logical,  according  to  tho  means  employed  by 
each  for  accomplishing  their  respective  objects,  whether 
it  be  the  enumeration  of  attribute*,  or  of  the  physical 
or  the  metaphysical  part*  of  the  essence.  («  hatch/ s 
lwc.  pp.  Ml. a.) 

DEFLAGRATION.  (Lat.  deflagro,  /  hum.)  A 
chemical  term  applied  to  sudden  and  rapid  combustion : 
when  a  mixture  of  charcoal  and  nitre  is  thrown  into  a  red 
hot  crucible  it  burns  with  a  kind  of 
flaprates. 

DEFLE'CTION  OF  THE  RAYS  OF  LIGHT. 
When  a  luminous  ray  passe*  very  near  an  opaque  body 
it  I*  deflected,  or  bent 'from  Its  rectilinear  course,  towards 
the  surface  of  the  body,  and  the  deflection  is  greater  in 

f>roportion  as  the  distance  of  the  ray  from  the  body  is 
ess.  This  phenomenon  was  firn  observed  by  (Jrimaldi, 
and  wa*  carefully  examined  by  Newton,  who  gave  It  the 
name  of  ddfraetion. 

DE'FTER-DAH,  literally  ttook-keeper.  The  title 
given  by  tho  Turk*  to  the  chancellor  of  the  exchequer 
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and  his  two  coadjutor*  or  deputies  in  the  finance  depart. 

ment. 

DEGLUTITION.  (Lat.  de.  and  glutio.  J swallow.) 
In  Physiology,  the  act  of  swallowing  food.  This  operation 
is  performed  by  mechanism  of  tho  most  extraordinary 
ana  complicated  kind.  In  which  the  consentaneous  actions 
of  the  various  muscle*  of  the  tongue,  the  soft  palate,  the 
pharynx,  the  larynx,  and  the  oesophagus  or  gullet,  are 
concerned,  partly  by  voluntary  and  partly  by  involuntary 
Impulse. 

There  are,  as  It  were,  four  opening*  at  tho  back  part 
the  mouth,  three  of  which,  during  deglutition,  must 
perfectly  but  temporarily  clos«d  ;  whilst  the  fourth,  nam 
ly,  that  through  which  the  food  I*  to  pas*  toward*  the 
stomach,  must  be  open  and  without  Impediment.  The 
openings  which  are  to  be  closed  are  those  which  commu- 
nicate with  the  nose,  with  the  ears,  and  with  the  lung*  ; 
but.  as  far  as  the  latter  I*  concerned,  it  follow*  of  course 

SI 


that  respiration  can  only  be  suspended  for  a 
time,  and  that  therefore  the  moment  the 
lowed,  or  has  passed  over  the  larynx,  the* 
between  It  and  the  nose  must  again  be  ' 
When  food  Is  pnnterly  masticated,  a  i 
f»  collected  upon  the  tongue,  which  is  then  »o  . 
against  the  palate  by  a  muscular  action  procc-edlng  from 
the  tip  of  the  tongue  backwards  as  to  propel  it  toward* 
the  pharynx,  or  upper  end  of  the  gullet  ;  at  this  moment 
the  soft  palate,  previously  hanging  like  a  pendulous  veil 
at  the  back  of  the  mouth,  is  drawn  into  a  horUontal  po- 
sition, so  as  to  form  a  continuation,  a*  it  were,  of  the  bonr 
part  o(  the  palate,  and  at  the  same  time  to  close  the  nasal 
canals.  No  sooner  doe*  tho  portion  to  be  swallowed 
reach  the  pharynx,  than  it  I*  embraced,  as  it  were ;  while 
the  base  of  the  tongue,  the  os  hyoides,  and  the  larynx 
are  raised  forward  to  meet  It,  and  hurry  It  over  the  open- 
ing of  the  glottis  towards  the  cetophagm.  The  instant 
the  larynx  is  raised  the  glottis  is  firmly  closed  ;  and  as 
soon  asthe  morsel  has  passed  over  It  the  Laryax  descends, 
the  epiglottis  is  raised,  and  the  glottis  open*  again  to 
allow  air  to  enter  the  lungs.  Thus  it  is.  therefore,  that 
the  food  is  limited  to  the  direction  of  the  (esophagus,  and 
neither  passes  into  the  nasal  canal*,  nor  into  the  Eusta- 
chian tuhes,  nor  into  the  larynx,  all  the  concurrent  ac- 
tions in  this  period  of  the  act  of  deglutition  being  simul- 
taneously and  involuntarily  performed.  By  the  contract 
tion  of  the  pharynx  the  morsel  Is  delivered  into  tho 
oesophagus,  and  propelled  by  the  muscular  structure  of 
that  tube  towards  the  stomach.  In  the  upper  part  of  the 
resophagus,  the  fibres  relax  immediately  after  the  passing 
of  the  food,  hut  the  inferior  portion  remains  contracted 
for  some  moments  after  the  food  has  entered  the  stomach. 

The  due  admixture  of  saliva  with  the  food,  and  the 
lubrication  of  the  various  and  complicated  parts  over  and 
through  which  the  food  passe*,  by  mucous  secretion,  tend 
materially  to  facilitate  the  progress  of  thealtmentarvpellet. 

DEGE'E'E.  A  distinction  of  rank  in  universities  :  in 
It*  proper  use  denoting  a  certain  amount  of  proficiency 
In  the  faculty  or  science  of  which  It  I*  entitled  ;  but,  by 
modern  usage,  frequently  conferred  either  of  right  to  mem- 
bers of  the  university  oi  sufficient  standing,  or  merely  a* 
an  honorary  distinction.  The  origin  of  degree*  at  the 
universities  of  Paris  and  Bologna,  the  two  most  ancient 
In  Europe,  appears  to  have  bs-en  only  the  necessary  dis- 
tinction between  those  who  taught  and  those  who  learnt. 
The  former  were  styled  (such  was  at  least  the  case  at 
Paris)  doctor*  or  teachers,  and  masters,  as  a  token  of  re- 
spect, indiscriminately.  At  what  time  the  distinction  be- 
tween these  two  degree*  arose  we  cannot  ascertain  ;  but 
about  the  middle  of  the  1.1th  century  v/e  find,  at  Paris,  doc- 
tors and  master*  simply  as  graduates,  and  not  necessarily 
connected  with  the  business  of  teaching ;  tho*c  who  were 
so  being  called  regent  masters,  or  simply  regents.  (See 
Rfoent.)  The  degree  of  bachelor,  the  lowest  in  the 
several  faculties,  is  certainly  of  French  origin ;  from 
whence  it  has  be  -n  argued  that  the  whole  system  of 
academical  titles  is  so  likewise.  Degrees  still  continue 
to  t>ear  the  same  tumes,  and,  with  some  variation,  the 
same  relative  academical  rank,  in  most  Euroj>ean  conn- 
trie*  ;  but  the  mode  of  granting  them,  and  their  value  nt 
"erent  universities  a*  token*  of  proficiency,  vary  greatly. 
Oxford  and  Cambridge  degrees  are  given  in  art*,  di- 

thesc 

the  lowest  degree  in  arts. 
I*  the  only  one  conferred  on  a 

anil  the  orilv  one  which  i*  attained  by  proceeding  through 
a  regular  academical  course  of  study.   The  higher 


At 


sford  and  Cambridge  degrees  are  given  in  art*. 
,  law.  medicine,  and  music ;  but  among  all  th. 
>west  degree  in  arts.  vix.  that  of  bachelor  fB.  A  ), 

examination, 
•sling  through 
ligher  degree* 

in  arts,  and  those  in  the  other  faculties,  are  attained  sim- 
ply by  residence  and  the  performance  of  a  few  unim- 
portant exercises.  Honorary  degrees,  in  the  English 
universities,  are  generally  conferred  in  civil  law. 

A  considerable  difference  of  opinion  exist*  upon  the 
question  how  far  the  possession  of  degrees  forms  a  valid 
test  of  ability  to  exercise  any  of  the  learned  professions  ; 
and  though  at  first  sight  nothing  might  appear  more  pre- 
posterous than  to  question  the  necessity  of  some  such 
tr»st  being  exacted  from  those  to  whom  the  lives  and  for- 
tuncsof  millions  of  human  beings  arc  in  a  peculiar  manner 
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iys  lcfans  and  lawyers,  —  still  there  are  many 
who  maintain  that  '*  degree*  have  always  been,  and  must 
f  -rttinui:  lie,  utterly  worthless."  Among  those  who 
entertained  this  opinion  mar  be  mentioned  Dr.  Smith  ; 
whose  sentiments  on  this  subject,  though  pretty  distinctly 
indicated  in  the  Wraith  of  Nations,  ore  fully  detailed 
in  a  letter  to  Dr.  Cullen,  which  the  reader  will  find  in 
Mr.  M'Cuiloch's  edition  of  that  work,  1  vol,  8vo.  But 
those  who  wish  to  see  this  question  fully  examined  in  all 
its  bearings,  should  consult  a  note,  or  rather  dissertation, 
'"  On  the  Value  and  proper  Mode  of  conferring  Literary 
and  Scientific  Degrees,"  in  the  same  edition  of  the  work 
now  referred  to.  In  which  the  author  contends  that  it 
is  not  against  the  principle  of  degrees,  so  much  as  the 
mode  of  conferring  them,  that  the  chief  objections 
may  be  urged.  The  value  of  a  degree,  it  is  there  con- 
tended, must  always  depend  on  the  disinterested  cha- 
rartwt  of  the  parties  who  confer  it.  Now,  when  it  is 
remembered  that,  till  very  recently,  in  every  university, 
those  in  whom  was  vested  the  privilege  of  granting  de- 
grees are  the  Identical  parties  engaged  in  preparing  the 
candidate  for  receiving  them,  who  are  thus,  a*  it  were, 
railed  upon  to  form  an  estimate  of  their  own  handiwork, 
it  will  be  sufficiently  obvious  that  the  system  hitherto 
pursued  in  awarding  academical  distinctions  must  be 
wholly  Inadequate  as  a  test  of  literary  or  scientific  merit. 
This  being  the  case,  it  might  seem  almost  unaccountable 
that  so  little  success  should  have  attended  the  many 
effort*  that  have  been  made  to  place  the  granting  of  de- 
grees on  a  sounder  and  more  satisfactory  footing,  were 
it  not  matter  of  notoriety  that  to  divert  Into  a  new 
channel  the  current  of  popular  feelings  or  prejudices 
which  has  been  flowing  for  ages  in  a  particular  direction 
U  almost  impracticable,  even  after  the  benefits  of  the 
change  have  been  clearly  and  unequivocally  demon- 
•  trated.  Some  such  ideas  as  to  the  inadequacy  of  degrees 
appear  to  have  been  entertained  a  few  years  ago  In  many 
<>{  the  German  states.  There  the  bare  possession  of  a 
,  formerly  sufficient  to  authorise  members  of 
e  legal  or  medical  profession  to  engage  in  the  exercise 
"i  their  several  duties  ;  but  a  change  has  been  since  ef- 
fected, which  has  at  once  infused  new  life  into  the  educa- 
tional establishments  of  the  countrv,  and  has  been  at- 
tended with  great  advantage  to  aU  cfasses  of  the 
This  change  consists  in  the  establishment  of 
[■•«..:  of  gentlemen  eminent  f.»r  their  attainments,  and 
wholly  unconnected  with  the  business  of  education, 
duty  it  is  to  ascertain  by  a  rigid  examination  the 
f  those  who  have  already  obtained  degrees 
of  law  and  medicine,  and  thus  to  deter- 
properly  conferred  ; 
at  the  university  be 


of  It  is 

of  hU 

was  formerly  regarded  as  the  aim  or  cad  of  the 
ambition,  is  now  looked  upon  simply  as  a  meant  of  at- 
taining it.  inasmuch  as  it  confers  no  direct  privileges, 
and  does  not  necessarily  secure  professional  honour  or 
emolument,  though  it  form  the  solo  passport  to  both. 
A  somewhat  similar  course  relative  t->  the  fratttfog  Of 
degree",  was  adopted  in  this  country  on  the  establishment 
of  the  London  University;  with  this  peculiarity,  that 
w  hile  in  Germany  the  different  faculties  of  the  univer- 
sities retain  the  privilege  of  conferring  degrees,  which, 
however,  are  of  little  value,  unless  confirmed  by  the 
authority  of  the  boards  alluded  to,  in  the  London  Uni- 
versity this  right  is  vested  in  the  board  to  the  entire 
exclusion  of  the  professors.  Whether  this  system  will 
work  well  remains  yet  to  be  seen  ;  but,  to  use  the  words 
of  Mr.  M'Culloch,  "  if  we  mistake  not.  its  formation  will 
mark  the  commencement  of  a  new  era  in  the  history  of 
education." 

D&gk&k.  In  Algebra,  a  term  applied  to  equations  to 
denote  the  highest  power  of  the  unknown  quantity.  Thus, 
if  the  index  of  the  highest  power  of  the  unknown  quantity 
is  4,  the  equation  is  said  to  be  of  the  fourth  degree. 

Den  a  ex,  in  Geometry  and  Trigonometry,  is  the  300th 
part  of  a  circumference,  or  of  four  right  angles.  Every 
circle,  whether  great  or  small,  is  considered  as  divided 
into  360  parts  or  degrees,  each  degree  being  subdivided 
into  GO  minutes,  and  each  minute  into  GO  seconds.  This 
division  of  the  circle  has  been  employed  since  the  most 
remote  ages.  It  is  not  certainly  known  what  gave  occasion 
to  the  adoption  of  the  arbitrary  number  360 ;  but  it  most 
probably  bad  reference  to  the  space  described  by  the  sun 
in  one  day  in  performing  his  annua)  revolution  in  the  I 
ecliptic,  the  number  360  being  taken  instead  of  365,  as  ' 
boiog  more  convenient  for  arithmetical  operations  on 
account  of  its  containing  a  great  number  of  division*. 
The  Chinese  divide  the  circle  into  36ft£  equal  parts ;  so 
that  the  sun  describes  daily  an  arc  of  one  Chinese  degree. 
An  attempt  was  made  by  the  French  philosophers,  at  the 
period  of  the  Revolution,  to  introduce  Into  works  of  science 
a  division  of  the  circle  better  adapted  to  our  decimal 
arithmetic  (the  quadrant  or  right  angle  being  divided  into 
100  degrees,  the  degree  Into  100  minutes,  and  so  on)  ;  but 
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though  the  system  was  adopted  by  some  writers  of  the 
first  order  of  merit  (for  example,  Laplace  hi  the  f ' 
Celeste),  and  extensive  tables  were  computed  for 
purposes  of  astronomical  calculation,  it  never  came 
general  use,  and  now  appears  to  be  entirely 
It  may  be  remarked,  that  a  division  of  this  sort  was  re- 
commended long  ago  by  some  of  the  most  eminent  mathe- 
maticians, Stcvinus,  \S  allis,  Briggs,  Gcllibrand,  Newton, 
and  others. 

Degrkk.  In  Grammar.  See  Comparison. 
DEGKK'E  OF  LATITUDE,  on  the  surface  of  the 
earth,  is  the  distance  an  observer  must  advance  along  the 
meridian,  to  the  north  or  south,  in  order  to  produce  a 
variation  of  one  degree  in  the  altitude  of  the  pole.  Ever 
since  it  was  discovered  that  the  earth  Is  round,  the  exact 
measurement  of  a  degree  of  the  terrestrial  meridian  has 
been  a  problem  of  extraordinary  interest,  inasmuch  as  it 
leads  directly  to  a  knowledge  of  the  earth's  dimensions. 
In  modern  times  the  problem  has  acquired  a  still  greater 
importance,  in  consequence  of  the  discovery  of  the  earth's 
ellipticity  ;  for  it  is  by  the  comparison  of  the  lengths  of 
meridional  degrees  at  different  latitudes  that  we  are  en- 
abled to  ascertain  accurately  the  true  figure  of  the  earth, 
which  enters  as  an  clement  into  many  of  the  most  inte- 
resting inquiries  of  physical  astronomy. 

When  we  consider  the  great  irregularities  of  the  actual 
surface  of  the  earth,  and  that  the  length  of  a  degree  de- 
pends on  the  radius  of  the  circle  on  which  it  is  measured, 
it  will  readily  appear  that  terrestrial  degrees  at  different 
places,  if  measured  on  the  external*  surface,  must  be  ex- 
ceedingly unequal.  In  order  to  obviate  the  effects  of 
superficial  irregularities,  and  to  reduce  all  the  degrees  to 
the  same  radius,  the  surface  of  the  sea  is  supposed  to  bo 
continued  all  round  under  the  continents,  and  it  Is  to  this 
surface  or  level  that  all  the  measurement*  must  be  referred. 
This  being  understood,  the  general  principle  on  which 
the  measurement  of  degrees  of  the  terrestrial  meridian 
must  be  accomplished  arc  readily  perceived.  Two  stations 
being  assumed  on  the  same,  or  nearly  the  same  meridian, 
tho  distance  between  them  must  be  found  with  great 
exactness  in  feet,  yards,  or  some  known  linear  measure. 
Having  ascertained  the  itinerary  distance,  the  latitude  of 
each  of  tho  stations  must  be  determined ;  the  difference 
of  the  two  latitudes  Is  the  length  of  the  celestial  arc  in- 
tercepted between  the  two  stations:  and  by  comparing 
this  w  ith  the  terrestrial  measure,  the  number  of  yards 
or  feet  corresponding  to  a  degree  becomes  known.  It  Is 
evident  that,  in  order  to  obtain  a  result  of  any  value,  all 
these  operations  musl  be  i  xih  uted  with  the  greati  st  care 
and  precision.  An  error  of  a  single  second  in  the  celestial 
arc  corresponds  to  about  100  feet  on  the  ground,  and  a 
long  series  of  astronomical  observations  must  be  made  to 
obtain  the  latitude  of  any  place  true  to  a  i 
account  It  is  necessary  to  measure  an  arc  of  i 
length,  two  or  three  degrees  at  least ;  because  the  error  in 
the  determination  of  the  latitudes  is  the  same,  whether 
tho  arc  be  long  or  short,  and  in  the  case  of  a  long  arc  its 
nee  becomes  less  sensible.  But  tho  exact  measuro- 
of  a  line  extending  two  or  three  degrees  on  tho 
surface  of  the  earth,  by  the  direct  application  of  rods  or 
chains,  is  perhaps  altogether  impracticable,  on  account  of 
the  irregularities  of  the  ground  and  many  other  circum- 
stances which  render  an  operation  of  this  sort,  when  carried 
on  even  for  a  few  miles,  an  aflhir  of  great  difficulty.  Hence 
It  becomes  necessary  to  have  recourse  to  other  methods. 
A  level  piece  of  ground  is  selected  near  the  meridional  arc 
proposed  to  bo  measured.    On  this  a  straight  line  A  B  Is 

traced  in  any  direc- 
tion, and  its  length 
accurately  found  by 
the  application  of 
rods  of  metal,  or 
sometimes  of  wood 
or  of  glass.  The 
ground  adjoining 
the  arc  to  be  mea- 
sured is  then  formed  Into  triangles  by  means  of  signals, 
C.D.E.F.K,  erected  at  convenient  distances,  or  on  remark- 
able points  of  the  country ;  and  the  angles  which  the 
signals  make  with  each  other  determined  by  a  theodolite 
or  other  appropriate  instrument.  The  sides  AC  and  BC  are 
then  deduced  from  the  measured  base  A  B,  and  thence 
successively  the  sides  of  the  other  triangles  ;  and  in  this 
manner  tho  whole  distance  between  the  stations  which 
form  the  terminal  points  of  the  arc  is  determined  by  a 
series  of  trigonometrical  calculations.  The  reductions 
for  differences  in  the  levels  of  the  signals  must  next  be 
applied,  and  also  for  their  altitude  above  the  level  of  the 
sea ;  and  it  is  obvious  that  these  reductions  cannot  be 
made  without  having  at  least  an  approximate  knowledge 
of  the  dimensions  of  the  earth,  ami  without  making  some 
hypothesis  respecting  its  figure,  though  the  dimensions 
and  figure  of  the  earth  are  elements  that  can  only  be  de- 
duced from  the  measurement  and  comparison  of  degrees. 

From  this  general  description  it  will  be  readily  inferred 
that  the  measurement  of  terrestrial  degrees  depends  on 
astronomical  operations  of  very  great  nicety,  and  that  the 
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Attempt i  made  in  ancient  timet  could  lead  only  to  rude 
approximations  with  respect  to  tho  dimension*  of  the 
earth,  supposing  its  figure  to  be  spherical.  Eratosthenes, 
who  lived  in  the  3d  century  before  Christ,  is  the  first 
with  the  detail  of  whose  operations  we  are  acquainted 
who  undertook  to  determine  the  length  of  a  meridional 
arc  on  correct  principles.  Having  observed  the  difference 
of  the  tun's  altitude  at  the  summer  solstice  at  Alexandria 
and  Syene  in  Upper  Kgypt.  and  having  found,  by  means 
with  which  we  are  unacquainted,  the  itinerary  distance  be- 
tween the  two  places,  he  Inferred  the  circumference  of  the 
earth  to  be  250,000  stadia,  and  consequently  the  length  of 
a  degree  G94|  stadia.  I'osidonius,  some  time  after,  mea- 
sured in  a  similar  manner  the  arc  between  Alexandria  and 
Kin  nIi's.  and  Inferred  the  length  of  the  degree  to  be  »>>'i| 
stadia.  Ptolemy,  in  his  Geography,  assigns  500  stadia  as 
the  length  of  a  degree  of  the  meridian  ;  but  as  we  arc  un- 
acquainted with  the  precise  value  of  the  stadium,  wc  cannot 
form  any  correct  idea  of  the  approximation  attained  in 
these  ancient  measures.  In  the  9th  century,  the  Arabian 
caliph  Almamnun  ordered  a  degree  to  be  measured  on 
the  plains  of  Mesopotamia.  His  mathematicians  arrived 
at  the  exact  value  given  by  Ptolemy  ;  a  circumstance 
which,  as  it  could  scarcely  have  happened  if  they  had 
operated  independently,  has  led  to  tne  suspicion  that 
they  merely  adopted  the  conclusion  of  the  Greek  astro- 
nomers. In  modern  times  the  measurement  of  terres- 
trial degrees  has  been  justly  regarded  as  of  the  greatest 
scientific  importance.  About  the  middle  of  the  16th 
century,  Fcmel  made  a  rough  measurement  of  the  dis- 
tance  between  Parll  ami  Amiens  by  counting  the  revo- 
lutions  made  by  his  coach  wheel,  and  concluded  the 
length  of  the  meridional  degree  to  be  364.900  English  feet. 
Norwood,  in  1635,  measured  the  distance  between  London 
and  York,  and  found  the  length  of  the  degree  to  be  367,176 
feet.  But  the  first  who  employed  the  method  of  trian- 
gulation  for  obtaining  the  length  of  a  terrestrial  arc  was 
Snell.  a  native  of  Holland.  The  application  of  the  telescope 
to  instruments  for  measuring  angles,  by  Picard,  was  an 
invention  which  gave  a  far  greater  accuracy  and  certainty 
to  operations  of  this  kind  than  could  before  be  attained  ; 
and  the  discovery  by  Richer  of  the  flattened  form  of  the 
earth  at  the  pole*,  and  the  consequent  inequality  of  the 
meridional  degrees,  invested  the  subject  with  a  new  and 
unexpected  interest.  In  the  year  1735,  the  Academy  of 
Science*  of  Paris,  to  decide  the  important  question  of  the 
spheroidal  form  of  the  earth,  resolved  that  two  arcs  of 
meridian,  the  one  at  the  equator  and  the  other  as  near 
the  pole  as  possible,  should  be  measured  with  all  the  ac- 
curacy which  the  improved  state  of  astronomy  admitted 
of.  Accordingly,  Bougucr,  Godin,  and  Condamine  were 
despatched  to  Peru  ;  Maupertuis,  Clalraut,  Lemonnler, 
and  some  other  associates,  to  Lapland,— for  the  execution 
of  this  purpose.  The  latter  party  accomplished  their 
mission,  and  returned  to  Paris  within  16  months ;  Bougucr 
and  his  companions  had  to  contend  with  great  difficulties 
and  hardships,  and  were  detained  not  less  than  ten  years. 
The  result  was,  that  the  length  of  the  degree  of  the  meri- 
dian at  the  equator,  reduced  to  the  level  of  the  sea,  was 
found  to  be  56,753  toiscs,  or  362,912  English  feet ;  and  in 
Lapland,  under  the  parallel  of  651°,  to  be  57,437  toiscs,  or 
36.729  feet,  exceeding  tho  former  by  6*4  toises. 

Since  these  memorable  expeditions  several  arcs  of  me- 
ridian have  been  measured  in  different  countries,  and  all 
the  results  concur  In  proving  that  the  degrees  increase  in 
length  as  we  proceed  from  the  equator  to  the  pole,  agree- 
ably to  the  theory  of  hydrostatic  equilibrium,  which  re- 
quires an  accumulation  of  matter  in  tne  equatorial  regions 
of  the  earth,  in  order  to  counterbalance,  by  its  attraction, 
the  effect  of  the  centrifugal  force  of  rotation.  Lacaille, 
in  1751,  measured  a  degree  at  the  Cape  of  Good  Hope  ; 
and  the  result  Is  interesting  on  account  of  the  locality,  as 
no  other  operation  of  the  kind  has  yet  been  undertaken 
in  the  southern  hemisphere.  In  tne  same  year  an  arc 
was  measured  in  the  Roman  states  by  Main-  and  Bosco- 
vich  ;  another  by  Liesganig  in  Hungary  in  1762:  one  in 
North  America  by  Mason  and  Dixon  in  1764  ;  and  one  by 
Beccaria  in  Piedmont  in  1777  ;  but  the  results  cannot  be 
regarded  as  entitled  to  much  confidence  in  comparison  of 
those  obtained  from  the  more  extensive  and  accurate 
operations  that  have  been  since  executed  in  France  and 
England,  and  also  in  India.  The  French  philosophers,  in 
1792,  having  chosen  for  the  unit  of  their  new  system  of 
weights  ana  measures  a  fractional  part  of  the  terrestrial 
meridian,  it  was  resolved  to  measure  the  arc  extending 
through  the  whole  of  France  from  Dunkirk  to  Barcelona. 
This  splendid  undertaking  was  confided  to  two  astro- 
nomers of  the  highest  eminence,  Mechain  and  Delambre, 
by  whose  spirited  exertions  it  was  carried  through  in  the 
fare  of  obstacles  of  the  most  formidable  kind,  arising  from 
the  political  state  of  the  country  at  that  time.  Every  pre- 
raution  that  profound  theory  or  eminent  practical  skill 
could  suggest  was  adopted  to  secure  the  accuracy  of  the 
results,  in  1806  the  trianguiation  was  extended  from 
Barcelona  through  Spain  to  the  coasts  of  the  Mediter- 
ranean ;  and  subsequently,  after  the  death  of  Mechain, 
who  fell  a  victim  to  his  exertions,  by  Blot  and  Arago  to 


tho  Balearic  Isles.  The  whole,  thus  extended  from  Dim- 
kirk  on  the  north  to  Formentera  on  the  south,  compre- 
hends 12°  22*.  The  English  arc,  connected  with  the 
trigonometrical  survey  of  the  kingdom,  which  has  been 
carried  on  since  1790  under  the  direction  of  the  Board  of 
Ordnance,  reaches  from  Dunnose  in  the  Isle  of  Wight  to 
Burleigh  Moor  in  Yorkshire;  nearly 4 degrees.  Though 
no  doubt  is  entertained  that  the  result  of  this  measure- 
ment is  of  a  high  degree  of  accuracy,  it  must  be  confessed 
that  our  confidence  arises  rather  from  the  great  excellence 
of  the  instruments  employed  than  the  science  or  skill  of 
those  to  whom  the  operations  were  entrusted.  It  is 
deserving  of  remark  that  both  the  French  and  English 
arcs  present  this  anomaly,  that  when  portions  of  them 
taken  at  particular  places  are  considered  separately,  the 
length  of  the  degrees  appears  to  increase  on  going  south- 
ward. Two  arcs  of  meridian  have  been  measured  in 
India.  The  first  extends  only  a  degree  and  a  half;  but 
the  second  is  the  longest  which  has  been  measured  in  any 
country,  and  Includes  about  16  degrees.  It  was  Iwgun, 
and  about  10°  executed,  by  Colonel  Lambton ;  and  the 
remainder  was  conducted  by  Captain  Everest.  The  de- 
tails of  Colonel  Lambtoti's  operations  are  given  In  the 
Asiatic  Researches  (vols.  vill.  to  xiii.) ;  those  of  Captain 
Everest,  in  his  Account  of  the  Measurement  of  an  Arc  of 
the  Meridian  between  the  Parallels  of  18°  3'  and  24°  7». 
London,  1830. 

Some  portions  of  meridional  arcs  have  more  recently 
been  measured  In  Europe;  but  as  our  limits  will  not 
permit  us  to  enter  Into  further  details,  we  shall  content 
ourselves  with  giving  the  following  table  of  the  results  of 
those  which  appear  to  be  deserving  of  confidence :  — 
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In  the  above  table  the  numbers  are  exhibited  as  If  the 
whole  arcs  had  been  measured  at  once,  and  the  latitudes 
only  observed  at  each  extremity  ;  but  in  fact,  in  the  three 
long  arcs,  latitudes  were  observed  at  several  intermediate 
stations,  and  consequently  so  many  more  independent 
measures  obtained.  Thus  the  second  Indian  arc  con- 
slstcd  of  five  partial  arcs,  the  French  of  six,  the  English 
of  three,  and  Struve's  of  two ;  so  that  there  are  in  the 
whole  tirentu  Independent  determinations  of  the  meri- 
dional degree.  Combining  the  results  of  these  twenty 
measurements  by  methods  well  known  to  mathematicians 
so  as  to  deduce  the  most  probable  mean  values,  the  di- 
mensions and  clltpticlty  of  the  earth  arc  found  to  be  as 
follows :  — 

....  Engl  Mi  feet  Mile*. 

Equatorial  diameter  -  -  4l.H43.33o  =  7924-sr 
Polar  diameter  -  -   41.704.7W  e  78W  63 

Difference  of  diameters        -      -       138,542  « 
Elliptlclty.  or  difference  of  diameters? 
divided' by  greater        -  -    3  302  026 


Assuming  these  as  the  true  elements  of  the  earth's 
nitudeand  figure,  the  following  table  Is  calculated,  showir 
the  length  of  a  degree  of  the  meridian  at  every  10th  degree 
of  latitude.  The  formula  from  which  the  calculation  is 
made  is  the  following :  —  Let  a  be  the  equatorial  scmidin- 
meter  of  the  earth,  cthe  cllipticity,  /  the  latitude  of  the 
place,  and  d  the  length  of  a  degree  at  the  latitude  /; 
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OF  LONGITUDE,  on  the  earth,  U  a  de- 
or  of  any  of  its  parallel  circlet.   If  the 
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at  in  the  other;  butc 
of  determining  the  attron 
cessary  accuracy,  the  remit* 
at  equally  tatlsfactory.  Sur , 
of  the  earth,  as  Indicated  in  the  meridional 

4 1. $43,330  English  feet,  and  the  ellipticlty 

following  table  thowt  the  length  of  a  degree  of  longitude 
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DEGRE'RS.  In  Music,  the  small  Intervals  of  which 
the  concord*  or  harmonica!  intervals  are  composed. 

DEHl'SCENT.  (Lat.  dehitco,  I  gape.)  A  term  ap- 
plied to  those  fruits  which  separate  regularly  round  their 
axes,  either  wholly  or  partially,  into  several  pieces. 
DEIFICATION.  See  Apotheosis. 
DEI  GRATIA  (by  the  grace  of  God).  A  Latin  for- 
mula, usually  inserted  in  the  ceremonial  description  of  the 
title  of  a  sovereign.   It  was  used  originally  by  the  clergy. 

DEILE'PHILA.  (Or.  duXn.  evening,  and  ?<Xi«,  / 
lore.)  A  subgenus  of  hawk-moths  (Sphingidaj)  belonging 
to  the  crepuscular  or  evening  tribe  of  Lepidopterout  in- 
sects. They  are  characterized  by  wings  entire  and  acute ; 
sxttlta  rather  elongated ;  antenna-  short,  and  clubbed  in 
Use  Bale.  One  species,  Deil.ceUrio,  feeds  upon  the  vine. 

DEINOTHE'RIUM.  (Gr.  aii.se,  terrible,  ^r^.wild 
beast.)  The  name  of  a  fossil  genus  of  gigantic  Pachy- 
derms, chiefly  remarkable  on  account  of  its  enormous 
tusks,  which  projected  downwards  from  the  lower  jaw 
instead  of  the  upper,  as  in  the  elephant  and  walrus. 

DE'LSM.  or  THEISM,  i Lai.  Deus  ;  Gr.  h.,.  .  God.) 
Belief  in  the  existence  ana  attributes  of  God,  coupled 
with  disbelief  in  any  express  revelation  of  his  will. 
There  exist  various  shades  of  opinion  among  Deists, 
which  the  reader  will  find  pointed  out  in  Clarke's  learned 
work  on  the  Attribute*;  bat  general  usage  has  assigned 
this  word  a  meaning  synonymous  with  tceptic  or  free- 
thinker:  hence  it  it  regarded  at  a  term  of  reproach. 
In  its  original  acceptation,  theitt  was  directly  opposed  in 
meaning  to  atheist ;  but  these  terms  are  now  frequently, 
though  very  incorrectly,  employed  without  distinction  to 
desismate  an  unbeliever  in  Christianity. 

DEJEUNER.  (Yr.  breakfast.)  A  term  wholly  na- 
turalized in  almost  all  the  languages  of  modern  Europe, 
not  excepting  the  English,  signifying  the  morning  meal. 
The  materials  of  which  it  is  composed  vary  of  course 
with  the  climate  and  una  get  of  different  countries  ;  but 
it  it  worthy  of  remark  that  in  France  itself  this  term  it 
rapidly  losing,  if  indeed  it  has  not  already  lost,  its  original 
acceptation,  being  mad,  particularly  by  the  fashionable 
world,  a*  srnonymous  with  the  English  luncheon. 

DEL  C tt'ED ERE  COMMISSION.  In  Mercantile  Law. 
a  term  derived  from  the  Italian  (credere,  to  trust),  which 
denotes  a  commission  granted  by  a  merchant  to  a  factor 
to  dispose  of  goods ;  the  factor,  for  the  consideration  of 
an  additional  per-ccntage.  agreeing  to  guarantee  the  sol- 
vency of  the  purchaser.   See  Factoi. 

DE'LEGATES,  COURT  OF.  Formerly  the  highest 
ecclesiastical  court  of  appeal  in  England  :  in  ordinary 
ca«es  composed  of  three  common  law  judges  and  three 
civilians ;  in  special  cases  a  fuller  commission  is  some- 
time* issued.  In  case  of  a  division  of  opinion,  or  where 
no  common  law  judge  is  in  the  majority,  a  commission 
of  adjuncts  was  issued.  Appeal  lay  to  it  from  the  archi- 
epiteopaJ  courts.  Its  powers  arc  transferred  by  2  &  3 
w.  4.  c.  M.  to  the  privy  council. 

DELEGATION.  In  the  Civil  Law.  the  act  by  which 
a  debtor  transfers  to  another  person  the  duty  to  pay.  or 
a  creditor  makes  over  to  a  third  party  the  right  to  receive 
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DELPHINUS. 

DE'LIAN  PROBLEM.    1m  Duplication  or  IM 

Cme. 

DE'LICACY.  (Lat.dclici*.)  In  the  Fine  Arts,  minute 
accuracy  as  opposed  to  strength  or  force :  tlenderness  of 
proportion,  great  finish,  and  softness  are  its  character- 
istics. 

DELIQUE'SCENCE.  (Lat.  dellquetco.  to  melt  down . ) 
When  certain  saline  substances  are  exposed  to  air.  they 
absorb  so  large  a  quantity  of  moisture  as  to  run  down 
into  a  liquid  state,  or  deliquesce. 

DELPRIUM  TRE'MENS.  A  disease  of  the  brain, 
resulting  from  the  excessive  and  protracted  use  of  spirit- 
uous liquors  :  it  is  therefore  almost  peculiar  to  drunkards. 
It  begins  with  excestlvc  irritability,  lost  of  tleep.  fright- 
ful dreamt  and  virions,  and  a  multiplicity  of  the  ordinary 
delusions  of  insane  persons,  ending  in  furious  madness. 
The  hands  are  usually,  but  not  always,  tremulous.  By 
careful  treatment,  and  more  especially  by  the  judicious  use 
of  opium,  patients  have  recovered  from  this  disease  |  but, 
for  obvious  reasons,  it  it  difficult  to  manage,  and  subject 
to  relapses.   Weeding  should  in  almost  all  cases  be,  If 


DE'LITE'SCENCE.  (Lat.  delltetcere,  to  lie  kid.) 
In  Surgery,  when  a  tumour  very  suddenly  and  unexpect- 
edly subsides,  it  it  said  to  terminate  In  delitescence. 

DE'LPHI.  ORACLE  OF;  so  called  from  Delphi,  the 
capital  of  Phoclt,  the  mott  famous  of  all  the  oracles  of 


ithpiity.  sacred  to  Apollo.    The  origin  < 
Delphi  it  wrapt  in  obscurity.   By  some  authors  it  is  as- 


cribed to  chance ;  but  many  incline  to  believe  tli.it  it  owed 
its  origin  to  certain  exhalations,  which,  lttuing  from  a 
cavern  on  which  it  was  situated,  threw  all  who  approached 
it  into  convulsions,  and  during  their  continuance  com- 
municated the  power  of  predicting  the  future.  Be  this 
as  it  may,  these  exhalations  were  soon  invested  with  a 
*.wr>->\  character  ;  and  a*  their  r.  pntation  extended,  the 
town  of  Delphi  insensibly  arose  around  the  cavity  from 
which  they  issued.  The  responses  were  delivered  by  a 
priestess,  called  Pythla.  who  tat  upon  a  tripod  placed 
over  (tie  mouth  of  the  cavern  ;  and  after  having  inhaled 
the  vapour,  by  which  the  wat  thrown  Into  violent  con- 
vulsions, gave  utterance  to  the  wished-for  predictions, 
either  in  verte  or  prose,  which  were  then  interpreted  by 
the  priests.  Originally  the  consultation  of  the  oracle 
was  a  matter  of  great  simplicity  ;  but  In  process  of  time, 
when  the  accuracy  of  the  predictions  became  known,  a 
series  of  temples,  each  more  magnificent  than  its  prede- 
cessor, was  erected  on  the  spot.  Immense  multitudes  of 
priests  and  domestics  were  connected  with  the  oracle  ; 
and  to  such  a  height  of  celebrity  did  It  attain,  that  it 
wholly  eclipsed  all  the  other  oracles  of  Greece. 

The  position  of  the  oracle  was  the  most  favourable 
that  could  well  be  Imagined.  Delphi  formed  at  once  the 
teat  of  the  Amphictyonic  Council  and  the  centre  of 
Greece,  and.  as  was  universally  believed,  of  the  earth. 
Hence,  in  every  case  of  emergency,  If  a  new  form  of 
government  was  to  be  instituted,  war  to  be  proclaimed, 
peace  concluded,  or  laws  enacted,  it  came  to  be  con- 
sulted, not  only  by  the  Greeks,  but  even  by  the  neigh- 
bouring nations  ;  and  thus  the  temple  was  enriched  by 
an  incredible  number  of  the  mott  valuable  presents  and 
the  mott  splendid  monuments,  and  the  town  of  Delphi 
rote  to  be  one  of  the  mott  wealthy  and  important  of  the 
cities  of  Greece. 

As  It  was  well  known  that  the  riches  of  all  Greece  were 
concentrated  in  the  temple  at  Delphi,  this  sacred  repo- 
sitory became  frequently  an  object  of  plunder.  But  in 
spite  of  all  the  rapacity  to  which  it  was  exposed,  the 
oracle  continued  to  utter  its  responses  long  after  the  seat 
of  empire  had  been  transferred  from  Greece  to  Rome : 
and  it  was  only  when  Cons  tan  Line  the  Great  removed 
the  sacred  tripods  to  adorn  the  hippodrome  of  his  new 
city,  that  the  responses  of  the  oracle  ceased  to  be  deli- 
vered. For  a  view  of  the  characteristics  of  oracles  in 
general,  and  the  iniluence  which  they  exercised  over  the 
nations  of  antiquity,  tee  the  article  OaacLK. 

DE'LPHIN.  In  Literary  History,  a  name  given  to 
the  edition  of  the  latin  claasirs,  prepared  and  com- 
mented upon  by  thirty-nine  of  the  mott  famous  scholars 
of  the  day,  at  the  suggestion  of  Louit  XIV.,  for  the  be- 
nefit of  the  young  prince  (in  usum  Delphinij  under  the 
superintendence  of  Montausicr  hit  governor,  and  bit  pre- 
ceptors Bottuet  and  Huet. 

DELPHI'NIA.  A  vegetable  alkaline  bate,  obtained 
from  the  seeds  of  the  Delphinium  staphitagria,  or  ttavet- 

(L  lb)  Th 


of  the 


DELPHl'NUS. 
one  of  the  ancient 
tphere. 

DELNiiNrs.  This  term  it  restricted  in  modern 
logy  to  those  species  of  Cetacea  which  have  teeth  in  both 
jaws,  all  simple,  and  almost  all  conical.  They  arc  the 
most  carnivorous  iu  proportion  to  their  size.    The  Lin- 

[MiiTHitxj  into  riyjH  Tf»<v,*vMt 
dolphin  is  the  type  ;  I)eU 
by  the  beluga ;  Pkocama,  rcpra- 
MMet  and  bclphinus  pro) 
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DELTA. 


DEMIURGUS. 
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by  the  three 
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the  ftrand  or  alluvial  land 
U  called  a  delta ;  ai  the  delU  of  the 
Danube,  Gtnra,  Ac. 

DKLTOMD.   Of  the  shape  of  the  Greek 
A.   The  term  is  u»ed  in  anatomy  and  botany. 

DK'LUGE.  (Lat.dilurium.)  In  the  JG.Vkh  year  after 
the  creation  ( according  to  ordinary  chron«»l<  >gy  ),ln  thefy MKh 
year  of  the  life  of  Noah,  and  on  the  17th  day  of  the  second 
month  ( November,  according  to  some  commentator*), 
the  waters  began  to  rise  upon  the  earth.  They  appear 
to  be  represented  as  swelling  upwards  by  some  upheaving 
force  (the  fountains  of  the  great  deep  were  broken  up),  and 
descending  also  in  continual  rain  for  forty  days  and  nights. 
AH  the  mountains  "  that  were  under  the  whole  heaven  " 
were  covered  :  "  all  flesh  perished  that  moved  on  the 
earth,"  with  the  exception  of  Noah  and  his  family,  and 
the  animals  which  entered  with  him  into  the  Ark.  The 
waters  remained  l.v>  days ;  and  then  "  returned  from  off 
the  earth  continually : "  and  the  Ark  rested  on  Ararat  on 
the  seventeenth  day  of  the  seventh  month  ;  and  on  the  first 
day  of  the  first  month  of  the  following  year  "  the  face  of 
the  ground  was  dry,"  but  not  completely  drained  of  the  wa- 
ter for  nearly  two  months  longer.  Such  is  a  very  concise 
abridgment  of  the  account  of  this  great  catastrophe  con- 
tained  in  the  7th  and  Nth  chapters  of  Genesis.  Two  sub- 
iects  connected  with  it  require  a  brief  discussion:  — the 
parallel  traditions  of  ancient  mythology ;  and  the  con- 
firmation which  the  Mosaic  account  has  been  supposed 
by  some  to  receive  from  the  discoveries  of  modern  geo- 
logical science,  which  others  have  represented  as  directly 
opposed  to  it. 

As  to  the  first,  the  belief  in  the  destruction  of  mankind  by 
a  deluge  in  the  earliest  times,  and  of  the  escape  of  one  in- 
dividual and  family  under  circumstances  resembling  those 
recorded  in  sacred  history  respecting  Noah,  Is  a  remark- 
able feature  in  the  traditions  of  a  great  variety  of  nations. 
The  Fo-kl  of  the  Chinese,  the  Sat yav rata  of  the  Indians, 
Xisuthrus  or  Sebithrus  among  the  Assyrians,  Deucalion 
and  Ogyges  among  the  Greeks, — all  present  striking  fea- 
tures of  analogy  to  the  patriarch  of  scripture :  even  the 
Mexicans  had  their  traditional  deluge.  These  fragments 
of  early  belief  arc  collected  very  copiously  In  the  third  vo- 
lume of  Bryant's  Ancient  Mythology.  (See  also  IlustcH't 
Connexion  qf Sacred  and  Profane  History,  vol.ii.)  It  Is  un- 
doubtedly true  that  some  of  these  deluges  may  have  been 
local  inundations  only ;  as,  for  example,  the  natural  features 
of  the  Thessalian  plain  seem  to  account  conclusively  for 
the  tale  of  Deucalion.  Still  the  universality  of  these  tra- 
ditions, and  their  general  agreement  as  to  circumstances, 
seem  to  point  to  some  common  source  of  information. 

With  regard  to  geological  theories  of  the  deluge,  it  Is 
perhaps  the  safest  and  wisest  course  to  acquiesce  in  the 
general  principle,  that  as  scripture  was  given  for  a  very 
different  purpose  than  that  of  conveying  physical  know- 
ledge, so  the  endeavour  to  torture  its  brief  language  into 
exact  accordance  with  our  discoveries,  real  or  imaginary, 
in  that  branch  of  inquiry,  is  both  vain  and  unreasonable. 
Hut  since  much  controversy  has  been  expended  on  the 
subject,  it  may  be  worth  while  to  observe,  that  in  the  In- 
stance of  the  deluge,  the  chief  difficulties  have  arisen  not 
from  any  endeavour  of  infidel  writers  to  confute  scripture 
by  the  aid  of  geology,  but  through  the  over  eagerness  of 
the  advocates  of  religion  to  seise  on  each  hasty  generalis- 
ation made  In  the  progress  of  an  advancing  science,  In 
order  to  press  it  Into  the  service  of  their  own  opinions. 
Thus  the  cause  of  revelation  has  been  defended  by  phy- 
sical arguments  where  no  defence  was  called  for ;  and 
i  arguments  have  been  necessarily  atmndoned  after- 
by  those  who  advanced  them.  We  need  not  here 
of  the  notions  which  have  been  propounded  by 
speculative  geologists  respecting  the  proximate  causes  of 
tno  deluge;  such  as  Burnet  (Telluris  Theoria  Sacra), 
Newton,  &c. ;  and  Dr.  Gedde*.  whose  ingenious  theory  is, 
that  It  was  produced  by  a  sudden  increase  of  the  central 
heat  expanding  the  volumes  of  water  supposed  to  be  con- 

Inundation 
i  excited  by 

the  Imaginary  proofs  which  from  time  to  time  geology 
has  been  supposed  to  furnish  of  the  /act  of  a  universal 
deluge.  Thus  the  discovery  of  fossil  shells  in  Inland 
strata,  and  near  the  summits  of  the  highest  mountains, 
was  at  one  time  offered  as  conclusive  evidence ;  and  some 
reduced  to  the  absurd  shift  of  repre- 
i  naturae,  or  accounting,  like  Voltaire, 
» Alps  by  supposing  them  to  have  been 
ay  by  pilgrims  on  their  Journey  !  Hut  when,  in 
of  discovery,  it  was  known  that  these  fossil 
relics  are  to  be  found  scattered  through  an  infinite  variety 
of  M.Iid  strata  formed  apparently  by  partial  deposition,  one 
reposing  beneath  another,  so  as  to  form  the  whole  super- 
324 
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tained  In  cavities  of  the  globe,  breaking  up 
from  within,  and  then  submerging  it  under  an 
of  hot  water.    More  general  interest  has  been 


l..i-ty  n,|K  has  t«i  r-n 

fs.  Some  geologists  im 
cred  proofs  of  a  gener; 
attended  by  a  rapid  passage  of  water  over  the 
whole  earth,  at  a  period  subsequent  to 
the  last  tertiary  strata.    This  notion  is 

by  Cuvier  ( Theory  of  the  Ken 


Dr.  Sumner  (Records  of  the  Creation) 
it  as  the  foundation  of  an 


in  favour  of  i 
have  shown  that  it  is 


Fori 

possible  to  distinguish  1 
local  disturbance. 

On  the  whole,  the  question  may  perhaps  be  summed 
up  thus:  many  writers  (Cramer,  Von  Hon",  &c.)  have 
contended  that  the  scriptural  deluge  was  local  only,  ex- 
tending over  the  then  inhabited  portion  of  the  earth  ;  but 
if  it  is  to  be  regarded  as  universal,  and  the  expressions  of 
the  Bible  taken  In  their  literal  sense,  geology  (In  lis  pre- 
sent very  imperfect  state)  affords  us  no  insight  Into  the 
possible  cause*  of  such  a  convulsion.  But  on  the  suppo- 
sition of  its  having  been  produced  by  a  sudden  miraculous 
Interference  with  the  order  of  nature,  no  such  information 
was  to  be  expected  from  science.  Neither  does  geology 
afford  any  distinct  evidence  of  a  universal  deluge  ;  but, 
looking  at  the  manner  in  which  that  deluge  is  recorded 
to  have  taken  place,  and  the  short  period  of  its  duration, 
it  is  difficult  to  sec  how  any  permanent  results  which  it 
may  have  produced  could  be  distinguished  from  f  l»»-e  >f 
the  innumerable  local  inundations  of  which  the  surface 
of  the  earth  furnishes  such  manifest  testimony.  The 
points  of  contact  between  natural  science  and  revelation 
are  In  reality  few  or  none  ;  It  Is  the  jealousy  of  believers 
on  the  one  hand,  and  the  cavils  of  scepticism  on  the  other, 
which  have  given  rise  to  the  very  unmeaning  controver- 
sies which  exist  upon  the  subject. 

DK'MAGOGUE.  (Gr.  fcj  u*t,  people,  and  nyry*,- , 
leader.)  One  who  directs  or  leads  the  people  In  political 
matters.  In  its  original  acceptation  It  was  considered  as 
a  most  honourable  designation,  having  been  applied  to 
Solon,  Demosthenes,  and  In  fact  to  many  of  the  most 
illustrious  characters  of  antiquity  ;  but  It  is  now  almost 
invariably  used  In  a  bad  sense.  The  oldest  and  most 
satirical  of  all  portraits  of  the  demagogue  is  traced  by 
Arittophanes  in  his  play  of  the  Knights,  in  the  character 
of  Clcon. 

DEMA'ND.   In  Political  Economy.  See  Supply  aso 

Demand. 

DEM  ARC  A'T  ION.  (Fr.)  A  term  used  to  designate 
the  line  or  boundary  by  which  one  object  is  separated 
from  another.  The  word  was  first  introduced  in  H'.tf, 
when  Pope  Alexander  VI.,  in  order  to  put  an  end  to  the 
disputes  which  prevailed  between  the  crowns  of  Spain 
and  Portugal  relative  to  their  Indian  discoveries  and 
conquests  by  virtue  of  his  pontifical  authority  drew 
through  the  ocean  an  imaginary  line,  by  which  the  do- 
minions of  both  parties  were  defined  :  and  thus  origin- 
ated the  expression  line  of  demarcation.  It  is  only  in 
this  phrase  that  the  word  is  employed  to  this  day  in  all 
the  languages  of  Europe. 

DEMESNE.     (Lat.  terra  dominlcalis.)     In  I^»w, 
originally  that  portion  of  the  lands  belonging  to  a  lord 
which  was  held  in  his  own  occupation.  Hence 
sometimes  used  to  distinguish  those  parts  of  a 
which  the  lord  has  in  his  own  hands,  or  those  of  I 
rack-rent,  from  those  which  are  in  the  hands  of 
holders  and  copyholders.    See  Ancient  Demesne. 

DF.ME'TER.  (Doric  Gr.  *«,  the  earth,  and  sssm*.  a 
mother.)    The  Greek  appellation  for  Ceres  (quod  vide). 

DE'MI.  ( Fr.)  A  word  signifying  half,  frequently  u«ed 
in  the  composition  of  English  words,  being  equivalent  to 
the  Latin  semi. 

DE'MIDITO'NE.  (Gr.  *W«.)  In  Music,  a  minor 
third.   Am  Third 

DF/MIGODS.   A  general  appellation  of  the  inferior 
divinities  of  Greece  and  Rome,  moro  particularly  of  such 
xed  offspring  Of 


Of  these  the 
incredible  ;  and  though  their  ' 
with  such  veneration  or  solemnity  as  that  of  the  superior 
gods,  It  prevailed  to  a  greater  or  less  extent  In  every 
quarter  of  the  ancient  world,  and  formed  a  large  part  of 

DE'MILUNE.  in  Fortification,  is  a  work  placed  be- 
for©  the  curtiiJiit 

DE'MI  QUAVER.  In  Music,  a  note  equal  in  duration 
to  half  a  quaver. 

DE'MITINT,  In  Painting,  a  tint  representing  the 
mean  or  medium  between  light  and  shade ;  by  some  called 
a  half  tint. 

DEMIU'RGUS,  Demiurge.  (Gr.  hr,u.<*>;y< ,  from 
hr,u»t,  people,  t^y»t,trorh.) 
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DEMOCRACY. 

In  ordinary  handicraft.  In  the  language  of  Platonist 
writer*,  it  denote*  an  exalted  and  mysterious  agent,  by 
whose  means  God  is  supposed  to  have  created  il*>  uni- 
verse. Hence  the  D era lu reus,  or  Logos,  as  the  same  Ima- 
rraary  agent  is  termed  in  the  Timeens  of  Plato,  is  identi- 
fied by  the  Platonizing  Christians  with  the  second  person 
in  the  Trinity. 

DEMCCRACY.  (Gr.  hr,!*t,  people,  and  *<mnm,  I 
gorem.)  A  government  is  usually  termed  a  democracy  in 
w  hkh  the  Whole  of  the  people,  or  a  large  proportion  of  it, 
exercises  aorereignty  either  directly  or  by  representatives. 
According  to  some  political  writers,  the  term  is  strictly 

v-prepriate  only  where  "'  a  majority  of  the  adult  males 
thane  in  the  government.  In  Aristotle's  view  of  govcrn- 
:  >-i,r».  lifiniH  r.iey  i*  ;i  per\cr»iotl  of  the  ini.nr.ii.iry  %j  stem, 
*  hich  he  terms  Politeia,  or  commonwealth  par  excellence ; 
In  which  the  majority  are  supposed  to  govern  for  the 
good  of  the  w  hole,  while  in  democracy  they  govern  for 
their  own.   See  Rrr-ibLic. 

DE'MOGO'RGON.  (Gr.  l*ju*n,  a  demon,  and  y*e- 
yt.  terrible.)  In  Mythology,  a  mysterious  divinity  of 
antiquity,  of  whose  origin,  attributes,  and  history  no  sa- 
ti ♦factory  account  can  be  given,  in  consequence  of  the  ob- 
scurity in  which  they  are  enveloped.  By  some  writers 
he  is  regarded  as  the  author  of  creation ;  others  consider 
him  to  have  been  a  famous  magician,  to  whose  spell  all 
tbe  inhabitants  of  Hades  were  subjected  ;  but  all  concur 
in  viewing  him  as  an  object  rather  of  terror  than  of 
worship  :  hence  in  tbe  Paradise  Lost  (Book  2.),  Milton 
speaks  of  sfcasjai 

Of  DciOOglnjcuik. 

For  further  information  the  reader  is  referred  to  one 
of  the  most  learned  works  of  any  age  or  country,  the 
Dirtumnatre  de  Trerous. 
DE'M GISELLE.  In  Zoology.  See  Grinoab. 
DE'MON.  (Gr.  \m*t*st*,  a  spirit.)  The  existence  of 
invisible  beings  of  superior  powers  and  intelligence  to 
mankind,  though  inferior  to  the  Deity,  has  been  an  ar- 
ticle of  belief  among  all  heathen  nations.  They  have 
varied,  however,  In  the  dispositions  they  have  assigned 
to  them.  Tbe  Greeks,  from  whom  we  derive  the  term  in 
Scriptural  language,  applied  it  originally  to  the  deitied 
ipirits  of  departed  heroes,  whom  they  supposed  to  have 
some  influence  in  promoting  the  good  of  mankind,  and 
considered  therefore  as  objects  of  adoration.  The  man- 
ner, however,  in  which  demons  arc  represented  in  Scrip- 
tnre  as  evil  spirits  inflicting  Injury  on  men  at  the  sug- 
gestion of  the  Father  of  Evll.is  conformable  to  the  oriental 
n<jtion  upon  such  points ;  except,  indeed,  that  in  the 
Scriptures  the  general  supremacy  of  God,  who  sutlers  evil 
to  exist,  is  maintained,  in  opposition  to  the  eastern  dogma 
of  the  eternal  and  equal  conflict  of  the  good  and  the  evil 
principles.  The  early  fathers  indulged  in  much  specu- 
lation upon  these  subjects  ;  but  in  modern  times  tbe  literal 
interpretation  of  the  agency  of  demons  as  referred  to  in 
Scripture  has  been  frequently  called  in  question.  The 
demons,  like  the  fairies  and  goblins  of  other  mythologies, 
are  represented  with  various  characters  of  beneficence, 
malice,  and  wanton  mischief.  They  were  sometimes 
distinguished  by  the  name*  (  acodemon  and  Agathodemon 
(from  «**•*,  bad,  and  ay*8«,  good),  according  as  their 
influence  was  evil  or  beneficent. 
DEMO'NIACS.  Persons  possessed  by  or  under  the 
or  devils,  of  whom  mention  ts  made 
i  to  the  New  Testament.  Some  divines 
that  such  influence  was  permitted  to  the 
'of  evil  at  one  particular  time  for  the  greater 
of  our  Lord's  authority  in  rebuking  them  : 
but  it  is  certain  that  the  idea  of  demoniacal  possession  was 
Tery  ancient  among  the  oriental  nations ;  and  those  to 
whom  it  seems  incredible  that  It  should  have  been  ground- 
ed on  fact,  must  be  content  with  interpreting  such  pas- 
sages of  Scripture  as  a  concession  to  the  opinions  and  feel- 
ings of  the  Jewish  people. 
DEMON-CLOU Y.  (Gr.  >.xw.  deity  or  dernum, 
I  >.«>•;,  discourse.)  The  belief  in  an  Intermediate  race 
deity  and  humanity,  lias  been  a  prc- 
to  almost  every  popular  creed;  and  all 
>  respecting  It  may  be  said  to  fall 
tbe  general  term  of  Demonology.  Among  the 
,  especially  the  Persians  and  Egyp- 
the  science  of  astronomy  apjiears  to  have  been 
ly  connected  with  this  branch  of  superstition; 
bodies  were  honoured  as  daemons  or  ce- 
Thi*  ancient  belief  appears  to  have 
on  the  Jcwuh  rabbinical  writers; 
:  of  it,  connected  with  what  is  revealed  to  us  in  the 

said  to  be  derived 
Avowtng  or  intelligent.    In  the  earliest 
of  the  language,  its  signification  is  vague  and 
In  Homer  it  generally  signifies  a  deity:  tau- 
U  anything  godlike,  wonderful,  which  may  have 
,r  Inspired  by  a  deity  ■  but.  In  the 
arc  to  be  found  of  the 


DEMURRAGE. 

"  fortunate "  or  "  unfortunate  "  attached  to  the  word. 
In  Heslod,  however,  we  have  an  express  mythological 
account  of  the  da-mom, —  as  spirits,  in  a  state  between 
mortality  and  divinity,  peaceful  and  favourable  to  man: 
he  describes  them  as  of  different  orders.  The  mortals 
who  lived  in  the  gulden  age  have  become  daemons  of  the 
first  rank  ;  those  of  the  silver  age  have  inferior  honours, 
and  are  mortal,  although  their  life  Is  prolonged  to  a  length 
of  many  hundreds  of  human  generations.  The  heroes 
form  a  still  inferior  class  of  intermediate  spirits.  In  po- 
pular language,  when  hero-worship  became  widely  spread 
in  Greece,  the  word  hero  and  daemon  were  used  without 
much  distinction  ;  but  the  more  recondite  difference 
appears  to  have  been  this,  —  the  hero  was  the  departed 
I  worthy  himself,  such  as  he  had  once  lived  on  earth  ,  the 
I  da*mon  was  his  immaterial  part,  converted  into  a  sort  of 
;  abstract  principle,  —  a  spiritual  agent  of  good  or  evil,  fa- 
vourable or  unfriendly  to  mankind.  It  As  in  this  sense 
also  that  the  inferior  deities  themselves  are  designated  as 
da-mons.  T hales  Is  said  to  have  defined  more  accurately 
|  the  difference  between  gods,  heroes  as  the  souls  of  de- 
ceased mortals,  and  diemons  properly  so  called  ;  and  in 
Plato's  theology  the  daemons  occupy  an  important  place 
—  as  intermediate  spirits,  closely  watching  over,  directing, 
and  recording  the  actions  of  mortals.  By  later  writers 
they  were  divided  into  many  classes :  some  ministers  of 
punishment  and  revenge,  some  freeing  from  evils  already 
befallen  (Awist),  some  warding  off  their  approach 
»«««),  \c.  It  was  to  Egypt  and  Syria,  under  the  Pto- 
lemies and  Scleucida*.  that  the  Grecian  philosophy  and 
mythology  came  to  contact  with  those  of  the  Rabbis ;  and 
from  that  union  a  new  mixed  system  of  da>monology  took 
its  origin.  Hence,  to  the  Greek  of  the  New  Testament,  the 
word  Luumi  is  taken,  without  addition  or  qualification, 
as  an  evil  spirit,  and  rendered  by  our  translators  "  devil." 

Analogous  to  the  daemons  of  the  Greeks  were  the  genii 
of  the  Romans ;  but  there  were  peculiar  and  character- 
istic features  about  the  belief  in  the  latter  which  show 
It  to  be  of  a  different  origin,  probably  derived  from  tno 
Etruscans,  who,  as  some  antiquarians  believe,  drew  their 
mythology  from  the  ancient  source  of  Samothrarc.  The 
genii  of  the  Romans  were  an  innumerable  host  of  spirits  : 
every  man,  house,  or  city  had  an  attendant  genius.  The 
genius  of  every  mortal  is  mortal  as  himself;  accom- 
panies him  into  life,  and  conducts  him  in  all  its  vicis- 
situdes. In  this  sense,  the  genius  was  a  favourable 
companion :  to  enjoy  the  good  things  of  life  Is  represented 
as  "  indulging"  or  gratifying  the  genius  ;  abstaining  from 
them,  as  '"  defrauding"  him.  \\  toe  and  flowers  arc  ap- 
propriate offerings  to  him.  But  he  Is  also  "  vultu  mu- 
tabflis,  albus  et  ator :  "  he  is  tbe  companion  of  the  mis. 
chances  as  w  ell  ;w  the  pleasures  of  life  .  unit  »»,  a»  the  diffi- 
culty appears  sometimes  to  have  been  solved,  the  individual 
had  his  pair  of  genii,  good  and  bad.  And  this  latter  shoidd 
appear  to  have  been  the  popular  belief  among  the  Etrus- 
cans, as  far  as  we  can  collect  It,  in  a  subject  where  all  it 
vague  and  indistinct ;  and  it  is  Impossible  accurately  to 
separate  the  abstract  creations  of  philosophers  and  |>octs 
from  the  substantive  objects  01  general  belief.  Tho 
Etruscans  represented  the  evil  genius  as  a  dark  and 
frightful  figure,  attending  a  mortal  on  one  side,  who  is 
protected  or  followed  on  the  other  by  a  child  or  youth  — 
tho  usual  emblem  of  the  good  genius.  The  genius  is  often 
represented  on  vases  and  in  ancient  paintings  as  a  winged 
figure  ;  and  a  genius  holding  a  torch  dowuwards  is  the 
emblem  of  death. 

The  daemons  of  tho  middle  ages  were  simply  fallen 
angels  or  devils,  according  to  the  sense  of  the  word  In 
the  New  Testament ;  and  hence  demonology,  In  the  lan- 
guage of  modern  writers,  generally  signifies  the  history 
of  the  supposed  nature  and  properties  of  such  evil  spirits, 
and  of  the  modern  superstition  respecting  comparts  1k.'- 
tween  them  and  mankind..  See  Magic,  W  itciicraft. 

DEMONSTRATION  (Lat.  demonstro.  /*W).wa* 
used  by  the  old  writers  to  signify  "  any  manner  of  showing 
either  the  connection  of  a  conclusion  with  Us  premises, 
or  that  of  a  phenomenon  with  the  asserted  cause  ;  but  it 
now  means,  in  philosophical  language,  only  that 
by  which  a  result  is  shown  to  be  a  necessary  con  sequel 
of  the  premises  from  which  It  is  asserted  to  follow,  u 
the  supposition  that  those  premises  are  admitted,  elthc 
or  of  Intuitive  evidence,  or  of  previous 
onstratiou  is  also  used  to  ordinary 
language  as  synonymous  with  proof  :  thus  it  Is  often  said 

Demonstrations,  to  a  I 
practised  for  thepurposeof  mislead! 

DE'MOS.  ((fr.tWO  In  Ancient  History. 'a  1 
or  ward ;  an  Attic  word,  denoting  one  of  the  districts  into 
tica  was  divided,  and  which  In  early  times  were 
the  tie*  of  common  blood,  but  were 
10  nation  till  the  time  of  Theseus, 
as  the  nucleus  of  tho  state. 
DKMU'RRAGE.  In  Mercantile  Law,  the  delay  which 
a  merchant  nukes  to  loading  or  unloading  a  ship,  beyond 
the  time  specified  in  his  charter-party,  or  other  agreement 
with  the  owners ;  in  which  it  it  usually  stipulated  thai 


of  fact. 
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DEMULCENTS. 

he  shall  pay  at  a  certain  rate  per  diem  Tor  such  extra  time, 
which  payment  it  also  termed  demurrage. 

DEMU'LCENTS.  (Lot.  demulceo,  I  soothe.)  Me- 
dicines which  sheathe  and  defend  sensible  parts  from  the 
action  of  irritating  matters  ;  they  are  chiefly  mucilagi- 
nous substances,  such  as  gum.  starch,  (cc. 

DEMU'RRER.  (From  the  Lat.  demoror,  /  delay.) 
In  Law,  an  issue  between  plaintiff  and  defendant  on 
matter  of  law.  It  confesses  that  the  facts  are  true  as 
stated  by  the  opposite  party,  but  denies  the  legal  ennse- 
es  inferred  by  the  opposite  part/  from  these  facts, 
i  are  either  general  or  special.  {See  Pleading.) 

( with  those  at 
in  cri- 


DENTE& 


In  equity  are  of  the  tame  t 
mrrer  may  be  also  to  an 


DEMY.  SeeV 
DEN  A'RIUS.  A 


Originally  the  denarius  was  ^  of  a  pound  of  silver,  but 
Its  weight  varied.  Its  value  Is  considered  equal  to  7$d.  of 
English  money. 

There  was  also  a  gold  denarius  equal  in  value  to 
wenty-five  silver  ones. 

DENDRO'DOA.  (Gr.  a  tree,  and  *$*,  an  egg.) 

The  name  of  a  subgenus  of  Ascidians,  or  fixed  tunlcated 
Mollusks,  suggested  by  the  ramified  form  of  the  ovarium  ; 
but  this  structure  U  not  peculiar  to  the  species  included 
in  the  genus  so  designated. 

DE'NDROMYS.  (Gr.  «i>)(m,  and  a  mouse.) 
A  South  African  genus  of  Hodentla,  nearly  allied  to  the 
true  mice,  but  differing  in  the  habits  of  the  species,  which 
frequent  the  branches  of  trees,  in  which  they  construct 
their  nest  and  bring  forth  their  young. 

DE'NDROPHIS.   (Gr.  and        a  serpent.) 

A  genus  of  harmless  serpents  of  the  great  family  of 
Colubers,  remarkable  for  their  long  and  slender  body. 

DE'NIZEN.  (Welsh  dinassdyn,  man  of  the  city.)  In 
Law,  an  alien  born,  who  has  received  ex  donatione 
regis  letters  patent  to  make  him  an  English  subject.  He 
may  take  lands  by  purchase  and  devise  ;  but  cannot  enjoy 
"  trusts, &c,  or  receive  a  grant  of  lands  from  the 


DENOMINATOR.  A  term  used  in  Arithmetic,  In 
speaking  of  fractions,  to  denote  the  number  of  parts  into 
which  the  unit  or  whole  is  divided.  Thus,  for  example, 
lu  the  fraction  X  (seven  twelfths)  of  a  foot,  12  is  the  de- 
nominator, and  Indicates  that  the  unit  or  one  foot  Is  di- 
vided into  12  equal  parts  ;  and  7,  the  numerator,  shows 
how  many  of  these  parts  are  to  be  taken.  The  denomi- 
nator always  indicates  unity,  for  the  whole  is  equal  to  all 
Its  parts.  A  fraction  may  always  be  regarded  a<  a  whole 
number,  whose  unit  is  a  part  or  the  primitive  unit,  which 
part  is  expressed  by  the  denominator.  Thus,  in  the 
fraction  &  of  a  foot,  the  foot  is  supposed  to  be  divided 
into  twelfths  or  inches  ;  and  J,  expresses  the  same  thing 
as  7  inches,  or  the  particular  unit,  an  inch,  taken  seven 
times. 

DENOTEMENT.  (Fr.)  A  term  completely  natu- 
ralized in  England  ;  used  to  designate  the  development 
of  the  plot  or  story  in  a  novel  or  play,  and  in  short  in 
every  department  of  literature. 

DE'NSITY  (Lat.  densus.  thick),  is  used  in  Physics 
to  denote  the  quantity  of  matter  which  a  body  contains 
under  a  given  or  determinate  surface  ;  for  example,  a 
cubic  foot.  The  quantity  of  matter  in  any  body  is  called 
its  mass,  and  is  measured  by  the  weight  of  the  txxly,  to 
which  it  is  always  proportional.  Hence  the  density  of 
any  body  Is  great  in  proportion  as  its  weight  is  great  and 
it*  volume  small ;  or,  the  density  of  bodies  are  directly  as 
I,  and  inversely  as  their  volumes.  It  follows 
the  definition,  that  if  two  bodies  have  the  same 
volume,  their  densities  are  directly  as  their  masses  or 
weights  ;  and  that  ir  two  bodies  have  the  same  mass 
or  weight,  their  densities  are  respectively  In  the  inverse 
ratio  or  their  volumes.  The  density  of  a  body  is  also  pro- 
portional to  its  specific  gravity. 

DE'NTAL  FO'RMULA.  (Lat.  dens,  a  tooth.)  A  no- 


lo signify  the  number  and  kind  of  teeth  of  a 
animal,  and  usually  forming  the  main  ele- 
ment in  Its  generic  character.  Thus  the  cats,  or  genus 
Felis,  are  characterised  by  ineis.  \  ;  canin-  \,  j ;  pneinol. 

\\\  mol.  \'\  =  30;  which  signifies  that  they  have  six  in- 
cisores  in  both  the  upper  and  tho  lower  jaw  ;  one  canine 
tooth  on  each  side  of  both  jaws  ;  two  priemolares,  or  false 
molares.  on  each  side  of  each  jaw  ;  two  true  molares  on 
each  side  of  the  upper,  and  two  on  each  side  of  the  lower 
jaw.  The  dental  formula  of  man  is  —  IncW.  \  ,  canin.  \, 
praemol.  j.  g ;  molares,  §.  |  a  32. 

DENTA'LIUM.  A  genus  of  Mollusks  inhabiting 
elongated  univalve  shells,  retcmbltng  an  elephant's  tusk 
in  miniature,  - 


In^  Zoology,  the  margin 


DE'NTATE.  (Lat.  dens.) 
of  a  part  bf  an  animal  is  so  te 
teeth  whose  sides  are  equal,  or  nearly  so. 

DENTA'TUS.  (Lat.  dens.)  Toothed;  applied  to 
the  margins  of  bodies  furnished  with  sharp  teeth  with 
concave  edges. 

DE'NTES  (Lat.  the  teeth), 
parts  peculiar  to  the  vertebrate 

gelatin,  hardened  principally  by  the  phosphate  of  lime. 

the  bones  of  the  mouth.   They  serve  to 


and  are  fixed  to  t 


the 


They  sei 

catch,  kill,  hold  pierce  cut  or  crudt  the  objects  of 
and  are  variously  shaped  accordingly,  ^ubttai 
posed  of  softer  material,  generally  horn,  perforr. 
logons  offices  in  the  invertebrate  animals,  and 
rally  called  teeth  ; 
in  a  few  fishes.  In 


mandibular,  palatine,  von 
pharyngeal  tioncs ;  in  a  few 
in  sockets  or  'alveoli."  or th 


<»t  hi.uv 

pais  Ihe 


which  is  attached  by 
the  oral  bones;  but  most  < 
ly  anchylosed,  or  joined  by  a 
stance,  to  the  bones  themw 


p.l«S 

In  reptiles  the  teeth  may  be  found  on  the  palatine,  p 
rygoid,  or  vomerine,  as  well  as  on  the  maxillary  and  in- 
termaxillarv  bones.  They  are  generally  anchylosed.  or 
confluent  with  the  substance  of  the  jaws  ;  but  in  the 
plesiosaurs  and  crocodiles  are  Implanted  in  sockets. 

In  mammals  the  teeth  are  confined  to  the  maxillary 
and  intermaxillary  bones,  are  always  implanted  in  sockets, 
and  in  this  class  only  may  be  so  fixed  by  more  than  one 
fang  or  root. 

Teeth  generally  consist  of  three  distinct  substances  ;  viz. 
petrosa. 

The  texture  of  the  ivory  is  minutely  tubular,  that  of 
the  carmentum  of  combined  tubules  and  cells ;  and  the 
earthy  material  is  arranged  principally  in  these  cavities, 
which  have  definite  arrangement  and  proportions  in  each 
species  of  animal .  The  enamel  consits  of  he 
mentary  crystals. 

In  the  human  subject  the  teeth  are  called,  according 
to  their  figure,  "  incisors,"  "  canines,"  "  bicuspids,"  and 
"  molars  :  "  the  same  terms  have  been  transferred  to  the 
teeth  of  the  mammalia  generally,  except  that  those  which 
are  analogous  to  the  bicuspids  in  man  arc  called  "  pre- 
molars," or  spurious  molars.  A  tooth  Is  divided  into  a 
crown,  a  neck,  and  a  fang  or  fangs. 

The  vascular  bodies  concerned  In  their  development 
are  called  "  pulp"  and  "  capsule:"  the  ivory  or  body  of  the 
tooth  is  formed  by  the  former,  the  enamel  and  cement  are 
due  to  the  latter  organ. 

In  most  cases  when  the  pulp  has  secreted  as  much  ivory 
as  forms  the  full-siied  crown  of  the  tooth,  it  begins  to 
diminish  in  size  ;  and  as  it  continues  to  exercise  its  func- 
tion during  the  progress  of  its  absorption,  a  gradually 
decreasing  fang  is  the  result :  when  the  absorption  of  the 
pulp,  instead  of  being  general,  proceeds  from  two  or  three 
parts,  a  corresponding  number  of  fangs  are  extended 
from  the  crown,  liut  sometimes  the  pulp  retains  Its  full 
site  and  activity  during  the  lifetime  of  the  animal,  in 
which  case  the  part  of  the  tooth  lodged  in  the  socket 
presents  the  same  size  and  form  as  the  protruded 
crown,  of  which  it  is  a  direct  continuation.  The  fore 
teeth  of  the  rat,  betver,  and  other  rodents  are  fami- 
liar examples  of  these  constantly  growing  teeth.  But 
this  is  not  the  only  mode  in  which  excessive  wear  *nd 
tear  of  the  teeth  Is  provided  for.  In  the  elephant  when 
one  grinder  is  worn  down  it  is  pushed  out,  and  re- 
placed by  a  second  of  subsequent  formation  ;  these  stic- 
cesdonai  teeth,  or  "  dents  de  remplacement,"  as  they  an 
termed  by  the  French  anatomists,  are  formed  in  the  ele- 
phant, each  in  a  cavity  at  the  back  part  of  the  jaw,  behind 
the  tooth  which  they  are  destined  to  succeed.  In  other 
animals  again,  the  teeth  which  suit  the  size  of  the  jaws 
when  young  are  pushed  out  by  others  which  are  pro- 
portioned to  the  size  of  the  full-grown  jaws  ;  these,  which 
are  termed  "  permanent  teeth,"  succeed  the  "deciduous 
teeth"  in  the  vertical  direction,  being  developed  in  the 
substance  of  the  jaws  above  the  deciduous  teeth  in  the 
upper,  and  below  the  deciduous  teeth  in  the  lower  jaw. 
As  the  deciduous  series  of  teeth  are  generally  developed 
in  the  mammalia  at  the  period  when  the  young  animal 
is  suckling,  they  are  commonly  called  "milk"  teeth  ;  but 
as  lu  some  rodents  deciduous  teeth  are  formed  and  shed 
before  birth,  they  might  be  termed  "  uterine"  teeth.  Thus 
teeth  may  succeed  each  other  in  the  horizontal  or  vertical 
direction.  In  the  human  subject  all  the  deciduous  teeth 
are  succeeded  vertically ;  but  the  additional  teeth  follow 
each  other  from  behind  forwards.  In  mammalia  a  tooth 
has  not  more  than  one  successor  in  the  vertical  direction, 
but  in  reptiles  and  fishes  there  may  be  many  such. 
It  Is  a  singular  t>ut  constant  fact,  that  In  i 
always  presents  a 
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DENTILS. 

one  which  It  has  replaced  ;  thus,  tn 
milk  grinder*  are  succeeded  by  the 

DE'NTILS.  (Lat'.  dcnte*.  teeth.)  In  Architecture, 
small  square  block*  or  projection!  in  the  bed  mouldings 
of  the  cornice*  in  the  Ionic,  Corinthian,  Composite,  and 
o<  rationally  Doric  order*.  Their  breadth  should  be  half 
i|  and,  according  to  Vitruviu*,  the  interval* 
should  be  two  thirds  of  their  breadth.  In 
rder*  they  are  not  used  under  modilliou*. 
DE'NTIRO'STRES.  (Lat.  den*,  and  rostrum,  a  beak.) 
The  name  of  a  tribe  of  Insessorial  bird*,  characterised 
by  baring  a  notch  and  tooth-like  process  on  each  side 
of  the  margin  of  the  upper  mandible.  In  connection 
with  this  organisation  the  Dentirnstral  birds  manifest 
nndout  habits,  and  prey  on  smaller  and  weaker  bird*. 
The  butcher-bird*  belong  to  thi*  tril>e. 

DENTITION.  (Lat.dens.)  The  cutting  of  the  teeth. 
At  birth  the  teeth  consist  of  pulpy  rudiment*  buried  in  the 
(.-urn  ;  and  it  is  not  till  the  third  or  fourth  month  that  they 
begin  to  assume  shape  and  hardness.  At  thi*  period  chil- 
dren generally  become  fretful  ;  the  saJiva  Hows  copiously, 
and  tbey  are  fond  of  biting  upon  any  thing  hard  and  cold  ; 
the  gums  became  turgid ;  there  is  more  or  less  fever, 
frequently  a  cough  ;  and  a  rash  appears,  commonly  called 
the  red  num.  These  symptom*  generally  subside  in  the 
course  of  a  fortnight  or  three  weeks,  and  the  child  remains 
tolerably  free  Irom  uneasiness  till  the  seventh  or  eighth 
month,  when  the  gums  become  tender  ;  and  often  so  much 
so,  at  some  particular  spot,  that  the  slightest  touch  or 
pressure  produces  extreme  pain  :  the  gum*  l>ecome  more 
r«xl  and  swollen,  but  paler  at  the  upper  part,  which,  just 
U-fore  the  tooth  appear*,  becomes  blistered.  During  these 
periods  an  increased  flow  of  saliva  and  a  lax  state  of 
■OH lis  are  favourable  symptoms  ;  but  where  the  local  irri- 
tation is  considerable,  the  gums  should  be  freely  lanced, 
and  any  excessive  diarrho-a  should  be  very  cautiously 
checked  :  email  dose*  of  magnesia,  or  of  chalk  julan  with 
dill  water,  and  occasionally  with  a  little  powdered  rhu- 
barb, will  generally  be  sufficient  for  this  purpose.  When 
involuntary  motions  of  the  jaws  and  face,  or  more  general 
convulsions  ensue,  and  are  not  relieved  by  the  loss  of 
b  ood  w  hich  generally  follows  proper  lancing  of  the  gums, 
or  where  there  it  drowsiness  ana  oppressed  respiration, 
a  leech  or  two  to  the  temples,  and  a  small  blister  to  the 
Lvsck  of  the  neck,  or  behind  the  ear,  must  be  promptly  re* 
sorted  to;  and  any  sluggishness  of  bowels  prevented,  or 
e\en  anticipated,  by  a  little  calomel  and  rhubarb,  or  some 
other  active  purge.  Very  mild  opiates,  very  cautiously 
administered,  may  afterwards  prove  necessary  ;  but  the 
administration  of  these  in  any  form  to  young  children  re- 
quires the  utmost  caution,  and  syrup  of  poppies  and  other 
southing  remedies  should  never  be  entrusted  to  the  nurse. 
The  period  of  teething  in  children  cannot  be  too  scrupu- 
lously watched  over,  as  the  irritation  which  then  ensue* 
seems  not  unfrequently  to  lay  the  foundation  of  water  in 
the  head,  especially  where  there  is  a  predisposition  to  that 

DENUDA'TION.  (Lat.  denudo,  /  lay  bare.)  In 
'  — i  >-jy ,  the  rcmotal  of  part  of  the-  land,  jo  as  to  lay  bare 
inferior  strata. 

DENUDA'TUS.  (Lat.)  Naked.  In  Botany,  applied  to 
the  polish  or  texture  of  bodies,  and  denoting  the  reverse 
of  hairy,  downy,  or  any  similar  term. 

DEO'BSTKUENTS.  Medicines  which  remove  ob- 
structions. The  term  is  often  used  in  reference  to  the 
removal  of  glandular  complaints. 

DF/ODAND.  (Lat.  Deo  dandum,  to  be  given  to  God. ) 
At  Common  Law,  every  personal  chattel  which  has  been 
the  immediate  occasion  01  the  death  of  a  human  being  is 
forfeited  to  the  king  on  the  finding  of  a  coroner's  inquest ; 
to  be  applied  as  alms  by  his  almoner.  Where  a  thing  not 
in  motion  is  the  cause  of  death,  it  has  been  held  that  the 
part  only  which  was  the  immediate  cause  is  forfeited  ;  as 
tie  wheel  ol  a  cart,  \\\\.  \>-  a  inan  meet  >,  U|  death  hv 
on  the  wheel  at  rest  and  falling  from  It :  If  hi 
,  the  whole  ;  a*,  the  whole  cart,  where  the  wheel 
;  over  hum.  However,  juries  have  for  a  long  time  past 
i  on  themselves  to  a»M*n  a  sum  of  money,  as  the 
value  of  the  thing  forfeited  ;  which  has  become  in  prac- 
tice very  arbitrary,  and  usually,  but  not  always,  trifling. 
In  this  way  coroners'  juries  have  to  a  certain  extent 
tuurped  a  power  which  the  principle  of  the  law  by  no 
means  entrust*  to  them ;  vis.  of  imposing  a  fine  where 
they  believe  negligence  to  have  caused  death.  By  3  A-  4 
W.  4.  c.  59.  s.  29.  coroners  arc  to  make  out  and  transmit  to 
the  treasury  an  account  of  deodands. 

D E O N TO'LOGY .  ( Gr .  3im,  due. and kiytt  ^discourse. ) 
The  science  of  duty ;  a  term  assigned  by  the  followers 
of  Jeremy  Bentham  to  their  own  doctrine  of  ethics,  which 
is  founded  on  the  tendency  of  actions  to  promote  happi- 
ness. (  See  Bentham  s  Deontology,  nut.  ;  also  Mr.  W  he- 
well*  Preface  to  Sir  Janus  Macintosh's  Dissertation  on 
ItMtcs.  Kdlnb.  1836:  and  art.  Ethics  In  this  work.) 
DEPARTMENT.  (Fr.  departir. todivide.)  In  Geo- 
r,  a  territorial  division  of  the  kingdom  or  France, 
ttheflrst  revolution,  France  was  divided  into  37  ge- 
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nerelldes,  or  governments,  each  of  which  was  subdivided 
according  to  local  custom  into  districts,  bearing  various 
names  ;  and  the  law*  regulating  property  In  each  were 
tubject  to  extremely  complicated  varieties.  The  plan  of 
a  new  division  into  more  convenient  portions  was  first  con- 
ceived by  the  Constituent  Assembly  in  17*7,  and  carried 
into  effect  in  1790.  Mirabcau  proposed  the  formation  of 
130  department*  ;  but  the  actual  number  formed  was  80, 
afterwards  increased  by  subdivision  to  «3.  M.  Belleyme, 
geographical  engineer,  was  the  chief  agent  in  the  work. 
In  tracing  the  limits  of  the  departments,  the  subsisting 
divisions  of  provinces  and  generalities  were  maintained 
to  a  certain  extent ;  but  the  chief  object  was  to  render 
them  nearly  equal  on  an  average  repartition  of  site  and 
population,  so  that  the  more  populous  department*  arc 
in  general  smaller  ;  but  the  division  Is  by  no  means  uni- 
form. The  names  of  the  departments  are  chiefly  taken 
from  rivers,  mountains,  or  other  well-known  geographical 
objects.  In  I  hum,  the  number  wa*  Increased  by  conquest 
to  1/7,  Including  \'i  for  the  colonies.  These  la*t  were  sub- 
sequently retrenched  j  but  In  IHI1,  when  the  empire  ex- 
tended from  Rome  to  Hamburg,  the  total  number  was 
130.  At  present  France  has  SO  departments.  Each  is 
administered  by  an  officer  named  by  the  government  w  ith 
the  title  of  Prefect,  and  subdivided  into  arronditsments 
and  cantons. 

DEPA'RTURE.  A  nautical  term,  used  to  denote  the 
distance  a  ship  has  gone  to  the  east  or  west 
of  the  meridian  from  which  she  departed. 
The  difference  of  meridians  being  first 
found  In  degrees,  the  departure  mtut  be 
estimated  by  the  number  of  miles  in  a  de- 
gree of  the  parallel  of  latitude  where  the 
J  ship  Is.    In  ilercator's  Sailing,  the  depar- 

l~  .      ture  is  represented  by  the  base  A  B  of  a 

»  ■*     right-angled  plane  triangle,  A  B  C;  of  which 

the  angle  at  C  opposite  the  base  is  called  the  course,  and 
the  hypolhenuse  B  C  is  the  distance  sailed.  Hence  the 
theorem  for  finding  the  departure :  —  As  radius  is  to  the 
sine  of  the  course,  so  is  the  distance  run  to  the  depar- 
ture. 

DEPHLEGMA'TION.  The  operation  of  freeing  spi- 
rit of  wine  and  certain  other  fluids  from  the  water  which 
they  usually  contain.  A  very  strong  and  pure  spirit  is 
often  said  to  be  highly  dephlegmated. 

DEPHLOG18T lCA'TION.  (Lat.  de,  down  ;  and 
Gr.  fXtytrr&e,  lit.  burned  up.)  A  term  applied  by  the 
older  chemists  to  certain  processes  by  which  they  ima- 
gined that  phlogiston  was  separated  from  bodies.  They 
regarded  oxygen  as  common  air  deprived  of  phlogiston, 
and  hence  called  it  dcphloqisticatcd  air. 

DEPI'LATORY.  (Lat.  de,  /Tom.  and  pllus,  hair.) 
Any  application  w  hich  removes  hair  from  any  part  of  tho 
body.  The  celebrated  Turkiih  Depilatory  is  a  mixture 
of  7  parts  of  quicklime  and  1  of  orpiment.  The  latter  In- 
gredient is  probably  useless  ;  for  when  powdered  quick- 
lime is  made  into  a  thin  paste  with  water,  and  applied  by 
a  camel-hair  pencil  to  any  part  till  it  produces  a  tingling 
or  burning  sensation,  on  wiping  it  off  with  a  wet  sponge 
the  hair,  especially  if  it  be  soft  and  delicate,  is  removed 
with  it. 

DEPLOY.  (Fr.  deployer,  to  expand.)  In  the  art  Mili- 
tary, the  expansion  of  a  body  of  troop*  previously  com- 
pacted In  column,  so  as  to  present  a  larger  front ;  gene- 
rally for  the  purpose  of  performing  some  evolution,  or  of 
forming  into  line,  or  of  directing  an  attack  in  some  quar- 
ter least  expected  by  the  enemy. 

DEPORTA'TION.  In  French  law,  a  punishment 
equivalent  to  transportation  In  English.  It  is  ranked  as 
third  in  degree  ;  after  capital  punishment,  and  condem- 
nation to  the  galleys  or  public  labour  (travaux  forces)  for 
life.  Deportation  for  political  offences  was  a  common 
punishment  at  one  period  during  the  French  revolution  ; 
especially  after  the  fall  of  Robespierre  and  hi*  party.  It 
was  then  usually  executed  by  conveying  the  criminals  to 
Cayenne  in  South  America. 

DEPOSITION.  In  Law,  the  testimony  of  a  witness, 
put  down  in  writing,  in  answer  to  interrogatorit 
exhibited  for  that  purpose.  In  the  court  of  i 
such  depositions  form  the  established  medium  of 
and  the  interrogatories  are  exhibited.  In  London  I 
examiners.  In  the  country  by  commissioners  apt 
for  that  purpose.  Depositions  in  civil  actions,  in  the 
court*  of  common  law.  are  regulated  by  the  stat.  1  W.  4. 
c.  22.  By  7  G.  4.  c.  04.  the  examination  of  the  prisoner 
and  witnesses  before  a  magistrate  on  a  charge  of  felony 
mu»t  be  taken  down  In  writing,  and  returned  to  the  court. 
If  duly  taken,  these  depo»ition*  arc  evidence  at  the  trial 
under  certain  restriction*. 
DEPO'T  (Fr.),  is  used  to  designate  a  place  where  all 
'"ts  of  military  »tore*  and  provisions  arc  kept,  or  where 
recruit*  are  received  and  trained.  It  is  also  applied  to 
that  portion  of  a  regiment  w  hich  remains  at  home  when 
the  rest  is  ordered  upon  foreign  service. 

DEPBF.'SSKD.  (Lat.  deprimo,  / depress.)  In  Zoo- 
logy, the  whole  or  part  of  an  animal  body  is  so  called 
when  its  vertical  section  is  shorter  than  the  transverse 
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DEPRESSION  OF  EQUATIONS. 

DEPRESSION  OF  EQUATIONS,  In  Algebra,  it 
the  reduction  of  equations  to  a  lower  degree,  by  dividing 
them  by  one  or  more  of  their  component  factors.  It  is 
only  in  a  few  cases  that  equations,  whose  roots  are  un- 
known, can  be  thus  depressed.  1st,  When  some  par- 
ticular relation  subsists  between  two  (or  more)  of  the 
roots  ;  for  example,  if  an  equation  contain  equal  roots 
these  may  be  found,  and  the  equation  reduced  as  many 
dimensions  lower  as  there  are  equal  roots.  2d,  If  two 
roots  of  an  equation  be  of  the  form  +a,  —a,  differing 
only  in  their  signs,  they  may  be  found,  and  the  equation 
depressed.  3d,  If  the  equation  Is  reciprocal,  that  is  to 
say,  such  that  its  form  is  not  changed  by  changing  *  into 

then  it  it  susceptible  of  depression.   The  methods 

by  which  these  classes  of  equations  are  depressed  are  to 
a  certain  point  to  be  regarded  as  a  branch  of  the  trans- 
formation of  equations,  since  the  general  object  of  the 
theory  is  to  make  the  solution  of  an  equation  depend  on 
the  solution  of  another  more  simple.  (Sec  Bourdon' $ 
Jlgebra.) 

DEPRE'SSION  OF  THE  HORIZON,  or  DIP  OF 
THE  HORIZON,  in  Nautical  Astronomy,  denotes  the 
depression  or  dipping  of  the  visible  horizon  below  the 
true  horizontal  plane,  and  which  arises  from  the  circum- 
stance that  the  eye  of  the  observer  is  not  placed  on  the 
same  level  with  the  surface  of  the  sea,  but  at  some  distance 
alwveit.  Hence  In  observing  the  altitude  of  the  sun  or 
a  star  above  the  horizon  with  the  sextant,  the  altitude 

Spears  greater  than  it  really  is.  Let  as  the  radius  of 
e  earth,  and  «-  the  height  of  the  eye  above  the  hori- 

a 

At  the  height  of  10  feet  this  amounts  to  about  three 
minutes  of  a  degree. 

DBPUTA'TION  (Dat.),  is  applied  to  a  certain  num- 
ber of  persons  selected  from  a  company  or  body,  and 
appointed  to  lay  before  a  sovereign,  an  assembly,  a  mi- 
nuter, or  other  public  functionary,  a  statement  of  the 
views  of  the  selecting  party  relative  to  any  question,  or 
to  prosecute  any  affair  in  their  name. 

DE'PUTIES,  CHAMBKK  OF.  The  lower  of  the 
two  legislative  chambers  in  France.  The  right  of  election 
to  the  Chamber  of  Deputies  Is  in  persons  of  25  years  of 
age,  paying  200  francs  of  direct  contributions  ;  t.  e.  the 
land  tax,  personal  tax,  door  and  window  tax,  and  a  few 
others  :  officers  in  the  army  and  navy,  and  members  and 
correspondents  of  the  Institute,  are  only  required  to  pay 
100  francs.  The  list  of  electors  is  made  out  by  the  mayors 
of  the  communes  annually,  and  revised  by  the  prefect ; 
subsequent  claims  are  judged  by  the  prefect  in  council, 
and,  in  the  last  resort,  by  the  I  our  Iioyalc.  There  are 
459  members  of  the  chamber,  each  elected  by  a  separate 
electoral  college :  the  election  is  by  ballot.  To  be  eligible 
to  the  chamber,  the  candidate  must  be  thirty  years  of  age, 
and  pay  500  francs  of  direct  taxes.  The  total  number 
of  electors  in  1838-39  amounted  to  197,591.  The  duration 
of  the  chamber  is  triennial. 

The  Chamber  of  Deputies  is  divided  into  nine  bureaux  ; 
which  are  renewed  every  month.  To  these  bureaux 
questions  are  referred  by  the  chamber  ;  as  well  lan  s  pro- 
posed by  the  king  or  the  house  of  peers  as  propositions  of 
individual  members.  The  bureaux  report  on  the  ques- 
tion, after  separate  discussion  in  each,  before  the  general 
discussion  in  the  chamber  begins.  Except  in  case  of  dis- 
solution, measures  commenced  in  one  section  pass  on  to 
the  next  in  the  same  stage  in  which  they  have  been  left. 
The  vote  on  a  proposed  law  is  secret,  on  any  other  pro- 
position open. 

The  "cote  droit,"  "  cote  gauche,"  and  the  "  centres," 
form  the  three  grand  divisions  of  which  the  Chamber  of 
Deputies  is  composed.  When  the  three  chambers  of  the 
States -General  of  17*9  were  consolidated  into  one  by  the 
designation  of  the  National  Assembly,  the  most  distin- 
guished members  of  the  aristocratic  and  republican  par- 
Bat  were  in  the  habit  of  sitting  together,  for  the  purpose 
of  communicating  more  easily  with  one  another :  the  for- 
mer occupied  the  benches  to  the  right,  the  latter  those  to 
the  left  of  the  president's  chair  •,  while  the  centre  benches, 
or  those  fronting  the  president's  chair,  were  filled  by  those 
who  held  various  Intermediate  shades  and  modifications 
of  opinion.  This  custom  remains  in  force  at  the  present 
day,  and  nothing  can  exceed  the  nicety  with  w  hich  each 
variety  of  political  opinion  is  grouped  In  the  French  re- 
presentative assembly.  The  cote  droit,  or  the  side  to  the 
right  ol  the  president's  chair,  is  occupied  by  those  mem- 
bers w  ho  incline  to  favour  the  royal  prerogative  ;  the  cote 
gauche,  on  the  other  hand,  is  set  apart  for  those  who  are 
more  in  favour  of  popular  ascendency  ;  w  hile  those  mcm- 
l»ers  who,  with  considerable  difference  of  opinion  among 
themselves,  generally  support  the  ministers,  occupy  the 
"centres"  (centre  droit  et  centre  gauche),  which  may 
thus  be  termed  the  ministerial  benches.  But.  it  has  been 
judiciously  remarked.  "  as  in  every  great  political  party 
of  oplulon,  some  being  more  warm  and 
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cautious,  so  both  the  cote  droit  and  the  cote  gauche  are 
generally  subdivided  into  threesections  each.  The  more 
zealous  royalists  take  their  scats  at  the  outer  extremity 
of  their  side  of  the  house  towards  tho  president,  and  are 
styled  the  "  extreme  droit ,  "  the  ultra  liberals  sit  on  the 
corresponding  seats  on  the  opposite  or  left  side,  and  are 
styled  the  "extreme  gauche.  For  a  more  minute  view 
ot  this  arrangement,  and  on  account  of  the  various  < 
which  these  different  divisions  have 


Lncydoptdte  da  (Jens 
ait.  "  Cote  D 


icre  traversed  by  capll- 
and  nerves;  and,  in  the 
hairs  and  the  ducts  of 
id  with  the    rete  mu- 


roit." 

DE'RBYSHIRE  SPAR,  Fluor  Spar.  It  Is  of  vatioua 
colours ;  and  the  large  nodules,  which  are  peculiar  to 
Derbyshire,  are  often  beautifully  veined,  and  admit  of 
being  turned  in  the  lathe  Into  vases  and 
A  fine  variety  of  this  spar  occurs  in  Cumberland,  in  < 
crystals  of  a  pale  sea-green  colour.  The  cube  is  the  i 
common  form  of  the  crystals  of  duor ;  but  it  also  occurs  in 
octohedra,  some  fine  specimens  of  which  have  been 
associated  with  K-ilcna  in  the  mine  ol 
the  Tamar.    It  consists  of  fluorine  and  < 

DERM.   (Gr.  **««•)  The 

layer  of  the  tegmnrntary  covering  of  animals.  It  It  ■  coni- 
posed  of  a  close  and  irregular  network  of  whitish  fibre*, 
consisting  of  condensed  cellular  tissue,  whence  it  is 
termed  "  corium,"  and  1 
lary  arteries  and  veins,  al 
mammalia,  with  the  roots  of  the  hairs 
the  sudorific  follicles:  it  is  • 

The  derm  is 
s.  hippopotamus,  elephant.  Ac.; 
lerma,  '  applied  to  the  order 

KRMA'i'TEHANS,  Derml^tera.'  (Gr.  fctpsss,  and 
a  temgi  skin-winged.)  An  order  of  insects  dis- 
•ifd  from  the  Ortkoptcra  of  Latreille,  and  including 
those  which  have  the  elytra  wholly  coriaceous, and  always 
horizontal ;  the  two  membranous  w  ings  arc  folded  longi- 
tudinally, and  the  tail  is  armed  with  a  forceps.  This 
order  is  represented  by  a  single  Liuiuean  genus,  —  viz. 
Fmjicula,  or  earwig  ;  insects  which  are  common  iu 
damp  places,  and  often  found  in  numbers  under  stones, 
and  beneath  the  bark  of  trees :  they  do  much  damage  in 
gardens  by  preying  upon  the  fruit.  The  English  common 
name,  and  also  ttie  f  reach,  "  pierce-oreille,"  relate  to  a 
habit  absurdly  attributed  to  these  insects  of  penetrating 
the  ears. 

DE'RMATOBRA'N CHI'S.  (Gr.  Ji<,u«,  and  - 
X'*'  fitt*')  A  genus  of  Gastropods,  or  snails,  in  which 
the  brancnise  cousist,  as  in  Scyiiaa,  of  ramified  produc- 
tions of  skin. 

DERMATO'LOG Y.  ( <ir.  dtAu«.  and  \*yt,  a  dit- 
course.)    A  treatise  or  history  of  the  skin  and  its  diseases. 

DERME'STFS.  (Gr.  ii/twt,  and  irti««.  /  eat ,  sAm- 
devourers.)  The  name  of  a  Linnaan  geuus  of  C'lavicorn 
Coleopterous  Insects,  noted  for  their  ravages  on  dead  ani- 
mal substances,  especially  the  preserved  skins  ol  animals, 
and  which  are  consequently  the  pests  of  a  museum. 
The  old  genus  Demtestes  is  subdivided  in  modern  en- 
tomology into  several  subgenera.  The  "  bacon-beetle  " 
(Dermestes  lardarius)  is  the  type  of  that  to  which  the 
term  Dermestes  is  now  confined. 

DE'RMOBKA'NCHIATES,  DermobrancJtiata.  (  Gr. 
Ittum,  and  (i(uy%$m,  gills  on  tke  skin.)  The  name  of  a 
family  of  Gastropods,  comprehending  those  which  respire 
by  means  of  external  branchise  or  gills,  haviug  the  form 
ol  membranous  plates,  filaments,  or  tufts. 

DE'KMOSKE  LETON.  (t.r.  lup*,  and  r*i>  .t...  the 
dried  remains  of  a  body,  or  the  sk<1eton;  skin-skeleton.) 
A  term  applied  to  the  coriaceous,  crustaceoui 
or  osseous  integument,  such  as  covers  most 
and  some  vertebrate  animals ;  it  serves  more  or  I 
pletely  the  offices  of  protecting  the  soft  parts  of  the  body, 
and  as  a  fixed  point  of  attachment  to  the  moving  pow  ers. 

DE'RRICK,  in  Nautical  language,  used  in  a  variety 
of  meanings,  but  chiefly  for  a  tackle  used  at  the  outer 
quarters  ol  a  mizen-yard,  consisting  of  a  double  and  single 
block  connected  by  a  loll. 

DE'R  V ISE.  (From  a  Persian  word  signifying  j 
The  name  of  certain  classes  of  religious  persons  a 
the  Mohammedans  of  Turkey  and  Asia.  They  live  part  ly 
in  monasteries,  partly  alone,  either  stationary  or  wonder- 
ing ;  and  belong  to  a  great  variety  of  orders,  of  which 
there  are  thirty-two  (It  is  said)  within  the  Turkish  em- 
pire only.  It  is  impossible  to  determine  the  period  to 
which  the  origin  of  the  dervlscs  Is  to  be  referred.  As  in 
moot  other  countries,  there  has  existed  in  Persia 
time  immemorial  a  class  of  enthusiasts,  who,  Lm] 
w  ith  the  conviction  that  poverty  is  the  only  passport  to 
virtue,  and  that  the  privations  of  this  world  will  be  com- 
mensuratcly  compensated  in  the  would  to  come,  ha.e 
voluntarily  renounced  all  the  comforts,  luxuries,  and 
charities  of  this  life,  and  devoted  themselves  entirely  to 
religious  exercise*.  In  most  instances,  howc.er,  »uch 
enthusiasts  have  been  more  famed  for  the  theory  than 
the  practice  of  sanctity  ;  and  the  dervises  do  not  appear 
to  form  an  exception  to  the  rule.  Their  public  rcugious 
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arc  disfigured  by  the  grossest 

and  tbctr  private  lire  It  Mid  to  be 
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fanaticism  and 
marked 
(ir  llerbelot. 


bv  great  hypocrisy  and  licentiousness. 

Abt.Crit.) 

DESCANT.    (It.  desranto.)    In  Music,  composition 
in  u-Trral  parts.    It  is  either  plain,  which  consists  in  the 
orderly  placing  of  many  concords  answering  to 
; ;  fignrate  or  fturtd, 
;  or  double,  whore  thi 
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in  fee- 


»  post),  of 
of  by  will. 


If  a  person  di< 
a  joint  tenant  ( 
which  he  has  not  disiiosed 
[  to  hia  heir.  Such  seisin  is  either  actual 
tual ;  as,  possession  by  the  tenant  of  a 
whose  possession  is  always  held  to  be  the 

^If  Tpe^mhTv^'becornV't^sso  ssed  by 
of  lands  or  tenements  in  foe-simpfe.  of  which. 


that 


in 

could  in  no 
brothers  ami 


It  U  well  known  that  hy  the  co 
of  descent  were  different 

ie*  ;  that  a  direct  lineal 
inherit  from  his  descendant ; 
»ut«Ts«.|  the  half  blood,  i.  e.  sprung 
or  from  another  father,  were  also  excluded  from  the 
These  rules  have  now  (by  3  &  4  W.  4.  c.  10fi.) 
wholly  removed  or  modified ;  so  that  the  law  of 
recognise*  in  succession  the  following  heirs:  — 
I .  The  eldest  or  only  son,  or  his  issue,  2.  The  younger 
son,  or  his  issue.  3.  The  daughter,  or.  if  more  than  one, 
ail  the  daughters  as  coparcener!  (sec  pott)  and  their 
i*4ue ;  such  issue  claiming  per  stirpes,  not  per  capita, 
i.e.  claiming  only  the  share  of  their  respective  mothers. 
4.  In  default  of  lineal  descendants,  the  nearest  lineal 
ancestor  now  succeeds,  in  preference  to  any  person  who 
would  hare  been  entitled  to  Inherit  either  by  tracing  his 
descent  through  such  lineal  ancestor,  or  in  consequence 
of  there  being  no  descendant  of  such  lineal  ancestor ;  e.  g. 
a  father  inherits  before  a  brother,  a  grandfather  before  an 
uncle,  ttc.  5.  In  default  of  father,  brothers,  or  sisters 
of  the  whole  blood  and  their  Issue,  then  the  inheritance 
devolves  on  the  eldest  brother  or  sister  of  the  half  blood 
by  a  different  mother,  the  half  blood  following  the  same 
rule  where  the  Inheritance  devolves  on  the  descendant 
of  any  other  ancestor.  7.  On  failure  of  male  ancestors 
on  the  paternal  side  and  their  descendants,  female  pa- 
ternal ancestors  and  their  descendants.  K.  On  failure 
of  these,  the  mother,  her  ancestors,  —  first  ns.de.  than 
female,  —  and  their  respective  descendants.  9.  The  half 
blood  follow  always  next  after  any  relation  in  the  tame 
degree  of  the  whole  blood  and  his  Issue,  if  the  common 
ancestor  he  a  male ;  next  after  the  common  ancestor,  if  a 
female  :  so  that  the  brother  by  the  half  blood  on  the  part 
of  the  mother  inherits  next  after  the  mother.  Descent 
is  always  traced  from  the  first  purchaser;  but  the  last 
owner  is  presumed  to  be  the  first  purchaser  unless  the 
contrary  can  be  proved.  In  some  particular  localities  the 
.  u»t<>tii'of  gavelkind  prevails,  l>\  which  nil  the  sons  Inherit 
equally  from  the  father.  Br  the  custom  of  borough 
English,  the  youngest  son  is  heir.  Bastards  cannot  In- 
herit, nor  can  an  alien  ;  but  a  natural-born  subject  may 
derive  his  title  (under  certain  restrictions)  through  alien 
ancestors. 

Descent,  in  Mechanics,  is  the  motion  of  a  body  to- 
wards the  centre  of  the  earth  caused  by  the  attraction  of 
gravity.  The  following  are  the  laws  of  descent  of 
bodies:  — 

1st.  Heavy  bodies,  in  an  unresisting  medium,  fall  with 
a  uniformly  accelerated  velocity. 

2d.  When  the  action  of  gravity  is  uniform,  the  space 
passed  over  in  a  given  time  is  exactly  half  that  which 
would  be  passed  over  in  the  same  time  by  the  velo- 
city acquired  at  the  end  of  the  time  If  continued  uni- 
formly. 

3d.  The  spaces  passed  over  In  different  times  are  pro- 
portioned to  the  squares  of  the  velocities,  or  the  squares 
of  the  times. 

4th.  The  time  of  the  oblique  descent  of  a  body  down 
any  chord  of  a  circle,  drawn  from  the  uppermost  or 
lowermost  point  of  the  circle,  is  equal  to  tho  time  of 
descent  through  the  diameter  of  the  circle. 

Vh.  Tbc  time*  of  descent  through  all  arcs  of  the  same 
cycloid  are  equal. 

fkh.  It  is  found  by  experiment  that  a  heavy  body  near 
the  surface  of  the  earth,  when  allowed  to  descend  by  its 
own  gravity,  falls  through  16|  feet  in  the  first  second  of 
time  ;  consequently,  by  the  2d  law.  It  acquires  a  velocity 
in  that  time  wffl.cn  would  carry  it  through  32  feet  In  a 
second,  if  gravity  ceased  to  act.  See  Attraction,  Ac- 
celeration. 

DESCRIPTION  (Lat.  descrintlo).  In  Rhetoric.  Is 
used  to  designate  such  a  strong  and  lively  representation 
of  any  object  as  places  it  before  the  reader  In  a  clear  and 


satisfactory  light.  The  execution  of  this  task,  as  is  uni- 
versally admitted,  is  attended  with  great  difflculty,  and 
requires  no  ordinary  powers.  Indeed,  such  is  the  im- 
portance which  some  critics  of  eminence  attach  to  the 
possession  of  this  quality,  that  they  have  erected  it  Into 
a  standard  whereby  to  estimate  the  productions  of  genius 
in  every  department  of  literature ;  and  though  such  a 
test  may  seem  somewhat  arbitrary,  yet  when  we  consider 
the  powers  indispensably  requisite  to  form  a  good  de- 
scription, we  shall  not  be  surprised  to  find  that  amid  the 
galaxy  of  brilliant  productions  In  other  department.*  with 
which  our  literature  is  adorned,  there  arc  so  few  authors 
who  have  attained  eminence  In  this.  A  good  descrip- 
tion, according  to  Dr.  Blair,  is  simple  and  concise ;  it 
sets  before  us  such  features  of  an  object  as  on  the  first 
view  strike  and  warm  the  fancy ;  It  gives  us  ideas  which 
a  statuary  or  a  painter  could  lay  hold  of  and  work  after 
them  _  one  of  the  strongest  and  most  decisive  trials  of 
the  real  merits  of  description.  Hence  among  the  quali- 
ties essentially  necessary,  and  without  which,  indeed, 
even  mediocrity  is  unattainable  in  this  walk  of  literature, 
are  an  eye  conversant  with  nature  in  all  her  aspects,  a 
strong  imagination  wherewith  to  catch  her  grand  and 
prominent  features,  and  great  simplicity  and  clearness  of 


gi  nation 

There  Is  no  species  of  composition,  prose  or  poetical. 
Into  which  description  does  not  enter  in  some  shape ; 
but  the  term  has  been  borrowed  from  literature  gene- 
rally, and  applied  more  particularly  to  those  poetical  pro- 
ductions which  are  devoted  exclusively  to  the  description 
of  nature,  such  as  Milton's  Allegro  and  Thomson's  Sea- 
sons. Hence,  although  Shakespeare  may  with  great  justice 
be  styled  a  descriptive  poet,  from  the  exquisite  descrip- 
tions of  nature  with  which  his  unrivalled  plays  are  inter- 
spersed ;  yet  as  his  chief  excellence  lies  In  pourtraying 
the  character  and  passions  of  man,  he  does  not  (all.  pro- 
perly speaking,  within  this  category.  By  no  writer,  either 
of  antiquity  or  modern  times,  was  the  faculty  of  descrip- 
tion possessed  in  a  more  eminent  degree  than  by  Sir 
Walter  Scott.  All  his  delineations  of  natural  scenery 
are  executed  with  an  unrivalled  fervour  of  imagination  ; 
while  at  the  same  time  they  are  marked  by  such  traits  of 
character  and  truth  that  every  object  is  brought  dis- 
tinctly before  the  mind,  and  might  without  difficulty  be 
transferred  to  canvass  by  the  artist's  pencil.  Under  the 
head  "  Descriptive  Poetry,"  In  Blair's  Lectures  on  the 
Belies  Lettres,  the  reader  will  find  an  admirable  account 
of  the  characteristics  of  this  species  of  composition,  with 
a  critical  notice  of  the  most  celebrated  descriptive  poets 
of  all  ages  and  countries. 

DESCRl'PTIVE  (JEO'METRY.  A  term  first  em- 
ployed by  Mongc,  and  subsequently  by  other  French 

? geometers,  to  express  that  part  of  science  which  consists 
n  the  application  of  geometrical  rules  to  the  repre- 
sentation of  the  figures,  and  the  various  relations  of 
the  forms  of  bodies,  according  to  certain  conventional 
methods.  It  differs  from  ordinary  perspective,  inasmuch 
as  the  design  or  representation  i*  made  in  such  a  manner 
that  the  exact  distance  between  the  different  points  of  tho 
body  represented  can  always  be  found,  and  consequently 
all  the  mathematical  relations  resulting  from  the  form 
and  position  of  the  body  may  be  deduced  from  the  repre- 
sentation. 

In  the  descriptive  geometry,  the  situation  of  points  in 
space  is  represented  ny  their  orthographical  projections 
on  two  planes,  at  right  angles  to  each  other,  called  tho 
planes  qf  projection.  It  is  usual  to  suppose  one  of  the 
planes  of  projection  to  be  horizontal,  in  which  case  the 
other  is  vertical  .  and  the  projections  are  called  horizontal 


the  projections  are  calb 
as  they  are  on  the  one 


or  the 


or  vertical,  aec< 
of  these  planes. 

According  to  this  system,  any  point  whatever  in  spare 
is  represented  by  drawing  a  perpendicular  from  it  to  each 
of  the  planes  of  projection :  the  point  on  which  the  per- 
pendicular falls  is  the  projection  of  the  proposed  point. 
As  contiguous  points  in  space  form  a  line,  so  the  pro- 
jections of  those  points,  which  are  also  contiguous,  form 
a  line  in  the  same  manner,  which  Is  the  projection  of  the 
given  line.  Hence  as  two  projections  only  are  required 
tor  the  determination  of  a  point  in  space,  they  are  also 
sufficient  for  the  determination  of  any  curve  whatever, 
whether  of  single  or  double  curvature. 

The  same  mode  of  representation  cannot  be  employed 
with  regard  to  surfaces ;  for  as  the  projections  of  the 
contiguous  points  of  a  surface  cover  a  continuous  area  on 
both  planes  of  projection,  there  is  nothing  to  indicate 
that  any  particular  point  on  one  of  the  planes  of  projection 
corresponds  to  one  point  more  than  another  on  the  second 
plane,  and  consequently  that  it  belongs  to  one  point  more 
than  another  in  space.  But  if  we  conceive  the  surface 
which  is  to  be  represented  to  be  covered  with  a  system  of 
lines  succeeding  one  another  according  to  a  determinate 
law,  then,  by  projecting  these  lines  on  each  of  the  two 
planes,  and  marking  the  correspondence  of  the  one  pro- 
jection with  the  other,  the  projections  of  all  the  different 
points  of  the  surface  wiU  have  an 
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each  other,  and  the  surface  will  bo  rigorously  and  com- 
pletely determined. 

Some  elemenatry  surface*  may.  however,  be  represented 
in  a  much  more  simple  way.  The  plane,  for  example,  is 
completely  defined  by  the  straight  lines  in  which  it  inter- 
sect* the  two  planes  of  projection.  These  lines  are  deno- 
minated the  trace*  of  the  plane.  A  sphere  is  also  com- 
pletely defined  by  the  two  projection*  of  its  centre,  and 
the  great  circle  which  limit*  the  projections  of  its  points. 
A  cylinder  is  defined  by  it*  intersection  (or  trace)  with 
one  of  the  planes  of  projection,  and  by  the  two  projections 
of  one  of  ft*  end*.  A  cone  is  represented  by  its  inter- 
i  with  one  of  the  planes  of  projection  and  the  two 
ion*  of  It*  summit. 
>  most  immediate  application  of  descriptive  geometry 
is  the  representation  of  bodies,  of  which  the  forms  are 
susceptible  of  a  rigorous  geometrical  definition.  Sculpture, 
architecture,  painting,  and  all  the  mechanical  arts,  the 
object  of  which  is  to  give  to  matter  certain  determinate 
forms,  borrow  from  descriptive  geometry  their  graphi- 
cal procedures,  by  the  aid  of  which  all  the  part*  of  an 
object  arc  faithfully  represented  in  relief  before  the  object 
itself  Is  executed.  But  it  was  chiefly  in  consequence  of 
iU  application  to  civil  and  military  engineering,  and  to 
fortification,  that  this  branch  of  geometry  received  a 
distinctive  appellation,  and  was  considered  of  so  much 
importance  as  to  form  one  of  the  principal  departments 
of  study  in  the  Polytechnic  school  of  France.  The  best 
systematic  works  written  on  the  subject  are  those  of 
Mouge  Hachette,  Vallco,  and  I^roi.    A  good  general 


DE'SERT.  (Lat.  desertum.)  A  term  generally  used 
to  designate  an  uninhabited  place  or  solitude  ;  in  which 
sense,  as  has  been  judiciously  remarked,  It  Is  equally  ap- 
plicable to  the  fertile  plains  watered  by  the  Maranon,  and 
the  sandy  wastes  of  Lybia,  but  applied  more  particularly 
to  the  vast  sandy  and  stony  plains  of  Africa  and  Asia. 
In  every  region  of  the  globe  plains  arc  to  be  found  of 
greater  or  less  extent,  which,  though  marked  by  strong 
features  of  resemblance  in  their  grand  outlines,  exhibit 
with  the  different  latitudes  In  which  they  are  placed  a 
rorrciqionding  variety  of  character,  and  according  to  the 
distinguishing  peculiarities  of  each  are  known  by  dif- 
ferent appellations.  Thus  we  have  the  steppes  of  Europe, 
the  deserts  of  Asia  and  Africa,  the  savannahs  of  the 
Mississippi  and  the  Missouri,  and  Khe  pampas  and  llanos 
of  South  America.  (Sec  these  different  articles.) 

The  most  striking  feature  of  Africa  consists  of  it*  im- 
mense deserts,  which  have  in  all  ages  presented  to  the 
speculations  of  the  geographer  objects  nighly  worthy  of 
attention.  Of  these  the  chief  is  the  Sahara,  or  the  Desert, 
so  called  by  way  of  eminence.  This  prodigious  xonc  of 
sand  stretches,  with  few  interruptions,  from  the  shores  of 
the  Atlantic  to  the  confines  of  Egypt,  and  comprehends 
In  its  length  and  breadth  a  superficies  of  about  2.200.000 
square  miles.  The  sand  raised  by  the  burning  wind 
called  the  simoom  is  frequently  in  a  state  of  motion,  and 
as  it  sweeps  along  in  its  career  of  desolation  bears  a 
strong  resemblance  to  the  wave*  of  a  terapeituou*  sea. 
This  immense  expanse,  however,  Is  by  no  means  a  uni- 
form surface  of  loose  sand.  In  many  parts  the  dreary  waste 
is  broken  by  row  hills  of  naked  sandstone,  or  by  tracts 
of  arid  clay,  and  occasionally  it  Is  enlivened  by  verdant 
isles  or  oases,  which  serve  as  retting  place*  for  the  cara- 
vans that  traverse  these  dismal  region*.  ( TratiPs  Physical 
Grot.)  But  for  these  oases,  indeed,  the  Sahara  would  be 
wholly  impassable.  It  presents,  says  Maltc  Brun,  no 
traces  of  a  beaten  path  ;  and  the  caravans  that  traverse  it, 
directing  their  way  by  the  polar  star,  describe  a  tortuous 
road  in  order  to  profit  by  the  oases,  which  are  repre- 
sented a*  brilliant  with  vegetation,  but  which  probably 
owe  a  great  part  of  their  reputation  to  the  contrast  they 
form  with  the  absolute  barrenness  of  the  desert. 

As  we  have  elsewhere  remarked  (see  Camel  and  Ca- 
ravan), the  camel  is  the  sole  medium  of  the  communl-  I 
cation  between  those  countries  which  arc  separated  by 
extensive  deserts.  In  the  beautiful  and  expressive  raeta- 
phor  of  eastern  speech,  it  is  "  the  ship  of  the  desert ;  "  j 
and  in  truth  it  is  the  only  ship  by  which  the  wilderoes* 
can  bo  navigated  with  certainty  and  safety. 

The  great  deserts  of  Africa  are  only  separated  from 
those  of  Asia  by  the  valley  of  the  river  Nile  and  the  Red 
Sea.  But  upon  this  subject  we  cannot  refrain  from  transfer- 
ring to  our  columns  the  remarks  of  Dr. Traill,  who  has 
sketched  with  a  masterly  hand  the  grand  outlines  of  the 
AilUlc  deserts.  "  Soon  after  quitting  the  Nile,  the  tra- 
veller by  the  route  of  Suez  encounters  sand,  which  is 
continued  Into  the  centre  of  Arabia,  where  it  forms  the 
desert  of  Nedsjed,  extending  to  the  valley  of  the  Eu- 
phrates. The  sandy  zone  then  inclines  northward,  enter*  1 
Persia,  and  forms  the  saline  deserts  of  Adjeml,  Kerman,  I 
and  Mekran  ;  It  is  turned  north-east  by  the  valley  of  the 
Indus,  passes  through  Caubul  and  Little  Bukharia,  till 
it  joins  the  vast  deserts  of  Cobi  and  Shamoo,  which  oc- 
cupy so  larga  a  portion  of  C«ntral  Asia  between  the  Al-  j 
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talan  and  Mustag  chains,  and  reach  to  the  confines  of 
China.  The  sandy  zone,  thus  traced  throughout  tlic 
breadth  of  the  ancient  continent  from  Western  Africa  to 
the  120°  of  east  longitude,  has  been  computed  to  cover 
an  area  of  6,500,000  square  miles  ;  but  the  Asiatic  portion 
of  this  tract  includes  many  chains  of  mountain*  and  fer- 
tile valleys.  It  is  characterised  by  the  occurrence  of  arid 
wastes  of  sand  or  clay,  sometime*  with  saline  incrustations 
on  the  surface,  and  is  remarkably  deficient  in  considerable 
rivers :  except  the  Nile,  the  Euphrates,  the  Indus,  and 
the  Oxus,  there  are  no  large  rivers  in  a  region  which 
embrace*  almost  a  fourth  part  of  both  Africa  and  Asia. 
This  portion  of  Central  Asia  forms  a  scries  of  elevated 
plain*  6000  miles  in  length  Trom  cast  to  west-  Some  of 
these  plains,  says  Humboldt,  are  covered  with  herbage  ; 
others  produce  only  evergreen  salifcrous  plants,  with 
fleshy  and  jointed  stems ;  but  a  great  number  glitter 
from  afar  with  a  saline  efflorescence  that  crystallizes  in 
the  semblance  of  lichen*,  and  covers  the  cl.i\Vv  with 
scattered  patches  like  new-fallen  snow.  (Physical 
Geog.  pp.  21,  22.)  Under  the  head  Mia  auk  will  be  found 
some  account  of  the  so  < 
often  seen  in  the  desert. 

In  Scripture,  the  term  desert  bears  a  wholly  different 
interpretation  from  that  usually  attached  to  it  in  | 
writings.    It  has  been  fullv  shown  by  Keland  ( 
1. 1,  p.  375.)  that  the  Hebrew  «vnD  (midbar),  the 
or  the  Greeks,  and  the  desertum  or  soliludo  of  the 
bear  no  analogy  to  e,ach  other;  the  first  bei 
hose  thinly  peopled « 
led  pasturage  for  cattle,  and 
at  once  for  their  beauty  and  the 
of  their  vegetation. 

DESE'RTER.  (Lat.)  An  officer,  soldier,  oi  , , 
absents  himself  from  his  post 
with  the  Intention  not  to  return, 
has  in  all  ages  and  countries  been  regarded  with  peculiar 
detestation.  In  Greece  and  Rome,  the  deserter,  during 
war,  suffered  death  ;  during  peace,  was  deprived  ouly  of 
civil  rights:  a  sound  and  enlightened  distinction.  The 
military  code  of  Great  Britain  inflicts  "  death  or  such 
other  punishmcpU  a*  may  be  adjudged  by  a  general  court- 
martial"  on  deserters  ;  thus  leaving  a  proper  discretion- 
ary power  for  the  exercise  of  lenity  in 
motives  to  the  crime  may  bear  the  roost 
struction. 

DESICCA'TIVES.  (Lat.  de,  and  siccus,  dry.)  Id 
Materia  Medica,  applications  which  dry  up  the  secre- 
tion of  membranes,  ulcers,  Ac. 

DESIDERA'TUM  (Lat.  ir»*Art//or),lsusedto  signify 
something  wanted  to  improve  or  perfect  any  art  or  sci- 
ence, or  to  promote  the  advancement  of  any  object  or 
study  whatsoever. 

DESI'GN.  (Fr.dessin.)  In  all  the  Arts,  the  idea  formed 
in  the  mind  of  an  artist  on  any  particular  subject,  which 
he  endeavours  to  transfer  to  some  medium  for  the  purpose 
of  making  It  known  to  others.  It  is  sometimes  loosely 
and  improperly  used  synonymously  with  drawing. 

Every  work  of  design  is  to  be  considered  either  in  re- 
lation to  the  art  that  produced  It,  to  the  nature  of  its 
adaptation  to  the  end  sought,  or  to  the  nature  of  the  end 
it  is  destined  to  serve  ;  thus  Its  beauty  Is  dependent  on 
the  wisdom  or  excellence  displayed  in  the  design,  on  the 
fitness  or  propriety  of  the  adaptation,  and  upon  the  utility 
of  the  enu.  The  considerations  of  design,  fitness,  and 
utility,  have  become  the  three  great  sources  of  beauty  of 
form.  This  beauty  frequently  arises  from  the  combined 
power  of  these  expressions. 

Every  work  of  art  supposes  unit)'  of  design,  or  some 
particular  end  proposed  by  the  artist  in  its  structure  or 
composition.  In  forms  considered  simply  as  expressive 
of  design,  the  only  possible  sign  of  unity  of  design  is 
uniformity  or  regularity,  by  which  the  productions  of 
chance  are  distinguished  from  those  of  design ;  and  with- 
out the  appearance  of  this,  variety  becomes  confusion. 
In  every  beautiful  work  of  art,  we  are  not  satisfied  with 
mere  design,  —  we  must  have  elegant  design,  of  which 
the  grand  feature  is  variety  ;  It  is  this  which  in  general 
distinguishes  beautiful  from  plain  forms,  and  without  it 
uniformity  is  dull  and  insipid. 

The  arts  of  design  are  usually  considered  those  of 
Painting,  Sculpture,  and  Architecture  ;  to  which,  under 
their  several  heads,  the  reader  is  referred  for  further  in- 
formation. 

DESI'GN A'TOR.  (Lat.)  In  Roman  Antiquities,  a 
species  of  master  of  the  ceremonies,  whose  duty  it  wu 
to  assign  to  each  person  his  proper  place  In  the  theatres 
and  at  the  other  public  spectacles.  Officers  with  this 
appellation  were  employed  among  the  Romans  on  every 
occasion  of  public  display,  and  in  all  domestic  solemnities 
whether  of  a  joyful  or  mournful  character.  But  the  chief 
occupation  of  the  designator  consisted  in  arranging  and 
marshalling  the  funerals  of  distinguished  persons  :  and 
in  this  capacity  he  was  attended  by  a  troop  of  inferior 
officers,  all  arrayed  in  black,  whose  part  it  was,  among 
other  duties,  to  keep  off  the  crowd,  like  the  lictorsof  the 
In  his  brief  and  elegant  description  of  the 
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DESPOT. 

of  Rome  during  the 
thus  graphically 


n  ficui  prima 
dvreral  Uctoslbua  *trt». 

DE'SPOT.  (Gr.  Jss-rsTnr,  master.)  A  name  applied 
to  sovereign  princes  possessing  absolute  authority.  The 
well-known  address  of  the  slave  to  Hippolytus,  in  Enri- 
pities  —  •*  O  king,  for  it  is  fitting  to  call  only  the  gods  des- 
pots" (masters) — shows  the  distinction  which  the  repub- 
lican spirit  of  the  Greeks  took  between  the  two  titles. 
'I  t.i'-T  Greek  etvpmntook  thr-  title  of  despot  :  whii  h 
was  afterwards,  about  the  eleventh  century,  given  to  the 
son  or  nearest  rel.it ion  of  the  reigning  prince. 

DE'SPOTISM.  In  Politics,  absolute  and  irresponsible 
government  by  a  single  individual  or  despot.  In  popular 
language,  all  governments  are  called  tie«  pot  leal  that  arc 
administered  by  one  individual  whose  decisions  are  not 
controlled  by  any  representative  assembly  or  recognised 
subordinate  authorities.  Thus,  we  are  in  the  habit  of 
saying  that  the  emperors  of  Austria  and  Kussia  and  the 
king  of  Prussia  are  despotiral  or  absolute  sovereigns ; 
meaning  by  this,  that  all  legislative  and  executive  mea- 
sures seem  to  proceed  from  their  free  will.  But  the  ab- 
stract idea  of  despotism  goes  farther  than  this ;  and  means 
a  government  by  a  single  individual  with  unlimited  power 
over  the  lives  and  fortunes  of  his  subjects.  The  prophet 
Daniel,  in  his  description  of  the  Babylonian  monarch 
Nebuchadnezzar,  has  given  what  is  perhaps  tiic  best  ac- 
count of  this  species)  of  government.  "  All  people,  na- 
tions, and  languages,  trembled  and  feared  before  him  : 
whom  he  would  he  slew,  and  whom  he  would  he  kept 
alive :  whom  he  would  he  set  up,  and  whom  he  would  he 

t  down."     (  I  h.tj>   v    l'<  ) 

But  though  this  gives  a  vivid  idea  of  what  is  understood 
by  a  pure  depot  ism,  it  can  be  regarded  only  as  a  popular, 
of  rather  poetical  account,  of  a  government  where  the  so- 
vereign is  possessed  of  great  power.  The  truth  is,  ihat  a 
purely  despotiral  government  never  had,  and  never  can 
nave,  any  existence  in  fact.  How  absolute  or  despotical 
soever,  all  sovereigns  must  conduct  their  government  so 
as  to  procure  the  concurrence  and  support  of  a  large,  or, 
at  all  events,  a  powerful  portion  of  their  subjects.  A 
d-  >i  it  i-  at't'-r  all,  merely  SJD  mdivid  i.d.  and  be  omes 
quite  powerless  when  those  masses  of  Individuals,  in  whom 
the  ability  tocoercc  others  really  resides,  disapprove  of  his 
proceedings.  The  prsrtorian  bands  in  antiquity,  the  ja- 
nissaries of  Constantinople,  and  the  grenadiers  of  Peters- 
burg, must,  at  least,  be  led  by  opinion.  But  though  the 
sanction  of  the  instruments  employed  in  his  government 
t>"  indispensable  to  the  existence  of  a  despot,  it  is  but 
seldom  that  he  dares  trust  to  it  only.  The  most  absolute 
and  tyrannical  of  the  Roman  emperors,  when  they  wished 
to  get  rid  of  any  obnoxious  individual,  dared  not  to  order 
him  to  be  executed,  but  were  obliged  to  suborn  false 

i  according  to  legal 
In  all  countries.    Were  the  most  ab- 


forms :  and  so  it  is  in  all  countries.  Were  the  most  ab- 
solute sovereign  of  whom  we  have  any  certain  accounts 
openly  to  seize  on  the  property  of  any  individual  in  his 
dominions,  or  to  put  him  to  death  without  being  able  to 
apparently  satisfactory  grounds  fordoing  so, 
ins  of  his  power  would  be  shaken  to  the  very 
the  repetition  of  such  conduct  would  most 


likely  occasion  his  deposition.  The  strength  of  absolute 


governments,  when  they  embark  in  oppressive  courses, 
depends  on  their  being  able  to  conceal  or  pervert  the  real 
facts  of  the  case,  so  that  the  victims  of  their  tyranny  may 
be  made  to  appear  to  be  the  victims  of  their  justice.  We 
may  be  assured  that  no  ruler  of  any  country  emerged 
from  the  merest  barbarism  ever  could,  for  any  consider- 
able period,  openly  commit  on  his  own  responsibility  any 
gross  injustice  towards  any  considerable  portion  of  his 
subjects.  Those  who  have  doue  so  have  rarely,  if  ever, 
failed  to  expiate  their  folly  and  tyranny  by  some  signal 
punishment. 

Neither  the  government  of  Prussia  nor  Austria,  nor 
even  that  of  Russia,  can  be  justly  called  despotical. 
Their  rulers  are  controlled  to  a  very  great  extent  by  the 
force  of  public  opinion  ;  and  are  influenced  by  a  much 
more  lively  feeling  of  responsibility  than  the  sovereign* 
of  limited  monarchies,  or  of  countries  in  which  the  legis- 
lative functions  arc  divided.  It  is  this  fear  of  their  sub- 
jects that  makes  them  so  anxious,  by  laying  restric- 
tions on  the  freedom  of  the  press,  to  conceal  their  con- 
duct, or  to  obtain  a  favourable  judgment  upon  it.  There 
can  be  no  despotism,  nor  any  considerable  approach  to- 
wards despotical  government,  where  the  press  is  free  and 
tlie  people  instructed ;  and  it  is  to  their  influence  in 
securing  the  freedom  of  the  press,  and  consequently  in 
enlightening  public  opinion,  and  making  the  bulk  uf  the 
people  acquainted  with  their  read  Interests,  that  the  ad- 
vantage of  representative  assemblies  and  of  a 


form  of  government  is  mainly  to  be  found. 

DESQUAMATION.  (Lat.  squama,  scale.)  Th« 
separation  of  layers  or  scales  from  the  skin  or  bones. 

DESSE'RT.  A  word  of  doubtful  etymology,  signifying 
the  last  service  at  dinner,  consisting  of  fruits  and  con- 


DETONATING  POWDER. 

.  Ac.  The  modern  dessert  is  probably  equivalent 
to  the  mensa-  sreundar  of  the  Romans.  If  we  believe 
Coogreve,  the  term  came  into  use  among  the  French 
about  the  commencement  of  the  17th  century,  and  was 
soon  adopted  into  and  naturalized  in  most  of  the  European 
languages.  In  all  the  countries  of  Europe  the  splendour 
of  the  dessert  has  ever  since  the  period  of  its  introduction 
kept  pace  with  the  progress  of  refinement  and  civilization, 
and  by  many  gastronomes  the  qualities  and  arrangement 
of  a  dessert  are  looked  upon  as  the  most  valid  test  of  all 
that  Is  Attic  in  taste  and  refined  in  elegance. 

DESTE'MPKR.  (Fr.  detrempc.)  In  Painting,  a  pre- 
paration of  opaque  colour  ground  up  with  size  and  water, 
used  in  scene  painting.  'I  his  species  of  painting  is  also 
called,  when  practised  on  a  small  scale,  botty  colour  paint- 
ing. Destemper  painting  differs  from  fresco  painting  in 
that  the  latter  Is  performed  while  the  walls  are  still  wet, 
whilst  the  former  requires  that  they  should  be  dry. 

DE'STINY.  (Lat.  destinare,  to  appoint.)  An  inevit- 
able necessity  depending  upon  a  superior  cause.  This 
doctrine  has,  under  a  variety  of  names,  been  embodied  in 
almost  all  the  religious  systems  of  antiquity ;  and  even 
in  modern  times,  with  a  few  modifications,  it  has  been 

the  Christian  church. 
)  Destiny  was  culled 
by  the  Komani  Fa  turn  {see  Fates),  and  by  the  Greeks 
Atmym,  Necessity,  or  M«{«,  a  Part,  as  if  it  were  a  chain 
or  necessary  series  of  things  indissoluble  linked  together. 
According  to  many  of  the  heathen  philosophers,  destiny 
was  a  secret  and  invisible  {tower  or  virtue,  which  wltn 
incomprehensible  wisdom  regulated  all  the  occurrences 
of  this  world  which  to  human  eyes  appear  irregular  and 
fortuitous.  The  Stoics,  on  the  other  hand,  understood 
by  destiny  a  certain  concatenation  of  things,  which  from 
all  eternity  follow  each  other  of  absolute  necessity,  there 
being  no  power  able  to  interrupt  their  connection.  (Recs't 
Cffcto.)  To  this  invisible  power  even  the  gods  were 
compelled  to  succumb.  Jupiter  and  Venus  are  repre- 
sented by  the  poets  as  vainly  attempting  to  withdraw 
Czesar  from  his  impending  fate  ;  but,  as  Seneca  observes, 
it  is  thus  that  the  Ruler  of  all  things,  in  writing  the  book 
of  destiny,  has  prescribed  the  limitation  of  his  own 
power  :  "  Scripsit  fata:  sed  sequitur,  semper  paret. 
DESTRUCTIVE  DIST1LLA' 


largely  adopted  by  many  sects  of  I 
(Sec  Predestination,  Necessity. 


TION.    A  U 

plied  to  the  distillation  of  organic  products  at  hij 
peratures,  by  which  the  ultimate  elements  arc  separated 
or  evolved  In  new  combinations.  The  destructive  dis- 
tillation of  coal  is  resorted  to  for  the  production  of  gas, 
and  that  of  bone  for  the  production  of  ammonia,  and  of 


wood  for  the  formation  of  vinegar. 

DETA'CHED.   (Fr.  detach*.)   In  Painting,  a  term 
applied  to  all  objects  in  a  picture  which  appear  to  i 
out  from  those  by  which  they  are  surrounded.    It  L_ 
from  a  due  knowledge  of  aerial  and  linear  perspective. 

DBTA'CHMENT  (Fr.  detachement),  in  Military 
language,  lf  a  certain  number  of  squadrons  of  cavalry 
and  battalions  of  Infantry,  selected  from  the  main  body 
of  an  army  for  the  purpose  of  being  employed  in 
particular  dutj 

DETA'"- 
ol  .1 


with  the  general  effect  of  the  work :  net 
be  overlaboured,  lest,  instead  of  aiding,  they 
the  work  of  which  they  form  parts. 

DETE'NTS,  In  Clock-workTare  the  stops  which  lock 
and  unlock  the  machinery  in  striking. 

DETE'RGENTS.  (Lat.  detergo.  /  wipe  away.)  Me- 
dicines which  remove  viscidity,  and  cleanse  sores. 

DETERMINATE  PEO'BLEM.  In  Geometry,  Is  a 
problem  which  admits  of  one  solution  only,  or  a  limited 
number  of  solutions ;  and  Is  opposed  to  an  indeterminate 
problem, »  hich  admits  of  an  indefinite  number  of  solutions. 

DETER M IN  A'TION  OF  BLOOD.  In  Medicine  and 
Surgery,  when  there  is  apparently  a  more  copious  and 
rapid  flow  of  blood  to  any  part,  it  is  said  to  sutler  under  a 
determination  of  blood ;  as  to  the  brain,  liver,  &c. 

DETINUE,  in  I«aw,  is  a  personal  action  of  contract, 
and  lies  where  a  party  seeks  to  recover  goods  and  chattels, 
or  deeds  and  writings,  detained  from  him. 
DETONATING  TUBE.    A  stout  glass  tube  used  in 
the  chemical  laboratory  for  the  detonation  of 
gaseous  bodies.    It  is  generally,  as  represented 
in  the  annexed  cut,  graduated  into  centesimal 
parts,  and  perforated  by  two  opposed  wires,  for 
the  purpose  of  passing  an  electric  spark  through 
the  gases  which  arc  introduced  into  it,  and  which 
are  confined  within  it  over  water  or  mercury. 
When  a  detonating  tube  is  used  over  either  of 
these  fluids,  the  smallest  possible  quantity  of 
explosive  gas  should  be  introduced  intw  it.  as 
in  consequence  of  the  expansion  which  ensues, 
a  portion  is  apt  to  lie  forced  out  at  the  moment 
of  the  explosion.  The  tube,  w  hen  used,  should 
bo  fit  inly  held  ;  a  spring  is  sometimes  substituted  for  the 
grasp  of  the  hand,  hut  it  is  inconvenient. 

DETONATING  POWDER.    A  term  applied  in 


a- 
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DETONATION. 
Chemistry  to  fulminating  mercury  and  stiver,  and  to 
other  compounds  which  suddenly  explode  when  struck  or 
heated .   some  of  these  compounds  have  lately  been  much 
used  for  the  ignition  of  gunpowder  in  percussion  locks. 

DETON A'TION.  When  chemical  combination  or 
decomposition  is  sudden  and  attended  by  flame  and  ex- 
plosion, it  is  often  said  to  be  effected  by  detonation.  If  a 
mixture  of  hydrogen  gas  and  oxygen  be  inflamed  by  the 
electric  spark  or  by  a  taper,  it  burns  rapidly  and  with  ex- 
plosion, and  is  said  to  detonate.  When  a  grain  or  two  of 
phosphorus  is  mixed  with  chlorate  of  pota>sa  and  struck 
with  a  hammer,  the  mixture  detonates. 

DETRI'TUS.  A  geological  term  applied  to  deposits 
composed  of  various  substances  which  nave  been  com- 
minuted by  attrition.  The  larger  fragments  are  usually 
termed  debris  ;  those  which  are  pulverised,  as  it  were,  con- 
stitute detritus.   Sand  is  the  detritus  of  siliceous  rocks. 

DEUCA'LION.  One  of  the  most  famous  personages 
of  antiquity,  the  son  of  Prometheus,  and  king  of  Thcssa'ly. 
The  story  of  the  deluge  with  which  Thessaly  was  inundat- 
ed during  his  reign,  the  presentation  of  Deucalion  with  his 
wife  Pyrrha,  and  the  mode  by  which,  in  compliance  with 
the  injunction  of  the  oracle,  they  repeopleu  the  world, 
are  too  well  known  to  require  being  dwelt  upon  in  this 
place.  The  grand  features  of  the  flood  of  Deucalion, 
which,  as  recorded  by  Ovid  and  other  writers  of  antiquity, 
bear  so  striking  a  resemblance  to  the  scriptural  account  of 
the  deluge,  arc  common  to  the  history  or  the  traditions  of 
almost  all  nations,  how  remote  or  barbarous  soever.  The 
great  Indian  poem,  Mahabarada,  for  instance, 
a  graphic  description  of  a  flood,  by  which,  with  two 
ceptinns,  the  whole  human  race  was  overwhelmed  ;  and 
M.  Humboldt  found  on  the  banks  of  the  Orinookoasimi- 
lar  tradition,  which  had  prevailed  among  the  barbarous 
natives  from  time  Immemorial.  In  that  be 
dedtcatcd  to  Augustus  (Book  1.2.).  in  which 
Im  .i.-.tx  and  .  I.  s.uu  e  ol  language  vie  Willi 
tone  of  morality,  Horace  thus  alludes  to  t 


Deucalion :  — 


the  loftiest 
the  flood  of 


Tcrrull  Ktr<ti-«,  r«e»f  redlrct 
"••rrha-  r»o»»  maruirn 


[  cum  Proteus  pecut  «-gH 
Vim  rv  montra.  Ate. 

The  date  assigned  to  Deucalion  by  Eusebiuj  is  1541  B.C., 
by  the  Parian  marbles  seven  years  earlier  ;  but  many  of 
the  statements  concerning  him  are  so  obscure,  while 
others  arc  so  manifestly  mythological,  as  to  leave  consi- 
derable doubts  of  his  having  ever  existed.   See  Deluge. 

DP. US  EX  MACH1NA.  A  scholastic  expression, 
borrowed  from  the  stage.  In  conformity  with  the  my- 
thological belief  of  the  age,  the  tragic  poets  of  Greece, 
and  especially  Euripides,  instead  of  bringing  about  their 
catastrophe  by  natural  means,  often  resorted  to  a  more 
convenient  expedient  —  the  intervention  of  a  divinity. 
Rut  when  any  such  intervention,  contrary  to  the  maxim 


it  ni»l  (HgniM  Tindlec  nodus, 
took  place  without  an  adequate  cause,  it  was  injurious  to 
scenic  effect ;  and  hence  the  expression  deus  ex  macbina 
originated,  the  divinity  in  such  a  case  being  nothing  more 
than  a  machine.    This  expression  has  also  been  applied 

S'  analogy  to  those  philosophers  who.  unable  to  solve  a 
fflculty  by  ordinary  means,  have  Immediate  recourse  to 
the  aid  of  a  supernatural  power. 

DF.U'TERONOMY.  The  name  given  to  the  last 
book  of  the  Pentateuch.  The  term  Is  composed  of  two 
Greek  words,  Himret,  second,  and  **u*e,  late ;  and  is 
equivalent  to  the  nisebna  of  the  Hebrews,  who  thus 
designated  the  book  of  Deuteronomy,  from  its  contain- 
ing a  recapitulation  of  the  laws  and  ordinances  scattered 
over  the  other  books  of  Moses.    See  Pentateuch. 

DEUTEHOPA'THIA.  (Gr.  divvs^r,  second,  and 
wmB*,  disease.)  A  sympathetic  affection  of  any  part ;  as 
a  headache  from  an  overloaded  stomach,  or  sickness  from 
an  injury  of  the  head. 

DEU'TOXIDE.  A  term  applied  in  Chemistry  to  cer- 
tain compounds  containing  one  atom  or  prime  equivalent 
of  base  in  combination  with  two  of  oxygen  ;  in  this  sense 
the  word  is  synonymous  with  btnoxide.  It  Is  sometimes 
indiscriminately  applied  to  the  secotid  degree  of  oxidize- 
ment  of  which  oases  are  susceptible. 

DE'VIL.  (Gr.  b>m  $*).*;. on  accuse/"),  lit. one "  who ac- 
enseth  u*  before  Ood  day  and  night."  ( Itev.xii.  10.)  The 
word  bears  the  same  sense  as  Satan,  and  is  applied  in  the 
New  Test,  to  the  evil  principle,  the  adversary  of  man  re- 
ferred to  throughout  the  books  of  the  Old  and  New  Test, 
under  various  names  and  titles,  as  Satan.  I. uclfcr ..Belial, 
Apollyon,  Abaddon,  the  Man  of  Sin,  the  Tempter;  and  de- 
scribed as  an  angel  who  fell  from  heaven  with  many  in- 
ferior spirits,  being  cast  down  from  thence  by  God  for 
his  pride  and  rebellious  spirit.  From  that  time  he  is  said 
to  have  had  permission  to  try  and  tempt  mankind,  in 
which  he  succeeded  in  the  |>ersons  of  our  first  parents, 
thereby  introducing  sin  and  sorrow  into  the  world.  He 
is  represented  in  Job  and  Zechariah  as  standing  In  the 

Presence  of  the  Lord,  seeking  isermission  to  tempt  men. 
:  is  manifest  that  the  character  herein  attributed  to  the 


DEW. 

]  Devil  Is  identical  with  that  of  the  Evil  Principle  In  the 
I  Gnostic  and  Mauichcan  philosophy,  and  in  the  oriental 
[system  of  religion  generally  ;  excepting.  Indeed,  that  the 
scriptures  always  maintain  the  inferiority  of  the  evil  to 
the  good  ;  but  It  may  also  be  reasonably  inferred  that  it 
was  held  by  the  Jews  anterior  to  their  captivity  in  Ba- 
I  by  Ion,  and  the  contact  into  which  they  then  came  with 
the  Magian  superstitions.    Although  the  serpent  who 
tempted  Eve  in  Paradise  is  not  expressly  said  to  be  this 
Satan  or  Devil,  nor  is  he  at  all  mentioned  by  name  by 
Motes,  yet  the  character  of  the  Evil  Principle  is  there 
vividly  delineated  ;  he  is  also  characteristically  mentioned 
in  the  Psalms,  the  Book  of  Job,  and  the  Chronicles. 

DEVPSE,  or  DEVICE.  (Pr.  deviser,  to  invent,  wilt, 
or  imagine.)  In  Heraldry,  the  term  Devise  is  popularly 
used  in  the  same  sense  as  armorial  bearings  (which  sec)  , 
but  it  is  more  strictly  employed  to  signify  a  symbol,  con- 
sisting of  a  representation  of  some  visible  object,  and  in 
many  instances  a  motto  appropriate  to  it,  used,  not  by 
way  of  heraldic  bearing,  but  according  to  the  fancy  of  the 
inventor :  sometimes  for  the  motto  alone.  Monograms 
are  also  a  species  of  device.  From  the  word  deviser,  in  its 
ancient  signification  of  to  trill,  is  derived  the  No 
French  devise,  a  bequest  of  real 
which  is  still  retained  in  our  law. 

Devise,  in  Law,  is  a  gift  of  hinds  by  a  but  will  and 
testament.  I. amis  held  in  !ee. simple  became  devisable, 
where  not  so  by  special  custom,  by  the  statute  34  &  35 
H.  N.  c.  5.  By  3  &  4  W.  &  M.  c.  H.  devises  were  mad* 
void  against  specialty  creditors.  Estates  pur  auter  vie 
are  devisable  by  stai.  29  C.  2.  c.  3.  A  will  of  lands  for- 
merly only  operated  on  those  lands  of  which  the  testa- 
tor was  possessed  at  the  tkneof  publishing  it.  (SrrWiu..) 
In  a  devise,  the  words  are.  in  general,  more  liberally  i 
strued  than  in  alienation  by  deed.    But  by  the 


Statute  of  Wills  ( 1  Vic.  c.  26.)  every  will  is  held  to  speak, 
both  as  to  real  and  personal  property,  as  If  executed  im- 
mediately before  the  death  of  the  testator. 
DEW.  (Germ.  than,  moisture.)  The  deposition  of 
i  the  atmosphere,  occasioned  by  cold.  The 
isidered  by  all  writers  on 
nwards ;  but  they  were 
the  late  Dr.  Wells,  who 


dew  are  the  following :  —  Dew  is  never  abundant  except 
during  calm  and  serene  nights.  It  is,  however,  frequently 
observed  in  small  quantities  both  on  windy  nights,  if  the 
sky  is  clear,  and  on  cloudy  nights,  if  there  is  no  wind  ;  but 
it  is  never  seen  on  nights  both  cloudy  and  windy  at  the 
same  time.  If,  in  the  course  of  the  idght,  the  weather, 
from  being  calm  and  serene,  should  happen  to  become 
windy  and  cloudy,  not  only  will  no  more  dew  be  forrn«-d. 
but  that  which  has  been  already  formed  will  disap- 
pear, or  at  least  diminish  considerably.  In  calm  weather, 
if  the  sky  be  partially  covered  with  clouds,  more  dew 
will  appear  than  if  it  were  entirely  covered,  but  less 
than  if  It  were  entirely  clear.  A  slight  motion  of  the  air 
is  rather  favourable  than  otherwise  to  the  formation  of 
dew.  On  two  nights  equally  calm  and  serene,  the  quan- 
tities of  dew  deposited  may  be  very  unequal.  If  rain  has 
fallen  recently,  it  will  be  formed  in  abundance ;  on  the 
contrary,  very  little  will  be  formed  in  nights  otherwise 
favourable,  if  the  weather  has  been  dry  for  some  time 
previously.  In  general,  whatever  tends  to  increase  the 
quantity  of  moisture  in  the  atmosphere  will  contribute 
to  render  the  deposition  of  dew  more  abundant.  Dew  is 
commonly  more  plentiful  in  spring  and  autumn  than  in 
summer ;  the  reason  is,  that  the  differences  of  the  tem- 
peratures of  the  day  and  night  are  greater  in  the  former 
seasons  of  the  year  than  in  the  latter.  It  Is  always  most 
copious  on  those  clear  and  calm  nights  which  are  followed 
by  misty  or  foggy  mornings ;  the  formation  of  the  fog 
snowing  that  the  atmosphere  had  previously  contained 
much  moisture.  Dew  has  been  observed  to  be  unusually 
plentiful  on  a  clear  morning  succeeding  a  cloudy  night. 
The  notion  that  dew  is  only  formed  in  the  morning  and 
evening  is  Incorrect ;  bodies  are  covered  with  dew  at  all 
hours  of  the  night,  provided  the  sky  be  serene.  In  this 
country  dew  probably  begins  to  appear  upon  grass,  in 
places  shaded  from  the  sun  during  clear  and  calm  wea- 
ther, soon  after  the  heat  of  the  atmosphere  has  declined ; 
that  is,  three  or  four  hours  after  midday.  Grass  is  fre- 
quently felt  to  be  moist,  in  dry  weather,  several  hours 
before  sunset ;  but,  on  the  other  hand,  dew  is  scarcely 
ever  known  to  be  present  in  such  quantity  upon  gras«  as 
'to  exhibit  visible  drops  before  the  sun  is  very  near  the 
horizon,  or  to  be  very  copious  till  some  time  after  sunset. 
Other  circumstances  being  equal,  less  dew  is  formed 
during  the  first  half  of  the  night  titan  during  the  second, 
although  the  air  at  midnight  has  already  lost  a  certain 
portion  of  its  moisture. 

Polished  metals  are,  of  oil  bodies,  those  which  attract 
the  least  quantity  of  dew.  This  property  of  metals  is 
sufficiently  remarkable  to  have  led  soine^respes  tabls 
that  they  are  never  wetted  by  dew. 
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Dr.  Wells,  however,  ob«  r  ved  It  to  form  on  gold,  silver, 
copper,  tin.  platina.  iron,  steel,  tine,  and  lead  ;  but  when 
6cm  don  form  on  these  metals,  it  commonly  only  sullies 


the 


of  their  surfaces ;  and  even  when  it  Is 
abundant  tc  gather  Into 


indistinct.  Dew 
i  a  metal  will  often  disappear,  while 
la  the  neighbourhood  remain  wet ;  and  a 
been  purposely  wetted  will  often 


sulll 

these  are  almost 


which  has 
dry,  though 


of  the 
of  a 

i:  for 

will  acquire  much  less  dew 
(n  the  immediate 
which  the  metals  are  laid 
of  dew  which  the 
all 


U 

which  touch 
wool  laid  upon  a  metal 
an  equal  quantity  laid 


while  gold,  silver 


resist  the  formation  of  dew  with  the 
fells  one  night  saw  platina  distinctly 
,  silver,  copper,  and  tin,  though  siral- 
;  entirely  dry ;  and  he  several  times 
tals  free  from  dew,  while  iron,  steel, 


is 

_  l  of  wood,  than  upon  a  thick 
of  the  same  substance.    It  U  chiefly  for  a  similar 
that  fine  raw  silk,  fine  unwrought  cotton  and  flax, 
found  by  Dr. Wells  to  attract  somewhat  more  dew 
the  wool  he  employed,  the  fibres  of  which  were 
thicker  than  those  of  the  other  substances  jutt  mentiom-d. 

The  quantity  of  dew  which  |s  precipitated  on  bodies 
docs  not  de|M'ud  solely  on  their  nature  and  constitution, 
but  also  on  the  situation  in  which  they  are  placed  with 
rejrard  to  surrounding  objects.  As  a  general  principle, 
it  may  be  affirmed  that  whatever  tends  to  diminish  the 
portion  of  the  sky  which  can  be  seen  from  the  place 
which  the  body  occupies,  diminishes  the  quantity  of  dew 
with  which  the  body  will  be  covered. 

Qf  the  Cold  connected  with  the  Formation  q/Deur. — The 
temperature  of  grass  covered  with  dew  is  always  lower 
than  that  of  the  surrounding  air.  On  calm  and  clear 
nights.  Dr. Wells  very  frequently  found  the  grass  7, H,  or 
9  degrees,  and  on  one  occasion  14  degrees,  colder  than  the 
air  about  4  feet  above  the  ground.  He  also  observed 
that  la  place*  sheltered  from  the  afternoon  sun.  but  still 
open  to  a  considerable  portion  of  the  sky,  the  difference 
between  the  temperature  of  the  grass  and  the  air  begins 
to  be  sensible  as  soon  as  the  neat  of  the  atmosphere 
begins  to  diminish.  In  analogous  circumstances,  a  si- 
milar coldness  continues  on  grass,  in  still  and  serene 
mornings,  for  some  time  after  the  rising  of  the  sun.  In 
cloudy  nights,  partictUarly  if  there  was  wind,  the  grass 
was  never  much  colder  than  the  air ;  sometimes  it  was 
even  warmer :  but  in  calm  weather,  very  high  clouds, 
though  sufficiently  extensive  and  dense  to  conceal  the 
sky,  would  ret  frequently  allow  of  the  grass  being  several 
degree*  colder  than  the  air.  If  the  night  became  cloudy, 
after  being  very  clear,  the  temperature  of  the  grass  im- 
mediately became  higher.  The  temperature  of  MMl 
sometimes  falls  from  2  to  4  degrees  below  that  of  the  sur- 
rounding air ;  when  this  takes  place,  other  bodies,  such 
as  wool,  swan-down,  the  leaves  of  plants,  tec,  are  consi- 
derably colder  than  the  atmosphere.  The  substances  which 
are  most  easily  covered  with  dew  are  those  which  are 
cooled  down  the  quickest  when  exposed  to  a  clear  sky. 
Of  all  substances  tried  by  Dr.  Wells,  swan-down  exhibited 
the  greatest  cold ;  in  general,  the  most  productive  of  cold 
are  the  filamentous  and  downy.  Snow,  also,  is  one  of 
those  bodies  which  acquires  a  temperature  very  consi- 
derably lower  than  the  atmosphere. 

Theory  qf  Dew.  —  Dr.  Wells's  experiments  show  that 
the  most  perfect  analogy  subsists  between  the  faculty 
which  bodies  possess  ot  attracting  moisture  from  the 
atmosphere,  and  the  other  property  which  they  have  of 
acquiring,  in  calm  and  clear  nights,  a  temperature  much 
below  that  of  the  surrounding  air.  But  Is  the  cold  which 
is  observed  on  bodies  covered  with  dew  the  cause  or  the 
■  on*,  tjuence  of  the  precipitation  of  the  fluid  ?  The  latter 
'as  maintained  by  Dr.  Wilson  of  Glasgow,  in  a 
hoar-frost  inserted  In  the  first  volume  of  the 
of  the  Royal  Society  <tf  Edinburgh.  But  It  has 
clearly  established  by  Dr.  Wells  that  the  cold  Ss  the 
of  the  dew;  for  he  found,  1  s  t,  that  In  certain  circum- 
stance* bodies  would  become  colder  than  the  air  without 
being  dewed,  whence  it  is  obvious  that  the  cold  could 
not  be  the  effect  of  the  dew ;  and,  2d,  that  when  dew 
was  formed,  its  quantity  and  the  degiee  of  cold  that  ap- 
peared with  it,  at  different  times,  were  very  far  from 
being  always  in  the  same  proportion  to  each  other.  He 
also  invariably  found  that  bodies  became  colder  before 
dew  began  to  appear  on  them.    The  formation  of  dew 


i  precisely  of  the  same  kind  as 
of  moisture  which  takes  place  on  the 
'  into  whkh  a  liquid  colder  than  the  air 
this  Is  a  phenomenon  of  which  the 


given.  It 
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complete  and  satisfactory  explanation 
is  well  known  that  atmospheric  air,  at  en 
degree  of  temperature,  can  contain  only  a  d 
quantity  of  water,  and  that  the  quantity  is  greater  as 
the  temperature  is  higher.  Conceive  then  a  stratum 
of  air  coining  into  contact  with  a  solid  body  colder  than 
itself:  the  contact  cools  it  down  to  a  lower  tempera- 
ture, and  Immediately  a  portion  of  its  water  is  preci- 
pitated. A  second  stratum  of  air  succeeds  the  first,  is 
cooled  down  in  its  turn,  and  abandon*  that  portion  of  its 
moisture  which  its  decreased  temperature  docs  not  permit 
it  to  retain.  The  phenomenon  is  repeated  wit- 
rapidity,  and  In  a  short  time  r 

As  soon  as  it  was'  proved  that  bodies  exposed  to  I 
sky  acquire  a  temperature  lower  than  that  of  the  at- 
mosphere, the  origin  of  the 
surfaces  become  covered  could  not  be  mistaken. 
In 


rder  to  render  this  theory  complete,  it  only  re- 
to  explain  the  cause  why  bodies,  when  exposed 
iky  In  clear  and  calm  nights,  become  colder  than 

Since  the  laws  of  the  rndl- 
by  the  experiments  of  Sir 
d.  the  rationale  ofthisphc- 
stood.     During  calm  and 


has  been  well  understood.  During 
nights,  the  upper  parts  of  the 
to  the  regions  of  empty  space,  fi 
ceive  back  no  heat  in  return ;  its  lower 
smallness  of  their  conducting  pewer,  tr 
the  earth's  heat  to  the  upper  parts,  which  at  the 
time  receiving  only  a  small  quantity  from  the  i 
sphere,  and  none  from  any  other  lateral  body, 
remain  colder  than  the  air,  and  condense  into  dew  its 
watery  vapour.  If  this  be  sufficiently  abundant,  in  respect 
of  the  decreased  temperature  of  the  grass. 

This  explanation  is  grounded  on  the  hypothesis  of  H. 
Prevost  of  Geneva  respecting  the  constant  radiation  of 
beat  by  bodies  in  contact  with  the  atmosphere,  even  at  the 
time  when  they  arc  exposed  to  the  influence  of  bodies 
warmer  than  themselves :  but  the  hypothesis  has  not  been 
universally  admitted  ;  and  Sir  J.  Leslie,  on  the  contrary, 
ascribes  the  effect  to  the  descent  of  cold  air  from  the 
upper  regions  of  the  atmosphere.  "  The  application  of  tho 
setnrioscope,"  he  remarks,  "  has  not  only  ascertained  tho 
existence,  but  measured  the  intensity,  of  the  cold  pulses 
which  are  at  all  times  darted  downwards  from  the  suc- 
cessive strata  of  air,  though  often  partially  Intercepted  by 
clouds,  or  more  completely  obstructed  by  low  fogs.  It 
may  be  computed  that  in  fine  bright  evenings  those  cold 
pulses,  rained  from  the  sky,  are  sufficient  alone  to  depress 
the  temperature  of  the  ground,  according  to  the  seasons, 
sometimes  eight  degrees,  but  generally  about  three  degrees 
of  Fahrenheit's  scale.  The  blades  of  grass,  thus  chilled 
from  exposure,  cool  in  their  turn  the  damp  air  which 
touches  them,  and  cause  it  to  drop  its  moisture."  (A'nry. 
Brit.,  art.  "  Dew.")  The  theory  of  Dr.  Wells  has  also 
been  examined  by  Mr.  Blackaddcr,  in  the  Edinburgh 
Philot.  Journal,  No*.  XXI..  XXVII.,  and  XXVIII.; 
and  more  recently  by  Van  Roosbroek  of  Leyden  in  his 
Thiorie  de  la  Roue,  Hotter  dam,  1836. 

It  may  be  added,  that  among  all  the  phenomena  con- 
nected with  the  formation  of  dew,  there  Is  not  one  which 
docs  not  admit  of  a  satisfactory  explanation  on  the  prin- 
ciple established  by  Dr. Wells ;  namely,  that  dew  is  never 
deposited  on  the  surface  of  bodies  till  they  have  been 
previously  cooled  down  by  their  radiajtion  towards  space. 

DEWBERRY.  The  fruit  of  the  Rubus  cwsius,  so 
termed  from  the  resemblance  of  the  bloom  or  waxy  se- 
cretion upon  it  to  dew. 

DEW  POINT.  The  degree  indicated  by  the  thermo- 
meter when  dew  begins  to  be  deposited.  It  varies  with 
the  degree  of  the  humidity  of  the  atmosphere. 

DEXIA'RIiE.  A  family  of  Dipterous  insects,  which 
subsist  chiefly  on  the  juices  of  flowers.  The  typical 
genus  is  Dexia.  HIrgen ;  the  other  genera  included  in 
the  family  are  Zeuxia,  Dinera,  Scotiptera,  Ru 
nostt/la,  Omalogaster,  and  Protena. 

DE'XTRINE,  In  Chemistry,  means  the 
gummy  matter  Into  which  the  interior  substance  of  starch 
globules  is  convertible  by  diastase,  or  by  certain  acids.  It 
is  remarkable  for  the  extent  to  which  it  turns  the  plane 
of  polarization  to  the  right  hand,  whence  its  name.  The 
term  is  also  applied  to  starch  which  by  exposure  to  heat 
has  been  rendered  soluble  in  cold  water. 

DEY.  (Derived  by  some  from  the  Turkish  dai,  a 
maternal  uncle.)  A  Turkish  title  of  dignity,  given  to  the 
governors  of  Algiers  (before  the  French  conquest),  Tunis, 
and  Tripoli.  The  dey  is  chosen  for  life  from  among  the 
chief  authorities  of  the  place,  with  the  approbation  of  the 
Turkish  soldiery.  At  Tunis  the  equivalent  title  of  bey 
is  more  usually  substituted  for  dey.  This  term  is  ad- 
mitted by  all  philologists  to  be  of  very  great  antiquity  ; 
though  it  is  impossible  to  assign  any  precise  date  to  its 
introduction.  The  reader  will  find  In  Ersch  and  Gruber's 
Encyclop.  much  valuable  information  respecting  this 
title,  and  the  regencies  in  which  it  hi  hi  use. 
DIABE'TES.  (Gr.lt*, through,  and £«»*amli,  J/xuj.) 
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i  flow  of  urine.   There  are  two  varieties 
of  this  disorder :  the  one  it  merely  a  superabundant  dis- 
charge of  ordinary  urine,  and  is  termed  diabete, 
dus  ;^in  the  other  the  urine  has  a  sweet  taste,  and  ^ 

diabetes  mrUitu*.  This  disease  usually  attacks  persons 
of  a  debilitated  constitution  towards  the  decline  of  life, 

isc.  Thirst  and  a 
I  are  its  first  symptoms  ;  the  urine  gra- 
i  in  quantity  ;  and  then  there  is  a  sense  of 
'  less  in  the  loins,  emaciation,  cedeinatoiu 
rer.  The  quantity  of  urine  which  is 
far  exceeds  that  of  liquid  and  solid 
together ;  so  that  it  has  been  supposed  that 
the  solids  of  the  body  are,  as  It  were,  melted  down,  and 
flow  off  in  the  form  of  water  and  sugar.  In  diabetes 
mcllitus  the  quantity  of  saccharine  matter  is  generally 
such,  especially  where  the  disorder  has  been  of  long 
standing,  as  materially  to  Increase  the  specific  gravity  of 
the  urine  ;  and  this  accordingly  forms  •  useful  criterion 
of  the  state  of  the  disease,  for  whatever  tends  to  diminish 
the  specific  gravity  of  the  urine  Is  at  the  same  time  di- 
minishing its  saccharine  contents :  an  hydrometer  there- 
fore is  useful  in  determining  this  point.  The  specific 
gravity  of  healthy  urine  does  not  exceed  1020,  and  con- 
tains about  380  grains  of  solid  matter  In  the  pint ;  that  of 
diabetic  urine  sometimes  attains  a  specific  gravity  of  1040 
to  1050 ;  In  which  case,  as  appears  from  Dr.  Henry's  table 
(  Medico-Chirurgical  Transactions,  vol.  li.),  it  contains 
from  766  to  9G0  grains  of  solid  matter  in  the  pint.  The 
cause  of  this  disease  Is  unknown ;  but  it  has  been  shown 
that  there  are  no  traces  of  sugar  In  the  blood  of  persons 
who  are  voiding  it  abundantly  by  urine  ;  so  that  the  idea 
of  its  formation  in  the  stomach,  and  subsequent  separation 
in  the  kidneys,  is  untenable.  Nor  has  dissection  thrown 
much  light  upon  the  subject,  for  In  some  cases  no  morbid 
state  of  the  viscera  is  observed  ;  In  others,  however,  the 
kidneys  are  flabby,  pale,  and  enlarged,  or  more  vascular 
than  they  should  be :  the  lacteals  are  also  sometimes 
thickened,  and  the  mesenteric  gland*  enlarged.  There 
are  very  few  cases  on  record  of  the  cure,  or  even  of  the 
relief,  of  confirmed  diabetes.  Where  it  is  symptomatic 
of  hysteria,  dyspepsia,  or  hypochondriasis,  the  usual  re- 
medies for  those  affections  are  useful ;  but  where  it  is 
idiopathic,  and  saccharine,  nothing  has  proved  decidedly 
serviceable.  Strict  abstinence  from  vegetable  food  of 
every  kind,  and  the  free  exhibition  of  opium,  are  the 
only  plans  which  have  held  out  hopes  of  success ;  but 
there  are  very  few  cases  upon  record  in  which  these  seem 
to  have  been  permanently  successful. 

DlACAU'STIC  CURVE  (Or.  V*.  through,  and  aaim, 
/  burn),  in  the  higher  Geometry,  Is  the  caustic  bp  refrac- 
tion. It  Is  gene- 
rated as  follows: 
—  If  rays  P  m  is- 
suing from  a  lu- 
minous point  P  be 
refracted  by  the 
curve  A  m  B,  so 
that  the  sines  of 
incidence  are  to 
the  sines  of  re- 
fraction In  a  given 
ratio,  the  curve  C 

I)  H,  which  touches  all  the  refracted  rays,  is  called  the 
diacaustic.  or  caustic  by  refraction.    Sec  Cai'stic. 

DIA'CHYLUM,  or  DIACHYLON.  (Gr.  Ita,  and 
X«/A«f,  jutce.)  A  celebrated  plaUter  of  former  days 
made  of  the  juices  of  several  plants  ;  the  term  is  still 
retained,  and  applied  to  common  plaistcr,  made  tag  Mltafl 
hydrated  oxide  of  lead  with  olive  oil. 
DIACO'DIUM.   (Gr.  ha.  and  a  poppy.)  A 

of  the  poppy-   Syrup  of  white  poppies  was 


a  veil, 
peror 


DIAL. 

the  Great  was  tht 

; 


with  rows  of  pearls  or  precious  stonr 

DI.CKKsfs.   (Gr.  I  din 

the  resolution  of  a  diphthong,  or  a 


"(Gf.8-»,and*err*,  7r«l.)  A 
fishes  of  the  perch  tribe,  allied  to  Serranus  ; 
ted  by  a  notch  at  the  lower  part  of  the 
to  which  a  projecting  tubercle  Is  adapted. 
COU'STICS.     (Or.  ha,   and  «««*>,  /  hear.) 
That  branch  of  physics  which  treats  of  the 
of  sound  refracted  in  passing  through  media 


See  SorND 

DIACRITIC  M  ARKS.  (Or.  T  distinguish.) 

In  Palaeography,  marks  used  to  distinguish  letters  between 
the  forms  of  which  much  similarity  exists.  Thus  n 
and  m  are  distinguished  in  German  running  band  by  the 
mark  w  over  the  latter  letter. 

DIADE'LPHOUS.  (Gr.  ha.  and  JiXfw,  a  womb.) 
A  term  applied  to  stamens  the  filaments  of  which  have 
c  oalesced  into  two  masses,  as  In  Fumaria  and  many  le- 
guminous plants. 

DI'ADEM.  (Gr.  i,a**ua,  from  Ita,  /  bind.)  Ori- 
ginally a  fillet  wound  round  the  temples,  probably  imported 
into  Greek  costume  from  the  East.  It  was  the  symbol  of 
rjyalty  among  various  oriental  nations.  The  diadem  of 
Bacchus,  from  the  representation  in  ancient  statues,  Ac, 
was  a  broad  band,  which  might  be  unfolded  so  as  to  form 


a  diphthong,  or  a  contracted  syllable. 
Into  two  syllables  :  as.  in  Latin,  aurai  for  aura?,  &c. ;  and. 
in  English,  the  resolution  of  the  last  syllable  of  participle* 
b>  .i  »-mnd  to  the  final  <■  :  beloud,  cur.eti.  A.c. 

See  Metaplasia. 

DIAGNOSIS.  ( Or. h.y.y, a*nm,  1  distinguish.)  The 
art  of  distinguishing  one  disease  from  another.  The 
characteristic  symptoms  of  diseases,  by  which  they  are 
recognised,  are  termed  their  diagnostic  svmptoms. 

DIA'GONAL.  (Or.  ha,  through,  and  ytma,  angle.) 
A  straight  line  drawn  through  a  figure,  joining  two  oppo- 
site angles.  The  term  Is  chiefly  used  in  geometry,  in 
speaking  of  four-sided  figures ;  but  it  is  also  properly 
applied  with  reference  to  all  polygons  of  which  toe  num- 
ber of  sides  is  not  less  than  four.  Euclid  uses  the  terra 
diameter  in  the  same  sense  ;  but  modern  geometers  use 
diameter  only  when  speaking  of  curve  lines,  and  di- 
agonal when  speaking  of  angular  figures. 

DPAGBAM.  (Gr.  h  t;»fLi,  from  ha,  through, 
and  ytm$a,  I  write.)  The  figure  or  scheme  drawn  for 
the  illustration  of  a  mathematical  proposition,  or  the 
demonstration  of  any  of  Its  properties.  It  is  also  used  in 
other  branches  of  science,  and  in  the  fine  arts,  for  the 
general  purposes  of  Illustration. 

DPAORAPH.   (Or.  ha,  and  I  describe.)  A 

name  given  by  the  French  artists  to  a  recently  invented 
instrument  used  in  perspective.  For  a  minute  description 
of  ita  properties  we  beg  to  refer  the  reader  to  the  En- 
cyclopedic det  Gens  du  Monde,  and  to  the  paper  of  M. 
Gavard,  the  inventor,  recently  published  at  Paris. 

Dl'AL.  or  SUN-DIAL.  (Lat.  dlea,  day.)  An  Instru- 
ment for  showing  the  hour  of  the  day  by  means  of  the 
sun's  shadow.  The  Invention  and  use  of  sun-dials  are 
of  the  highest  antiquity.  According  to  Herodotus,  the 
Greeks  learned  the  use  of  them  from  the  Chaldeans  ;  and 
the  first  of  which  history  makes  mention  is  the  hemi- 
sphere of  Be  rosin,  who  it  supposed  to  have  lived  about 
M0  year*  before  Christ.  The  sun-dial  and  the  clepsydra 
were  the  only  Instruments  known  to  the  ancients  for  the 
measurement  of  time. 

In  constructing  a  sun-dial,  the  object  is  to  find,  by 
means  of  his  shadow,  the  sun's  distance  at  any  time  from 
the  meridian.  When  this  distance  is  known,  the  hour  ia 
also  known,  provided  we  suppose  the  sun's  apparent 
motion  to  be  uniform,  and  that  during  the  whole  course 
of  a  day  he  moves  in  a  circle  parallel  to  the  equator. 
Neither  of  these  conditions  is,  in  fact,  accurately  fulfilled, 
but  the  error  which  this  gives  rise  to  is  of  small  amount ; 
and  it  Is,  moreover,  sufficiently  obvious  that  the  use  of  a 
dial  is  not  to  indicate  the  hour  with  astronomical  pre- 
cision, but  merely  to  give  such  an  approximation  as  ia 
necessary  for  the  purposes  of  civil  life. 

Dials  are  usually  constructed  on  an  immoveable  sur- 
face, and  admit  of  an  infinite  number  of  different  con- 
structions, all  depending  on  the  nature  of  the  surface  and 
Its  position  with  regard  to  the  equator  of  the  earth.  The 
general  principles,  however,  are  the  same  in  all,  and 
depend  on  the  simplest  elements  of  geometry  and  as- 
tronomy. The  first  part  that  claims  attention  is  the 
style  or  gnomon,  or  axis  of  the  dial,  which  Is  usually  a 
cylindrical  rod,  or  the  edge  of  a  thin  plate  of  metal.  The 
style  must  be  directed  perpendicularly  to  the  terrestrial 
equator ;  In  which  direction  it  may"  be  considered,  on 
account  of  the  smalincss  of  the  earth's  diameter  in  com- 
parison of  the  distance  of  the  sun,  as  coinciding  with  the 
axis  of  the  diurnal  rotation;  consequently  the  plane 
which  passes  through  the  atyle  and  Ita  ahadow  on  the 
surrounding  surfaces,  and  which  always  passes  through 
the  centre  of  the  sun,  will  be  an  hour  plane,  and  turn 
with  the  sun  as  the  sun  turns  round  the  style  by  the  effect 
of  the  diurnal  motion.  All  that  remains  to  be  done.  In 
addition,  is  to  discover,  and  descritie,  for  the  dll 
hours  of  the  day,  the  intersections  of  this  variable 
plane  with  the  surface  on  which  the  dial  is  to  be 
stmcted.    On  these  intersections  the  shadow  of  the  atyle 

hour ;  because  at 
rned  to  the 


From  these  considerations  it  Is 
theory  of  dialling  is  comprehended  in  the 
general  problem  :— "  Twelve  planes  all  intersecting  each 
other  In  the  same  straight  line,  and  making  with  each 
other  equal  angles  of  15°,  being  given  In  position  ;  to  find 
the  intersections  of  those  planes  with  any  surface  what- 
ever, also  given  in  form  and  position.  The  surface 
which  intersects  the  hour  planes  may  be  of  any  kind 
whatever,  but  for  obvious  reasons  it  is  generally  a  plane  j 
and  when  its  position  with  respect  to  the  common  inter- 
section of  the  hour  planes  (which  is  the  style  of  the  dial) 
and  to  any  one  of  those  planes  is  given,  the  traces  or  in- 
tersections, which  are  in  this  case  ail  straight  lines,  are 
the  hour  lines  on  the  dial,  and  easily  calculated  by  the  or- 
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DIAL. 

According  to  the  position  of  the  plane  of  tho  dial  with 
respect  to  the  horixon  of  the  plat  e,  the  dial  in  horizontal, 
•ertseal,  or  inclined.  The  simplest  case  of  all  Is  that  In 
»hi.  h  the  (.Lin.-  ..i  tlu'  di.il  l»  i  arallel  to  thi  axis  o(  ihc 
earth  (or  passes  through  the  poles)  and  perpendicular  to 
tbe  meridian  of  the  place.    In  this  case  the  style  is  also 

parallel  to  the  plane  of  the 
dial,  and  the  hour  lines 
are  parallel  straight  lines, 
whose  distances  from  the 
meridian,  or  twelve  hour 
line,  are  respectively  pro- 
portional to  the  tangents 
of  the  angles  which  the 
hour  planes  nuke  with  tho 
plane  of  the  meridian.  Let  d  be  the  shortest  distance  of 
the  style  from  the  plane  of  the  dial ;  then  the  distance  of 
the  hour  line  of  xi  and  I  from  the  hour  line  of  xu  is 
omul  to  d  X  tan.  l.V°.  The  distance  of  the  hour  line 
of  x  and  ii  from  xu  Is  d  X  tan.  VP  ;  the  distance  of  ix 
til  is  d  X  tan.  45° ;  and  so  on,  the  hour  line  of  xu 
the  intersection  of  the  plane  of  the  meridian  in 
the  style  is  with  the  plane  of  the  dial.   This  is 


Is  the  Horizontal  Dial, 
of  the  dial  is  parallel  to  the 


In  which  the 


glc  equal  to  the  latitude  of 
the  place.  At  the  equator, 
this  Is  the  same  as  the  polar 
which  has  just  been 
1 ;  but  at  all  other 
*'nes  Inter- 
the  point 
In  which  the  style  intersects 
the  plane  of  the  dial,  which 
point  is  called  the  centre, 
and  the  angles  they  make 
with  one  another,  or  with 
the  xu  hour  line,  depend  on  the  latitude.  Their  respec- 
tive positions  are  computed  from  this  theorem  :  —  As  is 
the  radius  to  the  nine  of  I  he  latitude,  so  is  the  tangent  of 
the  hour  from  noon  (reckoning  lft°  to  the  hour)  to  the 
tangent  of  the  hour  angle  at  the  centre.  Or,  putting  h  = 
the  hour  from  noon.  /=»  latitude  of  the  place,  and  x  « 
the  hour  angle  at  the  centre  of  the  dial ;  then  the  formula 
lor  computing  the  hour  lines  Is  tan.  x  =  tan.  h  sin,  /,  the 
radius  being  unit.  From  this  formula  the  following  table 
is  computed,  showing  the  angle*  which  the  different  hour 
;  .i  horizontal  dial  make  with  the  meridtoii;d  line, 

i  of  London,  or 


XI 

X- 
IX. 


I. 
II. 
III. 

$ 

VI. 


•  |I«  SI' 
.    St  19 

•  SB  S 


u  s 


After  the  horizontal  dials,  the  construction  most  fre- 
quently employed  is  that  in  which  the  plane  of  the  dial  is 
vertical ;  for  example,  when  fixed  on  the  wall  of  a  house. 
In  this  case,  the  positions  of  the  different  hour  lines  de- 
pend on  the  latitude  of  the  place  and  on  the  aspect  of 
the  dial ;  that  is  to  say,  its  position  with  respect  to  the 
meridian.  If  the  dial  Is  perpendicular  to  the  meridian, 
H  is  a  south  dial,  or  north  dial,  according  a*  It  faces  the 
south  or  north.  (The  vertical 
south  dial  is  represented  in  the 
annexed  figure.)  When  not  per- 
pendicular to  the  meridian,  the 
vertical  dial  is  said  to  be  declined. 
The  formula  for  the  hour  lines  of 
a  south  vertical  dial  differs  from 
that  for  a  horizontal  dial  In  no  re- 
spect excepting  that  the  sine  of 
the  latitude  i*  changed  Into  the 
cosine,  the  cause  of  which  will  be 
obvious,  when  it  Is  considered  that  the  plane  of  the 
dial  In  passing  from  the  horizontal  to  the  south  vertical 
direction  preserves  Its  inclination  to  the  different  hour 
pUiv»  unaltered  ;  while  the  angle  which  It  makes  with 
the  style,  or  the  axis  of  the  earth,  is  the  complement  of 
the  angle  it  made  with  the  same  line  in  Its 


iw  a  south  vertical  dial  for  any  place  of  which  the  latltudi 
Is  the  complement  of  the  latitude  of  the  former  place 
—  a  property  which  was  discovered  by  tho  Arabians 


—  a  property 

TV  hour  lines  of  the  vertical  north 


those  of  the  south  dial. 
When  the  face  of  the  vertical  dial  is  exactly  east  or 
exactly  west,  its  plane  is  in  the  meridian,  and  conse- 
quently parallel  to  the  vertical  plane  in  which  the  style 


DIALECT. 

U.  The  hour  lines,  therefore,  a*  In  the  polar  dial,  are  all 
parallel  to  each  other.  Let  d  be  the  height  of  the  style 
above  the  plane  of  the  dial,  A'  the  hour  from  G  o'clock,  and 
*  the  distance  of  that  hour  line  from  the  hour  line  of  vi, 
which  is  the  intersection  of  the  prime  vertical  with  the 
plane  of  the  dial ;  then  x  s  d  tan.  V ;  the  same  formula  as 
was  given  for  the  polar  dial. 

Wheu  the  vertical  dial  does  not  face  directly  one  of  tho 
four  cardinal  points,  it  is  called  a  declining  vertical  dial, 
an<l  the  investigation  of  the  hour  lines  is  I 
complicated. 

Let  /  denote  the  latitude  of  the 
d  the  declination  of  the  dial.'i 

towards  the  south, 
A  the  hour  angle  from  noon, 
v  the  hour  line  angle  on  the  dial. 
Find  these  two  auxiliary  quantities,  viz.  an  angle  P,  and 


the 


of  an 


Q  (of  which  only  the 


sin.  /  tan.rf  .  _ 
P  =  — —  ;  tan.  Q 


cot.  /  sln.P 


rid.      '        "~  ~      sin.  d 
then,  the  forenoon  hours  on  the  west  declining  dial, 
the  afternoon  hours  on  the  east,  will  be  found  from  the 


tan  Q  sin.  A 

!  cos  U  +  P)  1 

and  the  morning  hours  on  the  east  declining  dial,  and  the 

afternoon  hours  on  the  west,  by  the  formula 

tan.  Q  sin.  h 

tan.  v  —        ,  n-. 

*     cos.  (x  —  P) 

The  formula1  which  have  now  been  given  are  sufficient 
to  enable  any  one  who  has  a  slight  knowledge  of  loga- 
rithmic computation  to  trace  the  hour  lines  of  any  one  of 
the  dials  which  has  been  described  with  great  facility.  It 
Is  therefore  unnecessary  to  explain  the  geometrical  me- 
thods of  construction  by  the  rule  and  compasses,  which 
are  besides  less  accurate,  and  more  liable  to  be  misun- 
derstood. Of  the  mechanical  operations  necessary  to  be 
executed,  such  as  fixing  the  style  and  placing  the  plane  of 
the  dial  In  the  true  vertical  or  horizontal  position.  It  is 
unnecessary  to  speak,  as  they  will  readily  suggest  them- 
selves to  any  one  who  has  a  clear  conception  of  what  is 
required  to  be  done.  The  only  thing  that  requires  ex- 
planation is  the  method  of  finding  the  meridian  line 
without  having  recourse  to  any  of  the  more  delicate  ope- 
rations of  astronomy.  The  method  generally  practised 
is  as  follows :  —  Assume  a  point  In  the  plane  of  the  dial 
through  which  it  ij  intended  the  meridian  line  shall  pass. 
With  this  point  as  a  centre,  describe  several  concentric 
circles  ;  then  fix  a  pin  or  wire  in  the  same  point,  perpen- 
dicular to  the  plane,  and  of  such  a  length  that  the  ex- 
tremity of  the  shadow  shall  fall  within  the  circles  (or 
some  of  them)  at  midday.  Observe  the  time  when  the 
extremity  of  tho  shadow  reaches  some  one  of  the  circles 
in  the  forenoon,  and  mark  the  point  where  It  crosses  the 
circle.  In  the  afternoon  mark  the  point  where  it  again 
crosses  the  same  circle,  and  divide  the  arc  between  the 
two  points  thus  marked  Into  two  equal  parts ;  the  straight 
line  which  joins  the  point  of  bisection  with  the  centre  is 
the  meridian  line  required.  For  greater  security,  the 
passage  of  the  shadow  over  several  circles  may  be  marked ; 
and  if  the  points  of  bisection  of  the  different  arcs  do  not 
lie  In  the  same  straight  line  with  the  centre,  a  point  must 
be  chosen  which  occupies  a  mean  position  among  all  the 
others,  and  the  straight  line  passing  through  it  may  be 
regarded  as  the  true  meridian.  This  method  Is  suffi- 
ciently accurate  for  the  purposes  of  a  dial.  Two  plum- 
mets suspended  over  the  meridian  line  will  indicate  the 
plane  of  the  meridian  in  space.  Its  intersection  with  any 
vertical  plane  mny  be  found  by  the  eye. 

It  will  be  observed  that  the  time  indicated  by  a  dial  is 
solar  time  or  true  time,  and  agrees  with  mean  time,  or 
that  which  is  shown  by  a  well-regulated  clock,  only  on 
four  different  days  of  the  year.  In  order  to  find  the 
mean  time  from  the  dial,  it  is  necessary  to  apply  a  cor- 
rection called  the  Equation  of  Time.    (See  the  term.) 

It  has  been  supposed  that  the  style  is  formed  by  a  wire, 
or  the  straight  edge  of  a  thin  plate  ;  but  a  slit  in  a  plate 
properly  placed,  allowing  a  line  of  light  to  pass,  will  evi- 
dently answer  the  purpose.  Sometimes  a  small  hole  is 
preferred  ;  and  the  hour  lines.  Instead  of  being  described 
on  a  plane  surface,  are  sometimes  described  on  the  sur- 
face of  a  sphere,  or  a  cylinder  or  a  cone.  The  reader  may 
find  a  description  of  some  curious  dials  In  Brewster's 
edition  of  Ferguson's  Lectures.  For  the  history  of 
?  Delambre.  Astronomic  Ancicnne,  tome  II. ; 
Histoire  des  Malhmmtiqucs.  tome  i.  The 
he  subject  are  very  numerous.  For  a  concise 
and  perspicuous  treatise  we  may  refer  to  the  article  in  the 

J''  a  (~tJ  i  /' ' (J  Ji ft  t  ti  ft  ft  t'fft 

Dl'ALECT.  (Gr.  Wi*r*f.  from  itm,  signifying  di- 
vision,  and  Xiyu,  I  speak.)  In  the  philosophical  sense  of 
the  word,  any  variety  of  a  common  language.  Hence 
German,  English.  Swedish,  &c.  are  all  strictly  said  to  be 
dialects,  as  coming  all  of  them  from  the  same  original 
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stock.  Commonly,  however,  we  limit  the  application  of 
the  term  dialect  to  the  varieties  of  a  national  language  ; 
and  Apeak  of  the  dialects  of  English,  French,  ike.  In 
Greek  the  four  dialect*  ( Doric,  Ionic,  AColic.  Attic)  were 
the  four  written  varieties  of  the  language,  each  possessing 
a  literature  of  its  own.  In  this  respect  no  modern  tougue 
presents  a  parallel  to  the  Greek  ;  inasmuch  as,  in  all,  one 
dialect  has  been  arbitrarily  adopted  as  the  standard  of 
polite  writing  and  conversation,  and  the  written  works 
which  are  extant  in  the  other  dialects  are  regarded  merely 
as  exceptions  to  the  general  rule. 

DIALE'CTICS.  (Gr.  l*u\iy*u*u,  1  converse  or  de- 
bate.) This  name  was  originally  used  by  Plato  as  sy- 
nonymous with  metaphysics,  or  the  highest  philosophy. 
Strictly  speaking,  it  can  only  lie  regarded  as  a  preparatory 
discipline  for  such  investigations,  or  at  most  as  a  sclent i6e 
method  of  prosecuting  them.  The  most  splendid  ex- 
amples of  dialectical  subtilty  that  exist  are  to  be  found  in 
the  Dialogues  of  Plato,  especially  in  those  entitled  Par- 
menides,  Ike  Statesman  and  Sophist.  Aristotle  expresses 
himself  will  some  contempt  of  dialectics.  It  is  certain, 
however,  that  its  own  logic  owes  its  existence  to  the  dia- 
lectieal  exercises  of  the  Platonic  school*  ;  and  that  It  may, 
in  one  point  of  view,  tie  regarded  as  a  body  of  canons  and 
directions  for  their  legitimate  use.  (See  Platonic  Philo- 
sophy.) In  modern  times  various  systems  of  dialectics  have 
been  propounded  in  different  countries ;  but  by  no  phi- 
losophers, either  ancient  or  modem,  has  this  science  been 
more  successfully  cultivated  than  by  the  Germans,  who, 
among  a  host  of  other  names  more  or  less  distinguished, 
can  boast  of  a  Kichte,  Kant,  Leibnitz,  Hegel,  Schelllng, 
and  Schlegel,  as  the  propounders  each  of  a  peculiar  dia- 
lectical system. 

DIA'LLAGE.  (Gr.  hmXXmyti.  difference.)  A  mineral 
of  a  foliated  structure  easily  divisible  in  one  direction,  its 
natural  joints  and  fractures  exhibiting  a  very  different 
lustre  and  appearance. 

D PALLING  LINES,  or  SCALES.  Graduated  lines 
on  rules  or  circles  to  facilitate  the  construction  of  dials. 
They  usually  consist  of  two  lines  of  tangents  and  a  lino 
of  latitudes.  Such  contrivances  are  of  no  groat  use ;  tho 
readiest  and  beat  method  is  to  compute  the  angles  ot  the 
hour  lines  from  the  trigonometrical  formula*:  when  the 
angles  are  known,  they  can  be  set  off"  by  means  of  a  scale 
of  chords,  or  by  any  of  the  other  methods  employed  In 


DIA'LOGISM.   (Gr.  from  ha,  through,  and 

Rhetoric,  a  mode  of  writing  which 
> ;  i.e.  in  which  the 
conversation  of  two  or  more  persons  is  reported,  without 
their  being  actually  introduced  as  personages  speaking  : 
in  which,  therefore,  the  sentence  is  framed  or  governed 
by  the  third  person  Instead  of  the  first.  A  speech  by  a 
single  person,  or  the  species  of  conversation  held  by  a 
person  with  himself  (thinking  aloud),  when  reduced  into 
the  narrative  form.  Is  also,  although  s< 
rectly,  termed  by  French  literary  writers 

DIALOGUE.  (Gr.  In  Literature, a 

aition  or  part  of  a  composition  in  the  form  of  a 
between  two  or  more  persons.  Tho  dialo 
form  most  generally  adopted  by  the  ancients 
veyance  of  instruction,  and  was  considered  equally  ai>- 
plfeahlc  to  the  most  grave  and  philosophical,  and  to  the 
most  ludicrous  and  comical  subjects.  Thus  it  was 
adopted  by  Plato,  Cicero,  and  Lucian,  with  equal  suc- 
cess. Plato  chose  this  form  for  the  conveyance  of  his 
philosophical  sentiments;  because  real  conversation  had 
been  the  mode  by  which  his  master,  Socrates  (who  left 
no  writing),  gave  instruction  to  the  Athenians.  In  the 
Dialogues  of  Plato,  Socrates  Is  himself  introduced  as  the 
chief  interlocutor.  Among  modern  writers  the  philo- 
sophical dialogue  has  been  frequently  employed  for  the 
tame  purpose,  more  especially  by  the  French,  to  whose 
language  and  mode  of  thought  it  should  seem  to  be  pe- 
culiarly suited.  Among  other  eminent  persons  of  that 
country  who  hare  enriched  its  literature  with  this  species 
of  composition  are,  Fenelon  ;  Paschal,  in  his  Provincial 
I.etter*;  Douhours,  in  his  Kntretiensd"  Ariste  ettT  Eugene ; 
Fantenclle,  in  his  Dialogues  oj  the  Dead,  and  Plurality  qf 
Worlds;  Galiani,  Sur  u  Commerce  des  Graini,  &c.  In 
England  this  method  of  composition  has  been  less  fre- 
quently practised  ;  and,  perhaps,  with  the  exception  of 
Berkeley  and  liurd,  has  rarely  succeeded  in  the  hands  of 
those  who  attempted  it.  Both  the  Germans  and  Italians 
have  attempted  to  impart  a  knowledge  of  their  different 
philosophical  systems  in  this  manner.  Among  the  latter 
may  be  mentioned  Machiavelli  and  Algarotti ;  and  among 
the  former  I  .easing,  Mendelssohn,  Schelllng,  and  Herder ; 
though  the  labours  of  none  of  these  distinguished  persons 
in  this  department  of  literature  are  so  important  as  to 
require  any  particular  notice  in  this  place.  It  has  long 
been  a  question  of  dispute  as  to  the  class  of  subjects  for 
the  discussion  of  which  this  mode  of  writing  is  chiefly 
adapted,  and  upon  this  point  various  opinions  have  been 
entertained.  Upon  this  question  It  is  not  our  intention 
to  enter ;  but  we  cannot  refrain  from  citing  lure  the 
opinion  of  a  gentleman  as  to  its  peculiar  fitness  for  con- 


DIAMOND. 

v eying  philosophical  instruction,  whom  few  will  ventur* 
to  gainsay  on  such  subjects.  "  There  are  some  subjects," 
says  Mr.  Hume,  "  to  which  dialogue  writing  is  peculiarly 
adapted,  and  where  it  is  preferable  to  the  direct  and 
simple  method  of  composition.  Any  point  of  doctrine 
which  is  so  obvious  that  it  scarcely  admit*  of  dispute,  but 
at  the  same  time  so  important  that  it  cannot  be  too 
often  inculcated,  seems  to  require  some  such  method  of 
handling  it ;  where  the  novelty  of  the  manner  may  com- 
pensate the  triteness  of  the  subject,  where  the  vivacity 
of  conversation  may  enforce  the  precept,  and  where  the 
variety  of  lights  preseuted  by  various  personages  and 
characters  may  appear  neither  tedious  nor  redundant. 
Any  question  of  philosophy,  on  the  other  hand,  which  is 
so  obscure  and  uncertatn  that  human  reason  can  reach 
no  fixed  determination  with  regard  to  it,  if  it  should  be 
treated  at  all,  seems  to  lead  us  naturally  into  the  style 
of  dialogue  and  conversation.  Reasonable  men  may  be 
allowed  to  differ  where  no  one  can  reasonably  be  po- 
sitive ;  opposite  sentiments,  even  without  any  decision, 
afford  an  agreeable  amusement ;  and  if  the  subject  be 
curious  and  interesting,  the  book  carries  us  in  a  manner 
into  company,  and  unites  the  two  greatest  and  purest 
pleasures  of  human  life,  study  and  society." 

The  dramatic  dialogue  diners  from  the  philosophical, 
inasmuch  as  its  subject  is  one  of  action.  The  whole  of 
modern  dramas  is  dialogue,  with  the  exception  of  occa- 
sional monologue  or  soliloquy.  (For  a  learned  account 
of  the  dialogue,  see  the  Encyclo.  des  Gens  du  Monde.) 

DIA'MKTEK.  (Gr.  hm,  through,  and  uurtn.  a  mea- 
sure.) A  straight  line  passing  through  the  centre  of  a 
geometrical  figure,  as  that  of  a  circle,  ellipse,  or  hyper- 
bola.  Many  figures  have  diameters,  though  they  have,  pro- 
perty speaking,  no  centres ,  in  this  case,  the  diameter  is  the 
straight  line  which  bisects  all  the  parallel  chords.  Some 
geometers  extend  this  definition,  and  apply  the  term  dia- 
meter to  the  curve  lines  which  pass  through  the  points  of 
bisection  of  all  the  parallel  chords  of  other  curves.  In 
this  sense  every  curve  has  a  diameter.  In  astronomy  the 
apparent  diameters  of  the  celestial  bodies 
by  the  number  of  seconds  in  the  angles  they  i 
the  eye.  The  apparent  diameter  (which  is  i 
the  micrometer),  compared  with  the  distance  of  the  body, 
given  its  real  diameter  ;  for  the  distance  of  the  sun  or  • 
planet  is  to  its  real  diameter,  as  radius  to  the  sine  of  the 
angle  subtended  by  the  apparent  diameter  of  the  body. 

Diameter. 

lower  part  of  the  shaft  of  a  column,  which  is 
divided  into  sixty  parts,  called  minutes,  and  form 
for  the  measurement  of  all  the  parts  of  an  order. 

DPAMOND.   ( A  corruption  of  adamant :  from  Gr. 
riv.,andj 

of  fracture.) 


the 


state  in  alluvial  soil.  The 
of  the  diamond  is  a  regular  octahedron,  ofwbich  there  are 
numerous  modifications.  Diamonds  are  found  or  all 
colours  :  those  which  are  colourless,  or  which  have  some 
very  decided  tint,  are  most  esteemed ;  the  latter,  how- 
ever, arc  rare.  Those  which  are  slightly  discoloured  are 
the  least  valuable.  The  diamond  is  the  hardest  known 
substance,  and  can  only  be  polished  by  its  own  dust  or 
powder.  The  art  of  splitting  or  cutting  and  polishing  this 
gem,  though  probably  of  remote  antiquity  in  Asia,  was 
first  Introduced  into  Europe  in  I4W>  by  Louis  Be.rgheraof 
Ilrnges.  who  accidentally  discovered  that  by  rubbing  two 
diamonds  together  their  surface*  might  be  abraded.  They 
are  cut  chiefly  into  two  forms,  rose  and  brilliant:  the  latter 
have  the  finest  effect,  but  require  the  sacrifice  of  a  larger 
portion  of  the  gem  :  so  that  the  weight  of  an  ordinary 
polished  diamond  often  does  not  exceed  half  that  of  the 
rough  gem.  The  largest  known  diamond  is  probably  that 
mentioned  by  Tavernler,  In  possession  of  the  great  imtgui : 
it  was  found  in  Golconda  in  1650;  is  of  the  size  of  half  a 
hen's  egg,  and  said  to  weigh  900  carats.  Among  the  crown 
jewels  of  Russia  is  a  magnificent  diamond,  weighing  I9ft 
carats  :  it  is  of  the  size  of  a  pigeon's  egg,  and  was  pur- 
loined from  a  brahminical  idol  by  a  French  soldier ;  it 
passed  through  several  hands,  and  was  ultimately  pur- 
chased by  the  Empress  Catherine  for  the  sum  of  !«),0tgtf. 
and  an  annuity  of  4000/.  Perhaps  the  most  perfect  and 
beautiful  diamond  hitherto  found  is  a  brilliant  brought 
from  India  by  a  gentleman  of  the  name  of  Pitt,  who  acid 
it  to  the  regent  Duke  of  Orleans  for  the  sum  of  100,000*'. 
It  weighs  about  136  carats,  or  bii  grains. 

That  the  diamond  is  combustible,  was  first  proved  by 
the  Florentine  academicians  in  IO>4.  who  found  that  when 
exposed  to  the  heat  of  the  sun  concentrated  in  the  focus 
of  a  large  lens,  It  burned  away  with  a  blue  lambent 
flame.  The  products  of  its  combustion  were  first  ex- 
ami  nod  by  Lavoisier  in  1772.  who  showed  that  when  it  was 
burned  In  air  or  oxygen  it  produced  carbonic  acid :  sub- 
sequent experiments  nave  shown  that  nothing  but  carbonic 
acid  is  thus  funned ;  and  hence  It  is  proved  that  the  dlazti 
is  charcoal  or  carbon  in  a  pure  and  crystalline  form. 


Digitized  by  Google 


DIANA. 

DIA'NA.  In  Mythology,  the  Latin  name  of  the  goddess 
known  to  the  Greek*  by  the  name  of  Artemis  ("Afrit**), 
the  daughter  of  Jupiter  and  Latona,  and  sitter  of  Apollo. 
She  was  the  virgin  goddess  of  the  chase,  and  also  presided 
over  health.  The  sudden  deaths  of  women  were  attributed 
to  her  darts,  as  those  of  men  were  to  the  arrows  of  Apollo. 
In  Later  time*  she  was  confounded  with  various  other 
jroddesse*.  as  Hecate.  Luclna,  Pro*erpina,  and  Luna.  In 
the  two  last  of  these  characters  she  was  said  to  appear 
to  the  nether  world  and  in  heaven  respectively,  while 
on  earth  she  assumed  the  character  of  Artemis;  whence 
•be  was  called  the  three-formed  goddess.  Her  power 
functions  in  these  characters  have  been  happily  ex* 
1  in  the  couplet  — 


-rally  represented  as  a  healthy  active  maiden 
Ln  a  huntress's  dress,  with  a  handsome  but  ungentle  ex* 
press  ion  of  countenance.  The  homage  rendered  to  Di- 
ana was  so  extensive  that  the  silversmith  who  remarked 
that  she  was  worshipped  hi  all  Asia  and  the  world,  can 
scarcely  be  accused  of  exaggeration.  A  catalogue  of 
the  various  places  where  temples  were  erected  In  her 
honour  would  comprise  every  city  of  note  In  the  ancient 
world.  Among  others  may  foe  mentioned  Kpheius,  Aby- 
dns,  Heracles,  Aulls,  Eretria,  Samo*.  Huhastut  in  Egypt, 
Detos  (whence  she  was  termed  Delia),  and  Mount 
Aventine  at  Rome.  But  of  all  her  temples,  that  at  Ephe- 
sus  was  the  most  celebrated.  It  was  erected  at  the  Joint 
expense  of  all  the  states  of  Asia ;  and  according  to  the  ac- 
counts of  ancient  authors,  it  must  have  surpassed  in  splen- 
all  tbe  structures  of  antiquity,  and  fully  deserved  to 
1  as  one  of  the  wonders  of  the  world.  A  small 
is,  or,  as  she  was  termed  by  her  vota- 
►  M  Great  Diana  of  the  Epbesians,"  which  was 
ly  supposed  to  hare  been  sent  from  heaven,  was 
enshrined  and  adorned  with  all  that  wealth  and 
ould  contribute.  The  fate  of  this  temple  is  well 
On  the  day  that  Alexander  the  Great  was  born, 
h  was  set  on  fire  by  Eratostratus  ( Vol.  Mm.  %.  14.).  from 

his  name  even  with  infamy 


4.O.. 


;  and  it  remained  in  full 
Ith  and  reputation  till  tbe  rear  260 
pletely  destroyed  during  an  invasion 


DIA'NA,  TREE  OF.  A  name  given  by  the  old  che- 
tnUts  to  the  crysUlliied  silver  which  is  separated  when 
mercury  is  put  Into  a  solution  of  nitrate  of  silver. 

DIA'NDROL  S.  (Gr.*.-,  double,  and  mr^.  a  man.) 
A  term  applied  to  any  plant  having  but  two  stamens. 

DIAPA'SON.  (Gr.»<«,  through,  and  *w,  all.)  In 
Mask*,  an  interval  used  by  must  authors  to  express  the 
octave  of  tbe  Greeks.  By  one  of  the  boldest  metaphors 
with  which  we  are  acquainted.  Dryden  has  beautifully 
availed  himself  of  this  expression  In  the  well-known 
stanza  of  his  first  Ode  to  St.  Cecilia's  Day :  — 


U  i 


This  ant-Waal  fVam*  t*gs 
From  htnuont  U>  li  nrrnoi < y 
Throujth  aJl'the  rom^«  of  ihc  n< 

tof  the 

DIAPE'NTE.  (Gr.Jsw, 
an  ancient  term  signifying  a  til 

DI'APER.    A  woven  linen  ornamented  with  patterns, 
and  used  for  towels  and  table  linen ;  it  sometimes  re- 
sembles an  inferior  kind  of  damask.    It  is  said  to  hare 
originally  manufactured  at  Ypres  in  Flanders ; 
the  term  d"  Ypres.  corrupted  into  diaper. 
DIA'PHANOUS.     (Gr.  and  #*»*•.  /  thine.) 

A  term  applied  to  bodies  which  permit  the  light  to  pass 
through  their  substances.  It  is  tbe  spionyme  of  trans- 
lucent. A  body  which  allows  the  forms  of  objects  to  be 
seen  through  it  is  transparent. 

DIAPHO'NICS.    (Gr  i*m,  and  sound  )  Tbe 

doctrine  of  refracted  sound.   See  s  . i  s  u. 

DIAPHORE'MS.  (Gr.  imo^tm,  J  carry  through.) 
A  perspiration  ;  hence  also  diaphoretic*,  medicines  which 
promote  perspiration. 

DI'APHRAGM.  (Gr.  Ji«,and««rrw,  I  divide.)  This 
term  Is  applied  to  the  straight  calcareous  plate  which 
divide*  the  cavity  of  certain  shells  into  two  parts  only ; 
its  more  common  signification  relates  to  tbe  muscular 
and  tendinous  partition  which  separates  the  chest  from 
the  abdomen  in  mammalia. 

DI'APHRAGMATl'TIS.  Inflammation  of  tbe  dia- 
phragm, or  of  its  peritonsral  coats.  Tbe  treatment  Is  the 
same  as  that  of  pleurisy  and  peritonitis. 

DIARRHGS'A.  (Or.  hmiptm.  I  jiate  through.)  A 
purring  or  looseness  of  tbe  bowels.  There  are  several 
varieties  of  diarrhcea,  depending  upon  different  causes, 
requiring  In  many^  I 


.  DIBRANCHIATES. 

remove  offending  and  irritating  matters  from  the  1 
by  means  of  aperients;  rhubarb,  from  its  astringent 
tendency.  Is  tbe  purgative  usually  employed ;  afterwards 
astringents  with  warm  aromatlcs,  and  the  occasional  ad- 
dition of  some  form  of  opium,  are  prescribed  and  con* 
tinned  till  the  Inordinate  laxity  of  the  bowels  is  quelled. 
YYhure  diarrhcea  is  connected,  as  it  often  is,  with  excess  of 
acidity  in  the  stomach,  magnesia,  chalk, 
alkalis  are  united  to  the  other  remedies. 

DIARTHRO'SIS.    (<ir.  articulation.) 
connection  of  bones. 

Dl'AR Y.  ( Lat.  dlarium,  literally  a  daily  allowance  ; 
from  dies,  a  day),  signifies  properly  a  note-book  or  re- 
gister of  daily  occurrences,  in  which  the  writer  has  a 
principal  share,  or  which  have  come  under  his  own  ob- 
servation, or  have  happened  in  his  own  time.  The  term 
diary  is  equivalent  to  the  French  Journal,  tbe  Italian 
diano  and  giurnalf,  and  the  German  Tagetmch. 

DIASCHI'SMA.  (Gr.ltmtx^u,!  cleave.)  In  Music* 
an  interval  consisting  of  two  commas. 

DI'ASPORB.  A  laminated  mineral,  composed  of  SO 
alumina,  IS  water,  3  oxide  of  Iron.  A  small  fragment  de- 
crepitates when  heated,  and  is  dispersed  in  numerous  frag- 
ments ;  hence  its  name,  from  tbe  Gr.  hmrwu(u,  I  scatter. 

Dl'ASTASE.  (Gr.  and  imu*.  I  set.)  A  peculiar 
substance  generated  during  tbe  germination  of  barley, 
wheat,  Ace,  which  tends  to  accelerate  the  formation  of 
sugar  during  the  fermentation  of  worts.  It  is  precipitated 
from  infusions  of  bruised  malt  by  alcohol.  It  Is  the  prin- 
ciple which  by  lu  reaction  on  starch  tends  to  develop  tufts- 
in the  processes  of  germination  and  malting. 

DI'ASTEM.  (Gr.  ImrrtMMn.)  In  Ancient  Music,  a 
simple  interval  as  distinguished  from  a  compound  one ; 
to  w  hich  latter  was  given  the  name  of  a  system. 

DIASTE'MA.   (Gr.)    In  Zoology,  the  vacant 
occurring  in  the  dental  scries  by  the  abaeo 
or  Laniaxy  teeth . 

DIA'STOLE.   (Gr.  W,  and  rrtiXu,  I  stretch.) 
dilatation  of  the  heart  and  arteries. 

DI'A  STYLE.  (Gr.  lim.  an  I  rmi~H, a  column.)  In  Ar- 
chitecture, that  mode  of  arranging  columns  in  which 
the  intercolumniation  or  space  between  tbe  columns  con* 
sists  of  three  diameters,  or  according  to  some  of  four  di- 
ameters. 

DIATR'SSARON.  (Gr.  lut,  and  rurrmf,  four.)  In 
Ancient  Music,  the  interval  of  a  fourth. 

Dl'ATHK'RMAL,  or  DI  AT  HE  It  MA  NOUS.  (Gr. 
htm,  and  SttuM,  warmth.)  A  term  applied  to  certain 
substances,  such  as  transparent  pieces  of  rock  salt,  Ac., 
which  suffer  radiant  heat  to  pass  through  them,  much  in 
the  same  way  as  transparent  or  diaphanous  bodies  allow 
of  the  passage  of  light. 

DIA'THRSIS.  (Gr.  lmr,$nsu,  /  dispose.)  A  par. 
ticular  state  of  constitution  predisposing  to  jWrtghj  dis- 


lA'iuisi.  (i»r.  *<«,  aim  r»»tv.  an  extension.)  in 
ent  Architecture,  tha.  angle  stones  of  a  wall,  which 
wrought  on  two  faces,  and  which,  from  stretching 
beyond  the  stones  above  and  below  them,  made  a  good 
bond  or  tye  to  the  work. 

DIATO'NIC.  (Gr.  and  rmst.atone.)  In  Music, 
a  term  denoting  the  natural  scale  of  music,  which  proceed* 
ing  by  degrees  includes  both  tones  and  semitones.  It 
Includes  the  intervals  formed  by  the  natural  notes,  as 
well  as  tho»e  produced  in  transposing  the  natural. 

DIAZENE'TIC.  (Gr.  isst^swyvfu..  / separate.)  In  the 
Ancient  Greek  Music,  a  term  applied  to  the  tone  disjoin- 
ing two  fourths,  one  on  each  side  of  it,  and  which  joined 
to  either  made  a  fifth. 

DI  AZO'MA.  (Gr.  it*,  through,  and  tmf*u,  a  cincture.) 
In  Ancient  Architecture,  the  landings  or  resting  places 
which  encircled  the  amphitheatre  at  different  heights,  like 
so  many  bands  or  cinctures  ;  whonce  the  name. 

DI'BBLE.  In  Agr.  and  Hort.,  a  cylindrical  piece  of 
wood  from  one  to  two  Inches  in  diameter,  and  from  1  ft. 
to  8  ft.  in  length,  having  a  cross  handle  at  one  end,  and 
brought  to  a  conical  point  at  the  other,  for  the  purpose 
of  making  holes  in  tbe  ground  to  receive  plants  or  seeds. 
Dibbles  which  are  used  for  planting  potatoes  or  beans 
are  commonly  from  two  to  two  and  a  half  feet  in  length, 
with  a  peg  inserted  near  the  ground  ln  order  that  the 
operator  may  press  it  in  with  his  foot. 

DIBO'THRIANS,  Dibothri.  (Or. It*,  twice,  fit^un, 
a  pit;  two-pitted.)  The  name  of  adivisien  of  tape-worms, 
including  those  BothriocephaUsns  which  have  not  more 
than  two  pits  or  fossa*  on  the  head. 
DIBRA'NCHIATES,  Dibranchiata.  (Gr.  «*#,  and 
gills ;  two-gillcd.)  The  name  of  the  order  of 
Gephalopods  which  Includes  those  with  two  gills,  and 
which  are  also  characterized  by  having  three  distinct 
hearts  ;  an  apparatus  for  secreting  and  emitting  an  inky 
fluid;  cephalic  arms,  never  exceeding  ten  in  number,  soliu, 
and  supporting  acetabular  ;  and  in  short  all  the  chief  cha- 
which  are  usually  ascribed  to  the  entire  class 
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DICASTERIUM. 

by  LatreUlo  to  an  order  of  the  class  Cirripedia,  compre- 
hending those  spocirs  which  are  similarly  characterized 
by  having  two  gills. 

DICASTE'HIUM.  (Gr.  *«««.  justice.)  In  Ancient 
Architecture,  the  name  of  a  tribunal  or  hall  of  justice  In 
Athens. 

DICE  COAL.   A  species  of  cos 
cubical  fragments 

DICERA'TES,  Dicer  at  a.  (Gr.  in.  double,  and 
torn  ;  tiro-homed. )  A  name  applied  by  De  Rlainv  Hie  to  a 
family  of  the  order  Paraeephalophora  Ptdybranehiata, 
comprehending  all  such  Gastropodous  Mollusks  as  hare 
two  tentaclus  on  the  head.  The  term  Dicer  as  was  pre- 
viously applied  by  Lamarck  to  a  fossil  genus  of  Hir.il ves. 

D!Cll6>TOMOUS.  Diehotomus.  (Gr.  hr^rfsst  )  Sig- 
nifies the  division  of  an  object  by  repeated  bifurcation,  so 
that  the  branches  are  always  in  pairs. 

DICHO'TOMY.  An  artificial  system.  In  which  natural 
objects  are  arranged  according  to  the  above  mode  of  di- 
vision. 

DI'CHROISM.   (Gr.ljr.  double.  and  x odour.) 

possessed 
ler  two  dis- 
according to  the  direction  in  which  light 
is  transmitted  through  tbem.  Thus  the  muriate  of  palla- 
dium appears  of  a  deep  red  colour  along  the  axis,  and  of 
a  vivid  green  when  viewed  in  a  transverse  direction.  Sir 


A  term  In  Optics,  used  to  designate  a  property 
by  several  crystallised  bodies  of  appearing  uud< 
tinet  colours  according  to  the  direction  in  w 


D.Urcwster  states  (Optics,  OA.  Cyclopedia)  that  In 
amining  this  class  of  phenomena, ' 
on  the  absorption  of  light,  being 


ray  to  the  axis  of  double  refraction, 
f  colour  lu  the  two  pencils  formed 


by  the  inclln- 

At  ion  of  tht? 
and  on  a 

by  doutde  n 

DICO'LOPHUS.  (Gr. 
crcsf.)  The  name  of  the  genui  of  wading  bird*  (Gralla- 
tores),  including  the  eariama,  which  is  characterised  by 
a  tuft  of  feather*  projecting  from  the  crown  of  the  head 


DICOTYLE'DONS.  (Gr.  he. double,  and  .onA***.. 
a  seed-leaf. )  One  of  the  primary  classes  of  the  vegetable 
world,  consisting  of  all  those  plants  that  have  their  embryo 
furnished  with  two  cotyledons,  or  with  a  greater  number 
arranged  on  the  same  plane.  These  plant*  are  also  called 
Exogens. 

DICT.VTOR.  In  Ancient  History,  a  Roman  magis- 
trate appointed  on  special  occasions  to  supersede  the 
consuls.  The  first  dictator  was  elected  some  years  after 
the  expulsion  of  the  king*,  on  the  occasion  of  a  war 
with  the  Latins,  while  a  dangerous  sedition  was  feared  at 
home  ;  but  the  period  is  very  uncertain.  Dictators  were 
appointed  also  for  mere  ceremonial  objects,  as  for  holding 
comitia.  Rut  the  purposes  Tor  which  the  dictator  was  ap- 
pointed differed  so  materially  at  different  times,  and  the 
opinions  of  latex  historian*  respecting  the  extent  of  his 
authority  are  so  conflicting  and  unsatisfactory,  that 
more  obscurity  still  exists  upon  this  subject  than  almost 
any  other  within  the  compass  of  Roman  antiquities.  Ac- 
cording to  Nlebuhr.  the  object  aimed  at  in  the  Institu- 
tion of  the  dictatorship  was  to  evade  the  Valerian  laws, 
aad  to  re-establish  the  unlimited  authority  of  the  patri- 
cians over  the  plelxdans  ;  for  the  appeal  to  the  com- 
monalty granted  by  these  laws  was  from  the  sentence  of 
the  consuls,  and  not  from  that  of  this  new  magistrate. 
But  this  unlimited  power  did  not  extend  over  the  patri- 
cians. The  form  of  their  election  was  precisely  similar  to 
that  of  the  kings,  who  were  appointed  by  the  senate,  while 
their  authority  was  confirmed  by  a  decree  of  the  curies. 
Originally  the  dictator  continued  in  office  only  six  months; 
but  at  a  later  period  this  salutary  rule  was  neglected.  Syl- 
la  and  Julius  Csesar,  the  la«t  dictators,  were  nominated 
perpetual  dictators  :  the  former  in  the  year  HI  b.  c,  the 
latter  after  the  battle  of  Pbarsaila.  The  title  was  sub- 
sequently offered  to  Augustus  by  the  people,  but  declined; 
and  it  was  never  afterwards  assumed  by  the  Roman  em- 
perors. An  officer  called  magister  equitum,  appointed 
sometimes  by  the  dictator,  sometimes  by  the  senate,  and 
sometimes  by  the  people,  was  always  in 
the  dictator.  (See  Siebuhr's , 
timber's  Encs/clo.) 

DICTIONARY  (Mod-  Lot.  dlctinnaHum),  either  sig- 
nifies a  collection  of  words  in  one  or  more ' 
their  peculiar  significations,  arranged  in 
der ;  or  it  may  be  applied  in  a  more  extended  sense  to 
any  work  which  professes  to  communicate  information 
on  an  entire  subject,  or  an  entire  branch  of  a  subject, 
under  words  or  beads  digested  in  order  of  the  ' 


dictionaries  may  be  said  to  be  of  two  sorts,  — or 
and  of  /acts  or  things ;  in  the  former  aeuse  the 
ietionary  being  equivalent  to  lexicon,  in  the  latter 


of  words.  —  The 
of  this  species  of 
all  the  t 
Christian 


DICTIONARY. 

men,  in  the  view  of  elucidating  the  Greek  and  Roman 
authors,  and  of  facilitating  the  Investigations  of  others, 
undertook  the  task  of  compiling  dictionaries.  Under  the 
head  Lsxicon  will  be  found  a  succinct  notice  of  the  chief 
performances  In  this  department  of  literature ;  and  we 
shall  here  restrict  ourselves  to  the  remark,  that  the  his- 
tory of  ancient,  and,  with  a  few  modifications,  of  modern 
lexicography,  presents  the  singular  phenomenon,  that  it 
is  only  when  the  language  of  a  country  is  on  the  decline, 
or  at  all  events  has  attained  such  a  degree  of  perfection 
as  to  be  apparently  unsusceptible  of  further  improvement, 
that  dictionaries  begin  to  be  compiled.  "  No  one,"  says 
an  able  writer, "  thinks  of  writing  a  dictionary  till  the  lan- 
guage he  intends  to  illustrate  has  become  a  stud/  ;  *'  and 
this  Is  seldom  the  case  till  the  age  of  its  purity  and  vigour 
has  gone  by,  till  the  phraseology  of  its  original  authors 
has  become  in  some  degree  obsolete,  and  the  caprice  or 
Ignorance  of  later  writers  has  diversified  or  corrupted  the 
significations  of  words.  In  modern  times  the  honour  of 
possessing  the  best  dictionaries  belongs  to  Italy,  France, 
and  England .  These  arc  th e  Vocahulario  degli  Aeadetnici 
delta  Cruse  a.  extended  in  the  latest  editions  to  6  vols,  fol  ; 
the  Dictionmaire  de  r  Academic  Franchise,  2  rob.  4 to., 
to  which  a  supplementary  volume  has  been  recently 
added;  and  Johnson's  Dictionary,  2  vols.  fol.  1755;  — 
works  unrivalled  In  plan  and  execution,  and  which,  not- 
withstanding the  cavillings  of  certain  philologists,  will 
long  remain  standards  in  their  respective  languages. 
The  Spaniards  also  posses*  a  dictionary-  of  considerable 
reputation,  entitled  Diccionario  de  la  Lcngua  Castellana, 
por  la  Heal  Acidemia  Etpamda,  6  vols.  fol. 
17*5;  but  the  Germans,  perhaps  from  the  cause  above 

verted  to.  that  the  resources  of  their 
as  is  universally  admitted,  not  yet  been  i 
loped,  do  not  possess  any  dictionary  of  t 
thority. 

Dictionaries  of  facts  or  things  are  of  two  species  ;  being 
either  devoted  to  separate  or  single  branches  of  science, 
art,  or  literature,  or  embracing  the  whole  circle  of  the 
arts  and  science*.  Of  the  former,  the  Historical  and 
Critical  Dictionary  of  Bayle,  and  the  Dictionnaire  de 
la  Bible,  by  l)om  Calmet,  may  serve  as  specimens  ; 
and  of  the  latter,  the  Encyclopedic  Francaise,  and  the 
Encyclopaedia  Britannica.  That  the  idea  of  compris- 
ing all  the  sciences  iu  a  single  work  was  not  unknow  n 
in  antiquity  is  evident  from  the  expression  tyuvmkits 
wmiun,  which  was  used  to  signify  such  a  course  of  In- 
struction as  should  embrace  an  the  sciences.  The  ear- 
liest a|>proximatlon  to  this  species  of  literature  la  to  be 
found  in  tbe  work  of  Varro,  Herunt  Hum.  et  Divin.  An- 
tiquitates,  of  which  nothing  remains  but  the  title ;  and  hi 
tbe  Histiiria  Xaturalis  of  I'liny,  wbo  has  embodied  in 
that  work  all  the  results  of  his  multifarious  studies  and 
vast  erudition.  But  the  term  EneycLtpstdia  Is  »aid  to 
have  been  first  applied  to  works  or  this  description  by 
some  of  the  Arabian  writers  of  tbe  middle  ages,  and  par- 
ticularly by  Alfarabius,  whose  general  treatise  on  tbe 
sciences  is  still  preserved  under  this  designation.  To- 
wards the  close  of  the  16th  and  the  commencement  of  the 
17th  centuries,  there  appeared  in  Europe  several  similar 
treatises  with  the  same  title,  of  which  the  most  cele- 
brated was  that  of  Alstediui,  In  2  vols.  fol. ;  but  none  of 
these  productions  can  be  properly  termed  dictionaries  or 
encyclopaedias,  being  merely  collections  of  treatises  re- 
sembling rather  such  works  as  Kelt's  Elements  of  General 
Knowledge,  Ac,  than  corresponding  to  the  modern  notion 
of  an  encyclopaedia.  The  strongest  resemblance  to  the 
works  in  question  is  presented  by  the  Lexicon  Universale. 
Historicum  Sacrum  ct  Prqfanum  of  Hofmann,  1677,  in 
2  vols,  fol.,  and  followed  in  1683  by  a  supplement  of  equal 
extent ;  the  form  of  which,  at  least,  has  served  for  a  model 
to  nearly  all  succeeding  dictionaries  or  encyclopedias. 
( Penny  Cue.)  It  might  perhaps  be  preposterous  to  assert 
that  llofmann  borrowed  the  notion  or  his  Leeicou  from 
Bacon's  theory  of  the  EHctfflvfsrdian  Tree,  as  set  forth  in 
the  Sortim  Organon  <  Levden.  1650) ;  but.  as  M.Gulsot 
has  observed,  there  can  be  little  doubt  that  the  great  abun- 
dance of  dictionaries  and  encyclopedias  which  the  whole 
of  Europe  has  since  witneued  is  in  some  degree  owing  to 
that  eminent  philosopher's 
tonne's  of  human  knowledge. 

The  subjoined  list  contains  a  selection  of  the 
valuable  productions  'n  this  department  of 
which  have  appeared  since  that  time, 
"  date  of  their  publl< 

Great  Britain. 

,  or  Universal  I 
2  vols.  fol. ;  the  first  . 
I  in  1710.    A  supplementary  vol.  was 

added. 

i  Cyclopedia.  2  vols.  fol.  172*.  Tills  work 
i  extended  in  a  7th  edit,  to  4  vols.  fol.  177*-M&.  bv 
Dr.  Rees,  who  afterwards  re-edited  the  work  in  45 
vols.  4to .   ( Sec  infrd . ) 
8.  An  Univ.  History  of  Arts  and  Sciences,  Ac.,  by  Dr. 
De  Coetlogon.  2  vols.  fol.  1745. 
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4.  Barrow's  New  and  Universal  Dictionary  of  Arte  and 

Science*.  1  toI.  fol.  17«r>l  :  with  a  supoi.  vol.  1 T - > « 
4.  A  New  and  Complete  Diet,  of  Art*  and  Science*, 
a  Society  of  Geritk-mcu  (commonly  called  Uweo'i 
from  the  name  of  the  publisher),  4  toU. 


by  a  Society 
Dictionary. 
8vo.  1754. 


6.  The  Compile  Diet,  of  Arts  and  Sciences.  3  rols.  fol. 
1766,  by  the  Rev.  Ben.  Croker,  Dr.  Thos.  William., 
and  Sam.  Clark, 

7.  Encyclopaedia  Britannica.  3  rols.  4to.  1771.  The 
fifUi  edition  of  this  work,  completed  in  IHU,  was  ox- 
tended  to  'JO  vols. ;  and  a  supplement  In  6  vols.,  un- 
der the  editorship  of  Mr.  Napier,  added  In  1824.  A 
seventh  edition  of  this  work,  in  which  the  supplement 

th^u^ed^ 


9.  The 

10.  British* 

11.  Eru-yc 


Encydopsrdla,  10  vols.  4to.  1795-1803. 
tdia,  commonly  known  by  the  name  of 
1-19.  45  vols.  4to. 
,6  vols.  8vo.  1807-9. 

,34vols.  4to.  1810  39,  bj 


in.  Encyclop.  18vols.4to.  1H10-30. 
.or  New  Diet,  of  Arts  and  Sciences.  13 
.  Kvo.  1813-16.   By  Mason  Good,  Gregory,  and 
jrorth. 

14.  Burrowe's  Modem  Encyclopedia,  10  vols.  4to.  1816. 

15.  Encyclopsedia  Edincniis,  6  vols.4to.  1816. 

16.  Kncyclopicdia  Perthcnsis,  23  vols.  roy.  8to.;  coro- 
ple4ed  in  1816. 

17.  Kncyclopssdia  Mctropolltana,  1818.  Not  yet  com- 
pleted. 

18.  Oxford  Encyclopaedia,  6  vols.  4to.  1*28  ;  to  which  a 
supplement  in  1  vol.  was  added  in  1881. 

Yi.  The  London  Knrvclopardla,  21  vols.Hvo.  1826. 

3D.  Partington's  British  Cyclopedia,  10  vols.  8vo.  1833-36. 

XI.  Penny  Cyclopaedia,  large  8vo.  1833,  how  in  course 


5.  Allgemclno  Encyclopedic  der  Wlssentcbaften  uud 
Kiinste,  von  Ersch  und Gruber.  1818,  Ac.  I.eipsig.it'i 
vols.  4to.  of  this  work  hs»c  already  appeared.  It  is  di- 
vided into  sections,  ofeacb, of  which  A,  H,  and  O  are 
the  commencement. 

&  Gchler's  PhysicalUches  Worterbuch.  neu  bearbeltct 
von  Brand.  *,  Gmelln,  Horner,  Muncke,  Pfaff. 


-40.   Ax  the  title  implies.  It  is  con- 


1H25-40 

to' 

but  its  great 
this  catalogue. 

7.  Haus-Lexicoo,  or  Vollstandiges 
tiscber  Lebens-kentnisse  fur  alle  a 
Leipsig,  IH35-37. 

8.  Damon  Conversations  Lexicon,  10 


Italy. 

I.  Dislonario  Sclentifico  ex  L'uriosa,  Sacra, 
G.  P.  Pinati.  10  vob.  fol.  Venice,  1746-51 
S.  Encyclopedia  ItaUana.  Naples.  1788. 


Grosser. 

1.  Dictionnaire  Unlversel  Francois  et  Latin,  known  bv 
the  name  Dictionnaire  de  Trcvoux,  1704.  3  vols.  fol. 
The  fifth  and  last  edition,  Paris,  1771,  was  augmeuted 
to  8  vols.  foU 

2.  V. :u ) clopedie,  ouDictionnalrc  raisnnnec des  Sciences, 
des  Arts,  et  des  Metiers,  par  Diderot  et  d'Alembert,  [ 
3-%  vols.  fol.  1751-80.  The  original  scries  consisted  | 
of  2>  vols.,  of  which  11  were  plates.  A  supplement  of 
5  vols,  was  afterwards  added,  one  of  which  consisted 
of  plates  ;  besides  a  "  Table  Analytiquo  "  of  the  whole 
work,  complied  by  M.Monchon.  Id  2  vols.  A  variety  of 
encyrloiMtidiat  of  more  or  less  reputation  was  pub- 
lished in  France  immediately  after  the  "Encyclopedic" 
of  Diderot  and  D'Alembert ;  but  es  they  are  all,  to 
a  greater  or  less  extent,  mere  abridgments  of,  or 
compilations  from,  this  great  work,  we  do  not  think 
them  worthy  of  notice  to* this  catalogue. 

3.  Encyclopedic,  ou  Dictionnaire  Unlversel  raisonnce 
des  Connaisaances  humainea,  parlc  Professeur  dc  Fc- 
Uci.  Yverduo,  1770-75.  43  vols.  4to. ;  besides  a  suu. 
of  6  vols.  4 to. 

4.  EncyclopWieM6thodique.&T.,  1782,  1832.  201  vols, 
hiding  47  vols,  of  plates.    In  this  work  every 

is  treated  of  in  a  separate  volume  or 
i  of  volumes;  so  that  it 


.1823,  Ac. 
Societc  des  Dames. 

8.  Dictionnaire  de  la  Conversation  et  de  la  Lecture. 
Paris,  1834-9.  52  vols.  8vo.  or  104  Urraisons. 

9.  Encyclopedic  des  Gens  du  Monde.  Paris,  1*33.  Ac.  Of 
this  valuable  ami  popular  work  30  parts  or  15  vols.  8vo. 
have  already  appeared,  bringing  it  down  to  letter  I* 

Germany. 

I.  Griiase  vollstandige  Universal  Lexicon,  von  Zedler, 
1732-AO,  64  vols.  8vo.  ;  with  a  sup.  Another  edition 
was  published  1751-54  In 4  vol*,  fol.  Halle  and  Leipsig. 

3,  Deutsche  Encyclopedic,  Ac,  1778-1804,  by  Koester 
and  Ko»»s.  Of  this  work  23  vols.  4 to.  appeared,  bring- 
ing it  down  to  letter  K 

3.  Economische  Encyclopedie,  by  Krunitz,  Flocrke,  arid 
Korte,  1774.  1838.   148  vols.  8vo.  Berlin. 

4.  Conversations  Lexicon,  1706-1809.  6  vols.  8vo. :  be- 
side* a  sup.  of  2  vols.  The  6th  edition  was  completed 
at  Leipsig.  1824,  In  10  vols.,  with  2  of  a  sup. ;  since 
that  time  there  have  appeared  several  editions  of  this 
work  materially  augmented.  AnEngMidi  translation  of 
it,  with  the  addition  of  much  valuable  Information, 
was  completed  at  Philadelphia.  In  13  vols.  8vo.  1  820-33, 
under  the  superintendence  of  Dr.  Liebner  ;  and  a  re- 
publication of  this  American  work,  with  considerable 
improvements, ' 
gow,  in  6  vols. 


But  another  branch  of  the  same  cocyclotwedian  tree, 
which,  as  already  remarked,  yielded  such  brilliant  fruiu 
Id  the  hands  of  Ducange,  Hayle,  and  Calroet,  has  taken 
deep  root  in  Europe,  and  more  especially  in  this  coun- 
try, and  has  greatly  contributed  to  the  diffusion  of  know- 
ledge ;  vis.  the  compilation  of  dictionaries  appropriat- 
ed to  separate  branches  of  literature,  science,  or  ait.  A 
mere  catalogue  of  these  would  swell  Oils  notice  to  a 
•lie  wholly  incompatible  with  our  limits,  as  there  ia 
scarcely  a  department  of  human  knowledge  in  which 
works  of  this  class  have  not  been  published  within  the 
but  fiftv  years.  It  is  not  our  Intention  to  enter  upon  a 
discussion  of  the  positive  or  comparative  merits  uf  the 
works  referred  to,  though  there  exist  perhaps  few  more 
fertile  fields  for  criticism  ;  but,  if  we  take  into  consider- 
ation the  extreme  difficulty  of  compiling  a  good  dictionary, 
and  the  acquirements  essential  to  the  Individual  who  un- 
dertakes it,  we  shall  not  be  surprised  if  hut  a  few  only  of  the 
vast  number  of  dictionaries  with  which  the  literature  o< 
this  and  other  countries  is  inundated  be  respectably  ex- 
ecuted. It  may  be  true  that  the  qualities  of  brevity, 
precision,  and  distinctness,  without  which  no  work  of  this 
class  is  oven  tolerable,  do  not  belong  to  the  highest  order 
of  intellect  ;  though  they  are,  perhaps,  quite  as  rarely  to 
be  met  with  as  Its  more,  showy  attributes  ;  but  It  is  easy 
to  see  that  to  give  Interest  to  a  work  of  this  nature,  ana 
to  present  the  reader  with  satisfactory  information  In  a 
perspicuous  and  compendious  form,  a  more  than  ordinary 
share  of  ability  Is  fnilispcnsable.  Montesquieu  said  of 
Tacitus  that  lie  abridged  all.  because  he  knew  all.  But 
though  a  thorough  knowledge  of  the  subject  be  Indis- 
pensable, that  is  not  enough  to  enable  an  individual  to 
make  a  good  dictionary.  He  must  be  able  to  spUt  it  Into 
its  elemenU ;  to  treat  each  part  as  if  it  were  separate  and 
independent,  and  the  reader  wished  to  study  it  only ;  and 
at  the  same  time  to  preserve  all  the  parts  in  due  subor- 
dination to  each  otlier.  and  to  the  plan  of  the  work.  The 
judgment,  tact,  and  variety  of  research  and  learning,  to  say 
nothing  of  the  labour,  necessary  to  give  permanent  in- 
terest and  real  value  to  a  work  of  this  sort  in  any  of  th* 
great  departments  of  human  knowledge,  may  b 


dictionaries 
mostly  compiled  at 
with  but  little  unity  of  plan  or  execution.  still,  if  they  be 
toUrablu  accurate  and  precis* ,  they  caunot  fall  to  be  of 
great  utility.  We  afV  aware.  Indeed,  that  this  position 
has  been  denied ;  and  that  it  has  been  contended  that  thu 

Soeral  prevalence  of  dictionaries  has  exercised  a  baneful 
lluence  upon  the  literature  of  the  age.  Inasmuch  as.  by 
making  people  satisfied  with  the  information  which  they 
contain,  they  tend  to  generate  a  taste  for  superficial 
learning,  ami  thus,  by  discouraging  all  reference  to  more 
elaborate  treatises,  strike  at  the  root  of  original  thought 
and  profound  erudition.  Those,  however,  who  adopt 
this  line  of  argument,  quite  overlook  the  main  objects 
which  dictionaries  are  calculated  to  serve.  Such  argu- 
ments would  have  some  weight  had  it  been  ever  contem- 
plated that  the  mathematician  should  study  mathematics, 
the  philosopher  philosophy,  the  divUie  theology,  or  any 
professional  man  the  subjects  that  form  the  basis  of  his 
profession,  In  a  dictionary  only.  But  this  is  by  no  means 
the  case.  The  grand  object  aimed  at  hi  such  works,  Is  to 
place  within  the  reach  of  persons  engaged  in  the  business 
of  active  life  a  mass  of  well -digested,  accurate,  and  rea- 
dily accessible  injormation^upoii  subjects  not  connected 
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i  pursuits,  such  as  it  might  be 
exceedingly  dltHcu.lt  for  them  to  procure  elsewhere ; 
while  even  to  the  learned,  or  to  those  who  have  accesa 
and  leisure  to  refer  to  more  extensive  depositories  of 
human  knowledge,  they  serve  as  convenient  manuals  or 
reference  books.  But  upon  this  subject  we  cannot  do 
better  than  transfer  to  our  columns  an  eloquent  passage 
from  the  elaborate  paper  of  M .  Guizot  on  encyehpa-dias 
(  Paris,  1 986),  to  which  we  beg  to  refer  the  reader  for  a  clear 
and  learned  exposition  of  the  merits  of  this  species  of 
literature.  "  Parleral-je  enfin  de  leur  utilite  commune 
et  pratique,  do  1'abondante  instruction,  de*  innombrables 
enseignemens  qu'elles  fouroijsmt,  et  qui  s'appliquent 
a  tant  de  circonstances,  a  tant  de  besoins  de  la  vie  ?  Dans 
les  grandes  villes,  au  milieu  de  toutes  les  facilites,  de 
toutes  les  rlchesses  de  la  society  humaine,  on  oublie  trop 
qu'une  multitude  de  families  independantes,  aiseea,  dont 
le  travail  n'absorbe  point  le  temps  ni  let  facultcs,  vi  vent 
dans  une  situation  toute  differente.  celles-ci  A  la  camp  ague, 
celles-lk  dans  de  petitcs  villes,  Cloignees  de  toutes  ces 
ressource*  de  la  science  et  de  1'industrie  qui  »c  pre*  sent 
autour  de  nous.  C'est  U  qu'ou  appreud  a  connaltre  le 
prlx  de  cette  science  domestlque  qui  so  transporte  en 
quelqucs  volumes  dans  la  solitude  la  plus  profonde.  Sans 
uoutcelle  est  incomplete  et  (autivc ;  on  te  trompe  souvent 
dans  ("application  qu'on  en  fait ;  mais,  a  tout  prendre, 
elle  eclalre  et  dirige  plus  souveut  encore ;  elle  diminue 
les  embarras,  les  ennuis  de  I'lsolcment ;  elle  rassure  les 
imaginations  ;  elle  ctabllt  entin,  entre  dos  milliers  d'in- 
dividus  disperses  et  les  grands  foyers  de  la  science,  une 
sorte  de  lien  intellect uel  dont  1'importance  et  lea  effcta  se 
lataseut  difticileinent  apprecier."  Such,  then,  being  the 
purposes  contemplated  by  works  of  this  class,  and  such 
the  acknowledged  benetits  that  accrue  from  them,  so  far 
from  the  number  and  variety  of  works  which  have  been 
published  in  the  course  of  the  last  and  present  century 
under  the  title  of  dictionaries  and  encyclopaedias,  occa- 
sioning any  surprise,  we  are  almost  warranted  in  antici- 
pating that,  owing  to  the  gradual  progress  of  human 
.knowledge,  the  progressive  augmentations  to  the  stock 
of  polite  literature,  and  the  number  and  rapidity  of  the 
inventions  and  discoveries  which  are  constantly  enriching 
the  arts  and  sciences,  this  species  of  publication  will  con- 
tinue to  increase,  and  that,  in  a  word,  the  literature  of 
every  country  will  gradually  assume  more  and  more  of 
the  dictionary  form. 
DI'CTUM.  (Lat.  something  said.)  A  word  used  in 


common 

a  Judge. 


to  signify  the 


Dl'l'TYOTHE'TON.  (Gr.Wvsv.a  Ma, 
place.)  In  Ancient  Architecture,  masonr; 
courses  like  the  meshes  of  a  net.   Also  open 


of 


'  in 
k 


the  schools, 
in  verse  or 


for  admitting  light  and  air 
DID.VC  TIG  (Gr.fcW»w.  I  teach).  In 
lea  of  writing,  whether 
is  to  teach  or  explain  the  rules  or 
i  of  any  art  or  science.  Thus  to  this  class  of  li- 
tho  writings  of  Aristotle  on 

ulastic  phraseology,  and  ap- 
to  all  poetical  writings  de- 
voted to  the  communication  of  instruction  on  a  particular 
subject,  or  of  a  reflective  or  ethical  character,  thence 
called  didactic  poetry.  Were  this  the  place  for  such  In- 
vestigations, It  might  be  easily  shown  that  the  didactic 
must  have  been  among  the  first  species  of  poetical  compo- 
sition ;  and  that  the  writings  of  the  earliest  poets  of  whom 
profane  history  makes  mention,  such  as  Orpheus  and 
Linus,  might  with  propriety  be  classed  under  this  cate- 
gory. But  be  this  as  It  may,  this  species  of  poetry  has 
been  In  use  from  a  very  remote  period,  and  there  is 
scarcely  any  nation  in  which  it  nas  not  taken  root. 
Among  the  most  celebrated  poems  of  this  speciu*  may  be 
reckoued  in  ancient  times  that  of  Lucretius,  De  Rcrum 
Satura,  in  which  the  Epicurean  system  of  philosophy  is 
explained  ;  Virgil's  Georgia,  which  has  almost  always 
served  as  a  model  to  the  didactic  poets  of  succeeding  age*  ; 
and  Horace's  Art  of  Poetry  .  and  in  more  recent  times, 
Pope's  Essay  t  on  Criticum  and  Man  Du  Fresnoy's 
Art  of  fainting  (see  Mason's  translation  In  the  Li- 
terary Works  of  Sir  J.  Reynolds) ;  Vlda  and  Boilcau's 
Art  of  Poetry  ;  Akenside  s  Pleasures  of  the  Imagina- 
tion :  Armstrong's  Art  qf  Preserving  Health;  Somer- 
villc  a  Ckace  ;  Dyer's  Fleece :  Young's  Universal  Passion, 
Ac.  The  reader  will  And  In  Blair's  Lectures,  vol.  Hi.,  a 
lull  exposition  of  the  nature  and  characteristics  of  this 
species  of  poetry,  and  a  critical  notice  of  the  most  famed 
didactic  poems  of  all  ages  and  countries. 

DIDA'CTYLE.  ( Or  J,,,,  double,  and  immrvkst.  the  fin- 

ftr;  tiro-fingered,  or  two-toed.)  This  epithet  Is  applied 
o  various  animals,  as  to  the  ruminants  among  quadrupeds 
(by  Klein) ,  to  the  ostrich  among  birds;  to  tne  amphi- 
uma,  an  amphibious  reptile  with  two  ligits  on  each  ex- 
tremity ;  ana  to  certain  insects,  as  "' 


subject 


lulus  And  lirullutaiua 
'DIDASCA'LIA.  (Gr.)'A 


DID  US. 

Greek  writers  of  antiquity,  and  till  within  the  last  cen- 
tury among  almost  all  the  nations  of  modern  Europe, 
applied  to  the  representation  of  dramatic  pieces,  or  to  cri- 
tical notices  of  the  stage,  and  of  every  thing  appertaining 
thereto.  The  only  paper  with  this  desijmat  ion.  now  in 
existence  is,  as  far  as  we  know,  that  published  at  Frank- 
fort, which  enjoys  a  large  circulation. 

DI'DORON  (Gr.  hlstn.)  In  Ancient  Architecture, 
a  brick  whose  length  was  one  foot,  and  its  breadth  one 
half  Its  length. 

DIDE'LPHYS.  (Gr.  double,  and  iik$v<,  tromb.)  A 
generic  name  originally  applied  to  the  opossum,  and  all 
other  quadrupeds  which  like  it  have  a  duplicature  of  the 
Integument  of  the  abdomen  forming  a  pouch,  in  which 
the  prematurely  born  young  are  received,  protected,  and 
nourished,  as  in  a  second  womb,  until  their  growth  is  ad- 
vanced to  a  stage  corresponding  to  that  of  the  new-born 
young  in  the  ordinary  mammalia.  In  modem  systems 
the  term  is,  singularly  enough,  restricted  to  that  group 
of  Marsupials  in  which  there  arc  certain  species  defi- 
cient in  the  abdominal  pouch.  The  genus  Didelphys, 
or  true  opossums,  are  characterized  by  the  following 
dental  formula  —  incitores  canliu  |,  molaree  spurii 
%  molares  verlf,  =  50;  and  by  having  the  hinder  foot 
provided  with  a  thumb ,  and  a  prehensile  tall. 

DI'DUS.  The  generic  name  for  the  dodo  or  dronte. 
Birds  of  this  kind  were  discovered  by  the  Portuguese  in 
1499  on  the  Island  now  called  Mauritius,  where  they  were 
afterwards  observed  by  the  Dutch  in  1398,  and  in  the  early 
part  of  the  following  century.  Original  figures  of  the 
bird  are  given  in  De  Bry  ( Quhtta  pars  Indue  Oricntalxs, 
$c,  unci.) ;  by  Cluslus,  in  his  Exotica,  160A  ;  by  Herbert, 
in  his  Travels,  1634;  by  Bontiua  (Piso's  edition,  1658); 
and  by  {tavery.  In  his  celebrated  picture  of  *'  Orpheus 
charming  the  Beasts,"  now  In  the  museum  at  the  Hague. 
The  last  figure  is  the  best ;  It  was  painted,  as  were  the 
other  figures  of  exotic  tpeclea  In  the  same  picture,  from 
studies  of  the  living  animal*  preserved  at  that  time  in 
the  celebrated  menagerie  of  Prince  Maurice  of  Nassau. 
It  is  highly  probable  that  the  same  dodo  was  the 
of  the  painting  of  which  the  one  now  in  th 
seum  is  a  copy. 

Besides  this  pictorial  evidence  there  exist  a  head  and  a 
foot  of  the  dodo  in  the  Ashmolean  Museum  at  Oxford, 
and  a  foot  of  the  dodo  In  the  British  Museum  The 
following  Is  Willoughby's  translation  of  the  original  de- 
scription of  this  extinct  bird  by  Cluslus:  —  "  The  dodo 
is  called  by  Cluslus  Hallux  gaitinaceus  peregrin  us.  by 
Niercmbcrg  Cygnus  cueuUatus,  by  Bontius  Dronte.  This 
exotic  bird,  found  by  the  Hollanders  In  the  island 
called  by  the  Portuguese  Cygiueo  or  ( 'erne,  that  Is  the 
Swan  Island,  and  Mauritius  Island  by  the  low  Dutch, 
of  thirty  miles  compass,  famous  especially  for  black  ebonv, 
did  not  exceed  a  swan  in  bigness ;  but  was  of  a  far  different 
shape,  for  its  head  was  great,  covered  as  It  were  with  a 
certain  membrane  resembling  a  hood ;  besides,  Its  bill 
was  not  flat  and  broad,  but  thick  and  long,  of  a  yellowish 
colour  next  the  head,  the  point  being  black.  The  upper 
chap  was  hooked ;  the  nether  hail  a  bluish  spot  in  the 
middle,  between  the  yellow  and  black  part.  They  re- 
■  with  thin  and  short  feathers,  and 
hath  only  four  or  five  long 
r  part  of  the  body  is  very 
fat  and  fleshy,  wherein  for  the  tail  were  four  or  five 
small  curled  feathers,  twirled  up  together,  of  an  ash 
colour.  Its  legs  are  thick  rather  than  long,  whose  upper 
part,  as  far  as  the  knee,  Is  covered  with  black  feathers; 
the  lower  part,  together  with  the  feet,  of  a  yellowish 
colour  ;  its  feet  divided  Into  four  toes,  three  (and  those 
the  longer)  standing  forward,  the  fourth  and  ahortest 
backward,  all  furnished  with  black  claws.  After  I  had 
composed  and  writ  down  the  history  of  this  bird,  with  as 
much  diligence  and  faithfulness  as  I  could,  I  happened  to 
see  in  the  house  of  Peter  Pauwius,  primary  professor  of 
physic  In  the  university  of  Leyd  t>,  a  leg  thereof  cut  off 
at  the  knee,  lately  brought  over  out  of  Mauritius  his  Island. 
It  was  not  very  long  from  the  knee  to  the  bending  of 
the  foot,  being  but  little  more  than  four  inches,  but  of  a 
great  thickneas  ;  so  that  it  was  almost  four  Inches  in  com- 
pass, and  covered  with  thick  set  scales ;  on  the  upper  side 
broader,  and  of  a  yellowish  colour ;  on  the  under  (or  bark 
side  of  the  leg)  lesser  and  dusky.  The  upper  side  of  the 
toes  was  also  covered  With  broad  scales,  the  under  side 
wholly  callous.  The  toes  were  short  for  so  thick  a  leg ; 
for  the  length  of  the  greatest  or  middlemost  toe  to  the 
nail  did  not  much  exceed  two  Inches,  that  of  the  other 
toe  next  to  it  scarce  came  up  to  two  Inches ;  the  back 
toe  fell  something  short  of  an  inch  and  a  half ;  but  the 
claws  of  all  were  thick,  hard.  Mack,  less  than  an  inch  long ; 
but  that  of  the  back  toe  longer  than  the  rest,  exceeding 
an  inch.  The  mariners  in  their  dialect  give  this  bird  the 
name  U'algh-rogel,  that  Is,  a  nauseous  or  yellow  bird ; 
partly  because  after  long  boiling  the  flesh  became  net 
tender,  but  continued  hard  and  of  difficult  concoction 
(excepting  the  breast  and  gizzard,  which  they  found  to 
be  of  no  bad  relish),  partly  because  they  could get  many 
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which  were  much  more  delicate  and  plea- 
ant  to  the  palate.  Wherefore  it  was  no  wonder  that  in 
companion  of  those  they  despised  this,  and  said  they 
could  be  well  content  without  it.  Moreover  they  said 
that  they  found  certain  stones  in  its  gissard ;  and  no 
*•  -..!-r.  for  all  ether  birds  as  well  as  these  aw  allow  stones 
to  assist  them  in  grinding  their  meat."  Thus  far  Clusius. 

Now,  with  respect  to  the  parts  of  the  bird  which  still 
remain  to  us,  we  infer  that  the  bead,  from  the  sudden 
rising  of  the  cranium  above  the  face,  and  the  form  of 
tbe  anterior  extremity  of  the  lower  jaw,  as  also  from 
the  nostrils  being  covered  with  an  arched  scale,  did 
Dot  belong  to  a  vulture  or  any  other  Accipitrine  bird ; 
while  in  the  presence  of  the  cere  at  the  base,  and  the 
forward  position  of  the  nostrils,  it  resembles  tbe  rhea 
and  aptrryx  among  the  Struthious  birds.  The  apteryx, 
however,  deviates  more  from  the  typical  Struthionidtt  in 
the  shape  of  tbe  bill  ami  position  of  the  nostrils  than  do.  * 
the  dodo.  With  respect  to  the  foot  in  the  British  Museum, 
this  differs  from  that  of  the  vultures  In  the  form  and  dis- 
position of  the  tarsal  scales,  in  the  shortness  of  the  middle 
toe,  and  the  bluutness  and  srraightcr  figure  of  the  claws  ; 
while  in  all  these  respects  it  agrees  with  the  foot  of  tbe 
apteryx  and  the  Gallinaceous  order.  So  that  even  those 
naturalists  who,  like  Mr.  Gray  of  the  British  Museum, 
still  reject  the  evidence  in  proof  of  the  Struthious  nature 
A  the  dodo,  and  deny  its  existence  at  any  period,  are 
compelled  to  imagine  that  the  bird  represented  in  the 
orurtnai  figures  above  quoted  was  made  up  by  joining  tbe* 
head  of  a  bird  of  prey  to  the  legs  of  a  Gallinaceous  bird. 
The  analogies  of  ornithology,  however,  by  no  means 
sanction  tbe  rejection  of  the  multiplied,  and,  if  we  except 
Leguat's  narrations,  consistent  evidence,  of  the  actual 
existence  of  the  Struthious  dodo.  Whoever  inspects  the 
painting  by  Savery,  above  mentioned  (which  seems  hi- 
therto to  have  escaped  the  attention  of  the  naturalists 
who  have  written  on  the  dodo),  must  feel  a  conviction 
that  its  original  was  no  factitious  or  artificial  specimen. 
Neither  tbe  head  nor  the  feet  still  preserved  in  our  mu- 
seums can  be  referred  to  an  albatross,  a  penguin,  a  vul- 
tare.  or  any  other  known  existing  species ;  while  they 
dosely  correspond  (allowing  for  the  absence  of  the  horny 
"heath  of  the  bill)  with  the  original  figures  of  the  dodo. 
We  have  therefore  no  hesitation  in  concluding  that  in 
respects  those  figures  arc  equally  faithful  rcpresent- 
i  of  the  extinct  Struthious  form  in  question.  Much 
also  appears  to  bo  the  conclusion  to  which  the  learned 
of  tbe  article  "  Dodo"  in  the  Penny  Cyclopedia 
1 ;  in  whose  word*  we  shall  conclude  the  present 
<:  —  "  If  the  picture  In  the  Britii>h  Museum  and  the 
tntius  be  faithful  representations  of  a  crea- 
living,  to  make  such  a  bird  a  bird  of  prey,  a 
in  tbe  ordinary  acceptation  of  the  term,  would  be 
to  set  all  the  usual  laws  of  adaptation  at  defiance.  A 
g$  1  How  was  it  to  be  fed  ?  And  not 
wings,  but  necessarily  slaw  and  heavy  In 
its  clumsy  feet.  The  Vulturid*  are,  as 
ig  the  most  active  agents  in  removing  the 
tnal  remain*  in  tropical  and  ln- 
i;  and  they  are  provided  with  a  pro- 
;  of  wing  to  waft  them  speedily  to  the 
by  tbe  corrupt  incumbrance.  But  no  such 
powers  of  wing  would  be  required  by  a  bird  appointed 
9sr  away  the  decaying  and  decomposing  masses  of 

impurities,  so  tospcak ; 
not  be  by  any 
nest  of  pedost 

DIDYNAMOUS.  (Gr.Jsf.fwfcc.andW^.jKwer.) 
A  term  applied  to  flowers  having  four  stamens,  of  which 
two  are  short  and  two  are  long. 

DIB  {Ft.  da).  In  Coinage,  is  tbe  instrument  by  which 
tbe  impression*  are  given  upon  the  various  denominations 
of  coin.  The  following  is  an  outline  of  the  die  manufacture, 
si  conducted  In  her  Majesty's  mint :— The  engraver  selects 
*  forged  plug  of  the  best  cast  steel  of  proper  dimensions 
tor  his  intended  work  ;  and  having  carefully  annealed  It, 
and  turned  its  surfaces  smooth  in  the  lathe,  proceeds  to 
engrave  upon  it  tbe  intended  device  foe  tbe  coin ;  the 
Queen's  head,  for  Instance.  When  this  is  perfect  the  letters 
are  put  in.  and  tbe  circularity  and  sixe  duly  suijustcd  . 
it  is  then  hardened,  and  is  termed  a  matrix.  Another 
plug  of  soft  steel  is  now  selected ;  and  the  matrix  being 
carefully  adjusted  upon  it,  they  are  placed  under  a  very 
powerful  fly-press,  and  two  or  three  blows  so  directed  as 
to  commence  an  impression  of  tbe  matrix  upon  the  plug  ; 
this  is  then  annealed,  and  the  operation  repeated  till  the 
plug  receives  a  perfect  Impression  of  the  work  upon  the 
matrix.  This  impression  Is  of  course  In  relief,  the  original 
work  upon  the  matrix  being  indented,  and  produces  what 
is  termed  the  pnnck.  This,  being  dulr  shaped  in  the 
tube,  is  hardened,  and  is  employed  In  the  production  of 
impressions  in  soft  steel  or  diet,  which  being  properly 
turned  and  hardened,  are  exact  facsimiles  of  the  original 
matrix,  and  are  used  in  the  process  of  coinage.  When  a 
pair  of  dies  are  made  of  pood  steel  duly  hardened  and 
and  are  carefully  used,  they  will  sometimes 
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yield  from  two  to  three  hundred 
before  they  become  so  far  worn  or  injured  as  to  require 
to  be  removed  from  the  coining  presses. 

DI'EBESI'LlS.  A  term  invented  by  Mirbel  todenote 
a  many-celled  superior  fruit ;  the  cells  being  dry,  lnde- 
bisccnt,  few-seeded,  and  cohering  by  a  common  style 
round  a  common  axis  —  Ex.  Malm. 

DIE'SIS.  (Gr.)  In  Music,  an  Interval  less  than  a 
comma.  The  harmonica!  diesis  is  the  difference  between 
a  greater  and  a  less  semitone. 

DI'ET.  (Lat.  dies,  a  day  ;  Germ.  Beichstag.)  A 
name  given  to  the  principal  national  assembly  In  many 
countries  of  modern  Enrope. 

By  the  usage  of  the  German  Empire,  two  diets  were 
summoned  every  year  by  the  emperor,  besides  such  as 
were  convoked  on  extraordinary  occasions.  There  were 
three  chambers  —  1.  That  of  the  electors  {see  Electors) 
3.  That  of  the  sovereign  princes,  divided  into  two  spiritual 
and  four  temporal  benches.  The  counts  of  the  empire 
voted  collectively  in  four  benches  or  divisions,  and  not  as 
individuals  *,  the  prelates  and  the  abbots  in  two.  3.  The 
chamber  of  the  imperial  cities,  divided  into  the  Bhenlsh 
and  the  Swabian  benches.  The  diets,  together  with  the 
emperor,  exercised  the  prerogatives  of  sovereignty.  A 
decree  of  the  diet  was  termed  a  recess  of  the  empire. 
The  diet  of  the  modern  Germanic  Confederation  is  a 
meeting  of  plenipotentiaries,  permanently  assembled  in 
the  city  of  Frankfort-on-the-Maine.  There  are  two 
diets :  one  termed  plenum,  in  which  the  thirty-eight 
sovereign  members  of  the  confederacy  have  seventy  votes 
divided  between  them  ;  the  other  tbe  lesser  or  ordinary. 
In  which  their  votes  amount  together  only  to  seventeen. 
In  the  latter  assembly  propositions  are  brought  forward 
and  discussed,  which  are  decided  in  the  other  without 
discussion.  On  som  •  fundamental  Questions  unanimity 
Is  required,  In  order  that  any  proposition  may  be  adopted  ; 
in  other  cases  a  majontv  of  two  thirds  is  necessary. 
Austria  presides  in  both  d(ets,  and  has  the  casting  voice  in 
the  lesser. 

The  diet  of  Hungary  is  composed  of  the  king  ( Emperor  - 
of  Austiia)  and  the  estates.  The  latter  consist  of  the 
higher  clergy,  the  magnates,  the  two  courts  of  appeal, 
and  two  representatives  from  each  chapter,  county,  city* 
and  privileged  district.  They  are  divided  into  two  cham- 
bers, called  tabula*. 

The  diet  of  Switserland  is  composed  of  the  representa- 
tives of  the  cantons,  and  manages  such  affairs  as  by  the 
federal  constitution  are  exempted  from  the  jurisdiction  of 
those  several  Independent  states.  It  is  held  every  two 
years,  alternately  at  Zurich,  Berne,  and  Lucerne,  which 
are  termed  the  presiding  cantons  (vorort).  Thesehul- 
theiss  or  governor  (chief  executive  magistrate)  of 
presiding  canton  is  landamman  of  Switserland  for  tl 
being.   Each  canton  has  one  vote  in  tbe  diet. 

From  a  very  remote  period,  down  to  1834,  Poland  en- 
joyed a  national  a**embly,  or  diets,  which  were  of  two  sorts. 
ordinary  and  extraordinary.  The  ordinary  diet  was  held 
every  two  years,  and  usually  at  Warsaw  ;  though  it  w  as 
expressly  enacted  that  every  third  meeting  should  be 
convened  at  Grodno,  in  Lithuania.  The  duration  of  its 
sitting  was  restricted  to  six  weeks,  and  could  not.  under 
any  pretext,  be  protracted  beyond  this  period.  The  diet 
was  composed  of  a  selection  from  the  nobility,  who  formed 
what  was  called  the  senate,  and  of  the  deputies  returned 
by  each  of  the  palatinates  and  districts  of  the 
The  number  amounted  to  about  400.  The  period  of 
is  fixed  by  the  1 
;  except  du 
of  summoning  the  i 
of  Guesna.    The  extraur 

in  this,  that  I 

for  the  former  being  summoned  together,  that  tbey  were 
convoked  only  to  listen  to  propositions  from  the  throne. 


As  is  well  known,  the  throne  of  Poland  was  not  heredi- 
tary, but  elective  ;  and,  on  the  occasion  of  choosing  the 
sovereign,  the  Polish  diets  were  held  in  the  open  country, 
and  were  attended  by  all  the  nobility  on  horseback,  armed 
and  equipped  as  if  for  battle.    On  this  subject Jhe 


is  referred  to  a  work  of  great  ability,  by  De  la  Birardidre, 
entitled  Histoires  drs  Diefes  de  Pi  tog'te,  pour  les  Elections 
des  Rois,  depuis  1R72  Juxqu'en  1674  (Kvo.  Paris,  1679). 
Dittfnes  was  the  name  given  to  the  particular  assemblies 
of  the  Polish  nobility  in  which  deputies  were  elected  to 
serve  in  the  ordinary  diets,  and  to  represent  the  wishes 
and  interests  of  their  constituents.  In  these  dietmes  every 
gentleman  possessing  un  estate  of  three  acres  had  the 
right  of  voting,  and  every  deputy  was  chosen  by  the  ma- 
jority of  suffrage.'.    (  See  Dunham's  History  qf  Poland.) 

DIET  DBINK.  Alterative  decoctions  taken  In  con- 
siderable quantities  ;  such  as  decoction  of  sarsaparilla, 
sassafras,  dandelion,  A*c.  Lisbon  diet  drmk  nearly  re- 
sembles the  compound  decoction  of  sarsaparilla  of  the 
London  PharmacnpuMa. 

DIETE'TICS.  (Gr.  luurnu;  to  nonrish.)  That 
part  of  medical  science  which  relates  to  the  diet  or  or- 
dinary food.  See  Digestion  and  Pood. 
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DIEU  ET  MON  DROIT. 

DIEU  ET  MON  DROIT.  (Fr.  God  and  my  right.) 
The  motto  of  the  royal  family  of  England.  It  was  first 
assumed  by  Richard  I.,  to  intimate  that  he  held  his  so- 
vereignty tram  God  alone,  and  but  in  vassalage  to  man  ; 
and  it  should  seem  that  it  fell  into  desuetude  among  the 
immediate  successors  of  that  prince,  and  remained  so  till 
the  reign  of  Edward  111.,  by  whom  it  was  revived  when 
lie  tir»t  claimed  the  crown  of  France.  Since  that  period, 
if  we  except  the  reigns  of  Elizabeth.  William  III.,  and 
Anne,  the  tarsi  and,  last  of  whom  used  the  motto  "  Semper 
1  ami  the  second,  though  only  in  his  private  ca- 
•  Je  maintlendray,"  Dieu  rt  man  droit  has  always 
i  the  royal  motto  of  England. 
DIFFERENCE.  In  Logic,  one  of  the  predicaMes. 
Jt  is  that  particular  quality  which  distinguishes  the  sub- 
Ject  from  all  others,  when  contemplated  from  that  point 
of  view  in  which  we  are  then  regarding  it ;  and  1* 
said,  logically,  to  be  part  of  the  essence  of  the  subject. 
The  genus,  together  with  the  difference,  is  said  logically 
to  mako  up  the  species ;  the  species,  with  the  difference, 
to  make  up  the  lower  species,  or  the  Individual  |  —  e.g. 


To  the  genus  metal  add  the  difference  "susceptible  of 
magnetic  attraction,"  and  we  obtain  the  aperies  iron, 
which  is  distinguished  from  all  other  metals  by  the  ex- 
istence of  Uiat  peculiarity.   See  Logic. 

Di'ffikknce,  Id  Arithmetic  and  Algebra,  is  the  ex- 
cess of  one  quantity  over  another,  or  that  which  remain* 
when  one  quantity  is  taken  from  another  quantity  of  the 
same  kind.  In  the  higher  mathematics  the  theory  of 
Finite  Dtfivencet  forms  an  extensive  branch  of  analysis, 
which  is  usually  explained  in  treatises  on  the  Differential 
^and  Integral  Calculus.  (  See  the  treatises  of  Euler,  Bossut, 
Lacroix, Ac. ;  or  the  Appendix  by  Sir  J.  Herschel  to  the 
English  translation  of  Lacrotx's  smaller  work.) 

DIFFERENCES.  In  Heraldry,  devices  borne  on  the 
escutcheon  to  Indicate  the  part  of  a  family  to  which  the 
bearer  belongs.  This  has  been  effected  by  various  me- 
thods, —  at  present  by  what  are  termed  brisures,  marks 
of  filiation,  pr  of  cadency ;  being  small  charges  placed 
Conspicuously  in  the  shield.  The  eldest  son  bears  a  label 
Of  three  points ;  the  second,  a  crescent ;  the  third,  a 
mullet :  the  fourth,  a  martlet ;  the  fifth,  an  annulet  or 
small  ring ;  the  sixth,  a  fleur-de-lys  ;  the  seventh,  a  rose ; 
the  eighth,  across  moline ;  the  ninth,  a  double  quatrefoll. 
The  family  of  the  second  son  repeat  these  differences  on 
their  own  paternal  mark  of  filiation :  — e.g.  the  second 
sun's  first  son  bears  a  crescent  ensigned  with  a  label,  and 
•o  on  of  the  rait.    Females  do  not  bear  differences. 

DIFFERENTIAL  (diminutive  of  Difference),  in 
the  higher  Mathematics,  denotes  a  quantity  infinitely 
•mall,  or  less  than  any  assignable  magnitude.  See  Dif- 
ferential Calculus. 

DIFFERENTIAL  CALCULUS.  The  name  by 
svhlch  one  of  the  most  important  branches  of  the  higher 


In  confining  ourselves  to  a  very  general  view  of  the 
it  may  be  said  that  the  ohject  of  the  differential 
Is  to  find  the  ratios  of  the  differences  of  variable 


of  the  differential 


subject,  it  may  be  said  that  the 
o  find  the  ratios  of  t 

on  the  supposition  that  these  differences  be- 
lytmatl;  an  hypothesis  which  gives  rise  to 
abbreviations  in  the  general  calculation  of 
Dut  it  is  here  necesssary  to  attend  to  the 
particular  signification  in  which  the  terms  infinite,  in- 
finitely  imaU,  are  used  in  the  language  of  the  calculus. 
Every  magnitude  which  forms  the  subject  of  mathema- 
tical reasoning  is  susceptible  or  augmentation  or  of  dimi- 
nution without  limit.  We  may  therefore  always  con- 
ceive a  quautity  to  become  so  great  as  to  exceed  any 
finite  assignable  quantity  of  the  same  nature  as  itself; 
or  so  small  as  to  be  less  than  any  finite  assignable  quan- 
tity also  of  (he  same  nature  as  Itself :  in  the  former  case  the 
quantity  is  said  to  be  infinite  ;  In  the  latter,  infinitely  small, 
in ( this  sense  it  is  obviously  not  necessary  to  attribute  a 
real  and  physical  existence  to  an  infinitely  great  or  infi- 
nitely small  quantity  :  It  is  sufficient  to  Imagine  that  if  we 
attribute  to  any  quantity  which  enters  Into  a  question  a 
value  as  great  or  as  smaH  as  we  please,  there  always 
exists,  beyond  this  limit,  a  quantity  of  the  same  kind 
still  greater  or  still  smaller,  and  which  in  this  sense  is 
infinitely  great  or  Infinitely  small  in  comparison  of  any 
other  finite  quantity  of  the  same  kind.  So  that  a  finite  mag- 
nitude may  be  regarded  as  nothing,  or  zero,  in  comparison 
Of  one  infinitely  great ;  and  an  infinitely  small  magnitude 
as  nothing,  or  sero,  in  comparison  of  a  finite  magnitude. 

The  infinitely  small  quantities  which  come  under  con- 
sideration In  the  differential  calculus  are  called  differen- 
tial*. The  differential  of  a  magnitude  or  variable  function 
Is  expressed  by  writing  the  letter  d  before  the  magnitude 
or  function  :  thus  d  x  signifies  the  differential  of  the  va- 
riable magnitude  r,  d  (xy)  the  differential  of  the  product 
ot  the  two  variables  x  and  y,  and  so  on.  Instead  of  using 
the  letter  d,  the  English  mathematicians  formerly  indi- 
cated thejfiuiois  of  a  quantity  (which  is  equivalent  to  the 

|  a  dot  over  it ;  thus  * 


the  fluxion  of  x,  and  x  y  that  of  the  product  x  y  ;  but  this 
notation  was  found  hi  the  progress  of  the  calculus  to  be  in- 
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con  venient,  and  has  been  disused  by  all  the  modern  writers. 
The  letter  d  was  Introduced  by  Leibnitz,  and  It  has  been 
adopted  by  all  the  Continental  writers  since  the  origin  ot 
the  calculus  as  the  symbol  of  differentiation. 

The  principles  upon  which  the  doctrine  of  infini- 
tesimal quantities  can  be  best  established  have  been  the 
subject  of  much  dispute  among  mathematicians,  and  va- 
rious methods  of  deducing  the  fundamental  theorems 
have  been  proposed,  of  which  the  principal  arc —  the  dif- 
ferential method  ..i  Leibnitz,  the  Newtonian  method  of 
fiuxion*,  Newton's  method  of -prime  and  ultimate 
followed  In  the  Prmcipia,  D\\lcmbert's  methodqfi 
Lagrange's  method  of  derivation,  and  Landen's 
analyst*.  The  principles  and  general  procedure  of 
Leibnitz's  method  (which,  properly  speaking,  is  the  dif- 
ferential calculus)  may  be  explained  as  foil 

The  differential  of  a 

cessUel'tate^of'the  mi 

calculus  is  to  find  this  uinerenual  ror  ail  possible  cases; 
that  is  to  say.  for  all  the  |tos»ible  functions  of  the  proposed 
variables,  such  as  x,  y,  x,  Ac,  of  which  the  particular 
differentials  are  expressed  by  d x,  dy,  dx,  Ac.  Before  ex- 
plaining how  this  is  done,  it  is  necessary  to  examine  into 
the  distinction  that  must  be  made  between  the  operation 
by  which  an  ordinary  or  finite  difference  is  f  >und.  and 
that  to  which  we  must  confine  ourselves  when  the  differ- 
ence is  Infinitely  small,  or  a  differential.  It  »e  consider 
the  proposed  system  or  function  in  any  two  determinate 
states  different  from  each  other,  the  difference  of  the  two 
values  of  the  same  quantity  taken  in  the  two  states  will 
lie  determinate,  and  consequently  cannot  be  supposed  as 
small  as  we  please,  so  that  no  part  of  Its  expression  can 
be  omitted  ;  but  if  the  two  states  of  the  function  approach 
indefinitely  near  each  other,  the  difference  of  the  two 
values  of  the  same  variable  mav  be  rendered  as  small  as 
we  please.  It  then  becomes  a  differential,  and  Is  in  fact 
nothing  more  than  the  ordinary  difference  simplified  by 
the  suppression  of  the  quantities  which  in  its  expression 
may  be  regarded  as  infinitely  small  In  comparison  of  the 
other  quantities  of  which  it  is  composed.  Such  is  the 
general  principle  of  differentiation.  (Caruot,  Hfjlectnm* 
*wr  la  Mitaphytique  du  Calcvt  Infinitesimal,  Parts,  1HI3.) 

From  this  general  principle  it  follows  evidently  that 
Sn  order  to  differentiate  a  quantity,  or  any  function  what- 
ever of  a  quantity,  or  of  several  combined  quantities,  which 
function  we  shall  represent  by  e-  (x,  y,  x,  Ac),  it  is  only  ne- 
cessary to  consider  it  in  its  second  state ;  that  is  to  say, 
when  x,  y,  x,  Ac.  having  become  respectively  r  +  dx, 
y  +  dy,x  +  dx,  Ac,  the  function  Itself  becomes  sf  *, 

y  +  dy,  c  +  d  z,  Ac.) ;  to  subtract  the  primitive  value  of 
the  function  from  its  value  thus  Increased,  which  will 
give  for  the  finite  difference  of  the  proposed  function 

9  (x  +  dx,y  +  dy,  x  +  dx,  Ac.)  —  f  (x.sr,  a,  Ac.)  ; 
and,  lastly,  to  pass  from  this  difference  to  the  differential 
by  neglecting  those  quantities  which  in  the  develop- 
ment are  infinitely  small  in  comparison  of  those  to  which 
they  arc  to  be  added,  or  from  which  they  are  to  be  taken 
away.  This  general  rule  will  be  bettor  understood  by 
showing  its  application  to  some  particular  example*. 

1.  Let  it  be  proposed  to  differentiate  the  sum  «■*•*> 
+  *  -f  y,  composed  of  constant  and  variable  quantities. 
According  to  the  general  formula,  the  constants  a  and  b 
have  no  differential;  and  those  of  f  and  y  are  dx  and  dy 
respectively ;  therefore  the  differential  of  the  proposed 
sum,  that  i  d  {a  +  b  +  x  +  y)  is  a  +  b  +  (f  +  d  x)  + 
(y  +  dy)  —  (a  -*■&  +  *  +  y ).  which  becomes  on  reduction 
dx  +  dy.  Hence,  the  differential  of  any  sum  whatever  of 
constant*  and  variables  is  equal  to  the  sum  of  the  differen- 
tial* of  the  variables  alone. 
'I.  Let  it  be  required  to  differentiate  x  —  y.   Here  we 


have  d  (x  —  y )  =  <  i  +  d i  \  -  {y  +  dy)  —  (x  —  jr) ;  or  after 
on^rf  (x  —  y^  urn  d ■  —  dy 


of  the 
fercnee  of 


m9  .  whence  the  differential 
two  variables  U  equal  to  the  dif- 


3.  Let  it  be  proposed  to  differentiate  the  product  x  y 
Ry  the  formula  we  have  <<(/»)-(/  +  dx)  (y  +  dy)- 
x  y=zdy  +  ydx  +  dxdu ;  but  It  is  necessary  to  remark 
that  the  last  term  dx  dy  is  infinitely  small  in  comp 
of  each  of  the  two  others,  as  will  be  evl 
It  by  either  of  them,  for  the  quotient  is 
finitely  small  quantity.    The  third 
be  neglected;  whence  the 


obviously  | 
t  must  therefore 
rf  (**)- 


xdy-fydx.  In  like  manner  d  (tyx)n*xmdz  +  xYrfs/ 
+  yzdx;  and  so  on  for  the  differential  of  the  product  of 


any  number  of  variable  quantities. 

4.  Let  it  be  proposed  to  differentiate  the  fraction  * 

V 

By  the  general  formula  the  difference  will  be  -    - .  *—  *  ; 

9  ♦  ■  v  jr 

which  being  reduced  to  a  common  denominator,  becomes 


ydx  —xdy 


9 


y<!9 


;  and  on  leaving  out  the  quantity  y  d y,  which 


Is  infinitely  small  In  comparison  of  y«  with  which  It  ia 
we  bavcrf* 
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5.  Let  ft  be  proposed  to  differentiate  tho  function  *•». 
la  this  case  the  irener.il  formula  gWes  ( x  -r  d  xp»  —  x». 
Expanding  (x  +  4  x)»  by  tbe  binomial  theorem,  we 
get  (x»  +  m  x«u  —  l  d x  +  {{ m  —  1)  /»-'  d  xa  +.  Ac.) 
—  *■»,  or  m  — I  dx  +  jiai  —  1)  /  m- 5  dx-  -f  \c„ 
lor  the  difference.  But  «/  ^J  being  infinitely  small  in 
comparison  of  d  x,  the  torn  into  which  it  enters  at  a 
factor  (and  all  the  succeeding  one*  which  are  multiplied 
by  dx5,  dx4,  Ac.)  must  be  rejected.  We  have  therefore 
simply,  for  the  differential,  d  r<*  ■n;o — Id*.  It  will 
ea>ily  be  understood  thai  m  may  be  any  quantity,  whole 
or  fractional,  positive  or  negative. 

S.  Let  it  be  proposed  to  differentiate  the  expression  a*, 
in  which  a  is  a  constant  quantity,  and  x  a  variable  ex- 
ponent. According  to  the  general  principle  the  differen- 
tial i.  ax  f  or  a*  •  or  a*  (a**  -  1). 
.  - 1  ♦  »,  and  we  shall  have  *»«  -  (I  ♦  ©Hm 
i  by  tbe  binomial  theorem, 

+  4c.  ;  and  as  the  quantity  dx,  being  infinitely  small  hi 
ipsuison  of  tbe  finite  numbers  1,  9,  3,  Ac,  must  be  re- 
the  equation,  on  transposing  the  tirst  term  of  the 


Substituting  this  value  of  a**  —  1  in  the  expression  a' 
(**»  —  ]),  and  writing  a  —  1  Instead  of  b,  we  have  for  the 
differential  of  tbe  proposed  function 

da* -«xdx((a- 1)  —  4<«—  1)»  +|  («  —  l^-Ac.) 

Or,  making  the  constant  factor  (which  It  the  Napierean 
logarithm  of  the  nurnbrr^a)^ 

7.  Let  the  proposed  function  be  log.*/.  Make x  log.y; 
then  d  x  =  d  log.y;  and  by  the  general  definition  of  ,i  loga- 
rithm, we  have  always,  whatever  may  be  tbe  value  of  a, 
the  base  of  the  system,  y  »  a*.  Hence  d  y  =  d  rr*  ;  ana 
substituting  for  d  «s»  its  value  M  a*  dx.  given  in  the  lust  pa- 
ragraph, we  have  d  y  =  M  a*  d  x.  Substituting,  there- 
fore, y  for  a*,  and  d  log.  y  for  dx,  we  find  ultimately 

diet  »-  d» 
•*•»*  My" 

i.  Let  it  be  proposed  to  differentiate  sin.x,  x  being  an 

are  of  a  circle  of  which  the  radius  Is  I .    By  the  general 

:  d  sin.  x  -  sin.  (x  +  dx> «-  sin.  x;  whence,  by  the 

i  trigonometrical  formula,  d  sin.  ■  =  sin.  x  cos.  dx 

■*•  cos.  x  sin.  dx  —  sin.  r.     Now  if  we  recollect  that 

da  is  an  Infinitely  small  arc,  it  will  be  obvious  that  its 

"  1  only  by  an  infinitely  small  quan- 

st  be  rejected.    The  formula  con- 

'  becomes  d  sin.  x  r=»in.  *  4-  cos.  x  sin.dx  —  sln.x 

x  sin.rfx.    Again,  d  x  being  infinitely  'small,  it 

d  «in.  r  =  cos.  rdf. 
process  of  reasoning  we  find  d  cos.  *w*— 

sin.  x  dx,  and  d  tan.  x  mm  f.    It  Is  unnecessary  to 

give  more  examples  ;  the  method  of  applying  the  general 
principle  is  obvious. 

Hitherto  we  have  considered  the  system  of  variable 
quantities  in  two  successive  states  only  ;  but  it  may  be 
considered  successively  in  two,  three,  four,  or  any  number 
of  consecutive  states,  all  differing  infinitely  little  from 
each  other.  This  consideration  gives  rise  to  successive 
orders  of  differentials,  derived  from  each  other  by  a  con- 
tinued repetition  of  tho  same  operation.  By  differentiating 
a  function  of  any  variable  quantities  we  obtain  a  derivative 


in  which  the  corresponding  quantities  differ  in- 
finitely little  from  their  values  in  the  original  function. 
Another  differentiation  gives  a  second  derivative  function, 
and  so  on  ;  so  that  we  obtain  as  many  successive  orders 
of  differentials  as  operations  are  performed.  But  it  k*  to 
be  remarked,  that  the  infinitely  small  differences  between 
the  quantities  in  the  first  derivative  system  and  the  cor- 
mdiug  quantities  ia  the  original  function,  are  not  the 
as  the  infinitely  small  differences  between  thequan- 
in  the  second  derivative  system  and  the  correspond- 
uantities  in  tbe  first ;  and  those  between  the  second 
third  systems  are  again  different  from 
first  and  second.   Hence  it  follows  that 


•T.tLals  are  themselves  variable,  and  consequently,  like 
all  other  variable  quantities,  hare  their  differentials.  If 
therefore  we  retain  the  symbol  d  as  the  characteristic  of 


augmented 
the  second, 
the  increase 
derivative 


x  will  express  the  augment 
in  passing  from  the  sccom 


quantities  dx,  ddx,  ddtf  a,  Ac.  are  called  the  first, 

•MS 


second,  third,  Ac.  differentials  of  x.  In  the  same  manner, 
dy.ddy,  dddy, Ac.  are  the  first,  second,  third,  Ac.  differ- 
entials of  y.  Instead  of  writing  dd  x,  dddi.  \  c,  It  Is 
usual  to  write  d*x,  ePx.  Ac  And  this  notation  is  not 
merely  preferred  on  account  of  the  abbreviation  ;  it  is  ab- 
solutely necessary  in  many  cases  for  the  sake  of  carry  irg 
on  the  Investigation  when  many  successive  differentials  of 
the  same  variable  are  necessary  to  be  considered.  But 
these  symbols  must  be  carefully  distinguished  from  rl  x~, 
dx3,  Ac,  which  are  likewise  abbreviations,  but  which  at 
the  same  time  denote  real  powers  of  d  x,  signify  ing  re- 
spectively d  x  dx,  dx  d xd x,  Ac  ;  and  they  must  also  be 
distinguished  from  the  quantities  d(x)»,  d(x)\  Ac,  which 
are  the  differentials  of  the  powers  x1,  x3,  Ac.  of  x,  while 
dx*.  dx3.  Ac.  are  the  powers  of  the  differentials. 

From  these  considerations  It  follows  that  the  differen. 
tlals  of  all  orders  are  differentiated  m  the  same  manner 
as  any  other  variable,  and  consequently  no  particular 
rules  are  required  for  this  purpose.  For  example,  the 
differential  of  xy  is  xd y  +  yds  ,  and  on  differentiating 
tbi* differential,  we  find  dxdy  +  x  d" y  +  d ydx  +  y  **Jx. 
Differentiating  a  third  time,  we  get,  on  adding  the  stmilar 
terms,  3  cl  x  d'  y  +  3  dutflx  +  xtfy  +  ytfix,  and  so  on. 

In  the  application  of  the  calculus,  it  it  very  important 
to  observe,  that  when  different  variables  arc  connected  by 
equations  we  are  always  at  liberty  to  assume  the  differ- 
ential of  one  of  the  variables  to  be  constant ;  and  this 
constant  differential  then  becomi 
and  serves  to  regulate  all  the  < 
considering  a  curve  line,  we  may  suj 
infinitely  small  increments  of  the  ah 
in  this  case  dx  is  invariable,  and  cc 
But  the  increments  of  tbe  ordinate, 
these  equal  Increments  of  the  absciss,  are  not  equal,  and 
consequently  the  differentials  of  dy  (or  d'  y)  are  not  sero ; 
and  the  law  according  to  which  dy  varies  in  passing  from 
one  point  to  another,  while  rf x  remains  constant,  is  prc- 


d»x-0. 
to 


isely  that  which  will 
In  other  words,  the  nature  of  the « 

»the  rolatlous  between  the 
y,  d»y,  Ac.  of  the  variable,  j 


Having  now  endeavoured  to  explain  the  general, prin- 
ciples of  the  calculus,  we  shall  give  a  few  examples  of  Its 
application  to  the  theory  of  curve  lines,  the  first  sulyect 
to  which  it  was  applied  by  its  inventors. 


to  which  it ' 

Let  A  M  N  be  a'curve'llne,  which  we  i 
polygon  of  an  infinite  number  of  sides. 

skies  M  N  be  produced 


till  it  meet  the  axis  A  B 
to  T,  and  draw  M  P  per. 

rdicular  to  A  B  ;  then 
T  is  the  tangent  and 
T  P   the  subtangent. 

 4-  i-kVw    Through  N,  the  other 

T  A         P  Q »  n    extremity  of   the  side 

M  N  draw  N  Q  parallel 
to  M  P,  and  draw  M  0  parallel  to  A  B.  Now,  since  M  N 
Is  supposed  to  be  infinitely  small,  M  P  and  N  Q  are  in- 
finitely near  each  other ;  consequently  M  (>  is  the  differ- 
ential of  the  axis  A  F  =  x,  and  N  O  the  differential  of  tbe 
ordinate  M  P  =  u ;  whence  M  O  ■■  dx,  and  N  O  ■»  dy. 
But  the  two  triangles  M  N  U  and  M  T  P  are  similar, 
therefore  NO:OM::MP:PT;  that  is,  dy  :  dx  :    y  : 


P  T  ;  w  hence  P  T  ■ 


dx 


i  equation  giviugthe 


9*r 

the  subtangent.  and  consequently  the  position  of  the  tan- 
gent itself.   It  therefore  only  remains  to  determine  the 

value  ofy  ^*  from  the  equation  of  tho  curve.  As  an  ex- 
ample, let  ft  be  required  to  find  the  subtangent  of  the 
com  mom  parabola,  the  equation  of  which  is  y*  ax,  a 
being  the  semiparamcter  of  the  axis.  Differentiating 
the  equation  of  the  curve,  we  get  2 ydy^ad x,-  whence 

dM-  mm  JL,  and  the  subtangent  y  *  *  »  ^-*.  Substitute  in 
dy      a  " V  * 

this  expression  a  x  for  y',  and  we  have  subtangent  *=  2  x, 
a  well-known  property  of  the  parabola. 

The  position  of  the  normal  is  found  in  a  similar  man- 
ner. Draw  M  R  through  M  perpendicular  to  M  T  and 
meeting  A  P  in  R  ;  then  M  R  is  the  normal,  and  P  R  the 
subnormal.   Because  TMRiii  right  angle ;  therefore 

PR  :  P  M  :  :  PM:  PT  ;  that  is,  P  R  :y  :  :y  con- 


fdy 


Let  tbe 


example,  be  an  ellipse,  the  equation  of  which  is  A1  x2  + 
a3y3  am  a9  ©a,  the  co-ordinates  being  referred  to  the  centre. 
The  differential  of  this  equation  is  2b*  xdx+'2a'ydy  m  0, 

■  j  dy      bl*  . , 

whence  we  find  -    «s  —  -3-  ;  and  consequently  the  sub- 
dx         a*y%  *  ' 

normal  y  —*~  mm  - 

"dx  a*x. 
The  differential  calculus  applies  with  like  facility  to  the 
determination  of  the  radii  of  curvature  and  the  Involutes 
of  curve  lines,  to  the  finding  of  ; 
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DIFFERENTIAL  COEFFICIENT. 

vestigations  respecting  scries,  and  numerous  other  in- 
quiries ;  h>  all  of  which  it  afford*  a  singular  facility  in 
revolving  questions,  the  solution*  of  which  without  iti 
aid  could  only  be  obtained  with  great  labour  and  diffi- 
culty. 

The  differential  calculus  was  invented  by  Leibnitz  ;  but 
reduced  to  a  ayttetnatic  form,  and  greatly  extended,  by  the 
two  celebrated  brothers  James  and  John  Bernoulli.  £ome 
years,  however,  before  Leibnits  fell  on  the  discovery,  the 
method  of  fluxions,  with  which  the  differential  calculus 
agrees  in  every  respect  excepting  its  notation  and  the 
manner  In  which  the  principles  are  usually  explained,  had 
been  invented  and  applied  by  Newton.  This  circum- 
stance gave  rise  to  a  dispute,  which  was  long  carried  on 
with  great  acrimony,  between  the  mathematicians  of  Eng- 
land on  the  one  hand,  who  .put  forward  the  claims  of 
Newton  fur  the  honour  of  the  invention,  and  those  of 
France  and  Germany  on  the  other,  who  gave  the  merit  of 
it  to  Leibnits.  It  was  established  beyond  doubt  that 
Newton  was  In  possession  of  his  method  before  it  had 
of  by  Leibnits  :  the  only  question,  there- 
whethcr  Leibnits  received  such  hints  or  infor- 
:  the  nature  of  Newton's  method  as  were 
to  guide  htm  to  its  discovery.  Of  this  there 
Is  no  evidence,  and  extremely  little  probability  ;  accord- 
ingly mathematicians  have  long  agreed  in  recognising 
i  claim  of  Leibnits  to.  be  regarded  as  an  independent 
The  notation  introduces!  by  Newton  was  fol- 
d  generally  by  British  mathematicians  till  some  years 
the  beginning  of  the  present  century  ;  but  that  of 
Leibnits  and  the  Bernoulli*  Is  now  universally  adopted. 

DIFFERENTIAL  COEFFICIENT,  in  Analysis,  is 
•Che  ratio  of  the  differential  of  any  function  of  a  rariable 
quantity  to  the  differential  of  the  variable.  Let  *  and  v 
denote  two  quantities  related  to  each  other  by  the  equa- 
tion y  =    /-  +  /;*  +  !-,  then  y  is  a  function  of  the  variable 


coefficient  is  ^ ;  and  we  have  Jt  m 
d  x  d  x 

2  ax  +  b.  It  is  to  be  observed  that  the  differential  coeffi- 
cient is  not  to  be  considered  as  an  algebraic  fraction,  but 
merely  as vrobul,  showing  ( In  the  present  instance)  that  the 
function  y  has  been  differentiated  with  respect  to  x,  and 
of  which  the  two  parts  d  y  and  d  x  have  no  independent 
meaning. 

DIFFERENTIAL  THERMOMETER.  An  inge- 
nious Instrument,  of  great  use  in  experimental  philosophy, 
for  measuring  very  small  differences  of  temperature  ;  In- 
vented and  first  applied  by  Sir  John  Leslie,  though  the 
idea  of  an  Instrument  of  the  same  kind  seems  to  have  long 
before  suggested  Itself  to  -Sturmius.  The  differential  ther- 
mometer is  described  by  Leslie,  In  his  Experimental  In- 
quiry into  the  Nature  and  Propagation  of  Heat,  nearly 
as  follows  :  —  Two  glass-  tubes  of  unequal  lengths,  each 
terminating  in  a  hollow  ball,  and  having  their  bores 
somewhat  widened  at  the  other  ends,  a  small  portion  of 
sulphuric  acid  tinged  with  carmine  being  introduced  into 
the  ball  of  the  longer  tube,  are  joined  together  by  the 
flame  of  a  blow-pipe,  and  afterwards  bent  Into  nearly  the 
shape  of  the  letter  U  ;  the  one  flexure  being  made  just 
below  the  joining,  where  the  small  cavity  facilitates  the 
adjustment  of  the  instrument,  which,  by  a  little  dexterity, 
is  performed  by  forcing  with  the  heat  of  the  hand  a  few 
minute  globules  of  air  from  the  one  ball  Into  the  other. 
The  balls  are  blown  as  equal  as  the  eye  can  judge,  and 
from  four  tenths  to  seven  tenths  of  an  Inch  in  diameter. 

To  one  of  the  legs  of  the  ther- 
'  O        mometer  a  scale  is  attached ; 

'  and  the  liquid  contained  in 
the  tube  is  so  disposed  that  it 
stands  in  the  graduated  leg 
opposite  the  zero  of  the  scale, 
when  both  balls  are  exposed 
to  the  same  temperature. 
From  this  construction  of  the 
instrument,  it  is  easv  to  see 
that  it  Is  affected  by'the  dif- 
ference only  of  heat  In  the 
two  balls.  As  long  as  both 
balls  arc  of  the  same  tempe- 
rature, whatever  this  maybe, 
the  air  contained  in  the  one 
will  have  the  same  elasticity 
as  that  contained  in  the  other; 
and  consequently  the  inter- 
eluded  coloured  liquid,  being 
thus  pressed  equally  in  opposite  direction*,  must  remain 
stationary.  But  if,  for  instance,  the  ball  which  holds  a 
portion  of  the  liquor  be  warmer  than  the  other,  the  su- 
perior elasticity  of  the  confine!  air  will  drive  it  forwards, 
and  make  it  rise  in  the  opposite  branch  above  the  xero, 
to  an  elevation  proportional  to  the  excess  of  elasticity  or 
of  heat.   Sulphuric  acid  is  chosen  as  the  liquor  best 


adapted  to  the  purpose  ;  because  it  is  not  vaporisablc.  and 
consequently  does  not  by  its  vapour  affect  the  pressure 
of  the  air  above  it.   The  carmine  is  used  to  render  it 


easily  rii 


DIGEST 

DIFFRA'CTION.  In  Optics,  a  species  of  deviation  or 
inflexion  which  the  rays  of  light  undergo  in  passing  very 
near  the  extremities  of  any  opaque  body.  This  pheno- 
menon was  first  observed  by  Grimaldi,  wno  described  the 

Srincipal  appearances  with  sufficient  accuracy  ;  but  it  was 
'cwton  who  first  attempted  to  explain  Its  cause  by  the 
general  properties  of  light.  His  experiments  are  detailed 
In  the  last  book  of  his  Optics.  In  order  to  exhibit  the  phe- 
nomena of  refraction,  let  a  beam  of  solar  light,  reflected 
horizontally,  be  admitted  into  a  dark  chamber  through  a 
small  round  hole,  and  received  on  the  white  horizontal 
wall.  If  the  hole  has  a  sensible  diameter,  the  Image  of 
the  sun  thrown  on  the  wall  will  sutler  no  sensible  al- 
teration of  colour;  but  if  we  place  in  the  axis  of  the 
beam  or  light,  and  at  a  distance  of  5  or  6  feet  from  the 
hole  through  which  it  is  admitted,  a  metallic  plate,  having 
a  puncture  made  in  it  by  the  point  of  a  very  fine  needle, 
and  intercepting  all  other  light  than  that  which  passes 
through  the  puncture,  the  appearance  on  the  wall  will 
no  longer  be  a  circular  spot  or  white  light  only ;  it  will 
be  surrounded  with  several  concentric  coloured  rings, 
covering  a  space  far  exceeding  ui  extent  that  which  the 
solar  beam  would  have  occupied  if  the  rays  of  which  it 
was  composed  had  followed  their  rectilinear  direction. 
It  is  obvious  therefore,  both  from  the  colours  and  the 
space  occupied  by  the  light,  that  the  different  rays  have 
been  reflected  or  beut  In  different  degree*,  and  In  a 
quite  analogous  to  what  takes  place  when  light 
hroujth  a^glass  prism.    By  substituting  a  very 

several 
arn 


•  metallic  plate,  or 
to  each  other,  and 


uitlraciioii  nave  been  mum 
a  test  by  which  to 


theories  of  light 
of  undid; 


years,  as  af- 
of  the  rival 
result  is  in  favour  of  the 
ii*  it  lias  afforded  a  satis- 
without  ex* 


theory  I 

factor)'  explanation  of  all  the 
See  Light. 

IFFU'SION  OF  GASES.  When  two  gaseous 
bodies  which  do  not  act  chemically  upon  each  other  are 
mixed  together  in  any  relative  proportions  they  gradually 
diffuse  themselves  through  each  other ;  so  that  after  a 
sufficient  time  has  elapsed  for  the  purpose,  whatever  may 
have  been  their  relative  densities,  tliey  are  found  inti- 
mately blended :  the  heavier  gas  does  not  fall,  nor  does 
the  lighter  one  float.  Dalton,  therefore,  has  appro- 
priately represented  gaseous  bodies  as  acting  as  poena  to 
each  other.  Professor  Graham's  researches  have  lately 
thrown  much  new  light  upon  this  subject,  and  he  has  de- 
termined the  laws  of  gaseous  diffusion  by  a  series  of  well 
conceived  experimental  inquiry.  (See  Graham's  Ele- 
ments oj  Chemistry,  veil.  i.  p.  71. ;  and  Quarterly  Journal 
of  Science,  N.S.,  vol.  v.) 

DIGA'MMA.  (Gr.  ht,  donate,  and  ynssssn  (  V),  so 
called  from  its  representing  two  gammas,  one  set  above 
another,  thus,  F.)  The  name  given  to  the  form  of  that 
letter  in  the  ancient  Greek  alphabet  which  corresponds 
in  appearance  generally  to  the  Latin  F. 

A  mere  outline  of  the  controversies  that  have  prevailed 
among  the  learned  respecting  the  form  and  power  of  the 
digamma,  the  mode  of  Its  pronunciation,  and  the  pur- 
poses which  it  served  in  the  early  language  of  Greece 
would  occupy  more  space  than  our  prescribed  limits 
admit  of ;  and  we  must  content  ourselves  with  referring 
the  reader  to  the  article  "Digamma"  in  theEneyc.  Mctrop^ 
and  Erseh  and  Gruber's  Atlgcm.  Encyc,  in  which  the 
discussions  on  this  subject  display  great  learning  and  re- 
search. This  letter  appears  to  have  occupied  the  sixth 
place  in  the  alphabet,  and  was  most  prevalent  In  the  /Kobe 
dialect ;  though  some  grammarians  contend  that  it  was 
common  to  all  the  dialects  of  Greece  in  their  more  ancient 
mode  of  pronunciation.  It  has  often  been  expressed  by 
B.  and  sometimes  by,  W  A,  **,  and  X  ;  ami  it  is  now 
almost  universally  considered  to  have  had  the  force  of 
F,  V,  or  the  English  W.  As  the  Latin  language  approx- 
imated more  nearly  to  the  iEolic  than  to  any  of  the  other 
Grecian  dialects,  the  use  of  the  digamma  is  very  preva- 
lent in  many  I^atln  words,  and  the  facility  with  which  it 
was  there  interchanged  for  V,  both  at  the  commencement 
and  in  the  middle  of  words ;  will  be  at  once  apparent  from 
the  following  examples.: —  Gr,  i«<,  spring,  JnL  »  i  >< 
Lat.  ver ;  Gr.  irwtest,  evening,  JFmI.  Ftrrtft,  I  .at.  ves- 
perus  ;  Gr.  sirs*,  trine.  Xm\.  rnt*f,  Lat.  vlnum  ;  Gr.  *•«,, 
an  egg,  JEai.  «Fsr,  Lat.  ovum,  &c  (See  Kidd's  edition 
of  Daice't  Mi  see  Hone  a  Critica,  pp.  175—339.;  and  IlntU 
tnann's  Qreek  Grammar.) 

DIGA'STRIC  MUSCLE.  (Gr.  In.  and  rssrn*, 
belly.)  A  double  muscle,  situated  externally  between  the 
lower  jaw  and  mastoid  process  ;  It  is  attached  to  the  at 
hf/oldes  In  the  human  subject  at  the  middle  of  its  course. 
It  pulls  the  lower  jaw  downwards  and  backwards ; 
when  the  jaws  are  shut  It  draws  the  larynx,  anuwi 
the  pharynx,  upwards  In  the  act  of  swallowing. 

Dl'Gl'ST.    Several  compilations  of  the  Roman  Law 
have  been  so  called  ;  but  the  best  known  Is 
was  made  by  order  of  the  emperor  Justinian.    It  is 
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DIGESTER. 

,  from  the  Greek 
signifying  the 
of  Ail  | 
to 

in  three 

the 


the 

en- 


published 
ami  opinioni  of 
former  jurisU,  collected,  it  U  Mid,  from  more  than  two 
thoovind  volume*  ;  and  follows  the  same  arrangement  as 
the  code  of  the  same  emperor,  which  had  appeared  in 
fc».  The  Pandects  of  Justinian,  according  to  the  com- 
monly received  story,  were  neglected  in  the  Eastern  K  ni- 
pt re  shortly  after  the  decease  of  that  emperor,  and  were 
wbollv  lost  in  the  West  until  the  accidental  discovery  of  a 
MS.  at  A  main  In  1 130.  But  this  tradition  is  now  generally 
believed  to  rest  on  no  solid  foundation.  See  Law,  Civil. 
•  «i--e  ,iU -•>  tiittbon,  cap.  44. .  Sawigny  on  the  Roman  Law.) 

DIGE'STEIl.  A  strung  Iron  or  copper  vessel  with  a 
tlphtl  v  adjusted  lid.  furnished  with  a  safety  valve,  in  which 
bodies  may  be  subjected  to  the  action  of  high-pressure 
steam. 

DIGE'STION.  The  general  process  by  which  food  is 
converted  into  chyme  in  the  stomachs  of  animals,  and  by 
which  it  is  rendered  fit  for  the  production  of  chyle,  and 
ultimately  of  blood.  The  term  digestion  is  also  more 
generally  applied  to  the  entire  functions  of  the  Intestinal 
canal.  The  phenomena  of  digestion,  though  exclusively 
chemical,  are  also  under  the  Immediate  influence  of  vi- 
tality, and  are  consequently  perfectly  different  from  any 
changes  which  the  food  sutlers  out  of  the  body ;  hence 
the  unsatisfactory  conclusions  of  the  older  physiologists, 
who  considered  attrition,  fermentation,  ana  similar  me- 
chanical and  chemical  processes  as  sufficient  to  account 
for  the  extraordinary  changes  that  are  produced.  It  has 
been  clearly  ascertained  that  the  Influence  of  the  nervous 
system  is  essential  to  the  due  performance  of  the  functions 
of  the  stomach  ;  and  that  when  the  brain,  or  the  nerves 
that  supply  that  viscus,  are  either  injured,  or  divided, 
dipfsdon  is  either  impaired  or  altogether  suspended,  and 
the  food  then  ferments  and  putrefies  instead  of  digesting. 
It  has  been  said  that  the  transmission  of  a  current  of  elec- 
tricity through  the  nerves  is  equivalent  to  their  connec- 
tion with  the  brain,  and  that  under  such  circumstances 
the  stomach,  notwithstanding  the  division  of  its  nerves, 
continues  its  functions  ;  but  these,  and  other  statements 
in  which  electricity  fs  said  to  be  equivalent  to  the  nervous 
and  cerebral  agency,  reqidrc  much  more  extended  experi- 
mental proofs  than  they  have  hitherto  received,  before 
they  can  be  admitted  as  true  interpretations. 

DtGEsrrto*.  In  Surgery,  this  term  was  formerly  ap- 
plied to  the  treatment  by  which  wounds  or  ulcers  were 
brought  into  that  state  in  which  they  form  healthy  pus : 
the  remedies  or  applications  promoting  this  object  were 
termed  digestives. 

DI'GGING.  The  operation  of  moving  earth  with  a 
spade.  In  gardens  when;  the  soil  Is  loose  the  main  ob- 
ject of  digging  is  to  mix  the  soil  by  burying  the  surface 
and  bririKliig  what  is  below  to  the  top,  and  in  that  case  a 
tpade  with  a  large  blade  may  be  used  ;  but  in  digging  firm 
ground  spades  can  only  be  used  which  have  narrow  blades, 
as  these  may  be  more  easily  made  to  penetrate  the  ground. 
Dl'GIT  (Lat.  digitus.  finger),  in  Arithmetic,  sig- 
i  one  of  the  ten  symbols,  0,  1,  2,  3,  *c.  by  which  all 
By  astronomers  the  term  is 
speaking  of  eclipses,  to  denote  the  twelfth  part  of 
leter  of  the  sun  or  moon.  Thus,  the  eclipse  is 
said  to  be  of  ten  digits,  if  ten  parts  out  of  twelve  of  the 
dtarofter  are  concealed.  It  is  convenient  to  employ  this 
ui«ie  of  defining  the  magnitude  of  an  eclipse. 

DIGITA'LIA.  A  vegetable  alcaloid,  procured  from  the 
lea>  ea  of  the  digitalis.   See  Foxolovb. 

DPGITIGK  ADES,  Digitigrada.  ( Lat.  digitus,  a  digit: 
gradior,  I  walk.)  The  carnivorous  quadrupeds,  which 
walk  on  the  extremities  of  their  digits.  An  artificial 
(troop  of  Oirnirora  is  so  called  in  the  system  or  Cuvier. 

DT'OLYPH.  (Gr.  i*r,  twice,  and  yki+»,  I  cane.) 
In  Architecture,  a  projecting  face  wLh  two  panels  sunk 
(hereon. 

DPGNITARY.  In  the  Canon  Law,  signified  origin- 
ally a  person  who  held  an  ecclesiastical  benefice  or 
r,  which  gave  him  some  pre-eminence  above  mere 
To  this  class  exclusively  belonged 
c. ;  but  It  now  includes 
of  the 

DIORH'SSION  (Lat.  digredi,  to  diverge). 


al- 


'SSION  (Lat.  digredi,  to  divt 
i  introduced  into  a  work,  which 
rfixn  from  the  immediate  subjects 
ot  absolutely  necessary  to  the  progress  or 
of  the  story.  It  will  at  once  be 
this  definition  that,  as  a  general  rule,  digr 
to  be  carefully  avoided,  from  their  tendency  to  withdraw 
the  attention  of  the  reader  from  the  chief  points  of  the 
story  or  the  question  under  discussion.  There  are,  how- 
ever, some  departments  of  literature  In  which  the  use  of 
digression*  is  not  only  admissible,  but  even  advantageous. 
On  this  subject,  however,  no  definite  rules  can  be  laid 
down  for  the  guidance  of  the  author ;  but  there  can  be 
Utile  doubt  that  if  introduced  properly  and  without  effort. 


DILIGENCE. 

with  good  taste,  and  confined  within 
limits,  digressions  have  the  effect  of  relieving  the  mind 
from  the  fatigue  of  a  too  long  sustained  attention,  and  of 
imparting  life  and  interest  to  a  subject  that  may  be  na- 
turally dry  and  uninteresting.  The  Essays  of  .Montaigne 
exhibit  more  clearly  than  any  similar  productions  w  ith 
which  we  are  acquainted,  the  admirable  uses  to  which  di- 
gressions may  be  turned  in  the  hands  of  a  master.  Many 
of  the  writings  of  Sterne,  but  more  especially  his  Tris- 
tram Shandy  (which  contains  an  eulogium  upon  digres- 
sions), supply  the  happiest  examples  of  their  effects  ;  and 
In  our  times  The  Doctor,  tfc.,  of  which  five  volumes  have 
already  been  published,  owes  its  principal  attractions  to 
the  digressions  with  which  the  story  is  interlarded.  See 
BhmMi 

Digression,  In  Astronomy,  denotes  the  apparent  dis- 
tance of  the  inferior  planets  Mercury  and  \  enus  from 
the  sun.  Mercury  is  never  seen  at  a  greater  distance 
than  about  2HD  from  the  sun  ;  this  is  called  its  greatest 
digression  :  but  on  account  of  the  great  eccentricity  of  the 
planet's  orbit,  the  limit  is  subject  to  considerable  vari- 
ation. The  greatest  digression  of  Venus  is  about  47.°.  and 
it  admits  of  a  variation  only  amounting  to  about  2°  48' 
between  its  extreme  values.  When  the  digression  of  an 
inferior  planet  attains  It  maximum,  the  visual  ray  along 
which  It  is  seen  Is  a  tangent  to  the  orbit,  and  the  planet 
appears  for  some  days  nearly  stationary.  The  term 
elongation  is  also  used  to  denote  a  planet's  apparent 
distance  from  the  sun ;  but  elongation  is  applied  indif- 
ferently to  any  planet,  whereas  digression  is  usually  con- 
fined to  the  two  inferior  ones. 

DILAPIDATION,  chiefly  in  Ecclesiastical  Law.  is 
where  an  incumbent  of  a  benefice  suffers  the  liarsoimge 
house  or  outhouses  to  fall  down  or  be  in  decay  tor  wont  of 
necessary  repairs,  or  commits  any  wilful  waste  of  the  in- 
heritance of  the  church.  Proceedings  against  an  incum- 
bent for  dilapidations  must  be  in  the  spiritual  court. 
Against  his  executors,  the  remedy  is  either  by  proceeding 
in  that  court,  or  the  successor  may  have  an  action  of  debt 
or  on  the  case  for  damages  at  common  law. 
DILATA'TION.  See  ExraNsioN. 
DILE'MMA.  (Gr.  hit,  twice,  and  >  *.ufsm,  an  assump- 
tion; a  twiifold  assumption.)  In  Logic,  a  species  of  ar- 
gument in  the  form  of  a  complex  conditional  syllogism. 
(Sec  Syllogism.)  It  has  been  divided  by  logical  writers 
into—  I.  The  simple  constructive  dilemma,  in  which  the 
major  premiss  contains  several  antecedents  all  with  the 
same  consequent ;  tho  minor  premiss  grants  that  some 
one  of  these  antecedents  is  true ;  and  the  conclusion  infers 
that  the  common  consequent  is  true:  e.g.  If  A  is  B,  C 
is  D  ;  and  If  X  is  Y,  C  is  D  ;  but  either  A  is  Bor  X  is  Y, 
therefore  C  is  D.  2.  The  complex  constructive  dilemma, 
in  which  the  several  antecedents  have  each  a  distinct 
consequent ;  and  it  being  granted  that  one  antecedent  is 
true,  it  follows  that  one  consequent  is  true:  e.g.  If  A  Is 
B,  C  is  D  ;  and  if  X  is  Y,  E  is  F  ;  but  either  A  is  B  or  X 
is  Y,  therefore  cither  C  is  D  or  E  is  F.  3.  The  de- 
structive dilemma,  properly  so  called,  has  several  ante- 
cedents with  each  a  different  consequent ;  and  by  denying 
the  consequents  disjunctively  ii.e.  denying  that  one  or 
the  other  consequent  is  true)  In  the  minor  premiss,  we 
proceed  in  the  conclusion  to  deny  the  truth  of  one  or  the 
other  antecedent :  e.g.  If  A  is  U,  C  is  D  ;  and  if  X  is  Y, 
E  is  F ;  but  either  C  is  not  D  or  E  is  not  F,  therefore 
either  A  is  not  B  or  X  Is  not  Y.  Every  dilemma  i 
reduced  into  two  or  more  simple 

In  the  ordinary  sense  of  the  word,  a  dilemma  Is  ~.».  Bu- 
rnetii In  which  two  or  more  propositions  are  pressed  upon 
the  mind  in  such  a  manner  that  by  granting  which  we 
will  we  are  compelled  to  infer  the  same  conclusion.  One 
of  the  most  c  " 
Protogoras I 
count  of  which  we  beg  i 
Letters,  vol.i.  p.  149. 

DI'LETTA'NTE.  (It.)  A  term  wholly 
in  France,  England,  and  Germany  ;  signifying  an  ktummuw, 
isk,  but  also  of  the  kindred  sciences.  There 
„  In  England,  since  the  year  1700.  a  society 
called  the  Dilettanti  Society,  which  was  originally  insti- 
tuted by  gentlemen  who  had  travelled  in  Italy,  simply  for 
social  purposes,  and  for  tx-rpetuatlng  In  each  other's  com- 
pany the  pleasure  they  had  derived  from  their  residence 
in  that  classic  country  :  but  its 
terially  extended ;  and  it  has  a. 
bj  the  libera' - 
the  purposes 


comiR'iicu  to  uner  me  same  conclusion,  una 
celebrated  dilemmas  is  that  of  the  philosopher 

In  reference  to  his  pupil  Euathlus  ;  for  an  ac- 
lich  we  beg  to  refer  the  reader  tothe^Mcniais 


:  but  its  objects 

1  It  has  acquired  universal  celebrity 
with  which  it  has  devoted  its  funds  to 


to  the  world. 

DI'LIGENCE.  In  Scottish  Law,  a  general 
prehending  the  process  of  law  by  which  persons, 
effects  are  seised  in  execution  or  in  security 
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DILLENIACEJE. 

It  is  divided  Into  that  against  the  heritage,  that  against 
the  moveable*,  and  that  against  the  person  of  the  debtor ; 
of  each  of  which  there  are  several  species.  (Sec  INHIBI- 
TION, ADJUDICATION,  POINDING,  SEQUESTRATION.  HORN- 
ING.) Diligence  is  also  the  name  of  the  warrants  issued 
by  courts  for  enforcing  the  attendance  of  witnesses,  or  the 
production  of  writings. 

DILLENIA'CE.E.  (Dlllenla.  one  of  the  genera.)  In 
Botany,  a  natural  order  of  chiefly  arborescent  Exogens 
inhabiting  the  hotter  parts  of  the  world.  Allied  to  Magna, 
liaeea? ;  from  which  they  are  distinguished  by  their  want 
of  stipules,  and  the  quinary  arrangement  of  the  parts  of 
fructification.  They  differ  from  IianunnUacete,  to  which 
they  are  also  akin,  in  their  persistent  calyx  and  habit,  and 
are  universally  characterised  by  the  presence  of  an  aril. 
Their  properties  are  generally  astringent. 

DILL  SEED.  The  seed  of  the  Anethvm  graveolens, 
or  common  dill.  This  plant  is  grown  for  the  supply  of  the 
medical  market  with  seeds :  they  are  warm  aromatic*,  with 
something  of  the  caraway  flavour,  and  yield  dill  water 
and  an  essential  oil  when  distilled  with  water.  Dill  water 
is  a  useful  remedy  in  flatulency  and  gripes  of  children. 

DI'LUENTS.  (Lat.  dlluo,  /  wash  a\  nay ,  |  Water  and 
aqueous  drinks,  which  increase  the  secretion  of  urine  and 
the  perspiration,  and  appear  to  dilute  the  fluids  of  the 
body,  are  medically  spoken  of  as  diluents. 

DILU'VIUM.  (Lat.)  The  accumulations  of  gravel, 
Ac.  supposed  to  have  been  the  consequence  of  the  deluge. 

HTML:  HAN'S,  Dimera.    (Gr.  lit,  tiro,  nr,(Of,  thigh.) 
The  name  of  a  section  of  Colcopterans,  comprehending 
those  which  have  apparently  only  two  joints  in  each 
tarsus  ;  this  structure,  however,  does  not  in  point  of  fact 
exist,  there  being  always  a  third  rudimental  tarsal  joint. 

DIMINISHED  INTERVAL.  In  Music,  one  that  is 
defective  or  short  of  Its  just  quantity  by  a  lesser  semitone. 

DIMINUE'NDO.  (It.)  In  Music  an  instruction  to 
the  performer  to  lessen  the  volume  of  sound  from  loud 
to  soft,  usually  marked  thus  >. 

DIMINU'TION.  ( Lat.  dhninutlo.)  In  Music,  a  di- 
vision of  a  large  note  into  smaller  ones  ;  as  a  semibrcve 
into  two  minims,  four  crotchets,  Ac. 

Diminution.  In  Architecture,  the  gradual  decrease  of 
the  diameter  of  a  column  as  it  rise*.   See  Entasis. 

DIMl'NUTI v i  (Lat.),  in  Grammar,  is  applied  to 
words  which,  by  the  addition  of  on*  or  more  syllables  to 
those  from  which  they  arc  derived,  soften  tho  meaning  or 
diminish  the  force  and  effect  thereof.  Every  language  is 
in  a  greater  or  less  degree  susceptible  of  diminutives ;  but 
in  this  respect,  as  is  well  known,  the  Italian  language  sur- 
passes all  those  both  of  ancient  and  modern  times. 

DI'MITY.  A  cotton  cloth  of  a  thick  texture,  and  ge- 
nerally striped  or  otherwise  ornamented  In  the  loom  ;  it 
is  chiefly  used  for  articles  of  female  dress,  and  for  bed 
furniture  or  window  curtains,  and  is  very  rarely  dyed. 

DIMYA'RIAS,  Dimyariar.  (Gr.  »,f,  twice,  jmmw.  a 
mtuclc.)  All  those  bivalves  or  conchifers  are  so  called 
which  have  two  distinct  and  separate  adductor  muscles,  and 
consequently  two  corresponding  muscular  impressions  on 
each  valve. 

DI'OCESE.   (Gr.  humnrtc.  a  government.)   The  ter- 
ritorial extent  of  a  bishop's  jurisdiction,  embracing  several 
or  parishes.    As  in  early  times  the  Christian 
or  most  easily  collected 
as,  so  in  these  towns  did 


In 


into  a  congregation  in  Urge  tt 

the  bishop  reside  and  minister  to  the  faithful  in  his  church, 
assisted  by  his  priests  and  deacons.  When  the  number 
of  believers  required  the  accommodation  of  additional 
temples,  or  congregations  were  formed  in  the 
villages,  the  bishop  was  wont  to  appoint 
service,  and  the  districts  Inhabited  by  the* 
gregations  would  become  the 

DI'ODON.   (Gr.  itt.  and  Kw,s  toot*  ; 
The  name  of  a  genu*  of  ~ 
Jaws,  each  with  a  singl 

DIONY'SIA.  (Gr.vw 
the  festivals  of 
cularly  those  that  were  celebrated  in  Attica,  which  "were 
three  In  number,  distinguished  by  the  following  titles^ 

b2£fa^7oW 

lamina?  (a  part  ol  tne  city  01  Allien*,  where  tiwv  were 
held),  whlchwcre  also  called  Leniean  (r»  Km,m7m\  from 
Xr»t,  a  wine-press),  or  Anthesteria  ( A»0irrM<«,  from 
Anthesterion.  the  name  of  the  Attic  month  correspond- 
ing to  our  January,  in  which  they  were  celebrated) ;  and 
3.  The  Great  Dionysla  (rk  fMymXu).  At  ail  of  these  fes- 
tival* the  chief  amusements  consisted  in  the  representation 
of  stage  plays  ;  but  the  last  was  most  celebrated,  as  then, 
he  face  of  all  Greece,  the  great  tragic  contests 
spared  to  render  the  deco- 
as  splendid  as  art  could 
exhibitions  a  great  portion  of 
n  the  tributary  states  was  ex- 
_  private  property  of  the  persons  ap- 
pointed to  superintend  them,  they  being  not  only  under 
the  protection  of  the  state,  but  a  principal  object  of  its 
care.  ( See  BcrcAh's  Public  Economy  of  Athens.) 
DIOPHA'N TINE  ANA'LYSIS.    A  branch  of  al- 


DIORAMA. 

gebra.  which  treats  of  certain  classes  of  indeterminate 
questions  relating  to  square  and  cube  numbers,  r » -« •  - 
Langular  triangles,  Ac.  The  name  is  derived  from  Dio- 
phantus,  a  mathematician  of  Alexandria,  who  is  supposed 
to  have  lived  in  the  third  century  of  our  era,  ana  who 
examined  and  resolved  a  great  number  of  questions  of 
this  nature  in  his  celebrated  treatise  on  arithmetic.  Of 
this  work,  which  exhibits  the  state  of  algebra  among  tho 
Greeks,  there  are  two  editions :  one  by  Hachct  at  Paris. 
In  1631  ;  the  other  at  Toulouse,  in  1670,  which  is  enriched 
by  some  valuable  notes  of  Fermat.  The  following  ox  - 
ample  will  serve  to  illustrate  the  nature  of  the  Diophan- 
tine  problems ;  the  object  of  which,  in  general,  is  to  find 
commensurable  numbers  that  satisfy  conditions  which 
may  be  satisfied  by  an  infinity  of  indeterminate  numbers. 
Suppose  it  were  required  to  And  three  numbers,  such 
that  the  sum  of  the  squares  of  the  two  first  is  equal  to  the 
square  of  the  third ;  that  Is,  to  find  x,  y.  and  x,  such  that 
*'  +  y ^  =  s*.  The  solution  may  be  as  follows  :  —  I^et 
«"i  +  s,  then  +        +      and  m*  +  y3  mm  m* 

w*  —  «*■ 

+  2  *  «  +•  W\  or  y*  aw  2  x  u  +  s»s,  whence  *  mm  -  —   . 

tu 

Now  we  may  choose  for  y  and  w  any  numbers  we  please, 
so  that  y*  —  u%  is  divisible  by  3  u  (which  will  be  the  case 
if  we  make  u  ~  \ .  and  y  any  odd  number  whatever).  For 
example.  If  we  suppose  y»3.  and  u  m  I ,  we  have  r  «=  4 , 
and  z  i  4  «bS;  so  that  the  three  numbers  arc  3.  4. 
and  5.  Since  x*  +  y2  mm  a',  it  is  obvious  that  x  and  y  may 
represent  the  two  sides  of  a  right  angled  triangle,  of 
which  z  is  thehypothenuse.  The  student  of  the  indetermi- 
nate analysis  will  find  this  subject  very  fully  and  perspi- 
cuously treated  In  the  second  volume  of  Eider's  Algctn  tt. 

DIO'PSIS.  (Gr.  lot,  through,  ami  m-l-.  an  eye.  i  The 
name  of  a  genus  of  Dipterous  insects,  remarkable  for 
having  the  eyes  and  antenna?  situated  at  the  extremity  of 
slender  horny  peduncles  rising  from  the  tides  of  the  heat  I. 
and  equalling,  in  some  species.the  entire  length  of  the  body. 

DIO'PTRICS.  (Gr.  lunrren,  something  transparent  ; 
from  it*,  through,  and  •ty»*mu,  /  see.)  A  branch  of 
Optics,  of  which  the  object  is  to  investigate  and  explain  the 
effects  of  the  refraction  of  light  when  it  passes  through 
different  media,  as  air,  water,  glass,  Ac.  Its  principal 
application  is  to  the  construction  of  telescopes  and  mi- 
croscopes, and  other  instruments  which  require  the  use 
of  refracting  lenses.  The  term  is  not  much  used  by  mo- 
dern writers  on  optics,  the  phenomena  to  which  it  refers 
being  treated  under  the  general  head  of  Refraction.  See 
Lens,  Light,  Omci,  Retraction. 

DIORA'MA.   (Gr.hm,  through,  *nA  I  see.)  A 

mode  of  painting  or  scenic  representation,  invented  by 
two  French  artists.  Daguerre  and  Route 
brought  forward  as  a  public  exhibition  In  I 
dries  of  Europe. 

The  peculiar  and  very  high  degree  of  optical  illusion 
produced  by  the  diorama  depends  upon  two  principles  ; 
the  mode  of  exhibiting  the  painting,  and  the  manner  of 
preparing  it.  With  respect  to  the  first  of  these,  the  spec- 
tator and  the  picture  are  placed  In  separate  rooms,  and 
the  picture  viewed  through  an  aperture,  the  sic* 
are  continued  towards  the  picture,  so  as  to  i 
object  in  the  picture  room  from  being  seen  exc 
painting  itself.  Into  the  room  in  which  the  spectator  is 
placed  no  11  -v  . 


placed  no  light  is  ailmitted  excepting  what  comes  thrc 
this  aperture  from  the  picture ;  he  is  thus  placed  in  c 
paratlve  darkness,  and  also  (which  contributes  to 
effect)  at  a  considerable  distance  from  tho  picture.  The 
picture  room  Is  illuminated  from  the  roof,  which  is  glazed 
with  ground  glass ;  and  the  picture  so  placed  that  the 
light  falls  o 


of  folds  or 


The 

by  which  the  intensity  of 
creased  or  diminished  at  pie 
represent,  with  great  effect  and  a 
accidents  of  light  and  shade,  or  the  i 
depending  on  the  state  of  the  atmosphere ; 
shine,  cloudy  weather,  or  the  obscurity  of  tf 
The  second  principle  consists  in  painting  i 
of  the  picture  in  transparency,  and  admitting  a  stream  of 
light  upon  it  from  behind,  which,  jvusing  through  the 
picture,  produces  a  brilliancy  far 


jects,  as  I     interiors  of  cathedrals,  Ac. 

In  order  to  render  the  exhibition  more  attractive,  it  is 
usual  to  present  more  scenes  than  one.  This  may  of 
course  be  effected  by  removing  one  picture  and  *ub#tt- 
tutlng  another ;  but  with  a  view  to  prevent  the  Illusion 
from  being  impaired  by  the  accidents  incidental  to  scene, 
shifting,  a  different  method  is  sometime*  resorted  to.  In 
the  diorama  in  the  Regent's  Park,  the  room  In  which 
the  spectator  is  seated  u  a  rotunda  about  40  feet  in  di- 
ameter, which  turns  round  a  vertical  axis  by  means  of 

the  floor.   There  are  two  pfc- 
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DIOSCOREACE.E. 

tare  rooms  contiguous  to  eac b  other,  each  containing  a 
nrw  :  and  when  the  scene  is  to  be  changed,  the  rotunda 
is  turned  round  until  tho  aperture  in  front  of  the  spec- 
tators, which  was  first  opposite  to  the  opening  into  one  of 
the  picture  rooms,  is  placed  directly  opposite  the  open- 
ing into  the  other.  This  contrivance,  however,  it  will  be 
observed,  is  independent  of  the  principles  peculiar  to  the 
diorama. 

DIOSCOREA'CEjE.  (Dtoscorea,  one  of  the  genera.) 
A  natural  order  of  Endogens,  Inhabiting  the  tropics,  and 
with  Simtacea  by  the  genus  ramus,  in  having 
fruit ;  but  differing  from  it  by  the  threefold 
•  of  inferior  ovary,  capsular  fruit,  and  the  albumen 
having  a  large  cavity.  The  mealy  tubers  of  Dioscorea, 
under  the  name  of  yams,  form  an  important  food  in  all 
r  ,     .1  countries. 

DIP.  in  Magnetism,  is  the  angle  which  a  magnetic 
needle  makes  with  the  plane  of  the  horizon,  when  poised 
on  it*  centre  of  gravity  and  at  liberty  to  turn  in  the 


DIPLOMATICS. 


which  they  make  with  the  horison 
or  inclination,  and  the  point  of  the 
ther  slope  is  called  the  dtp  of  the  b 

DIP  OF  THE  SEA  HORIZON.  The  apparent  an- 
gular depression  of  the  visible  horison,  caused  by  the 
height  of  the  spectator  above  the  surface  To  find  it, 
multiply  the  square  root  of  the  height  in  feet  by  I  063; 
the  re»ult  is  the  dip  in  minutes  (of  a  degree)  and  decimals. 

The  actual  dip  observed  is  generally  less  than  the  true 
or  abstract  dip  by  T'|  on  the  average ;  but  this  is  again 
affected  by  the  temperature  of  the  sea  :  when  the  sea  is 
warm  t  than  the  air  the  horison  appears  lower  than  its 
place  by  theory,  and  the  contrary  when  the  sea  is  the 
colder. 

DI'PHTHONG  (Gr.  ht,  double:  and  Qkyytu*,,  / 
sound),  has  usually  been  defined  to  be  a  double  vowel, 
or  the  anion  of  two  vowels  pronounced  together,  so  as 
only  to  make  one  syllable.  If,  however,  this  definition  be 
more  narrowly  examined.  It  will  be  found  to  be  deficient 
in  two  of  the  most  essential  qualities  of  a  good  definition 
— precision  and  accuracy.  If,  says  Mr.  Walker,  a  diph- 
thong be  two  vowel  sounds  in  succession,  they  must  ne- 
cessarily form  two  syllables,  and  therefore  by  the  very 
definition  cannot  be  a  diphthong :  if  it  be  such  a  mix- 
ture of  two  vowels  as  to  torm  but  one  simple  sound,  it  is 
improperly  called  a  diphthong ;  nor  can  any  auch  simple 
mixture  exist.  Perhaps  the  best  definition  of  a  diph- 
thong, although  even  that  is  far  from  embracing  all  the 
peculiarities  of  this  class  of  letters,  is  to  be  found  in 
Smith's  Scheme  Jor  a  French  and  English  Dictionary,  to 
whnh  we  t>pc  to  refer  the  reader. 

DI'PH  Y  ANS.  Diphyes.  (Gr.  »«,  two,  and  ft*,  an  off. 
spring.)  A  family  of  AceUsphans,  comprehending  those 
singular  species  in  which  two  distinct  individuals  are 
always  conjoined,  one  being  lodged  in  the  concavity  of 
another. 

DPPLOE.   (Or.  imXm,  I 
spongv  substance  between  the  t 
DIPLOMA, 
sort  of 

'"The  1 

of  the 
on  two 

so  a*  to  fold  In  the  form 
ste  than  the  fifth  century 
on  leave*  of  the  papyrus,  or  Biotas  Aigypt- 
on  parchment.    The  form 


, .  tnose'of  a 

f  the  diploma  granted  by  the  sovereigns, 
Ac.  of  modern  Europe,  ^varied  from  ngc 

tant  branch  of  the  science  of  diplomatics.  0mU  00 
►IPLO'MACY,  in  its  most  restricted  sense,  is  used 
i  the  art  of  conducting  negotiations  or  arranging 
between  nations  by  means  <  f  their  foreign  mi- 
or  w  ritten  correspondence ;  but,  in  its  most  ex- 
sigTiiflration,  it  embraces  the  whole  science  of  ne- 
wlth  foreign  states  as  founded  on  public  law, 
engagements,  or  an  enlightened  view  of  tho  in- 
of  each.  But,  upon  this  subject,  we  cannot  do 
»*<ter  than  embody  in  our  pages  some  remarks  from  the 
Introduction  to  Marten's  Manuel  Diplomatique,  in  which 
a  distinct  view  is  exhibited  of  the  importance  and  main 
oot»Tt*  of  diplomacy. 

Diplomacy,  says  that  able  statesman,  must  be  placed 
in  the  foremost  rank  of  the  useful  sciences.  The  fate  of 
nations.  In  the  present  state  of  the  world,  depends  greatly 
on  their  relations  with  others ;  and  these  again  are  mate- 
rially influenced  and  determined  by  the  nature  of  their 
foreign  policy,  that  is.  by  the  success  with  which  they 
bare  cultivated  and  applied  the  principles  of  this  science. 
Diplomacy  embraces  — 

! .  The  law  of  nations,  by  which  the  relations  of  one 
state  with  another  are  determined  both  in  peace  and  war. 

J.  The  political  principles  of  individual  states,  as  de- 
duced from  a  regard  to  their  peculiar  Interests ;  and  a 


knowledge  of  tho  wav  in  which  these  Interests  may  be  re- 

mm-Hed  with,  and  made  subservient  to,  the  law  of  nations. 
3.  An  acquaintance  with  the  privileges  and  duties  of 


to  be 


diplomatic  i 

4.  The  conduct  of  negotiations,  or  the 
pursued  in  treating  of  the  interests  of  differ 

5.  The  moral  and  physical  statistics  of  each  power. 

6.  The  political  and  military  history  of  the  states  >u»«  ins; 
diplomatic  relations;  and  the  projects,  tendency,  and 
policy  of  their  respective  governments. 

7.  The  various  systems  of  government,  supremacy, 
concession,  retention,  equilibrium,  centralisation,  con- 
federacy. Ac,  that  may  be  brought  into  operation. 

8.  The  art  of  composing  diplomatic  despatches. 

To  this  multifarious  information  the  diplomatist  should 
unite  the  powers  of  calculation  and  application  peculiar 
to  strong  minds. — the  "tact  des  convenances,"  which  may 
be  felt,  but  cannot  lie  expressed,  — circumspection,  ad- 
dress, and  perfect  integrity.  The  com!  filiation  of  these 
various  qualities  will  procure  for  the  diplomatist  such  a 
character  for  sagacity,  rectitude,  and  straightforwardness, 
as  still  sooner  or  later  obtain  for  him  an  ascendency  over 
the  minds  of  others,  and  give  great  weight  to  his  opinions. 

It  must  be  remembered  that  the  diplomacy  of  every 
nation  is  more  or  less  within  the  range  of  casualties ; 
being  subject  to  the  versatility  inseparable  from  human 
affairs,  the  fickleness  and  | Missions  of  man,  and  the  un- 
certainty of  events ;  —  an  unlooked-for  death,  a  change  of 
ministry,  treacherous  designs,  undue  Influence  from  any 
quarter,  a  false  calculation,  corruption,  —  each  of  those 
causes  may  change  the  policy  or  course  of  a  government ; 
and  this  will  more  or  less  affect  every  other  government, 
in  proportion  to  the  extent  of  its  influence.  In  addition  to 
these  numerous  causes  of  variation.  If  ambitious  projects  be 
entertained  by  any  great  power,  diplomacy  becomes  still 
more  Intricate  and  difficult .  Every  state  desires  to  be  pro- 
tected against  the  storm  which  its  rulers  imagine  they 
can  prognosticate,  and  of  whose  bursting  they  are  appre- 
hensive. Again,  we  must  remark  that  the  schemes  of  a 
government,  how  admirably  soever  contrived,  have  often 
miscarried,  either  from  subordinate  persons  or  those  in- 
trusted with  putting  them  in  execution  having  misapplied 
or  misunderstood  the  instructions  of  their  superiors. 

From  what  has  been  said.  It  will  be  easily  understood 
that,  in  diplomacy,  false  estimates  are  frequently  formed 
of  the  merits  of  original  plans  or  designs  from  looking 
at  their  results  only.  The  diplomatist  is  of  course  ex- 
empted from  all  responsibility  in  regard  to  operations 
mixed  up  with  the  events  of  war  ;  he  is  answerable  only 
for  the  success  of  his  projects  under  the  conditions  on 
which  he  proposed  them. 

A  diplomatist  of  moderate  capacity.  If  favoured  by  cir- 
cumstances, may  accomplish  much  more  than  the  man  of 
genius  who  has  to  contend  with  adverse  fortune ;  " 
difference  of  success  makes  no  change  in  their 
ability,  and  those  acquainted  with  the 
readily  discriminate  between  sagacity  and  i 

Diplomacy  has  been  practised  in 
mankind  have  been  formed  Into  independent  states, 
though  it  is  difficult  to  ascertain  the  precise  period  at 
w  hich  the  term  came  Into  use.  The  sy  stem,  however, 
of  the  regular  and  uninterrupted  residence  of  foreign 
peace  at  the  European  courts,  as  at 


been  only  sent  on  special  occasions,  but  attend* 
much  greater  show  and  retinue  than  has  been  the 
in  modern  times  ;  while  the  substantial  business  c 


to 

:  —  1 .  Ambas- 
plenipo- 
d  affaires  ;  5. 


business  of  i 
by  agents  of  a 


at  the  neigh 
lower  stamp  and 
ranked,  in  Europe,  in  the 
the  regulations  of  the  " 
sadors  ;  2.  Envoys  ex( 
tentlary  ;  3.  Ministers 
Secretaries  of  legation 
have  no  precise  diplomatic 
sldercd  by  courtesy  as  attached  to  the 

Among  the  best  works  on  this  important  subject  are  the 
TraiUt  corn  pie t  dc  Diplomatic,  ou  Theoric  generate  des 
Relations  eiterieures  des  Puissances  de  T Europe,  par  M. 
le  Comte  de  Garden  (Paris.  1*33),  3  vols,  ftvo  ;  and  Dc 
Wie&mArt'*  Ambassadcur  et  scs  Fonctions  (Ed.  Opt.), 
1746,  lli  vols.  4to.  See  also  the  Manuel  Diplomat  tone, 
by  Von  Marten  (Paris,  18*5) ;  Hassan  s  Hist.  lien,  et 
Raisonn.  dc  la  Diplom.  Francatsc,  7  vols.  (Paris,  1811)  j 
and  Von  Marten's  (senior)  Orundriss  eincr  Diplom.  00m 
schichtc  der  Europ  Staatshandet,  *c.  (Hamburg,  Hvok- 

DIPLOMA'TICS.  The  science  of  deciphering  an- 
dent  writings,  assigning  their  date,  &c.  The  name  is 
derived  from  diploma,  which  see.  Writings  of  earlier 
date  than  the  fifth  century  were  mostly  on  the  leaves 
of  the  papyrus,  or  Sibtos  AZgyvtiaca.  Parchment  ap- 
pears to  have  been  first  generally  used  in  that  century ; 
and  the  oldest  documents  bearing  the  character  of  dip- 
lomas which  we  possess  do  not  extend  to  a  higher  an- 
tiquity. Not  long  after  the  general  adoption  of  parchment, 
a  variety  of  substances  and  colours  began  to  b«  used  In 


DIPLONEURANS. 

writing,  as  vermilion,  purple,  gold  and  silver ;  bat  thli 
sumptuous  fashion  did  not  long  remain  In  use.  The 
science  of  diplomatics  teaches  the  different  styles  and 
forms  adopted  in  ancient  public  documents ;  the  titles, 
rank,  fitc.,  of  puhlic  officers  whose  names  are  subscribed 
to  them ;  the  knowledge  of  the  materials  used  in  writing 
in  different  ages,  of  the  different  characters  used  in  suc- 
cessive periods  and  In  various  countries  ;  and  the  several 
kinds  of  diplomas  or  public  instruments. 

This- science  is  said  to  owe  its  origin  to  a  Jesuit  of  An- 
twerp, named  Papclrnch,  who  devoted  himself  arduously 
to  the  research  and  exposition  of  old  diplomas  about  the 
year  1676 ;  but  the  honour  of  having  reduced  it  to  a  science, 
and  established  it  on  a  sure  and  more  satisfactory  found- 
ation, is  due  to  Mabillon,  whose  learned  work,  Dere  Diplo- 
matica,  was  given  to  the  world  in  1681.  The  principles  laid 
down  by  Mabillon.  however,  were  more  fully  developed 
about  the  middle  of  last  century,  in  one  of  the  most  elabo- 
rate works  of  which  the  literature  of  any  nation  can  boast, 
the  Souveau  Traite  de  Diplomatique;  and  which  has  left 
little  to  be  done  by  subsequent  labourers  in  this  field  be- 
ond  the  duty  of  translation,  compilation,  or  abridgment, 
'mm  the  above  statement  of  the  objects  of  this  sci- 
ence, it  will  be  at  once  perceived  that  it  is  of  immense 
utility.  It  has  greatly  facilitated  the  researches  of  the  his- 
torian, the  politician,  the  divine,  the  political  economist ; 
and  has  contributed  to  the  elucidation  of  points  in  the 
history  of  nations  which  might  otherwise  have  been  for 
ever  buried  In  obscurity.  We  subjoin  a  list  of  the  most 
important  works  on  this  interesting  science,  -arranged 
according  to  the  date  of  their  publication ;  from  which 
It  will  be  seen  that  the  French  and  Germans  have  pro- 
secuted this  science  with  an  energy  and  enthusiasm  to 
which,  considering  its  vast  importance,  our  national  li- 
terature presents  a  most  humiliating  contrast.  Besides 
the  work  of  Papelroch  above  referred  to,  entitled  the 
fropuUeum,  there  are, Mabillon, re  Diplomatico,  6  vols, 
fol.  ( Paris,  16H1 ),  to  which  a  supplementary  vol.  was  added 
in  1704:  Hittoria  Diplomatics,  by  Maffei.  4 to.  ( 
IT/7  :  this  work  may  be  regarded  as  merely  a  supplement 
to  Mabillon):  Ckron.  Waltkeri  Lexicon  Divlorn  3  vols. 


f 


7 :  this  work  may  be  regarded  as  merely  a  supplem. 
Mabillon);  Chron.  Walthert  Lexicon  6iplon\ i  3  v< 
mm.  (Gotting.  1746-7) ;  Heumann  von  Teutschenbrunn, 
tommenta.  de  re  Dtplom.  Return.  SfC.Alo.  (Nuremberg, 
1745);  NouPtau  Traite  de  Diplomatique,  by  the  Bencdi"- 
Une  monk*  Toussaint  and  Tassin.  6  vols.4to.  ( Paris,  1 760- 
« .  Haisonn/e  de  Diplomatique,  3  vols. 


1774 :  this  work  Is  intended  chiefly  to  aid  »>e- 
he  science)  ;  Gattcrcr,  Abriss  der  Diplomatik, 
8vo.  (Gotting.  179«);  Sckamemann's  Prolutio  de  ftnilmt 
Artis  Diplom.  Pratt.  Hegundis  ;  and  his  Versuch  einei 
rifhlUllT  Systems  der  Allaem.  besondcrs  dltem  Diplo- 
tnatik.  8vo.  (Gotting.  1807). 

DIPLONEU'RANS.  Diploneura.  (Gr.  hwX*.  double, 
and  nvfn,  nerve.)  A  name  applied  by  Kudolphi  to  that  di- 
vision of  the  animal  kingdom  comprehending  the  species 
which  have  two  nervous  systems,  via.  the  ganglionic  or 
sympathetic,  and  the  cerebro-spinal .  the  series  so  desig- 
nated corresponds  with  the  Vcrtebrata  of  Cuvier. 

DIPLO*PI4.  (Gr.hvk*,  double,  and  twrtpuu,  I  tec.) 
Double  vision.  This  affection  occasionally  is  symptomatic 
of  nervous  irritability,  worms,  indigestion,  hysteria,  Ac. 

DIPLO'PTERA.  (Gr.  J«rA'f.  double,  and  ••**<*.  a 
vine ;  doubled  wing.)  The  name  of  a  division  of  Aculeate 


llyrnenopterous  insects,  comprising  those  species  of  wasp 
ludinallv  when  at  rest. 


which  have  the  upper 


DIPLO'ZOON.  (Gr.  sWaar,  double.  an  animal; 
double  animal.)  The  name  of  a  very  singular  parasitic 
worm,  which  infests  the  gills  of  the  bream,  and  which 
appear*  to  be  formed  of  two  distinct  bodies  united  in  the 
middle,  so  as  to  present  the  appearance  of  a  St. Andrew's 
cross,  each  half  of  the  animal  containing  precisely  the 
same  organs  ;  vlt.  an  alimentary  canal,  a  sanguiferous  and 
a  generative  system. 

DIPNEUMO'NEANS,  Dipneumoneat.  (Gr.  In.  twice, 
and  rtiuuan.  a  lung ;  hro-lunged . )  A  term  applied  to  a  sec- 
tion of  spiders  (Araneidee), 
only  two  pulmonary  sacs. 

Dl'PPEL'S  OIL.    An  empyreumatic  oil, 
during  the  destructive  distillation  of  bone. 

DI'PPER.   A  name  commonly  given  to  tl 
Ousel  and  other  species  of  the  genus  Cinctut. 

DI'PPINO  NE'EDLE.  An  instrument  for  showing 
the  direction  of  the  magnetic  force  of  the  earth.  It  Is  a 
magnetic  needle,  furnished  with  an  axii  .itri.-lit  angles 
to  Its  length,  and  passing  as  exactly  as  |»o»»ible  through 
its  centre  of  gravity,  about  which  it  mores  in  a  vertical 
plane.  When  a  needle  thus  mounted  is  placed  any  where 
not  on  the  magnetic  equator,  it  dipt,  or  points  down- 
wards ;  and  if  the  vertical  plane  in  which  it  moves  coin- 
cides with  the  magnetic  meridian  (which  is  always  known 
by  means  of  a  variation  compass),  the  position  which  It 
assumes  shows  at  once  the  direction  of  the  magnetic 
force ;  and  the  intersection  of  two  or  more  directions, 
found  by  making  the  experiment  at  different  places,  in- 
dicates the  place  of  the  magnetic  pole.  Though  the 
pie*  on 
Ml 


DIPTEItANS. 

simple,  its  practical  construction  is  found  to  be  exceed- 
ingly difficult.  It  must  be  accurately  balanced  on  its) 
axis;  the  axis  mutt  be  placed  exactly  horizontal  :  the 
friction  must  be  diminished  to  the  utmost  extent  possible  ; 
and  the  adjustments  can  only  be  made  when  the  needle 
is  perfectly  free  from  magnetism,  and  also  secured  from 
the  effects  of  the  magnetic  influence  of  the  earth.  It 
must  be  subsequently  magnetised,  and  during  this  process 
much  care  is  required  to  guard  against  derangement. 
The  simplest  construction  is  represented  in  the  annexed 
figure.  The  needle  D  d  consists  of  a  flat  oblong  piece  of 
steel,  tapering  to  a  point  at  both  ends,  and  having  a 
slender  cylindrical  axis  pa* ted 
th  rough  its  centre  of  gravity .  The 
axis  moves  freely  in  circular  boll's 
made  in  the  lateral  horizontal  bars 
II  a,  which  support  a  vertical 
circle  C  C,  graduated  for  the  pur> 
pose  of  showing  the  inclination  of 
the  needle  to  the  horizon.  The 
stand  S  T,  to  which  the  circle  ia 
fixed,  is  provided  with  levels,  and 


adjusted  to  horizontally  by  means 
of  screws.   But  in  the  most  im- 


proved form  of  construction  of 
the  dipping  needle,  the  axis.  Instead  of  being  a  cylinder, 
is  a  knife  edge,  resting  perpendicularly,  like  the  supports 
of  a  pendulum,  on  two  agate  planes.  A  needle  thus  sup- 
ported, however,  must  necessarily  make  small  oscillations  ; 
consequently  it  must  be  so  adjusted  that  v.  hen  it  points 
In  the  direction  of  the  magnetic  force,  the  knife  edges 
may  bo  perpendicular  to  the  agate  planes.  The  mean 
value  of  the  ang?e  of  the  dip  must  therefore  be  known 
previously  to  its  construction  ;  but  it  is  the  best  adapted, 
on  account  of  its  delicacy,  for  ascertaining  the  minute 
variations  of  the  dip  at  the  same  place.  The  angle  of  the 
dip,  like  that  of  the  variation,  changes  its  value  even  at 
the  same  place,  following  of  course  the  motion  of  the 
magnetic  poles,  which,  from  the  observations  made  by 
Scoresby,  Parry,  Boss,  and  others  In  high  * 
pear  to  have  a  motion  westward,  the  annu 
which  Is  about  11'  4".  In  the  summer  of  l«3l, 
mandcr  Ross.  In  an  excursion  from  the 
his  party  were  so  long  detained  in  the  polar  seas,  reached 
a  spot  on  the  continent  of  North  America,  which  had  bein 
calculated  to  be  the  position  of  the  magnetic  pole.  There 
he  found  the  dip  of  the  needle  to  be  Xr5  W,  within  one 
minute  of  the  vertical ;  and  compass-needles  suspended 
In  the  most  delicate  manner  possible  exhibited  no  polarity 
whatever.  The  latitude  of  this  spot  is  70°  6'  17"  north, 
and  its  longitude  96°  4C'  46"  west.  (Foi  a  description  of 
some  other  forms  of  the  dipping  needle,  see  Brevtter't 
Treatise  on  Magnetism.) 

DIPSA'CK.E.  (Dipsacus,  one  of  the  genera.)  In 
Botany,  a  natural  order  of  herbaceous  Exogens,  chiefly 
Inhabiting  the  south  of  Europe  and  a  few  other  countries. 
Nearly  allied  to  Composite;  but  differing  In  their  stamens 
being  distinct,  and  their  o\tdc  pendulous.  They  are  dis- 
tinguished fiom  Calynrac.u-  in  the  latter  having  connate 
anthers  and  alternate  leaves  ;  and  from  Valerianae  rts; 
by  their  capitate  flowers,  and  the  pretence  of  albumen. 
Their  properties  are  unimportant.  Diptacus  JuUonum  Is 
employed  mechanically,  for  the  sake  of  its  hard  stiff  bracts, 
in  the  process  of  dressing  woollen  cloths. 

DI'PSAS.  (Gr.  a  viper.)  This  term  has  been  sp- 
oiled by  Laurent!  to  a  genus  of  Colubrine  serpents  ;  and 
Ly  Dr.  I/eech  to  a  genus  of  fresh-water  Bivalves,  inter- 
mediate to  l.'nio  and  Anodunta. 

DIPTERA'CEiK.  A  natural  order  of  arborescent 
Exogens,  only  found  in  India  and  the  Indian  Archipelago, 
very  near  to  Ela?ocarpeir ;  but  distinguished  by  the  petals 
not  being  fringed,  and  In  the  want  of  albumen.  They  are 
also  allied  to  Malvaceee  in  the  contorted  activation  of  the 
corolla  and  the  crumpled  cotyledons  ;  but  differ  In  the 
stamens  being  cither  distinct  or  partially  combined,  their 
long,  narrow,  2-celled  anthers,  and  pendulous  ovules. 
Blume  traces  an  affinity  with  Gutt\fera?  in  their  resinous 
juice,  compound  superior  ovary,  drupaceous  fruit,  nu- 
merous long  anthers,  Irregular  coloured  calyx,  and  single 
exalbuminous  seed  ;  but  from  this  order  the  stipules 
and  the  aestivation  of  the  corolla  abundantly  distinguish 
them.  The  order  is  chiefly  marked  by  the  enlarged  fi>- 
llaceous  unequal  segments  of  the  calyx  investing  the  fruit . 
To  It  belongs  the  camphor  tree  ( Dryobalanops  cam- 
phor a),  which  also  yields  the  camphor  nil  of  Borneo  and 
Sumatra,  and  a  timber  called  sal,  the  best  and  most  ex- 
tensively used  in  India  ;  while  other  species  yield  pitch. 

DPPTERAL.  (Gr.3,*tt{K,<W^-trmgr«#.)  InArehl- 
tecture,  a  temple  which  had  a  double  range  of  columns 
on  each  of  its  flanks. 

DI'PTERANS.  Diptera.  (Gr.  iirrtfH.)  An  order 
of  Insects  having  for  their  main  and  most  conspicuous 
character  two  wings  only  corresponding  to  the  anterior 
pair,  and  two  short  clubbed  appendages,  called  kaltere* 
or  balancers,  and  which  seem  to  be  the  rudiments  of 
the  posterior  pair  in 


four-winged  insects.  The  Dlp- 
uithed  by  having  the  mouth  in 
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DIPTERYGIANS. 
a  sucker,  composed  of 


DISCIPLINE  OP  THE  SECRET. 


sis 


of  a  if  thy  tongue  or  protiosrls. 
of  the  Dipterous  Insects  hare  frequently  a 
*  bead;  and  always  have  the  stigmata,  or 
tcrathing  pore*.  cooflnc<l  to  the  second  and  terminal  seg- 
ment»  of  the  body.  In  wme  species,  as  the  blow -fly,  the 
i  are  batched  within  the  body  of  the  parent ;  In  other i, 
a),  the  larva  under] 


i  the  forest- fly  (.Wppobotca),  the  larva  undergoes  Its  me- 
Uroorphosui  In  the*  parent's  body,  and  the  young  are  ex- 
dodrJ  in  the  form  of  puptt. 

DiPTFH  V'GIANS,  Dtpterytia.  (Gr.  In,  twice,  and 
rry^.  a  Jit*  ;  tiro-Jinned.)  A  family  of  fishes  compre- 
betxliag  tho»e  which  have  but  two  fins. 

DI  PT  VCH.  (Cr.  3'Vrvr**,  tvqfold.)  Among  the  Ro- 
mau,  a  tablet  of  wood,  metal,  or  other  substance,  used  for 
ttw  purpose  of  writiitg,  and  folded  like  a  book  of  two 
L-a*i  i .  when  the  book  consisted  of  several  leaves,  it  was 
tensed  rsAiwrvx**  ■ or  **&nifold.  The  dlptychs  of  antiquity 
were  employed  especially  for  public  registers.  The  sacred 
i, rl  a-  4  tin'  <  .r«ek  church  were  double  catalogue*,  con- 
taining «>n  one  side  names  of  the  living,  on  the  other  those 
*J  tfar  dead,  which  were  rehearsed  during  the  office. 

Dl'Pl'S.  (Gr.  in.  and  wm*,  afoot.)  The  general 
came  for  the  Jerboas  or  Rodent  animals,  in  which  the 
•  •!  1  „>  An  disproportionately  dew-loped,  ami  chiefly 
serve  for  locomotion.  The  numerous  species  referable 
to  the  Ltmuran  genus  are  now  divided  into  the  subgenera 
A!         :.  iicrhtltus.  l)i)>tt-<  pr<  >per,  -\  c.  ;  and  l..rm  the  fa- 


IhpudnLr  :  the  Ucrbtili.  however,  are  more  nearly 
slliett  to  the  Murt<ke. 

DIPY'RK.  <  iir.  Ji.-.and  wv^.firt;  i.e.  a  mineral  doubly 
su*ceptible  of  the  action  of  tire.)  This  mineral  was  origin- 
ally confounded  with  piemte.  It  is  found  in  the  Western 
Pyrenees.  When  heated  before  the  blowpipe,  it  first  bc- 
cutDM  pho»phore*cmt,and  then  fuses:  characters  by  which 
it  is  distinguished  from  picnite.  It  occurs  in  white  or  red- 
dish white  transparent  or  translucent  crystals,  of  a  pris- 
matic form  ;  its  specific  gravity  is  !i"63.  It  is  hard  enough 
to  scratch  glass.  It  is  a  silicate  of  alumina  And  lime. 
Dl'KECT.  (Lat.  dirigo.)  In  Music,  a  character  used 
at  the  end  of  a  staff,  to  direct  the  performer's 
notice  to  the  succeeding  note  at  the  begin- 
ning of  the  following  stair. 
DIRE'CTOR.  A  common  surgical  Instrument:  it  is 
generally  made  of  silver,  and  resembles  a  grooved  probe. 
Its  use  is  to  direct  the  knife,  and  protect  the  parts  under- 
neath from  its  edge  or  point. 

DIRECTORS.  In  Commerce,  the  name  given  to  the 
tudinduals  composing  the  board  of  management  of  a  joint 
suck  company  ;  as  the  Bank  of  England,  the  E.  I.  Co.,  *c. 

DIRR'CTORY.  In  French  History,  the  name  given 
by  the  constitution  of  1795  to  the  executive  body  of  the 
French  republic.  It  consisted  of  five  individuals,  called 
directors,  who  were  selected  by  the  council  of  elders  from 
s  u»t  of  candidates  presented  by  the  council  of  five  huu- 
i  of  these  directors  retired  every  year,  and  was 
by  another  elected  on  the  same  principle.  To 
was  entrusted  the  superintendence  of  the 
i  departments,  the  finances  and  the  army, 
of  the  ministers  of  state  and  other 
lU  policy  was  at  first  moderate 
;  »Hit  after  a  short  interval  it  had  recourse 


to  measures  which  produced  wide-spread  dissatisfaction, 
sad  it  was  at  length  overthrown  on  the  ascendency  of 
Uoujtparte  after  an  existence  of  four  vears.  (For  the 


years.  (For 
de  Gohier ,  Paris, 
1*44.)' 

DiatxrroHT.  signifies  also  a  bank  containing  the  names 
of  the  inhabitants  of  a  town,  arranged  in  alphabetical 
order,  together  with  their  places  or  abode,  Ac.  It  is 
likewise  applied  to  a  book  containing  directions  for  public 
worship,  or  other  religious  services. 

DIRE'CTRIX.  In  Geometry,  the  name  given  to  a 
certain  straight  line  perpendicular  to  the  axis  of  a  conic 
section  ;  and  it  is  a  property  of  these  curves  that  the  dis- 
tance of  any  point  of  the  curve  from  the  directrix  is  to 
toe  distance  of  the  same  point  from  the  focus  in  a  constant 
ratio.  The  term  is  also  sometimes  applied  generally  to 
any  line,  whether  straight  or  curved,  which  is  required 
for  the  description  of  any  curve. 

DIRGE.  (A  contraction  of  dirige,  used  in  the  old 
formula  of  the  Catholic  service  for  the  dead  —  Dirige, 
bitmrtu,  lyrtu.)    A  funeral  song  or  hymn. 

DISABI*LITY,  in  Law,  signifies  a  state  which  renders 
a  person  incapable  of  enjoying  certain  legal  benefits;  as, 
th«j  state  of  an  alien  renders  him  incapable  of  taking  lands, 
that  of  infancy  of  making  valid  contracts,  and  so  forth, 
lhsability,  it  is  said,  may  happen  in  four  ways ;  by  the 
art  of  the  ancestor,  of  the  person,  of  God,  or  of  the  law. 

DISC,  or  DISK.  (Lat.  discus.)  In  Astronomy,  the 
face  of  the  sun,  moon,  or  a  planet,  such  as  it  appears  to  us 
projected  on  the  iky.  The  forms  of  the  celestial  bodies 
ocmg  spherical,  their  projections  arc  circular  planes. 

DlSCHA'RGE.  (Fr.  discharger.)  In  Architecture, 
a  term  used  to  signify  the  relief  or  distribution  of  a  weight 
or  load  to  be  borne;  " 


used  in  any  wall  over  a  lintel  to  discharge  the  lintel  of  the 
weight  which  would  be  otherwise  borne  try  it. 
DISCTPLE.    (Lat.  diseipulus.)    Literally,  one  who 


learus  the  principles  of  any  science  or  liberal  art  from 
another  ;  but  the  term  is  used  in  a  eulogistic  sense,  more 
particularly  to  signify  the  followers  of  any  renowned 
teacher  or  philosopher,  whose  spirit  they  have  imbibed 
along  with  a  knowledge  of  his  peculiar  tenets. 

Dl'SC IPLIN E  ( Lat.),  signifies,  primarily,  instruction 
or  government ;  but  it  is  applied  figuratively  to  a  peculiar 
mode  of  life,  in  accordance  with  the  rules  of  tome  pro- 
fession or  society.  It  is  also  used  to  designate  the  punish- 
ments employed  in  convents,  and  those  which  enthusiasts 
undergo  or  inflict  upon  themselves  bv  way  of  mortification. 

DISCIPLINE.  BOOK  OF,  in  the  Church  of  Scotland, 
is  a  common  order,  drawn  up  by  the  General  Assembly  in 
1650  for  the  reformation  and  uniformity  to  be  observed 
in  the  discipline  and  policy  of  the  church.  In  this  book 
episcopal  government  Is  set  aside.  Kirk  sessions  are  esta- 
blished, the  observance  of  saints'  and  other  hoiy  days  is 
condemned,  and  other  regulations  for  the  internal  go- 
vernment of  the  church  are  prescribed.  It  Is  called  the 
First  Book  of  Discipline. 

DISCIPLINE,  MILITARY.  The  obedience  to  and 
exercise  of  the  laws  of  military  men  »nd  matters :  bra- 
very may  gain  a  battle,  but  the  Anal  event  of  war  is  es- 
sentially dependent  upon  discipline.  "  Discipline  is  the 
right  arm  of  a  general,  ami  mtmey  is  his  shield." 

DISCIPLINE  OF  THE  SECRET. or  DISCIPLI'NA 
ARCA'NI.  A  name  given  by  theological  writers  to 
a  system  supposed  to  have  been  in  force  in  the  primi- 
tive church,  by  which  its  most  important  and  mysterious 
doctrines  were  concealed  from  the  mass  of  believers,  and 
fully  developed  only  to  a  select  class.  When  at  the  be- 
ginning of  the  Reformation  the  Roman  Catholics  were 
urged  with  the  silence  or  ambiguity  of  the  fathers  of  the 
first  four  centuries  upon  many  principal  points  of  their 
doctrine,  they  met  the  objection  by  declaring  it  to  be  the 
constant  custom  of  the  primitive  cnu 


rch,  enjoined  by  the 
les  themselves  (for  which  they  quoted  I  Cor.  iii.  1. 2.), 


c  Holy 


to  throw  a  veil  of  mystery,  or  preserve  entire  silence,  upon 
all  such  awful  and  Incomprehensible  subjects.  The  opi- 
nions of  Protestants  upon  this  question  have  certainly 
been  far  from  uniform  ;  but  all  allow  probably  that  In  the 
4th  century  the  practice  alluded  to  was  prevalent :  the 
usage  of  the  3d  is  more  equivocal,  and  there  are  few  who 
attach  any  weight  to  the  defence  set  up  by  their  adver- 
saries by  appealing  to  the  two  first. 

The  following  we  are  disposed  to  consider  a  fair  repre- 
sentation of  the  subject. 

The  apostle*  and  evangelists  say  very  little  directly  and 
systematically  concerning  the  principal  doctrines  of  Chris- 
tianity. We  may  suppose  that  in  their  private  teaching 
they  were  more  express,  and  that  some  particulars 
Mimed  a  more  definite  shape  from  th 
apostolic  tradition,  than  would  have 
they  been  derived  to  us  from  the 
Scriptures  merely.  But  the  comparatively  private 
temporary  occasions  of  the  writings  of  most  of  the  apostles 
may  account  for  this  want  of  precision,  without  supposing 
that  they  purposely. concealed  thcir^  ultima 

of  a  believer,  and  not  to  any  advance  In 
forma  and  results.  The  writings  of  the  Fathers  of  the 
first  twocenturies  may,  we  believe,  be  pronounced  entirely 
clear  of  any  passage  which  can  fairly  be  appealed  to  by 
the  advocates  of  the  Discipllna.  In  the  third  Clemens  of 
Alexandria  is  considered  to  furnish  the  strong-hold  of  the 
theologians  of  that  party ;  but  although  he  makes  a  very 
marked  and  accurate  distinction  between  the  perfect  and 
imperfect  Christian,  he  founds  it  not  upon  superior  know- 
ledge of  the  doctrines,  but  upon  an  advance  in  purity  and 
spiritual  conduct.  This  is  what  he  denominates  true 
gnosticism,  which  he  is  at  great  pains  to  distinguish  from 
the  spurious  and  heretical ;  and  even  herein  he  appears 
to  be  speaking  only  from  his  own  individual  notious,  or 
at  least  from  those  only  of  the  Alexandrian  school  of 
theology,  and  not  from  any  recognised  opinions  and  usages 
of  the  church. 

It  is  to  be  observed  that  the  primitive  church  was  wont 
to  make  some  trial  of  the  candidates  for  baptism,  causing 
them  to  pass  through  a  course  of  religious  instruction,  in 
which  they  were  led  by  certain  steps  from  the  elemental 
to  the  more  complete  knowledge  of  their  duties  pre- 
paratory to  that  Initiatory  ceremony.  This  is  no  more 
than  would  be  practised  even  now  In  the  case  of  an  adult 
convert ;  but  such  cases  in  these  times  are  extremely  rare, 
and  hardly  admit  of  a  definite  formal  custom.  But  in  the 
first  four  centuries  the  conversion  of  adults  was  the  most 
prominent  object  of  Christian  solicitude :  it  was  this  that 
most  drew  the  attention  of  the  church  ;  it  was  this  there- 
fore which  naturally  became  the  subject  of  formal  cere- 
monies and  practices.  Accordingly  in  process  of  time, 
when  the  clergy  began  to  feel  the  strength  of  their  position, 
and  to  cherisn  the  ambitious  views  which  were  prompted 
by 
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DISCLAIMER. 

A  mystery  of  that  which  wu  before  only  A 
second  step  In  knowledge,  and  excited  the  awe  or  curto»lty 
of  their  heareri  by  checking  themselves  ostentatiously 
when  hovering  on  the  borders  of  a  doctrinal  subject,  with 
such  phrase*  as  Warn  si  u*/jt,ru.t,*,  Ui  initiated  under- 
Mtand  me,  &c. ;  and  probably,  by  the  rhetorical  flourishes 
with  which  they  screened  their  real  meaning,  deceived 
themselves,  or  at  least  posterity,  into  the  exaggerated 
notions  whose  shape  and  system  were  finally  confirmed  at 
the  Council  of  Trent. 

DISOLAPMKK,  In  Law.  Is  a  plea  containing  an  ex- 
press denial  or  renunciation  of  some  claim  which  has 
been  made  upon  or  by  the  party  pleading.  It  is  more 
especially  taken  for  the  denial,  by  an  alleged  tenant,  of  his 
tenancy.  Such  disclaimer  Is 
by  the  forfeiture  of  the 


on  writ  of  right  sur  dis- 
in  proving  the  tenancy. 
DI'SCOBOLES,  Discoboli,  (dr.  iirsm.  a  quoit; 
6mXXm.  I  throw.)  Those  who  played  at  quoits  (discus) 
In  antiquity.  In  Ichthyology,  this  word  is  applied  to  a 
family  tfpwtoral  or  subbrachian  fishes  ;  comprehending 

a  victorious  disc  beneath  the  throat. 

DI'SCOID.    (Gr.  tWaeu'Sw.)    This  term  Is  applied 
"  of  which  the  whorls  are  disposed 
plane,  so  as  to  form  a  disc  ;  as  In 

Dl8C0NTI»NUANlCPr?"Tn,L«w,  an  Injury  to  real 
property,  which  consists  In  the  keeping  out  the  rightful 
owner  of  an  estate  by  a  tenant  whose  entry  was  at  first 
lawful,  but  who  wrongfully  retains  the  possession  after- 
wards :  as,  where  tenant  in  tail  makes  a  feoffment  in  fee- 
•imple  for  life  or  in  tall.  In  this  case  the  heir  in  tail, 
remainder-man,  or  reversioner,  is  put  to  his  writ :  so 
alienations  made  by  husbands  seUed  in  right  of  their 
wives,  or  by  ecclesiastics  seised  In  right  of  their  church, 
work  a  species  of  discontinuance. 

Dl'SCORD.  (Lat.  diacordia.)  In  Music,  the  relation 
Of  two  sounds  which  the  ear  receives  with  displeasure, 
whether  used  In  succession  or  consonance. 

DISCO'RDIA.  In  Mythology,  a  malevolent  deity, 
daughter  of  Night,  and  sister  of  Lrinnys,  the  Parcse.  and 
Death.  She  Is  represented  as  having  l>cen  banished  from 
heaven  by  Jupiter,  on  account  of  the  broils  she  perpetu- 
ally occasioned.  This  was  the  goddess  who,  from  disap- 
pointment at  not  being  invited  to  the  marriage  of  Thetis 
and  l'eleus,  threw  into  the  midst  of  the  a»sembly  the 
golden  apple, with  the  inscription  deiur  nulchrwri  (let  it  be 
given  to  the  J  air  est) ;  which,  as  is  well  known,  occasioned 
the  famed  contest  between  the  goddesses  Juno,  Minerva, 
and  Venus,  and  ultimately  led  to  the  Trojan  war,  and  the 
destruction  of  Troy.  The  ancient  poets  represent  this  di- 
vinity with  a  pale  and  ghastly  look,  a  dagger  In  her  hand, 
and  her  hair  entwined  with  serpents  ;  and  Milton  gra- 
phically describes  her  as 

Ditrnrd,  with  A  thousand  vsjrtuas  mouths. 

DISCOUNT.  An  allowance  made  for  the  payment  of 
money  before  It  is  due.  and  Is  equivalent  to  the  interest  of 
the  principal  sum  diminished  by  the  discount  during  the 
time  that  must  elapse  before  the  money  becomes  payable. 
The  proper  meaning  of  discount,  and  the  rule  for  com- 
puting it.  will  be  beat  understood  from 
SupjH)se  the  rate  of  interest  to  be  4  per  cer 
holds  at 


holds  a  bill  of  KM/,  payable  a  year  hence.  Suppose,  also, 
that  B  has  a  sum  of  IfttV.  In  hand,  which  he  wishes  to  lay 
out  at  interest  for  one  year.  At  the  end  of  the  year  Ars 
bill  becomes  due,  and  he  receives  10*7.  B  ulso  receives 
back  for  principal  and  Interest  104/.  It  Is  therefore 
clear  that  If  at  the  commencement  of  the  year  A  had 
given  B  his  bill,  and  received  from  B  his  It*/.,  neither 
party  would  have  gained  or  lost  by  the  transaction, 
llence  a  bill  of  104/.,  payable  a  year  hence,  interest  being 
4  per  cent ..  is  equivalent  to  1  <*  W.  in  hand ;  and  the  difference 
between  the  amount  of  the  bill  and  Its  present  value. 
Tlx.  4/.,  1*  the  discount  Now  the  discount  on  K>4/.  having 
been  found,  the  discount  on  any  other  sum  is  found  by 
simple  proportion.  If  we  observe  that  4  is  the  rate  per 
cent,  of  interest,  and  that  104/.  is  the  present  worth  plus 
the  discount,  the  truth  of  the  following  rule  for  the  com- 
putation of  discount  will  be  apparent :  — "  As  100/.  with  the 
rate  per  cent,  added  is  to  the  rate  per  cent.,  so  is  the 
principal  sum  to  the  discount."  This  rule  supposes  the 
time  of  payment  to  be  one  year ;  if  it  Is  less  or  more,  the 
result  must  be  diminished  or  increased  in  proportion  to 
the  time.  Banker*  and  mercantile  people,  however, 
instead  of  computing  discount  in  this  correct  way,  reckon 
it  in  the  same  manner  as  simple  interest,  by  which,  in 
large  transactions,  they  obtain  a  very  considerable  ad- 
vantage. At  4  per  cent,  interest  I*  1  In  25,  whereas  dis- 
count Is  only  I  In  26. 

DISCO'UKSE.  (Lat.  discurrcre,  to  discus*.)  In 
Rhetoric,  aignlficB  In  it*  widest  acceptation  a  series  of 
sentences  and  arguments  arranged  according  to  the  rules 
of  art,  with  the  view  of  producing  some  impression  on  the 
mind  or  feelings  of  those  to  whom  It  is  addressed.  In 
Logic,  this  term  is  applied  to  the  third  operation  of  the 


DISEASE. 

DISCO'VKRY.  In  Law,  the  art  of  revealing  or  dis- 
closing any  matter  by  a  defendant  in  his  answer  to  a  bill 
in  Chancery.   See  Chakchay. 

DISCRE'TE  PROPORTION  (Lat.  discretu*.  se- 
parated). In  Arithmetic,  is  a  proportion  in  which  the 
ratio  of  the  antecedent*  to  the  consequents  is  different 
from  the  ratio  of  the  consequent  of  the  first  pair  of  terms 
to  the  antecedent  of  the  second.  Thus,  the  proportion 
I :  S  :  :  4  :  6,  la  a  discrete  proportion  ;  for  the  ratio  of  3 
to  3,  or  of  4  to  6,  is  different  from  the  ratio  of  S  to  4 
Discrote  Is  therefore  opposed  to  continual,  a  continual 
proportion  being  that  in  which  the  ratio  of  every  two 
contiguous  numbers  is  the  same  throughout i  thu«,  2:4:: 
8 :  IG. 

DISCRE  TE  QUANTITY.   A  I 
titles  of  which  the  component  part*  have  a 
Thus,  nt 


1  of  separate  units. 

t^Gr.  Lrasf.j^The  ancient  quoit,  J»bicl> 

it  try  to  Wta  mark/but  t^tSow^he^uo'lt 

served  in  the  Cabinet  of  Antique*  at  Park,  in  which  holes 
irovided  for  the  thumb  and  finger*.    The  practice 


are  pr 


of  throwing  disc*  1*  mentioned  by  Homer  among  the 
snorts  which  occurred  at  the  ^funeral  of  ^Patroclus  ;  ^And 


of  the  dlscu*. 

DISCU'TIENT.  (Lat.  dlscutlo.  Idestrou.) 
which  repel  or  resolve  tumours. 

DI  SDIAPA'SON.  (Gr.  in.  tuner,  and  3(««-«#*w, 
through  all.)   In  Music,  two  octaves  or  a  fifteenth. 

DISEA'SE.  (Dis.  and  ease.)  Any  morbid  state  of 
the  body  generally,  or  of  any  particular  organ  or  part  of 
the  body,  I*  called  a  disease.  By  medical  writer*  the 
term  disease  I*  defined  as  Implying  "  a  deviation  from 
the  natural  and  healthy  actions  of  the  whole  system  or 
of  any  Individual  part ;  and  they  are  In  the  habit  of  de- 
signating certain  forms  of  disease  by  the  following  terms, 
namely :  —  Acquired,  which  are  not  congenital  or  here- 
ditary, but  derived  from  cause*  evidently  operating  after 
birth.  Acute,  which  are  severe,  but  of  comparatively 
short  duration.  Asthenic,  attended  by  manifest  de- 
pression of  the  vital  powers.  Chronic,  which  are  ot  long 
duration.  Congenital,  which  are  born  with  the  indi- 
vidual. Constitutional,  w  hich  more  or  less  affect  the 
whole  system-  Contagious  ;  this  term  should  be  confined 
to  those  diseases  only  which  are  communicable  from  one 
to  another  by  contact,  either  personal  or  Intermediate : 
It  is  presumed,  for  Instance,  that  the  plague  Is  a  truly 
contagious  disease,  and  that  it  can  only  be  transferred 
from  one  individual  to  another  by  actual  bodily  contact, 
or  through  the  medium  of  bedclothes  or  articles  of 
apparel.  The  term  "  contagious  disease  "  is,  however, 
often  misapplied  to  those  which  are  infectious,  or  com- 
municable through  the  medium  of  the  atmosphere-  En- 
demic, diseases  which  are  either  peculiar  to  particular 
places,  or  which  are  especially  prevalent  In  certain  dis- 
tricts only.  Epidemic,  diseases  which  are  generally 
diffused  over  a  whole  country ;  they  may  generally  be 
traced  to  atmospheric  causes,  and  are  commonly  of  an 
Infectious  character :  Influenza  and  cholera  often  prevail 
In  this  way.  Eianthemalous  are  those  diseases  which 
are  accompanied  by  an  eruptive  fever,  such  as  measles, 
small-pox,  &c.  Hereditary  diseases  arc  such  as  prevail 
In  families,  and  are  transmitted  by  pareuts  to  their  off- 
spring; gout  and  scrofula  furnish  examples.  Idiopathic 
or  primai  y  diseases  are  those  which  are  not  dependent 


prima i  y  diseases  are  tnose  wmcn  are  not  dependent 
upon  or  symptomatic  of  others  ;  certain  affection*  of  the 
head,  for  instance,  may  arise  Immediately  from  disease  of 
the  brain,  or  they  may  be  mediately  connected  with  dl«- 
ordercd  states  of  the  stomach  :  the  former  are  idiopathic, 
the  latter  symptomatic.  Intercurrent  di*eases  are  those 
which  arise  In  In  IhldUAls  from  IncidentAl  causes  during 
the  prevalence  of  endemic  or  epidemic  sickness  Inter- 
mittent diseases  are  marked  by  a  regular  cessation  and 
recurrence  of  symptoms  ;  the  patient,  during  the  Interval 
being,  to  all  apj>earancc^free  from  ^sorder^  »J«  "J1""1, 

diseases  are  opposed  to  those  which  arc  constitutional ; 
they  arc  presumed  to  be  limited  to  some  particular  organ  : 
the  term  "chronic  disease"  is  sometimes  misapplied 
In  this  sense.  Malignant  diseases  are  those  which  are 
of  a  highly  dangerous  and  intractable  character,  and  the 
symptoms  of  which  are  generally  very  formidable  fr.m 
the  first  ;  various  forms  of  fever,  rapidly  depressing  the 
vital  energies,  are  said  to  assume  a  malignant  tj  pe : 
hence  also  the  term  malignant,  as  generally  applied  to 
the  Asiatic  cholera.  Local  diseases  Are  frequently  ma- 
lignant, such  as  cancer  And  ill-conditioned  ulcers :  all 
these  are  opposed  to  the  mild  forms  of  the  same  maladies 
Periodical,  diseases  which  recur  at  fixed  periods,  as  In 
autumn,  winter.  Ac.  Puerperal,  diseases  incident  to 
women  soon  after  child-birth.  Specific  diseases  Are 
irked  by  some  disordered  vital  aetlc 
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DISINFECTING  LIQUOR. 

Sporadic  diseases  arc  those  arising  from 
u?«  affecting  the  individual.  Sthenic 
are  marked  by  the  activity  of  the  vital  powers, 


DISSENTERS. 


iLvttlr  oppoM.il  to  those  which 


of 


CTING  LIQUOR, 
of  limp. 

PKOPOSI'TION.  In  Logic,  U  a 
compounded  of  two  or  more  caiegorlcal  pro- 
so  stated  as  to  Imply  that  some  of  them  must 
—  thus,  -  Either  A  ■  B,  or  C  a  D."    A  dis- 
tal which  the  two  propositions  are  not  naturally 
In  such  a  manner  as  to  warrant  their 
proposed  as  alternatives,  is  nugatory  and  ahsurd 
w.  although  not  Incorrect  in  logical  form.    If  one 
of  the  categorical  antecedent  propositions  be 
that  the  remaining  one.  or.  if  there  are 
ic,  some  one  of  tho*e  remaining,  is  true: 
A  —  B.or  C  as  D ;  but  A  is  not  equal  to  B, 
C  —  D."    A  poem  is  cither  good,  bad,  or  In- 
but  it  U  not  good ;  therefore,  it  is  bad  or  in- 
Tbere  are  duTere».t  forms  of  the  disjunctive 
founded  on  the  disjunctive  proposition. 
In  Bosmny,  a  term  applied  to  certain  bodies  or 
situated  between  the  base  of  the  stamens  and 


the  base  of  the  ovarium,  but  forming  part  of  neither,  and 
taking  a  variety  of  forms.    The  dl»k  1*  usually  supposed 


to  consist  of  rudimentary  stamens,  since  an  anther  has 
been  noticed  to  grow  from  that  of  l'<ron»a  moutan,  and  1n 
other  ca*c«  manifest  indications  arc  observable  of  a  tend- 
ency to  assume  the  form  of  those  organs. 

DlSLOCA'TION.  (Lat.  dislocare.  to  put  out  of  place.) 
A  surgical  term,  synonymous  with  luxation.  "  When 
the  articular  surfaces  of  bones  are  forctd  out  of  their 
proper  situation,  they  are  said  to  bo  dislocated  or  lux- 
ated. A  considerable  share  of  anatomical  knowledge  Is 
required  to  detect  the  nature  of  these  accidents ;  and  it 
is  asoch  to  be  lamented  that  students  neglect  to  inform 
tbemseJre*  sufficiently  upon  the  subject.  (See  Sir  A. 
Cmmer's  SufMtcal  Essays,  i.  p.  2.) 

DISCKMUM.  (Lat.)  In  Ancient  Sculpture,  a  tomb 
nvlf  f>r  the  reception  of  the  remains  of  two  persons. 

UI'SPAKT,  in  Gunnery,  U  the  difference  between 
lis  srmidlametrr  of  the  base  ring  at  the  breech  of  a 
rcj  and  that  of  the  ring  at  the  swell  of  the  muxsle. 
DISPE'N  SAR  Y.  A  place  where  medicines  are  made 
-  I  distributed  ;  but  u»ed  more  generally  for  .1  cha- 
>r,i.  institution,  where  the  poor  .ire  supplied  with 
ckdkine*  and  advice.  Institutions  of  this  nature  are  of 
ruaaparatively  recent  origin  ;  though  they  are  now  to 
br  met  w  ith  in  every  town  of  any  Importance  both  in 
(his  country  and  on  the  Continent.  In  London  there 
are  one  or  more  dispensaries  In  each  district ;  and  to 
fiery  dispensary  there  are  always  attached  one  or  more 
phjilcians,  surgeons,  and  apothecaries,  whose  duty  it  is 
rrtpectively  to  prescribe  and  dispense  medicines  to  the 
j*«>r.  a;td  to  visit  them  in  their  own  houses  in  the  event 
of  their  baling  too  ill  to  attend  personally  at  the  Insti- 
tution. In  most  cases  dispensaries  arc  supported  by 
voluntary  contributions. 

DISPENSA'TION.  In  Law,  a  licence  granted  by  the 
Mi  hop  to  a  clergyman  within  his  diocese  to  omit  some 
particular  of  bis  duty ;  as,  to  hold  two  or  more  benefices, 
or  to  reside  out  of  his  parish.  The  name  is  peculiar  to. 
ecclesiastical  law,  and  was  formerly  applied  to  the  licences 
Kranted  by  the  papal  authority  for  several  purposes  ;  as, 
to  marry  within  the  prohibited  degrees,  Ac. 

DISPE'SSATOR  Y.  A  word  synonymous  with  Phar- 
E&aroporia  (which  see) ;  signifying  a  book  which  de- 
scribes the  history,  preparation,  and  composition  of  medl- 
ar* > 

DISPE'RSION.  Ia  Optics,  a  term  used  to  denote  the 
separation  of  the  constituent  rays  of  light  when 
'  by  the  prism.  In  consequence  of  the  unequal 


r.  -frangibility  of  the  different  rays,  a  l>eam  of  light  ad- 
mitted through  a  small  hole  or  slit  In  the  shutter  of  a 


and  refi 


through  a  prism. 


forms  an  elongated  image  or  spectrum ;  the  red  rays, 
which  are  the  least  refracted,  occupying  one  end  of  the 
spectrum,  and  the  violet  rays,  which  suffer  the  greatest 
refraction,  occupying  the  other  ond.  The  rays  therefore, 
after  refraction,  are  no  longer  parallel ;  so  that  the  index 
of  refraction  (or  the  ratio  of  the  sine  of  Incidence  to  the 
sine  of  refraction)  !•  different  for  each  ray         the  djf. 


the 


Isaac  Newton,  who  first 

led  by  some  imperfect  experiments  to  sup- 
tbe  dispersion  proportional  to  the  refraction  ;  but  it 
was  soon  diacoverea  that  although  the  colours  In  spectra 
f->nned  by  prisms  of  different  substances  are  always  ar- 
ranged in  the  same  order,  they  do  not  occupy  the  s?mo 
Mauve  lengths,  — a  prism  of  flint  glass,  for  example, 
riving  proportionally  less  red  and  more  violet  than  a 
prism  of  crown  glass  ;  and  that  substances,  for  which  the 
Index  of  refraction  of  the  middle  ray  of  the  spectrum  is 
nearly  the  same,  produce  spectra  ot  different  lengths,  or 

It  is  on  this  property 


»ely,  the  irrationality  of  the  refractive  and  dlpersire 
rers  of  different  substances,  that  the  method*  of  form- 


unity 


art.  It  is  the  arrange- 
him  of  ichnography  (plan). 


name 
powers 

Ing  achromatic  lenses  depend:  had  the  supposition  of 
Newton  been  correct,  it  would  have  been  impmdhle  to 
produce  an  image  by  refraction  unaccompanied  by  the 
prismatic  colours.    See  At hhomati**. 

The  difference  between  the  indices  of  refraction  of  the 
extreme  rays  of  the  spectrum  formed  by  a  prism  of  any 
substance  Is  called  the  coefficient  of  dispersion  with  re- 
spect to  that  substance,  or  simply  the  dispersion ;  and 
the  dispersive  power  is  the  quotient  which  is  obtained  by 
dividing  the  coefficient  of  dispersion  by  the  mean  index 
of  refraction  diminished  by  unity.  The  mean  index  is 
that  of  the  ray  which  corresponds  to  the  middle  of  the 
spectrum.  As  these  terms  are  of  frequent  occurrence  In 
scientific  work*,  we  shall  Illustrate  the  definitions  by  an 
According  to  Sir  D.Brewster,  the  index  of 
of  diamond  for  the  extreme  violet  ray  is  2-467, 
and  for  the  extreme  red  ray  2  411  ;  the  difference  of  these 
Is  000.  which,  therefore,  is  the  coefficient  of 
"  imorui.  Again,  the  mean  index,  or  mean 
of  the  above  two  numbers,  is  a- 439.  which  diminished  by 
-ome*  1439;  therefore  the  dispersive  power  of 
is  OAG  divided  by  1  439.  or  03H*. 
For  a  table  of  the  dispersive  powers  of  a  great  number 
of  different  substances,  see  Brewster's  Optus,  in  the  Ca- 
binet Cyclopedia  ;  but  we  may  remark,  that  as  this  table 
appears  to  have  been  constructed  before  the  discovery-  of 
Fraunhofer's  method  of  determining  the  indices  of  re- 
fraction by  means  of  the  dark  rays  In  the  spectrum,  It  rests 
on  data  subject  to  great  uncertainty.  See  Redaction  ; 
also  Light,  Optics,  and  Spkctrvm. 

DISPLUVIA'TUM.  (Lat.)  In  Ancient  Architecture, 
a  place  in  which  the  rain  is  conveyed  away  in  two  channels. 
Acavssdium  dlspluviatum,  according  to  Vitruvius,  was  an 
open  court  exposed  to  the  rain. 

DISPOSl'TION.   (Lat.dlsposttio.)  In  Architecture, 
one  of  the  six  essentials  of  the 
meat  of  the  whole  design  by  met 

orthography  (section  and  elevation),  and  stenography 
(perspective  view);  and  differs  from  distrlhutioii^whk-n 

of  a  building. 

DISQUISPTION.  (Lat.)  An  inquiry  Into  the 
nature  and  properties  of  any  problem,  question,  or  sub- 
ject, hi  the  view  of  gaining  or  communicating  correct 
information  respecting  it. 

DISSE'CTION.  (Lat. disseco,  I  cut  asunder.)  Sig- 
nifies literally  the  cutting  to  pieces  of  any  organized 
body  with  a  view  to  elucidate  its  structure  and  functions. 
See  Anatomy. 

DISSE'ISIN.  In  Law,  a  species  of  wrongful  ouster  or 
putting  out  of  him  who  is  seised  of  the  freehold  in  lands : 
it  Is  either  single  disseisin,  or  disseisin  by  force,  more 
properly  termed  deforcement. 

DISSE'NTERS.  Persona  who  dissent  on  religious 
grounds  from  the  usages  and  formula  of  the  established 
church  in  England.  Human  Catholics,  however,  are  ge- 
nerally referred  to  as  a  distinct  class,  and  the  term  Dis- 
senters applied  to  Protestants  only. 

The  first  dissenters  from  the  church  of  England  were 
the  Puritans,  who,  at  the  beginning  of  the  reign  of  Eliza- 
beth, complained  of  the  use  of  the  surplice,  the  sign  of 
the  cross  in  baptism,  and  some  other  relics,  as  they  es- 
teemed them,  of  popery.  The  laws  of  Elizabeth,  how- 
ever, required  their  attendance  at  church  under  severe 
penalties  ■  and  no  opportunity  was  allowed  them,  even 
though  they  held  episcopacy  lUelf  in  abhorrence,  of 
forming  separate  sects  or  congregations.  Perhaps  the 
first  distinct  sect  of  dissenters  were  the  Brownists,  who 
adopted  very  extreme  opinions  on  the  subject  of  church 
government,  and  against  whom  the  punishment  of  death 
as  denying  the  queen's  supremacy  In  eccle- 
matters.  On  the  accession  of  James  an  attempt 
was  made  by  the  puritanical  party  within  the  church  to 
obtain  a  relaxation  In  some  points  of  doctrine  and  dis- 
cipline ;  but  the  conference  at  Hampton  Court,  which 
was  convened  upon  that  occasion,  separated  without  ef- 
fecting more  than  a  few  trifling  alterations  in  the  services. 
The  penal  laws  continued  in  force,  and  Dissenters  were 
not  recognized  as  a  distinct  body  by  the  state.  They  may 
be  said  to  owe  their  origin  in  this  sense  to  the  assembly 
of  divines  convened  by  authority  of  parliament  at  West- 
minster in  1643,  when  a  body  of  120  clergymen  and  30 
laymen  met  and  established  the  Presbyterian  forms  of 
doctrine  and  government,  as  set  forth  in  the  book  call 
Directory.  The  Independent  narty  did  not  entirely  i 
to  this  settlement,  and  created  some  disturbances  during 
the  Protectorate.  At  the  Restoration,  the  Presbyterian 
clergy  were  ejected  on  St.  Bartholemew "s-day.  1662,  by 
the  Act  of  Uniformity,  which  re-established  the  Liturgy, 
and  was  attended  with  some  circumstances  of  aggravation 
and  harshness.  Two  thousand  non-conforming  clergy 
were  thereby  ej«'cted  from  their  benefices.  The  Corpora- 
tion Act,  requiring  attendance  on  the  sacrament  prepara- 
tory to  accepting  municipal  offices,  was  also  paused  at  the 
of  this  reign ;  and  tho  Test  Act  followed,  1 
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DISSEPIMENTS. 

excluded  Dissenters  in  like  manner  from  nil  places  of  trust 
and  profit  under  government.  These  laws  were  repealed 
by  9  G.4.;  and  Dissenters  are  now  required  only  to  make 
a  declaration,  according  to  the  form  of  the  act,  that  they 
will  not  exercise  any  influence  they  mar  possess  by  virtue 
of  such  office  to  injure  or  weaken  the  church  by  law 
established.  The  Act  of  Toleration  (1W.4M.)  had 
long  since  abrogated  the  penal  laws  of  Elixabeth  against 
Dissenters,  excepting  Papists  and  such  as  deny  the  Tri- 
nity. 

DISSE'PIMENTS.    In  Botany,  the  partitions  that 
are  formed  in  oraria  by  the  united  sides  of  the 
carpclla,  and  which  separate  the  inside  into  c 
called  septa. 

DlSSERTA'TION.  (Lat.)  An  oral  or  written  ex- 
animation  of  any  question  or  subject  under  some  genera) 
orparticdlar  view.  Perspicuity,  simplicity,  and  methodical 
1  are  the  most  essential  qualities  of  a  good  dls- 
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Dl'SSlDRNTS.  In  modern  European  History,  a 
rm  applied  in  Poland  to  those  dissenters  from  the  es- 
tablished religion  (Catholic)  who,  uuder  the  old  republic, 
were  allowed  the  free  exercise  of  their  faith:  including 
Lutherans.  Calvinlsts,  and  Greeks,  but  excluding  various 
minor  sects.  Their  rights  were  fixed  by  the  Religious 
Peace  (pax  dissidentium)  of  1678,  but  they  were  infringed 


in  the  affairs  of  the 
restored  in  1775,  with  some 
Russian  conquest  they  were 
with  the  Catholics. 


but  after  the 
on  the  same  footing 


Dl'SSONANCE.  (Lat.  dissonans.  discordant.)  In 
Music,  a  false  consonance  or  concord.  The  same  as  dls- 


^DISTE'MPER.  A  disease  of  the  dog.  The  dis- 
temper in  dogs  is  commonly  considered  as  a  catarrhal 
disorder,  and  in  general  a  running  from  the  nose  and 
eyes  is  one  of  the  first  and  leading  symptoms ;  It  is  usually 
accompanied  by  a  short  dry  cough,  and  succeeded  by 
wasting  of  the  flesh  and  loss  of  strength  and  spirits.  The 
na^al  defluxlon,  which  is  at  first  watery,  becomes  after 
some  daj  >.  or  |i«t h ;i] is  wiH».  mucous  ami  purulent.  In, til- 
ing the  eyes  and  obstructing  the  nostrils ;  the  cough  be- 
comes more  distressing,  and  is  attended  by  an  effort  com- 
pounded of  coughing  and  vomiting  ;  the  listlessness, 
wasting,  and  loss  of  appetite  also  increase. 

If  the  disease  be  virulent,  symptoms  of  affection  of 
the  brain  are  its  frequent  concomitants,  attended  by  fits, 
and  great  debility  and  paralysis  of  the  extremities,  or  by 
convulsive  twitchings  resembling  St.Vitus's  dance;  and 
such  is  the  Induced  Irritability  of  the  animal  at  this 
period,  that  an  angry  menace,  or  the  sight  of  another  dog 
in  a  fit,  will  often  bring  one  on  ;  and  fondling  and  en- 
couraging a  dog  under  these  primary  attacks  will  shorten 
their  duration,  or  altogether  check  them.  If  they  con- 
tinue, and  increase  in  violence  and  frequency,  they  com- 
monly prove  fatal.  "  When  the  epileptic  fits,"  says  Mr. 
Hlaine,  "  hove  gained  their  full  hold  on  the  dog,  a  partial 
or  total  mental  alienation  takes  place;  when  total,  the 
poor  brute  is  often  perfectly  phrenitic ;  he  waters  and 
dungs  unconsciously  ;  he  tears  up  the  ground,  bites  every 
thing  around  him,  and  not  uufrequently  himself  also. 
When  the  fit  is  over,  he  shakes  himself,  and  looks  and 
acts  as  usual,  unless  the  attacks  have  been  very  violent 
and  long-continued,  when  they  leave  him  greatly  ex- 
hausted and  dispirited."  In  some  of  these  attacks  the 
dog  walks  round  and  round,  unconscious  of  every  thing 
about  him.  In  such  cases,  the  unfortunate  animal  is 
often  supposed  to  be  mad,  and  is  frequently  sacrificed  ac- 
cordingly ;  "  but  the  suddenness  of  the  seixure  ought  to 
Inform  the  looker-on  of  the  total  impossibility  of  its  being 
rabiet,  which  Is  always  in  the  worst  cases  marked  with 
some  recollection,  some  knowledge,  and  which  never  ex  - 
hibtts  the  indiscriminate  fury  which  characterises  epi- 
lepsy." 

Inflammation  of  the  lungs  is  by  no  means  an  un frequent 
consequence  of  distemper ;  and  the  bowels  are  always 
more  or  less  affected  by  diarrhoea  and  dysenteric  dis- 
charge*, often  indicating  ulceration  of  the  intestinal  canal 
and  accompanied  by  bloody  mucus  and  extremely  often- 
slvc  evacuations. 

Protracted 
by  a  puntular 
paniedsnm 


attended 
on  the  abdomen  and  chest,  arcom- 
affection,  called  by  sport 


men,  the  yclloir  dis'rase,  from  its  giving  the  whole  surfac, 
of  the  body  a  yellow  hue:  these  are  almost  always  fatal 
symptoms. 

The  danger  and  fatality  ofnhis  disease  depend  upon  so 
many  causes  that  it  is  extremely  difficult  to  prognosticate 
the  results  ;  young  dogs  and  puppies  seldom  survive,  and 
it  Is  generally  fatal  to  weakly  and  delicate  dogs,  and  more 
■o  in  town  than  in  the  country.  Early  In  the  disease  a 
•ingle  fit  is  not  alarming  ;  but  one  or  more  flu  in  the  ad- 
"  stages  arc  seldom 


of  a, 


followed  by  recovery:  im- 


patience of  light,  red  eves,  pneumonic  attacks,  and  ob 
stinate  diarrhiea.  are  all  bad  symptoms  ;  and  spa*modi 
twitchings,  a  yellow  tinge  of  the  skin,  and  a  pustula 
eruption,  are  in  almost  all  cases  the  forerunners  u 
death. 

Laxatives,  emetics,  and  occasional  bleeding,  are  tb 
leading  remedies  in  the  early  stage  of  this  disease  ;  ob 
stinate  diarrhoea  should  be  checked  by  astringents  ;  am 
warm  bathing,  and  antispasmodics  must  be  resorted  | 
to  quell  the  violence  of  the  fits. 

The  distemper  is  communicated  by  the  contact  of  th 
diseased  catarrhal  secretion,  and  it  may  also  be  given  b 
its  inoculation  :  inoculation  has  indeed  been  proposed  a 
a  mitigation  of  the  disorder,  and  It  has  been  assert  e> 
that  vaccination  is  a  preventive.  But  it  has  been  prove* 
by  Mr.  Blaine  that  vaccination  is  quite  inefficacious  ;  am 
that  Inoculation  with  the  matter  of  distemper  is  equall 
Inefficient  In  mitigating  the  complaint,  even  when  it  i 
borrowed  from  the  mildest  forms.  Many  dogs,  indeed 
which  have  taken  the  disease  by  inoculation  have  had  i 
with  peculiar  severity,  and  several  have  sunk  under  it 
(See  Blaine's  Canine  Pathology.) 
Distemper.  In  Painting.  See  Dxstimpbx. 
DI'STICH.  (Gr.  hertz-)  A  couplet  of  verses.  Ii 
the  Greek,  Latin,  and  German  languages,  distich  is  appl 
to  nieces  of  poetry  consisting  of  two  lines,  in  " 
and  pentameter  verse. 

DtSTICHI'ASIS.  (Or.  ht,  twice,  and  rrrrn,  a  j 
A  double  row  of  eyelashes,  the  Innermost  of  whic 
cite  a  constant  irritation  of  the  eye.   The  I 
is  generally  applied  to  this  malformation. 

DISTICHOUS.  (Gr.)  A  term  applied  I 
merit  of  organs  in  two  rows,  the  one  opposii 
as  the  florets  of  many  grasses. 

DISTILLA'TION.  (Lat.)  The 
subsequent  condensation  of  liquids  by  i 
refrigeratory,  or  of  a  retort  and  receiver. 

The  discovery  of  the  art  of  distillation  Is  generally  as 
cribed  to  the  alchemists  ;  but  it  was  doubtlessly  know  r 
in  more  remote  ages  to  the  Arabians,  and  by  them  pro 
bablv  derived  from  nations  further  east. 

The  process  of  distillation,  though  in  continual  use  ii 
the  chemical  and  pharmaceutical  laboratory,  is  carried  oi 
upon  the  most  extenslvo  scale  for  the  production  of  arden 
spirits  In  the  distilleries.  Under  the  words  Alcohol 
Brandy,  Fermentation,  "Wine,  &c.  will  be  found  som< 
details  bearing  upon  the  nature,  sources,  and  productior 
of  spirituous  liquors ;  in  the  present  article,  therefore 
we  shall  limit  ourselves  to  an  outline  of  the  different 
processes  which  are  more  exclusively  conducted  in  th< 
ritish  distillery. 

There  are  two  distinct  operations  in  the  production  o| 
ardent  spirits  :  the  one  is  the  conversion  of  certain  vege. 
table  principles  into  alcohol ;  and  the  other,  the  scparatior 
of  the  alcohol  from  the  other  substances  with  which  it  ii 
necessarily  blended  during  its  production. 

The  vegetahle  principle  which  is  essential  to  the  form- 
ation of  alcohol  is  sugar;  and  this  Is  sometimes  usosl 
directly,  as  where  molasses  and  analogous  saccharin* 
products  are  subjected  to  immediate  fermentation  ;  or  ii 
is  indirectly  obtained  br  subjecting  amylaceous  grains  tr 
certain  processes,  by  which  the  starch  they  contain  is  fir* 
converted  into  sugar,  and  then  that  sugar  afterwards  al 
coholised. 

In  our  distilleries  the  latter  alternative  is  adopted  ;  an< 
various  kinds  of  grain,  but  chiefly  barley,  wheat,  and  rye 
with  more  or  less  malt,  are  subjected  to  the  operation  o 
masking.  For  this  purpose  the  ground  grain  and  th« 
bruised  malt  are  duly  mixed,  and  infused  under  constan 
agitation  in  a  proper  quantitjr  of  hot  water  in  the  majJt 
/ssn  ;  the  wort  is  then  run  off,  and  fresh  water  added,  til 
the  soluble  materials  of  the  grain  are  extracted. 

In  this  way  the  mixed  worts  or  wash  is  obtained,  whirl 
is  afterwards  to  be  subjected  to  fermentation  ;  but  in  tin 
distillery  the  opcr.--.tor  is  not,  as  in  the  brewery,  left  to  hii 
own  judgment  or  convenience,  but  enforced  to  conform 
to  the  excise  laws,  which  are  of  a  very  peremptory  am 
often  of  a  very  unscientific  character .  By  these  law  • 
the  distiller  is  restricted  In  the  density  of  his  worts  t< 
specific  gravities  between  1050  and  1090;  and  in  Scot- 
land, between  1030  and  1075.  It  is  presumed  that  at  thoss 
specific  gravities,  which  are  called  .v>  and  90,  and  30  an< 
7ft,  the  actual  quantity  of  saccharine  or  saccharinahb 
matter  contained  in  each  barrel  (or  3fi  imperial  gallons 
amounts  respectively  to  from  47J  lbs.  to  85  lbs.,  and  frorv 

28  lbs.  to  70^,  lbs.  When  the  wash  above  alluded  to  is  ad 
justed  as  to  density,  it  is  run  into  the  fermenting  vats 
where,  mixed  with  a  small  quantity  of  yeast,  it  Is  suit. 
jected  to  the  process  of  fermentation,  which  continue) 
from  six  to  ten  or  twelve  days,  the  time  re 
its  completion  varying  with  the  mass  of  llquii 
the  temperature  of  the  atmosphere. 

During  mashing,  as  well  as  during 'fermentation,  th< 
starch  passes  into  sugar,  and  the  sugar  into  alcohol ;  th« 
consequence  of  which  is  that  the  wash  gradually  decreases 
in  density  or  attenuates  ,•  and  as  soon  as  this  attenuation 
has  reached  its  maximum,  which  may 


ulred  foi 
and  wit! 
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fie  hydrometer,  it  should  bp  distilled,  in  order  to  prevent 
the  vm>  of  acetous  fermentation. 

b  all  large  distilleries  there  are  two  sets  of  stills :  one 
tor  the  purpose  of  distilling  from  the  wash  a  weak  spirit, 
technic  ill  j  called  tow  wines  ;  and  the  other  for  redistill- 
ing {or  rectifying)  the  low  wines.  In  these  distillations 
th**r  passes  over  along  with  the  first  and  last  portions  of 
Che  spirits  a  peculiar  volatile  oil  of  a  disagreeable  flavour 
and  odour,  ami  rendering  the  weaker  spirit  milky.  These 
portions  are  called  Joints,  and  are  carefully  turned  into 
separate  receivers  as  sooo  as  the  appearance  of  the  run- 
nings from  the  worm  end  Indicates  their  presence 

Toe  quantity  of  alcohol  w  hich  may  he  obtained  from  a 
given  quantity  of  sugar  will  depend  upon  the  skill  and 
care  with  which  rn suiting,  fermentation,  and  distillation 
have  been    respectively  conducted  ;  theoretically,  1(10 
pounds  of  sugar  are  convertible  Into  about  51  of  alcohol 
and  *b  of  carbonic  add.   The  quantity  of  alcohol  to  be 
procured  from  different  kinds  of  grain  will  also  depend 
upon  the  same  causes,  and  upon  the  quantity  of  sugar, 
and  of  starch  and  gum  convertible  into  sugar,  which 
may  contain.    According  to  Hermstardt  100  pounds 
h  should  yield  35  pounds  of  real  alcohol ;  and  100 
of  the  following  grains  should  yield  the  following 
of  spirit  of  the  specific  gravity  of  0*9427  ;  that 
U.  of  spirit  containing  4.*>  per  cent,  of  real  alcohol ;  name- 
ly, wheat  40  to  4A  pounds,  rye  34  to  42,  barley  -10,  oats 
K,  bock  wheat  40  maiie  40. 
Sometimes  malt  only  is  used  in  the  distillery.  In  which 
the  distiller  calculates  in  obtaining  two  gallons  of 
of  proof  strength  from  each  bushel  of  malt, 
is  meant  by  the  term  proof  tpirit  will  appear 
from  the  following  extract  from  •  report  of  a 
of  the  Royal  Society  respecting  the  improve- 
of  the  hydrometer.   "  With  regard  to  the  substance 
J  upon  which  the  duty  is  to  be  levied,  there  appears 
no  reason,  either  philosophical  or  practical,  why  it 
d  be  considered  as  absolute  (that  is,  pure).    A  detl- 
trte  mixture  of  alcohol  and  water  Is  as  invariable  in  its 
-iluc  as  absolute  alcohol  can  be.    It  is  also  invariable  in 
its  nature;  and  can  be  more  readily  and  with  equal  ac- 
crracy  identified  by  that  only  quality  or  condition  to 
ihkfa  recourse  can  be  had  In  practice,  namely,  specific 
parity.    A  diluted  alcohol  is  that,  therefore,  which  we 
rprommeud  as  the  only  cxciscable  substance ;  and  as  on 
fee  one  band  It  will  make  no  difference  in  the  identirl- 
eauon,  and  on  the  other  will  be  a  great  commercial  ad- 
^tage,  it  is  further  recommended  that  the  standard  be 
»rry  nearly  that  of  the  present  proof  spirit.  The  proposl- 
teo,  therefore,  of  your  committee  is,  that  $tandard  tpirit 
be  that  which,  consisting  of  alcohol  and  water  alone, 
shall  have  a  specific  gravity  of  cr'j'i  at  the  temperature  of 
OP  Fahrenheit .    This  standard  Is  rather  weaker  than  i 
tfc?  old  proof  spirit  in  the  proportion  of  nearly  1*1  gallon  j 
of  the  present  proof  spirit  per  cent.   But  this  difference 
u  trifling  compared  with  the  convenience  resulting  from 
tiie  adoption  of  the  specific  gravity  0*912,  instead  of  that  of 
iri,>ut  proof  upsrit,  which  II  <  »■ 'i  1  Vi'V.' .     U  may  ,)t. 
ittere-sting  hereafter  to  ascertain  what  proportion  of  ab- 
t-frtte  akuhot  enters  into  the  composition  of  the  recom-  | 
mended  standard  spirit,  but  the  point  possesses  not  the 
i%hte»t  practical  importance  in  reference  to  the  present 
s<v-stk>n.  ' 

The  proof  spirit  of  commerce,  and  that  of  the  Pharma- 
copoeia, is  generally  staled  to  be  of  the  specific  gravity  of 
0  780  at  6'/^,  and  is  considered  as  a  mixture  of  equal 
K  igJkU  of  absolute  alcohol  of  the  specific  gravity  qf  0-791 
a  (aP  amd  of  voter.  The  rectified  spirit  of  commerce, 
r-r  rather  that  of  the  Pharmacopoeia,  is  directed  to  be  of 
the  specific  gravity  of  0*838  at  G0°,  and  may  be  regarded 

x  mixture  of  about  82  part,  of  absolute  alcohol  and  18 
of  water. 

The  inquisitorial  regime,  observes  Dr.  Ure,  imposed 
ty  law  upon  our  distilleries  might  lead  a  stranger  to 
iRugine  that  our  legislators  were  desirous  of  repressing 
by  every  species  of  annoyance  the  fabrication  of  the  fiery 
liquid  w  hich  infuriates  and  demoralizes  the  lower  popu- 
i  of  these  islands.  But,  alas  !  credit  can  be  given 
for  no  such  moral  or  philanthropic  motive.  The 
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ami  uncertain  visits  of  the  surveyor  and  general  surveyor* 
I  "  We  are  never,"  says  Mr.  Smith,  the  eminent  distiller  of 

Millbank,  "  out  of  their  hands." 
i     There  can  be  no  doubt  that  all  the  operations  of  our 
distilleries  would  be  susceptible  of  infinite  improvement 
by  an  alteration  in  the  excise  laws.    As  these  at  present 
stand,  the  duty  is  charged  from  calculations  —  I .  On 
I  the  quantity  and  density  of  the  wash  ;  2.  On  the  quantity 
and  density  or  strength  of  the  low  wines,  or  first  pro- 
ducts  of  distillation  ;  3.  Upon  the  quantity  and  strength 
!  of  the  spirit,  or,  in  other  words,  or  the  alcohol  actually 
produced.    It  is  presumed.  In  reference  to  the  wash,  that 
the  alcohol  which  It  w  ill  afford  by  fermentation  will  be 
directly  as  its  density  (without  reference  to  the  nature  of 
the  matter  which  It  holds  in  solution).    In  low  wines, 
and  in  the  spirits,  the  proportion  of  alcohol  is  inver«ely 
as  the  density,  and  the  duty  is  charged  in  conformity 
with  experiments  upon  the  composition  of  mixtures  of 
j  alcohol  and  water  of  different  densities. 

Nothing  need  be  said  here  of  the  mode  of  judging  of  the 
value  of  the  wort  by  its  attenuation  during  fermentation, 
nor  of  the  fallacies  to  which  the  different  operations  are 
liable,  and  we  are  well  aw  are  of  the  danger  ami  difficulties 
of  meddling  with  so  Important  a  branch  of  the  revenue  ; 
but  it  is  impossible  for  any  scientific  person  to  visit  our 
distilleries  without  at  once  seeing  much  that  Is  susceptible 
of  safe  and  effectual  alteration  ;  or  to  peruse  the  multi- 
tudinous documents,  and  the  evidence  which  has  been 
brought  before  the  commissioners  of  revenue  inquiry 
and  before  parliamentary  committees,  bearing  directly  or 
indirectly  upon  this  subject,  without  an  anxious  wish 
that  some  remedy  should  be  found  for  the  evils  which 
are  there  set  forth.    In  every  point  of  view  two  things 


Bfcrsslty  of  the  exchequer  to  raise  a  great  revenue,  cre- 
atsd  by  the  wasteful  expenditure  of  the  state  on  the  one 
haul,  and  the  efforts  >f  fraudulent  ingenuity  on  the  other, 
to  evade  the  payment  of  the  high  duties  imposed,  are  the 
true  origin  of  that  regime.  Examinations  in  distilleries 
m  constantly  making  by  the  officers  of  excise.  There 
U  a  surrey  at ^six  o'clock  tojhe  moralng^whtm  the  offi- 

iitions  which  occupy  several  hours.    At  ten  o'clock  they 
;  going  over  the  whole  premises,  where  they 
onslderable  time,  frequently  till  the  succeed, 
-me*  on  duty  ;  at  two  in  the  afternoon  another 
Kit  not  by  the 


survey  by  an 

ti  xny  of  the  previou 
lined  till  six  o'clock 


;  at  six  In 

is  repeated  ;  at  ten  there  com«s 
who  had  not  been  engaged 
of  that  day.   lie  Is  not  rc- 
"  ion  to  these 
I  to  frequent 


seem  highly  desirable,  and  apparently  not  unattainable; 
the  one  is  that  the  materials  employed  as  sources  of 
spirit,  and  the  mode  of  conducting  the  operations  of  the 
distillery,  should  be,  as  far  as  poss  ible,  entirely  unshackl- 
ed;  the  other  (a  necessary  consequence),  that  the  duty 
should  be  levied  upon  the  ultimate  product  at  the  worm 
end  ;  or,  in  other  words,  upon  the  quantity  of 
alcohol  actually  produced,  and  that  the  ch 
be  made  In  reference  to  that  alone. 

In  reference  to  further  details  regarding 
of  the  distillery  and  their  influence  upon  the  revenue,  the 
reader  Is  referred  to  Dr.  Vre't  Dictionary  of  Arts  and 
Manufactures,  art. "  Distillation  ; "  and  to  M'Culloch  s 
Dictionary  qf  Commerce,  art.  44  Spirits,"  which  is  en- 
riched  with  numerous  tables.  See  also  the  article  Shi. 
kits  in  this  work. 

DI'STOMA.  (Cr.  )«,  fsprW.  and  rrtUM,  mouth.) 
The  name  of  a  genus  of  Trematodous  Intestinal  worms, 
including  those  which  have  two  suckers  or  organs  of  ad- 
hesion, of  which  the  anterior  alone  Is  a  true  mouth  ;  and 
the  posterior  or  larger  disc  is  situated  on  the  ventral 
aspect  of  the  body,  a  little  way  behind  the  mouth. 

DISTORTION.  (Lat.  distorqueo,  /  turn  awry.) 
An  unnatural  deviation  of  shape  or  position  of  any  part 
of  the  body,  producing  visible  deformity. 

Some  distortions  are  exclusively  dependent  upon  dis- 
ordered actions  of  the  muscle*  or  nerves,  or  both  ;  cer- 
tain kinds  of  lameness,  for  instance,  arise  from  a  want  of 
due  sympathy  between  the  flexor  and  extensor  muscles, 
or  from  an  unnatural  contraction  of  one  or  more  muscles 
in  consequence  of  the  inefficiency  of  their  opponents  | 
hence  various  paralytic  distortions,  squinting,  wry  neck, 
and  some  forms  of  what  is  termed  club-foot. 

The  most  common  cause  of  distortion,  however,  is  dis- 
ease of  the  bones,  which,  being  sometimes  deficient  in 
their  hardening  or  earthy  principle,  are  incapable  of  sup. 
porting  the  weight  of  parts  which  they  are  designed  to 
bear,  or  of  sustaining  pressure  or  muscular  action,  with- 
out more  or  less  flexure.  Of  this  kind  Is  the  disease, 
called  rickets  (from  j- * x' ■'  •»/"'"'<  in  which  It  has  been 
presumed,  though  erroneously,  that  the  vertebra?  are  the 
chief  seat  of  the  mischief.  Besides  rickets,  there  are 
other  cases  of  curvature  of  the  spine,  the  causes  of  w  hich 
are  by  no  means  very  obvious,  more  especially  those  of 
the  terpentine  or  lateral  curvature,  which  is  not  unfre* 


quent  among  delicate  girls  in  the  higher  and 
classes  of  life,  though  of 
This  disc 


of  very  rare  occurrence 
we  Is  usually  ol 


symptoms  are  generally 


asses  of  life, 
lower  orders. 

ninth  or  tenth  year,  and  the 

traced  In  the  following  order  >  — 1.  The  child  makes  fre. 
quent  attempts  to  prevent  the  dress  falling  off  one 
shoulder  ;  2.  One  shotdder  appears  higher  than  the  other ; 
3.  One  of  the  collar-bones,  or  one  side  of  the  breast-bone, 
appears  fuller  than  the  other  ;  4.  One  hip  appears  to  pro- 
ject ;  6.  One  leg  appears  shorter  than  the  other ;  6.  Then- 
is  a  peculiarity  in  the  manner  of  walking,  one  foot  being 
swung  round  and  the  shoulder  thrown  forward.  When 
the  girl  reaches  the  age  of  twelve  or  thirteen  (for  this  dis- 
ease is  try  rare  in  boys),  she  becomes  evidently  twisted, 
and  the  spine  is  found  to  have  assumed  a  serpentine  form. 
In  reference  to  the  treatment  of  this  kind  of  distortion.  It 
appears  that  very  opposite  methods  have  been  successful  j 
thus,  some  patient*  have  been  confined  for  months  to 
the  same  position  ;  another  violently  exercised  -  another 
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DISTRACTILE. 

shampooed  and  acupuncturatcd ;  a  fourth  relies  on  ar- 
tificial supports,  such  a*  stays  and  bandages ;  a  fifth  is 
leeciied  or  blistered ;  and  many  are  told  to  attend  only  to 
the  general  health.  The  truth  is,  that  distortion  may 
depend  upon  different  causes,  and  different  remedies  may 
be  required  In  its  different  stages  of  progress.  The  ser- 
pentine curvature  of  the  spine  generally  originates  in 
muscular  debility ;  and  therefore,  at  its  commencement,  is 
appropriately  treated  by  attention  to  the  general  health, 
by  proper  exercises  and  tonics.  As  the  disease,  however, 
proceeds,  the  muscles  and  ligaments  acquire  a  certain 
form,  and  then  artificial  support*  may  be  appropriately 
resorted  to.  In  a  yet  more  advanced  stage,  the  vertebra? 
themselves  become  altered  in  form  ;  and  hence  the  spine 
may  requiru  to  be  stretched,  and  kept  so  during  a  con- 
siderable part  of  the  twenty-four  hours,  so  as  to  allow  the 
bones  to  resume  their  natural  form.  When  the  ribs  and 
sternum  have  become  much  displaced  and  misshapen, 
methods  of  compressing  and  remodelling  them  must  be 
— If,  and  lastly,  when  what  is  called  anchylosit,  or 
r  deformity,  has  taken  place,  palliations  and 
i  of  further  mischief  can  alone  be  resorted  to. 
In  all  cases  where  there  is  a  tendency  to  distortion,  its 


by  amusing  and 
e,  and  especially  such 
into  play ;  she  should 
and  her  chair  should 


not 

twice  a  day, 
romping  games  to  use 
as  brings  the  muscles 
not  be  kept  long  at  the  piano-forte, 
be  made  so  as  to  support  her.  If  she  has  a 
lean  to  one  side,  she  should  be  allowed  to 
sons  In  a  recumbent  posture,  and  not  constantly  ad- 
monished to  "  hold  herself  up."  By  attention  to  these 
simple  rules  at  a  rery  early  period  of  this  tendency  to 
distortion,  its  further  progress  may  be  possibly  prevented; 
but  if  the  girl  heroines  listless,  lounging,  and  pallid,  ap- 
pearing awkward  in  her  gait,  and  the  clothes  slip  off  of 
one  shoulder,  the  spine  is  proj^ibly  becoming  distorted  ; 
and  in  this  case  she  should  not  be  allowed  to  sit  erect 
without  using  some  artificial  support,  such  as  an  arm- 
chair, or  chair  crutch,  and  she  should  read  always  lying 
down  ;  while  by  toe  help  of  proper  stays  and  a  belt  sup- 
port should  be  given  to  the  loins,  while  the  upper  part  of 
the  chest  is  left  free.  No  shoulder-straps,  collars,  or 
back-boards  should  be  used  to  push  in  the  projecting 
shoulder,  unless  the  loins  be  at  the  same  time  supported ; 
for  in  the  majority  of  cases  a  sinking  of  the  lumbar  part 
is  the  cause  of  the  inequality  of  the  shoulders.  The  child 
should,  in  this  stage  of  the  disorder,  be  a  good  deal  in  the 
open  air  ;  not  walking  sedately,  but,  if  possible,  skipping 
about ;  and  when  she  comes  in,  should  not  lounge  on  a 
chair,  but  lie  down  :  or  If  out-of-door  exercise  U  inad- 
missible, she  should  play  at  battledore  and  shuttlecock, 
and  use  a  skipping  rope.  But  whatever  exercise  be  used, 
it  should  never  be  carried  to  fatigue.  The  child  should 
sleep  on  a  firm  hair  mattress,  with  scarcely  any  pillow  ; 
she  should  have  good  nourishing  diet ;  occasional  warm 
aperients  and  alkaline  tonics  may  be  proper ;  and  cold 
bathing  or  sponging.  By  scrupulously  following  up  the 
preceding  plan,  the  general  health  is  improved,  and  the 
tendency  to  distortion  often  diminished  .  but  constant  care 
for  months,  and  even  years,  can  alone  ensure  Its  removal. 
Where  the  spine  has  acquired  a  decided  twist,  a  variety 
of  mechanical  contrivances,  and  many  different  plans  of 
treatment,  have  been  proposed  and  n  d  with  more  or  less 
success,  with  a  view  of  correcting  the  deformity,  or  pre- 
venting its  Increase  and  improving  the  figure.  For  an  ac- 
count of  these  we  must  refer  to  the  authors  who  have  ex- 
pressly treated  upon  these  subjects,  and  especially  to  the 
sensible  tract  of  the  late  Mr.  John  Shaw,  from  which  we 
have  abridged  the  preceding  remarks. 

There  is  another  kind  of  distortion,  differing  entirely 
from  the  preceding ;  namely,  angular  curvature  of  the 
spine.  It  generally  proceeds  from  scrofulous  ulceration 
of  the  bodies  of  the  vertebrae  ;  it  is  attended  with  para- 
lysis of  the  lower  extremities,  and  is  often  fatal.  Similar 
disease  often  occurs  In  the  other  bones  and  joint*  of  the 
body. 

There  are  a  variety  of  deformities  resulting  from  other 
causes  than  those  above  adverted  to ;  namely,  from  gout, 
rheumatism,  and  various  chronic  and  local  affections, 
which,  however,  do  not  come  under  the  general  term  of 
distortions  :  nor  can  we  properly  refer  to  this  head  a  va- 
riety of  real  deformities  which  are  chiefly  the  conse- 
quence of  dress  and  fashion  ;  such  as  those  which  result 
from  wealing  stays,  bandages,  ill-made  and  tight  shoes, 
and  the  like. 

DISTRA'CTILE.  In  Botany,  a  terra  Invented  by 
Richard  to  denote  a  connective  which  divides  into  two 
unequal  portions,  one  of  which  supports  a  cell  and  the 
other  not,  as  in  Salvia. 

DISTRE'SS,  in  Law.  is  the  taking  of  a  personal 
chattel  out  of  the  possession  of  a  wrongdoer  Into  the 
custody  of  the  party  injured,  to  procure  satisfaction  for 
the  wrong 

mi 


DIVAN. 

Distress  may  be  had  for  various  kinds  of  injuries,  and 
as  a  means  of  enforcing  process,  or  the  performance  of 
certain  acts  in  various  cases.  But  the  most  usual  Injury 
for  which  a  distress  may  be  taken  is  that  of  non-payment 
of  rent.  Distress  for  rent  is  said  to  be  Incident  to  tlio 
reversion  ;  so  that  it  may  be  taken  for  rent  reserved  upon 
a  gift  in  tail,  lease  for  life,  years,  Sec,  though  there  be  no 
clause  of  distress  in  the  deed,  if  the  reversion  is  in  the 
party  distraining.  Distresses  are  to  be  of  things  valuable, 
wherein  some  one  has  a  property.  But  various  species 
of  personal  chattels  are  exempt  from  distress,  especially 
the  utensils  and  Instruments  of  a  person's  trade  and  pro- 
fession, if  in  actual  use,  otherwise  they  are  not  privileged. 
All  distresses  for  rent  must  be  made  by  day,  and  on  the 
premises ;  but  If  any  tenant  fraudulently  removes  goods 
from  off  the  premises,  the  landlord  may  within  thirty 
days  seise  such  goods  wheresoever  found,  unless  they 
are  sold  for  a  valuable  consideration  before  the  seiiure. 
Persons  who  distrain  for  rent  may  sell  the  distress  for 
payment  of  rent  In  arrear.  If  the  tenant  or  owner  tails  to 
replevy,  with  s 
taking  the  distress  and 
cause.    In  this  case  the  I 


arrear,  n  Hie  tenant  or  owner  tan*  to 
lent  security,  within  five  days  after 
and  giving  the  tenant  notice  of  tho 
the  constable  Is  bound  to  assist ;  the 
raised  by  two  sworn  appraisers ;  and 


DVB 


.   A  territorial  division.   This  I 
In  France,  and  particularly  in  the 
1790.  when  by  the  law  of  16th  Feb.  the  wli 
was  divided  Into  555  district*  ;  and  it  is  still  I 
many  of  the  Continental  i 

divided  Into  three  districts ;  Llndsey,  Kestcven.i 
land.    These  divisions  are  of  great  antiquity, 
probability  owe  their  origin  to  the  dist' 
tures  by  which  they  are  cnaracterixed. 

DITIIYRA'MBlC  ODE.  (Gr.h8»tm.u$«  )  A  swcie* 
of  Greek  lyrical  poem  in  honour  of  Bacchus,  which 
derived  its  name  from  Dithyrambu*  ( AiQve*v£»< ),  one 
of  the  appellations  of  that  deity :  a  word  of  uncertain 
meaning  and  etymology.  The  style  of  this  poetry  was 
very  bold,  often  passing  into  bombast ;  so  much  to  indeed 
as  to  become  proverbial  for  tho  latter  Quality.  The  most 
celebrated  Dilhyrambic  writer  was  Pindar ;  noneof  whose 
compositions  in  this  line,  however,  hare  come  down  to 
us,  or  indeed  any  other  known  poems  of  this  class.  In 
modern  times  the  term  is  Indiscriminately  employed  to 
designate  odes  of  an  impetuous  and  irregular  character. 
See  Ode. 

DI'TONE.   (Gr.  iiw**.)   lu  Music,  an  Interval  con- 
sisting of  two  tones. 
DI'TRIGLYPH.    (Gr.  ht,  twice,  r»ut,  three,  and 

?'Au$t«,  /  carve.)  In  Architecture,  an  arrangement  of 
nterrolumnlations  in  the  Doric  order,  by  which  two  tri- 
glyphs  arc  obtained  in  the  frieie  between  the  triglyphs 
that  stand  over  the  columns. 

DI'TTO,  lo  Book-keeping,  more  usually  contracted 
into  Do,  signifies  the  tame  as  that  which  precedes  it.  It 
is  derived  from  the  Italian  word  ditto,  signifying  the  taiet. 

Dl'TTY.   (Fr.  ditle.)   A  word  of  great  antiquity  In 
the  English  language,  signifying  most  usually  a  i 
pastoral  song.   Thus  Milton  says  — 

Mr4n<rhtle  th»  rural  dltttea  ware  n 
Tempered  to  the  o*trn  flute ; 
Kouxti  utrn  danced,  die. 

Shakespeare.  Dryden,  and  many  of  the  old  i 
gllsh  writers,  have  repeatedly  given  importance  to 
word. 

DIURR'SIS.  (Gr.  hm^r,n<,  a  diteharge  of  urine.} 
An  excessive  flow  of  urine.   See  DuKTU. 

DIURE'TIC.  signifies  literally  any  thing  which  In- 
creases tho  secretion  of  urine.  The  term  is  usually  ap- 
plied to  certain  medicines  which  act  specially  upon  tfio 
kidneys,  such  as  squills,  turpentine,  and  some  of  the 
neutral  salts  ;  and  it  frequently  happens  that  durinsr 
an  inordinate  flow  of  urine  derived  from  such  causes 
watery  fluids  are  absorbed  from  other  parts,  and.  as  it 
were,  transposed  to  the  kidneys :  upon  this  principle  ta 
founded  the  use  of  diuretics  in  dropsy.  There  arc  some 
alteratives  which  operate  as  diuretics,  especially 

le  operation  upon  the  sy 


they  are  taking  a  favourable 
this  seems  especially  to  be 
Water  and 

excess,  also  operate  as  diuretics  ;  as  far,  at  1 
increase  in  the  flow  of  urine  is  concerned. 

DIU'RNAL  (Lat.dles.a<toy).  is  the 
to  the  book  containing  those  canonical  hours  of  the 
man  Catholic  breviary  which  are  to  be  said  during  tho 
day.  It  is  intended  especially  for  the  clergy  of  the  Ro- 
mish church,  and  consists  generally  of  four  volumes,  onu 
for  each  season  of  the  year. 

DIU'RNALS.  (I>at.  diurnus,  by  day.)  A  tribe  of  Rap- 
torial birds.  Including  those  which  fly  by  day  and  haves 
lateral  eyes :  also  a  family  of  Lcpidoptcxous  insects,  which 
have  a  similar  period  of  activity. 

DIVA'N.  A  word  common  to  many  of  the  easterr* 
languages,  signifying  in  Turkish  the  audience-duunbesr 
of  thevli" 
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DIVARICATE. 

tie  caliphs  vat  a  court  for  the  relief  of  petitioners,  over 
'  krb  those  monarch*  presided  in  person.   The  Turkish 
,  as  is  well  known,  it  the  great  council  of  the  empire. 

that  the  earliest  acceptation  in  which 
is  that  of  a  muster-roll  or 
;  anil  we  find  It  used,  especially  by  the 
,  who  borrowed  it  from  the  Persians,  to  sig- 
of  poems  by  one  and  the  same  author,  ar- 
der  ;  thus  wc  bear  of  the  Divan 
Th*th*  ^,llected1fKi2'm*)  "f  S^^tbeDivan  of  Halfis,  Ac. 

a  saloon  Or  hall* which  serves  for  the  re- 

j  of 

,;  nence  in  all  probability  the  term  is 


DIVING  BELL. 


'*mf*co')  {■  Jtoology,  when 
out  a idcly. 

*°A  J*l  Zoolo*r' whcn 

it  aimlc  Willi  the  j.t.11)  .  as  tht- 
the  divisions  of  certain  Poly- 


DIVE'RGING.  In  Botany,  used  in  describing  Uie 
venation  of  leaves,  to  denote  the  angle  which  it  formed  by 
the  midrib  and  one  of  the  primary  veins,  when  it  is  between 
XP*nd40°. 

Dl'VIDBND.  (Lat.  divido,  I  divide.)  In  Arithmetic, 
the  number  or  quantity  given  to  be  divided.  Dividend,  in 
Commerce,  is  the  name  given  to  the  payment  made  to  cre- 
ditors out  of  the  estate  of  a  bankrupt,  and  to  the  annual 
interest  payable  upon  the  national  debt  and  other  public 
foods. 

DIVINATION.  (Lat.)  The  art  of  foretelling  future 
events.  A  singular  and  ever-active  feeling  of  curiosity 
ass  in  all  ages  Induced  mankind  to  cast  an  anxious  look 
towards  futurity  in  the  desire  of  penetrating  its  mysteries, 
originally  either  by  serious  reflections  on  the  past,  by  a 
comparison  of  the  past  with  the  present,  or  by  inferences 
Bwre  or  less  satisfactorily  deduced  from  the  prolutble 
occurrence  of  events.  But  mankind  did  not  rest  here : 
riace  the  remotest  period  of  antiquity,  divination  formed 
s  regular  science,  intimately  allied  to  religion,  and  fur- 
nished with  peculiar  rules  and  regulations,  more  or  less 
kkilrol  and  ingenious  In  proportion  to  the  state  of  civilit- 
sooo  of  the  people  by  whom  It  was  practised.  But  of  all 
the  nations  of  antiquity  there  were  none  who,  notwith- 
standing their  great  learning  and  refinement,  cultivated 
the  science  of  divination  with  such  enthusiasm  as  the 
Greeks  and  Komans.  Independently  of  their  credulity 
with  regard  to  auguries  and  oracles,  w  hicb  may  be  termed 
*  .  higher  cla>s  of  divination,  the  must  trifling  incidents 
them  with  the  occasion  to  indulge  in  this  pro- 
I  and  there  was  nothing  in  the  wide  range  of  human 
which  they  did  not  derive  tokens  of  futurity. 
To  enumerate  all,  or  even  the  chief  objects  of  divination 
the  ancients,  would  far  exceed  our  prescribed 
Under  the  different  heads,  as  Belomakcy,  Ni- 
r,  Ac,  the  reader  will  find  a  notice  of  the  prin- 
cipal of  them  ;  and  for  the  rest  he  may  consult  with  ad- 
vantage Cicero,  De  Divmatione.  See  Oraclk. 
DIVINE  RIGHT,  THE,  OF  KING8.    In  Politics, 


a- .Paris  the  absolute  and  unqualified  claim  of  sovereigns^  on 


lutely  with  their  natural  right* 
But  the  fashionable  political 
the  times  both  of  Charles  I.  and  II.  (in  the  latter  reign, 
Sir  Robert  Filmer,  author  of  the  Pairiarcha,  may  be 
especially  cited,  on  account  of  his  having  been  di- 


patriarchal  sway,  which  was  succeeded  by  the  regal,  and 
that  no  other  was  authorised  by  Scripture.  See  also  the 
Ctmrocatum  Book  of  1603;  Archbishop  Leslie  on  the 
Potrrr  of  the  Prince ;  Sherlock's  Case  of  Retittance  to 
Supreme  Powers,  16H4 ;  Mackenzie's  Jus  Ilcgium,  16(43. 
The  same  priuciples  were  practically  adopted  by  the  Jaco- 
bites, when  they  maintained  the  divine  right  of  the  expelled 
sovereign,  and  afterwards  of  his  descendants,  by  heredi- 
tary title.  As  to  the  views  of  modern  high  church  di- 
ttoes on  the  subject,  see  Dr.  Putty's  Sermon  on  the  blh 
t\f  Soremher,  1*07.   Set  NosuusirrAKCE. 

DI'VING.  The  art  of  descending  in  water,  inde- 
pendently of  the  valuable  native  productions  which  are 
found  at  the  bottom  of  the  sea,  such  as  pearls,  coral, 
tponges,  Ac.,  the  treasure  which  is  so  frequently  carried 
down  in  wrecked  vessels  makes  It  an  object  of  import- 
ance to  be  able  to  descend  to  the  bottom  and  remain 
there  long  enough  to  execute  the  operations  necessary  to 
recover  it.  But  without  the  assistance  of  some  me- 
lt is  extremely  little  that  even  the 


most  practised  diver*  can  perform.  A  minute  and  a  half, 
or  two  minutes,  is  the  longest  time  that  a  diver,  in  general, 
can  remain  under  water.  Besides,  on  account  of  the  loss 
of  weight  in  water,  the  power  which  a  man  can  exert  is 
extremely  small,  unless  borne  down  by  a  load  which 
would  entirely  prevent  him  from  rising  again  to  the  top. 
>or  these  reasons,  numerous  projects  have  been  brought 
forward  to  assist  the  natural  [towers  of  the  body,  and 
render  diving  an  art  of  more  extensive  utility.    In  all 

use  of  his  arms,  and  the  power  of  walking  within  a  mo- 
derate range  at  the  bottom.    Borelli  contrived  an  appa- 
ratus which  he  called  a  diving  bladder  ;  the  bladder 
of  brass  or  copper,  about  two  feet  In  diameter,  to 
i  bead,  and  fastened  to  a  goat  skin  cover- 
to  the  shape  of  the  head.  An  apparatus 
successfully  used  by  Mr.  Deane  on  the 
of  Scotland,  at  spit  head,  and  at  Donagbadee. 
b  brought  up  an  immense  number  of  dollars  and 
other  articles  from  a  vessel  which  bad  been 
there  more  than  thirty  years  before. 
The  principal  part  of  Mr. Deane'*  apparatus  consist*  of  a 
helmet  of  thin  sheet  copper,  which  covers  the  head  of  the 
diver,  large  enough  to  admit  of  free- motion,  and  furnished 
with  three  eye-hole*,  covered  with  glass  protected  by 
brass  wires.    The  hehnet  comes  pretty  well  down  over 
the  breast  and  back,  and  is  fastened  by  rivets  to  a  water- 
proof canvass  jacket  so  tightly  that  no  water  can  pene- 
trate.  A  leather  belt  passes  round  the  diver,  to  which 
are  attached  two  weights,  one  before  and  the  other 
behind,  each  about  40  lbs.    The  belt  Is  supplied  with  a 
buckle  in  frunt,  which,  in  case  of  any  accident  happening, 
can  be  instantly  undone.    The  diver  is  supplied  with 
fresh  air,  by  means  of  a  flexible  water-proof  pipe,  which 
enters  the  helmet,  and  communi- 
cates with  an  air-pump,  wrought 
above  in  the  barge  from  which 
he  descends.    This  pipe  passes 
under  the  left  arm  of  the  diver, 
and  enters  the  back  of  the  helmet, 
being  so  contrived  that  the  fresh 
air  is  made  to  impinge  on  the 
glasses ;  which  in  a  great  mea- 
sure prevents  their  being  dimmed 
by  the  moisture  of  the  breath, 
r  rom  the  back  part  of  the  helmet  there  is  also  led  an 
eduction  pipe,  to  allow  the  escape  of  the  breathed  air.  A 
signal  line  passes  under  the  right  arm  to  communicate 
with  attendants  at  the  surface.   The  diver  descend*  from 
the  side  of  the  vessel,  either  by  mean*  of  a  rope  or 
wooden  ladder,  loaded  at  the  lower  end.  the  weight  being 
kept  at  a  little  height  above  the  ground.  When  the  diver 
descend*  to  the  bottom,  the  weight  1*  let  down,  and  the 
rope  allowed  to  become  slack,  to  prevent  the  motion  of 
the  boat  from  obstructing  him.   His  motion  is  r 
steady  by  heavy  weights  attached  to  bis  feet; 
carries  a  line  in  his  hand,  that  he  may.  when  nc. 
guide  himself  back  to  the  rope.   A  waterproof 

covers  his  body  entirely ;  and  he  is  thus  enabled  tore  

under  water  five  or  six  hours  at  once,  all  the  while  per- 
fectly dry.  (See Popular Kncyclopa dm, art.  "  Divine.") 
DIVING  BELL.  An  apparatus,  by  means  of  which 
persons  are  let  down  and  enabled  to  remain  under  water, 
and  execute  various  operations;  such  as  levelling  or 
clearing  the  bottoms  of  harbours,  preparing  a  foundation 
for  buildings,  bringing  up  sunken  materials,  Ac.  The 
principle  of  the  diving  bell  depends  on  the  impenetrability 
of  atmospheric  air,  and  may  be  Ulustrated  by  a  very-  fa- 
miliar experiment.  Bring  the  edge  of  an  inverted  tumbler, 
or  any  close  vessel,  to  the  surface  of  water,  and,  keeping 
the  mouth  horizontal,  press  It  down  in  the  water.  It  win 
be  seen  that,  though  some  portion  of  water  ascends  into 
the  tumbler,  the  greater  part  of  the  spacer  emains  empty, 
or  only  filled  with  air;  and  any  object  placed  In  this 
space,  though  surrounded  on  all  sides  with  water,  would 
remain  perfectly  dry.  In  fact,  the  quantity  of  air  remains 
the  same,  but  is  compressed  into  a  smaller  volume.  In 

Sroportion  to  the  depth  to  which  It  Is  made  to  descend. 
Tow,  If  we  conceive  a  vessel  of  wood  or  iron,  sufficiently 
capacious  to  hold  several  men,  to  be  suspended  by  a 
chain,  and  lowered  by  means  of  weights  attached  to  it  to 
any  moderate  depth  under  water,  it  is  evident  that  they 
may  remain  there  for  a  considerable  time,  and  perform 
any  operation  that  could  be  executed  on  land  in  the  same 
confined  space.  The  machine,  however,  as  thus  described, 
is  liable  to  two  great  defects,  which  must  be  obviated  by 
other  contrivances  before  any  great  advantage  can  be  de- 
rived from  it.  In  the  first  place,  as  the  air  by  its  compres- 
sibility allows  the  water  to  enter  the  lower  part  of  the  bell, 
the  dry  space  is  not  only  diminished,  but  the  bottom 
on  which  the  bell  rests,  and  where  the  operations  are 
to  be  carried  on,  Is  also  covered  with  water  to  a  pro- 
portional depth.  In  the  second  place,  the  air  within  the 
bell,  by  repeated  respiration,  soon  Iwcomes  mephitic,  and 
unfit  to  support  life ;  so  that  it  is  necessary  to  elevate  the 
apparatus  after  short  Interval*,  to  admit  a  fresh  supply. 
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DIVING  DELL. 

It  is  not  known  at  what  period  the  diving  bell  was  in- 
Tented.  Beck  man,  in  bis  History  of  Inventions,  mentions 
that  at  Toledo,  in  the  sixteenth  century,  two  Greeks,  in 
the  presence  of  the  emperor  Charles  V.  and  several 
thousand  spectators,  let  themselves  down  under  water  in 
a  large  inverted  kettle  with  a  burning  light,  and  rose 
again  without  being  wet.    George  Sinclair,  the  author  of 


Satan's  Invisible  World  Displayed,  in  his  work 
Ars  Nova  et  Magna  Gravitatis  et  Levitatis.  mentions  some 
attempts  that  were  made,  about  the  rear  ICG'S,  to  raise,  by 
mean*  of  a  diving  bell,  the  treasure  from  the  ships  of  the 
Invinc  ible  Armada  that  went  to  the  bottom  near  the  l*lc 


of  Mull  In  the  Hebrides,  and  describes  the  kind  of  bell 
that  was  employed.  But,  on  account  of  the  defects  to 
which  we  have  alluded,  the  diving  bell  continued  to  be  of 
very  little  use  till  the  time  of  Dr.  Halley,  who  contrived 
a  means  of  introducing  fresh  air  into  the  bell  while 
under  water,  and  of  allowing  the  mephitic  or  breathed 
air  to  escape.  The  bell  he  made  use  of  he  describes  as 
having  been  of  wood,  containing  about  GO  cubic  feet  in 
its  concavity,  and  of  the  form  of  a  tiuncated  cone,  whote 
diameter  at  the  top  was  three  feet,  and  at  the  bottom  five. 
This  was  coated  with  lead,  so  heavy  that  it  could  sink 
empty,  and  the  weight  so  distributed  about  its  bottom 
that  it  could  only  descend  in  a  perpendicular  direction. 
In  the  top  a  clear  glass  was  fixed,  to  let  in  the  light  from 
above,  ana  a  cock  to  let  out  the  air  that  had  been  breathed. 
To  supply  the  air  to  the  bell  he  caused  a  couple  of  barrel*, 
of  about  36  gallons  each,  to  be  cased  with  lead  so  as  to 
sink  empty,  each  of  them  having  a  bung-hole  in  its  lowest 
part,  to  let  In  the  water  as  the  air  in  them  condensed  on 
their  descent,  and  to  let  it  out  again  when  they  were 
drawn  up  full  from  below.  To  a  bole  in  the  uppermost 
part  of  the  barrels  a  trunk  or  hose  was  fixed,  long  enough 
to  fall  below  the  bung-bole,  and  kept  down  by  a  weight, 
so  that  no  air  could  escape  by  the  hone  till  its  end  was 
raited  up.  The  barrels  thus  prepared  were  let  down  by 
the  side  of  the  bell.  A  man  stationed  on  a  stage  suspended 
from  the  bell  was  ready  to  take  up  the  hose ;  and.  as  soon 
as  their  ends  were  brought  to  the  surface  of  the  water  in 
the  barrels,  all  the  air  that  was  included  in  the  upper 
parts  of  them  was  blown  with  great  violence  into  the 
bell,  while  the  water  entered  at  the  bung-holcs  below  and 
filled  the  barrels.  By  means  of  this  contrivance  the  air 
was  not  only  kept  fresh,  but  another  great  advantage  was 
gained ;  namely,  that  by  admitting  a  sufficient  quantity 
of  it  the  whole  of  the  water  was  expelled  from  the  inside 
of  the  bell,  and  the  bottom  of  the  sea  laid  dry. 

By  means  of  this  contrivance  for  thu  admission  of  fresh 
air,  it  was  now  possible  to  remain  for  any  length  of  time 
under  water  j  but  the  use  of  the  apparatus  was  still  found 
to  be  attended  with  some  Inconveniences,  and  even  con- 
siderable danger.  The  divers  within  the  bell  having  no 
power  over  it,  its  rising  or  sinking  depends  entirely  upon 
the  people  at  the  surface  of  the  water  ;  and  as  the  bell, 
even  when  In  the  water,  has  a  considerable  weight,  there  is 
a1  ways  a  possibility  of  the  chain  by  which  it  is  raised  break- 
ing, which  would  Inevitably  be  attended  with  the  destruc- 
tion of  the  divers.  Another  danger,  still  more  to  be  appre- 
hended, is.  that  if  the  month  of  the  bell  In  Its  descent  should 
come  upon  a  sunken  ship,  or  a  rock  projecting  abruptly 
from  the  bottom,  it  might  be  overset  before  any  signal 
could  be  given  to  those  above.  These  defects  were  obviated 
by  the  very  ingenious  contrivances  of  Mr.  Spalding  of 
Edinburgh.  In  order  to  avoid  the  risk  of  being  upset 
when  the  bell  descends  on  a  rocky  or  uneven  bottom,  he 
suspended  a  considerable  weight,  which  he  called  a  ba- 
lance freight,  below  the  bell,  by  a  rope  passing  over  a 
pulley  fixed  in  the  inside  ;  and  the  other  weights  attached 
to  the  bell  being  so  adjusted  that  the)  could  not  sink  it 
without  the  balance  weight,  as  soon  as  the  latter  rested 
on  the  ground  the  bell  remained  suspended  in  the  water. 
In  case  of  the  mouth  of  the  bell  being  caught  by  any  ob- 
stacle, the  balance  weight  is  immediately  lowered,  till 
it  rests  on  the  bottom ;  and  as  the  bell,  when  thus  re- 
lieved, is  buoyant,  the  divers,  having  disengaged  it  from 
the  rock,  have  it  In  their  power  either  to  descend  by 
pulling  In  the  rope,  or  by  allowing  it  to  run  to  ascend  to 
the  surface.  Another  contrivance  of  Mr.  Spalding  de- 
serves mention.  He  divided  the  bell  into  two  compart- 
ments, the  one  above  the  other,  and  communicating  by 
means  of  a  stopcock.  The  divers  are  stationed  in  the 
lower  one,  and  the  weights  are  so  adjusted  that  when  the 
cavity  above  is  empty  the  bell  Is  buoyant ;  when  it  is  filled 
with  water,  the  Ixnl  sinks.  Immediately  above  the  par- 
tition are  some  slits  in  the  sides  of  the  bell ;  and  at  the 
top  U  an  orifice,  which  can  be  opened  or  shut  at  pleasure. 
Suppose  now,  this  orifice  being  open,  the  bell  is  required 
to  be  lowered  ;  as  It  descends,  the  water  enters  at  the 
silts,  and  the  air  escapes  by  the  orifice.  When  the  appa- 
ratus is  entirely  under  water,  and  the  cavity  consequently 
completely  filled,  let  the  orifice  be  shut.  The  bell  will 
now  continue  to  descend  ;  but  if  the  stopcock  commu- 
nicating with  the  upper  compartment  be  opened,  the  air 
will  rush  from  the  under  to  the  upper,  and  displace  a 


rr,  Deen  anopteu. 

movement  on  the  diving  bell,  tin* 
made  by  the  celebrated  Mr.  Smeatn. 
mg  down  a  continued  stream  of  air  t 


DIVISION. 

it  thus  in  their  power  to  regulate  the  descent  or  rise  s 
they  please.  By  admitting  a  certain  quantity  of  air  int 
the  upper  cavity,  the  descent  of  the  bell  is  arrested  ;  t 
admitting  a  greater  quantity  it  becomes  buoyant,  nr. 
rises  to  the  top.  This  metttod  of  constructing  the  divis 
bell  has  not,  however,  been  adopted. 

The  greatest  Improvement 
that  of  Halley,  was  m«' 
and  consists  to  forcing  < 

means  of  an  air  pump  through  a  flexible  tube ;  and 
plan  is  now  always  adopted.  In  the  year  1788,  Mr. ! 
ton  constructed  a  diving  bell  to  be  used  in  the  « 

then  contemplated  at  Ramsgate  harbour  on  a  nc 
Improved  plan.  Instead  of  a  bell-shaped  vessel  sui 
by  weights,  his  apparatus  consisted  of  a  square  chest  • 
out  iron,  four  and  a  half  feet  long,  four  and  a  half  fe 
high,  and  three  feet  wide,  affording  sufficient  room  f< 
two  men  under  it.  It  was  cast  of  such  a  thickness  th. 
its  own  weight  was  sufficient  to  sink  it ;  and  its  thkkne 
was  greatest  near  the  mouth  or  lower  part,  to  prevent 
from  being  easily  overset.  This  construction  of  the  divii 
bell  gave  the  men  within  it  no  power  of  raising  or  sinkii 
It ;  but  as  the  apparatus  was  made  to  be  used  at  a  plai 
where  the  nature  of  the  bottom  was  known,  this  a« 
vantage  was  not  considered  of  great  consequence ;  an- 
in  fact,  it  Is  found  by  experience  that  it  is  better  to  leas 
the  bell  to  be  entirely  guided  from  above.  On  account  • 
the  facility  with  which  water  conveys  sound,  the  strok< 
of  a  hammer  on  the  inside  of  the  bell  can  be  heard  at 
{treat  distance ;  and  the  sound  coming  through  the  wat» 
has  a  peculiar  character,  which  cannot  be  mistaken.  V 
previous  arrangement  any  directions  can  be  given  in  th 
manner.  For  instance,  one  blow  may  denote  more  aii 
two,  stand  fast ;  three,  heave  up ;  four,  lower  down,  an 
soon.  With  these  successive  improvements,  the  div  ir 
bell  is  found  to  be  a  most  important  machine  in  all  gr« . 
operations  to  be  performed  under  water.  It  was  us* 
with  great  advantage  by  Mr.  Rcnnle  in  the  construct  i 
of  the  various  harbours  he  projected ;  and  it  has  r. 
cently  been  successfully  employed  in  deepening  the  Clyc 
between  Glasgow" and  Greenock,  and  improving  the  n. 
vlgatlon  of  the  river.  See  the  article  "  Diving  Bell."  i 
the  new  edition  of  the  Encyclopedia  Britanmca. 
DIVI'NING  UOD.  See  Rabdomakcy. 
DIVl'SIBILI'TY.  The  property  which  all  bodi. 
possess  of  being  separable  into  parts.  It  was  a  quest k 
formerly  much  agitated  among  philosophers,  whethi 
matter  is  divisible  m  infinitum  ;  or  whether  a  certain  ter 
docs  not  exist  beyond  which  the  particles  are  reducs 
to  simple  atoms  incapable  of  further  division.  Ti 
question  is  incapable  ol  direct  solution,  and  fortunate 
is  of  no  importance  to  science  ;  but  the  extent  to  whi< 
the  actual  subdivision  of  bodies  has  been  carried  in  mat 
cases  in  the  arts  may  well  be  considered  as  pmdigiou 
"  In  the  gilding  of  buttons.  5  grains  of  gold,  which  Is  a] 
plied  as  an  amalgam  with  mercury,  is  allowed  to  eat 
gross  ;  so  that  the  coating  left  must  amount  to  the  1 10,0001 
part  of  an  inch  In  thickness.  If  a  piece  of  ivory,  or  whi 
satin,  be  immersed  In  a  nitro-muriate  solution  of  gol 
and  then  exposed  to  a  current  of  hydrogen  gas.  It  u 
become  covered  with  a  surface  of  gold  hardly  exceed ii 
In  thickness  the  ten-millionth  part  of  an  inch. 

"  The  solution  of  certain  saline  bodies,  and  of  oth< 
coloured  substances,  exhibits  a  prodigious  subdivision  ai 
dissemination  of  matter.    A  single  grain  of  the  sulpha 
of  cupper,  or  blue  vitriol,  will  communicate  a  fine  azu 
tint  to  five  gallons  of  water.    In  this  case  the  copper  una 
be  attenuated  at  least  ten  million  times  ;  yet  each  drop 
the  liquid  may  contain  so  many  coloured  particles,  di 
tinguishable  by  our  unassisted  vision.   Odours  are  c 
pable  of  a  sUll  wider  diffusion.   A  single  grain  of  mm 
has  been  known  to  perfume  a  room  for  the  span- 
twenty  years.    Animal  matter  likewise  exhibits  in 
instances  a  wonderful  subdivision.    The  milt  of  a 
fish  when  it  begins  to  putrefy  has  been  computed 
contain  a  billion  of  perfect  inserts,  so  that  thousand* 
these  living  creatures  could  be  lifted  on  the  point  of 
needle.     But  the  Infusory  animalcules  display  in  tin 
structure  and  functions  the  most  transcendent  attenuate 
of  matter.    The  I'ibrio  undula,  found  in  duck  weed, 
computed  to  be  ten  thousand  million  times  smaller  than 
hemp  seed.    The  t'ibrir  lincota  occurs  in  vegetable  i 
fusions,  every  drop  containing  myriads  of  these  obloi 
points.    The  Monas gflatinosa,  discovered  in  ditch  «  at« 
appears  in  the  field  of  a  microscope  a  mere  atom  endu< 
with  life,  millions  of  them  playing  like  sunbeams  in 
single  drop  of  liquid."   (  Leslie's  Natural  Philosophy.) 

DIVI'SION.  ( 1  .at .  divido,  /  divide.)  One  of  the  foi 
fundamental  rales  of  arithmetic,  the  object  of  which  is 
find  how  often  one  number  is  contained  In  another.  Tl 
number  to  be  divided  is  the  dividend,  the  number  whi« 
divides  is  the  divisor,  and  the  result  of  the  division  is  tl 
quotient.   Division  is  the  converse  of  multiplication. 

DlvfsioM.    In  Music,  a  dividing  or  separation  of  tl 
interval  of  an  octave  into  a  number  of  lesser  intervals, 
i  Logic,  is  the  enuraerat 
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DIVORCE. 

to  be  divided  into  oak,  uh,  elm,  Arc.  A  common  term, 
may  be  divided  in  several  ways,  according  to  the  various 
>Jint»  of  view  in  which  it  may  be  ri'garth'd  for  the  pur- 
pose of  qualification.  Thus  a  bookbinder  may  divide 
twks  into  folio*,  quartos.  Ac. ;  a  librarian  into  theological, 

in  the  art  Military,  signifies  generally  a 
army,  consisting  of  cavalry  and 


The  division*  of  an  army  arc 
of  the  brigades  and  squadrons  of  which  it 
consists  ;  the  divisions  of  a  battalion  are  the  several 
pLuoous  into  which  a  regiment  or  battalion  is  divided 
either  In  marching  or  firing.   i  James' t  Mil.  Diet.) 

DIVORCE.  (From  the  modern  Latin  word  d  Ivor  tiare, 
tj  tmm  or  put  away.)  The  Jewish  law  of  divorce  is 
founded  on  the  directions  given  In  the  24th  chapter  of 
Deuteronomy  ;  but  the  permission  therein  contained  is 
vabjeet  to  many  obstacles  and  formalities  in  modern 
practice.  In  Greece,  in  classical  times,  the  practice  of 
duorce  seems  to  have  varied  hi  different  states  ;  at  Sparta 
•  a  ]■■■  \  "  to  have  Ur-<  ii  uiiiKu.il,  in  Athens  (Treat  fn<  ilities 
were  aflbrded  by  the  law.  In  republican  Koine  great 
strictness  in  this  branch  of  morals  prevailed  for  a  long 
period,  although  parties  were  less  impeded  in  pursuing  a 
divorce  by  the  difficulties  imposed  by  the  law  than  by 
pubbc  opinion.  But  in  the  later  period  of  the  republic, 
nt4  under  the  emperors,  divorce  became  extremely  com- 
-wn,  ar.d  was  obtained  with  equal  ease  by  either  sex. 
Our  Saviour's  declaration  to  the  Pharisee,  in  the  19th 
St.  Matthew,  became  the  foundation  of  the 
in  Christian  countries,  ami  divorces 
dlowed  in  one  particular  case  only ; 
Kornan  church  bad  erected  matrimony  into 
u-r.vsm.-nt.  tru-y  became,  as  thej  now  .in-  in  Catholic 
sible:  the  only  dissolution  of 
•ere  It  is  void  ab  initio.  In 
the  facility  of  divorce  has 
been  so  much  restored  In  latter  times  as  to  approximate 
t=>  the  heathen  practice.  In  England  divorce  a  vinculo 
Buurnmmti,  on  the  ground  of  adultery,  can  only  be  ob- 


tained by  act  of  parliament ;  divorce  a  mensa  et  toro, 
commonly  termed  separation,  by  sentence  of  the  spiritual 
fijart.    See  Marriaor,  Law  or. 

DO.  In  Music,  a  syllable  used  by  the  Italians  instead 
ef  ssf,  than  which  it  is  by  them  considered  more  musical 
«nd  resonant. 

DOCE'TH.  (Gr.  *«*u»,  to  teem.)  One  of  the 
earliest  heretical  sects  ;  so  called  from  the  reality  of 
our  lx>rd's  Incarnation,  and  considering  him  to  nave 
acted  and  suffered  only  in  appearance. .  Some  divines 
Rave  conceived  that  the  express  declarations  of  the  nature 
of  Christ  in  St.  John's  writings  were  specially  directed 
against  these  opinions. 

DO*CIMA*STIC  ART.     (Gr.  /  prove.) 

The  art  of  assaying  minerals  or  ores,  with  a  view  of  de- 
termining the  quantity  of  metal  which  they  contain. 

DOCK,  f  Probably  from  the  Gr.  Jiy mmu,  /  receive. ) 
An  artificial  basin  for  the  reception  of  ships.  Docks  arc 
of  two  sorts,  wet  and  dry  :  the  former  are  used  for  the 
of  loading  and  unloading  a  ship's  cargo  out  of  the 
*  are  constructed  with  gates, 
the  ship  constantly  afloat  at  low 
;  the  laiieT  are  intended  for  the  building,  rearing, 

\  are  admitted  Into  them  at 


ftood  tide,  and  are  so  called  because  they  are  either  left 
dry  by  the  ebbing  of  the  sea,  or  rendered  so  by  the  use  of 
great  flood  gates  or  of  pumps.    The  reader  will  find  In 


.  ••  at 

the  Commercial  Dictionary  a  full  account  of  all  the  docks 
of  Great  Britain,  with  remarks  on  their  utility,  history, 
Ac .  A  naval  dock  is  a  place  provided  with  all  sorts  of 
naval  stores,  timber,  and  all  the  requisite  machinery  for 
ship-building.  The  principal  naval  docks  of  Great  Britain 
are  Portsmouth,  Plymouth,  Chatham.  Sheerncss,  Wool- 
wich .  and  Deptford.  It  is  in  these  docks,  and  particularly 
the  three  first,  that  ships  of  war  are  laid  up  in  time  of 

r  •  .« 

DOCKET, DOCQUET, or  DOGGETT  (Lat.docu- 
men  turn),  in  Law,  Is  an  abridged  entry  of  an  Instru- 
ment or  proceeding  on  a  small  piece  of  paper  or  parch - 
merit  Exemplifications  of  decrees  in  chancery,  fiats  in 
bankruptcy,  and  other  instruments,  are  thus  docketed  for 
p'jrpi  ises  of  reference.  . 

DO'CTOR.  or  TEACHER.  This  title  of  learned  dis- 
tinction was  first  adopted  in  the  twelfth  century.  The 
drgre*  of  Doctorate,  succeeding  and  superior  to  that  of 
Master  in  European  universities,  was  first  conferred  at 
RoWfina  ;  by  the  university  of  Paris,  In  1U'>,  on  Peter 
l.iii  England,  it  is  supposed.  In  the  reign  of 
Before  this  time,  if  the  appellation  of  Doc- 
j  used,  it  was  only  in  its  plain  sense  of  "  teacher," 
,  synonymous  with  master.  The  degree  of  Doctor  is 


DODRANS. 

of  arts,  —  and  in  the  science  of  music.  The  Continental 
degree  of  Doctor  of  Philosophy  is  unknown  among  us. 

Do'ctor.  A  thin  plate  of  steel  used  in  scraping  the 
colour  or  mordant  off  the  copper  plates  employed  In  calico 
printing  ;  the  term  is  probably  a  corruption  of  the  word 
abductor. 

DO'CTORS'  COMMON'S,  isthc  popular  name  for  tho 
courts  .iml  offices  occupied  by  the  bodv  incorporated  in 
1768  under  the  title  of  "  The  College  of  Doctors  of  Law 
exercent  in  the  Ecclesiastical  and  Admiralty  Courts," 
and  which  are  situate  on  the  southern  side  of  St.  Paul's 
Churchyard.  The  college  consists  of  a  president  (the 
dean  of  the  arches  for  the  time  being),  and  of  those  doc- 
tors of  law  who  having  regularly  taken  that  degree  in 
either  of  the  universities  of  Oxford  or  Cambridge,  and 
having  been  admitted  advocates  in  pursuance  of  the  re- 
script of  the  Archbishop  of  Canterbury,  have  been  elected 
fellows  of  the  college  in  the  manner  prescribed  by  the 
charter.   See  Court*,  Ecclesiastical. 

DO'CTR  IN  AIRES.  In  Politics,  a  cant  word,  origi- 
nally applied  in  France  to  a  section  of  politicians  who 
occupied  a  place,  in  the  first  chambers  aftei  the  restor- 
ation of  1815,  between  the  deputies  of  the  centre,  who 
generally  supported  ministers,  and  the  extreme  left, 
which  always  opposed  them.  The  chief  men  of  this 
party  were  systematic  writers  and  speakers  on  govern- 
ment, who  sought  to  establish  a  frame  of  constitution 
somewhat  more  resembling  that  of  England  than  any 
which  has  hitherto  subsisted  in  France.  The  nickname 
given  to  them  implied  that  they  were  considered  by  the 
public  as  theorists:  they  were,  In  fact,  the  same  class 
which  Napoleon  used  to  term  Ideologists.  They  sup- 
ported the  Due  de  Cases  when  in  office ;  afterwards  they 
were  generally  in  opposition  until  1830,  since  which  timu 
several  of  their  leaders  have  held  office  at  different 
Royer  Collard,  De  Broglie,  the  young  Baron  de 
Guizot,  Ac,  were  among  the  chief  public  men 
called  Doctrinaires  ;  but  this,  like  other  , 

In  a  very  i 

DO'CTRINE  (Lat.  doeeo,  /  track),  signifies,  in  its 


being  comiwvsed  of  12  equal  and  regular  pentagons. 
I  surface  of  a  dodecahedron  is  found  by  multiplying 

square  of  its  side  or  linear  edge  into  the  number 
«78;  and  its  solidity  by  multiplying  the  cube  of  its 


Uendcd  sense,  any  thing  that  is  taught  either  as  a 
matter  of  faith  or  practice ;  and  accordingly  the  term  is 
applied  more  particularly  to  various  theories  that  have 
been  embraced  and  enforced  in  philosophy  and  religion  : 
hence  we  hear  of  St.  Augustine's  doctrine  of  grace,  New- 
ton's, doctrine  of  colours,  >\e. 

DO'CUMENTS.  (Lat.  doceo,  /  teack.)  In  Law, 
written  Instruments  adduced  for  the  purpose  of  evidence. 
See  Evidence. 

DO'DECADA'CTYLUS.  (Gr.  Minn,  twelve,  and 
istsrvAK,  a  Jingrr.)  The  portion  of  the  small  intestiues 
called  duodenum.  Its  length  being  about  the  breadth  of 
twelve  fingers :  this  at  least  may  be  the  case  in  some 
animals  to  which  the  dissection  of  the  earlier  anatomists, 
who  gave  this  name,  was  limited. 

DODE'CAGON.  (Gr.  i*&mu,  and  ymtn,  an  angle.) 
A  regular  polygon  of  12  equal  sides.  If  the  side  of  a  do- 
decagon be  represented  by  1,  the  area  is  bIr  (2  +  \/3) 
•=11196  nearly.  In  general,  the  area  of  the  figure  Is  equal 
to  the  square  of  Its  side  multiplied  by  the  constant  number 
11196. 

DO'DECAHE'DRON.   (Gr.  Imiinn,  and  iW  seat.) 
One  of  the  five  Platonic  bodies  or  regular  solids  :  its  sur- 
face 1 
The 
the 

MMttft t  ndUs  solidity  by  multiplying  the  cube  of  its 

*' D OD  E  CA' N D It O U S .  (Gr.  **3i«s*.  and  assst ,  a  male.) 
Any  plant  having  twelve  stamens. 

DODECA'STYLE.  (Gr.  h»iin»,  and  mXH,  a  m- 
htmn.)  In  Architecture,  a  building  having  twelve  columns 
on  a  front  or  flank. 

DODO'NA.  In  Antiquity,  the  seat  of  the  most  an- 
cient, and  one  of  the  most  celebrated  oracles  of  Greece, 
sacred  to  Jupiter.  By  some  writers  its  origin  Is  attri- 
buted to  Deucalion,  w  ho  is  said  to  have  built  the  town  of 
Dodona  where  it  stood  ;  but  according  to  the  traditions 
of  the  priestesses  of  the  temple,  it  was  founded  by  a  dove, 
which,  perching  on  the  branch  of  an  oak,  recommended 
In  a  human  voice  that  a  temple  should  be  erected  to  Ju- 
piter In  that  place.  The  situation  of  the  oracle  was  in 
an  extensive  forest,  the  oaks  of  which  are  said  to  havo 
been  endowed  with  the  gift  of  prophecy  ;  and  the  oracles 
were  most  frequently  delivered  by  three  priestesses,  who 
expounded  the  will  of  the  divinity.  That  the  responses 
of  this  oracle  were  received  with  singular  veneration,  may 
be  inferred  from  the  number  of  votaries  by  whom  it  was 
frequented,  and  the  costly  presents  which  adorned  the 
temple  and  its  precincts.  This  oracle  continued  to  utter 
responses  till  the  time  of  Augustus, w -hen  it  ceased.  (Strabo, 
vii.)    See  Oracls. 

DO'DRANS.  (Lat.)  A  measure  equal  to  about  nine 
Inches,  lielng  the  space  l>ctween  the  end  of  the  thumb  and 
of  the  little  Anger  when  both  are  fully  extended.  It  Is 
to      palm.  ^  aj 
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DOG. 

DOG.   See  Camm. 

DO'G  BKI.TS.    A  term  used  in  some  coal  mines  for 
a  f  trong  broad  piece  of  leather  round  the  waist,  to  which 
a  chain  ii  attached,  pasting  between  the  leg*  of  the  men 
drawing  the  dana  in  the  low  works 
DOG  DAYS.   See  Canicular  Days. 
DOGE.   (Probably  a  corruption  of  the  Lat.  dux,  a 
leader.)    The  title  ol  the  supreme  executive  magistrate 
in  the  republic  of  Venice.  The  origin  of  this  office  dates 
as  far  back  as  097 ;  when,  owing  partly  to  the  dissensions 
and  intrigues  that  resulted  from  the  annual  election  of 
the  seven  tribunes  by  whom  the  affairs  of  Venice  had 
been  previously  administered,  and  partly  to  so  divided 
an  authority  being  found  Inadequate  to  the  conduct  of 
the  rapidly  increasing  powers  of  the  state,  the  Venetians 
resolved  to  replace  the  tribunes  by  a  iingle  chief  magis- 
trate, who  should  hold  office  for  nfe.   This  magistrate, 
whom  they  called  Ike  Doge,  was  clothed  with  almost  regal 
authority.   In  htm  was  rested  the  power  of  convoking 
assemblies,  of  declaring  war  or  concluding  treaties  ;  of 
commanding  the  armies  of  the  state ;  of  appointing  the 
military  tribunes  and  the  judges  ;  of  bearing  appeals  and 
deciding  definitively  nn  all  matters  at  issue  ;  of  collecting 
the  citiiens  in  their  different  islands,  and  in  the  quarters 
or  districts  of  Venice,  for  the  purpose  of  choosing  their 
parish  priests  or  bishops  ;  of  judging  all  matters  concern- 
ing the  clergy  in  all  causes,  both  civil  and  criminal ;  and 
of  awarding  ecclesiastical  punishments,  investing  the 
bishops,  and  installing  them  In  their  churches.  {And. 
Dandoto  apud  GaUieioli.  Chron.  i.)  But  notwithstanding 
i  apparently  vast  powers  which  were  vested  in  the 
at  the  first  institution  of  the  office,  the  slightest 
at  the  history  of  Venice,  which  for  more  than 
eleven  centuries,  with  a  few  interruptions,  continued  to 
be  governed  by  doges,  will  abundantly  prove  that  though 
the  Venetians  allowed  four  centuries  to  elapse  before 
they  attempted  to  fix  the  bounds  or  control  the  exercise 
of  the  sovereign  authority  by  any  legal  enactments,  they 
never  ceased  to  regard  with  jealousy  the  chief  magistrate 
of  their  own  appointment  and  approval,  and  at  last  suc- 
ceeded In  limiting  anttrestrictlng  his  power, so  as  to  render 
him  a  mere  state  pageant  of  the  grand  council,  In  which 
resided  the  supreme  executive  authority.    The  history 
of  the  doges  if  so  incorporated  with  that  of  the  Vene- 
tian republic  as  to  be  wholly  Inseparable  from  it ;  and  a 
bare  outline  of  the  various  phases  which  they  exhibited 
during  a  career  unrivalled  for  duration  and  brilliancy  in 
the  annals  of  hum  in  society,  would  be  incompatible  at 
once  with  our  limits  and  the  design  of  this  work.  The 
render  will  find  ample  information  on  this  subject  in 
Dam's  Histoire  de  la  Rtpublieue  dt  Venite  (H  vols.  Svo. 
Paris);  the  Quarterly  Review,  vol. SI.;  and  Edinburgh 
Review,  vol.40.  (See  Bpcewtaur.)   Doge  was  also  the 
title  given  to  the  chief  magistrates  of  Genoa,  who  were 
elected  from  the  senatorial  body.    The  doges  of  Genoa 
held  office  originally  for  life,  as  at  Venice;  but  from 
IMS  down  to  1797.  when  that  form  of  government  was 


two  years,  ai 
scribed. 
DO'OMA 


by  the  French,  they  remained  in  office  only 
and  their  authority  was  exceedingly  circura- 

)  Literally  a  con- 
In  Theology,  do^tna 


of  belief 
is  usually 

to  what  are  considered  as  the  essential  doc- 
trines of  Christianity,  deduced  either  from  the  Scrip- 
tures orfrom  the  fathers  of  the  church.  (See  TftxoLoOY.) 
There  are,  however,  manr  other  dogmas  peculiar  to  the 
different  sects  into  which  Christianity  is  divided.  Thus 
the  bulls  and  decretals  of  the  pope,  together  with  all  the 
councils  both  of  earlier  and  later  times,  are  regarded  by 
the  Roman  Catholics  with  as  much  veneration  as  the 
authority  of  the  Scriptures  and  the  holy  fathers.  The 
Greek  church,  on  the  other  hand,  acknowledges  the  au- 
thority only  of  the  earlier  councils,  in  addition  to  that 
of  the  Scriptures  and  the  fathers  ;  and  the  Lutheran  and 
other  Protestant  churches  have  embodied  their  dogmas 
in  their  respective  confessions  of  faith  and  other  eccle- 
siastical standards.  Dogmatic  theology,  as  this  branch 
of  divinity  is  called,  in  contradistinction  to  moral  and 
scholastic  theology,  forms  an  important  object  of  study  in 
many  of  the  Continental  universities.  In  the  Protestant 
universities  of  Germany,  there  are  chairs  set  apart  for 
the  history  of  dogmas,  or,  as  it  is  termed.  Dogmatik  :  in 
which  the  origin  and  nature  of  the  dogmas  of  the  various 
Christian  sects  are  examined,  and  the  merit  of  the  ar- 
guments by  which  they  are  supported  respectively  can- 
vassed. Among  the  ancient  physicians,  the  dogmatists 
founded  their  practice  upon  conclusions  or  opinions 
drawn  from  certain  theoretical  inferences,  which  they 
!  logically  defended  or 
Is  one  whd  is  fond  of 
i  not  always  founded  upon  correct  reuse 
DO'G  STAR.  A  name  popularly  given  to  Sirius,  a  star 
of  the  first  magnitude,  in  the  constellation  Canis  Major 
(the  Greater  Dog),  and  the  brightest  fixed  star  In  the  tir- 


DOMESDAY  BOOK. 

DO'G  WOOD.  A  name  applied  to  two  different  plants  t 
in  Kngland  to  any  of  the  shrubby  species  of  Cornus  ;  in 
the  West  Indies  to  the  Piscidia  erythrina.  The  former 
are  of  little  interest,  except  as  ornamental  shrubs  :  the 
latter  is  a  powerful  narcotic,  the  real  value  of  which  in 
medicine  has  still  to  be  determined. 

DOLA'BRIFOKM.  (Lat.  dolabra,  a  hatchet.)  In 
Zoology,  when  a  whole  or  part  is  shaped  like  a  hatchet, 
as  the  foot  of  certain  Bivalves. 

DO*LCB.  (It)  In  Music,  an  instruction  to  the  per- 
formerthat  the  music  is  to  be  executed  softly  and  sweetly. 

DO'LERITE.  A  trap-rock  composed  of  augite  and 
felspar. 

DOLICHO'TIS.  (Or.  tsXtx**,  long,  and  ax,  an  ear.) 
The  name  applied  by  F.  Cuvier  to  the  subgenus  of  Cavlee, 
to  which  the  Patagonlan  bare  (Cavia  Patachon.)  belongs. 

DOLLAR.   See  Money. 

D  O'L  O  M I T  R .  Magnetian  marble,  or  granular  mag  < 
nesian  carbonate  of  lime.    Named  after  Dolomieu. 

DO'LPHIN.  ThU  term  is  applied,  in  common  lan- 
guage, to  two  inhabitants  of  the  ocean  of  widely  different 
habits  and  organisation :  by  naturalists  it  is  generally  used 
to  signify  the  dolphin  of  the  ancients,  which  is  a  cetaceous 
mammal  of  the  genus  Delphis  of  LI  nun- us  ;  by  poets  It  la 
applied  to  the  corypbeoc  ( Corypkama  Hippurus,  Linn.), 
a  fish  long  celebrated  for  the  swiftness  of  ita  swh 
and  the  brilliant  and  beautiful  colours  which  it 
sively  assumes  in  the  act  of  death. 


DOM  ( Lat.  dominus,  a  lord),  in  the  middle  ages. 
:le  originally  possessed  by  the  pope,  and  at  a  somt 
tcr  period  by  the  dignitaries  of  the  Roman  Cai 


title  i 
later 

church.  In  i 


Ac;  and  it  appears  to  have  been  equivalent  to  the  doss  of 
the  Spaniards,  the  von  of  the  Germans,  and  the  de  of  the 
French.  Mablllon  and  Calmet  are  always  spoken  of  aa 
Dora  Mabillon  and  Dom  Calmet. 

DOMAl'N  (Lat.  domlnicum,  from  dominus,  lord  ; 
in  legal  language,  demesne),  signifies  properly  that  por- 
tion of  the  territorial  possessions  of  a  lord  which  ha 
retains  In  his  own  occupation.  Thus,  the  lands  retained 
in  possession  of  the  crown,  and  not  granted  out  to  the 
great  feudal  lords,  were  styled  domalnes  in  France. 
Ancient  demesne,  in  English  law.  Is  a  peculiar  tenure  by 
which  certain  lands  are  held  of  the  crown,  being  such  aa 
are  evidenced  by  Domesday  Book  to  have  been  in  the 
possession  of  King  Edward  the  Confessor. 

DOME.  (Lat.  domus.)  In  Architecture,  the  spherical 
or  other  figured  concave  celling  over  a  circular  or  poly- 
gonal building.  A  surbased  or  diminished  dome  is  one 
that  is  segmental  on  its  section ;  a  surmounted  dome  ia 
one  that  is  higher  than  the  radius  of  its  base.  The  forms 
of  domes  are  various,  both  in  plan  and  section.  In  the 
former,  they  arc  circular  and  polygonal ;  in  the  latter, 
we  find  them  semicircular,  semi-ejliptical,  segmental, 
pointed,  sometimes  In  curves  of  contrary  flexure,  bell, 
shaped,  Ac.  The  oldest  cupola  on  record  is  that  of 
the  Pantheon  at  Home,  which  waa  erected  under  Au- 
and  is  still  perfect.  We  here  subjoin  a  list  of  tho 


Dome.. 

P««t  dUm. 

Fwshictt. 

P»tith<-on  at  Horn* 

1  sa- 

143 

Pnomo  at  Flotvncf,  St*.  Maria  del  Fl- 

O!  P                        ■            .  ■ 

• 

in 

810 

Rt.  Vvirr'i  at  lUtno 

St.  Sophit  at  <'omt.tntinnpla  • 

139 

350 

115 

vol 

IU»h»  trf  Caracal] .»  (Ancusit) 

111 

116 

Rt.  Paul's,  t-o'«t..n 

I>riio  of  thr  .Mosque  of  Achmct 

Chi|«-I  of  the  MrJicI 

• 

If*. 

tl* 

• 

M 

I  "> 

91 

199 

Hu|>u»»cr»  at  Kiormr* 

86 

110 

Church  of  thi'  InialUU  at  Parts 

so 

17S 

Minrrra  Mr<llc«  at  Itorce 

7» 

97 
133 

Marinfina  riVtla  Situt*,  V.-nic« 

- 

7fl 

St.  (.fncrWT.-  ai  p,tn»  (P  mtUeoo) 

• 

67 

1DO 

Du'ino  j|  Sb-nns 

A7 

14$ 

Ou-'Ttio  at  Milan 

57 

MM 

Rt.  Vital!*  at  lt**cnna 

S3 

91 

Vat  Ae  (trarr  at  Hana 

as 

IS3 

St.  Mark,  V«uc»  - 

44 

DO'MESDAY  BOOK  (Liber  JudieiarHu,  or  Cen- 
sualis  Anglur).  according  to  Hume,  the  most  valuable* 
piece  of  antiquity  possessed  by  any  nation,  waa  frnmod 
by  order  of  William  the  Conqueror  (1031-6).  and  con  - 


tains  a  general  survey  of  most  of  the  lands  in  England, 
their  extent  in  each  district,  their  proprietors,  tenures), 
value;  the  Quantity  of  meadow,  pasture,  wood,  and 


of  most  of  the  lands  in  England, 


arable  land  which  they  contained ;  and.  In  some  counties), 
the  number  of  tenants,  cottagers,  and  slaves  of  all  deno- 
minations who  lived  upon  them.  It  consists  or  twe 
volumes  ;  one  in  fol..  the  other  In  4to. :  the  former  com 
nrehending  31  counties,  the  latter  those  only  of  Essex 
Norfolk,  aud  Suffolk .  The  counties  of  Northumberland 
Cumberland,  Westmoreland,  and  Durham,  were  not  com 
prehended  in  this  survey,  probably  on  account  of  theii 
then  wild  uncultivated  state.  Nor  does  Lancashire  au> 
pear  under  Its  proper  name ;  but  Furoess  and  the  north 
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tn  part  of  that  county,  as  well  at  the  south  of  West- 
is. . r  Hand  and  part  of  Cumberland,  are  included  within 
tl»We»t  Riding  of  Yorkshire.  Though  Id  several  respects 
information  contained  In  Domesday  Book  is  inac- 
ste  and  defective,  still  in  a  variety  of  interesting  par- 
ticulars U  serves  admirably  to  illustrate  the  ancient  state 
<d  F.nfland.  The  publication  of  Domesday  Hook  was 
enj^rtaacn  by  order  of  Geo.  III.  in  1767.  and  was  com- 
p*1ed.  under  the  superintendence  of  Mr. Abraham  Farley, 
m  17W.  The  original  is  deposited  In  the  Chapter  House 
«  Westminster,  where  it  Is  open  to  inspection.  Sir  H. 
F:li»  has  published  a  useful  introduction  and  Index  to  It. 
Two  volumes  of  Records  supplementary  to  Domesday 
&»>k.  framed  for  a  similar  purpose, and  of  a  nearly  con- 
temporary data,  were  published  in  1*16  by  the  Commis- 
D-^ner*  upon  the  Public  Record*.  The  term  Domesday 
ant  doubtful  origin  : 


IM>*M1CILE.  In  Law,  the  place  where  a  person  has 
home.  Personal  property,  on  the  decease  til  the 
owner,  is  distributable  according  toihe  law  of  the  country 
tn  which  be  was  domiciled  at  the  time  of  his  death  ;  not 
.■>rd«*g  the  la»  of  the  <  uuntr)  in  u  hu  h  the  property 
*  HtLLtie,  Residence  for  forty  day  i  constitutes  a  domicile 
u  to  jurisdiction  in  Scotland. 

DOMl'NICAL  LETTER.  For  the  purpose  of  ex- 
r.ibtttng  the  day  of  the  week  corresponding  to  any  given 
d»T  of  the  year,  the  fraraers  of  the  ecclesiastical  calendar 
tknoted  Use  seven  days*  of  the  week  by  the  first  seven 
titers  of  the  alphabet,  A,  B,  C,  D,  E,  F,  and  G ;  and 
r -laced  these  letters  in  a  column  opposite  to  the  days  of 
the  year,  in  such  a  manner  that  A  stood  opposite  the  1st 
d  January  or  first  day  of  the  year,  B  opposite  the  2d,  and 
so  on  to  G.  which  stood  opposite  the  7th  ;  after  which  A 
morns  to  the  9th,  and  so  on  through  the  3*i-*>  days  of  the 
;tar.  Now  If  one  of  the  days  of  the  week,  Sunday,  for 
example,  falls  opposite  to  E,  Monday  will  be  opposite  F, 
T  w*day  G,  Wednesday  A.  and  so  on ;  and  every  Sunday 
trough  the  year  will  be  represented  by  the  same  letter 
F,  every  Monday  by  F,  and  so  on.  The  letter  which  re- 
Sunday  is  called  the  Dominical  letter,  or  Sunday 
A*  the  number  of  days  in  the  week  and  the 
■  are  prime  to  each  other,  two  succes- 
with  the  same  day  ;  hence  the 
I  every  year.  This  mode  of  re- 
the  days  of  the  week  has  now  fallen  ne-irly  into 
and  the  initial  letter  of  the  name  of  the  day 
>  (  Lu-t-i  m  -air  alman.u  -  opp«»>itc  the  day  <>t  the  MMfe 

DOMINICANS.    Friars  of  the 
j&tdtutcd  at  the  beginning  of  the  13th 
Osonta,  MsTJtoicAifT. 

IXPMINO.  (Itat.)  A  long  loose  cloak  of  black  silk, 
'irmthed  with  a  hood  removeable  at  pleasure,  and  worn 
cstefly  at  masquerades  by  persons  of  both  sexes  by  way 
of  general  disguise.   See  Masqi'ibadb. 

DON.  (Lat.  dominus.)  A  Spanish  and  Portuguese 
nu>.  which  the  king,  the  princes  of  the  blood,  and  the 
fa-.?hr«t  das*  of  the  nobility  prefix  to  their  names.  The 
Uites  of  rank  have  the  predicate  donna.  The  title  was 
onrinally  equivalent  to  that  of  knight. 

DO'NATISTS.  A  religious  faction,  which  arose  in 
Africa  In  the  beginning  of  the  4th  century  In  opposi- 
tion to  Cecilianus,  bishop  of  Carthage.  The  Numldian 
buhops  were  indignant  at  a  slight  received  from  him  at 
the  time  of  his  consecration,  and  declared  him  informally 
appointed,  on  account  of  their  absence  from  the  ceremony. 
They  also  accused  him  of  unworthy  conduct  during 
the  Diocletian  persecution.  There  are  two  persons  of 
_  of  Donatus  celebrated  as  leaders  of  this  party, 
cause  was  heard  before  several  councils  (those  of 
Carthage),  in  all  of  which  they  were 
mattes.  The  Donatists,  however,  con- 
be  a  powerful  taction  for  more  than  100  years, 
times  great  wars  and  commotions. 
Hones  was  given  to  the  numerous 
people  of  the  lowest  ranks  who  took  up 
arms  in  their  cause.  St.Augustin  was  most  successful  in 
bringing  public  opinion  to  bear  against  the  Donatists. 

DO-NATIVE,  in  Law.  is  a  benefice  merely  given  and 
collated  hy  the  patron,  without  presentation  or  induction. 

DO'NJON.  or  DUNGEON.  Originally  a  fortress  on 
a  hill :  from  the  Celtic  dun,  height.  Thecex 
or  keep  of  an  ancient  castle ;  tn 
artificial  elevation. 

DOOR  (Sax  .bop,  Gt.$v(m.)  In  Architecture,  the  gate 
er  entrance  of  a  bouse.  The  doorframe  is  the  surrounding 
rase  Into  and  out  whereof  the  door  shuts  and  opens.  It 
consists  of  two  upright  side  pteces  or  post*  and  a  head, 
generally  fixed  together  by  mortices  and  tenons,  and 
wrought,  rebated,  and  beaded. 

DOR  A 'DO.  ( Span.  gilt.)  A  southern  constellation, 
formed  by  Baver  ;  called  aUo  sometimes  the  Sword-fish. 

DO'RlC  ()RDER.  In  Architecture,  one  of  the  five 
orders.  The  true  origin  and  birthplace  of  this  order  is 
not  satisfactorily  known.  The  example  here  given  is 
the  temple  of  Thrtens  at  Athens.  The  principal 
»  in  which  Use  C  redan  differs  from  the  Roman 


DORT,  SYNOD  OF. 

are.  that  it  stands  at  once  on  the  pavement  of  the 
1,  or  fillets  ;  and  that  it  presents 
a  more  pyramidal  section  than 
the  other,  from  the  great  di- 
minution given  toMt.  Its  flutes 
too  are  never  deeply  sunk  ; 
the  capita!  has  no  astragal, 
but  only  some  small  annulets 
to  separate  It  from  the  shaft. 
The  entablature  is  so  subdi- 
vided that  the  architrave  and 
friese  are  each  more  than  a 
third  of  its  height,  the  re- 
mainder  being  given  to  the 
com  ice.  which  has  a  band 
under  the  mutulus.  The  mu- 
tulus  projects  forward  under 
the  corona,  over  which  is 
zcnerally  placed  an  ovolo 
fillet,  with  another  larger 
ovolo  and  fillet  thereover. 
The  column  is  usually  five 
or  six  diameters  high.  The 
principal  examples  of  the 
order  are  in  the  Parthenon, 
temple  of  Theseus,  Propy- 
krum,  portico  of  the  Agora  at 
Athens,  the  temple  of  SVIInerva 
at  Sunium,  one  at  Cotinth, 
temple  of  Apollo  and  portico 
of  Philip  In  the  Isle  of  Delos. 
Ac.  A-c.  The  Roman  Doric 
varies  considerably  from  that 
above  described.  From  the 
diagram  It  will  be  seen  that  the  triglyphs  are  always 
placed  over  the  centre  of  the  column,  and  the  mctopV 

It  follows  thence  that 
the 


intcrcolumnia- 
are  always  re- 
gulated by  the  tri- 
j?typhs.  ^  Sometimes 


on  a 
Inglyi 

mouldings.  Though 
It  occasionally,  as  in 
this  example,  has 
an  Attic  base,  it 
is  more  commonly 
used  with  only  a 
torus  and  astragal. 
The  capital  is  form- 
ed with  a  neck  and 
astragal  under  the 
ovolo,  and  a  cy ma- 
rev  ersa  and  fillet  on 
the  abacus.  'I  'In- 
only  pure  ancient  ex- 
ample of  this  order 
Is  that  of  the  thea- 
tre of  Marcellus  ac 
Rome. The  flutes  are 
without  fillets  be- 
tween them, as  in  the 
Grecian  Doric,  and 
are  twenty  in  num- 
ber. Of  the  mo- 
dern* bv  far  the  most 
successful  in  hli  profile  of  the  order,  which  they  havo 
made  what  may  be  called  Italian  Doric,  is  l'alladio,  from 
whom  the  example  here  given  is  selected. 

DORI'PPE.  A  genus  of  the  short-tailed  Decapod 
Crustaceans,  belonging  to  the  tribe  Notopoda.  The 
species  of  this  genus  exist  at  great  depths  in  the  sea,  and 
It  is  probable  that  they  use  the  small  feet,  which  are 
directed  towards  the  back,  to  covei 
foreign  bodies  for  concealment :  they  hare  I 
the  Mediterranean.  Adriatic,  and  Indian  i 

DO'RMKR.  (Lat.dormio./ssVtp.)  In  Architecture, 
a  window  placed  on  the  inclined  plane  of  the  roof  of  a 
house,  whose  frame  is  placed  vertically  on  the  rafters. 

DO'RMITORY.  (Lat.  dorroio.  /  tleep.)  In  Archi- 
tecture, a  large  sleeping  apartment  capable  of  containing 


many  !»•> 
"DO'It 


DO'HNOCK.  A  stout  figured  linen,  named  after  the 
town  1n  Scotland  where  it  wa*  originally  manufactured. 

DORSIBRA'NCHIATRS.  Dortibranchiata.  (Lat. 
dorsum,  back  branrhite,  gills.)  A  name  given  by  Cuvier 
to  an  order  of  Anellidans,  or  red-blooded  worms,  com- 
prehending those  which  have  the  gills  projecting  from 
the  middle  part  of  the  back  or  sides  of  the  body.  The 
Nereis,  or  sea-centipede,  is  an  example  of  this  order. 

DORT,  SYNOD  OF.  An  assembly  of  Protestant  di- 
vines convoked  at  Dort  in  1618-19,  by  the  States-general, 
under  the  influence  of  Maurice,  Prince  of  Nassau,  in 
of  the  Armlnians  on  the  five  points 
A  A  4 
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DOSITHEANS. 

relating  to"  election,  redemption,  original  »in. 
grace,  and  perseverance,  were  condemned  by  the 
rents  of  Calvinism.  This  national  synod  consisted  of 
thirty-eight  Dutch  and  Walloon  divines,  fire  professors 
from  different  universities,  and  twenty-one  lay  elders  ; 
but  besides  these  there  were  ecclesiastical  deputies  pre- 
sent from  most  of  the  states  of  the  United  Provinces,  and 
from  the  churches  of  the  Palatinate,  Hesse,  Switzerland, 
Bremen,  England,  and  Scotland.  This  synod  was  opened 
on  Nov.  13.  1618,  and  continued  till  May  29th  in  the  fol- 
lowing year,  during  which  period  it  held  ISO  sessions  ; 
but  long  before  these  sessions  had  come  to  a  close,  the 
Arminlans  were  pronounced  guilty  of  pestilential  errors, 
and  condemned  as  corruptors  of  the  true  religion.  For 
minute  details  of  the  proceedings  of  this  celebrated  synod, 
the  reader  may  consult  Brandt  $  History  of  the  Reforma- 
tion in  and  about  the  Low  Countries  (London,  1720-22), 
and  the  usual  authorities  in  ecclesiastical  affairs.  It  was 
at  this  synod  that  the  project  of  obtaining*  translation 
of  the  Bible  into  Dutch  was  first  started.  The  execution 
of  this  task  was  entrusted  to  some  of  the  most  learned 
men  of  the  time ;  and  after  the  lapse  of  19  years  their 
labours  were  given  to  the  world  in  what  has  been  since 
known  as  the  D*rt  Bible.  (See  Townley's  Illustrations 
td~  Biblical  Literature.) 

DOSI'THEANS.  The  name  of  a  religious  sect  which 
sprung  up  in  the  first  century  of  the  Christian  era.  Their 
principal  tenet*  consisted  In  believing  In  the  divine  mis- 
sion of  their  leader,  Dositheus.  from  whom  they  derived 
their  name,  and  in  rejecting  the  authority  of  the  prophets 
by  denying  their  inspiration.  This  sect  remained  in  ex- 
istence till  the  4th  century  ;  but  with  regard  to  its  his- 
tory, there  exists  but  little  authc 

DOTTREL.   See  Nt  mekics. 

DOU'BLE  BASS.    Sec  Contuabaiwo. 

DOU'BLE  STARS.    See  Stars. 

DOUBLOO  N.   See  Mosey. 

DOUCHE.  (Kr.)  A  jet  or  current  of  water  directed 
upon  some  part  of  the  body.  An  apparatus  for  this  pur- 
pose Is  to  be  found  in  most  bathing  establishments. 
Steam  or  vapour  l(  also  sometimes  applied  in  the  form 
of  douche. 

DO*  VECOT.  A  structure  for  keeping  tame  pigeons ; 
the  only  essential  difference  between  which  ana  a  com- 
mon poultry-house  Is,  that  the  entrance  for  the  birds 
must  be  raised  to  a  considerable  height  from  the  ground, 
because  pigeons  fly  higher  in  the  atmosphere  than  most 
other  birds. 

DO'VER'S  POWDER.  A  compound  of  Ipecacuanha, 
opium,  and  sulphate  of  potash.  It  Is  the  pulvis  ipecacu- 
anha compositus,  or  compound  powder  of  ipecacuanha  of 
the  present  Pharmacopcela.  Ten  grains,  which  is  the 
average  dose,  contain  one  grain  of  opium  and  one  of 
ipecacuanha.    It  is  an  excellent  sedative  and  sudorific. 

DO'VE-TAIL.  (From  Its  spreading  like  a  pigeon's 
tail.)  In  Architecture,  a  Joint  iused  by  carpenters  in 
connecting  two  pieces  of  wood  by  W-tting  one  piece  into  the 
other,  in  the  form  of  the  expanded  tail  of  a  dove.  It  is  the 
i  of  joining  masses,  because  the  tenon  or 
ns  as  it  extends,  so  that  it  cannot  be 
the  tongue  is  larger  than  the  cavity 
i  it  would  have  to  be  drawn.  The  French 
id  queue  d'hironde,  or  swallow's  tail. 
DOWAGER  (Fr.  doualriere),  seems  to  signify  a 
who  either  enjoys  a  dower  from  her  deceased 
or  who  has  property  of  her  own  brought  by  her 
to  her  husband  on  marriage  (dowry),  and  settled  on  her- 
self after  his  decease.  In  the  language  of  etiquette  the 
term  is  applied  to  a  widow  lady,  to  distinguish  her  from 
the  wife  of  her  husband's  heir  having  the  same  title. 

DOW'ER  I Lat.  dotarium,  from  do.),  in  Law,  is 
defined  to  be  the  estate  for  life  a  widow  acquires  in  a 
certain  portion  of  bcr  husband's  real  property  after  his 
death .  Dower  by  the  common  law  entitles  her  to  a  third 
part  of  all  the  lands  and  tenements  of  which  the  husband 
was  seised  in  fee-simple  or  fee-tall  at  any  time  during  the 
coverture.  Hence  this  species  of  dower  could  not  be  af- 
fected by  the  husband's  conveyance  of  the  lands,  unless 
by  fine  or  recovery  in  which  the  wife  joined,  or  by  his 
devise.  But  the  law  In  litis  respect  has  undergone  ma- 
terial alterations  by  the  provisions  of  the  8  A  4  W.  4.  c.  105. 
Dower  by  custom  varies  in  different  districts.  There 
were  other  obsolete  species  of  dower,  now  abolished  by 
the  statute  already  mentioned.  A  married  woman  may 
be  deprived  of  her  right  to  dower  by  attainder  of  her 
husband  for  treason,  or  herself  for  treason  and  felony ; 
by  divorce  a  vinculo  matrimonii ;  by  elopement  from  the 
husband  and  living  with  an  adulterer,  which  incapacity 
be  removed  by  reconciliation  with  the  husband.  In 

occasioned  by  this 
_  j  conveyance  of  pro- 
perty, various  modes  of  barring,  i.e.  defeating,  the  right 
to  dower  were  invented  by  legal  Ingenuity.  Of  these  the 
most  usual  In  practice  was  and  still  is  the  limitation  of  a 
separate  estate  (commonly,  although  incorrectly,  called  a 
jointure)  to  the  wife  on  marriage. 


DRAGON. 


may  be  removed  by  reconciliation  wit 
order  to  prevent  the  inconveniences 
right,  which  materially  impeded  the 


Si'fit]  v  'liter  trie  (i(,,it  1 1  of  the  1 
wife  at  least."  This  mode  of  barring  dower  deriv 
efficacy  from  the  provisions  of  the  Statute  of  Uses,  27  H.  *- 
c.  10.  But  now  by  a  &  4  W.  4.  c.  10V  dower  may  be  barred 
by  a  simple  declaration  in  the  deed  by  which  land  Is  con- 
veyed to  the  husband,  or  in  any  deed  executed  by  him  j 
or  by  declaration  in  his  will,  or  by  any  devise  of  real 
estate  to  her. 

DOWLAS.    A  coarse  kind  of  linen. 

DOWNS,  have  been  defined  to  be  banks  or  elevations 
of  sand  which  the  sea  gathers  and  forms  along  its  shore*, 
and  which  serve  it  as  a  barrier.  The  word  is  deriv  ett 
from  the  Celtic  dune,  which  see.  The  term  is  also  ap- 
plied to  large  tracts  of  poor  naked  hilly  laud  which  *erve 
chiefly  for  the  gracing  of  sheep,  thence  called  Down 
sheep.  Downn  Is  the  name  given  to  the  well-known  ro;ni 
for  snipping  in  the  English  Channel,  which 
cellent  anchorage,  and  in  lime  of 
rendezvous  for  the  English  navy. 

DOW'RY,  although  often  confounded  with 
has  a  different  meaning ;  namely,  the  dos 
marriage  portion  brought  by  the  wife  to  her  ht 
The  word,  however,  has  no  legal  signification. 

DOXO'LOGY.  (Gr.  glory;  ktyt,  discount .) 
A  form  of  praise  or  glorification.  The  greater  and  lesser 
Doxologles.  as  they  are  distinguished  by  the  liturgical 
writers,  are  the  hymn  sung  by  the  angels  at  the  Nativity. 
"  Glory  be  to  God  on  high,"  &c- ;  and  the  shorter  form. 
"Glory  be  to  the  Father."  &c.  The  last  clause  in  the  Lord  s 
Prayer,  as  it  is  recorded  by  St.  Matthew,  the  genuine, w.av 
of  which  has  been  sometimes  qucstk 
called  the  " 


DRACHM.  TFere  are  two  drachms  in  our 
weights  ;  namely,  the  avoirdupois  drachm,  which  is  the) 
sixteenth  part  or  the  avoirdupois  ounce  ;  and  the  apothe- 
caries'drachm,  which  is  the  twelfth  part  of  the  troy  ounce, 
and  equivalent  to  sixty  troy  grains  :  the  latter  drachm  is* 
the  only  one  which  I*  retained  in  common  use. 

DRA'CHMA.  (Gr.  ?.<>">•■'  An  Athenian  sHrer 
coin  of  the  value  of  six  oboli,  or  about  7  id.  of  our  money  . 
Other  Greek  states  had  drachma  of  different  value*,  but 
the  above  Is  that  generally  referred  to.  There  waa  also 
a  weight  of  this  name  nearly  equivalent  to  2  dwt.  7  gr. 
troy  weight. 

DRA'CO.  (Lat.  the  Dragon.)  One  of  the  ancient 
constellations  in  the  northern  hemisphere. 

DRA'CO  MITIGA'TUS.  An  alchemical  name  of 
calonwl  .*  corrosive  sublimate  was  probably  called  draco  or 
the  dragon. 

DRACO  \  l  \  or  DRACIN  A.  The  colouring  matter 
of  the  renin  called  dragon's  blood. 

DHA'GOMANS.  The  interpreters  attached  to  Euro- 
pean embassies  or  consulates  in  the  Levant.  The  dra- 
goman of  the  Sublime  Porte  Is  an  Important  Turkish 
officer,  who  forms  the  medium  of  communication  bel 
his  own  government  and  the  embassies  of  foreign 
tries. 

DRA'GON.  (Gr.  ifmnsn.)  In  Fabulous  History,  one 
of  the  most  famous  mythological  creations  of  antiquity 


and  the  middle  ages.  The  position  w  hich  this  being  oc- 
cupies In  fabulous  history  presents  one  of  the  most  sin- 
gular phenomena  of  the 

every 


was  firmly  accredited  among  the  ancients  of 
nation,  both  in  the  eastern  and  western  regions  or  the 
earth.  It  occurs  In  the  sacred  allegories  of  the  Jew*,  and 
in  the  legends  of  the  Chinese  aud  Japanese  ;  and  the 
pages  of  the  classic  poets  of  Greece  and  Rome  teem  with 
representations  of  the  dragon.  Thus  the  dark  retreats 
of  their  gods  and  their  sacred  groves  were  defended  by 
dragons ;  the  chariot  of  Ceres  was  drawn  by  them  ;  and 
a  dragon  kept  the  garden  of  the  Hesperides.  jn 
Scandinavian  mysteries,  the  dragon  was  the  minister  of 
vengeance  under  their  vindictive  gods  (see  Grimm's 
Deutsche  Mythologie) ;  and  the  ancient  Britons,  enslaved 
in  the  trammels  of  Druidic  superstition,  entertained  a 
similar  notion  of  its  nature.  (Rees's  Cyclopedia.)  Th« 
allegory  of  the  Dragon  has  even  found  a  place  among 
manv  nations  who  have  embraced  Christianity.  In  the 
the  Book  of  Revelations  (chap.  20.),  the  angel  is  repre- 
sented as  laying  "  hold  on  the  dragon,  that  old  serpent, 
which  is  the  devil  .  "  and  hence  in  painting  and  stutix*ry 
the  triumph  of  Christianity  over  infidelity  and  heathen- 
ism  is  sometimes  represented  by  a  dragon  uierccd  or 
trampled  under  foot.  This  representation  forms  alto 
the  attribute  of  different  saints  in  the  legends  of  Chris- 
tianity, more  especially  of  St.  Mhhael,  St.  George,  and 
St.  Margaret  the  Martyr.  The  dragon  of  antiquity  v»  .is 
a  species  of  monstrous  serpent  with  wings  and  feet  ; 
he  seems  to  have  possessed  many  qualities  in 
with  the  most  famed  terrors  of  ancient  Greece 
the 

Uorgans  and  hjilrai  and  chimera*  dire, 
with  which  he  was  In  all  probability  intimately  allied. 

Dbagon.    In  Zoology,  this  term  Is  applied  to  a  genus 
of  small  Saurian  reptile*,  characterised  by  two  lateral 
of  the  skin  sup|>orted  upon  the  first 
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DRAGON  BEAM. 


fRA'GON  BEAM.    In  Architecture,  an  horizontal 
prrr  of  timN-r  on  which  the  hip  or  angle  rafter*  of  a 
mof  pitch.  It  Is  framed  into  a  short  diagonal  piece,  which 
t:r»  the  plates  at  the  internal  angles  of  a  rout. 
DRA'GON  FLY.    A  common  name  for  the  Neurop- 

□  the  genu*  Agrion  or  UM- 


DR  A  GO  KSA'DES.  (Ft.)  The  name  given  to  the 
persecutions  instituted  by  Louis  XIV.  and  his  successor 
mutt  Use  French  Protestants,  from  the  coercive  mm* 
tares  (pares*  qu'on  y  em  ploy  ait  let  dragons)  which  were 
jujt  in  force  to  effect  their  conversion. 

DKA'GOK'S  BLOOD.  A  deep  red  resin  used  in 
colouring  Tarnishes  ;  it  is  the  produce  of  the  Pterocarpus 
Jraev.  and  is  Imported  from  India. 

DRAGOO*NS  (Fr.  dragon;  probably  from  the  Lat. 
draconarius,  the  bearer  of  a  standard  upon  trhtch  teat 
represented  the  figure  of  a  dragon),  is  the  name  given  to 
a  specie*  of  cavalry  trained  and  armed  to  act  either  on 
foot  or  on  horaeback,  as  emergencies  may  require.  The 
onpn  of  this  species  of  troops  has  been  ascribed  by  I'ere 
Daniel  to  tbe  Marochal  de  Brissac  ;  but  there  can  be  but 
little  doubt  that  a  sort  of  soldiers  answering  exactly  to 
tint  definition  above  given  of  dragoons  was  in  use  among 
t»w  ancient  Romans.  At  present  dragoons  form  part  of 
I  of  all  the  powers  of  Europe.  The  first 
in  this  country  was  raised  in  16*1, 
of  Dragoons  of  North 
In  England,  this  species 
of  troop*  U  of  two  *orU,—Dragoont  simply,  and  Z>r, 


tmt  simply,  and  Dragoon 
them  consisting  in  this 
^  of  the  latter  are  some- 


:the_ 

what  heavier  than  those  of  the  former.   See  Cavalry. 

IJRAI'NTNG.  The  art  of  freeing  the  surface  of  the 
soil  from  si  iperfluous  water,  considered  with  reference  to 
lI'iv  tt«  d  %  e.Tt -»blrs.  ami  lh>-  health  of  man  and  animals. 
Water  may  become  superfluous  by  being  collected  in  the 
natural  hollow*  on  the  surface,  and  thus  forming  bogs  ; 
bv  being  retained  in  the  surface  stratum,  in  consequence 
of  a  retentive  subsoil ;  or  by  ooiing  through  a  moist  sub- 
«.  il  to  the  surface  ittr.'itum,  in  rontequcr.ee  of  Mipplies 
frora  subterraneous  sources.  Water  collected  in  bogs, 
or  marshy  places,  remains  there,  because  it  has  no  natural 
outli-t,  neither  by  an  opening  or  hollow  along  the  natural 
surface,  nor  by  the  porosity  of  the  subsoil,  inconsequence 
of  which  the  water  might  sink  into  it  and  disappear. 
The  obvious  mode  of  draining  in  the  first  case  is  by  a 
or  drain,  so  deep  as  to  draw  the  water  from  the 
parts  of  the  hollow,  bog,  or  marsh.  Where  water 
l*  retained  in  the  surface  soil  in  consequence  of  a  retentive 
subsoil,  as  in  the  case  of  clays  and  many  loams,  the  most 
effective  mode  Is  to  cut  a  number  of  small  drains  parallel 
to  and  at  short  distances  from  one  another  ;  and  by  the 
tops  of  these  drains  reaching  within  an  inch  or  two  of 
the  bottom  of  the  surface  soil,  which  in  cultivation  is 
turned  over  by  tbe  plough,  they  absorb  the  superfluous 
water  that  passes  through  this  soli  and  carry  It  off.  Or, 
should  the  land  be  In  pasture,  the  tops  of  the  drain  should 
be  brought  within  an  inch  or  two  of  the  grassy  surface, 
so  aa  to  intercept  the  water,  both  ooiing  laterally  from 
the  surface  soil,  and  vertically  from  among  the  leaves  of 
the  grass.  It  may  be  observed  also  that  pasture  lands  on 
this  description  of  retentive  soil  may  be  more  readily 
drained  when  laid  into  ridges,  and  an  underground  drain 
formed  under  each  furrow  or  surface  drain.  This,  how- 
ever, is  not  essential ;  and  though  furrows  or  surface  drains 
would  be  no  deformity  in  field  culture,  yet  in  Lawns  and 
parks  the  appearance  of  furrows  would  destroy  the  con- 
tinuity and  evenness  of  surface,  which  in  lawns  is  one 
chief  source  of  beauty.  To  drain  tbe  surface  soil,  where 
it  is  supplied  by  water  from  the  subsoil,  requires  some 
knowledge  of  the  strata  of  which  the  subsoil  Is  composed. 
In  general  the  strata  composing  the  subsoil  lie  over  one 
another  in  a  direction  more  or  less  approaching  to  hori- 
tontal ;  and  when  the  natural  inclination  of  the  surface 
is  everywhere  parallel  to  this  strata  beneath,  the  water.  If 
it  ooze*  out  of  the  subsoil  at  all.  will  generally  do  so 
equally  throughout  the  subsoil ;  and  in  such  cases  nu- 
merous drains  at  no  great  distance  are  required  to  carry 
It  off,  precisely  as  in  the  case  of  draining  soils  with  re- 
tentive subsoils.  But  when  tbe  line  of  surface  does  not 
eitrretpond  with  the  line  of  substrata,  but  intersects  this 
Hoe,  then  water  will  generally  be  found  ooiing  out  at  tbe 
hoe  of  intersection,  technically  called  the  cropping  out  of 
the  strata.  The  quantity  of  water  which  will  issue  from 
these  sections  or  cropping*  out  of  broken  strata  will  de- 
pend on  a  great  variety  of  circumstances,  into  which  it  is 
unnecessary  here  to  enter  ;  "because  in  all  cases  the  mode 
of  draining  is  the  same,  vis.  that  of  forming  a  drain  pa- 

i  of  the  strata.    This  drain 
to  extend  the  whole  length 
If  the  strata  have  a  double 
so  as  it  were  to  conduct  the  water  to 
a  drain  at  that  angle  or  i^int  will 


DRAMA. 

of  the  superfluous  water  contained  in  the 
The  subsoil  in  some  cases  is  composed  of  strata 
in  a  nearly  vertical  position,  and  in  others  of  strata  al- 
ternately depressed  and  elevated,  so  that  a  section  through 
them  would  form  a  serpentine  line ;  and  sometimes  the 
subsoil  is  composed  of  strata  the  hirers  of  which  have 
been  broken  up  and  jumbled  together.  All  these,  and 
other  cases,  are  to  be  drained  in  one  or  more  of  the  above 
described  modes  ;  that  is,  accumulated  wator,  whether  in 
the  soil  or  above  it,  is  to  be  let  off  by  cuts  or  drains  made 
at  the  lowest  points  of  accumulation  ;  and  surface  soil 
saturated  with  water,  whether  from  greater  atmospherical 
supplies  than  can  be  carried  off  by  evaporation  or  can 
sink  into  the  subsoil,  or  whether  it  arise  from  sources  In 
the  subsoil,  is  to  be  carried  off  by  numerous  drains  close 
to  one  another,  and  the  tops  of  which  are  within  a  few 
inches  of  the  cultivated  soil,  or  of  the  permanc 
of  grass  or  other  herbage. 

DHA'MA  (from  the  Greek  word  t(<ium,  an  , 
thtng  done  ;  derived  from  the  verb  lea*,  1  act  or  do), 
lias  been  defined  a  species  of  poem  in  which  the  action  or 
narrative  is  not  related,  but  represented.  The  invention 
of  the  drama  Is  one  of  those  which  should  seem  to  pro- 
ceed most  naturally  from  the  ordinary  customs  and 
feelings  of  men.  There  is  a  species  of  dramatic  action 
which  seems  almost  instinctive;  we  naturally  imitate  the 
tone  and  gestures  of  others  In  reciting  their  sayings  or 
or  even  in  adopting  their  sentiments.  Yet 
to  have  taken  the  farther  step 
what  all  do  in- 


anclent  Egyptians,  for  example,  we  have  no  trace  of  their 
having  possessed  dramatic  representation. 


But  among  a 

great  number  of  tribes,  wholly  independent  of  each  other, 
we  find  something  approaching  to  the  dramatic  art  Inter- 
mingled with  their  common  or  solemn  customs,  and  ge- 
nerally connected  with  religious  observance.  This  was 
especially  the  case  in  Greece,  whence  the  name  and 
substance  of  the  drama  have  been  chiefly  derived  by  the 
modern  European  nations. 

The  history  of  the  development  of  the  dramatic  art  in 
Greece  Is  well  known :  its  elements  were  found  In  the 
religious  festivals  celebrated  from  the  earliest  ages  In  that 
country.  The  feasts  of  Bacchus  in  particular  had  sacred 
choruses  or  odes  ;  these  were  afterwards  intermixed  with 
episodic  narrations  of  events  in  mythological  story,  recited 
by  an  actor  in  the  festival  with  gesticulation :  thence 
again,  the  next  step  was  to  introduce  two  actors  with 
alternate  ret Itation ;  and  thus  were  produced  tragedy 
( T(*.y»h*,  the  song  of  the  goat,  from  the  animal  which 
was  led  about  In  those  festive  processions)  ;  and  comedy 
<  r.*u*>.ia ,  the  village  mug),  which  differed  from  the  former 
in  that  the  dialogue  of  the  interlocutors  was  satirical,  and 
not  mythological.  The  early  Greek  tragedy  was  a  dra- 
matic representation  of  some  scenes  or  events  recorded  in 
the  national  traditions,  the  actors  personating  those  who 
played  a  part  in  these  events,  together  with  a  chorus  or 
band  of  singers,  representing  such  persons  as  might  natu- 
rally be  supposed  to  have  been  bystanders  at  the  occur- 
renee  (captive  women,  old  men.  or  counsellors,  Ac.),  wise 
sang  at  intervals,  during  the  representation,  hymns  to  the 
gods,  or  songs  appropriate  to  the  scenes  passing  in  repre- 
:  while  the  Attic  comedy,  in  its  first  invention, 
be  regarded  as  a  parody  on  tragedy.  In  which  the 
cither  real  characters  introduced  for  the 
purpose  of  satire,  or  ludicrous  personifications.  JEsxh  vlus, 
the  oldest  tragic  writer  ( with  the  exception  of  Phrynichus. 
his  cotemporary).  carried  the  Greek  drama  at  once  to 


nearly  its  highest  state  of  perfection.  Sophocles  and  Kuri- 
pides  introduced  additional  actors  into  the  dialogue  (which 
at  first  admitted  only  two  at  the  same  time),  and  turned 
the  naked  recitals  of  eventswhlch  form  the  substance  of  the 
plays  of  JEschylus  into  something  more  nearly  resembling 
the  modern  Idea  of  a  plot,  with  contrasted  characters  and 
incidents  leading  to  the  accomplishment  of  a  main  action. 
Many  tragic  writers,  the  whole  of  whose  works  have  been 
lost,  flourished  after  Euripides  in  Athens  and  Alexandria  ; 
but  they  do  not  seem  to  have  altered  the  character  of  the 
art  which  they  received  from  their  predecessors.  The 
fate  of  comedy  was  different :  the  old  Attic  comedy  was  a 
political  or  philosophical  satire  In  action,  which  in  form 
was  a  burlesque  on  the  tragedy.  Afterwards,  passing 
through  the  Intervening  stage  of  the  middle  comedy,  of 
which  we  know  little,  the  art  acquired  In  the  new  comedy 
of  Mcnandar  and  Philemon  a  character  somewhat  ap- 
proaching to  that  in  which  it  is  at  present  cultivated  ;  a 
narrative  in  representation  of  scenes  and  Incidents  in 
ordinary  life  of  a  light  or  ludicrous  character. 

The  dramatic  art  among  the  Greeks  aimed  at  pro- 
ducing an  impression  upon"  the  spectators  by  three  dif- 
ferent means  ;  which,  according  to  modern  phraseology, 
we  may  denominate  poetical  effect,  dramatical  effect,  and 
theatrical  effect.  The  poetry  of  the  Greek  drama  was  of 
the  highest  order  ;  but  it  forms  a  topic  to  be 


Dramatical  effect  is  the  proper  subject  of  the 
c  art ;  and,  In  judging  of  the  efforts  of  the  Greek 
in  this 


wc  arc  assisted  not  only  by  the 
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»tudjr  of  the  dramatic  poem*  which  wo  potest,  but  by  the 
rules  of  criticism  delivered  to  ut  by  Creek  authors,  and 
especially  by  Aristotle.  From  these  it  appears  that  the 
parts  or  characteristics  of  a  tragedy,  essentially  divided, 
were  held  to  be  the  fable  or  story,  the  manners,  the  style, 
the  sentiment,  the  music,  and  the  diction  :  that  the  fable 
insist  of  an  entire  action,  namely,  one  principal 
id  the  auxiliary  events:  and  that  the  proper 
to  be  excited  by  the  action  are  terror  and  pity : 
*  quantity,  according  to  the  division  of  form, 
prologue,  being  that  part  of  the  tragedy  which 
the  par  ode  or  first  entry  of  the  chorus ;  the 
episode,  being  all  those  several  parts  which  arc  Included 
between  the  several  choral  odes ;  the  exode,  the  part  which 
follows  the  last  choral  ode  ;  and  the  chorus  Itself,  or  the 
intervening  odes,  which  also  admit  of  various  subdivisions. 
Formally  considered,  the  arrangement  of  the  old  comedy 
nearly  resembled  that  of  tragedy ;  In  the  new,  the  chorus 
was  altogether  omitted.  The  unity  of  action  was  a  re- 
markable characteristic  of  the  Greek  drama,  although 
widely  different  from  that  peculiar  quality  which  modern 
critics  have  characterised  by  the  name  :  it  should  rather 
be  termed  unity  of  subject,  inasmuch  as  in  many  of  our 
rem. lining  tragedies,  and  especially  those  of  jEschylus, 
there  is  little  or  no  trace  of  what  we  term  a  plot,  i.e.  a 
main  incident  at  which  we  arrive  through  subordinate  in- 
cidents tending  to  Its  accomplishment.  The  unity  of  time, 
—vis.  that  the  Imaginary  duration  of  the  action  should 
not  exceed  twenty-four  hours ;  and  that  of  place, — namely, 
that  the  scene  in  which  the  events  occur  should  be  the 
same  throughout,— are  inventions  of  French  critics,  not 
warranted  by  the  remains  of  Greek  art,  in  which  both  are 
not  unfrcquently  violated  ;  but.  although  not  rules  of  Gre- 
cian discovery,  they  are  easily  rendered  applicable  to  the 
simple  and  severe  form  of  the  Greek  tragedy. 

In  considering  the  theatrical  effect  of  the  Greek  drama, 
we  must  remember  that  the  tragedies  were  originally  re- 
ligious solemnities  :  the  theatre,  a  vast  building  open  at 
the  top,  calculated  for  the  accommodation  of  several 
the  scene.  Ac.  proportionally  Urge, 
e.  at  Athens,  the  offering  of 
t :  be  who  contributed  the  ex- 
as  said,  umytn,  to  bring  in 
i  play  ;  the  poet  who  produced  It,  J,  to  teach  it, 

i.  e.  teach  the  actors  to  perform  it.  A  complete  repre- 
sentation consisted  of  four  pieces  by  the  same  author  ;  a 
trilogy,  or  three  tragedies,  narrating  successive  events  in 
the  same  series  of  mythological  tradition  ;  and  a  fourth 
piece,  termed  a  satyric  drama,  of  which  the  chorus  con- 
sisted of  satyrs,  and  the  mythological  subject  was  treated 
in  a  manner  approaching  to  burlesque.  The  features  of 
the  actors  were  exaggerated  by  masks,  their  height  in- 
creased by  dress,  their  powers  of  voice  aided  by  acoustic 
contrivances,  in  order  to  salt  the  colossal  dimensions  of 
the  theatre.  The  whole  vocal  part  was  rhythmical ;  the 
choral  odes  were  sung,  and  accompanied  by  the  choric 
dance,  in  which  the  actors  composing  the  chorus  took 
part,  subjected  to  very  peculiar  rules :  the  narrative  part 
of  the  performance  was  spoken  in  a  peculiar  modulated 
voice,  resembling  probably  the  recitative  of  the  modern 
opera.  As  to  the  metrical  character  of  the  ancient  Greek 
drama,  the  metre  used  In  the  dialogue  was  the  iambic 
trimeter,  varied  occasionally  with  the  anarwestic  and 
trochaic,  chiefly  where  the  other. dramatis  persona;  con- 
vened with  the  chorus,  or  the  members  of  the  chorus 
itself  took  part  in  the  action  ;  the  choral  odes  were  com- 
poMxl  in  a  great  and  very  artificial  variety  of  metre. 

Latin  Drama.  —  The  early  Etruscans  possessed  dra- 
matic representations,  whence  the  Itomant  derived  some 
peculiar  national  entertainments  (see  Mimi);  but.with  this 
slight  exception,  their  drama  consisted  merely  In  the  first 
instance  of  translations,  afterwards  of  close  imitations  of 
the  Greek.  Accius  and  Facuvius  transferred  to  the  Ro- 
man utage  the  tragedy  of  the  three  Attic  poets  ;  Plautus 
and  Terence  the  new  comedy  of  Menander.  Of  these 
writers  Terence  is  the  only  one  who  appears  to  have 
deviated,  and  that  slightly,  into  original  Invention :  in 
the  degeneracy  of  the  Roman  empire  even  this  adscititious 
taste  ceased  to  be  cultivated,  and  the  theatres  were  en- 
tirely occupied  by  farcical  buffoonery,  or  shows  and  sports 
on  a  giirantic  scale.  Among  an  infinite  variety  of  works 
which  treat  of  the  classical  drama,  may  be  cited  the 
first  volume  of  Schtegel  on  Dramatic  Art  and  Literature. 
A  catalogue  of  them  will  \yc  found  at  the  end  of  the  4th 
edition  of  the  Theatre  of  the  Greeks,  Cambridge,  1R3C. 
See  also  Edin.  Rev.,  vol.  49. 

Chinese  Drama.  —  Before  proceeding  to  the  dramatic 
art  of  modern  Europe,  derived  as  it  is  from  that  of  Greece, 
two  oriental  nations  may  be  noticed  which  possess  a 
national  drama  of  their  own.  In  China,  theatrical  enter- 
tainments form  one  of  the  most  popular  amusements,  and 
theatrical  writing  low  been  cultivated  from  a  very  early 
period.  The  Chinese  drama  comprises  pieces  which  we 
should  term  both  tragical  and  historical  plays,  tragi- 
comedies, and  comedies  both  of  intrigue  and  of  manners ; 
together  with  abundance  of  low,  pantomimic,  and  farcical 
itationt.    In  their  regular  drama,  however,  " 


appears  to  be  less  of  what  we  should  term  connected  than 
of  successive  action :  many  of  them  are,  as  it  were,  dra- 
matized memoirs  or  biographies  of  individuals,  real  or 
fictitious;  the  representation  of  some  is  said  to  require 
ten  days.   It  Is  remarkable  that,  of  all  national  drama*. 

to  be  the  only  one  Id  which  we  can 


Ac.) 

Hindoo  plays  which  now  exist 
•re  written  for  the  most  part  in  Sanscrit,  although  not  a 
living  language  at  the  period  when  they  were  composed  ; 
mixed,  howevor,  with  other  dialects,  which,  according  to 
Hindoo  critics,  are  respectively  appropriate  to  different 
parts  of  a  play.  They  seem  to  nave  been  appropriated  to 
the  entertainment  of  learned  persons,  and  acted  only  on 
solemn  occasions.  They  are  few  in  number;  about  sixty 
only  arc  known:  tome  containing  long  mythological  nar- 
ratives, others  much  complicated  incident  of  a  domestic 
character,  In  a  strain  of  tragedy  alternating  with  comedy, 
like  the  romantic  drama  of  modern  Europe.  The  <lr .» 
matic  art  appears  to  have  nourished  in  India  during  a 
period  of  several  ages,  ending  about  the  14th  or  1th 
centuries  of  our  era.  Dramatic  criticism  was  also  much 
cultivated  ;  and  the  most  minute  and  artificial  rules  are 
laid  down  by  Hindoo  commeatators  as  to  the  conduct  of  a 
piece,  the  requisite  ethics,  the  formal  arrangement,  and 
the  characters  which  must  be  introduced.  The  Hindoo 
drama  is  so  widely  different  from  the  Greek  or  Chinese, 
that  it  mutt  be  regarded,  like  them,  as  a  spontaneous  off- 
spring of  national  genius.  (Wilson's  Specimens  qf  the 
Theatre  of  the  Hindoos,  2  wis.  8vo.  1835.) 

Modem  European  Drama — For  many  centuries  after 
the  downfall  of  the  Roman  empire,  the  dramatic  art  ap- 
pears to  have  been  entirely  lost.  Its  first  revival  in  the 
middle  ages  was  owing  to  the  solemnities  of  the  church, 
into  which  dramatic  interludes  were  Introduced  in  various 
countries  of  western  Europe,  representing  at  first  I 
in  biblical  history  or  the  lives  of  the  saints,  and  i  " 
intermingled  with  allegorical  fantasies.  (See  ' 
Moralities.)  The  framcrs  of 
monks,  and  the  i 
sical  learning ; 
that  i 
or  th 

easy  to  pronounce!  At  the  period  of  the  revival  of 
rature,  however,  the  dramatic  art  was  called  nearly  at 
once  Into  life  in  the  four  principal  countries  of  western 
Europe  I  Italy,  France,  Spain,  and  England.  In  the  two 
first  of  these  countries  It  arose  simply  classical,  and  un- 
mixed with  any  original  conceptions,  or  with  the  sen- 
timents and  fashions  of  the  middle  ages  ;  in  the  two  last 
it  partook  largely  of  both,  and  was  also  immediately 
derived  from  the  mysteries  and  moralities  above  men- 
tioned :  hence,  in  a  historical  view,  arose  the  distinction, 
so  elaborately  explained  by  modern  critics,  between  tho 
classical  and  romantic  drama. 

Italian  Drama  Originated  In  close  imitation  of  clas- 
sical models.  The  Sqfonisha  of  Trisslno  (1515)  is  not  ab- 
solutely the  oldest  Italian  play,  but  the  first  which  served 
as  a  model  for  subsequent  composers.  Ruccllal  and  man*/ 
others  followed  in  the  same  track  ;  Bibbiena,  Machiavcf. 
Ariosto,  as  closely  Imitated  the  model  of  the  Terentlan 
comedy.  The  pastoral  drama  of  the  IGth  century,  of 
which  Tasso  and  Guarini  were  the  most  celebrated 
writers,  furnished  the  first  novelty  In  this  branch  of 
literature  ;  but  these  are  rather  poetical  than  dramatical 
compositions.  The  true  national  theatre  of  Italy  arose 
In  the  17th  century.  In  the  rauskal  drama  (opera),  to 
which  Metastasio,  early  in  the  lath,  communicated  all  the 
charms  of  poetry ;  but  since  tho  period  of  that  writer, 
the  operatic  part  of  the  dramatic  art  has  again  been 
wholly  disconnected  from  the  literary,  and  the  words  only 
serve  as  vehicles  for  the  music.  While  the  higher  c  1st  tea 
were  devoted  to  the  opera,  the  lower  found  their  : 
amusement  in  the  commcdie  dell'  arte ;  comedl 
formed  by  masqued  characters,  which  gradually  I 
fixed  in  the  well-known  persons  of  Harlequin.  Pantaloon, 
Brighella,  Ac,  who  improvised  their  parts  :  Goldoni.  In 
the  middle  of  the  18th  century,  succeeding  in  est 
regular  comic  drama  in  possession  of  the  stage  ;  while  I 
rival.  Gasparo  Gosil,  took  up  the  commedie  dell'  arte  aa 
model*,  and  founded  upon  them  a  series  of  amusing  ex- 
travagances. But  since  tho  period  of  these  two  spirited 
writes t  comedy  has  fallen  almost  completely  into  dis- 
repute. At  tho  end  of  the  18th  century  Alfieri.  a  bold 
and  severe  genius. produced  tragedies  in  which  the  ancient 
classical  form  (with  the  exception  of  the  chorus)  was 
again  reverted  to.  Instead  of  the  French  imitations  of  it 
which  had  long  been  current  in  Italy  as  well  as  the  rest 
of  Europe  ;  and  several  dramatic,  poets  hare  since  ap- 
peared, who  have  adopted  the  same  model.  (Gtnguen*', 
JJtterature  Italienne;  Tirahosehi;  Walker  on  Italian  Tra- 
gedy, 1799 ;  On  the  Revival  of  the  Drama  m  Italy,  18W  ■ 
Riccoloni.  Hist,  of  the  Hal.  Theatre. ) 

French  Drama.  —  The  early  French  tragic  writert,  from 
tho  beginning  of  the  IGth  century  down  toCorneillc  In  the 
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DRAMA. 

BHkOc  of  the  17th,  produced  nothing  but  unsuccessful 
Hd  *>fr>ewhat  barbarous  imitations  ofthe  Greek  tragedy. 
TV  lira  pieces  of  this  kind  represented  on  the  French 
ftisr  had  prologues  and  choruses.  Corneille  had  studied 
oi  loved  the  SnanUb  drama  ;  and  without  introducing 
~  jch  of  its  varied  form  and  Incident,  he  transfused  a 
portion  of  its  boldness  and  romantic  sentiment  into  the 
French  theatre,  together  with  a  power  of  energetic  decta- 
tstiun  peculiarly  hi*  own.  Racine,  on  the  other  hand, 
wis  a  pure  admirer  of  antiquity  ;  but  with  a  taste  and  de- 
Irary  of  feeling  which  until  his  time  had  been  Terr  rarely 
frnajd  to  accompany  classical  knowledge.  The  French 
truedy  grew  up  with  these  two  great  writers  as  models, 
inJ  Roueau  as  its  legislator.  A  peculiar  and  rigorous 
•yawn  of  criticism  was  introduced,  allming  both  the  form 
tnd  the  substance  of  dramatic  writing  ;  and  this  system 
U'.-ame  established  in  the  minds  of  the  French  public,  as 
the  natural  and  not  the  conventional  rule  of  beauty.  It 
would  be  impossible  to  enter  into  an  examination  of  the 
nit*  of  the  French  drama  ;  suffice  it  to  say.  that  they 
bairi«bed  from  the  tragic  stage  all  except  heroic  charac- 
ters and  passion  ;  required  perfect  simplicity  of  plot,  uni- 


fcTnuj  of  language^  and,,  in  addition,  the  obscn-ance  of 

Thete  rules  have  erer  since  been  scrupulously  followed, 
«.thout  deviation,  on  the  regular  French  stage,  and  many 


I'ciUrity  subjected  themselves  to  their  restraints.  The 
F'rorh  comedy,  however,  is  Infinitely  more  national  and 
characteristic  than  the  French  tragedy :  it  originated  in 
tijt  of  Spain,  and  was  carried  at  once  to  a  high  degree 
d  perfection  by  Molidre,  —  rejecting  the  extravagance  of 
the  Spanish  drama,  confining  Itself  within  certain  definite 


baits  governed  by  analogy  to  those  established  for  tra- 
pdy,  and  retaining  satire  instead  of  adventure  as  its 
MMiing  principle.  Since  that  period  the  French  comic 
has  been ,  beyond  all  contradiction,  not  only  the  best, 
hoi  the  model  from  which  that  of  all  other  nations  has 
tx-ra  wholly  derived.  Of  the  present  state  of  the  French 
■trana  it  is  difficult  to  speak  with  precision;  but  the 
njX&aal  or  regular  stage  seems  to  be  every  day  losing  in 
popularity,  while  the  attempts  to  establish  a  new  one  on 
«hat  is  termed  in  France  the  romantic  model  have  hi- 
'-o-rto  met  with  very  partial  success.    ( I  .oharpe.  Court 


-  I. liter a  tit  re  ;   Correspondence  de  Grimm,  passim  ; 
T Moire.  Discourse  on  Tragedy  ;  Schlegtl.) 
Spanish  Drama.  —  Spain  commenced  her  literary  career 


D'*r  independent  of  foreign  aid  than  any  other  country. 
Iter  dramatic  art  appears  to  have  originated  as  early  as  the 
Kth  century  ;  which  produced  satirical  pieces  in  dialogue. 
»ad  one  complete  dramatic  romance  by  an  unknown 
»Jthor  (1m  CeiesUna),  in  addition  to  the  mysteries  and 
birade  plays,  which  were  exhibited  in  Spain  even  more 
rJmtifullv  than  elsewhere.  The  early  Spanish  comedies 
ef  the  16th  century  were  conversations,  like 
between  shepherds  and  shepherdesses  ;  with 
icteriudesof  negroes,  clowns,  and  Ulscayans, 
'objects  of  popular  jest.  But  the  Spanish  di 
we  great  author,  Lc 


Lope  de  Vega,  what  our  < 
Shakspeare,— a  rise  at  a 


to  gTcat 
r,  nearly  all  its 
examples  of  each.  The  name  comedy,  in  the 
«r1y  Spanish  stage,  implied  no  ludicrous  or  satirical  re- 
presentation, but  simply  a  play  of  adventure.  Comedias 
drrinas,  or  spiritual  comedies,  were  subdivided  into  lives 
°f  taints,  and  pieces  of  the  holy  sacrament  (autos  sacra- 
ttentales) :  the  comedies  of  human  life  Into  heroic, 
satwering  to  the  tragedy  of  our  early  English  dramatists, 
although  even  less  regular  in  form  ;  and  comedies  of  do- 
mestic adventure  (comedias  de  capa  y  espada, — of  cloak 
*nd  sword).  Besides  these,  the  interludes  which  were 
played  between  the  prologue  and  the  piece  (sayneteres) 
p'xvss  a  (iittinct  character  as  literary  compositions.  Al- 
Bo*t  all  pieces  have  one  favourite  invariable  character,  the 
fraeloso  or  buffoon.  Calderon,  a  greater  poet  than  I^ope, 
ml  bis  equal  in  dramatic  power,  Is  the  only  other  great 
xsrne  in  the  Spanish  drama.  Subsequent  writers  may  all 
be  classed  as  imitators  either  of  their  own  older  poets,  or 
r,f  tbe  favourite  dramatists  of  the  French  school.  (Rou- 
tmre(i'$  Hist,  of  So.  Literature  ;  Quart.  Rev.,  vol.  88. ; 
tomondi.  Lit.  dm  Midi  de  f Europe  ;  Schlsgel.) 

English  Drama  For  the  semi- religious  represent- 
ation* out  of  which  the  English  drama  arose,  see  Mystery 
wd  Morality.  One  of  the  latter.  The  New  Custom, 
»a*  printed  as  late  as  1573 ;  by  which  time  several  re- 
rdar  tragedies  and  comedies,  tolerably  approaching  to 
the  classical  model,  had  appeared.  But  a  third  species  of 
^biMtion  soon  took  possession  of  the  stage,  the  historical 
drama.  In  which  the  successive  events  of  a  particular  reign 
K  portion  of  history  were  represented  on  the  stage  ;  and, 
JWie  with  it,  arose  the  English  tragedy  and  comedy, 
ttar  first  dramatic  poets  (those  before  Shakspeare)  were 
K-holari  ;  hence  they  preferred  the  form  of  the  ancient 
drama,  the  division  into  acts,  tec.  Bat  they 
writers,  who  strove  for  popularity  with  the  gei 
"their  countrymen  ;  hence,  instead  of  lmitatir 


DRAWBACK. 

simplicity,  and  confining  themselves  to  a  peculiar  cast  of 
diction  and  sentiment  removed  from  the  ordinary  course 
of  life,  they  invented  a  specie*  of  composition  which  in- 
termingled |(octUai  with  ordinary  life  and  language.  Co- 
medy, again,  became  in  their  hands  a  representation  of 
adveutures.  diflering  from  those  of  tragedy  only  by  ending 
generally  in  a  happy  instead  of  an  unhappy  exit,  and  not 
materially  either  In  the  characters  or  language.  Thus 
the  distinctions  which  they  established  between  tragedy, 
comedy,  and  tragi-comedy,  are  little  more  than  adven- 
titious ;  and  the  Shakspcarian  drama,  properly  considered, 
must  be  looked  on  as  a  miscellaneous  compound,  in  which 
actors,  language,  and  sentiments,  of  a  character  far  tw- 
in oved  from  those  of  ordinary  life,  alternate  w  ith  those  of 
a  low  and  even  a  burlesque  character.  There  is  no 
tragedy  of  Shakspeare  in  which  comic  scenes  and  cha- 
racters are  not  introduced :  there  is  only  one  comedy  ( The 
Merry  Wnetqf  Windsor)  without  some  intermixture  of 


the  opinions  and  legislation  of  the  prevailing  party  put  a 
stop  to  dramatic  representation  altogether.  During  the 
interval  thus  created  the  old  English  art  was  unlearned 
altogether,  and  the  new  drama,  on  the  model  of  the 
French,  introduced  almost  at  once  on  the  return  of 
Charles  II.  and  his  courtiers  from  the  Continent.  The 


II. 

distinction  between  tragedy  and  comedy  was  then  first 
substantially  recognized  :  the  former  confined  to  heroic 
events  and  language,  the  latter  to  those  of  ordinary  life. 
But  tragedy,  subjected  to  foreign  rules,  ceased  entirely  to 
flourish :  and  Otway,  the  last  w  riter  of  the  old  EnglUh 
drama,  who  wrote  partly  on  the  ancient  model,  although 
after  the  Restoration,  is  also  the  last  tragic  poet  of  England 
who  still  occupies  the  stage ;  with  the  exception  of  Howe, 
and  of  a  few  authors  of  that  peculiar  species  of  compo- 
sition, the  domestic  tragedy,  in  which  the  distresses  and 
melancholy  events  of  common  life  are  substituted  for 
those  of  an  heroic  character.  Comedy,  on  the  other 
hand,  obtained  possession  of  the  national  taste  and  stage ; 
and  although  the  charm  of  poetry  and  romantic  adventure, 
which  hail  belonged  to  the  old  drama  under  either  name, 
was  denied  to  the  modern  comedy,  it  soon  attained  a  high 
degree  of  excellence  as  well  as  popularity.  The  last 
comedies  in  verse  were  written  shortly  after  the  Kestor- 
atiun  ;  since  which  time,  with  the  exception  of  a  few  in- 
sulated attempts  to  revive  the  older  form,  It  has  been 
entirely  framed  on  the  French  model.  The  main  element 
of  a  modern  comedy  is  satire  ;  but  it  admits  of  a  subdivision 
into  comedy  of  intrigue  and  comedy  of  manners,  —  the 
former  being  chiefly  directed  to  the  development  of  a 
plot,  tbe  latter  to  the  delineation  of  manners ;  although 
these  qualities  ought,  properly  speaking,  to  be  united  to 
constitute  a  good  play,  the  roost  distinguished  of  our 
dramatic  w  titers  in  the  former  line  are,  amongst 
Congrevc.  Yanbrugh,  Farquhar,  Colman.  Sheridan  ; 
the  latter,  the  writings  of  Shadwcll  and  Footc,  perhaps, 

noiuilar 


the  most  remarkable  instances  of  that  less  [ 
form  of  comedy  which  almost  neglects  the  Interest  of  plot, 
and  confines  Itself  to  a  satirical  representation  of  pre- 

vol.  38.  ;  Pro- 

t*j  ^f&i&Tit'  utifl  //* '$  ShdAjfj-ft  tirc  '  Jlti^Jift's 
;  OUeru/ges  Remains:  CoUier,  Httt.  of  Eng. 

German  Drama.  —  The  modern  German  drama  it 
founded  on  the  old  English  model ;  and,  although  the  last 
In  order  of  time,  has  risen  to  a  high  degree  of  excellence, 
the  stage  in  Germany  being  incomparably  more  national 
and  popular  at  the  present  time  than  in  other  European 
countries.  While  I  ranee,  England,  and  Spain  have  to 
look  back  two  hundred  years  for  those  names  which  form 
the  glory  of  their  dramatic  literature.  Letting,  Schiller, 
and  Goethe  are  writers  only  of  the  past  generation. 

DKAMATU'RGY.    (Gr.  3f«*u»,  and  uy*,  spot*.) 
The  science  or  art  of  dramatic  poetry  ana 
at  i  ■  m  :  a  word  used  by  German  writers. 
DRAM  TIMBER.   See  Baulk. 
DRA'PERY.   (Fr.draperie.)  In  Painting  and  Sculj 
(Mir.  the  clothing  applied  to  the  humar 
Casting  or  Dkapkby. 

DRA'STIC  MEDICINES.  (Gr.  i<*ertmH,  effective.) 
A  term  chiefly  applied  to  purgatives  and  some  other  re- 
medies which  are  rapid  and  pow  erful  in  their  operation. 

DRAUGHT  OF  WATER.  The  depth  of  the  lowest 
point  of  the  ship :  as  the  keel  is  seldom  exactly  horixontal, 
the  draught  of  water  is  taken  forward  and  aft.  A  ship  of 
the  largest  size  draws  nearly  80  feet. 

DRAWBACK.  In  Political  Economy.  When  a 
duty  is  laid  on  an  article  produced  in  a  country  that  Is 
suitable  for  the  foreign  market,  it  is  usual,  on  its  being 
entered  for  exportation,  to  remit  or  pay  back  the  duty 
to  tbe  exporter;  and  hence  the  technical  phrase  draw- 
back. The  policy  of  a  measure  of  this  sort  is.  In  most 
cases,  obvious.  It  is  rarely  for  the  public  advantage  to 
impose  a  duty  on  an  article 
inevitable  effect  of  such  ' 
the  price  of 


article  about  to  be  exported  :  tbe 
tch  duty  is,  by  proportionally  in- 
Ihe  article,  to  lessen  the  foreign 
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for  tt  ;  and  its  probable  eflWrt  Is,  In 
,  entirely  to  exclude  It  from  the  foreign 
Except  in  a  few  rare  case*,  one  country  hai  seldom  so 
great  an  advantage  over  others  in  the  production  of 
commodities  as  would  justify  the  Imposition  of  a  duty  on 
their  exportation,  without  incurring  an  extreme  risk  of 
making  them  be  supplied  from  some  other  quarter. 
This,  however,  is  a  result  to  be  deprecated  In  every 
point  of  view.  And  hence  in  every  case  in  which  the  ex- 
porting country  has  no  ascertained  or  decided  superi- 
ority over  others  in  the  production  of  commodities  on 
which  duties  are  laid  at  home,  there  can  be  no  question 
as  to  the  expediency  of  drawbacks.  These  must  not, 
however,  exceed  the  amount  of  duty  charged  ;  for  when 
they  do  this,  the  excess  becomes,  in  fact,  a  bounty. 

DRAWING.  (Sax.  bparap,  to  draw  along.)  In  the 
Fine  Arts,  the  art  of  representing  any  object  by  means  of 
lines  circumscribing  its  boundaries.  Drawing  is  of  course 
the  foundation  of  every  thing  in  art,  including  within  it 
a  knowledge  of  perspective,  anatomy,  and  proportion,  and 
when  acquired  giving,  as  Sir  Joshua  Reynolds  observe*, 
*'  a  proportionable  power  of  drawing  correctly  what  we 
imagine."  The  human  figure  i*  the  nrinci]>al,  oerhaps 
the  only  object,  upon  which  a  student  should  be  first  em- 
ployed ;  for  bo  who  can  correctly  draw  that  will  not  be  at 
a  loss  in  representing  any  thing  else  be  may  with.  Sir 
Joshua  observes,  that  be  who  endeavours  to  copy  nicely 
the  figure  before  him,  not  only  acquires  a  "habit  of 
exactness  and  precision,  but  is  continually  advancing 
in  his  knowledge  of  the  human  figure ;  and  though  he 
seems  to  superficial  observers  to  make  a  slower  progress, 
he  will  be  found  at  last  capable  of  adding  (without 
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be  got  by  the 
i  not  acquired  by  the  ancients,  but  by  an 
well  compared  study  of  the  human  form." 
DREAMS  (Germ.  Traume),  may  be  defined  to  be 
trains  of  ideas  which  occupy  the  mind,  or  those 


imagiuary  transactions  in  which  it  is  engaged,  during 
sleep.  Dreams  constitute  somo  of  the  most  curious  phe- 
nomena of  the  human  mind,  and  have  in  all  ages  pre- 
sented to  philosophers  a  subject  of  most  interesting  in- 
vestigation. The  theory  of  dreams  embraces  two  dis- 
tinct classes  of  phenomena,  physical  and  psychological : 
the  former  relate  to  the  question  as  to  how  the  body  is 
affected  in  a  state  of  sleep  (see  Sleep),  how  the  body  in 
tli.it  state  affects  the  mind,  and  how  this  affection  ope- 
rates to  the  production  of  the  phenomena  of  dreams ; 
the  latter  comprehend  an  inquiry  into  the  laws  which 
regulate  the  train  of  ideas  that  occur  during  sleep,  and 
the  mode  in  which  these  laws  operate,  together  with  an 
examination  of  certain  psychological  appearances  pe- 
culiar to  that  state.  To  both  these  classes  of  phenomena 
the  attention  of  some  of  the  most  distinguished  philo- 
sophers, both  of  antiuulty  and  of  modern  times,  has  been 
directed  ;  and  much  labour  and  ingenuity  have  been  ex- 
pended in  endeavouring  to  ascertain  the  origin  and 
nature  of  dreams,  and  to  account  for  the  various  phe- 
nomena by  which  they  are  accompanied.  To  give  even 
an  outline  of  the  various  theories  that  have  been  pro- 
pounded on  this  subject,  would  be  wholly  incompatible 
with  our  limits.  The  system  of  condensation  on  which 
works  of  this  species  must  be  constructed  is,  as  will  be  ea- 
sily understood,  but  little  suited  for  metaphysical  disquisi- 
tions, in  which,  to  use  a  remark  of  Horace,  brevity  so 
sily  degenerate*  Into  obscurity ;  but  in  the  present  insta 
this  is  perhaps  the  less  to  be  regretted,  for  of  all  those  spe- 
culative questions  which  arc  said  to  He  beyond  the  reach 
of  human  inquiry,  there  is  none  on  which  the  opinion* 


of  philosophers 


efficient  causes,  dreams  have  been  ascribed  to  direct  Im- 
pressions on  the  organs  of  sense  during  sleep,  —  to  the 
absence  of  real  impressions  on  the  sense*.  — to  a  disor- 
dered state  of  the  digestive  organs,— to  a  less  restrained 
action  of  the  mental  faculties, —  to  the  suspension  of 
volition  while  the  powers  of  sensation  continue.  —  and 
to  the  succession  and  unequal  relaxation  and  cessation 
of  the  different  senses  at  the  commencement  and  during 
the  time  of  sleep.  (Encyc.  Edin.)  From  the  remotest 
period  of  antiquity,  dreams  have  also  been  ascribed 
to  supernatural  agency.  The  records  of  history,  both 
sacred  and  profane,  abound  in  instances  of  dreams 
which  it  is  impossible  to  account  for  on  any  other  hy. 
pot  ties  is  than  that  of  a  supernatural  interposition ;  and, 
as  has  been  well  observed,  though  there  can  be  no 
doubt  that  many  dreams  which  have  been  considered 
supernatural,  as  revealing  facts  and  scientific  truths,  may 
now  be  explained  by  means  within  our  own  knowledge, 
it  can  Just  as  little  be  doubted  that  many  well  authen- 
ticated dreams  are  utterly  Inexplicable  by  ordinary  or 
natural  means.  This  belief  in  the  supernatural  cha- 
racter of  dreams  Is  common  to  every  nation  in  a  greater 
or  less  degree ;  but  tt  prevails  more  especially  In  the 
countries  of  the  East,  where,  from  time  immemorial, 
there  has  existed  a  class  of 
3G4 


who  wish  i 

on  this  subject  may  consult  the  writings  of  Aristotle, 
Lucretius,  Democrttus,  &c. ;  and,  among  ourselves,  of 
Locke.  Newton,  Hartley,  Baxter,  Beattie,  and  Stewart ; 
and  still  more  recently,  those  of  Abercromble  and  Mac- 
nlsh.  which  are  extremely  valuable  for  the  numerous  in- 
stances of  extraordinary  dreams  with  which  their  theories 
are  illustrated.  The  Penny  Cyclopedia,  also,  contains 
an  article  upon  dreams,  which  exhibits  great  metaphy- 
sical acumen.    (See  The  Royal  Book  of  Dreams.) 

DRE'DGING  MACHINE.  A  machine  for  clearing 
out  or  deepening  the  bods  of  navigable  rivers,  harbours, 
canals.  &c,  by  the  removal  of  deposited  matters. 

DRE'SSING.  A  term  applied  to  gum,  starch,  and 
other  articles  used  in  stiffening  or  preparing  silk,  linen, 
and  other  fabrics. 

DRE'SSINGS.  In  Architecture,  moulding*  round 
doors,  windows,  and  the  like. 

DRIFT,  In  Navigation,  is  the  angle  which  the  line  of 
a  ship's  motion  makes  with  the  meridian,  when  she  is 
driven  by  the  wind  or  waves  and  not  governed  by  the 
helm.  It  also  signifies  the  distance  to  which  she  la  car- 
ried in  a  given  time  in  that  direction. 

Dairr.  (Sax.  bp i ran  )  In  Architecture,  the boriiontal 
force  which  an  arch  exerts  with  a  tendency  to  overset  the 
pier*. 

D  K I IX.  In  Mechanics,  a  small  instrument  of  steel  for 
perforating  metals  or  hard  substances.  Its  action  is  pro- 
duced by  communicating  to  it  a  very  rapid  rotation  by 
eans  of  a  drill-bow. 

Dkill.    In  Agr.,  a  machine  for  sowing  agricultural 
in  rows  ;  sometimes  worked  by  the  I 
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land,  by  sowing  the  crops  in  rows  ;  the 
of  which  Is,  that  it  admit*  of  destroying  the 
stirring  the  soil  in  the  intervals  between  the  line*  of 
plants.  As  this  mode  of  cultivation  requires  some  im- 
plements and  machines  not  in  use  In  the  commoner  kinds 
of  farming,  and  as  it  is  besides  better  adapted  for  some 
soils  than  for  others,  it  is  not  so  generally  used  as  the 
obvious  advantages  attending  it  would  lead  us  to  expect. 
DRIP.  In  Architecture,  the  same  as  Corona,  which  see. 
DRI'PPING  EAVES.  (Dan.  dripper,  to  drop.)  In 
Architecture,  the  lower  edges  of  a  roof  w herefrom  the  rain 
drins  or  drops  to  the  ground. 

DRl'  VING  NOTES.  In  Music,  such  notes  as  connect 
the  last  note  of  one  bar  with  the  first  of  the  following  one. 
so  as  to  make  only  one  note  of  both.  They  are  also  used 
In  the  middle  of  a  measure,  and  when  a  note  of  oue  part 
terminates  in  the  middle  of  the  note  of  another,  in  which 
case  it  is  called  binding  or  ligature.  Driving  notes  arc 
also  called  syncopation,  when  some  shorter  note  at  the 
beginning  of  a  measure  or  half  measure  is  followed  by 
two.  three,  or  more  longer  notes,  before  any  other  occurs 
equal  to  that  which  occasioned  the  driving  note  to  make 
the  number  even  ;  for  instance,  when  an  odd  crotchet 
succeeds  two  or  three  minim*,  or  an  odd  quaver  tw.>  or 
more  crotchet*.  ' 

DROITS  OF  ADMIRALTY.  The  perquisite*  re- 
sulting chiefly  from  the  seixure  of  the  property  of  an 
enemy  at  the  commencement  of  a  war,  and  attached  to 
the  office  of  lord-high-admiral,  or  to  the  crown  when 
is  vacant.  These  perquisites  were  originally 
i  the  sovereign,  to  enable  him  to  provide  for  the 
of  defending  the  realm,  and  clearing  the  sea*  of 
and  their  value  and  importance  will  [ 
iricf  statcn 


perceived  from  the  following  brief  statement.  In  1799. 
one  ship  which  hail  been  captured  brought  5.\000/.  ;  In 
1800,  another  brought  65,0001.;  in  1904.  one  captured 
ship  was  worth  105.0001. ;  and  in  1905,  several  taken  at 
once  netted  155,000/.  During  the  last  war,  also,  the 
Dutch  ships  at  one  seixure  brought  1,030,000/.;  the 
Spanish  ships,  2.'i00,000/.  ;  and  so  large  were  the  sums 
made  at  one  and  the  same  moment  in  this  rich  fund,  that 
the  crown  one  year,  after  paying  many  hundred  thousands 
to  captors,  and  large  sums  to  different  branches  of  the 
royal  family,  gave  a  million  out  of  the  residue  to  the 
public  service.  (Edin.  Rev.  vol.  xxxiH.  p.  492.)  Bv  the 
civil  list  introduced  on  the  accession  of  William  IV.,  it 
was  arranged  that  all  the  droits  of  admiralty  which 
might  accrue  during  hi*  reign  should  bo  paid  into  the 
exchequer  for  the  benefit  of  the  public  service  ;  and  the 
civil  list  of  her  present  Majesty  has  made  no  alteration 
In  that  arrangement.    See  Prize  Money 

DRO'MEDARY.   See  Camblus. 

DROPS.  (Sax.  bpoppan.)  In  Architecture,  the 
frusta  of  cones  in  the  Doric  order,  used  under  the  trl- 
glyphs  in  the  architrave  below  the  torala.  They  are  also 
used  in  the  under  part  of  the  routuli  or  modillions  of  the 
order.  In  the  Greek  examples  they  are  sometimes  curved 
a  little  inwards  on  the  profile. 

DROP  SERENE.  (Lat.  gutta  serena.)  See  A  mac 
rosis. 

DRO'PSY.  (Gr.  water.)  An  unnatural  collec- 
tion of  watery  fluid  in  iny  partof  the  body.    When  it 
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DROSOMETER. 

•iirs  yLif?  in  the  cellular  membrane,  it  constitute*  ana- 
nrcd;  when  in  the  cavity  of  the  abdomen,  aacitrt ;  in 
tn*  cavity  of  the  c  rauium,  hydrocephalus  ;  in  the  scrotum, 
hydrocele  ,•  in  the  uterus,  hydromctra  ;  and  in  the  chest, 
ayrfncUtorox.  Dropsy  may  arise  from  a  variety  of  morbid 
actions,  either  of  the  secerning  or  absorbing  vessel  s .  W  hen 
the  fluid  which  lubricates  the  internal  surfaces  and  cavities 
of  the  body  is  secreted  in  excessive  quantity,  or  is  not  ade- 
quately removed  by  the  absorbents,  it  may  so  accumulate 
as  to  constitute  the  various  forms  of  this  disease;  it  may 
arise  out  of  excessive  as  well  as  of  defective 
i ,  it  may  alv>  result  from  a  variety  of  other  causes 
'  with  organic  lesion  or  derangement,  both  vas- 
nervous.  The  treatment  of  dropsy  will  of 
ry  with  the  cause  of  the  disease  :  it  sometimes 
and  at  others  tonics  ;  and  local  accu- 
1s  often  susceptible  of  removal 
rbenu  to 
lories  of  the  intestines 
of  urine.  ^  Dropsy  ^  a  common 

pewers  of  life. 

Dbo'psy.  In  Botany,  a  disease  peculiar  to  succulent 
plants,  arising  from  an  excessive  introduction  of  water 
into  the  system.  It  produce*  rapid  rottenness,  and  can 
only  be  stopt  by  destroying  all  the  parts  affected  by  it, 
and  exposing  the  individual  to  a  very  dry  atmosphere. 

DKOStr  METER.  (Gr.  dew,  and  f**rt»»,  me  a- 

saw.)  Any  instrument  for  measuring  the  quantity  of  dew 
that  collects  on  t  heturfacc  of  a  body  exposed  to  the  open 
sir  during  the  night.  .The  first  instrument  for  this  pur- 
pose was  proposed  by  Weidlcr.   It  consisted  of  a  bent 
twlance  which  marked1  in  grains  the  preponderance  which 
a  piece  of  glass  of  certain  dimensions,  bud  horizontally  in 
one  of  the  scale*,  had  acquired  from  the  settling  and  ad- 
anion  of  the  globules  of  moisture.   A  simpler  and  more 
convenient  drosometer  would  be  formed  on  the  principle 
cf  the  rain  gauge ;  and  in  order  to  facilitate  the  descent  of 
the  dew  down  the  tide*  of  the  funnel  into  the  tube,  a  coat 
of  ddiqueate  salt  of  tartar  may  be  spread  over  the  shallow 
t.    Dr.  Wells,  In  making  hi*  celebrated  experiments 
r.  exposed  a  small  quantity  of  wool  to  the  open  sky, 
differerence  in  its  weight  when  laid  down  and 
j»  showed  the  quantity  of  moisture  it  had  imbibed 
in  the  interval. 
DROWNING.   When  a  person  b  submerged  un- 
r,  suffocation  ensues,  not  in  consequence  of  the 
to  the  windpipe  or  lungs,  but  merely 
of  air,  the  mechanism  of  the  glottis, 
portion  of  the  windpipe,  being  such  as  to  pre- 
by  the  spasmodic  closure  of  the  epiglottis,  the 
of  more  than  a  very  trifling  and  accidental 
quantity  of  water.    Under  these  circumstances,  however, 
aa  attempt  is  made  to  Inspire,  which  is  followed  by  the 
reaction  of  expiration,  and  consequently  a  little  air  is 
thrown  out,  and  the  residuary  quantity  in  the  lungs  still 
further  diminished  ;  access  of  oxygen  to  the  blood  is 
therefore  effectually  cut  off,  the  aeration  of  (he  blood  is 
prevented,  and  venous  blood  circulates  in  the  arterial 
system,  the  right  side  of  the  heart  becoming  loaded  with 
it,  and  the  pulmonary  vein  returning  it  to  the  right  cavi- 
ties of  that  organ.    T  he  consequences  of  the  non-aeration 
of  the  blood  thus  ensuing  upon  the  vital  functions  is 
their  suspension  and  rapid  extinction ;  so  that  in  the 
course  of  four  or  five  minutes  after  the  access  of  air  has 
been  cut  off  death  ensues,  although  some  of  the  organic 
functions  may  and  do  continue  for  a  much  longer  period. 
When  therefore  a  person  has  been  perfectly  submerged 
in  water  for  the  space  of  five  minutes,  perfect  insen- 
sibility ensue*,  and  the  functions  upon  which  life  more 
immediately  depend*  cannot  be  restored. 
In  consequence,  however,  of  the  struggles  made  by  a 
,  and  of  their  chances  of  occasional  gasps 
'of  the  varying  quantity  of  air  which  the  lungs 
not  despair  of  the  possibility  of  re- 
whim  the  body  has  been  for  fifteen  or 


lto  which  persons 
swim,  are  thrown, 
h should 


well  as  want 
to  neglect  of 
by  which  immediate  dangers 
be  averted.  They  should  endeavour  to  recollect 
that  the  specific  gravity  of  the  human  body  when  the 
lungs  are  filled  with  air,  It  lets  than  that  of  water,  and 
that  consequently  the  body  has,  under  such  circum- 
tum  «  ..  .i  natural  tendency  to  rlo.it  ;  and  tli.it  If  the  head 
can  then  be  so  placed  at  to  keep  the  mouth  or  even  the 
nottru*  above  water,  respiration  may  be  continued.  They 
should  also  remember  that  by  a  forced  inspiration  a  much 
larger  quantity  of  air  may  be  drawn  into  and  retained  in 
the  lungs  than  in  a  common  or  natural  inspiration ;  and 
therefore  the  blood  will  continue  longer  aerated, 
tly  a  longer  period  will  elapse  before  a 
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second  attempt  at  Inspiration  need  be  made,  and  before 
Insensibility  or  the  cessation  of  the  vital  functions  will 
ensue.  If,  for  instance,  while  breathing  as  usual,  we 
suddenly  hold  our  breath,  we  shall  find  ourselves  forced 
to  make  an  inspiration  in  the  course  of  from  a  quarter  to 
half  a  minute  ;  but  if  we  previously  make  two  or  three 
forced  respirations,  so  as  to  cleanse  the  lungs  in  the  first 
instance  of  foul  air,  and  then  take  a  forced  inspiration, 
we  shall  be  able  to  hold  breath  for  more  than  a  minute, 
and  sometimes  even  for  two  minutes.  It  it  upon  this 
principle,  that  skilful  divers  are  enabled  to  remain  under 
water  for  a  period  that  sometimes  appears  almost  In- 
credible ;  and  if  the  depth  of  water  be  considerable,  and 
the  air  supplied  from  a  diving  bell,  IU  degree  of 
densation  or  diminished  bulk  will  of  course  enable  a  | 
to  oxj 


n,  is  an  outline  of  the  physiology  of  drowning  ; 
leads  to  the  Important  question  as  to  the  most 


cases.  It  of  course  follows  from  what  has  been  said 
the  firtt  place,  that  not  a  moment  is  to  be  lost  in  gett 


in 

place,  that  not  a  moment  it  to  be  lost  in  getting 
the  body  out  of  the  water,  and  removing  it  with  the 
utmost  speed  to  any  place  where  further  means  can  be 
resorted  to ;  and  now  air  should  be  thrown  into  the  lungs, 
and  artificial  respiration  should  be  attempted  with  as 
little  lot*  of  time  as  possible,  for  till  the  blood  hat  an 
opportunity  of  being  aerated,  the  return  of  the  vital 
functions  It  of  course  impossible.  The  body  should  also 
be  immediately  stripped  of  the  wet  clothes,  which  thould 
be  cut  off  or  otherwise  removed  with  the  utmost  speed  ; 
and  warm  blankets  should  be  at  hand  as  wrappers,  and 
warm  towels  for  rubbing  and  drying  the  body.  Artificial 
respiration,  together  with  warmth  and  friction,  carefully, 
however,  and  moderately  employed,  are  the  firtt  and 
most  essential  remedies.  Much  has  been  said  of  the  ad- 
vantage in  these  cases  of  electricity :  and,  if  possible.  It 
should  certainly  be  resorted  to  :  slight  shocks  should  be 
passed  through  the  region  of  the  diaphragm,  the  heart, 
and  along  the  course  of  the  spine  ;  and  various  forms  of 
the  magneto-electric  machine  seem  particularly 
adapted  to  these  purposes.   The  truth  is.  that  the 


to  be  adopted  in  all  these  cases  are  few  and  simple  ;  but 
unless  they  are  immediately  at  hand,  and  instantly  avail- 
able,  they  will  fail,  even  under  the  most  favourable 
circumstances.  Yet,  where  even  a  glimmering  of  bone 
remains,  they  should,  ev  en  under  unfavourable 
stances,  be  as  speedily  and  completely  as  possible  i 
to  ;  for  Uiere  are  on  record  extraordinary  cases  of  i 


But  in  these  cases  It  It  not  only  important  to  know 
what  to  do,  but  also  what  to  avoid.  Nasal  stimulants, 
such  as  ammonia,  aromatic  vinegar,  and  other  pungent 
and  volatile  applications,  should  be  avoided  :  they  can  be 
of  little  use  under  the  most  favourable  circumstances, 
and  in  the  most  judicious  hands;  and  if  unskilfully  em- 
ployed, may  do  infinite  mischief.  The  warm-water  bath 
It  a  bad  substitute  for  warm  air  and  friction ;  it  inter- 
feres with  the  latter,  and  with  the  use  of  electricity,  and 
places  the  body  in  a  constrained  and  unfavourable  po»i. 
Won.  In  these  dart  it  it  scarcely  necessary  to  point  out 
the  extreme  absurdity  of  holding  the  body  with  the  head 
downwards,  to  allow  the  water  to  run  out  by  the  mouth, 
or  the  still  more  dangerous  use  of  tobacco,  especially  of 
the  injection  of  tobacco  smoke, — means  calculated  to  put 
the  life  of  a  healthy  person  in  jeoiwrdy,  and  every  way 
suited  to  render  all  attempts  at  the  restoration  of  sus- 
pended animation  Ineffectual. 

DKU'GGET.  A  coarse  and  flimsy  woollen  texture, 
chiefly  used  for  covering  carpets.  It  was  formerly  exten- 
sively employed  at  an  article  of  clothing  by  the  poorer 
classes,  more  especially  of  females  ;  but  this  and  similar 
fabrics  are  now  almost  wholly  superseded  by  cotton  goods, 
which  Induce  greater  cleanliness,  and  are  lest  liable  to 
retain  infectious  and  contagious  poisons. 
DRUMDS.  The  priests  of  the  Celtic  inhabitant*  of 
Gaul  and  Britain.  Our  classical  information  re- 
am JuliusCsesar;  Strabo, 
riiny,  Lucan,  and  other  authors,  have  also  left 
ulars  respecting  them.  On  those  slender  foun- 
very  extensive  superstructures  have  been  raised 
by  the  imagination  of  English  and  French  antiquaries. 
The  classical  name  of  Druid  was  derived  by  the  Latins 
from  an  oak  ;  but  it  more  probably  of  Celtic  origin. 
The  doctrine  of  the  Druids  was  not  committed  to  writing, 
but  retained  by  memory  in  the  form  of  verse*  ;  of  which 
the  Welsh  Triads  are  supposed,  with  tome  probability, 
to  retain  the  form  and  vestiges.  There  appears  to  have 
been  much  of  fraud  and  vulgar  delusion  mixed  up  in  the 
religious  rites  which  they  practised.  The  gods  whom 
they  worshipped,  according  to  classical  writers,  were  Ju- 
piter (Taranit),  Apollo  (Belenus),  Mart  (Hesus),  and 
several  others,  whom  they  believed  to  be  the  tame  with 
personage*  of  the  Grecian  mythology.  The  sacrifice  of 
human  victims  is  uniformly  represented  as  a  part  of  their 
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DRUM. 

crated  groves,  of  one  of  which  Lucan  has  given  ft  fine 
description  In  the  second  book  of  his  Phartalia.  The 
rock-altari,  cromlechs,  cist-vaens,  and  other  relic*  of  an- 
tiquity, which  are  scattered  over  the  surface  of  parts  of 
England  and  France,  are  attributed  bv  antiquaries  for 
the  most  part  to  the  Druidical  ago.  Claudius  and  other 
Koman  emperors  issued  severe  edicts  against  the  Druids, 
but  did  not  succeed  in  extirpating  them.  This  was  only 
effected  by  the  general  introduction  of  Christianity  ;  and 
some  suppose  that  the  celebrated  Culdces  of  Scotland  and 
Ireland  were  converted  Druids. 

DRUM.  (Dan.  trorarae.)  In  Architecture,  the  up- 
right part  of  a  cupola  either  above  or  below  a  dome.  The 
same  term  is  used  to  express  the  solid  part  or  rase  of  the 
Corinthian  and  Composite  capitals. 

Drum.  In  Music,  an  Instrument  of  percussion, 
formed  by  stretching  a  piece  of  parchment  orer  each 
end  of  a  cylinder  formed  of  thin  wood,  or  oyer  the  top 
of  a  cauldron-shaped  vessel  of  brass  ;  the  latter  is  hence 
called  a  kettle  drum.  The  large  drums  which  are  beaten 
at  each  end  are  called  double  drums,  and  are  used  chiefly 
in  military  bands.  Kettle  drums  are  always  used  In 
pairs  ;  one  of  which  Is  tuned  to  the  key  note,  the  other 
to  the  fifth  of  the  key.  It  is  principally  used  for  military 
'illy  for  exciting  the  soldiers  under  the 
or  in  battle.  The  drum  Is  supposed  to 
invention,  and  to  have  been  brought  into 
by  the  Arabians,  or  perhaps  the  Moor 
kettledrum,  the  bass  drum, and  tambourine,  are 
in  the  East. 
DRUM  OF  THE  EAR.  See  Earn. 
DKUPK.  In  Botany,  a  one-celled,  one  or 
superior,  lndehiscent  fruit ;  the  outer  coat  is  soft  an 
fleshy,  and  separable  from  the  inner  or  cndocarpiiim 
( stone),  which  is  hard  and  bony :  the  whole  proceeding 
from  an  ovarium,  which  is  perfectly  simple.  The  peach, 
plum,  apricot,  cherry,  are  example*  of  this. 

DRY.  (Sax.  bp'S  )  In  Painting,  a  term  applied  to 
a  painting  wherein  the  outline  is  too  strongly  marked, 
and  the  colours  of  the  objects  do  not  unite  with  those  by 
which  they  are  surrounded.  In  sculpture  it  is  used  in 
speaking  of  a  work  wherein  there  is  a  want  of  luxurious- 
ne««  and  tenderness  in  the  forms. 

DRY'ADS.  (Gr.  ifw,  an  oak.)  In  the  Heathen  My- 
thology, a  kind  of  imaginary  female  deities  whom  the 
ancients  believed  to  inhabit  the  woods  and  groves. 

DRY  DISTILLATION.  This  term  is  applied  to 
the  distillation  of  substances  per  sr.  or  without  the  ad- 
dition of  water :  thus  if  we  put  wood  into  a  retort  or 
other  distillatory  apparatus,  and  subject  it  to  heat,  it  yields 
tar,  vinegar,  water,  and  various  gaseous  and  other  mat- 
ters, which  are  called  the  products  of  its  dry  or  destruc- 
tive distillation. 

DRY'ING  OIL.  This  term  is  generally  applied  to 
linseed  and  other  oils  which  have  been  heated  with  oxide 
of  lead  ;  they  are  the  bases  of  many  paiuts  and  varnishes. 

DRY  RO  r.  A  disease  which  attacks  wood,  rendering 
it  brittle,  and  destroying  the  cohesion  of  its  parts,  is 
knowu  by  this  name.  It  occurs  among  the  timbers  of 
ships,  where  it  sometimes  commits  the  most  serious 
damage,  and  in  damp  ill-ventilated  houses.  It  is  usually 
ascribed  to  the  attacks  of  fungi,  especially  to  such  as  Po- 
lyporus  dettrue'or  and  Mcruliu*  lachrymam,  whose  fila- 
mentous spawn  or  thallus  appears  upon  the  surface, 
overspreading  it  like  a  tough  thick  skin  of  white  leather ; 
and  there  is  no  doubt  of  its  being  often  connected  with 
the  appearance  of  such  fungi.  But  dry  rot  is  certainly, 
in  some  cases,  to  be  identified  with  the  presence  of  fungi 
of  a  more  simple  kind  than  those  just  mentioned  ;  es- 
pecially of  such  as  belong  to  or  resemble  tho  genus  Spo- 
rotrichum. 

The  destruction  of  timber  by  such  plants  is  effected  In 
part  by  the  disintegration  of  the  tubes  of  the  weed,  in 
consequence  of  the  introduction  between  them  of  the 
fine  filamentous  spawn  of  the  fungi,  and  in  part  by  the 
dampness  which  is  thus  conveyed  to  the  interior  of  the 
wood,  where  it  soon  produces  decomposition.  It  is  not, 
however,  certain  that  dry  rot  is  always  caused  in  this 
manner  ;  on  the  contrary,  the  term  appears  to  be  fre- 
quently applied  to  cases  of  spontaneous  decomposition  of 
timber  without  the  presence  of  ft 
pvarance  of  the  latter 
mencement  of  the  disease. 

When  dry  rot  produced  by  fungi  has  once  made  its 
appearance,  there  is  no  means  of  arresting  its  progress 
without  removing  the  whole  of  the  diseased  ana  neigh- 
bouring parts  ;  and  even  then  It  will  probably  again 
break  out,  unless  means  can  be  taken  to  introduce  a  cir- 
culation of  fresh  air  among  the  parts  liable  to  the  affec- 
tion. For  if  timber  is  allowed  to  remain  in  a  damp  situ- 
ation, and  in  the  dark,  it  affords  so  favourable  a  nidus 
for  the  seeds  of  fungi,  that  they  arc  almost  certain  to 
vegetate  upon  it ;  unless  some  means  have  been  pre- 
viously taken  to  render  the  timber  permanently  un suited 
to  their  growth.  This  end  appears  to  have  been  attained 
by  Mr.  Ryan,  who  has  obtained  a  patent  for  pickling 
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■seuce  of  fungi,  or  when  the  ap 
takes  place  long  after  the  com 


for  this  purpose  a  l 
salt  of  mercury  is  a  well-known  vegetable  poison  :  If  any 
animal  icily,  upon  which  fungi  will  quickly  appear  in  the 
form  of  mouldiness,  is  mixed  with  a  minute  quantity  of 
corrosive  sublimate,  no  fungi  will  in  that  case  be  produced; 
so  that  both  theory  and  experience  are  in  favour  of  Mr. 
K van's  process.  It  is  not  improbable  that  the  progress 
of  dry  rot  might  even  be  arrested  in  the  buildings  w-here 
it  occurs.  If  the  timbers  could  be  got  at  and  well  washed 
with  the  same  solution. 

Although  dry  rot  generally  fixes  Itself  upon  timber,  it 
will  also  attack  any  form  of  vegetable  matter.  The  paper 
hangings  of  rooms,  chiefly  composed  of  cotton  and  linen 
thread,  are  occasionally  overrun  jn  houses  which  have 
been  long  shut  up  and  neglected ;  and  the  mildew  which 
destroys  the  strength  of  canvass  is  only  another  form  of 
dry  rot,  the  appearance  of  which  Is  altered  by  the  i 
circumstances  under  which  the  fungus  is 
by  the  species  of  the  fungus  itself. 

DRY'SALTKR.  A  dealer  in  salted  or  dried  meats, 
and  in  the  materials  used  in  pickling,  salting,  and  pre- 
serving various  kinds  of  food  ,  hence  dry-salters  usually 
sell  a  number  of  saline  substances  and  miscellaneous 
drugs. 

DRY'STOVE.  A  glazed  structure  for  containing  the 
plants  of  dry  arid  climates  ;  such  as  the  cactuses,  xne- 
sembryanthemums,  aloes,  and  other  succulents  of  Africa. 

DU'ALISM.  A  name  given  to  those  systems  of  phi- 
losophy which  refer  all  existence  to  two  ultimate  prin- 
ciples.  Dualism  is  a  main  feature  In  all  the  early  Creek 


regard  all  things  as  emanating  fi 
The  dualistic  hypothesis  was,  d 
gested  by  the  analogy  of  male  and 
existence.    Tho  earliest  forms  under  which  the 


as  a  preventive  of  the  dry  rot,  and  who  employs 


ap|>eared  are,  as  might  be  expected,  rude  in  the  ex 
The  Orphic  poets  made  the  ultimate  principles  of  all 
things  to  be  Water  and  Night;  by  others  iEtber  and 
Erebus,  Time  and  Necessity,  are  severally  deemed  worthy 
of  this  distinction.  (Brandt*,  Getch.  der  Phil.  i.  p.  71 . ; 
A i  ist.  Ntetapk.  xix.  3  )  The  ancient  Greek  and  Roman 
mythology  was  evidently  constructed  on  this  principle. 
(See  Varro,  De  Re  Ru$Uea,\.  2.)  In  its  more  philosophic 
form,  the  dualistic  theory  was  maintained  among  the 
ancients  by  Pythagoras  and  many  of  the  Ionian  school ; 
among  the  moderns,  chiefly  by  Descartes.  {See  arts. 
Ionic  Philosophy,  Cartesian  Philosophy.)  It  may 
be  expressed  generally  as  the  assumption  of  the  coeter- 
nity  and  simultaneous  development  of  the  formative 
with  the  formed,  of  the  natuta  naturatu  with  the  na~ 
turn  natural  a.  So  the  system  of  philosophy  which  re- 
gards matter  and  spirit  as  distinct  principles  is  a  species 
of  dualism,  as  opposed  to  materialism. 

In  Theology,  the  doctrine  of  the  two  sovereign  principles 
of  good  and  evil  (see  Manichbism)  is  also  dualistic ;  and 
the  high  Calvinistic  theory  may  be  said  to  be  a  spec  ies 
of  dualism,  Vis.  that  all  mankind  are  divided,  in  the  eter- 
nal foreknowledge  of  God,  and  by  his  arbitrary  decree, 
into  two  classes, —  toe  elect  and  reprobate. 

DU'AL  NUMBER, in  Grammar,  is  the  name  given  to 
that  form  of  the  verb  and  substantive  by  which,  in 
ancient  Greek.  Sanscrit,  and  Gothic,  and  the 
Lithuanian  languages,  two  persons  or  things  are  < 
In  contradistinction  to  plural,  which  « 
finite  number  of  persons  or  things.  For"  full  discussions 
on  the  nature  and  peculiarity  of  the  dual  number,  see 
Buttmann  and  Matthat't  Greek  Grammar  ;  see  also  the 
Pennp  Cuehm.,  and  the  authorities  there  referred  to. 

DU'BBING  OUT.  A  terra  used  by  plasterers  to  sig- 
nify the  bringing  of  an  uneven  surface  to  a  plane  by  pieces 
of  tiles,  slate,  plaster,  or  the  like. 
DUCAT,  DUCATOON.  See  Money. 
DUCK.   Sec  Anas. 
DUCKBILL.  See  Ornithorhyncus* 
DUCTI'LITY.   ( Lat.  duco,  I  draw.)   A  property  of 
certain  bodies,  in  consequence  of  which  they  can  be 
drawn  out  at  length  without  suffering  any  interruption 
of  the  continuity  of  their  constituent  particles,     t  ».,- 
term  ductility  Is  frequently  confounded  with  malleability, 
or  that  property  of  bodies  through  which  different  forms 
can  !>•■  given  to  them  by  pressure  or  percussion.  In 
general  ductility  depends,  in  a  greater  or  less  degree,  on 
the  temperature.    Some  bodies,  wax  for  example,  are 
rendered  ductile  by  a  small  degree  of  heat ,  while 
requires  a  violent  heat  before  it  acquires  ductility, 
of  the  metals  — for  example,  gold,  silver,  lead,  &c._ < 
ductile  under  all  known  temperatures. 

"  The  ductility  of  some  metals  far  exceeds  that  of  any 
other  substance.    The  goldbeaters  begin  their  operations 
with  a  riband  an  inch  broad  and  150  inches  long, 
had  been  reduced,  by  passing  it  through  rollers,  to  , 
the  tfOOth  part  of  an  Inch  m  thickness.  The 
ito  squares,  which  are  disposed 
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and  pLic«*ci  towwn  the  folds  of  goldbeaters'  skin, 
[-.',  rtrrtcbed  out  by  the  operation  of  a  lighter  hammer  to 
~x breadth  of  five  Inches.  The  same  process  Is  repeated, 
wsfaicr*  more  than  once,  hy  a  succession"  of  lighter 
-  .iroen ;  to  that  376  grains  of  gold  are  thus  finally  ex* 
~<6*&  into  2000  leaves  of  3*8  Inches  square,  making  in 
u  si)  books,  containing  each  of  them  2A  leaves.  The 
2*s»J  it  consequently  reduced  to  the  thinness  of  the 
rf.OOOth  part  of  an  inch,  and  every  leaf  weighs  rather 
-<<  than  toe  fifth  part  of  a  grain.  A  particle  of  gold,  not 
nrrtdtng  the  500,000th  part  of  a  grain,  is  hence  distinctly 
rj&lr  to  the  naked  eye. 

It  ha*  been  asserted  that  wires  of  pure  gold  can  be 
'-•a  of  only  the  4000th  part  of  an  Inch  in  diameter ; 
at  Dr.WoUaston.  by  an  ingenious  procedure,  has  lately 
iinaced  much  farther.  Taking  a  short  cylinder  of 
nim,  about  the  third  part  of  an  inch  in  diameter,  be 
-illed  a  fine  hole  through  its  axis,  and  Inserted  a  wire  of 
f-Utmom  only  the  100th  part  of  an  inch  thick.  This 
mould  was  now  drawn  through  the  successive  holes 
^s  steel  plate,  till  it*  diameter  was  brought  to  near  the 
'     f-m  of  an  in.  1i  ;^  and^  consequently^  Oie  internal 

■  mpound  » ire  \%u*  then  dipped  in  warm  nitric  acid, 
»!wh  dissolved  the  silver,  and  left  untouched  it*  core,  or 

wire  of  platinum.  By  passing  the  inc rusted  platinum 
L'>p]u^h  a  greater  number  of  holes  wires  still  finer  were 
Earned,  some  of  them  only  the  30,000th  part  of  an  inch 
a  diameter.  The  tenacity  of  the  metal,  before  reaching 
tin  limit,  was  even  considerable  ;  a  platinum  wire,  of  the 
ivOtnth  part  of  an  inch  In  diameter,  supporting  the 
•etrtt  ofa  grain  and  a  third."  (Lett's  Elements  ojSat. 
rbiotopky.) 

Class,  when  well  softened  by  the  fire,  becomes  as 
iccule  at  soft  wax,  and  may  be  spun  out  Into  threads  of 
Patter  fineness  than  any  hair,  and  which  bend  and  wave 
lie  hair  in  the  wind.  The  method  of  producing  these 
"reads  is  exceedingly  easy.  Two  •* orkmen  are  employed  ; 
■>  first  holds  the  glass  over  the  flame  of  a  lamp ;  the 
"rood  applies  a  hook  to  the  metal  in  fusion,  which,  when 
back,  brings  with  it  a  thread  of  glass,  still  ad- 
to  the  mass  ;  the  hook  is  then  fitted  on  the 
-•ruajference  of  a  wheel,  which,  being  turned  round, 
inrni  out  the  thread,  and  winds  it  about  its  rim.  Some 

'  these  threads  arc  scarcely  larger  than  that  of  a  silk- 
term,  and  are  surprisingly  flexible. 

DUCTS.   Those  membranous  tulies  in  the  internal 


i-^icmj  of  plants  which  have  conical  or 
snies ;  their  sides  being  marked  with  tra 
r-flfi,  bars,  or  dots,  arranged  spirally, 


DU'KL  (Lat.  duellum,  a  conflict 
tntii ;  in  the  original  use  of  the  Rc 
bn  aatft),  signified  originally  a  trial  by  battle  resorted 
to  by  two  persons  as  a  means  of  determining  the  guilt  or 


ce  of  a  person  charged  with  a  crime,  or  of  adju- 
a  disputed  right ;  but  In  more  modern  times  it 
u  used  to  signify  a  hostile  meeting  between  two  persons. 
L~<ing  from  an  affront  given  by  one  to  the  other,  and 
the  purpose  (as  is  said)  of  affording  satisfaction  to  the 
p-rsoo  afiVonted. 

The  practice  of  the  duel,  as  a  private  mode,  recog- 
^^ed  only  by  custom,  of  deciding  private  differences, 
to  be  of  comparatively  recent  date,  and  descends 
by  no  very  direct  transmission  from  the  ancient  ap- 
to  the  judicial  combat  as  a  final  judgment  in  legal 
spates.  That  it  originated  with  the  feudal  system 
"  ibundantly  clear,  if  It  were  only  from  the  fact  that 
lr>  Russia,  where  that  system  was  never  known,  the 
"sinm.  of  the  duel  was  unheard. of,  until  introduced  by 
wwgn  officers  even  within  the  memory  of  the  present 
rntrwion.  But  It  is  certain  that  many  antiquarian 
•nreri  have  confused  together  two  very  different  in- 
tt'futions :  the  appeal  to  arms,  as  an  alternative  for  the 
tod  bv  ordeal  or  by  compurgators,  appointed  by  tra- 
4it\otury  usage  from  the  earliest  periods  of  Germanic 
history ;  and  the  voluntary  challenge  or  defiance,  resorted 
t"  to  the  purpose  of  clearing  disputes  involving  the 


**/d  to  the  dignity  of  an  established  institution  by  Philip 
■M  of  Prance,  whose  edict  regulating  the  public  com- 
between  nobles  bears  the  date  of  130*:  the  best 
<f>*neut  on  which  may  be  found  in  the  spirited  and 
^Jrat*  representation,  by  Shakspearc,  of  the  quarrel 
^»em  Mowbray  and  Boltngbroke. 

The  duello,  in  this  its  high  and  palmy  state,  when 
"TMired  by  princes  and  tolerated  by  the  church,  became 
subject  of  many  fantastic  regulations,  partly  framed 
**>  the  imaginary  code  of  chivalry,  and  partly  on  the  pre- 
7***  of  the  civil  law.  Thus,  in  a  curious  treatise  on 
tki  subject  by  Dario  Attendoll,  an  officer  of  the  Italian 
**n  (printed  In  156%),  we  find  it  laid  down  that  not  leu 
twenty  days  must  elapse  between  the  receipt  of  a 
cute)  or  challenge  and  the  answer ;  because  such  was 
^«w»e  required  to  elapse,  In  civil  suits,  between  the 
"""schari 
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four,  or  five  months  must  then  be  allowed  to  the  cham- 

{ dons  for  preparation.  The  combat  must  take  place  in 
ists,  and  under  the  eyes  of  the  sovereign  authority  of  the 
city  selected  by  the  challenger.  The  strictest  equality  of 
rank  must  be  observed  between  the  parties ;  a  rule  which 
appears  to  have  been  tolerably  well  attended  to,  and 
must  have  saved  the  shedding  of  much  unnecessary 
blood.  But,  while  every  precaution  was  taken  to  render 
such  duels  not  easily  to  be  engaged  in  on  light  grounds, 
it  was  part  of  the  same  code  that  they  should  be  carried 
through  in  serious  earnest.  In  another  curious  Italian 
book  of  problems  concerning  the  duel  (of  the  same  date), 
the  question  is  put,  "  Whether  a  prince  will  do  well  or 
ill  in  separating  two  champions,  when  both  shall  be  so 
weakened  by  loss  of  blood,  as  to  appear  unable  to  con- 
tinue the  combat  ?  "  and  resolved  in  the  negative.  And  if 
the  vanquished  had  his  life  spared  him,  be  was  bound  to 
consider  himself  the  prisoner  of  his  conqueror,  and 
devoted  to  his  service,  until  released  by  death  or  by 

Ciltive  permission ;  although  Attendoli  intimates  that, 
his  opinion,  the  limitation  of  thirty  years,  according 
to  the  maxims  of  the  civil  law,  ought  to  apply  to  this 
servitude. 

The  particular  regulations  of  these  Italian  laws  of 
honour  are  of  the  most  curious  and  pedantic  minuteness. 
Attendoli  has  favoured  us  with  several  common  pre- 
cedents of  challenges  and  answers.  The  commencement 
of  the  cartel,  "  per  injuria  di  fatti,"  for  Injury  in  deeds, 
runs  as  follows:  —  "  I,  M.,  having  been  by  thee,  N.,  enor- 
mously beaten  with  a  stick  (superchievolmento  con  tin 

bastone  percosso)  at  Rome,  on  the  ultimo,  after  an  evil 

fashion,  from  behind,  I  not  being  aware  of  thee,  and  in 
time  of  peace,  say  to  thee  that  thou  hast  done  basely  and 
wickedly,  and  Is  a  traitor  and  vile  cavalier."  To  this 
cartel  are  appended  the  signatures  of  four  witnesses,  who 
affirm  themselves  to  have  been  present  at  the  adminis- 
tering of  the  bastinado.  The  cartel  was  to  be  publicly 
placarded  in  the  streets ;  as  was  also  the  answer,  or,  ff 
the  adversary  declined  the  combat,  a  statement  of  his  re- 
fusal. In  this  latter  case,  it  was  debated  whether  it  were 
not  allowable  to  hang  up  a  likeness  of  the  person  de- 
clining to  fight;  but  this  singular  species  of  posting, 
although  we  are  told  it  was  not  uncommon,  is  reprobated 
a*  unbecoming  a  gentleman.  The  distinctions  as  to 
persons  are  not  less  amusing.  (See  e.g.  question  3d  of 
the  Book  of  Problems  in  the  treatise  of  Attend*  •: 
referred  to.) 

The  fashion  of  the  public  duel  seems  never  to 
prevailed  to  any  extent  in  England.  Although  the  an- 
cient Judicium  Dei  was  so  interwoven  with  our  laws 
that,  at  a  comparatively  late  era,  the  whole  court  of 
Common  Fleas  would  occasionally  adjourn  In  full  term  to 
Smithfield  or  Bankslde,  to  see  the  long-contested  intri- 
cacies of  a  M  writ  of  right"  brought  fairlv  to  issue  in  a 
match  at  singlestick ;  ret  the  stern  necessity  of  washing 
out  affronts  in  blood,  whether  in  open  or  private  quarrel, 
does  not  seem  to  have  been  strictly  adhered  to  until  the 
latter  part  of  the  reign  of  Queen  Elizabeth.  Then  the 
the  imaginations  of  the  young  nobles  of  the  court,  heated 
with  the  favourite  study  of  chivalry,  readily  adopted  the 
sanguinary  practice  of  foreign  realms.  At  this  period 
appeared  the  famous  Treatise  of  Humour  of  Vincentio 
Saviolo  —  a  fierce  and  punctilious  Italian,  a  fencing 
master  by  profession,  bred  in  the  wars  of  Italy,  anu 
deeply  versed  In  the  science  of  the  public  duello,  then 
a  favourite  theme  of  reminiscence,  although  no  longer 
known  in  practice,  as  will  be  presently  shown.  This 
little  work,  published  in  IS&4, — now  little  known  to 
us,  save  by  the  famous  quarrel  In  Shakespeare's  As 
You  Like  It.  concerning  the  cut  of  the  courtier's  beard, 
which  seems  intended  as  a  parody  on  some  parts  of  it,  — 
appears  to  have  been  adopted  by  the  gallants  of  the  time 
as  a  standing  book  of  reference  in  all  cases  of  supposed 
insult.   Saviolo  resolves  all  quarrels  into  the  lie,  —  that 


is,  he  supposes  the  original  insult  to  be  followed,  either 
expressly  or  impliedly,  by  a  regular  series  of  replies  and 
retorts,  until  one  or  the  other  party  Is  reduced  to  give 
the  lie  direct ;  which,  like  the  phi 
(ttummer  junge).  In  some  German  i 
mediately  followed  by  the  appeal  to  ; 


stupid  youth  " 


That  ordinary  commotion rr  the  Mr. 

The  father  of  m«M  quarnris  in  this  climate, 

appears  to  have  been  raised  to  this  "  bad  eminence"  by 
r  rands  the  First,  the  great  guide  of  his  day  in  matWrs  of 
chivalry,  who  first  gave  it  as  his  opinion,  that  the  lie 
could  under  no  circumstances  tie  brooked  by  a  mau  of 
honour.  Attendoli  holds  that  the  virtue  of  the  insult 
lies  mainly  in  the  word  lie;  and  that  any  circumlocution, 
however  plain,  greatly  deprives  It  of  its  effect.  This, 
however,  Saviolo  stoutly  denies ;  and  maintains  that  an 
Imputation  on  the  veracity  of  a  party,  in  whatever  words 
It  may  be  couched,  is  equally  deserving  of  resentment • 
The  lie,  being  a  matter  of  so  great  importance,  became 
the  subject  of  much  nice  distinction ;  insomuch  that  a 
note  to  Dr.  Moore's  Essay  on  Duelling  Informs  na,  that 
they  enumerated  thirty-two  different  ways  of  giving  the 
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DUEL. 

He  In  the  latter  part  of  the  sixteenth  century.  Saviolo, 
rer,  eontenti  himself  with  the  division  into  the  lie 
and  lie  circumstantial  ;  each  of  which  he  sub- 
i  into  general  and  special ;  besides  a  fifth  sort, 
he  calls  "  fictitious''  or  "  sham"  lies.  These,  he 
•ays,  seem  to  have  oriKinaU-d  from  the  custom  that  he 
who  receives  the  lie  direct,  or  hist  retort,  being  of  ne- 
cessity the  challenger,  has  the  choice  of  weapons ;  to  gain 
which  advantage  it  was  not  unusual  for  one  who  sought 


a  quarrel  to  address  his  enemy  with,  "  If  you  say  I  am  a 
scoundrel,  you  are  a  liar;"  by  which  means  they  sup- 
posed that  the  latter  was  put  to  the  necessity  of  making 
a  direct  reply.  In  opposition  to  this  notion,  Vincentio 
•hows  divers  honourable  devices  by  which  an  ingenious 
duellist,  when  assailed  in  this  manner,  may  retort  on  hi* 
adversary,  so  as  to  throw  the  burden  of  the  last  word 
on  him.  Paris  de  Puteo,  a  Neapolitan  lawyer,  is  said  to 
have  practised  chiefly  in  this  branch  of  business,  and  to 
have  answered  cases  on  the  point  of  honour  put  to  him 
from  all  parts  of  Europe. 

Yet,  however  extravagant  the  foolery  of  these  early 
writers  may  seem  on  a  matter  of  such  serious  nature.  It 
must  be  confessed  that,  retaining  as  they  did  much  of 
the  old  opinion,  refined  into  a  sentiment,  respecting  the 
immediate  interposition  of  God  in  the  judicial  combat, 
the  true  point  of  honour  was  far  safer  in  their  hands 
than  in  the  leas  scrupulous  ones  of  the  professed  duellists 
of  modem  times.  Saviolo  does  not  hesitate  earnestly  to 
inculcate  on  his  pupil  the  duty  of  maintaining  no  cause 
except  that  which  be  seriously  believes  to  be  just  and 
true,  and  of  submitting  to  any  humiliation  rather  than 
fight  in  defence  of  a  falsehood.  A  fine,  although  some- 
what extravagant  Illustration  of  this  chivalric  principle, 
may  be  found  in  the  old  play  of  A  Fair  Quarrel,  by 
Middletnn  and  Rowley.  Captain  Ager,  the  hero  of  the 
piece,  Is  saluted  by  his  colonel  on  the  occasion  of  some 
dispute  with  the  appellation  of  "  son  of  a  whore."  A 
challenge  follows,  and  time  and  place  are  fixed  ;  but  the 
captain  cannot  satisfy  his  conscientious  honour  without 
repairing  to  his  mother,  and  acquainting  her,  although 
Indirectly,  with  the  provocation  he  has  received.  She, 
suspecting  his  meaning,  and  fearing  for  his  life.  In  a 


of  weakness  falsely  intimates  the  imputation  to 
be  a  true  one.  The  captain  s  mind  is  instantly  made  up— 
he  will  not  fight  In  a  bad  quarrel ;  but,  for  his  mother's 
take,  he  will  not  divulge  the  reason.  Ills  two  seconds 
arrive,  and  he  hears,  with  seeming  equanimity,  their  ex- 
postulations, and  at  but  their  insults,  declaring  that 
although  he  Is  ready  to  follow  them  to  the  field,  he  will 
not  fight  a  stroke.  But,  being  branded  nn  that  account 
by  his  adversary  with  the  epithet  "  coward,"  be  thank- 
fully seises  on  tnc  opportunity  afforded  him  by  this  fresh 
insult ;  draws  In  "  a  fair  quarrel,"  and  overthrows  his 
opponent. 

In  1647,  Henry  II.  of  France  Issued  an  edict  abso- 
lutely prohibiting  the  judicial  or  public  combat.  This 
decree  was  produced  by  the  death  of  his  favourite,  I  .a 
Chataigneraye.  in  consequence  of  wounds  received  in  the 
lists  In  the  presence  of  Henry  himself.  By  a  curious 
coincidence,  the  abolisher  of  one  of  the  grand  institutions 
of  the  feudal  ages  was  destined,  In  his  own  person,  to  be 
the  cause  of  the  disuse  of  another :  he  was  slain  In  a 
tournament,  and  that  knightly  exercise  was  no  longer 
practised  at  courts  after  that  melancholy  event.  The 
public  duel  survived  some  time  longer  in  Italy,  as  may 
be  seen  by  the  dates  of  the  treatises  quoted  above.  Its 
abolition  In  France  was  by  no  means  followed  by  the 
good  effects  which  the  statesmen  of  those  days  probably 
anticipated  from  it.  Debarred  from  pubbc  conflict,  the 
*  France  were  at  the  same  time  freed  from  its 
private  duels,  conducted  with  a 
nary  spirit  hitherto  unheard  of,  be- 
the  most  astonishing  degree.  The 
lecuted  with  a  degree  of  bitterness 
In  the  history  of  any  nation,  added 
>ute  to  those  of  an  hereditary  and 
ven  the  ordinary  laws  of  honour, 


public  causes 
personal  nature. 


which  seem  inseparable  from  the  practice,  were  neglected 
We  find  in  Brantome,  that  there  were  duellists  who 
prided  themselves  on  the  advantages  which  they  had 
taken  of  their  antagonists,  and  were  not  esteemed  the  less 
In  society  for  having  done  so.  Not  only  had  individuals 
and  families  their  quarrels  ;  we  are  told  that  there  were 
regiments  hi  the  same  service,  of  which  the  officers  were 
bound  to  fight  one  another  whenever  they  met.  The 
duellfst  seem*  to  have  usurped,  with  the  fair  sex,  the  at- 
tentions usually  paid  to  the  soldier.  We  have  the  tes- 
timony of  Lord  Herbert  of  Cherbury,  himself  a  vain  and 
cold-blooded  quarreller,  for  the  honour  in  which  the 
ladies  of  France  held  the  brave  Balagny  — an  ordinary 
man,  in  a  threadbare  doublet  and  grey  breeches,  with 
neither  figure,  wit,  nor  fortune  to  recommend  him  ;  but 
whose  testimonials  consisted  In  the  fact  of  his  having 
killed  eight  or  nine  of  his  friends  in  single  combat. 

it  was  about  the  reign  of  Henry  III.  also,  that  the 
sanguinary  custom  of  the  seconds  taking  part  in  the  quarrel 
of  their  principals  seems  first  to  have  become  established, 


DUKE. 

a  custom  w  hich  only  gradually  wore  out  in  the  b 
of  the  last  century.  \\  hen  such  bloody  practices 
in  all  parts  of  France,  we  arc  scarcely  tempted  to  doubt 
the  extraordinary  assertions  we  find  in  the  writers  of 
those  days,  — that  one  hundred  and  twenty  gentlemen 
were  killed  in  duels,  in  a  single  French  province,  in  six 
months ;  that  in  the  reign  of  Henry  1 
fell  In  two  years  ;  that  this 


strange  species  of 
than  thirty  years  of  civil  war. 


France  more  gentle  blood  than  tnirty  years 
Henry  IV.  issued  edicts  against  duelling;  Louis  XIII. 
proceeded  against  it  at  one  time  with  such  severity,  that 
we  are  told  that  wounded  duellists  were  dragged  at  once 
from  the  field  to  the  gibbet;  but  this  unwarrantable 
violence,  as  usual  In  such  cases,  had  no  effect.    The  evil 
at  length  produced  a  remedy  by  Its  own  excess.    In  the 
minority  of  Louis  XIV.  the  Duke  de  Nemours,  a  prince 
of  the  blood,  fell,  with  two  of  his  four  seconds.  In  a  quarrel 
with  another  grandee  of  the  court.   After  this  deplor- 
able event,  many  noblemen  and  gentlemen  of  undoubted 
courage  entered  into  a  voluntary  compact  to  abstain  from 
duelling.    Louis  XIV.,  when  of  age,  approved  of  their 
resolution,  and  seconded  it  by  several  edicts.   To  the 
honour  of  this  prince,  it  should  be  remembered  that 
during  the  whole  of  his  life  he  laboured  firmly  and  tem- 
perately to  correct  this  abuse,  and  with  no  ordinary 
success.    This  he  effected,  not  merely  by  the  force  of 
laws,  but  by  exhibiting  in  his  own  demeanour,  and  en- 
couraging in  his  courtiers,  that  mixture  of  dignity  with 
gentleness  which  most  readily  turns  au.iy  wrath  ;i:ul 
repels  Insolent  familiarity.   One  of  his  expedients,  how- 
ever, it  must  be  admitted,  seems  to  our  modem  ideas  not 
very  likely  to  attain  the  object  proposed.   This  was  the 
establishment  of  a  court  of  chivalry,  —  the  members  of 
which  were  the  marshals  of  France,  —  which  was  to 
decide  on  all  questions  in  which  a  gentleman  might  con- 
ceive his  honour  to  be  involved.   It  is  said  that  this 
singular  sort  of  arbitration  was  at  first  very  efficacious  ; 
although  In  Mercier'i  time  (the  reign  of  Louis  XVI.)  he 
telU  us  (as  we  might  naturally  suppose)  that  a  person 
who  should  have  resorted  to  the  court  to  redress  an 
insult  would  only  have  Incurred  ridicule,  In  addition  to 
the  disgrace  of  not  personally  resenting  ft.   Various  laws 
relating  to  the  duel  have  been  since  made  in  France,  but 
have  fallen  into  disuse  for  the  most  part.  Whether  slaying 
in  a  duel  be  murder,  is  a  point  on  which  there  has  been  a 
continual  conflict  between  the  courts  of  cassation  and  the 
royal  courts  since  1817,  when  it  was  raised  in  the  case  of 
De  Poligny  and  Rosay.   But  the  legal  question  Is  of  com- 
paratively small  importance,  from  the  licence  assumed  by 
juries  In  that  country.   A  civil  action  lies  on  behalf  of  the 
friends  of  the  slain  man. 

In  England,  the  first  attempt  made  to  introduce  legis- 
lative enactments  in  aid  of  the  common  law  for  repressing 
of  duels  is  said  to  have  taken  place  In  1713 ;  when,  after 
the  celebrated  duel  of  Duke  Hamilton  and  Lord  Mohun, 
a  bill  for  that  purpose  was  brought  Into  the  Commons! 
but  lost  on  the  third  reading.  A  provocation  or  chal- 
lenge to  fight  is  a  high  misdemeanor.  In  Scotland  as 
late  (we  believe)  as  the  middle  of  the  IGth  century,  li- 
cences for  duelling  were  granted  by  the  crown,  and  formed 
a  source  of  revenue :  death  In  a  duel  without  licence 
murder.  (See Pitau'm's  Criminal  Trials.)  The  new  c_ 
of  Bavaria  and  Prussia  contain  a  number  of  provisions* 
with  perhaps  too  much  minuteness  of  " 
duels,  challenges,  Ac.  The  common  . 
prisonmcnt  for  a  shorter  or  longer  term. 

See  as  to  duels.  In  addition  to  former  works  on  the 
subject,  Fuugeruux  de  Campigneullet.  Huloire  d 
3  vols.  8vo.  1831;  In  which  most  authorities 
lected,  although  It  is  a  compilation  including  many  anec- 
dotes, Ac.  of  no  authenticity.  For  modem  h  gLlatiun 
on  the  subject,  the  article  "  Duel,"  in  Ertch  and  0  ruber' » 
Encyeh.pa-dia.  may  be  consulted  with  advantage. 

DVF.'NNA.  (Span.ducfla.)  The  chief  lad)  In  wait- 
ing on  the  queen  of  Spain.  In  a  more  general  sense,  it  is 
applied  to  a  person  holding  a  middle  station  between  a 
governess  and  companion,  and  appointed  to  take  thaw 
of  the  junior  female  members  of  Spanish  and  Portuvu. -so 
families. 

DUE'T.  (Lat.  duo.  Iieo.)  A. 
for  two  performers,  either  vocal  or  instrumental. 

Dl'GO'NG,  or  DUYONG.  The  name  of  a  herbi- 
vorous cetaceous  animal,  characterized  by  two  large  per- 
manent Incisive  tusks  In  the  upper  jaw.  and  four  rojdar 
teeth  above  and  below,  the  grinding  surface  of  whichrx- 
hibits  a  rim  of  ccmontum  surrounding  a  slight  excavated 
centre  of  Ivory.  The  upper  Up  is  beset  with  numerous 
strong  bristles,  and  similar  ones  are  found  more  sparingly 
scattered  over  the  body.  The  anterior  extremities  are 
fin-like,  and  without  nails.  The  caudal  fin  is  broad  and 
of  a  crescentlc  figure.  One  species  (IJalicore  Ind.cv* 
Cuv.)  inhabits  the  seas  of  the  Indian  Archipelago.  A 
second  dugong  has  been  recently  discovered  in  the  K<-J 
Sea  (Haltcore  tabernaculi,  Ruppel),  but  w  hich  is  at  most 
only  a  variety  of  the  preceding.  The  " 
seems  to  have  been  founded  on  the  d 

DUKE.  (From  the  Latin  dux 


le  dugong. 
,  leader  or 
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DULCAMARA. 


IV  ttk  of  Duke  U  Mid  to  have  originated  In  the  usages 
t*  tee  Lover  Empire,  where  it  ni  gireo  to  tbe  military 
of  provinces.  From  thence  it  wu  borrowed  by 
Frisks,  who  adopted,  hi  many  respect*,  the  titles  and 
wof  the  empire.  Charlemagne  is  said  to  have 
k  to  become  obsolete,  but  the  emperor  Louis 
a  duke  of  Thuringia  in  A47.  In  course  of  time,  ac- 
ta tbe  usual  progress  of  feudal  dignities,  the  title 
hereditary.  In  Germany  the  dukes  became  the 
of  tbe  empire ;  this  title  being  proper  to  all 
Bctors,  and  to  most  of  the  greater  feudatories, 
h  otasr  countries  their  dignity  became  merely  titular, 
h  hah;  and  Prance  dukes  form  the  second  rank  in  the 
Mtfky,  being  inferior  to  princes :  In  England  they  form 
tern.  The  title  was  not  known  in'the  latter  country 
affltht  reign  of  Edward  III. ;  and  the  word  dux  is  used 
•J  vriMas  before  that  period  as  synonymous  with  count 
y*i  la  tbe  eleventh  year  of  the  latter  monarch  the 
Aptotf  Duke  of  Cornwall  was  bestowed  on  his  eldest 
«*,  Inward  the  Black  Prince.  In  the  year  1351,  his 
&*d  tea,  John  of  Gaunt.  Earl  of  Lancaster,  was  created 
of  I  ancestor  for  life,  furnishing  the  next  instance 
cfomdbraity.  in  neither  of  these  instances,  nor  in  any 
"•bnpent  one,  according  to  Sir  H.  Nicolas  (Introduction 
•  i*  Purge,  vol.  I.  p.  lxxvii.),  was  the  dignity  thus 
caatsi  a  dukedom  by  tenure :  it  has  always  remained  a 
f*rweal  title  only,  and  descendible  according  to  the  limit- 
of  the  charter. 

Dl'LCAMA'EA.   (Lat.  dulcis.  octet,  and  amarui. 
tor.)  The  common  woody  nightshade,  the  stalk  of 
hand  in  medlrtne  to  furnish  a  decoction  which  it 
narcotic  and  diuretic,  and  has  a  very  peculiar 
"»w«wai  flavour.    It  has  been  recommended  in  ch ro- 
ar rhfin— riim.  and  as  an  alterative  In  some  cutaneous 
c*">  bat  is  not  much  depended  upon. 
DlrLClMER.    (Etym.  uncertain.)    A  musical  in- 
*~rmul,  of  what  description  is  unknown,  but  probably 
* newbid  spedes,  in  use  among,  the  Jew*. 
pPTfByEsS.   {Aphonia  of  medical  writers  ;  from  m. 
J^mrs,  and        voice. )  ThU  term  is  generally  applied 
who  are  either  born  deaf,  or  become  so  In  early 
J  the  consequence  of  which  is  that  the  organs  of 
bare  never  been  called  into  due  action,  their  func- 
at  first  Imitative  In  respect  to  sounds,  and  the 
PUeclee  of  the  tongue,  glottis,  Ace.  concerned 
/9**h  remain  inactive;  for  persons  who  even  in  very 
»*  beeoaae  deaf  are  not  rendered  dumb,  the  organs 
baring  been  once  called  into  activity,  and  having 
Mr  peculiar  powers  and  consentaneous  actions. 
■  may  also  arise  from  injury  to  the  Ungual 
or  from  great  general  or  local  debility  ;  in  which 
^  ""tats,  stimulants,  tonics,  and  other  remedies  may 
naattarf  to  for  tbe  restoration  of  speech.    It  is  re 


that  tbe  loss  of  the  tongue,  and  oven  of  part  of 
•*        does  not  necessarily  occasion  dumbness:  this 
■bsapsoed  from  disease,  and  among  barbarous  nations 
•  was  occasionally  extirpated  ;  yet  cases  arc  <>n 
I  that  even  under  such  circumstances  speech 
or  leas  perfectly  retained  ;  and  there  is  an 
-  to  the  Metnoircs  at  f 'Academic  dct  Sciences  for 
.  n.*.*  |hi  *ho  was  bom  without  a  tongue,  and  yet 
the  faculty  of  speech.    The  case  of  Margaret 
jjJM^rajsflid  In  the  Philosophical  Transactions  ( 1742) 
JjW^rersons,  may  also  be  consulted  in  reference  to  this 

In  Botany,  a  low  and  much-branched 

laSPlSi  (Ang-  8ax.  low  kills.)  Hilli  of  moveable 
^  *"jm  are  met  with  along  the  sea  coast  In  various 
n!t  J***1  Britain.  Ireland,  and  the  Continent.  The 
*  of  their  formation  and  progress  is  exceedingly 
ZjT-  to  various  districts  the  sea  deposit!  on  the 
« jntntitr  of  fine  sand,  which  is  carried  forward 
y*00  tlu  It  meets  with  some  obstruction  In  the 
«ZT a  *P  (tones,  roots  of  trees,  or  other  obstacles, 
"^T*  padoally  accumulates  into  mounds  or  hillocks, 
00  y  w?m*  appearance,  site,  and  distribution  depend 
^■■•yj'the  obstacles  to  which  they  owe  their  cxist- 
>Zr^  when  these  mounds  have  attained  a  certain  elev  a- 
^'■•T  are  urged  forward  upon  the  land  ;  for.  as  Cuvler 
h  t^-IV.,_  mtraL  'ant  qui  eleve  le  sable  du  rivagc  ser 
wjSViJS  •ommet  de  la  dune  a  son  rovers 

oJ^T*'  Tbe  direction  which  they  take  depends  chiefly 
sa2j  kJ*  wln(* !  *nd  their  Inroads  upon  the  Land  are 
JJTrVJjr  the  most  destructive  effects.  Ono  of  the 
(^zPSL0'  Prance,  the  Landes,  has  been  nearly 
*re7!25_l7 *****  progressive  advance.  The  quan- 
aieZ>yyP"  »*nd  which  the  sea  annually  deposits 
•1BT~5Wl>  h«  been  estimated  at  upwards  of  3,000,000 
1^/^  *nd  its  annual  progress  Inland  at  about  72 
fa^Ji*** department  the  dunes  advance  in  a  north - 
;  and  It  has  been  calculated,  with  ap 


-  DUPLICATE  RATIO. 

such  U  the  rapidity  with  which  they  then  advance,  that 
entire  villages,  fields,  and  gardens  are  almost  instan- 
taneously engulphed,  and  the  aspect  of  whole  dlstricte 
changed  within  four  and  twenty  hours.  The  progress  of 
the  dunes,  however,  as  already  remarked,  is  in  general 
alow  and  steady.  Thus  the  town  of  Mlmlsan,  after 
struggling  for  more  than  the  fourth  part  of  a  century 
against  their  encroachments,  Is  now  almost  buried  be- 
neath them  ;  and  such  have  been  their  destructive  effects 
upon  a  village  of  Britanny,  that  nothing  is  visible  of  it 
except  a  small  part  of  the  church  steeple.  Ai  will  be 
easily  imagined,  the  means  of  arresting  the  progress  of 
the  dunes  forms  a  most  interesting  and  Important  In- 
quiry. For  this  purpose  various  measures  have  been 
recommended  .  but  by  far  the  most  efficient  means  hi- 
therto adopted  consists  in  planting  close  together,  so 
as  to  form,  as  it  were,  a  line  of  defence  against  the  sand, 
such  trees  and  shrubs  as  are  known  to  thrive  in  a  barren 
soil.  This  process,  wherever  it  has  been  tried,  has  been 
found  not  only  to  fix  the  dunes,  but  at  the  same  time  to 
form  a  simple  and  secure  barrier  against  all  further  en- 
croachment of  the  sand. 

DU'NKEES.  A  Christian  sect,  which  formed  Itself 
Into  a  society  under  peculiar  rules  in  Pennsylvania  In  the 
year  1724.  The  origin  of  their  name  Is  unknown.  They 
practise  abstinence  and  mortification,  under  the  idea  that 
such  austerities  are  meritorious  In  the  sight  of  God.  and 
effective,  first  In  procuring  their  own  salvation,  and  further 
in  contributing  to  that  of  others.  They  form  a  society 
strictly  connected  within  itself,  and  hold  love  feasts  la 
which  all  assemble  together  ;  but  their  devotions  and 
ordinary  business  are  carried  on  in  private,  nor  do  they 
recognise  a  community  of  goods.  They  also  deny  the 
eternity  of  future  punishments  ;  conceiving  that  there  are 
periods  of  purgation,  determined  by  the  sabbath,  lahtwi- 
tical  year,  and  year  of  jubilee,  which  are  typical  of  them. 

DL'NNAGh.  Any  light  or  loose  material,  as  wool, 
Ac,  used  as  a  lied  in  the  stowage  of  heavy  articles. 

DUODECIMAL.  (L*t.duode<im,rirWFr.)  Proceed- 
ing by  twelves.  The  term  is  given  to  a  rule  or  operation  of 
arithmetic,  by  which  the  contents  of  any  surface  or  solid 
are  found  by  multiplying  together  its  linear  dimensions, 
expressed  In  feet.  Inches,  and  lines,  and  is  consequently' 
much  u»<-d  by  artificers  in  finding  the  contents  of  their 
work.  The  rule  is  also  called  cross  multiplication,  from 
the  manner  in  w  hlch  the  operation  is  usually  performed,  and 
which  is  as  follows  :  Suppose  it  were  required  to  find  the 
siipcrficlal  content  of  a  plank  12  feet  9J  inches  long,  and 
3  feet  7  inches  brood.  Set  down  the  two  dimensions  under 
each  other,  placing  feet  under  feet.  Inches  under  inches, 
Ac.  and  for  the  half  inch  put  down  Ita  equivalent  G  lines, 
as  in  the  following  example:  — 
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Now.  since  the  feet  are  conceived  to  be  units  of  measure, 
the  Inches  are  so  many  12ths  of  unity,  and  the  line*  so 
many  llrths  of  a  12th,  ox  144th  parts  of  unity.  The  units 
consequently  form  the  first  column,  the  12ths  the  second, 
and  the  I44tns  the  third.  Multiplying  therefore  the  first 
line  by  3  feet  or  3  units,  we  get  3*  feet,  4-l2ths  of  a  foot, 
and  6-l44ths  of  a  foot.  Next,  multiplying  the  upjH-r  line 
by  7-l2ths,  we  get  first  the 6  lines  or  6-l44ths,  multiplied 
by  7-12ths.  equal  to42-l72*ths,  which  is  equal  to 34-1 44ths. 
Then  thc9-l2thi  multiplied  hvthe7-l2ths  glveG3-l44ths, 
which  added  to  the  34  make  Gf>i-144tb».  or  ft-12thsand 
61-I44ths;  therefore  61  is  placed  in  the  third  column,  and 
the  5-  12ths  carried  on.  Lastly,  the  1 2  units  multiplied  by  the 
7-12ths  give  &4-)2ths,  which  added  to  the  &-l2ths  make 
89-1 2ths.  and  this  Is  equal  to  7  units  or  feet  and  5-12ths  ; 
consequently  7  Is  placed  in  the  first  column  and  ft  in  the 
second.  Adding  the  two  products  together,  we  get  4ft 
feet,  10-12ths  of  a  foot,  and  |-144ths  of  a  foot.  But  in 
square  or  superficial  measure  the  144th  part  of  a  foot  Is 
an  inch  -.  and  10-I2tlu  s  120-I44ths  ;  consequently  the  re- 
sult of  the  operation  is  4ft  sq.feet  and  120j  sq.  inches. 

The  operation  is  Itself  much  simpler  than  the  descrip- 
tion or  explanation,  which  is  found  embarrassing  to  be- 
ginners ;  it  would  therefore,  perhaps,  be  better  to  reject 
the  rule  altogether  from  elementary  books  of  arithmetic  ; 
and,  regarding  the  Inches  and  lines  as  pirts  of  a  foot,  to 
perform  the  operation  by  the  ordinary  rule  of  practice. 

DUODE'CIMO.  (Lat.)  A  book  is  said  to  be  in  dtto- 
decimo  (abbreviated  12mo.),  when  every  sheet  being  six 
times  folded  makes  twelve  leaves  or  twenty-four  pages, 

DUODE'NUM.  (Vrom  tlaodcmxt,  consisting  of  tu-elme.) 
The  commencement  of  the  intestinal  canal,  forming  a 
division,  which  in  some  animals  is  about  as  long  as  tho 
breadth  of  twelve  Angers.  This  term,  Introduced  by  the 
older  anatomists,  is  still  applied  to  that  portion  of  the  In- 
testines, though  the  measure  is  generally  inapplicable. 

DU'PLICATK  RATIO,  Is  the  ratio  of  the  squares  of 
two  quantities,  or  tbe  square  of  their  ratio.  Thus  the  ratio 
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DUPLICATION  OF  THE  CUBE. 

of  a'  to  6*  Is  the  duplicate  of  the  ratio  of  a  to  ft.  If  there  be 
three  quantities  In  continued  proportion,  the  first  is  to  the 
third  in  the  duplicate  ratio  of  the  first  to  the  second  :  — 
thus  if  a,  ft,  c  be  continual  proportionals,  that  Is,  if  a  : 
6  :  :  ft  :  c,  then  a  is  to  c  in  the  duplicate  ratio  of  a  to  ft. 
DUPLICATION  OF  THE  CUBE.  A  celebi 
of  the  ancient  geometry.  While  a  plague 
_  Athens,  a  deputation  was  sent  to  consult 
>of  Apollo  at  Delos,  who  returned  for  answ 
the  plague  would  cease  when  thev  had  doubled  the  al- 
tar of  the  god.  The  altar  was  cubical,  consequently  the 
problem  was  to  find  the  side  of  another  cube  of  twice  the 
■olid  contents.  As  this  problem  rVquircs  the  solution  of 
a  cubic  equation,  it  cannot  be  solved  by  plane  geometry  ; 
but  Hippocrates  of  Chios  reduced  it  to  another  .  namely, 
the  insertion  of  two  mean  proportionals  between  two 
given  straight  lines,  a  problem  which  several  of  the  ancient 
geometers,  particularly  Archimedes,  Eutoclus,  Pappu*, 
and  Nicodemes,  discovered  methods  of  constructing  by 
means  of  the  higher  curves.  Among  the  modern  geo- 
meters who  have  not  disdained  the  same  inquiry,  are  the 
Illustrious  name*  of  Newton  and  lluygens.  bee  Mon- 
tuela,  llistoire  des  Matktinattqucs . 

DU'PPER,  or  Dl  lilil.lt.  A  globular  short-necked 
vessel  made  of  buffalo's  hide,  in  which  castor  oil  is  im- 
ported from  India.  Each  dupper  holds  about  80  lbs.  of  oil. 

DU'RA  MATER.  A  thick  membrane  enveloping  the 
brain  and  adhering  to  the  inner  surface  of  the  cranium. 
See  Brain. 

DURA'MEN.  (Lat.)  The  fullyformed  central  layers 
of  the  wood  of  Exogenous  trees  :  what  Is  called  in  common 
language  the  heart  wood.  It  is  only  the  sapwood  soil- 
by  the  introduction  of  various  secretions  into  the 
or  of  the  cells  or  tubes  of  which  such  wood  is  com- 
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DU'RESS  (Lat.  durltas,  hardship).  In  Law.  is  such 
int,  either  actual  or  by  threaU  occasioning  a  rea- 
fear,  as  will  invalidate  legal  acts  done  by  a  party 
it.  Duress  of  imprisonment  must  be  by  illegal 
uiinas,  by  threaU.is  Interpreted 
threats  as  occasion  fear  of  life  or  limb. 
DUTCH  GOLD.  Copper,  brass,  and  bronse  leaf  is 
known  under  this  name  in  commerce  ;  It  is 
in  Holland  for  ornamenting  toys  and  paper. 

DUTCH  SCHOOL.  In  Painting,  this  school,  ., 
sneaking,  is  founded  on  a  "faithful  representation  of  nature, 
without  attention  to  selection  or  refinement.  The  ideas 
are  usually  low,  and  the  figures  local  and  vulgar.  Its  merit 
lies  in  colouring  and  drawing  with  extreme  fidelity  what 
was  before  the  eye  of  the  artist.  The  pothouse,  the 
workshop,  or  the  drunken  revels  ofuniiitellectu.il  boors, 
seem  to  nave  furnished  its  principal  subjects.  The  great 
appearance  of  reality  infused  into  its  productions  induced 
llagcdora  to  call  it  the  School  of  Truth.  Notwithstand- 
ing its  deficiency  In  all  that  tends  to  raise  the  mind,  it 
has  gained  an  unspeakable  lustre  from  its  great  head, 
Hcuibrandt  van  Rhyn,  to  whose  name  may  be  added  those 
of  De  Lcide,  Heerasklrk,  Polemburg,  Wouvermans  (an 
exception  to  our  general  observations;,  Gerard  Dowr 
Miens,  and  Vandcvclde,  Ate. 

DUU'MVIRI.  A  general  appellation,  among  the  an- 
cient Romans,  given  to  any  magistrates  elected  in  pairs  to 
perform  any  function  or  class,  of  functions.  The  chief 
Duumviri  were  the  Duumviri  Sacrorum,  to  whom  were 
entrusted  the  care  and  the  interpretation  of  the  Sibylline 
books.  The  Duumviri  Municipales  bad  almost  consular 
power  hi  the  municipal  cities.  The  Duumviri  Navales 
were  officers  appointed  to  man,  equip,  and  command  the 
Roman  navy. 

DWA'RFING  TREE8.  Dwarf  trees  may  be  produced 
In  three  different  ways  :  by  grafting  on  dwarf  slow -growing 
stocks,  as,  for  example,  the  pear  on  the  quince  ;  by  plant- 
ing in  pots  of  small  sUe  filled  with  poor  soil,  by  which 
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however,  c 


the  plant 
of  the  ex 
cutting  it 
This  last  is 

The  extremity  of  a  branch  two  or  three  feet  in  length,  in 
a  fruit  or  flower-bearing  state  —  for  example,  the  points  of 
the  branches  of  a  fir  tree  bearing  cones,  or  of  an  elm 
bearing  blossom  buds  —  being  fixed  ou,  a  ring  of  bark  Is 
taken  off  at  the  point  where  It  Is  desired  that  the  roots 
should  be  produced.  The  space  thus  laid  bare  is  covered 
with  a  ball  of  moist  clay,  which  Is  kept  moist  by  being 
covered  with  moss,  which  is  occasionally  watered.  In  the 
course  of  two  or  three  months  in  some  trees,  and  of  a 
year  or  two  In  others,  roots  are  protruded  into  the  ball  of 
clay.  The  branch  may  then  be  cut  off  below  the  part 
from  whence  the  roots  have  been  protruded,  and  the 
branch  being  planted  In  a  pot  of  poor  soil,  and  kept  spa- 
ringly supplied  with  water,  U  will  remain  nearly  in  its  pre- 
sent state  for  many  years  ;  producing  leaves,  and  perhaps 
flowers,  annually,  but  never  shoots  longer  than  a  few  lines. 

DWARF  WALL.  (Sax.  bpcoph.)  In  Architecture, 
a  low  wall,  not  so  high  as  the  story  of  a  building  In  which 
It  la  used. 

DV'EING.   The  object  of  this  beautiful  art  U  to  fix 
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certain  colouring  matters  uniformly 
the  fibre*  of  wool,  silk,  linen, 
stances.   There  are  a  few  dyeing  mate 
their  colour  to  different  stuffs  without 
have 

;  by  far  the  greater  i 
colouring  materials,  only  Impart  a  fugitive  tint 
such  circumstances,  and  require  that  the  stuff  to  be  dye 
should  undergo  some  previous  preparation,  in  order  to  rer 
der  the  colour  permanent ;  that  Is,  capable  of  resisting  th 
action  of  air,  light,  and  water.  The  substance  applied  wit 
this  Intention  is  called  a  base  or  mordant,  and  must  poses* 
an  affinity  for  the  fibre  of  the  stuff  on  the  one  hand,  an 
for  the  colouring  materials  on  the  other.  The  monUi 
often  effects  another  important  object ;  that  of  changin 
or  exalting  the  colour  at  the  same  time  that  it  fixes  ii 
The  principal  mordants  are  aluminous  earth  and  ox  id 
of  iron,  and  these  are  usually  applied  In  the  state  c 
acetates.  As  an  instance,  we  may  mention  the  mod 
of  dyeing  calico  red  by  means  of  madder,  a  decoction  c 
which,  if  applied  to  the  unprepared  goods,  would  onl 
give  them  a  dirty  red  tinge,  neither  agreeable  nor  per 
manent.  If  the  calico  be  previously  passed  through 
weak  solution  of  acetate  of  alumina,  and  then  dried  at 
high  temperature,  and  afterwards  washed,  a  portion  c 
the  alumina  Is  retained  in  chemical  combination  with  th 
fibre  of  the  calico ;  and  when  thus  prepared  and  submirtr. 
to  the  action  of  a  hot  decoction  of  madder,  and  aguii 
washed,  tt  comes  out  of  a  fine  red,  which  is  fixed  in  con 
sequence  of  the  attraction  of  the  alumina  for  the  pecu 
liar  principle  which  gives  colour  to  the  madder.  If  th< 
mordant  be  oxide  of  Iron  Instead  of  alumina,  the  colou 
which  Is  then  produced  is  purple  ;  and  various  shades  an* 
colours  arc  obtained  by  mixing  mordants,  by  using  mon 
or  less  of  them,  and  by  applying  the  coloured  solution! 
in  various  states  of  concentration.  Sometimes  article: 
are  dyed  by  a  similar  precipitation  of  coloured  ro«?Ulh< 
oxides  In  the  fibre  ;  thus  yellow  Is  obtained  by  paasinj 
cloth  impregnated  with  acetate  of  lead  throui' 
of  chromate  of  potash :  a 
and  yellow  chromate  of  lead  is  \ 
with  the  vegetable  or  animal 
by  passing  the  goods  previously 
through  an  acidulated  solution  or  ft 
these  arc  generally  called  chemical  colour*,  though  noi 
in  fact  more  so  than  the  others.  Scarlet  Is  exclusive!* 
produced  by  the  colouring  matter  either  of  the  cochinea: 
or  of  the  lac  insect,  which  U  fixed  by  oxide  of  tin.  or  bj 
alumina,  and  heightened  by  the  action  of  tartar. 

The  chemical  principles  of  the  art  of  calico  primttt't 
are  the  same  as  those  of  dyeing,  but  the  details  are  mon 
difficult  and  complicated ;  and  In  consequence  of  the  com- 
bination of  a  great  variety  of  colours  upon  the  saint 

?: round,  the  process  Is  sometimes  extremely  refined  an* 
ntricate ;  so  that  a  rich,  varied,  and  pleasing  pattern,  thui 
effectively  produced,  may  be  considered  as  a  trlunipl 
of  practical  skill  over  theoretical  difficulties,  which  ii 
scarcely  rivalled,  and  certainly  not  excelled.  In  any  othei 
of  the  arts.  It  Is  obvious  that  calico  printing  is  in  tlx 
abstract  a  topical  dyeing;  and  much  discrimination  an< 
taste  are  requisite  in  the  contrivance  of  the  partem .  it 

nral  design,  and  the  colours  In  which  it  is  exhibited 
ds  art  the  mordants,  and  sometimes  the  colours,  an 
applied  cither  by  blocks,  upon  which  the  pattern  i*  de 
signed  in  relief,  or  by  copper  plates,  which  arc  engraved 
or  by  cylinders  or  rollers.  If  the  aluminous  mordant  b 
printed  by  one  block  and  the  iron  mordant  by  anothei 
and  a  mixture  of  the  two  by  a  third,  and  the  piece  thu 
prepared  be  then  passed  through  a  madder  bath.  an. 
properly  cleansed  and  bleached,  the  colour  will  only  ad 
here  to  the  mordanted  places,  and  it  will  be  red  wher 
the  aluminous  earth  only  has  been  applied,  purple  will 
the  mixed  mordant,  and  black  with  t 
three  mordants  be  used  with  a 
bark,  the  resulting  colours  will  be  . 
brown  ;  and  in  this  way  a  great  variety  of  colours  ins 
bo  produced.  Sometimes  copperplate  and  block  nnnt 
ing  are  combined  ;  a  fine  running  pattern  being  prime 
by  the  plate  or  cylinder  over  the  whole  surface,  wlile 
serves  as  a  groundwork,  and  upon  which  other  iVurt 
are  printed  by  blocks.  Sometimes  the  mordant  an 
colour  are  both  applied  at  once  by  means  of  a  block,  an 
rendered  fixed  and  permanent  by  exposing  the  good*  ft 
some  tunc  to  steam .  Some  beautiful  effects  are  also  pre 
duced  by  printing  the  pattern  upon  a  mordanted  jtroun 
with  some  substance  which  will  resist  the  colour,  anal 
produce  a  white  pattern  upon  a  coloured  ground.  Ti 
same  effect  is  sometimes  brought  about  by  diseharetn 
the  colour  by  the  topical  application  of  certain  bleariiin 
materials.  ' 

DYKE,  or  DIKE.  When  a  mass  of  tuutratifled  or  if 
neous  rock,  such  as  granite,  trap,  or  lava,  appears  a*  if  i> 
jected  into  rents  and  fissures  In  the  stratified  rock,  so  as  I 
Intersect  the  strata,  it  is  called  mdyhe.  Iiyke  is  also  the  i>*fli 
given  to  a  mound  of  earth,  stones,  or  other  material*,  h 
tended  to  prevent  low  land  from  being  inundated  bj  » 
sea,  ft*. |  as  the  dykes  of  Holland. 
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DYNAMICS. 

DVNA'MICS  (Gr.  Awsus*,  force  or  fxwvr),  slg- 
literally  the  doctrine  of  force  or  power ;  but  at 
or  power  U  known  to  us  in  no  other  way  than  by 
that  is,  by  the  motion  which  it  produces  iu  the 
on  which  it  acU,  and  is  measured  by  that  motion, 
be  denned  to  be  the  science  which  treats 
It  Is,  however,  usually  restricted 
of  motion  in  which  the  moving 
the  impulses  communi- 
or those 


i  in  which  the 
or  by  their 

another,  are  not  at  liberty  to  obey 
given,  being  comprehended  in  the  science 
Thus,  the  motion  of  a  stone  falling  freely  to 
the  ground,  or  of  a  celestial  Ixxly  In  its  orbit,  belongs  to 
dynamics  ;  while  that  of  a  body  descending  a 
pLuse  would  properly  belong  to  mechanics. 

The  theory  of  varied  motions,  and  of  the  accelerating 
farces  which  produce  them,  is  founded  on  two  general 
laws :  1st,  That  all  motion  impressed  on  a  body  is  by  its 
oacnre  uniform  and  rectilinear ;  and  2nd,  That  different 
motions  impressed  either  simultaneously  or  successively 
on  the  same  body,  are  compounded  in  such  a  manner 
that  the  body  is  found  at  every  instant  in  the  same  point 
of  space  in  which  it  would  have  been  found  in  conse- 
quence of  the  combination  of  the  motions  had  they  ex- 
isted separately.  Thus,  if  a  body  be  acted  on  by  two 
forces  at  the  same  instant,  one  of  which  acting  alone 
would  cause  it  to  move  uniformly  over  A  B,  and  the 
other  acting  alone  would  cause  it  to  move  over  A  C  at 
risrht  angles  to  A  B  in  the  same  time ;  the  velocity  of 
body  in  the  one  of  these  directions  will  not  be 
»d  by  the  force  impelling  it  in  the  other.  With 
to  the  first  of  these  laws,  it  is  evident  that  a  body 
Joo,  not  subjected  to  the  action  of  any  new  force, 
will  continue  to  move  in  the  prolongation  of  the  straight 
use  in  which  it  movea  at  any  given  instant,  since  there 
is  so  reason  why  it  snould  deviate  from  iu  rectilinear 
ier  to  one  side  than  the  other  :  but  the  uni- 
of  iu  motion  cannot  be  asserted  d  priori :  It  is 
only  by  Induction  and  experience  that  we  come  to  be 
r^raiaded  that  the  velocity  with  which  any  body  is  im- 
f messed  will  not  diminish  oMUelf,  ^nor  the  bodj  finally 

The*  second  law,  which  mvohres  the  theory  of  the  com- 
fMaWsws  qf  forces,  has  been  demonstrated  by  several  ma- 
thematicians, particularly  Daniel  Bernoulli,  D'Alembert, 
Laplace  in  the  Mtconique  Celeste,  and  Poisson  in  his 
excellent  Trot  it  de  Mi  cant  que ;  but  all  these  demon- 
strations are  too  difficult  to  be  accounted  elementary. 

The  science  of  dynamics  is  due  entirely  to  the  modems, 
and  iu  foundations  were  laid  by  the  celebrated  Galileo. 
Before  him  no  one  had  considered  the  forces  which  act 
on  bodies,  excepting  in  the  case  of  equilibrium  ;  and  al- 
though the  acceleration  of  falling  bodies,  and  the  curvi- 
linear motion  of  projectiles,  had  been  attributed  to  the 
constant  action  of  terrestrial  gravity,  no  one  had  yet 
succeeded  in  determining  the  laws  of  these  common 
phenomena.  Galileo  first  mado  this  important  step  in 
advance,  and  thereby  opened  a  new  and  boundless  field 
for  the  progress  of  mechanics,  ltuygens  added  to  Ga- 
lileo's theory  of  the  acceleration  of  falling  bodies  the 
theories  of  the  motion  of  pendulums  and  of  centrifugal 
forces,  and  thus  prepared  the  way  for  the  great  discovery 
of  universal  graviution.  In  the  hands  of  Newton  me- 
une  a  new  science  ;  and  the  discovery  of  the 
calculus  at  length  enabled  geometers  to  ex- 
all  the  laws  and  circumstances  of  the  motion  of 
bodies  by  analytical  equations.  The  investigation  of 
the  forces  which  produce  the  phenomena  of  the  material 

"  action  of  the  different  parts  of 
low  form  indeed  the  principal 
studies.    The  b. 
on  Dynamics  are  to  be  found  1 
me  Analytigue,  and  Poisson's  TraiU  de  Af. 
Of  late  years  several  valuable  elementary  trea 
.  have  appeared  in  our  own  language.   See  Foict, 
Mechanics.  Motion. 

DYNAMOMETER.  (Gr.  feus***, power,  and  turf**, 
msasurc.)  An  instrument  for  measuring  power  of  any 
kind,  as  the  strength  of  men  and  animals,  the  force  of 
machinery,  the  magnifying  power  of  a  telescope,  &c.  An 
instrument  for  measuring  animal  force  was  Invented  by 
Mr.  Graham  many  years  ago,  and  afterwards  improved 
by  Devagulier*  ;  but  as  it  consisted  of  wooden  works,  it 
was  too  heavy  and  bulky  to  be  conveniently  used  for  or- 
dinary purposes.  I^eroy,  of  the  Academy  of  Sciences  of 
Paris,  proposed  a  dynamometer,  which  consisted  merely 
of  a  tube  of  metal  of  ten  or  twelve  inches  in  length, 
placed  vertically  on  a  stand,  and  containing  a  spring 
in  tta  interior,  which  indicated  by  iU  compression  the 
amount  of  the  force  applied.  This  Instrument  was  in 
tact  the  same  in  principle  as  the  common  spring  balance. 

The  most  convenient  dynamometer  is  that  of  Kegnler, 
which  is  described  in  Cat* Ier  A.  of  the  Journal  de  tEcolc 
Foltftcckniquf .    It  conslsU  of  an  elliptical  steel  spring  of 
about  12  inches  in  circumference,  and  the  force  is  applied 
371 
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either  by  pressing  the  two  vertices  of  the  Axis  minor 
against  wh  other,  or  by  drawing  in  opposite  directions 
the  two  ends  of  the  axis  major.  In  both  cases  the  sides  of 
the  spring  are  made  to  approach  each  other  ;  and  thus  they 
e  an  index  which  marks  the  degree  of  approximation 


on  a  semicircular  scale,  lly  means  of  this  machine  the 
mean  force  is  ascertained  which  a  man  can  exert  with 
the  right  hand,  or  with  the  left,  or  with  both  together, 
and  in  various  positions  of  his  body, 
results  relating  to  the  average  strength 
ages,  and  of  different  weights  and  sii 
duced  by  M.  Wuetelet  of  Brussels  from  numerous 
periments  with  this  dyuamometer.  See  Stkxnuth  or 
Animals. 

DYNA'S  I  ll>  1  (Gr.ii»««Yw,  a  mas/er.)  A  family 
of  beetles,  Including  the  giants  of  the  Coleopterous  order. 
They  axe  remarkably  powerful  Insects,  excavating  bur- 
rows in  the  earth  and  in  putrescent  timber,  upon  the 
latter  of  which  they  principally  feed. 

DY'NASTY.  (Gr.  ivnrrum,  from  hwmenu,  a  lord 
or  chieftain.)  A  race  or  family  of  sovereigns  in  succes- 
sion. 

DYSESTHESIA.  (Gr.  Isv,  an  adverb  signifying  in 
composition  badness  or  difficulty,  and  sursWrs^au,  J  feci.) 
Impaired  sense  of  touch. 

DY'SENTEK  Y.  (Gr.  3w,  and  i»«<«,  bowels.)  A 
disease  of  the  bowels,  endemic  in  many  climates  in  the 
autumnal  months,  and  frequently  arising  from  marsh 
miasma,  bad  diet,  exhaustion  and  fatigue :  iu  symptoms 
are  loss  of  appetite,  sickness,  pain  about  the  bowels,  and 
a  frequent  ineffectual  desire  to  evacuate  their  contents, 
which  when  passed  are  raucous,  fetid,  and  bloody,  with 
small  indurated  lumps.  It  Is  often  accompanied  by  in- 
termittent and  remittent  fever,  especially  in  not  and  damp 
countries.  In  this  country  dysentery  is  generally  a  mild 
disorder,  and  not  infectious ;  and  is  commonly  cured  by 
gentle  aperients,  such  as  castor  oil,  or  salts  and  manna, 
to  cleanse  the  bowels,  and  opiates  to  allay  irritation.  The 
chronic  symptoms  wldch  remain  are  treated  with  tnild 
tonics,  especially  vegetable  bitters,  such  as  infusion  of 
calumba,  angustura.  or  cascarUla.  The  contagious  dysen- 
tery of  camps,  attended  by  remittent  or  typhoid  fever,  U 
ital  disease;  Its  treatment  requires 
and  skill,  and  consists  in  judiciously 
meeting  the  various  symptoms  as  they  arise.  AperienU, 
diaphoretics,  and  nauseanU,  succeeded  by  tonics,  are  lead- 
ing remedies  ;  and  the  febrile  symptoms  must  be  treated 
according  to  their  inflammatory  or  putrid  tendency. 

DYSPE'PSIA.  (Gr.  At*,  and  srtsrvw,  /  digest  or 
concoct.)  Indigestion.  This  is  a  complaint  from  which 
few  entirely  escape,  which  assumes  an  infinite  variety  of 
shapes  and  symptoms,  and  which  arises  from  many  causes. 
In  the  higher  ranks  of  society,  and  amongst  the  luxurious 
and  opulent,  it  Is  a  common  consequence  of  over  eating, 
or  of  indulgence  in  difficultly  digestible  or  over-stimu- 
lating food,  or  of  want  of  due  exercise  and  general  bodily 
and  mental  exertion.  In  others  it  resulU  from  mental 
anxiety  and  labour  associated  with  a  sedentary  life  ;  from 
the  fatigues  of  business,  or  the  influence  of  debilitating 
passions.  In  the  lower  orders  it  is  the  constant  result  of 
Indulgence  In  spirituous  liquors,  combined  in  many  in- 
stances with  want  of  proper  food,  the  means  which  ought 
to  be  applied  to  procuring  it  being  disposed  of  in  the  gin 
shop. 

The  symptoms  of  dyspepsia  vary,  therefore,  in  the  dif- 
ferent grades  of  life.   The  epicure  loses  his  relish  for  the 


;  the  studious  man  feels  the  Intensity  of  his  mind 
blunted,  loses  his  appetite,  or  at  least  all  enjoyment  of 
meals,  sleeps  ill,  and  dreams  much,  gets  whimsical  and 
discontented  with  himself  and  his  friends,  and  becomes  a 
hypochondriac i  the  lower  classes  at  first  take  their  glass 
of  gin  or  of  rum  because  they  find  it  a  cheap  stimulant, 
little  thinking  of  the  misery  they  ore  laying  up  for  future 
years  ;  this  stimulant  soon  becomes  habitual,  and  they 
not  only  feel  miserable  and  heartbroken  without  it,  but 
the  single  glass  soon  loses  IU  efficacy,  and  the  dose  must 
be  gradually  increased  till  they  degenerate  into  regular  tip- 
plers, the  aspect  and  characters  of  whom  it  were  needless 
to  describe,  as  they  may  be  daily  and  hourly  studied  in 
those  hells  of  temptation  and  iniquity,  the  gin  shops  of 
London,  —  where  it  Is  curious  ana  instructive,  but  hu- 
miliating and  alarming,  to  witness  the  various  grades  of 
mental  and  bodily  disease  in  the  men,  women,  and  even 
children,  who  there  immolate  to  Satan. 

Complicated  as  are  the  symptoms  of  dyspepsia,  and  nu- 
merous as  ore  the  remedies  and  modes  of  treatment  pro- 

Cosed  for  Its  relief  or  cure,  they  really  resolve  themselves 
ito  a  few  simple  rules.  In  the  majority  of  cases,  absti- 
nence is  the  first  and  most  essential  step:  the  epicure 
must  absuin  from  the  luxuries  of  the  Uble,  eat  and  drink 
with  moderation,  rise  betimes,  and  use  due  exercise  j  ths) 
of  fashion  must  revert  to  regular  hours,  that  is, 
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the  night  and  the  day  must  Ik?  employed  as  intended  by 
nature,  and  not  In  inverted  order  ;  the  philosopher  and 
the  scholar  must  occasionally,  and  often  frequently  and 
assiduously,  divest  themselves  of  their  mental  labours,  and 
resort  to  amusements  and  occupations  of  a  more  trivial 
character.  Those  among  the  lower  orders  who  have  once 
acquired  the  habit  of  dram  drinking  are  incurable  ;  fnr 
•uch  is  the  depression  of  mind  and  body,  and  such  the 
gnawing  restlessness  that  want  of  the  accustomed  sti- 
mulus occasions,  that  without  it  they  become  miserable 
and  inconsolable,  and  usually  fall  a  sacrifice  to  mental  or 
bodily  disease,  or  to  both  combined :  here,  therefore,  pre- 
vention is  the  only  cure.  The  medical  treatment  of  dys- 
pepsia generally  resolves  itself  into  that  of  such  of  its  par- 
ticular symptoms  or  consequences  as  arc  most  prominent ; 
the  inactivity  of  the  bowels  is  to  be  opposed  by  proper 
aperients  properly  administered  ;  the  debilitated  stomach 
to  be  strengthened  by  mild  tonics,  antacids,  and  stimu- 
lants ;  the  mental  symptoms  often  yield  to  the  same  treat- 
ment, and  often  require  local  depletion,  or  diffusible  sti- 
mulants, such  as  ammonia  and  ether  ;  and  lastly,  change 
of  air,  of  scene,  and  of  occupation  arc  often  indispensable, 
under  which  head  sea  baffling  and  courses  of  mineral 
waters  may  be  included.  The  aliove  observations  are 
of  course  inapplicable  to  all  cases  of  dyspepsia  resulting 
from  structural  disease,  which,  though  often  an  effect,  is 
also  a  frequent  cause  of  symptoms  of  indigestion  ;  indeed, 
such  are  the  sympathies  of  the  stomach  that  it  is  apt  to  be 
affected  by  any  aberration  from  health. 

DYSPHA'GIA.  (Gr.  i*t,  and  fyu,  /  eat.)  Diffi- 
culty of  swallowing.  Paralysis,  stricture  of  the  oesopha- 
gus, enlarged  tonsils,  relaxed  uvula,  a  debilitated  state  of 
the  muscular  coat  of  the  pharynx  and  rcsophagus,  spasm 
of  the  organs  concerned  in  deglutition,  inflammation,  are 
among  some  of  the  leading  causes  which  occasion  diffi- 
culty of  swallowing ;  it  is  also  an  attendant  upon  hysteria, 
hypochondriasis,  tetanus  and  trismus,  and  hydrophobia. 
The  treatment  will  depend  upon  the  prevailing  cause,  and 
Is  noticed  under  other  articles. 
DYSPNCE'A..  (Or.  Ivt,  and  «»•*,  I  breathe.)  Dif- 


:  iv;,  and  mm,  I  bi 
This  is  generally  a 

upon  vanous^morbid  af- 

health  are  seised  with  an  attack  of 
difficulty  of  respiration  ;  where  this  occurs  in  nervous  ir- 
ritable habits  it  generally  goes  off  by  perfect  quiet,  with 
the  help  of  a  little  ether  or  ammonia ;  if  in  full  habits, 
bleeding  Is  sometimes  requisite.  Persons  who  are  sub- 
ject to  these  attacks  should  keep  themselves  as  quiet  and 
tranquil  in  Ixnly  and  mind  as  possible,  and  should  avoid 
excess  of  food  and  wine,  and  even  all  stimulating  diet.  A 
recumbent  posture,  and  sudden  change  of  air,  —  as  going 
out  of  a  warm  into  a  cold  room,  or  into  the  open  air,  —  will 
often  relieve  an  accidental  attack  of  dyspnoea. 

DYSU'RIA.  (Gr.  ivt,  and  «*»{**,  urine.)  Dysunr. 
Difficulty  in  voiding  the  urine.  A  common  symptom  in 
cases  of  gravel,  inflammation  of  the  urinary  organs,  spasm, 
and  stricture.  The  nature  of  the  relief  must  depend  upon 
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E.  The  fifth  letter  in  the  Hebrew  alphabet,  and  In 
those  derived  from  it.  In  the  Latin  language  it  is  often 
interchanged  with  i  and  o;  and  in  the  Greek  with  a,  o, 
and  occasionally  u.  In  most  languages  e  admits  of  great 
variety  In  its  pronunciation,  and,  in  French  and  English 
particularly,  surpasses  every  other  letter  of  the  alphabet 
In  this  quality :  as  a  Latin  numeral  E  signifies  250 — . 
B  quoqu*  duranto*  H  quinquaginu  tern-tat. 

E.  In  Music,  the  third  note  or  degree  of  the  diatonic 
scale,  corresponding  to  the  mi  of  the  French  and  Italians. 
In  the  bast  clef  it  Is  that  on  the  third  space  of  the  staff, 
In  the  tenor  on  the  first  space,  in  the  counter  tenor  on  the 
fourth  line,  and  in  the  treble  clef  that  on  the  first  line. 

EA'GLE.   In  Ornithology.   See  Aquila,  Falconidjb. 

Ea'ulb.  In  History,  the  symbol  of  royalty  ;  as  being, 
according  to  Philoiitratus,  the  king  of  birds.  Hence,  m 
the  Scriptures,  a  Chaldosan  and  Egyptian  king  are  styled 
eagles.  The  eagle  was  borne  as  a  standard  by  many 
nations  of  antiquity.  The  first  who  assumed  it,  according 
to  Xenophon  ( Anab.  1. 10.),  were  the  Persians,  from  whom 
(in  all  probability  through  the  medium  of  the  Greeks)  it 
was  borrowed  by  the  Romans  at  an  early  period  of  their 
history,  but  first  adopted  as  their  sole  ensign  in  the 
consulate  of  C.  Marias.  (Pirn.  X.  4.)  Previously  to 
that  period  they  bad  used  as  standards  wolvea,  leopards, 
eagles,  and  other  animals,  indifferently,  according  to  the 
humour  of  their  generals.  The  Roman  eagles  were  gold 
or  silver  figures  in  riliero,  about  the  size  of  a  pigeon  ; 
and  were  borne  on  the  tops  of  spears,  with  their  wings 
displayed,  and  frequently  with  a  thunderbolt  in  their 


EAR. 

visible  to  the  legions  ;  and  when  it  encamped  the  eagle 
was  always  placed  before  their  prtetorium  or  tent  of  the 
general.  The  eagle  on  the  summit  of  an  ivory  staff 
was  also  the  symbol  of  the  consular  dignity.  In  modern 
times  Napoleon  caused  the  tricolor  flag,  which  at  the 
outbreak  of  the  first  French  Revolution  had  become  the 
standard  of  France,  to  be  surmounted  with  an  eagle ; 

It  the  standard  of  the  consular  and 
ircumstance,  ana  irotn  the 
of  victory  so  long  pursued  by 
the  French  under  this  standard,  the  expression  eagles  qf 
Xapoleon  Is  often  used  metaphorically  to  deslg 
armies  under  his  command.  After  the  battle  i 
loo  the  eagle  was  superseded  In  France  by  the  fleur  d* 
lys,  the  ancient  emblem  of  the  Bourbon  race.  Eagles  are 
frequently  found  on  ancient  coins  and  medals ;  where, 
according  to  Span  helm,  they  are  emblematic  of  divinity 
and  providence,  but  according  to  all  other  antiquaries 
of  empire.  They  are  most  usually  found  on  the  medals 
of  the  Ptolemies  of  Egypt  and  the  Selucida?  of  Syria.  An 
eagle,  with  the  word  conseeratio,  indicates  the  apotheosis 
of  an  emperor. 

Eagle.  In  Heraldry,  a  bearing  of  frequent  occurrence, 
and  particularly  assumed  by  sovereigns  as  the  emblem  of 
empire,  from  having  been  borne  on  the  legionary  standard 
of  the  ancient  Romans.  The  cagie  of  Russia  Is  or,  with 
two  heads  displayed,  sable,  each  ducally  crowned  of  the 
field  ;  the  whole  imperially  crowned,  beaked,  and  meni- 
bered,  gules.  The  eagle  of  Austria  Is  also  displayed  with 
two  heads ;  the  Prussian  eagle  has  one  only.  The  Ame- 
ricans have  adopted  an  eagle  of  a  peculiar  species  belong- 
ing to  their  continent  as  the  device  of  the  Union,  which 
is  impressed  on  their  gold  coins. 

EA'GLE,  BLACK.    A  Prussian  order  of  knighthood, 
founded  in  1701 ;  united  with  the  orderof  the  Red 
or  order i 


Faille. 


EA'GLE  STONE.  A  term  applied  by  the  old  phar- 
maceutists to  globular  clay  ironstone,  which  they  called 
lapis  ertites. 
EA'GLE  WOOD.  A 


he  Malayan  naro 
Agila,  whence  the  Portuguese  name  Pood' Agila. 

EAR.  (Germ,  ohr.)  The  external  ear  is  formed  of  a 
pliant  cartilage  covered  by  a  thin  skin,  and  having  ap- 
propriate nerves  and  muscles ;  its  various  cavities  and 
projections  have  received  distinctive  names  from  the 
anatomist.    The  curved  and  irregular  passage  which 

auditorius,  and 
in  the  adult  is 
rutin'  than  an 
inc  h  In  length  ; 
it  is  lined  with 
a  peculiar  se- 
cretion call'  il 
cerumen.  The 
tympanum  se- 
parates the  ex- 
ternal from  the 
internal  car;  it 
is  closed  by  a 
membrane  call- 
ed the  mem- 
brana  tympa- 
ni  or  drum  qf 
the  ear,  upon 
the  Inner  sur- 
face of  which 
a  nerve 
thecAorda  4 
pant 


trc  of  whic 
affixed  the  pro- 
cess of  a  little 


talons.    When  the  army  marched  the  eagle  was  always  /the  stapes,  g  the 


r-shap- 
ed  bone,  called 
the  malleus,  and  which,  together  with  the  tncus,  the 
os  orbicutare,  and  the  stapes,  forms  a  chain  of  commu- 
nication between  the  tympanum  and  the  fenestra  oralis  : 
these  small  bones  are  supplied  with  appropriate  muscles. 
The  vestibule  is  a  small  cavity  in  the  petrous  portion  of 
the  temporal  bone,  having  a  little  spiral  cavity  called  the 
cochlea  connected  with  it,  and  three  cylindrical  cavities, 
or  tubes,  bent  in  a  semicircular  form,  two  of  which  are 
horizontal  and  one  vertical.  These  cavities  contain  a 
liquid  :  and  in  them  the  auditory  nerve,  which  proceeds 
from  the  fourth  ventricle  of  the  brain,  ramifies  and  ter- 
minates. It  is  obvious  that  vibration  of  the  tympanum, 
occasioned  by  undulations  of  the  air,  may  be  commu- 
nicated through  the  bony  chain  above  mentioned  to  the 
fluid  in  the  vestibule,  ana  thence  to  the  acoustic  nerve  ; 
but  any  further  uses  of  this  extraordinary  and  compli- 
cated mechanism  are  beyond  our  knowledge.  In  the  an- 
nexed diagram  a  represents  the  external  car,  b  the  ex. 
ternal  meatus,  c  the  tympanum,  d  the  malleus,  e  the  incus, 
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KA'RINGS.  Small  ropes  fastened  to  cringles  (loops) 
a  the  upper  corner*,  and  also  to  the  leeches  of  sails,  for 
ew  purpose  of  fixing  the  leeches  of  the  sail  to  the  yard. 
The  f  rat  or  head  earing!  fix  the  corners  of  the  tail  per- 
cane-ntly,  the,  second  are  used  only  In  reefiug. 

EARL.    A  title  of  dignity,  derived  from  the  Anglo- 
Saxons.    It  denoted  at  first  any  person  of  noble  race 
s  Rise  qf  the  E.  Commonwealth) ;  and  there 

use  of  the  name*  down  to^a^late  period. 

earls  were  hereditary,  and 
of  extensile  districts.  After  the 
title  of  earl  was  used  by  the  English  to 
title  of  count  (in  Latin  comes) ;  to 
the  word  graf  (identical  in  origin  with  the 
h  reeve)  furnishes  an  equivalent  in  Germany, 
the  wife  of  an  earl  is  still  styled  countess.  In 
than  the  age  of  Stephen,  the  Latin  word 
Is  also  used  as  synonymous.  It  has  been  sup- 
•<•-•'.  '  .in  i  the  explanation  i<  supported  t»y  Mr.CMHj 
Oa  Ihgntttea,  p.  17.)  that  the  dignity  of  an  earl  was  ori- 
jpaally  annexed  to  the  possession  of  a  certain  tract  of 
uD'i.  and  that  there  were  three  sorts  of  earldoms — one, 
when  the  dignity  was  annexed  to  the  possession  of  a 
whole  county  with  fura  regalia*  In  which  case  the  county 
was  a  county  palatine,  as  Chester,  Pembroke,  and  Dur- 
ham ;  the  second,  where  the  earl  had  no  possession  of  the 
county,  and  no  advantage  from  it.  but  the  third  penny  or 
-  1  ;-irt  <jl  the  mm  arising  from  plea*  in  the  county 
cjort  ;  the  third,  where  a  tract  of  land  was  granted  to 
told  as  a  county,  "  per  servitium  unius  comitatus."  But 
■Jus  L*  an  opinion  open  to  controversy  ;  and  It  may  be 
csoMed  whether  there  are  any  settled  principles  as  to  the 
T?"»tioo  or  descent  of  earldoms  earlier  than  the  reign  of 
Edward  III.,  when  they  were  granted  by  letters  patent 
to  the  earl  and  the  heirs  of  his  body.  Earldoms,  like 
tannics,  gradually  became  converted  from  territorial  to 
aereiy  titular  honours.  These  two  were  the  only  titles 
is  the  English  peerage,  until  the  creation  of  the  duchy  of 
rail  in  the  1  Ufa  year  of  Edward  111.  (See  Mcolas's 
msofthe  Peerage  of  England.) 
RL  MA'RSHAL  OF  ENGLAND.    One  of  the 

all  great  ceremonies, 
relating  to  honour,  arms, 
I  the  proclamation  of  peace 
•j»  war.  The  court  of  chivalry,  curia  titttttarit  (now 
umoat  forgotten),  was  formerly  under  his  jurisdiction: 
:>  it  still  at  the  head  of  the  herald's  office,  or  college  of 
inn*.  Camden,  in  his  discourse  concerning  the  cty- 
~-,4ogy.  antiquity,  and  office  of  earl  marshal,  alleges  that 
:  was  first  introduced  in  the  reign  of  Richard  II.,  who 
f»<nfcrred  it  on  Thomas  Mowbray,  Earl  of  Nottingham, 
tus  predecessors  having  been  staled  only  Marshals  of 
tasiland.  Various  limitations  have  been  made  in  the 
rrants  of  this  office  from  time  to  time  ;  but  it  is  now 
'  errditary  in  the  family  of  Howard,  and  enjoyed  by  its 
r*-ad.  the  Duke  of  Norfolk. 

EA'RNEST  (Lat.  arrha? ;  Fr.  arrhes),  In  Law,  Is  a 
part  of  the  subject  of  a  contract,  as  monej'  or  goods,  trans- 
ferred, in  order  by  such  delivery  to  pass  the  property  in 
the  whole,  or  in  some  other  way  to  confirm  the  contract. 
Bt  the  Statute  of  Frauds,  29  C.2.  c.3..  no  contract  for  sale 
of  roods  of  the  value  of  KW.  or  more  is  good  unless  in 
>r  unless  such  earnest  be  given  or  taken. 
RINGS.  (Germ,  ohrringe.)  Well-known  or- 
its  worn  bv  women,  and  sometimes  by  men,  in  all 

have  assumed  an  endless 
of  forms ;  but  consist  generally  at  present  of  a 
to  which  are  attached  pendant  jewels,  such 
or  other  pr 


of  goods  o 
writing,  or 
EA  R  Rl 


i  termi-d  pendants,  to 
■  is  referred  for  full  information. 
EARS.    In  Architecture.   See  Cioskttes. 
EAR  SHELL.   See  Haliotis. 

EARTH.  ( Germ. erde,  Lat.  terra.)  Thenameofthe 
planet  which  we  inhabit.  It  is  the  third  in  order  from  the 
son,  its  orbit  embracing  the  orbits  of  Mercury  and  Venus, 
bat  being  within  the  orbits  of  all  the  other  planets.  The 
earth  is  eodowed  with  a  double  motion :  first,  a  motion 
of  rotation  about  an  axis  passing  through  its  centre ;  and 
»*coodly,  a  motion  of  revolution  about  the  sun.  It  is  the 
erst  of  these  motions  which  produces  the  phenomena  of 
day  and  night,  and  the  apparent  diurnal  revolution  of  the 
relestial  bodies.  The  time  in  which  the  earth's  rotation 
is  performed  is  measured  by  the  interval  wliich  elapses 
between  two  transits  of  the  same  fixed  star  over  the  me- 
ridian of  any  place ;  and  this  interval  is  always  precisely 
thr  same,  for  astronomers  have  proved  that  it  cannot  have 
varied  so  much  as  three  times  the  thousandth  part  of  a 

•  sine:  the  date  of  the  first  astronomical  observation, 
that  Is  to  say,  during  the  last  two  thousand  years.    It  is 


revolution  of  the  earth  about  the  sun  is  performed 
orbit,  which  lies  all  in  one  plane,  and  has 
«  of  the  foci.   The  eccentricity  of  the  orbit, 
'  of  the  fori  from  the  centre,  is  0-01679  parts 
of  the  moan  distance  of  the  earth  from  the  sun ;  so  that  If 


EARTH. 

we  take  the  mean  distance  for  unity,  the  greatest  distance 
of  the  sun  is  |-flI679,  and  the  least  0-98371.  The  mean 
distance  is  nearly  95  millions  of  miles.  The  motion  of 
the  earth  In  its  orbit  Is  not  uniform  ;  being  moat  rapid 
when  it  is  at  its  perihelion,  or  point  nearest  the  sun,  and 
slowest  at  its  aphelion,  or  greatest  distance  from  the  sun. 
This  inequality  of  the  angular  motion  of  the  earth  about 
the  sun  gives  rise  to  an  inequality  In  the  lengths  of  the 
apparent  solar  day,  which  is  the  interval  of  time  between 
the  successive  transits  of  the  sun  over  the  same  terrestrial 
meridian.    If  the  earthy  moved  uniformly  in  its  orbit,  ac- 

does',  the  Interval  Ixtween  any  two  consecutive  * 
of  the  sun  over  the  same  meridian  would  always  b. 
This  interval  Is  called  the  mean  solar  day. 

the  earth  performs  a  revolution  In  Its  orbit, 
to  the  fixed  stars,  or  points  in  absolute 
space,  Is305-2S63612  mean  solar  days,  or  365  days.  6  hours, 
9  minutes,  9  6  seconds.   This  is  called  the  sidereal  year. 

The  plane  which  contains  the  earth  s  orbit  is  called 
the  plane  of  the  ecliptic.  The  axis  of  the  earth's  diurnal 
rotation  Is  not  perpendicular  to  the  plane  of  the  ecliptic, 
but  makes  with  it  an  angle  of  66°  32'  4" ;  whence  the 
equator  of  the  earth  is  inclined  to  the  ecliptic  In  an 
angle  of  23°  27'  56".  This  inclination,  which  is  called 
the  obliquity  qf  the  ecliptic,  gives  rise  to  the  phenomena  of 
the  seasons.  In  fact,  as  the  two  planes  Intersect  al- 
ways at  the  centre  of  the  earth,  it  Is  evident  that  if, 
while  the  earth  is  carried  round  its  orbit  its  axis  of  ro- 
tation remains  always  parallel  to  Itself,  the  sun  must 
rise  above  the  equator  during  one  half  of  the  revolu- 
tion, and  fall  below  it  during  the  other.  Now  this  is  what 
takes  place :  —  the  earth's  axis  of  rotation  preserves  its 
parallelism,  or  points  always  towards  the  same  star  ;  and 
the  sun  in  consequence  at  one  period  of  the  year  is  23° 
27'  56"  to  the  north  of  the  equator,  and  at  the  oppo- 
site season  of  the  year  is  precisely  the  same  distance  to 
the  south  of  it.  1  he  straight  line  formed  by  the  inter- 
section of  the  planes  of  the  equator  and  ecliptic  does  not 
preserve  the  same  position  on  the  ecliptic  ;  it  has  a  slow 
or  contrary  to  the  order  of  the  signs, 
rate  of  50*1"  annually :  so  that  when  the 
to  return  to  the  equator  the  sidereal  revolution 
has  not  been  quite  completed :  there  remains  an  arc  of 
60*1".  The  time  in  which  the  sun,  or,  to  speak  correctly, 
the  .earth,  describes  this  arc  is  20  minutes,  19  9  seconds  t 
consequently  the  periodical  return  of  the  seasons  is  shorter 
by  20  m.  19  9  sec.  than  the  true  sidereal  revolution  or  tho 
earth  round  the  sun.  But  the  revolution  of  the  seasons 
forms  what  is  called  the  equinoctial  or  tropical year ;  which, 
therefore,  is  equal  to  36524224 14  mean  solar  davs ;  or 
KB  d .  5  h .  48  m.  49*7  sec. 

The  figure  of  the  earth  Is  that  of  an  oblate  spheroid  of 
revolution,  the  axis  of  the  poles  being  to  the  diameter  of 
the  equator  in  the  ratio  of  301  to  302.  The  equatorial 
diameter  is  nearly  792A  English  miles,  and  the  polar  dia- 
meter about  7»9«  miles.  ( .WD kc.hu;.)  The  mean  radius 
of  the  earth  is  3956  miles.  Hence,  supposing  the  earth 
to  be  a  sphere,  its  whole  surface  would  contain  about 
] 96,663,000  square  miles. 

The  knowledge  of  the  true  figure  and  dimensions  of 
the  earth  has  been  obtained  by  a  combination  of  the  results 
of  mathematical  theory  with  the  actual  measurement  of 
degrees,  and  observations  of  the  length  of  the  seconds' 
pendulum  at  different  places  on  its  surface.  As  a  l, 
portion  of  the  surface  of  the  earth  is  covered  by  the 
the  general  figure  must  be  such  as  will  satisfy  the 
ditions  of  hydrostatic  equilibrura.     If  the 


fluid,  and  had  no  motion  of  rotation,  its  figure  would  be 
that  of  a  sphere  •  but  the  rotation  gives  rise  to  a  force 
which  tends  to  cause  every  particle  to  recede  from  the  ax  Is, 
and  which  Is  proportional  to  the  distance  of  the  particle 
from  the  axis.  Hence  the  attraction  of  the  whole  mass 
on  any  particle  is  to  a  certain  extent  counteracted  by  the 
centrifugal  force  of  rotation,  and  the  attraction  is  most 
diminished  at  the  equatorial  parts,  where  the  distance  from 
the  axis  is  the  greatest.  Hence,  in  order  that  equili- 
brium may  be  restored,  an  accumulation  of  matter  must 
take  place  round  the  equator,  se  that  the  mass  will  bulge 
out  in  that  region,  and  become  flattened  at  the  pole*. 
These  theoretical  considerations  only  render  the  sphe- 
roidal form  of  the  earth  probable  ;  but  they  are  fully  con- 
firmed by  experiments  of  different  kinds.  If  the  earth  Is 
an  oblate  spheroid  of  revolution,  the  force  of  gravity  at 
its  surface  must  increase  on  going  from  the  equator 
towards  the  poles  ;  and  the  increase  must  bo  exactly  pro- 
portional to  that  of  the  suuare  of  the  sine  of  the  latitude. 
Mow  it  has  been  found  by  swinging  an  invariable  pen- 
dulum at  a  great  number  of  places,  that  the  increase  of 
gravity  from  the  equator  to  the  poles  docs  follow  this  law. 
Anomalous  results,  indeed,  appear  ;  but  they  are  only  such 
as  might  be  expected  a  prion  from  local  irregularities  of 
the  surface,  which,  however,  bear  a  much  smaller  propor- 
tion to  the  whole  mass  of  the  earth  than  the  protuberances 
on  the  skin  of  an  orange  to  its  diameter.  Another  method 
of  determining  the  exact  form  of  the  earth  is  by 
lgth  of  degrees  of  the  meridian, 
to  be  an  ellipse,  the  degrees  of  I 
BBS 


(Attr  ac- 
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bocomo  longer  and  longer  as  we  recede  from  the  equator, 
and  the  augmentation  must  be  proportioned  to  the  square 
of  the  sine  of  the  latitude.  This  hai  likewise  been  found, 
by  numerous  measurements  undertaken  for  the  purpose, 
to  hold  true;  so  that  theory  and  experiment  fully  concur 
in  proving  the  general  form  of  the  earth  to  be  that  of  an 
oblate  spheroid  of  revolution. 

On  account  of  Cbe  large  proportion  of  the  earth's  surface 
which  is  covered  with  water,  and  the  comparatively  small 
height  to  which  the  dry  land  rises  above  the  level,  it  is 
evident  that  the  figure  of  the  earth  cannot  deviate  much 
from  that  which  is  required  for  the  hydrostatic  equilibrium. 
It  is  computed  that  the  proportion  of  water  to  land  over 
the  whole  surface  is  as  2  to  1 :  that  U  to  say,  two  thirds 
of  the  whole  surface  is  covered  with  water,  the  surface  of 
_wt-w  — lt  |„  equilibrium.  The  altitude  of  the  highest 
i  on  the  earth  above  the  level  of  the  sea  iff  sup- 

re  miles.  But  the 
.  already  stated,  it 
nearly  4»<00  miles ;  consequently  the  greatest  superficial 
inequalities  do  not  exceed  the  BOOth  part  of  the  radius.  In 
general  tbey  amount  to  but  a  small  part  of  this  quantity. 

The  mats  of  the  earth  compared  with  that  of  the  sun  is 
nearly  as  1  to  356,000.  It*  mean  density,  which  has  been 
ascertained  by  observing  the  effect  of  mountains  in  de, 
fleeting  the  plumb-line  from  the 
tion  or  Mountains),  and  by  expt 
of  leaden  balls,  is  to  that  of  water  as  h\  to  1 . 
fugal  force  at  the  equator  Is  to  that  of  gravity  as  -00316  to 
1  ;  and  the  force  of  gravity  there  it  such  that  bodies  fall 
through  1GJU  feet  in  the  first  second  of  time.  If  the  rotation 
of  the  earth  were  17  times  more  rapid,  the  centrifugal 
force  at  the  equator  would  be  just  equal  to  the  attractive 
force,  and  bodies  would  have  no  weight. 

From  a  knowledge  of  the  form  of  the  earth,  and  of  Its 
mity,  we  are  enabled  to  form  some  conjecture 
5  its  interior  constitution.  Newton  demonstrated 
i  were  a  homogeneous  mass,  or  o(  equal 
density  throughout,  the  ratio  of  its  polar  to  its  equatorial 
ullmeter  would  be  that  of  230  to  231  ;  that  is,  the  elllp- 
tlcity  would  be  =  jk.  But  the  elllpticity  found  from  the 
actual  measurement  of  degrees  is,  as  we  have  seen,  con- 
siderably less  than  tills  fraction ;  consequently  the  earth 
is  not  homogeneous.  Huygens.on  the  other  hand,  adopting 
the  hypothesis  that  the  density  increases  regularly  from 
the  surface  to  the  centre,  at  which  point  It  is  infinite, 
found  the  rado  of  the  diameters  to  be  that  of  578  to  571). 
The  true  compression  considerably  exceeds  that  given  by 
this  ratio  ;  and  therefore,  since  it  lies  between  the  results 
of  the  two  hypotheses,  we  infer  that  the  density  Increases 
towards  the  centre,  but  that  the  density  at  Che  centre  u 
not  infinitely  great.  ,        _      .  ,  , 

Considering  tliat  the  mean  density  of  the  whole  earth  is 
only  about  five  and  a  half  times  that  of  water,  and  that 
the  materials  of  which  the  crust  of  the  earth  is  composed 
are  all  compressible  in  a  greater  or  less  degree,  so  that 
i  at  no  very  great  depth  the  density  of  the  different 
ces  must  be  greatly  Increased  by  the  mere  pressure 
-  Terincumbent  materials,  some  philosophers  have 
™  that  the  effect*  of  pressure  must  be  counter- 
uanced  by  the  expansive  force  of  a  great  heat  subsisting 
in  the  Interior  of  the  earth  ;  and  others  that  the  earth  is 
not  solid,  but  merely  a  hollow  shell  of  hiconsiderab  e 
thickness.  It  has  been  calculated  that  at  the  depth  of  35 
miles,  air,  subletted  to  the  pressure  of  a  column iof  matter 
of  the  mean  density  «»f  that  at  the  surface  of  the  earth, 
would  acquire  the  density  of  water  ;  that  «t£*g*  <* 
173  miles,  water  itself,  which  is  eminently  incompressible, 
would  acquire  the  density  of  marble ;  end  at  the  centre, 
marble  would  have  a  density  119  times  greater  than  at  the 
surface.  But  the  comparatively  small  mean  density  of 
the  mass  proves  that  none  of  these  effects  take  place.  I  he 
hypothesis  which  supposes  the  earth  to  be  hollow  In  the 
interior,  Is  contrary  to  every  analogy  ;  and  as  it  can  be 
demonstrated  from  astronomical  considerations  that  tne 
density  must  increase  in  descending  from  the  surface  to 
a  depth  equal  at  least  to  one  fourth  of  the  radius,  it  is  in- 
finitely probable  that  this  density  continues  to  Increase 
even  to  the  centre ;  but  that  a  very  high  temperature  exist* 
in  the  interior  of  the  earth,  in  consequence  of  w  hich  the 
materials  resist  the  effects  of  the  condensation  due  to  the 
pressure  to  which  they  are  subjected.  The  principal  ar- 
gumcnts  which  have  been  brought  forward  to  prove  the 
high  temperature  of  the  interior  parts  of  the  earth,  or 
the  central  heat,  arc  drawn  from  the  following  circum- 

,UK  Tbelorra  of  the  earth,  nearly  spherical,  and  fiattcned 
at  the  poles  of  rotation,  together  with  the  regular  ditpo- 
i  of  the  materials  about  the  centre  in  elliptic  layers, 
i  that  it  must  have  originally  existed  in  a  fluid,  if 
i  state  ;  so  that  the  constituent  molecules 
>  i  h  free  liberty  to  obey  the  forces  arising  from 
their  mutual  attraction  and  from  the  rotation  of  the  whole 
nd  arrange  themselves  In  the  position  of  equ Ui- 
But  there  is  no  other  agent  than  heat  to  which 

substances  as  corriwtM 
of  the  earth.  2.  The 


EARTHQUAKE. 


phenomena  of  volcano*,  hot  springs,  and  earthquakes 
receive  a  very  simple  explanation  on  the  hypothesis  thai 
the  nucleus  of  the  earth  still  remains  In  a  state  of  fusion 
and  that  the  consolidation  of  the  exterior  crust  still  pro- 
ceeds, though  at  an  extremely  slow  rate.  3.  The  fact 
which  now  appears  to  be  fully  established,  that  a  sensibb 
increase  of  temperature  takes  place  as  we  descend  from  th< 
surface  (in  deep  mine*  for  example),  after  passing  the  dept  1 
at  which  the  influence  of  the  solar  heat  ceases  tobe  frit 
furnishes  a  direct  proof  of  a  very  high  temperature  in  tin 
interior  of  the  earth.  Much  uncertainty  exists  as  to  th< 
rate  at  which  this  increase  takes  place;  but  the  roeai 
results  of  a  number  of  experiments  made  in  the  de*-i 
mines  of  Cornwall,  and  different  parts  of  France  am 
Germany,  gives  an  increase  of  1°  of  Fahrenheit's  ther 
mometer  for  every  15  yards  of  vertical  descent,  aft**; 
passing  the  stratum  of  constant  temperature.  Admitting 
this  rate  of  increase,  and  supposing  it  to  be  continued  tt 
the  centre,  the  Intensity  of  heat  at  the  centre  will  be  ex 
3500°  of  Wedgewood's  pyrometer.  The  tempo 

Is  sufficient  to  fuse  th< 
the  greater  part  of  the  known  rocks,  would  Ik 
depth  of  125  miles  ;  but  M.  Cordicr,  who,  it 
the  Memoirs  qf  the  Royal  Academy  qf , 
(volume  for  1827),  has  collected  ai 
relative  to  this  subject,  is  of  opinion 
warrant  the  conclusion  that  the  met 
solid  crust  of  the  earth  doc*  not  exceed  60  i 

In  order  te  explain  the  primitive  fluidity  of  the  earth, 
which  it  is  necessary  to  admit  in  consequence  of  its  fiuun 
and  the  law  of  the  diminution  of  gravity  from  the  poles  to 
the  equator,  a  different  hypothesis  has  been  pro|«osed,  and 
had  numerous  partisans.  It  consists  in  supposing  a  pri- 
mitive dissolution  of  all  the  materials  of  the  earth  in  a 
liquid,  such  as  water.  But  if  we  con*ldcT  that  the  fluidity 
of  all  bodies,  even  of  liquids,  is  an  effect  of  heat ;  that  it 
is  necessary  to  suppose  not  merely  a  partial  fusion  of  the 
exterior  crust,  but  of  the  whole  mass  of  the  earth  ;  and 
that  the  weight  of  all  the  water  on  the  globe  does  n.jt 
probably  amount  to  a  50-thousandth  part  of  that  of  che 
solid  materials,  the  insufficiency  of  this  hypothesis  w  ill  be 

Wm  whatever  manner  the  earth  may  have  taken  its  ex- 
isting form,  there  are  abundant  proofs  that  its  suriaco 
has  been  the  theatre  of  many  great  revolutions.  Th« 
masses  of  sand  and  gravel,  and  beds  of  limestone  composed 
of  shells  and  corals,  which  are  found  in  the  interior  of 
continents,  and  even  to  the  summits  of  the  highest  moun- 
show  that  the  present  land  was  once  im- 
the  waters  of  the  ocean.  The  remains 
to  tropical 


we  can  attribute  the  . 
the  greater  part  of  the 
374 


tains,  plainly 
mersed  deep  i 


ferent  disposition  of  climates  from  that  which  now  exists. 
The  api»earance8  of  the  mineral  strata,  twisted,  and  dislo- 
cated, and  broken  asunder,  also  afford  undeniable  cvi- 
dence  that  the  changes  which  have  taken  place  on  Uic 
surface  of  the  earth  have  not  all  been  brought  about  toy 
the  silent  action  of  the  causes  which  we  sec  In  daily 
operation,  but  by  the  operation  of 
which  has  shaken  the  globe  to  its  very 
these  convulsions  have  been  produced  by  an 
external  force ;  by  the  action  of  a  central  heat  heaving  Df 
the  solid  crust  of  the  earth,  and  raising  mountains  from 
the  depths  of  the  ocean;  or  by  the  collision  of  a  comet, 
changing  the  axis  of  the  earth's  diurnal  rotation,  destroying 
the  pre-existing  equilibrium,  and  carrying  the  waters  to- 
wards the  new  equator,  — can  never  be  any  thing  mon 
than  matter  of  speculation  and  conjecture.  All  that 
science  makes  known  on  the  subject  is,  that  since  tin 
time  of  the  first  recorded  astronomical  observations,  thai 
is  to  say,  during  the  last  two  thousand  years,  the  poles  ol 
the  earth  have  been  at  precisely  the  same  points  on  iu 
surface  as  at  the  present  day.   See  G  bog  rah  y.  Plans  r. 

Earth.  In  Agriculture,  earths  are  distinguished  from 
soils  by  their  being  without  organised  matter  in  thou 
composition .  Though  scarcely  any  such  earths  are  fouiwi 
on  or  near  the  ground's  surface,  yet  the  distinction  » 
of  use  in  speaking  of  soils.  Thus  we  sav  a  soil,  the  basu 
of  which  is  earth,  of  saudstonc,  or  of  chalk.  Sec. 

Earth.  In  Chemistry  this  term  is  applied  to  certain 
Insoluble  metallic  oxides  of  abundant  occurrence  in  rocks 
and  soils,  such  as  silica  and  alumina.  Lime,  magnc*ia 
baryta,  and  strontla  have  been  called  alkaline  earth*, 
their  action  on  vegetable  colours  being  similar  to  that  oi 
the  alkalis. 

EARTHENWARE.  See  Pottery. 
EARTH  NUTS,  are  various  subterranean  substano-s 
produced  by  plants.  In  England  the  name  is  given  t< 
the  nut  of  Uonopodivm  jUxuosum,  an  umbelliferous  plant : 
in  Egypt  to  the  round  tuber  of  Cyperus  rolundus.  tad 
other  species  of  the  same  genus  ;  in  China  to  the  subter- 
ranean pods  of  Arachis  liy/toga-a,  a  leguminous  plant ;  and 
in  other  countries  to  similar  pods  produced  by  the  geiK" 
Vonmdxcia.  Amphicarpaa,  &c:  or  to  the  small  tubers  ■  ■■ 


nphi 

Cyperaceous  plant*. 

EARTHQUAKE.  One  of  the  most  formidable  pheno- 
mena of  uature.  As  the  name  implies,  it  consists  of  a  rio- 
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EARTHQUAKE. 


;he  earth,  accompanied  by  various  other 
i  or  less  singular  and  destructive  in  their 
i  by  no  means  uniform  in  character,  as  the  fol 
»nof< 


Xs  in^alt%aTan,lu^  c 
MM  of  the  ocean  and  of  lakes.  The  shock  comes  on 
a  deep  rumbling  noise,  like  that  of  a  carriage  over 
i  raugo  pavement,  or  with  a  tremendous  explosion  re- 
't^bliDg  a  discharge  of  artillery  or  the  bursting  of  a 


the  next  twenty 
in  different  parts 
or  less  destructive 

agitated  by  violent  earthquakes,  the  shocks 
protracted  for  three  months,  throughout  a  space  of  10,000 
square  leagues,  and  It 


St.  In  17*9,  Syria  was 
the  shocks  of  which  were 


cloud ;  and  sometimes  heaves  the  ground  per- 
VTiijrularly  upwards,  and  sometimes  rolls  it  from  side 
:o  ude.  The  single  shocks  of  an  earthquake  seldom  last 
wofer  than  a  minute,  but  they  frequently  follow  one  an- 
'ihtr  at  short  Intervals  for  a  considerable  length  of  time. 
During  these  shocks  large  chasms  are  made  in  the  ground, 
••*»  which  sometimes  smoke  and  flames,  but  more  fre- 
qeemly  stones  and  torrent*  of  water,  are  discharged.  In 
tiolent  earthquakes,  these  chasms  are  sometimes  so  <  \  - 
>QHte  as  to  overwhelm  whole  cities  at  once.  In  conae- 
c.utDcs  of  these  shocks,  also,  whole  Islands  are  frequently 
•ask  lad  new  ones  raised ;  the  course  of  rivers  is  changed ; 
«u  overflow  the  land,  forming  gulfs,  bays,  and  straits  ; 
uwtimes  disrupting  the  land  into  islands,  and  sometimes 
j'KEng  them  to  the  continent. 
There  is  ne  portion  of  the  earth's  surface,  whether  it  be 
r»j  or  water,  that  is  not  more  or  less  subject  to  earth- 
<!M«ei ;  and  records  of  their  destructive  effects  have  been 
to  us  through  every  age.  The  first  earth  - 
rly  worthy  of  notice  was  that  which,  in 
an  cum  and  Pompeii,  in  the 
i,  some  of  the  most  civilised 
i*ru  of  the  world  were  almost  desolated  by  these  awful 
ice,  Syria,  and  Asia  Minor,  according 
historians,  suffered  most  severely.  On 
r  January,  ad.  447,  subterranean  thunders  were 
the  Buck  to  the  Red  Sea,  and  the  earth  was 
without  intermission,  for  the  space  of  six 
"WQth»;  and  in  Phrygia,  many  cities  and  large  tracts  of 
ir«nd  were  swallowed  up.    On  the  30th  of  May,  a.  n. 

the  city  of  Antioch  was  overwhelmed  by  a  dreadful 
"tnhqoake,  and  260,000  of  its  inhabitants  are  said  to  hare 
t"«n  crashed  in  its  ruins. 

Id  the  year  1346,  Asia  Minor  and  Egypt  were  violently 
?!ttken ;  and  in  the  following  year  severe  earthquakes  were 
^5*rien<vd  In  Cyprus,  Greece,  and  Italy. 

la  lfi<*2.  the  island  of  Jamaica  was  visited  by  a  terrible 
rvtbauake,  in  which  enormous  masses  of  earth  were  de- 
Urbfd  from  the  Blue  Mountains  ;  and  vast  Quantities  of 
timber,  hurled  from  their  flanks,  covered  the  adjacent 
*a,  like  floating  islands.  It  was  during  this  earthquake 
Mat  the  city  of  Port  Royal,  with  a  large  tract  of  adjacent 
had,  sunk  instantaneously  into  the  sea.  In  the  follow- 
,E«  year  great  earthquakes  occurred  in  Sicily,  which 

Catania  and  140  other  towns  and  villages, 
l'*y«0  of  their  inhabitants. 

Since  the  records  of  history,  there  have  been  no  earth- 
Vuktt  equal  In  Intensity  to  those  which  ravaged  different 
the  world  In  tU^Rht^eenth^  century. 

P«ro,  ^"^''"JwhiciTln  nwtoc  ancient  i  > 
toocepcion  in  Chili  was  totally  destroyed,  we  come  to 
u»,  when  the  city  of. Lisbon  was  almost  wholly  destroyed 
"7  «»  of  the  most  destructive  earthquakes  which  ever  oc- 
rurr*<i  in  Europe.  It  continued  only  six  minutes ;  but 
R,cn  *at  the  violence  of  the  convulsion,  that  in  that  short 
'par*  upwards  of  60,000  persons  are  said  to  have  perished. 

phenomena  that  accompanied  it  were  no  less  striking. 
The  sea  first  retired  and  laid  the  bar  dry ;  it  then  rolled 
■n  ruing  fifty  feet  or  more  above  its  ordinary  level.  The 
jvge*t  mountains  in  Portugal  were  impetuously  shaken 
>wn  their  very  foundations  ;  and  some  of  them  opened  at 
their  lommits,  which  were  split  and  rent  In  a  wonderful 
manner,  huge  masses  of  them  being  thrown  down  Into  the 
Ascent  valleys.  But  the  most  remarkable  ctrcum- 
Kacce  which  occurred  at  Lisbon  during  this  catastrophe 
* »» the  entire  subsidence  of  the  new  quay,  called  Cays 
j'^P'fcia,  to  which  an  Immense  concourse  of  people  had 
B«  for  i&fety  from  the  falling  ruins.  From  this  hideous 
fty,  Into  which  the  quay  sunk,  not  one  of  the  dead 
bodies  ever  floated  to  the  surface ;  and  on  the  spot  there 
■  now  water  to  the  depth  of  100  fathoms.  This  earth- 
loake  excited  great  attention  from  the  Incredibly  great 
nuat  at  which  contemporary  shocks  were  experienced. 
JJ»  violence  of  the  shocks,  which  were  accompanied 
?,/  tTT,fic  »«**«rranean  noise,  like  the  loudest  thunder, 

^ou  all  the  countries  of  continental  Europe,  and  were 
■■J  nperleneed  in  the  West  Indies,  and  on  the  Lake 
'atario  in  North  America.  Ships  at  sea  were  affected 
BT  the  tbocks  a*  if  they  had  struck  on  rocks  ;  and  even  at 
Sjjoeuftb*  Scottish  lakes,  Loch  Lomond  in  particular, 
the  least  apparent  cause,  rose  to  the 


I  levelled  to  the  ground  A 
Balueck,  Damascus,  Sldon,  Tripoli,  and  many 

R laces.  In  each  of  these  places  many  thousands  of  the 
ihabitants  perished  ;  and  in  the  valley  of  Balbeck  alone, 
30,000  men  are  said  to  have  been  victim*  to  the  convul- 
sion. In  1766,  the  Island  of  Trinidad  and  great  part  of 
Columbia  were  violently  agitated  by  earthquakes.  In 
1773,  the  lofty  volcano  of  Papandayang,  tno  highest 
mountain  In  Java,  disappeared,  and  a  circumjacent  area, 
fifteen  miles  by  six,  was  swallowed  up.  In  1783,  the 
north-eastern  part  of  Sicily  and  the  southern  portion  of 
of  Calabria  were  convulsed  by  violent  and  oft-repeated 
shocks,  which  overthrew  the  town  of  Messina,  and  killed 
many  thousands  of  its  inhabitants,  as  well  as  many  persons 
In  Calabria.  In  the  same  year  the  Islands  of  Japan,  Java 
In  1786,  Sicily  and  the  Caracca*  In  1790,  Quebec  in  1791, 
and  the  Antilles  and  Peru  in  1797,  were  violently  agitated 
by  convulsions  of  this  kind. 

Since  the  commencement  of  the  present  century,  va- 
rious earthquakes  have  occurred  both  in  the  Olid  and 
New  World.    In  1811,  violent  earthquakes  shook  the 
valley  of  the  Mississippi,  by  which  lakes  of  considerable 
extent  disappeared,  and  new  ones  were  formed.  In  1812, 
Cameras  was  destroyed,  and  upwards  of  1 3.000  of  its  In- 
habitants buried  in  the  ruins.   In  1816  the  town  of  Tom- 
bora,  in  the  island  of  Sumbawa,  was  completely  do- 
by  an  earthquake  which  extended  throughout 
100  miles  in  diameter,  and  destroyed  12.000  pcr- 
In  1819,  a  violent  earthquake  occurred  at  Cutch, 
In  the  Delta  of  the  Indus,  by  which,  among  other  dis- 
astrous consequences,  the  principal  town,  Bhoog,  was 
converted  into  a  heap  of  ruins.    In  1833,  Aleppo  was  de- 
stroyed by  an  earthquake.   In  the  same  year  Chili  was 
visited  by  a  roost  destructive  earthquake,  from  which 
the  coast  for  100  miles  is  stated  to  nave  sustained  an 
elevation  of  from  two  to  four  feet,  while  about  a  mile 
inland  from  Valparaiso  It  was  raised  from  six  to  seven 
feet.   In  1837,  Popayan  and  Bogota  suffered  severely  from 
earthquakes,  during  which  vast  Assures  opened  In  the 
elevated  plains  around  the  latter  city.  In  I83A,  the  town 
of  Concepcion,  in  Chili,  was  entirely  demolished  by  an 
earthquake.   In  1837,  the  countries  along  the  eastern  ex- 
tremity of  the  Mediterranean,  especially  Syria,  were  vio- 
lently agitated  by  an  earthquake,  which  caused  great 
damage  to  the  towns  of  Damascus,  Acre,  Tyre,  and  Sidon, 
and  entirely  destroyed  Tiberias  and  Safet.    Such  are 
some  of  the  most  violent  earthquakes  that  have  occurred 
within  the  period  of  authentic  history.    The  reader  will 
find  In  Pofyrendorf's  Annalcn  lists  of  the  different  earth- 
quakes that  have  taken  place  within  the  last  twenty  years  ; 
and  from  these  it  will  be  observed  that  i 


an  . 


elapses  without  being  signalised  by  one  ot  many  con- 
vulsions in  some  part  of  the  globe.  Shocks  of  earth- 
quakes have  at  different  times  been  felt  In  various  parts 

in  Scotland ;  but  they 


of  Britain,  and  more  particular 
all  * 


that  we  shall 

sporting  them. 

But  though  history  supplies  us  with  so  large  a  cata- 
logue of  well-authenticated'  earthquakes,  it  is  surprising 
that  so  little  was  done  by  the  ancients  either  in  investi- 
gating their  causes  or  noticing  their  effects.  It  is  only 
within  the  last  century  and  a  half,  says  Mr.  I. yell,  since 
Mooke  first  promulgated  his  views  respecting  the  con- 
nection between  geological  phenomena  and  earthquakes, 
that  the  permanent  changes  effected  by  these  convulsions 
have  excited  attention.  Before  that  time  the  narrative 
of  the  historian  was  almost  exclusively  confined  to  the 
number  of  human  beings  who  perished,  the  number  of 
cities  laid  In  ruins,  the  value  or  property  destroyed,  or 
certain  atmospheric  appearances  which  daxsled  or  terrified 
the  observers.  The  creation  of  a  new  lake,  the  engulph- 
ing  of  a  city,  or  the  raising  of  a  new  Uland,  are  some- 
times, it  is  true,  adverted  to,  as  being  too  obvious  or  of 
too  much  geographical  interest  to  be  passed  over  in  si- 
lence. But  no  researches  were  made  expressly  with  tho 
view  of  ascertaining  the  amount  of  depression  or  ele- 
vation of  the  ground,  or  any  particular  alterations  In  the 
relative  position  of  sea  and  land  |  and  very  little  distinc- 
tion was  made  between  the  raising  of  soil  by  v< " 

■  «dagl 

we  have  to  re- 
gret this  deficiency  of  information  appears  from  this,  that 
In  ever)  instance  where  a  spirit  of  scientific  Inquiry  has 
animated  the  eye-witnesses  of  these  events,  facts  calcu- 
lated to  throw  light  on  former  modifications  of  the  earth's 
structure  are  recorded.  Upon  these  questions,  however, 
it  is  not  our  present  intention  *to  enter,  as  they  will  be 
treated  of  i 
B  B  4 


ejections,  and  the  upheaving  of  It  by 
The  same  remark  applies  to  a  very 
modern  accounts  ;  and  how  much  n 
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EARWIG. 

and  Volcano  ;  to  which  articles  we  must  refer  the  reader 
for  an  account  of  the  various  theories  that  have  been 
maintained  in  regard  to  the  origin  or  cause  of  earth- 
quakes, as  well  as  for  a  view  of  the  grand  permanent 
changes  which  these  convulsions  have  produced  on  the 
surface  and  in  the  internal  structure  of  the  earth's  crust. 
See  BakeveWs  Introduction  to  Geology  ;  LycWt  Urology; 
Traill'*  Physical  Geography  ;  and  PhiUips  s  Geology. 
EA'RWIG.  See  Dkhmaptkra  Fonrmu. 
EA'SEL.  (Germ,  esel,  an  ats.)  In  Painting,  a  wooden 
frame  used  for  supporting  s>  picture  during  the  progress 
of  Its  execution. 

EA'SEL  PIKCBS.   In  Painting,  pictures  whose  size 


is  small  enough  to  be  painted  on  an 
EA'SEMENT.   In  Law,  a  convenience  which  oneman 
his  neighbour,  by  grant  or  prescription. 
Included  in  the  Roman  law  under  the  title 
lie  lands  of  i 


EAST.  (Germ.  Ost.)  The  point  of  the 
which  the  sun  rises  at  the  " 
point  determined  by  a 


towards  the  quarter  of  sunrise, 
four  cardinal  points  of  the  compass. 

EA'STER.  (Gem.  Ostem.)  The  festival  which  is 
held  in  commemoration  of  our  Lord's  resurrection.  The 
term  seems  to  be  derived  from  a  Saxon  word  signifying 
rising. 

The  Jews  celebrated  their  passovcr,  in  conformity  with 
the  directions  given  them  by  Moses,  on  the  14th  day  of 
the  month  Nisan,  being  the  lunar  month  of  which  the  I  it  h 
day  either  falls  on,  or  next  follows,  the  day  of  the  vernal 
equinox .  In  the  year  of  our  Lord's  crucifixion  this  fell  on 
a  Friday :  the  resurrection,  therefore,  took  place  on  the 
first  day  of  the  next  week,  which  from  thence  is  denomi- 
nated the  Lord's  day.  The  primitive  Christians  in  their 
desire  to  celebrate  this  anniversary  fell  into  two  different 
systems.  TheWestern  churches  observed  the  nearest  Sun- 
day to  the  full  moon  of  Nisan,  taking  no  account  of  the  day 
on  which  the  dm  sorer  would  be  celebrated.  The  Asiatics, 
on  the  other  hand,  following  the  Jewish  calendar,  adopted 
the  14th  of  Nisan  upon  which  to  commemorate  the  cru- 
cifixion, and  observed  the  festival  of  Raster  on  the  third 
day  following,  upon  whatever  day  of  the  week  that  might 
fall ;  hence  they  obtained  the  name  of  Quartodedmantcs : 
the  former  appealed  to  the  authority  of  St.  Peter  and  St. 
Paul,  the  latter  to  that  of  St.John. 

upon  this  point  In  the  2d 
of  our  era  is  remarkable,  as  connected 
with  perhaps  the  first  event  which  can  be  brought  to  bear 
upon  the  question  of  the  primacy  of  the  Roman  bishop 

tomed  to  claim  it  as  a  testimony  in  favour  of  their  own 
views.  Victor,  bishop  of  Rome,  wrote  an  Imperious  letter 
to  the  Asiatic  bishops,  requiring  their  conformity  to  the 
Western  rule ;  which  was  answered  by  Polycrates,  bishop 
of  Ephesus,  in  the  name  of  the  rest,  expressing  their  re- 
solution to  maintain  the  custom  handed  down  to  them  by 
their  ancestors.  The  Roman  bishop  thereupon  broke  off 
communion  with  them ;  but  he  was  rebuked  by  lraucus 
of  Lyons,  and  it  was  agreed  by  his  mediation  that  each 
party  should  retain  its  customs.  Such  continued  to  be 
the  practice  till  the  time  of  Constantine,  when  the  Council 
of  Nice  determined  the  matter  by  the  following  canons  : — 

I.  Easter  must  be  celebrated  on  a  Sunday. 

9.  This  Sunday  must  follow  the  14th  day  of  the  paschal 
moon  ;  so  that  if  the  1 4th  day  of  the  paschal  moon  lolls  on 
a  Sunday,  then  Easter  must  be  celebrated  on  tho  Sunday 
fallowing. 

3.  The  paschal  moon  is  that  moon  of  which  the  Nth 
day  either  (alls  on,  or  next  follows,  the  day  of  the  vernal 
equinox. 

4.  The  21st  day  of  March  is  to  be  accounted  the  day  of 
the  vernal  equinox . 

The  new  moons,  it  Is  necessary  to  observe,  are  those  of 
the  ecclesiastical  calendar,  which  are  determined  arbi- 
trarily (by  the  lunar  cycle  in  the  Julian  calendar,  and  by 
of  the  table  of  enacts  in  the  Gregorian) ;  so  that 
Easter  without  ambiguity.  The 
are  in 
later  \ 

14th  day  of  the 
'  >ugh  the 
16ih  day 


e  full  moon, 
frequently  on 


reedajs.  It 


Aft, 


place  mo 

EAST  INDIA  COMPANY.  A  famous  joint  stock 
association  originally  established  to  carry  on  the  trade 
between  this  country  and  the  East  Indies,  or  rather  with 
the  countries  to  the  eastward  of  the  Cape  of  Good  Hope. 
It  was  constituted  by  royal  charter  in  1600,  and  continued, 
notwithstanding  repeated  efforts  to  open  the  trade,  to 
enjoy  the  exclusive  privileges  originally  conceded  till 
loVW.  At  that  period  the  power  of  the  crown  to  restrain 
the  freedom  of  trade  without  the  sanction  of  parliament 
having  been  denied,  a  rival  association  obtained  an  act 
of  parliament  in  its  favour  ;  but  after  a  variety  of  nego- 
,  which  it  U  unnecessary  to  specify, 
376 


EAST  INDIA  COMPANY. 

po rations  were  joined  in  1702  under  the  name  of  "  Tho 
United  Company  of  Merchants  trading  to  the  East  In- 
dies ; "  an  appellation  which  has  been  continued  to  the 
present  day.  In  17<M  the  United  Company  was  secured 
by  parliament  in  the  exclusive  privilege  of  trading  to  all 
places  eastward  of  the  Cape  of  Good  Hope  to  the  Straits 
of  Magellan ;  and  this  privilege,  with  some  modifications, 
was  confirmed  and  prolonged  by  successive  acts  of  par- 
liament down  to  1814.  By  the  act  &3  Geo.  3.  c.  133., 
passed  in  I  HIS,  the  East  India  Company's  charter  was 
renewed  for  twenty  years ;  but  it  then  received  some  im- 
portant modifications,  by  which  a  restricted  Intercourse 
was  permitted  to  all  British  merchants  with  the  whole 
of  the  Company's  Indian  possessions ;  the  monopoly  of 
the  trade  between  England  and  China  being,  however,  re- 
tained In  the  hands  of  the  East  India  Company.  These 
concessions  paved  the  way  for  the  act  of  1M33,  by  which, 
though  the  Company's  charter  was  prolonged  till  Ihvi, 
not  only  was  the  monopoly  of  the  China  trade  obolLhed. 
but  an  end  wholly  put  to  the  Company's  original  cha- 


The  first  establishments  of  the 
English  in  India,  as  of  other  European  nations,  arose  out 
of  the  alleged  necessity  of  providing  armed  factories  or 
strongholds,  where  the  adventurers  might  warehouse 
their  goods,  and  reside  in  safety  for  the  purpose  of  carrying 
on  their  intercourse  with  the  natives ;  but  the  factories 
speedily  degenerated  into  fortifications,  and  the  garrisons 
into  armies.  For  a  while  the  power  of  the  English  and 
French  was  pretty  nearly  balanced  in  India ;  but  the 
talents  and  victories  of  the  famous  Lord  Clive  gave  us  a 
decided  superiority  over  every  competitor,  foreign  or  na- 
tive, and  extended  our  away  over  some  of  the  largest 
and  finest  portions  of  the  Mogul  empire.  The  policy 
of  Clive,  whether  It  were  really  approved  by  the  suc- 
ceeding governors-general  of  our  Indian  dominions,  or 
were  forced  upon  them  by  necessity,  has,  some  few  short 
Intervals  excepted,  been  steadily  followed  up  ;  and  with 
such  signal  success,  that  our  Indian  empire  comprises  at 
present  the  whole  of  Hindustan  from  the 
Mountains  to  Cape  Comorin,  with  a  i 
1 20  millions  I 

The  most  exaggerated  accounts  have  been  at  all  time* 
current  in  Europe  of  the  extraordinary  wealth  of  ' 
and  of  the  Importance  of  the  commerce  with  that  ] 
the  world.  After  the  victories  of  Lord  Cllve 
sanguine  expectations  began  to  be  cntertaine 
of  a  vast  increase  of  trade  with  India,  but  that  we  > 
draw  from  her  an  immense  amount  of  surplus 
or  tribute.  Perhaps  it  is  not  going  too  for  to  say  that 
these  expectations  have  been  entirely  disappointed. 
Great  abuses  existed  in  the  government  of  the  Bengal 
when  conquered  by  Cllve ;  the  servants  of  the 
India  Company  making  large  fortunes  by  the  op- 
pression of  the  natives  and  the  ruin  of  the  country.  But. 
notwithstanding  the  eradication  of  the  abuses  In  ques- 
tion, the  immense  additions  that  have  since  been  made 
to  our  empire,  and  the  oppressive  taxes  laid  on  the  na- 
tives, it  is  not  very  clear  that  England  has  hitherto  de- 
rived any  direct  revenue  from  India.  The  distance  of 
the  country,  and  the  totally  dissimilar  language  and  cus- 
toms of  the  people,  are  very  groat  obstacles  to  our  go- 
verning it  with  the  economy  necessary  to  make  it  yield 
any  considerable  amount  of  surplus  revenue.  The  East 
India  Company  always  contended  that  the  profits  made 
by  their  monopoly  of  the  China  trade  were  necessary  to 
enable  tbem  to  conduct  the  government  of  India.  But, 
though  there  arc  strong  grounds  on  which  to  impeach 
the  accuracy  of  this  statement,  still  it  is  abundantly  clear 
that  the  surplus  revenue  we  have  derived  from  India, 
supposing  there  has  been  any  such,  has  been  compara- 
tively inconsiderable ;  and  quite  trifling,  indeed,  com- 
pared with  our  own  anticipations,  and  with  the  notions 
entertained  by  others  of  its  magnitude. 

Until  1815  and  1816,  when  the  continued  fall  in  the  price 
of  cotton  goods,  caused  by  the  astonishing  discoveries  and 
inventions  of  Arkw right,  and  the  other  founders  and  im- 
provers of  the  cotton  manufacture,  enabled  us  to  export 
cottons  to  India  and  to  undersell  the  natives,  the  trade  be- 
tween this  country  and  India  was  of  the  most  limited  de- 
scription. Previously  to  the  opening  of  the  trade  in  1813-14 
the  total  amount  of  the  exports  of  all  sort*,  including  the 
important  item  or  military  stores,  by  the  East  India  t  om- 
j»ny  and  by  private  traders  in  the  Company's  ships,  did  not 
amount  to  1 ,400,000/.  a  year  ;  and  even  on  tills  a  consider- 
able loss  is  believed  to  have  been  incurred  1  But  stun  baa 
been  the  increased  demand  for  British  cottons,  that  the 
value  of  those  exported  to  India  amounts,  at  present,  to 
above  2,600,000/.  a  year,  and  the  whole  of  our  exports  to 
her  to  near  4,000,00Uf.  Even  this,  considering  the  vast 
extent  of  India,  is  but  a  trifling  export ;  it  is.  in  fact, 
less  than  half  the  amount  of  our  exports  to  the  United 
States. 

The  restricted  amount  of  our  commerce  with  India 
be  in  some  degree  ascribed  to  Us 
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hen  so  long  monopolized  by  the  Fait  India  Company. 
But  tins  will  not  explain  the  small  turplui  of  Indian  re- 
venue ;  for.  however  111  fitted  to  serve  at  a  commercial 
I  ttgln  i .  the  East  India  Company  hat  governed  India  with 
laasnilsr  discretion  ;  and  hits  made  the  mutt  praiseworthy 
•SSwrtS  to  enforce  economy  in  all  departments  of  the  ad- 
sstasstratioo,  and  to  appoint  the  best  men  to  all  situations 
of  power  and  emolument  in  that  country.  The  patronage 
of  India  has  always  been  less  jobbed  ancl  abused  than  that 
of  England ;  and  there  are  few  governments  that  have 
aside  —ore  vigorous  exertions  to  repress  abuse,  and  to 
protect  the  rights  of  their  subjects. 

Under  the  act  3  *  4  W.  4.  c.  86.,  to  which  we  have  al- 
taded  above,  for  continuing  the  charter  till  ISM,  the 
ftsoctaons  of  the  East  India  Company  have  been  rendered 
wholly  posit  seal.  She  is  to  continue  to  govern  India, 
with  use  concurrence  and  under  the  supervision  of  the 
Board  of  Control  (ace  Cowtrol,  Board  or)  nearly  on 
Ik*  plan  laid  down  tn  Mr.  Pitt's  act,  in  1784,  by  which 
the  Board  of  Control  was  constituted.  All  the  real  and 
personal  property  belonging  to  the  company  on  the  22d 
of  April,  1834,  is  rested  in  the  crown,  and  is  to  be  held 
or  managod  by  the  company  in  trust  for  the  same ;  sub- 
ject, of  course,  to  all  claims,  debts,  contracts,  &c.  al- 
ready to  existence,  or  that  may  hereafter  be  brought  into 
existence  by  competent  authority.  The  company  s  debts 
and  Habilities  are  all  charged  on  India.  Trie  dividend, 
which  Is  to  continue  at  10}  per  cent.,  Is  to  be  paid  in  Eng- 
land out  of  the  revenues  of  India  ;  and  provision  is  made 
far  the  establishment  of  a  security  fund  for  its  discbarge. 
Tbe  dividend  mar  be  redeemed  by  parliament,  on  pay- 
snssst  of  200i.  for  loo/,  stock,  any  time  after  April,  1*74  ; 
bat  It  Is  provided,  in  the  event  of  the  company  being  de- 
prived of  the  government  of  India  in  1854,  that  they  may 
rial  an  redemption  of  the  dividend  any  time  thereafter 
•pan  3  years'  notice.     (3  ft  4  Will.  4.  c.  8S.) 

Cmmtmamg's  Stock— form*  a  capital  of  6,000,000V.,  Into 
which  all  persons,  natives  or  foreigners,  males  or  females, 
bodies  politic  or  corporate  (the  Governor  and  Company 
of  the  Hank  of  England  only  excepted),  are  at  liberty  to 
parr  hate,  without  limitation  of  amount.  Since  1793,  the 
dividends  have  been  10|  per  cent.,  to  which  they  are 
limited  by  the  late  act. 

General  Courts.  —  The  proprietors  in  general  court  as- 
sembled axe  empowered  to  enact  by-laws,  and  in  other 
respects  are  competent  to  the  complete  investigation,  re- 
gnuibon,  and  control  of  every  branch  of  the  company's 
concerns ;  but,  for  the  more  prompt  despatch  of  business, 
the  executive  detail  is  vested  In  a  court  of  directors.  A 
general  court  is  required  to  be  held  once  in  the  months 
of  March,  June,  September,  and  December,  tn  each  year. 
So  one  can  be  present  at  a  general  court  unless  possessed 
of  300/.  stock ;  nor  can  any  person  rote  upon  the  dcter- 
arnsxion  of  any  question  who  has  not  been  in  pos- 
session of  1000/.  stock  for  the  preceding  12  months,  un- 
less such  stock  have  been  obtained  by  bequest  or  mar- 
riage. Persons  possessed  of  1000/.  stock  are  empowered  to 
give  a  single  vote ;  3000/.  are  a  qualification  for  two  votes ; 
<ooo/.  for  three  votes  ;  and  10,000/.  and  upwards  for  four 
votes.  There  were  3003  proprietors  on  the  company's 
books  in  1835;  of  these.  1494  were  qualified  to  give 
single  votes ;  393,  two  votes  ;  69,  three  votes ;  and  48,  four 
votes.  Upon  any  special  occasion,  9  proprietors,  duly 
qualified  by  the  possession  of  1000/.  stock,  may,  by  a  re- 
quisition in  writing  to  the  court  of  directors,  call  a  gene- 
ral court ;  which  the  directors  are  required  to  summon 
within  10  days,  or,  in  default,  the  proprietors  may  call 


such  court  by  notice  affixed  anon  the  Royal  Exchange. 
In  all  such  courts  the  questions  are  decided  by  a  majority 
of  voices  ;  in  case  of  an  equality,  the  determination  must 
be  by  the  treasurer  drawing  a  lot.  Nine  proprietors  may, 
by  a  requisition  in  writing,  demand  a  ballot  upon  any 
question,  which  shall  not  be- taken  within  24  hours  after 
the  breaking  up  of  the  general  court. 

Court  "/  Director*  Tho  court  of  directors  is  com- 
posed of  §4  members,  chosen  from  among  the  proprietors, 
each  of  whom  must  be  possessed  of  2000/.  stock;  nor  can 
any  director,  after  being  chosen,  act  longer  than  while  he 
continues  to  hold  stock.  Of  these,  6  are  chosen  on  the 
sccoimI  Wednesday  in  April  in  each  year,  to  serve  for  4 
years,  in  the  room  of  6  who  have  completed  such  service. 
After  an  Interval  of  12  months,  those  who  had  gone  out 
by  rotation  are  eligible  to  be  re-elected  for  the  ensuing  4 
years.  Formerly,  no  person  who  had  been  In  the  com- 
pany's civil  or  military  service  in  India  was  eligible  to  be 
elected  a  director  until  he  had  been  a  resident  in  Kngiand 
two  years  after  quitting  the  service  ;  but  this  condition  no 
longer  exists ;  and  all  civil  or  military  servants  of  the 
company  in  India,  supposing  they  are  otherwise  eligible, 
may  be  chosen  directors  immediately  on  their  return  to 
England.provlded  theyhave  no  unsettled  accounts  with  the 
company  ;  if  so,  they  are  ineligible  for  2  years  after  their 
return,  unless  their  accounts  be  sooner  settled.  (3  ft  4 
Will.  4.  c.  83.  <  28.)  The  directors  choose  annually,  from 
amongst  themselves,  a  chairman  and  a  deputy  -chairman. 
They  are  required  by  by-laws  to  meet  once  in  every  week 
at  least ;  but  they  frequently  meet  oftener,  as  occasion  re- 
quires. Not  less  than  13  can  form  a  court.  Their  de- 
terminations are  guided  by  a  majority.  In  case  of  an 
equality,  the  question  must  be  decided  by  the  drawing  of 
a  lot  by  the  treasurer:  upon  all  questions  of  importance, 
the  sense  of  the  court  is  taken  by  ballot.  The  company's 
officers,  both  at  home  and  abroad,  receive  their  appoint- 
ments immediately  from  the  court,  to  whom  they  are 
responsible  for  the  due  and  faithful  discharge  of  the  trust 
reposed  in  them.  Tho  patronage  is,  nevertheless,  so  ar- 
ranged, as  that  each  member  of  the  court  separately  par- 
ticipates therein. 

Secret  Committee.  —  The  principal  powers  of  the  court 
of  directors  are  vested  in  a  secret  committee,  forming  a 
sort  of  cabinet  or  privy  council.  All  communications  of 
a  confidential  or  delicate  nature  between  the  Board  of 
Control  and  the  company  are  submitted,  in  the  first  in- 
stance at  least,  to  the  consideration  of  this  committee ; 
and  the  directions  of  the  board,  as  to  political  affairs, 
may  be  transmitted  direct  to  India,  through  the  com- 
mittee, without  being  seen  by  the  other  directors.  The 
secret  committee  is  appointed  by  the  court  of  directors, 
and  its  members  are  sworn  to  secrecy. 

The  territorial  possessions  of  the  East  India  Company 
are  divided  into  the  three  presidencies  of  Bengal,  Ma- 
dras, and  Bombay,  at  each  of  which  the  executive  go- 
vernment Is  administered  by  a  governor  and  three  coun- 
cillors, the  governor  of  the  Bengal  presidency  being  at 
the  same  time  governor-general  of  India.  In  their  se- 
veral presidencies,  the  governors  and  their  councillors 
possess  the  privilege  of  enacting  and  enforcing  laws ; 
subject,  however,  in  some  cases,  to  the  concurrence  of 
the  supreme  court  of  judicature,  and,  In  all  cases,  to  the 
approval  of  the  court  of  directors  aad  the  board  of 
control. 

We  copy  the  following  tables  of  Revenue,  &c.  from 
Mr.  M'CuDoch's  Statistics,  vol.  11.  p. 519. 


Ax  Account  of  the  Total  Annual  Revenues  and  Charges  of  the  British  Possessions  in  India  under  the  East  India 
Company,  from  1809-10  to  1829-30 ;  showing  also  the  Nett  Charge  of  Bencoolen,  Prince  of  Wales  Island,  and  St. 
Helena,  the  Interest  paid  on  account  of  Debts  in  India,  and  the  Amount  of  Territorial  Charges  paid  in  England. 
—  {Pari.  Papers,  No. 23.  Seas.  1830.  and  No.306.  Sess.1833.) 
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Absthact  View  of  the  Revenues  and  Charges  of  India  for  the  Years  W31-32,  1*32-33,  1833-44,  and  (by  estimate) 

1*34-33. 
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N.B.  The  Company  realised  In  1S.M-J''  the  mm  of  10479,113/.  try  the  sale  of  commercial  avaets.  The  drtit*  of  the  '  ompnrn  tr 
India  on  the  30th  of  April,  1834,  amounted  to  31,463,433/.,  bearing  an  Interest  of  1 ,754445/.  a  year.  —  {Part.  Pnpr,  No.  380.  heaa.  IH-Vl  ) 


We  subjoin  the  following  table,  exhibiting  the 
edition  of  Mr.  Hamilton's  Indian  Gazetteer.  So 
ticular  provinces ;  but  we  believe  that  this  is  the 
the  whole  country.  ^  ^ 


and  population  of  India,  which  we  copy  from  the  second 
later  account*  have  bei-n  published  as  to  the  population  of  par- 
accurate  sUtement  that  has  hitherto  been  framed,  embracing 
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EA8Y.  The  sea  phrase  for  a  ship  that  mores  over  the 
sea  without  jerking  or  straining. 

EAU  DE  COLOGNE.  A  perfumed  spirit  originally 
prepared  at  Cologne,  and  principally  used  as  a  perfume ; 
thoujrh  many  imaginary  medical  virtues  have  also  been 
ascribed  to  it.  Various  recipes  have  been  published  for 
the  preparation  of  eau  de  Cologne,  some  of  them  ex- 
tremely  complicated.  (See  Ure't  Dictionary  qf  Arts  and 
Manufactures,  art.  "  Eau  de  Cologne.")  The  following 
Affords  a  good  imitation  of  the  original  article  :  — Take  of 
alcohol  one  pint ;  of  the  oils  of  bergamot,  orange-peel, 
and  rosemary,  each  one  drachm  ;  of  bruised  cardamom 
seeds  one  drachm  ;  orange-flower  water  one  pint ;  distil 
one  pint  from  a  water-bath. 

EAU  DE  LUCE.  A  strong  solution  of  ammonia, 
scented  and  rendered  milky  by  the  addition  of  a  little 
mastic  and  oil  of  amber.  It  is  considered  an  effective 
remedy  in  India  against  the  bite*  of  poisonous  snakes. 

EAVES.  (Fr.  eaux.)  In  Architecture,  the  lowest 
edges  of  the  inclined  skies  of  a  roof  which  project  beyond 
the  fare  of  tho  wall  so  as  to  throw  the  water  off  therefrom, 
that  being  their  office. 

EBBING  OF  THE  TIDE.  The  reflux  of  the  tide. 
See  Tide. 

EBENA'CE.C.  (Ebenus,  one  of  the  genera.)  A  na- 
tural order  of  shrubby  or  arborescent  Exogens  chiefly 
inhabiting  the  tropics.  They  are  allied  to  Oleacra*,  wltn 
which  thsyagrec  in  the  placentation  of  their  seeds ;  but 


are  distlnjruished 
usually  unisexual 
to  Aqutfrfiaee*;  but  differ  in  the' 1 
and  In  their  divided  sexes. 

for  the  hardness  and  blackness  of  their  wood, 
under  the  name  of  ebony  and  iron  wood  ;  othe 
A'aifi  of  China,  yield  an  eatable  fruit ;  all  are  t 
jects  when  growing. 

E'BIONITES.  An  ancient  sect  (referred  by  Mosheim 
to  the  second  century),  who  believed  in  Christ  as  »n 
inspired  messenger  of  God,  but  considered  him  to  be  at  the 
same  time  a  mere  man,  born  of  Joseph  and  Mary.  They 
maintained  also  the  universal  obligation  of  the  Mosaic  law, 
and  rejected  the  authority  of  St.  Paul.  The  origin  of 
their  name  is  uncertain,  some  deriving  it  from  that  of 
their  supposed  founder  ;  others  deduce  It  from  a  Hebrew 
word  signifying  poor,  and  suppose  the  title  to  be  given 
to  them  In  reference  either  to  the  poverty  of  the  class 
to  which  they  mostly  belonged,  or  the  meanness  of  their 
doctrine.   (See  Gicsrlcr's  Feci.  Hist.  b.  I.  c.  3.) 

E'BONY.   See  Ebknacxa. 

EBULLI'TION.  (Lat.  ebullitio,  huobting  up.)  The 
motion  produced  in  a  liquid  by  its  rapid  conversion  into 
vapour. 

ECCHYMO'SIS.  (Gr.  t*x*~.  I  pour  out.)  Theei- 
travasation  of  blood  into  the  cellular  membrane  which 
results  from  blows  and  bruises. 

ECCLE'SIA.   (Gr.  t««A*r,«.)  In 
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ECCLESIASTES. 

3*  great  assembly  of  the  Athenian  people,  at  which 
every  free  citizen  might  attend  and  vote.  This  assembly, 
tiwujrb  nominally  poue»s«d  of  the  supreme  authority  of 
the  state  frocn  the  earliest  timet,  yet  having  no  fixed 
f:nx-»  of  meeting,  wu  but  seldom  convened  at  all ;  ao  that 
the  archooa,  who  were  elected  from  the  body  of  noble*  or 
i  apatridsr,  had  virtually  the  whole  management  of  the 
Kite.  But  the  regulation*  of  Solon,  which  appointed  it 
to  meet  regularly  four  timet  in  every  period  of  thirty- 
five  day*,  beside*  extraordinary  occasions  on  which  it 
nupht  be  convened,  called  it  into  active  energy.  Solon, 
however,  restricted  the  lubjecta  discussed  In  the  Eccletla 
to  such  as  had  before  passed  through  the  senate  of  five 
hundred ;  but  when  the  democratic  (pint  of  after  time* 
prevailed,  this  rule  was  not  at  all  strictly  observed.  The 
magistrates  who  bad  the  management  of  these  assem- 
blies were  the  Prytanea  (sec  Pbytamxs),  the  Prohedh 
I  vr  PaoHEDRi),  and  Epistates  (tee  Epistates).  The 
first  of  these  sometime*  convened  the  people,  and  hung 
up  in  a  conspicuous  place  a  programme  giving  an  account 
w  the  matters  to  be  discussed.  The  J'rohedri  proposed 
to  the  people  the  subjects  on  which  they  were  to  decide, 
and  counted  the  votes.  The  Epistate,  who  presided  over 
the  whole,  gave  the  liberty  of  voting,  which  might  not  be 
n.- U'iore  his  Mimal  was  piven. 

The  forms  of  their  proceedings  were  as  follow :  —  First, 
an  expiatory  victim  was  sacrificed,  and  hi*  blood  carried 
and  sprinkled  round  the  bounds  of  the  assembly.  Then 
the  public  crier  demanded  silence,  and  invited  all  persons 
i  of  age  to  speak  ;  after  that,  any  one  who 


they 

to  the  decree  proposed  to  them  ?  "  The 
»otes  were  commonly  given  by  show  of  hands,  but  on 
stow  occasions  by  ballot.  When  the  suffrage*  had  been 
examined  and  their  numbers  declared,  the  Prytanet  dis- 
solved the  assembly.  In  order  to  incite  the  people  to  at- 
tend the  Ecciesia,  a  small  pay  of  one  or  throe  oboli  was 
given  for  early  appearance :  and  a  rope,  rubbed  with  ver- 
niltoo,  was  earned  through  the  Agora,  to  mark  such  as 
Ur«»d  behind,  who  were  accordingly  fined. 

ECCLE'SIA'STES.  One  of  the  canonical  books  of 
the  Old  Testament,  so  called  from  the  Greek  word  sig- 
nifying a  preacher.  Solomon  is  generally  supposed  to  be 
the  author  of  this  book,  though  various  opinions  have 
been  entertained  on  the  subject ;  and  indeed  the  whole 
question  of  its  author,  date,  and  design  is  involved  in  such 
attcnity,  "  that  the  labours  of  critics  and  commentators 
«rre  rather  to  perplex  than  to  assist  the  inquirer." 
{IloUtn  on  Eccles.) 

ECCLE'SIA'STIC.  Something  pertaining  to  or  set 
apart  for  the  church  ;  in  contradistinction  to  civil  or  te- 
otter,  which  regard*  the  world.  Ecclesiastics  are  persons 
whose  functions  consist  in  performing  the  service  or  in 
maintaining  the  discipline  of  the  church.    See  Clergy . 

ECCLESIASTICAL  COURTS.  The  ordinary  Ec- 
deujutical  Court*  in  England  and  Wales  are,  beginning 
with  the 

I.  The  Peculiar  Courts,  which  are  very  numerous ; 

Decanal,  Sub-decanal, 


nd  Vicarial ;  with  Jurisdiction  fre- 
to  a  single  parish,  and  sometimes 
of  the  matters  usually  subject  to 


ui  appeal  to  that  of  the  bishop. 
».  the  C 


's  Court,  generally  subordinate,  with 


Courts  of  Commissaries,  especially  appointed  by 
the  bbhop. 

«.  The  Diocesan  Court  of  every  bishop  within  his  rc- 
T'-cUve  diocese* 

V  The  Provincial  or  Archiepitcopal  Courts. 

These,  in  the  province  of  Canterbury,  which  contains 
t>enty-two  dioceses,  are  —  , 

(1.)  The  Court  of  Peculiars,  which  takes  cognisance  of 
Matters  arising  in  some  particular  deaneries. 

(1)  The  Prerogative  Court.  This  court  has  authority 
in  the  matter  of  all  wills  or  administrations  of  property 
left  by  persons  having  bona  notabilia,  that  is,  personal 
'*Utr  to  a  certain  amount,  within  several  dioceses  of  the 
province.  It  grants  administration  to  the  effects  of  all 
H«"h  persons  dying  intestate,  and  probate  of  wills. 

(1.)  The  Court  of  Arches,  or  Supreme  Provincial 
Coort  of  Appeal.  It  also  may  take  original  cognizance 
°f  fauie*,  by  letters  of  request  from  the  Inferior  courts ; 
and  it  has  a  separate  jurisdiction  of  its  own  in  suits  for 

ThepVovince  of  York,  including  four  dioceses  besides 
tl»»t  of  Sodor  and  Man,  ha*  two  courts ;  the  Prerogative 
C<wrt,  and  the  Chancery  or  Court  of  Appeal. 

A  suit  is  commenced  in  the  Ecclesiastical  Courts  by  • 

rited  may  appear  either  in  person  or  by  his  proctor,  who 
«Si»charge*  duties  similar  to  those  of  the  attorney*  incom- 
fwo  law  courts.  A  party  disobeying  citation  may  be 
contumacious,  and  imprisoned  by  an  attach- 


ECCLESIASTICAL  COURTS. 

In  case  the  party  cited  appear  to  show  cause  against  his 
citation  that  the  court  has  no  Jurisdiction,  or  that  he  U 
not  amenable  to  it,  this  preliminary  objection  Is  heard 
upon  petition  and  affidavits.  If  the  judge  decide  against 
the  defendant  on  the  question  of  jurisdiction,  the  latter 
may  apply  to  the  court*  of  common  law  for  a  prohibi- 
tion. 

If  the  cause  proceed  to  trial,  the  plaintiff's  first  state- 
ment of  facts  is  termed,  in  criminal  cases,  article!  s  In 
testamentary  causes,  an  allegation  ;  in  other  civil  pro- 
ceedings, a  libel.  Every  subsequent  plea  in  all  cases  is 
called  an  allegation  ;  and  every  allegation  is  divided  into 
separate  head*  or  articles  ;  so  that  witnesses  are  produced 
and  examined,  not  as  to  the  whole  allegation,  but  as  to 
such  special  facts  a*  may  be  within  their  knowledge. 
Where  a  plea  has  been  admitted,  a  certain  time,  or  term 
probatory,  is  allowed  to  the  party  making  it  to  examine 
his  witnesses. 

The  witnesses  are  either  brought  to  London,  or  ex- 
amined in  the  country  by  a  commission.  The  depositions 
are  taken  in  private,  and  in  writing,  by  the  examiner*  of 
the  court ;  who,  on  view  of  the  allegation*,  examine  the 
witnesses  by  such  questions  as  they  judge  most  proper  to 
elicit  the  truth.  'I  be  cross-examination  Is  conducted  by 
means  of  interrogatories,  delivered  by  the  adverse  party 
to  the  examiner,  and  by  him  addressed  to  the  witness. 
The  examinations  are  kept  secret  until  publication  pastes  ; 
after  which  either  party  is  allowed  to  except,  by  a  plea 
called  an  exceptive  allegation,  to  the  credit  of  an  adverse 
witness. 

When  the  cause  it  heard,  the  judge  firtt  peruses  and 
carefully  considers  all  the  pleas  and  evidence,  and  then 
hears  the  case  argued  by  counsel.  Judgment  is  given  in 
open  court ;  and  execution  enforced  by  the  compulsory 
process  of  contumacy,  tignificavit,  and  attachment .  Such 
is  a  very  general  view  of  the  ordinary  process  of  these 
courts. 

If  either  party  be  condemned  in  costs,  the  other  party's 
bill  is  taxed  by  the  registrar.  But  the  costs  due  by  a 
party  to  his  own  proctor  cannot  be  recovered  in  this  court, 
and  mutt  be  sued  for  by  an  action  at  law. 

The  law  of  the  Eccletlastical  Courts  is  administered  by 
men  associated,  as  a  distinct  profession,  for  the  practice  of 
the  civil  and  canon  laws.  They  arc  incorporated  as  "  the 
college  of  doctors  of  law."  Every  advocate  must  have 
taken  that  degree  in  the  university  of  Oxford  or  Cam- 
bridge. From  the  college  of  advocates 
selects  the  judges  of  the  provincial  courts. 

The  jurisdiction  of  these  courts  may  be  considered  as 
threefold :  — 1 .  In  causes  of  a  purely  spiritual  nature  per- 
taining to  the  discipline  of  the  church  ;  2.  In  mixed  causes, 
partaking  of  a  spiritual  and  civil  nature  ;  3.  In  causes  of  a 
purely  civil  nature. 

1.  The  first  of  these  branches  arises  out  of  the  na- 
tural power  exercised  by  every  church  to  correct  its 
communicants  by  censures  and  discipline  submitted  to. 
Under  this  class  falls  the  cognisance  of  offences  com- 
mitted by  the  clergy  themselves  by  neglect  of  duty,  im- 
moral or  heretical  delinquencies,  suffering  dilapidations, 
Ac. ;  also  by  laymen,  in  brawl' 

duct  in  churches  and  churchyards,  in  neglecting  to  i  . 


these,  except  the  last,  are  1 
The  punishments  Inflicted  are  monition, . 
munlcation,  suspension  ab  ingrettu  ecciesia  .  and  (In  the 
case  of  clergymen)  suspension  from  office  and  deprivation. 
In  the  case  of  laymen  a  great  part  of  this  jurisdiction  has 
fallen  into  disuse  j  and  the  real  penalty,  whenever  a  cause 
Is  tried,  consists,  for  the  roost  part,  in  the  payment  of  costs 
by  the  gwllty  party.  The  terrors  so  long  attached  to  the 
process  of  excommunication  (the  only  one  by  which  ec- 
clesiastical court*  can  enforce  a  sentence),  are  now  matter 
of  history.  By  the  common  law  a  person  excommuni- 
cated was  incapacitated  from  any  legal  act,  and  was,  more- 
over, on  certificate  from  the  bishop,  liable  to  imprison- 
ment until  reconciled  to  the  church ;  but  now,  by  the 
statute  S3  George  3.  chapter  127..  the  writ  de  contumace 
capiendo  is  substituted  for  the  old  writ  de  excommunicato 
capiendo  in  cases  of  contempt ,  and  In  the  few  cases  in 
which  excommunication  is  still  pronounced  as  a  sentence 
the  court  Is  empowered  to  assign  a  term  of  Imprisonment, 
not  exceeding  six  months.  2.  Causes  of  a  mixed  de- 
scription arc  suits  for  tithes,  church  rates,  seats  in  churches, 
and  faculties ;  which  concern  the  temporals  or  external 
possessions  of  the  church.  The  subtraction  of  tithes 
or  other  ecclesiastical  dues  may  be  complained  of  in  the 
Ecclesiastical  Courts ;  but  if  any  question  of  law  arises  on 
the  defence,  as  where  modus  or  prescription  Is  relied  on 
against  a  claim  of  tithe,  either  party  may  apply  for  a  pro- 
hibition from  the  King's  Bench,  as  the  Ecclesiastical  Court 
has  not  authority  to  decide  the  point  of  law.  Suits  ol  this 
description  are  consequently  of  rare  occurrence.  The 
Ecclesiastical  Court  exercises  jurisdiction  to  enforce  the 
payment  of  church  rates ;  hut  where  the  amount  to  be  re- 
covered does  not  exceed  10/.,  and  the  validity  of  the  rate 
^disputed,  two  Jti 


utticcs  may  enforce  payment  by  dis- 
property  in  a  seat  m  tne  uouy  ot  trie 
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ECCLESIASTICUS. 

church  can  be  claimed  only  In  virtu*-  of  a  faculty,  that 
la,  a  grant  from  the  ordinary  (or  Immediate  ecclesiastical 
superintendent) ;  or  of  a  prescription,  that  Is,  immemo- 
rial usage,  presumed  to  be  founded  on  a  faculty.  But 
the  court*  of  common  Law  Interfere,  —  1  .Where  the  pew 
Is  claimed  aa  annexed  to  a  house ;  3.  In  all  cases  of  pre- 
scription, in  which  a  prohibition  will  bo  granted  to  re- 
more  the  cause  from  the  ecclesiastical  tribunal  in  order 
to  have  the  prescription  tried  by  a  jury.  Causes  of  a 
purely  civil  nature,  although  in  their  origin  supposed  to 
possess  something  of  a  spiritual  character,  are  testament- 
ary and  matrimonial.  And  these  constitute  the  bulk  of 
the  business  transacted  in  our  Ecclesiastical  Courts.  The 
jurisdiction  of  these  courts  orer  wills  is  of  very  ancient 
date  in  England  ;  while  it  either  ceased  at  an  early  period 
or  was  never  held  valid  in  otherChristiaii  countries.  The 

intestate  was  entirc^at"the  discretion^  the  ordinary. 
This  is  one  of  the  rights  confirmed  to  the  prelates  by 
Magna  Charta.  The  absolute  power  of  the  ordinary  was 
first  limited  by  Edward  I.,  in  whose  reign  he  was  com- 
pelled to  discharge  the  intestate's  debts;  and  in  the 
reign  of  Edward  III.  he  was  obliged  to  divide  them,  by 
means  of  administrators,  among  the  kindred  of  the  de- 
ceased, in  proportions  which  were  finally  determined  by 
the  Statute  of  Distributions.  See  Administration. 

As  a  natural  consequence  of  their  power  to  distribute 
intestates'  effects,  the  bishops  acquired,  a  jurisdiction  over 
wills,  both  to  determine  their  validity,  and  to  decide  dis- 
putes respecting  bequests  of  personal  property ;  hence 
arose  the  fronting  probate  of  wills,  and  suits  for  legacies. 
{See  Will.)  The  courts  of  common  law  exercise  ex- 
clusive jurisdiction  over  all  testamentary  devises  of  real 
estate  ;  the  ecclesiastical  courts  possess  a  similar  power 
over  bequests  of  personal  estate ;  but  courts  of  equity 
have  no  authority  to  determine  the  validity  of  a  will  of 
any  description  of  property.  Hence,  in  a  devise  of  land, 
a  judge  and  jury  determine  on  viva  voce  evidence  ;  in  a 
bequest  of  personalty,  the  judge  of  the  ecclesiastical  court 
on  depositions  reduced  into  writing ;  and  when  the  will 
relates  both  to  real  and  personal  estate,  there  may  be  a 
double  trial  and  conflicting  determination*. 

Matrimonial  causes  form  the  next  and  most  Important 
branch  of  ecclesiastical  jurisdiction.  (See  Maaauox, 
Law  or.)  Directly,  the  ecclesiastical  courts  have  the 
sole  cognisance  of  the  validity  of  a  marriage  ;  but  indi- 
rectly, the  common  law  courts  assume  this  jurisdiction 
whenever  the  question  arises  In  a  civil  or  criminal  pro- 
ceeding before  them. 

ECCLE'SIA'STICUS.  An  apocryphal  book,  com- 
posed, as  is  generally  supposed,  by  Jesus  the  son  of  81- 
rach,  and  admitted  by  the  Romish  church  into  the  canon 
of  the  Old  Testament.  This  book  was  originally  written 
In  Syro-Chaldaic,  and  consist*  chiefly  of  meditations  re- 
lating to  religion  and  the  general  conduct  of  human  life.  It 
displays  but  little  regard  for  methodical  arrangement ;  but 
the  style  is  so  highly  poetical,  and  the  sentiments  so  pro- 
found, that  Addison  (Spectator,  No. GO.)  has  pronounced 
it  one  of  the  most  brilliant  moral  treatises  on  record. 

ECCOPRO'TICS.  I  Gr.  t*,imi, and  excrem<  mi  .) 

The  term  formerly  applied  to  mild  aperient  medicines. 

E'CHEA.   (Gr.  /  sosnsd.)    In  Ancient  Archi- 

tecture, sonorous  vases  of  metal  or  earth  in  the  form  of  a 
bell,  used  In  the  construction  of  theatres  for  the  purpose 
of  reverberating  the  sound  of  the  performer's  voice.  They 
were  distributed  between  the  seats  ;  and  are  described  In 
the  fifth  book  of  Vltruviu*.  who  states  that  Mummius  in- 
troduced them  In  Rome,  after  the  taking  of  Corinth,  where 
he  found  this  expedient  used  In  the  theatre. 

E'CHELON  (Fr.),  In  the  art  Military,  signifies  the 
position  of  an  army,  when  its  divisions  are  so  formed  as 
to  be  behind  one  another  in  the  form  of  steps. 

ECIlt'DNA.  In  Grecian  Mrthology,  the  daughter  of 
Geryon  and  the  sea-nymph  Calllrhoe,  or  of  Tartarus  and 
Gala ;  a  monster  that  devoured  travellers  :  parent,  ac- 
cording to  Ileslod,  of  those  well-known  terrors  of  ancient 
Greece.  -  Cerberus,  the  Hydra,  the  Sphinx,  and  the  Ne- 
mean  Hon.  Hence  some  suppose  the  name  to  represent  a 
sort  of  general  type  of  monsters  and  terrific  phenomena. 

Ecm'DNA.  In  Zoology,  a  name  proposed  by  Cuvier 
for  a  genus  of  Australian  quadrupeds,  having  the  gene* 
ral  form  of  an  ant-eater,  but  covered  with  spines.  The 
Echidna,  like  the  Ornithoryhnchus,  deviates  in  a  re- 
markable manner  from  the  typical  structure  of  the  mam- 
malia in  general  in  the  organization  of  the  generative 
and  osseous  systems,  and  forms  with  it  a  family  or  order 
called  Monotrema.  (See  that  word.)  In  the  male  of  the 
Echidna,  as  in  the  Ornithorhynehns,  the  hind  foot  is  armed 
with  a  curved  spur,  perforated  like  the  fang  of  a  riper  by 
the  duct  of  a  poison  gland,  whence  probably  the  reason 
for  the  name.  Among  the  colonists  of  Australia,  the 
Echidna  Is  generally  known  by  the  name  of  the  porcu- 
pine. It  frequents  sandy  localities,  lives  In  burrows,  and 
feeds  on  ants  and  other  insects,  which  It  entraps  by  means 
of  a  long  and  adhesive  tongue. 

ECHIVA'TUS,  In  Botany,  signifies  bristly. 

ECHI'VOCO'CCUS.  (Gr.  wt.  a  spine,  and 


ECHO. 

a  cyst  A  A  genus  of  Hydatids  or  Cystic  Entozoons,  of  which 
one  species  (Echin.  homtnis)  is  recorded  by  Rudolphl  as 
lnn-sting  occasionally  the  human  subject. 

ECHt'NODERMS,  Echinoderma.  (Gr.  tx'***<a  hedge- 
hog, and  it(put,  thin.)  A  name  applied  to  a  class  of  In- 
vertebrate animals,  which  have  a  crustaccous  or  coria- 
ceous integument,  most  commonly  armed  with  tubercles 
or  spines. 

ECH INO'POR A.  (Gr. %x»n,awpine, and ntH,opore.) 
A  subgenus  of  Madrepores.    See  that  word. 

ECHI'NUS.  (Gr.  sz<»«..)  The  generic  name  of 
the  sea-urchins,  which  constitute  the  type  of  the  class 
Echinoderma.  The  Linna-an  genus  is  now  subdivided 
Into  many  subgenera ;  some  of  which  have  their  names 
compounded  of  Echinus  and  some  other  word,  as  Ecki- 
nobruim,EchinocMarit,EchinoclupeMi,Echin<Konut.F^ki. 
nocoryi,  Echinocyamus,  Echinodiscus,  Echinoampas,Echi- 
nometra,  Echmotuns ,  Echinorodon,  Ac. 

Echinus.  In  Architecture,  the  same  as  the  ovolo 
or  quarter  round,  though  the  moulding  Is  only  properly 
so  called  when  carved  with  eggs  and  anchors.  (See  An- 
chors.)   It  is  tho  shell  or  husk  of  the 

to  it. 

E'CHO.  (Gr.  *irm,  sound.)  A  sound  reflected  from  a 
distant  surface,  and  repeated  to  the  ear.  When  sound  in 
its  passage  through  the  atmosphere  meets  an  obstacle, 
the  molecule*  of  air  in  vibration  are  reflected  in  the  same 
manner  as  elastic  bodies,  and  communicate  to  the  con- 
tiguous molecules  a  vibratory  motion,  which  is  propagated 
in  the  direction  determined  by  the  Inclination  of  the  op- 
posing surface  to  the  original  direction  in  which  the  sound 
reaches  it,  the  angle  of  incidence  being  equal  to  the  angle 
of  reflection.  Though  echo  is  a  simple  consequence  of 
the  reflection  of  sound,  several  conditions  must  be  ful- 
filled before  it  can  be  produced.  In  the  first  place,  it  is 
necessary  that  the  ear  be  situated  in  the  line  of  the  re- 
flection ;  and  in  order  that  the  person  who  emits  the 
sound  may  himself  hear  the  echo,  this  line  must  be  per- 
pendicular to  the  reflecting  surface,  at  least  If  there  Is 
onlv  one  reflecting  surface  ;  but  If  there  arc  several  such 
surface*  properly  disposed,  the  sound  may  be  brought 
back  by  a  series  of  successive  reflections  to  the  potnt  from 
which  It  emanated.  In  the  second  place,  it  is  necessary 
that  tho  opposing  surface  be  at  a  certain  distance  from 
the  ear ;  for  if  the  direct  and  reflected  sound  succeed  each 
other  with  great  rapidity,  they  are  in  some  measure  con- 
founded, and  the  echo  cannot  be  distinguished.  Henco 
large  room*  and  vaulted  caves  have  a  strong  resonance, 
but  no  echo  Is  produced  by  them  ;  the  proximity  of  the 
walls  rendering  it  Impossible  to  distinguish  tho  reflected 
sounds. 

Observation  proves  that  sound  passes  through  the  at- 
mosphere at  the  rate  of  about  1 12-r>  feet  in  a  second  ;  hence 
a  person  placed  at  half  that  distance,  or  513  feet  from  tho 
reflecting  surface,  would  bear  the  echo  exactly  one  second 
after  the  sound  was  emitted  by  him,  and  the  echo  would 
repeat  as  many  distinct  sounds  as  the  ear  can  distinguish 
in  a  second.  The  utmost  number  of  sounds  which  any 
ear  can  distinguish  In  a  second  perhaps  does  not  exceed 
ten ;  hence  the  least  distance  of  the  reflecting  surface 
from  the  point  whence  the  sound  is  emitted  must  be 
about  M  feet,  in  order  that  an  echo  may  be  produced. 

Every  thing  which  Is  capable  of  reflecting  sonorous 
pulses  may  cause  an  echo ;  whence  the  wall  of  a  house,  or 
the  rampart  of  a  city,  a  wood,  rock*,  or  mountains,  produce 
echo*.  Unless,  however,  the  surface  which  reflects  the 
sound  is  of  considerable  extent,  the  echo  will  be  too  feeble 
to  be  heard.  A  certain  degree  of  concavity  in  the  surface, 
by  which  several  diverging  rays  of  sound  are  collected 
and  concentrated  at  the  point  where  the  echo  is  audible,  if 
not  absolutely  essential,  is  at  least  highly  favourable  to  the 
production  of  echo*.  It  is  a  property  of  the  ellipse  that 
every  sound  proceeding  from  one  of  its  foci,  and  Impinging 
against  the  curve,  is  reflected  Into  the  other  focus  ; 
two  persons  placed  In  the  two  foci  of  an  elliptic 
may  converse  with  each  other  in  a  whisper,  and  their  i 
not  be  heard  by  those  who  arc  in  the  other  parts  of  the 
room.  Hence  also  walls  or  buildings  approaching  to 
the  elliptic  form  return  sounds  with  groat  distinctness 
and  force,  in  the  whispering  gallery  of  St.  Paul's,  the 
faintest  sound  is  conveyed  from  one  side  of  the  dome  to 
the  other,  but  is  not  heard  at  any  intermediate  point. 
In  Gloucester  cathedral  a  gallery  of  an  octagonal  form 
convey*  a  whisper  7'>  feet  across  the  nave.  Some  echo* 
are  remarkable  for  their  frequency  of  repetition.  An 
echo  in  Woodstock  Park  repeats  17  syllables  by  day  and 
20  by  night.  Southwell  ( Phil.  Tram.  1766)  describes  an 
echo  in  the  Simonetta  palace,  near  Milan,  which  repeated 
the  report  of  a  pistol  Go  times.  In  Btrek't  History  of  the 
Royal  Society,  an  account  Is  given  of  an  echo  at  Rosneath, 
near  Glasgow,  that  repeat*  a  tunc  played  with  a  trumpet 
three  times,  completely  and  distinctly. 

Echo,  in  Architecture,  is  a  terra  often  applied,  though 
improperly,  to  certain  vault*  and  arches,  usually  of  an 
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ECHO'METER.  In  Music,  •  tort  of  Male  or  rale, 
marktd  with  lines,  which  serve  to  measure  the  duration 
of  sounds,  and  to  ascertain  their  interval*  and  ratios. 

ECLK'CTICS.  (Gr.  Uxiyv,  I ptcJt  <mt.)  Those  phi- 
losophers who  endeavour  to  select  from  the  systems  of 
various  schools  those  doctrines  alone  which  are  true,  and 
fc)  present  these  in  the  form  of  an  entire  whole.  An  ec- 
lectic spirit,  it  is  evident,  can  only  arise  at  a  period  of  some 
nLitunty  in  philosophical  si-eculation.  Whether  or  not 
it  is  to  be  regarded  as  an  evidence  of  the  decay  of  original 
paver  in  the  age  in  which  it  appears,  must  depend  on  the 
•ess  or  greater  coherence  in  the  system  when  completed. 
In  one  sense  of  the  word,  Plato  and  Aristotle  may  be  re- 

>th  availed  themselves  largely 
lessors.  Plato,  in  particular, 
in  his  scheme  of  philosophy  the  whoio  of 
lan  one  foregoing  system  ;  as  the  doctrine  of  Ho- 
of the  perpetual  flux  of  sensible  objects,  and  the 
uncertainty  of  sensible  impressions.  But  In 
of  these  great  thinkers  the  discerpta  membra 
are  reunited,  and  endued  with  a  principle  of  vitality  as 
constituent  parts  of  a  harmonious  whole.  The  same 
cannot  be  said  of  others  who  have  adopted  a  similar  me- 
thod ;  especially  of  most  of  those  to  whom  the  term  eclectic 
has  been  more  peculiarly  applied.  These  philosophers 
lived  chiefly  under  the  Roman  empire.  The  most  cele- 
brated among  them  may  be  said  to  have  been  Kpictetus 
(a.  d.  90)  ana  Plutarch.  The  latter,  in  particular,  a  man 
of  great  and  various  endowments,  may  yet  be  taken  as  a 
striking  instance  of  a  false  eclecticism.  His  great  object, 
m  bis  philosophical  writings,  seems  to  have  been  to  re- 
concile the  profound  speculations  and  pure  morality  of 
the  philosophers  with  the  fanciful  inventions  and  the 
gross  theology  of  the  poets  and  priests  of  Greece,  Italy,  or 
fcgrpt. 

A  tar  more  favourable  specimen  of  the  eclectic  spirit 
has  been  afforded  us  in  modern  times  in  the  person  of 
M.  Victor  Cousin,  without  doubt  the  most  able  and  inge- 
nious thinker  of  modem  France.  See  his  Lectures  on 
tke  Hist,  of  Philosophy,  In  which  eclecticism  is  presented 
under  its  fairest  guise,  and  vindicated  with  the  utmost 
of  style  and  acutencss  of  thought. 
LI'PSBS  (Gr.  biased.*,  from  UXurm,  I  faint 
or  disappear),  taken  in  a  general  sense,  are  those 
i  which  exhibit  the  obscuration  of  astronomical 
,  and  may  be  divided  into  two  kinds,  in  reference 
to  the  circumstances  under  which  they  are  presented ;  vis. 


i.  When  the  obscuration  is  caused  by  an  interception  of 
the  light  received  by  the  luminary  from  the  sun  ;  as  in  the 
rases  of  eclipses  of  the  moon,  eclipses  of  Jupiter's  satel- 


to  the 


i  is  caused  by  an  inter- 
r.  of  the  light  transmitted 
' ;  and  this  kind  consists 
Itations  of  stars  and  planets  by 
the  moon,  and  the  transit*  of  Mercury  and  Venus  over  the 
disc  of  the  sun. 

The  most  popular  and  generally  interesting  objects  are 
the  eclipses  of  the  mn  and  moon  ;  and  their  causes  and 
aspects  will  here  deserve  some  explanation.  The  earth 
and  moon  being  opaque  bodies  are  illuminated  by  the 
sun ;  and.  Just  as  we  observe  with  small  opaque  bodies  on 
the  surface  of  the  earth  which  are  within  the  range  of 
ocular  examination,  they  cast  their  shadows  In  directions 
which  are  opposite  to  the  sun.  As  the  figures  of  the 
bodies  are  nearly  spherical,  and  as  the  sun  is  the  largest, 
it  is  plain  that  these  shadows  must  be  very  nearly  of  a 
conical  form.  The  moon  is  eclipsed  when  it  becomes  in- 
volved In  the  shadow  of  the  earth,  and  so  deprived  of  the 
light  It  is  accustomed  to  receive  from  tho  sun  ;  and  this 
can  take  place  only  at  the  time  of  full  moon,  or  when  the 
moon  Is  In  opposition  to  the  sun.   Let  S  represent  the 


ran,  E  the  earth,  and  n' t  n  its  conical  shadow,  into  which 
the  rays  of  the  sun  do  not  enter.  This  shadow  must  evi- 
dently be  a  portion  of  the  larger  cone  T  t  T*  which  en- 
velops both  bodies.  Suppose  the  plane  of  the  paper  to 
be  the  plane  of  the  ecli|«tic,  or  tho  plane  In  which  the 
earth  moves  round  the  sun.  and  let  C  C  represent  a  por- 
tion of  the  path  of  the  moon  round  the  earth,  the  arrows 

of  her  motion.  Conceive  also  by 
TP(,T'P('  the  two  opposite 
!«T  PT',{'P(t  to  be  drawn. 
,C'P«,li  called  the  penumbral 
come :  and  the  space  Nnis'  N',  projected  beyond  tho  earth, 
is  called  the  earth's  penumbra.  It  is  evident  that  any 
position  within  this  penumbra  is  at  least  partially  deprived 
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be  in  that  position,  it  Is  obvious  that  the  Interposition  of 
the  earth  would  act  as  a  partial  screen  and  obscure  a 
portion  of  the  sun's  disc  from  his  view.  It  is  also  evident 
that  a  greater  portion  of  the  disc  of  the  sun  would  be 
hidden  from  this  supposed  spectator  as  his  position  ap- 
proaches nearer  to  the  earth's  shadow :  and  that  If  wo 
suppose  him  to  enter  the  shadow,  he  will  become  totally 
deprived  of  the  light  of  the  sun,  the  disc  of  the  sun  in  this 
case  being  entirely  hidden  by  the  intervention  of  the 
earth.  From  this  observation  it  follows  that  as  the 
moon  advances  In  the  penumbra  from  £  to  tn  her  disc 
will  receive  less  and  less  light  from  the  sun,  and  its  bright- 

totally  deprived  of  the  light  of  the  sun,  and  is,  to 
terms,  darkened  or  eclipsed.  If  in  the  course  of  the 
•  part  of  the  moon's  disc  enters  the  earth's 
,  it'ls  called  a  partial  eclipse;  but  If  the  moon  is 
totally  darkened  by  the  whole  disc  entering  the  shadow, 
it  U  called  a  total  eclipse.  It  is  to  be  understood  in  tho 
diagram  that  the  orbit  of  the  moon,  or  the  path  she  de- 
scrities  round  the  earth,  it  not  in  the  plane  of  the  ecliptic 
or  the  plane  of  the  paper,  but  inclined  to  It  at  an  angle 
always  greater  than  4-67'  and  leas  than  5°2T.  This  is 
the  reason  why  eclipses  of  the  moon  do  not  happen  at 
every  full  moon,  for  they  can  only  take  place  when  the 
moon's  elevation  above  the  ecliptic  at  full  moon  happens 
to  be  less  than  the  semidiameter  of  the  section  of  the 
earth's  shadow  through  which  she  passes.  In  the  course 
of  a  year  there  may  be  three  eclipses  of  the  moon,  which 
is  the  greatest  number  that  can  happen  -,  but  there  must 
always  necessarily  he  two. 

At  the  time  of  new  moon,  or  when  the  moon  is  between 
the  sun  and  the  earth,  her  shadow  or  penumbra  may  tall 
on  the  disc  of  the  earth  at  certain  places,  and  prevent  either 
all  or  part  of  the  light  of  the  sun  from  reaching  those 
places  on  the  earth's  surface.  This  circumstance  pro- 
duces the  phenomenon  of  a  total  or  partial  eclipse  of  the 
sun,  which  is  limited  to  the  portion  of  the  earth  on  which 
the  moon's  shallow  or  penumbra  happens  to  fall.  The 
shadow  of  the  moon  does  not  always  reach  so  far  as  the 
earth.  In  the  two  following  diagrams,  annexed  by  way 
of  illustration,  the  former  represents  the  case  in  which  it 
does  reach,  and  tho  Utter  represents  the  case  in  which  it 


does  not  reach,  the  surface  of  the  earth.  The  shadow  of 
the  moon  In  the  first  diagram  falls  upon  a  portion  of  the 
earth's  surface  between  m  and  m* ;  and  the  inhabitants.  If 
any,  of  that  portion,  will  evidently,  from  what  has  tieen 
said  before,  have  the  sun's  disc  wholly  covered  by  the  in- 
of  the  dark  body  of  the  moon,  and  therefore 
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hare  presented  to  them  a  total  eclipse  qf  the  sun.  But  in 
the  second  diagram,  where  the  shadow  of  the  moon  does 
not  reach  the  earth,  if  we  suppose  the  dark  conical  shadow 
ntn'  to  bo  produced  into  the  small  opposite  cone  m  I  m' 
meeting  the  surface  of  the  earth,  it  will  be  obvious,  after  a 
slight  consideration,  that  any  supposed  spectator  within 
this  latter  cone,  or  any  inhabitant  of  the  portion  tn  m'  of 
the  earth,  will  perceive  the  dark  body  of  the  moon  wholly 
within  the  disc  of  the  sun,  and  Intercepting  only  an  In- 
terior part  of  his  light ;  the  unobscured  part  of  the  sun 
which  circumscribes  the  disc  of  the  moon  will  conse- 
quently present  the  appearance  of  a  beautiful  luminous 
ring  or  annulus,  and  the  eclipse  exhibiting  this  aspect  is 
commonly  called  an  annular  eclipse  of  the  sun  ;  the  cone 
mtm'  may  be  similarly  called  the  annular  cone.  It  does 
not  always  occur,  during  the  progress  of  an  eclipse  of  the 
sun,  that  either  the  dark  shadow  of  the  moon  or  the  an- 
nular cone  will  fall  on  the  earth's  surface,  and  it  very 
rarely  happens  that  either  of  them  will  fall  on  any  defined 
spot,  such  as  London  or  F.dinburgh.  For  the  occurrence 
of  an  eclipse  on  the  earth,  It  Is  only  necessary  that  the 


moon's  penumbra  N  n  n*  N'  shall  be  projected  against  a 
portion  of  the  terrestrial  surface,  as  an  Inhabitant  of  that 
portion  will  at  least  have  a  part  of  the  disc  of  the  sun  In- 
tercepted by  the m 
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eclipse,  and  consequently  only  a  part  of  the  tun's  disc  it 
obscured  to  terrestrial  vision.  It  is  called  a  partial  eclipse 
of  the  tun.  and  in  that  respect  It  Is  similar  to  a  partial 
eclipse  of  the  moon.  If  in  the  two  diagrams  we  sup- 
pose, as  before,  the  plane  of  the  paper  to  be  the  plane  of 
the  ecliptic,  the  position  of  the  moon  must  not  necessarily 
be  considered  to  be  In  that  plane.  The  north  pole  of  the 
earth  will  be  directed  upwards  at  an  angle  of  about  '23-  28', 
and  the  arrows  will  represent  the  direction  in  which  the 
earth  revolves  about  its  axis ;  the  moon  proceeds  round 
the  earth  in  the  same  direction,  and  carries  her  penumbra 
across  the  earth's  surface  with  a  much  greater  velocity 
than  the  earth's  rotation.  It  follows,  therefore,  that  the 
arrows  Indicate  also  the  direction  in  which  the  phenomena 
of  the  eclipse  pass  geographically  over  the  earth,  vis.  from 
west  to  east ;  and  that  different  places  will  have  the  eclipse 
at  a  later  or  earlier  time,  according  as  they  are  more  to 
the  east  or  west.  Eclipses  of  tho  sun  occur  more  fre- 
quently than  eclipses  of  the  moon.  In  the  course  of  each 
rear  there  must  be  two  at  least  in  some  parts  of  the  earth ; 
but  there  cannot  possibly  be  more  than  four, — a  number 
that  sometimes,  though  very  seldom,  happens. 

Calculation  qf  Eclipses  of  the  Sun  and  Moon — It  is 
here  chiefly  intended  to  explain  methods  by  which  the 
times  of  beginning  and  ending  of  any  phase  or  appearance 
may  be  predicted  for  a  particular  puce  on  the  earth.  For 
these  calculations  it  Is  necessary,  first,  to  ascertain  the 
longitudes  and  latitudes  of  the  sun  and  moon  by  means  of 
the  solar  and  lunar  tables.  Those  of  the  sun  may  be  de- 
termined from  the  revised  tables  of  Carlinl,  which  form 
the  supplement  to  the  Milan  Ephemeris  for  the  year  1K33 ; 
and  those  of  the  moon  may  be  calculated  from  the  tables 
of  Burckhardt  or  Dameiseau.  With  the  help  of  the  tables, 
the  hourly  variations  of  the  same  quantities,  as  well  as 
the  horisontal  parallaxes  and  semidiameters  of  both 
bodies,  are  to  be  calculated.  The  results  so  found  will 
be  elements  from  which  the  phenomena  of  the  eclipse  may 
be  determined  for  any  stated  place  on  the  earth  ;  but  their 
tutation  is  necessary  only  for  eclipses  that  occur  at 
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positions  arc  there  likewise  reduced  to  the  plane  of  the 
equator,  so  as  to  determine  the  places  of  the  bodies  by 
their  right  ascensions  and  declinations,  which  are  more 
readily  applicable  to  the  calculation  of  all  the  circum- 
stances of  an  eclipse ;  besides,  the  right  ascensions  and 
declinations  of  the  moon  are  given  with  the  utmost  pre- 
cision for  every  hour,  which  adds  considerably  to  the 
facility  of  these  calculations.  It  will  here  be  the  more 
generally  useful  and  interesting,  therefore,  to  describe 
methods  by  which,  with  the  use  of  the  Nautical  Almanac, 
the  circumstances  of  an  eclipse  may  be  predicted,  as  it  will 
appear  from  any  given  spot  on  the  earth's  surface. 
In  the  diagram  (Jig.  1 .}  join  E  m,  K  C »  8  n,  and  denote 
Rmsb  the  moonS  horizontal  |>arallax,  by P, 

ESitn       sun's    'by  r, 

T  it  S  =       sun's  semidiamcter,  by  r ; 

then  the  angle  M  E  m  Is  the  semldiameter  of  the  section 
of  the  earth's  shadow  traversed  by  the  moon,  as  It  would 
be  seen  from  the  centre  E ;  and  the  angle  M  EC  is  the 
similar  semidiamcter  of  the  penumbra.  To  determine 
the  semldiameter  of  the  section  of  the  shadow,  we  have 
mV.t=V.mn  —  Etm—Emn—  (8»  T  —  nSf)  —  Ew»n 
+  »  9  f  —  S  *  T  ;  that  Is,  the  semidiamcter  of  the  shadow 
■»  P  +  sr  —  #.  This  value,  however,  is  affected  by  tho  at- 
mosphere of  the  earth,  which  absorbs  those  rays  of  the 
sun  that  would  pass  near  to  the  surface,  and  thus  makes 
the  shadow  of  the  earth  to  appear  sensibly  larger.  To 
take  this  effect  into  account,  it  is  the  usual  practice  of 
astronomers  to  increase  the  value  given  by  the  preceding 
-  ssion  by  one-sixtieth,  or  to  add  as  raanv  seconds  as 
are  minutes  in  the  radius  of  the  section.  The 
formula  employed  in  this  calculation  is  therefore 

CI 

Semid.  of  shadow  =  „  (P  •*>  r  —  r). 

By  adding  to  this  the  angle  m  Y.  C  =»  m  it  C  =»  T  n  T'  —  2  r, 
we  have  also, 

Semid.  of  penumbras*  ~  (P  +  r-r)  4-  Sr. 

Let  the  drele  H  H'  K  represent  the  section  of  the 

the  moon  passes  during 
the  eclipse ;  P  Q  a  por- 
tion of  the  circle  of  de- 
clination which 


through  the  c 
and  the  north  a 
poles,  P  being 


the  north,  and  S  to- 
wards the  south  ;  A  II  a 
portion  of  the  parallel 
of  declination,  which 
also  passes  through  S  ; 
O  K,  intersecting  P  Q 
in  e,  the  lino  or  orbit  described  by  the  centre  of  tho  moon 
in  passing  through  the  shadow ;  M  her  position  when 


she  first  comes  into  contact  with  the  shadow,  and  begins 
to  be  eclipsed  at  H  ;  m  her  position  at  the  middle  of  the 
eclipse,  or  time  of  greatest  obscuration ;  and  M'  her  position 
at  leaving  the  shadow  when  the  eclipse  ceases.  In  the 
figure,  for  the  sake  of  convenience,  the  shadow  is  i 
to  be  fixed ;  and  hence  the  motion  of  M  Isi 
to  be  the  entire  motion  of  the  moon,  but  the  motion  with 
which  she  passes  through  the  shadow,  or,  as  It  is  called, 
the  relative  motion  of  the  moon.  This  relative  motion 
Is  equal  to  the  difference  between  the  motion  of  the  moon 
and  that  of  the  shadow.  But  as  the  centres  of  the  sun 
and  shadow  mutt  always  be  in  opposite  points  of  toe 
sphere,  as  seen  from  the  centre  of  the  earth,  the  motion 
of  the  thadow  will  be  just  the  same  as  that  of  the  sun. 

At  any  assumed  time  T,  near  to  the  time  of  opposition, 
let  a  be  the  position  of  M .  and  draw  a  b  parallel  to  A  B  ;  at 
this  Instant  let  m  denote  the  difference  between  the  right 
ascensions  of  the  moon  and  thadow  ;  also  1  et  z  =  S  b ,  and 
y  —  a  b.    Then,  from  what  has  preceded. 

Right  ascension  shadow  m  right  ascension  0  +  I2». 

Declination  shadow  a  declination  0  with  a 
name. 

*  «■  right  ascension  shadow  —  right  ascension  C 
M  mm  declination  C  —  declination  shadow 
■»  declination  C  +  declination  0. 
But  as  a  b  =»  y  may  be  considen-d  to  be  partof  a  ; 

of  declination,  and  as  « is  the  spherical  angle  it  i 
from  the  pole,  it  is  evidei 
ation.   We  must  therefo 
quantities:  — 
Right  ascen.  shadow  =  right  ascen.  0  +  13k. 

■y  S3  (right  ascen.  shad.  —  that  of  C)  x  cos.  C 's  dec. 
hourly  mo.  y  » (hor.  mo.  O  right  ascen.  —  that  of  ©) 
X  cos.  'C  "s  dec. 

*  C    dec.  +  0*s  dee. ' 

hourly  mo.  *  =»  hor.  mo.  £'t  dec.  +•  hor.  mo.  ©*s  dec. 
It  will  be  here  observed  that  hourly  mo.  y  denotes  the 
decrease  of  y,  while  hourly  mo.  r  denotes  the  increase  of  i , 
in  one  hour. 

It  §  denote  the  angle  c  I  S  or  m  S  c,  which  It  the 
atlon  of  the  relative  orbit  O  R  with  the  parallel  A 
find  also, 


hat  y=»«  x  cos.  C't 
first  calculate  the  ft 


hourly  mo.i 
"hourly  mo.  y 

hourly  motion  in  the  orbit  oRs 


hourly  mo.  y-m 

COS.*" 

Again,  in  the  right-angled  triangle  ab  S,  knowing  the 
sides  S  b  =t,  and  a  b  »y,  we  calculate  the  angle  a  S  6  and 
the  distance  S  a.  The  difference  of  the  angles  aSb.mSc, 
gives  the  angle  a  S  m  t  and  In  the  right-angled  tnanglf 
a  S  ro,  knowing  also  the  side  a  S,  we  find  the  otr 
sides  a  m.  S  m,  the  latter  of  which  is  the  nea 
of  t  he  centres  of  the  moon  and  shadow .  The  < 
at  the  beginning  or  ending  of  the  ecr1pse.lt  I 
ing  the  semldiameter  of  the  moon  to  that  of  the  shadow  . 
hence.  In  the  triangle  MSm,  knowing  also  the  side  S  m, 
we  find  the  side  Mm  =  m  M'  ;  and  by  subtracting  and 
adding  the  value  of  a  m,  before  found,  we  get  the  dis- 
tances M  a,  «  M'.  Knowing  therefore  these  distances,  and 
the  hourly  motion  tn  the  orbit  O  R,  we  find  the  ttmes  em- 
ployed by  the  moon  in  traversing  them :  the  former  of 
these  times,  subtracted  from  the  time  originally  assumed 
at  which  the  elements  were  taken,  will  therefore  give  the 
time  of  the  beginning  of  the  eclipse;  and,  similarly,  by 
adding  the  latter,  we  get  the  time  at  which  the  eclipse 
will  terminate.  The  times  thus  found  will  be  for  the 
meridian  of  Greenwich,  and  will  require  reducing  for  the 
longitude  of  the  place. 

To  those  who  are  not  familiar  with  algebralral  opera- 
tions, a  rough  sketch  of  the  figure,  drawn  by  the  hand, 
will  indicate  most  distinctly  the  way  in  which  the  several 
angles  and  lines  ought  to  be  combined  in  the  process  of 
the  calculation. 

For  an  eclipse  of  the  sun  the  relative  positions  of  the 
sun  and  moon  are  not  Independent  of  the  observer's  po- 
sition, like  those  of  the  moon  and  the  earth's  shadow.  la 
the  calculation  of  an  eclipse  of  the  tun,  we  must  first  apply 
the  effects  of  the  relative  parallax  to  the  right  ascension 
and  declination  of  the  moon  to  get  her  exact  position  with 
respect  to  the  sun,  as  she  will  appear  to  a  spectator  at  the 
place  for  which  the  calculation  Is  proposed  to  be  made. 
(See  the  article  Pabam.ax.)  By  subtracting  and  adding 
the  hourly  motions,  given  in  the  Nautical  Almanac,  we 
obtain  the  values  of  the  quantities  for  an  hour  before  and 
after  the  time  of  conjunction  in  right  ascension.  Then. 


the 

as  for  an  eclipse  of  the  moon,  only  substituting  the  sun 
In  place  of  tho  sections  of  the  earth's  shadow.  The  half 
differences  of  the  quantities  so  computed  for  an  interval 
of  two  hours  will  show  their  apparent  hourly  motions ; 
and  with  these  the  remaining  calculation,  for  either  time, 
Is  precisely  the  tame  as  hat  already  been  described  for  an 
eclipse  of  the  moon.  It  is  only  further  to  be  observed, 
that  as  the  apparent  relative  motion  of  the  moon  is  not 
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my  uniform,  the  results  will  be  most  accurate  when 
they  are  doee  to  the  times  assumed.  If  a  very  accurate 
calculation  of  the  beginning  or  ending  be  required,  It  will, 
U  this  reason,  be  necessary  to  repeat  the  calculation  for 
a  tingle  assumed  time  close  to  the  occurrence  of  the 
l±w ;  and  for  this  purpose  we  may  adopt  the  hourly 
In  the  first  calculation.  In  these  cases,  greater 
Is  to  be  obtained  by  interpolating  the  right 
mvd  elect ifi&t ions  from  the  rtinninjf  ephemcris 
tiwji  fry  inferring  them  from  (he  list  of  dements • 

ECLPPT1C.  In  Astronomy,  the  great  circle  of  the 
heavens  which  the  tun  appears  to  describe  In  his  annual 
revolution.  It  has  been  called  the  ecliptic,  because 
eclipses  only  happen  when  the  moon  is  In  the  same  plane, 
or  very  near  it.  The  ecliptic,  from  time  immemorial, 
bu  been  conceived  to  be  divided  into  twelre  equal  parts, 
called  signs,  —  Aries,  Taurus,  Gemini,  Cancer,  Leo,  Virgo, 
Libra,  Scorpio,  Sagittarius,  Capricornus,  Aquarius,  Pisces. 
I'  thp  hi.ni*  of  the  ecliptic  arc  not  to  be  confounded 
with  the  signs  of  the  zodiac,  whkh  denote  the  places  oc- 
cupied by  certain  constellations,  and  consequently  never 
alter  their  position  In  the  heavens.  The  signs  of  the 
ecliptic  denote  merely  arcs  of  30°  ;  and  as  they  are  reck- 
oned from  the  intersection  of  the  equator  and  ecliptic, 
which  is  not  a  fixed  point,  their  limits  are  not,  In  all  ages, 
dj  trrmined  t>y  the  same  stars. 

The  ecliptic  la  the  circle  to  which  longitudes  and  lati- 
tudes in  the  heavens  arc  referred,  as  right  ascensions  and 
declinations  are  referred  to  the  earth's  equator. 

The  angle  which  the  plane  of  the  ecliptic  makes  with 
the  plane  of  the  equator  is  called  the  obliquity  of  the 
ecliptic.  It  is  to  the  oblique  position  of  these  two  planes 
that  we  owe  the  vicissitudes  of  the  seasons.  If  the 
equator  coincided  with  the  ecliptic,  the  days  and  nights 
would  always  be  equal  at  all  parts  of  the  earth,  and  there 
would  be  no  summer  or  winter.  • 

The  obliquity  of  the  ecliptic  at  the  present  time  (Jan.  I. 
I  MO)  is  23°  71'  36- 5»".    (Nautical  Almanac.)  This 
quantity,  besides  being  subject  to  a  periodic  variation  of 
about  1*",  arising  from  the  nutation  of  the  earth's  axis, 
it  affected  by  a  secular  inequality,  of  which  the  period  Is 
not  ascertained.   By  comparing  the  observations  of  the 
f  resent  times  with  those  made  Fn  former  ages,  it  Is  found 
that  the  obliquity  has  continued  to  undergo  a  slow  pro- 
gressive diminution,  the  rate  of  which  appears  to  be 
about  45"  in  a  century,  amounting  to  a  fourth  of  a  degree 
since  the  time  of  Hipparchus.   The  planes  of  the  ecliptic 
and  equator  hare  consequently  been  approaching  each 
other  during;  the  last  9000  years  ;  but  though  mathe- 
maticians hare  not  yet  ventured  to  assign  the  limit  of  this 
approach,  it  cannot  exceed  a  certain  small  quantity  ;  and, 
after  a  few  thousand  years  more,  the  two  planes  will 
begin  again  to  recede.   The  diminution  of  the  obliquity 
is  caused  by  the  action  of  the  other  planets,  particularly 
Venus  and  Jupiter,  on  the  earth ;  In  virtue  of  which 
action  the  plane  of  the  earth's  orbit  U  drawn,  as  it  were, 
nearer  to  the  planes  of  these  two  planets.  See  Nutation, 
and  Pretksxion  or  tub  Equinoxes. 
ECLIPTIC  DIGITS.  See  Digits. 
ECLIPTIC  LIMITS,  are  the  greatest  distance*  at 
vhich  the  moon  can  he  from  her  nodes,  in  order  that  an 
eclipse  of  the  sun  or  moon  may  happen.   When  the  moon 
u  within  those  limits  at  the  time  of  the  new  or  full  moon, 
<n  eclipse  certainly  happens  ;  but  when  the  moon  Is  be- 
yond those  limits,  an  eclipse  cannot  happen.   The  limits 
for  an  eclipse  of  the  sun  are  about  17°,  and  for  an  eclipse 
of  the  moon  about  12°. 
E'CLOGUB.  ((k.UkJp*  atelection.)  In  the  original 
ag  of  the  word,  the  select  or  choice  pieces  of  an 
;  or  extracts  collected  out  of  former  works,  such 
termed  in  Latin  excerpt  a.   It  is  not  known  how 
Uu»  title  was  originally  given  to  the  pastoral  poems  of 
Virgil;  but  from  the  circumstance  of  their  being  so 
named,  the  word  eclogue  in  modem  usage  is 
of  poetry.   The  persons  who  are 
i  eclogues,  or  whose  adventures  are 


ia  them,  are  shepherds  ;  that  Is,  for  the  most  part,  ima- 
rinary  personages,  whose  sentiments,  and  the  external 


EDICT. 

soft  and  quiet  scenei ^of 2™™"™ X 
urnmntic  turn  eitner  ot  action  or  narration  ;  inirury,  cna- 
racters  whose  sentiments  and  language  are 
within  certain  peculiar  limits :  thus,  any  str 
"  be  an  unfit  topic  for  a 


topic  for  a  pastoral 
a,  Spenser,  Philips, 
as  pastoral  poets  in  the  strict 
s  Milton  In  his  / 


a  few  others,  may  be 
sense  of  the  word  ; 
assumed  the  pastoral  costume  In  order  to  convey  a  Terr 
different  class  of  Ideas.  It  is  worthy  of  remark,  that  this 
species  of  composition  is  among  those  which  hare  wholly 
disappeared  in  the  present  day  :  we  have  had  no  pastoral 
poet  since  Gay  and  Collins  ;  and  Gesner,  In  Germany,  la 
the  latest  author  who  has  acquired  any  degree  of  celebrity 
In  this  line.   See  Iotll,  Bucolic. 

BCO'NOMY,  POLI  TICAL.  See  Political  Eco- 
nomy. 

ECTHY'MA.  (Gr.  usW,  /  break  out.)  An  erup- 
tion of  pimples  or  small  pustules  common  In  young  per- 
sons after  having  overheated  themselves,  or  eaten  Indi- 
gestible and  greasy  things.  Analogous  eruptions  are  seen 
upon  infants,  especially  those  who  are  ill-  nursed.  Pro- 
per diet,  mild  aperients,  especially  small  i ' 
and  magnesia,  generally  carry  them  off. 

ECTKO'PIUM.  (Gr.  iartsr«,  I  evert.) 
eversion  of  the 
Inner  membrane, 
vering  the  eyelid. 

ECZE'MA.  f  Gr.  i»?m>.  /  boil  out.)  An  eruption  of 
the  skin  frequently  observed  In  irritable  habits,  and  some- 
times mistaken  for  the  Itch :  it  la  not  pustular,  but  con- 
sists of  small  vesicles,  often  forming  patches  or  blotches, 
and  producing,  as  they  die  off.  a  desquamation  of  the  cuticle. 
Alteratives  and  cooling  local  applications  arc  the  re 
usually  resorted  to  for  the  relief  of  this  complaint. 

E'DDA.  The  ancient  collection  of  " 
poetry  in  which  the  national  mythology  is 
There  arc  two  Eddas :  the  older  fe  believe* 


H.  (Gr.  umrtf,  I  evert.)  An  unnatural 
eyelids,  arising  from  tumefaction  of  the 
,  or  from  a  contraction  of  the  skin  co- 


two  Eddas :  the 
reduced  to  writing,  from  oral 
tween  a.o.  1050  and  1133.  It  was  recovered  aud  i 
in  Denmark  In  1643.    The  new  Edda,  supposed  to 

composed  200  years  after  the  former,  Is  an  abridg- 
of  It,  with  a  new  arrangement  of  its  parts.  It  was 
translated  by  Rcienlus  in  1640.  and  Is  thence  called  the 
Re  sen  tan  Edda.  The  authenticity  of  these  monuments 
of  an  early  age  has  been  doubted  In  recent  times,  but  the 
latest  researches  of  critics  (the  brothers  Grimm  and  others) 
seem  to  go  far  towards  establishing  it.  (See  the  Penny 
Cycttip/rdia. ) 

E'DDY  (Sax.  ed,  water,  and  ea,  backwards),  is  the 
water  of  a  stream  or  tide  which,  In  consequence  of  striking 
against  some  obstacle,  is  tb  rown  backwards,  and  runs  In 
a  direction  opposite  to  that  of  the  general  current.  More 
frequently,  however,  the  term  is  used  to  denote  the 
whirling  or  circular  motion  caused  by  the  meeting  of  two 
opposite  currents  ;  and,  in  this  sense,  it  is  also  applied  to 
a  similar  motion  of  the  atmosphere.  See  Whirlpool, 
Whirlwind. 

EDE'NTALS,  Edentata.  The  name  of  an  order  of 
Mammals,  Including  those  genera  in  which  the  dental  ap- 
paratus Is  more  or  less  Incomplete :  the  incisive  teeth  are 
almost  always  deficient. 

E'DICT.  (Lat.  edico,  J  speak  out.)  An  instmment 
signed  and  scaled  by  a  despotic  prince  to  serve  as  a  law 
to  his  subjects.  In  ancient  Rome,  the  ordinances  of  the 
magistrates,  but  especially  of  the  two  prartors,  pra-tur 
urbanus  and prtetor peregrinus,  were  so  called.  Previously 
to  the  time  of  Augustus,  the  grand  principlet  of  Roman 
law  were  exceedingly  ambiguous  ana  undefined  ;  and  to 
remedy  this  defect  in  some  measure,  the  praetors  used  to 
publish,  on  their  accession  to  office,  edicts  or  rules  for  re- 
gulating the  practice  of  their  courts,  as  well  as  for  their 


which  they  live,  belong  rather  to 
age  of  gold  than  to  the  realities  of  modern  life ; 
Ir  loves  constitute  the  main  and  proper  subjects 
"f  the  eclogue.  Nevertheless  various  writers  (Gay.&c. 
among  ourselves)  have  endeavoured,  but  with  little  suc- 
cess, to  give  an  air  of  greater  reality  to  pastoral  poetry, 
*nd  give  thdr  rustics  more  of  the  costume  and  diction  of 
actual  clowns  ;  but  the  result  has  been  a  species  of  bur- 
l^vjue,  not  at  all  answering  to  our  conceptions  of  pastoral 
l***try  ;  nor  can  we  easily  imagine  that  the  personages  of 
Theocritus,  although  the  earliest  and  therefore  the  sim- 
pWt  of  pastoral  poets,  are  correct  resemblances  of  the 
SfcQian  rustics  among  whom  the  writer  lived.  The 
eclogues  of  Virgil  are  of  various  descriptions :  some  of 
only  have  the  true  character  of  pastorals ;  others 
contain  occasional  poems  on  public  and  private  events  of 
the  day,  very  slightly  enveloped  in  the  pastoral  costume. 
The  characteristics  of  this  species  of  poetry,  as  assumed 


own  guidance  In  the  decision  of  doubtful  cases.  A 
diction,  however,  thus  vague  and  arbitrary  in  its  i 
being  constantly  abused,  It  was  enacted  by  the  Cor 
Law  (B.C.  66).  that  the  prsrtor  of  the  year  shou 

com; 


the 
to 


byl 

of  the  year  should  be 
spirit  and  letter  of  hU  first 
of  the  preceding  praetor  were 
not  binding  on  his  successor.  If  the  latter  confirmed 
them,  they  were  styled  edicta  Vetera  or  tralatitia;  In 
contradistinction  to  edicta  nova,  those  framed  by  himself. 
{See  Pr*tor.)  Under  the  emperor  Hadrian,  a  digest  of 
the  best  decisions  of  the  prsrtors  from  the  earliest  times 
was  made  by  Sylvius  Jullanus,  collected  into  a  volume 
called  Edictum  Perpetuum,  or  Perpetual  Edict,  ratified 
by  the  emperor  and  senate,  and  fixed  as  the  Invariable 
standard  of  civil  jurisprudence. 

The  Edict  of  Milan  was  a  proclamation  issued  by  Con- 
s  tan  tine  after  the  conquest  or  Italy  (  a.d.  313),  to  secure  to 
the  Christians  the  restitution  of  their  civil  and  religious 
rights,  of  which  they  had  long  been  deprived,  and  to  es- 
tablish throughout  his  extended  dominions  the  principles 
of  a  wise  and  enlightened  toleration. 

The  most  famous  edict  of  modern  history  Is  the  Edict 
of  Nantes,  issued  by  Henry  IV.  in  1598,  to  secure  to  the 
Protestants  the  free  exercise  of  their  religion.  This 
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by  Loui«  XIV. ;  and,  as  is  well  known,  its  roToeation  led 
to  a  renewal  of  the  persecutions  and  bloody  scenes  which 
previously  to  the  issuing  of  this  edict  had  been  enacted 
against  the  Protestants.  The  depopulation  caused  by  tho 
sword  was  also  increased  by  emigration.  Above  half  a 
million  of  her  most  useful  and  industrious  subjects  de- 
serted France,  and  exported,  together  with  immense 
sums  of  money,  those  arts  and  manufactures  which  had 
chiefly  tended  to  enrich  tha  kingdom.  About  50,000 
refugees  passed  over  into  England ;  and  there  can  be 
little  doubt  that  their  representations  of  the  cruelties 
perpetrated  by  the  King  or  France  tended  to  excite  the 
suspicions  of  the  English  against  their  own  Roman  Ca- 
tholic sovereign,  and  iu  some  degree  accelerated  the advent 
of  the  Revolution  of  1S88.   See  HuouiMOTa. 

In  the  French  law,  the  term  edidl  has  a  wide  signifi- 
cation, being  applied  equally  to  the  most  momentous  and 
the  most  trifling  proclamations  of  the  government. 

E'DINGTONITB.  A  mineral  found  near  Dumbarton 
in  small  greyish-white  translucent  prisms,  composed  of 
silica,  alumina,  lime,  water,  and  probably  some  alkali. 

EDl'TION  (from  the  Latin  verb  edere,  to  give  out 
or  publish),  means  simply  the  (indefinite)  number  of 
copies  of  a  work  printed  at  one  time,  before  the  types  are 
distributed  by  the  compositor.  Any  one  who  prepares  for 
publication  the  writings  of  another  is  said  tn  edit  them,  and 


In  literary  language,  since  the  inven- 
tion of  printing,  the  editor  of  a  work  revises,  adds  notes, 
prepares  for  the  press,  Ac.  A  c. :  the  publisher  is  the  book- 
seller who  negotiates  the  sale  of  the  impression.  Some- 
times (but  especially  in  classical  works)  the  edition  goes 
generally  by  the  name  of  the  printer  or  publisher,  some- 
times by  that  of  the  editor.  Thus,  we  nave  the  Aldine 
and  Elievlr  Classics  Ac,  the  houses  of  Aldus  and  Elzevir 
having  been  concerned  both  in  printing  and  publishing  ; 
while  BenUey's  Horace,  Heme's  Homer,  Ac,  are  so  de- 
nominated from  the  name  of  the  editor.  In  bibliographical 
works,  editto  princeps  signifies  the  earliest  printed  edition 
of  an  author ;  editto  optima,  that  which  is  generally  re- 
ganlitl  a»  the  best,  &C 

E'DITORS.  are  of  different  species :  —  1 .  Those  who 
merely  republish  a  text,  or  content  themselves  with 
adding  notes  and  commentaries  to  It.  2.  Those  who 
superintend  tbe  publication  of  a  work,  receiving  the 
manuscripts  from  one  or  more  contributors :  seeing  that 
the  object  of  the  work  is  attained,  that  the  language 
is  correct,  the  illustrations  appropriate,  and  the  facts 
accurately  stated,  and  that  all  the  parts  of  the  work 
are  properly  adjusted  and  made  subordinate  to  each 
other. 

E'DRIOPHTHA'LMA.  (Gr.  njued.  and  »«&a- 
smt,  '"'  eye.)  The  name  under  which  the  Malacostracous 
Crustaceans  with  sessile  eves  are  grouped  together. 

EDUCA'TION  (Lat.  educare),  in  its  most  extended 
signification,  may  be  defined.  In  reference  to  man,  to  be 
the  art  of  developing  and  cultivating  the  various  physical, 
intellectual,  and  moral  faculties ;  and  may  thence  be  di- 
vided Into  three  branches — physical, intellectual.nnd  moral 
education.  This  definition  Is  by  no  means  complete ;  but 
it  is  used  merely  as  Indicative  of  the  manner  in  which  this 
subject  has  generally  been  discussed.  Und 
cation  is  Included  all  that  relates  to  the 


Intel  Ire - 

the  means  by  which  the 
powers  of  the  understanding  are  to  be  developed  and  im- 
proved, and  a  view  of  the  various  branches  of  knowledge 
which  form  the  objects  of  instruction  of  the  three  depart- 
ments into  which  we  have  divided  education.  Moral  edu- 
cation embraces  the  various  methods  of  cultivating  and 
regulating  the  alfectious  of  the  heart. 

The  wide  extent  of  this  subject,  and  the  infinity  of  col- 
lateral questions  with  which  it  is  mixed  up,  would  pre- 
vent us  from  entering  Into  any  details  respecting  it,  even 
if  the  difficulty  of  communicating  any  satisfactory  inform- 
ation upon  so  boundless  a  theme  within  our  limits  did 
not  preclude  us  from  the  attempt.  Tbe  Influence  which 
education  has  exercised  in  humanizing  the  world  is  uni- 
versally acknowledged.  Its  Importance  has  been  re- 
cognized by  philosophers  and  It  gislators  in  every  age  ; 
and  by  all  the  nations,  both  of  antiquity  and  modern 
times,  which  have  become  distinguished  in  history,  it 
lias  been  regarded  as  the  chief  element  in  the  attainment 
and  promotion  of  civilization.  The  reader  will  find,  in 
the  writings  of  Plato,  Plutarch,  and  Quintiltan,  among 
the  ancients,  and  in  modern  times  of  Locke,  Rousseau, 
Basedow,  Ntetncyer,  Rchberg,  Cousin,  Ac,  a  view  of 
the  chief  systems  that  have  been  proposed  or  adopted 
In  reference  to  this  subject ;  and  for  an  account  of  the 
comparative  merit  of  the  different  systems,  and  the  Innu- 
merable controversies  that  have  been  maintained  in  regard 
to  them,  he  may  consult  the  Ed  in.  and  Quar.  Jicvicws, 
pa.isim.and  the  other  periodical  publications  of  England. 

EDU'LCORA'TION.  (Lat.  edulcoro,  /  purify  or 
sweeten  )  A  chemical  term  applied  to  the  cleansing  of 
substances.  especially  pulverulent  precipitates,  by  the 
repeated  affusion  of  water,  so  as  to  remove  all  soluble 

free  from  taste  and  smell* 


EIDER  DUCK. 

EFFE'CT.  (Lat.  efficio.)  In  the  Fine  Arts,  that 
quality  in  works  of  art  whose  nature  is  to  give  particulavr 
efficacy  to  other  qualities,  so  at  to  bring  them  out  and  to 


attract  the  eye  of  the  spec 
Effect.   See  Kekping. 

EFFE'NDI.  A  Turkish  word  signifying  lord  or  supe- 
rior ;  applied  to  legal,  ecclesiastical,  or  other  civil  function- 
aries, In  contradistinction  to  ago,  the  name  by  which  high 
military  personages  are  designated.    See  Rkis  Epfrnim. 

EFFERVE'SCBNCE.  (Lat.  efferveaco.)  The  escape 
of  gaseous  matter  from  liquid*,as  in  the  act  of  fermentation  . 
All  liquids  from  which  bubbles  of  gas  rapidly 
as  to  resemble  boiling,  are  said  to  encrv 

E'FFIGY.  (Lat.  effigies.)  In  P. 
the  representation  of  an  Individual. 

EFFLORE'SCENCE.  (Lat.  effloresco,  1  flower.) 
The  spontaneous  crumbling  down  of  transparent  crystal* 
In  consequence  of  the  loss  of  water. 

EFFLU'VIUM.  (Lat.  effluo,  I  spread  abroad.)  The 
vapours  arising  from  putrefying  matters. 

EFFU'SION.  {Latt.effundo,  Ipouroui.y   In  Surgery, 
the  escape  of  a  fluid  from  the  vessel  naturally  contain  in 
it ;  thus  when  the  chest  Is  wounded  blood  may  be 
into  the  cavity  of  the  pleura,  and  in  ' 
blood  may  be  effused  upon  the  brain. 
EGEON.  See  Pontoi-tclus. 
E'GERAN.   A  variety  of  garnet  found 

birds  and  oviparous 


EGO. 


■  egg  undergo**-. 
by~ir  E.  Home 
r  the  year 


during  Incubation  have  been 
in  the  Philosophical  Transactions  for 
(page  339.),  and  illustrated  by  a  beautiful  series  of  . 
after  Bauer's  drawings:  the  same  volume  also  contains 
a  valuable  paper  by  Dr.  Prout  on  the  same  subject,  but 
chiefly  in  reference  to  the  chemical  changes  of  the  egg 
d'iring  that  process.  The  specific  gravity  of  new-laid  egg* 
at  first  rather  exceeds  that  of  water,  varying  from  1080  to 
1090;  but  they  soon  become  lighter,  and  swim  on  water, 
in  consequence  of  evaporation  through  the  pores  of  the 
shell.  When  an  egg  is  boiled  tn  water,  and  suffered  to  cool 
in  the  air,  it  loses  about  32  hundredths  of  a  grain  of  saline 
matter,  together  with  a  trace  of  animal  matter  and  free 
alkali.  The  mean  weight  of  a  hen's  egg  Is  about  875 
grains,  of  which  the  shell  and  its  inner  membrane  weigh 
93*7  grains,  the  albumen  or  white  529*&  gri.,  and  the  yolk 
251  8  grs.  The  shell  contains  about  2  per  cent,  of  animal 
matter  and  1  per  cent,  of  the  phosphates  of  lime  and  mag- 
nesia, the  remainder  being  carbonate  of  lime,  with  a  trace 
of  carbonate  of  magnesia.  When  the  yolk  of  a  bard- 
boiled  egg  is  digested  in  repeated  portions  of  strong 
alcohol,  there  remains  a  white  residue  having  the  leading 
characters  of  albumen,  but  containing  phosphorus  in  some 
peculiar  state  of  combination :  the  alcoholic  solution  is 
yellow,  and  deposits  a  crystalline  fatty  matter,  and  when 
distilled  leaves  a  yellow  oil.  Tbe  albumen  of  tbe  egg 
contains  sulphur.  The  use  of  the  phosphorus  is  to  yield 
phosphoric  acid  to  form  the  bones  of  the  chick  ;  but  tho 
source  of  the  lime  with  which  It  is  combined  is  not  ap- 
parent, for  It  has  not  been  detected  In  the  soft  parts  of 


the  egg,  and  hitherto  no  vascular  i 
discovered  between  the  chick  and  the  shell. 

The  trade  In  eggs  is  of  great  value  and  importance  ; 
the  number  of  eggs  Imported  into  this  country  from  va- 
rious parts  of  the  Continent,  for  the  year  ending  Jan.  5. 
1839.  was  83,745,723;  and  the  gross  amount  of  duty  re- 
ceived for  the  same  was  29,111/. 

E'GLANTINE.  (Fr.  eglantier.)  The  old  English 
name  of  the  sweet-briar  rose.  The  term  Is  Improperly 
applied  by  Milton  to  the  honeysuckle. 

EGYPTIAN  ARCHITECTURE.  SeeAucnmcrvnw. 

EGYPTIAN  BEAN.  Tbe  fruit  of  the  NetumJnum 
speciosum  has  been  so  called :  It  has  been  regarded  as  the 
forbidden  bean  of  the  disciples  of  Pythagoras.  • 

EGYPTIAN  PEBBLE.  A  species  of  agate  or  jasper. 

EI'DER-DUCK.  The  species  of  duck  tribe  so  called 
is  one  of  the  largest  and  most  valuable  of  the  Anatida, 
and,  from  certain  modifications  of  the  beak  and  sternum, 
constitutes  the  type  of  a  subgenus,  called  Somateria. 
Tbe  common  eider  (Somateria  mollissima)  frequents  in 
great  numbers  the  Orkneys,  Hebrides,  and  Shetland  Isles. 
It  is  defended  from  the  cold  of  the  dreary  northern  coasts 
by  the  development  of  an  unusual  quantity  of  the  finest 
down  beneath  the  dense  exterior  plumage, w  hich  is  equally 
well  adapted  to  form  an  impenetrable  barrier  to  the  wet. 
The  down  of  the  eider  constitutes  its  chief  value,  as  it 
combines  with  its  peculiar  softness,  fineness,  and  light- 
ness so  great  a  degree  of  elasticity  that  the  quantity  of 
this  material  which  might  be  compressed  and  concealed 
between  the  two  hands  will  serve  to  stuff  a  coverlet. 

As  the  female  plucks  from  her  own  body  a  quantity  of 
her  finest  down  to  line  her  nest,  the  Orcadians  avail  them- 
selves of  this  instinct,  and  take  an  early  opportunity  to 
rob  the  nest  of  both  eggs  and  down.  She  then  begins  to 
ky  afresh,  and  envelops  her  eggs  with  another  layer  of 
down  ;  and  if  this  be  removed,  the  male  Is  said  to  coo- 
tribute  his  own  down  when  the 
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EISTEDDFOD. 

*>«?.  Lastly,  when  the  brood  of  ducklings  is  hatched, 
aett  v  again  visited  and  the  down  removed.  Thus  a 
raiderable  quantity  of  the  valuable  material  furnished 
>  die  elder-duck  is  obtained  independently  of  that  which 
»  plucked  from  the  slaughtered  birds.  Besides  the  down 
-■J  the  islanders  turn  the  skini  and  Be«h  ol  the 

«4m  to  profit ;  while  these  birds  cost  tbem  no  expense, 
v  they  feed  entirely  on  sea-weed  and  other  natural  pro- 
- i  tio«5  of  the  <jcean. 

KISTF.'DDFOD.  (Welsh,  from  eistedd,  to  sit.)  The 
iM^mblies  or  sessions  of  the  Welsh  bards  were  so  termed. 
iSet  Bard.)  They  were  held,  according  to  Pennant  (Tour 
m  Wales},  at  different  places  for  the  minstrels  of  their  re- 
f(*vt.ie  neighbourhoods;  at  Caerwys.at  Aberfrawin  An- 
gi-sea,  and  Mathravel  in  Powys.  The  judges  were  ap- 
pelated by  commission*  from  the  Welsh  princes,  and  after 
tie  Conquest  from  the  English  kings.  The  last  was  issued 
is  l.VSA.  But  the  Gwynnedigion  and  Cambrian  Societies 
bare  lately  revived  the  old  custom  ;  and  annual  meetings 
f-Jt  the  recitation  of  prise  poems,  and  for  performances  on 
tint  harp,  are  now  held  under  the  name  of  Eisteddfod. 

LJK'CTMENT,  in  Law,  Is  a  personal  action  in  the 
fartn  of  trespass,  in  which  a  tenant  for  rears  claims 
duaaee*  for  his  expulsion  from  land  demised  to  him ; 
j'..:  h-i*  become  the  usual  IbnB  "1  trying  questions  o( 
nght  to  real  property  by  a  lingular  fiction.  The  part) 
claiming  land  or  its  appurtenances  not  in  his  possession 
u  the  real  plaintiff,  through  the  means  of  a  fictitious 
tenant  ( the  celebrated  John  Doe),  who  complains  of  being 
ejected  from  his  farm  by  the  defendant.  The  defendant 
justifies  by  disputing  the  plaintiff  s  title  to  let  the  land  ; 
iid  if  the  plaintiff  succeeds,  he  recovers  not  only  nominal 
his  ejectment,  but  also  the  land  itself  for  the 

I  for  the 


and  in  fact 

n  right. 

ELJJAGN  A'CEiE.  (Elaragnus,  one  of  the  genera.) 
A  natural  order  of  shrubby  arborescent  Exogens  inhabit- 
ing the  entire  northern  hemisphere  down  to  the  equator, 
baring  leprous  leaves,  superior  fruit,  tubular  calyx,  and 

t.ii.tui  llw-Atrs.     The)  ate  (ii-tin-jui.-lu'il  iVinn  Thn»u- 

Izre*  by  the  ovule  being  erect,  from  Proteaceee  by  the 
ralrate  calyx  and  the  dehiscent  fruit  of  the  latter,  and 
Km  Santalacex  by  the  superior  ovary.  The  berries  of 
►wit  species  are  eaten  in  Persia  and  Nipal. 

ELJEOTE'KIL  V.  (Greek.  Usim,  oil.)  In  Ancient 
Architecture,  an  apartment  in  the  ancient  baths  wherein 
ae  bathers  anointed  themselves  after  leaving  the  bath. 

ELAI'DIN.  A  fatty  matter  produced  by  the  action  of 
litsic  arid  upon  certain  oils,  especially  upon  castor  oil. 

ELAI'K.  (Gr.  tXsum,  oil.)  That  portion  of  fat  or  oil 
which  retains  a  liquid  state ;  it  may  be  pressed  out  of  hog's 
lird  and  other  solid  fats,  and  separated  from  oils  by  cx- 
E*sing  them  to  cold  and  subsequent  pressure. 

ELAIO'DIC  ACID.  (Gr. tXvm.stoduUtJorm.)  One 
4  the  compounds  produced  during  the  saponification  of 

E'LAOLITB.  (Gr.a«/»»,andA/<W.*/o»tt.)  A  brittle  mi 
of  a  greasy  lustre,  crystalline  in  its  texture.of 
.  of  grey,  gTeen.  and  red,  and  composed  of  sil 
ai^mtna, with  about  \*per  renf. of  potash.  It  Is  found  in  Nor- 
way ,  and  when  chatoyant  is  sometimes  used  for  ring  stones. 
E'LAPS.  A  subgenus  of  vipers.  See  Vii-rra. 
ELA'SMOTHE'RIUM.  ( <  ,r .  ax***,  a  plate,  and  ik{. 
a  beast.)  The  name  of  an  extinct  Pachydermatous  ani- 
mal, which  forms  the  type  of  a  new  genus,  characterised 
by  the  laminated  structure  of  its  teeth,  and  intermediate 
hi  .ween  the  horse  and  rhinoceros. 

ELASTICITY.  ( < ; r .  i\u*rt\,  a  spring ;  from  iXamot, 
I  <ira%p.)  In  Physics,  that  property  which  certain  bodies 
possess  of  recovering  their  primitive  form  and  dimensions 
alter  the  external  force  by  which  they  have  been  dilated 
or  compressed  or  bent  is  withdrawn. 
The  theory  of  elasticity  must  be  deduced  from  some 
respecting  the  constitution  of  matter.  The 
general  view  which  can  be  taken  of 
all  matter  is  comjioscd  of  indefinitely 
acted  upon  by  attractive  and 
The  attractive  torces  result  from  the 

from  the  caloric  with 

From  the  combined  action  of  these  two  forces,  the 
tion  of  matter  and  the  repulsion  of  caloric,  the  different 
forms  of  matter 
I*  explained. 

This  view  of  the  constitution  of  bodies  supposes  that 
the  molecules  are  not  in  contact,  but  at  a  certain  dis- 
1  Alice  from  each  other,  which,  though  it  is  to  be  regarded 
a-  infinitely  small  In  comparison  of  any  distance  appre- 
ciate by  our  senses,  admits  nevertheless  of  increase  and 
d'mmuuon.  When  a  body  is  in  a  state  of  rest,  the  op- 
posite forces  wbirh  any  two  of  its  contiguous  molecules 
exercise  on  each  other  are  in  equilibrium.  The  energy 
of  the  forces  also  depend*  on  tne  distance  between  the 
two  molecules,  or.  in  mathematical  language,  is  a  function 
of  that  distance.  If  the  distance  be  increased  within  the 
limits  of  the  action  of  the  forces,  both  forces  are  dimi 
and  if  the  distance  is  ' 


ELASTIC  CURVE. 

creased,  but  not  in  the  same  proportion.  If  the  Interval 
at  which  the  two  forces  balance  each  other  be  diminished, 
the  repulsive  force  becomes  stronger  than  the  attractive 
force,  and  the  two  molecules  are  repelled  from  each  other : 
on  the  contrary,  if  the  distance  be  increased,  the  attrac- 
tive force  acquires  the  siqieriority,  and  the  molecules  are 
drawn  towards  each  other. 

Let  us  now  suppose  a  solid  body,  of  which  all  the 
molecules  arc  in  a  state  of  equilibrium,  to  receive  the  Im- 
pression of  an  external  force.  The  operation 
is  to  produce  a  change  in  the  distances  of  tin 
at  the  surface,  in  consequence  of  which  the 
is  disturbed,  and  the  molecules  thrown  into  a  stale  of 
vibration.  This  vibration  is  communicated  to  the  in- 
terior molecules ;  and  the  body,  under  the  action  of  the 
external  force,  undergoes  a  certain  change  of  form.  The 
molecules  at  the  surface,  which  receive  the  impulse, 
transmit  it  to  those  in  the  Interior  of  the  body,  and  are 
reai  ted  on  b)  tin  m  with  an  equal  force.  In  this  manner 
the  action  is  propagated  through  the  whole  mass,  until 
it  is  destroyed  by  another  exterior  force,  or  by  the  re- 
sistance of  an  obstacle  to  the  motion  of  the  body  itself. 

From  this  hyimthcsis  respecting  the  constitution  of 
matter,  analytical  expressions  may  be  deduced  to  repre- 
sent the  motions  or  the  equilibrium  of  the  molecules  of  a 
body  acted  upon  by  an  external  force  which  is  not  so 
great  as  to  exceed  the  limits  of  its  elasticity,  or  to  pro- 
duce a  change  in  the  distance  of  the  molecules  greater 
than  the  radius  of  the  sphere  of  molecular  action.  These 
equations  contain  a  numerical  coefficient,  which  is  con- 
stant for  the  same  body,  but  variable  for  different  bodies : 
and  which  has  no  influence  on  the  law  of  elasticity, 
though  it  serves  to  measure  its  effects.  It  is  therefore 
called  the  modulus  of  elasticity,  or  coefficient  of  elas- 
ticity ;  and  is  of  the  same  nature  and  order  of  magnitude 
as  the  cohesive  resistance  which  bodies  oppose  to  rupture 
on  being  crushed,  and  may  therefore  be  expressed  as  so 
many  pounds  acting  on  a  square  inch  of  surface.  The 
modulus  of  elasticity  for  each  imrticular  body  must  be 
determined  by  experiment,  and  has  only  been  ascertained 
in  a  few  instances. 

Elasticity  is  perfect  when  the  body  exactly  recovers 
Its  primitive  form,  after  the  force  by  which  it  is  bent  or 
compressed  or  dilated  has  been  removed,  in  the  same 
time  a*  was  required  for  the  force  to  produce  the  alter- 
ation. This  perfect  elasticity  is,  however,  not  found  in  any 
of  the  bodies  of  nature ;  the  aeriform  fluids  or  gases  are 
those  whose  elasticity  approaches  the  nearest  to  it.  Hard 
bodies,  even  tempered  steel  and  ivory,  jsossess  it  in  a  less 
degree;  in  fluid  substances  the  elastic  force  is  greatly 
diminished;  and  in  soft  bodies,  as  butter,  moist  clay,  ft 
entirely  disappears.  In  solid  bodies  the  elastic  force  is, 
in  general,  diminished  by  use,  or  by  a  long-continued  ap- 
plication of  a  straining  force.  A  bow  which  has  ' 
long  bent,  or  a  spring  which  has  been  long  compr 
will  not  entirely  recover  its  original  form.  In  many  < 
the  elasticity  of  a  body  can  be  augmented  by  producing  a 
closer  aggregation  of  the  molecules.  The  metals,  for 
example,  are  rendered  more  elastic  by  hammering  them 
cold,  or  by  alloys.  Iron  and  steel  acquire  a  greater  elas- 
ticity by  tempering;  that  is,  by  producing  a  sudden  con- 
traction of  their  volumes  when  they  have  been  ex)»anded 
by  heat. 

The  principal  phenomena  of  elastic  bodies  are  the  fob 
lowing:  —  1.  That  an  clastic  body  (the  elasticity  being 
supposed  perfect)  exerts  the  same  force  in  endeavouring 
to  restore  itself  as  that  with  which  it  was  compressed  or 
bent.  *i.  The  force  of  elastic  bodies  is  exerted  equally  in 
all  directions,  but  the  effect  chiefly  takes  place  on  the  side 
on  which  the  resistance  is  the  least.  3.  When  an  elastic 
solid  body  is  made  to  vibrate  by  a  sudden  stroke,  the  vi- 
brations arc  performed  in  equal  times,  to  whatever  part 
of  the  body  the  stroke  may  be  communicated.  Thus,  so- 
norous bodies  always  emit  sounds  of  the  same  pitch  ;  and 
the  difference  of  the  pitch  depends  on  the  greater  or  li  ss 
frequency  of  the  vibrations  of  the  sonorous  body.  4.  A 
body  perfectly  incompressible  cannot  be  clastic,  there- 
fore bodies  perfectly  solid  can  have  no  elasticity ;  and 
hence,  also,  the  small  <" 


.  to  the 

liquid*  which  are  eminently  incompressible.  See  Colli- 
sion, PBHCI  H8ION,  STRENGTH  Of  MATERIALS  ;  also  AlMO- 

iphehb,  MviiRoiiYxiMirs,  Pnehhatics,  and  Vapour. 

ELA'STIC  CURVE.  In  Mechanics,  the  figure  as- 
sumed by  an  elastic  plate  or  lamina,  one  end  of  which 
is  fixed  horizontally  in  a  vertical  plane,  and  the  other 
loaded  with  a  weight  which  tends  by  its  gravity  to  bend 
the  plate.  This  was  the  manner  in  which  the  curve  was 
conceived  to  be  formed  by  James  Bernoulli,  who  first 
investigated  It*  properties  ;  but  a  more  general  view  may 
be  taken  of  its  formation.  Let  the  lamina  M  N  be  fixed 
at  the  point  M  in  such  a  manner  that, 
however  it  may  be  bent,  the  direction 
of  the  tangent  M  T  shall  be  constant ; 
and  let  it  lie  submitted  to  the  action  ot 
any  number  of  forces  acting  in  the  same 
plane,  which  will  lie  the  plane  of  the 
curvature.  Let  P  be  the  resultant  of  all  the  forces  ; 

Cc 
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ELATER. 

In  the  direction  O  M,  the  axis  of  y,  and  Q  the  resultant  of 
all  those  acting  In  the  direction  ON,  the  axis  of  x;  and  let 
the  distances  of  the  directions  of  the  forces  P  and  Q  from 
the  axes  of  the  co-ordinates  be  respectively  p  and  q.  The 
curve  at  any  point  m.the  co-ordinates  of  which  are  x  and  y, 
is  kept  in  equillbrio  by  the  action  of  three  forces,  namely, 
P  and  Q,  which  are  exerted  In  turning  the  lamina  round 
the  point  m,  and  the  elasticity  K,  which  may  therefore  be 
considered  aa  acting  in  the  direction  perpendicular  to  m  t, 
the  tangent  at  m.  But  the  action  of  P  on  the  point  m  is 
equal  to  the  product  of  that  force  by  its  distance  from  the 
ordinate  of  wi  parallel  to  its  direction  .which  distance lap— j . 
The  action  or  P  U  therefore  equal  to  P  (p  —  x) ;  and,  in 
the  same  manner,  the  action  of  Q  is  equal  to  Q  (q  —  jr). 

"  to  the  sum  of  1 


since  the  elasticity  is 
two,  we  have  the  equation 

P(P-*)  +  Q(7  ~Jt)  =•  B. 

It  is  now  necessary  to  make  a  hypothesis  respecting 
the  manner  in  which  the  elasticity  E  varies  from  point  to 
point  In  the  curve.  The  law  usually  assumed  is,  that  the 
force  of  elasticity  at  any  point  is  proportional  to  the  ten- 
sion, or  inversely  as  the  radius  of  curvature  at  that  point ; 
hence  if  r  denote  the  radius  of  curvature,  and  E  be  the 
elasticity  at  the  point  where  r  ■»  1,  the  general  equation 
of  the  elastic  curve  become* 

P(P-*)  +  Q(*-y)  =  ^E. 


Let/x  -i?,  and/*"  ■=        then,  by  the  known 


r<p-x)+  Q(?-x)  = 


To  take  a  simple  case,  let  ui  suppose  the  lamina  so 
situated  that  the  tangent  M  T  is  pa- 
rallel to  the  axis  O  N,  in  which  situ- 
ation the  force  Q  vanishes :  and  also 
let  the  force  P  be  that  resulting  from 
the  gravity  of  a  weight  *usj»endcd 
from  the  extremity  N  of  the  lamina ; 
then,  if  /  -  the  length  of  the  lamina,  we  shall  have 

p<'-'>-(T^)r 

Let  us  further  suppose  the  curvature  to  be  very  small, 

in  which  case,  f  x  -»  ^  will  be  very  small,  so  that  its 
d  x 

square,  may  be  neglected.   We  have  then,  on  substituting 


laremayt 

r  x  iu 

P(/-x)-E££ 
[of  this  U 

P(ix-lx»)-E*?; 
and  a  second  integration  gives 

y-*-2^TE(3/*,"JrS)' 
*  being  a  constant,  and  equal  to  the  distance  O  M. 

The  elastic  curve  is  the  same  as  that  which  a  perfectly 
flexible  line  would  form  itself  Into,  if  supported  at  its  two 
extremities  and  loaded  with  a  fluid  of  uniform  density 
filling  the  whole  cavity  of  the  curve  ;  or  It  is  the  figure 
assumed  by  a  spider's  thread  fixed  at  iu  extremities  and 
blown  by  the  wind. 

E'LATBR.  (Gr.  i\ur*ie,  leaner.)  A  Linnaean  genus 
of  Coleopterous  insects,  now  the  type  of  an  extensive 
family  of  the  Serricorn  Coleoptera.  The  Elaterida*  may 
be  distinguished  from  the  other  Scrrieorn  beetles  by  the 
of  a  strong,  short,  and  often  slightly  curved 
from  the  posterior  margin  of  the  pro- 
i  depression  just  above  the  origin  of  the 
second  pair  of  legs  adapted  for  the  reception  of  th 


ceding  spine.  An  Elater  may  be  recognized  on  a  distant 
view  from  the  particular  use  to 


the  pre- 
a  distant 

which  it  puts  the  above 


described  sternal  modifications.  If  a  beetle  be  seen  to 
fall  upon  Its  back,  and  instead  of  making  the  ordinary 
attempts  to  set  itself  upon  its  legs,  bends  iu  head  towards 
its  tail,  raising  this  part,  and  then  suddenly  springing 
into  the  air,  and  repeating  the  action  until  it  has  fallen 
upon  its  feet,  such  a  beetle  may  be  recognised  at  once  as 
a  specie*  of  one  or  other  of  the  numerous  subgenera  of 
the  Elaterid*.  This  leap  la  due  to  the  rebound  occa- 
sioned by  the  sudden  disengagement  of  the  aternal  spine 
from  its  socket.  One  of  the  species  of  FJater  proper 
( Elater  noetitucus)  is  the  common  Are- fly  of  the  tropical 
parts  of  America.  Its  luminosity  is  emitted  by  two  round 
convex  yellow  spot*  situated  at  the  sides  of  the  thorax. 
The  Elateridtr  generally  are  vegetable  feeders ;  the 
larva?  devour  decayed  timber ;  the  perfect  insect*  feed 
on  flowers  or  other  soft  and  living  parts  of  vegetable*. 
ELA'TERES.    In  Botany,  the  loose  spiral  fibres  that 


ELECAMPANE. 

are  contained,  together  with  the  morales,  in  i 
tacles  of  Jungcrmaunia  and  yiorehaniia. 

K  I.  ATI'.' it  K  M.  (Gr.  iXmvtii;  to  stimulate.)  Thl 
substance,  commonly  called  extract  of  elaterium,  ia  ob 
tained  from  the  fruit  of  the  Momordka  elaterium,  o 
squirting  encumber,  which,  if  gathered  a  little  before  i 
ripens  and  the  juice  gently  expressed,  deposits  a  greet 
sediment,  which  Is  collected  and  dried,  in  the  dose  c 
from  one  eighth  of  a  grain  to  a  grain,  good  elaterium  ope 
rates  aa  a  drastic  purge,  bringing  away  from  the  bowel* 
large  quantity  of  watery  accretion  ;  It  ia  seldom  prescribe* 
except  with  a  view  of  diminishing  the  collection  of  Bui 
in  eases  of  dropsy. 

Klatebu  m.  In  Botany,  a  terra  invented  by  RIchar. 
to  denote  that  kind  of  fruit  which  Is  found  in  Euphorbit, 
consisting  of  three  or  more  carpels,  consolidated  who 
young,  but  bursting  wUh  elasticity  when  ripe. 

E'LBOW.  The  sea  phrase  for  the  half  twist  in  th 
cables  by  which  the  ship  is  moored,  caused  by  her  ttrincin 
the  wrong  way.  (See  Hawse.)  Alaoa  term  for  a  audde 
turn  in  a  line  of  coast  or  course  of  a  river. 

ELBOWS.  (Sax.  elbojea.)  In  Architecture,  th 
upright  sides  which  flank  any  panelled  work,  as  in  win 
dows  below  the  shutters,  Ac. 

ELCA'JA.  An  Arabian  tree,  the  fruit  of  which  i 
emetic,  and  ia  employed  in  an  ointment  for  the  cure  o 
the  Itch :  it  ia  the  TrichUia  emetica  of  botanists. 

E'l.DERS.  Certain  laymen  who.  according  to  th 
constitution  of  the  Presbyterian  church,  form  a  council  o 
which  the  minister  is  the  moderator,  and  discharge  th< 
functions  of  a  spiritual  court.  They  also  assist  the  mi 
nister  in  the  management  of  the  concerns  of  the  parish 
attending  to  the  intercata  of  the  poor,  like  the  deacons  o 
the  primitive  church.  Among  the  Jewa,  elders  wen 
those  persons  moat  distinguished  for  age,  rank,  and  wealth 
who  formed  the  council  of  the  people.  See  Presbyter*. 

EL  DOHA'DO.  ( Span,  th,-  golden  region.)  The  nam* 
given  by  the  Spaniards  to  an  imaginary  country,  aupposct 
in  the  16th  century  to  be  situated  in  the  interior  of  South 
America,  between  the  rivcra  Orinoco  and  Amazon,  and 
aa  the  name  implied,  abounding  in  gold  and  all  anannei 
of  precious  stones.  After  the  Spanish  conquest  of  Mexi- 
co and  Peru,  the  most  exaggerated  accounts  of  the  wealth 
and  riches  of  the  newly  acquired  territory  were  circulated 
and  believed.  A  new  region  was  fabled  to  exist  tkr  sur- 
passing  the  wealth  and  splendour  of  Peru 
were  fitted  out  for  the. 
•ill  such  stttprnptit  proved  Abortive?*  the 
Istence  continued  to  be  believed  down  to  the  beginnim; 
of  but  century.  The  term  has  now  passed  Into  the  Ian 
guage  of  poetry.  In  which  it  Is  used  to  express  a  land  ol 
boundless  wealth  and  felicity,  like  the  ancient  Elysium  or 
the  Mohammedan  Paradise.  (See  a  learned  article  of; 
"  Sir  Walter  Raleigh  "  in  vol.lxxii.  of  the  Edin.  Review 
which  contains  a  resume  of  all  the  a 
been  entertained  upon  thia  aubject. 

ELEA'TIC  PHILOSOPHY.  A  system  owing  Iti 
origin  to  Xenophanes,  a  native  of  Elea  (In  Latin  Veha) 
who  lived  about  the  year  n.c.  530.  The  most  cele- 
brated of  his  followers  were  Parmenldes  and  Zeno. 
also  natives  of  Elea.  The  dialectical  character  of  the 
principal  systems  of  antiquity  may  be  said  to  owe  it' 
existence  to  the  Eleatlcs.  The  tendency  of  thHr  •pecu- 
lations was  the  direct  contrary  of  that  which  diatinguUhci 
the  Ionic  school.  While  the  latter  fixed  their  attentior 
on  outward  nature,  and  strove  to  discover  the  laws  whicl 
regulate  its  progress,  Xenophanes  and  his  dikciples  con- 
fined their  thoughts  to  what  they  conceived  to  be  th< 
only  objects  of  real  knowledge  —  the  ideas  of  God,  oi 
Being  as  It  Is  in  itself.  The  world  of  succession  am 
change,  which  they  designated  under  the  title  of  tka\ 
trhieh  becomes  (ri  ■yiytiiMrm),  they  held  to  be  utterly  vair 
and  illusory ;  the  very  conception  of  change  Itself 
to  them  to  Involve  a  contradiction.  Time,  apace, 
motion  they  regarded  aa  mere  phantasms,  generated  bj 
the  deceiving  senses,  and  Incapable  of  scientific 
at  ion.  They  were  consequently  led  to  distinguish 

tssa  ^i^rrsjsz**' 

the  faculty  which  Jndgea  according  to  the 

n  particular,  was  the  author  of  t 


philosophical  epic,  the  two  books  of  which  treated  resj^-c- 
lively  of  these  two  modes  of  thinking.  For  a  full  account 
of  all  that  can  be  gathered  from  remaining  fragments  a 
thia  rigid  system  of  rationalism,  the  reader  must  consult 
the  German  writers  on  the  aubject ;  in  particular  Brandii 
and  Ritter,  in  their  histories  of  philosophy .  Frequent  alln 
sion  is  made  both  >>y  Plato  and  Aristotle  to  the  Eleatk 
doctrines,  the  authors  of  which  are  mentioned  by  bet* 
those  philosophers  in  terms  of  evident  re*i>ect  and  vene. 
ration.  Plato  has  made  their  system  the  subject  of  I 
whole  dialogue,  entitled  the  Parmenides  ;  perhaps  tbi 
most  striking  specimen  of  dialectic  subtlety  which  Grecian 
philosophy  affords.  Many  valuable  remarks  an  the  natuft 
and  influence  of  the  Eleatic  doctrines  are  to  be  met  *itt 
in  Mr.Thlrlwall's  History  qf  Greece,  vol.ii.  c.  12. 
ELECA'MPANE.    The  vulgar  name  of  the  Inula 
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ELECT. 

It  is  an  aromatic  bitter,  and  was  formerly  ; 
expectorant ;  whence  the  monkish  line. 


Enula  eamp*n»  mUtt 

candy,  composed  of  little  else  th 
lunr.  it  sold  under  the  name  of  elecampane. 

ELE'CT.  (Lat.  elect  us.)  Som.-  functionaries  are  so 
termed  during  the  period  between  their  appointment  and 
tome  act  which  i«  necessary  to  ratify  it ;  at,  a  bishop 
aiter  election  and  before  consecration. 

ELE'CTION,  in  Law,  is  when  a  man  is  left  to  his 
own  free  choice  to  take  or  do  one  thing  or  another, 
«hich  be  pleases;  as,  where  a  man  has  two  forms  of 
action  by  which  be  may  recover  bis  right,  it  is  within  his 
eUvtioc  to  choose  that  according  to  which  be  will  pro- 
ceed ;  or  where,  as  in  some  cases,  be  has  an  election  bo- 
twecn  several  parties,  against  any  of  whom  he  may  prose- 
cute his  suit.  Where  there  are  coparceneri  of  lands,  on 
partition  the  eldest  sister  has  the  election. 

Eut'CTioN,  in  Theology,  Is  the  choice  made  by  God 
of  certain  individual*  of  the  human  race  to  enjoy  pecu- 
liar privileges  and  blessings.     In  the  Old  Testament 
election  is  spoken  of  as  national,  not  individual.  The 
Jews  were  the  chosen  people  of  God  (Deut.  It.  37.,  I*. 
Ixv.  9.,  and  in  passages  too  numerous  to  be  cited).  And 
**  elect "  or  chosen  of  God,  of  whom  the  inspired 
of  tbe  Epistles  speak,  and  to  whom  they  often 
j  themselves,  are  fn  some  instances  only  persons 
to  partake  in  the  benefits  of  the  Christian  dispen- 
,  appears  to  be  admitted  on  all  hands  ( 1  Pet.  i.  1,2.; 
1  Pet.  ii.  9.).  But  an  opinion  arose  from  very  early  times 
in  the  church,  that  in  other  passages  (Horn.  ix.  18.  24. 
Kph.  1,  Ac.)  the  election  spoken  of  is  a  predetermine 
choice,  not  to  the  immediate  blessing*  of  the  covenant, 
but  to  eternal  life ;  that  God,  by  arbitrary  will,  selects  a 
masher  of  persons  without  respect  to  foreseen  faith  or 
good  works,  and  Infallibly  ordains  to  bestow  upon  them 
eternal  happiness  through  the  merits  of  Christ.  This 
doctrine  is  of  course  opposed  to  that  of  universal  redemp- 
tion :  namely,  that  every  man  Is  enabled  (If  be  will)  to 
obtain  salvation  through  those  merits.   It  Is  certain  that 
the  doctrine  of  election  —  something  resembling  which 
is  attributed  to  the  BasJlidians,  Valcntinians,  and  other 
early  heretics  —  cannot  easily  be  traced  In  the  writings 
of  any  father  of  the  church  before  Augustine,  who  em- 
I  Tared  it  with  all  the  ardour  of  his  eager  disposition,  but 
appear*  to  have  varied  much  in  his  opinions  reipcctlng 
It,    It  is  most  rigidly  laid  down  (n  his  treatise  Ue  Dono 
Calvin,  in  modern  times,  was  Its  great 
i  declared  it  in  a  dogmatical  manner:  "  We 
from  eternity,  before  the  foundation  of  the 
no  merit  of  our  own,  but  according  to  the 
of  the  divine  pleasure."   (hut.  ill.  c.  15.  s.ft.) 
a  fundamental  article  of  belief  in  Calvinistie 
Tbe  synod  of  Dort  was  expressly  convened  to 
vindicate  the  doctrine*  of  election  and  predestination 
against  Arminlan  tenet*  (1615).    The  language  of  the 
Church  of  England,  on  this  as  on  other  controverted 
points,  admits  of  a  variety  of  Interpretations  ;  but  during 
the  prevalence  of  Calvinism  In  the  higher  clergy,  and  es- 
pecially in  the  university  of  Cambridge,  under  Archbishop 
Whitgift,  an  attempt  was  made  to  define  her  tenets  more 
rtrictly.    The  Lambeth  articles,  agreed  to  in  1595  by  a 
portion  of  the  clergy,  assert  that  "  God  from  eternity 
hath  predestinated  certain  men  unto  life,  certain  he  hath 
reprobated/'  But  thete  were  never  authentically  received 
br  the  church.    See  Calvinism,  Predesi  imatiom. 
"ELECTIVE  AFFINITY  signifies  the  order  of  pre- 
ference, as  it  were,  in  which  substances  combine ;  thus, 
if  nitric  acid  be  added  to  a  mixture  of  lime  and  magnesia, 
it  will  eUct  or  choose  to  combine  with  the  lime  in  prefer- 
ence to  the  magnesia.   See  ArriMtv,  Chemical. 

ELECTIVE  GOVERNMENTS  arc  those  in  which 
all  functionaries,  from  the  highest  to  the  lowest,  are 
by  tbe  suffrages  of  a  greater  or  less  number  of 
Of  these  the  government  of  Athens  in  antiquity, 
times  that  of  the  United  States,  will  serve 
When  tbe  functionaries  of  an  elective  go- 
axe  chosen  by  a  very  great  number,  it  is  iden- 
tical with  a  democracy  ;  and  when  by  a  comparatively 
small  number,  either  with  an  aristocracy  or  an  oligarchy. 

ELK'CTORS.  ( Germ,  chur- or  kur-fursten.)  Those 
princes  of  the  old  German  empire  who  had  a  voice  in  the 
flection  of  tbe  emperor.  These  were  originally  (a.  d. 
1^6}  seven:  Mentx,  Treves,  and  Cologne,  —  ecclesiasti- 
cal ;  and  Bohemia.  Brandenburg.  Saxony,  and  the  Elector 
Palatine,  —  lay  ;  but  to  these  Bavaria  was  added  soon  after 
their  institution.  In  1692  this  dignity  was  conferred 
on  tbe  dukes  of  Brunswlck-Luneburg,  who  were  after- 
wards styled  electors  of  Hanover  ;  and,  at  different  pe- 
riod* during  tbe  last  century,  on  tbe  princes  of  Salzburg, 
Wurtemberg,  Baden,  and  Hesse  Cassel.  But  on  the  dis- 
solution of  the  German  empire  in  1*06,  the  title  of  elector 
was  merged  in  that  of  king,  grand  duke,  Ac.  Ac,  by  all 
the  German  states  except  Hesse  Cassel,  whose  sovereign 

The  electors  had  various  pri- 


is  still  designated  elector. 
Tueges,  both  general  and 


ELECTRICITY. 

ELE'CTRIC  FISHES.  The  •pedes  of  the  class 
Pilars  are  so  called  which  have  the  power  of  discharging 
electric  shocks ;  the  most  remarkable  are  the  Torpedo, 
Vtymnotm,  and  Siturus,  or  MalapU  rvrus  etectricus. 

ELECTRI'CITY.  (Gr.  rAt*tr(4*.  amber ;  the  sub- 
stance in  which  the  property  of  attracting  light  sub- 
stances after  friction  was  first  observed.) 

This  truly  extraordinary  power  of  matter,  independent 
of  the  Interest  that  always  belonged  to  It,  has  of  late 
years  acquired  much  importance  from  Its  influence  over 
chemical  phenomena,  and  its  connection  with  those  of 
magnetism.  When  a  clean  glass  tube  is  rubbed  with 
the  dry  hand,  or  with  a  piece  of  silk,  it  attracts  and  repels 
any  light  substances,  —  such  as  feathers,  bran,  or  little 
piece*  of  paper,  —  which  are  brought  near  it ;  a  stick  of 
sealing  wax  rubbed  upon  dry  flannel  exhibits  tbe  same 
appearances,  and,  to  a  superficial  observer,  seems  to  be 
exactlv  in  the  same  state  as  the  glass ;  and  they  are  said 
to  be  electrically  excited.  But,  on  more  close  examination, 
it  is  found  that  when  light  bodies  are  attracted  by  excited 
glass,  they  are  repelled  by  excited  scaling  wax,  and  rice 
versa,  so  that  the  glass  and  wax  are  said  to  be  in  op- 
posite electric  states  ;  and  hence  the  terms  vitreous  and 
resinous  or  positive  ami  negative  electricity.  But  these 
two  states  arc  al  way  i  coexistent:  thus  when  glass  is  rubbed 
by  silk  the  glass  becomes  positive,  but  the  silk  becomes 
negative  ;  and  in  the  case  of  sealing  wax  rubbed  by  flan- 
nel the  wax  Is  negative,  but  the  flannel  is  positive. 

A  similar  excitation  of  electricity  is  seen  in  an  infinity 
of  other  cases  ;  as  when  we  rub  acat's  back  with  the  hand, 
or  when  a  piece  of  silk  riband  is  drawn  briskly  between 
the  fingers,  or  a  sheet  of  paper  rubbed  with  India-rubber, 
or  a  metal  rod  with  a  silk  handkerchief.  These,  and 
other  extraordinary  phenomena  connected  with  them, 
are  hypothctlcally  referred  to  the  presence  of  a  peculiar 
form  of  matter  called  the  electric  fluid ;  it  is  supposed 
to  appertain  to  all  matter,  but  to  become  evident  only 
when  in  redundance  or  deficiency.  When  glass  Is  rubbed 
with  silk  the  equilibrium  of  the  electric  fluid  is  dis- 
turbed, the  silk  Itnjarts  It  to  the  glass ;  and  hence  the 
former,  losing  electricity,  becomes  minus  or  negative,  aud 
the  latter,  acquiring  electricity,  becomes  plus  or  positive. 
This  is  commonly  called  "rranklin'i  Theory,  having 
I  seen  proposed  and  defended  by  that  celebrated  electrician. 
Others  have  assumed  the  existence  of  tiro  fluids  as 
essential  to  the  explanation  of  electrical  phenomena ; 
both  equally  subtile,  elastic,  and  universally  diffused,  and 
each  highly  repulsive  as  to  its  own  particles,  and  attractive 
of  those  of  the  opposite  kind.  Electrical  quiescence  is 
referred  to  the  combination  of  these  fluids,  and  their  con- 
sequent mutual  neutralization ;  and  electrical  excitation 
Is  tbe  consequence  of  either  being  free  or  In  excess.  It 
Is  supposed  that  they  are  separated  by  friction,  and  by  all 
those  other  causes  which  give  rise  to  the  appearance  of 
free  electricity.  Either  of  these  hypotheses  may  be  adopted 
as  facilitating  the  explanation  of  electrical  phenomena,  and 
as  conferring  meaning  on  terms  which  would  otherwise 
be  unintelligible:  of  the  two  the  simplest,  or  that  which 
refers  the  phenomena  to  one  fluid,  ii  perhaps  the  most 
generally  applicable.  Both  are  apparently  equally  con- 
sistent with  facts ;  but  the  existence  of  any  fluid,  or  form 
of  matter,  as  the  cause  of  electrical  phenomena,  is  at  best 
extremely  problematical. 

There  are  two  series  of  distinct  phenomena  presented 
by  electrified  bodies :  the  one  seems  to  result  frtnn  the 
accumulation  of  electricity  upon  the  surfaces  of  bodies ; 
they  are  commonly  included  under  the  term  electricity  of 
tension,  and  are  well  exhibited  by  the  common  electrical 
machine  and  Its  prime  conductor.  It  affects  all  neigh- 
bouring bodies,  and  they  are  thrown  by  it  into  a  polar 
electrical  state  by  what  Is  termed  induct  urn :  it  has  a  ten- 
dency to  pass  off  in  sparks  through  the  air,  or  gradually 
to  escape  from  points.  The  thunder  storm  furnishes  a 
magnificent  specimen  of  this  state  of  electricity.  The  other 
state  of  sensible  electricity  is  that  exhibited  by  electricity 
in  motion  ;  as  when  a  current  of  electricity  is  passing 
through  a  wire  or  other  conducting  medium :  in  this  case 
a  vast  quantity  of  electricity  may  be  concerned  in  the 
phenomena  without  any  apparent  intensity;  but,  whiUt 
the  current  Is  continuous,  it  produces  magnetic  pheno- 
mena of  a  most  extraordinary  character  ;  and,  w  hen  the 
perfect  conductor  is  broken  by  the  Intervention  of  certain 
other  media,  they  suffer  in  some  cases  chemical  decom- 
position, and  in  others  become  heated,  and  even  ignited. 
The  phenomena  of  electricity  in  motion  are  best  exhibited 
bv  the  Voltaic  apparatus. 

In  all  electrical  experiments  remarkable  differences  are 
observed  in  respect  to  the  transfer  of  the  electric  fluid 
through  different  bodies  :  some,  such  as  the  metals,  allow 
its  free  and  nearly  unimpeded  passage  through  their  sub- 
stance ;  while  others  receive  and  retain  it  more  super- 
ficially, such  as  glass,  resin,  and  other  substances  which 
exhibit  attractive  and  repulsive  powers  when  rubbed. 
Hence  the  division  of  bodies  into  conductors  and  sum- 
conductors. 

Many  most  important  electrical  phenomena  depend 
«.  a  subject  which  has  been  ably 
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studied  by  Farady .  (Pkit. Trans.)  Wp  shall  here  enter  Into 
such  detail*  only  as  are  required  to  render  some  of  the 
principal  terms  em]  " 
inen*  intelligible. 


If  P  + 


it  a  metallic  sphere  in  a  highly  positive 
electric  state,  and  X  P  a  metallic 
conductoi  in  its  *  insulated 
upon  a  glass  stem  ;  it  will  be  found 
that  the  extremity  X  of  X  P  is  ne- 
gative, whilst  the  other  extremity 
P  Is  positive,  and  that  these  opposite 
electricities  are  greatest  at  the  ex- 
tremities of  the  conductor,  and  gradually  diminish  to- 

which  is  neutral.   This  extra 


nary  state  of  excitation  in  N  P  is  entirely  dependent 
n  the  proximity  of  P+  ;  for  if  P+  be  withdrawn, 
loses  all  appearance  of  electricity ;  and  the  degree  of 
lent  in  It  is  directly  proportional  to  the  extent  to 
'+  is  excited,  and  (within  certain  limits)  to  it* 


upon 
X  PI 
excltem 
which  I  . 

nearness  to  N  ;  so  that  fluctuations  in  the  electricity  of 
X  P  will  be  observed  in  proportion  as  P+  it  brought 
toward*  or  removed  from  N,  provided  they  are  not  brought 
into  contact,  and  that  no  spark  passes.  These  phenomena 
have  l>een  theoretically  explained  upon  the  supposition 
thet  the  free  electricity  in  P+  disturbs  the  equilibrium 
of  the  natural  electricity  of  X  P,  and  by  repelling  it  from 
X  to  P  leaves  the  former  minus  and  the  latter  plus.  Or, 
if  we  assume  the  existence  of  two  electric  fluids,  then 
the  free  positive  electricity  of  P+  repels  the  positive 
fluid  of  X  P  and  attracts  its  negative  fluid,  throwing 
It  Into  an  electro -ptdar  state.  If  X  P,  instead  of  being 
insulated,  be  connected  by  Its  extremity  P  with  the 
ground,  the  accumulation  at  P  Is  prevented  whilst  X 
retains  its  deficient  or  negative  state ;  or,  upon  the  other 
theory,  the  positive  fluid  at  P  is  neutralized  by  a  supply  of 
negative  fluid  from  the  earth  ;  and  if.  after  having  effected 
this  by  momentarily  touching  X  P  with  the  finger,  we 
suddenly  remove  P+,  the  insulated  conductor  X  P  will  be 
left  with  an  excess  of  negative  electricity. 

It  will  be  obvious  from  the  above  statement  that  when 
light  bodies,  especially  If  they  be  conductors,  arc  attracted 
by  electrified  surfaces  in  their  vicinity,  they  are  thrown 
by  induction  into  opposite  electrical  state* ;  and  when 
the  hand  is  brought  near  the  excited  conductor  of  the 
electrical  machine,  It  becomes  negative,  and  remains  so 
till  the  equilibrium  is  restored  by  the  passage  of  a  s|iark  ; 
which  phenomenon  is  supposed  to  be  the  result  of  the  com- 
bination of  the  two  electric  fluids. 
Many  im|x>rtant  phenomena  of  electrical  accumulation 
U  are  explained  by  reference  to  the  principles  of  in- 
duction, and  among  them  the  action  of  the  l.eyden 
Jarorphial.  A  thin  glass  jar  or  bottle.  A, is  coated 
inside  and  out,  to  withiu  three  or  four  inches  of 
Its  mouth,  with  some  conducting  substance ;  tin 
foil,  being  especially  convenient  for  the  pur|>ose, 
is  generally  used  ;  and  a  metallic  rod  projecting 
a  few  inches  from  the  aperture,  and  surmounted 
by  a  brass  ball,  D,  communicates  with  the  interior 
coating. 

When  the  ball  is  applied  to  the  prime  conductor  of  the 
electrical  machine,  and  the  outer  coating  communicates 
with  the  ground,  the  interior  acquires  a  positive  and  the 
exterior  a  negative  charge  i  and  on  making  a  communi- 
cation by  means  of  a  conductor  between  the  inner  and 
outer  coatings,  the  electricities  are  annihilated  with  the 
production  of  a  bright  spark  and  explosion,  and  by  a  most 
disagreeable  sensation,  called  the  electric  shock,  if  the 
body  be  made  part  of  the  circuit.  When  several  jars  arc 
so  arranged  that  their  interior  and  exterior  coatings  are 
all  separately  connected,  the  assemblage  constitutes  the 
electrical  battery. 

In  the  common  electrical  machines,  electricity  Is  excited 
by  the  friction  of  the  plate  or  cyliuder  of  glass  upon  the 
cushions  or  rubbers  ;  and  the  glass  becomes  positive,  and 
communicates  the  same  state  to  the  opposed  conductor, 
generally  termed  the  prime  conductor  of  the  machine ; 
the  rubber  becomes  negative,  and  is  sometimes  connected 
with  a  second  conductor. 

represeut  the  two  common  forms 
of  the  electrical  machine.  The 
first  Is  the  cylinder  machine, 
commonly  called  Xairnc's  ma- 
chine. B  is  the  glass  cylinder, 
which  i»  made  to  revolve  upon 
its  axis  by  the  multiplying 
wheels  F.  C,  the  necessary 
friction  for  the  electric  excit- 
ation t»elng  produced  by  the 
cushion  and  silk  flap  D.  A  A 
are  the  jn>*itivc  and  negative 
coMductors:  the  latter,  bear, 
hig  I  he  cushion,  is  adjusted 
■t  to  iti  requisite  pressure 
upon  the  cylinder  by  the  screw 
at  K.  The  conductors  are 
respectlvel.-  supported  and  insulated  bv  the  glass 
pillars  G  O.  which  should  be  coated  with  lac  varnish  ; 
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and  the  axis  of  the  cylinder  rests  upon  the  pillars  H  II, 

which  are  also  of  glass.  The 
second  figure  represent*  the 
plate  machine,  usually  termed 
Cuthbertson's  machine,  in  which 
A  is  the  prune  conductor,  bornu 
by  a  stout  glass  stem  which  is 
attached  to  the  frame  of  the  ma- 
chine. B  B  are  the  upper  and 
lower  pairs  of  cushions,  bywhich, 
together  with  the  silk  flaps  C  C, 
the  necessary  friction  Is  ob- 
tained. E  is  the  disk  of  plate 
glass  which  is  made  to  revolve 
upon  its  axis  by  the  winch  F. 
In  this  machine,  as  the  < 
or  rubbers  are  1 
negative  electricity  cannot  be  separately  i 
exhibited,  as  in  the  cylinder  machine. 

There  are  many  other  and  highly  important  causes  of 
electric  excitation  than  those  above  adverted  to  ;  such  as 
contact  of  different  metals  {see  Galvanism),  chemical 
action  {see  Voltaic  Elkctricity),  change  of  tempera- 
ture {see  Thrrmo-Electhicity),  and  magnetism  {see 
Magnetism  and  Electro-Magnetism). 

ELE'CTRO-CHEMISTRY.  That  branch  of  chemical 
science  describing  the  especial  applications  of  electricity 
as  a  chemical  agent. 

ELE'CTHODE.  (Or.  *At*r(«*.  and  i&tt.a  tray.)  The 
surfaces  by  which  electricity  passes  into  and  out  of  other 
media  have  been  called  by  Mr.  Faraday  electrodes.  The 
term  has  also  sometimes  been  derived  from  nXixrs**, 
amber,  and  uin,  like,  and  applied  to  substances  which,  like 
amber,  become  electric  by  frlctfon. 

ELE'CTRO-DYXA'MICS.  (Gr.  •  •  *  7;#»,  and 
Luf .  pinrcr.)    The  phenomena  of  electricity  in  motion. 
"HE'CTROLYTR.  (Gr.^As««*.,and^,/*rt/rrr.) 


susceptible  of  direct  decomposition  by  the 
action  of  the  electric  current :  hence,  also,  the  verb  t ' 


luxe;  I.e.  to  resolve  compounds  into  their  elements  by 
the  agency  of  electricity.  Faraday  has  shown  that  in 
many  supposed  cases  of  electrolysis,  the  evolution  of  ele- 
ments is  the  consequence  of  a  secondary  action  ;  the  sul- 
phur, for  Instance,  which  is  thus  evolved  at  the  negative 
pole  from  sulphuric  acid,  Is  the  result  of  the  evolution  of 
hydrogen  at  that  pole ;  In  all  cases  of  true  electrolytic 
action  sulphur  appears  at  the  anode. 

ELECTRO-MAGXETISM.  When  a  current  of 
electricity  is  traversing  any  substance,  or  when  electricity 
is  in  motion,  magnetism  is  at  the  same  time  developed. 
This  fact  was  first  observed  by  Professor  Oersted  of 
Copenhagen,  and  has  become  the  source  of  an  important 
series  of  discoveries  included  under  the  above  term .  The 
excitation  of  magnetism  depends  upon  quantity  of  elec- 
tricity, and  is  best  observed  in  the  wire  which  closes  the 
voltaic  circle,  especially  of  one  or  more  pairs  of  large 
plates.  If  a  magnetic  needle  be  brought  near  a  wire 
through  which  an  electric  current  is  passing,  it  will  im- 
mediately deviate  from  its  usual  position,  and  assume  a 


upon  the  relative  position  of  the 
needle  and  the  wire.  On  placing  the  electric  wire 
and  parallel  to  the  magnet,  the  pole  next  the  negath 
of  the  battery  always  moves  to  the  west ;  and 
wire  is  placed  u ruler  the  needle,  the  same  pole  turns  to 
the  east.  When  the  electric  wire  is  on  the  same  hori- 
sontal  plane  with  the  needle,  no  declination  takes  place  : 
but  the  magnet  shows  a  disposition  to  more  in  a  vertical 
direction,  the  pole  next  the  negative  side  of  the  battery 
being  depressed  when  the  wire  is  to  the  west  of  it,  and 
elevated  when  it  is  to  the  east. 

The  magnetic  phenomena  of  a  wire  transmitting  elec- 
tricity are  such  as  appear  to  depend  upon  the  circulation 
of  magnetism  at  right  angles  to  the  electric  current,  so 
•»  that  if  X  P  represent  the  wire 

-        t         ■   ly   transmitting  a  current  of  elec- 
I  tricity  in  the  direction  of  the 

horizontal  darts,  a  current  of  magnetism  will  be  esta- 
blished In  the  direction  of  the  vertical  dart,  appearing  to 
move  round  the  axis  of  the  electric  current;  nence  the 
term  vertiginous  or  rotary  magnetism,  applied  to  these 
phenomena ;  and  hence  the  motion  of  the  pole  of  the 
magnet  round  the  electric  wire,  or  of  the  electric  wire 
round  the  pole  of  the  magnet,  when  they  respectively  are 
so  arranged  as  to  be  aide  to  move  freely  in  any  di 
If  a  steel  needle  be  placed  in  contact  with  the 
wire,  and  parallel  to  it,  it  acquires  opposite  mag 
upon  its  two  sides ;  but  if  It  be  placed  at  right  angles  to 

the  connecting  wirc.it  becomes 
polar,  and  permanently  mag- 
netic.    If  the  electric  wire 
he  twisted  into  a  spiral,  and 
the  steel  needle  placed  with- 
in it  (as  in  the  cut),  it  is  re- 
i  a  more  powerful  magnet  in 
of  the  repetitions  and  direction  of  the  elec- 
tric and  magnetic  currents,  as  will  be  evident  from  the 
annexed  figure,  where  a  represents  a  glass  tube  with  the 


talned  there 
consequenc 


anil  beconv 


Digitized 


by  Googlej 


ELECTROMETER. 

vtnr  a  p  conveying  the  electric  current  twisted  round  it ;  I 

ess 


the  ends  of  which  show  the  ingress  and  egress 
/,  and  the  transverse  darts  the  direction 
of  the  magnetic  current.  If  the 
which  the  wire  convoying  the 
is  twisted  be  of  sfeel.lt  becomes  a 
magnet ;  if  of  pure  soft  iron,  it  becomes  a  tern- 
j  rirv  magnet.  *o  l<mga«  the  el.i  ?ri<-  current 
is  in  motion,  and  $  and  n  are  powerfully  op- 
posed  poles.  If  the  bar  tx>  bent,  as  in  the 
annexed  cut,  a  powerful  horse  shoe  magnet 
1>  ohtain<*d  when  the  e  nds  /<  u  of  the  copper 
wire  twisted  round  it  are  connected  w  ith  the 
voltaic  circle ;  and  a  single  pair  of  plates  is 
» iffirimt  for  the  purpose. 

ELECTRO'METER.  (Gr.  Starts.,  and  ui a 
measure.)   An  instrument  for  ascertaining  the  presence 

and  Intensity  of  electric 
excitation.  The  simplest 
form  of  electrometer  con- 
tilts  of  two  very  small 
pith  balls  suspended  from 
a  small  conductor  by  very 
fine  w  ire  or  thread  ;*  upon 
the  principle  that  bodies 
similarly  electrified  repel 
each  other,  these  direrge 
minute  quantities  of  electricity, 
are  also  similarly  applied  ;  and, 
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dern  times  almost  all  the  nations  of  Europe  have  prac- 
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of  the  agitation  of  the  air  upon 
U  they  are  suspended  In  any  convenient  way  under  a 
i  shade.  The  other  forms  of  electrometers  generally 
set  upon  the  same  principle,  being  respectively  adjusted 
to  the  varying  degrees  of  quantity  and  intensity. 

ELECTRCPPHORl'S.  ((Jr.  *M*r;*,,  and  / 
carry.)  This  instrument  consists  of  a  flat  smooth  cake  of 
resin  A,  which  is  rendered  negatively  electrical  by  friction  ; 
*  place  of  brass  with  a  glass  handle  is  then  placed  uj*>n 
it,  and  becomes  clectrojiolur  by  induction. 
The  brass  plate,  having  been  touched  by 
the  finger  whilst  lying  upon  the  resin,  it  af- 
terwards lifted  off  by  its  glass  handle,  and 
gives  a  spark,  of  positive  electricity.  The 
same  operation  maytn?  indefinitely  repeated. 
I  instrument  is  sometimes  a  convenient  substitute  fur 
use  electrical  machine,  and  is  elegantly  applied  to  intlaine 
»;<<  of  hydrogen  gas  In  Volta's  inflammable  air  lamp. 

KLE'CTROPO'LAR.  A  term  applied  to  conductors, 
one  end  or  surface  of  which  is  positive,  and  the  other  ne- 
rathe ;  a  state  which  they  commonly  exhibit  when  under 
ta*  influence  of  induction. 

ELE'CTROSCOPE.  (Gr.  sjJUavfs*.  and  rs«*i»,  7 
tee.)  An  instrument  for  rendering  electrical  excitation 
Worent  by  its  effects.    The  Kuldleaf  electrometer,  and 

ELE'CTRUM.  (Gr.  »AS»tfSf.)  A  term  applied  by 
thr  ancients  to  various  substances ;  but  especially  to  the 
'utHtance  now  called  amber,  or  to  a  certain  metallic  alloy 
onustlng  of  four  parts  of  gold  and  one  part  of  silver. 
(See  Ptimm,  lib.  xxxiii.  and  xxxvii.) 

ELE'CTUARY.  (Lat.  clectuarium.)  This  term  is 
r^nerally  applied  to  powders  which  are  mixed  up  with 
Jfrup,  so  as  to  be  of  about  the  consistency  of  treacle. 
The  confection*  of  the  present  Pharmacopoeia  are  sub* ti- 
t'jUii  for  the  former  electuaries. 

ELE'DONE.  (Gr.  sAids**.)  A  name  applied  by 
Aristotle  to  a  genus  of  M ataxia  or  Cephalopods  having  a 
•ingle  row  of  suckers  on  each  arm,  and  without  any  musky 
odour ;  It  is  applied  In  modern  zoology  to  the  same  genus. 

E'LEGANCE.  (Lat.  elegantia.)  In  the  Fine  Arts,  a 
quality  indicating  grace  and  lightness,  but  especially  the 
latter.  In  painting  and  sculpture  it  greatly  depends  on 
rxri  selection  and  delicacy  of  execution,  and  these 
;;-on  t.ute.  Hcaiincs*.  and  leanness  or  extn  mc  ligh 
are  the  boundaries  between  which  elegance  is  a  mean 
ELE'GIT  (Lat.  he  Mas  chosen),  in  Law,  Is  a  writ  of 
which  lies  for  one  who  has  recovered  debt  or 
or  upon  a  recognizance  in  any  court  against 


tised  this  species  of  composition  ;  but  if  we  except  tho 
Elegies  of  Hammond,  Milton's  Lyeidas,  and  Gray's  Elegy 
among  ourselves,  and  Matthlsson's  F.legie  among  the 
Germans,  it  Am  *  not  appear  w  ith  great  success. 

ELEMENTS.  The  old  chemists  applied  thU  term 
to  certain  imaginary  principles  or  essences  of  matter ; 
such  as  fire,  water,  earth,  and  air.  The  elements  of  the 
alchemists  are  salt,  sulphur,  and  mercury.  The  term 
element  is  now  used  as  synonymous  with  simple  or 
tmdecompounded  body;  that  is,  a  substance  which  we 
cannot  resolve  into  simpler  forms  of  matter.  The  pre- 
sent list  of  elements  Includes  all  the  metals,  and  tho 
following  substances  —  oxygen,  chlorine,  iodine,  bromine, 
fluorine, hydrogen,  nitrogen,  sulphur,  phosphorus,  carbon, 
selenium,  and  boron  ;  amounting  In  all  to  fifty-four,  ex- 
clusive of  the  imponderable  forms  of  matter.  See  Eqiri- 
valuers,  Cukmical. 

E'LE M I .  The  resinous  ex udation  of  the  Amyris  clem/- 
fera,  brought  from  the  West  Indies :  it  yields  a  volatile 
oil  on  distillation.  It  Is  used  In  ointments,  giving  them 

their  viscii 


■  !  .t  :\\  1,  in  his  b'-mU  to  s-viKtv  the  o-.tno.  directed  to 
IV- sheriff,  commanding  him  to  make  delivery  of  a  moiety 
of  the  party's  land,  and  all  his  goods  except  beasts  of  the 
plough.  The  creditor  holding  the  moiety  of  the  land  until 
ntu  faction  is  termed  tenant  by  elegit. 

K'LEGY,  Is  the  name  given  in  modem  times  to  a 
ipecies  of  poetical  composition  of  a  moutnful  character, 
hot  though  this  signification  of  the  term  tallies  with  its 
rtymology  (Gr.  s,  and  Xiyut,  to  cry  alas),  the  expression 
flcgy  among  the  Gre*  ks,  with  whom  it  originated,  and 
*nw»g  the  Romans,  by  whom  it  was  assiduously  culti- 
vated, had  a  much  wider  signification.  Thus  among  the 
fnrntr  It  embraced  equally  the  warlike  verses  of  Tyrtsrus, 
the  melancholy  effusions  of  Mimnermus.  and  the  moral 
sud  political  aphorisms  of  Theognls  and  Solon  ;  and 
ainonjr  the  Utter  it  comprehended  the  miscellaneous 
themes  of  Ovid.  Propertius,  Tibullus.and  Catullus.  The 
f-  mof  rrrv  In  which  It  w.n  eompo«ed  was  the  alternate 
►r%.iro<*eT  and  pentameter.  (VYr  Pr.STssti.Tfn.)  Inmo- 


gently  stimulating  character,  and  add 
The  compound  elemi  ointment  of  the 
good  preparation  of  this  kind,  as 
basilicon  of  old  pharmacy. 
ELB'NCHUS.   See  Sophism. 

ELEPHANT  PA  SIS.  A  disease  which  chiefly  affects 
the  legs  and  feet,  w  hich  become  rough,  scaly,  and  swollen, 
and  have  been  compared  to  the  feet  of  the  elephant :  tho 
skin  gets  thick,  unctuous,  and  Insensible,  and  the  limb  oc- 
casionally nttalns  an  enormous  slxo. 

E  LEPHANT,  WHITE.  A  Danish  order  of  knight- 
hood of  great  antiquity :  the  number  of  knights  Is  limited 
to  thirty,  besides  members  of  the  royal  family. 

F/LEPHAS,  or  ELEPHANT.    (Gr.  sXi^sr,  an  etc 
phant.)  The  generic  name  of  the  most  gigantic  of  existing 
quadrupeds.  They  are  characterized  essentially  by  having 
grinders  composed  of  alternating  vertical  plates  of  Ivor)', 
enamel,  and  carmcntum,  and  two  tusks  in  the  upper  jaw: 
they  are  also  the  only  living  Mammalia  which  have  a  pro- 
boscis or  trunk  longer  than  the  head.  It  Is  inferred  from 
the  structure  of  the  skull  that  the  extinct  Mastodon*, 
which  have  grinders  of  a  more  simple  structure,  also  pos- 
sessed a  long  proboscis  j  and  accordingly  Cuvier  includes 
the  genus  Elephas  and  Mastodon  in  a  particular  family  of 
Pachyderms  called  Proboscidians.  Of  the  true  genus  Kle- 
phas  there  are  two  living  and  a  greater  number  of  extinct 
species.   The  Indian  elephant  {Elephas  Indicus,  Cuv.) 
diirers  from  the  African  species  in  its  greater  size,  in  the 
skull  being  higher  in  proportion  to  Its  length,  and  with  a 
more  concave  forehead.   The  Indian  elephant  has  also 
comparatively  smaller  ears  ;  the  skin  Is  of  a  paler  brown 
colour ;  and  it  has  four  nails  on  the  hind  feet  Instead  of 
three.    The  elephant  will  breed  In  confinement;  Its 
period  of  gestation  Is  twenty  months  and  some  days.  It 
brings  forth  one  young  at  a  birth,  which  derives  its 
nourishment  from  two  nipples  placed  on  the  inner  side  of 
the  setting  in  of  the  fore-legs,    l'he  perpendicular  height 
of  the  Indian  elephant,  measured  from  the  top  of  the 
shoulder,  has  not  b<  <  n  found  to  exceed  ten  feet  six  Inches: 
the  ordinary  height  Is  from  seven  to  nine  feet.  The  Indian 
elephant  varies  as  to  the  length  of  the  tusks  ;  their  ends 
only  arc  visible  externally  in  the  females,  and  there  Is 
also  a  race  (Mooknuh)  in  which  they  are  straight  and 
short  In  the  males.    In  other  races  the  males  have  the 
tusks  long  and  curved,  especially  In  that  called  "  Daun- 
telah."   The  anecdotes  of  the  docility,  sagacity,  and 
tenacious  memory  of  the  elephant  are  numerous  and  ge- 
nerally known.  The  characteristics  of  the  African  ele- 
phant may  be  inferred  from  the  account  of  those  of  the 
Indian  species.  It  is  usual  to  describe  it  as  having  a  fore- 
head convex  Instead  of  concave ;  bat  the  projection  is 
caused  by  the  nasal  bones,  which  are  higher  placed  than 
In  the  Indian  species ;  and  the  true  front  is  in  reality 
concave  in  the  African  species,  but  in  a  less  degree  than 
In  the  Indian.     The  chief  external  character  of  tho 
African  elephant  is  his  huge  ears.    It  is  a  remarkabh, 
fact  that  no  African  nation  has  ever  subdued  the  ele- 
phant, or  made  it  available  for  any  useful  purpose.  For 
an  account  of  the  fossil  elephants,  see  Mammoth. 

ELEUSPNIAN  MYSTERIES.  Thesecret  religious 
rites  performed  every  year  In  honour  of  Ceres  and  Proser- 
pine at  the  Attic  town  of  Eleusls.  To  these  mysteries  all 
Greeks  of  both  sexes,  if  unpolluted  by  crime,  were  ad- 
mitted ;  and  as  persons  thus  initiated  were  considered  to 
be  peculiarly  under  the  protection  of  the  gods  and  to  en- 
joy their  favour,  it  was  a  privilege  much  sought  after.  It 
has  been  thought  that  many  passages  of  ancient  classical 
writers  refer  In  a  covert  manner  to  these  mysteries,  and 
the  doctrines  disclosed  in  them :  thus,  the  whole  sixth 
book  of  the  JEneid  has  been  interpreted  by  Warburton 
and  others  as  an  allegorical  exposition  of  them,  a  notion 
controverted  by  Gibbon  In  one  of  his  early  works.  See 

M  YSTKKIKS. 

ELEVA'TION.  (Lat.  e.from,  and  levo,  /  raise.)  In 
Architecture,  n  geometrical  representation  of  a  building 
In  respect  of  the  horizon  ;  by  the  an. 

r  r  3  Digitized  by  Google 


ELEVATOR. 

dent  architects  called  the  orthography.  It  is  only  In  this 
tense  that  it  is  technically  used  hy  architects  ;  in  general 
terms  it  is  the  height  of  a  building  above  the  ground. 

Elevation,  in  Astronomy,  denotot  the  angular  height 
or  the  altitude  of  a  celestial  object  above  the  horizon. 
Thus,  titration  of  the pole  denotes  the  arc  of  the  meridian 
Intercepted  between  the  pole  and  the  horizon. 

Ei.tv,\TioN,  in  Perspective,  is  sometimes  used  for  the 
stenography  or  perspective  representation  of  the  whole 
object  or  building. 
E'LKVATOR.   A  surgical  instrument  for  raising  de- 
i  of  the  skull 


ELKS,  or  FAIRIES.  Imaginary  beings,  honoured 
more  particularly  by  the  northern  nations,  in  whose  my- 
thology they  occupy  a  prominent  place.  They  were  di- 
vided into  two  classes  —the  good  and  the  bad  ;  and  their 
exploits  have  given  rise  to  a  multiplicity  of  delightful 
stories.  ( See  Midsummer -Si^hCs  Dream ;  and  Grimm' t 
Deutsche  Mutkoloeie,  n.2.VJ.)   See  Faikieh. 

E'LGIN  MARBLES.  A  collection  of  ancient  has 
reliefs,  statues,  Ac,  which  were  chiefly  decorations  of  the 
Parthenon  at  Athens,  and  are  now  deposited  with  some 
additions  at  the  British  Museum.  Mr.  Harrison,  a  nor- 
thern architect  of  great  abilities,  suggested  to  Lord 
Elgin  in  17'.<7,  at  the  period  of  his  nomination  to  the  em- 
bassy at  Constantinople,  the  removal  of  these  celebrated 
work*.  But  it  was  not  till  some  time  after  Lord  Elgin's 
arrival  that  the  ministers  of  the  Porte  were  prevailed  on 
to  allow  him  to  detach  anv  portion  of  the  marbles  ;  and 
about  eighty  cases  arrived  in  England  in  1812.  In  18IC 
the  collection  was  purchased  by  government  under  a  re- 
commendation of  a  committee  of  the  House  of  Commons 
at,  if  we  rightly  recollect,  the  sum  of  35,000/.  They  are 
without  Question  the  finest  productions  of  sculpture  In 
the  world. 

EL'IMINA'TION.  (Lat.  ellmino,  /  out  out.)  A 
term  used  by  writers  on  algebra  to  denote  that  operation 
by  which  any  number  m  of  equations  being  given,  contain- 
ing n  unknown  quantities,  a  single  equation  is  deduced 
from  them  containing  only  one  unknown  quantity;  so 


that,  by  resolving  this  equation,  we  find  the  value  of  the 
quantity  " 


it  contains,  and  thence,  by  .Uw*h»i 
substitutions,  the  values  of  all  the  other  unknown  quan- 
tities.   To  eliminate  a  quantity  is  therefore  to  cause  that 
quantity  to  disappear  from  an  equation. 

ELIQUA'TION.  (Lat.)  The  separation  of  two 
metals  by  fusion. 

ELI'SION.  (Lat.  elido.)  In  Grammar,  the  cutting 
off  or  suppressing  of  a  vowel  at  the  end  of  a  word,  for  the 
sake  of  euphouy  or  the  measure  of  the  verse.  The  use 
of  the  elision  was  confiued  chicfiy  to  the  Languages  of 
Greece  and  Rome. 

EI. I  \  I  If  (Arab.)  A  term  applied,  in  old  pharmacy 
to  certain  essences  or  tinctures :  a  mixture  of  an  aromatic 
tincture  with  sulphuric  acid  was  called  elixir  of  vitriol. 
The  alchemists  applied  the  term  elixir  to  various  solutions 
employed  in  the  ait  of  transmutation. 
F.LK.   See  Cervcs. 

ELLA'GIC  ACID.  An  acid  obtained  by  Braronnot 
from  gall  nuts,  and  differing  from  the  gallic  acid:  the 
term  ft  derived  from  the  word  gnlle.  reversed. 

ELLI'PSE.  (Gr.  sAXseAir,  defect.)  One  of  the  conic 
sections,  produced  by  cutting  a  cone  by  a  plane  passing 
obliquely  through  its  opposite  sides.  (Am  Conic  Sec- 
tions. )  The  ancient  Greek  geometers  gave  this  name  to  the 
figure,  because,  among  its  other  properties,  one  is,  that  the 
squares  of  the  ordinate*  are  less  than  the  rectangles  under 
the  respective  abscissa  and  the  parameter,  or  differ  from 
them  in  defect. 
Though  the  ellipse  was  first  suggested  to  geometers 
the  sections  of  the  cone,  it  may  be  dc- 


sections  of  the  cone, 
ways,  and  all  its  properties  Investigated 
?rence  to  the  solid.  We  subjoin  some  of 
these  definitions,  which  are,  in  fact,  so  many  different 
properties  of  the  ellipse. 

1 .  If  two  points  F  and  /  be  given  in  a  pi  ane,  and  a 
point  D  be  conceived  to  move  around 
them  in  svich  a  manner  that  the  sum  of 
the  two  distances  D  F  and  D/ Is  always 
the  saline,  the  point  D  will  describe  upon 

\a  the  plane  an  ellipse  A  D  B.  The  points 
F  and/  are  the/on  of  the  ellipse ;  and  the 
point  C,  which  bisects  the  distance  be- 
tween the  foci,  is  its  centre.  The  line 
A  a  is  the  major  or  transverse  oris ;  and  B  b,  which  passes 
through  the  centre,  and  is  perpendicular  to  A  a,  is  the 
minor  or  conjugate  axis.  From  thisdefinition  it  is  obvious 
how  the  curve  may  be  described  mechanically.  Having 
fixed  two  pins  F  and/in  the  plane,  let  the  ends  of  a  thread 
be  fastened  to  the  two  pins ;  then,  moving  a  style  or  pencil 
within  the  thread/so  as  to  keep  it  always  stretched,  the 
point  of  the  style  will  describe  the  ellipse. 

2.  Let  F  be  a  given  point,  and  M  N  a  straight  line  given 
In  position  ;  If  another  point  I)  move  on  the  same  plane  so 
that  its  distance  D  F  from  F  shall  have  always  to  the  per- 

Kndicular  D  E,  or  Its  distance  from  the  given  line  M  N 
e  constant  ratio  of  two  given  lines  X  and  V,  of  which 


ELLIPSOID  OF  REVOLUTION. 

X  is  leas  than  Y,  tbe  point  D  will  describe  an  ellipse. 
The  line  M  N  is  called  die  directrix,  and  Its  distance  from 
the  centre  C  is  such  that  C  G  Is  a  third  proportional  to 
C  F  and  C  A.  It  ia  obvious  that  F  A  Is  to  A  G  In  the 
given  ratio  of  X  to  Y. 

3.  It  is  also  a  property  of  the  ellipse  that  the  rectangle 
under  A  H  and  H  a  is  to  the  square  of  the  ordinate  111) 
in  the  ratio  of  the  square  of  C  A  to  the  square  of  C  B. 
From  this  property  the  common  algebraic  equation  of  the 
ellipse  is  derived.  Let  C  A  —  a,  (  1  s  —  b  «  1 1  =  *,  and 
Hflay;  then  A  11  Ha  :  H  D*  :  :  a*  :  6*.  that  is,  (a  —  *) 
(a  +  j  ):.«/-::  a  :  t3,  or  a«  —  *»:*/*::  :  A3,  whence 
ft 

tfl  mm  —  (tf»  —  *>).   This  equation  may  be  put  under  the 


following  elegant  form,  a  +  fi  mm  I 


4.  Let  M  N,  P  Q  be  two  straight  lines  Intersecting 

other  In  C  :  then  If  a  straight  line  B  A 
of  a  given  length  be  carried  along  the 
two  straight  lines  M  N.  P  Q,  any 
point  D  in  A  B  (or  in  A  B  produce*!) 
will  describe  an  ellipse  the  centre  of 
which  is  atC.   It  is. 
that  elliptic  compass* 
turning  ovals  are  constructed. 
8.  If  a  moving  or  generating  circle  roll  along  the  con- 
cave circumference  of  a  fixed  circle  In  the  same  plane,  and 
the  radius  of  the  former  be  half  that  of  the  latter,  any  pis  en 
point  iu  the  plane  of  the  generating  circle,  within  or  with- 
out it,  will  describe  an  ellipse.    This  very  remarkable 
property  of  the  ellipse,  by  which  the  curve  is  show  n  to 
be  an  epicycloid,  was  applied  by  Professor  Wallace  of  Edin- 
burgh to  the  invention  of  an  Ingenious  instrument  for 
describing  an  ellipse  by  continued  motion.    The  con- 
struction of  the  instrument  is  as  follows :  — 
"a  and  &  are  two  wheels,  the  axes  of  which  turn  in 
holes  c  o,  near  the  ends  of  the  con- 
necting bar  d.   One  of  the  wheel*  6 
must  be  just  half  the  diameter  of  the 
other  a,  which  may  be  of  any  size, 
and  a  band  e  /goes  round  them  out- 
side ;  an  arm  c  p  is  attached  to  the 
wheel  6,  and  admits  of  "being  length- 
ened or  shortened  by  sliding  along  Its  surface  in  a  socket 
which  may  be  any  where  on  the  wheel.   Suppose  pow  t  hat 
the  wheel  a  is  fixed  or  kept  from  turning,  and  that  the 
bar  d  is  turned  round  the  centre  o,  carrying  at  Its  other 
extremity  the  wheel©;  the  action  of  the  band  e£  will 


th.  n  turn  this  wheel  round  Its 


the  other  wheel  will  make  two  revolutions  about  its 
centre,  and  the  point  p  In  the  sliding  bar  will  describe  the 
ellipse."   (Wattace't  Conic  Section*.) 

6.  The  ellipse  is  the  curve  in  which  the  planets  perform 
their  revolutions  about  the  sun,  and  its  properties  enter 
into  almost  every  investigation  connected  with  physical 
astronomy.  In  these  investigations  it  is  found  most  con- 
venient to  define  the  curve  by  means  of  an  equation  be- 
tween the  radius  vector,  that  Is,  a  line  drawn  from  the 
focus  to  the  curve,  and  the  angle  which  it  makes  with  the 
transverse  axis.  This  is  called  the  polar  equation  to  the 
ellipse,  and  is  found  as  follows :  —  Let  F  D  the  radius 
vector  (sec  the  first  diagram)  s=  r,  C  A  =  a,  C  F  the  ec- 
«  e,  and  the  angle  A  F  D,  which  b  called  the 

s.f;    enr— a  +  ,co,^ 

It  is  a  property  of  the  ellipse,  that  if  a  circle  be  described 
upon  either  axis,  and  from  any  point  of  that  axis  an  or- 
dinate be  drawn  both  to  the  circle  and  ellipse,  then  the 
ordinate  of  the  circle  Is  to  the  ordinate  of  the  ellipse  as 
that  axis  to  the  other  axis.  Hence  the  whole  area  of  the 
circle  Is  to  the  whole  area  of  the  ellipse  in  the  same  pro- 
portion, and  consequently  the  area  or  an  ellipse  is  a  roe— 
proportional  between  the  areas  of  tbe  two  circles  described 
upon  its  transverse  and  conjugate  axes.  Hence,  to  find 
the  area  of  an  ellipse,  multiply  the  two  axes  together,  and 
multiply  the  product  by  •7K-M.   See  Circle. 

The  whole  length  of  the  periphery  of  an  ellipse  is  ex- 
pressed by  the  following  scries : 

qJr    I  s    1*3        I*  3W,       p-y.-fr.-7  x 

where  2  w  denotes  the  circumference  of  the  circle  de- 
scribed about  the  greater  axis,  and  e  is  the  eeeentrictt 
that  is,  r»-  1         6  being  the  seml-axls  minor,  and  the 
semi-axis  major  being  unit. 

ELLI'PSIS.   (Gr.iXAs/r-./offM/.)  In 
Rhetoric,  the  omission  of  a  word  or  part  of  a 
which  is  left  to  be  supplied  by  the  imagination  of  the 
hearer  or  reader. 

ELLIPSOID.    (Gr.  iXAie^r.  and  u>*.  fom,.)  A 
geometrical  solid,  of  such  a  nature  that 


It  made  by  a  plane  produces  an  ellipse. 
KLLIPSOiD  OF  REVOLUTION,  called  also 


the 


Spheroid,  is  the  solid  generated  by  the  revolution  of  an 
ellipse  about  its  lesser  axis. 
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ELLIPTIC  COMPASSES. 

ELLIPTIC  COMPASSES.  An  instrument  for  de- 
senbins  an  ellipse  by  continued  motion.  An  Instrument 
of  this  kind  has  been  described  under  Ellipsb.  Various 
e^oti-ivance*  for  effecting  this  purpose  are  described  in  the 
Licrnttit>\rnft  \ltUhcmat i at  of  Kchooten. 

FLLIPTl'CITY  of  the  TERRESTRIAL  SPHE- 
ROID. A  term  used  by  Clairaut  and  other  writers  on 
the  figure  of  the  earth,  to  denote  the  deviation  of  the 
earth's  form  from  that  of  a  sphere.  Clairaut  employed 
th«  term  to  denote  the  difference  of  the  two  axes  divided 
t>r  the  smaller  :  most  other  writers  understand  by  It  the 
(jlflrreoce  of  the  axes  divided  by  the  greater.  Thus,  let 
a  —  the  equatorial  diameter,  b  the  polar  diameter,  e  = 

theellipticJty  ;  then  e  =  °  ~    »  whence  b  sw  a  (I  —  **)• 

ELM.  A  valuable  genus  of  trees,  confined  to  the  colder 
parts  of  the  northern  hemisphere,  but  common  to  both 
the  old  and  new  world.   Most  of  the  species  are  trees  of 
i'-r.if  !••  and  pn-dure  a  t:in!«T  u»<  ful  for  many 


purposes  in  which  great  strength  and  durability 
art-  not  required  ;  but  some  of  them  are  small  bushes  of 
no  known  value.  In  Great  Britain  there  are  several 
«I*cie*  in  a  wild  state,  the  most  valuable  of  which  are 
called  the  Welsh,  the  Hertfordshire,  the  Huntingdon,  and 
the  smooth-leaved ;  in  other  countries  of  Europe  and 
Asia  many  peculiar  species  exist,  but  they  have  been  little 
examined  by  botanist*.  The  elm  is  valued  for  the  rapidity 
at  its  growth,  its  hardiness,  and  its  capability  of  thriving 
in  poor  soil  unfit  for  tillage.  The  word  seems  to  be  an 
alteration  of  ulrnus,  its  Latin  name. 

ELOCU'TION  (L*t.  ctoquor.  /  tpraA  out),  signi- 
fied originally,  as  the  derivation  of  the  word  imports,  the 
art  of  choosing  and  adapting  words  and  sentences  to  the 
idea*  to  be  expressed;  but  it  is  inure  frequently  em- 
ployed to  denote  the  just  and  graceful  management  of 
-ountenance,  and  gesture  in  speaking ;  in 
It  Is  syuonymous  with  what  is  termed  a  good 
pronunciation.  See  Declamation,  Elo- 
qtsxck. 

E'LOGE.  (Gr.ias>Mt,  Ang  .eulogy.)  A  term  applied  in 
to  the  panegyrical  orations  pronounced  In  honour 
persons,  and  particularly  of  members 
academies.  Formerly  the  secretaries 
of  the  various  French  literary  institutions  used  to  compose 
•uul  pronounce  the  Huge  j  but  this  duty  is  now  performed 
bv  the  new  member  el<"cted  in  the  room  of  the  deceased. 
This  practice  is  no  doubt  open  to  censure ;  but  it  ha*  been 
the  means  of  giving  to  the  world  many  interesting  bio- 
graphical sketches,  which  would  never  otherwise  have 
appeared.  Eloge  is  also  applied  to  any  species  of  bio- 
graphical writing  in  which  praise  predominates  over 
censure,  and  has  been  much  cultivated  by  French  and 
Italian  authors. 

ELONGA'TION.  in  Astronomy.  Is  the  apparent  dis- 
tance of  a  planet  from  the  sun.  The  greatest  elongation 
"f  Mercury  amounts  to  about  28|  degrees,  and  that  of 
pUn"*  tU}e>0kingati         ^ha  regard  to  the  superior 

E'LOQUENCE.  (Lat.)  The  art  of  clothing  the 
thoughts  in  the  most  suitable  expressions.  In  order  to 
produce  conviction  or  persuasion.  In  Its  primary  sig- 
nification, eloquence  (as  indeed  its  etymology  implies) 
had  reference  to  public  speaking  alone ;  but  as  most  of 
the  rules  for  public  speaking  are  applicable  equally  to 
writing,  an  extension  of  the  term  naturally  took  place ; 
and  we  find  even  Aristotle  (Rhe.  book  Hi.),  the  earliest 
rrstematic  writer  on  the  subject  whose  works  have  come 
r  in  his  treatise  rules  for  such  com- 
t  intended  for  public  recitation.  A 
of  the  term  was  contended  for  by 
>  included  under  It  all  kinds 


ELOQUENCE. 

and  most  eminent  of  this  school  were  Gorglas,  Isncratcs, 
and  Isieus,  of  whose  publicly  delivered  orations  there  are 
still  ten  extant.  It  was  In  this  age  that  Grecian  eloquence 
attained  its  highest  perfection  by  the  genius  of  Demos- 
thenes, to  whom  the  palm  has  been  conceded  by  the 
unanimous  consent  of  ancient  and  modern  times.  Various 
are  the  writers  that  have  endeavoured  to  point  out  the 
beauties  of  Demosthenes ;  but  by  none  are  the  peculiar 
qualities  and  distinguished  properties  of  his  style  more 
vigorously  and  happily  (though  briefly)  pourtrayed  than 
by  Hume,  who,  throwing  aside  his  usual  calm  and  dispas- 
sionate manner,  thus  describes  it:—"  It  is  rapid  harmony 
exactly  adjusted  to  the  sense :  it  is  vehement  reasoning 
without  any  appearance  of  art :  it  is  disdain,  anger,  bold 
neas,  freedom.  Involved  in  a  continued  stream  of  argument; 
and  of  all  human  productions,  the  orations  of  Demos- 
thenes present  to  us  the  models  which  approach  the 
nearest  to  perfection."  After  this  period,  Grecian  elo- 
quence declined  rapidly ;  and  though  In  the  foil 
there  flourished  among  others  Hcrmagoras, 
Apollonius,  Ciecilius,  and  Dionysius,  their  i 


been  almost  without  exception  rescued  from  oblivion  by 
a  work,  which  may  be  regarded  as  the  last  expiring  ray 
of  Grecian  eloquence— the  incomparable  treatise  of  I.oij- 


on  the  Sublime. 
In  consequence  of  the  all-absorbing  spirit  for  military 
glory  with  which  the  ancient  Romans  were  animated,  ft 
i  was  long  before  they  found  leisure  to  appreciate  the  ad- 
vantages of  eloquence ;  and  even  so  late  as  the  year  of  the 
city  .v.i2,  when,  by  the  industry  of  some  Greeks,  the  liberal 
arts  began  to  flourish  at  Rome,  the  senate  passed  a  decree 
banishing  all  rhetoricians  from  the  country.  But  a  few  years 
afterwards,  when  Carneades,  Critolaus,  and  Diogenes  were 
sent  as  ambassadors  from  Athens  to  Rome.theHoman  youth 
were  so  chained  with  the  eloquence  of  their  harangues, 
that  the  study  of  oratory  formed  thenceforth  a  branch  of 
a  liberal  education.  Men  of  the  highest  rank  were  now 
seen  teaching  and  learning  respectively  the  art  of  elo- 
quence ;  and  such  was  the  impetus  given  to  this  study, 
that  it  made  the  most  rapid  advances,  and  was  at  last 
crowned  by  the  appearance  of  Cicero,  to  whom  critics  have 
concurred  in  assigning  a  rank  inferior  only  to  that  of  De- 
mosthenes. That  many  illustrious  orators  existed  at 
Rome  prior  to  the  age  of  Augustus,  we  learn  from  the 
work  of  Cicero,  De  Claris  Oratoribui .  In  this  treatise 
Cicero,  in  detailed  notices  and  liberal  cnlogiums,  ha*  given 
immortality  to  the  very  men  whose  works  were  thrown 
into  obscurity  by  the  splendour  of  his  own :  as  Quintilian 
says  of  Menandcr  and  hi*  predecessors  —  atque  111c quidem 
omnibus  cjusdem  operis  auctoribus  abstulit  nomen.  i  t 
fulgore  quodam  sue  clarttatis  tenebras  obduxit.  The 


of  literary  productions  (such  as  treatises  on  law,  logic.&c), 
and  whatever  might  be  necessary  to  illustrate  and  explain 
them.  In  the  following  observations,  we  shall  confine 
ourselves  chiefly  to  the  etymological  meaning  of  the  word, 
and  shall  give  a  brief  sketch  of  the  history,  the  objects, 
ind  the  divisions  of  eloquence.  The  Invention  of  elo- 
quence Is  ascribed  by  the  Egyptians  and  the  fables  of  the 
poets  to  the  god  Mercury ;  but  no  certain  account  can  be 
siren  when  or  by  whom  this  art  first  began  to  bo  cultl- 
uted.    If  we  may  judge  from  the  eulogiums  which  Homer 

E renounced  upon  Ulysses  and  Nestor  for  their  attainments 
i  eloquence.  It  must  have  been  very  early  in  high  esteem 
among  the  Greeks.  But  though,  from  time  to  time,  there 
arose  in  Greece  many  distinguished  writers  upon  eloquence, 
it  does  not  appear  that  the  practice  of  the  art  was  com- 
Mned  wfth  the  theory  for  public  purposes  till  the  time  of 
PisUtratus,  who  owed  to  nis  rhetorical  acquirement*  his 
elevation  to  the  throne.  Passing  from  Pericles  (the  next 
in  ';rderto  Fisi stratus  \  who  was  distinguish*  d  at  nn<  p  as 
a  general,  a  statesman,  and  an  orator,  we  find  many 
eminent  names  during  the  Peloponnesian  war  immor- 
talised for  their  eloquence  by  the  pen  of  Thucydidcs. 
h  the  succeeding  age  arose  the  school  of  rhetoricians,  or 
sophists,  as  they  are  callei" 

re  the  subtleties  of  logic  ; 
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r  scale  on  which  every  thing  was  conducted  at 
,  and  the  enormous  Interests  so  frequently  at  stake, 
never  so  wonderfully  exhibited  as  in  the  age  of 
Cicero ;  and  the  unparalleled  exigency  found  or  created 
in  him  a  talent  for  profiting  by  its  advantages  or  coping 
with  Its  difficulties.  In  the  succeeding  ages  of  the  Roman 
empire,  the  despotic  character  of  the  government  checked 
the  growth  of  the  rhetorical  art ;  but  the  names  of  Tacitus, 
Quintilian,  and  Fliny  arc  an*  earnest  of  what  might  have 
been  achieved  in  this  arena,  had  circumstances  permitted 
the  development  of  their  talent*. 

During  the  middle  ages,  though  the  practice  of  elo- 
quence may,  as  far  as  we  know,  be  said  to  have  lain 
dormant,  the  theory  formed  part  of  the  scholastic  study, 
as  may  be  seen  from  the  old  doggrel  hexameter,  which 
served  to  fix  the  monastic  studies  in  the  memory — 

')  Wxmltnr;  DU.  (Dialectic*)  wra  docti; 


speec 
tnev 


"  Graram.  (Gram 

Khet.  (Khctorkce)  trrW  cobras.' 

With  regard  to  the  early  history  of  eloquence  In  England, 
there  are  found,  indeed,  the  names  of  several  distinguished 
men  who  in  former  times  directed  the  resolutions  of  our 
parliament;  but  no  pains  were  taken  to  preserve  their 
eeches ;  and,  as  I  fume  observes,  the  authority  which 
y  possessed  seems  to  have  been  owing  to  their  ex- 
perience, wisdom,  or  powsr,  more  than  to  their  talents  for 
oratory.  It  was  not  until  the  close  of  the  last  century  (a 
period  which,  it  may  be  said,  Hume  did  not  live  to  see), 
that  an  era  arose  in  the  history  of  British  eloquence, 
which  the  genius  of  Chatham,  Pitt,  Burke,  Fox,  and 
Sheridan  has  consecrated  and  Immortalised. 

We  ran  only  allude  to  the  history  of  eloquence  in  other 
countries.  The  little  opportunity  afforded  for  a  display 
of  forensic  or  senatorial  eloquence  by  the  different  go- 
vernments of  Germany  has  almost  entirely  checked  its 
growth  in  that  country  ;  and  the  same  remark  is  applicable 
to  Italy,  Spain,  and  Portugal ;  all  of  which,  however,  have 
been  rich  in  the  eloquence  of  the  pulpit.  The  only  two 
countries  in  the  world  whose  orators  can  be  put  In  com- 
petition with  those  of  Britain,  are  France  and  America. 
To  the  pulpit  oratory  of  the  former,  the  illustrious  names 
of  Bossuet,  Bonrdafoue.  and  Massillbn  have  given  en- 
during celebrity  ;  while  the  popular  character  of  their 
Institutions,  has  formed  a  host  of  forensic  and 
speaker*  worthy  n  prominent  place  among  too 
•  ,  and  modern  times.  The  pulpit  ora- 
are  too  well  known  to  be  noticed  here. 
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ELOQUENCE. 

The  elements  of  eloquence  arc  usually  com 
the  lour  following  division*  —  invention,  disjiosition,  elo- 
cution, »n<l  delivery.  The  first  has  reference  to  the  cha- 
racter of  the  thoughts  or  Ideas  to  be  employed  ;  the  se- 
cond to  their  arrangement  (usually  called  the  parts  of  a 
discourse.  —  consisting  of  the  exordium  or  introduction, 
the  narration,  the  propotition  the  proof  or  refutation,  and 
the  peroration ;  tee  these  terms) ;  and  the  third  and 
fourth  have  respect  to  words,  style,  utterance,  action, &c 

The  Greeks  divided  discourses  according  10  their 
contents,  as  relating  to  precept  (K»y$v;).  manners  (r,0t>), 
and  feelings  (ra5n).  and  as  therefore  calculated  to  instruct, 
to  please,  and  to  move.  The  Romans  distinguished  three 
kinds  of  eloquence:  —  the  demonstrative,  occupied  with 

{■raise  or  blame,  and  addressed  to  the  judgment ;  the  de- 
iberativc,  which  acts  upon  the  will  by  persuasion  or  dis- 
suasion ;  and  the  judicial  or  forensic,  which  was  used  in 
defending  or  attacking  —  a  division  originally  laid  down 
by  Aristotle,  De  Hhetorica.  In  our  own  times,  a  divi- 
sion somewhat  similar  has  been  made;  and  the  bar,  the 
senate,  and  the  pulpit  are  the  three  grand  theatres  for 
the  exhibition  of  oratory.  With  regard  to  the  distinguish- 
ing characteristics  of  these  three  kinds  of  eloquence, 
the  reader  will  (Ind  ample,  information  on  this  head  by 
consulting  Illair.  or  Campbell's  Philosophy  of  Rhetoric. 
The  following  is  a  summary  of  their  views.  In  popular 
assemblies,  the  great  object  to  be  effected  by  the  orator  is 
persuasion  :  the  speaker  alms  at  determining  his  audience 
to  adopt  some  line  of  conduct,  as  good,  fit,  or  useful :  and 
In  order  to  accomplish  this  object,  he  must  address  him- 
self to  all  the  principles  of  action  In  human  nature,  — to 
the  passions,  to  the  heart,  as  well  as  to  the  understanding. 
At  the  bar,  on  the  other  hand,  it  is  not  persuasion,  but 
conviction,  that  the  orator  aims  at  producing.  There  it  is 
not  the  s|>eaker's  business  to  persuade  the  judges  to  what 
is  good  and  useful,  but  to  show  them  what  is  just  and 
true.  Hence  It  is  chiefly  to  the  understanding  that  his 
eloquence  is  to  be  addressed.  Hence,  also,  the  eloquence 
of  the  bar  is  considered  by  most  rhetoricians  of  a  more 
limited  kind  than  that  of  popular  assemblies.  In  manv 
instances,  however,  the  eloquence  of  the  bar  has  a  much 
wider  scope  than  such  writers  have  conceded,  and  the 
trial  by  jury  admits  of  the  most  impassioned  appeals  to  he 
found  in  the  annals  of  modern  eloquent  With  regard 
to  the  eloquence  of  the  pulpit,  though  it  appears  at  first 
view  to  be  possessed  of  many  qualities  advantageous  to 
oratorical  display,  such  as  the  dignity  and  sublimity  of 
the  subject,  the  large  and  mixed  audience,  and  the  leisure 
of  the  speaker  for  premeditation,  these  will  be  found  to  be 
counterbalanced  by  many  disadvantages ;  e.g.  the  triteness 
of  the  subject,  and  the  difficulty  experienced  by  the  speaker 
to  excite  attention.  Besides,  at  the  bar,  or  In  the  senate,  the 
ssions  which  are  forbidden  ground  to  the 
;  and  if  at  any  time  the  latter  makes  an  incursion 
regions,  he  is  in  danger  of  assuming  a  tone  incon- 
sistent with  the  dignity  and  the  charity  of  his  profession. 
The  fierce  invective,  the  terrible  crimination,  the  bold 
and  unexpected  retort,  the  cutting  sarcasm,  the  cool  and 
dignified  irony,  on  the  one  hand,  —  and.  on  the  other,  the 
skilful  flattery,  the  exquisite  artifice,  with  which  the  baser 
as  well  as  the  nobler  passions  of  the  audience  are  wrought 
into  a  subservience  of  the  purpose  of  the  orator ;  all  these 
till  more  or  less  within  the  province  of  the  bar  and  the 
it  ite,  tin'  are  beyond  the  »phereol  the  pulpil  orator.  With 
all  these  restrictions,  however,  the  subject  to  which  pulpit 
eloquence  may  be  addressed  are  sufficiently  extensive  to 
admit  of  great  oratorical  display  ;  and  as  to  convince  the 
intellect  and  force  the  unwilling  homage  of  the  reason, 
as  well  as  to  awaken  the  conscience  and  to  arouse  the 
imagination,  are  the  objects  of  preaching,  the  pulpit  orator 
may,  by  the  choice  of  his  subject,  at  one  time  be  argu- 
mentative and  ratiocinafJve  at  another  declamatory  and 
impassioned. 

It  is  admitted  on  all  sides  that,  in  modern  times,  elo 
qurnce  has  not  been  Invested  with  so  much  importance,  or 
cultivated  with  so  much  care  as  among  the  ancients.  For 
the  cause  of  this  alleged  inferiority  of  modern  as  compared 
with  aucietit  eloquence  no  satisfactory  reason  has  been 
hitherto  assigned,  and  even  Hume  has  confessed  his  in- 
ability to  solve  the  problem.  Perhaps  one  cause  of  the 
ascendency  of  the  ancient  orators  lies  In  the  difference 
of  the  means  employed  in  ancient  and  modern  times  to 
gain  the  consent  of  the  audience.  Among  the  ancients, 
the  most  violent  and  passionate  expressions,  accompanied 
by  what  Cicero  calls  the  "  suppWio  pedis,"  and  the 
"  pcrcussio  frontis  vel  femorls,"  were  not  only  admissible, 
but  were  even  necessary,  in  order  to  produce  an  effect 
upon  the  audience.  Among  the  moderns,  such  violence 
of  gesture,  except  on  the  stage,  would  excite  nothing  but 
laughter.  Those  orators  are  now-a-days  more  esteemed 
who  aim  at  convincing  the  understanding  than  at  cap- 
tivating the  feelings ;  and  this  is  a  characteristic  that 
pervades  every  species  of  modem  eloquence.  Again,  if 
we  look  to  the  peculiarities  of  ancient  law,  the  tribunals  I 
of  justice,  and  the  legislative  assemblies  of  the  Greeks  and 
Romans,  we  may  perceive,  perhaps,  the  superior  arena  of 
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EMARGINULA. 

j  an  able  writer  in  the 
Review,  arose  from  a  circumstance  that  with  us 
considered  a  vice  —  the  blending  of  the  legislative  with  the 
judicial  powers.  When  the  legislature  is  employed,  as  in 
Euglana,  in  establishing,  from  the  contemplation  of  a 
whole  class  of  cases,  a  general  principle  for  deciding  on 
every  future  ca«e  that  may  be  referable  to  that  class ;  and 
when  the  judicial  power  is  only  occupied  in  ascertaining 
to  what  previously  established  legal  class  any  particular 
case  belongs,  and  what  the  decision  of  the  law  Is  regarding 
that  class  :  in  this  state  of  things,  there  is  scope,  indeed, 
for  the  exercise  of  the  most  useful  and  respectable  powers 
of  eloquence,  —  the  clear,  strong,  and  elegant  development 
of  ratiocination,  and  of  the  information  and  the  views  of  a 
comprehensive  mind  ;  and  this  Is  all.  But  when,  as  was 
the  case  in  Greece  and  Rome,  the  written  laws  are  few 
and  vaguely  expressed  ;  when  the  judges  exercise  an  un- 
defined equitable  jurisdiction,  in  the  application  of  which 
tbey  are  not  bouud  by  anv  regulation  of  their  prede- 
cessors; still  more,  when  the  tribunal  Is  invested  with  a 
direct  legislative  power,  the  question  is  no  longer  to  be 
decided  by  argument  and  the  application  to  general  prin- 
ciples alone,  but  the  individual  passions  and  interest*  uf 
the  judges  are  let  loose:  and  then  all  the  higher  and 
more  perilous  faculties  of  the  orator  are  called  forth  to 
rule  in  this  war  of  elements,  and  direct  the  storm  as  may 
suit  his  purpose,  — whether  to  sweep  away  falsehood  and 
oppression,  or  to  hear  down  the  barriers  of  truth,  law.  and 
Justice.  (See  IVhately's  Rhetoric ;  Campbell' s  Rheti-rie 
Cicero.  De  Oratore ;  and  the  works  already  mentioned. ) 

ELUTRIA'TION.  ( Lat.  elutrio,  /  cleanse.)  Tho 
separation  of  substances  by  washing  them  in  large  quan- 
tities of  water,  so  that  the  heavier  particles  fall  to  tho 
bottom,  and  the  lighter  ones,  remaining  some  time  sus- 
pended, are  gradually  deposited  in  a  finely  divided  state. 

ELYDO'RIC  PAINTING.  (Gr.  IAmm.  oil.  and 
voter.)  In  Painting,  a  species  of  painting  with  a  vehicle 
composed  of  oil  and  water,  invented  by  M.  Vincent  of 
Montpetit.  Its  object  is  to  add  the  fresh  appearance  of 
water  colours  and  the  extreme  finish  of  miniature  painting; 
to  the  mellowness  of  oil  colours.  Not,  however,  having 
seen  any  specimen  of  it,  wo  are  unable  to  state  from  our 
own  knowledge  whether  those  objects  have  been  attained. 

ELY'SIUM,  or  the  ELYSIAN  FIELDS.  (Gr. 
ti3<«.)  In  Mythology,  the  region  to  which  the  souls  of 
the  virtuous  were  said  by  the  poets  to  be  transported  after 
death.  They  are  variously  represented  as  a  part  of  the 
infernal  realms,  or  islands  situated  in  the  Western  Ocean 
beyond  the  Columns  of  Hercules.  The  enjoyments 
of  the  blessed  spirits  in  this  abode  were  held  to  consist 
in  the  same  pursuits  that  were  their  delight  on  earth, 
carried  on  in  a  calmer  and  happier  climate :  beautifully 
described  in  the  well-known  passage  (Odyss.  iv.  663.)  — 


:  — 


Thus  admirably  rendered  by  the  late  A. 

Thee  to  ihe  Elrtian  p'sint,  earth**  farthest  end. 
Where  KhadatTianth-jt  dwell*,  th»-  K«xl»  sh.ill  mihI: 
There  i 

Then-  neither  winter  rmnet,  nor  snow,  nor  .hover; 
r.tol  " 


A  tract  on  the  i 
Ely sian  Fields. 

E'LYTRUM.  (Gr.  tXvtfn.  a  sheath.)  The  superior 
or  first  pair  of  wings  in  four-winged  insects  are  so  called 
when  they  are  of  a  coriaceous  and  hardly  flexible  texture, 
and  serve  as  a  protective  covering  to  the  second  |»air  ;  as 
iu  beetles. 

EMANATION,  SYSTEM  OF.  In  Philosophy.  &~c 
Pantheism. 

EMA'NCIPA  TION.  (Lat.-frnm  mancupo.  /  sell.  «>r 
deliver  over  the  tangible  properly  In  any  thing.)  By  the 
ancient  Roman  Kiw,  the  son  stood  in  the  relation  of  a 
slave  to  the  father.  By  a  fiction  of  that  law.  the  son 
might  be  freed  from  this  relation  by  being  three  times 
sold  (mancinatus)  by  the  father,  licncc  the 
chisement  of  the  son  derived  from  this  ceremor 
name  of  emancipation.  In  course  of  time,  various  1 
of  emancipation,  both  tacit  and  express,  becam 
nixed  by  the  Roman  jurisprudence.  The  word, 
tries  following  that  law,  signifies  the  exemption  of  tho 
son  from  the  power  of  the  father,  either  by  express  act. 
or  by  implication  of  law.  By  the  present  civil  law  of 
France,  majority  (and  with  it  emancipation)  is  attained 
at  VI  years  of  age  ;  and  the  marriage  of  a  minor  emanci- 
pates him.  (See  Code  Civil,  lib.  1.  ch.3.)  In  ordinary 
language,  emancipation  is  used  in  a  general  sense  to  signify 
the  enfranchisement  ot  a  slave,  or  the  admission  of  par- 
ticular classes  to  the  enjoyment  of  civil  rights. 

EMA'RGIN  ATE.  In  Zoology,  when  the  margin  of  a 
part  is  broken  by  an  obtuse  notch,  or  the  segment  of  a 
circle. 

EMARGI'NULA.  A  subgenus  of Gastropodous  Mol- 
luskv  dismembered  from  the  mentis  Patella  of  Livm.vus. 

and  characterised  >•»•  a  •  belt  <-l  a  simple  conical 
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i!  ;  i  protect  the  crow  from  the  overflow  I 
rivers  after  heavy  or  long-continued  rain*, 
tor  would  natural lv  throw  up  a  bank  of  e< 


EMBALMING. 

tirlnj  a  narrow  fissure  extending  from  the  margin  to 
3?ar  the  summit. 

EMBA'LMING.  (Lat.  balsam  urn,  halm  )  A  process 
adopted  by  the  ancient  Egyptian*,  chit-fly  for  the  preserv- 
ation of  dead  bodies  from  putrefaction.  The  term  i*  de- 
rived from  the  use  of  balsamic  substances  In  the  operation  ; 
ia  addition  to  these,  saline  substance*  and  tanning  ma- 
serial*  seem  also  to  hare  been  used.  See  Mummy.  ( See 
lir juntU , in  Phil. Trans.;  ami  Petti/rrew  upon  Mummies.) 

EMBA'NKMENT.  In  territorial  improvement,  an 
emfiankment  it  a  mound  of  earth  or  a  wall,  or  a  structure 
eom^xni  partly  of  a  wall  and  p.trtl)  ..t  a  Iwmk  ol  earth, 
to  protect  lands  from  being  oTcrflown  by  rivers  or  the 
•ess.  Embankments  appear  to  have  been  coeval  with  the 
culture  of  corn  crops ;  because  these,  it  appears,  were  first 
grown  on  the  alluvial  soils  which  border  large  rivers, 
to  protect  the  crops  from  the  overflowing  of  these 

l,  the  cultiva- 
earth.  This 
in  Egypt  at  the  most  remote 
of  which  there  is  any  record.  In  modem  ti»ies, 
aployed,  not  merely  to  protect  lands 
cultivation,  but  to  enclose  land  that  Is  occasionally 
svwiwu  by  rirer*  or  the  sea,  and  render  it  fit  for  the 
purposes  of  nusbandry.  This  has  been  done  to  a  greater 
extent  In  Holland  than  in  any  other  country.  There 
are  also  immense  embankment*  In  Italy,  particularly  in 
Luinhardy.  In  Britain,  wc  have  the  embankment*  of 
tbe  Thames  near  London,  which  have  been  in  existence 
since  the  time  of  the  Roman* ;  many  in  Lincolnshire, 
formed  daring  the  time  of  Cromwell,  and  some  of  them 
many  centuries  before  ;  and  one  of  the  most  recent  is 
that  at  Tre  Madoc  In  Caernarvonshire,  by  which  upwards 
•  f  t'»«' acre*  were  recovered  from  spring  tides,  and  in 
great  part  rendered  fit  for  the  plough.  Embankments 
are  attended  with  immense  expense ;  but  as  the  soil 
iraim-d  or  protected  U  generally  of  the  best  quality,  a 
judicious  embankment  la  commonly  considered  as  pay- 
■Si-i  a'.-.ut  th.-  s-tme  rate  of  interest  ai  a  1  inded  estate. 

KMHA'RGO.  A  restraint  or  prohibition  imposed  by 
the  public  authorities  of  a  country  on  merchant  vessels 
or  other  ships,  to  prevent  their  leaving  its  ports.  Em- 
fcajin  ii  are  usually  imposed  only  In  time  of  war.  or  in 
of  an  Invasion  :  in  which  cases  the  govern- 
employs  the  ships  under  embargo  in  armaments. 
'  mis.  and  transportation  of  troops,  Ac.  When  it 
necessary  to  stop  the  communication  of  Intel- 
between  any  two  places,  an  embargo  is  laid  upon 
11  ships,  both  foreign  and  under  the  national  flag. 
F.'MBASSY.  arc  Ambassador. 
E'MBER  DAYS,  in  the  Romish  ralendar.  are  cer- 
tain farts  appointed  by  Pope  Calixtus  for  Imploring  the 
blessing  of  tne  Almighty  on  the  fruits  of  the  earth,  and 
upon  the  ordinations  performed  in  the  church  at  these 
trrnes.  They  occur  four  times  a  year,  or  once  in  each  of 
the  four  seasons  ;  being  the  Wednesday,  Friday,  and  Sa- 
turday after  the  first  Sunday  in  Lent,  after  the  Feast  of 
Pentecost  or  Whitsunday, after  the  festival  of  Holy  Cross 
on  the  14th  of  September,  and  after  the  festival  of  St. 
Lucia  on  the  13th  of  December.  The  weeks  in  which 
t-V  ember  davs  fall  are  called  ember  weeks.  The  word 
embers  siznincs  ashes,  which  the  primitive  Christians 
strewed  on  their  heads  at  these  solemn  fasts. 

EMBERl'ZA.  (Lat.)  The  name  of  a  genus  of  Pas- 
serine birds,  characterized  by  having  the  upper  mandible 
than  the  under  one,  with  the  edges  turned  In- 
whh  a  hard  knob  on  the  palate  I  the  entire 
bill  has  the  usual  short  strong  conformation  of  the  Co- 
n, rostral  tribe  of  Passerine  birds.  It  is  now  the  type  of 
a  family,  subdivided  Into  minor  genera,  under  the  name 
<A  Emberizidar  or  Buntings. 

EMBE'ZZLEMENT.  in  Law,  is  a  felony,  consisting 
of  the  same  class  of  acts  which  would  in  any  other  case 
amount  to  larceny,  when  committed  by  one  employed  as 
i  clerk  or  servant,  and  by  virtue  of  his  oflice,  on  the  goods 
ind  chattels  of  his  employer. 

E'MBLEM.  (Gr.  tstfiXnttM  ;  from  i»  and  0*>.\u*.  to 
throw  m. )  Literally,  something  inserted.  This  term  has  va- 
rious significations  ;  but  it  is  used  most  frequently  in  En- 
glish to  signify  a  figurative  representation,  which  by  the 
l*>*er  of  association  suggests  to  the  mind  some  idea  not 
finessed  to  the  senses.  Iu  Bibliography,  books  consisting 
of  a  series  of  place*,  containing  emblematic  subjects,  with 
explanations,  generally  in  verse.  In  I  .at  in  or  modem  lan- 
piajre*.  are  termed  book*  of  emblems.  They  were  fa- 
» hiooable  In  the  latter  half  of  the  sixteenth  century.  The 
t»-«t  known  Is  the  Emblemata  Alcinti,  by  Andre  Alciat,  n 
1  rcuch  lawyer,  which  went  through  many  editions. 

KMBOLl'SMIC  (Or.  ttfnXXs,,  I  insert),  in  Chro- 
Dolr>gy,  signifies  the  same  thing  as  intercalary,  and  Is 
ti.rfly  applied  to  the  additional  month*  required  to  (ill 
op  the  lunar  cycle.   See  Cycli  and  Epact. 

F.MBO'SSlNG,  Embossment.  (Fr.  bosse,  a  vro- 
tsteranee.)  In  Architecture  and  Sculpture,  the  raising 
m  (orming  in  rilievo  any  sort  of  figure,  whether  performed 
with  a  chisel  or  otherwise.  It  is  a  kind  of  sculpture,  in 
»hich  the  figure*  rise  from  the  plane  on  which  they  arc 


(  sole  or  lower  surface  is  at  the  height  of 
a  half  feet  above  the  platform  on  which 
the  gun  is  placed ;  but  their  forms  and 

o'that  of  the^nfTgiS^  \hl  fire 


EMERALD. 

formed  ;  and  as  they  are  more  or  less  prominent,  they  are 
said  to  be  in  ulto,  mezzo,  or  has  so  riliern. 

EMBOltlll'RE  (Fr.),  signifies  the  mouth  of  a 
river  ;  it  is  used  also  for  the  mouth-piece  of  a  musical  in- 
strument. 

EMBRA'CERY.  (Norm.  Fr.  embra*erie.)  In  Law, 
the  offence  of  endeavouring  to  corrupt  or  influence  a 
Jury  -.punishable  by  fine  and  imprisonment. 

E' MB  HA  Si 'RE.  In  Fortification,  an  opening  mado 
In  the  wall  or  parapet  of  a  fortified  place,  or  breast- work  of 
a  battery,  through  which  the  guns  are  fired.  The  embra- 
sures are  usually  made  atxmt  two  and  a  half  feet  wide  at 
the  Interior  extremity,  and  eight  or  nine  feet  at  the  ex- 
terior ;  and  the  sole  or  lower  surface  is  at  the  height  of 
alHMit  two  and  a  ' 
the  carriage  of 
dimensions  are  i 

tlon  relatively  to  that  of  the  point 
is  to  »k>  directed. 

E'M  B  ROC  A  T I  ON .  (Gr.  t^ty*  J  moisten.)  Afluid  ap- 
plication to  any  part  of  the  body  wTien  painful  or  inflamed. 

EMBROI'DERY.  ( Fr.  broderie.)  The  name  given 
to  the  art  of  working  figures  on  stuffs  or  muslin  with  a 
needle  and  thread.  AM  embroidery  may  be  divided  into 
tw  ii  sorts,  embroidery  on  stuff's  and  on  muslin  :  the  former 
is  used  chiefly  in  church  vestments,  housings,  standard*, 
articles  of  furniture,  A-c,  and  Is  executed  with  silk, 
cotton,  wool,  gold  and  silver  threads,  and  sometime*  or- 
namented with  spangle*,  real  or  mock  pearl*,  precious  or 
imitation  stones,  Ac;  the  latter  is  employed  mostly  in 
articles  of  female  ap|iarcl,  as  cap*,  collar*.  Ac,  ana  is 
performed  only  with  cotton.  In  Germany  this  division 
is  Indicated  by  the  expression  teeisse  (white  or  muslin), 
and  bttnte  Sttcherei  (coloured  or  cloth )  embroidery.  The 
embroidery  of  stuffs  is  performed  on  a  kind  of  loom  or 
frame ;  that  of  muslin  by  stretching  It  on  a  jwttern  al- 
ready designed.  The  modes  of  embroidering  stuffs  or 
tnush'n  with  the  common  needle  arc  extremely  various  j 
but  a  minute  description  of  these  processes  would  be  a* 
difficult  as  it  would  be  uninteresting  to  the  general 
reader.  They  consist  for  tho  mo*t  part  of  a  combination 
of  ordinary  stitches  ;  but  no  limit  can  be  assigned  to  their 
number  or  variety.  The  art  of  embroidery  wa»  well 
known  to  the  ancient*.  A*  early  as  the  time  of  Mose*  wo 
find  it  practise  successfully  by  the  Hebrews ;  and  long 
before  the  Trojan  war  the  women  of  Sidon  had  acquired 
celebrity  for  their  skill  In  embroidery.  At  a  later  period, 
this  art  was  introduced  into  Greece,  probably  by  tho 
Phrygians  (by  some  considered  as  the  inventors) ;  and  to 
such  a  degree  of  (kill  did  the  Grecian  women  attain  in 
it,  that  their  performances  were  said  to  rival  the  finest 
paintings.  In  our  own  times  the  art  of  embroidery  has 
been  cultivated  with  great  auccess,  more  especially  in 
Germany  and  France ;  and  though  for  a  long  period  it 

was  practised  oid>  1>\  the  ladle-  <■!  thee  count  ri.  s  ;»<. 
elegant  accomplishment,  it  is  now  regarded  as  a  staple  of 
traffic,  and  furnishes  employment  for  a  large  portion  of 
the  population.  In  England  also  it  appear*  to  have  taken 
deep  root,  a*  It  now  forma  an  accomplishment  of  w  hich 
almost  every  lady  is  in  possession.  About  seven  rears 
ago  a  great  impetus  was  given  to  the  cultivation  of  this 
art.  both  on  the  Continent  and  in  England,  by  the  inven- 
tion of  a  machine  which  enable*  a  female  to  execute  the 
most  complex  patterns  with  130  needles,  all  in  motion  at 
once,  a*  accurately  as  she  could  formerly  do  with  one. 
But  as  no  account  of  this  remarkable  invention  which 
wc  might  give  could  be  intelligible  without  the  aid  of  il- 
lustrations, which  would  be  out  of  place  in  this  work,  we 
must  refer  the  reader  to  Dr.  Vre's  Dictionary  of  Arts.  4c 
for  fidl  information  respecting  it.  One  such  machine 
with  130  needles  Is  estimated  to  perform  dally  the  work 
of  IS  hand  embroiderers  employed  in  the  ordinary  way. 
Many  of  them  arc  now  mounted  fn  Germany.  France,  and 
Switzerland :  and  in  Manchester  there  Is  one  factory 
where  they  do  beautiful  work.  i.  See  the  Art  qf  Senile- 
work,  edited  by  the  Countess  of  Wilton.    Lund.  1840.) 

E'M  BR  Y  O.  (Gr .  tfs£evn>,  from  ,-?<v*.  /  bud  forth.)  In 
Botany,  a  fleshy  body  occupying  the  Interior  of  a  seed,  and 
constituting  the  rudiment  of  a  future  plant.  It  Is  divided 
Into t  hreo  parts; — viz.  a  plumula  or  growing  point,  a 
radicle  or  root,  and  a  cotyledon  or  cotyledons.  It  is  tho 
vegetable  fietus  ;  and  is  so  tenacious  of  life  under  particular 
circumstances,  that  there  are  well-attested  instances  of 
its  having  preserved  its  vitality  much  beyond  loou  years. 
The  term  Is  also  applied  to  the  foetus  in  utero  before  tho 
fifth  month  of  pregnancy,  because  it*  growth  has  beeu 
compared  to  the  budding  of  a  plant. 

EMBRYO'TOM  Y.  (Gr.  iu*W> . the/atus, and nu+m,  I 
cut.)  The  operation  of  cutting  t  lie  feet  us  out  of  the  womb. 

E'M  ERA  LD.  (Fr.  emeraude.)  A  mineral  of  a  beau- 
tiful green  colour,  which  occur*  in  prismatic  crystals,  and 
Is  much  valued  for  ornamental  jewellery.  The  finest  are 
obtained  from  Peru.    It  consists! OA  silica.  Ifialumina,  1.1 

eucina,  about  3  oxide  or  chromium  (which  is  the  colon  r- 
g  matter),  and  a  trace  of  lime,  {fauquelm)  The  mines 
from  w  hicb  the  ancients  obtained  emeralds  are  said  to  hn< « 
existed  in  Egypt,  near  Mount  Zabarah.  (iailtaud.) 
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EMERITI. 

BME'RITI.  (Lat.)  The  name  given  to  the  soldlcrt 
and  other  public  functionaries  of  ancient  Home,  who  had 
retired  from  their  country'!  service.  On  " 
the  parties  were  entitled  to  some  i 
bling  our  half-pay;  but  whether  it 
or  of  money  lias  uot  been  aceur.it 

EME'RSION.  (Lat.  emcrgo,  /  srn*.)  In  Astronomy, 
the  reappearance  of  the  sun,  moon,  or  planets,  or  of  a 
r,  from  behind  the  celestial  body  by  which  It  baa  been 
The  phenomena^  immersion^  and  emersion! 


EMPHYTEUSIS. 


of  land 


E'MERY.  (From  Cape  Emeri  in  the  Island  of  Naxos.) 
A  variety  of  corundum  ;  amorphous,  compact,  and  gene- 
rally opaque.  It  is  characterized  by  excessive  hardness  ; 
and  its  powder  is  used  for  cutting  and  polishing  glass, 
gems,  and  all  hard  substances:  It  scratches  and 


down  nearly  all  minerals  except  the  diamond 

EME'TICS.  (Gr.  tu*»,  /  vomit.)  Medicines  which 
occasion  vomiting.  The  only  vegetable  emetic  in  general 
use  is  ipecacuanha,  from  ten  to  twenty  grains  of  which  is 
a  dose ;  the  chief  mineral  emetics  are  the  tartrate  qf  an- 
timony  and  potash,  or  emetic  tartar,  sulphate  qf  zinc,  and 
sulphate  of  copper.  When  it  is  merely  wished  to  evacuate 
the  contents  of  tho  stomach  in  cases  where  it  is  dlsor- 
dered  by  improper  food,  twenty  grains  or  ipecacuanha  in 
an  ounce  of  water  is  a  safe  and  good  emetic ;  It  generally 
operates  in  ten  to  twenty  minutes,  and  its  action  may  be 
a»sisted  by  chamomile  tea  or  warm  water.  At  the  begin- 
ning of  fevers  or  Inflammatory  disorders,  an  emetic  is 
often  advantageously  administered,  and  then  ten  or  fifteen 
grains  of  ipecacuanha  with  half  a  grain  or  a  grain  of  emetic 
tartar  in  an  ounce  and  a  half  of  water  Is  to  bo  preferred  : 
the  perspiration  which  the  vomit  induces  should  be  kept  up 
by  remaining  In  bed.  and  by  warm  drinks  or  other  proper 
remedies.  Where  poisons  have  been  swallowed,  the 
stomach  is  often  insensible  to  these  means,  especially 
where  large  doses  of  opium  are  concerned  ;  and  then  half 
a  drachm  of  sulphate  of  tine  or  of  sulphate  of  copper  may 
l>e  dissolved  in  three  ounces  of  warm  water,  and  a  third 
part  of  the  solution  taken  every  ten  minutes  till  it  ope- 
rates. In  such  cases,  however,  the  stomach-pump  is 
principa'ly  to  be  relied  upon.  When  emetics  are  given 
In  small  doses,  they  produce  nausea,  and  to  this  extent 
they  have  proved  useful  in  restraining  haemorrhage  of  the 
lung*  and  stomach.  Emetics  should  be  avoided  in  all 
plethoric  habits,  and  where  there  are  any  symptoms  an- 
nouncing fulness  of  the  vesseU  of  the  head ;  in  hernia.  In 
the  advanced  stage  of  pregnancy,  and  in  active  inflam- 
mations. They  should  also  be  given  with  the  utmost 
caution  to  young  children  ;  and  when  given,  ipecacuanha 
should  be  resorted  to.  Old  chronic  pains  and  obstinate 
rheumatism  are  sometimes  relieved  by  an  emetic. 

RME'TIC  TA'RTAR.  A  triple  salt,  composed  of  ox- 
ide of  antimony,  potassa.  and  tartaric  acid.  It  Is  i 
In  eighteen  parts  of  cold  and  in  three  of  boiling 
In  the  dose  of  from  half  a  grain  to  two  grains  It  oj 
at  a  powerful  emetic  and  sudorific ;  In  smaller  doses,  it 
rts  upon  the  bowels,  and  is  diaphoretic. 
E'METINE.  A  substance  discovered  in  1817  by  Pel- 
pecacuanha.  It  is  white,  pulverulent,  and  bitter ; 
luble  in  hot  water  and  alcohol,  and  Intensely 
It  exists  in  ipecacuanha  to  the  amount  of  about 
16  per  cent.,  and  appears  to  be  the  sole  cause  of  its  emetic 


llGRA'  TION.  (Eat.)  Migration  is  the  movement 
of  an  individual  or  a  number  of  people  from  one  place  of 
residence  to  another ;  emigration,  their  abandonment  of 
their  former  home;  Immigration  (a  word  of  modern 
coinage),  their  settlement  In  their  new  one.  Emigration  is, 
in  modern  times,  chiefly  regarded  in  the  light  of  a  mode 
of  relieving  a  country  or  district  labouring  under  excess 
of  population.  The  prejudices  which  formerly  existed 
against  it,  on  account  of  the  Joss  of  Inhabitants  thus  sus- 
tained by  a  country,  have  long  been  removed,  both  by 
severe  necessity,  and  by  the  progress  of  economical  know- 
ledge. The  power  of  reproduction  in  the  human  race  is 
so  great,  that  the  vacuum  occasioned  by  any  practicable 
amount  of  emigration  is  speedily  filled.  It  was  long  ago 
observed  that  those  provinces  in  Spain  from  which  the 
moat  constant  emigration  to  America  was  going  on  (Bis- 
cay, Asturias,  &c.)  were  among  the  best  peopled.  The 
subject  of  emigration,  considered  in  an  economical  light, 
has  been  amply  discussed  by  Sir  W.  Horton  ( 1825,  Ac),  by 
Col.  Torrent,  and  by  Mr.  O.  Wakefield  (on  Colonization, 
1830,  In  which  there  arc  tome  curious  calculations  as  to 
the  effect  produced  on  the  movement  of  population  by  the 
emigration  of  a  comparatively  small  number  of  marriage- 
persons :  England  and  America,  1H37).  Emigration 
our  islands  has  for  two  centuries  been  chiefly  dl- 
d  to  North  America ;  of  late  years,  the  Cape  of  Good 
Hope  and  Australia  have  begun  to  absorb  a  small  portion 
of  our  surplus  population.  In  1831.  a  government  com- 
mission on  emigration  was  form.  .1.  with  a  view  to  tho 
regulation  of  the  practice ;  by  which  officers  were  ap- 
pointed both  at  home  and  in  the  North  American  colo- 
nies to  watch  over  the  Interests  of  emigrants  and  furnish 


them  with  necessary  Information.  With  reference  to 
Australia,  they  established,  for  the  first  time,  the  useful 
principle  of  disposing  of  the  public  lands  by  sale,  in  order 
to  form  a  fund  for  emigration.  The  following  table, 
showing  the  number  of  emigrants  who  have  left  the 
Lnitcd  Kingdom  from  1825  to  1837  inclusive,  is  taken  from 
the  Journal  of  the  lAmdou  Statistical  Society,  I.  lay. 

1830  -  56,907 
1H3I  -  83, 1  Go 
1832  .  108,140 
1*33  -  62,5/7 
1834  -  76,222 
Of  these  there  went,  in  1837, 

29,884  to  the  North  Amerlc 
36,770  to  the  United  States 

326  to  the  Cape  of  Good  Hope. 
5,054  to  the  Australian  colonies. 

The  number  In  the  same  year  from  England  was  40..VI2 

  Scotland    -  4J79 

1  Ireland     -  26  753 

The  control  of  this  Important  department  is  now  <  |  H41 1 
transferred  to  three  officers,  entitled  Commissioner*  of 


1825  -  14,891 

1826  -  20.900 

1827  -  28,003 

1828  -  26,092 

1829  -  31,198 


1835  -  44.478 
IKK  -  75.417 
1837  -  72,034 

In  all  -  G94,yG9 


E'MIXENCE.  A  title  of  honour  borne  In  Europe  by 
various  dignitaries  at  different  tim it ;  but  appropriated 
to  cardinals  by  a  papal  decree  of  the  year  1630. 

E'MIR.  (In  Arabic,  chief  or  lord.)  The  khalifs  took  the 
title  of  Emir-ad- Mumenin,— chief  or  commander  of  the 
FaithfuL  The  title  is  now  given  by  prescriptive  us;ige 
to  those  who  are  considered  to  descend  from  Moham- 
med, by  his  son-in-law  All  and  daughter  Fatima  (see 
ScHXair.atitlc  having  the  same  application).  But  when 
Joined  to  another  word  expressive  of  a  particular  com- 
mand or  office,  it  it  a  common  title  of  dignity ;  as,  Emir- 
aLOmraM,-*  title  given  by  the  Turk*  to  vltier.  ami 
pachas.  &c.   See  Mints. 

EM.ME'NAGOGUE.  (Gr.  ,uurt,te,  monthly, and  mym, 
I  move.)  Medicines  which  promote  the  menstrual  eva- 
cuation. 

EMCLLIENTS.  (  Lai  ,  cmollio,  /  soften.)  Medicines 
which  are  supposed  to  relax  the  living  animal  fibre. 

E'MPEROR  (Lat.  lmperator),  was  originallv  merely 
the  title  of  a  Roman  general ;  but,  on  tho  fall  of  the  re- 
public,  it  was  particularly  applied  to  the  head  of  the  state. 
The  authority  of  the  Roman  emperors  was  formed  prin- 
cipally by  the  combination  of  the  chief  offlens  of  the  old 
republic  In  a  tingle  person:  besides  which,  tome  extra- 
ordinary powers  were  conferred.  Thus,  Octaviut  held 
the  titles  of  emperor,  proconsul,  and  tribune,  pontifex 
maximus  or  high  priest ;  and  was  invested  with  perpetual 
consular  authority,  and  also  that  of  the  censorship.  Be- 
sides this,  he  was  termed  prince  of  the  senate,  and  Au- 
gustus, which  designation  descended  to  his  successors  ;  but 
he  was  much  more  moderate  in  his  use  of  titular  dignities 
than  his  successors,  contenting  himself  with  substantial 
power.  The  provinces  of  the  empire  were  divided  between 
the  senate  and  emperor,  who  appointed  their  1 
distinguished  by  the  respective  titles  of 

Kropraetor:  but  this  division  threw  all  the  -  M 
ands  of  the  latter,  as  he  took  for  his  share  the  frontier 
provinces.  The  emperors  appointed  their  own  successor*, 
who  were  dignified  with  the  title  of  Cartar,  and  In  later 
times  enjoyed  a  share  in  the  government.  DloclesUui 
first  divided  the  care  of  the  empire  with  a  second  A  u- 
gustut  In  the  person  of  Maxiraian,  and  each  of  then* 
colleagues  associated  with  himself  a  Carsar.  After  the 
court  was  removed  to  Constantinople,  the  old  titles  and 
forms  of  the  republic  vanished  by  degrees,  and  tho  em- 
perors assumed  the  style  of  oriental  princes. 

Charlemagne  assumed  the  title  of  emperor  after  his 
coronation  at  Rome ;  and  from  his  time  this  title  ( in 
German  kaiser)  was  claimed  exclusively,  in  western 
Europe,  by  the  rulers  of  Germany.  On  the  dissolution  of 
the  German  empire  in  1805,  the  title  passed  to  the  em- 
peror of  Austria,  and,  in  tho  same  year,  Napoleon  as- 
sumed It  in  France :  the  ctars  of  Russia  claimed  it  in  the 
reign  of  Alexander. 

E'MPIIASIS.  (  From  the  G  reek  preposition  u .  and  frtss, 
I  speak.)  In  Elocution,  the  stress  laid  on  particular  words 
or  syllables  in  the  pronunciation  of  a  sentence,  in  order  to 
express  or  enforce  a  meaning.  It  Is  divided  by 
writers  Into  emphasis  of  force,  which  we  lay  on 
every  significant  word  ;  and  emphasis  of  1 
lay  on  particular  words,  to  distinguish 
of  the  sent 


EMPHYSE'M  A.  (Or.  tp^ormm,  I  inflate.)  A  collection 
of  air  In  the  cellular  membrane,  rendering  the  part  tense 


and  elastic,  anil  crepitating  when 

EMPHYTEUSIS.  (Gr.  t^nos-it.  . 
plant :  a  contract  conveying  the  right  of  cultivation.)  In 
the  Civil  Law,  a  contract  by  which  house*  or  lands  are 
given  to  be  possessed  for  ever, or  for  a  long  term,  on  con- 
dition they  shall  he  Improved,  and  a  small  annual  rent  or 
pension  {canon  emphyteuticus),  cither  in  money,  grain,  or 
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applied 

Empire  of 


EMPIRE. 

ray  other  thing,  referred  and  made  payable  to  the  grantor 
as  a  recognition  of  hw  paramount  title.  The  grantor  is  Mid 
to  retain  the  dominium  directum,  the  grantee  to  acquire 
:he  dominium  utile.  The  Scottish  grant  In  feu-farra  re- 
iemblw  the  emphyteusis.  From  this  word  (pronounced 
in  r±e  lower  age  of  Latinity  eraphytefsis)  it  u  supposed 
u*{  •  fevodum.  feodum)  is  derived. 
E'MPIRE.  (Lai.  imperium.)  Originally  the  terri- 
:  of  land  under  the  command  and  jurisdic- 
The  dominions  under  the  iway  of 
the  first  to  which  the  term  empire 
they  consisted  of  two  grand  divisions,— the 
le  East,  or,  as  it  was  afterwards  called,  the 
re ;  and  the  Empire  of  the  West.  The  former 
ibdivisions  In  reference  to  the  dif- 
to  which  it  was  subject ;  and  the  latter 
,  of  the  9th  century,  the  German  or 
Iloly  Roman  Empire.  In  all  these  cases  the  sovereign  or 
chief  person  in  the  empire  was  named  the  emperor.  But 
the  term  empire  has  in  several  Instances  been  employed 
to  designate  a  targe  extent  of  dominion,  without  reference 
to  the  title  of  the  ruler  or  sovereign  of  a  country :  thus 
we  hear  of  the  empire  of  Persia,  Hindostan,  he.  The 
dominions  of  the  Queen  of  England  are  invariably  desig- 
nated the  British  Empire  ;  and  the  epithet  "imperial  " 
is  officially  prefixed  to  the  parliament  of  the  United  King- 
dom. The  term  empire  was  applied  from  1804  to  1*14  to 
the  dominions  of  France,  including  all  the  countries  then 
incorporated  with  it  by  the  conquests  of  Napoleon. 

EMPI'RIC.  (Gr.iMTU(i*K.)  One  whose  knowledge 
is  founded  on  experience.  The  empiric  school  of  me- 
dxine  was  opposed  to  the  dogmatic ;  it  appears  to  have 
originated  with  Serapion  of  Alexandria.  The  empirics 
considered  the  foundation  of  medical  science  to  rest  upon 
experience,  derived  either  directly  from  experiment  or 
from  chance  and  imitation.  They  were,  however,  a  pre- 
leading,  and  generally  ignorant  sect ;  so  that  the  term  em- 
piric is  generally  applied  to  quacks  and  pretenders,  with- 
out reference  to  its  strict  etymology,  which  should  have 
iinxited  it  to  the  study  of  medicine,  in  accordance  with  the 
of  Lord  Bacon's  philosophy. 
"'CTON.  (Gr.  iA*a*i*ar,  1  entangle.)  In  Ar- 
i  a  method  of  constructing  walls,  in  which,  ac- 
the  front  stones  were  wrought  fair, 
the  interior  left  rough  and  filled  in  with  stones  of  va- 


EMPO'RIUM.  (Or.  iturtttm.)  A  Greek  word  wholly 
naturalized  in  England,  signifying  a  city  or  place  where 
f.  nimcri  ml  transaction*,  .ire  made.  This  VQr4  hM 
been  in  use  in  England  upwards  of  three  centuries. 

EMPROSTHO'TONOS.  (Gr.  t^rfteBi,,  forward*, 
sad  vso*.  I  draw.)  A  spasmodic  action  of  the  muscles, 
by  which  the  body  is  involuntarily  drawn  forwards. 

EMPYE'MA.  (Gr.  u.fJi,  and  »*•», pus.)  A  collection 
of  purulent  matter  in  the  cavity  of  the  thorax.  This  is  an 
occasional  termination  of  pleurisy,  and  is  attended  by  dif- 
ficulty of  breathing  and  inability  to  lie  on  the  side  opposite 
tbat  which  Is  affected  ;  an  external  swelling  is  sometimes 
perceptible,  and  the  matter  has  occasionally  been  let  out  by 
making  an  opening  between  the  sixth  and  seventh  ribs. 

EMPYRE'AL  AIR.   Oxygen  gas. 

EMPYREU'MA.  (Gr.  i/*v*(iv«,  I  kindle.)  A  burned 
odour.  Hence,  the  oils  obtained  by  distilling  various  or- 
ganic substances  at  high  temperatures  arc  called  empy- 
rrumatic  oils. 

EMU-   A  three-toed  Struthious  bird,  peculiar  to  Aus- 
differing  from  the  rhea  of  South  America  in  the 
of  its  wings,  and  from  the  cassowary 
of  Java  in  the  absence  of  the  horny  projection  on  the 

are 

(Lat.  cmulgeo,  /  milk.)    A  milky 


*TmU'K< 


TCTORIES.  (Lat.  cmungo,  I  drain  qff.)  The 
ducts  of  the  body. 
_  _)INES,  Emydma .   A  section  of  Chelonlan  rcp- 
tdes  or  tortoises,  having  the  genus  Emys  as  the  type. 

EMY'DO-SAURIANTS,  Emydo-sauria.  (Gr.  ipwf, 
and  ratftH,  a  lizard.)  The  name  of  an  order  of  the  class 
Rrptiiio.  including  the  tribe  of  Crocodiles  (Crocoditicns . 
Cov.),  which  form  part  of  the  order  Sauna  of  the  Rigne 
A  nimal. 

ENA'LIOSAU'RIA.  (Gr.  it.  in,  ikt,  the  sea,  and 
r«ij»<,  a  bzard.)  A  name  applied  to  the  entire  group  of 
Mitmet  Saurian*,  in  the  organization  of  which  paddies, 
like  those  of  the  whale  or  turtle,  were  combined  with  the 
•  •  •  i  ir.d  trunk  of  a  erocdile.    .See  Iuuhm-ai  k,  l'n;- 

MOSM'R. 

ENA*MEL.  (Fr.enemail.)  A  semltransparent  or  opaque 
class.  Common  glass  fused  with  oxide  of  tin  Is  converted 
toto  enamel.  It  Is  often  variously  coloured. 
ENAMEL  OF  TEETH.  See  Tkktii. 
ENAMEL  PAINTING.  (Fr.enemail.)  In  Painting, 
the  art  of  painting  with  verifiable  colours  on  thin  plates 
of  metals  which  are  melted  on  to  It.  This  art  is  of  ex- 
i  antiquity  ;  it  was  practised  by  the  Egyptians 


ENDOPLEURA. 

to  a  considerable  extent,  and  by  the  Etruscans  from  the 
time  of  Persenna.  After  lying  dormant,  or  at  least  in 
little  vogue,  for  centuries,  it  was  renewed  in  Italy  under 
the  pontificate  of  Julius  II.  The  various  colours  used  are 
prepared  from  oxides  of  different  metals,  melted  with  some 
vitrescent  mixture  laid  on  with  a  fine  brush,  the  medium 
being  oil  of  spike  or  some  other  essential  oil ;  and  it  is 
not  difficult  to  conceive,  says  Mr.Aikln,  "  how  much  the 
difficulties  of  this  nice  art  are  increased,  where  the  ob- 
ject is  not  merely  to  lay  a  uniform  coloured  glazing  on 
a  metallic  surface,  but  also  to  paint  that  surface  w  it h  figures 
and  other  designs  that  require  extreme  delicacy  of  outline, 
accuracy  of  shadowing,  and  selection  of  colouring.  Tho 
enamel  painter  has  to  work,  not  with  actual  colours,  but 
with  mixtures  which  he  knows  from  experience  will 

ter  the  operation  of  the  fire." 


burnt  in,  after  which  the  parts  are  filled  up  gradually  with 
repeated  burnings  to  the  last  finishing  touches. 

KNAHTHHO'SIS.  (Gr.i,,is»,and«<flfsv,o^m/.)  The 
ball  and  socket  joint. 

ENCA'MPMENT,  in  Military  affairs,  signifies  the  po- 
sition occupied  for  an  indefinite  period  by  an  army,  with 
all  It*  artillery.  Mores  baggage,  he,  either  for  the  pur- 
poses of  exercise  or  warfare. 

ENCANTHIS.  (Gr.  is.  ris,  and  »«»&«,  the  angle  of 
the  eye.)  A  small  tumour  or  excrescence  growing  from 
the  inner  angle  of  the  eye. 

ENCA'RPUS.  (Gr  ».  and  naevt,  fruit  )  In  Archi- 
tecture, the  festoons  on  a  frieze,  consisting  of  fruits, 
flowers,  leaves,  Ac. 

ENCAU'STIC  PAINTING.  (Gr.  i»,  and  naoermt, 
burning.)  In  Painting,  a  method  of  painting  used  by  the  an- 
cients, the  precise  mode  of  executing  which  is  by  no  means 
sufficiently  explained.  From  Pliny's  account,  it  seems  that 
the  colours  were  made  up  into  crayons  through  a  medium 
of  wax,  and,  tho  subject  being  previously  traced  with  a 
metal  point,  were  melted  on  the  picture  as  they  were 
used.  The  picture  being  finished,  a  varnish  of  melted 
wax  was  spread  over  all.  The  colours  thus  not  only  ob- 
tained considerable  brilliancy,  but  tho  work  was  also 
prou-cted  from  the  weather.  It  was  lastly  well  polUhcd. 
The  attempts  to  revive  this  art.  which,  after  all,  If  we 
may  draw  our  conclusion  from  Pliny's  account,  seems  to 
have  been  but  a  clumsy  process,  hare  not  been  attended 
with  success. 

ENCF/PIIALOCE'LE.  (Gr.  *«s*ak«,  the  brain,  and 
mrM,  a  tumour.)  Hernia  of  the  brain.  There  are  two 
kinds  of  this  disease :  one  occurs  In  young  infants,  before 
the  skull  is  completely  ossified ;  the  other  presents  itself 
after  the  destruction  of  a  part  of  the  skull  In  consequence 
of  disease,  accident,  or  the  operation  of  the  trepan. 

ENCE'PHALON.  (Gr. ...  fn,  and  as***,  the  head.) 
The  brain.   The  contents  of  the  cranium. 

ENCHA'NTMENT.  The  name  given  to  the  charms 
or  ceremonies  to  which  magicians  have  recourse  in  tho 
practice  of  their  art.  It  is  derived  from  the  Lat.  in,  and 
can  tare,  to  sing  ;  and  is  so  called  because  the  formula?  used 
in  magic  were  usually  written  in  verse  and  designed  to 
be  sung.  See  Magic,  Dkmonolooy. 

ENCHASING.   See  Chasing. 

ENCIURI'DION.  < .Gr.  <y%u(<£.».  from  i».  in,  and 
Xuh  the  hand.)  In  Literature,  a  brief  and  useful  com- 
pilation ;  a  manual.  The  ethical  treatise  of  Epictctus  is 
termed  his  Enchiridion. 

ENCLI'TICS.   See  Particles. 

E'NCRINITES.   See  Crinoideans. 

ENCYCLOPAEDIA.  See  Cvclopadia,  Dictionary. 

ENCY'STED.  A  term  applied  to  tumours  which  aro 
inclosed  in  a  sac  or  cyst. 

ENDE'CAGON,  or  UNDECAGON.  (Gr.  .,*.*«. 
eleven,  and  v»<«,  angle.)  A  plane  geometrical  figure 
bounded  by  eleven  sides.  If  the  sides  are  all  equal,  and 
the  length  of  each  be  supposed  =  1,  the  area  of  the  figure 
It  £9004. 

ENDE'MIC.  (Gr.  »,  amongst,  and  l*M«,the people.) 
A  disease  peculiar  to  n  certain  class  of  persons,  or  to  a 
certain  district.  Thus  agues  or  Intermittent  fevers  aro 
endemic  In  low  countries,  — the  goitre  in  the  Alps,  the 
plica  J'.  lonica  in  Poland.   See  Epidemic. 

E'NDOCA'RPIUM.  (Gr.  ,J„.  within,  and  u*<ro{, 
fruit.)  A  term  invented  by  Richard  to  denote  the  iuntr 
coat  or  shell  of  a  fruit . 

E'NDOGENS.    (Gr.  and  >(.>>•/-„.  /  grow.) 

One  of  the  primary  classes  of  plants,  so  called  became 
their  stems  grow  by  successive  additions  to  the  imidc. 
They  arc  usually  known  by  the  veins  of  their  leaves  tun- 
ning parallel  with  each  other,  without  branching  or  di- 
viding. Grasses,  lilies,  the  asparagus,  and  similar  plants 
belong  to  this  class,  which  in  warm  countries  contains 
trees  of  large  size,  such  as  pahns  and  screw  pines. 

ENDOPHY'LLOUS    (Gr.         and  a  leaf.) 

A  term  invented  by  Dumortier  to  denote  the  young  lenxes 
of  Monocotyledons,  from  their  being  evolved  within  a 
theatb,  while  those  of  Exogens  arc  not  so  enclosed. 
ENDOPLEU'RA.    (Gr.         and  the  side.) 

a  seed. 


In  Botany,  the  internal  integument  of  l 
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ENDORIIIZJE. 

E'NDORHI'Z*.  (Gr.  .,3».  and  a  root.)  A 
term  invented  by  Richard  for  the  embryo  of  Monocoty- 
ledons, in  which  the  radicle  hat  to  rupture  the  Integument 
at  the  base  of  a  teed  prior  to  entering  into  the  earth,  ap- 
pearing as  if  it  came  from  within  the  mother  root- 

ENDORSEMENT.   See  Exchange. 

K'NDOSI'PIIONITES.  (Or.  ulm,  internal ; 
a  tube.)  A  genus  of  extinct  Cephalopoda,  with  chambered 
convolute  discoldal  shells,  having  the  siphon  placed  at  the 
luner  tide  of  the  turns,  at  In  the  Spirula.  The  Endutipho- 
nitft  characterise  the  slate  rocks  of  the  Cambrian  system, 
and  have  not  yet  been  observed  in  the  Silurian  formation. 

ENDOSMO'SE.  (Gr.  t»h«t.  and  **■*«;,  impulsion.)  The 
transmission  of  gaseous  bodies,  or  vapours  or  liquids, 
through  membranes  or  porous  substances  from  without 
inwards. 

RNDOSPE'RMIUM.  (Gr. and  m{  tt«,  need  .)  A 
term  invented  by  Richard  to  denote  the  albumen  of  seeds. 

E'NDOSTOME.  (Gr.  ir*<».  and  rrsft*.  the  tnuutk.) 
The  passage  through  the  inner  integument  of  a  seed  im- 
mediately below  the  part  called  the  foramen. 

ENDOTHELIUM.  The  fibrous  cellular  tissue  Unlng 
an  anther. 

ENDOWMENTS.   See  Focndation. 

ENE1D.   See  JEneid. 

ENE'MA.  (Gr.  imuu,,  to  inject.)  A  medicine  In- 
Jected  Into  the  rectum.   A  clyster. 

ENFEOFFMENT.   See  Feoffment. 

ENFILA'DB.  A  term  used  in  military  language  to 
drnote  a  fire  of  artillery  or  musketry  in  the  direction  of 
the  enemy's  line.  A  trench  or  parapet  is  said  to  Ik?  t~n- 
filadcd  when  guns  are  so  placed  that  the  shot  can  be  fired 
into  it  in  a  direction  parallel  to  its  length. 

ENFRANCHISEMENT  (Fr.  franchise,  freedom  or 
right),  in  Law,  is  the  act  of  incorporating  a  person  into 
any  society  or  body  politic ;  as  where  one  is  made  a  citizen 
or  free  bur  gets  of  a  town  corporate.  In  feudal  usige,  a 
villein  was  said  to  l>c  enfranchised  when  he  was  made  free 
by  his  lord  ;  and  hence  is  derived  the  popular  signification 
of  the  term.  For  enfranchisement  of  land,  see  Copyhold. 

ENGA'GED  COLUMNS.  In  Architecture,  columns 
attached  to  walls,  by  which  a  portion  of  them  is  concealed ; 
they  never  stand  less  than  one  half  out  from  the  walls. 

ENGA'GEMENT,  signifies  either  a  battle  by  sea  or 
land ;  but  It  is  applied  more  frequently  to  the  former, 
being  synonymous  with  action.  An  engagement  between 
two  ships  is  called  simply  an  action:  between  fleets  a 
general  action.  As  the  object  is  to  get  possession  of  the 
enemy  if  possible,  efforts  are  made  either  to  disable  him 
by  cannonading,  or,  as  is  the  practice  of  the  English,  to 
board  him  at  once.  The  conquered  vessel  strikes  (hauls 
down)  her  colours,  which  are  afterwards  replaced  by 
those  of  the  enemy  hoisted  over  them. 

E'NGINE,  in  Mechanics,  is  used  to  denote  generally 
any  kind  of  machine  in  which  two  or  more  of  the  simple 
mechanical  powers  are  combined  together. 

ENGINE'ERING.  (Fr.  engine.)  Strictly,  the  art  of 
managing  engines ;  but  latterly  applied  in  a  more  extended 
sense,  not  only  to  that  art,  but  to  all  manufacturing  and 
building  operations  in  which  engines  are  used.  It  is  di- 
vided into  two  branches.  Military  and  Civil. 

Military  engineering,  as  a  science,  implies  a  knowledge 
of  the  construction  and  maintenance  of  fortifications,  and 
all  buildings  necessary  In  military  posts  ;  and  hence  in- 
cludes a  thorough  instruction  on  every  point  relative  to 
the  attack  and  defence  of  places.  The  science  also  em- 
braces the  surveying  of  a  country  for  the  various  opera- 
tions of  war,  and  consequently  an  acquaintance  with  ma- 
thematics and  facility  In  drawing.  When  at  a  siege  the 
engineer  has  surveyed  a  place,  he  reports  to  the  com- 
mander the  weakest  places,  and  those  In  which  approaches 
may  be  made  with  most  success.  He  draws  the  lines 
of  circumvallation  and  contravallation  ;  marks  out  the 
trenches,  places  of  arms,  batteries,  and  lodgments ;  ami  in 
general  directs  the  workmen  in  these  operations.  He 
should  possess  a  practical  and  theoretical  knowledge  of 
gunnery.  In  regard  to  the  marine  branch  of  military 
engineering,  it  requires  of  course  a  general  acquaintance 
with  the  construction  of  vessels,  jetties,  moles,  and  other 
buildings  of  that  description. 

Civil  engineering,  as  its  name  Imports,  does  not  include 
those  branches  above  named  which  specially  belong  to 
the  art  of  war ;  but  relates  to  the  forming  of  roads  and 
bridges,  railroads,  the  construction  of  machinery  for  all 
purposes,  the  formation  of  canals,  aqueducts,  harbours, 
drainage  of  a  country,  Ike.  Till  the  year  I7fi0,  civil  engi- 
neering was  little  cultivated  In  England  as  a  distinct  occu- 
pation ;  at  that  period,  manufactures  began  to  be  extended 
by  the  enterprise,  the  capital,  and  science  of  a  number  <  f 
individuals  eminent  for  their  deep  knowledge  and  perse- 
vering Industry*  New  and  more  appropriate  situations 
were  chosen  for  carrying  them  on  than  the  smill  towns  in 
which  they  had  been  seated,  and  where  combinations  and 
corruption  made  the  wages  of  the  workman  extravagant. 
Internal  navigation  was  consequent  upon  this  change: 
communication  Irom  haritours  to  warehouses  and  the 
converse,  a-  well  as  facility  of  transport  from  factory  to 
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factory,  became  absolutely  necessary.  Hence  a  system 
of  canal  navigation  and  aqueducts,  which  perhaps  will  not 
be  entirely  superseded  even  by  the  more  modern  railroad. 
Previous  to  the  above  period,  a  few  jetties  and  piers  of 
defence  were  thrown  out  in  our  seaports,  affording  to  the 
mariner  little  better  protection  than  nature  herself:  they 
have  since  become  harbours  of  refuge  ;  some  of  them  are 
capable  of  holding  large  navies.  The  application  of  the 
steam  engine  to  almost  every  purpose,  independent  of  its 
im|K>rtance  in  manufactures,  hat  smoothed  the  difficulties 
formerly  experienced  in  forming  works  under  water,  and 
has  now  made  rapid  strides  towards  superseding  all  am- 
'  mals  of  draught.  To  give  the  faintest  outline  of  the 
.  science  of  practical  engineering  would  be  to  write  treatises 
on  mathematics,  mechanics,  hydraulics,  hydrostatics,  and 
the  other  branches  of  natural  philosophy  :  the  reader  must 
therefore  seek  for  information  under  the  sejiarate  head* 
of  science  involved  in  it. 

ENGLAND,  CHURCH  OF.  The  period  at  which 
Christianity  was  first  preached  in  this  country  has  not 
been  settled  with  any  certainty ;  but  there  was  certainly 
a  British  church  existing  in  the  island  at  the  time  of  the 
mission  of  Augustine,  in  the  year  K>7,  to  convert  the 
Saxons.  The  British  church,  however,  at  that  time, 
had  shared  the  fate  of  the  general  British  population, 
and  had  been  pent  up  by  the  pressure  or  the  heathen  in- 
vaders within  narrow  limits  at  the  extremities  of  the 
Island.  It  can  hardly  be  thought  to  have  retained  suffi- 
cient vigour  to  have  effected  the  conversion  of  the  bar- 
harians,  and  would  probably  have  died  out  but  for  the 
seasonable  reinforcement  from  Rome.  If  such  be  the  case, 
we  must  allow  that  Christianity  in  Britain  owes  at  least 
Its  second  foundation  to  the  Romish  see ;  but  this  founda- 
tion took  place  at  a  comparatively  pure  age,  and  possibly 
the  influence  of  theuncontaminated  religion  of  the  Britons 
may  have  had  its  effect  in  preserving  to  the  Saxons  a 
very  modified  form  of  popery.  Certain  It  is,  as  has  been 
shown  from  existing  homilies  by  Anglo-Saxon  prelates, 
that  some  of  the  principal  novelties  of  the  Romanists  were 
unknown  to  or  repudiated  by  the  English  church,  at  least 
up  to  the  time  of  Edward  the  Confessor. 

The  intercourse  with  France,  which  began  to  take  place 
in  that  reign,  and  the  superstitious  temper  of  the  monarch, 
prepared  the  way  for  the  Introduction  of  the  Roman 
power :  it  was  furthered  by  the  necessities  of  the  usurpers 
William  and  Stephen.  Under  Henry  II.  royalty  took  the 
alarm,  and  a  fierce  struggle  took  place,  in  which  the  papal 
authority  was  eventually  victorious.  Under  John,  the 
triumph  of  Romanism  was  completed .  when  the  crown 
of  England  was  actually  given  Into  the  hands  of  Innocent 
III.  But  at  that  very  time  the  seeds  of  the  Reforma- 
tion were  being  sown  among  the  lowest  classes :  sects  of 
strolling  fanatics  were  constantly  appearing  and  passing 
away ;  misguided  themselves,  but  drawing  the  attention 
of  the  people  to  the  errors  of  the  church  ;  and  at  length, 
under  the  impulse  given  by  the  learning  of  Wlclif,  taking 
a  definite  and  lasting  shajie  under  the  name  of  the  Lol- 
lards. A  general  reformation  in  opinion  was  almost  at 
hand,  when  Henry  VIII.  threw  off  the  supremacy  of  the 
Pope.  But  while  he  encouraged  the  reformers  by  that 
step,  he  checked  them  by  severe  enactments  upon  points 
of  belief ;  and,  as  far  as  he  is  concerned,  it  may  be  doubted 
whether  he  at  all  assisted  the  development  of  the  Re- 
formation. The  Church  of  England  was  first  reformed 
by  biw  on  the  accession  of  Edward  VI. ;  but  many  points 
of  doctrine  and  discipline  were  left  untouched ;  and  the 
enactments  of  Elisabeth,  by  which  Its  whole  constitu- 
tion was  finally  settled,  followed  rather  than  preceded 
the  expressed  convictions  of  the  nation.  (For  the  va- 
riations that  have  since  taken  place  in  the  services  of  the 
church,  see  art.  Common  Prayer.)  The  government 
of  the  Church  of  England  is  episcopal,  and  the  bishops 
sit  in  the  House  of  Lord*  by  virtue  of  the  temporal 
baronies  into  which  their  benefices  were  converted  by 
William  the  Conqueror.  This  constitution  was  sub- 
verted on  the  success  o»  the  Great  Rebellion,  and  presby- 
terianism  established  In  its  stead ;  but  the  episcopal  form 
was  restored  in  lOfiO  with  the  return  of  Charles  II. 

ENGLISH  ARCHITECTURE.  We  have  already, 
under  the  article  Architecture,  given  a  general  view  of 
the  rise  and  progress  of  Gothic  architecture.  Our  pur- 
pose in  this  place  is  to  enter  into  details  respecting  its  sub- 
divisions in  this  country.  Without  disrespect  to  the  later 
writers  who  have  differently  arranged  and  named  the 
styles,  we  think  none  more  convenl<  nt  than  that  used  by 
the  Kev.  Geo. Millers  (in  his  description  of  the  cathedral 
church  of  Ely)  for  giving  the  reader  a  succinct  and  satis- 
factory view  of  some  of  the  examples  which  England 
affords.  We  propose,  therefore,  to  subdivide  the  style* 
into  five  periods  :  —  \st  Period,  or  Anglo-Saxon,  which 
may  be  comprised  from  a.  d.  GOO  to  lOfif,,  that  is,  from  the 
conversion  of  the  Saxons  to  the  Norman  Conquest ;  '2d 
Vcritxt,  or  Xorman,  from  lOGfi  to  nearly  1200,  comprising 
the  reigns  of  William  I.,  William  II.,  Henry  L,  Stephen. 
Henry  II..  and  Richard  I. ;  .V  Period,  or  Early  English, 
from  I -onto  l.iun,  or  durinc  the  r.  urns  of  John,  limn-  III., 
and  Edward  !.  ;  Ml  I'crwl,  or  Ornamented.  English,  1100 

Digitized  by  Google 


ENGLISH  ARCHITECTURE. 


B 1  'j&K  comprising  the  Utter  portion  of  the  reign  of  Ed- 
nri  I.,  that  of  Edward  IE.  I  '  d  ward  III.,  Richard  IE. 
Hmrr  IV..  Henry  V..  and  Henry  VI. ;  bth  and  last  Pe- 
r»M.  of  Florid  English,  by  some  railed  the  Tudor  Style, 
f~-m  14C0  to  the  dissolution  of  the  religious  house*  in 
r-TT,  comprising  the  reigns  of  Kdwards  IV.  and  V., 
Lirhard  III..  Henry*  VIE  and  VIII. 

DueaxeL,  in  bit  \orman  Antiquities,  enumerates  the 
ritertbes  in  England  anterior  to  the  Norman  Conquest ; 
;^o;  which  appear  those  of  Stukely  In  Murks,  Barfres- 
t"9  ia  Kent,  and  Avington  in  Berks.  Other  examples 
tn  to  be  found  in  Waltham  Abbey  ;  the  transept  arches 
c'  Siuthwell,  Notts  ;  the  nave  of  the  abbey  church  of 
!*.  Alban,  HerU  ;  nave  of  St.  Frideswlde,  Oxford,  Ac. 
The  principal  characteristics  of  this  the  First  Period  are. 

(1)     arckes  ( 1 )  of  semicircular  form,  frequently  quite 


iptral  fluted  or  other 
or  ruber  engrailed, 
(2) 


on  the  face  and  solIU  ;  of 
double,  triple,  or  quadruple,  each  projecting 
beyond  the  bee  of  the  other,  with  a  moulding 
on  the  semicircular  edge  or  arris,  and  resting 
on  columns.  The  columns  are  always  single, 
and  on  the  plan  circular,  hexagonal,  or  octa- 
fonal;  placed  on  a  square  plinth,  and  to  low  In  propor- 
ona  to  their  height  as  to  be  not  more  than  3|  diameters 
BJgb.  The  shafts  are  sometimes  ornamented  with 
work.  The  capitals  are  indented, 
with  fissures  of  different  lengths 
and  forms  variously  sloped  off,  or 
hollowed  out  towards  the  top.  (!i) 
They  are  often  decorated  with 
rude  imitations  of  volute*  and 
leaves,  being  exceedingly  varied  in 
their  composition.  —  Windows,  se- 
micircular-headed, extremely  nar- 
row, being  sometimes  not  more 
than  six  or  eight  Inches  wide  to 
of  little  more  than  three  feet,  and  splayed  or 
I  off  on  the  inside  through  the  whole  thickness 

d  the  wall  Wails  of  great  thickness,  without  external 

buttresses.— Ceilings  open -timbered,  with  a  few  specimens 
of  faulting  in  crypts.  —  Ornaments  very  sparingly  used, 
nrrpt  to  capitals  and  shafts  of  columns.  —  Plan  rectan- 
r.ikr  and  parallelogramrnic.  being  usually  divided  into  a 
body  and  rnancvl  separated  by  an  ornamented  arch.  The 
'bancel  occasionally  as  broad  as  the  nave,  and  at  the 
taitern  part  ending  in  a  semicircle.  In  large  churches 
there  is  a  nave  and  two  side  aisles,  the  latter  being  di- 
'•4  from  the  former  by  ranks  of  mluum*;  but  no 
transepts  appear  till  the  latter  part  of  the  period,  that  is, 
iijout  970,  when  they  were  generally  adopted,  with  a 
fciiare  tower  over  their  intersection  with  the  nave  of  the 
rturch,  and  rising  a  little  above  the  roof.  At  this  date  alto 
towers  began  to  appear  at  the  west  end,  for  the  reception  of 
Mis.  The  churches  of  this  period  were  of  small  dimcn- 
nons,  and  it  seems  doubtful  whether  they  were  ever  higher 
t(un  one  tier  of  arches  «  ith  a  ran„v  of  w  in  dot  -  above. 


Of  the  Second  Period,  or  Sorman  Style,  many  more 
timples  remain  than  of  those  in  the  First  Period  ;  as  In 
the  aave,  aisles,  transept,  and  west  front  of  Tewkesbury  ; 

1  west  front  of  Malmsbury ;  Wlmborn  minster ; 
St.  Cross  in  Hampshire ;  Romsey  in  the  same 
jr.  Ac.  Also  in  the  cathedrals  of  Ely ;  western  towers, 
t  choir,  and  round  tower,  called  Becket's  Crown, 
at  Canterbury  ;  nave  and  choir  at  Norwich  ;  transept  and 
choir  at  Hereford,  chapterhouse  at  Chester  ;  presbytery 
«  Chichester ;  transept  at  Peterborough,  Ac.  The  cha- 
racteristics of  this  style  are,  arches,  generally  semicircu- 


lar, as  in  the  diagram  (3)  hert 
nave  of  Gloucester  cathedral, 
larger  dimensions  than  thos< 
ceding  periods ;  their  ornarni 
note.    They  are  sometimes 


given  of  the 
and  of  much 
of  the  pre- 
>nts  less  mi  - 
without  or- 
nament at  all,  and  their  soffits  are  always 
plain.  In  the  second  tier  two  small  equal 
arches  are  comprised  under  one  larger  one, 
*"tb  a  column  between,  from  which  they  spring,  thus  (4): 
-  In  the  third  tier  there  are  gene-  ( 
rally  three  together,  the  central 
*«e  being  higher  and  wider  than 
those  on  the  skies,  and  usually 
"pened  for  a  window.  The  three, 
however,  only  occupy  a  space  equal 
■a  width  to  the  lower  arch.  The 
arches,  which  serve  for  the  deco- 
"tion  of  entrance  doorways,  arc  richly  ornamented  with 
i'<)  -i-'v  foH;.g«-.  repn  sentatlens  "I  men  ami  animals  of 
frrtrtque  forms  fantastically  put  together.  The  pointed 
-rrr!  i.i'pm  to  creep  in  about  the  gad  of  ttkfl  period, 
though  but  sparingly  -,  and  it  may  sometimes  be  seen  ca- 
(-nci»»i!,|y  intermixed  with  the  semicircular  arch,  and 
alternating  with  It :  when  these  appear  they  are  usually 

'harp-pointed  Columns.    These  arc  of  larxe  diameter 

♦spared  with  their  intervals  ;  the  shaft  Is  circular,  hex- 
aronal  and  sometimes  octagonal  on  the  plan  ;  fluted,  lo- 
^(frd.  reticulated,  and  otherwise  sculptured.  Sometimes 

<w«  .^-.s. 


<«)  Tynyn-ffiu 

<*)   B    E    G  B 
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panied  by  portions  of  columns  or  pilasters  applied  ta 
llictu.  Sometimes  four  columns  are  connected  together, 
with  or  without  angular  pieces.  They  are  much  higher 
in  proportion  to  their  diameters  than  the  Saxon  columns 
alwvc  described  ;  and  though  their  capitals  are  not  un- 
frequently  quite  plain,  they  are  mure  commonly  decorated 
with  a  species  of  volute,  or  with  plants,  flowers,  leaves, 
shells,  animals,  Ac.  The  bases  stand  on  a  strong  plinth 
adapted  on  its  plan  to  the  shape  of  the  combined  forms. 
—  Windows.  These  are  still  narrow,  and  semicircular- 
headed  ;  but  they  are  higher,  ami  often  in  groups  of  two 
or  three  together.  —  Ceilings  always  of  timber,  except  in 
crypts  ;  In  which  they  are  vaulted  with  stone,  with  plain 
groins,  frequently  moulded,  and  with  ornamented  edges  ; 

-     -      .      but  they  arc  universally  without 

O)  V^^/V^/*^  tr«rer>  :  »he  whUe  Tower  of 

Ion,  however,  affords  an 
pie  of  a  centre  aisle  co- 

w  it h  vaulting  The  walls 

are  of  extraordinary  thickness, 
with  but  few  buttresses,  and 
those  of  small  projection,  usu- 
ally without  ornament  The 

ornaments  employed  were,  the 
chevron  or  zigzaK  moulding  (ft); 
the  embattled  frette  (6);  the 
triangular  frette  (7);  the  nail 
head  (H);  the  billet  (9);  the 
cable  (10);  the  wavy  (11);  the 
nebuly  (la);  and  some  others. 
Many  of  these  were  used  In  the  preceding  period,  as  well  as 
many  which  have  received  no  names.  Ranges  of  small 
arches  also  appear  ;  these  rest  on  brackets,  sometimes  with 
carved  heads,  along  the  upper  part  of  a  building,  just  below 
the  eaves  or  battlement,  and  have  received  the  name  of  a 

corbel  table.  ( 13)  _  Plans  in  this 
period  are  always  with  transepts 
and  a  tower  at  the  intersection, 
rather  loftier  than  before,  and 
ithout  spires ;  there  are  usually  tiers  of  arches  one 
above  the  other,  and  the  eastern  ends  are  semicircular. 
Though  much  of  the  Saxon  style  is  retained,  there  is, 
from  the  larger  dimensions  of  the  edifices  of  this  period, 
a  much  more  impressive  air  of  magnificence  than  has 
hitherto  appeared.  Indeed,  the  larger  dimensions  alone 
have  by  some  been  thought  to  lie  the  only  criterion  for 
distinguishing  the  Norman  and  Saxon  styles ;  but  this 
cannot  be  dein-nded  on,  inasmuch  as  many  of  the  former 
buildings  are  of  small  extent. 

The  Third  Period,  or  Early  English  Style.— it  was  not 
till  towards  the  close  of  the  reign  of  Stephen,  that  tho 
first  transition  from  the  Anglo- Norman  style  appears 
to  have  taken  place.  As  we  have  before  hinted,  it  is 
discoverable  in  the  arch,  which,  from  being  semicir- 
cular, became  pointed  ;  a  circumstance,  though  often  In- 
vestigated bv  antiu.u.uie.,  still  in  obseurky.  Then  Is, 
however,  another  remarkable  feature  exhibited  in  the 
transition  ;  the  transformation,  namely,  of  single  : 
pillars  into  clusters  of  small  ones.  Specimens  of  this  i 
may  be  seen  In  the  conventual  edifices  of  We 
Abbey,  Tintern  Abbey  in  Monmouthshire,  Ripon  ami 
Beverley  minsters  in  V  orkshire  ;  and  in  the  cathedral  of 
Lincoln,  the  nave  and  arches  beyond  the  transept ;  in 
York,  the  north  and  south  transepts ;  in  WeUs,  the  tower 
and  western  front ;  in  Ely,  the  presbytery ;  in  Oxford, 
the  chapterhouse ;  in  Worcester,  the  transept  and  choir ; 
and  in  Salisbury  throughout.  The  characteristics  of  tho 
style  are,  arches  sharply  jniinted,  and  lofty  In  proportion 
to  their  span.    In  the  upper  tiers  two  or  roort 


(13) 


mnnn) 


(14) 


(lft) 


of  extremely 
and  shaped 


prised  under  one.  and 
finished     with  tre- 
y's. /\        foil  (14),   or  cinque- 
(  \         /*  S      foil  (I ">)  heads,  instead 
f  S        V  <      of  points.  —  The  co- 

I  I       I  I     lumns(U'i)  on  which 

the  arches  rest  are  ex- 
tremely slender  In  resi>ect  of  their  height, 
and  usually  consi>t  of  a  central  shaft  sur- 
rounded by  several  smaller  ones.  The  base 
assumes  the  general  form  of  the  cluster,  and 
the  capital  Is  ofteu  decorated  with  C  " 
elegant  formation.  —Windows  tall, 
at  top  like  the  head  of  a  lancet ; 
among  whom  Dallawav.  have  called  this  style  I 
Gothic.  They  are  divided  by  one  or  at  most  I 
mullions,  finished  at  their  upper  extremities  with  some 
simple  ornament,  such  as  a  trefoil.  —Roofs  are  high- 
pitched,  and  the  ceilings  vaulted,  affording  the  first  ex- 
amples of  arches  w  ith  cross  springers  only,  which,  after  a 
short  period,  diverged  into  many  more,  rising  from  the 
capitals  of  the  columns,  and  almost  overspreading  tho 
whole  of  the  vaulting;  the  longitudinal  line  which 
reigned  along  the  apex  of  the  vault  being  decorated  w  ith 
bosses  of  flow  ers.figures.and  other  fancies. — The  walls  now 
lessen  in  thickness  ;  but  they  are  strengthened  externally 
with  buttreskcs,  leaning  as  it  were  against  them,  for  the 
purpose  of  counteracting  the  thrust  exerted  by  the  vault* 
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of  the  ceilings,  which  the  walls  and  piers  could  not  by 
their  own  gfavltv  resist.  The  buttresses  are,  moreover, 
aided  in  their  office  by  bein  :  surmounted  with  pinnacles, 
adorned  with  crockets  at  their  angles,  and  crowned  with 
a  finial  flower —  The  ornaments,  though  numerous,  are 
simple  and  elegant.  The  mouldings  have  not  the  variety 
found  in  the  preceding  period,  being  usually  cut  into  a 
combination  ol  leaves  and  flowers,  placed  commonly  round 
the  sides  of  arches,  and  especially  of  windows ;  but  the  co- 
lumns are  sometimes  completely,  as  it  were,  embroidered 
with  them.  The  spandrels  of  the  arches  are  often  co- 
vered with  trefoils,  quatrcfoils,  cinquefoils,  roses,  mullets, 
bosses,  paters,  Sec.  The  pinnacles  of  shrines  arc  high 
and  acutely  formed,  often  with  niches  under  them  con- 
taining statues ;  similar  niches  are  also  frequently  used 
on  the  west  and  eastern  fronts,  their  heads  being  extremely 
•harp.  These  ornaments,  however,  are  not  so  profusely 
used  in  large  as  In  small  edifices,  or  in  parts  added  to  old 
I.  — The  plant  are  generally  similar  to  those  of  the 
Period:  but  the  towers  rise  to  a  great  height,  and 
is  and  lofty  spires  are  very  frequent  accompani- 
I  to  the  structure.  In  the  transition  from  the  second 
to  the  third  style,  it  will  naturally  occur  to  the  reader 
that  the  architect  left  one  extreme  for  another,  though  it 
has  been  contended  that  the  latter  has  its  germ  in  the 
former.  Bo  thai  as  it  may,  the  period  of  which  we  are 
now  speaking  was  undoubtedly  the  germ  of  the  succeed- 
ing styles  by  no  very  forced  or  unnatural  relationship. 

The  Fourth  Period,  or  Ornamented  English  Stylr.— Ex- 
amples of  this  style  are,  the  Chapel  of  Mcrton  College, 
Oxford  ;  New  College  Chapel  in  the  same  city  ;  St.  Ste- 
phen's Chapel,  Westminster,  so  injured  by  the  conflagra- 
tion of  the  houses  of  parliament  as  to  be  now  no  longer  in 
existence  ;  St.  Mary's,  in  York ;  choir  of  Tewkesbury,  in 
filourestershire  ;  Magdalen  College,  Oxford ;  Eton  Col- 
lege Chapel,  Bucks ;  and  the  Beauchamp  Chapel  at  War- 
wick :  also  in  the  cathedrals  of  Exeter ;  nave  and  choir  of 
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(17) 


Litchfield  throughout ;  naves  of  Wor 
cester  and  York ;  spire  and  tower  of 
Norwich  ;  spire  of  Salisbury ;  nave  and 
choir  of  Bristol ;  the  Lady  Chapel  and 
Louvre  at  Ely ;  choir  of  Gloucester ; 
Bishop  Beckington's  additions  at  Wells 


and  at  Lincoln,  from  the  upper  transept 
to  the  great  east  window .  Its  character- 
istics are,  that  the  arches  arc  less  acute, 
changing  in  form,  and  more  open.  (17) 
In  the  columns  the  central  and  detached 
shafts  are  now  brought  into  one  general  combination. — 
The  windows  are  not  only  larger,  but  divided  into  several 
lights  by  a  number  of  mullions,  which  constantly  branch 
out  at  the  top  into  leaves,  flowers,  wheels,  fans,  and  num- 
berless other  forms.  Though.  hoWBTBT,  these  expanded 
considerably  during  the  reigns  of  the  two  first  Edwards, 
they  grew  narrower  and  sharper  in  proportion  to  their 
height  during  the  reign  of  Edward  III.,  when  the  head  was 
often  formed  of  lines  scarcely  curved  above  the  haunches. 
The  eastern  and  western  windows  were  of  large  dimen- 
sions, and  their  glass  splendidly  painted.  —  The  ceilings 
were  constructed  with  vaulting  of  very  highly  decorated 
parts,  whose  principal  ribs,  spreading  out  from  tneir  spring- 
ing* on  the  imposts,  covered  the  whole  surface  with  tracery, 
much  subdivided,  and  ornamented  with  beads,  bosses,  and 
a  multitude  of  other  devices,  which  were  elaborately 
p-iinted  and  gilt.  —  The  ornaments  are  not  so  pure  in  line 
as  in  the  previous  style ;  but  they  are  more  varied  and 
studied.  Niches  covered  with  tabernacles,  for  the  re- 
ception of  statues,  every  where  abound  ;  tiers  of  orna- 
mental arches ;  pinnacles,  not  so  lofty  and  tapered,  but 
adorned  with  leaves  and  crockets,  with  much  sculpture, 
painted  and  gilt,  constantly  occur ;  as  also  screens,  carved 
stalls,  panelled  ceilings,  and  other  ornaments  in  carved 
and  painted  wood. 

The  Ftjth  Period,  being  the  Florid  English  or  Tudor 
Style  (IS),  is  very  completely  exhibited  in  Henry  the 
Seventh's  Chapel  at  Westminster,  King's  College  Chapel 
at  Cambridge,  and  St.  George's  Chapel  at 
Windsor,  —  edifices  well  known  to  most 
persons  in  this  country.  Examples  are  to 
be  found  also  in  the  Lady  Chapel  of  Glou- 
cester Cathedral,  Alcocke's  Chapel  at 
Fly,  the  exterior  of  the  choir  at  Win- 
chester, the  Lady  Chapel  at  Peterborough, 
and  the  north  porch  at  Hereford.  In  the 
Tudor  style,  it  seems  as  though  this  species 
_i_  of  architecture  having  culminated,  was  now 
dcitlned  to  s*  t  in  a  blaze  of  uncontrolled  splendour  of  orna- 
ment. Simplicity  was  superseded  by  the  dazzle  of  minute 
decoration,  which  was  exhausted  by  the  caprice  of  Its  in- 
ven'ors.  It  has  therefore  as  well  received  the  name  of 
Florid,  as  its  other  name  of  Tudor;  the  latter  from  having 
been  introduced  and  carried  to  Its  utmost  pitch  during  the 


power  of  the  family  of  that  name.  \U  arches  are  universally 
flat  and  wide  in  proportion  to  their  height.— The  windows 
are  much  more  open  than  In  the  last,  flatter  at  the  top, 
divided  in  the  upper  parts  by  transoms,  which  are  almost 
itlycrowued  with  miuiaturc  embattled  work.— The 


ceiling  Spreads  out  into  such  a  variety  of  parts  that  the 
whole  surface  seems  covered  with  a  web  of  delicate  sculp- 
ture or  embroidery  thrown  over  it ;  and  from  different 
intersections  of  this  ribbed  work  clusters  of  pendent  or- 
naments hang  down,  as  Mr.  Millers  observes,  like  "  sta- 
lactites in  caverns."  The  Jiving  buttresses  are  equally 
ornamented,  and  the  external  surfaces  of  the  walls  are 
one  mass  of  delicate  sculpture.  The  ornaments,  as  may 
be  deduced  from  what  we  have  above  noticed,  are  lavish 
and  profuse  i  fretwork,  figures  of  men  and  animals,  niches 
and  tabernacles,  accompanied  with  canopies,  pedestals, 
and  tracery  of  the  most  exquisite  workmanship,  carried 
this  style  to  the  summit  of  splendour,  and  perhaps  had  no 
small  share  in  producing  the  extinction  it  was  doomed  to 
undergo. 

The  beautifully  timber-framed  roofs,  of  which  many 
examples  still  exist,  appear  to  have  originated,  as  applied 
to  great  halls,  about  the  reign  of  Edward  III 
they  were  employed  In  churches, 
date  stone  vaulting  appears  to  have 
The  Norman  castles  had  their 
with  stone,  at 
by  Edward  I. 


with  stone,  as  was  the  case  In  those 


Our  limits  preclude  us  from  adverting  to  many  fine 
specimens  of  ecclesiastical  architecture  in  Scotland  ;  but 
the  abbeys  of  Melrose  and  Kelso,  founded  by  David  1., 
as  well  as  those  in  Dryburgh  and  Jedburgh,  all  in  Rox- 
burghshire, show  that  the  art  was  carried  to  as  great 
perfection  north  of  the  Tweed  as  in  the  southern  parts. 
Roslin  and  Holy  rood  Chapels,  for  richness  and  variety 
of  ornamental  carvings  (the  first  erected  by  Sir  William 
St.  Clair),  cannot  be  exceeded.  Its  plan  is  without  pa- 
rallel  in  any  other  specimeu  of  the  fifteenth  century.  The 
latter  was  finished  by  James,  the  second  of  that  name,  in 
1440  ;  and  Is  a  beautiful  specimen,  with  dying  buttresses, 
more  ornamented  than  any  even  in  England. 

It  would  be  impossible  here  to  enumerate  the  palters 
and  private  Gothic  buildings  of  this  country,  of  which 
parts  still  exist  in  the  remains  of  the  ancient  palace 
at  Westminster,  Eltham,  Kenll worth  Castle,  Hampton 
Court,  and  in  many  other  places.  A  desire  to  renew  it 
has  appeared  in  this  country  of  late  years  ;  but  we  doubt 
whether  such  will  be  attended  with  success.  The  " 
of  the  peopl 
tectural  styli 
pose.  The  following 
different  cathedrals  In  England,  rearranged  from  the  Rev. 
Mr.  Dallaway's  Discourses  upon  Architecture. 


>eople,  one  of  the  principal  stimulants  In  archi- 
style.  seem  to  us  rather  out  of  joint  for  the  pur- 
ine following  list  exhibits  the  dimensions  of  the 
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ENGRAl'LMENT.  The  ringof  dots  round  the  edge 
of  a  medal. 

ENGRAVING.  (Sax.  Knar«n.  to  dig.)  The  art  of 
producing  by  incision  or  corrosion  designs  upon  blocks 
of  wood,  plates  of  metal,  or  other  materials,  from  which 
impressions  or  prints  upon  paper  or  other  soft  substances 
arc  obtained  by  pressure.  Engraving,  as  an  art.  seems  to 
have  nearly  the  same  relation  to  design  and  painting  as 
typography  bears  to  written  language;  and  it*  utility  and 
great  Importance  must  be  obvious  to  every  one  from  its  ca- 
pability of  giving  a  boundless  circulation  to  representations 
of  the  most  valuable  examples  of  the  arts  and  of  objects  con- 
nected with  science.  By  some  authors  it  Is  placed  among 
the  representations  called  monochromes  (.usvrtf^"*  r«<  i. 
Xylography,  or  wood-engraving,  was  the  earliest  method 
practised ;  but  it«  origin  is  involved  In  obscurity.  If  we 
might  rely  on  Du  Halde  (Description,  t;c.  de  ' 
de  la  Chine,  4to.  1736).  it  is  possible  that  it 


In  China  1120  years  before  Christ;  though  we  think  its 
invention  is  of  a  much  later  period,  as  the  Chinese 
were  not  acquainted  with  the  art  of  making  paper  till  95 
B.C.  It  has  been  stated  that  this  art  was  introduced 
China,  through  the  intercourse  of  the 
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Vrwtiui  merchants  with  its  inhabitant"; ;  for  it  it  proved 
engraving  on  w<«h1  had  been  practised  in  that  part 
J  italy  which  borders  on  the  Adriatic  as  early  a*  the  13th 
cwzary.  The  first  wood  engraving*  In  Europe  of  which 
it;  thing  is  known  with  certainty  were  executed  in  1285, 
by  a  brother  and  sister  of  a  noble  family  of  the  name  of 
( anb.  They  represent  the  actions  of  Alexander ;  and 
of  their  authenticity  are  expressed  by 
Mr.  William  Young  Ottley.  the  author  of  the 
netnnt  learned  History  of  Enf  ravin*,  to  which  we 
it  much  indebted,  thinks  otherwise.  But  for  the  ac- 
fiilrutal  discovery  by  a  Venetian  architect  of  the  name  of 
Tnnanxa  of  a  decree  of  the  magistracy  of  Venice,  in 
1441.  we  might  bare  been  without  positive  proof  of  the 
practice  of  the  art  in  Italy  previous  to  1467,  and  the  Gcr- 
might  -till  have  continued  to  claim  the  honour  of 
its  introduction  into  Europe.  This  decree,  dated  1 1th  Oc- 
,  1441,  states  in  substance  that  the  art  and  mystery 


figures  had  fallqn  to  decay, 
)rtation ;  and  in  order  riiat 


j  to  their  extensive  importation 
tl.e  native  artists  might  find  encoura_ 
foreigners,  it  was  ordered  that  no  work  of  the  said  art, 
prated  and  painted  on  cloth  or  paper, — vis.  altar-pieces 
a  images  and  playing  cards,  and  whatever  other  work  of 
tb.*  md  art  is  done  w  ith  a  brush  and  printed,  —  should  be 
allowed  to  be  brought  into  the  city,  on  pain  of  forfeiting 
tte  works,  besides  a  pecuniary  penalty.  This  decree 
plainly  indicates  that  wood  engraving  was  practised  in 
Venice  at  early  as  the  commencement  of  the  fifteenth 
tratunr.  In  Germany  and  the  Low  Countries,  the  early 
Urk  books  seem  to  have  existed  as  early  as  1420,  and 
to  hare  given  Guttenburg  the  hint  for  using  moveable 
types.  At  Rome,  in  1467.  a  work  intituled  Meditation?! 
de  Turrecremata,  issued  from  the  press  of  Ulric 


art ;  though  it  was  still  dry  in  execution,  and  more  to  he 
admired  for  correctness  of  drawing  and  design  than  for 
any  attempt  at  relief  or  effect.  There  can  be  no  doubt 
that  at  this  period  the  art  was  practised  at  Itome, 
though  the  Venetian  state  and  other  parts  of  the  north 
of  Italy  furnished  a  more  abundant  supply  of  artists  ; 
—  of  whom  Francesco  Snuarcione.  Andrea  Mautegna, 
Girolamo  Mocetto,  Marcello  Fogclino,  Montagna,  Bra- 
mante  the  architect,  Altobcllo,  Glo.  Bat.  del  Porto,  Gio- 
vanni Maria,  and  Giovanni  and  Antonio  de  Brescia  were 
among  the  most  eminent.  The  works  of  Mantegna  ex- 
hibit great  marks  of  improvement  on  the  Florentine 
school,  and  are  characterized  by  a  vigour  and  facility  of 
execution  which  might  naturally  be  expected,  considering 
the  rapid  strides  towards  perfection  made  in  the  other  arts. 

In  Germany  and  the  Low  Countries  the  art  of  en- 
graving had  made  extraordinary  progress  during  the 
fifteenth  century ;  and  the  name  of  Martin  Schoen  or 
Schongauer  must  not  be  forgotten.  This  artist,  who 
was  also  a  painter  and  goldsmith,  was  the  father  of  the 
German  school  of  engraving.  He  was  a  native  of  Culm- 
bach  in  Franconia,  and  bom  about  1420.  He  began  the 
practice  of  the  art  when  it  was  in  its  infancy,  and  suc- 
ceeded In  carrying  it  to  a  great  degree  of  perfection.  His 
death  occurred  at  Colmar  in  I486.  V atari  relates  that 
Michael  Angelo,  when  young,  was  so  pleated  with  a  print 
by  Schongauer,  representing  St.  Anthony  tormented  by 
devils,  that  he  copied  it  in  colours.  Albert  Durcr,  the 
most  celebrated  or  the  early  engravers  of  Germany,  was 
born  at  Nuremburg,  in  1471.  Skilled  in  many  arts,  and 
a  painter  of  no  ordinary  powers,  it  is  astonishing  that,  in 
a  life  not  exceeding  fifty-eight  years,  he  should  have 
succeeded  so  eminently  in  that  of  engraving  that  he  has 
even  hardly  been  surpassed.    On  copper  as  well  as  wood 


Ian,  embellished  with  wood  engravings,  in  which  the   his  works  exhibit  tpecimens  of  executive  excellence, 


•Sgn  and  execution  of  an  Italian  artist  are  evident.  The 
&c  nations  of  the  work  of  Valturiui  by  Matteo  Pastl, 
of  Verona,  published  five  years  afterwards,  exhibit  con- 
siderable spirit  and  accuracy  ;  and  before  the  end  of  the 
UVenlh  century  the  art  had  been  carried  to  great  per- 
itrdon,  as  may  be  proved  by  the  delicacy  and  purity  with 
*iisrh  the  designs  are  engraved  in  the  celebrated  Hypner- 
ouanacbia  of  Colon na.   (See  Ahciiitecturb.)    At  this 


Jfvkd,  however,  the  discovery  of  copper-plate  engraving 
had  been  made,  and  to  this  the  more  ancient  art  yielded 

*3 


and  sculptor  of 
about  the  middle  of  the 


ix  the  discovery. 


-erson  to  whom  the  world  is 
In  his  time,  and  for  a 
pfri«i  previously,  it  was  the  practice  to  decorate  church 
*»d  other  plate  with  works  in  niello,  which  were  designs 
hatched  with  a  steel  point  upon  gold  or  silver,  then  en- 
*T»ved  with  the  burin,  ana  run  in,  while  hot,  with  a  1 
.  •  ti  '>i  called  niello. -— a  compound  of  silver,  lead,  , 
rapper,  sulphur,  and  borax,  which  was  more  easily  fusible 
than  silver,  and  of  a  black  colour.  The  superfluous  part 
<<  this  niello  which  remained  above  the  surface  of  the 
plate  was  then  rubbed  off  with  scrapers,  and  cleaned  away 
•us  pumice-stone,  leaving  the  engraved  design  on  the 
plate  with  all  the  effect  of  a  print.  In  order  to  preserve 
npiet  of  their  designs,  the  artists  were  in  the  habit  be- 
f'-re  filling  the  design  with  the  niello  to  take  impressions 
of  the  plates  with  earth,  over  which  liquid  sulphur  was 
paired,  and  from  which,  when  cold,  the  earth  was  re- 
"wwed.  But  Finiguerra  carried  his  practice  beyond  this ; 
fur  with  a  mixture  of  soot  and  oil  he  filled  the  cavities 
'  f  the  engraving,  and  by  pressing  damp  paper  upon  it 
»ith  a  roller,  obtained  impressions  on  the  paper,  having, 
*i  V atari  says,  all  the  appearance  of  drawings  dime  with  a 
P*a, "  venivano  come  disfgnatc  di  penna."  Bartsch,  in  his 
on  the  History  and  Discovery  of  the  Art  oj  taking 
Impreuiom/rom  Engrartngt,  prefixed  to  the  thirteenth 

"wagh  he  claims  for  the  Germans  the  merit  of  applying 
»  to  practice  for  the  multiplication  of  copies  of  pictures, 
*c. ;  but  to  this  the  opposing  arguments  of  Mr.Ottley  are 
»  powerful  that  we  apprehend  the  subject  is  not  likely  to 
I*  again  mooted.  Finiguerra  was  followed  by  Bacrlo 
Kddini,  a  goldsmith  of  Florence,  who,  according  to  Vo- 


**ri,« 
Ottley 


which  the  experience  of  centuries  has  not  l>een  able  to 
surpass.  Durcr  is  supposed  to  have  been  the  inventor  of 
the  art  of  etching,  at  least  no  etchings  are  known  before 
those  which  arc  extant  from  his  hand.  Of  thcworks  he 
has  left,  which  are  very  numerous,  his  wood  engravings 
are  the  most  free  and  masterly.  Following  Albert  Durer 
were  Aldegrcver  his  pupil,  Hans  Beham  and  his  brother 
Bartholomew,  Altdorfcr,  Binck,  Goerting,  Pens,  and 
Soils.  Hans  Holbein,  who,  according  to  some  was  a 
native  of  Basle,  and  according  to  others  of  Augsburg, 
besides  acquiring  celebrity  as  a  painter  is  known  as 
an  engraver  on  wood,  ^executed  many  pieces  ;^  the  best 

prints  called  the  "  Dance  of  Death,"  first  published 
about  1630.  Of  the  Dutch  and  Flemish  schools  Lucas 
ran  Leydcn  must  be  considered  the  head.  Born  in  1494, 
at  the  place  whence  he  derives  his  name,  he  was  the 
contemporary  and  friend  of  Albert  Durer;  to  whom, 
though  Inferior  in  design,  he  was  superior  in  com|>o- 
t ition.  His  works,  which  were  both  on  wood  and  copper, 
are  few  in  number.  The  Low  Countries  furnished  a  host 
of  engravers,  among  whom  we  think  it  unnecessary  to 
name  more  than  the  Sadelers ;  Bloemart,  who  laid  the 
foundation  of  the  principles  upon  which  lines  become 
capable  of  expressing  quality,  colour,  and  chiaroscuro, 
which  theFrcnch  engravers  afterwards  improved;  Coltziut 
and  bit  pupils;  Mulier ;  and  Lucas  Klliau :  the  three  last, 
though  they  handled  the  graver  with  great  freedom  and 
dexterity,  fell  into  boundless  absurdity  and  extravagance, 
which,  however,  were  tempered  and  corrected  by  Mathieu 
and  Saenredam.  In  the  beginning  of  the  seventeenth  cen- 
tury the  two  Bolswerts  appeared,  whose  style  was  much 
improved  by  the  instructions  of  Rubens.  Vosterman, 
Pontius,  and  Peter  de  Jode  the  younger  were  of  this 
school,  which  is  distinguished  for  the  success  and  cor- 
rectness with  which  it  transferred  the  picture  to  the 
coj.por.  Rembrandt,  notwithstanding  all  his  faults  and 
absurdities,  claims  a  special  notice  In  this  place  a*  an  en- 
graver.   The  Descent  from  the  Cross,  and  the  print 


called  the  "  Hundred  Guilder  Print,"  are  extraordinary 
efforts  of  art.  His  portraits  and  landscapes  are  full  of 
nature,  expression,  and  character ;  and  it  is  difficult  to  say 
whether  he  is  more  successful  in  his  sunshine  effects, 
than  in  the  sober  solemn  twilight  with  which  his  varied 
subjects  are  enveloped .  Vandyke  has  left  a  few  - 1  •  mens 
of  etchings  worthy  of  his  name.  Jegher,  Lutma,  and 
employed  Sandro  Botticelli  to  design  for  him.  Mr.  |  above  all  the  family  of  the  Vlscbers,  exhibited  great  ex- 
cellence in  the  art,  which  continued  to  advance  under 
the  hands  of  Waterloo,  Jacob  Ruysdacl,  and  Paul  Potter ; 
the  last  of  whom,  in  bis  etchings  of  animals,  displayed 
a  scientific  acquaintance  with  drawing  and  anatomy  till 
his  time  unpractised. 

We  must  now  return  to  close  the  brief  account  of  the 
Italian  school,  in  which  the  appearance  of  Marc  Antonio 
Balmondi  forms  the  most  splendid  era.  Born  at  Bo- 
logna about  1488,  he  became  the  pupil  of  Raibolinl,  an  ar- 
tist of  that  city.  His  master  in  the  art  of  engraving  is,  how- 
ever, unknown.  We  first  hear  of  him  at  Venice,  whither 
Albert  Durcr  went  to  Institute  proceedings  against 
him  for  pirating  his  print*,  which  hod  been  copied  by 
Balmondi  with  such  wonderful  accuracy  that  they  were 
sold  for  the  originals.   But  the  proper  sphere  for  Marc 


.J  doubts,  however,  the  inference  that  might  be  drawn 
fr'Jtn  this  passage ;  and  indeed  it  does  not  appear  likely 
tb  u  such  an  artist  as  Botticelli  could  have  resigned  hira- 
'•'!'  to  employment  in  such  works  as  Batdini  would  be 
^ftutantly  requiring.  Baccio's  works  were  numerous,  and 
v<  of  course  much  sought  after  by  collectors.  Botticelli, 
a  painter  of  eminence  as  well  as  on  engraver,  was  a  native 
w  Florence,  where  he  was  born  in  1437.  He  is  spoken 
°f  with  praise  by  Vasari.  and  especially  for  his  picture  at 
Sin  Pietro  Macgiore,  of  the  Assi  unptlon  of  the  Virgin  : 
sTnong  the  works  he  engraved  from  his  own  designs  are 
subjects  illustrative  of  Dante,  and  a  number  of  prints  of 
ffrophets  and  tybils.  His  death  occurred  in  1515.  Con- 
temporary with  him  flourished  Antonio  del  Pollajuolo, 
■od  rather  later  Ghcrardo  and  Uobetta,  who  advanced  the 
3W 
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Antonio  was  Rome,  whither  he  soon  bent  his  steps. 
There  tils  merit  soon  gained  him  the  friendship  and 
esteem  of  Kaflaclle,  then  in  the  plenitude  of  his  glory, 
by  whom  he  was  employed  to  engrave  from  his  do- 
signs.  His  first  plate  from  a  design  by  ItafiaeUc  was  the 
Lucrctla,  soon  after  which  ho  executed  the  Judgment 
of  Paris.  His  engravings  after  this  master  are  very 
numerous  :  and  though  free  from  the  blandishments 
of  style,  chiaroscuro,  and  local  colour  which  the  art  has 
received  since  his  time,  such  was  his  knowledge  of  draw- 
ing, such  the  beautiful  character  that  pervades  his  works, 
th  it  he  is  entitled  to  the  highest  rank  in  the  art  to  which 
excellence  has  ever  attained.  Strutt  considers  him  one 
of  the  most  extraordinary  engravers  that  ever  lived.  Ills 
school  attracted  to  Rome  artists  from  all  parts  ;  among 
whom  may  be  enumerated  Marco  do  Ravenna,  piulio 
Bonasoni,  Agostino  de  Musis,  Enea  Vico,  and  Nicolo  He- 
at ricf.  Some  of  the  German  artists  whom  we  have 
named  above — vis.  Beham,  Penx  and  James  Blnck  —  re- 
sorted to  Rome  for  the  benefit  of  his  instructions.  On 
the  death  of  RafTaelle,  he  executed  engravings  of  some  of 
the  works  of  Giulio  Romano.  His  last  print,  the  Rattle 
of  the  Lapiths,  is  dated  INK).  Some  of  the  principal 
pupils  of  Marc  Antonio  have  already  been  named  ;  to  them 
may  be  added  Georgio  Grisi,  commonly  called  Mailt  nan  us, 
and  others  of  his  family.  Many  of  the  Italian  painters 
were  extremely  successful  in  engraving,  among  whom 
Titian  etched  many  landscapes ;  but  none  cultivated 
the  art  with  more  success  than  Agostino  Caraccl,  who 
studied  under  Cornelius  Cort,  a  Dutch  engraver,  born 
at  Hoorn  in  1536.  His  design  and  execution  are  equally 
to  be  admired ;  and  had  he  but  concentrated  his  lights 
more,  and  attended  to  local  colour,  he  would  have  been 
exceeded  by  none.  In  the  seventeenth  century  Delia 
Bella,  ('allot  (who,  though  born  In  France,  belongs  to  the 
Italian  school),  Guerclno,  Salvator  Rosa,  and  Claude  con- 
tinued the  reputation  of  the  art.  At  the  latter  end  of 
this  century  was  born  Antonio  Canaletti,  originally  a 
scene  painter,  like  his  father  Bernardo.  His  etchings 
opened  an  entirely  new  field  in  architectural  engraving, 
and  may  be  considered  almost  if  not  quite  the  first  in 
which  fine  sparkling  < ■Herts  of  light  are  introduced,  and  in 
which  the  darkest  shadows  partake  of  the  transparency 
and  clearness  which  nature  herself  exhibits.  Piranesi.who 
was  born  in  Venice,  and  died  in  1770,  appeared  about  the 
middle  of  that  century :  he  was  one  of  the  most  surprising 
architectural  engravers  that  have  ever  existed,  whether  wc 
consider  the  astonishing  power  or  number  of  his  works. 
His  use  of  the  etching  needle  surpassed  all  that  has  been 
done  before  or  since ;  and  in  our  own  time  Volpato  of 
Florence,  who,  besides  his  other  works,  engraved  almost 
all  the  celebrated  performances  of  Canova  with  a  deli- 
cacy, grace,  and  correctness  of  the  first  order. 

The  French  school  commenced  about  the  middle  of 
the  sixteenth  century  with  Noel  Gamier,  who  was  fol- 
lowed by  many  clever  artists ;  but  till  the  time  of  Louis 
XI V.  it  cannot  be  said  to  have  been  highly  distinguished. 
At  that  epoch  we  have  Gerard  Edelinck,  who,  though 
born  at  Antwerp,  belongs  properly  to  the  French  school, 
and  Gerard  Audran.  The  former  of  these,  who  worked 
entirely  with  the  graver,  carried  what  is  called  colour  In 
engraving  to  a  much  greater  degree  of  perfection  than 
had  ever  before  been  practised.  His  facility  was  amaz- 
ing, and  portrait  and  history  were  equally  the  subjects 
of  his  burin.  The  name  of  Audran,  not  less  from  the 
circumstance  of  the  family  having  produced  six  engravers, 
than  for  Gerard  Audran,  who  engraved  the  well-known 
Battles  of  Alexander  after  Le  Bnin,  is  conspicuous  In  the 
history  of  the  art ;  his  name,  however,  will  descend  to  pos- 
terity with  greater  lustre  from  his  engravings  after  the 
Italian  school,  and  particularly  those  of  Nlcolo  Poussin. 
Gerard  Audran  was  born  at  Lyons  in  1640,  and  died  iu 
Paris  in  1703.  John  Audran,  the  last  of  the  family  who 
exercised  the  art,  and  nephew  of  Glrard,  died  In  1756. 
Nantcull,  the  three  Drevets,  of  whom  Peter  was  the  most 
eminent,  Le  Clerc,  Chereau,  Cochin,  Beauvais,  Simon- 
ncau  Dupuis,  and  many  other  masters  belong  to  this 
period ;  but  Balechon  and  Wille,  towards  the  middle  of 
the  century,  outstripped  all  that  hat!  been  done  by  their 
predecessors.  Wille  was  a  German ;  but  his  residence 
having  been  chiefly  at  Paris,  he  is  always  ranked  among 
engravers.  His  extraordinary  powers  in 
lalitics  of  objects,  and  particularly  of  satin, 
of  effect  he  produced,  and  his  < 


Vosterman,  Hollar,  Blootcling,  Dorigny,  and  several 
others.  Payne,  who  dleil  about  1648.  and  Faithome,  who 
executed  many  historical  pieces  and  portraits  in  a  mas- 
terly manner,  were  the  earliest  English  engravers  de- 
serving mention.  William  Faithome,  son  of  the  last 
named,  was  eminent  as  one  of  the  earliest  mezzotint  > 
engravers  ;  a  species  of  engraving  of  English  Ins 
if  the  editor  of  Wren't  Pacentalia  can  be  relied 
discovered,  according  to  him,  by  his  eminent  relatir 
Christopher  Wren.  This  invention,  which  is  i 
trihuted  to  Prince  Rupert,  is  claimed  by  Helnekeri  for 


dinary  clearness  In  the  use  of  the  graver,  entitle  him  to 
a  place  of  the  first  rank  in  the  French  school,  which, 
since  the  age  of  Louis  XIV.,  has  been  more  distin- 
guished for  iu  great  mechanical  skill,  than  for  grace, 
correctness,  and  beauty  in  the  higher  departments  of  the 
art. 

Till  the  middle  of  the  seventeenth  century  England 
was  indebted  to  foreign  artists  for  the  eml>elllshment 
bestowed  upon  the  typographical  works  she  produced,  as 
well  as  for  such  engraving,  cither  in  history,  portrait,  or 
landscape,  as  the  taste  of  the  nation  required.  Among  the 
artists  who  visited  England  and  made  it  their  permanent 
or  temporary  residence  were  the  Passes,  VailUnt,  Hondius, 
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Lieutenant- Colonel  Siegen,  who  was  a  Hessian 
from  whom  Heineken  says  Prince  Rupert  learned  the 
secret,  which  he  brought  to  England  on  his  return  with 
Charles  II.    After  the  t  wo  Whites,  father  and  son,  ap- 
peared Vertuc,  who  was  bora  in  1684.  He  was  the  scholar 
of  Vandergucht,  and  from  the  numerous  works  he  brought 
out  mu't  have  been  an  artist  of  great  industry  and  facility. 
The  larger  portion  of  his  labours  was  confined  to  portraits. 
Vertue  diea  in  17-r>7.  and  left  behind  him  a  History  of 
Painting  and  Painters  in  England,  which  was  published 
by  Horace  Walpole  in  4  quarto  volumes.   The  works  of 
Pond  and  Knapton  can  only  be  mentioned  as  continuing 
the  history,  though  occasionally  they  possess  some  spirit ; 
but  Vlvares,  a  Frenchman  by  birth,  belonging,  however, 
to  the  English  school,  and  Indeed  the  founder  of  it  in 
landscape  engraving,  has  shown  in  his  engravings  from 
the  pictures  of  Claude  talents,  the  precursors  of  that 
pre-eminence  in  landscape  engraving  which  this  count  ry 
has  not  only  Improved  upon  but  exclusively  possessed. 
Woollctt  carried  execution  to  a  far  greater  extent  than 
Vivares,  uniting  with  that  engraver's  spirit  all  the  elc- 
irance  clearness  and  delicarv  of  the  French  school  •  and 
to  these  Woollctt  superadded  every  beauty  that  mecha- 
nical skill  could  effect.  John  Browne  was  a  contemporary 
worthy  of  Woollett,  whose  works  after  Salvator,  Both,  and 
others  are  well  executed.     Sir  Robert  Strange  distin- 
guished himself  by  his  great  mechanical  skill,  whence  re- 
sulted beautiful  execution,  by  the  breadth  he  preserv  ed 
in  the  effects  he  copied,  and  by  the  delicacy  be  imparted 
I  to  flesh  in  a  manner  that  has  never  been  equalled.  His 
principal  engravings  are  from  the  Italian  painters,  espe- 
cially Titian,  Guido,  and  Corregio,  and  reflect  great  ho- 
nour on  the  English  school,  which  since  his  time  has 
never  been  deficient  in  producing  artists  of  the  first  class. 
Strange  was  a  native  of  one  of  the  Orkney  Islands,  where 
he  was  bom  in  17*21 ,  and  died  in  179*2.  Since  his  time  the 
names  of  artists  of  talent  might  be  here  supplied  to  a  very 
great  extent :  we  shall  merely  mention  those  of  Basirc, 
Bartolozzi,  Rooker,   Heath,   Byrne,  Bromley,  Lowry, 
Earlom,  Raphael.  Smith,  he.    In  the  present  day  the 
demand  of  prints  for  the  embellishment  of  books  has  pro- 
duced  talent  which  perhaps  might  be  more  nobly  em- 
ployed in  works  of  a  higher  order.   In  the  enumeration 
of  masters  it  will  be  seen  that  the  I 
not  find  a  place,  —  for  which  our  r 
gravlngs  partake  more  of  the 
lerred  at  once  to  copper,  often  without 
the  intermediate  stage. 

Engraving  on  Wood,  or  Xylography — In  this  branch  of 
the  art  the  material  used  Is  a  block  of  box  or  pear-tree 
wood,  cut  at  right  angles  to  the  direction  of  the  fibres,  its 
thickness  being  regulated  by  the  size  of  the  print  to  be 
executed.  The  subject  is  drawn  on  the  block  with  a  black- 
lead  pencil,  or  with  .1  pen  and  Indian  iiik.  taking  .  ..re  tli  it 
I  the  whole  eflVct  Is  represented  in  the  lines  so  drawn.  The 
whole  of  the  wood  Is  then  cut  away,  except  where  the  lines 
|  are  drawn,  which  are  left  as  raised  part* ;  in  which  point  it 
is  that  this  mode  of  engraving  diners  so  essentially  from 
copper-plate  engraving,  wherein  the  lines  arc  cut  out  or 
sunk  in  the  metal,  instead  of  being  raised  from  It.  The 
impressions  from  wood  blocks  arc  taken  in  the  same  man- 
ner as  from  printing  types. 

Engraving  on  Copper  is  performed  by  cutting  lines  re- 
presenting the  subject  on  a  copper-plate  by  means  of  a 
steel  instrument  ending  in  an  unequal -sided  pyramidal 
point,  such  instrument  being  called  a  graver  or  burin, 
without  the  use  of  aquafortis ;  which  mode  will  be  seen 
below,  under  the  art.  Etcih.no.  Besides  the  graver  there 
are  other  instruments  used  in  the  process  ;  viz.  a  scraper, 
a  burnisher,  an  oil  stone,  and  a  cushion  for  supporting  the 
plate.  In  cutting  the  lines  on  the  copper  the  graver  i« 
pushed  forward  in  the  direction  required,  being  held  in 
the  hand  at  a  small  inclination  to  the  plane  of  the  copper. 
The  use  of  the  burnisher  Is  to  soften  down  lines  that  are 
cut  too  deep,  and  for  burnishing  out  scratches  in  the 
copper :  it  is  about  three  inches  long.  The  scra-icr.  like 
the  last,  is  of  steel,  with  three  sharp  edges  to  it,  and  about 
six  inches  long,  tapering  towards  tnc  end.  Its  use  is  to 
scrape  oir  the  burr  raised  by  the  action  of  the  graver.  To 
show  the  appearance  of  the  work  during  its  progress,  and 
to  polish  on  the  burr,  engravers  use  a  roll  of  woollen  or 
felt  called  a  rubber,  which  is  put  In  action  with  a  little 
olive  oil.  The  cushion,  which  is  a  leather  has  about  nine 
inches  diameter  tilled  with  sand  for  laying  the  plate  on.  it 
now  rarely  used  except  by  writing  engravers.  For  archi- 
tectural subjects,  or  In  skies,  whore  a  series  of  parallel 
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ENGRAVING. 

I  tar*  are  wanted,  an  ingenious  machine  wai  invented  by 
the  tale  Mr.  Wilson  Lowry,  called  a  ruling  machine,  the 
seeurary  of  whose  operation  in  exceedingly  perfect.  This 
u  made  to  art  on  an  etching  Kr         bl  ;»  PI  kBM 

r  is. 1  »n!i  the  a|>|«r;Um,  and  bit  in  with  amutortis 
ta  the  ordinary  way. 

Is  a  specie*  of  engraving  on 
a  sharp-pointed  instrument 
The  plate  is  covered  with  a  ground  or 
of  resisting  the  action  of 


The  u*ual  method  is  to  draw  the  design  on  paper  with 
a  UUck-lead  pencil ;  the  paper  being  damped  and  laid 
cpon  the  plate,  prepared  as  above,  with  the  drawing 
aext  the  etching  ground,  is  passed  through  the  rolling 
prwu.  and  thus  the  design  is  transferred  from  the  paper  to 
-"•■ut..i.  The  needle  then  KMtCfMi out  U»e  line,  of 
tb«-  design  ;  and  aquaforti»  being  poured  over  the  plate, 
which  ta  bordered  round  with  wax,  it  is  allowed  to  remain 
cjo  it  long  enough  to  corrode  or  bite  in  the  lines  which 
the  etching  needle  has  made.  Etching  with  a  dry  point, 
as  it  is  called,  If  performed  entirely  with  the  point  without 
ao j  ground,  the  burr  raised  being  Liken  off  by  the  scraper. 
Etching  with  a  so  It  ground  is  used  to  Imitate  chalk  or 
t  Uck  lead  drawings.  For  this  purpose  the  ground  is 
mixed  with  a  portion  of  tallow  or  lard,  according  to  the 
temperature  of  the  air.  A  piece  of  thin  paper  being 
attached  to  the  plate  at  the  four  corners  by  some  turner's 
pitch  and  lying  over  the  ground,  the  drawing  is  made  on 
the  paper  and  shadowed  with  the  black-lead  pencil.  The 
action  of  the  pencil  thus  detaches  the  ground  which  ad- 
heres to  the  paper,  according  to  the  degree  to  which  the 
finishing  is  carried :  the  paper  being  then  removed,  the 
work  is  bit  in  in  the  ordinary  way.  Stippling  is  also  ex- 
ecuted on  the  etching  ground  by  dots  instead  of  lines 
made  with  the  etching  needle,  which,  according  to  the  ln- 
trnsity  of  the  shadow  to  be  represented,  arc  made  thicker 
and  closer.  The  work  ta  then  bit  in.  Etching  on  Steel  it 
executed  much  In  the  same  way  as  in  the  process  on 
copper.  The  plate  is  bedded  on  common  glazier's  putty, 
and*  ground  of  Brunswick  black  is  laid  in  the  usual  way. 
through  which  the  needle  scratches.  It  is  then  bit  In,  In 
the  way  above  described. 

Mcxxottnto  Eneranng —  In  this  species  of  engraving 
the  artist,  with  a  knife  or  instrument  made  for  the  purpose, 
roughs  over  the  whole  surface  of  the  copper  In  every  di- 
.  m»  as  to  make  it  susceptible  of  delivering  a  uniform 
tint.    After  this  process  the  outline 


ENIGMA. 

substances  |  third,  the  affinity  between  each  other  of  oily 
and  resinous  substances,  and  the  power  they  possess  of  re- 


pelling water  or  a  body  moistened  with  water.  Hence,  when 
drawings  are  made  on  a  polished  surface  of  calcareous  stone 
with  a  resinous  or  oily  medium,  they  are  so  adhesive  that 
nothing  short  of  mechanical  means  can  effect  their  sepa- 
ration from  It,  and  whilst  the  other  part*  of  the  stone  take 
up  the  water  poured  upon  them,  the  resinous  or  oily  parts 
t.    Lastly,  when  over  a  stone  prepared  in  this 


parts 

out,  then  the  middle  tints  so  as  to  leave  a 
portion  of  the  ground,  and  so  on  according  to  the 
required  In  the  several  parts  of  the  work. 
A'ptattnta  Engraving,  whose  effect  somewhat  resembles 
that  of  an  Indian-ink  drawing.  The  mode  of  effecting 
this  Is  fthe  design  being  already  etched)  to  cover  the 
ptate  with  a  ground  made  of  resin  and  Burgundy  pitch  or 
mastic  dissolved  in  rectified  spirit  of  wine,  which  is 
i  1-1  i  .  .  r  the  [■Lite  hin^  in  an  inclined  position.  The 
spirit  of  wine,  from  its  rapid  evaporation,  leaves  the  rest  of 
the  composition  with  a  granulated  texture  over  the  whole 
<A  the  plate,  by  which  means  a  grain  is  produced  by  the 
aquafortis  <m  theparts  left  open  by  the  evaporation  of  the 
spirit  of  wine.  The  margin  of  the  plate  is  of  course  pro- 
tected in  the  usual  way.  After  the  aquafortis  has  bitten 
the  lighter  parts  they  are  stoat  out,  ami  the  aquafortis  is 
--*iin  applied,  and  so  on  as  often  as  any  parts  continue  to 
'-•j<iifr  more  depth.  Formerly  the  grain  used  to  be  pro- 
duced by  covering  the  copper  with  a  powder  or  some 
substance  which  took  a  granulated  form,  instead  of  using 
Ine  compound  above  mentioned ;  but  this  process  was 
Ccamd  to  be  both  uncertain  and  imperfect.  In  the  com- 
pound the  grain  Is  rendered  finer  or  coarser,  in  proportion 
to  the  quantity  of  resin  Introduced.  This  mode  of  en- 
graving was  invented  by  a  Frenchman  of  the  name  of  St. 
Son.  about  1663.  He  communicated  it  to  Jean  Baptistc 
h"  Prince ;  who  died  in  17*1,  from  whom  H  was  acquired  by 
P*ul  Sandby.  who  introduced  It  through  the  medium  o'f 
Mr.  Jukes  Into  England.  It  has  been  practised  in  this 
with  much  greater  success  than  elsewhere. 
•  on  Glass.  —  The  glass  U  covered  with  a  thin 
i:  and  the  design  being  drawn  with  the 
it  Is  subjected  to  the  action  of  sulphuric 
nuor  or  Derbyshire 
•par.  After  four  or  five  hours  this  1s  removed,  and  the 
t U*»  drained  off  with  oil  of  turpentine,  leaving  the  parts 
with  the  beeswax  untouched.  This  operation 
be  inverted  by  drawing  the  design  on  the  gl  us  with 
m  of  beeswax  and  turpentine,  and  subjecting  the 
to  the  action  of  the  arid. 
Engraving  an  Stone,  or  Lithograph*  {XtOt,  a  stone,  and 
>f«fui.  to  write  or  draw).  A  modern  invention,  by  means 
•hereof  impressions  may  be  taken"  from  drawings  made 
■'•  «•  >:..-      The  merit  of'  this  dixoverj  lielong*  to  Aloyt 

SeoefeJder.  a  musical  performer  of  the  theatre  at  Munich 
shout  the  year  ixoo.  The  following  are  the  principles  on 
*  hich  the  art  of  lithography  depends :  —  First,  the  facility 
with  which  calcareous  stones  Imbibe  water :  second,  the 

i  to  resinous  and  oily 


i 


will  adhere  to  the  drawings  made  as  above,  and  not  to  the 
watery  parts  of  the  stone.  It  was  formerly  thought  that 
this  country  did  not  possess  a  sort  of  stone  like  that  of 
r.crmany  suitable  to  the  purposes  of  lithography ;  this, 
however,  is  now  known  to  be  erroneous,  a*  the  neighbour- 
hood of  Bath  abounds  with  it,  being  the  white  Uas.  which 
lies  immediately  under  the  blue.  It  is  also  found  In  • 
Scotland.  The  ink  and  chalk  used  in  lithography  are  of 
a  saponaceous  quality :  the  former  is  prepared  in  Germany 
from  a  compound  of  tallow  soap,  pure  white  wax,  a  small 
quantity  of  tallow,  and  a  portion  of  lamp-black,  all  boiled 
together,  and  when  cool  dissolved  in  distilled  water.  The 
chalk  for  the  crayons  used  in  drawing  on  the  stone  is  a  com- 

Cosition  consisting  of  the  Ingredients  above  mentioned, 
ut  to  it  Is  added  when  boiling  a  small  quantity  of  potash. 
After  the  drawing  on  the  stone  has  been  executed  and  Is 
perfectly  dry,  a  very  weak  solution  of  vitriolic  add  ta 
poured  upon  the  stone,  which  not  only  takes  up  the 
alkali  from  the  chalk  or  Ink,  as  the  case  may  be,  leaving 
an  Insoluble  substance  behind  It,  but  It  lowers  in  a  very 
small  degree  that  part  of  the  surface  of  the  stone  not 
drawn  upon,  and  prepares  it  for  absorbing  water  with 
greater  freedom,  weak  gum  water  Is  then  applied  to  the 
stone,  to  close  It* pores  and  keep  It  moist.  The  stone  ta 
now  washed  with  water,  and  the  daubing  Ink  applied  with 
balls  as  in  printing ;  after  which  It  is  passed  in  the  usual 
way  through  the  press,  the  process  of  watering  and  daub- 
ing being  applied  for  every  Impression. 

There  is  a  mode  of  transferring  drawings  made  with 
the  chemical  ink  on  paper  prepared  with  a  solution  of 
rite  or  gum  tragacanth,  which  being  laid  on  the  stone  and 
passed  through  the  jrress  leaves  the  drawing  on  the  i 
and  the  process  above  described  for  pre|>aring  the 
and  taking  the  impressions  is  carried  into  eflVct. 

In  Germany  many  engravings  are  made  on  stone  with 
the  burin.  In  the  same  way  as  on  copper;  but  the' 


the  burin,  in  the  same  way  as  on  copper ;  but  the  very 
great  inferiority  of  these  to  copper  engravings  makes  it 
hnprobable  that  this  method  will  ever  come  into  general 


use. 

Perhaps  one  of  the  greatest  advantages  of  the  art  of  li- 
thography is  the  extraordinary  number  of  copies  that  may 
be  taken  from  a  block.  As  many  as  70.000  copies  or  prints 
have  been  taken  from  one  block,  and  the  last  of  them  nearly 
as  good  as  the  first.  Expedition  is  ahto  gamed,  inasmuch 
as  a  fifth  more  copies  can  be  taken  in  the  same  time  than 
from  a  copper -plate:  and  as  regards  economy  the  advan- 
tage over  every  other  species  of  engraving  Is  very  great. 

Zincography  This  art,  which  is  of  very  recent  intro- 
duction in  this  country  (so  much  so.  Indeed,  that  but  few 
specimens  areas  yet  to  be  seen),  is  similar  in  principle  to 
lithography,  the  surface  of  the  plates  of  tine  on  which  It 
is  executed  being  hit  away,  leaving  the  design  prominent 
or  In  relief.  We  have  seen  some  beautiful  examples  of 
this  art.  but  varying  little  m  their  appear: 
of  stone  engraving. 

ENGRO'SSING.  The  writing  of  a  deed 
and  in  proper  legible  characters.  Among  lawyers  it  more 
particularly  means  the  coming  of  any  writing  upon  parch- 
ment or  stamped  paper.  In  statute  taw,  engrossing  meant 
the  buying  up  of  large  quantities  of  any  commodity  in 
order  to  sell  it  again  at  an  unusually  high  price.  Set 

FoRKSTALMNO. 

ENHAKMO'NIC  SCALE.  In  Music,  a  scale  in 
which  the  modulation  proceeds  by  intervals  less  than  es- 
mitones  ;  that  is,  by  quarter  tones,  having  two  dieses  or 
signs  of  raising  or  lowering  the  voice. 

ENI'GMA.   i  Gr.  >    A  proposition  put  In  ob- 

scure or  ambiguous  terms  to  puzzle  or  exercise  the  ta- 
in discovering  its  meaning.   In  the  present  day, 
a  Is  only  a  jcu  d'esprit,  or  a  species  of  amuw 
eguile  a  leisure  hour ;  but  formerly  It  was 
such  importance  that  the  eastern  monarcl 


Every  one  remembers  the  enigma  which  Sampson  pro- 
posed to  the  Philistines  for  solution ;  and  the  still  mors) 
famous  enigma  of  the  Sphinx  (quod  vide),  the  source  at 
once  of  the  elevation  and  the  misfortunes  of  Uvdlpus. 
About  the  17th  century  the  enigma,  which  had  been  for 
centuries  neglected  as  a  species  ofllterary  display,  again 
came  into  favour  ;  and  In  France  particularly  it  was  cul- 
tivated with  so  much  zeal,  that  several  grand  treatises 
were  dedicated  to  its  history  and  characteristics.  The 
best  enigmas  with  which  we  are  acquainted  were  written 
by  Schiller,  and  have  been  Incorporated  In  his  works. 
Even  in  the  present  day  the  periodical  literature  of  France 
and  Germany  does  not  disdain  this  species  of  writing ; 
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ENLI'STMENT.ln  Military  and  Naval  affair., 
•  voluntary  engagement  to  serve  aa  a  private  i 
or  sailor,  either  lor  a  fixed  or  unlimited  period.  Un- 
like the  armies  of  the  Continental  nation*,  whose  rank* 
are  generally  supplied  by  conscription,  the  troops  of 
the  British  army  In  all  its  departments,  whether  of  the 
line,  artillery,  or  East  India  Company,  are  obtained  by 
Toluntary  enlistment.  About  a  century  ago,  (t  was  usual 
to  engage  recruits  for  the  period  of  three  years  ;  but  the 
present  practice  is  to  enlist  either  for  an  unlimited  period, 
as  during  the  continuance  of  a  war.  or  for  certain  defined 
numbers  of  years,  which  vary  in  the  different  classes  of 
troops.  For  the  infantry  the  period  Is  seven  years  ;  for 
the  cavalry  ten  years ;  for  the  artillery  twelve  years ;  and 
for  the  East  India  Company  for  an  unlimited  time  or 
twelve  years,  provided  the  recruit  be  upwards  of  eighteen 
years  of  age,  otherwise  the  diflbrence  between  his  age 
and  eighteen  years  is  added  to  each  period.  {Penny  Cy- 
do.)  By  an  art  pasted  in  1819,  called  the  Foreign  En- 
listment Act,  no  British  subject  was  allowed  to  enter 
foreign  service  without  permission  from  the  crown  ;  and 
though  this  act  was  recently  suspended  fbr  three  succes- 
sive years  in  favour  of  the  troops  raised  in  this  country 
for  the  service  of  the  Queen  of  Spain,  it  is  once  more  in 
full  operation. 

The  navy  of  Great  Britain  is  also  manned  by  voluntary 
enlistment ;  though  in  time  of  war,  or  on  other  great 
emergencies,  impressment  (quod  vide)  is  often  resorted 
to  for  obtaining  adequate  supplies.    The  period  of 


w  ior  omaniing  anequaie  supplies.  1  ne  penoa  01  en- 
gaging to  serve  in  the  navy  was,  by  an  act  passed  In  IW, 
limited  to  five  years  ;  after  which  the  sailor  is  entitled, 
under  certain  beneficial  restrictions,  to  his  discharge. 


with  the  privilege,  however,  of  re-enllsting  for  a 
period. 

E'NNEAGON.  (Gr.  l,«m,  nine ;  yum,  angle.)  A 
plane  geometrical  figure  bonneted  by  nine  sides.  When 

u'r, -iSXl1*  reguUr  and  lbL  *lde  ,uPP°mlsi! Is  lhe  are* 
F.N  NEA'ND  ROUS.  In  Botany,  baring  nine  stamens. 
ENNUI',  a  French  term  wholly  naturalised  in  Eng- 
land, signifies  a  kind  of  llstlet  saet*.  or  inaptitude  for  men- 
tal exertion ;  or  H  may  be  more  scientifically  defined  as 
that  uneasiness  or  languor  which  prevails  during  the  ab- 
sence of  mental  impressions.  The  Italian  word  noja  cor- 
responds to  the  French  ennui. 

ENROLLMENT  (in  legal  orthography,  more  pro- 
perly, Inrolment).  signifies  in  law  the  registering  or 
entering  of  any  document  or  lawful  act  in  the  ruils  of  the 
chancery,  or  superior  courts  of  common  law,  or  in  the 
records  of  the  quarter  sessions.  Such  inrolment  is  ren- 
dered necessary  In  different  eases  by  statute  ;  as  a  deed 
of  bargain  and  sale  in  order  to  pass  lands  must  be  in- 
rolled  in  one  of  the  courts  of  record  at  Westminster,  or 

Sr  the  clerk  of  the  peace  In  any  county,  by  27  H.  8.  c.  16. 
very  deed  before  it  is  inrolled  is  to  be  acknowledged  to 
be  toe  deed  of  the  party  before  a  master  in  chancery,  or 
•  judge  of  the  court  in  which  it  is  inrolled. 

ENSE'MBLE.   (Fr.l    In  the  Fine  Arts,  a  term 
noting  the  masses  and  details 


E'NSIGN 
of  war  carry  a  red.  a 
to  the  colour  of  the  ~ 
Ships  do  not 


In  harbour 


their 
i  ship 

is  not  shown  before  8  a.m. 


The  ensign  hoisted  with  the  upper  corner  (or  In  British 
ships  the  union  of  the  crosses  ot  St.  George  and  St.  An- 
drew) downwards,  Is  the  signal  of  distress. 

The  English  ensign  Is  a  red,  white,  or  bine  flag,  having 
the  union  in  the  upper  corner  next  the  mast. 

E'nsion.  The  lowest  commissioned  officer,  subordi- 
nate to  the  lieutenants,  in  a  regiment  of  infantry.  An  en- 
sign is  appointed  to  each  company,  and  the  junior  ensigns 
carry  the  colours  of  the  regiment.  In  the  artillery  and  in 
the  rifle  brigade  a  second  lieutenant  takes  the  place  of  an 
ensign. 

ENTA'BLATURE.  (Fr.  entablement.)  In  Archi- 
tecture, the  whole  of  the  parts  of  an  order  above  the  co- 
lumn. The  assemblage  Is  divided  into  three  parts:  the 
architrave,  which  rests  Immediately  on  the  column ;  the 
frieze  next,  over  the  architrave,  being  the  middle  member ; 
and  the  cornice,  which  is  the  uppermost  part.  The  first 
and  last  are  variously  subdivided  in  the  different  orders. 
See  Order. 

ENTAI'L.  See  Fk«  Tail. 

E'NTASIS.  (Gr.  t*mr».)  In  Architecture,  a  deli- 
cate and  almost  imperceptible  swelling  of  the  shaft  of  a 
column,  to  be  found  In  almost  all  the  Grecian  examples, 
adopted  to  prevent  the  shafts  being  strictly  frusta  of  cooes. 
This  refinement,  which  is  alluded  to  in  the  second  chapter 
of  the  third  book  of  Vitruvius.  was.  first  observed  In  ex- 
ecution liy  Mr.Allasnn  in  1814  In  the  Athenian  edifices. 

ENTE'LECH Y.    (Or.  irvsAizu« ;  from  irrsX*, per- 


ENTOMOLOGY. 

feet,  and  Wm,  I  hnM.)  A  peripatetic  term.  Invented  bj 
Aristotle  (n  order  to  express  an  object  In  its  complete  ac- 
tualization, as  opposed  to  merely  potentiai  existence  (n 
iwauu  •»).   See  Aristotelian  Philosophy. 

ENTELMI'NTHA.  (Gr.  imr,  within,  and  sXawk.  c 
worm.)  A  name  synonymous  with  Entoxoa,  and  applies: 
to  the  same  heterogeneous  group  of  invertebrate  animals 
See  Ccklelmintha  and  Stekelmintha. 

ENTERFTJS.  (Gr.  tvn<«,  the  intestine:)  Inflam- 
mation of  the  bowels.  This  disease  is  frequently  occa- 
sioned by  incautious  exposure  to  cold,  by  acrid  substance! 
or  hardened  fa-ces  In  the  bowels.  Its  symptoms  are.  past 
over  the  abdomen  ;  thirst,  heat,  and  excessive  restlessnev 
and  anxiety  ;  sickness  ;  obstinate  constipation  ;  and  a  hard 
small,  and  quick  pulse.  The  pain  increases  as  the  diseav 
proceeds,  especially  about  the  navel ;  there  Is  great  diffi- 
culty in  voiding  the  urine,  which  is  small  in  quantity  anc 
high-coloured  ,  and  the  abdomen  Is  so  tender  as  not  to  en- 
dure the  slightest  pressure.  It  often  terminates  in  a  few 
hours  in  mortification  of  a  part  of  the  Intestinal  canal ;  ir 
which  case  the  pain  suddenly  ceases,  the  belly  become 
tumid,  the  pulse  sinks  rapidly,  and  the  countenance  ac- 
quires a  peculiar  gh<-u>tlinc»s :  it  also  proves  fatal  during 
the  inflammatory  stage.  Favourable  symptoms  are,  i 
gradual  diminution  of  pain  and  of  tenderness  on  pressure 
natural  evacuation  by  the  bowels,  moist  skin,  equal  am! 
firm  pulse,  and  a  copious  discharge  of  urine  depositins 
abundance  of  red  sediment.  This  Is  a  disease  which  re- 
quires prompt  and  decided  treatment,  more  especially  ai 
relates  to  bleeding,  which  should  be  carried  as  far  as  tlx 
strength  will  allow  upon  the  first  accession  of  the  inflam- 
mation. Leeches  should  l>e  applied  over  the  abdomen.  an<! 
the  patient  should  bo  put  In  a  hot  bath,  or  fomented  with 
hot  water  :  the  lower  bowels  should  be  evacuated  by  a 
glyster  of  castor  oil  and  gruel ;  and  small  doses  of  salmi 
purgatives,  or  of  calomel  and  cathartic  extract,  should  tw 
administered  to  clear  the  bowels.  The  stomach,  however, 
is  very  apt  to  reject  these  remedies,  and  sickness  should 
be  avoided:  it  must  be  quelled  by  tbe  effervescing  draught, 
with  a  very  few  drops  of  tincture  of  opium.  In  some  cases 
pretty  large  doses  «>r  calomel  and  opium  have  been  given 
with  success.  When  the  urgent  symptoms  give  way,  and 
the  bowels  have  been  cleared,  diaphoretic  saline  medi- 
cines and  gentle  aperients  may  be  used,  and  a  mild  nou- 
rishing diet  allowed  ;  but  great  care  it  requisite  in  ascer- 
taining that  all  relics  of  the  inflammatory  action  are  got 
rid  of,  and  that  it  Is  not  lurking  In  some  one  spot  In  s 
chronic  form. 

E'NTEROCE'I  F.  (Gr.  untm,  the  botreU,  and  mrXr, 
tumour.)  A  hernia  or  rupture,  the  contents  of  which  art 
a  portion  of  intestine. 

ENTERODE'LA.   (Gr.  and  mantf.it  ] 

The  name  given  by  Ehrenberg  to  a  section  of  his  cbw< 
/^>/yg«frtc«,  comprehending  those  which  have  acotnpleU 
alimentary  canal  terminated  by  a  mouth  and  anus. 

E'NTEROEPI'FLOCB'Lfi.  (Gr.irrs<«;  tawW.fAi 
omentum;  xnXn,  tumour.)  A  hernia  or  rupture  con- 
tabling  both  intestine  and  omentum. 
E  N  T  E  RO ' LOG  Y.  (Gr.)  A  treatise  on  the  I 
Jr.  it. 


ENTHYMK'ME  (Gr.  is.  and  Zrvsw,,  mtmt ;  some 
thing  understood  In  the  mind  and  not  expressed),  ir 
Logic,  is  commonly  defined  to  be  an  argument  bavin, 
one  premiss  expressed,  the  other  understood.  ( See  Logic 
Syllooism.)  This  Is  the  character  under  which  th« 
universal  form  of  reasoning,  or  syllogism,  generally  pre 
sents  itself  in  connected  writing.  For  example,  the  Vol 
lowing 
would  i 
Is  a  tyrant,  tl 

rapid  diction  of  oratory,  or  poetry,  it  would  probably  b 
expressed  either, "  All  tyrants  deserve  death,  therefore  s 
does  Ca'sar ;"  In  which  case  the  minor  premiss,  "Csrsar  I 
a  tyrant/ '  is  suppressed :  or,  "  Cesar  Is  a  tyrant,  therefor 
he  deserves  death,"  by  suppressing  the  major  prrmit* 
Instances  may  be  cited  in  which  the  enthymeme  con>isl 
merely  of  one  of  the  premisses  expressed,  while  both  th 
other  premiss  and  the  conclusion  are  to  be  supplies  I  by 
rapid  exercise  of  thought.  Thus  in  the  well-known  w  ord 
"  But  Brutus  says  he  was  ambitious,  and  Brutus  l«  ■ 
honourable  man,"  the  last  of  these  propositions  contain* 
complete  argument, — "  what  honourable  men  say  is  lot 
believed :  Brutus  Is  an  honourable  man,  therefore  w  h, 
Brutus  says  is  to  be  believed." 

ENTOMO'LOGY.  (Gr.  svrsss*.  insects,  and 
discourse.)  The  science  of  insects:  the  history  of  tl 
organisation,  habits,  properties,  and  classification  of  thai 
articulated  animals  which  are  distinguished  by  the  pn 
sence  of  antenna:  and  of  breathing  organs,  coin  posed  1 
ramified  trachea;  with  or  without  air-sacs.  The  nan 
Insect,  from  its  etymological  signification  of  an  anim 
bisected  or  divided  into  sections,  is  applicable  to  tl 
greater  part  of  the  Articulate  sub-kingdom,  but  Is  no 
restricted  to  those  species  characterised  as  above, 
presence  of  highly  developed  organs  for  breathing 
together  with  peculiar  and  complex  organs  of  sen 
Is  associated,  as  might  be  expected,  with  active 
;  and  most  insects,  besides 
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i  for  terrestrial  progression,  for  leaping  or  cllmb- 
iag,  i»tmming  or  diving,  are  endowed  with  wings,  and 
are  capable  of  rapid  and  extensive  flight.  The  power  of 
tna»er»ing  space  is  given  in  greater  fulness  and  perfection 
to  the  class  of  insects  than  to  any  other  created  beings  on 
our  planet.  A  peculiar  condition  at  the  breathing  organs, 
and  a  peculiar  animal  tissue  (chitine),  which  combines 
great  strength,  elasticity,  and  levity,  coexist  In  Insects,  and 
in  Insects  only.  If,  therefore,  the  highest  of  living  created 
animal*  contain  the  characteristic  structures  of  all  lower 
form*,  as  some  transcendental  anAtomists  assume,  then 
man  is  not  the  acme  or  apotheosis  of  animal  organization  ; 
for  neither  anastomosing  trachea*  nor  a  particle  of  chitine 
u  pre»*mt  in  his  system ;  nor  does  he  possess  a  thou- 
sandth part  of  the  locomotive  energies  of  certain  insects. 

n         uiM-cts  which  have  more  than  tt%  -trt i<  ui.it»*i 

legs,  and  have  the  segments  of  the  trunk  free,  without 
distinction  of  thorax  and  abdomen,  which  undergo  no 
other  metamorphosis  than  acquiring  an  increased  number 
of  segments  after  exclusion  from  the  egg,  and  which 


lastly  possess  neither  compound  eyes  nor  wings,  are  se- 
parated by  some  zoologists  as  a  distinct  class,  under  the 
name  ytyriapoda,  which  see. 

i  the  llexapod  Insects,  the  body  is  divided  Into  a  head, 
ax,  and  abdomen  ;  the  head  supports  a  pair  of  an- 

,  and  often  also  sim- 


■ofc 

with  a 
;  the  labium 

of  die  mouth,  which  are  termed  collectively 
i.  or  oral  organs,  are  distinct,  and  adapted  to  mastl- 
the  injects  thai  characterised  constitute  an  ex- 
tensive primary  division  of  the  class  termed  Mandibulata. 
Those  insects  in  which  the  trophi  are  so  modified  as  to 
form  an  instrument  of  suction  are  included  in  the  pri- 
mary division  called  HausteUata. 

The  Hexapod  insects  were  divided  by  Lliuueus  Into 
the  following  orders :  — 

1.  Cvkaptcra.    Wings  four,  the  upper  pair  hard,  with  a 

straight  suture.    Ex. :  Beetles  and  earwigs. 

2.  llrmnuera.    Wings  four,  the  upper  pair  moderately 

hard  and  incumbent.   Ex. :  Bugs,  locusts,  tree-hop- 
pers, plant-lice,  Ac. 
3w  ttpvhipUra.    Wings  four,  covered  with  scales.   Ex. : 
Moths  and  butterflies. 

4.  ScuropUra.   Wings  four,  membranaceous  ;  anus  un- 

armed.   Ex.:  Dragon-flies,  May-flies,  Ac. 

5.  UymenopUra^    Whigs  four,  membranaceous ;  anus 

6.  Dtptera.    Wings  two ;  halteres  two,  'in  place  of  the 

posterior  wings.    Ex.:  Files. 

7.  Aplera.    Wings  none.    In  this  order  Linnieus  in- 

cluded not  only  true  Apterous  insects,  as  fleas,  but 
also  centipede*,  spiders,  crabs,  lobsters,  Ac. ;  or  the 
articulate  animals  now  forming  the  classes  Myriapoda, 
Arackntda,  and  Crustacea, 

re  is  not,  perhaps,  any  class  of  the  animal  kingdom 
has  been  the  subject  of  more  numerous  and  various 
than  that  of  insects.   We  have 


EOCENE. 

^ .  A  (*M  Topt CT a . 

9.  llymenoptera. 

b.  Haustellote ;  wings  scaly  ;  tegula  large,  and  thrown 
back. 

10.  Lepidoptera, 

*.  Two  wings ;  haustellate. 

11.  Strapsiptcra  (or  Hhipiptcra), 

12.  Diptera. 

For  the  characters  of  the  above  orders  see  the  articles 
under  their  respective  denominations. 

ENTOMO'PHAGA.  (Gr. imv^m.  msrcxs, and a>>«. / 
eat  A  A  tribe  of  Marsupial  quadrupeds,  i 
having  three  kinds  of  teeth  —  vii .  incisors, 
molares  — in  both  jaws,  and  the  intestinal  canal  provided 
with  a  moderate-sited  caecum.  The  Opossums  (Di- 
deiphus).  Bandicoots  (Pcratnetet),  and  the  genera  Afyr- 
mccobius  and  Charropus  are  associated  to  form  this  group ; 
and  feed  principally,  though  not  exclusively,  on  f 

E'NTOMO'STRACAXS.   (Gr.  i,< 
srv#«««>.  a  sheli.)   A  division  of  the  c 
eluding  those  species  which  are  covered  with  a  thin  horny 
i  form  of  a  shell,  and  consisting  of  one  or 


two  pieces. 
ENTOZ( 


of 

deration  of  their 
U  as  follows  :  — 

Sub-class  I.  Aptcra.   No  wings  ;  simple  eves  in  most. 

A.  No  metamorphosis,  but  simple  moulting,  without  a 
season  of  torpidity;  mouth  ' 
in  others  mandibulate. 

1.  Thysanura. 

2.  Anoploura  (or  Parasite). 

B.  A  complete  metamorphosb  ,  larva?  apodal ;  pupa; 
torpid  ;  mouth  haustellate,  composed  or  an  articulate 

containing  three  seta?,  with  two  scales  at  their 
body  much  compressed ;  the  species  saltatory 
and  parasitic. 

3.  Aphaniptcra  (or  SipkotmpUra). 
i Tl.  Pttiota.    Wings,  but 

two  compound  eyes,  to  which  in 


simi 


a.  Mandibles  and 


;  elytra  of  the 

4.  Coleoptera. 

5.  Dermaptrra. 

6.  Orthijptcra. 

4.  No  mandibles  nor  maxillae ;  mouth  haustellate,  com- 
posed of  an  articulate  sheath,  including  four  seta* ; 
elytra  membranous  at  their  extremity  In  most. 

7.  Hemiptcra. 

B.  Wings  four,  or  two  ;  not  covered  by  elytra. 

a,  Mandibulate ;  wings  four,  membranous,  and  gene" 

rally  transparent ;  a  small  scale  (tegulum )  at  the  base 

of  the  two  anterior  wings. 


TOZCA.  (Gr.  i»*s*,  and  (***,  an  animal.)  A 
name  given  to  an  extensive  series  uf  low-organized  in- 
vertebrate and  generally  vermiform  animals,  of  which 
the  greater  part  are  parasitic  on  the  internal,  organs  of 
other  animals.  They  have  colourless  blood,  circulated 
In  the  higher  organized  species  in  a  closed  system  of 
vessels,  without  an  auricle  or  ventricle  ;  they  have  no 
respiratory  organs,  no  articulated  members  for  loco- 
motion, no  organs  of  sense.  The  digestive  system  con- 
sists cither  ot  tubes  or  cavities  excavated  in  the  paren- 
chymatous texture  of  the  body,  and  without  an  anal 
outlet ;  or  of  a  tube  with  both  oral  and  anal  orifices  freely 
suspended  In  an  abdominal  cavity.  A  filamentary  nervous 
system  has  been  recognised  in  the  higher  organized  En- 
tozoa,  occasionally  complicated  with  a  ganglion  near 
the  mouth  ;  the  generative  system  Is  unisexual,  herma- 
phrodite, or  dioecious.  ( For  the  classification  of  the  Ento- 
ioa,  see  Intkstinaua.)  The  species  of  Entozou  known 
to  Infest  the  human  body  are  the  following: — Atcarit 
vermicularit,  Atcarit  lumbncotdrs,  Tricocephaiut  dts- 
par,  Bothrioccphalut  lotus,  Ternia  tolium,ia  the  ali- 
mentary canal ;  Dt stoma  hcvaticum,  in  the  gall-bladder  ; 
Acephalocyttit  endogena,  Echinococcus  hominis,  in  the 
substance  of  the  liver,  in  the  omentum  and  cavity  of  the 
abdomen ;  Filaria  bronchialis.  In  the  bronchial  ' 

ovarium  ;  Trichina  spiralis,  in 
voluntary  muscles  ;  Cytticercut  ceUulosar,  Filaria 
m  ntis.  and  Filaria  oculi,  in  the  cellular  tissue. 

ENTREPOT.  In  Commerce,  the  name  given  in 
France  and  some  other  countries  to  a  warehouse  or  other 
place  where  goods  brought  from  abroad  may  be  deposited, 
and  from  whence  they  may  be  withdrawn  for  export  to 
another  country,  without  payment  of  any  tax  or  duty. 
An  entrepot  Is,  therefore,  synonymous  with  what  is  called 
a  free  port  on  the  Continent,  and  in  this  country  with  a 
banded  warehouse ;  that  is,  a  warehouse  in  which  foreign 
products  are  stored  under  the  Joint  locks  of  the  king  and  the 
Importer :  if  such  products  lie  entered  for  home  consump- 
tion, they  are  free  of  duty  till  their  entry ;  and  if  they  be 
re-exported  to  a  foreign  country,  they  are  exempted  from 
all  duty,  and  merely  pay  a  small  sum  as  warehouse  rent. 
In  popular  language,  however,  the  word  entrepot  Is  fre- 
quently employed  to  designate  a  sea-port  or  commercial 
town  which  exports  the  produce  of  a  considerable  ad- 
jacent territory,  and  imports  the  foreign  articles  required 
for  its  supply.  But  its  correct  signification  Is  that  given 
above. 

E'NTRESOL.   (Fr.)   In  Architecture.  S<tcMmza- 
mra. 

ENTRO'PIUM.   (Gr.  u,  in,  and  tMSTw*.  to  turn.)  A 
turning  in  of  the  eyehuhes  and  eyelid,  so  as  to  f 
hall  of  the  eye. 

E'NTRY,  in  Law, 
lands  and  tenements  w 
is  also  used  for  a  writ  of  possession.  Entry 
tual,  made  by  the  party  or  his  attorney ;  or  an  entry  in 
law,  by  continual  claim.  Remedy  by  entry  takes  place  in 
case*  of  abatement,  intrusion,  and  disseisin  ;  not  on  dis- 
continuance or  deforcement. 

E'NVELOPE.  In  Fortification,  a  mound  of  earth, 
raised  to  cover  some  weak  part  of  the  works.  Envelope* 
arc  sometimes  raised  in  the  ditch  of  the  place,  sometimes 
beyond  it ;  and  are  in  the  form  of  a  tingle  parapet,  or  a 
small  parapet  bordered  by  another. 

E'NVOYS,  ORDINARY  and  EXTRA  ORDINARY, 
belong  to  the  second  order  of  diplomatic  ministers.  They 
are  Inferior  In  rank  to  ambassadors,  properly  so  called  ; 
the  chief  difference  between  them  being  that  the  latter 
are  held  to  represent  the  interests  of  their  sovereign  as 
agents,  the  former  his  person.   See  Ambassador. 

F.'OCK'NB.  (Gr.  nan,  the  morning,  and  sjSsfssr,  recent.) 

This  period  we  .hall  call  Eocene,  became 
Dd  2 


*  the  taking  possession  of 
man  has  title  of  entry.  It 
•ssion.    Entry  Is  either  ac- 
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EOLIPILE. 

the  extremely  small  proportion  of  living  species 
tn  these  strata  indicate*  what  may  Ik-  consider*- 
commencement  or  dawn  of  the  existing  state  or  the  ani- 
mal creation.  To  this  period  the  formation*  tint  called 
tertiary,  of  the  Pari*  and  London  basins,  are  referable." 
(Lyetl,  Urology.) 

E'OLIPILE.   See  Eoi  ipii  M. 

EPA'CRIDA'CEiE.  (Epacrit,  one  of  the  genera.)  A 
natural  order  of  shrubby  Exogens,  chiefly  natives  of  Aus- 
tralia ;  they  differ  from  Ericett  chiefly  in  the  structure  of 
the  anther,  which  is  one-celled  and  destitute  of  appen- 
dages. The  fruit  of  Littantke  sapida,  and  a  few  other 
species,  is  eaten  under  the  name  of  the  Australian  cran- 
berry ;  otherwise  there  is  no  plant  of  any  known  use  in 
the  order,  which,  however,  contains  many  tteautiful  species 
of  the  genera  Epaerit,  I.ytuwma,  Spkcnotonui,  Slyphelia, 
and  Draco»kyllum. 

E'PACT  (Gr.  truant,  added  or  introduced),  in 
Chronology,  denotes  the  moon's  age  at  the  end  of  the 
year,  or  the  number  of  days  by  which  the  last  new 
moon  has  preceded  the  beginning  of  the  year.  The 
common  solar  year  consists  of  365  days,  and  the  lunar 
year  of  only  354  days:  the  difference  is  therefore  11  ; 
whence,  if  a  new  moon  fall  on  the  1st  of  January  in  any 
year,  the  moon  will  be  1 1  days  old  on  the  I  st  day  of 
the  following  year,  and  22  days  old  on  the  1st  of  the 
third  year.  The  numbers  II  and  22  are  therefore  the 
epactt  of  those  years  respectively.  The  addition  of  11  to 
the  last  epact  give*  33  for  that  of  the  succeeding  or  fourth 
year  ;  but  a*  the  lunar  month  never  exceeds  30  days,  the 
epact  cannot  exceed  30 ;  whence  30  is  deducted  from  33, 
and  the  epact  is  reduced  to  3.  Of  the  thirty  days  thus 
rejected  an  embolitmic  or  intercalary  month  is  formed, 
which,  consequently,  occurs  every  third  year  of  the  lunar 
cycle,  and  gives  13  lunar  months  to  that  year.  In  like 
the  epact*  of  all 


er  year,  and  rejecting  30  a» 
that  number,  the  leap  years 
tiding  one  day  to  each  lunar 


which  contains  the  29th  of  February.  Supposing, 
therefore,  the  epact  of  the  first  vear  of  the  cycle  to  be  11, 
the  enacts  of  all  the  19  years  of  which  the  cycle  is  com- 
posed will  be  as  follows: —  11,  22,3,  14,25,6,  17,28.9. 
20,  I,  12,  23,  4,  IS,  26.  7,  1ft.  29.  But  the  order  is  inter- 
rupted at  the  end  of  the  cycle ;  for  the  epact  of  the  fol- 
lowing y*  ar,  formed  in  the  same  manner,  would  be  29 
+  II  —  SO  ■  10,  whereas  it  ought  obviously  to  be  11,  to 
correspond  with  the  moon's  age,  all  the  circumstances 
being  now  mpposed  to  be  the  same  as  they  were  at  the 
commencement  of  the  previous  cycle.  In  order  to  un- 
derstaud  this,  it  is  necessary  to  remember  that  the  lunar 
cycle  of  the  ecclesiastical  calendar  is  composed  in  the 
following  manner: — The  lunations  arc  supposed  to  consist 
of  29  and  30  days  alternately,  or  the  common  lunar  year  of 
354  days ;  and,  in  order  to  make  up  19  solar  years,  six 
em  hoi  ism  I  c  or  intercalary  months  of  30  days  each  are 
inserted  in  the  course  of  the  cycle,  and  one  of  29  day*  at 
the  end.  Hence  it  foHow*  that  after  adding  II  to  the 
epact  of  the  19th  year  of  the  cycle,  we  must  reject  29  in- 
stead of  30,  in  order  to  have  the  epact  of  the  following 
year,  or  the  first  year  of  the  following  cycle. 

This  method  of  forming  the  enacts  Is  adapted  to  the 
Julian  calendar,  and  might  tie  continued  indefinitely,  if  the 
Julian  intercalation  were  followed  without  Interruption, 
and  the  lunar  cycle,  defined  as  above,  had  corresponded 
exactly  with  the  lunar  motions.  But  the  intercalation  is 
subject  to  correction,  and  the  cycle  is  not  quite  exact. 
Hence  the  enacts  must  occasionally  be  adjusted  ;  and.  ge- 
nerally speaking,  an  alteration  is  made  on  the  last  year  of 
each  century.  In  the  ordinary  tables  of  the  church  ca- 
lendar the  epact*  are  therefore  given  only  for  a  single  cen- 
tury ;  but  as  the  Gregorian  calendar  now  in  use  defines 
precisely  the  length  of  the  year,  table*,  though  somewhat 
more  compiicat.-d,  have  been  formed,  which  show  the 
enacts  of  every  future  year  in  all  time  to  come.  They 
may  even  be  found  by  means  of  an  algebraic  formula  of 
no  great  perplexity.  (See  the  article  "  Calendar"  in  the 
Encyclopedia  BriUtnmca.)  The  epact*  were  invented 
by  Luigt  Llllo  Ohiraldi.  more  frequently  styled  Aloysiu* 
Lilius,  a  physician  of  Naples,  and  author  of  the  Gregorian 
Calendar,  tor  the  purpose  of  showing  the  days  of  the 
new  moons,  and  thence  the  moon's  age  ->n  any  day  of 
the  year,  and  consequently  of  regulating  the  church  fes- 
tival*. It  is  only  in  ecclesiastical  compiitalious  that  the 
apacts  are  ever  employed ;  in  civil  affairs  the  civilised 
portion  of  mankind  nave  long  since  laid  aside  the  use  of 
the  lunl solar  year,  and  regulated  time  entirely  by  the  sun. 
In  the  calendar  of  the  Church  of  England.  Easter  and  the 
other  moveable  feast*  arc  determined  in  the  same  manner 
as  tn  the  old  Romish  calendar,  excepting  that  the  golden 
numbers  arc  prefixed  to  the  days  of  the  full  moons,  instead 
of  the  day*  of  the  new  moons.  The  epact*  are  conse- 
quently not  used.  It  is  desirable  that  the  custom  of 
reckoning  time  by  the  moon,  which  had  it*  origin  in 
Ignorant  ages,  were  abandoned,  and  the  civil  year  adopted 
lor  every  purpose.  Se 


EPHORI. 
Dow*  the  i 

each  year  of  the  lunar  cycle  during  the  i, 
The  year  of  the  cycle  is  what  1*  usually  called  the  golden 
number,  which  i*  found  by  the  following  rule:  —  Add  1 
to  the  date  (or  year),  and  divide  the  sum  by  19 ;  the  quo- 
tient will  be  the  number  of  cycle*  elapsed  since  the  com- 
mencement of  the  era,  and  the  remainder  the  golden 
number.   See  Goldrn  Nui 


Tabic  of  Gregorian  E pacts. 


lNumhvf . 

Golden 

• 

I. 

0 

VIIL 

17 

XV. 

4 

I!. 

11 

IX. 

28 

XVI. 

IS 

111. 

22 

X. 

9 

XVII. 

20 

IV. 

S 

XI. 

20 

XVIII. 

7 

V. 

14 

XII. 

1 

XIX. 

18 

VI. 

23 

XIII. 

12 

1. 

.  0 

VII. 

6 

XIV. 

23 

EPA'NALE'P8IS.  <From  the  Greek  preposition  i«, 
and  m*uXmu$nn»,  J  take  up.)  In  Rhetoric  and  Compo- 
sition, a  figure  by  which  the  word  which  begin*  the  sen- 
tence is  repeated  at  the  end  of  it  :  "  Judge  not,  that  ye  be 
not  Judaea." 

EPAU'LE.    In  Fortification,  the  shoulder  of  the  bas- 
tion, or  the  angle  made  by  the  face  and  flank. 

EPAU'LEMENT.  A  side  work  hastily  raised  to  cover 
the  cannon  or  men :  also  used  for  a  demi-bastion,  con- 
sisting of  a  face  and  flank  ;  or  for  the  redoubts 
a  right  line. 

EPAULETTES.  (Fr.)  Distinguish 
worn  both  by  military  and  naval  officers.  In  the  dif 
armies  of  the  German  states  ensign*  are  nut  allowed  to 
wear  epaulette*  ;  and  hence  the  phrase  "  to  obtain  epau- 
lettes, is  synonymous  with  "to  become  a  lieutenant." 
In  the  British  army  all  officer*  with  the  rank  of  captain 
upward*  wear  two  epaulette* ;  an  under  that  rank  only 
one. 

EPENE'TIC.   (Gr.  irsmnsi,,  from  an  en- 

comium.) The  laudatory  or  "  encomiastic"  species  of 
oratory  :  a  branch  of  the  Epidelctic,  according  to  the  di- 
vision of  Aristotle's  Dc  Khctorica.  See  Pakcotbjc. 

EPE'NTHESIS.  A  figure  of  grammar,  by  which  one 
or  more  letters  arc  inserted  in  the  middle  of  a  word  ;  as 
In  the  Latin  rettulit  for  retulit.   See  MsTTaplasm. 

EPHEUEI'UM.  (Gr.  t&St,  a  youth.)  In  Ancient 
Architecture,  the  building  appropriated  for  the  wrestling 
and  exercises  of  youth  till  they  had  on  their  arrival  at 
manhood,  the  right  to  enter  the  gymnasium. 

EPHE'BI.  (Gr.  •  ;r3u,  signifying  arrived  at  the  *f>e 
of  puberty.)  Applied  particularly  to  the  Athenian  youth 
between  the  ages  of  eighteen  and  twenty  years. 

EPHE'MERANS,  Epkemcrnue.  (Gr.  i«*!U4f*r.  dr.*1tf  1 
A  family  of  Neuropterous  insects,  having  the  genu*  Epke-  r 
merit  as  the  type.    They  arc  called  day-flies,  from  the 
enjoyment  of  their  last  stage  of  existence  being  generally 
limited  to  twenty-four  hours. 

EPHE'MERIS.  (Gr.  ufimt.it ;  s*n,  upon,  and  »-Ui;«, 
day.)  An  astronomical  table  showing  the  places  of  a 
celestial  body  for  every  day  at  noon.  Kphcmcrtde*  (the 
plural)  of  the  planet*  are  computed  and  published  annu.dly 
for  most  of  she  principal  observatories  of  Europe.  The 
most  celebrated  of  these  are  our  own  Sautiral  Alnumac, 
the  French  Conuaiuance  del  Tent*,  and  the  Berlin  Jakr. 
buck. 

ErnsMKBis.  in  Literature,  ii  a  collective  name  for  re- 
views, magazines,  and  all  kind*  of  periodical  literature. 
EPHIA'LTES.  (Gr.  if*X*.»u*u,  I  leap  ufxm  ,  from 
i  of  something  leaping  upon  the  breast  J  The 
f.  This  affection,  consisting  of  horrid  dreams, 
isation  of  great  pressure  upon  the  body,  and  of 
fruitless  endeavours  to  escape  and  call  for  help,  is  gene- 
rally symptomatic  of  Indigestion,  or  of  over-distension  of 
the  stomach.  For  Its  relief  opening  medicine,  and  some- 
times an  emetic,  are  often  required,  and  careful  abstinence 
from  all  that  promotes  dyspepsia,  especially  supper  eating. 

E'PHOD.  (HebJ  A  specie*  of  ornament  worn  by  the 
Hebrew  print*.  The  ephod  worn  by  the  high  priest, 
says  Calmet,  was  richly  composed  of  gold,  blue,  purple, 
crimson,  and  twisted  cotton ;  and  upon  the  part  which 
came  over  hi*  shoulders  were  two  large  precious  stones, 
upon  which  were  engraven  the  names  of  tne  twelve  tribes 
of  Israel,  six  names  upon  each  stone.  The  ephod*  worn 
by  the  ordinary  priest*  were  of  line  linen.  (Sec  Ejo4. 
xxxix.) 

E'PHORI.  (Gr.  £#**«.)  In  Ancient  Historr.  the  title  of 
a  class  of  magistrates  common  to  many  of  the  I>orlan  states 
of  Greece,  but  more  particularly  known  in  reference  to 
the  political  constitution  of  Sparta.  The  Spartan  ephors 
were  five  in  number,  and  were  elected  annually  front  the 
body  of  the  ruling  caste,  and  not  from  any  particular 
tribe.  They  originally  seem  to  have  exercised  a  juris- 
diction over  the  Spartans  in  their  civil 
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>  of  wblch  it  it 
p«i  by  degrees,  till  It  "became  supreme  in  the 
K-  ,  th.'u  jiulH  i.il  authority,  thev  exenive<|  a 
over  the  functions  of  the  kings  and  the  senate,  and  some- 
tunes  recalled  the  former  from  their  foreign  expeditions, 
and  demanded  an  account  of  their  proceedings.  The 
executive  power  likewise  was  almost  wholly  in  their 
hand.. 

E'PIC.  (Gr.  nr«r.  a  verse.)  A  poem  of  an  derated  cha- 
racter, describing  generally  the  exploit*  of  heroes.  This 
species  of  poetry  claims  a  vrry  ancient  origin,  and  is  uni- 
versally allowed  to  be  the  most  dignified  and  majestic  to 
which  the  powers  of  the  poet  can  he  directed.  There 
■re  various  theories  regarding  the  character  of  an  epic 
poem  ;  and  while  some  critics  claim  this  title  exclusively 
nsr  the  Iliad  and  Odyttcy  of  Homer,  the  Jfcneid  of  Virgil, 
and  the  Paradise  IahI  of  Milton,  others  —  and  particu- 
larly the  Germans  —  embrace  In  the  catalogue  of  epic 
writers  Scott,  Byron,  Pope,  Moore,  and  Campbell.  Epic 
poetry  has  often  been  compared  to  the  drama ;  and  the 
essential  difference  between  them  is,  that  description 
is  the  province  of  the  former  —  action  of  the  latter.  The 
emotions  which  epic  poetry  excite-  are  not  so  frequent 
and  violent  as  those  produced  by  dramatic  composition  ; 
but  they  are  more  prolonged,  and  more  developed  by  ac- 
tual occurrences ;  for  an  epic  poem  embraces  a  wider 
compass  of  time  and  action  than  is  admissible  in  the 
drama.  History  has  generally  supplied  the  »>est  epic 
writers  with  themes ;  but  a  close  attention  to  historical 
truth  in  the  development  of  the  story  is  by  no  means 
requisite.  Fiction,  invention,  imagination,  may  be  in- 
dulged in  to  an  almost  unlimited  extent ;  provided  always 
the  poet  be  careful  to  preserve  what  the  critics  call  unity, 
i.e.  provided  his  work,  embrace  an  entire  action,  or  have 
5,  a  middle,  and  an  end.  This  is  the  distin- 
fristic  of  the  great  epic  poems.  The 
for  Instance,  is  the  establishment  of 
•  in  Italy  ;  and  amidst  alt  the  ramifications  of  the 
,  the  great  < 


a  beginning,  a  mid 
rii«hing  characte 


followed  by  Blair,  the  essentials  of  an  epic  poem  con- 
sist In  the  recital  of  some  great  event  in  a  poetical  form, 
—  the  contrivance  of  a  plot  important  in  lt*elf,  and  in- 
structive in  the  reflections  which  it  suggests,  filled  with 
suitable  incidents,  enlivened  with  a  variety  of  characters 
and  descriptions,  and  maintaining  throughout  propriety 
of  character  and  elevation  of  style.  But  besides  these 
essential  ingredients  In  epic  poetry,  there  are  also  what 
nay  be  termed  accidental/,  In  which  none  of  the  great 
epic  poems  are  deficient.  These  are  a  prescril>cd  and 
lengthened  march,  formal  addresses,  sustained  pomp, 
episodes,  and  machinery.  About  the  necessity  and  use  of 
machinery  (the  introduction  of  supernatural  beings)  in  an 
epic  poem  there  are  various  opinions.  The  French  critics 
consider  It  as  essential  to  the  constitution  of  an  epic 
poem,  alleging  that  no  poem,  though  possessed  of  every 
other  requisite,  has  any  pretension  to  be  ranked  in  the 
epic  class  unless  the  main  action  be  carried  on  by  super- 
natural beings.  "  On  petit  dire,"  says  Bosau,  "  en  un 
mot  qu'il  faut  nscr  de  machines  partout.  puisque  Horn  ere 
et  Virgile  n'ont  rien  (hit  sans  ceta."  To  be  convinced  of 
the  error  of  this  critic,  we  have  only  to  ask  ourselves 
what  it  is,  in  the  writings  of  Homer  and  Virgil,  that 
pleases  ns  most  ?  Assuredly,  as  an  ingenious  writer  has 
remarked,  H  is  not  the  councils  of  Olympus,  the  wiles  of 
Juno  and  Venus,  or  the  "  anlmlt  in  ccelcstlbus  irse" 
(bow  beautifully  soever  these  are  all  pourtrayed),  that 
awake  a  chord  of  sympathy,  even  after  a  lapse  of  two 
thousand  years,  fn  the  breast  of  every  one  who  reads 
them ;  bin  it  is  the  knowledge  of  human  nature,  and  the 
pictures  of  human  feeling  which  these  poems  display, 
that  have  made  them  a  "  amicus  us  ««,'*•— a  work  for  all 
time,  a  possession  for  eternity.  In  a  word,  ujson  this 
head  we  may  say,  that  while,  on  the  one  hand,  the  ob- 
it all  these  rules  regarding  machinery  alone 
constitute  an  epic  poem  ;  so,  on  the  other,  the 
violation  of  them  in  the  hands  of  a  man  of  ge- 
nius will  never  deprive  It  of  that  character. 

If  the  epic  la  the  highest,  it  is  also  the  most  difficult 
style  of  poetical  composition,  and  that  in  which  medi- 
ocrity is  least  endurable ;  and  hence  few  of  the  writers  of 
epic*  mi  the  classical  model  have  obtained  a  high  reputa- 
tion as  national  ports  in  any  language.  Virgil  is  the 
earliest  imitator  of  Homer  whose  epic  has  been  pre- 
served, and  the  most  succcssAil.    The  other  Greek  and 


Ijitin  epic  poets  contain  passages  of  great  beauty ;  but 
jms,  as  wholes,  are  of  an  inferior  order.   In  the 
language  wc  have  only  two  epics  which  can  be 
to  form  part  of  the  national  literature,  and  those 
only  in  part  framed  on  the  classical  model :  the  Paradis  • 
lAttt  and  Regained  of  Milton.    French  epics,  including 
the  Henriadeot  Voltaire,  so  famous  in  its  time,  have 
place  among  the  chcfs-d'ccuvre  of  the  national  litc- 
ire.    Of  the  great  Italian  poems,  only  one  (the  Jerw- 
Deltrercd  of  Ta»so)  fulfils  the  conditions  of  an  epic. 


r.i< 


EPICYCLE. 

style,  ha*  no 
and  the  other 
the  epic  by 

the  mixture  of  the  serious  and  ludicrous.  The  Italia  Li- 
berata  of  Trisslno  is  simply  pedantic.  The  old  German 
and  Spanish  national  poems, —  the  Romance  of  Ike  Ctd, 
and  the  Niebetungen-Lied,  especially  the  latter,  which  is 
closely  confined  to  the  conduct  of  one  great  action,  — 
although  the  work  of  writers  unskilled  in  classical  lite- 
rature, deserve  the  title  of  epic  as  truly  as  those  of  Ho- 
mer. There  is  a  brief  but  masterly  exposition  of  tho 
origin  and  distinguishing  characteristics  of  epic  poetry  in 
the  Penny  Cyctotitrdia,  with  reference  to  the  chief  German 
authorities  on  tnN  subject. 

EPICA'KIDANS,  Epicarides.  (Gr.  tsrt,  two*,  and 
m*fi{,  a  shrimp.)  A  family  of  Isopodous  or  equal-touted 
Crustaceans,  which  are  parasitic  upon  shrimps. 

EPICE'DIUM.  (Gr.  Wt,  and  grief.)  In  Poetry, 

an  elegiac  poem  on  the  occasion  of  a  Funeral  solemnity 
in  honour  of  some  deceased  person. 

EPICRA'NITIS.  {Gr.  iwtnfnt9m.IJinis*.)  In  Ancient 
Architecture,  a  tile  forming  the  cyma  of  the  cornice.  The 
angular  stone  forming  the  vertex  of  the  pediment  was 
called  the  angular  eplcranitis.  The  terra  is  used  in  the 
celebrated  Athenian  Inscription  brought  to  this  country 
by  Dr. Chandler,  and  now  in  the  British  Museum. 

EPICURE'ANS.  Followers  of  the  tenets  of  Epicurus, 
a  philosopher  who  lived  from  B.  c.  337  to  B.  c.  470,  and 
taught  dining  the  latter  half  of  his  life  at  Athens.  The 
name  of  Epicurean  has  become  the  general  designation  of 
those  who,  either  theoretically  or  practically,  make  plea- 
sure the  chief  end  of  life  and  the  standard  of  ajl  virtue. 
Of  the  genuine  doctrines  of  Epicurus  himself  we  have 
notices  in  the  work  of  Diogenes  Laertius,  who  has  pre- 
served to  us  fragments  of  his  very  voluminous  writings : 
but  for  these  remains  we  should  be  at  a  toss,  I 
conflicting  statements  of  his  friends  and  < 
judge  of  his  character  as  a  man  and  a  | 
private  cr 
justly  aspersed ;  il 

have  been  as  undeservedly  extolled.  Epicurus  was  the 
first  philosophical  teacher  w  ho  deserted  the  lofty  Idea  of 
science  which  Plato  and  Aristotle  bad  striven  to  develop. 
Truth  is,  with  him,  no  longer  an  object  worth  pursuing 
for  iu  own  sake,  but  only  in  so  far  as  it  contributes  to  tho 
peace  of  mind  of  Its  possessor.  Hence,  though  he  retains 
the  threefold  division  of  philosophy  into  ethics,  physics, 
and  dialectics  (in  Epicurean  Language,  canonic),  he  assigns 
tho  two  latter  a  place  subordinate  to  the  first,  and  bestows 
on  them  a  cursory  and  heedless  mode  of  treatment. 

We  should  greatly  wrong  Epjcurus  if  we  represented 
the  gratification  of  the  sensual  appetites  to  be  the  object 
proposed  by  him  to  the  wise  man.  The  happiness  which 
he  regards  as  the  true  end  of  existence  is  rather  a  species 
of  quietism,  in  which  the  philosopher,  protected  by  bis 
knowledge  from  all  fear  of  injury  from  the  powers  of 
nature,  and  by  the  laws  from  the  assaults  of  his  fellow- 
creatures,  holds  himself  open  to  all  the  pleasurable  sen- 
sations which  the  temperate  indulgence  of  his  ordinary 
appetites,  the  recollection  of  past  enjoyments,  and  tho 
anticipation  of  future,  are  sufficient  abundantly  to  furnish. 
In  order  to  support  hit  imaginary  wise  man  in  this  tran- 
quillity, he  deemed  it  necessary  to  show  that  the  appre- 
hensions which  beset  mankind,  of  death,  of  the  power  and 
anger  of  the  gods,  and  the  like,  are  wholly  unfounded. 
For  this  purpose  he  made  use  of  the  physical  doctrine  of 
Democritus  ;  a  system  of  atomic  materiallsm.which  makes 
all  existences  to  arise  from  the  concourse  of  minute  par- 
ticles of  matter— the  send  among  the  number,  which  is 
consequently,  at  the  moment  of  death,  resolved  into  its 
constituent  elements.  The  mental  philosophy  of  Epicurus 
was  of  a  similar  stamp :  all  our  mental  {>owers  are  resolved 
Into  sensation,  immediate  or  recollected ;  and 
under  both  lu  forms,  consists  in  the  influx  of  i 
tremely  fine  films,  which  are  perpetually,  as  it  were, 
sloughed  from  external  objects,  and  find  their  w  ay  through 
the  organs  of  sense  to  the  soul.  The  gods  of  the  Epi- 
cureans bear  no  relation  to  any  part  of  their  system :  they 
are  being*  sprung,  like  men,  from  the  concourse  of  atoms, 
and  differing  from  them  only  in  theli  superior  blessedness 

Little  more!  however.Than  theh^  namesarc  recorded  "with 
the  exception  of  Lucretius,  who,  in  his  well-known  poem, 
De  Iterum  Naturd,  illustrates  and  defends  the  physical 
and  religious  tenets  of  his  master.  In  modern  times, 
Gassendi,  an  atomic  philosopher  of  the  17th  century,  baa 
published  an  able  statement  of  the  Epicurean  system, 
under  the  title  of  Syntagma  P/ulosophica  Epicuri.  ( See 
also  Diogenes  Laertius,  Fit.  Phil.  1.  x. ;  and  Cicero's 
philosophical  writings  generally  :  also  Hitter,  Gesek.  der 
Philos.  b.  x.  And  for  a  li*t  of  the  El  ' 
lifldiothvca  Gntca,  vol.  ill.  ed.  Harles.) 

EPICY'CLE  (Gr.  m,  upon,  and  humXk,  circle),  in 
tho  Ancient  Astronomy,  is  a  circle  having  Us  centre  ou 
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tii«  circumference  of  another  circle.  It  was  •  favourite 
axiom  of  the  Greek  astrnnomeri,  that  all  the  relesti.il 
motion*  matt  be  circular  and  uniform.  The  phenomena 
of  the  station*  and  retrogradation*  of  the  planets  were  ap- 
parently inconsistent  with  thin  supposition  ;  and  in  order 
to  explain  them,  Apolloniu*  of  Perga  imagined  the  Inge- 
nious apparatus  of  epicycles  and  deferents.  He  supposed 
the  planet  P  to  move  uniformly  in  the  small 
circle  or  epicycle  PAB,  the  centre  of  which 
is  carried  uniformly  forward  along 
cumference  of  the  large  circle  or 
CDF.  of  which  the  earth  occupies  the  „ 
E.  Hipparchus.  having  discovered  theeccen- 
triclty  of  the  solar  orbit,  supposed  the  motions  to  be  per- 
formed in  eccentric  circles.  Ptolemy,  the  celebrated  foun- 
der of  the  system  which  astronomers  followed  till  the  days 
of  Copernicus,  adopted  the  hypotheses  both  of  Apollonlus 
and  Hipparchus  ;  that  is,  he  supposed  the  earth  K  to  bo 
placed  at  a  small  distance  from  the  centre  of  the  deferent 
circle  (which  consequently  was  called  an  eccentric),  and 
the  planet  to  move  uniformly  in  the  epicycle,  the  centre  of 
which  also  moves  uniformly  in  the  deferent.  By  means 
of  these  suppositions,  and  by  assigning  proper  ratios  (de- 
termined by  observation )  bet  ween  the  radius  of  the  deferent 
and  the  radius  of  the  epicycle,  and  also  between  the  ve- 
locity of  the  planet  in  its  epicycle  and  the  velocity  of  the 
centre  of  the  epicycle  on  the  deferent,  he  was  enabled  to 
represent  with  considerable  accuracy,  Indeed  with  all  the 
accuracy  which  the  observations  of  that  Ume  required,  the 
ap|iarcnt  motions  of  the  planets,  and  particularly  the 
stations  and  retrogradatlons  which  formed  the  principal 
object  of  the  researches  of  the  ancient  astronomers.  As 
a  first  step  towards  connecting  the  two  sciences  of  astro- 
nomy and  geometry,  the  system  of  epicycles  does  Infinite 
honour  to  its  inventors  ;  and  it  ought  to  be  borne  in  mind 
that  it  was  never  given  out  by  Ptolemy  as  any  thing  else 
than  a  mere  hypothesis  for  representing  the  apparent 
celestial  motions,  or,  as  he  expresses  it,  for  Moving  the 
appearances. 

E'PICY'CLOID  (Gr.  tmmumkst.  and  i,Ut,  form), 
in  Geometry,  is  a  curve  line  which  is  generated  by  the 
revolution  of  a  point  in  the  circumference  of  a  circle  which 
rolls  on  the  circumference  of  another  circle  either  ex- 
ternally or  Internally.   Thus,  let  the  circle  whose  centre 

is  E  touch  the  circle  A  B  F  at 
the  point  A,  and  roll  along  the 
outside  of  the  circum" 
the  point  of  original 
C,  carried  round  till  it 
ag;untothecircumferonceat  F, 
will  trace  an  epicycloid.    If  the 
circle  revolve  on  the  inside  of 
the  circumference,  the  curve 
traced  out  by  the  point  C  will 
still  be  of  the  wunckind,  though 
is  sometime*  called 


EPIGONI. 

then  the  length  of  the  complete  arc  of  the  exterior  epicy- 
cloid is  expressed  by  the  formula  8^ 5Lj and  of  tha 

«.«■*«-—*• 

s,  or  areas,  are  expressible  In  terms 
these  circles ;  the  surface  of  the  exterior 

3  n~  times,  and  that  of  the 
3fs-« 


epicycloid 
In  all 


the  area  of  the  generating  circle 


somewhat 
the  hypoeyclotd. 

Tbe  revolving  circle  is  called  the  generating  circle,  the 
circle  on  which  the  revolution  is  performed  the  funda- 
mental circle,  and  the  portion  of  the  fundamental  circle  on 
which  the  epicycloid  rests  is  called  its  bate.  Some  of  the 
properties  of  the  curve  are  easily  deduced  from  the«e  de- 
finitions. It  Is  evident  that  the  whole  bate  A  F  Is  equal 
to  the  circumference  of  the  generating  circle  ;  and  when 
the  radius  of  the  generating  circle  is  any  aliquot  part 
of  that  of  the  fundamental  circle,  the  epicycloid,  after  re- 
peated accessions  to  the  circumference  of  the  fundamen- 
tal circle,  must  return  Into  itself  at  the  same  point  A. 

The  epycyctoid  assumea  a  variety  of  forms,  according  to 
the  relative  magnitudes  of  the  fundamental  and  generating 
circles  ;  when  tbe  two  circles  are  equal,  lu  form  is  that  of 
tbe  annexed  figure.    This  Is  one  of  the  caustic  curves ; 

a  for  ray*  of  light.  Issuing  from 

a  luminous  point  K  in  the 
circumference  of  a  circle  R 
I  A,  and  reflected  from  any 
points  I  i  in  the  circumfe- 
rence, are  tangents  to  the 
curve  ;  consequently  all  the 
reflected  rays  intersect  in  the  I 
curve  which  Is  thus  traced 
out  by  the  assemblage  of  bril- 
liant points.  When  the  ra- 
dius of  the  generating  circle 


is  only  half  that  of  the  fun- 
damental circle,  the  exterior 


epicycloid  forms  the  caustic 
Mid  rays.  In  this  case  tbe  interior  epicycloid  be- 
a  straight  line,  the  point  C  tracing  out  the  " 


It  is  a  remarkable  property  of  epicycloids,  that  whon  the 
of  the  generating  circle  is  any  aliquot  part  of  the 
of  the  fundamental  circle,"  they  are  algebraic 
;  and  the  whole  epicycloidal  circuit*  are  capable  of 
pressed  geometrically  in  terms  of  the  diameters 
circles.   Thus,  let  the  radius  of  the  generating 
be  I.  and  the  radius  of  the  fundamental  circle  n ; 


ference  of  tbe  generating  circle,  hut  any  where  in  its 
plane  within  or  without  it,  the  curve  Is  of  a  different 
nature,  and  the  above  properties  no  longer  hold  true.  In 
this  case  the  exterior  curve  is  usually  called  the  rvitro- 
choid,  and  the  interior  the  hypotrochoM. 

The  epicycloid  was  invented  by  the  celebrated  Danish 
astronomer  Romer,  the  discoverer  of  the  progressive  mo- 
tion of  light,  who  proposed  this  curve,  about  the  year 
1674,  as  the  proper  form  of  the  teeth  of  wheels.  In  order 
to  destroy  the  friction.  Newton,  in  the  fi  ret  edition  of  the 
Principia,  gave  its  rectification ;  and  Halley.  in  the  Philo- 
sophical Transactions,  No.2IR.,  showed  how  it*  quadrature 
depends  on  that  of  the  generating  circle.  The  other  prin- 
cipal properties  of  the  curve  were  discovered  and  demon- 
strated by  John  Bernoulli. 

The  term  epicycloid  is  applied  to  other  curves  than  tha 
above,  but  described  in  an  analogous  manner.  If  the  re- 
volving circle  forms  a  constant  angle  with  the  plane  of  the 
fundamental  circle,  the  curve  traced  oat  is  called  a  sphe- 
rical epicycloid.  If  an  ellipse  is  made  to  roll  on  another 
ellipse,  the  generating  point  traces  an  elliptic  epicycloid, 
flee . 

EPIDF/MIC.  (Gr.  ssra,  upon,  and  ••.•lMf,  people.) 
An  infectious  or  contagious  disease,  which  attacks  many 
people  at  the  same  period  and  in  the  same  country,  *'  rages 
ibr  a  certain  time,  and  then  gradually  diminishes  and  dis- 
appears, to  return  again  at  periods  more  or  less  remote." 
Thus  influenza,  scarlet  fever,  measles,  Ac,  frequently 
appear  as  epidemics;  that  is,  arc  found  to  prevail  in  certain 
parts  of  a  country,  while  the  adjacent  districts  are  wholly 
free  from  their  ravages.  It  Is  essential  to  the  medical 
notion  of  an  epidemic  that  it  be  of  a  temporary,  in  con- 
tradistinction to  a  |wnnancnt  character.  It  differs  from 
endemic,  inasmuch  as  the  latter  class  of  diseases  are  of  a 
permanent  nature,  and  prevail  only  among  i 
and  In  certain  districts. 

EPIDE'RMIS.   (Gr.  »«,  and  Ji;u«,  the 
In  Anatomy,  the  cuticle  or  scarf  skin.   It  Is  an 
minous  membrane. 

Epidebmis.  In  Botany,  the  cellular  Integument. « 
exterior  cellular  coating  of  the  bark,  or  leaf,  or  st«nn  of  a 
plant.  It  is  composed  of  cells  compacted  together  into  a 
stratum,  varying  in  thickness  In  different  species,  and  is 
often  readily  separable  by  gentle  violence.  It  is  believed 
to  be  intended  by  nature  as  a  protection  of  the  su 
part*  from  the  drying  effects  ol  the  atmosphere. 

E'PIDOTE.  (Gr.  mlilmut,  1  increase.)  A  mtiw 
which  has  received  a  great  variety  of  names.  It  occurs 
crystallised,  massive,  and  granular  ;  its  usual  colours  ara 
various  shades  of  green  ;  its  structure  is  generally  fibrous. 
It  is  a  triple  silicate  of  alumina,  lime,  ana  iron.  It  occurs 
in  most  parts  of  Europe,  in  America,  and  in  the  East 
Indies.  "  L'epidotc  emprunte  mime  des  dimensions  da 
sa  molecule  un  carartcrc  part ieulicr  ;  il  consist*  eu  oe  qua 
I'un  des  cotes  de  la  base  de  cette  molecule  est  plus  6 tend u 
que  I'autre,  en  sorte  que  cette  base  est  un  parallelograrome 
allonge,  au  lieu  que  dans  les  autre*  substauces  ( act  i  note, 
am  phi  bole,  Ac.)  la  figure  de  la  base  est  d'un  nombiw, 
C'est  de  cette  espece  cTaccroissemenl  que  j*ai  tire  le  nam 
(fepidote."  (Homy.) 

BPIG  i.'oi'N    (Gr.  in,  upon,  and  ym,  the  rank.)  In 
Botany,  a  terra  used  in  describing  tha  situation  of 
to  denote  any  one  growing  close  to  the  earth. 

EPIGA'STRIC  REGION  (Gr. ««,  and  . 
stomach),  is  that  part  of  the  abdomen  which  is 
stomach.  It  is  also  called  the  epigastrium. 
E'PIGE'NESIS.  In  Physiology.  See  Evolction. 
BPIGLCTTIS.  (Gr.  ssn.  and  r>.trrm  the  tongue.) 
An  oval  cartilage  at  the  root  of  the  tongue,  which  closes 
upon  the  superior  opening  of  the  larynx ;  its  superior 
extremity  is  lmise,  and  elevated  by  its  own  elasticity: 
It  closes  tbe  aperture  of  the  larynx  when  the  tongue  is 
in  the  act  of  deglutition.  IU  I 


mentous  attachment  to  the  base  of  tbe  tongue,  the  thyroid 
cartilage,  and  the  os  byoides. 

EIM'GONI^  (Cr.^4,  In  the  sense  of  after,  and  y,y,+. 

oTthe  seven  Greek  princes  who  conducted  "he  first 


The  war  subsequently 
by  the  Kpigoni  to  avenge  the  defeat  of  their 
n  history.    Their  capture  of 
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EPIGRAM. 

i  hit  h  was  published  about  the  middle  of  the  lost 
jit,  and  procured  for  lu  author  great  reputation. 
E'PIGRAM.  (Gr.  i-r^uuun.  an  inscription.)  Id 
Poetry,  a  *bort  poem  or  piece  Inverse,  which  has  only 
•  rj*  »u!'j«xt.  and  finishes  bj  a  witty  or  Ingenlouii  turn  cm 
ti--t)jrht ;  or,  to  u*e  a  more  general  definition,  an  intere*t- 
m£th.'>ught  represented  happily  in  a  few  words. 

The  first  of  these  definition*,  although  tolerably  correct 
i;  \ii  the  iii'  *lern  epigram,  differs,  a*  it  will  1  «■  *e<  n,  widely 
(rvm  the  original  sense  of  the  word  in  Greek.  The  Greek 
epigram  was,  in  the  first  instance,  a  short  collection  of 
Uiws  actually  inscribed  on  a  monument,  statue,  fountain. 
Ac. ;  and  the  word  was  thence  transferred  to  such  short 
poems  as  might  serve  for  inscriptions:  of  such  the  col- 
Wtioo  termed  the  Greek  Epigrams  is  almost  wholly  com- 
posed.  Their  general  characteristic  is  perfect  simplicity, 
and  the  seemingly  studied  absence  of  that  point  which 
characterizes  the  modern  epigram.  They  are  almost 
wholly  In  one  form  of  metre,  the  elegiac. 

In  the  poetry  of  classical  Rome,  the  term  epigram  was 
still  somewhat  indiscriminately  used  to  designate  short 
pieces  in  verse  ;  but  the  works  of  Catullus,  and  still  more 
the  well-known  collection  of  the  Epigrams  of  Martial,  con- 
tain a  great  number  which  preseut  the  modern  epigram- 
matic character ;  and  Martial  has,  in  fact,  afforded  the 
model  on  which  the  modern  epigram  has  been  framed. 
In  this  class  of  composition,  and  especially  where  the  turn 
Is  satirical,  the  French  writers  have  been  far 
than  those  of  any  other  nation ;  and  the 
expressly  Invented  to  designate 
se  epigrammatic  willies  of  fancy  of 
is  full.  ( Sec  Dr.  Johnson's 


a  citation  frc 

a  sentence  framed  lor  the  purpose,  placed  at  the  com- 
mencement of  a  work  or  of  its  separate  divisions. 

EPPGYNOUS.  (Gr.  MS,  upon,  and  yum,  a  female.) 
A  term  used  In  botany  to  denote  any  organ  growing  upon 
th»  summit  of  the  ovarium. 

E'PILEPSY.  (Gr.  i«iA«j*l«t«.  /  seize  upon.)  This 
d;u*asc  is  also  called  the  failing  sickness,  from  the  sud- 
"f  it-  attack.  It  i»  attended  by  convulsive  stupor 
snd  frothing  at  the  mouth.  It  comes  on  by  fits,  which 
after  lasting  a  certain  time  go  off,  generally  leaving  a 
dtgrce  of  lassitude  and  drowsiness.  Where  epilepsy  is 
symptomatic  of  irritation  in  the  prima;  via*,  from  worms, 
or  indigestible  and  noxious  food  or  poison*,  or  when  it 
«t>  4  !>•  -in  the  suppression  of  long-a<*<  usbnm-d  evacua- 
tions, the  treatment  is  sufficiently  obvious ;  so  also  in 
r u\.  where  it  results  from  a  blow,  wound,  or  fracture,  or 
fmm  diseased  bone,  it  may  be  relieved  by  projier  surgical 
aid.  Plethoric  habits  require  lowering,  and  debility  In- 
'  .'<••  'he  us«  id  tonic-.  The  disease,  however,  is  always. 
Indicative  of  something  essentially  wrong  in  the  nervous 
rystr-ni ;  and  where  It  arises  from  hereditary  disposition, 
or  cornea  on  about  the  age  of  puberty,  where  the  fits  are 
frequent,  and  cannot  be  referred  to  any  apparent  cause, 
an  unfavourable  opinion  must  be  formed  respecting  its 
which,  if  not  in  apoplexy,  is  commonly  in 
or  imbecility.  Yet,  the  most  un pro- 
have  In  a  few  rare  instances  ended  well; 
that  Is"  they  have  not  recurred  after  violent  pains,  or  erup- 
tive disorders.  It  sometimes  happens  that  certain  symp- 
the  attack  ;  and  among  them  a  sense  of 
from  some  part  of  the  body  towards 
aura  ejn'leftica,  *Mi  palpitation,  fla- 
r.and  slight  stupor,  are  the  most  common.  In  such 
letic,  a  large  dose  of  opium  and  ether,  a 
it  may  be  ventured  upon,  or  any  thing 
I  a  sudden  shock  upon  the  system,  has  pre- 


precedc 


to  be  that  which  is  directed  to  the  diminution  of 
Irritability  by  sedatives  and  tonics:  among  the 
i,  ether,  henbane,  hemlock,  and  more  lately 
strichnia,  have  been  recommended ;  and  as 
j  quinia,  cascarilla,  valerian,  and  some  metallic 
salts,  such  as  sulphate  of  iron,  line,  or  copper,  arseniate  of 
potash,  or  the  arsenical  solution,  and  especially  nitrate  of 
silver ;  but  the  chance  of  permanently  disfiguring  the  pa- 
tient by  the  leaden  hue  which  this  last  salt  often  communi- 
cates to  the  skin,  should  induce  practitioners  to  be  most 
scrupulous  in  the  selection  of  this  remedy.  It  Is  said  that  a 
violent  scald  or  burn,  or  great  alarm,  as  from  a  fire,  a  fall, 
and  such  accidents,  have  sometimes  relieved  the  system 
of  this  horrible  complaint ;  and  hence  perhaps  the  super- 
stitious notions  which  have  attached  to  its  cure  by  charms. 

During  an  epileptic  fit,  nothing  can  be  done  for  the  re- 
lief of  the  sufferer  except  taking  care  that  he  does  not 
Is  jure  himself,  and  relieving  him  of  any  part  of  his  dress 
which  may  tend  to  compress  the  vessels  of  the  head ;  the 
paroxysms,  howerer,  are  most  frequcr\t  in  the  night. 

E'FILOGUE.  (Gr.  tn>.»yo<.)  In  Dramatic  Poetry, 
the  doting  address  to  the  audience  at  the  end  of  a  play. 

PPFPHANY.  (Gr.  iwt$u*r,(.  manifest.)  A  church 
festival,  signifying  the  manifestation  of  Christ,  and  re- 

i  of  tho  star  which  announced  our 


itrat  titMlllj  »t-vii  III  a  tjuowttioii  i ,  oil     mi.  nuvn  » 

if  the  English  Church.  Speaking  of  the  points 
between  the  Presbyterians  and  the  Church 
the  reign  of  Elizabeth,  he  says,  "  Were  there 


EPISODE. 

Saviour's  birth  "to  tho  Gentiles.  It  is  observed  on  the 
5th  of  January,  being  the  twelfth  day  from  Christmas. 

EPIFHONE'M  A.  (Gr.  sn,  upon,  and  /  speak.) 

In  Rhetoric  and  Composition,  a  short  reflection  added  by 
way  of  corollary,  or  passing  remark,  to  the  end  of  a  course 
of  narrative  or  reasoning. 

EPI'PHORA.  (Gr.  sn,  upon,  and  I  bear.)  In 
Rhetoric,  the  emphatic  repetition  of  a  word  or  series  of 
words  at  the  end  of  several  sentences  or  stanzas.  The 
finest  Instance  of  this  Herewith  which  we  are  acquainted 
In  modern  oratory  occurs  in  Fox's  defence  of  himself  and 
his  measures  in  the  House  of  Commons  after  the  dis- 
solution of  the  Coalition  Ministry.  Anaphora  is  a  similar 
repetition  at  the  In-ginning  of  several  sentences. 

Efi'ruoaA.  .  A  disease  occasioned  by  a  superabundant 
secretion  of  tears. 

EPIPHY'LLOUS.  (Gr.  it,,  and  fuXX*,  a  leaf  la 
Botany,  something  Inserted  upon  a  leaf. 

EPIPHYSIS.  (Gr.  un,  upon,  and  fvr.(,  nature.)  A 
process  of  a  bone  separated  at  first  by  a  layer  of  cartilage 
from  that  to  which  ft  is  attached. 

EPIPLOCE'LE.  (Gr.  twirXstm,  the  omentum,  and  stwaw. 
tumour.)  A  hernia  or  rupture  formed  by  a  protrusion  of 
the  omentum. 

E'PIPLOON.   (Gr.)  The  omentum. 

EPISCE'NIUM.  (Gr.  un,  upon,  and  raw,  a  scene.) 
In  Ancient  Architecture,  the  upper  order  of  the  scene  in 
the  theatre. 

EPI  SCOPACY.  (Gr.  <«#»«*«,  an  overseer.)  The 
government  of  a  church  by  three  distinct  orders  of  mi- 
nisters—bishops,  priests,  and  deacons.  The  nature  of  the 
argument  upon  which  this  constitution  Is  best  defended 
will  be  most  clearly  seen  m  a  quotation  from  Mr.  Short's 
History  of  the  English  Church. 
at  issue  bcti 
party  in  the 

three  distinct  orders  In  the  primitive  church  ?  and  if  so, 
was  the  right  and  office  of  ordaining  peculiar  to  the  highest 
of  these  ?  He  then  proceeds  to  argue  thus :  —  "  In  the 
apostolical  history,  as  contained  in  the  New  Testament, 
these  questions  are  not  clearly  answered,  and  there  is 
much  indistinctness  at  km  it  the  names  of  bishop  and  priest 
or  elder ;  but  if  we  suppose,  by  way  of  hypothesis,  that 
there  were  bishops,  priests,  and  deacons,  we  shall  find  no 
statements  which  cannot  be  easily  reconciled  with  the 
supposition.  As  we  proceed  with  ecclesiastical  history, 
those  same  traces  become  moro  decisive,  till  we  find  that 
at  an  early  period  the  questions  are  both  answered  in  the 
affirmative ;  and  we  infer,  therefore,  that  unless  it  can  be 
shown  that  a  change  in  this  particular  took  place,  we 
may  presume  that  the  same  ecclesiastical  constitution  ex- 
isted from  the  time  of  the  apostles.  A  Presbyterian  might 
argue  that  in  the  apostolical  history  of  the  New  Testa- 
ment there  is  nothing  which  militates  against  the  hypo- 
thesis of  the  two  orders  only,  at  least  nothing  which  proves 
the  point ;  that  St.  James  might  have  been  thechiet  elder, 
the  moderator  of  the  church  of  Jerusalem ;  that  Titua 
and  Timothy  might  have  held  no  higher  office  than  that 
of  dean  in  a  cathedral  church,  or  archdeacon  in  a  dlt»cesc  ; 
and  that  as  the  presbytery  had  the  power  of  ordaining, 
they,  as  its  superintendents,  were  directed  by  St.  Paul  to 
set  all  things  in  order.  But  then  this  hypothesis  does 
not  account  for  the  Introduction  of  episcopacy,  without 
even  a  hint  from  the  historians  that  any  alteration  in  the 
church  government  was  effected.  When  to  this  It  la 
added,  that  there  never  existed  a  church  without  epis- 
copacy till  the  Reformation,  the  proof  seems  as  strong  aa 
moral  proof  can  be  that  it  is  most  probable  that  epis- 
copacy Is  derived  from  the  times  of  the  apostles."  He 
adds  in  a  note  — "  The  argument  concerning  the 
of  bishop  Is  frequently  mi 

twins**  Is  equivalent  to  <v<s*CvTSf«  in  the  New  1 
ment ,  but  then  the  terms  used  in  the  New  Testament  for 
bishop  are  m*irr*k*,  or  ky yt>.c< .  The  concession,  there- 
fore, of  the  use  of  the  name  vritnsmsi  proves  nothing. 
The  Presbyterian  Is  forced  to  say,  that  the  order  equi- 
valent to  that  of  the  apostles  doc*  not  now  exist  in  the 
church,  and  to  explain  *>><>»,-  by  the  chief  pastor  of  the 
church.  So  that  the  argument  from  the  names  Is  rather 
In  favour  of  episcopacy."  It  will  be  observed  that  this 
defence  mainly  relies  upon  the  argument  from  antiquity 
and  immemorial  usage ;  and  this  is  the  authority  to 
which  the  episcopalian  always  pays  the  highest  regard 
when  the  Scriptures  do  not  appear  to  be  decisive.  But 
the  Presbyterians  and  Independents  very  generally  take  a 
different  ground,  and  argue  in  the  words  of  Dr.Maclalne, 
the  translator  of  Mosheim  — "  that  Christ,  by  leaving 
this  matter  undetermined,  has  of  consequence  left  Chris- 
tian societies  a  discretionary  power  of  modelling  the  go- 
vernment of  the  church  in  such  a  maimer  as  the  circum- 
stantial reasons  of  times,  places,  he.  may  require  ;  and 
therefore  the  wisest  government  of  the  church  Is  the  best 
and  the  most  divine ;  and  every  Christian  society  has  a 
right  to  make  laws  for  Itself,  provided  that  these  laws  are 
consistent  with  charity  and  peace,  and  with  the  funda- 
mental doctrines  and  principles  of  Christianity." 
E'PISODE.   In  Pootjj  j  J'rom  the  Greek  irurUm, 
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EPISPASTIC. 

which  In  Iti  original  sense  denotes  those  parti  of  ■  _ 
•leal  drama  which  are  Ix-tween  the  entrances.  i/rslsi.  of 
the  chorus  :  and  thence,  by  analogy,  has  the  si 
which  has  adhered  to  the  derivative  word  in 
an  incidental  narrative  or  digression  in  a  poem,  more  or 
less  connected  with  the  main  plot,  but  not  essential  to  its 
development. 

EPISPA'STIC.  (Gr.  ir,  I  drain  upon.)  A  term 
applied  to  substances  which  raise  a  blister  upon  the  skin. 

P/P18PERM.  (Gr.  twi,  upon,  and  rtvua,  a  teat.) 
In  Botany,  the  testa  or  integuments  of  a  seed. 

RPI'STATES.  (Gr.  mmmr.)  The  title  of  the  pre- 
■idents  of  the  two  great  councils  of  the  Athenians,  rts. 
the  Ecclesta  and  the  senate  of  the  Five  Hundred.  They 
were  both  respectively  elected  from  the  number  of  the 
prnhedri  of  the  eoclcsia  and  senate,  and  their  office  only 
lasted  one  day.  The  latter  of  these  two  officers  had  the 
post  of  the  greatest  trust,  as  In  his  hands  were  placed  the 
Vers  of  the  citadel  and  public  treasury. 

K'PISTA'XIS.  (Gr.%wirrm^it,,lo  drop  from.)  Bleeding 
at  the  nose.  In  young  persons,  and  where  it  is  produced 
by  accidental  causes,  this  Is  of  no  consequence ;  unless, 
indeed,  it  should  be  very  profuse,  and  then  the  topical 
application  of  cold  and  of  styptics,  especially  a  strong 
solution  of  alum,  or  a  plug  of  lint  properly  introduced, 
will  check  it ;  but  when  it  occurs  frequently  in  advanced 
Hfe,  and  is  independent  of  nasal  disease,  It  is  apt  to  In- 
dicate an  alarming  fulness  of  the  vessels  of  the  head.  It 
Is  also  a  dangerous  omen  in  disorders  of  great  debility, 
and  more  especially  in  putrid  fever. 

KPISTHO'TO  V'OS.  ( Gr .»**•*,,  forward*, and  rum, 
I  bend.)  A  spasmodic  affection,  In  which  the  body  Is  bent 
forwards. 

EPl'STLE.  (Gr.  InrrtXn.)  The  use  of  this  word 
is  now  confined  in  our  language  to  the  designation  of 
those  written  addresses  by  apostolical  writers  to  their 
Christian  brethren  which  are  contained  in  the  canon  of 
Scripture :  a  few  others,  either  spurious  or  of  high  an- 
tiquity, although  not  recognized  among  inspired  writings, 
are  also  so  denominated.    The  Epistles  of  St.  Paul,  and 

olume  of  the  New  Testament, 
their  date,  but,  in  all  pro- 
i  which  those  who  arranged 
of  the  relative  importance  either 
of  the  writings  themselves,  or  of  the  parties  to  whom 
they  are  addressed  Thus  the  Epistles  of  St.  Paol  to  the 
different  churches,  and  the  Catholic  Epistles  of  St.  John 
(«>.  addressed  to  the  universal  church),  are  ranked  before 
the  Epistles  of  those  saints  to  individual  Christians.  An 
exception  to  this  rule  is  to  be  found  in  the  Epistle  to  the 
Hebrews, which  is  placed  last  among  those  of  St.  Paid,  and 
seems  to  have  been  admitted  into  the  canon  at  a  compa- 
ratively recent  period.  The  practice  oT  reading  a  portion 
of  an  Epistle  In  the  service  of  the  church  is  extremely  an- 
cient, and  said  to  be  noticed  by  Justin  in  his  First  Apo- 
logy. 

E'PISTY'LIUM.  (Gr.  isri,  upon,  and  rrvkn,  a  co- 
lumn.) In  Architecture,  the  same  as  architrave,  which 
see. 

E'PITAPH.  (Gr.  i«,  and  rui+t,  a  tomb.)  Literally 
an  inscription  on  a  tomb.  As  has  been  well  observed. 
Inscriptions  In  honour  of  the  dead  are  perhaps  as  old 
as  tomb*  themselves ;  though  they  were  by  no  means 
bestowed  in  such  profusion  in  ancient  as  In  modern  times. 
Among  the  Greeks,  for  instance,  this  honour  was  paid 
only  to  the  tombs  of  heroes,  as  in  the  case  of  Lconidas 
and  his  gallant  comrades.  (Her.  vii.  WH.)  The  Romans 
were  the  first  to  deviate  from  this  course.  Every  Roman 
family  who  consecrated  a  tomb  to  thele  relations  had 
the  privilege  of  inscribing  an  epitaph  thereon ;  and  as 
tbeir  tombs  were  usually  situated  on  the  highway,  the 
attention  of  passers-by  was  sought  to  bo  arrested  by  the 
words  "sta  viator,"  — the  formula  with  which  all  their 
epitaphs  were  prefaced.  Rut  how  much  soever  the 
epitaphs  of  the  ancient  Greeks  and  Romans  differed  in 
point  of  number,  there  were  three  qualities  which  they 

.and  familiarity 


to  be  Indispensable  in  this  . 

At  what  period  sepulchral  inscriptions  came  into  use 
in  England,  has  not  been  precisely  ascertained  ;  though 
there  can  be  little  doubt  that  this  practice  was  introduced 

S.  the  Romans  at  the  period  of  their  invasion  of  Britain, 
uring  the  first  twelve  centuries  of  the  Christian  era, 
the  monumental  inscriptions  of  this  country  were  all 
written  in  Latin.  About  the  13th  century,  the  French 
language  was  adopted,  and  continued  to  be  used  for  this 
purpose  till  the  middle  of  the  14th  century :  at  which 
time  monumental  inscriptions  in  the  vernacular  tongue 
became  common,  though  the  clergy  and  learned  of  that 
time,  as  might  have  been  expected,  still  preferred  the 
I«atin,  as  their  more  familiar  idiom.  The  modern  En- 
gllsh,  French,  and  German  epitaphs,  of  which  several 
collections  have  been  made,  arc  Infinitely  more  numerous 
than  those  of  any  time  or  nation,  and  exhibit  every 
variety  of  style  and  sentiment ;  from  the  most  chaste  and 
majestic  gravity,  impressive  tenderness,  and  laconic  terse- 


EPULOTIG 

»o  tsfii^  most  rniCi"i1<*  oiiiirrtiiYiinflti1 
satire,  and  heraldic  prolixity.  It  would  be  out  of  place 
here  to  give  specimens  of  all  the  various  kinds  of  epitaphs 
included  in  this  category;  but  we  cannot  refrain  from 
citing,  in  illustration  of  our  assertion,  one  or  two  in- 
stances, exhibiting  each  in  an  eminent  degree  thei 
characteristics  of  the  class  to  which  it  belongs. 


Epitaph  on  the 


of  Pembroke,  by  Ben 


I  of  .11  we; 
Si<1r>e?\  t.Xer,  1'etnlwoke'*  mother  : 
Heath,  ere  thou  c«n«t  find  another 
Wood  ami  fair  and  vise  as  one. 


Epitaph  on  Rofjcspierre 

/  IWaiit,  iu>  pi.  m.  p  i  • 


ll 

Epitaph  on  a  French  General. 

r;  heroCTn^cMl  ^ 

E'PITTf  ALA'MIUM.  (Gr.  U,8»\mu4».)  A  nuptial 
song,  sung  by  a  chorus  of  boys  and  girls  when  the  bride 
and  bridegroom  entered  the  bridal  chamber,  and  again 
on  the  first  morning  after  the  marriage  This  was  the 
custom  In  Greece,  which  was  somewhat  varied  at  Rome, 
where  the  chorus  consisted  of  girls  onlv,  who  sang  before 
the  door  of  the  nuptial  chamber  till  midnight.  The  most 
perfect  examples  of  this  species  which  antiquity  has  left 
us  are  bv  Theocritus  and  Catullus. 

E'PITHET  (Gr.  ir/oW,  something  imposed 
another),  in  Rhetoric  and  Composition,  denotes  a 
employed  in  an  adjective  sense  to  express  an  attribute  or 
auality  of  another  substantive  term.  The  abundance  and 
the  propriety  of  epithets  form  peculiar  characteristics  of 
various  poetical  styles.    In  the  strict  rhetorical 


epithets  are  only  such  adjectives  as  convey  a  notion  al- 
ready Implied  In  the  noun  substantive  Itself,  and  add  no- 
thing to  the  sense.  Thus,  the  "  glorious"  sun  Is  a  mere 
epithet ;  while  the  »  rising  "  or  the  "  setting' 


as  conveying  some  additional  idea  into  the 
passage,  not  be  c  nsldered  as  epithets.  The 
however,  are  sometimes  called  in  dlspai 
on  rhetoric  '*  otiosa,"  or  idle  epithets. 

EPITPTHIDE8.   (Gr*.  i«,  and  1  place.)  In 

Architecture,  the  crown  or  upper  mouldings  of  an  enta- 
blature. 

EPI'TOME.  ( Gr.  iwiriu**,  lent  short.)  In  Litera- 
ture, an  abridgment :  a  work  In  which  the  contents  of  a 
former  work  are  reduced  within  a  smaller  space  by  cur- 
tailment and  condensation.  In  the  later  classical  period, 
extending  throngh  the  declining  age  of  the  WestemEmpI  re, 
the  practice  of  epitomising  the  writings  of  older  writers, 
especially  in  history,  became  very  prevalent;  and  while 
some  regard  the  works  of  Justin,  Eutropins,  and  similar 
writers  as  having  preserved  to  us  much  historical  know- 
ledge which  would  otherwise  have  been  lost,  others  have 
maintained  that  these  laborious  compilers  have  done 
great  disservice  to  literature,  Inasnnu  h  as  the  voluminous 
works  which  they  abridged  being  superseded  by  their 
more  popular  and  cheaper  compendia,  in  an  illiterate  age, 
have  from  that  cause  for.  the  most  part  perished.  See 
AnmnoMKNT. 

EPiZO'ANS,  Epizoa.   (Gr.isff,  upon,  and 
mat.)    The  name  of  a  class  of  parasitic  anit 
chiefly  Infest  fishes,  and  of  which  the  Llnna>an 
nwa  is  the  type. 

E'POCH.  fGr.sW*  from  ictr*.  1  stop.)  In  Chrono- 
logy, a  fixed  point  of  time  from  which  dates  a 
or  at  which  a  new  computation  begins.  It  is 
the  commencement  of  an  era.   See  Jfl%A. 

E'PODE.   (Gr. ics*»««.  something  added  to  the  or 
ode.)    In  the  strophic  choruses  of  the  Grecian  drama,  the 
last  portion  following  the  strophe  and  antistrophe  la  so 
The  name  of  Epodes.  applied  to  a  book  of  librae*"* 


E'POPT.   (C.T.iTvmtuiMpector.)  A 
the  Eleusinian  Mysteries,  which  see. 

EPROU  VE'TTE.  In  Gunnery,  a  machine  for  proving 
the  strength  of  gunpowder.  A  small  gun  Is  attached  to 
a  frame,  which  is  suspended  from  a  horizontal  rod,  about 
which  it  oscillates  like  a  pendulum.  On  the  gun  being 
fired,  the  recoil  causes  the  frame  to  swing  ;  and  the  force 
of  the  recoil  is  measured  by  the  angle  which  the  frame 
describes.  In  this  manner  the  relative  strength  of  differ- 
ent sorts  of  gunpowder  is  ascertained. 

R'PSOM  SALT.  Sulphate  of  magnesia  ;  formerly 
obtained  by  evaporating  the  water  of  certain  springs  at 
Epsom  in  Surrey. 

EPII'LIS.  (Gr.  iti  upon  ;  svXm,  the  gums.)  A  small 
tubercle  on  the  gums. 

fcPULO'TIC:  (Gr.  it/,  and  *v\n  a  tear.)  Ap 
tlons  which  promote  the  skinning  over  <  " 
the  epuiotic  ointments  of  old  pharmacy. 


tpnlica- 
;  hence 
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EQUANT. 

E*QUANT.  In  the  Ptolemaic  Atfrfmomy,  denotes  a 
nrrle  which  was  conceived  to  be  described  in  the  plane 
<*  the  deferent  or  eccentric,  for  regulating  and  adjusting 
rertain  motions  of 


EQUATIONS,  ALGEBRAICAL. 


EQU.VTIONS.  ALGKBRAICAL.  An 

>  is  an  expression  of  equality  between  two  quan- 
ordinary  symbol*  of  algebra  in  any 
er.   The  «  Theory  of  Algebraical  Equa- 
an  important  subject  or  department  of 
snursis,  and  is  always  understood  to  embody  the  dls- 
t  jvoon  of  equations  when  presented  in  their  most  con  - 
Trnient  form  for  solution  ;  and  its  great  object  Is  to  develop  J 
the  properties  and  to  evolve  the  values  of  the  real  and  ) 
imaginary  roots.     The  equations  are  supposed  to  be  j 
deared  from  radicals,  and  are  classed  iu  degrees  according 
to  the  highest  exponent  of  the  unknown  quantity. 

Thus,  if  i  denote  the  unknown  quantity,  and  c0,  C\,  c,, 
r j,  Ac.  the  given  number*  or  coefficients  ; 

i  i  +  c,j  s»  0  is  a  simple  equation,  or  an  equation  of  the  i 
Jirtf  degree ; 

Cjx*  +  c\  x  +  ™  0  is  a  quadratic,  or  an  equation  of  the 
tramd  degree ; 

c-i  +  c,  x*  +  e}  x  +  fo  =■  0  i»  a  cubic  equation,  or  an 
equation  of  the  third  degree  ; 

c4*»  +  c3*3  +  C\M*  +  C\  x  +  CqzbO  Is  a  biquadratic  equa- 
tion, or  an  equation  of  the/i»s*rfA  degree,  &c.  Ac. 

And  cm  x»  +  c„  _ ,  x«  - 1 . . .  .  +  c,  x*  +    *  +  c0  =»  0  is  an 

equation  of  the  nth  degree. 

We  shall  here  consider  two  or  three  of  the  most  im- 
portant and  useful  general  properties  of  an  equation  of  the 
■tb  degree. 

The  complete  solution  of  every  equation  of  the  nth  de- 
cree must  always  comprise  as  many  as  n  roots,  real  and 
lungfnary,  the  imaginary  roots  being  of  the  forms  p  + 
c  v'— "i.  p  —  7 1/—  1.  When  a  real  root  is  substituted 
for  x  in  the  equation,  the  Involved  terms  must  counteract 
■r.  and  cause  the  result  to  vanish  ;  and  when 
for  x  In  the 
of  the 

ntriy  vanish.  If  the  substitution  of  p  +  causes 
both  the  real  and  Imaginary  parts  Jo  vanish,  it  is  evident 
that  the  tubstitution  of  o  —  qyf—  I  will  have  the  same 
effiret,  unce  the  result  will  only  differ  from  that  of  the 
former  in  the  Imaginary  terms  having  changed  all  their 
signs.  It  follows  from  this  remark  that  if  an  equation 
possesses  a  root  of  the  form  p  +  j  v '-  I ,  it  must  likewise 
posies*  a  corresponding  Imaginary  root  of  the  form  p  — 
f y'^l .  The  roots  p  +  q\/—  I,  p—q^~\  are  called 
a  pair  of  imaginary  roots ;  and  as  these  roots  must  thus 
rater  equations  in  pairs,  every  equation  must  have  an 
even  number  of  impossible  roots,  or  else  none  at  all. 

Suppose  the  roots  of  an  equation  to  be  all  real,  and  let 
thc-m  be  denoted  by  rx 
ban  will  in  all  case*  be 
;h.:  (actor*  j  —  r  ,  x  —  r  ..  x  — 


+  +  r,  r, 

,a  -  n  rs  r3 

—  r, 

+  r,  r3 

—  r,  r,r« 

— fl 

+  r,r3 

-  *\  r3  r4 

-  U        +  r,  r4 

->V.»*4 

+  r,r< 

♦  r3r. 

the  degree  of  the  equation  is 
when  the  degree  is  odd. 


rj,  rs  ■  .  . .  &c. ;  then  the  equa- 
produced  by  multiplying  together 


0...(A). 


therefore  be  put  in  the  form, 
(x-r,)  <*-ra)  (x-rs) 
If,  however, 

rinary  roots,  p  +  q  V—  It  »  —  tf  •/"•!•  P'  +  9*  >/— li 
t^— V—  1  •  *«•• »*  srlll  also  embody  the  factors  (x—p  — 

fv/r1)Ac.;or  ((x  -p)«  +  ,5)  ((x-^)«+t^)Ac; 


<x  -  r, )  (x  -  r,)  (a  -  rs) . . . .  (f>  -  p)  a+,i)  . ^ )t 
+j")  ....  *e.aO  .  .  .(D). 


»,  when  thus  put  In  the  form  (A)  or (B), is 
satisfied  when  x  Is  made  e  <p;al  to  any  one  of 

r„  r„  r3  p  +  f  «/->l,  P  -  q  p>  + 

e*  v/— ~1  •F'  —  l*  i/—^  ...  Ac. ;  and  the  idea  is  very  clearly 
eonveyed  how  an  equation  of  the  nth  degree  may  be  ful- 
filled by  n  different  roots,  determined  by  equating  the 
factors  severally  with  zero. 

If  the  factors  of  (A)  be  incorporated  by  actual  multipli- 
cation, we  shall  derive  expressions  for  the  coefficients  of 
the  equation  in  terms  of  iu  roots.   The  operation  will  be 

**  folio*  »  : 


#-r, 

*  +  r,  r, 

**  +  r\r*[  *-r*|rtf, 

+  rxrs 

+  r%rt  \ 

By  continuing  the  process  we  infer,  generally,  that  for 
any  equation  in  which  the  highest  power  of  x  has  the  co- 
efficient unity,  the  coefficient  of  the  second  term  is  equal 
to  the  sum  of  the  roots  with  the  sign  changed  ;  that  of 
the  third  terra  is  equal  to  the  sum  of  the  products  of  every 
two  roots  ;  that  of  the  fourth  term  is  equal  to  the  sum  of 
the  products  of  every  three  root*  with  the 
&c.  tac;  and  the  last  term  r„.  unaccompanied  by  x,  is  < 
to  the  continued  product  of  all  the  i 
algebraic  sign  wht 
but  with  the  sign  < 

The  consideration  of  an  equation  resolved  into  its 
pie  factor.  ( A )  also,  amongst  other  useful  matters,  suggest* 
the  method  of  eliminating  a  known  root  from  an  equation 
so  as  to  descend  to  another  equation  of  the  next  less  de- 
gree, which  contains  the  remaining  roots.  If  rt  be  the 
known  root,  it  is  only  necessary  to  divide  the  equation  by 
the  factor  x  —  r ,  ;  and  in  this  operation  the  occurrence  of 
no  remainder  will  assure  us  that  r,  is  in  reality  a  true  root 
of  the  equation.  It  will  therefore  be  an  advantage  to  as- 
certain a  systematic  plan  by  which  the  process  of  division 
by  such  a  factor  may  tte  performed  with  facility.  To 
preserve  generality,  suppose  m  to  be  any  number  thai 
cither  may  or  may  not  be  one  of  the  roots  of  the  equation, 
cu  i       «  +<r._,x— «...+e,x»  +  c, x  +c0 - 0- 

And  on  the  eqi 
quotient  to  be 

C,.,*"-'  +CB_,aw-«...  +  C,  #  +  cV 


f„_i*n-,+<a-l*,,-, 
C._»",-,-*»e/a-!  xo-« 


4-  Ac. 


x«-«+&c. 


By  equating  the  several 
the  following  relations  for 


'n-»' 


t'g.ssa  <?,  +  mc*x 
and  the  remainder,  p  =  i '„  +  mcf^. 

Thus  It  appears  that  the  coefficient  of  the  pth  term  of 
the  depressed  equation  is  successively  found  by  adding 
m  times  the  coefficient  of  the  preceding  term  to  the  ptn 
term  of  the  original  equation.  As  an  example,  let  It  bo 
required  to  divide  the  equation  3  x»  +  3x«  -  48x  +  60  =  0 
by  x  —  3. 

Coefficients  proposed,  3    +  3  -  4R    +  GO 

+  9  +36  -36 
3x*+12x-12|  +M 

Quotient.     |  Remainder. 
Again,  let  it  be  required  to  divide  the  same  equation  by 

Coefficients  proposed,  3     +3—48  +60 

6+18—60 
3x*  +  a*  -lol  ~0 


Here  the  existence  of  no  remainder  points  out  a  to  bo 
a  root  of  the  proposed  equation,  and  3x'  +  9x  —  30r*o, 
or x*  +  3x  —  10  mm  0  to  be  the  depressed  equation  contain- 
Ingthe  other  two  roots,  which  are  therefore  2  and  —5. 

This  expeditious  method  of  dividing  an  equation  by  a 
simple  factor  may  be  employed  with  advantage  in  trans- 
forming an  equation  into  another,  whose  roots  shall  differ 
from  those  of  the  former  by  any  given  quantity.  Let  the 
proposed  equation  be 

C4X<  +  C3As  +  Ca  X»+C,X+Co—  0. 

Suppose  that  x  -  **  +  r,  and  the  substitution  of  this 
value  instead  of  x  will  manifestly  give  a  transformed 
equation,  the  roots  of  which  will  be  less  than  those  of  the 
former  bv  the  quantity  r;  and  this  transformed  equation 
will  be  or  the  form, 

c*  **  +  Ca  x*3  +  C,r*  +  e»,  r*  +  r*o  =  0.  * 
Now,  if  x  —  r  be  put  for  x*.  thts  must  return  to  the  ori- 
ginal equation  ;  and  hence  the  proposed  equation  is  the 
same  as  c«  (x  -  r)«  +  c\  (x  -  r)>  +  c*.  (x-  r>  +Ck  (x  -  r) 
+  c*0  =  0.   The  following  process  of  i 
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EQUATIONS,  ALGEBRAICAL. 

which  may  be  rapidly  executed  by  the  foregoing  rule, 
thus  furnhhe*  a  simple  method  of  arriving  at  the  sought 
coefficients : 

g-r)f,(x-r)«  +  c',  (x-ry»  +  c*,  (x-r)«+  C|(x-r)  +  C0 
a— r)  c4  (x-r  V»  +  c«3  (x-r)a  +  Ct  (x-r)  +  c*i  |  rem.  c*0 
r)  c4(x-r)»  4-  cM*-r)  +  f,  |  rem.  c*, 
r)c4(x-r)  -rCi  |  rem.c', 
c4  |  rem.  c*3 

Example :  Let  it  be  required  to  transform  the  equation 
x'  +  5  #1  +  4  x1  +  3  x  —  105  into  another,  whose  roots 
•hall  bo  2  less  than  those  of  the  proposed  equation. 


1 

+% 

2 

+1 

+  14 

♦  'i 

+  36 

-?<* 

+  7« 

1 

+  7 
2 

+  IH 
+  18 

+  311 
+  72 

-  27- 

1 

+  u 
« 

+  36 
+  22 

1 

+  u 

2 

mentally,  the 


x'«  +  13x»»  + 
addends  be 
will 


-  105  (  2 

-  27 


1    j     +  13  -eV 
The  transformed  equation  is 
Wr'«+  lllx'-27»0.  If 
pressed  and  performed  n 
reduced  to  the  following  : 

1+6       +  4  +8 

+  7       +  18  4-39 
+  9       +36  +111 
+  11  +58 
+  13 

It  la  on  the  principle  of  this  operation  that  Mr.  Horner 
has  founded  his  general  method  of  evolving  the  numerical 
value  of  a  real  root  of  an  equation,  which  consists  in  simi- 
larly diminishing  the  equation  by  the  successive  digits  of 
the  rout. 

Some  of  the  most  useful  properties  of  equations  are 
here  annexed. 

I.  If  the  real  roots  of  an  equation,  ranged  in  the  order 

of  their  magnitudes,  be  r„  r,,  r,  r,  being  the  greatest, 

r,  the  next  in  magnitude.  Ac. ;  and  if  a  number  a  greater 
than  r,  be  substituted  for  x.  the  result  will  be  positive ;  If 
a  number  6.  in  magnitude  between  r,  and  r,.  be 
tuted  for*,  the  result  will  be  negative,  ftc, 


2.  No  equation  can  have  a  greater  number  of  positive 
toots  than  there  arc  changes  of  sign  from  +  to  —  and 
from  —  to  +  .  in  the  terms  or  coefficients  of  its  expression; 
nor  can  it  have  a  greater  number  of  negative  roots  than 
of  permanencies  of  sign  in  the  same  terms. 

3.  I^et  p  and  q  be  any  two  numbers,  such  that  q  with 
its  sign  is  greater  than  p  with  its  sign  ;  then,  if  an  equa- 
tion in  x  has  in  real  roots  comprised  between  p  and  q,  the 
transformed  equation  in  ( r  —  p)  will  have  at  least  tn  va- 
riations more  than  the  transformed  equation  in  (x  — q). 

4.  For  conciseness  let  X  a  0  denote  any  equation,  and 

let  the  differential  coefficient  ^r—  be  denoted  by  X, ;  then 

a  x 

will  the  real  roots  of  the  equation  X  =* 0  be  limits  to  those 
of  the  equation  X,aO;  that  Is,  the  roots  of  the  latter 
equation,  taken  in  the  order  of  magnitude,  will  (all  seve- 
rally between  those  of  the  original  equation. 

5.  Assuming  the  same  notation  as  in  the  last,  the  greatest 
common  measure  of  the  two  expressions  X,  Xj,  equated 
with  zero,  will  determine  the  values  of  all  equal  roots  that 
may  be  repeated  in  the  equation  X  a  0 ;  if  there  be  no 
common  measure,  the  roots  will  be  all  unequal. 

A  very  important  theorem  has  been  recently  discovered 
by  M.  Sturm,  by  which  we  are  enabled,  without  fail,  to 
ascertain,  by  a  direct  process,  the  nature  and  situation  of 
all  the  real  roots  of  an  equation.  It  is  as  follows :  Let 
X  m>  0  be  any  equation  whose  coefficients  are  real,  and 
whose  roots  are  unequal ;  and  let  X  ,  as  before,  be  the 
d  X 

differential  coefficient,      ,  of  jr.    Let  the  operation  of 

finding  the  greatest  common  measure  of  X  and  X,  be  per- 
formed ;  and  in  the  several  remainders  which  successively 
arise  in  the  course  of  the  process  change  all  the  signs 
from  +  to  -.  and  from  —  to  +.  Suppose  now  that  in 
the  several  resulting  expressions, 

X,  x„  x»x,  x« 

two  number*.  p,  qt  such  that  p<q  be  successively  sub- 
stituted for  x,  the  results  will  furnish  two  series  of  signs ; 
and.  according  to  Sturm's  theorem,  the  difference  InHween 
the  number  of  variations  of  algebraic  sign  in  the  first 
series  and  that  of  the  second  will  always  express  exactly 
the  number  of  real  roots  of  the  proposed  equation  com- 


prised between  p  and  q.  If  —  00  and  +  00  be  tal 
p  and  q,  the  total  number  of  real  roots  may  thus  be 

of  this 

410  " 


diately 
For  a 


^EQUATOR. 

EQUATION  OF  TIME,  In  Astronomy,  denotes  the 
difference,  expressed  in  mean  solar  time,  between  the  true 
or  apparent  right  ascension  of  the  sun  and  its  mean  right 
ascension.  It  may  be  popularly  defined  as  the  difference 
between  the  times  indicated  by  an  accurately  constructed 
sun-dial  and  a  well-regulated  clock. 

The  equation  of  time  arises  from  the  combined  opera- 
tion of  all  the  causes  which  tend  to  produce  inequalities 
of  the  sun's  motion  in  right  ascension.  The  first  of  these 
is  the  eccentricity  of  the  solar  orbit,  in  consequence  of 
which  the  sun's  motion  In  longitude  is  unequal.  The 
second  is  the  obliquity  of  the  ecliptic,  in  consequence  of 
which  the  arcs  of  the  ecliptic  and  equator,  counting  from 
the  intersection  of  these  circles  to  the  meridian,  are  in 
general  unequal.  The  third  cause  of  the  equation  of  time 
arises  from  the  perturbations  of  the  moon  and  planets, 
which  sensibly  affect  the  sun's  motion  in  longitude.  The 
different  parts  of  the  equation  of  time  are  collected  and 
computed  In  the  following  manner :  —  Let  N  P  repre- 
sent the  ecliptic.  N  Q  the  equator  ;  and  let  N  be  the  In- 
of  these  circlet,  or  the  first  point  of  Ai 
Take  N  A  to  represent 
of  the  sun  In 
given  time  T, 

the  vernal  equinox  ;  then,  if 
the  sun  advanced  equably  tn 
the  ecliptic,  his  place  at  the 
time  T  would  be  at  the  point 
A.    But  suppose  that  In  consequence  of  the  eccentricity 
of  the  orbit  he  would  have  advanced  to  B  ;  then  A  B  is 
what  it  called  the  equation  of  the  centre.  Suppose,  further, 
that  bv  the  combined  action  of  the  planets  during  the 
time  T  he  is  carried  forward  to  C  ;  then  the  true  arc  of 
the  ecliptic  described  by  the  sun  is  N  C.   Now,  if  we  put 
/  ssi  N  C,  the  sun's  true  longitude, 
m  a  K  A,  the  sun's  mean  longitude, 
f  aw  A  B,  the  equation  of  the  centre. 
p  =  B  C,  the  effect  o(  the  perturbations, 
there  will  result  the  equation  /  =  >»  +  «•  +  /..  Through 
C  let  the  arc  C  D  be  drawn  perpendicular  to  the  equator  ; 
the  point  D  will  be  that  point  of  the  equator  which  passes 
the  meridian  at  the  same  time  with  the  sun.   If  we  now 
make  r=»N  C—  N  D ;  then  r  is  the  reduction  to  the  erttpttc, 
and  the  sun's  true  right  ascension  is  /  —  r  ■>  N  D.  Ix< 
NF«  NA  ss  m;  then  F  is  the  point  of  the  equator  which 
the  sun  would  occupy  at  the  instant  he  occupies  the  point 
A  in  the  ecliptic  if  he  moved  uniformly  In  the  equator, 
ami  N  F  is  the  sun's  mean  right  ascension.   The  mean 
sun  would  consequently  pass  the  meridian  with  the  point 
F,  w  hereas  the  true  sun  passes  it  with  the  point  I)  ;  there- 
fore at  the  Instant  of  true  noon,  when  the  points  C  and  D 
are  on  the  meridian,  the  mean  sun  is  at  the  distance  1)  F 
from  the  meridian.    But  DFs  N  D  —  N  F  =  /  —  r  —  m 
=  ''  +  /'  —  r,  which  is  the  equation  of  time  expressed  in 
an  arc  of  a  circle.   To  convert  it  into  mean  solar  time, 
we  must  multiply  by  24  hours  (corresponding  to  360 
degrees) ;  therefore,  representing  the  equation  of  time  by 
/,  we  bare 

'  -  it  t*  +  P  ~  *■>. 
This  equation  still  requires  to  be  corrected  for  the  effect 
of  nutation.  The  variation  of  the  mean  longitude  re- 
sulting from  the  nutation  is  expressed  by  the  formula  18" 
sin.  (360°—  moon's  node)  -» 18"  sin.  N  ;  and  this  reduced 
to  the  equator  is  18"  sin.  N  co*.»  («  being  the  obliquity 
of  the  ecliptic).  Consequently  the  effect  on  the  equation 
of  time,  being  the  difference  of  the  variations  on  the 
ecliptic  and  equator,  becomes  18"  sin.  N  (1  —  cos.  at). 
But  18"  (1  —  cos.  *»)  being  reduced  to  time,  becomes 
0  09925  seconds  ;  therefore,  Including  the  corr 
nutation,  the  equation  of  time  becomes  finally 

r«^(c  +  /,-r)  +  sin.N  x  0-09925 

The  last  term  of  this  expression  is  very  small,  amounting 
when  greatest  to  less  than  the  tenth  of  a  second,  and  is 
therefore  scarcely  sensible.  The  part  depending  on  the 
perturbations  is  also  very  small,  and  can  scarcely  exceed 
two  seconds.  The  principal  parts,  therefore,  are  the  two 
depending  upon  the  eccentricity  and  obliquity  ;  and  these 
were  known  in  the  time  of  l'tofemy. 

The  equation  of  time  is  at  its  maximum  about  the  be- 
ginning of  November,  when  it  amounts  to  about  !6mtn.  16 
sec. ;  and  i«  subtractlvc,  that  Is  to  say,  the  clock  is  faster 
than  the  dial  by  that  quint  it  v.  At  four  times  In  the  year 
the  equation  vanishes,  or  the  dock  time  and  dial  time 
agree.  This  happens  about  the  2-Mh  of  December,  the 
16th  of  April,  the  16th  of  June,  and  the  1st  of  September. 
But  these  epochs,  depending  on  the  longitude  of  the  sun's 
perigee,  are  subject  to  some  variation.  The  equation  is 
given  In  the  Nautical  Almanac  for  every  day  of  each  year. 

EQUATOR.  In  Astronomy,  the  great  circle  of  the 
celestial  sphere,  of  which  the  plane  is  perpendicular  to 
the  axis  of  the  earth's  diurnal  motion.  It  is  called  the 
,  because  when  the  sun  Is  in  Its  plane  the  day*  and 
are  exactly  equal  all  over  the  world.  The 
divides  the  sphere 
and  the  at 
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EQUATORIAL. 

:4  bodies  are  performed  in  circlet  which  arc  parallel  to 
8.  The  right  ascensions  are  measured  on  the  equator; 

tiit-  devliii.tfion*  on  dnles  whit  li  internet!  it  .it  right 
agin.  The  equator,  in  the  heavens,  it  often  it y led  the 

tjmmtctiai. 

Id  Geography,  the  equator  it  the  great  circle  of  the  ter- 
r»»  trial  sphere  which  it  every  where  equally  distant  from 
flat  two  poles,  and  divides  the  earth  into  the  northern  and 
f'Tcthr-rn  hemispheres.  Terrestrial  Lmgitudct  are  mea- 
turrd  on  the  equator,  or  some  one  of  its  parallel  circles ; 

•  •  si :;.«:  froni  some  arbitrary  | •< ■  i 1 1  • .  »  lm  h  different 
oaaoas  assume  variously,  mott  of  them  adopting  the 
=.  ridian  which  passes  through  their  capital  city  or  prin- 

;  J  ohn-rvatory .    Latitude*  are  count* 
t»r  Along  the  meridian. 

KQl'ATO'KIAL.  An  astronomical 
trived  for  the  purpose  of  directing  a  telescope  upon  any 
c.destul  object  of  which  the  right  atcentlon  and  decli- 
rutksn  are  known,  and  of  keeping  the  object  in  view  for 
ani  length  of  time,  notwithstanding  the  diurnal  motion. 

For  these  purposes,  a  principal  axis  C  D. 
resting  on  firm  supports,  it  placed  parallel 
to  the  axis  of  the  earth's  rotation,  and 
consequently  pointing  to  the  poles  of  the 
heavent .  On  thlt  polar  axis  there  is  fixed, 
near  one  of  itt  extremities,  a  graduated 
circle  A  B,  the  plane  of  which  is  perpen- 
dicular to  the  polar  ax  It,  and  therefore 
parallel  to  the  earth's  equator.  This  cir- 
cle is  called  the  equatorial  circle,  and 
meat u res  by  its  arcs  the  hour  angles, 
or  differences  of  right  ascension.  The 
polar  axis  is  pierced  at  K  F,  and  pene- 
trated by  the  axis  of  a  second  circle  f»  H, 
at  right  angle*  to  it.  The  axit  of  the 
second  circle  has  contequently  no  con- 
any  external  support,  but  Is  sustained 
The  plane  of  the  second 
the  declination  circle,  and 
carries  the  telescope  K.  it  thus  in  all  positions  at  light 
mtries  to  the  plane  of  the  first  or  equatorial  circle  AH. 
Now  it  is  easy  to  conceive,  from  this  general  description, 
that  when  the  telescope  is  pointed  to  a  star,  the  angle  be- 
tween the  direction  of  the  telescope  and  the  polar  axis  Is 
eqoal  to  the  polar  distance  of  the  star ;  consequently,  w  hen 
a  motion  U  given  to  the  polar  axis  without  altering  the 
position  of  the  telescope  on  the  declination  circle,  the 
point  to  which  the  telescope  is  directed  will  always  lie  in 
the  smalt  circle  of  the  heavens  coincident  with  the  star's 
Unreal  path  ;  and  hence,  if  the  motion  communicated  to 
tiv>  polar  axis  be  just  equal  to  the  earth's  diurnal  rotation, 
the  star  will  remain  constantly,  and  as  long  as  we  please, 
the  fit-Id  -if  the  tele-Mope,  at  least  while  above  the 
faorison.  In  many  observations  this  is  indispensable, 
icd  it  Is  an  advantage  which  attaches  to  no  other  instru- 
ct. The  polar  axis  may  be  moved  by  a  peculiar  kind 
of  clock  machinery,  adjusted  to  sidereal  time  ;  and  the 

tw  furnished  with  I 
the  observer  from 
of  turning  the  instrument,  the  motion  thus  gi 


auction  with 
eonreiy  by  the  polar  axis, 
cirri*  G  H,  which  is  called 


n  perfectly  equable,  and  all  those  jerks  avoided  which, 
•  ben  the  instrument  Is  turned  by  the  hand,  often  prove 
fatal  to  an  observation.  ( For  the  method  of  adjusting  the 
eq  ialunal,  see  a  paper  by  Professor  Littrow  of  Vienna 
ta  the  Memoirs  of  the  Royal  Astr.  Society,  vol.  li.  o.  45.) 

E'QUERRY.  (Fr.ecuyer.)  In  the  British  Court,  a 
whortiinate  officer  under  the  master  of  the  horse.  The 
chief  equerry  is  also  styled  clerk  marshal,  with  a  salary  of 
'  p<-r  in  There  .ire  also  four  equerries  In  ordinary, 
whose  salary  la  9001.  a  year,  and  an  equerry  of  the  crown 
ttablr.    A  queen  consort  has  three  equerries. 

E'QUIA'KGULAR  FIGURE.  (Lat.  arquui  and  an. 
t*idus.)  In  Geometry,  a  figure  of  which  all  the  angles  are 
*Vul  among  themselves,  as  is  the  case  with  all  the  regular 
!»i>gons.  Two  figures  also  of  the  same  kind,  having  each 
anjie  of  the  one  equal  to  a  corrcsp  'tiding  angle  of  the 
other,  are  said  to  be  equiangular,  although  when  consi- 
♦lered  separately  they  may  not  be  equiangular  figures. 

EQUILA'TERAL  BIVALVE.  A  shell  is  so  called 
when  a  transverse  line  drawn  through  the  apex  of  the  umbo 
buret*  the  valve  into  two  equal  and  symmetrical  parts. 

EQUILA'TERAL  FIGURE,  in  Geometry,  is  one 
that  has  all  its  sides  equal  to  each  other.  Equilateral 
figures  inscribablc  in  circles  are  necessarily  equiangular ; 
h«t  the  converse  does  not  always  hold  true.  When  the 
Dumber  of  sides  is  odd,  the  equiangular  figure  inscrlb- 
able  in  a  circle  is  always  equilateral ;  hut  when  the  num. 
b«T  of  sides  la  even,  they  may  either  be  all  equal,  or 
half  equal  to  each  other,  and  the  other  half  equal  to 

"~T,  the  two  sets  being 


the  two  axes  equal  to  each 
»  right  angle.   See  Hyper 

EQUILI'BRIUM.    (Lat.  *quus,  equal,  and  libra, 
.)   In  Statics,  results  from  the  simultaneous  action 
ral  forces  on  a  body,  or  material  point,  when  they 
411 


EQUITES. 

reciprocally  destroy  each  other's  action,  so  that  the  body 
or  point,  though  free  to  move,  remains  at  rest.  Two 
equal  forces,  acting  in  contrary  directions,  destroy  each 
other ;  and  when  a  body  submitted  to  the  action  of  several 
forces  remains  at  rest,  it  is  necesary  that  the  resultant  of 
one  part  of  the  forces  be  exactly  equal  and  opposite  to 
the  resultant  of  the  remainder,  or  that  the  resultant  of  the 
whole  be  nothing.  The  science  of  equilibrium  is  thus 
founded  entirely  on  the  composition  of  forces.  See 
Statics. 

EqriLiBRtFtf .  (Lat.)  In  the  Fine  Arts,  the  Just  poise 
or  ImIhh  e  of  .i  figure  •  r  other  t,  >o  that  it  rnav  appear 
to  stand  firmly.  Alto  the  due  equipoise  of  objects,  lights, 
shadows,  Ac.  against  each  other  by  some  striking  feature. 
This  quality  is  obvious  in  the  works  of  nature,  as  well  In 
the  human  form  as  In  landscape.  In  the  latter,  for  instance, 
the  sun  Is  generally  the  medium  of  producing  it  by  strong 
contrasts  of  light  and  shadow.  In  architecture,  the  same 
means  are  employed  to  produce  the  most  striking  effects, 
on  tho  theory  of  which  Le  Roy  has  ably  written. 

Equilibrium.    In  Politics.   See  Balance  or  Powrr. 

E'QUIMU'LTIPLES.  The  products  of  quantities 
multiplied  by  the  same  numbers.  For  example,  ha  and  5  ft 
are  equimultiples  of  a  and  ft  ;  and  «r>  si »  and  m*  n  q  are 
equimultiples  of  p  and  q.  Equimultiples  of 
have  to  each  other  the  same  ratio  as  the  I 

EQUINO'CTIAL.  (See  Eqi  m  \  The  great  circle 
formed  by  the  intersection  of  the  plane  of  the  earth's 
equator  with  the  sphere  of  the  heavens.  This  term  is 
chiefly  met  with  in  the  older  books  of  astronomy,  the  term 
equator  being  now  generally  given  to  the  same  circle.  See 

EgtATOR. 

EQUINOCTIAL  POINTS.  The  two  opposite  points 
of  the  celestial  sphere,  in  which  the  ecliptic  and  equator 
intersect  each  other ;  the  one  being  the  first  point  of 
Aries,  and  the  other  the  first  point  of  Libra.  The  equi- 
noctial points  do  not  retain  a  fixed  position  relatively  to 
the  stars,  but  retrograde  or  move  backwards  from  east  fe- 
west with  a  slow  motion,  equal  to  about  AO  seconds  yearly 
requiring  25,000  years  to  accomplish  a  complete  revolution 
This  motion  is  called  the  precession  of  the  equinoxes. 

E'QUINOX  (Lat.  squus,  and  nox,  night),  in  As- 
tronomy, is  the  time  at  which  the  sun  passes  through  tbt 
equator  in  one  of  the  equinoctial  points.  When  the  sun 
is  in  the  equator  the  days  add  nights  are  of  equal  length 
all  over  the  world,  whence  the  derivation  of  the  term. 
This  happens  twice  every  year ;  namely,  about  the  21st  of 
March,  and  the  2*id  of  September :  the  former  Is  called  tho 
vernal  and  the  latter  the  autumnal  equinox.  The  equi- 
noxes do  not  divide  the  year  into  portions  of  equal  length  ; 
for  In  consequence  of  the  sun  being  at  his  greatest  distance 
from  the  earth  during  the  summer  months,  and  his  an- 
gular motion  in  his  orbit  being  consequently  slower,  tho 
Interval  from  the  vernal  to  the  autumnal  equinox  la 
greater  than  that  from  the  autumnal  to  the  vernal.  In  other 
words,  the  sun  continues  longer  on  the  northern  than  on 
"eof  theeq 
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hemisphere  Is  consequently  longer  than  In  the  i 
by  this  quantity ;  and  to  this  circumstance  some  meteoro- 
logists ascribe,  in  part  at  least,  the  higher  temperature 
that  Is  found  to  prevail  in  the  northern  hemisphere  under 
the  same  parallel  of  latitude. 

E'QUIPAGE  ili.  equipper),  In  ordinary  language, 
signifies  the  carriage,  horses,  and  liveries  which  indicate 
the  fortune  or  rank  of  any  gentleman  when  he  appears 
abroad —  Equipage,  in  marine  affairs,  signifies  the  crew 
of  a  ship,  together  with  all  a  ship's  furniture,  masts,  sails, 
ammunition,  Ac.  In  the  art  military,  It  denotes  all  sorts 
of  utensils  and  artillery,  Ac,  necessary  for  commencing 
and  prosecuting  with  ease  or  success  any  military  opera- 
tion. 

E'QUISETA'CE^E.  (Equisetum,  oneof  the  genera.) 
A  natural  order  of  Gymnosperms,  inhabiting  the  ditches 
and  rivers  of  most  parts  of  the  world.  They  have  no 
decided  affinity  with  any  known  order,  but  are  more  like 
flowering  plants  than  flowerless  ;  and  therefore  are  best 
considered  as  a  degeneration  of  Conifer*,  to  which  they 
have  so  much  resemblance,  rather  than  as  a  race  in  af- 
finity with  ferns,  with  which  they  have  no  resemblance. 
They  have  no  medicinal  qualities ;  but  for  economical 
purposes  are  useful  for  polishing  furniture,  owing  to  the 
quantity  of  silex  contained  in  their  epidermis.  They  arc 
considered  by  the  farmer,  who  calls  them  horsetails,  as  a 
sign  of  heavy,  bad.  wet  land. 

E'QUISE'TIC  ACID.  A  peculiar  acid,  discovered  by 
Braconnot  existing,  combined  with  maguetla,  I 
$  •htm  Jturiatile. 

E'QUITANT.  In  Botany,  a 
the  vernation  of  leaves,  to  denote  that  they  overlap  eai 
other  parallelly  and  entirely,  without  any  involution,  as 
the  leaves  of  Iris.  They  seem  as  If  they  bestrode  each 
other  in  opposite  directions,  whence  the  name. 
E'QUITES.    In  Ancient  History,  a  class  of 

ited  by  the 
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EQUITY. 

knights,  but  not  answering  In  all  respects  to  lti  meaning. 
The  origin  of  the  Equltes  was  the  body  of  Celcres,  insti- 
tuted bjr  Romulus  ;  and  they  originally  consisted  of  those 
who  were  rich  enough  to  serve  in  war  on  horseback,  but 
afterwards  they  became  a  distinct  order.  They  were 
chosen  promiscuously  from  the  patricians  and  plebeians 
whose  age  was  above  18  years,  and  fortune,  at  least  to- 
wards the  end  of  the  republic,  not  1cm  than  400  sestortia, 
or  3229/.  The  badges  of  the  equites  were  a  golden  ring 
and  a  robe  with  a  narrow  purple  border :  and  to  them 
were  appropriated  the  fourteen  rows  of  seats  in  the 
theatres  next  the  orchestra,  where  the  senators  sat.  This 
body  disputed  with  the  senate  the  privilege  of  forming 
the  jury  who  assisted  the  prsetor  in  trial* ;  but,  after  re- 
peated transfers  of  this  office  from  one  to  the  other,  it  was 
finally  shared  between  both.  The  equites  also  furnished 
the  fanners  of  the  public  revenue,  or  publicani;  but  though 
they  had  enjoyed  this  privilege  under  the  republic,  it  was 
only  during  the  empire  that  they  looked  to  such  offices 
as  their  birthright.  Cicero  affirms  that  the  flower  of  the 
Homan  chivalry,  the  ornament  of  Rome,  the  strength  of 
the  empire,  lay  in  these  engrossers  of  the  public  revenue  : 

tlorem  equitum  Komanorum,  ornaroentum  civitatis,  fir- 
mamentum  relpublica*,  publicani 
(SveSiebuhr'i  Homan  History.) 

E'QUITY.    (Lat.nequltas.)    In  Jurisprudence, 
the  words  of  Blackstone  {Comm.  1. 61.),  "  Since  in  laws 


i 


all  cases  cannot  be  foreseen  or  expressed,  it  is  necessary 
that  when  the  general  decrees  of  the  law  come  to  be  ap- 
plied to  particular  cases,  there  should  bo  somewhere  a 
power  vested  of  defining  those  circumstances  which  (had 
they  been  foreseen)  the  legislator  himself  would  have 
expressed."  In  the  same  view,  Grotius  defines  equity,  as 
"  Correctrix  ejus  in  quo  lex  propter  universalitatem  de- 
ficit" (De  Mquitat.  I.  •.  12.)  ;  and  distinguishes  it  from 
the  dispensing  power,  which  does  not  mitigate  law,  but 
dispenses  certain  persons  from  the  obligation  of  it.  Puffen- 
dorf  considers  it  under  two  heads, — as  declaring  a  case  to 
be  excepted  out  of  the  general  provisions  of  a  law  ;  and 
as  deciding  omitted  cases  on  which  the  law  does  not  pro- 
nounce at  all .  ( Elements,  1 . 22, 23. )  The  necessity  of  some 
power  to  modify  and  apply,  with  allowances  for  particular 
cases,  the  strict  rules  of  law,  is  necessarily  felt  tn  every 
Jurisprudence,  and  provided  for  In  different  ways.  Thus 
In  ancient  Rome  the  prartor. "  iuvare.  supplerc,  interpre- 
tari,  mttigare,  Jus  civile  potuit ;  mutare  vel  tollerc  non 

Kult."  (Digest,  1.1.  t.  1.7  i  So,  In  English  law,  the 
ges  have  constantly  assumed  the  authority  to  pronounce 
cases  to  be  within  the  "  equity,"  as  it  is  termed,  of  statutes 
or  rules,  when  they  are  not  within  its  words ;  as,  for  ex- 
ample, actiou  of  waste  given  by  the  Statute  of  Gloucester 
against  tenant  for  life  "or  years"  is  extended  by  equi- 
table construction  against  tenants  who  hold  for  a  year  or 
Dut  the  word  equity,  in  English  juris, 
more  properly  applied  to  a  separate  body 
of  law,  created  and  sustained  on  the  strength  of  prece- 
dents, and  administered  by  tribunals  distinct  from  the  com- 
i i ) ' ' a \  l a w  cfjAirt %  ititj  ccj^uii  1 1^  y ■  T h jwir a( ic^n  ^i^f  c ^ n 1 1 
from  law  originated  in  the  necessity  which  has  already 
been  spoken  of;  but  from  the  circumstance  of  the  former 
listered  by  a  different  class  of  functionaries, 
rees  assumed  this  distinct  shape  and  substance. 

8 seeking  relief  in  equity  is /tow  meant,  not  so  much  ap- 
,1ng  for  a  mitigation  of  the  strict  rules  of  law.  as  seeking 
a  remedy  before  a  tribunal  having  a  jurisdiction  either 
concurrent  with  the  courts  of  law  or  (In  some  cases)  ex- 
clusive, but  exercising  it  according  to  a  different  process 
and  on  different  principles.  The  origin  of  this  peculiar 
system  is  to  be  traced,  in  part,  to  the  system  of  uses  (see- 
Use,  Trust)  ;  In  part  to  the  obvious  advantages  resulting 
from  the  examination  of  the  |*arties,  and  compelling  dis- 
covery on  oath  in  cases  of  fraud,  account,  &c. ;  and  to  the 
power,  gradually  acquired  by  eqidty  judges,  of  compelling 
the  specific  performance  of  contracts  where  courts  of  law 
could  only  award  damages  for  their  breach  .  In  part,  also,  to 
the  peculiar  functions  imposed  by  statute  and  usage  on 
the  lord  chancellor  as  guardian  of  Infants,  idiots,  and 
lunatics,  superintendent  of  charities,  ftc.  The  general 
view  of  the  system  of  equl table  jurisprudence  as  at  pre- 
sent existing  is  given  in  the  articles  Ch  ancery  and  Trust. 
( See  Blackstonc's  Commentaries,  vol.  Hi. ;  Foublanquc  on 
Equity  {  Mitford's  Plead  ines  in  Chancery.) 

EQUIVALENTS,  CHEMICAL.  A  term  Introduced 
Into  cheroistf>  by  Dr.Wollaston  to  express  the  system  of 
definite  ratios  In  which  substances  reciprocally  combine, 
referred  to  a  common  standard  of  unity.  If  we  assume 
hydrogen  as  unity,  it  being  the  substance  which  combines 
with  others  in  the  smallest  relative  weight  or  proportions, 

for  all  ordinary  purposes  by  whole  numbers.  (See  Atomic 
Theory  and  Affinity.)  Thus,  upon  this  system  the 
equivalent  number  of  oxygen  will  be  8.  and  that  of  water 
will  be  9,  for  8  oxygen  +  1  hydrogen  =■  9  water  ;  and  the 
equivalent  of  potassium  will  be  40.  and  of  potasaa  or  oxide 
of  potassium  48,  for  40  potassium  +  *  oxygen  «-  48 
Upon  the  same  principle  the  equivalent  of 
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acid,  which  Is  a  compound  of  chlorine  and  hydrogen.  Is  37. 
for  It  consists  of  1  part  by  weight  of  hydrogen  and  36  of 
chlorine ;  or,  in  other  words,  of  an  atom  of  hydrogen  =  I  + 
an  atom  of  chlorine  b  36.  The  equivalent  of  sulphur  is  16 : 
I  to  form  sulphuric  acid  one  atom  of  sulphur  16  com- 
bines with  3  atoms  of  oxygen  (8x3)  =  24 ;  hence  the 
equivalent  of  an  atom  of  sulphuric  acid  is  16  +  24  =  40. 
These  equivalents  arc  often  expressed  by  certain  abbrevia- 
tion*, termed  chemical  symbols ;  which,  as  far  as  single 
[  equivalents  of  the  simple  substances  are  concerned,  are 
represented,  together  with  their  equivalent  u umbers,  in 
a  table  in  the  article  Chemistry. 

E'QUIVALVE.  A  bivalve  is  to  called  when  its  two 
valves  are  of  similar  size  and  form. 

EQUI'VOCAL  TERM.  In  Logic,  a  term  which  has 
several  signilleations,  applying  respectively  and  equally  to 
several  objects.  A  word  is  generally  said  to  be  em- 
ployed equivocally  where  the  middle  term  is  used  in  dif- 
ferent senses  In  the  two  premises  (see  Syllogism)  ;  or 
where  a  proposition  is  liable  to  be  understood  in  various 
senses,  according  to  the  various  meanings  of  one  of  its 
terms. 

EQUU'LEUS  . 
Minor.    The  Little  Horse;  one  of 
tions  in  the  northern  hemisphere. 

Eqculecs  was  also  the  name  given  in  antiquity  to  a 
species  of  rack  used  In  extorting  confessions.  It 
originally  practised  on  slaves,  but  at  a  later  |>eriod  it 
employed  against  the  Christians. 

E'QUUS.  (Lat.  a  horse.)  The  generic  name  of  the 
uadrupeds  with  asingle  digit  and  hoof  on  each  foot,  as  the 
one.  ass,  and  xebra.  Of  these  species  the  horse  is*  the 
largest,  most  docile,  most  valuable,  and  most  widely  dis- 
tributed over  the  globe.  Of  the  Mammalia  which  existed 
on  the  earth's  surface  during  the  tertiary  periods  of 
geology,  the  horse  is  one  of  the  few  which  have  been 
preserved  to  the  present  epoeJi  |  ami  in  the  American 
continent,  where  it  once  became  extinct,  along  with  the 
Mastodon  and  Megatherium,  it  now  again  ranges  wild 
In  vast  troops,  the  descendants  of  the  war  horse  introduced 
by  the  European  discoverers  and  conquerors  of  the  so 
called  "  new  world." 

The  first  record  of  the  taming  and  application  of  the 
horse  to  the  purposes  of  man  is  in  Genesis,  19. ;  in  which 
It  Is  written,  that  when  Joseph  transferred  bis  father's 
remains  from  Egypt  to  Canaan,  "  there  went  up  with 
him  both  chariots  and  horsemen."  The  period  when  the 
horse  Is  thus  indicated  as  a  beast  both  of  draught  and 
burden,  is  calculated  to  have  been  16.'*)  years  before  the 
birth  of  Christ.  Horse  and  chariot  races  formed  part 
of  the  Olympic  games  in  Greece,  14.V)  years  u.  c. 

The  wild  horses  which  inhabit  the  steppes  of  Tartar  v 
are  supposed  to  be,  like  those  that  traverse  the  pampas  of 
South  America,  descendants  of  certain  individuals  which 
had  escaped  from  the  thraldom  of  man.  The  best  of  the 
wild  Asiatic  races  are  those  which  inhabit  Tschcrkessi, 
Abassl,  and  the  northern  slopes  of  the  Caucasian  ran 
The  principal  varieties  which  Pallas  Indicate*  in 
Asiatic  horse  are,  first,  the  "  moustachoed  horse.' 


'I 


racteriied  by  numerous  strong  bristles  on  the  upper  Up  ; 
the  *  woolly  horse,"  a  Russian  variety,  covered  with  a 
crisp  woolly  hair,  and  common  among  the  Baschkirs  ;  a 
naked  or  hairless  horse,  not  uncommon  amongst  the 
Krlm  Tartars,  who  keep  It  always  clothed  ;  lastly,  the 
variety  delineated  by  Johnston,  in  which  a  woolly  mane 
is  continued  from  the  neck  along  the  middle  of  the  back 
to  the  tall,  and  which  Pallas  saw  among  the  Humeri. 

The  wild  horses  appear  to  be  free  from  nearly  all  those 
diseases  to  which  the  domestic  breed  are  prone.  They  are 
generally  of  a  pale  or  greyish  brown  colour,  with  brown 
mane  and  tail,  a  whitish  rauxilc,  changing  to  black  about 
the  mouth.  They  are  less  than  the  domestic  breed  ;  with 
a  larger  head  ;  longer  legs  ;  larger  ears,  with  the  apices 
sub-reflected;  the  forehead  is  more  convex  above  the 
eyes  ;  the  hoofs  are  contracted  and  sub-cylindrical  ( sn»- 
euUt  contracts,  ntbcylindroce*) ;  mane  sub-erect,  less 
|  lax  than  in  the  domestic  horse ;  the  coat.  In  winter, 
looser  and  sub- undulated  along  the  back  (in  dorsn  svb- 
undulatum} ;  the  tall  not  very  large.  They  recogrdxe  the 
presence  or  man  at  a  great  distance  when  he  approaches 
them  to  windward,  and  fly  from  him  with  wonderful 
speed  ;.  they  prefer  sunny  slopes,  and  avoid  forests  and 
steep  places.  They  do  not  wander  beyond  the. 'Oth 
of  north  latitude.  Wild  stallions  attracted  by 
mares  are  often  taken  and  killed. 

The  first  change  which  domestication  works  upon  the 
form  of  the  wild  horse  is  to  increase  the  bulk  of  his  trunk 
as  compared  with  his  head  and  limbs.  This  change  is 
beautifully  exemplified  in  the  Arabian,  which  we  mutt 
regard  as  an  early,  if  not  first  remove,  from  his  wild 
neighbours  of  the  more  northern  deserts,  and  which  the 
Bedouin  still  hunU  for  the  sake  of  their  flesh.  The 
head  is  not  only  proportionally  smaller,  but  is 
for  the  breadth  and  squareness  of 
ness  and  fineness  of  the  muzile.  the  . 
brilliance  of  the  eye.  and  the  smallness  of  the  « 
body  is  still  somewhat  light,  and  narrow  at  the 
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bat  the  shoulder  is  superior  In  Its  formation  to  that  In 
awy  other  Dreed.  The  Arabian  seldom  standi  more 
Uun  M  hands  3  Inches.  The  "  Barb."  so  railed  from  Its 
'•  country.  B,irt>..ry.  I*  <•■mrwh.it  sniallrr  thin  its 
near  ally  the  Arabian  ;  ft  seldom  rxnidi  fourteen  hands 
and  an  inch  ;  the  shoulders  are  Oat,  the  chest  round,  the 
!«m  rather  long,  and  the  head  small  and  very  beautiful. 
The  Barb  it  remarkable  for  its  fine  and  graceful  action  ; 

neral 
Our 
date  from 
•  and 


but  though  it  is  superior  to  the  Arabian  in  its  gem 
form,  ft  has  not  Its  untiring  spirit  or  its  speed.  ( 
most  valuable  English  rarities  of  the  horse  date  fr 


We  hare  no  means  of  ascertaining  the  nature  or  pecu- 
1  Untie*  of  the  horses  which  the  ancient  British  charioteers 
managed  with  such  dexterity  in  their  destructive  charges 
through  the  disciplined  troops  of  Ca»sar.  They  must 
have  been  subsequently  modified  by  crossing  with  the 
Roman  horses.  King  AtheUtan  received  from  Hugh 
Capet  of  France  several  German  running  horses ;  William 
the  Conqueror  and  his  followers  introduced  the  Spanlch 
hor*e,  with  the  blood  of  the  Barb.  The  first  Arabian 
horse  is  recorded  to  have  been  introduced  in  the  reign 
of  Henry  1. ;  and  a  greater  admixture  of  Arabian  blood 
was  a  natural  consequence  of  the  return  of  the  Crusaders. 
King  John  devoted  especial  attention  to  the  Improve- 
ment of  hi*  stud  ;  and  he  imported  one  hundred  choice 
stallion*  of  the  Flanders  kino.  The  ttse  and  strength 
required  to  carry  the  warrior  clad  in  the  heavy  armour  of 
tho*e  days  led  to  the  frequent  Introduction  in  subsequent 
reigns  of  the  large  and  heavy  war  horses  of  the  Low 
Countries.  Aftarwards.  when  the  nohlei  derived  their 
arau»«roents  more  from  the  sports  of  the  turf  and  field, 
they  were  induced  to  cross  their  stately  and  heavy  breed 
of  war  horses  with  those  of  lighter  structure  and  greater 
ipeed  ;  the  latest  Improvement  seems  to  have  been  de- 
rived from  a  direct  intermixture  of  the  pure  Arabian . 

The  principal  varieties  or  breeds  of  English  horses 
are —  The  hackney  or  road  horse.  "  He  should  be."  Mr. 
Youatt  observes,  "  a  hunter  In  miniature  ;  with  these  ex- 
His  height  should  rarely  exceed  fifteen  hands 
He  will  be  sufficiently  strong  and  more 
_  rneral  work  below  that  standard.  He 
be  of  a  more  compact  form  than  the  hunter,  of 
his  height.    It  is  of  essential 

be 

The  pastern 

should  bo  short,  and  leu  oblique  or  slanting  than  that  of 
the  hunter  or  race  horse.  The  foot  should  be  of  a  site 
Mrresponrung  with  the  bulk  of  the  animal,  neither  too 
hollow  nor  too  flat,  and  open  at  the  heels.  The  forelegs 
should  be  perfectly  straight  ;  for  a  horse  with  his  knees 
bent  will  from  a  slight  cause,  and  especially  if  over- 
weighted, come  down.  The  back  should  be  straight  and 
short,  vet  sufficiently  long  to  leave  comfortable  room  for 
the  saddle  between  the  shoulder*  and  the  huck  without 
1  'Hi  <ith«-r    >'>m«'  j ■  r » •  > *  prefer  .i  )i"ll"w  hacked 

Basse.  It  is  generally  an  easy  one  to  go.  It  will  canter 
wen  with  a  lady  ;  but  it  will  not  carry  a  heavy  weight, 
nr  stand  much  hard  work.  The  road  horse  should  be 
high  hi  the  forehead,  round  In  the  barrel,  and  deep  In 
the  chest."* 

The  origin  of  the  better  kind  of  coach  hone,  says  Mr. 
Youatt,  is  the  "  Cleveland  hay,"  confined  principally  to 
Yorkshire  and  Durham,  with  Lincolnshire  on  one  side 
and  Northumberland  on  the  other,  but  difficult  to  meet 
with  pure  in  either  county.  The  Cleveland  mare  is 
"  by  a  three-fourth  or  thorough-bred  horse  of  *uffi- 
and  height,  and  the  produce  is  the  coach 
In  repute,  with  his  arched  crest  and  high 


a  breed  called,  from  its  round 
"  It  stood  from  fifteen 


deep  and  flat. 


hi,  or  rather 

make,  the 


puffed  and  roared  so  a*  to  be.  heard  at  a  considerable  dis- 


tance ;  yet  he 
ciently  fleet  to  put  his  full 
at  the  age  of  twenty-flv 


half.  His  strength  is  proportionally  far  greater 
his  site ;  he  is  perfectly  docile,  and  will  fatten  on 


activity  to  do  it  effectually,  and  hardihood  to  stand  a 
Immf  day's  work."  This  valuable  breed  is  now  nearly 
extinct  :  It  Is  thought  to  have  been  produced  from  the 
Norman  stallion  and  the  Suffolk  cart  mare.  Excellent 
carriage  horses  are  ol 
with  a  good  hunter. 

pnrtrh  crossed  with  the  Flanders. 

The  breed  of  English  racers  Is  traced  authentically 
to  an  Arabian  stallion  introduced  into  this  country  by  a 
Mr.  Darley.  and  hence  called  the  "  Parley  Arabian." 
Anterior  to  this  period  the  pedigree  of  a  racer  ran  rarely 
be  carried  bark  berond  some  obscure  reference  to  an 
Eastern  hor*e.  Trie  Darley  Arabian  was  the  sire  of 
Firing  Cbllders,  and  the  great  grandsire  of  Eclipse. 
Er"lip*r-  was  remarkable  for  the  very  great  sixe,  obliquity, 

and  lowness  of  his  shoulders ;  the  shortness  of  his  fore-  I  longer  on  the  incisors  of  the  upper  jaw.    Of  course  the 
quarters ;  hi*  ample  and  finely  proportioned  quarters,  and  j  marks  are  obliterated  in  proportion  to  the  friction  to  which 
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ent  on  the  turf  sutti- 
t he  test.    Eclipse  died 
twenty-five  years,  having  begot  the  ex- 
imber  of  three  hundred  and  thirty-four 

winners. 

Another  stream  of  Eastern  blood  was  Introduced  Into 
the  sw  elling  veins  of  our  thorough -bred  horses  by  a  beau- 
tiful Barb,  called  the  Godolphin  Arabian. 

The  hunter,  a  favourite  English  variety,  includes  as 
much  of  the  blood  and  high  breeding  of  the  racer  as  is 
compatible  with  the  power  and  endurance  demanded  by 
the  chase.  The  author  of  the  excellent  work  on  the 
horae  In  the  Library  tif  Useful  Knowledge,  thus  describes 
the  good  points  of  a  hunter :  —  The  first  property  of  a 
good  hunter  is,  that  he  should  be  light  in  hand.  For 
this  purpose  his  head  must  be  small ;  nis  neck  thin,  es- 
pecially beneath  ;  his  crest  firm  and  arched ;  and  hit  jaws 
wide.  The  head  will  then  be  well  set  on.  It  will  form 
a  pleasant  angle  with  the  neck,  which  gives  a  light  and 
pleasant  mouth." 

The  more  extreme  varieties  which  we  have  In  England 
•re  the  ponies  and  Galloways:  of  these  the  Sheltie  or 
Shetland  pony  is  the  most  diminutive  ;  It  rarely  exceeds 
nine  hands  nigh,  and  sometimes  does  not  reach  seven 
and 
than 

the  hardest  fare. 
The  dental  character  of  the  horse,  and  of  the  genus 
jvus,  it  thus  expressed  in  zoology  :  — 

6.  Lanlncs  -p-j,  Molarit  —  -  40 ,  L  c.  It  has 

six  incisors  or  nippers  In  the  front  of  both  the  upper  and 
lower  jaws,  one  tusk  or  canine,  and  six  molars  or  grinders, 
on  each  side  of  both  jaws.  They  appear  in  the  following 
order  :  —  The  two  middle  incisors,  and  the  two  anterior 
grinders,  come  into  place  at  about  a  week  after  birth  ;  the 
third  grinder  In  the  course  of  the  first  month  ;  the  two 
adjoining  incisors  before  the  end  of  the  sixth  week  ;  the 
two  outer  incisors  between  the  sixth  and  ninth  month  ; 
making  the  six  incisors  above  and  below,  and  com- 
pleting what  is  termed  the  colt's  mouth.  There  are  also 
two  very  small  'deciduous  canines  developed  at>out  the 
sixth  month;  the  fourth  grinder  generally  makes  its 
appearance  at  the  end  of  the  first  year  ;  and  thus  the  for- 
mula, Incisor.  I  molares  tl|,  is  characteristic  of  the 

yearling  foal.  A  fifth  grinder  makes  its  appearance  at 
the  end  of  the  second  year  ;  and  now  commences  the 
displacement  of  the  first  set,  and  the  protrusion  of  the 
second  or  permanent  set  of  teeth.  The  deciduous  teeth 
are  lost  in  the  order  of  their  acquisition  ;  the  two  middle 
incisors  of  both  the  upper  and  tower  jaws  are  displaced 
between  the  second  ami  third  years;  the  first  and  second 
deciduous  grinders  are  shed  at  two  years  and  eight 
months.  A  three-year  old  colt  has  the  permanent  middle 
incisors  above  the  gum,  but  not  on  a  level  with  the  ad- 
joining deciduous  incisors  ;  they  are  also  characterised 
by  a  large  and  deep  groove  containing  a  black  substance 
traversing  transversely  the  working  edge  of  the  crown  of 
the  tooth  ;  the  sixth  grinder  is  also  coming  into  place. 
At  three  pears  and  a  ha(f  or  little  later  the  adjoining  de- 
ciduous Incisors  are  shed,  and  their  large  successors 
begin  to  peep  above  the  gum  ;  the  small  lateral  incisors 
are  diminished  in  size  and  much  worn.  This  gives  a  very 
characteristic  condition  tp  the  mouth. 

At/our  year*  the  sixth  grinder  has  attained  the  level 
of  the  others  ;  the  permanent  tusks  begin  to  appear ;  the 
second  permanent  Incisors  have  come  into  place,  and  are 
marked  with  a  deep  fissure  extending  quite  across  the 
edge  of  the  crown  ;  the  corresponding  mark  in  the  middle 
Incisors  is  worn  wider  and  fainter  ;  the  third  deciduous 
is  shed.  The  external  Incisors  are  shed  between 
and  a  half  and  five  yean.  At  five  yean  their  perma- 
nent successors  are  in  place,  with  a  long  deep  mark  on 
the  inner  side  of  the  edge  of  the  crown.  The  corre- 
sponding mark  is  much  worn  in  the  middle  incisors,  and 
to  a  less  degree  in  the  adjoining  ones.  The  tusks  are 
about  an  inch  in  length.  At  m  years  the  mark  or  fissuro 
on  the  middle  incisors  is  worn  away,  but  a  discolouration 
on  the  part  remains ;  the  mark  in  the  adjoining  Incisors  Is 
shorter,  broader,  and  fainter ;  and  the  lateral  incisors 
present  the  edges  of  the  enamel  in  a  more  regular  state, 
and  evidently  worn  ;  the  tusks  are  an  inch  In  length  and 
pointed  ;  the  third  permanent  grinder  has  taken  its  place 
in  the  dental  series.  At  seven  yean  the  mark  is  worn 
away  on  the  four  middle  incisors  in  both  jaws,  and  in 
progress  of  obliteration  in  the  lateral  Incisor:  the  apex 
of  the  canine  or  tusk  is  blunted.  At  eight  years  the 
mark  is  gone  from  all  the  lower  incisors,  and  they  cease 
to  afford  any  indication  of  the  subsequent  age  of  the 
horse.  The  tusks  are  rounded  off  ;  the  marks  remain 
longer  on  the  incisors  of  the 
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ERA. 

the  teeth  are  subject ;  they  are  sooner  lost  In  ■  ■  tall-fed 
horse  than  in  one  at  grass  ;  they  aro  prematurely  worn 
away  In  the  crib-biter. 

The  age  of  a  horse  l>elng  always  calculated  from  the 
1st  of  May,  it  is  very  difficult  to  determine  whether  an 
animal  '<>••  a  late  foal  of  one  year  or  an  early  one  of  the 
next.  A  horse  may  be  made  to  appear  older  than  he 
really  is  by  premature  extraction  of  the  deciduous  teeth  ; 
or  younger  by  imitating  artificially  the  natural  marks  of 
the  incisors  after  they  have  been  obliterated  by  attrition  ; 
but  these  frauds  are  readily  detected  when  all  the  con- 
coinltant  conditions,  of  a  horse's  mouth  are  scanned  by 
the  practised  eye. 

Owing  to  the  premature  labour  to  which  the  horse  is 
in  general  condemned  in  this  country,  and  to  the  present 
rapid  rate  of  travelling,  he  has  rarely  a  chance  or  living 
our  his  natural  term  of  existence.  A  well-used  horse 
may  last  between  thirty  and  forty  years.  Mr.  Percival 
gives  an  account  of  a  barge-horse  that  died  in  his  sixty- 
second  year.  Mr.  Youatt  quotes  the  record  of  another 
horse  that  received  a  ball  In  his  neck  at  the  battle  of 
Preston  In  1715,  and  which  was  extracted  at  his  death  in 
17»«. 

ERA.    See  .Winn. 

ERA'SED.  in  Heraldry,  signifies  any  thing  forcibly 
>rn^otT.  leaving  the  edges  jagged  and  uneven  ;  as,  a  lion's 

Tra'st'ian's.  The  followers  of  Erastus,  a  German 
divlno ;  a  sect  which  obtained  some  notoriety  In  England 
in  the  time  of  the  cItII  war*.  They  referred  the  punish- 
ment of  all  offences,  civil  or  religious,  to  the  civil  magis- 
trate ;  and  asserted  that  the  church  had  no  power  to  enforce 
any  acts  of  discipline,  nor  to  refuse  the  communion  of  the 
Lord's  Supper  to  any  one  who  desired  it. 

E'RATO.  (Gr.ifwr,  Jot*.)  In  Ancient  Mythology, 
the  muse  who  presided  over  love  poetry.  (See  Caltimaehi 
Epigramm.)  She  is  frequently  confounded  with  Terpsi- 
chore ;  and  in  the  7th  Book  of  the  JF.neid  she  is  invoked 
by  Virgil  as  synonymous  with  Calliope. 

E'REBUS.  (Gr.  Eii$H.)  According  to  the  classic 
mythology,  the  son  of  Chaos  and  Darkness,  who  dwelt  In 
the  lowest  part  of  hell,  which  is  frequently  called  by  his 
name. 

ERETHI'SMUS.  (Gr.  tetB^ut, toereite.)  Thisterm 
is  generally  applied  to  a  peculiarly  irritable  state  of  con- 
stitution, which  occasionally  results  from  the  use  of  mer- 
cury, and  in  which  there  is  great  depression  of  strength  and 
Irregularity  of  pulse,  anxiety,  paleness,  and  tremors. 

E'RGOT,  or  CLAVUS,  Is  a  disease  of  the  rye.  pro- 
duced by  the  attack  of  fungi  which  take  possession  of 
the  ovary  and  destroy  It,  producing  In  its  room  a  long, 
black,  hard,  hornlike  body.  It  Is  remarkable  for  the  spe- 
cific stimulating  cftVcts  it  produce!  in>on  the  uterus,  on 
which  account  it  is  much  employed  in  cases  of  difficult 
parturition. 

KRICA'CE-C.  (Erica,  one  of  the  genera.)  A  natural 
order  of  shrubby  Exogens,  inhabiting  the  Cape  of  Good 
Hope  and  many  other  places.  It  differs  from  Vaccinacett 
and  Campanulacea*  in  the  superior  ovary ;  from  Epacri- 
dacea-  in  the  anther  being  two-celled  ;  from  Pyrolacete  and 
Mottotropacea-  m  the  structure  of  the  seeds,  and  In  habit ; 
and  from  all  the  orders  represented  by  Scrap kulariaccct 
and  Gentianacctc  in  the  number  of  the  cells  of  the  ovary 
agreeing  with  the  lobes  of  the  calyx  and  corolla.  Their 
general  qualities  are  astringent  and  diuretic,  some  few 
being  poisonous.  The  ArbtUus,  Andromeda,  Kalmia, 
JiPn>dodcndron,  Azalea,  all  well  known  shrubby  plants  of 
great  beauty,  belong  to  this  order. 
ERI'CHTHl AN'S.  See  EatctiTHCS. 
ERPCHTHUB.  (Gr.  earlu,  and  the  earth.) 
A  genus  of  long-tailed  Decapod  Crustaceans,  inhabiting 
the  tropical  ocean.  These  cru*tacea  are  remarkable  for 
the  delicate  and  often  transparent  and  colourless  character 
of  their  large  and  undivided  thoracic  shield  or  carapace, 
which  always  Is  terminated  anteriorly  In  a  styliform  ros- 
trum :  they  have  no  moveable  rostral  plate,  and  the  gills 
are  in  general  very  small  and  simple,  and  sometimes 
wholly  Inconspicuous.  The  genus  thus  characterised  Is 
now  subdivided  Into  Squillerichth its .  Almia,  and  Erich- 
thus  proper  ;  and  the  whole  are  included  under  the  famflr 
name  of  Eriehthians,  or  Eriehthid,e,  which  in  the  natural 
system  ranks  next  to  the  Squitttda;  or  *ca  m.intioes. 

ERI'DAN'US.  (The  river  Eridanus.)  One  of  the 
ancient  constellations  iu  the  southern  hemisphere,  first 
mentioned  by  Aratus. 

EHINA'CEUS.    (Lat.  erinaceus,  a  hedgehog.)  A 
genus  of  useful  Insectivorous  Mammals,  of  which  our 
hedgehog  is  a  well-knowr 
*  species.    The  teeth  are 


>of  self-defence 

against  larger  carnivorous  quadrupeds.  Nature  has, 
however,  provided  the  hedgehog  with  a  compensatory 
coat  of  armour,  thickly  bristled  over  with  strong  elastic 
spines,  and  capable  of  being  drawn  by  powerful  cutaneous 
muscles  over  every  part  of  the  body.  When  the  hedge- 
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ah  me  store  oi  nutriment  wuicn  ne  carries  w  i 
his  place  of  hybernation  is  a  thick  layer  of  fat 
viscera  and  beneath  his  skin,  which  is  slowly 
as  the  little  waste  of  hi*  inactive  life  requires. 


ERODED. 

hog  thus  puts  himself  in  a  defensive  attitude,  he  resomhh 
a  bri»tle<l  sphere ;  and  is  capable  of  enduring  hard  bio* 
or  heavy  falls  without  suffering  material  injury. 

Mr.  Dell  says,  in  his  excellent  history  of  British  qua* 
rupeds.  "  The  strength  and  elasticitr  of  this  covering 
such,  that  I  have  repeatedly  seen  a  domesticated  hcdgi 
hog  in  my  own  possession  run  towards  the  precipitin 
wall  of  an  area,  and  without  hesitation  throw  itself  ofl 
and  contracting  at  the  same  instant  into  a  ball,  in  whic 
condition  it  reached  the  ground  from  a  height  of  twrelv 
to  fourteen  feet,  after  a  few  moments  it  would  unfold  1 
self  and  run  off*  unhurt." 

As  the  food  of  the  hedgehog  consists  almost  entirely  r 
cold-blooded  animals,  which  in  our  climate  almost  entirel 
disappear  from  the  scene  oC  nature  in  the  winter  sc&.%nt 
the  hedgehog  must  have  starved  if  he  had  not  been  er 
dowed  with  the  singular  property  of  subsiding  into 
state  of  suspended  animation  during  the  period  of  fkmin* 
In  order,  however,  to  preserve  the  tow  temperature  whic 
he  then  possesses,  he  prepares  in  some  retired  hole  a  »<• 
nest  of  moss  and  leaves  ;  and  thus  passes  his  winter  "  un 
disturbed  by  the  violence  of  the  tempest,  and  only  rcn 
dered  still  more  profoundly  torpid  by  the  bitterest  frost. 
AH  the  store  of  nutriment  which  he  carries  with  hiin  t 

about  hi 
ahsorlx  <1 
requires',  and  mor 
rapidly  during  the  first  few  days  of  his  resuscitation  ii 
spring.  The  female  produces  from  two  to  four  youni 
ones  In  the  summer;  they  are  blind,  and  covered  witi 
•oft  and  flexible  spines.  The  hedgehog  has  thirty-si? 
teeth.  The  intermaxillary  bones  contain  six  teeth,  o 
which  the  two  anterior  are  longer  than  the  rest,  place 
wide  apart,  directed  obliquely  downwards  with  a  slighi 
convergence.  The  six  upper  incisors  are  opposed  to  sis 
below,  of  which  the  two  anterior  ones  have  the  same  dis- 
proportionate sise  as  the  corresponding  ones  above,  oi 
the  remaining  teeth  the  four  posterior  ones  on  each  sidV 
of  both  jaws  are  large,  multicuspidate,  true  mo  lares.  The 
Intermediate  teeth  are  small,  with  two  fangs,  and  repre- 
sent the  spurious  molares. 

E'RIOC  AULO'N  K.E.  (Eriocaulon.  one  of  the  genera. ) 
A  natural  order  of  Endogens,  Inhabiting  the  marshes  of 
most  parts  of  the  world  |  usually  combined  with  Resti-j- 
cett.  It  is  composed  of  herbaceous  plants,  with  their 
flowers  growing  in  close  heads,  and  contains  no  species  of 
any  known  use.  « 

ERIO'METER.  (Gr.  t(<»,  tcool,  and  utretr,  a  mea- 
sure.) An  optical  instrument  proposed  by  the  late 
Dr.  Young  for  measuring  the  diameters  of  minute  par- 
ticles and  fibres,  by  ascertaining  the  diameter  of  any  one 
of  the  series  of  coloured  rings  they  produce.  "The 
eriometer  is  formed  of  a  piece  of  card  or  a  plate  of 
brass,  having  an  aperture  of  about  a  fiftieth  of  an  Inch 
In  diameter  in  the  centre  of  a  circle  about  half  an 
Inch  in  diameter,  and  perforated  with  about  eight  small 
holes.  The  fibres  or  particles  to  be  measured  are  fixed 
In  a  slider  ;  and  the  eriometer  being  placed  before  a 
strong  light,  and  the  eye  assisted  by  a  lens  applied  behind 
the  small  hole,  the  rings  of  colours  will  be  seen.  The 
slider  must  then  be  drawn  out  or  pushed  till  the  limit  of  the 
first  red  and  green  ring  (the  one  selected  by  Dr.Younjr) 
coincides  with  the  circle  of  perforations,  and  the  index 
will  then  show  on  the  scale  the  slie  of  the  particles  ur 
fibres."   (Brewster's  Optics,  Cabinet  Cyclopaedia.) 

ERI'PHIA.  >  Cr.ifjfM.)  A  genus  of  short-tailed  or 
Brachyurous  Crustaceans,  Including  the  Cancer  sptnjfrum, 
Herbst. ;  Cancer  omagra,  Fabr. ;  and  other  later  disco- 
vered species. 

ER'MINE.   ("  This,"  says  Gwilllm,  "  Is  a  little  beau 
less  than  a  squirrel,  that  hath  his  being  in  the  woods  of 
the  land  of  Armenia,  whereof  he  taketh  his  name.")  In 
Zoology,  a  species  of  Mas  tela,  or  stoat,  differing  from  the 
common  weasel  in  being  about  one  third  larger,  and  in 
having  a  somewhat  broader  head  and  a  longer  tail.  In 
the  summer  season  the  upper  part  of  the  head,  neck,  and 
body,  and  the  greater  part  of  the  tall,  are  of  a  pale  reddish 
brown  colour  ;  the  under  parts  white,  with  a  very  slight 
tinge  of  yellow  ;  tlpof  the  tail  black,  and  somewhat  busby. 
In  the  winter  the  whole  of  the  body  becomes  white, 
slightly  tinged  with  yellow  ;  but  the  black  termination  of 
the  tail  is  permanent.    The  fur  is  closer  and  finer  at  this 
season,  especially  in  the  colder  latitudes,  from  which 
countries  the  ermine  affords  one  of  the  most  beautiful 
and  valuable  of  furs.   When  made  up  the  tails  arc  in- 
serted one  to  each  skin,  at  regular  distances,  and  in  the 
quincunx  order ;  and  thus  arranged  the  ermine  fur  forms 
the  distinctive  doubling  of  the  state  robes  of  sovereign* 
and  nobles,  as  well  as  of  their  crowns  and  coronets. 

EauiKB.  In  Heraldry,  one  of  the  furs  used  in  Ma- 
sonry.    R  represents  the  skin  of  that  animal  white, 


spotted  or 

ermine  In  having  the  side  hairs  of  the  timberings  red. 
Emunois  is  the  same  as  ermine,  except  that  gold  is  sub- 
stituted for  the  white.  Pean  is  black,  timbered  with  gold. 
ERO'DED.   (Lai.erodo./giKUf.)  In  Zoology,  when 
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EROTIC. 


as  If 


EBCKTIC  (Gr.  u»f,  lore),  is  an  epithet  applied  gene- 
rail;  to  ail  that  relates  tu  the  passion  of  love.  Thus 
whatever  excites  that  passion,  or  depicts  its  effects,  is 
termed  erotic.  In  a  more  confined  seme,  this  appellation 
has  been  conferred  on  a  certain  class  of  Greek  and  Latin 
asters,  both  in  prose  and  poetry,  of  whose  writings  love 
formed  the  principal  theme.  Of  these  the  most  distin- 
jriuhed  are  Achilles  Tatlus,  lleliodorus.  Anacreon,  Sap- 
pho, Ortd,  Tibullus.  Propertius,  &c.  (See  the  learned 
vrork  entitled  Scripture*  Erolici  Grain,  emra  Mitichcr- 

E  O'TOMA'NIA.   (Cr.         and  asswms,  tnadnett.) 
*  aberration,  supposed  to  be  occasioned  by  the  pas- 


}GY,  mora  properly  llerpetoloty.  (Gr. 
icru-K.  a  reptile,  and  kvyot.  a  discount.)  The  branch  of 
xoologieal  science  which  specially  treats  of  the  class  Rep- 
tilia.  This  class  of  animals  is  characterised  by  having  a 
heart  to  constructed  as  to  transmit  to  the  lungs  a  part 
only  of  the  circulating  mass  of  blood  which  it  receives 
from  the  systennl  veins,  the  remainder  being  sent  again 
to  the  body  without  having  been  purified  in  the  lungs. 
There  thus  results  a  less  amount  of  reaction  of  oxygen 
upon  the  blood  than  takes  place  in  Mammalia,  and  con- 
leqoeotly  a  lower  grade  of  animal  heat,  and  an  inferior 
activity  of  muscular  contraction  ;  but,  as  the  proportion 
of  venou*  blood  transmitted  by  the  heart  to  the  general 
system  varies  in  different  reptiles  with  the  various  modi- 
fications of  the  heart,  there  Is  a  corresponding  difference 
in  the  manifestation  of  their  vital  phenomena. 

As  reptiles  are  thus  exempt  from  the  office  of  preserving 
the  temperature  of  a  circulating  fluid  many  degrees 
warmer  than  that  of  the  external  atmosphere,  they  nave 
bo  need  of  teguments  adapted  to  retain  heat ;  and  are 
accordingly  naked,  or  covered  with  scales  or  hard  bony 
plate*.  Their  brain  is  very  small,  and  without  the  great 
commissures.  The  lungs  serve  more  or  less  as  reservoirs 
at  well  as  decomposers  of  the  atmospheric  air ;  and  thus 
with  a  certain  degree  of  independence  of  the  general  cir- 
the  reptiles  are  enabled  to  remain  much  longer 
than  either  birds  or  mammalia.  Some 
have  in  addition  to  their  lungs 


gills 

breathing  water,  either  during  their  immature  state,  or 
thrmurhout  life,  and  thus  are  truly  amphibious.  With  a 
ckl  blood,  low  respiragon,  low  sensation,  and  sluggish 
habits,  is  associated  an  extraordinary  power  of  eudur- 
ince  of  abstinence  and  bodily  injury. 

Reptiles  are  either  oviparous,  or  ovoriviparous :  they 
do  not  incubate.  They  present  a  great  variety  of  forms, 
sat)  constitute  altogether  a  much  less  natural  group  than 
either  birds  or  mammals.  The  character  which  Curler 
has  assigned  to  the  licptilia  would  not  seem  to  distinguish 
them  from  certain  fishes  with  highly  developed  air  blad- 
der*, without  the  additional  statement  that  the  organ  of 
tmeil  in  the  class  Reptilia  is  situated  in  a  canal  commu- 
nicating both  with  the  cavity  of  the  mouth  and  the  ex- 
ternal surface. 

Cuvier  dirides,  after  Brongniart,  the  reptiles  into  four 
orders,  vis. ;  — 

The  Chekmia  (tortoises  and  turtles);  of  which  the 
heart  has  two  auricles,  and  the  body  is  supported  on  four 
I'-ei.  and  inclosed  between  two  plates  or  shields  formed 
b>  the  ribs  and  sternum. 

The  Sour t  a  ( lizards  and  crocodiles ) ;  of  which  the  heart 
>u»  two  auricles,  and  the  body,  supported  on  four  legs,  is 
covered  with  scales. 

The  Ophidia  (slow- worms  and  serpents) ;  of  which  the 
heart  has  two  auricles,  and  the  body  is  without  legs.. 

The  Batrachia  (frogs,  toads,  newts,  Ac);  of  which  the 
heart  has  but  one  auricle,  arid  the  body  is  naked,  and 
•upported  on  four,  or  in  a  few  cases  two  legs.  Most  of 
U)e»e  pA.<»,  as  they  advance  to  maturity,  from  the  con- 
ation of  a  fish  breathing  by  gills  to  that  of  a  quadruped 
breathing  by  lungs.  Some,  however,  never  lose  their  gills. 

Such  are  the  characters  assigned  by  Cuvier  (in  U'jS) 
to  his  primary  divisions  of  the  class  Reptilia,  but  they  are 
*ot  a  true  expression  of  the  organisation  of  the  groups 
so  distinguished.  The  Batrachia,  for  example,  have  since 
Men  proved  to  have  two  auricles,  although  not  so  dia- 
externallv  as  the  other  reptiles.   Some  of  Cuvier '• 


...  again,  have  two  distinct  ventricles  ;  whilst  the  rest 
have  but  one,  like  the  Chctonitt  and  Ophidia,  The  cro- 
codiles, alligators,  andgharrials  are  the  higher  organised 
Souria  here  alluded  to ;  and  since  they  differ  also  from  the 
I -err  rime  Sauria  in  having  a  simple  undivided  tongue 
sad  intromittent  organ,  and  a  well-marked  modification 
of  the  tegumentary  system,  they  deserve  to  rank  as  a 
dutinet  order,  at  the  head  of  the  class  Reptilia.  This 
°r»ler  has  been  termed  by  M  err  em  Loricata  ;  for  the 
dun,  in  fact,  instead  of  being  covered  by  imbricated  scales. 
Is  strengthened  and  protected  by  several  rows  of  flattened 
and  generally  elliptical  bones,  developed  between  the 
ci title  and  true  skin,  and  often  supporting  a  longitudinal 
t;  these  bones  or  scutse are  situated  chiefly  along  the 
I  part  of  the  neck,  body,  and  tail. 


Another  order  of  Reptilia  is  clearly  Indicated  by  the 
remains  of  several  large  or  even  gigantic  species  now 
extinct,  In  which  the  extremities  were  modified  to  serve 
as  fins  on  the  plan  of  the  paddles  of  the  Cetacean  These 
reptiles  are  chiefly  referable  to  the  gcuera  Ichthyosaurus 
and  Pletiotaunu  i  they  were  marine,  and  of  predaceuus 
habits,  and  constitute  the  order  Enaliosauria. 
The  Chekmia  form  a  third  and  very  natural  order. 
Those  Saurians  of  Cuvier  which  have  a  heart  composed 
of  a  single  ventricle  and  two  auricles,  which  have  a  bifid 
tongue  and  double  intromittent  organ,  and  which  have  a 
scaly  and  generally  Imbricated  covering,  form  a 
order  of  reptiles,  to  which  the  I 
given. 

The  Ophidia  of  Curler 
reptiles.  Some  naturalists  have  proposed  to  unite  the 
serpents  with  the  lizards  in  the  same  order,  on  account 
of  the  gradual  transition  traceable  In  different  genera 
from  one  to  the  other  group  ;  but  the  c  lass  of  reptiles,  by 
parity  of  reasoning,  ought  to  be  merged  in  that  of  fishes  ; 
and  the  naturalists  who  favour  the  blending  of  the  tetra- 
podal  with  the  apodal  reptiles  seem  to  forget  that  an 
order  is  a  conventional  division,  a  group  of  convenience, 
and  not  an  entity  circumscribed  by  nature.  To  sepa- 
rate the  Batrachia  as  a  distinct  class  from  the  Reptilia, 
seems  to  be  an  error  in  the  opposite  extreme.  The 
viviparous  four-footed  salamander,  breathing  air  by  mem- 
branous lungs,  and  circulating  blood  by  a  biauricular 
heart,  is  thus  placed  in  a  distinct  class  from  the  four-footed 
lizard,  without  any  essential  difference  in  the  pulmonary 
or  sanguiferous  systems  to  warrant  the  separation ;  the 
only  differences  that  can  be  urged  for  such  a  step  are  a 
modification  of  the  tegumentary  covering,  and  a  greater 
development  and  later  continuance  of  the  temporary 
branchial  apparatus,  of  which  traces  are  met  with  in  the 
embryos  of  all  the  air-breathing  Vertebrata ;  and  a  modi- 
fication of  the  reproductive  system.  The  naked  integu- 
ment ;  the  presence  of  external  gills  in  the  young  state ; 
the  almost  simultaneous  fecundation,  sometimes  without 
intromission,  of  numerous  ova,  —  may  be  grounds  for  re- 
garding the  Batrachia  or  Amphibia  as  a  subclass,  or  a 
group  somewhat  higher  than  an  order :  but  seem  not  to 
warrant  their  separation  from  the  scaled  reptiles  as  a 
distinct  class,  as  a  group  equivalent  among  Vertebrata 
to  that  of  birds  or  mammals .  For  the  i 
above  orders  see  Lojuca 

Sot1  AMAT A,  OmiDtA,  BATKACHIA, 

K'KPETON.   See  Hebpeton. 

EKRA'TA.  (Lat.)  The  term  applied  to  the  faults 
that  have  escaped  in  the  impression,  or,  as  the  case  may 
be.  In  the  composition  of  a  work  ;  usually  inserted  in  a 
list  either  at  the  commencement  or  the  end  of  the  book. 
This  manner  of  indicating  typographical  errors  is  coeval 
with  the  art  of  printing  itself.  Various  dissertations  have 
been  devoted  to  this  subject ;  among  others  may  be  men- 
tioned that  of  Llndenbcrg,  De  Erroribu*  Typographic^, 
which,  although  of  a  somewhat  impracticable  nature, 
contains  many  ingenious  observations. 

K'KROR.  In  Law,  a  writ  of  error  is  one  which  author- 
izes the  judges  of  a  superior  court  to  examine  a  record 
on  which  judgment  has  been  given  in  an  inferior  court 
on  an  allegation  of  error  in  pleading  a  process,  &c,  and 
to  affirm  or  reverse  the  same.  It  Is  the  common  remedy 
for  erroneous  judgments  in  courts  of  record.  Error  lies 
from  inferior  courts  of  record,  and  from  the  Common 
Pleas,  to  the  King's  Bench ;  from  each  of  the  three  su- 

r trior  courts  to  the  judges  of  the  other  two  sitting  in  the 
xchequer  Chamber;  from  the  Exchequer  Chamber, 
and  in  certain  cases  directly,  to  the  House  of  Lords.  It 
lies  in  criminal  as  well  as  civil  cases.  Writ  of  error 
must  be  brought  within  twenty  years.  Correctly  speak- 
ing, It  Is  applicable  only  for  the  reversal  of  judgments  on 
account  of  errors  In  law,  and  not  of  fact. 

EH  SR.  The  name  given  by  the  English  and  Scots  to 
the  dialect  of  Celtic  spoken  by  the  Inhabitants,  of  the 
Highlands  of  Scotland.  The  term  is  evidently  another 
form  of  the  word  Irish.  The  people  speaking  the  Erse 
tongue  call  themselves  Gael  (written,  but  not  pronounced, 
Gaidheal),  and  their  language  Gaelig.  The  inhabitants 
of  the  low  country  of  Scotland,  It  is  remarkable  enough, 
they  call  (,„//,  a  term  which  they  occasionally  apply  also 
to  any  stranger.  England  In  the  Erse  language  is  called 
Sasion,  meaning  Saxony ,  and  the  people  and  language  Sat- 
tonach  ;  the  latter  being  often  called  Rturla,  which  means 
speech  in  general,  and  in  this  case  "  the  language  "  par 
excellence.  The  Irish  are  called  by  the  Scots  Highlanders 
Gael,  like  themselves,  with  the  distinction  of  belonging  to 
Erin,  or  Ireland.  For  the  Welsh  and  their  country  there 
appear  to  be  no  names  known  to  the  Erse  language. 
The  Erse  or  Gaelic  has  been  asserted  to  be  one  of  the 
dialects  of  that  Celtic  or  Gaulish  language  which  is  once 
supposed  to  have  pervaded  nearly  the  whole  western 
portion  of  Europe,  including  France,  Spain,  and  Britain. 
For  such  an  hypothesis,  however,  there  is  no  good  evi- 
dence ;  and  all  analogy  Is  wholly  opposed  to  the  supposition 
that  a  people  so  rude,  so  divided,  and  so  scattered  as 
the  inhabitants  of  Europe  were  2000  years  ago,  should 
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have  had  a  common  language.  The  great  probability,  on 
the  contrary,  is  that  in  such  time*  there  were  in  Europe,  as 
there  are  now  in  America,  in  Hindostan,  and  in  the  great 
group  of  the  Oriental  Archipelago,  many  languages  ;a  few 
so  closely  connected  as  to  amount  only  to  dialects  of  each 
other,  but  the  greater  number  either  differing  wholly,  or 
agreeing  only  In  a  few  words,  —  communicated  possibly 
through  the  medium  or  religion,  or  adopted  for  conve- 
nience by  the  rest  from  one  tribe  or  nation,  which  through 
good  fortune  or  favourable  position  had  obtained  the 
start  in  civilization.  The  languages  supposed  to  be  of 
the  Celtic  stock,  and  of  which  we  have  sufficient  evidence 
cither  by  remains  or  as  living  tongues,  are  the  Welsh,  the 
lias  Breton  or  Armorican,  the  Irish,  the  Erse  or  Gaelic, 
the  Manks  or  language  of  the  Isle  of  Man,  the  Cornish, 
and  the  Basque  or  language  of  the  provinces  of  the  same 
name  in  Spain.  An  examination  of  these  appears  to  prove 
the  truth  of  the  theory  we  have  now  suggested.  The 
Welsh  and  Armorican  are  but  dialects  of  the  same  bin- 
guagv,  and  the  same  observation  holds  true  of  the  Irish 
and  Erse.  These  languages  agree  respectively  with  each 
other,  not  only  in  grammatical  structure,  but  in  that  nu- 
merous class  of  words  which  constitutes  the  groundwork 
of  every  language;  vis.  prepositions,  adverbs,  conjunc- 
tions, with  such  verbs,  adjectives,  and  nouns  as  are  of  most 
frequent  and  familiar  use.  The  Irish  and  Erse  to  nearly 
resemble  each  other,  that  after  a  short  familiarity  with 
the  pronunciation,  the  Irish  and  Scots  Highlanders  have 
no  difficulty  In  understanding  each  other;  and  the  same  is 
said  to  be  the  case  with  the  Welsh  and  Bas  Breton.  On 
the  other  hand,  the  languages  of  the  two  Utter  are  wholly 
unintelligible  tq  the  first,  and  vice  vena.  The  Manks  is 
but  a  dialect  of  the  Irish  or  Erse,  and  the  now  extinct 
Cornish  was  unquestionably  a  dialect  of  the  Welsh.  As 
to  the  Basque,  long  supposed  to  be  a  Celtic  tongue,  a 
careful  examination  of  it  by  the  late  Baron  William  Hum- 
boldt showed  not  only  that  it  bore  no  resemblance  to  the 
Welsh,  the  Irish,  or  their  dialects,  but  that  it  had  nothing 
in  common  with  any  known  language,  ancient  or  modern. 

Respecting  the  causes  which  produced  a  similarity  be- 
tween the  languages  of  Wales  and  Britany  we  possess 
some  historical  evidence.  In  the  fourth  and  fifth  cen- 
turies the  Welsh,  or  people  speaking  the  Welsh  language 
in  Britain,  emigrated  in  great  numbers  to  the  opposite 
shore  of  the  Continent,  driven  from  their  own  country  by 
the  tribes  of  the  northern  part  of  the  island.  Their 
number  was  so  considerable  that  they  acquired  a  supe- 
riority over  the  native  population  or  the  part  of  Gaul 
where  they  settled,  and  succeeded  ultimately  in  imposing  | 
on  It  their  own  name  and  language.  A  similar  emigra- 
tion from  Ireland,  although  we  have  no  historical  record 
of  it.  probably  propagated  the  name  and  language  of  the 
Irish,  with  their  manners,  customs,  and  traditions,  over 
the  poor  and  mountainous  portion  of  Scotland  which  is 
now  the  site  of  the  Gaelic  or  Erse  language.  It  does  not 
necessarily  follow.  In  this  case,  that  the  Highlands  of  Scot  - 
land  were  without  inhabitants  when  the  Irish  colonists  or 
conquerors  planted  themselves  there.  A  primitive  race  of 
inhabitants  no  doubt  previously  existed,  whose  name  and 
language  were  lost  in  the  strength  and  multitude  of  the 
invaders  that  occupied  their  country,  as  happened  in  Ame- 
rica as  the  result  of  a  British  invasion,  and  in  Britain  it- 
self as  the  result  of  a  Saxon  one.  It  may  perhaps  be  said, 
in  this  instance,  that  the  emigration  Is  as  likely  to  have 
taken  place  from  the  Highlands  of  Scotland  to  Ireland, 
as  from  Ireland  to  the  Highlands ;  but  the  answer  to  such 
a  supposition  is  obvious,  vi«.  that  conquest  is  more  likely 
to  have  proceeded  from  an  extensive ^and  fcrtllc^couritry 

to  the  former. 

Although  we  have  stated  that  between  the  Irish  and 
Gaelic  on  one  hand,  and  the  Welsh  and  Armorican  on 
the  other,  there  is  no  such  connection  as  would  imply  an 
identity  of  origin,  there  is  stiU  much  evidence  exhibiting  an 
early  and  frequent  communication,  and  probably  to  some 
extent  even  an  intermixture  of  races,  originating  in  an  un- 
settled and  stirring  period  of  the  history  of  the  inhabitants 
of  Europe ;  in  such  a  state  of  society,  in  short,  as  produced 
within  the  memory  and  knowledge  of  history  the  migra- 
tions and  invasions  of  the  Gauls,  and  of  the  Cimbri  and 
Teutones.  The  similarity  of  language  to  which  we  now  al- 
lude bears  no  inconsiderable  resemblance  to  that  which  Is 
ascertained  to  exist  between  most  of  the  languages  of  the 
great  Oriental  Archipelago  and  Pacific  Ocean,  and  which 
has  been  satisfactorily  traced  from  Madagascar  to  Gaster 
Island.  We  may  take  as  an  example  the  numerals,  which, 
with  few  exceptions,  are  the  same  In  the  Irish,  Erse,  Welsh, 
and  Armorican,  just  as  they  are  in  many,  although  not  in 
all,  the  languages  of  the  innumerable  nations  and  tribes  oc- 
cupying the  scattered  islands  which  lie  between  Asia  and 
Australia  north  and  south,  Africa,  and  America  west 
and  east.  But  the  numerals,  it  should  be  recollected,  are 
not  essential  and  indispensable  portions  of  rude  language ; 
but,  on  the  contrary,  as  much  comparatively  recent  Inven- 
tions as  an  alphabet,  or  the  Arabian  system  of  notation  ; 
and  indeed  an  invention,  particularly  when  carried  to  the 
to  which  it  has  been  in  this  case,  implying  a  very 
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considerable  advancement  In  early  society.  The  systr 
is,  as  usual,  decimal ;  and  alt  hough  it  contains  evidence 
rude  attempts  at  local  and  less  perfect  plans,  is  obvious 
of  single  origin .  It  reckons  by  ten  up  to  twenty,  and  thi 
counts  by  scores  up  to  a  hundred.  Thus  nineteen  is  "  01 
and  nine,"  and  expressed  by  the  very  same  words  in  i 
the  languages.  The  word  for  twenty  in  the  two  class 
of  languages  differs.  Thirty  is  expressed  by  thecircui 
locution  of  "one  score  and  ten."  forty  by  "two  scores 
and  fifty  by  "  two  score  and  ten,"  &c.  One  hundred 
expressed  by  the  same  term  In  all  the  languages  ;  and 
Is  the  utmost  Umit  of  native  enumeration,  for  a  tho 
*and  and  the  numbers  above  it  arc  borrowed  from  tl 
Latin.  In  the  example  of  the  numerals,  then,  we  dl 
cover,  what  might  be  looked  for,  evidence  of  consider*! 
simplicity  and  even  rudeness  in  these  Celtic  language* 
Of  the  four  languages  now  spoken  of,  the  Welsh  a 
pears  to  be  that  which  was  longest  and  most  cultivate 
It  was  unquestionably  a  written  language  in  the  Id 
ceutury  ;  and  the  perfect  alphabet,  by  which  every  *nm 
in  it  Is  Invariably  expressed,  consisting  of  sixteen  radii 
and  twenty-seven  derivative  characters,  forming  in  > 
forty-three  letters,  is  still  preserved.  The  Erse  or  Gael 
was  the  least  cultivated ;  and  until  hue  years  even  tl 
Bible  which  was  used  in  the  Highland  churches  was  i 
other  than  the  Irish.  It  first  attracted  notice  after  tl 
publication  in  the  English  language  of  the  poems 
Ossian,  said  to  be  derived  from  It  about  the  middle 
the  last  century.  These,  it  was  pretended,  were  tram  la; . 
from  manuscripts  in  the  translator's  possession  ;  but  am 
poems  in  a  written  form,  it  is  now  sufficiently  know 
never  had  any  existence,  either  in  the  Irish  or  Gael 
language.  Although  not  committed  to  writing,  or  rath 
not  handed  down  in  writing,  these  poems,  committed 
memory  and  handed  down  from  one  bard  or  story-tell 
to  another,  still  exist  in  the  Highlands  of  Scotland,  ar 
in  a  dress  not  remote  from  that  in  which  they  v 
dered  by  Macpherson  into  English.  Their 


sometimes  laid  in  Scotland,  but  more  frequently  in  In 

ry  of  the  i 


Celt 


auuiijLiuivs  iaiu   tit  .nuiMiiu,    uni  ujui 

land.  In  short,  they  are  the  Iliad  and  < 
race  of  the  two  islands,  handed  down  by  traoiuon  oniy.. 
what  the  poems  of  Homer  were  In  all  likelihood  to'tr 
Greeks  themselves,  before  the  art  of  writing  was  know 
to  them.  The  Erse,  although  a  rude  and  uncultivatr 
language,  is  a  nervous  and  manly  one.  both  as  to  cxprei 
slon  and  sound,  and  well  suited  to  poetry,  whether  sul 
lime  or  teuder.  The  range  of  Nk  sounds  Is  very  great 
for  It  possesses  twelve  vowels,  and  no  less  than  eightc  < 
diphthongs  and  triphthongs,  with  forty-one  consonant 
including  aspirates.  Many  of  the  consouants  are  go1 
tural ;  and  oi  these,  as  well  as  of  the  vocalic  sounds,  thei 
are  several  utterly  unpronounceable  by  a  stranger :  tt 
attempts  made  to  express  such  a  variety  of  sounds  t 
the  Roman  alphabet  are,  of  course,  both  awkward  ar 
impel  !"<  i  ; .  As  to  the  grammar,  that  of  the  Gaelic  is  > 
complex  structure,  implying  a  primitive  language  whir 
has  undergone  little  change  by  admixture  with  otto 
tongues. 

ERYSI'PELAS.  (According  to  etymologists,  froi 
the  Gr.ifvuWfau,  to  spread,  and  wtX.mt,  near — spreading  ov< 
the  neighbouring  parts  ;  but  the  derivation  Is  doubtful 
Called  also  Saint  Anthony's  Fire,  that  saint  having  m 
raculously  cured  it.  This  disease  usually  commeno 
with  fever,  followed  by  an  eruption  of  a  very  red  colon 
sometimes  vesicular,  and  attended  by  tumefaction, 
commonly  attacks  the  head  and  face,  and  is  at  iu  hcig 
from  the  third  to  the  sixth  day  ;  but  Its  duration  ar 
progress  are  very  variable  in  different  Individuals.  Tl 
fever  which  attends  this  form  of  erysipelas  Is  more  i 
less  Inflammatory,  and  at  first  cooling  diet  and  aprr 
ents  are  required ;  and  the  local  irritation  and  it  chit 
may  be  quelled  by  cooUng  lotions,  or  by  sprinkling  tl 
part  with  a  puff  of  hair  powder,  which  Is  sometimes  si 
gularly  soothing  to  the  sufferer.  From  the  eighth 
the  twelfth  day,  the  eruption  scabs  or  scales  off.  If  sic 
ncss.  shlverings,  and  delirium  attend  the  height  of  tl 
disorder,  an  unfavourable  termination  may  be  anti< 
pated.  Sometimes  suppuration  occurs,  especially  of  tl 
eyelids  and  scalp.  The  greater  number  of  cases  of  tl 
disorder  have  a  tendency.  In  their  latter  stages,  to  del 
llty ;  and  bark,  or  sulphate  of  quinine,  with  other  tonit 
arc  indicated.  But  where  inflammatory  symptoms  n 
high,  aperients  and  diaphoretics  must  be  persevered  ii 
and  blistering,  and  even  cupping,  are  necessary. 

Where  erysipelas  is  attended  with  typhoid  syraptorr 
lt  Is  dangerous  from  the  beginning  ;  and  wine,  bark,  ai 
monia.  and  other  stimulants,  are  usually  prescribed. 

In  that  form  of  erysipelas  which  attacks  different  pai 
of  the  body  in  successive  patches  aperients,  dlaphorcth 
and  alteratives  are  useful  .  but  in  every  case  of  tl 
disease,  lotions  and  ointments  should  be  used  wttn  t! 
utmost  caution,  and  warm  or  cold  water,  and  milk  ai 
water,  are  generally  the  best  applications.  There  is 
variety  of  erysipelas  which  attacks  infants,  and  which 
sometimes  alarming  from  its  gangrenous  or  suppurati 
tendency.  Erysipelatous  inflammation  is  also  often 
sequel  of  surgical  operations,  especially  in  crowded  and  I 
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radiated  hospitals,  where  It  sometimes  spreads  among 
the  patients  to  a  very  alarming  extent.    Cleanliness,  ven 
.latloa.  ' 
«Ctcted 


■  UUS(    1     XII    111.  \    II  M  II" 

above  all.^e jrwnoval^or  the 


All  rashes,  as 
of  the  skin, 
very  mild 
this  denomination, 
by  Brognatelll  to  a  red 
of  nitric  on  uric  acid. 

discovered 

by  M.  Blxto  of  Venice,  in  the  gaU-bladder  of  a 
woo  died  of  jaundice.  It  was  a  green  tasteless 
.1  tin  h  u-«  .iinc  </, jturvh'  in  nit rii-  acid  ami  .inl- 
and when  heated  in  the  air  produced  a  purple 
vapour  ;  hence  its  name,  from  teuty*.  red.  He  supposes 
it  identical  with  the  colouring  matter  of  the  blood. 

ERYTHKO'NIUM.  A  name  originally  given  to  the 
{iietal  since  called  Vanadium,  from  the  red  colour  of  its  acid. 

E'RYX.  (Gr.)  A  genu*  of  serpents  with  a  short 
obtuse  tail  and  a  single  series  of  subcaudal  soitar,  as  in 
Boa ;  but  having  both  the  abdominal  and  caudal  scutse 
curb  narrower,  and  the  anal  hooks  inconspicuous. 

E'SCALADB.  (Fr.)  The  scaling  of  a  fortification 
l>v  means  of  a  ladder  is  so  called. 

ESCAPA'DE.  (Fr.)  A  term  almost  naturalised  In 
Fngland,  signifying  any  impropriety  of  speech  or  beha- 
viour of  which  an  individual  is  unconscious. 

ESCA'PEMENT,  In  Clock  and  Watch-work,  is  the 
name  {riven  to  that  part  of  the  mechanism  by  which  the 
circulating  motion  of  the  wheels  is  converted  Intoa  vibra- 
tory motion,  as  that  of  the  pendulum  of  a  clock  or  balance 
of  a  watch.  Various  contrivances  are  employed'for  this 
purpose,  depending  on  different  mechanical  principles,  as 
the  dead-beat escapement,  the  k"err escapement.  the#/wt>/<-x 
escapement,  the  detached  escapement,  Kc.  See  Horolouy. 
ESCA'RP  (Germ.scharf,  sharp),  in  Fortification,  sig- 
iy  thing  high  and  precipitous.  Sometimes  it  is  used 
«e  the  side  of  the  ditch  next  the  place ;  in  which 
( it  U  opposed  to  counterscarp,  which  denotes  the  side 
In  a  fortress,  the  escarp  Is  the  exterior 
tment  wall  supporting  the  rampart. 
ESCA'RPMENT.   In  Geology,  the  steep  face  often 

of  strata  where  sub- 
t 'Wroin  under  them.     The  two 
lines  of  hill  which  traverse  the  centre  and 


t  country 
of  the  rei 


of  Kngland  are  formed  by  the  escarpments  of  the 
and  chalk  formations  respectively.  The  first  ex- 
tends through  Yorkshire,  the  West  of  Lincolnshire, 
Holland.  Northampton.  Warwick.  Gloucester,  Somerset, 
Dorset  ;  being  hounded  throughout  on  the  N.  W.  by  the 
•>atcTop  of  the  lieu  formation.  The  latter  commences  in 
York-shire,  rises  again  in  Norfolk,  and  extends  through 
Cambridge,  Hertford,  Bucks,  Oxford,  Berks,  Wilts,  and 
Dorset,  in  a  parallel  line  to  the  former. 

E'SCHAR-  (Gr.  srx«<*,  thr  crust  qf a  tear produced  by 
f'wrwnsg.)  When  a  living  part  has  been  burned,  it  be- 
comes hard,  rough,  and  of  a  grey  colour,  forming  what  is 
properly  called  an  eschar :  It  is  a  slouch  produced  by  lire 
<  r  caustic*.  The  English  scar  Is  evidently  derived  from 
this  term. 

ESCHARfVTICS.  Applications  which  form  eschars. 
The  term  is  generally  applied  in  surgery  to  mild  caustics. 

ESCHE'A  I  in  t.aw,  happens  when  tenant  In  fee- 
simple  dies  without  having  left  any  heir  to  the  land, 
md  without  having  incurred  a  forfeiture  to  tho  crown 
(as  for  treason).  This  case  arises  on  sentence  of  death 
>r  murder ;  but  not  for  other  felonies,  which,  since 
*4  G.  3.  c.  145.,  leave  the  power  of  disposition  of  his  estate 
After  death  to  the  offender.  In  this  case  the  land  goes  to  the 
lord  of  the  fee.    There  Is  no  escheat  of  equitable  estates. 

E'SCROW.    (Fr.  ecreo,  scroU.)    In  Law.  a  deed  de- 
•hrered  to  a  third  party,  to  be  the  deed  of  the  party  making 
It  upon  a  future  condition  when  a  certain  thing  is  per- 
f  ATned.  until  which  It  has  no  effect  as  a  deed. 
E'SCUAGE,  or  SCUTAGE.    (Either  derived  from 
m  shield,  or  the  same  word  signifying  a  piece  of 
latter  denomination  or  coin,  indeed,  per- 
in  the  fact  of  money  having  been  levied 
of  this  tribute.)    A  pecuniary  satls- 
in  lieu  of  military  service  by  tenants  in  chi- 
among  our 

lawyers  w  h<  ^herescuage  were,  properly  speak 

hably  its  proper  character. 
:  by  homage,  fealty,  and  escuage  Is 
service.  The  assessment  of  escuage  was  uncertain  in 
amount,  and.  by  Magna  Charta  and  x5  Ed.  1..  could  only 
be  taken  by  assent  of  parliament .  Escuage,  together  with 
the  <rfhcr  appendages  of  military  tenures,  was  abolished 
by  ItC.  I.  c.U. 

ESCU'RlAL.or  EL  ESCVRIAL.  A  royal  palace  of 
Spain,  about  twenty-two  miles  from  Madrid,  at  the  foot 
of  theCarpentani  mountains,  which  divide  the  twoCast lies. 
It  was  commenced  by  Philip  II.,  from  two  motives  —  the 

v., 
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desirous  that  a  tomb  should  be  constructed  for  the  royal 
family  of  Spain  ;  and  the  other  to  erect  a  monument  sur. 
passing  all  triumphant  arches  and  similar  buildings,  to 
commemorate  the  famous  v  ictory  of  San  Quintin,  won  on 
the  festival  of  St.  Lawrence,  to  whose  intercession  tho 
king  attributed  bis  success.  Its  foundations  were  laid  in 
1563;  Glovanbatista  of  Toledo  bein*  the  architect  who 

the  building  till 
Giovanni  d  Herrera 


llig  ; 

563;  Glovanbatista  of  Toledo 
planned  and  continued  to  superintc 
his  death  in  15G7.  when  his  pupil 
carried  on  and  finished  it.    As  an 


it  is  unworthy  to  be  attributed,  as  it  has  been,  to 
te,  Pellegrini,  or  Vignola.   They  as  well  as  other* 
may  have  given  designs  for  it,  but  such  were  not  selected. 
It  is  considered  bv  Spaniards  as  entitled  to  be  called  the 
eighth  wonder  of  the  world  ;  and  numberless  fables  are 
told  about  the  number  of  its  doors,  windows,  and  columns, 
as  well  as  Its  cost  having  been  twenty-four  millions  of 
ducats,  though  the  expense  of  erecting  it  was  not  quite 
one  fourth  of  that  sum.   The  whole  pile  comprises  a 
magnificent  monastery,  which  was  given  to  the  fathers  of 
San  Girolamo  ,  of  a  college,  a  seminary,  and  a  royal 
palace.    In  plan  the  form  resemble*  a  gridiron,  the  In- 
strument of  martyrdom  of  St.  Lawrence,  of  which  that 
part  used  for  the  royal  palace  I*  supposed  to  represent  the 
handle.   It  Is  internally  disposed  into  fifteen  courts  of 
various  dimensions,  the  largest  whereof  are  ornamented 
with  porticoes  and  galleries  ;  and  the  material  employed 
Is  a  species  of  granite.   The  principal  facade,  looking 
towards  the  west,  is  740  feet  long,  and  GO  feet  high  to  the 
cornice.   Towers  flank  the  facade  at  each  angle  of  the 
edifice  200  feet  high.    The  masses  are  much  cut  up  by 
the  division  of  the  principal  facade  into  no  less  than  live 
stories  of  windows.   The  elevation  to  the  east  is  1100 
feet  long,  and  that  to  the  south  .%W)  feet  long.  The 
church  of  the  monastery  Is  364  feet  long,  230  feet  wide, 
and  170  feet  high;  and  is  divided  and  supported  by  piers 
53  feet  distant  from  each  other.  From  the  centre  a  cupola 
rises  of  good  form  exteriorly,  but  clumsily  composes!  in- 
side.   Its  diameter  is  60  feet,  and  from  thepavement  to 
the  top  of  the  cross  the  height  is  330  feet.   The  pantheon 
here  is  a  crypt  under  the  high  altar  of  the  church,  and  i* 
used  as  the  place  of  sepulture  of  the  Spanish  royal  family. 
On  extraordinary  occasions  It  1*  lighted  by  a  superb 
lustre.    The  staircase  leading  to  this  mausoleum  has 
fifty-nine  steps,  divided  by  one  landing  ;  at  the  sides  of 
which  arc  two  bronic  statues,  —  one  of  Human  Nature 
stripping  herself  of  the  illusions  of  the  crown  and  sceptre, 
the  other  of  Hope.  On  the  two  Inferior  landings  are  two 
doors, —  one  leading  to  the  vault,  where  are  laid  there- 
mains  of  the  infants  and  infantas,  and  queens  who  have 
had  no  Issue  ;  the  other  to  the  chamber,  36  feet  diameter 
and  3h  feet  high,  where  the  remains  of  the  kings  are  depo- 
sited. The  whole  of  the  building  is  profusely  ornamented, 
particularly  with  paintings  from  the  best  master*  of  Italy, 
Flanders,  Spain,  and  Germany.   The  adjacent  building* 
are  worthy  of  so  august  a  pile.    Attached  to  the  monas- 
tery by  an  arched  gateway  is  an  edifice  called  the  Cam- 
pagna,  which  has  two  galleries,  each  HO  feet  long  and  vo 
feet  wide.    This  was  built  by  Francesco  de  Mora,  tho 
successor  of  Giovanni  d'  Herrera.  Here  arc  the  hospitals, 
granaries,  pantries,  and  other  office*  ;  here  also  are  the 
gardens,  which  from  being  seated  on  the  acclivity  of  a 
hill  appear  hanging.   The  garden  on  the  south  side  of 
the  monastery  ts  NO00  feet  in  circuit.  Adjoining  tho 
eastern  and  northern  facades  I*  a  spacious  gallery  or 
esplanade  surrounded  by  a  parapet.    On  this  side  are  tho 
quarters  for  the  guards,  the  riding  school,  the  aqueduct. 
Ate. &c.    Beyond  the  outer  buildings  is  the  Fresnada, 
about  half  a  league  to  the  east.  This  villa  is  surrounded  by 
a  wall,  and  contains  courts,  gardens,  meadows,  fountain*, 
tree*  of  all  sorts,  lakes  with  Islands,  fisheries,  &c.  Here 
alto  la  a  church  of  fine  and  simple  form,  by  Francesco  de 
Mora.   In  1773  many  work*  were  executed  at  the  Ksrurial 
for  the  Infant*  Don  Antonio  and  Don  Gabriele  by  Villa- 
neuva,  the  then  architect  of  the  palace  ;  indeed  from  the 
time  of  Philip  II.  all  his  successors  have  made  somn 
additions  to  this  superb  edifice,  which,  like  the  the  original 
fabric,  contain  great  beauties  and  great  defects. 

ESCU'TCHEON,  or  ESCOCHEON.  In  Heraldry, 
a  shield  on  which  arms  are  emblazoned :  derived  from 
the  French  ecu  or  ecusson,  Italian  scudo,  Latin  scutum. 
The  favourite  shape  for  the  purpose  of  heraldry  is 
that  commonly  called  the  Norman  •hield  ;  hut  women, 
daughters  of  parent*  entitled  to  coat -armour,  bear  their 
father's  arms  on  a  lozenge-shaped  shield.  The  points  of 
the  escutcheon  are  the  parts  named  In  order  to  express 
the  local  position  of  the  charges  borne  on  the  field.  (See 
Ciiarob.)  They  are  nine  In  number.  Escutcheon  qf  pre- 
tenet  1*  tho  thicld  on  which  a  man  carries  the  arms  of 
hU  wife;  in  England  only  borne  If  she  Is  an  heiress,  and 
he  has  children  by  her.  It  is  borne  In  the  centre  of  hi* 
own  shield,  and  generally  of  the  same  shape.  Inescut- 
cheon,  an  escutcheon  borne  also  within  the  shield  in  the 
middle  of  the  coat  (but  smaller  than  an  escutcheon  of 

of  ordinary. 
(Gr.  s>».  within. 


millUir   \n    lire   vuni    (uui  »■■•«! 

pretence),  or  In  chief.    It  is  a 
ESOTE'KIC,  opposed  to  J£ 
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ESPALIER. 

learned  as  to  the  precise  import  of  this  distinction .  By  wme  f 
It  was  thought  that  the  ancient  philosophers  had  a  net  of 
mysterious  doctrines  which  they  communicated  only  to 
the  more  enlightened  of  their  disciples,  and  another  more 
popular  doctrine  which  they  proraulged  to  the  multi- 
tude.   In  the  case  of  Aristotle,  to  whose  writings  the  i 
distinction  properly  applied,  this  opinion  is,  to  a  certain 
extent,  well  founded  ;  except  so  far  as  regards  the  sus-  j 
picion  of  intentional  concealment  implied  in  it.  The 
exoteric  or  published  writings  of  that  philosopher  appear 
to  have  been  written  in  the  form  of  dialogues,  all  of  which 
are  lost.    His  esoteric  works,  we  gather  from  the  syn ony- 
mous  term  acroamatic  i  j«;^/"ti.  to  hear),  were  not  in- 
tended to  supersede  the  necessity  of  oral  instruction  to  i 
render  them  Intelligible.    This  agrees  well  enough  with 
the  brevity,  the  frequent  repetitions,  and  the  perplexed  j 
arrangement  of  the  works  of  Aristotle  which  survive. 
(See  liitter,  Gesch.  d.  Ph.  b.  Ix.  c.  1.) 

E'SPALIER.  In  Horticulture,  a  substitute  for  a  wall  | 
on  which  to  train  fruit  trees,  and  sometimes  ornamental 
shrubs.  The  objects  are  to  expose  the  foliage  of  the 
plants  more  perfectly  to  the  light,  to  prevent  the  branches 
from  being  blown  about  by  the  winds,  and  to  economise 
space  by  confining  them  within  definite  limits.  The 
e*|  wller  is  cither  constructed  of  wood  or  lroo  ;  and  com- 
monly of  two  horlsontal  rails  joined  by  upright  rods,  six 
or  eight  inches  apart.  The  most  elegant  and  economical 
structure  of  this  kind  at  present  in  use  is  a  double  es- 
palier formed  of  hoop  Iron  posts  in  the  shape  of  the  letter 

Through 
ally  at  six 
which 
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Loudon' i  Suburban  Gardener,  p.  »2.) 

ESPA'RTO.  (Span.)  A  species  of  rush;  the  Stipa 
tenacissima  of  botanists.  It  is  found  In  the  southern  pro- 
vinces of  Spain.  It  is  made  into  cordage,  much  used  in 
the  Spanish  navy ;  and  is  platted  for  other  purposes,  such 
as  mats,  shoes,  Ac. 

ESPLANA'DE,  or  GLACIS.  In  Fortification,  the 
sloping  of  the  parapet  of  the  counterscarp  or  covered  way 
towards  the  open  country. 

ESQUI'RK,  Ecuycr,  Escudero.  (In  Latin,  anniger.) 
A  well-known  title  of  rank  ;  derived  from  the  French  ecu, 
Lat.  scutum,  a  shield.  Some  suppose  that  it  has  its 
origin  from  the  Scutarii,  a  sort  of  soldiery  in  the  Roman 
armies ;  others  derive  it  from  equus,  a  horse,  and  suppose 
that  esquire  and  equerry  denoted  orignully  the  same  thing, 
vis.  a  groom.  But  it  is  generally  supposed  to  have  be- 
longed to  the  shield  or  armour  bearers  (armigeri)  at- 
tached to  the  person  of  knights.  This  office,  in  the  times 
of  chivalry,  was  honourable,  and  generally  borne  by  per- 
sons of  good  family.  Hence  the  term  esquire  became 
gradually  appropriated,  in  England,  to  a  rank  above  the 
simplo  gentleman  and  below  the  knight.  Younger  sons 
of  peers  (now  called  Honourable*),  their  eldest  sons, 
eldest  sons  of  knights,  sheriffli  of  counties,  Serjeants  at 
law,  justices  of  the  peace,  and  doctors  of  divinity,  are 
esquires  by  virtue  of  their  respective  rank  or  office. 
Heads  of  ancient  families  are  consideied  esquires  by  pre- 
scription :  and  hence  has  originated  the  use  of  the  word, 
in  the  present  day,  as  a  common  addition  to  the  names 
of  all  those  who  live  in  the  rank  of  gentlemen.  The 
king  creates  an  esquire,  by  putting  round  his  neck  a 
silver  collar  of  ffi  to  which  ceremony  wi 
the  putting  on  of  a  pair  of  silver  spurs. 

E'SSAY.  In  Literature,  an  attempt ;  a  species  of  com- 
position. In  general,  this  title  is  given  to  short  disqui- 
sitions on  subjects  of  taste,  philosophy,  or  common  life. 
In  this  sense  it  has  been  applied  to  periodical  papers, 
published  at  regular  Intervals  under  a  collective  name, 
by  one  or  more  writers,  containing  remarks  on  topics  of 
the  day  or  on  more  serious  subjects.  From  the  appear- 
ance of  the  Toiler,  in  the  beginning  of  the  last  century, 
which  was  chiefly  written  by  Sir  Richard  Steele,  this 
species  of  literature  continued  to  be  a  favourite  in  England 
for  seventy  years,  and  many  similar  series  of  essays  were 
produced  ;  the  best  of  which  are  united  in  one  collection 
under  the  name  of  The  English  Essayists.  The  most 
celebrated  of  these  works  was  the  Spectator,  to  which 
Addison  was  the  best  contributor ;  and  next  to  it  the 
flamltlcr,  published  and  almost  wholly  written  by  Samuel 
Johnson.  The  title  of  essay  has  been  also  adopted,  by 
way  of  indicating  diffidence  In  the  completeness  of  their 
work,  by  various  authors  of  more  extended  performances  ; 
as  by  !<ocke  (Essay  on  the  Human  Understanding). 

E'SSENCE.  (Lat.  essentia,  from  esse, -fo  bear  exist.) 
In  Philosophy,  a  scholastic  term,  denoting  what  the 
Platonists  called  the  idea  of  a  species.  The  school  phi- 
losophers give  two  significations  of  the  word  essence: 
the  first  denoting  the  whole  essential  perfection  of  a 
being,  and  consequently  its  entity,  with  all  its  intrinsic 
and  necessary  attributes  taken  together ;  the  second  de- 
noting the  principal  or  most  important  attributes  of  any 
thing.    The  essences  of  things  were  held  by  many  to  be 
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of  these  oils  are 
and  this 
Their 


A  term  applied  to  a  \ 
looking  matter  found  principally  at  the  base  of  the  i 
of  the  bleah,  a  small  fish  of  the  genus  CypHnus  ;  it  is  i 
to  line  the  interior  of  glass  bubbles  or  beads,  as  in  the 
manufacture  of  artificial  pearls. 

ESSE'NES.  A  sect  among  the  Jews  in  the  time  of 
our  Saviour,  of  whom  on  account  is  preserved  to  us  by 
Josephus  and  Phtlo,  though  they  are  not  mentiotuxi  in 
Scripture.  They  were  few  In  number,  and  lived  chiefly 
in  solitude,  taking  no  part  in  public  affairs,  but  devoting 
their  lives  to  contemplation.  There  were  indeed  two 
classes  of  them,  distinguished  as  the  practical  and  con- 
templative, who  differed  In  the  degree  of  strictness  and 
austerity  which  they  observed.  They  believed  in  the 
immortality  of  the  soul,  and  held  the  Scripture  in  the 
highest  reverence;  interpreting  it.however,  after  an  allc-go- 
rioal  system  of  their  own.  (See  Blackwood's  Mag.,  IH40.) 

ESSE'NTIAL  OILS,  or  VOLATILE  OILS.  Under 
this  term  arc  Included  all  those  peculiar  compounds  ob- 
tained by  distilling  vegetable  substances  with  water,  and 
which  pass  over  along  with  the  steam,  and  are  after- 
wards condensed  In  the  liquid  or  solid  form.  They  ap- 
pear to  constitute  the  odorous  principles  of  vegetables. 
Their  specific  gravity  fluctuates  on  either  side  that  of 
water  :  they  arc  very  sparingly  soluble  in  water,  and 
these  solutions  constftute  the  medicated  waters ;  rose, 
peppermint,  and  other  waters  being  such  solutions  of  the 
respective  essential  oils.  They  dissolve  in  alcohol  and 
form  essences,  many  of  which  are  used  as  perfumes. 
When  these  oils  are  pure,  they  evaporate  from  paper 
when  held  before  the  Are  ;  but  if  asf 
oils,  they  leave  a  greasy  stain,  and 
fectly  In  alcohol.  The  more  exi 
frequently  adulterated  with  the 
fraud  can  only  be  detected  by  an  .  \ 
chief  use  Is  in  perfumery,  on  account  of  their  odour, 
and  in  medicine  they  form  valuable  stimulants.  They 
are  Inflammable,  and  are,  with  few  exceptions,  compounds 
of  hydrogen,  oxygen,  and  carbon.  The  essence  of  turpen- 
tine, of  lemons,  ami  a  fe«  others,  are  hydriHorbims. 

ESSOI'GN.  In  Law,  an  excuse  for  one  who  is  sum- 
moned to  appear  and  answer  an  action  or  perform  suit 
in  a  court,  Ac,  by  reason  of  sickness  or  other  prevailing 
cause.  The  first  return  day  in  every  term  was  called  the 
essoign  day,  because  the  court  snte  on  it  to  take  casnigns  ; 
i.  e.  excuses  for  such  as  did  not  appear  according  to  the 
summons  of  the  writ.  The  essoign  day  seems  to  be  done 
away  with  by  the  effect  of  the  statutes  II  G.  4.,  1  W.  4. 
c.70.,  and  I  W.  4.  c.S. 
ESTA'BLISHMKNT.  See  Foundation. 
ESTABLISHMENT  OF  THE  PORT.  A  term  used 
by  writers  on  the  tides,  to  denote  the  Interval  between  the 
tone  of  high  water  at  any  given  port  and  the  time  of  the 
moon's  transit  immediately  preceding  the  time  of  high 
water,  when  the  moon  is  In  sycygy  ;  that  is,  at  the  : 
or  full  moon.  This  interval  is  F 
stances,  ant 
See  Tides. 

ESTAFE'TTE.  (Span,  estafeta.)  Applied 
to  military  couriers,  but  now  used  in  all  the  countries  of 
modern  Europe  to  signify  an  express.  The  difference  be- 
tween a  courier  and  an  estafette  consists  In  this,  that  i 
the  former  must  deliver  the  despatches,  Ac.  i 
him  personally  at  the  place  to  which  they  an 
In  the  latter  the  despatches,  letters,  Ac.  to  be  1 
ed  are  consigned  to  the  care  of  postillions,  who  arc  changed 
with  every  relay  of  horses  successively  till  they  arrive  at 
the  place  of  their  destination. 

ESTA'TB,  in  common  parlance,  is  applied  to  the 
landed  property  held  by  Individuals  ;  and  a  man  is  said 
to  be  of  good  or  of  small  estate,  according  to  the  magni- 
tude of  his  landed  property. 

Estates  vary  exceedingly  In  size  and  value  in  most 
parts  of  England.  The  largest  estate  In  the  kingdom  may 
be  worth  lOO.OOO/.  or  upwards  a  year  v  and  there  are  es- 
tates of  most  inferior  degrees  of  magnitude,  down  to  the 
annual  value  of  40s.  1  In  some  counties  property  is  more, 
and  in  others  it  is  less,  subdivided.  In  Cheshire,  the  East 
Hiding  of  Yorkshire,  and  one  or  two  other  counties,  there 
are  comparatively  few  small  proprietors ;  but  the  latter 
predominate  In  most  parts  of  the  West  of  England,  in 
the  North,  and  generally  throughout  the  country.  On 
the  whole,  we  believe  it  may  be  safely  affirmed,  that  by 
far  the  largest  portion  of  the  kiugdom  Is  parcelled  into 
properties  of  leas  than  10007.  a  year.  It  is  not  difficult  to 
account  for  the  prevalent  misconceptions  on  this  point. 
Though  few  In  number,  the  owners  of  large  estates  en- 
gross the  attention  of  common  observers,  and  hinder  them 
from  fixing  their  ere  on  the  mass  of  obscure,  petty  land- 
owners, that  constitute  the  great  bulk  of  the  class.  I>r. 
Beeke,  whose  authority  as  to  such  matters  Is  deservedly 
high,  estimated  the  total  number  of  proprietors  in  Eng- 
land and  Wales  at  200.000 ;  and  supposing  the  gross  rental 
of  the  kingdom  to  be  30.000.000i.  a  year,  the  average 
annual  Income  of  each,  in  his  capacity  of  landlord,  will 
be  only  IftOf. !  and  seeing  that  a  few  have  much  more,  it 
follows  that  many  must  have  good  deal  less.    Hence  it  is 
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ESTATE  FOR  LIFE. 

lead  a  more  laborious  life,  or  are  more  under  the 
of  abstaining  from  luxurious  indulgences,  than 
and  occupiers  of  small  landed  pro|>erties. 
tact,  can  be  a  greater  mistake  than  to  suppose, 
a*  if  generally  done,  that  the  landowners  are  an  extremely 
cpoient  and  an  extreme] j  mdolent  body.  These  may  be 
tiv  vh.-ira.-ttri.tic*  of  a  few  individuals  amongst  them; 
bat  It  would  be  quite  a*  wide  of  the  mark  to  affirm  that 
they  are  generally  applicable  to  the  entire  class,  as  that 
they  are  generally  applicable  to  the  classes  of  mam 


.  ("See  \TCuUocA's  Statistic*,  vol.  ii.; 
ESTATE  FOK  LIFE,  in  Law.  Is  a  freehold  In- 
:  in  lands  and  tenements,  whether  enjoyed  for  the 
'  of  the  tenant,  or  for  the  Life  of  another  party  tin  which 
case  it  is  termed  an  estate  pur  auter  vie).  This 
specie*  of  interest  includes  estates  granted  for  an  uncer- 
tain period  limited  within  the  duration  of  a  life ;  at,  for 
instance,  an  estate  granted  to  a  w  idow  during  her  widow- 
hood. An  estate  for  life  is  created  wherever  lands  or 
tenements  are  given  by  means  adequate  to  the  convey, 
•ace  of  a  freehold,  without  any  express  limitation  of  an 
estate.  If  tenant  for  life  convey  an  estate  greater  than 
his  own  by  feoffment,  tine,  or  recovery,  he  forfeits  hit 
e»tate;  but  if  he  does  so  by  any  of  tn^te  conveyances 
trbtrn  are  termed  innocent,  be  creates  an  estate  deter- 
minable on  his  own  death.  With  respect  to  estates  pur 
auter  vie,  it  Is  observable  that  formerly,  when  lands  were 
given  to  A.  for  the  life  of  B..  if  A.  or  A.'s  assignee  happened 
to  die  m  B.'t  lifetime,  the  estate  belonged  to  the  first 
person  who  could  take  possession,  termed  an  occupant  ; 
hut  if  given  to  A.  ami  hit  heir*  for  the  Life  of  B.  on  the 
same  event,  A.'s  heir  succeeded  as  special  occupant.  Now. 
by  the  Statute  of  Frauds  (29  C.  2.  c.31.  1. 12.),  estates 
;-i.r  .inter  vie  are  devisable  ;  and,  if  there  be  no  special 
ncrupant,  they  go  to  the  executors  or  administrator  of 
Lhv  deceased. 

ESTATE  FOR  YEARS.  In  Law,  an  estate  limited 
for  a  term  of  years,  or  other  determinate  time,  in 


on  hit 
yean  it 

It  nJy*abo\ie  created  by  declaration  of  use,  or  by  devise 
In  a  will ;  and  may  be  made  either  to  commence  imme- 
vt»tely,  or  on  a  future  day  and  event :  in  which  Latter 
case,  unlet*  there  be  any  particular  estate  to  support  it 
u  a  remainder,  H  is  called  an  intercut  termini,  until  the 
time  arrives  for  its  reduction  into  possession.  Covenants 
between  the  lessor  and  lessee,  relating  to  the  land  (which 
art  usually  inserted  in  the  lease),  are  said  at  common  law 
to  run  with  the  land  :  they  pass,  along  with  the  term  of 
tears,  to  a  party  to  whom  the  Lessee  conveys  it  by  assign- 
ment ;  but  the  lessee's  covenants  do  not  pass  to  a  party 
to  whom  he  conveys  part  of  the  term  by  underlease.  A 
tenancy  from  year  to  year  is  a  species  of  estate  for  years. 

ESTATE  OF  INHERITANCE.    In  Law.  an  estate 
in  fee-simple  or  tec-tail.   (See  these  articles ;  and  Hml 
PaopcBTY,  Law  or.) 
ESTATES,  POLITICAL.  See  States. 
ESTIVATION.   A  term  applied  to  the  parts  of  a 
flower  when  unexpended :  it  is  used,  in  connection  with 
various  adjectives,  to  express  the  manner  In  which  sepals 
or  petals  are  rolled  up  before  the  flower  unfolds. 
ESTOTPEL.   In  Law,  an  impediment  or  bar  to  a 
;  from  a  man's  own  act,  or  that  of 
r  estopped  it  prjvy,   At,  if  a  party 
ar  name  in  an  obligation,  and  after- 
the  same  obligation,  he  is 
in  law  to  say  in  abatement  that 


rishtof 

ooe  to  whom  the 
U  bound  by  a  partlci 
*ardi  sued  by  that 

i.e.  ' 


;  at  he  cannot  say  contrary  to  that  which 
„  J  by  his  own  deed.   All  parties  to  a  deed 
are  estopped  to  say  any  thing  against  w  hat  is  contained 
in  it;  ami  privies  are  also  bound. 
EST  RE  AT.    In  Law,  the  extract,  copy,  or  note  of 

especially  of  fines 
no  rous  of  the  court,  to  be 
its  bailiff  or  other  officer.  Fines  to  the  king 
I  into  the  Court  of  Exchequer.  Estreats  are 
•  out  in  that  court  by  the  remembrancer  for  the  lord 
treasurer,  and  received  from  him  by  the  clerk  of  the 
«• 'treats,  who  writes  them  out  to  be  served  for  the  king, 
*c.  Provision  is  made  for  the  due  return,  estreating, 
and  levying  of  fines,  Ac.  in  the  superior  and  some  other 
courts  by  3  &  4  W.4.  c.99. 

ESTRICH.   The  commercial  name  of  the  fine  down 
cf  the  ostrich. 
ESTUARY.   See  .F*tcaby. 

ETX'RIO.  In  Botany,  an  aggregate  fruit,  having  the 
ovaries  distinct,  pericarp  indehiscent ;  either  dry  upon  a 
fleshy  receptacle,  as  the  strawberry ;  of  dry  upon  a  dry 
receptacle,  as  the  ranunculus »  or  fleshy  upon  a  dry  re- 
ceptacle, as  the  rubus  :  the  parts  being  achenia  or  small 
drupes. 

ETCETERA,  usually  expressed  by  the  sign  $c. 


ETHICS. 

ETCHING.   See  Engraving. 

ETCHING  NEEDLE.   An  instrument  of  steel  with 
a  fine  point,  for  tracing  outlines,  &c.  on  the  cot 
E TE'RNITY.  An  attribute  of  the  Deity,  tru 
of  whom  is  without  Uginning  or  end.  It  is  the  1 

of  the  scTf-exlstenco  which  we  attribute  to 
use  of  all  things,  he  is  himself  inde- 
of  any  cause. 

being  infinite,  is  Inconceivable  by  our  finite 
ings ;  at  the  same  time,  we  cannot  imagine  an 
being  to  exist  without  it.  There  Is  a  distinction 
between  an  anterior  and  a  posterior  eternity,.  The 
latter  belongs  to  creatures  whom  God  proposes  to  pre. 
serve,  for  ever ;  the  former  to  himself  alone.  We  suppose 
God  to  exist  without  parts,  and  also  without  succession. 
It  is  an  inconsistency  in  atheism  to  suppose  a  succession 
of  generations  from  an  anterior  eternity :  nothing  that  is 
successive  can  be  actually  infinite  and  eternal. 
ETESIAN  WINDS.  See  Wj.mds. 
I  '  i  ll AL.  A  substance  formed  during  the  saponifi- 
cation of  spermaceti.  Chevreul  derived  the  name  from 
the  first  syllables  of  ether  and  alcohol,  on  account  of  its 
analogy'  to  those  liquids  in  point,  of  composition. 

ETHER.  (Gr  awfW  )  In  Chemistry,  this  term  is  ap 
plied  to  a  idghly  volatile,  fragrant,  inflammable,  and  in- 
toxicating liquid,  produced  try  distilling  a  mixture  of  equal 
weights  of  sulphuric  acid  and  alcohol.  When  these  li- 
quids mutually  act  on  each  other,  •  series  of  complicated 
changes  ensue,  w  hich  terminate  in  the  conversion  of  al- 
cohol into  ether.  Ether ».Likc  alcohol,  may  be  regarded  as 
a  compound  of  hydrocarbon  and  water ;  and  if  alcohol  be 
considered  as  consisting  of  one  equivalent  of  olefiant  hy- 
drocarbon as  14,  and  one  of  water  =  y,  ether  may  be  re- 
garded at  constituted  of  two  of  olefiant  hydrocarbon 
(14  X  2)  =  28,  and  one  of  water  «=  9 :  hence,  the  equiva- 
lent of  alcohol  being  14  +  9  =  23,  that  of  ether  will  be 
14  x  2=s2M  +  9<bs37;  and  the  process  of  etberificatiou 
may  be  stated  to  consist  in  the  abstraction  from  alcohol  of 
one  half  of  its  elemental  water.  By  soma,  ether  is  re- 
garded as  the  oxide  of  a  peculiar  hydrocarbon  which 
they  term  ethute,  composed  of  4  equivalents  of  carbon  and 
5 equivalents  of  hydrogen  ;  and  alcohol  must  hi  that  case 
be  considered  as  hydrate  of  ether. 

Ether,  or,  as  it  is  often  called,  to  distinguish  it  from 
analogous  products  obtained  by  the  intervention  of  other 
acids,  sulphuric  ether,  it  a  limpid  colourless  fluid,  of  an 
agreeable  odour,  and  a  hot  pungent  taste.  IU  specific 
gravity  is  about  0  7 13.  though  that  of  the  shops  is  usually 
heavier ;  it  boils  at  about  9»°,  and  Creeses  at  the  low  tem- 
perature of  46°  below  0°.  The  specific  gravity  of  etherial 
vapour  compared  with  atmospheric  air  it  as  258  to  100. 
Ether  it  sparingly  soluble  in  water,  which  takes  up  about 
a  tenth  of  itt  bulk  ;  it  dissolves  in  all  proportions  in  al- 
cohol. The  principal  use  of  ether  is  in  medicine.  When 
taken  internally,  it  it  stimulant ;  and  it  it  sometimes  ap- 
plied externally,  by  reason  of  the  cold  produced  during  its 
evaporation,  as  an  ingredient  in  refrigerating  lotions. 

ETHE'RIA.  (Gr.  awfW.  /  seme.)  A  genus  of  La- 
mellibranchiate  Dimyary  Hi  velvet,  with  a  large  ventral 
muscular  plate  or  foot,  at  in  the  Vniones  ;  but  having 
their  shell  adherent,  as  in  the  oyster,  to  foreign  bodies : 
the  hinge  is  toothless,  irregular,  undulated,  and  callous  ; 
the  ligament  external,  but  penetrating  in  a  pointed  form 
Into  the  interior  of  the  shell.  The  term  Ethcria  bus  also 
been,  applied  by  liafincsque  to  a  genus  of  Macrourous 
Crustacea. 

ETHERlN.   A  name  applied  by  mine  chemlttt  to 
quadribydrocarbon ;  that  is.  to  an  hydrocarbon  I 
or  equivalent  of  which  is  constituted  of  4  atomt 
and  4  of  hydrogen.   It  it  obvious  that  such  a 
may  be  regarded  as  the  bate  of  ether ;  Itt 
would  be  6  X  4 ■*  24  +  4*>28. 

ETHICS.  (Gr.  nbW,  csatow,  moral  character The 
science  the  abject  of  which  Is  to  determine  what 
be  in  relation  to  voluntary  action,  and  to  th 
faculties,  or  affections  of  mind  which  tend 
mediately  to  voluntary  action .  It  ha.*  been  our  aim 
out  the  present  w  ork,  in  all  articles  relating  to  abstract  or 
speculative  subjects,  especially  to  tucb  as  have  been  mat- 
ter of  long  controversy,  rather  to  present  our  readers 
with  a  history  of  the  opinions  which  have  been  held  by 
others,  and  to  direct  them  to  the  works  in  which  thoso 
opinions  are  maintained  with  the  greatest  ability,  than  to 
give  a  systematic  account  of  what  appeared  to  us  the  cor- 
rect view  of  the  particular  department  of  inquiry  before 
us.  The  definition  with  which  we  preface  this  article 
may  appear  to  be  in  some  degree  a  deviation  from  this 
our  practice,  inasmuch  at  it  contains  by  implication  a 
decision  of  certain  questions  hi  the  science  before  us, 
which  some  of  our  readers  may  consider  to  be  still  "  sub 

t'udice,"  besides  including  the  use  qf  terms  to  which  it 
tat  been  asserted  by  certain  modern  writers  on  ethics 
that  no  intelligible  meaning  can  be  attached.  Our  an- 
swer it,  that  we  can  conceive  of  no  definition,  not  inclu- 
ding the  terms  in  question,  or  their  equivalents,  which 
shall  justify  ut  in  assigning  to  the  science  of  ethics  an 
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ETHICS. 


It  a  distinct  place  and  a  se- 
the  wordi  "  ought "  and  "  vo. 

appear  from  the 
sequel':  it  is  enough  for  our  present  purpose  that  the 
majority  of  moralists  have  believed  them  to  possess  one. 

There  is  no  subject  within  the  limits  of  (peculation 
concerning  which  controversy  has  been  waged  with 
greater  vehemence,  with  the  exception,  perhaps,  of  the- 
ology, than  that  of  ethics.  We  have  not  far  to  search 
for  the  general  reasons  of  this  fact.  Besides  being  a 
science  of  pre-eminent  interest  to  those  who  unite  high 
moral  feeling  and  a  concern  for  the  interests  of  their 
kind  with  a  capacity  for  speculation,  it  Is  a  science  also 
the  treatment  of  which  is  peculiarly  liable  to  be  affected 
by  the  moral  nature  and  habits  of  those  who  take  it  in 
hand.  Without  taking  upon  us  to  assert  that  to  be  a  good  I 
ethical  writer  (t  is  necessary  to  be  a  good  man,  we  think 
that  the  history  of  speculation  justifies  us  in  the  belief 
that  a  partial  or  confined  view  of  moral  science  indicates, 
for  the  most  part,  a  corresponding  excess  or  defect  in  the 
moral  qualities  of  the  person  holding  it ;  at  least  where 
such  peculiarity  cannot  be  traced  either  to  imperfect  in- 
tellectual qualifications,  or  to  singularly  unfavourable  clr 
cumstanccs  of  time,  place,  or  education.  Systems  which 
have  sprung  up  under  such  Influences  commonly  expire 
with  the  circumstances  which  called  them  Into  being. 
The  youthful  student  may  indeed  be  attracted  by  the 
Ingenuity  or  confounded  by  the  subtlety  with  which 
they  have  been  maintained  ;  but,  with  a  person  of  sound 
mind,  who  has  access  to  writers  of  larger  and  deeper 
views,  they  cannot  long  maintain  a  place  In  his  under- 
standing, much  less  in  his  practical  halrits.  We  have 
introduced  these  remarks,  partly  as  our  justification  for 
;  from  this  article  all  notice  of  Mich  systems  as 
Epicurus  In  ancient,  and  llobbes,  Ilelvetius,  and 
i  in  modern  times  ;  and  jiartly  as  an  introduc- 
tion to  what  we  shall  make  the  central  point  of  our  ob- 


account  of  the  controversy  which  at  present 
divides  ethical  speculators  in  England.  We  allude,  it 
will  be  perceived,  to  the  dispute  which  has  for  some  tunc 
prevailed  between  the  respective  partisans  of  what  have 
been  called  the"  utilitarian  "  and  sentimental "  schools. 
Those  who  are  acquainted  with  the  most  recent  records 
of  opinion  which  have  been  published  on  both  sides  ol 
this  controversy  will  see  reason  to  wonder  at  two  things : 
at  the  very  small  real  discrepancy  between  the  parties 
engaged  ;  and  at  the  singular  vehemence  with  which  they 
disclaim  all  community  of  opinion,  and  strive  to  establish 
a  difference  which  does  not  exist,  or  to  exaggerate  one 
which  does.  An  historical  examination  of  the  origin  and 
growth  of«the  two  schools  will  In  a  great  degree  explain 
these  two  facts ;  inasmuch  as  it  will  show  that  the  dif- 
ference between  the  disputants  is  one  rather  of  feeling 
and  habit  than  of  pure  theory.  It  will  also  serve  as  a 
thread  whereon  to  hang  such  notices  of  past  systems  as  ft 
was  necessary  to  give,  in  order  to  impart  to  this  article 
the  same  historical  character  with  that  possessed  by  the 
articles  on  similar  subjects  which  occur  during  the  course 
of  this  work.  We  shall  thus  have  an  opportunity  of  com- 
municating to  our  readers  by  far  the  most  or  what  Is 
really  im|>ortant  in  English  ethical  speculation ;  and  in 
the  attempt  which  we  shall  make  to  show  the  essential 
Incompleteness  el  both  theories,  and  to  indicate  the  true 
central  point  from  which  the  science  of  morals  ought  to 
be  viewed,  we  shall  be  enabled  to  introduce  an  account 
of  some  of  the  leading  features  which  distinguished  the 
systems  of  antiquity.  We  begin  with  those  whom  we 
have  named  the  sentimental  moralists. 

The  most  eminent  of  these  have  been  men  who  have 
devoted  their  attention  chieflv  or  entirely  to  what  may 
be  called  empirical  psychology  ;  that  science,  namely, 
which  determines  the  sequences  of  mental  phenomena, 

InThi  "department" 
that  has  been  made  4s  what 

of  Association.  This  law,  according  to  which  Hobbes 
and  Condlllac  attempted  to  account  for  the  origin  of  our 
perceptive  and  intellectual  faculties,  was  applied  with 
better  success  by  Hartley  to  the  analysis  of  our  emotive 
principles.  The  moral  sentiments,  the  ultimate  source 
of  which  Hutchison  held  to  be  benevolence,  and  Adam 
Smith  sympathy,  Hartley  sought  still  lower,  in  the  simple 
capacity  of  organic  pleasure  and  pain.  Erom  these  ori- 
ginal elements  are  formed,  by  successive  or  co-ordinate 
processes  of  association,  the  feelings  of  sympathy,  gra- 
titude, resentment,  shame,  and  the  like ;  and,  as  the  last 
and  most  perfect  formation,  the  faculty  of  moral  appro- 
bation or  disapprobation.  This  theory,  which  must  not 
be,  as  it  frequently  Is.  confounded  with  the  selfish 
theory,  is  that  which  the  celebrated  dissertation  of  the 
late  Sir  James  Mackintosh,  prefixed  to  the  F.ncyelopecdta 
Britannica,  is  Intended  to  Illustrate.  It  is  in  reference 
to  the  successive  stages  of  development  of  the  asso- 
ciative principle  that  this  elegant  work  is  alone  va- 
luable. Its  author  may  be  considered  as  ending  the  series 


word,  to  the  physic*  ot  the  mind, 
ience  the  most  fruitful  discovery 
hat  is  commonly  named  the  I,aw 


names  given  above,  may  be  inserted  that  of  Dr. 
Brown.  The  result  of  their  speculations  is.  th 
established  the  existence  of  a  moral  faculty  in  L_ 
fact  of  natural  history ;  a  fact,  also,  which  holds  a 
and  defined  place  in  a  physical  theory.  It  is,  as  we  shall 
see,  by  no  means  an  insignificant  circumstance  that,  of 
the  live  names  we  have  enumerated,  two  were  physicians 
by  profession,  and  one  had  dedicated  great  part  of  his 
youth  to  the  study  of  practical  medicine. 

The  reputed  father  of  the  "  utilitarian"  moralists  is 
the  celebrated  Jeremy  Bentham.  The  labours  of  this 
unquestionably  powerful  thinker  were  principally  de- 
voted to  the  sciences  of  legislation  and  jurisprudence  ;  to 
which,  also,  much  of  the  attention  of  those  who  profess 
themselves  his  followers  or  admirers  has  been  directed. 
It  is  only  as  auxiliary  to  these  sciences  that  Mr.  Bentham 
has  handled  the  subject  of  morality.  The  most  complete 
account  of  the  utilitarian  principle  is  to  be  found  in  Mr. 
Austin's  work  on  jurisprudence.  This  principle  is  thus 
enunciated :  —  '*  The  morality  or  immorality  of  an  ac  t 
consists  In  the  beneficial  or  pernicious  consequences  re- 
sulting from  it ;  the  morality  or  immorality  of  an  agent, 
in  the  goodness  or  badness  of  his  intention,  the  goodness 
or  badness  of  the  Intention  being  detertnlued  by  the  na- 
ture of  the  consequences  which  are  foreseen,  or  might  be 
foreseen,  as  resulting  from  the  act."  Here,  we  are  told, 
we  must  carefully  distinguish  between  intention  and  mo- 
tive ;  between  foresight  of  the  consequences  of  an  action, 
and  the  state  of  mind  which  causes  the  action.  To  quote 
an  Instance  used  by  the  acute  author  of  a  recent  work 
named  A  Fragment  on  Mackintosh, —  \'  A  man,  to  save 
his  family  from  starving,  wires  a  hare  on  my  estate.  My 
first  impulse  is  to  throw  him  into  jail.  Before  I  deter- 
mine to  do  so,  however,  I  consider  the  misery  which  I 
shall  bring  on  the  man  himself,  and  tbe  state  of  want, 
wretchedness,  and  probable  demoralization,  intw  which 
1  shall  plunge^  his  family.    In  tfj^SMOl  these  foreseen 

tive  Utile  preserA^onVf°my  ^w^my^entum  ^  pro- 
of misery  and  vice  in  a  multitude  of  my  fellow- 
>s.  The  immorality  of  this  act  manifestly  consists 
in  the  intention  ;  the  motive  is  neither  moral  nor  im- 
moral." Having  given  this  preparatory  illustration,  we 
shall  extract  from  the  same  work  what  Is  there  denomi- 
nated "  A  list  of  the  requisites  of  a  moral  act.*'  These 
are  —  "  1 .  The  motive.  There  is  no  act  without  a  motive ; 
but  the  motive  is  in  itself  neither  moral  nor  immoral. 
2.  The  volition.  There  is  no  act  which  Is  not  willed  ;  but 
tbe  act  of  willing  is  neither  moral  nor  immoral.  3.  What 
it  called  the  external  act ;  to  wit,  the  bodily  part  or  motive. 
That,  like  tbe  motive,  Is  in  itself  neither  moral  nor  im- 
moral. The  same  bodily  operation  is  indifferently  a  part 
of  every  sort  of  act.  It  is,  however,  a  necessary  part  of 
every  act.  4.  The  consequences  of  the  act.  An  act  which 
has  no  consequences  that  arc  materially  either  Iseneflrul 
or  hurtful  is  not  called  a  moral  act.  That  alone  receives 
this  denomination  which  has  consequences  material  to 
some  one  or  more  human  beings.  A.  The  expectation 
t\f  the  beneficial  consequences  in  the  mind  of  the  agent 
6  This  Is  not  all :  it  is  not  enough  to  make  an  act  moral 
that  the  agent  expects  from  it  beneficial  consequences  to 
somebody  ;  It  is  further  necessary  that  he  hare  no  reason 
to  expect  from  it-evil  consequences  equivalent  to  any  other 
body  ;  that  is,  in  other  words,  that  he  have  a  conviction  qf 
its  general  utility." 

In  order  to  obviate  an  objection  to  the  principle  so 
enunciated, — vis.  that  it  supposes  a  laborious  calculation 
of  consequences  to  precede  every  moral  i 
tin,  in  the  work  to  which  we  previously  i 
vince  of  Jurisprudence  Determmcd), (\w\hi\ 
by  the  admission  that  the  principle  of 
quires  that  our  conduct  should  be  guided  by  patera 
formed  according  to  the  principle  of  utility,  and 
"  to  utility  itself  in  each  . 
Ifled.  the  principle  is  precisely  the 
same  with  that  laid  down  by  Kant,  as  the  "  groundland  of 
the  pure  practical  reason :  "— "  Act  so  that  the  maxims  of 
thy  will,  In  each  particular  Instance,  may  hold  equally  as 
the  principle  of  a  universal  legislation."  And  this  phi- 
losopher, in  common  with  the  EngUsh  utilitarians,  re- 
gards this  principle  as  a  postulate  which  lies  at  the  found- 
ation of  morality.  Thus  explained,  it  will  be  seen  that 
there  is  no  theoretical  inconsistency  between  the  utilita- 
rian and  sentimental  moralists.  Sir  James  Mackintosh 
expressly  admits  that  the  only  criterion  of  morality  In 
action,  —  that  is,  the  only  criterion  by  which  right  and 
wrong  in  human  conduct  can  be  determined,  —  is  the 
consequences  of  such  conduct  on  the  happiness  of  man- 
kind. It  has  been  with  reason  objected,  that  the  second 
department  of  the  two  into  which  he  divides  the  science 
of  ethics,  "  the  nature  of  those  feelings  with  which  right 
and  wrong  are  contemplated  by  human  beings,"  does  not 
in  Itself  belong  to  morality  at  all.  It  is  in  truth  a  part  of 
psychology,  and  nothing  more,  and  that  by  his  own  ad- 
mission, that  the  purpose  of  moral  science  is  "  to  answer 
the  question  '  what  ought  to  be.'  "   The  obligation  of  the 


of  sentimental  moralists;  In  which,  in  addition  to  the   rule  of  action  is  the  same,  whatever  arc  the  feelings  with 
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to  regard  right 


origin,  and  the  process  of 
filings  ought 


Lure  of  these  feelings  ought  to  be 
in  every  calculation  of  the  con- 
>  u.  ••  i  -  -.r'lHir  ai  tionv  would  be  a«itnitt«-».l  b\  .my  .  un- 
utilitarian  who  is  capable  of  such  considerations. 
+\ ;  m  ot-edieni  e  to  hi-  ow  ti  priucsj.U-.  The  m  ienccoi 
psychology  is  admitted  by  such  persons  to  be  a  valuable 
aaxiliary  to  that  of  ethics,  and  as  such  has  been  elaborately 
treated  by  Mr.  Mill,  in  his  Analysis  of  the  Human  Mind. 
This  we  conceive  to  be  all  that  Sir  James  Mackintosh, 
to  the  principles  of  his  general  philosophy,  had  a  right  to 
rlain  for  that  branch  of  science,  to  the  elucidation  of 
which  he  ha*  devoted  by  far  the  greater  part  of  his  dissert- 
.  The  relation  between  utilitarianism  and  sentiment- 
may  consequently  be  expressed  thus :  It  is  our  duty 
so  to  frame  our  conduct,  that  it  may  contribute  as  much 
^.  p.,.ubU-  to  th.  happiness  <>!  mankind.  The  happiness 
of  a  man  consists,  as  experience  proves,  not  In  the  gra- 
tification of  one  or  two  desires,  out  of  as  many  as  pos- 
sible. But  the  more  faculties  a  man  can  exercise  the 
more  numerous  are  his  desires,  and  the  greater  the  hap- 
piness of  which  he  is  capable  ;  consequently,  it  Is  our  duty 
to  contribute  as  much  as  we  can  to  the  development  of 
the  faculties  of  all  with  whom  we  have  to  do :  the  means 
end  are  supplied  by  the  science  of  experimental 
including  the  doctrine  of  the 
Err  faculties,  of  the  moral  sentiments. 
'  question  now  arrives,  is  this  a  complete  theory  of 
it  We  think  not:  and  we  will  proceed  to  state 
for  ttfis  opinion.  It  will  be  admitted,  that  in 
ive  of  the  existence  of  a  particular  class  of 
by  consequence  of  a  particular  class  of 
of  which  these  pleasures  are  the  ex- 
fication,  we  must  be  conscious  of  the 
of  the  same  class  in  our  own  constitution. 
What  is  true  of  one  class  is  true  of  all.  Before,  therefore, 
we  can  take  upon  us  to  determine  wherein  the  greatest 
happiness  of  man  consists,  we  must  take  care  that  our 
idea  of  human  nature  be  a  complete  one ;  we  must  see 
to  it  that  we  leave  out  of  consideration  no  element  In  the 
constitution  of  man.  Nor  Is  this  enough .  It  will  be  ad- 
mitted, as  a  fact  of  experience,  that  the  gratification  of 
certain  of  our  desires  does,  If  carried  beyond  certain 
rounds,  impair  and  interfere  with  the  free  action  of  cer- 
tain other  equally  important  sources  of  enjoyment.  Con- 
sequent ly,  what  is  true  of  the  constitution  of  a  state  is 
true,  likewise,  of  the  constitution  of  man  :  the  action  of 
Hi  constituent  parts  requires  to  be  determined  by  some 
stature  or  law  which  shall  appoint  to  each  the  sphere 
and  limits  of  its  exercise.  The  Creek  philosophers,  who, 
whatever  may  be  their  deficiencies  in  subordinate  in- 
quiries, saw  more  distinctly  than  any  lie  fore  or  since  the 
true  problems  which  philosophy  ought  to  solve,  have 
(•tinted to  this  law  under  different  names — w  hether  of  the 
(lotf  good,  the  rsrsV  of  right,  the  harmony  of  the  soul,  or 
the  like — as  the  great  difficulty  or  ethic*  to  the  clearing  up 
of  which  all  other  inquiries  ought  to  be  regarded  a*  sub- 
and  tributary.  Of  all  the  moralist*  of  antiquity 
with  the  greatest  clearness.  Hli 
r  is  meant  as  an  approximation  to  the  determination 
of  this  law.  alike  in  the  individual  and  in  the  state  That 
we  mar  not  be  accused  of  blind  veneration  for  antiquity, 
»e  will  adduce  the  most  celebrated  ethical  writer  of  the 
list  century  in  our  justification.  Those  of  our  readers 
who  have  formed  their  conception  of  the  objects  of  Bishop 
Butlers  moral  writings  from  the  strangely  partial  view 
»(  them  taken  in  Sir  James  Mackintosh's  dissertation, 
will  probably  be  surprised  to  hear  that  his  is  the  name  to 
»  hkh  we  allude.  The  preface  which  he  has  prefixed  to 
hi*  Sermons  is  intended  as  a  brief  preliminary  statement 
of  what  he  calls  "the  occasion,  scone,  or  drift  "  of  the 
attached  inquiries  which  follow.  Of  what  this  scope  or 
drift  was  we  are  bound  to  accept  his  own  account ;  and 
before  we  can  rightly  apprehend  It,  he  tells  us  we  must 
begin  by  stating  to  ourselves  exactly  the  idea  of  a  sys- 
tem, eiouoniy.  or  constitution,  of  any  particular  nature, 
or  particular  anything.  We  shall,  I  suppose,  find  that  it  is 
s  ooe,  or  a  whole,  made  up  of  several  parts  ;  but  yet  that 
the  several  parts,  even  considered  as  a  whole,  do  not  com- 
plete the  idea,  unless  In  the  notion  of  a  whole  you  include 
the  relations  and  respects  which  these  parts  have  to  each 
otbrr.  Every  work,  both  of  nature  and  art,  is  a  system  ; 
and  as  every  particular  thing,  both  natural  and  artificial, 
is  for  some  use  or  purpose  out  of  and  beyond  itself,  one 
may  add,  to  what  has  been  already  brought  Into  the  idea 
of  a  system,  its  conduct veness  to  this  one  or  more  ends. 
Let  at  tntnnrs  a  watch  i  Suppose  the  several  parts  of 
it  taken  to  pieces,  and  placed  apart  from  each  other  ;  let 
a  man  have  ever  so  exact  a  notion  of  these  several  parts, 
unless  he  considers  the  rewpects  and  relations  which  they 
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semblance to  that  of  a  watch.    But  let  him  view  those 
ral  part*  put  together,  or  consider  them  as  to  be  put 
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together  In  the  manner  of  a  watch  ;  let  him  form  a 
of  the  relations  which  those  several  parts  have  to 
other —all  conducive  in  their  respective  ways  to 
purpose,  showing  the  hour  of  the  day  ;  and  then  he 
the  tdea  of  a  watch.  Thus  it  is  with  regard  to  the 
frame  of  man.  Appetites,  passions,  affections,  a 
principle  of  reflection,  con  side  red  merely  as  the 
parts  of  our  inward  nature,  do  not  at  all  give  us  the  idea 
of  the  system  or  constitution  of  thts  nature  ;  because  the 
constitution  is  formed  bp  somewhat  not  yet  taken  into  con- 
sideration, namely,  by  the  relations  which  these  several 
parts  have  to  each  other.' '  bishop  Butler  goes  on  to  re- 
mark, that  "  what  in  fact  or  event  commonly  happens  is 
nothing  to  this  question  ;"  for,  "one  may  determine  what 
course  of  action  the  economy  of  man's  nature  requires, 
without  so  much  as  knowing  In  what  degrees  of  strength 
the  several  principles  prevail,  or  which  of  them  have  ac- 
tually the  greatest  influence."  But  between  a  machine 
and  a  man,  says  Butler,  in  allusion  to  the  illustration 
from  the  watch,  "there  is  a  difference  too  important  ever 
to  be  omitted.  A  machine  is  inanimate  and  passive  ;  but 
we  arc  agents.  Our  constitution  is  put  in  our  own  power. 
We  are  charged  with  it ;  and  therefore  are  accountable 
for  any  disorder  or  v  iolation  of  It."  The  Inference  which 
an  impartial  reader  of  these  quotations,  after  comparing 
them  with  the  Sermons  on  Human  Mature,  will  neces- 
sarily draw  is  this,  that  not  only  has  Butler's  object  and 
purpose  been  misconceived  by  Mackintosh,  but  that  it 
was  an  object  which,  consistently  w  ith  the  rest  of  his  ]  " 
losophr,  Mackintosh  must  have  held  to  m 
Implies  two  things  :  first,  that  in  ord  ^ 

Jlty  ;  secondly,  that  before  such  rule  can  be  binding 
man.  we  must  show,  not  only  that  bv  feels  himself 
or  may  be  made  to  feel  himself,  but  that  he  really  is, 
ae  cram  table  for  its  violation.  Whether  these  two  ques- 
tion* can  be  adequately  disposed  of  without  the  intro- 
duction of  higher,  that  U,  of  theological  or  metaphysical 
considerations,  is  a  matter  which  each  man  must  decide 
according  to  the  tenor  of  his  general  philosophy.  I  In- 
former of  the  two  was  so  distinctly  perceived  by  Aristotle, 
that  his  whole  ethical  system  must  be  viewed  In  refer- 
ence to  it ;  the  latter  lies  at  the  root  of  the  moral  phi- 
losophy of  Kant.  Until  the  first  is  disposed  of,  the  rule 
of  action  is  implicated  In  an  inevitable  circle ;  without 
the  second,  no  rule  can  be  shown  to  be  obligatory,  and 
ethics  can  no  longer  be  distinguished  on  the  one  hand 
from  the  history  of  internal,  on  the  other  from  that  of 
external,  phenomena. 

E'THIOPS  MINERAL.  The  black  powder  obtained 
by  rubbing  mercury  with  sulphur. 

ETHMOl'D.  (Or  .%Hu*t,a  sieve.  nnAuUt,  form.)  The 
ethmoid  or  cribriform  bone.  A  bone  of  the  head  enclosed 
in  the  osfrontis,  between  the  orbitary  processes  ;  it  Is  very 
light  and  spongy,  and  consists  of  a  network  of  convoluted 

V  ETHXO'GRAPflY.  (Or.  20,**.  nation,  and  ffnsm.  / 
describe.)  The  science  which  treats  of  the  particularities 
of  nations,  describing  their  customs,  peculiarities,  Ac. 
Although  a  peculiar  name  has  been  given  to  it,  it  is  in 
general  considered  as  a  branch  of  the  sciences  of  geo- 
graphy and  history.  ( See  Balbfs  Ethnography.) 

ETHU'LE.  ((Jr.  «***,  and  ^.principle.)  A  term 
applied  by  Berzelios  to  the  elementary  rarbon  and  hy- 
drogen of  ether  ;  he  regards  ether  as  an  oxide  of  a  com- 
pound of  ft  equivalent*  of  hydrogen  and  4  of  carbon. 

E'TIOLA'TION.  or  CHLOROSIS,  is  that  condition 
of  a  plant  in  which  all  the  green  colour  Is  absent.  Such 
a  state  is  produced  by  want  of  light,  and  Is  artificially  ob- 
tained by  keeping  plants  in  the  dark  In  order  to  ensure 
their  being  more  tender  and  insipid  than  is  natural  to 
them.  Etiolated  parts  become  green  by  exposure  to 
light. 

ETIQUE'TTE.  (Fr.  a  ticket.)  Is  the  ceremonial 
code  of  polite  life,  more  voluminous  and  minute  In  each 
portion  of  society  according  to  its  rank.  The  word  is 
derived  from  the  custom  of  arranging  places  at  pro- 
cessions, &c.  by  tickets  delivered  beforehand  to  applicants. 
The  Bysantine  court  appears  to  have  carried  the  practice 
of  ceremonial  observances  to  the  most  inconvenient  and 
ludicrous  extent.  But  of  modern  courtly  etiquette,  Philip 
the  Good,  Duke  of  Burgundy,  is  regarded  by  some  as  the 
founder  (see  Conversations  Lexicon).  His  desire  to  con- 
ceal his  inferiority  in  rank  (as  a  great  feudatory  only) 
to  the  great  sovereigns  of  Europe,  whom  he  equalled  in 
power,  induced  him  to  surround  his  presence  with  a  mul- 
titude of  officers  and  numberless  formalities.  At  no  time, 
probablv.  w«s  the  spirit  of  etiquette  so  predominant  and 
so  tyrannical  as  in  the  court  of  I  uis  XIV. ;  and  the  Me- 
moirs of  Saint  Simon  are  full  of  the  most  extraordinary 
proofs  of  the  subjugation  of  the  minds  of  men  of  sense, 
wit,  and  even  independent  character  in  other  respects,  to 
Its  engrossing  influence.— their  pride  in  attaining  any  little 
point  of  precedence,  and  their  mortification  in  failing  of  it. 
The  smaller  courts  of  Germany  caricatured  the  ceremo- 
nial of  that  of  the  Great  Monarch,  and  carried  its  strict- 
ness to  an  absurd  extent.    At  the  present  day  the  ancient 
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etiquette  of  court*  is  continually  losing  something  of  its 
strictness. 

ETYMO'LOGY.  (Gr.  irvf**,  true,  and  Xsyt,  de- 
scription, mm  The  science  which  treats  of  the  origin  or 
root  of  individual  words,  and  of  the  relation  borne  re- 


spectively by  their  several  meanings  to  that  origin.  It  is 
a  branch  of  the  general  science  of  philology.    Set  Pm- 

(Gr.  i£x«**rr*».)  Siplfying  pro- 
but  generally  used  in  theological 
sacrament  of  the  Lord's  Supper. 


LOLOOY 

EU'CHARIST. 
perly  giving  of 
language  to  denote  the 
The  celebration  of  this  rite  Is  derived 
given  by  the  Evangelists  of  the  action  of  our  Lord  in  of- 
fering to  the  apostles  bread  and  wine,  saying  at  the  same 
time,  "  Take  and  eat,  this  Is  my  body  ;"  and  "  Drink  ye  all 
of  this,  for  this  is  my  blood  of  the  new  testament,  which 
is  shed  for  many  for  the  remission  of  sins ;"  and  adding  at 
the  same  time,  **  Do  this  as  oft  as  ye  shall  do  it  In  remem- 
brance of  me."  This  commemoration  is  spoken  of  in  the 
.v  T.  and  by  the  Fathers  as  a  sacrament  and  a  mys- 
tery ;  it  must  be  supposed,  therefore,  that  there  is  an  in- 
terior signification  conveyed  under  our  Saviour's  words — 
a  further  effect  to  be  derived  from  the  communion  in  the 
bread  and  wine  besides  that  which  is  obvious  and  exter- 
nal. Under  the  head  of  TaaNsuBsTANTiATiON  will  be 
found  the  solution  which  the  Roman  Catholics  discover 
for  this  mystery.  Consubstantiation,  or  the  simultaneous 
presence  of  the  body  and  blood  with  the  bread  and  wine, 
is  the  attempt  made  by  Luther  to  explain  the  operation 
of  a  divine  mystery  according  to  the  literal  interpretation 
of  Scripture.  According  to  the  doctrine  of  the  Anglican 
church,  there  is  an  inward  and  spiritual  grace  conveyed 
in  the  Eucharist  to  those  who  partake  of  it ;  and  it  is  in 
church  differs  from  many  Protestant 
>  the  communion  to  * 
act  of  obedience  enjoined  upon  us  as  a 
t  ceremony,  and  only  instrumental  to  our 
salvation  in  the  same  way  as  any  other  act  of 
See  Sacrament. 

It  is  common  in  the  Fathers  to  meet  with  tl 
crlflcc  applied  to  the  Eucharist,  and  this  has 
sidcred  by  the  Romanists  as  favouring  their  view  of  its 
nature.  They  appeal  also  to  the  prophecy  of  Malachi, 
which  alludes  to  a  pure  offering  or  an  unbloody  sacrifice, 
which  shall  be  offered  up  to  the  Lord  from  the  rising  to 
the  setting  of  the  sun  ;  and  maintain,  therefore,  Uiat  the 
consecrated  elements  are  offerings  made  to  God  for  the 
•ins  of  the  people,  in  the  same  sense  as  the  expiatory  sa- 
crifices of  the  Jewish  law,  and  not  merely  commemorative 
tokens.  From  hence  follows  the  supposed  necessity  of 
the  sacrifice  of  the  Mass,  and  its  efficacy  for  the  absent,  or 
even  dead,  and  the  mediatorial  character  attributed  in 
the  Komlsh  church  to  the  priest.  The  Protectant*,  how- 
over,  while  they  do  not  deny  the  applicability  of  the  word 
sacrifice  to  the  Eucharist,  restrict  it  to  one  of  the  senses 
which  it  bears  in  the  Hebrew  phraseology  ;  and  consider 
the  pure  offering  prophesied  by  Malachi  to  oe  an  offering  of 
prayer  and  thanksgiving,  such  as  is  constantly  referred  to 
by  the  Psalmist ;  as,  CXLI .  2.,  "Let  my  prayer  be  set  forth 
before  thee  as  Incense,  and  the  ri»ing  up  of  my  hands  as 
the  evening  sacrifice;"  LI.  17.,  "The  sacrifices  of  God  are 
•  broken  spirit,"  ttc.  The  seventh  chapter  of  Hebrews  is 
considered  decisive  against  the  mediatorial  character  of 
the  Christian  priest ;  and  the  Eucharist  is  held  by  the 
church  of  England  to  be  not  a  propitiatory  but  a  com- 
memorative sacrifice  — a  federal  act  of  professing  our 
belief  in  the  death  of  Christ,  and  of  renewing  our  bap- 
tismal covenant  with  him  ;  and  endued  with  virtue  to 
confer  grace  upon  those  who  partake  of  it  sincerely  and 
devoutly. 

EU'CHLORINE.  (Gr.  i».  very,  and  *X^st,  green.) 
A  name  given  by  Sir  II.  Davy  to  the  oxide  of  chlorine, 
in  consequence  of  its  deep  yellow-green  colour. 

EUCIIO'LOOY.  (Gr.  iv**.  pras/rr,  and  Xtyu,  1  collect.) 
A  book  of  prayer* ;  synonymous,  in  the  phraseology  of 
the  Roman  Catholic  church,  with  missal  or  breviary. 

EUCLA'SE.  (Gr. t»,weJt,*nduX*m.Jbreak.)  Avery 
rare  mineral,  brought  in  small  greenish  crystals  from 
Peru  and  Brasil.   it  is  a  silicate  of  glucina  and  alumina. 

EU'CRASY.   (Gr.  iv,  and  temperature.)  An 

agreeable  wcll-pro|H>rtioned  mixture  of  qualities,  by 
which  a  body  is  said  to  be  in  good  order,  and  disposed 
for  a  good  state  of  health. 

KUDIO'METEK.  (Gr.  hA,*,  calm  air,  and  Hsrg*, 
measure.)  Thin  term  is  generally  applied  to  Instru- 
ments for  facilitating  the  analysis  of  atmospheric  air, 
or  rather  for  determining  the  quantity  of  oxygen  con- 
tained in  a  given  volume  of  air ;  under  the  idea  that  the 
salubrity  of  air  depended  upon  its  relative  quantity  of 
oxygen.  We  now  know,  however,  that  this  is  not  the 
case,  and  that  the  relation  of  the  oxygen  to  the  nitrogen 
in  the  atmosphere  is  not  subject  to  any  discernible  fluc- 
tuation. 

EU'LABES.  {Gr.  IvXufiin,  timid.)  A  genus  of  Pas- 
serine birds,  belonging  to  the  family  of  thrushes, 
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bill  nearly  resembles  that  of  a  thrush ;  their  nostrils  are 
round  and  smooth.  The  species  are  termed  Mainatet 
by  the  French  ornithologist* :  and  the  Javan 
{Eulabes  jmamens)  of  all  birds  is  said  to  I 
completely  the  language  of  man. 

KULI'MA.     (Derivation  unknown.)     A  genus  of 
marine  shell-clad  Gastropods,  whose  characters  are  shell 
turreted,  acuminate,  with  many  whorls ;  I . 
acuminated  posteriorly ;  outer  lip  thickened,  and 

operculum  horny,  thin,  and  with  its  nucleus  anterior. 

EU'LOGY.  (Gr.  is*,  well,  and  Xtym,  I  speak.) 
general  sense,  an  encomium  pronounced  on  any  p 
his  meritorious  or  virtuous  qualities  ;  but,  in  a 
stricted  meaning,  it  was  used  in  ecclesiastical  history  to  de- 
note any  present  bestowed  on  the  church  after  having  been 
blessed  or  hallowed. 

EUNI'CE.  (Gr.  The  name  of  a  Nereid  In  Apollo, 
dorus.)  A  genus  of  Marine  Dorsibranchiate  Anellidam , 
having  tufted  bronchia,  and  a  mouth  armed  with  three 
pairs  of  horny  jaws.  One  species  {Eunice  gigatUca)  at- 
tains the  enormous  length  of  between  four  and  five  feet . 

EU'NUCH.  (Gr.  %v*%,  a  bed,  and  *xur<  In  the  sense  of 
to  have  the  care  of.)  A  term  applied  to  those  who  have 
been  subjected  to  the  operation  of  castration.  The  for- 
tune* of  such  individuals  form  an  eventful  chapter  in  the 
history  of  the  human  race  ;  whether  we  consider  the  pur- 
poses for  which  the  operation  was  performed,  or  the 
rfumbers  of  those  who  have  undergone  it.  This  practice 
seems  to  have  originated  in  the  jealousy  which  prevails 
in  eastern  countries.   As  far  back  as  the  time  of  Hero- 


dotus, it  was  carried  to  a  great  extent  by  the 
who  not  merely  intrusted  to  eunuchs  the  care  of  < 
wives  and  daughters,  but  considered  them  in  every  re- 
spect as  more  trustworthy  than  other  Individuals.  In  the 
middle  ages  the  "  chief  of  the  eunuchs"  was  one  of  the 
most  important  functionaries  of  eastern  government ;  and 
tho  st*r^^jl!oii  of  Ls^i t^sc  comit  nc*4  •xr©  su jn?rint4?i ■'•IimJ  tjy  t^j~ 

In  modern  times  the  1ms 


of  virility  is  in  some  countries  believed  to  preserve  and  iin- 

'  in  Italy,  this  opcra- 


smne  birds,  Dcinnging  to  the  family  «l  thrushes,  and  dis- 
tinguished by  having  broad  strips  of  naked  skin  on  each 
aide  of  the  occiput,  and  a  bald  spot  on  the  cheek.  The 

\T1 


prove  the  voice ;  and  hence,  especially  i; 
tion  is  practised  upon  children  intended  to  supplyt  he  operas 
of  Europe  with  singers.  Zeal  for  religion  has  also  caused 
many  persons  to  undergo  this  operation,  In  the  view  of 
guarding  themselves  from  sensual  pleasures.  As  early 
as  the  third  century  there  arose  a  class  of  enthusiasts, 
who,  animated  by  the  examplo  of  Origen,  not  only  cas- 
trated those  of  their  own  persuasion,  but  even  all  person* 
on  whom  they  could  lay  their  hands.  Several  of  tin- 
Christian  Roman  emperors  instituted  severe  prohibitions 
against  this  revolting  practice  ;  and  at  a  later  period  the 
Council  of  Nice  excluded  from  the  pale  of  the  church  all 
who,  actuated  by  whatever  motives,  had  allowed  them- 
selves to  be  thus  mutilated 

EUPA'TRID.E.  (Gr.  iWstvpfcu.)  In  Ancient  His- 
tory, the  nobles  of  Attica,  in  whose  hands  in  early  time* 
all  the  power  of  government  was  vested,  in  consequence  of 
which  the  lower  orders  sunk  into  a  low  state  of  degra- 
dation, being  particularly  oppressed  by  their  debts  which 
the  pressure  of  their  circumstances  compelled  them  to 
Incur,  and  which.  If  not  paid,  gave  the  creditor  power  over 
the  bodies  and  liberties  of  the  debtor  and  his  family. 
These  evils  were  remedied  by  the  legislation  of  Solon, 
who  reduced  the  interest  of  debts,  and  deprived  the  i 


dltor  of  his  power  over  the  body  of  the  debtor,  and  at 
same  time  threw  the  judicial  and  much  of  the  legi.- 


an  unmixed  democracy. 


finally  • 

EU'PHEMISM.  (Gr.  tvfiuih,  to  sneak  well  of  a  per- 
son or  thing.)  A  figure  in  rhetoric,  t>y  which  one  ex- 
pression is  substituted  for  another,  conveying,  through 
some  association  of  ideas,  an  image  offensive  to  the  hearer 
or  reader.  In  classical  writers,  euphemism  often  arlsrs 
from  a  superstitious  avoidance  of  certain  words  and 
phrase* ;  and  among  ourselves  similar  fastidiousness  pre- 
vails on  some  points,  as  tn  the  constant  use  of  the  words 
"  deceased  "  and  "  departed  "  for  "  dead." 

EU'PHONY  (Gr.  tv,  well,  and  fmm,  sound).  In  con- 
tradistinction to  Cacophony  (quod  vide).  That  agreeable 
quality  in  language  which  results  from  happy  combinations 
of  the  enunciative  elements  ;  such  especially  as,  though 
essentially  different  in  their  characteristic  powers,  melt 
easily  into  each  other,  so  as  to  preserve  an  uninterrupu-d 
flow  through  the  respective  members  of  a  sentence,  with- 
out labour  to  the  speaker  or  offence  to  the  hearer.  No 
rules  can  be  laid  down  to  ensure  this  agreeable  quality  in 
composition  :  his  taste,  ear,  aud  discrimination  must  be  the 
guide  of  every  writer. 

EUPHORBlA'CEvE.  (Euphorbia,  one  of  the  genera.) 
A  natural  order  of  Exogenous  plants,  inhabitants  of  al- 
most all  parts  of  the  globe  ;  nearly  allied  to  Maimer* 
and  Hkamnacea:  especially  agreeing  with  the  former  in 
the  starry  structure  of  the  hairs,  the  monadc  Iphous  sts- 


starry 
mens,  and  the 
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EUPHORBIUM. 

cupels.  Their  sensible  properties  are,  on  the  whole, 
paivmout  and  exciting,  both  being  of  a  volatile  nature 
ami  often  dispelled  by  heat.  Thus  the  stem  of  Jatropha 
lusMot,  or  Cassara,  which,  when  raw,  is  one  of  the  most 
violent  of  poisons,  becomes  a  wholesome  nutrition*  food 
when  roasted  :  in  the  seeds  the  albumen  is  harmless  and 
eatable,  but  the  embryo  itself  is  acrid  and  dangerous, 
ladepcndently  of  the  volatile  principle  there  are  two 
others,  —  rii.  1 .  Caoutchouc,  the  most  Innocuous  of  all 
substances,  produced  by  the  roost  poisonous  of  all  families. 
2.  Toroaol,  the  bark  of  several  crotons,  the  wood  of  <  Vo- 
t<m  tigiium  and  common  boa,— the  leaves  of  the  latter,  of 
Ctcra  disticka.  and  of  several  euphorbias,  are  sudorific, — 
and  many  other  species,  amongst  which  Ricinus  may  be 
mentioned,  arc  purgative :  the  latter  produces  from  its 
seeds  by  pressure  the  well-known  castor  oil. 

EUPHO'RBIUM.  (Prom  Euphorbus,  physician  to 
krasj  Juba,  in  honour  of  whom  the  plant  was  named.)  An 
arnd  gum  resin,  the  produce  of  the  Euphorbia  officinalis; 
ii  is  virulently  purgative  and  emetic,  and  the  dust  oi  it  is 
dangerously  stimulant  to  the  nose. 
EU'PION.  (Gr.  i».  eery,  and  wtm,  greasy.)  Avery 
liquid  which  stains  paper  like  oil,  and  which  exists 
tar  produced  during  the  destructive  distillation  of 
animal  and  vegetable  substances.  Its  specific  gravity  is 
0-74.  and  it  bods  and  evaporates  at  340°.  It  Is  Insoluble  in 
water,  but  dissolves  in  ether  and  alcohol.  It  is  insipid 
ami  inodorous,  but  highly  inflammable. 

EURI'PUS.  (Gr.sufjsrss-.)  In  Ancient  Architecture,  the 
spam*  which  separatedtne  arena  from  the  seats  in  the  circus. 

EURO*PA.  In  Fabulous  History,  the  daughter  of 
Agenor,  king  of  Sidon.  She  is  represented  as  having 
been  of  such  surpassing  beauty  that  Jupiter  became 
enamoured  of  her.  In  order  to  gain  her  affection  the 
god  transformed  himself  into  a  bull  of  wonderful  white- 
ness, and  while  Europa  was  gathering  flowers  in  a  mea- 
dow near  the  sea  shore,  mingled  with  her  father's  herds. 
1'ho  v  trt'in.  attracted  by  the  beauty  of  the  bull,  In  e  m  to 
eiress  him  ;  and  at  length,  in  the  playfulness  of  youth, 
ventured  to  get  on  his  back.  Upon  which  the  bull,  taking 
advantage  of  her  situation,  made  a  retreat  towards  the  sea, 
through  which  be  carried  h«-r  in  safety.  Arrived  In 
Crete,  the  god  resumed  his  real  form,  and  declared  his 
passion,  which  was  returned;  and  from  their  connec- 
tion sprang  Minos,  Rhadamanthus,  and  .Earns ,  the 
celebrated  Elysian  judges.  The  simple  statement  of 
Herodotus,  that  Europa  was  carried  off  by  some  Cretin 
merchants,  who.  according  to  some  authors,  arrived  at 
for  mercantile  purposes  with  a  ship  bearing  a 
bull  on  its  prow,  but,  according  to  Diodorus,  with 
ider  named  Taurus  (bull),  offers  one  of  many 
solutions  of  this  fabulous  story.  From  her, 
to  mycologists,  the  quarter  of  the  globe 
we   inbabU  received  its  name.     The  word  is 


possibly  derived  from  Gr.  u**r,  large,  and  the  eye  i 
1  u-^  ey«  having  been  regarded  by  the  Greeks  as  a  mark 

RUR  Y'DICE.   In  Fabulous  History.    See  OapHECi. 

EURY'THMY.  (Gr.  uievOf***,  Justness  qf  proportion.) 
lo  Architecture,  the  regular,  just,  and  symmetrical  mea- 
sure resulting  from  harmony  in  the  proportions  of  a 
bmlding  or  order.  It  is  one  of  the  six  essentials  of  Vi- 
tro ri  us. 

EUSTA'CHIAN  TUBE.  Named  after  the  celebrated 
Italian  anatomist  Bartholomew  Eustachius,  who  Is  said  to 
bate  discovered  it,  though  it  is  accurately  described  by 
Aristotle,  who  quotes  an  earlier  Greek  anatomist,  A  I.  - 
toeon.  as  having  known  it.  This  communication  be- 
tween the  ear  and  the  mouth  begins  in  the  anterior  part 
<>f  the  tympanum,  and  runs  In  a  bony  canal  forwards  and 
inwards,  terminating  with  the  petrous  portion  of  the  tem- 
poral bone.  It  then  proceeds,  partly  cartilaginous  and 
partly  membranous,  gradually  enlarging  to  its  termination 
Ewbind  the  soft  palate.  It  la  through  this  tube  of  commu- 
nication with  the  ear  that  persons  who  have  a  perforated 
tympanum  blow  tobacco  smoke :  when  the  Eustachian  tube 
is  stopped  or  obliterated  it  produces  deafness. 

EUSTA'CHIAN  VALVE.  A  semilunar  membranous 
valve,  which  separates  the  right  auricle  of  the  heart  from 
t!:c  inferior  fvn^i  cttt*(t%  first  dcscrikxjcl  t)y  I^Uat«iu}tiiis. 

ICS  l  A'THIAN.s  A  sect  of  heretic.  ..I  the  1th  c.  n- 
turr ;  so  called  from  their  founder  Eustathlus,  a  monk 

at  the  council  of 


•STYLE.  (Gr.  sv.  veil,  and  rwXar,  column.)  In 
that  species  of  intercolumniatlon  or  space 
columns,  which,  as  the  name  Imports,  the  an- 
considered  the  most  beautiful,  and  which  Vltru- 
•ays  exceeded  all  others  in  strength,  convenience, 
and  beauty  ;  it  was  two  diameters  and  a  quarter  of  the 
column  In  width. 

EUTE'RPE.  (Gr.  iv.  and  rtfxu,  I  delight.)  In  My- 
thology, the  muse  which  presided  over  wind  lnstru- 


Si  Deque  tibia* 
cohibrt,  n*c  Hotyhvmnl* 
rcftiglt  t miliar  iMibllwi. 


(Her.  Od«  I.  1.51.) 


To  this 


EVECTION. 
is  ascribed  also  the 


of  tra- 


(Gr.  iw,  and  Smtmn 


death.)  Lite- 
it  is  employed 


ThU 


gedy. 

EUTIIAKA'SIA. 
rally,  an  easy  death.  By  political  writers 
in  various  senses  to  indicate  *uch  peculiar  theories  a*  have 
the  best  tendency  to  uphold  the  state  or  disentangle  it 
from  difficulties.  Thus,  for  instance,  it  is  maintained  that 
the  issue  of  Inconvertible  paper  money  is  the  true  cut ha - 
natia  of  public  debts  in  modern  countries. 

EUTY'CHIANS.  A  sect  of  the  fifth  century,  who 
appear  to  have  been  seduced  Into  an  erroneous  view  of 
the  nature  of  Christ  by  the  vehemence  of  their  oppo- 
sition to  the  heresy  of  the  N'estorians.  These  latter  had 
asserted  the  distinctness  of  the  two  natures  in  Christ  ; 
the  Eutychians  confounded  them  together,  and  supfxitcd 
the  human  to  be  merged  in  the  divine.  Their  originator, 
Eutvches.  was  the  abbot  of  a  monastery  at  Cons 
nople,  ami  was  excommunicated  in  the  year  44* 
synod  which  was  convened  there  for  that  purpose, 
decision  was  controverted  by  another  council  at  Ephe.. 
In  the  following  year  ;  but  the  new  opinions  were  finally 
condemned  by  the  council  of  Chalcedon  in  451,  which 
established  the  orthodox  doctrine  that  Christ  was  perfect 
God  and  perfect  man.  consubstanttal  with  the  Father  a* 
to  his  divinity,  and  with  man  as  to  his  humanity,  the  two 
natures  being  united  in  him  without  conversion,  without 
confusion,  and  without  divisiou. 

EVANGE'LICAL  CHURCH.  (Gr.  umyyOit*  gospel, 
literally  good  tidings:  from  i»,  well,  and  myy%Xf,  mes- 
senger. )  The  different  Protestant  sects  of  Germany  as- 
sume this  general  title,  implying  their  reliance  on  the 
Bible  alone  as  the  rule  of  faith  :  it  I 
nates  the  Lutheran  church. 

E VA'NGELIST.  (Gr.  ivmyyOfrmt .)  One  who 
brings  good  tidings.  Hence  the  authors  of  the  Four 
Gospels  are  called  Evangelists. 

EVA'NTES.  Priests  of  Bacchus  :  so  called  from  their 
usual  exclamation  during  their  orgies,  "  ohe  evan." 

EVAPOBA'TION.  The  conversion  of  substances 
into  vapour  is  one  of  the  most  important  and  general 
effect*  ot  heat.  During  this  process,  a  considerable  quan- 
tity of  sensible  heat  passes  into  the  latent  or  insensible 
state.  When  a  vessel  of  water  is  placed  upon  the  fire,  its 
temperature  gradually  rises  till  it  attains  21  2°;  then, 
although  it  remains  upon  the  lire,  and  of  course  receives 
heat  as  before,  it  does  not  become  hotter,  but  Is  gradually- 
converted  Into  steam  or  vapour:  so  that  the  effect  of 
heat  is  not  to  elevate  temperature,  but  to  change  state  or 
form ;  that  Is,  In  the  case  of  water,  to  convert  it  into 
steam.  Hence  we  assume  that  steam,  though  not  hotter 
than  water,  contains  a  much  larger  quantity  of  heat,  and 
this  heat  again  makes  iu  appearance  when  the  steam 
is  condensed  or  re-converted  into  water.  At  whatever 
temperature  vapour  is  produced,  it  Is  similarly  consti- 
tuted ;  and  that  which 


temperatures,  by  the  process  usually  cal 
evaporation,  resembles  the  former  iu  all 


tt  is  that  evaporation  Is  to  surrounding  bodies  a  cooling 
process  ;  and  that  in  the  converse  change,  or  the  return  of 


the  vapour  to  the  liquid  state,  heat  is  evolved  and 
dered  sensible.  The  same  general  phenomena  are  ob- 
served with  all  other  liquids,  and  those  which  evaporate 
rapidly  at  common  temperatures  often  give  rise  to  the 
production  of  a  great  degree  of  cold ;  such  as  spirit  of 
wine,  or  ether.  If  the  latter  fluid  be  suffered  to  dribble 
over  the  bulb  of  a  thermometer,  it  will  cause  it  to  sink 
below  the  frceiing  point  of  water ;  and  by  accelerating 
similar  cases  of  evaporation,  we  obtain  most  intense  de- 
grees of  artificial  cold. 

The  circumstances  that  principally  influence  the  pro- 
cess of  evaporation  are,  extent  of  surface,  and  the  state 
of  the  air  as  te  temperature,  dryness,  stillness,  and  density. 

EVE'CTION.  (Lat.  eveho,  /  raise  up.)  An  ine- 
quality of  the  moon's  motion,  depending  on  the  position 
of  the  transverse  axis  of  the  lunar  orbit  In  respect  of  the 
line  of  the  syxygiee,  or  line  joining  the  sun  and  earth. 
When  the  transverse  axis  lies  In  the  same  direction  with 
that  line,  the  quantity  by  which  the  solar  force  dimi- 
nishes the  gravitation  of  the  moon  is  greatest  when  the 
is  in  the  apogee,  and  least  in  the  perigee.  In  this 
of  the  orbit,  therefore,  the  difference  between 
i's  gravitation  at  her  apogee  and  perigee  is  in- 
by  the  solar  action,  and  the  orbit  consequently 
appears  to  have  Us  eccentricity  augmented.  When  the 
line  of  the  apsides  is  in  the  quadratures,  the  contrary 
happens;  the  difference  between  the  amount  of  gravi- 
tation at  the  apogee  and  perigee  is  diminished,  and  the 
eccentricity  of  the  orbit  appears  also  to  be  diminished. 
The  evoctlon  is  proportional  to  the  sine  of  twice  tin- 
angular  distance  between  the  sun  and  moon,  diminished 
by  the  moon's  mean  anomaly  ;  and  its  greatest  value 
amounts  to  I  20'  -'■;»."  This  Inequality  (sometimes 
called  the  second  Inequality  of  the  moon's  motion,  the 
equation  of  the  centre  being  thejlrsf)  was  noticed  by 
Hipparchu?,  and  Ptolemy  gave  a  construction  which  re- 
presents its  general  effects  with  great  accuracy.  The 
term  erection  was  first  applied  to  it  bv  Bullialdus. 
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A  ship  is  said  to  be  on  an 
when  •he  draw*  the 
>res*ion,  however. 


abaft 

implies,  though 
oXJfe^plant. 


whose  leaves  remain  perfect  upon  a 
season  ;  as  the  Ilex  aquifoHnm. 

E'VIDENCE.  In  Law,  has  been  defined  "any  matter 
of  fact,  the  effect,  tendency,  or  design  of  which,  when 
presented  to  the  mind,  is  to  produce  a  persuasion,  affirm- 
ation, or  disaffirmation  of  the  existence  of  some  other 
matter  of  fact." 

A  witness.  In  a  court  of  common  law,  is  compelled  to 
give  his  attendance,  in  civil  cases,  by  subptpiva,  or  by 
habeas  corpus  if  the  witness  be  in  custody.  The  reason- 
able expenses  both  of  going  and  returning  must  be  ten- 
dered to  the  witness  when  he  is  served  with  the  subrxena. 
A  witness,  refusing  to  attend  on  subpoena,  may  be  at- 
tached for  contempt  of  court,  and  is  liable  to  an  action 
at  the  suit  of  the  party  damaged.  In  criminal  cases,  the 
attendance  of  a  witness  for  the  prosecution  is  enforced 
either  by  subpoena,  or  more  usually  by  the  magistrates 
who  take  the  depositions  in  the  first  instance  binding 
him  over  to  appear.  His  expenses.  In  a  case  of  felony, 
are  ensured  to  him  by  statute.  The  defendant  may  com- 
pel attendance  of  his  witnesses  by  subpeena. 

When  the  witness  appears  in  court,  objections  may  be 
taken  to  his  competency;  and  those  arising  from  his 
ignorance  or  unbelief,  or  turpitude  of  character,  ought, 
in  the  usual  course,  to  be  taken  before  he  is  sworn. 
Incompetency.  —  I.  Incompetency  from  defect  of  reli- 

Sons  principle  is  where  the  witness  disbelieves  or  is 
_norant  of  the  existence  of  a  God.  and  of  a  future  state 
o?  rewards  and  punishments.    Infidels,  therefore,  are 


pun 

excluded  ;  but  no  others  of  whatsoever 
8.  Incompetency  from  turpitude  arises  from  a  conviction 
for  treason,  felony,  and  several  misdemeanors ;  but  is 
removed  by  pardon,  or  by  reversal  of  the  judgment,  or 
by  endurance  of  the  punishment  awarded  by  the  sen- 
tence.  3.  The  next  source  of  incompetency  is  interest  ; 
and  the  general  rule  on  this  subject  is,  that  a  party  is 
disqualified  only  by  a  direct  and  certain  interest  in  the 
event  of  the  suit.  But  it  will  be  obvious  that  the  dis- 
tinctions arising  out  of  so  general  a  proposition  are  infi- 
nitely minute,  and  create  constant  difficulty  in  practice. 
The  following  are  a  few  of  the  leading  rules :  — 

All  parties  to  the  suit,  although  but  nominal,  are  ex- 
cluded from  giving  evidence.  A  prosecutor,  in  a  cri- 
minal case.  Is  not  a  party,  nor  directly  interested  in  the 
verdict,  and  is  consequently  admitted.  A  person  to 
whom  a  liability  would  immediately  result  from  the  ver- 
dict is  Incompetent  to  give  evidence  for  the  party  in 
!  success  he  Is  interested  ;  as,  for  instance,  one  who 
]  a  party  against  the  event  of  the  suit ;  or 
a  co-partner  ;  or  an  agent  liable  to  his  principal,  in  the 
case  whore  a  principal  is  sued  for  any  damage  arising 
from  the  agent  *  neglect.  A  witness  is  also  incompetent 
where  he  has  an  interest  in  the  record  ;  that  is  to  say, 
where  the  judgment  of  the  court,  if  his  party  succeeded, 
would  be  evidence  of  a  matter  of  fact  to  entitle  him  to 
some  legal  advantage.  In  criminal  proceedings,  how- 
ever, no  verdict  obtained  wholly  or  partly  on  the  testi- 
mony of  any  witness  can  be  evidence  for  or  against  that 
witness  in  any  other  proceeding  ;  and  therefore  hecannot 
be  objected  to  on  that  ground.  Some  exceptions  also  to 
this  rule  of  exclusion  arise  from  the  necessity  of  the  case : 
upon  this  principle  the  testimony  of  the  servants  of 
tradesmen,  to  prove  the  delivery  of  goods  and  payment 
of  money,  is  daily  admitted. 

The  objection  to  competency  is  removable  in  some 
cases  by  a  release  of  all  liability  to  the  witness.  But  it 
Is  now  provided,  by  3  &  4  W.  4.  c.  42.,  that  whenever  a 
witness  is  objected  to  as  incompetent  on  the  ground  that 
the  verdict  would  be  evidence  Tor  or  against  him,  he  shall 
nevertheless  be  heard ;  and  hit  name  being  entered  on 
the  back  of  the  record,  the  verdict  so  obtained  shall 
never  be  used  as  such  evidence. 

All  testimony  must  be  given  under  n  judicial  oath,  with 
an  exception  only  in  favour  of  Quakers,  which  is  now 
extended  to  criminal  as  well  as  civil  case*. 

Evidence,  immediate  and  mediate  Besides  the  ex- 
clusion of  tniii,  f tea  on  the  score  of  competency,  large 
classes  of  evidence  arc  inadmissible.  Admissible  evi- 
dence must  lie,  in  general,  immediate  ;  that  Is,  it  must 
convey  the  actual  knowledge  or  belief  of  the  witness. 
This  rule  excludes,  as  a  general  proposition,  all  hearsay ; 
that  is,  all  narration  of  the  declarations  made  by  others 
to  the  witness.  There  arc,  however,  several  classes  of 
mediate  testimony  which  are  admissible.  Such  are, 
general  reputation  In  certain  cases  ;  and  declarations, 
made  by  a  party  to  the  suit,  which  contain  admissions 


So,  in  various  cases,  letters 
•  in  books  are  admissible,  where  they  con- 
tain similar  admission*.  I'pon  the  same  principle,  the 
confession  of  a  prisoner  is  evidence  (if  unextorted  by  fear 
or  hope)  in  a  criminal  case.  Depositions  or  a  witness 
-  ">W  deceased,  * 
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of  its  contents 
or  oral,  respecting  them.  It  is  a 
that  all  secondary  evidence  is  excluded,  if  I 
(that  is,  evidence  of  a  class  which  the  law  recognize*  as 
better)  happen  to  be  attainable.  Other  exclusive  rules 
rest  on  grounds  of  public  policy.  Thus  husband  and 
wife  are  excluded  from  giving  testimony  for  or  against 
each  other.  Communications  between  an  attorney  and  his 
client,  and,  for  particular  purposes,  some  other  private 
communications  between  parties,  arc  in  their  nature  pri- 
vileged, and  cannot  be  given  in  evidence. 

Examination  of  H'itnestea.  —  A  witness,  on  being  ad- 
mitted in  court,  is  first  subjected  to  the  examination  of 
the  party  in  whose  behalf  he  is  called,  which  is  termed 
the  examination  in  chief ;  and  the  principal  rule  to  be 
observed  by  the  party  examining  is,  that  leading  ques- 
tions are  not  to  be  asked.  What  arc  leading  question-. 
It  is  not  always  easy  to  ascertain  ;  but  questions  to  which 
the  answer  yes  or  no  would  be  conclusive  of  the  issue 
fall  undoubtedly  within  this  designation.  All  questions 
which  suggest  an  answer  may  be  considered,  in  one  sense, 
as  leading  questions  ;  but  they  are  not  all  equally  ob- 
jectionable. The  witness  is  then  cross-examined  by  the 
opposite  party.  The  object  of  cross-examination  is  two- 
fold :  to  weaken  the  evidence  given  by  the  witness  as  to 
'he  fact  in  question,  either  by  eliciting  cor 
new  explanatory  facts ;  or,  secondly,  to 
ral  credit  of  the  witness.    In  the 

rule,  that  a  witness  may  refuse  to 
question,  if  his  answer  will  expose  him  to 
bility;  and  this,  whether  immediately  or  by 
inference.  Whether  he  car 
tion  tending  to  disgrace  him,  without  involving  him  in 
danger,  is  a  point  which  has  been  frequently  debated, 
but  which  the  general  practice  of  our  courts  seem*  to 
settle  in  the  affirmative.  The  credit  of  a  witness  may 
likewise  be  impeached  by  the  general  evidence  of  others 
as  to  his  character.  But  in  this  case  no  evidence  can 
be  given  of  particular  facts  which  militate  against  hi* 
general  credit ;  as  this  would  be  in  contravention  of 
another  rule,  that  collateral  Issues  —  questions  of  fait 
unconnected  with  the  subject  of  dispute  —  shall  not  be 
raised  during  the  course  of  a  trial.  He-examination  of  a 
witness  by  the  party  who  first  examined  him,  must  be 
directed  to  such  new  points  only  as  have  been  raised  by 
the  cross-examination.  If  it  is  wished  to  put  a  question 
not  connected  with  these  points,  the  proper  course  is  for 
the  counsel  to  apply  to  the  court  to  put  the  question  for 
him. 

Evidence,  Documentary.  —  Written  instruments,  con- 
sidered as  evidence  in  a  court  of  justice,  have  been  di- 
vided into  public  judicial  documents;  public  non-judicial ; 
private  documents  ;  and  mixed,  which  are  partly  public 
and  partly  private.  The  contents  of  the  record  of  a  court 
of  justice  arc  properly  proved  by  inspection  of  the  record 
itself;  otherwise  by  exemplification,  or  by  swam  ropy. 
A  copy  of  a  record,  under  the  seal  of  the  Court  of  I 
eery,  or  of  one  of  the  King's  other  courts,  is  an 
cation  ;  as  are  also  the  records  of  some  inferior  tribunals. 
Office  copies  are  evidence,  wherever  the  law  has  eu- 
t rusted  a  particular  officer  with  the  making  of  them. 
Sworn  copies  are  copies  proved  on  oath  to  have  been 
examined  with  the  original.  All  public  documents, 
whether  judicial  or  non-judicial,  which  cannot  be  re- 
moved, can  be  and  usually  are  proved  in  this  manner. 
But  before  It  can  be  read,  it  must  be  proved  that  the 
original  came  out  of  the  hands  of  the  officer  of  the  court, 
or  from  the  proper  place  of  deposit.  A  copy  of  a  copy  is 
in  no  case  admissible. 

Mixed  documents  are  of  a  nature  partly  public  and 
partly  private ;  such  as  court-rolls  of  manors,  and  corpo- 
ration books.  Examined  copies  of  these  are  evidence. 
The  books  of  public  companies — as,  for  instance,  the 
East  India  Company  —  arc  evidence  In  questions  between 
parties  interested  in  them.  Private  writings  are  of  two 
sorts:  first,  writings  to  which  the  person  against  whom 
they  are  offered  was  party  or  privy  ;  secondly,  writings  of 
third  persons.  All  documents  of  the  first  class  are.  in 
general,  evidence  against  the  party.  And  an  admission 
under  seal  (as  a  deed  or  bond)  is,  in  general,  conclusive 
evidence  against  the  obligor,  or  party  binding  himself; 
that  is,  he  is  eatopped,  or  prevented,  from  offering  to 
rebut  It. 

A  discussion  of  the  rules  which  govern  the 
bility  of  written  instruments  not  under  seal  as 
would  occupy  far  too  wide  a  field  for  the  present 
Oral  evidence  can  In  no  case  be  received  a* 
or  substitute  for  an  instrument,  where  a  writing  l»  re- 
quired by  law  ;  or  to  give  effect  to  such  an  instrument. 
If  defective  In  any  particular  required  hy  law  ;  or  to  vary 
its  term*,  if  it  have  been  appointed,  either  by  act  of  law 
or  by  conijiact  of  the  parties,  as  a  memorial  of  the  trans- 
action between  them.  This  rule  proceed*  on  the  general 
principle  already  adverted  to,  that  where  the  best  evi- 
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aeace  can  be  had  secondary  testimony  shall  not  be  sub- 
strtotrd  for  it.  But  oral  evidence  Is  admissible  in  various 
n»«.  u>  explain,  to  restrict,  and  to  defeat  instruments, 

o  dj*  ground  of  fraud  or  mistake. 

Entries  in  writing,  as  well  as  declarations  by  third 
;<r»«u,  are  in  general  excluded.  The  cases  in  which 
'i*rr  may  be  admitted  are,  either  where  they  serve  to 
rxpt&inand  accompany  material  facts  ;  or,  in  some  cases, 

n  a  principle  of  necessity,  where  the  party  who  made 
ibem  U  supposed  to  have  had  peculiar  grounds  of  know- 
ledge as  to  the  fact  in  dispute.  In  the  first  category,  as 
a  cutsnon  instance,  we  may  cite  declarations  of  a  trader 
at  the  time  of  his  quitting  his  place  of  business,  which 
*T«-  eotsroonly  received  in  evidence  on  bankruptcy  ques- 
tv.-o*.  The  second  may  be  instanced  by  entries  of  bai- 
lies or  fteward*.  which  are  received  where  the  payment 
trf  r*-nt  i«  disputed. 

Prr»/Q/  W  ritten  DocytntejUt.  —  This  Is  effected  either 
by  crtnesses.  by  admission  of  the  adversary,  or  by  en- 
ro(s>mt ;  tbe  latter  mode  of  proof  being  confined  to  a 


lew  rlutes  of  documents  by  virtue  of  acts  of  parliament. 

In  tbe  first  and  common  mode  of  proof,  the  instrument 
swt  either  be  produced,  or  its  absence  must  be  ac- 


or  destruction  (am 
»t  "  they  may  be 


I  if  either  of  these 

rch  'wST  r£ 

I  proved  Ub?lbTah! 
of  the  adversary,  and  that  notice  was  given 
to  produce  it.  In  the  case  where  the  instrument 
£t*eif  is  produced,  it  is  either  attested  or  not  attested.  If 
tbe  former,  the  attesting  witness  must  be  called  ;  or  his 
--•Wwe  must  be  accounted  for,  and  his  handwriting 
proved  ;  or  It  must  appear  that  the  instrument  is  thirty 
•  ■  an:  <  ■'.  i.  and  ha»  ninM  out  of  proper  custod} ,  in  which 
i  \>r  iu  authenticity  is  presumed.  Where  a  subscribing 
:  is  called  to  prove -a  deed,  proof  ot  n-.ilinc  and 
delivery  is  required  from  him  ;  where  there  are  several 
ribing  witnesses,  one  is  sufficient.  Where  there 
ire  no  attesting  witnesses  to  an  instrument,  the  hand- 
« ruing  of  the  party  binding  himself  is  generally  suf- 
ficient proof.  On  the  proof  of  handwriting,  —  a  very 
iii&rult  matter  of  evidence, —  we  can  only  observe,  that  ft 
i  rdin^rlh  proved  by  the  testimony  o(  a  witness  who 
has  acquired  a  general  knowledge  of  the  party's  hand, 
either  by  having  seen  him  write  (although  but  once),  or 
be  a  correspondence  with  him,  or  other  transactions.  It 
is' a  general  rule,  that  evidence  by  comparison  of  writings 
ti  not  receivable  ;  and  this,  although  a  skilled  person  fas 
a  clerk  from  the  post  office)  offer  his  opinion.  (For  the 
n**lr  of  taking  evidence  In  courts  of  equity,  tee  Chan- 
cist  )  Public  documents,  when  the 
rrjrabie.  are  commonly  proved  by 
t'\  II..  KING'S.  SeeSt  aortJLA. 
E'VOLUTE  (Lat.  erolvo,  I  roll  out),  in 
of  curve  lines,  is  a  curve  from  which  any  given  curve 
ray  be  supposed  to  be  formed  by  the  evolution  or  unlap- 
png  of  a  thread  from  a  surface  having  the  same  curvature 
a»  tbe  first  curve.  For  example,  let  B  H  K  be  a  model 
'fipiAne  curve  made  of  a  M>lid  material  having  tome 
thickness  ;  and  let  one  end  of  a  thread  II  K  C  be  fastened 

;   r  B  on  the  cdu'e  "I  the  model,  and  applied  along 

.••  -iv.-Mtv.  «•>  a-  to  coincide  with  it  entirely  between 
B  wd  E,  the  remaining  portion  E  C  of  the  thread 
forming  a  straight  line  touching  the  curve  at  E.  Suppose, 

now,  the  thread  to  be  gradually 
»  unlapped  from  the  curve  II  K, 

keeping  it  always  tight :  the  ex- 
tremity C  will  describe  another 
curve.  CP  D.  The  curve  E  HO, 
by  w  bich  the  curve  C  P  D  is  ge- 
nerated, is  called  the  evolute 
of  C  P  D ;  and  the  curve  C  P  D 
is  called  the  involute  of  E  II  B. 
All  curves  in  which  the  curva- 
great  nor  infinitely  small,  may  be 
the  evolution  of  a  thread  from 

From  this  mode  of  generating  curve  lines  It  is  obvious, 
trst,  that  P  H,  tlie  part  of  the  ti 
the  arc  E  II,  is  a  tangent  to  the 
that  PHiia  perpendicular  to  the 
C  PD  at  the  point  P  ;  third,  that  it  is  the  radius  of  cur- 
vatore  of  C  P  I)  at  P ;  fourth,  that  the  point  H  is  the 
centre  of  curvature  of  C  P  D  at  P,  and  that  the  e volute 
F.  H  B  is  tbe  locus  of  the  centre  of  curvature  of  every 
p  int  in  tbe  involute  CPD.  Hence  the  problem  to  find 
tt»  evolute  of  any  curve  is  the  same  as  to  find  the  locus 
ts  which  successively  form  the  loci  of  its  een- 


<i  the  points 
tre*  of curvature. 

Let  A  Q  ■■  x,  and  P  Q  =  y;  then  *  and  y  are  the  co-or- 
dinates of  the  point  P  in  the  curve  C  P  D,  the  origin  being 
at  A.  I>et  also  A  K  =  e,  and  K  I1«m;  then  v  and  u  are 
th*  co-ordinates  of  II.  the  centre  of  curvature  of  C  P  D 
it  P ;  and  their  values  are  found  from  the  formula?, 
dv  dx*  +  du*  ,  dx*  +  dy* 

*-'—d,'-*7  < W  ' 
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in  which  m  is  regarded  as  the  i 
y  as  a  function  of  t,  the  nature  of  w 
the  equation  of  the  curve  CPD 

Since  the  radius  of  curvature  H  P  Is  the  sum  of  the  are 
II  E  and  the  straight  line  C  E,  it  follows  that  H  E  is  the 
difference  of  two  straight  lines;  and  since  it  It  |<o»slblo 
to  form  innumerable  curve*  whose  radii  of  curvature  are 
expressible  in  algebraic  terms,  therefore  corresponding 
to  every  such  curve  there  is  another  curve,  namely,  its 
evolute,  which  can  be  exactly  rectified.  The  theory  of 
generating  curve  lines  by  evolution  was  proposed  by 
Huygens.  before  the  invention  of  the  dinVrential  calculus, 
and  published  in  his  Ilorologium  Otcillatorium .  His 
object  was  to  find  the  evolute  of  the  common  cycloid, 
with  a  view  to  the  mechanical  means  of  causing  clock 
pendulums  to  vibrate  in  cycloldal  arcs  ;  for  he  had  al- 
ready discovered  the  beautiful  property  of  this  curve,  — 
that  all  vibrations  in  its  arc  are  synchronous,  or  per- 
formed in  equal  times,  whether  the  arcs  be  great  or  small. 
Sec  Cycloid. 

EVOLU'TION.  (Lat.evolvo,  /unfold.)  In  Physio- 
logy, the  theory  of  generation,  In  which  the  germ  is  held 
to  pre-exist  in  the  parent,  and  Its  parts  to  be  unfolded 
and  expanded,  but  not  actually  formed,  by  the  procreative 

Ihu'thiory  maintain  "hi  The*  totmU^BriA^ 
contained  the  germs  of  all  future  possible  successors, 
successively  Included  one  within  the  other ;  and  that  ge- 
neration is  merely  the  act  of  unfolding,  or  an  evolution 
of  the  germ :  Swammerdam,  Bonnet,  Spallanzanl,  Haller, 
and  Cuvier  maintain  this  theory. 

The  theory  of  evolution  is  opposed  to  that  of  epigene- 
sis  generation,  in  which  the  germ  is  held  to  be  actually 
formed  as  well  as  expanded  by  virtue  of  the  proereativo 
powers  of  the  parent.  Its  chief  supporters  arc  Harvey, 
Caspar  Fred.  Wolff,  Blumenbach,  and  the  professors  of 
the  modern  German  physiological  school. 

Evolution,  In  Arithmetic  and  Algebra,  denotes  the 
extraction  of  roots.  (See  Extraction.)  in  Geometry, 
evolution  U  the  opening  or  unfolding  of  a  curve. 

E'VOV^.  In  Music,  the  vowels  used  with  the  ending 
notes  of  the  ecclesiastical  tones :  it  ii  a  word,  for  brevity's 
sake,  formed  of  the  six  vowels  in  the  words  ttrculurum 
omen,  which  are  subjoined  to  the  notes  in  Antiphonaries, 
ftc,  to  indicate  that  those  are  the  ending  notes. 

EX  ACERB  A'TION.  (Lat.  cxacerbo,  I  grow  rse- 
lent.)  An  increase  in  the  violence  of  symptoms  of  dis- 
ease ;  as  of  pain,  or  especially  of  fever. 

EX.).' K  I  sis.  (Gr.  t{su(ts»,  I  remove.)  One  of  the 
divisions  of  surgery  adopted  by  old  writers,  and  confined 
to  0])crAtioQai  c  Dec rn ocf  in  Che  rt  ino^  *xl  of  of  t lit 


body. 
EXAL 


TA'DOS.  In  Spanish  History,  the  ns 
party  attached  to  what  has  been  vulgarly  te 
liberal  system  of  politics,  corresponding  to  the  "  i 
gauche"  ofthe  French,  or  Whig-radicals  among  ourselves. 

EXAKTHE'MA.  (Gr.  s&ufW,  I  effloresce.)  An 
eruptive  disorder. 

EXARCH.  (Gr.  Ufxt.)  The  title  of  the  viceroys 
of  the  Bysantine  emperors  in  the  provinces  of  Italy  and 
Africa  after  they  had  been  conquered  by  Justinian.  The 
exarch  of  the  former  province  fixed  the  teat  of  his  go- 
vernment at  Ravenna.  They  were  also  styled  patricians. 

EX  CA'THEDRA.  A  Latin  phrase  ;  originally  applied 
to  decisions  rendered  by  prelates,  chiefly  popes,  from 
their  cathedra  or  chair :  i.e.  in  a  solemn  judicial  manner. 
Hence  applied  to  every  decision  pronounced  by  one  in 
the  exercise  of  his  peculiar  authority :  a  professor  in  bis 
lecture  room,  a  judge  from  tbe  bench,  Ac. 

E'XCELLENCY.  A  title  of  honour  In  various  Eu- 
ropean states.  It  was  borne,  successively,  by  the  Lom- 
bard kings  ;  by  some  emperors  of  the  West ;  by  various 
minor  Italian  potentates ;  and  it  is  now  appropriated  to 
persons  in  the  actual  execution  of  certain  official  services : 
ministers,  some  court  dignitaries,  and  ambassadors,  but 
not  charges  d'affaires.  Governors  of  English  colonies 
are  styled  Excellency. 

EXCE'NTRIC  (Lat.  ex,  out,  and  centrum,  centre), 
in  the  Ancient  Astronomy,  U  the  deferent  circle  in  the 
circumference  of  w  hich  the  centre  of  the  epicycle  of  a 
planet  is  carried  forward  In  its  orbit  round  the  earth. 
It  was  excentric  In  respect  of  the  earth  ;  that  is,  though 
the  orbit  of  a  planet  was  a-  circle  described  about  tho 
earth,  the  earth  was  not  placed  at  the  centre  of  that 
circle.  In  modern  astronomy,  the  excentric  is  the  circle 
which  circumscribes  the  elliptic  orbit  of  a  planet.  Hence, 
Excentric  Anomaly  is  the  arc  of  the  excentric  between 
the  perihelion  of  the  orbit  and  the  straight  lino  drawn 
through  the  centre  of  the  planet  perpendicular  to  the 
major  axis.   See  Anomaly. 

EXCEKTRI'CITY.  In  Astronomy,  the  distance  of 
the  foci  from  the  centre  of  the  elliptic  orbit  of  a  planet 
or  satellite,  tho  semi  axis  major  being  regarded  as  unity  ; 
or,  it  is  the  ratio  of  the  distance  between  the  focus  ami 
centre  to  the  semi  axis  major.  Thus,  if  a  and  6  denote 
respectively  the  semi  axes  major  and  minor,  and  ctheex- 

,  we  have  a  t  =  */  <i*  —  6». 


EXCEPTION. 

to  be  carefully  distinguished  from  clllptlclty,  which  denotes 
the  ratio  of  the  difference  of  the  two  axe*  to  the  greater. 
For  the  excent  deities  of  the  different  planets,  sec  Planet. 

EXCEP'TION.    In  Law.  a  stop  or  stay  to  an  action. 
In  common  law  proceedings,  a  denial  of  a  matter  all 
in  bar  to  an  action.   In  chancery,  what  is  allege " 
the  sufficiency  of  an  answer. 

EXCE'SS,  SPHERICAL,  in  Trigonometry,  is  the 
quantity  by  which  the  sum  of  the  three  angles  of  a  spherical 
triangle  exceeds  two  right  angles. 

EXCHA'NGE,  in  Arithmetic,  Is  the  finding  the  Talue 
of  one  commodity  or  denomination  of  money  in  terms 
of  another.  When  a  unit  of  each  denomination  is  de- 
termined in  terms  of  a  common  standard,  all  the  ope- 
rations  of  this  rule  arc  applications  of  the  rule  of  pro- 
portion. 

Bxcrahg*.  In  Commerce,  a  term  used  to  designate 
that  species  of  mercantile  transactions  by  which  the 
debts  due  to  Individuals  at  a  distance  from  their  creditors 
are  paid  without  the  transmission  either  of  money  or 


Among  cities  or  countries  baring  any  considerable  In- 
tercourse together,  the  debts  mutually  due  by  each  other 
approach,  for  the  most  part,  near  tqan  equality.  There 
are  at  all  times,  for  example,  a  considerable  number  of 
persons  In  London  Indebted  to  Hamburgh ;  but,  speak- 
ing generally,  there  are  about  an  equal  number  of  per- 
sons in  London  to  whom  Hamburgh  is  indebted ;  and 
hence,  when  A.  of  London  has  a  payment  to  make  to  B. 
of  Hamburgh,  he  docs  not  remit  an  equivalent  sum  of 
money  to  the  latter ;  but  he  goes  Into  the  market  and 
buys  a  bill  upon  Hamburgh  for  an  equal  amount, — that  Is, 
he  buys  an  order  from  C.  of  London,  addressed  to  his 
debtor  D.  of  Hamburgh,  directing  him  to  pay  the  amount 
to  A.  or  his  order.  A.  having  Indorsed  this  bill  or  order, 
sends  It  to  1!  .  who  receives  payment  from  his  neighbour 
D.  The  convenience  of  all  parties  Is  consulted  by  a 
transaction  of  this  sort.  The  debts  due  by  A.  to  B.,  and 
by  D.  to  C,  are  extinguished  without  the  intervention 
of  any  money.  A.  of  London  pars  C.  of  ditto,  and  D. 
of  Hamburgh  pays  B.  of  ditto.  The  debtor  in  one  place 
is  substituted  for  the  debtor  In  another  :  and  a  uostace 
or  two.  and  the  stamp  for  the  bill,  form  the  whole  ex- 


A  bill  of  exchange  may,  therefore,  be  defined  to  be  an 
order  addressed  to  some  person  residing  at  a  distance, 
directing  him  to  pay  a  certain  specified  sum  to  the  person 
In  whose  favour  the  bill  Is  drawn,  or  his  order.  In  mer- 
cantile phraseology,  the  person  who  draws  a  bill  is 
termed  the  drawer ;  the  person  in  whose  favour  it  is 
drawn  the  remitter ;  the  person  on  whom  it  is  drawn 
the  drawee,  and  after  he  has  accepted  the  acceptor. 
Those  persons  into  whose  hands  the  bill  may  have  passed 
previously  to  its  being  paid  are,  from  their  writing  their 
names  on  the  back,  termed  indorsers ;  and  the  person  in 
whose  possession  the  bill  Is  at  any  given  period  is  termed 
the  holder  or  possessor. 

The  negotiation  of  inland  bills  of  exchange,  or  of  those 
drawn  in  one  part  of  the  United  Kingdom  on  another,  Is 
almost  wholly  in  the  hands  of  bankers.  Many  of  the 
Huiks  established  In  different  parts  of  the  country  have  a 
direct  intercourse  with  each  other,  and  all  of  them  have 
correspondents  In  London.  Hence  an  individual  residing 
In  any  part  of  the  country  who  may  wish  to  make  a  pay- 
ment In  any  other  part,  however  distant,  may  effect 
his  object  by  applying  to  the  nearest  bank.  Thus,  sup- 
pose A.  of  Penzance  has  a  payment  to  make  to  B.  of 
Inverness.  To  send  the  money  by  post  would  be  hazard- 
ous ;  and  if  there  were  fractional  parts  of  a  pound  in  the 
snm.  It  would  hardly  be  practicable  to  make  use  of  the 
post.  How  then  will  A.  manage  ?  He  will  pay  the  sum 
to  a  banker  in  Penzance,  and  his  creditor  in  'Inverness 
will  receive  It  from  a  banker  there.  The  transaction  is 
simple.  The  Penzance  banker  Instructs  his  corre- 
ndent  In  London  to  pay  to  the  London  con-respond  - 
of  a  banker  In  Inverness  the  sum  In  question,  on 
af  B. ;  and  the  Inverness  banker  being  advised 
I  of  post  of  what  has  been  done,  hands  over  the 
'  to  B.  The  whole  charges  are  limited  to  a  trifling 
and  two-pence  for  postage;  so  that  the 
affair  Is  transacted  in  the  cheapest  as  well  as  In  the  most 
commodious  possible  manner.  Bills  drawn  by  the  mer- 
chant of  one  country  upon  another  are  termed  foreign 
bills  of  exchange,  and  it  is  to  their  negotiation  that  the 
following  remarks  principally  apply. 

I.  Par  of  Erchange.  —  The  par  of  the  currency  of  any 
two  countries  means,  among  merchants,  the  equivalency 
of  a  certain  amount  of  the  currency  of  the  one  in  the 
currency  of  the  other,  supposing  the  currencies  of  both 
to  be  of  the  precise  weight  and  purity  fixed  by  their  re- 
spective mints.  Thus,  according  tn  the  mint  regulations 
of  Great  Britain  and  France,  I/,  sterling  is  equal  to 2ft  fr. 
20 cents,  which  Is  consequently  said  to  be  the  par  between 
London  and  Paris.  And  the  exchange  between  the  two 
countries  Is  said  to  be  at  a  par  when  bills  are  negotiated 
on  this  footing ;  that  la,  for  example,  when  a  bill  for  100/. 
in  London  is  worth  2ft2C  fr.  ii 
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EXCHANGE, 

]  Tersely.   When  If.  In  London  buys  a  bill  on  Paris  f 
more  'than  2ft  fr.  20  cents,  the  exchange  is  said  to  be 
favour  of  London,  and  against  Paris  ;  and  when,  on  t 
other  hand,  1/.  in  London  will  not  buy  a  bill  on  Pari*  1 
25  fr.  20  cents,  the  exchange  is  against  Lc~ 

I  favour  of  Parts.   (See  table  of  the  Par  of 
the  end  of  this  article.) 

II.  Circumstances  which  determine  the  Course  >  ■/  £ 
change.  —  The  exchange  Is  affected,  or  made  to  diver 
from  par,  by  two  classes  of  circumstances.  First,  by  at 
discrepancy  between  the  actual  weight  or  fineness  of  t 
coins,  or  or  the  bullion  for  which  the  substitute*  used 
their 
as  fixed 
sudden 


stead  will  exchange,  and  their  weight  or  flnene 
sd  by  the  mint  regulations;  and.  secondly,  by  ai 
n  increase  or  diminution  of  the  bills  drawn  in  oi 


country  upon 

a.  It  is  but  seldom  that  the 
respond  exactly  with  their  mi 
they  diverge  from  it,  an 
difference  between  the  ac 
mint  value  must  be  made  in  < 
Thus,  if  while  the  coins  of  Oreat  Britain  correspond) 
with  the  mint  standard  in  weight  and  purity,  those 
France  were  either  10  per  cent,  worse  or  debased  belo 
the  standard  of  her  mint,  the  exchange,  it  is  obviou 
would  be  at  real  par  when  it  was  nominally  10  per  ocn 
against  Paris,  or  when  a  bill  payable  In  London  for  lOf 
was  worth  In  Paris  2772  fr.,  instead  of  2.&20  fr.  In  - 
timating  the  real  course  of  exchange  between  any  two  < 
more  places,  it  it  always  necessary  to  attend  carefully  I 
this  circumstance :  that  is,  to  examine  whether  their  ru 
rencies  be  all  of  the  standard  weight  and  purity  ;  and 
not.  how  much  they  difler  from  it.  When  the  coins  cii 
dilating  In  a  country  are  either  so  worn  or  rubbed  as  t 
have  sunk  considerably  below  their  mint  standard.  < 
when  paper  money  is  depreciated  from  excess  or  want  < 
credit,  the  exchange  is  at  real  par  only  when  it  la  again 
such  country  to  the  extent  to  which  Its  coins  are  worn  c 
its  paper  depreciated.  When  this  circumstance  Is  take 
into  account,  it  will  be  found  that  the  exchange  durin 
the  latter  rears  of  the  war,  though  apparently  very  muc 
this  country,  was  really  in  our  favour.  The  d« 
was  nominal  only;  being  occasioned  by  U 

>  bil 


(See  art.  ■ 


*.  Variations  In 
the  price  of  bills,  i 
currency  of  either  of  two  < 
nominal  only ;  such  as 
stances  affecting  their  trade. 

When  two  countries  trade  together,  and  each  buya  « 
the  other  commodities  of  precisely  the  same  value,  the: 
debts  and  credits  will  be  equal,  and,  of  course,  the  re 
exchange  will  be  at  par.   The  bills  drawn  by  the  or 
will  be  exactly  equivalent  to  those  drawn  by  the  othe 
and  their  respective  claims  will  be  adjusted  without  n 
quiring  the  transfer  of  bullion  or  of  any  other  vmluab 
produce;  but  It  very  rarely  hapt»ens  that  the  debts  r» 
ciprocally  due  by  any  two  countries  are  equal.  There 
almost  always  a  balance  owing  on  the  one  side  or  tt 
other ;  and  this  balance  must  affect  the  exchange, 
the  debts  due  by  London  to  Paris  exceeded  those  due  1 
Paris  to  London,  the  competition  in  the  London  mark 
for  bills  on  Paris  would,  because  of  the  comparative 
great  amount  of  payments  our  merchants  had  to  make 
Paris,  be  greater  than  the  competition  in  Paris  for  bil 
on  London  ;  and  consequently  the  real  exchange  won 
be  in  favour  of  Paris  and  against  London. 

It  is  plain,  however,  that  all  fluctuations  of  the  re 
exchange  must  be  confined  within  comparatively  narro 
limits  ;  and  that,  though  they  may  be  under,  they  « 
never  exceed,  the  expense  of  transmitting  bullion  fro 
the  debtor  to  the  creditor  country  ;  for.  if  they  e~ 
this  amount,  it  would  plainly  be  more  for  the 
advantage  to  transmit  bullion  rather  I 
exchange  would  immediately  sink  to  i 

It  Is  usual  to  suppose,  when  the  exchange  is  against 
country,  that  it  can  only  be  adjusted  by  an  exportalb 
of  bullion  ;  but  provided  the  fall  of  the  exchange  be  ret 
and  not  nominal, — that  Is,  provided  the  currency 
the  country  which  has  the  unfavourable  exchange  ' 
In  a  sound  state,  and  that  it  is  neither  depreciated  fro 
excess,  nor  from  the  coins  being  reduced  below  ttu 
mint  standard,  but  that  the  depression  originates  in  sot 
circumstances  affecting  the  trade  of  the  country,  as  t. 
occurrence  of  a  bad  harvest,  the  breaking  out  of  a  wi 
tec, —  then.  In  such  a  case,  it  mar,  and  most  nrobab 
will  not  be  necessary  to  export  a  single  ounce  oi  bullio 
Suppose,  to  illustrate  this,  that  an  English  merchant  h 
10<V.  to  pay  in  Petersburg!!,  and  that  the  real  exchan 
is  3  per  cent,  against  Kngland,  or  that  a  bill  that  cc 
103/.  in  London  will  only  fetch  100/.  In  Petersburg 
now,  suppose  that  the  cost  of  transmitting  bullion 
Petersburgh  is  also  3  per  cent. ;  the  question  is,  what  w 
the  merchant  do  ?  Ir  he  had  no  other  resource  but 
a  bill  or  bullion,  it  is  plain  it 


atl  no  omer  resouree  twit 
plain  it  would  be  indiffcrt- 
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EXCHEQUER  BILLS. 

It  it  thus  that  fluctuations  in  the  real  exchange  have 
a  necessary  tendency  to  correct  themselves.  They  can 
never,  for  any  considerable  period,  exceed  the  cxp«  ns«i 
of  transmitting  bullion  from  the  debtor  to  the  cnditoi 
country.  But  the  exchange  cannot  continue  either  per  • 
manently  favourable  or  unfavourable  to  this  extent. 
When  favourable,  it  corrects  itself  by  restricting  export- 
ation and  facilitating  importation ;  and  when  unfavour- 
able,  it  produces  the  same  effect  by  giving  an  unusual 
stimulus  to  exportation,  and  by  throwing  obstacles  in  the 
way  of  importation.  The  true  par  forms  the  centre  of 
these  oscillation* ;  and  though  the  thousand  circumstances 
whir h  are  daily  and  hourly  affecting  the  state  of  debt  and 
credit  prevent  the  ordinary  course  of  exchange  from  being 
almost  ever  precisely  at  par,  its  fluctuations,  whether  on 
the  one  side  or  the  other,  are  confined  within  certain 
limit*,  and  have  a  constant  tendency  to  disappear. 

This  natural  tendency,  which  the  exchange  has  to 
correct  Itseir,  is  powerfully  assisted  by  the  operations  of 
the  bill  merchants. 

England,  for  example,  might  owe  a  large  excess  of  debt 
to  Amsterdam  ;  yet,  as  the  aggregate  amount  of  the  debts 
due  by  a  commercial  country  is  generally  balanced  by  the 
amount  of  those  which  it  has  to  receive,  the  deficiency  of 
bills  on  Amsterdam  in  London  would  most  probably  be 
by  a  proportional  redundancy  of  those  on 
.  ice.  Now  it  is  the  business  of  the  merchants 
who  deal  in  bills,  in  the  s?  me  way  as  of  those  who  deal 
in  bullion  or  any  other  commodity,  to  buy  them  where 
they  are  cheapest,  and  sell  them  where  they  are  dearest. 
They  would,  therefore,  buy  up  the  bills  drawn  by  other 
countries  on  Amsterdam,  and  dispose  of  them  In  London ; 
and  by  so  doing  would  prevent  any  great  fall  in  the  price 
of  bills  on  Amsterdam  in  those  countries  in  which  the 
supply  exceeded  the  demand,  and  any  great  rise  in  Great 
Britain  and  those  countries  in  which  the  supply  hupjx-n- 
ed  to  be  deficient.  In  the  trade  between  Italy  and  this 
country,  the  bills  drawn  on  Great  Britain  amount,  almost 
invariably,  to  a  greater  sum  than  those  drawn  on  Italy. 
The  bill  merchants,  however,  by  buying  up  the  excess  of 
the  Italian  bills  on  London,  and  selling  them  in  Holland 
and  other  countries  indebted  to  England,  prevent  the  ri  al 
exchange  from  ever  becoming  much  depressed,  (lor  fur- 
ther Information  as  to  the  principles  involved  in  this 
curious  and  interesting  department  of  commercial  and 
international  economy,  see  the  able  and  excellent  tract, 
entitled  Obtervation*  on  the  Course  of  Exchange,  by  Wil- 
liam Blake,  Esq.,  and  the  art.  "  Exchange  "  in  the  new 
edition  of  the  Encyc.  Britannica ;  and  for  the  practical 
details  connected  with  the  subject,  sec  Commercial  Dic- 
tionary.) We  subjoin  from  the  latter  a  table  of  the  par 
of  exchange  between  London  and  some  of  the  principal 
foreign  places  for  the  negotiation  of  bills  of  exchange. 


Par  of  Exchange  between  England  and  the  following  Places,  — vix.  Amsterdam,  Hamburgh,  Paris,  Madrid,  Lisbon, 
Leghorn.  Genoa,  Naples,  and  Venice ;  the  same  being  computed  from  the  intrinsic  Value  of  their  principal  Coins, 
^comparing  Gold  with  Gold,  and  Silver  with  Silver,  according  to  their  Mint  Regulations,  and  to  Assays  made  at 


EXCHANGE. 

n  bin  which  he  sent.  But  he  is  not  so  restricted.  He 
■  uj  compare  together  the  prices  of  articles  in  London 
■Bs  Pm  rsburgh  ;  and  if  he  find  that  there  is  any  export- 
Jtst  article  whatever  costing  in  London  10OI.  that  will 
seQ  in  Petersrmrgh  for  lOQt*.  after  paying  the  expenses 
of  carriage,  he  will  obviously  gain  3/.  by  exporting  It, 
neher  than  transmitting  bullion  or  a  bill.  'I  he  fact  is, 
tint  a  nation  might  cancel  a  foreign  debt  of  10  or  100 
EC-lions  without  -tending  abroad  a  single  ounce  of  gold 
and  silver  -.  the  1  ttter  are  never  exported,  unless  when  it 
kipycas  to  be  more  profitable  to  export  them  than  any- 
thing else.  They  always  go  abroad  to  find,  and  not  to 
ki**,  their  level. 

III.  A  fall  of  the  nominal  exchange,  that  Is,  a  fall  of  the 
exchange  occasioned  by  the  depreciation  of  the  currency, 
bat  no  influence  whatever  over  trade.  When  the  currency 
is  depreciated,  the  premium  which  the  exporter  of  com- 
BMdrties  derives  from  the  sale  of  the  bill  drawn  on  his 
o-'rrrspindent  abroad  is  countervailed  by  a  precisely  equal 
rise  ia  the  price  of  the  commodity  occasioned  by  the  de- 
so  that  the  result  is  nothing.  But  it  is  other- 
thc  real  exchange  is  depressed,  or  when  the 
to  the  foreigner  exceed  those  receivable 
In  this  case,  there  is  no  rise  of  prices,  and 
th*  depression  of  the  exchange  operates  as  a  stimulus 
to  exportation .  As  soon  a*  the  real  exchange  diverges 
'  a  p. it.  the  riK-re  n.^pet  tiou  of  a  price  current  is  no 
longer  sufficient  to  regulate  the  operations  of  the  mer- 
chant.  If  it  be  unfavourable,  the  premium  which  the 
exporter  will  receive  on  the  sale  of  his  bill  must  be  in- 
cluded in  the  estimate  of  the  profit  he  is  likely  to  derive 
from  the  transaction.  The  greater  that  premium  the 
less  wUl  be  the  difference  of  prices  necessary  to  induce 
him  to  export ;  and  hence  an  unfavourable  real  exchange 
tu»  an  effect  exactly  the  same  with  what  would  be  pro- 
•toced  by  granting  a  bounty  on  exportation  equal  to  the 
premium  on  foreign  bills. 

Rut.  tor  the  same  reason  that  an  unfavourable  real  ex- 
change increases  exportation,  it  proportionally  diminishes 
tiaportation.  When  the  exchange  is  really  unfavourable, 
tbe  price  of  commodities  imported  from  abroad  must  be 
so  much  lower  than  their  price  at  homo  as  not  nurely 
ta  afford,  exclusive  of  expenses,  the  ordinary  profit  of 
stock  on  their  sale,  but  also  to  compensate  for  the  pre- 
autsm  which  the  importer  must  pay  for  a  foreign  bill.  If 
be  remit  one  to  his  correspondent,  or  for  the  discount, 
added  to  the  invoice  price,  if  bis  correspondent  draw  upon 
hint.  A  less  quantity  of  foreign  goods  will  therefore  suit 
vhen  the  real  exchange  is  unfavourable ;  and 
its  hat  iug  to  be  made  abroad,  the  compe- 
foreign  bills  will  be  diminished,  and  the  real 
exchange  rendered  proportionally  favourable.  In  the 
i  way.  it  Is  easy  to  see  that  a  fisyourable  real  exchange 

1  as  a  bounty  on 
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and  pence  Flunlah  per  pound  sterling.  Agio 
i    1  per  cent. 
Florin*  and  ttlven  p«r  pound  rterllng. 
Schilling*  and  pence  Kfemiih  banco  per  pound  ttsrling 
Franc*  and  centime*  per  pound  •irrhng. 
Pence  uterting  for  the  plaatzc  or  dollar  of  t 
Pence  sterling  per  mllree. 
Pence  sterling  per  pessa  of  exchange. 
Pence  ttcrllng  per  peua  fuori  banco.  * 
Pence  sterling  per  ducat  (new  coinage  of  HIS). 
Lire  plccole  per  pound  UerHng.  


•  Tbe  correocT  of  Genoa  haa  consisted,  tine*  1*16,  of  Urt 
tschaoge  with  Gene*  U  now  the  tame  as  with  Pari*. 

EXCHE'QUER  CHAMBER,  COURT  OF,  In  Law,  Is 
constituted  liy  1  W.  4.  c.  70.  the  proper  tribunal  for  the 
trial  of  writs  of  error  from  the  three  superior  courts, 
»  bl<  h  before  was  only  partially  tbe  case.  In  this  court  the 
writ  is  tried  before  the  judges,  or  judges  and  barons,  of 
tbe  two  courts  which  hud  not  given  the  former  judgment. 
Error  from  this  court  lies  in  the  House  of  Lords,  which 
is  the  last  and  highest  appellate  tribunal  of  the  country. 

EXCHEQUER,  COURT  OF.  in  Law,  was  originally 
etublished  for  the  recovery  of  the  king's  debts  and  or- 
dinary revenuu*  of  the  crown.  In  its  modem  shape,  it  is 
in  bet  a  combination  of  eight  distinct  ancient  courts.  It 
acquired  concurrent  jurisdiction  with  the  other  two 
•a  pen  or  courts  in  all  personal  actions  ($ee  Courts,  Se- 
rial ox)  by  the  fiction  of  the  complaining  party  being 
debtor  to  the  king ;  a  fiction  which  is  now  removed.  It 
has  exektsive  jurisdiction  in  cases  in  which  the  king's 


formations  filed  under  the  various  revenue  acts.  It  has 
also  an  equitable  jurisdiction  ;  exclusive  with  respect  to 
matters  connected  with  the  revenue,  concurrent  with  the 
court  of  chancery  in  civil  suits.  It  has  also  the  original 
and  proper  equitable  jurisdiction  in  cases  of  tithes.  -  (.Sec 
Chancery.)  The  chief  and  four  puis 
of  the  Exchequer  are  termed  Karons. 

Exchequer,  Court  or  (in  Scotland),  established  on  its 
present  footing  bv  C  Anne.  c.  26.,  should  consist  of  a  chief 
baron  and  four  junior  barons  (but  three  only  have  been 
commonly  appointed).  It  has  a  privative  jurisdiction  as  to 
duties  of  customs,  excise,  and  other  revenues  of  the  crown. 

EXCHEQUER  BILLS, are  bills  of  credit  issued  by  an  - 
thority  of  parliament.  They  are  for  various  sums,  and  bear 
interest  (generally  from  l(d.  to  21<i.  per  diem  per  100/.) 
according  to  the  usual  rate  at  the  time.  The  advances  ol 
the  Bank  to  Government  are  made  upon  exchequer  bills  ; 
dally  transactions  between  the  Bank  and  Covcitv 


Digitized  by  Google 


EXCISE  DUTIES. 

merit  are  principally  carried  on  th 
tlon.  Notice  of  the  time  at  which  oul 
bills  are  to  be  paid  off  is  given  by  public 
Banker*  prefer  vetting  in  exchequer  bills  to  any 
species  of  stock,  even  though  the  interest  be  for  the 
part  comparatively  low  ;  because  the  capital  may  be  re- 
ceived at  the  Treasury  at  the  rate  originally  paid  for  it, 
the  holders  being  exempted  from  any  rivk  or  fluctuation. 
Exchequer  bilte  were  first  issued  in  1696,  and  have  been 
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EXCISE  DUTIES,  in  Revenue  and  Finance,  are 
Imposed  on  articles  produced  or  manufactured  at 
\  while  in  the  possession  of  the  producers  or  manufae- 
They  were  introduced  into  England  by  the  Long 

rs  and 

of  ale,  beer,  cider,  and  perry.  The  royalists  soon 
llowed  the  example  of  the  republicans ;  both  sides 
declaring  that  the  excise  should  be  contii 
than  the  termination  of  the  war.  But  it 
productive  a  source  of  revenue  to  be  again  relinquished  ; 
and  when  the  nation  had  been  accustomed  to  it  for  a  few 
years,  the  parliament  declared,  in  1649,  that- the  impost 
of  excise  was  the  most  easy  and  indifferent  levy  that  could 
be  laid  upon  the  people.  It  was  placed  on  a  new  foot- 
ing at  the  Restoration  ;  and  notwithstanding  Mr.  Justice 
Klackstone  says,  that "  from  its  first  original  to  the  present 
time,  its  very  name  has  been  odious  to  the  people  of  Eng- 
land "(Com.,  book  1.  c.8.),  it  has  continued  progressively 
to  gain  ground ;  and  is  at  this  moment  imposed  on  se- 
veral important  articles,  and  furnishes  nearly  a  third 
part  of  the  entire  public  revenue  of  the  kingdom. 

For  the  more  easy  levy  of  the  excite  duties,  Eng- 
land and  Wales  are  divided  into  about  fifty-six  collections, 
some  of  which  are  called  by  the  names  of  particular 
counties,  others  bv  the  names  of  great  towns.  Where  one 
county  is  divided  into  several  collections,  or  where  a 
collection  comprises  the  contiguous  parts  of  several  coun- 
ties, every  such  collection  is  subdivided  into  several  dis- 
tricts, within  which  there  is  a  supervisor;  and  each  dis- 
trict Is  again  subdivided  Into  out-rides  and  foot-walks, 
within  each  of  which  there  is  a  surveying  officer  or  gauger. 
Some  excise  duties,  that  were  justly  objected  to,  have 
been  repealed  within  these  few  years ;  and.  with  the  ex- 

which  in 


ire  not  sure  mat  mere  is  one 
can  be  fairly  objected  to  ou 
of  duty  might,  in  some  in- 
reduced.    It  has  heen  said. 


o  ption  of  the  duty  on  glass,  which  Interferes  injuriously 
with  the  manufacture,  we  are  not  sure  that  there  is 
of  the  existing  duties  that 
principle,  though  the  rate 
stances.  1m*  advantageously 

that  the  excise  duties  "greatly  raise  the  cost  of  subsist 
ence  to  the  labouring  classes."  But  this  assertion  has 
really  no  foundation.  In  fact,  the  only  excise  duty  that 
can  (>*■  said  to  fall  on  a  necessary  of  life  is  that  on  soap, 
which  produced  in  l«3rt  (In  Great  Britain)  809,031/. ;  but 
as  the  population  of  Great  Britain  amounts  at  present  to 
about  1  H.OOO.OOO,  the  soap  tax  cannot,  at  an  average,  im- 
pose a  burden  of  lid.  a  year  on  each  Individual.  If  we 
estimate  its  annual  pressure  on  a  labouring  family  of 
five  persons  at  from  2s.  6d.  to  3s.,  we  shall  not  be  within 
but  beyond  the  mark. 

The  only  taxes,  in  the  various  departments  of  the  re- 
venue, that  can  be  truly  said  to  fall  on  articles  necessary 
to  the  labourer,  are,  besides  soap,  principally  those  on 
tea  and  sugar.  We  Incline  to  think  that  the  duties 
on  these  articles  might  be  very  materially  reduced  with- 
out affecting  the  revenue ;  but,  however  that  may  t>e.  it 
cannot  be  truly  affirmed  that  they  entail  any  grievous 
burden  on  the  labouring  classes.  The  entire  nctt  pro- 
duce or  the  excise  duties  in  Great  Britain  in  IttW 
amounted  to  12,77.*>.9»V.,  of  which  the  duties  on  spirits  and 
malt,  that  Is,  on  spirits  and  beer,  produced  no  less  than 
8.604.115/.  In  Ireland  during  the  same  year,  the  excise 
duties  amounted  to  1  ,!r74,566/..  of  which  the  spirit  and  malt 
duties  furnished  above  four-fifths,  or  1 ,7!«M6V.  The  rate 
at  which  this  revenue  was  collected  was  nearly  (U  per 
cent,  in  Great  Britain,  and  9J  per  cent,  in  Ireland.  Now, 
we  arc  bold  to  say,  that  no 


EXECUTION. 

raised  with  so  little  I 


best  of  all 


possible. 
In  their 


or  injury  to  the 
t  required  by  the 
obstruct  a  per- 
not  be  given  up.  They  are  the 
i  and  the  only  thing  to  be  al- 
to in  their  imposition,  is  not  to  carry  them  to 
such  a  height  as  to  defeat  their  object  by  encouraging 
smuggling.  We  have  Tet  to  learn,  supposing  they  arc 
not  carried  beyond  "this  limit,  that  a  single  good  ob- 
jection can  be  made  to  these  duties. 

The  obscurity  and  complexity  of  the  excise  laws  has 
been  justly  complained  of.  It  is  needless  to  say,  that 
they  ought  to  be  brief,  clear,  and  level  to  the  apprehension 
of  every  one.  But,  to  far  from  this  being  the  case,  they 
are  in  most  instances  lengthened,  contradictor)',  and  un- 
intelligible. There  were  at  no  distant  period  some  40  or 
•W  acts  in  existence  having  reference  to  the  glass  duties,  and 
at  this  moment  from  25  to  30  have  reference  to  the  paper 
duties,  and  so  for  the  others.  It  Is,  in  fact,  all. but  im- 
possible for  any  one  to  tell  what  the  law  really  is  on 
many  points ;  so  that  the  trader  is  left  at  the  mercy  of 
the  officers,  and  a  wide  door  it  opened  to  favouritism  ami 
fraud.  This  disgraceful  state  of  things  might,  however, 
be  easily  remedied  by  getting  the  treasury  or  the  excise 
to  prepare  a  short  abstract  of  the  law  as  to  each  duty, 
drawn  up  in  the  clearest  and  least  ambiguous  manner  pos- 
sible, and  without  anr  of  that  verbosity,  repetition, 
technical  jargon  that  infects  acts  of  parliament. 


them  all  but  incomprehensible  to  ordinary  persons. 
A  manufacturer  abiding  by  this  abstract  should  be  held  to 
have  abided  by  the  law,  and  should  not  be  further  ques- 
tioned on  the  subject.  A  measure  of  this  sort  might  be 
easily  carried  into  effect.  It  would  be  an  immense  im- 
provement, and  would  go  far  to  obviate  the  only  good 
objection  to  the  excise  duties. 

EXCITABILITY.  A  disposition  to  be  affected  by 
exciting  causes.  It  is  a  term  chiefly  used  in  medicine. 
In  reference  to  that  state  of  system  which  is  more  or  lew 
susceptible  of  morbid  excitement. 

EXCOMMU'NICATION.  An  ecclesiastical  censure, 
by  which  a  man  I*  cut  off  from  communion  with  hi*  church . 
The  right  possessed  by  any  community  of  ejecting  any 
person  who  contravenes  the  laws  by  which  it  is  governed 
Is  founded  on  the  original  principles  of  society,  and  is  exer- 
cised I  n  s  om  e  *  h  ape  or  ot  her  by  every  sect  am  ong  C  h  ri  st  Ian  s . 
If  we  suppose,  however,  one  society  to  be  the  depositary  of 
all  God  s  covenants  and  mercies,  and  to  afford  the  ex- 
clusive means  of  salvation,  excommunication  will  in  sueh 
case  involve  eternal  perdition,  and  must  be  defended  on 
tome  higher  grounds  than  those  of  social  expediency. 
An  appeal  is  made  to  scripture  in  defence  of  this  practice 
on  the  following  grounds :  —  The  power  of  binding  and 
loosing  it  undoubtedly  Riven  to  the  apottlet.  St. Paul  de- 
livers over  to  Satan  a  'heretic,  or  one  w  ho  troubled  the 
church  ;  the  sudden  death  of  Ananias  and  Sappbira  seems 
to  have  been  inflicted  upon  them  by  the  ano»t!e  himself 
as  a  pnnishment  for  their  crimet ;  the  fait  hi  ul  arc  charged 
to  keep  no  company  with  heretics  ;  Titut  It  directed  by 
St.  Paul  to  reject  tuch  after  the  first  and  second  admo- 
nition. Upon  the  authority  of  these  passages  many- 
Christian  churches  have  assumed  the  power  of  excom- 
munication. Protestants,  however,  do  not  generally  vm- 
turc  to  pronounce  upon  the  future  condition  of  a  person 
thus  excluded  from  covenanted  benefits ;  whereas  in 
the  forms  of  excommunication  of  the  Greek  and  Roman 


voted  to  the  devil. 

The  English  church  retains  a  form  of  exc 
in  cases  of  adultery,  incontinence,  heresy,  simony, 
neglect  of  public  worship,  fcc. ;  the  practice,  however, 
has. long  become  obsolete.  In  English  law,  excommu- 
nication was  the  ordinary  mode  by  which  contempt  of  the 
ecclesiastical  jurisdiction  was  punished  and  its  process  en- 
forced. Forty  days  after  sentence  the  writ  de  crcommu- 
nicat to  capiendo  issued  (called  also  a  *ign{ficarit,  from  the 
recital  of  the  bishop's  certificate  with  which  It  com- 
menced), under  which  the  party  was  apprehended  by  the 
sheriff.  By  stat.  53  G.3.  c.  127.  the  legal  effect  of  excom- 
munication is  abolished,  and  the  w  rit  de  cuntumoev  ca- 
piendo substituted  for  the  former  one. 

EXCORIA'TION.  ( Lat .  excorio,  /  remove  the  skin . ) 
An  abrasion  of  the  cuticle. 

EXCRE'TION.  (Lat.  excerno,  /  separate  from.) 
A  substance  ubioh  is  rejected  from  the  bodv  as  useless. 

FXCU'RRENT.  In  Botany,  a  term  used  In  de- 
scribing the  ramification  of  any  body  whose  axis  always 
remains  in  the  centre ;  the  other  parts  being  regularly 
disposed  around  it,  at  the  item  of  rinus  nines. 

EXECU'TION.  The  carrying  Into  effect  of  a  judg- 
ment given  in  a  court  of  law.  Unlets  execution  be  taken 
out  within  a  year  and  a  day  after  the  judgment  hat  been 
Kiven,  the  judgment  must  be  revived  by  writ  of  scire 
facias.  Execution  may  be  against  the  person  of  t 
ant  by  imprisonment,  which  is  under  a  writ  of  capias 
respondendum .  There  are  also  various  writs  of  exe 
tion  .against  the  goods  of  a  defentlant  and 
Criminal  execution  is  in  the 
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EXECUTIVE. 


fev  the  judge  of  assize  who  trie*  the  prisoner,  and  in 
London  by  the  recorder. 

Lxscctios.  In  the  Fine  Arts,  the  mode  of  performing 
i  »'»rk  of  art,  and  the  dexterity  with  which  it  is  accotn- 
fh»bed. 

I X  E'CUTI  VE .  In  the  theory  of  Government,  that  part 
of  the  state  which  is  employed  in  putting  Into 


the  laws  made  by  the  legislative  or  the  _ 
judicial  power.    In  England, -all  executive  power 
; .;  •  -  -1  t.  -  N-  ve*ted  in  the  kin; .  and  in  inferior  offi- 
rm  by  hn  delegation. 
EXE'CUTOR.    In  Law.  an  executor  U  a  person  ap. 
by  a  testator,  ami  whose  appointment  is  con- 
utical  court,  to  execute  his 
in  his  personal  rights  and 
Thus  the  rights  and  liabilities  of  an  cxe~ 
r-'uir  ra  his  representative  capacity  (  the  same  as  those 
of  *a  administrator),  are  those  of  the  testator  or 
rVitiie,  arising, — for  or  against  him— cither  out  of 
contract,  or  from  injury  done  to  his  property,  real  or 
prsanaL  or  from  injury  done  by  him  to  the  real  or 
personal  property  of  another;  but  the  liabilities  of  an 
"i  «nr  •  r  administrator  do  nut  overreach  the  property 
a»  assets  which  he  has  received,  or  might  but  for  his 
indigence  or  default  have  received,  by  virtue  of  bis  office. 

The  first  and  most  important  duty  of  executors  and 
administrators  is  the  payment  of  debts  which  attach  to 
the  property  in  their  hands,  in  the  following  order  ;  the 
•nsurubie  expense*  of  the  funeral,  and  the  necessary  ex- 
penses of  proving  the  will,  or  of  obtaining  letters  of  ad- 
Kjnutratioo,  being  first  defrayed. 
1st.  Debt*  due  to  the  crown  by  record  or  on  specialty, 
ally .  Debts  due  to  the  subject  by  virtue  of  the  j  udgment 
U  say  court  of  record. 

3dly.  Debts  acknowledged  upon  record,  as  by  recog- 
snanc*. 

♦thly.  Debts  due  upon  specialty,  or  on  account  of  rent. 
Vthlv.  Debts  of  the  crown  not  upou  specialty  or  record. 
Debts  by  simple  contract, 
s  of  each  class  are  entitled  to  be  paid  in  full 
thing  is  allowed  to  debts  of  an  inferior  order  ; 

"ves  they  are  paid  pro  rata  as 
But  an  executor  will  be 
y  debt  that  he  may  have  paid 

at  law,  or  decree  to  account  in  equity,  give  pre- 
to  any.  He  may  also  at  any  time  as  against 
of  an  equal  class  retain  a  debt  due  to  himself. 
Next  to  debts  stand,  in  the  first  place,  specific  legacies, 
i.  t.  gjftg  of  specific  parts  of  personal  estate ;  and  in  the 
ant  place  general  legacies,  that  is,  gifts  of  money  payable 
-  it  of  the  general  residue  of  such  estate :  what  remains 
•eVr  payment  of  legacies,  whete  there  are  any.  or  where 
there  are  Done  after  payment  of  debts,  is  divisible  among 
the  next  of  kin  according  to  the  Statute  of  Distributions, 
specific  legacies  may  be  recovered  at  law  ;  but  the  rights 
«  general  legatees,  and  of  next  of  kin,  are  enforcible 
cojy  in  courts  of  equity,  or  m  the  ecclesiastical  courts. 

Moct  frequently  also  claims  in  the  nature  of  debt  or 
legacy  to  which  the  personal  estate  of  testators  or  intes- 
tates is  subject  are  prosecuted  in  courts  of  equity  j  which 
•  ■•'  '-'Aw  like  courts  of  law,  take  ciigni/.'-.nee  of  each 
individual  right  as  brought  forward,  but  will  take  upon 
ttaraselvex  the  whole  administration  of  the  estate,  and 
retain  it  in  their  hands  for  the  purpose  of  doing  justice 

:     it  rlaimaxits. 

la  so  doing  courts  of  equity  are  bound  to  follow  the 
I'fal  order  of  priority  above  stated,  so  far  at  least  as  the 
z*sets  are  legal ;  ix.  either  recoverable  In  courts  of  com- 
aoo  law,  or  arising  upon  trust  direct  and  proper  and  co- 
ft  tensive  with  the  legal  interest  (vide  Tacsr),  to  which 
tae  principle  of  teqtuUu  tequitur  legem  applies.  But 
•here  there  are  assets  recoverable  only  in  equity,  add 
arising  upon  implied  or  resulting  trusts,  these  are  called 
pq'iiuble  ;  and  in  the  application  of  such  assets  the  rule 
obtains  of  equality  betw  een  all  debts,  the  priority  of  debts 
V,  legacies,  and  among  these  of  s pec i tie.  to  general,  being 
Where  there  are  both  legal  and  equitable 
availing  themselves  of  their  priority 
assets  will  not  be  admitted  to  any  nar- 
quitablc  assets  till  other  creditors  shall 
oat  of  them  the  same  proportion  of  their 
reditors  of  a  higher  degree  shall  have  been 
out  of  the  legal  assets. 
By  the  recent  act  of  the  3  &  4  W.4.  real  estate  not 
devued  for  or  charged  with  the  payment  of  debts  is  made 

to  be  administered  by 
of  priorities; 


EXILE. 

EXEGE'SIS.  (Or.  i|,  and  s»«Miei,  I  lead.)  The  I 
applied  most  usually  to  the  exposition  or  interpretation 
of  the  Holy  Scriptures  ;  it  is  also  used,  however,  in  an  un- 
restricted sense.  This  department  of  biblical  learning 
has  been  most  assiduously  cultivated  in  modern  times, 
e»j>ecially  by  the  Germans,  as  the  writings  of  Michael  is, 
Schleusaoer,  Kosenmullcr,  (h  senilis,  Ac.  amply  testily. 
EXE'KGUE.    (Fr.)    In  Numismatics,  the  Wis  or 


lower  limb  of  a  coin  or  medal,  when  separated  by  a  line 
from  the  rest  of  the  face,  which  usually  contains  words 
giving  the  date,  place.  Ac.  of  the  coin,  or  other  subsidiary 


The 


See  Nt  ML«MATit  s. 
EXFOLIA'TION.    (Lat.  exfollo.  /  tcale  off.) 
separation  of  a  piece  of  dead  bone  from  the  living. 
EXHALATION.    Set  Vmis,  Evaporation. 
KXHAU'STION.  In  Geometry,  a  method  of  demon, 
st ration  employed  by  the  ancient  geometers  to  prove 
the  equality  of  two  magnitudes,  by  showing  that  their 
difference  is  less  than  any  assignable  magnitude.  The 
ancients  employed  this  method  in  their  difficult  re- 
searches, particularly  in  the  theory  of  curve  lines  and 
surfaces,  and  in  determining  the  areas  and  volumes 
which  those  surfaces  contain.    As  they  admitted  no  de- 
monstrations but  such  as  are  perfectly  rigorous,  they  did 
not  consider  curves  as  polygons  of  a  great  number  of 
sides ;  but  In  attempting  to  discover  the  properties  of 
any  curve,  they  regarded  it  as  the  fixed  term  or  limit  to 
which  the  inscribed  and  circumscribed  polygons  con- 
tinually approach,  and  approach  the  nearer  as  the  number 
of  their  sides  is  increased.   Thus  they  exhausted,  as  it 
were,  the  space  between  the  polygons  and  the  curve  j 
hence  this  method  of  procedure  was  called  " 
exhaustion . 

As  polygons  bounded  by  straight  lines 
figures,  their  continual  approach  to  the  curve  gave 
more  precise  idea  of  its  properties  in  proportion  as  the 
difference  was  diminished  ;  and  by  following  the  law  of 
continuity,  an  exact  knowledge  oi  these  properties  was 
at  length  obtained.  But  when  the  properties  of  the 
curve  were  thus  divined,  as  it  were,  it  remained  to  verily 
them  by  a  geometrical  demonstration  ;  and  this  was  done 
by  proving  that  every  contrary  supposition  necessarily 
leads  to  a  contradiction.  This  method  of  demonstration 
is  the  reduciio  ad  absurdum. 

By  the  method  of  exhaustion  the  ancient*  demon- 
strated that  the  areas  of  circles  of  different  diameters  are 
to  each  other  as  the  squares  of  their  diameters  ;  that  the 
volumes  of  spheres  are  to  each  other  as  the  cubes  of  their 
diameters  ;  that  pyramids  of  the  same  altitude  are  in 
proportion  to  their  base*  :  that  the  cone  is  the  third  of 


proportion  to  their  bases  ;  that  the  cone  is  the  third  of 
a  cylinder  of  the  same  base,  Sec.  In  the  same  manner 
Archimedes  demonstrated  that  the  convex  surface  of  a 
right  cone  is  equal  to  the  area  of  the  circle  whose  radius 
is  a  mean  proportional  between  the  side  of  the  cone  and 
the  radius  of  the  base  ;  that  the  area  of  a  sphere  Is  four 
times  that  of  one  of  its  great  circles  ;  and  that  the  area 
of  any  of  its  lones  is  equal  to  the  circumference  of  a 
great  circle  multiplied  by  the  height  of  the  tone.  The 
differential  calculus  of  the  moderns  Is  only  the  method 
of  exhaustion  of  the  ancients  reduced  to  a  simple  and 
commodious  analysis.  (See  Maclaurin's  Fluxions  ;  and 
Camot,  Metauhytique  du  Caicul  Ir$nite\simai.) 

E'XHKDKA.  (Gr.  t|,  out  of,  and  1l<m,  a  chair.)  In 
Ancient  Architecture,  a  small  room  in  the  baths  and  other 
buildings  appropriated  for  conversation. 

EXlflBrTlON.  (Lat.  exhibeo.  /  show.)  A  term 
applied  in  modern  times  to  the  public  display  of  works 
of  art.   This  word  is  also  used  to  denote  private  bene- 

lntho 


i>-**,  creditors 
grKartthe  legal 


equitable 
a*  such  have  no 
Una  of  real  assets. 

Many  questions  arise  in  regard  to  legacies,  — as  to 
when  they  are  vested,  when  specific  or  general,  — which 
•      tangible  to  notice  within  the  limits  of  this  sum- 
mary. 


factions  Instituted  for  the 
universities.   See  Birsars . 

EXHUMA'TION.  (Lat.  ex,  out  of,  and  humus,  the 
ground.)  The  act  of  digging  up  a  body  Interred  In  holy 
pound  by  the  authority  of  the  judge.  In  France  the 
laws  enforce  exhumation  on  proof  that  any  person  has 
been  killed  in  a  duel. 

E'XIGENT.  In  Law.  a  writ  which  lies  when  the 
defendant  in  an  action  personal,  or  in  an  Indictment, 
cannot  be  found  ;  and  where,  in  the  former  case,  nothing 
of  his  can  be  found  within  the  county  whereby  he  may 
be  attached  or  distrained  upon.  The  writ  is  directed  to 
the  sheriff,  to  proclaim  the  absent  party  on  five  county 
court  days,  one  after  another  ;  and  if  he  do  not  answer 
on  the  fifth,  he  is  outlawed. 

E'XILE.  (Lat.  cxslllum,  from  exsul,  one  banished 
t*  solo  from  the  soil  of  hit  country.)  In  Roman  law, 
the  punishment  of  l>anlshmcnt,  or.  more  strictly  speaking, 
the  consequence  of  the  Interdiction  from  the  use  of  fire 
and  water,  pronounced  In  early  times  as  a  sentence  against 
great  offenders,  which  compelled  them  toexpatriate  them. 
It  appears  that  the  direct  sentence  of  exile  was 
to  ancient  Roman  jurisprudence.  (Cicero  ad 
)  In  modern  France  (before  the  Revolution), 
us  a  distinction  between  banishment  and  exile. 
The  former  was  a  punishment  assigned  by  the  law.  and 
producing  Infamy  ;  the  latter  a  measure  of  discipline, 
n. il 1 1- ted  by  the  arbitrary  act  of  the  monarch  (usually 
through  lettres  dc  cachet).    Thus  political  offenders 
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EXISTENCE. 


were  frequently  exiled  to  their  estate*,  to  a 
twee  from  court,  &c. 
EXISTENCE.   See  Psrcsftion,  Materialism. 
E'XIT.  A  word  placed  in  the  margin  of  plays  to  mark 
the  time  at  which  the  player  leave*  the  stage. 

BXCDIUM,  in  Greek  Tragedy,  signified  the  end  or 
denouement  of  the  play ;  or  more  properly  that  portion 
of  It  (generally  the  last  act)  in  which  the  cata»trophe  i» 
indicated,  or  the  plot  begins  to  be 
B'XODUS.  See  Pentatboch. 
EX  OFFICIO.  (Lat.  by 
In  general  language,  every  act 


if 


or  dutg.) 

in  prosecution  of  the  general  duty  of  hi*  oflice,  or  In 
executing  some  special  duty  imposed  by  it,  I*  said  to  be 
done  ex  officio.  But,  in  more  strict  phraseology,  a  pro- 
ceeding e*  officio  is  one  taken  by  an  officer  of  his  own 
will,  in  execution  of  what  he  takes  to  be  the  duty  of  his 
office  ;  as,  where  a  justice  of  the  peace  demands  and  takes 
surety  of  his  own  discretion,  without  the  request  of  the 
injured  party.  An  ex  officio  information  is  an  inform- 
ation at  the  suit  of  the  king,  filed  by  the  attorney-general, 
without  applying  to  a  court  for  leave.  (Set  Informa- 
tion.) Ex  officio  criminal  informations  are  employed  in 
cases  of  libel,  sedition,  &c,  when  officially  prosecuted. 

EXOGENOUS.  (Gr.  si,  and  yu»«sssw,  /  trow.) 
A  term  applied  to  those  plants  a  transverse  slice  of 
whose  stem  exhibits  a  central  cellular  substance  or  pith, 
an  external  cellular  and  fibrous  ring  or  bark,  ana  an 
intermediate  woody  mass,  and  certain  fine  lines  radiating 
from  the  pith  to  the  bark  through  the  wood,  and  called 
medullary  rays.  They  are  called  Exogens,  because  they 
' "  to  their  wood  by  successive  external  additions  ;  and 
the  same  as  what  are  otherwise  called  Dicotyledons, 
constitute  one  of  the  primary  classes  into  which 
the  vegetable  world  is  divided,  characterized  by  their 

stems  having  a  distinct 


leaves  being  reticulated  ;  their  stemi 
deposition  of  bark,  wood,  and  pith  ; 
two  cotyledons  ;  ana  Dy  meir  nowcrs 


&f9a.X  u.*t 

W  i      w9  ' 

om  the  i 


''kx^^halos. 

A  hernia  or  rupture  at  or  near  the  navel. 

E'XOPIITflA'LMIA.   (Gr.  if. 
rye.)    The  protrusion  of  the  e 

It  is  usually  the  consequence  of  concussions  or  blows  ; 
sometimes  It  I*  produced  by  a  tumour  in  the  orbit, 
which  gradually  pushes  the  eyeball  out  of  its  socket. 

EXOPHY'LLOUS.  (Gr.  *f,  and  fvXKm,  a  leaf.) 
A  term  invented  by  Duraorticr  to  be  applied  to  the  young 
loaves  of  Exogens  •  since  they  are  said  to  be  always 
naked,  while  those  of  Endogens  sheath  each  other. 

EXO'PTILES.  ( Gr.  s|,  and  rrsXar,  a  feather.)  A 
term  invented  by  M  Lestiboudois  for  Dicotyledonous 
plants,  because  their  plumula  is  naked. 

EXORCP8M.  (Or.  i« /  bind  or  charge  upon 
oatk.)  The  solemn  adjuration  by  which  those  endowed 
with  certain  powers  were  believed  to  be  able  to  subject 
evil  spirits  to  their  obedience :  more  particularly  to  com- 

{wrl  them  to  leave  the  bodies  of  those  supposed  to  be  sub- 
ect  to  demoniacal  possession.  The  exorcists  form  one  of 
the  minor  orders  In  the  church  of  Rome. 

EXO'BDIUM.  (Lat.  exordior,  I  begin  an  oration.) 
In  Oratory  and  Literature,  the  opening  part  of  an  oration  ; 
which,  according  to  ancient  critics,  should  be  drawn 
cither  from  the  subject  itself  or  from  the  situation  of  the 
speaker  ;  presenting  either  brief  remarks  on  the  general 
character  of  the  topic  on  which  he  is  about  to  deliver  him- 
self, or  Insinuations  (according  to  the  advice  of  Cicero), 
calculated  generally  to  prejudice  the  audience  In  favour 
of  the  speaker,  and  against  his  adversary. 

EXORRHl'ZiE.  (Gr.  if,  MdjMss,  a  root.)  A  term 
invented  by  Richard  to  be  applied  to  the  embryo  of 

their  radicle  always 


EXPANSION. 

EXO'STRA.  (Gr.tfarTf*.)  In  Ancient  Architectu 
a  machine  for  representing  the  interior  part  of  a  buildi 
as  connected  with  the  scene  of  a  theatre. 
EXOTERIC.    See  Esotkric. 

M  i;  (Gr.  4m,  mthoui    nu  \  . 


ccpiaclc.)  That 


of  an 


>|  it  Is  the  co 


pollen  is  in 
Ing  of  the  anther. 

EXO'TIC.  (Gr.  if*m*ir.  foreign.)  Any 
trod  need  to  one  country  from  some  other  country 
gardening  it  is  sometimes  applied  to  plants  which  requ 
protection  in  winter,  or  to  plants  in  general  which  are  i 
European. 

EXPA'NSION.  One  of  the  most  common  and  c 
vlous  effects  of  heat,  which  expands  or  enlarge*  the  bi 
of  all  the  forms  of  matter.  The  expansion  of  solids 
increase  of  temperature  is  comparatively  small  ;  but 
may  be  rendered  sensible  by  carefully  measuring  the  ■ 
mentions  of  any  substance  when  cold,  and  again  wb 
heated  :  an  iron  bar,  for  example,  fitted  to  a  gauge,  whl 
shows  its  length  and  breadth,  will  no  longer  pass  throu 
the  apertures  when  heated.  Among  solids  the  met 
arc  most  expansible  and  contractile  by  heat  and  col 
but  they  vary  much  in  this  respect,  as  shown  in  the  f< 
lowing  table,  which  exhibits  the  change  of  dimensic 
which  several  of  them  undergo  when  heated,  from  t 
freezing  to  the  boiling  point  of  water :  — 


Steel 
Iron 
Copper 
Hrass 

Tin 

Lead 

Zinc 


1*>I47 

I'/oi.M 
lwr/oi 
12OS30 
I  "20290 
I*  CMS 


The  average 
me  as  that  of 
liquids  is 
alcohol,  are 
more  than 


>  very  variable  ;  ether,  for  ini 
more  expansile  than  water, 
sreury.   The  expansibility  of 
t-err  useful  purpose  in  the  c 


of  glass  is 

The 

;  t™ 

and  wati 

applied  to  a  very  'useful  purpose  in  the  construct!* 
of  the  common  thermometer.    In  general  all  liqui< 
expand  and  contract  in  proportion  as  they  are  heau 
and  cooled  ;  but  to  this  law  there  is  a  remarkable  at 
anomalous  exception  in  regard  to  water.   When  a  lart 
thermometer  tube  is  filled  with  water  of  the  temp 
rature  of  GO0,  and  placed  in  a  cold  situation,  or  in 
freezing  mixture  of  ice  and  salt,  the  water  goes  on  shrin 
ing  in  the  tube,  till  it  has  attained  the  tvmperaturo 
about  40° ;  and  then,  instead  of  continuing  to  contra 
till  it  freezes  (as  is  the  case  with,  other  liquids),  it  slow 
expands,  and  actually  rises  in  the  tube  until  it  c«>i 
gcals.    in  this  case,  the  expansion  above  40°  and  belc 
40°  seems  to  be  equal ;  so  that  water  will  be  of  the  san 
bulk  at  48°  and  at  3*2°.    This  anomalous  expansion 
water  by  cold  is  productive  of  some  important  co; 
sequences,  considered  as  a  natural  operation ;  for 
water,  like  other  fluids,  went  on  increasing  in  density  t: 
it  froze,  the  consequence  would  be  that  Targe  bodies 
water,  instead  of  being  only  superficially  frozen  in  wint« 
would  be  converted  throughout  Into  solid  masses  of  ic 
Let  us  take  a  fresh  water  lake  as  an  example.  Tl 
earth  being  In  winter  warmer  than  the  air,  the  heat 
withdrawn  from  the  surface  of  the  water  ¥y  the  co 
breezes  that  blow  over  it ;  and  the  whole  body  of  wat 


EXOSMO'SE.   (Gr.  if  and  impulsion.)  The 

passage  of  gases,  vapours,  or  liquids  through  mem- 
branes or  porous  media  from  within  outwards.  Mr.  Du- 
t  rochet  having  found  that  If  two  fluids  of  unequal  density 
are  separated  by  an  animal  or  vegetable  membrane,  the 
denser  will  attract  the  less  dense,  through  the  membrane 
that  divides  them :  this  property  be  called  Endosmose 
when  the  attraction  is  from  the  outside  to  the  inside  ;  and 
Exosmose  when  it  operates  from  the  inside  to  the  outside 
of  the  body  acted  upon. 

EXOSTO'ME.  (Gr.  if,  and  rrsum,  a  mouth.)  A 
term  Invented  by  Mirbel  to  denote  the  passage  through 
the  outer  Integument  of  an  ovule,  commonly  called  the 
foramen. 

EXOSTO'SIS.    (Gr.  if,  from,  and  srrss*.  a  bone.) 
In  Anatomy,  a  swelling  or  tumour  of  a  bone. 

Exostosis.  In  Botany,  a  disease  to  which  the  roots 
and  stems  of  trees  arc  subject,  when  knots  or  large 
tumours  are  formed  upon  or  among  the  wood.  It  Is 
caused  by  a  stoppage  of  growth  on  the  one  hand,  and  an  | 
attempt  at  excessive  development  on  the  other.  It  Is 
from  sections  of  the  exostoses  of  trees  that  some  of  the  I 
most  beautiful  wood  used  by  cabinetmakers  is  obtained.  | 


continues  to  operate  upon  the  surfac 
instead  of  diminishing  its  bulk,  and 
it  heavier  than  the  warmer  water  1* 


its  temperature  lowered  to  40°,  which  is  lie 
its  greatest  density,  and  a  temperature  perfectly  i 
to  fish  and  most  other  aquatic  animals.    The  cold  no 

i,  it  expand* 
so  that  under  these  circumstanc 
-com  water  (at  3-  wUl  be  found  lyit 
upon  the  mass  of  warmer  water  beneath  it  (at  40c 
The  influence  of  the  cold  continuing,  the  surface  of  t! 
lake  will  soon  freeze,  but  the  water  immediately  beln 
the  superficial  covering  of  ice  will  be  found  comparatn  e 
warm  ;  and  as  water  is  almost  a  non-conductor  of  hei 
it  will  be  a  long  time  before  the  ice  attains  any  thicknea 
and  the  whole  body  of  water,  if  of  any  depth,  can  ncv 
freeze  throughout.  Indeed,  it  will  be  obvious  that  tl 
retardation  of  freezing  will  be  proportional  to  the  dep 
of  water  which  has  to  be  cooled  ;  and  hence  some  v« 
deep  basins  or  lakes  are  scarcely  ever  even  covered  by  k 
As  liquids  are  enlarged  and  consequently  rendered  sp 
ciflcally  lighter  by  heat,  very  different  effects  are  nr 
duced  by  applying  heat  to  different  parts  of  the  re-tot 
containing  them.  If  the  heat  be  appucd  to  the  bottom 
the  vessel,  it  is  soon  heated  equally  throughout,  at 
made  to  boil ;  but  if  the  surface  only  be  heated,  it  mi 
then  be  boiled  and  evaporated,  while  the  lower  parts  r 
main  quite  cold. 
Aeriform  bodies  and  vapours  are  the 
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EX  PARTE. 

—  of  matter,  and  they  p merit  an  Important  poru- 
Li.-tT ;  for  in  other  substances  each  individual  has  iU 
drgree  of  expansion  and  contraction,  whereas  all 
fm  arriform  bodies  expand  and  contract  alike ;  so  that 
i  »*  accurately  determine  the  expansion  and  contraction 
f  mj  one  of  them,  that  knowledge  applies  to  all  the  rest. 
'  aeatum  of  air  when  heated  from  the  freezing  to  the 
'»;£ig  point  of  water,  suffer  an  increase  of  bulk  equal  to 
37 $  parts;  so  that  100  cubic  feet  of  air  at  38°  become 
listed  to  137*  cubic  feet  at  212°. 
EI  PARTE.  In  Law,  of  the  one  part.  A  commission 
•i  part*  In  chancery  is  that  which  is  taken  out  and 
'wentrd  by  ooe  side  or  party  alone,  on  the  other  party's 
J*E*cuog  or  refusing  to  join. 

EXPECTA'TION  OF  LIFE.  By  this  term  writers 
a  cnuitie*  and  reversion*  express  the  mean  duration 
-'  tuasn  life,  after  a  specified  age,  according  to  a  given 
UhU>  of  avortallty.  With  regard  to  an  indir idual  of  a 
era  age.  the  expectation  of  life  Is  the  mean  number  of 
'oiurt  years  which  individuals  of  that  age,  one  with  ano- 
tWr,  actually  lire  ;  those  who  lire  longer  than  that  period 
ajnyiag  as  much  more  life  In  proportion  to  their  num- 
i*r»  as  those  who  lire  a  shorter  time  enjoy  less.  The 
tjfcctaham  of  life,  according  to  this  definition,  differs 
irogctber  from  what  is  called  the  probable  l(fe,  or  the 
-  -aber  of  years  which  an  individual  has  an  equal  chance 
■A  turviriag.    The  latter  term  denotes  the  period  of  time 


rith  any  given  age,  is 
»  Ban   ror  example,  if  tn  a  given  table  of  mortality 
tc  tad  that  1000  individual*  are  living  at  the  age  of  40, 
raj  that  of  these  500  only  are  living  at  the  age  of  63,  then 
a»  pnmmklc  life  of  an  Individual  aged  40,  according  to 
Mutt  table,  would  be  23  years  ;  that  is  to  say,  it  is  an  even 
'J<Kr  whether  be  will  be  alive  or  dead  at  the  end  of  23 
!*ars.  The  mean  life,  or  expectation  of  life,  is,  however, 
'-•  »!:!ft-r>-tit  in  principle  (though  in  mo»t  tables  not 
i«rj  different  in  amount),  and  depends  on  the  same  ma- 
thematical probabilities  of  living  over  each  future  rear  of 
A,  to  the  last  in  the  table,  as  are  employed  in  the  cal- 
■iisnoo  of  life  annuities.    It  is  computed  as  follows :  — 
Ut  the  probabilities  that  a  life  of  a  given  age  will  live 
wer 

1,        z,         3.        4  *  years. 

Pi         Pi       P*  Pm  f«*P«*tively ; 

<kre  the  probability  that  the  life  will  fail  in  any  given 
J»a>.  I—  fV 

Xow,  in  computing  the  portion  c 
-tUual  may  expect  to  enjoy  in  respect  of 
}m  s,  there  are  two  contingencies  to  be  considered :  - 
H,  The  individual  may  live  over  that  year,  in  which 
<*»*  he  will  enjoy  a  whole  year  of  life  —  1 .  But  the  pro- 
'^drtj  of  this  event  is  pa  ;  therefore  pM  x  1  —  pa  Is 

-  h'ftion  of  time  he  may  at  present  expect  to  lire  In 
respect  of  that  year.  2d.  The  individual  may  die  in 
the  course  of  that  year  ;  and  as  the  chances  of  dying  at  any 
funicular  part  of  the  year  are  equal,  we  must  suppose 
:  as  u>  die  at  the  middle  of  the  year  ;  in  this  case,  there- 
tjr*.  he  enjoys  half  a  year  of  life  a  i .  But  the  proba- 
cy his  death  will  happen  In  the  *th  year  i»  Pg_  _  p-, 

<*wquently  \  (Pa-\-P*}  Is  the  portion  of  time  he 
Jsope  to  live,  in  respect  of  that  year,  on  the 


Adding   the    two  results  together,   we  get  px  + 

*('*-«  "O  —  *(*»- 1 for  the  whole  of  his 

tjKvtatlon  of  life  in  respect  of  the  xth  year  from  the 
r^rot.  Substituting  successively  the  numbers  ),  2, 3, 
*c  for  r,  in  order  to  get  the  expectation  for  each  suc- 
r*«itnr  year  till  the  last  age  in  the  table,  and  denoting 
'    :•[.  of  the  '-xpectatioin  by  E,  we  find  (since  p.j  =  1 ) 

E»»0  +Pl  +Pj  +  p,+  Ac.) 
+  lQ>i+P,+A  +  *C.); 

r*E-l +  + Ac.   (1) 

Tans  it  appears  that  the  true  value  of  the  expectation 
°f  hie  is  equal  to  the  sum  of  the  probabilities  of  the  life 
■adoring  through  1,  2,  3,  Ac.  years  to  the  limiting  age  of 
if*  table  of  mortality,  increased  by  {.  The  labour  that 
•wild  be  required  to  sum  this  series  for  every  different 
is  avoided  by  deducing  the  expectation  of  one  age  from 
tint  of  the  next  older,  as  is  usually  done  In  computing 
Annuity  tables.  Thus,  let  E.  denote  the  expectation  of 
bir  far  an  individual  one  year  older  than  the  former,  and 
let  the  probabilities  of  his  living  over  1,  2,  3,  Ac.  years  be 
-•^•cnvtly  7,,  ,h.  t>,  Ac.  ;  then  we  must  have  ' 

Bj  -  |  +  qx  +  qt  +  9i  +  AC   (2) 

But  from  the  nature  of  the  probabilities  in  question, 


(3) 


EXPONENT. 

Pi  —  Pi  7i 

Pi  -*  Pi  1i 

Substituting,  therefore.  these  value*  in  (I ),  we  find 

E  ■  I  +Pi  (I  +  fi  +  It  +  Is  +  *c.)   

Whence,  on  eliminating  7l  +  q,  +  q s  +  &c,  from  the 
equations  (2)  and  (3).  we  get 

E-J-p.CE.  +  i). 

which  1*  the  m<>*t  convenient  form  under  which  the  for- 
mula can  t*e  put  for  computation. 

For  the  explanation  of  the  manner  in  which  the 
babilities  />,  pt  *>,,  Ac.  arc  determined  from  the  i 
table*  of  mortality.  »ee  Annuity. 

The  following  Uble.  from  Mr.  Milne*  Treatise  on  the 
Valuation  of  Annuities  and  Assurances  (vol.il.  p.  565.) 
•hows  the  expectation  of  life  at  every  age,  according  to 
the  law  of  mortality  at  Carlisle:  — 


Age. 

Agr. 

>:i|>«ctat. 

A  Br. 

Ki|wU(. 

Ksi<«ctit- 

.is  TV 

tf. 

3714 

32 

IV  CS 

78 

i.  M 

? 

«4-'.N 

17 

V>  41 

53 

18-97 

79 

5-80 

1 

47-56 

*s 

83-69 

64 

lx-28 

80 

5-31 

3 

49-82 

w> 

V,  l_„l 

63 

i  ;•',«! 

81 

5-21 

4 

5o  76 

30 

94-34 

5fi 

l>,t'j 

82 

4  93 

5 

31 

33-68 

67 

16-/1 

83 

4-65 

0 

AI-1T 

3  V 

33^/3 

38 

.  13-55 

84 

4  39 

7 

so*  so 

33 

3*  96 

69 

1  I  ■■•t 

86 

412 

8 

34 

3168 

60 

14-34 

86 

3-90 

9 

4*J7 

33 

31  "Jo 

61 

13-82 

87 

8-71 

10 

IS  *i 

36 

y '  "  i 

62 

13-31 

88 

3-59 

11 

4H-OS 

37 

.■  -  '  4 

63 

12-Sl 

89 

3 '4  7 

Is 

«7  if7 

38 

64 

12-30 

90 

3-28 

13 

two] 

39 

is- /I 

66 

11  It 

91 

3-26 

14 

4b  75 

40 

17  61 

66 

1 1  v: 

92 

3-37 

15 

41 

xfi-97 

67 

10  73 

93 

3-48 

16 

44-*7 

«t 

•^|>■3^ 

68 

10  ,'-1 

94 

3  53 

17 

43A7 

43 

a.i-71 

f.i 

96 

3-33 

18 

♦*  87 

44 

13  09 

70 

9"18 

96 

3  46 

19 

4V-I7 

43 

.1  V, 

71 

8  65 

97 

8-26 

tn 

41' 16 

46 

83-8t 

72 

h  It, 

98 

31I7 

SI 

40  7i 

47 

X3I7 

73 

7  72 

99 

2-77 

it 

40-04 

48 

22', SO 

74 

:  13 

100 

2-V8 

if? 

3V3 1 

49 

H\  81 

75 

7('l 

101 

1  T'< 

14 

34-39 

ao 

21  It 

V: 

6-69 

102 

I  \l 

37-86 

61 

20*39 

77 

f.  10 

103 

0-83 

I-.XPE'CTORANTS.  (Lat.  expoctorare,  to  erpee- 
tor  ate.)  Medicines  which  increase  the  secretion  of  the 
tracheal  and  bronchial  mucus.  The  term  expectoration 
is  applied  to  any  thing  cast  off  from  those  vessels  or  from 
the  cells  of  the  lnt>£s  by  spitting  or  coughing. 

EXPIA'TION  (Lat')  signifies,  in  its  mo*t  extended 
meaning,  the  act  by  which  a  guilty  person  make*  atonement 
to  religion,  moral*,  or  society  at  large,  for  any  crime  or  fault 
he  may  have  committed,  w  n.itever  be  its  nature  or  extent. 
The  belief  in  the  efficacy  of  expiation  a*  a  mean*  of  com- 
peusatiug  for  a  breach  of  the  moral  law,  formed  an  im- 
portant feature  in  all  the  religious  creeds  with  which  wc 
are  acquainted.  In  this  re*pect.  there  is  a  wonderful  co- 
incidence in  the  mythological  sy*t<  m  of  the  ancient*,  the 
creed  of  the  Jews,  and  that  of  the  Christian  world.  These 
ceremonies,  of  course,  were  very  diversified,  and  varied 
with  the  character  of  every  nation  and  the  nature  of  the 
crime  which  it  was  intended  to  expiate.  Among  the 
Greeks  and  Romans,  expiations  were  sometimes  made 
for  u  hole  cities  ;  and.  in  the  more  ancient  times,  to  re- 
move or  prevent,  or  to  avert  an  impending  calamity,  human 
victims  were  immolated.  We  need  here  hardly  advert 
to  the  numerous  kind*  of  expiations  in  use  among  the 
Jews,  as  the  Old  Testament  is  filled  with  accounts  of 
them  ;  and  under  the  heads  Atonement  and  Sacrifice, 
we  have  defined  the  gr<-at  act  of  expiation  by  which  the 
guilt  of  the  human  race  has  been  atoned  for,  and  Cod 
reconciled  to  man  in  the  Christian  dispensation. 

EXPILA'TION.  In  the  Koman  Law,  any  injury 
done  to  the  property  of  a  minor  was  so  designated. 

E'XPLETIVE.  (Lat.  expleo.  I  fill  up.)  In  Com- 
position,  chiefly  poetical  ;  a  word  not  necessary  to  the 
sense,  but  used  merely  to  fill  up  the  measure  of  a  verse, 
or  give  roundness  to  a  period. 

EXPLO'SION.  (Lat.  exploslo.)  In  Natural  Phi- 
losophy, a  sudden  and  violent  expansion  of  the  parts  of 
any  object.  Explosion  differs  from  expansion  in  this, 
that  whereas  th*  former  is  alwaj*  sudden,  and  only  of 
momentary  duration,  the  bitter  is  the  eftVct  of  some  gra- 
dual and  continued  power,  acting  uniformly  for  some  con- 
siderable time.  See  Expansion  ;  Mattrii,  Properties  or. 

EXPO'NENT.  in  Algebra, is  used  in  various  senses; 
thu*  we  say  the  exponent  of  a  power,  the  exponent  of  a 
rank,  the  expotwnt  of  a  ratio.  The  exponent  of  a  power 
Is  a  number  or  algebraic  character  expressing  the  degree 
or  elevation  of  the  power  to  which  the  quantity  is  raised. 
For  example,  in  the  expression  a*.  4  it  the  exponent, 
denoting  that  a  is  raised  to  the  fourth  power,  in  tho 
expression  an*  the  exponent  m  i*  indeterminate,  as  it 
may  represent  any  number  whatever.  The  exponent 
may  also  be  fractional,  in  which  ca*e  it  denotes  not  the 

power,  but  the  root  of  the  quantity  ;  thus  a*  denotes  tho 


L 
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EXPONENTIAL. 

third  or  cube  root  or  a.  Or  it  may  be  negative,  in  whirh 
CMe  it  denote*  the  quotient  that  arises  from  the  division 
of  unit  by  the  quantity  raised  to  that  power  ;  for  exam- 
ple,       U  tbe  same  thing  at  — .    The  earliest  writers 

powers  of  numbers  by  an  abbre> 
of  the  nam*  of  the  power.  Harriot  repeated  the 
a*  wrote  aaaa  ;  the 
system  was  introduced  by  Descartes 
The  exponent  of  a  rank  is  the  number  or  place  of  any 
term  in  a  series  ;  thus,  in  the  scries  of  uneven  numbers. 
I,  3,  5,  7,  9,  11,  13,  15,  &c,  7  It  the  exponent  of  the  rank 
of  the  term  13,  because  13  is  the  7th  term  from  the  com- 
mencement. 

The  exponent  of  a  geometrical  ratio  is  the  quotient 
that  arises  from  dividing  the  consequent  by  the  antecedent 
of  the  ratio*  Thus,  in  the  ratio  of  2  to  H,  the  exponent  is 
| »  4 ;  and  in  the  ratio  of  8  to  2,  the  exponent  is  \  =  \ 
Some  mathematicians,  however,  consider  logarithms  as 
the  exponents  of  ratios. 

EXPONENTIAL.  This  teipn  is  variously  applied. 
The  exponential  calculus  is  the  method  of  performing 
algebraic  operations  on  exponential  quantities,  by  which 
is  understood  quantities  raised  to  powers  of  which  the 
exponents  are  indeterminate  or  variable.  Exponential 
curre  is  a  curve  defined  by  an  exponential  equation,  or 
an  equation  of  the  form  y  m.  *»*,  or  y  =  x»  . 
equation  i»  an  equation  which  contains  an  ex. 
quantity.  Thus  y  =  i*  is  an  exponential  equation, 
equations  are  commonly  resolved  by  moans  of  logarithms. 
For  example,  if  we  had  the  equation  a*  =■  b,  in  which  x 
is  thi  unknown  quantity,  by  taking  the  logarithms  of 
should  get  *  fog.  a  —  log.  6     and  conse- 


this 


is  not 


always  possible  ;  for  in  the  equation  ax  +  6  '  —  e  (and 
an  infinity  of  others),  the  value  of  *  can  only  be  found 
by  trial  and  error.   See  Logarithm. 

EXPORTATION.  The  act  of  sending  commodities 
out  of  one  country  into  another.   See  Commerce. 

EX  POST  FACTO.  (Lat.  literally,  by  $o> 
done  afterwards.)  A  punishment  inflicted  in 
quence  of  a  law  made  with  a  view  to  a  particular 
already  committed  is  said  to  be  inflicted  ex  post  facto  | 

s  popularly 


applied  to  all  laws 
with  intention  to  produce  that  effect,  which  are  justly  re- 
garded as  tyrannical.  That  species  of  laws  which  the 
Romans  termed  prifilsgia.  i.  e.  laws  passed  in  order  to 
impose  restrictions  on  individual  citli ens,  were  frequently 
ex  post  facto.  The  English  practice  of  a  hill  uf  pants  and 
penalties  is  a  species  of  <  x  post  facto  legislation,  and  MM 
much  animadverted  on  in  the  debates  which  took  place 
on  the  occasion  of  its  adoption  against  Queen  Caroline  in 

1K20. 

EXPOSURE  OF  CHILDREN.  See  Fot'frnLiNcs. 

EXPRE'SSION.  (Lat.  expresiio.)  In  the  Fine  Arts, 
the  representation  of  the  various  passions  of  the  mind. 
"  Care,"  says  Sir  Joshua  Reynolds  in  his  Fourth  Dis- 
course, "must  be  taken  not  to  run  into  particularities. 
Those  expressions  alone  should  be  given  to  the  figures 
which  their  respective  situations  generally  produce.  Nor 
is  this  enough  ;  each  person  should  also  nave  that  ex- 
pression which  men  of  his  rank  generally  exhibit.  The 
joy  or  the  grief  of  a  character  of  dignity  is  not  to  be 
expressed  in  the.  same  manner  as  a  similar  passion  in  a 
vulgar  face." 

E'XTANT.  f  Lat.)  In  Literature, something  that  still 
exists  or  is  In  being.  Thus  it  is  said  that  but  part  of  the 
writings  of  Livy,  Cicero,  Caesar,  Ac.  are  extant,  the  rest 

being  loot. 

EXTE'MPORE.  (Lat.)  A  term  applied  to  any  thing 
that  i»  done  w  ithout  premeditation.   See  Voluntary. 

EXTE'NT,  In  Law.  is  a  writ  of  execution  (sometimes 
called  an  cxtemti  facia*  ),  directed  to  the  sheriff,  against 
the  body,  lands,  and  goods,  or  the  lands  only,  of  a  debtor. 
Writs  of  extent  were  of  two  kinds  —  extent  in  chief,  and 
extent  in  aid ;  to  both  of  which  the  king  was  entitled  by 
ancient  prerogative,  for  the  purpose  of  obtaining  satis- 
faction of  debts  originally  due  to  him.  or  assigned  to  the 
rlt  of  extent  in  chief  is  a  proceeding  by 
of  his  own  debt,  and  in  which 


crown.    The  writ 


the  king  for  the  recovery  of  his  own 
he  is  the  real  plaintiff.  The  writ  of  extent  in  aid  I*  also 
sued  out  at  the  Instance  and  for  the  benefit  of  the  crown 
against  the  debtor  or  a  crown  debtor ;  but  in  this  pro- 
ceeding the  king  is  the  nominal  plaintiff  only.  Under 
this  writ  the  lands,  tenements,  and  iwssessions,  as  welt 
as  the  person  of  the  defendant,  may  be  taken  in  execution  ; 
and  If  within  seven  days  he  do  not  liquidate  the  debt,  a 
writ  of  -  venditioni  exjwnas  is  issued  to  sell  the  same  ;  " 
the  crown  claiming  a  priority  of  satisfaction  over  every 

OT,  or  EXTRACTIVE  MATTER.  The 
is  applied  in  pharmacy  to  the  brown  sub- 
after  the  evaporation  of  certain 


EXTREME. 

decoctions  or  infusions  of  vegetables ;  thus  we 
extract  rfbark.  extract  ,f  rhubarb,  and  so  on.  The 
tracts  are  usually  mixtures  of  gum,  starch, 
soluble  matters,  along  with  a  certain  portk 
vegetable  principle  of  a  brown  colour,  or  i 
so  bv  exposure  to  air.  and  which  is  solubl 
In  afcohol,  but  scarcely  soluble  in  ether.  It 
alumina,  and  is  often  the  basis  of  brown  dyes :  it  is 
principle  which  chemists  call  extractive,  and 
frequently  closely  allied  to  various  forms  of 
matter. 

EXTRACT  OF  LEAD.  A  term  applied  to  . 
impure  subacetate  of  lead  obtained  by  boiling  litharge 
vinegar.  It  was  first  used  by  a  surgeon  of  the  name 
Goulard,  and  hence  called  Goulard's  extract  of  lead. 

EXTRA'CTION  OF  ROOTS.  An  operation  *  hi 
consists  in  finding  a  certain  root  of  a  number  or  algcr»ra 
quantity  ;  or  in  finding  that  number  or  quantity  v*  hi< 
multiplied  into  Itself  a  certain  number  of  time*. 

scries  of  numbers, 

1.2,3.4,5.6,7,8.9.10, 


and  multiply  each  into 
of  'id  poteen  or  squares, 

1,4,9,16,25,36,49,64,81.100; 

and  multiplying  each  of  these  again  by  its  correspond  ii 
number  in  the  first  column,  we  get  the  series  of  3J  pcu-i 

1, 8, 27, 64, 125, 216, 343, 512. 729. 1000. 


Taking  any 


of  the  first 


example  7,  we  see  that  its  2d  power  (the  1st  power  U  t 
number  Itself),  or  square.  Is  49,  and  its  3d  power,  or  cut 
843.  Reciprocally.  7  is  said  to  be  the  2d  or  square  root 
49,  and  the  3d  or  cube  root  of  343.  It  is  obvious,  on  i 
spectingthe  above  series,  that  out  of  all  the  numln-i 
consisting  of  one  or  two  digits,  there  are  only  nine  wh  ii 
are  the  squares  of  other  whole  numbers ;  and  that 
all  numbers  composed  of  not  more  than  three  disri 
that  is  to  say.  all  numbers  up  to  999,  there  are  only  ni- 
which  are  the  cubes  of  whole  numbers.  The  roots  of  ; 
the  other  whole  numbers  are  not  only  not  Integer*.  l»i 
what  is  very  remarkable,  are  not  expressible  by  exi 
fractional  numbers,  and  it  is  only  approximations  to  th« 
values  that  can  be  found. 

The  rules  for  extracting  the  square  and  cube  roots 
numbers  are  to  be  found  In  every  elementary  treatise? 
arithmetic ;  but  require  too  many  explanations  and 
lustrations  to  be  introduced  here  to  any  good  pur  |  >. 
The  extraction  of  the  cube  root  In  particular  is  an  i 
trlcate  and  laborious  operation  ;  and,  since  any  root  o 
number  can  be  found  immediately  from  a  table  of  log 
rithms,  it  is  an  operation  of  very  little  use.    It  is  to 
regretted  that  so  much  time  as  is  frequently  given  to  it 
our  schools  should  bo  so  unprofitabiy  employed. 

The  general  solution  of  algebraic  equations  exceedi 
the  fourth  degree,  has  hitherto  resisted  the  efforts  of  t 
greatest  mathematicians ;  but  In  the  case  of  eqimtio 
with  numerical  coefficients  (whatever  the  order  ot  t 
equation)  a  value  of  the  unknown  quantity,  that  Is.  ix  n 
or  the  equation,  can  always  be  found  by  an  arithmetic 
process.  A  general  method  of  accomplishing  this  \» 
first  given  by  Vieta  ;  another  was  proposed  by  Newt, 
which  has  been  very  commonly  employed  ;  but  the  i 
portant  discovery  by  Mr.  Horner  of  Bath  of  an  easy  mrj 
of  performing  the  arithmetical  computations  ri*quir«d 
Vleta's  method  has  greatly  simplified  the  operation,  a 
In  fact  rendered  the  solution  of  an  affected  equation 
any  degree  scarcely  more  laborious  than  the  rmlin. 


process  of  extracting  the  cube  root.  For  an  account 
Horner's  method,  first  published  In  the  Pkitom^hi 


for  1819,  see  Young's  Tk,vry  ^JV' 

I  ^.inwhlchthcTeadT^  his'tor  i 

account  of  the  progress  of  the  problem  of  evolution . 

EXTRA'DOS.  The  exterior  curve  of  an  arch.  f 
nerally  the  term  Is  used  to  denote  the  upper  curve  of  I 
roussoirs,  or  stones  which  immediately  form  the  arch 

EXTRA V AC A'NTES  CONSTITUTIONES. 
the  Canon  Law,  certain  papal  constitutions  not  inclu« 
In  the  Corpus  Juris  Canonlci  are  so  called,  and  cornt.ri 
In  a  separate  volume.    They  are  those  of  John   X  X 
and  a  lew  of  his  successors  In  the  papacy. 

EXTRA VASA'TION.   (Lat. extra,  external  to.  : 
vas,  a  vessel.)    A  term  applied  to  fluid*  when  out  of  thi 
proper  receptacles  or  vessels.   Thus  when  blood  Is  thro 
out  upon  the  brain,  or  Into  any  of  the  cavities  of  the  I  »< 
it  is  said  to  be  extrava*atcd. 

EXTRE'MF.    (Lat.  extremus  )   In  Logic,  has 
tame  meaning  with  term,  when  used  in  reference  to  ;*  j. 
position.   The  subject  and  predicate  are  the  two 
tr ernes  of  a  proposition,  the  copula  being,  as  it  w . 
placed  between  them.    In  speaking  of  a  syllogism, 
extremes  are  understood  to  mean  the  extremes  or  tn 
of  the  conclusion. 

Extrrmk.    In  Music,  a  word  employed  in  descr it • 
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EXTREME  AND  MEAN  RATIO. 

Interval*  in  which  the  diatonic  distances  arc  lu- 
«d  or  diminished  by  a  chromatic  semitone. 
EXTREME  AND  MEAN  RATIO.  A  straight  line  I* 
viAv\  bt  divided  in  extreme  and  mean  ratio  when  the 
vhrleis  u>  the  greater  part  as  the  greater  port  to  the  leu* ; 
v  »!wo  the  rectangle  contained  \yy  the  whole  line  and 
mailer  segment  is  equal  to  the  square  of  tlx-  greater 
•TacDt.  Euclid  shows  how  a  lino  may  be  divided  in 
»y  manner  in  the  11th  prop,  of  his  2d  book ;  and  it  is 
'5  scan*  of  this  proposition  that  he  constructs  the  de- 
mj  a  given  straight  line. 
I XTRE'ME  U'NCTION.    One  of  the  seven  sacra- 
s-tjU  of  the  Komish  church,  founded  upon  the  [uusage 
a  tV  P.pittle  of  St.  James  in  which  he  says,  "  If  any  be 
wi  anion;  you,  let  him  call  upon  the  elders  of  the  church, 
ai  let  tbrm  pray  over  him,  anointing  him  with  oil  in  the 
Miwaf  the  Lora."  (v.  14.)  The  performance  of  this  cere- 
a^ay  h  supposed  to  purify  the  soul  of  the  dying  person 
trt<B  mj  >ios  that  he  may  have  committed,  and  which 
bit »«  been  previously  expiated  by  parti cipat ion  in  the 
« -r  means  of  grace.    The  Protestants  usually  answer 
text  above  cited  by  continuing  the  quotation  to  the 
£•«  »«ne.  where  it  is  said,  "  And  the  prayer  or  faith  shall 
melaetkk.  and  the  Lord  shall  raise  him  up :"  from  which 
bet  argue  that  reference  is  made  to  a  miraculous  gift 
tiurh  was  exercised  in  the  Apostles*  time,  and  has  no 
o  our  day*.    With  respect  to  the  usage  of 
which  the  Romania*  lay  claim,  it  is  an- 
the  passage*  to  which  thi-y  refer  allude  to 
iy  not  as  a  sacrament  for  the  good  of  the  soul, 
only  as  a  rite  that  carried  with  it  health  to  the  body. 
*km  the  Apostle  goes  on  to  say.  that  the  Lord  will  for- 
wthe  tins  of  the  sick  man.  this  evidently  supposes  him 
jUre  alisely  faith  ;  and  that  such  faith  la  the  condition 


cftfce  miraculous  cure. 

UTRE'MITIKS.  (Lat.  extremus.)  In  Painting 
f-\  Srjipturc,  the  head,  the^hamb,  and  the  feet    In  Zoo- 

ln»>r  animals. 

f  XTKO'RSAL.  A  term  used  in  describing  the direc- 
5t»  of  bodies  to  denote  their  being  turned  from  the  axis 
t*  vbich  they  appertain ;  thus  anthers,  whose  line  of 
i^imcmcp  U  towards  the  petals,  are  said  to  be  extrorsse. 

PXI'VI.E.   (Lat.  cast  clothes.)   This  term  was  ap- 
by  the  Roman  naturalists  and  poets  to  the  shed 
*^  «  the  snake :  **  Positis  exuviis  norus  coluber," 
mjv  Virgil.  And  it  la  extended  in  modem  loologr  tn  the 
'I'-emaJ  layer  of  the  Integument  of  every  animal,  when 
b  i»  periodically  shed  entire  or  in  Urge  portions.  The 
Ua«  of  mucus  thrown  off  from  the  external  surface  of 
wwphyte*  and  molhuks  may  be  regarded  as  exuviae ; 
those  portions  of  the  shell  which  are  deserted  and 

"  '  •  >  awtw.fcrntl  Blate.aj  In  the 

'-'ma.  and  univalve  chambered  shells  ;  I 

•  -  Ufcr,  are  retained  by  adhesion  to  the 
In  Insects  the  whole  intei 

lion,  the 
the  pupa  to  the 
the  Crustacea  the  exuvial  shell  is 
annually  ;  the  cep halo-thorax  or  carapace  cracks 
**ptudtnaily  down  the  back,  and  the  limbs  are  with- 
ifter  successive  painful  efforts;  the  lining  mem- 
™«*  of  the  stomach  is  at  the  same  time  shed, 
'uhe*  seem  to  cast  off  exuvi.il  layers  of  mucus  only  ; 
a  ionwst  reptiles  the  epidermis  is  periodically  moulted, 
*^trt  entire  or  in  large  coherent  masses.    In  some 
*r*fie*  the  moulting  could  only  have  been  detected  by 
<Vrfui  watching,  as  the  main  evidence,  the  cast  akin,  is 
*«ay  with  the  moment  the  operation  ia  ended.  Mr. 
otti  thus  describes  the  cadysis  of  the  common  toad  i  — 
On  astchlng  carefully  1  oue  day  observed  a  large  toad, 
"*  slin  of  which  was  particularly  dry  and  dull  in  its 
^urt,  with  a  bright  streak  down  the  mesial  line  of  the 
;  and  on  examining  further,  I  discovered  a  corre- 
'pTodinit  line  along  the  belly.   This  proved  to  arise  I  ruin 
*>  >aun»  ilit  in  the  old  cuticle,  which  exposed  to  view  the 
xtd  brighter  skin  underneath.    Finding  therefore 
'hat  ***  about  to  happen,  I  watched  the  whole  detail  of 
u""wii  process.  I  soon  observed  that  the  two  halves 
tbe  ikin  thus  completely  divided  continued  to  recede 

•  inner  and  further  from  the  centre,  and  become  folded 
«£4  rugose ;  and  after  a  short  space,  by  means  of  the 
^tinned  twitching  of  the  animal's  body,  it  was  brought 
•*!*»  in  fold*  on  the  sides  :  the  hinder  leg.  first  on  one 
«'iie  sad  then  on  the  other,  was  brought  forward  under 
<v  irai,  mhich  WM  preMet|  down  upon  it ;  and  on  the 

limb  being  withdrawn.  It*  cuticle  was  left  In- 
'm*i  under  the  arm,  and  that  of  the  anterior  extremity 
**  *»*  loosened,  and  at  length  drawn  off  by  the  assist- 
l"*of  the  mouth.  The  whole  cuticle  was  thus  de- 
«***d,and  was  now  pushed  by  the  two  hands  into  the 
in  a  Uttle  ball,  and  swallowed  at  a  single  gulp." 
JW  common  tnake  (Voiubrr  natri*)  when  in  confine- 
as  follows :  —  The  formation  of  the  new  cu- 
:  of  the  old  from  the  subjacent 
I  pan*,  and  the  latter  then  loses  part  of  its  traru- 
As  the  cuticle  Is  continued 


over  the  cornea,  the  sight  of  the  serpent  is  dimmed  ;  its 
motions  arc  also  In  some  degree  cramped,  and  it  endea- 
vours to  free  itself  of  its  incumbrance  by  nibbing  the  titles 
of  its  mouth  against  any  rough  and  hard  resisting  sub- 
stance. The  old  cuticle  Is  thereby  detached  from  the 
circumference  of  the  mouth,  and  is  turned  back  over  the 
head  ;  and  the  Impediment  to  vision  being  thus  removed, 
the  snake  proceeds  with  more  vigour  and  rapidity  to  de- 
tach and  turn  back  the  cuticle,  by  repeating  the  same 
action*  as  those  with  which  it  commenced  the  operation  ; 
and  at  length  it  literally  creeps  out  of  its  skin,  w  hich  is 
left  inverted,  and  more  or  less  entire,  according  to  tin: 
degree  of  the  animal's  health  and  vigour  at  the  time  of 
the  operation.  The  rattle-snake  is  described  as  actually 
inverting  and  drawing  off  its  own  skin.  After  hating 
mlihed  li.u  k  the  rutlclc  from  the  heail  it  throws  the 
posterior  part  of  the  body  in  numerous  coils  around  the 
anterior ;  one  coil  is  placed  in  front  of  the  detached  part 
of  the  integument ;  and  compressing  the  body  strongly,  it 
pushes  forward  the  head  and  neck,  gradually  unfolding 
the  coils  behind,  and  stripping  off  the  skin,  as  it  advances 
forwards.  In  the  warm-blooded  classes  the  periodically 
moulted  feathers  of  birds,  and  hairs  of  various  species  of 
Mammalia,  may  be  regarded  as  exus  ial  deposits  ;  as  also 
the  small  scales  of  the  scarf-skin  which  are  Incessantly 
cast  off  in  man. 

EYE.  In  describing  the  structure  of  the  organ  ol 
vision  anatomists  generally  refer  to  external  and  internal 
parts  :  the  former  include  the  eyebrowi,  or  supcrctlia  } 
the  eyelashes,  or  cilia  i  and  the  eyelids,  or  palpcbtie. 
The  cartilaginous  edge  of  the  eyebds  is  called  the  tar- 
sus, in  which,  and  in  the  inner  surface  of  the  eyelids, 
arc  small  glands  which  secrete  a  lubricating  serous 
fluid,  called,  after  their  discoverer,  the  glands  of  Meibo- 
m  i  us.  S  ear  the  external  corner  or  can  thus  of  the  eye,  and 
In  a  depression  of  the  frontal  bone,  are  the  lacnrjmal 
glands  {Klanttular  lachrymal** ),  which  secrete  tears  ;  their 
ducts  open  on  the  inner  surface  of  the  upper  eyelid. 
The  little  projection  at  the  inner  angle  of  the  eye  is  called 
the  lachrymal  caruncle.  There  are  also  two  small  orifices 
observable  at  the  Inner  angle,  one  in  the  upper  and  one 
in  the  lower  eyelid,  which  are  called  the  puncta  lachry- 
malia;  they  convey  the  tears  by  means  of  two  small  tubes 
to  the  lachrymal  sac,  from  whence  they  pass  by  the  nasal 
duct,  which  opens  under  the  inferior  spongy  bone  into 
the  nose.  The  conjunctive  membrane  of  the  eye,  called 
also  tunica  albuetnea,  or  white  of  the  eye,  is  a  membrane 
which  lines  the  inner  eyelids  and  the  fore  part  of  the  globe 
of  the  eye.  The  internal  parts  of  the  eye  are,  the  scle~ 
rotic  membrane,  which  1*  the  hard  outer  case  of  the  globe ; 
thecAororVf  membrane,  which  is  the  interior  coat  of  the 
sclerotic,  beglnningaround  the  optic  nerve,  and  proceeding 
to  the  margin  of  the  transparent  cornea,  where  it  de- 
flects inwardly,  forming  the  iris,  the  posterior  surface  of 
which  is  called  the  uvea,  and  iu  central  opening  the  pupil, 

which  Is  muscular,  admitting 
of  dilatations  and  contraction* 
so  as  to  modifv  the  quantity  of 
light  admitted  into  the  inn,  r 
chambers  of  the  eye.  The 
crystalline  lens  is  a  pellucid 
body  included  in  a  delicate  cap- 
sule, and  lodged  in  a  concave 
depression  of  the  front  of  the 
vitreous  humour,  which  is  a 
transparent  and  pellucid  pulpy 
texture,  filling  the  ball  of  tno 
eye  behind  the  lens,  and  co- 
vered externally  by  the  hyaloid 
or  arachnoid  membrane.  The 
optic  nerve  enter*  the  back  of 
the  eyeball  by  a  perforation  in 
the  sclerotic  and  choroid  coat  s, 
and  U  ipread  11(1011  the  posterior  and  inner  surtace  of  the 
latter,  forming  a  pulpy  film  or  nervous  matter  called  the 
retina.  The  eye  is  moved  bv  six  appropriate  mu»cli «. 
In  the  annexed  cut,  representing  a  section  of  the  ball  of 
the  eye,  a  is  the  sclerotic  membrane  or  coat,  b  the  iris,  c 
the  retina,  d  the  optic  ner\e.  e  the  vitreous  humor,  ami/ 
the  crystalline  lens.    See  Vision. 

EYE  OF  A  DOME.  In  Architecture,  the  circular 
aperture  in  its  summit. 

EYE  OF  A  VOLUTE.  In  Architecture,  the  circle  in 
its  centre. 

E  Y  E' TEETH.  The  two  upper  cuspidati arc  so  called 
In  consequence  of  the  Iciipth  and  direction  of  their  fangs, 
which  extend  upwards  nearly  to  the  orbit  of  the  eye. 

EYRE,  in  Law,  signifies  the  court  of  justices  itine- 
rant. The  term  is  in  all  probability  derived  from  tho 
Lat.  iter,  tourney;  a*  Hracton  styles  the  justices  who  pre- 
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T.  The  sixth  letter  of  the  English  and  Latin  alphabets  ; 
a  labiodental  aspirate,  "  bearing  the  same  relation  to  the 
other  labiodental  aspirate,  V,  which  the  letters  called 
<r»«d,  p,  k,  r,  bear  to  the  media,  b,  g,  d."  It  corre- 
sponds with  the  Digamraa  (quod  vide)  of  the  JEolian 
dialect,  to  which  it  Ts  closely  related  both  in  form  and 
power  ;  and  is  susceptible  of  a' few  interchanges,  chiefly  in 
the  Spanish  and  Latin  languages. 

F,  or  FA.  In  Music,  the  not**  on  the  fourth  line  in  the 
bass  clef  generally  ;  but  It  stands  on  the  third  line  when 
the  part  is  Barytone.  The  ordinary  character  of  the 
Fork-us  cleft*  is  9f-.  which  Kepler  has  much  laboured  to 
deduce  from  F  Itself. 

FA.  In  Music  one  of  the  syllables  invented  by  Guido 
Aretlnn  to  mark  the  fourth  sound  of  the  modern  scale  of 
music  ;  rising  thus,  w.  re,  mi,  fa. 

FAB  ACE  JE.  ( Faha,  a  bran.)  An  extensive  natural 
order  of  plants.   See  Leouminom;. 

FA'BLE.  (Lat.  fabula.)  In  Literature,  a  term  applied 
originally  to  every  fictitious  tale ;  but  confined  In  modern 
usajre  to  a  class  of  tales,  either  in  prose  or  verse,  which 
inculcate  a  mural  precept  through  the  medium  of  a  short 
fictitious  story.  In  the  verv  ancient  Indian  Fables  of 
Pllpay,  the  Arabian  oX  I^ockman,  and  the  Greek  of 
.Esop,  the  fictitious  personages  introduced  are  chiefly 
animals,  endued  for  the  puriwse  of  the  story  with  human 
faculties  and  language  {  and  hence  modern  fabulists  have 
generally  introduced  similar  agents  In  the  greater  number 
of  their  fables.  In  this  sense,  the  (able  is  synonymous 
1i  apologue,  and  a  species  of  the  class  allegory.  Fables 
either  In  prose  or  verse  ;  but  if  the  latter,  they  will 
not  bear  with  propriety  a  highly  poetical  or  ornamented 
character.  Herder  has  divided  fables,  according  to  the 
character  of  their  meaning,  into  three  classes  :  —  I.  Theo- 
retic, intended  to  form  or  exercise  the  understanding ; 
3.  Moral,  which  coutain  rules  for  the  regulation  of  the  will; 
3  Fables  of  fate  or  destiny,  in  which  the  narrative  contains 
no  maxim  of  self-conduct,  as  It  merely  represents  a  series 
of  contingencies  brought  on  by  necessary  connection. 
But  it  may  be  doubtful  whether  every  fable,  in  the  sense 
In  which  the  name  is  generally  used,  does  not  belong 

{roperly  to  the  second  class ;  the  instances  cited  by 
lerder  as  appertaining  to  the  first  and  third  were  cer- 
tainly intended  by  the  inventors  to  bear  a  moral  mean* 


'A'BLI  AUX.  In  French  literature,  the  metrical  talej 
of  the  Trouveres  or  early  poets  of  the  Langue  d'Oll,  or 
dialect  of  the  north  of  France ;  composed,  for  the  most 
part,  in  the  I'ith  and  13th  centuries. 

FACA'DE.  (Fr.)  In  Architecture,  the  face  or  front 
of  any  building  towards  a  street,  court,  garden,  or  other 
place  ;  a  term,  however,  more  commonly  used  to  ilgnify 
the  principal  front. 

FACE,  in  Geometry,  denotes  in  general  one  of  the 

S lanes  which  form  the  surface  of  a  polyhedron.  In  Forti- 
cation,  face  denotes  a  line  of  rampart,  or  the  extent 
between  the  outermost  points  of  two  adjacent  bastions. 

FA'CIAL  ANGLE.  Is  that  angle  which  Is  formed  by 
the  concurrence  of  two  ideal  lines,  one  of  which  passes 
by  the  hole  in  the  skull  termed  the  meatus  audltorius 
externus  to  the  anterior  extremity  of  the  alveolar  margin 
of  the  upper  Jaw,  while  the  other  extends  to  the  same 
point  from  the  most  prominent  part  of  the  forehead. 

FA'CIES.  (Lat.)  In  Zoology,  a  term  applied  to  ex- 
profcs  tlio  fttrncrAl  Aspect  or  cxtcnwil  ct)Ar&ct£r  of  An  Anl* 
mal,  as  it  appears  on  a  casual  or  first  view  ;  mostly  with 
to  another  to  which  it  bears  a  superficial  re- 


in Anatomy,  it  signifies  the  anterior  part  of  the  skull 
forming  cavities  of  the  orbits,  nose,  and  mouth. 
FA'CIES  HI'PPOCBA'TICA.  The  peculiar  cxpres- 
of  countenance  which  indicates  the  approach  of 
death  ;  it  has  been  accurately  described  by  Hippocrates, 
whence  the  above  common  medical  terra. 

F  ATING.  In  Architecture,  that  part  of  the  work  In  a 
building  seen  by  a  spectator ;  but  the  term  is  usually  em- 
ployed to  siirnify  a  better  »ort  of  material  which  masks 
an  inferior  one  internally. 

FAC  SIMILE  (I«at.  facere,  to  make,  and  simile,  like), 
expressed  in  French  by  the  words  Jais-sembUibte,  sig- 
nifies an  exact  and  faithful  copy  of  any  writing,  en- 
graving, or  other  work  of  art. 

FA'CTION.  (Lat.)  In  Ancient  History,  an  appel- 
lation given  to  the  different  troops  or  companies  of  com* 
batants  in  the  games  of  the  circus.  Of  these  factions 
there  were  four, — the  green,  blue,  red,  and  white ;  to  which 
two  others  were  said  to  have  been  added  by  the  emperor 
Domitian, — the  put  pie  and  the  yellow.  In  the  time  of 
Justinian  40.000  persons  were  killed  in  a  contest  between 
two  of  these  factions  ;  so  that  they  were  at  last  suppressed 
by  universal  consent.  The  term  faction  is  applied  ab  \ 
In  a  more  general  sense,  to  any  (tarty  in  a  state  which 
attempts  without  adequate  motives  to  disturb  the  public 


FACTORY. 

or  to  assail  the  measures  of  government  with 
compromising  opiwiition.  In  the  ancient  Greek  republic  », 
faction  was  carried  to  an  extent  unparalleled  in  modem 
times.  "  We  may  always  observe,''  says  Ilium-  (  Ktutt/,, 
vol.1. 410.),  ••  where  one  party  (faction)  prevailed,  vs  bother 
the  nobles  or  people  (for  I  can  see  no  difference  in  thi» 
respect),  that  they  Immediately  butchered  all  of  the  op- 
posite party  that  fell  into  their  hands,  and  banished  *u«-h 
as  had  been  so  fortunate  a?  to  escape  their  fury.  No 
form  of  process,  no  law,  no  trial,  no  pardon."  The  middle 
ages  were  distinguished  chiefly  by  two  factions,  the 
Gitelfs  and  Guibelins,  who  long  kept  Italy  in  a  statf-  <»1 
alarm.  In  the  present  day,  in  England,  the  term  facts\>n 
is  bandied  about  lietween  the  three  great  parties  of  the 
country,  the  Whigs,  Tories,  and  Radicals,  being  applied 
indiscriminately  by  the  adherents  of  one  party  to  those 
of  the  other.   See  Party. 

FA'CTOR.   (Lat.  facio.)    In  Mercantile  Law ,  a  m •■  r - 
cant  in  agent,  who  is  entrusted  with  the  possession  of  the 
projK-rty  which  he  is  commissioned  to  dispose  of.  Under 
the  law  which  obtained  previously  to  the  passing  <»f  the 
act  6G.  4.c  94.  it  was  held  that  a  factor,  as  such,  had 
authority  to  sell  only,  and  not  to  pledge,  the  goods  of  his 
principal ;  and,  consequently,  that  a  party  who  had 
made  a  bona  fide  advance  to  the  factor  on  the  credit  of 
the  goods  was  liable  to  restore  them  to  the  principal 
without  his  being  bound  to  repay  the  advance.    Uy  that 
statute  It  is  enacted,  that  any  person  intrusted,  for  the 
purpose  of  consignment  or  sale,  with  goods,  Ac,  and  in 
whose  name  such  shall  have  been  shipped,  shall  be  deemed 
the  true  owner,  so  far  as  to  entitle  the  consignee  to  a  lien 
thereon  in  respect  of  any  money  or  negotiable  security 
advanced  by  such  consignee  for  the  use  of  the  person  in 
whose  name  such  goods,  *cc.  shall  have  been  shinned  ; 
provided  the  consignee  has  no  notice,  by  bill  of  Lading 
or  otherwise,  that  such  party  Is  not  the  true  owner. 
Various  other  provisions  are  added  by  the  same  act,  to 
the  effect  that  persons  In  possession  of  bills  of  lading  shall 
be  deemed  ovners.  so  far  as  to  make  valid  contracts  ;  that 
no  person  can  acquire  a  security  upon  goods  In  the  hands 
of  an  agent  for  an  antecedent  debt  beyond  the  amount  of 
the  agent's  Interest  In  the  goods ;  that  persons  may- 
contract  with  known  agents  in  the  ordinary  course  of 
business,  or  out  of  that  course.  If  within  the  agent's  an  ■ 
thority ;  that  person  may  accept  and  take  goods  in  pled  jrt» 
from  known  agents ;  and  a  right  Is  preserved  to  the  t  r  ■ . «• 
owner  to  follow  bis  goods,  while  In  the  hands  of  hi* 
agent  or  the  agent's  assignee,  in  case  of  the  bankruptcy  of 
such  agent  or  assignee.   A  factor  has  a  general  lien  on 
goods  consigned  to  him,  not  only  for  incidental  charges, 
but  as  an  item  of  mutual  account  for  the  ' 
him,  as  long  as  he  remains  in  possession. 

In  Scotland,  the  term  factor  is 
with  steward  in  England. 

FacToa,  In  Arithmetic  and  Algebra,  Is  the  name  giv 
to  each  of  the  quantities  which  we  multiply  into  one 
another  In  order  to  form  (facere)  a  product ;  that  is  to 
say,  to  the  multiplicand  and  the  multiplier.  Factors  are 
otherwise  called  din  son,  especially  in  speaking  of  a  num- 
ber which  Is  regarded  as  the  product  of  several  other*. 

FA'CTORY.  Establishments  supplied  with  machin- 
ery for  the  purpose  of  carrying  on  any  branch  of  manu- 
facture, are  usually  called  factories.  Hence  we  have 
woollen,  cotton,  flax,  he.  factories,  according  to  the  dif 
ferent  branches  of  Industry  carried  on  in  each.  Factories 
an  an  extensive  scale  are  to  be  found  only  in  countries 
far  advanced  in  civilisation,  and  where  the  arts  are  highly 
improved.  In  rude  countries,  and  In  the  earlier  stag.s 
of  society,  manufactures  are  necessarily  carried  on  upon 
a  small  .rale,  with  very  Imperfect  it.  trumenU.  and  llttln 
or  no  division  of  labour.  In  factories,  on  the  contrary', 
the  most  improved  machinery  Is  introduced  ;  every  Indi- 
vidual has  a  peculiar  task  to  perform,  in  the  execution  of 
which  he  cannot  fail  to  acquire  the  greatest  profieieney. 
We  need  not,  therefore,  be  surprised  to  learn  that, 
wherever  factories  are  generally  Introduced;  domestic 
manufactures  are  totally  superseded,  as  all  classes  find 
it  to  be  more  for  their  advantage  to  buy  the  products  fur- 
nished by  the  factories  than  to  attempt  to  supply  them- 
selves with  similar  products  by  their  own  labour. 

Many  complaints  have  been  made  as  to  the  injurious 
influence  of  factory  labour  on  the  health  of  the  labourers, 
and  especially  of  the  young  persons,  employed  in  thorn. 
This,  however,  is  a  subject  as  to  which  there  has  been 
much  misrepresentation.  Children,  that  Is,  young  per- 
sons between  the  ages  of  nine  and  fourteen  years,  as 
well  as  adults,  are  largely  employed  in  factones ,  and, 
while  the  health  and  morals  of  the  latter  are  said  to 
suffer  severely,  the  former  have  been  described  as  beinjf 
stunted  in  their  growth,  and  rendered  decrepit  and 
miserable  for  life,  by  the  prolonged  confinement,  drudj-ery, 
and  III  treatment  to  which  they  are  exposed.  The»o 
representations  of  the  injurious  efllrcts  of  what  has  been 
c.illed  white  slavery,  were  at  length  embodied  in  a  Re- 
port of  a  Committee  of  the  House  of  Commons  in  1832. 
We  believe,  however,  that  we  run  little  risk  In 
Ing  that  this  report  contains  more  false 
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u  :s>c  kind  ever  laid  before  the  SC.   It  made 
i  oral  sensation ;  and  the  discussion*  to  which  it,  or 
Ki.tr  (he  proposal  that  grew  out  of  It,  for  limiting 
hcxy  labour  to  ten  hours  a  day,  gave  rite.  Induced  go- 
<frtane«t  to  appoint  a  commission  to  inquire,  on  the 
into  the  actual  condition  of  the  labourer*,  and  es- 
p-fiaJlj  of  the  children,  employed  in  factories.  This 
'  £un>i*doa  collected  a  great  deal  of  valuable  and  au- 
r-Ui  i:;fMrm.it!"n  ,  and  much  lijtht  ha*  since  l*  en  thrown 
as  the  question  of  factory  labour.    It  were  absurd  to 
F<*eiid,  as  some  have  done,  that  the  statements  and  re- 
:  t-vritationj  as  to  its  pernicious  influence  have  been 
to  be  v  hollo  destitute  of  foundation  ;  but  they 
***«  been  shown  to  be  very  greatly  exaggerated.  That 
.'■i!  inattention  to  cleanliness,  and  some  very  revolting 
-wet,  have  existed  in  some  factories,  particularly  in 
-  i>f  th.  miallcr  clasn,  m  ijint<  certain;  but  the  In- 
tutors  of  abuse  bear  but  a  small  proportion  to  the  total 
cassber;  and,  speaking  generally,  factory  work-people, 
idedinj.  non-adults,  are  as  healthy  and  contented  as 
»7  class  of  the  community  obliged  to  earn  their  bread  in 
La-  »«eat  of  their  brow. 
*>  do  not,  however,  know  that  we  should  object  to 
total  exclusion  of  children,  from  nine  to  thirteen  years 
^  tec,  from  factories,  provided  we  had  any  reasonable 
r'tj  that  they  would  be  moderate!  *  u.  ll  attended  to 
-  i  nrtructed  at  home.    But  no  such  security  is  to  be 
W**a  for.    The  parents  of  such  children  frequently 

y,  and  sometimes 
In  any  thing  like  a 
th  Instruction,  or 
Importance  of  habits  of  clean  11- 
industry.    Were  they  turned  out  of 
few  would  either  go  to  the  country  or  to 
Four  fifths  of  them  would  be  thrown  loose  upon 
streets,  to  acquire  a  taste  for  Idleness,  and  to  be  early 
tinted  in  the  vicious  practice*  prevalent  amongst  the 
'■'fit  of  the  populace  in  Manchester,  Glasgow,  Leeds, 
£•1  'tiier  great  towns.    Whatever  may  be  the  state  of 
k'csrty  in  these  towns,  we  hesitate  not  to  say  that  it 
^nU  as**  been  ten  timet  worse  but  Joe  the  factories. 
■  -7  have  been  their  best  and  most  important  academies. 
'  -">des  taking  the  children  out  of  harm's  way,  they  have 
'  •tn\  them  with  regular,  orderly,  and  industrious 
-*t»ts.   Their  earnings  are  considerable,  and  are  a  ma- 
•rnai  assistance  to  their  parents ;  at  the  same  time  that 
t>t  make  them  perform  their  tasks  with  a  zoal  and 
--""''•ty  that  is  rarely  manifested  by  apprentices  serving 
"■  "Kf  1,,  mi  rely  that  they  may  learn  w>rne  art,  trade, 
"  ornery.    Many  factories  have  also  day  schools,  or 
Si^ay  schools,  or  both,  attached  to  them,  which  the 
^rvo  attend.  But.  Independently  of  this,  the  training 
:;7  ^'g.,  in  factories  is  of  inestimable  value,  and  is 

;WiJe.  supposing  that  the  health  of  the  population  is 

-K"*td  that  the  extreme  subdivision  of  laliour  in  ma- 
snurkK  establishments,  and  the  undivided  attention 
%  |di  every  one  employed  in  them  must  give  to  the 
^•operation  in  which  he  is  engaged,  has  a  most  per- 
i  over  the  mental  faculties.   The  genius 
is  said  to  be  cultivated,  but  that  of  the 


■-•■»  taxability,  oftener  the  t 
•i"  wish,  to  keep  them  at 
'  w  condition  ;  to  provide 
"  ■  »press  on  them  the  impc 
a.  Miriety.  and  industry. 


Yta« 


•  'sjsento  be  condemned  to  perpetual  neglect.  "Many 
_^a*al  arts,"  says  Dr.  Ferguson  ( Essay  on  Civil  So- 
f>  p. KB".),    require  no  capacity  ;  they  succeed  best 
t  a  total  suppression  of  sentiment  and  reason  ;  as 
■  U  the  mother  of  industry  as  well  as  of  super- 
r t ton  and  fancy  are  subject  to  err ;  but  a 
me  the  hand  or  the  foot  is  independent  of 
lufactures  accordingly  prosper  most  when 
1  least  consulted,  and  where  the  workshop  may, 
.  *°y  treat  effort  of  imagination,  be  considered  as 
^' !t"*"*.  use  parts  of  which  are  men."    Similar  statc- 
*«*  have  been  made  by  others.  Even  Dr.  Smith,  who 
_    mea  to  beautiful  an  exposition  of  the  benefits  daV 
-'•if  from  the  division  of  employments,  has  In  this  in- 
-r  c-inrurred  with  the  popular  opinion,  and  has  not 
t-  ut^ 10  **riIJ  'hat  constant  application  to  one  par- 
»  j*L'*rul1*u0n  in  »  large  manufactory  "  necessarily 
1  workmen  as  stupid  and  ignorant  as  it  is  jmm- 

^  > »  make  a  human  being."   Nothing,  howerer,  can  be 
:  •-!>  incorrect  than  the»e  r.  j.re  enta'ams 

-  u  r     iu  ***a*  lrue  tnat  tn<?  workmen  employed  in 
^   1  wtttnaK  establishments  are  less  intelligent  and 
'  ^-w  those  employed  in  agriculture,  the  fact  is  dis- 
3  «a<i  completely  the  reverse.     The  weavers  and 
J  nwvfumc  of  (MasKow.  Manchester,  and  Birmlng- 
far  more  Information  than  is  possessed  by 


.  — >•<  inure  iiiiui mauuii  1 11.111  is  possessed  uy 

iiiw^1  nriJ  labourers  of  any  county  in  the  empire. 
,        '« really  what  a  less  prejudiced  inquiry  into  the 
Jf2£*H  n*»e  led  us  to  anticipate.   The  various 
»hich  the  husbandman  has  successively  to 


ility  to  be  affected  by  so  varla 
,  and  the  perpetual  change  in 
which  dally  meet  his  eyes. 


and  with  which  he  Is  conversant,  occupy  his  Attention,  and 
render  him  a  stranger  to  that  ennui  and  desire  for  ex- 
trinsic and  adventitious  excitement  which  must  ever  lie 
felt  by  those  w  ho  are  constantly  engaged  in  burnishing 
the  isoint  of  a  pin,  or  in  performing  the  same  endless 
routine  of  precisely  similar  operations.  This  want  ot 
excitement  cannot,  however,  be  so  cheaply  or  effectually 
gratified  in  any  way  as  it  may  be  by  cultivating,  that  U, 
by  stimulating,  the  mental  powers.  Workmen  in  genera) 
have  no  time  for  dissipation ;  and  if  they  bad,  the  ua.-es 
of  labour  arc  too  low,  and  the  propensity  to  save  and  accu- 
mulate too  powerful,  to  allow  of  any  urge  proportion  of 
them  seeking  to  divert  themselves  by  Indulging  in  riot 
and  excess.  They  are  thus  driven  to  seek  for  recreation 
in  mental  excitement ;  and  their  situation  affords  them 
every  facility  for  amusing  and  diverting  themselves  in 
this  manner.  Agricultural  labourers,  spread  over  a  wide 
extent  of  country,  are  without  the  means  of  assembling, 
except  on  some  rare  occasions,  for  the  purpose  either  of 
amuscmeut  or  instruction  .  hut,  by  working  together, 
those  engaged  in  manufacturing  establishments  have 
constant  opportunities  of  discussing  all  topics  of  interest 
and  importance.  They  are  thus  gradually  trained  to 
habits  of  thinking  and  reflection ;  their  Intellects  are 
sharpened  by  the  collision  of  conflicting  opinions  ;  and  a 
small  contribution  from  each  Individual  enables  them 
to  establish  lectureships  and  libraries,  and  to  obtain  a 
large  supply  of  ncwspa|>crs  and  periodical  publications. 
But  whatever  doubt  may  exist  respecting  the  cause, 
whether  It  be  ascribed  to  the  better  elementary  instruc- 
tion of  the  lower  classes  in  towns  and  villages,  or  to  the 
circumstances  under  which  they  are  placed  in  after  life, 
be  none  as  to  the  fact  that  the  intelligence  of 
w  workmen  has  increased  according  a*  their 
have  increased,  and  as  their  employments  have 
oeeu  more  and  more  subdivided.  There  is  not,  we  ap- 
prehend, any  real  ground  for  supposing  that  they  were 
ever  less  intelligent  than  the  agriculturists ;  though, 
whatever  may  have  been  the  case  formerly,  none  will 
now  venture  to  alhnn  that  they  are  inferior  to  them  hi 
mental  acquirements,  or  that  they  arc  mere  machines 
without  sentiment  or  reason. 

No  statutory  restrictions  respecting  the  employment 
of  children  in  the  mills  and  factories  of  the  United 
Kingdom  existed  until  the  year  \*ri,  when  an  act  of  par- 
liament was  passed  (42(ieo.  3.)  for  the  preservation  of 
the  health  and  morals  of  apprentices  and  other,  em- 
ployed in  cotton  and  other  factories  ;  and  directing  the 
magistrates  to  report  whether  the  factories  were  con- 
ducted according  to  law ;  and  to  adopt  such  sanatory 
regulations  as  they  might  think  fit.  This  act  was  fol- 
lowed, in  I  Mo,  by  an  act,  generally  called  Sir  Kobert 
Feel's  Act,  Imposing  various  regulations  on  I 
ment  of  children  in  cotton-mills. 

Both  of  these  acts  were  repealed  in  1831  by  an  act. 
1  &  2  Will.  4.  c.3y..  commouly  called  Sir  John  Hub. 
house's  Act,  which  provided  that  in  cotton  factories,  to 
which  alone  It  related,  no  child  could  legally  Ik-  em- 
ployed till  it  had  attained  the  age  of  <i  years  j  and  that 
no  person  under  18  years  of  age  could  be  suffered  to  re- 
main in  the  factories  more  than  12  hours  in  one  day  ; 
and  that  on  Saturdays  they  should  only  be  employed  in 
the  factories  for  9  hours. 

Sir  John  Hobhouse's  Act  was  repealed,  in  1H3SL  by  the 
act  3  &  4  Will.  4.  c.  lai.,  which  contains  the  following 

whole  statutory  regu- 
cotton  and  other  factories 

iu  the  United  Kingdom:  — 

1.  That  alter  the  1st  of  January,  1 834,  no  person  under 
18  years  of  age  shall  be  allowed  to  work  in  the  night ; 
that  is,  between  half-past  8  f>,  m.  and  half-past  5  a.  m  ,  in 
any  cotton  or  other  factory  in  which  steam,  or  water,  or 
any  other  mechanical  power,  is  or  shall  be  used  topro]>cl 
the  machii.ery,  excepting  in  lace-factories. 

3.  That  no  person  under  |H  >hall  be  employed  more 
than  12  hours  in  one  day,  nor  more  than  tt>  hours  iu  one 
u  eek. 

3.  That  there  shall  be  allowed.  In  the  course  of  every 
day,  not  less  than  1}  hour  for  meals  to  every  person  re- 
stricted to  the  performance  of  IV  bourn'  work. 

4.  That  after  the  1st  of  January,  1KM.  no  child,  except 
In  silk  mills,  shall  be  employed  who  shall  not  be  «»  years 
old. 

5.  That  after  the  1st  of  March.  1834,  no  child,  except 
in  silk-mills,  shall  be  employed  in  any  factory  more  than 
48  hours  in  any  one  week,  nor  more  than  9  hours  in  any 
day,  who  shall  not  be  II  years  old  ;  nor  after  the  1st  of 
March,  1835,  w  ho  shall  not  be  12  years  old  ;  nor  alter  the 
1st  of  March,  M  J»>.  who  shall  not  be  13  years  old  ;  and 
that  these  hours  of  work  shall  not  be  exceeded,  even  if 
the  child  lias  worked  during  the  day  in  more  factories 
than  one. 

6.  That  children,  and  young  persons  whose  hour*  ol 
work  are  regulated,  shall  be  entitled  to  2  holidays  and  8 
half-holidays  in  every  y  ear. 

7.  That  children,  whose  hours  of  work  are  restricted  to 
hours  a  day,  are  not  to  be  i 

F  f  2 


the  employ  - 


aci  j  at  4  wiu.  s.  c.  iim.,  wnicit 
provisions,  comprehending  the 
lations  at  present  applicable  to  c< 
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a  certificate  from  a  physician  or  «arireon.  certifying  that 
they  arc  of  the  ordinary  strength  and  appearance  of  chil- 
dren of  the  age  before  mentioned,  which  certificate  it  to 
e  countersigned  hy  tome  inspector  or  justice. 

8.  That  it  shall  be  lawful  for  his  majesty  to  appoint,  du- 
ring pleasure,  4  persons  to  be  inspectors  of  factories,  wilh 
extensive  powers  as  magistrates,  to  examine  the  children 
employed  in  the  factories,  and  to  inquire  respecting  their 
condition,  employment,  and  education  ;  and  that  one  of 
the  secretaries  of  state  shall  hare  power,  on  the  applica- 
tion of  an  Inspector,  to  i 
Intend  the  execution  of 

9.  That  those  Inspector 
for  the  execution  of  the  act,  i 
ance  at  school,  for  at  least  2  hours  daily,  out  of  6  days  in 
the  week,  of  children  employed  in  factories  ;  from  whose 
weekly  wages  a  deduction,  not  exceeding  1  penny  in 
every  shilling,  for  schooling,  shall  be  made. 

10.  That  no  child  shall  be  employed  who  shall  not,  on 
Monday  of  every  week,  give  to  the  factory  master  a  cer- 


tificate of  his  or  her  attendance  at  school  for  the  preri 

1 1 .  That  the  interior  walls  of  every  mill  shall  be  *  h 

washed  every  year. 

1 2.  That  a  copy  or  abstract  of  the  act  shall  be  1 
in  a  conspicuous  part  of  every  mill. 


a  conspicuous  part  or  every  mill. 
13.  That  the  inspectors  *hall  regularly, 
port  their  proceedings  to  one  of  the  • 
state. 

The  act  also  contains  regulations  extending  the  ho 
of  work,  where  time  shall  be  lost  by  the  want  of  or 
excess  of  water  in  mills  situated  upon  a  stream  of  wat 
respecting  the  steps  to  be  taken  in  order  to  obtain 
gular  certificates  of  age  for  the  children  requiring  the 
resisting  the  erection  cf  schools  where  necessary  ;  ; 
respecting  the  proceedings  to  bo  had  before  Inspect 
and  magistrates  for  enforcing  the  act,  and  the  right 
appeal  from  their  decisions. 


Account  of  all  the  Cotton,  Woollen,  Worsted,  Flax,  and  Silk  Mills  or  Factories  in  each  County  of  England  a 
Wales,  and  in  the  Kingdom,  in  the  Year  1H38  ;  specifying  the  Amount  and  Description  of  the  Moving  Power,  I 
the  Number,  Age,  and  Sex  of  the  Persons  employed  in  the  same :  < 
printed  by  Order  of  the  House  of  Commons  in  1839. 
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certain  spots  sometimes 
hlch  appear  brighter  than  the 

>  bright  and  the  variable 

appearance*  of  the  solar  disc,  have  given  rise  to  mix h  »po- 
calatkm  respecting  the  constitution  of  the  sun.    Src  Sum. 

FA'CULTY.  (In  the  Universities.)  In  the  origin  of 
the  unrs-ersity  of  Pari*  (which  is  considered  as  the  model 
r4  all  European  institutions  in  the  middle  ages)  thr  seven 
InVraJ  axta  (grammar,  logic,  rhetoric,  arithmetic,  geo- 
metry, astronomy,  and  mu»ic)  seem  to  have  tieen  the 
sotfects  of  academic  instruction.  These  constituted  »  hat 
was  afterwards  designated  the  Faculty  of  Art*.  Three 

otfcpT  faculties  th«»e  of  divinity,  law,  and  medicine — 

•  ere  subsequently  added.  In  all  these  four  lectures  were 
{tiirs,  sad  degrees  conferred  by  the  university.  The  lour 
faculties  were  transplanted  to  Oxford  and  Cambridge, 
vhere  they  are  still  retained  ;  although,  in  point  of  fact, 
the  faculty  of  arts  is  the  only  one  in  which  substantial 
.T.-tructkm  1>  communicated  in  the  academical  course. 
By  an  anomaly  of  ancient  date,  the  English  universities 
awe  give  degrees  in  what  is  not  properly  a  faculty,  but 
oajy  a  branch  of  one  of  the  faculties,  viz.  music.  On  the 
Continent,  the  faculty  of  arts  is  synonymous  with  that  of 
philosophy.  In  England,  that  of  divinity  is  not  wholly 
distinct  from,  but  superior  to,  that  of  arts ;  degrees  in  the 
Utter  being  preliminary  qualifications  for  those  in  the 
f'jemer. 

FA'CULTY,  DEAN  OF.    In  Scotland,  the  electee 
resident  of  the  (acuity  of  advocates,  answering  to 
rurers  in  England. 

FAGOTTO.  The 


places,  for  the  purposes  of  traffic,  to  which  merchants 
resort  with  their  wares.    Fairs,  in  Christian  countries 
were  usually  held  on  particular  festivals ;  and  are  so  still 

they  have  been  fixed  to  par- 


whlch 
synonym  of  grey  copper 


FA'HLUNTTE.  A  mineral,  1 
It  is  a  hyd rated  silicate  of  alumina. 

F  AIE'NCF.  (  From  Faensa,  the  original  place  of  manu- 
facture.) In  the  FineArts,  pottery  embellished  with  painted 
•>>signs.  Raflaelle  hi  his  early  days  is  believed  to  have 
l***n  much  engaged  on  this  department  of  the  art ;  but 
the  matter  Is  very  doubtful.  It  is  certain,  however,  that 
raaay  of  bis  designs  were  transferred  to  porcelain,  which 
'•.••-.«">  o|«tAin<-d  the  name  of  rlaffaclle's  wan-,  but  the 
date  of  their  execution  is  posterior  to  that  artist's  death. 

FAI'XTING.   See  Syncopf. 

FAINTS.    The  impure  and  weak  spirit  constituting 
the  first  and  last  runnings  of  the  still. 
FAIR.    (Either  from  the  Latin  feriae  or  forum.) 


ticular  days  in  the  month  by  later  grants  of  privileges. 
By  the  English  law,  the  king's  authority  only  is  supposed 
to  confer  the  privilege  of  holding  a  fair,  with  the  court  of 
pie-powder  to  determine  disputes  arising  there,  which  is 
incident  to  It.  Fairs  arc  considered  free,  unless  toll  is 
due  to  the  owners  by  special  grant,  or  by  custom,  which 
supposes  such  grant. 

FAPRIES.    Imaginary  beings,  who  occupied  a  dis- 
tinguished place  In  the  traditional  superstitions  of  the 
nations  of  Western  Europe,  and  especially  in  these 
islands.    Their  English  name  is  probably  derived  from 
"  fair,"  or  has  the  same  etymology  with  that  word  ;  and, 
although  some  similarity  has  been  traced  between  them 
and  the  Peris  of  the  Persians  (pronounced  Feri  by  the 
Arabians),  it  is  not  probable  that  the  resemblance  of 
name  is  more  than  accidental.  There  is  also  a  distinction 
between  the  fairy  of  our  island  and  the  Fata  or  prophetic 
sybil  of  the  Italians,  from  which  last  the  French  Fee  is 
derived  ;  although  the  French,  in  their  romantic  my- 
thology, have  somewhat  mingled  the  characteristics  of 
the  two.   The  British  fairies,  also,  although  they  have 
something  in  common  with  the  Dwergas  or  Gnomes  of 
the  Scandinavian  mythology,  are  not  identical  with  them  ; 
they  are  in  fact  peculiar  to  people  of  Celtic  race,  and  tho' 
notions  respecting  them  prevalent  among  the  Celtic  popu- 
lation in  Scotland,  Wales,  and  Ireland  tally  to  a  remark- 
able degree.   The  popular  belief,  however,  was  nowhere 
invested  with  so  poetical  a  character  as  in  the  Low  lands 
of  Scotland,  where  it  forms  a  main  ingredient  in  the 
beautiful  ballad  poetry  of  the  district.   The  fairies  of  the 
Scottish  and  English  mythology  are  diminutive  beings 
who  render  themselves  occasionally  visible  to  men,  es- 
pecially in  exposed  places,  on  the  sides  of  hills,  or  in  the 
glades  of  forests,  w  hich  it  Is  their  custom  to  freouent 
They  have  also  dealings  with  men.  but  of  an  uncertain 
and  unreal  character.    Their  presents  arc  sometimes 
valuable  ;  but  generally  accompanied,  in  that  case,  w  ith 
some  condition  or  peculiarity  which  renders  them  mis- 
chievous: more  often  they  are  unsubstantial,  and  turn 
into  dirt  or  ashes  in  the  hands  of  those  to  whom  they 
have  been  given.    Mortals  have  been  occasionally  trans- 
ported Into  Fairy-land,  and  have  found  that  all  its  ap- 
parent splendour  was  equally  delusive.   One  of  the  i 
'  1  of  fairies,  in  vi " 
ft  3 
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FAITH. 

that  of  stealing  children  at  nunc,  and  substituting  their 
(spring  u 


dace  of  them,  which  after  a  short  time 
perish  or  are  carried  away.  The  popular  belief  in  fairies 
has  been  made  the  subject  of  poetical  amplification  in 
the  hands  of  so  many  of  our  greatest  writers,  from 
Shakspearc  to  Scott,  that  it  is  not  easy  to  disentangle 
the  embellishment*  with  which  it  has  been  imested  from 
the  original  notions  on  which  they  arc  founded.  The 
Fata  of  the  Italians,  who  figures  in  their  romantic  epics, 
and  from  whom  the  French  have  made  the  F6e  of  their 
fairy  tales,  is  quite  a  different  personage  :  a  female  ma- 
gician, sometime*  benevolent,  and  sometimes  malevolent, 
partaking  herself  of  the  supernatural  character,  and  pc- 
culiarlv  gifted  with  the  spirit  of  prophecy.  Such  is  the 
Fata  Morgana,  to  whom  the  celebrated  oj>tlcal  delusion 
occasionally  produced  in  the  Straits  of  Messina  was  for- 
merly attributed  by  popular  belief. 

FAITH.  (Or.  Mtsj,  Lat.  fides.)  In  Theology.  It 
h  observable  that  the  writers  of  the  New  Testament 
employ  one  and  the  >ame  word  for  faith  and  belief.  In 
most  modern  languages,  the  use  of  two  different  terms 
has,  perhaps,  strengthened  the  feeling  of  a  difference 
between  the  conviction  of  the  heart  and  that  of  the  un- 
derstanding :  the  German,  like  the  Greek,  has  one  only. 
Faith,  in  the  language  of  St.  Paul,  is  "  the  substance  of 
things  hoped  for,  the  evidence  of  things  not  seen." 
Perhaps  these  strong  expressions  might  be  more  accu- 
rately rendered  "  confidence  "  in  things  hoped  for  (com- 
pare 2 Cor.  ix.  4.  xi.  17.),  "conviction"  of  things  not 
seen.  (Hcb.  xl.  I.)  Through  this  faith,  the  apostle  pro- 
ceeds to  declare,  men  receive  as  true  things  delivered  to 
them  on  divine  authority,  to  which  neither  their  senses 
nor  their  uninstructed  reason  bear  testimony,  and  endure 
sufferings  and  do  great  actions  for  God's  sake.  And 
without  it  "it  is  impossible  to  please  him."  Such  faith 
"  was  imputed  "  to  Abraham  *'  for  righteousness"  (Rom. 
iv.  'J I .) ;  and  mus,  "  being  justified  by  faith,  we  have  peace 
with  God  through  Jesus  Christ."  (Rom.  v.  I.)  Itlsevident 
from  these  as  well  as  many  other  passage*  in  the  Kpistles 
of  St.  Paul,  that  this  justification  is  attained  only  by  that 
faith  which  ol>eys  the  command  as  well  as  relies  on  the 
promise  of  God ;  termed  by  theologians  efficacious  or 

it  may  be  supposed  that  these 
r  of  those 


pa**agc»  were  misinterpreted  by  many  of  those  to  whom 
they  were  addressed,  as  conveying  the  doctrine  of  sal- 
vation through  the  mere  act  of  belief.  Perhaps  they 
were  among  those  expressions  of  St.  Paul  which,  accord- 
ing to  St.  Peter,  those  who  were  unstable  "  wrested  to 
their  own  destruction  ;  "  since  the  Apostle  James  found  it 
necessary  to  insist  so  strongly  on  the  ineffieaey  of  faith 
without  works  (il.  17.).  or  a  dead  faith  (iA.  20.),  and  to 
assert  that  "  by  works  a  man  is  justified,  and  not  by  faith 
only  "  (21.)  It  is  needless  to  state  how  much  theologians, 
in  every  age  of  the  church,  have  been  perplexed  by  the 
ethical  problem  thus  presented.  Their  difficulties  may 
be  thought  to  arise.  In  great  measure,  from  the  inade- 
quacy of  our  mental  powers  to  separate  the  naked  act  of 
belief,  to  which,  as  far  as  is  perceptible  to  our  faculties, 
no  quality  of  ethical  right  or  wrong  can  attach,  from  the 
moral  predispositions  which  have  produced  that  belief, 
and  the  influence  on  the  character  which  results  from  it ; 
the  whole,  perhaps,  entering  into  the  Apostolic  view  of 
faith.  In  all  age*  and  churches,  there  has  heen  a  tendency 
In  some  to  insist  exclusively  on  the  doctrine  of  justifi- 
cation by  faith.  —  a  tendency  which  has  sometimes  pro- 
ceeded to  far,  as  in  the  case  of  Luther  at  one  period  of 
hi«  life,  as  to  induce  them  to  undervalue  or  altogether 
reject  the  Epistle  of  St.  James  ;  in  others,  to  postpone  it 
to  the  other  great  truth  of  judgment  according  to  works. 
Hut  the  former  characteristic  has  more  particularly 
marked  the  tenets  w  hich  are  commonly  called  Cal vinistic, 
in  which  it  is  combined  with  the  peculiar  doctrine  of  elec- 
tion ;  the  latter  has  been  apt  to  prevail  in  Roman  Ca- 
tholic teaching,  and  to  mingle  with  what  is  termed  Ar- 
mini.tniom  In  Protectant  churches. 

FAK I'll,  an  Arabic  word  signifying  poor;  applied  in 
some  Kastern  countries  to  a  sect  of  cnthuda^,  who 
retire  from  the  world  and  devote  themselves  to  religious 
oh.crvanccs.  They  are  chiefly  remarkable  for  their 
*.«lduity  in  "mortifying  the  flesh,"  considering  no 
Infliction  of  the  body  a*  too  t«-verc,  provided  they  can 
inspire  the  observer  with  reverence  towards  them. 
There  are,  however,  some  dastcs  of  Fakirs  distinguished 
for  good  sense,  learning,  and  piety. 

FALCA'TE.  ( Lat.  falx,  a  tit  lit-;  sickle-shaped.)  In 
Z'Milogy.  when  a  part  is  curved  with  the  apex  acute 

FA'LCATED.  (Lat.  falx.)  The  moon  is  said  to  be 
faieated  when  her  il'iunlnated  |>art  appears  in  the  form 
of  a  crescent  or  sickle,  which  happens  w  hen  she  is  in  the 
ftr«t  and  fourth  quarters. 

FA'LCIFOR.M  PROCESS  OF  THE  BRAIN*.  (Lat. 
fal x . )  A  process  of  the  dura  mater,  which  arises  from  the 
cryxtii  gaUi  and  terminates  in  the  tentorium,  separating 
the  hemispheres  of  the  brain. 

FA'LCO.    (Lat.  falco,  afalnm.)   The  name  of  a  Lin- 
nican  ,•  nm  of  Accipltrtne  Diurnal  birds,  characterised 
by  a  beak  crooked,  and  coitrod  with  a  cere  at  the  l*u>c  ; 
*38 


FALLACY. 

head  closely  invested  with  feathers.  To  the  short  Lh> 
na>an  phrase  descriptive  of  this  group  of  birds  of  nrej 
may  be  added,  that  the  supraciUary  arch  projects  abort 
the  eye,  giving  a  bold  and  threatening  physiognomy  U 
these  rapacious  birds,  the  majority  of  which  subsist  cm 
living  prey.  The  first  plumage  differs  from  that  of  ma 
turity,  which  is  not  acquired  before  the  third  or  fourtl 
year.  The  female  is  generally  one  third  larger  than  tb 
male.  The  Llnniean  genus  is  now  subdivided  into  th 
subgenera  Falco,  Bechsteln  ;  Hierofalco,  Cuv.  ;  Aqutbt 
Hrisson;  HaU<ttust  Savigny ;  Fandion,  Sav. ;  Circsrtut 
Vlelllot ;  llarpyia,  Cuv. ;  Morphnus,  Cuv.  ;  Astur 
Bcchstein  ;  Situs,  Cuv.  ;  MUvus,  Dechstein  ;  Permit 
Cuv. ;  Buteo,  Bcchstein  ;  Circus,  Bech  ;  Gypogcranut 

Of  these  subgenera  the  first  two  form  what  arc  tcrmes 
the  "  noble"  birds  of  prey,  and  they  are  the  most  con 
rageous  in  proportion  to  their  bulk.  This  quality  i 
associated  with  a  powerful  form  of  the  beak,  of  whu  1 
the  arch  commences  from  the  base,  and  which  is  amin 
with  a  strong  tooth  on  each  side  near  the  apex.  Thei 
wings  are  strong,  long,  and  pointed,  the  second  quill 
feather  being  the  longest.  It  is  from  this  division  of  fal 
cons  that  the  birds  arc  selected  for  the  sport  of  falconry. 

In  the  "  ignoble "  division  of  the  birds  of  prey,  th< 
longest  quill-feather  of  the  wing  is  almost  always  th< 
fourth,  and  the  first  is  very  short,  which  gives  the  wing  ai 
appearance  of  having  the  extremity  obliquely  truncated 
The  bill  is  not  armed  with  lateral  tooth-like  processes. 

FA'LCOXINES,  Falconm*.  (Lat.  falco,  a  hawk. 
A  subfamily  of  Acclpitrinc  birds,  having  the  genus  Fair*. 
proper  as  the  type  ;  and  characterised  by  a  bttak  short 
hooked  from  its  base,  and  toothed  near  the  apex  ;  wine 
long,  second  quill  shortest.  It  includes  the  genera 
rax  and  Falco.  The  term  FalconuLr  is  used  by  som< 
ornithologists  in  a  sense  as  extended  as  Diurrue,  whicli 
see. 

FA'LCONRY.  The  origin  of  this  celebrated  sport 
has  given  occasion  to  much  controversy.  It  has  beer 
said  that  it  was  unknown  to  the  Greeks  ;  It  is, 
described  by  Ctesias  and  Aristotle  as  practised  in 
time  iti  India  and  Thrace.  Martial  and  Apuleius  pre- 
sent us  with  plain  indications  of  the  knowledge  «,f  thi> 
pastime  among  the  Romans.     In  modem  Europe,  it 

i  least  w  i 


ap|icars  to  have  been  practi>ed  earliest,  or  at 
most  ardour,  in  Germany :  the  title  of  the 
Henry  the  Fowler  (a.d.  920),  is  said  to  be  derived  froir 
an  anecdote  respecting  his  fondness  for  It.  In  the  12th 
century,  it  was  the  favourite  sport  of  nobles  and  knlghu 
throughout  Europe  ;  and  in  that  which  followed  its  rule, 
were  reduced  Into  a  system  by  the  Emperor  Frederic  1 1 
( Harbarosta),  and  by  Demetrius,  physician  to  the  Gre«  k 
Emperor  Palirologus.  In  that  court  the  grand  falconer 
was  an  officer  of  distinction  ;  and  the  title  was  borrowed 
from  it  by  the  western  sovereigns.  According  to  the 
opinion  of  Strutt,  the  sport  was  not  known  so  early  in 
England  as  on  the  Continent ;  yet  there  are  traces  of  it 
as  early  as  the  Kth  century,  rrom  the  commencement 
of  the  17th,  we  may  date  its  gradual  decline.  James  I., 
devoted  to  hunting,  was  no  admirer  of  falconry,  which 
up  to  his  time  had  been  the  favourite  royal  snort.  Bui 
its  final  abandonment,  except  as  the  fancy  of  a  few  in- 
dividuals, was  owing  to  the  gradual  improvement  in  fire- 
arms presenting  far  easier  methods  of  obtaining  game. 
Among  the  many  curious  works  which  exist  on  this  sub- 
ject, once  so  universally  interesting,  may  be  mentioned  thr 
treatise  J)c  la  Fauconnetie  of  Charles  d'  Esperon,  Paris, 
1605  ;  the  celebrated  Book  of  St.  Alban'i,  by  the  Prioress 
Julian!  Berners.  UtsG;  Latham  on  Falconrtf,  I65R;  Hay't 
Idea  of  Falconry,  published  with  IViUoughby's  (J 
thoiocy.  The  Emperor  Frederic  II.  (Barbarossa) 
not  disdain  to  give  the  world  the  results  of  his  ex| 
in  the  art.  in  a  treatise  published  in  I5W  from  his  MS 
under  the  title  Rcliaua  librorum  Fredcrici  II.  Imp.  d< 
arte  venantti  cum  anbus 

FA'LCl'LA.  (Lat.  falx,  a  sickle.)  In  Zoology,  a 
claw  Is  so  called  when  it  is  compressed,  elongate,  curvtd. 
and  sharp-pointed. 

FALL.  The  sea  term  for  the  rope  of  any  puBey  or 
system  of  pulleys.  To  fall  aboard  signifies  to  run  foul 
of  another  vessel. 

FA'LLACY  (Lat.  fallo,  /  deceive),  in  Logic  and 
Rhetoric,  has  been  defined  '"  any  argument,  or  apparent 
argument,  which  professes  to  be  decisive  of  the  matter 
at  issue,  while  in  reality  It  is  not."  Fallacies  have 
been  divided  lido  those  "  In  dictione,"  in  the  words  ;  and 
"  extra  dictionem,"  in  the  matter.  The  latter  of  these  it 
is  not  the  province  of  logic  to  discover  and  refute ;  they 
being,  strictly,  instances  in  which  the  conclusion  follows 
from  the  premises,  and  which  therefore  depend  on  the 
unsoundness  of  these  premises  themselves,  which  can 
only  be  detectid  by  a  knowledge  of  the  subject -matter  of 
the  argumeid.  Logical  fallacies,  or  fallacies  in  dictione, 
are  those  In  which  the  conclusion  appears  to  follow,  but 
in  reality  doer,  not,  from  the  premises  ;  and  which,  cmi  ■ 
scqucntfy.  can  be  detected  by  one  unlearned  in  the  sub- 
pi  i- nutter  of  the 
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FALLING  HOME. 

rah*  of  logic.  These  are  subdivided,  however,  into 
USaeiej  purely  logical,  i.  e.  vicious  syllogisms  (sec  Svt- 
l<*.!*w,  r*  *  k  a  log  ism  ),  and  fallacies  semi-logical  ;  those, 
uanrly,  »hich  arise  from  the  employment  of  a  middle 
wra  in  argument  (sec  Syllogism,  Proposition,  Miuuli 
Tlsm)  ambiguous  in  sense.  In  rhetoric,  a 
trt  of  artifice*,  by  which  the  mind  of  the  reader  or 
a  inertrd  from  the  question  at  issue  and  fixed  on 

are  termed  fallacies  ;  as,  where  the  cha- 
isure  is  discussed  as  a 

n  «*ppl ii^i  to  the  tiTnlScrs 
>  of  the  sides  of  a  ship  when  they  curve  in- 
old  ships  fell  home,  or  tumbled  in  (as  it  is 
railed),  miii  h  more  than  the  modern  ones,  which  aj>- 
rrorh  more  nearly  to  bring  trail-tided. 
FA'LLING  STARS.   Sec  Shooting  Stars. 
FALL  OF  MAN.    The  disobedience  of  Adam  and  Eve 
jj  nMated  in  the  book  of  Genesis,  by  which  sin  and  death 
*rtr  introduced  into  the  world. 

TV  word  fail  is  universally  employed  in  the  United 
Stairs  as  synonymous  with  autumn. 

r  ALLO'PIAN  TUBE.  The  name  given  to  a  canal  or 
tube,  discovered  by  Fallopius,  arising  at  each  side  of  the 
fuc4us  of  the  uteru*,  and  terminating  in  the  ovarium. 

t  Vl.I.OW.  In  Agriculture,  lands  are  said  to  be  under 
'.iilnm  when  they  are  without  a  regular  crop  of  corn  or 
pil>-.  A  naked  fallow  U  one  in  which  the  soil  remains  a 
■  !'(<lc  year  without  any  crop  whatever;  and  a  turnip  or 
.nrri)  crop  (allow  is  one  in  which  the  lands  after  being 
•  'ihiKit  a  crop  from  harvest  till  the  beginning  of  summer, 
v~.<i  hemg  properly  laboured  during  that  period,  arc  sown 
3  2b  turnips  or  other  similar  crops  in  rows,  and  the  ground 
cultivated  in  the  intervals.  Fallowing  was  practised  by 
iu  Roman*  on  all  soils  whatever,  and  has  been  continued 
in  rough  the  dark  ages,  in  all  the  cultivated  parts  of  Europe, 
v>  u  to  have  become,  till  lately,  a  general  habit  in  the 
of  arable  lands.  The  practice  of  taking  two 
k  and  then  allowing  the  land  to  rest  or  He  fallow, 
encemcnt  of  the  present  century,  pre- 
Europe ;  and  it  is  still  a  very  common 
parts  of  the  Continent.  It  appears  to  have 
through  by  the  Flemings  about  the 
century;  and  subsequently  in  Britain, 
of  turnips,  above  a  century  and  a  ball 
.  Fallows,  under  the  most  improved  systems  of  agrl- 
irp.  ore  no  longer  bad  recourse  to  Id  the  case  of  free 
<*  easily  worked  toils,  where  turnip  fallows  are  made,  or 
drill  crops  of  legumes  are  substituted  ;  but  in  very  strong 
rU;i  they  are  still  found  necessary,  and  this  will  probably 
rottinue  to  be  the  case  till  by  the"  frequent  drain  system, 
uA  long-continued  culture,  the  strong  clays  become  friable 
6t  lor  the  drill  husbandry,  like  the  sandy  loams  and 
ttin-r  free  soils. 

FALSE  CADENCE.  In  Music,  one  wherein  the  bass 
rises  a  tone  or  semitone,  instead  of  rising  a  fourth  or  falling 
sdbh. 

FALSE  KEEL.  The  timber  added  below  the  main 
LM,  both  to  serve  as  a  defence,  and  also,  by  deepening 
Vtut  plane  surface,  to  enable  the  ship  to  hold  a  better  wind. 

FALSE'TTO.  In  Music,  that  I >art  of  a  person's  voice 
*l.rb  lies  above  Its  natural  compass,  and  Is  produced  to 
tinous  extents  in  different  subjects,  male  as  well  as 
l--:ruuV  It  rarely  extends  more  than  four  or  five  notes 
slwe  the  natural  voice,  and  is  produced  by  diminishing 
ti*  aperture  of  the  throat. 
FAMl'LIA.  (Lat.)  A  bouse  or  family,  being  a  sub- 
of  gew*  or  clan  (ac,-  Gkns).  Its  members  were 
having  the  last  of  their  three  names  or 
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KAMl'LIAB,  or  FAMILIAR  SPIRIT  ;  mentioned  in 
>bf  took  of  Samuel  in  a  passage  which  has  produced 
observation  from  commentators.  The  genius  or 
thich  Socrates  and  some  other  celebrated  an- 
vn&i  were  said  to  have  possessed  as  a  companion,  was  a 
(p-cies  of  familiar.  In  modern  Europe  and  Asia,  the 
U-Jief  in  familiar  spirits  forms  an  important  feature  in  the 
tidely  spread  superstition  respecting  the  magical  art. 
i  be  subject  is  curiously  examined  in  the  article  in  the 
Aac .  MrtropoliUtna. 

FA'MILi .  In  Zoology,  the  group  next  In  value  and 
romprehenslveness  above  the  genus  ;  existing  in  fact, 
taough  under  the  name  of  the  genus,  in  the  classification  of 
Lcmanis.  who  indicated  the  different  groups  of  species 
itt-r.-m  comprehended  by  numbers,  instead  of  collective 
: ;  p  llation< 

■Such  divisions  of  the  Linnsan  genus  occur  only  in 
(bote  instances  in  which  an  unusual  number  of  species 
presented  themselves  to  the  consideration  of  the  clear- 
"cbted  Swede.  The  progress  of  modern  discovery  has 
a&ied  so  many  new  forms  to  the  naturalist's  catalogue, 
Si  to  render  necessary  a  corresponding  subdivision  of 
J  <  »t  ui  the  Linnoan  genera.  To  these  subordinate 
iruups  of  species  distinct  names  are  given,  for  the  take 
•'■  convenience;  and  in  order  to  designate  the  natural 
h-Tily  which  these  groups  compose,  the  name  of 
original  or  typical  genus  is  generally  retained,  with 


FARCE. 

addition  of  the  Greek  patronymic  idte  to  the  genitive  case. 
Thus.  e.g.  the  characters  of  the  Linnwan  genus  Mum  are 
applicable  to  a  vast  number  of  Rodents,  which  scientific 
precision  requires  to  be  arranged  in  numerous  subor- 
dinate groups  ;  these  are  distinguished  by  appropriate 
generic  names  in  modern  systems,  and  the  term  Muruia- 
is  applied  to  the  family  which  they  collectively  compose. 

FAN.  FANNERS,  or  FANNING  MACHINE.  A 
machine  for  se|iarating  the  chaff.  husks,  dust,  or  other 
light  matters  from  seeds  which  are  to  tie  preserved  for 

ly.  The  air  Is  put  in  motion  by  a  wheel,  com  - 
uriven  uy  nana  v>itn  leavei  or  tans  instead  ot 

;  which  seeds  are  placed  in  a  hopper,  to  regulated 
as  to  proportion  their  descent  through  the  stream  of  air 
to  the  force  of  the  current  created  by  the  fan  wheel.  Be- 
fore fanners  were  invented  the  process  was  performed  by 
hand  in  a  manner  the  reverse  or  what  it  is  now  by  machi- 
nery ;  that  Is,  the  seeds  and  refuse  to  be  separated  from 
them  were  taken  up  in  shnvelfulls,  and  thrown  to  as  great 
a  distance  as  possible  through  the  calm  air ;  when  the 
full-bodied  seeds,  being  the  heaviest,  were  found  at  the 
greatest  dUtance,  and  the  chaff  and  other  matters  nearer, 
according  to  their  degree  of  lightness.  With  the  progress 
of  the  arts  a  system  of  screens  and  sieves  was  added  to 
the  fanning  machine  ;  in  consequence  of  which,  as  it  sepa- 
rated the  seed  from  every  kind  of  refuse,  it  is  called  a 
winnowing  machine;  and  in  that  case.  It  not  only  sepa- 
rates the  chaff  and  other  light  matters  generally  from 
the  heavy  matters,  but  it  parts  both  according  to  their 
bulk  and  weight ;  so  that  the  seed  comes  from  the  win- 
nowing machine  fit  for  being  measured  up  for  the  market 
or  store  room,  and  the  various  kinds  of  inferior 
In  a  state  fit  for  Immediate  use. 

FANA'TIC.  (Lat.fanum.  a  tempi-.)  Ant 
and  visionary  person,  who.  In  matters  chiefly  relating  to 
religion,  disregards  reason  and  scripture,  and  under  the 
influence  of  his  feelings  alone  adopts  the  wildest  and 
most  extravagant  opinions.    The  term  fanaiicut  was  ap- 


plied anciently  to  a  set  of  prophetic  priests  (Strur.  Anttq. 
liotn-  p^vi.  p.  312  ).  who  performed  the  sacrifices  in  a 

transition,  has  been  bestowed  in  modern  time*  on  those 
who  make  pretensions  to  inspiration,  or  w  ho  conduct  their 


to  inspiration,  or  who  conduct  their 
worship  w  ith  extravagance  or  licentiousness. 
FA'NCY.   See  Imagination. 

FANDA'NGO.  (Spanish.)  An  air  for  dancing  to.  in 
triple  time,  and  of  a  quick  and  lively  character.  It  Is  the 
favourite  dancing  air  of  the  Spaniards,  among  whom  It  U 
of  great  antiquity.  The  dancer  is  usually  provided  with 
castanets, —  a  practice  borrowed  from  the  Moors, — which 
serve  to  mark  the  time  more  distinctly  than  a  stringed 
instrument  alone  would  do.  The  Spaniards  in  dancing 
to  this  species  of  air  often  carry  their  gestures  beyond  the 
bounds  of  decency. 

FANTA'SIA.  (It.)  In  Music,  a  species  of  compo- 
sition in  which  the  author  ties  himself  to  no  particular 
theme,  ranging  as  his  fancy  leads  amidst  various  airs  and 
movements.  Rousseau  in  his  definition  of  this  word  con- 
fines its  meaning  to  extempore  composition,  and  makes 
this  distinction  between  the  Capricrio  and  the  Fantasia; 
namely,  that  the  former  is  a  collection  of  singular  and 
whimsical  ideas  strung  together  by  an  excited  imagination 
and  written  down  at  one's  leisure,  w  hilst  the  latter  is  an 
off-hand  display  of  whatever  comes  across  the  mind  at  the 
instant  of  execution. 

FANTOCCINI.  (It.fantoceio.  a  puppet  )  Dramatic 
representations  in  which  puppets  are  substituted  in  the 
scene  for  human  jierformers. 

FARCE.  (From  the  French  word,  which  again  Is 
derived  from  the  Italian,  and  this  from  the  Latin  far.  ire. 
to  tuff.)  In  English  Dramatic  Composition,  a  short  piece 
of  low  comic  character.  The  original  term  seems,  like 
the  Lanx  Saturaof  the  Romans,  which  gave  its  denomi- 
nation to  the  satire,  to  signify  a  miscellaneous  compound 
or  mixture  of  different  things.  In  modern  languages  it 
has  borne  various  significations.  Certain  songs  which  w  ere 
sung  between  the  prayers  on  the  occasion  of  religious 
worship  are  said  to  have  been  denominated  Farce*  in 
Germany,  during  the  middle  ages  ;  whence  the  word  ap- 
pears to  have  denoted  simply  an  interlude  of  any  kind. 
In  England,  the  farce  appears  to  have  risen  to  the  dignity 
of  a  regular  theatrical  entertainment  about  the  beginning 
of  the  hut  century  ;  since  which  time  It  has  formed  one 
of  the  most  popular  of  our  exhibitions,  and  usually  per- 
formed by  way  of  contrast,  after  a  tragedy  at  the  na- 
tional theatres.  The  farce  is  restricted  to  three  acts  as 
its  limit,  but  frequently  consists  only  of  two  or  one.  Of 
all  the  pieces  of  this  class  which  have  successively  amused 
English  audiences,  none  have  acquired  a  permanent  li- 
terary reputation  except  those  of  Foote,  —  performances 
in  which  the  licence  of  the  theatre  in  satirising  living 
persons  was  carried  t..  the  utmost  height.  The  tabula 
A  If  llano-  of  the  Romans,  which  appears  to  have  been 
entertainments  of  a  miscellaneous  cha- 
pastoral,  sometimes  tragi-comic,  Ac. 
Ff  4 
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but  not  to  coarse  in  plan  or  diction  as  the  Mimes  and  their 
Kttidia,  which  were  satirical  dialogues  In  verse  between 
some  set  characters  or  stage-buffoons,  appear  to  lime 
flllcd  in  some  respect*  the  place  of  the  modern  farce.  On 
the  French  stage  the  vaudeville  answers  to  the  English 
farce.    See  Vaudeville. 

FA'HC  V,  or  FARCIN,  is  a  disease  of  the  horse  which 
affects  the  lymphatics  of  the  skin,  either  generally  pro- 
ducing a  distended  appearance  of  the  vessels  like  moles 
or  buttons,  when  it  is  called  the  bud  or  button  farcy  ;  or 
locally,  when  it  is  chiefly  couflned  to  dropsical  accumula- 
tion-, in  the  legs,  and  is  called  the  water  farcy.  Doth  forms 
of  the  disease  are  contagious  ;  and,  like  the  glanders,  an 
allied  disease,  both  arc  difficult  to  cure.  The  button 
farcy  is  generally  removed  by  burning  off  the  buttons 
by  caustics  or  a  red-hot  iron,  and  by  theexhibition  of  mer- 
cury ;  and  the  water  farcy  by  the  exhibition  of  mercury 
alone.  Both  diseases  arc  sometimes  cured  by  feeding 
the  animal  entirely  on  green  food.  See  Blaine  in  Lncyc. 
of  Agr.  2d  edit,  page  S*HA. 

FARl'NA.  (Lat.  far,  cons,  of  which  It  is  made.) 
Meal  or  flour,  obtained  by  grinding  and  sifting  wheat  aud 
other  seeds  ;  hence  the  term  farinaceous  food. 

FA' KM.  in  Agriculture,  a  farm  is  a  portion  of  land, 
with  suitable  buildings,  fences,  and  other  arrangements 
necessary  for  carrying  on  the  business  of  fanning,  which 
is  let  to  the  farmer  or  occupier  for  rent.   Fanning  is  no 


coeval  with  the  invention  of  property  in  land  ;  be- 
we  mav  suppose  that  when  a  proprietor  had  taken 
.sion  of  a  portion  of  territorial  surface,  and  called 


K session  of  a  portion 
lis  own.  he  would  require  the  assistance  of  various 
persons  to  cultivate  it ;  and  these  persons  he  could  only 
remunerate  by  giving  them  a  snare  of  the  produce. 
Hence  the  origin  of  what  on  the  Continent  is  called  the 
Metayer  system,  —  in  which  the  landlord  supplies  the 
farmer  or  tenant  with  the  soil,  buildings,  and  the  whole 
or  a  certain  portion  of  the  stock  ;  while  the  hitter  supplies 
the  labour  of  cultivation  and  management,  and  takes  as 
a  remuneration  the  half,  or  some  other  measure  of  the 
produce.  In  process  of  time,  as  the  tenants  or  farmers 
began  to  acquire  capital,  they  furnished  the  whole  of  the 
live  and  dead  stock,  as  well  as  the  labour  of  cultivation 
and  management,  and  paid  the  proprietor  or  landlord  a 
fixed  rent  in  money  or  produce.  To  enable  the  tenaut  or 
farmer  to  do  this  with  the  greater  security,  leases  were 
invented,  by  which  tbe  tenant  holding  the  land  for  a  cer- 
tain number  of  year*  was  enabled  to  lay  out  money  for 
its  improvement  at  the  commencement  of  his  lease,  and 
to  receive  it  back  again  in  the  form  of  increased  produce 
before  its  termination. 

At  the  commencement  of  this  system  of  what  may  be 
called  free  farming,  all  farms  were  undoubtedly  of  very 
I ;  but  with  the  increase  of  capital  and  skill 


on  the  part  of  the  farmer  they  have  become  greatly  en- 
larged. Much  has  been  written  respecting  the  most  pro- 
fitable size  of  farms  for  the  public  ;  but  this  may  safely  be 


left  to  the  Interest  of  the  parties  immediately 
Whatever  size  of  farm  brinirs  in  the  highest  rent  to  the 
landlord  will  be  the  best  site  for  the  public ;  because  the 
higher  the  rent  the  greater  the  amount  of  the  produce 
that  must  be  sent  to  market  to  pay  it.  That  there  is  a 
natural  limit  to  the  size  of  farms  there  can  be  no  doubt ;  but 
what  this  is  is  a  different  question,  and  has  no  connection 
with  thonthcr.  It  depends  on  the  character  of  the  surface, 
tbe  kind  of  farming,  and  the  climate.  But  though  there 
is  a  natural  limit  to  the  size  of  farms,  and  which  in  any 
given  case  can  be  readily  defined,  there  is  no  limit  to  the 
number  of  farms  that  an  individual  may  hold  but  those 
of  his  capital  and  his  skill. 

F  A'RMERY.  The  buildings  and  yards  necessary  for  car- 
rying qn  the  business  of  a  farm.  Their  situation  should 
be  control  to  the  farm  lands,  in  onler  that  the  distance 
from  which  the  crops  arc  brought  from  the  fields  to  the 
farmery,  and  the  manure  carted  from  the  fannery  to  the 
fields,  may  be  reduced  to  the  lowest  decree;  for  when 
the  farm  buildings  are  on  one  side  of  the  farm  lands,  it  is 
evident  that  the  cartage  to  or  from  the  more  distant 
fields  must  be  attended  with  considerable  loss  of  labour 
and  time.  The  characteristic  yard  of  the  fannery  is  the 
rick  yard,  and  the  principal  feature  among  the  buildings 
is  the  barn. 

FARMING.  The  business  of  fanning,  or  the  cultiva- 
tion .d  lands  held  on 


;  but  one  point 
all. -viz.  that  no  article  shall  be  cu 
not  fully  remunerate  the  cultivator  or 
limits  of  his  lease.  Hence,  as  few  leases  In  any  part  of  the 
world  exceed  twenty  years  in  duration,  timber  trees  are 
never  objects  of  cultivation  by  farmers ;  and  it  i»  only  in 
particular  cases  that  orchards  and  vineyards  can  be  planted 
by  them.  As  a  business,  farming  may  be  described  as 
that  which  under  ordinary  circumstance*  yields  a  lower 
degree  of  profit  than  any  other  mode  in  which  capital 
and  skill  can  be  employed  ;  but  where  abundance  of 
capital  and  extraordinary  skill  are  brought  to  bear  on 
farming  its  profits,  on  an  average  of  a  long  series  of 
may  peihaps  not  bj  much  inferior  to  those  ol 
■HO 


FASCIOLARIA. 

merco  and  manufactures,  on  the  average  of  a  very  long 
period.  The  great  advantages  of  farming  as  a  pursuit  are 
—  1 .  That  the  articles  produced,  being  of  the  tirst  neces- 
sity, there  is  always  a  market  for  them  at  some  price, 
without  the  necessity  of  any  or  of  much  exertion  cm  the 
imrt  of  the  farmer  ;  2.  The  certainty  of  always  hating  a 
home  and  the  means  of  existence  on  the  farm  ;  and  3. 
The  comparative  degree  of  independence  which  these  cir- 
cumstances arc  calculated  to  create  in  the  mind.  These 
advantages,  however,  depend  much  on  the  length  of  lease, 
and  on  the  rent  bin  tig  equitable. 

FA'RROW.  A  sow  is  said  to  farrow  when  she  brings 
forth  pigs  ;  and  tbe  pigs  brought  forth  arc  called  a  Utter 
or  farrow. 

FA'RTHING.  A  small  English  copper  coin,  amounting 
to  one  fourth  of  a  penny  ;  it  was  anciently  styled  fourth- 
ing,  as  being  the  fourth  of  the  integer  or  penny. 

FA'RTHING  ALE.  A  name  given  to  the  hoop  of  whale- 
bone used  formerly  by  the  ladies  of  this  and  other  Euro- 
pean countries  to  spread  out  the  petticoat  to  a  wide 
circumference.  It  was  introduced  into  England  in  the 
reign  of  Queen  Elisabeth,  and  continued  to  be  used  on 
state  occasions  down  to  the  commencement  of  the  pre- 
sent century.   (See  Strut? $  Manners  and  Custom*.) 

FA'SCES.   (Lat.)    In  Ancient  History,  some  of 
insignia  of  authority  of  the  chief  magistrates  of 
They  consisted  of  buudl 
an  iron  axe  so  that  its 


the 


for  minor  offences,  and" tbe  axe  for  capital  i 
were  carried  before  the  magistrates  on  public  occasions 
by  officers  called  Odors,  and  the  number  appointed  to 
each  varied  for  the  different  magistracies.  Thus  the 
civic  prsrtors  had  two,  proconsuls  and  provincial  prsrtors 
six,  the  consuls  twelve,  and  dictators  twenty-four.  The 
municipal  decemvirs  also  had  the  privilege  of  having  two 
fasces  carried  before  them  in  their  own  towns. 

FA'SL'IA.  (Lat.  a  band.)  In  Architecture,  a  flat 
member  in  an  entablature  or  elsewhere,  like  a  flat  band 
or  broad  fillet.  The  architrave,  when  subdivided  for  in- 
stance, has  three  hands, called  fasciie  ;  of  which  the  loiter 
is  called  the  first  fascia,  the  middle  one  the  second,  and 
the  upper  one  the  third.  See  Ionic  and  the  other  Orders. 

FA'SCLE.  In  Astronomy,  bright  stripes  or  belts  ob- 
served on  the  discs  of  some  of  the  planets,  particularly 
Jupiter.  The  fascise  or  belts  of  this  planet  are  some- 
times broader  and  sometimes  narrower,  and  alter  their 
situation  on  the  body  of  the  planet,  though  they  always 
appear  parallel  to  his  equator.   See  Jupiter. 

Fa'scije.  In  Anatomy,  the  tendinous  expansions  of 
muscles.  The  fascia  lata  is  a  strong  tendinous  sheath  of 
tbe  muscles  of  the  thigh. 

FA'SCICULA'RIA.  (Lat.  fasciculus,  a  bundle.)  A 
genus  of  extinct  Zoophites,  whose  calcareous  cases  are  in 
the  form  of  tubes  aggregated  together  in  conical 


like  those  of  the  organ-pipe  coral  ( Tubtfura).  The  Fas- 
aculari*  are  abundant  in  the  English  coralline  crag  for- 


mation. 

FASCI'CULUS.  In  Botany,  a  form  of  inflorescence 
exactly  similar  to  that  called  a  corymbus,  with  the  ex- 
ception of  the  expansion  being  centrifugal  in  place  of 
being  centripetal. 

FASCINA'TION.  The  fact  of  being  charmed,  ope. 
rated  upon,  or  Influenced  by  the  look  of  certain  indi- 
viduals, generally  taken  in  an  evil  sense.  The  word  is 
originally  derived  from  the  Greek  $m*nmi*u*  (  Thcocr. 
Idyl  VI.),  whence  the  Latin  fascinare.  Fascination  is  tbe 
power  supposed  to  be  possessed  by  certain  persons  of 
working  mischief  to  others  by  means  of  a  glance  of  the 
eye.  We  find  it  mentioned  in  Theocritus ;  and  it  was  so 
prevalent  among  the  Romans  that  it  was  personified  as 
the  god  Fascinus,  tho  patron  of  the  evil  eye.  V irgil  i 
to  it  thus:  — 


Ncscio  quit 


3. 


It  is  to  this.day  a  common  belief  among  the  vulgar  in 
most  all  countries  ;  but  probably  It  is  nowhere  more  ge- 
nerally retained  than  in  Turkey  and  the  kingdom  of  Naples 
and  Sicily.  In  the  former  country,  the  Mussulmans  deem 
it  necessary  to  have  recourse  to  a  variety  of  amulets  and 
charms,  in  order  to  preserve  themselves  from  the  evil 
eye  of  an  enemy,  or  of  an  infidel.  In  Naples,  the  evil 
eye  and  its  fascination  (known  to  them  by  the  name  of 


a)  are  subjects  of  dread  and  superstitious  prv- 
among  all  classes  of  the  people.  There  is  a 
treatise  on  fascination  by  Vairus,  prior  of  a  convent  at  Be- 
nevento  in  that  country  (!&£>) ;  another  by  From  man  n 

( 1075). 

FA'SCINES  (Lat.  fascina,  fagot),  in  Fortification, 
are  bundles  of  fagots,  twigs,  or  branches  of  trees,  which' 
being  mixed  with  earth,  are  made  use  of  for  Oiling  up 
ditches,  forming  parapets,  Ace. 

FASCIOLA'RIA.  <  I  .at.  fasciola.  asiratking  hnrtri. )  \ 
genus  of  Pectinibranchiate  Mnllusks.  dismemberer]  from 
the  rock-shelN  ( Muriccs)  of  Linna>u»  on  account  of  tin- 
ismooth  baud-like 
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SflJoy"  varices  ;  *'  and  distinguished  from  the  specie* 
<*  hums  in  having  plait*  on  the  columella,  which  are 
cbi»oe.  and  consequently  spiral. 
FA'SHION  ( Fr.  facon ; originallyfrom  the  Lat.  faccre, 
make  or  form. )  A  term  used  to  signify  the  prevailing 
5>adp  or  taste  in  any  country,  the  only  recognised  quality 
«ti*h  it  possesses  being  mutability.  It  may  Mfely  be 
in  proportion  to  the  influence  whtch  fashion 
>  in  any  country  may  IU  claim  to  civilization  be 
,  nothing  being  so  characteristic  of  a  rude  and 
state  of  existence  a*  a  rigid  adherence  to  the 
ratcou  of  antiquity.  The  term  fashion  has  generally 
h«ra  considered  a*  applicable  chiefly  to  the  adornment  of 
•M  person,  in  conformity  with  the  prevailing  taste  as  in- 
troMKfJ  by  some  individual  of  consideration  in  society  ; 
oat  it  has  a  much  wider  signification,  being  applied  to 
it*  nao*t  trivial  kind  of  conventional  usages,  a  disregard 
or  ijrDorance  of  which  is  sufficient  in  the  eyes  of  the  vo- 
taries of  this  tyrannical  goddess  to  banish  the  offender 
beyond  the  pale  of  civilised  society.  The  remark  which 
Horace  makes  on  the  introduction,  disuse,  and  revival  of 
Uogqage  is  so  applicable  to  the  term  in  question,  that  wc 
enact  forbear  quoting  it  in  this  place :  — 

Mi.'t-i  rrnuevntur,  qua-  jam  rpciJcrc,  ra<lrnt<]U« 
Ojr  mac  Mint  in  honor*  *o*»bot.i,  «l  Tolrt  UMM, 
Qaeo  {<oa  uliitrium  rtf,  rt  jui,  ft  oorma  l<»|n*rtt!t 

Art  I'oriica,  v.  70. 

FA'SSITE.  In  Mineralogy,  a  variety  of  augite  from 
Fum  in  the  Tyrol. 

FA'STI.  In  Ancient  History,  the  records  of  the 
Rtmm  state,  in  which  all  public  matters,  military  and 
rivfl,  were  registered  by  the  nigh  priest,  according  to  the 
■lar?  on  which  they  took  place.  The  Fasti  of  Ovid  is  a 
;rrmpving  an  account  of  the  Roman  year,  andthecere- 
a^ies  attached  t»>  the  <l  ifferent  days,  with  their  historical 

mythological  origin.  The  first  six  books, 
£rct  ris  months  of  tnc  year,  beginning 
K»e  d'Twn  to  ujs  ;  the  rest  are  lost. 

FASTPGIUM.  In  Architecture, th« 
vbich  see. 

FA'STING.  In  a  theological  sense,  the  abstaining 
frwi  feed  as  a  religious  observance.  This  practice  Is  rc- 
«aTnended  in  the  Sew  Testament  by  the  example  of 
Aw  Apostle*  and  early  Christians,  who  arc  frequently  rc- 
^•eoted  as  fasting,  especially  on  solemn  occasions,  such 


TENING  DOMESTIC  ANIMALS. 

is  thus  described  bv  Mlnasl :  —  "  A  spectator  on  an  emi- 
nence in  the  city  of  Reggio,  with  his  back  to  the  sun  and 
his  face  to  the  sea,  and  when  the  rising  sun  shine*  from 
that  point  whence  the  incident  rays  form  an  angle  of  about 
45°  on  the  sea  of  Reggio,  sees  upon  the  water  numberless 
series  of  pilasters,  arches,  castles,  well  delineated,  regular 
columns,  lofty  towers,  superb  palaces  with  balconies  and 
windows,  villages  and  trees,  plains  with  herds  and  flocks, 
armies  of  men  on  foot  and  horseback,  all  passing  rapidly 
In  succession  on  the  surface  of  the  sea."  There  can  be 
littledoubt  that  this  description,  which  has  been  frequently 
copied,  and  even  admitted  Into  treatises  on  optics,  has 
received  considerable  embellishment  from  the  aid  of  the 
imagination.  Captain  Smyth,  in  his  excellent  work  on 
s.  "  I  never  met  with  a  Sicilian  who  had 


containing  the 
January,  have 


during  our  Saviour's  lifetime  his  disciples 
mg  the  Jews  for  not  fasting,  as  was  the 
practice  of  the  day :  from  which  we 
that  Christ  did  not  appoint  stated  days 
"fasting,  such  as  among  Christians  In  later 
fanes,  as  well  as  among  the  Jews  then,  have  generally 
•i**wwrrated  into  heartless  ceremonial  observances,  but 
Ht  such  exercises  rather  to  the  judgment  and  feelings 
4  bis  disci  pies  to  be  made  by  them  part  of  their  own 
pi* ale  devotion*.  The  observances,  however,  of  stated 
days  prevailed  very  early  and  universally  In  the 
fb'jrch ;  and  the  Church  of  England  has  not  hesitated,  ac- 
<wtfogiy,  to  point  out  the  practice  of  early  antiquity  as  a 
rutJe  to  iti  children  in  this  matter. 

hi  the  Romish  church,  Wednesday  and  Friday  are  ob- 
served as  Cuts  throughout  the  year,  those  being  the  days 
■»  *hkh  our  Lord  was  betrayed  and  crucified  respec- 
thriy.  There  are  a  considerable  number  of  fast  days 
'•t*  occur  al«o  in  the  course  of  the  year ;  and  the  whole 
period  of  Lent  is  held  as  a  term  of  abstinence,  in  which 
tlw>  *trted  fait  days  that  occur  are  observed  with  especial 
njrour  (In  imitation  of  our  Lord's  forty  dap'  fast  In  the 
*iW«TiesO-  These  were  periods  of  real  abstinence  In 
prhnitiTe  church  ;  but  the  little  that  was  eaten  does 
appear  to  have  been  limited  hi  early  tiroes,  either  In 
k:M  or  quantity,  by  any  positive  precept.  Fasting  was 
practised  differently  by  churches  and  individuals. 

then  that  is  brought  against  the  Romish 
■  it  it  con 


this  particular  is,  flrst.  that  it  commands  and 
that  which  was  originally  left  to  the  discretion 
_  Uans ;  and  secondly,  that  by  so  doing,  and  by  mul- 
the  r-raisioni  on  which  »uch  abstinence  Is  en - 
:  «j*d.  it  caiue*  the  practice  to  be  looked  upon  as  a  work 
"•-"t.rnou.  in  itself  and  efficient  for  the  MTfitation  ol  sins, 
*hk*h  was  never  intended  to  serve  any  other  use  than 
that  erf  a  means  towards  attaining  a  godfy  frame  of  mind. 

FATALISM.  The  belief  In  an  overruling  fate  or 
4«tmy  which  annihilates  free  will  and  controls  all  human 
•rt*10*-  For  the  philosophical  doctrine  of  fatalism,  sec 
Necessity  ;  for  those  religious  opinions  which  have  as- 
ianvd  a  similar  character.  Election,  PnEnESTiN.vnoN. 

FATA  MORGA'N  A  (called  also  Castles  of  the  Fairy 
^<-rgma,  the  spectacle  being  supposed  to  lie  under  the 
Influence  of  the  Queen  of  the  Fairies,  the  Morgan  la  Fay 
°f  Popular  legends).  A  remarkable  phenomenon  of  »«i'r- 
or  unusual  refraction,  mentioned  by  different  authors 
*ad  travellers  as  seen  in  the  straits  of  Messina,  especially 
to  the  vicinity  of  Reggio  ;  and  which  consists  in  the  ap- 
P""arance  in  the  air.  over  the  surface  of  the  *  en.  of  multi- 
i»,a»r.-»  of  ti.  •  objects  on  the  .um.unding  .  ..;  u.  It 

in 


Sicily,  observes. 

actually  seen  any  thing  more  than  the  loom  or  '  mirage  ' 
consequent  on  a  peculiar  state  of  the  atmosphere ;  but 
which,  1  must  say,  I  have  here  observed  many  times  to 
be  unusually  strong."  ( Memoir  descriptive  of  the  He- 
sou  r  res.  Inhabitants,  and  Hydrography  of  Sicily  and  its 
Islands,  p.  109.)    See  Mirage. 

FATE.   See  Destiny,  Necessity. 

FATES.  ( Lat.  fatum,  that  which  is  spoken. )  In  My- 
thology, the  three  sister  goddesses  named  Clotho  ( Spin- 
ster), Lachesls  (Allotter),  and  Atropos  (Unchangeable), 
whose  office  it  was  to  spin  the  destinies  of  men,  and  break 
the  threads  when  their  appointed  hours  of  death  r;mie. 
They  were  also  called  Pares?  by  the  Latins.  Their  Greek 
name  was  Mii/au,  ».  e.  "  the  Dispensers." 

FATHERS  OF  THE  CHURCH.  The  early  Chris- 
tian writers  whose  works  have  thrown  light  upon  the 
history,  doctrines,  and  observances  of  the  primitive 
church,  and  who  are  thereby  entitled  to  be  looked  up  to 
by  us  to  a  certain  extent  as  guides  and  instructors.  The 
period  to  which  the  list  may  be  extended  Is,  of  course, 
arbitrary.  St.  Bernard  in  the  12th  century  is  generally 
styled  the  last  of  the  Fathers.  The  writers  of  the  1st 
century,  or  who  were  cotemporary  with  the  first  disciples, 
arc  distinguished  by  the  term  Apostolic  Fathers.  The 
general  character  of  the  writings  of  these  celebrated  men, 
their  trustworthiness  as  witnesses,  their  authority  as 
judges  in  matters  of  doctrine  and  discipline,  and  the  uti- 
lity of  studying  their  works,  have  been,  unfortunately, 
discussed  by  divines  of  different  parties  with  far  more  of 
prejudice  and  the  spirit  of  system  than  tho  love  of  truth. 
It  has  been  sometimes  the  fashion  to  exalt  and  sometimes 
to  depreciate  them :  seldom  have  they  been  used  by  learned 
men  of  any  church  for  the  simple  and  serious  purposes 
of  edification.  A  voluminous  controversy  was  carried  on 
upon  this  subject  between  some  Protestants,  chiefly  of 
the  Calvinist  churches,  who  attacked  the  Fathers,  and 
others,  both  Protestant  ami  Catholic,  who  defended  them, 
towards  the  end  of  the  17th  century.  On  the  former  side, 
two  works  of  some  notoriety  were  produced,  —Daitte's 
Treatise  on  the  Use  of  the  Fathers  ;  and  Harbeyrac,  Mo- 
rale des  Peres  de  rF.glise.  Among  many  answers,  may 
be  cited  that  of  Cellier  to  Barbeyrac,  1718.  In  England, 
Burnet,  Hill,  Peter  Allix,  Reeves  {Apologies  of  the  Early 
Fathers,  with  Dissertations,  170!'),  took  part  In  it.  The 
Benedictines  of  Paris,  in  the  17th  century,  published  va- 
luable editions  of  the  principal  Fathers,  both  Greek  and 
Latin.  Nourry,  a  learned  member  of  that  order,  published 
an  Apparatus  to  Despont's  great  collection,  the  lUblio- 
theca  Patrttm,  in  which  much  Information  Is  collected. 
Of  late  years  Mr.  Collinson,  by  his  Hampton  Lectures 
(1817),  raised  anew  a  spirit  of  controversy  on  the  subject. 
At  Oxford  and  at  Paris,  new  editions  of  an  extensive  and 
valuable  character  of  the  r'athers  arc  now  in  progress. 

FA'THOM.  An  English  measure  of  length,  equal  to 
two  yards,  or  six  feet. 

FAT  OF  ANIMALS.  A  concrete  oil  contained  in  the 
cellular  membrane  of  animals  ;  it  is  generally  white  or 
yellowish,  with  little  smell  or  taste,  and  varies  in  con- 
sistency according  to  the  relative  quantities  of  stearin* 
and  elaine  which  It  contains.  The  ultimate  elements  of 
animal  fat  are  the  same  as  those  of  vegetable  oils : 
Ing  to  the  analysis  of  Chevreul,  100  parts  of  human 
are  composed  of  79  0  carbon,  114  hydrogen,  and  9*6 
oxygen.  Hog's  lard  and  mutton  suet  are  very  similarly 
constituted. 

FATTENING  DOMESTIC  ANIMALS.  The  dif- 
ference between  feeding  and  fattening,  as  far  as  respects 
domestic  animals,  consists  in  this,  that  the  object  of  the 
former  is  to  maintain  the  animal  in  a  state  of  health  and 
vigour  for  the  purpose  of  facilitating  its  growth  to  ma- 
turity, or  if  mature  keeping  it  in  good  working  condition  ; 
while  the  object  of  the  latter  Is  to  accumulate  on  the 
animal  more  flesh  and  fat  than  is  sufficient  for  either 
of  these  purposes,  and  in  general  as  much  as  possible,  so 
as  to  increase  the  bulk  and  weight  of  the  flesh  and  fat  in 
pro|K>rtion  to  the  sisc  of  the  bone.  Till  within  these 
few  years,  the  means  used  by  all  fatteners  of  domestic 
animals,  whether  quadrupeds  or  jwultry.  were  preventing 
the  animals  from  taking  exercise,  and  gorging  them  with 
food.  The  excessive  fat  produced  by  these  means,  more 
especially  in  sheep  and  swine,  was  found  to  Ik?  both  dis- 
«"reeal)lc  and  unwholesome  :  and  uccordimdv  the 
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FAUCES. 

approved  system  of  fattening  .minimis  of  every  description, 
at  the  present  day,  consists  in  not  merely  supplying  thrin 
with  abundance  of  food,  but  also  of  the  means  of  taking 
exercise.  Hence  the  farmers  in  the  most  enlightened 
districts,  such  as  Berwickshire,  East  Lothian,  tec  instead 
of  tying  up  their  fattening  cattle  in  stables  like  horses, 
and  placing  their  food  before  them,  put  two  or  three 
together  in  small  yards  with  sheds  attached,  in  which 
they  can  run  about,  eat  when  they  choose,  and  take 
shelter  from  the  rain,  the  cold,  or  the  sun  at  pleasure 
under  the  open  shed.  Swine  are  treated  in  the  some 
manner,  and  also  spring  lambs  that  arc  fattened  for  the 
market.  Poultry  are  no  longer  kept  in  coops  and  crammed, 
or  rabbits  in  hutches  ;  but  the  former  are  allowed  to 
take  exercise  in  fields  sown  with  various  herbs,  and  the 
latter  are  kept  in  a  species  of  artificial  warren,  where 
can  take  exercise  by  burrowing. 

FAU'CES.  (Plural  of  faux.)  The  posterior  part  of 
the  mouth,  terminated  by  the  pharynx  and  larynx. 

FAULT.  In  Mining  and  Geology,  a  dislocation  of 
strata,  whether  from  a  break  or  slip,  or  the  introduction 
of  some  extraneous  mass. 

FAUNA.    The  animals  peculiar  to  a  counti 
ito  its  fauna.   The  term  Is  derived  from  the 
rural  deities  of  Roman  mythology. 

FA  U'N  U  S.  An  Italian  rural  deity  resembling  the  Gre- 
cian Pan,  and,  like  him,  endued  with  the  gift  of  prophecy. 
Mention  is  sometimes  made  of  several  Fauni.  who  were 
like  the  satyrs,  with  the  horns  and  feet  of 
There  was  an  annual  festival  instituted  to  their 
r,  colled  Faunalta. 
FAUSSE-BRAYE.  In  Fortification,  a  low  rampart 
going  unite  round  the  body  of  the  place,  the  height  being 
about  3  feet  above  the  level  ground. 

FAUX.  The  orifice  of  the  tube  of  the  corolla,  the 
tube  being  formed  by  the  confluence  of  the  petals. 

FF/ALTY.  In  Feudal  Law,  tho  oath  of  fidelity  (Fr. 
feautc)  taken  by  every  tenant  on  admission  to  be  true 
to  his  superior  lord.  General  fealty  b  that  due  from  the 
subject  to  the  prince ;  special  fealty  from  tenant  to  mesne 
lord.  Fealty  Is  said  to  differ  from  homage  In  being  due 
to  every  new  lord.  The  oath,  as  administered  in  Eng- 
land, was  fixed  by  stot.  17  E.  2.  c.  2. ;  but  it  has  long  been 
obsolete,  although,  in  copyhold  tenements,  the  memory  of 
it  is  still  preserved  by  the  customary  entry  of  respite  of 
fealty  on  tne  admission  of  a  new  tenant. 

FEASTS,  or  FESTIVALS,  are  days  set  apart  by  tho 
church,  either  for  the  grateful  celebration  of  the  most 
remarkable  events  connected  with  thsj  KfesjOM  of  re- 
demption, or  upon  which  to  commemorate  the  actions  and 
sufferings  of  such  persons  as  have  been  most  instrumental 
in  carrying  forward  the  designs  of  God  for  the  salvation 
of  mankind.  This  was  a  practice  of  the  primitive  church  ; 
but  in  process  of  time  (as  early  as  the  4th  century)  the 
great  number  of  names  which  had  been  introduced  into 
the  calendar,  and  the  many  corruptions  which  the  honour 
paid  to  their  memory  had  engendered,  rendered  lu  ob- 
servation both  burdensome  and  superstitious.  Accor- 
dingly at  the  Reformation  the  Protestants  directed  their 
attention  to  the  retrenchment  and  purification  of  these 
ceremonies.  The  English  church  retains  the  festivals  of 
the  nativity,  circumcision,  manifestation,  the  death  and 
resurrection  and  aacccjion  of  Christ,  the  purification 
of  the  Virgin  and  the  annunciation  (or  Lady-day),  Whit 
Sunday  in  honour  of  the  Holy  Spirit,  and  Trinity  Sunday. 
Besides  these  the  most  remarkable  of  the  Apostles  and 
the  Evangelists  ore  commemorated  on  their  respective 
days ;  and  one  day  is  set  apart  for  the  remembrance  of  ail 
the  saints.  From  this  calendar,  therefore,  the  names  of 
the  martyrs  and  saints  of  later  ages  are  excluded  (with 
which  the  Romish  calendar  is  so  crowded),  partly  from 
the  uncertainty  which  hangs  over  the  stories  of  many  of 
them,  and  partly  aUo  in  order  to  cut  away  what  would 
otherwise  have  furnished  a  dangerous  precedent.  Fes- 
tivals are  either  moveable  or  immoveable ;  the  former 
depending  upon  Easter,  the  latter  being  fixed  to  certain 
dav*  of  their  respective  months. 

FEATHER-EDGED.  In  Architecture,  a  term  applied 
to  a  board  whose  section  is  triangular, or  rather  trapezoidal, 
one  edge  being  very  thin. 
FEA'THERS.  The  term.  In  Zoology,  Is  restricted  to 
productions  of  the  derm  il  system  which  form  the 
exterior  covering  of  birds,  and  which  consist  of  the 
:  parts,  vis.  a  quill  {calamus),  a  shaft  (rhachis), 
\  (pogtmium  externum  el  internum) 
The  quill  is  that  part  of  a  featl 
to  the  skin  ;  it  is  nearly  cylindr 
semi  transparent,  possessing  in  an  eminent  degree  the 
opposite  qualities  of  strength  and  lightness.  The  end 
which  is  Implanted  In  the  skin  is  more  or  less  obtuse,  and 
is  pierced  by  an  oritire  called  the  lower  umbilicus.  At 
the  opposite  end.  where  it  is  continued  into  the  shaft,  and 
just  at  the  meeting  of  the  two  lateral  vanes,  there  is  an- 
other orifice,  called  the  upper  umbilicus.  The  cauty  of 
the  quill  contains  an  imbricated  series  of  conical  capsules, 
united  together  by  a  central  |>edicle,  forming  the  mem- 
branous remains  of  the  original  formative  pulp. 
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The  shaft  is  quadrilateral,  with  a  smooth  convex  iut. 
face,  and  an  opposite  concave  surface  traversed  by  a  lon- 
gitudinal impression  continued  from  the  upper  umbilicus. 
It  is  covered  by  an  outer  layer  of  firm  horny  material  Ukt 
that  of  which  the  quill  Is  formed,  and  this  incloses  a  soft 
elastic  substance  called  the  pith. 

The  vane  consists  of  barbs  and  barbules. 
The  barbs  are  attached  to  the  sides  of  the  shaft,  and 
consist  of  narrow  elongated  plates,  arranged  with  then 
Hal  sides  towards  each  other,  and  their  margins  in  tii 
direction  of  the  external  and  internal  sides  of  the  feather 
By  this  disposition  they  offer  much  resistance  to  beite; 
bent  out  of  their  plane,  though  readily  yielding  to  an) 
force  acting  upon  them  in  the  Tine  of  the  stem. 

The  baronies  are  minute  and  often  microscopic  pro- 
cesses, given  off  from  either  side  of  the  barbs,  and  Ar- 
ranged in  a  single  series,  just  as  the  barbs  are  placed  will 
reference  to  the  shaft.  In  true  feathers,  they  are  short 
stiff,  and  curved  in  opposite  directions  on  opposite  side- 
of  the  barb  ;  and  the  concavities  of  one  series  of  barbule: 
interlock  with  those  of  the  adjoining  barbs,  whereby  th< 
whole  vane  presents  a  continuous  and  resisting  surface 
as  in  the  quilt-feathers  of  most  birds.  When  the  barb 
ulesare  long  and  disjoined,  the  feather  is  termed  a  plum.  ; 
In  the  long  dorsal  plumes  of  the  peacock,  the  borbulci 
themselves  are  ciliated. 

In  a  few  Instances,  as  the  apteryx  and  ostrich.  th» 
feathers  are  simple.  In  most  birds  each  feather  Is  com 
plicated  by  a  part  termed  the  accessory  plume.  This  U 
usually  a  small  downy  tuft  ;  but  it  varies  as  to  its  sue 
both  in  different  species,  and  even  in  the  feathers  »(  .lit 
fercnt  parts  of  the  body  of  the  same  bird.  In  the  body, 
feathers  of  the  hawks,  grouse,  ducks,  gulls,  tee.,  the  ac- 
cessory plume  is  generally  well  developed,  and  acquim 
in  some  species  a  siie  equal  to  that  of  the  feather  fn>in 
which  it  is  produced.  In  the  emeu  this  is  the  case  wltli 
the  whole  plumage,  and  the  quill  of  each  feather  su|>poru 
two  shafts.  In  the  cassowary  there  are  two  accessory 
plumes,  one  of  which  is  equal  to  the  size  of  the  original 
feather,  the  other  is  much  smaller. 

Feathers  vary  in  form,  site,  and  function,  in  different 
parts  of  the  f 1  i  ■  1 .  and  have  accordingly  received  distinct 
names  In  ornithological  science.  Thus  the  feathers  whii  1 
surround  the  external  opening  of  the  ear,  and  whir) 
serve  to  augment  the  intensity  of  sound,  are  termed  th< 
auriculart.  Those  which  lie  above  the  scapula  and  hu 
menu  are  called  the  scapulars.  The  small  feathers  whir! 
are  arranged  In  imbricated  rows  upon  the  bones  of  th« 
antibrachlum  ore  called  the  lesser  coverts  (tectrices  pn 
mar) ;  those  which  line  the  under  or  inner  side  of  tlx 
wings  are  the  under  coverts.  The  feathers  which  li< 
immediately  over  the  quill-feathers  are  the  greater  ro 
verts  (teetrtces  tecuntLe).  The  largest  quill-feather*  <• 
the  wing,  which  arise  from  the  bones  corresponding  wttt 
those  of  the  hand,  ore  termed  primaries*  remitesprimore*  > 
those  which  rise  from  the  ulna,  towards  its  distal  end.  an 
the  secondaries  (remiges  secundaria*) ;  those  which  ar. 
attached  to  its  proximal  extremity  ore  the  tertiaries  {re 
miges  tertiaria;  seu  parapterum).  The  qui  11 -feat her 
which  grow  from  the  phalanx  commonly  called  tkumi 
form  what  is  termed  the  bastard  wing  (alula  spuria ) 
quill-feathers  which  are  Implanted  upon  the  os  coc 


The  quill  is  that  (tart  of  a  feather  by  which  it  is  attached 
rlindrtcal  in  form,  hollow,  and 


cygls  are  called  rectrices. 

The  development  of  feathers  is  always  preceded  by  ths 
of  down,  which  constitutes  the  first  covering  of  youni 
birds.  Each  down-fasicle  consists  of  a  small  quill,  sup 
porting  a  bunch  of  equal-sized  finely -ciliated  filament!. 
The  down-fascicles  are  succeeded  by  the  feathers,  whir! 
they  guide,  as  it  were,  through  the  skin  ;  and  the  feather 
of  each  succeeding  plumage  serve,  during  the  moult,  ■ 
the  eubernacula  of  those  which  follow. 

The  mechanism  concerned  in  the  formation  of  afeathc 
is,  as  might  be  expected,  of  a  very  complicated  charactct 
It  consists  of  vascular  parts  which  secrete  the  materia 
and  of  moulds  or  capsules,  In  which  the  fluid  material  I 
thrown  into  the  proper  form  ;  the  whole  is  inclosed  in  a 
outer  sheath,  which  is  protruded  with  the  new-forme 
feather  from  the  skin,  and  which  becoming  dry  and  fri 
able  from  contact  with  the  atmosphere,  crumbles  nwai 
and  leaves  the  feather  free  to  unfold  its  beautiful  an 
complicated  structure. 

Every  leather,  the  eloquent  Paley  justly  observe*,  is 
mechanical  wonder:  "  their  disposition  all  inclined  Iwcl 
ward,  the  down  about  the  stem,  the  overlapping  of  thei 
tips,  their  different  configuration  in  different  parts,  ni 
to  mention  the  variety  of  their  colours,  constitute  a 
ment  for  the  body  so  beautiful,  and  so  appropriate  to  th 
life  which  the  animal  is  to  lead,  as  that  I  think  we  shoul 
have  had  no  conception  of  any  thing  equally  perfect 
we  had  never  seen  it.  or  can  now  imagine  any  thing  m.»i 
so."    For  the  laws  which  regulate  the  varieties  an 
changes  of  plumage,  see  Iniu  mi.vp  m. 

FE'BRUARY.  (Lac.  frbroo.  /  /ntrtfr.  iVrau*e  I 
that  month  funeral  lustrations  were  pi  r formed  at  Rome 
The  2d  munth  of  the  year,  containing  2*  days  in  com  mo 
years,  and  at  in  leap  years,  the  Int.Tcalary  day  l>ein 
given  to  it  .v  the  shortest  month. 
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FECIALS. 

FE'CIALS,  or  FETIALS.  The  Roman  herald*, 
shot*  peculiar  office  it  wu  to  declare  war  and  conclude 
The  former  office  they  performed  with  the  fol- 
Laing  ceremonies: — They  were  first  tent  to  demand 
mares*;  and  if  it  was  not  riven  within  thirty-three  day*, 
they  returned  to  the  confines  of  the  hostile  state  and 
tire-w  a  bloody  spear  into  them,  having  proclaimed  war  ac- 
mrdmg  to  a  riven  formula  before  not  less  than  three  adult 
•itnecses.  The  fecial,  who  took  the  oath  in  the  name  of 
Un-  Roman  people  In  concluding  a  treaty  of  peace,  was 
railed  Pater  Patratus.  The  college  of  Fecials  was  instl- 
;•-*«!  l»y  Numa,  and  is  supposod  to  have  been  tiormwed 
'r>xn  the  Greeks.  They  were  probably  twenty  in  number. 

FE'CULA,  or  F.fcCULA.  (Lat.  dim.  offex.  a  tcdi- 
*w.|  When  certain  vegetable  products  are  bruised  and 
T,  ied  «rith  water,  the  pulverulent  matter  which  subsides 
u  called  the  fctrula  at  f men  ;  it  is  comtmmly  of  a  starchy 
nature,  hence  starch  is  often  called /rc*/o. 
FE'DERAL  GOVERNMENT.  (Lat.  (adm.aleague 
->  A  government  formed  by  the  union  of  several 
ch  surrendering  a  portion  of  its  power 
>rity.   But  the  amount  of  the  power 

tions.  Thus 

of  the  German  empire  as  it  existed 

of  the  United 
I  both  termed  federal ; 
the  present  Swiss  constitu- 
te, have  retained  more  of  their  individual  sovereignty, 
t>*J>  as  to  foreign  relations  and  as  to  domestic  arrange- 
cfoti,  than  those  of  the  United  States  of  America, 
rata  being  at  liberty,  in  some  cases,  to  make  treaties 
■nh  foreign  powers,  and  alio  having  almost  unlimited 
F»~'ver  to  modify  its  own  Institutions ;  while  the  latter 
*at>t  have  transferred  the  whole  of  their  foreign  affairs 
t"  the  general  government,  and  are  moreover  bound  by 
'.fafir  articles  of  union  to  remain  democratic  in  consti- 
tution. The  best  work  on  the  federative  governments  of 
^tiquity  Is  that  of  St.  Croix,  Det  Ancient  Uonverncmcntt 
f  ~'(TtUifi. 

FEB- FARM  KENT,  in  Law,  is  denned  a  rent  charge 
fee,  issuing  out  of  an  estate  in  fee  of  at  least  one 
isuter  of  the  value  of  the  land  at  the  time  of  its  reserv- 
■uoa.  Some  authorities  consider  the  amount  as  Im- 
c-tfenal.  No  grant  In  fee  farm  can  be  made  since  the 
tut  ate  of  Quia  Km  pt  ores. 

FEE'LRRS.  Organs  fixed  to  the  mouth  of  Insects,  go- 
>^*lly  less  than  the  antenna;,  and  often  jointed.  See  Palps. 

FEES.  In  Law,  perquisites  allowed  to  ministers  of 
.  "tire,  fixed  either  by  act  of  parliament  or  ancient  usage. 
Hi*  word  fee  is  derived  either  from  an  Aug.  Sax.  word 
«mrrin«  money,  or  the  French  M,  faith. 

IFF.  SIMPLE,  in  Law,  is  an  estate  of  freehold  of 
--^ritanre  hi  land*,  tenements,  or  hereditaments.  Tenant 
■n  &■*  iimple  absolute,  or,  as  it  is  more  briefly  expressed, 
«/«.  is  one  who  has  the  fullest  power  of  disposing  of 
«i  tenement  which  the  law  allows ;  and  not  being  dia- 
lled of  by  him  either  in  his  lifetime  or  by  devise,  It 

-vends  to  his  heirs  general. 

An  estate  to  a  man  and  his  heirs  qualified  by  a  condi- 
tion or  limitation  capable  of  abridging  it,  as  an  estate 
10  A.  and  his  heirs  on  condition  of  paying  a  sum  of  money 
*>  a  stipulated  day,  and  if  he  fail  to  do  so  then  to  another, 
'  trmcd  a  fee  conditional ;  or,  with  less  propriety  of  lan- 
™*rr,  a  fee-simple  conditional. 

FEE  TAIL,  in  Law,  arose  out  of  the  statute  De  Donit, 
"  Edw.  L,  which  restrained  the  alienation  of  bands  and 
'j^-rmenti  by  one  to  whom  they  had  been  given,  with  a 
'"citation  to  a  particular  class  of  heirs.  A  gift,  lor  in- 
itanc*,  to  a  man  and  the  heirs  of  his  body,  constituted 
More  the  statute  a  fee-simple  conditional,  which  could 

alienated  as  soon  as  a  child  was  bom  to  the  donee :  after 
tar  statute  it  became  inalienable,  until  more  latitude  was 
pttn  by  the  invention  of  certain  refined  fictions  of  law. 

A  deed  creating  an  estate  tail  Is  properly  called  a  gift, 
the  river  and  receiver  the  donor  and  donee.  Estates 
•ad  srt»  general,  where  only  one  person's  body  is  speci- 
o**i  from  which  the  issue  must  be  derived  ;  tpecial,  where 
"°^i  the  progenitors  are  marked  out,  as  in  a  gift  to  A. 

the  heirs  of  his  body  to  be  begotten  upon  B.  It  may 
»'w  be  descendible  to  all  the  issue,  or  to  male  or  female 
)«w 1 ;  in  which  case  estate*  are  said  to  be  In  tat!  male  or 
n  tail  female.  Half  blood  is  no  impediment  in  the  de- 
»--*ntofan  estate  tail  general.  Where  land  sand  tenements 
v<  Pien  to  a  man  and  his  heirs  in  special  tail  (by  a  wife 
«ned  in  the  grant),  and  the  wife  dies  without  issue,  the 
si'iiband  is  tenant  In  tail  after  possibility  of  issue  extinct ; 
'i-i  als  estate  is  in  most„resp.cts  equivalent  to  one  for 
Me  only. 

tail  being  contrary  to  the  general  policy  of  the 
If";  ingenuity  was  taxed,  in  early  times,  to  invent 
1  whereby  they  might  be  defeated  ;  i.e.  whereby  the 
night  destroy  the  special  limitations  of  the  gift, 
**\  acquire  an  estate  In  fee  simple  without  incurring 
wiesture.  This  was  done  by  the  fiction  of  common  re- 
ar*rrtei  (of  which  the  validity  was  established  In  the 
"WU  in  the  reign  of  Kd.  4.).  and  by  that  of  fines,  reeog- 
by  statute  (4  II.  7.  c.  24.,  32  H.  K.  c.  3G.)  A  simpler 
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process  has  been  substituted  for  these  ant  lent  contri- 
vances by  the  recent  Heal  Property  Act  (3  A  4  \V .  4.  c.  74.) 

FELIS.  (Lat.  a  cat.)  i'he  name  given  by  Lin- 
un-us  to  the  genus  of  Ferine  or  carnivorous  ijuaorupcds 
of  which  the  common  cat  is  an  example.  The  essential 
characters  of  this  genus  repose  on  the  strong,  sharp,  re- 
tractile talons  with  which  all  the  four  feet  are  armed,  and 
the  corresponding  destructive  nature  of  the  dentary  or- 
gans. ThesecontUt  of  six  small  incisors  in  each  jaw,  the 
exterior  ones  larger  than  the  rest ;  two  lour  and  strong 
laniaries,  bounding  the  series  of  incisors  in  the  low  er  jaw  ; 
and  two  In  the  up|>er  jaw  of  still  greater  length  and 
strength,  conical,  sharp- pointed,  slightly  incurved,  and 
separated  from  the  incisors  by  an  interval  corresponding 
in  sise  with  the  summits  of  the  inferior  laniaries,  which 
always  pass,  when  the  mouth  is  closed,  in  front  of  those 
of  the  upper  jaw. 

The  molar  teeth  are  four  in  number  on  each  side  of  the 
upper  jaw,  and  generally  three  on  each  side  of  the  lower ; 
the  two  anterior  in  each  series  are  smaHer  than  the  third, 
and  furnished  each  w  ith  a  single  conical  pointed  middle 
process.  The  third  molar  is  the  largest  in  both  jaws,  and 
present*  a  very  characteristic  form  In  the  lower  one  being 

in  two  s 


play  upon 

fate  of  three  corresponding  lobes  of  the  tooth  above 


the  appulse  of  the  lower  rarnaailal  or  sectorial  tooth  la 
checked,  and  the  upper  gum  defended,  by  an  internal  tu- 
bercle in  the  upper  sectorial .  The  fourth  molar  in  the  upper 
jaw  Is  placed  within  the  posterior  margin  of  the  thud, 
and  presents  a  simple  transverse  slightly  convex  plate, 
affording  additional  surface  for  the  Inferior  sectorial  to 
work  against.    The  claws  and  teeth  above  described  are 
hctter  adapted  for  the  seizure  and  destruction  of  living 
animals  than  arc  those  of  any  other  mammalia  ;  and  the 
power  of  wielding  these  weapons  is  enjoyed  In  a  corre- 
sponding degree  of  perfection.  There  are  no  quadrupeds 
in  which  the  muscles  of  the  jaws  and  limbs  are  more 
fully  developed.    The  teeth,  as  we  have  seen,  arc  few, 
though  formidable  :  those  of  the  lower  jaw  occupy  only 
it*  anterior  half;  the  rest  of  the  jaw  consisting  chiefly  of 
m  broad  and  high  coronoid,  and  a  strong  angular  process 
for  the  implantation  of  the  immense  muscles  destined  for 
it*  movement*.   The  skeleton  of  the  feline  animals  pre- 
sents a  light  but  well-built  mechanism :  the  bones,  though 
slender,  are  extremely  compact ;  the  trunk,  having  to 
contain  the  simple  digestive  apparatus  requisite  fur  tho 
assimilation  of  highly  organized  animal  food,  is  compa- 
ratively slender,  and  flattened  at  the  side*.  The  muscular 
forces  are  thus  enabled  to  carry  the  light  body  along  by 
extensive  bounds,  and  it  is  thus  that  the  largest  feline* 
generally  make  their  attack.    When  the  Impetus  of  tho 
spring  is  added  to  the  stroke  of  the  paw,  the  Honor  tiger 
has  power  to  feU  an  ox,  or  smash  the  skull  of  a  man  at  a 
single  blow ;  and  as  the  strength  of  the  neck  correspond* 
with  that  of  the  jaws  and  limbs,  they  are  enabled  to  bear 
away  with  ease  animal*  bigger  and  heavier  than  them- 
selves.   It  fortunately  happens  that  the  feline  animals 
have  not  the  instinct  of  sociality,  otherwise  what  terres- 
trial species  could  withstand  a  troop  of  lions  or  tigers 
hunting  in  concert  like  a  pack  of  wolves  ?   "  Consciou* 
of  their  own  undisputed  superiority,"  says  the  author  of  a 
favourite  zoological  work,  "  which  secure*  them  against 
the  attacks  of  other  animals,  each  with  hi*  female  part- 
ner occupies  a  solitary  den.  which  is  usually  concealed  in 
the  depths  of  the  forest.  Hence,  when  pressed  by  hunger, 
they  issue  forth  in  search  of  their  prey,  which  they  rarely 
attack  with  open  force ;  but  stealing  on  with  noiseless 
tread,  or  stationing  themselves  in  ambush  in  such  situa- 
tions as  appear  suitable  to  their  purpose,  watch  with  In- 
defatigable patience  the  approach  of  their  victim.  Their 
motions  are  peculiarly  characteristic  of  their  habits  and 
mode  of  life.    Incapable  of  long-continued  speed,  their 
usual  gait  is  slow,  cautious,  and  stealthy,  with  their  pos- 
terior limbs  bent  beneath  them,  and  their  ears  distended 
to  catch  the  most  trifling  noise.  Guided  by  these  organs, 
the  internal  structure  of  which  is  highly  developed,  they 
trace  the  sound  01  footsteps  to  an  almost  Incredible  dis- 
tance, and  direct  themselves  toward*  their  prey  with  un- 
erring certainty.   In  thl*  quest  the  sense  of  smell,  which 
they  possess  in  a  very  low  degree,  affords  them  but  little 
assistance  :  their  sight,  however,  is  good,  and  serves  them 
equally  well  both  by  day  and  night,  their  extremely  di- 
latable pupils  adapting 
cision  to 


th  admirable  pre- 
To  this  object  the 


intensities  of  light, 
frequently  elongated  form  of  their  pupils,  the  light  green 
or  yellow  colour  of  a  large  |»ortioii  of  the  choroid  coat  of 
their  cyca,  and  the  extent  of  their  nictitating  membrane 
must  also  essentially  contribute. 

"  No  sooner  is  the  object  of  their  pursuit  within  reach 
of  their  attack  than,  suddenly  bursting  forth  from  their 
lurking  place,  or  changing  their  slow  and  stealthy  pace 
for  a  furious  and  overwhelming  tntund,  they  dart  w  ith 
the  velocity  of  lightning  upon  their  terrified  victim.  The 
great  strength  and  extreme  flexibility  of  their  fore-paw  s 
enable  them  at  once  to  dash  him  to  the  earth,  and  to 
seize  hi  in  with  an  irresistible  grd*^>.   They  then  proceed 
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FELLING  TIMBER. 

to  rend  him  In  pieces  by  the  united  effort*  of  their  teeth 
and  claws,  and  gorge  themselves  upon  hU  lacerated  flesh." 

The  feline  animaU  or  cat*  constitute  a  well-defined  and 
circumscribed  genu*.  The  leopard*,  panther*,  jaguar*, 
aud  tiger*  are  the  mo»t  typical  or  truly  feline  specie*  ; 
in  these  the  beauty  of  colouring,  slcckucss  of  skin,  ele- 
gance of  form,  craft,  suspicion,  bloodthlrstlncss,  agility 
under  excitement,  and  sloth  during  repletion,  are  most 
strongly  manifested.  The  linn  combines  more  robustness 
of  body  with  the  feline  attributes  ;  and  his  pre-eminent 
stature  receives  an  air  of  nobility  and  grandeur  from  the 
mane  that  decorates  his  head  and  neck.  He  has  the 
credit,  too,  of  a  greater  share  of  boldness  and  generosity 
than  the  other  cats.  His  vocal  organs  also  exhibit  a 
modification  of  structure  not  present  In  the  other  felines, 
by  which  he  has  the  power  to  utter  his  tremendous  roar  ; 
— a  roar  which,  when  tent  forth  under  the  excitement  of 
hunger,  scares  from  their  hiding  place*  the  timid  ru- 
minants which  may  be  lurking  within  the  compass  of 
its  fearful  reverberation*.  Among  the  felines,  one  group 
is  characterised  by  the  »hortncs»  of  the  tall,  and  the  tuft 
of  hairs  on  the  tip  of  the  ears  ;  this  includes  the  lynxes. 

The  cheetah,  or  hunting  leopard,  deviates  most  in  the 
half-retractile  condition  of  the  talon*  and  the  upright 
carriage  of  his  body  from  the  true  feline  characters ; 
and  with  these  physical  modification*  is  combined  so 
much  of  the  canine  disposition  as  enables  this  species  to 
be  used  In  pack*  for  the  purposes  of  the  chase. 

The  middle-sized  cats,  which  lurk  in  the  branches  of 
trees,  as  the  leopards,  ocelots.  &c.  havca  fulvous  ground 
colour,  broken  by  irregular  dark  spot*  ;  a  marking  which 


admirably  adapts  them  for 
A  similar  relation  of  adaptation  to  the 
their  destructive  habits  may  be  traced*  in  other  species. 
The  tiger,  for  example,  which  prowls  on  the  ground, 
stealthily  towards  his  victim  between  the 


of  the  trees  and  plant*  of  the  jungle,  has  his  bright 
ground  colour  Interrupted  with  black  vertical  stripes. 
The  lion,  which  traverses  the  parched  deserts  of  Africa, 
and  lies  In  wait  to  intercept  the  antelopes  which  bound 
in  troops  from  one  oasis  to  another,  would  be  rendered 
too  conspicuous  if  his  tawny  hide  were  ornamented  by 
the  stripes  or  spots  that  characterise  the  feline  livery  ; 
these,  therefore,  which  are  obvious  enough  In  the  earlier 
periods  of  his  existence,  become  obliterated  as  he  attains 
to  maturity.  A  smaller  feline  species,  the  puma,  or  Ame- 
rican lion,  which  plays  the  predatory  character  in  a  cor- 
responding theatre  of  the  New  World,  presents  a  similar 
uniformity  of  colour. 

The  feline  animals  bring  forth  from  two  to  six  young 
ones  at  a  birth.  The  domestic  cat  I*  the  most  fertile  ; 
a  circumstance  which  arises  from  the  abundance  of  food, 
shelter,  and  protection  con*equent  on  her  alliance  with 
man.  But,  as  has  been  frequently  remarked,  this,  of  all 
domesticated  animals,  is  the  least  servile  or  restrained  ; 
and  though  Instanc  es  of  personal  attachment  are  not 
wantingj  the  affection  of  the  cat  is  rather  to  the  house 
than  to  its  owner.  There  arc  many  singularities  In  the 
nature  of  the  cat,  which  perhaps  our  comparatively  li- 
mited acquaintance  with  the  other  felines  leads  us  to 
regard  as  peculiar  to  this  species.  She  is  remarkably 
nervous,  and  readily  startled  ;  gives  out  the  electric  spark 
when  her  fur  is  rubbed  contrary  to  its  direction,  as  Is  very 
conspicuou*  when  this  it  done  In  the  dark.  Under  the  ex- 
citement of  fear,  the  same  effect  Is  produced  on  the  long 
hair*  of  the  tall  a*  if  a  stream  of  electricity  were  transmitted 
through  them,  and  they  all  stand  out  from  the  surface  to 
which  they  are  attached,  giving  the  tail  an  appearance  of 
treble  its  usual  thickness  ;  at  the  same  time  the  back  is 
raised,  and  the  body  drawn  into  its  smallest  compass. 
Cat*  are  attracted  by  peculiar  odours,  and  exhibit  a  vio- 
lent fondness  for  catmint  and  valerian,  rubbing  their 
noses  and  rolling  themselves  In  the  latter  with  signs  of 
great  and  uncontrollable  excitement.  Cats  arc  very 
cleanly,  arc  fond  of  warmth,  and  seek  a  soft  place  for 
their  repose.  They  express  their  satisfaction  by  a  pecu- 
liar soft  vibrating  noise  called  "  purring." 

FE'LLING  TIMBER*  In  Arboriculture,  when  a 
full-grown  tree  is  ait  down  It  is  said  to  be  felled ;  but 
this  term  is  never  applied  to  young  trees  or  bushes,  un- 
dergrowth, or  hedges,  which  are  said  to  be  rooted  out  or 
cut  over.  Much  has  been  written  respecting  the  proper 
season  for  felling  trees  ;  some  arguing  in  favour  of  mid- 
winter, and  other*  In  favour  of  midsummer.  The  question 
principally  turns  upon  the  quantity  and  the  value  of  the 
soft  or  outer  wood  in  the  trunk  of  the  tree  to  be  felled 
known  by  forester*  and  carpenters  as  the  sap.  As  this  sap 
or  outer  wood  i*  the  only  portion  of  the  trunk  In  which 
the  sap  or  juice*  of  the  tree  circulate,  it  is  evident  that 
If  no  value  lie  set  upon  it  the  tree  may  bo  cut  down  at 
any  season  ;  because  the  truly  valuable  part  of  the  trunk, 
the  mature  timl»cr,  is  impermeable  to  the  sap  in  it*  ascent 
through  the  soft  word,  and  is  therefore  In  the  same  state 
at  every  season  of  the  year.  On  the  other  hand,  where 
much  value  is  attached  to  the  soft  or  outer  wood,  where 


is  h  u^cd  to  be  made  as  valuable  as  pos- 


slble,  or  where,  as 


of  comparatively  young 


FELO  DE  SE. 

trees,  the  greater  part  of  the  trunk  consists  of 
felling  ought  to  take  place  when  there  is  least  sap  In  the 
course  of  circulation.  This  season  is  without  doubt  mid- 
winter, which,  all  other  circumstance*  being  equal,  it 
unquestionably  the  best  season  for  fulling  timber  ;  th« 
next  best  bein**  inidsummmer,  when  the  sap  is  chief]) 
confined  to  the  youug  shoots,  the  circumference  of  tlx 
soft  wood,  and  the  bark  :  as  the  worst  Is  the  spring,  just 
before  the  development  of  the  buds,  when  the  tree  u 
fullest  of  sap,  ana  receiving  constantly  fresh  supplio 
from  the  root ;  and  in  autumn,  immediately  before  tlx 
fall  of  the  leaf,  when  there  is  a  superabundance  <>! 
sap,  from  its  being  as  it  were  thrown  out  of  employ- 
ment by  the  falling  of  the  leaf.  In  general,  all  the  so'fi 
woods,  such  as  the  elm,  lime,  poplar,  willow.  &c,  shouhl 
be  felled  during  winter ;  hard  wood*,  like  tho  oak,  beech 
ash.  Arc.  when  the  trunks  are  of  large  site,  and  valued 
I  chiefly  for  their  heart  wood,  may  be  felled  at  any  time. 
FE'LLOW.  In  the  colleges  of  the  English  Univer- 
sities, and  some  other  collegiate  institutions,  the  superioi 
I  members  of  the  foundation*  are  so  termed  hi  general.  In 
some,  however,  all  members  of  the  foundation  are  fellow  i 
from  their  admission.  The  usages  of  different  foundation) 
in  the  two  universities  vary  so  materially,  that  no  genera! 
account  will  apply  equally  to  all.  The  fellows  are,  in  ge- 
neral, graduates ;  elected  either  on  free  competition,  01 
according  to  limitations  fixed  in  the  statutes  of  foundation 
Most  fellows  are  obliged  to  abandon  their  fellow  ships  ii 
they  do  not  take  orders  at  a  certain  period  :  there  are,  how  • 
ever,  lay  fellowships  in  both  universities.  Fellowships  arc 
also  vacated  in  the  universities  (without  exception)  bj 
;  and  by  the  acceptance  of  preferment  In  the 
i>m  the  college,  or  in  some  instances  of  other  pre- 
of  a  certain  value.  From  among  the  resident  f«  I- 
lows  arc  selected  for  the  most  part  the  governing  officers 
and  tutors  of  the  colleges.  The  principal  or  bead  or  the 
college  is  generally  elected  either  by  the  whole  or  a  sc- 
lect  body  of  the  fellows.  There  is  a  distinction  in  *omc 
colleges  between  senior  and  junior  fellowships.  In  point 
of  emolument,  which  does  not  exist  in  others.  At  Cam- 
bridge there  is  also  a  distinction  between  foundation 
fellowships  and  bye  or  appropriation  fellowship* ;  tin 
former  only,  in  mo»t  colleges,  entitling  th 
college  offices.  The  value  of  fellowships  is  extremely 
various  ;  nor  do  they  always  maintain  the  same  amount, 
being  generally  dcjicndent  on  corn-rents.  The  advan- 
tages obtained  by  the  fellow  are  partly  in  income,  partly,  il 
resulent,  in  free  lodging  and  allowance  towards  board 
There  are  fellowships  of  the  value  of  600/.  or  GMV.  pes 
annum,  and  others  of  1007.  or  less  ;  but  a  large  pro|K>rtu>r 
may  be  paid  to  average  from  150/.  to  30f)/.  a  year.  F,ih<n 

and  societies  in  Fngland. 

FELLOWSHIP,  or  PARTNERSHIP.  A  rule  it 
Arithmetic,  of  considerable  use  In  balancing  account 
among  partners  in  trade.  Cousidered  as  an  arithmetic  a 
process,  it  is  simply  a  method  of  dividing  a  number  int. 
parts  which  shall  have  given  proportions  to  each  other 
Fellowship  is  either  simple  or  compound.  To  simpli 
fellowship  belongs  a  question  of  this  sort :  —  "A  contri 
bution  of  20,00(1/.  is  levied  on  three  towns,  and  each  i 
required  to  pay  in  proportion  to  the  number  of  its  in 
habitants.  Now  the  1st  contains  2000  inhabitants,  th 
2d  3000,  and  the  3d  5000;  what  rum  tniut  each  con 
tribute  ?"  This  question  is  obviously  the  same  as  if  i 
had  been  required  to  divide  the  number  20,000  into  thrr 
parts,  having  the  ratios  of  2,  3,  and  ft,  w  hich  is  done  b 
dividing  20.000  by  the  sum  of  2,  3,  and  &,  that  is  by  II 
and  multiplying  the  quotient  by  each  of  those  number 
separately  ;  the  several  results  are  the  sums  require* 
Here  20.000 -j-  10  =  2000  ;  and  2000  x  2  —  4000,  fur  th 
share  of  the  first ;  2000  x  3  «es  6000.  for  the  share  of  th 
second ;  and  2000  x  5  =  10,000,  for  the  share  of  the  thin 
These  results  are  in  the  given  proportions,  and  the 
sura  amounts  to  20,000. 

Compound  fellowship  is  when  the  parts  into  whic 
the  given  number  is  to  be  distributed  are  proportional  I 
more  than  one  set  of  numbers.  This  is  usually  talh 
fellowthip  with  time,  because  in  distributing  the  prof) 
of  a  mercantile  transaction  carried  on  by  several  |*artuc 
the  (hare  of  each  mu*t  be  proportional,  both  to  U 
amount  of  the  capital  he  contributed  and  to  the  time 
was  employed.    It  must  therefore  be  proportional  to  1 1 

{iroduct  of  these  two.    Hence  the  rule  for  compout 
ellowship: —  Multiply  each  stock  by  the  time  of  its 
ti nuance,  the  products  are  the  numbers  to  which 
several  parts  of  the  sum  to  be  distributed  mutt  Ik- 
portion*]  ;  and  with  these  numbers  proceed,  as  in' 
case  of  single  fellowship.     Both  cases,  it  may  I*- 
marked,  belong  to  what  is  more  correctly  r 
trihutire  Proportion. 

FE'LO  1)K  SE.    In  Law.  one  who  is 


FE'I.O  DE  SE.  In  Law.  one  who  Is  found  bv  I 
coroner's  jury  to  have  laid  violent  hand*  on  hims.'lf, 
occasioned  his  own  dealh  feloniously.  This  verdict  < 
cations  forfeiture  of  chattels,  real  and  perional  -  l„.t  • 


« 

personal  ;  lmt  % 
of  lands  of  Inheritance.  One  found  felo  de  so  was  ft 
merly  burled  in  the  king's  highway,  with  a  stake  drlr 
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ftmugh  the  heart;  but  since  1*23  (4  G.  4.  e.  M.),  prl- 
i  Jtrjj  buried  in  a  burial  ground,  between  the  hour*  of 
ni-w  and  twelve  at  night. 

FF/LONY.  (A  word  of  uncertain  derivation.  Sir 
H  vp.-lni.in  derive*  it  from  th»  won!  fee  or  tief.  md  the 
Teutonic  lohn.  reward  or  price;  that  which  costs  or  for- 
ffiti  land.  More  probably  from  the  same  root  with  the 
trrb  to  foil.)  In  Law,  in  the  general  sense,  comprises 
«<tt  species  of  crime  which  occasioned  at  common  law 
forfeiture  of  lands  and  goods.  Treasons,  therefore, 
are.  strictly  speaking,  fasOtilsw,  though  in  common  lan* 
-u---  iii»tingui»hed  fri.in  them.  The  term  (<  l<<m  ap- 
pears, in  feudal  law,  to  have  been  synonymous  with 
'-•'•itur.-  t..  the  feudal  lord.  The  gi  neral  punishment 
savbed  to  felony  at  common  law  was  death  ;  and  if  any 
>ut-tt*,  rren  now,  makes  a  new  offence  felony  without 
iT*-etfrtnp  the  punishment,  the  law  implies  it  to  be 
npitaJ.  But  some  species  of  felony  were  not  thus  pu- 
i  law  ;  and  the  gradual  operation  of 


ii.vred  opinion  upon  our  code  has  removed  this  punish- 
es Y^,^'  but  a  few'  tThc  I,rtnciPal  sp^1***  of  felony 


fu  degree.    The  high 

>'..-n  ,till  punishable  by  death.  The  acts  respect- 
icij  these  offences  were  consolidated  by  7  A-  8  Geo.  4. 
e-  31.  Some  of  them,  as  common  assaults,  Ac,  are  only 
rolulemeanors.  3.  Of  offences  against  property,  the 
treat  body  is  comprehended  under  the  ancient  appel- 
u£s<»n  of  larceny.  3.  Embcsiletnent.  4.  Burglary. 
5.  Mabciou*  mischief  to  property,  arson,  riotous  demo- 
li'.ino  of  churches,  chapels,  nouses,  Ac,  are  capital  of- 
*<-w»  within  this  cla»s.  6.  Forgery.  7.  Numerous 
<?**»eet  of  a  public  nature  (many  such,  however,  amount 
>,rilT  to  misdemeanor)  —  1.  Either  against  the  king  and 
frteroment,  as  treason,  sedition,  embeiilement  of  the 
king's  stores,  Ac. ;  !f.  Against  public  justice  ;  3.  Against 
the  public  peace;  4.  Against  public  trade  ;  6.  Against 
pnbfac  police  and  economy.  Under  this  head  also  are  to 
v  ranked  some  offences  relative  to  game,  while  others 
oane  under  the  description  of  larceny. 

FE'LSPAR.  (Germ,  feldspath.)  An  important  ml- 
vru  rompo«rd  of  silica,  alumina,  and  potash,  with  traces 
<«*  lime,  and  often  of  oxide  of  iron.  Common  felspar  is  of 
»ar.  ius  ihades  of  white  and  red ;  it  forms  an  ingredient 
ia  granite,  and  is  the  base  of  some  other  rocks.  It  is 
aften  crystal  Used,  and  cleaves  into  rhomboidal  frag- 
ments 

Kl  -LTING.    (Clvrm.  Alien.)  ^  The  proce«  by  whtt 

hairs  or  furs  a 
I  in  the  perfection  of  the  felt ;  they 
>  enable  them  to  InterUce  and  Intertw 

snd  rabbit  fur,  wool,  and  beaver,  are  the 
used  ;  they  are  mixed  in  proper  nropor- 
,  and  are  tossed  about  by  the  strokes  of  a  vibrating 
>'nnj  or  how  till  they  become  duly  matted  together. 
FELU'CC A.  (Span,  faluca ;  Fr.  felouquer ;  Ital.  fe- 
A  small  vessel,  carrying  two  masts,  and  propelled 
b)  oars  and  sails,  used  chiefly  in  the  Mediterranean  and 
'<  the  adjacent  coasts  for  coasting  voyages.  Small  war 
h-.4i»  used  in  the  same  quarter  arc  also  so  called. 

FEMME    COVERT.      In  Law,  a  term  borrowed 
frwn  the  French  to  signify  a  married  woman. 
FEMUR.    (Lat.  a  tkigk.)    In  Vertebrate  Anatomy, 
nrvt  bone  of  the  leg  or  pelyic  extremity  ;  in  Ento- 
r  'If'i'jr,  the  third  joint  <>t  the  leg,  and  is  long,  and  usually 
oppressed. 

Fiaca.  In  Architecture,  the  Interstitial  space  between 
IV  rhanuels  in  the  triglyph  of  the  Doric  order.  These 
femora  are  scmetimej  called  the  legs  of  tho  triglyph. 

FENCB.  Any  contlm  ious  line  of  obstacle  interposed 
•7  Jrl  between  one  portion  of  the  surface  of  lancl  and 
*Q'<her  for  the  purpose  of  separation  or  exclusion. 
iV  kind  of  obstacle  or  material  differs  according  to  the 
initials  which  are  to  be  separated,  excluded,  or  confined, 
the  nature  of  the  toil  and  situation.  All  fences  arc 
live  or  dead,  or  a  compound  of  these.  Live 
J^wes  are  hedges  ;  that  is,  rows  of  shrubs  placed  close 
•jWkff,  and  pruned  on  the  sides,  so  as  to  form  a  sort 
•*  uving  »aif.  Dead  fences  are  cither  stone  walls, 
Bounds  (,f  earth,  or  structures  of  wood  or  of  other  tna- 
t-nah  raised  above  the  ground's  surface,  or  upon  ditches 
^ratrd  in  it.  The  latter  are  sometimes  filled  with 
Mixed  fence*  are  those  in  which  some  kind  of 
•*i  fence  is  used  with  some  kind  of  live  fence ;  for 
.  a  ditch  with  a  bank  of  earth  on  one  side,  or  a 
1 1  wall  or  a  hedge  on  one  *idc  ;  the  latter  the 
— — A  of  all  fences.  The  Introduction  of  fences 
•Mo  agriculture  was  about  as  great  an  improvement  in 
V*  l  "*re»s  of  that  art,  as  that  of  the  principle  of  tho 
*»iwt.»  „, labour  into  the  art  of  manufacture. 

ySD  OFF.  The  sea  term  for  pushing  off  a  boat  or 
body  to  break  the  shock  or  avoid  contact. 
TEATE   (Lat.  fenestra,  a  window),  in  Ea- 


FERMENTATION. 

tomology,  signifies  the  naked  hyaline  transparent  spots 
on  the  wings  of  butterflies. 

FK'N  LANDS.  Land*,  the  subsoil  of  which  is  con- 
stantly in  a  state  of  saturation  «  ith  water,  and  the  sur- 
face is  liable  to  be  overflown  by  rivers  or  streams  during 
spring  or  autumn.  The  soil  of  these  lands  is  generally 
black,  light,  and  rich,  to  the  depth  of  two  or  three 
feet ;  and  as  tho  surface  water  readily  filtrates  through 
this  soil  to  the  subsoil,  fen  lands  generally  produce  bulky 
crops  of  grass  and  com.  As  they  have  very  seldom  any 
natural  outlet  for  drainage,  tills  is  generally  performed 
by  machinery  ;  and  when  this  Is  the  case  few  lands  are 
more  productive.  Till  lately  windmills  were  employed 
for  draining  the  English  fens ;  but  steam  is  now  frequently 
had  recourse  to  as  the  moving  power,  and  the  advantage* 
to  the  cultivator  are  immense ;  because  he  can  lay  his 
lands  dry  at  the  season  when  it  is  most  convenient  that 
they  should  be  so,  whereas  the  operation  of  the  wind- 
mill is  always  a  matter  of  chance.  For  an  account  of  the 
Fens  in  England,  see  British  Statistic*  ;  and  M'Culloch's 
Geographical  Did.,  art.  "Bedford  I^vel." 

FE'OFFMENT.  In  Law.  a  species  of  conveyance. 
It  was  in  early  times  the  public  and  solemn  mode  of 
alienating  lands  and  tenements  in  possession,  and  was 
performed  by  a  deed,  accompanied  by  livery  of  seisin  ; 
which  last  was  the  deliver}-  of  the  land  Itself,  effected  by 
certain  symbolical  acts  and  customary  words.  As  secret 
conveyances  to  uses  gradually  prevailed,  feoffments  fell 
comparatively  Into  disuse.  The  grantor  is  termed  the 
feoffor,  and  the  person  receiving  the  feoffee. 

FKR/K.  (Lat.  ferus,  wild.)  The  name  given  by  Lin- 
ncus  to  the  order  of  Mammalia  comprehending  those 
which  subsist  more  or  less  exclusively  on  the  flesh  of 
other  animals.  They  are  characterised  by  having  three 
kinds  of  teeth.  Incisors,  canines,  and  molars ;  unguiculate 
extremities,  without  an  opposable  thumb  on  the  fore  foot, 
but  with  the  power  of  rotation  in  the  forearm.  This 
order  corresponds  with  the  Insectivora,  and  the  Plant!- 
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grade,  Digitigr 
Carnassiers. 

FE'RGUSONITE.  In  Mineralogy,  a crys 
pound  of  columbic  acid  and  yttria  with  a  small 
of  xirconia,  and  of  oxides  of  tin,  cerium,  iron,  and  i 
It  has  hitherto  only  been  found  in  Greenland. 

FE'RLC  In  Roman  Antiquities,  solemn  religious 
festivals.  The  most  celebrated  were  the  Feria?  Lat  inn? 
(Latin  holidays),  celebrated  on  the  Alhan  mount  by 
ail  the  states  of  Latium  In  common.  The  deputies  of 
the  various  cities,  with  those  from  Rome,  met  on  tho 
Alhan  mount,  where,  under  the  presidency  of  the  latter, 
they  sacrificed  a  bull  to  Jupiter  Latialls,  and  under  sanc- 
tion of  this  ceremony  took  oaths  to  preserve  their  mutual 
friendship  and  alliance.  This  festival  was  originally  in- 
stituted by  the  second  Tarquin.  in  whose  time  and  long 
subsequently  It  lasted  for  one  day  only  ;  but  in  nrocc«s 
of  time  it  extended  to  four.  It  was  observed  by  the  con- 
suls regularly  before  they  set  out  for  their  provinces. 

FEHINES.  (Lat.  ferus,  wild.)  The  English  equi- 
valent of  the  Carnassiers  of  the  system  of  Cuvier ;  but 
generally  employed  to  designate  the  group  correspond- 
ing with  the  Fertr  of  Linnseus,  and  excluding  the  bats 
(Cheiroptera),  which  form  the  first  family  of  Cuvicr  s 
Carnassiers. 

FERMENT.  (Lat  ferveo,  /  boil.)  The  substance 
which  is  essential  to  the  process  of  fermentation.  It  is 
either  naturally  present  in  the  fermentable  juice,  as  in 
the  grape  ;  or  It  is  added,  as  in  the  manufacture  of  beer, 
where  yeast  constitutes  the  ferment.  Ferments  arc  of  an 
albuminous  or  glutinous  character  ;  the  presence  of  nitro- 
gen seems  essential  in  their  composition,  hence  they  are 
classed  by  chemists  among  axotised  compounds.  Their 
modus  operandi  Is  still  unexplained. 

FE'RMENTA'TION.  (Lat.)  When  certain  vege- 
table substances  are  dissolved  in  water,  and  subjected  to 
a  due  temperature  (between  <J.V  and  <»°),  they  undergo  a 
series  of  changes  which  terminate  in  the  production  of 
alcohol  or  spirit ;  these  changes  constitute  the  phenomena 
of  vinous  fermentation.  Sugar  and  some  ferment  arc 
essential  to  tho  process  ;  and  during  the  formation  of  tho 
alcohol  the  sugar  disappears,  and  carbonic  acid  is  moro 
or  less  abundantly  evolved.  The  simplest  case  of  ferment- 
ation is  that  of  must,  or  of  tho  expressed  juico  of  tho 
grape,  which  when  exposed,  either  in  close  or  open  vessels, 
to  a  temperature  of  about  70°,  soon  begins  to  give  off  car. 
bonic  acid,  and  to  become  turbid  and  frothy  ;  after  a  time 

t  is  depo- 


rt collects  upon  the  surface, 
the  liquor  which  had  grow 
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The  chief  component  parts  ol  must  are  water,  sugar,  mu- 
cilage,  gluten,  and  tartar.  During  the  fermentation  <  ar- 
bonic  acid  cscaj>es,  the  sugar  disappears,  and  with  It  tho 
greater  part  of  the  mucilage ;  the  gluten  chiefly  forms  the 
scum  and  a  portion  of  the  sediment ;  and  the  tartar, 
originally  in  solution,  is  thrown  down  in  the  form  of  a 
coloured  deposit.  It  appears,  therefore,  that  the  new  pro- 
ducts, which  arert/tYiJWand  carbonic  acid,  are  principally 
formed  at  the  expense  of  the  sugar ;  and  Gay  Lussacs 
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experiments  hive  shown  that  45  pounds  of  sugar  are 
re- (>lvcdt  in  the  process  of  fermentation.  Into  '1A  of  alcohol 
and 'll  of  carbonic  acid.  Sugar  and  water  alone  will  not 
ferment ;  the  ingredient  requisite  to  the  commencement 
of  the  change  is  the  gluten,  w  hich  absorb*  iu  the  first  in 


stance  a  little  oxygen  from  the  air,  becomes  insoluble, 
and  induces  the  subsequent  changes.    The  reason  why 


grapes  never  ferment  till  the  juice  is  expressed,  seems  to 
depend  upon  the  exclusion  of  air  by  the  husk  or  mem- 
branes ;  and  if  grapes  be  bruised  in  a  perfectly  close  vessel, 
carcfullyexcluding  oxygen,  the  juice  undergoes  no  change; 
so  that  the  mere  breaking  down  of  the  texture  of  the  fruit 
Li  Insufficient.  But  a  very  short  exposure  of  the  pulp 
to  air  is  sufficient  to  induce  that  change  in  the  juice  which 
bads  on  to  fermentation,  and  which  is  afterwards  inde- 
pendent of  the  further  contact  of  air,  the  evolution  of 
carbonic  acid  being  exclusively  referable  to  the  decompo- 
sition of  sugar.  In  beer  the  alcohol  is  derived  from  the 
sugar,  original  and  produced,  of  the  malt.  When  wine 
is  exposed  to  air  and  a  due  temperature,  a  secoud  ferment- 
ation ensues,  which  is  called  acetous  fermentation,  and 
which  terminates  in  the  production  of  vinegar.  During 
this  process  oxygen  is  absorbed,  and  more  or  less  carbonic 
acid  in  most  cases  evolved  ;  but  the  apparent  cause  of  the 
formation  of  vinegar  Is  the  abstraction  of  hydrogen  from 
the  alcohol,  so  as  to  leave  the  remaining  elements  in  such 
proportions  as  to  constitute  acetic  acid.  Thus  alcohol  is 
theoretically  constituted  of  charcoal,  water,  and  hydrogen ; 
and  acetic  acid  of  charcoal  and  water  only :  the  oxygen  of 
the  air,  therefore,  converts  the  hydrogen  of  the  alcohol 
into  water,  and  so  effects  the  change  into  vinegar. 
FE'KMO.  Sec  Canto  Fbrmo. 

FERN  KOOT.  The  root  of  the  Atpidium  fiUx  mat, 
or  male  fern.  About  two  drachms  of  the  dried  root,  in 
powder,  followed  up  by  a  brisk  purge,  is  occasionally 
given  as  a  vermifuge.  It  was  Madame  Nouffer's  cele- 
brated specific. 

FERNS.  Cryptogamic  plants  of  the  highest  grade  of 
development,  and  more  especially  remarkable  for  the  per- 
fect manner  in  which  their  leaves  arc  formed.  See  Filicks. 

FE'RRO-CYA'NIC  ACID.  A  compound  of  3  atoms 
of  cyanogen,  2  of  hydrogen,  and  1  or  iron.    It  is  the 


ferro-ckyaxic  acid  of  Mr.  Forrett,  the  terra  chyazic  being 
composed  of  the  initials  of  carbon,  hydrogen,  and  aiotc, 
which  arc  the  ultimate  elements  of  hydro-cyanogen. 

FERRU'GO.  In  Botany,  a  disease  of  plants,  commonly 
called  rust.  It  is  caused  by  the  presence  of  myriads  of 
minute  fungi,  chiefly  of  the  genus  Uredo,  which  arc  to 
plants  what  Intestinal  worms  are  to  animals. 

FE'RRY.  (Germ,  and  Sax.  fahren.  to pats  over.)  In 
Law,  a  right  arising  from  royal  grant  or  prescription  to 
have  a  boat  to  carry  men  and  horses  across  a  river,  and 
to  levy  reasonable  toll.  The  land  on  both  sides  ought  to 
belong  to  the  owner. 

FE'ltULA.  A  genus  of  Umbelliferous  plants  with 
thin  flat  fruit  resembling  that  of  the  parsnip,  and  yellow 
flowers.  The  species  are  chiefly  natives  of  Persia,  where 
they  yield  the  drug  a&afoHida.  According  to  Kannpfcr 
this  fetid  gum-resin  is  an  exudation  from  the  root  of  F. 
asafcrtida  ;  but  there  is  no  doubt  that  It  Is  also  produced  by 
several  other  species. 

FE'SCENNINE  VERSES  (Verses  Fesccnnlnl).  so 
called  from  Fescennia,  an  Etrurian  town,  where  they  first 
had  their  origin,  were  rude  extemporaneous  pieces  of 
poetry  recited  by  the  youth  of  Latium  and  Etruria  at  rustic 
festivals,  especially  at  harvest  home,  with  gestures  adapted 
to  the  sense.  They  consisted  principally  of  raillery  and 
playful  rustic  abuse ;  a  species  of  humour  very  much  In 
vogue  with  the  Grecian' and  Egyptian  country  people  also. 
The  Fescenninc  verses  are  chiefly  remarkable  from  having 

f riven  rise  to  satire,  the  only  class  of  poetry  of  native  Ita- 
lan  growth. 

FE'SCUE  GRASS.  A  valuable  grass  for  meadows 
and  pastures.  (Festuca  pratensis.  I. in.)  In  deep  rich  soils 
somewhat  moist  it  is  considered  as  the  most  bulky  and 
nutritive  of  all  grasses ;  but  iu  |K>orcr  soil*  It  U  equalled, 
If  not  surpassed,  by  the  rye  grass  ( Lolium  perenne),  and 
♦he  meadow  foxtail  grass  (Alcopecurus  pratensis).  The 
meadow  fescue  grows  to  the  height  of  between  two  and 
three  feet ;  but  the  sheep  fescue  (F.  ovarna),  and  several 
other  species,  seldom  grow  above  six  inches  or  a  foot  in 
height,  and  are  chiefly  sown  on  sheep  pastures,  and  used 
to  lay  down  lawus  and  grassy  surfaces  to  be  mown  in 
pleasure  grounds.  All  the  fescues  are  perennials ;  and 
they  are  all  natives  of  Britain. 

FESS.  (Lat.  fascia,  a  wide  belt.)  In  Heraldry,  one  or 
the  ordinaries.  It  Is  bounded  by  two  horizontal  lines  across 
the  escutcheon,  equally  distant  from  the  /est  point  or 
centre  of  the  escutcheon.  A  fess  not  reaching  to  the 
sides  of  the  escutcheon  Is  said  to  be  couped  (cut)  or  hu- 
mctty.  The  diminutives  of  the  fess  are  the  bar.  the  closet, 
and  the  baruiet.  A  fess  with  a  barulet  on  each  side  of  it 
is  «aid  to  be  cotised.  A  fess  removed  to  the  top  of  the 
escutcheon  Is  termed  a  chief,  and  held  to  be  an  honourable 
augmentation. 

FESTOO'N.  (Fr.  feston.)  In  Architecture,  a  carved 
representation  of  a  wreath  or  garland  of  flowers,  or  leaves 
i  IG 
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•  and  fruit,  or  all  of  them.  Interwoven  together ;  thick  In  the 
centre  and  small  at  each  extremity,  where  it  is  fastened, 
and  frequently  turned  over. 
1  E'  T I A  L  S .   See  Fecials. 

FE'TICH,  Fetickism.  The  word  Fetich  Is  said  to  be 
derived  from  the  Portuguese  ;  and  apiioars  to  have  been 
brought  into  commoi.  usage  from  the  writings  of  som* 
travellers  on  the  western  coast  of  Africa.  It  U  now  com- 
prehensively employed  to  signify  any  obiect  of  worship 
not  representing  a  living  (or  rather  perhaps  a  human) 
figure ;  thus  excluding  idols,  properly  so  called.  Feti- 
chism  Is  the  worship  of  material  substance* .  This 
of  religion  prevails  very  extensively 
■  nations,  and  especially  those  of  the 
Negro  race.  Among  the  latter,  tribes,  families,  and  in- 
dividuals have  their  respective  Fetiches  ;  which  are  often 


objects  casually  selected,  or  chosen  under  the  I 
some  occasional  superstition,  as  i 
plants,  *c.  &c. 

FE'TLOCK.  (Quasi  footioek.  whence  the  derivation  ) 
In  the  Manege,  a  tuft  of  hair  growing  behind  the  postern 

•  joint  where  it  grows  Is  called  the 


joint  of  horses ; 
fetlockiolnt. 

FE'TTERED,  in  Zoology,  is  applied  to  the  feet  of 
animals  when  they  arc  stretched  backwards  and  appear 
unlit  for  the  purpose  of  walking ;  or  when  they  are  con- 
cealed within  the  integuments  of  the  abdomen. 

FE'TTSTEIN.   (Germ. /a/ stone.)    See  Elaolitf. 

FKU  (Lat.  feodum, fief),  in  Scottish  Law,  U  used  in 
contradistinction  to  ward-holding  or  military  tenure,  to 
signify  that  holding  where  the  vassal  makes  a  return  in 
grain  or  money  in  lieu  of  military  service.  The  feu 
contract  is  that  which  regulates  the  giving  out  of  land.  ..s 
between  superior  and  vassal ;  the  rent  paid  being  terror 
the  feu  duties. 

FEU'DAL  SYSTEM.  (From  the  modern  Latin  word 
feodum  or  feud;  in  English  fief  or  fee.)  A  body  <*  in- 
stitutions of  a  peculiar  character,  introduced  into  Europe 
by  the  German  and  Gothic  tribes  which  conquered  the 
provinces  of  Rome,  which  prevailed  for  a  long  period, 
and  has  left  important  traces  of  its  existence  in  most  Eu- 
ropean countries.  The  words  flef  and  feud  are  both,  it 
is  conjectured  with  much  probability,  corruptions  of  the 
Greco- Latin  term  emphyteusis  ( pronounced cmphytofsis ). 
signifying  a  contract  whereby  an  individual  acquired  the 
enjoyment  of  a  piece  of  land  without  the  absolute  property 
in  it.    Hence  by  contraction  came  fef  or  fief,  and  by  the 


Another  derivation,  recently  suggested,  is  from  the  Irish 
"  fuldhur."  "  fuidh,"  signifying,  in  the  Brehon  a 
stranger  who  enjoys  land  within  the  domains  of  a  clan,  and 
the  tenure  by  which  he  enjoyed  it.  It  is  singular  that  the 
word  "  vassal  "  is  also  probably  of  Celtic  derivation.  (.S<r 
Vassal.)  The  English  word  ''feud'*  (quarrel  or  strife) is 
of  an  entirely  distinct  origin,  beipg  the  same  with  the 
German  fehde.  The  German  equivalent  lot  fief  is  an- 
other original  word,  lehn. 

It  Is  clear  that  feudal  usages  were  absolutely  unknown 
to  the  ancient  Romans  ;  but  as  among  that  people,  and 
especially  in  the  later  times  of  the  empire,  there  cxifU-d 
certain  customs  which  were  analogous  in  appearance,  al- 
though not  in  origin,  —  such  as  the  establishment  of  mi- 
litary colonies  on  the  frontier,  where  the  tenant  of  land 
was  a  soldier,  and  liable  to  be  called  into  active  duty  ; 
and  the  cultivation  of  great  part  of  the  empire  by  coh/m, 
a  distinct  class  of  men,  raised  above  the  condition  of  the 
slave,  and  yet  bound  to  render  services  to  the  proprietor, 
and  in  some  instances  annexed  to  the  soil. — the  nartwuiam 
in  many  instances  adapted  the  conventional  language 
and  the  laws  of  Rome  to  their  own  native  customs  ;  thus 
producing  a  confusion  of  idiom  and  practice,  of  which  a 
better  instance  cannot  be  found  than  the  fact  already 
mentioned,  that  the  word  "  feud"  itself  is  derived  from 
a  legal  term  of  the  Greek  empire  (emphyteusis). 

The  Immediate  result  of  the  conquest  of  Gaul,  Italy 
and  Spain  by  the  various  barbarian  tribes,  was  the  di- 
vision  of  the  lands  (except  such  portions  as  were  left  in 
the  possession  of  the  Roman  cultivators  and  only  rcn. 
dered  liable  to  tribute)  between  ail  the  armed  men  of  t\» 
nation.  The  shares  were  undoubtedly  unequal  even  ir 
the  earliest  of  these  divisions  ;  but  however  differing  in 
point  of  wealth,  all  the  free  proprietors  were  equal  in 
right*:  all  were  held  liable  to  serve  with  the  national 
force  when  called  into  the  field  ;  all  had  a  voii 
,  in  the  making  of  laws  and  in  the 
.  These  free  citizens  are  called  by  va 
the  legislation  of  the  different  tribes ;  the 
bard  title  of  Arimannus  (ehren-mann.  w<« 
or  heer-man,  warrior)  seems  to  have  been  the  most  per- 
manent. Such,  however,  was  the  general  constitution  ol 
the  kingdoms  of  the  Lombards  in  Italy ;  the  Franks  ir 
Gaul ;  the  Visigoths,  Ostrogoth*,  and  Burgundians  ;  ant 
of  the  various;  states  which  grew  up  within  the  limits  ol 
Gcnnany  itself,  alter  the  confusion  occasioned  by  th< 
great  migrations  had  passed  away. 

The  decay  of  these  aristocratic  republics  was  bronchi 
about  by  nearly  the  same  causes  which  operate  in  unites. 
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E-nutg  all  systems  f  m  i  l.  -!  on  equal  ttv  of  right*  and 
dune*.  The  constant  wars  and  vicissitudes  to  which 
iw  governments  were  subject  naturally  raised  up  among 
"jt  onsen*  some  more  powerful  than  the  rest,  and  ton- 
'-rt»xl  a  great  txdy  of  the  freemen  into  dependents  upon 
The  dukes  aud  count",  and  other  great  men,  be- 
■  era-  the  actual  controllers  of  the  community  :  the  free 
dtsxaa,  wherever  unable  to  associate  for  mutual  pro- 
trnixu  were  subject  to  innumerable  Texations.  From 
tie  earliest  time*,  and  before  the  fall  of  the  Roman  em- 
h— ,  it  had  been  customary  among  the  Germans  for  the 
praxes  and  chief  men  to  be  attended  by  a  select  body  of 
U'Jiful  companions,  whose  dependence  on  them,  and  ser- 
r<v*  due  to  them,  were  recognised  and  fixed  by  general 
'-■&ipe.  This  custom,  under  the  new  circumstances  of 
8*  Germanic  and  Gothic  kingdoms,  acquired  peculiar 
an  object  of  ambition  to  the  chieftains 
i  possible.  With  this  view, 
an  was  exercised  by  them  toward* 
to  induce  him  to  abdicate 
their 

of 
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the  character  of  a  territorial 
The'  Arimannus  was  induced  to  surrender 
sf  hit  free  or  allodial  lands  to  the  king  or  count,  and 
y*amt  his"  liegeman  "  (fidelis),  "antmstion  "  (our  Eng- 
b-a  word  trust  comes  from  the  same  origin),  "  vassal," 
w  -  roan  "  (homo,  w hence homa^i urn,  homage), receiving 
'*rk  his  lands  to  hold  of  the  superior.  This  process  can 
'--it j  now  be  traced  by  insulated  documents  and  historical 
»Kti ;  bat,  arising  out  of  the  same  circumstances  in  most 
Mnjrries  of  Western  Europe,  It  took  in  all  of  them  nearly 
th»  wuue  course.  It  is  ably  developed  by  Hallam  (in  his 
.  r  i.n  til*-  Feudal  System),  and  Meyer  {IiilHtm 
f-ai  hsdteiaires,  livre  i.). 

The  surer-* i  and  energy  of  Charlemagne  arrested  for  a 
true  the  decomposition  of  the  old  form  of  society;  his 
'■'"fire  extended  over  nearly  all  those  portions  of  Kurope 
*tu«-h  afterwards  became  feudal ;  and  his  various  laws 
tb.  en,!  of  the  i-ighlh  and  In  ginning  ul  the  ninth  cen- 
j  ••  "•  *.r  'i"  with  a  n-tnarkanl-'  picture  ol  uh.it  may 
>  'died  the  state  of  transition  from  the  allodial  to  the 
fc'dal  system.  We  find  in  them  that  the  free  proprietors, 
w  \rimanni.  still  formed  a  very  numerous  body  ;  and 
"pt  the  exigencies  of  military  service  fell  most  heavily 
*fM  them.  They  were  obliged  to  serve  at  their  own 
r  <t;  while  the  counts,  Ac.  brought  their  vassals  to  the 
i*H  at  their  own  expense.  These  laws  arc  full  of  the 
:i.  '-mlured  bj  tin-  former  class  from  the  powerful 
chieftains .  On  the  other  hand,  the  practice  of 
K  individuals  to  the  person  of  the  sovereign  or 
by  the  grant  of  lands  (benefices),  and  the  obli- 
adoa*  imposed  on  the  inferior  by  the  grant,  are  clearly 
fc-vH^ed.  The  distinction  between  allodial  and  feudal 
•iris  (though  the  Utter  term  was  not  yet  used)  is  as  marked 
»  «t  any  subsequent  period.  But  benefices  were  not  yet 
r:  it  is  doubted  by  the  most  learned  writers, 
generally  or  frequently,  pre- 


TV  decay  of  Charlemagne's  empire,  and  the  disasters 
'( the  two  centuries  which  followed  his  reign,  completed 
formation  of  the  feudal  system.  The  great  step  by 
that  change  was  completed  was  when  the  bene- 
or  fiefs  became,  like  the  former  allodial  properties, 
There  can  be  little  doubt  that  this  change  was 
the  result  of  those  disastrous  circumstances  of  civil 
i-'J  harharian  wars  which  during  that  period  relaxed  the 
•;>£ht  bonds  of  the  Carlovingian  monarchy,  and  rendered 
"ery  man  as  far  as  possible  dependent  on  an  immo- 
djt>  superior,  and  independent  of  a  central  authority. 
Ts«?  earliest  express  creation  of  an  hcreilitary  fief  is  con- 
•'li^ed  t0  be  the  donation  of  the  duchy  of  Aquitaine 
t'j  trades  and  his  heirs  by  Charlcs-lc-Chauvc.  The 
rrc»t  vassals  established  their  families  permanently  in 
t»e  lands  which  they  held  of  the  fisc  or  royal  domain: 
'•"wr  liegemen,  in  turn,  were  gratified  by  acquiring  the 
•aae  right  in  their  own  subordinate  fiefs.  There  can  be 
c>  doubt  that  the  nobility  of  modem  Europe  owes  its 
r<nf  in,  hi  general,  to  nearly  the  same  period  and  the  same 
r- *o»es :  tho.se  families  which  succeeded  in  acquiring  ex- 
tr.fitc  fiefs,  and  preserving  them  for  several  generations, 
l*«me  noble  by  prescription.  In  the  meantime,  the 
Anmanni,  or  allodial  proprietors,  found  their  condition 
|»rame  worse  from  generation  to  generation  ;  they  were 
l-jaded  with  services  and  dues  until,  in  the  tenth  century 
<*  u  shown  by  Meyer),  the  term  "  arimannia  "  became 


vMiymous  with  exaction.     But  although  the  feudal 
became  so  generally  prevalent,  that  the  maxim 
>uUc  terre  sans  seigneur"  (importing  that  lands  were 
r>faned  feudal  until  the  contrary  was  shown)  became 
*r-i<Tx!ly  received. yet  in  France  and  Germany  they  never 
beanie  wholly  extinct.    In  some  districts  of  the  former 
the  maxim  was  reversed,  and  lands,  were  pre- 
(See  Hallam.) 

Features  of  the  Feudal  System — This 
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institution  Is  generally  supposed  to  have  been  fully  con- 
solidated by  the  commencement  of  the  eleventh  century: 
the  law  of*  Conrad,  the  Salic,  in  Lombardy  ( Utt'.'i,  con- 
tains all  it*  main  feature*  :  the  Anises  de  Jerusalem,  and 
other  compilations,  show  that  in  a  century  more  it  had 
been  invested  with  all  the  refinements  of  a  legal  system. 

By  the  principles  of  this  system,  the  king  was,  in  the 
last  resort,  proprietor  of  all  the  feudal  lands  of  his  king- 
dom. Those  who  were  infiofl'ed  of  lands  directly  from 
the  crown,  and  owed  homage  and  service  to  the  king, 
weretermed  tenants  in  chief  (in  eaplte),  Ac.  These,  again, 
iufw>fied  other  inferior  tenants,  who  held  immediately  of 
them  ;  and  this  practice  (called  sul»-infeudation)  might  1m 
carriid  on  through  several  gradations.  Thu*  the  same 
Individual  was  a  vassal  or  dependent  of  the  crown,  and 
Uird  or  suzerain  with  reference  to  his  own  vassal  who 
held  of  him,  also  termed  mesne  or  mediate  lord,  a  term 
which  comprehended  both  these  relations.  But  although 
all  perfect  fiefs  resembled  each  other  in  their  theoretical 
character,  and  particularly  In  their  great  attribute  of 
military  service;  yet,  in  point  of  fact,  tenant 
Immediately  of  the  crown  stord  in  very  dlfferet 
of  subordination.  Thus,  in  France,  the  great 
(the  Dukes  of  Normandy.  Britany.  Ac.)  were  Immediate 
tenants  of  the  crown,  but  In  effect  almost  independent  of 
It  ;  while  they  exercised  much  stricter  sovereignty  over 
their  own  immediate  tenants.  But  other  lands,  being  the 
demesne  of  the  crown  itself,  were  held  of  it  by  lesser 
tenants  in  chief,  who  stood  to  the  king  In  the  same  close 
relation  as  the  vassals  of  the  great  feudatories  did  to  them. 
Thus  the  government  of  France,  at  the  period  when  the 
feudal  system  was  in  greatest  vigour,  was  that  of  a  col- 
lection of  independent  sovereigns,  of  whom  one.  the  king, 
had  a  certain  supremacy  over  the  rest ;  but  each,  within 
his  own  domains,  exercised  an  equal  authority  :  and  such 
was,  In  theory  at  least,  the  constitution  of  every  feudal 
kingdom.  Trie  ceremonies  used  in  conferring  a  fief  were 
chiefly  three  : — 1 .  Homage,  by  which  the  vassal  owned  the 
lord's  supremacy  ;  but  homage  per  paragium.  or  simple 
homage,  was  unaccom|mnied  by  any  feudal  obligation ; 
homagium  llgeum,  or  liege  homage.  Implied  such  obli- 
gations :  the  former  only  was  rendered  to  the  king  by  the 
great  feudatories  above  mentioned.  (See  Hallam' s  Mid- 
dle Ages,  c.'i.  part  I.)  3.  The  oath  of  fealty.  3.  Inves- 
titure, or  the  conveyance  of  feudal  lands,  actual  or  sym- 
bolical. The  chief  obligation  of  a  feudal  tenant  was  mi- 
litary service  ;  but  the  laws  which  regulated  this  essential 
|>art  of  the  contract  were  so  various,  that  it  is  not  possible 
to  give  any  comprehensive  description  of  them.    In  some 

C laces  every  tenant  was  obliged  to  serve  personally  for 
Is  fief,  whether  large  or  small ;  in  others  (as  England), 
the  land  was  divided  Into  a  certain  number  of  equal 
parcels,  from  each  of  which  a  soldier's  service  was  due  : 
the  term  of  service  was  also  variously  regulated  by  cus- 
tom. The  conflicting  rights  of  superior  and  inferior  lords 
to  the  vassal  s  military  service  were  also  never  satisfac- 
torily adjusted.  When  feudality  was  In  its  most  flourishing 
state,  he  commonly  followed  the  banner  of  his  Immediate 
superior,  even  against  the  crown  ;  but  with  the  progress 
of  the  royal  power,  his  obligations  were  gradually  trans- 
ferred to  the  king  as  lord  paramount :  military  service 
was  in  most  cases  rendered  t .  .ninutablc.  in  process  of 
time,  for  an  amercement  in  money.  (See  F.s«  i  aoe.) 
There  were  other  Inferior  obligations  which  attached  to 
the  military  tenures,  commonly  called  feudal  incidents. 
These  were  chiefly,  1 .  Reliefs  ;  i.e.  sums  of  money  paid  to 
the  bird  by  tenants  of  full  age  on  taking  fiefs  by  descent. 
2.  Fines  upon  alienation,  which  were  sums  paid  on  alien- 
ating a  fief;  a  privilege  which  was  only  gradually  ac- 
quired by  feudal  tenants,  being  contrary  to  the  principles 
of  the  Institution.  3.  Escheats  ;  I.e.  the  reversion  of  the 
fief  to  the  lord,  on  failure  of  the  tenant's  heirs  or  forfeit- 
ure. 4.  Aids  |  sums  paid  by  tenant  to  the  lord  mi  certain 
specified  occasions.  And  to  these  may  ln»  added  the  feudal 
rights  of  wardship,  by  which  the  lord,  in  some  countries, 
hod  the  <  u-fody  of  his  tenant's  person,  and  the  enjoyment 
of  his  lands  until  he  was  of  full  age  ;  and  marriage,  by 
which  the  lord  had  the  right  of  disposing  of  such  ward's 
land  in  marriage,  or,  if  the  marriage  were  rejected,  to  a 
sum  of  money  equivalent  to  the  marriage,  i.  e.  a*  much 
as  it  was  presumed  the  party  seeking  the  marriage  would 
have  given  tin'  lord  for  the  alliance.  Forfeiture  of  tho 
fief  to  the  feudal  lord  was  incurred  by  the  tenant's  vio- 
lating any  of  the  original  conditions  of  fealty,  homage, 
and  military  service.  But  the  vassal  was  protected  from 
the  unjust  aggression  of  the  lord  by  that  which  seems  to 
have  been  an  inherent  and  nece*sary  condition  of  tho 
feudal  system  ;  the  judgment,  namely,  of  his  |»eors.  with- 
out which  such  forfeiture  could  not  be  incurred,  sup- 
ported, as  it  wore,  by  the  right  of  private  warfare,  which 
In  the  last  resort  was  the  resource  both  of  the  lord  to 
enforce  oljedience  from  the  vassal,  and  the  vassal  to  protect 
himself  acainn  his  equal  or  his  superior :  on  failure  of 
heirs  Ihe  tief  fell  or  escheated  to  the  lord.  Fiefs  hidden 
by  military  tenure  were,  strictly,  projier  fiefs.  There 
were  also  a  great  variety  of  tenures  by  rendering  par- 
ticular stipulated  services,  cnatid,  for  the  mast  part,  in 


Digitized  by  Google 


FEUDAL  SYSTEM. 


comparatively 

lrr  Uielr  character,  and  constituted  improper  flefs  ;  such 
were,  especially,  tenure*  by  the  performance  of  menial  or 
other  |»er*onal  service*,  from  which  arose  the  English 
grand  terjeanty  (which  see).  All  these  tenures  were  of 
a  higher  or  noble  character  ;  but  in  some  countries  large 
portions  of  the  land  were  held  either  immediately  of  the 
king,  or  mediately  of  feudal  lord*,  by  base  or  inferior 
tenures.  Such  lands  were  styled  flefs  roturiers  In  French 
jurisprudence :  In  English,  this  class  of  tenures  was  com- 
prehended under  the  common  term  of  socage,  which 
comprised  both  tenures  In  free  or  common  socage,  and 
those  In  villein  socage,  from  which  arc  derived  tenures  in 
aneient  demesne.    ( See  Soc  a  r,  e  . ) 

The  division  of  ranks  under  the  feudal  system  corre- 
sponded in  theory,  although  not  precisely  in  practice,  to 
the  territorial  division  of  lands  according  to  their  tenures. 
Those  who  held  their  flefs  by  knight-service  were  the 
anginal  nobility  of  the  soil ;  nor  has  the  class  of  gentry, 
in  most  countries,  any  other  origin.  The  bearing  of 
arras,  the  distinctive  character  of  sirnames,  Ac.  &c,  be- 
came afterwards,  In  course  of  time,  the  distinctive  marks 
of  the  class  of  nobility,  which  no  longer  adhered  so 
closely  to  the  soil  from  which  it  sprang.  Thus  in  France 
we  find  that  a  noble  might,  in  later  times,  hold  a  fief 
roturler,  while  a  roturier  might  hold  a  proper  fief ;  al- 
though, in  such  a  case,  services  such  as  were  rendered  by 
the  gentry  were  of  course  commuted.  But  It  may  be  in 
general  observed,  that  almost  the  whole  soil  of  I-  ranee, 
north  of  the  Loire,  was  under  noble  tenures;  in  the 
south  only  were  free  tenants,  not  noble.  —  a  numerous 


In  many  parts  of  Germany  the  distinction  between 
adelicke  glUer  (noble  fiefs)  and  bauer  gUter  (pcasa 
has  only  been  recently  effaced,  or  still  subsist* :  in 
It  was  abolished  in  lft07.    In  England  the  course 


(peasant  flefs) 
i  Prussia 
of  the 

system 

tenants  In  socage  was  far  more 
hence  the  yeomanry  of  England  formed  a  body  of  men 
to  which  a  parallel  could  hardly  be  found  in  any  other 
country.  The  burgesses,  or  Inhabitants  of  towns,  con- 
stituted in  feudal  realms  a  class  apart ;  and  their  com- 
munities were  either  really,  or  by  Action,  emancipated  by 
royal  charters  from  the  tenure  by  which  they  were  sup- 
posed to  hold  their  land  either  of  the  king  or  some  mesne 
lord.  I -astir,  the  lowest  class  of  the  population  consisted 
of  serfs  or  villeins,  attached  to  the  soil  In  many  Instances ; 
but  whose  state  varied  so  greatly  under  different  circum- 
stances, as  to  render  It  Impossible  to  give  any  general 
description  of  their  condition. 

Such  is  a  very  brief  and  general  outline  of  the  compli- 
cated system  of  rights  and  duties  which  bears  the  his- 
torical name  of  feudal.  It  Is  necessary,  however,  to  add, 
that  this  system  assumed  very  different  shapes  in  the  dif- 
ferent countries  in  which  it  prevailed.  1.  France  was 
the  country  in  which  feudalism  had,  if  not  its  origin,  at 
least  its  greatest  extension,  and  was  most  nearly  reduced 
in  practice  to  its  theoretical  form.  Up  to  the  fall  of  the 
Carlovingian  empire,  that  country  must  he  regarded  as 
an  aggregate  of  provinces,  inhabited  by  different  nations, 
and  governed  by  a  variety  of  laws,  but  acknowledging  the 
sovereignty  of  a  monarch  whose  power  was  more  or  less 
obeyed,  according  to  his  own  personal  talents  and  other 
casual  circumstances.  After  the  separation  of  France  and 
Germany  by  the  treaty  of  Verdun  in  R43.  a  succession 
of  feeble  princes  and  the  Invasions  of  the  Normans  almost 
broke  up  the  slender  frame  of  the  French  monarchy. 
The  governors  or  masters  of  extensive  provinces,  who 
had  by  this  time  secured  to  themselves  the  hereditary 
sovereignty  of  their  respective  benefices,  became  Inde- 
pendent within  their  own  limits :  when  feudal  royalty  was 
continued  under  the  Capet ian  kings,  these  rankest  as  the 
grealMrassals  of  the  crown.  have  been 
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FEVER. 

snectlvc  demesnes,  exercised  a  much  more  real  sorer*  i^t. 
than  that  which  the  former  possessed  over  the  latU-r. 
was  about  the  reign  of  Phlllppc-le-Bel,  In  the  begiunii 
of  the  14th  century,  that  the  feudal  system,  which  h 
lasted  up  to  that  time  from  its  establishment  in  the  I(< 
without  material  Innovation,  was  in  effect  overthrow 
and  that  the  king  of  France  began  to  be  in  reality  in;i*t 
of  his  kingdom.  This  change  was  chiefly  brought  a.l*t 
by  the  extension  of  the  king's  juridical  power  by  mo.i 
of  the  parliamenti :  and  lastly  by  the  convocation  of  t 
states-general,  as  the  representative  body  of  the  w  he 
|  nation:  the  greater  flefs  were  re-annexecf  in  the  cour 
of  events  to  the  crown,  with  the  remaining  power  a: 
privileges  of  their  lords.  —  2.  There  can  be  no  quo^ti 
that  feudal  principles  prevailed  to  a  considerable  d«»trr 
in  the  polity  of  the  Saxons  in  England ;  but  when  tb 
kingdom  was  conquered  by  the  Normans  they  import 
with  them  the  entire  system,  already  Invested  (in  the  1  1 
century)  with  a  legal  and  regular  character.  Ileut 
while  feudalism  grew  up  from  the  circumstances  of  - 
cicty  In  France,  it  maybe  said  to  have  been  transplant! 
as  to  most  of  its  details,  into  England  from  a  foreign  »>  i 
The  land  was  parcelled  out,  as  in  France,  between  hi-^h 
feudatories  and  inferior  tenants  holding  of  them 
knight-service  But  two  circumstances  chiefly  prodor 
the  very  different  shape  into  which  the  system  ultimate 
resolved  itself:  1.  The  existence  of  the  great  bodv 
freemen  of  Saxon  descent,  who  were  neither  reduces!  in 
villenage,  nor  deprived  of  their  lands,  nor  vet  etmoM 
by  being  ranked  along  with  the  Norman  military  tr-n.-ur 
a  The  permanent  national  council,  which  seems  to  ha 
been  every  where  a  peculiarity  of  the  Norman  syst 
government,  and  which,  by  taking  cognizance  of  n 
pertaining  to  the  general  Interests  or  the 
controlled  the  power  of  the  king  and  that  of 
barons  as  single  and  indepei 
try  remained,  even  in  the  most  troubled  period  of  tl 
Plantagcnct  dynasty.  In  constant  union  under  some  em  tr 
authority  ;  and  the  feudal  principles  were  modified,  ho 
by  the  common  law  of  the  land,  and  also  hy  Tar  jo 
statutes,  of  which  that  commonly  styled  by  its  first  H«r 
"  Quia  Emptores,"  passed  in  the  reign  of  Edward  1 
which  put  an  effectual  stop  to  all  farther  tub-trtfeudatt- 
was  perhaps  the  most  effectual.  —  3.  In  German)',  as  w, 
as  France,  the  feudal  usages  seem  to  have  grown  Into 
system  under  the  sovereignty  of  the  Carlovingian  sn 
perors.  But  in  that  country,  owing,  perhaps,  partly  to  tl 
constant  danger  from  foreign  Invasion  on  the  caste 
side,  which  kept  the  people  more  together  under  the  c«- 
tral  authority,  the  sovereigns  never  lost,  during  the  cin 
period  of  the  9th  and  10th  centuries,  so  much  of  th< 
power  as  those  of  France.  Hence  the  greater  vassal*  %\ 
not  acquire  such  complete  Independence  ;  but  when,  alt 
the  1 1th  century,  the  elective  character  of  the  empire  «« 
more  fully  recognised,  the  imperial  power  decayed  ;  ^ 
that  of  the  vassals  rose  during  the  period  in  which  t 
contrary  progress  was  taking  place  in  France.  A  nil 
the  inferior  barons  had  not  been  depressed,  as  in  the  lart 
country,  by  the  overgrown  power  of  the  superior.  <«« 
many  presented  the  example  of  a  country  in  which  • 
feudal  system  was  carried  out  more  completely,  and  fui 
greater  length  of  time,  into  actual  existence  than  a 
other  ;  nor  is  there  any  in  which  the  frame  of  society, 
the  present  day,  shows  so  many  relics  of  Its  long  predon 
nance.  — 4.  In  Italy  the  feudal  system,  under  the  Car] 
\iui:i;\u  government,  was  widely  prevalent.  The  eh 
cause.  In  that  country,  which  weakened  and  brought  it 


lam)  under  Ave  heads:  1.  the  right 
9.  that  of  waging  private  war  ;  3.  the 


4.  the  freedom  from  legislative  control ;  and  5.  the  ex- 
clusive exercise  of  original  judicature  in  their  dominions: 
of  these,  the  fourth  was  the  most  characteristic  of  the 
French  system.  No  general  legislative  power,  vested  iu 
an  assembly  of  the  nation,  seems  ever  to  have  existed  in 
France  as  a  whole.  This  circumstance,  which  In  the  first 
instance  seemed  to  the  great  vassals  their  independence, 
proved  in  the  end  the  cause  of  their  decay  ;  as.  with  the 
gradual  increase  of  the  royal  powers,  the  legislative  au- 
thority of  the  king  himself,  in  the  absence  of  any  recog- 
nised national  council  to  assist  him,  acquired  continually 
increasing  force.  Meanwhile,  the  extraordinary  power  of 
the  great  vassals  in  France  in  some  degree  weighed  down 
that  of  the  inferior  nobility  ;  the  ties  of  feudal  subjection, 
weakened  in  the  highest  relation  (that  between  the  great 
va  sals  md  the  crown ),  were  much  stronger  between  the 
great  lords  and  the  lesser  barons,  chatelains.  or  vavassors, 
who  depended  on  them.  The  king,  according  to  the  es- 
tablishments of  St.  Louis,  could  not  declare  any  new  law 
In  the  territory  of  his  baron  without  his  consent,  neither 
could  the  baron  in  that  of  his  vavassor  ;  but,  in  a  partial 
point  of  view,  the  king  and  the  baron,  within  their  re- 


decay,  or  rather  prevented  its  complete  establishmci 
was  to  be  found  in  the  power  and  independence  of  t 
larpe  towns,  which  at  first  effectually  resisted,  and  aft. 

wards  broke  down,  the  strength  of  the  nobility  5. 

Spain  feudal  tenures  were  of  late  introduction,  and  V( 
partially  known,  except  in  the  kingdom  of  Arraszon. 
6.  In  the  northern  and  eastern  kingdoms  of  Europe  (  X* 


out  general  effect. 

FE'VER.  (Lat.  febrls.)  A  disease,  one  of  the  m« 
general  symptoms  of  which  is  increased  heat  of  the  Ikh 
The  temperature  is  often  actually  higher  than  It  shot 
be  ;  and  often  the  sensations  of  heat,  dryness,  and  ev 
burnlngof  the  skin,  are  excessive.  Independent  of  any  pi 
portlonal  increase  of  thermometric  heat.  The  subject 
lever  has  given  rise  to  an  infinity  of  medical  discussion  a 
theory;  and  the  definitions  of  the  disease,  given  t>v  «j 
ferent  writers,  are  not  less  varied  than  numerous", 
fevers  there  is  generally  great  constitutional  derans 
ment,  unaccompanied  by  local  or  perceptible  orvjai 
disease.  Fevers  generally  begin  with  languor  of  t>u 
and  mind;  chilliness,  amounting  to  shivering',  thott 
the  skin  often  at  the  same  time  feels  hot ;  the  pulse 
quicker  than  it  should  be ;  respiration  hurried  or  lahoii  r« 
pains  are  complained  of  in  various  parts,  and  et)pi>t-i,-^ 
about  the  heaa,  back,  and  loins  ;  the  appetite  fin! Is  n 
or  there  is  nausea  and  vomiting  ;  the  mouth  1*  «I.  y  j"f 
bowels  generally  const i pated  ;  and  the  urine  *.>.-. a! *-< 
ipi.mtlt)    and  deej    in  colour.      i  ll. v,  winch    .  .  >|0ttM 
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FIARS. 

the  first  stag*  of  ordinary  febrile  symptom*,  arc  iuc- 
rw«V  rl  by  alternate  flushings,  a  quicker  and  fuller  pulse, 
rapid  alternation*  of  shivering  and  burning  heat,  and  by 
mm  Lai  anxiety  ami  wandering,  which,  under  a  great 
i*nrtj  of  a&pects  and  modifications,  constitute  the  second 
stage :  they  arc  succeeded  by  the  third  stage,  in  which 
tbf  trading  appearance*  are  a  cleaner  tongue,  a  mure 
uuural  pulse,  a  moist  skin,  calm  mind,  and  the  urine 
nore  copious  in  quantity,  and  deposits  a  se- 
ll cools.  The  symptoms  of  fever  generally 
evening,  which  is  called  an 


go  an  increase  every  evening,  which  is  called  an 
brntton;  and  this  fluctuation  often  takes  place 
th  m  ..:,.«•  in  the  twentv  four  hours,  the  uolenee 


is  called  a  contmued  fever.  After  some 
days,  a  criua  takes  place ;  that  is,  the  symptoms  either 
take  a  favourable  or  an  unfavourable  turn.  If  the  exa- 
n  of  symptoms  are  well  marked,  and 
in  the  day.  the  fever  Is  called  a 
if  the  fever  leaves  the  patient  after  some 
hours'  duration,  and  returns  at  stated  Intervals,  it  U 
called  an  intermittent.  (See  Ague.)  Fevers  arc  also 
variously  denominated,  according  to  the  prevalent  symp- 
toms, as  inflammatory,  typhus  or  putrid,  nervous  fever, 
4c. ;  or  according  to cutaneous  appearances  connected  with 
them,  such  as  scarlet  fever  and  yellow  /ever . 

FIARS.  A  word  of  Gothic  origin,  signifying,  In  Scot- 
land, the  price*  of  grain  for  the  current  year  in  the  dif- 
ferent counties,  fixed  by  the  sheriffs  respectively  in  the 
month  of  February,  with  the  assistance  of  juries.  The 
farm  of  striking  the  fiars.  says  Mr.  BeU,  in  his  Law  Dic- 
tionary, U  prescribed  by  the  Acts  of  Sederunt,  Dec.  21. 
ITU,  and  July  29. 1724.  A  Jury  must  be  called,  and  evi- 
dpoce  Laid  before  them  of  the  prices  of  the  different  grains 
raised  in  Use  county  ;  and  the  prices  fixed  by  the  opinion 
of  the  Jury,  and  sanctioned  by  the  judge,  are  termed  the 
of  that  year  in  which  they  are  struck,  and  regulate 
of  all  grain  stipulated  to  be  sold  at  the  fiar 
ft  ax  prices  also  regulate  the  price  in  con- 
grain  (the  product  of  the  county)  to  be 
ere  no  price  has  been  otherwiM*  agreed 
the  parties.  Having  the  prices  of  grain, 
ed  in  each  county  ha*  greatly  facilitated  the 
Into  Scotland  of  the  practice  of  letting  land 
U  convertible  at  the  prices  of  the  day.  In 
,  where  there  is  no  such  authentic  local  returns, 
is  great  difficulty  in  converting  corn  rent*  Into 
money  rents,  inasmuch  as  reference  can  only  be  made  to 
the  prices  in  some  particular  market,  or  in  the  kingdom 
at  large  ;  the  one  of  which  Is  too  limited,  and  the  other 
too  extensive.  See  BeWs  Law  Dictionary,  ami  the  au- 
thorities there  referred  to. 

FF  AT.    (Lat.)   In  Law,  •  short  order  or  warrant  of 
some  judge  for  making  out  certain  processes.  &c. 
Fiat     In  Bankruptcy.    See  Bankruptcy. 
FI'BRE.    One  of  the  two  bases  of  all  vegetable  struc- 
lt  may  be  compared  to  a  hair  In  inconceivable 
ot  exceeding  ^  of  an  inch; 

divisions  of  root* 
HBHI1.1         In  Botany,  the  minute  subdivisions  of 
arh  being  a  small  bundle  of  annular  ducts,  or 
of  spiral  ves*els  incased  in  woody  tissue  co- 
a  lax  cellular  Integument,  and  in  direct  corn- 
on  with  the  vascular  system  of  the  root.  The 
apex  is  r< irn posed  of  lax  cellular  tissue  and  mucus. 

FFBRIN.  A  term  applied  by  chemists  to  the  mus- 
cular fibre  when  cleansed  by  washing  from  all  adhering 
impurities  ;  or  to  the  coagulum  of  the  blood  when  the 
whole  of  the  colouring  matter  is  washed  out  of  it.  It  is 
•bote.  Insipid,  and  inodorous  ;  its  ultimate  elements  are, 
according  to  Gay  Lussac  and  Tbenard, 

Carbon  ...  AT  36 
Hydrogen         -  -  7'02 

Nitrogen      -         -      -  19  93 
Oxygen 
It  is  merely  a  form  of  albumen. 
Fl'BROLlTE.    A  rare  mineral  of  a  peculiar  fibrous 
'  i  ■-'<■  ^-cMiipatiying  eorundum  from  the  Carnaiic  and 
from  China. 
FI'BILA.  A 

side  of  the 


end  of  which  form* 


A  natural  order  of  shrubby  or  her- 
Inhabiting  hot  sandy  plains.  They  are 
r,  Chenopodiaeea-,  and  Silemtcea-,  and 
especially  to  Cactaeeof;  but  are  distinguished  by  their  em- 
bryo being  curved  round  mealy  albumen,  a  superior  calyx, 
sod  perigynnu*  stamens.  The  succulent  leaves  of  some  are 
f-ateo.  while  others  yield  soda. 
FICTION.  In  Literature.  See  Novel,  Romance. 
FICTION  OF  LAW,  has  been  defined,  by  writers 
s«vi  the  civil  jurisprudence,  to  be  an  assumption  of  the  Law 
upnp  an  untruth  in  something  possible  to  be  done  but  not 
•'oo*v.  The  utility  of  such  fictions  is  merely,  by  substi- 
iary  for  the  true  state  of  the  case,  to 


FIELDFARE. 

are  not  disputed,  and  arrive  at  the  points  really  in  Issue. 
Among  the  mom  notorious  fictions  of  the  English  law 
may  be  noticed  the  course  of  proceedings  In  the  action 
of  ejectment,  In  which  an  imaginary  tenant  brings  his 
complaint  of  having  been  turned  out  of  possession  by  a 
wrongdoer,  in  order  to  try  the  validity  of  the  title  of  the 
landlord  :  that  of  a  common  recovery,  by  which  estates 
tail  were  bound  through  a  complicated  proceeding  (re- 
moved by  recent  statutes,  see  Fee-Tail),  consisting  of  an 
imaginary  suit  at  law.  The  general  rule  is,  that  such 
fictions  are  not  traversable  ;  i.  e.  cannot  be  contradicted 
by  blm  against  whom  they  are  used,  so  as  to  defeat  the 
end  for  which  they  are  invented.  And  for  the  same  pur- 
pose the  court  will  take  notice  that  they  are  only  fictions, 
If  necessary,  In  order  to  prevent  mere  technical  objec- 
tions to  them. 

FID.  A  short  bar  of  wood  or  iron  put  through  the 
heel  or  lower  part  of  a  topmast,  and  resting  by  Its  ends  on 
the  trestle-trees,  and  on  which  the  mast  is  therefore  sup- 
ported. When  the  topmast  is  to  be  got  down,  it  is  first 
lifted  to  take  the  pressure  off  the  fid.  which  is  thei 
drawn. 

FID,  or  SPLICING  FID.  is  also  a  i 
for  opening  the  strands  of  rope. 

FI'DKI  COMMI'SSIM.  ( Lat.  committed  or  entrust rd 
to  faith.)  A  specie*  of  testamentary  disposition  recog- 
nized by  the  Roman  law,  by  which  a  testator,  in  Indirect 
terms,  charged  his  heir  to  deliver  over  to  a  specified 

rrrson  the  whole  ora  part  of  the  goods  which  he  Inherited, 
idei  commissa  were  usually  adopted  as  a  means  of  be- 
queathing property  to  persons  legally  incapable  of  directly 
receiving  the  Ivrqiiest.  Fidel  commissa  were,  as  their 
name  implies,  at  first  dependent  entirely  on  the  faith  of 
the  heir  for  their  execution ;  but  that  execution  was  ren- 
dered compulsory  by  Augustus  In  some  cases ;  and  this 
became  afterwards  the  general  law,  the  heir  being,  how- 
ever, entitled,  where  he  voluntarily  accepted  the  testament 
and  charged  himself  with  its  execution,  to  retain  one 
fourth  of  the  property  entrusted  to  him  for  delivery. 

FIDE  JU'SSOR.  In  the  Civil  Law.  one  who  etigages 
himself  for  the  debt  of  another,  promising  to  pay  in  case 
the  original  debtor  should  make  default :  who  is  called  1st 
the  law  of  England  a  rnaranter. 

FIEF.  (Lat.  feodum.)  The 
fstiitt*  in  luiidri  of  si  1~ 
language,  a/ee ;  also  termed  a  feint  by  writers  on  feudal 
jurisprudence.  (See  Feudal  System.)  In  the  legal  lan- 
guage of  France,  a  fief  was  opposed  to  an  alen,  or  estate 
held  allodially.  without  any  lord  paramount.  Various 
derivations  of  the  word  have  been  given ;  but  the  most 
probable  is  that  which  traces  it  through  the  steps  feodum, 
feodum,  emphyteutlcum,  from  the  ( ir.  lu^ninr .  a  con- 
tract wbereby  the  use  of  the  land  without  the  property  lu 
it  was  surrendered  to  a  tenant. 

FIELD.    In  Agriculture,  a  portion  of  land  enclosed 
by  a  fence,  or  rendered  distinct  by  some  line  of  separation, 
so  as  to  adapt  it  for  culture.    In  former  times,  and  until 
within  the  last  two  centuries,  almost  nil  the  land  cultivated 
with  the  plough  throughout  Europe  was  unenclosed ; 
and  the  term  field  was  then  applied.  In  Britain  at  least,  to 
the  lands  under  culture  by  the  plough.  Subsequently, 
when  farmers  enclosed  and  subdivided  a  portion  of  the 
lands  near  the  farm  yard,  these  portions  were  called  fields ; 
and  the  more  distant  portion  which  remained  open  was 
called  open  field,  or  common  field  ;  while  grass  lands  un- 
enclosed were  railed  commons.    In  the  present  Improved 
state  of  agriculture,  every  farm  is  divided  Into  fields, 
elthrr  simply  by  lines  ot  demarcation,  which  are  suf- 
ficient when  no  animals  are  to  be  grazed  on  the  farm  ;  or 
by  lines  of  separation  which  will  act  as  fences,  such  as 
walls,  hedges,  ditches.  Ac.  where  cattle  are  to  be  grazed. 
Without  some  regular  fixed  division  of  arable  lands,  it 
would  be  next  to  ini|>oHsible  to  conduct  a  rotation  or  succes- 
sion of  crops.    It  is  interesting  to  observe  that  as 
tore  in  a  rude  state  had  no  fences,  so  this  is  also  I 
to  be  the  case  In  agriculture  in  Its  most  refined  form  ;  be- 
cause it  Is  found  much  more  advantageous,  both  for  the 
production  of  butcher's  meat  and  manure,  to  consume  the 
grass  and  herbage  grown  on  farm  lands  in  farm  yards, 
with  the  single  exception  of  that  portion  which  is  eaten 
by  sheep  ;  and  these  are  confined  to  successive  portions  of 
grass  land  by  light  netting  hurdles,  scarcely  visible  at  a  short 
distance.   By  thus  getting  rid  of  fence*  of  every  descrip- 
tion, from  a  tenth  to  a  fifth  will  be  added  to  the  contents  of 
the  greater  number  of  corn  farms ;  and  a  very  considerable 
first  cost  and  annual  expense  will  be  saved  In  planting 
hedge*  or  building  walls,  and  in  keeping  them  in  repair 
afterwards. 

Field.  In  Heraldry,  the  tincture,  or  combination  of 
tinctures,  which  forms  the  ground  of  the  escutcheon  on 
which  the  device  or  charge  is  delineated.    See  Tinc- 

TURE. 

FIE'LDFARE.  A  bird  of  the  thrush  tribe  (Turdus 
pilaris.  Linn.),  which  Is  a  seasonal  visitant  in  this  Island. 
It  makes  Its  appearance  about  the  beginning  of  October, 
migrating  from  the  colder  northern  parts  of  the  Con  til 
nent  in  flocks,  numcrousjtccording  to  the  sercrltyof  the 
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FIELD  LARK. 

season.  Thoy  fly  in  a  body ;  and  if  alarmed  when  dis- 
persed over  a  field  In  quest  of  food,  they  collect  together 
a*  they  fly  off,  and  often  settle  in  a  .warm  on  the  tame 
tree.  They  leave  us  about  the  latter  end  of  February,  or 
the  beginning  of  March ;  and  retire  to  breed  in  Sweden, 
Norway,  Russia,  and  the  northern  parti  of  Asia  as  far  as 
Kamtschatka. 
FIELD  LARK.  &vLark. 

FIELD  MA'RSHAL.  The  highest  military  title  in 
this  and  some  other  countries.  It  is  conferred  only  on 
officers  distinguished  for  brilliant  military  services  or 
exalted  station.  The  term  is  derived  from  the  mariehal 
de  camp  in  the  old  French  service,  and  was  long  in  use 
among  the  Germans  in  its  present  distinguished  accept- 
ation before  it  was  adopted  in  this  country.  There  are 
at  present  only  five  field  marshals  in  the  British  army ; 
the  Duke  of  Wellington,  the  King  of  Hanover,  the  Duke 
of  Cambridge,  the  King  of  Belgium,  and  Prince  Albert 

FIELD  OF  VIEW,  in  a  telescope  or  microscope.  Is 
the  space  within  which  objects  are  visible  when  thcinstru- 


is  adjusted  to  focus. 
FIE'LDVOLE.  A  name  of  the  short-tailed  field- 
mouse,  or  meadow-mouse  (Arvicola  agrcstis,  Cuv.).  A 
species  which  subsists  exclusively  on  vegetable  produc- 
tions ;  and  being,  like  the  rest  of  the  rat  tribe,  extremely 
prolific,  multiplies  occasionally  to  such  a  degree,  even  in 
this  country,  as  to  become  the  most  injurious  of  our 
wild  quadrupeds.  "  After  having  followed  the  labours  of 
the  reaper,  and  taken  their  share  of  the  harvest,  the 
fieldvoles,"  says  Mr.  Bell,  "  attack  the  newly  sown  fields, 
burrowing  beneath  the  surface,  and  robbing  the  husband- 
man of  his  next  year's  crop  ;  and  at  length,  retreating  to 
the  woods  and  plantations,  commit  such  devastations  on 
the  young  trees  as  would  scarcely  be  credible,  were  not 
the  evidence  too  certain  to  be  doubted.  In  the  years 
1H13  and  1814  these  ravages  were  sp  great  In  the  New 
Forest  and  the  Forest  of  Dean,  as  to  create  considerable 
alarm  lest  the  whole  of  the  young  trees  in  those  exten- 
sive woods  should  be  destroyed  by  them."  A  timely  and 
assiduous  attention  to  restraining  the  increase  or  this 
pernicious  species  by  the  aid  of  terriers,  ferrets,  and  traps, 
Is  imperative  on  those  who  have  the  charge  of  young 
plantations  ;  but  when  the  numbers  of  the  fieldvole  hive 
surpassed  the  usual  bounds,  then  it  Is  recommended  to 
dig  holes  about  a  foot  in  depth,  and  the  same  in  diameter, 
taking  care  to  make  them  much  wider  at  the  bottom  than 
at  the  top,  so  that  the  animal  when  once  in  cannot  easily 
get  out  again.  In  holes  of  this  kind  Mr.  Jesse  states 
that  at  least  thirty  thousand  fieldvoles  were  caught,  in 
the  course  of  three  or  four  months,  in  Dean  Forest  plan- 

ut  and  P 


tations :  that 


paid 


for  by  the  proper  officers  of  th  e  forest. 

Fl'ERI  FACIAS.  In  Law,  a  judicial  writ,  that  lies 
where  judgment  Is  had  for  debt  or  damages  recovered  in 
the  king's  courts ;  by  which  writ  the  sheriff  is  commanded 
to  levy  the  debt  and  damages  of  the  goods  and  chattels  of 
the  defendant.  This  writ  is  to  be  sued  out  within  a  year 
and  a  day  after  judgment ;  or  the  judgment  must  be  re- 
vived by  tcircjaeiat. 

FIFE  (Germ,  pfeiffe.)  A  small  wooden  musical  wind 
Instrument  of  the  flute  species  played  by  holes,  exceedingly 
shrill  In  tone,  and  rarely  used  except  in  military  band*. 

FIFTEENTH.  In  Music,  an  interval  of  two  octaves ; 
also  a  name  given  to  a  stop  on  the  organ,  a  double  octave 
above  the  diapason,  as  its  name  imports. 

FIFTH.  In  Music,  one  of  the  harmonical  intervals  or 
concords.  It  is  the  second  in  order  of  the  concords,  the 
ratio  of  the  chords  that  afford  it  being  as  3  :  2.  It  is 
called  the  fifth,  as  containing  five  terms  or  sounds  between 
Its  extremes  and  four  degrees  ;  so  that  in  the  natural  scale 
of  music  it  comes  in  the  fifth  place  or  order  from  the 
fundamental.  The  ancients  called  it  Diapente,  and  the 
Italians  at  present  call  it  Uutnta.  The  imperfect,  de- 
fective, or  false  fifth,  called  by  the  ancients  temi-diapente, 
is  less  than  the  fifth  by  a  lesser  semitone. 

FIFTH-MO'NARCHY-MEN.  A  fanatical  sect,  who 
formed  a  principal  support  of  Cromwell  during  the  Protec- 
torate. They  considered  his  assumption  of  power  as  an  ear- 
nest of  the  foundation  of  the  fifth  monarchy,  which  should 
succeed  to  the  Assyrian,  the  Persian,  the  Grecian,  and  the 
Roman,  and  in  which  Jesus  Christ  should  reign  with  the 
saints  on  earth  for  the  spare  of  a  thousand  years.  Upon 
the  restoration  of  the  royal  family,  and  the  return  of  the 
kingdom  to  iu  former  principles  in  church  and  state,  a 
party  of  these  enthusiasts,  headed  by  a  man  of  the  name 
of  Venner.  made  a  desperate  insurrection  in  the  streets  of 
which  was  put  down  with  the  slaughter  of  a 

a  fig  tree),  are  the  fruit  of  a  small 
sd  leaves,  inhabiting  the  south  of 


FIGS  (Lat. 


Europe  and  similar  latitudes  in  Asia.  This  fruit  is  not 
of  the  same  nature  as  the  apple,  the  orange,  and  other 
fleshy  seed- vowels  ;  but  is  a  hollow  receptacle,  containing  a 
great  multitude  of  minute  flowers,  the  ripe  fruit  of  which 
is  the  seed,  as  it  is  wrongly  called,  that  is  imbedded  in 
the  pulp.  It  is  remarkable  that  the  fig  tree,  although  it 
produces  so 
4M 


FIGURATE  NUMBERS. 

ous,  its  milky  juice  being  acrid  to  the  taste,  and  of  the 
same  nature,  although  less  intense,  as  that  of  certain 
Indian  species  called  F.  toricaria,  Dccmonum,  tkc,  be- 
cause of  their  venomous  qualities.  The  genua  Ficus 
itself  Is  of  considerable  extent,  and  its  species  are  among 
the  most  noble  objects  belonging  to  the  vegetable  king- 
dom in  tropical  countries,  where  they  often  yield  caout- 
chouc of  the  finest  quality.  Ficus  elastic*  is  particu- 
larly valuable  for  this  purpose,  as  are  also  various  un- 
known species  in  the  island  of  Java.  The  banyan  tree, 
so  celebrated  for  the  large  extent  of  ground  covered  by 
single  individuals,  which  carry  an  enormous  canopy  of 


of  fig  tree,/ 
F1GURA 


In  diameter,  is  a 

FIGURATE  COUNTERPOINT.  In  Muale.  that 
which  contains  a  mixture  of  discords  together  with  the 
concords  ■ 

FI'GURATE  NUMBERS.  In  Arithmetic,  the 
given  to  series  deduced  from  any  progression  by  > 
ences  of  which  the  first  term  is  unity  and  the  i 
whole  number,  by  taking  successively  the  sum  of  the  two 
first,  the  three  first,  the  four  first,  Ac.  terms  of  the  pro- 
gression ;  and  then  operating  on  the  new  series  thus  ob- 
tained in  the  same  manner  as  on  the  original  progression. 
In  order  to  obtain  a  second  series,  and  so  on. 

For  example,  let  the  progression  be  that  of  the  natural 
numbers,  the  common  difference  of  which  is  1  ;  then  the 
progression  and  the  different  series  of  figurate  numbers 
successively  deduced  from  it  are  as  follows  : — 

A.  .  .  1,   2,     3,     4,     5,      6,  7. 

B.  .  .  I,   3,     6,    10,    IS,     31.  3&, 

C.  .  .  1,   4,    10,    80,   35,     56,  84, 

D.  .  .  1,   6,    15,   85,   70,   J26,  210. 

The  first  line,  A ,  is  the  progression  from  which  the  aeries 
arises.  The  second  line,  B,  is  the  series  of  triangular 
numbers,  or  polygonal  numbers  of  the  first  order.  Its  for- 
mation Is  obvious,  each  term  being  the  sum  of  the  cor- 
responding and  all  the  preceding  terms  of  the  progression  ; 
whence,  by  the  theory  of  series,  its  general  term  is, 

»(»  +  1) 

I  •  2 

The  third  line,  C,  is  the  series  of  triangular  pyramidal 
numbers,  and  is  formed  from  B  in  the  same  manner  as 
the  Utter  was  formed  from  A.   Its  general  term  U, 

»(»  +  !)  (i  +  l) 

1  -  2  -  3 

The  fourth  line,  D,  Is  formed  from  C  in  the  same 
manner  as  C  from  B,  or  B  from  A.   Its  general  term  is, 
s(sf  I)  (is  4-  2)  (n  +  3) 

i  •  a  •  s  •  4 

If  the  original  progression  be, 

I,  3,  5.  7.  9.  11, 
the  common  difference  of  which  is  2;  then  the  aeries  of 
figurate  numbers  successively  derived  from  it  are, 

I,  4,   9.  16,  2ft.  36, 

1,  5,  14,  30,  Aft,  91,  Ac. 

The  first  of  these  is  the  series  of  square  numbers,  the 
second  that  of  quadrangular  pyramidal  numbers.  In  like 
manner,  if  the  common  difference  of  the  assumed  pro- 
gression be  3,  then  the  successive  sums  will  be  the  series 
of  pentagonal  numbers  ,  if  It  be  4,  the  sums  will  give  the 
hexagonal  numbers,  and  so  on.  The  formation  of  these 
different  orders  of  figurate  numbers  wlU  be  readily  un- 


First  uim.,  or  polrixms  of 
U»  first  order. 

Second  mm*,  or  po 
IfKoos  of  the  wrwtn 

1,  t,  4 

i.  a. ».  ^ 

1.  «.  7.  o 
1.  5.  9.  13 

Trt.    1,  3,  6,  10 
8q.      1,  4,  9,  l« 

few  as 

1.4.  10,  SO  I 

ml 

The  names  triangular  numbers,  squares,  pentagons,  hexa- 
gons, ttc,  have  been  applied  on  account  of  certain  ana- 
logies which  the  numbers  so  denoted  have  with  the  geo- 
metrical figures  bearing  the  same  denominations.  Thus, 
hi  the  second  column  of  the  above  table,  which  contains 


the  polygons  of  the  first  order,  the  terms  forming  the 
first  line  or  scries  express  the  different  numbers  of  points 
which  may  be  placed  at  equal  distances,  so  as  to  form  an 


equilateral  triangle.  The  second  Une  or 
different  numbers  of  points  which  may  be 
squares,  the  third 
the  fourth  those  w... 
on.  In  the  third  column  of  the  u.. 
tains  the  several  numbers  of  points  which  may  be  so  dis- 
posed as  to  form  a  triangular  pyramid,  the  second  those 
which  form  a  quadrangular  pyramid,  and  so  on. 
The  different  series  formed  as  above  - 
of  which  one  of  them 
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FIGURE. 

and  the  lutn  of 


FINE  OF  LANDS. 


.Uthe 
of  the  series 


Fl'GUHE.  in  Rhetoric,  hat  been  defined,  generally,  as 
a  mode  of  speech  in  which  word*  are  changed  from  their 
literal  and  primitive  sense.  It  it  almost  impossible  to 
gire,  within  the  limits  of  a  definition,  the  precise  and  nu- 
orrmu  meanings  of  which  this  term  it  susceptible  ;  but 
under  the  separate  heads,  such  as  Antithesis,  Metaphor, 
ff  .  will  be  found  a  notice  of  the  different  figures  used  in 
aim  position.  In  Logic,  the  word  figure  is  applied  to  the 
form  of  a  syllogism  with  regard  to  the  disposition 
middle  term.    See  Trope. 

Fwvtf,  in  Geometry,  is  used  in  two  different  senses. 
In  the  first  sense,  it  denotes,  generally,  a  space  bounded 
on  all  skies,  whether  by  lines  or  by  planes ;  In  the  second 
sense,  it  signifies  the  representation  (on  paper  for  ex- 
ample) of  the  object  of  a  theorem  or  problem,  in  order 
the  demonstration  or  solution  more  easr  to 
and  followed.  In  this  last  scuse,./Sgtirc  is 
with  diagram. 
All  "bodies  are  necessarily  enclosed  by  one  or  more 
Boundaries,  and  therefore  possess  figure :  hence  figura- 
bUity  is  reckoned  one  of  the  essential  properties  of  matter. 

For  Figure  of  the  Earth,  see  Earth  and  Degree  ;  for 
Figure  of  tkr  FlaneU.  see  Planet. 

Apparent  Figure,  in  Optics,  is  the  figu  e  under 
object  present  *  itself  to  our  flew.  This  depends  on 
sanation  of  the  points  from  which  rays  of  light  pass  to 
the  eye  of  the  spectator,  and  may  be  very  different  from 
the  real  figure  of  the  object ;  for  a  s  raight  line,  when 
placed  in  a  particular  direction,  will  be  seen  only  as  a 
point,  a  plane  as  a  straight  line,  and  a  solid  which  pre- 
sents only  one  of  its  faces  will  appear  as  a  simple  surface. 

(PTE*»rT_CT!VK.) 

FIGUREHEAD.  The  figure,  statue,  or  bust,  on  the 
projecting  part  of  the  head  of  a  ship,  called  the  cutwater. 

FIGU  RES.  in  Arithmetic,  are  the  numeral  characters, 
or  ten  digits,  by  which  numbers  are  expressed.  Tbey 
are  supposed  to  be  of  Indian  origin,  and  to  have  been  in- 
troduced into  Europe  by  the  Moors  of  Spain  In  the  13th 
century  ;  but  the  date  of  their  introduction  is  much 
disputed.   (  Arithmetic! 

FI'LACEB,  or  FI'LAZER.  (Fr.  fit,  thread.)  An  of- 
ficer of  the  court  of  Common  Pleas,  who  files  writs.  The 


filacers  (of  whom  there  are  fourteen)  are  mentioned  as 
10  H.  4.  There  are  also  filacers  of  the 

«  Bench 


early  as  the  stat.  10  1 


FKL.BE  KT,  or  FILBERT),  the  well-known  fruit  of 
the  cultivated  hazel  nut,  or  Corylus  avellana,  is  a  seed- 
vessel  enclosed  within  an  involucre  or  cupule,  which  it 
the  part  commonly  called  the  husk.  This  organ  is  of  the 
same  nature  as  the  cup  of  the  oak,  and  the  prickly  case 
in  which  the  nuts  of  the  sweet  chestnut  and  the  mast  of 
the  beech  arc  enclosed.  In  the  filbert  it  is  much  larger 
Uvsn  in  the  common  nut ;  and  it  Is  this  character,  to- 
gether with  the  lengthened  figure  of  the  nut.  which  dis- 
tinguishes the  two  races  of  nuts  and  filberts,  each  of  which 
abounds  in  varieties.  The  best  known  varieties  of  the 
filbert  are  the  red,  the  frixtled,  and  the  white,  the  latter 
being  the  kind  most  commonly  grown  in  this  country. 

FILE.  (Germ,  feile.)  This  instrument  Is  formed  by 
cutting  teeth  upon  a  plate  or  tool  oi  soft  steel  by  the  re- 
peated blows  of  a  straight-edged  chisel.  These  teeth 
either  form  a  single  series  of  straight  lines,  or  they  are 
crossed  by  a  second  series  ;  the  former  are  called  single 
cut,  the  latter  double  cut  files.  Files  are  required  to  be 
extremely  hard ;  and  unless  they  are  carefully  and  skil- 
fully hardened,  they  are  apt  to  warp.  The  best  files  are 
made  exclusively  of  cast  steel,  and  are  cut  by  hand,  none 
of  the  file-cutting  machines  producing  unexceptionable 
tools. 

FPL  I  FORM.  (Lat.  filum,  a  thread.)  In  Zoology,  when 
a  part  is  slender,  thread-shaped,  and  of  equal  thickness. 

FILL.   The  sea  term  for  bracing  a  yard  which  had 
been  laid  aback,  so  that  the  wind  may  act  on  the  after  or 
proper  side  of  the  sail. 
FI'LLET.  (Fr.  filet.)  In  Architecture,  a  small  square 
■  placed  above  or  below  other  larger  members  in 
r.   The  term  as  used  by  carpenters  and  joiners 
i  «  nnall  piece  to  which  boards,  joists,  or  quarters 
are  nailed. 

FI'LLIGRANE,  or  FILLPGREE.     (Lat.  filum. 
'.)  In  Sculpture,  an  extremely  fine  ornamental  work 


•«f  flowers,  fruits,  *c,  formed  with  gold  or  silver  wire  in 
terpentine  layers,  or  plaited  and  worked  otherwise  to- 
S'-thfr  and  soldered.    It  is  an  eastern  invention. 


FILCSE.   (La*,  filum.)    In  Zoology,  when  a  part 

ma  thread-like  process. 
FILTRA'TION.  (Lat.)  The  process  by  which  liquids 
are  separated  from  substances  mechanically  suspended  in 
them  ;  It  is  also  sometimes  resorted  to  to  separate  co- 
louring matters  and  other  bodies  which  are  In  a  state  of 
solution,  and  which  are  removed  by  the  substance  or 


paper  is 
the 


he  liquids  are  filtered.  Unshed 
used  In  the  chemical  laboratory  for 
purpose,  and  is  known  under  the  name  of 
filtering  paper  ;  it  is  properly  folded,  and  placed  for  sup- 
port in  a  glass  funnel.  In  the  arts,  linen  and  calico  bags 
of  different  forms  are  frequently  employed,  containing 
well-burned  charcoal  or  other  materials,  through  which 
the  liquids  requiring  purification  are  suffered  slowly  to 
trickle.  In  water  /titers,  the  coarser  particles  are  gene- 
rally collected  In  a  piece  of  sponge,  and  the  further  sepa- 
ration of  the  more  finely  divided  matters  or  organic  taints 
Is  effected  by  layers  of  sand  of  various  degrees  of  fineness 
mixed  with  a  proper  quantity  of  charcoal.  (See  Faraday's 
Chemical  Manipulation ;  and  Ure's  Diet,  qf  Arts,  Sic.) 

FIN.  (Lat.  nnna.)  A  flattened  expanded  org.m,  pro- 
jecting from  the  body,  and  serving  as  an  instrument  of 
locomotion  in  water. 

Many  species  of  the  whale  tribe  possess  an  Immoveable 
fin  upon  the  back,  composed  merely  of  a  reflection  of  in- 
tegument over  a  mass  of  dense  and  ligamentous  cellular 
membrane ;  the  tail  fin  in  the  same  order  has  a  similar 
structure,  but  is  moved  by  the  action  of  the  muscles  upon 
the  caudal  vertebra;,  which  arc  continued  through  the 
middle  part.  The  anterior  fins,  corresponding  to  the 
pectorals  in  fish,  are  susceptible  of  greater  variety  of  mo- 


tion, from  being  supported  by  a  series  of  bones 
of  the  fore  extremity  of  other  man 


by  elongated  filamentary 
hlch  afford 


sponding  to  those  i 
In  fishes  the  fins  are 

bones  or  rays,  the  nature  and  number  of  which 
the  soologists  important  characters  for  distinguishing  the 
different  groups  ;  and  in  works  of  Ichthyology  a  system 
of  notation  Is  employed,  which  briefly  but  clearly  ex- 
presses these  characters.  Thus  the  formula  of  the  num- 
ber of  fin-rays  in  the  perch  is  thus  expressed :  — 

D.  15,  1  +  13 ;  P.  14  ;  V.  1  +  5 ;  A.  2  +  8 ;  C. 


+  13 ;  P.  14  ;  V.  I  +  5 ;  A.  2  +  8 ;  C.  IT. 

Which  signifies  that  D.,  the  dorsal  fin,  has  In  the  first 
rays,  all  spinous  or  bony  ;  in  the  second  fin,  1 


against  a 
it  jurispn 

.Tt 


fin  I 

spinous  plus  13  that  are  soft.  P.,  pectoral  fin,  14  rays, 
all  soft.  V.,  the  ventral  fin,  with  1  spinous  ray  plus  6 
that  are  soft.  A.,  the  aural  fin,  with  2  spinous  rays  plus 
8  that  are  soft.  C,  the  tail  or  caudal  fin,  17  rays.  In 
enumerating  the  rays,  those  only  which  extend  from  the 
longest  ray  in  the  upper  portion  to  the  longest  ray  in  the 
lower  portion,  both  inclusive,  are  counted. 

FINA'LE*  (It.)  In  Music,  the  last  of  a  series  of  move- 
ment s  in  a  composition  ;  also  the  closing  scene  of  each  act 
of  an  opera  buna. 

FIN  A'NCE.  The  revenues  of  a  king  or  state.  The 
word  is  derived  by  some  from  the  German  Jinanx ;  bjr 
others  from  the  barbarous  Latin  mordjinanciatio,  a  loan. 

FINCH.   See  Fringillid.*. 

FINE,  in  Law,  as  a  punishment,  is  a  pecuniary  mulct 
or  amende  imposed  by  a  competent  jurisdiction.  The 
party  thus  mulcted  for  offences 
was  said,  in  the  language  of  ' 

icssione  cum 

are  in  no  case  determined  as  to  amount  by  common  law, 
and  seldom  by  statute,  except  as  to  their  maximum  ; 
but  by  the  general  cautions  of  Magna  Chart  a  and  the 
Bill  of  Bights,  excessive  fines  ought  not  to  be  imposed. 
Courts  of  record  have  in  general  the  power  of  imposin 
fines  in  case  of  contempt,  and  also  on  conviction 
offences  punishable  in  .tnis  manner.  The  mode  of  re- 
turning, entreating  (i.e.  entering  on  the  rolls  of  a  court), 
and  levying  fines  is  now  regulated  by  3  &  4  W.4.  c.  99. 

FINE  OF  LANDS.  In  Law,  a  species  of  conveyance 
or  record  for  the  settling  and  securing  lands  and  tene- 
ments, now  abolished  by  stat.  3  &  4  W.4.  c.  74.;  although, 
as  long  as  questions  can  still  arise  on  the  validity  and 
effect  of  fines  levied  before  that  period,  the  legal  doctrines 
respecting  It  cannot  be  said  to  be  wholly  obsolete.  A 
fine  was,  in  its  original  signification,  an  agreement  or 
composition  of  a  suit  (whether  real  or  fictitious)  made 
between  demandant  and  tenant  in  respect  of  lands  and 
tenements,  with  the  consent  of  the  judges,  and  en- 
rolled among  the  records  of  the  court.  Hence,  by  a 
common  fiction,  such  an  imaginary  agreement  was  em- 
ployed in  certain  cases  as  a  mode  of  conveyance .  Its 
chief  properties  were,  —  the  extinguishment  of  dor- 
mant titles  by  barring  strangers  (unless  they  claimed 
within  five  years,  under  I  Blc.  3.  c.7.) ;  and,  when  levied 
of  an  estate  in  tall,  the  barring  the  issue  in  tail  immedi- 
ately, but  not  those  in  remainder  or  reversion,  except 
when  tenant  in  tail  had  such  reversion  in  himself.  A 
with  certain  solemnities,  as  the 
at  law.  The  party 


conveyance 
besides  its  poet 


the  cognisor  or  conusor,  the  party  to  whom 
was  made  the  cognisee  of  the  fine.  A  fine, 
oculiar  properties  in  the  settlement  of  lands 


in  tall,  was  the  usual  method  whereby  a  feme 
vert  joined  in  the  sale,  settlement,  or  incumbrance  of  an 
ettate ;  for  which,  by  the  stat.  3  &  4  W.  4.  above 
tioned,  a  peculiar  deed  is  substituted,  to  be  executed 
acknowledged  by  the  married  wo 
by  commissioners. 

Gg2 
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FINESSE. 

'  FINE'SSE  (Fr.).  may  bo  defined  limply  as  a  pe- 
culiar aptitude  of  discovering,  in  any  business,  the  best 
moans  of  attaining  the  object  in  view  ;  or  as  the 


in  one  comprehensive  glance  the  various 
any  subject,  together  with  ingenuity  to  devise 
tact  to  carry  out  the  plan  best  calculated  to  obtain 

FINE  STUFF.  In  Architecture,  plaister  used  in 
common  ceilings  and  walls  fur  the  reception  of  paper  or 
colour.  It  is  composed  of  lime,  slaked  and  sifted  through 
a  fine  sieve,  then  mixed  with  a  due  quantity  of  hair  and 
fine  sand.  A  mixture  of  lime  and  hair,  used  in  thejlrst 
coat  and  floating  of  plastering,  is  called  coarse  stuff. 

FI'NGEK  BOARD.  In  Music,  the  black  board  at- 
tached to  the  neck  of  Instruments  of  the  viol  class,  on 
which  the  strings  are  pressed  by  the  fingers  for  the  pur- 
poses of  adjusting  their  lengths  so  as  to  produce  the  dif- 
ferent sound*. 

FI'NGKRING.  In  Music,  the  art  of  arranging  the 
fingers  on  instruments  of  all  classes,  so  that  they  may  be 
in  the  best  positions  for  performing  the  different  passages 
written  for  such  Instruments. 

FI'NIAL.  (Iat.  flnis,  the  end  )  In  Gothic  Architec - 
ture,  the  top  or  finishing  of  a  pinnacle  or  gable,  as  it  is 
now  generally  undersbxKl  ;  but  in  ancient  documents  an 
entire  pinnacle  is  understood  by  this  term. 

FI'NISH.  (Lat.  Anlre.to«srf.)  In  the  Fine  Am.  the 
last  working  up  of  any  object  of  art,  whereby  its  comple- 
tion is  effected. 

FI'N  ISIIING  COAT.  In  Architecture,  the  best  coat 
of  stucco  work  when  three  coats  are  used.  When  in  the 
third  coat  fine  stuff  is  nsed  for  paper,  it  is  called  setting. 

FI'ORITE.  A  siliclous  incrustation,  from  I- una  In 
Ischla.  ' 

FIRE.   See  Flamf  and  Heat. 

FIRE  BALLS  (called  also  Bolide*,  and  Fiery  Me- 
teors), in  Meteorology,  arc  luminous  bodies  which  sud- 
denly appear  in  the  sky,  usually  at  a  great  height  above 
the  earth,  and  shoot  through  the  heavens  with  immense 
and  are  sometimes  accompanied  with  the  Call 
These  meteors  are  of  frequent  occurrence, 
i  descriptions  of  their  appearances  at  dif- 
are  to  be  found  In  the  Transaction!  qfthe 
t ;  but  by  far  the  most  remarkable  apparition 
of  the  kind  on  record,  is  that  which  was  observed  in 
America  on  the  13th  of  November,  1833.  and  Is  described 
In  vols.  xxv. and  xxvl.  of  the  American  Journal  of  Science. 
and  also  the  American  Almanac  for  the  year  1835.  We 
will  give  a  brief  abstract  of  the  relation,  which  is  of  ex- 
treme interest ;  not  only  on  account  of  the  extraordinary 
nature  of  the  appearances,  but  also  as  it  seems  to  indicate 
that  these  phenomena,  hitherto  but  little  heeded,  may 
serve  to  make  us  better  acquainted  with  the  constitution 
of  the  planetary  system. 
"  The  meteors  began  to  attract  notice  by  their  fre- 

7uency  as  early  as  nine  o'clock  on  the  preceding  evening 
Nov.  12.);  the  exhibition  became  strikingly  brilliant 
about  eleven,  but  most  splendid  of  all  about  four  o'clock  ; 
and  continued  with  but  little  diminution  until  merged  in 
the  light  of  day.  A  few  large  fire  balls  were  seen  even 
after  the  sun  had  risen.  The  entire  extent  of  the  ex- 
hibition is  not  ascertained,  but  It  covered  no  inconsider- 
able portion  of  the  earth's  surface.  It  has  been  traced 
from  the  longitude  of  <  i  In  the  Atlantic  Ocean,  to  longi- 
tude 100°  in  central  Mexico,  and  from  the  North  Ame- 
rican lakes  to  the  southern  side  of  the  Island  of  Jamaica. 
Every  where  within  these  limiU  the  first  appearance  was 
that  of  fire-works  of  the  most  Imposing  grandeur,  co- 
vering the  entire  vault  of  heaven  with  myriads  of  fire 
balls  resembling  sky-rockets.  On  more  attentive  inspec- 
tion, it  was  seen  that  the  meteors  exhibited  three  distinct 
varieties  ;  the  first  consisting  of  phosphoric  tines,  appa- 
rently described  by  a  point ;  the  second,  of  large  fire 
balls,  that  at  intervals  darted  along  the  sky,  leaving  lu- 
minous trains,  which  occasionally  remained  in  view  for  a 
number  of  minutes,  and  in  some  cases  for  half  an  hour 
or  more  ,  the  third,  of  undefined  luminous  bodies,  which 
remained  nearly  stationary  for  a  lung  time. 

"One  of  the  most  remarkable  circumstances  attending 
this  display  was,  that  the  meteors  all  seemed  to  emanate 
from  one  and  the  same  point.  They  set  out  at  different 
distances  from  this  point,  and  proceeded  with  immense 
velocity,  describing  in  some  instances  an  arc  of  30°  or 
40°  in  less  than  four  seconds.  At  Poland,  on.  the  Ohio, 
a  meteor  (of  the  third  variety)  was  distinctly  visible  in  the 
north-east  for  more  than  an  hour.  At  Charleston,  South 
Carolina,  another  of  extraordinary  size  was  seen  to 


course  the  heavens  for  a  great  length  of  time,  and  then 
was  heard  to  explode  with  the  noise  of  a  cannon.  The 
point  from  which  the  meteors  seemed  to  emanate,  was 
who  fixed  its  position  among  the  stars 
Leo ;  and.  what  is  very  remark- 


by 

to  be  In  the  < 

able,  this  point  was  stationary  among  the  stars  during 
the  whole  period  of  observation  ;  that  Is  to  say,  it  did 
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teors  were  In  general  accompanied  by  any  pe 
A  few  observers  reported  that  they  heard  a  1 
like  the  rushing  of  a 
like  the  bursting  of  the  i 
that  any  substance  reached  the  ground  which  could  b« 
clearly  established  to  be  a  residuum  or  deposit  from  tht 
meteors.  A  remarkable  change  of  weather  from  warn 
to  cold  accompanied  the  meteoric  shower,  or  Immedi 
ately  followed  it,  in  all  parts  of  the  United  States." 

1  he  particulars  which  have  now  lieen  stated  affon 
data  for  entering  on  the  explanation  of  these  mysterious 
phenomena.  And,  first,  as  the  meteors  appeared  to  ems 
nate  from  a  point  which  did  not  follow  the  earth's  rota 
tion,  it  Is  clear  that  they  had  not  their  origin  in  the  at 
mosphere,  but  in  the  regions  of  space  beyond  it.  Th« 
next  question  that  occurs  is,  what  was  the  distance  fron 
the  earth  of  the  region  of  space  in  which  they  had  theii 
origin  ?  It  was  ascertained  that  observations  made  ii 
different  latitudes  indicated  a  corresponding  parallax  ii 
declination ;  and  these  observations  being  collected  aiu 
carefully  compared,  gave  an  average  distance  from  tin 
surface  of  the  earth  of  2238  miles  as  the  height  of  the  me 
teorlc  cloud.  This  estimate  must  be  regarded  only  as  at 
approximation.— the  best,  however,  that  could  be  derives 
from  data  that  are  imperfect  and  often  discordant.  As- 
suming this  result  to  be  nearly  correct.  It  is  easy  to  com 
pute  the  velocity  with  which  the  meteors  would  entet 
the  atmosphere.  A  body  falling  from  a  height  of 
miles  by  use  attraction  of  gravity  alone  would  acquire 
at  the  distance  of  fifty  miles  from  the  earth  (the  supposes, 
height  of  the  atmosphere),  a  velocity  of  Jour  miles  pet 
second,  which  is  more  than  ten  times  the  velocity  of  a 
cannon-ball.  The  meteors,  therefore,  on  entering  tht 
atmosphere,  would  produce  a  sudden  and  powerful  com- 
pression of  the  air  before  them.  But  when  air  is  suddenly 
compressed,  a  great  quantity  of  heat  is  extricated  from 
it.  In  the  present  case,  the  beat  would  produce  in  tht 
falling  bodies  an  Intense  Ignition  ;  and,  if  they  wort 
combustible,  set  them  on  fire.  On  submitting  the  subject 
to  accurate  calculation  on  established  principles,  it  it 
ascertained  that  the  quantity  of  heat  extricated  from  th» 
air  by  the  falling  meteors  exceeded  that  of  the  hottest 
furnaces,  and  can  only  be  compared  to  those  immeasur- 
able degrees  of  heat  produced  In  the  laboratory  of  tb* 
chemist.  And  this  supposes  the  meteors  to  have  enters  c 
the  atmosphere  with  only  the  velocity  due  to  the  earth  i 
attraction  ;  but  if  we  suppose  that  they  had  also  a  relati » t 
velocity  arising  from  the  earth's  motion  towards  them 
they  might  then  enter  the  atmosphere  with  a  velocitj 
of  fourteen  instead  of  four  miles  per  second.  In  thii 
case,  the  heat  extricated  from  the  air  would  be  propor- 
tionally augmented.  It  is  evident  that  the  meteors  mnsi 
have  been  constituted  of  very  light  materials  ;  for.  has] 
their  quantity  of  matter  been  considerable,  with  so  pro- 
digious a  velocity  they  would  have  had  sufficient  m<>. 
mentum  to  reach  the  earth,  and  the  most  disastrous  con- 
sequences might  have  followed.  From  the  apparent 
magnitude  of  many  of  the  meteors,  and  their  probable 
distance,  It  was  conjectured  that  they  were  bodies  uf  very 
large  size,  though  of  course  It  is  impossible  to  fix  tht 
limits  of  their  magnitude  with  any  certainty.  Thoss 
masses  were  only  stopped  in  the  atmosphere,  and  pre 
rented  from  reaching  the  earth,  by  transferring  then 
motion  to  columns  of  air.  large  volumes  of  which  woulc 
be  suddenly  and  violently  displaced.  Now  It  is  a  re 
markable  fact,  that  the  state  of  the  weather,  and  the  con 
dillon  of  the  seasons  following  the  meteoric  shower 
corresponded  to  those  consequences  of  the  disturbance: 
of  the  atmospheric  equilibrium.  It  is  from  the  great  an< 
sudden  changes  uf  temperature  caused  by  phenomena  oi 
this  kind  that  the  greatest  danger  is  tube  apprehended. 

Theory  qf  Fire  Balls  Various  hypotheses  have  beet 

proposed  to  account  for  these  remarkable  phenomena 
In  general,  they  have  been  regarded  as  meteors  having 
their  origin  in  the  atmosphere ;  and  electricity,  magnet 
ism,  hydrogen  gas,  have  in  turn  been  assigned  as  tin  t 
immediate  causes.  Others  again  suppose  them  to  hi 
products  of  nebulous  matter  (perhaps  of  the  same  natun 
as  the  talis  of  comets),  floating  in  the  planetary  regions 
and  which,  when  it  happen*  to  lie  near  the  path  of  (hi 
earth  in  its  revolution  about  the  sun,  will  be  attracted  b' 
terrestrial  gravitation.  The  parallax  of  the  meteors  u 
1833  indicates,  as  we  have  seeu,  that  they  proceeded  fruu 
a  point  far  beyond  the  limits  of  the  atmosphere.  Tin 
attentive  examination  of  the  circumstances  of  their  ai> 
pearances  leads  to  other  indications  of  a  very  remaxkabV 
nature.  Ou  projecting  a  diagram  to  represent  the  re 
sportive  planes  of  the  earth  In  Its  orbit,  and  the  plane  o 


the  body  from  which  the  meteors  proceeded,  it  appear 
that  the  earth  was  moving  almost  directly  toward*  tb- 
meteoric  body.  Now  the  meteoric  cloud  remained  an 
parently  at  rest,  and  of  course  nearly  in  the  earth's  path 
for  at  least  two  hours.    This  could  not  have  happens 


not  move  along  with  the  earth  in  its  diurnal  rotation 
eastward,  but  accompanied  the  stars  in  their 


It  is 


unless  it  had  been  moving  nearly  in  the  same  direction  a 
the  earth,  and  with  nearly  the  same  angular  velocitj 
parent  j  round  the  sun  ;  for  had  it  been  at  rest,  the  earth,  carries 
at  the  rate  of  I'J  miles  per  second,  would  bav< 
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frr-Ttaken  it  in  less  th«n  two minutes  ;  and  had  the  angular 
velocities  of  the  two  bodies  not  bwn  nearly  equal,  they 
could  not  have  remained  so  long  apparently  stationary 
with  n-<pt-ct  to  each  other.  Hence  it  I*  inferred  that  the 
bo*m  whrch  afforded  the  metewrt  teas  pursuing  its  way  with 
the  earth  round  the  sun. 

there  Is  a  body,  or,  which  I*  more  pro* 
composed  of  myriads  of  little  bodies,  whose 
the  plane  of  the  ecliptic.  It  It  not  probable 
encounter  tome  of  them  every  time  it 
the  point  of  intersection  ?  A  mo. 
of  these  meteors  than  has  yet 
is  perhaps  necessary  to  solve  this  < 
At  present  the  following  facts  have  been  collected  : 
the  I 'Ah  of  November,  1799,  at  Cumana,  in  South 
ra,  thousands  of  meteor*  or  falling  stars  were  seen 
Co  succeed  each  other  during  four  hours.  Of  this  ex- 
hibition an  account  is  given  by  Humboldt  and  Bonpland. 
On  the  13th  of  November,  1*31,  M.  Bcrard,  commander 
csf  tbe  French  brig  Ixaret,  then  off  the  coast  of  Carthagcna 
17!  >pain.  saw  a  great  number  of  shooting  stars  and  lu- 
minous meteors  of  large  size.  During  more  than  three 
hours  there  occurred,  on  the  average,  at  least  two  a  mi- 
nute. One  of  these  meteors,  which  appeared  near  the 
seoJtb.  in  leaving  an  enormous  train  in  the  direction  from 
east  to  west,  presented  a  very  large  luminous  band  (equal 
to  half  the  diameter  of  the  moon),  in  which  several  of  the 
colours  of  the  rainbow  were  distinctly  exhibited.  Its 
trace  remained  vi»ible  during  more  than  six  minutes. 
<  Arago.  Anssmmirt  for  1836.)  On  the  13th  of  November, 
1*3?.  remarkable  exhibitions  of  meteors  were  seen  at 
Morn*  in  Arabia ;  and  on  the  19th  of  the  tame  month  in 
warious  parts  of  England.  On  the  13th  of  November, 
1<L\  a  Urge  and  brilliant  meteor  fell  near  Belley,  in  the 
oVp-vrtantu  of  the  A  in,  in  France,  and  set  fire  to  a  bam. 
On  the  same  night  a  shooting  star,  larger  and  more  bril- 
liant tban  Jupiter,  was  observed  at  Lille  by  M.  Dele- 
xenne  ;  and.  what  Is  very  remarkable,  a  number  of  ex- 
tremely brilliant  meteors  were  teen  also  on  the  same 
night,  by  .Sir  John  Hcrschel  and  hi*  assistant  at  the  Cape 
of  t  rood  Hope,  who,  apprised  of  the  phenomena  that  had 
been  observed  in  America,  were  looking  out  for  their 
appearance.  The  attention  of  observers  being  now  ge- 
nerally called  to  the  subject,  the  lapse  of  a  few  years  will 
probably  decide  tbe  question,  whether  tbe  recurrence  of 
the  meteors  on  tbe  same  day  of  the  year  has  been  merer/ 
accidental ;  or  a  stream  of  nebulous  matter  has  a  tern* 
or  permanent  existence  in  that  part  of  space 

In  Us  annual  revolution, 
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of  very 


like  tbe  word  biltrht.  In  Agriculture  It  is  sometimes  ap- 
plied, to  plants  which  are  suffering  from  the  mildew  fungi, 
or  from  minute  insects ;  but  its  legitimate  use  would 
to  be  applicable  only  when  the  delicate  parts  of 
are  too  suddenly  exposed  to  a  brilliant  tun,  and  the 
rapid  transpiration  which  takes  place  in  consequence 
dries  up  ana  shrivels  their  leaves. 

FI'KK  DAMP.  The  car  buret  ted  hydrogen  gas  of  coal 
mines. 

FIRE  ENGINE.  This  most  useful  machine  Is  con- 
structed in  a  variety  of  forms,  which  all,  however,  agree 
in  one  principle.  It  generally  consists  of  a  double  forcing 
pump  communicating  with  the  same  air  vessel;  and  in- 

a  flexible  leathern  hose  is  used, 
ter  is  driven  by  the  pressure  of  the 
condensed  air  In  tbe  air  vessel.  The 
annexed  diagram  represents  a  sec- 
tion of  the  apparatus.  Tbe  pipe  T 
descends  Into  a  receiver  or  vessel 
containing  a  supply  of  water.  This 
pipe  communicates  with  two  suction 
valves  V.  which  open  into  the  pump 
barrels  of  two  forcing  pumps  A,  H, 
in  which  solid  pistons  P  are  placed. 
The  piston  rods  of  these  are  con- 
nected with  a  working  beam  F,  elon- 
gated so  that  a  number  of  persons 
may  work  at  both  ends  of  it  at  once. 
Force-pipes  /,  /.  proceed  from  the. 
sides  of  the  pump  barrel  above  the 
valve*  V.  and  they  communicate  with  an  air  vessel  M,  by 

 I  of  forcing  valves  V,  which  also  open  upwards.  The 

descends  into  the  atr  vessel  near  the  bottom.  This 
ie  connected  with  tbe  flexible  leathern  hose  L,  the 
is  adapted  to  the  purposes  to  which  the 
i  to  be  applied.  The  extremity  of  the  hose  may 
1  may  be  introduced  through 
By  the  alternate  ac- 
tion of  the  pistons,  water  is  drawn  through  the  suction 
valve,  and  propelled  through  the  forcing  valves,  until  the 
air  In  tbe  top  of  the  vessel  M  is  highly  compressed.  The 
pressure  arts  on  the  surface  of  the  water  in  the  vessel, 
and  forces  It  through  the  leathern  hose  in  a  continued 
stream,  so  as  to  spout  from  its  extremity  with  a  force  de- 
ig  partly  on  the  degree  of 
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oil  the  elevation  of  the  extremity  of  the  hose  above  the. 
level  of  the  engine.  It  is  to  be  considered  that  the  pres- 
sure of  the  condensed  air  has,  in  the  first  instance,  to  sup- 
port a  column  of  water,  the  height  of  which  is  equal  to 
the  level  of  the  end  of  the  tube  above  tbe  level  of  the  wa- 
ter in  the  air  vessel ;  and  until  the  pressure  exceeds  what 
is  necessary  for  this  purpose,  no  water  can  spout  from  the 
end  of  the  hose  ;  and,  consequently,  the  force  with  which 
it  will  so  spout  will  be  proportional  to  the  excess  of 
the  pressure  of  tbe  condensed  air  above  the  weight  of 
the  column  of  water,  whose  height  is  equal  to  the  ele- 
vation of  the  end  of  the  hose  above  the  level  ,»f  the  water 
In  the  air  vessel.  (Cabmet  Vydup*dimt  "  Hydrostatics 
and  Pneumatics,"  p.  336.) 

The  fire  engine  ha*  received  various  improvements 
from  Bramah.  Dickenson,  Klmpktn,  Hav entree.  Philips, 
and  others.  The  above  description  applies  to  New  sham's 
engine.  Braithwaite's  steam  fire  engine  is  sn  application 
of  the  power  of  steam  to  the  w  orking  of  the  fire  engine. 
The  mechanical  arrangement  consists  of  two  cylinders  of 
about  six  inches  in  diameter,  one  of  them  being  the  strain 
cylinder,  and  the  other  the  water  pump ;  and  they  are 
placed  horizontally,  so  that  a  parallel  motion  is  easily 
produced.  This  engine  will  deliver  9000  gallons  of  water 
an  hour  at  the  height  of  90  feet.  The  time  of  getting  the 
machine  into  action,  from  the  time  of  igniting  the  fuel 
( the  water  being  cold),  is  only  18  minutes.  Some  of  the 
Fire  Insurance  Companies  in  London  hare  floating  en- 
gines on  the  Thames,  which  are  extremely  serviceable  in 
ises  of  fire  among  the  shipping  or  buildings  near  the  river. 
FIRE  ESCA'PF.    Any  machine  or  apparatus  for  tho 


been  proposed  for  arcompliohing  this  desirable  object  are 
very  numerous,  and  are  of  two  kinds  ;  the  first  kind  com- 
prising those  by  means  of  which  tbe  escape  is  effected 
without  externa)  aid,  and  the  second  those  requiring  tho 
assistance  of  persons  without.  Of  the  first  kind  the  most 
obvious  is  a  rope  ladder,  which  may  be  kept  in  a  sleeping 
apartment,  ami  used  upon  occasion  by  fastening  one  end 
of  it  to  a  window-sill  or  bed-post.  Mr.  Maseres  contrived 
an  apparatus  which  consists  of  a  long  roue  and  an  as- 
semblage of  cordage  or  belts,  so  dU  posed  as  to  form  a 
seat ;  the  person  about  to  descend  hinds  himself  into  the 
seat,  and  then  lowers  himself  to  the  ground  bv  allowing 
the  rope  which  is  fastened  to  the  window-sill  to  slide 
slowly  through  his  hands  ;  and  in  order  that  this  may  bo 
done  easily,  the  rope  is  made  to  pass  through  a  series  of 
holes  In  a  block.  But  unfortunately  contrivances  of  this 


kind  can  rarely  be  expected  to  be  of  any  use ;  for  sup- 
posing them  at  hand  when  the  alarm  of  danger  b  given,  . 


which  are  requisite  for  fixing  and  adjusting  the  i 
and  even  then  it  is  only  the  strong  and  active  wf 
safely  descend  by  such  means  from  a  considerable  height. 

With  regard  to  escapes  of  the  second  kind,  the  object 
Is  to  enable  persons  without  to  establish  speedily  a  com- 
munication with  an  upper  room,  so  as  to  aflbru  the  in- 
mates the  means  of  sate  descent  ;  or  to  remove  them  if 
necessary,  as  in  the  case  of  the  feeble  or  children.  A 
very  portable  sort  of  ladder,  invented  by  Mr.  Young,  is 
described  in  the  Transactions  of  the  Society  of  Arts  for 
1813.  It  consists  of  a  number  of  cross  bars  or  rounds, 
connected  with  rojics,  w  hich  form  tbe  sides  of  the  ladder ; 
the  ends  of  the  rounds  are  fitted  into  each  other,  so  as  to 
form  a  pole,  which  is  readily  elevated  to  a  window  ;  and 
at  the  extremity  is  an  iron  frame  terminating  in  hooks 
w  hich  can  be  lodged  in  the  window-sill.  When  the  honks 
are  properly  fixed,  a  sudden  ierk  suffices  to  separate  the 
rounds,  which  immediately  fall  Into  their  places  when 
the  ladder  is  formed  and  suspended  from  the  frame.  But 
this  apparatus  only  answers  the  same  purpose  as  a  rope 
ladder,  and  is  therefore  liable  to  the  same  objections. 
Mr.  Braby's  fire  escape,  described  in  the  34th  vol.  of  the 
same  Transactions,  consists  of  a  car  or  cradle,  which  Is 
made  to  slide  on  a  slip  of  plank  fixed  to  a  pole,  and  is 
governed  by  a  rope.  Mr.  Ford's  escape  consists  of  a  spar 
of  timber  about  3ft  or  40  feet  long,  having  two  projecting 
arms  at  the  top  furnished  with  prongs,  by  which  a  firm 
bearing  against  the  wall  of  a  house  is  obtained.  A 
grooved  ptdlcy  is  mortised  into  the  spar  near  the  top,  and 
another  near  the  bottom  ;  over  the  pulleys  runs  an  end- 
less rope,  to  which  is  attached  at  one  point  a  main  rope, 
and  at  another  the  semicircular  brace  of  a  large  grooved 
roller,  which  traverses  up  and  down  the  space  between 
the  pulleys.  This  brace  carries"  on  the  under  side  of  the 
spar  a  hook,  to  which  a  cradle  is  attached,  whereby  per- 
sons can  lie  easily  lowered  to  the  ground. 

For  a  description  of  various  other  contrivances  of  a 
similar  kind,  we  refer  to  the  - 


FI'RE  FLY.  A  name  commonly  given  to  those  in- 
sects which  have  the  singular  property  of  emitting  a  lu- 
minous secretion.  This  power  is  not  confined  to  insects 
of  one  organisation  or  order.  Among  the  Coleoptcra, 
tbe  Klater  noclUucns  and  the  female  glow-worm  aro 

The  Fuitvnd*,  or  lantern  a  id 
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flies,  are  also  described,  but  some  think  apocry- 
as  luminous  insects. 
FIRE,  GREEK.  This  fire,  which  was  employed  in 
the  wars  of  the  Christians  and  Saracens  in  the  middle  aires, 
is  said  to  hare  been  invented  during  the  reign  of  Con- 
stantine  Pogonatus  in  the  year  668  by  Callinlcus,  an  ar- 
chitect of  Heliopotis.  Naphtha  was  probably  its  principal 
Ingredient,  which.  If  skilfully  projected  and  en  flamed, 
great  havoc  and  dismay,  in  consequence  of  its  ex- 
combustibility  and  the  difficulty  of  quenching  its 
(See  a  learned  paper  on  this  subject,  by  Dr. 
..«*:*,  In  the  tiuarterly  Journal  qf Science,  vol.  xlv.) 
FI'RE-LOCK.  or  FUSIL.  A  musket  or  small  gun, 
which  is  fired  with  a  flint  and  steel ;  and  thereby  distin- 
guished from  the  old  musket,  or  match-lock,  which  was 
fired  with  a  match.  The  date  of  the  invention  of  fire- 
locks is  uncertain. 
FIRE.  ST.  ANTHONY'S.  See  Erysipelas. 
Fl'RE-WORKS.  Artificial  preparations  made  of 
gunpowder,  sulphur,  and  other  inflammable  ingredients, 
displayed  at  public  rejoicings  and  on  other  occasions.  See 
Pyrotechny. 

1  I  KK  IN'.  A  measure  of  capacity,  being  the  fourth 
part  of  a  barrel,  or  containing  9  ale  gallons,  or  7  J  impe- 
rial gallons :  that  is,  2.'«38  cubic  inches. 

FI'RLOT.  A  dry  measure  used  in  Scotland,  but  of 
different  capacities,  according  to  the  article  it  is  used  for 
measuring.  The  Linlithgow  wheat  Jirlat  is  to  the  Impe- 
rial bushel  as  Vi*  to  1  ;  and  the  barley  firtot  to  the  impe- 
rial bushel  as  14  V,  to  1. 
FI'RMAMENT,  In  the  language  of  the  old  astro- 
omers,  is  the  orb  of  the  fixed  stars,  or  the  most  remote 


of  all  the  celestial  spheres.    In  common  language  it  sig- 
f  thing  as  heaven,  or  sky.    See  ttt. 


FI'RMAN  (more  properly  Ferman),  In  the  Per- 
sian language,  signifies  a  command,  and  is  the  name  given 
In  Turkey,  Persia,  and  India  to  mandates  or  certificate* 
of  the  sovereign,  issued  for  various  purposes.  Those 
b  est  known  to  Europeans  are  given  to  travellers,  and 
serve  as  passports.  The  Fcrm&n  has  placed  at  its  head 
in  Turkey  the  cipher  of  the  reigning  sultan,  written  In 
a  complicated  manner,  affixed  by  the  chief  secretary  of 
the  sign  manual. 

FIRST  COAT.  In  Architecture,  the  laving  the  plas- 
ter on  the  laths,  or  the  rendering,  as  it  is  called,  on  brick 
when  only  two  coats  are  used.  When  three  coats  are 
used,  it  (s  called  pricking  up  when  upon  laths,  and 
roughing  in  when  upon  brick. 

FIRST  FRUITS.  (Annates,  or  Primitla-.)  The  pro- 
fits of  every  spiritual  living  for  the  first  year  after  IU 
avoidance,  which  the  new  incumbent  paid  in  Catholic 
i  to  the  Pope,  but  since  the  Reformation  to  the  king, 
ttion  Isthat  which  was  made  by  Henry  V  III. 


to  a  fund  called  Queen 
.  of  the  smaller  benefices, 


FstDJ 


The 

all  livings  over  Ml,  at  I 
Anne's  llounty,  for  the 
which  are  released  from 

FIRTH.   Sec  Frith 

FISC.  (Lat.  fiscus.)  The  term  used  In  the  Roman 
law,  and  laws  derived  from  it,  to  denote  the  property  of 
the  state.  Under  the  emperors,  however,  it  had  acquired 
the  signification  of  the  peculiar  domain  or  treasure  of  the 
prince,  In  contradistinction  to  strarhsm,  the  public  trea- 
sury. The  word  confiscation  is  derived  from  fisc ;  and 
every  lord  or  body  corporate  to  which  things  may  be  con- 
fiscated in  course  of  law  has,  properly  speaking,  the 
right  of  fisc.  Fiefs,  being  originally  lands  granted  to 
individuals  out  of  the  king  s 
termed  JUc  in  writers  of  the 
System. 

Fl'SCAL.  Something  relating  to  the  pecuniary  in- 
terest of  the  sovereign,  or  the  community. 

FISH.  In  Architecture,  a  piece  of  wood  secured  to 
another  to  strengthen  it. 

Fish.   See  Pisces. 

FI'SHERY.  The  fisheries  of  the  British  Islands  are 
partly  coast  and  river,  and  partly  carried  on  In  the  open 
sea  at  a  greater  or  less  distance  from  the  shore.  Of  the 
former,  salmon,  herring,  pilchard,  and  oyster  are  most 
Important ;  of  the  latter,  cod,  turbot,  and  whale.  1.  The 
salmon  fishery  has  considerably  diminished  in  import- 
ance of  late  years.  That  of  Scotland  Is  regulated  by 
9G.4.  c. 39.  and  subsequent  acts.  2.  The  herring  fishery, 
at  first  almost  engrossed  by  the  Dutch,  was  fostered  in 
1749  by  a  tonnage  bounty  granted  on  vessels  employed  in 
It.  Under  this  system  the  fishery  does  not  appear  to 
have  thriven.  The  bounty  was  gradually  withdrawn,  and 
finally  ceased  In  1*30.  The  most  Important  seats  of  the 
herring  fishery  at  the  present  day  are  the  coasts  of  the 
north-east  of  Scotland.  In  l*3».  1 1 ,000  boats  and  Hi.oOo 
and  boys,  coopers,  curers,  Ac.)  were 
I  in  this  fishery.    1  The  pilchard  fishery  is  a  H- 


4.  Outers  arc  I 


of  our  coasts,  but  the  principal 
Ingthem  for  the  London 
6.  Turbot,  cod,  ax 


of  the  trade  of  breed- 
and 


FIXED  AIR. 

of  the  fisheries  off  the  British  coasts.   Turbot  are  chiefly 
caught  by  Dutch  fishermen,  and  close  to  the  shores  of 
Holland.    In  1833  a  report  was  made  by  a  committee  on 
the  British  Channel  Fisheries,  In  which  the  declining  state 
of  those  fisheries  is  much  commented  upon,  and  attri- 
buted to  three  causes  :  the  extensive  interference  and 
aggression  of  the  French  fishermen  on  the  coasts  of  Kent 
and  Sussex  ;  the  large  quantities  of  foreign-caught  fish 
illegally  imported  and  sold ;  and  the  great  decrease  and 
comparative  scarcity  of  fish  In  the  channel;  which  last 
they  attribute  to  the  destruction  of  spawn.   But  by  far 
the  greatest  fishery  of  cod,  hake,  ling,  Ac.  is  that  carried 
on  on  the  great  bank  of  Newfoundland,  and  on  the  neigh, 
bouring  coasts.    The  former  is  now  chiefiy  ei 
the  French  and  Americans  ;  but  the  British 
though  principally  confined  to  the  coasts  of  Nei 
and  Labrador,  is  very  extensive.   Mr.  M'Gregor,  in  his 
work  on  the  North  American  Colonies,  estimates  the 
value  of  the  produce,  on  an  average  of  five  years  to  1932, 
at  857,000/.  per  annum,  (ii.  596.)  6.  The  Greenland  w  hale 
fishery  was  engaged  in  by  the  English  in  the  17th  cen- 
tury, but  not  with  vigour  until  encouraged  by  a  bounty 
in  1740.   During  the  Late  war  it  became  extremely  valu- 
able ;  afterwards  it  declined  in  Importance.    In  1815,  146 
I  vessels  sailed  ;  in  1K34,  76  only.   The  southern  whale 
I  fishery  is  a  more  modern  branch  of  the  traffic.  ( See  Cml- 
loch.  Statist,  qf  Great  Britain,  ii.  21.  Ac;  article  "  Fish- 
eries, "  Jn  Enc.  Brit.,  new  ed. ;  Report  of  the  Committee 
on  the  Channel  Fisheries,  1833 :  the  former  writer  esti- 
mates the  annual  value  of  the  fisheries  at  about  3,000,000/. 
per  annum.)    The  coast  and  sea  fisheries  arc  protected 
by  a  variety  of  enactments.    Fishing  vessels  are  licensed 
by  the  commissioners  of  customs  under  6  G.  4.  c.  1<  H.  As 
to  inland  fWhing.  the  law  of  offences  in  prh  it.  ti- 
is  now  consolidated  by  7  &  8  G.  4.  c.  27.    Taking  or 
stroying  fish  in  water  running  through,  or  in  laud  adjoin- 
ing or  belonging  to  the  dwelling-house  of  the  owner  of 
the  water,  is  a  misdemeanour ;  in  any  water  not  within 
this  description,  but  private  property,  or  in  which  there 
is  a  private  right  of  fishing,  it  is  punishable  w  ith  fine  on 
summary  conviction.    Angling  in  the  daytime  is  not 
within  these  enactments,  but  is  punishable  summarily 
with  less  penalty.   The  right  of  fishing  in  a  river  prima 
facie  belongs  to  the  lord  of  the  manor,  who  has  the  own- 
ership of  both  banks.  Fishery  is  said  to  be  cither  several 
or  free,  or  common  of  piscary.    The  first  is  in  theow  ner 
of  the  soil,  or  one  deriving  title  from  him  ;  the  second 
is  a  royal  franchise,  conveying  an  exclusive  right  of  fish- 
ing in  a  public  river.   Common  of  piscary  is  a  liberty  of 
fishery  in  common  with  others  in  a  stream  or  river  the 
soil  whereof  belongs  to  a  third  person,  and  resemble* 
other  commonable  rights. 

FISHPONDS,  are  ponds  made  by  art,  in  which 
ferent  kinds  of  fish  are  bred  and  fattened.  In  gen 
this  is  only  attempted  with  fresh-water  fish  ;  but  in  i 
places  ponds  have  been  formed  on  the  sea  shore,  and  so 
contrived  as  to  have  their  waters  renewed  every  tide, 
and  in  these  sea  fish  have  been  kept  for  use  for  a  con- 
siderable time.  The  fresh-water  fish  which  Is  the  most 
successfully  managed  in  ponds  is  the  carp. 

FISSFPARA.  (Lat.  Undo,  / divide, and  pario,  / engen- 
der.) Those  animals  are  so  called  which  propagate  by 
spontaneous  fission,  or  the  detachment  of  a  greater  or 
less  proportion  of  the  body,  having  inherent  power  of 
self-support  and  growth.  As  the  animals  which  mani- 
fest this  mode  of  generation  differ  widely  oniony  them- 
selves in  their  general  organisation,  the  term  fisstpara 
cannot  be  applied  to  designate  any  natural  group  ;  spon- 
taneous fission  is  limited  to  the  lowest  classes  of  ani- 
mals, as  Infusoria,  Polyps;  certain  worms,  as  the  S.t  i, 
Ac. 

FISSIRO'STRALS.  Fissirostres.  (Lat.  Undo,  and 
rostrum,  ..  tat*. )  The  name  of  a  tribe  of  perching  birds 
(Insessores),  comprehending  those  which  have  a  very 
wide  gape,  as  the  swallow. 

FISSURE'LLA.  (Lat.  findo.)  A  genus  of  Gastro- 
pod on  s  Mollusks,  having  a  shell  shaped  like  that  of  a 
limpet  (Patella),  but  with  a  fissure  at  the  apex  of  the 
cone,  which  opening  is  associated  with  a  different  form 
and  arrangement  of  the  breathing  organs. 

Fl'STULA.  (Lat.  a  pipe.)  A  long  sinuous  ulcer, 
often  communicating  witn  a  larger  cav-ty,  and  having  a 
small  external  opening. 

Fl'STULA  SPIRA'LIS.  In  Botany. a  term  used  by 
Malpighi  to  denominate  that  kind  of  vegetable  tissue 
now  called  the  spiral  vessel. 

FISTULI'DANS,  Fistulides.  (Lat.  fistula,  a  pipe.) 
A  tribe  of  Echinodermatous  animals,  comprehending 
those  which  have  an  elongated  cylindrical  tube-Like 
body. 

FIVE  POINTS.   The  principal  points  of  controversy 
between  the  CalvinlsU  and  Arminians,  which  became  the 
of  the  decisions  of  the  Synod  of  Dort.  Trey 


nd  final  perseverance.    See  article  Ahmimavs. 
FIXED  AIR.    The  old  term  for  carlnnuc  acid,  from 
i  in  a  fixed  state  in 
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FIXED  OILS. 

FIXED  OILS.  The  common  greasy  odli  are  so  termed 
te  consequence  of  the  high  temperature  which  they  >us. 
tain  before  giving  out  vapour. 

FIXED  STARS.  Thoae  which  retain  the  same,  or 
very  nearly  the  same  position,  with  respect  to  each  other, 
k  has  been  discovered,  by  the  acccurate  ob*ervarlons  of 
modern  time*,  that  many  of  the  atari  have  a 
tioa.   See  Stars. 

"  to  WdTfhta 

w  by  the  article  being  let  Into  or  united 
with  the  land,  or  with  tone  substance  previously  con- 
nected therewith.  Thus  a  ham,  built  on  a  frame 
Dot  let  into  the  earth,  it  not  a  fixture  ;  a  brewer's  stills, 
set  in  brickwork  resting  on  a  foundation,  are  fixtures  ; 
and  the  application  of  the  same  principle  gives,  in  every 
case,  the  true  rale  to  judge  whether  any  thing  be  a  fix- 
ture or  not.  Whatever  U  thus  fixed  becomes,  by  law, 
parcel  of  the  freehold  or  realty.  It  is,  therefore,  ou  ge- 
neral principle*,  not  removable  ;  but  there  are  exceptions 
to  this  rule  established  by  custom  ;  of  which  the  prin- 
cipal arise  out  of  the  right  of  tenants  to  remove  fixtures 
set  op  for  purpose*  of  trade,  and  in  some  instances  for 
it  and  convenience  (commonly  called  tenants' 
i).  and  the  right  of  executors  to  some  fixtures, 
lly  of  the  same  description,  as  against  the  heir  or 
devisee  of  the  realty. 

FLA G.  In  Naval  affairs,  the  flags  are,  —  the  royal  stan- 
dard the  admiral  t y  flag,  an  anchor  on  a  red  ground ;  the 
union,  or  jack,  in  which  are  blended  together  the  crosses 
of  St.  George.  St.  Andrew,  and  St.  Patrick  :  this  is  carried 
by  the  admiral  of  the  fleet. 

FLAGE'LLA.  A  term  used  by  the  older  botanists  to 
denote  the  twigs  or  youngest  shoots  of  plants. 

FLAGE'LLANTS.  (I -at.  flagellum.  a  whip  .)  A  sect 
of  enthusiasts  who  first  appeared  in  the  middle  of  the 
13th  century,  and  being  then  repressed,  sprang  up  again 
with  renewed  violence  in  the  14th.  Beginning  first  at 
Cremona  in  Italy,  the  contagion  of  the  example  spread  in 
a  few  years  throughout  Europe  ;  and  every  city  was  in- 
fested by  multitudes  who  went  naked  from  the  loins 
upward,  and  inflicted  upon  themselves  several  dally  fla- 
gellations, with  the  idea  of  obtaining  thereby  merit  in 
the  eye*  of  God.    They  formed  themselves  Into  a  society, 

'  i  their  behaviour;  but 
jave  way  to  great  ex- 
Jlj  suppressed  by  a  holy  war  pro- 
by  Pope  Clement  VI. 
FLAGE'LLUM.   In  Botany,  a  trailing  shoot  of  the 
used  to  denominate  that  form  of  stem 
called  a  runner. ' 

FLA'GEOLET.  (Ft.)  A  wooden  musical  wind  in- 
strument, played  with  a  mouth-piece,  the  holes  and  keys 
whereof  are  stopped  with  the  fingers,  in  the  same  way 
it  the  flute. 

FLAIL.  A  wooden  implement  for  threshing  corn  by 
hand.  It  consists  of  the  handle  or  hand-staff,  which  the  la- 
bourer holds  m  his  hand,  and  uses  as  a  lever  to  raise  up  and 
bring  down  the  swiple,  or  part  which  strikes  the  corn,  and 
beats  out  the  grain  and  chaff  from  the  straw.  The  swiple 
Is  joined  to  the  hand-staff  by  the  captins  or  couplings, 
which  are  thongs  of  untanned  leather,  and  sometimes  the 
skins  of  eels  or  of  other  fish .  These  thongs  are  passed 
through  hole*  in  the  ends  of  the  handle  and  swiple,  and 
made  fast  by  being  sewed  together.  The  flail  was  in  use 
among  the  Romans,  though  the  prevailing  mode  of  scpa- 
corn  from  straw  among  the  nations  of  antiquity 
-ft  out  with  cattle  in  the  open  air.    In  the 


rally  the  case 

the  universal  threshing  implement  till  the  introduction  of 
the  threshing  machine,  which  is  now  taking  the  place  of 
the  flail  in  all  countries  where  capitalists  engage  in  farm- 
ing.  See  Threshing  Machine. 

FLAKE  WHITE*  A  term  often  applied  to  the  purest 
tratxr  lead. 

FLAME.  (Germ,  flam  me.)  When  the  temperature 
of  inflammable  gases  or  vapours  is  raised  very  high,  and 
la  the  contact  of  air,  they  are  said  to  burst  into  flame; 
if  previously  mixed  with  a  due  proportion  of  oxygen,  or 
of  atmospheric  air,  they  explode.  In  the  former  case  the 
combustion  only  goes  on  at  the  surface  in  contact  with 
ah*,  and  is  quiet  and  gradual ;  in  the  latter,  every  particle 
of  the  inflammable  body  being  in  contact  with  the  sup- 
er' combustion,  the  inflammation  extends  instan- 
through  the  whole  mass.  The  nature  of  flame 
by  Hooke  in  1677  (in  his  Lampat ) ; 
i  of  the  light  to  the  heat  of  " 


in  bis  researches  published  in  the 
Pk,lo€opkicai  Transact} cms  between  1815  and  1*17. 

All  the  leading  phenomena  of  flame  are  well  exhibited 
by  a  large  gas-flame  burning  from  a  wide  orifice.   It  pre- 
a  hollow  cone,  the  heat  and  light  of  which  are  con- 
to  its  exterior  ratface.   A  transverse  section  of  surh 
it*  a  ring  of  light  surrounding  a  central 


FLAT. 

drawn  by  a  tube  out  of  this  central  portion,  as  In  the  an- 
nexed figure,  where  a  represent*  the 
inserted  Into  the  central  non-k 
fart  of  the  flame,  and  where  the  i 
Inflammable  vapour  is 
Its  extremity.  (See 
i  subject  In  the  papers  of  Mr. : 

''I  Mr.  Davles,  Ann.  qf  Phil.   vols.  viil. 

M  and  x.) 

A  flame  may  be  extremely  hot  without  being  proportion- 
ately luminous,  as  is  the  case  with  the  flame  of  hydrogen, 
»  hich  I*  scarcely  visible  in  daylight,  but  the  heat  of  w  hich 
is  shown  by  introducing  into  It  apiece  of  fine  platinum  wire, 
which  Immediately  becomes  white  hot,  and  emits  abun- 
dance ot  light.  The  tight  of  all  flames  is  of  a  similar  origin, 
and  depends  upon  loltit  matter  ignited  and  rendered  incan- 
descent by  the  heat  of  the  flame  :  thus  if  magnesia  or  lime 
In  flue  powder  be  projected  into  the  flame  of  hydrogen, 
the  luminosity  of  the  flame  Is  Immediately  increased. 
Finely  divided  charcoal  is  the  substance  to  which  all 
common  flames  owe  their  luminosity.  It  Is  derived  from 
the  hydrocarbon  produced  by  the  decomposition  of  oil, 
wax,  tallow,  Ac.  as  contained  in  coal  gas  ;  but  as  char- 


,  Ac,  as  contained  in^coal  gas 
idcrfthc  flame  luminous,  but  is 


not  only 

act  of  so  doing,  and  passes  off  In  a  well-regulated  and  per- 
fect flame  In  the  Invisible  form  of  carbonic  acid  gas. 

When  flames  are  cooled,  they  are  at  the  same  time  ex- 
tinguished ;  hence  a  flame  cannot  be  made  to  traverse  or 
recede  through  a  metallic  tube  of  small  bore  ;  and  hence 
a  flame  may,  as  It  were,  be  bisected  by  a  piece  of  wire 
gauze  held  transversely  across  it :  in  which  case  the 
smoke,  gas,  or  vapour  and  charcoal  go  through,  but  not 
hot  enough  to  inflame,  having  been  cooled  down  by  their 
sage  through  the  metallic  meshes  ;  but  by  applying  a 
e  to  this  smoke,  it  mayagain  be  kindled.  In  this 
way  the  upper  portion  of  the  flame  may  be  burned,  while 
the  inflammation  of  the  lower  half  Is  prevented  by  the 
interposed  cooling  medium.  These  experiments  are  best 
illustrated  by  the  flame  of  a  gas-burner,  and  the  two< 
just  cited  are  represented  in  the  l 


passa( 
flame 


FLA'MEN. 
priest*  of  any  , 
priests  in  general.  Originally  Numa  Instituted  three 
orders  of  flamens ;  vl*.  those  of  Jupiter,  Mars,  and  Qui- 
rinus  (Romulus).  But  in  after  times  this  number  was 
much  increased  br  the  Introduction  of  new  gods  and  su- 
perstitions, and  by  the  worship  paid  to  deceased  em- 
perors. 

FLAMI'NGO.   See  Fhcknk  orTrar*. 
FLANK.    (Fr.  Dane.)    In  Architecture,  the  side  of 
any  building. 

Flank,  In  Fortification,  Is  that  part  of  the  bastion 
which  reaches  from  the  curtain  to  the  face :  the  flank  of 
one  bastion  serves  to  defend  the  ditch  before  the  curtain 
and  face  of  the  opposite  bastion.  See  Fortification. 
FLANNEL.  See  Woollen  Manufacture. 
FLA'SHINGS.  (Probably  from  flaque.  a  tplatk.) 
In  Architecture,  pieces  of  lead  or  other  metal  let  into 


the  joints  of  a  wall  so  a*  to  Up  over  the  gutters  or 
other  conduit  piece*,  and  prevent  the  splashing  of  rain 
injuring  the  interior  work*. 


injuring  tli 

FLAT.  In  Architecture,  that  part  In  the  covering  of 
a  house  of  lead  or  other  metal  which  is  laid  horisont 


Music,  a  character  of  thi*  form  h,  which 
note  before  which  it  is  placed  a  chromatic 


Flat.  In 
depresses  the 

semitone.  Flats  and  sharps  were  originally  contrived 
to  remedy  the  defects  of  musical  instruments  whereon 
temperament  was  required,  the  natural  scale  of  music 
being  limited  to  certain  fixed  sounds,  and  adjusted  to  an 
instrument  in  many  points  defective;  for  we  can  only 
proceed  from  one  note  to  another  by  a  particular  order 
of  degrees.  Hence,  from  one  note  to  another,  upwards 
or  dow  nwards,  we  cannot  find  any  interval  at  pleasure. 
To  supply  or  remedy  this  defect,  musicians  have  had  re- 
course to  a  scale  proceeding  by  twelve  degree*,  making 
therefore  thirteen  notes  to  an  octave,  including  the  ex- 
i  hough  it  does  not  make  the  instrument 
little  room  for  complaint.  In  instru- 
sounds  are  fixed,  a  sound  or  note  dividing 
it  Into  two  unequal  parts,  called  semitones,  is  placed 
between  the  extremes  of  every  tone  of  the  natural 
scale ;  so  that  we  have  twelve  semitones  between  thir- 
teen notes  in  the  compass  of  an  octave.  In  order  then 
to  keep  the  diatonic  series  distinct,  the  Inverted  note* 
answer  for  the  name  of  the  natural  note  next  below,  with 
this  character  £,  called  a  sharp ;  or  the  name  of  the  na- 
if, with  this  character  b, 
Of  4 
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FLAT  FIFTH. 


FLOAT  BOARDS. 


Thui  DO  signifies  a  semitone  below  D  natural  ( CI. 
On  keyed  Instruments  the  short  keys  are  the  represent- 
atives of  these  Hats  and  sharps.  The  system,  however, 
does  not  strictly  produce  what  it  represents :  it  Is  only  an 
approximation.   See  Tbupshamknt. 

FLAT  FIFTH.    In  Music,  an  interval  of  a  fifth  de- 

PYl5tVish'  C^PiIJIIomk:tS.U  iemdtapente' 

FLA'TTEN  A  SAIL.  To  extend  H  fore  and  aft, 
whereby  its  eftVct  is  lateral  only. 

FLATTING.  In  Architecture,  a  coat  of  paint,  which, 
from  its  mixture  with  turpentine,  leaves  the  work  flat, 
or  without  gloss. 

FLA'TULBNCY.  (Lat.  flatus,  blast.)  A  morbid 
collection  of  gas  in  the  stomach  and  bowels,  commonly 
symptomatic  of  indigestion  or  Indulgence  In  certain  kinds 
of  vegetable  food.  Warm  tonics  and  well-seasoned  ani- 
mal food,  with  weak  brandy  and  water  as  a  beverage  at 
dinner,  arc  the  usual  and  effective  remedies. 

FLAX.  (Germ,  flachs.)  The  fibre  of  the  J.inum 
utitatissimum,  which  is  spun  into  thread  and  woven  into 
linen  textures. 

The  flax  is  reaped  a  little  before  the  seed*  are  ripe  ;  it 
is  stripped,  and  the  stalks  are  then  soaked  in  water,  or 
rettrd  (rotted),  when  fermentation  running  into  putre- 
faction  ensues,  so  as  to  destroy  the  foreign  matters  w  ith 
which  the  fibres  are  blended  in  the  plant ;  the  flax  is 
then  dried,  and  broken  or  beaten  and  winnowed,  to  as  to 
separate  the  fibrous  from  the  other  part?  ,  these  are  after- 
wards heckled,  and  prepared  for  the  spinner.  (For  an 
account  of  these  operations,  and  of  the  machinery  by 
which  they  are  effected,  sec  Urc's  Dictionary  ofArU,  Ste., 
art."  Flax.") 

FLECHE.  In  Fortification,  a  simple  redan  usually 
constructed  at  the  foot  of  a  glacis,   See  Kkoan. 

FLEECE,  ORDER  OF  THE  GOLDEN.  One  of  the 
most  distinguished  among  European  orders  of  knight  hood. 
It  was  founded  by  Philip  III.,  duke  of  Burgundy,  in  1430 ; 
and  as  by  its  foundation  his  successors  were  declared  to 
he  hereditary  grand  masters,  that  title  passed,  with  the 
Ilurgundian  inheritance,  to  the  house  of  Austria ;  thence, 
after  the  death  of  Charles  V.,  to  the  Spanish  line  of  that 
house :  but  when  the  monarchy  of  Spain  passed  to  the 
Bourbons  and  the  Spanish  Netherlands  to  Austria,  the 
archdukes  of  Austria  claimed  the  grand  mastership  ;  and 
claims  are  made  on  it  at  present  both  by  the  emperor  of 
Austria  and  king  of  Spain ;  the  order  Is  consequently 
conferred  both  at  Vienna  and  Madrid,  and  is.  in  both 
courts,  the  highest  in  point  of  rank.  As  its  nominal 
object  iyhe  protection  of  religion,  jt  is  rarely 
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1  nvesiam  sovereigns. 

FLEET,  in  its  most  extended  signification,  is  applied 
to  a  number  of  ships,  pursuing  in  company  either  mer* 
cantilo  or  warlike  purposes,  or  both ;  but  is  more  gene- 
rally confined  to  the  ditTerent  detachments  which  form 
the  navy  of  any  country,  stationed  in  various  parts  of  the 
world  for  the  purposes  of  defence,  aggression,  or  intimi- 
dation.  See  N  avy,  Sui'soron. 

Plrkt.  The  sea  term  for  shortening  any  thing,  by 
taking  it  up,  that  had  been  pulled  out  or  ttretched. 

FLE'MISH  SCHOOL.  In  Painting,  the  school  form- 
ed  in  Flanders.  The  works  of  this  school  are  distinguished 
by  the  most  perfect  knowledge  of  chiaro-scuro ;  high 
finishing  without  dryness  ;  by  an  admirable  union  of 
colours  well  blended  and  contrasted,  and  by  a  flowing 
luxurious  pencil.  Its  defects  are  somewhat  similar  to 
those  of  the  Dutch  school.  The  Flemish  painters,  like 
the  Dutch,  represented  nature  as  they  found  her,  and 
not  as  she  should  be.    Ruben*  and  Vandyke  (the  glory 


of  this  school),  though  men  ef  the  greatest  genius, 
not  free  from  this  defect,  and  the  former  especially. 
Teuiers  was  another  great  master  of  the  school  In 
question  ;  to  it  also  belong  Snyders,  S  teen  wick,  Neefs, 
Schwaneveldt,  Van  Eyck,  Ac. 

FLE'TA.  The  title  of  an  ancient  treatise  on  English 
law, ^ attributed^  to  the  reign  of  Ed.  I.,  and  named  (ac- 

the  Fleet  prison. 

FLEUR-DE-LIS.  In  Horaldry.  a  charge  supposed 
to  represent  a  lilv :  borne  from  a  very  early  period  in 
the  royal  arms  of  France.  It  Is,  however,  more  probably 
conjectured  that  the  shape  of  this  bearing  was  intended 
to  represent  the  Iron  of  a  javelin. 

FLE'XIBI'LITY.  (IjU.  flccto,  /  bend.)  That  oro- 
perty  of  bodies  in  virtue  of  which,  when  a  sufficient  force 
is  applied  to  them,  they  change  their  form,  and  are  bent. 
Flexibility  Is  opposed  to  ttiflnet*  on  the  one  hand,  and  to 
brittteneu  on  the  other  ;  •Jff  bodies  being  such  as  resist 
bending  Atul  .brittle  thofis  whlcli  cannot  t>©  tx*nt  without 
a  disruption  of  their  parts.  Of  unorganized  bodie«  the 
most  flexible  are  the  metal* ;  and  their  flexibility  is  in 
general  increased  by  heat,  though  brass  is  rendered 
brittle  when  subjected  to  a  high  temperature.  Of  or- 
ganized bodies,  young  fresh  plants  ami  animal  substances 
(excepting  bone)  are  eminently  flexible ;  and  bodies  of 
this  class  are  rendered  more  flexible  by  heat  and  moist - 
456 


tire.  In  many  machine*  where  great  stability  is  required 
it  is  often  a  matter  of  much  Importance  to  be  acquaint  c4 
with  the  flexibility  of  the  component  materials,  m  order 
to  determine  the  load  they  can  support  without  yielding. 
(See  Cohesion.)  Flexibility  is  only  a  relative  term,  for  all 
bodies  are  more  or  less  flexible  ;  and  In  bars  of  wood  or 
metal  the  stiffness  or  resistance  to  flexure  U  directly 
as  the  breadth  and  cube  of  the  depth,  and  Inversely  as  the 
cube  of  the  length. 

FLEXCRA.  ( Lat.  flecto,  I  bend.)  In  Mammalogv. 
the  joint  between  the  antibrachium  and  carpus,  usually 
called  the  fore-knee  in  the  horse  ;  analogous  to  toe  wrist- 
joint  in  man. 

FLE'XURE.  The  bending  or  incurvation  of  aline 
or  surface.  Paint  of  contrary  flexure  is  a  term  used  in 
analytical  geometry  to  denote  that  point  at  a  curve  at 
which  the  curvature  passe*  from  convex  to  concave,  or 
vice  versa,  with  respect  of  the  axis.  At  this  point  the 
radiu*  of  curvature  I*  infinite.  At  the  point*  of  the  curve 
immediately  preceding  and  following,  the  centre  of  cur- 
vature He*  on  opposite  sides  of  the  curve. 

FLINT.  Common  flints  are  nearly  pur 
usually  occur  In  irregular  nodules  in  chalk 
is  tm  unsolved  geological  problem. 

FLINT  GLASS,  or  CRYSTAL.  A  specie*  of  glass 
which  derive*  its  name  from  flint,  because  that  substance 
was  formerly  employed  in  it*  manufacture.  It  is  verr 
extend vely  used  for  domestic  purpose*  ;  but  is  ebiefl  v 
lnteresting  to  the  philosopher  on  account  of  the  property 
which  it  possesses  of  causing  a  greater  dispersion  of  the 
rays  of  light  which  pass  through  a  prism  or  lens  formed 
of  it  than  any  other  of  the  vitreous  compounds.  This 
property  renders  it  invaluable  in  the  manuiacture  of  the 
object  glasses  of  telescopes  and  microscopes  ;  for  by  com- 
bining a  concave  lens  of  flint  glass  with  one  or  two  con- 
vex lenses  of  crotrri  pi'Ht,  which  possesses  a  much  less 
dispersive  power,  a  compound  lens  is  formed,  in  which 
the  prismatic  colours  arising  from  a  simple  refraction  are 
destroyed,  and  the  leu*  rendered  achromatic.  This  con- 
struction of  object  glasses  was  first  discovered  by  a  Mr. 
Hall,  a  country  gentleman  in  Worcestershire,  about  1729 ; 
but  the  discovery  was  forgotten,  ami  no  further  noticv 
taken  of  it  for  nearly  30  rears,  when  it  was  again  brought 
to  light  by  John  Dollond,  after  a  long-continued  course 
of  experiments  undertaken  for  the  purpose  of  perfecting 
the  telescope.  It  is.  however,  very  difficult  to 
flint  glass  fit  for  the  purposes  of  achram 
This  difficulty  arises  not  from  the  want  of 
persrve  power  in  the  substance,  but  from  the  want  of 
purity  or  homogeneity  ;  the  slightest  impurity  or  inequa- 
lity of  composition  in  the  glass  giving  nse  to  a  streaked 
or  imperfect  image  by  reason  of  the  unequal  refraction 
of  the  rays.  The  com|>ositlon  of  pure  flint  glass  long  re- 
mained a  secret  in  the  family  of  the  Dollond*.  and  ita 
manufacture  formed  a  very  profitable  art  ale  of  <\pofs> 
at  ion  ;  for  till  about  the  beginning  of  the  present  century, 
no  flint  glasa  of  good  quality  was  made  on  the  Continent. 
Of  late  years,  however,  a  great  change  ha*  taken  place 
in  this  respect ;  and  glass  of  the  best  quality  has  been 
manufactured,  both  in  France  and  Germany,  in  much 
larger  masses  than  our  English  artists  have  yet  suc- 
ceeded in  obtaining.  This  result  has  been  mainly  pro- 
duced by  the  experimental  researches  of  D'Artigues. 
Fraunhofer.  Cauchoix,  Gulnand,  and  Komer.  Formerly 
an  object-glass  exceeding  five  inches  In  diameter  < 

Fraunhofer  succeeded  in 
even  twelve  inches.  The 


scarcely  be  produced. 
Ing  them  of  nine,  and 
ject- glass  of  the  large  pi 


by  Cauchoix ;  it  exceed*  twelve  inches,  and  Is  through- 
out of  the  utmost  purity.  The  exact  proportion  of  the 
ingaedient*  which  enter  Into  these  choice  specimens  is 
not  known,  and  probably  their  excellence  depends  in 
irt  on  some  accidental  circumstances  in  the  preparation, 
omer  produced  some  of  his  best  specimens  by  employ- 
ing the  following  ingredients :  — 100  parts  of  quarts.  fi  ■  I 
treated  with  muriatic  acid  ;  AO  parts  of  litharge,  or  red 
lead  ;  and  30  parts  of  the  bit  art  rate  of  potash.  Flint  glass 
for  common  purposes  is  usually  made  of  120  parts  or  fine 
white  sand,  40  parts  of  well  purified  pearl  ash,  36  parts 
litharge  or  minium,  13  parts  nitre,  and  a  small  quantity  of 
the  black  oxide  of  manganese  .  the  latter  ingredient  being 
used  to  correct  the  green  colour  occasioned  by  the  pre- 
sence of  oxide  of  iron  in  the  sand.  The  principal  difference 
between  this  and  the  glass  used  for  optical  purpose*  con- 
sists In  the  much  greater  quantity  of  lead  in  the  latter, 
and  which  Is  introduced  for  the  purpose  of  increasing  its 
dispersive  power.  There  is  a  valuable  paper  on  the 
manufacture  of  glass  for  optical  purposes,  containing  the 
results  of  an  cxten.»ive  series  of  experiments  upon  the 
subject,  made  in  the  laboratory  of  the  Royal  Institution, 
by  Mr.  Faraday,  in  the  Philosophical  Transaction*  for  the 
year  1830,  vol.  cxx.   See  Glass. 

FLOAT  BOARDS.  The  board*  Axed  to  the  rim  or 
outer  circumference  of  undershot  wheels,  which  receive 
the  Impulse  of  the  water  and  communicate  the  root i  a 
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FLOATED  WORK. 

FLOA'TKD  LATH  AND  PLAISTER.  In  Arcbl- 
Ufture.  plaistering  of  three  coats,  whereof  the  first  it 
pricking  up  {set  Fiejt  Coat)  ;  the  second,  floating  or 
S  >alr*i  work  ;  and  the  but  o(flne  staff. 

FLOA'TKD  WORK.    In  Architecture,  plaistering 
cade  of  a  perfectly  plane  surface,  toy  means  of  a  tool 
--'  t>  i«  a  ion.'  rulr  with  a  straight  edge)  called  a  float. 
FLOAT  ISO  MEADOWS.    Meadow  lands,  the  sur- 
face of  which  is  flat,  adjoining  a  river  or  other  source  of 
they 


as  a  kind  of  manure.  It  is  also  useful  to  vegetation,  by 
preserving  a  higher  temperature  in  the  surface  soil  than 
it  could  maintain  through  the  winter,  if  fully  exposed  to 
the  action  of  the  atmosphere  ;  because,  wherever  water 
u  in  a  fluid  state,  its  mean  temperature,  and  that  of  the 
Unite*  immediately  in  contact  with  it,  must  be  above  32°, 
and  at  that  temperature  the  grasses  common  in  British 
meadow*  will  grow.  There  are  probably  other  benefits 
•  tuch  grass  lands  receive  from  being  covered  with  water 
during  a  portion  of  the  winter  season,  but  these  have  not 
jet  been  satisfactorily  explained  by  science. 

FLOATING  SCREEDS.  (Ital.,  probably  from  schl- 
erato,  ranged.)     In  Architecture,  strips  of  ptaister  ar- 
ranged and  nicely  adjusted  for  guiding  the  floating-rule. 
See  Floated  Woa*. 
FLOATSTONE.    A  porous  variety  of  flint,  which 


all  ujxjn  water. 

FLCCCI.  (Lat.)  In  Botany,  the  woolly  filaments  that 
1  with  the  sporules  of  many  (Jastromyci : 
is  also  applied  to  the 


«AT10N.     Picking    the  bed-clothes, 
is  a  very  alarming  symptom  in  many  acute  dis- 
ease*. 

FLO'CCUS.  In  Mammalogy,  the  tuft  of  long  flaccid 
hairs  which  terminate  the  tail. 

FLOETZ  ROCKS.  A  term  applied  bv  the  German 
r-ok>-ist*  to  the  secondary  strata,  because  they  generally 
occur  in  flat  or  horiiontaf  beds. 

FLOOR.  (  Sax.  rlope- )  In  Architecture,  the  pave- 
meat  or  boarded  lower  horizontal  surface  of  an  apart- 
ment. It  is  constructed  of  earth,  brick,  stone,  wood,  or 
Mther  materials.  Carpenters  include  in  the  term  the 
framed  timber  work  on  which  the  boarding  is  laid,  at  well 
as  the  boards  themselves. 
Floob.  The  lower  part  of  a  ship's  bottom. 
FLOOR  CLOTH.  This  useful  and  ornamental  ma- 
nufacture originated  in  this  country  about  the  year  1740, 
when  a  manufactory  of  it  was  established  at  Knights- 
bridge,  near  London,  by  Mr.  Smith.  It  was  originally 
nade  of  narrow  canvass  sewn  together  like  sail  cloth,  to 
■mch  successive  coats  of  paint  were  applied  ;  but  the 
•cams  proving  inconvenient,  a  canvass  was  wove  for  the 
purpose,  about  four  yards  wide  ;  it  was  then  extended 
to  seven  yards  tn  width,  and  afterwards  to  nine,  which 
is  the  widest  at  present  made.  The  manufactory  at 
Knight&bridge,  now  carried  on  by  Mr.  Baber,  is  the 
largest  establishment  of  the  kind  ;  the  common  dimen- 
sions of  the  oil  cloths  produced  there  being  80  yards  by 
K  and  30  yards  by  7,  giving  therefore  entire  pieces  of  IfiO 
and  210  square  yards  without  seams.  These  canvasses 
are  stretched  upon  frames,  and  accessible  over  their  whole 
rarface  by  stages  erected  for  the  purpose  :  these  are  the 
circumstances  which  render  the  large  dimensions  of  the 
manufactory  requisite.  The  canvass  being  duly  strained 
is  rubbed  over  with  pumice  stone,  which  renders  Its  sur- 
face smooth  and  even,  and  then  brushed  over  with  a  weak 
of  size ;  when  this  is  dry  the  first  coat  of  oil 
is  Laid  on,  not  with  brushes,  but  with  trowels, 
something  in  the  manner  of  plastering ;  when  this  Is  dry 
a  second  coat  follows  it ;  and  in  this  way  seven  coats  of 
paint  are  usually  applied  in  succession,  three  on  the  back 
and  four  on  the  front.  When  the  cloth  in  this  state,  and 
of  one  colour,  is  sufficiently  dry,  it  is  removed  from  its 
frame  upon  a  large  roller,  and  carried  to  the  upper  part 
of  the  building  to  be  printed  ;  that  is,  to  receive  its  pat- 
tern. This  was  originally  effected  by  a  process  of  sten- 
cilling ;  but  In  the  rear  17*0  Mr.  Smith  introduced  the 
great  Improvement  o\  block-printing,  by  which  the  colours 
are  more  correctly  laid  on,  and  in  greater  body  and  va- 
riety. The  printing  table,  which  is  about  30  feet  long, 
4  wide,  and  2  feet  6  inches  high.  Is  very  firmly  constructed 
of  deal  timbers  laid  edgeways  and  clamped  together,  the 
sulfate  being  truely  planed  \  the  roll  of  painted  cloth  is 
plart-d  underneath  it,  and  as  it  is  unrolled  it  gradually 
passes  oser  the  table,  where  it  is  printed,  and  is  then 
drawn  forward  so  as  to  hang  perfectly  free  while  drying, 
the  height  of  the  building  being  such  as  conveniently  to 
of  this,  without  rolling,  doubling,  or  folding  the 
which  in  these  stages  would  of  course  injure 
ft.  The  colours,  which  are  the  usual  oil  colours  very 
carefully  prepared,  are  put  on  in  succession  with  wooden 
blocks,  which  are  made  of  pear  tree,  box,  or  holly  wood, 
and  upon  which  the  patterns  are  cut  tn  relief  j  they  are 


FLUID. 

sion  over  the  whole  of  the  surface  of  the  cloth  lying 
upon  the  printing  table.  Every  colour  Is  put  on  by  a  se- 
parate block,  and  much  dexterity  is  required  in  so  placing 
them  that  the  patterns  may  correctly  interlace  and  Join 
each  other,  without  in  any  case  overlapping  or  Interfer- 
ing: to  effect  this  the  workman  is  aided  by  guide  pins,  or 
pitches,  as  they  are  termed,  which  direct  him  in  placing 
the  block.  The  colours  are  first  brushed  or  tiered  i 


the  block.  The  colours  are  nrst  brushed  or  tiered  upon 
hard  cushions,  from  which  they  are  transferred  to  the 
block,  and  thence  to  the  cloth  ;  and,  though  many  are  often 


by  thejudici. 

only,  upon  a  third,  which  forms  the  ground.  It  will  be 
obvious,  from  what  has  been  stated,  that  the  weight  of 
the  finished  oil  cloth,  as  compared  with  the  naked  canvass, 
is  no  unimportant  criterion  of  its  goodness ;  each  square 
yard  when  finished  weighing  from  three  pounds  and  a 
half  to  four  or  four  and  a  half :  this  distinguishes  aj 
oil  cloth  from  those  which  are  vam|>ed  up 
with  sise  and  other  perishable  materials. 

Independent  of  the  common  application  of  oil  cloth.lt  is 
not  unfrequently  advantageously  employed  as  a  roofing 
material,  especially  for  covering  verandas  and  other  light 
structures.  When  used  for  this  purpose,  the  canvass 
should  be  made  of  picked  long  flax,  and  thoroughly  sa- 
turated with  good  oil  paint ;  it  will  then  stand  our  cli- 
mate and  last  for  14  or  15  years.. 

FLOOR.  FOLDING  or  FOLDED.  In  Architecture, 
one  in  which  the  floor  boards  are  so  laid  that  their  joints 
do  not  appear  continuous  throughout  the  whole  length  of 
the  floor,  but  in  bays  or  folds  ot  three,  four,  five,  or  more 


FLOOR,  STRAIGHT  JOINT.  In  Architecture,  one 
in  which  the  floor  boards  are  so  laid  that  their  joints  or 
edges  form  a  continued  line  throughout  the  direction  of 
their  length  ;  In  opposition  to  folding  floor,  where  the 
joints  end  in  folds. 

FLORA'LIA.  A  festival  celebrated  with  some  magni- 
ficence in  honour  of  Flora,  the  Roman  goddess  of  flowers. 

I  LQ  Kl  I  >  The  flowers  of  a  capitulum  or  antho- 
dium  ;  which  are  smaller  in  siae,  but  not  different  in 
structure  from  ordinary  flowers.  Those  which  are  placed 
In  the  middle  of  the  capitulum  are  called  discoidal,  or  of 
the  disk  }  those  in  the  circumference  are  named  radiant, 
or  of  the  ray. 
FLORIN.   See  Monet. 

FLOS-FERRI.  A  coralloidal  carbonate  of  lime,  often 
found  in  veins  of  spathose  iron  ore. 
FLOTA.  A  name  given  by  the  Spaniards  to  the  ships 


that 

Ct 

to 


sailed 


of  the 


or  under  convoy,  from 


'  FLOTI'LLA.  (Span.)  Literally  a  little  fleet;  in 
which  sense,  however,  it  is  seldom  used,  being  applied 
almost  invariably  to  a  fleet,  how  large  soever,  composed 
of  small  vessels.  Thus  the  term  flotilla  was  given  to  the 
immense  naval  force  with  which  Napoleon  meditated 
the  invasion  of  Great  Britain,  and  which  consisted  of 
2365  vessels  of  every  description,  was  manned  by  about 
17,000  sailors,  and  carried  160,000  soldiers,  and  10,000 
horses.  In  Spain,  the  name  flotilla  is  given  to  a  number 
of  vessels  appointed  to  announce  to  the  home  government 
the  departure  and  nature  of  the  cargo  of  the  flota  or  mer- 
cantile ships  from  foreign  ports  on  their  homeward  voy- 
age. 

FLOTSAM  (floating),  JeUam  (Fr.  jeter,  to  throw), 
and  Lagan  (lying),  as  law  terms,  are  usually  joined  to- 
gether. The  first,  according  to  Blackstone,  designates 
goods  cast  from  a  ship  and  swimming  In  the  waves  ;  jet- 

,  sunk  but  tied  to  a  buoy  by 


the  king,  if  the  < 
by  him  be  granted  with  other  franchisee. 

FLOW'ERLESS  PLANTS.   Those  . 
destitute  of  flowers  and  sexes.   They  are  the 
cryptogamie,  or  acrogenotu,  or  cellular  plants. 

FLOWERS.  The  old  chemists  gave  this  name  to 
several  light  flocculent  substances  obtained  by  sublim- 
ation ;  such  as  flowers  of  sulphur,  flowers  of  benxoes,  Ac. 

FLUE.  In  Architecture,  the  long  open  tube  of  a 
chimney  from  the  fireplace  to  the  top  of  the  shaft  for 
voidancc  of  the  smoke. 

FLU'ENT  or  FLOWING  QUANTITY,  In  Analysis, 
Is  the  variable  quantity,  considered  as  Increasing  or  di. 
minishing.  The  term  denotes  the  same  thing  as  integral, 
which  is  now  universally  used  in  its  stead,  the  differential 
and  integral  calculus  having  superseded  the  methods  of 
fluxions  and  fluents.  See  Flcxion,  Integral. 

FLU'ID.or  FLUID  BODY,  is  that  whose  parts  yield 
to  the  smallest  pressure,  and  are  moved  among  each  other 
without  any  sensihlc 


tisihlc  resistance.  Some  writers  distinguish 
and  liauid,  confining  the  latter  term  to 
■es  which  wet,  or  whose  particles  adhere 
•s  plunged  into  them.    Thus  air,  ether. 


to  other  bodies  plunged  into  them.  Thus  air, 
mercury,  water,  alcohol,  Ac.  are  all  fluids ;  but 
sod  {alcohol  Arc  •*»  so  ItffHHis   bcc&uso  th^y  wet 
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FLUIDITY. 

bodies,  while  air  and  mercury  do  not.  The  term  liquid 
it,  however,  very  frequently  used  in  the  tame  general 
sense  as  fluid.  Fluids  are  of  two  kinds,  elastic  and  non- 
elastic.  The  mechanical  properties  of  elastic  fluids, 
comprehending  air  and  the  different  gases,  constitute  the 
science  of  Pneumatics  ;  those  of  the  non-elastic  fluid*, 
water,  mercury,  &c.  Hydrostatics  and  Hydraulics.  It  is 
to  be  remarked,  however,  that  the  terms  "elastic  and 
•lastic  are  here  used  in  a  relative,  not  in  an 
i ;  for  water,  alcohol,  and  probably  all 
of  the  same  class,  are,  to  a  certain  extent,  compressible 
and  clastic,  though  they  resist  compression  with  a  very 
great  force. 

FLUIDITY  (Lat.  flno.  /  Jtotr),  is  that  state  of  a 
substance  in  which  its  constituent  particles  are  so  slightly 
cohesive  that  they  yield  to  the  smallest  impressions. 
The  term  It  usually  confined  to  express  the  condition  of 
the  non -elastic  fluids  ;  and  hence  It  denotes  one  of  the 
three  states  In  which  matter  exists  ;  namely,  the  solid,  the 
fluid  or  liquid,  and  the  gaseous.  'The  state  of  fluidity  is 
best  defined  as  that  in  which  bodies  tend  to  form  drops, 
as  this  disposition  does  not  belong  cither  to  bodies  in  a 
gaseous  form,  or  to  solid  bodies  reduced  to  fine  powder. 
The  formation  of  drops  arises  from  this — that  the  mole- 
cules of  fluid  bodies  adhere  to  each  other  with  a  certain 
force,  at  the  same  time  that  they  glide  over  one  another 
without  any  sensible  resistance.  It  is  incorrect  to  say 
that  the  molecules  of  bodies  in  a  state  of  fluidity  offer  no 
to  separation  ;  for,  on  bringing  a  flat  disc  of 
with  the  surface  of  a  liquid,  a 
x  is  required  to  separate  them. 
That  adhesion  exists  among  the  molecules  of  fluid  bodies 
is  also  proved  by  various  other  phenomena.  Water  or 
mercury  on  a  flat  plate  of  metal  collects  in  globules,  and 
when  slowly  poured  into  a  wine  glass  will  remain  heaped 
up  as  it  were  above  the  level  of  the  edge. 

Various  hypotheses  have  been  framed  by  philosophers 
to  explain  the  different  states  in  which  matter  is  found  to 
exist.  Confining  ourselves  to  the  most  general  views,  we 
may  regard  all  bodies  as  assemblages  of  particles  con- 
stantly maintained  in  equilibrium  between  two  forces,  — 
an  attractive  force  which  tends  to  unite  the  particles, 
and  a  repulsive  force  which  tends  to  increase  the  distance 
between  them.  The  solid  state  results  from  the  prepon- 
derance of  the  attractive  force.  Conceive  tbe  repulsive 
force  to  receive  an  augmentation  until  it  becomes  equal 
to.  or  forms  an  equilibrium  with,  the  attractive  force, 
When  the  two  forces  are  thus  balanced,  the  particle) 


Lastly,  if 


Is  in  the  fluid 
energy  be  still  Increased,  the  particles  will  be  separated 
from  each  other  to  such  distances  that  their  mutual  at- 
tractions will  ccadc  altogether  to  be  sensible,  and  then 
the  body  passes  Into  the  gaseous  state.  Hence  we  may 
pronounce  that  there  it  no  natural  state  of  body  ;  and 
that  fluidity,  solidity,  the  state  of  vapour,  and  the  aeri- 
form state  are  only  accidental,  and  determined  by 
tbe  temperature  of  the  medium  in  which  the  body  is 
placed.  See  Crystallization,  Capillary  Attraction, 
Gas,  Ac. 

FLUKE.  A  name  commonly  applied  to  a  species  of 
flat  Ash,  or  Pteuronectes  ;  and  alto  to  an  Entozoon  of  a 
similar  form  (Dittoma  hepaticum),  which  infests  the  ducts 
of  the  liver  of  different  animals,  especially  of  the  sheep. 

Fluke  Is  also  applied  in  navigation  to  the  broad  part  of 
the  anchor  which  takes  hold  of  the  ground. 

]  i  3  ACID.   A  gas  obUined  bv  heating  to 

gravity  is  2"36.  It  Is 
pungent,  and  produces  a  dense  white  cloud  when  it 
escapes  Into  a  moist  atmosphere ;  It  is  resolved  by  the 
action  of  water  into  boracic  and  hydro-fluoric  acids.  It 
acts  with  great  energy  upon  animal  and  vegetable  sub- 
stances, and  chart  them.  It  Is  probably  a  compound  of 
20  parts  of  boron  and  108  of  fluorine ;  or  of  ouc  atom  of 
boron  and  six  atoms  of  fluorine. 
FLUtVRIC  ACID.  See  Hydrofluoric  Arm. 
FLU'ORINE.  The  hypothetical  base  of  the  hydro- 
fluoric acid  :  it  has  not  yet  been  obtained  In  a  separate 
state. 

FLU'OR  SPAR.  This  Is  a  common  mineral  product, 
found  in  great  beauty  In  Derbyshire  ;  hence  known  in 
this  country  under  the  name  of  the  Derbyshire  spar.  It 
it  generally  crystallised  in  cubet,  but  its  primitive  form  it 
an  ocUhedron.  It  Is  of  various  colours,  and  often  beauti- 
fully banded  ;  etpecially  when  in  nodules,  which  are  much 

of  vases,  and  occasionally 
(id  other  ornamental  pur- 
poses. It  is  probably  a  compound  of  fluorine  and  calcium, 
hence  a  fluoride  of  calcium .  The  term  fluor  is  derived 
from  the  fusibility  of  this  substance ;  on  which  account  it  is 
sometimes  used  as  a  flux  to  promote  the  fusion  of  certain 
refractory  minerals.  It  is  manufactured  at  Matlock  and 
Derby  into  a  great  variety  of  articles. 

FLU'OSl'LICIC  ACID.  A  gas  obtained  by  applying 
a  gentle  heat  to  a  mixture  of  one  part  of  powdered  fluor 
spar,  one  of  silica,  and  two  of  sulphuric  acid,  in  a  retort. 
46» 
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FLUXION. 

It  Is  colourless,  pungent,  fumes  when  it  escapes  into  a 
humid  air,  and  It  rapidly  absorbed  by  water.  Its  specific 
gravity  it  about  3*6;  100  cubic  inches  weighing  nearly 
1 12  grains.  It  is  decomposed  by  water,  and  forms  silica 
and  hydrofluoric  acid.  It  consists  of  ft  parts  by  weight 
of  tllfciura,  and  18  of  fluorine,  its  equivalent  (upon  the 
scale)  teing  20.     _         ^   ( 

in  the  i 
FLUTE.  (Fr.)  A 
played  by  holes  and  keys,  stopped  and  opened  with  the 
fingers.  The  lips  and  tongue  are  both  used  in  playing  it. 
The  octave  flute  is  a  smaller  but  similar  instrument, 
whose  pitch  is  an  octave  higher  than  the  flute,  as  its  .ian.o 
implies. 

FLUTES,  or  FLUTINGS.  (Fr.)  In  Architecture, 
upright  channels  on  the  shafts  of  columns,  usually  ending 
hemispherically  at  top  and  bottom.  Their  plan  or  hori- 
zontal section  is  sometimes  circular  or  segmental,  and 
sometimes,  as  in  the  Grecian  examples,  elliptical.  The 
Doric  column  has  twenty  round  its  circumference;  the 
Ionic,  Corinthian,  and  Composite^  twenty-four.  The 
Tuscan  column  Is  never 
cabled.  (See  that  word.) 

FLUVlA'LES.  (Lat. 
order  of  Endogenous  wati 

tropical  countries,  and  approaching  somewhat  to 
less  plants.  Polllni,  according  to  De  Candolle. 
that  spiral  vessels  do  exist  In  them,  while  Amid  urges 
the  contrary.  Agardh  refers  to  this  order  both  Cera- 
taphyUum  and  Sparganium:  but  those  genera  are  nearer 
allied  to  Ju ncaemaccce .  Their  sensible  properties  are 
unimportant .  Zostera  or  sea  wrack,  one  of  the  genera, 
is  used  to  stuff  cushions,  and  at  a  material  for  packing. 

FLUX.  (Lat.  fluo,  I  flow.)  Applied  in  technical  che- 
mistry to  substances  which  are  in  themselves  very  fusible, 
or  which  promote  the  fusion  of  other  bodies.  When  tartar 
it  deflagrated  with  half  its  weight  of  nitre,  a  mixture  of 
charcoal  and  carbonate  of  potash  remains,  which  is  often 
called  black  flux :  when  an  equal  weight  of  nitre  Is  used, 
the  whole  of  the  charcoal  is  burned  off,  and  carbonate 
of  potassa  remains,  which,  when  thus  procured,  Is  called 
white  flux.   For  flux  and  reflux  of  the  sea,  see  Tides. 

Fldx.  In  Pathology,  a  disease  attended  by  inordinate 
secretion  from  the  bowels, 

FLU'XION  (Lat.  fluxns,  flow),  In  Analysis,  sig- 
nifies the  same  thing  as  differential,  the  term  being  sug- 
gested by  a  particular  view  of  the  manner  In  which  vari- 


fluviut,  a  river.)   A  natural 
in  all 


a  curve  at  generated  by  the  uniform  r,  a  of  a 
And  decomposed  at  every  instant  the 
this  point  into  two  others,  one  parallel  to 
abscissa,  and  the  other  parallel  to  the  axis  of  the  ordi- 
natea.  These  velocities  are  what  he  called  the  fluxion* 
of  the  co-ordinates ;  while  the  arbitrary  velocity  of  tho 
pniut  which  dcscrlltcs  the  curve  Is  tbe  fluxion  of  the 
arc.  Reciprocally,  the  arc  described  is  called  the  fluent 
of  tbe  velocity  with  which  It  Is  described  by  the  moving 
point ;  the  corresponding  absciss  is  the  fluent  of  the 
velocity  estimated  in  the  direction  of  the  absciss,  and 
the  ordinate  the  fluent  of  the  velocity  of  the  point  esti- 
mated In  the  direction  of  the  ordinate.  The  same  con- 
siderations may  be  extended  to  the  areas  bounded  by 
curve  lines,  to  surfaces  and  the  volumes  which  they 
determine,  to  forces  which  give  rise  to  motion  In  bodte», 
and  to  the  effects  which  they  produce.  In  fact,  the 
ory  Is  applicable  to  every  thing  which  forms  the 
the  mathematical  or  physico-matheroatical  sciences. 

The  method  of  fluxions  it  derived  naturally  from  that 
of  prime  and  ultimate  ratios  ;  for  the  variable  velocity  of 
a  point  Is  not  the  path  described  by  it  in  a  given  time 
divided  by  this  time  ;  but  it  it  the  prime  or  ultimate  ra- 
tio of  that  quotient,  that  is  to  say,  the  quantity  to  which 
that  quotient  approaches  more  and  more  in  proportion 
as  the  time  is  supposed  to  be  shorter.  This  observation 
has  occasioned  an  objection  to  the  method  of  fluxions.  — 
namely,  that  of  introducing  Into  geometry,  which  Is  a 
branch  of  the  pure  mathematics,  the  idea  of  velocity, 
which  belongs  to  the  mixed  mathematics  ;  and  of  defining 
an  Idea  which  ought  to  be  simple  by  one  that  is  complex. 
The  objection  Is  frivolous ;  the  only  question  of  any 
consequence  being  whether  the  theory  is  more  easily 
apprehended  by  this  manner  of  exposition  than  by  any 
other. 

In  applying  the  method  of  fluxions  to  mathematical 
Investigation,  the  procedure  is  precisely  the  same  as  in 
the  differential  calculus  ;  from  which,  indeed,  it  differs  in 
no  respect  save  that  of  notation.  The  method  was  In- 
vented by  Newton ;  and  the  notation  which  he  used  was 
adopted  by  all  English  writers,  and  long  obstinately  ad  - 
heredto.  although  the  notation  of  Leibniti.  the  inventor  of 
the  differential  calculus,  possesses  over  It  many  advan- 
tages, particularly  In  the  more  abstruse  theories  of 
analysis.  At  length,  however,  the  great  number  of  ex- 
cellent works  which  appeared  on  the  Continent,  in  sdl  of 
which  the  differential  notation  was  used,  the  manifest 

bols  employed  in  scl- 
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FLY. 

«tifte  researches,  and  the  intrinsic  superiority  of  the 
imp  Dotation,  caused  that  of  fluxions  to  be  gradually 
atendoord.  and  at  the  present  time  it  has  entirely  disap- 
peared in  all  mathematical  works  possessing  any  claim 
to  nenl.  The  first  systematic  treatise  on  fluxions  in  our 
-isguYge.  in  which  t lie  differential  notation  was  employed 
cr.fTBj^oot.  was  the  article  "  Fluxions  "  in  the  Edinburgh 
L*<~*ritrpctUa.  whirh  appeared  in  the  year  1*15. 

FLY .  In  Mechanics,  an  appendage  given  to  machines 
far  the  purpose  of  regulating  and  equalising  the  motion, 

"le-engine,  Ac. ;  and  sometimes 
•der  to  produce  a  very  great  in- 
as  in  a  coining  press,  Generally 
t  -  formed  <A  .»  heavy  disc  or  hoop  at  right  angles  If  the 
tx.% ;  kometimr*  of  heavy  knobs  at  the  extremities  of  a 
having  the  same  position.    The  fly  is  of  great  use  in 
iii  cases  where  the  power,  or  the  resistance,  acts  un- 
equally in  the  different  parts  of  a  revolution. 
FLY-CATCHER.   See  Mcscicafa. 
FLY'ING  BUTTRESS.    In  Gothic  Architecture,  a 
{wares*  in  the  form  of  an  arch,  springing  from  a  solid 
of  masonry,  and  abutting  against  the  springing  of 
i-~-uther  arch  which  rises  from  the  upper  points  of  abut- 
■wnt  of  the  first.  It  it  seen  inmost  of  our  cathedrals,  and 
■dice  i*  to  act  Hi  a  counterpoise  against  the  vaulting 
-■<  the  nave.    If  flying  buttresses  were  built  solid  from 
?iw  ground,  it  is  obvious  that  they  would  interfere  with 
:^e  vtsta  along  the  aisles  of  the  church  ;  bence  the  pro- 
.-ct  of  continuing  a  resistance  by  means  of  arches.  Their 
itamlity  de|.cnds  on  the  resistance  afforded  by  the  weight 
-t "tt»e  vertical  buttress  from  whence  they  spriug.  See 
tiiagram,  art.  Gothic  Aschitkctlii*  aftm  the  ISth 
Cc^rray. 

FLY'ING  FISH.  The  species  of  two  distinct  genera 
«f  fi-h.  in  which  the  pectoral  fins  are  so  developed  as  to 
'•uUt  them  to  sustain  themselves  for  a  short  time  in  the 
j  r.  are  so  called.  The  more  common  species  are  the 
F  ioca*e  {Enexttm*  roiitaus),  and  the  flying 
I)*ct%  Icptrra  mi  ft  ant). 

FLY  POWDER.    An  imperfect  oxide  of 
'  rrocd  by  the  exposure  of  native  arsenic  to  the  air; 
»im  mixed  with  sugar  and  water  It  is  used  to  kill  flies. 

tO.  The  name  given  by  the  Chinese  to  Buddha,  by 
rT  of  those  phenomena  in  literature  whereby  appella- 
te jos  are  introduced  from  one  language  into  others  with 
■air*  it  has  little  or  no  affinity.  Originally  the  name 
P'jddha  was  expressed  in  the  Chinese  language  with  suf- 
Scient  exactness  by  the  term  Fd-thau,  pronounced  F6u- 
Idi ;  bat.  as  is  usual  in  China  with  proper  names,  the 
last 


rra ,  hat  there  is  good  reason  to  believe  that  the  doc. 
trioe*  of  the  Indian  reformer  had  been  carried  thither 
$j  some  of  his  enthusiastic  adherents  long  before  that 
;<mod,  and  that  it  is  only  to  their  official  recognition  by 
the  government  that  this  later  date  refers.  This  is  not 
trie  place  to  give  an  exposition  of  the  religious  and  phl- 
iiopbic  principles  of  Fo  (irr  Bsodhism):  suffice  ft  to 
u?  that  use  same  principles  are  adopted  by  all  the  Bud- 
ousts  of  the  various  countries  where  they  are  professed, 
»:th  the  exception  of  a  few  trifling  deviations  which  the 
various  translations  of  the  Buddhist  writings  from  their 
crtglnal  Sanscrit  have  naturally  generated.  It  is  only 
n  these  writing*,  or  at  all  events  the  chief  of  them, 
tiall  have  been  translated  into  the  languages  of  Europe 
(•faieh  we  hare  good  grounds  to  suppose  will  soon  be 
ttrf  ca«e).  that  an  accurate  idea  can  be  formed  of  the  doc- 
,  which  they  Inculcate,  and  which  have  exercised  so 
on  the  largest  portion  of  the 
the  Penny  Cyclopaedia.) 


(Lat.  focus,  a  hearth.)  In 
Optica,  the  distance  between  the  centre  of  a  lens  or 
mirror,  and  the  point  into  which  the  rays  arc  collected. 

FO*CUS,  in  Geometry,  is  applied  to  certain  points 
>«  kinging  to  the  conic  sections,  which  possess  very  re- 
markable properties.  The  focus  of  the  parabola  is  a 
pant  in  the  axis  having  this  property,  that  a  radius 
.-i  from  it  to  .my  point  in  the  curve  makes  the  tame 
aagle  with  the  tangent  at  that  point  that  the  tangent 
trukes  with  the  axis.  Hence  a  ray  of  light  proceeding 
from  the  focus,  and  reflected  by  the  curve,  proceeds  in  a 
direction  parallel  to  the  axis  ;  or,  if  parallel  rays  fall  on 
re  side  of  a  parabola,  they  are  reflected  Into  the 
In  the  ellipse  the  two  foci  are  situated  in  the 
1  distances  from  the  centre ;  and  it 
lines  be  drawn  to  the  same  point 
hi  the  circumference,  the  two  lines  make  equal  angles 

oint,  A  ray  of  light,  therefore, 
focus,  is  reflected  by  the  curve  into 
focus.    In  the  hyperbola  a  similar  property 
Lis  g.««l  ;  with  this  ■  lilJercnco,  that  whereas  in  the  el- 
apse the  two  straight  lines  fall  both  on  the  concave  side 
<*  the  are,  in  the  hyperbola  one  falls  on  the  concave  and 
the  other  on  the  convex  ;  in  other  words,  the  two  lines 
from  the  ' 


FOG. 

equal  angles  with  the  tangent  on  opposite  sides  of  it  A 
ray  of  light,  therefore,  proceeding  from  one  focus  of  a  hy- 
perbola, will  be  reflected  hy  any  poinr  of  the  curve  into 
the  direction  of  a  ray  coming  from  the  other  focus  and 
passing  through  that  point.  In  the  solar  system,  the 
sun  occupies  one  of  the  foci  of  ' 
and  comets. 
Focus,  in  Optics,  is  the  space 


are  collected  by  a  burning  glass  or  mirror.  On  account 
of  the  apparent  diameter  of  the  sun's  disc,  the  solar  rays 
cannot  be  collected  into  a  single  point,  even  if  we  could 
supposeah  , 


requires  for  that  purpose.  They  cover 
a  certain  circular  space,  which  space  is  called  the  focus ; 
and  Its  magnitude  has  the  same  relation  to  the  apparent 
diameter  of  the  sun,  as  the  image  of  any  other  object 
formed  in  the  focus  of  the  lens  or  mirror  has  to  the  ob- 
ject itself.  Let  A  C  be  a  ray  proceeding  from  the  centre 
M  of  the  sun's  disc,  and  B  C 

?    another  proceeding  from 

—  A    its  border  ;  then  the  angle 

 H     L  C  M  is  equal  to  the  an. 

parent  sen  idiameter  of  the 
sun,  that  is  16' ;  and  If  we  make  the.  focal  distance  L  C 
«=/,  we  have  the  semidiameter  of  the  focus  L  M  «/ 
tan.  16'.  But  the  tangent  of  16'  Is  very  nearly  sa  JL  ; 
therefore  the  semidiameter  of  the  focal  circle  is  very 
nearly  the  216th  part  of  the  focal  distance.  Hence  we 
derive  a  rule  for  finding  the  intensity  of  the  heat  in  the 
focus  of  a  burning  glass  ;  since  all  the  rays  which  fall 
on  the  glass  arc  collected  within  the  focal  circle,  the  In- 
tensity of  the  heat  in  that  circle  Is  to  the  intensity  of  the 
heat  falling  on  the  glass  In  the  ratio  of  the  area  of  the 
glass  to  that  of  the  focal  circle.  But  circles  are  to  each 
other  as  the  squares  of  their  diameters  ;  whence,  calling 
the  diameter  of  the  glass  d,  and  supposing  the  light  tailing 
on  It  to  be  represented  by  unit,  the  intensity  of  the  tight 
or  beat  within  the  focal  circle  is  d*  divided  by  (t^j)*  jt . 
or  it  is  directly  proportional  to  the  square  of  the  dia- 
meter of  the  glass,  and  inversely  to  the  square  of  the 
focal  distance.  For  a  spherical  lens,  convex  on  both 
sides,  the  diameter  of  the  focal  circle  Is  one-eighth  of  the 
thickness  of  the  lens ;  but  though  it  cannot  be  less  than 
this  quantity,  in  imperfect  glasses  it  will  considerably  ex- 
ceed it.  See  Lkks,  Bt'aNiKO  Glass. 
FO'DDER.  (Germ,  fatter.)  In  Agriculture,  the  I 


given  to  quadrupeds,  which  consists  of  the 
leaves  of 


S3 


plants,  such  as  the  culmlferous  stems  of  the 
grasses,  the  haulm  of  legumes,  potatoes,  Ac. ;  or.  In  i " 
whatever  is  given  as  the  ordinary  food  is 
fodder  ;  whereas  corn,  bea 
present  nourishment  in  a  more  concentrated 
not  included  under  the  term  fodder,  but  rather  known  as 
solid  food. 

Foddkb,  Is  the  name  of  a  weight  formerly  used  in 
the  weighing  of  lead  :  it  was  of  various  magnitudes,  but 
most  commonly  amounted  to  about  9400  lbs. 

FOE'TUS.  (Lat.  fco,  I  bring  forth.)  From  about 
the  fifth  month  after  pregnancy  till  the  period  of  its 
birth,  the  child  in  the  womb  of  its  mother  is  termed  a 
/u-r  u*. 

FOG.  (Dan.  fog.)  In  Meteorology,  a  dense  vapour 
near  the  surface  of  the  land  or  water.  Fogs,  In  general, 
are  the  consequence  of  the  nocturnal  cooling  of  the  at- 
mosphere. The  air,  by  its  rapid  cooling,  becomes  sur- 
charged with  moisture;  a  part  of  which,  being  preci- 
pitated In  the  form  of  a  cloud,  gives  rise  to  the  ordinary 
fog.    During  the  day  the  heat  of  the 

the  ah-  U^pable^^ldfoglieconi 
In  proportion  as  its  temperature  Is  I 

In  calm  weather  the  surfaces  of  rivers,  lakes,  Ac.  are 
frequently  In  the  morning  covered  with  fog.  The  reason 
is  this.  During  the  night  the  air  is  colder  than  the  water ; 
the  strata  of  air  in  contact  with  the  water  are  conse- 
quently heated,  and  become  saturated  with  moisture. 
The  mixture  of  the  vapour  with  the  air,  together  with  its 
elevation  of  temperature,  renders  the  air  specifically 
lighter.  It  rises  in  consequence,  and  mixing  with  the 
cold  air  in  the  superior  strata,  is  cooled,  and  precipitates 
Its  moisture.  The  cloud  or  fog  resulting  from  this  pre- 
cipitation can  only  rise  to  a  small  height,  because  tho 
uniformity  of  temperature  is  soon  restored.  Hence  it  Is 
easy  to  see  how  winds,  or  a  great  agitation  of  the  air,  pre- 
vent the  formation  of  fogs  over  the  surface  of  water.  In 
the  couinoxial  regions,  fogs  sometimes  continue  during  a 
considerable  pare  of  the  year.  Humboldt  relates  that 
Lima  is  often  covered  with  a  fog  half  the  year,  especially 
in  the  mornings  and  evenings  ;  and  that  along  the  whole 
of  that  coast  fogs  supply  the  place  of  rain,  which  is  ex. 
tremoly  rare.  In  the  polar  seas  thick  fogs  often  prevail, 
even  during  the  warmest  months;  and  the)- arc  so  dqnse 
that  objects  frequently  cannot  be  distinguished  at  the  dis- 
tance of  a  few  yards. 
Sometimes,  though  rarely,  fogs  occur  of  which  the 
well  understood,   in  1783,  the  a  hole  of 
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Europe  was  covered  with  n  dense  fog  during  nearly  two 
months.  On  the  Md  of  May,  \*?2,  about  5  o'clock  In  the 
afternoon,  a  fog  covered  Paris  and  the  neighbourhood, 
which  had  the  odour  of  nitrous  gas :  it  continued  about 
an  hour.  Dry  fogs,  or  those  in  which  no  moisture  is  pre- 
sent, are  supposed  to  be  the  vapours  and  ashes  ejected  by 
volcanos,  and  diffused  in  the  atmosphere  by  the  winds. 

FOIL.  (Fr.  feuille,  or  Lat.  folium, a leaf.)  This  term 
Is  generally  applied  to  varnished  metal.  Common  foil  is 
manufactured  as  follows  :  —  A  copper  plate,  covered  with 
a  thin  layer  of  silver.  Is  rolled  out  into  sheets  under  the 
flatting  mill ;  the  silver  surface  is  then  highly  polished 
or  covered  with  a  colourless  varnish.  The  coloured  foils 
arc  similarly  prepared  with  coloured  varnishes. 

FOLD.  (Sax.  peal  be-)  A  temporary  enclosure  for 
keeping  cattle  or  other  agricultural  animals  together, 
either  for  the  purpose  of  protection  during  night,  or 
jointly  for  protection  and  feeding.  Sometimes,  also,  sheep 
are  folded  for  the  purpose  of  manuring.  The  barrier  of 
which  folds  are  constructed  is  commonly  wooden  hurdles  ; 
but  sometimes,  when  the  fold  Is  only  to  contain  ewes  and 
lambs,  netting  stretched  between  posts  is  made  use  of, 
there  being  a  strong  rope  fixed  to  the  lower  ports  of  the 
posts  close  to  the  ground,  to  which  the  under  edge  of  the 
netting  is  attached,  while  its  upper  edge  is  attached  to  a 
rope  stretched  along  the  tops  of  the  same  posts.  The 
practice  of  folding  sheep  on  naked  fallows,  with  a  view  to 
manuring  them,  is  still  common  in  several  parts  of  Eng- 
land ;  but  the  more  improved  sheep  farmers  consider 


that  It  deteriorates  the  wool,  and  Impedes  the  fattening 
of  the  sheep,  by  keeplug  them  for  the  greater  part  of  every 
night  wholly  without  food. 

Fotn.  In  Painting,  the  doubling  or  lapping  of  one 
piece  of  drapery  over  another. 

FO'LlAGE.  (Lat.  foliatus,  leaved .)  In  Architecture 
and  Sculpture,  a  group  of  leaves  of  plants  and  flowers, 
so  arranged  as  to  form  architectural  or  sculptural  orna- 
ments ;  as  in  frieies,  panels,  and  also  in  the  capital  of  the 
Corinthian  order. 

FOM.IATK,  In  the  doctrine  of  curve  lines,  it  the 
name  given  to  a  curve  of  the  third  order,  defined  by  the 
equation  r*  +  =  a  xy.  It  is  one  of  the  species  of  de- 
fective hyperbolas,  having  one  asymptote  and  two  Infinite 
branches ;  and  its  figure  nas  some  resemblance  to  a  leaf, 
whence  the  name.  (  See  Seta  ton' i  Enmncratio  Linear  urn 
Tertn  Ordinis.) 

FO'LIA'TION.  The  manner  in  which  the  nascent 
leaves  are  arranged  within  a  leaf-bud. 

FO'LIO  (ltai.  a  Uaf),  in  Account-books,  signifies 
page.  Thus  folio  7,  —  written  abridgedly  fo.  7.  —denotes 
the  seventh  page  ;  Folio  recto,  or  F°  R«,  signifies  the 
first  page  ;  Folio  verso,  or  F<>  V°,  the  second  page  of  a 
A  book  In  folio,  or  simply  a  folio,  Is  that  where  the 
is  only  folded  in  two.  each  leaf  making  half  a  sheet. 
FOLI'OLUM.  A  leaflet  borne  upon  the  axis  of  a  leaf. 
FO'LKMOTK,  among  our  Saxon  ancestors,  signi- 
fied any  popular  or  public  meeting  of  all  the  folk  or  peo- 
ple of  a  place  or  district ;  for  instance,  of  all  the  tenants 
at  a  court  loot  or  court  baron,  or  of  all  the  freemen  of  the 
county,  or  of  all  the  barons  of  the  kingdom.  Antiquaries 
are,  however,  by  no  means  agreed  as  to  the  nature  of 
the  folkmote ;  some  considering  it  an  institution  of  great, 
others  of  minor  importance.  ( See  Somner's  Anglo-Saxon 
Dictionary;  Brady' $  Introduction  to  Old  English  His- 
tory:  Pabian's  Chronicles  i  and  Wilk.  Leg.  Anglo-Sax.) 

FOLLI'CULUS.   A  one-celled,  one  or  many  seeded, 
one-valved  superior  fruit,  dehiscent  by  a 
its  face,  and  bearing  Its  seeds  at  tho  h 
gin  of  the  suture;  differing  from  the 
but  one  valve  Instead  of  two. 

Tills  term  has  also  other  significations;  vli.  1.  Ac- 
cording to  Linnaeus,  any  kind  of  capsule.  Z  The  cas<* 
bearing  the  reproductive  organs  of  EquiscUtcca?.  3.  Ac- 
cording to  r.oertner.  a  double,  one-celled,  one-valved, 
membranous,  coriaceous  capsule,  dehiscing  on  the  inside, 
and  either  bearing  the  seed  on  each  margin  of  its  suture, 
or  on  a  receptacle  common  to  both  margins  :  as  Aide. 
pias,kc.  4.  According  to  Willdenow,  any  oblong  peri- 
cardium bursting  longitudinally  on  one  side,  and  filled 
with  seeds  ;  as  I  inca. 

FO'M ALHAUT.  A  star  of  the  first  magnitude  in 
Tiscls  A nst rail*. 

FOMENTATION.  Local  bathing  with  hot  water, 
or  medicated  decoctions. 

FONT.  (Lat.  fons.)  In  Architecture  and  Sculpture, 
a  vessel  generally  of  stone  or  marble  for  containing  the 
water  of  baptism  in  the  Christian  church.  Some  of  the 
early  fonts  are  extremely  beautiful,  and  wrought  with 
extraordinary  richness  or  decoration.  The  singular  in- 
scription which  is  frequently  found  on  the  walls  of  baptis- 
teries occurs  also  occasionally  on  ancient  fonts —  NItON 
ANOMHMATA  MH  MONAN  OWN ;  which  reads 
equally  forwards  or  backward!,  admonishing  the  reader 
to  cleanse  himself  from  evil  deeds  not  less  than  use  the 
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rletal  bones :  It  is  closed  by  bony  matter  about  the  end  of 
the  third  year. 

FOOD.  All  substances  susceptible  of  digestion  and 
assimilation  may  come  under  the  denomination  of  food  ; 
but  the  proximate  principles  of  organic  bodies  on  which 
their  nutritive  powers  depend  are  comparatively  few. 
Hence,  although  the  articles  employed  in  different  conn- 
trlet  for  the  support  of  animal  life  are  almost  infinite ly 
various,  their  sustaining  powers  may  be  referred  to  cer- 
tain substances  capable  of  being  separated  and  indentifird 
by  chemical  analysis  and  tests.  Amongst  the  proximate 
elements  of  vegetable  food  gluten  and  its  mollification*, 
starch,  gum,  sugar,  and  lignin  or  woody  fibre,  are  by 
far  the  most  important ;  and  amongst  those  of  anim.il 
food  albumen,  gelatin,  and  their  modifications,  together 
with  fats  and  oils,  which  are  common  to  both  kingdoms 
of  nature". 

To  illustrate  the  actual  simplicity  of  our  food  as  com- 
pared with  its  apparent  multifariousness  and  complexity , 
it  may  suffice  to  state,  that  wheat  and  almost  all  the  es- 
culent grains  consist  principally  of  starch  and  gluten  ; 
that  the  same  ingredients  are  found  In  many  fruits  and 
roots ;  that  sugar,  gum,  or  a  relation  of  gum  which  is 
called  vegetable  jelly,  together  with  minute  traces  of 
aromatic  principles  which  give  flavour,  and  more  or  lets 
abundance  of  water,  and  of  vegetable  acids,  are  the  chief 
component  parts  of  apples,  pears,  peaches,  currant-, 
gooseberries,  and  all  analogous  tribes  of  fruits  ;  a  very 
few  also  contain  oil.  Then,  as  regards  animal  food,  the 
muscular  fibres  of  various  animals  closely  resemble  each 
other  in  composition  and  nutritive  power ;  in  some  eases 
texture  merely,  and  in  others  minute  additions  of  foreign 
matters,  confer  upon  them  their  relative  digest! bflitiv*. 
and  their  different  aspects  and  flavours :  albumen  or 
fibrine,  and  gelatin,  small  proportions  of  saline  bodies, 
and  a  large  quantity  of  water  are  found  In  them  all. 

It  ofteu  happens  that  the  truly  nutritious  part  of  food 
is  so  combined  with  or  protected,  by  indigestible  matters, 
at  to  escape  the  solvent  powers  of  the  stomach,  unless 
previously  prepared  and  modified  by  various  chemical 
and  mechanical  agents.  Indurated  woody  fibre,  for  in- 
stance, or  lignin,  as  chemists  call  it.  will  often  resist  the 
joint  action  of  the  stomach  and  bowels,  and  pass  through 
the  alimentary  canal  with  scarcely  any  alteration.  The 
husks  of  many  seeds  and  fruits  are  composed  almost  ex- 
clusively of  this  material.  This  it  the  case  with  the 
kernels  of  the  apple,  pear,  fire. ;  the  seeds  of  the  currant, 
gooseberry,  melon,  and  so  on  ,  the  skin  or  husk  of  pea*, 
beans,  Ac,  and  of  wheat,  barley,  and  oats  ;  so  that  unless 
this  woody  part  is  either  broken  down  by  the  teeth,  or 
lously  removed,  the  fowl  which  It  envelope*  is  pro- 
d  from  the  solvent  action  of  the  secretloot  of  tho 


stomach.  This  Is  In  some  respects  a  wise  and  curious 
provision  in  nature  ;  for  birds  In  this  way  become  the 
carriers  of  seeds,  which  pass  through  them  not  only  un- 
digested, but  even  retaining  their  vegetative  powers  ;  and 
in  this  way  uninhabited  and  sterile  portions  of  the  glob>' 
may  gradually  become  clothed  with  verdure,  and  shrub* 
ana  treet.  Bones  arc  highly  nutritive ;  but  unless 
broken  into  very  small  fragments  by  the  masticator) 
powers  of  the  animals  which  eat  them,  they  too  woulc 
elude  digestion.  In  reference,  however,  to  the  food  o 
man,  much  of  itt  digestibility  and  nutritious  power  is  re 
ferable  to  the  important  chemical  operations  preparatory 
to  itt  use  which  are  carried  on  in  the  kitchen :  in  ot  h« ' 
words,  cookery  it  essentially  a  chemical  art ;  and  sub 
stances  totally  unfit,  In  their  raw  state,  for  reception  int< 
the  stomach,  are  rendered  palatable,  digestible,  and  nu 
tritlous,  by  the  skill  of  the  cook.  And  here  salt,  and  | 
variety  of  condiments,  as  they  are  called,  and  which  or 
aromatic  and  stimulant  substances  chiefly  of  vegctabl 
origin,  play  an  important  part ;  nor  must  the  mere  eftec 
of  heat  be  overlooked,  for  It  Is  most  Important .  Meat .  b 
boiling  and  roasting.  Is  not  only  softened  In  its  tibn 

generated  r 


as  it  Is  I 


but  new  substances  are  generated  in  it.  Among  these 
peculiar  extractive  matter,  and  osm atonic,  or  the  prii 
ciple  which  gives  an  agreeable  flavour  and  odour  to  drcsae 
meat,  are  especially  recognised.  Nor  are  the  chatigi 
which  vegetables  suffer  under  the  iuflucnce  of  heat  lei 
obvious. 

There  is  another  important  point  in  the  history  of  ot 
food,  namely,  its  ultimate  composition.  We  have  spoke 
of  starch,  sugar,  gum,  albumen,  and  other  substances,  i 
the  proximate  principles  upon  which  we  live ;  but  wh 
is  the  ultimate  constitution  of  these  secondary  product 
what  are  their  true  elements  f  It  Is  curious  that  fw 
elements  only  are  principally  concerned  In  the  products 
of  our  food.-  These  are  carbon,  hydrogen,  oxygen,  at 
nitrogen.  Among  vegetable  substances  gluten  (I 
eluding  vegetable  albumen)  is  the  only  one  wbji 
abounds  In  nitrogen ;  gum,  sugar,  starch,  and  the  r 


eluding  vegetable  albumen)  is  the  only  on« 
abounds  In  nitrogen ;  gum,  sugar,  starch,  and  I 
are  constituted  of  carbon,  hydrogen,  and  oxygen 
and  what  is  very  remarkable  is,  that  in  all  these  Impot 
ant  principles,  and  also  in  lignin,  the  oxygen  and  hvdr 
gen  boar  to  each  other  the  tame  relative  proportion* 
in  water,  so  that  they  may  be  figuratively  described 
'  and  water.   Now  there  arc  f 
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pointj  In  reference  to  that  part  of  the  che- 
of  our  food  which  hu  been  adverted  to : 
la,  that  no  animal  can  subsist  for  any  length  of 
upon  food  which  is  destitute  of  nitrogen  ;  and  the 
that  a  certain  mixture  of  different  kind,  of  food  is 
n  animal  fed  rictustvety  on  starch, 
or  jelly,  toon  begins  to  suffer  In 
;  peculiar  diseases  make  their  appearance,  and  his 
Is  painful  and  brief;  but  mix  these  together, 
iiui  occasionally  modify  their  proportions,  and  he  then 
tidies  and  fattens.  Magendle's  experiments  on  this 
sdfejfct.  together  with  those  of  Tiedemann  and  Gmelin, 
•<ll  illustrate  this  fact.  Thus,  geese  fed  upon  gum  died 
on  thr  )6th  day,  those  fed  upon  starch  on  the  '24th,  and 
tlies*  fed  uu  boiled  white  of  egg  on  the  46th  :  In  all  these 
ca.»*-i  they  dwindled  away  and  cited  as  If  of  starvation. 

Habit,  a*  is  well  known,  will  do  much  In  accustoming 
the  stomach  to  particular  descriptions  of  food ;  many 
p«r»ont  live-  exclusively,  or  almost  so,  on  vegetable, 
other*  on  animal  matters,  and  particular  kinds  of  diet  are 
breed  on  the  inhabitants  of  many  regions  of  the  globe  ; 
but,  as  far  as  we  are  concerned,  a  due  mixture  or  vege- 
matter  Is  not  only  most  palatable,  but 
to  health.  Nothing  is  fit  for  food  which 
organisation ;  and  water, 
of  the  food  of  all  animals,  is  ob- 
it performs  the 


it  conveyablc  by  the 
er  absorbents  into  the  blood.  No  compound  then  of 
Litrotrrti,  hydrogen,  carbon,  and  oxygen,  which  can  be 
farmed  artificially,  can  constitute  food.  Air,  water,  and 
char  cod.  though  involving  the  elements  of  our  nutriment, 
vt  themselves  unfit  for  our  support ;  and  It  is  only  by 
ia'p'og  through  the  hidden  processes  which  are  carried 
ou  in  the  vessels  of  living  things,  that  they  are  so  re- 
:T.K-n-d  and  modified  a*  to  t»e  rendered  capable  of  sup- 
porting animal  life.  It  is  the  vegetable  world  which 
roounenee*  this  wonderful  operation.  Plants  absorb  their 
auiiiment  from  the  air  and  from  the  soli ;  they  assimilate 
tborganjc  as  well  as  organic  matter ;  they  become  the 
t>-  d  of  the  graminivorous  tribes,  and  from  these  man 
derives  the  great  bulk  of  his  animal  food. 

la  speak'ng  of  the  composition  of  food,  that  of  milk, 
the  most  important  of  all  food,  must  not  be  forgotten  ;  in 
I  nature  has  wonderfully  provided  a  mixture  which, 
secreted  by  an  animal,  partakes  also  of  the  nature 
able  food,  and  it  presents  a  perfect  analogy  to 
»W  nation  of  vegetable  and  animal  matter  which 
mentioned  as  most  congenial  to  the  palate  and 
The  albumen  or  curd  of  milk  is  a  highly 
lal  principle,  abounding  in  nitrogen,  yet. 
Its  attenuated  and  soluble  state,  easy  of  digestion. 
A  second  principle  of  milk  la  what  is  termed  sugar  qf 
ntdk  i  in  composition  and  properties  it  resembles  a  ve- 
p-table  product,  and  is  intermediate  between  gum  and 
su^ar.  The  third  component  of  milk  is  butler,  partaking 
<  (  the  nature  of  vegetable  oil  and  animal  fat ;  there  are 
;  '-nam  saline  and  acid  substances  in  small  proportion  \ 
lad  ail  the&«>  matters  are  either  dissolved  or  suspended 


showing  the  average  quantity  of  nutritive  mat- 
ter  in  KM)  parts  of  several  varieties  of  animal  and  re- 
g-table  food. 


•  950  Apytin 


Tluntt 
\  |>ricoU 
Ve.u  Itci 

Melon 


170 
190 
**J 

<t<M 

mo 
*7o 
SO 
S3 
340 


proportion  of 
in  HKW  parts  of  the 
articles  of  food  which  are  enumerated.  When 
blood,  for  Instance,  is  evaporated  to  dryness,  at  a  tem- 
perature not  exceeding  21 2F,  the  residue  amounts  to  216 
parts  in  1000,  and  may  be  regarded  as  almost  entirely 
roiopoved  of  digestible  matters ;  it  consists  of  albumen 
and  colouring  matter,  with  small  proportions  of  saline 
substances.  JThe  different  kinds  of  meat  were  dried  in 
the  same  way.  The  loss  of  weight  during  their  desiccation 
is  almost  wholly  referable  to  water;  and  the  dry  residue 
composed  of  albumen  or  fibrine,  with  some  gelatine,  and 
perhaps  traces  of  fat  and  of  saline  matters,  represents  the 
true  nutritive  value.  Upon  an  average,  therefore,  the 
nutritive  matter  in  a  pound  of  meat  Ts  not  more  than 
four  ounces.  This,  however,  only  applies  to  raw  meat ;  for 
when  dressed  a  considerable  portion  of  Its  constituent 
water  is  often  dissipated.  The  nutritive  matter  of  wheat 
U  chiefly  starch  and  gluten,  and  in  this  species  of  grain 
the  gluten  is  in  much  greater  relative  proportion  to  the 
'  r,  oats,  or  rye.   In  rice  there  is  little 
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else  than  starch.  There  can  be  little 
value  of  wheat  as  an  article  of 
excess  of  gluten,  which  is  a 


has  not  inaptly  been  termed  t 
iculent  roots,  such  as 


that  the  great 
upon  this 


>-animal  principle 
Ac.  but  esptt  Ully 


us'ra 

form  of  woo«ly 


In  the  escul 
turnips,  sugar  is  the  I 

fruits  contain  sugar,  gum, 

Ible.*  -  '  WhlCh'  "  ' 

The  following  table  shows  the  ultimate  composition  of 
those  proximate  principles  which  have  been  above  ad- 


II.  Table  showing  the  ultimate  elementary  composition 
of  \0i*}  parts  of  the^  fidlowing  proximate  principles  of 


Carton. 

Hydrogen. 

Albumen    •  . 
GeUUn 

Pat         •  « 
Curd  or  milk  - 
N"««r  of  idUs  - 
Hluicn 

Sl*rch      •  • 
lium  . 

iJaiun      •  - 

ai6 

4*3 
7W) 
MN 
4*4 
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419 
444 

AUO 

an 
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73 
61 
7» 
6« 

ea 

6t 
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R 

94 
116 
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no 

!W 
41.1 
494 
111 

130 
161 
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143 

F  OOLS,  FEAST  OF.  A  festival  anciently  celebrated 
In  almost  every  church  and  monastery  of  France  on  New 
Year's  Day.  in  which  every  absurdity  and  even  Inde- 
cency was  practised.  It  was  equivalent  to  the  Satur- 
nalia among  the  Romans,  whence  indeed  It  Is  said  to  be 
derived.  This  festival  received  some  modifications  In 
the  different  districts  where  It  was  ceU 
quired  various  designations  according  to  thei 
ceremonies  of  which  It  consisted.  Thus  It  was  termed 
"  la  fete  des  diacres  souls,  des  cornards,  des  Innocents," 
Ac.  Several  bishops  and  councils  attempted,  though 
in  vain,  to  abolish  this  festival  ,  but  at  length  about  the 
ltth  century  It  became  less  generally  observed,  and  soon 
after  fell  Into  almost  total  disuse,  though  Its  characteristic 
absurdities  are  still  maintained  in  the  Carnival  of  the 
present  times.  For  full  details  on  the  Feast  of  Fools  see 
the  Encyclopedic  des  Gent  dm  Monde,  under  the  head 
"  Foils  Cr  ete  des)."  and  the  authorities  there  referred  to. 

FOOL'S  PARSLEY.  An  umbelliferous  plant,  com- 
mon In  waste  ground,  and  so  called  from  Its  resembling 
parsley  enough  in  appearance  to  deceive  ignorant  per- 
sons. It  Is  a  poisonous  plant ,  acting  like  hemlock  upon 
the  human  system  :  and  is  easily  known  by  the  involucels 
having  each  three  leaflets,  which  are  always  placed  next 

It  is  the 


the  circumference  of 
napium  of  botanists. 

FOOT,  f  Germ,  fuss.)  A  measure  of  length, 
term  is  employed  In  almost  all  languages  as  a  lin 
sure,  It  has  doubtless  been  derived  from  the  length  of  the 
human  foot.  Though  the  denomination  is  the  same,  the 
measure  itself  varies  considerably  in  different  Kuropean 
countries.  In  all  of  them,  however.  It  is  divided,  like 
the  English  foot,  Into  twelve  equal  parts  or  inches.  See 
Meakvres. 

Foot.  In  Prosody,  a  measure  consisting  of  two, 
three,  or  four  syllables,  long,  short,  or  long  and  short. 
All  the  combinations  of  which  these  numbers  are  sus- 
ceptible amount  to  twenty-eight ;  and  such  is  accordingly 
the  number  of  feet  enumerated  by  Greek  and  Latin  pro- 
-  according  to  the  following  table : — 

—  vy  —  v>  Ditrochanu 
s/  —  w  —  Diiambus 

—  w  w  —  Chor  iambus 
w  —  —  %j  Antinpastus 

w  —  —  lonicus  a  minore 


o.w  Pyrrhich 


rochce 
sj  —  lamb 
w  s/  w»  Tribrachys 

—  —  —  Molossus 

—  sj  \j  Dactylus 
yj  w  —  Anapaest 

w  —  w  Amphibrachys 

—  w  —  Amphimacer 
w  —  —  Hare  hie  us 

 ^  Palimbaccharus 

V  w  w  w  Proceleusmaticus 
—  —  —  —  Dispotideus 


lonlcus  a  majore 
Psron  primus 
Pa-on  seciindus 
Parou  tertiiis 
1'a'on  quart  us 
Epltrttiis  I 

—  w  —  —  I !  pit r it ii»  2 

—  —  w  —  Epitiitus  3 

—  —  —  w  Epitritus  4 


—  —  \J 

SJ  —  W  \J 
\J  \J  —  M 
KJ  V/  W  — 
w  


But  by  rejecting  those  which  are  merely  reduplications 
of  disyllabic  feet  (Proceleusmaticus,  Dispondeus,  1)1- 
trochirus,  and  Diiambus),  the  number  is  reduced  to 
twenty-four ;  and  by  also  striking  off  those  which  are 
compounds  of  disyllabic  feet  (Choriambus,  Antii 
two  Ionics,  four  Paeons,  and  four  Epitrites),  the  i 
of  simple  feet  becomes  twelve  only.  See  Rhythm. 

FO&*TINGS.    In  Architecture,  the  spreadii 
at  the  base  or  foundation  of  a  wall. 

FO'RAGE,  in  Military  affairs,  signifies  the  ] 
brought  by  the  troops  into  the  camp  for  the 

"SSSSI&      ?oc,n*&~>  h . 
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%»h««orU..r«u.. 
at  birth. 

Fora'mrn.  In  Botany,  the  opening  that  exists  in  the 
integuments  of  every  ovulum. 

FORAMI'NIFERS,  Foraminifera.  (Lat.  foramen, 
fero ;  /  bear.)  A  name  applied  by  D'Orblgny  to  a  tribe 
of  minute  shells,  which  he  believed  to  be  formed  by  Oe- 
phalopods ;  they  are  now  proved  to  belong  to  •  lower- 
organised  class  of  animals.   See  Sympikctomkrans. 

FORCE,  in  Mechanics,  is  that  which  produces  motion, 
or  a  change  of  motion.  Forces  may  be  of  different  kinds  ; 
but  they  are  all  compared  and  measured  by  the  quantities 
of  motion  which  they  respectively  produce  in  a  given  time : 
in  fact,  we  knuw  nothing  whatever  of  forces  excepting 
through  their  effects. 

In  order  to  determine  what  will  be  the  effect  of  a  force 
upon  any  given  mass  of  matter,  three  circumstances  re- 
specting the  force  are  necessary  to  be  known  ;  namely, 
IU  Intensity,  the  place  where  it  acts  or  its  point  of  ap- 
plication, and  its  direction.  Its  intensity  is  proportional 
to  the  space  through  which  the  unit  of  mass  Is  moved  in 
of  time ;  therefore,  since  the  space  described  is 
proportional  to  the  velocity  (supposed  uniform),  if  the 
mass  remains  constant  a  double  force  will  produce  a 
double  velocity  ;  and  if  the  velocity  is  constant,  a  double 
mass  must  be  urged  by  a  double  force.  Hence  the  force 
of  the  body  is  proportional  to  the  mass  and  to  the  ve- 
locity conjointly.  Thus  let  m  and  m'  be  two  masses,  or 
the  quantities  of  matter  in  two  bodies,  and  v  and  r'  be 
the  velocities  with  which  they  respectively  move  In  con- 
sequence of  the  two  forces  whose  intensities  are  /and/; 
then/ is  proportional  to  m  r,  and/  to  m' 

When  a  body  is  acted  upon  by  more  forces  than  one.  It 
is  obvious  that  it  will  not  move  in  the  direction  or  with 
the  velocity  due  to  one  of  the  forces  alone,  but  in  a  di- 
rection ana  with  a  velocity  due  to  their  collective  in- 
fluence. The  effect  produced  by  the  joint  action  of  the 
several  forces  is  called  their  resultant ;  and  it  is  deter- 
mined both  in  magnitude  and  direction  by  the  following 
theorem,  celebrated  under  the  name  of  the  Composition 
of  Force :  —  "  If  the  lines  which  each  of  two  forces  acting 
singly  would  have  caused  a  body  to  describe  in  a  given 
time  make  any  angle  whatsoever  with  one  another,  the 
line  which  the  body  will  describe  in  that  time,  when  both 
the  forces  act  upon  it  at  the  same  instant,  is  the  diagonal 
of  the  parallelogram  under  the  two  first -mentioned  lines." 
Thus,  let  a  body  at  A  be  acted  upon  by  two  forces  at  the 
of  which,  if  acting  alone,  would  cause 
it  to  move  over  the  line  A  B  in  a 
given  time,  and  the  other  acting 
alone  would  cause  it  to  move  over 
the  line  A  C  in  the  same  time ; 
then  the  direction  of  the  motion 
resulting  from  the  action  of  both 
forces  will  be  that  of  the  diagonal  A  D  of  the  paral- 
lelogram A  B  D  C,  and  at  the  end  of  the  given  time  the 
body  will  be  found  at  D.   The  theorem  may  be  derived 


from  the  principle  that  the  velocity  of  the  body  In  one  of 
the  directions  is  not  changed  by  the  force  impelling  it  in 
the  other  ;  but  of  this  principle  it  is  not  easy  to  give  a 


satisfactory  demonstration,  without  introducing  consi- 
derations drawn  from  the  resources  of  the  higher  mathe- 
matics    (See  Poitson.  Mccanioue.  tomei.) 

It  is  obvious  that  by  means  of  this  theorem  the  resul- 
tant of  any  number  of  forces  whatever  may  be  found ;  for 
after  finding  the  resultant  of  any  two  of  the  forces,  we  may 
conceive  them  to  be  removed,  and  their  resultant  substi- 
tuted, when  the  resultant  of  this  and  the  third  force  will 
be  the  resultant  of  three  of  the  forces.  This  last  resultant 
may  then  be  combined  with  a  fourth  force,  and  so  on  till 
the  whole  of  the  forces  have  been  included.  This  con- 
struction Is  called  the  polygon  of  forces. 

As  the  forces  represented  by  the  straight  lines  A  B 
and  A  C  are  compounded  into  a  single  force,  represented 
in  intensity  and  direction  by  A  D ;  so  any  given  force 
may  be  reiolvett  into  two  others,  such  that  the  straight 
lines  by  which  they  are  represented  form  the  two  sides 
of  a  parallelogram  of  which  the  line  representing  the 
given  force  is  the  diagonal.  This  composition  and  reso- 
lution of  forces  is  of  constant  application  In  Mechanics. 
If  a  body  Impelled  at  the  same  time  by  three  forces  re- 
main at  rest,  these  forces  are  proportional 
to  the  three  sides  of  a  triangle  formed  by 
drawing  straight  lines  parallel  to  their 
directions,  tor,  let  the  three  forces  act- 
ing on  the  point  A  be  respectively  repre- 
sented In  intensity  and  direction  by  the 
three  straight  lines  A  B.  A  C,  A  R  ;  then 
by  forming  the  parallelogram  A  B  D  C, 
ami  drawing  the  diagonal  A  D,  we  have 
the  two  forces  represented  by  A  B  and 
A  C  equal  to  the  single  force  represented 
by  A  I)  and  acting  in  the  direction  A  D. 
*»  But  the  point  A  is  by  hypothesis  In  equi- 

librium ;  therclore  A  I>  must  be  equal  to  A  E,  and  in 
the  same  straight  Hue  with  It  j 


FORCE. 

to  A  C.  the  three  forces  by  which  the  point  A  is  kept  in 
equilibrium  are  respectively  proportional  to  the  three 
sides  A  B.  B  D,  and  A  D  of  the  triangle  ABD. 

Let  the  three  forces  be  respectively  denoted  by  P,  Q, 
and  R  ;  then,  the  sides  of  a  triangle  being  proportional 
to  the  sines  of  the  opposite  angles, 
P  :  Q  :  R  :  :  sin.  A  D  B  :  sin.  DAB:  sin.  ABD. 
But  by  reason  of  the  parallel  lines  the  angle  A  D  B  is 
equal  to  D  A  C,  and  ABD  being  the  supplement  of 
CAB  their  sines  are  equal ;  whence 

P  :  Q  :  R  :  :  sin.  D  A  C  :  sin.  DAB:  sin.  CAB. 
From  this  we  Infer  that  if  a  point  A  be  kept  in  equi- 
librium by  the  action  of  three  forces  P,  Q,  and  R,  each  of 
these  forces  is  proportional  to  the  sine  of  the  angle  formed 
by  the  direction  of  the  two  others.  It  is  also  a  conse- 
quence of  this  proposition  that  if  three  forces  be  In  equi- 
librium they  must  all  act  in  the  same  plane,  and  any  two 
of  them  must  be  greater  than  the  third. 

The  resultant  of  three  forces  X,  Y,  Z.  applied  to  the 
same  point  A  in  space,  and  severally  represented  in  mag- 
nitude and  direction  by  the  straight 
lines  A  B,  A  C,  A  D,  is  represented  by 
A  F,  the  diagonal  of  the  parallelepipe- 
don,  of  which  the  sides  are  A  B,  A  C, 
and  A  D.  For  the  two  forces  X  sod 
Y,  which  are  represented  by  A  B  and 
A  C,  the  two  sides  of  the  parallelogram 
A  B  G  C  will  have  for  their  resultant 
a  force  P,  represented  by  A  G,  the  di- 
agonal of  this  parallelogram.  And  because  A  D  is  equal 
and  parallel  to  G  F,  the  figure  A  D  F  G  is  a  parallelo- 
gram ;  and  consequently  the  two  forces  P  and  Z,  repre- 
sented by  A  G  and  A  D,  will  have  for  their  resultant  a 
force  R,  represented  by  A  F,  the  diagonal  of  the  parallelo- 
gram A  D  F  G,  which  U  also  the  diagonal  of  the  paral- 
lelepipedon. 

From  this  theorem  it  follows  that  any  force  whatever 
R  can  always  be  decomposed  into  three  others,  X.  Y,  Z, 
respectively  parallel  to  three  straight  lines  given  in 
space,  provided  that  no  two  of  them  be  parallel  ;  and 
if  each  of  the  three  given  lines  be  at  right  angh-s  to  the 
plane  of  the  other  two,  and  the  angles  which  A  F  (the 
direction  of  the  given  force  R)  makes  respectively  with 
A  B,  A  C,  A  D  (the  directions  of  the  forces  X,  Y,  Z)  be 
denoted  by  a,  b,  c,  we  have  then,  evidently, 

X»R  COS.  A,  Y  so  R  COS.  6,  Z  a  R  cos.  e, 

the  three  angles  a,  b,  e,  being  connected  by  the 


1ZN 

• 

cos. 'a  +  cos. 'ft  +  cos.  *c  bsj  1. 

In  those  investigations  in  mechanics  where  a  number 
of  forces  are  concerned,  it  Is  usual  to  resolve  them  all 
Into  three  forces  parallel  to  three  rectangular  co-ordi- 
nates ;  when  the  resultant  of  the  three  sets  of  rectanguhr 
forces  will  evidently  be  the  common  resultant  of  all  the 
forces.  If  F,  F',  F",  P",  Ac.  be  the  forces  ;  a,  sr*.  a", 
a'",  Ac.  the  angles  which  they  make  with  one  of  the 
three  axes ;  b.b'.b 


the  angles  which  they 
be  the  three  »«ctangular  forces  which  are  the  sums  of  ths> 
components  of  all  the  original  forces,  F,  F\  F",  F'",  Ac; 
then, 

X  =  Fcoi.«  +  Pcos.a'+F"co«.a"  +  F»"co«.«'" +  &e. 
Y  =  I' cos. 6  +  F'cos.e'  +  F"cos.6"+  F'"cos.tV"  +  *c. 
Z  =  Fcos.e  +  F'cos.e'+F"co«.e*'+  F"'cos.c"' +  Ac. 

As  the  three  forces  X,  Y,  Z  are  not  situated  in  the  same 
plane,  and  can  therefore  never  be  in  equilibrium  so  long 
as  any  one  of  them  has  a  real  value,  In  order  that  the 
body  may  remain  at  rest  under  the  action  of  all  the 
given  forces  F,  F',  P'.  F'",  Ac,  it  Is  necessary  that 
the  three  conditions  be  fulfilled ;  namely,  X  =»  0,  Y  «=  0. 
Z  =0. 

Forces  have  different  denominations  according  to  the 
manner  in  which  they  act ;  thus  we  have  Accelerating 
Forces,  Central  Forces,  Parallel  Forces,  Uniform  and 
Variable  Forces,  Ac.  See  Acceleration,  Central  Force, 
Pressu  re,  Ac. 

Accelerating  Force.  —  An  accelerating  force  is  that 
which  continues  to  act  upon  a  body  after  it  has  been  put 
in  motion  ;  whence  the  body  moves  with  a  variable 
velocity,  and.  when  the  intensity  of  the  force  is  constant, 
receives  equal  Increments  of  velocity  In  equal  Intervals 
of  time.  We  have  a  familiar  example  of  an  accelerating 
force  of  this  kind  in  terrestrial  gravity,  under  the  action 
of  which  heavy  bodies  dropped  from  a  height  fall  to  the 
id  with  a  constantly  accelerated  velocity. 


tntly 

When  a  tnxly  is  urged  by  an  accelerating  force, 
lations  between  the  force,  the  velocity,  the  space  passed 
over,  and  the  time,  are  expressed  by  three  equation*, 
which  are  called  the  equations  of  motion,  and  may  be  in- 
vestigated as  follows :  — 

Let  t  denote  the  time  from  the  commencement  of  the 
motion,  v  the  velocity  acquired  at  the  end  of  thejirue  t. 
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an  infinitely  final  1  time,  dt,  the  Telocity  may  be  regarded 
e«  uniform,  and  the  increment  of  the  space  in  this  time 
u  iw  ;  therefore,  since  the  spac< 
*-4©tity  is  proportional  to  the 
jointly,  we  hare  ds  =  rd  t.  (1.) 
Let  9  represent  the  force  which  accelerates  the  body  at 
>  -  i  tn.-  tune  /  ;  f.ncc  the  motion  may  Im-  nyanlcil 
a*  uniform  during  an  infinitely  small  time,  if  t»  be  the 
velocity  at  the  end  of  the  time  f,  then  t>  +  d  r  i*  the  ve- 
locity at  the  end  of  the  time  t  +  d  t,  and  therefore  rf  r>  i» 
ib*  increment  of  Telocity  due  to  the  force  #  during  the 
taste  d  t.  Assume  F  an  a  constant  force  which  produces 
a  Telocity  mm  V  in  the  portion  of  time  which  is  assumed 
u  unity  (for  instance,  one  second);  then  the  Telocity 
rroerated  by  F  in  the  time  d  t  will  be  V  d  t.  Now,  since 
t  produces  the  velocity  d  e  in  the  instant  of  time  d  r,  and 
F  pn>duces  the  Telocity  V  d  t  in  the  tame  instant,  and 
the  forces  are  proportional  to  the  impressed  ve- 
we  have  therefore  *  :  F  :  :  d  *  :  V  d  t.  Now, 
F  to  be  the  unit  of  force,  and  V  the  unit  of 
I  the  proportion  becomes  fill  *•  :  dt{ 
f-  (2  ) 

the  equation  d  x  mm  v  d  t  on  the  sup- 
position that  d  As  constant,  and  substituting  the  rcsult- 
LUgralue  of  d  r  in  CI),  we  obtain  di  ra  ?  d  ft.  (3.) 

The  three  differential  equations  now  found,  which  de- 
fine the  motion  of  a  body  urged  by  an 
are  usually  exhibited  as  follows :  — 

d  i        df  d*z 

v  = 


FOREST. 


dt 


df> 


On  eliminating  d  /  from  the  first  and  second,  we  obtain 
a  fourth,  r  d  r  am  f  d  x ,  which  it  is  often  convenient  to 
r-rrptoy.  These  equations,  which  may  be  considered  as 
the  foundation  of  the  science  of  dynamics,  are  easily  in- 
when  the  accelerating  force  #  is  supposed  to  be 
Their  immediate  integrals,  taken  on  this  sup- 
rive  the  equations  of  the  motion,  in  vacuo,  of 
by  grari 


ry  gravity,  the  discovery  of  which 
I  on  the  names  of  Galileo  and  New- 
ten.   See  Gravity. 

Living  Force,  or  Via  Vita,  is  a  term  frequently  used  by 
the  mathematician*  of  the  but  century  to  denote  the 
action  of  a  force  when  it  is  estimated  in  such  a  manner 
as  to  be  proportional  to  the  square  of  the  Telocity.  It 
has  been  stated  above  that  when  the  masses  moved  are 
equal,  the  m ovine  forces  are  respectively  as  the  Tclocities. 
But  the  effect  of  a  body  In  motion  may  be  considered 
uridrr  diff'-rent  aspects.  If  we  concelTe  the  effect  to  be 
nxasured  by  the  time  which  elapses  before  a  resistance 
of  uniform  intensity  reduces  the  body  to  rest,  then  the 
force  is  proportional  to  the  Telocity  simply ;  but  if,  on 
the  other  hand,  we  conceive  the  effect  to  be  measured  by 
the  distance  passed  over  by  the  moving  body  while  sub- 
to  the  uniform  resistance,  then  the  force  will  bo 
to  the  square  of  the  velocity.  These  two 
both  be  considered  as  correct ;  and  they 
rightly  understood.  A  warm 
»on  the  subject,  in  which  some 
a  the  most  distingui  shed  mathematicians  of  the  time  took 


found  to  be  in  the  right.  (See 
Krury.  Brit.) 

FO'RCER.  In  Mechanics,  a  solid  piston,  applied  to 
pumps  for  the  purpose  of  producing  a  constant  stream, 
or  of  raising  water  to  a  greater  height  than  it  can  be 
raised  by  the  pressure  of  the  atmosphere.  See  Pump. 

FORCIBLE  ENTRVAND  DETAINER.  In  Law. 
a  species  of  offence  against  the  public  peace,  committed 
by  violently  taking  or  keeping  possession  of  lands  and 
tenements  with  menaces,  arms,  and  force,  and  without 
authority  of  law,  to  the  hinderance  of  him  who  has  right 
of  entry.  The  remedy  is,  under  several  statutes,  by  ac- 
tion ;  by  the  intervention  of  justices  of  the  peace,  who 
have  power,  on  view  of  the  force,  to  make  a  record  of  it, 
and  commit  the  offender. 

FO'RCING.  In  Horticulture,  the  art  of  accelerating 
the  growth  of  plants,  so  as  to  obtain  fruits  or  flowers  at 
seasons  when  they  are  not  produced  naturally  In  the  open 
air.  The  practice  appears  to  be  as  old  as  the  Romans  ; 
unce  Pliny  informs  us  that  Tiberius,  who  was  fond  of 
encumber*,  forced  them  to  bear  fruit  in  the  winter  time 

i  houses  with  talc 
t  during  fine  days, 
and  always  taken  into  the  house  again  at  night  or  in  cold 
weather.  From  some  epigrams  of  Martial  it  has  been 
thought  that  the  Romans  had  both  vineries  and  peach  • 
houses ;  talc  (lapis  gpecularim)  being  used  instead  of 
glass.  In  England  forcing  appears  to  have  been  practised 
from  a  very  early  period ;  radishes  having  been  raised  on 
dung  beds  covered  during  night  by  wheat  straw  from  time 
immemorial,  and  cherries  having  been  forced  on  wooden 
waOs  or  boarded  espalier  rails,  boated  by  linings  of  hot 
dang  at  the  back,  at  least  from  the  time  of  Charles  II., 
and  probably  long  before,  since  it  is  certain  that  melons 
were  grown  at  Hampton  Court  for  the 


royal  table  in  the  time  of  Henry  VIH.  At  the  present 
time  forcing  is  carried  on  in  Britain,  and  In  analogous 
climates  throughout  Europe  and  North  America,  chiefly 
umler  itlass  roofs.    Structures  for  forcing  are  known,  as 


glass  roofs.  Structures  for  forcing  are  known,  as 
frames,  pits,  and  houses,  all  of  which  hare  glass  roofs ; 
but  there  are  also  structures  for  forcing  without  glass 
roofs,  such  as  cellars  and  sheds  for  growing  mushrooms 
in  the  winter  season  ;  and  also  seakale,  rhubarb,  blanched 
succory,  and  such  other  stalks  or  leaves  of  plants  as  are 
eaten  In  a  blanched  state,  and  consequently  do  not  re- 
quire much  Ught.  The  art  of  forcing  plants  must  never 
be  confounded  with  the  art  of  growing  them  in  artificial 
climates,  though  in  both  cases  the  principles  by  which 
the  gardener  proceeds  are  essentially  the  same  ;  ris.  the 
art  of  imitating  nature.  The  chief  difficulty  of  accom- 
plishing this  in  forcing  is  the  want  of  light .  and  hence 
the  earlier  In  the  season  that  any  forced  crop  is  produced, 
the  greater  is  its  deficiency  in  colour  and  flavour.  Gentle 
forcing,  so  a*,  as  It  were,  to  anticipate  spring,  i 
fruits  so  far  forward  as  to  enable  them  to  profil 
full  influence  of  the  sun  during  our  short  sumi 
be  considered  as  a  real  advantage,  which  will  i 
to  be  sought  for  ;  and  as  a  case  in  point  we  will  mention 
the  grape,  the  fruit  of  which  is  never  brought  to  per* 
fection  tn  this  country  unless  the  plants  have  been  par- 
tially forced.  To  force,  tn  any  country,  the  fruits  which 
come  to  perfection  in  the  open  air  in  that  country,  such 
as  the  apple,  pear,  cherry,  gooseberry,  Ac,  in  Britain, 
and  analogous  climates  on  the  Continent,  can  only  be  con- 
sidered as  a  luxurious  waste  of  wealth,  which  would  be 
more  elegantly  and  usefully  expended  in  forcing  the  fruits 
or  in  growing  the  flowers  of  warm  climates,  which  can 
only  be  brought  to  perfection  in  this  country  under  glass. 
Even  this  kind  of  forcing  is  open  to  criticism,  on  what 
may  be  called  the  greatest  enjoyment  principle.  For  ex- 
ample, there  are  certain  fruits,  such  as  the  mango,  the 
dourion,  mangos  teen,  Ac,  which  could  only  be  grown 
in  this  country  at  an  enormous  expense,  and  probably 
grown  would  not  be  worth  eating;  while  there 
uch  a*^*  Pi!Je  aPP!e  ^  the 

a  degree  of  perfection  as  in  their 
To  attempt  growing  the  former  kind  of 
fruit  merely  for  the  sake  of  overcoming  the  difficulty  of 
doing  so,  we  hold  to  be  in  bad  taste ;  though  we  allow  that 
some  good  might  resiUt  from  it  to  horticultural  science, 
by  calling  forth  the  skill  and  ingenuity  of  gardeners :  this, 
indeed,  may  be  considered  as  the  only  permanent  benefit 
which  will  be  produced  by  forcing.  With  the  progress 
of  intercommunication  by  means  of  steam  and  railways, 
it  seems  highly  probable  that  the  fruits  of  warm  climates 
will  cease  altogether  to  be  cultivated  in  cold  climates ; 
with  the  exception  of  some,  such  as  the  cucumber,  melon, 
banana,  fig,  Arc,  which  require  to  be  eaten  when  freshly 
gathered.  Even  at  the  present  time,  with  the  compara- 
tively imperfect  communication  which  exists  between  this 
country  and  the  south  of  Spain  and  the  West  Indies, 
there  is  no  reason  why  we  should  not  be  supplied  with 
pines,  grapes,  and  oranges  throughout  the  year.  The  hot- 
houses of  gardens  win  then  be  chiefly  employed  for  the 
culture  of  exotic  flowers  and  exotic  plants  of  curiosity. 
FORCING  PUMP.  SecPvmr. 
FORE.   The  sea  term  for  the  part  of  the  ship  near 


FORE  AND  AFT,  implies  lying  In 

•  whole  of  the  vessel  gene- 


the  direction  of 

the  head  and  stern ;  also,  the 
rally. 

FO'RECASTLE.  The  upper  deck  near  the  head  ; 
this  was  formerly  much  raised,  hence  the  name. 

FOREFOOT.  A  piece  of  timber  at  the  fore  extremity 
of  the  keel. 

FO'RELAND.  In  Fortification,  a  piece  of  ground 
between  the  wall  of  a  place  and  the  moat.  Foreland  is 
also  used  synonymously  with  promontory,  cape,  headland, 
Aicc,  as  the  North  Foreland  In  Kent. 

FORESHO'RTENING.  In  Painting,  the  repre- 
sentation of  any  object  presented  obliquely  to  the  eye. 

FORREST.  (In  Germ.  for$t,  from  whence  our  word 
is  probably  derived,  although  the  ultimate  etymology  is 
unknown.  The  Saxon  word  hunt,  with  which  the  names 
of  so  many  places  in  the  South  of  England  terminate,  has 
probably  the  same  origin.  In  the  primitive  meaning  of 
the  word  it  probably  signified  an  enclosed  space,  from 
w  hich  intruders  were  excluded :  hence  some^have  derived 

naturally  by  trees  and  undergrowth  ;  as  opposed  to  a  plan- 
tation, which  has  been  made  by  art.  In  former  times  the 
greater  part  of  every  country  in  the  temperate  parts 
of  Europe  was  undoubtedly  covered  with  forest ;  and 
these  by  nourishing  wild  animals  of  every  description, 
particularly  wild  swine,  afforded  a  principal  part  of  the 
food  of  man.  With  civilization,  howcrer,  they  gradually 
disappeared  before  the  spread  of  extensive  pastures  or 
arable  land.  In  every  country  a  large  portion  of  the 
forests  belonged  to  the  government,  and  formed  a  main 
source  of  its  revenue.   This  is  still  the  case  in  France 


|  and  Germany,  and  till  lately  It  was  also  tho  case  to  a 
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PORE-STAFF. 

certain  extent  in  Britain.  Hence  extensive  tracts  in 
England  still  bear  the  name  of  forest,  though  they  are 
now  in  a  state  of  cultivation,  and  in  a  great 
without  trees.  Many  ancient  laws  and  custom 
corded  in  books  respecting  the  forests  of  the  crown  ;  but 
at  present,  as  there  are  only  three  or  four 
Britain,  these  laws  and  cu 


are  of 

excepting  to  those  living  in  their 


forests  in  Great 
very  little 
immediate  neigh' 

Many  of  the  spots  which  in  England  bear  the  name  of 
forest  nave  no  appearance  of  having  been  covered  with 
trees  at  any  period  since  Britain  became  inhabited.  The 
English  forests  (with  the  exception  of  the  New  Forest,  of 
which  the  history  is  well  known)  are,  however,  so  ancient 
that  we  possess  no  record  of  their  origin.  Their  number 
has  been  reckoned  at  68 ;  another  enumeration  extends 
them  to  76,  but  some  of  these  are  probably  only  parts  of 
the  same  forest  with  different  names.  A  forest  is  created 
by  the  king,  by  a  commission  issued  out  of  the  Court  of 
Chancery  ;  and,  when  its  laws  and  ordinances  have  been 
framed  and  officers  appointed,  it  becomes  a  forest  by  mat- 
ter of  record.  Forests  are  grantable  to  subjects  ;  but  Sa- 
veraake  Forest  in  Wiltshire,  held  by  the  Marquis  of 
Ailesbury,  Is,  we  believe,  at  present,  the  only  Instance. 
By  the  ancient  forest  laws,  the  Courts  of  the  Forest  were,— 
1 .  The  Justice  Heat ;  a  court  of  justice  in  eyre  of  the  forest, 
held  every  third  year  to  take  cognisance  of  trespasses, 
pleas,  and  causes.   ( The^last  Justice  seat  heM  in  K^ljind 

Foreskin  1632.)  2.  The  Swain-Mote,  or  meeting  of  free- 
holders of  the  forest,  held  to  receive  and  try  present- 
ments against  offences  in  matters  connected  with  the 
forest  laws  (in  vert  and  rent  sun) ;  which  presentments, 
3.  The  Wood-Mote  was  held  every  forty  days  to  receive 
and  inquire  Into,  but  not  to  try.  The  principal  officers  of 
the  forest  were,  its  two  justices  in  eyre,  warden,  re- 
garden,  foresters,  rangers,  &c. ;  some  of  which  are  still 
retained.  The  forest  laws  are  of  early  date  iu  Kngland  ; 
those  of  King  Canute  are  the  earliest  preserved,  under 
the  first  reigns  after  the  Conquest  their  severity  went  on 
gradually  increasing,  and  formed  one  of  the  chief  oppres- 
sions under  which  the  English  suffered.  But  in  1224 
the  Carta  de  Foresta,  granted  by  Henry  111.,  fixed  the 
limit  of  these  aggressions.  The  capital  punishments 
and  mutilations  of  the  former  laws  were  rendered  corn- 
mutable  for  fines,  and  the  king  assented  to  a  new  per- 
ambulation of  the  forests:  at  which  time,  and  subse- 
quently, portions  which  had  been  illegally  annexed  to 
forests  were  disafforested.  These  portions  are  called 
Purlieus.  In  1297.  this  charter  was  fully  confirmed  by 
Edward  I.  For  an  account  of  the  existing  forests  of  this 
country,  see  Statistic*  uf  the  British  Empire. 

FO'RE-STAFF.  A  rude  instrument,  formerly  used 
at  sea  for  taking  altitudes ;  and  so  called  because  in  using 
It  the  observer  turns  his  face  to  the  object,  instead  of 
turning  his  back  to  the  object,  as  is  necessary  in  using  the 
back-stqff".  Both  these  instruments  have  been  superseded 
by  the  sextant. 

FORESTALLING  THE  MARKET,  in  Law,  is 
defined  to  be  the  buying  up  or  bargaining  for  goods  on 
their  way  to  the  market,  in  order  to  dispose  of  tnem  at  a 
higher  price.  But  all  mercantile  practices  having  a  tend- 
ency to  enhance  the  common  price  have  been,  by  a  very 
sweeping  intendment  of  the  law,  included  within  the  same 
description.  Forestalled  are  usually  classed  with  in- 
grossers  (those  who  bring  up  commodities  to  retail),  and 
regraters  (said  to  be  derived  from  Fr.  regratter,  to  scrape 
«.  from  frauds  practised  in  the  dressing  or  scrap- 
cloth  to  sell  again).  Severe  statutes 
at  different  times,  from  5  ft  6  Ed.  5 


,  against  this  alleged  offence.  They  were  all 
P  12  G.  3.  c.  71.  But  it  is  said  that  the  offence 
law  still  subsists  :  nor  was  it  until  1827  (7  &  8 


Ing  of  i 


G.  4.  c.  38.)  that  constables  were  expreuly  relieved  from 
the  (obsolete)  duty  of  making  presentments  of  fore- 
stallers  at  the  quarter  sessions.  Although  acts  of  this 
description  have  ceased  to  be  subjects  oi  criminal  pro- 
secution, it  cannot  be  said  that  the  public  prejudice  against 
them  is  yet  worn  out ;  although  it  is  easily  understood, 
and  has  been  often  proved,  that  in  no  way  can  the  market 
for  most  commodities  be  rendered  steady,  the  purchaser 
protected  from  the  injurious  con«e<pienres  of  i\ct**iw 
clearness,  and  the  seller  from  those  of  glut  and  over- 
cheapness,  as  by  the  in  torrent  ion  of  an  intermediate  body 
of  wholesale  dealers  between  the  former  and  the  latter. 

FORFEITURE  (Lat.  forisfactura,  exjtulsion  or 
outlawry),  has  been  defined  to  be  a  punishment  an- 
nexed by  law  to  some  illegal  act  or  negligence  in  the 
owner  of  real  property,  whereby  he  loses  all  his  interest 


therein,  and  they  go  to  the  party  injured  as  a  recompence 
for  the  wrong  which  either  he  alone  or  the  public  with 
him  hath  sustained.  Forfeiture  is  either  civil  or  criminal 
Civil  forfeiture  takes  place  when  some  alienation  is 
made  contrary  to  law,  as  in  mortmain  ;  or  when  a  parti- 
cular tenant  allenes  for  a  larger  estate  than  he 
hath,  as  when  tenant  for  life 


FORMICA. 

felony,  and  for  one  or  two  other  offences.  After  judgment 
has  been  given,  and  the  guilty  party  b  said  to  be  at- 
tainted,  the  forfeiture  has  a  retrospective  operation  to 
the  time  when  the  offence  was  committed,  so  as  to  Inva- 
lidate all  sales  and  incumbrances  that  may  bare  been 
effected  since  that  time.  Except  in  treason  or  murder, 
is  only  for  the  life  of  the  offender  :  in 
er.  however,  the  forfeiture  extends  V 
of  the  heir. 

FORFI'CULA.  (Lat.  forfex,  pincers.)  A 
genus  of  insects,  now  forming  a  distinct  order, 
tera  (which  see);  and  comprehending  the  subgenera 
/  tsbidura,  Labia,  Chelidnra,  and  Forjicuia  proper,  of 
which  the  labours  of  modern  entomologists  have  made 
known  numerous  sitecies  ;  the  common  car-wig  {For- 
ficultt  auricular  in )  is  the  type  of  this  group  of  insects. 

FORGE.  (Fr.)  The  workshop  in  which  iron  is  ham- 
mered and  shaped  by  the  aid  of  heat.  The  term  is  gene- 
rally applied  to  the  places  in  which  these  operations  are 
carried  on  upon  the  comparatively  small  scale ;  the  great 
workshops  in  which  Iron  Is  made  malleable  for  general 
purposes  being  called  a  shingling  mill.  A  common  forge 
consists  of  the  hearth  or  fireplace,  which  is  merely  a 
cavity  in  masonry  or  brick.work  well  lined  with  fine  clay 
or  brick,  upon  which  the  ignited  fuel  is  placed,  and  upon 
the  back  or  side  of  which  a  powerful  blast  of  air  is  driven 
la  through  the  nosile  of  a  double-blasted  bellows,  which 
In  a  common  forge  Is  generally  worked  by  a  hand  lever. 
Forges  are  sometimes  constructed  so  as  to  be  portable, 
when  the  bellows  Is  most  conveniently  placed  under  the 
hearth  ;  these  are  used  In  snips,  and  for  various  Jobs  on 
railways,  Ac. 

FO'RGRRY,  In  Law,  is  defined  to  be  the  fraudulent 
making  or  alteration  of  any  record,  deed,  w  riting,  instru- 
ment, register,  stamp,  Ac,  to  the  prejudice  of  another 
man's  right.  The  statutes  respecting  this  offence  were 
consolidated  by  the  act  of  1830(11  G.4.and  1  W.4.  c.  Gfi.  >, 
which  also,  after  long  and  reiterated  discussions,  finally 
abolished  the  punishment  of  death  in  all  cases,  except  fur 
the  forgery  of  wills  and  bills  of  exchange.  This  la*t 
remnant  of  the  ancient  code  was  finally  removed  in  IK3-J 
and  1837  by  the  statute  2  A  3  W.4.  c.  123.,  and  1  Vict, 
c.  84.,  by  which  the  present  punishments  are  fixed ;  va- 
rying from  imprisonment  for  various  terms  to  transport  - 
ation  for  life,  according  to  the  classification  of  the  of- 
fences comprehended  under  this  general  title. 

According  to  a  return  contained  in  the  report  of  the  Con- 
stabulary Force  Commission,  IH39,  the  number  of  persons 

tTiiMin^lMYe^ 

fell  to  134  In  1821,  and  since  that  time  has  diminished  to 
a  very  small  amount.  The  number  of  executions  in  1HI2 
was  23,  in  1818  (the  greatest)  24.  The  last  execution  for 
forgery  took  place  In  1829. 

1'ORLO'RN  HOPE,  In  Military  affairs,  signifies  cer- 
tain men  detached  from  several  regiment*  or  otherwise 
appointed  to  assume  the  initiative  in  an  engagement ;  or. 
at  a  siege,  to  storm  the  counterscarp,  mount  the  breach , 
Ac.  They  are  so  called  from  the  great  danger  to  which 
they  are  inevitably  exposed  in  such  cases. 

FORM.  (Lat.  for  ma.)  In  the  Fine  Arts,  the  bounding 
line  of  a  material  object.  In  Painting,  the  word  is  mot  e 
generally  applied  to  the  human  form.   See  Bealtt. 

FORMA'TION.  A  geological  term,  applied  to  a 
group  of  deposits  or  strata  apparently  referable  to  a  com- 
mon origin  or  period. 

FO'EMEDON.  In  Law,  a  writ  In  the  nature  of  n 
writ  of  right,  which  lies  for  him  who  has  right  to  land* 
or  tenements  by  virtue  of  an  entail.  (See  Yvs  Tail.) 
Formedon  is  in  the  descender,  the  remainder,  or  the  re- 
verter, according  to  the  estate  of  the  party  who  i 

FORMI'CA.   (Lat.iinrti./.)    A  Ltnnsran 
sects,  now  the  type  of  a  very  numerous  and 
distributed  family  (Formicida-),  belonging  to  the 
Hymcnoptera,  and  to  that  section  which  is  negatively  < 
racte riied  by  not  being  armed  with  a  sting, and  by  not  pos- 
sessing any  instrument  for  piercing  the  bodies  of  animal  t 
or  the  substance  of  plants  for  the  purpose  of  ov  (position 

The  procrcative  economy  of  these  well-known  .it»tj 
most  interesting  insects  is  that  to  which  all  their  won. 
derful  habits  and  peculiarities  are  essentially  related 
and  amongst  those  genera  which  the  wisdom  of  Provi- 
dence has  ordained  should  form  associations  for  the  pu  t 

Isosc  of  multiplying,  preserving,  and  providing  for  tneii 
.in. I.  the  ants  stand  in  a  prominent  and  interesting  rank 
whether  viewed  as  presenting  some  of  the  higher  trait 
of  animal  instinct,  or  as  a  living  evidence  of  an  all  *  i  ^ 
Intelligence,  whose  mute  but  incontrovertible  orders  ar. 
thus  so  implicitly  and  cheerfully  obeyed. 

In  every  species  of  insect  the  parents  are  relieved  fron 
the  charge  of  providing  for  their  offspring  :  they  nelthe 
attend  to  their  want*,  nor  defend  them  from  * 
their  immature 
any  deficiency 

period  of  their  existence  after  having 
of  maturity  adapted  for  procreation  ;  for  at 


ire  and  helpless  state ;  and  this,  not  fn>n 
r  of  natural  attachment,  but  from  the  brio 
Ir  existence  after  having  attained  the  stat« 
Klai.ted  for  procreation ;  for  at  the  close  o 
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ir»  but  foster- porenti,  and  consist 


Vf  has  hxipregnated  are  excluded  ;  and  the  female,  w  hose 
I«ct  rare  ha*  been  to  select  a  proper  place  for  their  de- 
*  i  ipmeot,  toon  dies  after  oviposltion. 

!.i  tbe  instinct*  and  habits  of  which  we  are  about  to 
rive  a  brief  notice,  the  exception  to  the  above  rule  li 
than  real;  for  the  individual*  which  ma- 
ami  discharge  the  duties  of  the  mother 
of  females  with  unde- 
unprollfic. 
^  perish,  andare^de- 

ocflfcc^  *  ttw?  prolific*  flpiOAl^^f  upon 
ft*  can-*  and  affections  of  the  i 
i  nxtanUy  lavished,  die  soon  after  the  ova  are  matured 
araj  excluded.  This  apparently  threefold  distinction  of 
mi  is  peculiar  to  gregarious  insects,  as  bees  and  ants. 

Our  rotelliyent  countryman  Gould  describes  Ave  spe- 
tv4  of  English  ants  ;  viz..  I .  The  hill  ant  ( Formica  ruja, 
Dan.) ;  t.  Tbe  jet  ant  ( F.fuligfnosa.  Latr.) ;  3.  The  red 
»*>t  (  Vgrw«»frt  rvbra,  Latr.  ;  Formica,  Linn.);  A.  The 
Mwmon  yellow  ant  ( F. flava,  Latr.);  and,  5.  The  small 
Nark  ant'  ( Formica  ftisca .  Linn . ) . 

In  incipient  societies  of  ants,  as  well  as  humble-bees 
i  H-jrnAt.  i^atr.-)  and  wasps  ( IVr/xr,  Linn.),  one  female 


lays  the  foundation  of  the  future  colony,  and  the  first 
broad  which  is  hatched  is  very  small.  1  he  larvae,  when 
i  hairy,  and  continue  in  the  larva 


*"U  <}?'  «P*n 
state.    1  he  so- 

.  differ  from 

of  the  Termites,  or  white  ants,  in  having  inactive 
tirrae  and  pop*,  the  neuters  or  workers  combining  In 
tSemarlve*  tbe  office  of 
TV*r  undeveloped  females  never  acquire  wings.  The 
fcroale  ants  are  furnished,  at  their  first  exclusion,  with 
two  pair  of  wings,  which,  after  swarming  in  concourse 
*sta  the  males,  they  almost  immediately  cist.  The 

.  :  }-  r!>  <  t  "V  wiuped  female  l*.  (•>  provide  a  con- 
•tarrt  supply  of  e?«*  fur  the  maintenance  of  the  popu- 
t:!'»n.  These  are  usually  the  least  numerous  part  of  the 
;.  ;  ,]iv  The  ntti<  e  of  the  in.il"  -  (which  nr."  also 
winged  during  the  time  of  swarming,  and  are  extremely 
-  ,'i_.--on»  i  •«  merely  the  propagation  of  the  species; 
i_Vr  the  season  for  this  is  past,  they  die.  Sometimes 
toe  swarms  of  a  whole  district  unite  their  infinite  my- 
riads, and.  seen  at  a  distance,  produce  a  beautiful  and 
•  rrious  effect,  from  the  glancing  of  their  silvery  wings. 

id  females  quit  the  nests,  their  nursing 
the  end  of  Jul  . .  or  !at«T,  to  the  lM>innini* 
The  commotion  which  these 
before  they  issue 

forth  to  fulfil  their  pre 

whole  swarm,  when  unhoused,  alternately  rises  and  falls 
with  a  slow  movement  to  the  height  of  al»>ut  ten  feet, 
tiw  males  flying  obliquely,  with  a  rapid  .alging  motion, 
iad  the  females,  though  they  follow  the  general  move- 
ment of  tbe  column,  appearing  suspended  in  the  air,  like 
taHoons,  seemingly  with  no  individual  motion,  and 
baring  their  heads  turned  towards  the  wind. 

;  h  e   i  ll' d  t>y  rountle,*  myriad*  of  the*e  iri- 

■  »  .  -.  not.  however,  exceed  the  ham  o!  a  single  wa»p  ; 
for  their  wings  are  weak,  and  bend  to  the  wind,  which 
rimes  tbe  swarm  irresistibly  along.  AH  the  males,  and 
tie  greater  part  of  the  females,  are  destroyed  by  bc- 
,  {  the  prrv  «f  birds  and  fi>h  and  oth*>r  InsectlvotwH 
rreatures ;  for  tbe  loss  of  their  wings,  only  lent  them  till 
season  be  past,  renders  them  the  most 
lacttve  beings,  and  they  fall  into  the  water 
well  as  bestrew  the  land.  Dr.  Bromley, 
surjreon  of  the  ship  Cloriode,  witnessed  a  scene 
i  will  give  some  idea  of  the  multitudes  of  these  ln- 
«ti  which  Call  a  prey  to  fishes  alone. 

~  In  September.  1*14,"  he  observes, "  being  on  the  deck 
of  the  bulk  to  the  Clorinde,  my  attention  was  drawn  to 
the  water  bv  the  first  lieutenant  (since  Captain)  Haver- 
Mi,  observing  there  was  something  black  floating  down 
with  the  tide.  On  looking  with  a  glass,  I  discovered  they 
*fte  insects.  The  l>oat  was  sent,  and  brought  a  bucket 
fail  of  them  on  board.  They  proved  to  be  a  large  species 
i<  ant,  and  extended  from  the  upper  part  of  Salt  Pan 
Reach  out  towards  the  Great  Nore,  a  distance  of  fire  or 
sU  miles.  The  column  appeared  to  be  in  breadth  eight 
or  ten  feet,  and  in  height  about  six  inches,  which  I  sup. 
pose  must  have  been  from  their  resting  one  upon  an- 
ther" 

The«e  ants  were  winged,  so  that  they  had  probably 
driven  into  the  water  by  violent  weather.  When 
has  taken  place,  the  females  alight,  and 
*rs  have  been  seen  to  seise  and  make  pri- 
of  them,  hanging  upon  their  legs  to  detain  them  ; 


r.  '.-< 


they  are  ready  to  lay  their  eggs,  or  become  re- 
to  state  imprisonment,  for  such  it  really  appears 
to  be.   They  nay  every  attention  to  the  royal  prisoner's 
wants  or  comforts,  leading  her  to  the  most  genial  spot* 
In  the  nest,  and  regubxly  feeding  her  *,  but  all  this  under 
i.  > 


a  body  guard,  which,  as  her  powers  of  locomotion  become 
impeded  by  the  enlargement  of  the  ovaria,  i%  L-r.uhi.dly 
reduced  to  one  sentinel,  who  Is  constantly  relieved.  The 
situation  of  this  attendant  is  remarkable,  being  mounted 
on  the  queen-mother's  body ;  and  Its  office  seems  to  be 
that  of  waiting  till  the  eggs  are  produced,  when  it  sei«es 
and  carries  them  off  to  the  nurseries,  or  cells,  prepared 
for  this  purpose.  One  of  these  queen  ants  will  lay  up- 
wards of  four  or  five  thousand  eggs  in  a  year. 

Gould  gives  an  amusing  account  of  the  homage  paid  to 
the  fertile  mother  of  the  future  colony  by  the  working 
ants.    They  will  press  round  her.  offer  ner  food,  conduct 


press  i 

her  by  her  mandibles  through  the  difficult  or  steep 
ages  of  the  formicary:  they  even  carry  her  about  ihclr 
city.  She  Is  then  suspended  upon  tbeir  jaws,  the  ends 
of  which  are  crossed,  and.  being  coiled  up,  she  is  packed 
so  close  as  to  Incommode  the  bearers  but  little.  When 
she  is  alighted,  others  surround  and  caress  her,  one  after 
another  tapping  her  on  the  head  with  their  antenna*. 
The*  have  a  particular  way  of  skipping,  leaping,  ami 
standing  upon  their  hind  legs,  and  prancing  with  each 
other.  These  frolics  they  make  use  of  In  congratulation 
when  they  meet,  and  to  show  their  regard  for  their 
queen.  Some  of  them  gently  walk  over  her,  others  danco 
round  her,  and  if  separated  from  her  will  soon  collect  In 
a  body  and  enclose  her  in  the  midst.  When  she  dies, 
they  have  l>een  known  to  pay  her  the  same  attentions  for 
months,  and  to  brush  and  lick  her  continually.  Different 
species  vary  in  their  Instincts,  which  produces  some  vari- 
ation In  their  domestic  proceedings,  but  I 
of  conduct  is  the  same  throughout.  In  so 
female  ants  have  been  known  to  live  together  on  amicable 
terms,  showing  none  of  the  spirit  of  exclusive  rivalry'  »« 
observable  in  the  queen  bee.  Of  all  insects  the  ants 
seem  to  have  the  most  perfect  mode  of  communicating 
with  each  other.  On  tnls  curious  subject,  the  learned 
entomologists  Klrby  and  Spence  thus  express  them- 
selves :  —  "  The  fact  being  certain  that  ants  Impart  their 
ideas  to  each  other,  we  are  next  led  to  inquire  by  what 
means  this  Is  accomplished.  It  does  not  appear  that, 
like  the  bees,  they  emit  any  significative  sounds  ;  their 
language,  therefore,  must  consist  of  Mgns  or  gestures, 
some  of  which  1  shall  now  detail.  In  communicating 
their  fear  or  expressing  their  anger,  they  run  from  one 
to  another  in  a  semicircle,  and  strike  with  their  head  or 
jaws  the  trunk  or  abdomen  of  the  ant  to  which  they  mean 
to  give  information  of  any  subject  of  alarm.  But  (hose 
remarkable  organ*,  their  antenna*,  are  the  principal  in- 
struments of  their  speech,  if  It  may  be  so  called,  supply- 
ing the  place  both  of  voice  and  w  ords.   When  the  mili- 

Sants  before  alluded  to  go  upon  their  expeditions, 
are  out  of  the  formicary,  previously  to  setting  off 
they  touch  each  other  on  the  trunk  with  their  antennae 
and  forehead :  this  is  the  signal  for  marching ;  for,  as 
soon  as  any  one  has  received  it,  he  is  immediately  in 
motion,  li  a  hungry  ant  wants  to  be  fed.  It  touches  with 
its  two  antennae,  moving  them  very  rapidly,  those  of  the 
Individual  from  which  It  expects  Its  meal.  Tbe  helpless 
larvae,  also,  of  the  ants  are  informed  by  the  same  means 
when  they  may  open  their  mouths  to  receive  their  food. 
Whether  ants,  with  man  and  some  of  the  larger  animals, 
experience  any  thing  like  attachment  to  individuals,  is 
not  easily  ascertained ;  but  that  they  act  as  if  they  felt 
tbe  full  force  of  the  sentiment  which  we  term  patriotism, 
or  the  love  of  the  community  to  which  they  belong,  is 
evident  from  the  whole  series  of  their  proceedings.  Dis- 
tress or  difficulty  falling  upon  any  member  of  their  so- 
ciety generally  excites  their  sympathy,  and  they  do  their 
utmost  to  relieve  It." 

The  attachment  of  the  neuters  is  continued  to  the  off- 
spring of  the  perfect  female  through  the  states  of  ova, 
larva,  and  pupa,  and  even  increases  at  each  progressive 
sta)-e ;  their  greatest  cares  are  lavished  on  the  cocoon. 


lite 

which  they  may  be  seen  bringing  out  Into  the  air  in  fine 
weather,  and  carrying  back  again  into  the  nest  when 
the  heat  is  too  great,  or  on  the  approach  of  rain,  of  which 
they  have  an  instinctive  knowledge.  It  Is  the  cocoons, 
also,  which  are  the  first  objects  of  their  solicitude  when 
the  formicary  is  broken  in  upon  ;  and  although  the  co- 
coon Is  double  the  size  of  the  neuter  itself,  yet  it  bears  it 
away  with  an  agility  which  shows  that  the  weight  is  no 
incumbrance. 

The  combats  between  the  ants  of  neighbouring  com- 
munities are  generally  caused  by  the  instinctive  fondness 
which  the  workers  have  for  the  cocoons,  and  which  they 
cannot  see  without  attempting  to  appropriate  it  as  an 
object  of  care  and  attention.  In  their  battles  they  fight 
with  fierceness  and  obstinacy,  sometimes  carrying  off  the 
head  of  the  vanquished  upon  their  antenna*,  like  an 
American  Indian  w  ho  bears  his  enemy's  scalp  about  Ids 
neck  as  A 
carries  this 
willingly  be 

dom  the  case  while  he  lives. 

The  males  and  females  never  fight ;  the  neuters  alone 
attacking  or  defending.    Besides  their  other  weapons, 
ith  the  power  of  ejecting  an  acrid 
11  b 


Digitized  by  Google 


FORMICA. 


Juice  (torn  their 
repel  any  s: 
l!ub«r  also 


to  repel  any  small  antaponi-t. 


,  In  sufficient  quantity  and  force 


of  the  civil 
1  posing 

dure  rent  communitlc*.  Nothing  can  exceed  the  fero- 
city or  pertinacity  of  these  battles.  The  infuriate  crea- 
tures tear  each  other  almost  to  piece*, —now  struggling  in 
single  combat,  till  a  third,  coming  up,  puts  an  end  to  the 
affair,  by  helping  to  kill  or  take  the  enemy  prisoner  !  —  now 
righting  in  bodies  linked  together,  and  refusing  all  quar- 
ter, till  a  reinforcement  alter*  the  tide  of  war,  and  gives 
victory  to  one  side.  But  these  battle*  are  frequently  re- 
newed day  by  day,  the  combatant*  retiring  as  night 
approaches,  till  the  rainy  season  bring*  the  fierce  little 
cltirens  to  reason,  and  both  parties  retire  to  their  citadel. 
It  is  a  curious  fact  that,  though  the  opposing  armies  are 
of  one  specie*,  each  party  know*  a  fellow -lodger  even  in 
the  wildest  part  of  the  action  ;  for  Huber  state*,  that  if 
by  accident  an  ant  had  attacked  a  friend,  caresses  imme- 
diately succeeded  to  blow*.  M.  P.  Huber  *tate*  as  a  (act 
the  startling  circumstance  of  certain  species  of  ant*  ( F.  ru- 
,  and  F.  aangmmea,  Latr.)  procuring  slaves  which 
■  off  in  predatory  excursions  while  in  an  infant 


state.  These  slave*  are  of  a  *mall  black  specie*,  and 
when  reared  perform  the  offices  which  generally  devolve 
ur^on  t     neuters  on  w  w  rk£     In  other  sot  it*t  i  $  s  f  \y^.  si  tic*  s 


about  the  nest.    Indeed,  to  totally  dependant  arc  their 


masters  upon  these  indefatigable  little  slave*,  that  the 
term  should  rather  be  reversed  ,  for  it  appears  that  these 
lord*  of  the  community  may  not  venture  forth  from  the* 
nest  but  with  permission  of  the  negroes ;  and  M.  P.  Huber 
proved,  by  experiment,  that  they  would  die  of  starvation 
if  not  fed  by  these  indispensable  servants.  There  is  like- 
wise another  specie*  (the  F.  cuniculeria,  L.),  which  are 
forcibly  carried  off  by  the  rufescent  ants ;  but  from  their 
being  more  courageous  than  the  negro  species,  the  de- 
predators are  obliged  to  go  with  greater  strength  of  num- 
ber* and  more  precaution.  The  account  which  M.  Hu- 
ber give*  oi  these  excursions  after  slaves  is  highly  curious 
and  interesting;  the  enemy,  making  use  of  manoeuvres 
and  tactics,  and  the  assailed  receiving  them  with  such 
arrangement*,  a*  any  but  a  close  observer  of  insect  eco- 
nomy and  habits  would  declare  to  be  Impossible  but  to 
human  intellect.  The  F.aanguinca  is  not,  however,  so 
helpless  and  utterly  dependant  on  the  black  ants  ;  but 
will  rouse  themselves  upon  occasion,  and  protect  their 
slaves,  and  even  transport  tbem  to  anof" 
when  changing  their  ruiidcncc,  which  la 
ca«e. 

The  negro  and  miner  ar.u,  when  attacked  by  the  ma- 
rauding species  in  their  dwelling,  make  every  effort  to 
place  the  young  brood  and  the  newly  excluded  females 
out  of  danger,  carrying  them  to  tome  •distant  place  of 
security  as  soon  as  the  alarm  is  given,  and  during  the 
combat  hundreds  are  so  employed  ;  but  when  tranquil- 
lity is  once  more  restored,  they  bring  back  these  precious 
charges,  ami  place  them  within  the  walls  of  the  fort,  of 
which  they  barricade  the  entrances,  and  place  a  strong 
guard  near  in  case  of  future  attempts.  To  prove  how 
dependant  the  rufescent  ants  are  upon  their  little  notable 
black  servants,  Huber  tells  of  an  experiment  he  made,  by 
up  thirty  ol  them  in  a  glazed  box,  supplying 

of  their  prison,  and 
both  of  their  own  spe- 
flrst  they  made  some 
little  exertions  in  regard  to  the  young,  carrying  them 

one  place  to  another,  but  soon  seemed  to  find 
too  great  an  effort ;  and  though  food  was  In  the  box. 
of  them  died  in  a  few  day*,  rather  than  help  themselves 
to  it.  Huber,  in  commiseration  of  their  wretched  con- 
dition, then  put  in  a  single  little  negro  ant,  which  actively 
set  to  work,  making  a  cell  in  the  earth,  into  which  it 
collected  the  larva;,  and  feeding  the  pupa?  ready  to 
emerge,  as  well  as  the  still  surviving  neuters  Huber 
also  mention*  other  experiments  tending  to  the  same 
end,  which  perfectly  succeeded  in  show  ing  the  vital  Im- 
portance of  these  slave  ants  to  their  masters  under  va- 
rious circumstance*,  and  proved  that  this  curious  habit 
depends  on  something  more  than  the  mere  blind  attach- 
ment of  the  Imperfect  female*  for  vup.r. 

Linnaeus  *peak*  of  the  strange  fact  of  "  ants  milking 
their  cows,  the  Aphidea  and  Huber  relates  many  highly 
Interesting  particulars  In  audition.  He  say*,  the  ants 
not  only  suck  the  sweet  juice  which  is  constantly  passing 
through  the  body  of  Use  Aphid,  a.  but  make  use  of  their 
atiteunss  during  the  operation,  to  produce  a  ready  evacu- 
ation, patting  the  Aphidea  on  the  sides  pretty  briskly. 
They  are  very  jealous  of  the  possession  of  these  their 
milch  cows,  sometimes  fighting  fiercely  in  their  defence, 
and  forming  earthen  boundaries  for  their  detention. 
The  British  species  of  ant  (Fur  mica  /tarn,  Gould)  I*  es- 
pecially fond  of  collecting  herd*  of  the  Aphia  rodicum  In  it* 
hemispherical  formicary,  tending  the  egg*  as  it  would 
these  of  its  own  brood.  This  yellow  ant  exceeds  all  the 
other  species  of  Aphis-loving  Formica  In  the  great  num- 
ber of  it*  herds. 


placing  with  them  larvnTand  pups? 
cles  and  that  of  the  negro.  At 


both  by  Gould  ant 
overpnpulated.orfroir 


It  appears. 

some  other  reason,  erotgratk***  take' place,  which  an 

A  few  having  apparently  made  up  their  mind*  on  th< 
subject,  endeavour,  by  the  usual  signs,  to  induce  othen 
to  accompany  them  to  the  spot  chosen  for  the  Dew  en- 
campment ;  and  having  so  far  succeeded,  carry  the  ne» )  > 

tersuaded  recruit  upon  their  mandibles  thither,  who  u 
Is  turn  goes  back  with  his  conductor  to  the  old  nest 
and  engages  a  fellow-citizen  to  accompany  him  also,  ant 
thus  by  degrees  the  whole  congregation  emigrate.  Thii 
emigration  does  not,  in  ail  instance*,  proceed  by  dint  o 
persuasion  ;  far  the  recruiting  ant  will,  without  warning 
sometimes  seize  upon  another,  and  carry  it  off  suddenly 
to  the  new  aite  :  which  rough  proceeding  doe*  not,  htm 
ever,  prevent  the  ant  to  removed  in  joining  in  the  at 
tempt  to  raiae  more  recruita  .  tor  it  returns,  like  tbi 
othera,  and  fetches  a  companion.  The  turf  ants  ( F.  c** 
pitum,  L.)t  upon  these  occasions,  carry  their  fellow  emi- 
grants In  an  uncoiled  form,  with  the  head  downward* 
These  observation*  chiefly  apply  to  the  great  hill  am 
(F.  rufa),  though  several  other  specie*  migrate.  The) 
the  new  settlement  Is  at  a 
temporary  colonies  by  the  way.  all, 
.t  in  one  principal  formicary, 
during  the  night  as  well  as  by  dav. 
Our  native  ants  usually  make  their  first  appearance  in 
March,  and  continue  in  activity  till  the  middle  or  end  ol 
October.  They  Are  fond  of  basking  and  sporting  in  the 
sun ;  and  their  antics,  at  these  times,  are  described  by  thr 
best  observers  as  exceedingly  amusing,  tome  appearing 
to  wrestle,  and  others  actually  carrying  each  other  on 
their  back  In  the  moat  playful  manner.  They  are  not 
torpid  during  the  whole  winter,  btit  are.  In  genial  and 
mild  daya,  sometimes  to  be  seen  in  full  activity.  Extreme 
cold  causes  them  to  duster  together  in  compact  bodies, 
as  if  by  this  means  to  preserve  a  sufficient  quantity  <■( 
animal  beat  to  allow  of  their  occasional  return  to  the  la- 
bours of  life.  That  ant*  will  attack  and  kill,  for  food, 
insect*  and  animal*  infinitely  larger  than  themaelvrs.  ii 
very  well  known  :  their  strength  is  prodigious  compart 
with  their  site.   Mr.  Kirby  says.  ••  1  have  seen  an  ant 


will,  In 


dragging  a  wild  bee  many  times  bigger 

The  bite  of  some  foreign  ants  Is  i 
Joseph  Banks  observed  a  green  specu 
Wales  which  Inflicted  a  wound  scarcely  less 
that  or  a  bee.  One,  called  the  fire  ant,  la  so  called 
its  bite  resembling  the  pain  occasioned  by  a  spark  of  tire. 
Some  ants  In  Ceylon  produce  great  anguish  from  their 
bite.  Those  species  usually  found  In  Great  Britain  may 
almoat  be  called  harmless  in  thia  respect. 

There  la  a  specie*  In  Cayenne  (Formica  biapmoaa] 
which  collect*  from  the  bombax  and  silk  cotton  tree  i 
sort  of  lint  which  the  nativct  value  much  as  a  stvptk  in 
case*  of  haemorrhage ;  but  though  this  species  beneftti 
man,  there  are  several  whose  ravages  have  sometime! 
more  than  counterbalanced  the  good  produced  by  these 
insects.  Within  the  last  century,  what  might  truly  be 
called  a  plague  of  ants  appeared  at  one  period  in  th« 
island  of  Granada,  in  such  hosts  as  to  put  a  stop  to  tn« 
cultivation  of  the  sugar  cane.  The  destruction  of  this 
plant  is  not  caused  by  the  ants  devouring  it,  but  bv  thrli 
constructing  their  nest  under  IU  root*.  At  the  time  o 
this  irruption,  their  numbers  were  only  to  be  compam 
with  sand  strewed  over  every  place  and  thing.  The; 
descended  from  the  hill*,  and  covered  the  plantation* 
and  did  not  confine  their  attacks  to  plants,  but  rat*,  mice 
and  even  birds,  when  alighting  on  the  ground,  fell  i 

Jirey  to  them.  Streams  of  water  only  opposed  thn 
rightful  progress  far  a  moment,  masses  of  them  rush 
ing,  or  being  impelled  by  the  hosts  behind.  Into  U> 
water,  and  only  forming  by  their  carcasses  a  raft  or  baa) 
far  the  rest  to  pas*  upon.  Fire  was  tried  in  vain  a*  i 
barrier  to  their  progress  ;  such  infinite  swarms  rush" 
into  the  blaze  as  to  extinguish  it.  A  reward  of  20,"  ^ 
was  offered  to  whoever  should  discover  an  effectual  m« 
thod  of  destroying  them,  but  in  vain.  The  stand iu 
crops  of  sugar  cane  were  burnt  down,  and  the  earth  du 
up ;  but  no  human  means  was  found  effective.  At  lenrtr 
in  the  year  1780,  they  were  annihilated  by  the  torrent*  c 
rain  which  accompanied  an  awful  hurricane,  which  ws 
most  fatal  in  its  effects  to  the  other  West  India  Island' 
But  it  is  only  fair  to  state,  after  such  an  account  of  d« 
vastation,  that  tueh  an  occurrence  is  exceedingly  rare 
and  that  these  all-devouriiur  creatures,  besides  brio 
admirable  in  their  household 
us  by  removing  and  destroying  mu 
inserts  and  rcptltea,  and  in  their  I 
thousands  of  other  animals. 

Several  aperies  of  Mammalia,  in  foreign  countries,  as 
expressly  organized  for  restraining  the  undue  increase  < 
this  genus  of  insect  (see  Mynnncophaga).  having  <la* 
of  prodigious  strength  for  making  a  breach  into  U 
strong  walls  of  the  formicaries  of  the  exotic  ants,  anfl 
long  glutinoua  tongue  for  a  weeping  off  thousands  of  tl 
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FORMICA. 

tit*  various  specie*  of  ants  arc  lest  conspicuous,  but  not 
W»  curious,  than  the  formicaries  of  tropical  cou. 
They  are  thus  described  by  Kirby  and  Spence  :  — 
*  The  nest  of  the  Urge  red  anu  (F.  ruja,  L.), 

in  woods,  at  the  first  aspect  seems  a  very 
Exteriorly  it  is  a  conical  mount,  com- 
of  straw,  fragments  of  wood,  little  stones, 
;  in  short,  of  anv  portable  material,  within 
rude  its  outward  appearance, 
it  consists,  interiorly  it  pre- 
irahly  calculated  at  once  for  a 
the  excessive  heat  of  the  sun,  and 
yet  to  retain  a  due  proportion  of  venial  warmth.  It  It 
visoily  composed  of  numerous  •mall  apartments  of  dif- 
ferent uses,  communicating  with  each  other  by  means 
at  galleries,  and  arranged  in  separate  stories,  some  very 
<Wp  in  the  earth,  others  a  considerable  height  above  it ; 
tae  former  for  the  reception  of  the  young  in  cold  weather 
aad  at  night,  the  latter  adapted  to  their  use  In  the  daytime, 
la  forming  these,  the  ants  mix  the  earth  excavated  from 
the  bottom  of  the  nest  with  the  other  materials  of  which 
the  mount  consists,  and  thus  give  solidity  to  the  whole. 
Besides  the  avenues  which  join  the  apartments  together, 
other  galleries,  varying  in  dimensions,  communicate 
vuh  the  outside  of  the  nest  at  the  top  of  the  mount. 
These  open  doors  would  seem  iU  calculated  for  pre- 
rludinjr.  the  admission  of  wet  or  nocturnal  onemics ;  but 
the  anu  alter  their  dimensions  continually,  according  to 
circumstance*  ;  and  they  wholly  close  them  at  night, 
all  gradually  retire  to  the  interior,  and  a  few  sen- 
only  are  left  to  guard  the  gates.  On  rainy  dayi, 
u>k  they  keep  them  shut ;  and  when  the  sky  is  cloudy 
•pen  them  partially. 

"  The  habitations  of  these  ants  are  much  larger  than 
tVjse  of  any  other  species  In  this  country,  and  some- 
canes  as  big  as  a  small  haycock  ;  but  they  are  mere  mole- 
mIIs  when  compared  with  the  enormous  mounds  which 
^ber  species,  apparently  of  the  same  family,  but  much 
Lrger.  construct  in  warmer  climates.  Malouet  states, 
fiat  in  the  forests  of  Guiana  be  once  saw  ant-hills  which, 
enough  his  companion  would  not  suffer  him  to  approach 
tw*arer  than  forty  paces  for  fear  of  his  being  devoured, 
teemed  to  him  to  be  fifteen  or  twenty  feet  high,  and 
thirty  or  forty  feet  in  diameter  at  the  base,  assuming  the 
farm  of  a  pyramid,  truncated  at  one  third  of  its  height ; 
•rid  Stedrnan,  when  in  Surinam,  once  passed  ant-hills 
six  Sect  high,  and  at  least  one  hundred  feet  In  circum- 
ference. 

-  The  nest  of  Formica  brwtHta,  Latr.,  is  composed 
•  holly  of  earth,  and  consists  of  a  great  number  of  sto- 
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that  they  will 
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begin  a  story, 
ish  it,  they  pull 


"  Another  species  of  ants  ( F./utca,  L.)  are  also  masons. 
The  societies  of  F.fuUgino$a,  Latr.,  make  their  habita- 
tions m  the  trunks  of  old  oaks  or  willow  trees,  gnawing 
the  wood  into  numberless  stories,  more  or  less  horisontal. 
Two  other  tribes  of  carpenter  ants  (F.  atJktop$,  and  F. 
ftava,  Latr.)  use  saw-dust  in  forming  their  buildings. 
Some  ants  form  their  nests  of  the  leaves  of  trees.  One 
of  these  waj  observed  by  Sir  Joseph  Banks  in  New  South 
\S  ales,  which  was  formed  by  glueing  together  several 
leaves  as  large  as  a  hand.  To  keep  these  leaves  In  a 
proper  position,  thousands  ef  ants  united  their  strength  ; 
ami  if  driven  away,  the  leaves  spring  back  with  great 

FO'RMIC  ACID.  A  sour  liquor  which  ants  eject 
when  irritated,  and  which  was  formerly  obtained  by 
bruising  the  insects  and  distilling  them,  mixed  with 
water  :  a  peculiar  volatile  acid  passed  over.  It  has  been 
ascertained  by  Dobereiner.  that  an  analogous  acid  may 
be  artificially  obtained  by  distilling,  from  a  capacious  re- 
tort,  a  mixture  of  a  parts  of  tartaric  acid.  3  of  peroxide 
and  3  of  sulphuric  acid  diluted  with  &  of 
The  tartaric  acid  acqui 


acquires  oxygen  from  the 
'solved  in 


oxide  of  manganese,  and  is  resofved  Into  water,  carbonic- 
acid,  and  formic  acid.  From  the  analysis  by  Bertelius 
of  formiatc  of  lead,  it  appears  that  formic  acid  is  a  com- 
pound of  2  atoms  of  carbon,  3  of  oxygen,  and  1  of  hydro- 
gen ;  or  of  2  atoms  of  carbonic  oxide  and  1  of  water. 

FORMICA'TION.  (Lat.  formica,  an  ami.)  The 
creeping  sensation  upon  the  skin,  resembling  the  crawl- 
ing of  ants  over  different  parts  of  the  body. 

FO'RMl'LA.  In  Algebra,  the  expression  of  a  the- 
orem or  general  rule  for  the  solution  of  some  problem. 
Thus  the  area  of  a  triangle  Is  expressed  in  terms  of  its 
three  sides,  a,  6,  c,  and  the  seraipcrimeter,  s,  by  the  f 


ir*  the  slope  of  the  ant-hill,  are  concentric.  Each  story, 
fc-parately  examined,  exhibits  cavities  in  the  shape  of 
saloons,  narrower  apartments,  and  long  galleries,  which 
preserve  the  communication  between  both.  The  arched 
roots  of  the  most  spacious  rooms  are  supported  by  very 
t  in  walls,  or  occasionally  by  small  pillars  and  true  but- 
tresses ;  some  having  only  one  entrance  from  above, 
others  a  second,  communicating  with  the  lower  story. 
The  main  galleries,  of  which  in  some  places  several  meet 
in  one  large  saloon,  communicate  with  other  subterra- 
t«-«m  parages,  which  are  often  carried  to  the  distance  of 
several  feet  from  the  hill.  These  insects  work  chiefly 
after  sunset.  In  building  their  nest,  they  employ  soft 
clay  only,  scraped  from  Us  bottom  when  sufficiently 
a**stened  by  a  shower,  which,  far  from  injuring,  conso- 
l-iaui  and  strengthens  their  architecture.  Different  la- 
bourers convey  small  masses  of  this  ductile  material 
s ;  and  with  the  same  Instruments 
it  to  their  will,  the  antenna*  ac- 
They  rentier  all  firm  by 
fore  feet ;  and, 


o/JTt  —  «)(»  —  b)  (i  —  r). 

FORMULA,  or  FORMULARY,  In  Medicine,  &c,  sig- 
nifies a  prescription. 

FORNE8.  A  terra  occasionally  applied  by  medical 
writers  to  the  Infectious  causes  of  diseases. 

FORNIX.   (Lat.)  Anarch.  In  Anatomy,  this  term 
is  applied  to  a  part  of  the  corpus  cuUosum  of  the  brain, 
which,  when  viewed  in  a  particular  direction,  somei 
resembles  the  shape  of  a  Gothic  arch.    It  Is  the 


of  the  lateral 
below  the 


pressing  the  surface  lightly  with  their  foi 
however  numerous  the  masses  of  clay  com 
«*Jis.  and  though  connected  by  no  glutinous  material, 
they  appear,  when  finished,  one  single  layer, 


le  single  layer,  well  united, 
and  smoothed.  Having  traced  the  plan  of 
ire,  by  placing  here  ana  there  the  founda- 
i  of  the  pillars  and  partition  walls,  they  add  succes- 
sively new  portions  ;  and  when  the  walls  of  a  gallery  or 
ipartnient,  which  are  half  a  line  thick,  arc  elevated  about 
half  an  inch  in  height,  they  join  them  by  springing  a 
aattish  arch  or  roof  from  one  side  to  the  otfier.  Nothing 
f-4n  be  a  more  interesting  spectacle  than  one  of  these 
cities  while  building.  In  one  place,  vertical  walls  form 
the  outline,  which  communicate  with  different  corridors 
i>?  openings  made  in  the  masonry  ;  in  another,  we  see  a 
true  saloon,  whose  vaults  are  supported  by  numerous  pll- 
Ivrs  ;  and  further  on  are  the  cross  ways  or  squares  where 
•"vera!  streets  meet,  and  whose  roofs,  though  often  more 
than  two  Inches  across,  the  ants  are  under  no  difficulty 
«ti  constructing,  beginning  the  sides  of  the  arch  in  the 
angle  formed  by  two  walls,  and  extending  them  by  suc- 
cessive layers  of  clay  till  they  meet ;  while  crowds  of 
masons  arrive  from  all  parts  with  their  particle  of  mor- 
Ur.  and  work  with  a  regularity,  harmony,  and  activity 
•rdch  can  never  enough  be  admired.  So  assiduous  are 
4C7 


tricle,  over  the  third 
citfum.    See  Brain. 

FO'RSTERITE.  A  mineral  named  after  Mr.  Forstcr ; 
it  forms  brilliant  and  small  crystals,  colourless  and  trans- 
lucent, and  is  found  at  Vesuvius,  accompanied  by  py- 
roxene. It  contains  silica  and  magnesia,  but  has  not 
been  carefully  analysed. 

FORT.  A  castle  or  small  fortress  ;  a  place  of  incon- 
siderable extent,  fortified  by  nature  or  art.  Field-fort, 
or  fortlet.  is  a  small  fort,  principally  constructed  for  the 
defence  of  a  camp,  or  for  defending  a  past  or  port. 

FO'RTE.  (Ital.)  In  Music,  a  direction  to  the  per- 
former to  execute  the  part  loudly  to  which  the  word  is 
affixed.  It  is  Indicated  by  the  single  letter  F.  If  two 
F  F's,  thus,  are  used,  the  part  is  to  be  played  or  performed 
fortissimo,  very  loud. 

FO'RTIFICAT  ION,  also  called  Military  Architecture, 
is  the  art  of  constructing  such  works  of  defence  as  may 
enable  a  comparatively  small  number  of  men  to  main- 
tain possessiou.of  a  city  or  place  against  the  assaults  of  a 


of  constructions  necessary  for  defence  wlU 

Xthc  means  of  aggression.  In  early 
S  and  the  bow  formed  the  principal 
weapons  of  offence,  men  considered  themselves  suffi- 
ciently defended  by  a  single  wall  or  a  bank  of  earth,  from 
behind  which  they  could  discharge  their  missiles  against 
their  assailants.  In  progress  of  time  projecting  towers 
were  added,  which  served  the  double  purpose  of  increas- 
ing the  front  of  the  besieged,  and  ot  enabling  them  to 
attack  in  flank  the  besiegers  when  approaching  to  scale 
the  wall.  The  Invention  of  the  battering  ram  rendered 
no  other  change  necessary  than  that  of  increasing  the 
thickness  and  strength  of  the  wall.  To  aid  the  means 
of  defence,  projecting  galleries  were  constructed  at  the 
summit  of  the  wall  and  round  the  towers,  through  the 
pierced  floors  of  which  stones  and  other  missiles  were 
showered  down  on  the  heads  of  the  assailants.  These 
galleries  were  called  tnaehicoula  or  ma*secouli$,  from  the 
French  coulee  des  mauet ;  because  they  served  the  pur- 
pose of  enabling  the  besieged  to  let  fall  heavy  masses,  to 
which  cords  were  attached.  In  order  that  they  might  bo 
drawn  up  again  and  let  fall  anew  when  the  c 
turned  to  sap.  Apertures  or  loop-holes  for  the  < 
of  arrows  and  javelins  were  made  In  the 
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pierced  In  the  walls  ;  and  the  defensive  means  were 
completed  by  surrounding  the  whole  place  with  a  deep 
moat  or  ditch.  But  the  invention  of  gunpowder  rendered 
It  necessary  to  adopt  an  entirely  different  system  of  de- 
fence. Wall*  of  masonry,  however  thick,  can  withstand 
for  but  a  short  time  the  assault  of  heavy  artillery  ;  hence 
those  successive  circumvallations  ana  constructions  of 
earth  which  constitute  the  defences  of  a  modem  fortress. 


Happily  for  Great  Britain, 
emj>tea  her  from  foreign 


as  to  render  the  art  of 
cations  of  much  national  importance.  It  has  been  on 
the  continent  of  Europe,  where  war  has  flourished  in 
greater  vigour,  that  the  art  has  been  created  and  chiefly 
cultivated.  A  modern  fortification  consists  of  a  great 
number  of  parts,  to  which,  for  the  purposes  of  description, 
it  is  necessary  to  give  distinct  names  ;  and  it  would  na- 
turally happen  that  tho*e  who  first  contrived  the  par- 
ticular forms  of  the  different  parts  would  designate  them 
by  names  drawn  from  their  own  language.  These  ap- 
pellations, chiefly  of  French,  but  occasionally  of  Italian 
origin,  have  been  transferred  into  our  language  by  the 
ignorance  of  translators,  and  carefully  retained  through 
the  pedantry  of  our  military  engineers  ;  so  that  all  our 
works,  without  exception,  which  treat  of  fortification,  arc 
obscured  by  a  mass  of  barbarous  jargon,  through  which 
it  U  difficult  to  catch  a  glimpse  of  the  few  simple  prin- 
ciples which  determine  the  forms  of  all  defensive  con- 
structions. 

Modem  fortifications,  though  differing  in  tome  sub- 
ordinate details,  which  differences  are  dignified  by  the 
name  of  systems,  closely  resemble  one  another  in  all 
their  essential  part-.  In  order  to  explain  their  stnicturc 
it  will  be  convenient  to  consider  them  first  without  re- 


form, or  the  portion  of  the  ground  lines 
in  respect  of  each  other,  but  merely  as  defences  against 
au  army  with  artillery  advancing  directly  in  front-  The 
annexed  figure  represents  a  vertical  section  of  a  regular 


fortification  on  the  ground  line  X  Y,  the  place  to  be  de- 
fended being  supposed  between  X  and  A.  The  mass  of 
earth  A  B  CD  EFGH  forms  the  rampart  with  its  pa- 
rapet. A  B  Is  the  interior  slope  of  the  rampart ;  B  C  is 
the  terre-plein  of  the  rampart,  naving  a  breadth  of  about 
40  feet,  on  which  the  troops  and  cannon  are  placed  ;  D  B 
is  called  the  banquette,  or  step,  on  which  the  soldiers 
mount  to  fire  over  the  paraitet ;  K  F  G  is  the  parapet,  of 
a  height  (about  7  feet)  sufficient  to  protect  the  men  and 
guns  on  the  terre-plcin,  and  sloped  in  the  direction  F  G 
towards  M,  the  opposite  edge  or  the  ditch,  so  that  a  man 
approaching  there  may  be  seen  and  fired  at ;  G  II  is  the 
exterior  slope  of  the  parapet ;  H  I  is  the  revetment  or 
wall  of  masonry  supporting  the  rampart,  and  strength- 
ened by  buttresses  placed  at  small  intervals  behind  it. 
This  must  be  of  sufficient  height  to  prevent  iU  being 
e  wily  scaled  ;  but  yet  must  not  rise  higher  than  the  edge 
of  the  exterior  work  at  Q,  in  order  that  it  may  not  be 
and  breached  by  distant  batteries.  The  exterior 
of  the  rampart,  covered  with  the  revetment  H  K,  Is 
d  the  ftcarp;  I  K  L  M  li  the  ditch,  the  dimensions 
of  which  will  be  determined  by  the  nature  of  the  ground, 
but  must  be  such,  in  general,  that  its  excavation  or  de- 
blat  must  produce  sufficient  earth  or  rembiai  to  form 
the  rampart  ;  the  opposite  side  of  the  ditch  L  M  is  the 
counterscarp,  also  supported  by  a  revetment  of  masonry ; 
M  N  Is  the  covered  way,  a  space  about  10  yards  in  breadth, 
having  a  banquette  NOP,  and  protected  by  a  parapet  P  Q, 
the  superior  slope  of  which,  Q  B,  Is  called  the  glacis. 
The  use  of  the  covered  way  Is  to  allow  troops  to  be  drawn 
up,  unseen  by  the  besiegers,  for  the  purpose  of  making 
sortie*  ;  it  also  enables  the  garrison  to  keep  up  a  closer 
fire  on  the  approaches  of  the  enemy,  and  its  parapet 
forms  a  strong  protection  to  the  revetment  of  the  ram- 
part. 

It  Is  easy  to  see  that  the  strength  of  a  place  will  be 
increased  by  a  succession  of  such  works,  so  that  when 
the  besieged  arc  driven  from  one  they  may  retire  to  the 
next  behind  it.  Sometimes  there  are  three  ditches  with 
intermediate  works,  or  rather  works  raised  within  the 
ditch  Itself,  similar  to  the  rampart,  though  of  a  less  height, 
in  order  that  the  guns  on  the  rampart  may  range  above 
them.  A  work  of  this  sort,  between  the  inner  and  the 
main  ditch,  is  called  a  tcnaille  ;  that  between  the  main 
ditch  and  the  outer  ditch  is  called  a  ravelin.  All  works 
outside  the  ditch  are  called  outwork*. 

Before  proceeding  to  construct  a  fortification,  it  is  ne- 
cessary to  lay  down  a  plan.   This  will  differ  in  some 
respects  according  to  the  system  adopted  ;  but  the  fol- 
lowing description,  which  properly  belongs  to  Vau ban's  I 
First  Hyttom,  will  explain  the  general  method :  —  When  I 


the  work  Is  regular,  the  sides  are  all  equal,  and  tberefc-rt 
the  general  form  will  be  that  of  a  polygon  inscribed  in  s 
circle.  The  first  thing  to  be  done  is  to  determine  on  the 
number  of  sides.  We  shall  suppose  them  to  be  six,  and 
the  radius  of  the  circumscribing  circle  to  be  3f>0  yanl*. 
when  the  construction  will  be  as  follows : -Let  A  B,  UC 


be  two  sides  of  a  hexagon  inscribed  in  a  circle  ;  each  of 
these  lines  will  be  equal  to  the  radius,  or  9G0yard<. 
Bisect  A  B  in  D;  draw  the  perpendicular  D  E,  on  which 
set  off  D  E.  equal  to  one-sixth  of  A  B,  or  60  yards ;  dram 
the  lines  A  E  F  and  B  E  G,  In  which  take  A  H  and  B  I, 
each  equal  to  100  yards,  or  five-ninths  of  A  D ;  mak? 
II  F  and  I  G  each  equal  to  the  dittance  H  I ;  then  the 
line  A  H  G  F  I  B  is  the  principal  outline  of  the  front,  and 
by  making  the  same  construction  on  each  of  the  sides  of 
the  hexagon,  we  obtain  the  principal  outline  of  the  wholo 
fortification,  or  that  by  which  the  first  figure  of  the  work 
Is  defined. 

The  part  F  I  B  K  L  is  called  the  bastion.  B  I  and  B  K 
are  the/aces  of  the  bastion  ;  1  F  and  K  L  are  its  Amir , 
F  L  Is  the  gorge  ;  G  F  is  the  curtain  ;  A  F  and  B  G  are 
the  line*  qf  defence ;  B  is  the  Hanked  anfle ,  1  and  K 
are  the  angles  of  the  shoulder  ;  G,  F.  L,  and  M  the  anci-s 
oftkefank.  From  the  points  A  and  B  as  centres,  and  a 
radius  of  40  yards,  describe  circular  arcs  ;  If  lines  be 
drawn  from  the  omiosite  angles  of  the  shoulder  H  I  to 
touch  those  arcs,  the  parts  of  those  lines  a  c,  b  c.  together 
with  the  arcs,  will  represent  the  counterscarp  of  the  ditch. 
The  curtain  Is  defended  by  a  ravelin,  which  is  constructed 
thus :  —  From  c,  the  re-entering  angle  of  the  counter- 
scarp, set  off,  on  the  perpendicular  D  E,  a  line  ed; equal 
to  1 10  yards,  and  from  cf  draw  4  e,  df,  in  the  directions  of 
H  and  I,  to  meet  the  counterscarp  ;  then  d  e  and  si  /  arc 
the  faces  of  the  ravelin,  and  c  e  and  c  f  Its  semigorges. 
The  counterscarp  g  h  $  of  the  ditch  of  the  ravelin  is  pa- 
rallel to  its  faces,  and  rounded  off  at  k.  Stairs,  called 
pas-de-souris,  are  constructed  to  facilitate  the  descent 
from  the  ravelin  to  the  ditch.  Besides  the  ravelin,  there 
is  usually  another  appendage  to  the  bastion  and  curtain. 
This  Is  the  ten  ante,  represented  in  the  figure  by  the  parts 

tq  made  in  the  direction  of  the  lines  of  defence;  but  it 
is  sometimes  other  forms.  The  tenaille  is  made  in  the 
ditch  before  the  curtain,  with  passages  between  the  I 
and  the  flanks  of  the  bastion.  It  Is  a  low  w 
1U  parapet  only  about  3  feet  higher  than  the  1 
of  the  ravelin,  and  its  use  is  to  defend  the  be 
ditch  by  a  grating  fire. 

Such  are  the  works  which  form  the  envelop  of  the 
place  fortified  ;  but  various  other  constructions  are  in 
most  eases  added,  according  to  the  nature  of  the  ground 
and  other  circumstances,  for  the  purpose  of  protecting 
or  strengthening  such  parts  as  are  most  exposed,  or  of 
interrupting  the  works  of  the  l»esiegers.  These  addi- 
tional constructions  are  either  Internal  or  external. 
Among  the  former  are  retrenchment*  of  various  kinds, 
cither  constructed  at  the  same  time  with  the  principal 
works  or  thrown  up  during  the  siege.  They  are  made 
behind  the  ramparts,  or  the  bastions  most  exposed  to 
attack,  their  use  being  to  enable  the  garrison  to  continue 
the  defence  from  behind  a  fresh  obstacle  when  a  rampart 
or  bastion  has  been  breached.  When  a  hill  or  rising 
ground  overlooks  any  of  the  works,  a  cavalier  Is  raised, 
about  ten  or  twelve  feet  higher  than  the  rest  of  the 
works.  This  la  commonly  placed  within  the  bastion 
when  it  has  the  same  form,  but  sometimes  on  the  middle 
of  the  curtain  when  iU  form  is  semicircular.  Of  the  ex- 
terior works  one  of  the  most  Important  is  the  counter- 
constructed  to  cover  some  of  the  principal  parti. 


of  the 


It! 


fire  it 

vents  them  from  being  hrt 
till  itself  is  taken.  The 
terguard  is  constructed  parallel 
with  the  faces  of  the  work  it  I* 
destined  to  cover ;  and  it  must 
be  lower  than  the  principal 
work,  though  of  a  sufficient 
height  to  screen  Its  revetment 
A  horn-work,  represented  in  the  annexed  figure.  Is  com- 
posed of  two  branches,  and  a  front  composed  of  two  hall 
bastions  and  a  curtain,  resembling  a  front  of  the  body  ol 
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the  place.  It  is  here  represented  a«  made  before  the 
curtain ,  but  it  may  be  also  constructed  before  a  bastion. 
V  croum-toork  U  of  the  same  nature  as  a  horn- work, 

l-it  1 !  «•  r,  .-,.nl  .!)»•  two  Irunt.    which  flu'   it  Mimi'- 

what  the  appearance  of  a  crown.  Horn- works  audcrown- 
«  arks  are  constructed  w  hero  a  large  spot  of  ground  lies  be- 
jfod  the  fortification  which  might  be  advantageous  to  an 
eytmj.  or  to  cover  a  gate  or  entrance  into  a  town.  Lu- 
1  on  both  sides  of  the  ravelin,  and  are 
constructed  on  Uikj  bisecting  the 
faces  of  the  ravelin  at  right  angles. 
A  bonnet,  6,  is  a  work  covering  the 
salient  angle  of  the  ravelin.  Te- 
naiiloni  are  similar  in  construction 
to  lunettes,  but  having  one  of  their 
faces  formed  on  lines  which  are  the 
of  the  faces  of  the  ravelin,  instead  of  bisecting 
face*.  The  application  of  all  these  and  other  works 
'.4  *  similar  description  depends  on  the  nature  of  the  lo- 
it  must  be  left  to  the  judgment  of  the  en- 
to  determine  in  each  particular  case  which  is  best 
adapted  to  the  ground. 

We  have  already  alluded  to  the  use  and  importance  of 
tie  covered  way.  In  order  to  increase  its  strength  tra- 
*crtct,  or  portions  of  parapet,  are  thrown  across  It,  which 
screen  It  from  an  end  Luting  tire,  and  enable  the  defenders 
to  dispute  its  possession  foot  by  foot.  PLncet  <<J  arms,  or 
places  tor  assembling  troops,  and  protected  by  traverses 
a^d  n  iJosjiVs.  are  also  formed  on  it  at  the  re-entering  and 
uJseut  angles  of  the  counterscarp.  The  redoubts  serve 
sot  only  aa  a  place  of  retreat,  but  facilitate  the  making  of 
sorties  upon  the  enemy's  lodgments. 

The  descriptions  given  above  belong  more  especially 
to  taat  method  of  fortification  which,  in  the  military 
.  schools,  is  denominated  Vauban's  first  system.  Marshal 
Vsuban  served  in  the  wars  of  Louis  \l V.,  and  in  the 
of  bis  life  directed  the  construction  of  thirty- three 
the  improvement  of  three  hundred 


who  died  In  I7M).  In  the 
system  which  he  adopted,  and  which 
is  here  represented,  the  faces  of  tho 
bastion  arc  mailc  longer  than  In 
Vauban's  methods,  and  the  flanks 
are  placed  at  right  angles  with  the 
(aces  of  the  opposite  bastions.  Tho 
enlargement  of  the  bastion  renders  it  capable  of  con- 
taining Interior  retrenchments :  and  the  flanks,  though 
shorti  ned,  are  better  coven  d.  Hi*  ravelin*  are  al>o  coti- 
structod  on  a  larger  base,  and  contain  a  larger  redoubt, 
from  which  the  besiegers  can  keep  up  a  reverse  fire  on 
breaches  made  In  tho  collateral  bastions ;  so  that  the  as- 
sault upon  the  latter  becomes  Impracticable  until  the 
ravelin  and  its  redoubt  arc  both  captured.  The  coin- 
round  the  extremities  of  the  traverses  of  the 
re  arranged  in  a  zig-zag  line  ;  so  that  tho 
the  extremity  of  one  traverse  is  defended 
the  fire  of  another  in  iu  roar,  and  the  advance  of  the 
assailants  along  the  covered  way  thereby  checked,  hi 
general,  Cormontaigne's  system  possesses  greater  defeu- 
live  properties,  and  Is  more  economical  of  materials. 
Modern  SytUm — The  annexed  figure  represents  what 


l compiled  his  three 
kowever.  in  a  general  view  of  the  subject,  mar  be  consi- 
dered as  only  differing  in  points  of  detail,  or  In  a  greater 
or  leas  degree  of  complication.    In  his  second  system, 
r  presented  in  the  annexed  figure,  be  separated  the  bas- 
i  the  body  of  the  place  by  a  ditch  about  40  feet 
wide,  in  order  that  the  besieger, 
after  the  breach  and  capture  of 
the  bastions,  might  be  compelled 
to  renew  his  operations  against 
the  enceinte  or  body  of  the  place. 
The  angles  of  the  polygon  arc 
crowned  by  pentagonal  towers  of  masonry,  called  tower 
buttons,  to  which,  in  fact,  the  regular  bastions  only  form 
mtercuards.    It  »a*  from  a  desire  to  take  advantage 
■  thc*e  tower  bastions,  which  he  found  already  existing 
at  Landau  when  called  upon  to  fortify  that  place,  that  he 
the  system  in  question.  Vauban's  third 
In  any  material  respect  from  the 
He  increased  the  site  of 
nl  gave  it  a 
The  tower  bastions  were 
made  larger,  and  the  curtain  which 
united  them  was  broken  Inwards,  so 
as  to  form  two  small  flanks  under- 
n^ath  ;  »  hile  casements  for  cannon  were  constructed,  to 

of  the  ditch. 

Coemorn't  System. —  Contemporary  with  Vauban  was 
lb*  liar  on  de  Coehorn,  director-general  of  the  lortifi- 
■Minn*  of  the  I'nited  Province!  of  Holland.  This  cele- 
brated engineer  is  also  the  author  of  three  different  sys- 
tems, though  the  third  has  never  been  constructed.  His 
Tnethoda  are  only  applicable  in  low  swampy  countries, 
Irke  Holland  ;  and  the  object  which  he  kept  principally 
ia  view  was  to  throw  such  obstacles  in  the  way  of  a  be - 
force  that  the  place  could  only  be  approached 
dificidty  and  hazard.  This  ha  sought  to  ac- 
tish  by  covering  and  flanking  his  works  more  effuc- 
'  than  had  previously  been  done,  and  by  depriving 
dlant  of  the  room  necessary  for  erecting  his  bat- 
An  idee,  of  his  methods  may  be  formed  from  the 
figure,  which  represents  his  first  system.  It  is 
constructed  on  a  hexagon ; 
the  second  was  on  a  hep- 
tagon, and  the  third  on  an 
octagon.  And  it  may  be 
remarked  of  his  systems 
in  geueral,  that  they  differ 
from  Vauban's  principally 
in  the  greater  width  of  the 
ditch  (which  is  nearly  twice  as  wide  as  in  Vauban's  sys- 
tems) and  the  narrow  space  between  the  flanks.  Ooe- 
b'-ni's  tirinciples  have  been  adopted  In  the  construction 
of  the  fortresses  of  Nimegucn,  Breda,  Mauheim,  Namur, 
-zoom. 

•'s  System — The  methods  of  Vauban  were 
in  many  essential  respects  by  Corrauntalgnc,  a 


is  called  the  modern  system:  it  varies  but  little  i 
that  of  Cormontaigne.  The  ravelin  Is  made  to  cover  tho 
shoulder  of  the  bastion  more  effectually  by  a  greater 
projection,  and  its  faces  are  retrenched  bv  coupurci  or 
cuts  through  the  rampart,  perpendicular  to  the  faces 
of  the  bastion,  which  prevent  the  enemy  from  taking 
the  redoubt  In  tho  re-entering  place  of  arms  without 
first  possessing  himself  of  the  redoubt  in  the  ravelin. 

All  the  systems  above  enumerated,  however  they  may 
differ  in  details,  agree  in  their  principal  features,  and 
present  the  same  general  outline.  They  may  be  all  in- 
cluded under  the  name  of  the  bastion  system.  Some 
engineers,  however,  among  the  most  celebrated  of  whom 
are  Montalembert  and  Camot,  have  pointed  out  defects 
which  appear  to  be  Inherent  in  the  system,  and  proposed 
to  give  the  polygon  a  different  form.  By  suppressing  the 
curtain  and  the  tenallle,  and  producing  the  faces  of  tho 
bastions  inward,  a  line  of  rampart  would  be  formed  pre- 
senting simply  a  succession  of  salient  and  re-entering 
angles.  According  to  this  plan,  tho  defence  is  made  to 
depend  on  the  number  of  reverse  fires  that  can  be  main- 
tained from  casematcd  (/.<■.  bomb-proof)  batteries  ;  but  as 
the  plan  has  never  been  practically  carried  Into  effect,  it  is 
unnecessary  to  enter  Into  particulars.  In  the  present  state 
of  the  military  art,  a  fortress  can  be  regarded  as  nothing 
more  than  a  means  of  stemming  for  a  time  the  torrent  of 
an  invading  force.  Such  is  the  superiority  of  the  means 
of  attack  over  those  of  defence,  that  however  strong  tho 
works  may  be,  and  however  skilfully  disposed,  their  re- 
duction, when  assailed  by  adequate  means,  is,  generally 
speaking,  a  matter  of  absolute  certainty.  The  besieging 
army,  sheltered  by  its  trenches  from  the  missiles  of  the 
garrison,  advances  in  zig-zag  lines  parallel  to  the  faces  of 
the  ramparts,  till  it  passes  over  or  circumvents  all  the  ex- 
terior defences  of  the  place,  and  arrives  at  the  main  wall, 
where  a  breach  has  been  made  by  latteries  erected  for 
the  purpose.  To  this  covered  mode  of  attack,  supported 
by  the  ricochet  batteries,  by  which  the  defenders  are 
driven  from  the  ramparts  and  the  guns  dismounted,  it  is 
perhaps  impossible  to  offer  any  effectual  resistance.  In  - 
deed, such  is  tho  perfection  to  which  the  art  of  attack 
has  been  reduced,  that  even  the  length  of  time  which  any 
fortress  will  be  able  to  hold  out  against  an  enemy  pro- 
vided with  the  proper  train  of  sappers  and  miners,  and 
the  implements  necessary  for  carrying  on  their  opera- 
tions, may  be  computed  with  the  greatest  precision. 

Field  Fortification.  —  Field  Fortification  is  the  art  of 
constructing  all  kinds  of  temporary  works  for  assisting 
the  operations  of  an  army  in  the  field,  and  enabling  it  to 
maintain  a  position  against  a  superior  force.  In  the  dis- 
position and  construction  of  such  works,  the  engineer 
must  have  regard  to  the  nature  of  the  locality,  and  en- 
deavour to  turn  to  the  best  account  all  its  natural  advan- 
tages, as  well  as  the  buildings,  enclosures,  Ac,  which 
may  be  found  on  it ;  and  there  is  no  part  of  his  art  lit 
which  talent  and  skill  arc  so  requisite,  or  in  which  he 
must  rely  so  exclusively  on  the  resources  of  his  own 
judgment.  On  account  of  the  endless  varieties  and  ac- 
cidents of  the  ground  on  which  he  has  to  act,  the  ohserv- 
of  fixed  rules  is  indeed  impracticable  :  nevertheless 
11  h  3 
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there  are  certain  general  maxims  which  apply  to  the 
construction  of  fortifications  of  all  kinds,  whether  tem- 
porary or  permanent,  and  which  must  be  observed  in  all 
his  operations.  For  example,  works  constructed  to  Sank 
others,  must  not  be  at  so  great  a  distance  us  to  be  beyond 
the  effective  range  of  musketry :  the  angles  of  defence 
should  be  nearly  right  angles,  and  the  salient  angles  as 
obtuse  as  possible.  The  general  nature  of  defensive 
works  is  also  the  same  in  all  cases,  namely,  a  ditch  and  a 
parapet ;  though,  as  the  pick-axe  and  the  spade  are  the 
only  implements  which  an  army  in  the  field  can  carry 
about  with  it,  the  depth  and  width  of  the  ditch  and  the 
height  of  the  parapet  are  in  field-works  necessarily  li- 
mited to  what  can  be  effected  by  these  simple  means. 

Field-work*  are  usually  divided  into  three  classes  :  — 
1 .  Works  open  at  the  gorge ;  2.  Works  enclosed  all 
round  ;  and  3.  Lines  either  continued  or  with  intervals. 
To  the  first  class  belong  redans,  single  and  double, 
heads,  and  bait  toned  heads;  to  the  second, 
star  forts,  and  basttoned  forts  ;  and  to  the  third, 
rartous  kinds  for  defending  a  position. 


The 

is  the  simplest  of  all 
A  sitting  merely  of  two  lines,  A  B  and  A  GL 

/\  forming  an  angle  with  each  other.  It 

/     \         is  only  employed  for  such  purposes  as 
/        \      defending  tne  at  enuetofa  village,  bridge, 

Bp  YJ    or  defile.  The  length  gi»cn  ills  usually 

j-j  |fj    about  60  yards.    When  the  redan  is 

thrown  out  in  front  of  other  works  it  is 
called  nflerhe,  or  arrow.  Lunettes  are  also  applied  for 
similar  purposes,  and  are  formed  by  adding  two  parallel 
I,  B  D  and  C  E,  to  the  redan,  at  the  extremities  of  its 
open  flanks.  The  double  redan,  or 
A      V  bonnet  de  pretre,  consists  of  two  faces, 

A  B  and  C  D;  and  two  flanks,  A  E  and 
C  K,  usually  shorter  than  the  faces, 
and  affording  a  reciprocal  defence  to 
each  other.  The  re-entering  angle  at 
E  should  be  a  right  angle ;  if  it  is  less, 
the  two  flanks  are  in  danger  of  being  struck  by  each 
other's  fire  ;  and  if  it  is  much  greater  than  a  right  angle, 
the  defence  will  be  weakened  ;  for  it  is  found  by  expe- 
rience that  soldiers  placed  behind  a  screen  Invariably 
fire  straight  before  them,  or  at  right  angle*  to  the  screvu. 
When  a  greater  extent  of  front  Is  to  be  fortified,  the  lines 
are  disposed  in  the  form  of  bastions  or  tenaillcs,  and 
thence  called  bastioned  heads  ai>d  tenailled  heads. 

Redoubts  are  works  closed  on  fell  sides,  of  a  polygonal 
or  quadrilateral  figure,  and  usually  square.  An  opening 
is  left  in  one  of  the  sides,  for  communication  with  the 
exterior,  and  a  traverse  is  thrown  up  within  for  protec- 
tion. As  the  work  is  without  flanks,  the  ditches  are  left 
without  defence.  The  angles  are  sometimes  rounded, 
or  cut  off,  in  order  that  a  fire  may  he  maintained  on  an 
assailant  advancing  in  the  direction  of  the  diagonal. 

Star  forts  are  enclosed  works  constructed  upon  an 
equilateral  triangle  or  a  square.  In  the  former  case  they 
have  six  points,  in  the  latter  eight.  When  constructed  on 
a  square  each  of  the  sides  (which  may 
be  about  90  yards  long)  is  divided  into 
three  equal  parts,  and  on  the  middle 
part  an  equilateral  triangle  is  con- 
structed, which  gives  the  trace  of  the 
figure.  The  object  of  this  work  is  to 
remedy  the  defects  of  the  redoubt  by 
flanking  the  angles  of  the  square  ;  but 
as  a  considerable  space  is  consumed 
by  the  re-entering  angles,  it  scarcely 
admits  of  sufficient  troops  and  artillery  being  placed  in  it 
for  its  defence. 

Bastioned  forts  are  constructed  in  the  field  on  the 
same  principles  as  in  permanent  works  ;  but  axe  only 
A  »    constructed  on  the  square  or  pen- 

X^">"'"'i'.y^iiaf  tagon.  The  distance  A  B,  or  exte- 
\  >  i  "Si/  /  rior  side  of  the  polygon,  should  not 
v.  J     exceed  the  range  of  musketry,  or 

'"^      about  21 0  yards.    They  arc  cm- 
j  ployed  only  in  fortifying  import- 

i  ant  positions,  and  require  accord- 

/  S      ingly  to  be  constructed  in  a  more 

/      >■       t      \      solid  manner  than  other  works  of 

a  temporary  nature. 
The  last  class  of  field-works  comprehends  lines  of 

i  lines  are  constructed 
or  connect  principal  works  with  one 
another  by  a  continued  parapet.  They  are  constructed, 
according  to  circumstance*,  with  redans,  tenaillcs,  or 
bastions,  placed  at  certain  intervals,  seldom  exceeding 
ISO  yards.  From  the  description*  given  above,  the  dif- 
ferent forms  of  the  redan  tine,  tenaille  line,  and  bastion 
line  will  be  readily  conceived.  Sometimes  they  are  formed 
of  a  succession  of  faces  and  flanks  at  right  angles.  In 

this  case  they  are  call- 
ed   lines-en-cteiti  a  it- 
litres.  The  flanks  are  about  a  fourth  of  the  length  of  the 
faces,  and  afford  a  defence  to  the  ditches.  Lines  with  in- 
tervals consist  of  isolated  works. 
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placed  at  distances  which  should  hot  c 
and  so  as  to  afford  one  another  a  mutual  defence. 

Besides  the  works  now  enumerated,  various  expedients 
are  resorted  to  In  order  to  prevent,  or  at  least  to  render 
more  dlflicult,  the  appproaches  of  an  enemy.  Among 
these  are  palisades,  abatis,  trous-dc-coup,  ekeraus-de- 
frne,  crows'  feet,  Ac. 

The  principal  authors  on  Fortification  are  Errard.  Ste- 
vlnus,  Antoine  de  Vtllc,  Compte  de  Pagan,  Coehoro, 
Vauban,  Mallet,  Belidor,  Blondel,  Montalembcrt,  Bisset, 
Bousmard,  Carnot,  Moure,  Ac.  For  a  practical  treat  in- 
the  reader  may  be  referred  4o  the  article  "  Fortification  " 
In  the  Ency.  Metropolitana. 

FORTRESS.  Any  fortified  place.  (See  the  pre- 
ceding article.) 

FORTIN,  FORTRFT.   A  sconce  or  small  fort. 

FORTU'NA.  In  Mythology,  the  goddess  who  pre- 
sided over  the  destinies  of  mankind,  and  generally  speak- 
ing over  all  the  events  of  life.  She  was  represented  as 
blind,  with  winged  feet,  and  resting  on  a  wheel.  Th.» 
goddess  was  not  known  in  the  more  ancient  systems  of 
the  Greek  theogony;  all  the 


the  guidance  of  human  affair., 
by  Hcmcr  to  Destiny  ;  but  in 
e,  Actium.  and  Prsrueste,  her 


Italy,  and  chiefly  at  Home, 
worship  was  most  assiduously  cultivated. 

FO'RUM.  <  I  .at.)  In  Ancient  Architecture,  a  public 
market ;  also  a  place  where  the  common  courts  were  kept, 
and  matters  of  judgment  pleaded.  The  fora  of  the  Ro- 
mans were  large  open  squares  surrounded  by  porticoes  ; 
parts  of  which  answered  for  market-places,  other  parts 
for  public  meetings  of  the  inhabitants,  and  other  parts 
for  courts  of  justice.  The  forum  was  also  occasionally 
used  for  shows  of  gladiators.  There  mere  in  Rome  seven- 
teen ;  of  these  fourteen  were  for  the  sale  of  goorix,  pro- 
visions, and  merchandise,  and  called  Fora  VensUia ,  the 
other  three  were  for  civil  and  judicial  proceedings,  and 
called  Fora  Civilia  et  Judicialia:  of  the  latter  sort  was 
the  forum  of  Trajan,  of  which  the  Trajan  colu 
the  principal  ornament.  The  forum  of  the  Romans 
Identical  with  the  mystn  of  the  Greeks. 

FO'SSA  (Lat.  fossa,  a  trench),  in  Zoology,  is  ap- 
plied to  certain  depressions  on  the  external  surface; 
generally  the  seat  of  cutaneous  glands,  as  the  lachrymal 
fosiatndecr  and  antelopes,  the  Jtsgular  fosta.  ingnmvt 
fossa,  Ac. 

FO'SSA  OVA'LIS.  A  depression  In  the  right  auricle 
of  the  heart,  which  in  the  furtal-ttate  < 
auricle,  forming  the  foramen  ovale. 

FOSSE  (Fr.)t  in  Fortification,  is  the  moat  or 
surrounding  the  rampart.   See  Fo«tivication. 

FO'SSIL.   (Lat.  fodlo,  /  dig.)   Literally,  any  t 
dug  out  of  the  earth.   The  term  is  now  chiefly 
to  organic  remains. 

FO'SSIL  FARINA.   A  soft  carbonate  of  lime. 

FOSSO'RES.  c.  1  .at.  fodlo,  /  dig.)  An  extensive 
group  of  Aculeate  Hymenopterons  insects,  most  of  the 
species  of  which  are  organised  for  excavating  cells  in 
earth  or  wood,  in  which  they  bury  other  insects  in  a 
wounded  and  feeble  stale,  and  at  the  same  time  deposit 
their  eggs  ;  so  that  the  larva-,  when  hatched,  find  a  store 
of  food  prepared  for  their  sustenance.  The  FossorUl 
Hymcnnptera  are  solitary  in  their  habits  ;  and  some  spe- 
cies, which  have  not  the  requisite  structure  of  the  legs 
for  burrowing,  are  parasitic,  and.  like  the  cuckoo  among 
birds,  lay  their  eggs  in  the  nests  of  other  species,  at  whose 
expense  the  young  are  reared. 

FOSSO'RIAL.  (Lat.  fodlo,  /  dig.)  In  Zoology, 
animals  which  dig  their  retreats  and  seek  their  food  m 
the  earth  are  so  called.  The  locomotive  extremities, 
which  are  organised  for  burrowing,  as  those  of  the  mole, 
or  mole-cricket,  are  called  "pedes  fossorii." 

FO  SSULATE.  (Lat.  fossa,  a  trench.)  When  a 
surface  presents  one  or  more  somewhat  long  and  narrow 
depressions. 

POTHER,  or  FODDEH,  A  SAIL.  This  is  thrum- 
ming a  sail ;  and  covering  it  with  loose  stuff,  and  then 
passing  it  under  the  bottom  of  a  ship  that  has  sprung  a 
leak  or  been  aground,  the  pressure  of  the  water  forces 
the  sail  against  the  bottom,  and  partly  stops  the  leak. 

FOUGASS.  In  Fortification,  a  small  mine,  from  6  to 
8  feet  under  ground.    It  is  derived  from  the  Lat.  foeata. 

FOUL.  The  term  applied  to  the  wind  when  con- 
trary;  also  to  the  bottom  when  uneven  and  rocky.  See 
Anchor,  Fall,  Hawse. 

FOUNDATION.  (Fr.  fondalion.)  In  Architecture, 
the  lower  part  of  a  wall,  on  which  the  Insistent  wall  is 
raised,  and  always  of  much  greater  thickness  than  such 
Insistent  wall.  A  practice  has  lately  been  introduced  in 
this  country  of  laying  foundations  (if  not  in  water)  on  a 
bed  of  what  Is  called  concrete,  which  Is  a  mixture  ol 
rough  small  stones  or  large  gravel  stones  with  sand  ant! 
stone,  lime  and  water,  w-tth  just  enough  of  the  lime  u 
act  as  a  cementltious  medium,  with  the  best  effect.  Set 

CONCHKTK. 

FOUNDATIONS.  (Lat.  fundo.  /  ■. ,si  tuh -.)  In  Po- 
litical Economy,  the  generic  name  given  to  Institution) 
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?  public,  for  the  promotion  of  i 
the  time  when  the  foundation 


of  what  I*  believed  to  be 
l»  matte  Mime  useful 


In 

there  are  foundations  for  a 

Middle  Ace*,  it  waa  very  common  to 
for  the  foundation  of  monaitic  In- 
.  The  two  great 
of  Oxford  and  Cambridge  are  noble  ex- 
of  the  last  specie*  of  foundation! ;  and  by  far 
the  greater  number  of  the  grammar  and  free  ichooli  in 
ami  part*  of  England,  and  indeed  of  Kurope,  owe  their 
origin  to  the  same  source.  A  great  deal  of  property  has 
aJ  v»  been  bequeathed  by  benevolent  individuals  in  this 
and  other  countries  for  the  erection  and  endowment  of 
bospitals.  or  foundations,  of  various  descriptions,  for  the 
relief  and  assistance  of  the  poor  ;  and  not  un frequently 
also  property  Is  appropriated,  or  a  foundation  instituted, 
iur  tlw  amusement  and  recreation  of  the  public. 

Bat  notwithstanding  the  large  amount  of  pro|ierty  that 
has  been  appropriated  in  most  countries  to  the  establish- 
ment of  foundations,  and  their  extreme  Importance  in  a 
pddic  point  of  view,  it  may  appear  rather  singular  that 
the  principle*  and  conditions  on  which  they  should  be 
e*ubu»hed  are  far  from  being  well  ascertained.  No 
one  can  doubt  that  it  is  highly  expedient  to  allow  indi- 
viduals or  associations  to  institute  foundations  or  to  be- 
queath property  for  the  promotion  of  beneficial  public 
a.  But,  admitting  this,  the  knotty  question  arises 
should  the  legislature  go  In  authorising  private 
to  lay  down  the  conditions  under  which  the  pro- 
the  foundation,  is  to  be  admi- 
.  on  the  one  hand,  government  interference 
be  carried  too  far,  the  institution  of  foundations  will  be 
discouraged  ;  and  if,  on  the  other  hand,  government  do 
not  interfere  at  all,  the  folly  or  the  presumption  of  indi- 
viduals will  be  allowed  to  legislate  for  all  future  ages ; 
and  a  large  amount  of  property  may  be  appropriat  edfor 
the  support  off  natitutlous,  which,  though  once  believed 
to  be  beneficial,  experience  may  prove  to  be  disadvanta- 
geous. The  regulation  of  foundations  is  therefore  a  tn.it  - 
ter  of  at  least  as  much  difficulty  as  importance,  and  in- 
volves a  great  variety  of  consideration!.  It  is  impossible, 
perhaps,  tolay  down  any  principles  with  respect  to  it 
that  should  apply  in  all  cases  ;  but  some  leading  position! 
may  notwithstanding  be  established,  that  should  always 
be  kept  in  view  and  referred  to.  We  shall  endeavour  to 
of  these  In  our  article!  on  Pxofe«ty  (Kioht 
rs,  Umveiisiti&s,  Ac,  to  which 
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legitimate  Infanticide.  Neither  Plato  nor  Aristotle,  n.ir 
in  general  any  political  writers  of  antiquity,  condemn  it ; 
they  merely  profess  to  lay  down  rules  for  the  preserv- 
ation of  the  healthier  and  stronger,  at  the  expense  of  the 
more  weakly.  Among  the  <  .reeks,  a  more  tender  mother 
chose  the  market-place,  or  some  temple,  for  the  expo- 
sure of  her  child,  in  order  to  have  the  chance  of  some 
charitable  hand  succouring  it :  if  its  death  was  desired, 
it  was  abandoned  in  solitary  places;  and  their  dramas 
and  romances  arc  full  of  narratives  in  which  this  custom 
forms  the  foundation  of  the  interest.  Thebes,  in  repub- 
lican Greece,  is  the  only  state  in  which  the  exposure  of 
children  is  known  to  have  been  forbidden  by  law.  The 
practice  of  exposure  was  common  in  republican  Home  : 
the  law  is  doub.ful.  The  street  called  \clabrum  (Jut*?- 
nal,  Sat.  vl.),  and  the  column  called  Lactaria  ( from  this 
circumstance, according  to  some  antiquaries)  were  places 
usually  selected  for  the  purpose.  Abandoned  children 
were  declared  by  law  to  be  the  tlaves  or  absolute  pro- 
perty of  those  by  whom  they  were  brought  up  ;  and  se- 
veral were  saveu  from  death,  not  from  humane  motives, 
but  that  thvir  foster-fathers  might,  by  mutilating  their 
iraon*  and  exhibiting  them  In  the  streets,  derive  an 
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Plan  of  this  work,  will  be  found  under  the  heads  of 
the  metals  to  which  they  refer.  The  furnaces  used  In 
fusing  aod  founding  metals  are  variously  constructed, 
according  to  the  nature  of  the  metal  and  the  quantity  to 
be  operated  upon  ;  and  frequently  two  or  more  furnaces 
»f  different  constructions  are  employed  in  the  same 
foundry.  The  wind  furnace,  blast  furnace,  and  rever- 
beratory  furnace,  are  the  forms  which  are  most  generally 
employ  ed.  The  wind  furnace  la  either  square  or  cir- 
cular.  and  varies  In  dimensions,  according  to  the  size  of 
the  crucibles  which  it  It  intended  to  contain,  and  which 
arc  placed  upon  proper  supports,  resting  generally  upon 
the  bars  or  grating  of  the  furnace.  It  has  three  aper- 
tures ;  one  above,  for  the  purpose  of  introducing  the 
crucible  and  fori,  and  which  is  usually  closed  by  a  fire 
Die  or  brick  ;  another  below,  for  the  purpose  of  ad- 
mitting the  air,  so  as  to  pass  through  the  grate  and  fuel, 
and  up  the  chimney  ;  and  the  third  communicating  with 
the  chimney,  which  should  be  lofty  and  supplied  with  a 
damper,  for  the  purpose  of  regulating  the  draught  of  air 
through  the  fireplace,  and  consequently  also  the  heat 


The  blast  furnace  dlflers  from  the  preceding  In 
no  grating,  and  in  the  air  being  supplied  by  a  be! 
Mowing  machine.  The  construction  of  these  furnaces 
is  much  varied,  according  to  circumstances ;  but  the 
largest  and  most  perfect  are  those  employed  in  the  iron 
works. 

Tie*  reverberatory  furnace  Is  so  constructed,  that  the 
fLune  and  hot  ah*  from  the  fireplace  are  directed  into  a 
«- [urate  cavhy  Intermediate  between  it  and  the  chimney : 
iu  this  cavity,  commonly  called  the  hearth,  the  materials 
to  be  fused  are  placed  ;  and  there  Is  an  aperture  connected 
with  it  by  which  the  fused  metal  Is  suffered  to  run  out. 
or  through  which  it  may  be  removed  In  ladles  for  the 
purpose  of  supplying  the  moulds. 
The  materials  of  which  the  moulds  are  formed  are 
In  some  cases,  as  in  stereotype  founding, 
or  plaster  of  Pari* ;  in  bronse  works  for 
j  they  arc  made  or  a  mixture  of  plaster 
and  brick-dust,  and  require  the  utmost 
mi.  Iron  is  usually  cast 
in  clay ;  and  very  frc- 


infamous  livelihood  from  the  alms  given  them  by  the 
passengers.    At  length  the  progress  of  Christianity  put 

'Tpunfsh^^ 
their  slavery  was  abolished  by  an  edict  of  Justinian  iu 

Infanticide  has  most  properly  been  prosecuted  with 
the  utmost  rigour,  and  made  a  capital  offence  In  almost 
all  modern  countries.  But  it  was  early  supposed  that 
were  the  exposure  or  abandonment  of  children  wholly 
prohibited,  there  would,  despite  of  all  that  could  be  done 
to  prevent  It,  be  a  great  deal  of  infanticide.  In  conse- 
quence of  the  prevalence  of  this  feeling,  It  has  been 
customary  In  the  Christian  world,  from  a  very  remote 
period,  to  connive  at  the  abandonment  of  children,  and 
to  provide  means  for  the  support  of  those  that  might  bo 
abandoned;  and  hence  the  origin  of  Foundling  Ho»pL 
tali. 

The  first  distinct  trace  of  an  express  foundation  for 
foundlings  is  at  Milan  In  787.  In  1070  the  order  of 
Brothers  of  the  Holy  Ghost  waa  established,  with  the 
express  purpose  of  taking  care  of  sick,  orphans,  and 
foundlings.  After  that  time  this  species  of  foundations 
rapidly  multiplied  in  every  part  of  Europe  But  while 
private  beneficence  was  thus  exerted  in  their  bchair,  the. 
church,  which  in  the  earlier  period  had  undertaken  the 
general  care  of  them,  seems  by  degrees  to  have  thrown 
on  the  commonalty.  In  most  European  countries,  the 
charge  of  nourishing  such  as  were  not  received  into  any 
of  the  foundations.  Traces  or  legal  contests  between  the 
relhrious  and  civil  establishments  on  this  subject  are  to 
be  found  In  the  history  of  France  through  the  whole 
16th  century.  The  uncertain  state  of  the  law  rendered 
their  preservation  in  that  country  extremely  precarious. 
St.  Vincent  de  Paule.  In  the  17th  century,  undertook  their 
cause  ;  and  the  foundation  of  the  great  Foundliug  Hos- 
pital of  Paris,  in  1670,  ia  due  to  his  efforts.  In  the  pro- 
vinces, and  in  most  Catholic  countries,  and  in  those  under 
the  Greek  church,  public  charity  took  the  same  direction. 

It  has  been  customary  in  these  establishments  to  re- 
ceive all  children  brought  to  them,  without  inquiring 
whether  they  were  the  fruit  of  regular  marriages  or  of 
Illicit  amours  !  It  seems  Idle  to  deny  lhat  the  multi- 
plication oT  such  establishments,  by  providing  a  ready 
method  for  disposing  or  children,  must  have  hindered  a 
few  cases  or  infanticide  ;  but  the  injury  they  have  dono 
to  public  morals,  and  the  waste  or  human  lite  that  they 
have 
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are  ten  times  greater  evils  than  any 
i.  It  la  long,  Indeed,  since  well  In- 
l  this  and  other  countries  were  aware 


of  the  pernicious  tendency  of  foundling  hospitals  ; 
it  ia  probable  that,  at  no  very  distant  period,  they  will 
be  every  where  suppressed.  In  France  the  multiplica- 
tion or  these  hospitals,  and  of  exposures,  has  called  at 
last  the  attention  of  the  public  to  the  frightful  immo- 
rality, mortality,  and  expense  which  attend  it .  In  16*0, 
ten  years  after  its  foundation,  the  great  hospital  at  Pari  a 
admitted  HiW  ;  in  17  V,  4000  ;  in  1*30,  nearly  NOtiO.  In  all 
France  there  were  nourished  at  the  public  expense,  in 
1784, 40,000  children  ;  in  1  ROD,  69,000  ;  1 8U6. 1 1  M.noO.  The 
number  la  now  about  130,000.  It  varies  greatly  In  the 
different  departments  ;  being  greatest  in  the  north,  cen- 
tre, and  south ;  least  in  the  eastern  departments  bordering 
on  Germany,  and  in  the  western,  or  Britanny,  La  Vendee, 
&c.  And  the  statistics  or  France  plainly  show,  as  Messrs. 
Terroe  and  Montfalcon,  the  authors  or  the  : 
hensive  work  on  the  subject,  explicitly  declare,  that  it 
is  "  not  poverty,  but  luxury,  which  produces  exr 
The  two  great  measures  for 


Digitized  by  Google 


FOUNT. 

presslon  of  the  turning-boxes,  or,  in  other  word*,  render- 
ing the  abandonment  public  ;  and  the  removal  of  the 
i -born  children  into  another  department,  which,  it  la 
always  produce*,  when  tried,  a  (treat  reduction  in 
'  or  exposures.  In  Italy,  Belgium,  Dec,  similar 
prevail,  and  a  similar' increase  of  burden  has 
s  been  felt.  It  has,  no  doubt,  been  augmented 
by  the  Improvement  which  has  taken  place  in  the  ma- 

dcath  so<m  relieved  the  institutions  ot  their  maintenance3! 
Towards  the  end  of  the  hut  century,  80  per  cent,  of  the 
children  are  said  to  have  died  at  Paris  in  a  single  year  ; 
90  at  Marseilles ;  91  at  Dublin.  The  mortality  is  now 
much  diminished ;  though  it  is  thought  that  in  France 
nearly  60  per  cent,  still  die  In  their  first  year.  The  whole 
number  of  children  annually  exposed  is  said  to  be,  at  St. 
Petersburg}!,  about  45  per  cent,  of  those  born  ;  Rome,  28 ; 
Lisbon,  26  ;  Vienna,  23  ;  Paris,  21.  In  England,  Captain 
Thomas  Coram  Is  celebrated  for  his  establishment  of 
the  Foundling  Hospital  In  1789.  It  was  extremely  po- 
pular at  the  time,  and  for  many  years  was  assisted  by 
frequent  rotes  of  parliament.  Similar  institutions  were 
projected  In  other  parts  of  the  country  ;  but  the  enor- 
mous increase  of  abandonments,  and  the  expense  which 
they  occasioned,  produced  such  an  alteration  in  public 
opinion,  that  the  system  of  the  Foundling  Hospital  was 
entirely  altered ;  and,  notwithstanding  its  name,  it  is 
now  destined  merely  for  the  reception  of  orphans.  Aban- 
doned children  in  Kngland  become  burdens  to  the  parish 
in  which  they  are  found. 

We  may  remark,  by  the  way.  that  the  statements  now 
laid  before  the  reader,  as  to  the  injurious  Influence  of 
foundling  hospitals,  strikingly  corroborate  the  principles 
laid  down  In  the  article  ForNOATioNS,  as  to  the 


Is  believed  to  be  at  the 
purpose.  (See  Gouriiffl 
F.nsai  tur  U$  Enfant  Trouvtt,  1819 ;  Quart.  Rev.  vol.  xi7; 
L'Abbi  GaiUard,  Reckercket,  1837;  and  the  excellent  work 
of  Messrs.  Terme  and  Moutlalcon,  already  cited,  Hit" 
toire  des  En/.  Trouvit,  1837.)  * 

FOUNT.  (Fr.  fonds.)  The  quantity  of  types  of  any 
particular  sort  in  a  printing  office,  whether  it  be  great  or 
small.  Thus  a  small  fount  may  consist  of  fifty  or  one 
hundred  pounds  weight,  comprising  the  usual  proportion 
of  the  various  letters  of  the  alphabet ;  and  a  large  fount 
of  thirty  thousand  or  forty  thousand  pounds  weight,  or 


FOU'NTAI \  (Lat.  font.)  By  this  term  is  desig- 
nated any  natural  or  artificial  apparatus  by  means  of 
which  water  springs  up.  In  natural  fountains  the  as- 
censional effort  is  produced  by  the  hydrostatic  pressure 
of  the  water  Itself ;  In  artificial  fountains  it  is  produced 
cither  by  the  same  pressure,  or  by  that  of  compressed 
air,  or  sometimes  by  machinery. 

The  theory  of  natural  fountains  is  extremely  simple, 
and  dipends  on  the  well-known  property  of  fluids  —  that, 
when  enclosed  In  tubes  or  vessels  communicating  with 
one  another,  the  fluid  rises  to  the  same  level  *n  all  of 
them  ;  and  that  its  pressure  on  the  sides  of  the  tube  at 
any  point  is  proportional  to  the  height  of  the  vertical 
column  above  that  point.    Suppose  a  b 

Band  cd  to  be  two  pipes  communicating 
with  each  other,  and  that  water  is  poured 
into  the  first  at  a;  it  will  ascend  equally 
In  both  tubes,  though  they  may  be  of  very 
different  .lies,  and  stand  at  the  same  level 
ac.  Let  us  now  suppose  the  tube  ed  to 
be  cut  away  at  d,  and  let  the  line  bd  be 
horizontal ;  then  the  pressure  at  d  being 
the  same  as  at  b,  the  water  will  spring 

from  d  with  a  velocity  V«»2  Vfc  *.  where  e  is  the  acce- 
lerating force  of  gravity  (equal  to  31  feet  in  a  second  of 
time),  and  k  is  the  altitude  of  the  column  a  b.  {See  Hy- 
naooYNAMics.)  The  water,  therefore,  if  it  suffered  no 
resistance  from  the  air,  or  other  impediment,  would 
spring  up  from  d  to  c. 
Now  it  is  precisely  on  this  principle  that  all  natural 
xplalned.  The  rain  which  falls  from  the 
is  absorbed  in  three  different  ways.  One 
part  of  it  collects  in  rills  on  the  surface  of  the  ground  j 
these  unite  in  streams  or  rivulets,  which  flowing  into 
one  another  form  rivers,  and  thus  it  is  conveyed  to  the 
ocean.  A  second  part  is  taken  up  in  giving  humidity  to 
the  toil,  from  which  it  is  returned  to  the  atmosphere  by 
evaporation.  A  third  portion  descends  into  the  earth, 
through  soils  of  a  spongy  or  porous  nature,  or  through 
crevices  and  interstices  in  the  strata,  until  it  meets,  fre- 
quently at  a  very  considerable  depth,  with  strata  through 
which  it  cannot  penetrate,  and  is  then  collected  in  sub- 
terraneous reservoirs.  When  confined  in  this  manner  it 
is  subject  to  the  pressure  of  the  water  which  fills  the 
channels  through  which  it  has  descended  ;  and  when  this 
pressure  is  sufficient  to  overcome  the  resistance  of  the 
superincumbent  mats  of  earth,  the  water  breaks  through 
the  superficial  strata,  and  gushes  forth  in  a  spring.  But 
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if  the  strength  of  the  sunerincumbent  materials  exceed 
the  hydrostatic  pressure,-  the  water  will  remain  stored  up 
as  It  were  in  the  subterraneous  reservoir.  Now  if  tho 
ground  above  such  a  reservoir,  or  any  channel  commu- 
nicating with  it,  be  perforated,  the  water,  having  free  ac- 
res* to  the  opening,  will  rise  in  it  till  it  attains  the  level  of 
the  highest  part  of  the  channel*  from  which  it  is  supplied. 
If  this  level  is  above  the  surface  of  the  ground,  the  water 
will  have  a  tendency  to  rise;  and  when  the  ascensional 
force  is  considerable,  it  may  by  proper 
Into  a  fountain.  That  subtcrraneott 
in  this  manner  exist  in  great  abum 
depths  under  the  surface,  we  have  sufficient  eridehce  In 
the  facility  with  which  water  may  be  obtained  in  almost 
all  countries  from  Artesian  Weill. 

FOUNTAIN  OF  HERO.  An  Ingenious  hydraulic 
machine,  of  which  the  Invention  it  ascribed  to  Hero  of 
Alexandria,  who  lived  about  150  years  before  our  era.  Its 
principle  depends  on  the  transmission  of  the  pressure  sus- 
tained by  a  body  of  water  in  one  vessel  to  that  in  another 

by  means  of  the  elasticity  of 
atr.  The  essential  parts  of 
the  apparatus  consist  of  two  close 
vessels,  A  and  B,  the  first  placed 
at  some  height  above  the  other, 
and  connected  by  a  frame ;  ami 
of  three  tubes  or  pipes,  of  which 
the  first,  ab,  descends  from  a 
basin  C  to  very  near  the  bottom 
of  the  lower  vessel  B ;  the  se- 
cond, c  d.  rises  from  the  summit 
of  the  vessel  B  to  the  top  of  A  ; 
the  third,  ef,  rising  from  the 
lower  part  of  A  to  some  height 
aboTe  A,  and  forming  the  jet  at  J. 
Conceive  the  vessel  A  to  be  filled 
with  water,  and  B  with  air.  In 
of  the  apparatus,  let  water  be  poured  into 


Fig.  1. 


Fig.  ?. 


this  dispn*lti( 


theory. 


ion 

the  basin  C  :  this  will  descend  through  the  pipe  a  b,  and 
gradually  fill  the  vessel  II.  But  as  it  rises  in  B  the  air 
in  that  vessel  escapes  through  the  pipe  c  d,  and  is  com- 
pressed at  the  top  of  A,  and,  by  its  spring  or  elasticity, 
forces  the  water  through  the  tubes  <■/.  and  thus  produces 
a  jet  at/,  which  will  continue  until  the  vessel  A  is 
nearly  emptied,  or  B  nearly  filled.  The  force  which  pro- 
duces the  jet  it  equal  to  the  pressure  of  a  column  of 
water,  the  height  of  which  is  equal  to  the  difference  of 
the  levels  of  the  water  in  C  and  B  :  according  to  f " 
therefore,  the  water  should  spout  to  a  height  I 
level  in  A  equal  to  that  distance. 

The  second  figure  represents  the  fountain  of  Hero 
In  another  form.  An  apparatus  constructed  on  this  prin- 
ciple is  employed  for  draining  the  water  from  the  mine* 
of  Schemniti  in  Hungary. 

Artificial  fountains  are  also  produced  by  means  of  the 
elasticity  of  heated  air,  or  of  air  condensed  by  any  other 
meant.  Two  different  apparatus  for  this  purpose  ara 
frequently  met  with  in  cabinets  of  natural  philosophy. 
The  Hrst  consists  of  two  close  vessels  of  tin,  placed  the 
one  above  the  other,  the  lower  one. 
C  D  F.  F,  being  of  a  considerable  site-  ; 
and  the  upper,  A  BCD,  furnished  with 
a  tube  or  jet,  K  L,  which  reaches  to 
near  the  bottom  of  the  vessel.  On  apply- 
ing the  heat  of  a  lamp  to  the  lower 
vessel,  tho  air  within  It  expands,  and 
making  its  way  through  the  open  tul>e» 
G  H  is  compressed  at  the  top  of  tho 
vessel  A  B  C  D.  and  thus  by  its  pressure 
forces  the  water  in  that  vessel  through 
K  L,  forming  a  small  jet  at  K.  This 
apparatus  being  generally  constructed  in 
the  form  of  a  temple,  produces  a  very 
pleasing  effect. 

The  other  apparatus  tAwhlch  we  have  alluded  exhibit* 
the  appearance  of  a  fire-fountain,  and  when  neatly  con- 
structed forms  an  exceedingly  elegant  toy.  On  a  pe- 
destal of  wood  or  metal,  a  glass  globe  with  a  pretty 
long  neck,  from  the  middle  of  which  spring  two 
branches,  A  and  B.  is  plarcd  in  an  inverted  position,  tho 
fim  filled  with  sniritt  of  wine,  and  the  neck 
well  corked.  The  pressure  of  the  atmo- 
sphere prevent*  the  fluid  from  escaping  at  the 
orifices  of  the  tubes  A  and  B,  while  the  ten  - 

Seratureis  undisturbed ;  but  on  applying  the 
amc  of  a  taper  to  the  drops  which  form  at 
these  orifices,  the  globe  is  heated  ;  steam  is 
formed  at  the  upper  part,  the  elastic  fore® 
of  which  causes  the  spirit  to  spring  from 
the  orifices,  and  this  taking  fire  heats  the 
globe  to  a  still  greater  degree,  and  increase » 
the  action,  so  that  two  beautiful  jets  of 
burning  spirit  of  wine  are  produced.  As 
the  pressure  of  steam  is  very  apt  to  burst  the  gh»l»e. 
the  exhibition  of  this  experiment  hi 
danger. 
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FOURTH. 

one  of  the  harmonkal  interval* ; 
contain*  four  sounds  or  term*  be- 
three  intervali ;  or  at  being  the 


rer  devi« 

hawk*,  falcons,  and  other  bird*  of  prey ; 
:  ••'<•  properly  called  falconry  and  hawking.    In  Latin 
thii  sport  waa  called  aucupium ;  from  a  via,  a  bird,  and 
cjpto.  /  take. 
FOX.   See  Vi  LPts  and  Cams. 

Fox.  A  particular  kind  of  atrand  made  of  rope-yarn*. 
FO'XGLOVE.  The  Digitalis  purpurea  ;  a  common 
bdigeoou*  plant,  the  leave*  of  whicn,  when  carefully  dried 
cud  )«>wdered,  or  made  into  a  tincture  or  infusion,  are 
tcned  In  medicine.  In  email  and  repeated  dose*  it  lowers 
the  poise  in  an  extraordinary  manner,  and  produces  de- 
•I'.ir.  and  fainting:  combined  witli  other  remedies,  it 
fxms  an  ingredient  in  some  powerful  diuretics. 

FRA'CTION,  in  Arithmetic,  is  an  aliquot  part  of 
oaky.  In  order  to  form  a  precise  idea  of  a  fraction  of  any 
unit,  ire  must  consider  the  unit  to  be  divided  into  a  cer- 
tain whole  number  of  equal  parts,  of  which  parts  wc  take 
c*e,  two,  three,  Ac.  i  the  number  of  parts  so  taken  is 
the  fraction.  The  expression  of  a 
involves  two  whole  num- 
the  number  of  part*  Into 


eighths  of  a  foot, 
In  the  first  we 


mvrvof 

The' first  of  these 

ihfr  vtxmd  the  numerator.  Thus, 
it*  twelfths  of  a  pound,  are  fraction*, 
rippoae  the  foot  or  unit  to  be  divided  into  eight  equal 
(art*,  of  which  seven  are  taken ;  so  that  eight  is  the  de- 
^r.mator  and  seven  the  ntimerator.  In  the  second  the 
acft  or  pound  is  supposed  to  be  divided  into  twelve 

•  ,;^d  parts,  of  which  five  are  taken  ;  here  twelve  is  the 
Jrt'jtninalor  and  five  the  numerator.   From  these  con- 

-  .ti  tt  re»ult«  tti.it  a  fraction  K  .1  magnitude  re- 
ferred to  a  certain  part  of  the  principal  unit,  which  part 
bmj  itself  be  considered  a*  a  particular  kind  of  unit. 
Thus  the  fraction  term  eighths  of  a  foot  being  the  same 
a*  seven  times  the  eighth  part  of  a  foot,  this  eighth  part  is 
i  particular  unit  which  the  proposed  fraction  contains 
«cbt  tiroes.    Hence  two  fraction*  are  said  to  be  of  the 

•  --j.- kind  whentbeii  denominators  arc  the  same.  For 
naiBDle,</fw  twelfths,  si*  twelfths,-  eleven  twelfths,  are 

of  the  same  kind ;  but  two  thirds  and  three 


■  to  express  fractions  by  the  numerical  digits. 
th»  numerator  l»  placed  over  the  denominator,  with  a 
Lac  or  bar  between  them.  Thus  the  fraction  three  fourth* 
11  written  \,  five  twelfths  A.  Ac.  Reciprocally,  jg, 
kr  designate  the  fractions  thirteen  fifteenths,  seventeen 
t»*ntjetb»,  Ac. 

A  frartion  may  also  be  regarded  as  the  quotient  that 
»nse*  from  the  division  of  its  numerator  by  ita  denomi- 
nator. For  example,  the  expression  seven  eighths,  or  seven 
ttae»Jjhe^ghth^part  of  unity,  is  Identical  with  t^e  ex- 

*  ram  the  definition  which  we  have  given  of  the  nu- 
r.  rator  and  denominator  of  a  fraction,  tlie  following 
ce.iequences  result:  —  1.  If,  without  altering  the  de- 
nominator  of  a  fraction,  we  multiply  or  divide  its  nume- 
rator by  any  number,  the  new  fraction  will  be  so  many 
time*  greater  or  less  than  the  original  fraction.  2.  If, 
without  altering  the  numerator,  wc  multiply  or  divide 
i  ■*■  denominator  of  a  fraction  by  any  number,  the  new 
traction  will  be  so  many  times  smaller  in  the  former  case, 
tM  to  many  times  greater  in  the  latter,  than  the  original 
fritton.  3.  The  value  of  a  fraction  is  not  altered  by 
suluplying  or  dividing  both  numerator  and  denominator 
by  the  same  number.  It  is  on  these  three  principles 
tf.it  the  practical  rule*  for  the  addition,  subtraction,  mul< 
tif  iration,  and  division 


of  fractions  are  grounded. 
tion  qf  Fractions.  —  In  order  that 
i  may  be  added  together,  or  the  one  subtracted 
from  the  other,  it  is  necessary  that  they  be  both  of  the 
ume  kind,  or  denomination ;  for  it  is  only  homogeneous 
things  that  admit  of  amalgamation.  The  fractions  J  and  \ 
rannot  be  added  together  in  their  present  form,  because 
are  of  different  denomination*.  But  fractions  con 
alsay*  be  reduced  to  the  some  denomination,  or  to  a 
<  >m:aon  denominator,  by  means  of  the  third  principle 
aijore  laid  down  ;  for  numbers  can  always  be  chosen  such 
that  if  we  multiply  the  term*  of  each  fraction  by  them 
severally,  the  resulting  equivalent  fractions  will  have  the 


i 


multiplying  the  terms  of  the 
frartkm  j  by  4,  we  get  the  equivalent  fraction  'j ;  and 

tcaltiplying  the  terms  of  \  by  3,  we  get  the  equivalent  •,. 
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The  two  proposed  fractions  are  therefore  reduced  to  the 
two  others,  j4  and  fr  the  sum  or  which  is  ft.  and  the  dif- 
ference JL.  When  any  number  of  fractions  are  to  be 
added  together  they  are  moit  conveniently  reduced  to  a 
common  denominator  by  this  rule :  —  Find  the  least  com- 
mon multiple  of  all  the  denominators  ;  divide  this  mul- 
tiple by  each  of  the  denominators  one  after  the  other  ; 
and  multiply  the  terms  of  the  proposed  fractions  respec- 
tively by  the  corresponding  quotients  thus  found ;  the  re- 
sults v.  ill  be  a  series  of  equal  fractions,  all  having  the  same 
denominator,  and  this  expressed  by  the  lowest  possible 
number.  When  this  operation  has  been  performed,  the 
or  difference  of  the  fractions  is  obtained  by  placing 
the  sum  or  difference  of  their  numerators  over  the  coin- 
mon  denominator. 

Multiplication  qf  Fractions.  —  Let  it  be  proposed  to 
multiply  j  by  f .  As  the  multiplier  8  U  equal  to  six  times 
the  seventh  part  of  unity,  it  U  obvious  that  the  product 
must  be  equal  to  six  times  the  seventh  part  of  three-fifths. 
Now  by  the  second  principle  above  laid  down,  the  seventh 
part  of  \  Is  found  by  multiplying  the  denominator  by  7 ; 
this  gives  jj.  And  in  order  to  obtain  a  fraction  six  times 
greater  than  ^,  we  must  multiply  the  numerator  by  6, 
which  gives  J§  for  the  product  required.  Hence  for  the 
multiplication  of  fractions  we  have  this  rule:  —  Multiply 
all  the  numerators  together  for  the  numerator  of  the  pro- 
duct, and  all  the  denominators  for  its  denominator. 

As  a  whole  number  can  always  be  expressed  in  the 
form  of  a  fraction  by  placing  I  under  It  for  a  denominator, 
this  rule  Includes  ail  the  different  coses. 

Division  of  Fractions.  _  Let  it  be  proposed  to  divide  § 
by  Jf.  Here  the  divisor  ^  being  equal  to  8  times  the 
11th  part  of  unity,  the  dividend  |  must  (from  the  nature 
of  division)  be  equal  to  8  tiroes  the  11th  part  of  the  quo- 
tient Bu(,  by  the  second  principle,  the  8th  part  of  |  is 
Jj,  therefore  ^  in  the  1 1th  part  of  the  quotient  required  ; 
consequently  11  times  X,  or  ta  the  quotient  itself. 
Hence  we  deduce  the  general  rule  for  the  division  of  one 
fraction  by  another :  —  Multiply  the  numerator  of  the  di- 
vidend by  the  denominator  of  the  divisor,  the  product 
will  be  the  numerator  of  the  quotient ;  and  multiply  the 
denominator  of  the  dividend  by  the  numerator  of  the 
divisor,  the  product  will  give  the  denominator  of  the 
quotient  required.  It  is  obvious  that  this  amoul 
thing  as  to  invert  the  term*  of  the  divisor, 


Fractional  expressions  are  divided  into  several  kinds 
■oper  and  improper,  simple  and  compound.  A  proper 
'fraction  is  one  whose  numerator  is  less  than  its  denomi- 
nator, and  its  value  consequently  less  than  unity.  An 
improper  fraction  is  one  whose  numerator  is  equal  to  or 
greater  than  it*  denominator,  and  its  value  consequently 
equal  to  or  greater  than  unity.  A  simple  fraction  i*  an 
expression  consisting  of  one  fraction  only.  A  compound 
fraction  is  a  fraction  of  a  fraction,  or  a  fractional  part  of 
some  whole  or  mixt  number.  And  a  mist  number  is  an 
expression  consisting  of  a  whole  number  and  a  fraction. 

The  fractions  of  which  we  have  now  spoken  are  com- 
mon or  vulgar  fractions  ;  when  the  denominators  are  10, 
100,  or  In  general  any  power  of  10,  they  become  decimal 
fractions,  aod  are  expressed  by  a  different  notation.  See 
Decimal. 

FRA'CTURE.  (Lat.  frango.  /  break.)  In  Miner- 
alogy. When  minerals  are  broken,  they  either  exhibit 
a  smooth  regular  surface,  to  which  the  term  cleavage 
i*  generally  applied  ;  or  they  give  an  irregular  or  un- 
even surface,  termed  a  fracture.  Werner,  who  first  cm- 
ployed  thl*  character  in  hi*  description  of  mineral*, 
divide*  their  various  fractures  Into  compact,  fibrous,  ra- 
diated, and  foliated.  The  terms  earthy,  granular,  vn- 
even,  hackly,  and  splintery,  the  meanings  of  which  will 
be  sufficiently  obvious,  are  employed  by  other  miner- 
alogists. 

F  RACTt'XB.  In  Surgery,  this  term  is  limited  to  broken 
bones.  Such  accidents  are  generally  the  result  of  ex- 
ternal force  ;  but  It  occasionally  happens  that  the  power- 
ful action  of  certain  muscles  may  cause  a  fracture,  a*  Is 
frequently  the  case  In  regard  to  the  patella  or  knee-pan. 
Fractures  ore  distinguished  by  surgeons  into  transverse, 
oblit/MC,  and  longitudinal,  depending  upon  the  direction 
in  which  the  bone  is  broken  ;  and  into  simple  and  com- 
pound, dependent  upon  the  circumstances  with  which 
the  injury  is  accompanied.  "By  simple  fracture  sur- 
geons mean  a  suddenly  formed  breach  in  the  continuity 
of  one  or  more  bones,  without  any  external  wound  com- 
municating Internally  with  the  fracture ;  by  a  comp<wud 
fracture  they  the  same  sort  of  injury  of 


rh  laceration  may  be  produced  by  the  protrusion  of 
or  both  ends  of  the  f 


a  ball  or 


fracture  through  the  skin,  or  b; 
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FRAISE. 

the  tame  moment 


that  It  breaks  the 


the  soft  parts  at 

bone." 

The  history  and  treatment  of  fractures  Is  an  extensive 
and  Important  department  of  surgery,  upon  which  se- 
veral treatises  have  been  written  by  very  eminent  prac- 
titioners. An  excellent  article  upon  the  subject  will  be 
found  in  Cooper's  Surgical  Dictionary,  from  which  work 
we  have  borrowed  the  above  definition. 

FRAISE.  In  Fortification,  a  kind  of  defence  which  is 
formed  by  driving  pointed  stakes  at  a  small  angle  with 
the  horizon  into  the  retrenchment  of  a  rami..  &c. 

FBAMBtE'SIA.    (Framboise,  a  raspberry.)  The 
i;  a  disease  endemic  in  the  Antilles  aud  some  parts  of 

,  which  is  attended  by  cuticular  excrei 
.  like  mulberries,  which  discharge  a 
It  is  contagious,  but  not  dangerous. 

FRAMING.  (  Sax.  rpauiinan,  to  form.)  In  Archi- 
tecture, the  rough  timber-work  of  a  house,  including 
floors,  roof,  partitions,  ceilings,  and  beams.  Generally,  any 
pieces  of  wood  fitted  together  with  mortices  awl  tenons 
are  said  to  be  framed";  as  doors,  sash  frames,  sashes,  &c. 

FKA'NCHISE.  In  Law,  a  species  of  incorporeal 
hereditament,  synonymous  with  liberty,  which  is  defined 
"  A  royal  privilege,  or  branch  of  the  king's  prerogative, 
subsisting  in  the  hands  of  a  subject."  For  an  account  of 
the  nature  of  the  elective  franchise,  see  Parliament. 

FRANCI'SCANS.  One  of  the  four  Mendicant  Orders, 
founded  by  St.  Francis  of  Assist,  in  Umbria,  in  the  year 
I'M).    See  art.  Oki.ers,  Mkmui  ast. 
FRANK.  A  coin  In  use  in  France,  equivalent  to 9  G9d. 


enjoyed  by  the 


of  both 


,  of  sending  and  receivuig  a  cer- 
of  letters  pott  free  i  abolished  Jan.  10.  1840, 

FRANK  ALE U.  In  Law,  an  absolute  right  to  real 
estate  in  Lower  Canada,  and  also  in  Guernsey  and  Jersey, 
acknowledging  no  feudal  superior,  and  consequently  not 
a  tenure.   Sec  Allodium. 

FRANKALMOIGN.  (From  two  Norman  French 
words,  signifying  free  alms.)  In  Law,  a  tenure  by  spirit- 
ual service,  where  an  ecclesiastical  corporation,  sole  or 
aggregate,  hold  land  to  them  and  their  successors  of  some 
lord  and  his  heirs  in  free  and  perpetual  alms.  Donations 
in  Frankalmoign  are  now  out  of  use,  as  none  but  the 
king  can  make  them ;  but  they  were  expressly  e: 
from  the  operation  of  stat.  12  C.  2.  c.  24.,  which 
military  tenures. 

FRANK  INCENSE  (said  to  be  to  called  from  its  li- 
beral distribution  of  odour).  The  gum-resin  oitbanum, 
which  is  the  produce  of  the  BottceUia  terrain,  and  Im- 
ported from  the  levant,  bears  the  commercial  name  of 
frankincense.  When  it  is  burned,  or  sprinkled  upon  hot 
coals,  it  exhales  a  very  fragrant  and  diffusible  odour. 

FRANKPLEDGE. or  FREEHORG.  ( German  biirge, 
pledge.)  A  celebrated  Anglo-Saxon  usage,  which  ap- 
pears to  have  been  of  two  kinds.  1.  That  which  may  be 
termed  seignorial  frankpledge,  by  which  every  lord 
(hlaford)  was  rendered  responsible  for  the  appearance 
of  his  own  men  or  dependants,  when  accused  before 
justice.  In  the  hundred!  court ;  when,  if  the  party  ab- 
sconded, the  lord  became  liable  to  the  king  in  the  amount 
of  the  "  were"  or  amercement  for  the  offence.  3.  Col- 
lective or  public  frankpledge,  which  Is  the  sense  in  which 
the  word  is  most  commonly  used  by  modern  writers,  is 
of  very  obscure  origin,  but  appears  to  have  existed  after 
the  Conquest  in  the  southern  and  eastern  parte  of  England. 
The  burghers  and  ceorls,  or  inferior  class  of  freemen, 
were  enrolled  In  small  collective  bodies  termed  t\  things 
or  decennaries  (In  many  instances  equivalent  to  the  town- 
l),  under  the  superintendence  of  a  chief  pledge  or 
t> thing  thus  organized  was  bound 
of  any  one  of  its  members  under 
view  of  frankpledge"  originated  in 
the  usage  of  calling  together  the  individuals  who  were 
enrolled  In  each  of  these  bodies  at  certain  stated  time*  ; 
which  were  usually  held  at  the  court  leet,  but  were  not 
(as  Blackstone  states  it)  the  main  object  of  that  institu- 
tion, since  courts  leet  were  held  from  an  early  period  in 
the  northern  parts  of  England,  in  which  frankpledge 
never  existed,  as  well  as  in  the  southern.  On  the  view  of 
frankpledge,  the  members  of  each  tything  also  took  the 
oath  of  allegiance  under  the  Norman  king*.  (See  Tur- 
ner's Anglo-Saxons  ;  Sir  F.  Palgrave's  Commonwealth  of 
England ;  and  art.  Court  List.) 

t- RANKS.    A  general  appellation  conferred  by  the 
Turks  and  other  Astatic  nation*  on  all  the 
of  Europe. 

FR AT E'RCULA.   The  generic  name  for  the 
See  MoaisoN. 

FRATERN ITIES.  were  associations  of  laymen  in  the 
middle  ages,  formed  for  the  purposes  of  general  bene- 
volence, and  for  the  discharge  of  other  Christian  duties. 

FRAUD.  In  Law.  is  the  general  name  for  any  species 
of  deceit  in  contracts,  either  by  suppression  of  truth  or 
of  falsehood.    The  most  complete  definition  of 
474 


FREEMASONRY. 

It  is  that  given  by  Forbes :  —  "  Dolum  malum  ease  om- 
nem  calliditatem.  fallaciam.  machinationem.  ad  circum- 
veniendum,  fallendum.decipiendiunalterum  adbibitum." 
(Story's  Commentaries  on  Equity  Jurisprudence.)  With 
a  view  to  the  provisions  of  the  English  law.  fraud* 
may  be  divided  into  such  as  are  cognizable  by  court* 
of  common  law,  such  as  are  cognisable  in  equity 
and  such  as  are  expressly  provided  against  by  i 
It  has  been  laid  down  a*  a  general  principle,  that  courts 

of  fraud  (by  making  contract?  void.  Arc.)  as*weli  a* 
courts  of  equity,  wherever  the  fraud  is  clearly  establish- 
ed ;  and  that  their  inadequacy  to  provide  a  proper  re- 
medy arise*  only  from  their  inability  to  attain  the  ne- 
cessary evidence.  But  however  this  mar  be,  it  has  Ions 
been  a  general  principle,  that  courts  of  equity,  in  the 
language  of  Lord  Coke,  have  jurisdiction  over  frauds, 
covin,  and  deceits,  for  v. hlch  there  Is  no  remedy  by  the  or- 
dinary course  of  law.  Hence  arise*  one  of  the  three  great 
branches  of  equity  jurisdiction  —  trust,  fraud,  account. 
(See  CHAKctLLOR.)  The  general  principles  of  that  juris- 
diction appears  to  be,  that  the  courts  will  relieve,  by  con- 
sidering acts  as  performed  of  which  the  performance  has 
been  fraudulently  prevented  ;  by  setting  aside  bargain* 
made  in  ignorance  of  rights,  or  where  there  is  material 
concealment  of  title,  value,  ttc. ;  or,  •■ally,  mis 
sentation  in  material  particulars.  Various  acta 
been  made  fraudulent,  so  as  to  produce  the  conseqi 
of  annulling  contracts  and  avoiding  conveyance*  " 
tutes :  e.g.  conveyance* 1 " 

by  13  Eli*,  c.  6.  ;  voluntary  conveyances.  27  EU*.  c.  4  ; 
various  contracts,  conveyance*  Ac.  not  executed  with 
the  formalities  required  by  the  Statute  of  Fraud*.  »  C.  2. 

able  by  indictment  ;"but°thel 

public,  or  such  as  arc  effected  by  mean*  of  false  tokens. 

FRE'CKLES.  Small  yellow  speck*  and  spot*  which 
appear  upon  the  face,  especially  of  fair  person*  much 
exposed  to  the  weather.  The  best  application  is  a  dilute 
spirituous  lotion  (one  part  of  brandy  to  eight  of  water ). 
with  a  few  drops  of  muriatic  acid,  so  a*  to  render  it  just 
perceptibly  sour. 

FREE'BOOTERS.  (Germ,  freibeuter*.  Fr.  flibu*- 
tiers.)  A  name  given  to  some  adventurer*  of  all  nation*, 
but  especially  of  France  and  England,  who  have  obtained 
a  place  in  history  by  the  courage  and  intrepidity  which 
they  displayed  in  executing  the  most  difficult  enterprise*. 
The  origin  of  their  history  is  merged  in  obscurity,  and 
it  is  impossible  to  ascertain  precisely  whence  their  nunc 
Is  derived ;  but  the  lUbustiert  of  the  French  naval  his- 
torians are  identical  with  the  buccaneers  of 


language.  (See  BcccANgRR*.)  The  South 
islands  formed  the  chief  theatre  of  their 
and  such  was  the  relentless  hostility  wit 
visited  the  Spaniards,  that  during  the  latl 
17th  century,  which  embraced  th 
riod  of  the  freebooters'  career, 
rations  In  the  Indian  seas  were  nearly  destroyed.  *At 
the  commencement  of  the  18th  century,  the  freebooter* 
sustained  In  their  expeditions  a  series  of  disasters,  which 
sensibly  diminished  their  numbers  ;  and  since  that  pe- 
riod the  designation  ha*  beeu  applied  indiscriminately 
to  any  individual  who  regards  "  the  universe  as  hi*  pro. 
perty,"  and  appropriate*  to  himself  either  furtively  or 
forcibly  the  possessions  of  another. 

FR  EE'  11  OLD,  in  Law,  t*  a  term  which  I*  used 
two  different  senses :  I .  To  express  the  quantity  of  e»i 
which  a  man  may  have  In  lands  or  tenements ;  and,  2.  T< 
express  a  tenure  by  which  lands  and  tenement*  are  he! 
Thus,  an  estate  of  freehold,  to  satisfy  the  full 
of  the  term,  must  be  both  sufficient  in  quantity 
and  sufficient  in  tenure. 

1.  As  to  quantity  of  interest,  all  estates  for  a  term  un 
certain  in  duration  are  estate*  of  freehold ;  and  they  arts 
divided  into  estates  of  inheritance,  and  not  of  Uiheritam-e. 
The  first  of  these  are  cither  absolute  (fee-simple) 
limited  (fee-tall,  or  fee-simple  conditional).  Thesexo 
are  estate*  for  life,  or  for  an  uncertain  period  Hmir 
within  the  term  ofailfe;  as  an  estate  granted  to  a  w  id 
durante  viduitate.  Such  estates  as  this  are  by  the  la_ 
regarded  as  estates  for  life,  determinable  on  a  given  event. 
2.  With  respect  to  tenure,  freehold  tenure  I*  derived  froi 
the  ancient  free  socage  ;  and  lands  held  by  copy  of  eou 
roll  according  to  the  custom  of  a  manor,  viz.  cony  hoi 
are  not  within  this  denomination.  But  land*  held 
custom  of  the  manor,  not  by  copy  of  court  roll,  are 
copyholds,  but  customary  freeholds. 

In  order,  therefore,  to  give  the  privilege*  or  impose 
duties  attached  by  the  law  to  freeholders  (such  as  aerv 
on  juries,  voting  at  county  elections.  Sr.),  the  estate 
respect  of  which 
either  for  life  or 
freehold  tenure. 
FREEMA'SONRY.    A  well-known 


i  such  right  or  duty  attaches  mutt 
a  greater  interest,  and  must  be  held 


».  the 


origin  of  which  has  given  rise  to  much  fabulous  narrative 


Digitized  by  Google 


FREETHINKER. 

stain  from  Egypt ;  other*  from  the  secret  associations  of 
the  Templars  (Sec  Templars,  Baphonkt.)  The  last 
•pinion  wai  illustrated  at  great  length  by  M.  Barruel 
(Jtrnwrn  du  Jiicvhtmsme  >.  who  conceived  both  Free- 
masons and  Jacobins  to  be  the  relics  of  a  long-established 
ct>a§j*iracT  for  the  subversion  of  religions  and  empires. 
B  it  our  distinct  historical  information  merely  amounts 
to  this,  that  the  fraternity  of  architects  or  builders  in 
the  middle  ages  extended  over  all  Catholic  countries, 
and  was  especially  patronized  by  the  see  of  Rome.  It  is 
to  this  craft  that  we  owe  the  magnificent  Gothic  edifices 
dedicated  to  religion,  which  contrast  so  strongly  with 
lb*  hartiarous  efforts  of  those  ages  in  most  other  depart  - 
i  of  art.  It  is  said  that  this  association  was  lntro- 
into  Scotland  in  the  13th  century,  and  about  the 
same  time  Into  England,  it  being  ascertained  that  the 
».tVi  of  Kilwinning  in  the  former  country  was  raised 
by  this  fraternity  ;  and  It  Is  believed  to  have  continued 
to  exi«t.  although  small  in  number,  in  these  two  coun- 
it  had  disappeared  from  the  Continent  The 
York  lodges  are  respectively  the  most 
in  cither  country.  But  the  mode  and  period  in 
which  the  association  became  changed  from  a  mere  pro- 
f -•-!  .:..»!  fraternity  to  ■  society  of  j*  rsoni  of  all  descrip- 
tions connected  by  secret  symbol*,  is  unknown.  It  cer- 
tainly excited  great  attention,  and  numbered  individuals 
of  high  rank  as  honorary  members,  as  early  as  the  15th 
century.  The  Scottish  masons  appointed  St.  Clair  of 
Bosltn  their  hereditary  grand-master  in  IG30;  and  the 
©See  was  resigned  by  his  descendant  in  1736,  wheu  the 
grand  lodge  of  Scotland  was  instituted.  In  1725,  the  first 
> reach  lodge  was  established ;  in  1 730,  the  first  American ; 
in  173*,  the  first  German.  From  that  period  until  the 
..'.-.•■it,  while  the  S'xietj  baa  existed  among  ourieltWlfil 
asere  convivial  and  benevolent  association,  and  has  been 
patronised  even  by  royalty  and  the  nobility,  it  has  been 
•  i\\<-  ted  on  the  <  Ymtment  to  a  varietj  of  suspicions  ;  and 
it  is  most  probable  that  political  intriguers  nave  availed 
themselves  of  the  secrecy  afforded  by  it  to  further  their 
schemes .  Indeed,  in  this  country,  the  "  Royal  Arch"  de- 
rree  is  said  to  have  been  devised  by  the  Scottish  Jacobites 
Pope  Clement  XII.  excommunicated  the  Freemason: 


in  Spain  and  Portugal :  until  recent  events,  their  name 
was  synonymous  with  that  of  deists  and  revolutionists. 
Bat  the  most  singular  chapter  in  the  history  of  the 
society  relates  to  its  fortunes  In  America ;  where  it  has 
given  origin  to  two  violent  political  parties.  The  story 
of  the  abduction  and  murder  of  a  certain  William  Morgan, 
suspected  of  having  revealed  the  secrets  of  the  fraternity, 
made  a  great  sensation  in  the  Union,  and  is  not  cleared  up 
at  this  day.  The  reader  will  find  it  detailed  and  com- 
mented on  in  MissMartineau's  recent  work.  ( See  Lawrie's 
History  of  Freemasonry,  Edin.  1804  ;  Anderson's  ditto; 
Preston's  Illustrations  qf  Masonry ;  the  Freemason's 
(inarterly  Magaxine ,  the  German  Fretmaurer  Encyclo- 
pedic. \c.) 

FREK'TH INKER.  A  term,  usually  of  reproach,  ap- 
plied to  those  who  reject  the  ordinary  modes  of  thinking 
in  matters  of  religion.  It  is  almost  synonymous  with 
Deist,  which  see. 

FREEZING.  SerFBOST. 

FREEZING  MIXTURES.  When  five  parts  of  pow- 
dered nitre  and  five  of  powdered  sal  ammoniac  are  mixed 
with  sixteen  parts  of  water,  the  thermometer  falls  in  the 
mixture  from  Kjo  to  about  10° ;  so  that  in  this  way  a 
degree  of  cold  much  below  the  freeiing  point  of  water 
may  be  artificially  and  cheaply  obtained,  for  the  salts 
may  be  again  procured  by  evaporation  and  used  repeat- 
edly, when  ice  or  snow  can  be  obtained,  the  most 
elective  freeaing  mixture  is  produced  by  mixing  it  with 
about  half  its  weight  of  salt ;  it  carries  the  thermometer 
nearly  to  0°.  The  utmost  degree  of  cold  produced  by 
the  skilful  combination  of  the  best  freezing  mixtures  has 
Dot  exceeded  140°  below  0°. 

FREIGHT.  In  Mercantile  Law,  the  sum  paid  by  the 
merchant  or  other  person  hiring  a  ship,  or  part  of  a  (hip, 
for  the  use  of  such  ship  or  part  for  a  specified  voyage, 
or  for  a  specified  time.  Freight  must  be  mentioned,  eo 
nomine,  in  a  policy  of  insurance,  and  is  not  covered  by  a 
policy  on  goods. 

FRK'SCO   PAINTING.    (It.  fresco,  fresh.)  In 
a  method  of  painting  by  incorporating  the 
•  plaister  before  it  is  dry,  by  which  it  becomes 
as  the  wall  itself.   This  method  of  painting 
is  extremely  ancient.    It  was  used  by  the  Greeks,  and 
I  even  to  Egypt.    From  difficulty  of  altera- 
is  once  absorbed,  the  greatest  pre- 
I  before  commencing  the  work. 
FRET,  or  FRETTE."  (Etymology  doubtful.)  In 
Architecture,  a  species  of  ornament  consisting  of  one  or 

more  small  fillets  meeting 
In  vertical  and  horizontal 
directions.  The  section  of 
the  channels  between  the 
fillets  is  rectangular.  The  subjoined  diagram  shows  two 
sorts  of  simple  frets ;  but  they  are  often  much  more  com- 


FRICTION. 

]  FRETS.  The  cross  bars  on  the  finger  boards  of 
I  stringed  Instruments  of  ivory  or  brass,  by  pressure  where- 
on with  the  finger  the  string  is  stopped  to  produce  a  cer- 
tain note  In  the  scale.  The  use  of  frets  Is  it  hi  continued 
on  the  Spanith  guitar,  and  was  formerly  in  constant  use 
upon  what  was  called  the  bass-viol  for  learners,  and  taken 
off  when  they  had  learnt  by  practice  to  measure  the  ac- 
curate distance  of  the  stops.  On  lutes  and  viols  they 
were  always  permitted  to  remain. 

FRIAR.  ( Let.  frater,  brother.)  A  brother  or  mem- 
ber of  any  religious  order ;  but  more  exclusively  applied 
to  those  of  the  Mendicant  Orders,  of  which  the  tour  chief 
were  the  Dominicans,  Franciscans,  Carmelites,  and  Au- 
gustine*.  See  Gamuts,  Menoicant. 

FRI'CTION.  (Lat.  frico,  /  rttb .)  In  Mechanics,  the 
resistance  produced  by  the  rubbing  of  the  surfaces  of 
two  solid  bodies  against  each  other.  If  the  surfaces  of 
bodies  were  perfectly  smooth  and  polished,  they 

it  suffering  any 

relations  between 
theory  In  respect 
of  the  different  machines  would  hold  good  without  any 
modification  whatever.  But  this  state  of  perfect  polish 
never  exists.  The  surfaces  of  all  bodies  with  which  we 
are  acquainted,  even  when  most  carefully  polished,  re- 
tain a  greater  or  less  degree  of  asperity,  which  prevents 
them  from  sliding  over  one  another  without  impediment . 
and  in  many  cases  the  resistance  thus  created  amounts  to 
a  large  proportion  of  the  whole  resistance  to  be  overcome. 
In  order,  therefore,  to  ascertain  the  real  value  of  the  effect 
of  powers  applied  to  machinery,  it  is  necessary  to  deter- 
mine the  amount  of  the  friction,  and  to  add  this  new  resist- 
ance to  that  which  is  given  by  the  theory  of  mechanics. 

The  determination  of  the  laws  of  friction,  and  its  amount 
with  respect  to  particular  substances,  have  occupied  the 
attention  of  many  experimental  philosophers  and  tnathe- 


of  great  value  to  the  practical  engirn 

There  are  two  modes  by  which  the  nature  and  ope- 
ration  oi  iricuon  may  oe  ascertained,    i  ne  nrst  u  very 


simple,  and  consists  in  merely  placing  a  heavy  body  W  on 
a  horizontal  plane  A  B,  and  elevating  the  end  of  the 
plane  till  the  body  begins  to  slide.  When  this  motion 
commences,  it  is  evident  that  the  force 
of  gravity  just  begins  to  exceed  the 
resistance  occasioned  by  the  friction  , 
and  as  the  gravity  Is  known  from  the 
weight  of  the  body  and  the  inclination 
of  the  plane,  we  nave  thus  the  means 
of  comparing  the  friction  with  a  given  force.  F'or  let  A  E 
be  drawn  perpendicular  to  the  horizontal  line  C  B  ,  then, 
since  the  weight,  the  friction,  and  the  pressure  make  equi- 
librium, if  we  take  A  B  to  represent  the  weight  W  ,t  he  force 
down  the  plane  (which  is  equal  to  the  friction)  will  be  re- 
presented by  A  E,  and  the  pressure  perpendicular  to  the 
plane  by  BE.  Hence,  putting  P  =  the  pressure.  F  —  the 
friction,  and  i  =  A  B  C,  the  inclination  of  the  plane,  we 
have  P  —  W  cot.  f,  F— W  sin.  i,  and  consequently  F—  P 
ten.  i.  The  angle  i  is  called  the  limiting  angle  of  resist- 
ance; and  tan.  f,  or  the  ratio  of  friction  to  pressure,  is 
called  the  co-efficient  of  friction 


died  the  co-efficient  of  friction 

But  this  method  is  liable  to  some  uncertainty.  Most 
bodies,  after  having  been  In  contact  for  some  time,  require 
a  greater  force  to  originate  than  to  keep  up  progressive 
motion;  but  it  Is  obvious  that  the  inclination  of  the  plane  of 
descent  marks  only  the  Initial  obstruction.  Coulomb  ac- 
cordingly adopted  a  different  mode  of  proceeding.  His 
general  method  was  to  draw  a  sort  of  loaded  sledge  along 
a  horizontal  bench,  by  means  of  weights  placed  In  a  dish 
attached  to  the  sledge  by  a  cord  passing  over  a  pulley. 
The  sledge  was  mounteu  on  sliders  of  the  substance  on 
which  the  experiments  were  to  be  made ;  and  corre- 
sponding slips  of  the  same  or  a  different  substance  placed 
under  the  sliders  on  the  bench.  This  apparatus  has  been 
called  a  tribometer.  The  following  are  some  of  the  re- 
sults which  were  obtained:  — 


Assuming  the  pressure  as  equal  to  100  parts,  the  fric- 
tion of  oak  against  fir  was  G6  in  the  direct! 
but  amounted 'only  to  16  when  moved  with  the  velocity 


tion  of  the  fibres. 
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of  a  foot  each  second  ;  the  friction  of  oak  against  oak  in 
the  direction  of  the  fibres  was  43,  and  across  them  only 
27,  the  effect  being  still  reduced  by  motion  to  10 ;  the 
friction  of  fir  against  fir  in  the  direction  of  the  fibres 
was  56,  which  sunk  to  17  during  motion  ;  the  friction  of 
elm  against  elm  in  the  direction  of  the  fibres  was  46,  and 
reduced  by  motion  to  10.  On  the  other  hand,  the  friction 
of  copper  upon  oak,  length  wise,  was  H  at  the  commence- 
ment of  the  motion,  but  increased  to  18  when  the  velo- 
city was  a  foot  in  a  second ;  the  friction  of  iron  upon  oak 
with  the  initial  velocity  was  11,  and  was  increased  by  the 
motion  to  18.  But  the  mutual  friction  of  metals  appeared 
in  general  to  be  scarcely,  if  at  all,  affected  by  motion.  In 


Digitized  by  Google 


FRICTION. 


the 
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friction  may  acquire  tta  maximum.  In  the  case  of  iron 
against  wood  at  least  4  or  .%  hour*  must  elapse  before 
the  momentary  increase  of  friction  disappears  ;  whereas 
in  the  rase  of  wood  against  wood  a  single  minute  was 
sufficient.  But  the  resistance  appears  to  increase  by 
contact,  though  lest  sensibly,  even  for  several  days.  The 
am>licati<>n  of  grease  to  the  surfaces  of  wood  produces  a 
similar  effect,  and  the  resistance  does  not  attain  its  max- 
imum till  after  a  very  considerable  time.  At  the  end  of 
5  or  G  days  the  resistance  is  perhaps  1 4  times  greater  than 
It  was  at  the  first  instant,  if  the  surface  of  contact  is  con- 
siderable In  respect  of  the  pressure ;  but  when  the  surface 
is  small,  the  friction  reaches  its 


quickly. 
An  in 


An  important  part  of  the  investigation  was  to  ascer- 
tain whether  the  friction  is  increased  by  the  velocity 
of  the  rubbing  bodies.   With  respect  to  bodies  of  the 
kind  descending  on  inclined  planes.  Coulomb  found 


half 


the  time  required  for  passing  over  the  first 
a  little  more  than  double  that  required  for  passing 
over  the  second.    But"  a  body  put  in  motion  by  a  con- 
>ratlng  force  employ?  for  passing  over  one 
ver  two  equal  consecutive  spaces,  times  that 
to  each  other  in  the  ratio  of  ^\  :  100  :  142  ; 

that  is  to  say,  if  100  units  of  time  are  consumed  in 
passing  over  the  first  space,  142  will  be  consumed  in 
passing  over  the  first  and  second  together,  and  conse- 
quently 42  in  passing  over  the  second.  Now  this  agrees 
as  nearly  as  possible  with  the  result  of  the  experiments  ; 
consequently  we  infer  that  a  load  drawn  alon£  a  smooth 

filaue  by  a  constant  accelerating  force  (that  of  a  descend- 
ng  weight  for  example)  is  uniformly  accelerated.  But 
this  requires  that  the  friction,  at  every  instant,  destroy* 
only  a  proportional  quantity  of  the  force  added  by  the 
constant  action  of  gravity.  The  conclusion,  therefore,  it, 
that,  for  moderate  velocities  at  least,  the  resistance  4*<e  to 
friction  is  a  constant  quantity,  and  very  nearly  the  same 
for  every  degree  of  velocity. 

Another  point  of  great  importance  was  to  ascertain  the 
relation  the  friction  bears  to  the  pressure  ;  for  example, 
in  what  ratio  the  friction  it  increased  by  doubling  or 
trebling  the  load.  Coulomb  found  that  when  wood  hat 
been  allowed  to  rest  on  wood  for  some  time,  without  the 
intervention  of  any  unguent,  the 


Ictlon  Is  proportional  to  the  pressure.  This  re- 
for  a  thort  time  increases  rapidly  by  the  contact, 
ins  its  maximum  in  a  few  minute*.    The  friction 


of  wood  tlldlng  on  wood  with  any  velocity  it  it  ill  propor- 
tional to  the  pressure  ;  but  the  resistance  is  much  less  in 
amount  than  that  which  It  required  to  detach  the  sur- 
faces after  tome  minutes  of  contact.  In  the  case  of  oak, 
for  instance,  the  force  required  to  detach  the  surfaces 
after  being  tome  minutes  in  repose  it  to  that  which  is 
necessary  to  overcome  friction  alone  after  motion  bat 
commenced  In  the  ratio  of  100  to  23.  The  friction  of 
metals  on  metals  is  also  proportional  to  the  pressure ,  but 
the  intensity  is  the  same,  whether  the  surfaces  have  been 
any  length  of  time  in  contact,  at  rest,  or  are  gliding  along 
w  itli  an  uniform  velocity. 

The  friction  of  heterogeneous  substances,  as  wood  and 
the  metals,  is  entirely  different  from  the  above.  In  the 
case  of  wood  against  wood  dry,  or  of  metal  against  metal, 
the  friction  of  the  rubbing  bodies  it  very  little  influenced 
by  the  velocity  ;  but  in  the  present  case  the  friction  in- 
very  sensibly  with  an  augmented  velocity.  Cou- 
inferred  that  the  friction  increased  at  the  natural 
numbers,  when  the  velocities  are  increased  as  the  squares 
of  those  numbers.  In  all  cases  of  a  hard  body  rubbing 
against  a  very  soft  substance,  the  friction  increases  re- 
markably with  the  velocity. 

Since  the  friction  Is  in  general  proportional  to  the 
pressure,  it  follows  that  It  will  not  Ik*  altered  by  increasing 
or  diminishing  the  extent  of  the  rubbing  surfaces.  Never- 
theless this  consequence  fails  in  the  extreme  cases.  The 
friction  it  sensibly  diminished  when  the  surfaces  in  action 
•re  reduced  to  the  smallest  dimensions .  Thus,  while  the 
friction  of  a  ruler  of  brass  against  a  similar  one  of  iron 
it  expressed  by  26,  It  was  found  to  be  only  17  after  the 
sli  <ige  had  been  mounted  on  4  round-headed  brass  nails, 
On  the  whole,  the  following  conclusions  may  be  stated 
at  the  general  results  of  Coulomb's  experiments  respect- 
ing the  friction  of  bodies  sliding  on  each  other. 

1.  Between  similar  substances,  under  similar  circum- 
stances, friction  is  a  constant  retarding  force.  2.  Friction 
is  greatest  between  bodies  whose  surfaces  are  rough,  and 
is  lessened  by  polishing  them.   3.  It  is  greater  between 

,  than  between  the 
4.  If  the  rubbing  sur- 
the  friction  increases  directly  as 
the  pressure,  a.  If  the  pressure  continue  the  same,  the 
friction  has  no  relation  to  the  magnitude  of  the  surface. 
6.  The  application  of  grease  in  general  d.minishes  the 
friction,  though  in  very  different  degrees. 

The  obstruction  which  a  cylinder  meets  with  in  rolling 
■loaf  a  smooth  plane  is  quite  ' 
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in  its 


and  far  Inferior  in  I 
by  the  friction  of  the 

along  a  plane.  For  example,  in  the  case  of  \ 
on  wood,  the  resistance  is  to  the  pressure,  if  the  • . 
be  small,  at  16  or  18  to  1000 ;  and  if  the  cylinder  be  largo, 
this  may  be  reduced  to  6  to  1000.  The  friction  from 
sliding.  In  the  same  cases,  would  be  to  the  pressure  a*  2 
to  10,  or  3  to  10.  according  to  the  nature  of  the  wood. 
Hence,  by  causing  one  body  to  roll  on  another,  the  re- 
sistance is  diminished  from  12  to  20  times.  It  is  there- 
fore a  principle  in  the  composition  of  machines  that  at- 
trition should  be  avoided  as  much  a*  possible,  and  rolling 
motions  substituted  whenever  circumstances  admit. 

On  this  principle  depends  the  advantage  resulting  from 
the  application  of  friction  wheels  unAfrictton  rollers.  The 
extremity  of  an  axle  C,  instead  of 
resting  in  a  cylindrical  socket,  is 
made  to  rest  on  the  circumferences 
of  two  wheels,  A  and  B,  to  the 
axles  of  which,  a  and  b,  the  friction 
is  transferred,  and  consequently 
diminished  in  the  ratio  of  the 
radius  of  the  wheel  A  to  the  ra- 
dius of  the  axle  a.  This  ingenious 
contrivance  appears  to  have  first  been  applied  by  Henry 
Sully,  in  the  year  1716.  (Deter.  Jbregee  d  une  liorloge. 
4rc  Bordeaux,  1716.) 

The  following  are  deductions  from  Coulomb's  experi- 
ments relative  to  the  friction  of  rolling  bodies :  —  1 .  Like 
the  friction  of  sliding  bodies,  it  is  a  constant  force.  2.  It 
is  affected  by  the  nature  of  the  surface  so  far  as  polish  is 
concerned ;  but  is  uot  lessened  by  the  interposition  of 
unctuous  substances.  3.  It  is  less  between  heterogeneous 
than  between  homogeneous  substances.  4.  It  is  directly 
proportional  to  the  pressure.  •'>.  It  has  no  relation  to  the 
magnitude  of  the  surface.  6.  It  is  much  less  than  in  the 
case  of  sliding  surfaces,  and  varies  in  the  inverse  ratio  of 
the  diameter  of  the  rolling  body. 

The  friction  of  the  axle  of  a  wheel  or  puller  (whether 
the  axle  itself  turns,  or  the  wheel  turns  on  the  axle)  is 
of  a  different  kind  from  that  of  a  cylinder  rolling  on  a 
plane.  It  is  less  than  that  of  sliding  but  greater  than  that 
of  rolling  bodies,  and  follows  in  all  respects  the  laws  of 
the  friction  of  sliding  bodies.  A  great  advantage  is  here 
obtained  by  greasing  the  surfaces.  By  the  application  of 
freth  tallow  the  friction  is  reduced  to  one  half. 


Friction  it 
motiou.  In 


of  the 


effectual  means  of  arresting 
,  especially  wiud-mills,  cranes, 
&c,  it  it  very  Important 
to  have  the  power  of  sud- 
denly stopping  the  ma- 
chine, or  at  least  of  con- 
trolling its  motion.  This 
is  effected  by  meant  of  a 
strong  bridle  of  wood  or 
iron,  a,  b,  c,  fixed  at  one 
end,  and  at  the  other  Tar- 
nished with  a  lever,  by 
pressing  ou  which  the  bri- 
dle is  brought  into  close 
contact  with  the  broad  rim 
of  a  wheel  w  hich  participates  In  the  general  motion  of 
the  machine.  The  bridle  may  be  made  to  bear  on  the 
whole  circumference  of  the  wheel ;  and  a  i 
sure  on  the  lever  will  produce  a  i 
destroy  the  motion  almost  instantaneously. 
Coulomb's  experiments  were  also  directed  to  j 


the  rigidity  of  ropes  when 
rs.   The  results  are  as  tol- 


bent  round  rollers  or  cylinders 

low:  — 1.  The  resistances  of  ropes  are  directly  propor- 
tional to  the  tensions  to  which  they  arc  subjected.  2.  The 
resistance  increases  with  some  determinate  power  of  the 
diameter,  and  is  greatest  in  ropet  that  have  been  strongly 
twisted,  or  are  coated  with  tar.  3.  The  resistances  are 
inversely  as  the  diameters  of  the  cylinders  about  whkh 
the  rope*  arc  bent. 

When  a  rope  is  wound  more  than  once  round  a  cylinder, 
the  resistance  increases  In  a  geometrical  progression. 
This  principle  is  frequently  applied  in  practice :  thus,  in 
arresting  the  progress  of  a  vessel,  a  rope  Is  wound  round 
a  post,  and  a  very  few  turns  It  sufficient  to  overcome  any 
force  which  the  rope  is  capable  of  withstanding. 

A  valuable  series  of  experiments  on  friction  was  made 
some  years  ago  by  Mr.  George  Hennie,  the  details  of 
which  are  given  in  the  Phil.  Trans,  for  IHS9.  The 
following  arc  a  few  of  the  results :  —  A  ssuming  as 
the  pressure  equal  to  100  parts,  the  friction  of  steel 
ice  is  1-4;  - 

ifcclbr?6; 

30;  yellow  deal  upon  yellow  deal  3ft;  sandstone  upon 
sandstone  36 ;  woollen  cloth  upon  woollen  cloth  43.  Same 
of  the  conclusions  deduced  by  Mr.  Kennle  are  as  follow  : 
—  I.  In  fibrous  substances,  such  as  cloth,  friction  Is  in- 
creased by  surface  and  time,  and  diminished  by  pressure 
and  velocity.  2.  In  harder  snbstancrs,  such  as  woods, 
and  t 
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of  unguenU  U  as  the  nature  of  the  unguents. 


without  regard  to  surface,  time,  or  velocity.  3.  Friction 
i»  greatest  with  tuft,  and  lea&t  with  hard  substance*.  4. 
The  eff«-ct 
«i'.h 
pued 

In  the  Mrmoirrs  de  r  Inst  i tut  for  1R33,  two  very  ex- 
tensive sets  of  experiments  are  described,  which  were 
mde  by  M.  Morin,  at  Metz,  under  the  auspices  of  the 
French  government,  for  the  purpose  of  verifying  or 
correcting  the  results  of  Coulomb.  In  general,  M. 
Moon's  results  duTcr  widely  in  absolute  amount  from 
1  of  Coulomb,  giving  in  some  instances  ratios  three 
as  great ;  but  they  point  to,  and  indeed  fully 
"i.  Use  same  general  conclusions.  See  Coulomb, 
da  Machines  Sunples  (Paris,  1*21),  and  Stem. 
Etr angers,  torn.  ix.  and  x. ;  Ximenes,  Teoria 
t  Pratica  detle  Resist,  de  Solids  ne' loro  Attrtli  (Pisa, 
17*2)-,  Vincc.  Phil.  Trans.,  17H5;  Kennie,  Phil.  Trams., 
,  Morin.  Mem.  de  flnstitnt,  1*33 ;  Ency.  Br,t.%  art. 
•  Mechanics."  He. 
FRICTION- WHEELS.   See  the  preceding  article. 

(Germ.  Freitag.)  The  sixth  day  of  the 
The  namo  is  derived  from  Frcya  or  Priga,  a 
piddess.  It  is  a  fast  day  in  the  Itoinish  church. 
FIUE'NDLY  SOCIETIES,  or  BENEFIT  SOCIR. 
TIES.  Voluntary  associations  of  subscribers,  for  the 
•■<jrpo-'-  of  forming  a  fund  fur  the  assistance  <if  mi  mbera 
m  sickness,  or  other  occasions  of  distress.  It  is  supposed 
by  Mr.  Turner  (in  his  History  of  the  Anglo-Saxons),  that 
the  ancient  guilds  originated  in  associations  of  this  de- 
icription.  "Of  the  various  means  that  have  been  suggested 
Ba  this  view,  and  for  enabling  the  poor  to  provide  a  re- 
source against  sickness  and  old  age.  none  seem  so  likely 
to  accomplish  their  object  as  the  institution  of  friendly 
societies  and  savings'  banks.  The  former  are  founded 
mi  a  principle  of  mutual  insurance.  Each  member  con- 
tribute* a  certain  sum,  by  weekly,  monthly,  or  annual 
subscriptions,  while  he  is  in  health  ;  and  receives  from 
the  society  a  certain  pension  or  allowance  when  he  is  in- 
r fwu-iLa.tr*  1  for  work  by  accident,  sickness,  or  old  age. 
Nothing,  it  is  obvious,  can  be  more  unexceptionable  than 
tie  principle  of  these  associations.    Owing  to  the  general 

>  until  a  comparatively  late  period 
under  30  or  U  years  of 


each  a 
able  to 
in  the 

of  their  becoming'  unfit  for  labour.  Any  single  in- 
dividual who  should  trust  to  bis  own  isolated  efforts 
would  plainly  be  placed  in  an  infinitely  more  hazardous 
position.  Whenever  an  unfavourable  contingency  exists, 
the  bat  and  cheapest  way  of  obviating  its  effects  is  by 
uniting  with  others,  each  subjecting  himself  to  a  small 
privation,  so  that  none  may  be  overwhelmed  by  any  great 
calamity.  However  industrious  and  frugal,  an  individual. 
r«x  a  member  of  a  friendly  society,  might  not  be  able  to 
insure  his  independence  ;  inasmuch  as  the  occurrence  of 
any  accident,  or  an  obstinate  fit  of  sickness,  might,  by 
throwing  him  out  of  employment,  and  forcing  him  to 
i  ir-,.  the  •  ivingn  he  had  accumulated  against  <>!<!  a^e, 
reduce  hhn  to  a  state  of  indigence,  and  oblige  him  to  be- 
di  pendent  on  the  bounty  of  others.  Hence  the  pa- 
t  utility  of  the  societies  in  question, 
these  and  other  reasons,"  says  Mr.  M'Culloch, 
A  to  find  that  friendly  societies  have  been 
introduced.  There  were  enrolled  from 
the  ! a  of  January.  1703,  to  the  commencement  of  1H32, 
so  fewer  than  19,7*13  such  societies ;  of  which  16,59ft 
,  7QD  in  Wales,  SI  44  In  Scotland,  and 
The  societies  existing  in  ISIS  are 
comprised  'ji:>A£)  individuals.  We  have, 
i,  some  doubts  as  to  the  authenticity  of  this 
nt ;  but.  If  it  may  be  depended  on,  the  societies 
now  in  existence  must  comprise  above  1 .2(10,000  mem- 
hers  !  It  should  also  be  recollected  that  the  progress  of 
tne*e  societies,  though  great,  and  most  honourable  to  the 
labouring  population  of  Great  Britain,  has  been  not  a 
hole  counteracted  by  the  ignorance  and  mismanagement 
of  their  officers,  ana  by  the  real  difficulty  of  establishing 
them  on  a  secure  foundation.  The  great  error  has  con- 
sisted in  their  fixing  too  high  a  scale  of  allowances.  At 
their  orst  institution  they  are  necessarily  composed  of 
taemhers  in  the  prime  of  life  ;  there  is,  therefore,  com- 
paratively little  sickness  and  mortality  amongst  them, 
la  consequence  their  funds  rapidly  accumulate ;  and  they 
are  naturally  tempted  to  give  too  large  an  allowance  to 
iijernU'r*  who  are  occasionally  incapacitated.  Hut 
the  circumstance*  under  which  the  society  Is  placed  at  an 
advanced  period  are  materially  different.  Sickness  and 
Qirtality  are  then  comparatively  prevalent.  The  con- 
tributions to  the  fund  decline  at  the  time  that  the  out- 
.t.iM  m.  re.-i.e  ;  and  it  ha«  not  utiireoumtlv  happened 
ttut  the  society  ha*  become  altogether  bankrupt ;  and 
that  the  old*  st  members  have  been  left,  at  the  close  of  a 
!«*>«  life,  destitute  of  all  support  from  a  fund  on 
jVybad  relied,  and  to  which  they  bad  largely  < 
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"But  the  errors  In  the  constitution  of  friendly  societies 
have  been,  in  a  great  degree,  amended.  Various  efforts, 
several  of  which  have  been  productive  of  beneficial  ef- 
fects, have  been  made  by  private  individuals  and  asso- 
ciations, and  by  the  legislature,  to  obviate  the  chances  of 
their  failure,  and  to  encourage  their  formation  on  sound 
principles.  Two  reports,  by  committees  of  the  House 
of  Commons,  on  the  laws  respecting  friendly  societies, 
printed  in  IN2A  and  I  HOT,  supply  a  great  deal  of  important 
and  useful  Information  ;  and  the  reports  and  tables  pub- 
lished by  the  Highland  Society  are  also  valuable.  There 
are,  doubtless,  several  important  points  that  still  remain 
to  be  satisfactorily  cleared  up ;  but,  in  the  mean  time, 
enough  has  beeu  done  to  enable  government  to  interfere 
with  effect  in  assisting  the  formation  of  friendly  societies 
on  a  solid  foundation.  In  this  view  several  statutes  have, 
at  different  times,  been  passed;  but  the  act  10  Geo.  4. 
c.  5ft.  repealed  all  previous  statutes,  and,  w  ith  the  act 
4  ft  5  Will.  4.  c.  40..  embodies  the  existing  Law  upon  the 
subject.  All  friendly  societies,  claiming  the  benefit  ot 
these  act*,  arc  obliged  to  submit  a  statement  of  their 
rules  and  regulations  for  the  approval  of  the  officer  ap- 
pointed by  government  for  that  purpose  ;  and  it  Is  only 
In  the  event  of  their  being  approved  by  him,  and  the 
tables  of  payments  and  allowances  appearing  suitable  to 
the  justices,  that  the  society  Is  to  be  confirmed  by  the 
latter,  and  becomes  entitled  to  the  privileges  conferred 
by  the  act  in  question.  These  consist  in  being  allowed 
to  Invest  the  funds  of  the  society  in  government  securities 
at  a  minimum  rate  of  interest  (2|d.  per  cent,  per  diem), 
and  in  the  funds  of  savings'  banks.  But  it  is,  of  course, 
open  to  any  individuals,  not  seeking  any  connection  w  ith 
government,  to  establish  friendly  societies  on  any  terms 
they  may  think  proper."  (Statistic*  of  the  British  Empire. ) 

FRIEZK.  (Ital.  fregio,  adorned.)  In  Architecture, 
the  member  in  the  entablature  of  an  order  between  the 
architrave  and  the  cornice.  It  Is  always  plain  in  the 
Tuscan  ;  ornamented  with  triglyphs  and  sculpture  in  tha 
Doric ;  in  the  Ionic  it  is  occasionally,  in  modern  or  Italian 
architecture,  swelled,  in  which  case  it  is  called  a  pule:- 
nated  or  cushioned  frieze  ;  and  in  the  Corinthian  and 
Composite  it  is  variously  decorated,  according  to  the  taste 
of  the  architect. 

FRI'GA,  or  FREYA,  In  Northern  Mythology.  Sc.- 
Odin. 


FRI'GATE,  Is  applied  to  a  ship  with  one  cov< 
gun  deck,  and  earning  more  than  twenty-eight  guns. 

FRIGIDA'RIUM.  (Lai.  frigidus,  cold.)  In  ancient 
Architecture,  the  apartment  in  which  the  cold  bath  was 
placed.    It  it  sometimes  used  to  denote  the  bath  itself. 

FRl'GID  ZONE.  The  space  about  either  pole  of  the 
earth  terminated  by  the  parallel  of  76J  degrees  of  lati- 
tude. At  this  parallel  the  sun  at  noon,  in  the  middle 
of  winter,  is  00 degrees  from  the  tenith  ;  and  consequently, 
were  it  not  for  the  refraction,  would  only  be  visible  for 
an  instant  in  the  horizon.  Within  this  parallel  the  sun 
continues  Invisible  in  winter,  and  constantly  visible  in 
summer,  for  a  shorter  or  longer  space  of  time,  depending 
on  the  distance  of  the  place  from  the  pole,  where  the  sun 
remains  for  one  half  of  the  year  above  the  horizon,  and 
the  other  half  below  it.   See  Zone. 

FRINGI'LLA.  (Lat.  fringilla,  a  chaffinch  )  A  Lin- 
na*an  genus  of  Passerine  birds,  characterised  by  a  broad- 
based,  sharp- pointed,  strong,  conical  bill :  now  raised  to 
the  rank  of  a  family.  Fringiitida?  /  including  the  buntings 
(Embcrfxa) ;  the  cross-bills  (Losia)  ;  the  grosbeaks  ( Coc- 
cothraustes)  \  the  linnets  (Linaria) ;  canary-birds  ( di- 
nar t  a  ) ;  finches  (Carduclis) ;  and  many  exotic  subgenera 
of  seed  and  grain-eating  Conirostral  birds. 

FRITH,  or  FIRTH  (Lat.  fretum,  a  narrow  tea),  is  a 
term  chiefly  applied  to  a  narrow  and  deep  inlet  of  the  sea 
upon  a  river,  as  the  Frith  of  Forth  In  Scotland.  This 
term  corresponds  to  the  fiord  of  the  Danes  and  Norwe- 
gians, who,  In  all  probability,  borrowed  it  from  the  Eng- 
lish. Both  Latin  and  Teutonic  are  derived  not  impro- 
bably from  the  same  root,  fahren,  to  pass  over  ;  whence 
ferry,  ford,  furt  (Germ.),  as  in  Frankfurt,  Erfurt,  ftc. 

Fit  IT  T.  The  materials  of  glass  are  first  mixed  to- 
gether, and  heated,  so  as  to  expel  water,  and  Induce  fu- 
sion i  the  mass  thus  obtained  is  called  Fritt. 
FROG.  Sec  Batrachia  and  Rana. 
FROND.  A  combination  of  stem  and  leaf  In  one 
organ,  as  in  I.cmna .  Marchantia,  and  such  plants.  It  is 
often  also  misapplied  to  the  leaves  of  palm-trees  and 
ferns,  which  differ  in  no  respect  from  common  leaves. 

FRONDE,  WAR  OF  THE.  That  maintained  by  the 
malcontent  partisans  of  the  parliament  in  France,  under 
the  regency  of  Louis  XIV'.,  against  the  government  of 
Cardinal  Mazartn.  The  name  of  Fronde  (sting)  was 
given  to  this  war  in  consequence  of  some  incidents  of  a 
street  quarrel,  which  have  been  differently  represented. 
The  party  opposed  to  government  was  called  that  of  the 
Fronde  ;  and  the  word  Frondcurs  has  hence  acquired  in 
the  French  language  the  signification  of  discontented 
politicians.  Among  the  best  authorities  to  consult  on 
this  period  of  French  history  are,  Mallly.  Esprit  de  Us 
'  ,  2  toU.  Paris,  1772 ;  the  well  knowu  Memoirs  of 
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Cardinal  de  Retx  ;  and  those  of  Guy  Joly,  2  vols.  Amit.  I 
1718.   See  also  other  Memoirs  in  Petitot's  General  Col- 
lection. 

FRONS.    In  Mammalogy,  the  region  of  the  cranium  ! 
between  the  orbit*  and  the  vertex.   In  Ornithology,  the 
cpacc  between  the  base  of  the  bill  and  the  vertex. 

FRO'NTAL  BONK.  The  front  bone  of  the  head, 
which  forms  the  forehead. 

FRO'NTIER  (Ital.  frontiera,  Lat.  front),  mean*  the 
boundary  of  a  state,  or  the  territories  adjacent  to  the 
boundary.  The  best  frontier  is  the  sea ;  next  best,  great 
rivers  or  mountains,  as  the  Rhine,  Rhone,  Alps,  and 
Pyrenees.  Prussia  has  the  worst  frontier  of  any  Euro- 
pean state,  and  will  run  a  great  chance  of  being  anni- 
hilated on  the  occurrence  of  a  Continental  war. 

FRONTISPIECE.  (Lat.frons./rof*/,  and  inspk-io, 
/  look  upon.)  In  Architecture,  the  face  or  fore  front  of  a 
house ;  but  more  usually  applied  to  the  decorated  en- 
trance of  a  building.  This  term  is  also  used  for  the  or- 
namental first  page  of  a  book,  being,  as  the  derivation 
imports,  that  nart  which  first  meets  the  eye. 

FRONTLET.  In  Ornithology,  the  margin  of  the 
head  behind  the  bill  of  birds,  generally  clothed  with  rigid 
bristles. 

FROST,  In  Meteorology,  ts  the  freezing  or  congela- 
tion of  water  or  the  vapours  of  the  atmosphere  by  cold. 
Water  begins  to  freeie  when  the  temperature  of  the  air 
Is  such  that  the  mercury  in  Fahrenheit's  thermometer 
stands  at  32°.  At  this  temperature  ice  begins  to  appear, 
unless  some  circumstance,  for  example  the  agitation  of 
the  water,  prevents  its  formation.  As  the  cold  increases 
the  frost  becomes  more  intense,  and  liquids  which  resist 
the  degree  of  cold  required  to  congeal  water  at  length 
pass  into  the  solid  state.  Frost  is  peculiarly  destructive 
to  vegetation.  During  severe  frosts  almost  all  vege- 
tables fall  into  a  state  of  decay,  and  even  a  moderate  de- 
gree of  frost  is  sufficient  to  destroy  many  of  the  more 
tender  kinds.  The  injury  which  vegetables  sustain  from 
frost  is  greatest  when  It  Is  preceded  by  a  thaw  or  copious 
rain*  ;  for  the  plants  are  then  saturated  with 
which,  expanding  in  bulk  as  it  passes  In 
produces  the  rupture  of  the  vegetable  fibres.  Fruits  are 
In  like  manner  destroyed  by  frost.  Their  watery  portion 
is  changed  into  crystals  of  ice,  which,  occupying  a  greater 
space  than  the  fluid  from  which  they  were  produced, 
burst  the  small  vessels  in  which  they  are  formed  ;  hence 
the  fruit  is  deprived  of  its  flavour,  and,  when  thaw  takes 
place,  falls  Into  putrefaction. 

The  hoar  frost  or  white  frost,  which  appears  In  the 
mornings,  chiefly  in  autumn  and  spring,  is  merely  frozen 
dew.  It  Is  generally  the  consequence  of  a  sudden  clear- 
ing up  of  the  weather  after  rain,  when  a  considerable 
degree  of  cold  is  produced  by  the  rapid  evaporation.  In 
our  European  climates,  it  usually  Happens  that  after  a 
fall  of  rain  the  wind  shifts  into  a  northern  quarter,  and 
the  atmosphere  suddenly  clears  up.  When  this  takes 
place  during  the  night,  or  early  in  the  morning,  a  strong 
radiation  of  heat  from  the  earth  commences,  the  cooling 
effect  of  which  is  Increased  by  the  copious  evaporation 
from  the  wet  surfaces  of  the  plants  and  the  grass.  The 
influence  of  evaporation  on  the  phenomenon  is  obvious 
from  this,  that  the  moisture  which  app  ears  In  the  form 
of  dew  before  sunrise  Is  often  changed  Into  rime  or  hoar 
frost  on  the  appearance  of  that  luminary 
the  atmosphere  begins  to  be  « 


is,  that  at  the  atmosphere 
sun's  rays,  the  evaporation  is 
quently  the  cold  at  the  wet  surface  of  the  ground  aug- 
mented. Hence  we  see  the  reason  why  frosty  nights  are 
•o  much  more  prejudicial  to  the  tender  shoots  of  plants 
when  they  are  succeeded  by  very  bright  mornings. 
Hence  also  hoar  frost  is  formed  on  grass  or  plants  when 
the  thermometer,  placed  a  few  feet  above  the  ground,  in- 
dicates a  temperature  three  or  four  degrees  above  the 
frees ing  point. 

Various  projects  have  been  proposed  at  different  time* 
to  avert  the  disastrous  effects  of  the  morning  frosts  on 
vegetation  in  spring ;  but  unfortunately  It  Is  only  on  a 
very  limited  scale  that  any  means  can  be  adopted  for  the 
purpose.  Whatever  prevents  the  formation  of  dew.  will 
protect  plants ,  hence  a  covering  of  net  or  thin  gauze  will 
often  preserve  the  blossoms  of  wall-fruit.  But  the  most 
effectual  means  is  to  check  the  radiation  by  screening 
the  plant  from  the  chilling  aspect  of  the  clear  sky.  See 
Dbw. 

FRUIT,  in  Botanical  language,  it  the  ovarium  or 
the  pistlllum  arrived  at  maturity  ;  but  the  term  is  com- 
monly extended  to  whatever  is  combined  with  the  ovarium 
when  it  is  ripe.  It  comprehends  many  kinds  of  what 
are  commonly  called  seeds  ;  as  those  of  corn,  buckwheat, 
caraway,  parsley,  Ac. ;  as  well  as  the  succulent  inflores- 
cence of  the  pine-apple,  which  is  a  matt  of  ovaria  and 
envelope*  In  a  consolidated  condition. 

FRUST,  or  FRUSTUM.  (Lat.  frustum,  cut  off.)  In 
Architecture,  a  piece  cut  off  from  a  regular  fiirurc,  as 
the  shaft  of  a  column  Is  a  frustum  of  a  paraboloid. 

FR  U'STU  M.  In  Geometry,  the  part  of  a  solid  next  the 
base,  form**!  by  cutting  off  the  top ;  or  it  is  the  part  of  any 
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solid,  at  a  cone,  a  pyramid,  Ac,  between  two  planet,  which 

may  be  either  parallel  or  inclined  to  each  other.  Tti« 
frustum  of  a  pyramid,  when  the  cutting  plane  it  parallel 
to  the  bate,  it  equal  to  the  turn  of  three  pyramids  who»e 
bases  are,—  1st,  the  lower  bate  or  end  of  the  frustum  ; 
2d,  the  upper  bate  ;  and  3d,  a  surface  which  is  a  geo- 
metrical mean  between  these  two.  Hence  the  solid  con- 
tent  of  such  a  frustum,  whatever  be  the  figure  of  the  base, 
it  found  by  this  rule :  —  Add  into  one  sum  the  area  of  the 
two  ends  and  the  mean  proportional  between  them,  then 
one  third  of  that  turn  will  be  the  area  of  the  base  of  an 
equal  prism  having  the  tame  altitude  as  the  frustum  ;  and 
consequently  thit  area  multiplied  into  the  altitude  gives 
the  solid  content  of  the  frustum. 
FRU'TEX  (1 


),  it  a  plant  whose 
arc  perennial,  and  proceed  directly  from  the  surface  of 
the  earth  without  any  supporting  trunk. 
FUE'L.   (Norm.  Fr.  fuayl.)   Any  combustible  sub- 


It  used  for  the  production  of 
stitutes  a  species  of  fuel ;  and  in  this  extended  sense  of 
the  term,  alcohol,  wax,  tallow,  coal  gas,  oil.  and  other 
inflammable  bodies  which  are  occasionally  used,  especially 
in  the  chemical  laboratory,  as  sources  of  heat  at  well  at 
light,  might  be  included  under  it  But  the  term  fmei  is 
more  properly  limited  to  coal,  coke,  charcoal,  wood,,  and 
a  few  other  substances,  which  are  our  common 
of  heat,  and  at  such  are  burned  in  prates,  tt 
places,  and  furnaces  of  different  descriptions. 

In  this  couutry  coal,  from  its  abundance  and  cheapness, 
it  the  commonly  employed  fuel ;  but  where  wood  is 
abundant,  or  where  its  value  it  Utile  more  than  that  of 
felling  it.  it  it  used  cither  in  its  original  state  or  in  the 
form  of  charcoal.  But  whatever  substance  It  used,  the 
ultimate  elements  of  fuel  are  carbon  and  hydrogen  .  ai»d 
the  beat  which  it  evolved  by  their  combustion  is  derived 
from  their  combination  at  high  temperature*  with  the 
oxygen  of  the  air :  the  results  or  products  of  thit 
bustion  are  carbonic  acid  and  | 
the  atmosphere  by  the  Sue  or  < 
to  furnaces  and  fireplaces . 

It  is  essential  to  good  and  i 
bejfree  fromjnoUture;  for  unless  it  be  dry.  much  of  the 

moisture  into  vapour :  hence  the  superior  value  of  old. 
dense,  and  dry  wood,  to  that  which  is  porous  and  damp  ; 
hence  also  the  greater  quantity  of  heat  evolved  during 
the  combustion  of  charcoal  as  compared  with  that  of 
wood,  for  even  the  driest  wood  always  retains  a  certain 
quantity  of  water  ;  hence  also  coke  gives  out  more  heat 
than  pit  coal,  partly  because  it  it  absolutely  dry,  and 
partly  because  miring  the  combustion  or  heating  of  cossi, 
tar,  oil,  water,  and  gas  are  evolved,  all  of  which  carry  off 
a  certain  proportion  of  the  heat  in  a  latent  form.  A 
pound  of  dry  wood  will,  for  instance,  beat  36  pounds  of 
water  from  32°  to  212°,  and  a  pound  of  the  tame  wood  in 
a  moist  or  fresh  state  will  not  beat  more  than  'lb  pounds 
from  the  same  to  the  same  temperature ;  the  value,  there* 
fore,  of  different  woods  for  fuel  is  nearly  inversely  at  their 
moisture,  and  thit  may  be  roughly  ascertained  by  f 
bow  much  a  given  weight  of  their  shavir 
them  at  212°. 

Charcoal  U  itself  very  hygrometric,  I 
to  air  increases  in  weight  to  the  amount  of  10  or 
cent,  in  consequence  of  the  absorption  of  humidity :  a 
pound  of  dry  charcoal  is  capable  of  raising,  when  pro- 

BfcrrS 73  pound'  *  wau'r  from  thcfree,ingtoU>e 

The  different  kinds  of  pit  coal  give  out  variable  quan- 
tities of  heat  during  their  combustion  ;  upon  an  aver 
one  pound  of  coal  should  raise  GO  pounds  of  water  from 
the  freezing  to  its  boiliug  point.  The  heating  power  of 
coke  as  compared  with  coal  is  nearly  In  the  ratio  of  7S>  to 
6*J:  a  pound  of  good  coke  will  heat  from  64  to  66  puumis 
of  water  from  32°  to  212° ;  its  power,  therefore,  is  about 
nine  tenths  that  of  wood  charcoal. 

The  value  of  turf  and  peat  at  fuel  tt  liable  to  much  va- 
riation, and  depends  partly  upon  their  density,  and  par  1 1  v 
upon  their  freedom  from  earthy  impurities.  A  pound  «>i 
turf  will  heat  about  26  pounds  of  water  from  32°  to  21 
and  a  pound  of  dense  peat  about  30  pounds :  ' 
pressing  and  drying  peat  iU  value  as  a  fuel  ts  | 
creased.  , 

The  following  table,  by  Dr.Urc,  thowt  the  quantity  o 
water  raised  from  32 to  212°  by  one  pound  weight  ot  tin 
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FUEROS. 

combustibles  enumerated  in  the  first  column ; 
hows  the  number  of  pound*  of  boiling  water 
te  sane  weight  of  fuel  will  evaporate,  and  the 
air  absolutely  consumed  during 
^tity  of  air,  however,  as  given  in 

ch  of  the  Air  passes  the  fuel  without 
with  it  so  aa  to  have  iu  oxygen  coo- 
_;  power  also,  ai  represented  by  this 
he  practically  attained. 
FUE'ROS.  U  the  term  by  which  in  Spain  the  peculiar 
nrfsts  and  privileges  of  certain  provinces  are  distinguished . 
1:  correspond*  to  the  old  French  word /or  or  /or*;  and  is 
sud  to  be  derived  either  from  the  Latin  word  forum,  or 
•  hat  is  more  probable)  from  the  Spanish  fuera,  which 
►  /-.j>;i.-»  outitds  <>r  xiutkoul,  thereby  indicating  tin-  differ- 
ence which  exist*  between  the  administration  of  the  pro- 
vinces in  which  the  fuero*  prevail  from  that  of  the  other 
constituent  parts  of  the  Spanish  monarchy.  The  history 
of  the  fueroa  is  lost  in  their  profound  antiquity  :  but 
there  can  be  little  doubt  that  their  origin  may  be  fairly 
associated  with  the  political  existence  o?  the  brave  Can- 
tabriaas.  who  were  never  wholly  subjugated  to  the  Ko- 
i  yoke,  and  who  even  when  partially  vanquished  still 
"  their  ancient  laws  and  customs  inviolate.  Be 
tins  as  it  may,  it  1*  well  known  that  from  their  earliest 


religiously  observed  both  by 
and  the"  people.  In  this  atate  they  re- 
till  the  year  1235,  when,  on  the  accession  of  Thi- 
beatt,  a  French  prince,  to  the  crown  of  Navarre,  some 
misunderstanding  having  arisen  respecting  the  nature 
and  extent  of  the  fueros,  It  became  necessary  to  embody 
them  In  a  written  code,  which,  with  some  considerable 
enlargement  sanctioned  by  Charles  V'.,  was,  down  to  the 
period  of  the  but  revolution,  faithfully  recognised  by 
all  the  monarch*  of  Spain  as  the  magna  charta  of  the 
Basque  Province*.  Though  the  immunities  of  the  pro- 
vinces. Guipoeeoa,  A  lav  a.  Biscay,  and  Navarre,  exhibit 
considerable  difference  in  detail,  their  main  features  are 
marked  by  a  striking  uniformity,  the  form  of  government 
which  prevails  iu  each  province  being  essentially  repub- 
lican in  all  its  branches.  In  the  province  of  Uiscay,  for 
which,  with  a  few  modifications  more  or  less 
serve  as  an  example  for  the  other  pro- 
the  royal  authority  is  purely  nominal.  The  only 
of  the  crown  consists  in  nominating  the  corre- 
Ln  the  state  ;  but  even  this  ap- 
is subject  to  the  approval  of  certain  members 
(called  deputation)  of  the  junta  or  states,  in  whose  as- 
strobiles  be  has  a  scat  and  vote.  In  the  junta  is  vested 
the  chief  management  of  affairs.  This  assembly  forms, 
with  the  exception  of  the  American  congress,  by  far  the 
most  popularly  constituted  representative  body  in  mo- 
dern times,  the  right  of  voting  being  conferred  on  every 
nan  who  possesses  a  domicile  within  the  lordship  ;  and 
its  chief  duties  consist  in  administering  the  affairs  of  the 
common wealth,  in  collecting  the  taxes,  in  providing  for 
the  protection  and  defence  of  the  country,  in  nominating 
the  official  servants  of  the  government,  and  Iu  forming  of 
Itself  a  conrt  of  appeal  from  the  decisions  of  the  corregidor. 
Of  the  privileges  and  immunities  of  the  province  itself 
the  following  are  the  principal :  —  Freedom  from  paying 
any  imposts  but  those  due  from  the  Inhabitants  to  their 
own  lordship,  and  which  are  fixed  by  themselves,  and 
additionally  whatever  gratuitous  contributions  may  be 
<Wtned  necessary  to  meet  the  extraordinary  emergencies 
of  the  state  ;  the  enjoyment  of  the  privileges  of  nobility 
in  the  Castilian  dominions  on  merely  proving  a  descent 

ring 

of  the  lord*hip  ;  to 


to  permit  no  eitanco  or  royal  monopoly,  as  in 
of  Spam;  exemption  from  duty  on  imported 
merchandise ;  to  have  no  royal  administration,  except 
that  of  the  post -office ;  to  admit  no  Spanish  troops  within 
the  territory  •  to  furnish  no  recruits  for  the  royal  army  ; 
to  defend  their  territory  with  their  own  means  and  blood  : 
and  to  visit  with  summary  punishment  all  who  may  be 
convicted  of  extortion,  or  of  any  attempt  to  injure  or  even 
to  interfere  with  the  constitution  of  the  province.  These 
details,  borrowed  chiefly  from  an  able  article  on  this 
subject  In  the  Monthly  Chronicle  for  Nov.  1*39,  will 
convey  to  the  reader  some  idea  of  the  nature  and  extent 
of  the  fuerot,  the  maintenance  of  which  formed  the  sole 
prourvd  for  the  sanguinary  hostilities  which  for  the  last 
few  years  devastated  the  northern  provinces  of  the  Spanish 
territory ;—.  hostilities  which  have  at  length  happily  been 
pot  an  end  to  by  the  formal  recognition  of  all  the  rights, 
privileges,  and  ancient  customs  of  the  Basque  Provinces. 
«o  the  part  not  only  of  the  Spanish  government,  but  also 
of  the  Cortes.  (For  further  information  on  this  subject, 
1  to  a  masterly  resume  of  a  work  en 


FUMIGATION. 

por  cl  Rep  Don  Cariot,  nnettrot  tenor,  .v  IT1':  : 
commenced  in  far  Timet  of  Oct.  14.,  continued  In  the 
same  journal  lGth  Nov.  1839.  and  ended  March  1840.) 

FUGA,  or  FUGUE.  (Let.  fuga.yfsg*/ )  In  Music,  a 
composition  wherein  the  different  parts  follow  each  other, 
each  repeating^ 

^FT'GLE'fi1o!',Uor"  FLUC 
sioned  officer ,  appointed  to  take  his  place  in  front  of  a 
regiment  as  a  guide  to  the  soldiers  In  the  movements  of 
the  drill.  The  word  is  derived  from  Germ,  flugel,  <i  trovg. 

FU'LCRA.  (Lat.  fulcrum,  a  prop.)  A  term  Invented 
by  Linnarus  to  denote  a  tendril,  a  prickle,  a  spine,  a  hook, 
or  any  other  process  by  whirh  plants  are  enabled  to  sup- 
port themselves  upon  other  plants. 

FU'LCRUM  (Lat.).  in  Mechanics,  is  the  fixed  point 
about  which  a  lever  moves.   See  Lever. 

FU'LGUKA.  (Lat.  fulgor,  an  effulgence.)  The  ge- 
neric name  of  certain  singular  insects  of  the  order  //  • 
moptera,  and  family  L'icadaria,  w  hich  have  the  fore- part 
of  the  head  produced  in  the  form  of  a  snout  or  largo 
hollow  receptacle ;  and  the  antenna*  inserted  beneath 
the  eyes,  only  three- jointed,  and  terminated  by  a  slender 
bristle.  It  is  asserted  by  one  naturalist  (Mad.  Merian), 
that  the  frontal  projection  emits  a  bright  light;  but 
others  who  have  had  opportunities  of  making  observ- 
ations on  the  "  living  lantern-fly,"  as  the  larger  species  is 
called,  have  not  witnessed  the  exercise  of  Its  Illuminating 
powers.  If  it  really  possess  them. 

ra  lantrmaria  is  a  native  of  Sc.uth  America ; 
eandclaria  of  China.  There  are  many  other 
the  Linnscan  generic  character,  but 
form  the  subgenera  Otiocctuj,  Lustra,  I  tutu, 
I'lecihtptera,  Issus,  Anotia,  Delpkax,  Fulgora  proper,  Ac, 
In  the  family  Fulgorid*. 

FULGURA'TION.   A  term  applied  by  the  asaayer  to 
the  sudden  brightening  of  the  fuaed  globule  of  gold  or 
'»lastr 


The  Fulgora  lant 
the  Fulgora  eandcU 
species  included  in 


silver  wheti  tho  1 
its  surface. 

FU'LICA.  (Lat.  fuliga;  fromfullgo.  toot.)  The  name 
of  a  genus  of  Wading  birds  of  the  family  MacrodttctyLr, 
now  restricted  to  those  which  have  a  strong,  moderate- 
sized,  straight,  conical,  and  compressed  bill,  with  a  di- 
lated naked  plate  at  the  base  of  the  upper  mandible:  the 
toes  are  furnished  at  the  sides  with  a  scalloped  mem- 
brane ;  the  *ings  middle-siied.  The  British  species,  or 
common  coot  (Fultca  atra).  Is  well  known:  all  its  con- 
geners approach  more  or  less  to  Us  sooty  or  blue-black 
colour. 

FU'LLERS'  EARTH.  A  mineral  essentially  com- 
posed  of  silica  and  alumina,  with  about  34  per  cent,  of 
water,  used  in  fulling  cloth.  Like  other  toft  aluminous 
minerals,  it  has  the  pro|<et ty  of  absorbing  grease.  It  oc- 
curs In  Hampshire,  near  Woburn  In  Bedfordshire,  and  at 
Nuffield  In  Surrey:  its  exportation  was  formerly  for- 
bidden under  severe  penalties.  In  most  cases  soap  is  now 
substituted. 

FU'LLING.  The  art  of  cleansing,  scouring,  and  press- 
ing stuffs,  cloths,  stockings,  sc.,  to  render  them  stronger, 
firmer,  and  closer  ;  It  is  also  called  mining,  because  these 
cloths,  Ac.  arc  in  fact  scoured  by  a  water  mill.  (See  Ire's 
Dictionary  of  Art*.  Sfc.) 

F'ULM*IN  ATES.  (Lat. (ulmea,  a  thunderbolt.)  Com- 
pounds of  the  fulminic  acid  with  various  bases,  all  more 
or  less  possessed  of  the  property  of  exploding  or  deto- 
nating by  beat  or  friction.  The  fulminates  of  silver  and 
mercury  (or  fulminating  silver  and  mercury)  are  objects 
of  manufacturing  interest ;  the  former  being  used  In  de- 
tonating bonbons,  and  the  latter  more  largely  and  Im- 
portantly as  a  priming  for  the  percussion  caps  of  gun 
locks. 

FU'LMINATING  POWDER.  A  compound  of  three 
parts  of  nitre,  two  of  purified  pear  lash,  and  one  of  flowers 
of  sulphur,  carefully  mixed  and  dried  before  the  fire : 
t  20  grains  of  this  powder  heated  upon  an  iron  plato 
a  slow  fire  become  brown  and  pasty ;  a  blue  flame 
ii  appears  upon  it,  and  immediately  after  the  whole 
explodes  w  ith  a  stunning  report. 

FULMINA'TION,  used  synonymously  in  a  general 
sense  with  denunciation  ;  but  applied  more  peculiarly  to 
the  excommunications  or  anathemas  pronounced  by  the 
papal  see. 

FULMI'NTC  ACID.  An  acid  composed  of  2  equi- 
valents of  cyanogen  =  52,  and  2  of  oxygen  — -  16.  cor- 
responding therefore  in  ultimate  composition  with  the 
cyanic  acid.  In  combination  with  the  oxide  of  silver  and 
oxide  of  mercury,  this  acid  constitutes  fulminating  silver 
and  fulminating  mercury. 

I-TMARIA'CEJE.  (  Fumarla,  one  of  the  genera. )  A 
natural  order  of  herbaceous  Exogens,  Inhabiting  all  tem- 
perate climates,  and  related  to  J'apnrcraceit  so  nrarly 
as  to  be  incorporated  witb  them  by  some  writers.  Their 
sensible  propel  ties  are  not  of  any  value  ;  a  few  are  ob- 
jects of  cultivation  for  their  beauty. 

FUMIGA'TION.  (Lat.  fumigo.)  The  diffusion  of 
certain  vapours  through  the  air,  for  the  purpose  of  de- 
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FUNCTION. 

gated  for  the  same  purpose.   Acid  vapours  have  fre- 
itly  been  used  for  thin  purpose ;  there  are,  however, 


very  few  which  are  at  ail  effectual,  and  some  of  them, 
such  as  vinegar,  only  nerve  to  cover  bad  smells  without 
destroying  noxious  effluvia.  There  is  no  substance  so 
certain  in  its  effects  as  chlorine ;  and  it  is  cheap,  and 
easily  obtained  either  from  muriatic  acid  and  black  oxide 
of  manganese,  or  from  a  mixture  of  salt,  sulphuric  acid, 
and  black  oxide.  In  inhabited  rooms  it  requires  to  be 
cautiously  used,  in  consequence  of  its  bad  effects  upon 
the  respiratory  organs  ;  but  even  here  it  may  be  so  ex- 
tensively diffused  as  to  be  effective  in  destroying  noxious 
matters,  without  serious  injury  to  persons  who  breathe 
the  atmosphere.  When  a  room  can  be  shut  up  it  may 
be  freely  used,  and  it  should  be  generated  in  saucers 
placed  in  different  parts  of  the  apartment  (if  a  large  one} ; 
and  not  upon  the  ground,  but  upon  shelves  high  up  in 
the  room,  for  chlorine  being  heavier  than  air  is  thus 
more  quickly  and  rapidly  diffused.  Infected  clothes  and 
furniture  may  at  the  same  time  be  subjected  to  its  action. 
Of  all  common  diseases,  the  scarlet  fever  is  that  which 
appears  to  require  the  most  scrupulous  attention  to  care- 
ful fumigation. 

FU'NCTION,  in  Analysis,  signifies  any  mathema- 
tical expression  considered  with  reference  to  its  form,  and 
not  to  the  value  which  it  receives  by  giving  particular 
values  to  the  symbols  contained  in  it.  Thus  a  +  x  and 
a7  +  x*  are  both  functions  of  x,  though  of  different  forms. 
In  whatever  manner  an  expres*ion  may  be  compounded 
of  constant  and  variable  quantities.  It  is  always  called  a 
function  of  the  variable  quantities  only,  because  it  is  only 
with  reference  to  the  manner  in  which  the  variables  enter 
into  the  expression  that  it  Is  necessary  to  consider  the 
function.  Thus  the  above  expressions,  as  well  as  the 
following,  a  +  log.  x,  h  +  sin.  »  x,  c>,  arc  all  functions 
of  x,  the  quantities  a.  b,  p,  c,  being  constant,  and  inde- 
pendent of*.  The  calculus  of  functions  may  be  regarded 
as  standing  In  the  same  relation  to  algebra  that  algebra 
occupies  with  regard  to  common  arithmetic.  The  defi- 
nite abstract  numbers  about  which  arithmetic  is  concerned 
are  in  algebra  laid  aside  for  symbols  of  general  number, 
thus  enabling  its  to  express  a  definite  operation  performed 
on  an  indefinite  number.  In  the  calculus  of  functions 
the  generalization  is  carried  a  step  farther  ;  the  definite 
character  of  the  operation  is  dropped,  and  indefinite 
symbols  of  op  ration  are  used,  which  may  be  unknown, 
but  determinable  by  certain  conditions  ;  or  arbitrary,  or 
conventionally  definite,  to  denote  particular  operations. 
(See  "  Calculus  of  Functions,"  in  the  Eney  .Metrop .,  by 
Mr.  De  Morgan  ;  also  Babbage't  Elementary  Treatise  on 
the  Calculus  i\f  Functions  ;  Lagrange,  Thiorie  des  Func- 
tions Analy  liquet ;  Cauehy.  Court  <f  Analyse  and  Ele- 
ment du  Calnti  Infin. :  Peacock's  Algebra.  &c.) 

FUNDAMENTAL  BASS.  In  Music,  the  Ion 
or  root  of  a  chord,  which  is  found  by  inverting  its 
so  as  to  set  them  In  thirds  above  such  root. 

FUNDS.  PUBLIC.  The  name  given  to  the  public 
funded  debt  due  by  government. 

The  practice  of  borrowing  money  In  order  to  defray  a 
part  of  the  war  expenditure  began,  in  this  country,  in  the 
reign  of  William  III.  In  the  Infancy  of  the  practice  it 
was  customary  to  borrow  upon  the  security  or  some  tax, 
or  portion  of  a  tax.  set  apart  as  a  fund  for  discharging 
the  principal  and  interest  of  the  sum  borrowed.  This 
discharge  was,  however,  very  rarely  effected.  The  public 
exigencies  still  continuing,  the  loans  were,  in  most  cases, 
either  continued,  or  the  taxen  were  again  mortgaged  fur 
fresh  ones.  At  length  the  practice  of  borrowing  for  a 
fixed  period,  or,  as  it  is  commonly  termed,  upon  t  rrnin- 
able  annuities,  was  almost  entirely  abandoned  ;  and  most 
loans  were  made  upon  interminable  annuities,  or  until 
such  time  as  it  might  be  convenient  for  government  to 
pay  off  the  principal. 

In  the  beginning  of  the  funding  system,  the  term  fund 
meant  the  taxes  or  funds  appropriated  to  the  discharge 
of  the  principal  and  interest  of  loans  ;  those  who  held 
government  securities  and  sold  them  to  others  selling, 
of  course,  a  corresponding  claim  upon  some  fund.  But 
niter  the  debt  began  to  grow  large,  and  the  practice  of 
borrowing  upon  interminable  annuities  had  been  intro- 
duced, the  meaning  attached  to  the  term  fund  was  gra- 
dually changed ;  and  instead  of  signifying  the  security 
upon  which  loans  were  advanced,  it  has.  for  a  long  time, 
signified  the  principal  of  the  loans  themselves. 

Owing  partly,  perhaps,  to  the  scarcity  of  disposable 
capital  at  the  time,  but  far  more  to  the  supposed  Inse- 
curity of  the  revolutionary  establishment,  the  rate  of  in- 
terest paid  by  government  in  the  early  part  of  the  funding 
system  was,  comparatively,  high.  But  as  the  country 
became  richer,  and  the  confidence  of  the  public  in  the 
stability  of  go*  eminent  was  increased,  ministers  were 
enabled  to  take  measures  for  reducing  the  interest,  first 
iu  1716.  and  again  in  1749. 

During  the  reigns  of  William  III.  and  Anne,  the  in- 
terest stipulated  for  loans  was  very  various.  But  in  the 
reign  of  George  II.  a  different  practice  was  adopted.  In- 
stead of  varying  the  interest  upon  the  loan  according  to 


the  state  of  the 


FUR. 

ket  at  the  time,  the  rate  of 
at  three  or  three  anA  a  kaj 
per  cent. ;  the  necessary  variation  being  made  iu  the  prin- 
cipal funded.  Thus,  suppose  government  were  anxious 
to  borrow,  that  they  preferred  borrowing  in  a  3  percent, 
stock,  and  they  could  not  negotiate  a  loan  for  less  than  4  J 
per  cent.,  they  effected  their  object  by  giving  the  lender, 
in  return  for  every  ljtKtf.  advanced,  160/.  3  per  cent,  stock ; 
that  is,  they  bound  the  country  to  pay  him  or  his  assig- 
nees 4J.  lfia.  a  year  in  all  time  to  come,  or  otherwise  to 
extinguish  the  debt  by  a  payment  of  ISO/.  In  conse- 
quence of  the  prevalence  of  this  practice,  the  principal  of 
the  debt  now  existing  amounts  to  nearly  two  Jij'ths  more 
than  the  sum  actually  advanced  by  the  lenders. 

Some  advantages  are.  however,  derivable,  or  supposed 
to  be  derivable,  from  this  system.  It  renders  the  ma- 
nagement of  the  debt,  and  its  transfer,  more  simple  and 
commodious  than  it  would  have  been  had  it  consisted  of 
a  groat  number  offunds  bearing  different  rates  of  interest: 
and  it  la  contended  that  the  greater  field  for  spoculatioa 
afforded  to  the  dealers  in  stocks  bearing  a  low  rate  of  in- 
terest has  enabled  government  to  borrow,  by  funding 
additional  capitals,  for  a  considerably  less  payment  on  ac- 
count of  interest  than  would  have  been  nece»»ary  hid  no 
such  increase  of  capital  been  made.  See  National  Dkbt. 

FU'NERAL  (Lat.  funus),  may  be  defined  generally 
as  the  last  rites  performed  to  a  decca*ed  person,  of  what- 
ever nature  they  may  be,  whether  of  Interment,  burning. 

Among  the  ancients  ceremonies  of  tint 
ed  by  processions,  and  gladiatorial 
ly  followed. 


particularlywhere  the  deceased  was  of  high  rant  or  other- 
wise distinguished,  by  a  discourse,  or  funeral  oration, 
pronounced  in  his  praise.  (See  Sem  lti  hi,  Rnta  or.) 

FU'NGI.  A  large  natural  order  of  plants  of  a  very  tow 
organization,  consisting  chiefly  of  cellular  tissue,  some- 
times intermixed  with  floceulent  matter,  and  very  rarely 
with  spiral  vessels.  They  inhabit  dead  and  decaying 
organic  bodies,  and  are  also  a  common  pest  to  living 
plants,  upon  which  they  prey  in  the  name  manner  a* 
vermin  and  intestinal  worms  upon  animals.  A  vast 
number  of  species  are  described  by  writers  upon  funp, 
called  mycologists ;  and  they  are  often  of  great  impor- 
tance to  man  either  for  their  use  or  their  mischievous 
qualities.  The  common  mushroom,  the  truffle,  and 
morel,  are  delicacies  well  known  at  table:  ergot  is  va- 
luable in  obstetric  practice  as  a  uterine  stimulant ;  very 
many  are  dangerous  poisons.  Blight,  mildew,  rust, 
brand,  &c,  are  diseases  caused  by  the  ravages  of  mi- 
croscopic fungi ;  and  finally  the  destructive  effects  of  dry 
rot  are  owing  to  the  attacks  of  Meruit  us  lachrytnans  and 
many  other  species,  some  of  which  arc  microscopic.  The 
best  general  work  on  Fungi  is  Fries's  ,~ 
cum.  Numerous  species  are  figured  in 
ville.  Bulliard,  Sowerby.  Corda,  and  Sees  vou  Ei 

FUNGI'COLA.  (Lat.  fungus,  a  mushroom,  aud  culo, 
to  inhabit.)  The  name  of  a  family  of  Coleopterans,  com- 
prehending those  which  are  found  on  mushrooms. 

FUNGI'LLIFO'RMIS.aLalin  term  signifying  mush- 
room-headed,  is  applied  to  any  bodies  ha\  iug  a  short  thick 
figure,  one  end  ol  which  is  I 
other. 

FU'NGIN.   The  fleshy  part  of 
by  digestion  in  hot  water. 

FU'NGUS,  in  Surgery,  is  a  term  applied  to  the  too 
luxuriant  formation  of  flesh  about  an  ulcer,  or  w  hat  u 
commonly  called  proud  flesh. 

FUNI  CULAR  MACHINE.  (Lat.  funis, a  rape.)  In 
Mechanics,  If  a  body  fixed  to  two  or  more  ropes  is  sus- 
tained by  powers  which  act  by  means  of  those  ropes,  the 
assemblage  is  called  the  funicular  machine,  or  rape  ma- 
chine. If  a  rope  U  stretched  horisontally  between  two 
points,  its  own  weight  alone  will  prevent  it  from  becom- 
ing perfectly  straight,  whatever  force  be  employed 
stretching  it ;  and  a  very  small  force  applied  at  it* 
point,  at  right  angles  to  its  direction,  will  be  i 
a  very  great  resistance  at  the 


may  lie  made  to  raise  a  very  great  weight  to  a  minute 
height.  This  method  of  applying  force  is  familiar  to  seamen, 
who  frequently  have  recourse  to  it  in  bracing  their  sails. 

FUNI'CULUS.  A  prolongation  of  the  placenta  in 
the  shape  of  a  cord,  to  which  the  ovules  are  attached. 

FU'NNKL.  (Lat.  infundibulum.)  In  Architecture, 
the  upper  part  of  a  chimney.  In  common  life,  it  is  a 
trumpet-mouthed  utensil,  with  a  pipe  fixed  to  the  apex 
for  the  purpose  of  conveying  liquors  into  a  vessel  without 
spilling  them. 

FU'NNKL- SHAPED.  In  Botany :  used  in  describing 
the  general  form  of  a  calyx,  corolla,  or  other  organ,  the 
tube  of  which  is  like  a  funnel  or  inverted  cone  ;  that  la, 
narrowest  at  the  base  and  widest  at  the  orifice. 

FUR.  ( Fr.  fourrure.)  The  coated  skins  of  wild  ani- 
mals, especially  of  those  of  high  northern  latitudes  ;  such 
as  the  wolf,  bear,  beaver,  &c.  The  hair  or  fur  is  cleansed, 
and  the  skin  is  generally  slightly  tanned  or  tawed.  Tbo 
most  valuable  furs,  such  as  ermine  and  sable, « 
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RFIKA'CEOU 


FURFURACEOUS. 

Vhen  unprepared,  or  merely  dried,  the  fur 


>(  peltry. 

(Lat.  Vfur.  bran.)  A 
ipy-lied  to  certain  eruptions  in  which  the  cuticle  peels  off 
ii  tralet :  also  to  a  branlike  sediment  which  U  sometimes 
chserved  in  the  urine. 

Fl'RIES  (Furisr),  In  Mythology,  calbM  by  the 
Greek*  Erirmye*  (*E#<mnf )  and  Eumenidc*  ('Evuniiu ). 
vrr  the  avenging  deities,  who  punished  gods  and  men 
i>T  their  transgressions  against  those  whom  they  wore 
N-Qnd  to  esteem  and  reverence.  Their  number  was  not 
fcwd,  though  sometimes  they  were  considered  to  be  three 
•uteri.  Tbe  Athenians,  who.  according  to  Plutarch 
i  >*oo),  were  particularly  addicted  to  this  sort  of  cu- 
ptrmttm,  called  them  also  2s*m«u  eHsu,  the  venerable 
futtdfUtt,  their  true  names  being  considered  ominous. 
By  tins  name  they  were  mentioned  in  the  oaths  taken  at 
ti'  Areopagus. 

Ft'RL.   In  Navigation,  to  roll  the  tail  up  and  confine 
it  closely  to  the  yard ;  the  tail  being  gathered  up  by  the 
the  leech  or  edge  is  passed  along  the 


yard  to  the  middle  or  bunt,  where  the  body  of  the  sail, 
tr*  lone  and  clews,  are  collected.  In  this  way  the  sails 
<J  »  man  of  war  arc  remored  nearly  out  of  view  in  an 


incredibly  short  space  of  time. 
Fl'RLONG.    An  English  measure  of  length, 
:*!-.t!v  the  Hphth  part  "1  .1  mile. 

FU'RLOUGH.  In  Military  language,  signifies 
mission  granted  to  an  officer  or  soldier  .to  absent 
fur  i  given  time  from  military  duty. 

FU'RNACE.    (  Lat.  fornax.)   An  apparatus  wherein 
is  placed  a  cavity  to  contain  combustible  matter,  which 
u  various  ways  la  supplied  with  air  to  facilitate  its  com  - 
Vbtkm.   The  two  classes  Into  which  furnaces  arc  di- 
<*S«1  are  air  or  wind  furnaces,  and  blast  furnaces.  In 
(■  r ■  i . •  r  th<-  air  \%  rf>n<iuct<il  through  tip1  lire  by  the 
'i^i^ht  of  a  funnel  or  chimney  which  communicates  with 
:t ;  in  the  latter,  tbe  action  of  bellows  or  some  other 
;  vumatic  apparatus  supplies  the  air.  The  word  furnace 
tis  generally,  however,  a  more  circumscribed  applica- 
tion; being  applied  usually  to  an  apparatus  for  the  fu* 
k«o  of  metal*,  or  to  that  used  in  a  chemical  laboratory. 
FU'RNITURR.    In  Printing,  the  material*  used  to 
of  type  to  their  proper  length  ;  also  to 
when  Imposed,  to  a  just  distance  from 
*t  is  printed  and  folded 
inifonn.  (  Sc  Imposing.) 
It  exists  of  pieces  of  oak  wood  planed  up  to  specific 
•  "kw**es.  and  to  about  half  an  Inch  high:  side»ttcks 
!  fiM>tiek*.  which  are  Bland  at  the  MBWM  of  the 
{ages,  and  made  thinner  at  one  end  than  the  other,  to 
*.low  the  quoin  to  secure  them  more  effectually ;  and 
quotas  or  wedges,  usually  made  of  beech  wood,  with 
*~irh  the  pages  are  wedged  up  in  a  chase.   See  Cham;. 

I'i'isittk.  (Fr.  fournlr.  to  fumitk.)  In  Architec- 
ture, the  visible  brasswork  of  locks,  knobs  to  doors,  win- 
do*  •butters,  and  the  like. 

FU'RRING.  (Fr.  fourrer,  to  thrust  in.)  In  Archi- 
tecture, the  small  slips  nailed  on  joists  or  rafters,  where 
na*  parts  of  them  are  lower  than  others,  or  where  the 
wrtsee  is  not  regular,  so  as  to  bring  the  boarding  they 
*r*  to  receive  into  the  same  planes. 
FURU'NCULUS.  (Lat.  furo,  /  rage.)  A  boll  |  an 
tumour,  which  generally  has  a  central  core, 
'in  full  and  healthy  habits.  Where  bolls  pre- 
»«l  in"  delicate  constitutions,  they  generally  indicate  a 
cachectic  state,  which  Is  often  corrected  by  a  course  of 


^  other,  so  that  when  the  sb< 


'-vvawilla. 
H  RZE.   A  prickly  bush,  found 
England  and  ther 
i  which  it 


GABELLE. 

to  which  the  chain  is  a 

should  be  Inversely  as  the  tension  of  the  chain 
in  that  position.  Within  certain  limits  this  is  nearly 
true ;  and  If  we  assume  with  Hooke  that  the  force  of  • 
spring  Is  proportional  to  the  distance  to  which  it  is  drawn 
from  the  position  of  rest,  and  also  lay  aside  all  consider- 
ation of  the  length  of  the  chain  wrapt  about  the  fusee,  It 
would  be  easy  to  show  that  the  fusee  should  be  the  solid 
generated  by  the  revolution  of  the  equilateral  hyperbola 
about  its  asymptote.  This  conclusion  is.  however,  by  no 
means  correct ;  but  though  the  subject  has  been  treated 
by  several  eminent  mathematicians,  very  little  practical 
advantage  has  been  derived  from  the  theoretical  inves- 
tigations. In  fact,  a  moderate  approximation  to  the  true 
figure  (whatever  that  may  be)  is  all  that  can  be  attained 
In  practice,  and  all  that  Is  necessary. 

FU'SIBLE  METAL.  An  alloy  of  eight  oarts  of  bis- 
muth, five  of  lead,  and  three  of  tin.  It  liquefies  at  a  tem- 
perature below  212°. 

FU'SIBLE  SALT  OF  URINE.  A  name  by  which 
the  old  chemists  designated  the  ammonio-phosphate  qf 
todn.  obtained  by  the  evaporation  of  urine. 

FUSIL  (Fr.fuaee).  in  Heraldry.  Is  a  bearing  of  a 

the  lozenge  ;  its 
two 


it  by  some  supposed  to  have 
I ;  a  conjecture  rendered  probable  by  its 
to  bear  the  more  rigorous  of  our  winters, 
for  sterile  soil  has  caused  It  to  be  exten- 
_  for  fences  In  such  land,  as  a  cover  for  game 
s  shelter  for  young  plantations.     Its  young  and 
^derer  shoots  are  browsed  upon  by  sheep  and  cattle. 
R-xantsU  call  it  Ulex  Europitus,  and  class  It  with  the 
1-^itninous  order. 
FUSE'E.  In  Watch-work,  that  part  of  the  machinery 
is  wound,  and  which  Is  immedi- 
ately acted  upon  by  the  main- 
spring.   The  use  of  the  fusee  is  to 
equalize  the  action  of  the  spring. 
In  proportion  as  the  spring  be- 
comes unwound,  its  effort  conti- 
nually relaxes  ;  so  that  if  the  first 
wheel  were  attached  to  the  barrel, 
as  Is  often  the  case  in  common 
watches,  the  inequality  of  the  im- 
"■■  i:n,*  p.mer  »(>»iM  pr<«lu.-e  ,»  i-urre,]«i:i,lmg  im-«jii:ilitv 
>o  the  rate  of  going.   In  order  to  correct  this,  one  end  of 
chain  is  attached  to  and  wound  round  the  barrel  in 
siuert  the  main-spring  is  contained  ;  while  the  other  end 
i*  roiled  about  the  fusee,  which  has  a  cotdcal  shnpe,  and 

first  wheel.   The  principle 


Fu'sil.  A  light  musket  nearly  similar  to  a 
but  In  general  more  neatly  finished.  The  fusil  was  ori- 
ginally used  by  officers  attached  to  light  companies  ;  and 
In  the  British  army  it  has  given  its  name  to  several 
regiments  called  the/sui/iVrs.  The  bore  is  usually  calcu- 
lated for  balls  of  eighteen  to  the  pound  ;  and  the  length 
of  the  barrel  is  from  thirty-four  to  thirty-eight  Inches, 
FUST.  The  same  as  Friar,  which  tee. 
FU'STIAN.  (Fr.  fustainc.)  A  thick  twilled  cotton, 
of  which  velveteen,  corduroy,  and  thickset  art)  varieties. 
{See  Velvet.)  Fustian  Is  generally  dyed  of  a  deep  olive 
or  lead  colour. 

Fustian,  in  Criticism,  is  applied  to  writingt  remark- 
able for  a  forced  elevation  of  style,  or  for  an  exaggerated 
or  unnatural  use  of  metaphors  or  other  rhetorical  figures. 

FU'STIC.  A  yellow  dye  stuff.  There  are  two  kinds 
of  fustic  occasionally  used  by  dyert.  Old  Juitic  it  the 
wood  of  a  large  tree,  tbe  Morus  tinctoria,  which  grows 
abundantly  In  many  parts  of  the  West  Indies  and  Ame- 
rica ;  it  gives  a  dingy  yellow  dye.  and  is  chiefly  useful  in 
the  production  of  compound  colours.  Young  Justtc  is  tbo 
Hhuscottnus,  or  Venice  sumach,  a  shrub  growing  in  Italy 
and  the  touth  of  France ;  it  gives  a  greenish-yellow  dye, 
and  Is  alto  used  as  an  accessory  material. 

FU'TTOCK  PLATES.   Flat  iron  bars  or  plates, 
receiving  at  one  end  the  lower  dead-eye  of  the 
rigging,  and  at  tbe  other  the  futtock  shroud. 

TU'TTOCKS.  In  Nautical  language,  the  I 
tween  the  floor  timbers  and  the  top  timbers. 


G. 

G.  The  seventh  letter  of  the  English  alphabet,  but  the 
third  In  those  of  all  the  Oriental  languages,  and  also  of  the 
Greek.  The  form  of  our  G  is  borrowed  from  the  Roman 
alphabet.  G,  in  English,  has  two  sounds :  before  a,  o, 
and  m,  and  occasionally  before  I  and  e,  it  Is  the  medial 
letter  of  the  guttural  order  ;  the  other  sound,  which  it 
possesses  only  before  e  and  i,  Is  one  of  the  medial*  of 
the  sibilant  series.  The  guttural  G  is  liable  to  a  variety 
of  changes  In  different  dialects  and  languages.  (See 
Penny  Cyelo.)  G.as  a  Roman  abbreviature,  is  used  for 
gratis,  gens,  gaudium,  tec.  G.  V.  signifies  genio  urbis, 
G.  L.  genio  loci,  and  G.  P.  R.  gloria  popuU  Romani.  As 
a  numeral  it  denoted  400,  — 

G  quadringento*  .lent  on  it  rat  ira  terabit. 

On  the  Fren  h  coins  G  indicates  the  city  of  Poictiers ; 
and  in  chronology  it  Is  the  seventh  Dominical  letter.  G, 
In  music,  is  the  fifth  note  or  degree  of  the  diatonic  scale, 
corresponding  to  the  sol  of  the  French  and  Italians.  It 
is  used  also  to  designate  the  treble  clef. 

GABE'LLE.  (Probably  derived,  through  some  un- 
known inflexion,  from  the  Teutonic  word  geben,  to  gire.) 
Any  Impost  laid  on  commodities  was  originally  thus 
termed  In  France  ;  as,  gabelle  de  vin,  de  draps,  &c. :  but 
the  word  acquired  in  the  course  of  time  the  peculiar  sig- 
nification of  a  duty  on  salt,  which  is  meant  when  the 
word  "gabelle"  is  used  simply.  The  Gabelle  was  first 
established  In  the  early  part  of  the  14th  century,  during 
the  reign  of  Philip  de  Valois,  and  with  a  brief  Interrup- 
tion of  five  years,  from  1340  to  1345,  continued  to  be  levied 
down  to  the  reign  of  Louis  XVI.,  at  which  time  the  re- 
venue it  produced  was  estimated  at  38  millions  of  francs. 
The  distribution  of  this  tax  was  most  capricious  and  ar- 
bitrary, some  provinces  having  been  altogether  exempt 
from,  some  more  and  others  lets  subject  to,  its  operation  : 
and  it  may  safely  be  affirmed  that  tbe  ga»>elle  was  one  or 
ft.  r— <  «,,.«  I-PC-J  on  F„nc.  pr^lou.,,  ft. 
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GABIONS. 

(See  Com.  Diet.,  art. "  Salt ;  " 


Snpp.  Encyc.  Brit.) 
GA'BIONS.  in  Fortification, 


of 


twigs,  which,  being  filled 
from  the  cnetur'i  Are. 

GA'BLK.   (Brit,  from  gavel.)   In  Architecture,  the 
vertical  triangular  piece  of  wall  at  the  end  of  a  roof,  from 
the  level  of  the  cave*  to  the  summit. 
GA'DFLY.  See  (ErrarM. 

GA'DOIDS,  Gadoid*.  (Gr.  >*.'<;,.  a  fish.)  A  family 
of  soft-finned  fishes,  which  belong  to  the  section  Sub- 
brackiant,  or  those  which  have  the  ventral  tins  below 
or  in  advance  of  the  pectorals,  and  of  which  the  cod-fish 
(Gadus  morrkua.  Linn.)  may  be  regarded  as  the  type. 

The  general  character  of  the  Gadoid  family  is  as  fol- 
lows :  —Body  moderately  elongati-d,  sub- compressed,  and 
covered  with  soft  and  very  numerous  scales;  head 
smooth  ;  jaws  and  front  of  the  vomer  armed  with  pointed, 
unequal,  moderate,  or  small  teeth,  disposed  in  several 
rows,  like  a  rasp  ;  gill-openings  large,  and  with  seven 
rays  ;  most  of  the  species  with  two  or  three  dorsal  and 
one  or  two  anal  fins ;  stomach  strong  and  capacious ; 
crecal  appendages  very  numerous ;  air-bladder  la-ge, 
with  strong  parletes,  often  dentated  laterally.  The 
greater  number  of  the  cod  tribo  inhabit  the  seas  of  cold 
or  temperate  latitudes  .  their  flesh  is  white  and  well-fla- 
vourcd ;  they  are  most  prolific,  and  constitute  the  most 
important  subject  of  fisheries.  The  great  sand-bank  of 
Newfoundland  is  the  most  famous  of  the  cod-fisheries  : 
here  100,000,000  pounds  weight  have  been  taken  by  the 
British  alone  in  one  year. 

GA'DOLINI'TE.  A  mineral  found  almost  exclu- 
sively in  Sweden,  containing  yttria  and  oxide  of  cerium  ; 
named  in  honour  of  Dr.  Gadolin,  who  discovered  yttrla. 

GAFF.  The  boom  or  yard  extending  the  upper  edge 
of  what  are  called  fore  and  aft  sails.  The  gaff  turns 
round  the  mast,  against  which  It  rests  in  a  circular 
opening  (called  the  Join*)  as  an  axis.  It  ii  supported  by 
two  independent  ropes  ;  the  throat  halliards  at  the  mast, 
and  the  peak  halliards  at  the  outer  end.  It  Is  steadied, 
when  the  sail  is  not  set,  by  ropes  at  the  extremity  called 

tflG  AGE,  or  GAUGE.  (  Ang.  S.  S«XS«ari.  to  bind  or  con- 
fine.) In  Architecture,  the  length  of  a  slate  or  tile  below 
the  lap  ;  also  the  measure  to  which  any  substance  is  con- 
fined. Plasterers  use  the  word  to  signify  the  greater  or 
less  quantity  of  plaster  of  Paris  used  with  the  common 
plaster  to  accelerate  its  setting. 

Gage.  In  Physics,  an  instrument  or  apparatus  for  mea- 
suring tho  state  of  a  phenomenon.  Gage  of  the  air  pump 
is  merely  a  barometer  communicating  with  the  inside  of 
the  receiver,  which  marks,  in  the  usual  manner,  the 
pressure  of  the  air  within  the  receiver  by  the  height  of 
the  equiponderant  column  of  mercury,  and  consequently 
shows  the  degree  to  which  the  air  is  rarefied.  A  short 
barometer  may  be  employed  for  this  purpose  ;  but  in  this 
it  will  not  be  affected  till  the  rarefaction  of  the  air 


case  it  will  not  be  affected  till  the  rareraction  of  the  air 
has  been  carried  so  far  as  to  correspond  with  the  length 
of  the  tube.  An  instrument  for  the  same  purpose,  but 
on  a  different  principle,  was  Invented  by  Smeaton,  and 


from  its  form  called  the  pear-gage.  It  is  a  vessel  sus- 
pended in  the  receiver,  and  exhausted  to  the  same 
degree  ;  but  when  the  rarefaction  is  carried  as  far  as  in- 
tended, the  open  orifice  of  the  gage  i«  let  down  into  a 
vessel  containing  mercury,  which,  on  the  rcadmission  of 
the  air,  is  forccdup  Into  the  pear,  and  the  degree  of  rare- 
factiou  is  judged  of  by  the  quantity  of  mercury  Intro- 
duced. The  Idea  is  Ingenious ;  but  the  indications  given 
by  this  instrument  aro  not  correct.  For  Wi 
.\  1  m  1 1  m  i  1 1.  n  ;  voter -gage,  see  HYDROsfsrria. 

GAILLARDE.  dial.)  The  name  of  a  lively  dance 
peculiar  to  Italy,  and  supposed  lo  have  been  practised  by 
the  ancient  Romans,  whence  it  is  sometimes  designated 
Romanesque. 

GALA'CTOPOIE'TIC.   (Gr.  milk,  and  ram, 

/  wiaJtr.)  ^j1^""  applied^  by  some  medical  writers  to 

milk. 

GALA'GO.  See  OToucircs. 

GALA'NGAL.  A  dried  root  brought  from  China  ;  It 
has  an  aromatic  smell,  and  a  pungent  bitter  flavour,  and 
was  formerly  used  in  medicine.  The  greater  galangal  is 
the  produce  of  the  Kampfcrio  galanga,  and  the  lesser  of 
the  Alaranta  galanga. 

< .  \  1.  Ai'Il.h'A.  A  genus  of  long-tailed  (macrourous) 
Crustacea,  including  some  very  beautiful  species  (Gal. 
rugosa,  ttrigosa,  et  squamifcra),  occasionally  found  on 
the  British  coasts.  The  true  Galatheca  have  the  thorax 
oblong  or  ovoid,  the  median  antennsc  produced,  and  the 
ncers  elongated.  This  term  is  derived  from  the  cele- 
rated  nymph  of  that  name. 
GA'LAXY,  or  MILKY  WAY.  (Gr.  ymXm,  milk.)  In 
Astronomy,  "  that  great  luminous  band  which  stretches 
every  evening  all  across  the  sky,  from  horizon  to  horiion, 
and  which  forms  a  zone  completely  encircling  the  whole 
sphere,  almost  in  a  great  circle.  At  one  part  It  sends  off 
a  kind  of  branch,  which  unites  again  with  the  main  body, 


E 


GALL  BLADDER, 
after  remaining  distinct  for  about  ISO  < 

ages  the 

the  stars  ;  and  w  hen  ex- 
amined through  powerful  telescopes  is  found  to  con- 
sist entirely  of  stars,  scattered  by  millions,  like  glittering 
dust,  on  the  black  ground  of  the  general  heavens.  ' 
( Her sc/uTs  Astronomy ;  Cabinet  Cyclopedia.)  The  phe- 
nomena of  the  milky  way,  says  the  same  illustrious  au- 
thority, "  agree  with  the  supposition  that  the  stars  of  our 
firmament,  instead  of  being  scattered  in  all  directions  in- 
differently through  space,  form  a  stratum,  of  which  the 
thickness  is  small  in  comparison  with  its  length  and 
breadth,  and  In  which  the  earth  occupies  a  place  some- 
where about  the  middle  of  its  thickness,  and  near  the 
point  where  it  subdivides  into  two  principal  lamina?,  in- 
clined at  a  small  angle  to  each  other.  For  It  Is  certain 
that  to  an  eye  thus  fituated,  the  apparent  density  of  the 
stars,  supposing  them  pretty  equally  scattered  through 
the  space  they  occupy,  would  be  least  In  a  direction  of 
the  visual  ray  perpendicular  to  the  lamina,  and  greatest 
in  that  onts^readth^  increasing  rapidly  In  puting  from 

in  the  atmosphere  thickening  into  a  decided  fog  bank  near 
the  horiion  by  the  rapid  Increase  of  the  mere  length  of  the 
visual  ray.  Accordingly  such  Is  the  view  of  the  construe 
tion  of  the  starry  firmament  taken  by  Sir  William  II.  r- 
schel,  whose  powerful  telescopes  have  effected  a  complete 
analysis  of  this  wonderful  zone,  and  demonstrated  the 
fact  of  it*  consisting  entirely  of  stars."  (P.  376.)  See  St \*. 

GA'LBANUM.  A  slightly  fetid  gum-resin,  produced 
by  the  Galbanum  officinale.  It  is  imported  from  Turkey 
and  the  East  Indies  for  medical  use,  but  is  a  drug  of  little 
importance. 

GA'LBULA.  (Lat.  the  name  of  a  bird  In  Martius.) 
A  genus  of  Scan  so  rial  birds  closely  allied  to  the  kingfishers 
by  their  elongated  sharp-pointed  beak,  the  upper  ridge 
of  which  is  angular;  and  by  their  short  feet,  the  anterior 
toes  of  which  are  almost  wholly  united  :  these  toe*,  how- 
ever, are  not  precisely  the  same  as  those  of  the  king- 
fishers. The  plumage  of  the  species  of  GaibuJa,  which 
are  called  by  the  French  "  jacamars,"  is 
as  that  of  the  kingfishers,  and 
lustre.  They  are  solitary  birds,  that  live  In 
feed  on  inserts,  and  build  on  low  bushes. 

GA'LBULUS.  In  Botany,  a  term  invented  by  Gart- 
ner, to  denote  a  form  of  fruit  similar  to  a  cone,  excepting 
that  the  galbulus  is  round,  and  has  the  heads  of  the  car- 
pels much  enlarged.  Example  — the  fruit  of  the  ju- 
niper. 

GA'LEA,  In  Antiquity,  was  the  b 
used  in  battle  by  the  Roman  soldiers. 

Jam  icalram  Pallas  rt  nzida 
*  urru«;u<-  rt  rabimo  p&mt. 

The  galea  was  used  for  the  same  defensive  purposes  as 
the  cassis ;  but  differed  from  it  in  this,  that  while  the 
cassis  was  of  metal,  the  galea  was  originally  of  hides.  It 
was  too  heavy  for  general  use ;  hence  each  army  w  as  at- 
tended by  galearii,  a  species  of  military  domestics,  whose 
duty  it  was  to  carry  the  galea?  of  tba, soldiers. 

GALE'NA.   (Gr.  y*>m,  1  shine.)    Native  aulphuret 
of  lead. 

GA'LENISTS.  In  Ecclesiastical  History,  a  subdivi- 
sion of  the  sect  called  Watcrlandians  In  the  17th  cen- 
tury. {Motheim,  Transl.,  vol.  v.  496.)  In  Medical  His- 
tory the  followers  of  Galen  were  so  termed,  in 
to  the  practitioners  of  the  chemical  school. 

GALE  OF  WIND.  The  sea  term  for  a  continued 
storm  of  wind :  the  lowest  degree  is  the  fresh  Kale,  the 
next  a  strong  gale,  and  the  next  a  heavy  or  hard  gale 

GA'LEOPlTHE'CUS.  (Gr.  ymXtt,  a  ureas**, 
an  ape.)  A  genus  of  Insectivorous  Mammalia,  having 
the  bones  of  the  arm  and  leg,  but  not  those  of  the  digits, 
excessively  elongated,  and  supporting  extensive  lateral 
folds  of  skin  serviceable  as  a  parachute,  but  not  as  or- 
gans of  flight.  The  species  are  restricted  to  the 
islands  of  the  Indian  archipelago  ;  their  Inferior 
are  remarkable  for  their  complex  I 
a  comb. 

GALERU'CA.  (Lat.  galerus,  a  cap  or  tst/t.)  A 
genus  of  Tetramcrous  Coleoptcra.  now  the  type  of  an  ex- 
tensive family  (Galcrucida-),  including  amongst  other 
subgenera  the  noxious  turnip  flies  (Haltica).  All  the 
Galcnseidee  are  vegetable-feeders,  both  in  their  larva 
and  perfect  state.  There  are  about  a  dozen  known 
British  species  of  Galeruca  proper,  which  are  small,  and 
generally  dark  or  dull-coloured  beetles. 

GALIA'CEAS.  (Galium,  one  of  the  genera.)  A  na- 
tural order  of  herbaceous  Exogens,  Inhabiting  tho  cooler 
parts  of  the  world.  They  are  distinguished  from  Csm- 
chonacear  by  their  square  stems  and  verdcillatc  leaves 
without  stipules.  The  Rubra  tinctoria  yields  madder, 
and  some  of  the  other  species  produce  a  similar  colouring 
substance.  The  torrefied  grains  of  Galium  are  said  to 
be  a  good  substitute  for  eoflee,  awl  the  f 
verum  are  used  to  curdle  milk. 

GALL.   See  Bilk. 

GALL  BLA'DDER.  An  oblong 
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felt 


GALLEON. 

under  part  or  the  liver.   It  retain*  | 


GALL  NUTS. 


and 
from  its 


tin  tele  which  regurgitate*  from  the  hepatic  duct 
srads  iyhrough  the  cistic  duct,  which  proceeds  fro 

into  the  duodenum. 

GA'LLEO.V.  Certain  Spanish  treasure  ships  with 
tkrwor  four  decks,  formerly  employed  in  communicating 
«>th  Peru. 

GA'LLERY.  In  the  Fine  ArU,  •  term  applied  to  a 
nlkcaon  of  works  in  painting  or  sculpture.  The  earliest 
of  which  there  is  any  record  was  that  of  Venee. 
It  ii  described  hy  Cicero,  and  was  rich  In  picture*  as  well 
«  tctilMure.  In  Europe,  at  the  present  day,  the  gallery 
o<  the  Louvre,  though  much  reduced  in  1M15  by  the  re- 
kJurjtioo  of  many  works  of  art  which  conquest  had  enabled 
ll*  French  to  acquire,  ia  the  finest  in  Europe,  If  taken 
us  whole.    That  founded  at  Florence  by  Cosmo  II. 

«jored  the  first  rank,  but  must  be  now  considered 
kowmUtv  to  the  French  collection.   The  other  principal 

isat  of  the  Vatican  at  Rome  ; 
jrarrally  called  the  Museum  of  the  Vatican 
bf  for  the  reception  of  the  National  Gallery  in  London 
>  wholly  unworthy  of  the  nation  and  of  the  fine  situation 
«!>ich  It  occupies.  The  collection  of  pictures  in  this  gal- 
•rfj  U  mull,  out  some  of  them  are  of  rare  and  unrivalled 
rt*eUence.  The  gallery  of  antiques  at  the  British  Mu- 
^>m  is,  in  many  respects,  matchless.  The  galleries  of  the 
Duke  of  Sutherland,  Lord  F.  Egerton.  Mr.  Hope,  and 
'.<ker  private  individuals,  contain  many  very  fine  pictures. 
Gi'uasr.  In  Fortification,  a  covered  passage  across 
ditch  of  a  fortified  town.  In  Mining,  gallery  is  a  nar- 
r  v  passage  from  one  part  of  the  mine  to  another. 

G  ALLEY.  (Fr.  galere.)  A  low-built  vessel  propelled 
tnr  uils  and  oar*,  either  on  a  single  tier,  or  on  tiers 
'i  benches  one  above  the  other.  The  war  vessels  of 
iatiquity  were  ail  galleys.  Among  the  Greeks  those 
tueij  mentioned  are  the  pentecontori,  which  appear 


u  ba»c  had  fifty  oars  disposed  in  a  single  tier  ;  and"  the 
tr*re»(Lat.  triremes),  vessels  with  three  banks  of  oars, 
ftnrerning  the  disposition  of  which  much  controversy 
«u»  taken  place.  It  is  commonly  supposed  that  a  tri- 
r-nr  had  three  banks  of  oars  one  above  the  other ;  but 
ttii  ii  rendered  improbable  by  the  circumstance  of  l'liny 
■^kins;  mention  of  galleys  having  thirty,  forty,  and  even 
c<r  banks  of  oars,  for  it  seems  hardly  credible  that 
»  many  could  luive  been  arranged  directly  above  each 
fhet.  Some  have  suggested  that  the  rows  of  oars  in 
lae  trireme  were  disposed,  not  horizontally,  but  obliquely ; 
ia  which  case  an  increase  in  the  number  of  banks  of  oars 
•ouM  augment  the  length,  and  probably  tbe  height  would 
**  1  Jcrrased  in  proportion.  ( See  Mcibomius,  De  Fabrica. 
wir/wsw  Trtremmm.) 

Galleys  were  likewise  chiefly  employed  by  the  maritime 
ao<jn»  of  the  middle  ages  in  tbe  Mediterranean.  Their  use 
Li  naval  war  hardly  ceased  until  the  end  of  the  17th  cen- 
tatj :  and  the  Venetian  republic,  down  to  the  period  of  its 
'inaction,  always  maintained  a  number  of  war  galleys. 
P*  Venetian  galleys  had  a  single  tier  only,  and  all  mo- 
*-rn  galleys  followed  the  same  construction.  These 
•ft  formidable  vessels  in  a  calm,  but  unfit  for  a  sea,  and 
*t*dingiv  found  chiefly  in  the  Mediterranean.  The 
»«*tttoj  had  also  a  large  high-pooped  sort  of  galley 
••d  rale*,,*,  whence  the  word  galleass  and  galliot t  In 
r-nglish  writers. 
The  Tkal  galley  is  a  long  narrow  boat  used  hy  the  Deal 
batmen,  and  managed  on  the  most  hazardous  occasions 
>a  taring  the  crew  of  stranded  vessels  with  consummate 
J*^ ;  it  is  also  used  by  smugglers  on  account  of  its  ve- 
""ty-  Tbe  galley  is  also  the  kitchen  of  a  snip. 

Tbe  punishment  of  the  galleys,  i.  e.  the  employment  of 
"'■-■demoed  criminal*  in  the  toilsome  employment  of 
^*io|  them,  is  said  to  have  originated  under  the  Greek 
£*f*re ; as  well  as  tbe  name  V<x/.i*<*,  or  galley  slaves— in 
f  r*on  pueriem.  It  was  used  by  all  the  nations  border - 
,r>f  on  the  Mediterranean.  In  France,  under  the  old 
."insprudence.  the  punishment  of  the  galleys  was  the 
^Ttst  after  that  of  death.  About  the  end  of  tho  reign 
<*  Louis  XIV.,  when  galleys  themselves  began  to  be  dls- 
the  galley  slaves  were  employed  in  hospitals,  public 
■«**,  4c;  and  the  name  of  the  punishm 
■f  U»  constituent  assembly  (1798)  to  traratu  fords. 

labour,  whence  the  word  format  for  a  criminal 
Bed.  Under  the  code  of  the  empire  the  pu- 
— J  was  accompanied  with  forfeiture  of  property, 
fttanj,  and  branding.  Dy  an  alteration  of  the  law  ef- 
v'™  in  IH33,  the  brand  was  abolished ;  and  the 
rrtrainal,.  who  had  hitherto  been  Intermingled  In  the 
penal  fortresses  (Toulon,  Rochefort,  and  Brest), 
vrr«  cla>siGed.  Toulon  is  now  appropriated  to  those 
f'«detiined  for  10  years  and  under;  Brest,  to  those 
Tk?  10  to  30 ;  Rochefort,  to  the  condemned  for  life. 

«t  name  Bagne,  which  is  applied  In  France  to  pri- 
"**  k*  which  those  condemned  to  compulsory  labour 
confined,  is  derived  from  the  famous  Bagnio  prison 

4^3in°ple'  *°  C*Ue*  °n  *ccount      ****  bath* 


The  principal  crimes  now  punished 
in  this  manner  by  the  French  law  are  —  some  acts  of 
violence  against  the  government  or  public  law  ;  coining 
and  forgery  ;  assaults  followed  by  death  on  legal  officers  ; 
murder,  unless  under  such  aggravated  circumstances  as 
are  punished  by  death  ;  cutting  and  maiming  ;  rape,  ab- 
duction, burglary,  highway  robbery,  burning  of  insulated 
buildings,  threatening  letters,  perjury,  Ac. 

GA'LLI.  The  priests  of  Cybele  were  so  named  at 
Rome  from  tbe  country  (Galatia  or  Gallo-Grarcia)  in 
which  Pessinus,  the  head  quarters  of  her  worship,  was 
situated :  also  termed  Curetes,  Corybantes,  and  Idsri 
Dactyli.  Cybele.  the  mother  of  the  gods,  was  introduced 
to  Rome  from  Asia  on  the  occasion  of  a  pestilence  by  the 
advice  of  the  Sybilllne  oracles  (Lis*.  29.  c.  14.),  and  her 
worship  became  In  time  one  of  the  most  popular  in  the 
city.     Her  priests  were  eunuchs,  of  which  Lucretius 

They  are  described 
satirists,  yet  they 
vulgar.    Juvenal  de- 
scribes them  among  the  low  companions  of  his  debauched 
consul  Dainasippu*  :  — 

Ki  moptnsti  cwwuntia  tysapwaa  O.tU. 

GA'LLIC  ACID.  Ad  acid  obtained  from  galls  and 
several  other  vegetable  astringents.  Its  ultimate  com- 
ponents are  7  car.  +  3  A.  +  5  o. ;  its  equivalent  number 
Is  8ft. 

GA'LLICAN  CHURCH.  The  distinctive  title  of 
tbe  Roman  Catholic  church  In  France,  w  hich  maintains 
a  certain  degree  of  independence  in  respect  of  the  Romish 
see.  The  liberties  of  the  Galilean  church,  first  asserted 
In  the  Pragmatic  Sanction  ( 1438),  were  defined  and  con- 
firmed in  the  Quatuor  Propositlones  Cleri  Gallicani,  pro- 
mulgated In  1682.  Tbe  occasion  of  this  declaration  was 
•  dispute  between  Louis  XIV.  and  Pope  Innocent  XL 
concerning  the  right  long  practised  by  the  French  kings 
of  occupying  In  their  own  persons  the  inferior  preferments 
of  a  diocese  which  lapsed  during  the  vacancy  of  the  see. 


cur.      in  i    [iriv»u  cuiimui, 

(lib.il.)  gives  the  alleged  reason, 
as  tbe  vUest  of  mankind  by  the  Rot 
had  extraordinary  power  over  the 


limited  I  . 

the  holy  see  are  subject  to  reversal  upon  tbe  decision  of 
the  clergy  in  general,  f  See  the  Declaration  of  the  French 
Clergy  concerning  Ecclesiastical  Power,  drawn  up  by  tho 
famous  Bossuet,  bishop  of  Meaux,  in  the  assembly  con- 
voked by  Louis  XI V.  in  1682.)  While,  however,  it  asserts 
this  liberty  In  speculative  points,  the  Galilean  church 
does  not  differ  from  the  Romish  in  any  points  of  faith  or 
|  ceremonial  observances.  It  was  upon  the  twists  of  these 
liberties  that  the  concordat  was  founded  by  which  the 
Catholic  religion  was  re-established  in  France  in  IHOI  ; 
and  they  continue  to  be  maintained  upon  their  original 
footing,  now  that  the  church  is  no  longer  connected  with 
the  state.  It  has  always  been  the  object  of  the  Jesuits  to 
bring  the  French  church  into  more  deferential  submission 
to  the  Romish  see ;  and  at  the  present  day  the  party 
among  the  clergy  who  desire  this  consummation  is  said  to 
be  on  the  increase.  The  controversy  on  this  subject  was 
carried  on  in  the  last  century  between  the  two  classes 
called  Cismontane  and  Tramontane  divines.  The  new 
Galilean  church  of  the  Abbe  thatel,  founded  at  Paris  in 
1831.  seems  not  to  have  met  with  much  succeas.  The 
abbe  styles  himself  primate  of  it.  It  denies  the  infallibility 
of  the  pope  and  of  councils,  rejects  the  celibacy  of  priests, 
leaves  confession  voluntary,  and  performs  service  in  the 
mother  tongue.  In  all  these  respects  its  doctrines  ap- 
proach those  of  the  church  of  England.  (See  the  Pro- 
fession dc  Foide  f Eglise  Catholique  Francaise,  Par.  1*31.) 

GA'LLICISM.  Literally,  a  phrase  or  construction 
peculiar  to  the  French  language,  but  used  generally  to 
denote  such  phrases  or  modes  of  speech  in  English  as 
are  formed  after  the  French  idiom. 

GALLl'COLA.  (Lat.  galla,  a  gall,  colo,  /  inhabit.) 
The  name  of  a  family  of  Pupiparous  Hymenopterans,  in- 
cluding those  of  which  the  larva?  inhabit  the  galls  or 
vegetable  excrescences  caused  by  the  perforation  and  ovi- 
posit! on  of  the  parent  insect. 

GA'LLINA'CEANS,  Gallmaeea.  (Lat.  gallus,  a 
cock.)   See  Rasobes. 

GALL-INSECTS,  G  ali-insecUs.  The  name  of  a  family 
of  Ilcmlplcrans.  comprehending  those  the  females  of 
which,  towards  the  period  of  ov  {position,  assume  a  glo- 
bular form,  analogous  to  the  galls  caused  by  the  galli- 

GA'LLINULE.  or  WATER-HEN.  The  type  of  the 
subgenus  Gallinula,  now  dismembered  from  the  Fulica 
of  Limurus,  which  term  is  restricted  in  modern  systems 
of  ornithology  to  the  Coots  proper. 

GA'LLIOTT.  A  strong  and  cumbrous  vessel  used  by 
the  Dutch,  having  a  main  and  mizen  mast,  which  is  often 
close  aft. 

GALL  NUTS.  Excrescences  produced  by  the  cynips, 
a  small  insect  which  deposits  its  eggs  in  the  tender  shoots 
of  the  Qncrcus  infecloria,  a  species  of  oak  abundant  in 
When  the  maggot  is  hatched  it  produces 
Ii  2 
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GALL  OF  GLASS. 


GAMMONING. 


a  morbid 


the  surrounding  parti,  and  ul- 


cats  its  way  out  of  the  nidus  thus  formed.  The 
are  imported  from  Aleppo  and  Smyrna ;  their 
ngredients  are  tan  and  gallic  acid.  The  Infil- 
ls aflbnU  a  dense  white  precipitate  In  solution 


of  jelly,  and  a  black  precipitate  with  the  persalt*  of 
The  latter  property  leads  to  the  use  of  galls  in  the 
facture  of  Ink  and  of  black  dye  ;  they  are  also  used  as  an 
astringent  in  medicine. 

(•ALL  OF  GLASS.  The  salts  and  other  impurities 
which  float  upon  the  fused  materials  for  the  manufac- 
ture of  glass,  and  which  is  skimmed  off.  It  is  also  called 
tandiver. 

GA'LLON.  An  English  measure  of  capacity.  By 
act  of  parliament  the  imperial  gallon  is  to  contain  10  lbs. 
avoirdupois  of  distilled  water,  weighed  at  the  temperature 
of  f»2°  of  Fahrenheit,  and  the  barometer  standing  at  30 
inches.  This  is  equivalent  to  277*274  cubic  inches.  The 
old  English  gallon,  wine  measure,  contained  231  cubic 
inches ;  beer  measure,  2*2  cubic  inches.  See  ME4tH'RK5. 

GA'LLOPEB.  In  Artillery,  the  carriage  on  which  the 
very  small  guns  are  conveyed. 

GALLS.    Local  affections  or  diseases  of  plants,  caused 
by  the  puncture  of  Insects.   They  are  produced  by  an 
deposition  of  cellular  tissue,  and  are  of  no  con- 
to  the  general  health  of  the  individual  subject 


upon  the  kingly  prerogative  of  pursuing  game,  yet 
were  exposed  to  the  additional  pains  and  penalties 
statute  law  who  committed  this  offence  not  beim 


GA'LL-STONES.  Concretions  occasionally 
the  gall  bladder  and  biliary  ducts.  They  consist  either  of 
a  peculiar  fatty  matter  called  ckolesierine.  or  of  inspissated 
bile,  or  of  mixtures  of  the  two.  The  gall-stones  of  the 
ox  generally  contain  a  peculiar  yellow  colouring  matter, 
which  is  much  valued  by  painters. 
GA'LLY-WOBM.  See  Jl'lioans. 
GA'LVAN  ISM.  (From  Galvani,  professor  of  anatomy 
at  Ik>logna.  the  discoverer  of  some  of  the  phenomena 
connected  with  this  form  of  electricity  in  the  year  1790.) 
Under  this  term  are  frequently  included  the  phenomena 
of  Voltaic  electricity  (which  see).  We  shall  here  limit 
it  to  the  apparent  evolution  of  electricity  by  the  contact 
of  different  metals :  this  is  best  observed  by  the  muscular 
contractions  which  are  produced  in  the  leg  of  a  frog 
recently  killed,  when  two  different  metals,  such  as  tine 
and  silver,  tin  and  gold,  Ac,  one  of  which  touches  the 
crural  nerve,  and  the  other  the  muscles,  arc  brought  into 
contact.  Every  time  the  metals  touch  each  other  the 
limb  becomes  powerfully  convulsed  ;  and  if  the  experi- 
bc  made  with  a  dead  rabbit,  so  that  one  of  the 
be  in  contact  with  the  brain,  and  the  other  with 
the  muscles  of  the  extremities,  the  whole  body  of  the 
animal  is  strangely  agitated.  Similar  experiment* 
have  been  made  upon  the  bodies  of  criminals  shortly 
after  execution.  These  results,  which  have  till  lately 
been  considered  to  depend  upon  the  effects  of  electricity 
excited  by  the  contact  of  the  metals  upon  the  nervous 
and  muscular  systems,  led  Volta  to  his  celebrated  re- 
searches, which  terminated  in  the  discovery  of  the  Voltaic 
batwry.  Nearly  all  the  cases,  however,  of  the  apparent 
production  of  electricity  by  contact  have  been  satisfac- 
torily traced  by  Faraday  to  chemical  action.  See  Voltaic 
Battery. 

G.VLVANO'METEB,  An  instrument  for  ascertain- 
ing the  presence  of  a  current  of  electricity,  especially 
'  :  or  Voltaic  electricity,  by  the  deviation  which 
it  occasions  in  the  magnetic  needle. 
The  simplest  form  of  galvanometer 
is  a  magnetic  needle  poised  upon  a 
point,  and  surrounded  by  one  or 
coils  of  copper  wire 


grouse. 
The  prl 


i 


J ) point,  and  surrounded  by  one  or 
more  coils  of  copper  wire  covered 
with  silk,  the  ends  a  and  b  being 
two  small  copper  cups  containing 


mercury,  for  the  convenience 
communication  with  the  source  of  electricity.  When  this 
needle  is  placed  parallel  to  the  coil,  and  in  the  magnetic 
meridian  (as  represented  in  the  margin),  it  immediately 
deviates  when  the  electric  current  passes  through  the 
coil ;  and  the  deviation  Is  either  to  the  east  or  the  west, 
according  to  the  direction  of  the  current.  See  Electko- 
Magnktism. 

GA'MBA.  A  technical  term  In  Mammalogy,  applied 
by  Illiger  to  the  elongated  metacarpus  or  metatarsus  of 
tlie  Buminants  and  Solipeds. 

GAMBO'GE.  A  yellow  gum  resin  much  used  as  a 
pigment,  and  in  medicine  as  a  drastic  and  nauseating 
purge.  It  is  chiefly  Imported  from  Ceylon  in  cakes 
rolled  up  in  flag  leaves,  and  is  the  produce  of  the  Gar- 
cinia  cambogia  and  of  the  Stalacmitet  camtogioule*. 

GAME  LAWS.  The  principal  statutes  relating  to 
game,  now  in  force,  are  the  7  A  A  Geo.  4.  c.  29.,  the 
9  Geo.  4.  c.  GO.,  and  I  A-  2  W.  4.  c.32..  by  which 
tute  important  changes  have  been  made.  By  the 
law,  which  followed  the  old  forest  law,  as  introduced  into 
this  country  by  the  Normans,  all  game  was  the  property 
of  the  king;  no  per»on  whatsoever  could  enjoy  the  di- 
version of  sporting,  unless  authorised  by  royal  grant  of  a 
Chase  or  free  warreu ;  and  to  kill  a  deer 


almost  as  hetnous  an  act  as  to  kill  a  man.   But  i 
at  common  law  no  persons  could  with  impunity  encroach 

tho><< 
of  the 
being 

sessea  of  a  certain  rank  or  dignity,  or  of  a  certain  ami 
of  landed  property.  Strictly  speaking,  then,  the  superior 
condition  in  life  of  a  party  constituted  the  ground  or  his 
exemption  from  additional  punishment,  and  not.  as  com- 
monly supposed,  a  qualification  to  do  that  which  was 
altogether  interdicted,  whether  to  the  peer  or  the  peasant. 
But  the  aggravated  offence  under  the  statutes,  namely, 
that  of  sporting  without  rank  or  fortune,  being  in  later 
times  severely  visited,  while  the  original  offence  at 
common  law  was  pasted  over,  rank  and  fortune  were.  In 
the  end,  looked  upon  as  a  qualification  ;  and  a  freehold 
estate  of  100/.  a  year,  or  leasehold  for  99  years  of  1-W.  a 
year,  or  being  the  son  and  heir  apparent  of  an  esquire  or 
person  of  superior  degree,  were  accounted  as  so  many 
qualifications.  The  statute  law  prohibited  any  persons 
whatsoever,  whether  qualified  to  Kill  game  or  not,  from 
making  it  the  subject  of  sale  or  merchandise. 

By  sectiou  2.  of  the  new  act  above  mentioned,  the  word 
"  game "  shall  include  hares,  pheasants,  partridges, 
le.  heath  or  moor  game,  black  game,  and  busta/d*. 
principal  alterations  in  the  law  made  by  this  act 
are,  1st,  that  all  qualifications  are  now  done  away  with, 
and  that  any  person  taking  out  a  proper  certificate  may 
kill  game  on  his  own  land,  or  that  of  another  person  with 
his  leave;  and  2dly.-that  every  person  having  such  a 
certificate  may  sell  game  to  any  person  licensed  to  deal 
in  it  according  to  the  act,  who  again  is  at  liberty  to  retail 
it  without  restriction. 

Most  trespasses  and  offences  relating  to  game  are 
punishable  upon  summary  conviction,  before  magistrates . 
The  most  serious  of  these  offences  Is  what  Is  call<*d 
night  poaching.  After  two  convictions  before  a  magis- 
trate for  this  offence  it  becomes  a  misdemeanor,  to  he 
proceeded  against  by  indictment,  and  punishable  by  trans- 
portation for  seven  years,  or  imprisonment  and  hard 
labour.  Night  poaching  committed  by  three  or  more 
persons  in  company  together  is  a  misdemeanor  in  the 
first  instance,  and  punishable  by  transportation  for  four- 
teen years,  or  Imprisonment  and  hard  labour. 

GAMES,  have  been  resorted  to  in  all  ages,  and  amonc 
all  nations,  for  the  purposes  of  mental  or  physical  exercise 
or  amusement,  according  to  their  nature  and  peculiarities. 
The  games  of  the  ancient  Greeks  were,  in  their  ori- 
ginal institution,  religious  i 
to  tradition,  by  gods  and 
celebrated  In  their  honour.  They  were  the 
portant  national  assemblies,  which  brought  the  dtisoiu 
of  all  the  independent  states  of  Greece  in  contact ;  and 
these  festal  communions  (rmnryvfut)  served  as  the  most 
popular  bonds  of  social  union  among  all  who  bore  the 
Hellenic  name.  The  four  principal  were,  the  Olympian, 
Pythian,  Nemean,  and  Isthmian.  (See  those  several  ar- 
ticles. See  H'ncktmtuh'i  Historical  Ami.  of  the  Greekt, 
chap.  1.  part  li.  s.  22.;  Hcrmanm's  AmUqwitiet,  Oxf. 
trans.,  sec.  10.  See  also 
the  Morality  qf  Garnet.) 

GA'MING.  In  Law.  AH  common  gaming  houses  are 
nuisances  in  the  consideration  of  English  law.  The 
first  statute  against  public  gaming  is  the  33  H.  c-9- 
By  9  Ann.  c.  44.  securities  given  for  the  repayment  of 
money  lent  for  purposes  of  gaming  are  void  ;  and  any 
person  losing  and  paying  lOi.  at  one  sitting  may.  within 
three  mouths,  recover  the  same,  with  costs,  in  any  court 
of  record.  By  5  A  6  W.4.  c.4l.  If  any  person  make, 
draw,  or  execute  any  note,  bill,  or  mortgage  for  a  gaming 

'  Mer.  or  assignee 
thereby  secured 
or  any  part  thereof,  such  money  shall  be  deemed  to  he 
paid  on  account  of  the  person  to  whom  such  note,  bill, 
or  mortgage  was  originally  given  (upon  the  illegal  con- 
sideration ),  and  shaG  bo  deemed  to  be  a  debt  due  from 
such  last-mentioned  person  to  the  person  who  shall  to 
have  paid  such  money,  and  shall  be  recoverable  by  action 
at  law  in  any  court  of  record.  But  though  the  English 
law  has  always  been  hostile  to  the  practice  of  gaining,  it 
has  never  been  found  sufficiently  strong,  or  perhaps  suf- 
ficiently willing,  to  suppress  it.  In  London  and  in  other 
largo  towns  the  existence  of "  Hell*,"  as  the  places  of 
resort  for  gaming  are  appropriately  called.  Is  notorious 
to  all  the  world.  In  many  of  the  Continental  state* 
gaming  houses  are  licensed,  and  large  revenues  are  in 
many  instances  derived  from  this  source.  It  is  only  within 
the  last  two  years  that  the  French  government  abolished 
the  practice  of  granting  licences 

Previously  to  that  period  the  privilege  of  keeping  gam- 
ing houses  was  farmed  by  a  company,  tor  which  they  paid 
the  government  6.000,000  francs  annually. 

GA'MMABINES,  Gammarina.    (Gr.  ««uu«<«  « 
lobster. )   The  name  of  a 
ms,  having  the  genus  t 

GA'iffioNING.  There* 
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GAMUT. 

to  the  cutwater,  in  which  U  •  hole 
he  the  csirpose  of  reefing  several  turni  of  it. 

Cl'MUT.  or  GAMMA  UT.  In  Music,  a  scale  wherc- 
» it*  miufcaJ  note*  arc  deposed  in  their  several  orders. 
In  iovcouoo  is  attributed  to  Guido  Aretino,  a  monk  of 
Tssrany ;  it  is  also  called  the  harmonica!  hand,  from 
Oil* I. >  hiring  made  uae  of  the  figure  of  the  hand  to  de- 
i-xirtrate  the  progression  of  his  sounds. 

GANGLION.  (Gr.  ymyrlasw,  a  knot.)  An  enlarge- 
ment in  the  course  of  a  nerve.  A  tumour  in  the  sheath 
of  a  tendon 

GA'SGLIONEURA.     (Gr.  and  .t:-f-,. 

« s/m.)  A  name  applied  by  Rudolphi  to  the  Mollus- 
cous sod  Articulate  divisions  of  the  animal  kingdom, 
tiwb  are  characterised  by  a  ganglionic  type  of  the 
vrrooj  system.  In  the  articulated  gangliatcd  animals 
tbe  ganglia  are  always  disposed  symmetrically  along 
Use  middle  line  of  the  body,  and  brought  into  commu- 
by  a  double  chord :  these  hare  therefore  been 
ll.moganghata.  In  the  Mollusca,  on  the  eon- 
tri.-r.tne  ganglions  are  dispersed,  and  placed  at  a  dis- 
•  :-  »  •!  .•.».  h  other,  ami  from  the  mesial  plane,  and 
^frequently  u  asymmetrical  in  their  arrangen 
bit-  therefore  been  termed  llcterogangliata. 

GA'SGRE'NB.    (Gr.  y<~u,,  to  feed  upon.) 
of  utility  of  a  part  of  the  body. 

G.VNGWAY.  The  sea  term  for  a  narrow  passage 
var ;  particularly  that  part  of  the  upper  deck  which  is 
sext  toe  ship's  side,  between  the  fore  and  main  masts. 
GA'XNET.  See  Pklkcanl's  and  Scla. 
GAOL.  (Fr.  geole,  L-at.  caveola,  a  cage.)  A  prison.  The 
;r  Uw  ai  to  building,  repairing,  and  maintaining 
&'U  and  houses  of  correction,  is  regulated  by  the  statutes 
<G.  4.  <\64.,  6  G.  4.  c.  12.  and  c.  Hb.,  and  2  &  3  Vict. 

(1839),  the  latest  act  on  the  subject.  No  gaol  can 
V  erected  under  any  less  authority  than  that  of  an  act 
'i  parliament.  There  must  now  be  at  least  one  com- 
gaol  and  one  house  of  correction  in  every  county. 
Wlm  are  appointed  by  the  high  sheriff;  by  4  G.  4. 
£*7  are  allowed  to  exercise  no  other  trade  or  office,  and 
reside  within  the  prison.  As  to  the  discipline  and 
'■^uir-iwnt  of  gaols,  see  Prison. 
CAPE.    Id  Ornithology,  the 


it: 
The  loss 


GAS  ILLUMINATION* 

a  technical  term,  used  only  In  one  or  two  Instances. 
|  Thus  garnishment  or  warning  Is  given  to  a  third  person. 
In  whose  hands  money  is  attached  within  the  liberties  of 
the  city  of  London  by  process  out  of  the  Sheriff's  Court, 
who  is  termed  a  garnishee. 

GA'RRISON.  (Modern  Lat.  garnltio.  military  stores, 
■  Ac.)   A  body  of  forces  disposed  in  a  fortress  to  defend 
|  it  against  the  enemy,  or  to  keep  the  inhabitants  of  the 
town  where  it  is  situated  in  subjection.   The  term  gar- 
rison is  sometime*  used  synonymously  with  winter  quar- 
ters, via.  a  place  where  a  number  of  troops  are  laid  up  in 
1  the  winter  season  without  keeping  the  regular  guard. 

GARRO'TE,  THE.   A  mode  of  capital  nunlshment 
1  employed  in  Spain.    The  criminal  is  seated  on  a  stool 
i  with  his  back  to  a  stake.   A  tight  collar  is  passed  round 
his  throat,  of  which  the  ends  nearly  meet ;  the  execu- 
!  tioner.  standing  behind  him,  twists  them  closer  by  meant 
of  a  screw :  the  death  is  instantaneous. 
GA'RTER,  ORDER  OF  THE.    The  various  ur- 
inal foundation  of  this  noble 
well  known.   The  commonly 
,  which  attributes  It  to  the  dropping  of  the 
of  Salisbury'*  garter,  is  contradicted  by  many 
recent  writers,  who  attribute  Its  institution  to  Richard  1., 
who  tied  thongs  of  leather  as  marks  of  distinction  round 
the  legs  of  several  of  his  officers  at  the  siege  of  Acre. 
In  the  opinion  of  Dr.  Meyrick  (On  Armour,  vol.  li.  p.  54.), 
the  garter  is  nothing  more  than  a  symbol  of  unity.  The 
order  was,  however,  cither  founded  or  restored  by  Ed- 
ward 111.,  and.  according  to  general  opinion,  either  In 
the  year  1344  or  I3.V1.    The  first  of  these  dates  was  that 
of  a  festival  in  which  the  king  formed  himself  and  his 
associates  into  a  company,  under  the  patronage  of  St. 
George  ,  but  nothing  is  said  respecting  the  garter  until 
the  latter  year.    The  statutes  of  the  Garter  have  been 
revived  and  augmented  by  King  Henry  V.,  Henry  VIII., 
and  George  lit.  In  1H05.    It  was  generally  called  the 
order  of  St.  George  until  the  reign  of  Edward  VI. ;  St. 
of  Cappadoc'a.  the  tutelar  saint  of  England,  being 
of  this  order.    It  originally  consisted  of 
the  king  being  the  chief;  and  the 
with  the  addition  of 
In  the 


GA'RDANT,  or  GUARDANT. 
e-cfrd  to  a  beast  when 
h«at  u»  spectator.  R 


In  Heraldry,  a  term 
as  look- 


nrlnces  of  the  blood  roval  a»  »up< 
i  beginning  of  the  present  century, 
eight  emperors  and  twenty-eight  : 


GARDEN.  (Fr.  jaurdin.)  A  piece  of  ground,  generally 
li  mited  extent,  and  attached  to  a  house,  and  enclosed,  in 
*^rt>  are  cultivated  various  vegetables,  fruits,  and  flowers, 
'y  tbeme  of  man.  In  the  infancy  of  civilised  society, 
^  these  objects  were  cultivated  in  one  enclosure  ;  but 
u  mankind  advanced  in  civilization  and  refinement,  and 
number  of  objects  to  be  cultivated  increased,  it  be- 
:.■  <■<■■> +*tv  to  ad->pt  separate  departments;  and 
culinary  vegetables  came  to  be  cultivated  in  the  kitchen 
i'tim.  fruits  in  the  orchard,  flowers  in  the  flower  garden, 
■nuaeatal  tree*  and  shrubs  in  the  shrubbery  or  plea- 
*ur*  rounds,  and  timber  trees  In  plantations,  woods,  and 
^^U.  Hence  the  word  garden,  in  the  extensive  sense 
'  «hich  it  is  at  present  used,  is  no  longer  confined  to  a 
'«Jted  enclosure,  but  extends  to  an  extensive  area,  In 
»awn  are  contained  various  scents  of  utility,  comfort, 
•  ^fmeoce.  and  luxury. 

(;A*RDENING.    The  art  of  cultivating  a  garden, 
vf***  **  we  have  seen  In  the  preceding  article,  comprc- 
•ads  a  treat  variety  of  objects  and  scenes.   All  these  at 
'*'*  w*sent  time  are  generally  included  under  the  follow- 
D*  aeads :  —  Horticulture,  which  comprehends  the  col- 
culinary  vegetables  and  fruits  ;  floriculture,  which 
the  culture  of  ornamental  and  curious  flowers, 
and  trees  ;  arboriculture,  which  implies  the  cul- 
'  "-  'if  trees  iir  shrub*  lived  for  various  purposes  In  the 
Ltj  ind  in  general  economy  ;  and  landscape  gardening, 
' '  the  general  disposition  of  the  scenery  or  landscape 
Vr'A  a  country  residence.    Horticulture  Includes  the 
cJtare  of  the  kitcheu  garden  and  orchard  ;  floriculture, 
J1-*  culture  of  flower  gardens,  botanic  gardens,  shrub- 
wri«,  and  pleasure  grounds  ;  arboriculture,  the  culture 
r'-io  for  fruit  and  forest  tree*  and  shrubs  ;  and 
iT/isrape  gardening,  the  formation  and  management  of 
awn».  roads,  walks,  lakes,  ponds,  and  artificial  rivers, 
?  r«k  work,  and  of  every  description  of  objects  In  arti- 
scenery  which  come  under  the  denomination  of 
'  >umeoui  or  picturesque.  See  HoaTlctri/rran,  Bor, 
('ikDtx.  Ashmjhk  i  lti  Kt,  and  Lamdbcapk-Gabden 
GA'RCARISM.  (Gr.y«<>~*v>,togorgtV.)  A 
be  the  throat. 

GA'RSET.  A  mineral  of  which  there  are 
Nineties.  The  precious  garnet  is  transparent,  red.  and 
t!i  mualsor  rounded  grains  ;  it  is  a  silicate  of  alumina 
•"■d  iron,  and  is  used  for  ornamental  jewellery.  Common 
farm  \%  oftf^j  found  in  large  crystals  and  masses,  trans- 
wariiL  and  of  various  colours. 
GARNISHMENT.     In  Law,  a  warn! 


foreign  kings  had  been 
members' of  it.  The  number  has  been  since  much  aug- 
mented. It  is  the  most  ancient  of  all  the  lay  orders  of 
chivalry,  and  may  rightly  be  accounted  the  noblest  in 
the  world.  The  college  of  the  order  is  held  at  the  chapel 
of  St.  George,  in  the  castle  of  Windsor.  The  vestments 
and  ensigns  of  the  order  are,  the  mantle  of  blue  velvet, 
changed  to  purple  by  Queen  Elizabeth,  but  restored  to 
the  original  colour  by  Charles  I. ;  the  surcoat,  now  of 
crimson  velvet ;  the  hood,  which  is  now  fixed  to  the 
mantle,  a  cap  of  black  velvet  with  an  aigrette  of  heron'a 
leathers  being  worn  on  the  head  instead  of  It ;  the  collar 
of  gold,  comj»osed.of  twenty- six  pieces  made  to  resemble 
garters,  with  the  badge  of  the  order  (the  figure  of  St. 
George  and  the  Dragon)  pendent  from  It;  and  the 
garter,  of  bhie  velvet.  The  lesser  George,  as  it  Is  called, 
is  attached  to  a  blue  ribbon,  passing  from  the  left 
shoulder  to  the  right  hip.  The  officers  of  the  order  are, 
the  prelate  (the  bishop  of  Winchester  for  the  time  being)  j 
the  chancellor  (the  bishop  of  Salisbury) ;  the  register 
(the  dean  of  Windsor) ;  garter  king  at  arms  (this  officer 
combines  two  functions,  being  herald  to  the  order  ol 
the  garter,  and  also  principal  king  at  arms,  the  highest 
officer  of  the  Herald's  College  under  the  earl  marshal) ; 
and  the  usher  or  black  rod.  It  has  also  a  dean  and 
twelve  canons,  &c,  with  twenty-six  pensioners,  or  poor 
knights.  The  most  authentic  work  on  the  order  of  the 
Garter  it  that  of  the  learned  antiquary  Eliaa  Aahmole, 
printed  at  London  in  1715. 

GAS.  (Probably  from  the  German  geist,  or  spirit.) 
This  term  is  applied  to  all  permanently  elastic  fluids,  or 
airs  differing  from  atmospheric  air. 

GAS  ILLUMINATION.  Under  the  head  Carbp- 
■kttkd  Hydrogen,  we  have  adverted  to  two  gaseous  com- 
pounds of  carbon  and  hydrogen,  which  perform  an  Im- 
portant part  in  the  economy  of  gas  illumination.  There 
are  several  other  analogous  compounds,  which  are  pro- 
duced In  various  relative  proportions  during  the  de- 
structive distillation  of  pU  coal,  and  which,  therefore,  are 
more  or  leas  concerned  in  the  history  of  coal-gas,  which, 
as  far  as  gas  illumination  is  concerned,  may  be  defined 
as  a  mixture  of  two  or  more  hydro-carburetted  gases  or 
vapours  with  small  portions  of  other  gaseous  bodies, 
among  which  free  hydrogen  and  carbonic  oxide  are  the 
most  common.  • 

The  application  of  the  gases  produced  during  the 
destructive  distillation  of  pit  coal  to  the  purposes  ot 
illumination  Is  a  very  modern  invention.  But  the  genu 
of  it  may  be  traccei  back  exactly  100  years ;  for  the 
first  mention  of  the  production  ofa  permanently  clas- 
tic and  inflammable  gas  from  coal  occurs  in  the  Phl- 
ox notice  j  tosophieal  Transactions  for  1739,  In  which  there  I*  a 
||  paper  by  the.Rev.  Dr.  Clayton  describing  a  method  of 
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the  dip  pipe 
fluid  which  I 


KHOMVIIi       a  as   I  I 

improved  apna- 
>n  and  Watt',  re- 


filling Madden  with  wliAt  he  calls  the  spirit  of  coal, 
obtained  by  distilling  coal  In  a  retort  in  the  open  fire. 
He  says,  "  I  filled  a  good  many  bladders  therewith,  and 
might  have  filled  an  Inconceivable  number  more ;  for  the 
spirit  continued  to  rise  for  several  hours,  and  filled  the 
bladders  almost  as  fast  as  a  man  could  have  blown  them 
with  his  mouth,  and  yet  the  quantity  of  coals  distilled 
was  inconsiderable  1  kept  this  spirit  in  the  bladders  a 
considerable  time,  and  endeavoured  several  ways  to  con- 
dense it,  but  in  vain ;  and  when  I  had  a  mind  "to  divert 
strangers  or  friends,  I  have  frequently  taken  one  of  these 
bladders  and  pricked  a  hole  therein  with  a  pin,  and  com- 
pressing gently  the  bladder  near  the  flame  of  a  candle 
till  it  once  took  fire.  It  would  then  continue  flaming  till 
all  the  spirit  was  compressed  out  of  the  bladder ;  which 
was  the  more  surprising,  because  no  one  could  discern 
any  difference  In  the  appearance  between  these  bladders 
and  those  which  are  filled  with  common  air."  Dr. 
Clayton  seems  also  to  have  observed  those  curious  phe- 
nomena which  have  lately  excited  so  much  attention 
under  the  terms  exosmose  and  endosmose;  for  he  goes  on 
to  say  that  he  found  "  that  this  spirit  must  be  kept  m 
good  thick  bladders,  as  in  those  of  an  ox  or  the  like  ;  for 
if  I  filled  calves'  bladders  therewith,  it  would  lose  Its  In- 
flammability in  twenty-four  hours,  though  the  bladders 
became  not  relaxed  at  all." 

Dr.  Hales  (is  his  t'egeti%ble  Strifes)  and  Dr.  Watson 
(in  his  Chemical  Essays)  have  each  alluded  to  the  pro- 
perties of  the  gas  from  coal ;  but  it  was  not  until  the  end 
of  the  last  century  that  the  practicability  of  substituting 
coal  gas  for  other  inflammables,  as  a  means  of  lighting 
streets  and  buildings,  became  an  object  of  attention. 

The  idea  of  applying  coal  gas  to  economical  purposes 
seems  first  to  nave  occurred  in  1793  to  Mr.  William 
Murdoch,  then  residing  at  Redruth,  in  Cornwall.  His 
apparatus  consisted  of  an  iron  retort,  with  tinned  copper 
and  iron  tubes,  through  which  the  gas  was  conducted  to 
a  considerable  distance ;  and  there,  as  well  as  at  Inter- 
mediate points,  was  burned  through  apertures  of  varied 
forms  and  dimensions:  he  also  washed  the  gas  with 
water,  and  used  other  means  for  its  purification.  In  1798 
Mr.  Murdoch  constructed  a  larger 
ratus  for  the  purpose  of  lighting  B< 
lebrated  manufactory  at  Soho,  near  Birmingham,  which, 
on  the  occasion  of  the  peace  in  1802,  was  publicly  Illu- 
minated by  the  same  means.  (  See  An  Account  of  the  Ap- 
plication of  Gas  from  Coal  to  F.cnnamical  Purposes,  by 
Mr.  W.  Murdoch.  Part.  Trans.  1808.  p.  124.) 

But  the  attention  of  the  public  In  London  was  first 
called  to  this  important  subject  by  the  experiments  of 
Mr.  Winsor,  who,  In  1H03  and  1*01,  lighted  the  Lyceum 
theatre,  and  shortly  afterwards  one  side  of  Pall  Mall, 
with  gas  from  coal.  From  that  period,  the  manufacture 
of  g.u  suggested  itself  as  a  lucrative  speculation  ;  several 
private  gas  works  were  erected*  and  companies  were 
formed  for  the  purpose  of  carry)  ng  it  on  upon  an  ex- 
tended scale.  Oil  lamps  were  soon  after  banished  from 
all  the  great  thoroughfares  of  the  metropolis ;  and  In  the 
course  of  from  ten  to  fifteen  years  not  only  was  every 
street  and  alley  illuminated  from  the  same  source,  but 
it  was  genrrally  introduced  into  shops  and  houses ;  was 
adopted  in  the  theatres  and  other  public  buildings ;  was 
carried  into  the  suburbs ;  and  has  now  become  general  in 
of  the  empire, 
coal  is  subjected  to  what  chemlsU  term  de- 
structive distillation,  that  is,  when  It  Is  heated  red-hot  in 
close  vessels,  it  yields  a  great  variety  of  complicated  pro- 
ducts, which,  as  far  as  our  present  subject  is  concerned, 
may  be  classed  under  three  heads :  namely,  first,  perma- 
nent gates  ;  secondly,  vapours,  which  are  condensable 
into  the  liquid  or  solid  state  by  cooling ;  and,  thirdly, 
the  fixed  or  residuary  matter,' which  remains  in  the 
retort.  The  object  of  gas  manufacture  is  to  separate 
these  from  each  other,  and  so  to  purify  the  gaseous  pro- 
ducts as  to  render  them  fit  for  combustion. 

The  apparatus  employed  for  this  purpose  consists,  first, 
of  the  retorts,  as  they  are  called,  or  cast-iron  cylinders, 
in  which  the  coal  is  subjected  to  heat  .  secondly,  the  ap- 
paratus for  condensing  the  solid  and  liquid  product*; 
thirdly,  the  purifiers,  by  which  the  gas  is  cleansed  from 
various  matters  which  would  lie  prejudicial  if  retained  ; 
and,  fourthly,  the  gasometers,  in  which  the  purified  gas  is 
ultimately  received,  and  which  are  connected  with  the 
service  pipes  for  its  distribution.  The  following  is  a 
brief  description  of  these  several  parU :  — 

The  retorts  are  usually  about  7  feet  C  inches  long  and 
1  foot  in  diameter,  and  In  the  shape  of  an  arched  cylin- 
der ;  from  five  to  eight  of  them  are  set  in  brickwork,  so 
as  to  be  heated  red-hot  by  one  Are.  Each  retort  has 
what  Is  called  a  mouth-piece,  which  projects  from  the 
front  of  the  brickwork,  and  from  which  there  rises  an 
upright  pipe,  about  12  feet  high  and  3  or  4  inches  in  dia- 
meter, and  w 


sealed  by  the 
and  whfrh  ■ 


dips, 

half  of  the  main,  a 
allowed  to  run  off  at  that  level.  This  fluid  Is  of  a  very 
complicated  nature ;  but  Ur  and  ammonlacal  liquor  are 
the  terms  applied  to  its  chief  component  parts  ;  and  these, 
being  condensed  in  the  hydraulic  main,  serve  to  seal  the 
ends  of  the  dip  pipes,  and  are  constantly  running  off 
Into  what  is  termed  the  tar  vessel.  Those  products  of 
the  distillation  of  the  coal  which  are  not  thus  in  the  first 
Instance  condensed  are  conveyed,  by  a  pipe  continued 
from  the  hydraulic  main,  through  a  series  of  tubes  or 
other  contrivances,  so  as  to  expose  a  large  and  cold  sur- 
face. This  part  of  the  apparatus  is  called  the  condenser; 
In  it  the  more  volatile  vapours  are  brought  to  the 
liquid  state,  and  are  collected  in  an  appropriate  receiver. 
The  uncondensed  gases  then  past  on  to  the  purifiers, 
which  are  vessels  so  constructed  as  to  expose  them  to  the 
action  of  a  very  large  surface  of  lime  and  water,  or  of 
which  carbonic  acid  and  sulphuretted 


which  carries  the  products  of  distillation  Into 
the  hydraulic  main.  Each  retort  has  o  cover,  which 
is  kept  In  its  place  by  holdfast  screws,  and  rendered  air- 
tight bv  lime  luting.  The  hydraulic  main  is  a  long  ho- 
rizontal p!|w.  12  or  14  inches  in  diameter,  and  into  which 
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It  would  be  impossible  within  the  limits  of  this  article, 
and  indeed  irrelevant  to  the  object  of  this  Dictionary,  to 
enter  into  minute  details  respecting  the  structure,  uses, 
and  arrangement  of  each  of  the  above  parts  of  the  appa- 
ratus for  the  production  of  coal  gas  ;  but  the  reader  may 
be  enabled  to  form  some  Idea  of  the  importance  and  ex- 
tent of  the  whole  manufacture  from  the  following  outline 
of  results. 

There  are,  in  the  largest  gas  manufactories  of  London, 
from  500  to  AnO  retorts,  each  of  which  is  charged  four  tiroes 
a  day  with  2  bushels  of  coal.  They  are  ranged  in  rows  on 
either  side  of  the  retort  house,  and  the  flues  from  their  re- 
spective furnaces  are  generally  so  arranged  as  to  meet  in 
one  central  chimney  ;  but  as  coke  is  the  usual  fuel  used  for 
heating  the  retorts,  there  is  commonly  little  or  no  smoke. 
Each  chaldron  of  coals  submitted  to  distillation  yields 
on  an  average  24  gallons  of  tar,  ammoniacal  liquor,  and 
other  condensable  products,  and  12,000  cubic  feet  of  puri- 
fied gas  ;  while  there  remains  In  the  retorts  a  chaldron 
and  a  quarter  of  coke.  To  purify  those  12,000  cubic 
feet  of  gas  there  is  required  about  one  bushel  of  lime, 
which,  after  its  removal  from  the  purifying  vessels,  is 
used  for  making  mortar,  luting  the  retorts,  and  other  si- 
milar purpose*  ;  while  the  fetid  liquor  which  runs  from  it 
Is  transferred  to  the  ashpits  of  the  furnaces,  where  it  is 
consumed  by  evaporation,  its  vapour  passing  through  the 
(ire,  and  tending  materially  to  preserve  the  bars  of  the 
furnaces  by  keeping  them  cool. 

In  a  well-conducted  gas  establishment  two  men  are 
required  for  the  management  of  sixteen  retorts,  which 
are  charged  four  times  in  the  24  hours ;  the  retorts  are 
kept  in  constant  work  throughout  the  34  hours,  so  that 
relays  of  men  are  required  for  the  night-work.  In 
small  gas  works  the  agitators  of  the  purifiers  arc  worked 
by  hand ;  but  in  the  larger  establ  ishments  there  are  usually 
one  or  more  steam  engines  on  the  premises  for  this 
purpose,  and  for  pumping  water,  lifting  coals,  and  other 
heavy  work. 

The  number  and  dimensions  of  the  gasometers  will  of 
course  vary  with  the  circumstances,  space,  and  extent  of 
the  manufacture:  in  the  works  of  the  Chartered  Gas 
Company,  at  their  station  at  Westminster,  th 
twenty-one  gasometers,  each  containing  on  the 
30.000  cubic  feet. 

There  are,  besides  those  parts  of  the  apparatus  above 
adverted  to,  and  which  arc  essential  to  the  manufacture, 
several  other  ingenious  and  beautiful  contrivances  in  our 
larger  gas  works,  which  may  be  considered  as  auxiliaries. 
One  of  these  is  the  station  meter ;  a  large  Instrument 
through  which  the  whole  of  the  gas  passes  in  its  way  to 
the  gasometers,  and  by  which  its  volume  is  registered,  so 
that  the  quantity  made  during  any  given  time  can  be 
immediately  ascertained,  and  the  weekly,  monthly,  or 
annual  production  accurately  determined.     The  gas 
meter  was  invented  by  Mr.  Clegg,  formerly  engineer  to 
the  Chartered  Gas  Company.    It  consists  of  a  hollow 
cylinder,  which  is  made  to  revolve  upon  its  axis  by  the 
ingress  and  egress  of  gas  into  and  from  the  three  com- 
partments Into  which  it  is  divided,  the  cylinder  being 
partly  immersed  In  water  ;  and  by  a  train  of  wheel  work 
connected  with  it  the  number  of  its  revolutions  in  a 
given  time  is  registered,  and  the  number  of  cubic  feet  of 
gas  which  traverse  it  In  a  minute,  hour,  day,  or  year, 
shown  upon  separate  dials.    The  Invention  of  this  in- 
strument forms  an  important  epoch  in  the  history  of 
manufacture ;  for  It  is  now  constructed  upon  any  so 
and  is  applicable  to  any  ca*c  of  the  consumption  of  gas  ; 
so  that  by  having  a  meter  in  each  house  of  a  sine  appro- 
priate to  the  number  of  burners  employed,  the  companies 
are  enabled  to  sell  their  gas  by  measure,  and  have  an  un- 
erring check  upon  the  quantity  which  each  instrument 
consumes. 

Another  beautiful  contrivance,  adopted  in  most  of  our 
gas  works,  is  that  by  which  the  pressure  upon  the  g^as  in 


the 


service  pipe*  !• 
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a  of  burner*  arc  suddenly  extinguished,  or  suddenly 
fifhfed.  In  any  port  of  the  district  which  U  supplied,  there 
thaQ  be  an  rntfrnatfon  of  the  change  at  the  win  ks,  so  ma 
to  prevent  cither  excess  or  deficiency  of  supply ;  or,  in 
*h*r  words,  to  prevent  the  lights  which  remain  from 
ttrhu  up  on  the  one  hand,  or  being  nearly  or  quite  ex- 
Cnrohbed  on  the  other.  This  is  effected  by  a  small  and 
nicely  adjusted  gasometer  connected  with  the  service 
mini  and  which,  by  its  rising  and  falling  with  diminished 
riT*  rra»ed  pressure  of  the  gaa  within  the  mala,  points 
out  the  necessity  of  opening  or  shutting  the  valve  by 
vbico  the  gas  is 


■  gas  is  admitted 


from  the  gasometers  to  a 


private  dwellings,  so  as,  in  all  probability,  to  supei 
w  long  all  other  sources  of  artificial  light.  Noi 
the  attempts  which  have  been  made  to  employ  it 
fcrce  of  heat  unimportant.  Gas  stores,  although  hi 


I  axis  by 

■ ;  so  that  every  change  of 
takes  place  during  the  night,  for  instance, 
i  by  the  aberration  of  the  line.  Mr.Crossley,  to 
i  the  improvement  of  the  gas-meter,  by  which  it  is 
rendered  universally  applicable,  is  due,  is  also  the  In- 
rentor  of  these  pressure  registers. 

The  following  particulars  may  serve  to  give  an  idea  of 
the  quantity  of  gas  annually  consumed  in  London,  of  the 
quantity  of  coal  required  for  Its  production,  and  of  the 
FtOTsJ  economy  of  this  mode  of  illumination.  It  must 
alto  be  borne  in  mind  that  gas  is  an  article  of  increasing 
cxttumption  ;  and  that  in  proportion  as  attention  is  paid 
to  its  manufacture,  and  more  especially  to  the  fittings  as 
they  are  called  —  that  Is,  to  the  pipes,  cocks,  burners,  and 
other  arrangements  required  for  its  use  and  distribution 
a  house*  —  it  will  become  more  generally  adopted  in 
Filings,  so  as,  in  all  probability,  to  supersede 

"for  are 
as  a 

•  of  heat  unimportant.  Gas  stoves, 
<  >  made  upon  very  erroneous  principles 
their  advantages  ;  and  It  has  been  promisingly  applied  to 
•roe  of  the  operations  of  cooking. 

The  oldest  of  the  London  gas  works  fs  the  establish  - 
nut  belonging  to  the  Original  Chartered  Company. 
They  have  three  stations:  the  largest  situated  in  Peter 
Mnrt,  Westminster ;  the  second  in  Brick  Lane.St.Luke's ; 
sad  the  third  In  the  Curtain  Road,  Shoredltch.  This 
craipany  consumes  60,000  chaldron  of  coals  annually,  the 
produce  of  which,  in  gas,  may  be  estimated  at  about  six 
hundred  million  cubic  feet,  or  about  eighteen  million 
~  hundred  and  fifty  thousand  pounds  weight  of  gas. 
It  may  be  assumed  that  each  chaldron  of  coals  weighs 
IN*  lbs.,  and  yields  an  average  produce  of  12,000  cubic 
feet  of  purified  gas.  The  prime  cost  of  gas  Is  about  four 
w  five  shillings  per  1000  cubic  feet;  the  usual  retail 
pore  is  from  seven  to  ten  shillings  per  1000  cubic  feet. 

The  Chartered  Company  probably  supply  about  a  fifth 
part  of  the  whole  of  the  gas  consumed  In  London  and  the 
wburbs;  so  that  the  total  annual  consumption  of  coal 
employed  for  tills  Important  manufacture  in  the  London 
district  only  probably  exceeds  two  hundred  and  fifty 
thousand  chaldrons,  and  the  quantity  of  gas  produced  for 
the  supply  of  this  district  amounts  annually  to  three  thou- 
sand million  cubic  feet.  The  weight  of  this  quantity  of  I 
p»  exceeds  75  millions  of  pounds  ;  and  the  light  produced 
ov  its  combustion  may  be  considered  as  equivalent  to 
tut  which  would  be  obtained  by  the  combustion  of  160 
Bullions  of  pounds  of  mould  candles  of  six  to  the  pound.  I 

The  operations  of  the  London  Gas  Light  Company, 
*tuch  was  established  in  the  year  1H33,  are  also  on  a  scale 
"f  zreat  magnitude.   This  company  was  called  Into  ex. 
tamos  by  the  dissatisfaction  which  existed  among  gas 
consumers  at  the  defective  supply,  both  in  quantity  and 
afforded.    Their  works,  situated  at 
only  the  most  powerful,  but  the  most 
1  of  any  in  the  world.   From  this 
ramify  to  a  prodigious  extent  in  Mid- 
Surry ;  and  by  the  admirable  mode  in 
*rnra  they  are  laid,  aided  by  the  power  of  their  works, 
the;  are  enabled  to  supply  gas  at  llighgate  Hill  (seven 
mil--*  off >,  with  the  same  precision  and  in  the  same 
*"vj-»ndance  as  at  V an x hall.    The  extent  of  their  pipes 
■  '-U  <>:*•  hundred  and  fifty  miles. 
The  cost  of  light  equivalent  to  that  of  seven  mould 
'Urtiles  (six  to  the  pound)  Is,  in  coal  gas,  {ft.  per  hour  ; 
h>  m  Argand  oil  lamp,  3d.  per  hour  ;  In  mould  candles, 
;  •  j»t  hour  .  in  «.t\  candles,  Is. 2d.  per  hour. 
GA'SKBT.   A  platted  cord,  by  which  the  sails,  when 
furled,  are  kept  bound  up  close  to  the  yards  or  gaffs.  The 
••-Tin  i-  .-ipj.hei!  to  the  platted  hemp  us"l  iur  p.uk- 
to?  the  pi « ton  of  the  steam  engine  and  its  pumps. 

GA'STEROPODS,  Gasteropoda.  (Or.  rstrn*.  the 
*t%.  and  vtof,  a  foot. )  The  name  of  a  class  of  Molluscous 
animal*,  comprehending  those  which  have  a  ventral 
muscular  disc  of  greater  or  less  extent,  adapted  for  creep- 
la*.  The  class  is  divided,  according  to  the  modifications 
of  the  breathing  organs.  Into  the  orders  Putmonata,  Su- 


GAUZE. 

rudimental  eompress.'d  plate,  forms  the  type  of  an  aber- 
rant group  or  order,  called  lletcntpoda.  The  pulmo- 
uated  snail  or  slug  may  be  regarded  as  types  of  the  Gas- 
teropodous  Mollusks. 

GASTR.S»UM.  (Gr.  mwvh<.)  A  terra  in  Zoology, 
applied  to  the  whole  of  the  prone  or  under  surface  of 
an  animal's  body. 

GA'STRIC  JUICE.  The  peculiar  fluid  secreted  by 
the  stomach,  and  essential  to  the  process  or  digest  ten. 
When  collected  from  the  stomach  of  an  animal  killed 
while  fasting.  It  is  transparent  and  saline,  but  during  diges- 
tion it  is  distinctly  add  ;  and  Dr.  Prout  found  that  the  free 
"  it  contains  is  the  muriatic.  One  of  the  i 
properties  of  the  gastric  juice  is  I 
the  varieties  of  animal  fibre,  or  albi 
with  which  it  coagulates  milk,  and  then  dis- 
solves the  cnagulum.  See  Digkstion. 
GAS  THI'LOQUUS.  See  Viktsuloqcist. 
GASTRPTIS.  Inflammation  of  the  stomach.  It  Js 
attended  by  great  irritability  of  the  stomach,  indicated 
by  hiccup,  vomiting,  and  much  pain  and  general  uneasi- 
ness :  the  pulse  Is  small  and  hard,  and  there  is  fever,  at- 
tended by  prostration  of  strength.  It  Is  a  very  dangerous 
disease,  and  requires  prompt  treatment  ;  especially  bleed- 
ing, general  and  local;  blisters;  hot  bath,  or  fomentation. 
The  constant  sickness  generally  prevents  the  exhibition 
of  any  of  the  ordinary  remedies.  When  it  arises  from 
poison,  the  stomach  pump  and  other  distinct  treatment 
Is  often  requisite. 

GASTROCHiE'NA.  (Gr.  ysurr**,  and  y«,,«,  I  gape.) 
A  genus  of  Bivalve  Mollusks.  in  which  a  large  hiatus  or 
gape  intervenes  between  the  dosed  valves  on  the  ventral 
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Inferobranchia,  Tectibranchia,  Pectinibran- 
Tubulibranchia,  Scutibranchia,  and  Vyciobranckia. 
The  carinaria,  in  which  the  ventral  foot  is  reduced  to  a 


aspect  of  the  animal.  The  mantle  is  perforated, 
site  to  this  gape,  by  a  small  aperture  for  the  pa*' 
the  foot ;  and  is  prolonged  posteriorly  into  two  mu 


calcareous  rocks, 
calcareous  tube. 

GA'STHOCNE'MIUS.  (Gr.  yssrswe.  and  a^u*,  the 
Ug.)  The  muscle  which  forms  the  protuberant  part  of 
the  leg :  the  calf.  > 

GA'STRODYNIA.  (Gr.  ymmt,  and  *W  pom.) 
A  painful  affection  of  the  stomach,  often  atteudan 


dyspepsia. 

GA'STROMANCY.  (Gr.  ynrme,  and  **•»«*«,  pro- 
phecy.) A  kind  of  divination  practised  among  the  an- 
cients by  means  of  words  issuing  or  seeming  to  Issue 
from  the  belly.  This  term  Is  applied  also  to  a  species 
of  divination  performed  by  means  of  glasses  or  other 
round  transparent  vessels,  in  the  centre  of  which  certain 
figures  appear  by  magic  art. 

GAUGE,  or  GAGE.   See  Oka*. 

GAUGE-POINT,  is  a  term  used  in  Gauging  to  denote 
the  diameter  of  a  cylinder  whose  altitude  is  one  inch,  and 
its  content  equal  to  that  of  a  unit  of  a  given  measure.  For 
example,  the  old  wine  gallon  contained  231  cubic  inches. 
The  dlamrter  of  a  cylinder  of  the  same  capacity,  and 
whose  altitude  Is  one  inch,  is  17*  tb  Inches  ;  which,  there- 
fore, is  the  gauge-point  for  this  measure. 

GA'UGING,  in  Mensuration,  is  the  measuring  of  the 
capacities  of  vessels,  chiefly  casks,  barrels,  vats,  &c,  and 
determining  the  contents  of  the  substances  contained  in 
them.  The  principles  of  gauging  are  those  which  geo- 
metry furnishes  for  the  measurement  of  solids  in  ge- 
neral;  but  as  the  contents  of  vessels  of  the  kind  now 
mentioned  are  so  frequently  required  to  be  known,  at 
least  approximately,  for  the  purposes  of  commerce  and 
the  collection  of  the  revenue,  a  set  of  technical  rules  and 
appropriate  instruments  have  been  contrived,  by  the  help 
of  which  the  art  can  be,  and  generally  is,  practised  me- 
chanically by  those  who  are  utterly  ignorant  of  the  prin- 
ciples on  which  it  depends.  The  instrument  generally 
used  for  the  purpose  is  the  gaugmg-rod.  or  diagonal-rod, 
by  which  the  contents  of  a  cask  are  Inferred  from  its 
diagonal  length,  measured  from  the  bungto  the  extremity 
of  the  opposite  stave  at  the  head.  On  one  face  of  a 
square  rule,  generally  about  four  feet  long,  is  a  scale  of 
Inches  for  taking  the  measure  of  the  diagonal  ;  and  on 
the  opposite  face  is  a  scale  expressing  the  corresponding 
contents  of  the  cask  in  gallons.  It  is  obvious  that  this 
method  of  proceeding  can  only  give  approximate  results, 
on  the  supposition  that  all  casks  are  similar  solids.  (See 
Symon's  Practical  Ganger;  Leadbetter't  Treatise  on 
Gauging;  Hutton's  Mensuration,  tec.) 

GAUGING  RULE.  See  Sliding  Ri'LE. 

GAULT.  A  provincial  name  in  the  east  of  England 
for  a  series  of  beds  of  clay  and  marl,  the  geological  po- 
sition of  which  is  between  the  upper  and  lower 
sand. 

GAU'NTLET, 
nishment  of 

obliged  to  pass  between  the  seamen  arranged  in  two 
rows,  and  provided  with  knotted  cords,  with  which  they 
flogged  him. 

GAUZE.  A  textile  fabric  generally  made  of  silk,  and 
said  to  have  been  invented  In  Gaxa,  a  dty  of  Palestine. 

1  1  4 


,  RUNNING  THE.  A  barbarous 
ner  times,  by  which  the  criminal 
between  the  seamen  arranged  in 
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GAVELKIND. 

GA'VELKIND.  An  old  English  custom  or  tenure  an- 
nexed to  all  lands  in  the  county  or  Rent  not  especially 
exempted,  by  which  the  land  of  the  father  is  equally 
divided  at  his  death  among  all  his  sons,  or  the  land  of  the 
brother  among  all  his  brethren  if  he  have  no  issue  of  his 
own.  Tenure  In  gavelkind  is  considered  by  Blackstone  to 
have  been  In  the  nature  ol  free  socage.    In  most  places 

will 
i  to 

been  prevalent  in  Wales,  where  all  gavelkind  lands 
made  descendible  to  the  heir  at  common  law  by 
stat.  34  &  35  H.  8.  c.  36.    In  Kent  the  lands  hare  been  for 
l  most  part  disgavelled,  or  deprived  of  their  customary 
cendible  quality,  by  particular  statutes  ;  but  lands  in 
Kent  are  presumed  to  be  gavelkind,  unless  the  contrary 
be  shown. 
OA'VIAL.   See  Crocooilr. 

GA'VOT.  (Fr.  gavotte.)  In  Music,  an  aTr  for  a  dance, 
which  has  two  strains  ;  the  first  having  usually  four  or 
eight  bars,  and  the  second  eight  or  twelve  more,  each  of 
which  are  played  twice  over.    It  la  of  a  brisk  nature. 

GAZE'LLE.  Th  e  name  of  a  small,  sw  ift,  and  ele- 
gantly formed  species  of  antelope,  the  Antelope  dorcas  of 
Linna-us ;  long  famed  for  the  peculiar  lustre  and  soft 
expression  of  its  large  dark  eves. 

GAZE'TTE.  A  periodical  paper,  published  at  short 
intervals,  containing  articles  of  general  intelligence. 
Both  on  the  Continent  and  in  England  such  sheets  were 
Mercuries  in  the  first  times  of  their  in- 
ouly  occasionally  ;  the  earliest 
mbllshcd  fdurin*, the.  lnonerala4JiP" 

oubt  has  been  lately  thrown  on  the  authenti- 
city of  the  specimens  preserved  In  the  British  Museum. 
The  first  gaiette  produced  In  France  (under  that  title) 
w.i«  in  the  ftrH  n>  I  n-Utid  in  16Mb,  When  the  court 

resided  at  Oxford  on  account  of  the  plague  of  London. 
From  that  period  the  Gaiette  has  regularly  appeared 
twice  a  week,  containing  such  notifications  as  are  either 
published  by  the  court  or  the  government,  or  such  as  are 
authoritatively  required  by  law  In  private  transactions. 
The  name  Gaiette  Is  said  to  be  derived  from  Gasieta,  a 
small  Venetian  coin,  being  the  price  that  was  paid  for 
one  of  the  flying  sheets  of  commercial  and  military  in- 
formation (notisie  scritte),  which  were  first  published 
by  that  republic  In  \"£3.    See  New  spa  PR*. 

G  AZETTEE'R,  is  applied  in  England  to  a  work  con- 
taining a  brief  account  of  all  or  any  of  the  countries  of 
the  world,  arranged  in  alphabetical  order.  To  this  class 
belong  Brooket's  General  Gazetteer,  and  similar  works. 

GA'ZONS.  In  Fortification,  are  the  turfs,  or  pieces  of 
earth  covered  with  grass,  with  which  the  faces  of  works 
raised  of  earth  are  lined  In  order  to  keep  them  up  and 
preservo  their  form. 

GKCKO'Tll.  A  family  of  lliards.  having  for  its  type 
the  genus  Gecko  ;  In  which  most  of  the  species  present  a 
curious  organization  of  the  foot,  by  which  the  sole  is 
converted  Into  a  sucker,  enabling  the  animal  to  creep  up 
vertical  walls  and  along  ceilings  agaiust  gravity,  like  the 
flies  upon  which  they  feed. 

GEHE'NNA.  A  term  In  Scripture,  adopted  from  the 
usage  of  the  Jews  to  signify  hell  or  the  place  of  eternal 
punishment.  The  word  is  a  alight  corruption  of  Ge- 
ninnou,  or  the  Valley  of  Hinnom,  in  the  neighbourhood 
of  Jerusalem,  wherein,  at  a  place  named  Tophet,  it  was 
recorded  that  certain  idolatrous  Jews  had  sacrificed  to 
Moloch.  The  sewers  of  the  city  were  emptied  into  this 
hollow,  and  perpetual  fires  were  kept  up  to  consume  the 
noxious  matter,  and  prevent  pestilential  effluvia.  Hence, 
it  is  said,  the  name  of  the  place  came  to  be  used  meta- 
phorically iu  the  sense  above  described.  From  this  word 
seems  to  be  derived  the  old  French  gehenne.  tortures 
and  from  thence  the  common  word  gene,  constraint. 

GE'HLENITE.  A  mineral  in  small  grey  or  yellow 
crystals,  found  In  the  valley  of  Fassain  the  Tyrol,  named 
in  honour  of  Gehlen  the  chemist.  It  is  a  ferrosillcate  of 
alumina  and  lime. 

GE'LATIN.  (Lat.  gelu,  tee.)  An  abundant  proxi- 
mate principle  In  animals.  It  is  confined  to  the  solid 
parts  of  the  body,  such  as  tendons,  ligaments,  cartilages, 
and  bones,  and  exists  nearly  pure  in  the  skin ;  but  It  is 
not  contained  in  any  healthy  animal  fluid.  It*  leading 
character  Is  the  formation  of  a  tremulous  jelly,  when 
its  solution  In  boiling  water  cools  ;  and  It  may  be  re- 
peatedly liquified,  and  again  gelatinised,  by  the  alternate 
application  of  heat  and  cold.  Isinglass,  glue,  an<!  size 
are  various  forms  of  gelatine,  the  first  being  this  sub- 
stance in  a  very  pure  state.  Its  most  distinctive  chemical 
character  is  the  formation  of  a  dense  white  precipitate 
when  its  solution  in  warm  water  is  poured  into  an  in- 
fusion of  galls  or  other  form  of  vegetable  tannin.  A  so- 
lution of  one  part  of  gelatin  in  500U.  of  water  is  rendered 
slightly  turbid  by  the  addition  of  a  strong  tincture  of 
galls.  Gelatin  is  a  nutritious  article  of  food.  The  ulti- 
mate component*  of  i;«  latin  are  17  «  carbon,  7  9  hydro- 

thus  renders  the  term 


GENERALISSIMO. 

Radiairct  molasses  of  Lamarck,  by  which  are  designated 
the  same  radiated  animals  as  those  called  Jcalcphes  by 
Cuvier :  the  bodies  of  these  Uadiaries  a  e  generally  of  s 
gelatinous  consistency. 

GELU  (Ger.  money),  In  the  Laws  of  the  Saxon  and 
other  Teutonic  communities,  is  used  In  the  sense  of  any 

pensation  for  an  injury,  as  in  the  compound  icovgiid ,  \ 
com 


pensation 
EM.  (Lat 


dannecild,  Ac. 


turju  «*1 


(Lat.  gemma.)  In  Sculpture,  a  precious  stone, 
used  for  the  purpose  of  sculpture.  The  practice  of 
carving  gems  is  of  remote  antiquity,  though  it  is  doubtful 
w  hether  they  were  able  to  cut  the  diamond  or  use  the 
emerald  ana  topaz  for  sculptural  purposes.  The  stones 
usually  selected,  are  rock  crystal  of  different  colour*, 
jasper,  chalcedony,  onyx,  cornelian,  and  blood  stone. 
Among  the  Greeks  the  art  was  carried  to  great  perfec- 
tion ;  but  having  fallen  with  the  other  arts  Into  disuse,  its 
revival  was  effected  in  Italy  in  the  1 5th  centu 
modern  masters  have  more  than  i 
cient  productions. 

GE'MINI.  ( Lat.  the  Tirins.)  The  third  constellation 
of  the  zodiac.  Into  which  the  sun  enters  about  the  zlst 
ill  Maj  m  each  \i  \r.  The  IWus  arc  nruned  from  CiMor 
and  Pollux  ;  sometimes,  also,  from  Apollo  and  Hercules. 
The  constellation  is  easily  distinguished  by  means  of  two 
conspicuous  stars  of  the  second  magnitude  near  together; 
Castor  being  that  which  is  furthest  to  the  west,  and 
Pollux  that  which  is  furthest  to  the  east. 

GEMMFPABES,  Gemrntpara.  (Lat.  gemma,  a  hud. 
and  pariO.  /  produce.)  The  animals  w  hich  propagate 
by  buds,  as  the  hydra,  or  fresh-water  polype,  Ac. 

GEMS,  AKTIFICIAL.  These  are  made  of  a  very 
fusible,  transparent,  and  dense  glass,  or  paste,  as  it  is 
called,  containing  a  large  proportion  of  oxide  of  lead,  and 
generally  some  borax  :  the  colours  arc  given  by  me- 
tallic oxides.  Much  of  their  perfection  depend*  upon 
the  skill  with  which  the  exact  tint  of  the  real  stone  is 
imitated,  and  i 
polished. 

GE'NA.  (Lat.  gena,  the  cheek.)  A  term  applied  in 
Zoology  to  the  region  between  the  eye  and  the  mouth, 
generally  extended  over  the  zygomatic  arch. 

GENDA'BMES,  or  GENS  D'ABMES.  In  the  IMa 
and  IGtb  centuries,  the  heavy  French  cavalry,  which  con- 
stituted the  only  national  force,  were  termed  Gendarmes, 
or  men-at-arms.  Each  lancer  had  four,  five,  or  six  fol- 
lowers on  horseback,  attached  to  him  in  various  capacities; 
so  that  a  lance,  in  the  language  of  historians  of  that  epoch, 
comprehends  six  or  seven  men.  After  the  cuirass  and 
lance  had  become  obsolete,  the  name  of  gendarmes  ceased 
to  be  thus  applied.  It  was  afterwards  transferred  to  a 
corps  of  police.  In  consequence  of  the  unpopularity  of 
this  corps  in  Paris,  the  gens  d'armes  were  abolished  aft.  r 
the  revolution  of  1*30,  and  a  new  police  force  organized 
under  the  title  of  Municipal  Guard.  ( See  the  Kmcy .  det 
Gens  du  Monde.)  In  all  the  German  statea.  there  is  a 
body  of  mounted  military  police,  with  this  appellation, 
of  which  the  Germ,  equivalent,  is  "  I-anddragoner." 

GE'NDEB.  (Lat.  genus.)  In  Grammar,  the  de- 
signation of  sex  by  the  form  of  a  word.  (  See  an  elaborate 
article  in  the  Penny  Cyclopaedia.) 

GENEA'LOGY.  (Gr.  yxrtst,  family ,  and  \*y€,  de- 
ter jj)  htm.)  The  pedigree  of  each  family.  A  series  of 
several  persons,  descended  from  a  common  progenitor,  if 
called  a  line.  A  direct  line  is  either  ascending  (father, 
grandfather,  Arc. :  in  the  civil  law  particular  names  were 
given  to  seven  degrees  in  this  line),  or  descending  (son, 
grandson,  Ac).  The  collateral  lines  comprehend  the 
several  lines  which  unite  in  a  common  pregenitor  ;  and 
are  either  equal  or  unequal,  according  as  the  number  of 
degrees  In  the  lines  is  the  same  or  different.  The  col- 
lateral relations  on  the  father's  side  are  termed  in  the 
civil  law  cognati,  on  the  mother's  agnati. 

GE'NEBAL.  in  the  Army.  is.  next  to  field  marshal,  the 
highest  military  title  adopted  by  the  European  states. 
Like  most  military  designations,  It  owes  its  origin  to  the 
French,  who,  about  the  middle  of  the  15th  century,  con- 
ferred the  title  of  lieutenant-general  on  the  individual 
to  whom  the  monarch  (by  virtue  of  his  birth  the  com- 
mander or  general  of  the  national  forces)  entrusted  the 
superintendence  of  the  army.  The  title  of  general  is 
conferred  either  on  the  commander-in-chief  of  the  forces 
of  a  nation,  or  on  the  commander  of  an  army  or  grand 
division  ;  it  is  also  given  to  the  officers  next  in  rank  to 
the  general,  who,  besides  performing  functions  peculiar 
to  their  own  offices,  frequently  act  as  the  substitutes  of 
their  superior,  with  th*s  designation  of  lieutenant-general 
and  major-general. 

GE'NEBAL  ASSE'MBLY  OF  THE  CHURCH  OF 
SCOTLAND.   See  Assembly,  PnxsBYTEaiA>a. 

GENEBALI'SSIMO.  A  title  conferred,  especially  by 
the  French,  on  the  commander-in-chief  of  an  army  con- 


sisting of  two  or  more  grand  divisions, 
superintendence  of  a  general.    According  to  Balzac,  this 
dignity  was  first  assumed  by  Cardinal  Richelieu  on  the 
occasion  of  bis  leading  the  French  army  into  Italy  ;  but 
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GENERALITY. 

fo>  (mi  doe*  not  appear  to  have  found  favour  among  the 

otter  European  state*. 

(JENERA'LITY.  A  French  territorial  division  under 
tbc  forernmont  prior  to  the  Revolution.  The  gene- 
raliUfs  amounted  in  all  to  34.  This  division  was  prin- 
apaJlr  with  reference  to  the  collection  of  taxes. 

eS'ERaLIZA'TION,  in  Logic,  has  been  defined  as 

^e  ^point  which  we  abstract  from 

^SER.Prt'Js, ^GF/NES18,  in  Geometry,  de- 
i  or  production  of  a  geometrical  figure 
A  line  is  said  to  be  generated  by  the  motion 
\  [»•:•.:  i  «!irfaie  by  tin  motion  of  a  line,  and  a  solid 
tw  that  of  a  surface.    A  sphere  or  spheroid  la  generated 
>f  ihe  resolution  of  a  semicircle,  or  semi-ellipse,  about  its 
diameter ;  and  a  circle  by  the  revolution  of  Its  radius 
t-'-Mt  ooe  of  its  extremities.    The  figure  thus  produced, 
'      •  r-u.il  i*  called  tin'  gencrant  ,  and  it  is  a  general 
f  fMpcxtf  of  every  such  figure  that  its  area  or  content  is 
u.'  to  the  product  which  arises  from  multiplying  the  ge- 
ytrxuafL  quantity  into  the  length  of  the  path  described  by 
m  centre  of  gravity.   All  quantities  may  be  considered  as 
•roTated  by  motion  ;  and  hence  arose  the 
Mjlneni  in  the  infinitesimal  analysis. 
f.F/XESIS.  BOOK  OF.   See  Pei*tatkccii. 
GESE'THLIAC.   (Gr.  yt, 
s--ts.)  An  ode  or  other  short 
'A  die  birth  of  an  individual. 
GEXE'VA.   See  Gin. 

GKHIA.  (Gr.  yt,u»,  the  chin.)    Terras  in 
,  ami  dppitcu 


GENICULATE.  (Lat.  genu;  the  knee.)  Bending  ab- 
ruptly in  an  obtuse  angle,  like  the  knee  when  a  little  bent. 

Gfc'SH.  called  by  the  Eastern  nations  Genu  or  Gien, 
we «  race  of  beings  created  from  fire,  occupying  an  in- 
•«>  mediate  place  between  man  and  angels,  and  endowed 
■itk  s  corporeal  form,  which  they  are  capable  of  meta- 
r'>rph<mug  at  pleasure.  They  are  said  to  have  inhabited 
tktt  earth  many  ages  before  the  creation  of  man,  and  to 
been  at  last  driven  thence  for  rebellious  conduct 
i,-«2n*t  Allah.  Their  present  place  of  abode  is  Ginnittan, 
■'  rVrjuui  KlvMiim  ;  but  thev  arc  represented  as  still  in- 
>nstlng  themselves  deeply  in  the  affairs  of  this  earth, 
which  they  exercise  considerable  influence.  Every 
»e  is  aware  of  the  important  part  which  the  genii  per- 
'  no  In  the  Interesting  stories  of  the  East ;  and  indeed  a 
correct  idea  may  be  formed  of  their  origin,  character, 
ttory^from  a  perusal  ofrtie  Arabian 

>n .    For  an  account^  the  superstitions  of 
Arab*  in  regard  to  genii,  see  Lane's  Modem 

genitirus,  generative.) 
the  relation  of 


to 


'N1TIVE  CASE.  (Lat 
T:  4>  inflexion  of  the  noun 
ffoperty.  See  Gramma*. 

GE'NIUS.  (Lat.  gigno,  /  produce.)  According  to 
the  Ijelief  i>r  the  old  Italian  races,  especially  the  Etrus- 
the  genius  was  a  spiritual  agency  of  very  indeter- 
minate character,  which  seems  to  nave  been  appropriated 
*<  only  to  every  human  family  and  individual  as  a  com- 
f-mton,  but  to  every  god,  and  even  to  placet  and  things, 
(tits  conception  was  altogether  foreign  to  Grecian  my- 
loology.  although  in  later  timet  it  became  mingled  in 
of  Rome  with  the  Grecian  notions  respecting  dc- 
nam.  (See  D  i  von.  >   At,  for  instance.  In  the  idea  of 

•  doable  genius,  good  and  bad.  Censorious  (De  Die 
S*iati)  sayt,  ••  The  genius  is  that  god  under  whose  pro- 
t«Uoo  every  mortal  is  born  and  lives."  Hence  the  wor- 
»hrp  of  the  genius  was  closely  connected  with  all  domestic 
<n«n«nies  and  feelings :  the  marriage  bed 

;  the  day  of  the  genius,  geniaHs  dies, 
ftirth  and  relaxation  ;  the  genius  accompanied 

in  their  vicissitudes  ( Vultu  mutabilis,  albut  et 
f— Hot.)  ;  and  death  was  typified  by  the  figure  of  a 
his  with  a  lamp  reversed.  The  genii  of  places  were 
represented  and  worshipped  under  the  figure  of 
—  Whether  there  is  any  connection  between  the 
luiir  cpniui  and  the  djinn  of  oriental  nations  (see  GSMU) 
h  a  doubtful  point. 

f'EXS.   In  Ancient  History,  a  clan  or  sect,  forming  a 
''■Mivi.jon  of  the  Roman  people  next  in  ord«  r  to  the 
furta  or  tribe.    The  members  and  houses  [Jam Hue) 
"ttpoung  one  of  these  clans  were  not  necessarily  united 
r  •••  of  blood,  but  wi  re  originally  brought  together  by 
■»    I'tj-  ,,i  distribution  of  the  citiiens,  and  bound  by  rc- 
ii<K3tts  rites,  and  a  common  name,  derived  probably  from 
"one  ancient  hero.   Thit  common  name,  which  dittin- 
T'ldMd  the  gentiles  or  members  of  the  tame  clan,  was 
wcood  of  the  three  borne  by  a  Roman  citisen,  and 
*«  specially  termed  the  nomen.    It  It  tupposed  that 
of  the  curies  originally  contained  ten  gentes,  and  that 

•  <A  these  was  represented  in  the  senate  by  one  of  its 
''^mber,.  (See - 
</W.sd 


».  (See  Vico,  Sc 
^Sded.p.387.) 


GENTLES. 

GE'NTIAN.  In  Pharmacy,  the  root  of  the 
lute  a,  a  plant  abundant  in  the  Swiss  and  Austrian  Alps, 
and  In  the  mountainous  parts  of  Germany.  An  infusion  or 
tincture  of  gentian  root  is  an  excellent  stomachic  bitter. 

GE'NTIAN  A'CEjE.  ( Gentiana, one  of  the  genera.)  A 
natural  order  of  herbaceous  Kxogens,  inhabiting  most  parts 
of  the  world.  They  are  very  near  to  Aiwcynacea;  from 
which  they  differ  in  thi  ir  herbaceous  habit,  permanent 
corolla,  w  ant  of  milk,  and  in  many  other  characters.  From 
Scropkulariaceet  they  are  distinguished  by  their  regular 
flowers,  the  stamens  of  which  are  equal  in  number  to 
the  lobes  of  the  corolla  ;  but  they  are  with  difficulty  dis- 
tinguished if  the  flowers  are  absent.  Lastly,  they  have 
a  natural  relation  to  Cinekonacea-,  inasmuch  at  the  ge- 
nera Mitreola  and  Houttunia  have  both  been  mistaken 
by  good  botanists  for  Cinchonaceous  plants.  Their  chief 
characteristic  sensible  property  it  an  intense  bitterness, 
which  resides  both  in  the  ttemt  and  roots,  rendering 
them  tonic,  stomachic,  and  febrifugal ;  on  which  account 
the  roots  of  Gentiana  lutta  and  others  are  admitted  into 
all  pharmacopoeias.  Many  of  the  s|>ecies  are  beautiful 
in  the  hands  of  the  cultivator.  The  prevailing  colours 
are  red  and  blue. 

GE'NTILE.  (Lat.  gent,  nation . )  The  original  mean- 
ing of  the  Latin  word  gentiiis  is,  one  of  the  same  kith  or 
nation  with  the  speaker.  In  a  later  age  of  Latlnlty.  in- 
dividuals of  foreign  or  barbarous  rat  es  were  called  Gen- 
tilet.  (Anson  ;  and  Cod.  Theodos.)  The  Jews  designated 
all  not  professing  their  religion  indiscriminately  as  M  the 
r«  iffrw  (N.T.);  and  hence  the  Greek  w 


nations, 

UhiMK  (whence  our  heathen  and  the  corresponding  Latin 
word  gentile)  became  used  to  signify  Pagans,  In  opposition 
to  Christians  and  Jews.  The  w  ord  gentilis  is  used  in  this 
sense  by  St. Jerome.  Prudentius,  and  Christian  writers  of 
that  age  in  general.  The  Jealousy  with  which  the  Jewt 
regarded  all  foreign  nations,  and  the  bigotted  obstinacy 
with  which  they  clung  to  their  notions  of  their  own  pe- 
culiar sanctity  and  favour  in  the  tight  of  God,  are  well 
known.  The  earlier  half  of  the  history  of  the  Acts  con- 
tains the  account  of  the  struggle  which  Christianity  main- 
tained against  these  prejudices  before  it  finally  subdued 
them,  even  in  tne  breasts  of  the  Apostles  and  first  teachers 
themselves.  The  design  of  Christ  that  all  nations  should 
be  admitted  to  the  benefits  of  his  mission,  is  clearly  show  n 
in  many  of  his  own  words  and  actions :  but,  upon  hit 
crucifixion,  hit  followers  appear  In  the  first  instance  to 
have  shrunk  from  carrying  out  this  great  principle.  Their 
preaching  is  confined  for  some  time  to  Jerusalem  ;  and 
there,  it  is  to  be  remarked,  they  are  treated  with  no  se- 
verity, and  obtain  considerable  success.  But  upon  the 
appointment  of  the  deacons,  who  appear  to  be  Hellenists 
—  much  more  lax  in  their  Judaical  notions  and  prejudice! 
than  the  Jewt  of  Palestine,— and  upon  the  preaching  of 
Stephen,  which  was  probably  the  firtt  bold  declaration  of 
the  equality  of  the  Gentile  with  the  Jew,  the  anger  of 
the  people  Is  immediately  routed  ;  the  flame  of  persecu- 
tion breakt  suddenly  forth  ;  the  disciples  are  driven  from 
Jerusalem,  and  scattered  abroad  in  placet  where  they  are 
brought  more  in  contact  with  foreigner!  ;  and  the  vision 
which  it  vouchsafed  to  Peter  recognizes  distinctly  the 
claim  of  the  Gentilet  to  the  benefitt  of  the  Gospel.  The 
observance  of  certain  Jewish  ceremonies  continued,  how- 
ever, for  a  long  time  to  be  a  stumbling -block  to  the  most 
devout  and  sincere  Christians.  St.  Paul  combats  the  no- 
tion of  the  necessity  of  submitting  to  tome  of  these,  — 
especially  circumcision ;  yet  even  he  feelt  obliged  to  make 
some  indulgence  to  the  prejudices  of  the  Judalxing  party. 
In  after  timet  thit  party  occupied  one  distinct  division 
of  the  Christian  world,  split  itself  into  various  sects,  such 
as  the  Eblonites  and  Nicolaitans,  and  for  a  long  time 
exercised  considerable  Influence  even  within  the  pale  of 
the  church ■ 

GE'NTLEMAN.   (The  English  word  gentle,  in  itt 


original  sense,  signifies  one  belpngtng  to  a  race  or  Jatnilu ; 
Lat.  gent.)  In  Heraldry,  a  rank  expressed  in  Latin  by 
the  term  generosus.  All  entitled  to  coat-armour  are  gen- 
tlemen ;  but  the  name  is  more  commonly  applied  to  the 
lowest  rank  of  those  who  have  no  other  distinguishing 
title.  Gentlemen  by  blood  were  those  who  could  show 
four  generations  of  gentlemen,  both  in  the  paternal  and 
maternal  line.  Thote  who  could  not  prove  this,  but 
againtt  whom  the  contrary  was  not  known  within  me- 
mory of  man,  were  gentlemen  by  prescription.  Gentle- 
men were  alto  created  by  letters  patent  of  the  king. 
Officers  (not  menial)  of  the  king's  household,  persout 
holding  a  royal  commission,  civil  or  military,  persons  who 
had  taken  a  degree  in  the  liberal  arts,  and  periont  adopted 
by  gentlemen,  were  considered  entitled  to  thit 
which  hat  now  been  long  obsolete  at  a  distinction. 

GENTLEMEN  PENSIONERS.  In  England,  a  band 
of  forty  gentlemen,  entitled  esquires,  whose  office  It  to 
attend  the  klug't  perton  to  and  from  the  Chapel-Royal, 
and  on  other  occasions  of  solemnity.  They  were  Insti- 
tuted by  Henry  VIII. 

GE'NTLES.  The  maggot*  or  apodal  larvae  of  the 
flesh  fly  ( Musca  carnaria),  and  other  Diptcra,  i 
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GENUS. 

GE'NUS.  (Lat.)  In  Zoology,  that  diitinct  but  tub- 
ordinate  group  of  animal*  which  gives  it*  name  a*  a  pre- 
fix to  that  of  all  the  specie*  of  which  it  is  composed. 

Gk>»  s.  In  Logic,  one  of  the  prcdicables,  which  is  con- 
sidered as  the  material  part  of  the  species  of  which  it  is 
affirmed.   See  Lqgic,  Pkkdicablb. 

Cent's.  In  Music,  the  general  name  for  any  scale  of 
music.  If  a  scale  proceed  by  tones,  it  is  called  the  dia- 
tonic genus  ;  if  between  the  tones  semitones  are  intro- 
duced, it  Is  called  the  chromatic  genus.  When  the  sub- 
divisions are  smaller,  as  quarter  tones,  it  is  called  the 
enharmonic  genus. 

GE'OCE'NTRIC.  (Gr.y*.  eartf.and  turret*,  centre.) 
A  term  frequently  used  in  Astronomy,  signifying  literally 
having  the  earth  for  its  centre.  The  apparent  motion  of 
any  planet,  as  seen  from  the  earth,  is  called  it*  geocentric 
motion.  The  geocentric  latitude  of  a  planet  i*  the  angle 
formed  by  a  straight  line,  supposed  to  be  drawn  from  the 
planet  to  the  earth,  with  the  plane  of  the  earth's  orbit 
or  the  plane  of  the  ecliptic.   Geocentric  longitude  of  a 


jdanet  is  the  angle  at  the  earth  formed  by  two  straight 
lines,  one  of  which  Is  drawn  to  the  first  point  of  Anes, 
and  the  other  to  that  point  of  the  ecliptic  which  it  inter- 
sected by  a  perpendicular  circle,  the  plane  of  which 
passes  through  the  earth  and  planet.  Geocentric  is  op- 
posed to  heliocentric,  which  refers  to  the  centre  of  the 
sun.  These  terms  are  only  used  in  speaking  ol  bodies 
belonging  to  the  solar  system.  The  fixed  stars  are  at 
such  prodigious  distances,  that  they  are  referred  to  the 
same  points  In  space,  whether  we  consider  them  as  seen 
from  the  earth  or  the  sun. 

GE'ODES.  (Gr.  ytmtnt,  earthy.)  Nodules  of  iron- 
atone,  hollow  in  the  centre.  Hounded  pebbles  baring 
an  internal  cavity  lined  with  crystals  are  also  so  called. 

GEO'DF.SY  (Gr.  yn.  and  in**,  I  divide),  literally 
signifies  the  division  of  the  earth,  in  which  tense  it  it 
svnonymout  with  land  surveying ;  but  it  is  usually  em- 
ployed In  a  more  gen.-ral  scum-  to  denore  that  part  of 
practical  geometry  which  hat  fur  Hi  obj.-ct  the  Eli- 
mination of  the  magnitude  and  figure  either  of  the  whole 
earth,  or  of  any  given  portion  of  itt  surface.  In  this 
tense  it  comprehends  all  the  geometrical  or  trigono- 
metrical operations  that  are  necessary  for  constructing  a 
map  of  a  country,  measuring  the  lengths  of  degrees,  &c. 
In  order  to  construct  an  accurate  map,  or  determine  the 
form  and  dlmentiont  of  a  country.  It  it  necessary,  in  the 
first  place,  to  determine  the  absolute  distances  between  the 
several  stations  or  points  ;  secondly,  to  determine  the  azi- 
muths of  the  lines  thus  measured,  that  is,  their  situation 
with  respect  to  the  meridian ;  and  thirdly,  the  differences 
of  latitude  and  longitude  of  the  stations.  The  operations 
necessary  for  determining  the  absolute  distances,  com- 
prehending the  measurement  of  a  base,  the  observation 
of  angles,  the  computation  of  the  sides  of  the  triangles, 
and  their  reduction  to  the  same  level,  arc  called  the  gco- 
dcsical  or  gcodeticat  operations  ;  while  those  which  are 
required  for  determining  azimuths  and  latitudes  are  called 
the  astronomical  operations.  The  determination  of  the 
of  the  earth  is  a  problem  of  very 
to  astronomy  and  geography,  and  has 
accordingly  at  all  times  been  a  subject  of  much  interest 
to  mathematicians  ;  but  it  Is  only  since  towards  the  middle 
of  the  last  century  that  operations  on  an  adequate  scale 
for  its  solution  have  been  undertaken  in  different  parts 
of  the  world.  For  the  results  of  the  more  important  of 
these  operations,  see  Deghke. 
GEO'GNOSY.  See  Geology. 
GEOGRAPHY.   (Gr.  ■,  - ,  and  I  describe.) 

The  description  of  the  earth.  The  etymology  of  the 
term  indicates  the  nature  and  extent  of  this  depart- 
ment  of  knowledge,  which,  in  fact,  embraces  every  thing 
relating  to  the  circumstances  and  condition,  natural  or 
artificial,  of  the  globe  which  we  Inhabit.  The  immense 
variety  of  subjects  comprehended  in  the  science  of  Geo- 
graphy are  usually  arranged  under  three  great  divisions, 
—  Mathematical,  Physical,  and  Political  Geography. 

Mathematical  Geography — This  division  of 
has  for  its  object  the  determination  of  the 

lions  of  the  earth,  it*  relations  with  the  celestial 
.  the  relative  positions  and  distances  of  places  on 
its  surface,  and  the  representation  of  the  whole  or  por- 
tions of  its  surface  on  globes  or  maps. 

In  order  to  describe  the  earth  the  first  clement  that 
must  be  ascertained  is  its  general  form.  That  the  sur- 
face of  the  earth  is  convex,  is  apparent  even  to  the  senses. 
Let  a  spectator  stand  on  the  sea  shore,  and  attend  to  the 
successive  appearances  of  a  ship  proceeding  to  sea. 
First,  the  lower  part  1>ccomes  invisible  :  then  the  whole 
hull  ;  and,  lastly,  the  masts  and  rigging,  the  lower  parts 
disappearing  first.  Now  this  phenomenon  can  only  be 
explained  by  the  convexity  of  the  portion  of  the  water 
between  the  shin  and  the  spectator ;  and  when  the  curv- 
ature of  the  sea  Is  recognized,  the  conclusion  can  scarcely 
be  avoided  that  the  land,  abstracting  from  its  local  in- 
equalities, participates  In  the  same  curvature,  and  that 
the  earth  is  a  round  body.  The  same  conclusion  Is 
from  the  gradual  coming  on  of  day 


GEOGRAPHY. 

and  the  deplacement  of  the  stars  in  proceeding  towar 
the  north  or  south  ;  for  if  the  earth  were  fiat,  the  su 
in  appearing  above  the  horizon,  would  illumine  the  who 
of  its  surface  at  the  same  instant ;  and  on  the  supposltk 
of  its  being  either  flat  or  cylindrical,  the  pole  star  wou 
maintain  the  same  elevatiou,  whereas  to  the  travel!* 
who  advances  northward  it  gradually  appears  mo 
elevated,  and  to  him  who  advances  southward  mo 
depressed.  All  these  appearances  are  observed  in  tl 
same  manner  on  whatever  part  of  the  earth  we  are  place* 
and  from  them  alone  the  globular  form  of  the  ear 
might  be  inferred,  even  if  the  fact  had  not  beets  plac 
beyond  doubt  by  the  voyages  of  circumnavigators.  A 
stronomers  in  modern  times  have  indeed  discover 
that  it  is  not  a  perfect  sphere,  being  flattened  in  a  slig 
degree  at  two  opposite  point*  (which  are  the  poles, 
rotation)  ;  but  the  deviation  from  perfect  sphericity  i* 
small,  that  for  all  the  purposes  with  which  prog-rap 
is  concerned  it  may  be  neglected  without  sensible  errt 
Sec  Fim-aa  or  the  Eaeth. 

In  order  to  determine  the  relative  positiona  of  poin 
on  a  sphere  in  the  most  commodious  manner,  math 
maticians  refer  them  to  two  great  circles  ;  that  is  to  so 
circles  formed  by  the  intersection  of  the  surface  of  tt 
sphere  by  a  plane  passing  through  its  centre.  The  ear 
Is  a  Ixxly  which  revolves  altout  an  axis  of  rotation  ;  tl 

ftosition  of  this  axis,  therefore,  with  respect  to  the  c 
estial  constellations,  determine*  one  great  circle,  namel 
the  equator,  or  the  circle  which  is  equally  distant  fro 
the  two  poles  of  rotation,  and  divides  the  globe  into  t« 
opposite  hemispheres.  The  equator,  therefore,  bcit 
marked  out  by  nature,  or  by  the  apparent  revolutions 
the  celestial  bodies  arising  from  the  real  diurnal  rotatu 
of  the  earth,  is  a  circle  to  which  all  places  are  most  co 
veniently  referred :  and  it  has  this  property,  that  It  ncv 
undergoes  any  change  of  place  on  the  sphere  ;  for  astr 
nomers  have  proved  that  since  the  date  of  the  earlie 
observations,  the  pole*  of  rotation,  and  consequently  tl 
equator,  have  always  maintained  the  same  invanab 
portion  on  the  earth's  sulfate. 

The  distance  of  a  place  from  the  equator  cannot  I 
directly  measured  ;  but  by  means  of  astronomical  ohser 
ations  we  can  determine  that  distance  in  aliquot  parts 
the  earth's  circumference,  that  is,  in  degrees  of  a  grr 
circle.    It  Is  not,  however,  sufficient  to  know  how  mat 
degrees  a  place  is  distant  from  the  equator.  It  1*  neeessaf 
also,  in  order  to  distinguish  it  from  all  other  place*, 
know  how  it  is  situated  with  respect  to  a  certain  meridia 
or  great  circle  perpendicular  to  the  equator,  and  co 
sequently  passing  through  the  poles.    In  reference 
the  diurnal  rotation  of  the  earth,  all  meridians  are  in  pr 
cisely  the  tame  circumstances  .  the  choice   is  cons 
quently  entirely  arbitrary,  and  geographers,  as  well 
astronomers,  generally  select  that  which  passes  throuj 
the  capital  of  their  own  country  as  the  circle  to  v»  hich  t  h 
refer  all  other  places.   The  equator  and  the  a**un.. 
meridian  thus  form  the  co-ordinates  of  the  sphere.  Tl 
distance  of  any  place  from  the  equator,  measured  on  tl 
arc  of  the  meridian,  is  the  latitude  erf  the  place  ;  and  i 
distance  from  the  assumed  meridian,  measured  on 
circle  parallel  to  the  equator;  is  its  Lmgitude ;  and  wh« 
the  latitude  and  longitude  of  any  place  are  both  know 
the  position  of  the  place  itself  is  entirely  determine 
The  latitude  of  a  place  is  ascertained  by  observing  tl 
height  of  the  polo  above  its  horizon  ;  and  the  longitu. 
of  one  place  in  respect  of  another,  by  the  interval  of  tic 
which  elapses  between  the  passage  of  any  celestial  ! » 
over  their  respective  meridians.    See  Latitude  ai 

LoNGITVDE. 

Besides  the  rotatory  motion  about  its  axis,  the  ear 
has  also  a  motion  of  revolution  about  the  sun,  which 
completed  in  the  courtc  of  one  year.  The  first  of  the 
motions  causes  the  succession  of  day  and  night  ;  t 
second  the  vicissitudes  of  the  seasons,  and  the  inequali 
of  the  length  of  the  natural  days.  These  two  Last  ph 
nornena  depend  on  two  circumstances  :  —  l  st,  that  t 


it  perpendicular  to 


ities  of  this  axis** 
the  two  poles  of  rotation,  continue  to  be  directed  to  t 
same  points  of  the  celestial  sphere  during  the  wh< 
time  ol  the  revolution.  Hence  it  follows  that  the  pla 
of  the  equator,  though  invariable  in  respect  of  absoli 
space,  is  continually  changing  its  position  in  r*»st>cct 
the  sun ;  and  the  apparent  effect  is  the  same  a*  if  the  s 

had  a  vibratory  motion 
the  heavens,  rising  alio 
the  plane  of  the  eqiuvt 
E  E  one  half  of  the  ye 
and  falling  below  it  duri 
the  other  half.    When  t 
•un  Is  in  the  equator  at 
the  two  poles  of  the  ear 
n  and  *  arc  in  the  gr< 
circle  which  divide*  the 
hemisphere.    \\  hen  the  » 
at  the 


laminated  from  the 
reaches  hit  greatest  northern 
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-  r  ■■••■■I  hemisphere  i«  a  V.  <?',  and  the  north  pOli  I 
rnci«  considerably  within  It.  On  the  other  hand,  when 
the  sun's  declination  Is  south,  at  at  S",  the  south  pole  i 
<onet  into  the  illuminated  hemisphere,  while  n  ft  left 
a  liarknc**.  When  the  sun  Is  at  S  his  apparent  diurnal 
■wood  is  performed  In  the  equator,  ana  the  days  and 
Juehts  are  of  equal  length  all  over  the  world.  The  angle 
sows  the  planes  of  the  equator  and  ecliptic  make  with 
rarh  other  is  about  23^ 3  ;  consequently,  since  the  great- 

•  it,  ni.vixn  «>!  the  sun  from  the  equator  is  the  vum* 
q-^nutj,  it  must  happen  that  at  midsummer  the  suu  It 
.  !  m  ihf  north  <>i"  tin-  equator,  ami  at  miilw  mtrr  M 
to  the  south  of  It.  The  inequaHtr  of  the  natural  days 
u  sn  immediate  consequence  of  the  gun's  declination  ; 
tor  as  the  solar  rays  come  to  the  earth  parallel,  one  half 

the  rlohe  must  always  be  illuminated  at  once,  and  the 
other  half  in  darkness  ;  consequently  when  the  tun  de- 
cides a*o  to  the  north  of  the  equator,  all  that  part  of 
tiw  earth  which  it  within  23^>  of  the  uorth  pole  will 
n-ruin.  while  the  earth  performs  its  diurnal  revolution, 
*  thm  the  illuminated  hemisphere.  A  small  circle  of 
V.:*  sphere  parallel  to  the  equator,  and  at  the  distance  of 
Z3^~  from  the  pole,  is  called  the  polar  circle;  and  at  this 
Utirode  the  sun,  when  at  hit  greatest  declination,  comes 
ructiy  to  the  horizon  at  midnight,  without  letting ; 
consequently  the  length  of  the  longest  day  is  twenty-four 
hours.  At  the  equator  the  length  of  the  day  is  always 
twfjTe  hours  ;  and  from  the  equator  to  the  polar  circle 
the  length  of  the  longest  day  it  greater  and  greater  as 
the  latitude  increases.  At  the  pole  the  sun  it  one  half 
r{ the  rear  above  the  horizon,  and  the  other  half  below 
it;  ma  from  the  polar  circle  to  the  pole  the  length  of 
tisne  the  sun  continues  above  the  horiion  w  ithout  setting 
i-vreases  with  the  latitude  from  twenty-four  hours  to  six 
-  -ths.  The  two  small  circlet  of  the  sphere  parallel  to 
the  equator,  which  limit  the  sun't  greatest  declination, 
are  called  the  tropics  ;  and  the  whole  surface  of  the  glol>c 
u  divided  by  the  two  tropics,  and  the  two  polar  circles, 
•n'-o  five  zones  or  spaces  ;  namely,  the  torrid  zone,  which 
is  Included  Let  ween  the  two  tropics,  or  extends  '23}°  on 

*TVsja,f*\  i  n  c  i  u  u  t?o  ot  i w <^  ii  tile  croijic  aiki  polar  circicin 
hemisphere  ;  and  the  two/rigid  zviu-t,  or  the  spaces 
•>t*een  the  poles  and  their  respective  polar  circles. 
These  may  be  called  the  astronomical  divisions  of  the 
ftobe,  as  they  depend  on  the  position  of  the  earth's  axis 
"f  rotation  with  respect  to  the  plane  of  Its  orbit,  and  arc 
iirtrrmioed  by  astronomical  observations. 

Physical  Geography  has  for  Its  object  the  description 
°( the  principal  features  of  the  earth's  surface,  as  con- 
tuiJng  of  land  and  water  ;  the  extent  and  configuration 
the  continents  and  islands ;  the  elevation  and  direction 
1  -f  the  mountain  chains  ;  the  conformation  of  the  plains 
wA  valleys ;  their  altitude  above  the  level  of  the  sea ;  and 
the  Mill,  climate,  and  animal  and  vegetable  productions 
of  different  countries.  It  embraces  also  the  various  phe- 
of  the  ocean,  which  may  be  classed  under  the 
fi  the  depth  of  the  sea,  and  the  inequalities 
»  taltness  and  temperature  ;  the  direction 
of  currents,  the  tides,  the  polar  Ice,  &c.  In 
it  c^prehends  also  many  of 

*~ '  ^  ff^ifjhf 4*  m  1L  J  i  c  i iic*^tVH  T^^-  r#a-t \& of 
fie* ;  the  height  of  the  snow  line ;  the  prevailing  winds ; 
tlM  barometric  pressure  ;  the  quantity  of  annual  rain,  of 
«*poratJoo,  5cc. ;  and  the  effect  of  all  these  circum- 
rtaoces  on  the  condition  of  the  human  race. 

On  casting  our  eye  on  a  globe  or  map,  we  immediately 
perceive  the  very  unequal  distribution  of  land  and  water 
'jn  the  surface  of  the  earth.  The  land  occupies  a  very 
little  more  than  one  third  of  the  whole  surface,  and  the 
vster  all  the  remaining  portion.  Nor  it  the  inequality 
of  the  distribution  in  respect  of  the  two  hemispheres 
less  remarkable.  Of  the  whole  land  about  four  fifths  it 
"lasted  in  the  northern  hemisphere,  and  the  remaining 
ooe  fifth  In  the  southern.  In  a  general  view,  the  land 
"insists  of  three  great  masses  i  the  old  continent,  which 
' ^reprehends  Europe,  Asia,  and  Africa;  the  new  con- 
lea ;  and  New  Holland,  —  which  are  »e pa- 
other  by  the  great  oceans.  The  general 
ontincnts  differ  remarkably.  In  the 
the  general  direction  of  the  land,  and  of 
tiv*  treat  mountain  chains.  Is  from  west  to  east,  almost 
parallel  to  the  equator;  while  in  America  the  general 
direction  is  from  north  to  south,  along  the  meridian. 
Thu*  the  four  great  systems  of  mountain  ranges  In  Asia,— 
namely,  the  Altai,  the  Thian-chan,  the  Kuen-lun,  and 
the  Himalaya,  —  all  stretch  from  west  to  east;  and  the 
Andes,  which  extends  from  one  extremity  of  America  to 
the  other,  ranges  in  the  perpendicular  direction  from 
north  to  south.  Another  striking  feature  of  the  land  it, 
that  all  the  great  peninsulas  are  pointed  to  the  south 
pole.  This  is  the  case  with  South  America,  Africa, 
Arabia,  Hindostan,  Malaya,  Cambodia,  the  Corca.  Kamt- 
Krntka,CalifomU,Alaska,  Greenland,  Florida,  Italy, &c. ; 
hi  short,  the  only  two  exceptions  are  Yucatan  in  the  Gulf 
of  Mexico,  and  Jutland  In  the  German  Sea,  w 


^rm  Hydrology 
'*  ill  depth,  it. 
wd  telocity  of  < 
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both  formed  of  alluvial  land,  and  may  therefore  he  tup- 
posed  to  owe  their  formation  to  partial  influences  which 
have  not  operated  on  the  great  continental  masses.  This  si- 
milarity of  disposition  can  only  be  attributed  to  the  agency 
of  some  mechanical  cause ;  and  the  phenomena  strongly 
suggest  the  idea  of  the  terraqueous  masses  having  been 
shaped  Into  their  existing  forms  by  the  action  of  a  great 
wave  or  current  flowing  from  the  southern  to  the  northern 
pole.  (See  Atssosphr&e.Climate.Gkology, Tidrs.Wino, 
tec.  See  alto  an  excellent  article  on  this  subject  by  Dr. 
Traill  in  the  Encyclopedia  Britannica.) 

Political  Geography  considers  the  earth  as  the  abode  of 
mankind  ;  and  has  for  its  object  the  description  of  all  that 
relates  to  the  moral  or  social  condition  of  the  different 
nations  ;  their  language,  religion,  government,  degrees  of 
civilization  i  and  the  population,  resources,  and  local  re- 
lations  of  different  countries.  This  part  of  geography 
Is  consequently  related  to  history  and  statistics  and  does 
not  fall  within  the  scope  of thlt  work.  (See  irf'CuUoch's 
Geographical  Dictionary;  Murray's  Encyclopedia  of 
Geography ;  the  large  work  of  Malte  Brun.  of  which 
there  is  an  English  translation ;  the  Dictionnaire  Gio- 
graphique  Vnncrsel ;  the  Systems  of  Malte  Brun  and 
Balbi  abridged,  published  by  Black  ;  and,  for  recent  dis- 
coveries, the  Journal  qf  the  Royal  Geographical  Society 
of  London. ) 

GEOLOGY.  (Gr.  yn,  the  earth  ;  Xsyst,  o  discourse.) 
Till  within  the  last  five-and-twentv  years  geology  con- 
sisted of  a  very  limited  collection  of*  facts,  strung  u|K>n 
amusing  but  insufficient  theories  and  hypotheses  ;  but  it 
may  now  be  said  to  have  taken  its  place  amongst  the 
rigid  and  exact  sciences.  It  requires  for  its  successful 
exposition  not  only  an  Intimate  acquaintance  with  the 
mineralogical  history  of  the  crust  of  the  globe,  but  it  also 
Involves  a  series  of  extensive  and  distinct  Inquiries  re- 
specting the  physical  and  chemical  causes  that  are  and 
have  been  active  in  producing  present  and  past  changes  ; 
and  it  branches  out  into  several  distinct  investigations 
connected  with  the  discovery  of  organic  remains,  in  tho 
successful  pursuit  of  which  no  small  share  of  zoological 
and  botanical  information  are  requisite,  and  which  also 
demand  the  aid  of  comparative  anatomy. 


There  is  this  therefore  to  recommend  geology,  that  it 
excites  a  distinct  interest  In  the  external  characters  of  a 
country  or  district,  independent  of  the  beauties  or  rug- 
gedness  or  sublimity  of  its  aspect,  or  of  Its  geographical 
peculiarities,  and  endeavours  to  trace  a  connection  be- 
tween its  exterior  features  and  interior  structure ;  and 
in  these  its  simplest  details  It  bears  upon  agriculture, 
and  ultimately  upon  all  those  numerout  arts  in  which 
mineral  substances  arc  concerned.  Tho  farmer  should 
be  a  geologist,  and  to  should  the  architect :  the  miner 
and  the  mineralogist  must  be  to.  But  this  it,  at  It  were, 
the  mere  title  of  the  volume ;  for  when  we  come  more 
narrowly  to  peruse  its  contents,  we  do  indeed  find  It  "  at 
a  book  wherein  men  may  read  strange  matters. "  It  it 
full  of  relics,  so  extraordinary  as  to  arrest  the  attention 
of  the  most  superficial  inquirer,  and  to  awaken  the 
deepest  Interest  in  the  philosophic  observer :  it  is  thronged 
with  records  of  strange  and  mighty  changet  and  convul- 
tiont ;  of  revolutions  in  climate,  and  in  the  genera  and 
species  of  the  organic  creation  ;  It  carries  the  mind  back 
to  a  period  indefinitely  remote,  when  our  present  conti- 
nents were  at  the  bottom  of  an  ocean,  from  which  they 
teem  to  have  been  elevated  tometimet  by  the  slowest 
degrees,  and  at  others  by  a  more  rapid  and  violent  cause, 
and  when  both  sea  and  land  were  tenanted  by  distinct 
tribes  and  races  of  extraordinary  animals  and  vegetables  ; 
it  shows  that  every  thing  as  we  now  find  it  has  been  gra- 
dually and  successively  developed  as  it  were,  and  that 
man  himself  has  appeared  but  late  upon  this  singular 
stage. 

In  thlt  article  our  principal  object  will  be  to  give  an 
outline  of  the  present  state  of  geology,  and  an  explanation 
of  the  terms  of  the  science.  To  attain  this  object,  the  works 
which  we  have  principally  consulted,  and  from  which, 
with  the  kind  permission  of  their  authort,  we  have  made 
copiout  extracts,  are  those  of  Lyell  and  De  la  Heche :  the 
explanatory  diagrams  are  chiefly  from  the  same  sources. 
To  them,  and  to  the  works  of  Phillips,  Bakewell.  Mantel], 
and  Buckland,  and  to  the  Transactions  of  the  Geological 
Society,  we  must  refer  our  readers  for  details  which 
would  have  been  inconsistent  with  the  objects  of 


In  tracing  out  the  present  appearance  of  the  earth's  sur- 
face, and  in  examining  minutely  the  effects  of  causes  now  in 
action,  there  it  nothing,  at  Ilutton  has  said,  in  which  sec  can 
distinctly  perceive  either  the  evidence  of  a  beginning  or 
the  prospect  of  an  end.  Geometers  have  taught  us  that  in 
the  midst  of  all  the  fluctuations  which  can  possibly  take 
place  In  the  elements  of  the  orbits  of  the  planets  by  reason 
of  their  mutual  attraction,  the  general  balance  of  the  parts 
of  the  system  will  always  be  preserved,  and  every  depart- 
ure from  a  mean  state  periodically  compensated.  But, 
in  saying  that  we  can  discover  nothing  that  points  to  a 
beginning  or  threatens  an  end,  we  only  mean  that  mere 
powers  arc  as  yet  inadequate  to  such  a  I 
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•re,  It  li  true,  tone  drcumstanee*  In  the  physical 
lanet  which  do  obscurely  point 
.  but  from  them  nothing  dis- 
On  the  other  hand,  neither  the 


constitution  of  our  own  plot 
to  an  origin  and  ■  formation, 
tinct  can  be  concluded.  On 
researches  of  astronomy  nor. 
e»t  grounds  for  regarding  eit 
we  Inhabit,  as  of  eternal  duration  ;  in  sho 
speculate  to  any  purpose,  either  upon  the 


dronomy  norof  geology  give  us  the  slight- 
est grounds  for  regarding  either  our  system,  or  the  globe 


if  we  would 
er  state  of 

our  globe,  or  upon  the  succession  "of  events  which  from 
time  to  time  may  have  changed  the  condition  and  the 
form  of  Its  surface,  we  roust  confine  our  views  within 
limits  far  more  restricted,  and  to  subjects  much  more 
within  the  reach  of  our  capacity,  than  either  the  beginning 
or  the  end  of  the  world.  These,  indeed,  were  almost  the 
sole  inquiries  of  the  older  geological  school,  the  favourite 
speculations  of  a  race  of  geologist*  now  nearly  extinct. 
Within  the  limits  of  the  present  century  even  geology 
has  undergone  an  entire  change  of  character,  and  is.  as 
we  hare  already  remarked,  brought  within  the  list  of  the 
inductive  sciences.  Geologists  now  no  longer  ransack 
their  imaginations  for  theories  of  the  formation  of  the 
globe  from  chaos,  or  bewilder  themselves  with  its  hypo- 
thetical transformations ;  but  they  aim  at  a  careful  and 
accurate  examination  of  the  records  of  its  former  state, 
and  of  the  indisputable  evidence*  of  former  life  and  habita- 
tion which  the  organic  remains  of  its  strata  aflbrd. 

These  wonderful  wrecks  of  a  former  state  of  nature, 
preserved,  like  ancient  medals  and  marbles  in  the  ruins 
of  an  extinct  empire,  afford  a  kind  of  rude  chronology, 
by  the  aid  of  which  the  successive  depositions  of  the 
strata  in  which  they  are  found  may  be  marked  out  in 
epochs  more  or  less  definitely  terminated,  and  each  re- 
cognised by  some  peculiarity  which  enables  the  diligent 
observer  to  recognise  the  deposit*  of  any  period,  in  what- 
ever part  of  the  globe  tbey  may  occur.  And,  so  far  at 
least  as  investigation  has  hitherto  gone,  these  deposits 
are  in  the  same  order  of  succession  in  every  part  of  the 
world 

But,  in  using  these  terms,  we  must  not  forget  how  very 
little  we  do  actually  know  of  the  earth's  surface.  We 
talk  of  certain  strata  extending  over  the  whole  globe,  for- 
getting that  nearly  three  fourths  of  it  are  covered  by  the 
waters  of  the  ocean,  and  that  consequently  of  that  portion 
wc  can  know  but  little,and  that  little  Imperfectly;  and  that 
of  the  fourth  which  remains  In  the  shape  of  dry  land  not 
one  thousandth  part  has  been  at  all  examined,  or  at  least 
not  Investigated.  Again,  we  speak  of  the  crust  of  our 
globe,  and  ofthefoterli  of  the  earth,  and  the  depth  of  the 
sea,  and  the  loftiness  of  mountains,  forgetting  how  insig- 
nificant all  these  things  really  are.  compared  with  the  en- 
tire  bulk  of  our  planet ;  that  our  deepest  mines  hardly 
penetrate  to  a  depth  surpassing  the  ten  thousandth  part 
of  the  distance  from  the  surfaces  to  the  centre  5  that  the 
profoundest  recesses  are  mere  scratches  upon  the  surface ; 
that  the  loftiest  hills  and  most  inaccessible  mountains  are 
only  as  grains  of  dust  and  of  sand  sprinkled  on  the  sur- 
face of  one  of  our  moderate- sized  artificial  globes. 

Such  being  the  real  state  of  our  information,  and  such 
the  limitations  to  which  all  further  pursuit  is  subjected, 
we  may  well  be  animated  by  the  magnitude  and  extent  of 
the  Inquiries  which  this  limited  range  displays.  "  And 
finding,  even  in  these  restricted  bounds,  the  amplest 
proofs  of  order  and  design,  the  mind  is  naturally  led  to 
the  sublimest  inferences  respecting  what  Is  unseen,  and 
even  to  the  conception  of  a  power  and  intelligence  to 
whlcn  we  may  well  apply  the  term  infinite;  since  we  not 
only  see  no  limit  to  the  instances  in  which  they  are  mani- 
fested,but  find,  on  the  contrary,  that  they  continually  open 
upon  us  in  increasing  abundance,  in  proportion  as  we  are 
enabled  to  extend  our  sphere  of  observation  and  inquiry  ; 
and  that  as  the  study  of  one  prepares  us  to  understand 
and  appreciate  another,  wonder  follows  on  wonder,  till 
our  faculties  become  bew  ildered  In  admiration,  and  our 
Intellect  falls  back  on  itself  in  utter  hopelessness  of  ar- 
riving  at  an  end." 

Wc  may  now  state  of  what  the  external  film  or  cu- 
ticle of  the  globe  appears  to  consist,  and  examine  how 
far  we  are  justified  in  surmising  respecting  the  nature  of 
its  deeper -seated  parts,  and  of  such  portions  as  arc  out  of 
the  reach  of  actual  inspection. 

We  say  that  the  crust  of  the  earth  is  stratified,  because 
it  consists  chiefly  of  distinct  strata  or  layers  of  different 
materials.  These  differ  in  depth  and  extent ;  but,  what 
Is  most  essential  to  our  present  purpose,  they  follow 
each  other,  on  the  large  scale  and  as  masses,  in  an  ap- 
parently regular  and  uniform  succession  in  all  places, 
districts,  and  countries  where  they  admit  of  examin- 
ation and  have  been  attentively  studied.  They  appear, 
In  most  instances,  to  rest  upon,  and  are  blended  with, 
invaded,  and  in  some  few  instances  overflowed  as  it  were 
by,  substances  which  are  not  distinctly  stratified,  and 
which  most  geologists  have  agreed  In  calling  unstra- 
tfied  rocks.  The  former,  or  the  stratified  rocks,  from 
their  texture  and  contents  have  apparently  been  formed 

he  uppennos 


stances  of  Indisputable  volcanic  origin ;  and  others.  Iron 
their  position,  texture,  and  effects  upon  their  nci^h- 
bours,  are  also  presumed  to  be  of  igneous  formation 
Water,  therefore,  on  the  one  hand,  and  fire  00  the  other 
Mem  to  have  been  the  great  agents  to  which  the  present 
aspect*  of- the  earth's  surface  are  referable.  In  proceed; 
ing  to  enumerate  the  principal  divisions  of  the  strati  dec 
rocks  in  their  order  from  above  downwards,  we  must 
remind  the  reader  that  the  series  is  frequently  rendered 
irregular  by  the  deficiency  of  one  or  more  of  its  members  i 
and  that  sometime*  whole  series  of  strata  seem  to  han 
been  removed  from  certain  districts  by  causes  which  ws 
shall  afterward*  endeavour  to  trace,  constituting  whal 
have  been  called 


In  this  diagram  A  represents  the  crystallised  or  •«- 
stratified  rocks,  presumed  to  be  of  igneous  origin,  upon 
which  He  the  stratified  rocks,  B.  C.  and  D.  The  rocks 
A  were  formerly  called  primitive,  and  were  supposed  to 
be  the  original  crystalline  crust  of  the  globe,  upon  which 
the  strata  B  C  I)  had  been  subsequently  deposited ,  " 
it  is  now  supposed  that  the  rocks  B,  C.  and  D  have  I 
upheaved  by  the  subsequent  intrusion  of  A  by  • 
agencies  from  beneath. 

The  substances  which  usually  constitute  the 
we  tread  upon  are  produced  chiefly  by  causes  In  c 
ration — soils  and  detritus  of  various  kinds  washed  dc 
from  the  neighbouring  hills  by  the  influence  of  rain  nod 
torrents,  and  forming  what  have  been  generally  called  al- 
luvial deposits :  these  are  more  or  less  associated  with 
matters  probably  of  a  similar  but  a  more  ancient  origin, 
and  which,  suspected  by  some  to  be  relics  of  the  deluge, 
hare  been  termed  diluvial  deposits  ;  such  as  gravel  and 
boulder  stones. 

We  then  find  in  many  parts  of  England  and  elsewhere 
occasional  patches  of  what  have  been  termed  tertian/ 
rocks,  which  often  are  of  singular  interest,  and  frequently 
consist  of  detached  and  insulated  deposits  surrounded  by 
otheT  rocks,  and,  In  reference  to  their  neighbours,  occu- 
pying a  position  very  like  that  of  the  water  of  lakes,  in- 
land seas,  and  gulfs,  in  relation  to  a  continent ;  and.  like 
such  waters,  being  often  very  deep,  but  of  limited  extent : 
hence  they  are  often  designated  as  basins.  They  consist 
of  clays  and  calcareous  and  arenaceous  matters.  In  l 
are  embedded  remains  of  marine  animals,  blend 
fresh- water  species,  quadrupeds,  and  even  birds, 
lio  upon  chalk,  which  is  the  newest  rock  of  the  1 
series.  They  constitute  the  supracretaceous 
which  the  basins  of  Paris,  I^mdon,  and  the  Isle  of  V  ight. 
and  parts  of  Suffolk,  furnish  instances.  Chalk  constitutes 
the  uppermost  of  the  secondary  series  of  the  European 
area ;  and  It  Is  immediately  succeeded  by  certain  vari. 
etics  of  sand  and  sandstone,  included  by  Mr.  De  la  Beche 
in  his  Cretaceous  group.  •  We  then  (In  the  same  area) 
come  to  the  Oolitic  group,  composed  of  calcareous  free- 
stone and  of  Has,  resting  upon  the  varieties  of  red  sand- 
stone, and  succeeded  by  coal,  mountain  limestone,  and 
old  red  sandstone ;  and  these  are  followed  by  the*  cr'rty- 
wacke  group,  forming  the  transition  series  of  Werner, 
a  part  of  which  has  been  ably  described  under  the  name 
of  Silurian  system  by  Mr.Murchlson,  resting  upon  alow rr 
portion  termed  Cambrian  suitem  by  Professor  Sedgwick. 
The  Greywacke  may  be  conveniently  divided  into  three 
portions:  — I.  Upper,  equivalent  to  the  old  red  sandstone 
of  England ;  2.  Intermediate,  equal  to  the  Silurian^* 
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tern  ;  and  3.  Inferior,  equivalent  to  the 
These  are  often  made  up  of  fragments  of  the  < 
or  contain  a  few  ancient  organic  relics.  They 
the  inferior  order  of  stratified  nonfossiliferou* 
upon  the  unstrained  or  primary  scries. 

In  endeavouring  to  trace  out  the  history  of  the  < 
live  strata  to  which  we  have  adverted,  it  would,  perhap 
be  most  philosophical  to  commence  our  inquiries  *<:n 
the  causes  that  are  now  active  in  producing  alterat )'■'•» 
upon  the  surface  of  the  globe  ;  to  consider  the  action  m 
changes  of  temperature,  and  of  water  and  other  agents 
that  tend  to  degrade  and  disintegrate  the  surface,  to 
down  its  asperities,  and  to  modify  the  present  order  >»> 
things, —  among  which  earthquakes  and  volcano*  form  * 

f imminent  feature.  But  the  narrative  will  be  more  clear 
f  we  first  sketch  out  the  history  of  the  formations,  con- 
sidering them  in  reference  to  their  position,  their  com- 
position, their  organic  relics,  and  the  purposes  to  ■ 


thev  are  applied  in  the  arts  ;  and  then,  ha*  ing  adTcrtoi 
to  their  relative  durabilities  and  aspect*  as  wounU' . 
masses,  we  may  consider  the  action  of  rivers,  and  of  t 
ocean,  both  as  destructive  and  as  renovating 
tracing  out  their  connection  with  meteoric  phenorneiw. 
and  with  the  effect*  of 


•orlc  pruTt'"1"  ••— 
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nabW  to  compare  present  with  past  changes,  and  to  form 
ia  opinion  upon  the  great  controrersial  question  which 

teens  chiefly  to  engage  tbeoretic.il  geologists;  namely, 
»  nether  things  hare  always  gone  on  pretty  much  as  we 

Me  them,  or  whether  our  globe  has  been  subject  to 
r«t  and  destructive  changes  and  convulsions  out  of  the 


those  superficial  and  ini 
ing  the  tertian  or  tupracrrlaceous 
r»ip of rocks .  Our  knowlodgeof  their  distinct  existence 
h  rkieij  due  to  the  labours  of  Cuvier  and  Brongnlart, 
vbose  Memoir  on  the  Environs  of  Paris  was  published  in 
Nil.  lo  this  part  of  Europe  they  form  patches  or  basins  ; 
£>«  there  is  much  reason  to  believe  that  they  have  once 
irfti  more  continuous  and  extensive,  and  that  their  present 
isolated  character  U,  partly  at  least,  due  to  the  elcva- 
nm  of  the  strata  below  them,  by  which  they  have  been 
tauten  op,  and  in  part  also  removed  by  denudation. 

sooogst  these  formations  we  may  also  class  many  ex- 
t««»e  series  of  rocks  inditTerent  parts  of  Europe,  which, 
j-'thoogh  they  bear  records  of  having  been  deposited  at 
i*rent  and  probably  remote  periods,  are  still,  com- 
V*«L  with  the  strata  beneath  them,  of  comparatively 
-  fcm  origin,  and  belong  to  the  general  epoch  of  the 
•^acretaceous  series. 

It  ■ill  easily  be  understood  that  one  characteristic  test 
*  tae  date  or  age  of  a  rock  formation  is  to  bo  found  in 
tbe  fossiU  which  are  entombed  in  it.  If  these  are  of  genera 
evttpeciei  mow  existing,  it  is  an  inference  In  favour  of 
.-v*iern  formation ;  if  the  genera  arc  extant,  but  the 
foes  extinct,  we  are  carried  back  to  a  more  remote 
4& ;  sad  if  the  genera  are  also  extinct,  we  presume  upon 
'  7**  more  remote  period  of  deposition.  It  Is  obvious, 
that  other  conclusions  of  great  importance  may  be 
disced  from  the  same  source,  and  that  the  remains  of 
wtsin  quadrupeds,  amphibious  animals,  and  fresh-water 
r>i  marine  fish  and  sheila,  will  announce  the  existence 
dry  land,  lakes,  or  seas,  at  the  periods  of  the  respective 
'- "»*!tions  ;  —  and  again,  from  alternations  of  these  de 
(">its.  ve  are  often  enabled  to  infer  the  successive  or  al- 
'.rmate  states  of  dry  land,  lakes,  and  the  ocean,  upon  one 
"xi  the  same  spot.  All  these  Inferences  require  to  be 
k»o  with  the  utmost  circumspection,  and  many  eon- 
res  to  be  taken  into  the  account;  but 
>usly  used,  are  of  the  greatest  interest 
,  and  give  the  most  unexpected  and  extra 
'  leal  clues  to  the  discovery  of  a 
state  of  thiugs  upon  the 


The  tertiary  rocks,  when  tried  by  the  test  just  hinted 
« .may  be  subdivided  into  three  or  four  periods,  founded 
*t**>  the  comparison  of  their  respective  fossils  ;  all  these 
Periods  arc  distinct  from  and  anterior  to  that  which  has 
•  •■■»•  1  <•  the  c.irtli  h  i-,  been  tenanted  by  man,  ami 
•  aich  may  therefore  be  called  the  historical,  recent,  or 
■•  '  t'Diporamous  period. 

Is  the  most  modern  of  the  above  periods,  the  formations 
an  inch  as  contain  fossil  testaceous  remains,  of  which  the 
feetrr  part  are  referable  to  recent  species.  In  some  of 
there  Is  an  Immense  preponderance  of  recent  spc- 
<  n.  and  the  formations  pass  by  insensible  gradation  into 
'bse  of  the  historical  period ;  as  in  part  of  Sicily  and  the 
ittrfct  about  Naples.  In  others,  the  recent  species  vary 
'•'  «b  one  third  to  one  half  of  the  entire  number :  as  in  the 
'  tappenine  hills  and  in  the  English  crag.  The  form- 
of  the  next  period  contain  a  minority  only  of  im- 
-1>-.iI  shell*  of  recent  specie*  <Tc.ur.iine  ami  the 


^  of  the  Loire)  j  and  in  the  last,  they  are  of  such  very 
Indicate  what  may  b«  considered 
of  the  existing  state 


'■r-at,..n  (Pan*  and 
These  three  periods  or  formations  Mr.Lycll  designates 
«7  the  terms  Pliocene,  Miocene,  a;id  Eocene.    ( Pliocene, 
'nan  WA%tm*.  major,  and  ««<»<*.  recent,  because  the  major 
F*n  of  the  fossil  testacete  of  this  epoch  are  referable  to 
re«nt  species  ;  Miocene,  from  msmm,  minor,  a  minority 
'  %  of  fossil  shells  embedded  in  the  formations  of  this 
r-'rt'xi  being  of  recent  specie*  ;  Eocene,  from  mm,  aurora, 
'"  •     the  very  »mall  proportion  of  living  specie*  con- 
tained in  these  strata  indicates  the  dawn,  as  It  were,  of 
1    -  *  t  %t.it.-  f>l  lb  e  animal  creation.)     To  give  sonic 
^«-a  of  the  contents  and  arrangement  of  these  strata,  we 

districts.  *  r*'er  *°  ****  **r*1'  'amPsn're'  411  ^° 

A  clescending  section  of  the  strata  near  Paris  presents  the 
'  lining  coders  of  succession :  — The  uppermost  rocheon- 
»i*t»  of  various  marls  and  siliceous  compounds,  containing 
s-ntank  remains,  which  characterize  It  as  of  fresh-water 
i  ^mutton  ;  to  this  succeed  marls,  sand,  and  limestone, 
»ith  marine  shells ;  then  fresh-water  marls,  siliceous 
limestone,  and  gypsum,  with  the  bones  of  animals  ;  then 
*  coarse  limestone  abounding  in  marine  remains,  often 
/ir'"'.*nd  applicable  to  architectural  purposes;  and  lastly, 

of  the  chalk,  plastic  clay. 


with  beds  of  sand  containing  lignite,  amber,  and  shells 
both  of  marine  and  fresh-water  animals. 

In  this  extraordinary  assemblage  some  of  the  organic 
relics  are  of  great  interest.  The  gypseous  strata  contain 
the  bones  of  extinct  mammalia  and  other  animals,  which 
h.ue  been  almost  recalled,  as  it  were,  Into  existence  by 
the  scientific  skill  of  Cuvier,  who  has  given  sketches 
of  their  probable  forms  and  habitudes.  There  are  the 
remains  of  about  fifty  species  of  quadrupeds,  all  extinct, 
and  nearly  4-5ths  of  them  belonging  to  a  division  of  the 
order  Pachydermata,  now  only  represented  by  four  living 
species ;  namely,  three  tapirs  and  the  daman  of  the  Cape. 
There  are  a  few  carnivorous  animals,  among  which  are  a 
a  species  of  fox  and  gennet ;  —  there  are  the  dormouse, 
squirrel,  bat,  and  an  opossum  (a  marsupial  animal,  now 
confined  to  America  and  Australia).  There  are  about 
ten  species  of  bird*  j  and,  among  the  reptiles,  crocodile  s 
and  tortoises. 

Though  we  shall  again  advert  to  the  probable  and  ap- 
parent causes  of  this  extraordinary  assemblage  of  relics, 
it  may  be  worth  while  to  refer  to  some  general  points 
connected  with  the  geology  of  the  Paris  district,  which 
seem  to  explain  certain  states  of  the  earth's  surface  then 
existing. 

In  the  first  place,  as  respects  their  general  arrange- 
ment, we  find  that  they  do  not  repose  horizontally  upon 
each  other,  but  that  there  are  irregularities,  announcing 
hills  and  valleys  upon  the  original  surface  of  the  chalk  on 
which  all  these  deposits 
and  its  i 

up:  upon 

stratum  (caleaire  grassier)  was  formed,  also  following 
the  uneven  surface  beneath.  Then  came  the  gypseous 
deposit,  containing  land  and  river  shells ,  with  fragment! 
of  wood,  and  the  assemblage  of  skeletons :  respecting 
which  it  deserves  particular  notice,  that  they  are  often 
entire,  the  most  delicate  extremities  being  preserved,  as 
if  the  carcasses  clothed  with  their  flesh  and  sain  had  been 
floated  down  soon  after  death  ;  so  that  Prevost  has  sug- 
gested that  a  river  may  have  swept  away  the  bodies  of  the 
animals  and  plants  which  lived  on  its  borders,  or  In  the 
akes  which  it  traversed,  and  may  have  carried  them  down 
to  a  gulf  into  which  flowed  waters  impregnated  with  sul- 
phate of  lime,  and  by  which  they  were  gradually  con- 
solidated. But  whatever  was  the  cause  of  this  singular 
state  of  things,  ft  Is  clear  that  the  deposit  of  sulphate  of 
lime  afterwards  ceased  ;  that  the  relative  level  of  the  sea 
and  land  apparently  became  altered  ;  and  that  marls  with 
sea  shells  were  formed,  and  pebbles  were  produced,  to 
which  oysters  became  attached,  some  of  the  pebbles  being 
pierced  by  boring  shells.  To  these  deposits  succeeds  sand 
with  broken  organic  remains,  filling  up  ' 


ese  deposits  rest.  So  that  the  plastic  clay 
lates  were  deposited  in  these  hollows,  filling 
or  less  up:  upon  this  the  lowest  marine 


[^•*nd  applicable 
>*l  apon^the  una 


tion  of 

envelopment  of  organic  remains  ceased,  and  marine  i 
viae  became  entombed  in  great  abundance  ;  and  lastly,  to 
close  this  eventful  history,  a  varied  deposit  follows,  con- 
taining the  remains  of  such  animals  and  vegetables  as  are 
known  only  to  exist  on  dry  land,  or  in  marshes  or  fresh 
water.  This  variety  of  mineral  structure  has  been  sup- 
posed to  result  from  springs  holding  various  substances 
in  solution  entering  various  parts  of  a  shallow  lake. 
That  it  was  shallow  is  probable,  from  the  remains  of  the 
small  seed  vessels  of  fresh  water  plants  belonging  to  the 
genus  Chant.  These  curious  remains  were  once  supposed 
to  be  microscopic  shells :  tnev  have  been  called  Gyro- 
gonites  (from  vsfsf ,  curved,  ana  vsmt,  seed).  They  occur 
frequently  in  fossil  formations  of  different  eras. 

In  the  Isle  of  Wight  there  is  a  succession  of  fresh-water 
and  marine  strata,  which,  as  far  as  fossil  contents  go.  agree 
in  many  respects  with  the  Paris  district ;  but  in  mineral 
character  they  are  very  different.  They  appear  almost  ex- 
clusively mechanical  ;  and  the  chemical  solutions  of  silion, 
and  of  sulphate  and  carbonate  of  lime,  which  seem  to 
have  prevailed  about  Paris,  are  not  to  be  traced  here. 
But  the  bones  of  mammalia  corresponding  to  the 


Here  as  elsewhere  we  find  signs  of  an  upheaving  I 
strata,  as  announced  in  the  different  succession  of  forma- 
tions, and  in  the  vertlcality  of  certain  neighbouring  beds. 
In  the  Isle  of  Wight,  and  also  on  the  opposite  coast 
of  Hampshire,  the  fresh-water  beds  rest  upon  sand  ;  and 
there  seems,  as  in  the  Paris  beds,  to  have  been  alterna- 
tions of  currents  with  more  quiescent  deposits. 

A  peculiar  clay  underlies  London  and  the  adjoining 
district,  commonly  known  as  London  clay.  It  is  of  various 
colours,  and  contains  argillaceous  and  calcareous  matters  ; 
but  the  latter  rarely  so  far  predominate  as  to  form  lime- 
stone, or  even  marl.  It  contains  layers  of  arpillo-calca- 
reous  nodules,  called  septaria,  anu  occasional  beds  of 
sandstone.  Its  thickness  varies,  sometimes  exceeding 
500  feet.  As  many  of  the  marine  shells  found  in  It  have 
been  identified  with  those  of  the  Paris  basin,  it  is  pro- 
bable that  the  formations  belong  to  the  same  epoch.  No 
remains  of  terrestrial  mammals  have  as  yet  been  found 
in  it,  to  that  we  want  that  evidence  of  the  vicinity  of  dry 


Digitized  by  Google 


GEOLOGY. 


laud  at  the  time  of  its  formation  ;  but,  that  luch  was  the 
caw  appears  probable  from  the  immense  number  of  seeds 
and  fruits,  some  of  them  resembling  the  cocoa  nut  and 
spices  of  tropical  regions.  The  lower  beds  of  the  London 
clay,  called  plastic  clay,  are  contemporaneous  with  the 
equivalent  plastic  clay  of  Paris ;  they  contain  bed*  of 
sand,  shingle,  clay,  and  loam,  irregularly  alternating,  and 
rest  upon  the  irregularities  of  the  chalk  beneath. 

Although  sulphate  of  lime  is  not  found  in  the  distinct 
manner  noticed  in  the  Paris  basin,  the  clay  of  London  is 
in  many  places  abundant  in  it.  and  it  is  sometimes  found 
in  fine  crystals.  Its  presence  is  also  announced  in  the 
hardness  of  the  spring  waters  that  issue  from  it,  as  con- 
trasted with  the  softness  of  the  springs  from  the  plastic 


cl7„ 


i  Norfolk  and  SufTolk  there  is  a  rock  already  mentioned, 
known  under  the  provincial  name  of  crag.  It  appears  from 
its  position  and  fossil  contents  to  appertain  to  the  newest 
formations,  being  yet  more  modern  than  London  clay, 
and  containing  a  considerable  number  of  testaceous  re- 
mains identical  with  ipecies  inhabiting  the  neighbouring 
teas.  Its  mineral  character  is  difficult  to  define.  It  generally 
consists  of  sand,  gravel,  and  marl ;  and  sometimes  pre- 
sents itself  in  the  form  of  a  soft  stratified  rock,  composed 
almost  entirely  of  corals  and  echini,  or  of  loam  and  clay, 
containing  bones  of  terrestrial  quadrupeds  and  drift  wood, 
with  fragments  of  older  rocks,  and  gradually  passing  into 
alluvium. 

Having  thus  enumerated  some  of  the  peculiarities  of 
these  tertiary  strata,  there  are  two  or  three  questions  con- 
nected with  the  formation  generally,  which,  before  we 
leave  it,  it  will  be  right  briefly  to  advert  to.  In  the  first 
place,  the  great  elevation  at  which  some  of  these  strata 
occur  above  the  Icrel  of  the  sea  would  seem  to  indicate  to 
the  superficial  observer  a  retreat  or  falling  of  the  waters  of 
the  ocean.  But  more  accurate  inquiry  forbids  such  a  con- 
clusion, and  leads  to  another,  at  first  more  extraordinary 
Inference  ;  namely,  that  the  land  has  often  been  elevated, 
the  proofs  and  illustrations  of  which  we  shall  again  recur 
to.  Secondly,  that  the  organic  remains,  animal  as  well  as 
vegetable,  and  also  the  minerul  structure  of  many  of  these 
rocks,  show  that  the  temperature  of  these  parts  of  the 
globe  has  undergone  a  considerable  declension  from  its 
Former  state ;  for  there  are  among  them  evidences  of 
something  more  than  a  tropical  climate,  and  of  thermal 
or  even  boiling  springs.  The  cause  of  this  change  of  the 
globe's  temperature  forms  an  important  subject  of  dis- 
cussion with  geologists.  Some,  however,  have  contended 
that  this  evidence  of  change  of  temperature,  as  far  as  it 
rests  upon  organic  relics.  Is  insufficient ;  for,  say  they,  we 
do  not  absolutely  know  that  such  animals  and  vegetables, 
they  now  require  a  high  temperature,  may  not  at 
period  have  been  adapted  to  a  lower  one ; 
ice  the  Siberian  elephant,  and  a  few  analogous 
cases,  as  proofs.  But  as  we  now  find  every  animal  and 
vegetable  adapted  to  their  projier  situations,  we  have  a 
right  to  infer  the  existence  of  the  same  fitness  and  design 
at  all  antecedent  periods,  and  under  every  possible  state 
of  the  globe,  and  therefore  to  conclude  that  similarly 
constituted  animals  and  vegetables  have  in  general  bad 
similar  habitaU. 

We  therefore  are  obliged  to  conclude  that  the  earth's 
surface  has  suffered  a  notable  decrease  of  temperature,  or  at 
least  that  there  has  l>een  a  great  change  of  climate  over 
large  tracts  of  the  globe.  In  relation  to  this  question, 
some  have  argued  the  possibility  of  a  decrease  of  tem- 
perature from  internal  causes, — have  considered  the  whole 
globe  as  having  cooled  from  absolute  fusion, — and  that 
this  process  has  now  only  gone  to  a  certain  extent,  so  as 
that  Its  Interior  Is  still  glowing.  They  adduce  Volcano* 
and  thermal  springs  as  proof  of  this,  ana  maintain  that  the 
warmth  which  wc  experience  in  deep  mines  is  attributable 
to  this  central  source  of  heat. 

In  so  far  as  this  hypothesis  of  a  central  heat  is  resorted  to 
to  explain  a  change  in  climate,  it  seems  inadequate  ;  for  it 
is  unphilosophiral  to  assume  that  the  same  effects  would 
result  from  such  a  cause  as  those  which  are  produced  by 
the  Influence  of  the  sun's  rays  aud  by  peculiarities  of  sur- 


Another,  and  perhaps  upon  the  whole  a  more  plausible 
explanation  of  this  subject,  refers  the  change  to  the  varying 
influence  of  the  disposition  of  land  and  sea  over  the  surface 
of  the  globe.  A  change  of  such  distribution  in  the  lapse 
of  ages,  by  the  wearing  down  of  old  continents  and  the 
elevation  of  new.  Is  a  fact  which  we  shall  be  able  to  de- 
monstrate i  and  the  influence  of  such  a  change  on  the 
climates  of  jmrticular  regions,  if  not  of  the  whole  globe, 
may  be  fairly  concluded  from  what  we  know  by  actual 
observation  of  insular,  oceanic,  and  continental  climates. 
Here  then,  "In  language  of  very  high  authority,"  we  have 
a  cause  on  which  a  philosopher  may  consent  to  reason  ; 
though  whether  the  changes  actually  going  on  are  such 
aa  to  warrant  the  whole  extent  of  the  conclusion,  or  are 
even  taking  place  in  the  right  direction,  must  bo  con- 
sidered as  undecided  till  the  matter  has  been  more  tho- 
roughly examined.  It  w  111  be  observed  that  this  theory,  for 
so  it  may  fairly  be  called,  supposes  a  combination  of  exter- 


nal and  internal  causes' ;  the  latter  raising  or  depressing  ti 
land  in  proper  situations,  the  former  supplying  the  nerc 
sary  heat.  It  also  infers  the  possible  return  of  a  war 
climate  ;  so  that  the  same  situations  might  be  alternate 
placed  under  the  influence  of  a  raised  and  depressed  ten 
perature,  or  as  it  were  of  an  equatorial  and  polar  clime. 

Lastly,  and  the  suggestion  is  sanctioned  by  the  authi 
rity  of  Sir  John  Herschcl,  we  may  look  to  the  astronomic 
fact  of  the  actual  slow  diminution  of  the  excentricity 
the  earth's  orbit  round  the  sun.  This,  as  a  general  cam 
affecting  the  mean  temperature  of  the  whole  globe,  and 
one  of  which  the  effect  Is  both  Inevitable  and  susceptih 
to  a  certain  degree  of  exact  estimation,  certainly  desert 
to  be  considered.  It  is  evident  that  the  mean  tempcratu 
of  the  whole  surface  of  the  globe,  in  so  far  as  it  is  roaii 
tained  by  the  action  of  the  sun  at  a  higher  tempenitu 
than  it  would  have  were  the  sun  extinguished,  mu»t  d 
pend  on  the  mean  quantity  of  the  sun's  rays  which 
receives ;  or,  which  comes  to  the  same  thing,  on  the  tot 
quantity  received  in  a  given  invariable  time;  and  tl 
length  of  the  year  being  unchangeable  in  all  the  duct 
ations  of  the  planetary  system,  it  follows  that  the  tot 
annual  amount  of  the  solar  radiation  will  determine,  r 
ten's  paribus,  the  general  climate  of  the  earth.  Now 
is  not  difficult  to  show  that  this  amount  Is  inversely  pr 
portlonal  to  the  minor  axis  of  the  ellipse  described  by  tl 
earth  about  the  sun,  regarded  as  slowly  variable ;  ai 
that  therefore  the  major  axis  remaining,  as  we  know  it 
be,  constant,  and  the  orbit  being  actually  in  the  state 
approach  to  a  circle,  and  consequently  the  minor  ax 
being  on  the  increase,  the  mean  annual  amount  of  sol, 
radiation  received  by  the  whole  earth  must  be  actually  c 
the  decrease.  We  nave  here,  therefore,  an  evideut  rr- 
cause  of  sufficient  universality,  and  acting  in  the  rigi 
direction,  to  account  for  the  phenomenon  :  its  adequ*< 
is  another  consideration.  Hersckefs  Preliminary  Dt 
course.)  We  may  suggest  the  possibility  of  the  thn 
causes  adverted  to  acting  in  unison,  to  account  for  tl 
complicated  and  curious  effects  of  which  we  seek  an  c: 
planation. 

Such,  then,  are  the  leading  considerations  arising  out 
the  inspection  of  the  most  superficial,  and  apparently  tl 
most  recent,  of  the  earth's  strata.  They  suggest  a  gener 
change  in  the  disposition  of  sea  and  land  ;  an  altrrmti< 
in  their  relative  levels,  sometimes  often  repeated ;  tl 
existence  of  animals  and  vegetables  now  extinct ;  and 
remarkable  alteration  in  the  general  temperature  of  t) 
globe.  How  far  the  supposed  causes  of  these  Chans; 
are  borne  out  by  observations  upon  the  more  -ancle 
formations,  will  be  seen  at 
of  the  descending  series. 


In  the  above  diagram  A  A  represents  the  chalk  opt 
which  the  tertiary  strata  BCD  have  been  deposited ;  tl 
latter  may  be  supposed  to  be  of  different  ages,  as  indicat* 
by  their  included  fossils,  and  all  of  a  more  recent  date  Uu 
the  chalk  upon  which  they  lie. 

The  tertiary  rocks  rest  either  upon  chalk  or  upon  tl 
geological  equivalents  of  chalk ;  and  the  formation* 
this  series  constitute  a  prominent  feature  of  the  disth 
which  surrounds  the  London  basin,  for  as  soon  as  * 
leave  the  tertiary  deposits  which  characterize  the  viciui 
of  the  metropolis  we  enter  upon  the  cactaceous  strat 
The  ranges  of  chalk  in  this  part  of  the  kingdom  are  ve 
extensive;  and  in  consequence  of  their  smooth  and  round 
outline,  and  the  singular  cup-shaped  concavities  and  do 
hollows  in  which  their  sides  abound,  they  confer  a  moo 
tonous  peculiarity  on  the  scenery.  They  are  **r—*r*r- 
much  interest  in  their  geological  relation. 
Plain  and  Marlborough  Downs  form  as  it  were  a  < 


inai 

.  and  Cambridge  shrr. 
in  one  direction  upon  the  coast  of  Norfot 
Another  branch,  intersected  by  the  valley  of  the  Huinbt 
traverses  Lincolnshire,  and  terminates  at  Flambormn 
Head  in  Yorkshire.  The  extreme  western  point  of  tl 
chalk  is  uot  far  from  lionlton  in  Devonshire,  whence 
branches  towards  the  south-east  to  the  Isle  of  Furbee 
and  again  appears  forming  a  ridge  that  crosses  the  !• 
of  Wight  Another  range  of  chalk  commences  near  Hu 
gerford  in  Berkshire,  and  passes  by  Alton  and  Rochcst 
to  the  coast  of  Kent,  forming  the  cliffs  between  Deal  ar 
Folk* tone.  From  near  Alton  another  branch  passes  ■ 
terminating  at  the  lofty  promontory  of  Beechv  Head  t 
the  coast  of  Sussex .  In  these  districts  some  of  the  cha 
hills  are  of  no  Inconsiderable  elevation.  Near  Dumui> 
and  Shaftesbury,  for  instance,  it  forms  hills  nearly  IQt 
feet  above  the  level  of  the  sea.  Between  Lewes  in  Su** 
and  Alton  In  Hampshire  there  are  several  similar  tl< 
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nr-oai.  Between  Alton  and  Dover  the  highest  point  U 
**8  wOO  feet ;  and  Dover  Cattle  Hill  about  470  feet. 

Iht  reological  history  Of  the  chalk  offers 
a"  interest.  Where  it  is  denuded  of  alluvial 
r  these,  iu  surface 
which  it  exhibit*  are  often  tilled 
debris  and  flints.  One  of  its  most 
.  in  England  at  least,  is  the  presence 
rfsaofrous  beds  of  flint  in  the  upper  part  of  the  chalk 
<tt*U;  while  the  lower  beds  are  generally  deficient  in 
ton.  ad  argillaceous  or  sandy.  These  flints  are  com- 
fficaij  is  distinct  nodules,  horizontally  arranged ;  but 
lvt  Korunie*  are  vertical  or  variously  inclined,  and 
xmioully  form  teams,  cutting  the  chalk  at  different 
crJ«. 

I  "he  rrtjt  abundance  of  organic  remains  in  the  chalk 
'  v  tr»t:  : i r \ « -« i  from  a  very  early  period  ;  they  have 
fwwtly  been  carefully  examined,  and  proved  to  be  almost 
wtinHj-  marine.  No  remains  of  mammalia  have  been  de- 
lated in  them  ;  but  in  Yorkshire  and  Sussex  reptiles, 
*k  of  them  of  a  considerable  site,  hare  been  observed. 
Dk  Hosotaurus  Huffmunni,  and  a  crocodile, 
itvk's  ucth.  have  been  found ;  as  also  toophit 
aeilusis,  and  a  few  crustaceout  animals. 

i  r.-         of  •  haik  it  is  difficult  to  exp)  in.  There  ap- 


J  irawx.  i  w  s-as. 

»*shcl'ls! 


of  a 

I  deposit,  as  if  from  water  loaded  with  it  in  fine 
t*i**oo.  And  upon  this  principle  some  gleam  of  light 
«)  prrhip*  be  thrown  upon  the  enigmatical  appearance 
d  tiw  Ainu ;  for  it  is  found  that  if  finely  powdered  silica 
I*  natd  with  other  earthy  bodies,  and  the  whole  diffused 
"-'••'igh  water,  the  grains  of  silica  have,  under  certain  cir- 
'rajuncci,  a  tendency  to  aggregate  into  small  nodul  js  ; 
i^l  in  tome  chalk  small  grains  of  quartz  are  discoverable. 

Many  of  our  chalk  strata  afford  decided  evidence  of 
mat  disturbances  having  taken  place  among  them,  pro- 
bafirfy  at  the  period  of  their  elevation  from  the  tea.  Illus- 
trative, instances  of  such  disturbances  are  given  by  Mr. 
Lieil  m  the  case  of  the  chalk  of  Newbury  in  Berkshire, 
tad  of  the  ravine  called  the  Coomb,  near  Lewes,  in 
*«sez ;  the  latter  shows  how  narrow  openings  of  this 
lad  may  have  been  accompanied  by  shifts  and  dlsloca- 
twu,  at  well  as  fracture  of  the  strata.  The  steep  de- 
tiriria  on  each  tide  and  the  bottom  of  the  ravine  are 
wmd  with  green  turf,  and  no  outward  signs  of  dl»- 
^rbaace  are  risible  ;  but  when  we  examine  the  section 
iitU  neighbouring  chalk-pits,  we  find  that  there  his  been 
-*rh  internal  derangement. 

toe  evidence  of  this  derangement  is  shown  in  the  an- 
xxrri  diagram,  where  A  and  B  represent  the  chalk  with 
«-«!  the  chalk  without  flints  on  each  side  of  the  gap. 


sands,  and  limestones  of  a  dirtinct  formation,  known  in  this 
country  as  the  Weald  rocks,  Hastinfs  sands,  ami  Purbeck 
bed*.  These  had  generally  been  confounded  with  the 
preceding  green-sands  of  the  chalk  formation;  hut  a  closer 
examination  of  their  organic  remains  shows  them  of  dis- 
tinct origin  ;  for,  strange  to  say,  after  what  we  know  of 
the  chalk,  they  abound  In  terrestrial  and  I 
mains :  showing  the  existence  of  dry  land,  i 
riven,  before  the  chalk  rocks  were  formed  ;  and  showing 
also,  by  the  way  In  which  they  blend  with  the  sands  above, 
that  the  change  of  circumstances  which  permitted  the 
residence  of  marine  animals  over  a  surface  previously 
inhabited  by  fresh-water  animals  was  not  sudden,  but 
gradual.  The  examination  of  these  strata  has  been  ably 
and  diligently  pursued  by  Mr.Mantell,  whose  splendid  il- 
lustrative collection  is  uow  in  the  British  Museum. 

The  clays  and  sandstones  of  this  formation  contain 
concretions  and  veins  of  argillaceous  iron  ;  and  these  were 
formerly  worked  in  the  Weald  -of  Sussex,  as  shown  by 
the  relics  of  ancient  ironworks,  and  by  the  abundance  of 
remaining  slags,  which  are  at  this  day  still  used  for 
mending  the  roads  about  Hotherfield,  Mayfleld.  Ac.  The 
extensive  triangle  of  which  Folkttone.  Beechy  Head,  and 
Alston  are  the  pointt,  it  characterized  by  this  formation, 
forming  greater  part  of  the  region  intervening  between 
the  North  and  South  Downs,  known  as  the  Valley  of  the 
Weald. 

This  district  is  wery  Instructive,  both  as  to  theoretical 
and  practical  geology.  It  teems  highly  probable  that 
the  chalk  has  once  been  continuous,  but  that  it  has  been 
washed  awav  by  breakers  and  currents,  and  fractured  by 
the  power  which  lias  elevated  the  strata.  In  illustration 
of  this  important  point  of  theory,  the  section  of  the  country 
London  and  Isle  of  Wight 


between  the 
fcrred  to. 

If  we  set  out  from  London,  travelling  southwards,  on 
leaving  the  immediate  vicinity  of  the  metropolis  we 
ascend  an  inclined  plane  of  flinty  chalk,  and  then  find  our- 
selves  on  the  summit  of  a  declivity  contisting  chiefly  of 
the  different  members  of  the  chalk  formation.  This  it 
called  the  escarpment  of  the  chalk  ;  It  overhangs  a  valley 
excavated  chiefly  out  of  the  lower  beds  of  the  chalk  forma- 
tion, such  as  sandstones  and  gault,  end  U  continuous 
along  the  southern  termination  of  the  North  Downs  ;  so 
that  it  may  be  traced  from  the  sea  at  Folkstone 
ward  to  Guilford  and  the  neighbourhood  of  ] 
and  thence  to  the  termination  of  the  South  Downs  at 
Beechy  Head,  where  the  strata  are  cut  off  abruptly  by 
the  Inroad*  of  the  ocean,  but  where  It  is  < 
must  have  at  one  time  been  continued. 

This  denudation  is  frequently  referred  to  by  geological 
theorists,  at  rendering  it  extremely  probable  that  the 
secondary  districts  were  gradually  elevated  and  denuded 
when  the  basins  of  London  and  Hampshire  were  still 
submarine,  and  while  they  were  progressively  filling  up 
with  tertiary  sand  and  clay.  It  would  also  appear  that 
subsequently  to  the  emergence  of  the  secondary  rocks  an 
Immense  mats  of  their  upper  portion,  hat  been  removed 
by  the  force  of  water,  and  that  the  materials  thus  carried 
away  were  probably  conveyed  into  the  depths  of  the  I 
tlguout  tea. 


These  dislocations,  or  shifts  or  faults,  are  common  in  all 
Krata,  though  most  observed  in  coal  districts,  from  the 
^TxrUnc*  of  the  material  affected  by  them. 

lit  mutt  be  confessed  that  tuch  appearance*  are  favour- 
»bte  to  the  idea  of  those  local  convulsions  alluded  to  in 
i>fming  to  certain  tertiary  strata.  For  if  portions  of 
t  *  »ecoodary  rocks  emerged  from  the  sea  during  that 
i-r-.od.it  is  probable  that  th.'ih.ilk  uri<i.  ru  .  ut  man  v  M 
,! "f  level  :  th.it  certain  tract,  became  laud  and 
ifiti  sea.  and  then  land  again  ;  so  that  parts  of  the  surface 
ar*t  excavated  by  currents  or  rivers  were  occasionally 
>  i*roerg*d.  and  after  having  been  covered  by  tertiary  dc- 
f*  MU  upraised  again  ;  and  assuming  the  elevation  of  the 
rtudk  to  have  been  slow,  every  part  of  it  must  have  been 
«po*ed  for  some  time  to  the  action  of  the  waves 
-v  ralleyi  upon  its  surface,  and  the  broken  ain 
tints  which  overspread  it. 

In  dev  ribiug  the  general  characters  of  the  chalk,  we 
?ute  limited  ourselves  to  England ;  but  In  other  countries 
iae  rnirjcriloKieal  characters  of  this  formation  are  tuch 
i«  would  lead  u,  to  arrange  it  with  other  groups,  were 
it  not  that  the  included  organic  remains  mark  them  at  of 
m*  epoch :  such  are  the  hard  limestone  and  sand- 
tac  Alps,  Pyrenees,  and  some  other  primitive 


The  lower  beds  of  chalk  graduate  Into  a  variety  of 
•acdj  and  undrtonc*  of  different  aspects  and  degrees  of 
Juration,  and  often  abounding  In  green  particles  com- 

'r  VLa^cate  °'  'ron  *  wnence  tne  term  green-sand. 
I  be**  ked*  are  associated  as  one  formation,  in  consequence 
<*  the  general  character  of  their  fossil  remains :  there  it 
also  an  argillaceous  deposit,  provincial^/  known  under 
the  name  of  fault,  which  belong,  to  the  same  data, 
nut  we  now  descend  by 


The  above  diagram  will  serve  to  explain  a  valley  of 
denudation,  the  strata  1,  3,  and  3  being  to  a  greater  or 
less  extent  removed  or  washed  away,  and  different  sur- 
faces of  these,  and  of  4,  being  now  exposed. 

We  now  again  advert  to  the  organic  contents  of  the 
Weald  rockt,  which,  at  already  stated,  are  tuch  as  indi- 
cate the  existence  of  fresh  water  and  dry  land  before  the 
present  chalk  deposits  were  formed  ;  and  although  some 
of  the  inferences  of  geologists  upon  this  subject  atijiear 
at  first  startling  and  even  romantic,  they  are  perfectly 
fair  deductions  from  the  phenomena  observed. 

The  Hastings  sands  consist  of  sand  and  sandstone,  with 
occasional  bed*  of  clay  and  shale,  containing  silicified 
wood  and  fragments  of  carbonized  vegetables,  lignite, 
iron* tone,  and  argillaceous  limestone  ;  and  the  Purbeck 
beds  include  varieties  of  sand  and  limestone  much  used 
for  pavement.  From  the  organic  remains  of  these  rockt 
it  would  appear  that  they  were  formed  chiefly  in  fresh 
water ;  in  lakes,  rivers,  or  estuaries.  There  Is  a  forma- 
tion In  the  Isle  of  Portland  belonging  to  this  series  which 
has  been  called  the  dirt  bed,  and  which  has  also  been 
found  near  Weymouth  and  elsewhere.  It  appears  from  it* 
contents  to  announce  the  first  appearance  of  dry  land, 
succeeded  by  submersion  of  the  same  land  under  fresh 
water  in  which  the  Weald  rocks  were  formed;  not  sud- 
denly, for  there  are  no  marks  of  violence,  but  gradually, 
the  shell*  being  tranquilly  entombed  lu  the 


We  shall 
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which  these  rest,  that  they  abound  In  marine  remains ;  so 
that  we  must  suppose  a  rise  of  the  land  or  a  depression 
of  the  sea  to  such  an  extent  as  to  permit  the  sea-formed 
rocks  to  become  dry  land,  upon  which  tropical  plants 
nourished.  Then  this  land  again  became  in  its  turn  de- 
pressed ;  but  so  quietly  that  the  trees  were  apparently 
1  r-ft  in  their  natural  positions,  and  even  the  pebbles  and 
•oil  not  washed  away.  There  is,  in  short,  a  great  re- 
semblance  between  these  very  ancient  relics  and  those 
of  submarine  forests  of  later  date  upon  the  coast ;  except 
that  the  former  are  tropical  plants,  the  latter  oak,  hazel, 
Ac. 

In  the  sands  we  find  entombed  tortoises,  crocodiles, 
plcsiosauri  and  mcgalosauri,  and  huge  iguanodons.  (Man- 
tell,  Phil.  Tram.  1825.) 

It  is  probable  that  these  monstrous  reptiles  sported  in 
the  waters  and  basked  upon  the  banks  of  the  lake  or  es- 
tuary iuto  which  trees  and  different  vegetables  were 
drifted.  Now  It  will  be  remembered  that  the  sea  again 
resumed  its  dominion  after  this  state  of  things,  because 
these  strata  arc  covered  by  the  chalk  rocks  already 
recognized  as  marine  deposits;  and  as  there  are  no 
marks  of  violence  where  the  Wealden  rocks  and  the 
green-sands  of  the  cretaceous  series  come  together,  but, 
on  the  contrary,  as  they  gradually  pass  into  each  other, 
these  extraordinary  transitions  seem  to  have  been  gradual, 
and  not  attended  by  any  violent  or  sudden  catastrophe. 

Such,  th«n.  are  the  remarkable  records  of  the  Wealden 
rocks,  and  there  arc  analogous  cases  In  other  parts  of 
Europe. 

The  oolitic  rocks  form  a  very  important  and  curious, 
but  rather  complicated  series  of  strata,  in  this  coun- 
try ;  hi  which,  however,  there  arc  certain  analogies 
which  enable  us  to  group  them  into  one  general  assem- 
blage. Mr.  Lonsdale's  paper  on  the  Bath  district  may 
be  referred  to  as  giving  a  lucid  account  of  the  varieties 
and  peculiarities  of  these  rocks.  The  oolitic  limestones 
are  well  known  from  their  common  use  as  building  ma- 
terials under  the  names  of  Bath  stone,  freestone,  &c.  They 
are  intermingled  with  limestones  which  do  not  possess 
the  oolitic  structure,  and  with  arenaceous  and  argilla- 
Lias,  the  lowest  member  of  the  series,  is  an 


rou*  01 

In  England,  this  formation  extends  from  the  sea  coast 
of  Dorset,  near  Bridport.  to  the  northern  extremity  of 
the  Cleaveland  Hills,  in  Yorkshire,  in  one  range  of  hills, 
broken  by  the  vale  of  the  (lumber.  The  lias  Is  often 
bituminous,  and  is  impregnated  with  sulphate  of  soda, 
sulphate  of  magnesia,  and  common  salt :  it  abounds  in 
ammonites,  belemnites,  and  other  chambered  shells  ;  and 
in  bivalves,  and  some  univalves ;  gryphites  (a  deeply  in- 
curved bivalve),  encrlnltes.  and  pentocriuites,  ana  other 
zoophitcs ;  and  the  remarkable  saurian  animals  already 
noticed. 

To  the  rocks  enumerated  under  the  general  term  of 
the  oolitic  group  there  succeed  a  series  of  sandstones, 
which  from  their  prevailing  colour  arc  generally  known 
as  the  red  sandstone  and  marl  formation,  and  which  are 
incumbent  upon  the  coal  deposits  of  this  country.  Their 
organic  relies  are  numerous ;  and  they  derive  interest 
from  being  the  seat  of  our  great  beds  of  salt,  which  occur 
in  the  counties  of  Cheshire  and  'Worcester. 

In  the  salt  itself  there  is  nothing  very  remarkable,  ex- 
perhaps,  its  occasional  purity.    It  Is  sometimes  co- 
is,  and  contains  not  more  than  2  per  cent,  of  foreign 
' ;  in  other  parts  it  is  tinged  red.  and  more  or  less 
i  with  earthy  impurities.  The  brine  springs,  which 
yield  20  per  cent,  of  salt,  are  doubtlessly  derived 
the  accession  of  water  to  similar  solid  masses. 


How  the  salt  came  where  we  now  find  it,  is  a  question 
of  no  easy  solution.  It  has  been  supposed  that  it  was 
produced  at  the  bottom  of  salt-water  lakes,  and  the 
existence  of  beds  of  salt  in  certain  lakes  of  Africa  and 
South  America  Is  quoted  in  favour  of  such  an  hypo- 
thesis. 

Another  substance  abundant  in  this  formation,  and  ap- 
parently more  or  less  connected  with  the  salt  deposits,  u 
gypsum,  or  sulphate  of  lime  ;  known,  also,  under  the 
name  of  alabaster.  It  has  been  already  mentioned  as  oc- 
curring in  the  tertiary  strata,  forming  the  cement  which 
entombs  the  organic  remains  of  the  Paris  basin,  and  where 
it  was  probably  formed  by  sulphuric  exhalations  and 
springs  acting  upon  the  detritus  of  the  secondary  chalk, 
re  appears  to  have  suffered  such  extensive  dc- 


which  there 
gradation 

In  oar  red-sand  distrletj  the  salt  and  gypsum  are  dis- 
tinct, but  they  are  not  unfrequ  ntly  mixed ;  and  in  Egypt 
a  highly  saline  gypsum  is  sometimes  used  as  a  substitute 
for  salt.  This  rock,  when  exposed  to  air  and  water,  would 
of  course  lose  Its  more  soluble  common  salt ;  and  hence, 
probably,  the  scriptural  and  oriental  allusion  to  the  in- 
of  salt  u  nich  has  lust  its  suit  urns. 

of  England,  magnesian  limestone  is  asso- 
icse  strata.    It  is  usually  of  a  yellowish  or 
r,  not  abundant  in  organic  re 
a  valuable  and  durable  building  stone. 


The  next 
are  the  coal 


in  descending  ordi-r 
,  or  coal  basins,  as  they  are 
journey 


with  the  extraordinary  aspect  of 
at  certain  periods  or  epochs  of  the 
we  shall  now  meet  with  matters  quite  as 
remains  of  extinct  vegetable  tribes,  while  at  the 
we  have  brought  before  us  a  substance  of  such  im 
to  our  commercial  welfare  and  national  resources,  tl 
every  trifle  connected  with  its  history  assumes  an  air 
peculiar  and  distinct  interest. 

There  are  two  or  three  points,  and  those  of  much  theo- 
retical importance,  respecting  the  origin  of  coal,  in  which 
geological  authorities  seem  nearly  unanimous.  The  one 
is,  that  our  present  coal  is  exclusively  of  vegetable  origin, 
formed  apparently  from  the  destruction  of  vast  forests ; 
and  from  the  prodigious  quantities  of  timber  drifted  by 
some  of  the  great  rivers  of  the  world  into  the  present 
ocean,  it  is  by  no  means  improbable  that  a  similar  form- 
ation is  now  going  on  in  the  depths  of  certain  parts  of  the 
sea:  and,  secondly,  from  the  nature  of  the  preserved  ve- 
getables, it  would  seem  that  the  climate  of  these  parti  ol 
Europe  was  of  a  tropical  character.  It  may  also  be  In- 
ferred that  these  strata  were  deposited  in  the  neighbour- 
hood, and  often  probably  upon  the  verge,  of  extensive 
tracts  of  dry  land ;  for  the  trees  that  are  found  In  coal 
strata  are  often  like  those  of  our  submarine  forest*,  or 
of  the  Portland  dirt-bed,  as  far  as  position  goes ;  and, 
finally,  that  they  were  afterwards  elevated,  and  often  sin- 
gularly dislocated  and  contorted  by  forces,  the  nature  of 
which  we  shall  afterwards  consider. 

In  some  cool  fields  there  are  appearances  which  justify 
the  term  coal  basin  ;  they  are  of  limited  extent,  frequently 
dip  as  it  were  to  a  common  centre,  and  consist  of  various 
beds  of  sandstone,  shale,  and  coal,  irregularly  stratified, 
sometimes  mixed  with  conglomerates, — the  whole  show- 
ing a  mechanical  origin. 

That  these  depositions  have  taken  place,  and  that  the 
change  of  the  wood  into  cool  has  often  been  effected 
under  great  pressure,  and  often  under  pressure  and  heat, 
seems  evident  from  the  appearances  of  some  of  the  ren- 
table masses,  and  also  from  the  manner  In  which  the 
carburetted  hydrogen  escapes  In  the  form  of  blower*  from 
the  strata  ;  as  If  it  were  pent  up  in  their  cavities  under 


An  opinion  respecting  the  origin  of  coal,  first  advocated 
by  Do  Luc,  and  more  recently  by  Adolphe  Brongniart 
( the  celebrated  fossil  botanist ),  Is,  that  coal  beds  have  been 
extensive  sheets  of  vegetable  matter,  resembling  in  that 
particular  peat  bogs,  which  have,  one  after  the  other,  been 
submerge*!  and  covered  by  sand  and  silt.  There  are  nu- 
merous facts  in  favour  of  this  view,  which  has  also  been 
sanctioned  by  Mr.  De  la  Beche,  as,  upon  the  whole,  more 
consistent  with  the  phenomena  presented  by  cool  forma- 
tions. '• 

It  has  been  well  observed  by  one  of  the  most  instruc- 
tive geological  writers,  that  in  the  present  condition  of 
the  coal  measures  we  have  opportunities  of  observio* 
design,  even  where  things  are  so  disposed  as  at  first  jlpht 
apparently  to  preclude  any  such  inference.  The  accumula- 
tion of  vegetable  matter  at  a  remote  epoch  in  the  history 
of  the  world,  for  the  convenience  and  consumption  of 
creatures  which  were  long  afterwards  to  exist  upon  Its 
surface,  must  strike  the  least  inquiring ;  but  when  the 
twisted,  dislocated,  upturned,  and  broken  strata  so  com- 
mon in  the  coal  districts  are  before  us,  the  design  ap- 
pears to  the  superficial  observer  to  be  frustrated,  espe- 
cially when  the  miner  complains  of  them  as  interrupting 
or  even  preventing  his  progress ;  so  that  this  apparent 
confusion  bos  sometimes  been  regarded  as  a  bar  to  the 
ingenuity  and  Industry  of  man  in  extracting  the  com- 
bustible so  valuable  and  requisite.  When,  however.  we 
contemplate  the  subject  more  closely,  we  find  that  thew 
very  irregularities  and  inconveniences  are  in  reality 
highly  advantageous,  for  they  often  heave  up  seanu  of 
coal  that  would  otherwise  be  beyond  reach  ;  and  they  per- 
form the  yet  more  Important  service  of  excluding  the 
passage  of  subterraneous  waters  from  one  part  of  the 
workings  to  another:  so  that  the  miners  in  collierie*  si- 
tuated in  one  particular  moss  have  only  to  contend  «itb 
the  waters  in  it ;  whereas  if  the  strata  were  always  un- 
broken and  continuous,  such  would  be  the  abundance  ol 
water  fiowiug  into  the  workings  that  the  utmost  difficulty 
and  expense  would  be  incurred  in  proceeding,  and  it 
would  often  be  necessary  altogether  to  abandon  tbo 
further  extraction  of  the  coal.  The  section  of  strata  m 
Jarrow  colliery,  nearNewcostle,  shows  how  curiously  they 
arc  sometimes  fractured  and  dislocated  :  and  in  the  cosJ 
measures  at  Little  Haven.  St.  Bride's  Bay  (Penibroke- 
•hirc),  we  have  a  good  instance  of  their  occasional  coo- 
tortious.  , 

The  annexed  diagrams  represent  a  section  of  a  co*> 
basin,  and  the  disturbance  and  dislocation  of  the  strata 
by  dykes 
are  the  d 
disturbod 


*  or  cross-courses.    A  A,  in  the  first  figure. 

dykes  by  which  the  shales  and  coal,  B  B 

d ;  and,  in  the  second,  the  seam  of  cool  B  H. 
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km,  u  fa  the  other  case,  was  oner  contiu 
xated  by  the  intrusion  of  the  dyke  A. 


Though  there  mar  he  many  bed*  and  seams  of  coal  in 
■ar  Aela,  it  is  teldom  that  many  of  them  are  worked  ;  they 
r^neraJly  of  uniform  thickneH  through  a  great  extent, 
V.:  trc  sometimes  subject  to  irregularities.    When  leu 
-«  two  feet  thick,  they  are  seldom  worked  to  any  great 

Tbe  aatnre  of  the  upper  stratum  of  stony  matter,  or 
U  very  important.  If  compact,  It  is  secure  from  fall- 
*f.  and  keeps  out  water;  if  loose,  the  expense  Incurred 
a  wpwocting  it  absorbs  the  profits  of  the  coal.  The 
"Test  coal  mines  of  England  are  those  of  Xorthumber- 
«•!  and  Durham,  which  are  worked  nearly  1000  feet 
fews  the  surface.  The  thickest  bed  of  coal  is  said  to  be 
«*«d  Mill  HiU  colliery  In  Staffordshire,  and  to  ex. 
feet.    From  6  to  9  feet  is  the  average  thickness 

'  aJ  strata  are  often  accompanied  by  clay  ironstone  ; 
« or?  of  iron  not  so  rich  in  metal  nor  so  pure  as  many 
'iert,  bat  which  has  acquired  infinite  importance  from  its 
t"»«-utjoo  with  coal  ana  limestone,  the  substances  which 
r«?'ii»ite  to  reduce  and  purify  it.  The  richest  va- 
*****  of  this  ore  are  said  to  yield  about  28  to  30  per  cent. 
5  'atai  and  it  is  the  chief  source  of  the  enormous  quan- 


HI. 

stw  Lixewtowb.  which  Is  the  next  rock  In  de- 
order,  may  be  considered  as  forming  the  found*- 
u  it  were,  or  basins,  in  which  the  coal  Is  commonly 
rted,  and  in  this  respect  bears  some  correspondence 
- '-the chalk  and  1U  tertiary  formations. 

kind  of  limestone  is  of  various  colours,  and  often 
•  1  'I!  of  organic  remains  as  to  appear  almost  entirely 
up  of  them,  especially  of  encrinal  columns ;  but  some- 
*****  scarcely  an  organic  relic  Is  to  be  detected,  and  it  is 
">-<J  iad  variegated  with  streaks  of  calcareous  spar.  Both 
Lp*  laneties  Co  ran  useful  and  often  handsome  marble. 
,  "ku  rock  is  of  further  interest,  as  being  that  which 
a  the  centre  and  north  of  England  is  the  seat  of  our 
~'«t  productive  lead  mines ;  hence  it  if  called  metallifc- 
Tm  ttmnume.  The  great  patch  of  limestone  extending 
,r>«  the  Tweed  Co  the  Tees,  bounded  by  the  coal  mea- 
'^oo  the  east,  and  on  the  west  by  the  Cheviot  Hills,  is 
7*0%  known  as  the  It  ad  mtasure$.  The  characters 
h  <ke  rocks  are  very  variable.  The  veins  hitherto 
'  *"i'<cupya  space  of  about  15  miles  north  and  south, 
^  »  west  and  east,  and  run,  with  little  exception,  nearly 

(  Jht  Yorkshire  limestone  district,  exclusive  of  lU  me- 
J--]c  reins,  is  traversed  by  others,  which,  as  they  are 


'  %  filled  with  lapideous  substances,  arc  of  little  interest 
'  miner ,  but  of  deep  Importance  to  the  geologist. 
J  to  often  intersect  the  metallic  veins,  disturbing  the 
■  -'-na  of  the  strata,  and  often  occasion  much  Irre- 
^■^nj  and  confusion.  There  is  here  an  instance  of 
|f* ' Nation  of  the  strata  to  more  than  two  fathoms  upon 
'*  ude  of  one  of  these  cross  veins.    The  contents  of 


tbtvi 


row  courses  are  very  mUcellaneous  ;  and  where  the 


"juris!  they  are  filled  with  Is  much  harder  and  more 
than  the  assailed  strata,  their  course  is  often  pcr- 
*;bif  opon  the  weather-worn  surface  of  the  country 
l**h  they  traverse.   Such  is  the  cross  vein  of  the  lead 

-"-•'•J  called  the  Devil's  Backbone,  formll 
1  *  »ay  be  traced  a  considerable 

tv?  ^"^IT"  which  it  passes. 
(  'V  tWbjshire  limestone  district  Is  well  known,  and 
•  -v  '  on  account  of  the  romantic  scenery 

■'joderi  In  which  It  abounds.   Castleton  Is  Its  nor- 


thern point,  and  it  extends  southward  about  W  miles  to 
Weaver  Hill.    Its  breadth  is  very  irregular,  but  nowhere 


exceeds  about  twenty  miles.  Its  eastern  end  contributes 
to  the  delightful  and  varied  scenery  of  Matlock,  and  its 
north-western  extremity  is  celebrated  for  the  wonders  of 


the  Peak. 

In  regard  to  the  varied  aspect  of  this  district,  U  may 
be  observed  that  the  different  strata  of  limestone  differ 
considerably  from  each  other  ;  that  bed*  and  dikes  of  ano- 
ther species  of  rock  Intervene,  provlncially  called  toad, 
stone  ;  and  that  the  respective  edges  of  these  strata  come 
to  the  surface ;  and,  lastly,  that  the  country  is  traversed 
by  a  great  fault  or  dislocation. 

The  singular  turreted  and  broken  appearance  of  these 
limestone  rocks,  and  the  fantastic  shapes  which  their  va- 
rious masses  occasionally  assume,  are  well  seen  in  Dove- 
dale;  and  some  of  their  other  peculiarities,  especially  their 
curvatures,  and  some  of  the  dislocations  which  they  have 
suffered,  are  evident  In  Matlock  and  Its  neighbourhood. 
In  the  High  Tor  the  stratification  appears  horizontal  and 
regular  when  viewed  in  front ;  but  a  more  accurate  ex- 
amination shows  that  it  is  curved  and  Irregular :  a  section 
made  by  the  river  Denrent,  near  the  toll  oar,  well  illus- 
trates this  peculiarity.  Another  Instance  of  curved  strata 
mar  be  seen  in  Crich  Cliff,  about  4  miles  east  of  Mat- 
lock ;  it  is  an  isolated  hill  about  900  feet  above  the  level 
of  the  river.    According  to  Mr.  Bake  we  11  the  mass  of  the 
hill  consists  of  arched  strata  of  limestone.  The  differ- 
ent beds  of  limestone  are  of  very  different  qualities  and 
composition ;  the  upper  cherty,  and  often  bituminous, 
abounding  In  corallites  and  encrlni,  Ac,  often  curiously 
seen  in  relief  upon  Its  weather-worn  surface.  Beneath 
the  rock  contains  beds  of  magnesian  limestone  and  sili- 
cious  limestone  or  dunstone,  and  towards  its  low  er  parts 
beds  of  black  marble.   The  lowest  limestone  stratum  is 
that  which  forms  the  Peak  Forest,  the  downs  of  Buxton, 
and  the  Weaver  Hills ;  and  In  it  are  several  remarkable 
caverns.    Here  also  we  find  at  Castleton  those  curious 
nodules  of  floor  spar  celebrated  for  the  manufacture  of 
vases,  Ac. ;  also  that  very  singular  mineral,  the  elastic 
bitumen, or  fossil  caoutchouc.  The  subterranean  streams 
which  traverse  many  of  these  caverns,  the  stalactites 
and  stalagmites  in  which  they  abound,  and  the  ther- 
mal waters  which  characterise  the  district,  are  all  im- 
portant points  to  be  noticed.   The  loadstone  of  Derby- 
shire is  sometimes  represented  as  regularly  stratified 
between  the  limestone  beds,  but  this  requires  further  in- 
vestigation ;  and  at  all  events  the  beds,  if  such  they  are, 
are  liable  to  many  extraordinary  Irregularities.  The  toad- 
stone  never  contains  shells  or  organic  remains ;  calcedony, 
zeolite,  and  globules  of  calcareous  spar  are  not  uncom- 
mon in  it ;  and  whatever  theory  may  be  entertained  in 
respect  to  it,  it  evidently  bears  the  character  of  a  forma- 
tion distinct  from  its  associates.    In  the  cave  at  Castle- 
ton it  forms  a  large  Irregular  column,  having  the  ap- 
pearance of  the  rock  called  basalt. 

The  veins  In  the  limestone  in  Derbyshire  contain  the 
ores  of  lead,  manganese,  copper,  zinc,  and  iron  :  the 
proper  repository  or  the  lead  appears  to  be  the  limestone, 
though  it  also  occurs  in  some  other  strata,  and  rarely  in 
the  toadstone,  In  which  it  is  always  in  small  quantities, 
and  merely  in  strings  or  very  Imperfect  veins.  Near  Bris- 
tol the  limestone  hills  rise  from  below  the  red  sandstone, 
and  form  the  edges  of  the  coal  basin.  In  some  places  it 
is  very  bituminous,  as  on  the  Avon  at  Chepstow,  and  even 
exudes  petroleum.  On  the  Welsh  coast  of  the  Bristol 
Channel  we  have  another  ridge  of  limestone,  forming  the 
basin,  as  It  were,  In  which  the  great  coalfield  of  South 
Wales  is  situated.  The  hills  on  the  west  of  Swansea  and  tho 
cliffs  on  the  south  of  Pembroke  arc  of  this  formation  ;  and 
again  on  the  banks  of  the  Wye  It  constitutes  scenery  of  a 
soft  l»ut  most  romantic  character.  There  is  something 
singularly  fascinating  in  the  landscape  of  the  limestone 
districts,  resulting  not  only  from  the  varied  forms  and 
groupings  of  the  mountain  masses,  but  depending  also 
upon  the  nature  of  the  substance,  and  of  the  soil  derived 
from  its  decay.  Upon  the  perpendicular  and  projecting 
precipices  lichens  or  various  and  singular  hues  alternate 
with  the  grey  surface  of  the  uncovered  rock  ;  a  variety 
of  shrubs  are  scattered  by  nature's  hand  upon  Its  pic- 
turesque and  waving  sides  ;  ivy  and  other  creeping  plants 
issue  in  gay  luxuriance  from  its  crevices,  and  the  glens 
and  valleys  are  adorned  by  every  variety  of  verdure. 

We  may  now  cast  a  glance  upon  the  probable  state  of 
the  globe  at  the  period  at  which  the  coal  and  the  subor- 
dinate limestone  rocks  were  formed.  In  regard  to  the 
latter  it  would  appear  that  they  extend  over  a  great  part 
of  central  and  northern  Europe ;  and  that  rocks  con- 
taining the  same  organic  remains  are  found  in  the  lake 
district  of  North  America,  and  are  even  abundant  upon 
the  borders  of  the  Arctic  Sea.  The  great  quantity  ol 
corals  found  in  this  formation,  as  well  as  its  vast  extent, 
seem  to  prove  that  it  was  formed  In  a  deep  and  extensive 
sea.  In  the  midst  of  which  there  were  many  isles.  These 
Isles  were  apparently  composed  of  primary  and  of  vol- 
canic rocks,  which  being  exposed  to  the  erosive  action  of 
torrents, to  the  artillery  of  the  waves,  and  to  superficial 
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1  position,  supplied  material*  for  the  pebbles,  sand, 
and  shale,  which,  together  with  substances  Introduced  by 
mineral  springs  and  rolcanic  eruptions,  contributed  the 
Inorganic  parts  of  the  carboniferous  strata.  In  regard 
to  the  fotHl  remains  of  these  strata,  the  regetation  of  the 
coal  districU  is  stated  by  botanists  to  possess  the  charac- 
ters of  an  insular  and  not  of  a  continental  flora ;  and  we 
the  carbonaceous  matter  to  hare  been  de- 
trees  swept  into  the  sea  by  torrents,  and  from 
er,  which  eren  in  our  climate  often  blackens 
rills  of  marshy  grounds.     It  has  been  acutely  ob- 


s.rv.d  by  Mr  I.yel).  that  ,t  ue  s. 
analogy  to  this  sUtc  of  things,  we 
the  North  Pacific,  and  its  numerous 


submarine  or  insular 
volcano*  between  Kamschatka  and  New  Guinea ;  or,  in 
order  to  obtain  a  more  perfect  counterpart  to  the  coral- 
line and  shelly  limestones,  we  may  explore  the  archi- 
pelagos of  the  south  Pacific  between  Australia  and  South 
America,  where  coral  reefs,  consisting  in  great  part  of 
compact  limestone,  are  spread  over  an  area  not  inferior 
]terhaps  to  that  of  our  ancient  calcareous  rocks,  though 
we  eren  suppo*e  these  to  be  prolonged  from  the  North 
American  lakes  to  central  Europe. 

In'  these  remarks  we  antici|«te  a  subject  requiring 
more  full  discussion,  and  they  are  merely  introduced 
here  to  direct  attention  to  the  coincidences  and  ana- 
logies between  the  present  order  of  things  produced  by 
causes  now  active  and  by  the  ordinary  proceedings  of 
nature,  and  those  great  but  remote  changes  of  the  earth's 
surface  often  unnecessarily  referred  to  extraordinary  ca- 
tastrophes and  convulsions. 

this  great  limestone  formation  strata  of  sand- 
r,  which  from  their  position,  as  opposed  to  those 
the  coal,  are  known  under  the  name  of  the  old 
red  sandstone.  It  often  appears  more  as  a  conglome- 
rate than  a  sandstone ;  that  is.  made  up  of  fragmented 
particles  and  pebbles  ;  and  ranges  of  it  sometimes  follow 
those  of  the  primitive  rocks,  and  are  evidently  composed 
of  their  debris.  On  the  north  coast  of  Somerset  ana  De- 
von, upon  the  Bristol  Channel,  it  may  be  seen  recum- 
bent upon  slate,  and  gradually  passing  into  that  rock ; 
but  it  often  graduates  into  a  scries  of  formations  known  to 
geologic*  bv  the  German  term  ol  grwWMdfo  These 
rocks,  considered  en  masse,  consist  of  a  large  stratified 
deposit  of  sandy  and  slaty  matters,  often  extending  over 
considerable  districU.  Sometimes,  from  the  coarseness  of 
their  texture,  they  pass  into  conglomerates ;  and  some- 
times, from  its  fiueness,  graduate  into  roofing  slate,  ap- 
parently formed  of  highly  comminuted  detritus.  In  this 
formation  the  sandstones  are  comparatively  deficient  in 
organic  relics,  but  they  abound  in  the  limestone.  Upon 
the  whole  they  exhibit  marks  of  slow  deposition.  This 
series  of  rocks,  namely,  the  formation  intervening  between 


When  chlorite  prevails,  it  Is  called  chlorite  slate  ;  an 
parses  into  hornblende  slate,  and  into  mica  slate,  an 
associated  with  quartz  rock. 

The  origin  of  these  rocks  Is  extremely  ambiguou.* . 
regard  to  clay  slate,  it  is  apparently  a  mechanical  dt  p 
of  very  finely  comminuted  matter.  It  often  contains 
gular  crystal*  of  pyrites:  it  is  of  various  colours,  gener 
grey,  black,  or  reddish,  and  like  most  other  rocks  der 
its  colours  from  the  oxides  of  iron.  Beds  of  this  si 
when  finely  I 
for  roofing. 

ich  split  into  the  thinnest  and  smoothest  plates,  are 
ted  ;  but  they  should  not  be  too  thin,  as  they  then 
in  durability,  and  do  not  resist  the  force  of  storms.  S 
is  also  largely  employed  for  other  architectural  purpo 
and  for  the  construction  of  tanks  and  cisterns.  In  i 
country  there  are  extensive  quarries  in  Westmorela 
Yorkshire.  Leicestershire,  North  Wales,  Cornwall,  i 
Devonshire. 

The  forms,  tints,  and  general  associations  and  outli 
of  some  of  the  mountains  of  Cumberland  especially.  , 
the  English  lake  scenery  in  general,  are  illustrative  of 
mountains  of  the  grauwacke  and  slate  formations.  '1 
former  exhibit  united  softness  and  grandeur  ;  the  lat 
a  more  elevated  and  rugged  aspect.  We  have  varied  i 
grand  instances  of  slate  in  the  mountainous  district 
North  Wales,  and  in  Cumberland  and  Westmorela 
The  cluster  of  hills,  of  which  Skiddaw  forms  the  high 
may  perhaps  be  referred  to  as  genuine  c 
;  and  in  Devonshire  and  Cornwall  the  gnmi 
range,  which  traverses  the  promontory  like  a  backbu 


ably  investigated  by  Mr. 
son.  who  has  assigned  to  them  the  name  of  Silurian,  from 
their  being  best  developed  In  that  part  of  England  and 
Wales  formerly  included  in  the  ancient  British  kingdom 
of  the  Silnres.  The  lower  part  of  the  Grauwacke  series 
constitutes  the  Cambrian  rocks  of  Professor  Sedgwick. 

There  are  some  curious  facts  respecting  the  stratifica- 
tion of  the  slaty  portions  of  these  rocks,  which,  as  they 
apply  to  slate  generally,  it  maybe  proper  hereto  mention  . 
and  as  an  illustrative  instance,  that  noticed  by  Mr.  De  la 
Heche  as  occurring  at  Bovey  Sand  Bay,  on  the  east  side 

»:  a  a,  curved  bods 


of  slate,  the  lamina?  of  which  meet  the  apparent  lines  of 
stratification  at  various  angles,  being  even  perpendicular 
to  them.  The  beds  are  cut  off  by  the  fault  /  from  the 
slates  e,  the  laminar  of  which  are  confusedly  horizontal. 
The  whole  is  covered  by  detritus  of  fragmented  slate  6. 

We  are  now  gradually  descending  into  the  non-fostili- 
ferous  rocks ;  for  the  lower  grauwackes  graduate  Into 
slates  destitute  of  organic  remains,  and  into  rocks  of  che- 
mical rather  than  of  mechanical  origin.  Thus  we  arrive 
at  that  very  remote  condition  of  our  planet,  when  neither 
or  vegetable  life  seems  to  have  existed  on* its 
■  j  and  instead  of  wandering  in  imagination  amid 
forests,  lands,  and  seas,  surrounded  by  strange  vegetables, 
and  by  animals  yet  more  strange,  our  attention  must  be 
directed  to  the  laws  which  govern  inorgauic  matter. 

Of  these  injerijr, stratified,  and  non-fossilifcrous  rocks, 
one  of  the  most  abundant  and  important  is  argillaceous 
or  clay  slate.  It  differs  In  texture  and  composition  ;  and 
except  from  its  geological  position,  is  often  scarcely  dis- 
tinguishable from  the  slates  of  the  grauwacke  scries. 


Itegmnlng  at  Dartmoor  and  terminating  at  the  I -an 
End.  has  slate  overlying  it  on  both  sides.  The  seen* 
of  Fowey,  Looe.  Tintagel,  and  other  places  on  the  noi 
and  south  sides  of  Cornwall,  derives  its  grandeur  a 
charms  from  the  various  assemblages  of  slaty  headlan. 

firomontories,  creeks,  and  islands.  Sometime*  Its  stn 
ut  out  In  bold  fantastic  forms  upon  the  ocean,  and  sou 
times  gradually  shelve  away  into  gentle  slopes.  Tti« 
verdure  is  usually  scanty  and  uncertain ;  but  here  a 
there  a  clayey  soil  finds  a  resting  place,  and  cheristi 
patches  of  shrubs  interspersed  with  trees  of  loftier  gro«i 
and  attracting  attention  by  the  sterile  and  fragment 
surface  which  often  surrounds  these  insulated  spots.  T 
beauties  of  the  coast  of  Cornwall  are  singularly  contract 
by  the  barren  exterior  of  its  central  road  and  great  mini, 
district ;  where  scarcely  a  blade  of  grass  relieves  the  bt* 
and  sombre  hues  of  the  ground,  but  where  heaps  of  ru 
bish,  once  rich  in  embowclled  treasures,  give  a  gloon 
irregularity  to  the  surface;  and  where  the  pondenr 
heaving  of  machinery  raises  subterranean  rivers  to  a  w 
level  and  into  new  channels,  and  enables  the 
arrive  at  treasures  which  but  for  the  inventive  | 
Watt  would  have  remained  inaccessible. 

fection  on  the  western* side  of  Wales;  where; 
Plynlimmon,  and  Cader  Idris,  with  many  of  their  r 
spec  table  associates,  present  the  peaked  summits,  t 
dark  and  narrow  valleys,  the  steep  precipices,  and  t 
fragmented  slopes  that  peculiarly  belong  to  this  lorm 
tlon. 

Associated  with  the  rocks  of  the  inferior  stratified  en* 
(slate,  mica-slate,  gneiss),  there  are  those  beautiful  i 
rietics  of  white  and  crystalline  limestone  known  as  t 
statuary  marbles  of  Greece  and  Italy.  They  vary  In  tn> 
texture.  That  of  the  lake  of  Cotno,  which  is  the  butl 
ing  stone  of  Milan  cathedral,  is  a  good  instance  of  coar 

f rained  marble ;  and  sometimes  It  acquires  a  slaty  fracts 
rora  the  admixture  of  mica  or  talc,  and  passes  into « 
tomite  from  the  presence  of  magnesia. 

Before  we  cult  these  rocks,  there  Is  one  renwUI 
feature  which  belongs  to  them  and  others,  and  which  a 
now  be  adverted  to,  though  its  cause  will 
evident  hereafter;  name" 
which  they  are  subject. 

stance,  are  often  waved  to  a  greater  or  less  extent :  - 
sometimes  an  entire  bed  affects  a  serpentine  Irrejful*"' 
which  gradually  merges  into  a  straight  line  above  * 
below.    These  contortions  are  sometimes,  to  all  I 
pearance,  independent  of  any  other  kind  of  rock.  ***| 
times  they  are  apparently  caused  by  veins  of  a  graau 
porphyriUc,  or  basaltic  character,  Invading  the  » 
as  It  were  from  below,  and  bending  it  into  various 
regularities,  or  sometimes  merely  dislocating  and  l»rei 
Ing  its  strata :  as  If,  in  the  one  Instance,  it  bad  *•» 
upon  soft,  yielding,  and  unconsolidated  matter;  im 
the  other,  as  If  It  had  been  violently  protruded  inter 
surrounding  strata  of  nn  already  hardened  mass.  *» 
contortions  are  not  peculiar  to  the  slaty  rocks  ;  thcri 
also  be  seen  In  the  newest  and  in  the  oldest  foruwo" 
varying  infinitely  in  their  forms  and  dimensions^  ' 
have  sometimes 


,  the  singular  contorti»ti> 
The  strata  of  slate,  for  I 


iraetimes  misled  geologists  as  to  the  rehtffvf| 
or  conformity  and  nonconformity  of  altem** 
rocks;  so  that  It  requires  great  care,  though  at  first  *» 
it  may  appear  extremely  ea*y,  to  determine  whctM--  ■ 
rock  rests  on  the  upturned  edges  of  another  or  o0*-.. 
In  taking  leave  of  the  stratified  rocks,  wc  lose  »'*'» 
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that  regularity  of  superposition  which  if  of  so  much  use 
r  lui^tUDg  to  them  the  periods  of  their  formation,  and 
-kick,  in  conjunction  with  their  organic  remains,  affords 
f-cb  important  evidence  respecting  their  relative  age*. 
r*i  the  rirrumstances  of  climate  under  which  they  have 
•era  deposited. 

:  -  r  n.ismte  examination  shows  the  caution  w*.  it  la 
*hKh  certain  theories  connected  with  them  require  to 
reeel>«d.  The  gradual  transitions  of  one  kind  of  rock 
jato  others  on  the  one  hand,  and  their  sudden  and  abrupt 
ban  of  demarcation  on  the  other  ;  their  vcrticality  in 
«.  and  their  horiaontaUty  in  others ;  their  occa- 

dissimilaritics,  are  cir- 
whkh  will  lead  the  unprejudiced  observer  to 
all  geological  hypotheses  with  the  utmost  clr- 
r  Important  point  relates  to  the 
contents  of  rocks  appertaining  to 
,  but  occurring  in  different  situations  and 
I  the  equivalent  of  our  chalk  Is  a  granular 
■- — 1  ta  pert  of  the  Alp*  ;  and  here,  as  in  other  cases, 
i:  •  ihe  identity  of  the  organic  remains  that  determines 
^'^logical  era. 

Wf  have  now  then  arrived  at  the  crystalline,  massive, 
^.j  unstratified  rocks,  which  seem  to  form  the  bases  or 
.  -  ,  upon  which  the  others  have  been  deposited, 

i  l-7  have  therefore  been  called  primary  or  primitive 
and  as  they  are  destitute  oi  organic  remains,  they 
*'  re  regarded  at  one  time  as  of  more  ancient  origin  than 
lit  superincumbent  strata.  But  the  progress  of  inquiry 
:■*»  l«d  to  a  very  different  view  of  the  origin  and  antiquity 
these  rocks ;  and  modern  geology,  in  assigning  to  u 


i  .  .«neous  origin,  assumes  that  though  they 

•^*d  at  different  epochs,  they  are  often  of  more  recent 
eduction  than  the 
-jnrjof  a  da! 
^  ternary  i 

I  poo  this  subject  the  theories  of  M.  de  Beaumont  hare 
much  attention.    He  assumes  that  the  different 
chains  of  the  world  have  been  thrown  up  at 
geological  periods  ;  that  each  greet  chain  runs 
5  •  certain  uniform  direction  j  and  that  their  relative 
~r*  °»  protrusion  may  be  ascertained  by  their  effects 
the  sedimentary  strata.    If,  for  instance,  we  find 
rreat  mass  of  crystalline  rock  on  all  sides  surrounded 
^tranquil  and  horizontal  sedimentary  deposits,  we  infer 
-*  deposition  of  the  latter 


_  v»  mm- 1  tubti  <ju<mt  w  tin  lurnicr. 

mi  we  find  the  sedimentary  deposits  upheaved  by  the 
-r-uiline  rocks,  we  then  infer  the  posterior  date  of  the 
-t-r.  and  if  other  horizontal  sedimentary  deposits  lie 
■t«n  the  upraised  series,  another  geological  date  is  ob- 
-  aed  as  respects  tbem. 

i  i*  following  diagrams  will  perhaps  assist  the  illus- 
;;"v'n"f  IV  Beaumont's  theory.  A  may  represent  a 
tain  of  granitic  rocks ;  and  B.  C,  and  1)  the  incumbent 
■  or  strata.  From  the  dislocated  and  inclined  posl- 
°w>  of  B.  and  the  horizontal  and  undisturbed  state  of  C 
•^X  be  presumed  that  the  chain  A  was  elevated  sub- 
*N  «Uy  to  the  existence  of  B  B,  but  before  the  depo- 
"*»  of  C  C.  On  the  other  hand,  in  the  lower  figure, 
J  ^have  also  been  elevated,  whilst  D  D  are  undis- 
•«*d;  whence  the  inference  that  in  this  diagram  the 
is  of  a  later  date  :  here  D  D  represent  the 
'  or  horizontal  deposits. 


to  the  former. 


lessening  upon  such  grounds,  it  has  been  attempted 
'•<  that  the  great  mountain  chains  of  the  earth  are 
*  1  anous  dates,  some  formed  prior  to  and  others  sub* 
':y->'f)i  to  their  secondary  or  sedimentary  neighbours. 
■  lu*  *J*o,  if  «e  assume  that  these  great  crystalline  masses 
heeo  thrust  up  from  below,  may  we  account  for  the 
;  'mien  of  rocks  abounding  In  organic  remains.  Whether 
«*e  mountains  hare  been  tuddenly  or  gradually  up- 
Tkl    '*  *  feTy  important  point  in  controversial  geology. 
'J*  one  opinion  has  been  advocated  by  De  Beaumont,  the 
*t*t  by  Mr.  Lyell.   According  to  De  Beaumont,  there 
:     l*en  long  periods  of  repose  in  the  history  of  the 
-nil,  during  which  the  deposition  of  sedimentary  matter 
,**  ****  regularly  on  ;  and  there  have  been  short  periods 

broken  by 


Mddeu  formation  of  great  . 
Imposed  that  all  the  chains  thrown  up  by  a  f 
.  or  at  one  time,  arc  nearly  parallel ; 


those  thrown  up  at  different  period*  have  different  direc- 
tions, so  that  they  sometimes  cross  each  other :  that,  there- 
fore, there  has  been  a  recurrence  of  these  paroxysmal 
movements  from  the  remotest  geological  periods ;  and, 
of  course,  that  they  may  still  be  reproduced,  and  break 
the  present  repose  of  our  globe.  It  is  presumed  that  the 
latest  of  these  revolutions  (even  within  the  historical  pe- 
riod) was  that  which  upraised  the  Andes,  for  that  chaiu 
is  the  best  defined  and  least  obliterated  feature  in  the 

of  A^asti-srs 

a  prodigious  agitation  in  the 
of  the  ocean,  it  is  probable  that  a  deluge  was  one 
of  its  effects  ;  and,  lastly,  as  common  volcanic  powers  are 
apparently  inadequate  to  these  successive  revolutions, 
they  arc  assumed  to  depend  upon  the  secular  refrige- 
ration of  the  Interior  nucleus  of  our  planet  causing  a 
fracture  of  the  outer  crust,  and  the  consequent  spirting 
out,  as  it  were,  of  some  of  its  interior  contents. 

There  is  much  that  Is  imposing,  and  to  all  appearance 
satisfactory,  in  parts  of  this  bold  theory ;  but  the  question 
is,  how  far  Is  it  strictly  consistent  with  facts  ?  Have  we  any 
evidence  of  such  frightful  convulsions  ?  are  they  consistent 
with  what  we  actually  know  of  the  earth's  structure? 
are  they  In  accordance  with  present  phenomena?  or  can 
we  frame  any  other  theory  equally  applicable,  and  less 
at  variance  with  the  changes  now  inprogress.  and  with 
the  known  causes  of  those  changes  ?  These  are  questions 
which  Mr.  Lyell  has  directed  himself  to,  and  which  in 
volve  the  effects  of  existing  volcano*,  and  of  various  causes 
of  decay  and  reproduction  that  now  affect  the  surface  of 
the  earth,  and  to  which  we  shall  allude  afterward*  :  they 
are  discussed  at  length  in  his  valuable  work  which  we 
have  already  so  abundantly  quoted— his  Principles  of 
Geology. 

Proceeding  in  the  retrospective  survey  of  geological 
monuments,  from  those  of  recent  to  those  of  more  ancient 
date,  we  have  traversed  a  series  of  strata,  each  character- 
ised by  their  relative  positions  in  respect  to  the  others, 
but  more  unequivocally  distinguishable  into  regular 
epochs  of  formation  by  their  organic  relics.  These  we 
bare  found  gradually  to  diminish,  and  ultimately  to  dis- 
appear ;  the  rocks  slowly  losing  their  sedimentary  cha- 
racter, and  appearing  as  crystalline  aggregate*,  and  con- 
sequently as  products  of  chemical  rather  than  of  mecha- 
nical action. 

The  formations  at  which  we  have  now  arrived  include 
granite,  and  its  associates  greenstone  and  basalt ;  and  from 
these  more  ancient  substances  we  pass  by  regular  ana- 
logies to  a  variety  of  evidently  volcanic  products,  —  some 
of  remote  antiquity,  others  formed  within  the  historical 
period.  How  this  interesting  scries  of  rocks  are  thus 
connected  into  one  group,  and  what  the  evidences  are  of 
their  igneous  origin,  will  appear  presently. 

As  they  form  the  basis  upon  which  the  sedimentary 
rocks  appear  to  lie,  rising  to  the  surface  in  the  central 
and  highest  parts  of  the  great  mountain  chains,  and  at  the 
same  time  passing  down  and  forming  the  Inferior  parts  of 
the  crust  of  the  earth,  they  were  once,  as  already  staled, 
called  primitive  roeks,  and  regarded  as  having  been  formed 
anteriorly  to  the  others ;  but  the  more  close  examination 
of  their  relations  to  Uie  sedimentary  deposits  just  adverted 
to,  and  of  the  changes  which  they  nave  effected  upon 
them,  have  induced  modern  geologists  to  reject  such  an 
hypothesis,  and  to  consider  them  as  of  a  later  date  ;  va- 
rying, however,  in  this  respect  among  themselves,  and 
bence  divided  into  ancient  and  recent  groups,  or  plutonic 
and  volcanic  formations. 

To  represent  the  great  mountains  of  the  world,  —  the 
Alps,  the  Andes,  and  the  Himalayan  chains, — as  upheaved 
In  a  liquid  or  semifluid  state  from  below  by  processes 
analogous  to  those  exhibited  by  the  volcanos  and  earth- 
quakes of  present  times,  has  been  by  some  regarded  as  a 
bold  but  improbable  conjecture,  and  as  out  reaching  in 
improbability  many  of  those  theories  which  have  been 
unanimously  condemned  as  absurd  and  insufficient.  But 
when  we  carefully  compare  the  nature  of  the  rocks  which 
compose  ( ' 
invade , 

isting  volcanos, 1 
they  have  ejected,  the  force  with  which  they  act,  the  up- 
raising power  of  earthquakes  as  manifested  within  tho 
historical  period,  and  their  evident  connection  with  vol- 
canic phenomena,  and  more  especially  when  these  forces 
are  considered  as  operating  under  the  great  pressure  of  a 
superincumbent  ocean,  we  find  a  connected  series  of  facts 
and  analogies  which  justify  the  conclusion.  We  may  here 
examine  the  rocks  in  question,  and  the  evidences  which 
they  bear  of  a  distinct  formation ;  reserving  the  history 
of  contemporaneous  volcanic  phenomena,  and  of  the  effects 
of  earthquakes,  for  a  subsequent  section. 

The  first  circumstance  which  strikes  us  In  these  form- 
ations is  the  height  to  which  they  tower  above  the  sedi- 
mentary rocks.  In  Britain.  Hen  Nevis  and  Cairngorm, 
in  Inverness-shire,  are  between  4000  and  MOO  feet  above 
the  level  of  the  ocean;  Mont  Blanc  is  between  IS.iiOO 
and  16,000  feet  above  the  same  level,  and  is  the  highest 

Kk2 


II  Miviuu;  s,visi»'ui  v   w««v    >•••*%••«   «•  •  w^™-  »-»  wwav-awswi 

le  them,  and  their  influence  upon  those  which  they 
and  elevate,  and  examine  the  vast  powers  of  ex- 
olcano*.  the  enonnou*  quantities  of  matter  which 
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mountain  in  Europe ;  Soxate,  the  highest  summit  of  the 
Andes,  from  24,000  to  "25,000 ;  and  the  highest  peak  of 
the  Thibet  chain,  Jli.OOO  to  27,000  feet. 

Under  the  term  granitic  formation,  we  may  include  not 
merely  granite  (which  is  a  crystalline  aggregate  of  quarts, 
felspar,  and  mica),  properly  so  called,  but  other  rocks 
into  which  it  merges,  either  from  the  predominance  of 
one  or  other  of  its  ingredients,  from  the  loss  of  one  or 
other  of  them,  or  from  the  occasional  addition  of  some 
new  mineral.  We  may  also  include  in  this  division  of 
rocks  those  substances  which  are  their  occasional  accom- 
panhnents. 

When  mica  abounds,  granite  passes  into  gnats  ;  and 


when  the  felspar  is  nearly  or  altogether  wanting,  it  forms 
mica  shUc ;  and  this  again  often  posses  iixto  ouartx  rock 


of  mica.  These  would 
to  be  sedimentary  rocks  gradually  passing  into 
granite.  They  may  be  traced  upon  the  one  side  into 
clay  slate,  and  into  granite  on  the  other.  Hornblende, 
which  is  an  alumlno-siliclous  mineral  containing  mag- 
nesia, and  abundant  in  black  oxide  of  iron,  forming  pris- 
matic crystals,  is  often  intermixed  with  granite,  and 
sometimes  with  felspar  only,  forming  sienite  and  sienitic 
rocks ;  and  when  crystals  of  felspar  are  as  it  were  em- 
bedded  in  massive  felspar,  the  rock  is  called  porpkyritic 
or  porpkyiy. 

The  presence  of  granular  or  crystalline  marble  amidst 
these  rocks  has  already  been  mentioned.  Respecting  its 
source,  there  is  room  for  difference  of  opinion  ;  but  it 
possibly  may  hare  been  fossiliferous  limestone,  the  or- 
ganic relics  of  which  hare  been  destroyed  by  the  heat 
which  conferred  upon  it  its  semicrystalline  form  :  and  it 
has  been  proposed  to  account,  upon  the  same  principle, 
for  the  absence  of  organic  relics  In  the  slaty  rocks  of  this 
series. 

Serpentine  Is  a  rock  which  it  is  somewhat  difficult  to 
'ne.  Hornblende,  schiller  spar  or  diallage,  and  felspar, 
perhaps  also  talc,  appear  to  be  essential  to  its  const!- 
on,  and  sometimes  they  are  distinctly  visible ;  while 

'  led  as  to  be 


mends  it  for  ornamental  purposes,  but  it  is  too  soft  to 
admit  of  a  permanent  polish.  Talc  forms  inelastic  laminae, 
soapy  to  the  feel,  and  differs  little  from  steatite,  which 
often  pervades  serpentine  in  veins. 

Such  are  the  varieties  of  the  granitic  group  ;  the  hypo- 
gent  rockt  of  Lycll  (from  its,  under,  and  >i>*um ,  /  am 
formed),  that  Is,  nether-formed  rocks  :  he  calls  the  strati- 
fied rocks  of  this  class  metamorphic. 

The  largest  granite  tract  of  Eugland  is  that  of  Devon 
and  Cornwall,  where  its  sides  are  covered  by  slate,  but 
where  it  rises  in  several  places  to  the  surface ;  it  also 
forms  the  rocky  promontory  of  the  Land's  End.  There 
is  here  nothing  either  picturesque  or  sublime  belonging 
to  the  granite  formation.  Dartmoor  appears  the  head 
quarters  of  dreariness  and  desolation,  forming  a  large 
mountain  tract  of  nearly  80,000  acres  in  extent,  strewed 
with  boulders  and  fragments,  and  appearing  to  set  culti- 
vation at  defiance.  This  granitic  district  Is  nowhere  of 
any  considerable  elevation  ;  its  highest  point,  near  Oke- 
pton,  is  2070  feet. 

ic  peculiarities  of  the  West  of  England  granite  arc 

patch  of  it 


best  seen  at  the  Land's  End,  where  a  large  patch 
protrudes  in  a  wedge-shaped  promontory.  It  a.\ 
formed  of  fragments  and  masses  placed  upon  each 


insulated  blocks,  which,  though  arising  from  the  peculiar 
manner  in  which  the  rock  is  decomposed  and  dislodged 
by  the  weather,  have  been  mistaken  for  Druldlcal  re- 
mains. These  tors,  as  they  have  been  called,  have  been 
described  by  Dr.  M'Culloch  (Geol.  Trans.),  and  some  of 
them  are  depicted  in  the  engravings  annexed  to  his  paper. 
One,  called  the  Ckrestwring,  near  Liskeard,  consists  of 
<^  five  blocks,  of  which  the 

upper  are  larger  than  the 
lower,  the  whole  pile 
being  about  15  feet  high. 
The  stones  composing 
this  and  other  similar 
piles  suffer  by  the  action 
of  the  weather  most  ra- 
pidly upon  their  edges 
and  angles,  which  gradu- 
ally become  rounded,  and 
the  blocks  then  begin  to 
totter  and  ultimately  fall. 
This  tendency  of  square 


Cknttirttng. 


blocks  to  become  spheroidal,  and  which  has 
been  mistaken  for  the  effect  of  friction,  shows  that  at- 
trition and  transportation  by  streams  are  not  always 
essential  to  their  rounded  appearance.   The  celebrated 

f Logging- stone  well  exhibits  the  tendency  of  this  kind  of 
ranite  to  cuboidal  separation.   Some  of  the  Shetland 
»les  present  magnificent  specimens  of  the  wear  and  tear 
of  granite.    On  the  west  of  Meikle  Hoe  the  softer  veins 
have  mouldered  away,  while  the  firmer  rock  which  in- 
I  them  has  remained  unaltered  ; 
WW 


narrow  ravines  are  laid  open  which  give  acres*  to  t 
waves.   The  singular  cluster  of  rocks  at  Hillswickne 
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which  has  been  compared,  when  seen  at  a  distance,  t. 
small  fleet  of  vessels  with  spread  sails,  also  affords  a  go 
instance  of  granitic  disintegration  on  the  one  hand,  a 
of  its  permanence  on  the  other;  weathering  storm*  a 
an  ocean  which  would  long  ago  have  consigned  soft 
materials  to  utter  destruction. 

There  are,  however,  some  varieties,  which  decay  «i 
comparative  rapidity.  De  Luc  talks  of  the  friable  gran 
of  the  Ilarti,  and  Sausiurc  describes  the  mouldering  doi 
of  that  of  the  Alps.  The  waters  of  the  Arve  are  render 
turbid  by  the  pulverulent  felspar  that  comes  from  tl 
Aiguilles  de  Chamouny  and  other  points  that  border  tl 
hlcr  de  Glace.  The  road  across  Dartmoor  from  As! 
burton  to  Chagford  traverses,  In  one  place,  such  loose 
compacted  granite  as  to  resemble  a  bed  of  gravel.  Tl 
granite  of  the  Carglaise  mine,  near  St.  Austle,  is  so  to 
and  pulverulent,  that  the  excavation  might  almost  be  take 
for  a  chalk  pit ;  and  in  the  same  vicinity  the  immense  quai 
tities  of  white  porcelain  earth,  as  it  is  called,  is  of  tlrail: 
origin,  and  apparently  derived  from  theperishable  natui 
of  the  felspar,  which,  giving  way.  suffers  the  grains  c 
quarts  and  mica  to  fall  out.  Chemical  analysis  points  t 
the  loss  of  the  alkaU  ofjthejelspar  as  the  «uscnf this  ei 

dependent,  however,  of  chemical  composition,  mere  m« 
ch  an  leal  texture  and  the  general  aggregation  of  nvoun 
tain  masses  have  much  to  do  with  their  relative  durabilities 
When  the  arrangement  of  granite  resembles  that  pre 
valent  In  the  greater  part  of  Cornwall,  water  gradual? 
penetrating  between  the  blocks  and  masses  freexes  then 
and  thus  slowly  removes  or  transfers  them  to  unstaM 
ground  ;  while  the  more  solid  texture  of  other  varletie 
of  granite,  denying  the  access  of  water  to  its  fissure*,  i 
slower  in  suffering  the  decay  referable  to  that  power 
cause- 
Gneiss  and  mica-sl.it e  often  form  mountain  masses  it 
association  with  each  other  and  with  the  varieties  of  gn 
nlte.  The  former  is  seen  singularly  contorted  upon  thi 
coast  of  Lewes  ;  and  mica-slate  rock  is  associated  witl 
the  serpentine  of  Cornwall,  and  is  seen  in  great  perfertioi 
among  the  Scotch  granitic  scenery,  more  especially  in  tfc 
vicinity  of  Dunkcld,  and  in  extraordinary  magnificence  « 
the  lofty  mountain  of  Bentnore.  Ben  Lawers,  on  the  ooril 
of  Loch  Tay,  and  many  of  the  neighbouring  mountain* 
furnish  highly  instructive  specimens  of  granite  passinj 
into  gneiss,  mica-slate,  and  chlorite-slatc.  About  thw 
miles  south  of  Dunkeld,  a  stratum  of  grauwacke  is  seer 
incumbent  upon  chlorite-slate,  gradually  passing  into 
fine  gray  roofing  slate,  and  this  recumbent  upon  nn« 
slate.  The  peculiar  and  differing  dip  of  the  respecfi« 
strata,  the  singular  manner  in  which  they  arc  pierced  an* 
traversed  by  veins  of  felspar  and  quartz,  and  their  asso- 
ciation with  micaceous  iron,  are  circumstances  highl] 
interesting  in  respect  to  the  origin  of  hypogene  rock*, 
and  the  beauty  and  magnificence  of  the  district  in  Tvg*rc 
to  scenery  is  not  less  than  its  diversified  geological  pecu- 
liarities. , 
Mica-slate,  abounding  in  garnets,  and  often  sprinkle*, 
with  red  patches  originating  in  their  decomposition,  and 
becoming  sienitic  from  the  interspersion  of  honiblct™*' 
is  prevalent  upon  the  banks  of  the  Tay  and  about  Pun- 
keld  ;  but  It  is  In  Glentilt  that  the  geologist,  both  nrarOf* 


geologist,  both  nrart>r* 
ample  m"[J[U^Jj(J| 


d  ;  but  It  is  In  Glentilt  that 
and  theoretical,  will  find  the  most 
study  of  the  association  and  jum 
rocks.  _ .  — 

In  the  immediate  neighbourhood  of  Blair,  the  Tilt  «• 
hibits  upon  Its  batiks  a  section  of  the  rocks  forrninp  m 
bed  ;  and  the  micaceous  strata  here  and  at  the  fail'  of  »* 
Bruar  incline  nearly  at  the  same  angle  to  several  r^1™ 
of  the  compass,  giving  a  curious  confusion  and  inter*****; 
ment  to  their  assemblage.  Ascending  a  few  miles  up 
glen  we  observe  granular  limestone  in  the  midst  of 
granite,  which  sends  forth  so  many  veins  as  to  reVcv 
the  slate  ;  and  often  there  appear  to  be  detacher'  * 
of  granite  in  the  limestone  and  shistose  rocks. 

There  are  other  places  in  which  analogous  p 
of  granite  and  its  associates  may  be  observed ; 
stance  in  St.  Michael's  Mount,  upon  the  south  cn 
Cornwall,  where  the  granite  not  ouly  graduate*  intu 
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I'itr.  biit  the  latter  It  traversed  bv  granite  rein*,  which 
.»vr>*ar  to  break  and  indurate  it.  Exclusive  of  Cornwall 
«-«.  Devonshire,  the  hypogenc  or  plutonic  rock*  are  com* 
}*r*rivecv  rare  upon  the  surface  of  England.  The  Mal- 
T»ra  Hflfs.  Mount  Sorrel  in  Leicestershire,  and  a  few  of 
of  Cumberland  and  Westmoreland,  afford  spe- 
of  these  rock*.  In  the  I»le  of  Man  and  in  An. 
granite  is  associated  with  clay-slate  ; 
< ,  -  udy  in  A  ngle*ey  t he  jpaintt  of 

In  reference  to  the  origin  of  granitic  rock  I,  It  appears 
*  impossible  to  reject  that  theory  which  regards 
as  having  been  formed  by  the  igneous  fusion  or 
rock*  ;  while  it  cannot  be  denied  that  pecu- 
liar circumstances  must  hare  conspired  in  conferring  upon 
these  formations  their  distinct  and  peculiar  characters. 
Tat-ir  analogy  to  basalt,  greenstone,  and  trap  will  pre- 
••tidy  be  noticed,  and  the  close  resemblance  of  the  latter 
'.  5  existent  and  contemporaneous  volcanic  products  traced 
rmt.  But  then  why  U  not  granite  formed  by  our  present 
lokaam  ?  or  why  are  more  modern  lavas  so  distinct  from 
cvae  ancient  rocks  ?  The  probable  cause  of  the  differ- 
ence lies  in  the  circumstances  under  which  the  subter- 
ri^ean  fusions  hare  been  effected  ;  in  the  case  of  granite, 
■  .U*t>lj  under  great  pressure,  and  out  of  the  contact  of 
fir  and  water.  What  is  now  going  on  at  great  depths, 
and  under  the  pressure  of  fused  masses  and  a  fathomless 
ocean,  it  is  impossible  actually  to  ascertain,  and  analogy 
guide  us  ;  but  the  circum stances  just  mentioned 
essential  to  the  formation  of  highly  crystalline 
the  extremely  slow  cooling  of  these  fused 
would  also  favour  many  of  their  peculiarities. 
_  this  liquefaction  and  gradual  refrigeration 
-•  piutonic  geologist  has  often  been  sneered  at  for  the 
-..  rbitancy  of  his  postulates;  but  the  great  length  of 
Lae  which  lava  streams  require  to  cool, 


the  conclusion.  The 
of  Joruilo  in  Mexico,  in  17W,  which  accumulated  in 
•oa*  places  to  the  height  of  550  feet,  retained  a  high 
■  .  feature,  for  fifty  years  after  the  eruption.  For  what 
insnmsf  periods  then  may  not  great  masses)  of  subter- 
nntaa  lava  remain  red  hot,  and  now  gradual  must  be  the 
[ttccsu  of  their  refrigeration  !  This  process,  indeed,  may 
•»  retarded  for  an  indefinite  time ;  for  the  Lara  in  the 
-ater  of  Strom  boll  has  been  in  a  state  of  constant  ebul  - 
fisksa  for  the  last  9000  years,  and  this  mass  of  fused  matter 
cast  of  course  communicate  with  some  great  reservoir 
tr'.-jw.  In  the  Isle  of  Bourbon  also,  where  there  has 
■crn  an  eruption  every  two  years  for  a  very  long  period, 
Sw  lava  below  must  be  in  a  state  of  permanent  llque- 
isrooo.  In  adverting  to  the  effects  of  long-continued 
'  ■> on  upon  earthy  and  alkaline  compounds,  and  to  the 
'.vtoos  textures  and  characters  of  rocks  which  may  thus 
the  liquefaction  of  similar  materials,  some. 
:  distinct  crystalline  aggregates,  at  others 
products,  we  are  sanctioned  by  the 
■riments  ;  and  although  our  artificial 
a  scale  of  trifling 


—  to 


,  and  unexpected 
that  it  is  impossible  by  any  a  pi 
je  what  new  mineral  products  may  not  be 
by  the  varied  effects  of  heat  upon  component* 


i,  therefore,  melted  matter  is  injected  into  the 
figures  of  a  contiguous  rock,  it  may  either  cool  rapidly 
■f  lLat  rock  had  not  previously  acquired  a  high  tempera- 
f  i-»  .  or  if  it  had.  it  may  continue  for  centuries  at  a  high 
t^perature,  and  consequently  attain  various  texture*, 
i  p-i  -  :.t  ,i  ty  <<l  ilivlmrt  mineral*. 

We  have  already  stated  what  our  means  are  of  judging 
"f  the  relative  ages  of  these  rocks.  Some  of  the  granitic 
'bain*  appear  to  be  of  great  antiquity,  antecedent  to  the 
-"voodary  and  tertiary  rocks ;  though  perhaps  there  may  be 
afrw  case*  in  w  hich  they  are  apparently  contemporaneous. 
It  is  also  probable  that  they  are  constantly  In  a  state  of 
'  't^rtfon.  perhaps  to  be  upheaved  at  some  future  period 

*  ^ration*  which  we  shall  afterwards  endeavour  to  un- 
ravel. 

From  granite  and  it*  associate*  wo  pass  to  a  class  of 
"cks  often  designated  as  the  trap  formation,  including 
T'jT,it(w,  basalt,  greenstone.  Sec.  They  are  apparently  of 
i.-ioous  origin,  and  approach  in  many  instances 
'l<»ely  in  their  effect  and  character  to  the  lavas  of 
'     T-.rarv  ous  volcano*. 

term  fr.tp  r«ck  has  been  especially  applied 
'-p-like  or  scalar  declivities  which  mountain  m 
t& :«  subitance  sometimes  present.     In  employing 
«erm.  we  shall  rather  use  Has  a  generic  name  of  the  r 
'   .,o-»tion.  than  as  specifically  Implying  the  materials  of 

*  hkh  the,  are  composed  ;  and  since  the  varieties  known 


belong  to  this  same  class,  and 
other,  these  terms  may  he  occa- 
Tvdly  employed  a*  characterizing  individual  specimens 
</  trap  rock. — designating  the  fine-grained  homoKeneous 
r  ck  basalt ,  the  greeuish 


arises  from  their  apparent  injection  in  a  state 
y  amongst  other  rocks,  or  from  having  been 

to  peculiar  laws  of  action  whilst  cooling ;  and 
?y  come  Into  contact  with  other  rocks,  they  often 


among  the  older  rock*. and  sometimes  approximate  to  the 
nature  of  sienite,  greenstone;  those  containing  nodules 
of  ealc-spar,  quarts,  agate,  scolite,  Ac,  a»wtaloi4  or 
toadstone. 

The  general  characte*  of  these  rocks  is,  that  they  ap- 
pear amongst  stratified  deposit*  of  all  dates,  and  among 
the  oldest  and  newest  rocks :  sometimes  graduating 
through  greenstone  and  hornblende  rocks  into  varieties 
closely  connected  with  granite ;  at  others  degenerating, 
a*  It  were,  into  substances  closely  resembling  the  lava* 
of  existing  volcano*.  When  they  assume  a  stratified  « " 
racter,  it  arises  from  their 
of  fluidity 
subjected  ti 
where  they  i 

fill  their  rents  and  fissure*  with  dike*  and  veins,  and  harden 
or  alter  them  in  *uch  a  way  as  to  leave  Indisputable  re- 
cords of  their  igneous  origin,  —  oonv  Tting  chalk  into 
marble,  coal  into  cinder  or  coke,  sandstone  into  chert  and 
jasper ;  and  the  veins  themselves  present  different  textures, 
dependent  on  their  bulk  or  breadth,  and  upon  the  greater 
or  less  rapidity  with  which  they  appear  to  have  cooled. 
The  following  may  be  selected  as  illustrative  instances  of 
the  aspects,  characters,  and  situations  of  trap  rocks :  — 
Under  the  name  of  greenstone  It  is  seen  in  characteristic 
masses,  associated  with  the  granite,  mica-slate,  and  ser- 
pentine of  the  Lizard  Point  in  Cornwall.  Near  Kington 
and  Radnor  in  Wale*,  it  accompanies  clay-slate  and  old 
red  sandstone  ;  and  upon  the  northern  side  of  Snowdon, 
Plynllmmon,  and  Cader  Idrts,  coarse-grained,  and  with 
regular  crystals  of  hornblende  in  one  place,  and  in  another 
fine-grained,  homogeneous,and  even  basaltic  or  columnar. 
In  Derbyshire,  under  the  name  of  toadstone,  this  rock  is 
associated  with  mountain  limestone,  and  with  new  red 
sandstone  or  red  marl  in  the  coalfields  of  the  north  of 
England  and  elsewhere.  In  Antrim  we  find  it  variously 
blendtd  with  the  sandstone  and  chalk,  and  even  sometimes 
superior  to  the  newest  secondary  formations.  These  in- 
stances will  serve  to  show  the  varied  position  of  these 
rocks.  In  regard  to  their  aspects,  we  observe  them  in 
Cornwall  forming  blocks  and  masses,  not  unlike  the  gra- 
nite of  the  county.  Sometimes,  as  in  the  coalfields,  it 
forms  immense  walls  or  dikes,  and  even  axes  of  elevation ; 
sometimes,  as  in  Derbyshire,  It  has  the  appearance  of 
stratification.  In  the  Isle  of  Mull  and  elsewhere  it  is 
massive  and  amorphous,  and  in  many  places  it  is  colum- 
nar ;  of  which  the  coast  of  Antrim,  the  island  of  Staflu, 
and  some  parts  of  Mull  furnish  such  magnificent  in- 
stances. The  Isle  of  Mull,  Ulva,  and  the  Tresharnlsh 
Isles  exhibit  trap  rocks  and  veins  in  the  greatest  variety  ; 
and  the  veins  of  the  Isle  of  Sky  are  not  only  remarkable 
for  their  singular  extent  and  arrangement,  but  for  tho 
changes  they  produce  upon  the  rocks  they  penetrate,  and 
which  are  of  such  a  nature  as  to  throw  some  few  rays  of 
light  upon  the  most  recondite  chemical  phenomena  con- 
nected with  geology.  Two  of  these  veins  penetrate  the 
white  marble  of  Strath.  At  their  junction  the  trap  passes 
Into  a  substance  resembling  serpentine,  and  is  penetrated 
by  fissures  containing  steatite  ,  while  the  marble  acquires 
all  sorts  of  colours  ami  changes  in  composition,  from  ar- 
gillaceous to  magnesian,  and  from  magnesian  to  i 
In  other  parts  the  trap  veins  exhibit  the  sever 
of  if rcdistono,  om>7ilt,  <tiid  AiTjyiftl««loi*ila 

island  of  Staffa  is  one  of  the  most  celebrated  basal- 
tic monuments  of  the  world  :  it  is  about  a  mile  and  a  half 
in  circumference;  and  its  greatest  elevation,  which  is 
upon  its  north-west  side,  is  about  144  feet.  It*  lowermost 
bed  upon  that  side  is  a  basaltic  conglomerate.  The  co- 
lumns arc  compact  and  uniform  in  texture,  dark  greyish- 
hlack  interiorly,  and  rusty  brown  where  exposed  to  the 
weather.  Amorphous  and  columnar  basalt  and  a  stratum 
foreign  to  the 


of 


form  its  upper  portion. 
Fingal's  Cave  is  justly 
considered  as  the  most 
beautiful  of  ocean  Ca- 
verns, and  owes  its  ex- 
istence to  the  circum- 
stance of  the  columns 
being  jointed  in  that 
place,  while  their  ge- 
neral character  is  to  bo 
without  divisions;  hence 
the  successful  Invasion 


of  the  waves  in  this  particular  quarter.  The  entrance 
is  70  feet  high,  and  resembles  a  Gothic  arch  ;  the  width 
40  to  60  feet,  the  length  227  feet.  Iu  interior  preserves 
a  considerable  degree  of  regularity  throughout,  its  sides 
-,  and  in  many  place*  broken  and  irre- 
so  as  to  catch  a  variety  of  direct  and 
mts,  mixed  with  unexpected  shadows,  and  pro- 
.  a  picturesque  effect  which  no  regularity  could 
have  conferred.  The  sea  never  entirely  ebbs  out  of  this 
cave,  but  the  broken  range  of  columns  which  forms  tho 
exterior  causeway  Is  continued  on  each  side  within  it. 
"  This  cave,"  says  Dr.  M'Culloch,  **  has  been  frequently 
described,  but  no  description  is  adequate  to  the  reprc- 
sen     ono   Is  varied  beauties^and  singular  association*. 
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If  it  were  even  deitltutcof  that  order  and  symmetry,  that 
richnos  arising  from  multiplicity  of  parti  combined  with 
greatness  of  dimension!  and  simplicity  of  style  which  it 

{tosscsscs —  still  the  prolonged  length,  the  twilight  gloom 
lalf  concealing  the  playful  and  varying  effect  of  reflected 
light,  the  echo  of  the  measured  surge  as  It  rises  and  falls, 
the  pellucid  green  of  the  water,  and  the  profound  and  fairy 
solitude  of  the  whole  scene,  could  never  fail  strongly  to 
impress  any  mind  alive  to  the  wonders  and  beauties  of 
nature."  Mackinnon's  Cave  and  the  Boat  Cave  in  the 
al.uui  are  also  worthy  the  traveller's  attention. 

The  Giant's  Causeway,  and  the  various  promontories  of 
the  coast  of  Antrim,  form  another  basaltic  district  of  great 
grandeur  and  interest. 

The  Causeway  itself  consists  of  three  piers  of  columns, 
which  extend  into  the  sea.  and  are  walled  round  as  It  were 
by  precipitous  rocks  from  200  to  400  feet  high.  In  which 
arc  several  striking  columnar  assemblages,  vertical,  in- 
clined, curved,  andhorizontal,  and  in  some  places  appear- 
ing as  if  wedged  or  driven  into  the  surface  of  the  preci- 
pice :  Bengore,  which  bounds  the  Causeway  on  the  east, 
consists  of  alternate  ranges  of  tabular  and  massive  with 
columnar  basalt :  Pleskin  presents  several  colonnades  of 
great  height  and  regularity,  separated  from  each  other 
by  tabular  basalt ;  and  at  Fair  head  there  is  a  range  of 
columns  from  200  to  nearly  300  feet  In  height,  supported 
by  a  steep  declivity,  which  "forms  a  terrace  nearly  600  feet 
above  the  level  of  the  sea  beneath. 

Sometimes  basalt  rise*  in  massive  and  abrupt  rocks, 
assuming  the  appearance  of  an  uniform  homogeneous  sub- 
stance, and  scarcely  exhibiting  any  of  that  singular  ten- 
dency to  columnar  regularity  which  we  have  just  had 
occasion  to  admire  In  Stafla  and  the  Causeway.  The 
castles  of  Dumbarton,  Edinburgh,  and  Stirling  are  built 
upon  such  masses.  At  other  times  it  forms  low,  rugKcd, 
and  unpicturesque  strata,  sometimes  remarkably  beut,but 
without  forming  decided  columns. 

We  have  already  noticed  the  effects  of  these  rocks 
upon  their  neighbours,  and  upon  the  strata  which  they 
penetrate  and  invade.  As  these  involve  a  variety  of  im- 
portant theoretical  considerations,  it  will  be  proper  to 
consider  them  a  little  more  in  detail. 

In  describing  the  effects  of  the  intrusion  of  granite  into 
the  superincumbent  slates  and  stratified  rocks,  we  no- 
ticed the  fragments  that  occasionally  occur  In  the  granitic 
veins,  their  induration,  and  other  symptoms  of  fusion  and 
violence ;  and  in  the  veins  and  dykes  of  basalt  wc  meet 
with  precisely  similar  effects.  Near  Edinburgh  the  sand- 
stone is  hardened  and  rendered  like  jasper  by  the  whin 
dykes,  and  loose  pieces  are  occasionally  seen  to  have  been 
floating  as  it  were  in  the  fused  basalt.  In  Antrim  the 
limestone  is  sometimes  overtopped  by  basalt,  and  the 
dykes  as  they  traverse  it  harden  it  into  a  species  of  mar- 
ble, and  the  neighbouring  flints  are  reddened.  In  coal 
mines  those  accumulations  of  carburetted  hydrogen  gas 
which  form  what  are  called  the  blowers,  appear  to  have 
resulted  from  the  action  of  veins  of  basalt. 

In  addition  to  this  evidence,  we  have  some  of  a  che- 
mical nature,  which  is  not  less  decisive ;  and  It  is  to  be 
regretted  that  such  experiments  have  not  been  extended. 

I'he  first  great  experiment  of  this  kind  was  made  by 
Mr.  Gregory  Watt ;  he  fused  7  cwt.  of  fine-grained  basalt, 
and  suffer  ml  the  fused  mass  to  cool  gradual  I)',  so  that  the 
whole  process  lasted  eight  days.  Tim  mass  after  fusion 
was  three  feet  Mid  a  half  long,  two  feet  and  a  half  wide, 
eighteen  inches  thick  at  one  end,  and  only  four  at  the 
other.  The  structure  was  singularly  altered,  and  in  many 
places  there  were  aggregations  of  spheroids  of  a  radiated 
texture,  not  unlike  the  globular  structure  exhibited  by 
some  kinds  of  decomposing  basalt,  and  occasionally  form- 
ing by  their  mutual  pressure  a  tendency  to  prismatic  or 
columnar  arrangement. 

In  glass  which  has  been  slowly  cooled  we  occasionally 
observe  somewhat  similar  and  highly  interesting  effects ; 
its  texture  is  variously  modified,  and  globules  of  a  radiated 
and  crystalline  texture  are  formed  In  it  from  a  new  ar- 
of  its  molecules.  And,  lastly,  certain  sand- 
clays  may  assume  In  some  instances  a  co- 
lure  by  the  action  of  long-continued  heat  short 
of  fusion.  Dr.  tf'Culloch  observed  in  a  hearthstone  of 
an  old  furnace  which  had  been  In  constant  work  for  I H 
years,  that  a  prismatic  structure  extended  through  its 
whole  mass,  and  he  thus  explains  the  occasional  columnar 
structure  of  sandstone  when  in  contact  of  basalt ;  and  in 
regard  to  some  kinds  of  basalt  itself,  he  observes  that  Its 
frequent  amrgdaloidal  structure  proves  that  it  was  ori- 
ginally cellular  and  porous  like  lava,  the  cells  having  been 
subsequently  filled  up  by  the  infiltration  of  the  various 
substances  found  in  them.  It  is  a  mere  dispute  about 
terms,  therefore,  to  refuse  to  these  ancient  eruptions  the 
name  of  submarine  volcano*  •  for  such  they  are  in  every 
essential  point,  though  they  no  longer  eject  fire  and 
smoke. 

The  examination  of  the  igneous  rocks  of  Sicily  has 
proved  that  all  the  ordinary  varieties  of  trap  have  been 
produced  under  the  waters  of  the  sea,  since  the  Medi- 
terranean has  been  inhabited  by  a  great  proportion  of  the 
803 


existing  testaceous  species.  *' We  are  therefore  entilh 
to  feel  the  utmost  confidence  that  if  we  could  obtain  acce 
to  the  existing  bed  nf  the  ocean,  and  explore  the  igneo* 
rocks  poured  out  within  the  last  fOOO  years  beneath  tl 
pressure  of  a  sea  of  considerable  depth,  we  should  behu 
formations  of  modern  date  scarcely  distinguishable  fro 
the  most  ancient  trap  rocks  of  our  island.  We  cannc 
however,  expect  the  Identity  to  be  perfect,  for  time  is  eT 
working  some  alteration  in  the  composition  of  these  a 
neral  masses ;  as,  for  example,  by  converting  jiorous  la 


{  III. 

We  have  now  examined  the  structure  of  i 
our  globe,  and  found  it  to  consist  of  a  succession  of  sod 
mentary  deposits  of  different  dates,  characterised  by  p 
culiarrtles  of  mineral  structure  and  composition,  and  I 
distinct  organic  relics,  upheaved  and  dlsplnced  by  a  seri 
of  crystalline  rocks  apparently  of  igneous  origin,  ami 
many  instances  similar  in  composition  and  effects  to  tl 
products  of  existent  volcanos. 

These  must  be  now  more  particularly  examined,  f 
the  purpose  of  ascertaining  how  far  we  are  justified 
attributing  to  analogous  agents  those  stupendous  powr 
of  elevation  and  dislocation  which  the  theory  of  to*  cry 
talline  or  hypogenc  rocks  has  obliged  us  to  call  to  our  ai 
The  extent  of  volcanic  fires,  their  connection  with  eart 
quakes,  the  nature  of  their  products,  their  usual 

under  tl 


and  their  modified  action  under  the  influence  < 
are  the  principal  points  now  requiring  attention. 

The  geographical  extent  of  volcanic  districts  Is  vei 
considerable,  and  demonstrates  the  universality  of  sul 
terranean  fire  in  all  quarters  of  the  globe.  It  is  true  th 
the  points  of  eruption  and  the  movement*  of  | 
quakes  are  confined  to  certain  regions  in 
canic,  vents  are  distributed  at  intervals,  and  most  con 
monly  in  a  linear  direction  ;  but  there  Is  abundant  ex 
dence  that  the  igneous  powers  are  at  work  continuous 
throughout  the  intermediate  spaces,  for  the  ground 
from  time  to  time  convulsed,  gases  and  vapours  are  di 
engaged,  and  hot  springs  Issue,  the  waters  of  which  a 
very  commonly  impregnated  with  the  same  miner 
matters  which  arc  discharged  by  the  eruption  of  tl 
volcano. 

There  arc  also  abundant  proofs  of  the  existence  of  n 
canic  fires  under  various  parts  of  the  bed  of  the  ocea 
where  their  effects,  though  at  present  unseen  and  u 
known,  are  probably  destined  to  become  evident  at  son 
future  but  very  remote  period. 

The  substances  thrown  out  by  volcanos  are  chlrt 
earthy  and  alkaline  bodies  in  a  state  of  fusion  :  masse* 
red-hot  and  melted  rock,  stones,  cinders,  ashes,  steal 
and  various  gases  are  their  accompaniments ;  and  altht 
they  differ  very  materially  in  the  quantity  of  rjectcd  I 
ter,  their  products  so  generally  agree  in  quality  thar 
are  doubtless  all  referable  to  the  operations  ot  one  I 
What  that  cause  Is,  Is  a  question  which  has  long 
agitated,  but  is  as  yet  not  very  satisfactorily  dete 
although  considerable  advances  have  been  made 
an  explanation  of  the  phenomena  by  those  great 
coveriea  in  chemistry  which  bear  the  stamp  of  Davy 
name,  and  which  have  taught  us  the  existence  of  a  cl» 
of  bodies  possessed  of  previously1  unknown  and  un*u 
pec  ted  properties,  and  which  are  In  some  respects  app! 
cable  to  the  solution  of  the  problem  before  us. 

These  bodies  arc  the  metallic  bases  of  the  alkalies  a' 
earths ;  many  of  which,  the  moment  that  they  touch  wait 
explode,  burn,  melt,  and  become  converted  into  rcd-h 
matter,  not  unlike  some  sorts  of  lava. 

It  has  been  said  that  if  we  adopt  the  existence  of  grc 
masses  of  these  highly  inflammable  and  active  metals  d« 
within  the  earth  as  one  of  the  causes  of  volcanic  fore 
that  they  would  remain  Inactive  without  water  ;  coo* 
quently  that  the  access  of  water  is  a  necessary  conditio 
We  And,  in  fact,  that  many  of  the  great  volcanos  of  U 
world  are  not  far  from  the  sea  or  from  lakes  ;  but  it  nrn 
alto  be  admitted  that  there  arc  great  volcanic  districts 
which  water  has  no  apparent  access.  In  central  As 
there  is  a  volcanic  district,  with  an  area  of  nearly  30 
geographical  miles,  between  300  and  400  leagues  disu 
from  the  sea.  The  central  chain  of  the  Andes  too  it  ai 
great  distance  from  the  sea.  and  yet  has  several  act! 
volcanic  vents-  But  we  know  too  little  of  the  interior 
our  globe,  of  what  hidden  waters  it  may  contain,  or  *k 
may  be  the  subterranean  communications  of  the  oce* 
to  justify  us  in  excluding  this  theory  upon  such  grouiu 
were  it  otherwise  satisfactory  and  accordant. 

When  these  highly  inflammable  metals  act  upon  watt 
they  combine  with  itsoxygcn,and  the  hydrogen  is  evolve 
ana  as  hydrogen  is  very  rarely  traced  as  a  product  irf » t 
canic  eruptions,  its  absence  has  been  urged  as  fatal  tott 
theory.  But  upon  this  point  we  are  also  not  well  i 
formed  ;  the  hydrogen  may  be  evolved,  and  yet  it?  pr 
sencc  not  determinable ;  or,  if  evolved  at  a  high  tensp 
rature  and  in  the  contact  of  air,  it  would  burn  pn>l*L 
with  explosion,  and  reproduce  water.   Now  mucous » 
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poor  U  often  ejected  with  expletive  force  from  volcano* ;  |  vm  left  but  ■ 
toi  this  Ridden  generation  of  steam    in  part  perhaps  |  water.  In  June 
Making  from  the  explosive  union  of  hydrogen  and  oxy. 
gwi,  but  be  one  great  tourer  of  their  power  and  violence, 
**>i  of  the  concussion*  attendant  on  earthquake*. 

But  then  are  properties  of  these  singular  metals  which 
irr  [ft*  evident,  and  may  yet  piay  an  active  part  where 
their  mutual  affinities  are  concerned.  In  certain  propor- 
tions, sodium  and  potassium  form  an  alloy  liquid  as  water, 
fc'rtdy  inflammable  ;  and  when  touched  by  certain  other 
srtaii,  mercury  for  instance,  becoming  red-hot  and  ex- 
New  these  properties,  curious  as  they  are,  may 
,  in  a  yet  more  eminent  degree,  to  certain 
of  the  metallic  bases  of  the 
little  of  the  chemical  proper- 
i;  and  it  may  be  presumed,  upon  strict 
there  may  be  other  agents  of  a  similar  kind, 
,  perhaps,  with  yet  more  energetic  powers :  for 
•ho  could  even  have  ventured  to  imagine  the  existence 
<<uteh  remarkable  bodies  as  potassium  and  sodium  before 
i  Mr  discovery?  So  that  upon  the  whole.  If  we  cannot 
frjme  a  perfect  theory  of  volcano*  upon  these  chemical 
"nndples,  they  at  all  events  go  some  way  towards  an  cxpla- 
xstkmof  some  of  their  concomitant  phscnomcna,  as  will 
appear  from  the  details  we  are  about  to  enter  upon.  One 
a  ffiotlty,  however,  we  are  certainly  not  prepared  to  meet ; 
tumriy,  the  perpetuity,  as  it  may  almost  be  called,  of  tome 
attire  volcano t,  —  volcano*  which  have  continued  to  burn 
throw  out  lava  and  cinders,  not  only  fbr  years,  but 
for  raecrsalve  ages.  The  lava  in  the  crater  of  Strom  boli 
t'j  heeo  in  a  state  of  ignition  for  2000  years ;  so  that 
i-w  most  here  bo  a  constant  accession  of  heat.  If  not 

We  have  ample  evidence  of  the  connection  of  earth- 
cities  with  volcano*  ;  and  all  great  eruption*  have  com- 

r.tt  •-•.•!,  pr<i  in  violent  convulsions  wold  IWft 
r  wd  upon  the  bursting  forth  of  the  volcanic  fires,  as  if 
t  -  pent-up  matters  had  found  a  vent.  All  this  shows 
^         of  the  nuptton  to  be  deep  below  the  «urf.ice, 

**»»e7ofFgntt^ma^ 

s"inuins  ;  or  even  the  idea  of  some  of  the  ancient  as 
■  4  as  modern  geologist*,  that  the  interior  and  nucleus 
«  the  globe  is  In  a  state  of  most  intense  incandescence, 
-u  idea  already  alluded  to  when  noticing  the  evidences 
a*  change  of  climate  deduced  from  the  examination  of  Cos- 
cl  plants.  Another  fact  In  reference  to  this  view  deserves 
>**et ;  namely,  that  there  is  a  very  manifest  connection 
tawven  volcanic  vents  situated  at  great  distances  from 
other.  Such  a  connection  has  been  *u»]M-cted  (><•- 
t  ven  Vesuvius  and  Etna ;  and  some  of  the  volcanos  of 
■at  Andes  appear  to  alternate  in  their  eruptions,  though 
u  if  cat  distances  from  each  other. 

«~hen  lava  Is  examined  as  near  as  possible  to  the  vent 
•benre  it  issues,  it  Is  usually  a  semifluid  mass  about  the 
c-"t*i*t*nee  of  honey.  It  soOn  cools  externally,  and  Its 
nrface  becomes  rough  and  irregular  ;  but,  being  a  very 
t.*i  conductor  of  beat,  the  interior  remains  red-hot  long 
*A*r  the  surface  has  cooled.    It  la  probable  that  large 


fca«*rt  of  lava  ejected  into  the  sea  retain  their  high  tem- 
r^stures  in  the  central  parts  of  the  mass  for  a  great  and 
r indefinite  length  of  time. 


The 
•artsMby 


rocky  reef  from  5  to  30  fathoms  under 
Skaptar-  Jokul,  200  mile*  distant  from  thai 
new  Isles,  threw  out  a  torrent  of  lava,  which  in  the  first 
place  flowed  down  Into  the  river  Skanta,  and  completely 
dried  it  up;  Its  channel  vu  between  nigh  ro«k»,  and  was 
In  some  places  400  to  000  feet  uWp  anci  200  broad.  Not 
only  did  the  lava  All  these  great  defiles  up  to  the  brink,  but 
overflowed  the  adjacent  country  and  filled  up  a  deep  lake. 
There  was  then  a  short  intermission  In  the  eruption ;  but 
in  •  few  days  it  wax  resumed,  and  the  newly  ejected  lava 
flowed  rapidly  over  the  surface  of  the  first,  and  damming 
up  numerous  streams,  deluged  the  neighbouring  country 
with  water,  and  destroyed  »everal  village*  ;  —when,  after 
flowing  for  several  day*,  it  was  precipitated  down  a  tre- 
mendous cataract,  and  filled  the  profound  cavity  which 
the  waterfall  bad  been  hollowing  out  for  ages.  After- 
wards the  lava  took  a  new  direction,  and  discharging 
itself  into  the  bed  of  another  river  (the  Hyversfllotj.  oc- 
casioned a  scene  of  destruction  rivalling  the  former  :  the 
lava  accumulated  to  a  great  depth,  and  coming  to  the 
plains  spread  out  Into  brood  lakes  of  fire,  some  of  which 
were  from  1  a  to  15  miles  wide,  and  100  feet  deep.  When  the 
fiery  hike  which  filled  the  valley  of  the  Skapta  had  been 
augmented  by  new  supplies,  the  lava  flowed  up  the  course 
of  the  river  to  the  foot  of  the  hills  where  it  rises.  This 
eruption  continued  two  rears  ;  and  when  Mr.  Paulson  vi- 
sited it  eleven  years  after  (in  1794),  the  lava  was  still 
smoking,  and  its  vents  filled  with  hot  water.  Although 
the  population  of  Iceland  did  not  exceed  50,000,  twenty 
villages  were  destroyed,  exclusive  of  those  inundated  by 
water  ;  and  all  the  cattle  of  the  district,  and  more  than 
9000  human  beings,  perished. 

We  have  quoted  the  narrative  of  this  eruption  as  giving, 
upon  good  authority,  some  notion  of  the  rWroi 
tK'iumf  of  melted  matter  produced.   Of  the  two 


of  lava,  ami  they  flowed  nearly  in  opposite  direction*,  one 
was  50  and  the  other  40  miles  In  length  ;  the  extreme 


which  has  been  thrown  to  the 
ing  tho  historical  period 
and  may  serve  to  give  an  idea  of  their 
iifv  in g  the  surface  of  the  globe,  when  such 
r"»ert  are  considered  in  reference  to  great  periods  of 
'  <**.  In  illustration  of  this  point  we  may  select  the  vol- 
of  Iceland,  because  our  details  respecting  them  are 
"11  authenticated ;  though  it  must  be  recollected  that 
?,*y  probably  fall  into  Insignificance  when  compared  with 
whit  hat  happened  in  some  of  those  districts  of  Asia  and 
>  «ith  America  which  are  ravaged  by  subterranean  fire*. 

the  following  sketch  of  these  volcanic  districts  we  shall 
I'i'.l  our  wives  as  hitherto  of  Mr.Lycll's  excellent  abstract 
'  .ini  h i -t- >ry,  a*  j-i?rn  in  his  Principle t  of  Geology. 
Iceland  itself  is  little  else  than  a  mass  of  lava ;  and  so 
taeate  is  the  energy  of  volcanic  action  in  that  region, 
'  u  ivrr  eruptions  of  Hecla  have  Lasted  stl  years  with- 
*»t  ceasing.  Earthquakes  have  often  shaken  the  whole 
s»Uad.  causing  a  complete  revolution  in  its  geographical 
••  r,<n.\  .  melt  as  the  rending  of  mountains,  the 
elevation  of  some  and  the  sinking  down  of  others,  the 
•ksmion  by  rivers  of  their  channel*,  and  the  appearance 
cf  new  lakes.  Upon  the  coast  too.  and  in  great  depths 
«f  *ater.  new  islands  have  been  thrown  up,  some  of  which 
k*»e  remained  and  others  disappeared.  In  this  island 
«»o.  the  volcanic  venta  are  often  In  alternate  action,  one 
fcrrtng.  as  it  were,  for  a  time  a*  a  safely  valve  to  the  rest ; 
*=d  when,  a*  is  often  the  case,  new  cones  are  thrown  up. 
°;*7  gmerally  take  a  linear  direction.  In  17*3.  a  new 
iiUnd  wu  thrown  up  offthc  coast,  consisting  of  high  clifl*; 
Jjj  such  an  ejection ^o^pumlce,  that  the  Oceania. 

>o  Sm^lbfUM  shoals'  of  floaUng  s'tones.^Erno 
ler.  the  sea  resumed  her  ancient 
cliff*  had  disappeared,  and  nothing 


breadth  of  one  branch  was  from  12  to  1  A.  and  of  the  other 
about  7  miles.  The  ordinary  height  of  the  currents  was 
about  100  feet ;  but  in  deep  ravines  and  defiles  they 
sometimes  attained  600  feet.  Now  ttriking  a  feature.  Mr. 
Lyell  remarks,  would  these  streams  form  in  the  geology 
of  England,  had  they  been  poured  out  on  the  bottom  of 
the  sea  after  the  deposition,  but  before  the  elevation  of 
our  secondary  and  tertiary  rock*  1  and  how 
we  now  refer  the  trap  and  basaltic  rocks  to 
causes  I 

But  there  are  some  phenomena  connected  with  volcanic 
action  which  seem  to  be  caused  by  yet  more  extraordinary 
agents  than  those  we  have  adverted  to ;  namely,  their 
great  projectile  and  erptotn*  force,  —  the  effects  of  which 
are.  In  some  instances,  upon  so  stupendous  a  scale  a*  to 
appear  utterly  incredible,  had  we  not  the  clearest  and 
most  unobjectionable  evidence.  Let  us  select  one  or  two 
Illustrative  relations,  and  then  see  how  far  we  are  ac- 
quainted with  any  powers  or  agents  in  nature  adequate  to 
explain  the  results. 

From  the  era  of  the  discovery  of  the  New  World  to  tho 
middle  of  the  last  century,  the  great  volcanic  district  of 
Mexico  had  remained  undisturbed.    It  Is  an  elevated  pla- 
teau, between  2000 and  3000  feet  above  the  level  of  the  sea, 
and  bounded  by  hill*  of  ancient  Igneous  origin.    It  was 
occupied  by  fields  of  sugar-cane  and  indigo,  and  watered 
by  two  brooks.  In  June,  1759,  alarming  sounds  and  earth- 
quakes preceded  the  bursting  forth  of  flame  from  tho 
ground,  and  fragments  of  red-hot  rocks  were  thrown  to 
prodigious  heights.   A  great  chasm  was  formed,  from 
which  six  volcanic  cooes  were  thrown  up.  the  least  of 
which  was  300  feet  high  ;  and  Jorullo.  the  central  volcano, 
was  elevated  1000  feet  above  the  level  of  the  plain.  It 
sent  forth  streams  of  basaltic  lava,  including  fragment* 
of  granitic  rocks,  and  its  eruptions  did  not  cease  till  1760. 
Humboldt  visited  the  country  forty  years  afterwards: 
there  then  appeared  round  the  base  of  the  cones,  and 
spreading  from  them  over  an  extent  of  four  square  miles, 
a  convex  mass  of  matter,  between  500  and  600  feet  high, 
gradually  sloping  in  all  directions  towards  the  plains,  and 
which  was  still  so  hot  that  he  lighted  a  cigar  in  one  of 
its  Assures.    It  was  covered  with  thousands  of  llttlo 
mounds.whlch  emitted  steam  and  sulphuric  acid.  The  two 
small  rivers  lost  themselves  below  the  east  extremity  of 
the  plain,  and  reappeared  as  hot  springs  at  Its  western 
limit.  Humboldt  attributed  the  convexity  of  the  plain  to 
inflation  from  below,  supposing  the  ground  for  the  extent 
of  four  square  miles  to  nave  pufted  up  like  a  bladder  to 
the  elevation  of  550  feet  in  the  highest  part ;  but  of  this 
there  seems  no  good  evidence,  except  the  hollow  sound 
made  by  the  steps  of  a  horse  upon  the  plain,  and  this 
might  result  from  any  porous  material.    A  subsequent 
eruption  of  Jorullo  happened  in  1819,  and  it  Is  much  to 
be  regretted  that  no  European  travellers  have  since  visited 
the  spot.   It  Is  known,  however,  that  ashes  fell  in  Gua- 
naxato.  140  miles  from  Jorullo.  in  such  quantity  as  to  lie 
6  inches  deep  In  the  street ;  and  the  tower  of  the  cathedral 


from  below 


i  down.  Of  these  forces,  thus  elevating  matter 
.  and  throwing  up  extensive  plains  and  lofty 
wc  have  numerous  other  ius  lances  i  and  in 
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farther  illustration  of  their  great  power  may  eite  the  ele- 
vation or  islands  in  deep  water  by  submarine  TolcAnn*. 
Those  off  Iceland  have  been  already  noticed.  In  1811  a 
volcano  forced  its  way  from  beneath  the  sea  off  the  island 
of  St. Michael,  one  or  the  Azores,  forming  a  crater  above 
the  water  a  mile  in  circumference,  and  about  300  feet 
high.  In  the  middle  of  the  17th  century  an  island  was 
thrown  up  among  the  Hebrides,  which  in  a  month  again 
disappeared.  In  July,  1731,  a  volcano  rose  in  the  sea  be- 
tween the  island  of  Pantellaria  and  the  coast  of  Sicily, 
forming  a  crater  240  feet  diameter  and  20  feet  above 
water.    Many  shoals  are  no  doubt  of  volcanic  origin. 

The  Pacific  ocean,  in  equatorial  latitudes,  seems  to  be 
one  vast  theatre  of  Igneous  action;  and  its  innumerable  ar- 
chipelagos, such  as  the  New  Hebrides.  7 
and  Georgian  Isles,  are  all  volcanic,  with 
here  and  there  interspersed.  Of  such  a  formation 
Owhyhee  is  a  magnificent  example.  The  whole  mass, 
estimated  as  exposing  a  surface  of  4000  square  miles,  is 
composed  of  lava,  the  highest  peaks  of  which  are  between 
15,000  uid  16,000  feet  above  the  level  of  the  sea.  The 
crater  of  Kiraue  is  described  by  Mr.Ellis  as  situated  in 
a  lofty  elevated  plain,  bounded  by  a  precipice  15  or  16 
miles  in  circumference,  apparently  sunk  from  200  to 
400  feet  below  its  original  level.  The  surface*  of  this 
plain,  he  says,  was  uneven,  and  strewed  over  wi*h  loose 
stones  and  rocks ;  and  in  the  centre  of  It  was  the  great 
crater.  At  the  edge  of  it  a  sublime  and  appalling  spec- 
tacle presented  itself. — an  immense  gulf  in  the  form  of  a 
crescent,  about  2  miles  long  and  1  wide,  and  apparently 
hoo  feet  deep,  yawned  beneath  ;  the  bottom  was  covered 
with  one  vast  flood  of  burning  matter  in  a  state  of  terrific 
ebullition,  rolling  to  and  fro  iu  fiery  surge  and  flaming 
billows :  fifty-one  conical  islands,  as  It  were,  forming  as 
many  distinct  craters,  rose  round  the  edge  of  this  burning 
emitting  columns  of  smoke  or  pyramids  of  * 
wvcral  of  them  vomited  from  their  igti 
i  of  lava,  which  rolled  In 


We  may  conclude  this  part  of  our  subject  with  a  brief 
notice  of  one  other  volcano ;  namely,  that  of  Tomboroo  in 
the  island  of  Sumbawa.  the  account  of  which  we  owe  to 
the  late  Sir  S.  Raffles.  It  began  on  the  5th  of  April,  1815. 
It  appears  that  a  Malay  prow,  while  at  sea,  on  the  1 1th, 
was  enveloped  in  utter  darkness ;  and  that  afterwards 
parsing  theTomboroo  mountain,  at  the  distance  of  5  miles, 
the  commander  observed  that  the  lower  part  appeared  in 
flames,  while  the  upper  portion  was  concealed  in  clouds. 
Upon  landing  to  procure  water,  he  found  the  ground 
3  feet  deep  in  ashes,  and  several  large  vessels  thrown  on 
shore  by  the  concussions  of  the  sea. 

At  the  commencement  of  the  explosion  the  commander 
of  the  E.  I  C.  cruiser  Benares,  which  was  at  Macassar, 
supposed  that  there  was  an  engagement  of  pirates  some- 
where In  the  neighbourhood,  so  closely  did  the  reports 
resemble  those  of  cannon.  On  the  11th  the  ship  was 
again  shaken,  as  it  was  thought,  by  the  discharge  of  can- 
non. At  8  a.m.  on  the  Pith,  the  face  of  the  heavens  to 
the  south  and  west  had  asittmed  a  ding)  aspect,  and  it 
became  darker  than  It  hail  been  at  sunrise.  A  dusky  red 
appearance  gradually  spread  over  the  heavens  ;  and  by  10 
hip  could  hardly  be  seen  a  mile  off. 


it  was  so  dark  that  a  ship  could  hardly  be 
By  II  the  whole  heaven  was  obscured, 
space  in  the  east  horiion.  whence  the  wind  came.  The 
ashes  now  fell  In  showers,  and  the  appearances  were 
most  awful  and  alarming.  By  noon  the  light  which  had 
lingered  in  the  horizon  disappeared,  and  complete  dark- 
ness ensued.  At  half-past  7  the  next  morning  there  was 
a  glimmering  of  light,  and  objects  could  just  be  perceived 
on  deck.  When  day  returned  the  appearance  of  the 
ship  was  most  singular ;  every  part  being  covered  with 
grey  dust,  which  lay  In  heaps  of  a  foot  deep  on  many 
parts  of  the  deck.  On  the  13th  the  vessel  left  Macassar, 
and  made  Sumbawa  on  the  I  Nth.  Approaching  the  coast, 
she  encountered  an  immense  quantity  of  pumice,  with 
numerous  burnt  trees  and  logs  ;  and  the  anchorage  was 
greatly  altered,  for  the  vessel  grounded  on  a  bank  where 
there  had  previously  been  6  fathoms  water.  The  shores 
were  entirely  covered  with  ashes  and  cinders  ejected  from 
Tomboroo,  although  40  miles  distant.  The  explosions 
were  terrific  ;  and  there  U  evidence  of  their  having  been 
heard  in  Sumatra,  upwards  of  900  nautical  miles  from 
Sumbawa.  Lieut.  Phillips,  who  was  despatched  to  afford 
relief  to  the  perishing  inhabitants,  learned  from  the 
Rajah  of  Saugar  that  on  the  1 0th  of  April  the  fire  and 
flame  raged  with  exhaustless  furv.  till  all  became  dark 
from  the  quantity  of  falling  matter.  At  this  time  stones 
fell  very  thick,  from  the  sice  of  a  walnut  up  to  that  of 
two  lists.  Then  a  whirlwind  arose,  which  destroyed 


en  a  whirlwind  arose,  which  destroyed  every 
village  of  Saugar.  tore  up  the  trees,  and 
Into  the  air.  together  with  men  and  cattle. 
The  sea  rose  12  feet  above  Its  usual  levels,  and  swept 
away  all  within  its  reach,  including  some  thousands  of 
the  Inhabitants. 

Extraordinary  and  appalling  as  these  narrations  are, 
they  might  be  greatly  extended.  In  1772  the  Inhabitants 
of  •  district  of  Java  were  alarmed  by  flashes  of  light 


Issuing  from  one  of  their  volcano*.  They  took  fl  t  »r l-» 
before  they  could  all  escape  the  mountain  fell  Tn 
thundering  reports  like  cannon.    The  extent  of  sr 
swallowed  up  was  15  miles  by  6.   Forty  villages  wo 
gulfed,  and  3000  persons  destroyed.    We  hare  not 
to  advert  to  the  historical  details  of  Vesuvius  and 
In  the  Bay  of  Naples,  Monte  Koovo  was  thrown 
one  day,  —  nearly  500  feet  high,  and  a  mile  and  i 
In  circumference.    Of  the  eruptions  of  Vesuvius 
are  numerous  and  excellent  narratives.    It  deaervi 
pecial  notice  in  relation  to  this  mountain,  that  nefoi 
Christian  era,  and  from  the  remotest  periods  of  wn»< 
have  any  tradition,  this  volcano  was  In  a  state  o 
tivity ;  i 


i,  showing  that  Pomp,  ii 
ed  by  a«hes  and  misd.  and 
the  amphitheatre  at  Her.  i 


in  iu  structure  to  < 

as  they  are  called,  of  the  present  day.  Pliny  < 
elude  It  In  his  list  of  active  vents,  but  Strabo  t 
volcanic  aspect.  Its  form  was  then  very  different 
that  which  it  now  exhibits,  and  the  sides  were  coi 
with  fertile  fields ;  and  at  its  base  were  the  popi 
cities  of  Herculaneum  and  Pompeii.  The  first  iym| 
of  renovated  activity  was  63  years  after  Christ,  whe 
earthquake  shook  the  neighbourhood  ;  and  In  Augu* 
It  erupted  lava.  The  elder  Pliny,  who  commanded 
Roman  fleet,  then  stationed  at  Mlsenum,  in  his  an) 
to  get  a  near  view  of  the  phenomena  was  suffocate* 
the  exhalations.  Ills  nephew  has  given  a  lively  desi 
tlon  of  the  scene,  but  has  inexplicably  passed  over 
destruction  of  Herculaneum  and  Pompeii.  Indeed 
vague  are  the  narratives  long  subsequent  to  that  ev 
that  had  those  buried  cities  never  been  discovered 
accounts  of  their  tragical  end  would  pmbably  hare  / 
regarded  as  fabulous.  Tacitus,  the  friend  and  com 
porary  of  Pliny,  merely  says  that  cities  were  destroy 
Suetonius  is  silent  respecting  them ;  Martial  advert 
their  immersion  in  cinders:  but  the  first  writer 
hides  to  them  by  name  is  Dion  Casslus.  who  i 
about  a  century  and  a  half  after  Pliny.  We 
interesting  historical  facts. 
Herculaneum  were  destroyed ' 
by  ml- hot  lava, 
neum  was  first  cleared  out.  ashes  were  arranged  on 
steps  just  as  snow  would  lie  had  it  fallen  there  . 
whole  superincumbent  mass  was  from  70  to  113  feet  d« 
The  foundation  of  both  cities  is  ancient  lava.  It  is  curi 
that,  notwithstanding  the  much  greater  depth  of  Her 
lanettm  than  Pompeii,  it  was  first  discovered  by  the  a< 
dental  circumstance  of  a  well  being  sunk  in  1713.  »  h 
came  directly  down  upon  the  theatre,  where  the  stati 
of  Cleopatra  and  of  Hercules  were  soon  discovered. 

In  both  cities  records  have  been  found  commcmor 
ing  their  having  been  rebuilt  after  they  had  been  thro 
down  by  an  earthquake  which  happened  tn  the  rei 
of  Nero.  16  years  before  the  inhumation  of  the  citi 
Very  few  skeletons  have  been  discovered  m  either  ci' 
so  that  it  Is  probable  the  greater  number  of  the  In  hat 
ants  escaped,  carrying  with  them  no  doubt  the  priori, 
part  of  their  valuable  effects.  In  the  barracks  at  Poi 
pell  were  the  skeletons  of  two  soldiers  chained  to  t 
stocks  ;  and  In  the  vaults  of  a  villa  In  the  suburbs  »< 
the  skeletons  of  seventeen  pWMM,  who  prot.  bh  -I 
there  for  safety :  they  were  found  enclosed  in  Indurai 
tufa,  in  which  was  preserved  a  perfect  cast  of  a  worn 
w  ith  an  infant  in  her  arms.  Although  her  form  was  ii 
printed  in  the  rock,  nothing  but  her  bones  remained : 
these  was  suspended  a  chain  of  gold,  and  rinp  wi 
jewels  were  on  the  fingers  of  the  skeleton.  Earth 
amphone  were  ranged  along  the  side  of  the  vault.  T 
writings  scribbled  by  the  soldiers  in  their  barracks,  ai 
the  names  of  the  owners  of  each  house  written  over  f! 
doors,  are  still  legible.  The  colours  of  many  of  tl 
paintings  on  the  stuccoed  walls  are  almost  as  vivid  as 
recently  painted  ;  and  a  collection  of  shells  was  found 
the  house  of  a  painter,  who  probably  amused  him*< 
with  natural  history,  in  as  good  a  state  of  preservation 
if  they  had  remained  the  same  number  of  years  in  a  m 
scum.  The  beams  of  the  houses  arc  black  exteriorl 
but  little  altered  within  ;  and  the  state  of  preservation 
several  animal  and  vegetable  products  Is  truly  astonish  in 
Fishing  nets  are  very  abundant ;  linen  with  the  te*tun 
and  almonds,  chesmits.  and  walnuts  in  a  fruiterer's  shcr 
In  a  baker's  a  loaf  retaining  its  form,  with  a  name  stamp 
upon  it ;  and  a  box  of  pills  upon  the  counter  of  an  »|« 
thecary,  with  a  small  cylindrical  roll  by  the  side  of  i 
evidently  prepared  to  be  cut  into  pills.  In  1x27.  olive*  i 
a  square  jar,  and  caviar,  were  found  in  a  state  of  wonder,  i 
preservation.  At  Herculaneum  the  animal  and  veg* 
table  substances  are  preserved  by  having  been  apparrt" 
enveloped  in  a  paste  which  consolidated,  and  then  ai 
lowed  them  to  become  slowly  carbonttcd.  At  Pomp, 
they  are  penetrated  by  a  grey  pulverulent  tufa.  I'1 
history  of  the  Papyri  Is  well  known.  It  is  suppose  ' 11 
only  a  small  part  of  Herculaneum  has  as  yet  been  ' A 
plored,  and  that  the  quarters  hitherto  cleared  out  at  pp 
expense  are  those  where  there  was  the  least  probst1''1  j 
of  discovering  manuscripts. 
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It  would,  however,  be  Irrelevant  here  to  enlarge  upon 
=-■  :f.  S  other  detail*  of  hitned  cities  ,  but  the  few  fact* 
rcntiorwd.  and  which  are  abridged  from  Mr.  Lyell's  sum- 
mary,  are  not  without  geological  importance,  as  giving 
«.  .me  idea  of  the  little  change  which  the  lapse  of  seven- 
tr-ri  centuries  has  effected. 

There  are  many  instances  of  rocks  of  decided  volcanic 
origin,  that  ts,  extinct  volcanic  vents,  in  districts  w  here 
all  other  trace  of  activity  ha*  been  lost  since  the  earliest 
historical  times,  except  hot  and  mineral  springs ;  such 
>  the  Vivarais  ami  Auvergnc  in  centra)  France,  and  tho 
it  Coblentt .  on  the  Rhine.  The  ot- 
to  determine  the  ages  of  these  rocks,  or  to  asccr- 
ity  by  their  association  with 
ary  strata,  are  not  in  general 
who  are  curious  upon  this  point  may 
tails  given  by  Mr.  Lyell. 
as  are  the  geological  results  of  volcanic  ac- 
tion. "tbow»  of  earthquakes,  which  extend  over  greater 
areas,  and  produce  extensive  changes  in  the  configuration 
of  the  earth's  crust,  demand  perhaps  even  greater  at- 
tention . 

There  can  be  little  doubt  as  to  the  unity  of  cause  in 
volcano*  and  earthquakes  ;  they  frequently  precede  vio- 
lent volcanic  eruptions,  and  often  seem  to  arise  from  ex- 
plosive matters  accumulating  their  force  from  want  of 
vent.  They  are  often  felt  over  great  extents  of  territory. 
Tbe  earthquake  which  destroyed  Lisbon,  in  17U,  was 
felt  over  the  whole  of  Europe,  and  extended  even  to  the 
West  Indies.  What  enormous  powers  or  forces,  there- 
fore, must  be  called  into  action  in  order  to  produce  such 
tx tensive  results  1 

It  would  be  useless  here  to  quote  lone  details  respecting 
tbe  effects  of  earthquakes ;  but  it  will  be  necessary  to 
two  or  three  illustrative  cases,  and  especially  to 
to  those  phenomena  connected  with 
ately  bear  upon  geological  changes, 
earthquake  at  Lisbon  occurred  on  the  1st  of 
17W  A  sound  like  loud  thunder  was  heard 
I  afterwards  the  greater  part 
of  the  city  was  shaken  down ;  so  that,  in  six  minutes,  at 
i-*st  co.oon  persons  are  said  to  have  perished.  The  sea 
r<  Tired,  but  was  violently  agitated,  ami  presently 
rolled  in  in  a  huge  wave  sixty  feet  high.  Many  of  the 
largest  mountains  in  Portugal  were  shaken  from  their 
{■  'indatioDS,  and  most  of  them  were  wonderfully  split  and 
rent.  It  was  supposed  that  they  emitted  fire  and  smoke; 
but  lightning  and  dust,  perhaps,  gave  rise  to  the  appear- 
ance. The  New  Quay,  a  massive  marble  structure,  sunk 
down  with  an  enormous  concourse  of  persons  upon  it 
a  ho  had  taken  refuge  there  for  safety ;  and  it  was  so  in- 
gulfed, that  not  one  of  the  dead  bodies  ever  floated  to 
the  surface ;  and  many  vessels  anchored  near  It,  and  full 
cf  people,  were  swallowed  up  as  in  a  whirlpool.  No 
f~»(rm»-ot»  of  the  wrecks  ever  rose  again,  and  the  water 
upon  the  spot  was  deepened  by  100  fathoms.  Many  ships 
at  sea  experienced  violent  concussions.  Off  St.Lucar, 
ihjt  captain  of  the  Nancy  frigate  thought  he  had  struck 
to  tbe  ground  ;  but,  on  heaving  the  lead,  found  he  was  in 
it  depth  of  water.  Another  ship,  40  leagues  west  off 
"  so  violent  a  concussion  that  the 
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and  a  half 


men  were  thrown  up  a 

i  of  the  sea  during  carthqrj 
,  and  probably  such 
is  supposed ;  for  in  almost  all  parts  Irre- 
gularities in  its  motion  are  at  times  observable,  which 
f.-.nn.st  be  referred  to  temporary  current*  or  winds  in  the 
oft  rig.  The  movement  is  generally  a  quick  flow  and  re- 
tow  of  the  water,  and  often  so  trifling  as  to  escape  the 
attention  of  ail  ordinary  observers  ;  though  detected  by 
sramen  and  fishermen,  who  are  surprised  to  find  the  boats 
suddenly  floated,  or  as  suddenly  left  dry. 

In  the  Lisbon  earthquake,  many  of  the  rivers  and  lakes 
of  Great  Britain  were  singularly  disturbed.  Loch  Lomond 
•urfdenly  rose  between  two  ana  three  feet,  and  as  suddenly 
subsided. 

In  the  great  C.tlabrian  earthquake,  In  1783,  an  interest- 
ing narrative  of  which  is  given  by  Mr.  Lyell,  the  aspect  of 
tbe  country  was  singularly  changed.  The  earth  appears 
to  have  had  an  undulating,  vibratory,  and  horizontal  mo- 
tion ;  there  were  the  usual  tremors  in  the  neighbouring 
ocean ;  numerous  deep  and  extensive  gaps  and  fissures  were 
frirnsed,  and  faults  and  dislocations  in  the  strata ;  large 
U-.rl.iips  took  pi  are,  and  extraordhMsTJ  sMsvatlons  ;  large 
'  farms  were  ingulfed  ;  and  In  some  places 
their  prey  with  such  violence 
to  recover  articles  of  value, 
parts  of  buildings  jammed 
is.  Some  of  tbe  resulting 
Ftps  an.i  ravines  were  upwards  of  a  mile  long,  and  from 
Jft  to  300  teet  deep  and  broad.  Large  lakes  were  formed, 

and 


In  these  narratives  It  is  a  matter  of  much  geological 
importance  to  establish  clearly  the  fact  of  elevations  and 
depressions  of  districts  and  strata ;  and.  If  possible,  to  as- 
certain the  amount  of  such  change  In  perpendicular  po- 
sition. Upon  these  points  the  Chilian  earthquake  of 
1*22  affords  some  satisfactory  evidence.  According  to 
Mrs.  Graham's  (now  Lady  Calcott's)  account,  the  shock 
extended  for  more  than  a  thousand  mile*  along  the  coast, 
and  a  great  part  of  the  country  was  bodily  elevated  for  a 
length  of  more  than  a  hundred  miles  ;  the  beach  and  the 
bottom  near  the  shore  being  raised  from  three  to  four 
feet.  The  uplifting  of  the  former  was  rendered  evident 
the  adhesion  of  the  shell-fish  to  the  rocks  ;  and  it  was 
c  other  lines  of  beach  above  that 
newly  elevated,  attaining  in  parallels 
fifty  feet  above  the  tea,  seeming  to 
elevations  had  been  effected  by  the  same  causes.  An  old 
wreck  of  a  shin,  which  before  could  not  be  approached, 
became  accessible  from  the  land ;  cones  of  earth  wero 
thrown  up  in  several  districts  by  the  forcing  up  of  water, 
mud,  and  sand,  through  funnel-shaped  hollows.  The 
elevation  inland  appeared,  by  the  effect  upon  water- 
courses, to  have  been  two  or  three  times  greater  than 
u|*>n  the  beach. 

There  are  some  other  points  connected  with  earth- 
quakes and  volcano*  which,  though  generally  considered 
of  subordinate  importance,  seem  to  refer  very  immedi- 
ately to  their  causes ;  such,  for  Instance,  as  Intermittent 
and  boiling  springs,  and  the  escape  of  carbonic  acid  gas. 

The  geysers  of  Iceland  are  fine  specimens  of  the  for- 
mer ;  their  waters  hold  so  large  a  quantity  of  silica  in  so- 
lution as  to  incrust  every  thing  they  run  over.  They  rise 
In  a  tract  covered  by  lava.  The  Great  Geyser  springs  from 
a  spacious  basin  at  the  summit  of  a  mound  formed  of 
Billcious  incrustations  deposited  by  the  spray  of  its  waters. 
In  the  centre  of  this  basin  is  a  pipe  7H  feet  deep,  through 
which  the  water  rises,  flows  over,  and  is  thrown  up  In 
jets,  attended  by  loud  explosions  and  subterranean  rumbl- 
ings, and  slight  tremors  of  the  gTound.  When  these  jets 
are  most  violent,  they  shoot  to  200  feet  high ;  and  after 
playing  for  some  time,  a  snorting  noise  is  heard,  which 
gradually  becomes  as  loud  as  thunder,  and  steam 
forth  with  prodigious  violence.  This  i 
for  a  variable  time,  and  the  eruption  te 
on  again  altera  variable  Interval  of  rest. 

Of  this  phenomenon  we  have  a  plausible  explanation, 
and  one  wnlch  bears  most  importantly  upon  the  theory 
of  volcanos  and  earthquakes.  ■ 

Suppose  the  surface  water  of  the  country  to  penetrate 
Into  the  chasm  A  by  the  fissures  D  B,  while  at  the  same 
time  steam  of  great  force  and  temperature  emanates  from 
the  fissures  D  D.  A  portion  of  this  steam  is  first  con- 
densed by  the  water  in  A,  which  it  gradually  raises  to  its 
boiling  point :  then  it  forms  high-pressure  steam,  and 
drives  the  boiling  water  through  the  pipe  into  the  basin 
C,  and  after  the  whole  has  been  ejected  the  steam  itself 
rushes  out.  Now,  if  we  suppose  a  number  of  large  sub- 
terranean cavities  at  the  depth  of  several  miles  below  the 
surface,  in  which  melted  lava  accumulates,  and  that  water 
penetrating  to  these  Is  converted  into  steam ;  this,  to- 
gether with  other  gases  pent  up,  and  perhaps  liquefied  by 
pressure  in  similar  cavities,  or  generated  by  the  decom- 
position of  melted  rocks,  may  press  upon  the  lava  and 
force  it  up  the  duct  of  a  volcano,  in  the  same  manner  as 
the  column  of  water  is  driven  up  the  pipe  of  the  geyser, 
the  weight  of  lava  being  immense,  the  pressure  ex- 
1  on  the  sides  and  roofs  of  such  large  cavities  and 
res  may  well  be  supposed  to  occasion  not  merely 


t  juvi  hou%t*Jt  w**rt?  in  sotiit*  \A*vcc%  uplifted,  in  othen 
depressed.  In  others  transferred  with  all  their 
to  a  distance  varying  from  a  few  feet  to 


slight  tremors,  but  even  violent  earthquakes, 
the  lateral  pressure  of  the  lower  extremity  of  tbe  high 
column  of  lava  may  cause  the  more  yielding  strata  to 
give  way,  and  so  for  a  time  give  relief  to  the  fused  mat- 
ter. Sometimes,  on  the  contrary,  a  weight  equal  to  that 
of  the  vertical  column  of  lava,  pressing  on  every  part  of 
tho  roof,  may  heave  up  the  superincumbent  strata,  and 
force  lava  into  every  fissure ;  which,  on  consolidation, 
may  support  the  arch,  and  cause  the  land  above  to  be  per- 
manently elevated:  on  the  other  hand,  subsidences  may 
follow  the  condensation  of  vapour  when  cold  water  de- 
scends through  fissures,  or  when  heat  is  lost  by  the  cooling 
down  of  the  lava. 

Besides  aqueous  vapour,  several  gases  are  emitted  by 
volcanos,  and  among  them  carbonic  acid,  which  is  also 
frequently  given  out  by  fissures  in  the  earth,  and  by  mi- 
neral springs  not  associated  with  direct  volcanic  action. 
Its  occurrence  In  the  Grotto  del  Cane  is  well  known.  It 
is  given  out  In  enormous  quantities  near  the  lake  of 
Loach,  and  in  Brohlthal  on  the  Rhine,  where  it  is  used 
in  a  chemical  manufactory :  600  pounds  of  the  gas  are 
calculated  to  be  discharged  from  only  one  of  the  Jets  in 
twenty-four  hours.  Near  Fort  Diadine.on  the  Euphrates, 
it  issues  through  the  cracks  of  the  limestone  rocks  with 
a  loud  hissing  noise,  and  in  such  quantities  as  to  kill 
animals  that  unwarily  approach  it.  The  Upas  valley,  in 
Java,  appears  to  be  a  cavity  filled  to  a  certain  height  with 
• :  It  is  about  half  a  mile  in 
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with  skeletons  of  men  and  various  animals,  such  as  tigers, 
hogs,  deer,  &c,  which  have  perished  by  their  entrance 
Into  the  gas. 

We  might  enumerate  many  similar  cases  of  the  accumu- 
lation of  carbonic  acid  ;  but  those  quoted  are  sufficient  to 
show  that  It  often  issues  from  the  strata  of  the  earth  in 
enormous  volume,  and  therefore  doubtless  from  reservoirs 
where  it  is  pent  up  under  great  pressure ;  and  In  all  pro- 
bability there  are  large  accumulations  of  it  in  a  liquid 
form,  in  which  state  it  exerts  a  pressure,  at  common 
temperatures,  of  from  50  to  60  atmospheres  upon  the  walls 
It,  and  at  higher  temperatures  of  much 
.  We  are  also  perhaps  warranted  In  inferring 
there  are  subterranean  cavities,  not  only  filled  with 
this,  but  probably  with  other  pases,  perhaps  also  in  their 
liquid  forms,  and  of  still  greater  tensive  force;  and  if 
so,  what  may  not  be  the  mechanical  and  chemical  ener- 
gies of  some  of  these,  acting  upon  the  highly  inflamma- 
ble metals  at  very  elevated  temperatures?  Upon  the 
whole,  it  does  not  appear  that  powers  are  wanting  ade- 
quate to  the  greatest  observed  effects  ;  that  these  are 
constantly  in  activity ;  and  that  stupendous  as  the  results 
appear  in  their  collective  effects,  the  great  mountains 
of  the  globe  may  have  been  elevated  by  causes  now  in 
action ;  that,  at  all  events,  we  need  not  call  to  our  aid 
unknown  powers,  since  existing  causes  (especially  if  it  be 
admitted  that  they  were  once  more  energetic  than  at 
present,  and  that  the  agents  have,  as  it  were,  spent  a 
part  of  their  force)  appear  adequate  to  the  explication 
of  this  class  of  geological  phenomena  ,  and  if  we  now 
have  powers  in  activity,  and  we  have  seen  that  such 
there  are,  which  are  capable  of  elevating  100  mile*  of 
rocky  coast  3  or  4  feet,  why  may  not  a  succession  of 
such  elevations,  even  admitting  them  not  to  have  been 
greater  than  at  present,  carried  on  through  an  indefinite 
period  of  time,  have  occasioned  those  liftings  up  of  the 
mountains  which  we  have  had  such  abundant  occasion  to 
advert  to  ?  It  is  well  known  that  slight  lorces  continuously 
1  produce  gigantic  effects.  It  has,  says  Mr.  Lyell, 
argued  by  the  opponents  of  this  view,  "  that  it  is 
useless  to  appeal  to  time,  for  time  can  effect  no  more  than 
its  powers  are  capable  of  performing.  If,  say  they,  a 
mouse  be  harnessed  to  a  l^rge  piece  of  ordnance,  it  will 
never  move  it,  even  if  centuries  upon  centuries  were  al- 
lowed. This  Is  true  enough .  But  let  us  suppose  a  lever 
applied  capable  of  propelling  It  forward  at  the  rate  of  an 
inch  in  a  century  ;  it  is  clear  that  in  a  sufficient  succession 
of  centuries  we  should  have  advanced  a  mile :  acy  force 
that  could  move  it  at  all  must,  if  it  continue  in  action, 
continue  to  propel  it." 

The  full  bearing  of  this  question,  however,  will  be 
more  evident  when  we  have  considered  the  causes  which 
are  now  effective  in  producing  sedimentary  formations, 
in  wearing  down  the  present  surface  of  the  globe,  and  in 
conjunction  with  those  more  violent  powers  which  we 
have  just  noticed  In  giving  rise  to  various  superficial  in- 
equalities. 

«IV. 

We  have  now  surveyed  the  structure  of  the  earth's 
surface,  and  have  traced  the  apparent  causes  of  many  of 
the  changes  which  it  has  undergone,  and  which  have  con- 
tributed to  its  present  state  and  aspect ;  but  there  arc 
a  variety  of  processes  now  active,  and  of  changes  now 
going  on,  whfch  are  slowly  tending  to  modify  the  existing 
order  of  things,  and  which,  if  considered  hi  reference  to 
their  continuity  through  past  ages,  and  to  their  accumu- 
lated effects  through  ages  to  coine,  will  perhaps  assume 
an  air  of  unexpected  importance. 

Among  the  powers  of  matter  which  change  the  earth's 
surface,  neat  and  cold  are  obviously  at  all  times  concerned 
in  exciting  dilatations  and  contractions,  and  thus  keeping 
up  a  perpetual  and  varying  motion  among  the  particles 
upon  which  they  act.  Of  such  changes  the  sun  is  the 
grand  source ;  to  whose  varying  indueuce  the  earth  in  Its 
diurnal  revolutions  upon  it*  axis,  and  in  Us  annual  cir- 
cumvolutions through  space,  is  always  exposed.*  It 

*" The  wn'i rays" »»J» SlrJ.llerschcl  |  AMrtmtmty,  p. 81 1.), ' '  Arv the 
of  almutt  «tctj  mutton  which  Ukts  place  01  ir 


Uj  it*  heat  arc  (.tmJu.nl  al] 


,  and  tlio-r  ilU- 


lurttancca  In  live  electric  equilibrium  of  ihe  almu^lierr  which  give 


rw  to  Ihr  phmomrna  of  trrrr>trial  niAffneotni.  ft>  ihrtr  vmf.ing 
actlim  Vi«rUblf-k  are  elaborated  from  In  ■namii  mailer,  and  bet  ojn* 
In  their  turn  Ihr  tun**!  °f  aninialt  anil  of  man,  anil  the  wurm  of 
thoar^rrai  drptwiu  of  dinainic  al  -Hi.inKj  which  are  laid  up  for  hu- 
man Uhf  in  our  coal  ttrata  lit  thetn  the  walirt  of  ihe  irt  arv  made 
In  circulate  in  rapoun  through  the  ajr,  and  irrigate  the  iaiiU,  pro- 
ducing tprinjp  and  ri»cr».  lij  them  arv  ptoduied  all  ili.iui  I.ajh  p.  of 
the  chemical  remain  turn  uf  the  element*  ul  nature,  wtm.li,  dj  a  mi  tea 


of  composition,  and  d«  i>nil»»lliuii«,  jfive  rl-e  lo  ih  w  product*,  and 
originate  a  tr. refer  of  material*.  Ktrn  the  »low  degradation  of  the 
Solid  owtlitucnu  of  the  vurf.ee,  In  which  It*  ihi.f  geological  cl 
ruCfctl*t,and  Ihcir  ilitfunon  viunii  Ihr  *  alert  of  Ice  o-  nut,  are  iTI  - 
f  inrlj  due  to  the  ahratinn  of  the  wind  and  ruin,  and  Ihe  aiirroair  Ac  - 
lion  ol  Ihe  <»turu  ;  and  when  we  coupler  Ihe  ininicn»e  trtn.fi-r  of 
mailer  to  produced.  Ihe  in  create  of  pre»orr  over  large  .pace*  In  lite 
Iwd  uf  the  ocean,  and  diminution  over  eorrr-poruling  portion*  of  ihe 
land,  we  arc  not  al  a  Una  Ui  com  el»e  how  Oir  rlasti.  power  of 
Vancaii  rirr»,  thut  reprvwd  on  tlie  one  hand  and  rctirtrd  on  llv 
Ma»  break  forth  In  point,  wherr  the  retlttame  it 
their  retention,  and  Ih 
aten  urtdej^he 


may  perhaps  term  that  the  mere  influence  of  change 
temperature,  derived  from  the  solar  rays,  must  be  of  lit 
efficacy  In  disintegrating  hard  and  solid  substances ;  t 
when  we  reflect  upon  the  very  extensive  range  of  natu 
temperatures,  and  on  the  great  receptive  and  emusi 
powers  in  respect  to  radiant  heat  which  the  surfaces 
some  rocks  present,  very  considerable  transitions  fri 
heat  to  cold,  and  the  reverse,  may  ensue,  and,  acting  up 
certain  U-tturet,  may  alone  lend  powerful  aid  to  that  \ 
neral  work  of  decay  which  is  commonly  called  the  uu 
thering  of  rocks. 
But  when  the  influence  of  change  of 


conjoined  with  the  varied  agencies  of  water,  the  powi 
of  destruction  wlU  not  only  be  ^terially  ^creased.  \ 


are  covered  by  the 
of  which  is 


level  does  not  exceed  'i  miles ;  so  that  the  prevent  d 
land  might  be  so  distributed  over  the  bottom  of  the  occ 
that  the  surface  of  the  globe  would  present  a  mass 
waters.  This  is  an  important  possibility,  when  geologi.  * 
considered  ;  because,  with  it  at  command,  every  vari< 
of  superficial  land  and  water  may  be  Imagined,  and  o> 
sequently  every  variety  of  organic  life,  each  suited  to  t 
various  situations  and  climates  under  which  it  would 
n laced.  In  consequence  of  the  general  uniformity 
level  preserved  by  the  ocean,  it  enters  the  numerous  i 
regularities  of  the  land,  and  sometimes  forms  inland  se- 
as it  were,  in  which  geological  changes,  differing  fr< 
those  which  occur  in  the  open  ocean,  may  occasional 
take  place,  as  in  the  Mediterranean  and  the  Baltic.  The 
are  also  inland  seas,  or  Utket,  as  they  are  usually  calir 
not  in  direct  communication  with  the  open  sea ;  some 
salt  and  others  of  fresh  water.  The  latter  cover  very  lari 
tracts :  and  it  is  obvious  that  in  them  depositions  tn. 
take  place  exclusively  characterised  by  terrestrial  m 
fresh -water  remains. 

It  is  also  obvious  that  earthquakes  and  volcano*  « 
materially  contribute  towards  existing  changes,  and.  c 
operating  with  aqueous  forces,  may  often  produce  a  joi 
effect  to  which  neither  could  separately  give  rise ; 
when  frequent  earthquakes  aid  the  f  xcavatutg  power 
water  in  carving  out  a  valley,  or  widening  one  whit 
already  exlsU.  Of  these  powers  the  statements  in  tl 
precedlng  section  furnish  abundant  proofs ;  ao  that  * 
may  now  more  exclusively  attend  to  aqueous  i 
of  which  are  of  a  destructive,  others  ot  a 
reproductive  character. 

When  lands  are  much  elevated  above  the  sea  they  cot 
dense  the  vapours  of  the  atmosphere,  in  consequent ■«■ 
their  low  temperature,  and  thus  become  reservoirs 
water  which  irrigate  the  valleys  and  plains  below,  ai 
descending,  often  by  steep  declivities,  acquire  an  imp 
tuosity  calculated  to  surmount  powerful  obstacles.    1 1 
summits,  therefore,  of  mountains  are  particularly  suhjt 
to  atmospherical  influences,  and  lo  great  alternation* 
temperature  and  moisture.    We  have  already  alluded 
the  gigantic  force  ol  water  freesing  in  the  chasms  ai 
crevices  of  rocks ;  and  it  is  in  this  way  that  great  havoc 
effected  where  comparatively  little  wet  falls,  and  that : 
decay  of  rocks  in  high  latitudes  goes  on  as  rapidly, 
more  so,  than  where  they  are  deluged  by  the  tropic 
torrents  of  rain.  This  mechanical  power  of  water  i*  ott 


out  of  their  alkaline  constituents ;  in  other  case*  cai but 
acid  aids  the  solvent  power ;  and  in  others  the  air  in  mat 
converts  black  oxide  of  iron  Into  red,  and  the  decaj  of  li 
rocks  is  rapid  in  proportion  to  the  extent  of  this  court 
sion.  The  granite  tort  of  Dartmoor  and  of  the  Law 
End  furnish  curious  instances  of  the  effect  of  Uotc  dec 
from  several  causes,  among  which  the  tendency  in  t 
rock  to  cubical  and  prismatic  fracture  must  not  be  uv« 
looked.  By  degrees  the  surfaces  become  scpaiatcd  :  a' 
the  wearing  continuing  to  proceed  more  rapidly  near  t 
part*  which  are  most  external,  and  therefore  most  e 
posed,  the  masses  which  once  were  angular  and  prisma' 
acquire  an  irregular  curvilinear  boundary,  and  the  stun 
assume  that  appearance  which  has  sometimes  been  ' 
garded  as  artificial,  and  has  induced  persons  to  cousid 
them  as  Druidical  remains.  Enormous  stones  are  U> 
thrown  from  their  original  positions,  and  becomii 
rounder  and  rounder  by  the  progress  of  decotnpotiu* 
assume  a  spheroidal  figure,  often  referred  to  the  cou 
nuous  action  of  running  water :  under  favourable  c 
curnstanccs  togging  ittsn<  i  are,  at  we  have  previously  o 
served,  thus  produced.  The  w  cat  he  ting  of  some  ol  the 
tors  is  so  gradual  that  the  life  of 
an  individual  to  observe  a 
fer  the  long  periods  that  have 
about  their  present  appearances.     It  is 
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electricity  U  not  without  its  Influence.  The 
shivers  rock*  and  hurU  them  down  In 


consolidating  soft  material*.  Near  Drig  in  Cum- 
t)d,  the  sandy  toil  contains  hollow  tubes  produced 
ti  lightning  striking  and  penetrating  the  ground  ;  some 
tt  these  hare  been  traced  to  a  depth  of  40  feet,  and  fur- 
I  illustrations  of  the  passage  of  the  electricity, 
log  water  is  mixed  with  sand  and  pebbles  it 
a  new  mechanical  power,  and  these  carried  along 
bf  streams  grind  down  and  excavate  the  adjacent  strata, 
w  i tut  the  superincumbent  portions  are  ultimately  pre* 
rotated  into  the  stream.  The  obstruction  causes  a  tem- 
porary accumulation  of  water  behind,  which  afterwards 
t»jrsts  the  barrier ;  and  in  this  war  small  ravines  are 
>  tmU  widened  into  narrow  valleys,  in  which  sinuosities 
ire  caused  by  the  deflection  of  the  stream  first  to  one 
w4"  and  then  to  the  other.  The  unequal  hardness  of 
■  material*  through  which  the  channel  i«.  eroded  tend* 
*  •<>  to  modify  the  lateral  power  of  excavation,  and  thus 
t>  Uale  stream  acquires  a  serpentine  direction.  When 
tfe  Irxures  are  great,  a  direct  line  is  often  restored  by 
tie  river  cutting  through  the  isthmus  which  separates 
tvoor  more  of  its  curves.  These  windings  occur  from 
wnuar  causes  in  some  of  the  largest  rivers  of  the  world  : 
»d  not  only  in  those  which  flow  through  flat  alluvial 
ptuna,  but  Urge  valleys  are  excavated  to  a  greet  depth 

ne  form.    These  tor- 
the  valleys  In  which 
avated  by  any  flood  of 
le.  or  by  any  diluvial  ope- 
for  such  causes  would  probably  have  produced 
:  channels. 

In  referring  to  the  transporting  powers  of  water,  it  has 
^en  justly  observed  by  Mr.  Lyefi,  that  we  are  often  sur- 
prised at  the  facility  with  which  small  streams  bear  along 
f«d  and  gravel ;  lor  we  usually  estimate  the  weight  of 
rocks  in  air.  and  do  not  sufficiently  reflect  on  their  com- 
parative buoyancy  when  submerged  in  a  denser  fluid.  The 
specific  gravity  of  most  rocks  Is  only  from  twice  to  thrice 
t-Vtf  of  water ;  so  that  the  fragments  lose  from  a  third  to 
kali  of  what  we  usually  call  their  weight . 

The  power  of  rivers  in  transporting  mud,  sand,  and 
rnrel,  u  shown  by  the  accumulation  of  those  substances 
I  their  mouths,  where  they  terminate  either  in  lakes  or 
in  the  sea ;  and  the  history  of  storms  and  floods  affords 
=any  memorable  instances  of  the  force  with  which  they 
transport  heavy  materials.  In  August.  1829,  Aberdeen- 
idjacent  counties  of  Scotland  were  visited 
hurricane  which  extended  over  a  space  of 


r.  the  rivers,  carrying  away 


In. alpine  countries  the  moving  of  massive  stones  Is 
ftrihtated  by  the  Ice  which  adheres  to  them,  and  forms 
*ith  the  rocks  a  mass  of  less  specific  gravity.  The  gla- 
ciers also,  formed  of  consolidated  snow,  carry  down  pro- 
dJnous  loads  of  rock  and  sand,  which  are  generally  ranged 
)'i  Vang  ridges  running  parallel  to  the  glacier,  and  from 
-9  to  40  feet  high.  They  are  slowly  protruded  into  the 
T»'lrys.  where  the  ice  melts,  and  the  whole  accumulation 
is  swept  away  by  torrents. 

If  the  materials  which  streams  have  to  work  upon  are 
f ---it  Ioom'I)  consolidated,  the  rsssJMa  with  which  they 
|f?oetime»  excavate  deep  channels  is  truly  astonishing. 
After  the  heavy  rains  which  followed  the  eruption  of  Ve- 
?<rrius  ro  1823,  the  water  flowing  from  the  Atrio  del  Ca- 
Tillo  cut,  in  three  dnyt,  a  new  chasm  2T>  feet  deep. 

We  may  also  adduce  striking  examples  of  the  erosion 
r>'-  deep  chasms  in  comparatively  hard  and  durable  ma- 
terial*. Some  of  the  clearest  Illustrations  of  this  exca- 
vating power  are  presented  in  the  valleys  of  central 
I  ranee,  where  the  ancient  channels  of  rivers  have  been 
■'  up  !  v  lava,  through  which  the  present  streams  have 
'•-excavated  a  passage  from  20  to  70  feet  deep,  and 


of  irreat  width 

Thii  subject  has  been  well  illustrated  by  another  case 
quoted  by  Mr.  Lyell,  upon  the  base  of  Ktna.  where  a  great 
horrent  of  lava  descending  in  1603  from  near  the  summit 

the  volcano  flowed  into  the  alluvial  plain  of  the  Simeto, 
"a*  of  the  largest  of  the  Sicilian  rivers,  which  skirts  the 
ku*  of  Ktna,  and  falls  into  the  sea  a  few  miles  south  of 
•  -Unia.  It  entirely  filled  up  and  obliterated  the  bed  of 
the  river  with  Indurated  lava;  yet  now  (that  Is  in  the 
f'wse  of  two  centuries)  it  has  re-excavated  for  itself  a 
r*w  passage,  which  is  from  40  to  50  feet  deep,  and  more 
thin  100  wide. 

But  of  the  numerous  examples  which  might  be  cited 
"f  the  powers  of  rivers  to  carve  out  their  courses  and 
excavate  valleys  In  their  rocky  boundaries,  the  falls  of 
•'Ujrara  are  perhaps  the  most  magnificent.  That  river 
G,nM  from  Lake  Erie  to  Lake  Ontario,  the  distance  be- 
J*fea  them  being  32  miles ;  and  the  level  of  the  former 
'die  Is  Xto  f«et  above  that  of  the  latter.  As  it  leaves  Lake 
r  rs?,  the  Niagara  Is  almost  level  with  Its  banks,  and  three 
quarters  of  a  mUe  wide ;  to  that  should  U  rise  8  or  10  feet, 


Canada  and  the  state  of  New  York  would  be 
Proceeding  towards  the  falls,  it  has  a  descent  of  60 
In  half  a  mile,  and  rushes  with  great  force.  At  the 
of  the  cataract,  an  island  divides  it  into  two  falls  : 


one',™ 

*Cp*?w  wWicaO^  *%0sj  \  fs^^*^  rr^^*Ti ^1  i c n  1  n r  ^  t^iC^  i^Cs^^^r  G^^O  sT*»*(~*t 
wide,  and  1*>4  feet  high.  This  enormous  body  of  water  Is 


precipitated  over  a  ledge  of  hard  limestone  in  horizontal 
layers,  which  rests  upon  a  soft  shale.  This  crumbles  away 
so  rapidly,  that  the  harder  limestone  forms  a  projecting 
mass,  which  overhangs  the  space  below,  and  being  left 
without  support,  falls  from  time  to  time  in  large  masses 
into  the  a'yss  beneath ;  occasionally  producing  shocks 
which  arc  felt  at  some  distance,  and  attended  by  a  noiso 
like  thunder.  As  soon  as  the  river  has  passed  the  falls. 
Its  character  is  completely  changed  ;  it  runs  furiously  in 
a  deep  trench  cut  in  the  horizontal  strata,  so  that  the 
ravine  is  only  perceived  on  approaching  the  edge  of  the 

rreclpice.  Through  this  deep  chasm  trie  river  flows  for 
miles ;  and  then  the  table-land,  which  is  nearly  level 
with  lake  Erie,  suddenly  sinks  down  at  a  town  called 
Qucenstown,  and  the  river  traverses  a 
tinues  to  the  shore  of  Lake  Ontario. 

Now  it  appears  probable  that  the  peat  cataract  of  the 
river  was  once  at  Qucenstown,  and  has  gradually  retro- 
graded from  that  place  to  Its  present  position,  about  7 
miles  up.  Within  the  last  40  years  the  falls  have  receded 

ing  the  n 


60  yard*  ;  so  that,  sur 


ratio  of 


to  have  exceeded  this  slow  progress,  it  must  have  required 
nearly  10,000  years  for  the  excavation  of  the  whole  ravine  ; 
and  should  it  not  be  accelerated  In  future,  it  will  require 
nearly  30,<  00  years  for  the  falls  to  eat  their  way  backwards 
to  I.ake  Erie,  to  which  they  most  undouUedly  seem  des- 
tined to  arrive.  Of  course  this  calculation  U  only  pro- 
visional, and  may  be  interfered  with  by  many  causes  ;  but 
supposing  Lake  Erie  to  remain  nearly  In  its  present  state, 
the  sudden  escape  of  such  an  immense  body  of  water 
would  cause  a  tremendous  deluge.  But  Lake  Erie  is 
constantly  diminishing  in  depth  by  the  enormous  quan- 
tities of  matter  brought  down  by  the  rivers  which  feed  it. 
Long  Point,  near  the  Influx  of  Big  Creek  River,  has  ad- 
vanced three  miles  within  the  last  three  years :  another 
important  effect  of  rivers.  There  are  other  causes  which 
in  this  case  would  probably  prevent  a  sudden  debacle ; 
for  the  waters  of  a  lake  with  a  rocky  barrier  can  only 
be  suddenly  let  out  so  as  to  produce  a  deluge  when  the 
hard  barrier  separating  it  from  the  land  at  a  lower  level 
presents  a  perpendicular  face  to  the  whole  depth  of  tho 
lake,  and  accordingly  inundations  from  such  causes  are 
comparatively  rare.   (See  Lyeir$  Prmciftlet.) 

^  e  come  now  then  to  consider  the  further  progress  of 
the  detritus  carried  down  by  rivers.  It  is  clear  that  their 
tendency  will  be  to  fill  up  valleys  and  hollows:  lakes  will 
gradually  diminish  in  depth,  or  even  be  choked  up  and 
again  cut  through  ;  and  low  lands  flooded,  and  deposits 
left  upon  them.  In  some  situations,  rivers  raise  their 
bed*  when  restrained  by  artificial  embankment.  Of  this 
the  Po  furnishes  a  remarkable  example,  trave 
plains  upon  a  high  mound  like  an  aqueduct, 
derated  than  the  roofs  of  the  houses  in  tho  < 
rara. 

In  other  cases,  where  two  or  more  streams 
one  river,  svo  that  the  water  does  not  expose  a 
equal  to  the  two  previous  surfaces,  ( * 
waters  is  to  deepen  the  channel. 

Of  the  matters  carried  down  by  rivers  large  Quantities 
are  transported  to  their  mouths,  and  there  deposited 
either  in  lakes  or  In  the  ocean  bed.  The  Lake  of  Geneva 
is  thus  receiving  enormous  supplies  of  detritus  from  the 
Rhone ;  so  that  from  calculations  which  have  been  made 
of  its  Increase,  and  of  the  diminution  of  the  depth  of  tho 
lake,  it  appears  probable  that  If  we  could  obtain  a  section 
of  the  accumulation  formed  during  the  last  eight  cen- 
turies, we  should  tee  a  great  scries  of  strata  from  GOO  to 
900  feet  thick,  and  nearly  two  miles  In  length.  Inclined  at 
a  slight  angle.   We  should  also  find  a  number  i  * 


to  have 


p  again  Issues  from  this  lake,  It  Is  as 
pellucid  as  crystal ;  but  its  pure  waters  are  presently  again 
mixed  with  the  turbid  sediments  of  the  Impetuous  Arve, 
bringing  down  the  granitic  detritus  of  the  glaciers  of  Mont 
Blanc.  It  afterwards  receives  vast  contributions  from 
the  Alps  of  Dauphin  j ,  and  from  the  primary  and  volcanic 
mountains  of  centra)  France  ;  and  when  at  length  it  enters 
the  Mediterranean,  It  discolours  its  blue  waters  with  a 
whitish  sediment  for  the  distance  of  between  six  and  seven 
miles  from  Us  mouth,  throughout  which  space  the  current 
of  fresh  water  is  perceptible.  Mr.  Lyell  has  collected  a 
body  of  very  curious  Information  respecting  this  and  other 
deltas,  of  which  we  can  only  here  hint  at  the  general  re- 
sults. 

It  appears  that  by  the  confluence  of  the  Rhone,  and 
the  currents  of  the  Mediterranean  driven  by  winds  from 
the  south,  sand  bars  are  often  formed  across  the  mouths 
of  the  river,  by  w  hich  means  considerable  spaces  become 
divided  off  from  the  sea,  and  subsequently  from  the  river 
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It  shifts  it*  channel*  of  efflux.    As  some  of 
are  subject  to  the  occasional  ingress  of  the  river 
when  flooded,  and  of  the  sea  during  storms,  they  are  al- 


ternately salt  and  fresh  ;  so  that  both  fluviatile  and  marine 
shells  are  found  in  them.  Of  the  new  deposits  in  this 
delta  great  part  consists  of  calcareous  and  arenaceous 
rt>ck  cemented  by  cartwnate  of  lime.  A  cannon  taken  up 
near  the  mouth  of  the  river  was  entirely  entombed  in 
solid  calcareous  rock. 

The  delta  of  the  Po  in  the  Adriatic  presents  another 
instance  of  the  vast  accumulations  of  matter  that  are  thus 
deposited  by  rirers  ,  and  it  appears  that  within  the  his- 
torical period,  that  is,  within  2000  years,  the  accessions 
of  laud  have  increased  from  2  to  20  miles  in  breadth. 
Adria,  a  sea-port  in  the  time  of  Augustus,  is  now  about 
20  miles  inland ;  and  Ravenna,  which  was  also  a  sea-port, 
is  4  miles  from  the  main  sea. 

The  delta  of  the  Nile  also  affords  some  Interesting 
geological  considerations  ;  but  we  must  look  to  the  great 
rivers  of  Asia  and  America  for  the  most  instructive  ex- 
amples of  these  formations. 

Of  the  delta  of  the  Ganges  and  Banamnooter  we  have 
some  curious  information  from  Major  Rennet.  These 
rivers  descend  from  the  high  -st  mountains  in  the  world 
Into  a  gulf  which  runs  72ft  miles  into  the  continent.  The 
part  of  the  delta  bordering  on  the  sea  is  composed  of  a 
labyrinth  of  rivers  and  creeks.  Infested  by  tigers  and  alll- 


transparency  at  the  distance 
And  in  further  proof  of  the 
earthy  matter,  we  have  the  gi 


formed  in  the  channels  of  the  river  during  a  period  even 
far  short  of  a  roan's  life.  Some  of  these,  many  miles  in 
extent,  have  originated  in  large  sand  banks  thrown  up  at 
points,  and  afterwards  Insulated  by  the  stream  ;  others 
are  caused  by  various  accidental  obstructions,  such  as 
sunk  trees  or  boats.  In  the  great  gulf  below  Luckipoor, 
some  of  the  islands  rival  the  Isle  of  Wight  in  site.  These 
newly-formed  lands  are  soon  overrun  with  reed*,  grass, 
and  shrubs,  which  form  impenetrable  thickets,  where 
tigers,  buflalos,  deer,  and  other  wild  animals  take  shelter ; 
■o  that  both  animal  and  vegetable  remains  must  continu- 
ally be  precipitated  into  the  flood,  and  sometimes  become 
embedded  in  the  sc>diment  of  the  delta.  Crocodiles  aUo 
•warm  upon  the  shoals  ;  and  the  habits  of  these  animals 
are  such  as  to  render  them  particularly  liable  to  become 
imbedded  in  the  horizontal  strata  of  mud  which  are  an- 
nually deposited  in  the  Bay  of  Bengal  over  many  hun- 
dred square  miles.  Mr  Lyell  has  also  gone  into  the  his- 
tory of  the  Mississippi,  the  course  of  which  is  very  instruc- 
tive, in  consequence  of  the  undisturbed  and  natural  state 
of  its  banks,  and  the  varieties  of  climate  through  which 
It  flows.  Its  delta  Is  divided  into  innumerable  lakes, 
and  streams.  Inhabited  by  multitudes  of  alii- 
I  and  millions  of  logs  and  trunks  of  trees  are  brought 
seasons,  and  either  carried  out  to  sea, 
by  adventitious  vegetation,  i 

We  thus  find  that  matters  washed  down  from  the  decay 
and  disintegration  of  the  land  into  lakes  and  seas  are 
there  accumulated,  and  are  now  forming  stratified  de- 
posits, varying  In  their  nature  and  texture,  and  often 
abounding  in  organic  relics  ,  but,  to  form  a  just  notion  of 
the  magnitude  of  these  processes,  they  must  be  compared 
with  objects  with  which  we  are  more  familiar.  Now  it 
Is  probable  that  the  waters  of  the  Ganges  hold  in  sus- 
pension from  2  to  3  per  cent,  of  solid  matter  ;  but  if  we 
only  assume  one  per  cent.,  which  is  perhaps  the  average 
of  roost  rivers,  we  are,  says  Mr.  Lyell,  brought  to  the 
extraordinary  conclusion  that  there  pastes  down,  every 
two  days,  into  the  Bay  of  Bengal,  a  mass  equal  in  weight 
and  bulk  to  the  great  Egyptian  pyramid. 

We  have  already  adverted  to  the  enormous  quantity 
of  matter  occasionally  ejected  by  volcanos.  The  most 
voluminous  current  of  lava  which  has  flowed  from  Etna 
within  historical  times  was  that  of  HW),  calculated  at  HO 
million  cubic  yards.  Now  this  would  only  equal  in  bulk 
one-seventh  of  the  sedimentary  matter  carried  down  in  a 
tingle  year  by  the  Ganges  (assuming  1  percent,  of  sand); 
so  that  allowing  seven  such  erupt  ions  in  a  century,  it 
would  require  1(0  Ktnas  to  transfer  a  mass  of  lava  from 
the  subterranean  regions  to  the  surface  equal  to  the  mud 
carried  down  in  the  same  time  from  the  Himalaya  moun- 
tains into  the  Bay  of  Bengal.  ( LyeWs  Principles  qf  Geo- 

^hat  enormous  quantities  of  matter,  therefore,  arc  thus 
by  slow  and  silent  operations  carrying  down  into  the 
deep,  and  there  forming  strata  w  hich  may  one  day  be  up- 
heaved and  assume  the  character  of  dry  land,  will  now 
be  obvious; 


siictintf  the 


of  the  mightiest  one- 
',  without  noise 
of  extraordinary  con- 
temporary and  sudden 
Wo  might  form  some  curious  speculations  re- 
of  the  strata  thus  forming.  Some  will 


v.  u.^.u^..  and  without  the 
vulslons,  mighty  deluges,  or 


be  argillaceous,  some  calcareous,  hard  and  soft,  coarse 
and  fine,  depending  upon  a  variety  of  obvious  interfering 
causes:  some  abounding  In  organic  remains,  other*  with- 
in ;  and  among  these,  from  the  number  of  ship- 


n  the  wearing  down  of  r«>cks  and  strata,  and  the 
ition  of  valleys  by  rivers,  streams,  and  alternations 
iperature,  we  may  now  take  a  cursory  view  of  the 


From 
excavation 

of  temperature,  we  may 
action  of  the  sea  on  coasts. 

The  waves  of  the  ocean  operate,  in  many  instances,  like 
mighty  artillery,  battering  and  breaking  down  the  solid 
barriers  opposed  to  their  inroads.  If  the  rocks  are  soft, 
the  wear  Is  proportionately  rapid,  as  we  see  upon  the 
east  coast  of  our  island,  where  many  spots  now  standing 
in  the  sea,  or  even  covered  by  Its  waters,  are  marked  in 
old  maps  as  sites  of  towns  and  villages,  the  inhabitants 
having  gradually  retreated  inland.  Where  the  rocks  arc 
bard,  or  where  they  arc  so  stratified  as  to  oppose  resist- 
ance, the  declension  of  coast  is  much  more  gradual.  The 
substances  thus  delivered  into  the  sea  are  acted  on  accord- 
ing to  their  respective  weights,  forms,  and  textures :  some 
transported  by  tides  and  currents ;  others  rolled  about, 
and  ground  down  upon  tho  shore ;  and  where  indurated 
masses  are  contained  in  softer  materials,  flint*  for  in- 
stance in  chalk,  they  remain  at  the  base  of  the  cliff,  and 


In  chalk,  they  rem* 
tend  to  protect  It  from  the 
excavation. 


drilled  as  it  were  in  various  < 
The  protecting  influence  i 
long  lines  of  shingles  and  sand  which  often  defend  low 
and  marshy  land,  especially  at  the  mouths  of  valleys, 
from  the  access  of  the  sea  ;  and  the  higher  the  tkie  and 
the  heavier  the  gale,  the  higher  the  rampart  that  is  raised. 
These  beaches  travel  in  the  direction  of  the  prevalent 
winds  ;  and  of  this  engineer*  are  practically  aware,  a*  we 
see  by  the  work*  which  they  erect  to  arre*t  their  pro- 
gress. 

An  instructive  example  of  the  nature  and  effects  of  ac- 
cumulations of  this  sort  is  furnished  by  the  Cbesil  Bank, 
which  connects  the  Isle  of  Portland  with  the  mainland ; 
It  Is  about  16  miles  long,  and  the  sice  of  the  pebble*  In- 
crease* from  west  to  east.  Its  formation  is  probably  due 
to  a  meeting  of  tides  between  the  peninsula  and  the 'land. 
The  storm  of  1824  burst  over  It,  and  overwhelmed  the 
village  of  Chetilton.  Another  example  of  land  thus  pro- 
tected i*  on  the  *outh  coast  of  Devon.  What  is  called 
Slapton  Sands  Is  in  fact  a  ridge  of  pebbles,  which  protect* 
and  block*  up  the  mouths  of  several  valleys.  Sand  is 
also  often  accumulated  and  thrown  up  In  the  aame  way 
a*  shingle*  ;  and  when  it  is  left  by  the  tide  and  dried  by 
the  *un  wind*  <  " 

them.  On 
.  heaps 

force  lakes  of  fresh  water' before  them,  derived  from  the 
rains  which  are  pent  up ;  and  several  villages  in  the  de- 
partment of  the  Landes  have  been  thus  buried,  and  other* 
are  now  threatened  with  destruction.  They  have  been 
calculated  to  advance  at  the  rate  of  60  to  70  feet  in  a  year. 
Sometime*  these  sands  become  consolidated  by  the  per- 
colation of  calcareous  or  ferruginous  waters.  Of  this  we 
have  an  example  on  the  north  coast  of  Cornwall,  where 
the  sand  is  formed  of  comminuted  shells ;  and  the  drift 
having  taken  place  at  different  times,  the  recent  sand- 
stone thus  formed  is  stratified  with  occasionally  inter- 
posed vegetable  remains.  Where  church-yards  have  ex- 
isted, human  remains  have  been  entombed  ;  and  an  old 
pot  of  coins  has  been  found  in  this  formation.  This  rock 
is  so  h;ird  that  holes  are  bored  in  it  for  the  purpose 
of  securing  vessels.  The  parish  church  of  Crantock  is 
built  of  it.  The  fossil  skeletons  of  Guadeloupe  appear  to 
have  been  preserved  by  this  species  of  rock  formation. 

Among  reproductive  causes  now  in  action,  none  are  of 
more  curiosity  or  interest  titan  the  operations  of  the  small 
xoophytlc  animal*  which  produce  coral,  and  which,  la- 
bouring on  through  long  periods  of  time,  gradually  accu- 
mulate such  enormous  masses  of  carbonate  of  lime  as  to 
form,  together  with  thctl*  which  tl 
velope.  Islands  of  no  inconsiderable  > 


Coral  reefs  are  usually  o(  a  form  approaching  to  the 
circular,  and  the  water  is  shallow  in  the  centre,  but  sur- 
rounded by  a  very  deep,  and  even  unfathomable 
When  the  reef  Is  so  high  as  to  remain  nearly  dry  at 
water,  the  animals  leave  off  building  ;  and  thou  the  rii 
edge  of  the  great  basin  becomes  covered  by 
•and,  which  offer*  a  foundation  for  the  growth  of  marine 
vegetables,  and  afterwards  a  resting  place  for  the  seeds 
of  trees  and  plants  cast  upon  it  by  the  wares.  Trunks 
of  trees,  also  carried  by  rivers  from  continents  and  islands, 
after  their  long  wanderings  are  often  pitched  ashore ;  and 
sometimes  carry  with  them  small  animals,  such  as  tixards 
and  insects,  which  become  the  first  inhabitant*.  The 
Pacific  ocean,  throughout  a  space  comprehended  bet  w ecu 
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ts#  thirteenth  parallel  of  latitude  on  each  side  of  the 
ejtntor,  is  a  great  nursery  of  coral  islands;  also  the 
Arabian  and  Persian  gulf*.  Between  the  roast  of  Ma- 
bbar  and  that  of  Madagascar  there  Is  a  great  sea  of  coral. 
Firaders  describes  an  unbroken  reef  350  miles  long  upon 
tV  coast  of  New  Holland ;  and  between  that  country 
mi  New  Cidnea  corai  formations  extend  throughout  a 
(fcsUace  or  700  miles,  interrupted  by  no  intervals  exceed- 
t;?  30  miles  in  length.  The  growth  of  coral  Is.  when 
compared  with  human  epochs,  extremely  slow  ;  but  the 
6ctJ  just^  cited  show  that^they  have  produced^ results  of 

it  which  they  plunge  Into  the  sea,  and  the  couutrie«*in 
»hka  they  occur,  render  it  extremely  probable  that 
they  are  the  crests,  as  it  were,  of  submarine  craters  ;  and 
occasionally  lava  and  volcanic  rocks  have  been  found  in 
their  central  lagoons :  these  have  generally  a  deep  narrow 
passage,  which  is  kept  open  by  the  efflux  of  the  ocean  at 
:  :.:•>.    Thrse  o|»r:ini>;<  arc  ahn<>,t  .tWay,  on  tlx- 


l-rward  tide,  and  the  windward  side  of  the  Islands  Is  more 
complete  and  perfect  than  the  other ;  so  that,  from  this 
brtuaate  circumstance,  ships  can  enter  and  sail  out  with 
'««;  indeed  the  safety  of  many  of  these  harbours  is  en- 
tirely dependent  upon  this  cause.  It  would  seem  most  pro- 
tithlj  to  arise  from  the  large  masses  of  coral  rock  that  are 
tit-own  up  by  the  waves  on  the  windward  side.  These 
racks  are  probably  subject  to  elevations  and  depressions 
ruoaected  with  volcanic  agencies.  Mr.  Lyell  thinks  that 
iHe  carbonate  of  lime,  which  is  the  building  material  em- 
f  'Oyed  by  the  busy  little  architects  of  these  islands.  Is 
«  all  probability  derived  from  calcareous  springs  issuing 
fcto  the  sea  from  fissures  in  the  volcanic  bottom. 


<■/■  a  Cnml  It/jnd  upon  a  l*rgt  State. — aft  the  hihitable 
Wt;  lesssff  wf  U»w  sUt|  1 1  pswa  «f  lb*  Ugotm ;  •<  d  knoll*  of coral. 


We  may  now  conclude  this  subject  by  a  brief  reference 
to  those  erratic  blocks  and  pebbles  which  are  so  widely 
"altered  over  different  districts,  and  which,  with  the 
^-posits  of  bones  and  stalactite  in  certain  caverns,  are 
"1m  regarded  as  especial  proofs  of  diluvial  action. 

Where  pebbles  occur  immediately  upon  the  beach,  and 
evidently  derived  from  the  fragments  of  neighbouring 
"xis  rolled  into  form  by  the  action  of  waves,  or  where 
*nr-t  masses,  forming  what  are  called  Imtu liter  stones,  are 
found  in  timilar  situations,  or  lying  upon  the  strata  of 
■luch  they  constitute  the  fragments  and  relics,  there  Is 
to  rreat  difficulty  in  accounting  for  one  or  the  other ; 
tot  where  immense  deposits  of  gravel  arc  found,  not  only 
'•awnd,  but  out  of  the  reach  of  all  running  waters,  and 
*hen*  boulder  stones  are  found  in  similar  situations,  and 
Trr7  distant  from  the  rocks  of  which  they  are  the  apparent 
fTains,  our  curiosity  and  Ingenuity  are  then  excited  to 
**<*rtain  how  they  came  into  their  present  places,  and 
»  hmee  they  are  derived.  We  must  of  course  always  care- 
f%  distinguish  between  these  importations,  as  they  may 

calkd,  of  foreign  matters,  and  those  kinds  of  detritus 
*htcb  merely  result  from  the  weathering  of  the  rocks. 

We  have  elsewhere  pointed  out  the  numerous  evidences 
•Bich  we  have  of  fractures,  elevations,  and  depressions  of 
tbe  strata ;  of  the  consequent  existence  of  faults  ;  and  of 
m  formation  of  valleys,  frequently  in  the  line  of  such 
Mil  arid  fractures.  Now  it  seems  clear  that  all  these 
***ti  must  have  l»een  attended  in  many  Instances  by  pro- 
portions* changes  in  the  levels  of  waters,  and  that  there 
wost  have  been  great  inundations  and  torrents  passing 
«w  such  district*  at  the  times  of  their  disturbance  ;  and 
'  inher,  that  where  land  once  covered  by  water  has  been 
(Irvated,  rounded  masses  of  rock  or  boulders,  as  well  as 
of  all  degrees  of  fineness  and  all  manner  of  com- 
toution,  may  have  been  elevated  along  with  them .  Here, 
^*en.  are  two  apparent  causes  of  gravel  and  boulders. 

lot  independent  of  these  sources  of  such  appearances, 
ll>ere  are  other  geological  phenomena,  which  seem  to  in- 
dwate  the  passage  of  great  masses  of  water  over  the  Bri- 
utn  isles  in  a  direction  from  north  to  south :  upon  the 
ipirtbouring  continent  of  Europe,  too,  evidences  of  cur- 
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rents  setting  in  the  same  direction,  and  transporting  gravel 
and  boulders,  are  not  wanting.  Of  course  these  currents 
have  in  many  places  been  greatly  modified  as  to  direction 
l>y  the  valleys,  hills,  and  mountains  which  they  encoun- 
tered ;  so  that  their  detritus  is  in  many  instances  scattered 
In  other  directions.  In  some  cases  ice,  in  the  form  of 
glaciers,  appears  to  have  been  a  cause  of  the  transportation 
of  masses  and  fragments  of  rock  to  places  far  remote  from 
their  original  source.  The  glaciers  which  descend  from 
alpine  regions  are  charged  with  blocks  and  fragments,  and 
any  current  of  water  rushing  through  the  valleys  Into 
w  hich  they  descend  would  float  them  and  their  burthens. 
It  is  probable  that  those  immense  masses  of  Ice  called 
Icebergs  are  portions  of  polar  glaciers;  and  these,  with 
their  contents,  are  often  floated  into  warmer  climates,  so 
that  the  debris  which  they  carried  with  them  may  thus 
have  been  dispersed  at  the  bottom  of  parts  of  the  ocean 
far  distant  from  the  source  of  such  materials.  These  cir- 
cumstances show  (when  taken  in  conjunction  with  the 
facts  already  enumerated  respecting  the  cause*  which  in- 
fluence the  decay  of  rocks)  how  careful  we  must  be  in  rea- 
soning respecting  the  age  and  sources  of  blocks,  gravel, 
and  those  remains  generally  called  diluvial ,  and  how  dif- 
ficult it  is  to  form  any  inference  respecting  their  sources 
and  transport,  excepting  In  cases  where  these  are  at 
hand  and  obvious.  Whatever  may  have  been  the  cause 
of  such  passages  of  torrents  over  the  land,  and  the  evi* 
deuces  of  them  are  quite  sufficient,  it  is  obvious  that  they 
must  have  destroyed  nearly  all  such  living  beings  as  came 
In  their  way,  or  as  frequented  those  part*  of  the  earth 
over  which  they  swept.  Accordingly  the  remains  of  va- 
rious animals  are  found  in  such  deposits ;  and  their  ex- 
amination and  comparison  with  living  genera  and  species, 
and  with  those  more  ancient  animals  before  alluded  to  in 
the  tertiary  and  secondary  strata,  is  a  very  curious  and  in- 
teresting subject  of  inquiry.  Dr.Buckland's  researches  con- 
nected with  these  relics  nave  given  them  additional  inte- 
rest, especially  as  connected  with  certain  theoretical  points 
of  diluvial  geology,  and  with  their  assemblage  in  caverns. 
In  these  caverns  the  bones  arc  usually  mixed  with  mud, 
•tones,  and  fragments ;  and  circumstances  sometimes  seem 
to  show  that  the  animals  resided  in  them  for  a  great  length 
of  time:  they  are  covered  by  stalagmite,  which  forms  the 
pavement  as  it  were  of  the  cave,  and  effectually  conceals 
and  preserves  the  organic  remains.  The  celebrated  Kirk  • 
dale  cavern  in  Yorkshire,  discovered  in  I  *2I,  contains  tho 
remains  of  the  hyaena,  tiger,  bear,  wolf,  fox,  weasel,  ele- 
phant, rhinoceros,  hippopotamus,  horse,  ox,  deer,  hare, 
rabbit,  rat,  mouse,  raven,  pigeon,  lark,  thrush,  and  a 
species  of  duck.  From  the  mode  in  which  these  remains 
were  strewed  over  the  bottom  of  the  cavern  when  the  mud 
was  removed,  the  great  proportion  of  hyaena's  teeth  over 
those  of  other  animals,  and  the  manner  In  which  many  of 
the  bones  were  gnawed  and  fractured,  Dr.  Buck  land  in- 
ferred that  this  cavern  was  the  den  of  hyaenas  during  a 
long  succession  of  years ;  that  they  brought  in,  as  prey, 
the  animals  whose  remains  are  now  mixed  with  their  own  ; 
and  that  this  state  of  things  was  suddenly  terminated  by 
an  Irruption  of  turbid  water  Into  the  cave,  which  buried 
the  whole  in  mud.  In  other  caves  other  animals  have 
been  found,  indicating  the  same  general  facts  of  the  ex- 
istence of  animals  now  no  longer  known  in  these  latitudes. 
Where  the  bones  of  man  or  works  of  art  have  been  found 
In  these  caves,  there  is  generally  good  evidence  of  their 
being  of  a  much  later  date  than  the  remains  of  quad- 
rupeds ;  but  occasionally  the  bones  of  extinct  quadrupeds 
are  so  mixed  with  those  of  existent  testacca  as  to  show 
that  they  at  least  were  co-cxlstent. 

GE'OMANCY.  (Gr.yw.enrM,  and  u£,ru«,  prophecy .) 
Divination  by  points  or  circles  made  on  the  earth.  It 
was  termed  by  old  writers  "  a  part  of  natural  magic,  the 
daughter  and  abbreviation  of  astrology."  Geomancy 
was  among  the  acts  of  divination  most  sedulously  culti- 
vated by  professors  of  that  science  in  the  15th  and  ICth 
centuries.  Nativities  were  cast,  fortunes  predicted,  and 
oracular  answers  obtained  to  questions,  by  the  Inspection 
of  certain  combinations  of  lines  and  figures  representing 
the  conjunctions  of  the  planets,  (cc.   See  Ahtholooy. 

GEOME'TBICAL.  Something  relating  to  geometry. 
Thus  geometrical  construction  is  the  representation  of  a 
proposition,  or  of  an  algebraic  equation,  by  means  of  a 
diagram  formed  by  geometrical  lines  ;  as  straight  lines, 
circles,  &c. 

Geometrical  curves,  or  geometrical  lines,  are  those  In 
which  the  relation  between  the  abscissa  and  ordinates 
is  expressed  by  a  finite  algebraic  equation.   Sec  Ci'rve. 

Geometrical  locus  is  the  line  traced  by  a  point  which 
varies  its  position  according  to  some  determinate  law. 
For  example.  If  from  any  number  of  given  points  straight 
lines  are  to  be  drawn  to  meet  in  another  point,  under 
this  condition  that  the  sum  of  their  squares  shall  be  equal 
to  a  given  space,  then  innumerable  points  may  be  found 
by  which  the  condition  will  be  satisfied,  and  the  locus  of 
all  those  points  is  the  circumference  of  a  given  circle. 
( See  Simson's  Loci  Plant,  or  Leslie's  Geometrical  Ana- 
lysis.) 

Geometrical  progression  is  a  progression  in  which  all 
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Thus  the 


1,  3,  4,  8,  16,  32,  64,  Ac. 
a,  a2,  a3,  a*,  a\  a",  a7,  See. 


are  geometrical ;  the  common  ratio  of  the  first  being  2, 
and  of  the  second  a.  The  general  property  of  a  geome- 
trical progression  is,  that  the  product  of  any  two  terms, 
or  the  square  of  any  one  single  term,  is  equal  to  the  pro- 
duct of  every  other  two  terms  taken  at  an  equal  distance 
before  and  alter  the  former.  See  Progression. 

Geometrical  Proportion  Four  quantities  are  said  to 

be  in  geomrtrical  proportion,  or  simply  proportionals, 
when  the  ratio  of  the  first  to  the  second  is  equal  to  the 
ratio  of  the  third  to  the  fourth.  Thus,  if  a :  *  is  equal  to 
e :  d ;  then  the  four  quantities,  a,  b,  c,  d,  are  in  geometrical 
proportion.  A  general  property  of  this  proportion  is, 
that  the  product  of  the  two  extreme  terms  is  equal  to  the 
product  of  the  two  means.   See  Proportion . 

GEO'MKTRY.  (Gr.  yn,  earth,  and  rii/r,  measure.) 
The  science  which  treats  of  the  properties  of  figured 
space.  The  etymology  of  the  term  suggests  the  object 
to  which  geometry  was  first  applied,  viz.  the  measure- 
ment of  land.  It  is  pretended  that  the  science  was  in- 
vented In  Egypt,  where  the  annual  overflowing  of  the 
waters  of  the  Nile  obliterated  the  land  marks,  and  ren- 
dered it  necessary  to  have  recourse  to  measurement  in 
order  to  ascertain  the  proper  allotment  of  each  individual ; 
but  whatever  may  have  been  the  origin  of  the  term,  the 
occasions  on  which  it  is  necessary  to  compare  things  with 
one  another  in  respect  of  their  forms  and  magnitudes 
are  so  numerous  in  every  stage  of  society,  that  a  geo- 
metry more  or  less  perfect  must  have  existed  since  the 
first  dawn  of  civilization. 

Objects  of  Geometry —  In  geometry  bodies  are  consi- 
dered only  in  reference  to  the  properties  of  extension  or 
figure,  and  divisibility.  Every  body  occupies 
e  space,  a  certain  determinate  place,  or  finite 
of  space,  which  is  called  its  volume.  The  limits 
which,  distinguish  the  place  of  the  body, 
and  separate  it  from  the  surrounding  space,  arc  called 
surfaces;  a  surface  is  therefore  common  to  the  two  por- 
tions of  space  which  It  separates.  As  the  limitation  of 
space  gives  rise  to  the  idea  of  surface,  so  the  limitation 
of  surface  produces  lines,  a  line  being  the  boundary  of  a 
surface,  or  the  place  in  which  two  surfaces  intersect  each 
other,  and  therefore  common  to  both.  In  like  manner 
tho  limitation  of  a  line,  or  the  intersection  of  two  lines, 

(iroduces  a  point.  But  a  point  marks  only  position,  and 
las  no  properties.  A  line  has  length  ;  a  surface  length 
and  breadth  ;  and  a  volume  length,  breadth,  and  thick- 
ness. Hence  the  properties  of  lines,  the  properties  of 
surfaces,  and  the  properties  of  volumes  or  solids,  com- 
prehend the  objects  ot  geometry. 

Although  the  notion  of  a  point  is  acquired  from  the 
consideration  of  lines,  that  of  a  line  from  the  considera- 
tion of  surfaces,  and  that  of  a  surface  from  the  considera- 
tion of  bodies  or  material  objects,  it  does  not  follow  from 
this  that  points,  lines,  and  surfaces  arc  themselves  really 
material.  Geometry  regards  all  bodies  in  a  state  of  ab- 
straction very  different  from  that  in  which  they  actually 
exist ;  and  the  truths  which  It  discovers  and  demonstrates 
are  pure  abstractions,  —  hypothetical  truths,  which  are 
not,  however,  on  that  account,  the  less  useful.  For  ex- 
ample, it  is  impossible  by  any  mechanical  means  to  draw 
a  line -absolutely  straight,  or  to  describe  a  perfect  circle ; 
but  the  nearer  the  line  approaches  to  perfect  straightness, 
and  the  more  accurately  the  circle  is  described,  the  nearer 
will  their  properties  approach  to  those  of  the  ideal  straight 
lines  and  circles  which  arc  the  objects  of  geometrical  con- 
sideration. The  theorems  of  geometry  are  therefore 
not  strictly  true  in  their  application  to  material  bodies, 
but  they  approximate  sufficiently  to  truth  for  all  prac- 
tical purposes.  They  enable  us  to  ascertain,  with  all  the 
precision  of  which  our  senses  arc  capable,  the  distances 
of  inaccessible  objects,  the  dimensions  of  a  given  surface, 
the  contents  of  a  given  solid;  to  compute  the  distances 
and  motions  of  the  planets ;  to  predict  the  celestial  phe- 
nomena :  and  to  navigate  a  ship  from  any  given  point  of 
the  globe  to  any  other. 

Divisions  of  Geometry.  —  Geometry  is  divided  Into  ele- 
mentary and  transcendental.  Elementary  geometry  treats 
only  of  the  straight  line  and  circle ;  of  figures  bounded 
by  straight  line*  and  circles  \  and  of  solids  bounded  Dy 
these  futures.  The  circle  is  the  only  curve  liM  intro- 
duced Into  the  elements  of  geometry ;  the  simplicity  of  its 
description,  the  ease  with  which  many  of  its  most  useful 
properties  arc  deduced,  and  the  necessity  of  making  use 
of  it  in  the  simplest  constructions, —  such  as  raising  a  per- 
pendicular, measuring  an  angle,  and  even  making  one 
straight  line  cq.ual  to  another,  —  being  reasons  for  this 
preference.  The  construction  of  algebraic  equations  of 
the  second  degree,  and  In  general  all  problems  that  can 
be  solved  by  means  of  straight  lines  and  circles,  are  also 
referred  to  elementary  geometry.  Transcendental  geo- 
metry, properly  speaking,  is  that  which  has  for  its  ob- 
ject all  curves  different  f 
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tions.  and  curves  of  the  third  and  higher  orders.  It  < 
prebends,  also,  the  construction  of  equations  of  the  third 
and  fourth  as  well  as  of  the  higher  degrees.  Put  some 
writers  understand  by  transcendental  geometry  the  appli- 
cations of  the  differential  and  Integral  calculus  to  the  in- 
vestigation of  the  properties  of  curve  lines  and  surface*. 
Geometry  is  also  divided  into  ancient  and  modern  ;  an- 
cient geometry  being  that  form  of  demonstration  and  in- 
vestigation which  was  employed  by  the  Greeks,  and  of 
which  Euclid's  Elements  form  a  well-known  example  ; 
modern  geometry  that  in  which  algebra,  or  the  differen- 
tial or  integral  calculus,  is  made  use  of.  We  alto  apeak 
of  pure  geometry,  practical  geometry,  and  applied  geo- 
metry. Descriptive  geometry  has  already  been  considered 
under  that  term. 

Methods  of  Demonstration.— Of  the  different  methods 
of  demonstration  adopted  in  elementary  geometry,  one  of 
the  simplest,  and  at  the  same  time  one  of  the  most  fertile, 
is  the  method  of  superposition.  This  consists  in  showing 
that  two  figures  being  applied  to  each  other,  or  being 
laid  the  one  upon  the  other,  entirely  coincide,  or  fill  the 
same  space ;  from  which  coincidence  we  infer  the  equality 
of  all  their  parts,  each  to  each.  Thus  Euclid,  in  order  to 
prove  that  two  triangles  which  have  two  sides  of  the  one 
equal  to  two  sides  of  the  other  each  to  each,  and  ab>o 
the  angles  contained  by  those  sides  equal,  are  equal  in 
all  respects,  supposes  the  one  triangle  to  be  placed  upon 
the  other,  and  shows  that  from  the  hypothesis  an  en- 
tire coincidence  must  necessarily  take  place ;  whence 
It  follows  that  the  remaining  angles  of  the  one  triangle 
are  equal  to  those  of  the  other  each  to  each,  and  the  re- 
maining side  of  the  one  to  the  remaining  side  of  the 
other.  On  this  principle  is  founded  the  whole  doctrine 
of  the  comparison  of  triangles,  and,  consequently,  of  all 
rectilineal  figures ;  for  it  is  demonstrable  that  any  two 
equal  rectilineal  figures  may,  by  resolving  them  Into  parts, 
be  applied  by  superposition  oue  upon  the  other,  so  as  en- 
tirely to  coincide. 

Another  frequently  convenient  method  of  demonstration 
is  that  which  is  called  by  logicians  the  rcductio  ad  absur- 
dum.  It  consists  In  assuming  the  proposition  which  is 
announced  to  bo  not  true,  and  in  reasoning  from  this  as- 
sumption till  consequences  are  deduced  which  are  either 
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contradictory  of  the  hypothesis,  or  of  some  pr 
previously  demonstrated.  Many  examples  of  this  method 
occur  in  the  Elements  of  Euclid  ;  but  It  is  to  he  remarked, 
that  though  the  proof  which  it  gives  is  perfectly  rigorous 
and  satisfactory,  the  procedure  is  in  some  respects  in- 
direct, and  therefore  should  not  be  adopted  unlet*  when 
it  affords  a  shorter  and  simpler  demonstration  than  can 
be  obtained  by  a  direct  mode  of  reasoning.  It  Is  espe- 
cially applicable  to  those  propositions  which  are  the  re- 
ciprocals  ol  others  already  demonstrated,  and  to  incom- 
mensurable quantities. 

In  their  more  difficult  researches,  and  particularly  In 
those  relative  to  curve  lines  and  surfaces,  the  ancient 
geometers  had  recourse  to  the  method  of  exhaustions. 
Admitting  no  demonstrations  hut  such  as  are  perfectly 
rigorous,  they  did  not  consider  it  consistent  with  the 
strictness  of  geometrical  reasoning  to  regard  ci 
as  polygons  of  a  very  great  number  of  sides  :  t 
they  proposed  to  investigate  the  properties  of  a 
they  regarded  it  as  the  fixed  term  to  which  the 
and  circumscribed  polygons  continually  approach  in  in- 
creasing the  number  or  their  sides.  The  continual  ap- 
proximation of  these  polygons  to  the  curve  afforded 
an  idea  of  the  properties  of  the  latter,  the  more  accurate 
as  the  number  ot  sides  was  greater.  But  it  still  re- 
mained to  prove,  by  some  recognized  principle  of  de- 
monstration, the  truth  of  the  properties  that  had  thus  in 
a  manner  been  divined  ,  and  this  was  done  by  showing 
that  every  supposition  contrary  to  them  necessarily  led 
to  a  contradiction,  in  this  manner  they  demonstrated 
that  the  areas  of  different  circles  arc  to  each  other  as  the 
squares  of  their  respective  diameters ;  the  volumes  of 
spheres  as  the  cubes  of  their  diameters  ;  that  pyramids  of 
the  same  height  are  as  their  bases,  &c.  (Carnot,  Rifle s- 
ions  turla  Metaphysiaue  du  Calcul  Infinite itmnl.) 

Analysis  and  Synthesis.— The  Greek  geometers  em- 
ployed  two  distinct  modes  of  investigation,  analysis  and 
st/nihcsis ;  the  one,  as  the  names  Imply,  being  the  inverse 
of  the  other.  In  the  Mathematical  Collections  of  Pappus, 
book  vii..  analysis  and  synthesis  are  thus  described  :  - 
Analysis  is  the  method  which,  setting  out  from  the  l 
demanded,  arrives  by  means  of  certain  established  < 
sequences  to  something  known  before,  or  placed  among 
the  number  of  principles  acknowledged  as  true.  It  passes 
from  a  proposition  through  all  Its  antecedents  ^  and  is 
therefore  called  analytis,  or  resolution,  or  an  inverted 
solution.  In  synthesis,  on  the  contrary,  we  begin  from 
the  proposition  with  which  the  analysis  concluded,  or- 
dering properly  the  above  antecedents,  which  now  pre- 
sent themselves  In  the  form  of  consequents,  and  pas* 
from  one  to  another  till  we  arrive  at  the  conclusion 
sought,  or  that  from  which  we  started  in  the  case  of  ana- 
lysis. These  two  methods  have  each  their  peculair  use. 
The  first  is  the  method 
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to  discover  m  construction  which  will  satisfy  the 
*ed  condition*  ;  the  second  it  the  nu  t  hod  of  demon, 
itrauon.  and  employed  to  prove  the  sufficiency  of  the 
con  it  ruction  to  which  the  analysis  has  led.  In  general, 
t»uh  methods  are  employed  simultaneously  when  the  ob- 
yct  ii  to  discover  new  relation.,  or  the  solution  of  new 
problems ;  but  when  the  object  of  the  geometer  is  to 
prw  to  others  the  proposition*  which  he  has  discovered, 
synthetical  method  is  usu-Jly  preferred. 
Appbeatton  of  Algebra  to  Geometry —  A  different  kind 
fi  analysis  from  that  of  which  we  have  now  been  speaking 
"sitlsu  in  the  application  of  algebra  to  the  solution  of 
•-"metrical  problems.  This  has  opened  up  a  new  and 
nth  neld,  entirely  unknown  to  the  ancients,  and  been 
Eb?  direct  cause  of  the  great  extension  of  the  modern 
rAthematirs.  In  general,  w  hen  a  problem  is  of  a  certain 
i-crr  of  difficulty,  the  use  of  the  algebraic  notation. 
Much  substitute*  the  simple  arithmetical  operations 
of  multiplication  and  division  for  the  complex  geo- 
metrical methods  of  the  composition  and  resolution  of 
ratios,  is  attended  with  great  advantage.  By  the  aid  of 
ilprbrs,  the  properties  of  curve  lines,  their  tangents, 
>'<tnit  of  inflexion,  asymptotes,  branches,  rectification  and 
quadrature  —  subjects  which  the  ancient  geometry  could 
rrarhonly  in  some  limited  cases,  and  with  great  difficulty 
-  are  demonstrated  with  the  utmost  facility.  Some  ma- 
;  of  eminent  rank,  delighted  with  the  beau- 
a  Horded  by  the  ancient 
tion  of 
of  the 
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Ixsttlf  not  the  very  best)  introductions  to  the  mathe- 
aitical  sciences.  It  consists  of  fifteen  Books,  of  which 
thirteen  are  known  to  have  been  written  by  Euclid  ;  but 
tt*  Hth  and  15th  are  supposed  to  have  been  added  by 
Hypsic le*  of  Alexandria.  Apollonius  of  Perga,  about 
BO  years  b.c,  composed  a  treatise  on  the  comic  sections. 

eight  books ;  and  he  is  said  to  have  been  the  first 
*ha  applied  to  those  curves  the  appellations  by  which 
'■■y  hive  ever  since  been  distinguished,  —  namely,  the 
(•irabola,  the  ellipse,  and  the  hyperbola.  '  vv  Conic 
Stcnojts.)  About  the  same  time  flourished  Archi- 
^"•des.  the  most  illustrious  of  the  ancient  philosophers, 
"ho  distinguished  himself  in  geometry  by  the  disco- 
**TJ  of  the  beautiful  relations  between  the  sphere  and 
f)l:ndcr,  by  his  work  on  conoid*  and  spheroids,  by  his 
w*o/tery  of  the  exact  quadrature  of  the  parabola  and 
«•  *ery  ingenious  approximation  to  that  of  the  cir- 
*•  lo  the  list  of  names  which  have  come  down  to 
-rtim.-t  m  connection  with  geometry  ,  we  may  mention 
Ludoxus,  Archytas,  Kratosthencs,  Aristanhus,  Dinos- 
f:^v  .i-ul  Nuomedcs  ;  but  ror  an  account  ol  the  disco- 
'wies  or  inventions  by  which  they  are  individually 
'^orated,  we  must  refer  to  Montucla's  Uisloire  des 
■I'^rmatHfues.  The  school  of  Alexandria  produced 
Pappus  ,\nd  Dutphantus  ;  but  the  Greek  geometry,  though 
jf  **»  afterwards  enriched  by  many  new  theorems,  may 
"*  >*id  to  have  Teached  its  limits  in  the  hands  of  Archi- 
medes and  ApjUonius ;  and  a  long  interval  of  17  cen- 
'ines  elapsed  before  this  limit  was  passed.  In  lfi37, 
^*cartes  published  his  Geometry  ,  a  work  which  will 
n"  he  remarkable,  as  containing  the  first  systematic 
*?  plication  of  algebra  to  the  solution  of  geometrical  pro- 
Nutious.  Soon  after  this  followed  the  discovery  of  the 
'*A*itesimal  calculus  ,•  and  from  that  time  to  the  present 
in  the  general  progress  of  all  the 


Camelry  has  shared 
^th? truncal  sciences. 

"'vrksonthe  Ancient  Geometry  ;—  Euclid,  Elements  of 
<><<r*etry,  and  Book  of  Data :  Apollonius,  tWi;  Ar- 
^medes,  Opera;  Pappus,  Mathematics  Collect  tones ; 
Opera  Mathcmattca;  H uy gen s.  Opera  ;  R.  Slm- 
Opera  lUliaua,  and  Loci  Plani ;  Stewart,  Propo- 
'"°*es  Geometric* ;  T.  Simpson.  EU-mcntsqf  Geometry; 
***ndre,  Elements  of  Geometry;  Leslie.  Elements  qf 
4c.   For  an  account  of  the  numerous  editions 
^Elements  (which  have  been  translated  Into 


the  scientific 
ent  day ;  but  in  a  science  which  presents  so  many 
r«i  difficulties,  and  in  which  so  many  discoveries  remain 
to  be  made,  the  path  which  leads  most  directly  to  the 
'*>ect  aimed  at,  and  which,  moreover,  is  the  easiest  to 
follow,  h  that  which  ought  to  be  preferred.  Without 
the  aid  of  algebra  and  the  new  calculus,  geometry  could 
have  been  applied  to  dynamics,  and  only  In  a  few 
.  ;te«i  .mi  t»  any  other  branch  <'t  natural  philosophy. 

History  of  Geometry  It  has  already  been  mentioned 

'-it  geometry  Is  supposed  to  have  had  its  origin  in 
F;rpt.  From  that  country  it  is  said  to  have  been  trans- 
[••rted  into  Greece  by  T hales.  The  celebrated  propo- 
sition of  the  square  of  the  hypothenuse  was  the  discovery 
of  Pythagoras.  Anaxugoras  ofClazomenc  composed  a 
treatise  on  the  quadrature  of  the  circle;  and  Plato  had 
tfrtaialy  made  considerable  advances  in  the  science,  as 
it  proved  by  the  simple  and  elegant  solution  which  he 
:i-->:  «i  the  duplication  of  the  cube,    sUMMl  ML] 


H»eof  the  duplication  or  the  cube.  About  fifty  years 
after  the  time  of  Plato.  Euclid  collected  the  propositions 
shirh  had  been  discovered  by  his  predecessors,  and 

Bnoes  to  the  present  day  to  be  regarded  as  one  of  the 
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every  European  language),  see  Murhard,  Bihiliotheca 
Mathematica ;  but  to  the  list  contained  in  that  work 
should  be  added  the  more  recent  edition  of  Peyrard.  in 
Greek.  Latin,  and  French  ( i'aris,  1HI4).  An  edition  of  the 
first  six  books,  in  (.reek  and  Latin,  by 
Haubcr<  Berlin,  I H2s),  also  deserves  to  be  i 
count  of  the  valuable  notes  with  which  it  is  . 

GEOPO'NICA.  (Gr.  v«.  and «-«**.  labour.)  The  name 
of  a  Greek  compilation  of  precepts  on  rural  economy,  ex- 
tracted from  ancient  writers.  The  name  of  the  compiler 
Is  unknown  ;  but  the  authorities  which  he  quotes  are  nu- 
merous, and  deservedly  celebrated.  (See  Niclas's  edition, 
4  vols.  8vo.   I*eipsic,  1781.) 

GKO'HGICS.  (Gr.  rn  >  r>»><««,  things  pertaining  to 
husbandry.)  The  title  of  a  poem  of  Virgil's,  in  four 
books,  on  agriculture,  and  the  care  of  cattle,  bees,  &c.  It 
is  considered  the  most  perfect  of  his  works. 

GEOKG1UM  SIDUS.   See  Uaatws. 

GRRA'NIA'CE.K.  (Geranium,  one  of  the  genera.) 
A  natural  order  of  herbaceous  or  shrubby  hxogens, 
growing  in  most  parts  of  the  world,  nearly  related  to 
Oialidacea*.  Batsaminacear,  and  Trapaolacea ;  with  which 
they  are  by  some  botanists  associated.  They  are  distin- 
guished by  the  peculiar  dehiscence  of  their  fruit,  the 
tumid  joints  of  their  stem,  and  their  stipulate  leaves. 
Their  sensible  properties  consist  In  an  astringent  prin- 
ciple, and  an  aromatic  or  resinous  flavour.  Many  of  them, 
especially  those  of  the  genus  Pelargonium,  are  beautiful 
objects,  and  much  cultivated  in  gardens. 

GERMAN  SCHOOL.  In  Painting.  In  this  school 
we  find  an  attention  to  individual  nature,  as  usually 
seen,  without  attemj*  at  selection,  or  notion  of  ideal 
beauty.  The  German  painters  seem  to  have  set  a  par- 
ticular value  on  high  finishing,  rather  than  on  a  good 
arrangement  and  disposition  of  the  subject.  Their  co- 
louring Is  far  better  than  their  drawing,  but  their  dra- 
peries are  generally  in  bad  taste.  Though  among  the 
painters  of  this  school  some  are  free  from  the  application 
of  these  observations,  they  are  not  sufficient  in  number 
to  change  the  general  judgment  that  must  be  passed  upon 
It.  Wohlgemuth,  Holbein,  and  Albert  Durer  are  the 
heads  of  it.  These  observations  do  not  apply  to  a  school 
which  seems  now  rising  in  Germany,  and  which,  with 
such  leaders  as  Retsch  and  others,  seems  likely  to  put  the 
school  of  painting  there  on  a  level  with  its  highly  splendid 
Intellectual  powers  In  all  other  branches  of  the  arts  and 
sciences. 

GE'RMEN.  (Lat.oW.)  In  Botany,  the  organ  com- 
monly called  the  ovarium. 

GERMINA'TION.  (Lat.  germen.)  The  process  by 
which  a  plant  is  produced  from  a  seed.  The  phenomena 
of  germination  are  best  observed  In  dicotyledonous  seeds  ; 
such,  for  Instance,  as  the  bean,  pea,  lupin.  Ac.  These 
seeds  consist  of  two  lobes  or  cotyledons,  enveloped  in  a 
common  membrane ;  when  this  is  removed  a  small  pro- 
jecting body  is  seen,  which  is  that  part  of  the  germ  which 
afterwards  becomes  the  root,  and  is  termed  the  radicle : 
the  other  portion  of  the  germ  is  seen  on  carefully  sepa- 
rating the  cotyledons,  and  is  termed  the  plumula ;  it 
afterwards  forms  the  stem  and  leaves.  When  the  ripe 
seed  is  removed  from  the  parent  plant  it  gradually  dries, 
and  may  be  kept  often  for  an  indefinite  tpcriod  without 
undergoing  any  change ;  but  if  placed  under  circum- 
stances favourable  to  its  germination,  it  soon  begins  to 
grow. :  these  requisite  circumstances  are  a  due  tempera- 
ture, moisture,  and  the  presence  of  air.  The  most  fa- 
vourable temperature  Is  between  60°  and  80° ;  at  the 
freezing  point  none  of  the  more  perfect  seeds  vegetate ; 
and  at  temperatures  above  100°,  the  young  germ  is  usually 
injured.  No  seed  will  grow  without  moisture:  water  is 
at  first  absorbed  by  the  pores  of  the  external  i 
and  decomposed  ;  the  seed  gradually  swells,  I 
burst,  and  the  germ  expands.  The  root  is  at  first  most 
rapidly  developed,  the  materials  Tor  its  growth  being  de- 
rived from  the  cotyledons ;  and  when  it  shoots  out  its 
fibres  or  rootlets,  these  absorb  nourishment  from  the  soil, 
and  the  plumula  is  developed,  rising  upwards  in  a  con- 
trary direction  to  the  root,  and  expanding  into  stem  and 
leaves.  For  this  growth  the  presence  of  air  is  requisite  ;  If 
it  be  carefully  excluded,  though  there  be  beat  and  moist- 
ure, yet  the  seed  will  not  vegetate.  Hence  it  is  that  seeds 
buried  very  deep  in  the  earth,  or  in  a  stifl*  clay,  remain 
Inert ;  but,  on  admission  of  air  by  turning  up  the  soil,  be- 
gin to  shoot  forth.  From  experiments  which  have  been 
made  upon  the  germination  of  seeds  in  confined  atmo- 
spheres, it  appears  that  the  oxygen  set  free  by  the  decom- 
position of  water  combines  with  a  portion  of  the  carbon  of 
the  seed,  and  carries  it  off  in  the  form  of  carbonic  acid, 
and  that  the  consequence  of  this  is  the  conversion  of 
part  of  the  albumen  and  starch  of  the  cotyledons  into 
gum  and  sugar  ;  so  that  most  seeds,  as  we  see  in  the  con- 
version of  barley  Into  malt,  become  sweet  during  germin- 
ation. Light  is  injurious  to  the  growth  of  a  seed.  It 
Is,  therefore,  obvious  that  the  diflercnt  requisites  for 
germination  are  attained  by  placing  a  seed  under  the  sur- 
face of  the  soil  warmed  by  the  sun's  rays,  when  it  is 
moistened  by  its  humidity  and  by  occasional  i 
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excluded  from  light,  but  within  reach  of  the 
air, 

Whpn  the  young  plant  it  perfected,  the  cotyledon*,  If  not 
converted  into  leave*,  rot  away,  and  the  process  of  nutri- 
tion it  carried  on  by  the  root  and  lcavet :  the  principal  nou- 
rishment it  taken  up  from  the  toll  by  the  root,  and  chiefly 
by  It*  small  and  extreme  fibre*  ;  »o  that  when  these  are 
injured  or  torn,  at  by  careless  transplantation,  the  plant 
or  tree  generally  dies.  The  matters  absorbed,  consisting 
of  water  holding  small  portions  of  saline  substances,  and 
of  organic  matter  In  solution,  become  the  sap  of  the  plant  ; 
this  is  propelled  upwards  in  the  vessels  of  the  stem, 
the  outer  layer  of  wood,  into  the  leaves  ;  here  it  is 
to  the  agency  of  air,  or  of  light :  it  transpires 
and  occasionally  carbonic  acid.  But  the  leave* 
also  at  times  absorb  moisture,  and  during  the  Influence 
of  light  they  decompose  the  carbonic  acid,  and,  retaining 
the  carbon,  evolve  oxygen;  the  sap  thus  becomes  mo- 
dified in  it*  composition,  and  the  character istiq  proxi- 
mate principles  of  the  vegetable  are  formed.  These 
return  in  appropriate  vessels  from  the  leaves,  chiefly 
to  the  inner  bark,  where  we  accordingly  find  the  accu- 
mulation of  the  peculiar  products  of  the  plant :  they  also 
enable  it  annually  to  form  a  new  layer  of  wood.  Hence 
it  Is  that  the  transverse  section  of  the  wood  exhibits  a* 
many  distinct  tone*  as  the  tree  is  years  old.  We  are  ig- 
norant of  the  causes  of  this  circulation  of  the  tap ;  but 
that  it  does  follow  the  cause  which  has  been  stated  is 
proved  by  the  operation  which  gardener*  call  ringing, 
and  which  they  sometime*  resort  to,  to  make  a  barren 
branch  bear  dowers  and  fruit :  it  consists  in  cutting  out 
and  removing  a  circular  ring  of  bark,  so  as  to  prevent  the 
return  of  the  tap  by  the  descending  vessels,  which  at 
first  ooze  copiously,  but  afterwards  the  wound  heaj»,  and 
the  juices  are  accumulated  in  all  parts  above  the  extir- 
pated ring,  producing  tumefaction  in  the  limb,  and  often 
inducing  a  crop  of  flower*  and  fruit,  or  causing  those  to 
appear  earlier  than  on  the  uncut  branches.  If  a  tree  be 
wounded  mi  .is  to  cut  into  tli>-  central  portion!  of  tin- 
wood,  or  the  outer  layer  of  new  wood,  the  flow  of  ascend- 
ing sap  is  then  seen  to  take  place  upon  the  lower  section, 
where  " 


where  the  vessels  are  that  carry  it  up  to  the  leaves  ;  and 
the  flow  of  descending  is  principally  confined  to  the  upper 
section  of  the  inner  bark,  from  which,  after  a  time,  new 
bark  is  produced,  and  the  part*  again  united. 

GE'ROCO'MIA     <Qr.  ytetn,  an  aged  . 
aaiut*,  to  be  concerned  about.)    That  part  of 
which  relates  to  the  diet  and  treatment  of  old  age. 

GERU'SIA.  (Gr.  yt^rm,  an  assemUy  qf  elders.)  In 
Ancient  History,  the  senate  of  Sparta.  The  number  of 
thi*  council  was  thirty,  including  the  two  kings  ;  and  the  | 
qualification*  of  it*  members  were,  pure  Spartan  blood, 
and  an  age  not  below  sixty  year*.  The  election  was 
performed  in  a  primitive  manner  by  acclamation,  the 
candidates  being  brought  forth  one  by  one  before  the 
people.  He  who  was  greeted  with  the  loudest  applause 
was  held  to  receive  the  highest  honour  next  the  throne. 
The  functions  of  the  gerusia  were  partly  deliberative, 
partly  judicial,  and  partly  executive.  It  prepared  mea- 
sures which  were  to  be  laid  before  the  popular  assembly  ; 
it  exercised  a  criminal  jurisdiction,  with  power  of  capital 
punishment ;  and  also  wielded  a  kind  of  censorial  au- 
thority for  the  correction  of  abuses.  ( See  Mem.de  CAcad. 
det  Intcrip.  vol.  xv.;  ilUller's  Dorians.) 

GE'SNERA'CEiE.  (Gesncra.  one  of  the  genera.) 
A  natural  order  of  herbaceous  Exogcnt,  Inhabiting  the 
tropic*,  allied  to  Bignoniacc* ;  from  which  it  differs  in  the 
partly  inferior  one-celled  ovary,  apterous  seed*,  and  habit; 
from  Cyrtandraceee  in  the  one-celled  ovary,  simple  pla- 
centa, and  albuminous  seeds ;  from  Scropkuitiriaceee  by 
the  tame  characters,  with,  the  exception  of  the  seeds. 
The  fruit,  when  luoculent,  is  sometimes  eatable,  muci- 
laglnous.  and  sweetish.  Many  beautiful  species  of  Glox- 
inia, Gesnera.  and  Sinningia  are  known  in  our  gardens. 

GEY'SERS.  (From  an  Icelandic  word  signifying 
raging  or  roaring.)  The  celebrated  *pouting  fountain* 
of  boiling  water  in  Iceland.  The  Geysers  are  situated 
about  30  miles  from  the  volcano  Hecla,  in  plains  fidl 
of  hot  springs  and  steaming  Assures.  Their  jets  are  inter- 
mittent, and  the  height  to  which  they  rise  appears  to  vary 
much  nt  different  times.  Olalsen  and  Tovefsen  estimate 
that  of  the  Great  Geyser,  when  they  saw  it,  at  660  feet. 
Few  English  travellers  have  seen  it  tpout  higher  than '.«.» 
or  100  ;  but  Mr.  Henderson  saw  it  reach  150  feet  In  IHI6. 
and  one  of  the  smaller  Geysers,  when  a  stone  was  thrown 
into  it.  200.  The  latest  account  of  the  Geysers  is  in  the 
work  of  the  Hon.  A.  Dillon  {A  Visit  to  Iceland,  1840). 

GHAUTS.   A  term  applied  originally  to  the  narrow 
and  diuicnlt  passes  in  the  mountains  of  Central  llln- 
but  which  has  been  gradually  extended  to  the 


two  great 

.  or  rather  diverging,  and 
in  of  40  or 


chain*  extending  along  the  east  and  west  coast* 
Deccan,  parallel  to  each  oth.  r.  or  rather  dlverg 
leaving  between  them  and  the"  sea  only  a  plain 
60  miles  In  breadth.  The  precise  altitude  of  thes 
tarns  has  not  been  ascertained,  but  their  general  elevation 
it  from  3000  to  4000  feet ;  and  while  the  extent  of  the 
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Eastern  Ghauts  has  been  limited  to  a  line  of  300  miles, 
the  chain  of  Western  Ghauts  is  said  to  extend  without 
interruption  nearly  1000  miles,   Sec  Murray's  Encyc.  of 
Geography. 
GHEBRE8.   See  OOM». 

GUTBELLINRS.  Iu  Italian  History,  the  name  of  a 
political  party,  which  maintained  the  supremacy  of  the 
German  em peror*  over  the  Italian  dates,  and  their  claims 
to  investiture,  Ac,  disputed  by  the  Popes.   See  GtKLrt. 

GHOST.    See  Djlmon,  D.kmonology,  Apparition. 

GHOST,  HOLY.  ORDER  OF.  The  principal  mili- 
tary order  of  France  under  the  old  regime  ;  instituted  in 
1674  by  Henry  HI.,  for  noble*  only;  abolished  at  the 
Revolution  ;  reconstituted  by  the  Bourbons. 

GIANT.  (Gr.  y,y*t ;  said  to  be  the  tame  with 
earth-born.)  The  giants  of  Grecian  antiquity  are  not  the 
tame  with  the  Titan*,  although  frequently  confounded 
with  them  In  poetry  :  the  latter  were  produced  by  Earth 
to  combat  Saturn;  the  former  afterward*,  against  Ju- 
piter.  {Servius  ad  JEn.  11.  40.)    They  were  destroyed 
by  the  god*  of  Olympus,  in  the  famous  giganto-marhia. 
or  giant-fight,  of  which  the  scene  was  laid  in  the  Cam  pi 
Thlegnei  of  Campania.  The  appellation  "  giant  "  in  the 
Old  Testament,  given  to  various  races  of  men.  Is  thought 
rather  to  refer  to  violence,  power,  Ac,  than  to  actual 
stature;  but  individual  giants,  such  as  Ok  and  Goliath, 
1  are  undoubtedly  recorded.    In  Northern  Mythology,  the 
giant*  were  the  aboriginal  Inhabitants  of  the  earth  ( OUtus 
Magnus,  book  v.),  called  Josnar.    There  is  a  learned  as 
well  as  amusing  article  on  this  subject  In  the  Enc.  A#Y/r. 
(See  for  remark*  on  natural  deviations  from  ordinary 
stature  in  individuals  and  race*  of  men,  Pritchard  t 
History  of  Mankind,  vol.il.;  Lawrence,  Lectures  on 
Man.f 

GIAOUR.   (Turk,  a  dog.)   An  epithet  conferred  on 
all,  but  more  espec  ially  on  Christian  unbelievers,  as  tli 
who  do  not  profess  an  adherence  to  Mohammedanism 
Ityled  by  the  Turk*. 

GI'BBET,  or  JIB.   The  projecting  beam  of  a 
on  which  the  pulley  i»  fixed. 

GIBBO'SE.   (Lat.  gibba.  a  hunch  ) 
a  surface  present*  one  or  more  large 

GI'BBOUS.  (Lat.  gibbu*,  convex,. 
term  is  applied  in  Astronomy  to  the  appearance  of  the 
moon  when  more  than  half  full  or  enlightened.  In  the 
telescope,  the  planet  Venus  exhibits  a  similar  appear- 
ance. 

OIE'SECKITE.  A  mineral  discovered  In  Iceland  by 
Giesccke.  It  is  a  hydrated  silicate  of  alumina  and  potash  : 
it  occurs  in  brownish  hexagonal  prisms. 

GIFT,  In  Law,  is,  in  its  general  sense,  a  conveyance 
which  passes  either  lands  or  goods.  But  when  restricted 
to  immoveable  property,  it  signifies  in  Its  proper  sense 
the  creation  of  an  estate  tall.  (See  Fee-Tail.)  It  is  so 
termed  from  the  operative  words  of  the  conveyance,  which 
are  always  M  I  give,"  or  "  have  given."  A  gift  of  pei- 
sonal  property  differs  from  a  grant  In  being  wholly 
tuitous  and  without  consideration. 

GIGA,  or  JIG.  (Ital.)  In 
In  triple  time,  usually  J  or  'g*. 

GIGA'NTOM  A'CHIA.  (Gr.  ytynt,  agiant,  and  m+ 
a  battle.)    In  Tainting,  representations  of  combats  with 
or  between  giants.     The  term  is  more  particularly 
applied  to  the  conflicts  waged  between  Jupiter  and  the 
giants.    See  Giant, 

GIG.  A  well-known  kind  of  light  carriage  drawn  by 
one  horse.  Gigs,  or  gig  machines,  are  rotatory  cylinder* 
covered  with  wire-teeth,  for  teazling  woollen  cloth. 

G  I'LD  I NG.  The  application  of  a  nmcrflcial  coat  of  gold 
on  wood,  metal,  and  other  materials.  The  beauty  and  dura- 
bility of  gold  render  it  the  most  valuable  of  all  ornamental 
»ub«tance»  ;  but,  on  account  of  It*  weight  and  high  price, 
its  use  In  these  respects  would  be  exceedingly  limited, 
were  it  not  the  most  extensible  and  divisible  form  of 
matter,  so  that  It  may  be  made  to  cover  a  larger  surface 
than  an  equal  quantity  of  any  other  body.  Metals  are 
usually  covered  with  gold  by  the  process  of  water  giM- 
ing.  It  consists  in  perfectly  cleaning  their  surface,  and 
then,  in  the  case  of  tilvcr,  for  Instance,  rubbing  it  over 
with  a  solution  of  gold  in  mercury,  called  amalgam  <■'/ 
gold :  the  vessel  is  then  heated  over  a  clear  charcoal  tire, 
by  which  the  mercury  is  driven  off,  and  the  gold  left  ad- 
hering to  the  silver  surface,  upon  which  It  is  aftcrwarut 
burnished.  The  surface  of  copper  or  brass  is  u»ually 
prepared  by  cleaning  and  rubbing  it  over  with  a  solution 
of  nitrate  of  mercury,  which  amalgamates  the  surface,  and 
enables  the  gold  amalgam,  when  subsequently  applied,  to 
adhere  ;  heating  and  burnishing  are  then  resorted  to  a* 
before.  Brass  and  copper  buttons  are  gilt  in  this  way ; 
and  the  requisite  quantity  of  gold  is  so  small  that  twelve 
dozen  buttons  of  one  inch  diameter  may  be  completely 
gilt  upon  both  surfaces  by  five  grain*  of  gold.  Other 
kind*  of  gilding  are  performed  by  gold  leaf,  which,  if  in- 
tended for  out-door  work,  is  laid  on  by  the  help  of  goM 
size,  which  is  drying  oil  mixed  with  calcined  red  ochre  ; 
or,  If  for  picture  and  looking-glaw  f 
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Hired  by  a  we  made  by  boiling  parchment  clippings  to  a 
fcif  jelly,  and  mixed  with  fine  Paris-plaster  or  yellow 
The  leaves  of  books  are  gilt  upon  the  edge*  by 
them  over,  while  In  the  binder's  press,  with  a 
of  four  parts  of  Armintan  bole  ami  one  of 
candy  mixed  up  with  white  of  egg ;  this 
■arly  dry.  it  smoothed  by  the  burnisher, 
istened,  and  the  gold  leaf  applied  and 


GIRAFFE. 


applied  and 

To  impress  gilt  figures  on  book  covers,  the 
is  dusted  over  with  finely  powdered  mastic ;  the 
iron  tool  by  which  the  figure  is  made  is  then  moderately 
tested  and  pressed  upon  a  piece  of  leaf-gold,  which 
•U^htly  adheres  to  it ;  being  then  immediately  applied  to 
leather  with  a  certain  force,  the  tool  makes  an  im- 
prrMioQ,  and,  softening  the  mastic,  transfers  and  fixes  the 
.'.'11  In  gilding  glass  and  porcelain,  powdered  gold  is 
blended  with  gum- water  and  a  little  borax,  and  applied 
by  s camel-hair  pencil;  the  article  is  then  put  into  an 
ovea  or  furnace  ;  the  gum  bums  off,  and  the  borax,  by 
'itnfyirrg.  cements  the  gold  to  the  surface,  upon  which 
it  .nay  afterwards  be  polished  by  the  burnisher.  Within 
'he  la*t  few  years  nearly  all  the  gilt  articles  manufactured 
*t  Birmingham,  such  as  buttons,  neck-chains,  ear-rings, 
sad  so  forth,  have  been  gilt  by  a  process  patented  by  Mr. 
F.lkiogton.  in  which,  after  the  articles  have  been  properly 
neansud  by  a  weak  acid,  they  are  immersed  in  a  hot  so- 
iar.oo  of  oitromuriate  of  gold,  to  which  a  considerable 
fictss  of  bicarbonate  of  potash  has  been  added  i  in  the 
-lurse  of  »  fCw  seconds  they  thus  receive  a  beautiful  and 

^^LUEsTa'cI0!?"  (Gilllesia,  one  of  the  genera.) 
1  small  natural  order  of  Exogens.  allied  very  nearly  to 
'nuxe*,  of  which  they  may  in  fact  be  considered  an 
uotaalous  form.  Their  principal  peculiarity  conslsU  in 
!u»lag  irregular  flowers,  surrounded  externally  by  calyx  - 
like  bracts.  They  Inhabit  Cbili.  are  little  known,  and  of 
-o  known  use. 

GILLS.  Parts  of  the  body  are  so  called  in  which  the 
Mood-vessels  are  In  greater  number  than  is  necessary  for 
»'re  preservation  or  growth,  and  are  minutely  subdi- 
vided tor  the  purpose  of  submitting  the  blood  to  the  in- 
fluence of  air  contained  in  water. 

GI'MBALS,  or  GIMBOLS.  (Lat.  gemellus,  a  pair.) 
A  piece  of  mechanism  consisting  of  two  brass  hoops  or 
nttgi  which  move  within  one  another,  each  perpendicu- 
larly to  its  plane,  about  two  axes  placed  at  right  angles 
'•"  sack  other.  A  body  suspended  in  this  manner,  having 
*  free  motion  in  two  directions  at  right  angles,  will  as- 
the  vertical  position  :  hence  the  apparatus  Is 


Ac. 

GPMLETINO  THE  ANCHOR.  Turning  It  by  the 
stock  round  its  shank  as  an  axis,  like  a  gimlet. 
GIMP.  Silk  twist.  Interlaced  with  brass  or  other  wire 
GIN.  (Fr.  genievrejssis/pfr.)  Ardent  spirit  flavoured 
!<7  the  essential  oil  of  juniper.  It  was  originally  made 
by  the  Dutch,  and  is  hence  distinguished  In  this  country 
! ■-?  the  name  of  Hollands.    The  liquor  bearing  the  above 


by  the  name  of  Hollands.  The  liquor  bearing  the 
suae  In  this  country  is  of  British  manufacture,  and  is 
frequently  flavoured  by  oil  of  turpentine,  and  rendered 
Uttng  upon  the  palate  by  caustic  potash.  In  Holland, 
'•be  finest  gin  bears  the  name  of  Schiedam,  the  principal 
place  of  its  manufacture,  and  where  there  are  many  dis- 
tilleries. Owing  to  the  excessive  duty,  22s.  W.  per  gallon, 
rin  is  one  of  the  principal  articles  of  clandestine  Import- 
ation. See  Snarrs. 

Gin,  in  Mechanics,  Is  a  machine  used  for  raising  great 
•eights,  driving  piles,  Ac.  It  usually  consists  of  three 
lobg  legs  or  spars,  which  support  a  pulley  at  the  top, 
round  which  a  rope  is  passed  lor  elevating  the  weight. 

Gl'NGER.  The  dried  rhisoma  of  Zingiber  qffictnalii, 
a  native  of  the  East  Indies,  and  abundantly  cultivated  in 
Anerka  and  the  West  India  islands,  whence  Europe  la 
duefly  supplied.  It  Is  a  good  stimulant  and  carminative  ; 
sad  the  fresh  root  preserved  makes  an  agreeable,  worm, 
*M  not  very  unwholesome  sweetmeat.  The  acrimony 
finger  appears  to  reside  hi  a  peculiar  extractive  matter 
•bich  is  soluble  in  alcohol ;  hence  a  spirituous  tincture  of 
ginger  contains  the  virtues  of  the  root. 

A  Chinese  word  applied  to  the  root  of 
juefoiium  :  it  has  a  bitter-sweet  flavour. 
I  as  a  powerful  restorative  in  China,  where 
is  very  great.  It  Is  found  chiefly  in  the 
:**rthern  parts  of  Asia,  and  in  America  ;  but  it  is  almost 
xhollv  from  the  latter  source  that  the  Chinese  draw  their 
applies.  In  1*32,  there  were  sent  from  the  United  States 
to  China  407,067  lbs.  of  ginseng,  valued  at  99,303  dollars. 
( See  Commercial  Diet.) 
GIPSY.    Set  Gtw. 

GIRA'PFE.  (Arab,  xariffa.)  The  tallest  quadruped 
°a  the  face  of  the  earth,  and  the  largest  and  most  singular 
'>(  the  Ruminant  order.  Pliny  informs  us  that  it  was 
called  Saint n  by  the  Ethiopians  of  his  time,  and  Camrto- 
p-jrdaJn  by  the  commonalty  at  Rome.  "  Nahttn  i£thiopes 
vocant,  eoUo  timilem  equo,  pedibus  et  crurlbus  bovl, 
camelo  capite,  albis  macuus  rutllem  col  o  rem  dittingucn- 
ubui,  unde  appeUata  comrlopardain    Dlctatoris  L'tetaria 
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Romas."   (Hiit.Xat.  lib. 

had  again,  sub- 
the  m 


time  by  the  third 
slaughtered  In  the  arena  of  the  amphitheatre,  at 
narian  games,  in  the  reign  of  the  emperor  Philip. 
Notwithstanding  these  opportunities,  all  the  soological 
information  regarding  the  giraffe  which  we  derive  from 
the  naturalists  of  Rome  is  comprised  in  the  brief  notice 
above  quoted  from  the  writings  of  Pliny  ;  a  notice  which 
is  too  vague  to  have  served  to  enable  us  again  to  recog- 
nise the  strange  compound  of  horse,  ox.  camel,  and  pard 
exhibited  to  the  wondering  Romans,  had  it  not  been 
more  intelligibly  recorded  in  medals,  mosaic  pavements, 
and  the  ornaments  of  public  buildings.  The  resemblance 
of  the  giraffe  to  the  horse  In  regard  to  its  neck  is  re- 
stricted to  the  presence  of  a  mane,  composed  of  short  stiff 
black  hairs,  which  resembles  rather  that  of  the  gnu  or  ass. 
In  the  length,  slenderness,  and  flexibility  of  the  neck,  the 
giraffe  surpasses  all  other  quadrupeds  ;  the  comparison  of 
the  legs  and  feet  of  the  giraffe  to  those  of  the  ox  is  still  less 
fortunate.because  the  two  posterior  or  spurious  hoofs  com- 
mon to  the  ox  with  most  other  Ruminants  are  wanting  in 
the  giraffe,  as  in  the  camel ;  but  the  toes  are  not  joined  to  a 
common  broad  elastic  sole,  as  In  the  camel ;  they  are  com- 
pletely separated,  and  provided  each  with  a  well-formed 
sharp-pointed  hoof.  The  head  of  the  giraffe  resembles  that 
of  the  camel  in  the  absence  of  a  naked  muxsle,  and  in  the 


SB 


and 


of  the  nostrils,  which  are  oblique 
lefended  by  the  hair  which  grows 


from  their  margins,  and  surrounded  by  cu 
eular  fibres  by  which  the  animal  can  close  them  at  will. 
This  is  a  beautiful  provision  for  the  defence  of  the  air 
passages  and  the  Irritable  membrane  lining  the  olfactory 
cavities,  against  the  fine  particles  of  sand  which  the 
storms  of  the  desert  raise  In  almost  suffocating  clouds. 
The  large,  dark,  and  lustrous  eyes  of  the  giraffe,  which 
beam  with  a  peculiarly  mild  but  fearless  expression, 
are  to  placed  as  to  take  in  a  wider  range  of  the  horison 
than  is  subject  to  the  vision  of  any  other  quadruped. 
While  browsing  on  his  favourite  acacia  the  giraffe,  by 
means  of  his  laterally  projecting  orbits,  can  direct  his 
sight  so  aa  to  anticipate  a  threatened  attack  in  the  rear 
from  the  stealthy  lion,  or  any  other  foe  of  the  desert. 
To  an  open  attack  he  sometimes  makes  a  successful  de- 
fence by  striking  out  his  powerful  and  well-armed  feet  . 
and  the  king  of  beasts  it  said  to  be  frequently  repelled 
and  disabled  by  the  wounds  which  the  giraffe  has  thus 
inflicted  with  hit  hoofs.  The  horns  of  the  giraffe,  small 
as  they  are,  and  muffled  with  akin  and  hair,  are  by  no 
means  the  Insignificant  weapons  that  they  have  been  tup- 
posed  to  be.  We  have  teen  them  wielded  by  the  males 
against  each  other  with  fearful  and  reckless  force ;  and 
we  know  that  they  are  the  natural  arms  of  the  giraffe 
most  dreaded  by  the  keeper  of  the  present  living  giraffes 
In  the  Zoological  Garden*,  because  they  are  most  com- 
monly and  suddenly  nut  in  use.  The  giraffe  does  not 
butt  by  depressing  and  suddenly  elevating  the  head,  like 
the  deer,  ox,  or  sheep  ;  but  strikes  the  callous  obtuse  ex- 
tremity of  the  horns  against  the  object  of  his  attack  with 
a  sidelong  sweep  of  the  neck.  One  blow  thus  delivered 
at  full  awing  against  the  head  of  an  unlucky  attendant 
would  be  fatal :  —  the  female  once  drove  her  horns  in 
sport  through  an  inch  deal  board.  Notwithstanding 
those  natural  arms  of  hoofs  and  horns,  the  giraffe  does 
not  turn  to  do  battle  except  at  the  last  extremity  ,  where 
escape  is  possible,  it  aeeka  it  In  flight.  Thia  ia  extremely 
rapid,  especially  along  rising  ground ;  but  cannot  be 
maintained  for  a  sufficient  period  of  time  to  enable  it 
to  escape  the  Arab  mounted  on  his  long-winded  steed. 
The  paces  of  the  giraffe,  owing  to  the  disproportion  be- 
tween his  long  legs  and  short  body,  are  very  peculiar  ; 
when  walking  at  a  brisk  rate,  it  seems  to  move  forward 
simultaneously  the  two  legs  of  the  same  side,  as  noticed 
of  old  by  the  learned  bishop  of  Sicca,  in  his  account  of 
'  to  Hydaapea  by  the  ambataadora  of 
sinlant).  "  It  differed,"  says  Hello- 
from  every  other  land  or  water  animal, 
in  a  remarkable  manner :  each  leg  did  not 
,  but  those  on  the  right  tide  moved  to- 
of  the  other,  and  those  on  the  left 


elevated."  Both  legs  of  the  same 
off  the  ground  at  the  same  time  through  the  greater  part 
of  the  atep ;  but  upon  a  clote  Inspection  the  hind-leg  ia 
always  seen  to  be  first  lifted  from  the  ground,  and  after 
a  very  brief  interval  the  fore-leg  of  the  same  side  is  moved. 

1  In  the  sanded  paddock  appropriated  to  the  giraffes  In. the 
Zoological  Gardens,  they  exhibit  in  the  warm  days  of 
summer  all  their  various  and  singular  paces.    In  the 

I  simple  walk  the  neck,  which  la  then  atretcbed  out  in  a 
line  with  the  back,  gives  them  a  atlff  and  awkward  ap- 
pearance ;  but  thia  ia  entirely  loat  when  they  commence 
their  graceful  undulating  canter.  To  judge  by  the  move- 

I  raent  of  the  legs,  thlt  pace  ap  peart  to  be  (eat  rapid  than  it 
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actually  prove*,  when  the  extent  of  ground  it  ob»erved 
over  which  It  ha*  carried  them  In  a  given  time.  The 
motions  of  the  legs  are  now  very  peculiar  and  uncommon  ; 
the  hind  pair  are  lifted  alternately  with  the  fore,  and  are 
carried,  or  rather  swung  forward,  ouuide  of  and  beyond 
them  at  each  bound.  When  excited  to  a  swifter  pace 
they  often  kick  out  their  hind-legs  during  their  course, 
and  their  nostrils  are  then  actively  and  unwontedly  di- 
lated. The  general  figure  of  the  giraffe.  Us  raised  ante- 
rior  parts,  elongated  neck,  light  and  tapering  head,  and 
long,  slender,  and  flexible  tongue,  are  all  conditions  which 
beautifully  harmonise  with  its  geographical  position  and 
the  nature  of  Its  food.  No  Ruminant  of  its  magnitude 
could  exist  in  the  arid  tropical  regions  to  which  the  gi- 
raffe is  peculiar,  if  it  were  not  modified  so  as  to  be  ahlcto 
obtain  vegetable  sustenance  Independently  of  ordinary 
pasturage.  But  In  those  localities  shrubs  and  trees  con- 
tinue to  put  forth  buds  and  leaves  when  all  the  herbage 
on  the  surface  of  the  earth  is  scorched  up  ;  and  it  is  for 
the  purpose  of  browsing  on  the  green  food  supplied  by 
lofty  branches  that  the  Ruminant  type  Is  modified  In  so 
extraordinary  a  manner  as  we  witness  it  In  the  giraffe. 
A  zoologist,  ignorant  of  the  giraffe,  could  never  have  an- 
ticipated or  conceived  so  beautiful  and  perfect  a  solution 
of  this  difficult  problem  In  the  scheme  of  animal  enjoy- 
ment. The  tongue  is  an  organ  exquisitely  formed  for 
prehension  ;  It  Is  used  to  hook  down  the  branches  which 


grow  beyond  the  reach  or  the  muxtte  of  the  giraffe,  and 
the  animal  in  captivity  Instinctively  puts  It  to  use  in  a 
variety  of  ways.    We  have  seen  the  giraffe,  in  the  Jardin 
des  Pi  antes  at  Paris,  stretching  upwardi 
head,  and  protruding  its  tongue  to  the  full 
out  single  straws,  which  were  platted  Int 


giraffe, 
rards  Us  neck  and 
:  to  hook 
into  the  partition 

separating  it  from  the  contiguous  inclosure.  In  our  own 
menagerie  at  Regent's  Park  many  a  fair  lady  has  been 
robbed  of  the  artificial  flowers  which  adorned  her  bonnet 
by  the  nimble  filching  tongue  of  the  rare  object  of  her 
admiration.  The  giraffe  seems,  indeed,  to  be  guided  more 
by  the  eye  than  the  nose  in  the  selection  of  objects  of 
food  ;  and  if  we  may  judge  of  the  apparent  satisfaction 
with  which  the  mock  leaves  and  flowers  so  obtained  are 
ma*tkat«d,  the  b»n;-ue  would  seem  by  no  means  to  enjoy 
the  sensitive  In  the  same  degree  as  the  motive  powers. 
The  difference  in  the  size  of  the  nerves  of  sensation  and 
motion  which  we  observed  in  the  dissection  of  the  tongue 
accords  with  these  habits  of  the  living  animal.  From 
the  same  dissection  it  was  proved  that  the  movements 
of  the  tongue,  both  those  01  extension,  prehension,  and 
retraction,  were  due  to  muscular,  and  not,  as  Sir  P.verard 
Home  supposed,  to  vascular  action.  Observations  of 
the  living  animal,  and  dissection  of  the  dead,  have  at 
length  dispelled  most  of  the  errors  and  doubts  which  ob- 
scured the  exact  knowledge  of  the  nature  and  zoological 
affinities  of  the  giraffe.  Up  to  a  very  recent  period  we 
find  It  described  as  having  callosities  on  the  knees  and 


three  horns ;  of  which  one,  being  articulated  over  a  suture 
iti  the  middle  line  of  the  forehead,  seemed  to  take  away 
from  the  chimerical  nature  of  the  unicorn  by  indicating 
a  transition  to  that  heraldic  monster.  The  truth  is,  how- 
ever, that  the  giraffe  possesses  neither  tho*e  callosities 
nor  this  median  articulated  horn.  It  is  essentially  a  true 
Ruminant,  having  a  stomach  divided  into  four  compart- 
ments, the  paunch  being  simply  papillose,  without  water 
bags ;  and  the  reticulum  with  extremely  shallow  hexa- 
gonal cells,  as  In  the  reindeer.  It  is  also  a  horned  Ru- 
minant, the  horns  being  two  in  number,  small,  straight, 
and  simple,  like  those  of  the  pricket  deer.  But  In  the 
giraffe  the  bony  base  of  each  horn  is  articulated  by  a 
broad  rough  epiphysial  basis  to  the  cianlum  ;  It  Is  covered 
by  a  vascular  periosteum  and  a  hairy  Integument,  which 
is"  not  deciduous.  These  horns,  or  rather  antlers,  termi- 
nate in  a  truncate  extremity  capped  with  a  callous  plate, 
and  fringed  with  long  and  strong  black  hairs :  these 
horns  are  present  in  both  sexes,  as  in  the  reindeer  ;  and 
are  larger  in  the  male.  The  median  protuberance  Is  a 
simple  thickening  of  the  contiguous  parts  of  the  frontal 
and  na»al  bones.  In  the  form  of  the  mouth  the  giraffe 
differs  from  every  other  Ruminant .  The  upper  Hp  is  not 
bifid,  as  In  the  camel ;  and  though  It  Is  prolonged  and  co- 
ver. .1  with  hair,  as  In  the  elk,  it  differs  In  it*  elegant  and 
tapering  form. 

The  giraffe  has  a  long  neck,  and  has  not  spurious  hoofs, 
and  this  far  it  resembles  the  camel;  but  the  cervical 
vertebra*  in  the  camel  tribe  present  a  peculiarity  of  struc- 
ture, combined  with  their  length,  in  which  the  giraffe  does 
not  participate.  The  camels  nave  many  other  peculiarities' 
of  Internal  organization,  to  some  of  w  hich  we  find  resem- 
blances In  certain  ordinary  Ruminants,  but  not  In  the 
giraffe.  Its  place  in  the  Ruminant  series  is  between  the 
deer  and  antelope.  These  extensive  families  are  re- 
spectively distinguished,  not  only  by  the  nature  of  their 
horns,  but  by  a  well-marked  anatomical  character :  the 
gall-bladder  is  present  in  the  antelopes,  and  not  in  the 
deer.  In  three  giraffes  lately  dissected  in  this  country  a 
gall-bladder  was  present  In  one,  and  not  In  the  other  two. 
lu  that  In  which  tt  was  discovered  It  presented  an  abnor- 
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ma!  structure,  being  bifid  at  the  fundus,  and  divided  into 
two  compartments.  We  may  infer,  therefore,  that  In  this 
part  of  their  organisation,  as  in  the  structure  of  their 
horns,  the  giraffes  are  more  nearly  akin  to  the  deer  tribe 
to  the  antelopes.  Yet  It  must  not  be  forgotten  that 
we  search  in  vain  among  the  Crrridtc  for  an  equine 
and  tufted  tail,  such  as  ornament  the  giraffe,  ue 

nbtned  in  the  gnu  i 
the  antelopes.  "A  giraffe  more  than  two  thirds 
will  eat  dally  In  confinement  eighteen  pounds  of 
hay,  and  eighteen  pounds  of  a  mixed  vegetable  diet,  I 
slstlng  of  carrots,  mangel-wurzel,  barley,  split  beans,  and 
onions  ;  and  will  drink  four  gallons  of  water.  They  co- 
pulate in  March.  The  female  has  four  inguinal  udder* : 
she  brings  forth  one  young  one  at  a  birth  ;  and  the  pe- 
riod of  gestation  Is  fifteen  months.  The  new-born  gi- 
raffe measures  six  feet  from  the  fore- hoofs  to  the  top  of 
the  head.  In  a  few  hours  it  is  able  to  follow  the  dam. 
It  resembles  the  mature  animal  in  the  markings  of  the 
hide.  The  first  giraffe  known  to  have  been  produced  in 
captivity  was  brought  forth  In  June,  1*39,  at  the  gardens 
of  the  Zoological  Society  of  London. 

GI'RASOL.  A  milk-white  or  bluish  opal,  which, 
when  turned  to  the  sun  or  any  bright  light,  reflects  a 
reddish  colour  ;  hence  its  name,  from  gyro,  /  turn,  and 
•ol.  the  tun. 

GI'RDER.  (Sax.  £y pban.  to  mciotc.)  In  Architec- 
ture, a  principal  beam  In  a  floor  for  supporting  the  bind- 
inr  or  other  Joists,  whereby  their  bearing  or  length  is 
lessened-  Perhaps  so  called  because  the  ends  of  the 
joists  are  Inclosed  by  It. 

GI'RDLE.  (Anglo-Sax.  glrdan,  to  encirdeJ)  A  belt 
or  band  of  leather  or  some  other  substance  used  in  gird- 
ing up  the  loins.  The  girdle  (Gr.  Lat .  cinguium ) 
was  in  use  among  the  Hebrews,  Greeks,  and  Romans,  fur 
various  purposes  more  or  lets  Important.  By  the  He- 
brews it  was  worn  chiefly  upon  a  journey,  and  sometime 
as  a  mark  of  humiliation  and  sorrow  ;  and  by  the  Greeks 
and  Romans  It  was  used  as  a  military  ornament.  Hence 
In  the  Latin  phraseology  cinguium  deponere  denoted  "  to 
quit  the  service."  To  deprive  a  soldier  of  his  girdle  was 
the  deepest  mark  of  Ignominy  with  which  be  could  be 
branded;  and  even  among  the  civilians,  who  alwaj  i  wore 
a  girdle  over  the  tunic  to  render  their  motions  unem- 
barrassed, the  want  of  this  appendage  was  considered 
strongly  presumptive  of  Idle  and  dissolute  propensities. 
In  conformity  with  this  opinion,  or  perhaps  in  allusion 
to  the  occasional  substitution  of  the  girdle  for  the  purse 
the  Romans.  Horace  has  affirmed  that  "you  may 
t  you  please  with  him  who  has  lost  his  girdle,"— 

mam  fxrrdidit. 

was  a  well-known  phrase  ap- 
propriated to  the  marriage  ceremony.    To  Venus  was 
attributed  by  the  poets  the  possession  of  a 
of  girdle,  called  cestui,  which  was  said  to 
of  Inspiring  love. 

It  was  formerly  the  custom  in  England  for  bankrupts 
or  other  insolvent  persons  to  put  off  and  surrender  their 
girdles  in  open  courts. 

GIRO'NDE.  THE.  In  French  History,  a  eel 
political  party  during  the  Revolution  ;  its  members 
termed  Girondists  or  Girondlns.  The  name  was  derived 
from  that  of  the  department  La  Gironde  (In  which  Bor- 
deaux is  situated),  which  sent  to  the  legislative  assembly 
of  1791.  among  its  representatives,  three  men  of  eloquence 
and  talent  (Guadet,  Gensonne,  Vergnlaud),  who  were 
among  the  chief  leaders  of  the  party.  Its  principles 
were  republican.  During  the  continuance  or  that  as- 
sembly the  Girondists  formed  a  powerful,  but  not  always 
consistent  party.  Out  of  these  Louis  XVI.  chose  his  re- 
publican ministers  in  the  beginning  of  1799.  But  after 
the  massacres  of  September  In  that  year  the  party  In 
general  withdrew  from  all  connection  with  the  Jacobin*, 
and  approximated  towards  the  Constitutionalists,  in  the 
Convention  the  Girondists  at  first  commanded  a  majority, 
but  on  the  king's  trial  they  were  much  divided ;  ami. 
being  pressed  by  the  violence  of  the  sections  of  Paris, 
they  were  at  length  expelled  the  assembly  :  thirty-four  of 
them  were  outlawed,  and  finally  twenty-two  of  their 
leaders  guillotined  (7th  and  31st  October.  1793).  while  a 
few  escaped,  and  others  put  an  end  to  themselves.  Per- 
haps the  most  celebrated  member  of  the  Gironde  party 
was  a  lady,  Madame  Roland,  the  wife  of  the  minister  of 
that  name,  who  was  executed  when  the  party  fell,  and 
whose  writing  —  the  Afpel  ttu  Pcupie  —  bears  all  the 
stamp  of  that  high  republican  enthusiasm  which  charac- 
terized them.  (The  remaining  part  of  her  memoirs  is  of 
suspicious  authenticity.)  Various  apologies  and  culo^i 
of  tne  party  have  appeared.  Its  members  were  not  with- 
out high  qualities  ;  but  its  counterpart  will  be  found  in 
all  revolutions.  In  that  body  of  men  of  high  theoretical 
views  of  social  reform  and  little  practical  know-ledge,  who 
are  commonly  lifted  into  power  by  supporters  more  en- 
ergetic but  less  high-principled  than  themselves  at  on* 
turn  of  affairs,  and  sure  to  be  thrust  down  in  a  short  tine 
by  their  own  former  adherents.  (See  particularly  U»« 
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Hrtorie.  of  Mignet  and  Thiers,  for 


rigging  up  to  the 
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dum  head  on  fir«t  rigging  the  shin, 

GIVEN,  in  Geometry,  signifies  something  that  it 
known.  That,  a  straight  Hue  ic  given  in  pott  (ion  when 
*e  know  the  situation  of  two  points  through  which  it 
tasist  put ;  artd  it  it  given  in  magnitude  when  we  know 
it«  length.  A  triangle  it  given  in  tpeciet  when  we  know 
'  magnitude  of  each  of  it*  three  angles,  and  a  un  it-  t> 
givrn  when  we  know  its  centre  and  radius. 

GLA'BROUS.  (Lat.  glaber.  iwiooiA.)  A  term  applied 
ia  Mammalogy  to  those  parts  of  the  surface  of  a  quad- 
ruped which  arc  naturally  devoid  of  hair;  and  in  En- 
tomology, when  a  surface  is  smooth  and  devoid  of  hair  or 

pubetcence. 

GLA'CIERS.  (Fr.)  The  name  given  to  the  immense 
matte*  of  tee  which  accumulate  on  the  peaks  and  slopes, 
•ad  in  the  upper  valleyt,  of  lofty  mountain*.  The  pheno- 
men*  of  glaciers  form  one  of  the  most  interesting  tubjects 
of  tc  nil  tic  investigation,  whether  we  regard  their  forma- 
lin, ttructure,  or  appearance.    In  all  parts  of  the  globe 

characterises ;  but  though  the 
have  often  been  described  by 
it  Is  chiefly  in  respect  to  thote 


every  other,  thote  parts  of  the 
the  line  of 


congelation  are  co- 
>  with  perpetual  snow,  which  being  partially  thawed 
during  the  summer  months.  Is  on  the  approach  of  cold  con- 
verted into  ice,  thus  constituting  what  is  called  a  glacier. 
The  ice  to  formed  descends  along  the  slopes  of  the  mouu- 
Ui at  into  the  valleys,  by  which  their  ridges  are  furrowed, 
'here  it  accumulates  into  vast  beds  or  fields  ;  pretenting, 
*bere  the  descent  is  gradual,  a  very  level  surface,  and 
sith  few  crevices,  but  where  there  Is  a  rapid  or  rugged 
declivity,  being  rent  with  numerous  chasms  *,  and  covered 
with  elevations  riding  from  100  to  300  feet.  Though  the 
uow  line  on  the  Alps  is  found  at  an  elevation  of  about 
*M  feet  above  the  level  of  the  sea,  some  of  the  glaciers 
taceud  so  far  downward  that  their  lower  extremity  ia 
iiot  more  than  3A0O  feet  above  it.  This  la  particularly 
the  case  in  the  valley  of  Chamounl,  where  the  singular 
ijxrUclt?  it  presented  of  huge  pyramids  of  ice  of  a  thou- 
sand Un tat  tic  shapes  in  juxtaposition  with  the  most 
luxuriant  pastures,  or  towering  in  majestic  grandeur 
to  the  midtt  of  verdant  forwtu.  The  principle  of  the 
lietoent  of  the  glaciers  la  twoioid  :  via.  one  of  a  slow  and 
fraduai  character,  like  the  dunes  of  France,  by  which  a 
progressive  movement  of  about  twenty-five  feet  annually 
'•eflected;  the  other  of  a  rapid  and  impetuous  kind,  in 
wbich  a  portion  of  the  ice  having  been  disrupted  from 
•  mam  body  glides  down  the  mountain',  tide,  accu- 
mulating at  it  goes,  and  precipitating  into  the  valleys 
u««ath  immense  ttones,  fragments  of  rock,  and  other  sub- 
lUacet  to  which  it  had  adhered.  Philosophers  and  natural- 
have  attributed  this  downward  movement  of  a  glacier 
to  various  cause*  ;  but  by  far  the  most  prevalent  opinion 
r>->pectiug  it  is  that  of  bauasure,  who  maintained  it  was 
nothing  more  than  a  slipping  upon  itself,  occasioned  by 
'Uown  weight.  On  the  other  hand,  M.  Agassiz  ascribes 
this  motion  to  the  expansion  of  the  ice,  resulting  from  the 
toogtiation  of  the  water  which  has  filtered  into  it  and 
P«ietrated  it*  cavities  ;  while  Mr.  K.  Mallet  is  inclined  to 
^tribute  It  to  the  hydrostatic  pressure  of  the  water  which 
"®*t  at  the  bottom  and  makes  rents  in  the  mass.  When 
"  <--  <i-  tins  \»  hich  the  glaciers  a<  cumulate  in  t  heir  de*4  ent 
^«  been  deposited  in  the  valleys,  it  constitutes  what  in 
•atoy  ia  termed  their  moraine  or  border,  an  essential 
'mure  in  the  Alpine  glaciers.  These  borders  present 
"ery  variety  of  aspect ;  but  their  most  usual  appearance 
that  of  unlathoinable  bogs  or  morasses  wholly  destitute 
«  "(fetation,  and  in  mam  instances  fraught  with  infinite 
pnl  u,  the  traveller.  They  are  generally  arranged  in 
rtdge.  or  mounds  from  30  to  40  feet  high  ;  and  being 
^  Jr^'r0{|cc™nJUr  in  re««nble  ao 

siuare  mE  *  From  Mont^anc  to' th^S  oVthJ 
1  Trot  there  are  reckoned  about  400,  of  which  the  greater 
from  10  to  15  miles  ioug,  and  from  1  to 
;  tbeir  mean  vertical  thickness  ranges  from  100 
ct.  Besides  the  grand  and  picturesque  appear- 
they  present  externally,  their  lower  extremities  arc 
times  excavated  by  the  melting  of  the  ice  into  the 
of  immense  grottoes,  adorned  with  the  finest  sta- 
crystallizationt,  whote  brilliant  azure  tints  are  re~ 
1  on  the  foaming  streams  and  torrents  which  gene- 
tiuj  issue  from  these  caverns,  forming  altogether  so 

TWw  chasms  are  freqtsmllj  m»nj  feet  wide  and  more  than 
Their  lami.MUn,  whkh  never  takes  place  In  tmui ,  but 
*^«rnt  dunn#  uiminrr,  U  acvompaulid  *  ith  a  luud  noite  man- 
,  * ^"Hustler,  and  a  shock  which  oiakn  the  adjacent  mountains 
r™**-  .  Thty  are  subject  to  chana»  every  day,  and  almost  evert 
;  a„i  „  k  ^  circllIS»BIK^  thailcmhr*  ihr  ascent  of  the  glaciers 

art.  "Alps." 


GLASS. 

beautiful  and  imposing  a  picture  as  to  defy  the  most  faith- 
ful  pencil  to  portray  it  adequately.    The  glacier  ice  does 

not  resemble  that  found  in  |  da  and  rivers;  not  being 

formed  in  layers,  but  consisting  of  small  grains  or  crystals 
of  congealed  snow,  it  haa  neither  the  compactness,  t  h  • 
solidity,  nor  the  transparency  of  river  ice ;  and  though 
*'  every  single  crystal  seems  perfectly  white,  the  w  hole 
mass  is  of  a  blue  colour,  passing  through  every  variety  of 
shade,  from  the  most  feeble  sky-blue  to  that  of  the  lapis 
lazuli."  From  the  large  accessions  of  snow  and  ice 
which  the  glaciers  receive,  especially  in  winter,  it  might 
reasonably  be  conjectured  that  they  must  be  gradually 
increasing  in  size,  and  would  consequently  in  the  coursu 
of  time  break  through  their  usual  limits  and  overwhelm 
the  cultivated  lands  of  the  surrounding  country.  This, 
however,  is  by  no  means  the  case.  It  no  doubt  often 
happens  that  on  some  occasions  the  glaciers  are  observed 
to  descend  lower  than  usual ;  but,  when  this  takes  place, 
the  warm  atmosphere  of  the  lower  valleys  into  which 
they  have  advanced  (whose  temperature  rises  in  propor- 
tion to  thcii  depression)  operates  with  such  powerful 
effect  in  reducing  their  bulk,  that  they  are  invariably 
found  to  recede  proportionality.  Thus  nature  has  esta- 
blished a  compensating  process,  by  which  an 
though  simple  check  it  administered  to  the  < 


though  simple  check  it  administered  to  the  encroa 
of  the  glaciers  upon  the  cultivated  lands  of  the 
valleys.  There  are  variout  other  phenomena  coi 
with  the  glaciert.  for  a  full  account  of  which  the 


is  referred  to  Samssure't  Voyage  dam  lei  Alfn  t.  See  alto 
M'CuUock't  Geographical  Diet  ,  art.  "  Alps  ;'"  /'raws/  (  y- 
clo.,  art.  "  Glacier  ;"  and  arts.  Icluehg  and  Mokxim.  in 
this  work. 

GLA'CIS.  In  Fortification,  a  sloping  bank  of  earth, 
extending  from  the  parapet  of  the  counterscarp  to  the 
level  country. 

GLADlA'TORS.  (Lat.  gladiatores  ;  from  gladius,  a 
tword.)  Sword  players,  who  were  originally  employed 
to  fight  at  the  funerals  of  illustrious  Romans*  in  order  to 
appease  their  manes  by  the  effusion  of  blood.  They 
were  subsequently  introduced  Into  the  public  amphi- 
theatres, and  became  one  of  the  most  favourite  spec- 
tacles of  the  Human  people.  The  gladiators  were  either 
captives  or  condemned  criminals,  or  else  people  of  the 
lowest  rank,  who  served  for  hire,  the  profession  being 
considered  one  of  the  greatest  infamy .  In  spite  of  this, 
however,  under  some  of  the  emperors,  persons  of  the 
first  families,  w  ho  had  enjoyed  the  highest  honours  of  the 
state,  entered  the  arena,  either  at  tiie  command  of  the 
despot,  or  in  order  to  gratify  him ;  and  even  females  of 
patrician  blood,  in  some  instances,  followed  their  example. 
Gladiators  did  not  merely  use  the  sword,  as  their  name 
strictly  implies,  but  were  armed  in  various  ways.  (See 
Mihmillo  and  Hktiarian.)  The  gladiators  were,  in  ge- 
neral, desperate  and  rutlian  characters  ;  and  contiderablo 
bodies  of  them  were  sometimes  kept  in  the  pay  of  wealthy 
and  turbulent  citizens,  or  hired  as  bullies.  Perhaps  the 
best  exposition  of  the  opinion  of  the  more  philosophical 
Komaus  on  the  subject  is  thus  given  by  Cicero; —  (J ru- 
de le  gladiatorum  spcctaculum  et  iuhumaiium  nonnuliu 
videri  solet :  et  baud  tcio  an  non  ita  sit,  ut  nunc  fit :  cum 
vera  sontes  depugnabaut,  auribus  fortaste  multa,  oculii 
quidem  nulla  poterat  esse  fortior  contra  dolorem  et  mor- 
tem disciplina."  (j(Vic.  Uuttst.  2.)  It  is  commonly,  but 
inexactly  said,  that  the  shows  of  gladiators  were  put  a 
stop  to  by  the  Christian  emperors.  They  certainly  had 
not  ceased  In  a.  n.  404,  and  probably  not  before  the  con- 
quest of  Italy  by  the  Goths.  (Bcugnot,  Deitrttclion  du 
ragamtme  en  Occident,  book  ix.  en.  2.) 

GLA'DIUS.  (Lat.)  The  name  of  the  internal  horny 
plate  of  the  calamaries,  which  was  called  by  the  Greeks 
it$»t,  or  the  sword. 

GLANCE  COAL.  See  Anthracite. 

GLAND.  In  Anatomy.  This  term  is  applied  to  those 
organs  of  the  body  in  which  secretion  is  carried  on,  and 
which  appear  to  consist  of  a  congeries  of  blood-vessels, 
nerves,  and  absorbents :  they  are  Irequently  distinguished 
according  to  their  secretion,  into  mucous,  sebaceous. 


lymphatic,  and  lachrymal ;  or,  according  to  their  form 
and  texture,  into  simple,  compound,  conglobate,  and  con- 


CLaNOS,  LENTICULAR.  In  Botany,  a  term  in- 
vented b»  Guettard  to  denote  brown  oval  spots  found  upon 
the  bark  o"  "luny  plants,  especially  willows,  indicating  the 
points  from  which  roots  will  appear  if  the  branch  be 
placed  In  circumstances  favourable  to  their  production. 
They  are,  in  fact,  nothing  but  protuberances  formed  by 
the  pressure  upon  the  epidermis  of  subjacent  roots  at- 
tempting to  pierce  through  it. 

GLASS.  (Germ.)  A  transparent,  impermeable,  and 
brittle  substance.  There  are  several  varieties  of  glass,  ap- 
plicable to  different  purposes,  and  differing  in  their  com- 
position. Its  essential  ingredients  are  silica  and  potash  or 
toda,  to  which  a  variety  of  other  substances  are  occasion- 
ally added  ;  one  of  the  most  common  and  important  of 
which  is  oxide  of  lead,  by  which  the  fusibility  and  den- 
sity of  the  glass  is  increased,  so  that  it  Is  more 
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GLASS. 

by  cutting :  of  this  Utter  description  is  the  glass  called 
flint  glass,  used  for  decanters,  drinking  glares,  chan- 
deliers, Ac.  It  consists  of  about  .Y2  parts  of  silica.  34  of 
oxide  of  lead,  and  14  of  potash.  Chemically  »peaking, 
therefore,  it  is  a  double  silicate  of  potash  and  lead,  con- 
taining 12  atoms  of  silica,  1  of  potash,  and  I  of  oxide  of 
lead.  Crown glass,  used  for  windows,  Is  a  compound  of 
silica  and  soda,  with  a  portion  of  lime.  Green  bottle  glass 
it  made  of  a  mixture  of  sand  with  impure  wood  ash, 
kelp,  and  a  portion  of  brick  clay.  These  kinds  of  glass  are 
manufactured  by  the  operation  called  blowing.  Plate  glass, 
invented  by  Abraham  Thwart,  was  first  manufactured 
in  Paris  in  1888.  It  may  be  composed  of  300  lbs.  of  fine 
sand,  200  of  soda,  30  of  lime,  32  os.  of  black  oxide  of  man- 
ganese, 3  of  cobalt  ax  ure.  and  300  lbs.  of  fragments  of 
good  glass.  These  material*,  when  in  perfect  fusion,  are 
poured  upon  a  hot  copper  plate  ;  the  mass  Is  then  rolled 
out,  annealed,  and  afterwards  polished  by  grinding  with 
sand,  emery,  and  eokotbar.  The  difficulty  of  producing 
a  perfect  plate,  without  specks,  bubbles,  or  waves,  to- 
gether with  the  risk  of  breakage,  render  large  plates  very 
expensive :  on  account  of  their  necessary  thickness  they 
are  also  very  heavy. 

The  manufacture  of  glass  is  one  of  the  highest  beauty ; 
and  considering  the  worthlessness  of  the  materials  of 
which  H  Is  made,  and  the  various  purposes  of  a  useful, 
ornamental,  and  scientific  nature  which  it  subserves,  may 
be  regarded  as  perhaps  the  most  important  in  the  history 
The  period  of  its  invention  is  involved  In 
;  but  if  we  believe  Pliny,  we  are  indebted 
ry  of  life,  as  we  are  for  the  gift  of  letters, 
to  the  Phoenicians.  The  popular  opinion  upon  this  sub- 
ject refers  the  discovery  to  accident*;  but,  as  Dr. Ure 
has  observed,  there  were  clrcum stances  in  the  ancient  arts 
likely  to  lead  to  it,  such  as  the  fusing  and  vitrifying  heats 
required  for  the  formation  of  pottery  and  for  the  extrac- 
tion of  metals  from  their  ores.  But ,  be  this  as  It  may,  the 
Egyptians  were  certainly  acquainted  with  the  art  of  glass- 
making  ;  for  In  some  nomes  glass  beads  have  been  found 
coloured  with  a  metallic  oxide,  and  pieces  of  glass  have 
been  discovered  in  the  ruins  of  Thebes.  (  See  M.  Boudet, 
Dese.de  T  Egypt,  vol.ix. ;  Aul.  Memoires.)  In  Strabo  ana 
Pliny's  time,  the  inhabitants  of  Sidon  and  Alex  were 
famed  for  the  production  of  beautiful  glass,  which  they 
cut,  engraved,  gilt,  and  stained  of  the  richest  colours,  in 
Imitation  of  precious  stones,  and  exported  to  all  parts  of 
the  then  civilized  world.  At  Rome,  too,  glass  was  manu- 
factured into  various  articles  of  convenience  and  orna- 
ment ;  and  so  great  was  the  luxury  of  this  article,  or  so 
exquisite  its  manufacture  In  those  days,  that  Nero  is  re- 
ported to  have  given  G0O0  sesterces  for  two  glass  cups. 
For  a  long  time  Venice  is  said  to  have  excelled  all  the 
countries  of  Europe  in  this  manufacture ;  of  which,  In- 
deed, it  may  be  said  to  have  enjoyed  a  monopoly  till 
about  the  middle  of  the  17th  century,  when  the  Invention 
of  blown  mirror  glass  by  Colbert  gave  France  a  de- 
cided superiority  over  Its  rival.  At  what  period  the  ma- 
nufacture of  glau  was  Introduced  Into  England  is  not 
precisely  known ;  but  there  can  be  no  doubt  that  till  near 
the  close  of  the  17th  century,  this  country  was  obliged  to 
have  recourse  to  foreigners  for  the  supply  of  the  common 
article  of  drinking  glasses.  In  1673,  the'  Duke  of  Buck- 
ingham materially  Improved  the  fabrication  of  British 
plate-glass  by  bringing  over  several  Venetian  artisans  to 
the  works  at  Lambeth,  which  were  under  bis  patronage  ; 
and  the  manufacture  was  still  further  improved  by  the 
arrival  of  the  French  refugees  subsequently  to  the  revo- 
cation of  the  edict  of  Nantes.  The  above  works,  how- 
ever, were  soon  abandoned  ;  and  it  was  exactly  one  cen- 
tury ( 1773)  later  that  the  first  establishment  of  magnitude 
for  the  production  of  piate-glass  was  formed,  under  the 
title  of  The  Governor  and  Company  of  British  Cast 
Plate-Glass  Manufacturers."  This  company  was  incor- 
porated by  act  of  parliament,  and  soon  after  erected  works 
on  an  extensive  scale  at  Ravenhead,  near  Prescot,  in 
Lancashire,  which  have  continued  in  constant 
down  to  the  present  time.  Since  that  period 
improvements  have  been  made  in  the 
e\ery  »pecies  of  glass  throughout  all 
rope,  though  the  art  may  I 
feci  ion  only  in  England  and 

The  application  of  glass  to  the  glaring  of 
of  comparatively  recent  introduction  Into  dwellii 
though  it  was  general  In  churches  and  other  public  build 
ing*  a*  early  as  the  third  or  fourth  century.  In  London, 
this  manufacture  was  first  begun  in  l.V>7  ;  but  that  the 
use  of  window-glass  was  by  no  means  universal  even 
twenty  years  later,  is  evident  from  the  fact  that  at  Alnwick 
Castle,  the  residence  of  the  Duke  of  Northumberland,  the 
glass  casements  used  at  that  period. to  be  taken  down  in 
the  absence  of  the  familybto  preserve  them  from  accident. 


GLAUC0P1S. 


nobility, 
furnished  with  it.  Since  that  . 
however,  a  mighty  change  has  been  effect ed ;  for  now 
even  the  windows  of  the  meanest  cottage  In  Great  Britain 
are.  almost  without  exception,  supplied  with  glass,  which, 
as  Mr.  M'Culloch  has  well  observed,  ought  rather  to  be 
considered  a*  a  necessary  of  life,  than  as  the  most  elegant 
and  useful  of  conveniences. 

In  1833,  the  number  of  establishments  for  the  manu- 
facture of  every  description  of  glass  In  the  United  King- 
dom was  126,  of  which  106  were  in  England,  and  the  re- 
mainder equally  divided  between  Scotland  and  Ireland. 
The  principal  seats  of  the  manufacture  are  beyond  all  com- 
parison Newcastle  and  South  Shields  ;  but  it  is  also  carried 
on  with  great  success  at  Stourbridge,  Dudley,  Liverpool, 
Bristol,  and  Warrington,  and  to  a  considerable  extent  in 
Leeds,  Manchester,  and  London.  The  value  of  the  glass 
annually  produced  In  the  United  Kingdom  is  estimated 
at  2,000,000/. ;  and  the  workmen  employed  In  the  different 
departments  at  upwards  of  .V),000.  In  1837,  the  total 
gross  revenue  derived  from  the  glass  duties  amounted  to 
&03.856/.  12*.  10c/.;  of  which  England  produced  837,277/. 
14j.  Ml..  Scotland  66,220/.  4*.  Ha*.,  and  Ireland  10.37*/. 
IS*.  2d.  In  no  branch  of  manufacturing  industry  is  the 
prejudicial  effect  of  high  duties  upon  the  consumption  of 
articles  of  convenience  more  strikingly 
in  the  history  of  the  duty  upon  glass  in  t 


would  be  out  of  place  here,  however,  to  enter  upon  this 
subject ;  and  we  can  only  refer  the  reader  for  full  inform- 
ation to  the  Commercial  Dictionary,  and  the  Statistics  of 
the  British  Empire,  vol.  1.  p.  71 5.  id  edit. 

GLASS  PAINTING.  In  Painting.  The  method  of 
staining  glass  in  such  a  manner  as  to  produce  the  effect 
of  representing  all  the  subject*  whereof  the  art  is  sus- 
ceptible. A  1  rench  painter  of  Marseilles  is  said  to  have 
been  the  first  who  Instructed  the  Italians  In  this  art, 
during  the  pontificate  of  Julius  II.  It  was  however, 
practised  to  a  considerable  extent  by  Lucas  of  Leydrn. 
and  Albert  Durer.  The  different  colours  are  prepared 
as  follows :  —  Black  is  composed  of  two  thirds  oi  iron 
scales  or  flakes,  and  the  other  third  of  small  glass 
beads,  or  a  substance  called  roccaglia  by  the  ltahani. 
White  is  prepared  from  sand,  or  small  white  pebbles,  cal- 
cined, pounded,  and  then  ground  finely  ;  one  fourth  part 
of  saltpetre  is  added,  and  the  mixture  Is  then  again  cal- 
cined and  pulverised:  when  dyed  a  little  gypsum  or 
plaster  of  Paris  is  added.  Yellow  is  formed  from  leaf 
silver  ground  and  mixed  in  a  crucible  with  saltpetre  or 
sulphur  ;  then  ground  on  a  porphyry  stone ;  and  lastly 
ground  over  again  with  nine  times  the  quantity  of  red 
ochre.  Red,  one  of  the  most  difficult  of  the  colours  to 
is  prepared  of  litharge  of  silver  and  Iron 


titles. 

Ing  this  colour.  Green  is  formed  from 
srs  ustum  one  ounce,  the  same  quantity  of  black  lead,  and 
four  ounces  of  white  lead.  Incorporated  by  the  action  of 
fire.  When  calcined  a  fourth  part  of  saltpetre  is  added, 
and  after  a  second  calcination  a  sixth  part  more  ;  after 
which  a  third  coction  is  made  before  using  It.  Axttre, 
purple,  and  violet  are  prepared  in  a  similar  maimer  to 
green,  omitting  the  a?s  ustum,  and  in  its  stead  using 
sulphur  for  ax  ure,  perigneux  for  purple,  and  both  these 
drug*  for  violet.  Carnations  are  compounded  colours, 
are  calcined,  and  mostly  mixed  with  water;  and  mutt 
be  finished  part  by  part,  and  each  with  great  despatch, 
before  the  plaster  dries,  and  there  is  little  opportunity 
for  blending.  The  lights  cannot  be  heightened  ;  but 
the  shadows  may.  when  they  begin  to  dry,  be  a  little 
strengthened.  Promptitude  and  facility  in  execution  are 
the  great  requisites  for  this  method  of  painting.  See 
Cartoon. 

GLAU'BER'S  SALT.  Sulphate  of  soda,  originally 
made  by  Glauber,  in  his  process  for  obtaining  rourutic 
acid,  by  distilling  a  mixture  of  common  salt  and  sulphuric 
acid. 

GLAU'COLITE.   (Gr.  ykmrmt.  Ume.)    A  i 
of  a  bluish  green  colour,  found 
is  a  sill 


GLAU'COLITE.   (Gr.  Ume.) 
a  bluish  green  colour,  found  near  the  lake 
beria;  it  Is  a  silicate  of  alumina  and  lime. 
GLAUCO'MA.   (Gr.  yAa**«.)   A  disease 
ipposed  to  arise  from  dimness  of  the  vitreou 


supposed 

and  giving  it  a  blueish  green  colour. 

GLAUCO'PIS.    <(ir.  and  wd,,  an  rye.)  A 

genus  of  Passerine  birds  established  by  Forster,  and  in- 
cluding certain  species  remarkable  for  the  presence  of 
fleshy  wattles  attached  to  the  base  of  the  beak  ;  whence 
they  are  commonly  termed  "  wattle-birds."  Temminck 
characterises  the  genus  as  follows :  —  Bill  moderate, 
strong,  and  thick,  with  the  base  enlarged  towards  the 
commissure ;  upper  mandible  convex,  vaulted,  curved 
towards  the  end,  and  without  any  notch  ;  lower  mandible 
following  the  curvature  of  the  upper,  straight  below, 
hidden  In  part  by  the  sides  of  the  upper  mandible. 
Nostrils  basal,  lateral,  round,  partially  closed  by  a  larga 
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GLAUCOUS. 

entirely  hidden  by  curled  feather*  ed- 
j  from  the  forehead.  Feet  robust,  the  tarsi  lonKcr 
than  the  mid-toe;  toe*  nearly  of  the  same  length  ;  the 
tut  of  the  inner  toe,  and  nearly  the  whole  of  the  outer 
toe,  attached  to  the  middle  toe.  Wings  short :  the  first 
qtdD  short,  the  three  following  graduated,  and  the  fifth 
U>e  longest.   Tail  long  and  graduated. 

GLAU'COUS.  Sea  green  ;  a  term  uied  in  describing 
(be colour  of  bodies,  to  denote  a  dull  green  pasting  into 
bloc.  AUo  used  in  describing  the  polish  of  bodies,  to 
oVaote  their  being  covered  with  a  fine  bloom  of  the  colour 
of  a  cabbage  leaf.   Glaucescent  is  the  diminutive  of  this. 

GLAU'CUS.  (Gr.  yXstvmt,  bine.)  In  Grecian  My- 
thology, the  name  of  a  marine  deity,  the  son,  according 
to  tome  of  the  genealogists,  of  Neptune,  and  one  of  the 
Vaisdf ;  according  to  other*,  of  Polybtu*  and  Alcyone. 
He  enjoyed  the  power  of  prophecy. 

la  Zoology.  Glaucus  is  the  name  of  a  genus  of  Nudi- 
bnnchiate  Mollusks,  rem  arkable  for  their  beautiful  aiure 
tint.  The  species  of  Glaucus  are  found  in  the  wanner 
latitude*  floating  in  the  open  sea. 
GLEA'NING.    (Fr.  glaner.)    The  practice  of  col- 

the  harvest  ha* 


lecung  corn  left  In  a  harvest  field 
been  carried,  which  (Levit.  c.  19., 
bribe  Mosaic  law  to  have  been 


after 


red  to  the 

The  rirht  of  the  poor  to  glean  is, 
in  the  English  common  law. 

GLEBE.  (I -at.  gleba,  arable  soil.)  In  Law,  church 
land ;  usually  taken  for  that  which  I*  annexed  to  a  pa- 
rish church  of  common  right,  and  belong*  to  the  par»on 
wricar. 

GLEE.  In  Music,  a  composition  for  voices  in  three  or 
ncre  parts.  The  subjects  of  the  words  are  various,  being 
ray.  grave,  amatory,  pathetic,  or  bacchanalian.  It  may 
consist  of  only  one  movement,  but  usually  ha*  more. 

GLEE-MAN.  ( From  the  Anglo-Saxon  gleo,  glig,  .sr. 
urnifytng  music.)  Itinerant  minstrels  were  so  called 
by  the  Saxons :  their  appellation  is  translated  jocu- 
wore*  by  the  Latin  writers  of  the  middle  ages;  The 
same  appears  to  have  been  supplanted  by  the  Norman 
niMirel.  shortly  after  the  Conquest. 
CURES.  (Lat.  glis,  a  dormouse.)  The  Linnaran 
iof  the  order  of  Mammalia  distinguished  by  two  long 
1 -shaped  incisors  in  each  jaw.  See  Rodewtia. 
GLOBE.  A  round  body,  or  sphere ;  a  term  commonly 
1  to  the  earth.  The  term  artificial  globe  is  more 
to  denote  a  globe  of  metal,  plaster, 
r,  Ac.,' on  the  surface  of  which  a  map  of  the  earth  or 

.with  the 
it  is 


Wer,  Ac,  on 


in  the 

the  terrestrial,  in  the  latter  the  celestial  globe 
Fkbes  are  used  for  the  purpose  of  conveying  to  children 
the  Arst  ideas  of  the  figure  and  rotation  of  the  earth,  of 
lautude  and  longitude,  and  the  situation  of  places  with 
"sped  to  each  other,  and  to  the  sun  at  the  different  sea- 
fcxu  of  the  year.  It  is  usual  to  employ  tbem  also  for  the 
purpose  of  solving  mechanically  a  few  elementary  pro- 
bkrmi  of  astronomy,  relative  to  the  difference  of  the  hour 
*f  (he  day  at  different  places,  the  times  of  the  rising  and 
•rttiogof  the  sun,  the  limit*  of  the  visibility  of  eclipses, 
*c  The  answers,  however,  which  can  be  found  to  que** 
hoot  of  this  nature,  by  means  of  ordinary  globes  at  least, 
can  only  be  regarded  as  rude  approximations ;  and  hence 
toe  use  of  globes  should  be  limited  to  general  explanation. 
GLO*BLTLAR  CHART.  A  delineation  of  the  ter- 
or  any  part  of  it,  on  a  plane,  according  to 
"  the  globular  projection.  Let  A  B  C  be 
the  hemisphere  to  be  projected, 
and  A  C  the  plane  of  projection  ; 
In  order  to  make  a  globular  pro- 
jection, the  eye  1*  placed  at  the 
point  K  in  the  straight  line  B  D, 
which  passe*  through  the  pole  B 
and  the  centre  of  the  *phere,  and 
at  a  distance  D  E  above  D  equal 
to  the  sine  of  4A°.  The  pecu- 
liar advantage  of  this  projection 
is  that  equal  arcs,  a  b,  a  c,  of 
great  circle*,  are  represented  by 
straight  lines  d  e,  c  J.  which  are 
nearly  equal.  If  the  plane  of  pro- 
jection is  the  equator, the  different 
meridians  will  be  represented  by  straight  line*,  and  the 
Parallels  of  latitude  by  concentric  circle*.  But  In  general 
the  projection  Is  made  on  a  meridian,  In  which  case  the 
projection,  of  the  other  meridian*  are  ellipses.  The 
i>>bular  projection  was  first  proposed  by  Laliire.  Sec 
PaojBcno!*. 

GLOBULA'RIA'CEiE.    (Globularia,  one  of  the 
•  )  A  small  natural  order  of  shrubby  or  herba- 
the  hot  and  temperate  parts  of 
by  Ju*sh*u  and  l)e  Candolle  near  to 
ft  but  in  greater  affinity  with  Dipsacea?,  with 


GLUTEN. 

GLO'BULINE.  A  term  given  by  Kleser  to  the  green 
globules  lying  amongst  the  cells  of  cellular  tissue.  This 
word  has  been  applied  by  Turpin,  a  French  phrtotomist, 
to  all  minute  vesicular  granule*  of  a  vegetable  nature, 
which  he  consider*  the  organic  element*  of  vegetation. 
It  is  either  cellular  or  vesicular  tissue  in  a  young  state 
and  disintegrated,  or  granules  of  *tarch  or  particle*  of 
colouring  matter  collected  Into  microscopical  ball*. 

GLO'R  Y.  (Lat.  gloria.)  In  Painting  and  Sculpture, 
a  circle,  either  plain  or  radiated,  surrounding  the  head*  of 
saint*.  Ac,  and  especially  of  our  Saviour.  The  term 
glory  I*  used  in  the  sacred  writings  In  variou*  senses,  all 
of  which,  however,  may  be  easily  deduced  from  the  ori- 
ginal meaning  of  its  Hebrew  equivalent,  which  signifies 
weight.  Thus  the  glory  of  God  means  all  those  attributes 
and  qualities  which  give  him  weight  in  our  eyes,  or  in- 
spire us  with  reverence.   (See  Taylor's  Concordance.) 

GLOSS.  (Gr.  rWrs,  tongue')  In  the  Rhetoric  of 
Aristotle,  this  word  is  used  in  the  tense  of  a  foreign,  ob- 
solete, or  otherwise  strange  idiom ;  which,  judiciously 
employed,  he  reckon*  among  the  ornament*  of  *tyle 
From  the  *en»e  of  "  something  requiring  interpretation  " 
the  word  came  to  mean  the  interpretation  itself ;  strictly, 
of  a  single  word  or  phrase.  In  the  twelfth  century,  the 
commeuts  or  annotations  of  learned  jurists  on  passages 
In  the  text  of  the  Roman  taw  were  denominated  glosses  ; 
when  these  extended  to  a  running  commentary,  they 
were  termed  an  apparatus.    The  glosses  were  collected 

SAccursius  in  the  13th  century,  and  from  that  period 
ey  formed  for  a  long  time  a  body  of  authority  reckoned 
equal  or  even  superior  to  the  text  itself. 

GLO'SSARY.  (Lat.  glossarium.)  A  dictionary  of 
difficult  word*  and  phrase*  in  any  language  or  writer ; 
sometimes  used  for  a  dictionary  of  words  in  general.  Of 
all  the  work*  published  under  the  title  of  glossary,  the 
most  celebrated  by  far  is  the  Glossarium  \trdia?  et  In- 
Jinut  l.atinitatis  of  Uu  Cange.  The  best  edition  of  this 
learned  and  admirable  work  is  that  edited  by  Carpentier, 
in  6  vols,  folio,  1733—  1736.  Carpentier's  Supplement,  in 
4  vols,  folio,  17GC,  is  an  indispensable  addition. 

GLO'TTIS.  (Gr.yXwrrw.  the  tongue.)  Thesuperior 
opening  of  the  larynx  or  windpipe. 

GLOVES.  (Anglo.Sax.  gfol\)  Well-known  article* 
of  dress  used  for  covering  the  hand*.  The  practice  of 
covering  the  hand*  with  gloves  has  prevailed  among 
almost  all  the  nations  of  the  earth  from  time  immemorial, 
and  is  common  at  once  to  the  rude  Tartar,  who  seek*  b> 
their  means  to  protect  himself  from  cold,  and  to  the  re- 
fined European,  with  whom  their  use  is  an  emblem  of 
luxury.  {Gough.  Sep.  Man.  I  p.  188.)  In  the  middle 
age*,  glove*  constituted  a  costly  article  of  dress,  being 
often  highly  decorated  with  embroidery  and  richly  adorn- 
ed with  precious  stone*.  In  the  age  of  chivalry  It  wa* 
usual  for  the  soldiers  who  had  gained  the  favour  of  a 
lady  to  wear  her  glove  in  his  helmet;  and,  aa  I*  well 
known,  the  throwing  of  a  glove  was  the  most  usual  mode 
of  challenging  to  duet.  This  latter  practice  prevailed  so 
early  as  the  year  124.5.  MMthevr  Paris' s  History.  (See 
the  Penny  Cyc..  and  the  authorities  there  referred  to  ) 
GLOW-WORM.  5r*  Lampyru. 
GLUCI'NIUM.  The  metallic  base  of  the  earth 
glucina,  discovered  by  Vauquelin  in  1796,  and  hitherto 
only  found  in  three  rare  mineral*,— the  emerald,  beryl, 
and  euclaae.  The  name  la  derived  from  yXvnut,  sweet, 
in  consequence  of  the  sweet  taste  of  its  salts.  The 
metal,  which  1*  of  a  dark  grey  colour,  wa*  first  ob- 
tained in  1828  by  Wtfhler;  he  procured  it  by  acting 
upon  the  chloride  of  glucinium  by  potassium.  The 
equivalent  of  glucinium  is  18,  and  glucina  consists  of  18 
glucinium  +  8  oxygen. 
GLUE 


UE  (Lat.  gluten),  I*  prepared  from  the  dipping*  of 
hoofs.  Ac.  These  are  first  washed  in  lime  water,  and 
ards  boiled  and  skimmed;  the  solution  is  then 
sd  through  baskets,  and  gently  evaporated  to  a  due 


«bich  they  agree  in  most  respects,  differing  from  them 
"My  in  having  a  superior  ovary.  Their  sensible  properties 
»>  bitter  tonic  and  purgative. 
GLOBULAR  SAILING.  Sec  Navigation. 
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and  dried  upon  nets.  Good  glue  is  semltrantparent, 
deep  brown,  and  free  from  spots  and  clouds.  When 
used  it  should  be  broken  in  pieces,  and  steeped  for 
twenty-four  hours  In  cold  water,  by  which  it  softens  and 
swells  ;  the  soaked  pieces  are  then  melted  over  a  gentle 
fire,  or,  what  is  better,  in  a  water  bath,  and  in  that  state 
applied  to  the  wood  by  a  stiff  brush.  Glue  will  not 
harden  in  a  freezing  temperature,  the  stiffening  depend- 
ing upon  the  evaporation  of  its  superfluous  water.  The 
chemical  properties  of  glue  are  those  of  an  impure  gela- 
tine. 

GLU'TEN.  (Lat.)  Thcvi»dd  elastic  substance  which 
remains  when  wheat  flour  is  wrapped  in  a  coarse  cloth, 
and  washed  under  a  stream  of  water,  so  a*  to  carry  off 
the  starch  and  soluble  matters.  Gluten  exist*  in  many 
grain*,  and  occasionally  in  other  parts  of  vegetables  ; 
but  it  is  a  characteristic  ingredient  in  wheat,  giving 
wheat  flour  its  peculiar  toughness  and  tenacity,  which 
particularly  fits  it  for  the  manufacture  of  bread, 
viscid  pastes,  such  a*  macaroni  and  vermicelli. 
i«  generally  more  gluten  in  the  wheat  of 

the  excellence  of  that  grown  In  the 
LI  3 
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GLUTEUS. 

south  of  Europe  for  the  manufactures  just  mentioned. 
Gluten  contains  nitrogen,  and  has  consequently  been 
called  the  vcgeto-anlmal  principle  on  this  account:  It 
yields  ammonia  when  subjected  to  destructlre  distillation, 
and  the  vegetable*  which  contain  it  give  out  a  peculiarly 
disagreeable  odour  during  their  putrefaction. 

GLU'TEUS.  (Gr.  ykm  n  the  buttocks.)  The 
large  and  thick  muscle  upon  which  we  sit,  and  which 
serves  to  extend  the  thigh  by  pulling  it  directly  back- 
wards. It  also  assists  in  its  rotator)'  motion. 
GLU'TTON.  The  name  of  a  carnivorous  pi 


quadruped  (Gulo  arcticus) ;  also  applied  by  i 
grapbers  to  a  diaphanous  species  of  sum. 
GLY'CEBINE.   ( Gr.  yXumut,  sw eet. )  A 


stance  formed  in  the 
originally  observed.  In  the  formation  of 
by  boiling  oil  with  oxide  of  lead  and  water 

GLYCY'BBHIZIN.  The  peculiar  saccharine  matter 
of  the  root  of  Glycyrrhixa  glabra,  or  common  liquorice. 

GLYPH.  ((Jr."  y>.v**,  J  cant.)  In  Architecture,  a 
vertically  sunken  channel.  From  their  number  those  in 
the  Doric  order  are  called  trigtyphs. 

GLY'PTIC.  (Gr.  >>  fm.)  In  Sculpture,  a  term  de- 
noting the  art  of  carving  on  stone  or  any  other  hard  sub- 
stance. 

GLY'PTODON.  (Gr.  ykv$».  and  Ant .  a  tooth  .)  The 
name  of  an  extinct  gigantic  quadruped  belonging  to  the 
family  of  Armadillos  (Dasypodidar),  and  covered,  like 
them,  with  u  tesselated  osseous  armour.  It  Is  distin- 
guished from  the  existing  armadilloes  not  only  by  its 
sise,  which  equals  that  of  the  rhinoceros,  but  by  its  teeth, 
which  are  longitudinally  fluted,  whence  it*  generic  name. 

GLY'PTOTHE'CA.  (Gr.  yktf.  and  fr,nn,  deposit.) 
A  building  or  room  for  the  preservation  of  works  of  sculp, 
ture  ;  a  word  adopted  by  the  Germans,  as  in  the  instance 
of  the  celebrated  Glyptothck  at  Munich. 

GNAT.   Set  Cuur*. 

GNATHI'DIA.  (Gr.  y,«sV.  a  jaw.)  A  technical 
term  in  Ornithology  for  the  lateral  parts  or  rami  of  the 


behind,  and  meet  in  front  at  a 

GNA'TIIOTHE'CA.  (Gr.  and  #n«„.  a  sheath.) 

In  Ornithology,  the  horny  or  cutaneous  integument  of 
the  beak. 

GNEISS.  A  species  of  granite,  which  from  excess  of 
mica  is  generally  of  a  lamellar  or  slaty  texture.  It  is  a 
German  miner'*  term. 

GNOME.  A  name  given  by  the  fanciful  writers  of 
the  Cabalistic  school  to  that  class  of  their  supposed  ele- 
mental spirits  which  inhabit  the  earth.  Their  name  is 
more  properly  Gnomons :  derived  from  the  Greek  y\*t- 
(xan.  knowing,  cunning.  ( See  Darwin's  Botanic  Garden.) 

GNO'MIC  POETS.  (Gr.  t/ssjssssj,  a  sentence  or 
opinion.)  Greek  poets,  whose  remains  chiefly  consist  of 
snort  sententious  precepts  and  reflections,  are  so  termed 
in  classical  bibliography.  The  principal  writers  of  this 
description,  of  whom  a  few  fragments  are  extant,  are 
Theognir.  and  Solon,  who  lived  In  the  6th  century  be- 
fore the  Christian  era.  With  them  Tyrtsfus  and  Si- 
monides  are  joined  by  Hrunck  in  his  edition  {Gnomid 
Porter  Grteci,  Argent,  17M),  although  these  writers  have 
little  of  a  gnomic  character.  The  metre  of  these  poets  Is 
elegiac. 

GNO'MON.  (Gr.>  T«u«i.)  In  Astronomy,  an  instru- 
ment for  measuring  the  lengths  of  shadows,  and  thereby 
ilng  the  altitudes  of  the  sun.   Let  A  be  the  top 


or  a  vertical  style,  c 
or  pillar,  or  a  small  hole  in 
a  wall  A  D,  the  height  of 
which  above  the  horizon- 
tal line  B  E  Is  accurately 
known  ;  a  ray  of  solar  light 
coming  in  the  direction  S  A 
reaches  the  ground  at  C, 
and  the  length  of  the  sha- 
dow projected  by  the  gno- 
is  B  C.  Now,  as  the  length  of  B  C  can  be  accu- 
r  it.  lv  measured,  and  as  A  B  is  known,  and  the  angle  at 
B  is  a  right  angle,  It  is  easy  to  And  by  the  rules  of  plane 
trigonometry  the  angle  A  0  B.  or  the  sun's  altitude. 
Suppose  S  C  B  thus  found  to  be  the  sun  s  meridian 
altitude  on  the  day  of  the  summer  solstice,  and  S'  D  B 
his  meridian  altitude  on  the  d»y  of  the  whiter  solstice; 
then  half  the  difference  between  these  two  altitudes  is 
the  obliquity  of  the  ecliptic,  or  the  sun  s  greatest  de- 
clination. And  when  the  sun's  declination  and  meridian 
altitude  are  both  known,  the  latitude  of  the  place  of 
observation  Is  likewise  determined.  In  this  war  Pytheas, 
in  the  time  of  Alexander  the  Great,  found  at  Marseilles 
the  ratio  of  the  height  of  the  gnomon  to  the  meridional 
shadow  on  the  day  of  the  solstice  to  be  120  to  41 J  ( Mon- 
tncla,  vol.i.  p.  191.),  whence  the  obliquity  of  the  ecliptic 
Is  concluded  to  have  been  at  that  time  about  23°  41)'. 

Gnomons  were  probably  the  first  astronomical  instru- 
ments ;  and  they  appear  to  have  l>een  much  in  use  among 
the  Egyptian*,  the  Chinese,  and  even  the  Peruvians. 
(Goguet,  Oricine  del  Lois  )    The  Egyptian  obelisks  are 
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GNOSTICISM. 

supposed  to  have  been  intended  as  gnomons.  It  is  evi- 
dent that  observations  of  this  kind  cannot  give  the  sun's 
altitude  with  much  exactness.  The  shadow  is  never  so 
well  defined  that  its  llmks  can  be  ascertained  with  astro- 
nomical precision  ;  besides,  the  observation  requires  to 
be  corrected  for  parallax,  refraction,  and  the  sun's  semi- 
diameter,  —  elements  which  can  only  be  determined  by 
means  of  Instruments  of  a  very  superior  description  to 
the  gnomon,  and  which,  consequently,  render  the  latter 
useless.  The  astronomer  L'iug-Beg,  about  the  year 
1437,  erected  a  gnomon  at  Samarcaod,  the  height  of  which 
was  I  to  Paris  feet 


edge  is  parallel  to  the  axis  of  the  earth's  rotation. 

Gnomon.  In  Geometry,  the  part  of  a  parallelogram 
which  remains  when  one  of  the  parallelograms  about  its 
diagonal  Is  removed  ;  or  the  portion  of  the  parallelogram 
composed  of  the  two  complements  and  one  of  the  paral- 
lelograms about  the  diagonal.  The  term  is  seldom  used, 
excepting  in  Euclid's  Elements. 

GNOMO'NIC  PBOJECTION.  The  representation 
of  a  hemisphere  on  a  plane  touching  it  at  the  vertex,  the 
eye  being  placed  at  the  centre  of  the  sphere.  In  this 
projection  all  great  circles  of  the  sphere  are  project*  d 
into  indefinite  straight  lines,  small  circles  parallel  to  the 

Filane  are  projected  into  circles,  and  those  which  are  ob- 
Ique  to  It  into  ellipses  or  hyperbolas.   See  Phojectio.n. 
liNOMONICS.   The  art  of  constructing  dials.  See 
Dialling. 

GNO'STICISM.  (Gr.  yismt.  knowledge.)  A  philo- 
sophical system  of  religion  which  prevailed  in  the  East 

great  tsSLsW  upon  ^hrlYuan  °&eoTos^ghrin g  blrth^! 
numerous  and  widely  diffused  heresies,  and  insinuating 
itself  under  a  modified  form  even  into  the  writings  of  the 
most  orthodox  fathers.  The  origin  of  the  system  is  In- 
volved In  considerable  obscurity  |  in  its  leading  principles 
it  seems  to  point  to  the  oriental  philosophy  as  its  genuine 
parent ;  but  It  is  objected  to  this  solution  that  the  fathers 
refer  It,  together  with  the  errors  similarly  introduced  ty 
Platonlsm,  to  a  Greek  origin,  and  appeal  to  the  cosmo- 
gonies of  llesiod  and  others  as  the  real  exemplars  from 
which  it  Is  jmltated.  It  is  to  be  remarked,  hdwerer,  that 
the  fathers  were  universally  ignorant  of  the  oriental  phi- 
losophy ;  from  which  we  may  conclude  that  their  opinion 
upon  such  a  point  Is  not  necessarily  decisive.  A  modern 
solution  conceives  Alexandria  to  have  been  the  central 
point  to  which  the  speculations  of  the  Greeks  and  the 
orientals  converged,  and  from  whence  they  frequently  re- 
Issued,  after  having  undergone  the  process  of  fusion  into 
a  common  mass.  It  is  certain  that  Alexandria  was,  during 
the  time  we  have  spoken  of, a  celebrated  resort  of  Gnostic 
opinions,  both  within  and  without  the  church. 

The  grand  principle  of  this  philosophy  seems  to  have 
been  an  attempt  to  reconcile  the  difficulties  i 
the  existence  of  evil  in  the  world.  Evil,  it  was 
being  the  contrary  of  good,  must  be 
therefore  the  opponent  of,  God :  if  the 


Imperfections  which  are  involved  in  all  outward  j 
sible  objects,  it  was  hHd  that  matter  must  contain  in  it- 
self the  principle  of  all  evil.  The  human  soul,  on  the 
contrary,  which  aspires  after  and  tends  to  a  higher  and 
more  perfect  development,  was  held  to  be  the  gut  of  the 
Supreme  Deity,  imparted  to  man  for  the  sake  of  combating 
against  the  material  principle,  and  with  the  prospect  of 
finally  subduing  it.  l-'rom  the  Supreme  God  on  the  one 
hand,  and  matter  on  the  other,  succeeding  philosophers 

I trod  weed  various  fanciful  gencdogies  of  superior  intel- 
I genres,  under  the  name  of  .Eons, —a  Greek  word,  sig- 
nifying properly  periods  ;  thus  representing  these  divi- 
nities themselves  by  a  name  expressive  of  the  time  and 
order  of  their  generation,  much  as  in  our  current  lan- 
guage the  terms  reign,  or  government,  are  frequently  put 
lor  the  king  or  ministers  governing.  The  Demturgus.w  ho 
formed  the  world  out  of  matter,  appears  to  have  been  an 
jEon  derived  from  the  evil  principle.  He  was  also  the  God 
of  the  Old  Testament,  who  was  considered  by  the  GnostK* 
to  be  an  object  of  aversion  to  the  One  Supreme  God,  to 
counteract  whose  machinations  the  A'.on  Christ  was  sent 
into  the  world.  This  Is  the  earlier  and  simpler  system, 
which  is  attributed  to  Simon  Magus :  the  number  of  the 
;Eons  was  fancifully  multiplied  in  later  times,  and  an 
extravagant  theory  of  morals  founded  upon  the 


The  object  of  these  principally  was,  as  may  be  tupped, 
to  depreciate  the  honour  due  to  the  body,  as  being  a  part 
of  matter,  and  to  elevate  the  thinking  faculty,  or  at  least 
to  remove  it  from  all  consideration  of  worldly  thing*. 
The  Gnostics  Imagined  that  by  assiduous  practice  of  cer- 
tain mental  and  bodily  austerities  they  could  obtain  an  in- 
tuition of  the  divine  nature,  and  dwell  iu  communion  with 
it  -.  and  this  part  of  their  system  is  adopted  »o  a  consider- 
able extent  by  Clemens  Alexandrinus,  whose  opinions, 
as  expressed  in  his  Pa'dagogus.  are  very  similar  to  those 
of  a  Pietist  of  more  modern  times. 
The  Gnostics  split  In  process  of  time  Into  various  sects, 
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they 
Of  these 


In  principle, 
by  Carpocrates. 
and  Valentinus.  The  system  did  not  survive  the 
iury.  The  Christian*  seem  sometimes  to  have 
the  general  designation  of  Gnostics.  (See  Bur- 
l's Batnpton  Lectures;  Scantier;  Motkeim,  vol.1. 
(Traotl.)  p.  133,  Ac. ;  Gleseler,  Test- Book  of  Eeci.  Hist. 
.  Kiddle  s  Christian  Antiquities,  p.  123.) 
GOAT,  the  English  name  for  the  well-known  rumi • 
■Ml  of  the  genua  Capra.  The  goat  it  characterised 
by  its  long  horns,  which  are  rounded  posteriorly,  an- 
t  lUr  on  the  anterior  edge ;  transversely  rugose,  and 
rite  at  first  perpendicularly,  afterwards  bending  out* 
wards  and  a  little  backward*.  It  is  clothed  by  long 
hair,  which,  in  the  Cashmere  breed,  is  soft  and  fine,  and 
furms  the  staple  of  the  celebrated  shawls  of  that  name. 
B<-aeath  the  long  hair  I*  a  soft  wool.  The  female  pro- 
duces  two  kids  at  a  birth,  which  derive  their  nourishment 
from  two  teats  supported  on  a  large  pendant  udder.  The 
period  of  gestation  is  five  month*.  The  milk  of  the  goat 
is  less  apt  to  curdle  on  the  stomach  than  that  of  the  row, 
and  is  thus  better  adapted  for  the  weak  and  consumptive. 

of  both  the  goat  and  kid  is  much  esteemed  in 
of  a  peculiar  flavour,  arising  pro- 
c  shrubs  and  heaths  on  which  the 
to  browse.  In  Portugal  and  other  coun- 
tries the  goat  is  u*ed  as  a  beast  of  draught.  A  notion 
of  the  wholesome  influence  imparted  by  the  goat  to  the 
rtaWe  in  which  it  may  sleep,  is  very  prevalent  among 
the  grooms  of  this  country. 

GO'BBING.  In  mining,  the  refuse  thrown  back  into 
the  excavations  remaining  after  the  removal  of  the  coal. 

GODKOO'N    (Fr.  godron.)    In  Architecture,  an  in. 
verted  dating,  beading,  or  cabling,  used  in  various  orna- 
ment* and  members. 
GO'DW  IT.    &v  Li  w>*  A . 

GOG  and  MAGOG.  The  name*  of  two  warrior*  no- 
ticed in  different  portions  of  the  sacred  writing*  (Gen.  x.; 
EUekiel,  xxxvlii,  Ac),  and  which  since  the  Christian  era 
i  regarded  as  nearly  synonymous  with  Antichrist, 
of  the  Apocalypse  (xx.  «.)  use*  the  term*  to 
is  hostile  to  Christianity ;  and  Moham- 
(21.96.).  employ*  thetn  In  a  somewhat 
A*  I*  well  known,  the  name*  Gog  and 
Magog  arc  given  to  the  two  huge  warlike  figures  that 
adorn  the  Guildhall  of  Loudon  ;  but  it  is  Impossible  to 


GOITRE.    Sec  Hhonchocf.li:. 

COLA,  or  GUI.  a.  (Lat.)  In  Architecture,  the  same 
u  Ovum,  which  see. 

GOLD.  (Germ.)  The  most  valuable  and  longest  known 
of  the  metals.  It  sometimes  occur*  in  regular  veins  In 
primary  mountain  district* ;  but  the  largest  quantity  I* 
tnand  in  alluvial  soils,  and  frequently  in  the  bed*  and  sands 
of  rivers,  as  In  Africa,  South  America,  Mexico,  Hungary, 
and  Siberia.  It  Is  generally  separated  by  washing  away  the 
tighter  materials  with  which  It  Is  mixed,  and  subsequently 
by  the  process  of  amalgamation.  Gold  ha*  been  from  the 
earliest  period  used  as  a  measure  of  value  and  universal 
equivalent.    For  details  on  this  subject,  tee  Money. 

Gold  I*  characterised  by  Its  yellow  colour ;  Its  extreme 
permanence  in  air  and  nre ;  Its  density,  which  is  about 
19-) ;  It*  malleability,  which  I*  such  that  it  may  be  beaten 
into  leaves  not  more  tti 


of  an 


rralnofgoUl 


lutlon 
a  yellow 


it  takes  up  the  metal,  and  form* 
of  gold ;  when  polished  steel 


leather,  they 
or  gold.   See  Giloino. 

GOLDEN  FLEECE.   See  Artsok  srrs. 
GCLDRN  NUMBER.    See  Cycle. 
GO'LDEN  RULE.   See  Rett. 

GO'LDFINCH.  The  common  name  of  our  well-known 
and  brlghtest-plumaged  *ong*ter  ;  the  Card  lelis  elegant 
of  most  modern  ornithologists.  Fringilta  carducht  of 
Linnsrus.  This  species  feed*  chiefly  on  the  teed  of  the 
thistle  and  plantain  ;  but  build*  *ts  nest,  which  Is  of  the 
neatest  construction,  In  the  fork  of  a  branch  of  tome 
densely-leafed  tree,  and  lay*  four  or  five  egg*,  of  a  bluish 
white,  spotted  with  brown  at  the  greater  end.  The  fe- 
male I*  lets  brightly  clad  than  the  male,  and  the  young 
have  a  comparatively  simple  plumage,  in  which  brown 
minates.  In  captivity  the  goldfinch  is  remarkable 
\  docility,  and  I*  prized  for  its  beauty  as  well  as  its 


ong."  '  1 

canary,  and  are  much  admired. 

GOLF.  A  game  with  a  ball  and  clubs,  almost  peculiar 
to  Scotland,  where  It  enjoy*  a  degree  of  popularity  equal 
to  cricket  in  England. 

GOLT.    See  Gaclt. 

GO'MARITES.  In  Ecclesiastical  History,  the  Cal- 
vinltt  divine*  of  the  church  of  Holland  in  the  17th  cen- 
tury were  to  called,  from  Francis  Gomar,  a  colleague  and 
opponent  of  Arnvntut  at  Leyden.  Sec  Akhinian*.  Mot- 
hcim  (Trans.),  ed.  18'J6,  v.  325.) 

GOMPHI'ASIS.   (Gr.  yttMt,  a  nail.)   A  disease  of 
the  teeth,  when  they  loosen  and  fall  out  of  the  socket*. 
The  grinding  teeth  are  also  called  gomphioi. 
GOMPHO'SIS.   (Gr.  yuft.)   A  specie*  of  junction 
bone*  where  they  are  letinto  each  other,  something 


than  one  two  hundred  and  eighty 
inch  in  thickness ;  and  it*  ductility,  a 
drawn  out  into  WW  feet  of  wire,  (fold 
F  the  common  acid*  ;  but  chlorine  and 
and  dissolve  It,  forming  a 
of  gold,  which  i*  soluble  in  water. 
The  atloyt  of  gold  have  been  examined  In  detail  by 
Mr.  Hatchett.  (>*i7.  Trout.  1803.)  Of  these  the  roost 
Important  is  that  used  for  the  gold  coin  of  the  realm, 
commonly  called  standard  gel  f,  which  consists  of  eleven 
part*  of  pure  gold  and  one  of  copper ;  it  I*  extremely 
ductile  and  malleable,  but  harder  than  pure  gold,  and 
therefore  better  calculated  to  resist  the  wear  and  tear  of 
circulation.  The  specific  gravity  of  this  alloy  is  17*157 : 
troy  of  it  are  coined  Into  934  sovereigns  and  one 
i ;  1  lb.  troy,  therefore,  produces  4G>fl  sove- 
reigns ;  the  same  weight  was  formerly  coined  into  44^ 
guinea*.  The  colour  of  this  alloy  is  deeper  yellow  than 
that  of  pure  gold,  and  verges  upon  orange :  it  frequently 
happens  that  a  part  of  the  alloy  of  gold  coin  Is  silver, 
hence  the  pale  colour  of  some  sovereigns  as  compared 
wrth  others.  Among  the  metals  which  destroy  the  co- 
lour and  malleability  of  gold,  none  is  so  remarkable  as 
lead.  It  appears  from  Mr.  Hatchett's  experiment*  that 
when  lead  forms  about  one  two- thousandth  part  of  the 
alloy,  it  I*  too  brittle  for  rolling,  and  that  the  fumes 
of  lead  destroy  the  good  qualities  of  gold.  The  chemical 
equivalent  of  gold  is  probably  about  200,  and  that  of  the 
protoxide  208,  and  of  the  protochloridc  236.  The  per- 
exide  i*  a  compound  of  one  proportional  of  gold  and 
three  of  oxygen,  and  the  perchlorlde  contains  three  pro- 
ds of  chlorine.  When  ether  is  agitated  with  *o- 
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like  pegs  in  a  board. 

GO'NDOLA.  (Ital.)  The  name  given  to  the  plea- 
sure boats  used  at  Venice,  where  the  numerous  canals 
with  which  it  is  intersected  generally  render  it  necessary 
to  substitute  boats  for  carriages.  The  gondola  it  from 
25  to  30  feet  long,  and  5  feet  wide  in  the  centre,  in  which 
a  *ort  of  cabin  Is  constructed  for  passenger*.  They  are 
sharp  pointed  both  at  the  prow  and  stern,  and  are  rowed 
by  two  men  called  gondolier  i.  The  cabins  are  always 
furnished  with  black  curtains,  which  give  a  sombre  ap- 
pearance to  the  gondola  at  a  distance.  For  an  accurate 
description  of  the  gondola,  see  Lord  Byron's  Bcjtpo,  19, 20. 

GO'NFANON,  or  GO'NFALON.    In  Heraldry,  a 
banner  ;  that  of  the  Roman  Catholic  church  carried  in  the 
I  Pope's  army.    The  gonfalonier  or  standard-bearer  was 
I  a  high  officer  in  the  Italian  republics  of  the  middle  age*. 
I     GONG,  or  TAM-TAM  (of  the  Chinese).  A  »pecie*  of 
cymbal,  which,  on  being  struck,  produce*  a  very  loud 
sound.   According  to  the  analyst*  of  K  lap  roth.  It  con- 
sists of  seventy-eight  parts  copper  and  twenty-two  parts 
tin.    A*  thi*  composition  is  extremely  brittle,  and  the 
Instrument  always  exhibits  marks  of  the  hammer,  it  is 
I  inferred  that  the  Chinese  possess  the  art  of  rendering  the 
I  alloy  malleable,  and  restoring  it  to  Its  natural  state  of 
elasticity  and  brittleness  when  the  Instrument  is  formed, 
i  It  is  struck  with  a  wooden  mallet  covered  with  leather. 
GO'N IATITES.  (Gr.  v*w«.  an  angle.)    A  genus  of 
extinct  Cephalopod*  with  chambered  spiral  shell*  ;  nearly 
allied  to  the  Amtmmitet,  but  differing  in  having  the  lobe* 
of  the  septa  free  from  lateral  crenatures  or  dcnticulations, 
to  that  the  outline  of  there  Is  contlnuou*  and  uninter- 
rupted.   Goniatites  arc  found  in  the  mountain  llmettoue 
of  Yorkshire. 

{     GONIO'MF.TF.H.     Gr.  vwvms,  and  **t«*#r. 

measure.)    An  instrument  lor  measuring  angles,  ami 
n ii ne  particularly  the  angles  formed  by  the  facet  of 
i  crystals.    The  Instrument,  chiefly  used  by  mineralogists, 
was  invented  by  Dr.  Wollaston.    It  consists  or  a  brass 

circle  graduated  on  the  edge, 
and  furnished  with  a  vernier, 
by  which  the  divisions  may 
be  read  correct  to  a  minute 
The  circle  moves  in  a  ver- 
tical plane,  and  Is  supported 
on  a  stand.  The  axis  of  the 
circle  Is  a  hollow  tube,  within 
which  Is  a  smaller  axis,  fit- 
ting to  tightly  that  when 
turned  round  tt  carries  tin- 
other  axit  and  consequently 
the  wheel  along  with  it,  un- 
let* the  latter  ia  purposely 

firevented  ftom  moving.  The 
ntcrlor  axis  is  furnished  with 
a  milled  head  a,  and  the  ex- 
terior with  a  milled  head  0  ; 
to  that  when  the  head  a  i»  held  and  b  turned  the  circle 
may  be  moved  Independently  of  the  (mailer  axis,  and 
b  Is  held  and  a  turned  the  smaller  axis  may  be 
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GONOPLAX. 

turned  independently  of  the  circle.  Attached  to  the 
end  of  the  smaller  axis  is  a  sort  of  universal  joint,  ca- 
pable of  being  fixed  in  different  positions  by  means  of 
•crews.  The  crystal  to  be  examined  is  attached  to  the 
Joint  at .-  by  a  little  soft  wax,  and  placed  so  that  its  edge 
shall  be  parallel  to  the  axis  of  motion  ;  which  adjust  - 
ment  is  obtained  by  placing  it  so  that  the  image  of  some 
horitontal  object,  as  the  bar  of  a  window,  successively 
reflected  from  the  two  faces  of  the  crystal,  coincides  with 
another  horiiontal  line  seen  by  direct  vision.  When  this 
adjustment  has  been  made,  the  instrument  is  turned  till 
the  horizontal  object  Is  seen  reflected  from  one  of  the 
faces.  The  smaller  axis  is  then  held  fast,  and  the  other 
turned  till  the  Index  of  the  vernier  points  to  the  xero  of 
the  graduated  limb.  The  circle  is  then  turned  round, 
alonji  with  the  smaller  axis,  till  the  same  object  is  seen 
in  the  same  position  by  reflection  from  the  other  face  of 
the  crystal ;  when  the  arc  passed  through  by  the  circle  Is 
obviously  the  supplement  of  the  angle  formed  by  the 
two  faces  of  the  crystal.  In  order,  however,  to  avoid 
calculation,  the  supplements  of  the  angles  arc  marked 

i  to  be  measured  is  read  off 

sen  proposed  by 
Charles,  Malus,  and  "Brewster.  (See  Blot,  Trait*  de 
Physique,  torn,  ill.;  and  Brewster's  Treatise  on  Philo- 
sophical Instruments.) 

GO'NOPLAX.  (Gr.>>.a  a  knee,  and  «■>*;.  a 
plate.)  A  genus  of  crabs  or  short-tailed  Crustaceans 
( Brachyuri),  characterized  by  the  angular  square  or 
rhomboidal  form  of  their  upper  crustaceous  plate  or 
carapace,  and  by  the  length  of  the  eye- stalks.  One  I 
species  ( Gonoplax  rhomboides)  Inhabits  the  Mediter- 
ranean, and  is  a  good  swimmer  ;  but  most  of  the  rest  of 
the  genus  are  tropical. 

GO'NYS.  (Gr.  y*v)  In  Ornithology,  the  Inferior 
margin  of  the  symphysis  of  the  lower  jaw,  or  the  united 
anterior  extremities  of  the  guathidia. 

GOOD  FRIDAY.  The  name  given  in  England  to 
the  anniversary  of  our  Saviour's  crucifixion.  The  French 
and  most  other  European  nations  substitute  the  epithet 
holy  for  toed  :  the  Germans  designate  this  day  "  Stiller- 
freitag."  or  "Char-freltag  :  "  the  latter  appellation  being 
derived  from  an  old  word,  "  charen,"  signifying  to  do  pe- 
nance, or  to  suffer.  From  the  first  dawn  of  Christianity 
Good  Friday  has  been  regarded  as  a  solemn  festival  by 
the  great  body  of  the  Christian  world. 

GOOD  WILL.  In  Law,  the  custom  of  any  trade  or 
business.  A  contract  to  transfer  it  is,  in  general,  good  at 
law ;  though  not  usually  enforced  in  equity.  In  what 
cases  the  good  will  of  a  partnership  can  be  claimed  as 
property  by  the  representatives  of  a  deceased  partner  ap- 
pears doubtful. 
GOOSE.   Set  Anas. 

GOO'SE  WINGS  OF  A  SAIL.  Half  the  sail  loosed  ; 
the  other  half  being  kept  furled,  from  the  violence  of  the 
wind. 

GO'BDIAN  KNOT,  in  History,  was  a  knot  made  by 
Gordius,  king  of  Phrygia,  in  the  harness  of  his  chariot, 
so  intricate  as  to  baffle  every  effort  to  untie  It.  The 
orarle  having  declared  that  he  who  untied  this  knot 
should  be  the  conqueror  of  the  world,  Alexander  the 
Great,  as  is  well  known,  made  the  attempt ;  but  fearing 
lest  in  the  event  of  his  failure  it  should  be  considered  as 
a  bad  omen,  and  interpose  an  obstacle  to  his  future  con- 
quests, he  cut  It  asunder  with  his  sword :  and  thus,  says 
Quintus  Curtius,  either  fulfilled  the  oracle  or  eluded  ft. 
Aristobulus,  however,  gives  •  different  version  of  the 
story.  (See^rriois,  book  111.  c.  20.;  and  Plutarch,  in  tit. 
Ales.) 

GORGE.  (Fr.)  In  Fortification,  the  entrance  into  a 
or  other  outwork.  The  gorge  of  a  bastion  is  what 
sides  of  the  polygon  of  a  place  after  cutting 
.  The  gorge  of  a  ravelin,  or  demilune,  is  the 
•pace  between  the  two  ends  of  the  faces  next  the  place. 
The  demi -gorge  is  that  part  of  the  polygon  between  the 
tank  and  the  centre  of  the  bastion.   See  Fortification. 

Gorge.    In  Architecture,  the  same  as  cavetto,  which 
»ee. 

GO'RGET.  (Fr.  gorge,  a  throat.)  In  Plate-armour, 
the  piece  covering  the  neck  attached  to  the  helmet. 
The  old  covering  for  the  neck  was  called  cam  ail,  made 
of  leather  or  cloth,  and  attached  to  the  hood ;  on  this 
plates  of  steel  were  riveted  ;  and  thus  the  gorget  was 
formed,  about  the  time  of  Kdward  II.  The  name  U  sup- 
posed to  have  originated  in  I»mbardy 

Goaorr.    A  sun  ' 
of  lithotomy. 

GORGONEI'A.  (Gr.)  In  Architecture,  carvings  of 
masks  imitating  the  Gorgon  or  Medusa's  head. 

GO*RGONS.  In  Mythology,  three  sister  deities,  fa- 
bled by  the  Greeks  to  dwell  near  the  Western  Ocean. 
Their  beads,  which  were  twined  with  serpents  Instead  of 
hair,  had  the  power  of  turning  all  who  beheld  them  to 
stone ; 
by  the 


GOUT. 

Christian  religion,  and  more  particularly,  as  the  term 
literally  implies,  the  good  news  of  the  coming  of  the) 
Messiah.  The  word  was  also  originally  applied  Co  the 
books  which  contained  an  account  of  the  lira  of  Christ, 
many  of  which  were  in  circulation  In  the  first  century  of 
the  Christian  era ;  though  only  four,  those  of  Matthew, 
Mark,  Luke,  and  John,  were  considered  canonical  by 
the  fathers. 

GO'THIC  ARCHITECTURE.  See  AacirrrBCTcai, 
and  Knolish  AacHrrccTuai. 

GOULA'RD'S  EXTRACT  OF  LEAD.  A 
acetate  of  lead,  obtained  by  boiling  powdere 
vinegar. 

GOUT.  The  origin  of  this  term,  from  the  French 
govt,-,  is  obscure:  it  is  a  common  disease  among  the 
higher  classes  of  society,  especially  among  those  who 
Indulge  in  the  luxuries  of  the  table,  or  inherit  a  dispo- 
sition to  its  attack.  Females  are  much  leu  subject  to  it 
than  males.  Medical  writers  have  distinguished  several 
species  of  gout,  and  have  called  the  disease  In  its  ordinary 
form  the  regular  gout.   The  first  »yroptom«  of  its  at- 


tbere  it  much  throbbing  and  uneasiness,  with  more  or 
lees  swelling  and  inflammation,  and  the  least  motion 
commonly  produces  great  Increase  of  suffering.  After 
some  hours  the  pain  and  fever  abate,  perspiration  comes 
on ;  he  falls  asleep,  and  awakes  comparatively  easy.  These 
fits  or  paroxysms  are  apt  to  return  at  intervals,  and  often 
every  evening;  but  they  decrease  in  violence,  and  at  length 
go  off,  frequently  with  some  decided  increase  of  perspir- 
ation or  other  evacuation  :  the  affected  part  itches,  and 
the  cuticle  peels  off,  more  or  less  lameness  or  uneasiness 
remaining.  But  the  fit  only  thus  leaves  the  patient  for  a 
time,  and  returns  at  intervals  of  longer  or  shorter  dura- 
tion, according  to  his  habit  of  body  and  the  care  which 
he  takes  of  himself;  and  the  attacks  not  only  become 
more  frequent  and  severe,  but  last  longer,  and  extend  tu 
other  limbs;  and  when  they  have  been  frequently  re- 
peated, they  leave  a  permanent  stiffness  of  the 
upon  which  L 
it  much  attention  is  i 
of  sand  and  i 


i  ihimi  ircqunuiy  re- 
iffness  of  the  joint*, 
often  deno*it«-d  and 
state  of  t  he  urine,  fit* 


and  the  I 
decrepit, 

joints  of  the  feet  and  hands,  and  even  the  larger  joints  of 
the  extremities,  arc  stiff  and  nearly  immovable ;  and  the 
formation  of  the  chalky  matter,  as  It  Is  called,  about  the 
joints  increases.  If  we  consider  the  nature  of  this  se- 
cretion in  the  joints,  which  is  urate  of  soda,  and  the  tend- 
ency of  gouty  persons  to  those  morbid  states  of  the  kid- 
neys and  urine  which  depend  upon  excess  of  uric  arid, 
and  even  upon  the  frequent  alternation  of  fits  of  gravel 
with  those  of  gout. the  question  will  naturally  suggest  itself 
whether 'gout  is  not  a  symptom  of  what  is  often  termed 
the  uric  diathesis,  and  whether  the  remedies  applicable 
to  it  may  not  be  beneficial  in  gout ;  and  that  In  many  cases 
they  are  so,  seems  to  have  been  amply  proved  by  expe- 
rience. {See  Calculi.)  It  was  once  a  favourite  maxim 
that  the  gout  was  an  effort  of  the  system  to  relieve  itself 
of  some  peccant  matter  ;  that,  therefore,  it  was  to  be  left 
almost  to  itself,  and  that  patience  and  flannel  were  the 
chief  remedies :  this  method  still  has  its  advocates,  chiefly 
in  consequence  of  the  dangerous  results  that  have  i 
times  attended  more  active  plans  of  treatment  in 
the  revulsion  of  the  gout  from  the  limb  to  the  i 


stone;  of  which  property 
"  y  the  help  of  Minerva,  ci 
CO'SPEL,  is  used  to  signify  the  whole  system  of  the 


l,  cut  off  the  head  of  Medusa. 


though  there  may  be  a  difference  of 
in  regard  to  certain  energetic  modes  of  relieving  t 
ease,  no  one  can  object  to  the  adoption  of  gentle 
or  quieting  the  urgency  of  the  symptoms,  and  to  the 
tlon  of  such  diet  and  plan  of  living  as  appears  to  " 
the  frequency  of  their  recurrence.  Warm 
moderate  diaphoretics  and  diuretics,  and  occasionally 
opiates,  are  among  the  former  ;  and  plain  food  or  vege- 
table diet,  with  moderate  exercise  and  tonics,  are  good 
preventives.  Those,  however,  who  have  witnessed  the 
Miffcrings  of  a  regular  paroxysm,  and  the  evils  of  its 
duration  and  repetition,  will  see  the  necessity  of  doing 
something  more  ,  that  is,  of  speedily  quelling  the  pain 
and  carrying  off  the  attack,  if  it  can  be  done  with  any 
chance  of  safety  and  success ;  and  this  experience  shows 
to  be  often  the  case,  though  much  care  and  judgment  are 
undoubtedly  requisite  in  conducting  such  treatment.  In 
strong  and  healthy  habits,  the  affusion  of  cold  water  Is 
one  of  the  most  effective  palliatives  of  the  pain  and  In- 
flammation ;  and  by  its  timely  application,  in  proper  cases. 
the  most  beneficial  results  have  ensued.  Another  cele- 
brated remedy  In  this  disease,  and  which  by  some  has 
improperly  been  called  m*pecj/tc.  Is  colchicum,  or  meadow 
saffron  ;  —  a  due  dose  of  which,  taken  at  bed-time,  has 
carried  off  the  paroxysm  ;  and  this  It  often  does  without 
any  remarkable  evacuation,  though  it  i 
the  patient  severely  as  «  purgative,  t 
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GOUTY  CONCRETIONS. 

*Tirw«i  to  an  alarming  extent.  This  method  of  cure 
matt  not  be  unadvisedly  anil  generally  adopted  ;  but  in 
•mae  cases,  where  gout  had  been  long  established,  and 
•here  the  frequency  and  duration  of  the  fits  and  their 
inroad*  upon  the  constitution  were  increasing  to  an 
alarming  extent,  and  that  at  an  advanced  period  of  life, 
coirbieum,  carefully  administered,  seems  to  have  carried 
off  the  severity,  if  not  the  frequency  of  the  attacks,  and 
to  have  prolonged  existence  in  consequence.  But  there 
are  forms  of  gout,  and  consequence*  ol  gout,  the  manage- 
■scat  of  which  requires  the  utmost  skill  and  experience : 
it  u  sometimes  transferred  or  translated  from  the  limbs 
to  some  internal  part,  in  which  case  it  is  called  retroeedeni 
goat;  or  it  produces  sickness,  dejection  of  spirits,  faint- 
ing, palpitation,  and  giddiness,  as  in  what  is  termed  atonic 
gout  i  or  it  falls  at  once  upon  some  internal  part,  espe- 
amach,  and  is  then  called  mitpbtced  gout.  In 
cad  and  of  the  stomach  the  symptoms  are  often 


t  vn  the  head  and  of  the  stomach  the  symptoms 
frightfully  severe,  and  the  pain  excessive ;  and  as  these 
formi  of  gout  are  of  most  common  occurrence  in  debili- 
tated habits  and  broken  constitutions,  they  become,  on 
that  account,  the  more  difficult  to  treat :  the  expulsion  of 
the  disease  to  the  extremities  is  in  such  cases  sometimes 
effected  by  ether,  brandy,  or  what  are  termed  gout  curd»al$ . 
which  generally  consist  of  warm  aperient  tinctures  ;  but 
before  these  are  administered,  it  must  be  ascertained  that 
the  symptoms  are  really  those  of  gout,  and  not  Idiopathic 
or  common  inflammatory  actions.  In  such  cases,  putting 
the  feet  in  warm  water  has  sometimes  been  serviceable. 
The  moderate  use  of  alkaline  remedies,  of  a  vegetable 
diet,  of  certain  diuretics,  and  generally  speaking  the 
adoption  of  those  plans  of  regimen  and  medicine  which 
are  useful  in  the  uric  diathesis,  are  also  useful  in  gout  ; 
and  every  thing  which  tends  to  repair  the  constitution 
rencrally  will  lessen  the  liability  to  its  attacks,  and  render 
them  more  manageable  when  they  occur.  The  indolent 
and  sedentary  must  use  moderate  exercise,  and  those  who 

'  body  or  mind  must  endeavour 


mth :  without  such  precautionary  mea- 
peremptorily  enforced,  no  gouty  person 
"i  benefit  from  physic. 
3NCRETIONS.     These  form  In  the 


GOl!?TY  CONCRETIONS.  Tb. 
Mots  of  gouty  persons,  especially  of  the  toes  and  fingers, 
and  are  sometimes,  from  their  appearance,  called  chalk 
Honrs  ;  thev  arc  composed  of  uric  acid  and  soda. 
GOV  ERNMENT.  In  Politics,  a  word  used  in  dif- 
senses :  —  I.  A*  the  collective  body  of  the  funda- 
mental laws  of  a  state :  as  when  the  government  of  a 
country  is  said  to  be  monarchical,  aristocratical.  tec. 
i.  Tbe  body  of  persons  charged  with  the  conduct  of  the 
executive  in  any  country :  thus,  the  king  or  presiding 
magist  rate,  the  cabinet  ministers,  chiefs  of  departments, 
Ac.  In  every  country,  form  what  is  commonly  styled  Its 
government. 

GOVERNOR.  A  contrivance  tor  regulating  the 
speed  of  machinery,  which  has  long  been  in  use  In  mill- 
work,  but  has  of  late  years  attracted  more  attention  by 
it*  adaptation  to  the  steam  engine,  it  consists  of  two 
heavy  balls  B  B.  attached  to  the  extremities  of  two 
rods  B  F,  B  F,  which  play  upon  a  joint  at  E,  passing 
through  a  mortise  in  the  vertical  shaft  D  D.  These 
„  m  are  united  by  joints  at  F 

to  the  short  rods  F  H, 
which  again  are  connect- 
ed by  joints  at  II  to  a  ring 
which  sUdes  on  the  shaft 
DD.  Ahoriaontal  wheel. 
W,  is  attached  to  D  D. 
having  a  groove  to  receive 
a  rope  or  strap  on  its  rim, 
D  by  means  of  which  the 

motion  is  communicated  to  D  D  from  a  corresponding 
•  heel  on  some  shaft  of  the  machinery  to  be  regu- 
lated. It  la  evident,  from  the  disposition  of  the  rods, 
that  if  the  balls  B  B  are  by  any  means  raised  or  drawn 
i-unoVr,  the  extremities  F  F  of  the  rods  turning  on 
the  pivot  E  will  also  be  separated,  and  their  distance 
from  the  axis  increased.  This  will  draw  the  rods  F  II 
In  the  same  direction,  and  cause  the  ring  or  collar  II  to 
descend.  This  ring  is  connected  with  the  end  1  of  a 
lever,  whose  fulcrum  is  at  G,  and  whose  other  extremity 
K  is  connected  by  some  means  with  the  part  of  the  ma- 
the  power.    Suppose  now  the  ve- 


T 


peace,  framing  tr 
laws.   He  has  a 


loci  ty  from  any  cause  to  undergo  a  sudden  increase ;  by 
reason  of  the  increased  centrifugal  force  arising  from  the 
m  birling  motion,  the  balls  B  B  will  recede  from  the  shaft 
I)  I)  and  raise  the  extremity  K  of  the  lever.  On  the 
'  hand,  if  the  velocity  is  diminished,  the  centrifugal 
of  the  balls  will  be  diminished,  and  they  will  fall 
by  their  own  weight  nearer  the  axis,  and  cause  the  end 
K  of  the  lever  to  descend.  When  the  governor  is  applied 
to  a  steam-engine,  the  rod  K  I  communicates  with  a  fiat 
circular  valve  V,  placed  in  the  principal  steam-pipe,  and 
so  arranged  that  when  K  is  elevated  as  far  as  the  diverg- 
ence of  the  balls  will  allow,  the  opening  of  the  pipe  will 
be  closed  by  tbe  valve  V,  and  the  ]>assagc  of  steam  en- 
tirely stopped.   On  tbe  other  hand,  when  the  balls  sub- 


GRACE,  DAYS  OF. 

aide  to  their  lowest  position,  the  valve  will  be  entirely 
open.  Thus,  when  the  velocity  is  Increased,  the  supply 
of  steam  U  checked  ;  and  when  it  is  diminished,  the  supply 
of  steam  Is  immediately  increased  ;  by  which  means  a 
uniform  proper  velocity  of  tbe  machinery  Is  maintained. 

When  the  governor  is  applied  to  a  water-wheel,  the 
lever  is  made  to  act  on  the  ahuttle  through  which  the 
water  flows,  and  thereby  controls  Its  quantity.  When 
applied  to  a  wind-mill,  it  regulates  the  sail-cloth  so  as  to 
diminish  the  elflcacy  of  the  power  upon  tbe  arms  as  the 
force  of  the  wind  increai 
Cyclopedia,  art.  "  Mechanics 
vol .  if. )    See  also  Rbgclatob. 

GOVERNOR-GENERAL,  THE,  OF  INDIA,  la 
also^the  head  of  the  local  government  of  the  presidency 

rights  or  sovereignty ;  as,  declaring  war  and  making 

ind,  to  a  certain  extent,  enacting 
,  consisting  of  five  members  ;  of 
of  the  Company  ;  one  appointed 
by  the  directors,  but  not  a  servant  of  the  Company  ;  and 
the  fifth  is  the  commander-in-chief.  But  the  governor- 
general  is  independent  of  his  council,  except  in  a  judicial 
capacity.  If  the  council  dissent,  its  members  can  record 
their  reasons  ;  such  dissent,  however,  only  operates  as  a 
suspensive  veto  on  the  decision  of  the  governor-general 
for  K%  hours.  He  has  the  commission  of  captain -general, 
and  may  head  military  operations  In  any  part  of  India. 
He  has  alio  the  power  of  suspending  the  governors  of  the 
other  presidencies.  But  In  his  disputes  with  his  own 
council  or  other  governor,  he  Is  under  the  supervision  of 
the  Court  of  Directors  and  Board  of  Control  at  home. 
Regulations  passed  by  the  governor-general  in  council 
become  immediately  effective,  but  are  subject  to  reversal 
by  the  home  authorities. 
GRACE  |  I. at  gratia),  in  the  language  of  the  New 
la  primarily  the  favour  and  love  of  God  to- 
:  from  thence  it  cornea  to  be  used  in 
generally  for  all  the 
with  which  m 

to  bring  them  to  salvation,  in  all  of  which  i 
is  had  to  the  sacrifice  of  Christ  as  the  ground  upon  wt 
God  vouchsafes  them.  The  term  is  used,  farther,  for  the 
good  actions  and  dispositions  of  men.  which  may  be  sup- 
posed to  be  derived  from  the  operation  of  the  grace  of 
God  in  the  first  instance. 

The  explanation  of  the  term  "  grace"  has  given  rise  to 
some  of  tne  most  remarkable  controversies  in  ecclesias- 
tical history.  It  is  evident  that  It  borders  close  upon  the 
ucstion  of  free  will  and  necessity,  and  the  discussion  of 
ic  one  is  inextricably  entangled  in  the  difficulties  that 
beset  the  other.  The  Pelagians,  holding  extreme  opi- 
nions on  the  side  of  tbe  freedom  of  the  will,  conceived 
the  idea  of  grace  operating  from  without,  and  controlling 
or  in  any  way  directing  men's  actions,  to  be  subversive 
of  their  fundamental  principle  :  they  contrived,  therefore, 
to  understand  the  words  of  Scripture  throughout  of  the 
natural  good  dispositions  of  men,  whom  they  supposed 
to  find  favour  in  the  sight  of  God  by  their  own  merit, 
and  by  their  own  voluntary  acceptance  of  his  promises 
to  inherit  eternal  life.  St.  August  In,  on  the  contrary, 
maintained  against  them  that  the  mere  desire  for  grace 
is  Itself  a  special  gift  of  God,— a  free  grace  independent  of 
and  antecedent  to  any  human  actions,  to  the  exclusion 
of  any  counteracting  principle;  a  doctrine  which,  If 
ripidly  Interpreted,  seems  certainly 
that  degree  of  liberty  which  is  a  I 
moral  government  of  the  i 

Gracs.  In  the  Fine  Arta,  a  quality  arising  from 
elegance  of  form  and  attitude  combined.  A  figure  may 
be  just  in  it*  proportions,  its  parts  and  members  may  be 
all  perfectly  regulated,  yet  it  may  be  deficient  in  grace. 
It  is  scarcely  possible  in  words  to  express  this  quality,  yet 
it  ia  constantly  seen  In  nature ;  and  It  Is  scarcely  possible 
to  contemplate  a  picture  by  Raffaellu  without  feeling  its 
power. 

GRACE  AT  MEALS,  THE  SAYING  OF.  la  • 
Jewish  custom,  and  appears  to  have  been  sanctioned  by  the 
practice  of  our  Saviour.  ( Mark.  viii.  6. ;  Matth.xlv.  19.) 
It  is  mentioned  by  Jerome  and  Tertullian  aa  usual  among 
the  early  Christiana.  A  custom  of  beginning  meals  by 
prayers  was  common  in  classical  antiquity.  ( Livy,  xxxix . 
43.;  Uuintil.  Dcclam.  301.) 

GRACE,  DAYS  OF,  in  Commercial  Law,  arc  cer. 
tain  days  allowed  by  the  custom  of  merchants  to  be 
added  to  the  time  requisite  for  presentment  of  a  bill. 
Thus,  if  an  instrument  drawn  in  this  country  be  . 
"  a  certain  time  after  date,"  three  daya  of  grace 
added :  a  bill  drawn  on  the  27th  of  August,  payable  "  two 
months  after  dale."  is  therefore  due  on  the  30th  of  Octo- 
ber. So  if  a  foreign  bill  be  drawn  at  one,  two,  or  more 
cea,"  the  daya  of  grace  are  added  to  the  us 
sance  between  London  and  Paris  is  one  cal. 


The 

month  i  a  bill  drawn  in  London  on  Paris,  "  at  one  i 
on  the  3d  January,  ia  consequently  due  on  the  ftth  Fe- 
bruary.  The  number  of  days  of  grace  varies  i 
countries.   In  France  none  are  allowed. 
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G  RACKS. 

GRA'CF.S.  (Gr.x«t'Tt< ;  Lat.  gratia.)  In  Mythology, 
the  three  sinter  goddesses,  Euiffirosvne,  Aglata,  and 
Thalia ;  attendants  on  Venus.  The  Graces,  in  Sculp- 
ture, were  originally  represented  clothed .  but  in  later 
times  entirely  naked.  ( Hor.  Od.  lib.  ill. ;  Pausan.  lib.  ix.) 
In  one  of  the  groups  of  statues  described  by  Pausantas 
they  held  respectively  a  rose,  a  die,  and  a  leaf  of  myrtle. 
In  the  Iliad  they  appear  as  attendants  of  Juno ;  In  the 
Odyssey,  of  Venus.  Their  temples  were  often  dedicated 
also  to  Venus,  to  Cupid,  the  Muses,  Mercury,  or  Apollo. 
( There  is  a  dissertation  on  these  goddesses  by  Massieu, 
Acad,  det  Inter,  vol.  111.) 

Orach*.  In  Music,  ornamental  notes  attached  to 
principal  ones,  such  as  the  appoggiatura,  shake,  &c; 
which  see. 

GRACIO'SO.  The  buffoon  ;  a  favourite  character  on 
the  Spanish  stage.    (See  Quart.  Rev.  vols.  lix.  lxxrlii.) 

CRA'CULA.  (Lat.  graculus,  a  Jam.)  A  genus  of 
Dentirostral  Passerine  birds,  characterised  by  a  mo- 
derately long,  slightly  arched,  and  notched  beak  ;  nos- 
trils situated  anterior  to  the  base  of  the  beak,  oblong, 
open,  and  notched ;  tongue  with  a  short  apex,  often 
hi  lid.  One  species  of  this  genus  (Or  acuta  tristis,  Cuv. ) 
is  a  native  of  India,  and  has  been  imported  into  the 
Inlands  of  Bourbon  and  the  Mauritius,  where  it  is  held  in 
the  highest  estimation  for  the  services  It  performs  In  re- 
straining the  undue  Increase  of  locusts.  The  bird  com- 
monly called  the  mino  grackle  ( Graevla  religiosa  of 
I.inna»us)  Is  the  type  of  the  genus  Euiabe$  of  Cuvler. 

GRADA'TION.  (Lat.  gradus,  a  step.)  In  Painting, 
the  gradual  blending  of  one  tint  into  another. 

Gkada'tion.  In  Music,  a  diatonic  ascending  or  de- 
scending succession  of  chords. 

GRA'DATORY.  (Lat.  gradus.)  A  term  applied  In 
Mammalogy  to  the  extremities  of  a  quadruped  which  are 
equal,  or  nearly  so.  and  adapted  for  ordinary 
on  dry  land.  In  Ornithology,  the  "  pedes  gr 
those  in  which  the  whole  tibia  is  covere " 
GRA'DIENTS.  See  Railways. 
GRA'DUATE.  (Lat.  gradus.)  One  who  has  taken 
a  degree  in  a  college  or  university.   See  Dforek,  Col- 


lege. Univkbsitt. 
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In  Ornithology,  when  the  quill 


DUATF.D 
of  the  tall 

tlons. 

GRADUA'TION.  In  Practical  Astronomy,  the  di- 
vision of  circular  arcs  into  degrees,  minutes,  sc.  This 
Is  an  art  which,  though  depending  on  the  geometrical  pro- 
perties of  the  circle,  requires,  to  be  successfully  executed, 
the  application  of  very  great  practical  skill.  For  the  prin- 
ciples, see  Masrheroni,  Gtomttrie  du  Compos  ;  ana  for 
the  practical  part.7Yang*/rro*#  Account  qf  a  Method  of  Di- 
viding Astronomical  and  other  Instruments,  4rc.  In  the 
PhiL  Trans.  IfVG ;  also  the  article  "  Graduation  "  in 
Brewster's  F.ncyc,  by  the  same  eminent  artist. 

GRADUA'TOR.  Contrivances  for  accelerating  spon- 
taneous evaporation  by  the  exposure  of  large  surfaces  of 
liquids  to  a  current  of  air  have  been  termed  graduators  ; 
and  In  some  salt  works,  where  the  brine  is  strengthened 
by  allowing  a  shower  of  it  to  trickle  over  faggots,  the 
is  called  graduation.  Vinegar  Is  sometimes 
by  suffering  a  mixture  of  alcohol  and 
sly  mixed  with  a  little  vinegar  or  some 
to  filter  through  a  tub  filled  with  beech  shav- 
ings, through  which  a  current  of  air  is  at  the  same  time 
passing. 

GRA'FTING.  In  Horticulture,  the  operation  of  af- 
fixing one  portion  of  a  plant  to  another  In  such  a  manner 
as  that  a  vital  union  may  take  place  between  them. 
Grafting  may  be  performed  both  with  herbaceous  and 
ligneous  plants  ;  but  in  practice  it  is  chiefly  confined  to  the 
latter,  and  more  especially  to  the  propagation  of  esteemed 
varieties  of  fruit  trees.  A  grafted  plant  consists  of  two 
larts :  the  stock  or  stem,  which  Is  a  rooted  plant  fixed 
n  the  ground  ;  and  the  scion,  sometimes,  but  erroneously, 
termed  the  graft,  which  is  a  detached  portion  of  another 
plant  to  be  affixed  to  it.   The  operation  of  grafting  can 

In  physiological  limit 


but  what 


In  general,  all  the  species  of  one  genus  may  be  grafted 
on  one  another  reciprocally  ;  but  this  Is  not  universally 
the  case,  because  the  apple  cannot  be  grafted  on  the 
pear,  at  least  not  for  any  useful  purpose.  In  general,  it 
may  be  presumed  that  all  the  species  of  a  natural  order, 
or  at  least  of  a  tribe,  may  be  grafted  on  one  another:  but 
this  does  not  hold  good  universally.  The  reverse  of  this 
doctrine,  however,  vis.  that  the  species  belonging  to  dif- 
ferent natural  orders  cannot  be  grafted  on  one  another, 
holds  almost  universally  true  ;  and  therefore  a  safe  prac- 
tical conclusion  is,  that  in  choosing  a  stock  the  nearer 
in  affinity  the  species  to  which  that  stock  belongs  is  to 
the  scion  the  more  certain  will  be  the  success. 

Grafting  is  one  of  the  most  Important  operations  (n 
horticulture,  as  affording  the  most  eligible  means  of  mul- 
tiplying and  pcrpctuiting  all  our  best  varieties  of  fruit 
trees,  and  many  kinds  of  trees  and  shrubs  not  so  con- 


GRAMINACEiE. 

veniently  propagated  bv  other  means.  Varieties  of  fruits 
are  originally  procured  by  selection  from  plants  raiss-tl 
from  seed,  but  they  can  only  be  perpetuated  by  some 
mode  which  continues  the  individual  .  and  though  this 
may  be  done  by  cuttings  and  layers,  yet  by  far  the  most 
eligible,  mode  is  by  grafting,  as  it  produces  sti 
plants  in  a  shorter  time  than  any  other  methods. 

Grafting  is  performed  in  a  great  many  different  way*, 
but  the  most  eligible  for  ordinary  purposes  Is  what  is 
commonly  called  splice  grafting,  or  whin  grafting.  In 
executing  this  m«xle  both  the  scion  and  the  stock  nrc? 
pared  down  in  a  slanting  direction;  afterwards  applied 
together,  and  made  fast  with  strands  of  bast  matting.  In 
the  same  manner  as  two  pieces  of  rod  arc  spliced  to- 
gether to  form  a  whip  handle.  To  insure  success,  it  is 
essentially  necessary  that  the  alburnum  or  inner  bavrk 
of  the  scion  should  coincide  accurately  with  the  inner 
bark  of  the  stock  ;  because  the  vital  union  is  effected  by 
the  sap  of  the  stock  rising  up  through  the  soft  wood  or 
the  scion.  After  the  scion  Is  tied  to  the  stock,  the  graft 
Is  said  to  be  made ;  and  it  only  remains  to  cover  the  part 
tied  with  a  mass  of  tempered  clay,  or  any  convenient 
composition  that  will  exclude  the  air.  The  season  Tor 
performing  the  operation  Is,  for  all  deciduous  trees  ami 
shrubs,  the  spring,  immediately  before  the  movement  of 
tho  sap.  The  spring  is  also  the  most  favourable  season 
for  evergreens  ;  but  the  sap  in  this  class  of  plants  being 
more  in  motion  during  winter  than  that  of  deciduotis 
plants,  grafting,  If  thought  necessary,  might  be  per- 
formed at  that  season. 

Grafting  by  approach,  or  inarching,  is  a  mode  of  graft- 
ing, in  which,  to  make  sure  of  success,  the  scion  is  not 
separated  from  the  parent  plant  till  it  has  become  united 
with  the  stock.  For  this  purpose  the  stock  and  the  plant 
containing  the  scion  must  be  growing  close  together  ; 

being  drawn  to  one  side,  and  made  to 
lock,  is  spliced  to  It  by  cutting  off  a  por- 
Jo'n  of  Its  bark  and  wood,  and  a  similar  portion  of  the. 
bark  and  wood  of  the  stock,  applying  the  one  to  the  other 
so  that  their  alburnums  may  Join,  and  then  making  both 
fast  by  matting,  and  excluding  the  air  by  clay,  grafting 
wax,  or  moss.  When  the  scion  has  effected  a  vital  union 
With  the  stock,  its  lower  extremity  Is  cut  through,  so  as 
to  separate  it  from  the  parent  plant,  and  it  now  becomes 
an  independent  graft.  In  this  way  trees  of  difficult  pro- 
pagation may  be  propagated  with  certainty ;  while  if 
any  of  the  other  modes  of  propagation,  whether  by  cut- 
tings or  grafting,  were  adopted,  a  proportion  of  the  cut- 
tings or  scions  would.  In  all  probability,  be  lost. 

Grafting  herbaceous  plants  differs  in  nothing  from 
grafting  such  as  are  of  a  woody  nature,  excepting  that 
the  operation  Is  performed  when  both  stock  and  scion 
are  in  a  state  of  vigorous  growth.  Grafting  herbaceous 
plants  is  but  little  practised  in  P.ngland,  and  on  the  Con- 
tinent chiefly  as  a  matter  of  amusement.  The  only  use- 
ful purpose  to  which  It  has  hitherto  been  applied  is  that 
of  grafting  the  finer  kinds  of  dahlias  on  tubers  of  the 
more  common  and  vigorous  growing  sorts.  In  the 
Paris  gardens  the  tomato  Is 
potato,  the  cauliflowe 
on  another,  as  matter  of  curiosity. 

Grafting  the  herbaceous  shoots  of  uoody 
greffe  herbace  of  the  French  —  is  scarcely  known 
English  gardeners ;  but  it  has  been  extensively  em. 
by  French  nurserymen,  and  even  In  some  of  the  royal 
forests  of  France.  The  scions  are  formed  of  the  points  of 
growing  shoots ;  and  the  stocks  are  also  the  points  of 
growing  shoots  cut  or  broken  over  an  Inch  or  two  below 
the  point,  where  the  shoot  Is  as  brittle  as  asparagus. 
The  operation  is  performed  in  the  cleft  manner  ;  that  is, 
by  cutting  the  lower  end  of  the  scion  in  the  form  of  a 
wedge,  and  inserting  It  In  a  cleft  or  silt  made  down  the 
middle  of  the  stock.  The  finer  kinds  of  ax  alias,  pine*, 
and  firs  are  propagated  in  this  way  In  the  French 
nurseries  ;  ana  thousands  of  Phtus  laricio  have  been  so 
grafted  on  Prists*  sylvestres  in  the  forest  of  FontaJnc- 
blcau.  At  ltopetoun  House,  near  Edinburgh,  this  mode 
of  grafting  has  been  successfully  practised  with 
Smithiana,  the  stock  being  the  common  spruce  fir. 

GRA'LL.E.  (Lat.gralUr,  stilts.)  The. 
of  the  order  of  long-legged  wading  birds. 
r.RA'MINA'CEJS.  An 


ailed  grasses.  In  which  the  parts  of 
cation  are  essentially  perfect,  although  they  are 
unusual  state  in  what  may  Ik*  called  their 
organs.  They  have  neither  calyx  nor  corolla ;  but,  in  lieu 
of  them,  imbricated  scales,  called  pales?  and  glumes :  the 
latter  of  which  give  rise  to  the  name  elumaccoms,  often 
applied  to  these  plants.  They  are  nearly  allied  to  sedgr «. 
from  which  they  differ  In  having  the  sheaths  of  their 
leaves  slit  and  their  stems  hollow.  Corn  of  alt  kinds, 
the  bamboo,  the  sugar-cane,  many  kinds  of  pasture  plants, 
and  reeds,  belong  to  different  species  of  Graminatr*. 
Ergot  is  the  ovary  of  rye  attacked  by  a  fungus  called 
Ergolatia  ahortans.  The  flinty  surface  of  the  stems  or 
I  straw  renders  many  valuable  for  domestic  use,  as  for 
|  forming  the  plat  from  which  straw  bonnets,  Ac.  arc 
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The  systematical  arrangement  of  grasses 
n  a  difficult  and  unsatisfactory  talk,  and  ha*  occupied 
the  mention  of  many  botanltU.  The  most  recent  work 
upon  the  subject  is  Kunth's  Agrostographia,  published 
ax  BWtin  in  1936.  Sinclair's  Horlui  Grauiineus  IVobur- 
wis  is  a  useful  account  of  the  relative  qualities  of  pas- 
t^rf  trasses. 

GRAMMAR.  <Gr. 
rstticmlari;  from  y^uam,  I  write.)  The  science  which 
tu  for  iu  object  the  laws  which  regulate  human  tan- 
nage. Language,  in  its  widest  acceptation,  may  be 
(i»Saed  to  be  the  expression,  by  means  of  outward  signs, 
what  passes  in  the  mind.  If,  therefore,  it  Is  to  admit 
d  roles,  or  general  laws,  it  is  plain  that  we  must  seek 
t!j'<w  laws  either  In  the  constitution  of  the  mind  where 
it  originates,  or  of  the  outward  materials  of  which  it  is 
"'■npo-ed.  rhese  are  either  -nmnU,  visible  images,  or 
rrstare*.  The  first  two  of  these,  as  admitting  of  the 
freest  variety,  and  capable  of  being  most  easily  dis- 
"Squished  from  each  other,  form  by  far  the  most  con- 
•  v-<:>-  part  of  language,  ami  that  part  alone  which 
^Tammar  takes  account  of.  The  material  of  language, 
't  l-  s-uml,  capable  ot  anal  y»  is  into  a  definite 
It  is  not  our  object  at  pre- 


j«*t  matter  of  philosophical  grammar,  properly  so 
Ad  analysis  of  our  mental  faculties  must  therefore  pre- 
ft-fr  any  attempt  to  define  the  province  and  settle  the 
principles  of  grammar.  Of  the  various  divisions  of  the 
human  faculties  proposed  by  philosophers,  we  shall 
*iopt.  at  best  suited  to  our  purposes,  that  which  dis- 
tifijrtnshes  them  into  two  grand  classes,  —  the  province  of 
election,  and  that  of  perception  or  intellection.  The 
^criminating  mark  or  the  former  class,  under  which 
»f  include  alike  the  outward  senses  and  the  inner  sense 
or  emotion,  is  this,  that  the  faculties  which  it  includes 
topty  a  state  of  mind  or  consciousness,  and  that  only. 
Br  perception  or  intellection,  on  the  other  hand,  are 
meant  those  states  of  mind  which  refer  to  a  real  or  sup- 
posed  object,  out  of  the  mind  itself.  "  To  know  "  and  "  to 
tn»m  nothing  "  are  contradictory  conceptions ;  every  act 
of  know ledge  implies  at  once  an  object  and  a  mind  to 
•Men  that  object  is  present.  Each  of  these  portions  of 
tie  mind  has  its  appropriate  expression,  its  peculiar 
i  of  emotion  is  common  to  men 
part,  of  certain 
capable  of  being 
'  rules  at  all,  must  rest  for  those  rules  on  phy- 
Mological  considerations,  which  form  the  province  of 
philosophical  grammar.  We  must  seek  that  province, 
roj^equently,  In  the  language  of  intelligence  or  reason. 
lUtional  discourse,  or  human  language,  may  be  figura- 
tively expressed  as  the  outward  type  or  Jorm  which 
thoughts,  and  the  laws  which  regulate  them,  impress  on 
tbe  material  of  sound.  In  the  words  of  Plato,  "  reason 
<-rA  ilin-ourse  are  one ;  only  the  lormer,  as  the  nnncr- 
Mtioo  of  the  soul  with  herseli,  which  goes  on  without 
toe  intervention  of  sound,  has  obtained  among  us  the 
mrae  of  discourse  of  reason."  We  do  not  deny  that 
imguage,  in  this  limited  sense,  mar  become  the  ex- 
pression of  emotion  in  ourselves,  ana  excite  emotion  in 
«heri.  Both  these  objects,  however,  it  can  effect  only 
*u4iaifiy :  the  first,  by  converting,  through  reflection, 
*»  emotion  Into  an  object  of  consciousness  ;  by  render- 
ing it  intelligible  to  ourselves,  then  intelligible  to  others  : 
second,  only  through  the  understanding  of  those 
»ho«n  we  address.   The  laws  of  language  must  there 


fore  correspond  with  the  laws  of  the  intellect :  if  there 
"  uy  thing  universal  and  necessary  in  the  one,  its  re- 
pffsenutiTe  or  linage  must  be  found  repeated  in  the 
«<wr.  But  the  necessary  laws  of  thought  are  the  object 
"«fter  of  logic.  It  might,  therefore,  seem  that  logic 
•n*  universal  grammar  are  convertible  terms.  Both 
•fences  consider  alike  the  forms  of  the  intellect;,  and 
tlx  right  mode  of  expressing  these  forms  in  language. 
i»<rt  they  differ  in  this,  that  logic  considers  the  in- 
tellectual process  primarily,  and  Its  expression  in  Ion- 
*'■+£<■  i.'il)  im.:di-nt.ill}  ,  whereas  grammar  considers 
the  former  only  in  so  far  as  it  conduces  to  the  right  un- 
Standing  and  due  regulation  of  the  latter.  Having 
previously  distinguished  philosophical  from  merely 
practical  or  empirical  grammar,  we  may  now  distinguish 
philosophical  grammar  itself  into  universal  and  par- 
ticular. The  first,  as  we  have  seen,  corresponds  to 
logic :  —  as  the  one  Is  the  science  of  those  conditions 
*!JKh  must  be  presupposed  In  order  to  render  thought 
iU)0  intelligence  possible  ;  so  the  other  contemplates  the 
^ndttions  which  are  to  render  possible  the  outward  ex- 
of  thought  and  intelligence.  The  same  relation 
*fuch  universal  grammar  bears  to  logic,  particular 
rrarnmar.  philosophically  treated,  may  be  said  to  hold  to 
»*  kindred  science  of  psychology.  It  considers  the  ex- 
Ptnmmui  Uws  of  the  mind  with  the 


which  universal  grammar  contemplates  those  that  are 
necessary.  It  takes  Into  the  account  the  effects  of  ac- 
cidental association,  in  order  to  explain  the  idioms  or 
peculiarities  of  the  particular  language  before  it.  It 
calculates,  so  to  speak,  the  disturbing  forces  w hich  act 
on  the  general  law. 

In  developing  the  principles  of  universal  grammar,  wo 
shall  consider,  In  order,  the  various  kinds  of  words  or 
"  parts  or  speech"  into  which  language  is  i 
tinguished. 

The  first  class  of  words  corresponds  to  the  faculty 
called  by  logicians  apprehension,  or  simple  appre- 
hension. They  are  commonly  named  nouns,  or  sub- 
stantives, or  vouns  substantive ;  and  express  either  indi- 
viduals,as"John,  Charles;"  or  classes,  as"  man,  animal." 
Tbey  are  called  substantives,  because  they  express  a 
real  or  supposed  substance  ( Lat.  sub,  stare),  a  something 
which  is  conceived  to  stand  under,  or,  in  scholastic 
language,  to  be  the  support  of,  certain  qualities.  These 
qualities  may  in  their  turn  be  considered  as  substances, 
and  expressed  by  substantives,  as  whiteness,  greenness. 
When  considered  in  relation  to  the  substance  of  which 
they  are  properties,  tbey  constitute  the  second  class  of 
words,  —  adject  I**,  or  i 
white  horse,  a  dazi ling  WDiteness 

in  the  former  case  is  regarded  as  a  quality, 
by  an  adjective,  is  In  the  second  converted 
into  a  substance,  itself  the  support  of  other  properties. 

Thus  far  the  only  intellectual  power  Implied  in  lan- 
guage is  that  of  forming  general  conceptions.  A  con. 
ception,  when  formed,  is  capable  of  being  resolved  hack 
Into  its  constituent  parts,  in  the  conception  "  stag  "  we 
find  the  property  of  swiftness  contained.  This  attribution 
of  a  quality  to  a  substance  is  what  logicians  call  a  jvdg- 
tnent ;  its  expression  in  language  is  an  affirmation,  or 
proposition.  The  sign  of  this  attribution  is  called  the 
copula  :  "  The  stag  is  swift."  Every  judgment  which 
has  regard  to  matter  of  fact  considers  an  event  either  as 
past,  present,  or  future :  "  The  hair  teas  light,  is  dark, 
will  be  grey."  When  the  attribute  property  or  quality 
is  combined  with  the  copula  or  word  signifying  the  al- 
flrmation  or  attribution,  a  third  class  of  words  is  pro- 
duced, to  which  we  give  the  name  of  verbs.  Thus  In- 
stead of  saying,  "  the  sun  is  bright,"  we  may  say,  "the 
sun  shines  ; "  where  the  latter  form  of  expression  Is 
equivalent  to,  or  capable  of  being  analysed  into,  the 
former.  A  verb  is  therefore  a  compound  part  of  speech, 
consisting  of  an  adjective  and  a  copula  or  affirmation, 
and  signifying  not  only  the  conception  of  a  property, 
but  our  perception  or  judgment  that  such  property  docs 
inhere  or  belong  to  some  substance,  or  else  that  it  has 
belonged  or  will  belong  to  It.  The  relation  between 
property  and  substance,  expressed  in  every  proposition, 
may  be  differently  stated  as  the  relation  of  part  to  whole, 
of  species  to  genus,  of  individual  to  species  ;  distinctions 
which  do  not  concern  us  at  present,  inasmuch  as  gram- 
mar, no  less  than  logic,  has  regard  only  to  our  mode  of 
conceiving  things,  not  to  things  as  tbey  arc  in  themselves. 

The  three  parts  of  speech  which  we  have  thus  analyzed 
—  the  substantive,  the  adjective,  and  the  verb  —  are  called 
the  primary  or  essential  parts  of  speech.  They  are 
those  without  which  no  discourse  could  take  place,  no 
act  of  judgment  be  communicated;  in  other  words,  with- 
out which  no  sounds  could  have  mtauing.  The  parts  of 
speech  which  remain  to  be  considered  are  the  pronoun, 
the  article,  the  adverb,  the  preposition,  the  conjunction, 
the  interjection. 

The  pronoun  is  so  called  from  its  being  a  substitute 
for  a  noun ;  a  compendious  contrivance  to  avoid  re- 
petition, or  needless  and  inconvenient  specification :  as, 
"  John  is  tall  and  he  is  handsome,"  which  is  equivalent  to 
saying  "  John  Is  tall  and  John  Is  handsome."  They  are 
commonly  subdivided  into  personal  or  substantive,  ad- 
jective, demonstrative,  relative,  indefinite,  and  interro- 
gative pronouns. 

Articles  are  words  joined  to  substantives,  for  the  pur- 
pose ol  defining  whether  the  substance  or  conception  is 
to  be  understood  in  a  general  sense,  or  In  particular  re- 
lation to  an  individual.  When  the  first  is  our  intention, 
we  use  in  English  no  article  whatever :  as,  "  Man  is 
corrupt ; "  by  which  we  mean  that  corruption  is  an  attri- 
bute of  the  genus  "  man,"  and  not  of  any  particular  in- 
dividual to  the  exclusion  of  others.  In  Greek,  however, 
the  use  of  the  article  is  frequently  equivalent  to  the 
omission  of  it  in  English,  as  n  ivrwt.ee,  piety.  If  we  used 
the  article  a  or  an,  we  should,  in  most  instances,  mean 
that  some  individual  or  other  of  the  species  was  contem- 
plated: "  I  saw  a  horse."  When  we  use  the  definite  ar- 
ticle the.  we  mean  to  specify  which  Individual  of  the  spe- 
cies we  have  in  view. 

The  adverb  derives  its  existence  from  the  difficulty  of 
defining  by  one  word  the  precise  quality  of  a  particular 
object.  W  hen  we  say  a  thing  is  "  green/*  we  may  call  up 
In  the  minds  of  our  hearers  the  image  of  a  very  different 
shade  of  greenness  from  that  which  we  arc  describing.  If 
we  say  it  Is  "eery  green,"  our  language  is  more  definite.  An 
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Of  speech,  joined  with  adjectives  or  verbs  to  define  more 
accurately  the  degree  of  the  quality  or  circumstances  of 
the  action  predicated.  That  it  is  not  an  essential  part  of 
language  is  evident  from  the  circumstance  that  its  place 
may  be  supplied  either  by  a  termination,  as  "  greenisA," 
for  "  rather  green  ; "  or  by  a  periphrasis,  as  "  he  walks 
with  speed,"  instead  of  "  he  walks  rapidly." 

Prepositions  are  tho»e  parts  of  speech  which  express 
relations  between  substances,  and  are  consequently  joined 
only  with  substantives ;  as,  "from  the  city  to  the  country." 
We  shall  consider  them  more  at  length  when  we  come  to 
treat  of  the  inflections  of  words. 

press  objective  relations,  so  cpn- 
to  represent  those  of  a  subjective 
s ;  or  those  relations  which  we  perceive  to  exist  be- 
the  Judgment*  of  our  own  Intellect,  whether  of 
mere  succession,  of  inference,  or  the  like.  They  are 
consequently  used  to  connect  propositions  together  ;  as. 
'•  John  is  wise,  therefore  he  is  good ; "  "  John  is  wise  be- 
cause  he  is  good,"  Ac.  They  are  to  the  syllogistic  fa- 
culty, or  the  faculty  which  perceives  the  connection  and 
dependence  of  simple  judgments,  what  the  copula  Is  to  the 
faculty  which  forms  these  judgments.  As  the  one  forms 
words  into  propositions,  so  the  other  are  necessary  to 
combine  propositions  into  sentences. 

The  interjection  is  the  expression  of  emotions,  and 
emotions  only.  It  is  not,  therefore,  confined  to  human 
discourse ;  and  as  it  has  nothing  to  do  with  the  operations 
of  the  intellect,  is  incapable  of  logical  combination  with 
other  words.  It  might  therefore  be  doubted  whether  it 
can  with  propriety  be  called  a  part  of  speech  or  not. 

We  have  said  that  the  last-mentioned  "  parts  of  speech  " 
were  not  necessary  constituents  of  language.  We  so  far 
qualify  that  assertion.  In  regard  to  prepositions  in  parti- 
cular, as  to  admit  that  they  are  the  expressions  and  modes 
of  conception  which  the  human  understanding  unavoid- 
ably forms.  Whether,  in  technical  language,  the  necessity 
be  a  format  or  a  material  necessity,  we  forbear  to  discuss 
at  large  ;  since  it  is  a  subject  on  which  logicians  are  not 
We  ourselves  are  Inclined,  with  Kant,  to  think 


formal.  We  conceive  the  relations  of  cause  and  effect, 
time  and  place  of  action  and  passion,  to  be  as  much 
pure  e<  ■  <■  ■ 


form  on 


languages 
sentativc  \ 


the  necessity  for  the  primary  parts  of  speech.  They  differ, 
however,  in  this,  that  the  latter  must  enter  into  every 
proposition  to  render  It  a  proposition  at  all ;  while  those 
we  are  now  considering  may  or  may  not,  according  to  the 
matter  in  hand.  In  all  languages  they  are  expressed 
more  or  less  perfectly.  In  our  own,  and  in  the  other 
branches  of  the  Teutonic  stock,  this  expression  is  effected 
in  two  ways.  Either  the  relation  intended  to  be  implied 
is  expressed  by  an  affix  or  prefix  to  the  radical  or  abstract 
portion  of  the  word  itself;  or  the  relation  Is  regarded  as 
abstracted  from  all  particular  objects  between  which  it 
might  be  conceived  to  subsist,  and,  so  abstracted,  is  em- 
bodied in  a  distinct  word  or  particle.  Thus  what  the 
Latins  expressed  by  the  termination  o  or  t,  as  "domino," 
"nubi,"  is  represented  in  English  by  the  prepositions  "to" 
or  "  for."  Generally  speaking,  the  earlier  a  language  the 
richer  it  is  found  to  be  in  terminations  ,  which,  as  the 
faulty  of  abstraction  becomes  habitual,  are  commonly 
abridged  in  number,  and  replaced  by  particles.  A  word 
which  admits  a  variety  of  such  modifications  is  said  to 
be  declinable.  The  only  declinable  or  inflected  parts  of 
speech  are  the  substantive  and  the  verb,  and  in  some 
the  adjective  and  participle,  with  the  rcpre- 
arts  of  speech,  the  pronoun  and  article.  The 
of  this  is  sufficiently  obvious.  It  is  between  sup- 
that  the  relations  of  cause  and  effect 
and  those  of  place  are  conceived  to  exist .  while  the  re- 
lations of  time  pertain  to  action  and  passion,  or  those 
changes  in  the  state  of  substances  which  are  expressed 
in  language  by  verbs.  The  declension  of  adjectives  Is  an 
anomaly  in  language.  It  probably  results  from  the  fa- 
cility with  which  we  convert  in  our  thoughts  a  quality 
or  attribute  into  a  substance:  unless  it  is  to  be  accounted 
for  by  what  grammarians  call  •'  attraction ; "  a  supposed 
influence  which  the  inflexion  of  a  word  exerts  over  those 
immediately  In  contact  with  it,  and  which  is  owing  partly 
perhaps  to  the  desire  of  euphony,  and  partly  to  a  con- 
fusion of  thought,  the  effect  of  association.  The  sum 
total  of  the  modifications  which  the  words  of  a  language 
adroit  constitute  what  is  called  the  accidence  of  that  lan- 
guage. The  circumstances  under  which  such  modifica- 
tions or  inflexions  take  place  are  the  subject-matter  of 
that  part  of  grammar  which  is  named  syntax.  These 
inflexions  are,  in  nouns,  case,  number,  and  gender ;  In 
verbs,  tense,  mood,  person,  and,  in  most  languages,  num- 
ber. 

The  cases  of  nouns  are  the  expression  of  the  relations 
of  substances.  In  Latin  there  arc.  besides  the  nominative, 
or  absolute  form  of  a  conception,  and  the  vocative,  used 
in  addressing  or  calling  to  another  person  (a  compound 
of  a  noun  and  an  interjection),  four  cases  properly  so 
I ;  the  genitive,  the  dative,  the  accusative,  and  the 


ablative.  Of  these  the  English  language  retains  In  its 
nouns  one  only,  the  genitive ;  in  its  pronouns  two,  the 
genitive  and  accusative.  All  other  cases  it  replaces  by 
prepositions. 

The  genitive  case  expresses  the  relation  of  property. 
A  single  conception  is  capable  of  being  analyzed  Into  a 
number  of  constituent  parts,  which  are  either  nc 
to  the  whole  conception,  or  bound  up  with  it  by 
ation  more  or  less  habitual.  We  represent  this 
in  language  by  some  change  either  In  the  word' 

"es  the  property,  or  in  that  which  denotes  the  con- 
_  substance.  The  Last  Is  the  case  in  most  European 
languages.  Thus,  we  speak  of  a  "  horse's  colour,  of 
"  Socrates'  philosophy.'' 

The  dative  case  Implies  participation  in  the  effect  of 
an  action,  expressed  In  English  by  the  preposition  "  to" 
or  "  for."  "  Dedi  «!."_«•  I  gave  it  to  Arm  ,"  where  Use 
effect  of  my  act  of  giving  is  shared  only  by  another. 

The  accusative  is  used  where  the  effect  of  an  action  is 
conceived  as  passing  over  entire  to  another  substance  : 
"  Laceravi  librum,'  — "  I  tore  the  hoohi"  where  the  whole 
of  the  immediate  effect  is  conceived  as  confined  to  the 
book  which  I  tear.   It  is  also  called  the  objective  case. 

The  ablative  case,  if  we  regard  its  etymology  only,  we 
should  define  to  be  that  which  expresses  loss  or  privation. 
In  this  sense  It  ought  to  be  considered  as  a  modification 
of  the  dative,  or  the  case  which  expresses  the  incidental 
or  participated  effects  of  an  action  ;  and  we  accordingly 
find  that  in  Latin  the  English  preposition  "  from"  is 
frequently  expressed  by  the  dative.  There  is,  however, 
a  kind  of  relation  which  no  other  case  serves  precisely  to 
convey,  that  of  outward  proximity,  which  is  expressed 
in  English  by  such  prepositions  as  at,  near,  by,  upon,  and 
in  Latin  by  the  ablative  case,  which  consequently  is  not 
so  useless  or  superfluous 
have  considered  it  to  be. 

Besides  the  Inflexion  of  case,  nouns  admit,  in  most 
languages,  those  of  number  and  gender.   The  latter  is  a 


mere  generalisation  from  experience  t  and  though  it  may 
be  convenient  to  have  a  termination  to  designate  it,  it  is 
not  necessary,  as  is  apparent  from  our  own  language, 
which  expresses  this  distinction  only  in  its  pronouns,  and 
in  some  few  of  its  substantives.  Our  conceptions  of 
are  doubtless  conditions  of  our  mental  coustl- 
They  may  be  generalised  under  the  forma  of 
unity  simple,  unity  comprehensive,  and  plurality.  Unity, 
whether  regarded  simply  or  as  an  aggregate,  is  expressed 
by  the  singular  number.  Many  languages,  besides  sin- 
gular and  plural,  have  a  form  to  denote  duality,  or  /seo 
things  together  ;  a  fact  which,  probably,  is  owing  to  the 
duality  of  the  parts  of  the  human  body,  as  the  hands, 
feet,  sc.  . 

We  proceed  to  consider  the  different  kinds  of  verbs, 
and  their  modifications.  Verbs  are  divided  into  transi- 
tive, intransitive,  and  passive.  They  admit  necessarily 
of  time  and  mood  ;  accidentally  and  by  usage  of  person 
and  number. 

A  property,  taking  the  word  in  the  most  general  sense 
of  which  it  Is  capable,  may  be  conceived  either  as  a  state, 
a  process,  or  as  a  power  in  action.  To  the  first  two 
correspond  the  verbs  commonly  called  intransitive,  or 
neuter,  as  "  I  rest,"  "  I  grow."  "  I  fall."  When  a  power 
is  In  action,  we  measure  it  by  its  effects  on  some  sub- 
stance ;  we  conceive  the  action  as  passing  on  to  another 
object,  as  "  the  clouds  bring  rain.''  The  verb  which  ex- 
presses this  transition  is  called  the  verb  active  or  transi- 
tive. But  not  only  arc  we  able  to  conceive  an  object 
exerting  power  ;  we  may  also  consider  it  as  susceptible 
of  influence  or  change  from  the  action  of  another  objt 
This  Is  expressed  by  the  verb  passive,  as  "  the  dog  t 
beaten."  Many  other  modifications  of 
have  their  appropriate  forms  in 
Such  are  the  verb  middle  or  reflex  in  Greek,  the  verbs 
frequentative  and  desiderative  (n  Greek  and  Latin.  These, 
however,  arc  matters  of  idiom,  not  of  universal  neces- 
sity. 

Equally  extensive  with  the  conceptions  of  cause  and 
effect  is  that  of  time,  as  the  universal  condition  of  all 
change  in  nature.  The  words  which  signify  the  one 
must  therefore  be  capable  of  expressing  the  other.  Hence 
the  necessity  for  tenses  In  verb- ,  or  the  inflexions'  which 
determine  the  time  of  the  action,  as  present,  past,  or  fu- 
ture. We  may  further  abstract  an  action  from  its  re- 
lation to  time  altogether  ;  and  this  abstraction  is  in  some 
languages,  as  in  the  Greek,  represented  by  a  form  ap- 
propriate to  the  purpose,  called  the  aorist. 

The  modifications  of  verbs  which  we  have  been  con- 
sidering concern  change  or  action  objectively,  or  in  re- 
lation to  the  substances  which  they  are  supposed  to  affect. 
Our  judgments  themselves  are  also  liable  to  certain  mo- 
difications, which,  as  regarding  only  the  way  in  which 
we  conceive  of  events,  may  be  said  to  constitute  the  sub- 
junctive conditions  of  verbs.  Our  knowlege  of  an  oc- 
currence may  be  either  certain  or  uncertain ;  and  un- 
certain either  absolutely,  or  only  under  particular  sup- 
positions. When  we  simply  express  our  judgment  that 
a  thing  is,  has  been,  or  will  be,  in  sue! 
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ively,  or  in  the  indicative 
a  thing  as  possible  merely,  we 
'  in  English  by  the  aux- 
-  may"  or  "  might."  When  we  speak  of  It 
for  Its  occurrence  on  certain  condition!,  or 
1  of  it!  occurrence  ai  connected  with  certain  pro- 
1  or  inevitable  consequences,  we  use  the  conjunctive 
I  would  go,  if  be  would  let  me."  Different 
language*  express  these  modifications  of  judgment  more 
or  less  perfectly  ;  none,  perhaps,  with  absolute  accuracy. 

Two  other  modal  forms  still  remain  to  be  considered. 
They  have  been  called  by  grammarian*  the  imperative 
u>d  optative  moods,  as  conveying  the  expression  of  a 
command  or  a  wish.  They  may  be  included  under  the 
general  term  of  desiderative,  and  imply  at  once  the  con- 
ception of  an  event  and  our  desire  that  that  event  snould 
take  place.  They  may  therefore  b  •  regarded  as  forming 
the  connecting  link  between  verbs  and  interjections ;  be- 
tween the  words  which  belong  to  the  perceptive  and 
those  which  pertain  to  the  emotive  part  of  our  nature. 
What  is  commonly  named  the  infinitive  mood  may 
as  the  point  of  transition  from  a  verb 
to  a  substantive.    It  is,  so  to  speak,  a 


GRAVEL. 


or  a  proposition  as  eor- 
:  e.g.  "  To  d,e  ii gain." 
d  as  a  separate  part  of 


reedy  as 

The  participle  is  usually  ranked  as  a  separate  part 
tpeech.  It  may  be  said  to  hold  the  same  intermediate 
place  between  a  verb  and  an  adjective,  as  the  infinitive 
holds  between  a  verb  and  a  substantive.  It  possesses  all 
the  properties  of  the  verb,  save  affirmation  ;  that  is  to 
say,  to  the  properties  of  the  adjective  it  adds  the  power 
of  denoting  time. 

The  attribution  to  verbs  of  number  and  person  is  lo- 
gically as  anomalous  as  it  is  to  assign  gender  and  number 
to  adjective*.  Most  languages  fall  into  this  error,  which 
is,  however,  susceptible  of  a  very  easy  historical  solution. 
It  arose,  doubtless,  from  the  original  custom  of  annexing 
'-le  pronoun  to  the  termination  of  the  verb,  and  continuing 
the  use  of  the  inflection  after  its  import  had  been  forgotten, 
ud  when  the  pronoun  had  been  formed  into  an  inde- 
part  or  speech. 

who  wish  to  investigate  the  principles  of  gram- 
closely,  would  do  well  to  consult  Mr.  Harris's 
,  perhaps  the  most  complete  philosophical  treatise 
iraar  that  has  appeared  in  England.  See  also  the 
*  Grammar,"  in  the  Encyclopedia  Mctropolitana, 
ions  of  Mr.  Home  Tooke  on 
are  ably  confuted.  Professor  Thiersch,  in 
bis  Greek  Grammar,  some  time  since  translated  into 
Knglish.  has  interspersed  some  ingenious  and  valuable 
inquiries  into  the  general  principles  of  language,  from 
»»bic h  the  studeut  may  derive  many  important  hints. 

GRAMM  A'RIAN.  Literally  one  versed  in  grammar ; 
but  the  term  was  used  by  the  classic  ancients  as  a  title  of 
boDoorable  distinction  for  all  who  were  considered  learned 
in  any  art  or  faculty  whatever.  (See  Vossius's  work  on 
Grammar.) 
GRANA'DE.    See  Grenade. 

GKA'NAKV  (Lat.  granura,  com.)  A  building  in 
which  to  lay  or  store  corn,  especially  that  designed  to  be 
kept  a  considerable  time.  V  arious  scientific  principles 
have  been  laid  down  for  the  erection  of  buildings  of  this 
nature,  of  which  the  reader  will  find  a  full  account  in 
t't  Cucl'pa-dia  ,  but  the  most  curiou.,  a*  well  a*  most 
efficient  contrivance,  for  housing  and  keeping  grain  in 
rood  order,  are  to  be  met  with  in  some  parts  of  Sicily, 
fhey  consist  either  of  excavations  into  calcareous  rocks, 
in  the  ground  shaped  like  a  bottle,  walled  up, 
"  waterproof  by  the  neck  of  the  bottle  being 
'  with  a  stone  fastened  with  gypsum, 
about  200  saline,  or  about  1600  English 
els  of  corn,  which  may  be  thus  preserved  lor  an 
Kiiaite  period ;  at  least  it  has  been  found  in  perfectly 
food  condition  after  the  lapse  of  a  century.  { Simond, 
;..  2S.  ;  Swinburne,  vol.  il.  p.  405.) 

GRAND.  (Fr.)  In  the  Fine  Arts,  a  quality  by  which 
the  highest  degree  of  majesty  and  dignity  is  imparted  to 
a  work  of  art.  Its  source  is  in  form  Treed  from  ordinary 
and  common  bounds,  and  to  be  duly  felt  requires  an  in- 
vestigation of  the  different  qualities  by  which  great  and 
extraordinary  objects  produce  impression  on  the  mind. 

GRANDE'E.  (Span,  grande ;  from  grande  de  Es- 
swsVi.)  The  highest  title  of  Spanish  nobility.  The  col- 
lective body  of  the  higher  nobility  in  Spain  is  termed  la 
frandeza.  They  were  originally  the  same  with  the  ricos 
kvmbrrt.  Grandees  bear  different  titles — duke,  marquis, 
&e. ;  but  there  is  no  essential  difference  of  rank  between 
these  titles  :  all  are  equal  among  themselves.  Grandee- 
ships  descend  through  females,  and  thus  become  accu- 
mulated in  families.  (Quart.  Rev.,  1438.) 
GRAND  JURY.   Sec  Jury. 

GRANGE.  A  farm-yard  or  farmery,  which  consists 
of  a  farm-house,  and  a  court  of  offices  for  the  different 

ued  in  farming,  and  also  of 
poultry  houses,  &c.   See  Farm- 
us©,  or  Fakmlky. 
GRA'NITE.  A  crystalline  aggregate  of  quarts,  felspar. 


geologists  as  of  igneous  origin, 
ided  from  below,  so  as  to  elevate 


It  is  regarded  by 
and  as  having  been  prot rut 

and  dislocate  the  adjacent  strata,  and  occasionally  to  pe- 
netrate them  In  the  form  of  veins.  Granite  is  a  hard  and 
generally  durable  rock,  and  of  vast  importance  as  a  build- 
ing material,  and  in  its  applications  to  pavements.  The 
crystals  of  felspar  are  sometimes  very  large  and  distinct, 
and  constitute  the  whitish  imbedded  masses  which  are 
seen  in  such  perfection  In  some  of  the  granite  pavements 
of  London,  especially  of  London  and  Waterloo  Bridges. 
When  the  mica  prevails  in  granite,  its  texture  becomes 
lamellar,  and  it  passes  Into  the  rock  which  has  been 
railed  gneiss :  which  again,  by  the  gradual  secession  of 
the  felspar,  degenerates  Into  mica-slate.  There  are  some 
kinds  or  granite  which  are  undergoing  rapid  disintegration 
and  decay,  In  consequence  of  the  joint  action  of  air  and 
water  upon  the  felspar ;  the  potash  of  wbich  appears  to 
be  removed,  and  the  residue  falls  into  a  white  powder, 
com|>osed  chiefly  of  silica  and  alumina  in  a  state  of  veiy 
fine  division  :  it  is  thus  that  the  celebrated  Cornish  clay 
Is  produced,  which  is  in  such  request  for  the  purposes  of 
pottery.  The  curious  district  in  which  the  Carglaise 
tin  mine,  near  St.Austle.  Is  situate,  is  a  good  and  cha.ac- 
teristic  specimen  of  decomposing  granite.  See  Geology 

Os&AMrVORJE.  (Lat.  granum,  agrafsi  {  voro./ro/.) 
The  name  given  by  Tcmmlnck  to  an  order  of  birds,  in- 
cluding thelnsessorial  speclts, which  feed  on  grains :  other 
animals  with  a  similar  diet  are  termed  "  granivorous." 

GRANT.  In  Law,  a  mode  of  conveyance  by  deed,  ap- 
propriate to  estates  in  lands  and  tenements  not  in  pos- 
session, and  also  to  incorporeal  hereditaments. 

GHA'NULATE.  (Lat.  grana,  o  grain.)  When  a 
surface  Is  beset  with  many  very  small  elevations  like 
shagreen. 

GRA'NULATION.  The  method  of  dividing  metallic 
substances  into  grains  or  drops.  It  is  usually  effected  by 
pouring  the  melted  metal  Into  water  ,  and  If  fine  division 
is  required,  it  must  pass  through  a  perforated  ladle  or 
sieve  ;  and  In  order  to  obtain  spherical  particles,  It  must 
fall  from  such  a  height  as  to  have  become  solid  before  It 
meet*  with  the  water:  hence  the  height  of  the  towers  in 
which  shot  is  made. 

GRA'NU  LAT  IONS.  This  term  Is  applied  to  the 
little  granular  formations  which  arise  in  sores  that  are 
healing,  and  by  which  the  destroyed  parts  are  filled  up 
and  the  edges  brought  together.  When  healthy  they  are 
of  a  red  colour,  not  exuberant ;  when  unhealthy  they  are 
pallid,  and  become  soft,  spungy,  and  irregular. 

GRAPE-SHOT.  In  Artillery,  a  quantity  of  small 
shot  put  into  a  canvas  bag,  and  corded  together  in  the 
form  of  a  cylinder,  the  diameter  of  which  is  adapted  to 
the  piece  of  ordnance  from  which  it  is  intended  to  be 
discharged.    It  is  uow  superseded  by  canister-shot. 

GRAPHO'METER.  (Gr.  >-;«£«,  /  write,  and  sjmm, 
measure.)  A  mathematical  instrument  used  in  land  sur- 
veying ;  otherwise  called  a  semicircle. 

GRA'PHlTE.  (Gr.  y$*$*.)  The  substance  impro- 
perly called  black  lead,  of  which  pencils  are  made.  It 
(s  a  peculiar  form  of  mineral  carbon  with  a  trace  of  iron. 
The  finest  is  found  only  at  Dorrodale  in  Cumberland. 
Coarser  varieties  are  not  uncommon. 

GRA'PNEL.   A  small  anchor  for  a  boat. 

GRA'PPLING  IRONS.  Small  grapnels  with  four 
flukes  for  securing  ships  together  in  action. 

GRA'PTOLITRS.  ( Gr.><<**»,  /  u  -tite  ,  Xi9vt,a  stone.) 
A  genus  of  fossil  Zoophiles,  nearly  allied  to  the  existing 
sea-pens  (Pennatulte)  found  in  the  bituminous  shales 
of  the  Silurian  sandstone  deposits. 

GRASSHOPPER.   See  Locust. 

GRASS  LAND.  In  Agriculture,  land  kept  pcr- 
etually  under  grass,  as  contrasted  with  land  whi< 


1  which  is 
tillage.  Perpetual  grass 
lands  are  generally  such  as  from  the  soil  and  situation 
are  too  moist  to  be  ploughed  with  advantage,  or  too 
hilly  and  irregular  on  the  surface  to  be  ploughed  at  all. 
Hence  we  have  hill  pastures,  and  low  moist  meadow  s. 
The  former  admit  of  very  little  improvement,  excepting 
that  of  drainage,  and  occasionally,  in  low  hill!,  of  ir- 
rigation ;  while  the  latter  may  not  only  be  drained,  but 
may  be  manured,  and  in  some  cases  irrigated.  See  Pas- 
ture, Meadow,  and  Irrigation. 

GRATE,  may  be  described  as  the  Iron  frame  and  bars 
for  holding  the  fuel  burnt  in  our  fireplaces.  It  is,  how- 
ever, confined  to  the  use  of  coal ;  wood  fires  being  better 
kept  up  on  what  are  called  "  dogs." 

GRAU'WACKE.  A  German  miner's  term.  Implying 
grey  rock;  adopted  in  Geology  to  designate  some  of  the 
lowest  secondary  strata,  which  form  the  chief  part  of  the 
transition  rocks  of  some  geologists.  See  Geology. 
GRAVE  In  Music.  See  Allegro. 
GRA'  VEL.  A  term  applied  to  a  well-known  material 
of  small  stones,  which  vary  in  size  from  a  small  ptta 
to  a  walnut,  or  something  larger.  It  is  often  intermixed 
with  other  substances,  such  as  sand,  clay,  loam,  flints, 
pebbles,  Iron  ores,  Ac,  from  each  of  which  it  derives  a 
distinctive  appellation.   Sec  Geology. 
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GRAVEL. 

Gra'vkl.  In  Gardening,  gravel  U  an  Important  ar- 
ticle, being  that  of  which  walka  are  formed  whenever 
it  can  be  procured.  In  selecting  gravel  two  qualities  are 
chiefly  to  be  sought  for  ;  viz.  a  tine  colour,  and  the  pro- 
perty  of  binding.  The  roost  common  colour  of  pit  gravel 
is  a  rusty  brown ;  and  that  of  river  or  sea  gravel  a  gray, 
with  different  shades  of  white,  red,  or  brown.  The  be»t 
colour  is  considered  to  be  a  deep  rich  yellow,  which  is 
that  of  the  gravel  of  Kensington,  the  stony  parts  of  which 
are  flints,  —  supposed  to  be  the  finest  in  the  world,  and 


GRAVITATION. 

[  attended  with  some  difficulty  on  account  of  the  resistance 
I  of  the  air.  In  order  to  render  this  resistance  insensible, 
Galileo  caused  bodies  to  descend  on  planes  having  a  small 
inclination  to  the  horizon,  in  which  case  (neglecting  the 
effects  of  friction)  the  velocity  is  diminished  in  the  ratio 
of  the  sine  of  the  plane's  inclination.  By  mounting  the 
descending  body  on  wheels,  and  forming  the  inclined 
plane  of  a  hard  substance  capable  of  receiving  a 


which  used  formerly  to  be  shipped,  not  only  to  different 

and  Ireland,  but  to  various 


sea-ports  of  Great  Britain 
places  on  the  Continent,  to  Petersburgh,  to  India,  and 
even  to  South  America.  The  binding  properties  of 
gravel  are  two :  the  pretence  of  ferruginous  clay  of  the 
same  rich  colour  as  the  gravel,  and  which  causes  the 
gravel  to  set  or  become  hard  as  soon  as  it  Is  exposed  to 
the  action  of  the  atmosphere  .  and  the  Irregular  and  an- 
gular shapes  and  sizes  of  the  stones.  Where  the  stones 
are  round  or  oval,  with  regular  smooth  surfaces,  they 
never  form  a  good  binding  gravel,  even  If  they  should 
be  mixed  with  ferruginous  clay.  The  reason  is,  that 
those  stones  which  are  on  the  surface,  having  no  me- 
chanical hold  on  those  which  are  beneath  or  beside 
them,  but  being  merely  slightly  cemented  by  means 
of  ferruginous  clay,  are  easily  loosened  and  thrown 
out  of  their  places  by  the  action  of  frost,  or  even  by  the 
alternate  action  of  drought  and  moisture.  Hence,  where 
no  other  gravel  but  that  found  in  riven  or  on  the  sea 
shore  can  be  found  for  making  garden  walks,  one  half  of 
the  stones  ought  to  be  broken  and  mixed  with  the  other 
half  before  laying  them  on  the  walks.  The  Kensington 
gravel,  applying  that  term  to  all  those  of  a  similar  colour 
and  quality  in  England,  binds  better  than  any  other, 
only  on  account  of  the  ferruginous  clayey  matter 
i  which  It  is  mixed  becoming  Tinrdcned  by  the  at- 
mosphere, but  also  because  the  stones  are  exceedingly 
irregular  in  size  and  shape. 
GKAVEL,  UH1NAHY.  See  Calcclps  and  Elrixb. 
GKA'VEK,  called  also  BURIN.  The  sharp  tool, 
whose  extremity  is  of  a  triangular  form,  for  cutting  the 
lines  of  an  engraving  on  the  copper.   See  Engraving. 

GRAVl'METER.  (Lat.  gravis,  heavy, and  Gr.^r^r, 
nteasure.)  An  instrument  for  ascertaining  the  spccitic 
gravities  of  bodies,  whether  liquid  or  solid.  The  parti- 
cular instrument  to  which  the  term  is  usually  appropri- 
ated was  Invented  by  M.  Guytou ;  who  adopted  this 
name  in  preference  to  areometer  or  hydrometer,  because 
these  latter  terms  imply  that  the  liquid  is  the  thing 
weighed ;  whereas,  when  solids  are  weighed,  the  liquid 
is  only  the  term  of  comparison  to  which  the  unknown 
weight  is  referred.   See  Hydrometer. 

GltAVITA'TION,  GRAVITY.  (Lat. gravis. heavy.) 
These  terms  arc  often  used  synonymously  to  denote  that 
mutual  tendency  which  all  the  (todies  of  nature  have  to 
other,  with  forces  which  are  directly  as 
and  inversely  proportional  to  the  squares  of 

That  every  partlclo  of  matter  in  the  universe  has  a 
disposition  to  press i  towards,  and 


p roach  to  every 
knowledge  partly  from  our 


of  which  we  derive  the 

irface,  am/'partly  by  rea- 
soning from  the  observed  motions  of  the  celestial  bodies. 
This  mutual  tendency  of  all  the  particles  of  matter  to 
each  other  Is  called  the  attraction  of  gravitation.  In  re- 
ference to  any  particular  body,  or  mass  of  matter,  the  ag- 
gregate attraction  of  all  Its  particlci  is  usually  called 
s  i  in  ply  its  gravity. 

Qf  Terrestrial  Gravity. — Universal  experience  demon- 
strates that  all  heavy  bodies,  when  unsupported,  fall 
towards  the  surface  of  the  earth.  The  direction  of  their 
motion  may  be  ascertained  by  a  plumb-line ;  and  it  is 
found  to  be  always  perpendicular  to  the  level  surface  of 
the  earth,  that  is,  to  the  surface  of  stagnant  water.  But 
the  earth  is  very  nearly  spherical,  and  a  line  perpendicular 
to  the  surface  of  a  sphere  must  pass  through  its  centre : 
hence  the  direction  of  a  body  moving  In  consequence  of 
the  force  of  terrestrial  gravity  is  towards  the  centre  of  the 
earth.  And  this  is  the  direction  in  which  it  must  move 
if  the  force  of  gravity  is  the  resultant  of  the  attraction 
of  all  the  particles  of  terrestrial  matter  on  the  falling 
body ;  for  it  has  been  demonstrated  (by  Newton)  that  a 


body  in  the  i 
Lsed  into  a 


single  point  at  its 


all 


heights  to  which  they  may  be  carried,  it  may  be  inferred 
that  gravity  acts  on  them  during  the  whole  time  of  their 
descent,  and  is  therefore  a  uniformly  accelerating  force. 


This  might  also  be  inferred  from  the  fact,  which  is  easily 
rendered  sensible,  that  bodies  which  fall  from  a  greater 
height  arrive  at  the  earth  with  a  greater  velocity.  But 
Galileo  was  the  first  who  proved  by  experiment  that  the 
acceleration  of  falling  bodies  is  uniform,  and  that  the 
*>ues  descended  through  are  consequently  as  the  squares 
of  the  times  of  descent.    Experiments  of  this  kind  are 


the  friction 
hot  to  change  the  nature  of  the 
method  of  showing  experimentally  that  gravity  Is  a 
formly  accelerating  force  Is  by  means  of  an  apparatus 
called  (from  its  inventor)  A tt wood's  ma- 
BSBsa  chine.  This  consists  of  a  pulley,  the  axle 
of  which  turns  on  friction  rollers,  and 
having  a  groove  on  its  edge  to  receive 
a  string.  Over  the  wheel  a  fine  silken 
cord  is  stretched,  to  the  ends  of  w  hich  sue 
attached  two  equal  weights,  A  and  fi.  In 
this  state  the  weights  counterbalance  ear/i 
other,  and  uo  motion  ensues  ;  but  if  to 
one  of  the  weights  a  small  load  m  be  added . 
so  as  to  give  it  a  preponderance,  the  load,  d 
weight  will  immediately  begin  to  descent;. 
The  motion  which  now  takes  place  is  ex- 
actly of  the  same  kind  with  that  of  a  body 
descending  freely ;  but  the  velocity  is 
diminished  in  the  proportion  of  the  additional  load 
m  to  the  sum  of  the  three,  m.  A,  and  B  ;  for  the  force, 
which  is  impressed  by  the  additional  weight,  is  ex. 
pended  in  giving  velocity  not  only  to  it,  nut  also  to  the 
two  weights  A  and  B  attached  to  the  string.  By  this 
machine  the  properties  of  uniformly  accelerated  motion 
are  experimentally  shown  to  bold  true  in  the  descent  of 
falling  bodies  ;  for  If  the  additional  load  be  such  as  will 
carry  the  weight  to  which  it  is  added  through  1  toot  in 
the  first  second  of  time,  it  carries  it  through  4  feet  in 
2  seconds,  through  y  in  3  seconds,  and  so  on.  A  pi  oof 
Is  therefore  afforded  by  this  means  that  terrestrial  ► 
vlty  Is  a  uniformly  accelerating  force. 

Terrestrial  gravity  acts  equally  on  all  bodies  ;  that  is  to 
say,  impresses  on  all  of  them  an  equal  quantity  of  mo- 
tion, whatever  their  nature  may  be.  This  property  <  i 
gravity  was  also  demonstrated  by  Galileo.  In  different 
hollow  spheres,  of  equal  weight  and  diameter,  he  en 
closed  equal  weights  of  different  substances:  the  spheres 
were  suspended  by  strings  of  equal  length,  and  made  to 
vibrate  in  very  small  arcs,  and  it  was  found  that  the  tin  e 
of  an  oscillation  was  the  same  in  all  of  them.  Common 
experience  would  seem  to  beat  variance  with  this  result. 
Light  bodies,  as  feather.,  paper,  Ac.  fall  slowly  and  ir- 
regularly ;  and  some  substances,  as  smoke,  vapours,  Ac, 
even  ascend.  But  this,  as  is  well  known,  arises  from  the 
buoyancy  of  the  atmosphere.  In  the  exhausted  receiver 
of  an  air-pump  a  piece  of  gold  and  a  feather  fail  with  the 
same  speed,  and  strike  the  bottom  at  the  same  time. 

Measure  of  Tert atrial  Gravity. —  Hating  ascertained 
the  law  according  to  which  gravity  acts  on  bodies  at  the 
surface  oi  the  earth,  the  next  question  is  to  determine 
its  absolute  intensity,  or  the  velocity  which  it  communi- 
cates to  a  body  falling  freely  in  a  given  time.  On  ac- 
count of  the  rapidity  of  the  descent  of  heavy  bodies,  this 
cannot  be  done  by  direct  experiment ;  nor  could  Art- 
wood's  machine  be  employed  for  the  purpose  with  su&- 
cieut  certainty.  The  only  mode  by  which  an  accural'' 
result  can  be  obtained  is  by  measuring  the  length  of  a 
pendulum  which  makes  a  given  number  of  oscillations  in 
a  given  time.  Let  I  be  the  length  of  the  seconds'  pendu- 
lum, sr  the  ratio  of  the  circumference  to  the  diameter, 
and  g  the  accelerating  force  of  gravity,  that  is,  twice  the 
space  through  which  a  body  falls  by  the  action  of  gravity 
In  the  first  second  of  time  ;  then  (  I'kndlum)  we  have  the 
equation  g  =  /  w -'.  Now  the  length  of  the 
vibrating  seconds  of  mean  solar  time 
and  reduced  to  the  level  of  the  sea,  1 
to  be  39-1X13  British  standard  Inches ;  and  r  mm  |-|4U8  \ 
therefore  g  is  found  =  386*3  inches,  or  3*i$  feet.  The 
height,  therefore,  through  which  a  body  would  fall  i.i 
vacuo  in  a  second  of  time  at  London  is  half  of  this  quan 
tity,  or  Id  feet.  It 


*  IGAfeet. 

of  g  does  not  express  the  whole  Of  the  earth's  at- 
a  small  part  of  v 


which  (about  the  l-4««b)  is 
counteracted  by  the  centrifugal  force  corresponding  to 
the  latitude  :  it  is  the  force  of  gravity  dimiuisbed  by  Ui<j 
centrifugal  force,  or  what  is  properly  called  grant  at  uu. 

From  experiments  made  with  the  greatest  care,  it  ap- 
pears that  The  extreme  amount  of  the  variation  of  the 
gravitating  force  between  the  equator  and  the  poles  is 
one  part  In  194  of  the  whole  quantity  ;  that  hi  to  say,  any 
body  which  at  the  equator  weighs  I'J4  pounds,  if  trans- 
ported to  the  pole  would  weigh  195  pounds.  The  differ- 
ence of  gravitation,  therefore,  at  the  equator  and  the 
poles.  Is  expressed  by  the  fraction  fa  Now  It  has  been 
demonstrated  by  Newton  that  the  ratio  of  the  centrinipaJ 
force  at  the  equator  to  gravitation  there  is        This  is 
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r usiderablr  smaller  than  the  fraction  Nit  thedlffer- 
mice,  which  is  g^y.  arises  from  the  oblate  figure  of  the 
firth,  in  conaequence  of  which  a  body  placed  at  the  pole 

n  the  centre  than  one  at  the 
is  therefore  attracted  more  than  It  would 
if  the  earth  stood  still,  and  there 
no  centrifugal  force.    From  this  it  may 
that  the  figure  of  the  earth  la  de- 
by  measuring  the  intensity  of 


I  so  fully  suc- 

r*«W  in  exploring  the  nature  of  terrestrial  gravity,  did 
nat  suppose  that  its  action  extended  to  bodies  beyond  the 
(mediate  rtcinity  of  the  earth.  The  more  speculative 
►  •■nias  of  Kepler  led  him  to  speak  of  gravity  as  a  force 
acting  mutually  from  planet  to  planet,  and  particularly 
'  n  the  earth  to  the  moon  ;  and  he  even  supposed  the 
tides  to  be  produced  by  the  gravitation  of  the  waters  of 
the  tea  towards  the  moon.  He  did  not,  however,  suppose 
u  to  have  any  concern  in  the  regulation  of  the  celestial  I 
motions.  Hooke  also  supposed  the  heavenly  bodies  to 
lave  a  gravitation  to  each  other;  but  his  notions  re- 
•  t  r..'  it*  nature  w<  re  inaccurate,  and  he  did  not 
it>  nipt  to  define  the  law  of  its  variation.  This  great  dis-  I 
\  reserved  for  Newton.  While  meditating  on 
of  this  force,  the  thought  occurred  to  him 
>  gravity  is  a  tendency  not  confined  to  bodies  on 
surface  of  the  earth,  but  reaches  even  to  the 
I  of  the  loftiest  mountains  without  its  intensity 

te,  may  it  not 

i  to  a  much  greater  distance,  and  even  to  the  moon  V 
!  this  question,  however,  could  Iks  answered,  it  was 
accessary  to  suppose  a  law  according  to  which  its  inten- 
ilty  diminishes.  Newton  soon  perceived  that  this  law 
vouk)  require  the  force  of  gravity  to  diminish  exactly  as 
the  square  of  the  distance  increases ;  or  that  the  attractive 
liter  of  the  earth  at  the  distance  of  the  moon  must  be  as 
*TOth  less  than  it  is  at  the  surface  of  the  earth,  as  the 
tjture  of  the  radius  of  the  earth  Is  less  than  the  square  of 
t-v  moon's  distance  from  the  earth.  In  a  general  way,  the 
'rpothei  Is  is  easily  verified.  The  moon's  orbit  differs  not 
"  jch  from  a  circle  whose  radius  is  equal  to  60  times  the 
1 -tiit diameter  of  the  earth,  and  the  circumference  of  her 
orbit  U  therefore  aboutfiO  times  the  clrcum  fercne  •  of  a  great 
circle  of  the  earth.  Now  the  diameter  of  the  earth  being 
■»ariv  Sew  miloa.  and  the  period  of  the  moon's  revolu- 
tion being  27 d.  7  h.  43  m.,  it  is  easy  to  compute  that  the 
versed  sine  of  the  arc  described  by  the  moon  in  a  minute 
(which  Is  the  same  as  her  deflexion  from  the  tangent  or 
Knight  line  she  would  describe  if  there  were  no  force 
titrating  her  to  the  earth)  is  16^  feet.  Dut  the  mean 
distance  of  the  moon  from  the  earth  being  60  times  the 
-  rtanee  of  heavy  bodies  at  its  surface  from  its  centre, 
sad  her  gravity  increasing  in  proportion  to  the  square  of 
ttje  distance,  ner  gravity  would  oe  60g6O  times  greater 
*t  the  surface  of  the  earth  than  at  her  present  mean  dls- 
usee,  ami  therefore  would  carry  her  through  60x60x 
lfrl  Met  in  a  minute  near  the  surface.  Dut  by  what  was 
proved  by  Galileo  respecting  the  descent  of  heavy  bodies, 
the  same  force  would  carry  her  through  60x60  times 
tas  space  In  a  second  than  in  a  minute;  and  therefore 
the  wine  force  which  compels  the  moon  to  move  In  her 
frbrt  about  the  earth,  supposed  to  vary  according  to  the 

would  cause  her  to  fall, 
through  16  1  feel  in  a  se- 
>ugh  which  heavy 
;  in  a  second  ;  therefore  the  mown  map  be 
In  her  orbit  by  the  power  of  terrestrial  gravity, 
however,  did  not  allow  the  argument  for 
gravitation  to  rest  on  loose  considerations  of 
the  lunar  orbit  as  a  circle  described  with  an  average 
ttioeity  about  the  earth.  He  demonstrated  that  bodies 
"'Tin*  under  tli-'  Influence  of  an  attractive  force  which 
'"mlni»hea  according  to  the  inverse  square  of  the  distance 
wust  describe  conic  sections  having  a  focus  at  the  centre 
ff  force,  and  observe  the  laws  of  motion  which  Kepler 
tad  discovered  to  belong  to  the  planetary  orbits.  He 
succeeded  also  in  proving  that  some  of  the  principal 
!  "equalities  of  the  lunar  and  planetary  orbits  are  ne- 
t^Mry  consequences  of  the  mutual  gravitation  of  the 
different  bodies  of  the  system  to  each  other;  and  that 
the  same  mysterious  power  not  only  regulates  the 
motions  of  ail  the  planet*  and  satellites  in  space,  but 
^drtermines  the  figure  of  the  earth,  ^causes  the^pre- 


Asrumlngthe  different  bodies  which  compose  the  solar 
to  be  acted  upon  by  their  mutual  gravitation,  ac- 
to  the  law  proposed  by  Newton,  namely,  that 
racts  every  other  with  a  force  proportional 
rectly  and  to  the  square  of  the  distance  In- 
,  the  determination  of  the  motions  of  the  several 
and  satellites  becomes  a  question  of  pure  geo- 
tbo  requisite  data  are  determined  by  observ- 
If,  however,  the  problem  were  required  to  be 
In  its  most  general  terms,  and  It  were  necessary  to 


consider  simultaneously  the  effects  of  all  the  bodies  in 
the  system,  the  difficulties  of  calculation  would  be  enor- 
mous, and  in  fact  no  methods  of  analysis  hitherto  dis- 
covered would  be  sufficient  to  grapple  with  them.  For- 
tunately the  actual  condition  of  the  rystem  Is  such  as  to 
afford  great  simplifications.  The  principal  planets  are 
Isolated  in  space,  at  great  distances  from  each  other 
and  their  masses  are  very  small  in  comparison  of  that  of 
the  central  body  ;  so  that  the  effects  of  their  mutual  at- 
tractions are  not  such  as  to  niter  the  general  elliptic  form 
of  their  orbits,  but  merely  produce  small  prrturbationt 
of  their  orbits  and  motion*,  which  admit  of  being  sepa- 
rately computed.  By  availing  themselves  of  these  favour- 
able condition*,  mathematicians  have  succeeded  In 
expressing  the  whole  of  the  complicated  movements  of 
the  planets  and  satellites  by  analytical  equations ;  and 
such  is  the  perfection  to  which  this  branch  of  physical 
science  has  attained,  that  there  is  now  no  irregularity  in 
the  motions  of  the  bodies  of  the  solar  system,  no  deviation 
from  their  mean  state  appreciable  to  the  most  delicate 
astronomical  observations,  which  has  not  been  explained, 
and  its  period  and  amount  accurately  calculated  on  the 
principle  of  universal  gravitation,  according  to  the  law 
discovered  by  Newton.   Sec  Planxt. 

The  effects  of  gravitation,  as  manifested  In  the  in- 
fluences of  the  celestial  bodies  on  each  other,  enable  us 
to  form  several  conclusions  respecting  its  nature  and 
mode  of  action.  That  gravity  belongs  not  only  to  matter 
in  the  aggregate,  but  to  every  particle  or  which  bodies 

If  the  moon's  gravity 
acted  only  on  the 
aggregate  moss  and 
not  on  each  parti- 
cle. It  would  have 
no  effect  on  tho 
figure  of  the  earth, 
and  consequently 
no  tide  would  be 
produced.  But  the 

action  of  the  moon  on  the  different  parts  is  unequal. 
Those  at  a,  which  are  nearest  the  moon,  are  more  at- 
tracted than  those  at  the  centre  e ;  which  again  are  more 
attracted  than  the  parts  at  ft.  which  are  farthest  from  the 
moon.  The  consequence  Is,  that  a  fluid  particle  at  a  Is 
drawn  away  a*  it  were  from  the  general  mass,  and  nu 
accumulation  takes  place  at  a'.  For  the  same  reason, 
the  attraction  at  c  being  stronger  than  at  ft.  the  mass  of 
the  earth  is  drawn  Vray  from  the  parts  at  ft.  and  the  fluid 
is  in  a  manner  left  behind,  and  accumulates  at  ft*.  Hence 
we  perceive  the  reason  why  it  Is  high  water  on  opposite 
sides  of  the  earth  at  the  same  Instant  of  time.  In  fact. 
In  consequence  of  the  moon's  attraction,  the  fluids  on  the 
surface  of  the  earth  have  a  tendency  at  every  Instant  to 
arrange  themselves  In  the  form  of  an  elongated  spheroid, 
the  greater  axis  of  which  points  towards  the  moon. 

It  is  also  proved  by  astronomical  phenomena  that 
gravity  Is  a  force  which  is  transmitted  from  body  to  body, 
not  successively,  but  Instantaneously.  Were  gravity 
transmitted  with  a  measurable  velocity,  the  rate  of  ve- 
locity would  sensibly  affect  the  secular  variation  of  the 
mean  motion  of  the  moon.  By  a  comparison  of  the  re- 
sults of  theory  with  observation,  Laplace  found  that  the 
velocity  of  the  attracting  force,  if  not  infinite,  must  be  at 
least  fifty  million*  of  times  greater  than  the  velocity  of 
light.  ( Stic.  CV/cs/e,  Hv.xvl.) 

Another  question  which  may  be  put  with  regard  to  the 
nature  of  gravity  is,  whether  its  action  is  in  any  degree 
modified  by  the  Interposition  of  the  substances  through 
which  it  penetrates  ?  For  example,  whether  the  attractive 
force  of  the  earth,  which  must  penetrate  the  whole  sub- 
stance of  the  moon  before  its  influence  reaches  the  par- 
ticles on  the  opposite  side  of  that  body,  acts  with  the 
same  intensity  on  those  particles  as  on  those  nearest  the 
earth,  regard  being  had  to  the  law  of  the  distance  ?  Now. 
if  the  attractive  force  suffered  any  diminution  in  passing 
through  the  lunar  substance,  the  parallax  would  thereby 
be  affected  ;  and.  from  the  amount  of  the  parallax,  it  is 
certain  that  the  intensity  of  terrestrial  gravitation  on  the 
different  molecules  of  the  moon  suffers  no  variation, 
excepting  what  arises  from  the  different  distances  of  tho 
molecules.  It  may  therefore  be  considered,  says  Laplace, 
as  sufficiently  established  that  the  force  of  gravity  is  of 
so  subtle  a  nature  that  the  densest  bodies  of  the  universe 
offer  no  obstacle  to  its  free  passage. 

A  third  conclusion  is,  that  the  law  of  gravity  Is  not 
modified  in  any  respect  by  the  different  natures  of  tho 
celestial  bodies.  If  the  action  of  the  sun  on  the  mole- 
cules of  the  earth  differed  only  by  a  millionth  part  from 
Its  action  on  the  molecules  of  the  moon,  the  difference 
would  occasion  a  variation  of  tho  sun's  parallax  amount- 
ing to  several  seconds.  But  the  supposition  of  any  such 
variation  is  impossible.  It  follows,  therefore,  that  tho 
gravitating  force  of  the  sun.  in  equal  times  and  at  equal 
distances.  Impresses  equal  velocities  on  the  earth  and 
moon.  It  U  also  demonstrated  from  the  theory  of  Jupiter 
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And  Saturn,  that  Jupiter  acts  on  Saturn  according  to  the  i 
tame  law  as  on  his  own  satellites.   Gravity  is  therefore 
a  force  altogether  independent  of  the  nature  of  the  sub-  ] 
stances  on  which  it  acts. 

GRAVITY.  SPECIFIC.  The  specific  gravity  of  a 
body  la  the  ratio  or  its  weight  to  the  weight  of  an  equal 
of  some  other  body  assumed  as  a  conventional 
d.  The  standard  usually  adopted  for  this  purpose 
is  pure  distilled  water  at  a  given  temperature.  In  Eng- 
land, the  temperature  is  generally  taken  at  &2P  of  Fah- 
renheit's scale;  the  French  take  It  at  33°,  or  that  ot 
melting  ice  ;  sometimes  at  the  temperature  at  which  its 
density  is  the  greatest  (about  39-4°  of  Fahrenheit).  The 
latter  Is  by  far  the  more  convenient.  Inasmuch  as  It  can 
he  easily  maintained  without  variations ;  whereas  It  is 
hardly  possible  to  perform  experiments  at  the  exact  tem- 
perature offi2°,  inconsequence  of  the  continual  variations 
of  the  temperature  of  the  air.  It  is  only,  however,  when 
▼cry  great  precision  is  required,  that  It  Is  necessary  to 
make  the  experiment  with  water  at  any  particular  tem- 
perature ;  in  general,  it  is  sufficient  to  note  the  tem- 
perature, and  apply  a  correction  depending  on  the  known 


SPECIFIC 

tain  the  s 


density  of  water 
metric  scale. 

The  most  obvious  method  of  ascertaining  the  relative 
wrigkts  or  specific  gravities  of  two  different  bodies  It  to 
immerse  them  successively  in  a  cylindrical  or  prismatic 
vessel  of  a  known  area,  containing  a  liquid  of  less  density 
than  either.  When  a  solid  It  Immersed  In  a  liquid,  the 
liquid  occupies  as  much  more  spare  than  it  did  before 
as  It  exactly  equal  to  the  bulk  or  volume  of  the  body  ; 
and  therefore  by  immersing  equal  or  known  weights  ot 
different  bodies  in  a  vessel  of  the  form  specified,  the 
relation  between  the  heights  at  which  the  liquid  stands 
will  give  the  relation  between  their  densities.  This  was 
the  method  proposed  by  Archimedes  for  solving  the 
famous  problem  of  the  crown  of  Hero. 

The  method  now  employed  is  susceptible  of  far  greater 
accuracy.  It  depends  on  this  principle,  that  a  body 
when  immersed  in  a  fluid  loses  Just  as  much  of  its  weight 
as  It  equal  to  the  weight  of  an  equal  volume  of  the  fluid. 
By  weighing  a  body,  therefore,  first  In  air  (or  rather  In 
vacuo),  ana  then  In  a  liquid,  the  ratio  of  Itt  specific 
gravity  to  that  of  the  liquid  will  be  found  as  follows :  — 
Let  $  =  the  specific  gravity  of  the  body,  *»  =  Itt  volume, 
to  =  Itt  weight  In  air,  and  W  =  its  weight  in  the  liquid  ; 
alto  let  x'  —  the  specific  gravity  of  the  liquid,  and  and 
w'  be  respectively  the  volume  and  weight  of  a  given 

ftortion  of  it.  Now  it  it  evident,  in  the  first  place,  that 
f  the  volume  of  a  body  be  supposed  constant,  its  specific 

f gravity  will  be  directly  proportional  to  Itt  weight ;  and, 
n  the  second  place.  If  the  weight  remains  constant,  the 
specific  gravity  will  vary  inversely  as  the  volume ;  that  is 
to  say,  the  smaller  the  volume  the  greater  it  the  specific 
gravity.  The  specific  gravity  of  a  body  it  therefore 
directly  at  itt  weight,  and  inversely  at  itt 
we  have 


»  ■     •  |    •        "  « 


tc' 

V  9* 

But  if  we  tuppote  lar*,  the  weight  of  the  portion  of 
liquid  whose  volume  is  v'  will  be  equal,  by  the  principle 
laid  down,  to  the  difference  between  the  weight  of  the 
body  in  air  and  in  the  liquid,  that  it,  equal  to  10  —  W ; 
'  =  tp  —  W,  and  the  proportion  ' 

to  :  to  —  W ; 


from  which  we  deduce  t  —  #' 


to 


ip  —  W 


at  the 

and  we  have  simply  $  mm  w  _^  w ;  to  that  in 


Now  let  the  liquid 
-1. 
toob- 


Fpeciflc  gravity  of  a  solid  body,  itt  we 
must  be  divided  by  the 


_  it  In  air 

lost  of  weight  It 

weighed  in  pure  water. 

The  process  of  finding  the  specific  gravity  of  any 
solid  body  denser  than  water  It  rendered  very  timple  by 
means  of  the  hydrostatic  balance.  .  Whejj  the  solid  It  lest 
dente  than  water,  Its  weight  in  that  liquid  cannot  be 
ascertained  directly ;  but  it  may  be  found  by  attaching 
the  body  to  another  tufficlently  dente  to  caute  both  to 
tink.  Let  /  —  the  weight  of  the  light  body  in  air.  and 
*  =  Itt  weight  in  water  ;  A  =  the  weight  of  the  heavy 
body  in  air,  and  h'  =1  its  weight  In  water  ;  c  (— /  +  A)  — 
the  weight  of  the  compound  or  united  mass  in  air.  and 
C*  —  Itt  weight  in  water.  AU  thetc  quantities  are  found 
by  experiment,  excepting  x.  Now  we  have  obviously 
/-*  +  A-V-c-C;  therefore /-x-(c-C)  - 
(A  -  A').  But  if  *  denote  the  specific  gravity  of  the  light 
body,  we  have,  by  what  has  already  been  shown.  $  «=» 

1=7*  therefore.  *  »  (c  _  ^  _  (jt  _  V)' 

In  this  manner,  the  tpecific  gravity  of  a  solid  In  the 
state  of  powder  may  be  found  by  placing  it  In  a  vessel 
whose  weight  in  air  and  in  water  has  been  previously 
determined. 

The  tpecific  gravity  of  a  liquid  may  be  found  in  several 
ways  by  means  of  the  hydrostatic  balance.  Let  a  solid 
body  of  any  convenient  form,  for  example  a  sphere  of 
glass,  be  taken,  and  let  to  a  its  weight  in  air.  to'  *m  its 
weight  inwater,  and  to"  =  its  weight  in  the  fluid  whose 
specific  gravity  is  to  be  ascertained  ;  then,  taking  s  to  de- 
note the  specific  gravity  of  the  solid  body,  s-  the  tpecilic 
gravity  of  water,  and  s"  the  tpecific  gravity  of  the  liquid, 

mm 

we  have  by  the  first  formula  s    f   -  and  also  *  » 


to 


to  —  to" 


—  to*         to  — to"' 
to  — to" 


lng  **  s»  I ,  we  deduce  s"     —  3-.   It  Is  evident  that 

to  —  fC 

this  process  is  equivalent  to  finding  the  ratio  of  the  den- 
sity of  the  tolid  body  firtt  to  water,  and  t 
to  be  experimented  on. 

Another  method  it  to  take  a  phial  of  kne 
and  weigh  it  when  filled  with  water ;  the 
weight  it  of  course  the  weight  of  the  water.  It  is  1 
filled  with  the  liquid,  and  again  weighed,  and  the  weight 
of  the  contained  liquid  thus  ascertained.  We  hare  then 
the  weights  of  equal  bulks  of  the  water  and  the  liquid, 
whence  the  ratio  of  their  specific  gravities  is  known. 

For  many  practical  purposes,  and  especially  for  de- 
termining the  specific  gravities  or  strengths  of  spirituous 
liquors,  it  It  necessary  to  have  recourse  to  more  expe- 
ditious methods  than  that  of  the  hydrostatic  balance.  In 
tuch  cases,  the  Instrument  called  an  hydrometer  Is  em- 
ployed.  (See  Hydromitik.) 

The  tpecific  gravities  of  the  gaseous  fluids  are  usually 
determined  In  terms  of  that  of  atmospheric  air.  The 
difference  between  the  weights  of  a  flask  when  exhausted 
of  air  by  means  of  the  air-pump  and  when  filled  with 
the  gas  gives  the  weight  of  the  gas  which  it  contains. 
But  experiments  of  this  kind  require  to  be  made  with 
as  they  are  much  affected  by  small  variations 
iture,  pressure,  and  hygrometric  state  of  the 
For  a  detailed  account  of  the  method  of 
proceeding,  and  the  manner  of  applying  the  requisite 
corrections,  see  Biot's  Trait*  de  Physfome,  tome  I. 

The  subjoined  tables  give  the  specific  gravities  of  the 
tubstancea  which  most  frequently  occur:  for  a  more 
extended  list,  we  refer  to  Brisson's  Table  ( Pesattfrur  tjne- 
ciflque  des  Corps);  or  to  the  Ency.  Britannica,  art.  "  Hy- 
drostatics." 
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Table  I.  {continued). 

1351 

I  133 

0-  770 
I  V.H 
0  -*47 

1 -  MOO 
*-370 


Mineral  tallow 
Myrrh  (a  ra%lr») 
Naphtha 
Nitre 
Olnidian 
Oil..  KtenUal 
An 

Carrawaym  J 

Cinnamon 
Cloee* 


OWito 

from  0-700  to 
from  9  34»  to 


Worinwo.l 
Expreated  _  Sw« 
Hnnpiml 


Oliret 
l'upp-iiced 
Hapnral 
Whale 
Opal,  precioua 

Opium 

Orpi  niaf-Ttt 

IVarl,  Oriental 
rVarUtone 


Peruvian  Hart 


from  1-9M  to 

from  3-04K  to 
frutn  S-310  to 


from  I  "070  to 
or  Graphite,  from  |-9»7  to 
from  1  hint       -  • 


Porphjrr 


Pr,«f  spirit 
Pumice  1 
Quant 
Kralgir 
Rnck 

Sapphire, 
HarrtoriTi 
ficamniim;  of  Sajjrna 
Schorl 


Ml  ■ 

Slate 

>i 


<>■::.'  to 
V6««  to 
from  3''CiA  to 
from  *  ..si  to 

from  4*000  to 
from  t-6o*  to 

from  t  'rti  to 


0-  «»o» 

10«3 

1-  U36 
0-«94 

0  nr.. 
0-907 
0-93t 
0-9*5 
0-940 
0-913 
0-9.VJ 
0-913 

0-  9t3 
ill! 
-1,1 

1-  336 
3VI0 
«.730 
«  340 
II  7-4 

1  770 
K'7f) 
*'«<iO 
MM 

ri4* 

■t  •  -  i 
I-003 
09*3 
0-914 
3-750 
3  33)4 
V  ^^^ 
4«H3 
4*» 

1«74 

3-I3U 


Tourmalin* 
Turquol« 
UltramariM 
Vinegar 
Waier,  dlitillod 


from  3*086  to 
from  *-300  to 


I  HI  *  to 


Wher, 


of  Dead  Seat 

WU,  BeeV 

Mi.-rmairt*' 
cowl* 
llovrtleaus 
llurgumir 
Com  tan  c« 
Malaga 
Port 

While  Champagne 
Wood.  VI.IrT 

Ag-le-tre.  ■ 
Haj  tree 


3-.V.1 
3-onl 

1-000 

l  -Of  J 

1  .'IS 

0-  964 
(1  S  <7 

1-  019 

0-  993 

0  991 

1  ,,N1 

1-  o-r* 

0-997 


0  SfW 

0-793 

0-N1S 


Hot,  French 

Dutch 
Hraiilian,  Hod 
<  am  peachy 
Cedar.  Wild 


RpemiA.-eti 
Stalaerite 
Stone,  Hri-fol 


from  3-094  to 
from  «-6'/0  to 


F muting 
or  ' 


Sugar 

Sulphur, 

Talc 
Tallow 
Tupai 


i'ortlaud 
rotten 


1  *-610  to 


from  'iOftO  to 


4-010  to 


7«>H 
*-ll<> 
3  791 
■i  K17 
0-943 
a- 

t>',w 
c  1 4 1 

S-496 
1  »,l 
1  '  

«-o33 
t  9'xi 
Si  00 

0-941 
4061 


i  tr,wi 

Cocoa 
Crab-trot 

E\wnt ,  A 

Indian 
Elder-traw 
Kim  trtw 
Fitbrrt-trtw 
Fir,  Male 


,  S.Yi 

0-  914 

1-  3VS 
1«31 
0-913 

oy>6 

0-613 
0-715 
0  7  /6 
HMD 
0-763 

0  »40 
0-644 

1  331 
1  ....'I 
il 

0  671 


I  i  t 

JunlpCT-tr-M  •  ■ 

I  r m, hi  tno  • 

Lifmum  Vint 

M  h.«c«n-r  . 

M*iil*  Irre  •  • 

Alull^-rr-f,  Sjianl»h  -  ■ 

Oak  hrart,  60  jr».  old 

Olire-lrcw 

( irun-cr-treo  •  • 

Fear  tree 

Plum-tree  - 
Pamr^anMe-troe 
1'.     ,:t  .  . 

'      Whit*  Spaolah      -  - 

Willow 
Y«w,  Dutch 

Spanish      -  • 
.       from  *-045  to 
from  «  073  to 
-      frutn  4-3»i  to 


•  from  6  IOO  to 

II.  Table  of  the  Specific  G rarities  of  the  Gates  and  Vapours,  that  of  Atmospheric  Air  being  1. 
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^•RAYLING.    See  Saxmo. 
'jRAZIO'SO.   (It.)   Id  Music,  an  instruction  to  the 
r;r,,  r  thai  th<-  mtulc  ti>  «  hJch  tiii«  word  is  .illivi-il  Is 
'•'  ••  nmited  elegantly  and  gracefully. 

•'REAVE.  (Fr.  grere.)  A  piece  or  armour  defending 
^  aoio  rin  the  patois  of  Burgundy,  grere  still  signifies 
l*a).  The  greave  was  a  piece  of  steel  hollowed  to  fit  the 
{w«  of  the  leg.  and  fastened  with  straps  behind.  The 
*wks  termed  them  xnvuiW.whencc  the  common  epithet 
rf  **"wAu'Az***,  or  "  well-greaved  Greeks."  In  the 
It  apprar,  that  the  greave  common  among  theGreeks 
*«  n*ed  In  tome  Instances  by  the  Roman  soldiery,  but 
*T««  one  leg.  the  other  being  covered  with  the  buckler. 
J. jm uid  to  have  been  discontinued  in  the  armie*  of  the 
■;«*k  empire,  under  the  emperor  Maurice  (about  the  end 
"*fch  century),  and  again  brought  into  use  in  those 
^  th*  "n^ddie  ages  about  1320.   They  were  also 
-  d  jamht ,  bein-bergB,  tec.    They  were  originally  of 
«aer.  quilt«d  linen,  &c.   The  ctammt  were  a  species 
v  nvarn  made  of  cloth. 
<i;K  WKs.  or  GB  IVES.    Th.-  tedimenl  of  MlM 
*  "Tnp</i<-tl  <>f  the  membranous,  vascular,  nerrotll, 
■  =•  rautarinax  matters  blended  with  the  fat,  and  which 
'j  t  being  fusible,  are  easily  separated  from  it  by  straining  ; 

!f*  made  up  into  cakes,  and  sold  by  the  tallow - 
'  ^Uers.  being  chlefiy  used  as  a  coarse  food  for  large 

f'REBE.  See  Pontctp*.  ■ 

'-HECIAN  ARCHITKCTURK.    See  KlCWmOTVn. 

GREEK  CHURCH,  THE.  comprises  the  great  bulk 
««  Christian  populatiim  of  Russia  and  Greece,  Mol- 
di»la  and  WaHachia.  besides  various  congregations 
^tiered  throughout  the  provinces  of  the  Turkish  and 
Aiatrian  empire.,  who  acknowledge  the  patriarch  of  Con- 


stantinople as  their  head.  This  prelate,  although  pos- 
sessing a  certain  spiritual  supremacy  over  this  extensive 
community,  has  never  ventured  to  assert  any  claim  to 
the  temporal  power  so  long  wielded  by  his  rival  at  Rome. 
His  ambition  was  curbed  In  the  first  instance  by  the  jea- 
lousy of  the  emperors,  with  whom  he  was  brought  Into 
closer  contact ;  and  since  the  Mohammedan  conquest  the 
state  of  weakness  and  poverty  Into  which  the  Christian 
church  in  Turkey  has  been  thrown  has  annihilated  all 
views  of  aggrandizement.  In  earlier  times,  however,  the 
Constantinopoliun  pontiffs  clearly  showed  that  they  did 
not  lack  the  will  to  raise  themselves  to  an  equal  station 
In  the  East  with  the  growing  authority  of  the  popes  in 
the  West.    The  orbrin  of  the  separation  which  has  i 


prevailed  for  many  hundred  years  between  two  such  im- 
portant sections  of  Christendom  as  the  Latin  and  Greek 
churches,  approaching  to  near  as  they  do  In  many  of  their 
fundamental  principles.  Is  to  be  attributed  to  the  rival 
pretentions  set  up  by  the  bishops  of  the  two  imperial 
cities,  and  dates  almost  from  the  foundation  of  the  younger 
capital. 

As  early  as  the  year  451  the  council  of  Chalccdon  as- 
signed Asia  Minor,  Pootus,  Thrace,  and  the  frontiers  of 
Illyricum  for  the  extent  of  the  spiritual  jurisdiction  of 
the  church  of  Byxantium,  and  conferred  upon  Its  bishop 
the  same  honours  and  privileges  us  had  been  already 
conceded  to  the  pope  of  Rome.  The  patriarchs  of  Antioch 
and  Alexandria  maintained  at  this  period  an  Independent 
authority  ;  but  were  gradually  reduced  under  thepredo- 
minant  influence  of  the  patriarch  of  the  F.a*t.  The  ag- 
gressions, however,  of  the  rival  pontiffs  did  not  prorccd 
pari  passu  :  the  Roman,  being  further  removed  from  thu 
Imperial  authority,  which  was  seated  at  Ravenna,  assumed 
by  degrees  a  direct  temporal  authority  over  the  oelgh- 
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bouring  district*,  which  led  the  way  to  the  prodigious 
indirect  supremacy  which  he  usurped  after  the  lapse  of 
several  ages.  The  Constantinopolltan.  on  the  contrary, 
was  always  strictly  watched,  and  fettered  by  the  proximity 
of  the  Eastern  emperors  ;  and  the  extension  or  declension 
of  his  authority  depended  In  most  cases  more  upon  the 
particular  character  of  the  wearer  of  the  crown  than  of 
the  mitre.  The  first  doctrinal  ground  of  dispute  was  the 
assertion  of  the  Latin  church,  about  the  beginning  of  the 
9th  century,  of  the  double  procession  of  the  Holy  Ghost 
from  the  rather  and  the  Son.  The  word  JUinque,  first 
surreptitiously  Inserted  into  the  Constantinopolltan  creed 
many  years  after  its  promulgation,  became  the  badge  of 
the  \\  estern  church  ;  and  whatever  apparent  advantage 
the  shameful  forgery  above  mentioned  might  give  to  the 
opposite  party.  It  Is  very  certain  that  the  other  dogma, 
the  procession  from  the  Father  alone,  had  never  been 
declared  br  a  council  of  the  church.  And  the  silence  of 
the  symbols  upon  it  was  no  argument  against  either  the 
truth  of  the  doctrine,  or  the  fact  of  1U  having  been  held, 
ns  much  as  any  doctrine  may  be  said  to  be  so,  before  it 
his  been  brought  forward  into  discussion  and  settled  in 
men's  minds  by  the  great  mass  of  the  learned  world. 

The  discussions  produced  by  this  controversy  were 
brought  to  a  head  by  the  sudden  elevation  of  Photius,  a 
layman,  to  the  patriarchate,  by  the  command  of  the  em* 
pe'ror.  In  six  successive  days  he  passed  through  the 
six  preliminary  orders :  he  became  successively  monk, 
reader,  tuhdeacon,  deacon,  priest,  bishop,  and  finally,  on 
the  seventh  day,  was  consecrated  patriarch  ;  and  alt  this 
to  the  violent  exclusion  of  the  existing  pontiff,  Ignatius. 
The  appointment  of  Photius,  who  was  a  man  of  extra- 
ordinary talents,  alarmed  the  Romish  see.  The  cause  of 
Ignatius  was  supported  in  the  West ;  and  the  intruder  ex* 
communicated  by  Nicholas  I.  The  thunder  of  Rome  was 
retorted  by  a  charge  made  on  the  part  of  Photius  against 
the  Latin  church  of  five  distinct  heresies  ;  which  it  may  be 
as  well  to  enumerate,  in  order  to  show  the  frivolity  of  the 
greater  part  of  the  grounds  of  dispute  at  this  period.  1 .  It 
was  objected  that  the  Romanists  fasted  on  the  Sabbath,  or 
seventh  day  of  the  week  ;  2.  That  they  permitted  the 
use  of  milk  and  cheese  in  the  first  week  of  Lent ;  3.  That 
ther  forbade  their  priests  to  marry  ;  4.  That  they  author- 
ized hlshops  to  baptize  with  the  chrism,  and  forbade  the 
;  b.  That  they  had  interpolated  the  creed  of  Con- 
with  the  word  JUioque,  and  held  the  doctrine 


the  breach  which  had  al- 
ready in  fact  taken  place  by  the  formal  transference  which 
the  emperor  had  effected  of  several  provinces  east  of  the 
Adriatic,  from  the  jurisdiction  of  Home  to  that  of  Con- 
stantinople. The  Roman  party  continued,  however,  still 
powerful  in  the  East,  and  the  intrigues  of  the  papal  see 
were  frequently  successful ;  until  in  1054  the  mutual  ex. 
communications  pronounced  upon  each  other  by  Leo  IX. 
and  <  'erularius  caused  the  final  separation,  which  has  con- 
tinued to  the  present  day. 

The  opinions  of  the  Greek  church  bear  considerable 
affinity  to  those  of  the  Latin.  The  fundamental  distinc- 
tion is  the  rejection  of  the  spiritual  supremacy  of  St.  Pe- 
ter, and  the  denial  of  any  visible  representative  of  Christ 
upon  earth.  In  the  view  which  it  takes  of  the  procession 
of  the  Holy  Ghost  it  is  nt  variance  not  only  with  the 
Roman  Catholic  church,  but  with  Protestants  also.  It 
recognises,  however,  the  seven  sacraments ;  authorizes 
the  offering  of  prayer  to  the  saints  and  Virgin  ;  and  en- 
courages the  use  of  pictures,  though  forbidding  that  of 
images.  It  holds  in  reverence  also  the  relics  and  tombs 
of  holy  men  ;  enjoins  strict  fasting  and  the  giving  of  alms, 
looking  upon  them  as  works  of  intrinsic  merit ;  and  num- 
bers among  its  adherents  numerous  orders  of  monks  and 
nuns.  It  allows,  however,  the  marriage  of  its  secular 
priests,  and  rejects  auricular  confession.  It  holds  that 
modified  form  of  the  Roman  doctrine  of  the  eucharlst 
which  is  denominated  consubstantiation  ;  and  apparently 
entertains  some  confused  notions  of  a  purgatory,  in  con- 
sideratlon  of  which  It  offers  prayers  for  the  dead.  It  ad- 
ministers baptism  by  immersion. 

The  services  of  this  church  mostly  consist  of  ceremonial 
observances  ;  preaching  and  the  reading  of  the  scriptures 
form  but  a  small  part  of  them  :  the  former,  indeed,  was  at 
one  period  altogether  forbidden  in  Russia.  The  mass  of 
the  people  are  in  a  state  of  the  grossest  Ignorance  upon 
religion*  subjects  ;  and  the  worship  of  the  lower  orders, 
under  the  influence  of  a  poor  and  unlettered  ministry,  is 
hardly  di-tin^uishahle  from  the  grossest  heathenism. 

GREEN  CLOTH.  BOARD  OF.  A  court  of  justice 
belonging  to  the  king's  household,  daily  sitting  in  the 
king's  palace,  under  the  lord  high  steward!.  It  Is  attended 
by  various  officers  of  the  household,  And  by  the  steward 
of  the  Marshal  sea,  who  is  always  a  barrister.  They  meet 
for  the  purpose  of  taking  daily  accounts  of  expenses, 
making  provision  and  payments  for  the  household,  and 
paying  the  wages  of  the  king's  servants  under  the  lord 
high  steward.  It  has  jurisdiction  In  all  offences  com- 
mitted in  the  king's  palaces,  and  within  the  verge  of  hi* 
court. 


GRENADIERS. 

GREEN-HOUSE.  In  Gardening,  a  house  with  a  roc 
and  one  or  more  side*  of  glass,  for  the  purpose  of  con 
tainlng  plants  in  pots  which  are  too  tender  to  endure  th 
open  air  the  greater  part  of  the  year.  The  green  -houv 
being  a  structure  ot  luxury,  ought  to  be  for  the  m<  - 
part  situated  near  the  house,  in  order  to  be  enjoyed  b 
the  family  in  inclement  weather  ;  and,  if  possible,  it  sboul 
be  connected  with  the  flower-garden,  as  being  of  the  sam 
character  with  reference  to  use.  Its  length  and  bread? ! 
may  be  varied  at  pleasure,  but  its  height  should  never  b 
lets  than  that  of  the  loftiest  apartments  of  the  hou«e  t 
which  it  belongs.  The  best  aspect  is  to  the  south  <> 
south-east ;  but  any  aspect  may  be  chosen,  provided  th 
roof  is  entirely  of  glass,  and  abundant  heat  is  supplied  b- 
art.  In  green-houses  facing  the  north,  however,  th! 
more  tender  plants  will  not  thrive  so  well  in  winter :  rnon 
artificial  heat  will  be  required  at  that  season ;  and  thi 
plants  should  be  chiefly  evergreens,  and  other  plant*  tha 
come  Into  flower  In  the  summer  season,  wid  grow  or  Howe 
but  little  during  winter.  In  most  green-house*  the  plan t : 
are  kept  in  pots  or  boxes,  and  set  on  stage*  or  shelves 
in  order  that  they  may  be  near  the  roof,  so  as  to  receive 
the  direct  influence  of  the  rays  of  light  immediately  or 
their  passing  through  the  glass.  An  orangery  differ i 
from  a  green-house  in  having  an  opaque  roof,  and  in 
being  chiefly  devoted  to  plants  which  produce  their  shoots 
and  flowers  in  the  summer  season  and  in  the  open  air  ; 
and  they  are  set  in  the  orangery  merely  to  preserve  them 
through  the  winter.  Such  *  structure  might  with  more 
propriety  be  termed  a  conservatory  ;  but  custom  in  the 
present  day  has  applied  this  term  to  structure*  having 
glass-roofs  in  which  the  plants  are  not  kept  in  pots,  but 
planted  in  the  free  soil,  and  In  which  a  part  of  them  ar* 
encouraged  to  grow  and  flower  in  the  winter  months. 
Sec  Orangery  and  Conservatory. 

GREEN  ROOM,  In  the  Theatre,  the  name  given  to 
the  actors'  retiring  room ;  so  called,  in  all  probability, 
from  its  being  originally  painted  or  otherwise  ornamented 
with  green. 

GRE'ENSAND.   Beds  belonging  to  the  chalk  forma- 
tion :  they  often  contain  chlorite  or  green  earth  scattered 
through  the  sandstone  and  limestone  of  which 
sist.  See  Geology. 
GREEN.  SCUFFLE'S.  An  arsenite  of  < 
Is  a  Mibcarbonate  of  i 
an  oxychloride  of  < 
GREEN  SICKNESS. 
GREENSTONE.  A 
felspar  and  hornblende.    Set » 

GREEN  VITRIOL.  The  metallic  salts  of  sulphuric 
acid  were  formerly  designated  vitriol* :  sulphate  of  iron 
was  termed  green  vitriol.  It  Is  a  compound  of  I  atom  of 
oxide  of  Iron  and  1  atom  of  sulphuric  add :  the  crystals 
contain  7  atoms  of  water  ;  hence  the  crystallised  salt 
consists  of  36  protoxide  of  iron.  40  sulphuric  acid,  and  63 
water,  and  its  equivalent  is  mm  139.  Sulphate  of  copper 
is  sailed  hlne  ritriol,  and  sulphate  of  zinc  white  vitriol. 

GREGO'RIAN  CALENDAR.  The  reformed  ca- 
lendar of  the  church  of  Rome,  introduced  by  Pope  Gre- 
gory XIII.  in  1582,  in  which  the  error  of  the  civil  year  of 
the  Julian  calendar  was  corrected  by  the  omission  of 
three  Intercalary  days  in  four  centuries,  and  the  moon's 
age,  with  the  time  of  Easter,  with  the  other 
feast*  depending  on  it,  indicated  by 
See  Calbnoar. 

GREGO'RIAN  EPOCH.  The  epoch  or  I 
the  computation  by  the  Gregorian  calendar 
Thi*  was  In  March,  15H2. 

GREGO'RIAN  TELESCOPE.   The  first  and 
common  form  of  the  reflecting  telescope.  Invented  by 
James  Gregory  - 
of  St.Andrew* 
scribed  by 
Set-  Tei-esc 

GREGO'RIAN  YEAR.  The  civil  year  of  the  Grego- 
rian calendar.  In  the  Gregorian  calendar  the  common 
year  consists  of  3flS  days,  and  every  fourth  year  is  a  leap 
year,  or  contains  366  days,  excepting  the  last  yean  of 
every  century  of  which  the  number  is  not  divisible  by  4. 
Thus,  the  years  1700,  1800,  1900,  are  not  leap  years  ;  but 
1600  and  9000 are  leap  years,  the  numbers  Kand  20 being 
divisible  by  4.  The  period  is  consequently  400  years. 
In  the  course  of  which  there  occur  97  intercalations ;  so 
that  400  years  contain  365  x  400  +  97  =•  1 4.6097  days.  v,  i 
therefore  one  Gregorian  rear  consists  of  365*2425  mean 
solar  days,  or  365  d.  A  h.  49  m.  12  sec.  But  the  true  solar 
year  consists  of  365  d.  fth.  48  m.  49*62  sec.  The  Gre- 
gorian year,  therefore,  errs  in  excess  by  22*38  second* ; 
nut  the  error  Is  not  worth  taking  Into  account,  as  it  only 
amounts  to  one  whole  day  in  3*66  years. 

GRENA'DE.   A  hollow  ball  of  iron  about  tw  o  I 
and  a  half  In  diameter,  charged  with  gi 
nlshed  with  a  proper  fuse  ;  It  is  often  calk 
nadc,  being  thrown  from  the  parapets  of  1 
upon  the  invaders  beneath. 

GRENADI'ERS,  was  the  name  given  at  first  to  th? 
soldiers  who  threw  the  grenade ;  but  it  was 


lorm  or  the  reflecting  telescope,  invented  h? 
regory,  professor  of  mathematics  in  the  university 
>drew-s,  and  afterwards  or  Edinburgh,  and  dr. 
>y  him  In  his  Optica  Promota,  published  In  103. 
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GRES. 

Mofrrwd  on  certain  troops  of  the  line,  distinguished  from 
the  Utter  chiefly  by  tome  peculiarities  of  dress,  accou- 
trements, &c  This  appellation  originated  with  the 
French  in  1667,  but  was  speedily  adopted  into  ail  the 
armies  of  Europe ;  and  wherever  the  name  has  been  in- 
troduced, the  finest -looking  and  tallest  men  of  the  regi- 
ment bare  always  been  selected  to  form  what  is  called 
the  grenadier  companies. 

ORE'S.   (Fr.)   Sandstone  or  grit. 

GRESSO'RIAL,  in  Ornithology,  is  applied  to  the  feet 
oi  birds  which  hare  three  toe*  forward,  two  of  which  are 
connected,  and  one  behind. 

GRETNA  GREEN  MARRIAGES.  A  species  of  mar- 
riage, so  called  from  its  being  usually  celebrated  at 
tnat  place.  The  following  statement,  which  we  bate  bor- 
rowed from  the  Geographical  Dictionary,  conveys  so  full 
and  accurate  particulars  ofthese  far-famed  marriages,  that 
we  hare  taken  the  liberty  of  transferring  it  to  our  co- 


"  The  marriage  ceremony  merely  amounts  to  an  ad- 
mission before  witnesses  that  certain  persons  are  man  and 
such  acknowledgment  being  sufficient,  provided  it 
U/oUoteed  or  preceded  by  cohabitation,  according  to  the 
taw  of  Scotland,  to  constitute  a  valid  marriage.  A  cer- 
tiorate to  this  effect  being  signed  by  the  officiating  priest 
(■ho  has  never  been  above  the  rank  of  a  tradesman), 
and  by  two  witnesses,  the  union,  under  the  above  con- 
dition, becomes  indissoluble.  The  marriage  service  of 
the  church  of  England  is  sometimes  read,  in  order  to 
please  the  parties.  The  marriages  of  this  tort  celebrated 
at  Gretna  Green  are  estimated  at  between  300  and  400 
a  year  ,  but  as  similar  marriages  are  celebrated  at  Spring- 
field. Annan,  Coldstream,  and  other  places  along  the 
border,  their  total  number  is  said  to  amount  to  500  a 
rear !  The  parties  are  generally  from  England,  and  of 
the  lowest  ranks  ;  though  there  are  not  a  few  Instances 
of  persons  of  the  higher  ranks,  and  even  of  lord  chan- 
cellors, having  had  recourse  to  the  services  of  the 
4>umt  parsons  of  Gretna  Green.  A  trip  to  Gretna,  or  the 


of  a  self-dubbed  parson,  is  not.  however,  at  all 
Parties  crossing  the  Scottish  border,  and 


witnesses  that  they  arc  man  and  wife, 
are,  under  the  previously  mentioned  conditions,  mar- 
ried according  to  the  law  of  Scotland.  This  law  has  been 
much  objected  to,  but  we  are  inclined  to  think  with  no 
Ifod  reason.  It  would,  indeed,  be  no  difficult  matter  to 
ahow  that  It  is,  on  the  whole,  productive  of  numerous 
advantages.  No  where,  perhaps,  are  there  so  few  rash 
or  improvident  marriages  as  in  Scotland  ;  and  the  retro- 
■peaive  eflWt  of  the  existing  law,  or  Its  Influence  in 
optimising  the  children  born  before  marriage,  is  per. 
tups  its  most  valuable  feature.  But  It  is  necessary  to 
observe,  that  though  legitimated  in  Scotland,  children 
'•■  ] n-v  ).'ni*!y  to  a  ScOtdi  marriage  W  Hot  legitimated 
in  England,  and  do  not  succeed,  except  by  special  be- 
west,  to  heritable  property  in  that  part  of  the  U.  King- 
<i«n.  In  all  respects,  however,  Scotch  marriages  convey 
the  tame  rights  and  privileges  in  England  as  Englisb 
.   The  practice  began  at  Gretna  Green  about 


to  years  ago  by  a  person  named  Paisley,  a  tobacconist, 
*hodied  so  lately  as  1*14.  It  Is  now  earned  on  by  various 
mduiduals:  indeed  each  Inn  has  its  rival  priest,  in  ad- 
dition to  others  who  carry  on  the  business  on  their  own 
fc-cotmt;  and  so  far  has  competition  reduced  the  feet, 
that  though  large  sums  (40/.  f-r  til.  i  have  been  received, 
the  solatium,  in  some  instances.  Is  now  so  low  as  half-a- 
frown.  One  of  these  functionaries,  who  breaks  stones 
daily  on  the  verge  of  England,  has  the  best  chance  of  sue 
reeding ;  for  he  accosts  every  party  as  they  pass,  and  tries 

«ns.e  the  best  bargain." 

GKEYWACKE.   See  Grauwackb,  Geology. 

GRl'FFIN.  (Gr  -,v.-l  )  A  fabulous  animal  of  anti- 
TiitT  represented  with  the  body  and  feet  of  a  lion,  the 
bead  of  an  eagle  or  vulture,  ana  as  being  furnished  with 
w msrw  sud  claws.  The  griffin  is  one  of  those  imaginary 
TraUun*  t..w  hlch  the  ancient*  were  so  confer  dly  partial, 
but  k  belongs  more  to  the  romantic  than  the  classical 
mythology.  It  plays  a  prominent  part  In  the  fairy  tales 
and  romances  of  the  middle  ages  ;  and,  like  the  dragon 
*bkh  was  fabled  to  guard  the  golden  apples  of  the 
H^rperides.  Its  chief^  duties  consisted^ in  watching  over 

a  once  the  symbol  of  'strength  and  swiftness,  courage, 
prudence,  and  vigilance— qualities  which  Its  form  is  well 
( Undated  to  represent ;  and  hence  it  has  been  adopted 
into  the  language  of  heraldry,  where  it  constitutes  a 
prominent  feature  in  the  arnjorial  bearings  of  many 
jnncely  and  noble  families. 

GKIMA'CE.  (Fr.)  In  Painting  and  Sculpture,  an 
unnatural  distortion  of  the  countenance,  from  habit,  af- 
fectation, or  insolence. 

GRIPE.  The  fore  part  of  a  ship.  —  To  tripe,  the  ten- 
dency af  a  ship  to  bring  her  head  up  to  the  wind 


GUT. 


sail  on  the  wind. 
Hard  sandstone, 

Ac 


History,  a  subdivision 
aherm,  Transl.,  vol.  v. 


GRU1D/E. 

GROAT.  An  old  English  silver  coin  equal  to  Ad.  of 
our  present  money.  It  was  introduced  by  Edward  III. 
about  the  year  I  Sol ,  and  has  lately  been  again  adopted 
and  issued  from  the  mint:  the  first  coinage  of  these  mo- 
dern silver  groats  or  four-penny  pieces  took  place  in  IS3-V 

GROATS,  in  Agriculture,  are  the  small  grains  formed 
from  oats  by  being  cut  in  the  mill,  after  having  the  husks 
or  shells  taken  off  from  the  grain. 

GROIN.  (8ax.  xpoptii.  to  grow.)  In  Architecture, 
the  line  formed  at  the  Intersection  of  two  arches  which 
cross  each  other  at  any  angle. 

GRONI'NGENISTS.  In  Eccl. 
of  the  sect  of  Anabaptists 
p.  492.) 

GROOM.  A  name  now  usually  applied  to  servants 
who  are  employed  about  horses.  From  the  Flemish 
grom,  a  boy.  The  groom-porter  was  an  officer  of  the 
royal  household  in  the  lord  steward's  department,  whose 
place  is  said  to  have  succeeded  that  of  the  master  of  the 
revels.  Groom  is  still  the  denomination  of  several  officers 
of  the  royal  household,  chiefly  in  the  lord  chamberlain's 
department ;  such  as  grooms  in  waiting,  groom  of  the 
stole  or  robes,  Ac.  Ac. 

GROOVE.  (Sax.  spapan.  to  t!ig .)  In  Architecture, 
a  sunken  rectangular  channel.  It  is  usually  employed 
to  connect  two  pieces  of  wood  together,  the  piece  not 
grooved  having  on  its  edge  a  projection  or  tongue,  whose 
section  corresponds  to  and  fits  the  groove. 
GROSS.  In  Commerce,  the  number  of  12  doaen. 
GROSSULA'CEiE.  (Grossularia,  one  of  the  genera.) 
A  natural  order  of  shrubby  Exogens,  natives  of  most 
parts  of  the  world,  excepting  Africa  and  the  tropics; 
formerly  confounded  with  Cactacear.  Placed  by  Von  Mar- 
ti us  between  Saxijragaceay  and  (hwgracne;  but  never- 
theless, on  account  of  their  albuminous  seeds,  appearing 


)  A 


in  our  gardens  also  belong. 
GROSSULA'RIA.    (Lat.  gross ul 
green  garnet  found  in  Siberia. 

GROTE'SQUE.  (Fr.)  In  the  Fine  Arts,  a  term  ap- 
plied to  capricious  ornaments,  which  at  a  whole  have  no 
type  in  nature;  consisting  of  figures,  animals,  leaves, 
flowers,  fruits,  and  the  like,  all  connected  together. 

GaoTESQi'E.  In  Architecture,  artificial  grotto-work 
decorated  with  rockwork,  thellt,  Ac. 

GROTTO.  (It.)  The  name  given  to  subterraneous 
natural  excavations  formed  in  the  heart  of  mountains  or 
other  places.  Many  of  these  cavities  are  famed  for  the 
mephitic  exhalations  that  ittue  from  them,  and  to  this 
class  belongs  more  especially  the  Grotto  del  Cane,  near 
Naples ;  but  there  others  not  lest  celebrated  for  their 
beauty  and  grandeur,  of  which  the  grottoes  of  Antiparpt 
and  Fingal  are  well-known  examples.  In  picturesque 
gardening,  the  term  is  applied  to  an  artificial  or  orna- 
mental cave  or  low  building  Intended  to  represent  a 
natural  grotto.  The  best  specimen  of  this  kind  is  the 
grotto  attached  to  the  Colosseum,  which  may  be  con- 
sidered a  model  for  all  similar  designs. 

GROUND.  (Sax.  gnunb.)  In  the  Fine  Arts,  a  word 
of  various  application.  In  Painting,  It  is  the  first  layer 
of  colour  on  which  the  figures  or  other  objects  are  painted  ; 
in  Sculpture,  it  is  the  surface  from  which,  in  retievi,  the 
figures  rise  ;  and  in  Architecture,  It  is  used  to  denote  the 
face  of  the  scenery  or  country  round  a  building. 

GROUND  BAIT.  Balls  made  of  greaves,  bran,  boiled 
grain,  gentles,  Ac,  mixed  up  with  clay  and  thrown  into 
the  water,  by  which  the  fith  are  brought  together  upon 
those  spots  which  the  angler  selects  for  his  sport. 

GROUND  PLATE,  or  SILL.  In  Architecture,  tho 
lower  part  of  a  Umber  building,  which  receives  the  prin- 
cipal and  other  potts. 

GROUNDS.  In  Architecture,  pieces  of  wood  flush 
with  the  plastering,  for  which  they  serve  as  a  guide, 
Ac,  to  which  mouldings  and  other  finishings  are  at- 
tached. 

GROUP.  (Fr.  groupe.)  In  Painting,  an  assemblage 
of  objects,  whose  lighted  parts  form  a  mass  of  light,  aud 
their  shaded  parts  a  mass  of  shadow :  the  word  is  also 
used  to  denote  any  adjoining  assemblage  of  figures,  ani- 
mals, fruits,  flowers.  Ac.    In  speaking  also  of  objects  of 


torts,  it  Is  usual  to  say  that  one  object  groups 
with  another.  Lights  in  groups  should,  as  well  as  shadows, 
be  connected  together,  or  the  necessary  repose  will  be 


wanting.  In  Sculpture,  the  word  group  is  applied  to  a 
design  in  which  there  arc  two  or  more  figures.  In  Music, 
group  signifies  a  number  of  notes  linked  together  at  the 
stems. 

GROUSE.   See  Tetkao. 

GROUT.  (Sax.  Spur •  )  In  Architecture,  mortar  re- 
duced to  a  ttate  of  fluidity  by  the  addition  of  water :  a 
mixture  of  plaster  and  fine  stuff,  putty,  or  coarse  stuff, 
used  in  finishing  the  best  ceilings ;  also  tor  mouldings,  and 
sometimes  for  setting  wails. 

GRU'IDjE.   The  name  or  the  family  of  wading  birds 
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Git  US. 

GHUS.  (Lat.  the  Crane.)  One  of  the  modern  cpn- 
•foliations  in  the  southern  hemisphere.  See  Constella- 
tion. 

GHY'LI.ll)  1  (Lat.  gryllus,  a  locust  )  The  name 
of  the  family  of  locusts,  having  the  genus  Gryllus  for  the 
type. 

GRYPA'NIUM.  (Gr.  ^mt,  incurved.)  In  Orni- 
thology, the  rostrum  grypanium  is  that  form  of  beak 
In  which  the  cultnen  is  more  or  less  carinated,  and  is  so 
continued  to  the  apex  of  the  incurred  maxilla. 

GRYPHf  A.  (Gr.  yeywt.)  A  genus  of  Ostracean 
Bivalves,  remarkable  for  the  curvature  of  the  apex  or 
beak  of  the  shell ;  It  Is  chiefly  represented  by  fossil  spe- 
cies, one  of  which,  Grypheta  virgula,  characterize*  the 
Kimmeridge  clay,  near  Oxford,  and  the  upper  oolite  of 
parts  of  France. 

GRYPHO'SIS.  (Gr.  -yevrmt,  to  incurvate.)  A  grow- 
lng  inwards  of  the  nails. 

GUA'IACUM,  is  a  peculiar  resinous  substance  ob- 
tained from  the  Guaiacum  nfflcinale,  a  tree  of  the  West 
Indies.  It  has  some  chemical  peculiarities  which  dist 
tinguish  it  from  the  common  resins,  especially  its  pro- 
perty  of  becoming  blue  and  green  br  the  action  of  certain 
oxidising  substances.  Decoction  of  the  wood  of  the  tree, 
and  the  tincture  of  the  resin,  hare  been  employed  in  the 
cure  of  rheumatism,  and  as  an  alterative ;  but  It  is  an  un- 
important medicine. 

GUA'NO.  A  substance  found  upon  certain  small 
inlands,  especially  in  the  South  Sea,  which  are  the  resort 
of  large  flocks  of  birds,  and  chiefly  composed  of  their  ex- 
crement :  it  is  said  to  form  beds  fifty  to  sixty  feet  in  thick- 
ness.   It  Is  an  excellent  manure. 

GUARANTE'E,  In  Law,  is  an  undertaking  to  answer 
for  the  failure  of  another.  By  the  Statute  of  Frauds,  a 
person  is  not  liable  on  a  special  promise  in  the  nature  of 
a  guarantee  unless  a  written  agreement,  or  memorandum 
of  such  promise,  shall  be  signed  by  the  part y  making  the 
promise,  or  some  person  lawfully  authorized  by  htm. 

GUA'RDIAN,  in  Law,  be  who  has  the  custody  of 
such  persons  as  are  incapable  of  directing  themselves, 
and  especially  of  infants.  Guardians  at  common  law 
were —  I .  In  chivalry  (under  the  feudal  principle  of  ward- 
ship, abolished  with  the  other  incidents  of  military  tenure 
by  12  Cb.  2.).  2.  By  nature ;  the  father  in  all  cases  ;  the 
mother  to  daughters,  where  no  guardian  Is  assigned  by 
the  father's  deed  or  will.  3.  For  nurture ;  appointed  by 
the  ordinary  in  default  of  father  or  mother.  4.  In  socage, 
being  the  nearest  of  kin  to  an  infant  entitled  to  real  estate 
who  cannot  inherit  that  estate. 

GUA'RDIAN  OF  SPIRITUALTIES.  In  Ecclesi- 
astical Law,  the  person  to  whom  the  spiritual  adminis- 
tration of  a  diocese  is  entrusted  during  the  vacancy  of 


I.  —Of  Temporaltiet,  one  anpoin  tetlbvtheking'du- 
ring  such  vacancy  to  take  care  of  the  goods  and  profits, 


and  deliver  an  account  to  the  Exchequer. 

GUARD,  NATIONAL,  OF  FRANCE.  This  famous 
institution  was  first  devised  by  the  Municipal  Committee 
of  Safety  of  1789,  which  sate  at  the  Hotel  de  Ytlle,  In 
Paris,  before  the  taking  of  the  Bastille.  The  corps  which 
was  then  raised  at  first  carried  green  colours,  afterwards 
replaced  by  the  tricolor.  It  was  more  fully  organized 
by  a  decree  of  September,  1791,  to  be  raised  by  voluntary 
enlistment,  both  in  Paris  and  the  departments,  in  the 
proportion  of  one  man  out  of  eyery  twenty  citizens.  The 
■tan*  of  the  national  guard  was  dissolved  by  the  Conven- 
tion after  the  13  Vendemiaire  (1793),  and  it  was  placed 
under  control  of  the  military  authorities.  Napoleon  made 
of  the  national  guard  a  species  of  military  nursery,  and 
large  portions  of  it  volunteered  in  1813  to  act  beyond  the 
frontiers.  Under  the  Restoration  the  national  guards 
were  deprived  of  the  privilege  of  choosing  their  own  offi- 
and  in  IH27.  in  consequence  of  their  public  de- 
for  the  dismission  of  the  ministry  ( Vlllele's),  they 
>  dissolved.  By  their  constitution,  as  remodelled  in 
1830.  they  elect  their  own  officers  up  to  the  rank  of  sub- 
lieutenant Inclusive:  the  rest  arc  appointed  by  the  king. 

,  In  the  armic 


GUARD.  THE  IMPERIAL, 
peror  Napoleon,  was  formed  from  a 
guards  (as  they  might  be  termed)  which  had  served  to 
defend  the  Convention,  the  Corps  Legislatif  of  1795,  the 
Directory,  and  afterwards  the  Consulate.  In  1803,  when 
Napoleon  became  emperor,  the  consular  guard  had  al- 
ready been  increased  to  3300  Infantry  and  'it 00  cavalry, 
besides  artillery  and  marines.  Its  augmentation  and 
equipment  became  afterwards  one  of  Napoleon's  favourite 
pursuits ;  and  as  soldier*  could  not  be  enrolled  except 
after  serving  four  campaigns  in  the  line  with  distinction 
or  from  the  preparatorv  corps  called  the  young  guards, 
it  was  an  institution  of  the  highest  military  policy.  In 
the  end  of  1812,  the  Imperial  Guard,  old  and  young,  con- 
sisted of  Vi.oo  i  men  ;  and  Its  farther  Increase  wai  only 
prevented  by  the  calamities  of  the  follow  ing  years.  At 
the  Restoration,  the  soldier*  of  the  young  guard  returned 
to  the  line .  those  of  the  old  guard  were  formed  into  royal 
regiments. 

GUARD,  YEOMEN  OF  THE.  were  first  raised  by 
VII.  in  1485,  and  appear  to  have  been  the  first 
322  " 


GUELFS. 

standing  military  corps  ever  set  on  foot  in  this  country. 
They  were  at  first  fifty  men,  half  armed  with  bows  and 
arrows,  and  half  with  arqucbusses  ;  afterwards  some  car- 
ried lialberds.  The  arquebusses  were  exchanged  for  par- 
tisans (which  they  now  carry)  in  the  reign  of  William 
HI. 

GUARDS.  Troops  attached  to  the  person  of  the  so- 
vereign. In  modern  times,  the  designation  is  applied  la 
most  countries  to  a  body  of  men  distinguished  from  the 
line  by  difference  of  pay,  dress.  &c.  and  possessing  a 
certain  military  rank.  Body-guards  have  been  an  inse- 
parable accompaniment  of  monarchy  from  the  earliest 
ages :  the  Assyrian  and  Persian  monarch*  employed  them. 
The  corps  of  Argyraspides,  or  silver-shields  .were  selected 
by  Alexander  out  of  the  bravest  men  of  his  army.  The 
Roman  emperors  had  their  Praetorian  guard.  Napoleon 
first  created  a  small  troop  of  body-guards,  with  the  title 
of  Guides,  while  yet  only  general,  in  his  first  Italian 


paign.  From  this  arose  by  degrees  the  great  Institution 
of  the  Imperial  Guard,  itself  an  army,  with  its  two  great 
divisions  of  old  and  young,  and  120  pieces  of  cannon ;  the 

•oken  up  at  the  " 
the  royal  guarc 


On 
that  < 


of  1* 


cdh-d 


»)  consist  of  the  life-guards,  the  toyal 
se- guards,  and  three  regiments  of  foot- 


regiment  of 

guards.  Many  of  the  European  sovereigns,  before  the 
French  Revolution,  had  small  corps  of  foreign  troops 
which  served  In  this  capacity.  Thus  the  French  kings 
had,  in  early  times,  a  body  ol  Scotch  guards,  termed 
archers ;  at  a  later  period,  a  body  of  Swiss  guards,  called 
the  Cent-Swisses  ;  and  after  the  Restoration  of  1S15  se- 
veral battalions  of  Swiss  guards  were  organized  for  the 
same  service.  This  system  has  almost  disappeared,  since 
the  troubles  of  the  Revolution  have  introduced  a  jpmt 
at  once  more  military  and  more  national  into  the  coun- 
cils and  populations  of  Europe.  The  Pope  still  retains  his 
Swiss  guards. 

GUA*  VA.  The  fruit  of  the  Ptidium  pomtfeium,  from 
which  a  jelly  is  made  in  the  West  Indies. 

GU'DGEON.  The  common  name  of  a  small  species 
of  the  Cyprinold  family  of  soft-finned  fishes ;  having,  like 
the  barbel,  cirri  or  feelers  at  the  mouth,  and  both  the 
dorsal  and  anal  fins  short,  but  without  a  strong  bony 
ray  at  the  commencement  of  either.  The  i 
scquently  forms  the  type  of  a 

GU'DGEONS.  In  Machinery,  the  pins  inserted  ia 
the  extremities  of  a  shaft,  or  the  axle  or  a  wheel,  on  which 
It  turns,  and  which  support  the  whole  weight,  in 
to  diminish  friction,  gudgeons  are 
siblc  in  diameter  ;  leaving,  ho 
to  support  the  weight.  They  arc  frequently  forme  .i  of 
cast  iron,  on  account  of  its  cheapness  |  but  w  rough t  Iron 
of  the  same  dimensions  is  considerably  stronger,  and  will 
support  a  greater  load. 

GUE'BERS,  or  GUEBRES  (i.  e.  Giaours,  imjidets). 
The  sectaries  of  the  ancient  Persian  religion,  of  which 
the  chief  peculiarity  consisted  in  the  worship  of  fire,  are 
so  termed  by  the  Mohammedans.  They  still  exi»l  in 
some  of  the  southern  and  eastern  districts  of  Persia  ;  but 
a  colony  of  them  has  been  long  established  at  Bombay, 
and  other  parts  of  the  western  coast  of  India,  and  has 
attained  to  wealth  and  distinction.  These  are  termed  in 
India  Parseet,  from  the  nation  from  which  they  originally 
sprang.  The  Gucbres  explain  the  worship  of  tire  by 
professing  to  regard  it  as  a  symbol  only  of  the  Divinity. 
Their  sacred  books  are  termed  the  Zend-Avesta.  See 
Parsers. 

GUELF,  ORDER  OF,  or  ROYAL  GUELPHIC  OR- 
DER. An  Hanoverian  order  of  knighthood,  founded  In 
1813  by  George  IV.,  then  Prince  Regent,  it  consists  of 
grand  crosses,  commanders,  and  knights,  both  civil  and 


GUELFS.  In 
a  political  party,  the 
site  party  of  the  Ghibellines 


History,  during  the  middle  ages, 
rts  between  w  hich  and  the  oppo- 


Ger- 


The  former  name  Is  derived  from  that  of  the  great 
man  house  of  the  Wells  or  Guelfs.  These,  in  the  12th 
century,  were  dukes  of  Bavaria  ;  and  carried  on  war  ha 
Germany  with  the  house  of  Hohenstauffen,  from  one  of 
whose  castles  ( Weiblingen)  the  name  Ghibelllne  is  sup- 
posed to  have  been  derived.  The  latter  house  having 
become  the  ruling  power  in  Germany  under  Frederic  I., 
that  prince  invaded  Italy  in  order  to  reassert  the  right* 
of  the  empire  ;  and  thus  these  party  name*,  first  used  in 
a  German  feud,  were  transplanted  into  that  country. 
The  chief  adversaries  of  the  house  of  HohenstautTen  In 
Italy  were  the  Popes,  who  thus  became  the  heads  of  the 
Guelf  party  ;  and  the  struggle  between  the  two  became. 
In  the  13th  century,  when  Frederic  II.  was  involved 
in  contests  with  several  successive  pontiffs,  a  contest 
between  the  temporal  and  spiritual  power.  In  that  In- 
stance the  latter  prevailed  ;  but  the  Ghibellines  remained, 
notwithstanding,  powerful,  especially  in  the  north 
Italy  ;  and,  In  the  bvf 
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th*  Invasion  of  the  emperor  Henry  of  Luxemburg  added 
ttasidenbly  to  tbdr  power.  In  the  early  part  of  that 
cmtury  the  leading  Ghlbetllne  power*  generally  were, 
Milan  under  the  house  of  Vtscontl,  Verona  under  that 
cf  Li  Scala.  and  the  Aragonese  king!  of  Sicily ;  the  chief 
Cuelf  states  the  republic  of  Florence,  the  Angevin 

ately 
pre- 


iiap  of  Naples.  Ac. 
tader  the  control  of  the  two  parties  as  I 
At  thU  time  the  poet  Dante. 


In  the  , 


especially  after 


papal  seat  to  ATignon,  the  original  principles  of 

; ;  while  the  names  cc 


of  the 
ra  two 
continued. 


civil  feuds  of  bis  age. 

iS 

parties  were  entirely  lost 

aad  (actions  bearing  those  appellations  constantly  agi- 
tated the  interior  of  Italian  cities  and  monarchies  down 
to  the  middle  of  the  1  Mh  century,  or  even  to  a  still  later 
period.  The  most  complete  works  which  can  now  be  con- 
•'ihed  on  the  subject  are  those,  of  Itaumer  ( Ueschichte  drr 
ILktmtauffim),  and  Sismondi  ( Repubiique*  Ualiennct). 

GUERRI'LLA.  (Span.  Mtle  war.)  The  plan  of 
Massing  the  French  armies  by  the  constant  attacks  of 
indrpfnoent  bands,  acting  in  a  mountduous  country, 
»i»  adopted  in  the  north  of  Spain  during  the  Penln- 
utiar  war.  It  was  first  reduced  into  a  kind  of  system  In 
Mo.  (See  Sapor'*  Peninsular  War*  book  Is.  chap.  1.) 
The  bands  which  conducted  this  desultory  warfare  were 
called  Partidas :  the  name  of  Guerrilla  is,  by  a  misappli- 
cation of  the  term,  frequently  applied  to  them. 

GUIDE.  (Fr.)  In  Music,  the  leading  part  in  •  canon 
or  fugue. 

(Sax.  gildan.  to  pay  I  said  to  be 
"  l  by  a  member  of  a  guild  on 
or  association,  generally  of 
Opiflcum  of  the  later  Roman 
I  of  this 


GUILD,  or  GILD, 
dfived  from  payment* 

u)    A  ' 


Anglo-Saxon  guilds  were  voluntary  osse- 
in ous  purposes,  religious  and  social  as  well 
"commercial;  and  the  oldest  English  guil .1  of  which 
the  history  is  at  all  ascertained  is  said  to  have  been  the 
1  aighten  guild  of  London,  which  has  been  thought  by 
i'»  name  to  have  been  a  military  company ;  but  this  u 
tactful,  and  its  history  is  altogether  extremely  obscure. 
But  the  more  important  guilds  of  later  timet  nave  been 
ii!  mercantile.  The  guild-merchant,  in  many  boroughs 
Kngland,  seems  to  have  been  a  trading  society,  into 
•bieta  all  persons  wishing  to  exercise  trade  within  the 
broach  were  obliged  to  be  admitted  ;  and  hence.  In  pro- 
fess of  time,  the  freedom  of  the  borough,  which  origi- 
saily  depended  upon  mere  inhabit*; icy,  became  connected 
»-tb  admission  to  the  guild,  and  the  guild  and  corpo- 
rate bodr  of  the  borough  became  co-extensive,  A  more 
remarkable  change  took  place  in  the  constitution  of 
koodoo,  where  the  several  trading  companies  by  degrees 
to  completely  engrossed  the  government  that  admission 
iato  one  or  the  other  of  them  <the  liveried  companies) 
wcame  a  necessary  qualification  for  the  exercise  of  mu- 
nicipal rights ;  while  some  relics  still  remain  (such  as 
the  division  of  the  city  into  wards)  of  the  more  ancient 
*t*te  of  things.  The  name  guild  is  still  preserved  in  the 
incimt  boroughs  of  Scotland,  and  the  dean  of  guild  is  the 
»*wd  municipal  magistrate  of  a  Scottish  borough.  The 
twtle  of  German  cities,  and  the  trading  companies  of 
taose  of  Prance  and  Italy,  have  acted  an  equally  irapor- 
t  ft  p«rt  in  the  history  of  those  countries. 

guillemot.  &*ua«. 

_CULLOCHE.   (Fr.)    In  Architecture,  an  ornament 

,\'uy  .  .  ,  .1    composed  of  curved  fillets,  which 

'^^yiS^^$^6^!&  bjr  repetition  form  a  continued 
^^y^-/y>yjgg^  series 

Gl  ILLOTI'NE.  (Fr.)  The  name  given  to  the  in- 
I'rument  of  capital  punishment  used  in  France ;  socalled 
ffr«  Joseph  Ignace  Gulllotin,  by  whom  It  was  introduced 
into  that  country.  This  person  was  born  at  Saintes,  and, 
'4UWiihc<l  as  a  physician  at  Paris,  obtained  a  certain 
cdebrity  in  the  early  period  of  the  Revolution  by  the' 
"/"tig  part  which  he  took  In  favour  of  the  rights  of  the 
i  lert-htat.  He  was  elected  in  consequence  a  deputy 
Ji  **tto'nal  Assembly.  When  that  body  was  occu- 
F>fd  in  its  long  discussions  relative  to  the  reform  of  the 
l»-r«i  rode  (m  ,790)  Gulllotin  proposed  the  adoption  of 
ampliation,  —  up  to  that  time  used  only  for  nobles,— 
a*  the-  only  method  of  capital  punishment. 


'  menu  of  humanity  he  recommended  the  employment 
w  *  machine  which  had  been  long  known  iu  Italy  under 
«*  name  of  •'  mannaja,"  and  In  other  countries  also; 

r-*hf*ion  (of'  the*  %SSa£it 
l\ M 'lauded  the  idea,  and  the  . 
»>ch  the  Parisians  have  given  the 
■jj  wdoi  which^G^uillotin  is  m< 


the  ju 
Assembly 
machine  was  adopted,  to 
the  name  of  "  GuiUo- 
most  erroneously  sup- 
It  consists  of  two 


tsneu  oy  tne  instrument  wnicn 
imprisoned  during  the  Hcign  of 


GUN. 

upright  pieces  of  wood  fixed  In  a  horizontal  frame ;  a 
sharp  blade  of  steel  moves  up  and  down  by  means  of  a 
pulley  in  grooves  in  the  two  uprights  ;  the  edge  is  oblique 
Instead  of  horizontal  in  shape,  which  gives  it  the  me- 
chanical power  of  the  wedge.  The  criminal  is  laid  on 
his  face,  his  neck  immediately  under  the  blade,  which 
severs  it  at  a  blow  from  his  body.  It  is  equally  a  vulgar 
error  that  Gulllotin  perished  by  the  Instrument  which 
bears  his  name.  He' 
Terror,  but  i 
died  in  1814,  l 
Academy  of  M« 

GUI'NEA.  An  English  denomination  of  money  ;  for- 
merly a  coin,  but  now  disused.  Its  value  is  21s.  The 
coin  weighed  129)  grains,  and  contained  I1K7  grains  of 
pure  gold.  Guineas  were  first  coined  in  the  reign  of 
Charles  II.  (16G2)  of  gold  brought  from  Guinea ;  whence 
the  name. 

GUI'NEA  PEPPER.  A  species  of  capsicum. 
GUI'NEA  WORM.  The  Fdaria  medinensis.  A  worm 
which  affects  the  skin,  especially  of  the  legs,  hi  warm 
climates.  Whilst  it  remains  under  the  skin  this  worm 
produces  little  uneasiness,  till  a  part  suppurates,  and  it 
puts  out  its  head ;  much  pain  being  experienced  on  at- 
tempting  to  draw  it  out,  especially  if  it  be  broken. 

GUITA'R.  (It.  chitarra.)  A  musical  stringed  instru- 
ment, whose  inventiou  is  attributed  to  the  Spaniards. 
The  strings  are  stretched  over  a  body  much  larger  than 
the  violjn,  but  of  somewhat  similar  shape ;  except  that 
the  sharp  corners  are  rounded  off,  and  the  strings,  *  hich 
are  more  in  number  than  the  violin,  and  are  not  carried 
over  a  bridge,  are  struck  or  pulled  with  the  fingers. 

GU'LA,  in  Zoology,  is  the  region  of  the  throat  near- 
est the  lower  jaw. 
Gu'L*.   In  Architecture.   See  Gout. 
GULES.    (Fr.  gueule,  a  iktvat.)    In  Heraldry,  red  ; 
one  of  the  colours,  or  tinctures,  employed  in  blazonry. 
It  is  equivalent  to  ruby  among  precious  stones.  Mars 

it  is  represented  by  a  ver- 


Gl'LL.  &«Larcs. 

GULPII.  In  Geography,  an  arm  of  the  sea  extending 
more  or  less  into  the  land,  and  distinguished  from  a  bay 
only  in  being  of  greater  size  and  extent  than  the  latter. 
It  is  derived  from  the  Gr.  *•>.-!•«.-.  signifying  b. •*,>>»,  and 
has  been  adopted  with  a  slight  variation  into  all  the  lan- 
guages of  modern  Europe. 

Cl'M.  A  vegetable  product,  distinguished  by  solubility 
in  water,  and  insolubility  iu  alcohol ;  it  Is  tasteless  and 
inodorous.  Gum-arabic,  which  is  the  produce  of  the 
Acacia  vera,  may  be  taken  as  a  sample  of  the  purest  foi  in 
of  gum.  It  is  imported  from  Bar  bar  y  and  Morocco.  Iu 
specific  gravity  u  I  4r>.  Its  solution  is  viscid,  and  is 
termed  mucilage.  Gum  Is  used  as  a  demulcent  in  medi- 
cine, and  for  giving  gloss  and  stiffness  to  linens,  silks, &r. 
It  consists  of  carbon  41*4,  oxygen  52W,  hydrogen  V51  ; 
or,  in  other  terms,  of  41*4  charcoal  and  JV8  b  water. 

GUM-RESIN.   An  exudation  from  many  trees,  i 
posed  of  a  mixture  of  gum  and  resin,  or  of  a 
Intermediate  between  the  two. 

GUN.  Under  this  general  terra  most  of  the  species  of 
firearms  are  included,  the  pistol  and  mortar  being  almost 
the  only  exceptions,  (ireat  guns,  or  cannon  (*«r  Can- 
non), began  to  be  used  as  raillu 
middle  of  the  14th  century ;  but  si 

to  have  been  introduced  nearly  two  centuries 
,  1&2I.  They  were  first  used  by  the  h  pa- 
at  the  siege  of  Rhege  Muskets  weic  at 
first  of  a  very  clumsy  construction,  being  so  heavy  that 
they  could  not  be  levelled  and  fired  from  the  shoulder  . 
accordingly  the  soldier  was  provided  with  a  rest,  which 
it  was  necessary  to  carry  along  with  him  and  plant  in 
the  ground  in  order  to  support  the  weapon  before  it  could 
be  used.  The  gun  was  generally  fired  with  a  match  , 
sometimes  by  means  of  sparks  generated  by  the  revolu- 
tion of  a  notched  wheel  ol  steel,  placed  directly  above  the 
pan  containing  the  priming.  Muskets  with  rests  were 
employed  so  late  as  the  civil  wars  in  the  time  of  Charles 
1. ;  afterwards  a  lighter  matchlock  musket  came  into 
use ;  and  about  the  beginning  of  the  last  century  the 
troops  throughout  Europe  were  armed  with  firelocks. 

Tne  barrel  forms  the  essential  part  of  the  gun ;  and  the 
first  requisite  to  a  good  barrel  is  toughness  in  the  ma- 
terial of  which  it  is  made,  for  safety  in  using  It  depends 
mainly  on  this  quality.  The  best  iron  for  the  forma- 
tion of  musket  barrels  is  that  which  has  been  much  worn, 
and  toughened  by  the  loss  of  Its  fiery  particles ;  and,  ac- 
cordingly, old  horse  stub-nails  are  much  in  request  for 
this  purpose,  and  sold  at  a  high  price  to  the  barrel- 
forgers.  Formerly  the  best  gun  barrels  were  made  in 
Spain ;  and  their  superiority  was  attributed  to  the  ex- 
cellency of  the  iron  made  use  of,  which  consisted  almost 
exclusively  of  stub  nails,  and  the  old  shoes  of  the  horses 
and  mules :  but  the  barrels  now  made  in  this  country  are 
not  Inferior  to  those  of  any  country  in  the  world.  The 
the  barrel  is  this :  —  the  iron  Is  first 
^  ar.^something  like  a  coo  par's 
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is  plied  or  twisted  round  a  xcan- 
in.kiiiK-r  .iJ  a  nbt>>n  of  leather  is 
of  a  whip.  For  the  beat  barrel* 
>e*  not  exceed  half  an  inch;  and 
a  manner  that  the 
edges  arc  brought  close  together,  but  do  not  overlap.  In 
this  position  It  Is  welded  by  horizontal  strokes  with  the 
hammer.  But  in  common  guns  a  broader  bar  is  em- 
ployed ;  and  its  edges,  which  are  placed  so  as  to  overlap 
considerably,  are  welded  down  on  each  other.  The  Da- 
mascus barrels,  prised  for  their  beauty,  though  inferior 
in  strength,  are  composed  of  iron  and  steel  In  certain 
proportions  laid  crotsways,  and  hammered  together  the 
whole  length  of  the  barrel.  After  the  barrel  has  been 
forged,  the  inside  is  rendered  smooth  and  perfectly  cy- 
lindrical by  boring  it  with  a  bit,  or  rather  bits  of  different 
sizes  used  in  succession.  In  rides  a  certain  number  of 
parallel  grooves,  either  straight  or  slightly  twisted,  are 
cut  in  the  inside  of  the  barrel,  of  equal  depth  and  fine- 
ness, and  through  its  whole  length.  The  exterior  is 
smoothed  by  turning  it  on  a  lathe. 

By  act  of  parliament  every  gun  barrel  offered  for  sale 
must  be  tried  by  a  certain  quantity  of  powder  and  weight 
of  shot  according  to  its  size ;  but  the  best  gun-makers 
do  not  trust  to  this  legal  test,  and  subject  them  to  a 
severer  trial  by  water-proof.  For  fowling  pieces  and  other 
guns  of  the  best  description  the  flint  lock  is  now  laid 
and  the 


aside,  and  the  percussion  or  < 
serially  substituted.  This  ii 
to  a  Scottish  clergyman,  the 
>ii»«.it  oi  isciueivie  m  Awn 


plication  of  the  copper  cap,— to 
attributed  all  its  superiority.  The 
mentions  of  the  new  pattern 
British  troops :  — 

Length  of  the  barrel,  in  inches 
Diameter  of  the  bore 
Diameter  of  the  ball  for  service 
Weight  of  the  ball  for  service,  in 

dupol*         -       -  - 
Weight  of  the  flrelock  with 


lock  almost  uni 
invention  belongs 
i  Mr.Forsyth,  mi- 
;  but  it  has  since 
iear>- 


the  di 
by  the 
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Length  of  barrel  and  bayonet,  in 


ht  cavalry  is  u 
(£iscyc.  Brit. 


•  barge*  of  powder;  but  the  experiment*  of  Robins 
llutton  proved  that  neither  great  length  of  the  bore 
large  charges  are  ever  necessary.  In  consequence 
se  ex  peril 
artillery  , 
the  French 


The  carbine  carried  by  regiments  of  li| 
inches  in  length,  and  weighs  6  pounds 
art. "  Gun-making.") 

Great  guns,  or  cannon,  used  formerly  to  be  very  long 
in  the  bore,  and  constructed  with  a  view  to  support  large 

of  Robins  and 
nor 

large  charges  are  ever  necessary.    In  consequence  of 
these  experiments,  a  great  improvement  took  place  in 
s  of  Europe,  about  the  beginning  of 

.TKo%eid-pn£J  h» 
a  bore  or  more  than  18  calibre*  In  length.  In  the 
rice  the  regulation  length  Is  14  calibre*  ;  in 
America,  during  the  late  war,  It  was  reduced  to  12;  but 
has  since  been  Increased,  on  what  principle  it  does  not 
appear,  to  18.  The  length  of  the  gun  roust,  however,  be 
regulated  in  many  cases  by  the  service  for  which  it  i* 
destined.  In  battering  guns  a  certain  length  in  front 
of  the  trunnions  Is  absolutely  necessary ;  for,  generally 
speaking,  they  are  fired  from  embrasure*  of  earth,  which 
would  be  injured  by  the  firing  if  the  mouth  of  the  gun 
did  not  reach  beyond  it.  Navv  guns  should  also  project 
to  a  certain  distance  beyond  the  side  of  the  vessel,  and 
the  same  reason*  apply  to  garrison  as  to  battering  gun*. 

With  regard  to  the  shape  of  guns.  It  is  easy  to  see 
that  It  ought  to  be  such  as  to  give  them  the  greatest 
strength  at  the  part  which  suffers  the  greatest  strain 
in  firing.  This  Is  probably  at  the  part  where  the  ball 
is  lodged.  Count  Rumford  therefore  proposed  to 
make  the  thickness  of  the  metal  greatest  at  this 
point,  and  planned  a  gun  swelling  in  a  cunre  from  the 
breech  to  the  lodgement  of  the  ball,  and  again  con- 
tracting in  a  curve  from  that  point  to  the  projection  of 
the  muzzle.  In  some  guns,  as  the  American  navy  32- 
pounder,  the  form  is  cylindrical  from  the  base  ring  to  the 
trunnions,  and  thence  conical  to  the  swell  of  the  muzzle. 
In  respect  of  British  gun*,  the  proportion  of  the  weight 
of  metal  of  an  iron  gun  is  to  that  of  the  shot,  in  heavy 
guns,  as  about  274  to  I  or  2  cwt.  to  1  lb. ;  in  medium  guns 
a*  ICR  to  1.  and  In  light  guns  112  to  1.  The  length  of  a 
32-poundcr,  used  in  the  lower  deck  of  Une-of-battle  ships, 
is  9  ft.  6  in.,  and  iU  weight  Mcwt.,  being  about  192  times 
that  of  the  ball.  The  medium  12-poundcr  brass  gun  is 
6ft.  6  in.  in  length,  weighs  I*  cwt..  and  has  a  calibre  of 
4  6  In.  In  diameter.  The  length  of  brass  18,  IS,  9,  6.  and 
3  pounders  Is  17  calibre*.  ( See  Ency.  Brit.,  "Gunnery.") 
The  greater  quantity  of  metal  at  tho  breech  of  a  gun 
than  at  the  muzzle  not  only  gives  greater  strength  to  the 
gun  at  the  part  where  the  danger  of  bursting  Is  the 
greatest,  but  also  tends  to  diminish  the  force  of  recoil. 
GU'NNKR.    The  first  of  the  three  warrant  ottkersof 
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GUNNERY. 

a  king's  ship.  He  has  the  charge  of  the  ordnance,  an. 
munition,  and  other  duties. 

GU'NNERY.  A  branch  of  the  military  art,  which  ha* 
for  it*  object  the  management  of  guns  and  mortar i.  and 
of  charging  and  dliectfng^them  so  as  to^Mt  a 

it"is  neceauu7°to 
a  projectile  describes  in 
with  a  given  initial  velocity,  the  quantity  of  gunpowder 
necessary  to  produce  that  velocity,  and  the  elevation  that 
must  be  given  to  the  gun  in  order  to  counteract  the  effect 
of  gravity  and  the  resistance  of  the  air  on  the  ball  in  its 
flight.  Various  other  considerations  require  also  to  be 
attended  to ;  as  the  proportion  between  the  length  of  the 
gun  and  the  diameter  of  its  bore,  the  proper  urtmdagr  or 
excess  of  the  diameter  of  the  bore  above  that  of  the  mil, 
and  the  size  or  weight  of  the  bail  proper  to  produce  a 
certain  ellei  t, .  to  batter  dom  n  a  wall,  for  example,  or  I  < 
penetrate  a  ship'*  tide.  The  method  of  mounting  and 
working  guns,  so  as  to  render  them  most  serviceable  in 
military  operations,  belongs  to  the  head  Abtilleay. 

If  we  abstract  from  the  effect  of  the  resistance  of  the 
air,  the  path  described  by  a  projectile  is  easily  determined . 
The  only  force  which  act*  on  the  bail  to  deflect  it  from 
the  straight  line  in  which  it  i*  projected  ia  gravity,  and  it 
consequently  describes  an  arc  of  a  parabola.  (  Pkojectu  i. ) 
But  any  deduction*  from  the  parabolic  theory  of  pro- 
jectile* are  of  little  or  no  use  fa  the  actual  practice  of 
;  for  in  consequence  of  the  great  resistance  which 
pposes  to  a  body  moving  through  it  with  the  ve- 
of  a  cannon  ball,  the  circumstances  of  the  motion 

air  brings  another  force  into  action,  the  intensity  of  which 
depends  on  the  velocity  of  the  ball,  and  which  is  exerted 
in  a  direction  exactly  opposite  to  that  of  the  ball  s  mo- 
tion ;  hence  the  velocity  of  the  ball  1*  continually  dimi- 
nished through  its  whole  course,  and  in  consequence  the 
ascending  and  descending  branches  of  the  trajectory.  A  V 
and  V  B,  arc  unequal  and  dissimilar.    Instead  of  being 

,  they  become  different  arcs 
of  the  hyperbolic  kind,  ha»  - 

o      »   *     lng  asymptotes,  CD  and  V.  F, 

^<  dissimilarly    situated;  the 

\        former  being  inclined  to  the 
\       horizontal  line  D  E, and  the 
•f^j^  \      latter  perpendicular  to  it- 

B  1  v  The  motion  of  the  ball  in  its 
ascent,  being  opposed  by  the 
resistance  of  the  air  as  well  as  by  gravity,  will  neither 
ascend  so  high  nor  range  to  so  great  a  distance  as  in  the 
parabolic  theory  ;  and  in  descending  through  the  branch 
V  B  its  motion  downward*  is  constantly  accelerated  by 
gravity  .while  its  horizontal  motion  is  constantly  retarded ; 
so  that  its  direction  continually  approaches  to  the  per- 
pendicular, or  a  parallel  with  fe  V.  This  resistance  of 
the  air  is  so  great  as  to  amount  in  some  cases  to  twenty 
or  thirty  times  the  weight  of  the  ball  Itself,  insomuch 
that  a  ball  which  in  the  air  ranges  only  to  the 
one  mile,  if  projected  with  the  same  velocity  in 
range  ten  or  twenty  times  that  distance. 
The  determination  by  theory  of  the  trajectory  described 
by  a  projectile  In  the  air  is,  as  Dr.  llutton  remarks,  one 
of  the  most  difficult  problems  in  dynamics.  "  Even  the 
solutions  of  Newton,  Bernoulli,  Lulcr.  Borda.  Ac.  he., 
after  the  most  elaborate  investigations,  assisted  by  all  the 
resources  of  the  modern  analysis,  amount  to  no  more 
than  distant  approximations ;  and  are  rendered  nearly 
useless,  even  to  the  speculative  philosopher,  from  the  as- 
sumption of  a  very  erroneous  law  of  resistance  in  the  air, 
and  much  more  to  to  the  practical  artillerist,  both  on 
that  account,  and  from  the  very  Intricate  process  of  cal- 
culation which  is  unite  inapplicable  to  actual  service." 
(  Tracts,  vol.  ill.)  It  may  easily  be  inferred  from  the*e  re- 
marks that  no  practical  rules  can  be  (bunded  on  deduc- 
tions from  pure  theory  ;  and  that  it  is  necessary  to  have 
recourse  to  trial  and  experiment  In  order  to  obtain 
an  approximate  knowledge  of  the  path  of  a  body  pr 
w  ith  so  great  a  velocity  as  that  ofa  cannon  ball. 

The  first  extensive  series  of  accurate  experiments  on  this 
subject  was  made  by  Benjamin  Robins,  and  is  described 
by  him  in  his  Act?  Principtet  of  Gunnery,  published  in 
1742.  In  this  work,  which  la  one  of  very  great  merit 
and  elegance,  Mr.  Robins  has  treated  very  fully  of  the  re- 
sistance of  the  atmosphere,  the  force  of  gunpowder,  the 
advantages  and  defects  of  different  guns,  and  indeed  ol 
almost  every  thing  relating  to  the  flight  of  military  pro- 
jecliles.  Another  set  of  experiments  was  undertaken  hj 
Dr.  llutton  at  Woolwich,  in  177\  of  which  an  ace  ot  in  I 
was  published  in  the  Phil.  Tram,  for  1778.  A  second 
course  of  experiments  was  performed  by  Dr.  Hut  ton  ir 
1783,  1784,  and  I7»5;  the  principal  objects  of  which  went 
to  determine  the  effect  of  the  length  of  the  gun  on  th« 
velocity  of  the  ball,  the  velocities  with  different  charges 
of  powder,  the  effect  of  varying  the  weight  of  the  piece, 
the  penetration  of  ball*  Into  blocks  of  wood,  the  raugei 
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_  i  of flight,  ttc-  The  details  of  these  experiments, 
*.kifh  were  conducted  with  great  (kill  and  ability,  are 
intra  in  the  ai  and  3d  volumes  of  his  Tractt.  Previous 
to  tUi  time  a  number  of  experiments  similar  to  those  of 
Robtnj  mere  made  In  France  by  D'Arcy,  an  account  of 
«Mr»  b  given  In  the  Mrtnoirs  of  tkr  Academy  for  1751. 
id  ia  his  Lx*aidTunf  Tkeorie  a*Art,lUrie,  published  in 
:*>.  There  is  also  an  extensive  series  of  czperiment* 
to  the  elects  of  musket  balls  of  different  weights,  and 
Srwi  with  different  chances  of  gunpowder,  by  Count  Hum- 
font,  recorded  in  the  Phil.  Trans,  for  1781,  and  re-pub- 
!i»M  with  additions  in  180*2.  Since  the  days  of  Dr. 
(tattoo  further  experiments  with  heavv  guns  appear  to 
hat  keen  made  from  time  to  time  at  Woolwich,  under 
the  direction  of  the  ordnance  department,  as  there  is  an 
i-Yount  .>r  a  w-rv  heavy  ballistic  pendulum,  weighing 
*MB  lbs.  avoirdupois,  constructed  under  the  care  of  Dr. 
"  -rrm»  Cro-orj-  in  1*15  and  HI",  together  with  some 
"suits  from  experiment*  on  it  with  a  34-pounder,  given 
n  the  AmnaUt  de  Cktmie,  torn.  v.  and  lx.,  and  alto  in 
1>  jpm'f  I'ryaget  dan*  la  Grande  Brctagne ;  but  as  we  are 
s  A  aware  that  these  results  have  ever  been  published  in 
bit  oOruJ  form,  we  know  not  what  credit  is  to  be  at- 
teatd  to  them.  The  experiments  of  Dr.  Hutton  cou- 
caur  to  the  present  time  to  afford  the  best  data  for  the 
t."*«rv  of  practical  gunnery. 

There  are  various  methods  by  which  the  initial  velo- 
Tr  'me  principal  element  in  the  theory)  of  military  pro- 
Kctks  may  be  determined.  The  first  is  by  the  baUittic 
-  Mibtm  wh  ch  consists  merely  of  a  heavy  block  of  wood 
■upended  in  such  a  manner  that  It  can  swing  freely  about 
u  uu ;  into  this  the  ball  is  fired  ;  and  as  it  U  too  thick 
hr  the  ball  to  pass  through  it.  the  whole  momentum  of 
t*  hail  U  transferred  to  the  block,  and  the  extent  of  the 
« through  which  it  vibrates  shows  what  t 
Im  been ;  whence,  as  the  weights  of  the 
«D  «re  known,  the  velocity  with  which  th< 

block  may  be  computed.  (Ballistic 
Another  method  of  determining  the  initial  tciucnj  ui  me 
'•afl  u  bv  means  of  the  recoil  of  the  gun.   The  principle 
that  the  explosive  force  of  the  powder  must  cotnmu- 
urate  equal  quantities  of  motion  to  the  gun  and  to  the  ball 
^  opposite  directions :  consequently,  by  suspending  the 
'A  loaded  with  additional  weights,  in  the  manner  of  a 
'^ulum.  the  extent  of  its  arc  of  vibration  will  give  the 
*tn»  of  estimating  the  quantity  of  motion  impressed  on 
!' .  whence  the  initial  velocity  of  the  ball  can  be  com- 
wtei.   Both  the  above  methotls  were  employed  by  Dr. 
Hutton:  Robins  employed  the  first  only.   A  third  me- 
■J  rnnM.ts  in  transferring  the  momentum  of  the  ball 
»  rotatory  machine  instead  of  a  pendulum.    An  Inge- 
'  °"U  apparatus  for  this  purpose  was  contrived  by  Dr. 


the 


the 


'•'•fory.  but  the  method  has  been  little 
TW  follow 


-  ring  are  the  practical 
'w  Hutton  from  hi*  experiment*:  — 

i-  The  velocity  I*  directly  a*  the  square  root  of  the 
»d<ht  of  the  powder,  a*  far  a*  to  the  charge  of  about  eight 
'nacrs ;  and  so  it  would  continue  for  all  charge*  were 
runs  of  an  Indefinite  length .   But  as  the  length  of  the 


h  lncreated,  and  bears  a  more  considerable  pro- 
••••••t.  the  length  of  the  bore,  the  veloctt  fulls  the 

'  °r*r  short  after  that  proportion. 

1  That  tbe  velocity  of  the  ball  Increase*  with  the 
^*r|»  to  a  certain  point,  which  is  peculiar  to  each  gun, 
It  is  greatest ;  and  that  by  farther  increasing  the 
rtur*  tbe  velocity  gradually  diminishes  till  the  bore  is 
quite  full  of  powder. 
*-  It  appears  that  the  velocity  continually  increases  as 
tun  is  longer,  though  the  increase  of  velocity  is  very 
'till  hi  respect  of  the  Increase  in  length,  the  velocities 
In  a  ratio  somewhat  less  than  that  of  the  square 
rooti  of  the  length  of  the  bore,  but  somewhat  greater 
thin  that  of  the  cube  root*  of  the  length,  and  is  indeed 
*»rljin  the  middle  of  the  ratio  between  the  two. 

<•  The  range  increases  In  a  much  less  ratio  than  the 
'Horny,  and  indeed  !•  nearly  as  the  square  root  of  the 
"rority,  (he  gun  and  elevation  being  the  same.  Very 
u  mined  in  the  range  by  a  great  increase  in  the 
nrth  of  the  gun,  the  charge  being  the  same  ;  and  in- 
7*4  tbe  range  i*  nearly  a*  the  5th  root  of  the  length  of 
bore,  an  increase  so  small  as  to  amount  only  to  about 
**-*eventh  part  more  range  for  a  double  length  of  gun. 

5  It  appears  that  the  time  of  the  ball's  flight  is  nearly 
41  the  range,  the  gun  and  elevation  being  the  same 

h  appears  also  that  there  I*  no  sensible  difference 
fwsea'  In  the  velocity  or  range  by  varying  the  wetght  of 
; "  Pin.  nor  by  the  use  of  wads,  nor  by  different  degrees 
■lamming,  nor  by  firing  the  charge  of  powder  in  dif- 
part,  of  It. 

'  ,  But  a  great  difference  in  the  velocity  arise*  from  a 
<Wrec  of  windage.    Indeed  with  the  usual  e»ta- 
laraely. about  l-aoth  of  the  calibre, 
1  -3d  and  1 -4th  of  the  powder  es- 
r*te*  and  Is  lost ;  and  as  the  balls  are  oiten  smaller  than 
4  size,  ft  frequently  happens  that  half  the  powder  is  lost 
.'  'mnecessary  windage. 

"ST*"  *****       r*«i*tlt!g  force  of  wood  to  balls 


fired  Into  it  it  not  constant ;  and  that  tbe  depths  pene- 
trated by  different  velocities  or  charges  are  nearly  as  the 
logarithms  of  the  charges,  instead  of  being  as  the  charge* 
themselves,  or,  which  is  the  same  thing,  as  the  square  of 
tbe  velocity. 

ft.  These,  and  most  other  experiments,  show  that  tbe 
balls  are  greatly  deflected  from  the  directions  they  are 
projected  in  ;  *o  much,  indeed,  as  300  or  4b0  yards  in  a 
range  of  a  mile,  or  almost  I -4th  of  the  range,  which  is 
nearly  a  deflection  of  an  angle  of  15  degree*.  (Dictionary, 

"Dr.  H™tot7give*  the  following  table  as  the  results  of 
his  experiment*  with  a  medium  one-pounder  gun,  tho 
iron  ball  being  nearly  two  inches  in  diameter;  showing 
the  velocity  of  the  ball,  the  range,  and  time  of  flight,  cor- 
responding to  different  charges,  the  elevation  of  the  gun 
being  15  degrees:  — 


<  luncn. 
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It 
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In  the  application  of  the  rules  derived  from  experi- 
mental inquiry,  it  is  necessary  to  take  Into  consideration 
the  effect  that  is  intended  to  be  produced.  The  power  of 
penetration  which  a  ball  possesses  ia  proportional  to  the 
square  of  it*  velocity  ;  hence,  when  trie  object  is  merely 
to  penetrate,  the  greatest  velocity  should  be  given.  Thus 
in  breaching  wails  the  guns  are  first  directed  to  a*  to  cut 
grooves  in  the  wall,  in  order  to  detach  as  it  were  a  | 
from  the  rest  of  the  ma**.  This  is  done  by  the  i 
of  the  ball*  ;  but  the  detached  portion  must 

it  to  fall.  For  this  purpose  a  heavy 
velocity  is  mo*t  effectual.  In  close  nav.il 
are  less  destructive  than 
example,  which  has  just  force 
sufficient  to  go  through  a  ship  s  side,  generally  breaks 
and  splinters  the  interior  surface,  and  thereby  causes  far 
more  dam  ape  than  when  It  retain*  a  considerable  velocity 
after  having  passed  through  ;  for  in  tho  latter  case  it  w  ill 
only  cut  a  nolo  without  splintering  the  wood.  On  this 
principle  the carronade  (a  short  species  of  ordnance  fired 
with  a  small  charge  of  powder  in  proportion  to  tbe  ball) 
has  been  introduced  into  the  naval  service. 

Pointing  and  elevating  Gun*.  —The  art  of  pointing  can- 
non so  as  to  strike  distant  objects  depends  on  two  thing*  ; 
1st,  on  placing  the  gun  in  such  a  position  that  its  axis  is 
in  the  vertical  plane  passing  through  the  object  aimed  at ; 
and  2d,  on  giving  it  such  an  elevation  as  will  counteract  tho 
effect  of  the  incurvation  of  the  flight  of  the  ball.  When 
a  gun  is  both  pointed  and  elevated,  it  is  said  to  be  laid. 

A  line  drawn  from  the  highest  point  of  the  base  ring  to 
the  highest  point  oi  the  swell  ol  the  muzzh  Is  railed  the 
line  of  metal.  Now  if  the  line  of  metal  be  directed  to  the 
object,  that  line  will  necessarily  be  in  the  tame  vertical 
plane  with  the  object ;  but  by  reason  of  the  conical  shape 
of  the  gun,  the  line  of  metal  ha*  an  Inclination  to  the 
axi»,  which  is  called  the  dispart,  and  in  consequence  of 
which  the  axis  will  only  be  In  the  same  vertical  piano 
with  tbe  line  of  metal  when  the  trunnions  arc  perfectly 
horizontal.  If  they  are  not  so  (and  the  condition  cannot 
be  easily  attained  or  preserved),  the  shot  will  be  thrown 
to  that  side  of  the  object  on  which  the  lower  trunnion  l«. 
This  inconvenience  is  obviated  by  placing  a  dispart  sight 
on  the  muzzle,  at  a  height  perpendicularly  above  its 
highest  point  equal  to  half  the  difference  of  the  diameters 
of  the  muzzle  and  base  ring ;  for  then  a  line  which  passes 
from  the  highest  point  in  the  base  ring  to  tho  extremity 
of  the  dispart  thus  placed  on  the  muzzle  ring  will  bv 

Karallel  to  tbe  axis,  and  consequently  the  shot  will  not 
b  thrown  to  the  right  or  left  of  the  object,  however  much 
the  one  trunnion  may  be  lower  than  the  other. 

In  order  to  determine  the  proper  elevation  to  be  given 
to  the  gun.  It  I*  necessary  to  know  the  distance  of  the  ob- 
ject fired  at.  Tablet  have  been  constructed  from  actual 
practice,  (bowing  the  angle*  of  elevation  which  in  dif- 
ferent guns  correspond  to  different  distances;  and  the 
angle  being  found  from  the  tabic,  the  proper  elevation  is 

tangent-scale  which  slides  up 
Thus  suppose  C  D  E  F  to  be 
the  piece,  A  B  its  axis, 
F  m  half  the  differenco 
of  the 


given  by  means  of  a  brass 
and  down  In 


Cm  may  be 

the  line  of  dispart ;  then  if  C  is  be  *et  upon  the  bate  ring 
equal  to  the  tangent  of  the  elevation  found  from  the 
table,  the  line  n  m  will  be  the  proper  line  for  pointing  the 
piece,  or  the  gun  will  be  justly  laid  when  nm  is  directed 
to  the  object.  In  practice  the  length  of  C  «  is  found  with 
sufficient  accuracy  by  multiplying  the  length  of  the  gun 
in  feet  by  '21  ;  the  product  giving  Cm  In  inches.  This 
rule  It  founded  on  the  supposition  that  the  tangent  of  obo 
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GUNNEY. 

of  a  circle,  whose  radius  U  one  foot,  U  equal  to  the 
2l-100ths  of  an  inch,  which  ti  very  near  the  truth. 

The  following  table  (from  the  F.ncy.  Brit.,  art.  "  Gun- 
nery"), constructed  from  actual  practice  at  Woolwich, 
■howl  the  elevations  corresponding  to  different  rMMW 
with  iron  ordnance  of  the  kinds  therein  specified :  
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9 
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7 

2I1H 

1-30 

|OH0 

3.13 

14'jO 

II 

4000 

(Robins's  Math.  Tracts  ;  Mutton's  Tracts  ;  Sir  Howard 
Douglas's  Xaval Gunnery  ;  Pal x bans.  Force  el  Faihletse 

tie  la  France ;  and  the  United  Service  Journal  for  1834  

For  a  very  complete  theoretical  discussion  of  the  experi- 
ments hitherto  made,  the  reader  may  consult  a  Mhnoirc 
sue  la  Vitesse  initiate  des  Projectiles.  In  the  Journal  de 
T F.coie  Poliftrchniqy$e.  tom.xr.  1835.) 

OU'NNEY.  (Bengal.)  A  coarse  sackcloth  made  in 
Bengal  of  the  fibres  of  two  species  of  corckoron.  Rice, 
saltpetre,  pepper,  and  other  articles  exported  from  Cal- 
cutta are  parked  in  bags  or  sacks  made  of  this  material  ; 
they  also  form  a  considerable  article  of  exportation. 

GU'NPOWDER.  A  compound  of  about  78  parts  of 
saltpetre,  12  of  charcoal,  and  10  of  sulphur.  The  ingre- 
dients should  all  be  perfectly  pure,  separately  reduced  to 
'  r,  thoroughly  mixed,  moistened,  and  beaten  or 
Into  a  cake ;  which  is  aterwards  broken  up, 
or  corned,  dried,  and  polished  by  attrition, 
powder  is  less  carefully  and  nicely  man  11  fa 
The  force  of  the  explosion  of  gunpowder  is  the 
of  the  sudden  and  abundant  production  of  ( 

Hied  by  the  intense  heat  resulting  from  the 
b  combustibles  upon  the  nitre.  The  gases 
evolved  are  chiefly  carbonic  oxlde.carbonic  acid,  nitrogen, 
and  sulphurous  acid,  and  their  volume  probably  exceeds 
two  thousand  times  the  bulk  of  the  powder.  Count 
Rumford's  experiments  show  the  Immense  energy  of 
this  astonishing  agent  as  a  source  of  mechanical  power 
(Phil.  Trans,  vol.87.):  28  grains  of  gunpowder,  confined 
in  a  cylindrical  space  which  It  just  nllca,  tore  asunder  a 
piece  of  Iron  which  would  have  resisted  a  strain  of 
400,000  lbs.  applied  at  no  greater  mechanical  advantage. 
With  regard  to  the  introduction  of  gunpowder  into  warlike 
operations,  Dr. Thomson  has  the  following  remarks: — 
The  discoverer  of  this  compound,  and  the  person  who 
first  thought  of  applying  it  to  the  purposes  of  war.  are 
unknown.  It  is  certain,  however,  that  it  was  used  in  the 
fourteenth  century.  From  certain  archives  quoted  by 
Wiegleb,  It  appears  that  cannons  were  employed  In  Ger- 
many before  the  year  1372.  No  traces  of  it  can  be  found 
in  any  European  author  previously  to  the  thirteenth  cen- 
tury ;  but  it  seems  to  have  been  known  to  the  Chinese 
long  before  that  period.  There  Is  reason  to  believe  that 
cannons  were  used  in  the  battle  of  Cressy,  which  was 
fought  In  1346.  They  seem  even  to  have  been  used  three 
years  earlier,  at  the  -lege  of  Algesiras  ;  but  before  this 
lime  they  must  have  been  known  In  Germany,  as  there 
Is  a  piece  of  ordnance  at  Amberg  on  which  Is  inscribed 
the  year  1303.  Roger  Bacon,  who  died  in  1292,  knew  the 
properties  of  gunpowder ;  but  It  does  not  follow  that  he 
was  acquainted  with  its  application  to  fire-arms. 

GUNPOWDER  PLOT.  In  English  History,  the  ce- 
lebrated conspiracy  of  certain  disappointed  Roman  Ca- 
tholics to  destroy  the  king,  James  I.,  and  the  two  Houses 
of  Parliament,  by  gunpowder,  which  was  detected  on 
the  4th  of  November,  1005.  Its  details  are  among  the 
most  popular  portions  of  English  history,  and  too  well 
known  to  need  repetition.  But  the  miraculous  exercise 
of  sagacity  by  which  King  James  Is  commonly  said  to 
have  detected  the  nature  of  the  plot,  from  the  mysterious 
l«tt«r  sent  to  Lord  Monteagle,  Is  now  perhaps  negatived 
beyond  a  doubt.  It  had  long  been  remarked  that  Salis- 
bury and  Carlisle  (probably  before  the  scheme  lwtween 
themselves  and  their  royal  master  was  concerted)  had 
claimed  for  themselves  the  credit  of  the  discovery  ;  and 
it  now  appears  that  Lord  Monteagle  had  been  previously 
rewarded  by  government  for  mysterious  services,  appa- 
rently rendered  in  the  capacity  of  spy :  so  that  it  is  highly 
probable  that  he  was  acquainted  with  the  design  of  the 
mal eContents,  and  that  the  celebrated  letter  was  an  in- 
vention, destined  to  conceal  the  real  mode  of  discovery. 
Those  who  are  anxious  to  study  the  Roman  Catholic 
version  of  the  story  will  find  It  ably  detailed  In  the  panes 
of  IJngard  ( vol.  vli.  ch.  1 .  4to  ed.).  That  writer  seeks  to 
throw  the  whole  onus  of  the  conspiracy  on  Catesby,  its 
« hief  promoter,  and  to  exculpate  Father  Garnet ;  but 
Mr.  Jardlne  (In  his  State  Trials),  who  has  fully  Invcs- 
~"  the  subject,  Is  of  a  J 


GYMNASTICS. 

GU'NTER'S  CHAIN,  so  called  from  its  repni* 
inventor,  is  the  chain  commonly  used  for  measuriti 
land.  It  is  66  feet  or  4  poles  In  length,  and  is  divide 
into  100  links,  each  of  which  is  joined  to  the  adjacrt 
one  by  three  rings  ;  and  the  length  of  each  link,  Include 
the  connecting  rings,  is  7D2  inches.  The  adrantv  1 
this  measure  consists  in  the  facility  which  it  affords  t 
numerical  calculation.  The  English  acre  contains  **< 
square  yards ;  and  Gunter's  chain  being  22  yards  i 
length,  the  square  of  which  is  484,  it  follows  that  a  tquai 
chain  is  exactly  the  tenth  part  of  an  acre.  A  squat 
chain  again  contains  10.000  square  links,  so  Out  lon,« 
square  links  are  equal  to  an  acre ;  consequently,  tfa 
contents  of  a  field  being  cast  up  in  square  links,  it 
only  necessary  to  divide  by  100,000.  or  to  cut  off  the  1st 
five  figures,  to  obtain  the  contents  expressed  in  acres. 

GUNTER'S  LINE.  A  logarithmic  line  engraved  , 
scales,  sectors.  Ac.  serving  to  perform  the  muluplicatto 
and  division  of  numbers  inst  rumen  tally,  as  a  table  of  lo- 
garithms does  arithmetically.  The  numbers  are  usuall 
drawn  on  two  separate  rulers  sliding  against  each  othr 
In  rough  calculations  this  line  affords  considerable  fa* 
lities. 

GUNTER'S  QUADRANT.  A  quadrant  of  a  peculi 
kind  adapted  to  the  problems  of  finding  the  hour  of  th 
day,  the  sun's  aiirauth,  and  other  common  problems  < 
the  sphere. 

GUNTER'S  SCALE,  casually  called  by  seamen  U 
Ounter,  is  a  large  plain  scale  having  various  lines  < 
numbers  engraved  on  it,  by  means  of  which  question*  1 
navigation  are  resolved  with  the  aid  of  a  pair  of  eon 
passes.  On  one  side  of  the  scale  the  natural  lines  (i 
the  line  of  chords,  the  line  of  sines,  tangents,  rhomb 
Ac.)  are  placed,  on  the  other  the  corresponding  lopai 
ithmic  ones. 

CU'NWALE  means,  generally,  the  upper  part  of  th 
solid  workmanship  of  the  Teasers  side  :  I* 
this  is  called  the  bulwark. 
GU'TTA  SERENA.   See  AMarnosts. 
GIJTT*.    In  Architecture.  S«Di 


GUTTPFERJ5,  or  CLUSIACE*. 
?r  of  arborescent,  shrubby,  and  occash 


der  1 

Exotrens,  inhabiting  the  I 

GU'TTUR   (Lat.  guttur,  a  throat).  I 
Is  applied  to  the  whole  under  surface  of  the  i 

GU'TTUR  ALS.  Letters  pronounced  by  a  peculiar, 
fort  of  the  throat .  There  are  no  gutturals  properly  so  call* 
in  the  English  language,  although  the  guttural  sound  m;i 
often  he  heard  in  some  provincial  pronunciations  of  it 
letter  r.  Nor  are  there  In  the  pure  French  or  Italian,  a 
though  they  are  freqent  in  the  dialects:  e.g.  the  letter 
hard  (as  in  casa)  has  the  Tuscan  a  strong  guttural  «jmjt> 
In  the  Spanish  language  alone,  of  those  derived  from  tl 
Latin,  gutturals  are  common.  In  German,  the  guttur 
ch  is  largely  used.  In  the  Celtic  language*.  gA  and  ch  a 
also  sounded  with  much  variety  of  guttural  Intonation. 

GUY.  A  rope  used  to  swing  any  weight,  or  to  ket 
steady  any  heavy  body  and  prevent  it  from  swingi. 
while  being  hoisted  or  loweroa. 

GYMN A'SIARCH.  <*.r.  yvu,mr,xe^*f.)  An  Atb 
uian  officer  who  had  the  charge  of  providing  the  oil  at 
other  necessaries  for  the  gymnasia.  This  was  one 
the  offices  called  XuTstifyitu  at  Athens,  the  expenses 
which  were  defrayed  from  the  private  pocket  of  the  I 
dividual  on  whom  they  devolved,  and  who  received  1 
salary  from  the  state. 
GYMNA'SIUM.  (Gr.; 


Originally  a 
for  the  excr 


buildings  or  institutions  for  the  mental  as  well  as  cc 
poreai  instruction  of  youth.  They  were  first  built 
LacedaMnon.  whence  they  spread  through  the  rest 
Greece,  Ac.  into  Italy.  They  did  not  consist  of  sinf 
edifices,  but  comprised  several  buildings  and  portlec* 
used  for  study  and  discourse,  for  baths,  anointing  roon 
palsestras  in  which  the  exercises  took  place,  and  for  ots 
purposes.  Two  of  the  Athenian  gymnasia,  viz.  t 
Lyceum  and  Academy,  were  rendered  famous  by  bei 
the  scenes  of  the  lectures  of  Aristotle  and  Plato  re*p< 
tively. 

The  term  Gymnasium  has  descended  to  modern  Mat- 
in Germany  the  higher  schools.  Intended  to  give  i 
mediate  preparation  for  the  universities,  are  tens 
gymnasia.  In  Prussia  the  scholars  undergo  examinati 
on  leaving  them  :  their  compositions  at  this  examinati 
are  sent  to  the  minister  of  instruction  and  ecclesiastl 
affairs  ;  and  they  receive  testimonials  of  fitness.  No 
2,  or  3,  according  to  their  degree  of  proficiency.  Perw 
who  have  fifed  themselves  for  the  universities  with* 
passing  through  the  gymnasia  are  examined  by  a  co 
mlttee  appointed  by  government,  which  alts 
for  the  purpose. 

GYMNA'STICS.  Under  t'ais  name  wcr« 
by  the  ancients  all  those  games  and  exercises 
performed  with  the  body  partly  naked  (yv«.«)  ;  such 

the  quoit,  pity 
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GYMNODONTS. 

m 

but 

ion  of  females.  In 
>  they  subsequently  spread,  titer 
held  of  tbe  highest  importance,  and  as  such 
conducted  under  the  superintendence  of  the  go- 
and  entered  conspicuously  into  the  political 
of  tbe  philosophers.  In  this  respect  the  Greeks 
offered  a  remarkable  contrast  to  their  Asiatic  neighbours, 
among  whom  it  was  considered  a  great  disgrace  even 
tar  a  man  to  be  seen  naked.  At  Rome  gymnastics  were 
principally  exercised  by  the  mercenary  athletes. 

GY'M  NODONTS,  Gymnodonies.  (Gr.yvi***,  naked ; 
•Jssr.  a  tooth.)  The  name  of  the  family  of  Plecto- 
gruthlc  fishes  comprehending  those  which  have  the  jaws 
protruding,  and  corered  with  a  more  or  less  complex 
later  of  dense  ivorv  substance  serving  the  office  of  teeth. 

G  YMNC80PHISTS.  (Gr.  yvf—viatmu,  naked  pht- 
L  iufthsTt .)  A  sect  of  Indian  philosophers  who  lived 
naked  in  tbe  woods,  whence  they  derived  their  name,  and 
submitted  to  other  strange  austerities.  They  believed 
is  the  immortality  of  the  soul  and  Its  migration  into  se- 
veral bodies.  They  enjoyed  great  reputation  for  astro- 
nomical and  physical  science. 

There  was  likewise  an  African  sect  of  philosophers 
bearing  the  same  name,  who  are  said  to  have  lived  in 
.Ethiopia,  near  the  sources  of  tbe  Nile,  whose  hahits 
d  Hered  from  those  of  the  Indian 

in  so- 


GYMNO'TUS.  or  rather  Gymnonolus.  (Gr. 
naked,  and  »rr»c.  the  back.)  The  name  of  the  genus  of 
electric  eels  which  are  found  In  the  fresh  waters  of  South 
America :  they  have  a  median  fin  extended  along  the  belly, 
but  none  on  the  back.  Although  to  all  outward  appear- 
ance tbe  gym  not  us  It  nearly  allied  to  the  eel,  yet,  were 
that  part  of  the  body  cut  off  which  contains  tbe  nutrient, 
ntpiratory,  and  generative  organs,  —  all  the  parts.  In 
fact,  which  are  essential  to  the  existence  of  the  gymnotus 
as  a  mere  fish,  — It  would  present  a  short  and  thick-bodied 
form,  very  different  from  that  of  the  eel.  The  long  elec- 
tric organs  are  tacked  on,  as  it  were,  behind  the  true 
fish,  and  thus  give  the  gymnotus  its  anguiltiform  body. 
Tbe  back -bone  and  muscles  are  of  course  coextended 
with  the  electric  organs  for  their  support  and  motion ; 
and  the  air-bladder  is  continued  along  the  produced  elec- 
trophoresis trunk,  to  give  it  convenient  specific  levity. 
Two  long  dorsal  nerves  are  continued  from  the  fifth  and 
eighth  cerebral  nerves  for  ordinary  sensation  and  motion. 
The  spinal  chord  is  continued  along  the  vertebral  column, 
far  the  exclusive  supply  of  the  electrical  organs.  These 
In  number ;  two  very  large  above,  and 
The  electricity  discharged  from 
:om pounds,  produces  the 
,  as  does  that  of  the  torpedo, 
the  magnetising  power  seems  to  be  relatively  weaker, 
**  tiic  ben  11  tubing  shock,  commiuiic-itcil  to  oilier  Aoi* 
it  stronger  than  in  any  other  electric  Ash. 
GYN.*:CE'UM.  (Cr.MwtM.)  In  Ancient  Archi- 
tecture, the  portion  of  a  Grecian  house  set  apart  for  the 
occupation  of  the  female  part  of  the  family. 

Gnsci't'S.  In  Botany,  a  term  invented  by  Kn?pcr 
to  denote  that  organ  commonly  called  the  pistillum:  it 
may  be  understood  to  signify  the  female  apparatus  In 
plants. 

C YKA'NDRIA  (Gr.  yvtm,  and  *►»<.  a  male.)  The 
name  of  one  of  the  classes  in  the  sexual  system  of  plants 
invented  by  I.iniueus.  Its  character  is  to  have  the  sta- 
mens, style,  and  stigma  consolidated  into  a  body,  called 
a  column.  The  class  chiefly  consists  of  the  plants  now 
named  Orchid accoiu. 

GYNCECCCRACY.  (Gr.  yv*<  and  *f«tr»»,  /  go- 
Mrs,)  A  term  sometimes  used  to  indicate  that  state 
in  which  women  are  legally  permitted  to  assume  the 
reins  of  government.  It  is  used  by  way  of  contradis- 
tinction to  the  Saltan*  lam,  which  precludes  the  fair  sex 
from  the  privilege  of  sovereignty.  There  are  only  four 
state*  in  fcurope  to  which  the  operation  of  the  Salique 


•park,  and  magnetizes 
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HAARK1ES. 

Its  bate,  not  toothed ;  the  wings  are  armed  with  a 
short,  strong,  and  obtuse  spur ;  the  feathers  are  con- 
tinued down  the  long  tibia  to  the  tarsal  joint,  covering 
the  front  but  not  the  back  part  of  It ;  the  toes  are  short, 
but  strong ;  the  anterior  ones  united  by  a  membrane  at 
the  base.  Species  of  the  secretary  vulture  inhabit  the 
Cape,  the  Gambia  coast,  and  the  Philippine  Islands.  The 
Cap*  secretary  ( Gypogeranus  serpentarius)  lives  In  pair*, 
builds  on  high  trees,  and  runs  with  considerable  swift - 

ne*S. 

GY'PSIES.  The  history  of  this  strange  nation  of 
vagrants  has  been  recently  illustrated  by  the  labours  of  se- 
veral German  writers,  particularly  Grellman  (Historical 
Inquiry  respecting  the  Gypsies,  translated  into  English  by 
Raper,  1 7*7 )  and  Hischoflt  German  and  Gypsy  Dictionary ) . 
Their  English  name  Is  a  corruption  of  the  word  Egyp- 
tian :  "  the  French  call  them  Bohemians ;  but  the  names 
by  which  they  are  most  widely  known  throughout  Europe 
are,  the  German  Zigeuner,  Russian Ttigan,  ItalianZ/ngaro, 
Spanish  Gitano,  Turkish  Chinganeh, —  all  apparently  va- 
rieties of  the  same  distinctive  appellation.  Their  origin 
has  long  been  a  subject  of  curious  but  unsuccessful  anti- 
quarian research.  In  western  Europe,  they  made  their  first 
appearance  early  In  the  fifteenth  century,  under  a  leader 
who  styled  himself  the  Duke  of  Lower  Egypt :  fortune- 
telling  and  thieving  were  then,  as  now,  their  pre 
occupations.  They  were  at  that  time  I 
and  sorcerers,  and  the  most  severe  la 
enacted  against  them,  but  without  effect.  At' 
they  are  found  not  In  Europe  only,  but  In  Asia 
Egypt,  Turkey,  Ac,  forming  everywhere  a  distin 
In  Germany,  as  well  as  England,  they  profess  various 
trades,  as  itinerant  horsedealers,  smiths,  farriers.  Ac;  but 
have  never  bean  reclaimed  In  any  number  to  settled  oc- 
cupations. In  England  their  most  ordinary  haunts  are 
in  the  midland  and  southern  counties  chiefly,  whither 
they  are  invited  by  the  abundance  of  green  lanes,  downs, 
forests,  or  chases.  They  possess  a  language  of  their  own  ; 
and  are  apparently  destitute  of  religion,  although  In  most 
countries  professing  that  of  the  people  among  whom  they 
dwell.  (See  Marsden  on  the  Language  of  the  Gypsies  ; 
Hoy  land's  Hist.  Survey,  1816 ;  Quart.  Rev.  voL  lv.  Mr. 
George  Morrow's  Account  of  the  Gypsies  qf  Spain,  2  vol*. 
12m o.  1*41 ,  may  also  be  consulted  with  great  advantage.) 

GY'PSUM.  (Probably  derived  from  >r,  earth,  and 
■4>»,  /  concoct. )   Crystals  of  native  sulphate  of  lime. 

GY'HI  (Gr.  yves<,  a  circle),  in  Mammalogy,  the  an- 
nular series  of  scales  in  the  tails  of  certain  quadrupeds. 

GY'RODUS.  A  fossil  fish  of  the  family  of  Pycno- 
donts.    It  occurs  in  the  oolite  of  Baden. 

GYRO'GONTTES.  (Gr.  fsjsm,  and  y*+tc%  seed.)  Bo- 
dies found  in  fresh-water  deposits  ;  originally  mistaken 
for  small  shells,  but  afterwards  ascertained  to  be  the  seed- 
vessels  of  plants  of  the  genus  Chara. 

GY'ROMANCY.  (Gr.  y^n,  and  uarrua.  prophecy  ) 
A  species  of  divination  performed  by  dtawing  a  ring  or 
circle  and  walking  round  It. 


H. 


ofa  to  be 


"ft 


H.  An 
and  in 

regarded  as  a  letter  have  been  denied 
marians  ;  and  certainly,  when  It  is  remembered  that  the 
sound  of  this  letter  Is  produced  by  a  mere  emission  of  the 
breath,  without  any  conformation  of  the  organs  of  speech, 

I  this  opinion  would  seem  well  founded.  There  are  others, 
however,  who  Insist  that  there  Is  no  feature  In  the  sound  or 
qualities  of  this  letter  which  it  docs  not  possess  In  common 
with  some  other  consonants,  and  consequently  any  at- 
tempt to  invalidate  its  claim  to  the  distinction  militates 
equally  against  them.  The  figure  11  was  used  by  the 
Greeks  to  signify  the  aspirate,  until  about  the  5th  cen- 
tury before  Christ.   After  that  time  it  was  gradually 

I  abandoned  in  Greek  writing,  while  its  use  was  still  pre- 
served by  the  Latins.    In  the  former  language  it  was  su- 


Y'KOPHORE.   (Gr.  yurn.  and  ?t<».  /  bear.)  The 
n  which  same  ovarii  are  seated,  as  In  the  I'assion- 


OSTE'MIUM. 


■.a  stamen.) 
column  of  an 
of  a 


^GYP&GE'RANUS.  (Gr.  y**,  a  vulture,  and  f% 
a  rrane  )    This  name  was  Invented  by  Illiger  for  a 


lingular  genus  of  Acrtpitrine  birds,  In  which  the  structure 
of  the  bird  of  prey  Is  modified  by  a  lengthening  of  the  legs 
and  neck  to  adapt  the  species  to  combat  with  and  destroy 
the  moat  poisonous  of  the  serpent  tribe.  The  Instincts 
of  the  gypogeranus,  or  secretary  bird,  as  it  is  termed,  cor- 
respond with  its  structure,  and  it  preys  principally  on 
serpents  ;  not  refusing,  however,  I i sards,  or  even  insects. 
1  he  bill  is  shorter  than  the  head,  curved  nearly  from 


>y  iiiesiiuui  nuit  iuicu         ^'imhm  i  \  /, 

placed  above  the  letter  to  which  the  aspirated 
to  Ik*  given.  The  various  interchanges  of  which 


pertcdeu  by  the  small  mark  called  the  spiritus  asper  (  ) 
which  was  placed  ' 
sound  was  to  be  gi 

this  letter  is  susceptible  will  be  found  in  the  Penny  Cyclu. 
The  chief  of  these  is  the  substitution.  In  Latin,  of  the  let- 
ter s  for  the  aspirate  of  the  Greeks  ;  as  sub  for  sal  for 
itXt,  sex  for  if.  septem  for  im,  scrpo  for  i^rm,  Ac.  In 
English,  tills  letter  is  frequently  dropped  altogether  In 
pronunciation :  in  German,  it  is  sounded  only  at  the  be- 
of  words ;  and  wherever  It  otherwise  occurs,  it 
effect  of  lengthening  the  vowel  after  which  It  is 
as  in  sehnen,  vdhrheit.  In  Latin,  many  words 
indtflerently  with  or  without  this  letter ;  as 
aruspex.  haruspex.  onustus,  honustus,  Ac.  As  an  ab- 
breviation, A  was  used  by  the  Latins  for  homo,  hares, 
and  hora ;  and  as  a  numeral  it  expressed  200. 

HAA'HKIES.  (German.)  Capillary  pyrites  In  very 
delicate  acicular  crystals.  The  term  is  also  applied  by  the 
German  mineralogists  to  a  native  sulphurct  of  nickel. 


P 
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HABEAS  CORPUS. 

HA'BEAS  CO'RPCS.  (Lat.)  In  Lav.  the  title  of  a 
writ,  of  which  there  arc  several  kind*.  Habeas  corpus  ad 
respondendum,  it  to  remove  a  prisoner,  confined  by  the 
process  of  an  inferior  court,  in  order  to  charge  him  with 
a  new  action  in  a  court  above.  Habeas  corpus  ad  sub* 
Jiciendutn  is  a  high  prerogative  writ,  directed  to  a  person 
detaining  another,  and  commanding  him  to  produce  the 
body  of  the  prisoner.  This  is  the  writ  which,  by  stat. 
31  C.  2.  c.  2.,  mutt  be  granted  on  application  of  any  party 
committed  and  charged  with  any  crime  except  treason  or 
felony  ;  or,  if  charged  with  those  crimes,  having  ' 
quitted  or  not  tried  on  the  second  term  or  sessl 
his  commitment. 

HABE'RE  PA'CIAS  POSSE'SSIO'NEM.  (Lat.)  In 
Law,  a  judicial  writ,  which  liet  where  one  hath  recovered 
a  term  of  years  in  action  of  ejectment  to  put  him  into 
Habere  facias  scisinam,  a  similar  writ  to 

I,,  , -hold 


give  seisin  of  a 
other  action. 

HA'CKLE.   A  board  set  with 
combing  or  pulling  out  hemp. 

H  A'DES.  (Cr.  kim :  also  kJim,  which  is  said  to  be 
derived  from  k  and  ulm,  I  see  ;  invisible.)  In  Classical 
Mythology,  the  abode  of  the  dead.  According  to  Hetiod 
the  mortal*  of  the  brazen  age  were  the  first  who  de- 
scended to  Hades.  (See  especially  the  1 1  ill  book  of  the 
(htyssey  ;  Hetiod,  Ktyn  nsu  '  lluuus  ;  JEnrid,  bo*>kvi.; 
Warburton's  Dissertation  on  the  latter  ;  Heyne.  Excur- 
sus B.  atl  lor.;  Spruce's  1'uly  metis.  Dial,  lfi.)  Hade* 
was  also  an  appellation  of  the  god  Pluto ;  in  which  sense 
alone,  it  is  said,  Hesiod  uses  it. 

HA'DING.  In  Mining,  the  direction  of  a  slip  or  fault. 
The  deviation  from  the  vertical  of  a  mineral  vein  is  called 
Its  hade. 

H ADJ.  (Arab.)  TheMohammcdan  pilgrimage  to  Mecca, 
and  Medina:  whence  Hadji,  a  pilgrim,  or  one  who  has 
performed  this  pilgrimage ;  Ilcdjaz,  the  Holy  Land,  where 
these  citict  are  situated.  By  far  the  most  authentic  de- 
scription of  it  it  that  of  Burkhardt,  who  performed  it.  in 
the  guise  of  a  Mohammedan,  in  1814.  It  is  fixed  to  a  par- 
ticular lunar  month,  and  consequently  take*  place  in 
every  season  of  the  year.  It  was  a  custom  long  anterior 
to  the  establishment  of  Islamitm.  when  the  famous  "  black 
•tone  "  of  the  Caaba  at  Mecca  was  an  object  of  idolatrous 
veneration.  Every  year  a  black  silk  stuff  it  now  sent  by 
the  sultan  to  cover  the  Caaba.  There  are  usually  five 
or  six  caravans ;  from  Syria.  Egypt.  Barbary.  the  East, 
and  the  North.  In  1814.  the  number  of  pilgrims 
about  70.000,  and  this  was  considered  small.  The  pilp 


go  through  several  ceremonies  at  Mecca,  of  which  the 
principal  are  the  towaf,  or  procession  round  the  Caaba, 
and  drinking  of  the  well  Zemzem  ;  they  then  proceed  to 
the  summit  of  Mount  Ararat  ;  and  lastly  to  Medina,  the 
place  of  the  prophet  s  burial.  { Burkhardt' s  Travels  in 
Arabia.  1829;  Quart.  Rev.  vol.  xlil.) 

ILEMATE'MESIS.  (Cr.  «<*<.«,  blood,  and  spun,  to 
rami/.)  Vomiting  of  blood  from  the  stomach,  generally 
preceded  by  weight  and  uneasiness  about  the  region  of 
the  stomach,  and  unaccompanied  by  cough  and  the  other 
symptoms  of  hemoptysis. 

H.E'MATITE.  (Or.  ktuu.)  Native  oxide  of  iron: 
its  streak  and  powder  are  blood-red. 

ILCMATOCE'LE.  (Cr.  k,  and  xr>  n,  a  tumour.) 
A  tumour  arising  from  extravasated  blood. 

H.£MATOSl'KE.  (Gr.  ktixm..)  The  red  colouring 
matter  of  the  blood. 

ILEMATO'X  YLINE.  The  colouring  principle  of  the 
wood  of  the  Htcmatosyhm  campechianum,  or  logwood. 

ILEMATU'RIA.  (Gr.  kipus,  and  tvfst,  urine.)  Adit- 
charge  of  bloody  urine. 

HJEMODOKA'CEiE.  (Ha?modorum,  one  of  the  ge- 
nera.) A  natural  order  of  Endogens  principally  Inhabiting 
New  Holland.   They  differ  from  AmarytHdace*  in  their 

m  Irtdace*  In  their  sta- 
inwards.    They  are 
plantt ;  except  in  the 
of  Anigoranthus,  a  genua  containing  tome  ttriklng 
herbaceous  species. 

H-fiMfVPTYSIS,  (Gr.  A**t*>.  blood,  and  m«,  / 
spit.)  The  coughing  up  of  blood,  sometimes  produced 
by  fulness  of  the  blood-vessels  of  the  lungs,  or  by  the  rup- 
ture of  blood-vessels  at  a  consequence  of  ulceration.  It  I* 
distinguished  from  blood  coming  from  the  stomach  by  the 
comparative  small  nets  of  itt  quantity,  and  by  itt  usual 
florid  colour  :  the  latter  Is  usually  blackened  by  the  arid, 
and  often  mixed  with  the  contents  of  the  stomach.  The 
age  at  which  this  disease  commonly  shows  itself  it  from 
fifteen  to  flve-and-twentyl  and  it  it  sometime*  brought 
on  by  violent  exercise  or  a  fit  of  coughing.  It  is  not 
very  uncommon  as  a  symptom  of  suppression  of  some  na- 
tural evacuation  ;  and  when  unattended  by  tymptomt  of 
consumption  and  constitutional  cough,  and  occurring  in 
persons  otherwise  strong  and  healthy,  it  is  often  not 
dangerous  :  when  it  occurt  In  tome  fevert,  and  In  inflam- 
mation, it  may  even  be  a  favourable  symptom.  Bleed* 
Ing.  aperients,  arid*,  diaphoretic  s.  nauscauts.  and  occa- 
sional y  Uie  exhibition  of  tmall  dote,  of  sugar  of  lead 


loii.mti.  i  ney  inner  trom  Am 
I  and  equltant  leaves  ;  from  J\ 
and  In  the  anthers  bursting  I 
i,  but  not  useful  or  beautiful  p 


irise  from  two 
It.  or  plethora. 


HAIL. 

'  and  of  styptic  astringent!,  are  the  remedies  usually  re- 
torted to. 

H.E'MOR RII AGE.    Kir.  and  ^yr.  rent.)  A 

bleeding  or  flow  of  blood.    This  may 
causes :  either  a  full  state  of  the  vesse 
|  when  it  has  been  called  active  htemorihage ;  or  from  a 
I  debilitated  state  of  the  vetsels,  or  of  the  system  gene- 
rally, when  it  it  called  passive  hemorrhage.    When  hsr- 
I  raorrhage  occurt  from  either  of  these  causes,  it  usually 
requires  methods  of  treatment  adapted  to  the  particular 
case.  Where  hemorrhage  is  the  consequence  of  wounds, 
the  bleeding  vessels  must  be  secured  by  ligature;  or 
when-  this  cannot  1k>  done,  styptic  applications  are  ap- 
plied. 

HEMORRHOIDS.  (Gr.  ktuM,  and  rim.  I  Jkw.) 
Tumours  of  the  veins  of  the  rectum,  constituting  the 
disease  commonly  called  piles. 

HjERE'SIARCH.  (Or.  .W,,.  heresy;  / 
begin.)    In  Ecclesiastical  History,  the  founder  of  an  he- 

"H^RESI'MACH^VGr.  kteutt,  and  ssmX*fsms,  / 
fight.)  In  Ecclesiastical  History,  those  who  have  written 
controversial  works  against  heresies.  Of  the  earliest 
Christian  writers  of  this  description,  who  wrote  chiefly 
against  Basilides,  Man  ion,  and  the  Montanists,  we  hare 
only  fragments  remaining.  The  first  complete  treatise 
of  this  description  extant  is  that  of  Irenani*  against  the 
Gnostics  (a. n.  180). 

HAG,  or  HAG-PlSH.  A  vernacular  name  for  a  species 
of  Cyclostomous  fish  called  Murine  glutinosa  and  G astro- 
branch  us  c.rcu.%  by  ichthvologists. 

HAGIO'GRAPHA.  (Gr.i ym,  h  oly,  and  v-nttu^ 
or  Scripture.)  The  Holy  Scriptures.  The  term  ts 
also  applied  to  histories  or  legends  respecting  the  lives 
and  actions  of  the  saints.  Sec  Kiddle's  Christian  Anti- 
quities, 1839,  p.  394.,  as  to  that  particular  class  of  the 
Hebrew  Scriptures  which  were  termed  by  the  Jewt  //*- 
giographa. 

HAIL.  (Germ,  hagel.)  A  well-known  meteor,  which 
occurt  chiefly  In  spring  and  summer,  not  unfrequently  ac- 
companied with  thunder.  It  Is  formed  of  rain  or  atmo- 
spheric vapours  congealed  by  cold  in  the  upper  regions  of 
the  atmosphere,  and  falling  to  the  ground  in  small  roundish 
mastet.  or  hailstones.  On  examining  attentively  the  in- 
terior structure  of  hailstones  they  are  usually  found  to 
contain  an  opaque  nucleus  of  a  spongy  or  porous  texture, 
resembling  hardened  snow,  surrounded  by  a  layer  of  leet 
>r  or  lets  ( 


parent  layers  are 
layers  are  alternately  transparent  and  opaque.  Hail- 
stones have  also  been  observed  having  a  radiating  struc- 
ture. Their  form  is  exceedingly  various  ;  in  general  it 
is  roundish,  but  sometimes  pyramidal,  angular,  or  even 
thin  and  flat,  with  irregular  surfaces.  The  usual  size  of 
hailstones  it  about  a  quart  >  r  of  an  inch  in  diameter  ;  but 
they  are  frequently  or  mu<*h  greater  magnitude,  and  in- 
stances are  on  record  in  which  the  dlmentiont  would  ap- 
pear incredible  if  they  were  not  attested  by  observers 
of  known  character.  Halley  relates  that  on  the  9th  of 
April.  1G97,  there  fell  in  Flintshire  hailstones  which 
weighed  ft  ounces.  On  the  4th  of  May.  Ifi07.  Robert 
Taylor,  in  Hertfordshire,  observed  hailstones  which 
measured  14  inches  in  circumference;  that  is,  about  4 
inches  in  diameter.  Parent,  on  the  15th  of  Mav.1703,  found 
them  at  Ilicrs  as  large  a*  his  fist.  On  the  f  I th  of  July, 
1753.  at  Toul,  some  were  collected  by  Moutlgnot  mea- 
suring 3  inches  in  diameter.  Volta  affirms  that  on  the 
night  of  the  19th  of  Augutt.  1787,  in  a  hail  ttortn  which 
ravaged  the  city  of  Como  and  itt  environs,  tome  of  the 
ttonet  were  found  to  weigh  9  ounces.  In  the  terrible 
hail  storm  which  traversed  the  whole  of  France  and  the 
Netherlands  on  the  13th  of  July.  1788,  M.  Testier  relates 

*  ounces. 
7th  of  May. 
from  12  to  IS 


13th  of  July.  !788,M.Tessl 
■  picked  up  which  weighed 
And  Dr.Noggcrnth  informs  us  that  on  the  7tl 
1KW,  hailstones  fell  at 


of  the  destruction  occasioned  by  a 
cultivated  country. 

Of  the  different  circumstances  accompanying  a  fall  of 
hail,  the  following  are  the  most  remarkable :  —  Hail 
usually  precedes  storms  of  rain,  sometimes  accompanies 
them  ;  but  never,  or  very  rarely,  follows  them,  especially 
if  the  rain  is  of  any  duratiou.  The  time  of  its  conti- 
nuance is  always  very  short,  generally  only  a  few  minute*, 
and  very  seldom  so  long  as  a  quarter  of  an  hour.  The 
quantity  of  ice  which  falls  from  the  clouds  In  so  short  a 
time  is  prodigious,  the  ground  being  sometimes  covered 
with  it  to  the  depth  of  several  inches.  The  clouds  from 
which  hail  Is  precipitated  appear  to  be  of  very  consider- 
able extent  and  depth,  inasmuch  as  they  produce  a  grc.-.t 
obscurity.  It  has  been  remarked  that  they  have  a  pecu- 
liar grey  or  reddish  colour,  and  that  their  lower  surfaces 
present  enormous  protuberances.while  their  edget  exhibit 
deep  and  numerout  indentations.  Hail  is  always  accom- 
panied with  electric  phenomena. 

Various  hypotheses  have  been  proposed  to  explain  the 
ausc  of  hail,  and  the  phenomena  by  which  It 
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HAIR. 

h  accompanied.  Tbe  theory  require*  the  solution  of 
two  question* :  first,  how  the  cold  which  routes  the  con- 
rdatiPQ  of  the  aqueous  particles  Is  produced 't  and,  se- 
condly, how  a  hailstone,  after  attaining  a  sufficient  slsc  to 
till  through  the  air  by  its  own  weight,  remains  suspended 
•i » iftcimt  length  of  time  to  acquire  a  volume  of  twelve 
«t  fifteen  inches  in  circumference  ?  But  both  these  ques- 
tion* are  attended  with  very  considerable  difficulty  ;  and 
after  ail  that  has  been  written  on  the  subject,  the  theory 
of  hail  b  still  involved  in  great  obscurity. 

The  first  hypothesis  we  shall  mention  Is  that  of  the 
crlffcrtted  Volts.  In  order  to  solve  the  first  question, 
Votta  supposed  that  tbe  solar  rays  which  impinge  on  the 
-'per  »urf.ic«-  of  a  dense  cloud  are  almost  entirely  ab- 
xvbtd.  whence  a  very  rapid  evaporation  results,  and 
that  tbii  evaporation  produces  a  sufficient  degree  of  cold 
!j  freer e  water.  To  this  part  of  tbe  theory  it  lias,  how- 
•^-t.  been  objected  that  tbe  evaporation  of  a  liquid 
tiroojh  tbe  effect  of  heat  can  only  become  more  rapid 
:a  fjusequenee  of  the  liquid  acquiring  a  higher  tempera- 
tare;  in  other  words,  that  a  liquid  cannot,  at  the  same 

?tmSa|e  *"  a^dit-0n^ql"ntitVl°1iTiC  ^ti  ,W*f 


«ed  U  the  sun's  raja,  and  the  other  pUced'in  I 
i:  *ill  »oon  be  *een  that  the  one  on  which  the  sun's  rays 
dries  more  quickly :  lU  evaporation  is  greater ;  but,  at 
':•<■  mow  time,  it  becomes  wanner  than  the  other,  wi 


Doha's  solution  of  the  second  question  is  ingenious, 
1  'it  oat  satisfactory.  Admitting  the  nuclei  of  the  hail- 
few  to  be  formed,  and  that  there  exists  a  sufficient  de- 
f>'«  of  cold  to  produce  their  enlargement  by  freezing  the 
^qqoos  vapours,  be  supposes  two  large  strata  of  clouds, 
uargea  with  opposite  electricities,  to  be  disposed  the 
over  the  other;  in  which  case  the  hailstone*,  still 
'try  small,  falling  on  the  lower  stratum  would  experience 
f*  two  following  effects :  — In  the  first  place,  they  would 
i  tartrate  the  stratum  on  which  they  fall  to  some  extent, 
iid  be  covered  with  a  new  coating  of  ice.  In  the  secuud 
fiace,  they  would  acquire  the  same  electricity  as  the 
r;<*jd,  and  consequently  be  repelled  by  it ;  while  at  the 
aai  time  they  would  be  attracted  by  the 


.,  where 

ttu'wms  effects  would  take  place,  and  whence,  conse- 
<,wmiy.  they  would  be  repelled  to  the  lower  stratum. 
»  jui  they  would  be  kept  passing  alternately  from  the 
Lt*  ttr^tutn  to  the  other,  until  at  length,  either  becoming 
t'»  heavy,  or  the  clouds  losing  their  electricity,  or  being 
^■T.eJ  bj  the  wind  to  too  great  a  distance  from  each 
'-4her,  the  cause  which  kept  tbe  hailstones  suspended 

the  atmosphere  becomes  inadequate  to  support  tbcm, 
**!  they  are  precipitated  to  the  ground. 

it  u  obvious  that  the  accuracy  of  this  theory  cannot  be 
.  •■Ji'.-.J  bj  .my  direct  experiment  ;  and  doubts  have  even 
raised  w  hether  the  existence  of  electric  forces  sufli- 
f*m  to  move  masses  of  ice  of  the  size  which  hailstones 
*r»  frequently  found  to  have,  In  the  manner  the  theory 
^Ppwei,  be  really  possible.   The  following,  which  Is 

ich  simpler,  seems  adequate  to  the  effects.  We  may 
>*H**«  the  cold  necessary  for  the  formation  of  hail  to  be 
.  ''laced  by  the  wind ;  and  that  when  the  hailstone*  are 
■  <  a«i  they  are  also  carried  along  through  tbe  atmo- 
[T  currents  of  wind  in  a  direction  very  oblique  to 
<«e  horuon,  by  which  means  they  may  be  kept  sus- 
•-' -*W  a  .ufficilnt  length  of  time  tc !  acquirethe 5imS. 

^^i,r*TS1,ub>'uCWngWl,ing  lhC  Part,C,Ci  °f  hum,d 

M«u with  which  they  successively  come  in  contact. 
•£*J5!  wmT  «u»e.  namely,  the  wind,  determines  the 
-SEX?  ^        enlargement  of  hailstones ;  and  the 
■"inntj  with  which  the  phenomenon  is  always  accom- 
.  a>etl  n  only  the  effect  of  the  passage  of  the  particles  of 
l*1"1  tnc  M°.uid to  lno  solid  state, 
irther  information  on  this  subject  tbe  reader  is 
to  an  interesting  article  by  Arago  in  the  An- 
trretnate  au  Hoi  for  18349  j  also  Pouiilet's  Eicmcru 

!?! tom« 

•  -  \i      • .  erm-  haar.)  The  characteristic  covering  of 
rr     i       u* t  Liu*  of  animals.    It  consists  of  slender 

.  Qr       elongated  horny  filaments,  secreted  by  a 

♦  v  V0?»'»tin8  «f  »  conical  gland  or  bulb,  and  a  cip- 
w  tnl  si  U  »itu*,<Hl  ln  the  mesh-work  of  the  corium, 
tJ£»    Ln  .  Thc  h*in  P**«  m,t  through  canals  in  the 


»hich  are  lined  by  a  thin  layer  of  cuticle  adhe- 
'  tbe  " 
the 

MM 

^.offonnatiOT.'and 


'  cat  to  the  U 
de| 

**■  Spines,  bristles,  fur,  and  wool 


of  the  hair:  the  straightness  or  curl  of 

li  which 

^Jffirlir?'  «»reallmodiH- 


fceVt  T     *  of  the  hjUr  '•  ,h<?  *traightn 
x  w'nid'  ou  tbe  torm  °f the  canal  through  which 

"  are  al  1  n 


HALCYONIDiE. 

Krt  to  be  seen.  In  the  spines  of  the  hedgehog,  the  spine- 
e  whiskers  of  the  walrus,  and  the  bristles  of  the  hog, 
the  twofold  structure  of  the  hair  is  very  conspicuous; 
but  In  tbe  finer  kind  of  hair,  as  of  the  human  head  and 
beard,  the  central  pith  can  only  be  demonstrated  in  fine 
transverse  sections  viewed  with  a  microscope.  Some 
kinds  of  hair,  as  ot  the  human  head,  the  mane  and  tail  of 
the  horse,  are  perennial,  and  grow  continuously  by  a  per* 
ststent  activity  of  tbe  formative  capsule  and  pulp ;  other 
kinds,  as  the  ordinary  hair  of  the  horse,  cow  ,  and  deer, 
are  annual,  and  the  coat  is  shed  at  particular  seasons.  In 
tbe  deer  tbe  horns  are  shed  contemporaneously  wltb  the 
deciduous  hair. 

Many  quadrupeds,  especially  those  of  cold  climates, 
have  two  kinds  of  hair :  a  long  and  coarse  kind,  forming 
their  visible  external  covering  ;  and  a  shorter,  finer,  and 
more  abundant  kind,  which  lies  close  to  the  skin,  and  called 
"  fur."  It  is  one  of  the  processes  in  tbe  arts  to 
the  coarse  hair,  and  leave  tbe  fur  attached  to  tbe  < 
skin,  as  in  the  preparation  of  seal-skin,  Ac.  The  pecu- 
liar characteristic  of  wool,  and  that  on  w  hich  its  valuable 
qualities  chiefly  depend,  is  the  serrated  character  of  its 
surface,  arising  from  it*  structure,  which  consists  of  a 
series  or  succession  of  inverted  cone*,  the  base  of  each 
being  directed  from  the  root  of  the  woolly  fibre,  and  re- 
ceiving the  apex  of  the  succeeding  cone.  It  results  from 
this  structure  that  the  pressure  to  which  the  workman 
subjects  the  wool  in  moving  It  backwards  and  forwards, 
brings  the  fibres  together  and  multiplies  their  points  of 
contact.  The  agitation  gives  to  each  hair  a  progressive 
motion  towards  the  root,  and  the  serrations  of  one  hair 
fix  themselves  on  those  of  another  hair  which  happens  to 
have  its  root  turned  In  the  opposite  direction,  and  the 
mass  at  length  assumes  that  compact  form  which  is 
termed  "felted"  wool.  The  microscope  has  likewise 
demonstrated  various  other  remarkable  modifications  in 
the  form  of  the  hair  in  different  quadrupeds.  In  the  mole, 
e.  each  hair  is  alternately  constricted  and  expanded 
from  its  root  to  its  apex,  whereby  it  readily  assumes  any 
position,  and  lies  flat  and  smooth,  either  towards  the  head 
when  the  little  burrower  is  retrograding  in  his  subterra- 
neous galleries,  or  in  the  contrary  direction  when  moving 
forwards.  The  organisation  of  the  hair  is  such  as  to  al- 
low of  its  undergoing  certain  changes  when  once  formed, 
according  to  the  state  of  health  and  general  condition  or 
the  rest  of  the  frame,  and  even  to  be  affected  by  loss  of 
colour  in  consequence  of  violent  mental  emotions  in  the 
human  subject.  Some  of  the  lower  animals,  as  the  Al- 
pine hare,  are  subject  to  periodical  change  of  colour  of 


their  fur,  by  which  it  is 
prevailing  hue  of  the  grot 


I       --"Mianuu,  At iii  m  ni'iHi  structure 


which  they  habitually  tra- 

The  chemical  properties  of  hair  were  first  pointed  out 
by  Mr.  Hatchett,  in  his  paper  in  the  Pkit.  Trans,  for  1H00. 
It  chiefly  consists  of  an  Indurated  albumen,  and  when 
boiled  with  water  it  yields  a  portion  of  gelatine.  $o:t 
flexible  hair,  which  easily  loses  its  curl,  is  that  which  is 
most  gelatinous.  Vauquelin  discovered  two  kinds  of  oil 
in  hair :  the  one  colourless,  and  In  all  hair  ;  the  other  co- 
loured, and  imparting  the  peculiar  tint  to  hair.  Black 
hair  also  contains  iron  and  sulphur. 

Hairs.  In  Botany,  minute,  transparent,  filiform  pro- 
cesses, composed  of  cellular  tissue  more  or  less  elongated 
and  arranged  in  a  single  row.  They  spring  from  the  sur- 
face of  plants,  appear  always  to  have  a  circulating  system, 
and  probably  act  both  as  absorbents  of  moisture  and  pro- 
tectors of  the  surface  in  which  they  grow.  Many  sorts  are 
distinguished  by  phytotomists,  the  principal  of  whicli  arc 
the  secreting  or  glandular,  w  hich  are  composed  of  cellules 
that  are  visibly  distended  either  at  the  apex  or  base  into 
receptacles  of  fluid  ;  and  thc  lymphatic,  which  consist  of 
tissue  tapering  gradually  from  the  base  to  the  apex. 

HA'LBKKT.  A  word  of  uncertain  derivation,  applied 
to  an  qffhutec  weapon,  w  hich  consists  of  a  shaft  five  feet 
long,  with  a  steel  head,  partly  in  the  form  of  a  crescent. 
This  weapon  was  formerly  in  considerable  use  in  the 
army,  and  indeed  gave  its  name  to  a  body  of  men  called 
halberdiers  ;  but  it  Is  now  rarely  to  be  met  with  except 
in  some  boroughs  in  Scotland,  where  it  is  used  by  the 
civic  officers  who  attend  the  magistrates  ln  processions, 
and  ou  other  public  occasions. 

HA'LCYON.   See  Alcuw. 

HALCYON  DAYS.  A  name  given  by  the  ancients  to 
the  seven  days  that  precede  and  follow  the  winter  solstice, 
from  the  circumstance  of  the  halcyon  or  alcedo  selecting 
that  period  for  incubation.  While  this  process  was  going 
on,  toe  weather  was  generally  remarkable  for  its  calm- 
ness ;  and  hence  the  expression  has  passed  Into  a  proverb, 
signifying  days  of  peace  and  tranquillity.  This  circum- 
stance is  beautifully  alluded  to  by  Ovid  in  the  following 
lines :  — 

Pm|tic  die*  ptacido*  hlbcmo  tempore  w-pum 
Incubal  Halcyon*  twntlmtibus  a^uon  nhtl*. 
Tumi  vU  tuta  inarU  I  vmto*  ciutodit  «  arm 
JHoiut  v%ivm\i  :  pmtacque  nrpoUbtlt  equur. 


The 
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HALIOTID.E. 

from  mXmvm,  Ittelf  it  derived  from  Or. 


HAMSTER. 


,  /  procreate, 
nest  on  the  sen-shore.) 

H A L 1 0'T I D X. .  ( Or.  sUr .  the  sea,  and  »■. .- ,  th  ■  ear.) 
A  family  or  Gastropods,  having  as  its  type  the  genus  Ha- 
lt tin.  or  the  sea-ear 

HALL.  (Sax.  heal.)  In  Architecture,  properly  a  large 
room  for  the  transaction  of  public  business  ;  also  a  manor 
house  where  courts  are  held  for  the  admission  of  tenants 
and  other  manorial  business.    It  is  perhaps  a  term  fm- 

f»roperly  applied,  as  now,  to  the  entrance  of  a  dwelling- 
touse,  though  i.ot  so  to  a  servants'  hall.  At  Oxford  an 
unendowed  college  is  styled  a  hall ;  but  at  Cambridge  the 
term  is  used  indiscriminately  for  college,  whether  en- 
dowed or  not. 

IIALLRLU'JAH.  (Heb.  praise  ye  the  Ix>rd.)  A  well- 
known  doxology,  derived  from  the  Old  Testament.  It  was 
used, among  the  early Christians, at  Kaster.  andduringthe 
Interval  from  thence  to  Whitsuntide.  (Greg.  Epist.  ix. 
Ep.  la.)    See  Riddle's  Christian  Antiquities,  p.  .'KM. 

HA'LLIARDS,  Hmttyardt.  Hopes  by  which  yards, 
sail*,  and  signals  are  hoisted. 

HA'LO.  (I .at.  halo.)  In  Meteorology,  a  luminous 
circle  or  ring,  usually  coloured,  surrounding  the  sun  or 
moon  under  certain  conditions  of  the  atmosphere.  Of 
such  rings  there  are  two  kinds,  which  appear  to  depend 
on  essentially  different  physical  causes.  The  first  are  of 
small  dimensions,  their  diameters  being  between  5°  and 
1*2° ;  and  generally  three  or  more  concentric  rings  appear 


halo,  whose  diameter  It 
says  Dr.  Young  ( 
successive  refractions 
greater  probability,  as  Mr. 
of  the 


90°,  it 
vol.  I. 


may  be  attributed, 
444.),  either  to  t»o 
ent  prisms,  or  witn 


I  generally 

,  differently  coloured,  and  presenting  appearances 
wraena  of  the  rings  of  thin 
called  corona  ;  and  they  ap- 


to  the 


optical 


a  small  quantity  or  aqueous  vapour  Is 
through  the  atmosphere,  or  when  light  fleecy 
pass  over  the  sun  or  moon.  The  second  kind 
*  usually  of  a  single  luminous  ring,  but  of  much 
larger  dimensions,  the  diameter  being  about  45°.  It  Is 
to  the  meteors  of  this  second  kind  that  the  term  halo  Is 
usually  appropriated. 

The  apparent  diametert  of  halos  of  the  second  kind 
have  frequently  been  measured,  and  are  always  found  to 
subtend  at  the  eye  of  the  observer  an  angle  "of  between 
44°  and  4£°.  The  lunar  halo  Is  simply  a  white  luminous 
circle,  without  colour,  excepting  a  pale  red,  which  some- 
times fringes  the  Interior  edge  ol  the  circle.  But  the 
colours  of  the  halos  about  the  tun,  though  not  so  bright 
as  those  of  the  rainbow,  are,  however,  marked  with  suffi- 
cient distinctness.  The  red  occupies  the  Interior  part 
of  the  luminous  circle ;  the  Indigo  and  violet  the  outer 
part,  and  shade  away  by  insensible  degrees  till  they  are 
blended  with  the  general  colour  of  the  sky.  In  tome 
circumstances  a  second  halo  is  observed  concentric  with 
the  former,  but  of  much  larger  extent,  its  apparent  dia- 
meter being  about  90°.  The  colours  of  this  secondary- 
halo  are  faint  ami  pale,  and  its  luminousncss  much  Inferior 
to  that  of  the  Inner  halo.  The  halos  are  very  frequently 
attended  by  a  horiiontal  white  circle,  with  brighter  spots, 
or  parhelia,  near  their  intersections  with  this  circle,  and 
with  portions  of  inverted  arches  of 


assigned  for  the  origin  of 
halos :  but  the  most  probable  Is  that  of  Mariotte.  who 
supposes  the  phenomenon  to  arise  from  the  refraction  of 
light  in  passing  through  small  transparent  and  prismatic 
crvstalt  of  ice  Boating  in  the  higher  regions  of  the  atmo- 
sphere. Water  assumes,  in  congealing,  a  great  variety  of 
crystalline  forms,  among  which  are  frequently  found  crys- 
tals whose  facet  are  inclined  to  each  other  In  an  angle  of 
60° ;  thus  forming  prisms  of  ice  of  which  the  refracting 
angle  it  60°.  These  prisms  are  turned  in  all  possible  direc- 
tions, and  consequently  the  nun's  rays  fall  on  their  faces  at 
nil  different  inclinations.  But  in  certain  positions  of  the 
pritm  with  respect  to  the  incident  light,  the  rays  which 
traverse  it  suffer  a  minimum  deviation,  which  happens 
when  the  refracted  ray  makes  an  isosceles  triangle  with 
the  two  tidet  of  the  pritm.  The  path  of  the  ray  in  the 
Interior  of  the  crystal  in  this  case  makes  an  angle  of  60° 
with  the  face  of  the  crystal,  or  an  angle  of  30°  with  the 
perpendicular  to  that  face.  This  last  angle  is  the  angle 
of  refraction  ;  and  it  is  known  by  experiment  that  In  the 
case  of  ice.  the  angle  of  refraction  being  30°,  the  angle  of 
incidence  is  41° ;  hence  the  ray  falls  on  the  crystal  at  an 
angle  or  90°  —  41°  —49°;  consequently  the  deviation  of 
the  ray  from  its  original  direction  is  Gtf>  —  49°  «  1 1°.  On 
escaping  from  the  crystal,  the  ray  suffers  a  second  flexure 
of  the  same  amount ;  and  the  total  deviation  from  its  first 
direction  it  now  2  x  ll°  — 22°,  which  is  the  semidlameter 
of  the  halo.    It  follows,  therefore,  that  the  parallel  rayt 

S  A.  S  B.  from  the  tun  falling  on 
such  prisms  at  A  and  B  at  angles 
of  incidence  equal  to  41°,  will  be 
refracted  into  the  directions  A  E 
and  B  E,  which  make  angles  A  E 
■  S  and  HIS  equal  to  22°;  and  an 

eye  tituated  at  the  intersection  E  will  see  a  luminous 
circle  of  which  the  apparent  diameter,  or  angle  A  E  B,  it 
about  44°.   With  respect  to  the  secondary  or  external 


8- 


terminations  of  the 


This  theory  explains  the  order  In  whkh  the  colours  are 
disposed.  The  ratio  of  the  refraction  of  the  violet  ray 
being  greater  than  that  of  the  red  ray,  the  former  will 
suffer  a  greater  deviation,  and  consequently  the  violet 
band  of  the  halo  will  have  a  greater  diameter  than  the 
red.  Supposing  this  theory  to  be  correct,  the  condition 
necessary  for  the  appearance  of  halos  is  the  existence  of 
particles  of  ice  in  the  upper  regions  of  the  atmosphere. 
The  appearance  of  a  halo,  therefore,  furnishes  information 
respecting  the  temperature  of  the  air  at  great  altitudes 
above  the  earth. 

The  formation  of  corona',  or  the  small  halos  so  fre- 
quently seen  round  the  sun  and  moon  in  fine  weather,  i» 
ascribed  by  Fraunhofer  and  Sir  John  Leslie,  not  to  the 
refraction  but  to  the  deflection  of  light  in  passing  by  the 
small  watery  globules  suspended  in  the  atmosphere.  If 
a  piece  of  tinfoil  punctured  with  the  point  of  a  needle  be 
held  close  to  the  eye,  the  sun  will  appear  through  it  sur- 
rounded with  a  halo  very  near  hit  ditk,  but  spreading 
more  in  proportion  as  the  hole  It  contracted.  Supposing 
that  an  aqueous  globule  of  equal  dimensions  would  pro- 
duce an  equal  deflection,  the  magnitude  of  the  globulti 
might  thus  be  Inferred  from  the  diameter  of  the  halo. 
When  the  halo  approaches  nearest  to  the  luminous  bodj. 
the  largest  globules  arc  floating,  and  therefore  the  atmo- 
sphere is  surcharged  with  humidity  ;  whence  the  justnen 
of  the  remark  that  a  dense  halo  close  to  the  mown  por- 
tends  rain.  For  a  full  exposition  of  the  theory  of  haloi 
and  other  similar  meteors,  the  reader  is  referred  to  a 
Memoir  by  Fraunhofer  In  Schumacher's  Astronomtsche 
Abhandlungen,  3tes.  heft  ;  or  to  the  atticle  "  Hof,"  in 
C  hler's  Vhysicalischcs  Worterbuch.  See  also  ATsrtWs 
Optics  ;  Smith's  Optics;  Poulllet,  El  emeus  de  Physique; 
Cabinet  Cycl.,  art.  "  Optics  ,  "  Ency.  Brit.,  art.  "  Meteor- 
ology." 

H.VLOGENS.  (Gr.  kks,  salt.)  Substances  which  bs 
combination  with  metals  produce  saline  compounds ;  such 
as  chlorine,  iodine,  bromine,  fluorine,  which  are  simple 
halogens  ;  and  cyanogen,  which  is  a  compound  halogen. 

HA'LOID  (Gr.  kXt.)  Thit  term  it  applied  to  a 
class  of  chemical  combinations  composed  of  two  bi« 
elementary  compounds,  one  or  both  or  which  are  analo- 
gous in  composition  to  sea  salt.  The  principal  group! 
cousist  of  double  chlorides,  iodides,  fluorides,  and  cyanu- 
rets. 

II  ALTEC  A.  A  genus  embracing  numerous  species  o 
small  and  often  minute  Coleopterous  Insects,  of  the  rami)} 
UatervatUt,  and  section  Tetramera.  These  Insects  hati 
the  femoral  joints  of  the  bind  legs  thick  and  strong,  and  an 
consequently  good  leapers.  The  native  species  are  sroallc 
than  the  foreign  ones,  but  are  more  noxious  than  mlgh 
be  expected  from  their  diminutive  tixe.  The  notoriou. 
turnip-fly,  or  rather  turnip-flea  (  Chrysomcta  nemorum  o 
Llnnnrut).  it  a  species  of  the  present  genut. 

HAMADRY'ADS.  (Gr.  aW  together,  and  » 
oak.)  Certain  nymphs  or  Inferior  deities  supposed  b 
the  Greek  and  Roman  poets  to  preside  over  woods  m 
forcttt,  and,  as  their  name  implied,  to  live  and  die  w  it! 
the  particular  trees  to  which  they  were  attached. 

HA'MITES.  (Lat.  hamus.  a  hook.)  A  genus  of  ex 
tinct  Cephalopoda,  which  inhabited  chambered  shell) 
losing  their  spiral  form  soon  after  their  commencement 
and  then  continued  for  a  considerable  extent  with  a  siu 
jrlc  bend  upon  themselves  like  a  hook.  The  Hamites  mi 
found  in  the  grcensand  formation  in  England. 

HA'MLET.  (Diminutive  of  the  Saxon  ham,  home  o 
house.)  A  small  village.  In  Law,  a  hamlet  it  a  portio 
of  a  village  or  parish,  and  synonymous  with  9tU. 

HA'MMER  BEAM.  (Sax.  hamep.)  In  Architect. n 
an  horizontal  piece  of  timber  from  or  near,  but  above,  tx 
foot  of  a  rafter,  the  object  of  which  It  to  act  as  a  tie. 

H A'MMOCK.  The  sailors'  bed.  An  oblong  piece  < 
hempen  cloth :  at  each  end  are  fattened  several  sma 
lines,  meeting  in  a  grummet  or  iron  ring ;  these  form  ti 
clues.  The  whole,  having  a  mattrass  and  pillow,  ate.  pla« 
in  It,  it  hoisted  up  into  its  place  by  tmall  ropes  called  It 
niards,  between  two  battens  or  screws  in  the  beams  of  tl 
deck  over  head,  about  nine  feet  distant  at  under.  Tl 
It  a  very  agreeable  bed,  especially  in  cold 


ther ;  but  tome  little  practice  is  requisite  at  first  in  gettii 
in  and  out  successfully.  During  the  day  the  hammock 
lashed  up  tight  In  the  form  of  caterpillars,  are  stowed 


the  nettings  along  the  upper  edge  of  the  bulwark. 

HA'MSTER.  A  Rodent  quadruped,  somewhat  larg 
than  a  rat,  common  In  all  the  sandy  regions  that  extn 
from  the  north  of  Germany  to  Siberia ;  extremely  noxio 
from  its  fertility  and  great  destruction  of  grain,  but 
object  of  interest  on  account  of  the  economic  instil* 
which  conduce  to  its  preservation  and  support.  T 
hamster  excavates  a  complicated  burrow,  consisting 
different  apartments  for  rearing  the  young,  hibernatu 
and  storing  up  winter  food.   An  old  hamster  will  oft 
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HAMULARIA. 

xrtULM  a  hundred  pounds'  worth  of  grain,  and  All  up  a  sub- 
iitnafoui  magasine  which  U  sometimes  seven  feet  deep. 
To  effect  thU  hoard  nature  has  provided  the  hamster 
«ttb  a  means  of  transport  in  two  large  cheek- pouches, 
its  incursion  among  cultivated  grounds,  it 
r  peas,  and  empties  on  its 
the  two  fore  paws  against 


;  is  not  wholly  de- 
During  the  in- 


uaa  is  in  great  measure  suspended,  and  tiie  need  of  nou- 
r.«hment  abrogated  :  respiration  ceases,  the  animal  heat 
Sails,  sensation  is  benumbed,  and  a  kind  uf  vegetative  life 
>i  maintained  by  a  slow  circulation  of  dark  or  venous 
:  through  both  sides  of  the  heart.  When  the  re- 
turning warmth  of  spring  stimulates  the  organic  machi- 
nery to  its  wonted  activity,  the  awakened  hamster  finds 
ia  the  nourishment  which  it  has  providently  stored  up 
the  means  of  supplying  the  consequent  waste,  and  of 
Maintaining  its  vital  energies.  They  are  thus  enabled  to 
eminence  the  business  of  procreation  in  April,  and  the 
tTaalc  r«  ars  a  litter  of  six  or  eight  twice  or  thrice  every 
yew.  In  about  three  weeks  the  young  are  able  to  pro- 
fide  lor  themselves,  and  are  driven  from  the  holes  of  the 
parrot*.  The  hamster  ( Mus  cricctus  of  Linmeus )  is  the 
tip*  of  the  genus  Cricetus  of  Cuvier,  characterised  by 
:or  short  tail  and  cheek -pouches.  The  teeth  nearly  re- 
of  the  rat. 

.A'RIA.    (  Lat.  hamus,  a  houk.)    A  species  of 
said  to  have  been  found  in  the  bronchial  glands  of 
who  died  of  typhus. 
IAPER  OFFICE.   A  common  law  office  in  the 

kept  in 
ia).  of 

may  still  be  seen  among  the  records 
.  ihv  (  hapter  House.  Writ-,  relating  M  the  MMM  MM 
i-posited  there  ;  those  concerning  the  crown  in  the  Petty 
<*  Little  Bag,  whence  another  office  of  the  same  court  is 
'ieootnlnated. 

HA'NDLING.  (From  hand.)  In  Painting,  manage- 
ment of  the  pencil  by  touch.  Handling  should  be  bold, 
vith  freedom,  firmness,  and  spirit. 

HA'NDSPIKE.  A  wooden  lever  employed  on  board 
■4  ship  in  working  the  windlass  and  capstan,  one  end  of 
which  is  squared  to  fit  the  holes  in  the  capstan  head  and 
•a  the  barrel  of  the  windlass. 

HANK.  In  Spinning,  the  name  given  to  two  or  more 
ueins  of  yarn,  silk  or  cotton,  when  tied  together.  When 
single,  they  are  called  skeins. 

MASKS.    Rings  of  ash  or  Iron,  by  which  sails  are 
ntfinrd  to  their  stays,  upon  which  they  traverse  while 
totting  or  hauling  down. 
HANNO'S  PER1PLUS.   Sr*  Pmim.cs. 

HAN  SB,  or  HANSEATIC  LEAGUE.  In 
,  a  celebrated  confederacy  of  cities  on 

:  countries. 


acceded  :  it  was  for  the  purpose  of  mutual  de~ 
foreign  potentates,  especially  the  Danish  king 
^  aide  mar.  as  well  as  the  neighbouring  nobles  of  Ger- 
ztany.  The  league  rapidly  spread,  and  comprehended,  at 
:w  period,  eighty-fire  cities,  divided  into  four  provinces. 
It  had  four  chief  lorelgn  depots:  at  London,  liruges,  Nov- 
gorod, and  Bergen.  In  the  14th  and  1Mb  centuries  the 
*'-s*gue  became  of  high  political  importance,  and  made 
ear  and  peace  as  an  independent  sovereign  power,  but  it 
*~»  never  recognised  by  the  German  empire.    Its  decay 

■  as  gradual,  and,  owing  to  the  increased  protection  given 

conuiiene  bj  the  princes  of  the  several  stat«  i  in  whii  I) 

■  <.r»e  cu>  »  •*.  ere  situated,  rendering  the  alliance  fur  mutual 
iefence  unnecessary.  The  name  is  derived  from  liansa, 
an  old  Teutonic  word  signifying  league. 

IIA'QL'EBUT.  A  word  of  French  origin,  or  more 
probably  a  corruption  of  the  term  arquebuse  or  harque- 
fr-sur,  with  which  it  is  identified  in  meaning.  See  Aruur- 

HARBOUR,  has  been  defined  to  be  a  piece  of  water 
r  irmnunicating  witJ.  the  sea,  or  with  a  navigable  river  or 
lake,  having  depth  sufficient  to  float  ships  of  considerable 
burden,  where  there  is  convenient  anchorage,  and  where 
njps  may  lie,  load,  and  unload,  screened  from  the  winds 
a-id  beyond  the  reach  of  the  tide.  For  a  view  of  the  utility 
d  harbours  In  general,  and  the  qualities  essential  in  good 
fcarbourt,  with  a  notice  of  the  principal  harbours  in  this 

,    •Jx  r  countries,  see  The  Communal  Dictionary. 

HARD  BODIES,  in  Natural  Philosophy,  are  such  as 
r»-»ut  any  pressure  or  percussion  whatever :  in  opposition 
t  j  soft  bodies,  the  parts  of  which  readily  yield  to  pressure, 
ssd  do  not  recover  themselves ;  and  to  elastic  bodies,  the 
parts  of  which  also  yield  to  pressure  or  impact,  but 
presently  recover  themselves  when  the  disturbing  force 
teases  to  act. 

HA'RDKESS.  In  Physics,  that  quality  of  bodies  In 
virtue  of  which  their  particles  resist  the  action  of  any  ex. 
Urnal  force  tending  to  alter  their  relative  positions, 
« to  tor-art  to  them  any  motion  in  respect  of 


IIARMONITES. 

Newton  supposes  the  primary  particles  of  all  bodies  to  be 
perfectly  hard,  and  not  capable  of  being  broken  or  divided 
by  any  power  in  nature ;  but  we  are  still  too  little  ac- 
quainted with  the  constitution  of  matter 
with  any  certainty  the  conditions  of  the 
tides  which  render  bodies  bard,  brittle,  c 

Hardness.  In  Mineralogy.  Minerals  may  occasion, 
ally  be  distinguished  and  identified  by  their  relative  de- 
grees of  hardness  .  to  specify  which  various  scales  have 
been  suggested,  among  which  that  of  Mohs  is  perhaps  the 
most  simple.  According  to  it  the  relative  degrees  of  hard- 
ness are  expressed  in  numbers,  referring  to  the  following 
standard  substances,  which  are  easily  obtained  in  a  state 
of  purity,  or  crystallised;  namely, 

1.  Talc.  6.  Adularia  (Felspar). 

2.  Rock-salt.  7.  Rock-crystal. 

3.  Calc-spar.  8.  Topes. 

A.  Fluor- spar.  9.  Corundum. 

5.  Apatite.  10.  Diamond. 

Any  mineral  which  neither  scratches  nor  is  scratched 
by  any  one  of  the  above  substances  is  said  to  possess  the 
hardnesi  expressed  by  the  attached  number.  Thus  if  a 
mineral  neither  scratches  nor  Is  scratched  by  calcareous 
spar,  its  hardness  is  represented  by  3  ;  if  it  scratches  fel- 
spar and  not  rock-crystal,  its  hardness  is  stated  to  be  be- 
tween 6  and  7. 

HA'RDWARE,  is  used  to  signify  every! 
manufactured  from  metals,  comprising  iron,  bri 
r  articles  of  all  descriptions.  The 
re  Is  one  of  the  most  important  carried  on  in 
Itritaln.  Its  principal  seats  are  Birmingham  and 
Sheffield,  which  furnish  Immense  quantities  of  knives, 
razors,  scissors,  gilt  and  plated  ware,  fire-arms.  Ac.  both 
Tor  home  consumption  and  exportation.  The  total  ag- 
gregate value  of  the  joint  hardware  manufacture*  of 


gregate  value  of  the  joint 
Kngland  and  Scotland  may  be  estimated  (Statistics  qf 
British  Empire,  i.)  at  not  less  than  17.SO0.O00/.  a-year, 
affording  direct  employment  in  the  various  departments 
of  the  trade  to  300,000  persons. 

HARE.   See  Lagomy*  and  Lkpcs. 

HARELIP.  A  fissure  or  perpendicular  division  of  the 
lip,  so  named  from  its  supposed  resemblance  to  the  upper 
lip  of  a  hare.  Children  are  frequently  born  with  this 
malformation,  and  sometimes  it  is  the  consequence  of  ac- 
cidents or  wounds.  It  most  usually  affects  the  upper  lip; 
and  is  not  only  a  serious  deformity,  but  may  prevent  the 
infant  from  sucking  and  cause  impediment  of  speech. 
The  cleft  is  sometimes  double.  This  malformation  admits 
of  partial  or  entire  relief  by  a  surgical  operation,  which 
should  generally  not  be  performed  upon  very 
fants,  in  consequence  of  the  risk  of  convi ' 

HA'REM.   (Turk.)    The  name  given  to  I 
ments  in  the  houses  of  the  East  which  are  i 
to  the  exclusive  use  of  the  females  of  the 
Seraouo. 

HA  RLEQUIN,  In  the  Italian  Comedy,  is  the  name 
to  the  person  who  performs  a  part  something  si- 
to  that  of  the  clown  or  merry-andrew  of  the  moun- 
tebank stages  In  our  own  country.  Harlequin  forms  also 
one  of  the  standing  characters  In  the  grotesque  entertain- 
ment of  the  pantomime.  The  word  is  of  doubtful  etymo- 
logy. See  Pantomime. 
HARMONICA.  See  Musical  Glasses. 
HAHMO'NICAL  l'NTERVAL.  In  Music,  the  same 
as  Concord,  which  see. 

HARMO'N  ICAL  PROGRESSION.  A  series  of  num- 
bers, such  that  any  three  consecutive  terms  are  in 
harmonlcal  proportion.  The  principal  property  of  this 
progression  is,  that  the  reciprocals  of  the  terms  form  an 
arithmetical  progression ;  and,  conversely,  the  recipro- 
cals of  an  arithmetical  form  an  harmonlcal  progression. 

HARMO'N  ICAL  PROPORTION, called  also  Musical 
Proportion.  Three  numbers  are  said  to  be  In  harmonlcal 
proportion  when  the  first  is  to  the  third  as  the  difference 
of  the  first  and  second  is  to  the  difference  of  the  second 
third  :  thus,  2,3,  and  6,  are  in  harmonlcal  proportion, 
luse  2  :  6  :  :  I  :  3.  And  four  numbers  arc  said  to  be  in 


as  the  difference'  of  the  first  and  second  is  to  the 
ence  of  the  third  and  fourth  :  thus  9.  12,  16,  and  24, 1 
an  harmonlcal  proportion ;  for  9  :  24  :  :  3  :  ft. 

HARMO  NICS.  In  Music,  the  doctrine  of  the  dif- 
ferences and  proportions  of  sounds  with  respect  to  acute 
and  grave.  This  doctrine  was  by  the  ancients  divided 
into  seven  parts ;  vis.  of  sounds,  of  intervals,  of  system, 
of  the  genera,  of  the  tones  or  modes,  of  mutation,  and  of 
melopsrla. 

HARMO'NIC  TRIAD.  In  Music,  the  chord  of  a  note 
consisting  of  a  third  and  perfect  fifth,  or,  in  other  words, 
the  common  chord. 

HA'RMONITES.  A  sect  of  enthusiasts,  founded  by 
one  Rapp,  In  Wurtemberg,  about  1730  ;  who,  finding  no 
toleration  there,  emigrated  with  his  followers  to  America. 
He  first  settled  in  Pennsylvania,  and  afterwards  removed 
to  Indiana  ;  but  about  1»22  again  returned  to  the  former 
state,  and  established  himself  near  Pittsburg.  Many  de- 
tails will  be  found  on  the  subject  of  his  sect  in  books  uf 
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HARMONY. 

travels  In  America,  but  few  written  with  any  knowledge 
of  the  subject  beyond  mere  external  observation.  It  U  a 
mistake  to  suppose  that  his  followers  lived  in  celibacy  ; 
but  they  regarded  marriage  as  no  part  of  the  discipline  of 
their  church,  and  treated  it  as  a  civil  act  only. 

HA'RMON  Y.  (Gr.  kpt-im,.)  In  Music,  an  agreeable 
combination  of  sounds  heard  at  the  same  instant.  As  a 
continued  succession  of  single  musical  sounds  produces 
melody,  so  does  a  continued  combination  of  several  to- 
gether in  succession  produce  harmony. 

HA'KMON  Y  OF  THE  SCRIPTURES,  GOSPELS, 
&c.  The  correspondence  of  the  several  writers  of  different 
parts  of  the  Scriptures  In  their  respective  narrative*,  or 
statements  or  doctrine.  The  earliest  Harmony  of  the 
Gospels  was  composed  by  Tatian,  in  the  second  century, 
with  the  title  Diatettaron.  Among  many  other  valuable 
of  this  description  may  be  mentioned  Osiander. 
.  Evangeliea  ;  Cartwright,  Harm.  Ev.Commeniario 
ata,  1W7;  Le  Clerc,  Harmonic  Ev.,  Amst.  fol. 
IWt ;  Mnckniekfi  Hamumy  of  the  Fuur  tiorpels,  17S6. 

HA'RMONY,  PRE-ES1  A'BLISHEI).  A  hypothecs 
Invented  by  Leibnitz,  to  explain  the  correspondence  be. 
tween  the  course  of  our  sensations  and  the  series  of 
changes  actually  going  on  In  the  universe,  of  which,  ac- 
cording to  that  philosopher  and  many  others,  we  have  no 
direct  Knowledge.  (Srr  Pbrciption.)  This  hypothesis  is 
connected,  In  the  Leibnitiian  system,  with  the  doctrine  of 
monads,  —  certain  spiritual  powers  or  substances,  one  of 
which  constitutes  the  principle  of  vitality  and  conscious- 
ness in  every  living  being.  Each  of  these  is,  in  its  degree, 
a  mirror,  in  which  the  changes  going  on  in  the  universe 
are  reflected  with  greater  or  less  fidelity.  But  between 
simple  substances,  such  as  spirit  and  matter,  soul  and 
body,  no  real  reciprocal  action  can  take  place.  The  Au- 
thor of  the  universe  has  consequently  so  ordained  that 
the  series  of  changes  going  on  in  any  particular  conscious 
corresponds  precisely  to  those  of  the  monads  in 
to  which  it  is  placed.  Hence  arises  our  belief 
is  acted  on  by  matter,  and  vice  versa  ;  a  belief 
which  leads  to  no  practical  errors  in  virtue  solely  of  this 
pre-established  harmony.  (See  Tennemann.  Grviidr. 
p.  339. ;  Brown  t  Lecture;  31.) 

HARMO'STES.  (Gr.  ktu'*rt,<  ;  from  i<^».  I  Jit.) 
In  Ancient  History,  a  Spartan  magistrate,  called  also 
sometimes  tophnmistet  (r«»»#»«mif,  moderator),  who 
was  appointed  to  superintend  a  conquered  state.  It  is 
conjectured  from  Thucyd.  iv.  .r>3.  that  the  office  was  an- 
nual. Other  Greek  states  which  made  conquests  after- 
wards borrowed  the  name.  Xenonhon  speaks  of  Tin-ban 
harmotLe  in  Achara.   (Hat.  1.  vii.) 

HA'RMOTOME.  (Gr.  smmc,  a  Joint,  and  tsjow,  / 
dinde.)  A  mineral  chiefly  from  Andreasberg,  in  the 
Harts,  the  crystals  of  which  often  intersect  each  other, 
and  are  easily  separable.  It  is  also  called  cross-stone,  or 
staurolite.   See  Ciioss-stone. 

HA'RMUS.  (Gr.  *<**>.->  In  Ancient  Architecture, 
a  tile  used  for  covering  the  joint  between  two  common 
tile*. 

HARP.  (Germ,  harfe.)  A  musical  stringed  instru- 
ment of  great  antiquity,  in  which  the  strings  arc  stretched 
on  a  triangularly-formed  frame,  and  pinched,  or  rathei 
pulled,  by  the  Angers,  to  set  them  in  vibration  and  pro- 
duce the  different  sounds.  The  harp  ts  represented 
on  many  Egyptian  monuments ;  and  though  it  is  usually 
admitted  to  be  of  Eastern  origin,  It  seems  doubtful 
whether  it  was  known  to  the  Greeks  and  Romans  in  any 
shape  analogous  to  its  present  form.  Of  late  years  this 
instrument  has  been  much  improved  by  pedals  and  other 
devices  ;  but  it  is  still  Imperfect,  and  more  suited  to  the 
chamber  than  the  orchestra. 

HA'RPA.  iGer.  harfe.)  A  genus  of  Pectinibranchiate 
Mollusks,  dismembered  from  the  Linniean  Buecmum.  and 
remarkable  for  the  elegance  of  form  and  beauty  of  the 
markings  of  the  shell :  this  is  traversed  by  longitudinal 
compressed  sinuous  parallel  ribs,  which  may  be  compared 
to  the  strings  of  a  harp. 

HA'RPALUS.  (Gr.  it*****,  rapid.)  \  genus  of  pre- 


ous  l  olcopterans.and  the  type  of  a  family  (HarpaJi- 
d<e),  which  is  one  of  the  principal  divisions  of  the  Lin- 


i  genus  Car  abut. 
The  llarpalidm  are  divided  into  three  principal  sections, 
characterised  by  modifications  of  the  anterior  tar$i  of  the 


tarsi  of  the 


1. 


2.  Fervnirur,  having  the  two 

the  joints  heart-shaped. 

3.  J'ate/timana.  having  the  two  anterior  tarsi  of  the 

males  dilated  ;  the  joints  being  square  or  rounded. 

Each  of  these  sections  contains  numerous  subgenera, 
of  which  Harpalu*  proper  contains  many  British  species. 
Harpalu*  rujicornis  Is  perhaps  the  most  common  ;  it  ex- 
ceeds half  an  inch  in  length,  with  opaque  black  elytra  and 
body,  and  red  legs  and  antenna*. 

HA'RPAX.  A  genus  of  fossil  shells,  oblong  and 
somewhat  triangular,  the  hiuge  being  formed  by  two 
projecting  teeth.  ^I'arkituvn.) 


A  well-known  spear  for  striking  the 


"••■VS*  DV'MUB    SIS-  Ul 

tical  sticks,  called  jacks, 
levers.    In  the  jacks  are 


HASTATI. 

|  HA'RPIES.  (Gr."A<rw«  .  from  i<r»,  T  seize  )  In 
I  Greek  Mythology,  the  daughters  of  Pontus  and  Terr*, 
according  to  some  mycologists.  Hesiod  makes  them 
three  In  number,  with  the  names  Iris,  Aello,  Ocypetc. 
They  were  a  species  of  furies  or  monsters,  winged  and 
clawed  like  birds.  They  are  best  known  troro  the 
celebrated  description  in  Virgil  (JEn.  ill.  ill.  tkc  ). 
See  a  memoir  in  vol.  xli.  of  the  Mem.  de  i'Ac.  del 
Inter,  for  the  varying  mythological  accounts  respecting 
them. 

HARPOO'N. 
whale. 

HA'RPSICHORD.  (Fr.)  A  keyed  i 
in  which  the  sounds  are  produced  by  means  af  i 

m  which  the  keys  act  as 
:rted  short  pieces  of  quill ; 
,.  the  strings,  set  them  in  vibration. 
This  Instrument  is  now  little  used  ;  indeed,  we  believe,  in 
the  present  day  none  are  manufactured. 

HARPY'IA.  (Gr.  *Atnt»,  Harpy.)  This  term  has 
been  applied  both  to  a  genus  of  Raptorial  birds  and  to  a 
genus  of  I -enldopterous  insects. 

HA'RROW.  In  Agriculture,  a  rectangular  frame < 
a  number  of  spikes  inserted  in  it  on  one  side.  This  fr 
when  dragged  over  ploughed  land,  breaks  the  furrow  slices 
Into  small  pieces,  for  the  purpose  of  preparing  the  land 
for  seed  in  some  cases,  and  for  covering  the  seed  in 
others.  The  most  common  form  of  the  frame  of  the  harrow 
is  rectangular,  and  the  usual  material  employed  is  wood, 
with  the  spikes  of  iron;  but  In  some  cases  both  thi 
frame  and  the  spikes  are  of  wood,  and  in  others  both  urn 
of  iron.  Occasionally  the  frame  Is  a  circle  of  iron  ; 
the  spikes  are  inserted  in  It,  at  such  distances  that 
the  frame  is  drawn  along  in  a  straight  line  the 
tines  as  they  are  technically  termed,  pass  thr 
part  of  the  soil  traversed  by  the  frame  or  " 
the  common  kinds  of  harrows  the  spikes  are  I 
right  angles  to  the  frame ;  but  In  the  " 
they  are  inserted  at  an  oblique  angle,  or  [ 
by  which  means  the  harrow  is  drawn  much  more  ea.ilv 
through  the  soil.  The  best  implement  of  this  description 
at  present  in  use  Is  Flnlayson's  harrow.  This  Imple- 
ment, by  means  of  a  long  lever,  can  be  regulated  to  such 
a  nicety  as  to  stir  the  soil  to  the  depth  of  only  one  or 
two  inches,  for  the  purpose  of  covering  grass  or  clover 
seeds  ;  or  it  can  be  pressed  into  it  of  such  a  depth  as  to 
serve,  in  the  case  of  stubble  lands  instead  of  ploughing. 
Wilkie's  harrow  and  Kirkwood's  harrow  can  be  used  for 
similar  purposes.  They  differ  nothing  from  Flnlayson's 
In  principle  ;  but  being  on  a  smaller  scale  can  be  worked 
with  fewer  horses  than  Flnlayson's,  which  commonly  re- 
quires four  or  six. 

HA'KKOWING.  The  process  of  drawing  a  harrow 
through  the  soil  for  the  purpose  of  reducing  It  to  a  level,  of 
covering  seed,  or  of  turning  up  weeds  in  ploughed  ground, 
or  moss  in  grass  lands.  In  agriculture  the  harrow  is 
drawn  by  horses  or  oxen ;  and  in  market  -  gardenii 
a  light  harrow  is  sometimes  employed,  by  men. 
case  the  mote  rapid  the  motion  of  the  harrow,  up  to  a 
certain  point,  the  more  efficient  will  be  its  operation.  For 
meadow  lands,  the  object  of  harrowing  is  to  disperse  the 
little  heaps  of  earth  raised  during  w  inter  and  early  spriru 


parts  of  the  country  arc  I 
in  others,  as  in  Middlesex,  thorn  I 
a  frame  resembling  a  harrow,  and 
face  for  the  purpose  of  cfT 
called  a  bush  harrow. 

HA  RTSHORN,  SPIRIT  OF.  An  impure  solution 
of  carbonate  of  ammonia,  obtained  by  the  destructive  dis- 
tillation of  harts'  horn  or  any  kind  of  bone.  An  impure 
solid  carbonate  of  ammonia,  called  salt  of  hartshorn,  is 
formed  at  the  same  time. 

HA'RVEST.  (Germ,  herbst.)  In  Agriculture,  the 
period  at  which  any  crop  is  reaped.  The  term  is  more 
commonly  applied  to  the  crops  at  corn  or  bay,  though 
it  might,  with  propriety,  be  applied  to  the  potatoe  crops, 
or  to  hops  and  other  field  products. 

HA'RVESTING.    The  operation  of  pulling,  cutting, 
rooting  up,  or  gathering  f 
wise  preparing  them  for 
The  first  harvest  which 
climates  is  that  of  tbe 

the  next  is 


.  and  drying  or  other - 
stored  up  for  winter  use. 


est  of 

or  of  corn  crops  ;  and  the  third  the  potatoe 
harvest  of  root  crops,  such  as  potatoes,  carrots, 
mangel  wursel,  Ac.   There  is  also  the  harvest  or 
sional  crops ;  such  as  that  of  rape-seed,  turnip-i 
wood,  hemp,  flax,  and  various  other  articles. 

HASTA'TI.  ( I.at.  hasta.  a  spear.)  One  of  the  three 
grand  divisions  of  the  Roman  infantry,  so  called  becau»e 
they  were  armed  with  spears.  It  consisted  of  young  mm 
in  the  flower  of  life,  who  were  always  drawn  up  in  tbe 
first  line  of  battle.  The  other  two  divisions  were  called 
Principe*  and  Triarii ;  to  which,  in  the  first  Punic  war. 
was  added  .mother, 
rolare,  tojty. 
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HATCH. 

IIATCII.  is  the  covering  of  a  hatchway, 
the  hatches  are  battened  down, 
•  which  comes  in  upon  the  decks  from 
HA'TCHKTINE.  A  fusible 

in  nodules  of  ironitone : 


It  is  usually  placed  by  mineralogists 


In  very  had 
to  keep  the 
below. 
,  found 
after  Mr. 


In  Heraldry,  a  species  of 
or  funereal  escutcheon,  suspended  in  front  of  a 
to  mark  the  decease  of  one  of  its  inmates.  These 
escutcheons  are  al  way  *  drawn  up  with  heraldic  precision ; 
so  that  those  acquainted  with  the  science  of  heraldry  cau 
discover  at  a  glance,  from  the  form  and  accompaniments 
of  the  field  and  the  colour  of  the  ground  of  the  hatch* 
•  !•{  th<'  *« \.  position,  and  rank  i>[  tin-  decea»i-d.  Ntv 
1  lis  sum  v.  EscrrcncoM. 

HATCHWAY.  A  large  opening  In  a  ship's  deck  for 
communicating  with  the  decks  below,  the  hold,  Ac. :  there 
are  the  fore,  main,  and  after  hatchways. 

HAT.  (Germ,  hut.)  What  is  usually  called  a  braver 
hat  is  made  of  a  variety  of  furs,  chiefly  those  of  the  hare 
end  rabbit,  mingled  with  wool,  anil  in  the  best  hats  a  pro- 
•.".!  r»-.i  \  er'»  fur  :  hut  the  latter  is  altogether  omitted 
n  common  stujf "hats.  The  furs  are  mixed  ;  the  long  hair 
is  picked  out ;  and  they  are  then  placed  on  a  hurdle, 
-bicta  it  shaken  and  made  to  vibrate  by  being  struck 
with  a  bow-string ;  in  this  way  the  dust  is  shaken  out,  and 
■..  i.Iin  *.irc  to  .1  ((  it,iiii.'M<  ut  iistirwi.vt'ii  is.rl'iii  ) 
niantity  of  this  mass  of  fur  sufficient  for  one  hat  is 


a  quantity  01  mis  mass  01  lur  surucicni  lor  one  nat  is 
rolled  Abator  capade  (see  Vre's  Dictionary,  art.  "  Hat* 
making") :  it  is  pressed,  kneaded,  and  at  length  moulded 
so  as  to  form  a  kind  of  conical  cap,  the  irregularities  or 
tmall  fibres  of  the  different  furs  entangling  with  each 


,.,  r  so  as  to  ke»  ;>  the  whole  adherent  The  cap  is  tin  n 
rkpped  into  warm  water  acidulated  by  sulphuric  acid,  and 
wrought  by  the  hands  for  several  hours,  by  which  It  is 
thickened  or  fulled  ;  the  knots  are  picked  out  of  it,  fresh 
Mi  here  and  there  added,  and  the  beaver  ultimately  ap- 
plied ;  the  hat  la  then  shaped,  water- proofed  by  a  lac 
varnish,  tied  upon  a  block,  dyed,  stiffened  by  the  applica- 
tion of  a  solution  of  glue,  steamed,  brushed,  and  ironed  : 

binding. 

Silk  bats  have  a  foundation  of  woollen  felt,  similar  to 
those  which  are  covered  by  beaver,  upon  which  a  -ilk  plush 
U  afterwards  applied. 

Various  processes  have  lately  been  suggested,  and 
some  of  them  carried  into  effect,  for  the  purpose  of  im- 
proving this  manufacture.  Several  of  these  are  described 
«nd  figured  In  Vre't  Dictionary,  but  their  extension  and 
Introduction  have  hitherto  t>een  successfully  opposed  by 
the  journeymen  hatters,  "among  whom,"  says  Dr. I  re, 
•  there  exists  an  organized  combination,  by  which  the 
masters  throughout  the  kingdom  are  held  in  a  stale  of 
cjuplcte  servitude."  "  The  public  of  a  free  country."  he 
-dds.  •  ought  to  counteract  this  disgraceful  state  of  things 
by  renouncing  the  wear  of  stuff  hats,  a  branch  of  the 
business  entirely  under  the  control  of  this  despotic  union 
and  betake  themselves  to  the  uie  of  silk  hats,  which  from 
r*-<ent  improvements  in  theft  fabric  and  dyeing  are  not  u 
-  *  ml.  ri-.r  to  the  bemr  h.iS  in  <  .••..<..;!,  ;i;-|'«Mr.u!<  ' 
or  durability,  while  they  may  be  had  of  the  best  quality 
for  one  fourth  part  of  their  price." 

HA'TTE MINTS.  An  ecclesiastical  sect  in  Holland, 
so  called  from  Pont  1  an  von  I  lattem,  a  minister  in  Zealand : 
nearly  allied  to  the  Verschorists.  They  arose  In  the 
latter  part  of  the  17th  century.  They  appear  to  have  de- 
nied the  expiatory  sacrifice  of  Christ.  It  is  added,  that 
tL.er  d<  niod  the  corruption  '  1  human  nature,  and  the  dif- 
ference between  moral  good  and  evil.  (Moshcim,  Transl., 
ed.  l<rJC.  v.  3*6.) 

HAU'BERK.  dial,  usbergo.)  A  piece  of  armour, 
supposed  to  be  of  German  origin,  common  in  the  chain- 
mail,  or  rather  ringed  mail,  of  the  twelfth  century  ;  being 
a  jacket  or  tunic,  with  wide  sleeves  reaching  a  little  bc- 
r,  the  hood  being  of  one  piece  with  it.  The 
ringed  mail  ceased  to  be  worn 
reign  of  Henry  III.,  when  the 
periy  so  called,  came  Into  fashion  for  a  short 

In  France  only  persons  possessed  of  a  certain  estate, 
called  un  Jief  dc  hauber,  were  permitted  to  wear  a  hau- 
berk, which  was  the  armour  of  a  knight ;  esquires  might 
only  wear  a  simple  coat  of  mail,  without  the  hood  and 
hose. 

HA  UGH.  A  Scotch  term,  applied  to  lands  which  in 
England  would  be  called  meadow  or  pasture. 

HAUL.  The  sea  term  for  pulling  upon  a  rope  di- 
rectly To  haul  the  wind,  to  bring  the  ship  to  sail  close 

by  the  wind  after  running  in  some  other  direction. 

H  At:PT  TON.  (Ger.  Mead  note.)  In  Music,  that  note 
oo  which  the  mark  tr.  Is  placed,  w  hen  a  shake  is  indicated  ; 
the  secondary  or  superior  note  being  called  the  hUlfston. 

HA'USTELLATES,  Haustellata.  (Lat.  haustellum, 
a  meter.)  A  name  of  a  grand  section  of  insects.  Includ- 
ing all  those  which  in  the  perfect  state  hare  the  oral  ap- 
paratus adapted  for  suction. 

HAUTWIS. 


HEADACH. 

HAUYNE.    A  blue  mineral  in  small  granular  or 
spherical  masses,  generally  found  in  basalt  or  lava. 
Named  after  Hauy.  the  celebrated  French  mineralogist. 
HA'VEN.    (Germ,  hafen.)    The  same  as  harbour, 


which  see. 
HAWK.  SrrFAt.ro. 

HAWKERS.  PEDLARS. and  PETTY  CHAPMEN. 
In  Law.  persons  travelling  from  town  to  town  with  goods 
and  merchandize  for  the  purpose  of  sale.  They  are  re- 
quired to  Uke  out  licences  under  SO  G.  3.  c.  41 .  W  holesale 
traders  arc  exempt  from  the  provisions  of  this  act,  as  are 
also  licensed  auctioneers  going  from  town  to  town. 

HAWKING.    See  Falconry. 

HAWK-MOTH.   See  Sphinx. 

HAWSE.  The  part  of  the  'bows  close  to  the  cables. 
The  cables  pass  through  the hawte koie$,  w  hie h  are  made 
in  the  timbers  and  in  the  hawte  piece  outside.  When  the 
shin  has  two  anchors  down,  ana  the  cables  diverge  from 
i  ii  li  other,  the  hawse  is  said  to  be  clear,  when  crossed 
by  the  ship  turning  half  round,  there  Is  a  cross  in  the 
hawse.  Another  cross  makes  an  elbow  ;  then  a  round 
turn  :  in  the  last  two  cases  the  hawse  is  said  to  be  foul. 
The  process  of  disengaging  the  cables  is  called  clearing 
hawse.  The  danger  of  a  foul  hawse  is,  that  if  it  comes  on 
to  blow  the  cables  cannot  be  i 
against  each  other. 

Freshening  hawte  Is  veering  out  a  little  cable  tot 
a  new  surface  to  the  friction  In  the  hawse  hole,  or  i 
the  cutwater. 

Athwart  hawte  implies  across  the  bows  of  a  vessel  at 

■Debar. 

HAWSER.  A  Urge  rope  or  small  cable. 
HA'YMAKINO.  The  operation  of  tutting  down, 
drying,  and  preparing  forage  grasses  and  other  forage 
plants  for  being  stacked  for  winter  use.  The  plants  aro 
mown  down  at  the  time  when  they  are  supposed  to  con- 
tain diffused  throughout  the  whole  plant  a  maximum  of 
nutritious  juices,  vis.  when  they  are  in  full  flower.  Dry 
weather,  and  if  possible  that  in  which  sunshine  prevails, 
is  chosen  for  this  operation ;  and  the  mown  material  is 
spread  out,  and  turned  over  two  or  three  times  In  the 
course  of  the  same  day  In  which  it  Is  cut.  In  the  evening 
It  is  put  into  small  heaps.  In  the  morning  of  the  second 
day  these  heaps  are  spread  out,  and  turned  over  two  or 
three  times ;  and  In  the  evening  they  are  formed  Into 
heaps  somewhat  larger  than  they  were  the  day  before. 
If  the  weather  has  been  remarkably  warm  and  dry,  these 
heaps,  In  the  course  of  the  third  day,  are  carted  away  and 
made  into  a  stack  ;  but  if  the  weather  has  been  indifferent, 
the  process  of  opening  out  the  heaps  and  exposing  them 
to  the  sun  is  repeated  on  the  third  day,  and  stack-making 
Is  not  commenced  till  the  fourth.   A  great  deal  might  be 


said  on  the  subject  of  haymaking ;  but  It  would  be 
gether  unsuitable  in  a  work  of  this  nature. 

hay  If.  to 


It  to 


the 


state,  that  the 
the  colour  and 

done  by  continually  turning  it  so  as  never  to  i 
same  surface  for  any  length  of  time  to  the  direct  i 
of  the  sun.  In  stacking  the  hay  the  object  Is  to  preserve 
this  green  colour,  and  at  the  same  time  induce  a  slight 
degree  of  fermentation,  which  has  the  effect  of  reudering 
the  fibres  of  the  plants  which  compose  the  hay  more 
tender,  and  changing  a  part  of  the  parenchymous  matter 
into  sugar,  on  the  same  principle  as  is  effected  by  malting 
barley.  This  sweet  taste  renders  the  hay  more  palatable 
to  horses.  The  best  directions  for  haymaking  will  be 
found  in  Middleton's  Agricultural  Survey  uf  Middles?*. 

HA'Y.WARD.  i  r.  haie,  hrdgc.)  An  officer  anciently 
appointed  in  the  lord's  court  to  take  care  of  the  cattle  of 
a  manor,  and  prevent  them  from  injuring  the  hedges  or 
fences. 

HEAD.  The  fore  extremity  of  a  ship.  It  generally 
means  the  cutwater,  which  is  adorned  with  a  figure.  By 
the  head,  Implies  that  the  ship's  head  is  depressed  In  the 
water.  Head  tail*,  head  yards,  are  the  sails  and  yards 
in  the  fore  part  of  the  ship. 

HE'ADACH.  This  is  a  common  symptom  In  va- 
rious diseases ;  it  frequently  occurs  both  in  full  and 
In  debilitated  habits,  and  also  in  persons  who  are  other- 
wise healthy.  One  form  of  headach  consists  in  a  degree 
of  torpor  and  of  confusion,  with  a  dull  pain  over  the 
whole  head,  dimness  of  sight,  and  inability  to  attend  to 
anything  requiring  thought  or  fixed  attention.  Sometimes 
it  is  referable  to  disordered  stomach  or  bowels,  but  it 
also  comes  on  without  any  such  assignable  cause.  These 
headachs  are  relieved  by  nervous  stimulants,  such  espe- 
cially as  camphor,  ether,  and  ammonia.  A  cup  of  strong 
coffee  or  of  green  tea  often  acts  like  a  charm  ;  and  if  the 
pain  prevents  rest,  a  small  dose  of  opium  is  sometimes 
necessary,  with  perfect  rest  and  quiet.  Some  very  trou- 
blesome cases  are  relieved  by  cold  applications  to  the 
temples  and  head,  others  by  snuff  and  nasal  stimulants. 
There  Is  a  peculiar  form  of  headach  which  consists  of 
throbbing  and  pain  of  one  particular  part,  or  sometimes 
over  one  side  of  the  head ;  It  lasts  an  hour  or  two  and 
then  goes  off.  and  returns  again  at  stated  intervals.  This 
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IIEADBOIIOUGII. 

its  permanent  cure  often  requires  bark  or  sulphate  of 
uuinia:  blisters  behind  the  ears  are  alto  of  service.  In 
bilious  or  sick  headach,  emetics  and  purees  are  required. 
Obstinate  hcadachs  are  not  unfrequentiy  got  rid  of  by 
change  of  air,  scene,  and  occupation  ;  especially  where 
they  are  the  result  of  too  intense  intellectual  application. 

IIEA'DBOROUGH.  ( Sax.  borg.  pledge.)  The  chief 
of  the  ten  pUdsen  in  frankpledge  (tec  Lbankpledue)  ; 
also  styled  borsholder.  tythingman,  *c. 

HEA'DERS.  In  Architecture,  bricks  or  stones  with 
their  heads  or  short  faces  In  front. 

HEADING  COURSES.  In  Architecture,  those 
courses  which  consist  entirely  or  headers. 

HE  A'  D  L  AND.  In  Geography,  a  term  nearly  synony- 
mous with  cape,  mull,  or"  promontory  ;  which  see. 

Hkaoland,  or  Head  Rjdgk,  in  Agriculture,  Is  a  ridge 
or  border,  commonly  ten  or  twelve  feet  broad,  which  is 
continued  round  a  field  In  some  cases,  and  which  in 
others  Is  only  formed  at  the  two  opposite  sides,  for  the 
purpose  of  affording  space  for  the  horses  to  turn  on  while 
ploughing. 

HEALDS.  The  harness  for  guiding  the  warp  threads 
in  a  loom. 

HEA'RING  TRU'MPET.  An  Instrument  for  con- 
centrating sound,  and  conveying  it  to  the  ear.  It  is  ge- 
nerally a  short  bent  tube,  wide  at  the  one  end  where  the 
sound  enters,  and  narrow  at  the  other  where  the  ear  is 
applied.  The  principle  on  which  it  acts  is  the  reflect  ion 
of  sound  at  an  angle  equal  to  that  at  which  It  strikes  • 
smooth  surface ;  and  accordingly  the  form  of  the  instru- 
ment to  be  so  regulated  that  the  whole  of  the  vi- 
ms are  collected  Into  a  focus  at  the  smaller  end. 
But  it  is  not  necessary  that  the  form  which  theory  point* 
out  should  be  very  accurately  observed  ;  the  principal  ad- 
vantage Is  gained  by  confining  the  advancing  sound  by  a 
continual  reflection,  and  preventing  it  from  spreading  la- 
terally and  being  dissipated. 

HEART.  (Germ,  hen.)  The  human  heart  is  a 
hollow  muscular  organ  of  a  somewhat  conical  shape,  the 
broad  part  of  which  Is  called  Its  base,  and  the  smaller  end 
its  apex.  Its  base  Is  placed  upon  the  right  of  the  bodies  of 
the  vertebra*,  and  its  apex  obliquely  to  the  sixth  rib  on 
the  left.  Internally  it  is  divided  into  a  right  and  left  ven- 
tricle: the  former  anterior,  and  the  latter  almost  poste- 
rior, in  consequence  of  the  oblique  manner  in  which  It  is 
placed.  Its  inferior  surface  rests  upon  the  diaphragm. 
Attached  to  the  base  of  the  heart  are  tvtoauricles,  so  called 
from  their  resemblance  in  shape  to  the  ear  of  an  animal : 
they  are  muscular  sacs.  In  the  right  auricle  are  four 
i ;  two  of  the  vena?  cava?,  one  of  the  coronary 
one  an  opening  into  the  right  ventricle.  In  the 


left  auricle  there  arc  five  apertures ;  namely,  one  into  the 
left  ventricle,  and  those  of  the  four  pulmonary  veins. 
Each  ventricle  has  two  orifices  ;  one  from  the  auricle  by 
which  the  blood  enters,  and  another  into  the  artery  by 
which  It  passes  out.  They  are  supplied  with  valves  ;  those 


out.  They  are  supplied  with  valves  ; 
at  the  arterial  openings  being  called,  from  their  form. 
j  mi lunar  valvei ;  those  at  the  orifice  of  the  right  au- 
ricle tricuspid,  and  those  at  the  orifice  of  the  left  auricle 
mitral.  The  valve  at  the  termination  of  the  vena  cava 
Inferior,  just  within  the  auricle,  is  called  the  valve  of  Eus- 
tachitu.  The  cavities  are  lined  with  a  strong  smooth 
membrane.  The  pulmonary  artery  arises  from  the  right 
ventricle,  and  convey*  venous  blood  to  the  lungs,  where 
having  been  changed  into  arterial  blood  by  the  action  of 
the  air,  it  returns  by  the  pulmonary  veins,  which  termi- 
nate In  the  left  auricle ;  the  venae  cava;,  which  bring  back 
the  mass  of  venous  blood  from  all  parts  of  the  body, 
terminating  in  the  right  auricle.  The  circle,  therefore, 
w  hich  the  blood  takes  is  this  :  —  It  is  returned  from  the 
various  parts  of  the  body  by  the  vena*  cava;  into  the  right 
auricle,  whence  it  is  forced  Into  the  right  ventricle,  and 
then  through  the  lungs ;  whence  it  returns  Into  the  left 
auricle,  and  from  it  Into  the  left  ventricle  ;  and  thence,  by 
the  aorta,  through  the  general  arterial  circulation.  The 
substance  of  the  heart  is  supplied  by 
of  iU  own,  which  are  called  coronary 
nary 
n.try 

of  the 

pairs. 

HEART  WHEEL.  The  name  given  to  a  well-known 
mechanical  contrivance  for  converting  a  circular  motion 
into  an  alternating  rectilinear  one,  common  in  cotton 
mills.  It  is  an  ellipse  turned  either  on  an  axle,  or  by 
means  of  a  winch  and  handle  on  one  of  its  foci,  or  its 
centre,  on  whose  edge  a  moveable  point  or  circle  presses  ; 
the  Utter  receives  an  alternating  motion  from  the  cir- 
cumference of  the  ellipse,  which  in  its  revolution  presses 
it  to  different  distances  from  the  centre  of  motion.  The 
practical  disadvantages  of  this  contrivance  are  the  in- 
equality of  pressure  and  of  moving  force  which  will  be 
required  at  different  parts  of  the  rotation  of  the  ellipse, 
ana  the  consequent  wearing  of  some  parts  of  it  faster 
than  others,    ((irrgory'i  Mechanics,  vol.  ii.) 

HEART  WOOD.    In  Botany,  the  English  term  for 
It  is  the  central  part  of  the  trunk  of  a  tree  har- 


HECATE. 

deued  by  the  deposition  In  its  tissue  of  various  secretions, 
which  clog  up  the  passages  and  forbid  the  passage  of  any 
thine  through  them. 

HEAT.  This  term  has  been  applied  both  to  the  sen- 
sation experienced  on  touching  a  hot  body,  and  to  the 
cause  of  that  sensation :  in  the  bitter  sense  It  is 
raous  with  the  term  caloric.  The  cause  of  the  i 
of  heat  is  unknown ;  but  they  are  sut 


>  of  a  highly  al 
of  matter,  the 
each  other,  but  are  attracted  by  other  bodies.  The  es- 
cape of  heat  through  space  is  called  the  radiation  of  heU. 
and  its  communication  by  contact  conduction.  The  terra 
specific  heat  Is  applied  to  the  quantity  of  therm omet  rn- 
heat  required  to  raise  different  substances  to  the  same 
temperature.  Thus  experiments  prove  that  the  quan- 
tity of  heat  which  will  raise  olive  oil  two  degrees  will  only 
raise  water  one  degree ;  hence  a  pound  of  water  at  21  . 
may  be  said  to  contain  twice  as  much  heat.,  or  to  have 
twice  the  capacity  for  heat  that  belongs  to  oil :  or  the 
specific  heat  of  water  being  si,  that  of  oil  is  0*6.  When 
heat  changes  the  state  or  form  of  bodies  a  large  quantity 
disappears,  and  remains  in  them  so  long  as  they  retain 
one  form.  To  heat  In  this  state  of  combination,  and  In- 
appreciable by  the  thermometer,  the  term  latent  heat  or 
caloric of  fluidity  has  been  applied.  Sec  Expansion,  Ev  a- 

trOKATION,  &c. 

HEATH,  or  HEATHER.  In  a  general  sense  the 
term  heath  is  applied  to  waste  land  in  which  the  pre- 
vailing plants  consist  of  one  or  more  of  the  < 
cles  of  heath  -  Call  una  and  Erica.  (< 
Sal.  The  Erica  communit  of  Linnarus.)  This 
covers  manv  hundreds  of  acres  in  the  Highlands  of  ! 
land,  In  Ireland,  and  in  similar  climates  on  the  Continent. 
It  attains,  in  many  places,  the  height  of  three  or  four  feet ; 
and  is  used  for  thatching  houses,  making  besoms,  and 
for  a  variety  of  other  purposes.  The  tender  tops  form 
a  substitute  for  mattresses  In  Highland  cottages  ;  and 
they  are  also  eaten  green  and  in  a  dried  state  by  horses, 
cattle,  and  sheep,  in  countries  where  the  grasses  and 
clovers  do  not  )>egin  to  grow  till  late  In  the  spring. 

HEAVE,  In  nautical  phrase,  to  employ  force  to  move 
great  weights  by  the  lever,  &c;  as  to  heave  up  the  an- 
chor by  the  capstan  or  windlass  ;  to  heave  down  the  ship, 
or  pull  her  over  on  one  side  to  get  at  a  leak ;  also  to 
heave  taught  (tight),  or  turn  the  capstan  till  the  rope  or 
chain  applied  to  it  becomes  tight. 

HEAVEN,  the  Celestial  Sphere, or  Firmament,  or  Sky, 
In  Astronomy,  denotes  the  spaces  in  which  the  celestial 
bodies  are  placed,  or  through  which  they  apparently  per- 
form their  diurnal  revolutions.  Aristotle  and  his  dis- 
ciples believed  the  heavens  to  be  composed  of 
ruptible  elements,  incapable  of  destruction  or  of 
change  whatever  ;  and  this  opinion  long  continued  to 
ercise  a  baneful  influence  on  the  progress  of 
as  it  led  to  the  consequence  i 
altogether  of  a  different  nature  from  the  earth,  and  have 
nothing  in  common  with  our  planet .  It  was  finally  over- 
thrown by  the  discoveries  and  reasoning  of  Galileo.  The 
term  heaven  is  alto  frequently  used  to  denote  the  orb 
or  sphere  in  which  a  celestial  body  appears  to  move ; 
and  hence  the  ancient  astronomers  assumed  the  existence 
of  as  many  heavens  as  they  observed  different  and  a|>pa- 
retstly  Independent  motions.  They  supposed  the  various 
heavens  to  be  solid,  because  they  could  not  otherwise 
sustain  the  bodies  placed  In  them  ;  and  spherical,  because 
perfect  motion  must  bo  performed  in  a  circle  which  is 
formed  by  the  section  of  a  sphere ;  and  crystalline, 
because  the  different  bodies  are  visible,  though  their 
orbs  Include  one  another.  The  first  heaven  was  that  of 
the  Moon,  the  second  of  Venus,  the  third  of  Mercury, 
the  fourth  of  the  Sun,  the  fifth  of  Mars,  the  sixth  of  Ju- 
piter, and  the  seventh  of  Saturn.  The  eighth,  which  is 
that  of  the  fixed  stars,  was  called  particularly  the  firma- 
ment. Ptolemy  added  a  ninth,  which  was  the  Primum 
Mobile.  All  these  reveries  have  been  exploded  by  the 
discovery  of  the  true  system  of  the  world,  and  the  laws  of 

H^I^nPsFAB.  Katfva  >ulphat<>  of  baryta.  This 
Is  a  common  mineral  in  many  mining  districts.  It  occurs 
In  several  crystalline  forms,  or  which  the  cleavage  is  a  right 
rhomboidal  prism  ;  it  also  occurs  fibrous,  radiated,  and 
stalactitic.  Some  beautiful  specimens  of  the  latter  variety 
hare  been  found  in  Derbyshire  of  a  brown  colour.  The 
cry  stals  are  usually  white,  or  nearly  colourless.  The  spe- 
cific gravity  of  sulphate  of  baryta  Is  4*1  to  4*6.  It  con- 
sists of  77  baryta,  40  sulphuric  acid.  Its  equivalent  beln* 
117.  It  enters  into  the  composition  of  some  kinds  of 
pottery,  but  Its  chief  consumption  is  in  the  adulteration 
of  white  lead. 

IIE'BE  (Gr.  'H£«),  in  Grecian  Mythology,  was  the 
goddess  of  youth,  whose  office  it  was  to  hand  round  the 
nectar  at  the  banquets  of  the  gods.  She  was  the  daughter 
of  Jupiter  and  Juno. 

HE'CATE.  (Gr.'Easini).  In  Mythology,  a  Grecian 
goddess,  daughter  of  the  Titan  Perse*  and  Asteria.  Fhe 
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HECATOMB. 

tion  of  justice,  and  the  rearing  of  children.  There  U  a 
good  deal  of  obscurity  atttched  to  this  goddess,  who  is 
unfounded  with  Artemis  or  Diana,  and  Proserpine ; 
■  she  is  sometimes  considered  the  patroness  of  magic 
She  was  called  the  triple  god. 
to  wander  along  the  earth  at 
i  set  up  to  her  in  market  places,  and 

•CATOMB.r°(Gr.  l.mriufr.)  Properly  a  sacri- 
fice of  a  hundred  oxen  ;  but  the  word  is  often  used  to 
ify  a  large  sacrifice  of  any  kind  of  victims. 
ICATCNPEDON.  (Or.  Lsnw,  a  hundred,  and 
-me,  a  foot.)  In  Ancient  Architecture,  any  temple  of 
the  length  of  one  hundred  feet. 

HECATO'NSTYLON.  (Gr. i*«r»,and rtvXw.  a  co- 
lumn.) In  Ancient  Architecture,  a  building  baring  a 
hundred  columns. 

HECKLE.  (Germ,  heckel.)  An  instrument  used  in 
pirating  the  fibres  of  flax  and  placing  them  In  parallel 
tre*«es. 

HE'CTIC  FEVER.  (Gr.  l^f.kabit.)  A  constitutional 
ferer,  attended  by  debility,  a  small  quick  pulse,  paleness, 
loss  of  appetite,  excessive  perspiration,  and  emaciation. 
It  generally  affects  more  or  less  of  an  Intermittent  cha- 
racter; but  the  exacerbations  and  remissions  are  irregular, 
and  the  sweating  stage  is  not  followed  by  that  relief  which 
it  usually  announces  in  other  febrile  attacks.  It  is  often 
lrmptomatic  of  some  particular  disease,  and  requires  to 
be  treated  accordingly.  Where  this  is  not  the  case,  or 
where  it  merely  seems  an  attendant  on  general  debility, 
4  course  of  sarsaparilla  and  a  milk  diet  are  often  very 
(*ncficial ;  but  where  this  remedy  Induces  perspiration 
and  nauseates,  a  great  deal  of  management  is  required  in 
it  on  for  a  sufficient  length  of  time  to  prove  of 

HEDGE.  A  living  wall  formed  of  woody  plants,  sown 
r-r  planted  in  a  line,  and  cut  or  clipped  in  such  a  manner 
at  to  form  a  compact  mass  of  any  degree  of  width  and 
height  that  mar  be  required  for  the  purpose  of  shelter, 
M-paration.  or  defence.  The  fences  most  generally  used 
in  agriculture  are  made  of  the  white  thorn  (CraUegus 
--yncjnjkn .  Lin.),  because  it  has  spiny  branches,  and 
farm*  a  strong  defence  against  cattle.  Fences  for  the 
purposes  of  shelter  and  separation  are  chiefly  used  in 
gardening,  and  for  the  most  part  are  formed  of  evergreen 
shrubs,  such  as  the  holly,  yew,  box,  &c. ,  or  sub-ever- 
greens, such  as  the  prlrct ;  or  flowering  shrubs,  such  as  the 
t'jd-ynia  japonic  a ;  or  of  deciduous  shrubs  or  trees  with 
persistent  leaves,  such  as  the  hornbeam  and  beech.  In 
the  management  of  hedges  of  every  description  an  im- 
K'rtant  point  is  to  keep  them  thick,  and  impervious  to 
v/iad  or  animals  near  the  ground ;  for  which  purpose 
irrtifiu  «>f  the  hedge  requires  to  l>e  made  broader  at 
the  base  than  at  the  top,  in  order  that  the  exterior  leaves 
In  every  part  of  the  hedge  may  enjoy  in  an  equal  < 
the  influence  of  light,  air,  and  perpendicular  rains. 
HE'DGEIIOG.  See  Emnacsis. 
HEEL.  The  after  extremity  of  the  ship's  keel:  also 
the  foot  of  a  mast.  —  To  heel  over,  to  incline  to  one  side. 

HE'GIRA.  In  Chronology,  the  era  used  by  the  Mo- 
tummedans  in  the  computation  of  time.  The  epoch  or 
irrt  day  of  this  celebrated  era,  so  extensively  employed 
n  the  East,  corresponds  to  Friday  the  16th  day  of  July 
ta  the  year  612  of  the  Christian  era.  It  is  a  problem  of 
">m*  importance  to  convert  dates  expressed  by  the  Mo- 
hammedan computation  into  the  corresponding  dates  of 
eur  calendar  ;  for  effecting  this  It  is  necessary  to  be  ac- 
quainted with  the  form  of  the  Mohammedan  year. 
This  year  is  strictly  lunar ;  and  the  civil  months  are 
i.'r-f]  to  the  lunar  month*  by  means  of  a  cycle  pf  M 
j  pars,  containing  19  common  years  of  354  days,  and  11 
>'  trrcalary  years  of  3A5  days ;  the  cycle  thus  containing 
19/31  days,  or  29  Julian  years  and  39  days.  Each  year 
■  divided  Into  12  months,  containing  alternately  30  and 
55  days,  excepting  that  the  last  month  of  the  intercalary 
fear  contains  also  30  days.  The  intercalary  years  are  the 
at  Sth. 7th,  10th.  13th.  16th.  19th,  21st. 24th, '26th,  and 29th 
fcf  the  cycle.  The  names  of  the  Mohammedan 
of  days  in  each,  are  as  follow :  — 

Bass* 
-  30 
.  29 


tb< ' 


Mobarero 
Saphar 
Rabiu  I. 
Kabiu  II. 
Jomadbi  I 
Jarnadhi  II. 


-  30 

-  29 

-  30 

-  29 

-  30 


Shaban 
Ramadan 
Shaw  all 

Dhu'l  Kadah  - 
Dhu'l  Hajah  - 

in  inter 


-  30 

-  29 
.  30 

29 


Sorh  are  the  chronological 
W  >hamm*«t*n  dates  are 


:  — 


calary 

a means  of  which 
Christian  era. 

is 


1  Divide  the  number  of  years  (of  the  Hegira)  elapsed 
°J  30;  the  quotient  will  be  the  number  of  cycles,  and  the 
f-mainder  the  number  of  years  elapsed  since  the  beginning 
'*  the  current  cycle.  Call  the  quotient  A,  and  the  re- 
B.andfetxbcthe 
5-W 


HEIGHTS. 

in  B ;  then  the  number  of  days  that  have  elapsed  from 
of  the  Hegira  to  the  beginning 
ecu r,  is  given  by  this  form 

10631  A  +  3M  B  +  *  ; 
for  10,631  is  the  number  of  days  in  the  cycle,  and  354  the 
number  of  days  In  the  common  lunar  year.  To  the  sum 
obtained  by  this  formula  add  the  days  since  the  beginning 
of  the  current  year,  and  the  result  Is  the  number  of  days 
from  the  commencement  of  the  Hegira  to  the  given  date. 

2.  To  the  number  of  days  from  the  commencement  of 
the  Hegira  to  the  given  date  add  the  number  of  days  be- 
tween the  commencement  of  our  era  and  the  Hegira,  and 
the  sum  is  the  number  of  days  from  the  first  of  our  era  to 
the  given  date.  The  number  of  days  from  the  beginning 
of  our  era  to  the  Hegira,  or  to  the  16th  of  July,  622,  is 
227.016. 

3.  Having  now  found  the  number  or  days  from  the  In- 
carnation to  the  given  date,  It  only  remains  to  convert 
the  sum  into  Julian  years.  For  this  purpose  divide  by 
1461  (the  number  ofdays  in  the  Julian  intercalary  period), 
and  call  the  quotient  C.  Divide  the  remainder  by  365, 
and  call  the  quotient  D,  and  the  remainder  of  this  last 
division  jr.  Then  4  C  +  D  is  the  number  of  Julian  years 
elapsed  since  the  beginning  of  the  Christian  era,  and  y  la 
the  number  of  dars  that  have  elapsed  of  the  current  year. 
This  gives  the  date  in  Old  Style.  To  reduce  it  to  the 
Gregorian  Style,  it  is  only  necessary  to  add  11  days.  (See 
art.  "  Chronology,"  in  the  Encyclopedia  Hritannica.) 

HEIGHT.  In  Geometry,  the  same  as  alt.lude,  which 
tec* 

HEt'GHTEN.  (From  height.)  In  Painting,  a  verb 
signifying  to  make  prominent  by  means  of  touches  of 
light  or  brilliant  colours,  as  contrasted  with  the  shadows. 

HEIGHTS,  MEASUREMENT  OF.  The  determin- 
ation of  the  relative  altitudes  of  points  on  the  earth's 
surface  Is  of  equal  importance  In  physical  geography  at 
the  determination  oftheir  latitudes  and  longitudes.  There 
are  three  different  methods  by  which  the  operation  is 
usually  effected.  When  It  is  required  to  determine  not 
only  the  height  of  one  point  or  station  relatively  to  an- 
other, but  the  relative  heights  of  a  number  of  points  above 
a  common  horizontal  plane  (as  for  tracing  the  line  of  a 
canal),  recourse  Is  had  to  the  operation  of  levelling.  The 
second  method  is  to  observe  the  angle  of  elevation  or  de- 
pression of  one  station  as  seen  from  another,  and  to  com- 
pute, from  the  observation  and  from  the  distance  of  the 
two  stations,  the  difference  of  altitude  by  the  rules  of 
trigonometry.  The  third  method,  and  the  most  impor- 
tant, as  being,  generally  speaking,  the  most  applicable, 
is  to  deduce,  by  means  of  the  known  physical  properties 
of  the  atmosphere,  the  differences  of  vertical  height  from 
the  observed  differences  of  atmospheric  pressure  as  indi- 
cated by  the  barometer.  To  this  method  we  shall  hero 
confine  our  attention. 

Patcal,  who  first  explained  the  true  cause  of  the  sus- 
pension of  the  mercurial  column  by  referring  it  to  the 
pressure  of  the  atmosphere,  and  established  the  fact  of 
the  pressure  by  his  celebrated  experiment  on  the  Puy  do 
D6me,  was  also  the  first  to  suggest  the  application  of  the 
barometer  to  the  measurement  of  mountains  ;  but  as  the 
constitution  of  the  atmosphere  and  the  laws  of  gai 
bodies  were  in  that  age  entirely  unknown,  the  nume 
attempts  which  were  made  to  estimate  heights  in  this 
the  introduction  of  the 


had  very  little  success.  The  first  step  towards  the  in- 
troduction of  a  correct  theory  was  the  discovery  by  Ma- 
rietta that  the  elastic  force  of  air  (which  is  the  same  as 
the  pressure)  is  exactly  proportional  to  its  density ;  —  an 
important  relation,  which  is  true  of  all  the  gases  and 
vapours,  and  goes  by  the  name  of  Marlotte's  law.  Dr. 
Halley  next  discovered  the  remarkable  relation  which 
connects  the  density  of  the  atmosphere  with  the  altitude, 
and  proved  that  the  densities  decrease  in  a  geometrical 
progression  when  the  altitudes  Increase  in  an  arithmetical 
one.  Dr.  Halley  likewise  supposed  that  the  observations 

and  he 


fht  be  affected  by  differences  of  temperature 
ghly  estimated  the  variation  to  amount  to  a 


rou 

part  between  winter  and  summer. 

De  Luc  was  the  first  who  gave  precision  to  barome- 
trical measurements  by  taking  into  account  the  influence 
of  heat  in  expanding  the  air;  and  by  substituting  the 
mercurial  for  the  spirit  thermometer,  he  rendered  the 
determination  of  temperatures,  on  which  the  method  so 
mainly  depend*,  a  matter  of  much  greater  certainty  than 
it  had  formerly  been.  He  also  Investigated  the  dilatation 
of  air  at  different  temperatures,  and  gave  a  formula  for 
the  computation  of  barometrical  measurements,  which 
was  adapted  to  the  English  system  of  measures  by  Dr. 
Mnskclyne,  and  used  (with  some  alterations  in  the  values 
of  the  coefficients)  by  Sir  George  Shuckburgh  and  by 
General  Hoy  in  the  determination  of  the  altitudes  of 
many  of  the  principal  mountains  in  Britain. 

Laplace,  in  the  Miconique  Cilette,  has  given  a  formula 
which  embrace*  all  the  different  circumstances  on  which 
the  solution  of  the  problem  depends,  and  enables  us  to 

numerically, 
N  n 
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to  be  found  from  observation  hare  been  accurately  de- 
iermlned.  Among  these  are  the  ellipticity  of  the  earth, 
the  relative  densities  of  air  and  mercury  at  a  given  tem- 
perature, their  expansion  by  heat,  ana  the  variation  of 
the  elastic  force  01  atmospheric  air  (composed  of  a  mix- 
ture of  dry  gases  and  watery  vapour)  corresponding  to  a 
given  thermometric  change.  In  the  present  state  of  our 
knowledge,  some  doubt  still  remains  on  several  of  these 
points ;  but  they  are  all  known  with  sufficient  approxi- 
mation to  render  the  barometer  a  most  valuable  instrument 
for  geodetical  purposes.  It  not  only  gives  the  relative 
altitudes,  above  the  general  level,  of  places  however  dis- 
tant at  which  simultaneous  observations  are  made,  but 
even  enables  us  to  assign  the  height  of  any  station  on  the 
earth  at  which  the  mem  height  of  the  barometer  U  as- 
certained. Wc  now  proceed  to  give  the  formula  by  which 
the  height  is  computed  from  the  observations. 

The  temperatures  being  expressed  in  degrees  of  the 
centigrade  scale,  let  us  assume 

«r  =  the  atmospheric  pressure  at 

D  =  density  of  atmospheric  air  at 

6  ■»  the  temperature  in  degrees, 

m  =»  -00375.  the  dilatation  of  air  for  1°  of 
temperature, 


HEIGHTS,  MEASUREMENT  OF. 

Substituting  this  in  equation  (3.),  and  transposing, 
x«*  (1 +  «0)[log.A-log.cA'  +  21og.  (»♦;)] 

fi  +  ")....  <«0 


k  m  ^,  the  ratio  of  the 


to  the 


If  the  pressure  remains  constant,  and  we  suppose  that 
while  the  temperature  changes  from  0  to  8  any  volume 
V  of  air  becomes  V,  and  Its  density  D  becomes  D', 
then  V'»V(l  +  s()j  and  therefore,  the  densities 

D 


of  Mariotte. 
ve  value,  and 


being  Inversely  as  the  volumes,  D'  —       -  g. 

Let  us  next  suppose  the  pressure  to  vary  while  the 
temperature  0  remains  constant,  and  that  D'  becomes 
f  when  v  becomes  p ;  then,  by  the  law 
sr  :  p  :  :  D' :  f.  Substituting  for  IV  its  above 
observing  that  viD,  this  proportion  gives 

*)_*«<■  +  ••)....  (1.) 

This  formula  holds  good  for  all  the  gasei 
and  for  their  mixtures,  as  well  as  for  air. 

To  form  the  differential  equation  of  the  equilibrium  of 
the  atmospheric  column  at  any  altitude  x  above  the 
surface,  suppose  a  column  of  air  whose  base  is  1  to  be 
divided  into  thin  horisontal  slices;  then  the  difference 
of  the  pressures  on  the  under  and  on  the  upper  surface 
of  any  slice  will  be  equal  to  the  weight  of  the  slice.  Let, 
therefore,  p  be  the  pressure,  and  g*  the  force  of  gravity 
at  ^  the  height,  z ;  then  <  being  the  density,  and  d  ■  the 

dp  — -ft  **  (*•> 

Let  g  be  the  force  of  gravity  at  the  foot  of  the  column, 
or  at  the  surface  of  the  earth,  and  r  the  mean  radius  of  the 
earth  •=  '20,kk7,030  feet  (tee  Eabth);  then,  neglecting 
the  small  variation  of  centrifugal  force  due  to  the  height 
«,g*  tmg  r3  -5-  (r  +  *}*.  Substituting  In  equation  (S.) 
this  valuo  of  g*.  and  eliminating  <  by  moan*  of  equation 
(I.),  there  results 

dp  -  g  1*  d  x 

p  °"A(1  +  m8)  (r  +  *)» 

Integrating  this  equation  on  the  supposition  of  8  being 
constant,  and  detern 
when  x  m  0,  we  find 


log. 


4  grt 
*(1  +  «0)(r 


.(3.) 


To  apply  this  formula  to  the  determination  of  the  dif- 
ference of  altitudes  of  two  stations,  let 
A,  A'  ■»  heights  of  the  mercury  In  the  barometer  at 

the  lower  and  upper  stations  respectively  in 

inches, 

tn,  m*  «  the  densities  of  the 
T,  T'-  the01 


e  temperatures  of 
g,  g*  wm  force  of  gravity  at 
w,p  =  the  pressures ; 

ara-  m  g  h,p  -  >w     K' . 

Now  It  has  been  determined  by  experiment  that  the  den- 
sity of  mercury  Increases  by  the  1 -5550th  part  for  each 
*  i  degree  by  which  the  temperature  diminishes  ; 


1  + 


T  —  T' 


whence,  assuming  call 

and  therefore 

log.  i—  sss  log.  A  —  log.  e  A'  +  2  log 

M6 


It  now  remains  to  convert  the  quantities  in  this  for- 
mula (all  of  which  are  known  excepting  *)  Into  numbers. 

1.  The  logarithms  which  enter  the  equation  being  hy- 
perbolic, in  order  that  the  tabular  logarithms  may  be 
used  It  U  necessary  to 
modulus  M  =  -43429. 

2.  The  quantity  k,  which  expresses  the  ratio  of  the 
pressure  or  elastic  force  of  atmospheric  air  to  its  density, 
depends  upon  the  force  of  gravity  as  well  as  on  the  tem- 
perature, and  must  therefore  be  determined  with  resj«vt 
to  some  particular  place.  Let  G  denote  the  accelerating 
force  of  gravity  at  Greenwich,  U  the  standard  height  of 
the  barometer,  m  the  density  of  mercury,  and  I)  that  of 
air,  both  at  the  freezing  temperature;  then  «r«=wG  11,  and 

la*  b  G.    For  the  height,  H  —  76  metres,  or 

3-449348  feet,  the  ratio  of  m  to  D,  In  respect  of  dry  air. 
was  found  by  Biot  and  Arago  to  be  1046a.  According  to 
this  determination,  we  have  *  =  260H6  8  x  G.  For  air 
saturated  with  moisture,  they  found  *  -»  26152-3  x  G. 
Hence  if  we  adopt  the  mean  of  the 
representing  the  ordinary  state  of  0) 
have 

k  bb  26120  x  G,  in  feet. 

3.  The  gravity,  g.  In  equation  (4.)  Is  that  which  corre- 
sponds to  the  lower  station,  and  to  the  latitude  of  the 
place  of  observation.  Denoting  the  latitude  of  the  sta- 
tion by  /.and  that  of  Greenwich  (to  which  G  corresponds) 
by  L,  we  have  from  the  theory  of  the  earth 

g       1  +  ss  sin.  2 /       1  —  j  » cos,  a/ 
G  ™"  1  +  «  sin.  a  L  ~  1  —  |  »  cos.  a  L 
(very  nearly).   Here  the  coefficient  » i*  |  times  the  ratio 
of  the  centrifugal  force  to  gravity  at  the  equator,  di- 
minished by  the  ellipticity,  or  |  x       x  ^  «  0OM45 
(tee  Eabth)  ;  and  i  «s  «  -00257.    But  L  «s  61°  S 
and  cos.  2  L  =  —  -2242  ;  whence  we  find 
(1  — -00857)  cos.  2  /  „ 
*  **  1  00058  ' 

and  we  have  therefore  in  feet 
k   26120  x  1-00058 

4 


43429  (I  —  00257  COS.  a  I)  1  —  -00257  cos.  2 1 
..  For  8  we  may  take  f  (f  +  /').  the  mean  temperature 
of  the  lower  and  higher  station.  In  the  case  of  perfectly 
dry  air,  *  =  -00375 ;  but  as  the  density  of  air  mixed  with 
vapour  increases  as  the  temperature  is  diminished  In  a 
faster  ratio  than  dry  air,  we  may  assume  as  the  nearest 

.    .        .     2(1 +  f) 
probable  value,        -004.  This  give*  mi  -= — \ooo~~ 

For  the  sake  of  abridging,  put 

Kor  f  >  + 

then  the 

'l+mfl 


1  V  r  iooo 


1  -  -00257  cos 
nation  (4.)  becomes 

-K  [log.A-log.cA/  t  21og.  (l  +*)]  ( 


ve  °^ju*Jiont  a  ™°™  exact  Vjal uti *  "h*1  flTstTu 


In  computing  from  this 
«  is  obtained  by  making 

x  m  K  (log.  A  -  log.cA') 

by  the  substitution  of  which  In  the  second  "J*™^^ lhe 
abo 
suit 
fect 

Instead  of  the  numerical  factor  60168  feet  in  the  coeffi  - 
cient K.  Polsson  (Mi,  amour,  torn.  II.)  has  18337  46  me- 
tres, which  is  equal  to  60163  feet.  The  difference  arises 
from  our  having  assumed  a  slightly  different  value  for 
the  eccentricity  of  the  earth,  and  having  referred  the 
gravity  G  to  the  latitude  of  Greenwich  Instead  of  Paris 

The  temperatures  have  been  assumed  to  be  expressed 
on  the  centigrade  scale,  as  the  most  eoi 
putatlon.    If  T  and  /  ore  for  Fahrenheit's 

T  -  T»         T  -  T'f 
it  Is  only  necessary  to  substitute  I  +  -  berno-1"0' 1  +  ~iSM 


and  1 


+  i±4^forl 


+  -  ^jgpt  rcspectWely.f  tbe 


900 

factors  e  and  K. 

When  the  altitude  is  not  very  considerable,  the  fraction 
x  -J-  t  is  very  small,  and  may  lie  considered  as  constant . 
in  which  case  it  may  be  incorporated  with  the  (M-tor 
G0168.  Substituting  for  60168  the  number  6ta45  (dedor^i 
from  a  number  of  measurements  by  Ramond ).  and  »'Jlu 
posing  the  substitution  to  change  K  into  K',  the  fonnuis 
for  the  altitude  will  become 

x  m  K'  (log.  A  —  log.  e  A'). 
i  is  the  formula  most  frequently  used.    ^  ^  ^ 
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HEIR, 

filijprt  of  barometric  measurements  it  that  of  Bessel,  In 
*  kzmacker's  Attronomitche  Sachrichten,  vol.  xv.  See 
iiwi  Btot,  Attrxmomie  Phytique,  torn.  iii. 

HEIR.  (Lat.  hares.)  In  Law,  one  who  succeeds  by 
dweent  to  lands,  tenements,  and  hereditaments.  Strictly 
•neilint.  *  person  is  not  properly  called  heir  in  the  life- 
date  of  his  ancestor ;  according  to  the  ancient  maxim, 
•ewm est turret  wiventis.  (For  the  rules  which  govern  tins 
nxxtsskxi  in  England  by  common  law  and  statute,  see 
Duccrr.)  Heir-apparent  is  he  who  (by  law  or  custom) 
isuit  succeed,  by  descent,  to  the  hereditaments,  if  he  sur- 
me  the  present  tenant ;  as,  at  common  law,  the  eldest 
i  n.  Hnr-pretumpttve,  he  who  stands  nearest  in  suc- 
emioo  in  the  default  of  an  heir-apparent ;  as  an  eldest 
brother  where  there  is  no  issue.  Heir-at-law,  or  keir- 
CiT^Tdi,  is  he  who  succeeds  by  descent  to  lands  In  fee- 
^nple.  Hnr-tpecial,  issue  in  tail  claiming  by  the  form 
Fm-Tail.)   Heir  bp  csutom,  he^who 

lOt^frTctty^term  of  English  law,  since 
descend  in  this  way  ;  but  some  dignities  are 
.  A  devisee  is  sometimes  called  heir  fry  de- 
rm, or  turret  foe  tut.  Bastards,  aliens,  persons  attaint 
of  treason  and  felony,  cannot  be  heirs :  but  Idiots?  and 
I  matirt  may.  Things  that  pass  with  the  land,  as  con- 
lii'jons  and  covenants  real,  goods  and  chattels  annexed  to 
u*  ftwhold  (see  Fixtl'bxs),  and  terms  of  years  to  attend 
<•**  inheritance,  are  in  ordinary  legal  language  said  to  go 
to  the  heir :  as  also  heir-looms,  being  such  goods  and 
(battels  as  go  by  special  custom  along  with  the  lnherit- 
-'icv.  In  Scottish  law,  the  word  heir  is  taken  in  a  larger 
>;iT.iti<m.  a-,  to  perjonal  as  well  as  real  property. 
Hwt-at-law  are  termed  in  It  heirt  whatunmever.  It  re- 
focnites  several  species  of  heirs :  as  the  heir-active,  who 
hu  the  right  of  action  ;  heir  of  line,  or  lineal  heir  ;  heir 
sj  conquest,  who  succeeds  to  estates  to  which  the  de- 
r>a*ed  donor  did  not  himself  succeed  by  descent ;  heirs 
f-rriooers.  in  Knglish  law  coparceners  ;  heir  of  taillic  (or 
»  uilj.  and  so  forth.  By  the  civil  law.  heirs  are  of  two 
Uad»  _  legitimate,  or  by  act  of  law  ;  and  instituted,  or  by 
tV  -rill  of  the  possessor  :  the  former  only  answering  to 


ta< 

<t  Woerf-hdrs 'under  the  UUc  "  trade  vlr  et  uxor"  (by 
•  hlrh.  in  default  of  heirs  of  blood,  a  husband  or  wife  suc- 
"oirti  to  the  goods  of  the  deceased  spouse ;  a  provision 
r-<  generally  preserved  in  modern  Continental  law) ;  and 
Mrs  irregular,  —  such  as  the  lord  to  whom  an  escheat 
ails,  fcc.   Heirs  instituted  are  of  many  kinds. 

HEIR-LOOMS.  In  Law,  such  goods  and  personal 
r^utel*  as  go  to  the  heir  along  with  the  realty.  The 
TiAlltj  of  heir -looms  is  fixed  by  custom  ;  deeds,  charters, 
w  in  a  park,  fcc,  are  usually  such.  *'  Loom  "  is  from 
*»  old  Saxon  word  "  limb,"  or  member. 

HELI'ACAL.    (fir.  ■        the  tun.)    Something  re- 
iating  to  the  sun.    In  the  ancient  astronomy,  a  star  is 
to  rise  he  I  aurally  when,  after  being  in  conjunction 
*tth  the  «un,  and  consequently  invisible,  it  rises  so  soon 
Wort  the  sun  as  to  be  visible  in  the  eastern  horison  in  the 
■Ktfning  twilight ;  and  it  is  said  to  set  In  I  locally  when  the 
i  m  approaches  so  near  to  it  that  it  is  lost  in  his  light,  or 
******  to  be  visible  in  the  western  horison  when  he  has  dis- 
-  '.r~|   At  ih»M>pp.r»itf  sevmn  <>f  the  year  the  samestar 
as  the  sun  sets,  and  sets  as  the  sun  rises  ;  it  is  then 
to  rise  and  set  acronicaUy.    When  a  star  or  planet 
r*i  and  ieU  at  the  same  instant  with  the  »un.  it  is  said 
wnieand  set  otmically.   These  technical  terms  occur 
Hoeady  in  the  works  of  Hesiod,  and  in  Ovid's  Fotti. 
irif  ancients  tixed  the  commencement  of  the  seasons  by 
tftr  poutknu of  the  stars  relatively  to  the  sun  at  his  rising 

HELLVA.  (Gr.  HXjwms.)  In  Ancient  History,  the 
ciutf  of  the  ten  courts  among  which  the  6000  Athenian 
iTrrmen  were  distributed,  and  which  on  Important  occa- 
tk'a*  Kmietrmes  contained  them  all.  It  probably  derived 
*'  name  from  being  open  to  the  sun  (r.*ji).  Before  this 
tr.tanui  causes  of  consequence  to  the  state  and  indivi- 
dual! which  did  not  involve  bloodshed  were  brought. 
1  *e  Mem.  de  CAcad.  det  Interip.  vol.  xvlii. ;  Bocckk't 
1  **>''(  ixonomy  qf  Athens.) 

BE-LICOID.  or  PARABOLIC  SPIRAL   (Gr.  i*iL 

e  line  which  Is  generated 
of  the  common  or  Apol- 
the  circumference  of  a 
circle,  the  ordinates  X  B,  Y  D, 
•till  retaining  their  places  and  per- 
pendicular positions  with  respect 
to  the  axis ;  then  the  spiral  curve, 
A  B  O,  which  passes  through  the 
extremities  of  the  ordinates,  is  the 
helicoid.    It  is  obvious  from  this 
definition  that  all  the  ordinates, 
v  J      being  perpendicular  to  the  circurn- 

\^  ference  of  the  circle,  meet  in  its 

  centre  C  ;  and  if  x  represent  any 

absciss  A  X,  and  y  the 
Al 


»c  LltUIU.  or  r'AKAUOL.H 
*  T'^oii.  in  Geometry,  is  a  curve  I 
Y_  Mlows :  —  Suppose  the  axis  ol 
^WAfl  jiarabola  to  be  bent  Into  t 


HELIOSTAT. 

X  B,  I  be  equation  of  the  rtirve  will  be  the  same  as  that 
of  the  parabola ;  namely,  y'1  *=  a  x,  a  being  the  parameter. 

HE'LlOCAMI'NUS.  (Gr.  Ike  tun.  and  umuutot, 
a  furnace. )  In  Ancient  Architecture,  an  arched  apart-* 
ment  heated  by  the  rays  of  the  sun. 

HE'LIOCE'NTRIC.  (Gr.  waist,  and  nfrrf,  centre.) 
The  heliocentric  Um^ttude  of  a  planet  is  the  angle  at  the 
sun's  centre,  formed  oy  the  projection  of  Its  radius  vector 
on  the  ecliptic  and  the  straight  line  drawn  from  the  centre 
of  the  sun  to  the  first  point  of  Aries  ;  and  the  heliocentric 
latitude  of  a  planet  Is  the  Inclination  of  the  straight  line 
which  joins  its  centre  with  that  of  the  sun  to  the  plane  of 
the  ecliptic.  The  greatest  heliocentric  latitude  is  conse- 
quently equal  to  the  inclination  of  the  planet's  orbit. 

H F.I.IO'MET KB .  ^  (Gr.  «aj««.  and  ssjv^sv,  meatus.) 

sun.  moon,  and  planets,  or  any  small  apparent 
hetvv.-.n  e.'l.Mi.il  obj.  rlv  Thf  In^nnn.-ut  btH 
i>y  this  name  appesir*  to  have  been  proposed  or 
by  a  Mr.  Savery  (Phil.  Tram.  vol.  xlvlll.),  about  the 
year  1743;  but  it  was  first  applied  by  Bouguer  in  1717, 
and  has  slnrebeen  improved  by  Dollond  and  Fraunhofer. 
The  principle  on  which  the  Instrument  Is  constructed  It 
as  follows :  —  Two  object-glasses  of  the  same  focal  dis- 
tance, or  rather  the  two  halves  of  a  dlvhied  object-glass, 
are  placed  side  by  side  in  the  same  tube  with  an  apparatus 
so  contrived  that  the  distance  between  the  centres  can  be 
Increased  or  diminished  at  pleasure.  In  this  manner  two 
images  of  the  sun  are  formed  at  the  focus  of  the  common 
eye-glass.  Thus  the  circle  AAA 
representing  the  field  of  view  of 
the  telescope,  or  the  visible  circle 
at  the  common  focus  of  the  two 
object-glasses  and  the  eye-glass, 
and  the  two  small  circles  repre- 
senting the  two  images  of  the  sun 
formed  by  the  two  object-glasses, 
the  observer  promises  to  mea- 
the  diameter  of  the  suu,  the 
are  brought  by 
screw  to  such  a 
touch  in  a 

point  T,  and  the  distance  between  the  centres  of  the 
two  object-glasses, 

tance  between  B  and  C,  the  centres  of  the  Images ; 
Is.  the  diameter  of  the  sun. 

Formerly  the  heliometer  was  formed  by  two  complete 
lenses ;  but  as  It  was  found  very  difficult  to  give  them 
precisely  the  same  focal  length,  and  as  the  sixe  of  the 
tube  was  required  to  be  inconveniently  large,  they  are 
now  made  of  the  same  lens  by  dividing  it  across  its  centre. 

The  centres  of  the  two  semi- 
lenses  are  separated  by  means 
of  the  screws  S  S,  which  act 
on  the  plates  in  which  they 
are  mounted  ,  and  the  dis- 
tance of  the  centres  A  and  B 
is  measured  by  a  scale  and 
vernier.  This  apparatus  Is 
otherwise  called  the  di>«rVflf  objcct-glatt  micrometer. 
The  principle  has  also  been  applied  to  the  microscope. 
See  MicaojsETica. 

HE'LIOSCOl'E.  (Gr.  fom,  and  raswiw,  /  view.) 
The  name  given  by  Scheinerto  an  instrument  of  his  own 
invention  for  observing  the  sun  without  hurting  the  eye. 
The  ordinary  method  is  to  place  a  disc  of  coloured  glass 
before  the  eye  piece  of  the  telescoj*. 

HE'LIOSTAT.  (Gr.  a***,  ike  tun,  and  rrww.  / 
ttand.)  An  Instrument  invented  by  Gravesande  for  tho 
purpose  of  obviating  In  optical  experiments  the  inconve- 
nience arising  from  the  continual  change  of  direction  of 
the  solar  rays,  by  reflecting  them  in  the  same  straight 
line.  The  principle  on  which  the  heliostat  Is  constructed 

—  Let  S  S'  S"  S'"  be  the 
diurnal  circle  describ- 
ed by  the  sun,  O  a  point 
on  the  surface  of  the 
earth  which  may  be  re- 
garded as  the  centre  of 
the  circle  S  S'  S"  S'", 
A  B  the  mirror,  and 
O  1)  the  direction  in 
which  it  is  required 
that  the  ray  shall  bo 
reflected.  lhe  scdar 
rays  will  successive- 
ly coincide  with  the 
straight  lines  which 
form  the  sides  of  the 
conical  surface  O  S  S' 


may 


S"  S"\  Let  therefore  O  S'  be  one  of  these  rays, 
us  consider  the  motion  It  will  be  necessary  to  give  to  the 
mirror  In  order  that  all  the  rays  O  S.  0  S',  Ac.  may  be  re- 
flected by  the  mirror  in  the  direction  OD.  Produce  Ol)  till 
it  meet  the  plane  of  the  earth's  diumal  circle  In  I),  and 
let  D  S  S'"  pass  through  the  centre  of  the  circle.  Join 
D  S',  and  draw  O  E'  at  right  angles  to  A  B,  meeting  D  S' 

Nni 
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HELIOTROPE. 

In  E*.  The  Angles  of  Incidence  and  reflexion  being  equal, 
the  angle  S'  O  E'  U  equal  to  F/  O  I)  :  therefore  8'  E'  it 
to  E'  D  in  the  ratio  of  S'O  to  OD.   But  S'  O  and  O  D 
tant,  therefore  the  ratio  of  S'  I  '  to  E'  D  it  con- 
But  D  is  a  given  point ;  therefore  by  a  simple 
in  elementary  geometry  (Leslie's  Geom.  Ana- 
b.  11L  prop.  % )  the  locus  of  W  i»  a^given  circle.  It 

describe  in<M  hours  the  surface  of  a  cone,  the  base  of 
which,  parallel  to  the  plane  of  the  equator,  is  a  circle 
determined  in  magnitude  and  position  by  the  given  di- 
rection O  1).  and  the  parallel  w  hich  the  sun  is  describing 
on  a  giren  day  of  the  year. 

It  Is  easy  to  conceive  a  mechanism  by  which  this  object 
may  be  accomplished.  Suppose  a  clock  to  be  placed  with 
its  dial  parallel  to  the  equator,  or  the  axis  of  the  index 
hands  parallel  to  the  axis  of  the  earth  ;  and  suppose  a  rod 
connected  with  the  extremity  of  the  hour  baud  to  meet  the 
axis  produced  and  make  with  it  the  proper  angle  ;  then 
a  mirror  fixed  perpendicularly  to  the  rod  will  have  the 
motion  required. 

For  a  description  of  the  original  instrument  tee  Grave- 
sandes"  Phy*.  Elementa  ;  but  it  has  been  greatly  im- 
proved by  Charles,  Mains,  Ac.  See  Journal  de  VEcole 
Polylcchnique,  cahler  16. ;  Biot,  Physique  Esperimcntale, 
tom.ii. 

HE'LIOTROPE.  A  deen-green  siliceous  mineral, 
somewhat  translucent,  and  often  variegated  with  blood- 
:  from  Or.  */.»:,  the  sun,  and  rttru,  /  turn.  Its 
une  is  bloodstone.  There  is  also  a  common 
»d  plant  of  this  name. 
HE'LIX.  (Gr.  iAj|,  a  whorl.)  The  name  of  a  Lin- 
genus  of  the  Verme*  Test  acta,  characterised  by  the 
entire  and  crescent-shaped  opening  of  the  shell,  and 
in  the  system  of  Cuvicr  the  type  of  a  family  of 
al  and  air-breathing  Gastropods,  including  the 
Draparnaud ;  Bulirnu,  Adanson  ;  Pupa, 
...  x^ww*  «.,('nv  ,  Succinea,  Drap. ;  and  Helix  proper, 
of  which  our  common  garden  snail,  Helix  hortcnsis,  is  an 
example. 

The  great  vine  snail  (Helix  pomatia.  Linn.)  formed 
one  of  the  luxuries  of  the  tablet  of  the  ancient  Romans, 
and  by  peculiar  feeding  and  other  treatment  was  brought 
to  attain  an  immense  size.  It  it  still  an  article  of  food 
in  certain  cantons  in  Switzerland  and  France.  The 
snail*  do  much  damage  to  the  vegetables  In  cultivated 
grounds,  biting  off  pieces  of  the  leaves  by  meant  of  a  se- 
micircular denlated  horny  plate,  which  is  affixed  to  the 
upper  lip. 

Helix,  in  Anatomy,  it 
of  the  external  ear. 

1 1  m  iv,  Helicu.   In  Architecture,  the  curling 
or  volutes  under  the  flowers  in  each  face  of  the  abacus 
of  the  Corinthian  capital. 

HE'LLEBORE.  (Gr.)  In  Pharmacy,  this  term  is 
applied  to  the  roots  of  the  black  and  wnite  hellebore. 
The  root  of  black  hellebore  (Helleborus  niger),  called  also 
Melampodium,  has  a  bitterish  acrid  taste,  and  it  a  drastic 
purge  and  emetic :  the  root  of  the  white  hellebore  is  si- 
milar, but  more  active  In  1U  operation.  (Src  Verathia.) 
It  was  formerly  used  in  the  cure  of  gout,  and  in  some 
maniacal  cases  where  no  effect  It  produced  except  by 
very  powerful  means  ;  but  these  remedies  have  now  fallen 
Into  dlsute.  The  leavet  of  the  Helleborus  fcetidus,  or 
stinking  hellebore,  have  alto  been  used  to  evacuate  worms 
from  the  Intestines  ;  but  they  arc  dangerously  active. 

Ml  111  'NIC.  The  name  given  to  the  common  dia- 
lect which  prevailed  very  generally  among  the  Greek 
writers  after  the  time  of  Alexander.  It  wat  formed,  with 
very  slight  variations,  from  the  pure  Attic  of  the  age  pre- 
ceding its  introduction. 

H  ELLEN  PSTIC.  The  name  given  to  that  dialect  of 
the  Grecian  language  that  was  used  hy  the  Jewish  writers. 
Its  peculiarities  consisted  in  the  introduction  of  foreign 
words  very  little  disguised,  but  more  especially  of  ori- 
ental metaphors  and  idioms  ;  but  not  at  all  in  the  In- 
flexions of  words,  which  were  the  same  as  in  the  Hellenic. 

HE'LLEN  ISTS  (Gr. iXXnurrm,  from'KJUir*.<t  Greek), 
the  name  by  which  the  Jews  who  from  their  foreign 
birth  or  travel  used  the  Greek  (Helleuic)  language  are 
distinguished  in  the  Acts  of  Apostle*.  The  word  is  de- 
rived, according  to  a  common  method  of  formation  in  the 
Greek  language,  from  the  verb  sAAn»/?i»,  to  Hellenixe,  or 
adopt  the  manners  of  a  Greek.  There  were  groat  num- 
bers of  Jews  scattered  throughout  the  Roman  empire 
at  this  period,  more  especially  in  the  Asiatic  and  Bat* 
African  provinces,  where  the  Greek  was  the  current  lan- 
guage ;  and  as  they  were  In  the  habit  of  making  frequent 
journeys  to  and  from  Jerusalem,  they  hoard  the  preaching 
of  the  Apostles,  and  became  efficacious  instruments  in 
conveying  the  knowledge  of  the  word  throughout  all 
Lands.  From  their  long  sojourn  hi  foreign  countries  they 
were  distinguished  from  the  Hebraists,  or  native  Jews,  by 
the  greater  liberality  of  their  views  with  respect  to  the 
nature  of  the  promises  of  the  Old  Testament.  It  appears 
from  Acts,  vl.  I.,  that  these  Jews  retained  the  distinctive 
name  of  Hellenists  after  their  conversion  to  Christianity, 


to  the  reflected  margin 


HEMATITE. 

and  that  there  continued  to  subsist  some  jealousy  between 
them  and  the  native  Christians. 

HELM,  implies  the  mechanism  of  the  steerage,  espe- 
cially the  tiller:  as,  to  put  the  helm  a-starboard.  It  to 
put  the  tiller  over  to  the  right  side ;  a-port,  to  the  left 
side  ;  up,  to  the  weather  side  : dawn,  to  the  lee  side. 

HELSl.  or  HE'LMKT.  Defensive  armour  for  the 
head  :  a  word  of  Scandinavian  derivation.  The  armour 
of  the  ancients,  which 

by  the  general  denominations  of 


casque,  and  helmet.  Helmets  were  anciently  formed  < 
various  materials,  but  chiefly  of  skins  of  beasts,  brats, and 
Iron.  An  open  helmet  covers  only  the  head,  ears,  and 
neck,  leaving  the  face  unguarded.  Some  open  helmet* 
have  a  bur  or  bars  from  the  forehead  to  the  chin,  to  guard 
against  the  transverse  cut  of  a  broad-sword;  but  it  afford* 
little  defence  against  the  point  of  a  lance  or  sword.  A 
close  helmet  entirely  covers  the  bead,  face,  and  neck  | 
having  on  the  front  perforation*  for  the  admission  of  air, 
and  slits  through  which  the  wearer  may  see  the  object* 
around  him  ;  this  part,  which  1t  styled  the  visor  (from 
the  French  word  riser,  to  take  aim),  lifts  up  by  means  of 
a  pivot  over  each  ear.  Some  helmets  have  a  bever  (from 
bureur,  drinker,  or  from  the  Italian  benere,  to  drink), 
whieti.  when  doted,  coven  the  month  and  chin,  and 
either  lifts  up  by  revolving  on  the  same  pivots  at  the 
visor,  or  lets  down  by  means  of  two  or  more  pivots  on 
each  side  near  the  jaw*.  The  use  of  the  bever  wat  to 
enable  the  wearer  to  eat  and  drink  more  corn  modioli* ly 
than  could  be  done  in  a  helmet  with  a  visor  only.  Th* 
helmets  of  the  Greeks  and  Romans  were  mostly  open, 
not  unlike  scull-caps,  as  formerly  worn  by  our  dragoons. 
Montfaucon  says  he  never  saw  an  ancient  helmet  with  a 
visor  to  raise  or  let  down,  although  he  is  of 
they  had  those  contrivances.  It  seems  as  if  ( 
at  least  those  of  which  Pumper's  i 
I' ha  rial  La,  had  open 
dlen  to  ttrike  them  in  the  face,  w  hich  order,  had  their 
faces  been  covered,  he  would  not  have  given.  The  two 
Grecian  helmcts.ln  the  British  Museum  have  a  kind  of 
contrivance  to  cover  the  note.  Over  the  top  of  the  hel- 
met rote  an  elevated  ridge  called  the  crest,  representing 
Hons  or  dragons,  Ac,  to  make  the  warrior  appear  taller 
and  more  terrible.    (Mirror,  1839.) 

HELMET,  or  HELMET-SHELLS.   See  Cassis. 

HELMIN'THO'LOGY.  (Gr.  Uu/k.  a  worm,  and 
Xsyt  a  diseoutse.)   The  natural  history  of  worms.  See 

!*tTB*TIN»tl*. 

IlE'LMSMAN.  The  man  who  steers.  A  good  helms- 
man opposes  In  time  the  tendency  of  the  ship  to  deviate 
from  her  course  by  a  small  motion,  which  he  relaxes  n% 
toon  at  the  effect  is  felt,  and  thus  disturb*  her  sailing  as 
little  as  possible.  A  bad  helmsman  gives  her  too  mui  h 
helm,  and  keeps  her  perpetually  yawing  from  one  side  to 
the  other.  The  steerage,  therefore.  Is  of  the  utmost  con- 
sequence in  chase. 

HBLO'PIDf.  (Gr.  'EAed.,  the  name  of  an  ob- 
noxious reptile.)  A  family  of  Heteromerous  Coleopte- 
rans.  belonging  to  the  section  Sleneiytra,  and  Includi.iE 


lengthened  ovate  form,  a  brown  colour,  a  | 
face,  and  dusky  red  antennae  and  tarsi. 

HE'LOTS.  (Gr.  sj'aaWsu.)  In  Ancient  History,  the 
slaves  of  the  Spartans,  who  consisted  originally  of  the 
Achaean  inhabitants  of  I^conia,  who  were  subdued  by 
force  of  arras  by  the  Dorian  invaders.  The  name  was  de- 
rived from  llelos,  a  town  of  Laconla,  of  which  the  Inha- 
bitants were  thus  reduced  to  servitude  ;  but  to  this  class 
were  afterwards  added  the  Mcsseniant.  who  still  dun* 
to  their  native  soil  alter  its  subjugation  by  the  Spartan*. 
They  were  employed  either  as  domestic  slaves,  cultivators 
of  the  land,  or  In  the  public  works  ;  and  though  they  do 
not  appear  to  have  been  treated  ordinarily  with  much 
severity,  yet  the  recollection  of  their  former  state  urged 
tbem  frequently  to  revolt,  while  their  numbers  rendered 
them  so  formidable  to  their  masters  as  to  drive  the  Utter 
to  schemes  of  the  most  abominahlc  treachery  for  UVir 
repression .  ( See  particularly  M niter's  Hut.  uf  the  Don- 
ans;  Waclismuth,  Hist.  Ant.oJ  the  Greeks  (transl.)  1. 3d  ) 
HE'L  V E R.  A  miner's  term ;  the  handle  of  a  tool. 
HE'MACRYMES, Hemacryma.  (V.T.iHu*, AW.  and 
cold  )    A  name  by  w  hich  Latreillc  designate*  the 


(Gr. 
o  the 


HE'MATHERMS, 
heat.)  The  name  given  by  Latreillc  to 
warm  blood. 

HE'MATIN.   (Gr.  kium.)    The  red 
ciple  of  logwood. 

HE'MATITE.  One  of  the  varieties  of  native  oxide 
of  Iron.  It  occurt  In  nodule*,  and  In  radiated  masse*  of 
a  crystalline  fracture.  Its  name  is  derived  from  the  red 
colour  which  it  pretenU  tuperficlally  or  wl 
powder. 
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HEMATOSIN. 

nSMATOSIX.  See  H.t»*To»i«. 

HEMK'LYTRA.  (Gr.  ijt*evt ,  »>  -  t;i.. 
Tlx  mm*  (tirrn  to  the  superior  wings  or  w  lug -cover*  of 
Trtrapterou*  insect*,  when  they  are  coriaceous  at  the 
*ad  membranous  at  the  extremity  ;  at  in  the  order 

HE  MKRALOPIA.  (Gr. w*u{«  day, una  the  eye.) 
A  disease  of  the  eye  which  renders  vision  very  imperfect 
ncrpt  to  broad  da)  light ;  it  has  been  relieved  by  tonic* 
*nd  gentk  stimulants,  with  the  occasional  application  ot 
Mitt«ri  behind  the  ears. 

HE'MfcKOBAPTISTS.  {Gr.  4 px*a,  day  i  ,:xt?1>,  / 
bepiru.)  An  ancient  sect  among  the  Jews,  so  called 
Inaa  washing  tiiemselves  as  a  religious  solemnity  every 
It  is  thought  by  some  that  the  Christians  of  Saint 
Joho.or  Sabuns,  descend  from  them.  {Motheim,  Transl., 
g1  1*36,  iv.  W6.) 

HEMERO'BlANS,  HetnerobHd*.  (Gr.  i.ut<m.  and 
$*t,  kje.)  A  family  of  Neuropterous  insecU,  of  the  aec- 
tioo  caUed  Plantpennet  by  Latrellle ;  characterized  by 
Wing  *, lender  body,  which  is  greatly  exceeded  in  length 
br  the  finely  reticulated  wings.  The  ova  are  deposited 
>«  clusters,  attached  each  by  a  long  glutinous  pedicle  to 
ok  leaves  of  various  planu :  and  by  some  mycologists 
■are  been  described  as  fungi.  The  larva?  ot  these  iu- 
*cu  are  remarkable  for  their  ravenous  habits  ;  and  as 
u>ey  lied  cha-tly  on  the  plant- lice  (Aphtdet),  are  highly 
.  They  subsist  on  their  juices,  suck  them  to 
I  with  a  singular  instinct  they  clothe  themselves 
the  skin*  of  tbeir  victims.  Of  the  typical  genua 
rrulnut  there  are  fourteen  known  British  species,  of 
thick  the  Hem.  perla.  Linn.,  la  the  most  beautiful.  It 
:i  lotnetimes  called  the  "golden-eye ;"  is  of  a  green  colour ; 
th*  wings  transparent,  and  veined  with  green. 

HEMICRA'KIA.  (Gr.  <um#w.  half,  and  s»n»,  the 
*«■.)  A  pain  of  one  side  oFthe  head :  it  is  often  iuter- 

ilEMI'GAMUUS.  (Gr.  tyurv<,  and  >»  <«.-  mar- 
r**t*-)  In  Botany,  a  term  employed  in  speaking  of 
(rotes,  when  of  two  florets  in  the  same  spikelet  one  is 
fuicr  and  the  other  unisexual,  whether  male  or  female, 
a  m  lukxmum. 

HE'MIOLO'GAMOUS.  (Gr.  yuevt,  tX*,  entire, 
«4ymm,  marriage.)  A  term  employed  in  speaking  of 
rvttt,  when  in  the  same  spikelet  one  of  two  floret*  i* 


HEMlO'PIA,  or  HEMIO'PSIA.   (Gr.  ifiuevt, 
■v.  th<  eye  t  A  disordered  vision,  in  which  objects  ap- 


'J 


^  the  ordinary  membranous  wings.  By  Latreillc  the 
^  u  restricted  to  those  insects  the  wing-covers  of  w  hich 
4r*  coriaceous  at  the  base  and  membranous  at  the  top ; 
u-  term  HumopUra  being  applied  to  those  Fabrician  lie- 
r-rf*rra  of  which  the  elytra  are  deflected  and  of  uniform 
existence  throughout. 
^  ken  the  HcwtpU  ra  quit  the  egg  they  present  the  form 
Hull  hexapod  larva?,  differing  but  Utile  from  the  per- 
m  insect  save  in  the  absence  of  wings :  before  these  are 
•quired  the  skin  is  abed  several  times,  during  which  the 
£*fT*  acquires  an  increase  of  general  bulk.  The  pupa  is 
»i»e,and  is  distinguished  by  having  the  wings  and  elytra 
"ocealed  in  small  dorsal  cases :  the  next  moulting  ex- 

*  '>iu  the  perfect  Insect  with  the  heraelytra  and  wings 
iJly  developed.  The  bed-bug  {Cimex  Icctularius),  and 
«««-boatman  {Sotonecta),  are  examples  of  the  present 
^ ^r  of  insects. 

HEMISPHERE.   (Gr.visuff*.  and  rf*7(n,  a  sphere.) 

*  «*wuietry,  the  half  of  a  sphere,  bisected  by  a  plane 
f^ng  through  iu  centre.  In  Astronomy,  it  is  used  to 
*«P«te  the  halt  of  the  terrestrial  sphere  divided  by  the 
^oator.  Hemisphere  also  denotes  a  map  or  projection 
"Suit the  terrestrial  or  celestial  sphere  on  a  plane. 

HE  MISTICH.   (Gr.  v*"*'*  ,»> ,  from  tyu,  half,  and 
nr.)   In  Poetry,  half  a  verse.    The  unhnisbed 
Virgil's  JEnent,  concerning  which  it  is  not 
tether  they  were  purposely  left  In  that  state, 
»t  owing  to  the  incompleteness  of  the  poem,  arc 
"  'called  hemistichs.    The  alexandrine,  or  French 
e,  requires  a  regular  pause  at  the  end  of  the  first 


UK'MJLocK  .  A  common  umbelliferous  plant  of  a  pe- 
ciliar  odour,  and  possessed  of  narcotic  powers.  For  me- 
*fd  use  the  leaves  should  be  collected  just  before  the 
'fcnt  dowers :  if  intended  for  powder,  they  should  be 
ja-'rftuly  dried  at  a  temperature  not  exceeding  212°;  If 
>>r  extract,  the  juice  should  be  squeezed  out  by  moderate 
Kvuort,  and  evaporated  in  a  water  or  steam  bath  to  a 
(-'"per  consistency.  The  extract  >  J  hemlock  is  perhaps 
~*t**t  preparation :  but  as  iu  activity  la  liable  to  vary,  it 
"fcndd  be  given  with  caution.  An  average  dose  is  five 
an  over  dose  produces  giddiness,  wandering  of 
-''•nnd,  dilated  pupil,  convulsive  motions  of  the  muscles 

ttff*  *"  °ther  »JrmPtom«  of  thl»  cU*»  of  P01*00*- 


HEPATITIS. 

Is  a  powerful  sedative,  an 
a  substitute  for  or  accompaniment  to  opium.  In  allaying 
morbid  irritability  of  the  system  attended  by  any  local  or 
general  excess  of  vascular  action,  aa  in  certain  stages  of 
phthysis,  in  the  coughs  that  are  apt  to  hang  about  patient* 
who  have  suffered  from  pulmonic  inflammation,  in  glan- 
dular tumours  and  unhealthy  sores,  hemlock  is  often  pre- 
ferable to  opium.  It  ha*  also  been  found  very  useful  In 
chronic  rheumatism,  and  occasionally  in  the  treatment  of 
whooping  cough.  A  poultice  composed  of  a  mixture  of 
finely  powdered  fresh  hemlock  with  bread  and  water,  or 
of  the  extract  of  hemlock,  if  applied  to  allay  the  pain  of 
irritable  ulcers  and  cancerous  sores :  it  is  sometimes  sin- 
gularly effectual ,  at  others  it  seems  inert,  and  sometime*, 
appears  to  increase  irritation.  The  virtues  of  hemlock 
reside  in  a  peculiar  alkaline  principle,  which  has  been 
termed  conia,  comblued  in  the  herb  with  a  distinct  acid, 
the  coneh  at  id. 

II KM  P.  (Cenn.hanf.)  The  fibres  of  the  bark  of  the 
Cannabis  taliva.  It  is  prepared  for  spinning  In  the  same 
way  as  flax,  and  is  made  into  strand*  or  yarn  for  ropes, 
sailcloth.  Ac.  This  plant  is  supposed  to  be  a  native  of 
India,  but  it  has  long  bccn.natiiraliied  and  extensively  cul- 
tivated in  Italy,  and  many  other  countries  or  Europe, 
particularly  Kustia  and  Poland,  where  it  forms  an  article 
of  primary  commercial  importance.  It  1*  also  cultivated 
to  a  considerable  extent  in  many  parts  of  America  ;  but 
in  the  United  Kingdom  it  1*  but  little  grown,  except  in 
a  few  district*  of  Suffolk  and  Lancashire. 

HK'NBANK.  This  U  a  common  plant,  flowering  in 
July;  the  llyotcyatnut  niger.  The  expressed  juice  ot 
the  leaves  evaporated  to  the  consistency  of  extract  has 
long  been  used  a*  a  sedative  or  narcotic.  It  ha*  a  peculiar 
strong  and  disagreeable  odour,  and  a  nauseous  bittet  uh 
taste.  From  two  to  five  grains  of  the  extract  of  henbane 
are  often  found  equivalent  to  about  one  grain  of  opium,  and 
where  the  latter  disagrees  it  often  produces  quiet:  in 
many  cases  henbane  and  various  forms  of  opium  may  be 
combined.  Henbane  I*  apt  to  produce  giddiness  ;  but  it 
does  not  constipate  the  bowels,  and  has  rather  a  diuretic 
tendency. 

HK'NDECASYLLA'BIC.   (Gr.  UUma.)   A  verse  of 
eleven  syllables.   The  Latin  bendecasy liable,  of  which 
the  principal  specimens  left  to  us  are  from  the  pen  of  Ca- 
tullus, consist  of  a  spondee,  dactyl,  and  three  trochees  — 
Vlvamu*,  mew  LetbU,  atque  imnnu*. 

The  Italian  heroic  verse,  and  those  of  England  and 
Germany,  when  Increased  by  the  addition  of  a  final  short 
syllable,  are  iambic  hendecasy  liable*. 

The  licence  of  adding  an  eleventh  syllable  (and  some- 
times also  a  twelfth)  Is  more  frequently  admissible  In 
English  dramatic  than  epic  versification. 

HENRl'CIANS.  The  followers  of  an  Italian  monk  of 
the  name  of  Henry,  who  in  the  twelfth  century  preached 
with  fanatic  seal,  principally  against  the  corruptions  and 
impostures  of  the  Romish  church.  He  traversed  the  south 
of  France  from  Lausanne  to  Toulouse,  and  met  with  great 
success  at  all  the  towns  at  which  he  halted.  11c  rejected 
the  baptism  of  infants,  declaimed  vehemently  against  the 
rices  of  the  clergy,  and  exposed  the  vanity  and  absurdity 
of  many  of  the  ceremonies  of  the  church.  At  length  his 
followers  were  turned  against  him  by  the  eloquence  of  St. 
Bernard,  and  he  died  in  prison.  Into  which  he  had  been 
thrownby  Kugenius  III., in  the  year  1MB.  {Haddington's 
History  oj  the  Church,  c.  10.) 

HE'FAR.  (Gr.  *.*•«<.)  This  term,  signifying  liver, 
was  applied  by  the  old  chemist*  to  various  compounds  of 
sulphur  with  the  metals,  having  a  brown-red 

HEPATA'LGIA.    (Gr.  Jrrae,  the  liver,  an 
pain . )   A  painful  affection  of  the  liver. 

HEPA'TICJE.  (Hepar,  liter,  in  allusion  to  the  form 
of  some  of  the  species.)  A  natural  order  of  fluwerlcss 
plants,  growing  In  damp  shady  places  in  all  temperate 
climates  ;  in  some  respects  allied  to  mosses,  and  in  others 
to  lichens.  They  are  of  no  known  importance ;  but  are 
Interesting  to  systematic  botanists,  because  they  offer 
strong  traces  of  sexual  apparatus  in  plants  of  a  very  low 
kind  of  organization. 

HEPATl'TIS.  (Gr.4r«<.)  Inflammation  of  the  liver. 
The  acute  or  active  form  of  this  disease  is  ushered  in 
with  pain  in  the  region  of  the  liver,  sickness,  costiveness, 
and  a  strong,  hard,  and  frequent  pulse ;  there  is  also  ge- 
nerally great  pain  about  the  clavicle  and  shoulder.  Bleed- 
ing, and  purging  with  salts,  senna,  and  calomel,  and  a 
blister,  are  usually  effectual  In  Europe  in  subduing  an 
attack  of  this  disease:  in  warm  climates,  calomel  and 
mercurials  must  often  be  continued  till  they  affect  the 

I  mouth.    In  chronic  hepatitis  the  same  general  plan  of 

i  treatment  must  be  followed  up,  especially  as  regards  the 
use  of  mercurials :  with  these,  and  gentle  aperient*  and 
mild  bitters,  the  yellowness  of  the  complexion,  lownesa 
of  spirits,  and  other  concomitants  of  what  in  warm. cli- 
mates is  called  the  liver,  are  usually  subdued,  at  lea*t  In 
Europe.    The  chronic  hepatitis  of  India  ah 

I  for  its  permanent  cure  a  change  of  climate.  d 
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HEPTAGON. 

HE'PTAGON.  (Or.  irrtt,  seven,  and  ymm,  angle.) 
In  Geometry,  a  plane  figure  of  seven  sides.  The  area  of 
a  regular  heptagon  Is  equal  to  the  square  of  one  of  Its 
sides  multiplied  Into  the  constant  number  3  6339124,  or 
seren  fourths  of  the  tangent  of  the  angle  at  the  base  to 
radius  1. 

HKPTA'GONAL  NU'MBERS.  are  a  kind  of  poly- 
gonal numbers,  of  which  the  difference  of  the  terms  of 
the  corresponding  arithmetical  progression  is  5.  Thus, 

Arithmetical*  1,6,  ft,  16,  21,  Ac. ; 

Heptagonals  ....  1,  7,  18,  34,  ML  Ac. ; 
the  latter  being  formed  by  the  continual  addition  of  the 
terms  of  the  first.  Among  other  properties  of  heptagonal 
numbers  there  is  one  verj  rcmarkafde  ;  namely,  that  If 
any  heptagonal  number  is  multiplied  by  40,  and  9  added 
to  the  product,  the  sum  is  a  square  number. 

HEPTANDROUS.    (Gr.  farrst,  and  nrng,  a  man.) 
Any  flower  having  seven  stamen*. 

HE'PTARCHY.  (Gr.  ixrm,  and  sWa..  /  govern.) 
In  English  History,  the  division  of  England  into  seven 
Saxon  kingdoms,  which  are  represented  in  most  of  our 
histories  to  have  existed  at  the  same  time  with  and  in* 
dependently  of  each  other.  The  seven  kingdoms  in 
question,  according  to  the  common  divisions,  were  Kent, 
Sussex,  Wessex,  Essex,  East  Anglta,  Mercia,  Northum- 
berland. But  in  point  of  fact  there  was  no  period  of  his- 
tory when  these  seven  kingdoms  existed  together  .  and. 
In  the  constant  fluctuations  of  conquest,  fresh  suhdi  visions 
and  unions  of  territory  were  continually  made  by  the 
fortune  of  war.  The  sovereign  who  succeeded  in  ob- 
taining a  temporary  supremacy  over  his  neighbour  kings 
generally  assumed  the  title  of  Bretwalda.  or  ruler  of  the 
Britons,  of  whom  Ella,  king  of  Wessex.  was  the  first ;  but 
It  was  aftrrwards  borne  by  kings  both  of  Kent,  East 
Anglia,  and  Northumbria.  In  617,  Edwin,  king  of  the 
atter  district,  appears  to  have  acquired  a  temporary 
sovereignty  over  the  whole  of  Englaud.  which  was  also 
gained  by  his  nephew  Oswald  in  634 ;  but  after  the  bro- 
ther of  the  Utter  king.  Oswlo,  no  Saxon  monarch  as- 
sumed the  title  of  Bretwalda.  After  the  death  of  the 
latter  Mercia  rose  In  the  scale ;  and  its  king,  Ofla,  ruled 
nearly  the  whole  of  the  Saxon  territories  In  the  last  half 
of  the  eighth  century.  After  his  death  F.gbert,  king  of 
the  West  Saxons,  raised  his  power  on  the  ruin*. of  that  of 
Mercia;  and  having  subdued  and  rendered  tributary  the 
other  kingdoms  then  subsisting,  he  became,  about  R30. 
master  of  the  whole  Saxon  realm,  and  is  reckoned  as  the 
eighth  Bretwalda  or  ruler  of  Britain.  With  his  reign  the 
heptarchy  is  usually  considered  to  have  ended.  (See 
l'algrave's  History  i\f  England ;  Turner's  A nglo-Satons.) 

HERA'CLEONITES.   An  early  sect  of  heretics  be- 
longing to  the  Gnostics,  so  called  from  Ileracleon,  whose 
tenets  they  embraced.    They  rejected  all  the  ancient 
"  themselves  as  superior  to  the  Apos- 
t  or  a  sublime  or  elevated  ex- 
propounded  the  wildest  and 
most  extravagant  paradoxes. 

HERACIJ'D.E.  A  general  designation  for  the  de- 
scendant* of  Hercules,  wno,  after  the  death  of  that  hero, 
were  expelled  from  the  Peloponnesus  by  Eurystheus, 
king  of  Mycena*.  The  return  of  the  Heroclida:,  which 
took  place  about  110  years  after  their  expulsion,  or  80 
years  after  the  siege  of  Troy,  forms  a  celebrated  epoch 
in  ancient  chronology,  as  it  has  been  generally  considered 
to  mark  the  transition  from  the  heroic  or  fabulous  ages 
to  the  period  of  authentic  history. 

HERiE'A.  The  name  of  a  celebrated  festival  in- 
stituted at  Argos  in  honour  of  Juno,  whom  the  Greeks 
called  Hera.  Another  festival  of  this  name,  in  honour  of 
the  same  goddess,  was  held  at  Ells  every  five  years. 

llE'RALD.  (Gr.  «><v-.i  An  ofiicrr  of  arms,  pos- 
sessed of  important  functions.  The  ancient  heralds  (*<j- 
tvmu  among  the  Greeks,  fecialec  among  the  Roman*) 
were  privileged  persons,  sacred  by  superstition  as  well  a* 
by  the  law  of  nations.  Modern  heralds,  besides  their 
employment  on  messages  between  states  and  in  matters 
of  public  negotiation  (in  which  capacity  their  services  are 

on  coats  or  arms  early  In  the  middle  ages.  The 
multiplicity  of  these  Inventions  rendered  it  necessary  that 
there  should  lie  certain  persons  about  a  court  skilled  In 
interpreting  or  in  ■  blazoning  *'  them  ;  according  to  the 
rule*  of  the  Imaginary  science  to  which  these  fanciful 
creations  were  subjected.  (.SV«*  Hbraldry.)  It  became 
aUo*  necessary  that  they  should  have  a  perfect  knowledge  I 
of  the  hereditary  arms,  ensigns  armorial,  badges  of  honour,  | 
t\c.  belonging  to  each  family,  in  order  that  they  might 
constitute  an  authority  to  which  appeal  might  be  had  in 
the  disputes  which  frequently  arose  respecting  the  rights 
of  individuals  to  these  honourable  distinctions.  Hence 
the  heralds  became,  in  modern  European  countries,  the 
depositaries  or  much  or  the  genealogical  science  which  Is 
conversant  in  the  pedigrees  or  noble  or  gentle  families. 
They  have  also  important  parts  to  fulfil  on  occasions  of 
public  solemnity,  pageants,  Installations,  nuptials,  fu- 
uerals,  Ac. 


tenets  iney  etnuracea.  I  ney 
prophecies,  regarded  themsclve 
ties,  and,  under  the  pretext  or  i 
position  or  the  Scriptures,  proj 


quired  i 

.  .  .  ,  ... 
tie*  ties 


HERALDRY. 

Edward  III.  was  the  first  English  sovereign  who  created 
two  heraldic  kings-at-arms  (Surroy  and  Norroy).  whose 
office  was  exercised  south  and  north  or  Trent  respectively. 
Richard  II.  gave  the  earl-marshal  power  to  preside  In  a 
court  or  chivalry,  assisted  by  the  heralds.  But  the  first 
heraldic  collegiate  chapter  was  held  at  the  siege  of  Koueo. 
In  1420.  The  kings-at-arms  were  fixed  at  three,  tbor 
present  number,  bv  Henry  VIII.  Edward  VI.  fixed  the 
establishment  of  heralds  on  the  *lte  of  the  building  which 
they  at  present  occupy  in  the  city  of  London.  The  present 
Heralds'  College  (by  which  name  the  kings-at-arms, 
heralds,  and  pursuivants  arc  incorporated)  consists  of — 

1.  Three  kings-at-arms  —  Garter,  Clarencicux,  and  Nor- 
roy ;  of  whom  the  first  holds  the  highest  rank.  His 
duties  are  chiefly  to  grant  supporters,  arrange  funerals, 
and  present  the  order  of  the  Garter  to  foreign  princes. 

2.  The  herald*  are  six  In  number ;  styled  Windsor. 
Chester,  Lancaster,  Somerset,  York,  and  Richmond : 
they,  with  the  kings-at-arms,  form  the  collegiate  chapter. 

3.  The  four  pursuivants  (Portcullis,  Rouge  Dragon.  Blue 
Mantle,  anil  Porte  Croix)  arc  junior  officer*.  »r  proba- 
tioners, who  afterwards  succeed  to  the  higher  office* 
The  duties  of  the  officers  of  the  Heralds'  College  ar< 
various,  and  their  powers  hare  been  considerable,  although 
curtailed  by  modern  indifference  to  the  purity  of  their 
ancient  science.  They  keep  the  record*  of  the  ar 
crests,  and  cognizance*  of  every  gentleman,  i.e.  per 
entitled  to  bear  them  ;  and  they  have  considerable 
thority  ror  the  purpose  or  preventing  oarties  from  bearing 
arms  to  which  they  have  no  right.  Their  title  to  confer 
arms,  or  rather  to  assign  coats  of  arms  to  person*  apply- 
ing for  permission  to  bear  them.  U  still  generally  recog- 
nized.   Heraldic  visitations  of  counties,  with  a  view  to 


armour,  was  held  as  early  as  the  reign  of  Henry  IV.  In 
1&28,  a  regular  commission  was  granted  for  the  whole 
kingdom  ;  and  visitations  were  held  at  intervals  of  twenty 
or  thirty  year*  from  that  time  to  the  beginning  of  the  Last 
century.   (See  Noble's  History  of  tie  CoUege  of  Arms, 

180.V) 

HE'RALDRY.  The  science  of  <••mventlon.il  distinc- 
tions impressed  on  shields,  banners,  and  other  military  ac- 
coutrements. Heraldry  has  been  divided  into  personal  ami 
national.  The  first  of  these  treats  of  bearings  belonging 
to  Individuals,  either  in  their  own  or  in  hereditary  right. 
Devices  adopted  by  champions  in  the  field,  and  borne  on 
their  shields  or  on  their  banners,  are  of  very  high  an- 
quity .  The  sculptures  on  the  shields  of  Achilles  and  Her- 
cules, In  Homer  and  Hesiod,  are  rather  ornamental  than 
heraldic.  But  in  the  Seven  Chiefs  against  Thebes  of 
chylu*.  we  find  the  cognizances  of  these  renowned  leaders 
distinctly  blazoned,  as  worn  by  them  on  their  shields,  tn 
the  same  fashion  with  those  of  the  knights  In  th 
ages.  The  Romans  do  not  seem  to  have  had 
tomary  devices  for  individuals 
insignia;  except  their 
service*.  The  jus  imaginum.or  right  of  j 


Explanation  or  ths  Plate. 

I.  /.,■'./■«. 

I.  Horizontal  or  Mraiirht.   X.  Angled.   3.  Berlned.    i.  VnmnsU 
A.  Now*,  or  Franih*.   6.  Arched,  or  <-n/ir<rh»i)      7  IknjMr 
8.  Wavy,  or  uncle*.   9.  Invccted.    10.  Engrailed.   1 1 
tut  tied,  or  crenelle*.    IV.  Bauied -embattled.  13. 
tent.    15.  Indented.    16.  Di 

19.  Rajonnev,  or  radiant 

II.  Ptaafr  nfth*  CarafrhflMt,  CtJourt,  ami  Fwt. 

20.  Escutcheon,  points  of.   VI.  Or.    ft.  Argent.   43.  tittle*.  *«. 
A  rare.    SA.  Sable.    It).  Vert.   S7.  Furpure.    *S.  Tcnn*.    W.  San 
rum*.    30.  Ermine.    31.  Ermines,    jj.  Ermirwu.    33.  I'ean.  31. 
Vair.  35.  Varr,  cuppy. 

III.  niffWrner*,  .-.r  FUi/ttitmi. 
36.  ( First  ton)  Latol  of  three  points.  37.  dsttamJl  Crescent.  M, 
(Third)  Mullet.    39.  (Kounh |  Slot Uet.    40.  (FUlh)  Annoles..  «>. 
(SsUtbJ  Flcur.de  1  v 

IV.  OiaVeenits.  See. 
4t.  Chief.   43.  Fale  ( between  two  annaleUl. 
per  pale.    46.  Itorder.    «7.  Bar*.    4».  Few 
tinntcr.    M.IIoriUT.    b'i.  Chevron.    A3.  Cra 
of  Jrruuuetn,  or  Malta.    A5.  Cruat  potonre. 
I  rwof  St.  Andrew.    AS.  Croates  musette* 

Cross 'flur^' ' °*n3 ^1!^, '     m'  Czei 
fleurj. 

V.  Mmitaman*  flmtrfng*- 

66.  Lion,  statant  guanlant.    67.  PsMant.    t»>>-  Pawsnt  jraartlartl 

•   t.  U. mi),  nit       7"    lil  '  l'  i'.t   in.  ml  mi.      ri     14.1  "I,  ml  rr«  mi  i : 

"t.  HcUnt.    73.  Couehant.    74.  Htag  at  irate.   7A.  Stag's  head  <•» 
bewhed,    76.  TVer.tw-raldic.    7  7 . 1  >r«ito*i.    78.  (irtnHn. TO. 
h*ad  erased.    1*0.  Wirem.    81.  Eagle  displaced,  witli 
8*.  Hoar's  head  erx-.il.    83,  Water -iiudjcetv  HI. 
browed.   83.  lHutnf.il.    86.  Trefoils.    87  ~ 
run,  or  rot.   89.  Mullets. 

VI.  Crmrn*,  Cnrvntti,  At. 

•Kl.  Crown  of  England.  9  I .  Coronet  of  the  Prlnre  of  Wales.  91.  Co- 
ronet of  a  duke.  93.  M  injuU.  94.  Earl.  9A.  VntooiL  rUr.  n. 
97.  Mitre  of  a  bishop.  W*.  Eastern, or  antique  roronct.  99.  CeSeat'al 
crown.  UK).  Crown  of  Edward  1.  101.  Mortier,  or  cap  of  sr* 
lot.  Cbapcau,  or  cap  uf  maintenance.    103.  Crown  of 


.  .%4  i;roMof  M.J  oh 
66.  Crow  moltne.  b"}. 
A9.  Croea  tooline  >n 


t 'ardinaP*  hat.    IOj.  Crown  triple,  or  tiara  of  the  pope, 
'fha  prlnclpaJ  of  the*  heraldic  terms  wlU  be 
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arms  of  alliance! 


HERBACEOUS. 

statues  of  distinguished  individuals  of  the  family,  seems 
to  hare  been  their  only  external  hereditary  distinction. 
Early  in  the  middle  ages,  however,  we  find  abundant 
notice  of  cognizances  borne  by  individuals.  These  were 
more  especially  in  use  in  tournaments,  where  the  knights, 
being  clad  in  complete  armour,  were  unknown  to  the 
spectators,  except  by  their  banner  or  shield  (tee  Bla- 
zonry); and  probably  it  was  in  the  lists  of  the  tourna- 
ment that  the  fanciful  science  of  heraldry  first  found  its 
subject  matter.  This  science  appears  to  be  a  compound 
of  inventions  collected  from  very  different  quarters.  The 
the  land  of  allegory  and  symbol,  seems  to  have 
juted  many  of  its  most  singular  devices.  Its  ordi- 
colours,  metals,  and  gens,  are  said  to  be  derived 
from  Germany  ;  and  German  heraldry  appears  to  be  a 
national  science,  from  the  circumstance  that  its  terms  of 
art  are  nearly  all  of  native  origin.  But  the  Normans  and 
French  undoubtedly  cultivated  it  with  the  greatest  suc- 
cess, and  reduced  it  to  its  present  systematic  form.  Our 
English  terms  of  heraldry  are,  as  is  well  known,  derived 
entirely  from  the  French  language,  although  not  wholly 
from  France  ;  as  some  additions  were  made  to  the  science 
by  the  Norman-English.  Hereditary  coat -armour,  it  is 
said,  cannot  be  traced  with  certainty  to  an  earlier  period 
than  the  13th  century  ;  but  It  seems  that,  in  the  reign  of 
Henry  III.,  the  vocabulary  of  heraldry  was  nearly  as  full 
and  definite  as  at  the  present  day.  National  heraldry,  or 
the  adoption  of  distinctive  emblems  by  civil  communities, 
Is  far  more  ancient  than  personal.  Badges,  we  know, 
were  borne  on  the  national  standards  of  antiquity :  an 
eagle  was  the  device  of  Persia  and  of  Rome,  an  owl  of 
Athens.  &c. ;  and  Turkey  and  Persia,  where  person.il  he- 
raldry Is  unknown,  possess  at  this  day  national  ensigns  of 
correct  heraldic  character. 

Arms  are  said,  In  the  heraldic  science,  to  be  of  dominion 
or  pretension  (national)  ;  arms  of  community,  belonging 
to  episcopal  sees,  cities,  corporations  ;  arms  of  patronage, 
to  governors  or  provinces,  &c. ;  arms  of  concession,  or 
augmentations  of  honour,  granted  by  sovereigns  to  indl 
viduals.  which  In  the  next  generation  I 
arms  of  family,  or  hereditary  arms ; 
showing  the  union  of  families  and  relations  of  individuals 
(marked  by  various  devices  termed  differences,  &c. ;  tee 
Difference)  ;  arms  of  succession,  which  accompany  the 
possession  of  certain  estates  or  lordships;  and,  finally, 
arms  of  assumption,  taken  up  by  individuals  from  caprice 
or  vanity,  which,  although  common  enough  In  the  present 
day,  are  borne  In  violation  of  all  heraldic  laws ;  or,  arms 
taken  up  with  the  permission  of  the  sovereign,  through 
his  principal  herald  (in  England,  king  at-arms).  Armo- 
rial bearings  were  chiefly  displayed.  In  the  times  of  chi- 
valry, on  the  shield  or  escutcheon.  They  were  also  borne 
on  the  pennon,  or  banner;  on  sword-hilts,  as  early  as 
A.n.  1 2S0 ;  on  the  mantle  or  surcoat  ( hence  the  ph  rase  coat- 
of-arms)  ;  and,  in  modern  times,  on  carriages  or  articles 
of  furniture.  The  science  of  heraldry,  united  as  it  is  with 
that  of  family  genealogy,  was  for  centuries  one  of  the  most 
favourite  literary  pursuits  (if  it  can  be  termed  such )  among 
the  higher  ranks  of  the  community.  It  has  been  enriched 
with  much  legendary  knowledge,  and  diversified  with 
many  fanciful  antiquarian  theories.  It  is  entitled  to  re- 
spect, not  merely  on  account  of  its  intimate  connection 
with  historical  knowledge,  but  also  on  account  of  the 
refinement  and  curious  variety  of  the  learning  itself; 
which,  grounded  on  merely  Imaginary  principles,  has 
been  wrought  into  a  system  of  the  minutest  accuracy. 
The  best  known  English  work  on  heraldry  is  that  of 
OwfUtm.  The  Encyclopedia  Hcraldica  of  Berry  contains 
many  modern  addition*.  See  also  Edmonton' $  complete 
Itodyqf  Heraldry,  1780;  Dallaxeay'i  Inquiriet,\7H3;  and 
the  article  "  Heraldry  in  the  Ene.  Metr.,  with  the  va- 
rious authorities,  English  and  foreign,  there  referred  to. 

HERBA'CEOUS   (Lat.  hcrba),  in  describing  the 
texture  of  bodies,  denotes  their  being  green  and  cellular, 
as  the  tissue  of  membranous  leaves.    It  is  also  applied  to 
such  perennial  plants  as  lose  their  stems  annually,  while  I 
their  roots  remain  permanent  in  the  ground. 

HERBA'RIA.  (Lat.  herba.)  Collections  of  dried 
plants,  such  as  the  old  botanists  called  horti  $icci  or  dry 
gardens.  They  arc  formed  by  gluing  to  sheets  of  paper 
branches  and  other  parts  of  plants  pressed  flat,  and  dried 
In  the  sun  or  otherwise.  If  well  prepared,  they  are  as  use- 
ful to  the  botanist  as  plants  alive ;  but  it  is  necessary  to 
have  some  practical  skill  to  be  able  to  employ  them  advan- 
tageously. The  largest  public  herbaria  are  those  of  the 
Museum  at  Paris  ;  the  Imperial  collection  of  Vienna ;  the 
Royal  of  Berlin ;  and  that  of  the  British  Museum,  formerly 
Sir  Joseph  Banks's .  Nothing  certain  is  known  of  the  ex- 
tent of  these  collections,  but  they  probably  contain  In 
some  cases  as  many  as  riO.OOO  species.  The  herbarium  is 
an  unattractive  part  of  public  museums  ;  but  a  very  im- 
portant one  for  numerous  purposes  of  science,  both  prac- 
tical and  speculative. 

HE'RCl'LES.  In  Mythology,  one  of  the  most  cele- 
brated personages  of  antiquity,  believed  to  be  the  son  of 
Jupiter  and  Alcmsma.  the  daughter  of  Electryon,  king 
of  Mj  ceii.-i'.    The  history  and  wonderful  exploits  of  this 


HERMAPHRODITE. 

hero  are  so  well  known,  that  It  would  be  superfluous  io 
dwell  upon  them  here.  There  is,  perhaps,  no  subjret 
Connected  with  antiquity  to  the  right  comprehension  of 
which  such  formidable  difficulties  are  presented ;  and 
hence  the  numerous  attempts  that  have  been  made  to 
separate  truth  from  fiction  in  the  history  of  Hercules,  by 
divesting  it  of  the  mythological  traditions  with  which  it 
had  been  encumbered  by  all  the  writers  of  antiquity.  In 
some  shape  or  another,  all  the  profane  nations  of  an- 
tiquity seem  to  have  possessed  a  divinity  to  whom  thry 
a  extraordinary  degree  of  bodily  streti 


pr  will  at  once  recognise,  as  beloni?inp 
to  this  class,  the  Baal  of  the  Syrians,  the  Melkarth  of 
Phcrnicia.  and  the  Rama  of  Hindostan;  who,  like  the 
Grecian  Hercules,  outstripping  in  bodily  and  intellectual 
endowments  the  great  mass  of  the  people  of  the  rode 
era  in  which  they  lived,  achieved  a  multiplicity  of  deed* 
which  were  looked  upon  as  altogether  miraculous,  and 
which  procured  for  their  authors  empire  and  dominion 
during  their  lives,  and  after  death  a  place  among  the 
gods.  (See  MUUer't  Doriant,  and  the  authorities  th 
referred  to.) 

HE^crLEs.  One  of  the  old  i 
ern  hemisphere. 

HE'RDERITE.  (So  called  from  Herder,  who  dis- 
covered it.)  A  mineral  found  in  crystals  embedded  in  fluor 
at  Ehrenfriedensdorf,  in  Saxony  ;  its  primary  form  i»  a 
bright  rhombic  prism  ;  its  lustre  is  vitreo-resinous  ;  and 
its  specific  gravity  2-98A. 

HERRDI'TAMENTS.  In  Law,  all  things  which 
pass  to  the  heir,  being  either  corporeal  (land,  with  those 
adjuncts  which  legally  arc  comprised  within  that  desig- 
nation), or  incorporeal,  which  are  things  collateral  to 
or  Issuing  out  of  it,  and  are  < 

the 


ic  xiei  ur  meu  prnuviun. 

dered  as  heretics  by  any 
arc  accounted  by  It  et- 
their  real  conviction*,  or 


Tithes, 

Crodics  or  Pensions,  Annuities,  an 

HE'RESY.  A  word  signifying  the  taking  up  of  cer- 
tain opinions  in  theological  matters:  from  the  Greek 
A*M*Wi  choice,  which  classical  writers  apply  to  the  sects  of 
philosophers.  It  is  now  confined  to  a  theological  sense, 
and  is  defined  by  Roman  Catholic  authorities  to  be  the 
voluntary  assumption  and  obttinate  maintaining  of  error 
in  matters  of  faith.  They  hold  all  error  to  be  voluntary 
where  the  party  knowingly  deviates  from  the  judgment  of 
the  church.   The  Protestants  do  not  for  the  most  part 

firofess  to  have  any  certain  standard  by  which  men  may 
udge  whether  their  fellow  men  be  heretical.  We  may 
infer  from  the  directions  of  St.  Paul  to  Titus  that  the 
nature  of  heresy  was  understood  by  the  first  preachers  of 
Christianity  ;  but  It  does  not  necessarily  follow  that  any 
infallible  tests  should  exist  at  the  present  day.  It  seems 
most  consonant  to  a  sense  of  human  infirmity,  and  is  the 
judgment  of  most  divines  of  the  Reformed  persuasion, 
that  those  only  should  be  considered  as  heretics  by  any 
community  who  maintain  what 
roneous  opinions,  either  as 
without  condescending  to  listen  to  I 
gument,  and  in  defiance  of  | 
and  pietv  should  entitle  them  at  all  events  to  , 

HE'RIOT.  In  Law,  originally  a  tribute  given  to  the 
lord  of  the  manor  on  occasion  of  his  engaging  In  a  war 
(here  or  hecr-geld).  In  English  law  a  heriot  is  a  cus- 
tomary service,  due  for  the  most  part  on  copyhold  tenures, 
and  termed  heriot  custom,  being  usually  the  best  bea>t. 
whether  horse,  ox,  or  cow,  that  the  tenant  dies  possessed 
of,  which  is  due  and  payable  to  the  lord  of  the  manor. 
Some  heriots,  however,  are  due  on  reservation  in  a  grant 
or  lease  of  land ;  such  are  termed  heriot  service.  In  heriot 
custom  the  lord  may  seize  the  specific  article  which  he 
seeks  to  recover  ;  for  heriot  service  he  may  either  seize  or 
distrain  generally  on  the  goods  of  the  tenant  on  the  land. 

HERPSSON.  (Fr.  a  hedgehog.)  In  Fortification,  a 
beam  armed  with  iron  spikes,  and  used  as  a  barrier  to 
block  up  a  passage. 

HE'RITABLE  RIGHTS,  In  Scottish  Law,  compre- 
hend in  general  rights  to  land  and  things  connected  with 
land  which  pass  to  the  heir;  the  distinction  being  in 

identical  with  that  of  En- 
Heritable  ju- 
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most  practical  respects  merely  identical  w 
glish  law  between  realty  and  personalty. 


on  great  fam i lies  by  the 

after  the  rebellion  of  1745  by  the  act  20G.2.  c.40. 

HE'RMES.   See  Mercury.  Trjsmegistc*. 

HERM  A'PHRODITE.  (Gr. ;  from  the  well-known 
mythological  fable  of  the  union  or  confluence  of  the  bodies 
of  the  nymph  Salmacis  and  Hermaphroditos,  the  son  of 
'Efurx,  Mercury,  and  Af**$tT%,  Venus.)  An  organized 
body,  in  which  there  Is  either  a  real  or  apparent  combin- 
ation of  the  characteristics  of  the  two  sexes.  The  first  U 
the  "  true,"  the  second  the  "  spurious  "  hermaphrodite. 
Hermaphrodites  are  also  "  natural  "  or  "  preternatural." 

The  animals  in  which  the  organs  of  the  two  sexes  are 
naturally  combined  in  the  same  individual  arc  confined 
to  the  invertebrate  division,  and  are  most  common  in  the 
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HERMETIC  ART 

Molluscous  and  Radiate  chutes.  If  the  term  hermaphro- 
dite may  be  applied  to  those  species  which  propagate 
without  the  concourse  of  the  sexes,  but  in  which  no  male 
orian  can  be  detected,  as  well  as  to  those  in  which  both 
mole  and  female  organs  are  present  in  the 
then  there  may  be 


or  In  which  the  female  or  pro- 
loped.  —  Ex  :  The  cystic 
ties,  some  Polypes,  and 

Second,  The  llcautanarous,  or  in  which  the  male  organs 
ut  developed,  but  so  disposed  as  to  fecundate  the  or* 
"rf  the  uok  individual — Ex.:  The  Cirri peds,  the  Ro- 
tifer*, the  trematode  and  cestoid  Entozoa,  and  some  Aco- 
ptala,  a*  the  Cyctas. 

Third,  The  AUotriandrous,  or  In  which  the  male  organs 
are  m  disposed  as  not  to  fecundate  the  ova  of  the  name 
tody,  but  where  the  concourse  of  two  individuals  is  re- 
quired, notwithstanding  the  co-existence  in  each  of  the 
organs  of  the  two  sexes.  —  Ex. :  The  gastropodous  Mol- 
lis**, with  the  exception  of  the  Pectinibranchlatc  order, 
i^d  cUst  Anncllida . 

All  the  other  invertebrates,  as  the  Cephalopods  and 
pertinibranchiate  Gastropods,  most  ofthe  acephalous  Mol- 
mlt,  the  insects,  Arachnidans  and  Crustaceans,  the  Epl- 
t<«  sod  the  nematoid  Entoioa.  the  Echinoderma  and 
Medusa?,  are,  like  the  vertebrate  classes,  dioecious,  or 
composed  of  male  and  female  individuals. 

The  unnatural  hermaphrodites  may  be  divided  Into 
those  to  which  the  parts  peculiar  to  the  two  sexes  are 
Wended  together  in  different 
Wy  participates  of  a  neutral 


Irregularly  h™rt" 


HERPETOLOGY. 

HEBMODA'CTYLS.  (Gr.  Hermes,  a  river  In  Asia, 
and  dactylus,  a  date:  or  from  Ifassja,  Mercury,  and 
*««wA«,  finger  {  1.  e.  the  fingers  qf  Mercury.)  This 
term  has  long  been  applied  to  a  species  of  colchlcum 
tuber,  probably  that  ofthe  Colchicum  ltlyricum:  it  Is 
arly  heart-shaped,  and  has  a  furrow  upon  one 
of  tho  Colchicum  autumnale, 
re  of  gout :  it  is  imported  from 
Turkey,  and  was  formerly  esteemed  as  a  cathartic.  Some 
of  the  old  writers  who  are  fond  of  the  doctrine  of  signa- 
tures, compare  the  shape  of  the  hermodactyl  to  that  of  a 
gouty  finger,  and  have  recommended  its  efficacy  in  that 
disease. 

HERNANDIA'CEJE.  (Hernandia,  one  of  the  ge- 
nera.) A  small  natural  order  of  arborescent  Exogenr, 
inhabiting  the  Indian  Archipelago  and  Guinea.  They 
are  very  near  Thymelacete,  differing  only  In  their  fibrous 
drupaceous  fruit,  lobed  cotyledons  and  involucre ;  and  are 
very  different  from  Lauraceaf  AndMuristicacest,  to  which 
orders  they  have  been  referred.  The  leaves,  stem,  &c. 
are  slightly  purgative :  the  roots  of  Hernandia  are  an- 
tidotes to  the  Macassar  poison,  its  juice  la  a  depilatory, 
and  its  leaves  make  a  good  sort  of  tinder. 

HE'RNIA.    (Gr.  a  branch  J    A  rupture.  The 

term  is  generally  applied  to  a  tumour  arising  from  a  pro- 
trusion of  part  of  the  Intestines  or  omentum  Into  a 
composed  of  peritoneum :  the  groin,  or 


e  thigh,  below  Poupart's  ligament,  are  common 


le  organs  oc- 
and  an- 
tics of  the 


r-py  respectively  separate  halves  of  the  body 
press  on  each  lateral  moiety  the  characterist 


This  latter  and  very  singular  kind  of  hermaphroditism 
^  hitherto  been  found  only  In  Insects  and  Crustaceans, 
la  the  rs tracts  from  the  Minute  Book  of  the  Linnsntn 
Sorirty ,  piloted  in  the  14th  volume  of  their  Transactions, 
«  u  stated  that  Alexander  Macleay,  Esq.,  Sec.L.S.,  ex- 
kthitfd  a  curious  specimen,  showing  that  two  Papiliones 
ffrrrtd  to  distinct  families  by  Fabric) us  are  in  reality 
the  male  and  female  of  the  same  species.  This  specimen 
presented  the  forms  and  colours  or  both  sexes,  divided  by 
*  longitudinal  line  on  the  body ;  the  right  wings  and  side 


'4  the  body  being  as  in  the 
an<f  the  left  as  In  the 


j  (Pa 


F«hr.). 

In  Loudon's  Magazine  qf  Natural  History  (vol.  It. 
••♦H).  an  experienced  entomologist,  Mr.  J.O.West- 
»«>d.  hsW  given  descriptions  and  figures,  not  only  of  dl- 
"»4iate  hermaphrodites  (the  example  is  the  Bombys 
Ptvs\  but  also  of  quartered  hermaphrodites.  The  latter 
"Pilar  condition  is  exemplified  fn  a  specimen  of  the 
W»x  eastrensis,  in  which  the  right  wing,  left  antenna, 
™  left  ride  of  the  abdomen  are  male ;  the  left  wing, 
r?ht  antenna,  and  right  side  of  the  abdomen  arc  female : 
40,1  *gain  in  a  specimen  of  i tag-beetle  (Lucanus  cer- 
f«i.  in  which  the  left  jaw  and  right  elytrum  are  mas- 
culine, and  the  right  jaw  and  left  elytrum  feminine. 

In  most  dimidiate  hermaphrodites  the  left  side  Is  mas- 
culine ;  but  an  example  of  the  contrary  has  been  observed 
>»  Spkmx  popuii.  It  is  to  be  regretted  that  the  condition 
'*  the  internal  organ*  of  generation  cannot  be  ascertained 
m  the  above  singular  examples  ;  but  this  deficiency  is  In 
*jnw  degree  supplied  bv  the  results  of  Dr.  XichoU'a 
*>*ction  of  an  hermaphrodite  lobster  (Phitos.  Trans. 
(ml.  p.  290. ),  in  which  a  testis  was  found  on  that  side  of 
r*  b°dy  which  exhibited  externally  the  male  character- 
*bet,  and  an  ovarium  on  the  opposite  side. 

In  Botany,  hermaphroditism  Is  the  rule,  and  a  sepa- 
r*1«>  of  sexea  the  exception,  in  the  structure  of  flowers 
»  r<-productlve  organ*. 

HERMETIC  ART.    The  Imaginary  art  or  science 

wehemv;  so  termed  from  Hermes  Trismcgistus,  a  pcr- 
of  questionable  reality,  looked  up  to  by  the  al- 
armists as  the  founder  of  their  art.  Some  spurious 
taring  his  name  are  still  extant.    See  Alc  hemy. 

HERMETIC  SEAL.  When  a  vessel  or  tube  Is  per- 
£tly  closed  by  fusing  its  mouth  or  extremity,  it  is  said 

HF.'R^TsJor  E^REMITES.   (Gr.  s^tsssr,  desert.) 

W  of  Christianity,  secluded 
>r  devotional  purposes,  be- 
to  solitary  and  desert  places  (ienuit), 
their  name.   In  the  first  five  centuries  of  our  era 
of  persons  was  extremely  numerous  ;  nor  have 
is  been  wanting  in  later  ages  who  have  under- 
time the  same  privations  with  the  same  mistaken  views, 
u*e  acquired  great  reputation  for  sanctity  In  conse- 
(See  Gieselrr's  Text  Book,  vol.  I. ;  Jlidddle's 


trutian  Antiquities,  1H39,  p.  743. ;  Herihertus,  Vitst  Pa 
et  Eremitarum,  IGW;  Car  actus,  IUustrium 
^retarum  Elogia,  1625;  A" J»c.  Mctropolitana.) 


situations.  Other  viscera  may  also  occasionally  form 
hernial  tumours.  When  the  condition  of  the 
Is  such  that  the  parts  cannot  be  reduced  or  i 
the  abdominal  cavity,  the  hernia  Is  said  to 
laied,  and  In  that  case  the  passage  through  the  I 
is  Interrupted ;  there  Is  sickness  and  constipation ;  and 
Inflammation,  and  even  mortification  of  the  part  ensue, 
unless  by  an  operation  the  cause  of  the  stricture  is  re- 
moved and  the  gut  returned.  What  Is  termed  congenital 
hernia  Is  the  protrusion  of  a  portion  of  Intestine  along 
with  the  testicle  in  its  descent  through  the  abdominal 
ring  into  the  scrotum.  Where  a  rupture  exists  in  early 
infancy,  it  li  commonly  referable  to  this  cause.  The 
surgical  history  of  ruptures  is  a  very  complicated  and  ex- 
tensive, bat  highly  Important  subject :  it  has  been  ably 
iUustrated  by  several  eminent  practitioners,  who  havo 
published  treatises  upon  their  causes  and  treatment. 

HE'RO.  (Gr.  j(uc-)  Lennep  derives  It  from  the  verb 
su*m,  I  lift.  But  the  root  of  it  is  probably  to  be  found  in 
the  same  original  word  which  appears  in  the  Latin  her  us, 
master  ;  Germ,  ari-mann ;  perhaps  the  Sanscrit  sura. 
The  heroes  of  the  Greeks  were  deceased  mortals  to  whom 
divine  honours  were  paid.  It  is  probable,  indeed,  that 
such  was  the  origin  of  their  gods  themselves  (see  Poly- 
theism); but  if  so,  hero  worship  was  a  secondary  or  added 
system,  which  grew  up  In  a  later  age.  The  word  "  hero," 
In  Homer,  is  simply  synonymous  with  warrior;  nor  is 
there  any  trace  (at  least  In  the  Iliad)  of  hero-worship. 
It  seems  to  have  commenced  not  long  after  the  compos!  • 
tion  of  that  poem.  The  last  to  whom  any  honours  ap- 
proaching to  divine  seem  to  have  been  paid  were  the 
Athenians  slain  at  Marathon.  The  heroic  age, commonly 
so  called  in  Grecian  poetry,  seems  to  have  ended  with  the 
descendants  of  those  who  returned  from  Troy.  (  IVach- 
smuth.  Hist.  Anthj.  qf  the  Greeks  i  ThirtwaWs  History  qf 
Greece,  chap.  6.  Carlyle's  Hero  Worship) 

HERO'DIANS.  A  sect  existing  among  the  Jews  at 
the  period  of  our  Saviour's  preaching.  (See  Matthew, 
c.xvi.;  Mark,  c.  viil.  v.15.)  Much  doubt  exists  as  to  their 
history  and  tenets:  some  commentators,  both  ancient  and 
modern,  imagine  that  they  were  fanatics,  who  regarded 
Herod  the  Great  as  the  Messiah  ;  others,  that  they  were 
a  mere  political  party,  attached  to  the  family  of  Herod  ; 
while  a  third  opinion  (Bergier,  Dictionnaire  de  Tk(ologie) 
Is,  that  they  supported  some  innovations  attemptedby 
Herod  in  the  religious  observances  of  the  count 
partial  Introduction  of  Pagan  usages.  (See 
History  of  Christianity,  i.  311.) 

HERO'IC  VERSE,  that  appropriated  to  epic  or  heroic 
poetry:  In  Greek  and  Latin, the  hexameter.  In  English. 
Italian,  and  German,  the  iambic  of  ten  syllables,  either 
with  or  without  the  additional  short  syllable.  In  French, 
the  iambic  of  twelve  syllables.   See  Epic,  Hexameter. 

HE'RPES.  (Gr.  if*t».  to  creep.)  A  cutaneous  dis- 
ease, consisting  of  clusters  of  minute  vesicles  generally 
containing  a  brownish  or  milky  lymph  :  in  about  eight  or 
ten  days  they  scab  off.  and  other  crops  appear.  It  is  not 
limited  to  any  part  of  the  body,  but  is  generally  preceded 
by  more  or  less  fever  and  pain  or  Irritation  of  the  part. 
It  Is  often  called  the  tetters.  Another  form  of  it  consti- 
tutes the  shingles.  These  eruptions  are  sometimes  con- 
founded with  erysipelas,  from  which  they  arc  distinguish- 
ed by  the  want  of  tumefaction  and  considerable  consti- 
tutional symptoms,  and  by  the  natural  state  of  the  skin 
between  the  crops  of  eruption :  they  are  distinguished 
from  some  similar  eruptions  by  the  Tericular  form  of  the 
cuticular  elevations  at  their  first  appearance,  by  their 
regular  progress,  and  limited  duration. 

TlE'RPETO'LOGY.   (Gr.  'thirst,  a  reptile ;  a 
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HERPETON. 

discount.)  That  branch  of  science  which  treats  of  the 
history  of  reptiles. 

HE*RPETON.  (Gr.  1<t%th,  a  reptile.)  A  genus  of 
serpents,  allied  to  Kryt ;  and  character!  z«*d  by  two  toft 
prominence*  covered  with  scales  which  are  appended  to 
the  muzzle.  Botanist*  hare  a  hcrpcton  which  is  a  section 
of  Viola. 

HE'RRING.  (Germ,  heer,  an  army;  in  reference 
to  the  groat  numbers  in  which  the  fishes  so  called  appear, 
at  stated  seasons,  along  our  coasts.)  The  name  is  com- 
monly applied  to  two  distinct  but  closely  allied  species 
of  the  genus  Clupca.  Linnseus :  to  they  one  Mr.  YarreU 
restricts  the  name  of  Clupra  harengus ;  the  other  is  de- 
nominated Clupea  Leachii.  in  commemoration  of  the  ex- 
cellent naturalist  who  first  appears  to  have  beena  ware 
that  our  coast  produced  a  second  species  of  herring. 

The  genus  Clupea  is  so  nearly  allied  to  the  genus  Salmo 
that  they  are  both  included  hi  the  same  natural  family, 
under  the  name  or  Hateooids,  by  M.  Agassis ;  the  princi- 
pal external  difference  consists  in  the  absence  of  the 
small  adipose  dorsal  fin  in  the  Clupea.  But  hi  the  clu- 
peoids,  as  in  the  salmon  tribe,  the  upper  maxillary  as 
well  as  the  intermaxillary  bones  enter  Into  the  formation 
of  the  mouth,  and  are  both  armed  with  teeth  |  the  body 
is  always  covered  with  numerous  scales;  and,  in  the 
greater  number  of  the  herring  tribe,  there  is  an  air- 
bladder,  and  the  duodenum  is  complicated  with  many 
easca,  or  pyloric  appendages. 

The  annual  migration  of  the  herring  is  not,  as  has 
been  described,  from  one  latitude  to  another,  but  simply 
from  a  deeper  to  a  shallower  part  of  the  ocean.  The 
common  species,  impelled  by  the  stimulus  of  the  in- 
creasing burthen  of  milt  or  row,  quits  the  deeper  recesses 
of  the  ocean,  where  it  has  passed  the  winter  and  spring 
months,  and  approaches  the  shallower  water  near  the 
coasts,  where  the  ova  may  be  deposited,  and  impregnated 
with  the  requisite  amount  of  heat,  light,  and  oxygen  for 
their  development. 

The  common  herring  visits  different  parts  of  our  coast 
in  autumn,  generally  earlier  on  the  southern  than  on  the 
northern  localities,  and  deposits  its  ova  and  spawn  to- 
wards the  end  of  October.  In  this  state  the  fish  are 
termed  "  shotten  herring,"  and  they  retire  from  the  shore 
into  deep  water. 

Leach's  herring  has  a  different  season  of  sexual  migra- 
tion. "  It  is  found."  says  Mr.  Yarrell,  "  heavy  with  roe 
at  the  end  of  January,  which  it  does  not  deposit  till  the 
middle  of  February  Its  length  is  not  more  than  seven 
inches  and  a  half,  and  its  depth  near  two  inches." 

During  the  long  period  in  which  the  herring  stays  In 
deep  water,  the  shoals  occasionally  travel  so  far  as  to 
appear  at  the  next  season  of  ovlpositlon  at  a  different 
part  of  the  coast  from  that  where  they  were  previously 
abundant.  Hence  the  herring  has  been  described  as  a 
most  capricious  fish  ;  and  it  is  truly  «aid,  "  that  there  U 
scarcely  a  fishing  station  round  the  British  islands  that 
has  not  experienced  In  the  visits  of  this  fish  the  greatest 
variations,  both  as  to  time  and  quantity,  without  any  ac- 
countable reason. 

Herrings  are  taken  In  drift  nets,  and  during  the  night. 
The  stretching  of  the  nets  in  the  daytime  is  forbidden,  as 
it  is  supposed  that  the  practice  would  alarm  and  drive 
away  the  shoal.  The  darkest  nights,  and  a  breese  that 
ruffle*  the  surface  of  the  water,  are  the  circumstances 
which  most  favour  the  capture  of  the  herring. 

HERRING  FISHERY.   See  FisHBaita. 

HE'RRNHUT.  (Ger.  herr.  the  Lord;  hut,  protec- 
tion.) An  establishment  In  Upper  Lusatia,  comprising. 
It  is  said,  at  present  120  houses,  and  1.V00  inhabitants, 
which  was  founded  by  a  few  Moravians  about  the  year 
172*2,  under  the  patronage  of  Count  Zlmendorf.  The 
principles  of  the  society  thus  formed  are  seclusion  from 
the  world,  the  enjoyment  of  a  contemplative  life,  and  the 
in,  ,T»  of  a;l  g.».u  in  common,  it,  members  are 
bound  together,  under  the  title  of  Moravian  Brethren,  by 
strict  laws  and  observances.  Accusations  have  been 
thrown  out  against  them  of  their  indulging,  in  their  re- 
tirement, in  many  licentious  practices ;  but  It  is  certain 
that  their  industry  supplies  many  of  the  markets  of  Ger- 
many with  various  useful  and  ornamental  articles  of  han- 
diwork ;  that  their  seal  has  prompted  them  to  establish 
affiliated  societies  in  many  parts  of  Europe  and  America  . 
and  that  in  religious  matters  they  are  neither  extravagant 
themselves,  nor  Intolerant  of  others.  (Sec  Mosheim, 
vol.  vl.) 

HERSR.  HERSI'LLON.  In  Fortification,  a  lattice 
or  portcullis  armed  with  spikes,  to  block  up  a  gateway, 
or  impede  the  march  of  an  enemy. 

HER'THA  (sometimes  written  Aertha,  Aortha,  ana 
Eorthe).  In  German  Mythology,  the  name  generally 
assigned  In  modern  times  to  the  chief  divinity  of  the 
ancient  German  and  Scandinavian  nations.  She  was 
worshipped  under  a  variety  of  names,  of  which  the  chief 
were  exactly  analogous  to  those  of  Terra,  Rhea,  Cybele, 
and  Ops,  among  the  Greeks  and  Romans.  Long  before 
the  Christian  era  the  knowledge  of  Hertha  appeared  to 
have  been  extended  over  a  great  portion  of  northern 
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Europe  ;  for  in  his  work,  De  Moribus  Qt 
c.  40.,  in  which  the  reader  will  find  a  graphic  description 
of  the  peculiarities  of  her  worship,  Tacitus  speaks  of 
the  wonderful  unanimity  which  tribes  that  had  no  other 
feature  in  common  displayed  in  worshipping  this  godden, 
whom  he  designates  Hcrthus,  or  Mother  Earth.  Htr 
chief  sanctuary  was  situated,  according  to  the  same  autho- 
rity, in  a  sacred  grove  in  an  island  of  the  ocean,  m  insula 
oceani,  which,  by  some  writers,  has  been  supposed  to 
be  Riga,  and  by  others  Zetland  or  Heligoland  ;  but  no  m ■>- 
dern  researches  have  been  able  accurately  to  Ax  its  loca- 
lity. A  great  deal  of  curious  information  upon  this  subject 
is  to  be  found  in  Grimm's  Deutsche  Mythulogie,  chap.  x.< 

HESPE'RIA.  (Gr.'£m(m,  Evening;  the  name  of 
the  daughter  of  Atlas.)  A  genus  of  butterflies,  now  the 
type  of  a  family,  including  several  subgenera,  to  some  of 
which  belong  the  British  species,  eight  or  ten  in  number. 

HESPE'RIDES.  In  Greek  Mythology  the  daughters 
of  Night,  or  the  granddaughters  of  Hesperu*  thebrother  of 
Atlas,  three  or  seven  in  number,  possessors  of  the  fabulous 
garden  of  golden  fruit  watched  over  bv  an  enchanted  dragon 
at  the  western  extremities  of  the  earth.  Such  at  least  Is 
the  most  ordinary  form  of  the  fable,  but  it  Is  very  variously 
represented ;  and  these  varieties  are  collected  by  M. 
Massieu.  in  a  very  complete  dissertation  on  the  subject, 
in  vol.  |H.  of  the  Mhttaires  de  V  Ac.  de*  Imcrip.  et  Belle, 
Lettret.  There  are  also  some  observations  on  the  sub- 
ject in  vol.  xviii.  n.54.  There  is  a  difference  aroonic 
the  mythologists  whether  the  treasures  of  the  llesperido 
were  in  reality  fruit  or  sheep,  the  word  *****  signifying 
either  (Diod.  Sic.  lib.  v.)  ;  but  the  former  is  the  received 
form  of  the  story  among  the  poets^(Oe*rf.  MetamA .; 

of  Milton, 

H«speni*  and  hVa  danahtm  thror, 
Singing  around  the  goldco  tree 


his  *»r >.«  w%fn»  stkurm/  flxl«»n«, 

*.*>.*  fttXsvri,  fifirm  n  iiriftn  um**m. 

Some  have  explained  this  pleasing  fable  by  the  groves  of 
orange  and  lemon  trees,  known  to  the  Greeks  only  in  the 
western  parts  of  Africa. 
HESPERI'UIUM.  In  Botany,  a  many-celled,  few- 
iperior,  indehiscent  fruit,  covered  by  a  spongy 
rind  ;  the  cells  easily  separable  from  each 
sining  a  mass  of  pulp,  in  which  the  se. 
emliedded  —  example,  the  orango. 

HE'S YCHASTS.  (Gr.  nevXmwrm,  from %0*x>:  fukt ; 
QuietisU.)    In  Reel.  History,  a  singular  class  of  U 


who  were  established  In  the  loth  century  In  some  of  the 
Greek  monasteries  of  Mount  Athos.  They  pi 
have  attained  a  perfect  interior  life  of  devotional 
by  intense  contemplation.  One  of  their  maxims,  appa- 
rently derived  from  some  of  the  strange  practices  of  the 
Indian  ascetics,  directs  the  disciple  to  "  raise  his  spirit 
above  all  vain  and  transient  things,  repose  his  head 
on  his  breast,  and  turn  his  eyes  with  his  whole  power  of 
meditation  upon  his  navel."  Hence  these  visionaries  de- 
rived the  nickname  of  0*k*«  '  «v->"  "r  UmbUicarii:  they 
were  also  termed  Thaborites,  from  their  uotion  respecting 
a  divine  light  inhabiting  the  heart  of  the  devotee.  (H  ad- 
dington's flist.  of  the  Church,  chap,  xxvi.) 

HET,£'RI  A.  ( From  the  Greek  irm.fua..  derived  from 
iraufsr,  a  companion . )  This  word  is  frequently  used  by 
classical  writers  to  signify  an  association  of  any  descrip- 
tion ;  thus  the  fraternities  of  the  early  Christian*  are 
called  HeUrriic.  In  modern  times  two  celebrated  avi- 
ations among  the  modern  Greeks  have  assumed  the  name 
The  first  was  the  Hetzeria  of  the  Philomusoi,  or  Friend*  of 
the  Muses  ;  a  society  formed  for  the  purpose*  of  education 
(it  is  said) 


i)  by  CapodiMrias,  about  IHI4  :  it  fi- 
at Athens  and  Miliar  in  Tbessaly.  and 
imeMO.OOO  associates.  It 
in  1821  ;  but  renewed  In  1824,  wh. 
hands  of  the  Greeks.  The  mor 
Hcurriaowe*  Its  foundation  to  the  celebrated  Rigas.who 
died  in  1798.  It  was  renewed  about  l*lfi.  extended  its, 
ramifications  through  all  Greece,  and  produced  the  Greek 
revolution,  begun  by  Ypsilanti  in  1821. 

HETEROCE'PHALOUS.   (Gr.ivf<«.  ihjWosm,  and 
ahead.)    In  Composite  plants,  when  some  flower 
heads  are  male  and  others  female  in  the  same  individual. 

HE'TEROCHRO'MOUS.  (Gr.  trtf**,  and  zt-P*' 
colour.)  When  in  a  flower-head  the  florets  of  the  centre 
or  disk  are  different  In  colour  from  those  of  the  circum- 
ference or  ray . 

HE'TERODOX  (Or.tr^,  and  &•£•*,  opinion),  sig- 
nifying a  person  who  holds  opinions  different  from  some 
standard  with  which  they  are  compared,  la  opposed  in 
theological  language  to  orthodox,  one  who  holds  the  right 
opinion.  The  standard  of  orthodoxy,  by  which  rail  hete- 
rodox opinions  must  be  tried,  resides,  humanly  speaking, 
in  the  judgment  of  each  particular  sect  of  believers,  it 
is,  however,  generally  allowed  to  represent  the  highest 
t  interpretation  of  the  creeds  which  were  re- 
»  ancient  church,  and  iu  England  is  conceded  by 
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HETEROGAMOUS. 

wwral  content  to  what  it  called  the  High  Church  party. 
\-.<  D.e  of  t!ie*c  tfrtm  l«  said  to  have  conn-  into  fashion 
I  In  the  beginning  of  the  last  century,  when  there 
a  party  within  the  church  who,  fromhthe  laJklt^ 

» raTlty  oVt he  %l"et»7?heyitllok0o(nit ^namrVand'authS 
ritj,  were  styled  I^ltudlnarians.  The  High  Church  or 
Orthodox  party,  on  the  other  hand,  were  those  who 

i  •!...f  <>|  portion  to  the»e  innovator*  to  an  extreme 
length,  hut  contented  thrm»elve«  with  branding  the  other* 
rith  the  title  of  Heterodox,  a*  a  milder  terra  than  that  of 
heretical,  to  which  they  would  probably  have  been  tub- 
jert«d  in  earlier  and  more  violent  times. 

HETERO'GAMOUS.    ( Gr.  and  ymua,  mar- 

neff  .)   In  Grasses,  when  the  arrangement  of  the  sexes 

ii  liffirrent  in  different  spikelets  from  the  same  root,  as 
in  Indropopcm :  in  Composite  plants,  where  (be 
sre  tf  different  sexes  in  the  same  flower-head. 

HETF ROC. E'NEOUS  ATTRACTION, 
sirr.  fHmiCAL. 

HETEROGENEOUS  QUANTITIES,  In  Mathema- 
ne»,  are  »ueh  as  are  incapable  of  being  compared  to- 
pther  in  respect  of  magnitude,  as  lines  and  surfaces, 
mrkcM  and  solids,  Ac. 

HETERO»GVNA.  (Gr.  7cits#.  and  yv-«?  a  Jr-mnle.) 
A  tribe  of  Aculeate  Hyraenoptera.  In  which  the  females 
an- of  different  kinds ;  one  fertile,  the  other  Infertile,  called 

and  MuiiUkt*. 


HKTEROMF/RANS, 
^.alrg.)  Signifying  that 
•tincture  from  one  another.  The 
vp  m  called  which  have  five  joints  in  the  tarsus  of  the 
iru  and  second  pairs  of  legs,  and  only  four  joinU  in  the 
tmiH  of  the  third  pair.  Latrellle  divides  this  somewhat 
artificial  tcctioTJ  into  four  groups. 

1.  HrLatomri ,  having  the  wing-covers  hard,  wings  ge- 
nml  y  wanting,  claws  simple,  and  maxiltir  with  a  hook. 
—  Ei.:  I'muliidiT.  RlaptvLc,  TenebrkmidUr . 

2.  Tarkorncx,  having  the  wing-covers  hard,  wings  pre- 
iTit,  antenna!  perfoliate  or  clavate,  claws  simple,  maxilla? 
without  a  hook.  —  Ex. :  Diaper  idar,  Cotryvtitdic. 

1.  Stenelytret,  having  the  wing-covers  hard  and  con- 
tracted posteriorly,  wings  present,  antenna*  simple, claws 
itmple  or  toothed.  —  Ex. :  Hetopidtr,  Ciileliikr,  Ac. 

4.  Trackelidsi,  having  the  whig-covers  flexible,  wing* 
prrxtit,  bead  inserted  upon  a  neck,  claws  bifid. —  Ex. : 
■Wfiv,  Mur  delta.  Hona,  Lagria,  Ac. 

HK'TEHOPODS.  Heteropoda.  (Gr.Ivtpr.  and  wss*. 
Joot.)  The  name  of  an  order  of  Gastropods,  compre- 
ssing those  which  have  the  foot  compressed,  and  in  the 
form  of  a  thin  vertical  fin  ;  as  in  the  Carinarta. 

HETE  HOTTER  AN  S,  lleteroptera.  (Gr.  «Vt<s<,  and 
rri^m.  a  rate. )  The  name  of  a  section  of  Hemlpterans. 
c  .mprrhroding  those  In  which  the  hemelytra  terminate 

^HEtViTo^ScTl^  ( Gr.TetMr, 

«*o**i-r,  and  ram,  shadow.)  An  epithet  applied  by  the 
sarient  geographers  to  the  inhabitants  of  the  two  tem- 
perate tones,  because  their  shadows  at  mid-  day  are  always 
projected  in  the  same  direction  in  respect  of  them  selves, 
out  in  opposite  directions  in  respect  of  each  other  ,  in 
'  <  t  >  the  north,  and  in  tin-  other  to  the  mwih. 
HP.TERO*TROPAL.  (Gr.  *«<•»•.  and  efsvw,  I  htm.) 
A  term  applied  to  the  embryo  of  a  seed  when  the  former 
lies  across  the  latter ;  that  Is  to  say,  neither  pointing  to 
it*  base  nor  apex . 

HE'XACHORD.  (Gr.  if,  and  xK**>  )  ,n  Music,  a 
progression  of  six  notes,  to  which  Guiuo  attached  the  syl- 
lable* Mi,  re.  tni.Ja.  tot,  la.  The  hexachord  is  also  called 
I  tixth  ;  and  is  twofold,  greater  and  less.  The  former  is 
composed  of  two  greater,  two  less  tones,  and  one  greater 
•em/tone,  making  five  intervals  ;  the  latter  of  two  greater 
t"se».  otic  lesser  and  two  greater  semitones. 

HEXAF.'DRON.or  CUBE.  (Gr.ff.fix.andtWie*/.) 
One  of  the  five  regular  or  Platonic  solids,  so  called  from 
It*  hav  ing  tit  faces.  The  whole  surface  of  a  hexaedron  is 
1  to  i«  times  the  square  of  the  radius  of  the  inscribed 
to  8  times  the  square  of  the  radius  of  the 
phere.  Itt  solid  content  is  &  times  the 
of  the  inscribed  sphere.  The  other  four  regular 
l  arc  the  tetraedron  or  pyramid,  the  octaedron,  the 

,  and  the  icosaedron. 
'XAGON.  (Gr^if.  and  ytnim,  angle)  ] 
f,  a  plane  figure  bounded  by  six  straight  line*, 
inese  are  equal,  the  hexagon  Is  regular.  The  side  of  a 
frpilar  hexagon  is  equal  to  the  radius  of  its  circumscribing 
'"irrlc.a  property  which  has  numerous  useful  applications. 
The  area  is  equal  to  the  square  of  the 
the  constant  number  TO&M/Hi ; 
kxlf  the  Urgent  ofGO°. 

HEXA'METER.  (Gr  .if.  and  *mt{»*.  tnr.mur,  i  The 
most  Important  species  of  verse  used  by  the  Greeks  and 
It  man*.  It  consisted  of  six  feet,  either  dactyls  or  spon- 
dees, which  might  be  used  indifferently  in  any  part  of  the 
v*rse ;  with  two  Important  exceptions,  that  the  last  foot 
•tut  iu variably  be  a  spondee,  and  the  last  but  one  a  dactyl . 


HIERA  PICRA. 

In  some  instances  a  spondee  i»  introduced  into  the  A  Ah  foot, 
or  last  but  one ;  a  licence  which,  If  judiciously  used,  gives 
an  agreeable  variety  to  the  otherwise  unbroken  fall  of  the 
verse,  which  Is  thence  termed  spondaic.  (See  Foot, 
CffsrjRA.)  Hexameter  verse  was  employed  on  almost 
every  topic  to  which  poetry  can  be  applied.  In  modern 
times  several  poets  of  France,  England,  and  Germany  have 
attempted  to  introduce  this  measure  into  the  language  of 
their  respective  countries.  The  few  specimens  we  have 
seen  of  It  In  French  appeared  to  us  wholly  unsuccessful. 
The  little  countenance  given  to  the  attempts  made  by 
Dr.  Southey  and  others,  to  Introduce  it  among  ourselves 
It  conclusive,  we  think,  against  its  ever  being  generally 
adopted  in  England ;  but,  on  the  other  hand,  It  has  been 
cultivated  in  Germany  with  great  success,  as  the  Her- 
mann and  Dorothea  of  Goethe,  and  many  other  ex* 
amples  that  might  be  cited,  abundantly  prove.  How  ad- 
mirably the  spirit  of  this  measure  had  been  caught  by  the 
learned  Voss,  and  transfused  into  his  translation  of  the 
great  Virgilian  and  Homeric  poems,  is  known  toeveryscho- 
Ur ;  and  a  similar  Instance  may  be  seen  In  a  beautiful  little 
poem  In  the  same  language,  called  Hannchen  ttnd  die 
KUchlein,  by  Eberhard.  The  qualities  and  effect  of  the 
hexameter  have  been 'well  di-M-rilx-d  hy  Schiller  In  the 
following  distich,  of  which  we 
lation  by  Coleridge ; 

"  to  be  tnc 


uii;iui  u|'|«»ii.ff 

side  multipliexilnto 


.  Rev.  vol.  xlli. ;  and  Edin.  Rev.  vol.  xxxv.) 
HEXA'NDHOUS.    ( (ir.  if,  and  m,rt,  a  male.)  Any 
flower  having  six  stamens. 

HE'XAPLE.  (Gr.  if.  and  .tA<*>,  /  explam.)  The 
combination  of  six  versions  of  the  Old  Testament  by 
Origen  Is  so  called:  via.,  the  Septuagint,  Aqutla.  Theo- 
dotian,  Symmachus,  one  found  at  Jericho,  and  another 
at  Nicopolls.    See  Biolical  History.  Ac. 

HE'XAPODS,  //cxo/kx/o.    (Gr.  if.  and  est*,  a  Joot.) 
A  name  applied  by  Mr.  Kirby  to  a  sub-order  of  ," 
insects,  including  those  which  have  not 
legs. 

HE'XASTYLE.  < 'Gr  if.  and  rrZ>*(.  a  column.)  In 
Architecture,  that  species  of  temple  or  other  building 
having  six  columns  in  front. 

HIA'TUS.  (I*at.  yarning,  gaping.)  A  word  which 
has  passed  into  several  modern  languages.  In  Diplomatics 
and  Bibliography,  It  signifies  a  deficiency  in  the  text  of 
an  author,  as  from  a  passage  erased,  worn  out,  Ac.  In 
Grammar  and  Prosody,  it  properly  signifies  the  occurrence 
of  a  final  vowel,  followed  Immediately  by  the  initial  vowo 
of  another  word,  without  the  suppression  of  either  by  an 
apostrophe.  This,  in  Greek  and  Latin  poetry,  was  only 
admissible  in  certain  excepted  cases  ;  as  where.  In  Greek, 
a  final  long  vowel  is  succeeded  by  an  initial  short  vowel, 
and  becomes  sometimes  short  by  position  ;  or  In  ' 


(tee  Cacsi  ka)  gave  an 
to  the  first  vowel,  as  in  the  celebrated  line, 

•*  Ter  sunt  email  hmponere  Pello  Ossam." 
which  affords  an  Instance  of  both,  the  first  hiatus  being 
occasioned  by  the  csrsura ;  the  second,  an  imitation  of  the 
Greek  prosody.  In  French  the  hiatus  is  carefully  avoided  : 
m  English  less  so,  although  by  the  more  accurate  potts 
•till  regarded  as  a  blemish,  except  in  some  instances  where 
a  long  vowel  is  followed  by  a  snort  one.  The  worst  spe- 
cies of  hiatus  is  where  the  same  vowel  sound  Is  repeated. 

HIBI'SCUS  (for  Hybrlscus ;  Gr.  vZVt,  haughn- 
tuu).  A  genus  of  very  handsome  plants,  belonging 
to  the  Malvaceous  order,  with  unusually  large  and  showy 
flowers.  They  arc  numerous  in  the  tropics,  where  they 
generally  form  fine  trees ;  but  some  of  the  species  are  only 
annual.  Of  the  latter  II.  trionum  is  a  commonly  cul- 
tivated plant,  known  In  the  seed-shops  under  the  name 
of  bladder  katmia.  Very  few  of  the  species  arc  of  any 
interest.  II.  Svriacus  is  the  AlOuta  fruici  of  shrub- 
beries ;  //.  abetmosehus  yields  the  musk-seed  of  phar- 
macy ;  and  //.  etculentut,  the  Gobbo  or  Ochro  of  the 
tropics,  bean  setd-ve»>el»  abounding  SO  DUKk  bj  U* 
cilage  as  to  be  a  common  Ingredient  in  the  soups  of  the 
hotter  climates  of  the  world.  //.  Rota  tinensit,  a  Chinese 
plant,  is  remarkable  for  the  property  possessed  by  its 


flowers  of  dyeing  black. 
HID  A'LGO.    A  Spanish  nobleman  of  the  lower 


literally  "  hijo  d'algo,"  son  of  somebody :  in  Porti 
"  fldalgo."  It  is  absurdly  derived  by  B.  St.Vincct 
"  hijo  dc  goto."   The  title  is  now  obsolete. 

HIDE.  (Germ,  haut.)  This  term  is  limited  In  com- 
merce to  the  strong  and  thick  skin  of  the  horse,  ox,  and 
other  large  animals. 

HIDE-BOUND.    In  Farriery,  applied  to  a  certain 
disease  of  cows  aud  horses  in  which  the  skin  adheres  to 
their  sides. 
HIDE  OF  LAND.   See  Htdi. 
HI'ERA  PICRA.  (Gr.        tacred,  and bUlrr.) 
A  compound  of  aloes  and  r 
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by  an  eagle,  the  Initial  letter  of  the  Kgypti.ni  word  " 
( A  horn)  being  A  ;  and  to  forth.  Twenty- nine  elen 
■oundi  were  thus  represented.    But  the  writer  n 


HIERARCHY. 

HI'ERARCH  Y  (Or.  ;•<*,  and  •»%*»,  Ink),  Is  a  general 
term,  comprehending  the  various  ranks  and  orders  of  the 
sacred  ministry,  whether  or  angels,  according  to  an  an- 
cient opinion,  or  of  the  pastors  >f  the  church  of  God  upon 

earth. 

HIEROGLY'PHICS.  (Gr.  *sf*r.  taered,  and  yk&fm, 
J  engrave.)  Sculpture- writing  or  picture-writing;  i.e. 
the  expression  of  a  series  of  ideas  by  representations  of 
risible  objects.  The  name  is  more  peculiarly  applied  to 
a  species  of  writing  in  use  among  the  ancient  Egyptians. 
According  to  the  system  of  Champollion,  the  hieroglyph- 
ical writing  of  the  Egyptians  consists  of  three  different 
species  of  characters:  —  !.  The  hieroglyphic,  properly  so 
railed,  in  which  the  representation  of  the  object  conveys 
the  idea  of  the  object  itself ;  either  entire,  or  in  mi  jjj1™**1 

denoting  common  visible  objects.  These  are  termed  by 
Champollion  figurative,  and  divided  inlojignratirf  primer, 
figurative  conventional,  and  figurative  abridged.  ».  The 
second  class  of  hieroglyphical  characters  consists  of  those 
which  represent  ideas  by  images  of  visible  objects,  used  as 
symbols ;  and  these  are  generally  employed  in  the  ex- 
pression of  abstract  ideas  or  complex  modes:  as,  a  tumult, 
represented  by  a  man  throwing  arrows  ;  adoration,  by  a 
censer  containing  incense,  &c.  In  some  of  these  the  con- 
nectlon  between  the  type  and  antitype  is  obvious  ;  in 
others,  it  depends  on  associations  which  are  not  under- 
stood by  us,  and  consequently  cannot  be  traced.  These 
characters  are  what  the  Greeks  more  peculiarly  termed 
hieroglyphics:  they  are  called  by  Champollion  symbolical . 
8.  The  third  class  consists  of  phonetic  characters,  in  which 
the  sign  represents  not  an  object  but  a  sound.  This,  ac- 
cording to  Champollion,  was  effected  by  the  following 
device.  The  figure  representing  a  letter  was  the  likeness 
of  some  animal  or  other  object  of  which  the  name  began 
with  that  letter.  Thus  Champollion  has  constructed  an 
of  initials,  in  which  the  letter  A  is  represented 

eagle" 
lementary 
was  not 

con  lined  to  the  use  of  one  representative  of  a  letter  only. 
At  Qrst  sight  It  would  appear  that  all  objects,  the  initial 
of  whose  name  was  a  particular  letter,  might  be  used  to 
express  that  letter;  but  custom  seems  to  have  applied 
only  a  certain  number  of  objects  to  this  use  :  some  letters 
have  eighteen  or  nineteen  known  representatives,  others 
six  or  seven.  In  selecting  out  of  these,  the  writer  seems 
to  have  been  guided  by  notions  of  what  was  suitable  in 
reference  to  the  word  which  he  was  writing  ;  as,  for  ex- 
ample, the  S  in  the  word  Si,  son,  is  commonly  represented 
by  the  figure  of  a  goose,  on  account,  according  to  Horus 
Apollo,  of  the  supposed  attachment  of  that  bird  for  its 
young.  The  honour  of  the  recent  progress  made  in  the 
explanation  of  hieroglyphical  writing  is  divided  between 
the  English  orientalist  Dr.  Young,  and  the  Frenchman 
Champollion  ;  but  the  latter  appears  to  have  had  no  small 
share  in  the  original  discoveries,  as  well  as  to  have  carried 
the  science  to  a  high  degree  of  cultivation.  Besides  the 
hieroglyphic  character,  the  Egyptians  used  the  hieratic 
and  demotic,  which  were,  both  of  them,  conversions  of  the 
hieroglyphic  tntoa  kind  of  current  hand  :  the  Litter  nearly 
alphabetical.  The  most  civilised  people  of  America,  the 
Mexicans,  at  the  time  of  the  Spanish  conquest,  had  ad- 
vanced as  far  as  the  discovery  of  hieroglyphical  or  pic- 
ture writing,  although  they  did  not  possess  a  written  al- 
phabet. The  Chinese  writing  was,  originally,  wholly 
ideographic  ;  i.e.  expressing  ideas  by  symbols  (answer- 
ing to  the  second  class  of  Egyptian  hieroglyphics,  with 
some  admixture  <>f  the  first).  But  in  |in»  i  v,  of  time 
the  greater  part  of  the  characters  have  become  simply 
phonetic.  (See  Dr.  Young's  "  Egypt"  in  the  Enc.  But., 
and  his  ''Account  of  Recent  Discoveries,"  1823;  the 
works  of  Champollion ;  Jablonski,  Pantheon  JEgypti- 
acum  ;  Quart.  Review,  vols,  xllll.  lili. ;  Edinb.  Rev.,  vol. 
xl  w.i  Salt's  Essays  ;  Scyftarth,  Rudtmenta  Ilieroglyphices, 

HlEROGRA'MMATlSTS.  (Literally  sacred  trrU 
lets. )  The  name  given  to  certain  Egyptian  priests  whose 
duty  it  was  to  decipher  hieroglyphics  and  preside  over 
the  religious  services. 

HIEEOMNE'MON.  (Gr.  iu*f*sAw.  an  observer  of 
sacrifices.)  In  Ancient  History,  the  title  of  one  of  the  two 
deputies  sent  to  each  meeting  of  the  Amphictyonlc  Council 
by  each  tribe  composing  that  confederacy.     His  office 


HIERO'NY  MITES,  or  JE R ON  Y MITES, 
from  its  patron  St. Jerome.    It  c 
religious  of  both 


An  order 
in 
The 


his  hermitage  at 

HI'K  ROPHA'NTES.    (Gr.  kW  and  c*„*.  I  show.) 
title  of  the  priest  who  initiated  candidates  at  the 
Mysteries.    He  was  necessarily  a  citixen  of 
i  and  held  the  office  for  life;  which  was  regarded 
as  one  of  high  religious  Importance.   (Meursius  on  the 


HIGHWAY. 

Eleus.  Mysteries ;  Potter's  Grecian  Antiquities,  vol. 
Mem.  de  t  Acad,  des  Inter,  vol.  xxi.) 

HIGH  CHURCH.  In  English  History,  an  eplth< 
usually  applied  to  those  opinions  which  tend  to  exalt  th 
ecclesiastical  power,  and  to  the  parties  which  embrac 
them.  According  to  Burnet  (  Times,  vol.  11.  p.  249.).  th 
term  "  high  church  party  "  began  to  be  used  about  th 
year  1700.  Those  who  belonged  to  it  were  at  that  time  cor 
sidered  to  be  unfriendly  to  the  settlement  of  the  nation  i 
the  Revolution,  and  disposed  toJacobitc  principles.  Und< 
Queen  Anne,  high  church  principles  were  for  a  short  tin 
in  the  ascendency  ;  but  after  the  accession  of  George  1 
in  17I-,  it  is  difficult  to  point  out  any  political  party  whk 
has  seriously  embraced  them.  But  in  matters  relating  I 
the  discipline  of  the  church  Itself,  a  "  high  church  "  and 
"  low  church  "  party,  the  former  attaching  more  and  tl 
latter  less  value  to  ecclesiastical  digniUei 


have  always  existed  in  the 

HIGH  COMMISSION,  COURT  OF.in  English 
tory,  was  erected  by  1  Hi.  c.  1.  as  an  ecclesiastical  tr 
biin.il.  without  power  to  fine  or  imprison.  Thecorami 
sioners  seem,  however,  to  have  committed  various  art* 
trary  acts  towards  the  end  of  that  queen's  reign.  On«- « 
their  warrants  was  declared  of  no  authority  in  42  Eli; 
Under  Charles  I.  it  assumed  enormous  and  illegal  power 
becoming  a  court  for  the  trial  of  all  manner  of  oflenri 
which  might  be  construed  as  ecclesiastical ;  and  was  or 
of  the  grievances  complained  of  and  abolished  by  tli 
Long  Parliament,  Mi  Car.  I. 

HIGHGATE  RESIN.  A  fossil  resin  discovered  o 
cutting  the  road  through  High  gate  Hill :  it  is  embedil- 
In  the  clay  In  detached  nodules. 

HI'GHNRSS.  A  title  first  attributed  to  bishops 
afterwards  to  European  kings  in  general  (succeeded  l> 
Majesty  in  the  sixteenth  century ), afterwards  to  sovereig 

f rinces  and  their  descendants.  The  title  of  "  Roys 
Ugliness  "  was  first  assumed  by  the  Duke  of  Orb-am 
brother  of  Louis  XIII..  in  IG3! ;  and  it  is  now  couferre 
on  all  royal  princes  and  princesses,  whether  In  the  diret 
line  of  succession  or  not.  The  elector  of  Hesse  Cmm 
and  the  grand  dukes  of  Germany  have  also  the  title  « 
royal  highness.  The  children  of  the  emperors  of  Russi 
and  Austria,  and  their  descendants,  are  styled  imperii 
highness  i  and  all  other  princes  not  Included  in  the  abor 
category  bear  the  title  serene  highness,  which  Is  a  liters 
translation  of  the  term  DurcUaucht,  by  which  they  ar 
addressed  in  Germany. 

HIGHWAY.  A  highway  is  a  way  over  which  th 
public  at  large  have  a  right  of  passage,  and  Includes 
horse  road,  or  a  mere  footpath,  as  well  as  a  carriage  no,' 
It  was  considered  formerly  that  no  way  which  did  no 
lead  to  a  market  town  was  a  highway  ;  but  it  is  now  settle 
that  any  way  common  to  all  people,  without  distlncti'ii 
Is  a  highway.  A  public  navigable  river  is  also  called 
highway.  The  right  of  the  public  in  a  highway  is,  bow 
ever,  a  right  of  passage  over  it,  and  nothing  more.  Th 
soil  itself,  and  all  the  profits  upon  it,  as  trees,  or  under 
neath  it,  as  mines,  minerals,  &c.  and  also  any  strips  n 
waste  land  lying  between  the  highway  and  the  lands  ad 
joining  it  on  cither  side,  belong,  in  moieties,  to  the  owner 
of  such  adjoining  lands.  But  it  such  strips  of  wast*  Ian. 
be  contiguous  to  or  communicate  with  an  open  common 
they  are  then  taken  to  be  part  of  the  common.  A  high 
way  may  originate  from  a  cont 


Interruption  from  th 
tion  of  it  by  him  to  the! 


public 
owner,  or  I 

use.  A  much  shorter  period  of  user  will  establish  a  righ 
in  the  public  than  a  right  in  any  private  person  to  a  way 
the  user  in  the  former  case  being  so  open  and  notoriou 
that  the  owner  of  the  land  may  fairly  be  presumed  to  hav 
had  early  notice  of  It,  and  to  have  assented  to  R  by  no 
opposing  it.  Accordingly,  a  public  way  may  be  acquire 
by  an  enjoyment  for  five  or  six  years,  although  twent 
years'  enjoyment  is  necessary  in  the  case  of  a  private  waj 
A  highway  may  also  take  its  origin  from  statute,  or  fron 
necessity.  A  highway  originates  from  necessity  when  th 
accustomed  line  of  highway  is  out  of  repair  so  as  to  b 
impassable ;  in  which  case  the  public  have  a  right  to  tra 
verse  the  adjoining  ground,  even  If  it  be  sown  with  grain 
The  duty  of  keeping  highways  in  repair  is  cast  by  th 
common  law  upon  the  occupiers  of  lands  in  the  parisl 
generally  ,  but  particular  persons  may  be  liable  to  repai 
by  prescription  or  tenure.  They  may  also  be  liable  ii 
resfieet  of  Inclosure  ;  that  is,  if  a  highway  be  free  fron 
fences  on  either  side,  and  the  owner  of  the  adjoiuing  Ian 
chooses  to  fence  It  off  from  the  highway,  he  will  then  b 
liable  in  respect  of  his  enclosure,  because  be  has  thereh 


deprived  the  public  of  using  his  land  as  a  way  of 
in  the  event  of  the  original  highway  be 
The  omission  to 


necessity 
mpassah! 
on  the  pai 


highways,  and  to  perform  upon  the 
called  statute  duty.   Surveyors,  also, 
pointed  In  furtherance  of  the  same  objects.  Highway 
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HIMANTOPUS. 

*f*  frequently  placed  by  the  legislature  under  the  juris- 
*rtioo  of  trustees ;  iuch  highway!  are  popularly  called 
*  turnpike  roads."    If  sufficient  material*  for  the  repair 
cf  roads  cannot  be  found  on  the  waste  lands  of  a  parish, 
the  surveyors  have  authority  to  take  them  from  the  lands 
d  auy  private  per  ion  ("  such  lands  not  being  a  garden, 
yard,  avenue  to  a  house,  lawn,  park,  paddock,  or  inclosed 
tarnation,  or  Inclosed  wood,  not  exceeding  one  hundred 
acres  In  extent "),  on  making  him  satisfaction  for  the 
tuterials  taken  away  and  the  damage  done,  to  be  ascer- 
tained by  the  Justices  at  special  sessions.   Any  expenses 
i-rurred  by  the  above  proceedings  may  be  reimbursed  to 
'It  wrrrrors  by  an  assessment  made  upon  the  occupiers 
in  the  parish,  under  the  authority  of  two  justices. 
The  laws  for  the  regulation  of  highways  hare  recently 
'  >n*.ilsdati-d  and  amended  by  the  '<\u  Will.  4.  c.  '<0. 
i prt  r',.»;<  ,u  t>  of  parliament,  and  by  tin-  common  law, 
the  county  at  large  were  bound  to  repair  a  public  bridge, 
and  alto  the  highways  at  the  end  of  such  bridge  to  the 
fttent  of  300  feet.  Trie  recent  act  provides  that  in  future 
*hea  any  bridge  shall  be  built  which  the  county  shall 
if  liable  to  repair, "  all  highways  leading  to,  passing  over, 
and  next  adjoining  to  such  bridge,  shall  be  from  time  to 
time  repaired  by  the  parish,  pemon,  or  body  politic  or 
corporate,  or  trustees  of  a  turnpike  road,  who  were  by 
Uv  before  the  erection  of  the  bridge  bound  to  repair  the 
highway."  A  moat  important  alteration  has  been  effected 
by  the  same  act  with  respect  to  the  creation  of  highways 
by  dedication.    Formerly,  as  appears  above,  if  land  had 
been  traversed  as  a  way  by  the  public  for  a  few  years 
without  interruption,  a  highway  was  at  once  established, 
:•  !       Iiabditv  to  repair  it  u<  cast  upon  the  parish  ; 
*4  by  this  act  no  road  is  to  be  deemed  a  highway  which 


hispid. 


of  a  parish  shall  be  compellable  to  repair, 
on  proposing  to  dedicate  it  to  the  use  of 
give  three  months'  notice  to  the  surveyor 
of  the  parish  of  bis  intention  to  dedicate  such  highway, 
ud  the  inhabitants  of  the  parish,  in  vestry  assembled, 
ttuJI  deem  it  of  sufficient  utility  to  them  to  Justify  its 
being  kept  in  repair  at  the  expense  of  the  parish.  If  the 
tcttry  shall  not  deem  it  of  such  utility,  a  magistrate,  on 
the  surveyor's  application,  is  to  summon  the  party  pro- 
posing to  dedicate  the  new  highway  to  appear  before  the 
lattices  at  special  sessions,  and  the  question  as  to  its  utility 
u  to  be  determined  at  their  discretion. 

uTMA'NTOPUS.  (Cr.  a  tkong, and  <rm*,  afoot: 
the  term  Himantopodcs  is  given  by  Pliny  to  certain  birds 
remarkable  for  the  slenderness  of  their  legs.)  The  name 
■  Bow  restricted  to  a  genus  of  Grail*,  or  wading-blrds, 
In  which  the  legs  are  proportionally  longer  and  more  at- 
tenuated than  in  any  other  species :  the  bill  is  long  and 
t trader,  depressed  at  the  base,  and  compressed  toward 
the  tip,  with  the  nasal  groove  extending  naif  che  length 
"Uhi-  bill.  This  genu*  Includes  the  British  species  called 
common  stilt,  or  longshanks  ( Hhnantopus  melanopte- 
rv).  It  Is  an  occasional  visitor,  and  a  rare  bird. 
HKPP1DES.  The  name  under  which  Latreille  and 
a  family  of  the  tribe  of  Macrourous 


Fi.-h»a!d  designate  a  family  of  the  tribe  of  Macru 
i^pod  Crustacean  i,  typified  by  the  genus  Hittpa 

Hi'PPOBO'SCA.  ((Jr.  irrtr,  a  horse,  and  jisraw.  / 
tft4  )  A  genus  of  Dipterous  insects  belonging  to  the  VI- 
tiparou*  section  of  the  order,  in  which  the  young  are  not 
°oJy  excluded  from  the  ovum,  but  undergo  their  first 
Q^amorphosis  in  the  womb  of  the  parent,  and  arc 
frwight  Jurth  in  the  pupa  state.  (Pupipara,  Latr.;  lloma- 
Lftsra,  Leach.)  The  genus  Is  now  the  type  of  a  nurae- 
r<^« family  ( Hippoboscid\e),  generally  known  by  the  name 
!*"  "  forest  flies,  and  divided  by  recent  entomologists 
usto  numerous  subgenera.  The  horse- fly  {Hippobosca 
< puna)  it  the  type  of  the  family. 

HIPPOCHATEACEJE.  (  Hippocratca,  one  of  the 
^■oera.)  This  is  a  small  natural  order  of  plants,  dls- 
r!Dfraifhed  frtim  C( lust r acta  by  little  except  the  flowers 
taug  trundrous,  and  the  filaments  broad  at  the  base. 
JVre  are  no  species  of  any  general  interest  included  in 
w  order. 

HIPPOCRE'NB.  (Gr.  iWsf  ,and  «<,,.■.  a  fountain.) 
A  celebrated  fountain  at  the  foot  of  Mount  Helicon,  sup- 
I<W  to  have  been  produced  by  the  horse  Pegasus  having 
"rack  hi.  foot  against  the  mountain.  It  was  regarded 
aaotiquiry  with  peculiar  veneration,  as  it  was  believed 
to  be  a  favourite  haunt  of  the  Muses,  and  was  conse- 
quently looked  upon  as  one  of  the  chief  sources  whence 
tie  poets  drew  their  Inspiration.   See  Musts,  Psoases. 

HrPPODROMB.   (Gr.  Jew**,  and  a  course.) 

J?  Ancient  Architecture,  a  place  appropriated  by  the 
'•recks  to  equestrian  exercise*,  and  In  which  the  prises 
**re  contended  for.  The  most  celebrated  in  antiquity 
°«  these  was  at  Olympla.  which  was  four  leagues  long 
«d  one  in  breadth.    The  term  Is  still  in  use. 

HIPPOPO'TAMUS.  (Gr.  Jtt«,  and  rsrmust,  a 
fJ*rf  •)  A  genus  of  aquatic  Pachyderms,  represented  at 
'  \<r'-*vn{  time  b\  a  single  sj*-< 'I<-  f  1 1 ippoptk\\\\\wm 
n-JuuM,  L.)  which  inhabits  the  rivers  of  Africa.  The 
generic  characters  are  four  toes  on  all  the  feet,  inclosed 
la  imall  hoofs;  six  molar  teeth  on  each  side  of  both 
>***  i  *«J  large  and  strong  canines,  of  which  the  upper 


ohm  are  nearly  straight,  the  lower  ones  curved,  and  work* 
ing  upon  each  other  so  as  to  produce  a  chisel -edge  ;  four 
incisors  in  each  Jaw,  the  upper  ones  short  and  conical,  and 
bent  inwards  towards  the  mouth  ;  the  tinder  ones  long, 
cylindrical,  and  pointing  forwards.  The  hippopotamus 
lives  during  the  daytime  tmmerged  In  the  waters  of  its 
native  rivers,  rising  to  the  surface  and  protruding  its 

of  breathing :  it  comes  to  the 
night.  Remains  of  species  ol 
in  the  tertiary  formations  of 
Europe,  one  of  which  hardly  exceeded  the  site  of  a  hog. 
In  the  tertiary  beds  at  the  base  of  the  Himalaya  rang 
an  extinct  species  of  hippopotamus  has  been  discovert 
which  had  six  incisor  teeth  In  each  jaw. 

Hl'PPOPUS.  (Gr. Umt,akort* ;  est*, afoot.)  The 
name  of  a  genus  of  Acephalous  Molluaks,  significative  of 
the  resemblance  which  their  shell  bears  to  the  foot  of  a 
horse.  The  valves  of  this  shell  are  equal,  regular,  but 
Inequilateral  and  transverse ;  the  hinge  has  two  com- 
pressed unequal  teeth  ;  the  ligament  is  marginal  and  ex. 
ternal.  The  Hippopi  belong  to  the  family  TridacnuLe 
of  the  Lamarchtan  system ;  but  are  distinguished  from 
the  genus  7" ridacna,  by  having  the  posterior  slope  and 
lunule  closed,  or  nearly  so,  and  the  Inner  margin  den  tat  ed 
at  that  part.  The  spines  which  arm  the  ribs  are  tubular, 
and  are  never  arched  orva  ulted.  The  type  of  the  genus 
is  the  Hippo  put  rn  acuta  t tu,  or  spotted  nippopus  ;  the 
ACstrea  hriiitopus  of  I.innaus. 

HIPPU'RIC  ACID.  (Gr.  re**,  and  urine.)  A 
peculiar  compound  deposited  from  the  urine  of  the  1 
when  it  is  mixed  with  muriatic  acid.  It  closely 
bles  and  is  sometimes  substituted  for  benzoic actd  i  but  it 
contains  nitrogen,  and  iU  salts  are  distinct  from  the  ben- 
xoates. 

HI'PPURITES.  A  genus  of  extinct  Mollusas.  sup- 
posed to  be  bivalves,  and  referred  to  the  extensive  group 
called  Itudistes  by  Lamarck.  The  principal  valve  of  the 
present  genus  Is  of  a  sub-cy  lindrical  or  elongated  conical 
form,  traversed  by  one  or  more  internal  longitudinal 
ridges,  and  closed  by  a  small  sub-circular  discoid  valve 
like  an  operculum. 

The  liippurites  are  characteristic  of  the  rocks  of  the 
cretaceous  era  In  the  south  of  France,  Spain,  Greece,  and 
other  countries  bordering  the  Mediterranean. 

HIPS.  (Sax.  hipe.)  In  Architecture,  the  inclined 
diagonal  edges  of  a  roof  where  the  sides  intersect ;  hence 
a  hipped  roof  is  one  in  which  two  sides  at  least  must  in- 
tersect. 

HI'RCINE.   (Lat.  hircus.  a  he-goat.)   A  term  ap- 
plied by  Chevreul  to  •  liquid  fatty  matter  which  may 
be  soparated  from  mutton  suet,  and 
rank  smell, 
at  the  period  of  the 
hircic  acid. 

HI'RING  AND  SERVICE,  in  Law,  constitute  the  re- 
lation between  master  and  servant.    The  j 
with  respect  to  hiring  and  service  is.  that  I 

EsVuKa^laS  forVyev'cer^n  \U  the 
tlnue  in  his  employment  beyond  that  year,  a  second  year 
is  implied,  Ac.  Consequently,  if  a  master  dismiss  a  ser- 
vant hired  generally,  the  servant  is  entitled  to  wages  for 
the  current  year,  unless  the  dismissal  be  for  such  a  cause 
as  will  legally  absolve  the  roaster  from  his  contract :  cx.g. 
moral  misconduct,  or  refusal  to  obey  orders.  But  in  the 
case  of  domestic  servants  the  contract  is,  by  general  custom, 
dissoluble  by  a  month's  warning  on  either  part,  or  pay- 
ment of  a  month's  wages 

HI'RSUTE.   (Lat.  hirsutu*.  bristlu.)    In  Zoolt 
w  hen  an  an' 
thickly  set. 

H1RUDINE .v..   Sec  Leech. 

HIRC'NDO.   (Lat.  hirundo,  a  swallow.)   A  genua 
which  forms  the  type  of  the  Flssi rostral  or  wide-gaping 
Passerine  birds  of  the  Cuvierian  system.  It  is  now  divided 
lera  Cypselus,  including  the  swift  and  Hi- 
embracing  the  chimney  swallow  {Hirundo 
I  martin  {Hirundo  viparta),  Ac.  Our  British 
1  visitors,  and  the  heralds,  generally 


tnd  gives  It  a  peculiar 
tted  by  the  male  goat 
saponified,  it  produces 


'stiv.)  In  Zoology, 
th  long  stiflish  hairs 


tors,  and  the  heralds,  generally 
icason.  though  we  see  now  and 
,  which  has  given  rise  to  the  pro- 


Africa  ap- 
during 


pears  to  be  the  chief  resort  of  the  British 
the  winter  season.  Their  disappearance  at  t 
it  is  true,  been  accounted  for  on  the  hypothesis  that  the 
swallows  passed  the  winter  in  a  torpid  state,  submerged 
in  river-heads  or  other  fresh  waters.  No  warm-blooded 
and  quick-breathing  animal  docs  or  can  hybcrnate  under 
water  ;  and  with  respect  to  a  bird,  it  is  sufficient  to  ob- 
serve that  its  extra-vascular  plumage  would  be  destroyed 
and  decomposed  by  a  six  months'  immersion.  Swallows, 
like  the  cuckoo.  Immigrate  to  us  for  the  purpose  of  breed- 
ing. 

tll'SPID.  (Lat.  hispidus.  rough.)  In  Botany,  a  term 
used  in  describing  the  superficial  appendages  ol  bodies, 
to  denote  *nj^  beingjeovcred  with  long  rigid  hairs,  as 
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Ht'srio.   In  Zoology,  when  a  surface  it 
minute  spines  or  very  rigid  bristles. 

HI'STER.  A  Llnnoean  genus  of  Coleopterous  insects, 
now  raised  to  a  family  {Histeridar),  belonging  to  the  sec- 
tion Pentamera,  and  the  subsection  CJaeicornes  of  La- 
treille.  Many  of  the  species  of  this  family  are  remarkable  ! 
for  the  instinctive  promptitude  and  perfection  with  which 
they  alter  their  ordinary  appearance  when  alarmed,  by 
drawing  In  their  antennic  and  folding  up  their  legs,  so  as 
to  feign  death,  and  in  many  cases  to  take  on  the  resem- 
blance of  a  small  black  pebble  or  seed ;  whence  one  of 
the  species  is  called  Scmmuium .  It  is  this  habit  which 
probably  suggested  the  generic  name,  from  histrio,  an  | 
actor.  There  arc  about  fifty  known  British  species  re- 
ferable to  the  Linncan  genus,  and  now  divided  Into  the 
subgenera  Abrttus,  Orithophilus,  Dendrophitus,  Platy- 
soma,  and  Hitter  proper. 

HISTO'RICAL  PAINTING.    In  Painting,  that  de- 
t  of  the  art  which  comprehends  all  representations 
history  furnishes  the  subject.  But 
•  generally  included  subjects  * 
lory,  and  those  founded  on  allegory. 

HISTORIO'GRAPHER.  (Or.)  A 
or  writer  of  histories.    It  has  been  a 


form  practice  in  Rurop* 
place  of  public  historiographer  on  some  learned  man  as 
a  mark  of  royal  favour.    Voltaire  had  at  one  period  the 
title  of  Royal  Historiographer  of  Franco. 

lll'STORY.  (Gr.^-wf/.,  from  the  »erb  Irrt^tS,  J 
inquire.)  This  word  is  first  used  in  the  commencement 
of  the  work  of  Herodotus,  which  he  there  calls  by  the 
title  Historia.  It  is  probable  that  this  ancient  writer 
thns  fixed  the  sense  in  which  the  word  has  ever  since  been 
used,  —  as  applicable,  strictly  and  properly,  to  the  civil 
history  of  man,  although  it  has  been  analogically  used  to 
express  other  branches  of  Investigation,  as  in  the  term  Na- 
tural History,  still  in  use;  an  application  also  sanctioned 
by  classical  usage,  in  the  instances  of  Theopkrashu's  His- 
tory of  Plants,  Aristotle's  History  of  Animals,  Ac. 

Civil  history,  properly  so  called,  has  also  been  subdi- 
vided into  several  branches:  first,  according  to  the  class 
of  events  or  actions  which  is  made  the  subject  of  narra- 
tion ;  as  ecclesiastical,  political,  and  literary:  secondly, 
according  to  the  extent  of  the  subject ;  as  universal  his- 
tory, in  contradistinction  to  the  history  of  particular 
nations  or  districts,  or  of  Individual  mei 
tern  ed  biography. 

Our  most  ancient  civil  history  Is  to  be 
Testament.  But  its  objects  are  connr 
and  introductory  narration  of  the  first 
to  the  annals  of  a  separate  and  peculia 
and  such  incidental  notices  of  the  aifai: 
<  Assyrian*.  Eha-nieians,  Egyptians,  .\c  )  a>  the  Inapirad 
writers  found  necessary  for  the  illustration  of  their  main 
topic.  But  the  great  empires  and  kingdoms  which  sur- 
rounded the  little  commonwealthof  the  Hebrews  were  also 
connected,  by  various  circumstances  of  religion  and  de- 
scent, with  the  first  of  the  two  nations  ( Greek  and  Roman) 
whose  annals  constitute  what  is  termed  classical  history, 
with  which  again  our  own  history,  or  that  of  modern 
Europe,  is  in  intimate  association.  Hence,  in  a  general 
view  of  civil  history,  the  whole  subject  may  perhaps  nut 
be  unappropriated  classed  under  five  beads  ;  indicating, 
as  it  were,  five  different  bodies  of  history,  which  in  the 
main  are  distinct  from  each  other  in  the  subject,  and 
partly  in  the  sources  from  whence  our  knowledge  is  de- 
rived, although  mutually  throwing  much  light  on  each 
other. 

I.  The  Jewish  history,  as  contained  in  the  Old  Testa- 
ment. 

II.  The  history  of  the  empires  and  states  of  antiquity  in 
that  portion  of  the  world  known  to  the  classical  and 
Jewish  historians,  and  illustrated  by  classical  and  Jewish 
history  ;  vis.  Assyria,  Persia,  Egypt,  Phoenicia,  and  it* 
colony  Carthage. 

III.  Classical  history,  properly  so  called  ;  the  history  of 
the  national  affairs  and  conquests  of  the  Greeks  and 


in  the  Old 


of  the 
■ .  the  Jews, 
'  other  nations 


IV.  The  history  of  those  nations  and  states  (chiefly  ori- 
ental) which  possess  annals  of  their  own,  Independent  of 
classical,  Jewish,  and  modern  European  literature ;  China, 
India,  modern  Persia,  Arabia,  and  the  Mohammedan 
conquests. 

V.  Modern  European  history,  including  that  of  the  co- 
lonies and  conquests  of  Europeans. 

1.  The  Jewish  history,  as  we  have  said,  is  to  be  found 
in  the  Old  Testament,  some  Apocryphal  books,  and  in  the 
writings  of  uninspired  Jewish  authors  (Joseph us  and 
Philo-Judseus)  who  hare  investigated  the  antiquities  of 
their  country. 

2.  Of  Assyria,  Egypt,  Phoenicia,  ancient  Persia,  Car- 
thage, he,  we  possess  no  historical  notice  except  such  as 
is  derived,  1 .  From  Jewish  or  classical  authors  ;  2.  From 
monuments,  especially  in  Egypt.  Phoenician  historical 
authors  of  repute  ( Sanchonlatho,  Berosus,  &c.)  arc 
alluded  to  by  classical  writers,  and  perhaps  in  part 
abridged  by  them  ,  but  wc  have  no  actual  remains  of 
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their  compositions  on  the  authenticity  of  which  reliance 
can  be  placed.  With  respect  to  Persia,  much  industry 
has  been  expended  in  endeavouring  to  extract  from  the 
histories  of  modern  native  writers  coincidences  with  the 
narrations  of  Greek  and  Roman  authors,  but  hitherto  with 
little  slice****. 

3.  The  poems  of  Homer  are  generally  regarded  as  con- 
taining the  oldest  fragments  of  Grecian  history.  Hero- 
dotus Is  the  oldest  Greek  prose  writer.  His  invaluable 
history  comprises  a  description  of  several  countries  bor- 
dering on  Greece  and  the  Mediterranean  ;  concise  narra- 
tives of  Egyptian.  Persian,  and  Assyrian  history ;  and  a 
connected  account,  more  or  less  detailed,  according  to 
circumstances,  of  the  history  of  Greece,  both  civil  and  do- 
mestic, for  about  fifty  years  previous  to  the  invasion  of 
Xerxes,  with  which  his  annals  close.  (B.C.  about 
The  history  of  the  Grecian  commonwealth  is  pursued 
in  detail  by  Thucydldes  and  Xeuophon  for  about  a  century 
afterwards.  After  that  period  our  knowledge  of  Greek 
domestic  history  is  confined  to  the  Incidental  notices  ar- 
rived from  various  cotemporary  writers,  and  the  general 
compilations  of  later  historians.  Among  these  may  he 
mentioned,  as  authors  from  whom  a  larpe  portion  of  our 
actual  knowledge  is  derived,  Diodorus  Siculus.  the  author 
of  a  very  miscellaneous  general  history,  of  which  great 
part  Is  lost,  who  lived  about  the  age  of  Augustus ;  Foly- 
bins,  whose  history  is  more  especially  devoted  to  Human 
affairs ;  Arrlan  and  Quint i, -  Curtius,  the  historians  ol 
the  conquests  of  Alexander  ;  I. ivy.  as  to  the  transaction* 
between  Greece  and  Rome ;  Justin,  the  compiler  of  a 
brief  but  useful  abridgment  of  general  history  ;  Plutarch, 
in  his  Lives  of  Illustrious  Men,  &c.  These  writers  bring 
the  student  down  to  the  period  of  the  subjugation  ol 
Greece  by  Rome;  after  which  all  history  of  Greek  aflairr. 
properly  so  called,  terminates,  until  the  establishment 
of  the  Eastern*  empire,  and  we  have  little  knowledge  ol 
the  state  of  Greece  and  the  Gra*co- Asiatic  kingdoms  in 
their  provincial  state. 

Ancient  Roman  history,  down  to  the  first  Punic  War, 
Is  chiefly  known  from  the  compilations  of  Livy  and  Die- 
nyslus  of  Halicamassus,  writers  whose  credit  is  render  •  il 
extremely  doubtful  by  modern  investigation  ;  and.  where 
these  fail,  from  incidental  sources.  In  the  History  ol 
the  Punic  Wars,  the  narrative  of  Livy  is  aided  by  the 
admirable  work  of  Polybius.  From  the  end  of  the  second 
Punic  War  to  the  dictatorship  of  Sy  I  la  (nearly  150  years), 
our  materials  for  Roman  history  are  very  deficient ;  the 
want  of  cotemporary  writers  being  supplied  only  by  latri 
compilations,  and  by  the  incidental  knowledge  derived 
from  writers  on  various  subjects,  the  course  of  vfeeN 
composition  led  them  to  touch  on  p< 
by  far  the  most  valuable  is  Cicero.  From  the  period  el 
Sylla's  dictatorship  to  the  accession  of  Vespasian  (near I j 
1&0  years),  we  have  the  advantage  of  a  succession  ol 
cotemporary  writers,  some  of  them  actors  in  the  event i 
which  they  describe,  and  comprising  some  of  the  great c>i 
names  in  literature— Sallust,  Cicero,  Caesar,  \eUelui 
Paterculus,  Tacitus.  Yet  even  here  there  is  one  c<  t 
sidt Table  lacuna,  comprising  the  last  thirty  years  of  th< 
reign  of  Augustus,  as  to  which  our  knowledge  is  scanty 
From  the  accession  of  Vespasian  to  the  reign  of  Constat!  ■ 
tiue,  a  long  period  elapses  during  which  our  historical 
acquaintance  with  the  events  of  an  empire  then  comprising 
the  greater  part  of  the  civilised  world  is  vague  and  de- 
fective. Dlo  Cassius  and  Herod ian  are  the  two  be»i 
writers  on  history  who  can  be  named  in  this  long  interval 
the  latter,  during  the  short  epoch  which  he  illustrates  a 
a  cotemporary,  is  full  and  valuable.  After  the  acccssior 
of  Constantino,  wc  have  abundant  materials  for  history 
both  ecclesiastical  and  civil,  from  the  hand  of  cotein 
porary  authors,  down  to  the  reign  of  Justinian  in  tin 
East,  and  of  Theodoric  in  the  West,  although  the  qualm 
of  the  writers  is  sensibly  degenerated.  Perhaps  the  com 
parathc  obscurity  and  uncertainty  into  which  history  i 
plunged' after  the  last  of  these  two  epochs,  and  the  ab 


the  best  period  to  fix  upon  fo 
ancient  and  modern  history.  It  will  be  seen  from  thi 
brief  summary  that  the  only  periods  of  any  extent  as  t< 
which  we  have  the  assistance  of  cotemporary  historian, 
(or  original  authority,  properly  so  called).  In  the  whok 
extent  of  classical  history,  are,  —  I .  As  to  Greece,  fron 
B.  c.  000  to  B.  c.  380. ;  2.  As  to  Rome,  from  the  dictator 
ship  of  Sylla  to  the  accession  of  Vespasian  (B.c.'titi 
a.  u.  70)  ;  and,  finally,  the  reigns  of  Constantino  and  hi 
successors. 

4.  After  the  downfal  of  the  Roman  empire,  a  long  se 
lies  of  revolutions  in  dynattics  and  nations  followed  be 
fore  Western  Euroj>e  was  parcelled  out  into  the  set  era 
great  countries  which,  notwithstanding  all  subaequeu 
changes  in  political  limits,  have  since  subsisted  as  geo 
graphical  divisions  —  Britain.  France,  Spain,  Germain 
Italy,  the  Scandinavian  regions.  Another  period  elapse* 
before  the  three  great  countries  of  Eastern  Europe  - 
Russia,  Poland,  Hungary —  were  added  as  distinct  mem 
bers  to  the  family  of  European  states ;  and  the  Greet 
empire  in  Europe  remained  apart,  distinct  bt 
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Ynm  the  fall  of  the  Roman  empire  to  the  revival  of 
literature  (a  period  comprising  in  round  number*  about 
H«vea  cent urie* ) our  knowledge  of  the  affair*  of  \V eaten) 
K  u rope  if  derived  from  a  series  of  writers,  in  each  coun- 
try, who  are  usually  comprehended  under  the  title  of 
rtronkrlers.  A  chronicle,  or  book  of  annals,  is  properly  a 
wary  of  which  the  continuous  narrative  is  so  interrupted 
ibat  each  year  forms  a  separate  section,  and  events  are 
tan*  related  nearly  in  strict  chronological  order.  This 
»  a  form  very  commonly  adopted  by  the  historians  of 
the  dark  ages,  of  whom  the  greater  proportion  were 
minks,  who  appear  to  have  noted  down  the  act*  which 
crnirrfd  within  their  own  sphere  of  knowledge  or  rae- 
twrr.  derived  from  the  accounts  of  older 


«y  to  which  toey  beta*1 
"f  the  histories  of  the  middle 


tery 

But  a  great  many 
are  not  even  in  the 
;  they  have  all  the  requisites  which 
tr*e  mo»t  fastidious  criticism  can  require  of  a  regular  his- 
tory. Unity  of  purpose,  and  a  sustained  and  energetic 
Kyle,  are  qualities  in  which  tome  of  the  early  national 
v-iru:i*t*  of  modem  Europe  have  been  uiuurpsslMa  by 
tb'ir  more  instructed  successors. 

The  Venerable  Bede,  who  wrote  in  the  9th  century,  pro 
•rat*  as  with  the  first  name  of  true  credit  and  authority 
i'oncig  the  annalists  of  England.  Of  our  monkish  Latin 
chronicler*  in  later  times,  Matthew  Paris  is  perhaps  best 
entitled  to  the  character  of  an  historian.  After  the  period 
of  the  invaluable  Saxon  chronicle,  we  have  no  English 
tirtarie*  in  the  native  language  of  the  country  worthy  of 
Rate,  with  the  exception  of  a  few  meagre  rhyming  chro- 
wiei,  unul  the  revival  of  letters  and  discovery  of  printing. 
In  France,  the  long  collection  of  native  Latin  chroniclers 
present*  us  with  few  names  of  interest  after  the  time  of 
the  celebrated  Gregory  of  Tours  ;  but  the  Crusades  called 
forth,  for  a  short  space,  an  unusual  spirit  of  historical 
fevription.  When  we  arrive,  however,  at  the  14th  and 
1'th centuries,  we  find  among  the  native  French  historians 
Froissart  and  Philip  de 
leas  delightful  fron 
«*t*t  of  the  writers,  than  from  th 

the  times  which  they  pourtray.  The  annals  of  Italy 
in?  to  be  sought  in  the  pages  of  a  long  series  of  chroniclers, 
f'nm  the  wh  century  downwards,  of  whom  the  most 
Jiluable  are  published  together  in  Muratori's  great  col- 
Itrtkm.  Their  works  are  uniformly  in  Latin  until  the 
l&hcentury.  But  towards  the  end  of  that  age  the  Tuscan 
dialect  was  elevated,  as  it  were  at  a  single  step,  to  the  rank 
^*  literary  language ;  and  the  little  Tuscan  republics  pro- 
duced a  succession  of  historians,  many  of  them  remark- 
able far  the  purity  of  their  style,  and  some  (as  the  three 
» illaiii  at  Florence)  for  their  extensive  Information  and 
^itorical  talent.  Germany  and  Spain,  in  the  middle 
Ve*.  produced  few  historical  works  above  the  rank  of 
<»7  chronicles.  But  the  annals  of  the  Scandinavian 
r-uion*  form  the  most  important  part  of  their  early  and 
pwdiar  literature.  The  Greek  empire  produced,  alto,  a 
*****  of  chroniclers,  whose  works  have 
■J  Corpus  Hi*tori<r  Byxantitut. 

The  period  of  the  revival  of  letters, 
t*Jhiry,  were  distinguished  by  the  appearance  of  „ 
*nter*of  first-rate  merit  in  the  department  of  history. 
»  Italy,  Guicciardlni ;  In  France,  De  Thou ;  In  Spain, 
"wrera;  and  our  own  Camden  may  be  added,  not 
•tthoot  justice,  to  the  number.  To  follow  the  progress 
^(history  in  modern  times  would  be  an  impossible  task. 

it  to  say,  that  with  the  advance  of  literary  know- 
W«e  and  the  increase  of  education,  historical  writers 
*«n  to  become  more  strongly  divided  into  two  very  dif- 
ferent classes  :  those  who  furnish  contributions  towards 
the  history  of  their  own  times,  especially  the  writers  of 
memoir*,  —  a  delightful  and  useful  branch  of  literature, 
'*<  *hich  France  gave  the  first  example*,  and  still  pro 
duces  the  most  numerous ;  and  the  historians,  more 
proper  iy  so  called,  who  collect,  discuss,  and  criticise, 
t.^k-avouring  to  extricate  the  truth  from  the  mass  of 
'"nner  materials.  The  latter,  In  our  timet,  has  become 
fare  peculiarly  the  province  of  literary  men.  Pbllo- 
•"poical  history,  in  which  the  mere  narrative  of  facts 
"  regarded  as  subordinate  to  the  elucidation  of  general 
'ruth*,  and  too  frequently  to  the  establishment  of  favourite 
theories,  is  a  modern  Improvement  in  the  art ;  and  Voltaire 
*'  commonly  regarded,  not  without  some  truth,  as  the 
••wader  of  the  school  of  philosophical  historians,  among 
*ham  the  highest  rank  m  popularity  has  been  attained 
deserved  by  Gibbon. 
*-  The  history  of  the  more  remote  oriental  nations, 
*M  also  of  those  which  derive  their  religion  and  civilisa- 
from  Arabia,  may  be  conveniently  classed  apart ;  be- 
<*«  the  knowledge  of  it  is  derived  from  wholly  different 
and  requires,  as  It  were,  a  peculiar  ed 
and  Indian  history  form  two  entirely 
With 
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contact  with  that  of  modern  Europe  in  several  distinct 
countries  and  periods  ;  of  which  the  most  remarkable 
Instances  are  the  Crusades,  the  annals  of  the  Moors  in 
Spain,  and  the  history  of  the  Turkish  empire  in  its  trans- 
actions  first  with  the  Greek*,  and  atUruards  with  the 
other  nations  of  Christendom.  It  Is  a  curious  subject 
for  the  philosophical  historian,  and  one  which  has  not 
hitherto  received  the  attention  it  merits,  to  compare  the 
different  accounts  of  the  same  events  which  have  been 
transmitted  to  posterity  by  writers  of  distinct  nations, 
religions,  and  languages,  whose  minds,  from  difference 
of  education,  habitually  viewed  almost  every  object  in  a 
totally  different  licht. 
HISTRIO'MC  ART. 


The  art  of  acting  in  i 
representations  Is  not  unfrequcntly  so  called,  from  the 
Lat.  hlstrio,  or  hUtcr.  an  actor.  (See  Thbatkr.)  The 
word  hlstrio  is  of  Etruscan  derivation,  as  was  the  Roman 
dramatic  art  also.  See  Mem.  de  I  Ac.  de*  Inter,  vol.  xxvii. 

HITCH.  In  Naval  affairs,  a  particular  kind  of  knot,  of 
which  there  are  several. 

HITHE.  An  old  Saxon  word,  signifying  a  port,  wharf, 
or  minor  harbour,  at  which  goods  are  implied  or  landed : 
tjueenhithe  on  the  Thames  is  an  example. 

HOA'RY,  in  describing  the  superficial  apjiendages  of 
bodies,  denotes  their  being  covered  with  very  short  dense 
hairs,  placed  so  closely  as  to  give  an  appearance  of  white- 
ness to  the  surface  from  which  they  grow. 

HfHBlLERS  (Lat.  hobellarii),  in  England,  were 
feudal  tenants  bound  to  serve  as  light  horsemen,  or 
bowmen  ;  for  the  word  seems  to  have  been  of  somewhat 
uncertain  employment.  The  smaller  feudal  gentry  were 
long  styled  in  France  "  Hobereaux." 

HOE.  In  Agriculture  and  Gardening,  an  instrument 
for  stirring  the  surface  of  the  soil,  cutting  annual  weeds 
up  by  the  roots,  and  earthing  up  plants.  The  band  hoe 
is  a  thin  plate  of  iron  six  or  eight  inches  broad,  and 
sharpened  on  the  edge,  fixed  at  right  angles  on  the  ex- 
tremity of  a  pole  or  rod,  which  serves  as  a  handle.  This 
is  called  a  draw  hoe ;  because  ln\he  operation  of  hoeing 
the  instrument  is  drawn  or  pulled  towards  the  operator. 
Another  description  of  garden  hoe  has  the  blade  or  iron 
plate  fixed  on  the  extremity  of  the  handle,  and  in  con- 
tinuation of  it :  and  this  is  called  a  thrust  hoe ;  because 
in  hoeing  the  operator  always  pushes  the  hoe  forward. 
This  kind  is  also  called  a  Dutch  hoc,  most  probably  from 
having  been  first  introduced  from  Holland.  In  agri- 
culture there  are  hoes  of  the  thrust  kind  drawn  by  beasts 
of  labour,  and  commonly  called  horse  hoes.  In  general 
form  they  resemble  a  plough  ;  but  instead  of  the  share 
they  have  one  or  more  iron  blades,  or  plates  with  sharp 
edges,  fixed  to  perpendicular  iron  rods  at  their  lower 
extremities.  These  sharpened  plates  being  drawn  through 
the  soil,  cut  through  the  roots  of  weeds  an  inch  or  two 
beneath  the  surface.  Agricultural  or  field  hoes  are  only 
used  in  the  case  of  those  field  crops  which  are  sown  or 
planted  in  rows.  There  are  a  great  many  kinds  of  field 
or  horse  hoes  ;  but  it  Is  worthy  of  remark  that  they  differ 
very  little  in  mechanical  merit.   The  implement,  indeed, 


does  not  seem  susceptible  of  the  same 
mcnt  as  the  plough  and  the  harrow. 

HOE  ING.  The  operation  of  stirring  the  surface,  cut- 
ting off  weeds,  or  earthing  up  plants  with  a  hoe.  In  the 
case  of  any  of  these  operations  dry  weather  must  bechosen, 
otherwise  the  result  will  either  be  useless  or  injurious. 
Plants  rooted  up  by  the  hoe  in  wet  weather  will  produce 
fresh  roots  and  grow  again,  while  plants  earthed  up  under 
similar  circumstances  will  have  the  leaves  which  are 
covered  by  the  soil  decayed  by  it .  In  either  case  also,  the 
ground  will  be  hardened  by  the  treading  of  the  feet  of 
men  or  horses,  so  as  to  obstruct  the  progress  of  the  roots, 
and  to  exclude  air  and  water  from  penetrating  through 
it  to  them.  Hoeing  is  sometimes  performed  on  surfaces 
which  are  without  weeds,  for  the  purpose  of  stirring  the 
soil ;  but  in  such  cases  pronged  hoes,  or  hoes  having  three 
or  more  long  spikes  or  teeth,  arc  more  effective  than  hoes 
with  broad  plates  or  blades. 

HO'GSHE  AD.  An  ancient  measure  of  capacity,  con- 
taining fy}  old  wine  gallons. 

HOLD.  (Sax.  healhnn.)  The  inside  of  the  bottom 
of  the  ship.  It  Is  divided  Into  compartments  by  bulk- 
heads across  ;  and  contains  the  ballast,  water,  coals  and 
wood,  provisions,  and  cargo. 
Hold.  In  Music,  the  same  as  Pause,  which  see. 
HOLIDAYS,  are  considered  to  be  those  days,  exclu- 
sive of  Sundays,  on  which  no  regular  public  business  is 
transacted  at '  public  ottices.  They  arc  cither  fixed  or 
variable,  and  vary  in  different  public  otfices.  The  va- 
riable holidays  are  Ash  Wednesday.  Good  Friday,  Easter 
Monday  ai.d  Tuesday,  Holy  Thursday,  Whit  Monday  and 
Tuesday.   See  Fkxia. 

HO*LJNESS.  The  title  by  which  the  Pope  is  ad- 
dressed :  equivalent  to  the  Latin  "  Sanctisslme." 

HO'LING.   (From  hole.)   In  Architecture,  piercing 
the  plates  to  receive  the  nails. 
IIo'lino.   Undermining  beds  of  coal. 
HOLM.  (Sax.  and  Danish.)  An  island,  or  fenny  place 
Two  wcll-knowu  Islands  in  thu 
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HOLM  OAK. 


Bristol  Channel  are  called  the  Steep  Holm,  and  Flat 
Holm. 

HOI.M  OAK.  or  HOLLY  OAK.  See  QntRcri. 
HO'LOCAUST.  (Or.  l>.»f.  the  whole,  and  mm  / 
bum.)  A  solemn  sacrifice  among  the  ancients,  in  which 
the  whole  of  the  victim  was  consumed  upon  the  altar.  In 
contradistinction  to  the  usual  custom  which  enjoined 
that  only  a  portion  thereof  should  be  consumed.  A  simi- 
lar custom  prevailed  among  the  Jews;  it  li  called  in 
Scripture  a  burnt  offering. 

IIO'LOGRAPHT  (Or.  feaVwaf*  ;  from  *Xh,  whole, 
and  /  write.)    In  the  Civil  Law,  a  will  written 

entirely  bv  the  haml  of  the  testator. 

HOLOTlIU'RIANS.  (Gr.iX«^fw.)  The  name  of 
the  family  of  E<  hinoderms.  having  the  genus  llolothuria 
for  iti  type.  The  body  presents  a  subcylindrical  elongated 
form  ;  ft  defended  by  a  coriaceous  not  spiny  integument, 
open  at  both  ends,  and  perforated  by  numerous  small 
canals,  in  linear  series,  through  which  prehensile  and 
adhesive  suckers  arc  protruded.  At  the  anterior  ex- 
Is  the  mouth,  surrounded  with  complicated  re- 
tenUcula.  At  the  opposite  end  Is  the  aperture 
of  the  cloaca.  In  which  the  rectum  and  a  respiratory 
branched  tube  terminate.  The  intestine  Is  very  long, 
and  convoluted  ;  and  It  frequently  happens  that  when  the 
animal  is  disturbed.  It  is  protruded  from  the  body  or 
ruptured  by  the  violence  of  the  contraction  of  the  mus- 
cular parietes  of  the  abdomen.  The  "  trepang"  of  East- 
ern commerce  Is  a  dried  species  of  Holothuria. 

HOLT.  (Sax.  a  wood ;  Germ,  holi.)  The  termina- 
tion of  many  names  of  places  in  England,  derived  from 
their  ancient  situation  in  a  wood. 

HO'LY  ALLIANCE,  THE.  A  league  formed  be- 
tween certain  of  the  principal  sovereigns  of  Europe,  after 
the  defeat  of  Napoleon  at  Waterloo :  on  the  proposal,  it 
is  said,  of  the  Emperor  Alexander.  It  arose  from  the 
religious  enthusiasm  which  was  prevalent  at  that  period 
of  deliverance  from  French  domination,  and  with  which 
the  Russian  emperor  was  just  then  considerably  imbued. 
The  act  of  this  alliance  is  said  to  have  been  sent  In  his 
handwriting  to  the  Emperor  of  Austria  and  King  of 
Prussia,  and  signed  by  them.  It  is  not  supposed  that  the 
original  terms  of  the  league  were  other  than  indefinite:  for 
the  maintenance  of  justice,  religion,  ftc.  in  the  name  of  the 
t.ospel.  But  it  was  subsequently  connected  with  the  de- 
termination of  those  monarchs  to  support.  In  conjunction 
with  England  and  France,  existing  governments  through- 
out Europe,  by  the  Declaration  of  November,  1S19:  after- 
wards, the  congresses  of  Troppau,  I. ay  bach,  and  Verona 
established  the  character  of  the  alliance  ;  to  which  the 
war  of  France  against  Spain,  in  la23,  gave  additional  illus- 
tration. Since  the  secession  of  England  and  France,  the 
alliance  can  scarcely  be  said  to  have  any  active  existence. 
(See  Ed.  Rev.  vol.  xxxil.  xxxlx.) 

HO'LY  ROOD,  or  HOLY  CROSS.  A  festival  kept 
on  the  1 4th  of  September,  to  commemorate  the  exaltation 
of  the  Holy  Cross.  It  is  from  this  circumstance  that  the 
royal  palace  in  Edinburgh  has  derived  its  appellation. 

HO'LY  STONE.  A  stone  used  by  hand,  with  sand, 
to  scour  the  ship's  decks.  The  large  stone  worked  by 
ropes  is  called  the  btar.  The  sand  is  used  with  water; 
but  It  has  long  been  a  very  general  practice  In  the  navy 
to  use  dry  sand  below:  this  is  called  dry  holy-Honing; 
it  Is  considered  more  healthy  than  using  water  frequently. 

HO'LY  THURSDAY,  or  ASCENSION  DAY.  In 
the  Romish  Calendar,  the  39th  dav  after  Easter  Sunday. 
A  festival  In  commemoration  of  Christ's  ascension. 

HO'M.EOMERI'A.  (Gr.  i^suiet.n,  similarity  of 
parts.)  The  name  given  to  the  physical  theory  of 
Anaxagorat.  a  Grecian  philosopher  of  Clatomeme.  who 
flourished  in  the  fifth  century  a.  c.  According  to  this 
hypothesis  every  material  substance  Is  made  up  of  infi- 
nitely small  parts  similar  to  itself.  Hence  the  growth 
and  nourishment  of  animals  and  vegetables  was  accounted 
for,  by  supposing  the  alimentary  substance  to  be  analysed 
Into  Its  various  component  parts  corresponding  to  the 
parts  of  the  substance  nourished.  For  instance,  corn  was 
supposed  to  contain  particles  of  blood,  bone,  flesh,  skin. 
ftc,  which  by  the  process  of  digestion  were  separated 
from  each  other,  and  added  to  the  corresponding  parts  ol 
the  animal  body.    This  theory  bears  some  resemblance 

Mo5sn°f  *hC  m<mad*  <*  Lcibnltx  ln  modern 

HO'MjEOPATHY.  (Gr.  iussst  similar  ;  and  wm$m, 
feeling  or  affection .)  The  homeopathic  method  of  healing 
diseases  was  first  proposed  by  Samuel  Hahnemann,  a  Ger- 
man physician.  In  1796.  It  consists  in  the  administration 
of  medicines  which  are  presumed  to  excite  in  healthv  per- 
sons symptoms  similar  to  those  of  the  disease  which  is 
to  be  treated,  upon  the  principle  that  similla  similibus 
rurantur.  Thus  they  maintain  that  sulphur  produces  a 
pustular  eruption  upon  the  skin,  and  therefore  cures 
pustular  eruptions;  and  that  quinia  produces  febrile 
svmptoms.  and  therefore  cures  agues,  and  so  forth.  Not 
the  least  absurd  part  of  this  practice  is  the  small  nest  of 
the  doses  in  which  the  horn seop.it hie  remedies  are  ad- 
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the  virtues  of  remedies  are  proportionately  refined  arte' 
exalted.  A  grain,  for  instance,  of  any  active  remedy,  cud 
at  aloes,  it  triturated  with  1000  grains  of  sugar  of  milk 
when  this  mixture  is  complete,  a  grain  of  it  is  again  di- 
luted with  lOOOof  the  vehicle;  and  so  of  medicine*  which 
the  ordinary  practitioner  administers  in  doses  of  one  oi 
two  grains  or  more,  the  homteopathist  prescribes  In  th« 
quantity  of  a  millionth  or  the  decillionth  of  a  grain,  oi 
even  less.  Hahnemann  was  alto  a  believer  ln  anima 
magnetism.  It  is  not  surprising  that  enthusiasts  of  thi« 
cast  should  occasionally  start  up ;  but  it  is  rcmarkahU 
that  they  should  find  converts  among  persona  in  theii 
rlfjht  senses. 

HO'MAGE.   (Lat.  homagium,  or  homlnium, 
homo,  man,  the  usual  term  by  which  the  vassal  o 
pendant  of  a  prince  Is  designated  in  the  older 
the  middle  ages.)    The  symbolical  acknowledgment  o 
dependence  due  from  a  vassal  to  a  feudal  lord  or 
rior  when  invested  with  a  fief,  or  obtaining  it  by 

liest  periods  of  lie  feudal  t****™  t? 

Vol.  il.  p.  CCCXC.)  ;  twit 

clearly  established,  and 
fealty  might  sometimes  be  due  where  homage  waa  not 
Homage  wat  either  homagium  ligeum,  liege  homage,  by 
which  full  and  unreserved  allegiance  wat  rendered  ;  or 
homagium  non  ligeum,  timple  homage,  a  mere  arknow . 
Icdgment  of  feudal  tuperiority,  with  a  saving  or  excep- 
tion of  the  rights  of  other  feudal  lords.  The  one  waa  per- 
sonal, and  could  not  be  renounced  (hence  the  doctrine  oi 
allegiance) ;  the  other  bound  the  vassal  only  so  long  at 
he  held  the  fief  in  respect  of  which  it  was  due. 

HO'MALIA'CEJS.  (Homallum,  one  of  the  genera.) 
A  natural  order  of  arborescent  or  shrubby  Exogens.  in- 
habiting the  tropics.  According  to  Brown  related  to 
Passifloracra-,  but  distinguished  by  their  inferior  orarv. 
De  Candolle  places  them  between  Somydace*  and  CAail- 
letiace*.  They  arc  plant*  of  tome  beauty,  but  of  no 
known  use. 

HOME,  In  Naval  language,  is  said  of  any  thing  that  la 
close  in  its  place ;  it  is  applied  tothe  sheets  of  the  sail  a.  the 
shot  and  cartridge  In  a  gun,  and  any  article  of  stowsure 

II O'M IC I D E .  (  Lat .  homo .  a  human  being,  and  ciedo 
IkiU.)  In  Law,  the  killing  of  any  human  creature  ;  which 
is  either  Justifiable— vli.  I.  In  case  of  necessity,  public 
or  private ;  2.  By  permission  of  law  for  the  advancement 
of  justice;  S.  For  the  prevention  of  forcible  and  atrocious 
crime.  Or  excusable  — 1.  By  misadventure ;  2.  In  aelf- 
defence  on  a  sudden  affray,  or  chance-medley.  Or 
felonious:  of  which  the  species  are — I.  Self-murder; 
2.  Manslaughter,  which  is  defined  "  the  unlawful  killing 
of  another  without  malice, express  or  implied ;"  3.  Mur.lor, 
or  the  wilful  killing  of  another  by  malice  aforethought  ' 
4.  Petit  treason,  which  by  the  Statute  of  Treasons  waa 
confined  to  the  cases  of  a  servant  wilfully  killing  his 
master,  a  wife  her  husband,  or  an  ecclesiastical 
hit  superior ;  but  the  dit tinction  in  jud 
thlt  offence  and  murder  it  now  abolished. 

HO'MILY  (Gr.  ifvkin,  an  assemblage),  waa  u 
by  the  early  fathers  in  the  same  sense  at  our  word  sermon  ; 
both  of  which,  according  to  their  original  meaning,  titrni  fy 
the  familiar  discourse  with  which  the  primitive  te- 
en forced  their  doctrines,  in  opposition  to  the  more  i 
and  declamatory  orations  which  were  more  fa 
able  at  the  time.  U  p  to  the  fifth  century  the 
of  preaching  wat  confined  to  the  " 
homiliet  extant  are  of  their 
which  has  now  become  obsolete,  wat  in 
at  late  at  the  Reformation; 

Homilies  is  a  collection  of  plain  sermons,  setting  fo  . 
the  principal  doctrines  of  Christianity,  and  pointing  out 
the  principles  of  Protestantism  ;  of  which  the  flrat  part 
was  published  by  Cranmer  In  the  reign  of  Edward  VI.,  and 
the  second  bv  order  of  convocation  In  that  of  Elisabeth  . 

II OMOCHRO'MOUS.  ( Gr . *>«.. together, and rr*»<^«, 
colour.)  When  all  the  florets  in  the  same  flower-head 
are  of  the  same  colour. 

1 1 OMCOAMOUS.  (Gr.  iuav,  and  yoim, marriage .) 
In  Grasses,  when  all  the  florets  of  the  s pikelets  of  the 
same  Individual  are  hermaphrodite  ;  in  Composite  plant-, 
when  all  the  florets  of  a  flower-head  are  hermaphrodite. 

HOMOGE'NEOUS.  (Gr.  iusv,  and  yttt,  awatf.)  Ho- 
mogeneous bodies  are  those  of  which  the  constituent  ele- 
ments are  all  similar.  Homogeneout  quantities!  are  such 
as  can  be  added  to  or  subtracted  from  each  other. 

HOMO'LOGOUS.  (Gr.  tt*ts>.  and  /#>•<.  rat,.*  \ 
Having  the  same  ratio  or  proportion.  In  < leomet rr , 
those  sides  of  similar  figures  which  are  opposite  to  equal 
and  corresponding  angles  are  proportional  to  each  other, 
and  therefore  said  to  Ite  homologous.  The 
solid  contents  of  such  figures  are  lil 
for  the  same  reason. 
HOMO'NYMS.  (Gr.  «W  and  ...u*.  a  nar-mc.) 
i  which  agree  in  sound  but  differ  in  signification 
substantive  "  bear  "  and  the  verb  "  bear." 
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HOMOPHONOUS. 

ruijbed  in  the  great  controTcrsy  upon  the  nature  of 
<"hrtit  in  the  4th  century  ;  the  former  word  signifying 
that  the  nature  of  the  Father  and  Son  U  the  uime,  the 
Utter  that  they  are  similar.  {Gibbon,  toI.  iii.  See 
Aauxs.)  Homoousian  (Gr.  tu—vrw)  is  derived  from 
kmk, the  tame,  and  am,  bring y  Homoiousian  (inumtttt) 
fr«n  »<MMr.  similar,  and  iurm.  ( See  also  Milman's  Hut. 
fj Christianity,  ii.  443.) 

HOMOPlfO'NOUS.    (Gr.  iui;.  r/.,-  «rm<\  and  ^ 
k*y  or  tour. )    In  Music,  of  the  same  pitch,  or  unisonal 
Two  or  more  sounds  are  said  to  be  homophonous  when 
thev  ire  of  exactly  the  same  pitch. 

h1°M°'P1       rds  C°rijaW  '  {*&  *  *** Dfdl 

«*  lyuaules  having  the  same  sound,  although  expressed 
b  writing  by  various  combinations  of  letters.  Languages 
vhich  abound  in  homophonles  are.  1.  Some  Oriental  mo- 

SF I  tabic  tongues,  namely,  the  Chinese  and  its  kindred 
rets,  in  which  very  few  sounds  comprise  the  whole 
vocabulary,  and  the  same  sound  is  expressed  by  a  variety 
of  ideographic  character*  (in  Chinese  there  are  only  400 
Rich  founds,  multiplied  by  the  distinctions  of  tone  and 
tcrrnt  to  1600  or  2000)  ;  and,  2.  Some  European  tongues 
ia  which,  according  to  the  genius  of  the  dialect,  the  syl- 
lable* of  the  original  languages  from  which  the  words  are 
chiefly  derived  have  been  contracted  in  speaking,  and  part 
their  sounds  dropped,  while  the  greater  part  of  the 
letter*  is  retained.  Thus  in  English,  and  still  more  In 
French,  which  is  peculiarly  u  dialect  of  Latin  abounding 
m  contractions,  homophonles  arc  numerous  fin  the  latter 
Umpiethe  number  of  syllables  differently  spelt,  all  having 
t*arly  the  sound  of  our  broad  A.  amounts  to  more  than 
shoadred)  ;  while  in  Italian,  in  which  the  original  pro- 
pvtiooj  of  the  Roman  language  are  preserved,  they  arc 
•nrcelr  to  be  found  at  all. 

HOSO-PTERANS,  Homoptera.  (Gr.  J**s*.»nd  r«<*. 
•  wear.)  The  name  of  an  order  of  insects,  dismembered 
from  the  Hetniptera  of  Limueus,  including  those  in  which 
th*  wing-covers  are  of  an  uniform  semi-membranous 
insistency.  Latreille  divides  this  order  into  the  three 
Mowing  divisions  :  viz. 

I-  The  Ckadarur,  having  the  tarsi  three-jointed,  and 
lie  antenme  very  short,  terminated  by  a  fine  bristle. 

2.  The  Aphidirns.  having  the  tarsi  two-jointed,  and  the 
Aatenn*  longer,  without  a  terminal  bristle  ;  containing 
the  families  Aphid*  and  PsyUidat. 

I-  The  GaUhuecta,  having  the  tarsi  one-jointed,  ter- 
minated by  a  single  claw.  The  males  have  two  wings, 
*nd  are  destitute  of  a  mouth ;  the  females  are  wingless, 
'r>4  furnished  with  a  sucker. 

HOMlHTROPAL.  <  Gr.  s.us*.  and  rsiwu,  I  htm.) 
Ja  Botany,  a  term  used  in  Jetcribing  the  direction  of 
todies,  to  denote  any  one  having  the  same  direction  as 
tie  body  to  which  it  belongs,  but  not  being  straight. 
HO'SEY.  (Germ,  bonig.)  A  sweet  viscid  substance 
1  by  the  bee  from  the  juices  of  the  nectaries  of 
•  in  the  waxen  cells  of  the  hotiey- 
.^ontaneoiuly  runs  out  of  the  comb 
"railed  virgin  honey.  Pure  honey  consists  of  a  syrup  or 
uacrt  ittmtable  sugar,  and  of  a  solid  or  granular  sugar 
*htch  resembles  that  obtained  from  the  grape. 

HONEY  STONE.  A  yellow  mineral  found  in  oc- 
t'*dral  crystal*  at  Artern  in  Thurtngia.  It  is  extremely 
rwe.  It  consists  of  a  peculiar  acid  (the  mcllitic  acid) 
combined  with  alumina  and  water. 
.  HONG.  The  Chinese  name  for  the  foreign  factories 
Ablated  at  Canton.  The  hong  merchants  are  those 
periani  who  are  alone  legally  'permitted  to  trade  with 
"**ifoers.  They  are  ten  in  number ;  and  are  always 
b*M  responsible  by  the  government  for  paying  all  duties, 
*3*ther  on  import!  or  export*  in  foreign  vessels.  No 
^eiim  ship  that  enters  the  Chinese  ports  can  commence 
unloading  until  she  has  obtained  a  bong  merchant  as  se- 
'  -ntv  Ur  the  duties. 

HONORA'RIUM.  (Lat  honos,  honour.)  A  term 
i>ed  almost  synonymously  with  fee.  and  applied  at  pre- 
"T*  chiefly  to  the  fees  tendered  to  professors  in  univer- 
J'ties.  and  to  medical  or  other  professional  gentlemen 
w  their  services.  It  was  originally  applied  solely  to  the 
curies  of  the  great  officers  of  state,  whose  services  it 
**•  Mosidered,  by  a  perhaps  pardonable  euphemism, 
•ere  remunerated  only,  as  it  were.  hono'iscaustt ;  a  shade 
,  nwaning  which  is  still  perceptible  in  the  pre*en£  use 
Jf  the  term. 

HO'NOUR  (Lat.),  in  Law.  signifies  the  more  noble 
**t  of  seigniories,  on  which  other  lordships  or  manors 
by  the  performance  of  customary  services. 

The  term  honour,  in  its  common  sense,  is  susceptible  of 
**ni>m  significations  ;  all  of  which,  however,  may  easily 
<*  traced  to  its  original  meaning,  esteem  or  regard  built 
58  op*n>on.  Among  the  Romans  honour  was  deified  ; 
"«  tn  modern  times  the  term  plays  a  no  less  important 
being  used,  in  various  terms  of  phraseology,  to  in* 
"■fate  certain  rules  by  which  society  in  general,  and 
^peciaJly  that  portion  of  it  callcd/asaiofuiA/*,  has  tacitly 
consented  to  regulate  its  proceedings,  any  deviation  from 
,htfn  ""fended  by  expulsion  from  its  pale.   To  this 
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class  may  be  referred,  with  slight  modifications  of  meaning, 
the  phrases  debt  of  honour,  law  t\f  honour,  court  of 
honour,  affair  of  honour,  Ac,  which  are  all  self-explan- 
atory. 1  he  term  was  formerly  the  style  of  a  man  of 
rank  generally  ;  but  It  is  now  distinctively  conferred  on 
the  Vice-chancellor,  and  the  Master  of  the  Rolls. 

HONOURABLE.  A  title  prefixed  to  the  Christian 
names  of  the  younger  sons  of  earls,  and  to  those  of  all 
the  children,  both  sons  and  daughters,  of  viscounts  and 
barons.  It  is  also  conferred  on  persons  filling  certain 
offices  of  trust  and  dignity,  such  as  the  maids  of  honour 
and^ queen  dowager;  and  coUectively  on 

.  the  cSljresI  nMteUn"^ 
India  Company,  Ac.  Ac.  The  title  of  right  honourable  is 
given  to  all  peers  and  peeresses  of  the  United  Kingdom  ; 
to  the  eldest  sons  and  all  the  daughters  of  peers  above 
the  rank  of  viscount ;  to  all  privy  councillors ;  and  to 
some  civic  functionaries,  as  the  lord  mayors  of  London  and 
Dublin,  the  lord  provosts  of  Edinburgh  and  Glasgow,  &c. 
HONOUR.  LEGION  OF.  See  Legion,  Ac. 
HOOPING  COUGH.  See  Whooping  Cough. 
HOP.  The  llumutus  lupuJus  of  Linnsrus,  the  female 
flowers  of  which  are  used  for  imparting  a  bitter  flavour  to 
malt  liquors  for  the  purpose  of  preserving  them  from  fer- 
mentation. The  hop  plant  i*  a  perennial  indigenous  to 
Britain  and  different  parts  of  Europe ;  but  to  produce 
abundance  of  hops  it  requires  to  be  very  carefully  culti- 
vated In  good  soil,  and  even  then  is  one  of  the  most  pre- 
carious of  crops.  The  fields  in  which  hops  are  grown 
are  commonly  called  hop  gardens :  a  loamy  soil  on  a  dry 
subsoil  is  chosen,  and  the  plants  are  placed  in  hills, 
stools,  or  groups  of  three  or  four  in  a  group,  the  hills 
being  in  rows  five  or  six  feet  apart,  and  at  about  the  same 
distance  in  the  row.  A  full  crop  is  not  produced  till  the 
fourth  or  fifth  year  after  planting.  Every  year  the  ground 
is  dug  in  winter,  and  kept  clear  of  weeds  during  summer  ; 
and  the  hills  have  poles,  generally  three  or  four  to  a  hiU, 
for  the  plants  to  twine  on :  the  purchase  of  these  poles, 
the  fixing  them  In  the  soil  every  spring,  the  taking  them 
down  and  stacking  them  every  autumn,  and  their  removal 
every  five,  six,  eight,  or  ten  years,  according  to  the  kind  of 
wood  used,  constitute  a  considerable  part  of  the  expense 
of  hop  culture.  The  hops  when  mature  are  picked  by 
hand,  and  as  they  are  picked  they  are  carried  to  a  drying 
kiln,  dried,  and  packed  into  bags  or  pockets  ;  and  this  is 
also  an  expensive  process.  The  hop  plant  is  particularly 
liable  to  tie  injured  by  insects,  by  cold  and  continued 
rains,  and  by  thunder  storms ;  in  consequence  of  which  it 
Is  estimated  that  a  full  crop  is  not  obtained  oftener  than 
above  once  in  five  years.  Hence  it  is  easy  to  conceive 
that  the  price  of  hops  must  vary  greatly  in  different 
years,  and  that  the  grower  who  has  a  command  of  capital 
may  profit  largely  by  keeping  them  back  from  market 
when  the  prices  are  low,  and  only  exposing  them  when 
they  arc  high.  In  order  to  keep  hops  for  two  or  three 
years,  they  require  to  be  powerfully  compressed,  and  put 
into  much  closer  canvass  bags  than  when  they  are  to  be 
sent  immediately  to  market ;  they  also  require  to  be  kept 
in  dry  airy  lofts,  neither  too  warm  nor  too  cold.  The 
culture  of  hops  was  Introduced  Into  England  from  Flan- 
ders in  the  reign  of  Henry  VIII.  The  most  extensive 
plantations  are  in  Kent,  Sussex,  and  Herefordshire ;  but 
they  are  cultivated  to  a  considerable  extent  in  many  other 
counties.  The  bop  growers  are  placed  under  the  surveil- 
lance of  the  excise,  a  duty  of  18*.  8tf.  perewt.  being  charged 
upon  all  hops  grown  In  this  country.  In  1837,  the  number 
or  acres  of  land  under  cultivation  of  hops  was  .V>,323 ;  and 
in  the  same  year  the  duty  amounted  to  310,794/.  4s.,  of 
which  Kent  contributed  nearly  one  half. 

HO'PLITES.  (Gr.«Vx«TM,  from  s\r\«,  arms.)  The 
heavy-armed  infantry  of  Grecian  antiquity.  According 
to  the  Athenian  regulations  (similar  probably  to  those  of 
other  states)  the  higher  classes  of  cititens  only,  as  esti- 
mated by  the  census,  were  liable  to  this  expensive  form 
'  e ;  in  process  of  time,  however,  it  seems 
r  Inferior  classes  also  served  as  Hoplites. 
The  Hoplites  were  armed  in  early  times  with  the  sjnar, 
heavy  defensive  armour,  and  large  shield:  the  latter 
were  exchanged  after  the  time  of  Iphicrates  for  the  light 
cuirass  and  target. 

HOP  OAST.  A  particular  description  of  kiln  used 
for  drying  hops.  The  floor  of  the  kiln  Is  generally  of 
wire  cloth,  and  the  heat  is  generated  in  a  stove  with  lines 
below.  The  hops  after  being  put  on  the  kiln  are  frequently 
turned,  and  in  general  they  are  rendered  sufficiently  dry 
in  the  course  of  a  few  hours ;  when  dried  they  arc  taken 
to  a  loft  and  left  to  cool  for  a  day  or  two,  and  then  put 
Into  bags,  having  been  previously  subjected  to  the  slight 
action  of  the  fumes  of  burning  sulphur  (sulphurous  acid), 
by  which  they  are  to  a  certain  extent  bleached. 

HO'PPLE.  A  mode  of  fettering  the  legs  of  horses  or 
other  animals  turned  out  to  graze  on  a  common  or  other 
unenclosed  place. 

HOP  POLES,  are  poles  or  stakes  annually  inserted 
at  the  roots  of  hop  plants  for  their  stems  to  twine  round. 
When  a  hop  plantation  is  first  made,  as  the  plants  a  t 
O  o 
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weak  the  poles  are  not  required  to  be  more  than  five  or 
six  feet  In  length  ;  but  In  the  third  or  fourth  year  they 
require  to  bo  ten  or  twelve  feet  in  length.  Any  kind  of 
young  treci  or  sapling*  may  be  used  as  hop  poles  ;  but  the 
most  durable  are  those  of  the  oak,  the  ash.  the  sweet 
chestnut,  and  the  larch.  The  locust  or  Robinia  was 
om  mended  as  a  durable  hop  pole  byCobbett ; 
this  wood  is  very  durable  when  of  not  more 
a  certain  age,  It  does  not  appear  to  be  to  when  of 
the  size  most  proper  for  hop  poles.  Much  of  the  dura- 
bility of  the  hop  pole  no  doubt  depends  on  the  toil  in 
which  it  is  grown ;  but,  all  circumstances  being  alike, 
poles  of  larch  wood,  which  are  much  employed  in  the 
neighbourhood  of  Farnham,  have  been  found  to  last 
longer  thnn  any  other. 

HORARY  CIRCLES,  on  Globes,  are  hour  lines,  or 
circles  marking  the  hours,  and  drawn  at  the  distance  of 
15°  on  the  equator  from  each  other.  They  arc  the  same 
as  meridians . 

HORARY  MOTION,!*  the  motion  of  a  celestial  body, 
or  the  space  which  it  moves  through,  in  an  hour.  The 
apparent  horary  motion  of  the  heavenly  bodies  in  their 
diurnal  revolution  is  15°  ;  for  as  the  whole  circle  is  com- 
pleted In  24  hours,  the  34th  part  of  It,  or  15°,  must  be 
parsed  over  In  one  hour. 

HORDE.  A  collective  name  given  to  those  migratory 
nations  who,  like  the  Tartars,  are  not  addicted  to  a  pas- 


toral life,  but  exist  by  plunder  and  rapine. 

HORDBIN.  A  modification  of  starch,  which, 
ing  to  Proust,  constitutes  about  56  per  cent,  of 
meal. 

HO'RDEOLUM.  (Lat.  dim.  of  hordeum.  barley.) 
A  small  tumour  on  the  eyelid,  somewhat  resembling  a 
barley-corn ;  it  is  a  little  boil  projecting  from  the  edge 
of  the  eyelid,  and  is  commonl  v  called  a  stye. 

HO'REHOUND.  This  indigenous  plant  has  a  bitter 
and  somewhat  aromatic  flavour,  and  is  considered  as  an 
expectorant,  and  as  giving  relief  in  asthma ;  hence  the 
celebrity  of  hnrt hound  tea  among  the  common  people. 

HORI'ZON    (Gr.  /  bound  or  terminate),  in 

Astronomy  and  Geography,  Is  the  plane  of  a  great  circle 
of  the  sphere,  dividing  the  visible  from  the  invisible  he- 
misphere. The  horizon  is  either  sensible  or  rational. 
The  sensible  horizon  Is  a  plane  wlrich  is  a  tangent  to  the 
earth's  surface  at  (he  place  of  the  spectator,  extended  on 
all  sides  till  it  is  bounded  by  the  sky ;  the  rational  ho- 
rizon is  a  plane  parallel  to  the'former.  but  passing  through 
the  centre  of  the  earth.  Both  the  sensible  and  rational 
horizon  arc  relative  terms,  and  change  with  every  change 
of  the  spectator's  position  on  the  surface  of  the  earth  ; 
In  all  cases  they  are  perpendicular  to  the  direction  of 
gravity. 

If  the  eye  of  the  spectator  were  in  the  plane  of  the  sen- 
sible horizon,  stars  would  not  appear  to  rite  till  they 
are  above  that  plane ;  but  If  he  is  elevated  above  the 
horizon,  a  greater  extent  of  the  earth's  surface  will  be 
visible,  and  the  stars  will  appear  to  rise  before  they  reach 
the  plane  which  is  a  tangent  of  the  earth.  Hence  the 
sensible  horizon  Is  sometimes  defined  to  he  the  conical 
surface  which  has  lit  apex  in  the  eye  of  the  spectator,  and 
embraces  that  portion  of  the  earth  over  which  the  eve 
can  reach.  Tim. visual  rays  which  are  tangents  to  the 
earth  are  tituatealn  thtt  surface,  and  consequently  point 
below  the  true  sensible  horizon,  or  the  rational  horizon 
which  Is  parallel  to  It ;  and  the  angle  which  a  visual  ray 
makes  with  the  plane  of  the  horizon  is  technically  called 
the  depression  of  the  horizon,  or  tkr  dip.  The  dip*  can  be 
easily  computed  from  the  known  dimensions  of  the  earth, 
and  the  height  of  the  eye  above  its  surface  ;  but  the  real 
depression  of  a  visible  object  below  the  horizon  cannot 
be  determined  In  this  manner,  on  account  of  the  refraction 
of  the  atmosphere,  which  prevents  U>e  rays  of  light  from 
coming  to  the  eye  in  a  straight  line. 

HOlllZONTAL  RANGE,  in  Gunnery,  Is  the  dit- 
tance  to  which  a  piece  of  ordnance  will  carry  a  ball  on  a 
horizontal  plane.  Supposing  no  resistance  from  the  at- 
mosphere, the  greatest  range  would  be  when  the  piece  is 
elevated  at  an  angle  of  45° ;  and  In  all  other  positions  the 
horizontal  range  would  be  at  the  double  of  the  sine  of 
the  angle  of  elevation.  In  a  resisting  medium  the  max- 
imum horizontal  range  requires  the  elevation  to  be  less 
than  45°.  It  is  found  by  experience  that  with  the  ordi- 
nary velocity  a  cannon  shot  ranges  the  farthest  when  the 
elevation  of  the  piece  Is  about  30°.  See  GrNNtar. 

HORN,  partakes  of  the  chemical  nature  of  the  cartilagi- 
nous part  of  bone ;  It  consists  chiefly  of  albumen, with  some 
gelatine  and  a  trace  of  phosphate  of  lime.   See  Cornua. 

Horn  (commonly  called  French  Horn).  A  brass 
musical  wind  instrument  of  a  complex  spiral  form,  in- 
creasing In  diameter  to  its  end  or  mouth,  which  the 
French  call  Its  pavilion.  The  inflexion  of  it  Is  much  re- 
gulated by  the  insertion  of  the  hand  in  the  pavilion. 

HO'RSBLENDE.  A  mineral  of  adark  green  or  black 
colour,  abounding  in  oxide  of  iron,  and  entering  into  the 
com|tosition  of  several  of  the  trap  rocks.  It  it  the  am- 
phibote  of  Hauy. 

HORNBLENDE-SCHIST.  , 
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blende,  generally  including  feltpar  and  grains  of  quarts; 
It  is  of  a  dark  green  or  black  colour.    Where  clay  s Late 
it  in  contact  with  granite,  it  sometimes  passes  into  horn- 
blende slate. 
HOR'NET.   See  Vs«rtn*. 

HORNING,  LETTERS  OF    Jn  Scottish  Law.  a 
species  of  diligence  (i.  e.  process)  against  a  debtor.  Tl 
are  writs  in  the  king's  name,  proceeding  on  the 
of  a  decree  of  the  Court  of  Session,  or  of  the  i 
of  boroughs,  and  of  various  other  Inferior 
but  in  these  cases  a  warrant  of  the  Court  of  : 
also  be  obtained.   They  direct  the  debt 
a  limited  number  of  days  (according  to  i 
debt ).    In  default  of  inch  payment  the  debtor 
charge  of  i 
arrest. 

HO'RNPIPE.  The  name  of  a  well-known  dance,  for 
the  skilful  performance  of  which  the  Britith  sailors  have 
long  been  celebrated.  The  origin  of  the  name  is  uncer- 
tain ;  but  it  is  believed  to  be  derived  from  a  kind  of  mu- 
sical instrument  called  pib-eorn  (Ang.  hornpipe),  con- 
sisting of  a  wooden  tube  with  holes  and  a  reed,  and  a  1mm 
at  each  end,  which  was  formerly  used  in  Wales.  (  See 
rinettm's  .4rch<r>4ocia,  vol.  ill.  177.) 

HORN  SILVER.   A  name  given  by  the  older 
mists  to  chloride  of  silver,  which  when  fused  puts  on  a 
homy  appearance.    For  the  tame  reason  chloride  of 
mercury  or  calomel  is  occasionally  called 
silrcr;  and  chloride  of  lead  horn  lead. 

HO'RNSTONE.   A  variety  of  flint  of 

tin?  varieties  or  porphyry  goes 
stone  porphyry. 

HORN  WORK.  In  Fortification,  a  kind  of  outwork 
carrying  on  the  head  or  fore  part  two  demi-bastions)  re- 
sembling horns,  whence  the  name. 

HORO'GRAPHY.  ( Gr .  i ; « .  hour. and  I write. ) 

The  art  of  drawing  hour-lines,  or  of  constructing  dials. 

HOROLOGIUM.or  HOROLOGE.  (Gr.  and 
>«>«,'.  discourse.)  A  term  frequently  used  by  ancient 
writers  to  denote  a  clock,  watch,  or  other  machine  for 
measuring  time. 

HORO'LOGY  (Gr.  Htm,  and  As>«c,  discourse),  sig- 
nifies literally  an  explanation  of  the  methods  of  mea- 
suring and  marking  the  hours  of  the  day.  Anciently 
the  term  horologiunt  was  applied  to  any  sort  of  contriv- 
ance for  measuring  the  hours,  as  the  clepsydra  and 
dial  (see  the  terms) ;  but  as  these  instruments  have 
superseded  by  clocks  and  watches,  horology  if 
usually  understood  to  signify  a  description  of  the 
clples  on  which  machines  for  the  measurement  of 
moved  by  weighu  or  springs,  are  constructed 

Machines  for  measuring  time  are  designated  by  the  sre- 
neral  appellation  of  clocks  and  watches;  out  they  are  also 
distinguished  by  peculiar  names  arising  from  certain 
modifications  in  their  construction,  or  from  certain  par. 
ticular  purposes  they  are  intended  to  serve.  By  the  term 
clock  Is  understood  an  Instrument  which  not  only  shows, 
but  alto  strikes,  the  hours.  A  time-piece  it  ono  which 
thows  the  hours  without  striking  them  ;  a  qttarter-rfock 
is  one  which  strikes  the  quarters  as  well  as  the  hours  ; 
an  astronomical  dock  is  one  which  thows  sidereal  time  ; 
a  watch  is  a  portable  or  pocket  time-piece ;  a  repeater  la 
one  having  a  contrivance  by  means  of  which  it  ran  bo 
made  at  any  time  to  repeat  the  hours  ;  a  chronometer  is 
a  watch  of  the  best  kind,  or  one  fit  to  he  employe*!  for 
astronomical  purposes. 

In  a  general  view,  horological  machines  may  be  re- 
garded as  consisting  of  three  essential  parts :  —  l«t, 
moving  power,  which  produces  a  rotatory  motion 
an  axle ;  2d,  a  train  of  wheel-work,  by  meant  of  which  a 
velocity  is  obtained  having  any  required  ratio  to  that  «»f 
the  primary  axle ;  and  M,  a  regulator,  by  which  the  ra- 

„!  Jl.„    _  #  PAmslnli/vn    la    .1  A»nr*n «  w-»  «Wrl      and    lini  Toenx  t  S  ..  a» 

weight  which  descends  by  the  force  of  gravity,  or  a  spring 
which  is  coiled  up  within  a  barrel  and  unwinds  Itself  by 
the  force  of  its  elasticity  ;  the  first  being  preferred  on  ac- 
count of  the  perfect  regularity  of  its  action  when  the 
instrument  is  to  remain  fixed  in  a  place,  and  the  second 
being  necessary  for  pocket  time-pieces  and  those  which 
cannot  be  kept  in  a  fixed  position,  as  on  ship-board.  The 
train  of  wheel-work  is  chiefly  remarkable  on  account  of 
the  delicacy  ami  accuracy  of  its  construction.  The  re- 
gulator Is  either  a  pendulum,  of  which,  by  the  theory  of 

are  isochronal  or  p«-r- 


heavy  balance,  the  reel 


falling  bodies,  the  oscillation! 
formed  in  equal  times ;  or  a  I 
vibrations  or  i 

PENDULUM. 

Of  the  various  mechanical  contrivances  In  trod  t 
into  horological  machines  for  accomplishing  partlcuh 
purposes,  It  would  be  useless  to  attempt  a  description  in. 
this  place,  as  our  limits  will  not  permit  them  to  be  sriv<*n 
with  that  minuteness  of  detail  which  It  indispensable  Is* 
order  to  conveys  clear  idea  of  their  action.  The  mot* 
important  is  the  escapement  (or  sa 
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u  converted  Into  a  reciprocating  motion,  and  gives  1m. 
prtiu  to  the  pendulum  or  balance.  Some  other  part*  are 
slso  of  primary  importance  ;  aa  the  maintaining  power,  a 
contrivance  by  mean*  of  which  the  motion  li  maintained, 
cr  the  machine  kept  going,  while  the  weight  or  spring  is 
tanf  wound  up ;  the  fusee,  by  which  in  watches  and 
f^g-clocks  t>,e  force'acting  on  the  wheel-work  is 
rrtdered  equal  in  all  state*  of  the  tension  of  the  spring. 
IttFcsu. 

f  emcnt  of  the  wheel-work  of  a  clock 
O.) 


The 


0.) 


T7^  

HP 


raticsi  watch,  the  frame  plates  being  omitted,  and  the 
bring  supposed  to  be  turned  downwards.  A  is  the 
tenel,  containing  the  spring  which  produces  the  motion. 
*>  i*  tb*  fusee,  connected  with  the  barrel  by  the  chain  ft. 
t  is  the  fusee-wheel,  called  also  the  first  or  great  wheel, 
»bith  turns  with  the  fusee,  and  works  into  the  pinion 
D.  called  the  cos/rc-irAer/pritwsi  ;  this  pinion,  with  the 
ntrt  wheel  or  second  wheel  E.  turns  once  in  an  hour, 
fhe  centre  wheel  E  works  into  the  third-wheel  pinion 
t :  ad  on  the  same  arbor  is  G,  the  third  wheel,  which 
>fc»c»  the  fourth  or  centrate-wheel  pinion  H,  and  along 
»«h  it  the  emirate  wheel  I.  The  teeth  of  this  wheel  are 
f-l**d  at  right  angles  to  its  plane,  and  act  in  the  pinion 
*•«  ^ed  the  balance-wheel  pinion  ;  L  being  the  balance • 
**tel,  or  scape-wheel,  or  crown-wheel,  attached  to  the 
ua*  arbor.   The  balance-wheel  acts  on  the  two  pallets 

*  <nd  n  attached  to  the  verge  or  arbor  of  the  balance 
» ;  and  these  being  placed  at  a  distance  from  each  other 
N*ul  to  the  diameter  of  the  balance-wheel,  and  in  dif- 
ferent planes,  receive  alternately  from  the  scape-wheel 
ui  impetus  in  opposite  directions  which  keeps  up  the  vi- 
*r«ory  motion  of  the  balance. 

jy*  last  part  of  the  mechanism,  which  it  requires  some 
and,  is  represented  more  distinctly 
in  fig.  2.,  where  A  is  the  scape- 
wheel,  and  B  and  C  the  two  pallet*. 
The  pallets,  it  is  to  be  observed, 
are  not  placed  on  the  verge  in  the 
same  plane,  but  their  planes  form 
an  angle  equal  to  the  excursion  of 
the  balance  ;  so  that,  supposing  one 
of  them  to  be  about  40  or  50  degrees 
from  the  mean  point  towards  the 
right,  the  other  is  just  as  many 
'^rrfes  from  the  same  point  towards  the  left.  The 
t'-tth  of  the  tcape- wheel  are  bent  forward  in  the  dl- 
fseuonof  the  motion,  like  the  teeth  of  a  saw,  and  their 
Wmbtr  it  odd.  Suppose,  now,  a  tooth  of  the  scape- wheel 
"» b«e  caught  the  pallet  B  ;  it  will  continue  to  bear  on 
that  pallet,  and  to  accelerate  the  balance,  until,  by  the 
Solution  of  the  verge,  the  extreme  edge  of  the  pallet 

•  'T-' •  ini.i  the  plan*  of  the  extremities  ol  the  teeth,  when 

pallet  escapes.  But  as  the  balance  continues  for  a 
"Tt  time  longer  to  move  in  the  same  direction,  the 
Witt  C  now  comes  in  between  two  teeth  at  the  point 
« metrically  opposite  to  the  front  of  the  tooth  which  B 
t4>)ust  quitted;  and  as  the  vibration  of  the  balance  now 


direction,  this  pallet  is  In  its 
1  by  the  wheel. 

i  the  original  form,  and  hfitill  tStftfcanml 
where  it  answers  sufficiently  well ;  but  when 
J  to  clocks  regulated  by  pendulums,  it  is  exceed- 
15 s7  defective ;  for  as  it  requires  the  vibration  to  be 
Irj"*  in  an  arc  of  considerable  extent,  the  pendulum 
of  necessity  be  short  and  light,  and  hence  it  be- 
*  *ery  imperfect  regulator.    In  order  to  obviate 
defects,  Clement,  a  London  watchmaker,  in  1680, 
r,«tfed  the  crutch  or  anchor  escapement,  which  was 
p^tfty  improved  upon  by  Graham  about  the  year  1700. 
;flt,*ra'»  escapement  is  represented  in  fig.  3.  O  is  the  cen- 
tre of  the  scape-wheel.  B  A  C,  the  crutch 
or  anchor,  consists  of  a  heavy  piece  of 
metal  attached  to  the  rod  of  the  pendulum 
with  which  it  moves.   A  is  Its  centre 
of  motion  ,  and  in  the  original  construe- 
tion  of  Graham,  the  distance  of  A  from 
O  was  equal  to  the  diameter  of  the  scape- 

of  the  crutch 


;  whll..  the  parts  on  which  the  teeth  successively  fall 
^T^d/icaJ  twucct,  the  radii  of  which  are  equal  to  OA. 

'*  wwth  being  received  on  this  surface,  slides  along  it 
t,,.     l«*ling  to  accelerate  or  retard  the  pendulum,  until 


cqu:U  t 
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the  Inclined  plane  comes  to  the  extremity  of  the  tooth, 
and  the  tooth  then  begins  to  act  upon  the  plane,  and  to 
turn  the  pallets,  and  consequently  accelerate  the  pendu- 
lum. By  this  arrangement  the  motion  of  the  wheel  only 
continues  during  the  short  time  the  tooth  is  sliding  along 
the  plane  of  the  pallet,  while  during  the  rest  of  the  vibra- 
tion the  tooth  rests  on  the  cylindrical  surface,  and  the 
wheel  st  mds  still,  or  is  dead ;  whence  this  escapement  is 
called  the  dead  beat,  or  the  escapement  of  repose.  In 
Hooke's  form,  where  the  cylindrical  surfaces  are  wanting, 
the  impulse  given  to  one  pallet  carries  the  opposite  with 
some  force  against  the  approaching  tooth,  and  drives  tho 
wheel  backward,  or  produces  a  recoil ;  and  this  force  being 
applied  at  the  extremities  of  the  vibrations,  tends  greatly 
to  disturb  their  isochronisra.  By  Graham's  method  there 
is  no  recoil  I  the  impetus  is  given  while  the  pendulum 
Is  near  the  middle  of  the  vibration,  and  the  velocity  the 
greatest ;  and  during  the  rest  of  the  vibration  the  pendu- 
lum is  nearly  altogether  free  of  the  action  of  the  wheels. 

"Numerous  other  modifications  of  the  crutch  escapement 
have  been  proposed,  and  some  of  them  carried  successfully 
into  effect ;  but  for  their  description  we  must  refer  to  the 
works  in  which  the  subject  Is  technically  treated.  There 
are  two,  however,  which,  by  reason  of  'the  greater  inge- 
nuity displayed  in  their  contrivance,  and  their  almost 
universal  application  to  the  best  kind*  of  pocket  watches, 
require  particular  notice.     These  are  the  duplex  and 


the  detached 
used  i is  modern 


the  latter  being  that  which  is 


.—This  is  represented  in  fig.  4.  A  A 
is  part  of  the  scape-wheel,  which  Is 
furnished   with  two  sets  of  teeth, 
whence   probably  the   name  is  de- 
rived.   M  N  R  are  the  teeth  of  re- 
pose, lying  in  the  plane  of  the  wheel , 
r/i  n  r  are  the  teeth  of  impulse,  and 
stand  perpendicular  to  the  plane  of  the 
wheeL  B  C  is  the  impulse  pallet,  fixed 
upon  the  arbor  of  the  balance  just 
above  the  plane  of  the  wheel,  so  that  its  extremity  C  may  be 
caught  by  the  teeth  m  n  r,  and  receive  tho  Impulse  from 
them,  as  they  successively  pass.  A  small  ruby  roller  is  also 

J>iaced  upon  the  arbor,  behind  the  pallet,  having  a  notch 
n  one  side  of  It  for  receiving  the  teeth  M  N  It  When  the 
tooth  m  has  passed  the  claw  of  the  pallet,  the  tooth  M 
falls  upon  the  ruby  roller,  where  it  rests  until  by  the 
returning  vibration  of  the  balance  the  notch  Is  brought 
to  the  point  of  the  tooth.  The  tooth  then  falls  Into  the 
notch,  and  thus  passes  the  roller  ;  and  the  next  impulse 
tooth  is  comes  up  to  the  pallet,  on  the  point  of  which  it 
acts  with  great  advantage  In  consequence  of  the  long 
lever.  As  the  successive  impulses  are  all  given  in  the 
same  direction,  the  balance  necessarily  makes  two  vibra- 
tions for  each  impulse  given  by  the  upright  tooth.  The 
chief  advantage  ol  this  construction  consists  In  there  being 
only  one  pallet,  and  in  the  action  being  independent  of 
great  accuracy  in  the  execution  of  the  teeth  of  the  scape- 
wheel,  which  is  Indispensable  In  the  case  of  the  escape- 
ments already  described,  and  also  for  the  lever  escape- 
ment, which  in  fact  It  only  a  modification  of  the  crutch. 
Detached  Escapement —  The  annexed  diagram,  fig.  5., 

represents     Earntnaw's  con- 
struction.   A  is  the  main  pallet 
"\  >,     projri  tins   li   in    the   tUtf,  >>r 

arbor  of  the  b.dance,  concentric 
with  which  Is  another  small 
pallet,  called  the  lifting  ttallet, 
which,  when  the  balance  is 
vibrating  trom  A  towards  B, 


»..--  »-«—  — — -----  f~ - — 

detent  spring  by  forcing  back  the  si 
in  the  case  of  the  duplex,  the  bala 


point  E  of  tbe  principal  pallet  having  passed  the  tooth 
F.  the  wheel  moves  forward  by  the  action  of  the  main- 
spring, until  the  next  tooth  G  falls  upon  the  ruby  pin 
and  is  locked.  The  screw  H  serves  to  adjust  the  j*osi- 
tlon  of  the  detent  and  the  strength  of  the  locking.  Jn 
the  return  of  the  balance,  the  pallet  A  passes  easily  by  the 

slender  spring  B.  As 
piex,  I      balance  here  makes  two 
vibrations  for  each  impulse 

Maintaining  Power.  —  In  order  that  a  clock  or  watch, 
when  perfectly'  regulated,  may  continue  to  Indicate  true 
mean  time,  it  is  necessary  that  it  have  some  contrivance 
for  continuing  the  action  while  it  is  wound  up.  Various 
methods  of  accomplishing  this  have  been  devised  One 
of  the  simplest  consists  In  the  interposition  of  a  spring 
between  the  fusee  and  the  wheel  impelled  by  it,  a  little 
Inferior  In  force  to  the  main-spring  (or  weight),  so  as  to 
remain  always  bent  until  the  pressure  or  the  main  s pring 
is  removed  by  the  action  of  winding,  when  it  begint  lo 
act  upon  a  fixed  point  on  one  side  and  the  wheel  of  tho 
fusee  on  the  other,  so  as  to  propel  the  work  for  a  short 
time  with  a  force  nearly  equal  to  that  of  the  main.spring. 

Some  of  the  other  parts  of  the  mechanism,  as  the 
wheels  for  moving  the  minute  and  seconds  hands,  the 
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striking  part  of  a  clock,  and  the  repeating  part  of  a  watch, 
though  they  form  a  considerable  part  of  the  bulk  of  the 
machine,  require  no  groat  refinement  of  invention  or 
dexterity  of  construction,  and  will  be  better  understood 
from  the  inspection  of  a  common  clock  and  repeating 
watch  than  from  any  description  which  could  be  given. 

The  history  of  the  invention  of  clocks-  Is  very  imper- 
fectly known.    By  some  it  has  been  ascribed  to  Paci- 
irchdeocon  of  Verona,  in  the  9th  century,  and  by 
to  Boethius  in  the  early  part  of  the  6th.  The 


must  have  bcen^att 


moved  by  weights  as  early  as  the  1 1th  century ;  and  as 
the  term  Is  applied  by  Dante  to  a  machine  which  struck 
the  hours,  clocks  must  have  been  known  in  Italy  about 
the  end  of  the  13th  or  beginning  of  the  14th  century.  It 
is  said  that  the  first  clock  made  in  England  was  furnished 
out  of  the  proceeds  of  a  fine  Imposed  upon  the  chief  jus- 
tice of  the  King's  Bench  in  I'iXH,  and  that  it  remained  in 
Its  original  situation,  in  old  Palace  Yard,  as  late  as  the 
reign  of  Klizabeth.  In  the  reign  of  Richard  II.  a  large 
astronomical  clock  was  made  by  Richard  of  Wallingford, 
abbot  of  St. Albans,  which  was  regulated  by  a  fly.  But 
the  most  ancient  clock  of  which  we  possess  am*  certain 
account  was  erected  in  a  tower  of  the  palace  of  Charles 
V.,  king  of  France,  about  the  year  1364,  by  Henry  de 
Wyck  or  de  Vick,  a  German  artist.  A  clock  was  erected 
at  Strasburg  about  1370,  at  Courtray  about  the  same 
period,  and  at  Spire  in  1395.  In  the  following  century 
public  clocks  appear  to  have  existed  in  all  the  principal 
towns  of  Europe,  and  private  ones  to  have  come  Into  very 
general  use. 

The  earliest  clocks  were  doubtless  very  rude  and  im- 
its,  and  their  present  state  of  excellence 
attained  by  slow  and  successive  im- 
lecl  work,  set  tn  msttlon  by  springs  and 
was  known  in  the  time  of  Archimedes ;  and  in 
order  to  have  a  timepiece  it  was  only  necessary  to  apply 
some  contrivance  to  regulate  the  motion.  For  this  pur- 
pose recourse  was  first  had  to  a  fly  wheel ;  but  it  would 
soon  be  found  that  the  fly,  the  action  of  which  depends  on 
the  resistance  of  the  air,  would  form  a  very  imperfect 
regulator.  The  clock  of  Henry  de  Wyck,  above  men- 
tioned, was  regulated  by  an  alternating  balance,  which 
was  formed  by  suspending  two  heavy  weights  from  a  ho- 
rizontal bar  fixed  at  right  angles  to  an  upright  arbor,  and 
the  movement  was  accelerated  or  retarded  by  diminishing 
or  increasing  the  distance  of  the  weights  from  the  arbor. 
It  had  no  regulating  spring,  and  the  action  may  conse- 
quently be  supposed  to  have  been  very  irregular  ;  never- 
theless clocks  regulated  in  this  way  were  used  for  astrono- 
mical purposes  by  Walther,  Tycno  Brahe,  Mcestlin,  the 
landgrave  of  Hesse,  and  others.  The  capital  Improve- 
ment of  the  pendulum  dates  from  about  the  middle  of  the 
17th  century ;  but  It  is  very  uncertain  by  whom  the  applica- 
tion was  first  made  or  proposed.  Galileo  was  the  first  who 
remarked,  or  at  least  the  first  who  formally  announced,  in 
his  work  on  mechanics  and  motion,  which  was  published 
In  1639,  the  isochronal  property  of  oscillating  bodies  sus- 
pended by  strings  of  the  some  length  ,  and  It  has  been 
pretended  that  he  actually  applied  a  pendulum  to  a  clock 
for  the  purpose  of  observing  eclipses  and  determining 
longitudes.  There  Is,  however,  no  proof  of  this  fact, 
which  has  been  strongly  disputed.  Sanctorius,  In  his  Com- 
mentary on  Aviccnna,  describes  an  instrument  to  which 
he  had  applied  a  pendulum  in  1612.  Richard  Harris 
is  said  to  have  constructed,  in  1641,  a  pendulum  clock 
in  London  for  the  church  of  St.  Paul's,  Covent  Garden. 
Vincenzo  Galilei,  a  son  of  Galileo,  Is  stated,  on  the  au- 
thority of  the  Academy  del  Cimento,  to  have  applied  the 
pendulum  in  1649.  It  was  applied  by  Huygcns  in  16.V> ; 
and  by  Hookc,  for  whom  the  invention  has  oeen  claimed, 
about  1670.  But  to  whomsoever  the  merit  may  belong 
of  having  first  made  the  application,  Hnygens  Is  un- 
questionably the  first  who  accurately  explained  the  theory 
of  the  pendulum  ;  and  hence,  perhaps,  the  invention  of 
the  pendulum  clock  has  been  usually  ascribed  to  him. 
Huygens  demonstrated  that  the  vibrations  in  circular 
arcs  are  not  independent  of  the  length  of  the  are,  and 
that  in  order  to  obtain  perfect  isochronlsm.  the  ball  of 


the  pendulum  must  move  In  the  arc  of  a  cycloid ;  and,  in- 
geniously applying  a  property  of  the  cycloid,  of  which  he 
was  the  discoverer,  namely,  that  its  involute  Is  a  curve 
similar  to  itself,  he  procured  the  requisite  motion  by 
causing  the  pendulum  to  vibrate  between  cycloidal  cheeks 
about  which  the  upper  and  flexible  port  of  the  suspending 
rod  wrapped  itself  in  its  motion.  But  it  was  found  that 
no  practical  advantage  could  be  obtained  from  this  lieau- 
tiful  contrivance ;  and  in  fact  it  was  soon  rendered  un- 
necessary by  the  Invention  of  the  anchor  escapement, 
which  gives  the  means  of  rendering  the  arcs  of  vibration 
very  small,  in  which  cose  the  error  depending  on  the 
length  of  the  arc  becomes  Insensible.  The  application 
of  the  spiral  spring  to  the  balance  is  the  undoubted  in- 
vention of  Hooke. 

Another  invention,  which  marks  an  epoch  in  the  his- 
tory of  horology,  Is  that  of  a  method  of  counteracting  the 
effect  of  changes  of  temperature  on  the  pendulum  rod 
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and  balance.  The  mercurial  compensation  pendulum 
was  invented  by  Graham  about  the  year  1715.  firaliam 
likctwisc  suggested  the  method  of  effecting  the  compen- 
sation, by  means  of  the  unequal  expansions  of  different 
metals ;  an  idea  which  was  subsequently  realized  by 
Harrison  in  the  construction  o(  the  gridiron  pendulum, 
which  is  now  very  generally  used.  The  compen»tin« 
apitaratus  In  the  watch  balance  depends  upon  the  sani<- 
principle,  but  the  mechanical  arrangement  is  necessarily 
very  different.   See  Balance. 

For  full  information  on  this  subject  the  reader  Is  re- 
ferred to  the  following  works :  —  Berthoud,  Kit  at  tmr 
rHorlogerie;  Id.,  Histoire  de  la  Mi  sure  dm  Terns; 
Cummin*'*  Elements  of  Clock  and  Watch-Work;  Der- 
kam's  Artificial  Clockmaker  ,  Harrison'*  Principle*  of 
kit  Timekeeper  i  Earnshaurs  Explanations  of  Time- 
keeper* f  Raid's  Treatise  on  Clock  and  Watck-makmg; 
the  article  "  Horology  "  in  the  Penny  Cyclopedia,  ike. 

HORO'METRY.    (Gr.  £<«  and  ^r(«,  measure.) 
The  art  of  measuring  hours. 

HO'ROSCOPE.  (Gr.  £*«,  and  r«*n«*,  /  observe.) 
A  representation  of  the  aspect  of  the  heavens  and  po- 
sitions of  the  celestial  bodies  at  a  particular  moment, 
drawn  according  to  the  rules  of  the  imaginary  science  of 
astrology.  Thus  the  aspect  of  the  heavens  at  the  mo- 
ment of  the  birth  of  an  individual  is  his  horoscope,  and 
supposed  to  indicate  his  future  destinies.  See  Arraoiocv. 

HO'RPOE.  See  Upitpa. 

HORRIPILA'TION.  (Lot. horror, and  piIu»,«A*rr.l 
The  common  expression  of  the  "  hair  standing  on  end." 
implies  the  shuddering  sensation  to  which  medical  i 
often  apply  " 
HORS1?. 

Horse.  In  Nautical  affairs,  afoot  rope  to 
feet  of  the  seamen  while  leaning  over  a  yard  or  I 
furl  the  sail.    Also,  a  rod  or  rope  along  which  the  edge 
or  the  corner  of  a  soil  traverses  by  means  of  hanks. 

HORSE  POWER.  This  term,  as  applied  to  steam 
engines,  refers  to  the  weight  which  they  are>  capable  of 
raising  to  a  given  height  In  a  given  time.  Watt  estimated 
a  single  horse  power  at  32,000  pounds  avoirdufiois  lifted  to 
the  height  of  one  foot  per  minute ;  this  is,  however,  nearly 
double  the  work  of  a  single  horse  as  usually  applied  to 
raising  weights. 

HORSE  HA'DISH,  the  root  of  the  Cochleana  ar- 
mo  ran  a,  which  when  scraped  is  often  eaten  as  a  condi- 
ment and  an  ingredient  in  sauces,  has  a  place  in  the 
Materia  Medica  as  a  stimulant,  and  a  compound  spirit 
and  compound  infusion  are  directed  in  the  pkarmac  - 
porta :  the  latter  very  soon  becomes  ] 
are  useful. 

HORSE  SHOE.   In  Fortification,  a  work  of  ai 

"hO'HtTcULTURE.  (Lot.  hortus.  a  garden,  and 
colo.  /  cultivate.)  The  culture  of  the  kitchen  garden 
and  orchard.  In  the  kitchen  garden  are  cultivated 
every  description  of  root,  herb,  flower,  and  fruit,  used 
in  cookery  ;  and  in  the  orchard  the  more  hardy  fruit* 
used  in  cookery,  and  in  the  dessert.  The  finer  fruits 
are  grown  against  espaliers,  walls,  hot  walls,  or  under 
glass.  The  chief  difference  between  horticulture  ami 
agriculture  is,  that  in  the  former  art  the  culture  is  per- 
formed by  manual  labour  in  a  comparatively  limited 
space  called  a  garden  ;  while  in  the  latter  it  is  perform- d 
jointly  by  human  and  animal  labour  in  fields,  or  in  an  ex- 
tensive tract  of  ground  called  a  farm.  See  Gardfkiki-, 
AGRictaTCRK,  and  Farmino. 

HO'RTUS  SICCUS.  A  collection  of  dried  plant* 
preserved  In  books  or  papers. 

HOSA'NNA.  (Heb.)  An  exclamation,  signifying 
literally  save  no  v.  This  Hebrew  word  occurs  only  once 
In  the  Pld  Test.,  vis.  Psalm  cxvili.2ft.  This  psalm  ii 
the  last  of  those  which  compose  the  "  great  Ilollel. ;"  and 
hence,  perhaps,  this  invocation  was  used  by  those  who 
conducted  our  Saviour  into  Jerusalem.  (Matt-  xx> 
Mark  xi.,  John  xii.)  It  was  afterwards  commonly  adopted 
in  the  church.  {Riddle's  Christian  Antiquities,  p.  335.) 

HOSIERY.   See  Woollen  Manufacture. 

HCPSPITAL.  (Fr.hopital.)  In  Architecture,  a  build 
ing  raised  and  endowed  for  the  reception  of  persons  inea 
pable  of  supporting  themselves  and  procuring  medica 
assistance,  or  as  a  refuge  for  the  unfortunate  or  needy 
Many  of  the  charitable  institutions  in  Great  Britain  an 
j  called  hospitals  ;  and  are  Incorporated  bodies,  posscssei 
of  great  wealth,  which  Is  expended  in  the  support  « 
schools,  &c.  (See  M'Culloch's  Statistics  ;  De  Gerando,  <i 
la  Rienfaisancc  publique,  vol.  iv.  book  3.) 

HOSPITAL  GANGRENE.  A  species  of  u  Ice-rat  in 
gangrene,  peculiarly  characterised  by  its  Infectious  notun 
and  Its  tendency  to  attack  wounds  or  ulcers  in  crowde 
hospitals. 

HO'SPITALLER,  in  its  original  acceptation,  w,i 
applied  to  certain  religious  bodies,  who  held  it  their  dul 
to  provide  lodging  and  entertainment  for  those  persor 
engaged  in  pilgrimages.  One  of  the  most  celebrated  it 
stltutions  of  this  kind  was  that  at  Jerusalem, 
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HOSPITIUM. 

known  religious  body,  instituted  about  the  end  of  the  1  Ith 
«  the  beginning  of  the  13th  century.  They  soon  after- 
svds  settled  permanently  in  England,  and  gradually  at- 
tached *  degree  of  wealth  and  importance  unequalled  in 
Uk  history  of  similar  bodies.  They  followed  the  rule  of 
St.  Austin,  and  wore  a  black  habit  with  a  white  cross 
upon  it.  At  their  original  institution  they  were  styled 
Knights  of  St.  John  of  Jerusalem  ;  afterwards  Knights 
fi  Rhodes,  and  again  Knights  of  Malta ;  these  two  islands 
U»inf  been  successively  conferred  on  them  by  different 
nrjiurchs.  See  St.  John  op  Jerusalem.  Knights  or. 

HOSPI'TIUM  (Lat  i  signifies  in  general  a  place  or 
rm  for  the  reception  of  strangers,  in  which  sense  it  Is 
u**d  by  old  writers ;  but  it  is  in  modern  times  almost 
sholly  restricted  to  the  celebrated  Inns  on  St.  Bernard 
nd  St.Gothard.  in  Switzerland,  to  which  travellers  to 
*iid  from  Italy  resort. 

HO-SPODAR,  or  WOIWDDE.  The  lieutenants 
»Hwoted  by  the  Porte  to  govern  the  two  Christian  pro- 
file's of  Moldavia  and  Wallachia  are  so  called.  By  the 
treaty  of  Adrianople  between  Prussia  and  Turkey  (1829), 
U*»e  officers  are  to  bold  their  appointments  for  life,  and 
to  pay  a  fined  annual  tribute. 

HOST  (from  the  Latin  hostla,  a  victim),  Is  applied  in 
Theological  language  to  the  bread  and  wine  uuder  th»> 
*^«rance  of  which  the  Roman  Catholics  conceive  the 
t"«ij  and  Wood  of  Christ  to  be  present  upon  the  altar. 

ligation  of  the  Host  is  a  ceremony  pr»-\ .lU  nt  in  .ill 
Catholic  countries,  in  which  the  consecrated  elements  are 
ruM-d  aloft  and  carried  in  procession  through  a  church, 
or  even  through  the  streets  of  a  city.  On  these  occasions 
t" fall  on  their  kne«s  and  worship  Use  B(Mt<  Tin- 
origin  of  the  custom  is  dated  from  the  12th  century,  when, 
I  is  said,  it  was  thought  necessary  to  make  this  public 
L'id  conspicuous  declaration  of  the  Eucharist  on  the  oc- 
cui°o  of  the  promulgation  of  the  opinions  of  Berenga- 
riiM  against  transub.stantiation. 

H0*8TAGE.  (Lat.  hospes,  guest.)  A  person  left  as 
surety  for  the  performance  of  the  articles  of  a  treaty. 
The  practice  of  taking  host  Ages  is  now  almost  unknown 
•«  the  mutual  relations  of  civilized  communities  ;  but 
*u  formerly  so  common  as  to  "have  given  rise  to  many 
1*siioos  in  the  law  of  nations.  Hostages  were  divided 
ato  principal and  accessary  ;  the  latter  being  where  tt  Is 
«pr*ssly  stipulated  by  treaty  that  the  hostage  shall  be 
ttiwerable  for  the  event,  (me  of  the  points  debated 
civilians  on  this  subject  was,  whether  such  a  hos- 
••»«  could  lawfully  stake  bis  life,  and  whether  in  the 
"eat  of  his  doing  so  it  was  lawful  to  take  it.  The  afflr- 
<atti»e  was  argued  from  the  most  ancient  example  of 
'"*t*geship  on  record,  —  Reuben's  words  to  Jacob,  "  slay 
^7  t*o  sons  if  I  bring  not  Benjamin  back."  According 

Philip  Je  Comities,  the  Liegois  having  given  hostages 
to  Charles  Duke  of  Burgundy,  with  express  power  to 
I'Jt  them  to  death  In  the  event  of  an  infraction  of  the 
tr'a7.  and  that  event  having  taken  place,  it  was  much 
*eh*ted  in  the  council  whether  the  power  should  not  be 
rvried  into  execution  ;  and  after  much  discussion  their 
<nes  were  spared.  It  has  also  been  questioned  whether 
^  hostage  can  be  delivered  up  against  his  will :  Grotius 
tides  in  the  affirmative.  The  extent  of  the  rights  of 
r'*»querors  over  hostages,  the  events  which  may  dissolve 
'hew  obligation,  the  effect  of  their  escape  upon  the  con- 
'*«ioo  between  the  principals,  and  other  points  of  the 
^wt.are  treated  at  length  by  writers  on  national  law. 

HOTCHPOT,  In  Law,  is  a  blending  or  mixing  to- 
fthertif  lands  given  In  marriage  with  lands  in  fee  falling 
descent.  As  if  A.  bad  two  daughters,  and  gives  a  third 
his  lands  in  marriage  with  one  of  them  to  her 
"wbsnd,  and  dies  seised  of  the  other  two  thirds  :  in  order 
to  acquire  any  farther  share  of  these  lands,  the  married 
^urhter  must  bring  the  lands  first  given  into  hotchpot ; 
to«  U,  she  must  renounce  the  gift,  and  allow  the  hind  to 
Confounded  n  ith  the  rest,  In  order  that  she  may  In. 
*J!rt*  her  whole  share  ;  otherwise  her  sister  will  have 
to*  remaining  two  thirds  of  the  lands.  There  Is  also  a 
^  of  hotchpot  with  respect  to  the  distribution  of  per- 
•  "-d  property  within  the  stat.  22  &  23  C.  2.  c.  10. ;  as, 
1  here  a  certain  sum  is  to  be  raised  and  paid  to  a  daughter 
tor  her  portion  by  a  marriage  settlement,  if  the  daughter 
*'JoJd  have  any  further  share  of  her  father's  personal 
^tat*  she  must  bring  this  money  into  hotchpot,  and 
4ll<-'*  it  to  form  part  of  the  distributable  residue. 

IIOTE'L  (Fr.),  signifies,  in  a  general  sense,  a  large 
"w  for  the  reception  of  strangers ;  but  in  a  particular 
'•"n«e,  especially  in  France,  it  is  applied  to  the  residences 
<*  the  king,  nobility,  or  other  persons  of  rank :  or  it  is 
"*<d  synonymously  with  hospital,  as  the  Hotel  Dim, 
Haiti  tUt  Inraltdfs,  Ste. 

HOTHOUSE.   A  general  term  for  the  glass  struc- 

*  "vd  in  gardening,  and  Including  stoves, 
'"'Ohm,  orangeries,  and  conservatories.  Pits 
«« ■  nrden  structures  with  glass  roofs,  wit 
™» of  masonry  or  wood  ;  but  they  are  generally  so  low 
JJJW  to  admit  of  being  entered  and  walked  in.  and  this 

•  to  prevent  them  from  being  included  under  the  term 
Sec  Stove,  Greenhouse,  Pits  anu  Frames. 


HOUSE. 


HOTWALL.  In  Gardening,  walls  for  the  growth  of 
fruit  trees,  which  are  built  with  flues  or  other  contriv- 
ances for  being  heated  in  severe  weather,  so  as  to  facili- 
tate the  ripening  of  the  wood  or  the  maturity  of  the  fruit. 
The  most  common  form  of  hotwalls  Is  that  £n  which  flues 
or  tunnels  are  conducted  through  them,  into  which  the 
smoke  and  heated  air  from  Ares  are  made  to  ascend  from 
a  furnace  at  the  bottom  of  the  wall  to  a  chimney  on  the 
top  ;  but  in  some  cases  hotwalls  are  formed  by  construct- 
ing the  entire  wall  hollow,  tying  the  two  sides  together 
by  cross-stones  or  bricks,  anu  Introducing  heat  by  means 
of  pipes  of  metal  containing  steam  or  hot  water  along  the 
bottom  of  the  vacuity,  the  neat  of  which  rises  to  the  top 
of  the  wall,  and  heats  every  part  in 
climates  north  of  the  meridian  of 


its  progress.  In  all 
London,  hotwalls  are 


of  great  use  for  ripening  fruits  and  y 
preserving  tender  plants.    See  Wall. 

HOUNDS.  In  Naval  Architecture,  the  projecting 
parts  of  the  sides  of  the  mast,  near  its  head,  which,  like 
shoulders,  support  the  rigging.  He. 

HOUR,  in  its  general  acceptation,  denotes  the  twenty- 
fourth  part  of  a  mean  solar  day,  or  of  the  time  in  which 
the  earth  makes  a  complete  revolution  in  respect  of  the 
sun.  The  division  of  the  artificial  day,  or  time  from  sun- 
rise to  sunset,  into  twelve  equal  parts,  belongs  to  the  re- 
motest ages  of  antiquity  (see  Goguet,  Origin*  des  Iah'j, 
S[c.)i  the  division  of  the  night  into  the  same  number  of 
parts  was  introduced  at  Rome  in  the  time  of  the  Funic 
wars.  The  Italians  make  the  day  commence  at  sunset, 
and  reckon  on  to  twenty-four  hours,  or  to  the  succeeding 
sunset.  Astronomers  also  reckon  twenty-four  hours 
from  mid-day  to  mid-day  ;  but  in  the  civil  reckoning  only 
twelve  hours  are  counted,  namely,  from  midnight  to  mid- 
day, and  from  mid-day  to  midnight.  The  hours  which 
result  from  the  division  of  the  artificial  day  into  twelve 

{tarts  are  called  temporary  hours,  from  being  of  unequal 
cngth*  at  the  different  seasons  of  the  year. 

HOUR  CIRCLES,  or  HORARY  CIRCLES.  The 
same  as  meridians  ,  being  great  circles  of  the  sphere  per- 
pendicular to  the  equator,  and  their  planes  making  with 
each  other  angles  of  fifteen  degrees. 

HOUR-GLASS.  A  species  of  chronometer  or  clep- 
sydra, measuring  intervals  of  time  by  the  running  of 
water  or  sand  from  one  glass  into  another. 

HOU'RIS.  The  name  given  by  the  Europeans  to  the 
imaginary  beings  whose  company  in  the  Mohammedan 
paradise  is  to  form  the  principal  felicity  of  the  believers. 
The  name  is  derived  from  hur  al  < 


eped.  They  are  represented  in  the  Koran  as  most  beau- 
tiful virgins,  with  complexions  like  rubies  and  pearls, 
and  possessed  of  every  intellectual  and  corporeal  charm. 
They  are  not  created  of  clay,  as  mortal  women,  but  of 

f>ure  musk ;  and  are  endowed  with  immortal  youth,  and 
mm  unity  from  the  diseases  and  defects  of  ordinary  beings. 
(See  Koran,  chap.  55,  56.,  Sale's  translation;  and  the 
Prel  Discourse,  s.  4.) 

HOURS.  (Gr.~tt<*w.)  In  Mythology,  divinities  regarded 
In  two  points  of  view — as  the  goddesses  of  the  seashns,  and 
hours  of  the  day  ,  and  their  number  is  stated  in  different 
ways  accordingly.  Their  duty  was  to  hold  the  gates  of 
heaven,  which  they  opened  to  send  forth  the  chariot  of 
the  sun  in  the  morning,  and  receive  it  again  in  the  even- 
ing. No  classical  poet  has  described  them  with  greater 
beauty  than  Shelley,  in  a  celebrated  passage  of  his  Prome- 
theus Unbound.  These  goddesses  are  often  depicted  as 
forming  the  train  of  Venus.  (See  Homer,  Hymn,  ad  Fen. 
145. ;  Hes.,  Erg.  ver.  75.,  and  Hymn,  ad  Apoll.  vcr.  194. ; 
see  also  Gray's  Ode  on  the  Spring.) 

*!OUR8,  CANONICAL.  The  seven  hours  of  prayer, 
observed,  it  is  said,  by  the  Catholic  church  since  the  5th 
century  ;  chiefly  In  monasteries.  The  number  seems  be- 
fore that  time  to  have  varied,  although  some  peculiar 
seasons  of  the  day  and  night  were  always  set  apart  for 
this  observance.  They  became  finally  fixed  at  seven  by  the 


rule  of  St.  Benedict ;  a  number,  perhaps,  recommended 
by  the  literal  acceptation  of  the  words  of  David  (Psalm 
cxlx.),  "  Seven  times  a  day  will  I  praise  thee."  These 
hours  are  termed,  in  the  language  of  the  Latin  church, 
matins,  prima,  tertla,  nona,  vespers,  completa  or  corn  - 
pletorium,  which  last  takes  place  at  midnight.  At  the 
time  of  the  Reformation  the  canonical  hours  were  reduced 
in  the  Lutheran  church  to  two,  morning  and  evening  ; 
the  "  reformed  "  church  never  observed  them.  ( See  Bing- 
ham's Ant.  Eccl.  5. ;  Riddle's  Christian  Ant. ;  Ersch  and 
Gruber's  Encyd.,  "  Horie."; 

HOUSE.  (Gcrm.haus.)  A  human  habitation,  or  place 
of  abode  of  a  family.  Among  the  eastern  nations,  and 
those  to  the  south,  houses  are  flat  on  the  top,  with  the 
ascent  to  the  upper  story  by  steps  on  the  outside.  As  we 
proceed  northward,  a  declivity  of  the  roof  becomes  re- 
quisite to  throw  off  the  rain  and  snow,  which  arc  of  greater 
continuance  in  higher  latitudes.  Among  thcanclentGreeks, 
and  Jews,  the  houses  usually  enclosed  a  quad- 
area  or  court,  open  to  the  sky.  This  part  of  the 
was  by  the  Romans  called  the  impluvium,  or  ca- 
vudium,  and  was  provided  with  channels  to  carry  off  the 
waters  into  the  sewers.    Both  the  Roman  and  Greek 
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HOUSEHOLDER. 

house  it  described  by  Vitruvlus,  to  whose  works  we  must 
the  reader  for  further  information  on  these  heads 


is  a  term  used  in  various  wars ;  as  in 
the  phrase  "  a  religious  house."  either  the  buildings  of  a 
monastery,  or  the  community  of  persons  inhabiting  them, 
mav  be  designated.  In  the  middle  ages,  when  a  family 
retired  to  the  lodge  connected  with  the  mansion,  or  to 
their  country  seat,  it  was  called  "keeping  their  secret 
house."  (See  Northumberland  Household  Book.)  Every 
graoation  of  building  for  habitation,  from  the  cottage  to 
the  palace,  is  embraced  by  the  word  house ;  so  that  to 
give  a  full  account  of  the  requisites  of  each  would  occupy 
more  space  than  could  be  devoted  to  the  subject  in  this 
work  :  indeed  to  say  more  would  be  to  write  a  treatise  on 
domestic  architecture. 

HOU'SEHOLDER.  In  Law,  the  occupier  of  a  house. 
Where  the  right  of  voting  for  members  or  parliament  Is 
in  inhabitant  householders,  it  has  been  settled  by  a  cur- 
rent of  decisions  that  no  one  is  to  be  considered  as  such 
who  does  not  possess  the  exclusive  right  to  the  use  of  the 
'  door  of  the  building.  He  retains  the  character, 
..  .  although  by  taking  inmates  he  may  for  a  time 
relinquished  the  exercise  of  that  exclusive  right. 
The  "  outward  door,"  to  satisfy  this  description,  need  not 
be  a  door  opening  on  the  public  way ;  a  room  or  set  of 
rooms  having  a  separate  and  exclusive  outward  door  (as 
chambers  in  one  of  the  Inns  of  Court)  may  in  the  eye  of 
law  constitute  a  house.  The  same  principle  is  followed 
in  criminal  law,  where,  to  constitute  the  offence  of  bur- 

{lary,  it  l«  necessary  that  a  "  house  "  shall  have  been  bro- 
en  and  entered. 

HOUSEHOLD,  THE  KING'S.  The  chief  officers 
of  the  king's  household  are, — I.  The  lord  chamberlain  ; 
under  whom  are  the  vice-chamberlain,  groom  of  the 
atole,  lords  of  the  bedchamber,  gentlemen  of  the  privy 
chamber,  &c.  2.  The  lord  steward  ;  in  whose  office  ant 
the  treasurer  and  comptroller  of  the  household,  yeomen 
of  the  guard,  gentlemen  pensioners,  master  of  the  horse, 
Ac. 

HOUSEHOLD  TROOPS.   See  Guards. 

HOUSE  OF  COHRECTION.  A  prison  for  the  pu- 
nishment of  idle  and  disorderly  persons,  vagrants,  tres- 
passers. &c.  They  arc  regulated  by4G.4.  c.  64.  and 
other  statutes.   See  Bridewill,  Prison. 

HOU'SING.  (From  house.)  In  Architecture,  the 
space  taken  out  of  oue  solid  to  admit  of  the  insertion  of 
another. 

HO'VEL.   An  open  shed  for  sheltering  cattle,  for 

trotecting  produce  or  materials  of  different  kinds  from 
he  weather,  or  for  performing  various  country  operations 
during  heavy  rains,  falls  of  snow,  or  severe  frosts. 

HOW'ITZER.  (Germ,  haufen.  toJUl up.)  A  species 
of  mortar,  or  piece  of  ordnance,  of  iroa  or  brass.  The 
iron  howitters  used  in  the  British  service  are  four  or 
five  fret  long,  and  eight  or  ten  inches  diameter. 
HOY.  A  small  vessel  having  generallv  one  mast. 
HUBERT.  ORDER  OF  SAINT.  The  highest  Ba- 
varian order  of  knighthood,  founded  in  1444. 

HUE  AND  CRY.  In  Law,  the  common  process  of 
pursuing  a  felon.  This  custom  is  of  ancient  origin, 
and  evidently  arose  from  the  practice  of  pursuing  the  of- 
fender with  a  loud  outcry,  that  all  might  try  to  bring  him 
to  justice. 

HC'GUENOTS.  In  French  History,  a  name  given  In 
the  sixteenth  century  to  the  Protestants  or  Calvinist*  of 
France.  The  writers  of  that  time  were  not  acquainted 
with  the  true  derivation  of  this  popular  nickname,  to 
which  they  assigned  various  absurd  etymologies ;  it  Is, 
undoubtedly,  a  corruption  of  the  German  "  EidgenosKcn," 
signifying  the  Swiss  confederates.  Geneva  was  the  lite- 
rary an  lee.  Ie*ia*tical  metropolis  of  the  French  reformed  ; 
and  consequently  they  were  naturally  confounded,  in  the 
eye  of  the  Catholic  populace,  with  the  Swiss,  who  sup- 
ported that  republic  by  their  alliance.  After  a  long  period, 
during  which  they  increased  in  numbers  under  occasional 
persecution  (under  Francis  1.  and  Henry  II.)  a  large 
party  of  the  Huguenots  took  part  In  the  conspiracy  of 
Amboise  In  I.VJ0  ;  and  although  the  free  exercise  of  their 
religion  was  secured  to  them  by  the  edict  of  January 
( yet  they  were  driven  by  the  violations  of  that 
edict  to  take  up  arms  against  the  government  of  Francis 
II.  in  the  same  year.  At  that  period  their  leaders  were 
of  the  houses  of  Bourbon  (King  of  Navarre  and  Prince 
ofConde)  and  ("hatlllon  (the  Admiral  Collgny).  They 
were  powerful  in  numbers,  and  still  more  in  wealth  and 
consequence.  A  very  large  proportion  of  the  higher  no- 
bility ;  of  the  middle  nobility  and  gentry,  especially  in 
the  central  and  south-western  parts  of  France  ;  the  whole 
or  greater  part  of  the  population  in  some  towns,  as  Rouen, 
La  Rochelle.  Dieppe.  Nismcs  ;  6nal!y.  a  large  body  among 
the  peasantry  In  some  districts,  especially  of  the  south, 
where  the  doctrines  of  the  Albigeois  were  never  fully  ex- 
tinguished ;  —  these  belonged  to  their  party.    But  during 
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of 
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the  religious  wars  of  the  16th  century  tl 
lost  ground  under  the  Increasing  i eal  and 
ihe  great  Catholic  body ;  and  after  the  < 
llcnrv  IV.  most  of  their  chiefs  among  the 
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HUNDRED. 

cessively  abandoned  the  faith.  They  sustained  two  drll 
wars  in  the  following  century  against  Louis  XIII.,  which 
cost  them  the  loss  of  the  strong  places  which  they  had 
held,  and  of  many  of  their  privileges.  The  history  of 
the  Protestant  church  in  France  then  ceased  to  he  the 
history  of  a  political  party  ;  and  the  name  of  Huguenoti, 
about  the  same  time,  began  to  pass  out  of  ordinary  use. 
De  Thou,  Davila,  D'Aubigny,  Lanoue,  are  perhaps  the 
most  valuable  of  the  numerous  cotemj  orary  historians  of 
the  16th  century.  Of  modern  compilations,  Smaiify  t 
History  oj  the  Religious  Wart  of  France ;  WraxaU ; 
Sismondi,  vols.  xvi.  to  xx. ;  Browning's  History  qf  the 
Hugonots  from  the  Edict  of  Sanies,  an  useful  cornix-n- 
diuin,  with  references  to  the  best  authorities,  published 
in  1K39. 

HUI'SSIER.  (Fr.  from  the  old  word  huis,  a  door: 
whence  our  usher. )  Executive  officers  in  the  French 
courts  of  justice,  whose  original  function  was  to  keep 
the  door  of  the  tribunal.  Such  officers  were  styled  by 
the  Romans  apparitorcs,  cohortales,  executores.  and  by  a 
variety  of  other  names.  In  France  the  huissiers  were 
originally  a  subdivision  of  the  general  t  las 
sergens;  but  afterwards  these  utter  came 
discriminate^/  huissiers.  Their  functic 
merous  and  important  They  give  noti 
and  execute  the  processes  of  the  court*  to  which  they 
are  attached,  both  civil  and  criminal.  Those  of  the  Couit 
of  Cassation  are  appointed  by  itself ;  those  or  the  Cours 
Royales  on  the  recommendation  of  those  courts ;  those 
of  courts  of  commerce  by  the  government.  The  officer* 
termed  huissiers-  priseurs,  or  commhualres-priseurs,  are 
employed  as  appraisers  at  public  sales. 

HU'LFSTON.  (Germ.)  In  Music,  the  secondary  or 
superior  note  in  a  shake.   Sec  Hacpt  Ton. 

HULK.  The  name  given  to  an  old  ship  laid  by  as 
unfit  for  further  service.  The  hulks  near  Woolwich  con- 
sist of  old  ships  to  which  convicts  are  sent  previously  to 
their  departure  from  the  country. 

HULL.  The  body  of  a  ship,  exclusive  of  the  masts, 
rigging,  &c. 

HitlJ  rfiws,  expresses  that  the  hull  of  the  ship  is  con- 
cealed by  the  convexity  of  the  sea. 

HUMAN  ITA'RIAN.   A  term  sometimes  applied  to 


those  who  deny  the  divinity  of  Christ,  and-  assert  him  to 
have  been  mere  man.  This,  however,  is  more  than  the 
word  exactly  signifies,  and  the  term  Philanthropist,  or 


the  idea  more  precisely.   See  Socinian,  Unitarian. 

HUMA'NITIKS.  A  word  employed  in  modern  Eu- 
ropean schools  and  colleges  of  various  nations,  to  aignify 
grammar,  rhetoric,  and  poetry,  including  the  study  of  the 
ancient  classics.    It  has  the  same  sense  with  polite  Ute- 

tenned  a  humanist. 

HU'MBLE  BEE.   See  Mlllifkra. 

IIU'MBOLDTINE.  A  native  oxalate  of  the  protoxide 
of  Iron.  It  occurs  crystalline  and  massive,  and  of  a  yellow 
colour  ;  the  massive  variety  is  earthy  and  greenish  yel- 
low. 

HU'MBOLDTITE.  A  name  given  to  a  variety  of 
Datfiotitc,  or  borosilicate  of  lime,  ft  occurs  crystallized- 
These  minerals  are  named  in  honour  of  Humboldt,  the 
celebrated  traveller. 

HU'MERUS.  (Lat.)  The  bone  of  the  arm.  The  first 
of  the  radiated  system  of  bones  of  the  anterior  extremity , 
articulated  with  the  scapula  in  the  vertebral ed  animal* 
In  Entomology,  Mr.  Kirby  so  calls  the  third  joint  of  the 
anterior  pair  of  legs  In  Hexapod  insects. 

HU'MlFU'SUS  (Lat.  bumus,  the  ground,  and  fundo. 
/  pour  or  spread  out).  In  Botany,  denotes  the  spreading 
ol  plants  over  the  surface  of  the  ground :  procumbent. 

HUMIRIA'CE.E.  (Humlrium,  one  of  the  genera.)  A 
natural  order  of  arborescent  or  shrubby  Exogens,  inha- 
biting Braxil,  but  not  very  well  understood.  They  differ 
from  Meliacetr  In  their  albuminous  seeds  and  their  slender 
embryo  ;  agreeing  In  the  latter  respect,  and  in  their  bal- 
samic wood,  with  Styracear.  Hum ir htm  Jloribundttm 
yields,  on  being  wounded,  a  liquid  yellow  balsam,  called 
Balsam  of  I'miri,  resembling  the  properties  of  Copaiia 
and  Balaam  of  Tolu. 

HU'MITE.  A  mineral  named  in  honour  of  Sir  Abra- 
ham Hume,  In  whose  celebrated  collection  it  was  found. 
It  occurs  in  yellow-brown  or  colourless  crystals  on 
Monte  Somma.    It  has  not  been  analyst  d. 

HU'MMING  BIRD.   See  Trochilis. 

HUMOUR.   See  Wit. 

HU'MOURS  OF  THE  EYE.   See  Eye. 

HU'NDRED.  A  hundred  is  a  territorial  division, 
having  for  its  object  the  more  convenient  and  efficient 
administration  of  justice ;  anciently  subsisting  in  other 
countries,  particularly  France  and  Lombardy,  as  well  as 
in  England,  and  adopted  in  this  country  as  ihe  subdi- 
vlsiou  of  a  county.  The  institution  of  the  hundred.  a« 
well  as  thai  i  1  the  count]  ami  tvthmg.  is,  upon  ;  r. 
rise  authority,  usually  referred  to  the  reign  of  Alfred  ;  but 
It  la  probable  that  the  division  was  of  an  older  date,  and 
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HUNDRED  WEIGHT. 

tune  time.    It  ia  certain,  At  any  rate,  that  the  term  had 
not  in  aJI  parti  the  same  application  ;  for  the  meaning 
usually  given  to  it,  namely,  that  of  a  district  containing 
•  hundred  free  families,  even  if  it  be  reconcilable  with 
what  appears  to  hare  been  in  early  times  the  suite  of 
tbe  population  tn  the  southern  counties,  is  totally  in. 
consistent  with  any  reasonable  conjecture  as  to  the  po- 
pulation of  the  north,  where  the  hundred  generally  ln- 
rlude*  a  much  larger  district.    It  is  probable,  therefore, 
that  the  term  having  originated  in  the  south  with  the 
Brewing  stated,  was  subsequently  applied  to  the  divisions 
previously  established  in  the  northern  counties  under  the 
name  of  Wapentakes.     To  each  hundred  belonged  a 
court  baron,  similar  in  the  nature  and  extent  of  its  ju- 
risdiction to  the  county  court,  and  also  a  court  leet  (see 
tit.  Lcet)  ;  both  of  which  were  usually,  and  by  the  com- 
mon law.  held  either  by  the  sheriff,  or  by  a  deputy  or 
steward  having  authority  under  him.   But  in  some  cases 
the  jurisdiction  of  the  court  baron  and  court  leet,  or 
of  ooe  of  them,  within  the  hundred,  was  by  special  grant 
of  the  crown  vested  in  private  persons,  and  exercised  by  j 
then  or  their  deputies.  The  essential  use  of  the  hundred  | 
was  in  the  liability  of  the  hundreders,  when  offences 
were  committed  within  their  district,  either  to  produce 
the  offender,  or  make  good  the  damage.    This  liability, 
nuch  restricted  by  statute,  still  subsists  In  certain  cases 
of  riotous  and  wilful  mischief.   The  division  into  hun- 
dreds is  frequently  used  in  acts  of  parliament  as  a  conve-  [ 
E'*nt  mode  of  reference. 

HU'XDRED  WEIGHT.  A  denomination  of  weight 
containing  112  pounds.  It  is  subdivided  into  4  quarters, 
each  containing  2H  pounds.    Sec  Weights. 

HU'NTERS.  renames.  A  tribe  of  spiders  are  so 
called  which  are  incessantly  running  or  leaping  about  tn 
the  ricinlty  of  their  abode,  to  chase  and  seize  their 


HUSTINGS. 

stream,  and  shifts  about  to  the  west,  from  whence  It 
sometimes  blows  with  intermissions  violently  and  ir- 
regularly for  about  two  hours  at  a  time.  You  have  the 
same  signs  at  the  full  of  the  moon.  The  moon  itself  is 
surrounded  with  a  great  bur,  and  sometimes  the  sun  h,is 
the  same  appearance."   See  Storms,  Tornado. 

HURST.(Sax.)  A  wood ;  hence  the  termination  of  the 
names  of  several  places  in  England,  particularly  in  Kent 
and  Sussex. 

HU'SBANDRY.  A  comparatively  primitive  term.  In- 
cluding both  agriculture  and  gardening,  or  all  ' 
try  occupations  which  the  father  of  a  family  Is 
to  perform  in  the  country.   The  term  is  ver 
used  as  synonymous  with  agriculture.  The 
husbandry,  the  convertible  husbandry,  are  terms  used  In 


agriculture  for  certain  systems  of  cropping  in  which  the 

and  tillage, 
given  to  some  welt-known 


Hl'RDLE.  A  frame  usually  made  of  wood,  but 
tmtt  ofiron,  for  the  purpose  of  forming  temporary  fences. 
The  frame  consists  of  two  perpendicular  stakes,  into  which 
are  £xed  five  or  six  horizontal  bars,  and  the  whole  Is 
traced  together  by  '>m-  or  two  diagonal  pieces.  When  a 
fence  is  to  be  formed  the  hurdles  are  put  down  end  to 
end  ;  and  they  are  made  fast  to  the  ground  by  the  inser- 
tion of  the  lower  end  of  the  stakes  into  it,  and  to  one 
saothrr  by  a  tie  fastened  round  their  upper  ends,  or  by  a 
Evweahle  wooden  pin  passed  through  them. 

HURCKNIA.  A  name  given  by  Mr.  Charles  Stokes 
to  certain  radiated  articulated  bodies  formerly  referred 
ta  the  Polyparia,  found  in  the  transition  limestone  of 
Lake  Huron.   (Geoi.  Tratu.  vol.!..  New  Series.) 

HU'RRICANE.  (Span,  huracan.)  A  violent  storm, 
reneraily  accompanied  by  thunder  and  lightning,  and 
distinguished  from  every  other  kind  of  tempest  by  the 
»*-hemetjce  of  the  wind,  and  the  sudden  changes  to 
* hirh  it  is  subject.  Hurricanes  prevail  chiefly  in  the 
Rjist  ami  West  todies,  the  Isle  of  France,  and  In  some 
parts  of  China.  The  following  graphic  description  of 
tf*  usual  phenomena  attending  the  West  Indian  hur- 
ricanes, from  the  pen  of  Edmund  Burke,  may  be  inte- 
rning to  the  reader  :  —  It  Is  in  the  rainy  season,  prin- 
cipally in  the  month  of  August,  more  rarely  in  July  and 
^pternber.  that  they  are  assaulted  by  hurricanes,  the 
f  fit  terrible  calamity  to  which  they  are  subject  from 
fte  climate.  This  destroys  at  one  stroke  the  labour  of 
nanr  years,  and  frustrates  the  most  exalted  hopes  of  the 
liianter,  and  often  just  at  the  moment  when  tie  thinks 
himself  out  of  the  reach  of  fortune.  It  Is  a  sudden  and 
talent  storm  of  wind,  rain,  thunder,  and  lightning,  at- 
tended with  a  furious  swelling  of  the  sea,  and  sometimes 
*tth  an  Mithquake ;  in  short,  with  every  circumstance 
*bich  the  elements  can  assemble  that  is  terrible  and 
^Mtrurtlve.  First  they  see,  as  a  prelude  to  the  ensuing 
kiToe,  whole  fields  **t  sugar-canes  whirled  into  the  air, 
md  scattered  over  the  face  of  the  country.  The  strongest 
trees  of  the  forest  are  torn  up  by  the  roots  and  dri  ven 
ahout  like  stubble.  Their  windmills  are  swept  away  in 
*  Moment.   Their  works,  their  fixtures,  the  ponderous 


fr?1*r.boilers  and  stills  of  several  hundred  weight,  are 
*renched  from  the  ground  and  battered  to  pieces.  Their 
hjxues  are  no  protection  ;  the  roofs  are  torn  off  at  one 
t-U.*t,  whilst  the  rain,  which  in  an  hour  rises  five  feet, 
nnh.-s  in  noon  them  with  an  irresistible  violence.  There 


rashes  In  upon  them  with  an  irresistible  violence.  There 
are  signs  which  the  Indians  of  these  islands  taught  our 


by  which  they  can  prognosticate  the  approach 
of  a  hurricane.  It  comes  on  either  in  the  quarters  or  at 
the  full  or  change  of  the  moon.  If  it  will  come  on  at  tho 
[ili  moon,  you  being  at  the  change,  observe  these  signs. 
That  day  you  will  see  the  sky  very  turbulent.  You  will 
observe  the  sun  more  red  than  at  other  times.  You  will 
receive  a  dead  calm,  and  the  hills  clear  of  all  those 
douds  and  mists  which  usually  hover  about  them.  In 
,B*  clefts  of  the  earth,  and  In  the  wells,  you  will  hear  a 
hollow  rumbling  sound  like  the  rushing  of  a  great  wind. 
At  night  the  stars  seem  much  larger  than  usual,  and  sur- 
rounded with  a  sort  of  burs.  The  north-west  sky  has  a 
Hack  and  menacing  look,  and  the  sea  emits  a  strong 
f»*ll  and  rises  Into  vast  waves,  often  without  any  wind. 
The  wind  Itself 


land  Is  alternately  kept  under  grass 

HUSSA'RS.  A  name 
equestrian  troops,  used  in  all  the  armies  of  Europe. 
The  term  Is  or  Hungarian  origin  (being  derived  from 
huss,  twenty,  and  ar,  pay,  every  twenty  houses  fur- 
nishing one  man'1,  and  was  first  applied  to  the  body  of 
troops  raised  by  the  nobles  of  Hungary  on  occasion  of 
the  appeal  made  to  the  latter  in  MS*  by  Mathias  Corvin. 
The  equipments  of  such  troops  are  extremely  light  anri 
elegant,  and  their  arms  consist  of  a  sabre,  a  carbine,  and 
a  pair  of  pistols.  In  tho  British  cavalry  there  arc  five 
regiments  of  Hussars. 

HU'SSlTES.  The  followers  of  John  Huss,  a  Bo- 
hemian reformer  and  divine,  who  was  convicted  of  heresy 
by  the  council  of  Constance,  and  burnt  by  order  of  the 
Emperor  of  Germany,  in  141*.    The  circumstances  at- 

sect  are  interesting  ;  Inasmuch 
there  is  no  doubt  but  that  the 


l-.inp.Tor  of  Germany,  in 
tending  the  origin  of  this 
as  while,  on  the  one  hand 


writings  of  Huss  and  Jerome  of  Prague 
from  which  Luther  drew  a  great  part  of  his  opinions  und 
views,  it  is  ascertained  at  the  same  time  that  It  was  from 
the  books  of  Wiclif  that  Huss  was  himself  induced  to  in- 
stitute his  bold  inquiries  Into  the  faith  and  morals  of  the 
church.  The  errors  which  were  charged  against  him 
contain  many  of  the  opinions  now  held  by  all  Protestants ; 
but  several  of  these  he  himself  denied,  and  those  for  the 
assertion  of  which  he  ultimately  suffered  have  neither 
been  universally  held  by  reformers,  nor  seem  of  very  great 
importance.  They  were  these  :  —  1.  That  Pope  Sylvester 
and  the  Emperor  Constantino  did  evil  to  the  church 
when  they  enriched  it.  S.  That  if  any  ecclesiastic  be  in 
a  state  of  mortal  sin,  he  is  disqualified  for  the  adminis- 
tration of  tho  sacraments.  8.  That  tithes  are  not  dues, 
but  merely  eleemosynary.  On  the  other  hand,  he  held 
the  Romish  idea  of  transubstantiatinn  ;  and  the  opinion  of 
the  necessity  of  communion  in  both  kinds,  which  became 
afterwards  the  most  remarkable  feature  in  the  doctrines 
of  the  Hussites.  Is  not  in  reality  to  be  ascribed  to  their 
founder.  The  condemnation  of  Huss  is  also  remarkable, 
as  it  is  from  the  circumstances  attendant  on  it  that  the 
Imputation  of  not  keeping  faith  with  heretics  is  origin- 
ally charged  upon  the  Roman  church.  The  Emperor 
Sigismund  gave  Huss  a  safe  conduct,  to  secure  him  from 
any  ill  consequences  that  he  might  apprehend  from  de- 
livering himself  up  voluntarily  to  be  examined  by  tho 
council.  Nor  did  the  council  assert  any  right  to  condemn 
him.  They  handed  him  over  to  the  secular  arm.  to  the 
emperor  himself.  But  it  is  confidently  asserted  that  when 
the  emperor  scrupled  to  violate  a  promise  which  was 
undoubtedly  binding  upon  him,  it  was  at  the  pressing 
Instance  of  the  pope  or  cardinals  that  he  allowed  the 
execution  to  take  place.  The  apologists  of  the  Roman 
Catholics  in  this  matter  affirm  that  this  safe  conduct  im- 
ported only  that  Huss  might  go  to  Constance  without  being 
harmed  ;  the  words  of  the  original  instrument,  however. 

■  rn  roivirfwl  trt  ha   ' '  Tr.n.Ua    itnra   nwirnrt    r.ul  I m  I 1 luiri'i 


are  reported  to  be, ' 
permittatia." 

After  the  execution  of  Huss.  and  of  his  disciple  Jerome 
In  the  following  year,  there  arose  a  violent  Insurrection 
among  their  partixans  In  Bohemia,  who  maintained  them- 
selves for  many  years  by  force  of  arms,  and  split  into  two 
sects,  under  the  denominations  of  the  Calixtines  and  the 
Thaborites.  The 

cup  in  the  sacrament,  were  finally  reconciled  to  thech 
by  the  concession  which  they  required.  The  latter  were 
so  called  from  the  name  they  gave  to  the  hill  on  which 
they  pitched  their  camp  in  the  neighbourhood  of  Prague, 
ana  carried  their  notions  upon  the  authority  of  the  church 
and  Its  ministers,  ceremonies,  and  all  the  exterior  of  re- 
ligion, to  the  length  of  an  extravagant  simplicity.  The 
Bohemian  Brothers  and  the  Beghards,  who  gave  so  great 
an  Impulse  to  the  Reformation,  were  the  descendants  of 
this  branch  of  the  Hussites.  (Cochlteus,  Historia  Hut- 
sit  arum  ;  Gieteter's  Text-book,  til.  350.,  translation.) 

HU'STINGS.  ( Either  from  the  French  hausser,  to 
lift,  or  Sax.  hus,  house,  and  ting,  court  or  judgment.) 
The  principal  court  of  the  city  of  London,  held  before 
the  lard  mayor  and  aldermen  :  also,  in  common  language, 
the  booth  or  elevated  place  on  which  candidates  at  a  par- 
liamentary election  arc  proposed,  and  address  their  i 
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HUTCHINSONIANS. 

HITTCHINSO'NIANS.  The name given  to those who 
embraced  the  opinions  of  John  Hutchinson,  a  well-known 
philosopher  and  naturalist  of  the  14th  century.  Though 
the  followers  of  Hutchinson  hare  never  constituted  a 
sect,  they  hare  reckoned  among  their  number  several 
distinguished  divines  both  of  the  established  churches 
of  the  United  Kingdom  and  of  dissenting  communities. 
The  number  of  professed  Hutchinsonians  Is  rapidly  de- 
creasing, though  the  principles  and  views  of  their  founder 
arc  still  entertained  by  many.  The  chief  characteristics 
of  Hutchinson's  philosophy  consist  in  his  rejection  of 
Newton's  doctrine  of  gravitation  ;  and  in  his  maintaining 
the  existence  of  a  plenum  on  the  authority  of  the  Old 
Testament,  which  according  to  him  embraces  a  complete 
system  of  natural  philosophy  as  well  as  of  religion.  See 
his  works.  U  vols.  9ro.  174*". 

HY'ACINTH.  (Or.)  In  Mineralogy,  one  of  the  names 
given  to  the  yellow  or  brown  crystals  of  tire  on.  It  oc- 
curs in  beds  of  streams  and  rivers,  especially  in  Ceylon, 
along  with  rubies,  sapphires,  ttc.  Its  most  usual  form, 
when  in  crystals,  Is  a  four-sided  prism  terminated  by 
tour  rhombic  planes. 

HYACI'NTHUS.  In  Grecian  Mythology,  the  son  of 
Amyclas  king  of  Laconla,  and  of  the  muse  Clio,  ac- 
cidentally killed  by  Apollo  while  they  were  playing  at 
quoits.  The  story  is  thus  related :  —  Zephyr,  enraged  at 
the  preference  displayed  by  Hyacinthus  for  Apollo,  caused 
the  wind  of  which  he  was  the  god  to  turn  from  its  course 
a  quoit  thrown  by  Apollo,  which  hitting  him  on  the  fore- 
head instantaneously  caused  his  death.  The  latter  im- 
mortalised his  favourite  by  causing  the  flower  which 
still  bears  his  name  to  spring  from  his  blood,  and  in- 
scribing the  word  AI  (Or.  at,  alas)  on  its  leaves,  to  in- 
dicate the  deep  grief  of  the  god  for  his  loss.  An  annual 
festival  named  tlyacinthia,  was  celebrated  at  A  my  cue  in 
honour  of  Hyacinthus.   {  Aiken.  Deipn.  iv.  p.  139.) 

HYACY'NTHINE.  A  brown  or  greenish  mineral 
In  eight-sided  prisms,  transparent  and  doubly  refrac- 
tive. 

HY'ADES.  (Gr.  vsjv,  to  rain.)  In  Mythology,  the 
name  given  to  the  daughters  of  Atlas  and  Pleione, 
who,  overwhelmed  with  grief  at  the  fate  of  their  brother 
Hyas,  who  was  torn  in  pieces  by  a  bull,  are  said  to  hare 
wept  so  violently  that  the  gods,  in  compassion,  took  them 
into  heaven  and  placed  them  in  the  Bull's  forehead,  where 
they  still  continue  to  weep,  and  are  thence  supposed  to 

Stresage  rain.    They  form  a  cluster  of  five  stars  In  the 
ace  of  Taurus. 
Hyadi*.  See  Tahkus. 

HYJE'NA.  (Or.  TW,«.)  A  genus  of  digitlgrade  Car- 
nivorous Mammals,  separated  by  Storr  from  the  Cant's 
of^IJnnseus.  from  which  It^not  onljr  differs  in  dentition 

""closer  afll™^y^MthPthe  fsWlTSstsffy  between  which  and 
Fetis,  the  genus  Myoma  is  placed  by  Cuvier.  The  cha- 
racters of  this  genus  are,  five  molars  above  and  four  below, 
on  each  side,  the  three  anterior  molars  being  conical, 
smooth,  and  remarkably  large,  adapted  for  breaking  the 
bones  of  their  prey ;  the  tongue  has  a  broad  patch  of 
cuticular  spines  on  the  anterior  part  of  its  dorsum  ;  the 
legs  are  each  terminated  by  four  claws  ;  there  is  a  pecu- 
liarly large  perineal  glandular  pouch  ;  and  the  neck  and 
'aws  are  remarkable  for  the  strength  of  their  muscles. 

he  species  of  hytvna  are  nocturnal  ,  they  prey  on  dead 
carcasses.  An  extinct  species  (Hya*na  speuca)  was  abun- 
dant in  Kngland  and  France  anterior  to  the  glacier  epoch, 
and  has  left  its  remains  in  many  caverns  in  both  countries. 

HYAL.E'A.  (Or.  DmXsk,  glass.)  A  genus  of  beautiful 
Fteropodous  Molluskt.  remarkable  fur  the  delicacy  and 
transparency  of  the  shell.  This  bears  a  close  resemblance 
to  a  bivalve,  with  the  two  valves  unequal  and  soldered 
at  the  hinge.  That  portion  of  the  shell  which 
to  the  ventral  aspect  of  the  animal  is  con- 
he  dorsal  plate  is  nearly  flat,  and  Is  longer  than  the 
;  the  hinder  or  closed  margin  of  the  shell  Is 


of  the 


e  shell  Is  pro- 
ant  is  provided 
mantle,  which 


open 
in  the 


with  two  larje 
it  protrude*,  when 
fissure  of  the  shell.  The 
Mediterranean  and  tropical  seas. 

HY'ALITE.    (Gr.  £«A«.  a  Hone.)   A  yellow 

or  grey  variety  of  uncleavable  quarts  or  opal ;  it  is  com- 
monly concretionary  or  chalcedonic,  of  a  vitreous  fracture 
and  lustre.  It  occurs  in  trap  rocks  in  grains,  filaments, 
and  rhomboidal  masses :  it  Is  silica  combined  with  about 
C  per  cent,  of  water. 

II  Y'ALOID.  (Gr.  A»X«r,  and  utH.form.)  A  term  ap- 
plied to  transparent  membranes,  and  more  particularly 
to  that  which  Invests  the  vitreous  humour  of  the  eye. 

H Y BP. HB CREAKS.  (Or.  ime. beyond,  and  $~i »( .  the 
north  wind.)  The  name  given  oy  the  ancients  to  the 
unknown  inhabitants  of  the  most  northern  regions  of  the 
globe,  who,  as  their  name  implied,  were  supposed  to  be 
placed  beyond  the  influence  of  the  north  wind,  and  con- 
sequently to  enjoy  a  mild  and  delightful  climate.  The 
of  the  existence  and  exact  situation  of  the  Hy- 
l  one  of  the  most  intricate  in  the 


HYBERNATION. 

whole  compass  of  ancient  history;  but  the  general  opi- 
nion now  inclines  to  regard  tbem  as  synonymous  with 
the  Laplanders,  Norwegians,  and  some  other  nations  ol 
northern  Europe.  (See  the  Eneyc.  des  Gens  dm  Mtmd<-  ' 

HYBERNA'CULUM.  A  term  Invented  by  Linnsruj 
to  denote  a  leaf-bud ;  which  he  rightly  considered  the 
winter-quarters  of  the  point  of  growth  in  a  plant. 

HYBERNATION.  (Lat.  hybernus,  wintry.)  Th« 
act  by,  or  the  state  In,  which  certain  animals  exist  during 
that  season  of  the  year  when  excess  of  cold  or  of  heat 
or  lack  of  food, 
forming  their  customary  functions.  As  the  state  is" ge- 
nerally superinduced  by  the  rigours  of  winter.  It  has  re- 
ceived its  denomination  from  that  circumstance  ;  but  in 
the  tropics  the  effects  of  the  hottest  and  driest  weather 
in  reducing  the  numbers  of  the  insect  world,  are  such  as 
to  render  it  necessary  for  many  reptiles  and  some  insect- 
ivorous mammals,  as  the  Tcnrecs,  to  pass  into  a  state  o) 
inactivity  or  torpidity,  in  order  to  maintain  life  until  the 
recommencement  of  the  rainy  season.  The  condition  ol 
hybernation  is,  in  fact,  less  the  alteration  of  temperature, 
than  the  abstraction  of  the  means  of  subsistence  depend- 
ent thereon  ;  as. e.g.,  the  disappearance  of  insects  in  th< 
winter  season  of  our  own  climate. 

Animals  so  highly  organised  as  the  warm-blooded  and 
quick-breathing  mammalia  cannot  maintain  their  com- 
plicated organic  machinery  in  action  without  frequent 
supplies  of  food:  an  interruption  In  this  respect  of  a 
few  days,  or  at  most  a  few  weeks,  is  fatal.  If,  tl 
fore,  the  phenomenon  of  hybernation  had 
only  in  the  < 
raal  in  a  i 

veral  months  In  the  year  would  be  inconceivable.  The 
modification  of  the  vital  powers  by  which  a  warm-blood. tJ 
animal  Is  made  even  temporarily  to  assume  the  state  and 
properties  of  a  reptile,  is  perhaps  one  of  the  most  striking 
instances  of  special  adaptations  to  meet  an  exceptional 
case  that  the  history  of  animals  presents.  When  the  at- 
mosphere becomes  vacant  of  insect  life,  and  the  bat.  in 
its  nocturnal  Sittings,  would  vainly  traverse  it  in  search 
of  food ;  and  when  the  few  insects  that  survive  the 
winter  have  burrowed  too  deeply  in  the  earth,  or  con- 
cealed themselves  in  hiding- places  too  secure  for  the 
reach  of  the  hedgehog,  —  these  species,  with  starvation 
staring  them  In  the  face,  are  preserved  by  the  suspm- 
■slon  of  those  functions,  the  maintaining  of  which  tn  a 
state  of  activity  is  essentially  dependent  on  an  uninter- 
rupted supply  of  nutriment.  The  bat  suspends  itself 
In  the  Innermost  recesses  of  its  cave,  the  hedgehog 
creeps  to  Its  concealed  nest,  and  both  resign  them- 
selves to  deep  repose ;  but  the  breathing  becomes  gra- 
dually slower  than  in  ordinary  sleep,  the  pulsations  of 
the  heart  diminish  in  force  and  frequency,  the  supply  of 
stimulating  arterial  blood  to  the  muscles  and  the  Wain 
Is  progressively  reduced,  relaxation  of  the  muscular 
fibres  is  converted  Into  stiff  inaction,  and  sleep  sinks  into 
stupor:  at  length  respiration  entirely  ceases,  and  with  It 
those  chemical  changes  in  the  capillary  circulation  on 
which  animal  heat  mainly  depends.  The  preservation 
of  life.  In  its  passive  or  latent  state,  is  now  due  to  the 
irritable  property  of  the  heart's  fibre,  which  Is  excited  to 
contract  by  the  blood  in  its  present  dark  or  carbonised 
state,  and  continues  to  propel  it  slowly  over  the  torpid 
frame  during  the  whole  period  of  hybernation.  Tnt* 
slow  circulation  of  venous  blood  through  both  the  pul- 
monic and  systemic  vessels  is  the  only  recogn iz able  s  it  <1 
act  during  that  period,  and  the  material  conveyed  by 
the  absorbents  Into  the  circulating  fluid  is  sufficient  ta 
counterbalance  the  slight  waste  thus  occasioned.  So 
long,  therefore,  as  the  state  of  torpidity  continues,  the 
hedgehog  and  bat  arc  independent  of  supplies  from  with- 
out, but  thev  purchase  that  Independence  by  a 
abrogation  of  their  vital  faculties 


tionless,  and 
ber  is 

door. 

The  hybernation  of  lltards,  snakes,  frogs,  toads, 
other  cold- blooded  reptiles,  is  accompanied  by  analo,. 
changes,  differing  only  in  degree;  for  as  the  heart  in 
these  animals  is,  at  all  times,  destined  to  propel  blood  im- 
perfectly oxygenated, —as  the  respiratory  or  oxygenating 
apparatus  is  imperfect.— and  as  the  heat  of  the  body  iu 
them  rises  and  falls  with  the  external  temperature,  s 
slight  deterioration  of  these  lower  conditions  of  the 
circulating  and  respiratory  functions  induces  torpidity, 
with  the  consequent  loss  of  appetite  and  independence  o 
food.  Some  quadrupeds,  as  the  dormouse  and  smtirrel 
which  subsist  on  articles  of  diet  better  adapted  to  be  lau 
up  in  store  than  insects,  carry  a  winter  provision  to  thcii 
hybernating  nests;  and  their  torpidity  is  more  nearly  allin 
to  a  profound  hut  ordinary  sleep ;  respiration  is  nevei 
wholly  suspended ;  the  waste  of  the  organism  Is  propor. 
tionate  to  the  degree  of  activity  in  the  working  of  th< 
machine,  and  they  occasionally  rouse  themselves  ant 
take  in  the  requisite  supply  from  their  provident  storr 
Insectivorous  birds,  being  independent,  through 
power  of  traversing  space,  of  the  vicissitudes  of  r  ! 
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HYBRID. 

irJ their consequences,  transport  themselves,  when  their 
food  Gull  in  one  country,  to  latitudes  favourable  to  it* 
itimdance :  hence  the  immigration  of  the  cuckoo  and 
iviUqw  at  the  commencement  of  the  genial  season,  and 
ir  .ubseauent  disappearance. 

HY'BRID.  (Gr.  Kex ,  a  avssfe.)  The  produce  of  a 
(  male  olant  or  animal  which  has  been  impregnated  by  • 
nalr  of  a  different  variety,  species,  or  genus. 

The  most  common  hybrids  are  those  which 
the  connection  of  different  rarieties  of  the  n 

of  the  wild  boar  and  domestic  sow ;  the 
i  modificationi  which  result  from  analogous  inter - 
t  from  rarieties  of  the  rose  and  other  ornamental 
plants  are  familiar  examples  of  the  principle 
moaf  vegetables . 

Specifical  hybrids  hare  been  produced  from  the  arti- 
ficial fertilization  by  Kcelreuter  of  the  Sicvtiana  rust h  a 
»iUa  the  pollen  of  the  Nicotiana  parricuUUa  ;  and  Schiek 
lu»  demonstrated,  by  numerous  observations,  that  a  mul- 
titude of  plants  produce  specifical  hybrids  in  a  state  of 
tuture. 

Hybrids  from  different  species  of  insects,  under  similar 
urcunutances,  have  been  obtained ;  as  from  the  con- 
aettloQ  of  PopiUo  Jurtina  with  / '  Jantra,  of  Ckrytomela 
neo  with  Chr.  aimi,  of  Pkaiangtum  corn* turn  with 
'1.  opttio.  .Specifical  hybrids  have  been  obtained  in 
Use  class  of  fishes  by  artificial  impregnation  between  the 
Cfprimmt  carpto  and  Cypr.  carastiat,  and  between  the 
Cfpr.  nrpio  and  Cypr.  gibelw.  In  birds,  hybrid*  have 
t*«i  bred  between  the  goldfinch  and  canary,  between 
'  and  the  common  pheasant  -  the  pheasant  and 


t>  common  fowl —  the  swan  (Anas  oior,  L.)  and  the 
F**e  iAnatanter,  L,  •)— between  the  Tetrao  tetrxx  and 
Tctrao  nrogaUms  —  between  the  Coreut  con  n,  and 
iVnu  comix, Ac.  Among  Mammals,  hybrids  have  been 
;  "'luf.il  between  the  Hon  and  tiger,  tne  do<»  and  w.,11. 
th«  dog  and  jackal,  the  dog  and  fox,  the  goat  and  ibex, 
horse  and  scbra,  the  zebra  and  ass,  and  the  horse  and 
*« ;  the  produce  of  the  two  but  species,  as  it  Is  the  most 
''xunoo  and  useful  of  hybrids,  " 
'(ttntu  "  the  mule." 

Bot  a  fruitful  connection  Is  not  only  possible  between 
•nJividuals  of  different  rarieties  or  of  distinct  species, 
wit  also  occasionally  between  animals  of  different  ge- 
&fr*-  Generical  hybrids  have  thus  resulted  from  the 
«uou  of  the  goat  ( Copra  Aires*)  with  the  antelope  Mis- 
^J*pr**pra),  of  the  stag  with  the  cow.  and  of  the 


wul  with  the  sheep,  notwithstanding  their  disparity  of 
£"<£S2?.  'arnong  ta^MtaS 


«i  was  not  side  to  impregnate  the  ova  i 

°r  the  ncwt»  Dor  to  produce  a 
of  those  of  the  toad  and  newt ;  nor . 
m  i«  semen  of  the  doa  into  the  vacini 


"•"sra  and  Elater 

«nd  CeUmia  hirUt.  Experiment  alone  can  deter 
the  amount  of  affinity  beyond  which  fertilisation  is 
,  but  at  present  it  seems  to  be  restricted  to 
_  belonging  to  genera  of  the  same  natural  group, 
k  t*ncil",lcy  °f  •»»  the  natural  phenomena  relating 
'"  hybridity  is  to  prevent  its  taking  place,  and  when  it 
"u  occurred  to  arrest  the  propagation  of  rarieties  so 
produced,  and  to  limit  their  generative  powers  so  as  to 
•nut  only  of  rerersion  to  the  original  specific  forms. 

it  would  seem  that  in  most  cases  the  fertilizing  par- 
teles  had  a  specific  power  over  the  ora  derived  from  the 
vua«  species,  or  were  attracted  by  them  In  a  peculiar 
***** .  for  the  milt  and  roe  of  different  species  of 
!??  ^Dot  un^«tuc»«»y  "eluded  in  the  same  locality, 
['hybrids  are  not  met  with  in  consequence.  Spallan- 

of  the  frog  w  ith 
fertile  comhin- 
did  the  Injection 
_  of  the  dog  Into  the  vagina  of  the  cat  im- 
'  \p*te  any  of  ber  ova. 

I  he  individuals  of  different  species  which  produce  a 
t;&no  offspring  do  not  voluntarily  copulate.  The  lala- 
-  ■  m  man-  must  be  blindfolded,  or  she  will  not  receive  the 
i  *^  stallion  refuses  to  mount  the  she-ass,  if  a  mare 
rJ>n  Hunter  states  that,  being  desirous  "  to  have 

sae-*olf  lined  by  some  dog,  she  would  not  allow  any 
*  to  come  near  her,  but  was  held  while  a  greyhound 
c.iLrtr      '  wni,e  m  conjunction  she  remained  pretty 
•I  •'•   a  *h*n  **  ,ibcrt>'  endeavoured  to  fly  at  the 
' Buflbn  reared  puppies  of  the  wolf,  fox,  and  dog 
Aether,  to  familiarize  them  with  each  other ;  but  when 
„7  Wwe  ta  ne«t.  the  females  of  each  species  exhibited 
^uasurmountablc  repugnance  to  the  male  of  the  others, 
^^fombau  ensued  instead  of  fertile  union  be- 
the  different  sexes  of  the  different  species,  (An- 
du  Mutium,  t.  xii.  p.  1 VJ.)  iM 
'a  » few  exceptional  cases,  serving  only  to  establish 
k  _.of  tneu"  Infertility,  specifical  hybrids  have  been 

and  produce  a  degenerate 
iate  race,  which  soon  becomes  extinct :  it  more 
at  a  hybrid  is  sterile,  or  propagates 
1  of  pure  breed. 
'  *>  the  assumption  that  a  hybrid  produced  by  two  in- 
"'"Quals  of  undoubtedly  distinct  species  is  sterile,  cx- 
^""w^tOwva  been  made  on  the  breeding  powers  of 


ffjmoonly  happens  thai 
co7  »»th  an  individual 


HYDRA  RGYLLITE. 

hybrids,  to  determine  the  nature  of  doubtful  species. 
Thus  Hunter  believed  that  he  had  obtained  absolute 
proof  of  the  jackal  being  a  dog,  and  to  have  equally  made 
out  the  wolf  to  be  of  the  same  species  ,  and  he  then  pro- 
ceeds to  speculate  whether  the  wolf  Is  from  the  jackal, 
or  the  jackal  from  the  wolf ,  for  he  had  obtained  pups 
from  the  connection  of  a  female  hybrid  jackal-dog  and  a 
male  terrier,  and  between  a  female  hybrid  dog-wolf  and 
a  male  greyhound  :  aud  he  adds,  in  respect  of  the  latter 
fact,  that  "  it  would 
if  she  had  been  line 
the  males  of  her  own 


n.mty, 
the  ler 


by  Owen,  *vo.  p.  323.) 


equally  proved  the  same  fact 
by  a  wolf,  a  dog,  or  one  of 


ic  jo'inu  most* s2hj« tMuwttt 


fertility  of  a  hybrid  with  an  individual  of  a  pure  1 
proves  the  fact  of  the  identity  of  two  supposed  distinct 
species  equally  with  the  production  of  offspring  from  the 
connection  of  hybrid  with  hybrid,  cannot  be  admitted. 
To  prove  the  identity  of  two  supposed  distinct  species, 
on  the  assumption  that  the  fertility  of  the  hybrids  from 
the  two  gives  the  proof  required,  it  should  be  shown  that 
such  hybrids  are  fertile  among  themselves,  and  canahln 
of  propagating  indefinitely  an  intermediate  variety.  Uun- 
ter's  celebrated  experiments,  however,  only  proved  that 
two  nearly  allied  species  will  produce  a  hybrid  offspring, 
and  that  such  hybrid  may  be  impregnated  by  an  indi- 
vidual of  the  pure  breed  ;  but  this  tact  illustrates  the 
general  law  by  which  the  reversion  of  the  hybrid  to  the 
pure  breed  is  provided  for  ;  while,  on  the  other  hand,  the 
Intermixture  of  distinct  sj>ecies  is  guarded  against  by  the 
aversion  of  two  specifically  different  individuals  to  sexual 
union. 

HYDA'RTHRUS.  (Gr. 
white . 

knee,  elbow,  wrist,  and  ankle.  It  is  di»tlnguUhcd  from 
rheumatic  swelling  of  the  joints  by  a  fixed  and  wearing 
pain  preceding  the  tumefaction,  and  often  existing  for  a 
long  time  before  any  enlargement  of  the  part  is  percep- 
tible .  also  by  the  general  state  of  the  habit. 

HYDA'TIDS,  Hydatis.  •  (Gr.  Umth.  a  Madder.)  A 
term  somewhat  vaguely  applied  both  to  morbid  cysts 
and  true  Kntosoons  of  the  order  Cyttica.  Of  the  latter 
some  are  globular,  with  a  tunic  composed  of  a  doublo 
albuminous  membrane  between  which  the  sporules  or 
ova  are  developed.  In  the  species  developed  in  the 
human  liver,  the  ova  arc  detached  from  the  Internal  sur- 
face, and  it  is  hence  termed  Acephalo-cytltt  enditgena. 
In  a  species  infesting  similar  organs  In  the  lower  ani- 
mals the  ova  are  detached  from  the  external  surface,  and 
It  is  called  Acepkalo-cyttU  ttogena.  In  a  higher  or- 
ganised genus  of  Hydatids,  a  slender  more  or  less  elon- 
gate process  Is  continued  from  the  cyst,  and  terminates 
in  an  extremity  provided  w  ith  suckers  and  a  coronet  of 
recurved  booklets,  like  the  head  of  a  tape-worm :  this 
genus  is  termed  Cytticercm.  Another  genus  has  nume- 
rous similarly  organized  appendages  attached  to  the 
cyst,  and  is  accordingly  termed  Ca-nttnu.  It  is  an  hy- 
datid of  the  last  genus  which  is  developed  in  the  brain  of 
sheen,  and  produces  the  "  giddy  sickness  "  or  "  staggers. " 


HYDE,  or  HIDE.  A  measure  of  land,  common  in 
Domesday  Book  and  old  English  charters.  Its  deriva- 
tion is  obscure.  It  is  somewhat  fancifully  drawn  from 
the  ancient  fable  (common  to  many  nations)  of  the  deceit 
practised  by  a  colonist  in  acquiring  from  the  owners  so 
much  land  as  he  could  cover  with  the  hide  of  an  ox.  and 
then  dividing  it  into  strips  so  as  to  make  it  extend  over 
a  large  space.  Its  contents  are  also  uncertain,  but  are 
stated  by  some  authorities  to  amount  to  100  Norman  or 
I'/O  English  acres.  {Warner' $  Hut.  vj  Uampthire 
Ellit't  Introduction  to  Dometdny .) 

HY'DRA.  In  Mythology,  a  fabulous  many-headed 
monster,  which  was  said  to  infest  the  lake  Lerna  in  Pelo- 
ponnesus. According  to  the  fable,  on  one  of  its  heads 
being  cut  off  it  was  immediately  succeeded  by  another, 
unless  the  wound  was  cauterized.  It  was  one  or  the  la- 
bours of  Hercules  to  destroy  this  monster,  which  he  Is 
said  to  have  accomplished  by  the  constant  application 
of  firebrands  to  the  wound*  as  the  heads  were  cut  off. 
The  term  hydra  is  sometimes  used  in  a  metaphorical 
sense  for  any  manifold  evil. 

Hv'Daa.  This  once  dreaded  name  is  restricted  in 
modem  Zoology  to  a  genus  of  minute  fresh-w  ater  Polyps. 
The  term  Hydrut  was  applied  by  Linnseus  to  a  genus  of 
water-snakes. 

Hy'dra.  One  of  the  ancient  constellation-  In  the 
southern  hemisphere. 

HYDKA'CIDS.  Acids  containing  hydrogen  as  one 
of  their  essential  elements  ;  such  as  the  hydrochloric  or 
muriatic  acid,  the  hydriodic  acid,  &c. 

HY'DRAGOGUE.  (Gr. iimf, water,  and  <*> » .  / expel. ) 
The  term  is  generally  applied  to  violent  cathartics,  which 
bring  away  a  large  quantity  of  watery  secretion  from  the 
intestines. 

HYDRA'RGO-CHLORIDES.  Compounds  of  the 
bichloride  of  mercury  with  other  chlorides,  forming  a 
class  of  haloid  salts. 


HYDRARG  Y'LLITE.  (Gr.  Haw,  Lat.  argilla,  r/w.) 

phosphate  of  alumina,  under 


A  name  given  to  the  native  j 


Digitized  by  Google 


HYDRARGYRIA. 

the  erroneous  idea  that  it  consisted  of  alumina  and 
water. 

HYDRARGYRIA.  (Or.  »»*>*,  and  meyyet,  ***Wr.) 
An  eruptive  disorder  occatione«l  by  the  use  of  mercury. 

IIYDRA'RGYRUM.    Quicksilver,  or  mercury. 

IIY'DRATRS.  Compounds  containing  water  at  one 
of  their  proximate  element*,  and  in  definite  proportion. 
Caustic  potash  is  a  hydrate  t\f  potatsa,  composed  of  I 
equivalent  of  potaasa  =.  48.  and  1  of  water  m  9.  Slaked 
lime,  which  is  an  apparently  dry  white  powder,  Is  a  hy- 

Y*?RVULIC  RAM,  or  WATKR  RAM.    An  Inge- 
nious  hydraulic  tnarhlne  for  raising  water  by  means  of 
its  own  impulse.  The  principle  of  its  action  and  the  me 
chanism  ol  iu 


The  water  arrirlng  at  A  from  the  reservoir  with  the  ve- 
locity due  to  the  height  of  the  fall  passes  along  the  pipe 
A  R,  which  should  have  an  inclination  of  at  least  an  inch  lor 
every  two  yards,  escapes  through  an  orifice  C,  which  may 
be  shut  at  pleasure  by  means  of  a  valve.  A  reservoir,  F, 
filled  with  air  Is  attached  by  means  of  a  cylinder,  abed, 
to  the  pipe  A  R  D  ;  in  the  middle  of  the  bottom  of  the 
reservoir  F  is  a  circular  orifice,  to  which  there  is  adapted 
a  short  cylindrical  tube,  of  which  the  extremity  E  is  also 
furnished  with  a  valve.  Another  valve  S  serves  to  supply 
the  air  to  the  space  comprised  between  the  cylinder 
abed  and  the  tube  R.  G  I  II  Is  an  ascensional  tube 
rising  from  the  reservoir  F.  The  water  which  escapes 
at  C  1«  carried  off  by  the  waste  pipe  K  L. 

The  form  of  this  apparatus  (or  perhaps  its  mode  of 
action )  suggested  the  name  It  has  received.  The  pipe  A  R 
C  is  called  the  body  of  the  ram  ;  and  the  extremity,  where 
the  valves  and  the  reservoir  F  are  placed,  is  called  Its 
head.  Roth  valves  D  and  E  are  formed  of  hollow 
supported  on  muzxles,  and  of  such  a  thickness  of 
that  they  weigh  about  twice  as  much  i 
water  they  displace. 

We  may  now  consider  the  effects  of  the  engine  when 
In  action.  The  water  flowing  through  the  orifice  C  ac- 
quires the  velocity  due  to  the  height  of  the  fall,  and  rn'ses 
the  ball  D  from  Its  support  till  it  comes  to  the  orifice  C  ; 
the  extremity  of  this  orifice  is  covered  with  leather,  or 
with  cloth  fined  with  pitch,  so  that  when  the  ball  is  ap- 
plied to  It  the  passage  of  the  water  is  effectually  pre- 
vented. As  soon  as  this  orifice  is  closed,  the  water  raises 
the  ball  K  which  had  shut  the  orifice  of  the  reservoir  F  ; 
and  a  portion  of  It  introduces  itself  into  this  reservoir, 
and  into  the  pipe  G  I  H.  It  thus  loses  the  velocity  which 
it  had  when  the  orifice  C  was  shut,  and  the  balls  D  and 
K  fall  down  in  consequence,  the  one  on  its  support,  and 
the  other  on  the  orifice  at  E.  When  this  takes  place, 
every  thing  is  In  the  same  state  in  which  it  was  at  first. 
The  water  begins  again  to  flow  through  the  orifice  C ; 
the  valve  D  is  again  shut ;  and  the  tame  effects  are  re- 
peated in  an  Interval  of  time,  which,  for  the  same  ram, 
undergoes  little  variation. 

Every  time  the  Impulse  is  renewed  a  quantity  of  water 
is  forced  up  into  the  reservoir  F  and  the  tube  H  ;  and 
as  it  is  prevented  from  returning  by  the  action  of  the 
valve,  it  must  necessarily  be  delivered  at  the  extremity 
of  H.  The  use  of  the  air-vessel  F  is  to  keep  up  a  con- 
of  the  ascending  column  of  watef.  The 
with  the  external  atmosphere  being  cut 
off.  the  air  within  F  is  compressed  by  a  force  proportional 
to  the  height  of  the  surface  of  the  water  in  H  above  its 
suriV  '  in  F  ;  and  this  compressed  air  acting  by  its  elasti- 
city on  the  water,  maintains  a  continuous  flow  through  H. 
The  air-vessel,  however,  though  it  assists  the  action  of  the 
ram  is  not  an  essential  part  of  it ;  the  continuity  of  the 
discbarge  of  water  may  be  effected  by  means  of  two  or  more 
rams,  of  which  the  ascensional  pipes  G  1  H  all  terminate 
In  a  single  branch.  On  this  principle  works  have  been 
erected  at  Marly,  in  France,  which  raise  water  in  a  con- 
tinuous jet  to  the  height  of  57  metre*,  or  187  English 
t  *  '<*t . 

As  the  ascending  column  of  water  communicates  with 
the  air  in  the  reservoir  F,  this  would  soon  be  exhausted 
if  a  fresh  portion  of  air  were  not  introduced  at  each  stroke 
of  the  ram.  The  little  tube  S,  which  is  atopt  by  a  valve 
opening  inwards,  serves  for  this  purpose.  At  the  instant 
when  the  orifice  C  Is  closed  a  recoil  takes  place,  by  which 
the  water  is  thrown  back  from  the  head  of  the  ram 
towards  the  cistern ;  and  a  partial  vacuum  being  thus 
produced  within  the  cylinder  a  b  e  d,  the 
570 


HYDRAULICS. 

external  atmosphere  forces  open  the  valve  in  the  canal 
8,  and  a  portion  of  air  enters  the  cylinder,  whence  it  it 
driven  Into  the  reservoir,  excepting  the  small  part  <»{  it 
which  lodges  in  the  space  between  the  cylinder  a  b  cd 
and  the  tube  E.   ( Hachette,  Traitt  det  Maehinet  ) 

The  invention  of  the  hydraulic  ram.  at  least  in  the  im- 
proved form  here  described,  belongs  to  Montgnlrier  of 
Montpellcr.  A  machine,  however,  on  the  same  principle 
had  previously  been  suggested. and  even  erected  at  Chester, 
by  our  countryman  Mr.Whitehurst,  but  much  less  perfect 
in  its  mode  of  action  ;  for  the  orifice  C.  instead  of  being 
opened  and  shut  by  the  action  of  the  water  itself,  require*' 
to  be  opened  and  shut  by  the  hand  by  means  of  a  stop 
cock.  Owing  to  this  circumstance,  Whitehurst's  ma- 
chine was  of  little  utility,  and  appears  to  have  sees  been 
entirely  forgotten. 

HYDRAU'LICS  (Gr.  OsSf,  uiaiuXn,  a />rjw).  is  that 
branch  of  natural  philosophy  which  treats  of  the  mo- 
tions of  liquids,  the  laws  by  which  they  are  regulated, 
and  the  effects  which  they  produce.  By  some  authors 
the  term  Hydrodynamics  is  usually  applied  to  the  general 
science  of  the  motions  of  fluids  ;  while  Hydrautkin  more 
particularly  applied  to  the  art  of  conducting,  raising,  aril 
confining  water,  and  to  the  construction  and  perfornvuxt 
of  water-works. 

There  Is  no  part  of  mechanical  science  whkh  offer* 
greater  difficulties  to  the  mathematician,  or  where  Uw 
results  of  theoretical  investigation  present  so  little  agrev- 
ment  with  experience.  This  arises  from  the  exccs*i»e!r 
complicated  nature  of  the  movements  which  take  place 
among  the  particles  of  a  liquid  mass  when  its  equilibrium 
has  been  disturbed,  and  partly  from  the  great;  number  of 
disturbing  causes  by  which  those  movement*  are  affected. 

The  first  and  principal  problem  of  hydraulics  is  to  de- 
termine the  velocity  with  which  a  liquid  flows  through  an 
aperture  tn  the  bottom  or  sides  of  the  containing  vessel. 

In  order  to  discover  the  law  of  this  velocity , 
let  A  R  C  D  (fig.  1 .)  be  a  vessel  filled  sritii 
water  to  the  height  R  F.  and  let  O  1*  a 
very  small  opening  in  the  side  of  theve**ci ; 
while  the  water  stands  at  E  F  it  will  issue 
from  O  with  a  certain  velocity  depending 
on  the  height  E  F  above  O.  Let  it  there- 
fore be  proposed  to  determine  to  alut 
height,  G  H,  the  vessel  must  be  filled  to 
order  that  the  velocity  of  the  efflux  through 
O  may  be  doubled.  From  the  principi«s 
of  hydrostatics  it  is  shown  that  the  force  urging  a  par- 
tlclo  of  the  liquid  at  O  through  the  orifice  is  the  pressure 
due  to  the  bright  of  the  vertical  column  above  O.  No* 


we  may  consider.  In  the  nrst  place,  mat  when  the  velocity 
of  a  particle  in  motion  is  doubled,  the  momentum,  or 
moving  force,  must  also  be  doubled  ;  aad,  in  the  second 
place,  that  if  the  velocity  of  the  efflux  is  doubled,  tmtce 
the  number  of  particles  will  be  put  In  motion  in  the  same 
interval  of  time ;  and  consequently  the  momentum  i»r 
moving  force  must  be  doubled  on  this  account  also. 
Hence  when  the  velocity  of  the  discharge  through  0  is 
doubled,  the  moving  force,  which  in  the  present  case  t» 
the  pressure,  must  be  quadrupled.  But  the  pressure  U 
proportional  to  the  height  of  the  fluid  above  O,  heme 
the  height  must  be  quadrupled.  By  the  same  proce*-'  •  i 
reasoning  we  conclude  that  to  obtain  a  threefold  velocity 
a  ninefold  depth  would  be  necessary,  and  *o  on ;  *;»". 
generally,  that  the  depths  must  be  increased  as  rapidly  *i 
the  squares  of  the  velocities ;  or,  in  other  words,  the  tri»- 
cities  are  proportional  to  the  square  roots  of  the  depth*  ■ 
the  orifice  below  the  surface. 

By  mean*  of  this  law  the  absolute  Telocity  with  wnicn 
water  Usues  from  an  orifice  at  any  depth  under  the  surf*^ 
may  1*  ascertained,  provided  we  can  determine  the  velo- 
city for  any  particular  depth.  Now  if  we  suppose  the 
orifice  O  to  bo  on  a  level  with  the  surface  of  the  liquid, 
or  if  we  suppose  O  to  be  In  the  bottom  of  the  vessel  covered 
with  an  infinitely  thin  film,  there  would  be  no  pressure  on 
a  article  at  O,  which,  therefore,  would  drop  out  merely 
by  the  effect  of  it*  own  weight,  and  consequently  with  the 
velocity  of  a  heavy  body  beginning  to  tall.  But  the  velo- 
city of  a  falling  body  is  proportional  to  the  square  root 
of  the  height  from  which  it  has  fallen  :  therefore,  since  it 
has  been  shown  that  the  velocity  of  the  discharge  Uirou^rs 
an  orifice  is  also  proportional  to  the  square  root  of  the 
height  of  the  liquid  above  the  orifice,  and  that  the  two 
velocities  are  the  same  in  one  particular  case,  It  follows 
that  they  must  be  the  same  In  all  cases  ;  and  hence  *r 
have  this  important  theorem  :— "The  velocity  with  which 
a  liquid  issues  from  an  Infinitely  small  orifice  in  the  bott  >n 
or  side  of  a  vessel  that  i»  kept  full,  is  equal  to  that  whicn 
a  heavy  body  would  acquire  by  falling  from  the  level  ot 
the  surface  to  the  level  of  the  orifice.' 

Several  consequences  follow  immediately  from  this  fun- 
damental theorem.  In  the  first  place,  if  the  aperture  u 
enlarged,  each  particle  of  the  liquid  presenting  itself  there 
will  escape  with  the  same  celerity  ;  and  hence  the  quan- 
tity of  water  that  Issues  through  an  orifice  is  as  the  an* 
or  section  of  the  orifice  multiplied  into  the  square  root  of 
if  the  water  is  thrown  up  in  a  perpeo- 
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to  ascend  to  the  height  of  the  re- 
orifices  are  made  in  the  tame  vessel, 
the  jets  escaping  from  each  of 
to  the  same  height.  But  by  reason 
air.  the  friction  on  the  sides  of  the 
of  the  liquid  particles  which 
and  escape,  and  the  action  of 
currents  formed  in  the  interior  of  the  liquid, 
(bets  conclusions  must  be  received  with  considerable 
nullifications.  The  effects  of  the  disturbing  causes  can 
oa.t  be  determined  by  a  comparison  with  experiment. 

Water  issuing  through  a  hole  or  pipe  in  the  side  of  a 
v»«*cl  kept  full,  like  all  other  projectiles  when  the  re- 
fiUDce  of  the  air  is  supposed  to  be  withdrawn,  describes  a 
tin  a  vertical  plane.  Let  A  BCD(flf.i)  be  a  cylin- 
drical vessel  filled  with  water, 
and  E  an  orifice  In  Its  side ;  the 
water  will  be  projected  from  R 
with  a  velocity  which  would 
it  horizontally  through 
the  space  HE  In  the 
•  that  a  body  falls  from 
B  to  R.  But  from  the  instant 
It  escapes  at  E  it  begins  to  de- 
scend with  an  accelerated  mo- 
tion to  the  level  of  D  C,  while 


*>  s 

it  continues  its  uniform 


tribes  •  parabola  meeting  the  ground  in  P.  Now,  by  the 
tlworyof  projectiles,  the  velocity  of  a  body  moving  in  a 
priboU  is  equal  to  that  which  Is  acquired  by  a  hodv  tailing 
(trough  half  the  parameter  of  the  diameter,  and  it  was 
ihown  that  the  velocity  at  E  is  equal  to  2  B  E ;  therefore 
the  directrix  passes  through  B.  and  consequently  4  B  E  x 
EC  a*  C  P».  On  B  C,  as  a  diameter,  let  there  be  described 
i  wmicircle  B  L  C  ;  then  B  E  x  R  C  =  E  La,  and  conse- 
quendy  CP>b4  EL9;  whence  CP-1KL  or  the 
^riioDtal  range  is  double  the  ordinate  E  L.  The  horl- 
« rnul  range  is  therefore  greatest  when  the  aperture  is  at 
F.  the  middle  of  B  C,  and  is  then  C  Q,  which  is  equal  to 
IF  M,  or  to  the  altitude  BC.  In  all  other  cases  there 
ut  two  apertures.  E  andO,  equidistant  from  F,  which 
pve  the  same  range;  for  by  the  nature  of  the  circle  there 
w  two  equal  ordinate! .  E  L  and  G  N. 
There  is  a  circumstance  connected  with  the  efflux  of  a 
gh  an  orifice  which  requires  particular  atteu- 
a  liquid  is  flowing  out  in  this  manner,  the  par- 
ue  to  descend  in  vertical  lines  till  they  reach 
within  a  short  distance  of  the  orifice,  as  at 

abovcflft  c'nange^the^recti^of  their 
motion,  and  approach  the  orifice  with 
different  degrees  of  obliquity,  converging 
as  it  were  to  a  centre,  the  position  of 
JT  which  is  somewhat  without  the  orifice. 

h  consequence  of  this  the  vein  of  water  as  it  issues 
out  is  contracted.  Its  breadth  at  m  n  being  less  than 
ii*  width  of  the  orifice.  This  contraction  of  the  jet 
was  first  noticed  by  Sir  Isaac  Newton,  who  gave  it  the 
trm*  of  the  tena  contractu,  or  the  contracted  vein  of  the 
liquid.  The  distance  from  the  orifice  at  which  the  con- 
traction  Is  greatest  depends  In  some  degree  on  tho  mag- 
nitude of  the  orifice,  and  is  equal  to  about  half  its  diameter 
« ten  the  orifice  Is  ci  rcular  and  small .  The  conseq  uencc 
this  contraction  Is  that  the  discharge  of  water  is  not 
»o  rrest  as  the  theory  gives  It,  but  is  reduced  in  the  pro- 
portion of  the  breadth  of  the  vein  where  the  contraction 
a  greatest  to  that  of  the  orifice.  According  to  Newton 
tbt«  proportion  is  5  to  7  nearly ;  and  according  to  Bossut 

Ai  the  same  quantity  of  liquid  must  evidently  pa" 
!bro»iPh  the  orifice  and  the  contracted  vein  In  the  same 
Interval  of  time,  it  follows  that  the  velocity  at  the  latter 
fiint  must  be  greater  ;  and  therefore  in  applying  the 
ti.wrein  respecting  the  velocity  of  discharge,  it  Is  the 
Telocity  at  the  contracted  vein  which  must  be  regarded. 

It  is  found  by  experience  that  it  a  short  tube,  about  one 
"*  two  inches  long.  Is  inserted  In  the  vessel,  and  the 
**trr  be  allowed  to  flow  through  the  tube,  the  contraction 
the  vein  is  very  considerably  diminished,  and  the  quan- 
tify of  water  discharged  through  the  tube  is  considerably 
Prater  in  the  same  time  than  through  an  orifice  of  equal 
dimeter.  Venturi  found  that  the  discharge  through  a 
"aootli  hole  in  the  bottom  of  a  reservoir  of  tin  amounted 
to  64  quarts  in  100  seconds ;  a  short  pipe  of  the  same 
dimeter  being  applied  to  the  bottom  of  the  reservoir,  so 
a  to  be  fiat  and  even  with  it,  the  discharge  was  aug- 
mented to  &2  quarts  in  the  same  time  ;  and  on  giving  the 
(4.)  bottom  of  the  vessel  the  form  here 

1-1  n  represented,  leaving  the  area  ef 
1   .  I    „     I    the  orifice  at  A  (fig.  4.)  the  same 

LA  j     1L  B  J    as  before,  the  discharge  was  in- 
If        A  f      creased  to  W  quarts.    By  enlarg 
J  4       Ing  the  lower  end  of  the  pipe,  am 
*  *      giving  it  a  curvature  as  B,  thi 


.  the 

inatlty  of  water  delivered  in  the  same  time  received 
farther  augmentation.    Such  additional  pipes  are 
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The  velocity  and  other  circumstances  relative  to  the 
motion  of  water  in  conduit  pipes,  and  in  open  c 
rivers,  cannot  be  accurately  determined  from 
retical  principles  ;  but  very  numerous  expcrlrr 
been  made  on  the  subject,  from  which  results 
deduced  of  great  value  in  directing  the  practice  of  the  en- 
gineer. When  water  flows  from  a  reservoir  in  long  horl- 
tontal  pipes  of  the  same  diameter,  the  discharges  made 
In  equal  times  are  nearly  in  the  inverse  ratio  of  the  square 
roots  of  the  lengths.  But  this  rule  applies  only  within 
limits  which  are  not  very  extended,  and  is  not  admissible 
with  respect  to  long  pipes.  It  was  found  by  Bossut  that 
water  has  its  celerity  diminished  eight  times  by  passing 
through  a  tube  of  one  Inch  in  diameter  and  204  feet  long. 
In  order  to  obtain  the  greatest  discharge  from  a  pipe,  it 
Is  necessary  that  the  inside  be  smooth,  the  width  uniform, 
and  sudden  bendings  avoided.  The  want  of  evenness  of 
surface  impedes  the  motion  of  the  fluid,  which  Is  further 
obstructed  by  any  violent  change  of  celerity  or  direction. 
Whether  the  channel  be  contracted  or  enlarged,  the 
change  is  unavoidably  attended  with  a  proportional  loss 
of  impulsion.  Any  sharp  flexure  of  the  pipe  or  conduit 
will  occasion  a  still  greater  waste  of  the  inciting  force. 
It  Is  also  found  that  a  curvillneal  pipe  discharges  less 
water  than  a  rectilineal  one  of  the  same  length,  and  that 
when  the  flexures  are  vertical  the  quantity  discharged 
is  less  than  when  they  are  horitontal.  When  a  large 
pipe  has  a  number  of  contrary  flexures,  the  air  sometimes 
mixes  with  the  water,  and  occupies  the  highest  parts  of 
each  flexure,  by  which  means  the  velocity  of  the  fluid  Is 
greatly  retarded,  and  the  quantity  discharged  much  di- 
minished. 

When  liquids  flow  through  very  small  orifices,  or  ca- 
pillary tubes,  the  resistance  is  greatly  augmented,  and 
the  rules  which  apply  to  orifices  or  pipes  of  considerable 
diameter  no  longer  hold  good.  In  this  case  the  celerity 
depends  very  considerably  on  the  temperature  of  tho 
liquid.  Thus  pure  water,  at  a  temperature  near  the 
boiling  point,  Is  found  to  flow  through  a  capillary  tube 
five  limes  faster  than  when  the  temperature  Is  near  the 
freesing  point.  Alcohol  is  found  to  flow  six  times  faster 
when  the  temperature  is  raised  124  degrees.  Quicksilver 
is  less  affected,  but  it  endures  heat  through  a  wider  range. 

With  respect  to  water  running  In  open  channels,  or  In 
rivers,  the  resisting  forces  are  so  numerous,  and  of  so  ir- 
regular a  nature,  that  it  is  of  little  use  to  attempt  to 
deduce  their  effect  from  any  general  principles.  In  all 
cases  the  velocity  U  increased  by  the  depth  of  the  stream 
and  of  the  declivity  on  which  it  runs  to  a  certain  limit ; 
that  is,  till  the  resistance,  which  increases  with  the  velo- 
city, becomes  equal  to  the  acceleration,  when  the  motion 
of  the  stream  becomes  uniform.  The  resistance  of  course 
depends  much  on  the  evenness  of  the  bottom  and  sides  of 
the  channel.  The  greatest  velocity  of  a  river  Is  at  the 
surface  and  in  the  middle  of  the  stream,  from  which  It 
diminishes  towards  the  bottom  and  sides,  where  it  is  least. 
It  has  been  found  by  experiment  that  if  from  the  square 
root  of  the  velocity  in  the  middle  of  the  stream,  expressed 
In  inches  per  second,  unity  be  subtracted,  the  square  of 
the  remainder  will  be  tho  velocity  at  the  bottom.  Thus, 
let  »  ■>  the  velocity  at  the  surface  In  the  middle  of  the 
stream,  then  the  velocity  at  the  bottom  will  be  expressed 
by  (V  —  1 )  •'  p  —  'ly/tr  +  1 .  It  has  also  been  found  by 
experiment  that  the  mean  velocity  (or  that  with  which, 
were  the  whole  stream  to  move,  the  discharge  would  be 
the  same  with  the  real  discharge)  Is  equal  to  half  the 
sum  of  the  greatest  and  least  velocities,  as  computed  by 
the  above  formula.  The  mean  velocity  Is  therefore 
9  —  oJi  +  A.  These  formula*  are  deduced  from  the  ex- 
periments of  Du  Buat.  (  See  Playjairs  Elements  nf  na- 
tural Philosophy.) 

When  the  nectlons  of  a  river  vary,  the  quantity  of  water 
remaining  the  same,  the  mean  velocities  arc  Inversely  as 
the  areas  of  the  sections ;  but  when  the  river  receives  a 
permanent  addition,  the  velocity  Is  Immediately  increased. 
The  effect  of  this  is  to  augment  the  action  on  the  sides 
and  bottom.  In  consequence  of  which  the  width  is  aug- 
mented, and  sometimes,  though  more  rarely,  the  depth. 
This  Increase  of  width,  by  multiplying  the  points  of  re- 
sistance, again  reduces  the  velocity,  till  an  equilibrium  is 
established  between  the  velocity  and  resistance ;  after 
which  the  bed  of  the  river  changes  only  by  Insensible  do- 
grees.  See  Rive*. 

The  determination  of  the  force  with  which  a  liquid  in 
motion  strikes  a  solid  at  rest,  and  the  force  necessary  to 
propel  a  solid  immersed  In  a  liquid,  is  another  important 
part  of  hydraulics ;  though,  of  the  general  principles 
hitherto  deduced  from  theory,  there  arc  only  a  very  small 
number  which  afford  a  tolerable  approximation  to  the 
results  of  experiment.  The  force  of  a  stream  must  be 
regarded  as  compounded  of  the  force  of  each  particle  and 
of  the  number  of  particles  that  strike  In  a  given  lime. 
Now  the  force  of  each  particle  Is  proportional  to  the 
velocity  with  which  it  impinges  ;  and  the  i 
tides  that  strike  in  a  given  time  Is  also 
stream,  supposing  its  i 
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square  of  the  velocity.  It  follows  that  If  the  plane  (truck 
by  a  stream  be  itself  In  motion,  the  impulse  will  be  as  the 
square  of  the  difference  of  their  velocities  ;  and  if  a  stream 
strike  obliquely  on  a  plane,  its  force  is  less  than  if  it  struck 
directly  on  the  same  plane  in  the  ratio  of  the  cube  of 
the  sine  of  the  obliquity  to  the  cube  of  the  radius.  But 
it  would  appear  from  experiment  that  this  last  conse- 
quence only  holds  true  when  the  angle  of  inclination  is 
1 60  degrees .  It  might  seem  ( and  It  Is  agreeable 
r  to  suppose)  that  a  plane  moving  against  a  liquid 
at  rest  with  a  given  velocity,  would  receive  the  same 
impulse  as  if  the  liquid  were  to  move  with  that  velocity 
and  the  plane  to  remain  at  rest.  This,  however,  is  not 
confirmed  by  experience,  which  proves  that  the  resistance 
of  a  liquid  to  a  body  in  motion  is  considerably  less  than 
the  percussion  of  the  liquid  moving  with  the  same  velo- 
city against  the  body  at  rest.  The  difference  arises  from 
the  action  of  the  liquid  on  the  hinder  part  of  the  moving 
body,  by  which  the  resistance  is  in  some  degree  counter- 
acted. But  the  resistance  depends  very  materially  on  the 
figure  of  the  body,  and  the  relation  of  its  length  to  its 
breadth.  A  conical -shaped  body,  when  its  length  is  con- 
siderable, is  more  easily  drawn  through  the  water  with 
its  broad  than  with  its  narrow  end  foremost.  In  general, 
it  in  found  that  w  hatever  tends  to  diminish  the  adhesion 
of  the  body  to  the  liquid  tends  also  to  diminish  the  re- 
si  stance, 
is  found 
the  great 

with  copper.    See  Resist. 

The  following  are  some  of  the  best  works  on  this  sub- 
ject :—  Bossut,  TraitS  EUmentaire  <f '  Hydrodynamique ; 
Ht-lidor,  Architecture  Hydranlioue  ;  Du  Buat,  Principal 
a" llydrauliqtte  :  Prony,  Sourelle  Architecture  Hydrau- 
liquf,  and  Btcherches  Physico-  Mathtmatiattes  tur  let 
Thtorie  des  Eassr  courante  ;  Experimental  Inquiry  con- 
cerning the  Motion  qf  Fluids,  by  J.  B.  Venturi,  translated 
by  W.  Nicholson ;  Ency.  Brit.,  articles  "  Hydrodyna- 
nilcs,"  "  River,"  Ac. 

IIYDRIfyDIC  ACID.  A  gaseous  compound  of  hy- 
drogen  and  iodine,  obtained  by  the  mutual  decomposition 
of  iodide  of  phosphorus  and  water.  It  Is  composed  of 
126  iodine  -r  1  hydrogen  ;  and  its  equivalent,  therefore,  is 
127.  The  specific  gravity  of  this  gas  Is  4*4.  One  hundred 
cubic  Inches  weigh  136  grains.  It  is  rapidly  absorbed  by 
water,  furnishing  a  sour,  colourless,  and  dense  liquid, 
which  soon  becomes  brown  by  exposure  to  air,  in  con- 
sequence of  the  evolution  of  a  little  free  Iodine.  It  is 
instantly  decomposed  by  chlorine,  which  abstracts  the 

isxsr hjpdrocbloric  (muri,itlc)  acld*  ^ ,eu 

HYDKOHHO'MIC  ACID.  A  gaseous  add  composed 
or7«  bromine  +  1  hydrogen.  It  Is  obtained  by  the  mu- 
tual decomposition  of  bromide  of  phosphorus  and  water. 

HYDROCA'RBON.  A  term  applied  by  chemists  to 
compounds  of  hydrogen  and  carbon.  These  elements 
unite  in  several  proportions,  and  form  a  variety  of  curious 
definite  combinations,  which  are  commonly  termed  hy- 
drocarburets. 

HYDROCA'RBURETS.  Compounds  of  hydrogen 
and  carbon.  There  appear  to  be  several  definite  combin- 
ations of  these  elements  ;  among  them  the  following  de- 
serve especial  notice  :  —  1 .  Light  carburetted  hydrogen 

f'ai,  which  is  thejiredamp  of  coal  mines  and  of  marshes : 
00  cubic  inches  weigh  about  17'4  grains.  It  consists  of 
2  atoms  of  hydrogen  a  2,  and  1  of  carbon  »m  6  |  Its  equi- 
valent is  8.  It  burns  with  a  pale  blue  flame.  2.  Ole- 
Jlant  gat,  which  Is  formed  during  the  distillation  of  equal 
measures  of  alcohol  and  sulphuric  acid :  100  cubic  Inches 
weigh  30*5  grains.  It  Is  composed  of  2  atoms  of  hy- 
drogen =  2,  and  2  of  carbon  12 ;  and  Its  equivalent, 
therefore,  is  14.  It  burns  with  a  bright  white  flame. 
Coal  gas  consists  of  a  mixture  of  these  two  hydrocarbons. 
The  term  ottfantgas  is  derived  from  the  action  of  chlorine 
upon  it,  which,  when  mixed  with  the  gas  over  water, 
gradually  condenses  it  into  a  liquid  looking  like  oil,  which 
is  a  hydrochloride  of  carlton.  3.  Quadricarburette 
drogen,  which  is  produced  during  the  destructive  < 
latlon  of  oil  (Faraday,  Annals  qf  Philosophy,  xxvii.  44.), 
and  which  is  a  vapour  condensable  at  0°,  of  which  100 
cubic  Inches  weigh  61*2  grains.  It  consists  of  4  atoms 
of  hydrogen  =  4,  and  4  of  carbon  =  '24  ;  and  its  equivalent 
is  28.  It  burns  with  a  dense  and  very  smoky  flame.  This 
compound  has  also  been  called  etherine,  1  volume  of 
the  vapour  of  ether  being  constituted  of  1  volume  of 
quadrihydrocarbon  and  1  of  water  vapour.  4.  Bicdr- 
buret of  hydrogen,  obtained,  like  the  last,  from  the  volatile 
products  formed  during  the  destructive  distillation  of 
whale  oil.  When  the  quadrihydrocarbon  has  been  dis- 
tilled off  from  the  more  volatile  portion,  that  which  re- 
mains yields  a  product  which  congeals  at  (J°.  It  is  • 
brittle  white  solid  at  that  temperature :  100  cubic  inches 
of  its  vapour  weigh  *V3  grains,  and  it  consists  of  3 
atoms  of  hydrogen  mm  3,  and  6  of  carbon  a  36 ;  it*  equiva- 
lent, therefore.  Is  39.  These  are  the  principal  forms  of 
hydrocarbon  which  have  been  satisfactorily  identified : 
thov  all  afford  carbonic  acid  and  water  w  lien  burned  in 
672 
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HYDROCA'RDIA. 

HY'DROCE'LK.  (Gr. 
A  collection  of  watery  or  so 
nalis  testis. 

HYDROCEPHALUS. 
head. )  Dropsy  of  the  brain, 
acute  form  of  this  disease  is  al... 
it  is  marked  by  febrile  symptoms,  pain  of  the  bead,  and 
in  very  young  children  enlargement  of  it.  The  eyes  are 
irregularly  directed  and  the  pupil  dilated.  The  eyes  arc 
not  perfectly  closed  in  sleep,  and  there  appears  a  degree 
of  delirium,  as  far  as  can  be  judged  of  in  children :  coma, 
convulsions,  and  paralysis  are  frequent  consequences. 
The  ventricles  of  the  brain  are  the  chief  scat  of  the  wa- 
tery accumulation.  Bleeding  from  the  temporal  artery 
or  jugular  vein,  cold  applications  to  the  head,  and  brisk 
purgatives  with  calomel,  are  the  loading  remedies. 

HY'DROCHARA'CE-S.   (Hydrocharis,  one  of  the 

Cera.)  A  natural  order  of  floating  Endogens.  Inhabiting 
rope  and  some  other  places,  known  by  i 
loideous  flowers  with  an  inferior  ovary.  They 
with  Alismacete  in  habit  and  In  want  of 
differ  In  their  carpels  being  definite  In 
are  not  of  any  known  use,  but  many  of  the  i 

^y^'o*!h1^i%<acid. 

I  atom  of  chlorine  =  36,  and  1  atom  of  hydrogen  ■»  1 ; 
the  equivalent,  therefore,  of  the  hydrochloric  acid  is  •  37. 
See  Muriatic  Actn. 

HY'DROCO'RI8£.  (Gr.  iime,  and  **•«.  a  hug  ) 
The  name  of  a  tribe  of  Hcmipterans,  including  the  water- 
bugs  ;  these  differ  from  the  Geocorisee,  or  land-bug*,  in 
having  minute  antenna?  inserted  beneath  the  eyes.  Thu 
tribe  Includes  the  water-scorpions  (Nepidse),  and  the 
boat -men  (S'otonccttda*). 

HYDROCYA'NIC  ACID.  (Gr.  iim».  and  mmm, 
blue.)  This  highly  noxious  compound  was  first  dis- 
covered in  Prussian  blue,  and  hence  called  Prussic  mtuL 
It  is  best  obtained  by  gently  heating  in  a  small  retort  a 
mixture  of  three  parts  of  cyanuret  of  mercury  and  two  of 
hydrochloric  acid :  the  evolved  vapours  should  be  passed 
through  a  tube  containing  fragments  of  marble,  in  order 
to  absorb  any  hydrochloric  acid  that  may  chance  to  distil 
over,  and  ultimately  condensed  In  a  receiver  Immersed 
in  a  frees ing  mixture.  The  hydrocyanic  add  is  a  colour- 
less liquid,  having  a  very  i 
of  bitter  almonds ;  " 
boils  at 

quantity  of  water,  it  imparts 
laurel  or  bitter  almond  water :  it  is  int 
R  consists  of  26  cyanogen  +  1  hydrogen,  or  of  14 1 
+  12  carbon  +  1  hydrogen ;  and  its  equivalent  is  87. 

HYDRODYNA'MICS  (C»r.i*«e.  and  *m—sut,  rov- 
er). Is  the  science  which  applies  the  principles  of  dy- 
namics to  determine  the  conditions  of  motion  or  rest  in 
fluid  bodies.  It  if  usually  divided  into  two  branch**' : 
namely,  hydrostatics  which  explains  the  laws  of  the  equi- 
librium, pressure,  and  cohesion  of  fluids  ;  and  hydravt'ft, 
which  explains  the  laws  of  their  motion,  together  with 
the  machines  in  which  they  are  chiefly  concerned. 
Though  the  term  hydrodynamics  is  sometimes  applied 
generally  to  fluids  of  all  kinds,  It  is  more  usually  re- 
stricted to  the  non-elastic  or  incompressible  fluid*.  a» 
water,  mercury,  Ac.;  in  which  case  the  science  which 
treats  of  the  equilibrium  of  the  < 
fluids,  like  air,  I 
of  their 


d,  having  a  very  strong  odour,  resembling  that 
almonds  ;  Its  specific  gravity  at  45°  is  0-7.  It 
MP,  and  freexes  at  0°.   Dissolved  hi  a  Ur(tc 
of  water,  it  imparts  to  it  the  smell  and  taste  of 


Hydrodynamics,  though  a 
tance  in  its  applications  to  I 
was  not  cultivated  to  any  ext 


the  various  , 
any  extent  by  the  ancient*,  all  I 
knowledge  of  the  doctrine  of  fluids  being  limited  tosh* 
propositions  regarding  the  pressure  and  equilibrium  <>i 
water.  Archimedes,  indeed,  established  the  general  prin- 
ciples which  serve  as  the  foundation  of  hydrostatic*. 
his  treatise  De  lnsidcnttbus  Humidv  ;  and  Ctesibius  ac«i 
Hero,  who  flourished  at  Alexandria  about  1*)  years  alter 
Christ,  invented  the  fountain  of  compression,  the  »)- 
nhon  and  the  forcing  pump.  Julius  Fronttnus.  who  »»* 
Inspector  of  the  public  fountains  at  Rome  in  the  rrijm* 
of  Nerva  and  Trajan,  wrote  a  work  on  the  Roman  aque- 
ducts, and  the  modes  of  distributing  water  then  in  ate; 
but  he  appears  to  have  been  unacquainted  with  the  lav 
of  the  velocities  of  running  water  depending  on  the 
depth.  The  first  modern  treatise  on  hydrodynamn » 
was  published  in  l>..c  by  Castelli.  a  disciple  of  Galileo, 
entitled  Delia  Mi  sura  delT  Acque  Correnti,  and  con- 
tains a  satisfactory  explanation  of  various  phenomena 
in  the  motion  of  fluids.  Torricelti  discovered  the  im- 
portant property  that  the  velocities  of  fluids  issuing 
through  an  orifice  are  as  the  square  roots  of  the  pres- 
sures ;  Mariotte,  in  his  Traitt  du  Mem  rem  en  t  det  E<m*, 
the  principle  of  Torricclli,  and  explain*  i  the 
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«:wrepancy  between  theory  unci  observation  by  ascribing 
k  to  the  retardation  of  the  water's  velocity  arising  from 
fiction.  Guglielminl  was  the  lint  who  treated  of  the 
wukua  of  water  in  rivers  and  open  canal*.  The  subject 
>'-  tbp  oscillation  of  wares,  ooe  of  the  mo*t  difficult  In  the 
«taie  icieoce,  was  first  investigated  by  Sir  Isaac  Newton, 
»bn  determined  the  duration  of  the  oscillations,  and 
ibxxt  concluded  that  the  velocities  of  waves  formed  on 
itw?  surface  of  water  are  in  the  subduplicate  ratio  of  their 
rise.  He  was  also  the  first  who  observed  the  contraction 
ia  the  vein  of  a  fluid  Issuing  through  an  orifice,  and  re- 
rvded  the  contracted  section  as  the  true  orifice,  by  which 
fl*  theory  was  rendered  more  conformable  to  experience. 
TV  Hydrndynamica  of  Daniel  Bernoulli  was  published 
is  \7M.  His  theory  of  the  motion  of  fluids  consists  in  sup- 
posing. 1st,  that  the  surface  of  a  fluid  in  a  vessel,  while 
itself  by  an  orifice,  remains  always  horizon tal  ; 
if  the  fluid  mass  Is  conceived  to  be  divided 


HYDROPHANE. 


|  tact  with  air  with  a  pal« 
with  three  or  four  times 


of  horisontal  strata,  all 
vertically  with 
to  their  breadth,  or  to  the  hori- 

of  the 

uvl  by  means  of  the  application  of  the  principle  of  the 
conservation  of  living  forces,  he  obtained  solutions  of  the 
principal  problems  of  hydrodynamics.  The  mathematical 
'.Scott  of  the  motion  of  fluids  was  farther  investigated  by 
Mn  Bernoulli,  Maclaurin.  and  the  celebrated  D'Alcm- 
btet  •  the  latter  of  whom  placed  it  in  an  entirely  new  light 
t*  (be  application  of  Euler's  calculus  of  partial  differences. 
One  of  the  best  treatises  on  hydrodynamics  which  we 
Possess  is  that  of  the  Abbe'  Bossut,  in  which  are  given 
f-ults  of  a  very  extensive  set  of  experiments  \»r- 
forowd  with  great  Judgment  and  accuracy.  Similar  ex- 
periments, and  more  extensively  varied,  were  afterwards 
J<*ruken  by  Ou  Buat,  whose  Principe*  d* Hydronliqne, 
a  three  volumes,  contains  a  theory  founded  solely  on  the 
mulu  of  experiments.  Du  Buat  was  the  first  who  deter- 
mined experimentally  the  Influence  of  heat  in  promoting 
S'Udjty.  Among  other  experiments  more  recently  un- 
*Ttaken  for  the  purpose  of  throwing  light  on  this  Inte- 
festing  and  difficult  subject,  we  may  mention  those  ot 
rWomb.  of  Kytelwein  of  Berlin,  of  kdone  of  Turin,  of 
Onjeral  Sabatfer  of  Metx,  of  Mr.  George  Kennie,  and  of 
Vr.  Jardine  of  Edinburgh,  from  which  some  valuable  re- 
nin have  been  obtained  relative  to  the  discharge  of  water 

The  analytical  theory  of  hydrodrnamlea  resolves  itself 
>ato  the  Integration  of  equations  of  partial  differences,  a 
b'uch  of  the  calculus  which  we  owe  to  the  Illustrious 
r'uier.  Kuler  himself  gave  the  general  formula-  for  the 
motion  of  fluids,  founded  on  the  laws  of  their  equilibrium, 
*ad  thus  reduced  the  whole  mechanics  of  fluid  bodies  to 
i  tingle  question  of  analysis.  If  these  formulae  could  be 
integrated,  we  should  be  able  to  determine  completely,  in 
"*ery  case,  all  the  circumstances  of  the  motion  and  action 
'A  a  fluid  subjected  to  the  influences  of  any  forces  what- 
ever; but  such  Is  the  difficulty  of  the  subject  that  the 
'ntrgration.  except  in  a  few  limited  cases,  has  hitherto  re- 
sitted the  efforts  of  the  greatest  mathematicians.  La- 
raige,  in  his  Mtcanique  Analytiaue,  has  deduced  the 
analytical  formulae  of  the  motion  or  fluids  from  the  prln- 
"pie  of  virtual  velocities,  and  thus  shown  that  dynamics 
i"»i  hydrodynamics  are  only  branches  of  one  great  prin- 
ciple, and  results  as  it  were  of  a  single  general  formula. 
Leasee,  in  the  Mecaniqne  Celeste,  has  also  given  the  ge- 
neral equations  of  hydrodynamics,  and  applied  them  to  the 
of  the  figure  of  the  earth  and  the  tides.  Since 
<*»y«  of  those  Illustrious  mathematicians,  the  theory 
been  illustrated  with  reference  to  applications  to  par- 
"fular  cases  by  Poiison,  Cauchy.  Navter,  Challis,  and 
wrs;  bat  It  cannot  be  said  to  have  received  any  ma- 
frnal  extension. 

Treatises  on  hydrodynamics  are  very  numerous.  Be- 
tides the  works  of  Lagrange  and  Laplace,  and  the  others 
^bcrve  mentioned,  we  would  refer  the  student  to  Bossut's 
"i^Vorfyn am ique  ;  Poisson's  Mecaniqne :  Moseley's  hie- 
*<niary  Treat it<  on  Hydrostatics  and  Hydrodynamics. 
{See  Hydrostatics  ana  Hydraulics.  ) 

HYDROFLU'ORIC  ACID.  A  highly  corrosive  and 
'cry  volatile  liquid,  obtained  by  distilling  in  leaden  or 
•'Irer  vessels  a  mixture  of  1  part  of  pure  fluor  spar  in 
«ne  powder  with  2  of  sulphuric  acid.  This  com- 
pound acts  vehemently  upon  glass  and  all  siheious  com- 
'  nations ,  it  is  probably  a  compound  of  1H  fluorine  +  1 
"jdrogen. 

HY'DROGEN.  (Gr.  Ma*,  and  ysrvams,  to  generate.) 
ThU^important  element  U  only^  known^  to  us  in  the 

"wally  procured  by  the  action  of  sulphuric  acid  and 
"nc  or  iron  upon  water,  or  by  passing  the  vapour  of  water 
p'er  red-hot  iron.  Pure  hydrogen  is  a  colourless,  taste- 
and  inodorous  gas.  100  cubic  inches  at  mean  tem- 
perature and  pressure  weigh  ¥'13  grains ;  so  that  its  spe- 
rtfo  gravity  compared  with  air  Is  as  68  to  1000,  and  It  is 
tx*exlj  l«  times  lighter  than  oxygen.   It  burns  in  con- 


blue  flame ;  and  when  mixed 
Its  volume  of  air,  or  with  half 
its  volume  of  pure  oxygen,  and  inflamed,  it  burns  rapidly, 
and  In  the  latter  case;  with  violent  explosion.  The  only 
product  of  this  combustion  is  water,  which  is  thus  shown 
to  consist  of  1  part  bv  weight  of  hydrogen  with  8  of 
oxygen  ;  so  that  upon  this  datum  the  number  8  becomes 
the  equivalent  of  oxygen,  and  9  that  of  water.  Hydrogen 
is  not  absorbed  by  water,  and  animals  soon  die  when 
confined  in  it. 

HYDKO'GRAPH  Y.  (Gr.  £»**,  and  yf /  write.) 
The  description  of  the  waters  which  exist  at  the  surface 
of  the  earth,  particularly  with  reference  to  the  bearings 
of  the  coasts,  the  depths,  currents,  and  other  circum- 
stances required  to  be  known  for  the  purposes  of  navi- 
gallon.  'I  his  term  implies  the  same  thing  with  regard 
to  the  sea  that  geography  implies  with  regard  to  the 
land.  Hydrographicat  charts  or  maps  are  projections  of 
some  part  of  the  ocean,  in  which  the  rhumbs,  meridians, 
parallels,  &c,  with  the  coasts,  capes,  rocks,  shallows, 
«c,  are  laid  down  (or  the  uses  of  navigation. 

HYDRO'GURETS.  or  HY'DURETS.  Compounds 
of  hydrogen  with  metals,  Ac. 

HY'DROLEACE.fZ,  are  a  small  natural  order  of  Mo- 
nopetalous  Exogens,  resembling  Itoraginacecr  in  some 
respects,  and  Vonvolnulacest  In  others;  not,  however, 
climbing  like  the  latter.  They  chiefly  inhabit  watery 
places  in  tropical  climates,  and  have  flowers  of  some 
beauty,  usually  belonging  to  the  Cyanic  series. 

HYDRO'LOGY.  (Gr.  ilme,  and  >«>♦.-.  discourse.) 
That  part  of  natural  history  which  treats  of  water,  and 
of  its  various  properties  and  modes  of  existence  in 
nature. 

HY'DROMANCY.  (Gr.  £****.  tad  ssmrrun,  prophecy.) 
Among  the  ancients,  a  method  of  divination  by  water.  It 
was  performed  in  various  ways.  Its  origin  Is  ascribed  by 
Varro  to  the  Persians ;  and  Noma  is  said  to  have  had 
recourse  to  it  for  instruction  how  he  should  settle  the 
ceremonies  of  religion. 

HY'DllOMKL.   (Gr.ii*t.  and  m*>,,  honey.) 
sweetened  with  honey,  which,  when  fenncntec 
mend. 

H  YDRCMETER.  (Gr.  Ma*,  and  sure*., , 
An  instrument  for  determining  the  specific  gravities  of 
liquids,  and  thence  the  strengths  of  spirituous  liquors  ; 
these  being  inversely  as  their  specific  gravities.  Various 
instruments  of  different  forms  have  been  proposed  for 
ascertaining  readily  the  specific  gravities  of  fluids  ;  but 
as  Sikes's  hydrometer  is  directed  by  act  of  parliament  to 
be  used  in  collecting  the  revenue  of  the  United  Kingdom, 
it  may  be  considered  as  more  deserving  of  description 
than  any  of  the  others.  This  instrument  is  represented 
in  the  annexed  figure.  A  B  is  a  flat  stem, 
divided  on  both  sides  into  eleven  equal 
parts,  each  of  which  is  again  subdivided 
Into  two.  The  stem  carries  a  hollow  brass 
ball  B  C,  in  which  Is  fixed  a  conical  stalk 
C  D,  terminating  in  a  pear-shaped  bulb  D. 
Eight  different  weights  of  a  circular  form, 
and  marked  with  the  numbers  10,  SO,  30, 
40,  50,  60,  70,  and  80,  are.  cut  in  the  manner 
represented  at  W,  so  that  they  can  be  placed 
on  the  stalk  C  D.  When  the  strength  of 
spirits  is  to  be  measured,  one  of  the  cir- 

C  D,  whic 
of  sinking  the 


Water 


weights  is  placed  on  C  D,  which  is 
by  trial  to  be  capi 


ball  so  far  that  the  surface  of  the  liquil cul 
the  stem  at  one  of  the  divisions  between  A 

®j  v  and  B.  The  number  of  this  division  is  then 
observed,  and  also  the  temperature  of  the 
liquid  ;  and  the  corresponding  strength  per 
cent,  of  the  spirit  is  then  found  in  a  table 
which  accompanies  the  instrument. 
Another  easy  method  of  determining  the  densities  of 
different  liquids,  frequently  practised,  is  by  means  of  a  set 
of  glass  beads  previously  adjusted  and  numbered.  Thrown 
into  any  liquid,  the  heavier  balls  sink  and  the  lighter  float 
at  the  surface  ;  but  one  of  them  approaching  the  density  of 
the  liquid  will  be  In  a  state  of  indifference  as  to  buoyancy, 
or  will  float  under  the  surface.  The  number  on  this 
ball  indicates,  in  thousandth  parts,  the  specific  density  of 
the  liquid. 

HY'DROME'TRA.  (Gr.  time,  and  pmrtm,  the  womb.) 
Dropsy  of  the  uterus. 

HY'DROMK'TRIDS:.  (Gr.  and  mit*«s,  a  birth, 
place. )  A  family  of  G coconut,  or  land-bugs,  but  of  aquatic 
habits  ;  not,  howerer,  living  in  water,  but  frequenting  the 


UY'DROP^RICA'RDIUM.  (Gr.  Mas*,  and 
htt.)     Dropsy  of,  or  an  unnatural  accumulation  of 
watery  fluid  in.  the  sac  of  the  heart. 

HY'DROPERSULPHU'RIC  ACID,  or  BISUL- 
PHURET  OF  HYDROGEN.  A  compound  of  2  equi- 
valents of  sulphur  and  1  of  hydrogen  :  its  equivalent 
is  33. 

HY'DROPHANB.  (Gr.  ibme,  and  I  thine.)  A 
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country. 
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II  YDRO'PIIIDES.  {C.T.ii^.nndm^t.a  serpent.)  A 
name  applied  to  the  section  or  Ophidians.  Including  the 
water-snakes.  These  arc  principally  distinguished  by 
having  the  tail  compressed  or  flattened  sideways,  for  the 
purpose  of  swimming.  They  are  armed  with  poison 
fangs  ;  hut  these  are  of  small  sise,  and  are  associated  with 
•  row  of  non-venomous  maxillary  teeth. 

HYDROM>HILID*:.  (Gr.  M*e,  and  fiAs«,  I  tome.)  A 
family  of  Pentamerous  Coleopterans,  including  those 
species  which  have  snort  clavate  antennae,  long  and 
slender  palpi,  mandibles  bldentate  at  the  tips  ;  body  oval 
and  convex  ;  and  the  hind-legs  often  ciliated.  The  Hv- 
ctrophilidee,  like  the  DyticicUe,  are  aquatic  beetles,  and 
have  wings  by  which  they  can  transport  themselves  from 
one  piece  of  water  to  another :  but  they  are  vegetable- 
feeders,  and  are  leu  active  in  their  movements  than  the 
er-beetlcs.  The  family  includes  many 
typical  species.  Hydrophilus  caraboides. 
the  stagnant  ponds  and  ditches  of  this 

HY'DROPHO'BIA.  (Gr.  iimf,  and  ^.mj,  Ifiar.) 
A  disease  remarkably  characterized  by  alarm  at  the  ap- 
proach of  water,  and  caused  by  the  bite  of  a  mad  dog  or 
other  rabid  animal ;  but  it  d"oes  not  appear  capable  of 
being  communicated  by  the  human  subject.  At  some  in- 
definite period  after  the  bite,  and  often  long  after  all 
local  injury  hat  healed.  Itching  and  pain  in  the  bitten 
part,  heaviness,  great  restlessness  and  uneasiness,  and 
mental  alarm  ensue,  followed  by  pains  about  the  neck 
sense  of  choking,  and  great  irritability  and  horror  at  any 
attempt  to  drink,  although  solid  food  can  generally  be 
swallowed.  Fever,  vomiting,  excessive  thirst,  spitting  of 
viscid  saliva,  and  difficult  respiration  then  come  on  with 
irregular  pulse  and  convulsions,  under  which  the  sufferer 
sinks  more  or  less  rapidly  according  to  the  strength  of  his 
constitution.  Delirium  sometimes  precedes  death,  but 
not  always ;  In  many  Instances  the  judgment  appears 
una/fected.  It  unfortunately  happens  that  nothing  in  the 
way  of  cure,  and  little  even  as  palliation,  has  been  suc- 
cessfully effected  in  this  di>easf ;  but  there  appears  little 
iloubt  that  the  timely  application  of  preventive  measures 
has  been  successful,  and  of  these  the  amputation  or  ex- 
cision or  the  bitten  part,  and  the  application  of  caustics  to 
it,  or  both  united,  are  roost  to  be  relied  on  ;  and  the  sooner 
they  are  resorted  to  the  better  the  chance  of  success 
but  it  appears  that  they  may  be  effective  any  time  before 
the  appearance  or  symptoms.  .Among  caustics,  the  nitric 
acid  is  perhaps  the  most  effective.  It  energetically  acts 
upon  and  decomposes  all  animal  matter,  and  fluids'more 
especially ;  and  if  applied  very  soon  after  the  bite,  can 
scarcely  fall  to  be  effective :  it  also  penetrates  the  wound 
and  forms  a  sloughing  sore.  The  appearance  of  mad- 
ness in  dogs,  in  its  early  stages  at  least,  is  unfortunately 
not  very  well  denned,  nor  always  easily  distinguishable 
from  their  other  maladies  :  whether  the  bite  is  less  dan- 
gerous before  they  become  evidently  rabid  than  after- 
wards, seems  to  be  doubtful.  In  general  the  animal  is 
observed  to  be  unusually  duli  and  unsociable,  refuses  food, 
i.angs  his  head,  and  appears  drowsy :  he  flies  at  strangers, 
but  usually  recognizes  his  master,  though  with  great 
comparative  indifierenoe.  Afterwards  his  breathing  is 
quick  and  heavy  ;  frothy  matter  runs  from  his  mouth  ;  he 
walk*  slowly,  but  occasionally  runs  and  start*  forward  ; 
at  length  he  lorgets  his  master,  often  fall.  down,  flies  at 
every  body  in  hTs  way,  grow,  furious,  and  in  four-and- 
twenty  or  thirty  hours  dies. 

HiDROPlfYLLA'CE*:.  (Hydrophvllum,  one  of 
the  genera.)  A  natural  order  of  herbaceous  Exogcns 
inhabiting  America ;  very  near  to  Borarinaceie  from 
which  they  are  known  by  their  one-celled,  many. seeded 
fruit,  and  many  other  characters.  Some  Polemonioce* 
have  the  habit  of  this  order.  Some  or  the  species  of 
Eutoc*  and  Phacelia  are  cultivated  on  account  of  their 
pretty  flowers. 

HY'DROPHYTES.   (Gr.  ii^,  and  a  plant  ) 

Plants  which  thrive  in  water;  a  name  confined  by  bota- 
nists to  Algaceoas  plants  found  In  fresh  water.    It  has 


been  remarked  by  Mr.  Lycll  (Principles  of  Geology)  that 
the  number  of  hydrophytes  Is  very  considerable,  and  their 
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statuins  more  varied  than  could  have  been  anticipated ; 
for  while  some  plants  are  daily  covered  and  uncovered 
by  the  tide,  others  live  In  abysses  of  the  ocean  at  the  ex- 
traordinary  depth  of  looofeet;  and  although  in  such 
situations  there  must  reign  darkness  more  profound  than 
night,  at  lea*t  to  our  organs,  many  of  these  vegetables 
are  highly  coloured. 

HY'DROPS.  (Gr.Wa*.)  Dropsy.  An  unnatural  ac- 
cumulation of  fluid  in  the  cellular  membrane  or  cavities 

t,the 


of  the  body, 

HY'DKOPTHA'LMIA.  (Gr.ii^, 
eyt.)   Dropsy  of  the  eye. 

HYDRORACHI'TIS.  (Or.  tttss,  and  imX,t,  the 
sp>ne  )  A  tumour  upon  the  spine  of  infants ;  at  first  of 
a  blue  colour,  but  afterwards  becoming  translucent :  it 
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is  attended  with  paralysis  of  the  lower  limbs,  and  usually 
fatal  in  its  consequences. 

H  Y'DRO-SALTS.   Salts  of  the  hydracids. 

HY'DROSCOPE.  (Gr.  ii,  6CK*x,n.  from  ilm*  and 
r**rt».  /  view.)  An  instrument  anciently  used  for 
measuring  time  by  means  of  the  flowing  of  water  through 
a  small  orifice.  It  consisted  of  a  cylindrical  tube,  conical 
at  the  bottom.  The  cylinder  was  graduated;  and  as  the 
water  trickled  out  at  the  apex  of  the  cone.  Its  surface 
became  successively  contiguous  to  the  divisions  marked 
on  the  cone,  and  thereby  pointed  out  the  hour. 

HYDROSTATIC  A.  (Gr.  »lm>  and  rr*»,  I  stand  ) 
The^name  of  an  order  of  Acalephes,  including  thos* 

body.  C**e  *  aPPen<*e<*  to  t*>elT 

lfYDROSTA'TIC  BALANCE.  A  balance  for  weigh- 
ing substances  in  water,  for  the  purpose  of  ascertaining 
their  specific  gravities.    .Vv  Balance. 

HYDROSTATIC  BELLOWS.   An  apparatus  for 
illustrating  the  hydrostatic  parados,  or  that  peculiar  pro- 
perty of  liquids  in  virtue  of  which  they  transmit  pressure 
equally  in  every  direction.   In  the 
annexed  figure  B  C  and  D  E  are 
two  flat  boards  united  by  leather  or 
flexible  croth  A.  water-tight.  A 
short  tube  fitted  with  a  slop -cock 
communicates  with  the  interior  of 
the  bellows,  by  which  the*  liquid 
may  be  discharged .  From  the  short 
tube  a  long  tube  T  rises  perpen- 
dicularly, and  terminates  in  a  funnel 
F.    The  upper  board  B  C  Is  loaded 
with  weights,  which  press  Itog-iiM*. 
the  lower  board  D  E.    On  pouring 
water  into  the  funnel  F  it  wiU  de- 
scend thiough  the  tube  T,  and 
enter  between  the  boards ;  and  by 
continuing  the  supply  a  column  will 
be  formed  in  the  tube,  the  weight 
of  which,  transmitted  through  the  water  In  the  bellow*, 
will  raise  and  support  the  weights  on  the  board.  The 
load  which  mar  be  thus  raised  is  easily  determined. 
Every  portion  of  the  surface  of  the  board  B  C,  equal  in 
area  to  the  section  of  the  tube,  Is  pressed  upwards  by  a 
force  equal  to  the  weight  of  the  water  In  the  tube  above 
the  level  of  B  C.   Hence,  if  the  section  of  the  tube  T  is 
one  square  inch,  and  the  surface  of  the  board  B  C  is  ICM) 
square  inches,  then  a  column  of  water  in  T  weighing  one 
pound  will  sustain  a  weight  on  the  board  of  1000  pound*. 
In  this  manner  a  few  ounces  of  water  may  be  made  to 
support  any  weight,  however  great.   See  Hydrostatic*. 

HYDROSTATIC  PARADOX.  A  term  frequently 
employed  to  designate  that  principle  in  hydrostatics  ac- 
cording to  which  any  quantity  of  water,  however  small, 
may  be  made  to  balance  any  weight,  however  great.  See 
Hydrostatic  Bellow*. 

HYDROSTATIC  PRESS,  also  called  the  Hydraulic 
Press,  and  sometimes,  from  the  name  of  the  engine*  *r 
who  gave  it  the  form  under  which  it  is  now  constructed, 
and  brought  it  Into  general  use,  Bramah's  Press,  is  » 
machine  by  means  of  which  an  enormous  force  of  pressure 
is  obtained  through  the  medium  of  water.  The  prin- 
ciple is  the  same  as  that  of  the  hydrostattc  bellowt ,  from 
which,  indeed,  it  only  diners  By  the  sulistilution  of  a 
strong  forcing  pump  for  the  long  tube,  and  a  barrel  ami 
piston  for  the  leather  and  boards.   It  consists  of  a  short 

and  very  strong  pump-barrel 
A  B,  with  a  solid  piston  C  of 
proportionate  strength,  which 
Is  pushed  upwards  against  the 
thing  to  be  compressed  by 
water  driven  into  the  barrel 
beneath  it  at  F  from  the  small 
forcing  pump  E.  If  the  small 
pump  nave  only  one  thou- 
sandth of  Cne  area  of  the  large 
barrel,  and  If  a  man  by  means  of  its  lever  handle  1) 
press  Its  piston  down  with  a  force  of  five  hundred  pound*, 
the  piston  of  the  great  barrel,  in  virtue  of  the  hydrostatic 
principle  of  equal  pressure  in  all  directions,  will  rise  wiib 
a  force  of  a  thousand  times  five  hundred  pounds,  or 
mote  than  200  tons.  The  hydrostatic  press  is 
to  a  great  variety  of  useful  purposes  ;  for  c< 
bales  of  goods,  as  paper,  cotton,  wool,  tobacco,  Ac. ;  for 
expressing  oils  from  seeds,  raising  weights,  uprooting 
trees,  he. 

HYDROSTATICS  f Gr.  Htaf,  and  mm,  I  stand). 
is  the  science  which  explains  the  properties  of  the  equi- 
librium and  pressure  of  liquids.  It  is  the  application  of 
statics  to  the  peculiar  constitution  of  water  or  other  bo- 
dies existing  In  the  perfectly  liquid  form. 

The  whole  doctrine  of  the  equilibrium  and  pressure  of 
liquids  Is  deduced  from  the  following  fundamental  law  :— 
"  When  a  liquid  mass  is  In  equilibrium  under  the  action 
of  forces  of  any  kind,  every  molecule  of  the  mass  sustain* 
an  equal  pressure  in  all  directions."  This  law  Is  derived 
from  the  very  nature  of  a  liquid  body,  which  is  such  that 
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iU  iti  particles  are  independent  of  each  other,  and  per- 
fectly moveabel  in  every  direction  ;  whence  if  any  particle 
t  ntained  a  greater  pressure  In  one  direction  than  ano- 
ther, it  would  necessarily,  by  reason  of  the  absolute  fa- 
cility of  motion  with  which  it  Is  endowed,  give  way  and 
move  towards  that  part  where  the  resistance  is  least,  and 
consequently  there  would  not  be  equilibrium. 

One  of  the  most  obvious  consequences  of  the  above  law 
it,  that  the  surface  of  a  liquid  when  at  rest  in  an  open 
»e*sel,  and  acted  upon  by  no  other  force  than  gravity,  is 
horizontal,  or  perpendicular  to  the  direction  of  gravity. 
If  the  directions  of  gravity  are  parallel,  the  surface  will 
be  a  plane ;  if  they  converge  to  a  point,  the 
>  liquid  will  be  a  portion  or  a  sphere.  Stag- 
the  surface  of  the  earth,  therefore,  assumes 
i ;  but  by  reason  of  the  magnitude  of 


of  any  small  portion  of  it  is 
'  mav  he  regarded  as  a  Diane, 
rth  would  bend  away  from  a 


B'A' 


A  ring  surrounding  the  earth  would  bend  away  I 
perfectly  straight  line  only  eight  inches  in  a  mile. 

If  a  free  communication  is  made  between  two  or  more 
Teuelf  containing  a  liquid  by  pipes  or  tubes  or  other- 
wise, the  surface  of  the  liquid  when  in  equilibrium  will 
always  stand  at  the  same  level. 
,     Let  A  B,  A'  B'  be  two  tubes, 
A  /A'    united  by  a  third  B  B'  placed  In 

ka/       the  horizontal  position,  and  sup- 
.u..-^.— i*jftl        ose  water  to  be  poured  Into  one 

  of  the  tube*  at  A ;  it  will  pass 

along  the  tube  B  B',  and  rise  in 
B'A  simultaneously,  its  surface*  at  A  and  A' 
1,  or  at  equal  vertical  heights  above 
is  familiarly  illustrated  in  the  case 
el  having  a  spout, 
in  a  vessel  being  at  rest,  and  sub- 
of  gravity  only,  any  particle  of  It  is 
ions  (vertically,  horizontally,  or  ob- 
which  is  equal  to  the  weight  of  the 
M  of  the  liquid  Incumbent  on  it.  This  Im- 
pxtant  proposition  may  be  demonstrated  in  the  following 
manner:  —  As  the  pressure  in  all  directions  must  neces- 
sarily be  equal  from  the  supposition  of  equilibrium,  we 
rW  attend  only  to  the  vertical  pressure.  Now,  suppose 
lb*  whole  mad  of  the  fluid,  with  the  exception  of  the 
Trrrical  column  corresponding  to  the  particle  in  question, 
to  become  solid,  without  changing  its  place  or  volume, 
the  particle  will  obviously  remain  in  the  same  state  of 
repression  as  before  ;  but  as  the  column  alone  remains 
Bald,  the  only  pressure  on  the  particle  it  that  produced 
fct  the  weight  of  the  column.  Hence  the  absolute  weight 
of  the  column  formMhe^measure  ofthe  pressure  sustained 

liquid. 

Instead  of  a  particle  of  the  liquid  Itself  we  may  consider 
tie  column  to  rest  on  an  indefinitely  small  portion  of  the 
tattain  or  the  sides  of  the  vessel  in  which  it  is  contained. 


B 

of  a  tea-pot,  or 

The  liquid 
jetted  to  the 
pressed  in  all 
liquety  by  a 
v^rueal  col -in 


-  1  it 

t  m  all 


will  follow 


that  the  pressure  on  an  Indefinitely 
of  the  area  at  any  point  of  the  bottom  or 
ulicular  to  the  plane  of  that  area,  and  equal 
of  a  vertical  column  of  the  liquid  standing 
on  it  as  a  base  and  reaching  to  the  surface.  Hence  the 
•hole  pressure  sustained  by  any  finite  portion  of  the 
!><:ora  or  sides  of  the  vessel  is  equal  to  the  weight  of  a 
column  of  the  liquid  having  for  its  base  the  surface 
pressed  on  (extended  into  a  plane  if  necessary),  and  for 
iu  altitude  the  distance  of  the  centre  of  gravity  of  that 
iurface  from  the  surface  of  the  liquid. 

From  this  proposition  it  obviously  follows  that  the 
pressure  on  tne  bottom  of  the  vessel  depends  only  on 
the  magnitude  of  the  bottom  and  the  depth  of  the  liquid. 


r-f  the  quantity  of  liquid  in  the  vessel.  Suppose  the  three 
'  I  A,  B,  and  C.  to  have  the  area*  of  their  bottoms 
equal,  and  that  the  fluid  stands  in  each  to 
the  same  depth  ;  then  the  pressure  on 
the  bottom  of  each  vessel  Is  the  same, 
and  equal  to  the  weight  of  the  liquid 
which  would  be  contained  in  a  vessel 
having  an  equal  bottom  and  its  sides 
perpendicular. 

This  proposition  gives  rise  to  conse- 
quences which  at  first  view  appear  ab- 
surd, and  has  hence  been  called  the 
hydrostatic  paradox.  Let  A  B  C  D  be 
a  close  vessel  with  a  small  hole  O  in  the 
-  tube  O  P  is  screwed  water-tight. 


tr>P,  into  which  a 
f^et  water  be 


rr  be  poured 

m  ew*t 


into  the  tube  till  the  vessel  A  BCD 
in  tha  tube  at  the  level  P. 


According  to  the  principle  Just  established,  the  pressure 
on  the  bottom  C  D  is  proportional  to  the  depth  P  M .  or 
in  fact  equal  to  the  weight  of  water  which  would  fill  a 
vessel  of  the  magnitude  E  1)  C  F.  Now  this  is  the  case, 
however  shallow  the  vessel  A  B  C  D,  and  however  nar- 
row the  tube  P  O  may  be ;  and  hence  a  very  small 
quantity  of  water  may  be  made  to  exercise  a  pressure 
of  any  amount,  however  great,  on  the  bottom  or  sides  of 
the  vessel  containing  it. 

The  whole  pressure  on  the  top  A  B  of  the  vessel,  and 
tending  to  raise  it.  Is  equal  to  the  weight  of  the  water  in 
the  tube  P  O.  Increased  in  the  ratio  of  the  area  of  A  B  to 


the  area  of  a  section  of  the  tube.    Suppose  a  section  of 
the  tube  to  be  one  square  inch,  and  the  area  of  A  B  to  be 
100  square  inches  ;  then  a 
nd.  will  e 


veight  is  one 
to  100 


It  is 


tube  P  O  may  be  produced  not  merely  by 
of  water,  but  by  the  application  of  any  kind  of 


force,  such  as  the  working  of  a  piston.  Ac. ;  and  if  th*i 
bottom  or  lid  of  the  vessel  A  B  C  D  be  made  moveable, 
the  pressure  on  either  may  be  brought  to  bear  on  one 
point  of  an  external  body,  and  produce  an  enormous 
compression.  It  is  on  this  principle  that  the  very  useful 
engine,  the  hydrostatic  press,  is  constructed.  See  Hy- 
drostatic Press  and  Hydrostatic  Billows. 

Many  striking  phenomena  of  the  natural  world  are  re- 
ferable  to  this  principle,  and  it  has  extensive  application 
in  engineering.  If  the  smallest  quantity  of  water  should 
lodge  to  a  considerable  height  in  the  gravel,  sand,  or 
loose  earth  behind  a  wall  or  embankment,  it  would  exert 
a  lateral  pressure  sufficient  to  push  the  solid  materials 
from  their  base.  Hence  a  sudden  shower  often  occasions 
great  devastation.  The  same  principle  also  regulates 
the  construction  of  pipes  for  the  supply  of  water  to  cities. 
The  pressure  acting  on  the  inner  surface  of  the  pipe,  a 
tending  to  burst  it,  being  proportioual  to  the  depth 
low  the  level  ofthe  reservoir,  the  parts  ofthe  pipe  mucn 
below  that  level  must  have  a  greater  strength  than  is  ne- 
cessary at  a  higher  situation.  A  pipe,  the  diameter  of 
whose  bore  is  4  Inches,  has  an  internal  circumference  of 
about  I  foot ;  and  the  internal  surface  of  1  foot  of  such  a 
pipe  will  be  1  square  foot,  or  144  square  inches.  If  such 
a  pine  were  140  feet  below  the  level  of  the  reservoir,  it 
would  sustain  a  bursting  pressure  amounting  to  about  60 
pounds  on  every  square  inch  of  its  surface  ;  for  a  column 
of  water,  the  area  of  whose  section  is  one  square  inch, 
and  of  which  the  height  is  37*777.  or  nearly  28  inches, 
weighs  one  pound  ;  and  28  inches  arc  contained  60  times 
in  140  feet.  Hence  a  niece  of  the  pipe  1  foot  long  will 
sustain  114  times  this  pressure,  that  Is,  a  bursting 
pressure  of  8640  pounds.  This  exceeds  considerably 
that  which  is  produced  In  any  high-pressure  steam 
engine. 

Height  of  Bodies  immersed  m  Liquids.  —  A  body  im- 
mersed in  a  liquid  is  pressed  upwards  by  a  force  equal  to 
the  weight  of  the  liquid  it  displaces  ;  and  the  difference 
between  the  absolute  weight  of  a  body  and  its  weight 
when  entirely  Immersed,  Is  the  same  with  the  weight  of  a 
quantity  of  the  liquid  equal  in  bulk  to  the  body.  This 

K reposition,  which  is  capable  of  strict  demonstration 
om  the  fundamental  property  of  fluids,  may  be  illus- 
trated as  follows  :  —  Suppose  any  interior  portion  of  a 
liquid  to  become  solid  ;  it  would  evidently  remain  in  the 
same  state  of  indifference  or  equilibrium  as  before.  It 
must,  therefore,  be  borne  up  by  the  vertical  pressure  of 
the  liquid  with  a  force  just  equal  to  its  weight,  or,  which 
is  the  same  thing,  to  the  weight  of  the  liquid  whose  place 
It  occupies.  And  if  we  conceive  this  congealed  mass  to 
have  its  weight  augmented  or  diminished,  it  will  be  pulled 
downwards  or  upwards  by  the  difference  between  its  new 
weight  and  the  weight  of  an  equal  bulk  of  the  liquid. 
Substitute  any  solid  body  instead  of  this  block  of  ice,  and 
the  loss  of  weight  It  sustains  by  the  immersion  will  be 
equal  to  that  of  the  volume  of  liquid  it  displaces. 

On  this  principle  is  founded  the  method  of  ascertain- 
ing the  relative  densities  or  specific  gravities  of  different 
bodies.  The  specific  gravity  of  a  body  is  the  ratio  of  its 
weight  to  the  weight  of  an  equal  bulk  of  water.  Let, 
therefore,  W  be  the  weight  of  a  body  in  air,  and  W  iu 
weight  in  water ;  then  W  —  W  is  the  weight  of  a  quantity 

W 

of  water  equal  In  bulk  to  the  body,  and  -y  _  w,  Is  It* 

specific  gravity.  The  specific  gravities  of  bodies  are 
therefore  found  by  weighing  them  first  in  air  and  then  in 
water.    See  Gbavity,  Sparine. 

Solid  Bodies  floating  on  Liquids.  —  The  equilibrium  of 
solid  bodies  floating  on  liquids,  a  subject  discussed  by 
Archimedes  in  his  treatise  De  Humido  lnsidentibus ,  is  an 
Important  part  of  hydrostatics,  in  consequence  of  its  re- 
lation to  the  construction  and  stowage  of  ships.  A  body 
placed  on  a  fluid  specifically  heavier  than  itself,  will  sink 
so  far  that  the  weight  of  the  fluid  displaced  is  equal  to 
the  whole  weight  of  the  body  .  and  when  it  assumes  the 
position  of  equilibrium,  the  line  which  joins  the  centre  of 
gravity  of  the  body  and  the  centre  of  buoyancy  (which 
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HYDROSULPH  ATES. 

Is  the  same  as  the  centre  of  gravity  of  the  immersed  part 
supposed  to  be  homogeneous)  is  perpendicular  to  the 
surface  of  the  water,  or  the  horison. 

The  centre  of  gravity  of  a  body  is  a  fixed  point  rela- 
tively to  the  body  itself;  but  the  centre  of  buoyancy, 
which  depends  on  the  figure  of  the  immericd  part,  will 
change  its  place  when  the  figure  or  relative  situation  of 
the  immersed  part  undergoes  any  alteration.  It  is  on 
the  relative  situations  of  the  centres  of  gravity  and  of 
buoyancy  that  the  character  of  the  equilibrium  of  a  float- 
ing body  depends ;  namely,  whether  it  is  stable  or  unstable, 
or  indifferent.   If  the  figure  and  position  of  the  body  be 


that  on  pulling  it  a  little  aside  from  the  situation 
of  rest  Its  centre  of  gravity  takes  a  higher  position,  the 
body  has  a  tendency  to  redress  itself,  and  the  equilibrium 
Is  stable.  On  the  contrary,  if  by  a  slight  change  of  po- 
sition the  centre  of  gravity  comes  to  occupy  a  lower  place, 
the  body  will  not  return  to  the  position  of  equilibrium, 
but  will  be  overturned  or  upset.  In  this  case  the  equi- 
librium was  unstable.  But  a  body  may  be  so  constituted 
(for  example,  a  homogeneous  sphere,  or  a  cylinder  float- 
ing with  Its  axis  horizontal)  that  in  every*  position  the 
centres  of  gravity  and  of  buoyancy  are  in  the  same  ver- 
tical  line.  In  this  case  the  equilibrium  cannot  be  dis- 
turbed, and  is  called  the  equilibrium  of  indifference,  the 

than  another. 

To  illustrate  this,  and  to  show  at  the  same  time  the 
circumstances  on  which  the  stability  of  the  equilibrium 

depends,  let  A  H  D  K  be  a 
body  floating  on  water,  and 
let  II K  be  the  line  of  float- 
ation ;  also  let  G  be  its  centre 
of  gravity,  and  B  its  centre  of 
buoyancy,  which  will  be  in 
the  same  vertical  with  G  when 
the  body  Is  at  rest,  and  will 
obviously  be  below  G.  The 
body  is  now  pressed  down  by 
its  own  weight  collected  at  G, 
and  pushed  up  in  the  opposite  direction  by  an  equal  force 
at  B.  Suppose  it  to  be  drawn  aside  from  the  position  of 
rest  till  the  water  line  comes  into  the  position  hi.,  the 
centre  of  buoyancy  B  will  now  be  transferred  to  B',  and 
the  line  of  support  will  be  a  line  passing  through  B'  per- 
pendicular to  the  surface  of  the  water.  Let  this  line  meet 
the  principal  axis  AD  in  M;  then  the  equilibrium  will 
be  stable  or  unstable  according  as  M  Is  above  or  below  G, 
the  centre  of  gravity.  If  H  is  above  G,  the  vertical  thrust 
tends  to  redress  the  body  and  restore  the  equilibrium  ; 
but  If  the  vertical  B*  M  meets  the  principal  axis  below  G. 
the  body  will  be  pushed  more  aside  till  it  is  overset.  The 
point  M  possesses  several  remarkable  properties.  Its 
position  in  the  axis  A  D  remains  unaltered  when  the  body 
is  drawn  aside  from  the  position  of  equilibrium ;  and  ft 
limit*  the  greatest  elevation  which  the  centre  of  gravity 
can  hare  in  order  that  the  equilibrium  may  be  stable.  It 

rition'maj'b?^  ?J  cases^here  Oie  figure" 

and  specific  gravity  of  the  floating  body  are  given. 

As  the  stability  of  a  floating  body  depends  on  the  height 
of  the  metacentre  above  the  centre  of  gravity,  the  con- 
struction of  a  ship  should  be  so  regulated,  and  Its  cargo 
so  arranged,  that  the  centre  of  gravity  of  the  whole  mass 
should  be  at  the  lowest  possible  point.  Hence  the  hea- 
viest part  of  the  cargo  Is  stowed  away  nearest  the  ship's 
bottom  ;  and  vessels  bavin  -  discharged  their  cargo  must 
he  ballast,  i,  in  order  to  give  them  requisite  stability. 
When  a  vessel  is  without  a  cargo  and  empty,  the  weight 
of  the  masts  and  rigging  raises  the  centre  of  gravity  to 
such  a  height  as  to  render  the  equilibrium  unstable,  or  at 
least  renders  its  stability  so  small  that  it  cannot  be  safely 
subjected  to  the  ordinary  pleasure  on  the  sails  necessary 
to  give  motion,  and  consequently  would  be  altogether  in- 
capable  of  encountering  a  gale  or  a  heavy  sea. 

Another  Important  application  of  the  theory  of  hydro- 
statics is  to  the  form  that  ought  to  be  given  to  the  several 
parts  of  embankments,  dams,  the  flood-gates  of  canals, 
and  other  works  constructed  for  thepurpose  of  conllning 
or  opposing  the  course  of  water.  This  inquiry,  which  is 
purely  mathematical,  Is  grounded  on  the  principle  that 


the  pressure  in  any  lateral  point  Is  directly  proportional 
to  its  vertical  depth  under  the  surface  of  the  water.  Sec 
IIyi.hai  LU  -  and  HvnaonYNAMics. 

HY'DROSULPHATES.  or  HY'DROSU'LPHU- 
RETS.  Compounds  of  hydrosulphuric  acid  or  sulphu- 
retted hydrogen. 

HY'DROSULPHU'RIC  ACID.  Sulphuretted  hy- 
drogen. This  compound  was  also  called  hydrothionic 
acifl  (from  hydrogen,  and  Gr.  !iv»*.  sulphur). 

HY'DROTHO'RAX.  (Gr.)  Dropsy  of  the  chest. 
The  symptoms  are,  difficult  breathing  when  in  a  recum- 
bent posture,  paleness,  cough,  thirst,  swelling  of  the 
legs  and  feet,  quick  and  often  irregular  or  intermitting 
pulse 

HY'DRUS.   (Gr.  Ms*,  water.)    A  genus  of  water 
characterised  by  a 
676 


HYGROMETER. 

tened  tail  adapted  for  swimming  ;  and  by  having  mat 

maxillary  teeth,  like  non-venomous  serpents,  but  wit 
the  first  larger  than  the  rest,  and  grooved  for  the  tj 
mission  of  a  poison-duct. 

The  species  are  confined  to  the  seas  of  the 
latitudes. 

Hv'naus.  The  Water  Snake ;  a  constellation  in  the 
southern  hemisphere  formed  by  LacaiUe.  See  Constel- 
lation. 

HYGEI'A.  (Gt.iytun,  health.)  The  Goddess  of  Health, 
in  the  Greek  Mythology  :  daughter  or  wife  of  -rEscula- 
p^us,  |i  ,  r  mi  i.    ii. J- 


the  most  celebrated  was  at  Sicyon) 
id  her  attended  by  a  huge  serpent 
.  and  elevating  its  head  above  her 
which  she  held  In  her  hand.    I  sis, 


arm  to  drink  of  a  cup 
in  Egyptian  monuments,  appears 
attitude.    The  employment  of  the 
logical  symbol  of  life  and  health  has  been  by 
rived  from  the  history  contained  in  the  first  c 
Genesis . 

HY'GEINE.   That  branch  of  medicine  which  : 
to  the  means  of  preserving  public  health. 

HYGRO'LOGY.  (Gr.  moist,  and  > #>•<■.  a  dis- 
courte . )  A  medical  term,  implying  the  doctrine  of  the 
humours  or  fluids  of  the  body. 

HYGRty METER.  (Gr.  Xyeu,  and  ^rf»».  tiuvrssfr. ■.) 
An  instrument  for  measuring  the  degrees  of  moisture, 
or  dryness  of  the  atmosphere. 

Variations  in  the  state  of  the  atmosphere  with  respect 
to  moisture  and  dryness  are  manifested  by  a  great  variety 
;  and  accordingly  numerous  contriv 


of  ph« 

have  been  proposed  for  ascertaining  the  amounts  of  those 
variations  by  referring  them  to  some  conventiona" 
es  are  called  hygrometer*  ;  but  i 
that  may  be  given  to  them,  or  of  i 
that  may  be  employed.  Is  endless,  they  may  all  be 
referred  to  two  classes  ;  namely,  1st,  f ' 
the  principle  of  absorption  ;  ana,  3d,  f 
the  principle  of  condensation. 

I .  Hygrometers  on  the  Principle  tj  Absorption.  —  Many 
substances  in  each  of  the  three  kingdoms  of  nature  absorb 
moisture  from  the  atmosphere  with  greater  or  1cm  avidity, 
and  thereby  suffer  some  change  in  their  dimensions,  or 
weight,  or  some  of  their  physical  properties.  Animal 
fibre  is  softened  and  relaxed,  and  consequently  elongated, 
by  the  absorption  of  moisture.  Cords  composed  of 
twisted  vegetable  substances  are  swollen,  and  thereby 
shortened,  when  penetrated  by  humidity  ;  and  the  alter- 
nate expansion  and  shrinking  of  roost  kinds  of  wood,  es- 
pecially when  used  in  cabinet  work,  and  after  the  natural 
sap  has  been  evaporated,  is  a  phenomenon  with  which 
every  one  is  familiar.  Many  mineral  substances  absorb 
moisture  readily,  and  thereby  obtain  an  i 
Now  it  is  evident  that  any  of  these  changes, 
dimension  or  of  weight,  may  be  regarded  as  the 
of  the  quantity  of  moisture  absorbed,  from  which 


quantity  of  water  existing  in  the  atmosphere  in  the  state 
of  vapour  is  inferred  }  but  many.  Indeed  the  far  greater 
part  of  them,  are  so  small  in  amount,  or  take  place  so 
slowly,  that  they  afford  no  certain  indication  of  the  actual 
state  of  the  atmosphere  at  any  particular  moment. 

Of  the  different  kinds  of  hygrometers  whose  construc- 
tion depends  on  change  of  dimension  arising  from  the 
absorption  of  moisture,  there  are  two  deserving  of  notice 
on  account  of  their  historical  celebrity,  though  they  are 
now  seldom  if  at  all  used  where  accurate  meteorological 
observations  are  attempted.  One  is  the  hair  hygrometer 
of  Saussurc  ;  the  other  the  whalebone  hygrometer  of  1>« 
Luc. 

Sausmre's  hygrometer  consists  of  a  human  hair  pre- 
pared by  boiling  it  in  a  caustic  ley.  One  extremity  of 
the  hair  is  fastened  to  a  hook,  or  held  by  pincers  ,  t|x' 
other  has  a  small  weight  attached  to  it,  by  which  it  is 
kept  stretched.  The  hair  is  passed  over  a  grooved  w hec-1 
or  pulley,  the  axis  of  which  carries  an  Index  which  move* 
orcr  a  graduated  arch.  Such  is  the  essential  part  of  the 
instrument,  and  it  is  easy  to  conceive  how  It  arts.  When 
the  surrounding  air  becomes  more  humid  the  hair  absorbs 
an  additional  quantity  of  moisture,  and  is  elongated  ;  the 
counterpoise  consequently  descends,  and  turns  the  pulley, 
whereby  the  index  Is  moved  towards  the  one  hand  or  the 
other.  On  the  contrary,  when  the  air  becomes  drier 
the  hair  loses  a  part  of  its  humidity,  and  is  shortem-d. 
The  counterpoise  is  consequently  drawn  up,  and  the 
index  moves  In  the  opposite  direction.  The  accuracy  of 
the  Indications  of  this  instrument  depends  on  the  assumed 
principle  that  the  expansion  ;uul  contMsCtfclB  of  the  h.^.r 
are  due  to  moisture  alone,  and  are  not  affected  by  tem- 
perature or  other  changes  in  the  condition  of  the  atmo- 
sphere. Experiment  shows  that  the  influence  of  tempe- 
rature is  not  very  great ;  but  after  all  precautions  have 
been  taken  in  preparing  the  Instrument,  it  is  found  to  be 
exceedingly  irregular  in  its  movements,  and  subject  to 
great  uncertainties.  Besides,  the  substance  it  soon  de- 
teriorated, and  will  scarcely  maintain  its  properties  un- 
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HYGROMETER. 


The  hygrometer  of  Dc  Luc  consists  of  A  verv  thin  slip 
tf  whalebone  cut  transversely,  or  across  the  fibres,  unci 
*"***rb.ed  by  meant  of  a  spring  between  two  points.  One 
•t*u  *»  fixed  to  a  bar,  while  the  other  acts  on  the  shorter 
*r>n  of  the  Index  of  a  graduated  scale.  When  the  wha'e- 
i  se  absorbs  moisture  it  swells,  and  its  length  Is  in- 
creased ;  as  It  becomes  dry  it  contracts ;  and  the  space 
ever  which  the  Index  moves  by  the  one  or  the  other  of 
the  measure  of  the  expansion  or 
sponding  change  in  the  " 
of  the  atmosphere.    The  action  of  this 


Having  found  the  weight  of  a  cubic  foot  of  rapoui  un- 
der a  pressure  of  0-&6  of  an  inch,  and  at  the  temperature 
2123,  we  may  And  its  weight  under  the  same  pretsuie  at 
any  other  temperature,  suppose  60°.  It  is  ascertained  by 
experiment  that  all  aeriform  bodies,  whether  vapours  or 
gases,  expand  the  I  -4*0th  part  of  their  volume  for  every  ac- 
cession of  temperature  equivalent  to  one  degree  of  Fah- 
renheit's scale ;  therefore,  reckoning  a  volume  of  gas  at 
32°  as  unity,  its  volume  at  00°  is  to  Its  volume  at  212°  as 
24  1*0 

1  +  4*Sf>  l*  t0  1  +  4*0  '  °f  **  1  058  '•  ,,S75  }  thC  dCn" 

slty  and  weight  being  inversely  as  the  volume,  we  have 

1058  :  1375  : :  4  801  grs.  :  6  222  grs. 
for  the  weight  of  a  cubic  foot  of  vapour  at  temperature 
curi  TCJiumn'  *  preMUre  °f  0-56  ™  *"  luth  of  the  n,er- 
The  following  table,  abridged  from  DanieWs  Mrteoroto- 
gical  Euaus,  shows  the  force  or  tension,  weight,  and  ex- 
pansion of  aqueous  vapour,  at  different  temperatures  o« 
Fahrenheit's  scale:  — 


thin  those  which  we  have  been  describing.  In  ord 
give  an  idea  of  the  general  principle  on  which  the 
iv-nd.  let  us  conceive  agios*  [six.  having  its  sides  per 
clean  and  transparent,  to  be  tilled  with  water,  and y 
on  a  table  in  a  room  where  the  temperature  is,  fu 


which  have  been  proposed  on  the 
fa  change  of  weight  arising  from  the  absorption 
of  moisture,  are  liable  to  still  greater  objections.  Changes 
of  weight  may  indeed  be  measured  with  great  accuracy 
1}  the  common  or  torsion  balance ;  but  In  the  present 
case  they  are  so  small,  that  the  particles  of  dust  which 
are  at  all  times  floating  in  the  atmosphere  may  produce 
i  irreat  alteration  in  the  results.  A  great  variety  of  sub- 
tunces  which  attract  moisture  have  been  employed,  such 
»j  sponge,  cotton,  bibulous  paper,  caustic  potash,  the  de> 
I^uescmt  salts,  sulphuric  acid,  Arc. ;  but  the  indications 
» inch  they  give  are  deserving  of  very  little  credit. 
Change*  of  property  indicated  by  the  torsion  of  cords 
formed  of  gut.  hemp,  cotton,  Ac,  and  the  torsion  of  cer- 
tain vegetable  fibres,  are  still  more  fallacious. 

i  Httfrronu'trrt  cm  the  Principle  qf  Cotulcnsntion  The 

Instruments  of  this  class  are  of  a  far  more  refined  nature 

order  to 
ey  d«- 
erfcctly 
I  placed 

a  table  in  a  room  where  the  temperature  is,  for  ex- 
ample, GOO,  the  temperature  of  the  water  being  the  same 
as  that  of  the  room.  Let  us  next  suppose  pieces  of  ice, 
ct  a  freezing  mixture,  to  be  thrown  Into  the  water, 
•  hereby  the  water  Is  gradually  cooled  down  to  55,  50,  45, 
Ac.  degrees.  As  the  process  of  cooling  goes  on,  there  is 
a  certain  instant  at  which  the  jar  loses  its  transparency, 
r  becomes  dim  ;  and  on  attentively  examining  the  phe- 
enmenon.  it  is  found  to  be  caused  by  a  very  fine  dew  or 
•-*♦ -position  of  aqueous  vapour  on  the  external  surfare'of 
the  vessel.  The  precise  temperature  of  the  water,  and 
^jotequently  of  the  vessel,  at  the  instant  when  this  de- 
'•oiirioVi  begin*  to  be  formed.  Is  called  the  dew  point,  and 
t<  capable  of  being  noted  with  great  precision.  Now 
this  temperature  Is  evidently  that  to  which,  if  theair  were 
doled  down,  under  the  same  pressure,  it  would  be  com- 
;  Hely  saturated  with  moisture,  and  ready  to  deposit  dew 
in  the  least  degree  colder  than  itself.  The 
lerefore,  between  the  temperature  of  the  air, 
the  temperature  of  the  water  in  the  vessel  when  the 
Jew  begins  to  be  formed,  will  afford  an  indication  of  the 
cryne**  of  the  air,  or  of  its  remoteness  from  the  state  of 
complete  saturation. 

But  the  observation  which  has  now  been  described  is 
ratiable  of  affording  far  more  interesting  and  precise  re- 
sults than  a  mere  indication  of  the  comparative  dryness 
or  moisture  of  the  atmosphere.  With  the  help  of  tables 
<■(  the  elastic  force  of  aqueous  vapour  at  different  tempe- 
rature*, it  gives  the  means  of  determining  the  absolute 
"eight  of  the  aqueous  vapour  diffused  through  any  given 

me  of  air.  th  •  proportion  r>l  >.i]  '  existing  in  that 

rolurae  to  the  quantity  that  would  be  required  to  saturate 
it,  and  of  measuring  the  force  and  amount  of  evaporation. 

The  elastic  force  of  aqueous  vapour  at  the  boiling  point 
of  water  is_evidently  equal  to  the  pressure  of  the  atrno- 
bc  assumed  as  corresponding  to  a 
in  height.    Mr.  Dalton. 
Artier  Memoirs,  hasgi 


pour  from  "water  at  every  degree  I 
oiling  points  in  terms  of  the  co 


beautiful  set  of 

of  va- 
its  freeilng  and 
column  of  mercury  which 
it  is  capable  of  supporting.  As  the  same  experiments 
tave  since  been  frequently  repeated,  and  the  different 
r  >ults  present  all  the  accordance  which  can  be  expected 
in  so  delicate  an  investigation,  the  tension  of  vapour  at 
different  temperatures  may  ho  regarded  . -it  sullicicntly 
■"'■II  determined.  Supposing,  then,  we  have  a  table  ex- 
hibiting the  elasticity  or  tension  corresponding  to  every 
degree  of  the  thermometer,  the  weight  of  a  given  volume 
U  vapour,  for  example  a  cubic  foot,  may  be  determined 
**  follows :  — 

Steam  at  212°.  and  under  a  pressure  of  30  inches  of 
rscrcurr.  is  1700  times  lighter  than  an  equal  hulk  of  water 
at  it*  greatest  density,  or  a  temperature  of  about  40°, 
foot  of  water  at  that  temperature  weighs 
re,  of  a  cubic  foot  of 
Is  437272  —  1700 

=  2.V7-21*  grains.  Hence  we  may  And  the  weight'of  in 
•-jinl  bulk  of  vapour  of  the  same  temperature  under  any 
otJk  r  given  pressure,  suppose  0-56  of  an  inch  ;  for  the 
drcsity  being  directly  as  the  pressure,  we  have  30  in.  : 
frtt  in. : :  257  21 8  grs. :  4  S0I  grs.,  which  Is  the  weight 
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Having  thus  explained  the  principle  of  the  eonden 
hygrometer,  we  will  now  describe  one  or  two  of  the 
under  which  it  has  been  most  frequently  constn. 
Danloll  s  hygrometer  is  represented  in  the  annexed 
figure,  a  and  6  are  two  thin  glass  balls  of  U  inch  dia- 
(1.) 


by  a  tube 


1-Hth  of  an 
The  tube  is  bent  at 
right  angles  over 
the  two  balls,  and 
the  arm  6  c  contains 
a  small  thermome- 
ter d  r,  whose  bulb, 
which  should  be  of 
a  lengthened  form, 
descends  into  the 
bull  ft.  This  ball 
having  been  about 
two  thirds  filled 
u  ith  ether,  Is  heated 
over  a  lamp  till  the 
fluid  boils,  and  the 
vapour  issues  from 
the  capillary  tube  f 
which  terminates 
the  ball  a.  The 
vapour  having  ex- 
pelled the  air  from 
both  balls,  the  ca- 
pillary tube  is  hermetically  closed  by  the  flame  of  a  lamp. 
The  other  hall  a  Is  now  to  be  covered  with  a  piece  of 
muslin.  The  stand  g  h  is  of  brass,  and  the  transverse 
socket  t  is  made  to  hold  the  glass  tube  In  the  manner  of 
a  spring,  allowing  it  to  turn  and  be  taken  out  with  littlo 
difficulty.   A  small  thermometer  */  is  inserted  into  the 

tdllar  of  the  stand.  The  manner  of  using  the  instrument 
s  this  :  —  After  having  driven  out  all  the  ether  Into  tho 
ball  b  by  the  heat  of  the  hand,  it  is  to  be  placed  at  an 
open  window,  or  out  of  doors,  with  the  ball  ft  so  situated 
that  the  surface  of  the  liquid  may  be  on  a  level  with 
the  eye  of  the  observer.  A  little  ether  is  then  to  be 
dropped  on  the  covered  ball.  Evaporation  immediately 
takes  place,  which,  producing  cold  upon  the  ball  a,  causes 
a  rapid  and  continuous  condensation  of  the  ethereal  va- 
pour in  the  interior  of  the  instrument.  The  consequent 
evajroration  from  the  Included  ether  produces  a  deprcssiuu 
of  temperature  in  the  ball  ft.  the  degree  or  which  is  mea- 
sured by  the  thermometer  dc.  This  action  is  almost  in- 
stantaneous, and  the  thermometer  begins  to  fall  in  two 
seconds  after  the  ether  has  been  dropped.  A  depression 
of  30  or  40  degrees  is  easily  produced,  and  the  ether  is 
•  to  boil 
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HYGROMETRIC. 

driven  below  xero  at  Fahrenheit'*  scale.  The  artificial 
cold  thut  produced  causes  a  condensation  of  the  atmo- 
spheric vapour  upon  the  hall  b,  which  first  makes  its 
appearance  In  a  thin  ring  of  dew  coincident  with  the  sur- 
face of  the  ether.  The  degree  at  which  thU  takes  place 
must  be  carefully  noted.  In  very  damp  or  windy  weather 
the  ether  shoulabevery  slowly  dropped  upon  the  ball, 
otherwise  the  descent  or  the  thermometer  will  be  so  rapid 
as  to  render  it  extremely  difficult  to  be  certain  of  the  de- 
gree. In  dry  Weather,  on  the  contrary,  the  ball  requires 
to  be  well  wetted  more  than  once,  to  produce  the  requi- 
site degree  of  cold.    ( DonieU's  Meteorological  Essays. ) 

The  instrument  which  has  now  been  described  Is  ex- 
tremely beautiful  in  principle ;  hut  it  ma; 
whether,  even  when  the  greatest  caution  is 
temperature  which  it  Indicates  is  precisely  that  at 
the  deposition  or  dew  takes  place  The  deposition  first 
occurs  in  a  narrow  ring  on  a  level  with  the  surface  of  the 
ether  in  the  ball  b,  thereby  Indicating  that  the  ether  is 
colder  at  the  surface  than  a  little  under  It.  But  if  the 
temperature  is  not  uniform  throughout  the  hall,  it  is 
evident  that  only  a  small  part  of  the  bulb  of  the  ther- 
mometer can  be  placed  In  the  point  where  the  greatest 
cold  exists ;  consequently  the  temperature  indicated  by 
the  thermometer  will  be  greater  than  is  necessary  for 
producing  the  deposition  of  moisture :  in  other  words, 
the  dew  point  will  be  given  too  high. 

Various  attempts  have  been  made  to  obviate  the  defects 
of  Danlell's  hygrometer,  but  hitherto  without  much  suc- 
Thc  apitaratu*  proposed  by  Poulllet  may  be  de- 
I  as  follows  : — A  small  cup  C  C.  formed  of  gold,  and 
extremely  thin,  is  fixed  to  a  little  collar  of 
Ivory  B  B'  supported  on  a  stand.  The  stem 
i  f  an  inverted  thermometer  T  T  descends 
through  a  perforation  in  the  bottom  of  the 
cup,  and  is  fitted  closely  Into  it  and  sealed, 
the  hall  of  the  thermometer  being  placed 
at  the  centre  of  the  cup.  In  order  to  pre- 
vent the  mercury  frwm  separating,  a  small 
portion  of  air  is  left  in  the  stem.  When  an 
observation  Is  to  be  made  sulphuric  ether 
is  poured  Into  the  cup ;  and  in  consequence 
of  the  rapid  evaporation  which  takes  place 
a  considerable  degree  of  cold  is  produced, 
and  a  deposition  takes  place  on  the  outside 
of  the  cup.  The  degree  of  the  thermometer 
at  the  Instant  the  brightness  of  the  metal 
begins  to  be  dimmed  gives  the  dew  point. 
The  correctness  of  the  Indication  depends 
on  the  identity  of  temperature  of  the  ether, 
the  metal  of  the  cup.  and  the  thermometer. 
Bright  gold  is  found  to  answer  the  purpose 
better  than  any  other  metal.  (Poulllet, 
f.Umens  dc  Physique.) 

As  the  hygrometer  is  one  of  the  principal  instruments 
in  meteorological  researches,  its  theory  and  the  best 
form  of  its  construction  have  been  the  subject 
discussion  in  the  various  scientific  journals. 

II  Y'GROME'TRIC.  This  term  is  commonly  applied 
to  substances  which  readily  become  moUt  and  dry  with 
corresponding  changes  in  the  state  of  the  atmosphere, 
or  which  readily  absorb  and  retain  moisture.  Sea  weed, 
several  saline  substances,  porous  clays,  potash  and  its  car- 
bonate, chloride  of  calcium,  sulphuric  acid,  are  in  this 
sense  of  the  term  said  to  be  hygrumetric. 

HY'GROSCOPE.  (Or.  v> and  rutnm,  I  ruie.) 
An  instrument  by  means  of  which  changes  in  the  con- 
dition of  the  atmosphere  with  respect  to 
observed.  See  Hygrometer,  by  which  tho  i 
are  measured. 

HY'L.EOSAU'RUS.  (Gr.au,.  a  wood,  and 
lixard.)  A  name  given  by  Dr.  Mantcll  to  an  extinct  gi- 
gantic genus  of  reptiles,  the  fossil  remains  of  which  he 
has  discovered  In  the  wealden  strata  of  Sussex. 

HYLO'BIUS.  (Gr.  Okn,  and  fan.  Mfc.)  A  genus  of 
Tetramerous  Coleoptera,  belonging  to  tho  Currutionidar. 
or  family  of  weevils,  and  noted  for  the  ravages  committed 
by  one  species,  Uylobius  abietis  ( Cureulio  aoietis  and  Cur- 
culio  pint  of  Linnarus)  upon  firs  and  larches,  especially 
in  young  plantations.  This  Insect  varies  from  five  to 
nine  lines  in  length.  Is  of  a  pitchy  black  colour,  with  nu- 
merous yellow  spots  on  the  elytra.  It  has  been  found  In 
the  pine  woods  of  Shropshire,  the  north  of  England,  and 
Scotland. 

HYLOZO'ISM.  (Gr.  Ckr,  wood,  used  by  ancient 
philosophers  to  signify  the  abstract  idea  of  matter,  and 
\ssrn.  life.)  In  Philosophy,  strictly  the  doctrine  that  mat- 
ter  lives.  Some  writers  have  confined  this  name  to  the 
tenet  of  the  ami  ma  munds,  or  soul  of  the  world  ;  others 
to  the  theory  of  a  peculiar  life  residing  in  the  whole  of 
,  therefore.  In  Its  sense  to 


This  life  is  either  merely  organic  or  actually  set 
the  latter  notion  has  been  also  called  hylopathism. 


the  remarks  on  Cudworth's  Intellectual  System  In 
Urn's  Literature  tff  Europe,  iv.  lt*S. ;  and 
ber's  EnruJoihCdia.) 


[See 


HYPALLAGE. 

The  origin  of  the  worship  of  this  divinity  Is  attributed 
to  the  following  story: — A  young  Athenian,  named  Hy- 
menirus,  in  humble  circumstances,  having  become  ena- 
moured of  a  rich  and  noble  lady,  from  whose  presence  he 
was  debarred,  attired  himself  in  female  habiliments,  and 
joined  a  religious  procession  to  Elcusis,  in  which  his 
mistress  took  part.  On  their  way  thither  the  parties 
who  composed  it  were  attacked  by  pirates,  who  carried 
them  into  captivity ;  but  Hymensfus 
tunlty  when  thev  were  asleep  of  puttii 
and  departing  Immediately  for  Athens,  engaged  to  1 
all  the  ladies  to  their  families  on  condition  of  hit  . 
ing  permission  to  i 
Athenians  consent** 

tn  his'  honour,  and  invoked  I 
of  their  marriages .  The  formula  employed 
on  these  occasions  was,  "  O  Hymcnae  Hymen.  Hymen 
O  Hymensre."  ( Cat.  Coras.  61,  CT.)  Hymeneal  it  used 
to  signify  a  song  or  ode  composed  In  celebration  of  a  mar- 
riage 

11  YME'NIUM.  in  describing  fungi,  denotes  that  part 
in  which  the  sporules  Immediately  Tie.  It  Is  commonly 
called  the  gills  In  the  genus  Agaricus  ;  but  in  Boletus  is  a 
corky  or  spongy  substance  pierced  full  of  holes,  and  In 
other  genera  presents  a  variety  of  peculiar  appearances. 

II  YMENO'PTERANS,  Hytnenoptera.  (Gr.  iu*,.  a 
membrane,  and  wrxem.  a  irotg.)  An  order  of  mandi- 
bulate  insects,  comprehending  those  which  haw  four 


this 

1.  Terebrantia 

a  saw  or  borer. 

a.  Securtfera :  Abdoi 

larva?  with  feet. 

b.  Pupipora ;  Abdomen  ped 

a  borer  ;  larva?  footless. 

2.  AcuUata :  Abdomen  of  the 

.•ting. 

a.  Heterogyna  :  Females  wingless. 
•  b.  Pos sores ;  Females  winged,  wings  not  folded  ; 
joint  of  posterior  tarsi  simple. 

C.  Diploptera :  Females  winged,  wings  folded. 

d.  Mellifera :  Females  winged,  wings  not  folded ;  pot- 
tenor  tarsi  enlarged,  and  converted  Into  a  polliui- 
gerous  organ. 
(See  the  above  terms ;  and  Arts  and  Formica.) 

HYMN.  (Gr.  C**.s*.)  An  ode  In  praise  of  the  Deity, 
or  some  divine  personage.  The  earliest  Greek  hymni 
are  those  attributed,  probably  without  foundation,  to 
Homer:  imitated  by  Call' 
role  verse,  except  one  of 
and  pentameters ;  and  their  contents,  for  the 
are  narrations  of  the  events  In  the  mythological  history 
of  the  respective  gods  and  goddesses  to  whom  they  are 
dedicated,  related  in  an  encomiastic  strain.  The  choric 
strains  of  some  of  the  tragedians  In  honour  of  deities, 
introduced  into  their  dramas,  appear  also  to  have  the 
character  of  hymns;  especially  as  dramatic  perform- 
ances, among  the  Greeks,  had  something  of  a  religious 
solemnity  attached  to  them.  The  Theurglc  Hymns  wer« 
strains  or  a  higher  character,  and  Intended  only  for  those 
who  were  Initiated  into  certain  mysteries,  supposed  t  > 
have  for  their  object  the  diffusion  of  more  exalted  no- 
tions of  the  divinity.  Those  which  are  falsely  attributed 
to  Orpheus,  and  pass  by  his  name,  are  said  to  be  of  this 
class  ;  but,  except  from  their  obscurity,  it  is  difficult  to 
say  from  what  reason.  Philosophical  hymns,  intended1 
for  the  use  of  the  followers  of  a  still  higher  species  <>f 
worship,  arc  mentioned  In  the  division  of  ancient  hymn* ; 
but  we  have  no  genuine  examples  of  such 
In  modern  literature,  hymns  are  pieces  of 
Intended  to  be  sung  In  churches  \  of  which 
David,  the  most  ancient  pieces  of  poetry,  properly  so 
called,  on  record  (except  the  book  of  Job),  furnish  the 
chief  example  and  model.  St.  Hilary,  bishop  of  Poitiert. 
is  said  to  have  been  the  first  who  composed  hrrons  to  br 
sung^  in  churches.  The  Latin  hymns  of  the  Roman  Ca- 
tholic church  are  weU  known,  from  the  exquisite  music 
to  which  they  have  been  united.  (See  Riddle's  Christian 
Antiquities,  p.  &*.3.  As  to  the  classical  hymn*  and  hym- 
nooraphcrs,  see  the  Mem.  de  f . 
and  xvl.) 

HY'OSCYA'MIA.   The  active  principle  or 
of  the  common  henbane  (Hyoscyamus  niger). 

H  YP^'THRAL.  (Gr.  i*,,  under,  and  mjOre.  the  air.) 
In  Architecture,  a  building  or  temple  unentered  by  a 
roof.  The  temples  of  this  class  are  arranged  by  Vitru- 
vius  under  the  seventh  order,  having  six  columns  in  front 
and  rear,  and  surrounded  by  a  dipteral 
tico.  The  famous  temnle  or  Neptune  l. 
remaining.  Is  an  example  of  this  species  of  building. 

HYPA'LLAGE.  (Gr.  sWWr*.  / ekanee  sbghli^ 
In  Grammar  and  Rhetoric,  a  species  of  inversion,  in  which 
not  only  the  natural  or  customary  succession  of  woriU  is 
changed,  but  the  sense  presents  a  species  of  transpo*iti'in. 
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II  YPANTHO'DIUM. 

'  another.  Such  examples  a*  "  gladium  vagina 
the  Heard  empty  of  the  tenbbard,  "  In  nova  fert 
animus  mutatas  dicere  forma*  corpora,"  where  the  ad- 
jective "  new  "  U  tran«ferred  from  "  form  "  to  **  body," 
present  striking  instances  of  this  figure  ;  but  although 
•ich  deviations  from  the  natural  tent  a  could  not  be  ad- 
mitted In  modern  language,  similar 
wholly  wanting  among  ourselves. 

H  YPANTHO'DIUM.  A 
form  of  inflorescence  where 
covered  with  minute  flowen. 
knrolucrum  ;  as  in  Dor  it  mi  a  and  Ficna. 

HYPE'RBOLA.  (Gr.  v*rsfC«A«< ;  from  int,  above, 
and  &+XXm,  I  throw.)  In  Geometry,  one  of  the  conic 
KTtiun*.  formed  by  cutting  a  cone  by  a  plane  which  is  so 
inclined  to  the  axis  that  when  produced  it  cuts  also  the 
ofipoutc  cone,  or  the  cone  which  is  the  continuation  of 
tiie  former  on  the  opposite  side  of  the  vertex.  The  term 
kfptrbola  was  given  to  this  curve  by  Apollonius  on  ac- 
count of  its  property,  that  the  square  of  any  ordinate  is 
prater  than  the  rectangle  under  the  corresponding  ab- 
sciss and  the  parameter,  or  differs  from  that  rectangle  in 
exteu. 

Like  the  ellipse  and  parabola,  the  hyperbola  may  be 
defined  in  various  ways,  and  all  its  properties  Investigated 
•  itaout  any  reference  to  the  cone,  but  considered  en- 
a  plane  curve.  The  definitions  most  usually 
are  the  following :  — 

point*  F  and/  be  given  In  a  plane,  and  a  point 
iceived  to  move  around  tbem  in  such  a  matin 


'■  t »  o 


Dbe 


the  two  distances  D  F  and 
D/  is  always  con- 
stant  the  point  D 
will  describe  on  the 
plane  an  hyperbola 
DAM.  By  a**um- 
ing  first  one  of  the 
given  points  F,  and 
then  the  other  /,  as 
that  to  which  the 
moving  point  is 
nearest,  the  differ- 
ence of  the  lines 
and  D  /  in  both  cases  being  the  same,  two  hyper- 
D  A  M  and  D'  A'  M'  will  be  described  opposite  to 
«-*rb  other ;  *o  that  the  curve  consist*  of  two  branches. 
Tot  points  F  and/  are  the  foci  of  the  hyperbola;  and 
C.  which  bisects  the  distance  between  the  foci,  is  Its 
The  line  A  A'  U  the  major  or  transverse  axis; 
line  B  11',  pacing  through  the  centre, 
to  A  A',  and  of  such  a  length  that  the 
square  of  its  half  C  B  or  CB'  is  equal  to  the  differ- 
«*»  between  the  square*  of  C  F  and  0  A,  Is  the  minor 
<>r  .-rHytftati  a\i..  The  <ur\.  m,i>  be  deHTiU-d  u,r 
fiunicaliy  as  follows  :  —  Let  one  end  of  a  string  be  fas- 
tened to  F,  and  the  other  to  K,  the  extremity  of  a  ruler 
/I)  I ;  and  let  the  difference  between  the  length  of  the 
ruler  and  of  the  string  be  equal  to  A  a.  Let  the  other 
»nd  of  the  ruler  be  fixed  to  the  point/,  and  let  the  ruler 
to  made  to  revolve  about  /  as  a  centre  in  the  plane  in 
*ht»h  the  axes  are  situated,  while  the  string  is  stretched 
By  mean*  of  a  pin  D,  so  that  the  part  of  it  between  K  and 
1)  u  applied  close  to  the  edge  of  the  ruler:  the  point  of 
toe  pin  wilt  by  its  motion  trace  a  curve  line  DAM  upon 
tbe  plane,  which  is  one  of  the  hyperbola*  required  ;  and 
i<  the  ruler  be  made  to  revolve  about  the  other  focus  F, 
*hile  the  end  of  the  string  is  fastened  to/,  the  opposite 
hjperbola  will  be  described  by  the  pin  I)'. 

1  Tbe  hyperbola  may  also  be  defined  as  follows  : — 
Let  ¥  be  a  given  point,  and  P  Q  a  straight  line 

D  E,  or  its  distance  from  the  g'iven  line 
the  constant  ratio  of  two  given  lines  X  and  V,  of 
X  is  greater  than  Y,  tbe  locus  of  the  point  D  will 
**  »  hyperbola.    The  luie  P  Q  is  called  the  directrix, 
It*  distance  C  G  from  the  centre  C  is  such  that  C  G 
ha  third  proportional  to  C  F  and  OA.    It  is  obvious 
"**t  Fa  Is  to  A  G  in  the  given  ratio  of  X  to  Y. 

3-  Another  distinguishing  property  of  the  hyperbola  is 
that  the  rectangle  under  A  II  and  it  A'  is  to  the  square 
uf  the  ordinate  II  D  in  the  ratio  of  tbe  square  of  C  A  to 
"*  square  of  C  B.  Let  C  A  =»  a.  C  B  =  b,  C  11  mm  x, 
«»1  II  D  =>  9J  then  A  H  •  II  A'  :  II  D*  l  s  tP  I  A3,  that 
(■  -  «)  (a  +  a)  :  */»  : :  a*  :  6*.  or     -  a*  :  s/» :  :  «« 


i.lso  two 


,nn  2  -fl-l 

4.  Like  the  ellipse,  the  hyperbola  may  also  be  defined 
J*  »  polar  equation.    Let  F  D  =  r.  C  A  =»  a,  C  F 
«*  eccentricity  -  e,  and  the  angle  A  F  D  *>  •  ,  then 
el  —  a* 


4  +  t  cos. 
The  hyp«>r 


bofa  has  two 


it  has 


IIYPERCIMTICISM. 

Through  A,  one  of  the  vertices  of 
the  transverse  axis,  let  a 
straight  lino  II  A  A  be 
drawn  equal  and  parallel 
to  B  A,  the  conjugate  axis, 
and  bisected  at  A  ;  tbe 
straight  lines  C  H,  C  A, 
drawn  through  the 
and  the  < 
parallel,  arc 
and  if  produced  ir 
ly  do  not  meet  the 
though  their. 
It  becomes  less  than  any  as- 
signable line.  The  asvmn- 
totcs  of  two  opposite  hyperbolas  are  common  to  l>oth  ; 
and  they  are  like*  Ue  the  asymptotes  of  two  other  hyper- 
bolas, E  BE',  eb  e\  whose  transverse  axis  B  b  Is  the 
conjugate  axi*  of  D  A  D',  and  whose  conjugate  axis  is 
the  tran»ver*«  axis  of  D  A  D'.  These  two  hyperbolas, 
E  B  K'  and  e  b  e",  are  called  conjugate  to  the  former  pair  ; 
and,  in  general,  whatever  property  belongs  to  the  oppo- 
site hyperbolas  DAD'../.;./',  the  same  belongs  also  to 
the  conjugate  hyperbolas  K  B  E'  and  ebe". 

One  of  the  most  remarkable  properties  of  the  asymp- 
totes is  the  following:  —  If  one  of  the  asymptotes  C  M 

be  divided  in  continued  pro- 
portion in  tbe  points  D,  E, 
G,  Ac.,  and  straight  lines  be 
drawn  from  tbe  points  of 
section  parallel  to  the  other 
asymptote,  meeting  the 
curve  In  the  points  P,  Q,  B, 
Ac;  the  spaces  D PQ  E,  E  Q 
BG,  Ac,  without  the  curve, 
are  equal.  The  hyperbolic 
sections  C  PQ.CQ  R.  Ac. 
are  also  equal  to  each  other, 
and  to  the  spaces  D  P  E  Q,  E  u  R  G.  Ac.  Hence,  from 
the  nature  of  logarithms,  the  sectors  C  P  Q,  0  P  B,  Ac, 
or  the  equal  spaces  I)  P  Q  E.  I)  P  B  G,  Ac,  represent  the 
logarithms  of  the  ratios  of  C  D  to  C  E,  to  C  G,  Ac. ;  and 
if  C  I)  represent  the  unit  of  the  arithmetical  scale,  the 
sector  C  P  Q,  or  the  spare  I)  P  Q  E,  will  express  the  lo- 
garithm of  C  E  on  any  logarithmic  system  depending  on 
the  angle  of  the  asymptotes.  From  the  points  P,  Q,  B, 
Ac  let  P  d,  Q  e,  R  g,  be  drawn  parallel  to  <J  M  ;  tbe  or- 
dinate's t*  d,  C  e,  Cg,  Ac.  are  also  in  geometrical  progres- 
sion decreasing  ;  and  wherever  the  point*  D,  E,  G,  Ac. 
arc  situated,  all  the  parallelograms  ('  rf  P  D,  e  Q  E, 
C  g  R  G,  Ac.  are  equal.  Hence  If  C  M  be  taken  as  the 
line  of  the  abscissa,  and  the  ordinate*  be  taken  parallel 
to  0  N,  and  if  we  make  at  the  same  time  t'  K  —  a,  ('  c 
b,  the  nature  of  the  curve  will  be  expressed  by  thi*  equa- 
tion, xy  —  ab.   See  Come  Sections. 

HYPE'RBOLE.  In  Rhetoric,  a  figure  by  which  ex- 
pressinns  are  used  signifying  more  than  it  is  Intended  to 
represent  to  the  hearer  or  reader  ;  as  when  tl 
sentiment*  are  clothed  in  tumid  language,  or 
brought  forward  which  in  themselves  are  Incredible,  hi 
order  to  induce  a  belief  of  something  less  than  that  which 
is  offered.  Exaggeration  is  hyperbole  applied  to  narra- 
tive, when  false  assertions  are  added  to  true  In  order  to 
increase  the  impression  made  by  them. 

HYPERBO'LIC  LOGARITHMS.  A  system  of  lo- 
garithms; so  called  because  the  numbers  express  the 
areas  between  the  asymptote  and  curve  of  the  hyperbola, 
those  area*  being  limited  by  ordinates  parallel  to  the 
other  asymptote,  and  the  ordinates  decreasing  in  geome- 
trical progression.    But  as  such  areas  may  be  n 

tion  i*  not  correct.   The  term  Na 


i  logarithm  (from 


denote  any  system  of  logarithms  whatever,  the 
tion  is  not  correct.  The  term  Napicrcan  logar 
the  inventor  of  the  logarithms.  Baron  Napier)  is 
frequently  used,  at  least  by  tbe  Continental  writers,  to 
denote  the  same  thing.  The  hyperbolic  logarithm  of 
any  number  is  to  the  common  logarithm  of  the  same 
number  in  the  ratio  of  2-3O25K509  to  l.oras  1  to  «4  JW48. 
See  LoOAHirtiM. 

HYPE'RBOLOID,  or  HYPERBOLIC  CONOID. 
(Gr.  £rtf>«A«,  and  *tl*«,/orm.)  A  solid  formed  by  the 
revolution  of  an  hyperbola  about  its  axis.  Hyperbv- 
lotdt  also  denote  hyperbolas  of  the  higher  kind,  defined, 

"  m*am  Theasymp- 
hyperbola  of  which  this  is  the  equation  is 

— - —  x  y  ;  and  it  Is  very  remarkable  that  this  space  is 

always  quadriblc,  except  In  tbe  case  of  the  common  hy- . 
perbola.  in  which  m  and  n  being  each  1  the  denominator 
■  -  iii  becomes  zero. 

HY'PRRCATALE'CTIC.  (Gr.  Cnt,  sJiiM  il*1  »«- 
TmXnmrtmt,  deficient.)  In  Greek  and  Latin  poetry,  a 
verse  exceeding  its  proper  lcng*h  by  one  syllable. 

HY'PERCRI'TICISM,  consists  in  viewing  the  works 
of  an  author  in  an  ungenerous  spirit,  exaggerating  minor 
overlooking  or  undervs" 


generally,  by  the  equation  x  y 
of any F 


totic 
ts 
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HYPERICACEiE. 

beauties  as  might  fairly  be  considered  to  outweigh  the 
former. 

H  Y'PERICA'CE*.  (Hypericum,  one  of  the  genera.) 
A  natural  order  of  Exogenous  plants,  usually  having  yel- 
low flowers,  with  the  petals  wider  on  one  side  than  the 
other,  and  marked  with  black  dots,  while  the  leaves  are 
In  many  cases  marked  with  transparent  dots.  They  are 
u»ually  strong-scented  and  astringent.  Some  of  them 
hare  coppery  red  flowers,  and  yield  a 
resembling  gamboge. 

HYPE'RJON.    See  TiTAW. 

HYFE'ROCHE.  (Or. 


andi 


half. 


.an 


HYPEROtfYMU'RIATES.  Combination,  of  the 
chloric  and  perchloric  acids  were  formerly  so  called: 
thus,  chlorate  of  potash  was  called  hyperoxymuriate  of 
potash. 

HY'PERSTHENE.  Labrador  hornblende.  It  is  a 
ferrosilicate  of  magnesia,  with  traces  of  alumina  and  of 
lime.  It  occurs  crystalline  and  massive ;  it  is  resplendent, 
and  of  a  grey  green  or  reddish  hue. 

HY'PERTHYRUM.  (Gr.  twy.  vP  ■».  and  .>-.f«.  ■ 
door.)    In  Architecture,  the  lintel  of  a  doorway. 

HYPE'RTKOPHY.  (Or.  sw,  and  re**.,  erects  of 
nutrition.)  A  term  frequently  applied  to  the  morbid  en- 
largement of  any  part  of  the  body  '*  This  term  ought 
to  be  restricted  to  cases  in  which  a  part,  though  increased 
in  bulk,  retains  its  natural  organisation  and  structure." 
(Cooper's  Dictionary.) 

HY'PHA.In  describing  Algce.  denotes  the  filamentous, 
fleshy,  watery  thallus  of  Byitacetx. 

II  Y'PHEN.  (Gr.  together  tritA.)  In  Writing,  a 
mark  or  character  thus  (-),  implying  that  two  words  or 
syllables  are  to  be  connected. 

HYPNO'TICS.  (Gr.sw»sf,alreji.>  Medicines  which 
induce  sleep. 

HYPOCAU'STUM. 


•) 


from1  which 


cottiveuess.  dimness  of  sight,  noises  hi  the 
appetite  and  sleep  in  most  cases,  in  a  few 
drowsiness.    As  this  disease  is  usually  ct 


above  by  means  of  earthen  tubes.  This  method,  first  used 
in  baths,  was  afterwards  adopted  in  private  houses,  and 
diffused  an  agreeable  and  equable  temperature  throughout 
the  different  rooms. 

HY'POCIIONDRI'ASIS.  (Gr.  im,  under,  and  *•»- 
istt,  cartilage.)  Uneasiness  about  the  region  of  the  sto- 
mach and  liver,  or  of  the  hypochondriac  region,  is  one  of  the 
symptoms  of  this  disease.  Particular  circumstances  may 
Induce  this  disorder  in  any  Individual ;  but  it  is  most  com- 
monly met  with  in  persons  of  sallow  or  pale  complexions, 
spare  habit  of  body,  and  dark  hair  and  eyes.  Its  mental 
symptoms  are  low  spirits,  a  groundless  apprehension  of 
evil,  imaginary  local  sensations,  and  erroneous  Impres- 
sions respecting  the  opinions  and  sentiments  of  others, 
with  a  tendency  to  misconstrue  their  actions  ;  aversion 
to  society  ;  want  of  mental  and  bodily  energy ;  seeing  per- 
sons and  things  and  hearing  conversations  and  noises 
which  are  purely  imaginary.  The  bodily  symptoms  are 
'  and  all  the  other  concomitants  of  indigestion,— 
,  noises  In  the  ears,  want  of 
voracity  and 
w?  is  gMlh  connected  with 

small  d«oes  of  calomel  or  blue 
pill,  and  tonics  are  to  be  prescribed  ;  occasionally  doses 
of  more  powerful  purges,  such  as  calomel  and  Jalap,  or 
scammony  with  salts  and  senna,  must  be  resorted  to  where 
the  bowels  are  foul  and  overloaded  ;  and  where  there  Is 
much  headach  a  blister  to  the  neck,  or  the  loss  of  a  little 
blood  by  cupping,  or  from  the  arm,  may  be  of  service. 
The  regularity  of  the  circulation  is  often  much  disturbed, 
and  It  is  generally  necessary  to  keep  the  feet  » arm. 

Change  of  scene  and  of  occupation,  cheerful  society, 
moderate  exercise  of  all  kinds,  and  great  kindness  and  at- 
tention on  the  part  of  the  medical  adviser,  arc  generally 
among  the  essentials  In  the  treatment  of  this  diseased 
state.  But  every  amusement  and  relaxation  must  be  care- 
fully proposed  and  pursued ;  and  though  It  is  generally 
necessary  firmly  but  gently  to  remonstrate  against  the 
whims  and  caprices  of  hypochondriacs,  yet  sometimes 
they  must  be  conceded  to.  When  persons  are  full  of  evil 
forebodings  and  false  alarms,  it  Is  sometimes  well  to  in- 
to keep  a  diary  of  their  feelings,  the  perusal  of 
as  they  recover,  or  in  their  happier  moments,  Is 

the  utter 


who  are  very  Irritable  and  over-anxious,  or  who,  after 
having  been  actively  engaged  in  business,  retire  to  a  life  of 
ease  and  idleness,  who  take  no  Interest  in  study,  amuse- 
ment, or  exercise  ;  and  those,  again,  who  have  kept  bad 
hours,  or  who  have  led  debauched  lives,  or  who  have 
studied  intensely, — are  those  in  whom  some  of  the  worst 
forms  of  hypochondriasis  occur.  It  is  seldom.  In  the  most 
aggravated  cases  of  this  disorder,  that  well-grounded 
hopes  of  recovery  may  not  be  held  out,  and  that  Its  re- 
currence may  not  be  prevented  by  timely  and  firm  treat- 
ment ;  but  if  it  be  allowed  to  run  its  course,  ll 
in  melancholy. 


HYPOTHESIS. 

II Y'POCRATE'RIFORM.  (Gr.  Jr..  «e«*»tt. •  cup, 
and  caess*.  shape.)  That  form  of  a  corolla  which  con- 
sists in  a  cylindrical  tube  which  is  longer  than  the  flat 
spreading  limb,  as  in  the  flowers  of  the  genus  Phlox.  It 
is  called  in  Knglish  salver- shaped. 

HYPOCK'OUS.  (Gr.trs,  and**,  the  earth.)  Lite- 
rally subterranean.  In  Botany  it  denotes  all  parts  io 
plants  which  grow  beneath  the  surface  of  the  earth 

HY'POGENE.   (Gr.tV..  and  >.■«*««./  .mi 
A  class  of  rocks  which  have  not  assumed  their 
form  and  structure  at  the  surface  of  the 
parent  ly  of  igneous  origin,  and  thrust  uj 
Geology. 

HYPO'GYNOUS  (Gr.  Iml  and  aJentaJe),  in 
Botany,  in  describing  the  situation  of  plants  denotes  any 
thing  growing  from  below  the  base  of  the  ovarium. 

HY'POMO'CHLION  (Gr.  iws,  and  s**rA«*.  sever). 
In  Mechanics,  is  the  fulcrum  or  support  of  a  lever,  or  the 
point  against  which  the  pressure  is  exerted.  This  term 
Is  only  met  with  In  the  old  treatises  on  mechanics  ;  the 
equivalent  term  fulcrum  being  now  generally  need. 

HY'PONITROUS  ACID.  An  acid  intermediate  be- 
tween nitric  oxide  and  nitrous  acid,  composed  of  I  equi- 
valent of  nitrogens  14.  and  3  of  oxygen  =  24.  the  equi- 
valent of  the  hyponitrous  acid,  upon  the  hydrogen  scale, 
being  =38. 

II  Y'POPHO'SPHOROUS  ACID.  An  acid  composed 
of  2  atoms  of  phosphorus  and  1  of  oxygen,  or  3*2  phos- 
phorus +  8  oxygen. 

HYPOPHY'LLIUM.  (Gr.  tVrs,  and  aykXm,  a  lea/.) 
A  term  Invented  to  denote  a  petiole  that  has  the  form  of 
a  small  sheath.  Is  destitute  of  lamina,  and  surrounds  the 
base  of  certain  small  branches,  having  the  appearance  of 
leaves  ;  as  In  asparagus.    It  Is  nothing  but  a  rudimentary 

CH  YPO'PIUM.  (Gr  sWs,  and  mum,  put.)  A  disease  of 
the  eye,  in  which  there  Is  an  apparent  collection  of  pus 
under  the  transparent  cornea ;  that  is.  In  the  chamber  of 
the  aqueous  humour. 

HYPOSCE'NIUM.  (Gr.  sVs,  and  raw.  a  scene.) 
In  ancient  Architecture,  the  front  wall  of  a  theatre  facing 
the  orchestra  from  the  stage. 

HYPOSTASIS,  |  Gr.  Uirr*,,;,  from  and  \rmu. 
I  stand.)  A  term  invented  by  the  Greek  fathers  to  ex- 
press the  distinct  pet  sonality  of  the  Father,  Son.  and  Holy 
Ghost.  Ilfsrwvsv,  In  Latin  persona,  whence  our  person, 
signifies  properly  a  face  or  mask.  This  term,  however,  is 
retained  by  the  Latin  fathers,  who,  like  ourselves,  had  no 
word  which  could  exactly  represent  hypostasis,  which 
differs  from  sirln,  substance,  inasmuch  as  the  latter  Is  used 
for  the  divine  substance,  essence,  or  being,  —  that  which  is 
common  to  each  of  the  hypostases,  persons,  or  individual 
substances  which  compose  the  one  Godhead. 

HY'POSULPHU'RIC  ACID.  An  acid  Intermediate 
between  the  sulphurous  and  sulphuric  acids.  It  may  be 
regarded  as  containing  2  atoms  of  sulphur  ( 16  x  2  —  SS  >. 
and  5  of  oxygen  (8  x  6  40)  ;  or  as  constituted  of  1  atom 
of  sulphurous  acid  —  32,  and  1  of  sulphuric  acid  =  40. 
In  either  case  its  equivalent  is  72. 

HYPOSl  LPllTj'ROUS  ACID.   An  acid  I 
of  2  atoms  of  sulphur  (16  x  2  -  32).  and  2  c 
(8x2-16).    It  is  necessary  to  take  this  view 
sltion,  its  equivalent  number  being  4H. 

HYPCTHKCA'TION.  (Gr.  tVs«W  that  which 
is  subject  to  a  pledge.)  In  the  Civil  Law,  an  engage- 
ment by  which  the  debtor  assigns  his  goods  in  pledge 
to  a  creditor  as  a  security  for  his  debt,  without  parting 
with  the  immediate  possession ;  differing,  in  this  last  par- 
ticular, from  the  simple  pledge.  The  term  hypothecation 
is  usually  applied  to  things  immoveable  only  (t.  e.  accord- 
ing to  the  division  of  the  English  law,  to  things  real, 
things  personal  savouring  of  the  realty,  and  chases  In  ac- 
tion), and  not  to  things  moveable  (i.e.  things  personal  in 
possession).  It  answers  in  general  to  the  English  mort- 
gage.   See  Mortg A(.l. 

HYPO'THENUSE  (Gr  ^  and  ru>«,  /  stretch). 
in  Geometry,  denotes  the  longest  side  of  a  right-angled 
triangle,  or  the  side  which  subtends  the  right  augle.  The 
famous  47th  proposition  of  the  First  Book  of  End*. 
namely,  that  In  any  right-angled  rectilinear  triangle  the 

3uare  described  on  the  hypothenuse  is  equal  to  the  sum 
the  squares  described  on  the  two  sides,  is  said  to  have 


by  Pythagoras,  who  was  so  much  pleased 
with  it  that  he  sacrificed  a  hecatomb  to  the  Muses  in  gra- 
titude. Caroercr,  in  the  Notes  to  hU  edition  of  the  fir»t 
Six  Books  of  Euclid,  in  Greek  and  Latin,  has  collected  no 
fewer  than  seventeen  different  demonstrations  of  this  ce- 
lebrated theorem  from  the  principles  of  < 
metre. 

HYPOTHESIS  (Cr.  yrmhrn.  from  im,  and  ti  &r  u.4  1 
place).\n  Mathematical  Sclence.is  a  supposition  made  with 
a  view  to  draw  from  it  some  consequence  which  establishes 
the  truth  or  falsehood  of  a  proposition,  or  gives  the  solu- 
tion of  a  problem.  In  a  mathematical  proposition  there 
are  two  things  to  be  considered,  —  the  hypothesis  and  the 
conclusion;  the  hypothesis  being  that  which  is  granted 
or  supposed,  and  the  conclusion  that  which  follows  from 
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H  YPOTR  A  CH  ELI  UM. 

reasoning  from  the  data.  In  the  following  proposition, 
*"  If  two  triangle*  be  equiangular,  their  homologous  tide* 
proportional ; "  the  first  part,  (/tiro 
'  r,  is  the  hypothesis  or  data  ' 
i  and  the  second  part,  the 
ttemal,  is  the  conclusion  or 
we  arrive  by  reasoning  from  that  hypothesis. 

Is  Physics,  the  tern  hypothesis  denotes  a  gratuitous 
;  apposition  to  account  for  some  phenomenon  or  appear- 
ance of  the  natural  world.  If  the  hypothesis  serves  to 
•  xplain  a  great  number  of  the  circumstances  accompany, 
inga  phenomenon,  it  acquires  a  certain  degree  of  pro- 
bability ;  and  if  all  the  known  circumstances  can  be  de- 
duced from  it,  the  probability  becomes  very  great,  and 
in  the  lapse  of  time  may  amount  to  certainty.  Thus  the 
hypothesis  of  the  diurnal  rotation  of  the  earth  and  its 
translation  ia  the  ecliptic,  imagined  by  Copernicus  to 
rxpUin  the  planetary  phenomena,  has  acquired  ail  the 
characters  of  certainty  from  continual  astronomical  ob- 
servation. In  like  manner,  Kepler's  hypothesis  that 
the  planets  move  in  elliptic  orbits,  has  been  so  fully  con* 
firmed  by  subsequent  discoveries  and  computations,  that, 
however  doubtful  it  might  be  at  first,  no  one  who  is 
capable  of  undemanding  the  evidence  can  hesitate  to  re- 
ceive it  as  an  established  law  of  nature.  "A  well-imagined 
hypothesis,"  says  Sir  John  Herscbel,  "  if  it  have  been 
suggested  by  a  fair  Inductive  consideration  of  general 
lavs,  can  hardly  fail  at  least  of  enabling  us  to  generalize 
a  step  further,  and  group  together  several  such  laws 
sader  a  more  universal  expression.  But  this  is  taking 
a  very  limited  view  of  the  value  and  importance  of  hy- 
It  may  happen  (and  it  has  happened  in  the 

:ul  Lt    m  >l  I     v:  ...  i,  aweight 


of  the 


that  it  is  an 

in  nature-,  or  that  the  reality, 
so  close  a  parallel  with  it  as  to  ad- 
of  expression  common  to  both,  at  least 
10  so  far  as  the  phenomena  actually  known  are  concerned. 
Sow,  this  is  a  very  great  step,  not  only  for  its  own  sake, 
u  leading  us  to  a  high  point  in  mathematical  speculation,* 
but  for  its  applications  because  whatever  conclusions  we 
deduce  from  an  hypothesis  so  supported  must  have  at 
least  a  strong  presumption  in  their  favour ;  and  we  may 
be  thus  led  to  the  trial  of  many  curious  experiments, 
sad  to  the  imagining  of  many  useful  and  important  con- 
tmances,  which  we  would  never  otherwise  have  thought 
of,  and  which,  at  all  events,  if  verified  in  practice,  are 
r^al  additions  to  our  stock  of  knowledge  and  to  the 
arts  of  life."  {Discourse  on  the  Study  <>J  Nat.  Pktio- 
isysf.) 

UY'POTRACHE'LIUM.  (Greek  sW#.  under,  and 
T{«X«iAsr,  the  neck.)  In  Architecture,  the  slenderest 
cart  of  the  shaft  of  a  column,  being  that  immediately  be- 
low the  neck  of  the  capital. 

HY'POTYPO'SIS  (Gr 
type),  in  Rhetoric,  signifies  an 
uf  a  scene  or  event  in  " 
r*hed  with  rhetorical 
HY'RAX.  (Gr.  8t*i,  a  skrev> -mouse.)  This  term  is 
-«  aiiplled  to  a  genus  of  small  Mammalia  which  rank 
next  the  rhinoceros  in  the  order  of  their  alii ni ties,  and 
are  the  most  diminutive  representatives  of  the  Pachyder- 
matous order.  The  two  known  species  are  found  in  billy 
districts  at  the  Cape  {Hyras  capensis),  and  in  Syria 
f/fsTor  Syriacus) :  the  Utter  species  is  the  "  coney  f'  of 
Scr' 


"tpture. 

iYSTERA'NTHUS. 


In  describing  the  duration  of 
tales,  denotes  their  appearance  after  the  flowers ;  as  in 
th«  almond. 

HYSTE'RIA.  (Gr.  sWsms,  the  teomb,  with  which 
it  is  supposed  that  the  disease  is  generally  connected.)  It 
generally  attacks  unmarried  females  between  the  ages  of 
15  and  3%  coming  on  with  low  spirits  and  anxiety,  sick- 
test,  short  breath,  and  palpitations ;  sobbing  ;  and  a  sense 
of  distension  of  the  bowels,which  afterwards  seems  to  con- 
centre itvdf  in  the  stomach,  and  then  rise  like  a  ball  into 


U*e  throat,  where  lt  produces  gasping,  stupor,  convulsive 
notions,  crying,  laughing,  hiccough,  flow  of  saliva  from 
the  mouth,  and  delirium :  at  length  the  spasms  abate. 


the 
of  these 
n  others, 

the  disorder  assumes  many  forms  :  it  is  also  very 
in  its  duration,  lasting  from  an  hour  or  two  to 
■»e  or  two  days.  The  treatment  varies  extremely  with 
t.v  apparent  causes  of  the  disorder  ;  sometimes  bleeding 
ifid  depletives,  at  others  stimulants  and  tonics  are  re- 
quired ;  in  mild  cases  sprinkling  with  water  and  apply- 
ing nasal  stimulants  give  relief.  Great  attention  to  tho 
exciting  cause,  exercise,  moderate  and  judicious  amuse- 
ments and  occupations,  regular  hours,  and  change  of 

"irrence.  *  **** 

HY8TERPTIS.    Inflammation  of  the  womb.  This 
Tftrous  disease  generally  occurs  the  second  or  third 
381 


IAMBICS. 

day  after  delivery ;  It  is  attended  by  fever  and  pain  of 
the  part,  and  requires  active  antiphlogistic  treatment. 

llYSTERO'LOGY.or  HYSTERON  PROTEHON. 
(Gr.  Srrttot,  Ike  tatt,r  of  two,  and  Xsvsv.  speech.)  In 
Rhetoric,  a  figure  by  which  the  ordinary  course  of 
thought  is  inverted  In  expression,  and  the  last  put  first ; 
as.  where  objects  subsequent  in  order  of  time  are  pre- 
sented before  their  antecedents,  cause  before  effect,  Ac. 
Some  comprehend  the  figure  usually  called  anticlimax 
(scr  Climax)  under  the  name  Ilysterology. 

HY'STKICl'DjE.   (Gr.  vrv<*{,  m  porcupine.)  The 
name  of  the  family  cf  Rodent  Quadrupeds,  of  which  the 
Wystri*  cristmla)  Is  the  type. 


I  AND  J. 

I.  the  ninth  letter  of  the  English  and 
alphabets,  represents  two  very  different  sounds  in  different 
languages.    In  England  it  is  equivalent  to  the  French  or 
German  sounds  of  the  two  letters  a  i,  pronounced  rapidly : 


pidly  j 

and  all  other  language!  with  which 
we  are  acquainted,  it  is  identical  with  the  sound  of  the 
long  English  e.  In  the  Greek  language  the  letter  i  is  tho 
simplest  of  the  alphabetical  characters,  being  represented 
by  a  single  stroke,  thus,  i.  It  is  also  susceptible  of  various 
interchanges,  more  particularly  in  the  Latin,  Greek,  aud 
French  languages.  When  two  ft  followed  in  succession, 
the  Romans  used  to  contract  them  into  a  single  long  i,  as 
Di  for  Dii,  tibtcen  for  tibiicen  j  or  made  the  letter  larger 
than  usual,  as  Cklus.  Shakspeare  sometimes  substitutes 
/  for  ay  or  yes. 

Did  your  letter*  pier  re  the  queen  ? 

/,  sir  ;  SB*  took  *wn  and  read  'em  In  rnj  presence. 

According  to  Gebelin,  the  letter  i  In  hieroglyphic  writiug 
represents  the  human  hand,  the  Instrument  ot  which  man 
avails  himself  in  all  his  necessities,  the  seat  of  his  power 
and  might.  As  a  Roman  numeral  it  denotes  1  ;  and  if 
placed  before  V  or  X,  it  diminishes  by  a  unit  the  number 
expressed  by  these  two  letters.  The  form  of  J  was  ori- 
ginally identical  with  that  of  I  ;  and  it  Is  only  within  the 
last  century  that  any  distinction  was  made  between  them. 
In  the  English  and  French  languages  J  has  a  sibilant 
sound,  but  the  Germans  pronoun*  e  It  exactly  as  the  Eng- 
lish y  before  a  vowel.  The  Latin  sound  or  this  letter  is 
very  ambiguous,  the  question  being  usually  decided  by 
the  parties  who  discuss  it  according  to  Its  pronuncia. 
tion  in  the  vernacular.  In  the  Spanish  language  J  re- 
presents a  guttural,  and  is  frequently  substituted  for  X, 
which  has  the  same  sound. 
LVCCHUS.   See  Bacchus. 

IA'MBICS.  A  species  of  verse  used  by  the  Greek  and 
I.aliu  poets,  and  especially  by  the  Greek  tragic  poets. 
The  derivation  of  the  word  hat  never  been  ascertained, 
but  it  can  boast  of  an  origin  nearly  coeval  with  the  Greek 
language.  The  Iambics  of  the  Greek  tragic  poets  con- 
sisted of  three  entire  metres  or  six  feet,  and  were  thence 
styled  the  tragic  trimeter  acataiectic.  Tbey  were  com- 
posed originally,  as  their  name  implies,  of  a  succession  of 
umbi  (w  -);  but  at  a  later  period,  various  other  feet  were 
admitted,  of  which  the  subjoined  table  will  convey  an 
idea. 


I. 


4. 


v/  - 


6. 
\j  - 


Hence  It  will  be  seen  tl-at  a  tribrachys  may  be  introduced 
into  all  the  places  except  the  hut ;  a  spondee  in  the  first, 
third,  and  filth  places,  a  dactyl  in  the  first  and  third  places; 
aud  an  anapest  in  the  first.  It  was,  however,  long  a  ques- 
tion of  great  doubt  among  grammarians  Into  what  places 
the  anapest  might  be  legitimately  introduced.  The  dis- 
mission at  one  period  ran  high,  particularly  between 
English  and  German  critics  ;  but  it  uow  seems  to  be  uni- 
versally admitted  that  this  foot  may  be  used  in  every  odd 
place  of  the  verse  except  the  last :  with  the  general  re- 
striction, that  in  the  3d  and  Mh  places  it  should  be  con- 
tained in  a  proper  name,  as  Antigone,  or  in  a  preposition 
and  the  word  which  It  governs.  The  comic  writers  used 
much  greater  licence  in  the  iambic  trimeter,  admitting 
an  anapest,  even  in  common  words,  into  every  place  but 
the  last.  For  a  full  exposition  of  this  and  the  other 
iambic  metres  employed  by  the  Greek  and  Latin  poets, 
the  reader  may  consult  Hermann's  Elementa  />•.,  trinm 
Metric*;  Porson's  editlont  of  the  Tragedies  i\f  Euripidei; 
and  the  article  "  Iambic  Verse"  in  Rees's  Cyclopedia.  In 
most  modern  European  languages,  the  verse  of  five  iambic 
feet  is  a  favourite  metre.  In  French  it  is  used  almost 
entirely  in  lighter  poetry,  as  by  La  Fontaine  and  similar 
writers,  the  heroic  verse  being  the  sixth  foot,  or  alexan- 
drine ;  but  in  English,  German,  and  Italian,  the  fonner 
is  the  verse  of  ordinary  use  in  serious  composition.  The 
Italians  divide  it  into  — 1.  The  wcrso  cadente,  in  which 
the  line  is  decasyllabic,  consisting  of  five  Iambi :  e.g. 
"  E  come  albero  in  nave  si  lwo."  Da 
Pp  3 


Digitized  by  Google 


IBEX. 

TliI*  variety  U  very  rarely  admitted  in  serious  composi- 
tion, and  U  ill  suited  to  the  character  of  the  language. 
Poets  have,  however,  sometimes  sportively  attempted 
whole  series  of  versi  cadenti:  as  in  the  set  of  sonnets  of 
Cast!,  called  lire  Giuli.  2.  The  verso  erolco,  or  hendeca- 
syllabic,  which  Is  the  ordinary  one,  ending  In  a  short  syl- 


Canto  l  armi  pletose,  e  '1  capltanB." 
3.  The  verso  sdrucciolo,  which  ends  with  two  short'  syl- 
lables after  the  fifth  iamb : 

'•  Passi  oziosa,  e  di  tua  gloria  immcmSriS." 
This  also  is  rarely  used  In  serious  writing:  but  Its  occa- 
sional employment  adds  a  peculiar  grace  to  lighter  poetry. 
In  English,  according  to  the  genius  of  the  language,  the 
decasyllabic  line  is  most  common  ;  the  hendeca*yllabic oc- 
casional, and  more  frequent  In  blank  verse  than  In  rhyrr 
in  consequence  of  the  comparative  rarity  of 
rhymes ;  the  sdrucciolo,  also  occasionally  use 
tic  poets :  e.  g. 

"  What's  Hecuba  to  him,  or  he  to  Hecuba  ?  '* 
The  licence  Is  sometimes  carried  so  far  as  to  add  three 
abort  syllable*  to  the  last  iamb:  e.g. 

"  The  senator  shall  bear  contempt  hereditary." 
The  German  language  is  rich  both  In  Iambic  and  trochaic 
terminations :  consequently  the  decasyllabic  and  heude- 
casyl  tabic  are  more  indiscriminately  employed  than  in 
either  English  or  Italian  ;  and  it  Is  not  uncommon  to  use 
the  elegant  variety  of  alternate  Iambic  and  trochaic 
rhymes,  like  the  French  masculine  and  feminine. 

I*  BEX.  I  I. .if.  a  wild  goat.)  The  name  is  restricted  to 
a  species  of  goat ;  the  Copra  ibex  of  Lin  mens,  Bvuqwtin 
of  Burton  and  the  French  naturalists.  It  is  characterised 
by  having  large  horns,  with  a  flattened  anterior  surface, 
and  marked  with  prominent  transverse  ridges  or  knots. 
It  inhabits  the  summits  of  the  highest  mountain  chains 
in  the  continents  of  Europe,  Africa,  and  Asia,  but  docs 
not  exist  In  the  New  World. 

PCEBF.RG.  (Germ,  els,  ice,  and  berg,  mountain.)  The 
name  given  to  the  masses  of  ice  resembling  mountains 
often  found  floating  in  the  polar  seas.  They  are  some- 
times  formed  In  the  sea  itself  by  the  accumulation  of  ice 
and  snow  ;  at  other  times  they  seem  to  be  glaciers  which 
have  been  piling  up  on  shore  till  quite  overgrown,  and 
ultimately  broken  and  launched  into  the  ocean  by  their 
own  weight.  Masses  of  this  sort  abound  in  Baffin  s  Bay, 
where  they  are  sometimes  two  miles  long,  and  half  or  one 
third  as  broad.  Scoresby  counted  Mr)  of  these  bergs 
drifting  along  in  latitudes  G9°  and  70°  N.,  which  rose 
above  the  surface  from  the  height  of  inn  to  200  feet,  and 
measured  from  a  few  yards  to  a  mile  in  circumference. 
( Voyage  in  IH22,  p.  233.)  Many  of  them  were  loaded 
with  beds  of  earth  and  rocks,  of  such  thickness  that  the 
weight  was  conjectured  to  be  from  50,000  to  100,000  tons  ; 
and  on  closer  examination  the  mass  was  found  to  be  com- 
posed, among  other  substances,  of  granite,  gneiss,  mica- 
schist,  clayslatc,  granular  felspar,  and  greenstone.  Some 
Idea  inaj  he  formed  ol  the  immense  depth  to  which  i<  <•- 
bergs  descend,  from  the  fact  that  the  mass  of  Ice  below 
the  level  of  the  water  is  about  eight  times  greater  than 
that  above.  Icebergs  have  been  known  to  drift  from 
Baffin's  Bay  to  the  Asores,  and  from  the  South  Pole  to 
the  immediate  neighbourhood  of  the  Cape  of  Good  Hope. 
(See  Lyell's  Geology,  book  U.  c.  3. ;  Murray's  Encyc.  of 

MOSS,  Lichen  Itlandicus,  Cctraria  />■ 
lundica.  This  is  a  common  lichen  in  the  mountainous 
districts  of  Europe.  It  contains  a  bitter  principle,  and  a 
considerable  quantity  of  starch v  matter  ,  It  Is  tonic  and 
nutritive,  and  is  often  prescribed  in  disorders  of  debility, 
and  in  pulmonary  consumption. 

ICELAND  SPAR.  A  transparent  rhomboidal  variety 
of  calcspar,  or  carbonate  of  lime.  Tbls  form  of  crystal- 
lire*!  carbonate  of  lime  is  particularly  valuable  for  expe- 
riments on  the  double  refraction  and  polarisation  of 
light. 

ICE  SPAR.  A  variety  of  felspar,  from  Somraa  near 
Naples. 

ICH  DIEN.  (Germ.)  Literally  I  serve;  the  motto 
of  the  Prince  of  Wales,  which  was  originally  adopted  by 
Edward  the  Black  Prince  in  proof  of  his  subjection  to 
his  father  Edward  III.,  and  has  been  continued  without 
interruption  down  to  the  present  time. 

ICHNEU'MON.  i  i.r.  ,vi.  Pharaoh's  rat,  the  de- 
stroyer of  crocodiles ;  perhaps  from  $x**vu,  because  it 
tracked  the  foot-prints  of  the  crocodile.)  A  name  applied 
in  s oology,  in  a  double  sense,  to  a  Vtverrine  genus  ot 
quadrupeds,  and  to  a  family  of  Pupivorous  Hymenoptera, 
As  regards  the  Mammalia  the  name  Is  changed  for  Her- 
petics by  llllger,  and  the  latter  has  been  generally  adopted 
by  English  zoologists.  (See  Herpxites  for  the  generic 
characters.)  The  ichneumon  of  the  Nile  (Herpestes 
Pkaraoni$)  was  one  of  the  sacred  animals  of  the  ancient 
Egyptians  ;  and  although  many  fabulous  feats  were  nar- 
rated ol  it  as  the  enemy  of  the  crocodile,  there  is  no  doubt 
but  that  lu  industrious  instinctive  searching  out  of 
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the  eggs  of  the  crocodile  as  an  article  of  food  tends  ma- 
terially to  diminish  the  number  of  that  destructive  rep- 
tile. The  ichneumon  preys,  however,  on  the  eggs  and 
young  of  various  species  of  animals.  Mr. Bennett  relates 
that  on  one  occasion  a  grey  ichneumon  ( Iterpestet  eri- 
trui)  killed  no  fewer  than  a  doien  full-grown  rats,  which 
were  loosed  to  it  In  a  room  sixteen  feet  square,  in  lest 
than  a  minute  and  a  halt  For  an  account  of  the  insect 
ichneumons,  see  Pun  vox*. 

ICHNO'GRAPHY.  (Gr.  /v»*r,  a  model,  and  ye***, 
I  draw.)  In  Architecture,  the  representation  of  the 
ground  plot  of  a  building.  In  perspective  it  is  Its  repre- 
sentation intersected  by  a  horizontal  plane  at  its  base  or 
ground  floor. 

I'CHOR.  (Gr.)  A  thin  watery  discharge.  By  the 
Greeks  it  was  applied  to  the  divine  fluid  that  issued  from 
the  wounds  of  the  gods. 

I'CHTHIOCO'LLA.   (Gr.  aftsh,  and  mtXXm, 

glue.)   See  Isinglass. 

ICHTHYO'LOGY.  (Gr.  .ana  \»yt,  a  discours.  ) 
The  science  which  treats  of  the  nature,  uses,  and  classifi- 
cation of  fishes. 

Fishes  are  those  oviparous  vertebrate  animal*  which 
have  a  heart  consisting  of  one  auricle  and  one  ventricle, 
which  breathe  water,  and  have  the  nasal  cavity  commu- 
nicating with  the  external  surface  only.  In  •  few  specie* 
an  air-bladder  is  present,  and  so  organised  as  to  act  the 
part  of  a  lung ;  but  the  principal  If  not  exclusive  organ 
of  respiration  consists,  throughout  the  whole  class,  of 
bronchia?  or  gills.  The  gills  are  composed  of  rows  of 
slender  flattened  processes  suspended  by  arcbes,  attached 
in  general  to  the  nyotd  bone,  and  covered  with  a  mem- 
brane or  tissue  of  innumerable  minute  and  close-set 
blood-vessels, 
mouth,  tnsteat 
interspaces  of 

each  side  of  the  head,  called  gill-apertures.  The  air  i 
ate  r  acta  upon  the  blood,  which  Is 
In  the  branchial  vessels ;  and  the 


The  water  which  the  fish  takes  In  by  the 
1  of  being  swallowed,  passes  through  the 
the  gills,  and  escapes  by  the  fissures  ou 


blood  to  the  branchial  arteries,  and  is  i 
function  to  the  pulmonary  auricle 
warm-blooded  classes.  The  blood  having 
bonlsed  in  the  gills  Is  collected  into  the  dorsal  arterial 
trunk  or  aorta,  and  Is  propelled,  without  the  influence  of 
a  systemic  heart,  to  ail  parts  of  the  body  ;  whence  it  is 
again  returned  by  the  veins  to  the  branchial  auricle  and 
ventricle. 

The  whole  structure  of  a  fish  Is  as  evidently  adapted 
for  swimming  as  that  of  a  bird  for  flight.  Being  sus- 
pended in  a  fluid  of  nearly  the  same  specific  gravity  as 
itself,  it  needs  not  widely-expanded  wings  for  its  support  - 
Many  species,  moreover,  have  the  air-bladder  so  organ  lied 
and  develoficd  as,  by  its  contractions  and  dilatations,  to 
vary  the  specific  gravity  of  the  fish,  and  aid  in  its  ascent 
to  the  surface,  or  descent  Into  the  depths  of  the  water. 
Ordinary  progression  is  effected  by  the  motions  of  the 
tail,  which,  by  the  action  of  powerful  muscles,  displace* 
the  water  alternately  to  the  right  and  left  ;  the  gills,  also, 
in  expelling  the  water  backwards,  may  contribute,  by  the 
reaction  of  the  current,  to  propel  the  fish  forward.  The 
ordinary  extremities,  therefore,  being  of  little  use.  are 
redured  to  a^  low  ^or  rudimental  condition  ;  they  are 

fasfl  to  the*  "igiuf  phalan'^of^e^ighcr  clasecsTand 
which,  from  their  disposition,  are  called  "  rays." 
pieces  analogous  to  the  bones  of  the  arms  and  lew*  a 
tremely  shortened,  and  often  quite  concealed ;  the  i 
brane  supported  by  the  diverging  rays  rudely  represents 
the  hands  and  feet.  The  members  thus  constructed  are 
called  "  fins  ;"  those  which  answer  to  the  anterior  extre- 
mities  are  called  the  **  pectoral  fins  ;"  those  which  answer 
to  the  posterior  extremities  arc  the  "ventral  fins."  Other 
rays  attached  to  peculiar  bones  above  or  between  the 
extremities  of  the  spinous  processes  support  the  verti- 
cal tins,  which  are  mesial  and  single,  either  above  the 
back,  beneath  the  tail,  or  at  the  extremity  of  the  tail. 
The  upper  vertical  fin  or  fins  arc  called  the  dorsal,  the 
lower  ones  the  anal,  and  the  terminal  one  the  cstmtkd 
fin.  The  fin-rays  are  of  two  kinds.  Some  consist  of  a 
single  bony  piece,  usually  hard  and  pointed,  sometimes 
flexible  and  elastic,  and  divided  longitudinally  ;  they  are 
called  "  bony  or  spinous  rays :  "  the  others  are  composed 
of  a  vast  number  of  little  joints,  generally  branched  at  th- 
extremity  ;  they  are  called  "  soft,  jointed,  or  branched 
rays."  In  general  the  fins,  which  arc  placed  In  pairs, 
and  correspond  to  the  ordinary  extremities,  arc  four  in 
number ;  but  sometimes  there  are  but  two,r~ 
they  are  entirely  wanting, 
ventral  fins  are  present,  they 
tlve  position  ;  i.  <*.  the  pectoral 
in  advance  of  the  ventrals— such  fishes  are  i 
dominal ; "  or  the  ventrals  msy  be  placed  u*n.w,  w  vu 
the  same  or  nenrly  the  same  transverse  line  as  the  pec- 
torals —  such  fishes  are  termed  "  thoracic  ;  "  or  the  ven- 
trals may  be  situated  in  sdvance  of  the  pectorals,  under 
the  throat  of  the  fish  —  when  the  species  are  called  "jugu- 
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Ur"  fishes.  The  vertebrae  of  fishes,  when  completely 
c«sifiM,  are  united,  with  very  few  exceptions,  by  opposite 
concave  surface*.  Most  Banes  have  the  body  covered 
with  scales.  They  arc  destitute  of  organs  of  prehension, 
rxewjt  the  teeth.  The  imperfection  of  the  organ  of 
umch  is  remedied  in  some  by  the  development  of  soft 
tentacles  or  feelers. 

The  teeth  are  very  various  as  to  their  number,  form, 
and  relative  site.  They  are  either  anchylosed  to  the 
jaw-bones,  attached  to  ligaments,  or  implanted  in  sockets  ; 
*hen  the  Latter,  the  tooth  has  always  a  single  and  simple 
teg.  The  teeth  may  be  placed  on  the  maxillary,  inter- 
naxillary,  or  lower  jaw-bones  ;  upon  the  vomer  or  spho- 
rwtd  bones  ;  upon  the  palatine  or  pterygoid  bones,  the 
t'jofue,  the  branchial  arches,  or  the  pharyngeal  plates ; 
or  tb<7  may  be  entirely  wanting. 

Besides  the  branchial  arches,  thehyoid  bone  supports 
mi  each  side  a  number  of  rajs,  which  support  the  bran- 
r hud.. r  opercular  membrane.  This  membrane  is  also  ge- 
iv-rally  further  strengthened  by  three  osseous  plates  called 
the  "  opercular,"  *'  subopercular,"  and  "  interupercular" 
bones:  the  kind  of  door  thus  formed  is  joined  to  the 
tympanic  bone,  and  plays  upon  a 
opercular"  bone. 

With  respect  to  the  subdivision  of  the  class  of  fishes 
into  order*.  Curler  admits  the  great  difficulty  which 
exists  in  defining  them  by  fixed  and  easily  appreciable 
characters,  and  after  many  attempts  adopted  the  follow- 
ing classification. 

He  first  divided  the  class  into  two  sub-classes. 
Sub-class  I.  Piteet  otsei,  or  fishes  properly  so  called. 

II.  Pisces  cartilagtnri.  or  Chondropterygiam, 
cartilaginous  fishes. 

The  first  sub-class  are  arranged  according  to  the  mo- 
difications of  their  organs  of  locomotion.  All  the  osseous 
fishes  which  have  the  anterior  part  of  the  dorsal  fin,  or 
the  first  dorsal  where  there  are  two,  supported  by  bony 
rays,  with  some  bony  rays  in  the  anal  fin.  and  at  least 
ooe  bony  ray  in  each  of  the  ventrals,  are  collected  Into 
aa  order,  called  Aasnthopterygians. 

All  those  osseous  fishes  in  which,  with  the  exception 
of  the  anterior  dorsal  and  pectoral  rays,  all  the  others 
*re  soft,  constitute  the  order  Malacopiery giant. 

The  Malacopterygii  are  subdivided,  according  to  the 
rotative  position  or  absence  of  the  ventral  fins,  into  "  ab- 

Ibbes. 

Those  fishes  which  have  the  branch!*?  in  tbo  form  of 
tufts  constitute  the  order  of  lA>phi>l>ranchti. 

Those  fishes  in  which  the  maxillary  and  palatine  arches 
arc  firmly  united,  or,  as  it  were,  soldered  to  the  cranium, 
are  called  the  Ptectognathi. 

The  ChondropUrygian  fishes  are  divided  into  the  three 
orders  of — 


(See ' 


words.) 


of  the  class 


arton^f'theK  wUh  exiTtuTs*pe^les.Ct  ^T1a*' 
gassix  ha*  proved  that  certain  r|>ccics,  which  stand 


nut  as  exceptions  to  the  ordinary  form  and  structure  of 
the  class  among  recent  fishes,  are  the  types  of  extensive 
■jfder*  which  peopled  the  seas  of  the  ancient  world,  and 
now  characterise  particular  strata.  This  naturalist  has 
likewise  observed  more  closely  than  his  predecessors  the 
relations  which  subsist  between  the  external  scales  and 
(he  internal  structure  ;  and  be  accordingly  proposes  to 
arrange  the  class  of  fishes  according  to  the  modifications 
of  the  scaly  covering,  and  divides  them  into  four  orders, 
each  of  which  contains  fishes  having  a  cartilaginous  ske- 
letal :  and  in  each  there  are  both  Acanthopterygtan  and 
Malacopterygian,  Abdominal  and  Apodal  genera.  These 
orders  are  named  Placotdrt,  Ganoides,  Ctenoides,  and  Cy- 
< Latin.   (See  those  terms.) 

FCHTHYOPHTHA'LMITE.  (Gr.<z6Vf,and  «0«a- 
<mv.  the  eye.)  A  species  of  zeolite  of  a  peculiar  pearly 
lustre,  re*. ui Ming  the  eye  of  a  fish  (whence  Its  name). 

PCHTHYOSAU'RUS.  (Or.  i^ls*.  a  fish,  and  rwt~«. 
a  lizard.)     A  genus  of  extinct  marine  animals,  which 

i  of  saurian  reptiles  and  of  fishes 
peculiarities  of  the  Cetaceous  M;t ro- 
of the  back-bone  of  the  * 


by  opposite  concave  surfaces ;  but  the  superior 
remain  permanently  detached,  as  in  reptiles.  The 
cranium  resembles  hi  structure  tbat  of  the  crocodiles, 
but  is  characterized  by  a  peculiarly  Large  orbit,  in  which 
■-  circular  series  of  osseous  sclerotic  plates,  analogous  to 
those  of  the  crocodile  and  birds,  but  relatively  much 
Urgrr,  has  been  so  frequently  found  as  to  prove  it  to  be  a 
generic  structure.  The  nostrils  are  situated,  not  as  in 
the  crocodile,  near  the  point  of  the  snout,  but  close  to  the 
interior  part  of  the  orbit. 

The  teeth  resemble  in  structure  those  of  the  crocodiles ; 
'■at  are  lodged,  as  In  some  of  the  Lacertine  Sauria,  in  a 


lodged, 
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groove,  and  not  in  distinct  sockets.  Tbo  locomotive  ex- 
tremities are  similar  In  construction  to  the  paddles  of  the 
whale;  but  they  are  four  instead  of  two  in  number,  and 
the  anterior  paddles  are  connected  by  a  broad  coracoid,  a 
complete  clavicle,  anil  a  supplementary  coracoid  bone  to 
a  strong  sternum ;  the  flattened  phalangeal  bones  sup- 
porting the  fin  are  polygonal,  and  arc  relatively  shorter 
and  more  numerous  than  in  the  whale  tribe.  The  hind 
paddles  are  smaller  than  the  fore,  and  arc  attached  to  a 
pelvis  similar  to  that  of  the  crocodile.  Small  supplemen- 
tal bones  are  wedged  into  the  lower  part  of  the  joint  of 
the  atlas  and  occiput,  and  a  few  of  the  succeeding  verte- 
bral joints  ,  and  the  tail  often  presents  a  fracture  at  a 
particular  point,  whence  the  existence  of  a  caudal  fin  has 
been  Inferred.  From  the  form  and  position  of  masses  of 
crushed  and  apparently  half-digested  fish  bones  and  scales 
in  the  abdominal  cavity  of  the  Ichthyosaurus,  it  is  con- 
cluded that  they  preyed  chiefly  on  fish  ;  that  they  had  a 
simple  and  capacious  stomach,  and  an  intestine  provided 
with  a  spiral  valve.  The  geological  range  of  the  ichthyo- 
saurus seems,  says  Dr.  Buckland,  to  have  begun  with  the 
muschelchalk,  and  to  have  extended  through  the  whole  of 
the  oolitic 'period  Into  the  cretaceous  formation.  The 
most  recent  stratum  in  which  any  remains  of  this  genus 
have  yet  been  found  is  the  chalk  marl  at  Dover.  The 
chief  dc|>ository  of  the  bones  of  the  Ichthyosauri  occurs 
Id  the  lias  at  Lyme  Regis  in  Dorsetshire. 

ICHTHYOSIS.  (Or.  j*0t,  A  roughness  and 
thickening  of  the  skin,  portions  of  which  become  hard 
and  scaly,  and  occasionally  corneous,  with  a  tendency  to 
excrescences.  Friction,  warm  bath,  and  occasionally 
stimulating  ointments,  hare  been  of  service  in  mitigating 
the  progress  of  this  disease  ;  but  it  seldom  yields  perma- 
nent!)- to  any  plan  of  treatment. 

I'CHTHYs.  (Or.  afith.)  A  word  found  on  many 
seals,  rings,  urns,  tombstones,  Ac,  belonging  to  the 
early  times  of  Christianity,  and  supposed  to  have  a  mys- 
tical meaning,  from  each  character  forming  an  initial 
letter  of  the  words  Urn*  Xfsrrf,  ttisv  Tin,  2Wr<  ;  i.e. 
Jesus  Christ,  the  Son  of  God,  the  Saviour.  This  Inter- 
pretation is  not  unlikely,  when  we  consider  at  once  the 
universal  reverence  with  which  the  fish  was  symbolically 
regarded  among  most  ancient  nations,  and  the  many 
slgus  and  ceremonies  adopted  by  the  Christians  with 
some  change  of  meaning  from  the  religious  rites  of  the 
surrounding  nations. 

ICO'NOCLASTS.  (Gr.  unm,  an  image,  and 
/  breah.)  Literally,  bieakers  of  images  ;  a  title  applied 
to  two  of  the  Byzantine  emperors,  Leo  the  Isauriun  and 
his  son  Constantino  Capronymus,  who  during  their  reigns, 
which  extended  from  7'M>  to  ''•'<.  persevered  in  over- 
throwing the  images  in  the  Christian  churches,  and  hi 
extirpating  their  worship.  The  XiH  bishops,  also,  who 
attended  a  council  at  Constantinople  in  the  reign  of  tbo 
and  declared  themselves  In  favour  of  his 
stigmatized  by  the  orthodox  party  under  the 
same  name.  In  the  year  787,  however,  a  general  i 
was  assembled  at  Xlc*?a  by  the  empress  Irene,  ' 
the  old  superstition,  and  the  Imag. 
restored  to  their  former  honours.  This 
of  Nice,  is  the  last  respecting  which 
the  Greek  and  Latin  churches  coincide  ;  the  practice, 
however,  of  the  Greek  church  makes  a  distinction  be- 
tween the  use  of  pictures,  which  it  allows,  and  graven 
Images,  which  it  studiously  rejects.  ( Mosheim,  Ecu.  Hut. 
vol.1,  p.  362.,  transl.  ;  Schlatter'*  History  of  the  Icono- 
clast Emperors,  Frankfort,  1812  ;  Seamier,  parts  I  anil  4.) 

I'COSAE'DRON.  (Gr. unset,  twenty,  and  th<a,  base.) 
One  of  the  five  regular  or  Platonic  bodies,  bounded  by 
twenty  equilateral  and  equal  triangles.  It  may  be  re- 
garded as  formed  of  twenty  equal  and  similar  triangular 
pyramids,  whose  vertices  all  meet  In  the  same  point ;  and 
hence  the  content  of  one  of  these  pyramids  multiplied  by 
twenty  gives  the  whole  content  of  the  icotaedrou.  Let 
the  linear  edge  of  one  of  its  faces  be  denoted  by  a  ;  then 
the  surface  of  the  icosaedron  Is  «  5  a»  s/3  =  8'66u2d4  a'1 ; 


and  the  soli 


2  1816550s.  (See 


Hut  ton' i  Mensuration,  or  Sharpe's  Geometry  Improved.) 

I'COSA'NDROUS.  (Gr.  unset,  and  n*ng,  a  male.) 
Literally,  any  flower  having  twenty  stamens  or  there- 
abouts ;  but  It  is  usually  confined  to  those  flowers  iu 
which  these  stamens  are  inserted  Into  the  calyx. 

I'CTERUS.  (Gr.  txriest.)  The  jaundice  :  so  called 
from  Its  resemblance  to  the  golden  thrush, which  the  Latin 
form  of  the  word  signifies. 

I'CTIDES.   (Gr.  Inrn,  a  weasel,  and  uist.Jorm.)  A 

genus  of  nocturnal  carnivorous  Mammals,  Intermediate 

between  the  Plantigrade  and  Viverrine  Digitigrade  tribes, 

having  the  plantigrade  walk  of  the  raccoons  and  coatls, 

and  the  slender  conical  snout  of  the  civets  and  other  Fi. 

eerrida.   The  dental  formula  of  the  genus  is 

...  6    _  1.1.  .   3.3.    _  .  3.3.  „ 

Inci..8;can.rT  ;  prsemol.        ;  mol.0=38. 

The  teeth  resemble  those  of  the  Paradaturut,  but 
arc  thicker  and  more  tuberculous  ;  and  thus  contribute, 
Pp  4 
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with  the  plantigrade  structure  of  the  feet,  to  indicate  the 
affinity  of  the  lctides  to  the  Plantigrade  Frrte.  Three 
i  pec  tea  of  the  present  genus  are  recorded ;  they  are  all 
natives  of  Southern  Asia,  and  are  called  Bcnturonas. 
The  common  Indian  suedes  (.Id ides  albi front)  is  of  the 
size  of  a  domestic  cat  ,  But  Its  body  is  longer  and  heavier, 
Its  legs  shorter,  and  its  gait  lower  and  more  crouching. 
The  tail  is  extremely  thick  at  its  commencement,  and 
gradually  tapers  to  its  extremity,  where  it  curls  up- 
wards.  The  pupil  of  the  eye  contracts  during  daylight 
Into  a  vertical  fissure.  A  benturong,  which  was  kept  in 
captivity  many  years,  was  fed  on  a  mixed  diet  of  animal 
and  vegetable  substances  ;  and  they  most  probably  sub- 
sist on  similar  food  in  a  state  of  nature. 

IDE' A.  (Gr.  ,itm,  from  <3c<».  to  tee.)  Literally,  the 
image  or  resemblance  of  any  object  conceived  by  the 
mind.  There  is  no  word  in  any  language  the  definition 
of  which,  from  the  obscurity  of  metaphysical  writers,  is 
attended  with  such  difficulty  as  the  term  idea  ,  and  the 
difficulty  is  enhanced  when  we  consider  the  vagueness 
with  which  its  equivalents  are  expressed  in  different  lan- 
guages, and  the  many  metaphysical  systems  that  hare 
been  constructed  on  their  several  significations.  Like 
many  other  terms  of  mental  philosophy,  the  word  idea 
is  derived  from  the  most  eminent  or  the  senses,  that  of 
tight,  and  in  its  most  extended  acceptation  is  employed 
to  indicate  "  every  representation  of  outward  objects 
through  the  senses,  and  whatever  is  the  object  of  thought." 
To  give  even  a  cursory  glance  at  the  various  theories  of 
the  origin  and  nature  of  ideas  would  be  to  write  the  his- 
tory of  mental  philosophy  from  Plato  to  Kant,  and  would 
far  exceed  our  limits,  even  if  the  difficulty  of  the  subject 
did  not  deter  us  from  the  attempt.  The  reader  will  find 
the  best  exposition  of  some  of  the  theories  alluded  to  in 
Dugal.t  St,  irarfs  Phil.  Essays,  Appendix  II. ;  Kant's 
Critik  der  refnen  Vemunft  ;  Hitter's  Geschichte  der  Phi- 
totophie  ;  Reid  on  the  Human  Mind9;  and  the  Edin.  Re- 

IDEAL  (BEAU),  or  IDEAL  BEAUTY.  An  ex- 
pression in  the  Fine  Arts,  used  to  denote  a  selection  for 
a  particular  object  of  the  finest  parts  from  different  sub- 
jects, united  in  that  one  so  as  to  form  a  more  perfect  w  hole 
than  nature  usually  exhibits  in  a  single  specimen  of  the 
species  ;  or,  in  other  words,  the  divesting  nature  of  acci- 
dent in  the  representation  of  an  individual.  From  the 
nature  of  the  expression  and  its  definition,  it  is  clear  that 
it  more  Immediately  attaches  to  the  arts  of  painting  and 
sculpture :  in  architecture  It  is  susceptible  01  refinements 
dependent  on  the  selection  of  examples,  upon  which,  how- 
aver,  a  less  universal  agreement  exists. 

IDE'ALISM.  (Gr.  <li«,  form.)  A  term  applied  to 
several  metaphysical  systems,  varying  in  its  signification 
according  to  the  meaning  attached  in  each  particular 
scheme  to  the  word  idea;  from  which  it  is  derived.  In 
England  the  best  known  system  of  idealism  is  that  of 
Berkeley.  In  reference  to  this  philosopher's  doctrines, 
the  word  Is  used  in  its  empirical  sense  for  the  object  of 
consciousness  In  sensation.  (See  Perception.)  In  its 
Platonic  or  transcendental  sense,  the  term  idealism  has 
been  applied  to  the  doctrines  of  Kant  and  Schelling; 
neither  of  whom  is  an  idealist  In  the  way  in  which  Berke- 
ley may  be  so  called.  The  system  of  Berkeley  may  be 
thus 


I  these  qualities,  it  will  be  allowed,  arc  all  that  we  can 
know  of  such  objects.  If,  therefore,  there  were  external 
bodies,  It  is  impossible  we  should  ever  know  It ;  and  If 
there  were  not,  we  should  have  exactly  the  same  reason 
for  believing  there  were  as  we  have  now.  All,  therefore, 
which  really  exists  is  spirit,  or  the  thinking  principle,— 
ourselves,  our  fellow  men,  and  God.  What  we  call  ideas 
are  presented  to  us  by  God  in  a  certain  order  of  succession, 
which  order  of  successive  presentation  Is  what  we  mean 
by  the  laws  of  nature. 

IDE'NTITY,  PERSONAL,  denotes  the  sameness  of 
the  conscious  subject,  /,  throughout  all  the  various  states 
of  which  It  is  the  subject.  The  question.  Wherein  con- 
sists our  identity,  and  what  is  its  evidence  ?  has  been  a 
source  of  manifold  controversy  to  modern  metaphysicians. 
By  philosophers  of  the  materialist  school  the  doctrine  has 
ejected,  as  incompatible  with  daily  and  obvious  cx- 
But  independently  of  any  hypothesis  respecting 
eof  the  soul  In  itself.  It  has  been  argued,  and 
with  some  plausibility,  that  as  all  our  knowledge  of  a 
substance  is  derived  from  the  qualities  or  phenc 
which  It  presents  to  our  senses,  so  that  all  we  can 
by  a  substance  being  the  same  with  Itself  is  that  it 
sesses  the  same  qualities  which  It  previously  did  (for  if 
not.  the  substance  is  changed) ;  so  all  we  can  know  of  the 
substance  mind  in  particular  Is  derived  from  observation 
of  the  changes  which  It  undergoes.  But  we  find  that 
what  we  conceive  to  be  the  same  individual  does,  at  dif- 
ferent periods,  assume  under  the  same  circumstances 
widely  varying  appearances.  A  man  shall  laugh  at  what 
when  he  was  a  child  would  have  excited  his  anger  or 
jealousy.  This  reasoning  contains  an  evident  fallacy. 
It  does,  in  fact,  like  all  other  reasoning  of  the  same  kind, 


IDIOPATHIC. 

Imply  that  very  doctrine  which  It  means  to  refute.  Con- 
sciousness, it  is  asserted,  is  the  joint  effect  of  two  sub- 
stances acting  one  on  the  other.  How,  then,  can  «e 
affirm  that  one  of  these  substances  is  changed,  unless  by 
assuming  that  the  other  remains  the  same?  How  can 
we  show  that  the  phenomenon  laughter  in  the  man  is 
different  from  the  phenomenon  jealousy  or  anger  in  the 
boy,  unless  we  admit  that  we  who  observe  these  pheno- 
mena,—  i.e.  by  the  premises,  on  whom  these  phenomena 
produce  a  given  effect — remain  the  same  as  we  were  when 
we  were  affected  previously  in  a  different  manner.  A 
lump  of  sugar,  as  We  take  it  to  be,  no  longer  melts  in 
what  we  take  to  be  water.  Assuming  that  the  water  re- 
mains water,  we  may  fairly  infer  that  the  lump  In  question 
is  not  sugar,  or  vice  vera  ;  not  so  if  we  profe 


gatire  evidence  of  our  identity.  Its( 
on  the  necessity  and  universality  of  Its  belief,  as  implied 
in  every  act  of  memory.  7b  remember  is  to  refer  a  past 
state  01  consciousness  to  the  same  subject  which  now  at 
the  present  moment  recals  It.  (See  Bishop  BntJer's 
Treatise  on  Personal  Identity ;  Brown's  Phil,  of  Human 
Mind.  Lect.  12, 13, 14.  Ac.  Ac.) 

IDE'NTITY,  SYSTEM  OF.  In  Philosophy  (other- 
wise called  Identism),  a  name  which  has  been  given  to 
the  metaphysical  theory  of  the  German  writer  Schellln?. 
It  rests  on  the  principle  that  the  two  elements  of  thought, 
the  objects  respectively  of  understanding  and  reason, 
called  by  the  various  terms  of  matter  and  spirit,  objective 
and  subjective,  real  and  ideal.  Ac,  are  only  relatively 
opposed  to  one  another  as  different  forms  of  the  one  ab- 
solute or  infinite  1  hence  sometimes  called  the  two  pole*  uf 
the  absolute.    See  Schelling, Philosophy  or. 

IDEOGRA'PHIC  CHARACTERS.  (Gr.  stun,  an 
idea,  and  /  write.)    In  Philology,  character*  use  i 

in  writing  which  express  figures  or  notions,  instead  of 
the  arbitrary  signs  of  the  alphabet.  The  Chineae  cha- 
racters are  ideographic,  although  the  symbol*,  at  first  in- 
tended to  represent  distinct  objects,  have  become  by  use; 
merely  conventional.  The  hieroglyph ical  characters  of 
the  ancient  Egyptians  1 
Ideographical  writing  U  1 

NETIC. 

IDEO'LOGY  (Gr.  Atm,  and  Ksyn,  a  discount  . 
literally  the  science  of  mind,  is  the  term  applied  by  the 
later  disciples  of  Condillae  to  the  history  and  evolutions 
of  human  ideas,  considered  as  so  many  successive  modes 
of  certain  original  or  transformed  sensations.  The  writ- 
ings of  this  school  are  characterised  by  an  unrivalled 
simplicity,  boldness,  and  subtlety ;  and  the  different  phases 
of  its  doctrines  are  admirably  exhibited  in  the  physiolo- 
gical researches  of  Cabanls,  the  moral  dissertations  of 
Garat  and  Volney,  and  the  metaphysical  disquisitions  of 
Destutt  de  Tracy.    (Damiron,  Hist,  de  Phil,  en  ~ 


ES.  (Supposed  to  be 
Iduare,  to  divide.)  One  of  the  three 
the  ancient  II oman  month.  The 


s  or  divisions  of 
I  were  the  fir»t 
ides,  days  1 
he  nones,  the  ninth  day  N 
ides.  In  the  months  of  March,  May,  July,  and  v 
the  Ides  fell  on  the  15th  ;  In  the  other  months  on  the 
13th.  The  Romans  used  a  very  peculiar  method  of 
reckoning  the  days  of  the  month.  Instead  of  employing 
the  ordinal  numbers  first,  second,  third,  Ac,  they  dis- 
tinguished them  by  the  number  of  days  Intervening  be- 
tween any  given  day  and  the  next  following  of  the  tcree 
fixed  divisions.  For  example,  as  there  were  always  eight 
days  between  the  nones  and  the  idea,  the  day  after  the 
nones  was  called  the  eighth  before  the  ides,  the  next  the 
seventh  before  the  ides,  the  next  the  sixth  before  the 
ides,  and  so  on.  In  leap  years,  when  February  had 
twenty-nine  days,  the  extra  day  was  accounted  tor  b> 
calling  both  the  twenty-fourth  and  twenty-fifth  days  ef 
that  month  the  sixth  day  in-fore  the  calends  of  March  ; 
whence  the  leap  year  got  the  name  of  bissextile  (from 
bis,  t trice,  and  sextus,  sixth).   See  Bi«»rxtile. 

I'DIOM.  (Gr.  Kits, peculiar.)  In  Philology,  a  mode 
of  speaking  or  writing  foreign  from  the  usages  of  uni- 
versal grammar  or  the  general  laws  of  language,  and  re- 
stricted to  the  genius  of  some  Individual  tongue.  Thus, 
a  sentence  or  phrase  consisting  of  words  arranged  in  a 
may  be  a  Latin  Idiom  ;  the  1 


:  1.  ■ 

of  a  word  may  al  so  be 
We  also  use  the  term  Idiom  in  a  more  gene- 
ral sense,  to  express  the  general  genius  or  character  of  a 
language.  We  have  a  number  of  subordinate  words  to 
express  the  idioms  of  particular  tongues  :  thus,  a  Latin 
idiom  is  a  Latinism,  a  French  idiom  a  Gallicism,  Ac 
The  word  idiom  is  also  not  uncommonly,  but  incorrectly, 
used  in  the  same  sense  with  the  French  idiome;  a  dialect 
or  variety  of  language.  Idiotisme  Is  the  French  term  ex- 
pressing the  correct  signification  of  the  English  "  idiom. 
PDIOPA'THIC.   (Gr.        and  sraoW,  sm 
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which  does  not^cpftid^npon  any  otherdiseasc 


A  due* 
and  which 
ijmptomattc. 

PDIOSY'NCRASY.  (Gr.  sit*,  evr,  with,  and  *<**■«, 
a  temper ament.)  A  state  of  constitution  peculiarly  sus- 
f  ptibir  of  certain  agents  which  in  general  produce  no 
•afrct,  or  one  perfectly  different.  Thus  honey  and  coffee 
act  with  some  few  persons  as  violently  aperient ;  very 
rsioets  doses  of  antimony  are  occasionally  followed  by 
powerful  emetic  effect*,  and  of  mercury  by  salivation,  Ac. 
I'DIOT.     (Gr.  limrm,  originally 


intcrrals.  The 

i  of  Idiots  and  lunatics  is  a  branch  of  the  prerogative 
of  the  crown,  and  exercised  ordinarily  by  the  chan- 
cellor. By  the  common  law  persons  were  found  idiots 
or  lunatic*  by  verdict  of  a  jury  on  a  writ  de  IdlotA  or  de 
lunatico  mqulrendo ;  but  in  later  times  by  commissions 
issued,  on  petition  from  near  relations,  under  the  great 
sral.  Commissions  are  also  frequently  Issued  to  deter- 
mine  not  specifically  whether  the  party  be  an  idiot,  Ac., 
lut  whether  be  be  under  such  imbecility  as  to  require 
protection  in  the  management  of  his  affairs  ;  and  such  is 
sew  the  more  ordinary  course.  The  custody  of  an  idiot's 
e>ute  i«  then  entrusted  to  the  committee  of  the  estate. 

lDICTICON.  (Gr.)  A  word  of  frequent  use  In 
Germany,  signifying  a  dictionary  confined  to  a  particular 
'.aim.  or  containing  words  and  phrases  peculiar  to  one 
part  of  a  country. 
I'DOCRASE.  <C,r.  tHm,  form,  and  near  it,  mixture; 
that  iu  forms  are  a  mixture  of  the  forms  of 
minerals.)  The  volcanic  garnet.  It  is  of 
i  is  sometimes  called  volcanic  err- 
or hyacinth.  It  occurs  in  the  ejected  masses  of 
Vesuvius,  and  elsewhere.  It  is  an  alumino-silicate  of 
lime,  with  about  a  per  cent,  of  oxide  of  iron. 

KDOL,  IDO'LATEY.  (Gr. .  iJ -> «. .  a  similitude,  re- 
pretHUainm.  or  image  ;  X*r(um.  worship.)  The  figures 
•if  metal,  stone,  or  wood,  by  which  Pagans  for  the  most 
part  represent  their  divinities,  are  termed  idols,  and  the 
worship  paid  to  them  idolatry.  This  practice  is  ex- 
pressly forbidden  by  the  second  commandment  of  the 
becalogue,  which  says,  "  Thou  shalt  not  make  unto  thy. 
wif  any  graven  image:  Thou  shalt  not  bow  down  to 
them  nor  worship  them," —  which  roust  be  Interpreted 
to  forbid  the  making  of  an  image  for  the  purpose  of  wor- 
'Wpping  it.  The  absurdity  and  criminality  of  idolatry 
are  also  clearly  pointed  out  by  the  light  of  nature.  Roman 
Catholics,  however,  are  accused  of  idolatry,  upon  the  sup- 
position of  their  performing  acts  of  adoration  to  the 
1'nairea  of  Christ,  the  Virgin,  and  Saints  :  the  adoration 
"f  the  Host,  or  consecrated  elements,  la  also  made  a 
1  harte  against  them.  The  reply  which  they  make,  that 
"  they  kneel  not  to  the  image,  but  to  the  spiritual  being  re- 
1  by  it,"  is  the  answer  of  every  enlightened  hea- 
bia  own  case,  but  does  not  express  the  reelings 
;  nor  was  room  allowed  to  the  Jews  for 


of  Jatoi  form.) 
ord  is  derived 


IGUANODON 

something  of  epic  or  dramatic  action ;  the  idyl  only 
picturesque  representation,  sentiment,  or  narrative.  ( See 
Eclouux,  Bucolic)  In  English  poetry,  among  this  class 
may  be  ranked  The  Seasons  of  Thomson.  Shcns  tone's 
Schoolmistress,  Bums'  Cottager's  Saturday  Sight,  dotd- 
smith's  Deserted  Village,  *tc.  Ac. 

IGASU'RIC  ACID.   A  name  given  by  felletier 
Caventou  to  an  acid  which  is  found  combined 
strychnia  in  the  Sux  vomica  and  St. Ignatius'*  bean. 

IGNA'TIUS'S  BEAN.    The  seed  of  the  Ig 
amara,  used  In  the  Philippine  Islands  as  a  < 
emetic.   See  Strychnia. 

I'GNIS  PA'TUUS.  (Lat.  ram  or  foolish  fire;  a 
translation  of  the  Fr.  feu  follet.)  A  kind  of  luminous 
meteor,  which  Aits  about  in  the  air  a  little  above  the 
surface  of  the  earth,  and  appears  chiefly  In  marshy 
place*,  or  near  stagnant  waters,  or  In  churchyards,  du- 
ring the  nights  of  summer.  There  are  many  instances 
of  travellers  having  been  decoyed  by  these  lights  into 
marshy  places,  where  they  perished ;  and  hence  the 
names  Jack-with-a-lantern,  IVill-u  ith  a  -wisp ;  the  peo- 
ple ascribing  the  appearance  to  the  agency  of  evil  spirits, 
who  take  this  mode  of  alluring  men  to  their  destruction. 
The  cause  of  the  phenomenon  does  not  seem  to  be  per- 
fectly understood  ;  It  Is  generally  supposed  to  be  produced 
by  the  decomposition  or  animal  or  vegetable  matters,  or 
by  the  evolution  of  gases  which  spontaneously  inflarno 
In  the  atmosphere. 

IGNPTION.  (Lat.  Ignis,  fire.)  The  act  of  setting 
fire  to,  or  of  taking  fire  ;  as  opposed  to  combustion  or 
burning,  which  is  a  consequence  of  Ignition.  The  term 
spontaneous  ignition  la  applied  to  cases  in  which  sub- 
stances take  fire  without  previous  application  of  heat : 
thus  spongy  platinum  is  said  to  become  spontaneously 
Ignited  when  Introduced  into  a  mixture  of  oxygen  and 
hydrogen  cases,  and  to  cause  their  combustion.  The 
particfes  of  .tee,  strtcW  off  by  collision  with  flint  become 
Ignited  on  passing  through  the  air,  and  falling  upon  gun- 
powder Ignite  it,  and  combustion  ensues.     Iron  wire, 


of  any  visible  objects, 
the  host  or  heaven  (Sabianlsm).  is 
......  .  and  the  adoration  of  animals  by  the  Egyptians. 

Bat  in  the  more  restricted  signification  of  the  word,  it 
denotes  the  adoration  by  men  of  the  works  of  their  own 
l*o>U  ;  property  as  Images  <nW»  .  supposed  to  repre- 
sent dbiiie  beings.  Although  Grecian  idolatry  was  dig- 
nified by  all  the  charms  which  art  could  throw  around 
It.  it  appears  that  the  most  popular  Idols  were  rude  and 
•Jmost  formless  images  ;  traditionary  representations  of 
the  divinities,  to  many  oT  which  the  vulgar  notion  at- 
tributed a  divine  origin,  believing  them  to  have  fallen 
from  heaven.  Such  were  the  Hennas  of  Athens ;  the 
i:nage  of  Diana  (Aiswivwr)  at  Ephesus,  mentioned  In  the 
Acts ;  the  sacred  "  Anctlia,"  or  shields,  of  the  Romans : 
"inch  seem  to  have  commanded  more  of  the  veneration 
of  the  common  people  than  the  Pallas  of  the  Parthenon, 
«*  the  Jupiter  Olympius  of  El  is.  (See  Vossius,  De  Origine 
UJolasrur  ;  Grapes  on  the  Pentateuch  ;  Crenxer,  Syrn- 
der  alien  Votlktr ;  Spence's  Polymetis ;  Mem.  de 
i  Acad,  des  Inter,  vol.  xxxvill.) 

i'DRlALINE.  A 
•'y-ind  bv  Dumas  In  a 
of  Wria  In  Carnlola. 

PDYL.  (Gr  iOuKKm,  the 
A  short  pastoral  poem.  The  Greek 
from  uUt,  form,  or  visible  object ;  and  hence  the  object, 
«  «t  least  the  necessary  accompaniment  of  this  species 
of  poem,  has  been  said  to  be  a  vivid  and  simple  repre- 
sentation of  ordinary  objects  in  pastoral  nature.  But  in 
rnmmon  usage  the  signification  of  this  word  is  hardly 
i  jiferenx  from  that  of  eclogue.  The  poems  of  Theo- 
critus are  termed  Idyls,  those  of  Virgil  Eclogue* ;  but 
It  would  be  difficult  to  assign  a  distinction  between  the 
t*o>  except  what  arises  from  the  greater  simplicity  of 
i*-*fjpxage  and  thought  which  characterises  the  former.  I 
Many  critics,  however,  aver  that  the  eclogue  requires 


w  hen  red  hot,  Is  also  often  said  to  be  ignited,  or  in  a  state 
of  ignition;  and  when  in  that  state  It  is  plunged  Into 
oxygen  gas,  or  Into  chlorine,  it  undergoes  combustion, 
and  burns  In  those  gases  with  the  further  extricatlen  of 
beat  and  light. 

IGNORA'MUS.  (Lat.  tee  are  ignorant.)  In  Law,  the 
endorsement  of  a  grand  jury  on  a  bill  of  indictment,  equi- 
valent to"  not  found."  The  jury  are  said  to  igtto-  e  abill 
when  they  do  not  find  the  evidence  such  as  to  make  good 
the  presentment. 

lOUA'NA.  (Cuvier  states,  with  reference  to  the  de- 
rivation of  this  term,  that  it  was  originally  a  St.  Domingo 
word,  where  it  was  pronounced  by  the  natives  hiuana 
or  igoana,  and  quotes  Ilemandes  and  Scaliger  as  his  au- 
thorities. He  then  proceeds  to  say,  that  Bootius  regards 
it  as  derived  from  the  Javanese  word  leguan.  In  this 
case  the  Portuguese  or  Spaniards  must  have  trans- 
ported It  to  America,  where  they  transformed  it  into 
iguana.  They  apply  this  term  to  the  monitor  as  well  as 
to  the  iguana.  The  leguan  of  Bontlus  is  a  monitor. 
The  best  authorities  in  crpetology  have  adopted  the 
Latinised  iguana  as  the  generic  name  of  the  reptiles 
under  consideration.)  A  genus  including  certain  largo 
and  beautiful  lixards  common  in  the  tropical  parts  of 
America,  some  of  which  feed  on  vegetable  substances, 
and  are  esteemed  delicious  food.  The  common  iguana 
(Iguana  tuberculata,  Laur.)  has  accordingly  received 
the  specific  names  delicatissima  and  sapidissuna.  The 
generic  name  iguana  is  now  restricted  to  those  species 
which  present  the  following  characters :  —  A  large  thin 
fold  ot  skin  or  dewlap  under  the  chin;  cephalic  cu- 


ticular  plates,  polygonal,  unequal  in  diameter,  flat  or 
carinated ;  a  double  row  of  small  palatal  teeth  ;  maxil- 
lary teeth,  with  their  edges  finely  dent Hated  ;  a  crest  oo 


the  back  and  tail ;  toes  long  and  unequal  ;  a  single  row 
of  femoral  pores ;  tail  very  long,  slender,  compressed, 
covered  with  small,  equal,  imbricated  carinated  scales. 

K.I  A' MI>  V:.  (From  Iguana.)  The  family  of 
lis ards,  of  which  the  genus  Iguana  I*  the  type,  and  which 
is  divided,  according  to  minor  modifications  of  the  lead- 


ing characters  of  the  Iguanas,  into  the  subgenera  Iguana 
proper,  Corythophonet,  Basihscus,  Aloponotus,  Ambly- 
rhynchus,  Mctopoctros,  Cyclura,  Br  achy  tophus,  Emyalus, 

■,)^Tht  I 't sards  igua- 


anil  Ophryasia. 

IGfJA'SilN*:. 
niens  of  French  erpetologuts.     This  extensive  tribe 
of  Lacertine  SauHa  is  divided  by  MM.  Dumcril  and 
Bibron  Into  two  groups,  Pteurodontes  and  Acroduntes. 

The  Pteurodontes  include  the  families  Iguanida?,  Po- 
lychridar,  Anoliida?,  Tropidolrpididtt,  and  Opluridar. 

The  Acrodontes  embrace  the  families  Galcotida?,  Aga- 
mid*,  PhrynoccphalicUe,  and  SteUionidsw. 

A  short  and  thick  tongue,  with  base  not  retractable  in 
a  sheath,  and  with  the  extremity  free,  mobile,  and  very 
slightly  cleft,  is  the  general  character  or  this  extensive 
tribe. 

IGUA'NODOK.  (From/grnnta;  and  Gr.«2«w.a  tooth.) 
An  extinct  genus  of  gigantic  herbivorous  reptiles,  dls- 
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ILEUM. 

by  Dr.  Mautcll  in  the  wealden  fresh-water 
formation  of  the  South  of  England,  iu  the  localities  of 
Titrate  Forest,  Isle  of  Wight,  and  Purbcck.  The  chief 
distinctive  character  of  this  genus  is  the  form  of  the 
teeth,  which  are  dentllated  along  the  margin  of  the  crown, 
as  in  the  iguana;  but  thicker,  so  as  to  present,  when  worn 
down,  a  broader  grinding  surface.  The  structure  by 
which  these  teeth  were  adapted  to  the  cropping  of  coarse 
and  tough  vegetable  food,  such  a*  the  Ciatkrasur  and 
similar  fossil  plants  of  the  wealden  strata  may  be  sup- 
posed-to  have  aiTorded  the  iguanodon,  is  thus  described 
by  Dr.  Buckland :—  "  The  teeth  exhibit  two  kinds  of  pro- 
visions to  maintain  sharp  edges  along  the  cutting  surface, 
from  their  first  protrusion  until  they  were  worn  down  to 
the  very  stump.  The  first  of  these  is  a  sharp  and  ser- 
rated edge,  extending  on  each  side  downwards  from  the 
point  to  the  broadest  portion  of  the  body  of  the  tooth. 
The  second  provision  is  one  of  compensation  for  the 
gradual  destruction  of  this  serrated  edge,  by  substituting 
a  platoof  thin  enamel  to  maintain  a  cutting  power  in  the 
anterior  portion  of  the  tooth  until  Its  entire  substanco 
Aumed  In  the  service.  Whilst  the  crown  of  the 
vas  thus  gradually  diminishing  above,  a  simul- 
ator pt  ion  of  the  root  went  on  below,  caused  by 
the  pressure  of  a  new  tooth  rising  to  replace  the  old  one, 
until  by  this  continual  consumption  at  both  extremities 
the  middle  portion  of  the  older  tooth  was  reduced-  to  a 
hollow  stump,  which  fell  from  the  jaw  to  make  room  for 
a  more  efficient  successor."  The  anterior  surface  of 
the  crown  of  the  tooth  also,  instead  of  being  flat  and 
even,  was  traversed -by  alternate  longitudinal  ridges  and 
furrows,  the  latter  serving  "  as  ribs  or  buttresses  to 
strengthen  and  prevent  the  enamel  from  scaling  off,  and 
forming,  together  with  the  furrows,  an  edge  slightly 
wavy,  and  disposed  in  a  scries  of  minute  gouges  or  fluted 
chisels  ;  hence  the  tooth  became  an  instrument  of  greater 
power  to  cut  tough  vegetables  under  the  action  of  the  jaw, 
than  if  the  enamel  had  been  a  continuous  straight  fine. 
By  these  contrivances  also  It  continued  effective  during 
every  stage  through  which  it  passed,  from  the  serrated 
lancet  point  of  the  new  tooth  to  its  final  consumption." 

From  the  proportions  which  the  bones  of  the  iguanodon 
bear  to  those  of  the  iguana,  this  extinct  mmister  of  a 
former  world  is  calculated  to  have  been  70  feet  in  length 
from  the  snout  to  the  end  of  the  tall ;  the  length  of  the 
tail  alone  is  calculated  to  have  been  624  feet,  the  cir- 
*  the  body  141.  The  thigh  bone  of  the  full- 
anodon  is  twenty  times  the  sbte  of  that  of  the 
The  snout  of  the  iguanodon  was  armed  with 
short  but  strong  born  ;  but  the  long  and  jwwerful 
tail  formed  probably  Its  most  formidable  instrument  of 
attack  and  defence. 

IL'EUM.  (Gt.uUm,  I  turn  about.) 
of  the  small  intcstiues,  terminating  at 
ccecum. 

I'LIA.  (Lat.)  The  flanks,  or  the  part  of  the  abdomen 
which  includes  the  small  intestines.  The  os  ilium  is  the 
haunch  bone,  the  upper  part  of  the  ot  innominatum,  which 
supports  the  intestines. 

I'LIAC  PA'SSION.  (Lat.  Ilia,  the  bowels.)  A 
vomiting  of  bilious  and  fecal  matter  in  consequence  of 
obstruction  in  the  Intestinal  canal. 

I'LIAD.  (Gr.  Dust;.)  The  oldest  epic  poem  in  ex- 
istence ;  commonly  attributed  to  Homer,  but  according 
to  some  modern  hypotheses  the  work  of  several  hands. 
The  theme  of  the  poem  is  the  siege  of  Ilium  ( whence 
its  name),  or  Troy;  or,  more  properly  speaking,  the 
quarrel  of  Achillea  with  Agamemnon,  general  of  the 
Grecian  army  before  that  city.  It  consists  of  twenty- 
four  books.  The  first  book  relates  the  origin  of  the 
quarrel ;  and  the  residue  of  the  poem  contains  an  account 
of  the  efforts  made  by  Agamemnon  and  the  chiefs  who 
adhered  to  his  party  to  conquer  the  Trojans  without  the 
aid  of  Achilles,  their  defeat,  the  pacification  of  Achilles, 
his  resumption  of  arms  in  the  common  cause,  and  the  death 
of  Hector  by  his  hand.  Neither  the  landing  of  the  chief- 
tains, nor  the  conclusion  of  the  war  and  capture  of  Troy, 
come  within  Its  range.    See  Kmc. 

ILLA'TIVE  CONVERSION,  in  Logic,  is  that  In 
which  the  truth  of  the  converse  follows  from  the  truth  of 
the  exnosita,  or  proposition  given.  Thus  the  proposition 
"  no  virtuous  man  is  a  rebel,"  been 
version  "  no  rebel  is  a  virtuous  man 
are  cowards ;"  therefore,  a  con  verso, "  some  cowards  are 
boasters." 

ILLUMINA'TI,  or  THE  ENLIGHTENED.  A 
secret  society,  formed  In  1776,  chiefly  under  the  direction 
of  Adam  Wcishaupt,  professor  of  law  at  Ingolstadt  in 
Bavaria.  Its  professed  object  was  the  attainment  of  a 
higher  degree  of  virtue  and  morality  than  that  reached 
in  the  ordinary  course  of  society.  It  numbered  at  one 
time  2000  members.  It  was  suppressed  by  the  Bavarian 
government  in  1784.  It  has  been  supposed  that  this  and 
some  other  secret  societies  were  actively  engaged  in  pre- 
paring the  way  for  the  French  revolution  ;  but -of  this  no 
satisfactory  proof  has  been  adduced.  (See  the  Emy.  von 
Erich  and  G  ruber.) 
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I  In  i  -  the  proposition 
rimes  by  illative  con- 
."   "  Some  boasters 


IMAGINARY  ROOTS. 

ILLUSTRA'TION,  in  Rhetoric  appears  to  differ 
from  Comparison  or  Simile  in  this  only,  that  the  Utter 
is  used  merely  to  give  force  to  the  expression  ;  the  former 
to  throw  light  upon  an  argument.  The  term  illustration 
is,  however,  sometimes  used  In  a  wider  sense.  In  which 
it  seems  to  comprehend  example,  which  is  the  recital 
of  a  particular  fact  or  instance  evincing  the  truth  of  a 
general  proposition  laid  down  In  the  argument ;  and  pa- 
wnich  is  a  species  of  symbolical  narrative,  in  which 


rn!>U 


the  actors  and  events  are  Intended  to  represent  certain 
other  actors  and  events  in  a  typical  manner.   See  Pa  - 

OA  BLR. 

I'M  AGE.  (Lat.  imago.)  In  Rhetoric,  a  term  some- 
what loosely  used  ;  but  which  appears  generally  to  denote 
a  metaphor  dilated,  and  rendered  a  more  complete  pic- 
ture by  the  assemblage  of  various  ideas  through  which 
the  same  metaphor  continues  to  run,  yet  not  sufficiently 
expanded  to  form  an  allegory. 

I'mage.    A  representation  of  the  Deity  in 
wood,  or  metal.   (See  art.  Idol.)  The  custom 
presenting  Christ,  the  Virgin,  and  the  Saints  by  I 
in  the  churches,  which  forms  a 

man  Catholic  worship,  is  an  ancient  but  not  a  primitive 
practice.  For  the  principal  events  in  the  history  of 
Christian  image  worship,  see  art.  Iconoclasts. 

I'MAOB.  in  Optics,  Is  the  spectrum  or  appearance  of 
an  object,  made  by  reflection  or  refraction  ;  or  the  imngr 
of  an  object  may  be  more  correctly  defined  as  the  locus 
of  all  the  pencils  of  converging  or  diverging  rays  ema- 
nating from  every  point  of  the  object,  and  received  on  a 
surface.  It  is  by  means  of  optical  Images  that  vision  is 
effected.  The  eye  is  an  assemblage  of  lenses  which  con- 
centrate the  rays  emanating  from  each  point  of  the  object 
on  a  tissue  of  very  delicate  nerves  called  the  retina,  where 
an  exact  imago  or  representation  of  the  object  is  formed ; 
and  it  is  this  image  which  is  perceived  or  felt  by  the  re- 
tina. 

The  brightness  of  an  Image  depends  evidently  on  tbe 
quantity  of  light  concentrated  in  each  point.  Setting 
aside  the  effects  of  aberration,  the  brightness  must  there- 
fore be  proportional  to  the  apparent  magnitude  (as  seen 
from  the  object)  of  the  mirror  or  lens  by  which  the  rajs 
are  reflected  or  refracted,  multiplied  by  the  area  of  tbe 
object  and  divided  by  the  area  of  the  Image.  But 
apparent  magnitude  of  the  lens,  as  seen  from  the  i 
Is  proportional  to  the  square  of  tbe 


is  proportional  to  the  square 
divided  by  the  square  of  the 
the  area  of  the  object  divlih 


is  equal  to 

by  the  square  of  the  distance  of  the  image  from  the 
therefore  the  brightness  of  the  image  is  proportional  to 
the  square  of  the  diameter  of  the  lens  divided  by  the 
square  of  the  distance  of  the  imago  from  the  lens  ;  that 
is  to  say,  the  brightness  or  degree  of  illumination  of  the 
image  depends  only  on  the  apparent  magnitude  of  the 
lens,  as  seen  from  the  image,  and  not  in  any  way  on  the 
distance  of  the  object,  when  tbe  object  and  its  image 
are  only  physical  points,  and  have  no  apparent  magnitude, 
as  stars  for  example,  the  brightness  of  the  image  is  sim- 
ply proportional  to  the  magnitude  of  the  lens,  or  to  the 
square  of  the  diameter  of  the  aperture  of  the  telescope  ; 
aud  for  this  reason  certain  stars  are  rendered  visible  by 
large  telescopes,  while  their  light  is  too  feeble  to  be  per- 
ceived by  smaller  ones. 

The  Images  of  external  objects  are  painted  on  the  re- 
tina in  a  reversed  position,  and  from  the  retina  the  im- 
pressions are  ransmitted  to  the  sen  sort  um  by  tbe  optical 
nerves.  See  Eve,  Optics. 

1'MaGERY  may  be  defined  as  the 
similes,  allegories,  and 
figures  as  denote  similitude  or  < 

IMA'GINARY  QUANTITIES",  or  IMPOSSIBLE 
QUANTITIES,  in  Algebra,  arc 
gative  quantities,  or  the  Imaginary  i 
sibie  operation.  The  square  root  of  any  positive  number 
may  be  affected  indifferently  with  the  positive  or  nega- 
tive sign ;  thus  a/9  a7  =  8a;  because  +  3  a  or  —  3  a, 
raised  to  the  square,  equally  produce  9  a*.  But  if  the 
number  or  quantity  is  negative,  the  extraction  of  Its 
square  root  is  impossible,  because  the  square  of  any 
quantity,  whether  positive  or  negative.  Is  essentially  posi- 
tive ;  that  is  to  say,  a  negative  quantity  cannot  be  the 
square  of  any  real  quantity  whatever.  The  i 

press  ions  9.  «/—  *  *»*.  a/  -  »•  Indicate 
which  are  impossible;  and  hence  they  are 
imaginary  expressions.  But  though 
noted  by  these  symbols  have  no  real  values,  tbe  symbols 
themselves  may  have  all  the  algebraic  operations  per- 
formed on  them  which  can  be  performed  on  real  quan- 
titles.  Thus,  y/  —  9  °  y/  9  •  y/^1  —  3  a/  —  1  ;  and 
a/ 4<s*  -  a/—  I-8*a/-  1. 


a/—  A  a* 

slons  are  of  very  frequent  occurrence  in  the 
lysis,  and  sometimes  lead  to  rcults  of  the 
portance,  which  it  would  be  difficult,  if 
to  obtain  In  another  way.   (See  Pcacock't  Algebra.) 
IMAGINARY  ROOTS  OF  EQUATIONS, art- 
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IMAGINATION. 

which  can  only  be  Indicated  by  imaginary  expressions. 
D'Akmbert  first  demonstrated  that  every  imaginary  root 

cf  an  equation  can  be  reduced  to  the  form  a  +■  b  \/ —  I , 
vhrre  a  and  b  are  real  quantities ;  and  from  this  it  It 
pored  that  if  an  equation  hare  a  root  of  the  form  a  + 

W-  U  ^  h*>  alto  another  of  the  form  a  -  b  -  I ;  to 
±il  bnajrinary  rooU  alwayt  enter  au  equation  hy  pairs, 
or  :Vtr  number  i*  alwayt  even. 
IMAGINATION,  in  Metaphysics,  may  be  taid.  in  its 
e,  to  be  synonymous  with  Invention,  denoting 
of  the  mind  by  which  it  either  "  bodict  forth 
of  things  unknown,"  or  produces  original 
thoughts  or  new  combinations  of  ideas  from  material* 
itortd  up  in  the  memory.  It  would  be  vain  to  enumerate 
•  *vitiii«  d«  hnitii>n*  ol  thi>  term,  or  in  attempt  to  give 
neo  tn  abstract  of  the  diversity  of  views  entertained  by 
philosopher!  respecting  the  nature  and  extent  of  Its  opc- 
rjtkKu.  While  some  (and  among  these  Held  and  Audi- 
ton)  limit  the  domain  of  this  faculty  so  far  as  to  teach 
'.bat  it  is  nothing  more  than  a  lively  conception  of  the  ob- 
jects of  sight,  differing  from  conception  only  as  a  part 
'rata  the  whole ;  others,  like  Dugald  Stewart,  place  it  in 
tat  foremost  rank  of  the  mental  faculties,  attributing  to 
us  operation  the  origination  and  development  of  the  sub- 
'Un«*t  and  boldest  thoughts  in  all  the  departments  of 
human  knowledge.  Dr.  Reid's  chapter  on  the  Train  of 
Tioufkt  in  the  Mind  gives  a  vivid  though  simple  picture 
A  the  power  of  the  imagination  ;  while,  at  the  tame  time, 
it  exhibits  a  tolerably  faithful  specimen  of  the  difficulty 
treating  this  subject,  owing  to  a  want  of  precision  in 
'•be  definition  of  the  term.  In  many  philosophical  dls- 
a agination  is  used  as  nearly  synonymous  with 
:  it  should  seem  that  this  is  an  erroneous  ap- 
of  the  term  ;  for,  as  Dugald  Stewart  observer 
ihould  rather  be  considered  as  that  peculiar 
of  association  which  presents  to  our  choice  all  the 
■eat  materials  that  are  subservient  to  the  efforts  of 
toe  former,  and  which  may  therefore  be  considered  as 
"inning  its  groundwork.   See  Association.  Poktky. 

IXA'N.  An  inferior  order  of  ministers  ol  religion  in 
the  Turkish  empire.  The  chief  imAu  of  each  mosque 
1  inum'ul-Haikh)  performs  the  ordinary  civil  functions 
ttiich  in  Europe  have  been  in  most  countries  assigned  to 
parish  priests,  assisting  at  the  circumcision,  marriages, 
tariau.&c.  of  his  parishioners.  He  presides  over  the  as. 
KtnMjr  of  the  faithful  at  the  ordinary  prayers  ;  but  the 
oleum  noon  prayer  on  Friday  is  under  the  superinteud- 
t'-xrf  of  the  Khalib,  a  higher  minister  (who  it  also  called 
frwn  that  circumstance  the  Imam'ul  DJunui,  or  Friday 
lajin).  The  legitimate  successor  of  Mahomet,  In  whom, 
ra  theory,  the  temporal  and  ecclesiastical  government  of 
IkUm  should  reside,  is  termed  Imam  by  way  of  pre-emi- 
nence; but  the  Mussulmans  are  not  agreed  among  them- 
Htci  u  to  the  character  of  this  dignity,  or  as  to  those 
*bo  hare  rightfully  borne  it    The' Persians  reckon 


■  *Are  legitimate  imams,  of  whom  they  believe  the  last 
tMahadi)  to  be  still  living.  (See  Taylor' $  Hist,  of  Mo- 
^xmsdanttm.  cb.  viil.) 
W'BRICATED.  In  Botany,  a  term  used  in  speaking 
f  th<  arrangement  of  bodies,  to  denote  that  their  parts 
b*'  over  each  other  in  regular  order  like  the  tiles  upon 
the  roof  of  a  house  ;  as  the  scales  upon  the  cup  of  some 
"am*:  also  applied  in  speaking  of  the  activation  of  pe- 
tals or  leaves,  to  denote  that  they  overlap  each  other  at 
ihe nurijo  without  any  involution. 

IMBKO'GLIO.  (A  word  borrowed  from  the  Italian 
brogliara,  to  confound  or  mix  together :  whence  the 
Prracb  brouiller  and  English  embroil.)  In  literary  Ian- 
ruajre.  the  plot  of  a  romance  or  a  drama,  wheu  much  per* 
P^ted  and  complicated,  is  said  to  be  an  "  imbroglio." 
Tbe  small  burlesque  theatrical  pieces  so  termed  by  the 
Italians  derive  their  ludicrous  character  from  a  similar 
•r*cies  of  absurdity. 

IMITATION.  (Lat.)  In  Music,  a  species  of  com- 
F^ibon  In  which  each  part  is  made  to  imitate  tbe  other, 
^wetimes  the  motion  or  figure  of  the  notes  is  only  lmi- 
'*Ud,  and  frequently  by  a  contrary  i 
»  called  a  retrograde  nutation,  or 
-anie.  Imitation,  acco 


Imitation,  according  to  M.  Hrossard.  differs  from  a 
/V*"  in  that  the  repetition  must  be  a  second,  third,  sixth, 
wrath,  or  ninth  ;  whereas  in  a  fugue  the  repetition  must 
I*  in  the  unison  fourth,  fifth,  or  octave,  and  the  intervals 
uctlr  the  same  in  the  comes  and  guide. 
IMMR'RSION  (Lat.  Immergo,  /  plunge  under),  in 
Astrouomy,  denotes  the  disappearance  of  any  celestial 
'M*tt  behind  another  or  in  its  shadow.  Thus  in  an 
ttiipse  of  one  of  Jupiter's  satellites,  the  immersion  takes 
Flace  when  the  satellite  disappears  behind  the  body  of  the 
P'-uwt,  or  enters  into  the  planet's  shadow  ;  and  in  an 
°«ultatirm  of  a  planet  or  fixed  star  by  the  moon,  the 
"ntaersion  is  the  disappearance  of  the  star  or  planet 
*hiod  the  body  of  the  moon.  In  like  manner,  the  re- 
*?pearance  of  the  body  it  called  Its  emersion.  The  tmmcr- 
«•■«»  and  emcrtions  of  fixed  stars  occulted  by  the  moon, 

for  correcting  the 


IMPEACHMENT. 

IMMERSION,  BAPTISM  BY,  seems  to  have  been 
the  most  ancient  mode  adopted  in  the  Christian  church. 
The  frfiw  immersion,  in  honour  of  the  three  persons  of 
the  Divinity,  is  mentioned  by  Tertullian.and  prescribed 
in  the  Sacramentary  of  Gregory  the  tireat ;  out  single 
immersion  was  held  valid  by  that  pope,  and  his  decision 
was  rontirmed  by  the  fourth  council  of  Toledo,  a.  t>.  633. 
(Middle's  Christian  Antiquities,  462.) 

IMMOLA'TION.  (Lat.)  A  ceremony  used  In  the 
Roman  sacrifices,  which  consisted  of  throwing  upon  the 
head  of  the  victim  some  sort  of  corn  or  frankincense,  to- 
gether with  the  moot,  or  salt  cake,  and  a  little  wine. 

IMMU'NITY.  In  Jurisprudence,  legal  freedom  from 
any  legal  obligation.  Thus  the  phrase  "  ecclesiastical  im- 
munities" comprehends  all  that  portion  of  the  rights  of 
the  Church,  in  different  countries,  which  consists  In  tho 
freedom  of  its  members,  or  of  its  property,  from  burdens 
thrown  by  law  on  other  classes. 

I'MFACT.  tLat.  implngo.  I  impinge  on  any  thing.) 
In  Mechanics,  the  instantaneous  action  of  one  body  on 
another  to  put  it  in  motion.  If  the  body  moves  in  the  di- 
rection of  the  stroke,  the  impact  was  direct ;  if  in  a  dif- 
ferent direction,  the  impact  was  oblique. 

IMPA'GES.   (Lat.)    In  Architecture, a  word  usually 


IMI'A'LEMENT. 


tier.iiury,  me  aisision  oi  a 


shield  paJewise.  when  the  shield  is  said  to  be  party  per 
pale.  Impalement  per  baron  etfime  is  the  division  which 
takes  place  on  marriage  ;  when  the  husband's  coat  is 
borne  on  the  dexter  side  of  the  pale,  and  the  wife  s  cn 
tbe  sinister.  Formerly,  tbe  husband's  and  wife's  arms 
were  implied  by  dimidiation  ;  that  Is,  the  dexter  half  of 
the  husband's  coat  impaled  with  the  sinister  half  of  the 
wife's:  and  this  inconvenient  mode  of  marshalling  was 
pursued  in  French  heraldry  down  to  tbe  period  of  the 
Revolution. 

Impalement.  A  species  of  punishment  formerly  in 
use  among  the  Turks  and  some  barbarous  nations,  which 
consisted  in  thrusting  a  stake  through  the  body,  and  thus 
leaving  the  victim  to  a  lingering  death.  Instances  are 
on  record  of  persons  enduring  this  horrid  torture  for  se- 
veral days  before  death  released  them  from  agony.  (See 
Sham's  Travels  in  Barbary.) 

IMPANA'TION,  in  Theology,  otherwise  termed  As. 
sumption,  signifies  the  substantial  union  of  the  body  and 
blood  of  Christ  with  the  elements  of  the  eucharist  with- 
out a  change  in  their  nature.  The  word  appears  to  be 
first  used  in  the  controversy  about  the  real  presence  In 
the  1 1th  century,  and  to  be  applied,  by  the  supporters  of 
transubstantlation,  to  the  less  material  doctrine  of  Beren- 
md  bis  followers.  It  has  since  been  objected,  by 
Catholics,  to  the  Lutheran  theory,  that  it  revived 
the  old  error  of  tmpanation.  The  supporters  of  the 
opinion  of  Bercngarius  were  sometimes  termed  Adessc  - 
narii ;  from  the  word  adessc,  to  be  present. 

IMPA'RLANCE.  (Fr.  parler,  to  speak.)  A  mode  of 
delaying  proceedings  in  a  civil  action  by  petition  to  the 
court  for  further  time.  General  imparlance  was  to  the 
next  term  ;  special  imparlance  to  a  specified  day,  which 
might  be  in  the  same  term.  The  practice  of  imparlance 
appears  to  be  abolished  by  2  W.  4.  c.  39.,  except  as  to 
actions  i 
act. 

IMPASTA'TION.  In  Sculpture,  the  mixture  of  differ- 
ent matters  bound  together  by  means  of  cements  capable 
of  relisting  the  action  of  fire  or  air. 

IMPEA'CHMENT.  (From  the  Latin  impetere,  to 
prosecute.)  A  species  of  process  against  persons  accused 
of  treason,  or  high  public  crimen  and  misdemeanours  of 
an  inferior  description.  The  first  regular  Instances  of 
this  proceeding  appear,  according  to  Mr.  Hatsell,  on  the 
rolls  of  parliament  in  the  latter  end  of  the  reign  of  Ed- 
ward 1 1 L  Before  that  time  I 
ciscd  a  high  but  irregular  jurisdiction  over  i 
at  the  prayer  of  the  crown  or  of  private  persons.  But  in 
the  rase  ol  Richard  Lyon,  1376,  we  first  find  the  Commons 
appearing  in  their  public  capacity  as  prosecutors :  and 
several  similar  Instances  occur  In  tbe  course  of  tbe  fol- 
lowing century.  But  from  the  reign  of  Henry  VI.  to 
that  of  James  I.  impeachments  seem  to  have  fallen  into 
disuse;  bills  of  attainder,  and  prosecutions  in  tbe  Star 
Chamber,  having  been  prosecuted  iu  their  stead.  In  the 
seventeenth  year  of  James  I.  this  form  of  proceeding  was 
revived  against  Sir  Giles  Mcmpesson  for  having  pro- 
cured Illegal  patents,  and  from  that  time  to  the  present 
has  been  the  regular  constitutional  form  of  accusation 
for  state  offences.  The  form  of  the  accusation  exhibited 
by  the  Commons  is  styled  the  articles  of  impeachment. 
It  is  an  undoubted  right  of  the  Commons  to  exhibit  such 
articles  against  a  peer  for  treason,  or  any  other  high 
crimes  and  misdemeanours  ;  but  it  has  been  doubted 
whether  the  Lords  have  jurisdiction  in  capital  cases  over 
a  commoner  in  this  proceeding.  In  one  instance  (in 
1681)  they  refused  to  do  so,  but  have  iu  several  other 
instances  admitted  their  competency.  Managers  are  np- 
the  Commons  to  conduct  the 
In  case  of  an  I 
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treason,  it  is  usual  to  address  the  crown  to  appoint  a  lord 
~  i  steward ;  but  the  appointment  of  such  an  officer 
not  seem  essential  to  the  conduct  of  an  impeach- 
By  IS  h  13  W  3.  c.  S.  it  is  enacted  that  a  pardon 
the  great  seal  shall  not  be  pleadable  to  an  impearh- 
Thls.  however,  does  not  deprive  the  king  of  his 
of  pardoning  after  conriction.  It  was  de- 
n  the  impeachment  of  Warren  Hastings,  that 
this  proceeding  in  the  Lords  is  not  put  an  end  to  by  the 
prorogation  or  dissolution  of  parliament ;  and  an  act  was 
passed  to  prevent  prorogation  or  dissolution  from  having 
the  effect  of  putting  a  stop  to  the  previous  proceedings  In 
the  House  of  Commons.  Judgment  on  Impeachment 
must  proceed  on  the  same  cTidence  which  would  be  re- 
quired In  the  ordinary  courts  of  justice ;  in  which  respect 
this  i>roceeding  differs  from  that  by  bill  of  attainder. 

IMPE'NETRABI'LITY.  In  Physics,  one  of  the  es- 
sential properties  of  matter  or  body.  It  is  a  property 
Inferred  from  invariable  experience,  and  resting  on  this 
incontrovertible  fact,  that  no  two  bodies  can  occupy  the 
same  portion  of  space  In  the  same  instant  of  time.  Im- 
penetrability, as  respects  solid  bodies,  requires  no  proof ; 
it  Is  obvious  to  the  touch.  With  regard  to  liquids,  the 
property  may  be  proved  by  very  simple  experiments. 
Let  a  vessel  be  filled  to  the  brim  with  water,  and  a  solid 
incapable  of  solution  in  water  be  plunged  into  it ;  a  por- 
tion of  the  water  will  overflow  exactly  equal  in  bulk  to 
the  body  immersed.  If  a  cork  be  rammed  hard  into  the 
neck  of  a  phial  full  of  water,  the  phial  will  burst,  while  its 
neck  remains  entire.  The  disposition  of  air  to  resist  pe- 
netration may  be  illustrated  In  the  following  way :  —  Let 
a  tall  glass  vessel  be  nearly  filled  with  water,  on  the  sur- 
face of  which  a  lighted  taper  Is  set  to  float.  If  over  this 
glass  a  smaller  cylindrical  vessel,  likewise  of  glass,  be 
inverted  and  pressed  downwards,  the  contained  air  main- 
taining its  place ;  the  internal  body  of  the  water  will  de- 
scend, while  the  rest  will  rise  up  at  the  sides,  and  the 
taper  will  continue  to  burn  for  some  seconds,  encompassed 
by  the  whole  mass  of  liquid.  {Leslie's  Elements  of Na- 
tural Phihuophy.) 

IMPE'N NATES,  Impennes.  (Lat.  In,  and  penna,  a 
wing. )  The  name  of  a  tribe  of  swimming  birds,  having 
short  wings  covered  with  feathers  resembling  scales. 
The  penguin  (Aptenodytes)  is  a  good  example  of  thts 
group. 

IMPE'RATIVE  MOOD.  (Lat.  Impero,  I  command.) 
That  form  of  the  verb  which  denotes  command,  entreaty, 
or.  In  general,  desire.   See  Grammar. 

IMPE'RFECT  CADENCE.  In  Music.  See  Caoesck. 

IMPE'RFECT  CONCORDS.  In  Music,  such  as  are 
liable  to  change  from  major  to  minor,  or  the  contrary,  as 
are  thirds  and  sixths ;  still,  however,  not  losing  their 
comonancy. 

IMPE'RFECT  NUMBER.  A  perfect  number  is  one 
whose  aliquot  parts,  added  together,  make  a  sum  equal 
to  the  number  Itself .  An  imperfect  number.  consequently, 
is  one  such  that  the  sum  of  Its  aliquot  parts,  or  divisors, 
is  not  equal  to  the  number  itself.  Thus  12  is  an  imper- 
fect number ;  for  the  stun  of  its  divisors,  1, 3, 3, 4,  6,  Is  16, 
which  Is  greater  than  li. 

IMPE'RFECT  TENSE.  In  Grammar,  that  modifi- 
cation of  a  verb  which  expressses  that  the  action  or  event 
of  which  we  speak  was  at  a  certain  time  to  which  we 
refer  in  an  unfinished  state.  This  is  in  English  designated 
by  the  auxiliary  "  was,"  joined  with  the  present  participle. 

IMPE'RIAL.  (Fr.)  In  Architecture,  a  species  of 
dome  whose  profile  is  pointed  towards  the  top  and  widens 


a  curve  of 


flex- 


ure. 

IMPE'RSONAL  VERB8.in  Grammar,  arc  those  used 
only  in  the  third  person ;  as  i{*#t«,  licet,  it  is  latrful. 
It  Is  quite  clear  that  every  verb,  whether  active  or  passive, 
must  have  a  necessary  reference  to  some  noun,  either 
expressed  or  understood,  for  its  nominative  ;  and  hence 
the  doctrine  of  impersonal  verbs  has  been  Justly  rejected 

5'  the  best  grammarians,  both  ancient  and  modern.  See 
RAMMAR. 

IMPKTI'GO.  (Lat.  impetlre,  to  infest.)  An  eruption 
of  small  pustules,  sometimes  called  the  moist  tetter  :  the 
vesicles  discharge  an  acrid  ichor.  Something  of  this  kind 
i»  often  produced  by^rticular grades,  where  irritating 

ointments,  and  occasionally  the  nitrated  mercurial  oint- 
ment much  diluted,  are  useful.  Harrow  gate  water  and 
baths  have  been  recommended,  and  mild  aperients.  The 
eruption  is  not  contagious. 

I'MPETUS.  (Lat.  force.)  In  Mechanics,  the  same 
with  momentum  or  force.  Impetus,  in  Gunnery,  is  the 
altitude  through  which  a  heavy  body  must  fall  to  acquire 
a  velocity  equal  to  that  with  which  the  ball  is  discharged 
from  the  piece. 

1'MPLEMENTS,  AGRICULTURAL.  Almost  all 
the  operations  of  agriculture  may  be  performed  by  the 
plough,  the  harrow,  the  scythe,  and  the  flail ;  and  these 
are  the  sole  Implements  in  the  primitive  agriculture  of 
all  countries 


pieuieiu»  in  uir  |irimiuve  ayniuuuie  ui 
With  the  progress  onmprovemcnt^how- 


IMPRIMATUR. 

more  remarkable  of  which  are  the  drill-plough,  ths 
horse-hoe,  the  winnowing  machine,  the  threshm* 
machine,  the  hay-making  machine,  and  the  reaping  ma- 
chine. The  object  of  all  these  implements  and  machine* 
is  to  abridge  human  labour,  and  to  perform  the  different 
operations  to  which  they  are  applied  with  a 
degree  of  rapidity  and  in  a  mi 

P  M  P  LE  ME  NTS,  HORTICU'LTURAL. 
sential  implements  of  horticulture  are  the  spade  i 
pruning  knife.  The  rake  might  be  added,  but  it  eon  be 
done  without ;  because  if  seed  be  sown  on  a  rough  sur- 
face, It  may  be  covered  by  beating  that  surface  smooth 
with  the  spade ;  and  if  on  a  smooth  surface,  it  may  be 
covered  by  scattering  with  the  spade  a  very  thin  sprink- 
ling of  earth  over  (t.  Even  the  pruning  knife  might  bo 
dispensed  with ;  because  culinary  vegetables  might  bo 
pulled  up  by  the  roots,  or  cut  on  at  the  surface  of  the 
ground  with  the  spade ;  and  fruit  trees  will  produce  crop t 
without  pruning,  as  by  disbudding  and  thinning  with  the 
finger  and  thumb  as  large  fruit  may  be  grown  as  evtr  will 
be  produced  by  the  use  of  the  knife.  It  must  be  confessed, 
however,  that  the  knife  and  the  rake  are  very  nearly  es- 
sential instruments  of  horticulture.  With  the  progreis 
of  horticulture  a  great  number  of  Implements.  Instru- 
ments, utensils,  and  machines  have  been  brought  into 
use.  Of  these  may  be  mentioned  the  hoc  for  stirritg 
the  soil  and  cutting  up  weeds  ;  and  this  implement  on  s 
larger  scale  In  warm  countries  is  used  as  a  substitute  for 
the  spade.  The  watering  pot  In  modern  gardening  is  an 
Important  utensil,  and  the  syringe  a  machine  that  e&u 
scarcely  be  dispensed  with.  In  the  forcing  department, 
we  have  the  thermometer,  the  hygrometer,  and  variou* 
contrivances  for  supplying  and  regulating  beat,  admitting 
or  excluding  air,  and  producing  artificial  vapour  or  rain. 

IMPLICATION.  (Lat.  implies /ewe**.)  IoLsw, 
an  inference  necessarily  arising  from  something  declare!. 
Thus  contracts  are  said  to  be  either  express  or  implied. 

V  (*r  ■  (~*o  \  T  R  A  CT 

IMPLU'VIUM.  (Lat.)  In  Ancient  Architecture,  the 
outer  part  of  the  court  of  a  house  which  was  exposed  tt> 
the  weather.  In  the  summer  time  It  was  the  practice  to 
stretch  an  awning  over  it. 

IMPO'NDERABLE  SUBSTANCES.  Heat,  light, 
electricity,  and  magnetism  are  so  called,  being  supposed 
to  depend  upon  very  subtile  forms  of  matter  of  Inappre- 
ciable weight. 

IMPORTS  AND  EXPORTS.  The  articles  Imported 
into  and  exported  from  a  country.  ,  See  Commerce. 

IMPO'SING  (Fr.  imposer).  in  Printing,  Is  the  ar- 
rangement of  the  pages  of  a  sheet  upon  the  imposing 
stone  in  their  proper  order,  so  that  when  printed  and  the 
sheet  folded  they  will  follow  each  other  consecullvelj ; 
putting  the  furniture  about  them,  with  the  chase ;  and 
wedging  them  up,  so  as  to  be  ready  to  print.. 

IMPOSITION  OF  HANDS 
upon).  Is  muinta 
as  conformable  to  l 
earliest  ages,  in  which 
of  priests  and  deacons  are  si . , 
pauied  with  the  performance  of  this  i_ 
ft*,  the  apostles  lay  their  hands  on  those  appointed  to  \  c 
deacons ;  in  Acts  vlii.  and  xfx.,  the  converts  who  Iwi 
been  already  baptized  by  Philip  and  John  are  In  the  same 
manner  confirmed  by  Paul  and  the  other  apostles. 

IMPOSSIBLE  QUANTITY   See  Imaoikar\  Qcas- 

TtTY. 

I'MPOST.  (Lat.  impono,  /  lay  on.}  In  Architec- 
ture, the  capital  of  a  pier  or  pilaster  which  receives  an 
arch.  The  impost  vanes  with  the  order  whereto  it  Is  sp- 
plied.  Sometimes  the  whole  of  the  entablature  serves  ai 
an  Impost  to  an  arch.  The  term  Is  applicable  to  any  sup- 
porting piece.  Impost  Is  also  frequently  used  as  synonj- 
mous  with  tax  or  public  burden. 

IMPRE'SSION.  (Lat.  imprtmo.  /  press  upon  )  In 
the  Fine  Arts,  the  sensation  on  the  mind  which  is  excited 
by  •  work  of  art.  The  word  Is  alto  used  to  denote  a  copy 
or  an  engraving  drawn  off  from  the 
which  the  subject  is  engraved. 

IMPRE'SSMENT.   The  forcible  levying  of  i 
for  the  king's  service  at  sea. 

is  a  branch  of  the  king  s  prerogative.  It  Is  mentioned  in 
the  statute  2  Richard  I.  c.  4.  as  a  recosmlxed  uaase.    *  s 


as  to  i>e  reauv  to  print.. 
F  HANDS  i Lat.  impono.  /  pter- 
in the  English  and  otner  church... 
,  apostolic  practice  and  that  of  the 


lietl  usage.  >»- 
from  It  by  parti- 
cular statutes.  The  officer  Impressing  acts  under  an 
impress  warrant  for  that  especial  purpose  ;  but  the  re- 
gularity of  this  instrument  is  carefully  watched  by  the 
courts,  and  criminal  informations  have  been  also  granted 
against  officers  guilty  of  unnecessary  severity  or  acts  of 
private  malice  in  carrying  It  Into  execution.  (See,  for 
arguments  in  favour  of  maintaining  this  practice.  Quart. 
Rev.  vol.  xlix.  p.  496,  Ac. ;  against,  Wealth  of  Kattou. 
M'Culloch's  ed.,  note  xli.) 

IMPRIMATUR.  (Lat.  let  it  {the  book)  be  printe  /.) 
The  term  applied  to  the  privilege  which,  in  countries 
subjected  to  the  censorship  of  the  press,  must  be  grant<-i 
by  a  public  functionary  appointed  for  the  purpose  befcrt 
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IMPRINT. 

m  book  can  be  printed.  Thit  font 
InWufa  book.  printed  in  the  ICth 

iiEiTmitir*.  especially  in 
Batumi  to  find  on  the  title-page 
waded  to  public  favour  by  the  I 
"  iaprimatur"  of  the  principal. 

IMPRl'NT.  (Fr.  imprimcr.)  The  designation  of  the 
Hart  where,  by  wham,  and  when  a  book  is  published, 
always  placed  at  the  bottom  of  the  titiw.  Among  the 
r-r\r  pnnterf  it  was  inserted  at  the  end  of  the  book,  and 
u  wjrleJ  the  colophon.  Br  the  act  99  Geo.  3.  c.  79.,  evenr 
fritter  it  obliged  to  affix  his  name  and  residence  to  each 
vtide  he  shall  print,  and  if  it  consists  of  more  than  one 
te*f,  then  upon  the  first  and  last  leaves,  under  a  heavy 
parity ;  but  there  are  some  exceptions. 

IXPKO'MPTU.  (Lat.  m  readiness.)  In  Literature, 
orthortand  pointed  production  supposed  to  be  brought 
ferth  «  the  spur  of  the  moment ;  generally  of  an  epl- 
p aromatic  character. 

^MPRO'PKR  FRACTION.  In  Arithmetic  and  Alge- 

t.ijn.  its  denominator. 

IMPROPRIATION,  in  Law,  is  where  the  tithes, 
rXw,  or  other  ecclesiastical  dues  of  a  parish  arc  in  the 
-»oi  of  a  layman.    The  religious  societies  having,  at 

by  which  they  were  dissolved  to  give  that  property  ab- 
Matrly  to  the  king,  by  whom  it  was  granted  out  to  lay 
proprietors.  In  common  language,  such  benefices  are 
*Ud  to  be  imprtrpr t  ated  as  are  in  the  hands  of  laymen ; 
«<*h  t>  are  held  by  spiritual  corporations,  sole  or  aggre- 
£»t*.  ire  termed  appropriated, 

I'MPROVISATO'RE.  (Lat.  improriso,  unforeseen- 
it-  **ptemcditatedly.)  An  Italian  word,  signifying  a 
\r?vm  who  has  the  talent  of  composing  and  reciting  a 
wit* of  verses  on  a  given  subject  immediately  and  without 
i  rwjediution.  This  peculiar  talent,  thus  restricted,  ap- 
\"m  to  belong,  almost  exclusively,  to  the  Italian  lan- 
rne*  and  people.  Much,  no  doubt,  of  the  facility  of  these 
'  Wttrisatori.  which  appears  almost  preternatural  to  one 
oavrostomed  to  bear  them,  arises  from  the  peculiar 
eue  and  flexibility  of  their  language,  and  its  richness  in 
Hsrmes.  But  this  circumstance  will  not  wholly  account 
for  so  singular  a  national  faculty ;  for,  about  the  time  of 
toe  revival  of  letters,  Italy  possessed  improvisator!  In 
U10  **  well  as  Italian.    Many  poets  have  enjoyed  con 


INCEPTIVE. 


The  blood  royal  of  the  Incas  Is 
be  so,  among  the  Indians  of  the 


day  ;  and  Tupac 


ho  carried  ou  a  long  and  nearly  successful  In- 
surrection against  Spain  In  the  latter  part  of  the  last 
century,  professed  to  W  descended  from  them. 

IN  C,€NA  DOMINI.  (Lat.  at  the  Lord's  Supper. ) 
Tho  name  of  a  celebrated  pApal  bull,  containing  a  col- 
lection of  extracts  from  different  constitutions  of  the  popes, 
comprising  those  rights  which,  since  the  time  of  Gregory 
VII.,  have  been  uninterruptedly  claimed  by  the  Roman 
see,  and  a  proclamation  of  anathema  against  all  who  vio- 
late them.  It  was  annually  read  on  Holy  Thursday, 
whence  it  receives  its  name  ;  but  lately  on  Faster  Monday. 
The  sects  of  heretics  are  cursed  in  it  by  their  several  de- 
tonations. A  copy  of  the  bull  Is  hung  up  at  the  door  of 
the  churches  of  St.  Peter  and  St.  John  Lateran  ;  and  all 
patriarchs,  primates,  bishops,  Ac.,  are  required  to  have 
It  read  once  or  more  annually  in  their  churches. 

ISCANDE'SCENCE.  (Lat.  In,  and  candere,  to  be 
warm.)  The  luminosity  exhibited  by  a  substance  when 
heated  up  to  a  certain  point. 

INCANTA'TlON.  (Lat.  In,  and  canto,  /  ting.)  A 
form  of  words  combined  with  certain  ceremonies  and 
mixtures  of  heterogeneous  substances  used  by  the  all- 


owable celebrity  In  their  day  from  their  success  In  this 
node  of  composition  ;  but  we  are  not  aware  that  an 


s*  Any  of 

acquired  a  permanent  celebrity,  although 
•n  from  their  recitation.    Tuscany  and 


r>rfmi.  Germany  is  said  to  have  1 
^Kotlsatrice,  Anna  Louisa  Karsch. 
f^uoo  why  the  term  Improvisation 
•fpied  to  the  delivery  of  unpremcd 


tS>-  Venetian  States  have  been  most  famous  for  the  pro- 
i  rtionof  improvisatori,  especially  Sienna  and  Veroua; 
in  which  latter  city  the  talent  seems  to  have  been  per- 
petuated by  succession.  The  chevalier  Bernardino  Per- 
W8,  the  most  famous  of  all  these  reciters,  was  of  Sienna : 
flourished  in  the  first  half  of  the  17th  century,  lie  is 
■ri  to  have  possessed  unbounded  erudition,  ana  to  have 
***b  able  to  pour  forth  extempore  poetical  essays  on  the 
^xt  abttruie  questions  of  science.  There  have  been 
manr  distinguish  d  females  possessed  of  tills  talent  (lm- 
Fonsatrici).  Gorilla,  the  most  celebrated  of  them,  was 
of  Pittoia  in  Tuscany.  She  was  the  original  of  Madame 
St*eV»Corinne.  She  received  in  1 776  the  laureate  crown 
a  Rome,  an  honour  which  had  also  been  accorded  to 
Perfecti.  Germany  is  said  to  have  produced  one  noted 

There  appears  no 
should  not  also  be 
discourses  in 

P5»  It  Is  the  exertion  of  a 
I  the  time  manner  by  habit 
^ri»»ble  by  those  not  accustomed  to  witness  iU  exercise. 
» >».  however,  much  more  general.  The  North  American 
Mian*  are  represented  to  possess  it  in  a  high  degree. 
|n  Europe,  it  is  most  generally  to  be  found  in  the  pulpit. 
Public  secular  oratory  of  this  unpremeditated  description 
u  far  more  common  In  England,  and  the  power  much 
more  tedulously  cultivated,  than  in  any  Continental  coun- 

Sr-  (See  Forsyth's  Italy;  Ed.  Rev.  vol.  xxii. ;  Encyc. 
rtr.) 

IN  AU'GTJR  A'TION  (Lat.  Inaugurare,  to  take  omens), 
ess  originally  applied  to  the  Roman  ceremony  of  ad- 
Qui  loo.  to  the  college  of  augurs,  or  soothsayers,  or  to  the 
election  of  a  proper  site  for  the  erection  of  temples  or 
uher  national  edifices  ;  but  it  afterwards  received  a  more 
r  -tended  signification,  and  Is  now  used  in  a  sense  nearly 
•}«H»ymous  with  the  consecration  of  a  prelate,  or  the 
^ws/kw  of  a  king  or  emperor.  It  means  also  an  ' 
•lotion  to  any  office  with  certain  ceremonies. 


'  Hon  to  any  office  with  certain  ceremonies. 
INCA,  or  VNCA.   A  name  given  by  the  Indians  of 
»pc*ot  Peru  to  their  kings  and  princes  of  the  blood, 
fbs  empire  of  the  Incas,  founded,  according  to  tradition. 


LJ  the  celebrated  Manco  Capac,  extended  over  the  tab 
-yd  of  the  Andes,  from  Pasto  to  the  neighbourhood  of 
Chili,  as  well  as  the  low  lands  on  the  coast.  It  was  de. 
"tt'jred  by  the  Spaniards  under  Pixaxro  and  Altnagro 


INCARCERATION.  (Lat.)  Literally, I 
In  Surgery,  this  term  is  generally  applied  to  ruptures  or 

hernia',  w  itti  the  ».iine  nx  ,>iuiil'  .in  *tran%uinttun  ,  tint .  M  - 
cording  to  Scarpa,  an  incarcerated  hernia  is  that  in  which 
the  course  of  the  intestinal  matter  Is  Interrupted  without 
any  considerable  Injury  of  the  bowel  itself;  whereas  in 
strangulated  hernia  the  vitality  of  the  bowel  Is  affected, 
or  there  Is  organic  Injury  of  its  coats.  The  functions  of 
the  merely  incarcerated  intestine  are  healthily  resumed 
upon  its  return  Into  the  abdomen,  which  is  not  the  case 
where  true  strangulation  has  taken  place. 

INC ARN A'TION.  (Lat.  wo,  flesh.)  A  word  in 
common  use  among  theologians  to  express  the  union  of 
the  Godhead  with  the  Manhood  in  Jesus  Christ.  St. 
John  says,  "  The  Word  was  made  flesh,  and  dwelt  among 
us ;"  a  text  sufficiently  explicit,  when  coupled  with  other 
expressions  respecting  the  divine  nature  of  the  Word,  to 
maintain  the  doctrine  of  the  incarnation  among  the  vast 
majority  of  the  Christian  world.  But  the  subtle  inquiries 
» hich  men  have  Instituted  into  the  manner  and  nature 
of  this  union  have  given  rise  to  many  varieties  of  opinion, 
and  to  many  sects  which  have  Incurred  the  reproach  of 
heresy.  Not  the  Soclnlans  only,  but  the  A  riant  and 
Sabellians  also,  are  led  necessarily  by  their  premises  Into 
heterodoxy  upon  this  point ;  the  Nestoriani,  however,  and 
Eutychlans,  may  be  considered  the  principal  sects  which 
have  joined  an  orthodox  belief,  as  to  the  relations  of  the 
three  persons  of  the  Trinity  one  to  the  other,  with  pecu- 
liar conceptions  of  the  manner  of  the  union  of  the  two 
natures  in  Jesus  Christ.   (See  the  respective  articles.) 

The  real  manner  of  this  union,  or  indwelling  of  the  God 
In  the  Man,  Is  allowed  to  be  a  mystery  such  as  cannot  be 
fully  apprehended  by  the  human  intellect.  It  Is  easier  to 
point  out  the  errors  which  beset  its  investigation  than  to 
express  in  words  the  true  doctrine.  The  phrase,  "  The 
Word  was  made  flesh,"  cannot  imply  that  the  divinity 
was  lost  and  annihilated  in  becoming  flesh ;  nor  that  it 
changed  Its  own  nature  and  was  turned  into  humanity. 
In  either  of  these  cases,  Christ  would  cease  to  be  a  divine 
being  while  on  earth.  Nor  did  the  G<.dhead  inspire  the 
Manhood  after  the  manner  in  which  the  Prophets  had 
"  in  earlier  times  ;  for  the  terms  applied  to 


been  inspired  in  earlier  times  ;  for  the  terms  applied  to 
Christ  are  of  a  very  different  kind.  Nor.  on  the  other 
hand,  could  the  humanity  be  lost  and  absorbed  In  the 
divinity,  which  would  seem  to  destroy  the  sympathy  with 
which  the  man  Christ  regarded  mankind,  upon  which  so 
much  of  the  superstructure  of  his  religion  is  raised. 

INCE'NDIARY.  ( Lat.  incendo.  7 bum  )  Literally, 
one  who  sets  fire  wilfully  to  a  building  or  stores  ;  but  it 
is  used  also  in  a  metaphorical  sense  for  any  political 
agitator  who  seeks  to  inflame  the  minds  of  the  people. 
See  Abson. 
INCBNSB.  See  Fkankincthsk. 
INCE'PTIVE.  (Lat.lnciplo,  I  begin.)  A  word  used 
by  Dr.  Wallis  to  express  such  moments  or  first  principles 
as,  though  possessed  of  110  magnitude  themselves,  have 
yet  the  power  of  producing  It  by  being  extended  or  en* 
Iarged.  Thus  a  point  or  a  line,  though  the  former  has 
no  proper  magnitude  and  the  latter  no  breadth,  are  both 
saitlto  be  incentive  of  enlargement.  In  the  Latin  language 
inceptive  or  inchoative  verbs  (the  latter  term  being  de- 
rived from  the  Lat.  inchoare,  to  begin)  are  those  which, 
according  to  grammarians,  are  characterised  by  the  ter- 
mination sco  or  scor  added  to  their  primitives,  and  are 
expressive  of  a  commencement  of  increase  or  augment- 
ation of  the  qualities  indicated  by  the  words  from  which 
they  are  derived :  as  augrrc,  to  Increase ;  avgetcere,  to 
begin  to  increase :  pattcre,  to  be  pale ; 
pale. 
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INCERTUM  OPUS. 

INCE'RTUM  O'PUS.  (Lat.)  In  Ancient  Archi- 
tecture, a  species  of  walling  whose  face  exhibits  an  ir- 
regularly formed  masonry,  not  laid  in  horizontal  courses. 

INCH.  A  measure  of  length ;  the  twelfth  part  of  a 
foot. 

Inch.  A  won  I  used  as  a  prefix  to  certain  small  Scottish 
Islands,  as  Inch-Keith,  Inch-Ganrie.  It  is  derived  from 
the  old  Irish  or  Gaelic  word  inis,  signifying  an  island. 

I'NCIDENCE.  (Lat.lncido.///«i»po«.)  The  meet- 
tng  of  one  body  with  another.  The  term  angle  of  incidence 
Is  used  by  writers  on  mechanic*  and  optics  in  different 
senses.  Thus,  in  the  case  of  a  body  striking  against  a 
plane,  the  angle  of  incidence  Is  by  some  understood  to 
signifr  the  angle  formed  by  the  line  in  which  the  body 
moved  with  a  straight  line  perpendicular  to  the  plane ; 
while  others  use  the  terra  to  denote  the  angle  which  the 
line  of  incidence  makes  with  the  plane  itself.  When  light 
or  any  elastic  body  is  reflected  from  a  surface,  the  angle 
of  incidence  is  equal  to  the  angle  of  reflection  ;  and  in 
the  case  of  refraction,  the  sine  of  the  angle  of  incidence 
has  to  the  sine  of  the  angle  of  refraction  a  constant  ratio. 

I'NCIDENT.  In  Law,  something  necessarily  apper- 
taining to  and  depending  on  another,  which  is  termed 
the  principal. 

INCINERA'TION.  (Lat.  incinero,  I  reduce  to  ashes  ) 
The  combustion  of  organic  substances  for  the  purpose  of 
obtaining  their  ashes  or  incombustible  residue. 

INCI'SORS.  Incisures.  (Lat.  incido,  /  cut.)  The 
teeth  implanted  In  the  intermaxillary  bones  of  the  upper 
jaw,  and  in  the  corresponding  place  in  the  lower  jaw.  and 
which  are  generally  shaped  for  the 


the  plane  from  the  perpendicu 
BC.  Suppose  a  load  to  be  pl« 
on  the  plane  at  1),  and  let  it 


INCOMMENSURABLE. 

all  chords  of  the  same  circle  to  the  lowest  point  ars 
equal,  and  equal  to  the  time  tho  body  would  take  to  fall 
through  a  height  equal  to  the  diameter  of  the  circle. 

.  Thus,  let  A  B  be  the  diameter,  and  C  B, 
I)  B,  and  E  B  chords  of  a  circle ;  the  time 
a  heavy  body  would  consume  in  falling  ver- 
tically through  the  diameter  is  the  same  u 
that  in  which  it  would  roll  down  the  In- 
cllnedplaneCB.orDB.orEB.  In  other 
bodies  placed  at  A,  C,  1),  and  I.,  anil 
ined  at  the  same  Instant  to  the  action 


coarsely  dividing  the  food. 

— ■  ■  J      mm  ■  —  mmm  mm     m  mm  v     *  w  ^m  w 

INCLINA'TION.  (Lat.)  A  term  of  frequent 
rence  in  geometry,  mechanics,  physics,  and  astronomy. 
It  is  In  all  cases  measured  by  an  angle.  Thus,  the  in- 
cl  i  nation  of  the  orbit  of  a  planet  Is  the  angle  between  the 
plane  of  its  orbit  and  the  plane  of  the  ecliptic.  In  the 
history  of  geometry,  the  problem  qf  inclination*  Is  a  sub- 
ject that  was  treated  of  by  Apollonius  in  two  books, 
which  are  lost,  but  of  which  a  description  has  been  given 
by  Pappus.  The  problem  proposed  was  this  .  **  To  insert 
a  straight  line  01  a  given  magnitude,  and  tending  to  a 
given  point,  between  two  lines  which  are  given  by  posi- 
tion."  The  problem  was  restored  by  Marinas  Ghetaldus  ; 
and  various  other  investigations  have  since  been  given  by 
the  method  of  the  ancient  analysis. 

INCLl'NED  PLANE.  One  of  the  five  simple  me- 
chanical powers.  The  theory  of  the  inclined  plane  is 
easily  deduced  from  the  decom position  of  forces.  Let 

A  C  be  the  position  of  the  plane, 
B  C  Its  altitude,  and  A  B  the  ho- 
rizontal distance  of  the  foot  of 
I  from  the  perpendicular 
idaccd 
be 

required  to  determine  the  rela- 
tion between  its  whole  weight 
and  its  tendency  to  descend 
along  the  plane.  Let  D  E  denote  the  vertical  pressure 
of  the  weight,  and  decompose  this  Into  D  P  parallel  to 
the  plane,  and  F  E  perpendicular  to  it ;  and  complete 
the  parallelogram  F G.  Now  the  part  FE  is  supported 
by  the  resistance  of  the  plane ;  there  remains,  therefore, 
only  the  force  represented  by  F  D  to  urge  the  descent  of 
the  weight  along  the  plane.  But  the  triangle  D  FE  is 
obviously  similar  to  CB  A,  and  therefore  U  F  is  to  D  E 
as  C  B  to  C  A  ;  that  Is,  the  force  of  descent  along  the  plane 
is  to  the  whole  weight  of  the  body  as  the  height  of  the 
plane  to  its  length,  or  as  the  sine  of  iU  elevation  is  to 
radius.  The  force,  therefore,  which  is  required  to  raise 
a  body  along  the  plane.  Is  less  than  that  which  is  required 
to  raise  It  perpendicularly  In  the  same  proportion. 

This  fundamental  proposition  was  first  demonstrated 
by  Stcvinus  of  Bruges,  but  by  a  very  different  process  of 
reasoning.  He  supposed  a  chain  or  chnplct  composed  of 
equal  links  to  be  thrown  over  the  triangle  A  B  C,  and  the 
two  ends  to  be  united  a  litUe  below  the  base  A  B.  It  is 
evident  that  this  chain  would  remain  at  rest,  for  on 
altering  its  position  each  link  would  be  succeeded  by 
a  similar  one  in  the  same  situation  ;  and  If  it  began  to 
move  of  itself  it  would  move  forever,  a  supposition  which 
is  absurd.  Hut  the  part  below  the  ha«e,  being  suspended 
equally  at  both  extremities,  is  evidently  lna  state  of  equi- 
librium .  therefore  the  part  which  hangs  along  the  per- 
pendicular BO  must  balance  the  part  lying  along  the 
inclined  plane  ;  and  the  weights  oi  these  two  parts  being 
as  their  lengths,  it  follows  that  a  weight  placed  on  the 
plane  is  to  the  force  required  to  sustain  It  as  the  length 
of  the  plane  to  its  height. 

There  are  two  pro|>ertie<t  connected  with  the  motion  of 
bodies  on  inclined  plain  s  w  hich  deserve  to  be  noticed. 
The  tirst  is,  that  the  velocity  acquired  by  a  body  in  de- 
scending from  any  altitude  to  a  horizontal  plane  is  the 
same  when  It  reaches  the  horizontal  plane,  whether  it  has 
been  allowed  to  fall  freely  in  the  vertical,  or  been  con- 
strained to  move  along  an  Inclined  plane  at  any  angle  of 
ondls,  that  the  times  of  descent  through 


abandoned 
of  gravity,  would 
time.    In  these  propositions  it  is 
of  course,  that  there  is  no  resistance  from 
friction. 

INCLO'SUKE.  (Lat.inctudo,  Ishutup.)  Thin  term, 
in  a  general  sense.  Is  one  of  the  first  act*  or  appropriation, 
since  in  a  new  country  when  any  portion  of  land  is  pur- 
chased, or  taken  possession  of.  It  is  inclosed  ;  that  l«. 
surrounded  by  a  boundary  line,  indicated  by  certain  ob- 
jects, natural  or  artificial,  or  of  both  kinds.  In  a  parti- 
cular sense,  to  inclose  land  is  to  divide  it  into  fields,  and 
surround  these  by  fences,  In  order  that  each  field  may  t* 
devoted  to  a  particular  description  of  culture.  If  nethin? 
farther  than  the  cultivation  of  plants  of  different  kin<!« 
were  carried  on  In  the  fields  of  a  farm,  their  subdivision 
by  fences  would  be  altogether  unnecessary ;  but  as  in 
most  cases  fields  are  kept  alternately  under  tillage  *n<J 
pasture,  it  is  desirable  to  have  fences  to  confine  the  pas- 


row  aperture  for  the  passage  of 
ged  posteriorly  into  two  siphoc. 
-11,  w  hich  is  alw  ays  open  at  Us 


pasture, 
urin^anln 

a ' 
tern 

mantle,  w  hich  every 
body,  leaving  only  a  narrow 
the  foot,  and  being  prolon 
projecting  beyond  the  shel  , 

two  extremities.  The  bivalves  of  this  family  are  remark 
able  for  their  powers  of  burrowing  and  excavating  <  lay. 
sand,  wood,  or  even  stony  rocks  ;  and  many  of  the  s>nru 
secrete,  in  addition  to  the  ordinary  valves,  a  calcareom 
lining  to  their  burrows,  which  forms  a  tube  surrounding 
the  valves  themselves.  The  relative  proportions  of  the 
tube  and  valves  well  illustrate  the  io-called  law  of  tt*<' 
"  balance  of  organs."  the  valves  becoming  diminished  in 
site  as  tho  external  sheath  Is  more  developed.  In  the 
ship-borer  (Teredo  navalis),  which  has  the  longest  tub?, 
the  valves  are  of  the  smallest  site,  being  reduced  to  the 
office  of  mere  boring  instruments,  instead  of  servlns  to 
protect  the  soft  parts  of  the  animal.  In  the  watrrmr- 
pot  shell  (AtpergiUum.  Lam.)  they  cease  to  be  moveable 
organs,  and  are  blended  or  confluent  with  the  external 
tube ;  this  is  dilated  at  the  anterior  extremity,  which  is 
surrounded  with  a  projecting  radiated  ridge,  and  clovd 
by  a  convex  plate,  perforated  like  the  mouth  of  a  water- 
ing  pot.  .  _ 

lNCLU'SI,  or  RECLU'SI.  (Lat.  shut  up.)  In  Ec- 
clesiastical History,  a  class  of  religious  person's  who  li< 
as  hermits  in  single  cells,  generally  attached  to  nr 
terles,  sometimes  In  the  neighbourhood  of  village* 
towns,— under  the  law  of  not  leaving  them  unless  in 
of  extreme  necessity,  and  with  the  approbation  of  the 
bishop  :  whose  seal,  or  that  of  the  abbot,  was  Impresied 
on  Its  door.  The  cells  are  said  to  have  been  common  i) 
twelve  feet  in  length  and  breadth.  Nuns  became  some- 
times, but  more  rarely,  recluses. 

INCO'GNITO  (Ital.  unknown),  abbreviated  into  »»- 
cog.,  denotes  the  disguise  resorted  to  by  the  great 
they  are  unwilling  to  be  recognised.    It  consists  either 
In  assuming  a  different  name  or  title  for  the  nonce,  or  m 


This  term  was 


on- 


travelling  from  one  place  to 
or  other  marks  of  distinction. 

ISCOMBU'STIBLE  CLOTH, 
ginally  applied  to  cloth  with  which 
woven  ;  on  burning  away  the  fibn 
mineral  texture  remained. 

More  recently,  cloth  and  other 
rendered  to  a  great  extent  in< 

nating  them  with  certain  saline   ,  

the  application  of  fire,  form  a  species  of  glaie  upon  tnc 
goods,  and  prevent  them  burning  with  flame  by  pro- 
tecting them  from  the  necessaiy  access  of  air.  (See  (  o*- 
Bl'STloN.)  Borax,  alum,  and  phosphate  of  soda,  or  a>»- 
monia,  are  the  most  effectual  salts  for  this  purpose ;  »nJ 
by  properly  applying  them,  with  starch,  If  to  musim 
dresses,  curtains,  or  bed  furniture,  or  with  sUe  to  pap" 
hangings  and  scenery,  these  several  articles  may  »* 
rendered  incapable  of  burning  with  flame,  and  thus  se- 
rious accidents  by  fire  prevented.  Wood  may  also  6* 
rendered  comparatively  incombustible  by  soaking  t  e» 
solutions  of  the  above  salts.   See  Asbutw. 

INCOMMENSURABLE.     Two  numbers  or  no- 
quantftlcs  of  any  kind  are  said  to  be  incoro- 
i  when  they  have  no  common  measure,  or 
when  no  number  or  quantity  of  the  same  kind  can  i* 
found  which  will  divide  them  both  without  a  remainder- 


Thus 


The 
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INCOMPATIBLE* 

tide  of  a  square  and  It*  diagonal  arc  incommensurable 
ban.  a*  is  proved  by  Euclid  in  hit  tenth  bonk.  Num. 
hn  are  said  to  be  incommensurable  in  power  when  their 
sqwre*  or  second  powers  are  incommenturable ;  as  3 
&nd  3,  the  squares  of  which,  4  and  9,  hare  no  common 
measure.  It  is  owing  to  the  incommensurability  of 
quantities,  that  it  is  found  so  difficult  to  explain  the  doc- 
totae  of  proportion  in  the  elements  of  geometry. 

ISCOMPA'TIBLES.  In  Chemistry,  salts  and  other 
fatetances  are  said  to  be  incompatible  which  cannot 
rust  together  in  solution  without  mutual  d< 
i  the  soluble  salts  of  lead  and  of 


uuible  with  sulphuric  aci 
the  sulphate*  o/lead  and 

•own  down  in 
SSIBILll 


th 


of  baryta  are 


INCOMh'KK'SSlBlLlTV.  That  qua'Tty  of 
in  rirtue  of  which  their  volumes  cannot  be  diminished. 
There  are  no  substances,  perhaps,  absolutely  Incom- 
patible. Liquids,  however,  resist  compression  with 
■rest  force ;  but  the  experiments  of  Canton  have  proved 
that  water  has  its  bulk  sensibly  enlarged  by  withdrawing 
the  pressure  of  the  atmosphere.  Nevertheless  the  ex- 
tent to  which  the  compression  can  be  carried  is  very 
small.  On  enclosing  water  within  an  iron  cannon,  the 
tides  of  which  were  three  inches  in  thickness,  and  sp- 
ying a  very  great  force  of  pressure,  the  cannon  hurst 
rfore  the  volume  of  water  had  been  reduced  to  l9-2Uths 
of  its  original  dimensions.  A  pressure  equal  to  that  of 
the  atmosphere  reduces  the  bulk  of  water  only  about 


41  part*  in  one  million. 
I'SCI 


'SCREMENT  (Lat.  increase),  in  the  higher  Mathe- 
matics, denotes  a  small  but  finite  increase  of  a  variable 
quantity.  It  is  the  difference  between  two  successive 
values  of  the  function  of  a  quantity  increasing  according 

The  method  qf  increments  was 
method  of 
been  ex- 

i  appellation  of  the  calculus 
It  is  of  groat  use  for  the 


mi nate  law.     The  method  qf  increm 
given  by  Dr.  Brook  Taylor  to  a  m 
invented  by  him,  and  which  has  since 
ely  cultivated  under  the  appellation  of  the 


variety  of 

investigation  would  hardly  apply.  Taylor's 
Incremcntorutn  was  published  in  17 IS,  and 
the  celebrated  theorem  which  has  since  been 
ba-.ii  of  the  differential  calculus.  ( See  Emier's 
Differentiatis  ;  Bossut,  I'alcul  Dijfe  rent  id  ft 
Integral ;  Lacruix't  large  work;  and  Sir  JTHerschcl's 
Essay  in  the  Appendix  to  the  Cambridge  translation  of 
Lacrois's  Differential  and  Integral  Calculus.) 

I>c«sML>T,  in  Rhetoric,  is  a  species  of  climax  rising 
gradually  from  the  lowest  to  the  highest.   Set  Climax. 

INCRUSTA'TION.  (Fr.)  In  Architecture  and 
S  nlpture,  a  »  >rk.  fixed  w  ltti  cement  «r  cramp  Irons  into 
notches  made  to  receive  It ;  such  as  inlaid  work  and  mo- 
saics, Ac. 

IN'CUBA'TION.  (Lat.  inrumho.  I  brood  over.)  Hatch- 
ing, or  the  lying  down  of  an  animal  upon  ber  own  or  an- 
other's eggs,  communicating  to  them,  and  maintaining 
them  at,  ber  own  temperature :  a  condition  essential  to 
their  development.  In  many  animals  the  development 
of  the  foetus  takes  place  after  the  exclusion  of  the  egg, 
and  whilst  it  is  maintained  in  contact  with  the  external 
of  the  parent's  body,  as  in  the  crab  and  lobster 
Lai  plates  ;  or  agglutinated  to  the 

tatoctXiJS?ta 

nties,  as  in  other  specie*  of  Syngnaihm,  and  the  Hippo. 
i{  but  in  these  and  other  instances  from  the  cold- 


blooded animals,  the  protection  of  the  ova  seems  to  be 
trie  object  of  their  attachment  to  the  parent,  and  not  the 
communication  of  warmth  or  any  other  influence  essential 
to  their  development.  It  U  only  In  the  Oviparous  class 
with  warm  blood,  or  birds,  that  true  incubation  takes 
place,  and  in  this  class  without  any  exception.  Another 
characteristic  of  true  incubation  is  that  the  place  of  the 
rtK*  determines  that  of  the  incubator,  which  can  only 
perform  its  office  by  tying  down  upon  the  eggs  ;  while  in 
toast  of  the  examples  of  false  incubation  lu  the  cold- 
blooded animals,  the  eggs  are  retained  by  special  con- 
trivances to  contact  with  the  parent,  without  occasioning 
any  restraint  upon  her  postures  or  movements. 

That  a  due  degree  of  warmth  is  the  essential  object  of 
incubation  In  birds,  is  proved  by  the  ancient  and  well- 
known  practice  of  substituting  artificial  heat,  by  which 
•ertilc  eggs  are  hatched  in  the  same  period,  and  the  ex- 
cluded chick  is  as  fully  and  strongly  developed,  as  when 
produced  by  natural  Incubation.   <  See  infrd.) 

The  mean  temperature  of  incubation  Is  100°  Fah. ;  It 
may  vary  from  95 '  to  \0&>,  and  towards  the  close  of  the 
process,  may  be  suspended  for  one  or  two  hours,  or  for 
»  longer  period,  according  to  the  degree  of  extraneous 
heat  which  the  eggs  may  derive  from  their  situation, 
without  fatal  consequences  to  the  embryo. 

The  power  of  communicating  the  requisite  degree  of 
warmth  to  their  eggs  arises  out  of  the  unusual  develop* 
meat  of,  and  determination  of  blood  to,  a  peculiar  plexus 
of  vessels  distributed  over  the  skin  of  the  abdomen,  and 


INCUNABULA. 

which.  In  most  birds,  is  connected  with  a  derivation  of 
blood  from  the  internal  organs  of  generation,  after  the 
subsidence  of  the  functional  activity  of  th*  ovarium  and 
oviduct,  to  the  external  integuments.  The  vascular, 
hot,  and  sensitive  condition  of  the  skin  of  the  abdomen 
is  the  exciting  cause  of  that  uncontrollable  propensity  to 
lncul-ate  which  the  Greeks  denominated  "  storge,"  and 
which,  with  its  associated  phenomena  of  patience,  absti- 
nence, and  self-denial,  forms  so  remarkable  a  feature  In 
the  economy  of  birds.  The  egg  of  the  bird  presents  se- 
veral peculiarities  in  relation  to  the  circumstances  under 
which  it  is  to  be  developed :  its  oval  form  permits  a  greater 
of  Its  surface  to  be  In  contact  with  the  heat- 
skin  of  the  parent  than  If  it  had  been  a 

contents,  sufficiently  defends  them  from  the  superincum- 
bent pressure.  As  warmth  Is  the  only  essential  influence 
which  the  egg  derives  from  the  parent,  the  shell  Is  porous, 
and  permeable  to  air,  and  the  germ  is  surrounded  by  an 
adequate  store  of  nutritious  matter.  This  matter  is  of 
two  kinds :  the  external,  called  the  white  of  the  egg,  or 
albumen,  which  wholly  disappears  during  the  process, of 
incubation  ;  and  the  Internal  part,  or  yolk,  inclosed  in  a 
peculiar  membrane,  and  rendered  lighter  and  of  an 
orange  colour  by  the  admixture  of  a  peculiar  oil.  The 
germ  is  situated  at  the  superficies  of  the  yolk,  beneath 
the  vitelline  membrane,  in  the  circular  ojnvjuc  white 
spot  called  the  "  cicatricula,"  or  "  tread ;  "  and  a  peculiar 
mechanism  is  itipcradded  to  the  yolk  by  means  of  which 
the  germ-bearing  surface  of  the  yolk  Is  always  kept  up- 
permost and  next  the  warmest  surface  of  the  egg,  and  at 
the  same  time  is  relieved  from  the  pressure  against  the 
hard  shell,  to  which  It  must  have  been  subject  it  the  light 
yolk  had  not  been  restrained  from  rising  to  absolute  con- 
tact with  that  surface.  Both  these  purposes  are  effected 
by  the  attachment  of  two  cords  of  condensed  albumen, 
continued  at  one  end  from  near  the  poles  of  the  yolk,  but 
a  little  more  distant  from  the  germ-bearing  side  than  tho 
line  of  the  transverse  axli 
end,  which  is  lost  In  the  layers  of  i 
of  the  egg.  Thus  by  their  presence  and  place  of  atta» 
ment  these  cords,  called  the  "chalazw,"  restrain  and  i 
gulate  the  rising  of  the  yolk  ;  so  that  whichever  way  an 
egg  be  turned,  the  larger  proportion  of  the  light  yolk 
a)  way*  rises  above  the  attachment  of  the  restraining  cords, 
with  the  cicatricula  upon  its  summit.  The  period  of  in- 
cubation is  generally  directly  as  the  siso  of  the  bird,  but 
the  degree  of  development  which  the  chick  attaint  prior 
to  exclusion  varies.  As  a  general  rule,  it  is  inferior  in 
birds  of  flight,  as  the  Accipitrine  and  Passerine  orders, 
than  in  the  terrestrial,  wading,  and  swimming  birds ; 
and  the  warmth  and  complexity  of  the  nest  bears  relation 
to  this  difference  of  development.  If  the  thrush  had  been 
forewarned  that  her  young  would  be  excluded  from  the 
egg  naked  and  helpless,  she  could  not  have  prepared  be- 
forehand a  warmer  and  more  comfortable  abode  than  her 
instinct  had  led  her  to  construct  for  their  accommodation  ; 
and  if  with  such  a  nest  we  contrast  the  rude  recess  of 
straw  in  which  the  hen  deposits  and  incubates  her  eg**, 
it  might  be  imagined  that  she  knew  beforehand  tliat  her 

the  world  well  clothed,  and 
and  pick  up  their 
the  nest 


to  run 

n  this  cas< 
to  incubation  ;  In  the  other  to 
rearing  of  the  young: 
development  attained  during 
Hated  condition  of  the  nest  and 
have  been  divided  into  two  great 
and  Ares  pra-coces.   See  Avis. 

Artificial  incubation  has  been  practised  from  a  remote 
period  by  the  Egyptians  and  Chinese ;  the  former,  indeed, 
nave  carried  this  process  to  such  a  high  degree  of  per- 
fection, as  in  many  instances  to  have  entirely  superseded 
the  use  of  the  hen  hi  hatching.  It  Is  effected  either  br 
means  of  an  oven,  stove,  or  steam,  the  principles  of  which 
will  be  found  detailed  In  Ure's  Dictionary  qf  Arts,  SfC 
This  process  has  received  considerable  attention  from 
the  French  philosophers ;  but  perhaps  the  belt  exem- 
plification of  its  results  that  has  been  witnessed  in 
Europe  is  given  by  the  Eccaleobion,  which  was  lately 
exhibited  in  Pall  Mall.  This  term,  recently  invented  to 
express  the  process  of  artificial  incubation,  Is  derived 
from  the  Gr.  mmmXtrn,  I  call  out  or  produce,  and  life 
(Lat.  lncubo,  /  lie  upon;  b^™™  the 

Tdnerlv*edh? 


I.  (I 

iutferer  feels  as  if 
The  nightmare. 


have  their*  origin  i 
with  females,  as  hi  the  well- 


hy  the 
noble  families 
the  connection  of  It 
known  Instance  of  1 
(See  Encyc.Metr.) 

INCU'MBENT.  ( Lat.  Incumbo,  /  lie  upon,  or  occupy.) 
A  term  applied  to  the  holder  of  an  ecclesiastical  Itenetice. 

INCUJfA'BULA.  ( Lat.  a  cradle.)  In  Bibliography, 
a  term  applied  to  books  printed  during  the  early  period 
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INCURVED. 

of  the  art:  in  general  confined  to  those  which  appeared 
before  the  year  1500. 

INCU'RVED.  (  Lat.  fnciirro,  I  curve  inwards.)  In 
Zoology,  when  a  part  is  curved  inwards. 

INDECLINABLE.  In  Grammar,  a  word  admitting 
of  no  declension  or  inflexion.  Adverbs,  prepositions,  par- 
ticles, conjunctions,  are  all  indeclinable.  In  classical 
languages,  indeclinable  nouns  are  those  few  (chiefly  bor- 
rowed by  the  Greeks  and  Latins  from  fon  ' 
of  which  the  termination  is  not  altered 


INDEFINITE.  In  Botany, 
twenty  in  number  :  the  word  is  applied  to  all  other  part* 
when  their  numl>er  is  greater  than  can  be  readily  counted. 
This  term  always  refers  In  botany  to  number,  and  never 
to  form 

INDEFINITE  PROPOSITION,  In  Logic,  is  one 
which  has  for  Its  subject  a  common  term,  without  any 
sign  to  indicate  whether  it  is  distributed  or  undistributed. 
See  Proposition. 

INDEHI'SCENT  (Lat.  iu,  and  dchisco,  I  gape),  is  said 
of  a  fruit  the  pericarpium  of  which  continues  perfectly 
closed,  without  opening  In  any  degree  when  ripe. 

INDE'MNIT  Y.  (Lat.  in.  without,  and  damnum,  lots.) 
In  Politics  and  Jurisprudence,  a  word  of  various  signi- 
fications, but  applied  usually  to  laws  passed  to  relieve  in- 
dividuals from  penalties  to  which  they  arc  liable  in  con- 
sequence ot  acting  in  an  illegal  manner.  The  Act  of 
Indemnity,  annually  passed  by  the  British  parliament  for 
many  years  prior  to  the  repeal  of  the  Teat  and  Corporation 
Acts  in  IH2K.  was  a  measure  for  the  relief  of  persons  who 
had  assumed  any  office  without  qualifying  themselves  for 
it  by  taking  the  oaths  prescribed  by  those  enact menU. 
In  Feudal  Jurisprudence,  the  right  of  the  lord  to  a  cer- 
tain duty  payable  by  religious  establishments  to  compen- 
sate him  for  the  lost  of  those  fines  on  alienation  which 
would  probably  have  accrued  from  time  to  time  had  their 


property  remained  in  lay  hands,  was  termed  indemnity. 
In  the  language  of  modem  politics,  compensations  paid 
by  a  state  to  other  states,  corporations,  or  individuals,  for 
losses  sustained  through  its  acts,  bear  the  same  name. 
Acts  of  indemnity  are  alto  sometimes  patted  to  relieve 
ministers  from  the  responsibility  of  measures  exceeding 
their  strict  constitutional  powers,  taken  by  them  when 
parliament  wat  titling  to  meet  some  unforeseen  public 
emergency,  or  in  ignorance,  it  may  be,  that  they  had  ex- 
ceeded the  powers  vested  in  them  by  the  constitution.  In 
1S2'>  a  law  of  indemnity  was  patted  In  France  to  com- 
pensate the  losses  sustained  by  the  emigrants,  their  fa- 
milies, and  those  of  persona  who  had  been  condemned  to 
death  for  political  offencea  in  the  course  of  the  Revolu- 
tion. The  sum  allotted  to  this  purpose  w  as  an  annual 
amount  of  30,000,000  francs  (about  1 .200.000J. ).  A  special 
commitsion  wat  appointed  to  carry  It  into  execution  ;  but 
it  appeart  that  its  labours  were  broken  off*  before  their 
completion  by  the  political  changes  of  1830. 

INDENTURE.  In  Law.  a  writing  or  deed  compris- 
ing some  contract  between  two  or  more  parties.  The 
name  Is  derived  from  the  ancient  practice,  according  to 
which  the  original  and  counterpart  original  (to  be  re- 
tained by  each  party  respectively)  were  written  on  the 
same  skin  of  parchment,  and  then  the  two  parts  were 
separated  by  a  notched  or  indented  cut,  so  that  when 
applied  to  each  other  they  would  appear  to  match.  (See 

I)E«D.) 

INDEPENDENCE.  DECLARATION  OF.  in  the 
History  of  the  United  States  of  America.  The  "  Declar- 
ation of  Rights  "  wat  adopted  by  the  first  general  con- 
gress of  the  then  revolted  colonies,  which  met  at  Phila- 
delphia In  September,  177*.  In  this  declaration  that 
assembly  asserted  the  right  of  internal  legislation  and 
taxation  to  be  in  the  provincial  legislatures,  and  declared 
various  acts  of  the  mother  country  to  be  infringements 
and  violations  of  the  rlghtt  of  the  colonist!.  The  second 
congrett,  which  met  in  May.  1776,  adopted  on  July  4.  of 
that  year  a  declaration  of  Independence;  by  which,  after 
again  recapitulating  the  grievance!  complained  of  In  the 
former  declaration,  it  declared  the  colonies  to  be  free  and 
independent  states,  absolved  from  all  allegiance  to  Great 
Britain.  The  first  draught  of  thlt  famout  declaration 
was  prepared  by  a  committee  of  Ave  ;  consisting  of  Jef- 
ferson and  Adams  ( both  afterwards  presidents).  Franklin, 
and  Sherman  and  Livingston.  Jefferson  and  Adams  were 
afterwards  deputed  at  a  tub-committee  to  prepare  the 
declaration  Itself;  but.  in  the  thane  in  which  it  finally 
appeared,  it  wat  in  fact  the  work  of  the  former. 

INDEPENDENTS.  A  Protestant  sect;  so  called  be- 
cause they  maintain  that  every  single  congregation  of 
Christians  which  meet  in  any  one  place  for  public  worship 
forms  a  church  or  independent  religious  society  in  itself, 
unconnected  with,  and  not  amenable  to,  any  other  church 
or  congregation.  They  consequently  condemn  every 
thing  like  a  national  establishment  of  religion,  whether 
episcopal  or  pre*bytcrian ;  and  Insist  that  each  congrega- 
tion of  Christians  has  inherent  and  indefeasible  power  In 
itself  to  exercise  ecclesiastical  government,  to  fix  their 
own  tenets  and  form  of  religious  worship,  and  to  adopt 


INDEPENDENTS. 

their  own  ttandard  of  church  discipline,  without  being 
responsible  to  bishops,  presbyteries,  or  synods,  or  even 
to  the  state  itself.  The  Independent!  were  not  at  any 
time,  and  are  not  at  thit  day,  remarkable  for  any  pecu- 
liarity of  religious  creed.  They  have  always  maintained, 
speaking  generally,  Calvlnlstic  doctrines  ;  their  only  pe- 
culiarity consisting  in  their  mail 
ecclesiastical  government. 

Of  the  history  of  thit  tect  it  may  be  proper 
brief  account.  On  the  reformation  of  religion  in 
the  great  body  of  Protestants  adopted,  under  th 


s  great  body  of  Protestants  adopted,  under  the  auspice 
of  the  government,  the  episcopal  form  of  church  polity, 
which  was  in  consequence  established  as  the  national  re- 
ligion. But  there  were  not  a  few  who  conscientiously 
thought  that  thit  polity  too  nearly  resembled  that  which 
had  been  supplant ed  ;  and  objected,  betides,  to  the  vest- 
ments adopted  by  the  clergy  in  the  celebration  of  divine 
worship,  to  the  liturgy,  and  above  all  to  the  sign  of  the 
cross  used  in  baptism,  at  unscriptural  and  erroneous. 
These  non-conformists,  or  dissentients  from  the  esta- 
blished faith,  are  known  in  history  under  the  name  of  Pi  - 
ritans,  at  the  followers  of  Novatlan  had  been  denominated 
In  the  third  century.  They  were  evidently  to  called  In 
derision,  in  consequence  of  the  superior  purity  and  sanc- 
tity they  assumed,  and  of  the  greater  deference  tber 
showed  to  tcripture  authority,  both  at  to  doctrine  and 
the  form  of  religious  worship.  But  while  they  forsook  the 
national  church,  and  condemned  many  of  ber  tenets,  thejr 
did  not  agree  among  themselves.  They  were,  In  truth, 
unanimous  In  nothing  but  in  resitting  the  constitution  of 
the  predominant  hierarchy.  Some  of  them  were  tn  favour 
of  presbyterv,  or  ecclesiastical  government  vested  in  a 
gradation  of  church  court,,  such  as  Calvin  had  establish.  ) 


E 


of  churches  under  the  same  ecclesiastical  government ; 
but  regarded  each  congregation  of  Christians  as  being 
Jure  divino  a  complete  and  Independent  church,  com- 
petent to  judge,  decide,  and  act  for  itself,  without  any 
external  interference  or  responsibility  whatever.  Of  thii 
latter  opinion,  which  constitutes  toe  pure  principle  of 
English  Independency,  the  author  and  great  advocate 
was  Robert  Brown,  who  was  originally  a  clergyman  of  the 
Protestant  episcopal  church,  from  which  he  seceded,  and 
avowed  his  new  doctrines  about  the  year  1.VJ0.  (SeaTt 
Hist. a/the Puritans, yol.i.ch.rl.  London,  1HW.)  Brown 
is  represented  by  Nenl  as  a  vehement  and  popular  re- 
claimer, and  insinuating  in  his  manners  ;  and  hence  he 
succeeded  in  detaching  many  from  the  episcopal  faith, 
and  in  establishing  several  separate  churches.  He  not 
only  advocated  the  leading  principles  of  Independency  as 
we  have  stated  them  above,  but  taught  that  the  priesthood 
was  neither  a  distinct  order  In  the  Christian  church, 
nor  conferred  an  indelible  character  ;  that  every  person 
regarded  by  the  majority  of  a  congregation  as  qualified 
to  teach  might  be  set  npart  for  that  office  bv  the  election 
of  his  brethren,  and  by  Imposition  of  their  hands ;  in 
like  manner,  by  their  authority,  he  might  be  discharged 
nctlon,  and  reduced  to  the  rank  of  a  private 
that  the  right  of  the  pa*- 


Ile  alsoi 

tort  to  preach  wat  not  peculiar  to  them  ;  on  I 
that  any  member  who  thought  proper  to  exhort  or  I 
the  brethren  enjoyed  the  Inherent  right  of  dolnj 
of  "  prophesying  before  the  whole  assembly.  Hence  it 
happened  that  after  the  stated  pastor  had  finished  hu 
services,  the  ordinary  members  were  allowed  to  commu- 
nicate in  public  their  sentiments  on  any  religious  subject. 
( Ibid. :  and  Mosheim's  Cm.  Hist.  vol.  v.  S&5-6.  London. 
1**2.)  But  while  Brown  enforced  these  views,  and  claims! 
liberty  of  conscience  to  himself,  he  wat  not  willing  to  alio* 
similar  privileges  to  other  sects,  particularly  the  Church  of 
England.  "  The  Brownlsts,"  for  so  the  Puritans  were  no* 
called, "  did  not  differ  from  the  Church  of  England  in  am 
articles  of  faith  ;  but  were  very  rigid  and  narrow  inpoiou 
of  discipline.  They  denied  the  Church  of  England  to  be 
a  true  church,  and  her  ministers  to  be  rightly  ordained. 
They  maintained  the  discipline  of  the  Church  of  England 
to  be  popish  and  anti-Christian,  and  all  her  ordinances 
and  sacraments  invalid.  Hence  they  forbade  their  people 
to  join  with  them  in  prayer,  in  hearing,  or  in  any  part  oi 
public  worship ;  nay,  they  not  only  renounced  commu- 
nion wUh^the^Church  of  England,  but  with  «Jl«*«JJj 


"  (AVo/,1.303.) 
Brown  and  his  followers,  at  they  hail 
treme  views,  cannot  be  expected  to  have  been  allowea 
to  live  undisturbed  in  the  dark  timet  to  which  we  re- 
fer. He,  in  truth,  suffered  severely  for  hi*  principle*, 
both  for  tome  works  he  published,  and  for  the  ecclesi- 
astical doctrinet  which  he  travelled  throughout  Engl-0"11 
In  propagating.  He  wat  committed,  at  he  afierwaro* 
boasted,  to  no  fewer  than  thirty-two  prisons  in  tucrcssb*". 
in  tome  of  which  he  could  not  see  his  hand  at  nootid-v» 
Nor  were  hit  adherents  more  mercifully  treated  :  rnas'7 
of  them  were  fined  and  imprisoned,  and  some  put  b ' 
death.  (Seal.  i.  313.)  Under  these  circumstances,  a  bod \ 
of  the  party,  with  Brown  at  their  bead,  Bed  to  Holland, 
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churches  at  Middleburg,  Amsterdam,  and 
Leyden.  But  these  establishments  were  neither  solid 
-"'-'i-i.'.  When  the  Brownists  were  delivered  from 
the  hands  of  the  bishops  their  oppressors,  they  quarrelled 
themselves ;  and  their  leader,  weary  of  his  office, 
warned  to  England  in  15*9,  and  not  merely  renounced 
tar  opinions  which  he  had  suffered  so  much  in  promul- 
l»ting.  but  returned  into  the  bosom  of  the  church,  which 
i*  had  abandoned,  and  which  he  had  so  lung  and  so  se> 

•  orely  calumniated. 

The  Brownists  that  still  remained  in  Holland,  now  left 
tn  their  own  discretion,  and  learning  moderation  from 
experience,  were  not  unprepared  to  modify  or  reform  the 
verity  of  the  discipline  of  their  founder.  This  judicious 
rfunge  was  brought  about  by  John  Robinson  of  Norfolk, 
member  of  the  congregation  at  Ley  den  ;  "  a  man  who  had 
much  of  the  solemn  piety  of  the  times,  and  who,  percclv- 
ag  the  defects  that  reigned  in  the  discipline  of  Brown, 
axt  is  the  spirit  and  temper  of  his  followers,  employed 
lui  zeal  and  diligence  in  correcting  them,  and  in  model- 
I.ntf  the  society  in  such  a  manner  as  to  render  It  less 
i.L<mi  to  his  adversaries,  and  less  liable  to  the  just  cen- 
*ut  of  those  true  Christians  who  looked  on  charity  as  the 
«d  of  the  commandments."  ( Mosheim.  v.  359-60.) 
Hitherto  the  sect  had  been  called  Brownists :  they  now 
^twioced  that  name,  and  have  since  been  known  under 
U*  title  of  Independents ;  and  llobinson,  who  wrote  an 
' 'Apology"  (Apologia  jtuta  ft  nccrssaria  pro  Exuitbus 
A*fb$,  qui  BrownhUe  rulgo  appcllantur.  I.ugd. 
Batar.  1619.  8vo.)  for  them,  in  which,  he  gave  a  minute 
*ad  systematic  exposition  of  their  principles,  was  con- 
sidered as  their  founder.  The  Independents  were  much 
sure  commendable  than  the  Brownists,  particularly  in 
'  •'  moderation  of  their  sentiments  and  the  order  of  their 
dwipline.   They  laid  aside  that  hostility  to  other  sects 

•  bicb  Brown  had  inculcated.  They  agreed  with  the  re- 
armed churches  generally  in  articles  of  faith.  They 
»i-hed  to  maintain  communion  with  them.  They  differed 
ritn  them  only  on  the  subject  of  church  government. 
Joey  were  also  much  more  attentive  than  the  Brownists 
w  been  to  the  establishment  of  a  regular  ministry  In 
tVir  communities  ;  for,  while  the  latter  promiscuously 
■U--«ed  ull  rank*  and  orderi  of  men  to  teach  in  pubUs, 
»«l  to  perform  the  other  pastoral  functions,  the  Inde- 
pendents had.  and  still  have,  a  certain  number  of  ministers 
Jiwsen  re»peciively  by  the  congregations  where  they  are 
owd.  Nor  is  anv  person  among  them  permitted  to 
T*%k  m  public  till  he  has  received  the  sanction  of  the 
ttjnfregation.   ylb.  ;  and  Mosheim,  ut  supra.) 

'^dependency,  thus  put  on  a  more  rational  and  Chris- 
tian Tooting  in  Holland,  was  introduced  into  England  by 
Mr.  Hrury  Jacobs  in  1616;  an  individual  who  established 
first  Independent  or  (as  it  is  not  inappropriately 
t*hed)  Congregational  Church  in  this  country.  For 
*"ne  time,  however,  the  sect  made  but  slow  progress  in 
Midland.  Us  members  concealed  their  principles  from 
P»Wk  view,  to  avoid  the  penal  laws  that  were  in  exist- 
nte  sgainst  non-conformists.  But  during  the  latter 
►  •>•:  u/  r no  n  umi  of  <  'h.ii  I*m  I  ,  w  lien,  amidst  the  shock  of 
«vi]  and  religious  discord,  the  authority  of  the  Episcopal 
inarch  began  to  decline,  the  Independents  assumed 
t.T*ater  courage,  and  publicly  avowed  their  principles 
MtJj  a  decree  of  confidence  not  previously  exhibited  by 
«*■.  From  this  period  their  progress  was  rapid  :  a  cir- 
runi.unce  that  may  be  imputed  to  a  variety  of  causes, 
F*mcularly  tlin  learning  of  their  teachers,  the  unpopu- 

iJKf  k^^gsrstfis:  see 

«"«d  himself  among  the  list  of  their  members.  They 
P'tably  w«.rc,  during  Cromwell's  time,  the  most  power- 
'ui  «d  important  religious  bodv  In  England  ;  though  for 
p  '  T^ars  previously  to  the  death  of  Charles  I.  the 
j  fal>yterians  may  be  said  to  have  had  the  ascendency, 
'"""fd.  presbytery  had  been  established  by  act  of  par- 
;  ■•I'-r.t  the  national  church  ;  and  tt  was  chiefly  owing 
tain*  growing  influence  of  the  Independents  that  this 
y  ***  rendered  inoperative.  ( Murray's  Lac  of  Samuel 
A"'*jT/orrf,  chap.  viii.  Edinburgh.  1628.)  Notwithstand- 
fi.  ,  "Apwlogy  "  written  by  Robinson,  which  was  re- 
•«<lrd  ii  containing  the  best  summary  of  the  principles  of 

•  'he  Independents  as  a  body  had  not  agreed  on  any 
»-UKhrd  of  faith  and  discipline;  but,  in  the  year  1658, 

»-ir  k-ading  members  held  a  meeting  in  Loudon,  under 
r"'  Vnrti°n  of  the  Protector,  and  passed  "  the  Savoy  Con- 
xion, or  a  Declaration  of  the  Faith  and  Order  owned  and 
^  by  the  Congregational  Churches  in  England, 
^'•ed  upon  and  consented  unto  by  the  Elders  and  Mcs- 
fiferi  in  their  Meeting  at  the  Savoy.  Oct.  12.  MM." 
;       -nf,  i.ion.  and  UobinsouN  ■•  Apology,"  on  which 
•»  mainly  founded,  contain  a  synopsis  of  their  various 
„**«*:  and  from  these  it  ap|ioars,  as  Mosheim  remarks, 
toat  they  differed  from  the  Presbyterians  or  Calvinists 
i*l«  point  of  at.)  consequence,  except  that  of 

Svi^s        {jdam''  Reusiout  w°rut 

fhui  matters  stood  at  the  date  which  we  have  just 
might  have  been  the  issue  of  tnostrug- 
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gle  between  the  Independents  and  Presbyterians  if 
Cromwell  had  lived,  or  if  the  dynasty  which  he  esta- 
blished had  lasted,  cannot  be  told.  But  the  restoration  of 
Charles  II.,  and  with  him  the  episcopal  church,  put  an 
end  to  the  influence  of  both  sects.  The  Act  or  Uni- 
formity was  passed  In  1662;  the  object  of  which  was  to 
crush  non-conformists,  particularly  the  Independents 
and  Presbyterians.  The  Act  required  from  clergymen 
a  direct  recognition  of  the  principle  of  episcopacy.  Tho 
effect  of  this  was  the  retirement  of  about  2000  clergymen 
from  their  respective  churches  — Independents,  Presbyte- 
rians, and  Baptists ;  whom  Dissenters  still  characterise  In 
history  as  "  the  illustrious  two  thousand,"  the  ejected 
members,"  or  "  the  Bartholomew  worthies."  The  ln- 
dependent  s.  hmii'UT,  tiiouu'h  jtosi  riln-il.  ".till  sui'-isteu  ; 
but  in  a  state  of  persecution,  dejection,  and  weakness. 
But  the  Revolution  of  1688,  and  the  Act  of  Toleration, 
which  was  passed  in  the  subsequent  year,  brought  them 
peace  and  the  free  exercise  of  their  religion.  They  wero 
now  a  small  body  as  compared  with  the  Presbyterians ; 
but  the  two  sects,  having  much  in  < 
only  as  to  church  government,  entered 
with  each  other,  under  certain  heads  ol 
tended  to  the  maintenance  of  their 
tions.  (WkUUmt  Memoirs  of  his  Life and  Writings, 
vol.  it.;  MosA  im.y  61-63.) 

Since  the  period  of  the  Revolution,  the  Independents 
have  greatly  increased  both  In  numbers  and  lm|»ortance. 
The  extraordinary  revival  of  religious  zenl  which  took 
place  about  the  middle  of  last  century,  under  tbo  tllta* 
ence  of  the  two  Wcsleys  and  Whitfield,  was  of  essential 
service  to  the  sect  of  which  we  arc  treating.  Many 
other  persqnt,  awakened  to  a  deeper  sense  of  religion, 
refusing  to  unite  with  any  of  the  three  bodies  of 
Methodists,  the  Wesleyan,  the  Whitneldlan,  or  the 
Countess  of  Huntingdon's,  joined  the  Independents,  and 
formed  numerous  churches  in  connection  with  that  sect. 
The  Independents  have  lung  ago  withdrawn  from  their 
association  with  the  Presbyterians,  or  indeed  with  any 
body  of  Dissenters,  and  act  by  themselves.  They  are 
distinguished  from  all  other  *  Protestant  communities 
chiefly  by  the  two  following  circumstances :  — First.  They 
reject  the  use  of  all  creeds  and  confessions  (including 
the  Savoy  Confession  and  Declaration)  drawn  up  by 
fallible  men  ;  requiring  of  their  teachers  no  other  test  of 
orthodoxy  than  a  declaration  of  their  belief  in  the  gospel 
of  Jesus,  and  their  adherence  to  the  Scriptures  as  the 
sole  standard  of  faith  and  practice.  Second,  They  attri- 
bute no  virtue  whatever  to  the  rite  of  ordination ;  for 
they  declare  that  the  qualifications  which  constitute  a 
regular  minister  of  the  gospel  are  a  firm  belief  in  the 
Bible,  fervent  piety,  a  desire  for  the  glory  of  Cod  and 
the  salvation  of  mankind,  a  competent  stock  of  knowledge, 
and  an  initiation  to  the  pastoral  charge  from  some  Chris- 
tian congregation.  These  two  circumstances  comtituto 
the  distinguishing  characteristics  of  the  Independent 
denomination.  They  do  not  believe,  as  may  also  be 
mentioned,  that  an  imposition  of  the  hands  of  bishops  or 
presbyters  at  ordination  confers  any  new  power  or  pre- 
rogative ;  though  it  is  their  custom  to  impose  hands  in 
Inducting  a  pastor  to  a  particular  charge  as  a  token  ot 
recognition  in  a  new  relation.  In  point  of  religious 
doctrine  they  vary  from  the  high  Calvinism  of  the  Savoy 
Confession  ;  though  moderate  Calvinism  is  maintained, 
speaking  generally,  by  both  pastors  and  people.  The 
Independents  teach  that  every  point  both  of  doctrine  and 
church  discipline  is  vested  exclusively  in  the  congre- 
gation, and  that  whatever  is  supported  by  a  majority 
must  necessarily  be  law.  They  do  not  think  it  Imperative 
to  assemble  synods ;  yet  if  any  such  be  held,  which  they 
are  periodically,  they  look  on  their  resolutions  as  pru- 
dential counsels  ;  but  not  as  decisions  to  which  they  are 
obbged  to  conform.   (Adam's  Rel.  World  Displayed,  ii. 

Of  the  extent  and  Influence  of  the  Independents  in 
England  a  pretty  correct  idea  may  be  formed  from  t  h- 
number  of  their  colleges  or  academies,  and  of  their 
chapels.  These  colleges  or  academies  are  exclusively 
contlned  to  the  education  of  ministers  belonging  to  their 
own  denomination.  Some  of  these  institutions  are 
wealthy  endowments :  others  of  them  are  supported  by 
annual  subscriptions.  Their  number  is  ten ;  the  oldest 
of  which  is  at  llomerton,  Middlesex,  which  was  founded 
in  1730.  The  last  established  college  is  at  Manchester, 
which  was  instituted  in  1837.  The  others  were  founded 
at  different  intermediate  dates.  The  number  of  Inde- 
pendent chapels  in  England  in  1829,  according  to  the 
Congregational  Magazine  for  the  year  1829,  was  1683 ; 
but  that  number  is  now  understood  to  have  been  in- 
creased to  upwards  of  1700.  In  Scotland  the  Independ- 
ents have  95  chapels,  and  in  Ireland  about  oO  ;  but  it  is 
reckoned  that  they  have  no  fewer  than  1000  congrega- 
tions in  the  United  States. 

INDETE'RMINATE.  In  Mathematics,  quantities 
which  change  their  values  are  said  to  be  indeterminate. 
in  opposition  to  those  whose  values  remain  fixed  and  in- 
variable.  For  example,  in  the  equation  of  the  ellipse 

Qq 
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Fx*  tiiMaii)  ,  t he co-ordinates  x  and  y  are  i ndeter- 
minate,  while  the  axes  a  and  b  arc  constant,  quantities. 

Indeterminate.  In  Botany,  when  a  stern  is  never 
terminated  by  a  flower,  nor  has  Its  growth  stopped  bj  any 
other  organic  cause  :  example,  Veronica  arventix. 

INDETE'EMINATB  AN A'LYSIS,  is  a  branch  of 
Algebra  which  has  for  its  object  the  investigation  of  pro- 
blems which  admit  of  an  infinite  number  of  different  so- 
lutions. When  the  enunciation  of  a  problem  furnishes  a 
less  number  of  equations  than  there  are  unknown  quan- 
tities, the  problem  Is  Indeterminate  In  this  sense,  — that 
the  equations  may  be  satisfied  by  assigning  to  the  un- 
known quantities  an  Infinity  of  different  values.  It 
happens,  however,  in  the  greater  number  of  cases,  that 
the  nature  of  the  question  requires  the  values  of  the  un- 
known quantities  to  be  expressed  in  whole  and  positive 
numbers  ;  a  condition  which  greatly  restricts  the  number 
of  solutions. 

As  in  the  ordinary  algebraic  analysis,  problems  belong 
ing  to  the  Indeterminate  anal v si »  are  of  the  first  or  second 
degree,  according  as  the  simple  powers  or  squ  ires  of  the  un- 
known quantities  enter  into  the  equations  expressing  their 
conditions.  Every  equation  of  the  first  degree,  containing 
two  unknown  quantities,  may  be  reduced  to  the  form 
ax+by=ac;  and  it  Is  plain  that  if  only  one  equation  of 
this  sort  is  given,  the  values  of  x  and  y  are  wholly  inde- 
terminate, for  any  value  whatever  may  be  given  to  one 
of  these  quantities,  and  it  wll  be  easy  to  find  a  value  of 
the  secona  which  will  satisfy  the  equation.  In  the  inde- 
terminate analysis,  the  object  Is  to  find  all  the  values 
which  x  and y  can  have  in  whole  numbers  ;  the  constants 
a,  b.  and  e  denoting  whole  numbers,  either  positive  or 


negative. 
For  exj 


•or  example,  let  it  be  proposed  to  divide  the  number 
159  Into  two  parts,  one  of  which  is  divisible  by  ft,  and  the 
other  by  13.  If  we  denote  by  x  and  y  the  quotients  of  the 
required  parts,  divided  respectively  by  8  and  13.  these 
parts  themselves  must  be  8x  and  I3y;  consequently  the 
problem  is  expressed  by  this  equation, 

8jr  +  13  y  —  150  (I.), 

and  it  will  be  solved  when  x  and  y  are  expressed  by  whole 
positive  numbers. 

In  the  first  place.  thU  equation  gives  x  -  ™~l3»t  or 

Mm*  19  —  y  +  7  *^5^;  but  as  x  and  y  must  be  whole  num- 

7  —  5y 

bers,  it  is  obviously  necessary  that  — g— *  be  also  a  whole 

7  —  6  V 

number.  Suppose  this  to  be  is  ;  we  have  then  — y*  =  is; 

whence  5y  +  8n«7....  (2.), 

le  form  with  ( 1 ) .  The  val  ue  of  y  de 

lthUUy  =  L^  or  j,  .=  1  -  »  + 

Now,  precisely  in  the  same  manner  as  before,  slncey  and 

be  a  whole 


2_3« 


or  n  •= 


number.    Suppose  this  to  be  is',  and  we  have 


m  n'; 


3  m  +  5»'  =  2  (3.) 


From  this  last  equation  we  get  n  »  - — 


-  n'  + 


2-2n' 


3 

2  —  2«' 


Continuing  the  same  process,  we  now 


n  n"  (where  n"  must  be  a  whole 


whence 


2  W  +  3  n"  =  2  (4.)  ; 

2-3  n" 

from  which  we  obtain  n*  a  — 2  ,  or  n' 

n" 

2- 


1  -  n"  - 


next,  2  =  n'",  and  there  results 

— 3»"'  (5.) 

Thus  at  last  an  equation  has  been  found  which  is  satis- 
fled  by  making  w"'  equal  to  any  whole  number  whatever  ; 
and.  on  attending  to  the  different  steps  of  the  process.  It 
will  readily  be  observed  that  x  and  y,  and  the  indetermi- 
nate quantities  is,  n'  n",  »"',  are  connected  by  the  fol- 
lowing system  of  equation*  :  — 

x  =  19  -  y   +  n 
y  *a  |  —  n    +  »' 
n    f=  0  -  n'  +  n" 
«'  =   1  -  is"  -  is'" 
n"  m  2  is'". 

On  deducing  from  these  equations  the  values  of  x  and 
tt  in  terms  of  »"',  we  find  x  =  15  +  13  «"',  and  y  =  3  — 
8  is"'.  Now,  on  making  »"'  successively  equal  tod,  1,  2. 
8,  Ac,  or  equal  to  —1,  —2,  —3,  tec,  these  two  equations 
will  give  all  the  values  of  x  and  y  in  whole  numbers, 
whether  positive  or  negative,  by  which  the  equation  8  x 
+  13  y  =^l.Vj  can  be  satisfied.    But  If,  as  the  conditions 
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of  the  problem  require,  we  take  account  only  of  the  po- 
sitive solutions,  the  values  of  n'"  must  be  so  assumed 
that  the  expressions  15  +  13  ft'"  and  3  —  8  «'"  are  both 
positive  ;  and  it  is  manifest  that  this  can  only  be  done  by 
assuming  n"'  =  0,  or  else  n'"  —  1,  for  all  other  num- 
bers substituted  for  n'"  render  the  one  or  the  other  of 
these  two  expressions  negative.  If  we  make  is'"  ■■  0,  we 
obtain  am 15,  y  =s  3 ; 

and  if  we  make  n"'  m  —1, 

x  =  2,  yc=ll; 

and  either  of  these  two 
posed  equation. 

The  preceding  example  will  show,  more  distinctly  than 
perhaps  any  rule  would  do,  the  general  methods  employed 
to  solve  indeterminate  algebraic  problems  of  the  first  de- 
gree. With  regard  to  equations  of  the  second  degree,  th<? 
difficulties  of  solution  are  infinitely  greater,  and  in  fact 
involve  some  of  the  most  abstruse  theories  of  algebraic 
analysis.  The  subject  is  discussed  at  length  in  Legcndre't 
Throrie  itrs  Sombres. 

The  oldest  treatise  on  the  subject  of  the  indeterminate 
analysis  Is  the  Arithmetic  of  Dlophantus  of  Alexandria, 
the  best  edition  of  which  is  that  of  Toulouse,  1*70-.  with 
a  Commentary  by  Baches,  and  notes  by  the  celebrated 
Fermat.  On  the  revival  of  the  mathematical  sciences, 
the  subject  was  extensively  cultivated  by  Fermat,  Des- 
cartes, Wallls,  Lord  Brounker,  and  others.  One  of  the 
most  luminous  elementary  treatises  on  the  subject  is 
contained  in  the  second  volume  of  Euler't  Algebra. 

INDETERMINATE  COEFFICIENTS.  A  method 
of  analysis  invented  by  Descartes,  and  of  very  extemive 
application  in  the  higher  mathematics.  The  principle  of 
tne  method  of  Indeterminate  coefficients  consists  in  this, 
that  if  we  have  an  equation  of  this  form, 

A  +  B  *  +  C  xs  +  D  x3  +  Ac.  =  0, 

In  which  the  coefficients  A,  B,  C  are  constant 
and  x  a  variable  which  may  be 
we  please,  each  of  ti- 
ls necessarily  equal  to  sero  i  that  is  to 
ways  have  AoO,D  =  0,C-0,  Ac, 
the  number  of  terms  of  the  given  equation. 

In  fact,  since  x  may  be  supposed  as  small  as  we  please, 
it  is  always  possible  to  render  the  sum  of  all  the  terms  of 
the  given  equation  which  have  x  fur  a  factor  as  small  as 
we  please  ;  that  Is,  the  sum  of  all  the  terms  following  the 
first  may  be  rendered  as  small  as  we  please.  Hence  the 
first  term  differs  from  tero  only  by  a  quantity  w  hich  iruy 
be  less  than  any  assignable  quantity  ;  but  the  first  term 
A  lM>ing  constant,  its  difference  from  sero  cannot  be  any 
finite  quantity  assumed  at  pleasure,  for  this  would  sup- 
pose it  to  be  variable.  It  follows,  therefore,  that  A  can 
lie  nothing  else  than  zero ;  that  is,  we  must  have  A  «=  0, 
whence  there  remains 

Bx  +  C  x«  +  D  x3  +  Ac.  ■»  0. 
Divide  this  last  equation  by  x,  and  there  results 
B  +  C  x  +  D  x«  +  Ac.  «  0  ; 

have  B  -  0.reprocVediil?Tn  tnVl 
urc.  vowly  ('  =  0.  I)  «  ft,  ,Vr. 
The  principle  here  explained  is  extremely  fertile  in 
application*,  and  in  fact  gives  the  means  of  resolving  by 
ordinary  algebra  all  the  questions  which  are  comidervd 
as  belonging  to  the  Infinitesimal  analysis  The  retprctite 
procedures  of  both  methods,  when  properly  simplified, 
are  abso'uteiy  the  same  ;  all  the  difference  consWl*  in  the 
manner  of  viewing  the  subject. 

I'NDEX.  In  Bibliography,  an  alphabetical  table,  con- 
taining the  principal  subjects  of  a  work,  or  words  em- 
ployed in  It,  with  references  to  the  part  of  the  work  in 
which  they  are  to  be  found.  Many  independent  work*, 
containing  catalogues  of  various  kluds,  have  been  abo 
entitled  index. 

Index.  (Lat.  Indico,  I  point  out.)  A  term  often  ap- 
plied to  the  fore  finger. 
I'ndex.  In  Music,  the  same  as  Direct,  which  see. 
I'NDEX  EXPCRCATO'Rll'S.  A  catalogue  oi 
works,  which  the  church  of  Rome  prohibiu  the  faithful 
from  reading,  or  condemns  as  heretical.  It  is  annually 
published  at  Rome. 

^  r^NDEX  OF  ^  A^QUANTITY.  ^  Arithmetic^ 

In  the  expression  (a  +  bp,  3  is  the  Index,  and  denotes 
that  the  quantity  a  +  b  is  to  be  raised  to  the  third  power, 
or  cube.  The  index  of  a  logarithm,  or  its  ckaractcriftte, 
is  the  figure  prefixed  to  the  logarithm  for  the  purpose  of 
indicating  the  unit's  place  In  tne  corresponding  number. 
See  Logarithm. 

I'NDEX  OF  REFRACTION,  in  Optics,  express" 
the  constant  ratio  which  exists  between  the  sines  of  the 
angles  of  incidence  and  refraction.  Thus,  with  respect 
to  a  ray  of  light  falling  obliquely  on  the  surface  of  water, 
the  sine  of  the  angle  of  incidence  is  found  by  experiment 
to  tie  t.>  the  sine  of  the  angle  of  refraction  In  the  constant 
ratio  of  1-336  to  1.  Hence  1*336  is  the  index  of 
tlon  In  water.  See  Ra*«Acrtojf. 
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INDIAN  ARCHITECTURE. 

INDIAN  ARCHITECTURE.   See  Anciimcrt'ii. 

INDIAN  INK.  A  species  of  Ink  used  in  Europe  for 
the  lines  and  shadows  of  drawings.  It  is  principally 
manufactured  in  China,  and  there  u»ed  for  writing.  From 
the  experiment*  of  Dr.  LewU,  it  appears  to  be  a  com- 
pound of  fine  lampblack  and  animal  glue.    Sec  Ink  . 

1'NDIASITK.   A  mineral  which  occur*  in 


mauei,  associated  with  garnet,  felspar,  and  hornbh 
l!  »  bard  enough  to  scratch  glass,  and  of  a  white  or 

INDICATIVE  MOOD.  (Lat  Indico,  /  point  out  ) 
That  form  of  a  verb  which  expresses  a  simple  or  un- 
cuoditiooal  judgment.    See  Crammar. 

I'NDICATOK.  (Lat.  Indico.)  A  genos  of  birds  be- 
longing to  the  cuckoo  tribe  ( Cuculular).  charactcriied 
by  a  straight  finch-like  bill,  with  compressed  sides  and  a 
triangular  base,  the  eulmen  and  gonys  being  equally  in* 
dined  towards  the  tip,  and  the  gonys  anguiatt>d  ;  wings 
tmethened,  pointed  ;  tail  moderate,  rounded ;  feet  short ; 
middle  toe  much  longer  than  the  tarsus. 

The  species  of  Indicator  are  remarkable  for  their  habit 
of  indicating  the  nests  of  bees,  and  of  guiding  men  to 
them  by  their  motions  and  cries  ;  whence  both  their 
•dentine  name  and  common  appellation  of  honey  guides. 

Ijdica'tok.  A  muscle  of  the  lower  part  of  the  fore- 
arm which  extend*  the  fore  finger. 

INDICA'VIT.    (Lat.  he  has  tkotrn.)    In  Law,  a 
•pedes  of  the  writ 
i  church, 
dj  4n..th, 

part  of  the  profits'  of  the  advowson  ; 
W.i.  c.5.,  13Ed.l.  St. 4. 

INDUCTION.  (Lat.  Indictio,  establishment,  order, 
t*  denunciation.)  In  Chronology,  a  cycle  or  period  of 
fifteen  years,  the  origin  of  which  is  involved  in  obscurity. 
Unlike  other  cycles,  the  indictioa  has  no  reference  to 
arij  astronomical  phenomena:  but  is  supposed  to  relate 
to  certain  judicial  acts,  probably  the  publication  of  tariffs 
•f  the  taxes,  which  took  place  at  stated  intervals  under 
the  Greek  emperors.  The  Carsarean  indiction  fell  on  the 
*ti>  of  the  calends  of  October  (24th  of  September) ;  the 
i&liction  of  Constantinople  (beginning  A.  D.  312)  on  the 
the  1st  of  September) ;  the  pontifical  indiction  on  the 
calends  of  January.  It  is  a  date  commonly  employed  in 
>err  ancient  charter*.   The  commencement  of  this  cum. 

to  the  1st  of  January  of  the 


of  prohibition.  It  lies  for  a  patron  of 
cumbent  is  sued  in  the  spiritual  court 
nan  for  tithes  amounting  to  a  fourth 


putation  is  generally  rcferied  to  the  1st  of  January  of  the 
J«r  313  of  the  common  era  ;  hence,  by  counting  back- 
ward*, it  will  be  found  that  the  first  year  of  our  era 


to  the  fourth  of  one  of  the  cycles  of  indie 
of  indiction,  corresponding  to  any  other 
T<ar  of  our  era  is  found  therefore  by  this  rule:  — 
Add  3  to  the  date,  divide  the  sum  by  16,  and  the  re- 
mainder is  the  year  of  the  indiction.  The  remainder  0 
indicate*  the  15th  of  the  cycle.  Thus  the  year  1H00  was 
the  third  of  the  Indiction.  See  as  to  the  historical  com- 
mencement of  the  era  of  lndictions,  Gibbon' i  Decline 
•**  Fait,  U.  223.  last  ed.   Mem.  de  CAcad.  del  Inter. 

*<H.  Xll. 

ISDI'CTMENT,  PROCESS  BY.  (Lat.  Indico,  / 
frodaim  against.')  In  Law,  all  persons,  without  ex- 
ception, are  liable  to  be  arrested  on  a  warrant  of  a  justice 
<><  peace,  if  charged  on  suspicion  with  a  crime  ;  and  some 
oiheer*.  as  the  sheriff  or  constable,  have  the  power  of 
ippreheuding  without  a  warrant  on  some  occasions, 
"ben  the  party  1*  arrested  and  brought  before  a  justice 
P«*cr,  he  is  examined,  and  the  information  of  those 

depositions  of 
rnce  of  the  pri- 
trial.  Iflheof- 


INDIGO. 

|  before  which  he  is  arraigned  is  not  competent  to  try  the 
I  offence.  2.  In  abatement  for  misnomer ;  but  the  ad- 
vantage of  this  plea  is  now  taken  away  by  7  G.  4.  3.  He 
may  demur  to  the  sufficiency  in  law  of  parts  of  the  in- 
dictment. 4.  He  may  plead  one  of  the  four  special  pleas 
in  bar  ( former  acquittal,  former  conviction,  former  at- 
tainder, and  pardon ).  ft.  He  mar  plead  not  guilty  of  the 
crime  ,il|.  r-.-,i  h  if,,.  |  u  mi,,  t  |  It  ill  ii  >t  K-Mttv,  th-  l.ict 
of  his  guilt  is  forthwith  tried  on  examination  of  witnesses 
by  the  petty  jury.  The  nobility,  it  must  be  observed, 
are  tried  by  their  peers  for  treason  or  felony,  and  mis- 
prision of  these  crimes  ;  but  in  other  crises  by  a  jury. 
The  jurors  are  taken  by  the  panel  or  list  returned  by 
the  sheriff;  and  criminal  offence*  are  tried  by  the  same 
common  jurymen  who  try  the  issue  of  facts  in  civil 
cases  in  which  a  special  jury  has  not  been  demanded. 
( See  Joy.)  The  rules  of  evidence  observed  on  the  trial 
are  mostly  the  same  with  those  which  prevail  in  civil 
actions.  (See  Evidencr.  )  One  testimony,  however,  pecu- 
liar to  this  branch  of  law,  is  that  of  an  accomplice  ;  but  it 
is  considered  essential  that  his  testimony  should  be  con- 
firmed by  other  evidence.  The  verdict  of  the  jury  must 
in  all  cases  be  unanimous.  After  trial  and  conviction 
follows  judgment,  unless  arrested  by  motion  for  that 
purpose,  which  it  still  may  be  on  some  exceptions  to 
the  indictment  in  point  of  law.  Benefit  of  clergy,  as  It 
was  termed,  was  usually  pr.iyed  after  conviction  ;  and  was 
held,  in  cases  where  not  abolished  by  statute,  to  dis- 
charge the  clairai 

founded  on  a  i 

c.36.  Forfeiture  of  real  property,  absolutely,  Is  a  con- 
sequence of  judgment  In  cases  of  high  treason.  The 
forfeiture  of  good*  and  chattels  relates  to,  that  is,  takes 
effect  upon,  conviction  ;  but  fraudulent  conveyances 
without  consideration,  in  order  to  escape  the  forfeiture 
by  the  transfer  of  the  property  after  or  In  contemplation 
of  Indictment,  are  void  as  against  the  king.  The  sen- 
tence of  punishment  pronounced  or  recorded  on  judg- 
ment is  in  some  cases  fixed  and  stated,  so  that  the  Judges 
cannot  modify  the  statutory  penalty  ;  in  others  ( as  in  all 
offence*  at  common  law  unregulated  by  statute),  it  is 
wholly  or  partly  discretionary. 

A  criminal  judgment  may  be  reversed  by  writ  of  error 
for  notorious  mistakes  and  irregularities.  A  reprieve 
suspend*  the  execution  of  a  judgment :  a  pardon  avoids 
the  judgment  altogether ;  and  a  pardon  may  Ihj 
ditional  on  the  prisoner'*  submitting  to  a 
punishment,  which  is  the  ordinary  mode  of 


s#sj   auwissu         \*j    s»  vsav  is  t-«7v   %  u   u  i  »• 

it  the  Capital  nart  of  the  ounUh- 
privilege,  which  had  long  been 
i  of  law.  was  abolished  l.yf.G.4. 


•v>  came  with  him  is  taken  |  and 
witnesses,  if  taken  down  in  the  ! 


tace  be  bailable,  the  justice  must  then  take  sufiiclcnt 
tol  on  the  part  of  the  prisoner.  If  otherwise,  he  com- 
mits him  to  prison  ;  and  the  witnesses  are  bound  over  to 
give  evidence,  the  king  being  in  all  cases 
si  prosecutor.  The  grand  jury  being  sum- 
I  by  the  sheriff  (at  every  session  of  the  peace,  com- 
-i.f.ioTi  ui  over  terminer  and  k'f'l  delivery),  con- 
listing  of  not  fewer  than  twelve  nor  more  than  twenty- 
three  of  the  principal  men  of  the  county,  receives  the 
"utidmmt  or  presentment  (as  it  is  also  termed)  pre- 
wired against  the  prisoner,  and  either  finds  or  ignores 
'"•  j  returning  it  into  court,  in  the  first  case,  indorsed  a 
tr*,  l„u  .  m  tne  latter,  not  found. 

An  indictment  may  be  found  in  the  absence  of  the 
prisoner :  but  cannot  be  tried  unless  he  personally  ap- 
j^r»-  The  summon*,  when  he  is  absent,  in  order  to 
;*ing  him  into  court,  is  by  capias ,  and  If  he  still  abscond, 
hi  may  be  further  pursued  to  outlawry.  When  the 
prisoner  appears  on  thi*  process,  or  voluntarily,  or  is 
"ought  up  in  custody,  he  Is  arraigned;  that  is.  called 
™ore  the  bar  to  answer  the  indictment,    if  the  prisoner 


rer  (in  which  event  he  wa*  subjected,  in 
,  -.  to  the  famous  peme  Jvrte  et  dure,  by  w  hich 
"  **«  intended  to  torture  him  into  pleadiug,  in  order 
"at  the  forfeiture  of  his  goods  might  attach),  a  plea  of 
jj'*  foilty  is  now  recorded,  and  the  trial  proceed* ;  if 
be  plead  guilty,  judgment  i*  awarded.  Otherwise  be 
»»y  plead  - 1.  To  the  jurisdiction  i  ».  e. 


the  severity  of  the  law  in  capital 
INDU'.E'STION.  Sec  Dyspepsia. 
I  NDI'O  ETES.  The  title  of  a  class  of  Latin  divinities, 
concerning  the  exact  import  of  which  there  is  some 
dispute ;  but  it  is  probably  most  correctly  referred  to 
deified  heroes,  who  became  tutelary  deities  after  death, 
according  to  the  ancient  mythology —  as  Homulus.  The 
word  is  of  very  doubtful  etymology. 

I'NDIGO.  A  blue  substance  much  used  as  a  dye-stuff. 
The  best  indigo  is  obtained  from  an  Asiatic  and  American 
plant,  the  Intttgyfera.  The  plant  is  bruised  and  fer- 
mented in  vats  of  water,  during  which  It  deposits  indigo 
In  the  form  of  a  blue  powder,  which  is  collected  and 
dried,  so  as  to  form  the  cubic  cakes  in  which  It  usually 
occurs  in  commerce.  Indigo  is  quite  insoluble  in  water  ; 
when  heated  it  yields  a  purple  vapour,  which  condenses 
In  the  form  of  deep  blue  or  purple  acicular  cry  Mais. 
When  Indigo  is  exposed  to  the  action  of  certain  de- 
ovidixing  agents,  it  become*  soluble  in  alkaline  solution*, 
losing  Its  blue  colour  and  forming  a  green  solution,  from 
which  it  Is  precipitated  by  the  acids  white ;  but  it  in- 
stantly become*  blue  by  exposure  to  air.  This  white 
indigo  has  been  termed  indigogene,  and  indigo  appears 
to  be  its  oxide.  It  is  best  obtained  by  mixing  «»  parts 
of  finely  powdered  and  pure  indigo  with  4  of  gieen 
vitriol,  ft  of  sliked  qidcklime,  and  100  of  water,  re- 
peatedly shaki mi  the  mixture.  In  about  twenty  four 
no 


ours  the  supernatant  liquor, 
of  a  green  colour,  is  to  be 
into  dilute  muriatic  acid,  win 
thrown  down ;  but  in  order 
oxygen  and  becoming  blue. 


which  is  transp.neut,  and 
decanted  off,  and  poured 
u  the  deoxidised  indigo  is 
to  prevent  its  absorbing 
t  must  be  most  carefully 


excluded  from  the  contact  of  air,  which  may  be  effected 
by  syphoning  it  off  into  the  acid,  collecting  It  in  vet- 
sels  filled  with  hydrogen,  and  washing  it  with  water 
deprived  of  air  and  holding  in  solution  a  little  sulphate 
of  ammonia.  In  this  white  state  indigogene  absorbs  be- 
tweeu  II  and  12  per  cent,  of  oxygen  to  become  blue  In- 
digo. It  would  appear  from  Dumas'  experiments  t 
InSigogeneU  a  compound  of  ^ 

Carbon      -        -      -  44  sss 
Hydrogen  -         -  l.»    «  15 

Nitrogen       -      -       -     3   as  42 


irogen 
Oxygen 


of  1 

Qqa 


-  4 

T 

of 
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INDIGOLITE. 

Mid  2  of  oxygen  =  1C.  The  chemical  equivalent  of  In- 
digo, therefore,  U  371. 

when  indigo  is  dissolved  in  concentrated  sulphuric 
acid,  it  form*  a  deep  blue  liquid,  known  to  the  dyers 
by  the  name  of  Saxon  blue.  The  great  mart  for  indigo  it 
llengal,  and  he  other  provinces  subject  to  the  presidency 
of  that  n  aine,  front  the  't  h  to  the  20th  deg.  of  N .  lat. ;  but 
it  is  also  cultivated,  though  not  nearly  to  the  same 
extent,  hi  the  province  of  Tinnevelly,  under  the  Madras 
government  in  Java;  in  Luconia,  the  chief  of  the  Phi- 
lippine Mauds  ;  and  in  Guatemala  and  the  Caraccas  in 
central  America.  The  following  remarks,  from  the  Com- 
tnercial  Dictionary,  will  exhibit  the  history  of  this  now 
indispensable  commodity,  and  the  difficulties  with  which 
it  had  to  contend  before  it  obtained  a  permanent  footing 
In  the  commerce  of  Europe.  "  It  appears  pretty  certain 
that  the  culture  of  the  Indigo  plant,  and  the  preparation 
of  the  drug,  have  been  practised  in  India  from  a  very 
remote  epoch.  It  has  been  questioned,  indeed,  w" 
the  indicum  mentioned  by  Pliny  (Hist.  Nat.  lib 


c.6.)  was  int) 

Llia  ;rtha°tnv. 
turo  of  blue 


ive  been  practised  in 
It  has  been  questione 
mtloned  by  Pliny  {Hist. 

\on*  *V  l'i  ny"  'sta"  s'  \  hat "  i  t 
that  when  diluted  it  produced  an  admirable  mlx- 
'  blue  and  purple  colours  (rn  diluendo  tuisturam 
purpura  omruleique  mirabtlem  reddit);  and  he  gives 
te»ts  by  which  the  genuine  drug  might  be  discriminated 
with  sufficient  precision.  It  is  true  that  Pliny  is  egre- 
giously  mistaken  as  to  the  mode  in  which  the  drug  was 
produced ;  but  there  are  many  examples  in  modern  as 
well  as  ancient  times  to  prove  that  the  possession  of 
an  article  brought  from  a  distance  implies  no  accurate 
knowledge  of  it«  nature,  or  of  the  processes  followed  in  its 
manufacture.  Bcckmann  (Hist,  ctf  Inventions,  vol.  iv.  art. 
"  Indigo")  and  Dr.  Bancroft  (Permanent  Coumrt,  vol.1, 
pp.  241— 952.)  have  each  investigated  this  subject  with 
great  learning  and  sagacity  ;  and  agree  in  the  conclusion 
that  the  indicum  of  Pliny  was  real  indigo,  and  not,  as  hat 
beer,  supposed,  a  drug  prepared  from  the  isatis  or  woad. 
At  all  events,  there  can  be  no  question  that  indigo  was 
imported  into  modern  Europe,  by  way  of  Alexandria, 
previously  to  the  discovery  of  the  route  to  India  by  the 
Cape  of  Good  Hope.  When  ilrst  introduced,  it  was  cus- 
tomary to  mix  a  little  of  it  with  woad  to  heighten  and 
improve  the  colour  of  the  Utter ;  but.  by  degrees,  the 
quantity  of  indigo  was  increased  ;  and  woad  was,  at  hut, 
entirely  superseded.  It  is  worth  while,  however,  to  re- 
mark, that  Indigo  did  not  make  its  way  into  general  use 
without  encountering  much  opposition.  The  growers  qf 
woad  prevailed  on  several  governments  to  prohibit  the  use 
of  indigo  :  In  Germany,  an  imperial  edict  was  published 
in  1654,  prohibiting  the  use  of  Indigo,  or '  devil's  dye,'  and 
directing  great  care  to  be  taken  to  prevent  its  clandestine 
importation  ;  '  because,'  says  the  edict,  '  the  trade  in 
w  oad  is  lessened,  dyed  articles  injured,  and  money  car- 
ried out  of  the  country  ! '  The  magistrates  of  Nurem- 
burg  went  further,  ana  compelled  the  dyers  of  that  city 
to  take  an  oath  once  a  year  not  to  use  indigo ;  which 
practice  was  continued  down  to  a  late  period.  In  LMW, 
upon  an  urgent  representation  of  the  states  of  Langiiedoc, 
at  the  solicitation  of  the  woad  growers,  the  use  of  indigo 
was  prohibited  in  that  province  ;  and  it  was  not  till  1737, 
that  the  dyers  of  France  were  left  at  liberty  to  dye  with 
•ueh  articles,  and  In  such  a  way.  as  they  pleased." 
(Bcckmann,  vol.iv.  p.  142.) 
IN  Dl'GOLITE.  Blue  tourmalin. 
INDIGO'TIC  A'CID.  An  acid  obtained  by  boiling 
Indigo  in  nitric  acid  diluted  with  an  equal  weight  of 
water.  It  forms  white  crystals,  very  soluble  In  hot  water, 
but  very  sparingly  soluble  in  cold  water.  It  consists,  in 
the  100  parts,  of  4H -23  carbon,  2  70  hydrogen.  7  73  ni- 
trogen, and  41*28  oxygen;  or,  according  to  Dumas,  of 
1  atom  of  indigogene  =  3.VJ,  and  30  atoms  of  oxygen  a 

IXDIVI'DUAL.  (Lat.  indivlduus.)  In  the  Fine 
Arts,  that  which  is  proper  or  peculiar  to  a  single  object 
of  a  species. 

INDIVI'SIBLF.S.  Infinitely  small  quantities  which 
admit  of  no  further  dtvisiou. 

In  Algebra,  the  method  of  indivisibles  is  the  name  given 
to  a  peculiar  species  of  calculus,  invented  by  Cavalierl.  a 
disciple  of  Galileo,  and  much  used  by  mathematicians 
before  the  invention  of  the  method  of  fluxions,  or  the 
differential  and  integral  calculus  ;  for  which  it  prepared 
the  way,  and  of  which  to  a  certain  extent  it  supplied  the 
place. 

In  the  method  of  indivisible*  lines  are  considered  as 
composed  of  an  infinite  number  of  |tolnU,  surface*  as 
composed  of  an  infinite  number  of  lines,  and  solids  of  an 
Infinite  number  of  surfaces.  These  hypotheses  are  no 
with  the  rigorous  exactness  of  the 
ind.  taken  in  the  strict  sense  of  the 


•  they  may  be  multiplied, 
compose  a  surface,  or  any  thing  else  than  linear 
* ;  nor  can  surfaces,  however  they  may  be  added 
i.  compose  a  solid,  or  any  thing  but  an  are*. 
Nevertheless,  inaccurate  as  these  idea*  are,  the  con- 
clusions deduced  from  them  are  strictly  correct;  and 


INDUCTION. 

they  afford,  In  numerous  cases,  a  means  of  obtaining 
readily  and  easily  what  could  only  be  found  by  a  very 
long  and  troublesome  process  in  following  the  ancient 
and  rigorous  method  of  exhaustions  In  fact,  the  ob- 
jections apply  rather  to  the  manner  in  which  the  hy- 
notheses  arc  stated  than  to  the  method  itself,  which,  in 
reality,  Is  merely  a  formula  of  abbreviation,  extremely 
useful  as  a  means  of  avoiding  the  tediousness  of  the 
method  of  exhaustion  without  diminishing  in  any  way 
the  accuracy  of  the  results.  Its  purpose  is  to  give  at 
once  the  result  of  an  infinite  series  of  successive  ap- 
proximations ;  and,  as  Is  remarked  by  Professor  Play  fair, 
nothing  perhaps  more  ingenious,  and  certainly  nothing 
more  happy,  ever  was  contrived,  than  to  arrive  at  the 
conclusion  of  all  these  approximations  without  going 
through  the  approximations  themselves. 
As  an  example.  —  Let  it  be  proposed  to  determine  the 

A,  the  vertex  of  the  cone,  let 
A  H  be  drawn  to  It. 
Conceive  this  perpendicular  to 
be  divided  into  an  infinite  number  of 
equal  parts,  and  through  each  of  the 
points  of  division  a  plane  to  pass  pa- 
rallel to  the  base  of  the  cone  ;  accord- 
ing to  the  principles  of  the  method 
of  indivisibles,  each  of  these  planes, 
at  Ac,  limited  by  Its  intersection  with 
the  surface  of  the  cone,  will  be  one 
of  the  element*  of  the  volume  of  the 
cone,  and  the  whole  volume  will  be  the 
turn  of  all  these  elements.  Sow,  by  the  properties  of  the 
cone  these  elements  are  to  each  other  as  the  squares  of  their 
distances  from  the  vertex  .  therefore,  taking  A  to  represent 
the  area  of  the  base  of  the  cone  BC,  a  the  area  of  the  plane 
b  c.  H  the  height  A  H,  and  *  the  height  A  *.  we  hare 

A  :  a  : :  H*  :  A» ;  whence  a  =  ,A,  kK   Now,  if  we  nuke 

V  =  the 

cone,  it  U  ( 

jj,  multiplied  by  the  turn  of  the 

distances  h  increase  as  the  series  of  natural  numbers  from 
nothing  to  H ;  consequently  the  quantities  A*  represent 
the  squares  of  those  numbers  from  0  to  H*.  Now  it  Is 
known  that  the  turn  of  the  squares  of  the  imtural  num- 
IP  inclusive,  it 


2  H*  4»  3  IP  4-  II 

 6   ' 


this 


but  in  the  present  case  the  number  H  being  supposed 

infinite,  all  the  terms  In  the  numerator  after  the  first 

will  be  Infinitely  small  in  comparison  of  the  first,  and 

ought  therefore  to  be  rejected;  whence  the  sum  of  all 

is  reduced  to  J  IP. 

.  .A. 
tant  |j,  fouru 

the  volume  of  the  cone  Vb)AH;  that  la  to  say,  the 
volume  of  the  cone  is  equal  to  the  product  of  its  base  by 
a  third  of  Its  altitude. 

In  a  srailar  manner  the  areas  of  Innumerable  curvet, 
and  the  cubature  of  many  solids,  are  found  without  diffi- 
culty. It  was  in  this  way  that  Torrlcclli,  or  Roberval, 
found  the  quadrature  of  the  cycloid,  —  a  problem  of  great 
celebrity  among  the  early  mathematicians.  The  work 
of  Cavalierl,  Geomctria  Indiviiibilibus  continuomm  nora 

fuadam  rat  tune  promota,  was  published  at  Bologna  in 
653  ;  but  he  had  treated  of  the  subject  In  a  previous 
work.  Ksereitatkmes  Geometric*  Sex,  published  in  1647. 

INDUCEMENT.  In  Law,  a  term  used  specially  in 
various  cases  to  signify  a  statement  of  facts  alleged  by 
way  of  previous  explanation  or  introduction  to  other  ma- 
terial facts.  Averments  which  ara  mere  inducement 
need  not  be  proved  so  precisely  as  others. 

INDU'CTION  (Lat.  ris,  and  duco,  /  lead),  the 
counter-process  In  scientific  method  to  deduction,  im- 
plies the  raising  individuals  into  generals,  and  those  into 
ttill  higher  generalities  ;  deduction  being  the  bringing 
down  of  universals  to  lower  geuera  ur  to  individual*. 
Every  deduction,  therefore,  to  be  valid,  mutt  re»t  on  a 
prior  Induction,  which.  In  order  that  we  may  obtain  lo- 
gical certainty,  mutt  be  a  complete  induction  ;  that  Is  tit 
say,  must  include  all  the  Individual*  which  constitute  the 
genus.  This,  it  Is  evident,  is  impossible,  to  long  as  we 
assume  the  only  power  necessary  to  Induction  to  b*  the 
observation  of  particulars  ;  for  these  arc  infinite  in  num- 
ber: we  can  never  be  ture  that  we  have  observed  there 
all.   We  are  therefore  compelled.  If  we  are  to  admit  I 


properly  to  called,  to 
some  spontaneous  action  of  the 
iu  every  inductive  process  ;  of  a  faculty,  in  short, 
takes  occasion  from  experience  to  arrive  at  the  knowledjre 
of  truths  not  contained  in  that  experience.  Philosopher! 
differ  widely  in  the  language  under  which  they  convey 
their  belief  of  this  truth.  Had  the  thing  itself,  however. 
I  been  more  distinctly  borne  in  mind,  we  should  have  been 
saved  much  useless  obscurity  ;  in  particular,  we  should 
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have  escaped  that  altogether  futile  distinction  made  by 
logicians  between  "  perfect  and  imperfect  Induction."  All 
the  certainty  that  can  be  obtained  in  physic*  ia  a  hy- 
pvhetical  certainty,  founded  on  our  belief  that  the  course 
of  nature  is  uniform  ;  but  as  regards  the  form  of  our  rca- 
whloh  is  all  that  the  logician  contemplates,  that 
the  same  whether  the  certainty  be  real  or  as- 
(See  for  valuable  accounts  of  the  Baconian  sys- 
"*  Introductory  Essay  to  the 


rf.ill.) 

IMM  '« 


enow.  In  Elertrietty,  when  one  electrified  sub- 
b  opposed  to  another,  the  latter  acquires,  under 
certain  circumstances,  an  opposite  electric  state  upon  the 
surface  opposed  to  the  Inducing  body,  and  is  rendered 
electro-polar.    See  Electricity. 

ISDC'LGENCE.  (Lat.)  A  power  claimed  by  the 
Br— n  Catholic  church  of  granting  to  its  contrite  mem- 
bers remission  for  a  certain  term,  cither  on  earth  or  in 
p  irp  it'jr  \ ,  df  the  penult)  incurred  by  their  transgressions. 
In*  practice  was  Iirit  instituted  in  the  eleventh  century 
by  Popes  Gregory  VII.,  Victor,  and  Urban  II.,  as  a  re- 
euro  pence  to  those  who  embarked  in  the  perilous  enter* 
prise  of  the  Crusades  ;  but  its  benefits  in  process  of  time 
extended  to  all  who,  either  by  donations  or  other  ser- 
vices, contributed  to  the  wellbeing  of  the  church.  It  was 
the  profligate  sale  of  indulgences  that  first  excited  Luther 
to  commence  his  warfare  against  the  see  of  Home ;  and 
although  the  traffic  in  indulgences  has  been  reprobated 
by  many  councils,  and  some  minor  corruptions  have  been 


partially  reformed,  still  the  Council  of  Trent  decreed  the 
usefulness  and  validity  of  such  instruments,  and  left  the 
whole  control  of  their  nature  and  manner  of  issuing 


m1 

subject,  see 
Indulgence  ;  "  alto 


( For  an  elaborate 

Saerte.  arl 
Hi.  5*3.  translation.) 
INDUME'NTUM.  ( Lat.  induo,  I  put  on.)  In  Zoo- 
logy, the  term  is  restricted  in  its  signification  to  the 
plumage  of  birds.  This  consists  of  the  peculiar  epidermic 
organs  called  feathers  and  down,  with  sometimes  a  scanty 
admixture  of  hair.  (The  description  of  the  component 
parts  of  plumage  is  given  under  the  head  of  Feathers.) 
The  plumage  is  generally  more  than  once  changed  before 
it  attains  that  state  which  is  characteristic  of  the  fully 
mature  bird.  The  period  during  which  these  mutations 
are  proceeding  varies  from  one  to  five  years,  and  many 
birds  rear  a  orogeny  before  they  acquire  the  plumage  of 
maturity.  When  the  indumentum  of  the  male  bird  dif- 
fers in  colour  from  that  of  the  female,  the  young  birds  of 
both  sexes  resemble  the  latter  In  their  first  plumage  ;  but 
both  the  adult  male  and  female  are  of  the  same 


hare  then  a  plumage  peculiar  to  them- 
'  adult  birds  have  a  1  ' 


In  some  species  the 
during  the  breeding  season  decidedly  different  in  colour 
fiom  that  which  they  bear  In  winter :  in  these  cases  the 
young  birds  differ  in  colour  from  both  parents,  and  have 
a  plumage  which  is  intermediate  in  its  general  tone  to 
that  of  the  two  periodical  states  of  the  parent  birds,  and 
bearing  indications  of  the  colours  to  be  afterwards  at- 
tained at  either  period. 

The  changes  in  the  colour  of  the  plumage  of  birds  are 
effected  either  by  a  total  moult  of  the  old  and  acquisition 
of  new  feathers ;  or  by  a  partial  moult,  and  the  admixture 
of  new  feathers  with  a  certain  proportion  of  the  previous 
plumage  ;  or  on  the  bird's  obtaining  a  certain  number  of 
new  feathers  without  shedding  any  of  the  old  onei ;  or, 
lastly,  by  the  lull)  formed  feather  itself  becoming  altered 
In  colour  :  the  last  two  changes  take  place  in  the  adult 
birds  at  the  approach  of  the  breeding  season.  The 
change  of  colour  of  a  fully  developed  feather  Is  produced 
either  mechanically  by  the  wearing  away  of  the  lighter 
tips,  which  exposes  the  brighter  tints  of  the 
beneath,  or  by  some  internal  chemical  or  vital 
upon  the  colouring  matter  of  the  feather  itself: 
the  latter  change  begins  at  that  part  of  the  web  nearest 
the  body  of  the  bird,  and  gradually  extends  outwards  till 


.DU'SIAL  LIMESTONE.  A 
stone  found  in  Auvergne.  abounding  in  the  indusiie  or 
cases  of  the  larvte  of  Pkrygama,  great  heaps  of  which 
have  been  encrusted  by  hard  travertin  and  formed  Into 
rock. 

INDU'SIUM.  (Lai.  Induo.)  A  cup  that  surrounds 
the  stigma  of  Goodenlacco'is  and  some  other  plants  ;  it 
is  also  the  name  of  the  membrane  that  covers  the  thee*: 
in  Dorsiferous  ferns. 

INDU'VLE.  (Lat.)  The  withered  remains  of  leaves 
that  not  being  articulated  with  the  stem  cannot  fall  off ; 
the  part  covered  bv  them  is  said  to  be  induviatc. 

INEQUA'LIT Y,  in  Astronomy,  is  applied  to  any 
deviation  in  the  motion  of  a  planet  or  satellite  from  its 
uniform  mean  motion. 

INE'RTES.  (Lat.  Inert,  slothful.)   The  name  of  an 
order  of  birds  In  the  ornithological  sysf 
biduding  the  dodo  and  nptrryi. 

INE'RTlA.  Inert.)    This  term  is 


INFANTRY. 

denote  the  principle  or  law  of  the  material  world  that 
all  bodies  are  absolutely  passive  or  indifferent  to  a  state 
of  rest  or  motion,  and  would  continue  for  ever  at  rest, 
or  persevere  in  the  same  uniform  and  rectilinear  mo- 
tion, unless  disturbed  by  the  action  of  some  extrinsic 
force.  The  ancients  attributed  to  matter  a  certain  inap- 
titude, reluctance,  or  renitency  to  motion  ;  but  that  a 
body  in  motion  requlrrd  the  operation  of  an  extrinsic 
cause  to  bring  it  to  rest  was  first  discovered  by  Galileo. 
Kepler,  conceiving  the  disposition  of  a  body  to  maintain 
Its  motion  as  indicating  an  exertion  of  power,  prefixed 
the  word  vis;  and  the  compound  expression,  vts  inertia, 
though  less  accurate,  has  been  generally  retained.  Inertia 
it  one  of  the  inherent  properties  of  matter,  and  un- 
ceasingly recalled  to  our  observation  In  every  Incident  of 
life. 

INESCU'TCHEON.  In  Heraldry,  a  species  of  or- 
dinary, being  an  escutcheon  placed  upon  the  fess  point 
(arc  I-  ess)  ;  and  containing,  it  is  said,  the  thud  part  when 
charged,  the  fifth  w  hen  otherwise.  All  escutcheon*  borne 
within  escutcheous  are  by  tome  heralds  called  by  thlt 
name. 

IN  ESSE.  (Lat.)  A  term  applied  to  tilings  actually 
existing.  A  difference  is  made  by  authors  between  lis 
esse  and  m  posse  :  the  latter  being  applied  to  things  that 
are  not,  but  may  be ;  the  former  being  said  of  things 


actually  apparent  and  visible. 
I'NFANT.  In 


m*  n      I  *  "  uw»  i  d     uy  ass* 

into  is  hich^he  may 


Law.  a  person  under  twenty-one 
of  age.    lie  is  not  considered  in  law  as  having  sufti 
ability  to  contract,  and  Is  protected  from  his  own  Impro- 
vidence and  the  artifices  of  designing  persons  by  hit 
not  being  liable  for  any  er 
baje^entered,  "J^ptjor^ 

void,  but  only  voidable;  and  thougl 
forced  against  him,  yet  he  may,  if  be  do  not  choose  to 
avoid  them,  enforce  them  against  another,  and  may  al- 
ways confirm  them  on  the  termination  of  his  minority. 
He  is  in  general  responsible  in  damages  for  torts  com- 
mitted by  him,  as  for  slander  or  assault.  His  respon- 
sibility for  crimes  varies  according  to  his  age  and  dis- 
cretion :  under  seven  years  of  age  ne  cannot  tie  guilty  of 
felony  ;  between  seven  and  fourteen  a  presumption  arises 
that  ne  is  doll  lncapax  ;  but  this  presumption  may  be  re- 
pelled by  proof  that  he  could  plainly  distinguish  between 
good  and^cvil,  and^hc  may  then^suffer  death  as  a  felon  ; 

ment  as  a  person  of  full  age. 

His  disabilities,  many  of  which  are  In  the  nature  of  pri- 
vileges, and  established  for  his  protection,  are  numerous : 
he  cannot  fill  any  office  connected  with  the  administration 
of  justice,  or  tit  in  parliament ;  he  cannot  be  an  executor, 
nor  appear  in  court  by  attorney.  The  consent  of  parents 
or  guardians,  or  of  the  Court  of  Chancer)',  is  requisite  to 
his  marriage. 

I'NFANTE,  INFANTA.  The  titles  borne  by  the 
younger  sons  and  the  daughters  of  a  khv  of  Spain,  the 
eldest  son  being  styled  Prince  of  Asturias.  It  is  found  in 
a  document  of  the  year  999,  applied  to  the  sons  of  King 
Veremond  II.  It  appears,  however,  to  have  been  an- 
ciently given  to  all  hidalgos.  (Quart.  Rev.  vol.  lxll. 
p.  104.,  where  the  reader  is  referred  to  the  Ley  de  Par- 
tidas,  1,2.)  The  word  "chllde"  was  similarly  used  in 
England  in  the  middle  age*. 

INFA'NTIClOE.or  CHILD-MUKDEK,  by  the  law 
of  England  is  placed  upon  the  tame  footing  with  other 
homicide.  By  9  G.  4.  c-41.  s.  14.  a  woman  Indicted  for 
murder  of  her  child  may,  if  acquitted  of  the  murder,  be 
convicted  of  the  misdemeanour  of  secreting  the  body  of 
the  child  to  conceal  its  birth.  To  administer  poison,  or 
use  other  means  to  procure  the  miscarriage  of  a  woman 
great  with  child,  is  a  capital  felony  by  the  same  statute 
(c.  14.).  The  exposure  of  new-bom  infants,  especially 
females,  is  a  common  practice  among  many  savage  nations 
at  the  present  day,  and  especially  prevalent  among  the 
Chinese.  According  to  Lord  Macartney,  the  number  of 
Infanticides  committed  In  Pekin  alone  exceeds  20,000  a 
year ;  but  It  If  to  be  hoped  that  this  calculation  Is  highly 

e*f?FANTRY.  The  general  name  for  soldiers  who 
serve  on  foot.  The  term  Is  In  all  probability  derived 
from  the  Italian  word  /ante,  signifying  a  child  or  young 
person ;  and  was  originally  conferred  on  the  young  Ita- 
lian peasantry,  who  served  in  the  wars  on  foot,  tho 
nobles  being  usually  mounted.  There  are,  however,  va- 
rious other  accounts  of  the  origin  of  tho  term.  Among 
the  ancient  Greeks  and  Hoinans,  the  infantry  consti- 
tuted the  chief  strength  of  an  army;  and,  with  the  ex- 
ception of  that  period  in  Euro|kcan  history  during  which 
the  institutions  of  chivalry  prevailed,  when  the  tourua. 
ment  with  its  gay  appendages  engaged  the  attention  of  all 
the  powerful  nobles  and  otherwise  distinguished  persons, 
who  thus  imparted  to  the  cavalry  a  factitious  importance, 
it  has  generally  been  regarded  as  the  principal  military 
arm.  Since  the  institution  of  standing  armies  this  has 
been  peculiarly  the  case.  From  the  period  of  tho  Con- 
quest down  to  the  reign  of  Henry  VIII.,  the  infantry  oi 

Qq  3 


Digitized  by  Google 


INFECTION. 

this  country'contisted  of  the  inferior  tuiiIi  of  the  feudal 
tenant i,  and  from  the  cause  Above  referred  to  was  ne- 
glected both  in  discipline  and  accoutrements ;  but  the 
connection  of  that  monarch  with  Charles  V.  of  Germany 
and  Francis  1.  of  France,  whose  rivalry  in  arms  had  in- 
troduced (treat  improvements  into  this  arm,  was  the 
means  of  directing  attention  to  the  defects  of  the  Rnglish 
infantry,  and  paved  the  way  for  the  introduction  of  that 
system  of  discipline  which  after  the  lapse  of  three  cen- 
turies has  now  brought  it  to  perfection.  The  British 
army  comprises,  exclusively  of  the  militia,  artillery,  en- 
gineers, and  marines,  99  regiments  of  regular  infantry, 
three  regiments  of  foot  guards  ;  besides  a  rifle  brigade, 
two  West  India  regiments,  and  the  Ceylon  rifle  regiment. 
See  A  hmv,  and  the  authorities  there  referred  to. 
INFE'CTION.  Contagion. 
IN'FE'RUE.  (Lat.)  Sacrifices  offered  by  the  Greeks 
and  Romans  to  the  Dii  Manei.  or  the  souls  of  deceased 


|  P  Q 

—  sin 


INFLUENZA. 


(quod 


or  any  person  whose  memory  was  held  In 
These  sacrifices  consisted  of  almost  every  kind 
of  offering,  and  were  instituted  on  the  ninth  and  thir- 
tieth days  after  interment.  They  are  supposed  by 
writer*  to  hove  been  the  orljrln  of  t* 
Ti.le)  of  the  Homim  Catholic  church. 

INFK'HlOH.  A  term  given  to  a  calyx  that  is  distinct 
from  the  ovarium,  a*  in  sitcne ,  or  to  an  ovary  that  ad- 
here* to  the  calyx,  as  in  the  myrtle.  It  is  a  bad  expression, 
though  commonly  employed/for  which  the  French  school 
have  substituted  the  word*  n<  <n  adherent  and  adherent. 

I'NFFRO-BU  ANC11 1  A'TA.  (Lat.  inferus,  tower; 
Gr.  /3««y^f«,  gills.)  An  order  of  Gastropods,  charac- 
terized bv  the  position  of  the  gills,  which  are  situated 
beneath  the  produced  margin  of  the  mantle ;  they  consist 
of  two  long  series  of  leaf-shaped  vascular  organs.  This 
order  comprehends,  in  the  system  of  Cuvlcr,  two  genera, 
fhyllittia  and  liiphyllidia. 

I'M-  IDF L.  (Lat.)  A  term  applied  to  such  persons 
as  are  not  baptised,  or  do  not  believe  in  the  Christian  re- 
ligion.  See  Drist. 

I'NFINITB.  (Lat.lnfinitus,&»mdf>«.)  In  Geome- 
try, an  infinite  quantity  is  properly  that  which  is  greater 
any  arguable  magnitude  ;  and  as  no  such  quantities 
in  nature,  it  follows  that  an  infinite  quantity  is 
merely  an  abstraction  of  the  mind,  formed  by  excluding 
the  idea  of  limit  or  boundary.  An  infinitely  smalt  ouan- 
tity  It  a  quantity  considered  as  less  than  any  assignable 
magnitude.  There  is,  however,  a  peculiar  signification 
attached  to  this  expression  In  mathematical  language, 
which  has  frequently  been  misunderstood.  Infinitely 
small  quantities  are  not  absolute  zeros,  or  even  quantities 
actually  less  than  certain  determinate  magnitudes  :  they 
are  merely  quantities  which  the  conditions  of  the  proposed 
question  permit  to  be  regarded  as  variable  until  the  cal- 
culation is  entirely  completed,  and  as  diminishing  con- 
tinually until  they  uecome  as  small  as  we  please,  without 
its  being  necessary  to  change  the  values  of  those  quantities 
of  which  the  relation  is  sought.  It  is  in  this  circumstance 
only  that  the  peculiar  character  of  what  are  called  in- 
finitely small  quantities  consists,  and  not  in  the  littleness 
which  their  denomination  seems  to  imply,  or  in  the  abso- 
lute nullity  which  mar  be  attributed  to  them. 

INFINITE'SIMAL.  1 1 1 Geometry  and  Analysis, an  infi- 
nitely small  quantity  ;  that  Is  to  sav,  a  quantity  which  is  less 
t  ban  any  assignable  magnitude.  The  infinitesimal  analysis 
Is  the  art  of  employing  infinitesimal  quantities  as  auxili- 
aries, in  order  to  discover  the  relations  which  exist  among 
the  proposed  quantities.  It  differs  from  the  differential - 
calculus,  or  the  method  of  fluxions,  only  in  respect  of  its 
metaphysical  principles  ;  the  analytical  processes  are  pre- 
cisely the  same  In  both.  In  the  theory  or  infinitesimals,  a 
curve  is  regarded  as  a  polygon  of  an  infinite  number  of 
sides,  any  one  of  which  represents  the  arc.  Thus,  let  P  Q 
be  one  of  those  sides ;  then  P  Q  is 
the  hypothenuse  of  a  right-angled 
triangle,  of  which  the  sides  FR 
and  R  Q  are  the  differentials  of 
the  co  ordinates  A  M  and  M  I*.  or 
of  x  and y.  Hence,  making  PQs 
tlx,  we  have  dx^madx'*  dy*.  On 
the  same  principle,  if  s  denote  the 
infinitely  small  element  of  the  area, 
or  the  space  M  P  Q  N,  we  shall 
hare  it  s  =  v tt x  +  \  dy  dx  (for 
MPQS-MPRN  ♦  P«  B-MP'MN+IQH- 
PR).  But  the  second  part  of  this  expression,  namely, 
{dy  dx,  is  an  infinitesimal  of  the  second  order,  being  the 
product  of  two  Infinitely  small  quantities,  and  therefore  in- 
finitely smaller  than  y  dx,  which  is  an  infinitesimal  of  the 
first  order.  The  part  idydx  must  therefore  be  omitted, 
being  of  no  value  In  comparison  of  the  quantity  to  which 
It  is  added  and  we  have  consequently  d  $  «=»  ydx.  The 
elemental  triangle  P  <j  R  also  shows  at  once  the  dif- 
ferential values  of  the  trigonometrical  lines.  Thus,  sup- 
posing the  curve  A  B  to  be  a  circle  whose  centre  is  C,  | 
then  the  radius  C  P  being  unity,  and  the  arc  A  P  being 
denoted  by  x,  we  have  1  :  cos.  ■  I  iFQ  :  QR  :  :  dx  I 
d  tin.  z  ;  whence  i  «ln.  tacus.  z  dx.  Ajiin,  1  :  sin.  2  :  1 


P  R :  1  dx  :  —  d  cos.  a;  therefore  d  cos.  :  =» 
sin.  td  a. 

The  theory  of  infinitesimals  affords  very  great  facilities 
in  the  application  of  the  calculus  to  the  higher  geometry, 
and  especially  in  the  doctrines  of  physics.  Whatever  view 
may  be  taken  of  the  principles,  the  results,  if  deduced  by 
correct  reasoning,  are  rigorously  accurate ;  and  the  ma- 
thematician wiU  scarcely  be  restrained  by  metaphysical 
considerations  from  attempting  to  reach  his  object  in  the 
shortest  way,  which.  In  very  numerous  applications  of 
the  calculus,  is  by  the  infinitesimal  method. 

INFI'NITIVE  MOOD.  In  Grammar,  that  inflexion 
of  the  verb  which  expresses  the  conception  merely,  with- 
out affirming  or  denying  it.  of  any  subject.  Sec  Grammar. 

INFPNITY.  See  Infinite. 

INFI'RMARY.  (Lat.  Infirmus.  treat.)  An  hospital 
for  the  reception  of  the  sick  poor,  either  supported  by  the 
public,  or  endowed  by  benevolent  persons  with  funds  to 
defray  the  necessary  expense, 
this  name  are  not  uncommon  in  1 
the  British  empire.    See  Hospital. 

INFLAMMA  TION.  In  Pathology,  this  term  U  ap- 
plied to  redness  and  heat  of  some  part  of  the  body,  attended 
by  pain  and  swelling  :  the  vascular  action  of  the  part  is 
increased  ;  and  If  it  does  not  subside  or  terminate  in  reso- 
lution, it  produces  three  different  effects,  which,  where 
they  take  place  healthily,  follow  each  other  in  regular 
order.  These  arc,  I  ■  adhesion  ;  2.  suppuration  ;  3.  ulcer- 
ation. 

FNFLEXED.  (Lat.  inflect <>,  /  bend.)  In  Zoology, 
when  a  part  Is  bent  inwards. 

INFLE'XION,  in  Grammar,  in  strictness  of  lan- 
guage. Is  any  change  which  takes  place  in  a  word  from  a 
modification  of  its  sense  between  the  root  and  the  ter- 
minal tan.  The  inflexion  must  therefore  not  be  con- 
founded with  the  termination  itself.  Thus  the  syllable 
am  is  the  root  of  all  the  words  employed  in  the  conjuga- 
tion of  the  Latin  verb  amo,  /  love :  in  the  imperfect  tense, 
the  inflexion  is  the  syllable  ab.  The  termination  varies 
according  to  the  person  ;  amabam,  am  abas,  amabat. 

Inflexion.    In  Optics,  the  same  as  diffraction;  or 
that  property  of  light  by  reason  of  which,  when  it  | 
very  near  the  borders  of  an  opaque  body,  it  is  I 
its  rectdinear  course.   See  Diffraction  and  ] 

Point  of  inflexion,  in  Geometry,  is  that  point  of  < 
line  where  the  curvature  in  relation  to  the  axis  cl 


;  point  Is  also  called  the  point  of  contrary  fiexurt ; 
and  if  the  direction  change*  suddenly  with  relation  to 
the  ordinate  as  well  as  the  absciss,  the  point  becomes  1 
point     regression.  Thus,  let  A  P  be  a  curve  which  from 

A  to  P  is  concave  towards  the 
axis  A  B,  and  from  P  to  I)  con- 
vex towards  the  axis  ;  the  point 
P,  at  which  It  passes  from  con- 
cave to  convex,  is  the  point  of 
inflexion  ;  and  if  the  curve  at  r 
is  turned  backwards  as  P  E.  the 
P  is  the  point  of  regression  The 
determination  of  these  point-  it 
attended  with  no  difficulty,  and 
the  method  of  determining  them 
will  be  obvious  from  the  iollow- 
ing  considerations.  When  a  curve  is  concave  to  the  axis, 
the  differential  of  the  ordinate  (that  of  the  absciss  beln* 
supposed  constant)  decreases;  consequently  the  second 
differential,  or  d1  y,  is  negative.   On  the  contrary,  when 
the  curve  U  convex  to  the  axis,  dy  Increases,  and  d*y  is 
positive.    At  the  point,  therefore,  at  which  the  curvature 
changes  from  concave  to  convex,  <tly  changes  its  sign ,  but 
as  no  variable  quantity  can  change  its  sign  without  be- 
coming nothing  or  infinite  in  relation  to  iu  former  mag- 
nitude, it  follows  that  at  the  point  of  inflexion,  or  re- 
gression, (CvbOot  infinity.    Hence  to  find  the  point  of 
Inflexion  in  any  given  curve,  it  is  only  necessary  to  find 

from  the  equation  of  the  curve  the  value  of  ^-JJ;  this 

value,  made  equal  to  0  or  infinity,  will  give  an  equation 
by  which  *  is  determined.  This  subject  is  treated  at 
length  in  the  work  of  Cramer.  Sur  les  lUgncs  Comrhes  ; 
also  In  Laeroix's  Caleut  Differentiel  et  Integral;  and 
noticed  in  almost  everv  work  on  the  Differential  Calculus. 
IN  FLORE'SCEN'CE.   ( Lat.  Inflorescerc. tofiouevk . ) 

brani^f "°I  *c^  kinds :  vix 

tho  spike,  the  raceme,  the  panicle,  the  capltulutn,  the 
umbel,  and  the  cyme ;  each  of  which  la  mentioned  is  its 
place. 

INFLUE'NZA.  (As  if  produced  by  the  influence  of 
the  stars.)  An  epidemic  catarrh,  generally  attended  bv 
languor,  hcadach,  quick  pulse,  and  febrile  symptoms,*  hfci« 
often  run  very  high,  and  assume  a  variety  of  aspects, 
dependent  u|>on  the  season  and  other  causes.  The  possi- 
bility of  the  existence  of  some  highly  poisonous  and  irri- 
tating vapour,  though  In  very  minute  quantity,  at  the 
exciting  cause  of  Influenza,  has  been  suggested  by  Dr 
Prout.  It  may  possibly  be  of  volcanic  origin ;  and  such  - 
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IN  FORMA  PAUPERIS. 

substance  as  selcnluretted  hydrogen,  the  effects  of  which, 
even  in  extremely  minute  quantity,  are  highly  deleterious, 
might  perhaps  account  for  some  of  the  phenomena  of  thii 
extraordinary  dl»ease. 

IS'  FO'KM  A  PAU'PERIS.  In  Law.  a  person  is  said  | 
to  so<*  as  a  pauper,  or  in  forma  pauperis,  when  he  takes 
advantage  of  the  Stat.  11  H.  7.  c.  1'J..  (wearing  himself 
not  to  be  worth  five  pounds ;  in  which  case  he  is  en- 
titled to  have  original  writs  and  subpeenas  gratis,  and 
artorney  and  counsel  assigned  him  without  fee,  and  is 
excused  from  paying  cent*  when  plaintiff.  By  no  i  scon  - 
and  under  certain  other  circumstances,  the  party  is 
and  loses  his  pnTWepe.    He  M  capable  of 

hos^Sn  Law,  aneaccus*tion  exhibited 
ant  for  some  criminal  offence ;  not  on  the 
oath  of  jurors,  but  on  the  special  allegation  of  an  officer 
cnt-.wrr.-xi  to  exhit-it  i;  Criminal  information*  arc 
either  partly  at  the  suit  of  the  king  and  partly  at  that  of 
a  subject,  namely,  such  as  are  brought  upon  certain 
pmal  statutes  at  the  suit  of  common  informers ;  or  wholly 
at  the  suit  of  the  king.  These  are  of  two  sorts :  1 .  those 
fiU-d  ex  oAcio  by  the  attorney- general,  which  is  a  pro- 
ceeding resorted  to  in  the  case  of  some  particular  misde- 
meanours of  a  public  nature,  as  libels  and  various  other 
offences  concerning  the  public  government ;  and  H.  infor- 
mal! <ns  filed  at  the  suit  of  the  master  of  the  crown  office, 
which  lie  for  some  gross  and  notorious  misdemeanours,  as 
riots,  batteries,  libels,  Ac,  not  immediately  tending  to 
di»turb  the  government. 

lN'FO'KMKD  STARS  (Informes  Stella?),  in  As- 
tronomy, are  stars  not  included  In  any  or  the  constella- 
tion*.   See  CONSTELLATION. 

I 'XFR  ALA  PS  A' MAN  8.  In  Ecclesiastical  History,  a 
«ct  of  Presbyterians  who  maintain  that  God  has  created 
a  certain  number  of  human  beings  only  to  be  damned, 
»ithout  allowing  them  the  opportunity  of  salvation  c>en 
If  they  chose  to  embrace  it.  They  are  thus  designated 
•  rh.  v  hold  that  t he  decree*  of  Cod  were  formed 

infra  lapsum,  after  his  knowledge  of  the  fall,  and  in  con- 
sequence of  it .    See  St  pral  Arabians. 

INFUSO'RIA.  (Lat.  infundo,  /  pour  in.)  A  name 
applied  by  Otbo  Fr.  Muller  to  an  assemblage  of  micro- 
scopic animalcules  which  are  for  the  most  part  developed 
in  infusions  of  decayed  animal  and  vegetable  substances. 
Some  of  these  minute  organised  beings  were  known  to 
Iinnsrus,  and  were  placed  by  him  at  the  end  of  the  class 
f ermes,  in  a  genus  which  he  denominated  Chaot.  Muller, 
*ho  made  the  Infusoria  a  subject  of  special  study,  dis- 
covered numerous  distinct  genera  and  species,  which  he 
earned  and  classified  according  to  their  outward  form. 
Gmelin  and  Lamarck  introduced  Midler's  discoveries 
and  classification  of  the  Infusoria  into  their  systems  with- 
out any  particular  modification.  Cuvier,  In  18»,  ob- 
serves, that  "  N  aturalists  usually  close  the  catalogue  of  the 
animal  kingdom  with  beings  so  extremely  miuute  as  to 
be  invisible  to  the  naked  eye,  and  which  have  been  dia- 
pered only  sine  the  invention  of  the  microscope  ha* 
I  to  us,  as  it  were,  a 


sent  a  gelatinous  body  of  the  greatest  simplicity,  and 
these  this  is  undoubtedly  the  situation  ;  but  authors 
have  placed  among  the  Infusoria  animals  apparently 
much  more  complicated,  and  which  only  resemble  them 
io  their  minuteness  and  the  dwelling  in  which  they  are 
usually  found."  These  higher -organised  Infusoria  were 
placet!  by  Cuvier  at  the  head  of  the  class  in  a  distinct 
order,  under  the  name  of  Roliferet  or  Rotifera,  a  name 
•  hich  has  subsequently  been  retained.  Cuvier  attributes 
In  these  animalcules  a  mouth,  a  stomach,  an  intestine, 
and  an  anus  ;  and  notices  the  prominences  on  the  anterior 
part  of  the  body,  which  some  observers  had  regarded  as 
eyes.  The  anterior  lobated  organ  and  its  vibratory  den- 
Uculations,  the  successive  action  of  which  gives  to  the 
organ  the  appearance  of  a  swiftly  rotating  wheel,  forms 
the  main  external  character  of  the  order.  Cuvier  in- 
cludes in  the  order  Rotatoria  the  genera  Furcularia, 
Lam.;  Vagmicota,  Lam.  ;  Tubicotarta,  Lam. ;  Brachio- 
»*».  Muller. 

The  investigation*  of  Ehrenberg,  with  the  aid  of  a  supe- 
rior microscope  to  that  of  hi*  predecessors,  have  brought 
additional  organs  and  complexities  of  struc- 
Mifera,  besides  several  genera  and  species 
>wn  ;  and  since  these  researches  naturalists 
.  „Hy  regarded  the  Rotifera  as  a  distinct  class 
of  Invertebrata.  which  Professor  Grant  has  placed  in 
the  Articulate  sub-kingdom,  and  Professor  Owen  in  the 
brmatomtura,  or  higher  division  of  Cuvier's  Kadlata. 
For  the  character,  subdivision,  and  organization  of  the 
HtX'frra,  see  that  word. 

The  second  order  of  Infusoria  In  Cuvier's  system  is 
denominated  Homos  men  ;  a  term  sufficiently  expressive 
"f  the  Inadequate  ideas  current  at  that  recent  period  re- 
'j*Ting  their  organisation.  Cuvier  says,  "  The  body  of 
'he  Homogenea  presents  neither  viscera  nor  other  com- 
plication, and  is  frequently  destitute  of  even  the  appear- 
'""sofa  mouth."  Ehrenberg  has  since  shown  that  they 
»  not  only  really  a  mouth,  but  that  the  greater  part 
W9 


INITIATIVE. 

of  the  ITomogenea  of  Cuvier  possess  a  digestive  cavity 
complicated  with  many  carcal  pouches  or  stomachs  ;  and 
accordinglv  proposes  to  name  the  order  I'olygattrica. 
Cuvier  includes  In  his  second  order  of  Infusoria  the  ge- 
nera Vrceotaria,  Lam. ;  Trichoda,  Leueiipkra,  Kerona, 
Himantopus,  Cercaria,  Furcoeerca,  Vibrio,  Prole**, 
Vulvar,  and  Mono*.  As  the  polygastric  structure  has 
not  been  detected  In  any  species  of  Cercaria,  but  as,  on 
the  contrary,  some  species,  as  Cercaria  lemtut,  possess 
a  simple  alimentary  canal,  this  genus,  together  with  the 
J  Spermatozoa,  and  the  Vibrionirtar,  which  all 
a  straight  and  simple  alimentary  canal,  have  been 
ed  ^from  the  Infusoria,  and  classed  by  Mr.  Owen 

tlvely  simple  organisation,  possessing  neither 
nor  respiratory  organs,  yet  manifest  at  leas 
tinet  types  of  structure,  and  are  referable  to  three 
ent  classes  of  animals. 

Many  genera  of  Infusoria  are  protected  by  an  exter- 
nal siliceous  case.  The  observations  which  Ehrenberg 
had  made  on  the  modifications  of  the  form  and  surface 
of  these  cases  of  the  existing  Infusoria  led  to  his  capital 
discovery  of  their  remains  in  a  fossilised  state.  The 
mineral  called  Volir-tcheifer,  used  for  a  long  period  in 
the  arts  for  polishing  metals  and  other  substances,  was 
first  dicovrred  to  be  composed  of  myriads  of  the  micro- 
scopic flinty  cases  of  polygastric  Infusoria  belonging  to 
the  genera  OrilioneUa,  BaciUaria,  Diatoma,  Ac.  whole 
strata  of  considerable  extent  and  thickness  have  since 
been  found  to  consist  almost  exclusively  of  the  fossil  re- 
mains of  Infusoria. 

INGLU'VIES.  (Lat  a  crop.)  The  crop  or  dilatation 
of  the  oesophagus,  in  which  the  food  is  accumulated  and 
macerated,  but  not  digested.    It  ia  largest  In  the  Galli- 


rds  and  pigeons,  but  exists  In 
In  the  flamingo,  and  others. 
'.   A  word nf  doubtful  origin,  s 


pTn,got. 

the  small  masses  or  bars  of  gold  and  silver  intended 
either  for  coining  or  exportation. 

INGRO'SSING.  See  Emsbossino,  Fohpst amino. 
INHA'BITANT.  In  Law,  a  word  used  in  various 
technical  senses.  Thus  a  person  having  lands  or  tene- 
ments in  his  own  possession  is  an  inhabitant  for  the  pur- 
pose of  repair  of  bridges,  wherever  he  may  reside. ;  but 
tor  purposes  of  personal  services  the  "  inhabitant"  must 
necessarily  be  a  resident.  For  the  purpose  of  the  poor 
rate,  the  word  means  a  person  residing  permanently  and 
sleeping  In  the  parish.  Where  the  right  of  voting  is  in 
"inhabitant"  householders,  a  variety  of  divisions  In 
committees  of  the  House  of  Commons,  in  some  instances 
conflicting,  have  taken  place  on  the  point.  But  it  appears 
to  be  generally  understood  that  an  inhabitant  is  one  who 
house  in  his  own  occupation,  either  personally 
in  it.  or  having  It  occupied  by  servants  and  ready 
;  having  wh, 


io  oe  gei 
keeps  a 
residing 


INHARMO'NICAL  RELATION, 
which  a  dissonant  sound  is  introduced. 

INHERITANCE.  In  I -aw,  an  estate  or  real  property 
which  a  man  has  to  himself  and  his  heirs,  or  the  heirs  of 
his  body,  Ac,  is  termed  a  freehold  of  inheritance. 

IN  Hi  HI  'HON.  (Lat.  in!. ;i'<o.  / /:..';,(-».  In  Scot- 
tish Law,  a  species  of  diligence ;  i.  e.  process.  It  is  a 
writ  in  the  king's  name, passing  under  the  signet,  whereby 
a  debtor  Is  prohibited  from  contracting  any  debt  which 
may  become  a  burden  on  his  heritable  property  in  com- 
petition with  the  creditor  at  whose  instance  the  inhibition 
is  taken  out ;  and  from  granting  any  deed  of  alienation, 
Ac,  to  the  prejudice  of  the  creditor.  The  heir  of  the 
debtor  is  not  affected  by  the  inhibition  of  his  ancestor. 
Other  species  of  inhibition  are,  that  of  a  husi>and  against 
his  wife,  intended  to  signify  that  her  superintendence 
over  domestic  affairs  has  ceased,  on  which  his  liability 
for  domestic  expenditure  contracted  by  her  also  ceases ; 
and  inhibition  of  tithes  or  teinds. 

Inhibition.  In  Ecclesiastical  Law.  a  writ,  commonly 
Issuing  out  of  a  higher  court  Christian,  to  forbid  an  in- 
ferior judge  from  further  proceeding  In  a  cause  before 
him  ;  being  analogous  to  a  prohibition  issuing  out  of  one 
of  the  king's  superior  courts  of  justice. 

INIS.  An  Irish  word  signifying  island,  used  as  a  pre- 
fix to  the  names  ol  some  islands  on  the  coast  of  Ireland, 
and  of  several  towns  situated  on  lakes  or  rivers  In  tho 
same  country  ;  as  Inlsfallen,  Iniskilling,  Ac. 

INl'TIATIVE.  (Lat.  initlum,  a  beginning.)  In  Po- 
litics. In  legislative  assemblies  constituted  so  as  to  com- 
prise more  than  one  chamber,  or  more  than  one  distinct 
and  co-ordinate  power,  that  branch  of  the  legislature  to 
w  hich  belongs  of  right  the  power  to  propose  measures 
of  a  particular  class  is  said  to  have  the  initiative  with 
respect  to  those  measures.  Thus  in  England  all  propo- 
sitions for  taxing  the  subject,  whether  directly  or  Indi- 
rectly, must  begin  in  the  Commons  ;  a  usage  which  has 
been  adopted  in  most  modern  constitutions.  On  the 
hand,  there  are  some  private  bills  which  by  custom 
ate  in  the  Lords  i  and  one  bill,  that,  namely,  for  a 
Qq  « 
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INJUNCTION. 

j  1»  proposed  hi  the  first 
In  France,  by  the  charter  of 
branches  of  the  constitution  enjoy  like  privileges  in  pro- 
posing  law*  ;  but  custom  generally  concedes  the  initia- 
tive to  the  Chamber  of  Peers,  excepting  In  the  case  of 
monev  bills,  which  must,  as  in  England,  originate  with 
the  Chamber  of  Deputies. 

INJU'NCTION,  in  Law,  is  a  writ  which  issues  under 
the  seal  of  a  court  of  equity.  It  Is  granted  in  rarious 
cases,  where  the  court  thinks  fit  to  Interfere  on  equitable 
grounds  with  the  act*  of  parties,  or  with  the  course  of 
other  jurisdictions.  Thus  injunctions  are  granted  under 
certain  circumstances  tostaj  proceedings  at  common  law ; 
to  restrain  the  negotiation  of  notes  and  other  securities  ; 
to  restrain  parties  from  the  commission  of  waste ;  to  pre- 
serve property  which  is  in  course  of  litigation,  Ac.  In- 
junctions are  also  granted  to  direct  parties  to  quit  pos- 
session of  land*,  Ac.  after  a  decree.  Disobedience  to  an 
injunction  is  punishable  as  a  contempt  of  the  court  from 
which  it  Issues. 

INK.  (Germ,  dintc.)  The  colouring  matter  of  common 
writing  ink  is  the  tannogallate  of  iron,  which  is  suspended 
In  water  by  gum  arable ;  a  little  logwood  Is  generally  added 
to  deepen  and  improve  the  colour.  A  good  writing  Ink  is 
made  as  follows :— Take  six  ounces  of  finely  bruised  galls, 
four  ounces  of  gum  arable,  four  ounces  of  green  vitriol, 
and  six  pints  of  soft  water.  Boil  the  galls  in  the  water ; 
then  add  the  other  ingredients ;  and  mixing  the  whole  well 
together,  keen  it  in  a  well-corked  bottle,  occasionally 
shaking  it.  In  two  months'  time  carefully  pour  off  the 
ink  from  the  residue  into  glass  bottles,  which  should  be 
well  corked ;  a  few  cloves  or  a  drop  or  two  of  creosote 
put  into  each  bottle  prevent  moulding.  The  addition  of 
a  little  sugar  to  ink  gives  it  a  gloss,  and  prevents  Its  dry- 
ing rapidly  and  perfectly  ;  so  that  it  is  generally  used  in 
what  is  called  copying  ink,  from  the  writing  with  which 
copies  may  be  taken  oy  pressure.  Indian  ink  Is  a  com- 
pound of  very  fine  lampblack  and  site.  It  cannot,  like 
common  writing  Ink,  be  removed  by  acids ;  but  as  it  does 
not  bite  or  sink  into  the  paper,  it  may  generally  be  wiped 
off  with  a  moist  sponge.  Printing  ink  is  made  with  boiled 
linseed  or  nut  oil  and  lampblack.  Bed  ink  is  a  solution 
of  alum  coloured  with  brasil  wood.  Boll  two  ounces  of 
bra  ill  wood,  half  an  ounce  of  gum  arable,  and  a  quarter 
of  an  ounce  of  alum  In  a  pint  of  water  for  ten  minutes ; 
•train  the  decoction,  and  set  it  aside  to  clear.  Sympathe- 
tic inkM  are  compounds  which  when  written  with  will  re- 
main invisible  till  heated:  solutions  of  cobalt  thus  become 
blue  or  green,  lemon  juice  turns  brown,  and  a  very  dilute 
sulphuric  acid  blackens.  Marking  ink  is  made  as  follows : 
—  Dissolve  one  drachm  of  tanar  caustic  (fused  nitrate  of 
silver)  in  half  an  ounce  of  water  previously  thickened 
with  a  little  sap  green :  write  with  this  upon  the  linen 
previously  prepared  for  its  reception  by  the  application 
of  a  weak  solution  of  carbonate  of  soda  thickened  with 
a  little  gum  arable,  and  suffered  to  dry  upon  the  linen. 

INLl'DANS,  IrJid*.  The  name  of  a  family  of  Myrta- 
pods,  having  the  inlus  or  gally-worm  as  the  type. 

I'NNOCENTS*  DAY.  In  the  Calendar,  a  festival 
celebrated  on  the  29th  of  December,  in  commemoration 
of  the  infants  murdered  by  Herod. 

INNO'MINATUM.  (Lat.  in,  priv.,  and  nomen,  a 
name;  without  a  name.)  Each  of  the  lower  bones  of  the 
pelvis  is  called  os  innomfuantmi  because  the  three  bones  of 
which  it  consists  originally,  namely,  the  ischium,  the  ilium, 
and  the  pubis,  or  the  hip  bone,  the  haunch  bone,  and  the 
share  bone,  grow  afterwards  together  so  as  to  form  what 
appears  to  be  a  single  bone,  which  Is  thus  left  nameless. 

INNS  OF  COURT.  Four  corporate  societies  esta- 
blished in  London.  Every  candidate  for  the  rank  of  bar- 
ri.ter-at-law  is  obliged  to  be  admitted  a  member  of  one 
of  these  societies,  and  submit  to  its  regulations  as  a  stu- 
dent. These  are,  —  I.  the  Inner  Temple,  to  which  three 
Inns  of  Chancery  (Clifford's,  Lyon's,  and  Clement's)  be- 
long ;  1  the  Middle  Temple,  with  Strand  Inn  (no  longer 
existing)  and  New  Inn  dependent  on  it ;  .3.  Lincoln's  Inn 
(with  Furnival's  and  Thavie's  Inns),  Gray's  Imi  (with 
Staple's  htn  and  Bernard's  Inn). 

INNUE'NDO.  (Lat.  innuo,  /  nod  or  beckon.)  In  Law. 
In  the  old  Latin  forms  of  pleadings  this  term  was  used  as 
a  word  of  reference,  when  In  relating  the  words  of  another 
party  It  was  necessary  to  describe  more  particularly  the 
person  or  thing  meant  by  that  party ;  as,  for  instance,  in 
a  declaration  In  action  for  slander,  which  is  the  most  or- 
dinary modern  case  of  the  employment  of  the  innuendo, 
the  plaintiff  avers  that  the  defendant  said  that  "  be," 
innuendo  (meaning  the  plaintiff),  was  a  thief,  Ac.  Hence 
the  use  of  the  word  "  an  Innuendo"  In  ordinary  language 
to  signify  a  covert  allusion. 

INO'CULATION.  The  insertion  of  poisonous  or 
Infectious  matter  into  any  part  of  the  body  ;  but  in  this 
country  the  phrase  is  commonly  used  to  signify  the  in- 
sertion of  the  virus  of  the  common  smallpox,  the  inser- 
tion of  the  virus  of  the  cow-pox  being  called  Vaccination. 
Inoculation  was  introduced  into  general  notice  by  Lady 
Mary  Wortley  Montague,  whose  son  was  inoculated  at 
!  about  the  year  1721,  and  whose 
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•ent  the  operation  in  this  country. 
A  milder  disease  is  thus  propagated  than  when  It  is  re- 
ceived In  the  natural  way.    Inoculation  is  performed  by 
inserting  the  point  of  a  lancet  armed  with  proper  matter 
just  under  the  cuticle,  and  afterwards  gently  rubbing  the 
armed  part  over  the  pricked  cuticle.   See  VaccrwATiov 
INO'CULATION  OF  GRASS  LANDS.  Tbeordi. 
nary  method  of  turning  a  ploughed  field  Into  a  meadow 
or  pasture  is  by  sowing  It  with  grass  seeds  ;  but  as  this 
part  of  agriculture  has  hitherto  been  very  ill  understood, 
and  the  result  of  sowing  grass  seeds  has  frequently  not 
answered  the  expectations  of  the  sower,  the  practice  of 
what  is  called  inoculation  has  of  late  years  been  invented, 
though  practised  but  in  very  few  instances.    This  consbts 
in  preparing  the  soil  as  If  it  were  to  be  sown  down  with 
grass  seeds  ;  but  instead  of  sowing  these  on  the  surface, 
there  are  distributed  over  it  small  fragments  of  turf  taken 
from  the  best  old  pasture  land  which  the  neighbourhood 
affords.    These  fragments  may  bo  about  two  or  three 
inches  square,  and  they  are  laid  down  on  the  surface  at 
the  rate  of  about  one  iu  every  square  foot.    After  they 
are  deposited  grass  seeds  mixed  with  clover  are  scattered 
over  the  surface,  and  the  field  Is  rolled  to  press  down  the 
the  turf  and  press  In  the  seeds.    In  consequence  of  the 
fragments  of  turf  being  placed  on  fresh  soil,  the  grasses 
and  other  vegetables  which  they  contain,  if  of  the  erreph? 
kind,  grow  luxuriantly,  and  their  stems  cover  the  inter- 
vals between  the  fragments  ;  but  if  the  grasses  which  the 
fragments  contain  should  not  be  of  the  creeping  or  sti>- 
loniferous  kinds,  it  is  evident  that  the  Intervals  between 
them  must  chiefly  depend  for  their  grassy  surface  on  the 
seeds  which  have  been  sown.   On  the  whole,  the  inom. 
lation  of  grass  land  may  be  considered  as  a  needlessly 
expensive  process,  altogether  unscientific,  and  unsuitable 
to  the  present  advanced  slate  of  agriculture. 

INO'RDINATE  PROPORTION,  in  Geom-trr.  is  a 
proportion  in  which  the  terms  are  placed  out  of  the  re- 
gular order. 

INOSCULA'TION.  (Lat.  Inosculatlo.)  Theunloo 
of  vessels  by  conjunction  of  their  extremities.  This  term 
is  sometimes  limited  to  the  communication  of  trunks  or 
large  vessels  with  each  other ;  and  where  the  ramifications 
which  unite  are  small  or  capillary,  the  vessels  arc  i 
anastomose. 

I'NQUEST.  In  Law.  an  inquisition  of  jurors  In  < 
civil  or  criminal,  when  the  facts  are  referred  to  tbeir  trial, 
being  impanelled  bv  the  sheriff  for  that  purpose.  Also 
the  persons  to  whom  the  trial  of  fact  In  any  question,  civil 
or  criminal,  is  committed.  An  inquest  of  office,  or  in- 
quisition, Is  an  inquiry  made  by  the  king's  officer,  sheriff, 
coroner,  Ac,  by  virtue  of  their  office,  or  \yj  writ  sent 
them  for  that  purpose,  or  by  persons  acting  under  a  sperisl 
commission,  to  inquire  concerning  any  matter  which  en- 
titles the  king  to  the  possession  of  lands  and  tenements, 
or  goods  and  chattels ;  as  forfeiture  for  offences,  wreck, 
treasure-trove,  Ac.  The  king's  title  In  general  com- 
mences on  office  found. 

INQUISITION.  The  title  given  to  a  court  armed 
with  extensive  criminal  authority  in  various  European 
countries ;  especially  instituted  to  Inquire  into  offences 
against  the  established  religion.  The  first  of  these  tri- 
bunals of  faith  was  that  established  in  the  south  of  France 
after  the  conquest  of  the  Albigeois  In  the  13th  century. 
They  were  established  in  Spain  In  the  middle  of  the  same 
century,  not  without  much  opposition  on  the  part  uf  the 
bishops  and  secular  clergy,  who,  In  Castile,  long  main- 
tained their  exclusive  spiritual  jurisdiction.  In  1*10,  the 
supreme  general  inquisition  was  founded  at  Seville  by 
Queen  Isabella,  with  the  aid  of  the  Cardinal  Pedro  Goo- 
sales  dc  Mendoaa.  This 
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quemada.  prior  of  a  Dominican  convent,  was  its  first  pre- 
sident, with  the  title  of  inquisitor-general.  The  process 
of  the  inquisition  was  widely  different  from  that  of  ?il 
other  courts  of  justice.  The  kings  named  the  grand  in- 
quisitor, who  appointed  his  assessors,  some  of  whom  were 
secular,  but  the  greater  part  regular  ecclesiastics:  the 
counsellors  were  six  or  seven  in  number,  of  w  hom  one. 
by  the  ordinance  of  Philip  III.,  must  be  a  Dominican.  A 
party  who  was  brought  under  cognizance  of  the  court  by 
secret  accusation  was  immediately  seized  by  its  officers 
(termed  officials  or  familiars),  and  his  property  put  under 
sequestration.  If  the  accused  was  fortunate  enough  to  ab- 
sent himself,  and  did  not  appear  at  the  third  summon*,  he 
was  excommunicated,  and  In  same  cases  burnt  In  effigy. 
The  subsequent  process  of  the  court  by  imprisonment, 
secret  examination,  and  torture,  is  well  known.  Penitent 
offenders  were  subjected  to  imprisonment,  scourging,  con- 
fiscation, and  legal  infamy.  Those  convicted,  who  wens 
sentenced  to  death,  were  burnt  at  the  Autos  da  Fe.  which 
usually  take  place  on  some  Sunday  between  Trinltv  and 
Advent.  During  the  eighteenth  century,  the  chief  officer* 
of  the  inquisition  were  for  the  most  part  men  of  Intel- 
ligence and  moderation,  and  its  proceedings  chx-fiy 
directed  against  parties  guilty  of 
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cerroey  or  religion  a»  would  hare  been  punishable  In 
-:  hurnjiean  countries,  although  not  !>y  an  finally  arbi- 
trary process.  But  there  were  exception*  to  this  general 
character ;  and  by  the  provincial  court*  of  inquisition,  of 
which  Spain  contained  sixteen,  tome  acta  of  barbarout 
injustice  were  committed.  According  to  a  common  cal- 
rulAtion.  340,000  persons  had  been  puntahed  by  the  in- 
quisition from  J481  to  1808,  of  whom  nearly  32,000  were 
burnt.  In  that  year  it  wa*  abolithed  by  Napoleon.  It 
vat  afterwards  re-established  by  Ferdinand  111.  in  1  HI 4  ; 
but  baring  been  again  abrogated  by  the  Cortes  In  1820, 
h  hai  not  been  since  reconstituted.  In  Portugal,  the  su- 
preme court  of  inquisition  was  established  in  1557.  It* 
history  in  many  respects  resembles  that  of  the  Spanish 
court ;  but  Ui  the  eighteenth  century  its  power  was  greatly 
curtailed  by  ordinances  which  required  a  certain  degree 

pu'.Jit-iti  in  it*  jSWBOlufc  It  wa-  abolished  by  tbl 
Cortes  of  1H21.  There  were  courts  of  Inquisition  fn  va- 
rioas  southern  provinces  of  France,  the  principal  that 
of  Languedoc,  established  at  Toulouse,  which  was  first 
founded  after  the  war  against  the  Albigroi*  ;  but  their 
power  was  limited  not  long  after  their  creation,  and  fell 
Into  desuetude  long  before  their  final  abolition.  In  se- 
veral Italian  states  courts  of  inquisition  have  been  c*ta- 
btuhed  ;  but  the  inuitution  has  never  taken  much  hold  on 
the  sentiments  or  habits  of  the  people  of  that  country.  It 
was  restored  at  Home  by  Pius  VII.  after  the  expulsion 
of  the  French,  but  had  jurisdiction  only  over  the  faith  and 
conduct  of  the  clergy.  Several  well-known  histories  of 
tbr  inquisition  have  been  published,  particularly  that  of 
Limbosch.  The  reader  may  also  consult  Mosheim,  vol.  ill.; 
Prrtcvtt't  Ferdinand  and  l*abrlla  ;  Quart.  Rev.  vol.  Iv.; 
Uorente't  Hist,  of  the  lnquudivn. 

INSANITY.    See  Li  nacy,  Madness. 

1SSCRPBED  FI'Gt'RE.  In  Geometry,  a  circle  Is 
utd  to  be  inscribed  in  a  triangle  when  It  touches  each  of 
the  three  sides  of  the  triangle.  In  like  manner,  It  Is  in* 
scribed  in  a  polygon  when  it  touches  all  the  sides  of  the 
polygon.  A  triangle  or  polygon  is  inscribed  In  a  circle 
vhen  each  of  tbe  angles  of  the  figure  stands  on  the  peri- 
phery of  the  circle.  It  is  a  very  obvious  but  remarkable 
property,  that  the  area  of  a  triangle  is  equal  to  the  pro- 

rimeterU'f  °f  JhC  inscribc<*  drdo  into  hjUf  Pc* 

the  middle  of  the  reverse  side  of 

bet  KlMISMATICS. 

IN.sF.CTA.    See  Entomology. 

lNSECTI'VOKA.  (Lat.  insecta,  insects,  and  voro.  / 
terour.)  The  name  of  a  tribe  of  Zoophagous  Mammals, 
f  rt pretending  th<>*c  »  hirh  live  wholly  or  chiefly  on  in- 
*erts ;  also  of  an  order  of  birds  In  the  ornithological  sys- 
tem of  Temmlnck. 

INSE'RTED  COLUMN.  In  Architecture, one  stand- 
In;,  or  appearing  to  stand,  parti y  in  a  wall. 

IN'SE'RTION,  is  a  term  employed  in  Botany  to  denote 
(He  manner  in  which  one  part  grows  out  of  another.  It 
***  invented  at  a  time  when  the  laws  of  vegetable  struc- 
ture were  unknown,  and  it  was  supposed  that  bodies  that 
'  .1.  .ti.w  fp.m  e.t.  h  other  were  Inserted  nit..  < :a>  h 
Kher.  Thus  stamens  said  to  be  inserted  into  a  calyx  are 
in  reality  stamen*  that  adhere  to  tbe  *ldes  of  a  calyx. 

INSESSO'RES.  (Lat  inside©,  /  sit.)  A  name  by 
«hiih  Mr.  Vigors  has  designated  his  second  order  of 
b  r<k  including  the  Passeres  and  Scnnsorcs  of  (,'uvier ;  and 
*hkh  C  Bonaparte  applies  to  a  primary  division  of  birds 
m  his  Systcma  Vertebratorum,  including  the  Passeres, 
kawres,  and  Aecipitres  of  Cuvier.  A*  the  term  sig- 
s»ae*  those  birds  which  perch,  it  is  applicable  to  nume- 
fMu  .^>ecics  belonging  to  Linnsean  and  Cuvierian  orders 
yet  Included  by  later  Innovations  under  the  term  of 
Percher*  or  Jnsessores. 

INSOLATION,  or  SCORCHING.  A  local  di«ease 
f'fpUnti,  attributable  to  exposure  to  too  bright  a  light, 
•hirh  causes  an  excessively  rapid  evaporation,  the  effect 
«£•  b  „  UN  .„.  ^  S,  .Cch  *.  c.por.Uon  u*» 

INSO'LVEJJCY.  In  Law,  the  inability  of  an  indi- 
vidual not  engaged  in  trade  to  pay  his  debts.  The  in- 
loWencv  of  a  trader  is  called  Bankruptcy,  which  sec. 
Several  statutes  hare  been  enacted  successively  for  the 
relief  of  Insolvent  debtors,  by  releasing  them  from  im- 
P'lMHimrot  on  surrender  of  the  whole  of  their  effects  to 
their  creditors.  Their  provision*  were  consolidated  in 
the  U*t  general  insolvent  art  (7  G.  4.  c.  57.),  and  are  now 
Kitfrially  modified  by  the  Act  for  abolishing  Arrest  on 
>Wne  Process  ( I  &  a  Vict.  c.  1 10.).  The  Insolvent  Court 
"nsists  of  fuur  commissioners  and  other  officers  ;  and  is 
*  yurt  of  record,  with  power  to  examine  witnesses,  com- 
pH  Attendance,  Ac.  The  courthouse  Is  In  London  (Por- 
M pd -street  ;  but  single  commissioners  make  circuit* 
three  timet  a  year  through  England  and  Wales.  The 
< 'Urt  proceeds  upon  petition  from  prisoners  in  actual 
curtady  ,  or,  if  the  prisoner  do  not  pray,  on  petition  from 
»  creditor  An  order  is  then  made  vesting  the  prisoner's 
«'»e  and  effect*  in  the  provisional  assignee  of  the  court ; 
Is  void  If  the  petition  I  e 


INSURANCE. 

Tbe  duty  of  the  provisional  assignee  is  to  receive  and  dis- 
pose of  the  property,  and  account  for  the  produce  to  the 
court.  Other  assignees  are  afterwards  appointed  by  the 
court,  in  whom  the  property  vests,  who  must  formerly 
have  been  creditors ;  but  this  appears  to  be  no  longer 
necessary.  The  insolvent  delivers  into  court  a  schedule, 
which  mu*t  contain  a  full  account  of  his  property.  The 
petition  is  then  heard  ;  and  at  the  hearing  creditors  may 
oppose  the  discharge,  and  compel  a  full  investigation  of 
the  prisoner's  accounts.  The  court  may  order  the  dis- 
charge either  forthwith,  or  may  remand  him  for  a  discre- 
tionary period,  but*  not  exceeding  three  rears,  If  any 
frauds  or  malpractices  on  his  part  with  reference  to  the 
state  of  his  affairs  should  be  detected.  The  insolvent 
then  executes  a  warrant  of  attorney  for  the  amount  of 
his  debts  which  the  distribution  of  his  property  is  in- 
adequate to  cover,  and  other  modes  are  provided  by 
w  hich  his  future  property  may  be  made  available  for  his 
»rs.  It  has  long  been  proposed,  and  is  now  under 
iplatlon  (I*f0),  to  unite  the  bankrupt  and  Insolvent 


INSPIRA'TION.    (Lat.  In,  and  snlro,  /  breathe.) 
The  act  of  drawing  air  Into  the  lungs.  See  Respiration. 
Inspiration.    See  Revelation. 

INSTALLATION.  (Modern  Lat.  in,  and  stallum, 
a  seat.)  A  name  applied  to  the  ceremony  of  instating 
persons  In  honours  or  dignities  ;  as  a  knight  of  the  Gar- 
ter in  the  chapel  of  St.  George  at  Windsor  ;  a  chancellor 
In  a  university  ;  or  a  dean,  prebendary,  or  other  eccle- 
siastical dignitary,  in  the  stall  of  tbe  cathedral  to  which 
he  txdong*. 

I'NSTANT.  (Lat.)  A  part  of  time  or  duration  in 
which  no  succession  is  perceived.  There  are  three  kinds 
of  instants  distinguished  by  tbe  schoolmen  ;  a  temfH>rary, 
a  natural,  and  a  rational  instant.  The  first  is  a  part  of 
time  immediately  preceding  another  ;  the  second  Is  what 
is  otherwise  termed  a  priority  of  nature,  which  obtains 
In  things  subordinated  in  acting,  as  first  and  second  causes, 
or  causes  and  their  effects  ;  and  the  third  is  not  any  real 
instant,  but  a  point  which  the  understanding  conceives 
to  have  existed  before  some  other  instant,  founded  on  the 
nature  of  the  things  which  cause  it  to  be  conceived. 

INSTA'NTIiE  CRUCIS.  In  Philosophy,  erucial In- 
stance* or  examples  ;  a  phrase  Invented  by  the  fancy  of 
Bacon.  The  use  of  crucial  examples  or  experiments  is 
to  facilitate  the  process  of  induction.  For  example,  A 
and  B.  two  different  causes,  may  produce  a  certain  num- 
ber of  similar  effi-cts  ;  find  some  effect  which  the  one  pro- 
duces and  the  other  does  not.  and  this  will  point  out.  as 
the  direction- post  at  a  point  where  two  highways  meet 
(crux),  which  of  these  cause*  may  have  been  in  operation 
in  any  particular  Instance.  Thus,  for  example,  many  of 
the  symptoms  of  the  oriental  plague  are  common  to  other 
diseases  ;  but  when  the  observer  discovers  the  peculiar 
bubo  or  boil  of  the  complaint,  he  has  an  instantia  cruris, 
which  directs  him  immediately  to  its  discovery.  (See, 
amongst  other  commentaries  on  Bacon,  Plaufuir's  Intro- 
duction, and  Ed.  Rev.  vol.  xxxvi.) 

INSTINCT.   See  Reason. 

1'NSTITUTE.  The  principal  philosophical  and  li- 
terary society  of  France,  forroeu  in  179*  by  the  union  of 
four  academies.  ( See  Academy.)  Institute  is  applied  also 
to  several  works  embodying  the  principles  of  Roman  law  ; 
of  these  the  chief  are  those  of  Justinian  and  Gaius. 

INSTITUTIONS.  (Lat.  hutituo,  /  instruct.)  In 
Literature,  a  term  denoting  originally  a  sy  stem  of  the 
elements  or  rules  of  any  art  or  science,  but  signifying  in 
a  more  comprehensive  sense  all  associations  formed  for 
the  improvement  of  society  at  large,  or  the  parties  imme- 
diately concerned,  by  whatever  name  they  are  designated, 
or  to  whatever  object  the  labours  of  the  members  are 
directed.  Institution*  formed  for  the  promotion  of  learn- 
ing or  science  have  been  distinguished  by  the  name  of 
academics  or  societies,  and  associations  constituted  for 
commercial  purposes  are  usually  styled  companies ;  while 
those  formed  for  other  purposes  nave  various  designa- 
tions, or  have  some  epithet  prefixed  descriptive  of  their 
character. 

PNSTRUMENT,  MUSICAL.  A  musical  instrument 
Is  one  for  the  production  of  musical  sounds,  either  by 
percussion,  wind,  the  drawing  a  bow  across  strings,  or 
the  production  of  sound  from  the  vibration  of  the  strings 
by  pulling  or  pinching  them  transversely,  as  in  the  harp 
or  guitar. 

I'NSULATF.D.  (Lat.  insula,  <ns  island.)  In  Archi- 
tecture, a  terra  implying  that  the  building  to  which  it  is 
applied  is  detached  from  any  other.  Thus  a  church  is 
said  tn  be  insulated  when  it  adjoin*  no  other  building  ; 
so  also  a  column  I*  said  to  be  insulated  when  standing 
out  free  from  a  wail  ;  hence  the  columns  of  peripteral 
temple*  are  insulated. 

I NSULATION.  A  body  Is  said  to  be  Insulated  which, 
containing  a  quantity  of  free  caloric,  or  tho  electric  fluid, 
is  surrounded  by  non-conductors,  and  the  communication 
with  other  bodies  thereby  cut  off.  See  Electricity. 
INSU'RANCE.  A  contract  of  Indemnity,  whereby  the 
',  in  consideration  of  a  certain  premium,  i 
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INSURANCE. 

to  indemnify  the  insured  apainst  lots  arising  by  the  oc- 
curring of  a  contingent  event ;  such  as  the  destruction  of 
"    fire,  the  low  of  ship*  at  sea.  the  failure  of  crops 

out  the  latter  term  is'  r 
applied  to  one  particular  class  of  contracts,  namely,  those 
which  depend  on  the  continuance  or  failure  of  human  life, 
while  insurance  is  applied  to  risks  of  all  other  kinds.  For 
the  explanation  of  the  principles  on  which  life  assurances 
are  calculated,  see  Assurance. 

In  all  cases  of  insurance,  the  first  thing  to  be  deter- 
mined is  the  degree  of  probability  that  the  event  under 
consideration  will  take  place ;  but  It  seldom  if  erer 
happens  that  this  is  known  with  any  moderate  degree  of 
precision,  liven  in  the  commonest  cases,  it  is  perhaps 
altogether  impossible  to  procure  the  data  necessary  tor 
the  accurate  determination  of  this  element.  Suppose,  for 
example,  an  insurance  is  to  be  effected  on  a  ship  bound 
on  a  voyage  to  China:  in  what  manner  is  the  probability 
of  Its  reaching  its  destination  in  safety  to  be  determined  f 
Even  if  an  accurate  account  had  been  kept  of  all  the  voy- 
ages made  during  a  century,  and  the  number  of  successful 
as  well  as  the  number  of  unsuccessful  ones  were  precisely 
known,  the  data  would  still  be  very  insufficient  for  deter- 
mining the  risk  of  the  loss  of  any  individual  vessel.  The 
loss  of  a  ship  is  not  a  simple  event  like  the  turning  up  of 
a  number  on  the  face  of  a  die.  The  greater  or  less  pre- 
valence of  hurricanes  at  the  season  of  the  year  when  the 
voyage  is  to  be  made ;  the  strength  of  the  ship  and  suffi- 
ciency of  its  equipment ;  the  skill  of  the  commander,  and 
the  character  and  discipline  of  the  crew,— are  all  elemeutk 
materially  affecting  the  risk,  but  which  it  is  impossible  to 
reduce  to  numerical  values  and  precise  calculation.  All, 
therefore,  that  can  be  done  is  to  adopt  certain  mean  or 
average  values,  deduced  from  observations  of  the  fate  of 
vessels  in  circumstances  not  indeed  precisely  the  same, 
but  having  some  degree  of  similarity.  To  the  insurer,  if 
he  sufficiently  multiplies  his  adventures,  the  result  will 
be  the  same  fn  the  long  run  as  if  he  had  a  more  accurate 
appreciation  of  the  separate  influences  of  which  the  pro- 
bability of  the  safe  arrival  of  a  vessel  at  a  given  port  is 
composed  ;  but  the  evil  which  results  from  this  deficient 
knowledge  of  facts  is,  that  the  owner  of  a  good  ship,  by 
paying  the  same  premium  for  insurance  as  the  owner  of 
a  bad  one,  is  charged  for  indemnification  against  a  risk 
which  he  really  doe*  not.  run  ;  and  hence  the  motives  for 
Improving  the  construction  of  vessels  are  not  only  de- 
stroyed, but  it  even  becomes  an  object  of  pecuniary  Inte- 
rest to  expend  in  their  equipment  nothing  beyond  w  hat 
is  n  jcessary  to  give  them  that  moderate  degree  of  good- 
ness or  sea-worthiness  which  suffices  to  render  them  in- 

Thls  system,  however 
it  is  to  be  deprecated,  is  rather  advantageous  than 
otherwise  to  the  underwriters  or  insurers  ;  because  their 
premiums  are  charged  in  proportion,  and  it  renders  in- 
surance more  necessary:  the  pecuniary  loss  falls  ultimately 
on  the  million  w  ho  consume  the  merchandise  ;  and  as  to 
the  loss  of  human  life,  that  consideration  will  probably 
operate  as  a  check  to  cupidity  only  in  so  far  as  it  may  tend 
to  raise  the  wages  of  seamen. 

W  ith  respect  to  insurances  against  fire,  the  exact  ap- 
preciation of  the  risk  is  not  less  difficult  than  in  the  case 
of  marine  insurances  ;  but  mathematical  nicety  on  this 
subject  is  of  little  importance,  for  the  amount  of  expe- 
rience afforded  by  the  general  prevalence  of  the  practice, 
and  the  competition  which  exists  among  the  numerous 
rival  companies,  have  probably  hail  the  effect  of  adjust- 
ing the  premium  to  the  average  risk  with  all  the  accuracy 
which  Is  practically  attainable.  The  premium  charged 
by  the  London  offices  for  insuring  property  of  the  value 
of  100/.  for  a  year  is  one  shilling  and  sixpence,  which 
corresponds  to  an  average  annual  loss  of  nearly  one  in 
1300 ;  but  it  is  to  be  observed  that  the  sum  which  is 
charged  as  premium  is  presumed  to  be  sufficient  not 
only  to  cover  the  losses,  but  also  to  defray  the  expenses 
of  the  establishment,  and  to  afford  an  adequate  interest 
on  the  amount  of  the  capita!  laid  out  or  risked  by  the  in- 
surance company.  Notwithstanding  the  extent  to  which 
tho  practice  of  insuring  is  now  carried,  it  is  probable  that 
it  would  be  still  more  general  were  it  not  for  the  circum- 
stance that  the  government  imposes  a  tax  on  the  trans- 
action of  three  shillings  per  annum  for  each  100/.  in- 
sured, which  is  double  the  amount  of  the  premium 
charged  by  the  insurer.  In  1R37,  the  government  duty 
on  insurances  amounted  to  k63.1'j«">/.  Vis.  3d.,  which  sup- 
poses the  value  of  the  property  insured  In  that  year  to 
nave  been  upwards  of  &75  millions. 

The  characteristic  property  of  Insurances,  of  whatever 
nature.  Is  their  tendency  to  reduce  to  a  certain  average 
value  the  profits  or  advantages  arising  from  all  specula- 
tions of  the  same  kind,  however  great  the  number  may 
Im.  The  gain  which  the  insurer  makes  on  his  successful 
speculations  indemnifies  him  for  the  loss  he  sustains  by 
those  which  are  unsuccessful ;  and  to  the  insured  the  re- 
sult is  the  same  as  if  they  had  paid  their  premiums  Into  a 
common  fund,  and  agreed  to  make  good  to  each  other 
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their  individual  losses.  The  insurers  are  only  the  I 
mediate  agents  of  this  supposed  association,  and  their 
profits  may  be  regarded  simply  a 
lions,  ir  other  means  exist  of 
ante  becomes  unnecessary.  A 
ploying  a  very  great  number  of  ships,  or  taking  part  in  a 
very  great  number  of  enterprises,  would  derive  no  benefit 
from  insurance.  The  loss  on  those  w  hich  are  unsuccrtt- 
ful  is  compensated  by  the  premiums  saved  on  the  whole ; 
in  fact  the  company  acts  as  insurer  to  itself.  On  this 
principle  the  government  neither  Insures  v< 
Ing  to  the  royal  navy  nor  public  buildings. 

INTA'GLIO.  ( It.  intagliare.  to  at*  in.)  In  Sculpture 
and  Gem  Sculpture,  a  stone  or  gem  in  which  the  subject 
is  hollowed  out  so  that  an  Impression  from  It  would  pre- 
sent the  appearance  of  a  bas  relief. 

I'NTEGEK.   ( Lat.  entire.)    In  Arithmetic,  a  whole 
;  as  opposed  to  a  fractional  number,  or  a  mixed 

■ 

INTEGRAL  CALCULUS.  The  branch  of  mathe- 
matical analysis  which  treats  of  the  processes  by  which  a 
function  may  bo  found  such  that  its  differential  shall  he 
a  given  quantity.  By  English  writers  this  function  used 
to  he  denominated  the  fluent,  or  flowing  quantity  ;  and 
the  method  of  rinding  it  was  called  the  inverse  method  cj 
fluxions.  Foreign  mathematicians,  who  adopted  the 
views  and  notation  of  Leibnitx,  have  called  it  the  in- 
tegral or  sum  of  the  proposed  differential ;  and  this 
phraseology  is  now  universally  adopted  by  the  mathema- 
ticians of  our  own  country. 

The  method  by  which  the  integral  of  a  proposed  dif- 
ferential quantity  is  to  be  found  is,  generally  speaking, 
neither  obvious  nor  capable  of  being  reduced  to  fixed  and 
general  rules.  When  an  integral  1*  proposed,  its  differ- 
ential may  always  be  found  by  general  rule*  ;  but  there 
js  no  direct  method  of  returning  from  the  differential  to 
the  integral :  the  analyst  can  only  compare  the  differen- 
tial expression  which  is  to  be  Integrated  with  the  differ- 
entials of  known  quantities,  and  from  such  comparison 
infer  the  form  of  the  corresponding  integral.  The  prin- 
cipal art  employed  in  the  Integral  calculus  consists  Id 
transforming  the  proposed  functions  into  exf. 
which  are  known  to  be  the 
titles. 

In  order  to  denote  the  integral  of  a  quantity,  the  i 
y (originally  S,  the  Initial  letter  of  the  word  rmm)  is  i 

ph  yed.  Thus fx  dt  denotes  the  integral  of  the  differ- 
ential X  of  x. 

1.  To  begin  with  the  simplest  cases, — Let  it  be  proposed 
to  integrate  the  expression  /nrfj,  or  to  find  the  function 

Different!  al  Calculus,  that  the  differential  of  a  quantity 
xn  is  u  zn~xd*t  that  is  to  say.  dx"  =  «  /"'d/.  Let 
snm+  1 ,  and  this  becomes  d  •  x  m  1 

d  i  ~ 


it. 


~  (m  +  l)i 

d  •x™"*"' 

whence  wc  have  x1*  dx  =*  — — . — __  •  or.  as  the  constant 

m  +  1  ' 

quantity  (m  +  1 )  does  not  affect  the  differentiation,  r»  i  * 

ra  +  l 

=  d  •  — - .   But  as  the  Integral  of  an  expression 


d-F 


m  +  I 
is  evidently 


P,  the  equation  gives,  on  integrating 
"  d  x  «=  - .   From  this  we  d>- 


both  members, 

■r  «w  -f>  1 

rive  the  following  general  rule  for  integrating  a  differen- 
tial of  one  term  :  —  Increase  the  exponent  of  the  variaMs 
quantity  by  unity,  and  then  divide  by  the  new  exponent 
and  by  d  x. 

It  is  necessary,  however,  to  remark,  that  the  integral 
thus  formed  may  either  be  the  expression  from  which  (lis 
differential  x"dr  was  derived,  or  it  may  be  that  expres- 
sion Increased  or  diminished  by  any  ronstant  quantity- 
For  the  differential  of  a  a*  being  bax*dx,  and  of  «  r1  +  * 
being  also  5  a  x«  Ax  t  b  being  any  con  sunt  quantity  what- 
ever ) ;  it  follows  that  If  we  have  to  integrate  the  expres- 
sion 5  a  x*  dx,  the  integral  will  be  incomplete,  unless  we 
add  to  It  a  quantity  which  though  lndeterm' 
not  change  its  value  with  the  variation  of  a. 

m  +  l 


therefore,  in  general 


dx 


m  -t-  1 


+  C, 


U  a  quantity,  positive  or  negative,  the  particular  value  of 
which  remains  to  be  determined  by  the  nature  of  tiw 
problem  under  consideration.  This  quantity,  C.  which  i» 
necessarv  in  order  to  complete  the  integral,  was  denomi- 
nated by  the  older  English  ^r^"  '^^^^"btkear- 

I  bttrary  constant.  .  i 

«.  The  differential  of  a  polynomial  being  composed  •  i 
the  sum  of  the  differentials  of  its  terms  taken  wpara  <  j. 
the  integral  of  a  polynomial  is  in  like  manner  formed  vj 
adding  into  one  sum'thc  integrals  of  Its  component  tenr*- 
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ao*x  +  oxrfx-cx»>dx)  =  ax  +  J6x»- 


ex 


It  —  1 

xad  oat  constant  is  only  necessary,  for  the  sum  of  the 
which  arise  from  the  integration  of  the  separate 
y  evidently  be  represented  by  a  tingle  letter.  In 
manner,  the  Integral  of  a  function  having  the 
form  (a  +•  6  jt  +  c  x- )«•  may  be  found  when  n  it  a  whole 


positive  number,  it  being  only  necessary  to  raise  the  root 
to  the  power  denoted  by  h. 

"  ,  ,    ,    ,      _  ,  dx  _ 

J.  By  the  differential  calculus,  d '  log.  x  =  —  •  When  any 

differential  expression,  therefore,  can  be  reduced  to  this 
fcnn,  its  integral  will  be  found  by  mean,  of  a  logarithm 
Thus,  supposing  it  were  required  to  And  the  integral  or 

-^4-'   Suppose  a  +  6  *  «=  »,  and  we  hare  dx  =  d~. 

Substitute  this  in  the  given  expression,  and  wo  have 

tt  Btv  b*  =  t  J  *  -  bl0*  x 


+  C;  which,  on 
(s  +  »x)  +  C. 

4.  An  extensive  class  of  differential  expressions,  of  very 
frequent  occurrence  in  the  »olutloii  of  problems,  I*  into- 
p r*ted  oy  means  of  circular  arcs.  Let  x  be  the  sine  of  an  arc 
s. 


it  ^  eo%.*  dx,  whence  d  *  —  ~r~'    But,  by  the  pro- 

COS*  * 

perttes  of  the  trigonometrical  lines,  cos.  ■  a  +  sln.»»  m  1  ; 
vbeoce  cos.  x  =  y/\  —  sin. »  a,  or  cos.  a  =  y*!  —  x»;  cou- 


•equently  d  x 


dx 


.  Transposing  the  terms  of  this 


*  +  C. 


i  arc  of  which  the  sine  is  x.   Whenever,  there- 

dx 

fare,  an  expression  occurs  of  the  form  —====,  we  know 

ed  generally 

i  a  numerical  value  is  given  tox,  is  repre. 
i  of  an  arc  of  a  circle.   The  expression 


ax 


i ;  for,  on 


toe  numerator  and  denominator  by  a,  or  y/a*,  and  making 
z  dx  dm  /»  du 

-  =  «,weg«t^_-?-^1— — ; an   J  ^ 


the  present  case  is 
*.wt  i  h  together. 

Let  u»  suppose.  In  the  second  place,  x  a  cos. «.  By 
diflereatiatlng  we  find  d  x  «=  —  sin.  x  d  x  ;  whence  d  x  =  — 
fx  d* 

dx 


«^«  —  Cos.  * x 

as  before,  f-  =  x  +  C,  x  being  the 

J     VI  ~  ** 
i  x.    In  thit  case,  the  constant  C  must 
be  determined  from  this  consideration  that  when  the  co- 
das of  an  arc  is  0  the  arc  itself  is  equal  to  a  quadrant. 

dx 

Supposing,  then,  *  =  0,  and  consequently         ^  =  0. 

»4  denoting  the  semicircomference  as  usual  by  r,  the  in- 
*?r»]  becomes  0  =  ,»  +  €}  whence  C ¥  *.  Sub- 

«a  x  ~\* 

VI  -  JT* 

Lastly,  let  us  suppose  x  a»  tang.  x.   The  differential  of 
'he  tangent  of  an  arc  is  equal  to  the  differential  of  the 
are  divided  by  the  square  of  the  cosine.    Hence  d  x  = 
d  z 

— =-;  and  therefore  d x  =  dx  cos.  a  a.    But  cos.  x  = 

ros.  i  x 

<**  ■  *       _    d*  - 

d  X  SSI 


/•I.  d«  1  n  du  ,  /*  d#_ 
Jo    iT«"»,0ra7lT«*'iWbenCt/a'  +  i 


1  ,  x 

^  x  arc  whose  tangent  is 

5.  In  transforming  differentia]  expressions  into  others  of 
alt  are  known.  It  is  frequently  very  con- 


rhich  the  inte 


he  Integral 

to  employ  an  artifice  which  Is  usually  termed  f»- 
n  by  porta.  This  consists  in  making  an  Integral 
of  the  form  fvdu  depend  on  another  of  the  form  J  udv. 
Thus,  by  the  differential  calculus,  d(uv)**udv  +  vdu; 
transposing  and  integrating,  we  get  Ju  ii««i- 

f'du,  which  is  the  formula  by  which  the  artifice  In 
question  U  accomplished.  As  an  example,  let  tt  be  pro- 
posed to  find  in  this  manner  the  integral  Jxm  dx.  Make 
x«  m  w,  and  d  x  bsj  d  » ;  we  have  then  »  =  x,  *  »  =-  x«  x 
■  x"+',  d  sam  xm— 1  d  x,  and  *  d  si  —  mxmdx. 
Substituting  these  expressions  in  the  formula  /  u  d  v  <■ 

ae-y»dsi,lt  becomes  f x"rfx-x0+l- Jmxmdx; 
whence  (since  J" m  x»  d  x  =  m  J  xm  tj  a)  we  have  by 

transposing  (1  +  sjsj)  J  xm  dx  «a  xm  + ' ,  and  therefore 

A*  «  >*  ,  _  '  -  which  Is  the  same  expression  as  was 
J  '  "      1  +  m 

given  above.  It  may  be  remarked,  that  by  the  use  of  this 
artifice  the  integral  of  the  expression  x»  d  x  has  been 
found  by  differentiating  xm,  and  making  the  substitutions 
ordinarily  employed  in  common  algebra. 

Another  method  of  Integration  consists  in  transforming 
the  given  expression  Into  a  scries,  and  taking  the  integrals 
of  the  several  terms  separately.  Let  it  be  proposed,  for 
example,  to  integrate  by  the  method  of  series  the  ex- 


pression which  is  the  differential  of  the  logarithm 

of  (o  +  x).    In  the  first  place,  ^-j—  -  — -g  x  tf  *  t 

a  +  m 

I 

a  +  *S 

and  multiplying  both  sides  by  d  x,  and  integrating  by  the 
the  rules  already  explained,  we  find 

that  is  to  say, 

log.      +         7  ~        +  3^  -  *c-  +  C' 

In  order  to  determine  the  constant,  suppose  x  sti  0,  and 
the  expression  becomes  log.  b  =  C;  whence,  substituting 
this  value  of  C, 

log. (a  +  *)  =  log.fl  +      -  ^  +  ^  -  *c; 

a  series  by  which  the  logarithm  of  one  number  mar  be 
found  from  another,  when  the  difference  between  them 
is  small  in  comparison  of  the  latter  number  ;  or,  which  Is 
the  same  thing,  when  the  series  converges  with  sufficient 
rapidity.  ,    ,  ,  . 

As  a  second  example  of  this  method,  let  the  proposed 

differential  be  or  — ,  x  d  x.    In  this  case  we 

1  +  x*      J  +  x* 

-J—  .  1  -  x«  +  x«  -  x«  +  &c. ; 
1  +  x» 

d  x  and  integrating 

/'  d  M  X3    L  X>        X"  . 

_  .    d  x  . 
But  .—  5  is 


but  on 


a      a1      a3  a* 


•titattng  this  value  of  w,  we  get  f- 


se-M 


sec. 1  x      1  +  tan.  ■  x 


Si 


1  +  x' 
dx 

1+  x« 


«»  s  +  C.  In  tbb  case,  as  the  arc 
toretber,  C  -  0 ;  therefore  Jj^TJH  = 


_  .  f  d  x 

To  tali  form  we  may  reduce  the  expression  I 

Wvlde  the  terms  by  a»,  and  make  ^  -  u;  it  then  be 


1  +xt 


arc  (tan.  «-  x)  =  x  -  £  +  *'  -  £  +  &c.  +  C : 


and  as  the  arc  and  Us  tangent  both 
constant  C  is  In  this  case  =  0. 

The  series  which  has  now  been  found  for  the  arc  In 
terms  of  the  tangent  converges  only  when  the  tangent  Is 
less  than  radius,  or  when  x  Is  less  than  unit ;  but  it  may 
be  put  under  a  form  which  will  he  convergent  when  x  Is 
greater  than  unit,  or  the  arc  greater  than  45°.  Thus, 
the  series        ,  _     +  ^  _     +  Ac. 

was  obtained  by  dividing  1  by  1  +  x* ;  but  if  instead  of 
dividing  by  1  +  x*t  we  divide  by  its  equal  x*  +  1,  we 
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INTEGRAL  CALCULUS, 
l       i      l     i  l 


of  the 


INTENDAN1. 


and  on  multiplying 
d  x  and  integrating, 

arc  (tan.  m  x)  «  —    -f  - — i 
*  '         x     3  x 


In  order  to  find  the  constant,  we  cannot  in  this  case  sup- 
imse  x  =  0,  for  on  this  supposition  the  second  member 
of  the  equation  is  infinite;  but  if  we  suppose  x  =  infinity, 
the  arc  become*  a  quadrant,  or  |  sr.  and  the 
become* 

Jf  =  0+C,  orO  =  -Jsr  +  C; 
and  subtracting  this  equation  from  the  former, 

1.1  1 


arc  (tan. 


x)  -  1  w  - 


+  Ac. 


which  converge*  the  more  rapidly  the  greater  we  as- 
sume the  value  of  x. 

The  preceding  examples  will  give  an  idea  of  the  method 
by  which  the  primitive  function  is  obtained  from  its  dif- 
ferential ;  but  the  subject  is  of  by  far  too  extensive  and 
abstruse  a  nature  to  be  entered  into  at  any  length  in  this 
place.  We  shall  therefore  content  ourselves  with  indl. 
eating  some  of  the  applications  of  the  integral  calculus 
to  geometry. 

One  of  the  first  objects  to  which  the  new  calculus  was 
applied  by  its  Inventors  was  the  finding  of  the  quadratures, 
or  areas,  of  curve  lines,  and  their  rectification,  or  the  de- 
t.  rnu.i  iti..n  of  (he  Widths  of  their  an* 
Let  A  B  be  a  curve  referred  to  two  rectangular  co-ordi- 
nates O  X  and  O  Y  ;  let  E  and 
F  be  given  points  In  it ;  and  let 
It  be  W^gjwa  to  find  the  quad™- 

tween  E  G  and  F  11.  thTordi- 
nates  passing  through  E  and  F. 
Through  P  any  point  of  the  arc 
E  Fdraw  the  ordinate  P  Q,  and 
also  p  q  indefinitely  near  to  P  Q  ; 
then  the  space  P  Q  </  \>  \  >  the  dif- 
ferential element  of  the  area  G  E 
P  Q,  and  the  area  itself  is  equal  to 
the  sum  of  all  the  differential  elements  taken  between 
K  G  and  F  H.  But  by  the  principles  of  the  differential  cal- 
taalus  the  space  P  Q  q  n  is  ultimately  (ihat  is,  when  Q  q 
is  less  than  any  assignable  quantity)  equal  to  the  rectangle 
under  P  Q  and  (J  q  .  therefore,  making  as  usual  OQ  =  i, 
l'Q=y,  and  t  =  the  area,  we  have  d  t     y  d  r,  and 

consequently  the  area  «*  $  *=fy  d  x.   In  order  to  apply 

this  formula  it  is  necessary,  in  the  first  place,  to  determine 
jr  in  terms  of  r  by  means  of  the  equation  of  the  given 
curve. 

Suppose  the  given  curve  to  be  the  common  Apollonian 
parabola,  the  equation  of  which  Ujf'asjr.s  being  • 

constant.  From  this  equation  y  «=  a«  x*\  and  conse- 
quently y  d  x  m  a*  x*  d  x ;  whence,  passing  to  the  in- 
tegral by  mean,  of  the  formula  fx™  d  x  m  £  J  j  +  C. 

we  obtain /a*  x*  d  x  -  J  a*  xj  +  C.  which,  on  substi- 
tuting for  a"  Its  value  in  terms  of  y,  becomes  ]  y  x  +  ('. 
This  is  the  general  expression  for  the  area  of  the  para- 
bola ;  to  determine  it  between  the  proposed  limits  we 
have  only  to  substitute  In  it  the  values  ofx  and  y  at  those 
limits.  At  the  point  E  it  becomes  1  O  G  •  GE  +  C  j  and 
at  the  point  F  ft  becomes  1  O  H  •  H  F  -f  C.  Subtract- 
ing, therefore,  the  first  of  these  from  the  second  we  have 
the  space  GEFH=|(OHIIF  —  O  G  •  GE),  the  in- 
determinate C  being  eliminated  by  the  subtraction. 

From  this  example  it  is  easy  to  see  that  the  space  re- 
present. .1  by  the  integral  fy  d  x  is  the  Increment  which 

a  certain  area  receives  while  the  indc|M>ndent  variable  x 
passes  from  one  state  of  magnitude  to  another ;  and  that 
the  .itxulute  magnitude  w,  h  t  h  r.  j>r<  M-i:t>  tin  Integra! 
cannot  be  known  before  C  is  determined  or  eliminated  as 
above.  For  the  purpose  of  expressing  the  limits  within 
which  the  integral  is  to  be  taken  a  particular  notation 
is  employed.  Let  OG  =  t,  and  Oil  —  / ;  then  It  is 
to  write 


g  e  f  ii  **J i 


to  express  that  the  integral  includes  all  values  of  x,  from 
x  =  k  to  x  —  I.  The  one  of  these  Is  the  value  of  x  at  its 
commencement,  the  other  at  its  completion  .  and  the 
integral  itself  is  an  Indeterminate  quantity  till  the  initial 
and  final  values  ofx  are  assigned. 

The  rectification  of  curve  Tines  is'anothcr  of  the  ear- 
applications  of  the  Integral  calculus.   To  rectify  a 

ecu 


curve,  signifies  to  find  a  straight  line  equal  to  its  arc. 
According  to  the  principles  of  the  differential  calm  list, 

denote  the  arc  of  ■  curve,  then  d  s     y/d  x*  +  rf  ; 

■t  in 


if  the  value  of  dy'  be 


terms  of  x  (or  that  o 
terms  of  y)  and  substituted  in  this  equation,  the 
will  contain  only  one  variable,  and  when  the  exp 
Is  capable  of  beiug  integrated  the  curve  is  rectlflable. 

in  a  comparatively  small  number  < 


It 


cases  that  the  differential  of 
tegrated  in  finite  terms. 

As  an  example,  let  us  take  the  circle,  t 
which  i  - 1-  +  y-  =  d1,  reckoning  the  co 

ion  y  *»  v'«s  —  x*~ 


of 
frxun 


dy  = 


—  xrfx 


rfx»  +  d,'. 


a*dx* 


and  (fx 


a  m  m 


y/a*—r*       '    '      a*—  x»'  ^/a*  —  x*" 

This  expression  cannot  he  Integrated  otherwise  than  by 
an  infinite  series.   We  have  already  seen  that  it  fa  re- 
dx  i 

duclble  to  the  form  =~ .  But  the  expression  —  

-s/l— x* 

expanded  by  the  binomial  theorem  gives 

whence,  multiplying  by  d  x  and 
separately, 

dx  r>      ]  3x» 


l-3-5xr 
5T2J 


Ac. 


v"l_x»        '  2-3  '  2-4-5  '  2-4-6-7 
Now,  if  In  this  series  we  write  —  for  x,  and  multiply 
whole  by  4,  we  shall  nave 

Ja*-xi-*  + 


for  the  length  of  the  arc  of  the  circle  whose  radio i  i'  it 
and  ahxeiss  x.  Suppose  x  =»  a  =  1  ;  this  scries  gives  for 
the  length  of  the  quadrant 

TilTl'4,ri'4'6'Tt"' 
The  quadrature  and  rectification  of  the  circle  arc 
problems  which  have  exercised  the  Ingenuity  of  mathe- 
maticians ever  since  the  invention  of  the  science ;  but  the 
solution  neither  of  the  one  nor  the  other  can  be  obtained 
in  finite  terms. 

The  application  of  the  integral  calculus  to  the  deter- 
mination of  the  volumes  and  surfaces  of  solids.  Is  perfectly 
analogous  to  the  determination  of  the  areas  and  area  of 
plane  curves.  Supposing  the  solid  to  be  generated  by 
the  revolution  of  a  plane  curve  about  its  axis,  tbe  ex- 
pression for  its  volume  is  t  / 'y-  d  i,  where  *  Is  the  semi- 
circumference  of  the  circle  whose  radius  is  unit 
expression  for  Its  surface  Is  2  sr  y  tJdTx1  +  In 
expressions  tbe  values  of  y%,y,  and  dy1  must  be  i 
terms  ofx  from  the  equation  of  the  curve  by  the 
tion  of  which  the  solid  is  formed;  and  when  the 
thus  found  are  substituted,  the  formula;  will  < 
other  variable  than  x. 

The  integral  calculus  also  affords  the  readiest,  and.  in 
general,  the  only  means  of  determining  the  centres  of 
gravity,  of  oscillation,  gyration,  Ac. ;  and  is,  in  fact,  the 
instrument  by  which  mathematicians  have  succeeded  in 
solving  the  difficult  and  important  questions  of  dynamics 
and  physical  astronomy,  and  in  ascertaining  the  laws 
which  regulate  the  motions  of  the  material  world. 

As  the  Integral  calculus,  with  its  various  application!), 
embodies  almost  the  whole  of  mathematical  science,  the 
treatises  which  have  been  composed  to  explain  or  illus- 
trate its  principles  arc  by  far  too  numerous  to  be  men 
tioned  in  this  place.  Almost  all  the  improvements  of  the 
calculus  were  first  given  In  the  form  of  Academical  Me- 
moirs. The  great  repositories  In  which  It  is  contained 
are  the  writings  of  Newton,  Cotes,  Demoivre,  the  Ber- 
noulli*. Maclaurin,  Simpson,  Eulcr,  D'Alembert,  La- 
grange. Laplace,  Lcgendre.Monge.  Polsson,  Gauss.  Ivory, 
Ac.  The  best  systematic  treatises  are  Enter  *  Cnleuinx 
Intcgralit,  in  4  vols.  4to.,  now  very  scarce ;  and  Lac  rolx's 
Traitf  du  Calctd  DiJKrfntUl  et  dm  CaUui  JmJi' 
3  vols.  4 to.  Of  the  minor  w  orks  we  may  mention 
Cafcul  Dffirentiil  ri  Intteral ;  Boucharlat ;  ' 
smaller  treatise,  translated  by  Babbage.  " 
Peacock;  and  the  treatises  which  have 
published  at  Cambridge,  particularly 
Peae«>ck,  Myers,  Hind.  Ac. 

1NTEGBANT  PARTS,  in  the  Corpuscular  Phi- 
losophy, are  the  small  parts  of  a  bt>dy,  by  the  aggregation 
of  which  it  may  be  conceived  to  be  formed,  integrant 
part*  result  from  the  mechanical  division  ot  a  body  ;  cvm- 
ttituent  parts  from  its  chemical  decomposition. 
I'NTELLECT.  See  Umucrstakoino. 
INTE'NDANT.  (Lat.  tntendo,  /  guv  my  mtmj  t0 
.)   A  title  la  common  me  among  thT.  " 
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INTENTIONS,  FIRST  AND  SECOND. 

applied  to  persons  who  have  the  conduct,  inspection,  and 
management  of  any  office  or  function;  a*  intendant*  ot 
the  marine,  of  the  finance*,  of  provinces,  buildings, 
l»aai«.  Stc  .  which  are  ail  self-explanatory  terms. 
^rE^NTIONS.  FIRST  AJlD^SKCOND.    A  dls- 

thought  which  relate  to  an  object  out  of  the  mind,  and 
Utose  which  consist  in  the  mind's  reflex  action  on  its  own 
tutes  of  consciousness.  Thus  the  generalisations  animal, 
production,  are  first  intentions :  such  terms  as  abstraction, 
inference ,  Ac,  are  the  expression  of  second  intentions. 
It  is  to  be  regretted  that  this  distinction  is  disused  by 
modern  inquirers,  or  misunderstood  by  them,  as  in  par- 
tkular  by  Wbately.  Great  ambiguity  might  be  avoided 
to  philosophical  language  were  it  closely  kept  in  view  ; 
asm  such  terms  as  cause  and  effect,  which  may  either 
ill jdc  to  a  connection  between  natural  phenomena  in 
themselves,  or  to  our  mode  of  viewing  them  derived  from 
the  essential  laws  of  the  understanding.  The  distinction 
was  first  revived  in  the  present  century,  in  a  learned  and 
scute  review  of  Whately's  Logic  contained  in  the  115th 
Number  of  the  Edinburgh  Review. 
INTE'RCALARY  DAY.  (Lat.  ealo.  I  coll.  See  Cm- 
i. )  In  the  Calendar,  a  day  inserted  out  of  the  usual 
!»rve  the  account  of  time.  Thus  every  fourth 
j  166  days,  while  the  other  years  contain 
only  365.  one  of  the  mouths  in  that  year  must  have  an 
which  is  called  the  intercalary  day.  The 
ay  was  given  to  February. 
,  in  the  ancient  Roman  calendar 
between  the  24th  and  25th  days.  In  the 
calendar  it  still  retains  that  place  ;  but  in  the  civil 
star  it  is  the  29th.   See  Bishkxtilr. 

INTRRCE'LLULAR  PASSAGES,  in  Vegetable 
Anatomy,  are  the  spaces  that  exist  between  the  cells, 
tabes,  or  vessels  of  which  the  titsue  of  a  plant  consists, 
as  the.  cells  are  usually,  and  the  tubes  or  vessels  are 
always  round.  It  necessarily  follows  that  when  pressed 
together  there  will  be  spares  left  between  their  sides. 

1'STERCOLU'MNIATION.  (Lat.  inter,  between, 
and  coluinna,  a  column.)  In  Architecture,  the  distance 
between  two  columns  measured  at  the  lower  parts  of 
their  shafts.  It  is  one  of  the  most  important  elements 
la  architecture,  and  on  it  depend  the  effect  of  the  columns 
themselves,  their  proportion,  and  the  harmony  of  an  edl- 
tee.  Intercoluranidtions  are  of  five  species,  vjs.  IMcnos- 
Sgsty^los.  DUstylos.^  Arcostyloe  1 

sad  to  them  the  reader  is  referred 

FNTERCCSTAL.    (Lat  inter,  and  costa,  a  rib.) 
A  term 
the  rib*. 

I'NTERDICT.  (Lat.)  In  Ecclesiastical  History,  a  spi- 
ritual weapon  by  which  the  Popes  used  in  former  times  to 
reduce  individuals  or  whole  states  to  the  most  abject  sub- 
mission to  their  power.  In  the  middle  ages  it  was  the 
most  terrible  blow  which  could  be  inflicted  on  the  people 
or  the  prince.  When  an  interdict  was  laid  upon  a  king- 
dom all  spiritual  services  ceased :  the  churches  were 
shut  up ;  the  sacraments  were  no  longer  administered  ; 
no  corpses  were  buried  with  funeral  rites  ;  and  all  the 
ministry  of  the  church  which  wax  then  believed  to  be  the 
only  channel  of  salvation  was  forbidden  to  be  exercised. 
The  first  memorable  occasion  on  which  this  method  of 
warfare  was  adopted  was  the  marriage  of  King  Robert  of 
France  with  Bertha  his  cousin,  when  Gregory  V.  In  998 
i?tued  interdicts  against  the  whole  country,  and  com- 
pelled the  sovereign  to  dissolve  his  union.  It  had,  bow- 
ever,  been  often  used  before  by  bishops  ;  an  instance  Is 
quoted  by  Moreri  as  early  as  a  d.  870.  (See  Gieseler's 
Tut  Bool,  ti.  117..  translation.)  The  ban  under  which 
England  was  laid  In  the  reign  of  John  by  Innocent  HI.  is 
w.-ll  known  In  the  history  of  this  country.  The  latest 
pretensions  to  the  exercise  of  this  power  were  assumed 
by  Piua  VII.,  when  he  Issued  an  inefficient  decree  against 
Napoleon  In  It**). 

Iwttjidict.  The  technical  term  In  Roman  law  for  a 
decree  of  the  praetor  concerning  the  acquisition,  retention, 
or  recovery  of  property.  For  an  elaborate  article  on  this 
subject  see  the  Penny  Cyclopaedia. 

I'NTEREST.  The  premium  or  sum  of  money  given 
f  f  the  loan  or  use  of  another  sum  of  money,  generally 
estimated  at  so  much  per  cent.,  or  per  lOOvlC  The  sum 
tart,  and  for  which  the  interest  la  paid.  Is  called  the  prin- 
rjp*t,  and  the  sum  charged  as  interest  Is  called  the  rate. 
The  rate  will  evidently  be  proportional  to  the  time  ;  for 
whatever  interest  is  paid  for  the  use  of  100/.  for  one  year, 
twice  that  interest  will  be  required  for  the  use  of  100/. 
for  two  year*.  The  principal  added  to  the  interest,  or 
the  whole  sum  paid  back  to  the  lender,  is  called  the 

Interest  Is  either  simple  or  compound.  Simple  interest 
i<  that  which  is  reckoned  and  allowed  upon  the  principal 
only  during  the  whole  time  of  the  loan ;  compound  in- 
terest is  reckoned  not  only  on  the  principal  sum  ' 
hut  also  on  the  interest  as  It  become*  due.  It  i> 
▼cnient  to  treat 


INTEREST. 

1 .  Simple  Interest.  —  Let  us  assume 
a  =  t  be  amount. 
p  =  the  principal  sum  lent. 
n  »  the  number  of  years  for  which  it  is  lent, 
r  =  the  rate,  or  interest  of  1/.  for  one  year. 
Now,  the  interest  of  11.  for  one  year  being  r,  the  In- 
terest of  p  pounds  for  one  year  is  p  r,  and  Tor  n  year* 
p  r  n.    The  amount,  therefore,  of  p  pounds  for  is  years, 
at  the  rate  r,  is  p  +  <■  r  n  ;  or,  n  —  j>  (1  +  r  n ).  From 
this  equation  we  may  determine  any  one  of  the  four 
quantities  in  terms  of  the  othei 
as  follow :  — 

gs.p(|-rr«)t.(bei 
a 

*■  the  time  in  years, 
«=  the  rate  of  interest. 


r  = 


pn 


These  formulae  suffice  for  the  solution  of  all  questions 
of  simple  Interest  It  is  only  necessary  to  observe,  that 
when  the  time  Is  leu  than  a  year,  n  "is  a  fraction  :  for 
example,  if  the  time  U  seven  months,  ss  ass  £  ;  and  if  the 
lime  is  100  days,  then  ss  ss  ^9-  If  the  rate  of  interest  be 
4  per  cent,  per  annum,  then  r  =  04  .  if  the  rate  be  5 
per  cent,  per  annum,  r  =  "05  ;  and  so  on. 

2.  Compound  Interest.  —  Though  the  law  does  not 
permit  money  to  be  lent  at  compound  interest,  yet  in 
purchasing  annuities,  reversions,  leases,  A*c  or  effecting 
assurances  on  life,  it  is  always  allowed ;  the  subject  is 
therefore  of  considerable  importance. 

In  order  to  show  the  manner  in  which  any  given  sum 
increases  at  compound  interest,  let  us  suppose  100/.  to  be 
lent  at  the  rate  of  5  per  cent,  per  annum.  At  the  end  of 
the  first  year  this  will  amount  to  105/.  Now  this  105/. 
may  be  regarded  as  a  new  principal  lent  out  the  socond 
year  at  the  same  rate;  its  interest  will  i 
and  consequently  the  amount  at  the 
year  is  110/.  5*.  This  again  may  be  r 
principal  ;  and  in  the  same  manner 
end  of  the  third  year  will  be  115/.  I&s.  3d.,  and  so  on 
for  any  longer  period.  At  simple  interest  the  amount 
at  the  end  of  any  given  time  will  be  greater,  as  the 
number  of  payments  or  times  the  interest  is  added  to  the 
principal  is  greater. 

As  before,  let 

a  =  the  amount, 
p  ss  the  principal, 
ss  —  the  number  of  years, 
r  ss  the  rate  of  interest. 
Therefore,  since  I/,  amounts  to  1  ■+-  r  at  the  end  of  the 
first  year,  and  as  every  other  sum  is  increased  in  the 
same  proportion,  we  have  I  :  I  t  r::  1  +  r:  (I  +  »'/-'  ss 
the  amount  of  I/,  at  the  end  of  the  second  year.    In  like 
manner,  we  have  1  :  1  +  r  :  :  (I  +  r)»  :  (1  +  r)3  ss  the 
at  the  end  of  the  third  year,  and  so  on.    lu  go- 
of 1/.  at  the  end 

of  the  1st  year  =»  I  +r 
2d         ss  (1  -r  r)» 
3d        =  (1  +  r)> 
4th       =s(I  +  rj* 
nth       ss  (1  +  r)s>. 

The  amount,  therefore,  of  any  principal  p,  at  the  end 


of  ss  years,  is  p  (1  -I-  r)»;  and  from  this  we  derive  the 
following  formula  for  finding  any  one  of  the  four  quan- 
tities when  the  three  others  arc  given  :  — 

=  p(l  +  r) 
=  n(l  +  r) 


a  — 
P 


the  amount, 
«»  ss  the  principal, 

ss  the  number  of  years, 


-.0 


log.  (1 


+  r) 

1  s=  the  rate  of  interest 


As  an  example,  suppose  It  were  required  to  find  In  bow 
many  years  a  sum  of  money  lent  at  compound  interest,  at  5 
per  cent,  per  annum, woulddouble  itself.  Here  the  quantity 
to  be  found  is  is,  and  we  must  apply  the  third  formula. 
We  have  in  the  present  case  a  =  I  p,  and  1  +  r  =  1  05  •, 
,  log.  2  p  -  log.  p  _    log.  2  3010301) 

therefore,  n  =s  |Og"^05       "~  log.  1  05  "  021 1 893  = 

U-2067  nearly ;  therefore,  at  the  rate  of  5  per  cent,  per 
annum,  any  sum  of  money  doubles  itself  in  14  J  years. 

In  the  above  formulae  the  interest  is  supposed  to  be 
payable  yearly,  and  r  denotes  the  simple  interest  of  1/. 
for  one  year;  but  If  the  payments  become  due  at  dif- 
ferent intervals  from  a  year,  then  r  will  not  be  the  an- 
nual rate  of  interest  actually  yielded  by  the  principal, 
but  the  nominal  rate  which  determines  the  amount  of  the 
first  payment.  For  example,  suppose  the  payments  due 
half-yearly,  and  the  nominal  interest  or  simple  Interest 
for  a  year  5  per  cent. ;  100/.  principal  will  produce  21. 10s. 
of  interest  the  fl  rst  half  year.  But  the  interest  the  second 
on  102/.  10*.,  will  be  21.  lis.  3d. }  so  that 
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while  the  nominal  interest  is  5  per  cent.,  the  Interest 
actually  made  in  a  year  on  100/.  U  bi.  I«.  3d. 

The  advantages  arising  from  a  sum  of  money  put  out 
to  compound  interest  for  shorter  periods  than  a  year 
may  be  determined  as  follows  :  —  Suppose  the  payments 
to  be  made  half-yearly  ;  then  each  payment  being  half  of 
the  animal  simple  interest,  the  amount  of  It.  at  the  end 

of  the  year  will  be  expressed  by       r  '  j  ,  which  is 


equal  to  1  +  r  + 


But  the  amount  at  a  yearly  pay- 


(,+;)«„.+,+¥+g* 


ment  is  1  +  ri  the  advantage,  therefore,  of  the  half. 
ye  trly  payment  is  jth  of  the  square  of  r.  if  the  payments 
of  interest  be  supposed  to  be  made  quarterly,  then  the 
amount  of  1/.  at  the  end  of  the  year  will  be  expressed  by 

r* 

,  which  exceeds 

the  amount,  when  the  payment  is  yearly,  by  ~  +  ^  + 
or  by       nearly,  the  remaining  terms  being  very 

small,  and  of 
the  interest  is  pa; 


value.    Generally,  If 
a  year  (each  payment 
being  the  mth  part  of  the  annual  simple  interest),  the 
amount  of  1/.  at  the  end  of  the  year  will  be  expressed  by 


(•♦flr 


1  +  r  + 


SB  — I 

2  Ml 


(m-  1)  (m  -  2)  (m  -  3) 


(ns  -  1)  (m  —  2) 
2  3  m* 


H  +  &c. 
2  •  3  '  4  i»3 

As  r  is  a  small  number,  all  the  terms  of  this  scries 
multiplied  by  the  cube  and  higher  powers  of  r  may  be 

omitted,  and  the  amount  becomes  1  +  r  +  r', 
which  exceeds  the  amount  when  the  payment  is  yearly 

the  interest  to  become  due  and  to  bo 
cipul  tmrmentljf,  the  series  becomes 

iLa. 

2-; 


1  +  r  + 


1 


1 


a  •  4 


+  Ac. 


which  is  equal  to  the  number  whose  Nanierean  logarithm 
is  r,  or  the  number  whose  logarithm  is  r  x  '4342945  in 
the  common  tables.  Suppose  the  rate  to  be  ft  per  cent., 
we  have  05  x  '4342945  =  0217147,  the  natural  number 
ig  to  which  is  1-05127 ;  consequently  the 
.  of  lOOt.  at  5  per  cent.,  on  the  hypothesis  of  mo- 
s  for  a  year,  is  105- 127/.  —  105/.  2s.  Old. 
nearly,  exceeding  the  amount  at  simple  Interest  only  by 
2s.  fiirf..  which  differs  very  little  from  |  ra. 

llTrKKFK'KESCE.  In  Optics,  a  term  first  employed 


by  Dr.  Young  to  express  certain  phenomena  which  re- 
sult from  the  mutual  action  of  the  rays  of  light  on  each 
other.  The  phenomena  in  question  are  considered  ot 
very  great  importance,  and  have  accordingly  been  ex- 
amined with  great  care,  on  account  of  the  proof  which 
they  are  supposed  to  give  of  the  truth  of  the  undulatory 
theory  of  lijtht. 

The  phenomena  may  be  thus  explained :  —  Suppose  two 
minute  pencils  of  light,  radiating  from  two  different  lu- 
minous points,  to  fall  on  the  same  spot  of  a  screen  or  piece 

tie 

lame  distance 

both  foci  or  luminous  points,  the  intensity  of  the  11- 


of  paper,  and  making  a  small  angle  with  each  other, 
the  spot  on  which  both  pencils  fall  is  at  the  m 


lion  Is  greater  than  would  have  been  produced  by 
pencil  alone.  Now  it  has  been  found  that  there  u 
a  certain  difference  between  the  lengths  of  the  paths  at 
which  the  intensity  of  illumination  produced  by  their 
concourse  Is  the  same  as  when  the  paths  are  equal.  Call 
this  difference  d ,  then  it  is  also  found  by  experience  that 
similar  bright  bands  or  fringes  arc  produced  when  the 
difference  between  the  lengths  of  the  paths  of  the  two 
pencils  Is  2  d,  or  3  d,  or  4  d,  Ac.  But  it  l»  very  remarkable 
that  when  the  difference  between  the  lengths  of  the  two 
paths  is  [d,  \d,  |rf,  &c.,the  two  pencils,  instead  of  adding 
to  each  other's  intensity,  destroy  one  another,  and  produce 
a  black  -pot  or  fringe.  The  two  pencils  thus  act  on  each 
other,  increasing  the  effect  in  one  case  and  diminishing  it 
In  another ;  and  it  is  this  mutual  actum  which  Is  called 
interference. 

In  order  to  study  the  phenomena  in  detail,  Dr.Youni 
admitted  a  pencil  of  homogeneous  light  Into  a 
chamber  through  a  hole  made  with  a  fine  needle  In  a 
of  paper,  and  .ibsrrred  at  different  distances  the  sh 
of  a  thread  or  oj>ak«  disc  (the  diameter  of  which  dm  Ml 
exceed  1  30th  of* an  inch)  placed  a  little  behind  the  open- 
ing. Having  remarked  that  the  shadow  received  on  a 
screen  was  divided  by  para  lei  bands,  of  which  that  in  the 
middle  was  always  white,  he  proved  that  the  bands  were 
produced  by  the  interference  of  the  rays  passing  by  the 
two  sides  ol  the  thread  or  disc.  This  was  demonstrated 
by  intercepting  the  light  which  fell  on  one  of  the  sides  of 
the  disc  by  means  of  a  screen  placed  between  the  disc 


INTERFERENCE. 

and  shadow,  and  allowing  It  to  pass  freely  by  the  other 
side,  as  represented  In  the  annexed 
figure  ;  in  which  O  is  the  hole,  A  B  the 
disc,  K  F  Its  shadow,  and  C  D  the  in- 
terposed screen,  the  border  of  which  re- 
ceives the  shadow  of  the  side  Is  of  the 
disc.  The  instant  the  screen  is  brought 
within  the  shadow  of  A  B,  all  the  fringe* 
of  the  shadow  immediately  disappear, 
although  the  light  inflected  by  the  tide 
of  the  disc  A  continues  to  follow  the 
route  as  before ;  which  necessarily 

that  it  receives 
from  the  proxi 
the  side  B. 
of  Inquiry  wt 
by  the 

Young  was  explored  to  a  mi 
extent  by  Arago  and  Fresnel.  Instead  of  the"  screen 
C  D,  Arago  Introduced  the  edge  of  a  thin  plate  of  glass 
into  the  shadow  of  the  disc,  and  found  that  the  luminous 
fringes  received  various  modifications,  according  as  the 
plate  of  glass  was  more  or  less  thick.  When  the  plate 
was  of  a  certain  thickness,  thccentral  fringe  M  was  brought 
nearer  to  F,  and  the  first  dark  fringe  on  the  same-  side 
occupied  the  place  which  had  before  been  occupied  by 
the  second;  the  second  took  the  place  of  the  third,  anil 
so  on.  On  the  other  side  of  M  the  appearance  was  the 
reverse;  the  third  fringe  took  the  place  of  the  second, 
the  second  of  the  first,  and  the  first  was  brought  into  the 
middle  of  the  spectrum  at  M.  On  using  glass  a  little 
thicker,  the  displacement  was  doubled  ;  the  first  fringe 
fell  upon  the  place  of  the  third,  the  second  on  that  of  the 
fourth,  and  soon.  This  experiment  of  Arago  proves  that 
the  mutual  action  of  the  rays  does  not  i  ' 
particular  modification  which  the  rays 
boundaries  of  a  body  which  they  grase  in  th< 
birtalso  on  the  different  media  wnjch^thev^trmv 

Fresnel  adopted  a  still  more  ingenious  method  of 
forming  the  experiment.  Having  placed  two  plane 
tallic  mirrors  in  a  vertical  position,  and  so  as  to  make  a 
very  obtuse  angle  with  each  other,  he  concentrated,  by 
means  of  a  lens  of  small  focal  length,  a  pencil  of  homo- 
geneous light  directed  horizontally,  at  a  point  so  situated 
before  the  mirrors  that  part  of  the  diverging  cone  fell 
upon  the  one  mirror  and  part  of  it  upon  the  otber.  The 
rays  of  light  reflected  from  the  two  surfaces  being  ren - 
dt-rcd  convergent  by  the  position  of  the  mirrors,  again 
met  each  other  at  a  small  angle  ;  and  at  the  point  of  in- 
tersection produced  alternations  of  brilliant  and  dark 
fringes.  These  fringes  are  parallel  to  the  Hue  of  inter- 
section of  the  two  mirrors,  and  on  screening  one  of  the 
mirrors  they  immediately  disappear. 

In  the  experiment  of  Dr.  Young  and  Arago  it  might  be 
fringes  were  produced  by  some  physical 
action  of  the  interposed  body  on  the  light:  but  in  Vi 


res- 


supposed  that  the 

of  the  Intel i«>»»ii  mmj  m« 
nel's  experiment  the  light  is  reflected  In  the  usual  way, 
and  no  question  can  be  raised  about  the  influence  of  the 
body  by  the  borders  of  which  it  passes.  The  fact  is  thus  es- 
tablished beyond  all  doubt,  that  two  rays  of  light,  issuing 
from  a  common  source,  and  after  pursuing  a  different 
path  meeting  again  under  a  small  obliquity,  exercise  an 
influence  on  each  other  to  the  extent  of  doubling  the  in- 
tensity of  the  light  on  the  one  hand,  or  destroying  It  alto- 
gether on  the  otber.  The  phenomenon  of  two  rays  of 
light  neutralising  each  other  and  producing  their  mutual 
extinction,  is  one  of  the  most  remarkable  in  the  whole 
range  of  physical  science.  Though  first  explained  by 
Dr.  Young  and  established  by  the  Arago  and  Fresnel.  ft 
had  formerly  been  observed  and  described  by  CJrinxaldi. 

The  factof  the  interference  of  the  luminous  rays  having 
been  established,  it  was  Interesting  to  determine  the  con- 
stant interval  d,  or  difference  between  the  lengths  of  the 
paths  of  the  two  pencils  at  which  the  greatest  effect  is 
produced.  This  interval  has  been  very  carefully  deter- 
mined both  by  Fresnel  and  by  Fraunhofcr,  and  is  found 
to  be  different  for  the  different  colours.  The  following 
values  of  d  found  by  Fraunbofer  for  the  different 


colours  of  the 
EnglUh  inch:- 

Bed 

Orange  yellow 

Green 
Blue 
Indigo 
Violet 


d  =  o-ooimsui 

=  o  0000*319 
=  0  000trxr73 
=  0  00OM912 
=  0-00001092 
»  0-00001572 


These  values  of  d,  being  obtained  by  direct  experi- 
ments, are  independent  of  any  hypothesis  respecting  the 
propagation  of  light :  they  are  equally  real,  whether  light 
be  supposed  to  be  emitted  from  a  luminous  body,  or  pro- 
duced by  the  vibrations  of  an  elastic  medium  ;  or  rather 
they  ,ii  c  numerical  conditions  » In<  h  must  be  k.iti-ti  .1  :  r 
any  theory  of  light  which  may  be  adopted.  But  the  phe* 
nomena  of  interference  arc  scarcely  susceptible  of  pro- 
bable explanation  by  the  theory  of  emission  ;  whereas,  if 
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we  adopt  the  undulatory  hypothesis,  thrlr  explanation  i* 
remarkably  simple.  Indeed,  they  afford  the  roost  decisive 
reason*  ret  known  for  adopting  that  theory  in  preference 
to  the  other.  According  to  the  undulatory  system,  the 
phenomena  are  thus  explained :  — 

If  two  luminous  wares  reach  an  etnereal  molecule  at 
tie  tame  instant  of  time,  it  will  receive  two  simultaneous 
Impulsions,  and  the  resulting  motion  wilt  be  directed  in 
tie  diagonal  of  the  parallelogram  of  which  the  two  side* 
represent  the  impulsions :  consequently,  If  the  component 
murine*  are  nearly  In  the  same  direction,  the  resultant 
will  be  nearly  equal  to  their  sum  ;  and  if  they  are  in  oppo- 
site directions,  equal  to  their  difference.  Let  us  now 
suppose,  1st.  that  two  vibratory  movements  produced  by 
a  series  of  equal  and  successive  undulations  indefinitely 
medium  are  simultaneously  ex- 
e  point,  situated  at  any  distance 
Ure ;  2d,  that  after  having  followed 
is,  their  directions  at  this  point  are  sensibly 
d;  3d,  that  In  consequence  of  the  unequal 
of  the  two  paths,  or  of  their  unequal  velocities, 
?  which  a  wave  takes  to  arrive  at  the  point  by  the 
tint  path  ( A)  Is  shorter  than  that  which  it  takes  to  ar- 
rive  bf  the  second  path  ( B).  These  suppositions  being 
Biade,  it  is  evident  that  an  ethereal  molecule  situated  at 
»  porat  common  to  the  two  paths  A  and  B  will  begin  to  ' 
* i orate  In  consequence  of  the  undulations  propagated 
sioas;  A  before  the  undulation  which  comes  by  n  reaches 
it.  and  when  this  second  undulation  does  take  effect,  the 
ss'rtioo  of  the  ethereal  particle  will  be  increased  or  dt- 
•  n;>hvd  according  is  the  new  impulse  conspires  with 
<-r  Apposes  the  former.   Three  cases  mar  occur :  — 

I.  The  difference  of  the  lengths  of  the  paths,  or  the 
difference  of  velocities,  maybe  such  that  the  wave  coming 
ty  the  path  B  may  reach  the  molecule  at  an  Interval  of 
time  after  it  has  been  affected  by  the  wave  coming  by  A 
precisely  equal  to  that  or  a  semi  -vibration.  In  this  case, 
th<-  vibrating  molecule  having  reached  its  limit  ofexcur- 
uon  on  one  side,  and  about  to  return  to  the  point  of  re- 
pose, would  at  that  instant  receive  an  impulse  constrain- 
to*  it  to  move  in  the  opposite  direction  with  the  same 
'eiority.  The  coexistence  of  the  two  systems  of  vibra- 
tions would  therefore  destroy  the  motion,  and  the  mole- 
cule would  remain  at  rest.  The  same  thing  will  take 
place  if  the  difference  of  the  lengths  of  the  paths  or  ve- 
locities is  such  that  the  vibrations  propagated  along  B 
arrive  at  the  intersection  of  the  paths  precisely  L  L  J.  Ac. 
of  i period  of  undulntion  after  those  which  come  by  A. 

1  The  undulations  propagated  along  B  may  arrive  at 
the  molecule  after  those  coming  by  A  at  an  interval  of 
toe  exactly  equal  to  that  of  a  complete  vibration,  or  of 


several  vibrations  ;  In  which 

ceive  the  impulse  of  two  vibrations  conspiring  together, 
»ad  consequently  the  velocity  and  amplitude  of  its  ex- 
cursions would  be  doubled  Instead  of  being  destroyed. 

3.  The  interval  between  the  two  impulses  may  be 
neither  an  odd  nor  an  even  multiple  of  the  time  of  a 
•emi- vibration.  In  this  case,  the  molecule  will  vibrate 
*ith  a  velocity  less  than  the  double  of  that  which  it 
would  have  if  each  Impulse  took  place  independently  of 
the  other.  (IferseJleTi  Treatise  cm  Light,  in  the  Ency. 
Mttropolitana.) 

'tis  a  strong  presumption  in  favour  of  the  undulatory 
">«ory  of  light,  that  it  affords  not  only  a  complete  and 
«»ti*factory  explanation  of  the  whole  of  the  pbenotnena 
oi  diffraction,  but  also  the  means  of  submitting  them  to 
arithmetical  calculation.   See  Light. 

I'NTERIM.  (Lat.  rss  the  mean  time.)  In  modern 
European  History,  the  name  given  to  a  decree  of  the  Kra- 
P*ror  Charles  V.  after  the  overthrow  of  the  Protestant 
League  of  Srnalcalde.  in  which  he  attempted  to  reduce  to 
harmony  the  conflicting  opinions  of  the  Protestants  and 
Humanists.  The  use  of  the  cap.  however,  and  the  mar- 
of  the  clergy,  were  the  only  points  which  he  con- 
^ '1*1  to  the  Reformers  ;  and  it  became  a  question  among 
t  Vm,  and  gave  rise  to  many  serious  disputes,  whether  they 
rwld  conscientiously  submit  even  to  a  temporary  decree 
«  »uch  a  nature.  The  enactments  of  the  interim  were 
'  '•'  n  l.-l  .ml)  to  remain  m  force  till  -  >;n  1  definitive  settle- 
m-mt  could  be  made  ;  whence  it  derives  the  name  by  which 
"  is  generally  known.  It  received  the  force  of  law  at  the 
"let  of  Augsburg,  in  1548.  Its  provisions  against  the  Pro- 
j*-»tatits  were,  however.  In  most  respects  set  aside  by  the 
treaty  of  Fassau,  1 552.    ( See  Mo$keim,  vol.  iv. ) 

INTERJE'CTION.    In  Grammar,  a  part  of  speech 
"pressing  simple  emotion,  without  involving  any  act  of 
foneeption.    See  Grammar. 
IKTEKLO'CUTOR.    (Lat.  inter,  and  loquor  / 

t'-rmed  dramatis  persona :  the  latter  name  however 
^P"hfn,l«  •«*  *»  *PPW  on  the  stage  but  take  no' 
^l£.-^,n*tcrTned  b*  the  (;rwk*  personages. 

INTEjtLO'CUTORY  JUDGMENTS.  In  Law.sTich 
_  *f  gi»en  in  the  course  of  a  cause  upon  any  pro- 
f  *ri7*tns>  out  of  It,  and  do  not  finally  determine  It : 


INTERPLEADER. 

as,  the  judgment  in  an  action  of  damages  upon  which  a 
writ  of  inquiry  issues  to  assess  such  damages.  So  a  de- 
cree in  chancery  is  either  final  or  interlocutory.  —  In 
Scottish  law,  a  judgment  of  the  court  of  session,  or  lord 
in  ordinary,  which  if  allowed  to  become  final  will  be 
conclusive*  is  termed  Interlocutor. 

I'NTEELUDE.  (Lat.  inter,  between,  and  ludo,  / 
play.)  A  short  dramatic  piece,  generally  accompanied 
with  music:  properly,  such  as  is  represented  or  per- 
formed between  the  acts  of  longer  performance*. 

I'NTERMEDE,  or  INTERMEZZO.  In  Dramatic 
Literature,  nearly  the  same  with  interlude.  A  short 
musical  piece,  generally  of  a  burlesque  character ;  but 
many  not  intended  merely  for  introduction  between  the 
acts  of  a  more  serious  performance,  are  comprised  under 
these  names  by  the  French  and  Italians. 

INTERMITTENT.  Any  disease  which  ceases  for  a 
time  and  again  returns,  so  that  the  patient  is  free  from  it 

,0  /nVe  R m"^T T I N G*^ P R I NG S,A  are  '  springs  which 
after  having  run  for  a  certain  time  stop  altogether,  and 
after  a  time  begin  to  run  again,  and  then  stop ;  and  so 
on  alternately,  the  Rowings  and  intermissions  generally 
succeeding  each  other  at  pretty  regular  Intervals.  These 
phenomena,  which  often  excite  wonder  in  the  ignorant, 
and  have  sometimes  even  been  ascribed  to  the  influence 
of  witchcraft,  are  explained  on  the  principle  of  the  siphon. 
Let  A  be  cavern  in  a  mountain,  and  a  be  a  channel  com- 
municating with  A,  and  terminating 
in  the  side  of  the  mountain  or  adja- 
cent plain  ;  and  let  us  suppose  the  ca- 
vern to  be  fed  by  small  streamlets  of 
water,  of  which  the  united  supply  is 
less  than  can  be  discharged  by  the 
channel  a  b  c.  Let  the  cavern  be 
supposed  empty.  The  water  from  the 
rills  or  fissures  by  w  hich  it  is  led  "will  collect  at  the  bot- 
tom, and  as  It  rises  in  the  cavern  will  also  rise  in  tho 
channel  a  b  till  It  reaches  the  highest  level  b,  when  it 
will  begin  to  flow  out  through  b  c,  and  by  the  property 
or  the  siphon  will  continue  to  flow  till  the  whole  cavern 
is  drained  to  the  level  of  a.  The  cavern  then  begins  to 
fill  anew,  and  the  same  series  of  phenomena  is  repeated 
at  Intervals,  of  which  the  length  depends  on  the  relative 
capacity  of  the  cavern  and  channel,  and  the  abundance 
of  the  supply  through  the  fissures.  When  the  supply 
is  constant,  the  Intervals  or  intermission  will  be  equal. 
Some  springs  or  this  kind  do  not  cease  altogether  to  flow, 
but  only  discharge  a  much  smaller  quantity  for  a  certain 
time,  and  then  a  greater  quantity.  In  this  case  they 
are  called  variable  or  reciprocating  springs.  They  may 
be  caused  by  the  circumstance  or  a  smaller  fissure  con- 
necting the  cavern  with  the  lower  part  or  the  channel  c, 
through  which  a  portion  or  water  continues  to  flow  while 
the  main  discharge  is  stopt  ;  or  there  may  be  several 
siphons  all  communicating  with  a  common  outlet.  It  is 
easy  to  imagine  a  combination  of  circumstances  by  which 
the  discharge  or  water  will  be  greatly  Increased  by  the 
elastic  force  of  air  compressed  at  the  top  of  the  cavern  A . 
This  will  tike  place  when  the  fissures  which  communi- 
cate with  the  external  atmosphere  are  filled  with  water, 
and  there  is  in  consequence  no  opening  by  which  the  air 
in  the  cavern  can  escape.  The  water  will  then  be  pro- 
pelled through  the  channel  with  considerable  force,  or 
even  raised  In  a  jet,  by  the  very  same  principle  as  in  the 
fountain  of  Hero.  (See  MussckcnbrocJc.  Introd.  t.  11. 
}  2379. ;  licsagidiers,  Exper.  Phil.  vol.  II.  p.  173. ;  A7- 
cholson's  Phtl.  J  num.  xxxv.  p.  17*. ;  Fergusons  Lectures 
on  Select  Subjects,  by  Brewster.) 

INTERMODFLLION.  (Lat.  Inter,  between,  and 
modilllon.)  In  Architecture,  the  space  between  two 
modllllons,  which  Is  equal  throughout  the  entablature. 

I'NTERNODE.»CLat.  inter,  and  nodus,  a  knot.)  In 
Botany,  the  space  that  intervenes  upon  a  branch  between 
the  leaves. 

INTERNU'NTIUS.  or  INTERNUNCIO.  An  envoy 
of  the  Pope,  sent  to  small  states  and  republics ;  distin- 
guished from  the  nuncio,  who  represents  the  Pope  at  the 
courts  of  emperors  and  kings.  Also  a  species  or  diplo- 
matic officers,  who  ranked,  according  to  the  old  practice, 
between  ambassadors  and  plenipotentiaries.  Since  the 
Congress  or  Vienna,  as  no  mention  or  internuncios  is 
made  in  Its  rules,  they  are  considered  on  a  level  with 
plenipotentiaries.  This  is  (or  lately  was)  the  title  or  the 
Austrian  envoy  at  Constantinople. 

INTERO'SSEOUS  MUSCLES, 
tween  the  metacarpal  bones  of  the 
tarsal  or  the  foot :  the  former  ar 
the  fingers,  and  the  latter  tho  toes. 

INTERPILA'STER.  (Lat.  inter  and  pilaster.)  In 
Architecture,  the  space  between  two  pilasters,  which  de- 
pends entirely  on  the  same  rules  as  intercolumidation, 
and  that  more  especially  if  both  are  employed  In  the 
same  building. 

INTERPLEADER.  In  Law.  A  bfll  of  Interpleader, 
in  equity,  is  filed  by  a  person  who  is  under  an  obligation 
of  debt  or  rent  to  one  of  the  parties  to  a  suit  in  equity, 
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INTERPOLATION. 

but  cannot  ascertain,  until  the  determination  of  the  suit, 
to  which  of  the  parties  he  it  indebted  ;  and  by  this  bill 
he  desire*  to  Interplead,  in  order  that  he  may  save  him- 
self harmless  in  the  event  of  the  success  of  either  party. 
In  the  common  law  courts,  by  1  *  2  W.  4.  c.  Ms.,  relief 
can  bo  given  In  some  ca*es  against  adverse  claims  n.ule 
on  sheriffs  and  other  officers,  and  persons  having  no  in- 
terest is  the  subject  of  such  claims,  by  a  judge's  order 
calling  on  the  third  party  lo  appear  and  maintain  or  re- 
linquish his  claim. 

INTERPOLATION.  In  Algebra  and  Astronomy,  is  a 
method  employed  for  filling  up  the  intermediate  terms  of 
a  series  of  numbers  or  observations,  by  numbers  which  fol- 
low the  same  law.  The  general  problem  to  be  resolved  is 
this :  —  Given  two  scries  of  numbers,  the  corresponding 
terms  of  which  have  some  determinate  relation  to  each 
other,  and  of  which  the  first  is  called  the  series  of  roots,  and 
the  second  the  series  of  functions  ;  to  find  the  function 
:  to  any  term  in  the  series  of  roots  from  the 
i  of  functions  which  precede  or  follow 
is  required.  Thus,  supposing  the  series  of 
roots  to  be  the  natural  numbers  101.  102,  104,  10ft,  and 
the  aeries  of  functions  to  bo  the  logarithms  of  those  num- 
bers ;  then  the  question  may  be  to  find  the  logarithm  of 
103  by  means  of  the  logarithms  of  101,  102,  104.  and  106. 
In  the  language  of  algebraists,  the  problem  is  to  deter- 


mine the  value  of  Yx+Ji  in  a  function  of  the  terms  which 

precede  or  follow  Yx> 

In  Astronomy  and  Phrsics,  interpolation  signifies  the 
"  finding  a  mathematical  law  which  will  connect 
a  number  of  observed  facts.  Thus,  supposing 
20  places  of  a  comet  have  been  determined  by  observ- 
ation ;  these  places  arc  said  to  lie  interpolated  when  a 
curve  defined  by  an  analytical  equation  has  been  found 
which  passes  through  them  ail,  for  by  means  of  this  curve 
the  place  of  the  comet  at  any  intermediate  time  can  be 
found.  According  to  this  view  of  the  subject,  the  problem 
of  interpolation  is  altogether  Indeterminate  ;  for  an  infi- 
nity of  analytic  curves  of  different  forms  may  be  found 
which  will  pass  through  20  given  points:  but  in  general 
the  circumstances  of  the  question  iinpose  such  restric- 
tions as  render  it  determinate.  In  the  instance  now 
given  we  know  that  the  curve  must  be  an  ellipse; 
and  as  an  ellipse  cannot  be  made  to  pass  through  20 
points  taken  any  how,  the  question  resolves  itself  into 
this:  —  To  find  the  ellipse  which  will  most  nearly  pass 
through  the  given  points,  or  represent  the  given  observ- 
ations. Another  question  now  arises,  —  what  conditions 
must  be  fulfilled  in  order  that  the  observations  may  be 
represented  most  nearly  T  These  conditions  must  be  de- 
termined from  other  consideration*.  Suppose  the  con- 
dition to  bo  that  the  sum  of  the  squares  of  the  errors  of 
observation  (that  is,  of  the  differences  between  the  ob- 
served places  of  the  comet  and  the  corre«pondlng  places 
in  the  orbit  to  be  found)  shall  be  a  minimum  ;  the  pro- 
blem U  now  quite  determinate,  though  its  solution  may 
be  sufficiently  difficult  and  laborious. 

The  method  of  interpolation  by  differences  was  first 
employed  by  Briggsin  the  calculation  of  logarithms  ;  but 
was  afterwards  treated  in  a  more  general  way  by  Wallis, 
Newton,  Cotes,  Stirling,  and  others.  In  the  fifth  lemma 
of  the  third  book  of  the  Principia,  Newton  has  given  a 
solution  of  the  problem  of  determining  the  curve  which 
passes  through  the  extremities  of  any  number  of  ordl- 
nates.  By  modern  writers  the  subject  is  treated  as  a 
branch  of  the  calculus  of  finite  differences.  It  is  discussed 
at  length  by  Laplace  in  the  2d  vol.  of  the  Micanique 
Cflesle,  and  also  in  the  Tkeorie  Analytiaue  des  Proba- 
bilitts;  by  Lagrange,  in  the  Journal  de  I't'.cole  Pohjteck- 
nique,  &c.  See  also  the  Treatise  on  Differences  and 
Series  by  Sir  John  Herschcl  in  the  Appendix  to  the  Kn- 
translation  of  Lacroix's  Differential  and  Integral 
Lacroix's  I 


t,  or  the  3d  vol.  of 

INTER  RE'GNUM.  (Lat.)  The  period  between  the 
death  of  one  king  and  the  accession  of  another  under  the 
Roman  monarchy  ;  or  under  the  republic,  the  >-pace  <t 
time  when  there  were  by  some  accident  no  curule  magis- 
trates who  could  hold  the  public  assemblies  of  the  people 
(eomitia),  during  which  an  interrex  was  appointed.  See 

Is  I ERREX. 

I'NTERREX.  A  person  appointed  to  discharge  the 
royal  functions  during  a  vacancy  of  the  throne.  The 
Romans  first  elected  an  interrex  after  the  death  of  Ro- 
mulus, and  the  custom  was  continued  while  tnc  monarchy 
lasted.  The  manner  of  their  e.«ction  was  this,  —  the 
senate  chose  ten  individual  out  of  its  body,  each  of  whom 
discharged  the  functions  of  royalty  for  five  days  in  an 
order  appointed  by  lot.  It  has  been  supposed  that  these 
ten  senators  were  not  elected,  but  they  were  the  re- 
spective seniors  of  the  ten  declines  into  which  the  original 
body  of  patricians  was  divided,  and  that  this  office  de- 
virtue  of  their  rank.  An  interrex 
ler  the  republic  to  pre- 


INTESTINALIA. 

INTERSCE'NDENT.  (Lat.  inter,  and  seando.  g 
climb.)  In  Algebra,  a  term  applied  by  I.,  it.mt/  to  quan- 
tities when  the  exponents  of  their  powers  are  irrational. 
Such  expressions  are  called  interscendent,  as  holding  a. 
mean  as  it  were  between  algebraic  and  transcendental 
quantities. 

INTERSECTION.  (Lat.  inter,  and  seco.  I  cut.)  In 
Geometry,  the  meeting  or  concourse  of  lines  or  surfaces. 
The  intersection  of  two  lines,  or  of  a  line  and  a  surface, 
is  a  point ;  and  the  intersection  of  two  surface*  is  a  line. 

PNTERTIE.  (Lat.  inter,  and  tie.)   In  Architecture, 
an  horizontal  piece  of  timber  framed  bet  wee 
In  order  to  tie  them  together. 

I'NTER VAL.    (Lat.  Intervallum.)  In 
imaginary  distance  between  two  sounds  i 
acuteness  and  gravity,  called  by  the  ancientsa  < 
Intervals  are  divided  into  simple  and  cum  pound  • 
former  being  without  parts  or  dJvis' 
sisting  of  several  smaller  intervals. 

INTERVENTION.  ( Lat.  inter,  and  venio,  I  came. ) 
In  Politics,  ' 


itics,  the  interposition  of  one 
of  another.  The  right  of  a 
the  most  contested  portioni 


one  of  the  most  contested  portions  of  the 
nations  ;  as,  although  practised  frequently  enough  by  the 
more  powerful  with  reference  to  the  weak,  it  had  never 
been  regarded  otherwise  than  as  a  permitted  abu*c  of 
power  until  the  time  of  the  congresses  of  Vienna,  I .  w 
bach,  Ac,  when  it  was  publicly  recognized  by  the  load- 
ing cabinets  of  Europe. 

INTE'STACY.  (Lat.  In  the  sense  of  without,  and 
testor,  /  testify.)  In  Law,  the  condition  of  a  party  who 
dies  without  having  made  a  will.  Freehold  lands  and 
tenements  in  which  he  has  an  estate  of  inheritance  de- 
scend to  his  heir,  subject  tn  such  charges  as  affect  real 
estate  ;  copyhold  lands  of  inheritance  to  the  heir,  by  the 
custom  of  the  manor  ;  chattels  must  be  distributed  (sub- 
ject to  debts),  by  the  party  who  takes  out  letters  of  ad- 
ministration to  the  deceased's  estate  and  effects,  accord- 
ing to  the  provisions  of  the  Statute  of  Distributions. 

INTESTINALU.  Intestinal  Worms.  (Lat.  intet- 
tlna.  an  intestine.)  The  name  by  which  Linnseus  and 
Cuvier  have  designated  the  class  or  animals  which 
the  interior  of  other  animal  bodies,  and  which 
their  most  common  locality,  vis.  the  intestinal  t 
The  knowledge  of  the  Intestinal  worms,  as  a 
class  of  Invertebrate  animals.  Is  of  a  very  late  date.  In 
the  twelfth  edition  of  the  System*  Nature,  17*7-8,  only 
eleven  species  of  true  Entozoa  are  enumerated,  and  of 
these  only  six  asr  placed  among  the  Intestina  —  Gurrtius 
mrdinensis,  Ascaris  vermicularis,  Ascaris  lumbricuiifc* , 
Fasciola  hepatic  a.  Pas.  inlestinalis,  and  Fas.  bar  hat  a  ,- 
the  remaining  species,  viz.  Hydra  kydatula,  Tetrtia  so- 
lium, T<rn.  vulgaris,  TVrn.  lata,  and  Ttrn  canines,  are 
ranged  with  the  Zoophyta.  Block's  Treatise  on  Use  Cir- 
neration  of  Intestinal  iVormt,  and  the  succeeding  work 
of  Goeze,  entitled  Versuck  rinerSaturgcschichte  der 
gewcidewlirmer  Tkieriscker  Kbiper,  17*2,  added  largely 
to  the  number  of  the  described  species,  and  led  to  the 
foundation  of  some  accurately  defined  groups,  and  t*  1 1  •  r 
ideas  of  classification.  Gmclin,  availing  himself  of  the 
labours  of  these  authors,  and  combining  with  them  the 
species  described  by  Redl,  Pallas,  O.  P.  Muller, 
Werner,  was  enabled  to  give  two  hundred  and  ninc-t 
nine  species  of  InUstinalia,  in  the  thirteenth  edition ' 
Limit's  Systema  Nature;  but  of  this  labour  it  has 
justly  remarked,  "Gmeltnus,  auctorum  plurimorum  ob- 


sollertia  destitutus.pl 
nonirais 


miscuit  et 


ationes  congcsslt,  sed  tarn  judicioet  cxpericntla  quam 

i/  *  *a*»  a  a  a  |j  ™ 

Ddem  perperam  allegatis.  cxtricandis.  C.  A. 
Rudolph!  ct  Zedcrus  multum  desudaverint." 

The  first  clear  definition  of  the  intestinal  worms  as  a 
class,  and  their  distribution  into  a  system  of  orders  .  nd 
genera,  arc  contained  in  the  great  work  by  Rudolphi,  en- 
titled Entoxoorum  seu  Vcrminm  Int  stmaltum  Histories 
Saturalis,  Hvo.  1808-10.  In  this  work.  Rudolphi,  after 
dividing  the  great  class  Vermes,  of  Linnsrus.  into  four 
classes,  viz .  Motlusca,  Gynmodela,  Entozoa.  and  Pkytazam, 
characterizes  the  third  class  as  follows:  — **  Entozoa  ergo 
classem,  aut  si  mavis  ordinem  sistunt  perullarem  contl- 
nentern,  aliis  in  animalibus  obvia,  oculis  nudis  conspicwa, 
nn  vis  carcntia,  parti  bus  internis  dissimilibus  tnttructn." 
Of  the  class  of  animals  thus  characterised,  Rudolphi  enu- 
merates, in  a  subsequent  work.  Synopsis  Bmtoxovr-um , 
1819,  upwards  of  eleven  hundred  species.  At  the  present 
time,  nearly  double  that  number  or  Entozoa  are  known. 

Rudolphi  distributes  the  intestinal  worms  into  five 
orders,  which  are  characterised  as  follows :  — 
Order  I.  Sematoidea  ( Round- worms ).  —  Char.  : 
rounded,  elastic ;  an  intestinal  i 
mouth  and  vent ;  sexes  distinct. 
Order  fl.  Acantkocepkala  (Hooked-worms).  _  Char.  : 


tator 


;  sexes  distinct. 
Order  III.  Tr em  a  tod  a  (Fluke-worms).— 
soft,  rounded,  or  flattened ;  suctorial 


and  female  organs  in  the  same  indiv 


lal  pores 
idual. 


:  Body 
;  mal* 
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INTESTIXALIA. 


either  simply  labiated,  or  provided  with  pits 
(botkria),  or  suctorious  orilices,  either  two  or  four  in 
cumber  ;  male  and  female  organs  in  the  same  indi- 
vidual. 

V.  Cuttica  (Hydatids).  —  Char. :  Body  flattened 
or  rounded,  continued  posteriorly  into  a  cyst,  which 
is  sometimes  common  to  many  individuals ;  head 
provided  with  two  or  four  pits,  or  with  four  suckers, 
»j)d  with  a  circle  of  hooklcts,  or  with  four  unarmed 
or  uncinated  tentacles  ;  sexual  organs  hitherto  ln- 
disrerntbte. 

The  Kntosoa  which  are  Included  in  the  last  four  orders 
of  Rudolphi  have  no  distinct  intestinal  canal ;  and  Cu- 
vier  considered  the  presence  of  this  structure  In  the  Ne- 
matoidem  of  Rudolphi  of  sufficient  importance  to  form  the 
character  of  a  primary  group,  equivalent  to  all  the  re- 
nuinin*  orders  combined  ;  and  he  observes  that  the  or- 
ders thus  distinguished  might  form  two  classes. 

The  first  order  Cuvier  terms  Cavitaires ;  and  he  in- 
eludes  in  it  not  only  the  N'ematoid  Kntosoa,  but  also  the 
genus  Periostoma  of  Rudolphi,  and  the  Eplzoa,  or  Vers 
r.pduUi,  of  Lamarck. 

The  organisation  of  the  Peniattomata,  which  were  de- 
nned, prior  to  Rudolphi,  by  Froelich,  under  the  name  of 
I.mgnatmla,  unquestionably  entitles  them  to  rank  with 
the  highest  organized  Entozoa  (see  Zoological  Tram., 
vj  i  ;  .i-l  pi.  41  ;:  but,  \*ith  retpcrt  tothe  Kiiixoa.ortne 
external  Lerna?an  parasites  of  fishes,  although  they  agree 
with  the  Sematotdea  and  all  other  Entoaoa  in  the  absence 
of  distinct  respiratory  organs,  yet  the  ciliated  natatory 
extremities  which  they  possess  in  the  young  stat*',  and  the 
external  ovarian  appendages  of  the  adult,  are  characters 
which  raise  them  above  the  Kntosoa,  and  indicate  their 
intimate  relations  with  the  Slphonostomous  Crustaceans. 

I  have,  therefore,  combined  the  Sematoidea  of  Ru- 
dolph! with  the  genera  Linguatula,  Poroccpkalut,  and 
Svneamtu,  &.c,  which,  under  the  habit  of  Cestoid  or 
Tr  etna  tod  e  worms,  mask  a  higher  grade  of  organisation, 
to  form  a  class  under  the  name  of  Carlclmtntka.  This 
class  already  embraces  the  types  of  three  different  orders, 
of  which  one  is  formed  by  the  Sematoidea  of  Rudolphi ; 
sad  a  second  has  been  established  by  Dicsing.  for  the 
1  other  congeneric  species,  under  the  name 
s.  The  remarkable  organization  of  the  se- 
nt described  by  Siebold,  clearly  Indicates 
rder  of  Calclmtntka.  (See  that  word.) 
of  Intestinal  worms  which  have  no 
the  digestive  function  is 
canals,  excavated  in  the  parenchyma- 
,  Jie  body,  Cuvier  combines  into  a  group, 
which  he  terms  Vert  hstettinaujt  parenckymateux,  and 
for  which  I  have  proposed  the  name  of  Stereunintha.  (  See 
that  word.) 

This  group  Cuvier  subdivides  into  three  families,  or 
orders  ;  the  urst  corresponding  to  the  Acontkoccpkala  of 
Kudulphi,  the  second  to  the  Trcmatoda,  and  the  third 
being  equivalent  to  the  Cettoidea  and  Cystica  combined ; 
vith  the  exception  of  the  genus  Liguia  of  Bloch,  of 
which  Cuvier  makes  a  fourth  order,  restricting  to  it  the 
application  of  Rudolphi's  term  Cettoidea.  To  this  dis- 
tinction it  must  be  objected  that  the  passage  from  the 
T**j<r  to  the  I.iguLr  is  rendered  very  gradual  by  the 
braces  of  bothria  and  of  generative  organs,  which  make 
their  appearance  in  the  higher-organized  Ligulat  which 
infest  the  intestines  of  certain  aquatic  birds,  and  respect- 
which  Rudolphi  hazards  the  following  ingenious  hy- 
pothesis ;  viz.,  that  these  species  aro  actually  the  more 
"   of  fishes,  developed  into  a  higher  grade  of 


of 

the^typeof  a 


by  virtue  of  the  wai 
h  they  enjoy  in  the 


of  the  birds 
To  the  con- 
junction of  the  hydatids  with  the  tapeworms  no  sound 
objection  can  be  made :  the  structure  of  the  Tetrarkynchi 
*M  AtUkocephali,  on  the  contrary,  shows  bow  unnatural 
i<  the  separation  of  the  Cestoid  from  the  Cystic  Kntozoa. 
1 ...  Cysttcercus  fasciolaris  may  be  regarded  as  the  point 
^transition,  or  of  conjunction,  between  the  two  groups. 
The  head  in  Genu  rut  and  Eckinococcut  presents  the 
form  and  structure  of  that  of  Taenia  ;  and  the  head  of  the 
Tftrarhynehus,  the  proboscis  excepted,  precisely  resem- 
bles that  of  the  Eckinococcut,  although  the  Tetrarkynckt 
Either  inhabit  a  vesicle,  nor  terminate  in  a  vesicle.  The 
Cpttica  appear,  in  fact,  to  be  incomplete  Cettoidea :  both 
consist  at  first  of  a  simple  cyst,  like  the  Acepkalocyst  ; 
but  loth  proceed  to  develope  therefrom  a  suctorious  and 
onciuated  head,  f 


from  which  the  Cettoidea  proceed  to  de- 
*«fope  uot  only  ova,  but  generative  organs,  in  successive 
which  in  some  species,  as  the  Botkriocepkalus 
mm  to  be  annually  shed  and 
intestinal  worms,  as  at  pre* 
t»ocla*s<«,  each  divisible  into  three  orders. 


ClaSS  I.  CrBLCLMIMTHA. 

Order  1.  Kematoidea. —  V.x. :  Filar ia  medinentit.  Fit. 


INVALIDS. 

rermicularit,  Tricocepkalus  dispar,  Spiroptera  komi- 
nit,  Strongylus  gig  at,  Strong,  tpiniger,  1  rickina  spi- 
rain. 

Order 'J.  Acantkotheca. —  V.x.:  Linguatula  tamioidet. 
Order  3.  Syngamoidea  Ex. :  Syngamut  trachealit. 

Class  II.  Sterelmintha. 
Order  1.  Acantkoeephala — Ex.:  Eehinorkynckus  gigat. 
Order  2.  Trematoda.  — Ex.  :  Dittoma  kepaticum,  I'.ly. 

Stoma  pinguicola. 
Order  3.  Tamioidea — Ex. :  Botkriocepkalut  lotus  Tenia 
soltum,  Cytticercus  cttiuioue,  Eckrnococcut  kominis. 
The  examples  quoted  are  species  which  infest  man, 
with  the  exception  of  those  belonging  to  the  orders  Acan- 
tkotkeca,  Syngamoidea,  and  Acontkoccpkala,  which  havo 
no  representatives  amqng  the  human  internal  parasites. 
For  the  parts  of  the  body  which  these  latter  infest,  the 
reader  is  referred  to  Ektozoa. 

INTE'STINE.  The  convoluted  membranous  and 
muscular  tube  extending  from  the  pylorus  to  the  an  us. 
It  is  distinguished  into  small  and  large  intestines :  the 
former  including  the  duodenum,  the  jejunum,  and  the 
ileum ;  the  latter  the  ca-cum,  colon,  and  rectum.  The 
have  internal  membranous  folds,  called 


•i ;  the  large  have  three  parallel  mus- 
cular bands  upon  their  surface.  The  intestines  admit 
of  separation  into  three  coats:  the  external,  membran- 
ous or  peritoneal ;  the  middle  coat,  muscular;  and  the 
inner  one,  villous.  They  are  attached  to  the  body  by  the 
mesentery.  The  structure  of  the  intestinal  canal  in  dif- 
ferent animals  is  wonderfully  adapted  to  its  required  func- 
tions, dependent  upon  the  nature  of  their  food  and  other 
circumstances.  Of  these  peculiarities  the  principal  are 
adverted  to  under  the  titles  of  the  animals  in  which  they 
occur. 

INTONA'TION.  (Lat.  in,  and  tonus,  a  tame.)  In 
Music,  the  act  of  sounding  with  the  voice  the  consecutive 
notes  of  the  scale,  or  in  any  other  given  intervals.  To  do 
this  correctly  is  the  first  qualification  of  a  good  singer. 
It  is  scarcely  practicable  without  the  assistance  of  a  good 
ear,  as  well  as  a  reference  to  some  common  idea,  such  as 
the  key  or  mode  wherein  a  piece  is  written.  From  the 
word  tone,  sometimes  used  in  a  sense  almost  identical 
with  that  of  key,  the  word  has  its  origin.  The  musical  de- 
finition of  this  word  in  Todd's  edition  of  Johnson's  Dic- 
tionary, is  absurdly  given  as  "  the  act  of  singing  together." 

INTRA'DOS.  The  Interior  and  lower  line  or  curve 
of  an  arch.   The  exterior  or  upper  curve  is  called  the 


In  Fortification,  any  work  that 
fortifies  a  post  against  the  attack  of  an  enemy.  It  most 
usually  denotes  a  ditch  or  trench  with  a  rampart. 

I'NTROIT.  (Lat.  introitus,  entry.)  In  Ecclcsf. 
astlcal  Antiquities,  the  verses  chauntcd  or  repeated  at 
the  first  entering  of  the  congregation  into  the  church  ;  a 
custom  as  old  as  the  fourth  century:  called  "  ingressa" 
in  the  Ambroiian  Ritual.  (Palmer,  Origine*  Liturgic*, 

INTRO'RSES.  (I«at.  introrstim,  inwards.)  Turned 
inwards.  A  term  used  in  describing  the  direction  of 
bodies  to  denote  their  being  turned  towards  the  axis  to 
which  they  appertain ;  thus,  in  most  plants  tho  anthers 
are  introrse.  being  turned  towards  the  style. 

INTRU'SION.  (Lat.  intrudo,  /  thrust  upon.)  In 
Law,  a  species  of  injury  to  freehold  property.  It  arises 
when  a  stranger  intrudes  between  the  death  of  tenant 
for  life  or  years  and  tho  entry  of  the  heir  of  a  remainder- 
man or  reversioner  expectant  on  the  estate  for  life  or 
years,  who  had  died  previous  to  the  decease  of  such 
tenant  for  life  or  years.  Writ  of  intrusion  lies  only  for 
a  party  who  has  the  remainder  or  reversion  In  fee :  re- 
mainder-man in  tail  has  remedy  by  formedon.  Sec  Fes- 
Tail,  Formrdon. 

INTUI'TION.  (Lat.intueor,/too*iisfo.)  In  Philo- 
sophy, any  act  of  the  mind  by  which  a  truth  is  imme- 
diately perceived,  and  as  it  were  bekeld,  without  any 
previous  process  of  analysis  or  ratiocination.  Such,  ac- 
cording to  Kant,  are  the  fundamental  propositions  of 
geometry ;  as,  that  "  two  straight  lines  cannot  inclose  a 
space."  &c. 

I'NTUSSUSCE'PTION.  (Lat.intus.triMrn.  andsus- 
ceptio.)  In  Anatomy,  a  term  applied  to  the  folding  or 
passing  of  one  portion  of  intestinal  canal  into  another. 

I'NULIN.  A  white  powder  deposited  by  a  decoction 
of  the  roots  of  the  Inula  kelenium  or  elecampane.  In 
its  chemical  properties  it  appears  intermediate  between 
gum  and  starch. 

INUNDA'TION.  (Lat.  in,  and  unde,  a  wave.)  In 
Agriculture,  lands  which  are  overflowed  by  water  from 
natural  causes  uncontrolled  by  art,  are  said  to  be  inun- 
dated: when  in  consequence  of  the  exercise  of  art  and 
skill,  the  result  is  termed  irrig.iLkin. 

IN'VALl'DS.  (Lat.invalidus.uvaA.)  Those  soldiers 
or  sailors  who,  either  on  account  of  wounds  or  length  ol 
service,  arc  admitted  Into  hospitals,  and  there  maintained 
at  the  public  expense.  The  practice  of  making  provision 
for  soldiers  worn  out  or  disabled  in  the  public  service  dates 
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from  high  antiquity.  The  liberality  of  Plslstratus  to  the 
Athenian  soldiers  is  known  to  every  scholar  ;  and  the 
history  of  ancient  Rome  is  replete  with  instances  of  the 
veterans  of  the  legions  being  rewarded  with  grants  of 
land.  It  mutt  be  admitted,  however,  that  in  ancient 
times  such  recompences  had  not  their  origin  in  that  high 
philanthropic  feeling  by  which  the  moderns  arc  actuated 
in  making  provision  for  military  and  naval  invalids  ;  for 
they  wore  granted  only  after  victory,  and  emanated  more 
from  individual  power  or  favour  than  from  any  general  or 
established  principles  of  benevolence.  In  modem  times 
there  is  no  civilised  country  without  institutions  for  the 
maintenance  of  invalids  ;  but  the  most  magnificent  are, 
without  question,  the  Greenwich  and  Chelsea  hospitals 
iti  England,  and  in  France  the  116tel  det  Invalided 

INVE'NTION.  <Lat.  invenire,  I  find.)  In  the  Fine 
Arts,  the  choice  and  production  of  such  objects  as  arc 
proper  to  enter  Into  the  composition  of  a  work  of  art. 
"  Strictly  speaking,"  says  Sir  Joshua  Reynolds,  "  in- 
vention Is  little  more  than  a  new  combination  of  those 
images  which  have  been  previously  gathered  and  de- 
posited in  the  memory:  nothing  can  come  of  nothing: 
lie  who  has  laid  up  no  materials  can  produce  no  com- 
binations." Though  there  be  nothing  new  under  the 
•tin,  ret  novelty  in  art  will  be  attainable  till  all  the  com- 
hinattons  of  the  same  things  are  exhausted,  —  a  circum- 
stance that  can  never  come  to  pans. 

INVK'NTION  OF  THE  CROSS.  A  festival  cele- 
bratcd  May  3d.  in  the  Roman  Catholic  church,  iu  honour 
of  the  finding  of  the  cross  on  which  our  Saviour  was 
executed.  The  search  was  instituted  by  order  of  St. 
Helena,  mother  of  the  Emperor  Constantino,  a.o.  326; 
and  the  cross,  according  to  St.  Cyril,  was  found  among 
the  ruins  of  Mount  Calvary. 

I'NVENTORY.  (Lat.  invenio.  I  find.)  A  catalogue 
of  movables.   See  Executor. 

IU V RUSE  METHOD  OF  FLUXIONS.  The  me- 
thod of  finding  thejfisrals  of  given  fluxional  expressions. 
It  is  the  same  with  the  integral  calculus. 

1'N  VERSE  METHOD  OF  TANGENTS.  The  me- 
thod of  fun  ling  the  curve  whose  tangents  are  lines  drawn 
according  to  some  determinate  law,  or  which  fulfil  some 
given  condition.  For  example,  suppose  rays  of  light  issu- 
ing from  a  luminous  point  to  fall  on  the  concave  surface 
of  a  sphere,  and  to  be  theuce  reflected  ;  the  problem  may 
be  proposed  to  determine  the  nature  of  the  curve  to  which 
all  the  reflected  rays  in  any  given  plane  are  tangents. 
Problems  of  this  kind  require  the  application  of  the  in- 
tegral calculus  ;  and  hence  the  method  by  which  they  arc 
solved  is  called  the  inverse  method  of  tangents,  as  op- 
posed to  the  direct  method,  vix.  that  of  finding  the  tan- 
gent to  a  curve  which  is  performed  by  the  differential 
calculus. 

I'NVERSE  PROPORTION,  In  Algebra  and  Arith- 
metic, is  the  application  of  the  rule  of  three,  or  proportion. 
In  a  reverse  or  contrary  order.  This  is  usually  described 
by  saying  that  less  requires  more,  or  more  requires  less. 
Thus,  the  Question,  "  if  20  men  cut  down  3  acres  of  corn 


In  a  given  time,  how  many  men  will  be  required  to  cut 
down  fi  acres  in  the  same  time  ?  "  belongs  to  the  direct 
rule,  the  quantity  of  work  done  being  directly  propor- 
tional to  the  number  of  men  employed  ;  but  the  question 
"  if  'JO  men  do  a  piece  of  work  in  f>  days,  in  what  time 
will  -10  men  perform  the  same  r  "  is  one  of  iuverse  pro- 
portion, for  more  men  will  do  the  work  in  less  time,  or 
the  number  of  men  required  is  Inversely  as  the  time. 
The  question  may  be  stated  in  this  manner,  ^  :  ^  : :  6  ; 
and  the  answer  It  3. 

I'NVERSE  RATIO.  The  ratio  of  the  reciprocals  of 
two  numbers.    See  Invkrsr  Proportion. 

INVE'RSION.  (Lat.)  In  Rhetoric  and  Philology,  the 
transposition  of  words  out  of  their  natural  order.  Every 
language  has  a  customary  arrangement  of  its  own  to 
regulate  the  order  ol  succession  in  which  words  forming 
part  of  the  same  sentence,  member,  or  proposition  follow 
each  other.  On  the  other  hand,  there  is  undoubtedly  a 
natural  or  philosophical  order  of  words  following  each 
other  in  the  same  analytical  succession  in  which  ideas 
present  themselves  to  the  mind,  varied  occasionally  by 
that  produced  by  the  succession  of  sentiments 
tions  ,  and  as  in  every  language  many  customary  . 
if  not  the  general  arrangement  of  the  words,  arc 
trary  to  this  primitive  order,  every  language  has 
tomary  Inversions  of  its  own.  Deviations  from  the 
customary  order  of  words  are  more  commonly  called 
transpositions  ;  but  each  word  has,  of  course,  a  relative 
and  somewhat  arbitrary  signification.  As  an  instance  of 
ordinary  inversion,  it  may  be  observed  that,  according  to 
the  metaphysical  or  analytical  order,  the  subject  of  a 
proposition  precedes  the  predicate,  being  the  first  idea 
which  presents  itself  to  the  minil.  Thus,  in  the  con- 
struction of  a  sentence  containing  a  proposition  (tee 
Loon  ).  "  Solon  Is  wise,"  or  "  Alexander  reigns,"  we 
habitually  follow  the  order  of  nature.  Hut  when  a  sub- 
stantivc  and  adjective  in  connection  form  part  of  a  sen- 
tence, i.e.  a  subject  or  predicate,  or  a  part  of  either, 
CIO 


INVOLUCRUM. 

the  suhstant  Ivc  is  that  which  seems  naturally  to  present 
itself  first  to  the  mind ;  whereas  in  most  modern  lon« 

fuages  it  follows  the  adjective,  while  in  the  Greek  and 
•attn  its  ordinary  although  not  its  necessary  place  was 
before  it :  "  Who  is  a  wise  man  ?"— '•  Vir  bonus  est  quis  ?" 
"  The  end  of  a  long  silence."—"  Finis  silentii  diuturaf." 
It  is  in  general  to  be  observed,  that  modern  languages 
admit  far  less  readily  than  ancient  of  transposition  ;  but 
there  are  considerable  differences  in  this  respect  between 
modern  languages  themselves.  German  admits  much 
latitude,  French  very  little.  In  our  own  language  we 
are  frequently  able  to  vary  the  analytical  order  by  fol- 
lowing what  may  be  termed  the  order  of  emot* 
a  French  writer  could  not  do  so:  thus  in  the 
■  Great  is  Diana  of  the  Ephesians."  it 
sible,  In  French,  to  give  the  force  which  is  added  to  the 
expression  by  the  transposition  of  the  predicate  to  the 
beginning  without  violating  the  habitual  rule  oi  con- 
struction. A  similar  instance  of  inversion  is  to  be  found 
In  the  Swedish  and  some  kindred  languages,  in  which  the 
article  follows  instead  of  preceding  the  noun. 

Ikvrrxion.  In  Music,  the  change  of  place  between 
two  notes  of  an  interval ;  that  is.  placing  the  lower  note 
an  octave  higher,  or  the  higher  note  an  octave  lower. 

INVB'RTEB RATES,  Invertebrata.  (Lat.  in,  priv.; 
vertebra,  a )<>int  qf  the  back -bone.)  The  animals  which 
are  devoid  of  vertebra*,  or  an  internal  bony  skeleton  ;  and 
which  include  the  Molluscous,  Articulate,  Nematoneu- 
rous,  and  Acrite  sub- kingdoms.  I ^unarck's  primary 
division  of  the  animal  kingdom  into  Vertebrata  and  /*- 
vertebrata  corresponds  with  that  proposed  by  Aristotle 
into  Enaima  and  Ana i ma.  It  is,  however,  subject  to 
the  same  objection  as  applies  to  most  of  the  Dichotomous 
systems  in  Zoology  ;  Vtt,  that  the  two  members  of  the 
division  are  not  equivalent  to  each  other 
brata,  for  example,  contain  three  if  not 
divisions  of  the  animal  ki 
to  the  Vertebrata. 
IN  VE'RTED  ARCH.    In  Architecture,  one  wherein 

the  lowest  stone  or 
brick  is  the  key- stone. 
It  is  u«ed  in  founda- 
tions, to  distribute 
the  weight  of  par- 
ticular points,  such 
as  A  A  A.  over  the  whole  extent  of  the  foundation,  and 
hence  its  employment  is  frequently  of  the  first  import- 
ance in  constructive  architecture. 

IN  VE'STITURE.  In  Feudal  Law,  the  delivery  of  a 
fief  by  a  lord  to  his  vassal,  accompanied  by  peculiar  cere- 
monies. (See  Feudal  Systkm.)  The  investiture  of  a 
bishop  was,  properly  speaking,  his  endowment  with  the 
fiefs  and  temporaries  of  the  see.  Hence  it  became  a 
subject  of  contest  between  the  popes  and  emperors  and 
one  of  the  principal  grounds  of  the  great  quarrel  id 
Guelfs  and  GhlbeUines.  It  was  conceded  by  the  emperors 
to  the  Roman  see  in  1 1 22 ;  but  the  question  was  ended  bv 
a  substantial  compromise,  which  left  the  nomination  In 
reality  in  the  hands  of  the  temporal  prince  in  European 
monarchies  under  the.  Homan  Catholic  religion.  (See 
HallanCt  Middle  Ages;  Rauiner'i  History  qf  the  Honen. 
staufflrn  ;  Oieseler's  Text  RtmA  qf  Ecclesiastical  liittont, 
vol.  ii. ;  Mosheims  Eccl.  History.) 

IN  VOCA'TION  <Lat.  Invoco,  /  caU  upon),  In  Lite- 
rature,  signifies,  in  a  general  sense,  an  address  at  the 
commencement  of  a  poem,  preferred  to  the  Muses  or 
some  other  Being  supposed  capable  of  giving  inspiration. 
Thus,  while  the  ancient  poets  generally  addressed  their 
invocations  to  some  particular  muse  or  divinity,  Milton 
Invokes  the  "  Heavenly  Muse  "  and  the  "  Holy  Spirit ;" 
and.  in  his  Henriade,  Voltaire  calls  to  his  aid  -  augustr 
VerluV  For  the  chief  rules  of  poetical  invocation  *ee 
the  Did.  de  Richdd.  and  the  Did.  de  la  Convcrsatixm. 

IN  VOCA'TION  OF  SAINTS.  In  Theology  Ac- 
cording to  Protestant  writers,  the  veneration  of  saints 
and  martyrs  increased  rapidly 
tury;  but  their  invocation 
vinity  did  not  generally 
(See  Moskeim,  ii.  32.  102.  ed.  IH»,  tranl.;  Uiesder.  i 
2JO.  transl.)  The  followers  of  Origen  are  said  to  have 
been  the  first  "  who  apostrophised  the  martyrs  in  their 
sermons,  and  besought  their  intercession."  Prayers  for 
the  saints  among  other  departed  spirits  were  discon- 
tinued about  the  .'<h  century,  on  the  principle  laid  down 
by  Saint  Augustine.  "  Injuria  est  pro  martyr*  orare,  cuius 
nosdebemua  orationibus  comrnendari."   See  Martyrs, 

SsiNTS. 

I'N  VOICE.  A  list  or  account  of  goods  or  merchan- 
dise sent  by  merchants  to  their  correspondents  at  home 
or  abroad,  in  which  the  peculiar  marks  of  each  package, 
with  their  value,  customs,  provision,  charges,  and  other 
particulars,  are  set  forth.    (See  Com.  Did.) 

IN  VOLUCE'LLl'M.  (I,at.)  In  Botany,  the  s#. 
condary  iuvohicruin  surrounding  one  of  the  umbel  lutes 
of  an  umbelliferous  flower,  or  the  florets  oi  a 

INVOLl'CRUM.  (Lat.)    In  Botany,  a  term 
three  significations :  — 
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1.  A  ring  of  bract* 

i.  In  describing  frnu  to  denote  the 

cuticle  covering  the  tori. 
3.  lo  describing  Eqwsetaccu-,  to  denote  the  cases  or 

reproductive  organs. 
FN  VOLUTE,  in  the  Higher  Geometry,  is  a  curve 
conceived  to  be  described  by  the  extremity  of  a  string 
unwinding  itself  from  the  arc  of  another  curve  about 
vhich  it  has  been  lapped.  All  curves,  in  which  the 
curvature  is  neither  infinitely  great  nor  infinitely  small, 
may  be  generated  in  this  way  by  the  evolution  of  a 
thread  from  another  curve,  which  it  called  the  evolute 
of  the  new  curve*    See  EvoLt'TE, 

The  method  of  generating  curvet  by  evolution  is  a 
rmcetrieal  theory  invented  by  Huygens,  and  given  in 
hi*  IhroJuetum  Oseillatorium,  where  he  thows  that  the 
tSTofate  of  a  cycloid  is  another  cycloid  equal  to  the 
orifrinal  one  ;  and  he  applies  this  property  to  the  practical 
ytryon:  of  causing  a  pendulum  to  vibrate 


in  the  arc  of  a 
:h  case,  by  another  remarkable  property 
the  vibrations  are  performed  in  eijual 


OLU'TION,  in  Arithmetic 


If  the 


Ti-fthod  of  finding  anv  jxmcr  of  an  aligned  quantity  ; 
and  is  the  reverse  of  evolution,  whic  h  denotes  the  method 
of  finding  the  root  of  any  quantity,  which  it  considered 
u  t  power  of  that  root, 
i  iik-  ■  jii,'-v4\<-  jKiwert  of  any  quantity  arc  found  hy 
continual  multiplication  of  the  quantity  itself.  Thus, 
t*iing  the  number  5,  we  haTe 

5  =  y  ,  the  flrtt  power  or  root, 
SxSaMor  2ft,  the  second  power  or  square, 
h  x  5  x5  =s=  5s  or  125,  the  third  power  or  cube, 

l*A  to  on ;  whence  we  tee  that  the  number  of  multipli- 
cations required  to  raise  a  number  to  anv  power  it  one 
i««  than  the  number  of  the  index  by  which  the  power 
!'  ^pressed. 

la  algebra,  simple  quantities  are  involved  by  multi- 
p^ring  the  exponents  of  the  symbols  by  the  index  of  the 
poeer  required,  and  raising  the  coetticients  to  the  same 
fwer.  Thus  the  cube  or  third  power  of  2  *»a  *  Is  8  a«  a3. 

r»>ond  quantities  are  Involved  in  tin-  same  manner 
a  attmbert  by  •  continual  multiplication  of  the  quantity 
ft*etf.  or  more  generally  and  expeditiously  by  meant  of 

I'ODINK.  (Tlr^^.  rioiei-coioured.)  A  tubttance 
in  1812  by  M.  Courtois  of  Parii.  In  this 
it  Is  usually  prepared  from  kelp,  which  it  lixivi- 
h  water  ;  and  when  the  crystal  Usable  salts  have 
(kyo  separated,  the  mother  liquors  are  mixed  with  sul- 
furic acid  and  black  oxide  of  manganese.  On  the  ap- 
plication of  heat  the  iodine  rises  in  the  form  of  a  dense 
T "Jet- coloured  vapour,  which  by  condensation  forms 
fcl-crey  crystals  looking  like  micaceous  iron.  The 
>pedfic  gravity  of  iodine  It  between  4  and  5 ;  when  dry 
ii  fines  at  227u.  and  boils  and  evaporates  in  purple  fumes 
it  M¥>.  When  heated  with  water  it  distill  over  at  tem- 
p*ratoret  below  212°.  The  specific  gravity  of  its  vapour  it 
About  a-7,  to  that  100 cubic  inches  would  weigh  nearly  270 
mint.  Iodine  belongs  to  the  electro-negative  supporters 
*  "intm.tion.  It  ha*  an  acrid  taste,  ami  a  peculiar  odour 
vwevhat  like  that  of  chlorine.  It  is  an  irritant  poison  ;  but 
io  mall  doses,  and  cautiously  administered,  it  has  occa- 
been  of  great  service  fn  certain  forms  of  glandular 
It  is  very  sparingly  soluble  in  water,  of  which  it 
"*iaires  7000  parts  for  its  solution  ;  the  colour  of  the  so- 

'ST  indT""  !  darkT1VM  SSB*^/"  alC°h"1  ™d 
invert  of  combination,  forming,  with  the  metals,  a  class 
f4  compounds  called  todtdei ;  with  oxygen  it  forms  the 
'"*<*  oc«rf,  and  perhaps  one  or  more  oxides.  Combined 
*ith  hydrogen,  it  forms  the  kydriodic  add.  Its  equl- 
'iunt  number  Is  126.  and  that  of  the  hydriodic  acid  127. 
Starch  is  a  characteristic  test  of  the  presence  of  free 
•  dine,  forming  with  it  a  compound  of  a  deep  blue  colour. 
1'  it  to  delicate  that  a  solution  of  starch  dropped  into 
*ater  containing  lest  than  a  400.000th  part  of  iodine,  is 
tinged  blue  by  it ;  but  the  solutions  must  be  cold,  for  the 
Wo*  etimiKvjnd  It  soluble  in  hot  water.  The  great  con- 
■iimpooo  of  iodine  is  in  medicine  ;  it  is  employed  in  its 
*<■'■  state,  and  in  the  form  <»1"  iodide  >>J  potassium,  which 
'»  obtained  by  dissolving  iodine  in  a  solution  of  pure 
wxasta,  evaporating  to  dryness,  and  fusing  the  residue. 
I  hte  nimpouiid  is  sometime*  called  hydrioiiate  oj potash. 

I'OLITE.   (Or.  m»,  violet.)   A  mineral  of  a  violet 
M<*  by  transmitted  light ;  It  occurt  crystallised,  and  in 
is  and  rolled  masses. 

DIALECT,  the  most  euphonious  of  the 
letiet  of  the  Greek  language,  was  spoken 
ty  the  inhabitants  of  the  Ionian  Islands,  and  in  their 
olonial  possessions  in  Asia  Minor.  It  was  originally  the 
une  as  the  Attic  dialect,  at  least  they  boasted  of  a  com- 
moo  origin  ;  but  from  the  extensive  commercial  inter- 
course of  the  loolans  with  the  eastern  nations,  their  lan- 
guage gradually  imbibed  a  portion  of  Asiatic  effeminacy, 
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IONIC  PHILOSOPHERS. 

a  striking  contrast  to  that  combination  of  strength  and 
harmony  which  distinguished  the  dialect  of  Attica.  The 
chief  writers  in  the  Ionic  dialect  arc  Herodotus,  Hippo- 
crates, and  Galen :  but  it  is  in  the  w  riling*  of  the  lust 
that  the  most  complete  specimen  is  to  be  found. 

IONIC  ORDER.  One  of  the  five  orders  of  architec- 
ture, whose  distinguishing  feature  it  the  volute  of  Its  ca- 
pital. In  the  Grecian  Ionic  the  volutet  appear  the  samo 
In  the  front  and  rear,  being  connected  on  the  Hanks  by  a 
baluster-like  form  :  through  the  external  angles  of  the  capi- 
tals of  the  corner  columns,  however,  a  diagonal  volute  Is 
introduced.  The  Romans  gave  their  Ionic  four  diagonal 
volutes,  and  curved  the  tidet  of  the  abacus.  The  Greek 
volute  continues  the  fillet  of  the  spiral  along  the  face  of 
the  abacus,  whereas  in  the  Roman  itt  origin  it  behind 
the  ovolo.  In  some  Grecian  specimens  a  neck  it  add- 
ed below  the  echinus, 
sculptured  with  Powers 
ami  leaves.  The  height 
of  the  column  is  about 
nine  diameters,  and  the 
base  variet  considerably 
in  different  examples. 
When  a  pedestal  is  u*.  d 
it  is  somewhat  higher 
and  more  ornamented 
than  the  Doric  pedes- 
tal.  The  Greeks  usually 
made  the  entablature  of 
this  order  very  simple. 
The  architrave  has  two 
fascia-,  the  frieze  plain, 
and  the  cornice  of  lew 
subdivision t  ;  but  the 
modern  Ionic  is  seldom 
with  lest  than  three 
fascia;,  the  frlexe  is  often 
cushioned,  and  the  cor- 
nice is  deeper  and  not 
unfrcquently  modillion- 
ed,  Itt  profile  being 
much  varied.  The  den- 
til it  also  much  used  In 
the  bed  mouldings.  The 


thaft  it  cut  with  twenty- 
four  flutet  separated  by 
fillets.  Some  of  the  most 


fillets.  Some  of  the  i 
celebrated  examples  of  the  order  are  the  temple  on  the 
llyssut,  of  Minerva  Pol  las  at  Athens  and  Fricne,  Bacchus 
at  Teos,  Apollo  Didvmmis  at  Miletus,  Fortuna  V iritis 
and  the  Coliseum  at  Rome.  The  profile  above  given  it 
after  l'alladio. 

lO'NIC  PHILOSOPHERS.  The  earl iett  among  the 
Greek  schools  of  philosophy.  Speculation  arose-  in 
Greece,  as  elsewhere.  In  the  attempt  to  discover  the  law  s 
of  outward  phenomena,  and  the  origin  and  successive 
stages  of  the  world's  development.  Such  an  attempt,  it 
Is  neediest  to  say.  mutt  at  first  have  been  extremely  rude. 
To  the  student  of  philosophical  literature,  however,  no 
tuch  undertaking,  however  unsuccessful,  can  possibly  be 
otherwise  than  interesting;  and  In  this  instance  in  par- 
ticular we  are  able  to  discover  manifest  traces  of  that 
liveliness  of  thought  and  systematic  spirit  which  dis- 
tinguish the  later  Greek  speculations  The  father*  of 
the  Ionic  school  were  Thales  and  his  disciple  Anaxi- 
menes.  They  were  succeeded  in  the  same  line  of  thought 
by  Diogenes  of  Apollonia,  and  Heraclitut  of  Ki.he.Mis. 
'I  he  charactertttical  mark  w  hich  distinguishes  the  spe- 
culations of  thete  thinkcrt  It  the  endeavour  to  refer 
all  sensible  things  to  one  original  principle  in  nature. 
The  two  first  named  were  satisfied  with  a  very  simple 
solution  of  the  problem.  Water  with  the  one,  and  air 
with  the  other,  were  made  the  original  materials  out  of 
which  all  things  arose,  and  Into  which  they  were  finally 
resolved.  In  their  successors  the  germs  of  a  more  phi- 
losophical doctrine  are  apparent.  They  retain,  indeed, 
the  simplicity  of  an  original  element ;  but  the  air  of  Dio- 
genes and  the  fire  of  Heraclitut  arc  apparently  only 
sensible  symbols,  which  they  used  only  in  order  to  present 
more  vividly  to  the  imagination  the  energy  of  the  one 
vital  principle  which  it  the  ground  of  all  outward  ap- 
pearances. It  would  indeed  be  a  mistake  to  regard  these 
philosophers  as  materialists.  The  distinction  Isclwccn 
objective  and  subjective,  between  a  law  operating  in  the 
universe  and  the  corresponding  apprehension  of  that 
law  by  reason,  however  obvious  it  may  Mem  at  the  pre- 
sent day,  teems  to  have  required  the  deep  meditation  of 
numerous  powerful  think,  rs  to  bring  it  into  clear  con- 
sciousness. 

That  the  two  things  were  confounded  by  Heraclitut  it 
evident  from  hit  attributing  to  thit  universal  fire  the 
attributes  of  a  universal  reason,  —  the  source  at  once  of 
the  order  in  the  world,  and  of  the  insight  into  that  order 
possessed  hy  man.  Notwithstanding  this  confusion,  the 
discovery  is  dun  to  him  of  the  important  truth,  that 
"  reason  it  common  to  all  men."— that  the  ultimate  prin- 
ciples of  tcieuce  derive  their  validity  from  their  uuivcr- 
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IPECACUANHA. 

ft  a -truth  the  value  of  which  is  not  diminished  by 
lnding  it  combined  with  the  physical  hypothesis  to 
which  we  nave  alluded. 

The  philosophers  enumerated  above  may  be  considered 
as  forming  one  division  of  the  Ionic  school.  Tbey  agree 
in  regarding  the  universe  as  the  result  of  the  spontaneous 
evolution  of  a  single  principle  or  power ;  and  all  sensible 
things  as  modifications  of  this  principle,  real  only  in  re- 
ference to  their  ultimate  ground.  But  we  meet  also  with 
a  class  of  thinkers  in  whom  the  contrary  tendency  pre- 
vailed. Anaximander  (B.  C.S90)  and  Anaxagoras,  the 
master  of  Pericles,  agree  in  this  respect,  that  they  con- 
sider the  world  to  be  made  up  of  numberless  small  par- 
ticles, of  different  kinds  and  of  various  shapes,  by  the 
change  in  whose  relative  position  all  phenomena  are  to 
be  accounted  for.  This  hyjvothesis  is  combined  by  Anax- 
agoras with  a  Supreme  Reason,  the  author  of  all  that  is 
regular  and  harmonious  in  the  disposition  of  these  ele- 
mentary atoms.  Anaxagoras  may  indeed  be  considered 
as  the  first  philosopher  who  clearly  and  broadly  stated 
the  leading  distinctions  between  mind  and  matter.  For 
a  statement  at  once  luminous  and  accurate  of  the  leading 

Eullarlties  of  this  philosopher's  doctrines,  and  those  of 
predecessors,  the  reader  is  referred  to  Bishop  Thirl- 
wall's  admirable  History  qf  Greece,  vol.  U.  chap.  13.  The 
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especially  book  ili.)  See  also  a 
ments  of  Heraclitus  in  Wolf  and 
Antiquities,  Bd.  I.  stck.3  ;  and  th< 
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consult  Brandis  and  Hitter's  Histories  of 
the  latter  of  which  a  translation  has  appeared 
ford.   (Sec  especially  book  ili.)   See  also  a  c* 
of  the  Fragm 
Museum  qf  Ant 

de  FAc.  des  Inscriptions,  vol.xvii 

IPECA'CUA'NHA.  The  root  of  the  Cephaelis  ipe- 
cacuanha. This  important  article  of  the  Materia  Medica 
is  the  produce  of  South  America ;  it  is  in  short  wrinkled 
pieces,  covered  with  a  grey  or  brownish  grey  epidermis, 
and  having  a  central  woody  fibre,  surrounded  by  a  pale 
grey  cortical  part,  in  which  its  virtue  resides.  It  has  a 
nauseous  odour,  and  a  repulsive  bitterish  taste.  It  it 
difficultly  reducible  to  powder,  and  the  dust  which  it 
throws  off  whilst  under  the  process  of  pulverisation  is 
apt  to  excite  great  irritation  of  the  respiratory  organs. 
I  rom  fifteen  to  twenty  grains  of  powdered  ipecacuanha 
root  taken  in  an  ounce  of  water  is  one  of  the  safest  and 
emetics;  in  doses  of  from  one  to  three  or  four 
it  Is  a  nauseant ;  and  in  smaller  doses,  repeated 
every  four  or  six  hours,  as  from  a  fourth  of  a  grain  to  a 
grain,  it  is  expectorant  and  diaphoretic.  It  contains 
from  twelve  to  sixteen  per  cent,  of  emetin,  to  which  its 
activity  is  referable.  When  long  boiled  with 
-Its  emetic  power  is  diminished,  but  the  decoction 
is  aperient.  There  are  several  varieties  of  ipecacuanha, 
tome  of  which  arise  from  modifications  of  soil  and  cli- 
mate ;  others  appear  to  be  the  roots  of  distinct  plants. 

IRIDA't  K (Iris,  one  of  the  genera.)  A  natural 
order  of  herbaceous  Endogcns  inhabiting  the  Cape  and 
some  other  places.  It  differs  from  Amaryllidacear  essen- 
tially in  being  triandrous,  with  the  anthers  turned  out- 
wards ;  from  Orchidacear,  in  not  being  gynandrous ;  and 
from  Zingiber  acctc  and  Marantacear,  in  having  three  per- 
fect stamens.  The  species  are  more  remarkable  for  tnelr 
beautiful  flowers  than  for  their  utility.  The  substance 
called  saffron  is  the  dried  stigmata  of  the  Crocus  sativus. 
The  various  species  of  Iris,  l*ia.  Gladiolus,  Tigridia, 
Crocus,  Ike,  are  among  the  favourite  flowers  of  the  gar- 
dener. 

IKI'DIUM.  fLat.  iris,  the  rainbow.  In  consequence 
of  the  variety  of  colours  exhibited  by  Its  solutions.)  A 
metal  discovered  by  Dr.  Wollaaton,  associated  with  the 
ore  of  platinum.  It  is  grey,  brittle,  very  infusible,  and 
peciflc  gravity  is  about  i>6.   It  ' 


and  chlorides,  and  combines  readily  with  carbon. 

IRIS.  (Gr.  l*n.)  In  Grecian  Mythology,  the  personi- 
fication of  the  rainbow.  She  also  performed  the  duties 
of  a  messenger  to  Jupiter  and  Juno. 
Iais.  A  name  for  the  rainbow.  See  Rainbow. 
Iris.  In  Anatomy,  the  anterior  part  of  the  choroid 
coat  of  the  eye,  with  Its  central  perforation,  called  the 
pupil  i  the  posterior  part  or  back  of  the  Iris  is  called  the 
uvea.  The  term  iris  is  applied  to  that  part  of  the  eye  on 
account  of  its  various  colours.   See  Eye. 

lit  ('TIS.  Inflammation  of  the  Iris  or  the  eye. 
I'RON.  A  metal  known  from  remotest  antiquity,  of  a 
peculiar  grey  colour,  and  possessing  when  polished  much 
lustre.  It  is  not  very  malleable,  but  extremely  ductile, 
tenacious.  At  common  temperatures  It  is  hard 
Iding ;  but  at  a  red  heat  it  is  soft  and  pliable, 
and  at  a  high  red  hi  .if  it  may  be  united  to  another  piece 
equally  heated  by  hammering  them  together :  this  process 
is  called  wcMing.  The  specific  gravity  of  pure  iron  Is 
about  77.    Its  texture  is  fibrous  ;  It  is 

it  that  purpose  the  highest 
ture  of  a  wind  furnace.  It  is  attracted  by  the  magnet 
and  Is  itself  susceptible  of  being  rendered  magnetic,  a 
property  possessed  by  uo  other  metal  except  nickel.  An- 
other remarkable  circumstance  in  the  history  of  iron  is, 
that  it  has  only  hitherto  been  found  native  (that  is,  in 
(12 


apparently- 
r  forms  of 


Its  pure  metallic  state),  in  st 
of  meteoric  origin  ;  for  the 
native  iron  are  doubtful.  In  combination  with  oxygen 
and  with  sulphur,  and  occasionally  with  other  sub- 
stances,  it  is  very  abundant  in  the  mineral  world,  and 
is  found  In  small  quantities  in  many  animal  and  vesrctable 
substances.  Those  minerals  which  contain  iron  so  com- 
bined as  to  be  employed  as  sources  of  the  metal  for  the 
purposes  of  the  arts  and  manufactures  are  more  exclu- 
sively termed  the  ores  qf  iron  j  and  among  them  the 
different  oxides  qf  iron,  and  the  carbonate,  either  pure  or 
in  combination  with  various  earthy  matters,  forming  the 
clay  ironstone  of  our  coal  districts,  are  the  most  im- 
portant. The  red  oxide,  and  the  black  oxide  (ferroao- 
ferric  oxide  of  Bcrtelius),  are  also  valuable  ores.  The 
finest  Swedish  iron  is  chiefly  procured  from  the  purer 
oxides,  and  especially  from  the  native  black  oxide  or 
magnetic  iron  ore,  and  1b  reduced  by  charcoal  ;  in  this 
country  clay  Ironstone  Is  chiefly  resorted  to,  and  it  sa 
duced  by  coke. 

There  are  two  kinds  of  iron,  known  in  commerce  i 
the  names  of  cast  and  wrought  iron.  There  are  also 
principal  varieties  of  cast  iron,  distinguished  by  the  ti 
white  and  gr«y.  The  first  is  very  hard  and  brittle, 
when  broken  of  a  radiated  texture  :  grey 
and  less  brittle,  and  may  be  bored  and  U. 
lathe.  The  varieties  of  cast  iron  are  also  very 
in  their  chemical  composition  ;  some  much  purer 
others  :  they  often  contain  traces  of  sulphur,  phosphorus, 
silicium,  calcium,  manganese,  and  always  more  or  less 
oxide  of  iron  and  carbon.  The  purer  kinds  of  cast  iron, 
which  are  chiefly  carburets  of  iron,  may  be  converted  into 
malleable  iron  by  heating  them,  surrounded  by  pure 
oxide  of  iron,  by  which  the  carbon  is  gradually  extracted 
in  the  form  of  carbonic  oxide:  it  is  thus  that  horse  shoes, 
and  other  articles,  such  even  as  knives,  scissors,  inuflen, 
Ac,  are  fashioned  by  casting,  and  afterwards  purified  by 
the  curious  process  just  noticed.  The  cast  Iron  manu- 
factured In  this  country  is  converted  Into  bar  or  malleable 
Iron,  chiefly  by  a  process  called  puddling,  which  consists 
in  subjecting  it  to  the  continued  action  of  heat  In  a  re— 
verberatory  furnace,  where  as  soon  as  it  melts  it  is  stirred 
about  till  it  gradually  becomes  less  and  less  fusible, 
at  length  grows  tough  and  pulverulent.  During 
of  the  process  the  mass  heaves  and  emits  a  bin** 
of  the  burning  off  of  some  of  its  f 
*n  so  far  increased 
which,  intensely 


the  fire  Is  then  so  far  increased  as  toaggli 

heated,  Is  l 
it  passes  successively  through 


a  mass,  which,  In 
erful  rolling  mill  ; 
rollers,  a  large  q 


to  a 


the  rollers,  a  large  quantity  of  impurities,  chiefly  Its 
earthy  ingredients,  in  combination  with  oxide  of  iron,  are 
squeesed  out  in  the  form  of  a  fluid  slag,  and  the  iron  is 
extended  into  malleable  bars ;  these  are  cut  into  pi, .  ,  . , 
placed  In  parcels  or  faggots  In  a  very  hot  furnace,  and 
again  hammered  or  rolled  into  bars  ,  they  thus  becomo 
more  tough,  flexible,  and  malleable,  but  much  less  fu- 
sible, and  may  now  be  considered  as  nearly  pure  iron. 

When  Iron  is  heated  red-hot  with  the  free  access  of  air. 
it  undergoes  a  slow  combustion  ;  that  is.  it  combines  w  ith 
the  oxygen  of  the  air,  and  is  converted  into  a  black  fusible 
substance,  as  is  seen  when  a  bar  of  white-hot  iron  is 
beaten  upon  the  smith's  anvil,  the  scales  which  fly  off 
in  brilliant  combustion  producing  the  black  oxide  qf  trxm. 
When  a  thin  piece  of  Iron  is  introduced  red-hot  into  oxygrn 
gas,  or  when  a  current  of  oxygen  is  directed  upon  it,  it  T 
with  great  splendour,  throwing  off  brilli 
becoming  rapidly  oxidised.  When  this 
when  metallic  iron  is  exposed  to  air  and  _ 
heated  for  a  long  time  in  contact  of  air,  it  becomes  con- 
verted into  a  brown  oxide,  familiarly  known  as  rust  o/Vrv«. 
When  iron  is  acted  upon  by  dilute  sulphuric  acid,  it  de- 
composes the  water  of  the  acid,  and  becomes  converted 
into  a  protoxide  qf  iron,  which  is  taken  up  by  the  acid. 


or 


and  yields  a  green  solution  ;  from  which,  on  evaporation, 
green  crystals  may  be  obtained  of  protosulphat*  qf  ir&u, 
commonly  known  as  green  vitriol. 


It  appears  from  the  analyses  of  these  compound*  that 
the  number  28  may  be  assumed  as  the  equivalent  of  iron, 
and  that  the  protoxide  (existing  in  green  vitriol  and  in 
the  protosatts  of  iron  generally )  is  constituted  of  1  atom 
of  iron  s  28,  and  1  of  oxygen  —  8,  and  Is  consequently 
represented  by  the  equivalent  number  28  +  8  e=  36  ; 
the  brown  or  red  oxide,  or  peroxide  of  iron,  consi 
28  iron  and  12  oxygen,  and  is  represented  by  the 
valent  40;  and  that  many  of  the  native  oxides, 
ncraliy 


speaking,  the  scales  of  iron,  are  a  del 
i  of  the  above  protoxide  and  peroxide, 
of  protoxide  and  1  of  peroxide. 


2  atoms  of  protoxide  and  1  of  peroxid 
The  most  efficient  tests  of  the  presence  of  Iron  in  \ 
A  in  solution  generally,  are  the  tincture  of  galls,  which 
*  ices  a  purple  or  dark  blue  tint  in  liquids  contain! rsg 
„  minute  proportions  of  iron,  or  a  black  precipitate 
where  the  metal  is  more  : 
of  potash,  which 
circumstances. 

Of  the  combinations  of  iron,  steel  is,  perhaps,  the  roost 
important.   It  is  formed  by  heating  pure  iron  in  i 


or  a  macs,  precipitate 
;  and  the  ferrocy  anat#» 
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IRON  PYIUTES. 

•ilh  charcoal,  and  U  a  compound  of  Iron  with  a 
prryortion  of  carbon.   Set  Stux. 

The  manifold  uses  of  this  valuable  metal  are  too  well 
known  to  require  being  pointed  out ;  and  no  one  can 
A«oU  that  iU  discovery  ha*  done  more  perhaps  than  any 
taitg  else  to  facilitate  the  advance  of  mankind  in  the 
cirrer  of  Improvement.  "  It  accommodates  itself,"  as 
Dr.  Ure  has  observed.  "  to  all  our  wants,  our  desires,  and 
;  It  is  equally  serviceable  to  the 
'  ure  and 


the  bomb.  It  U  a 
only  metal  friendly  to  the  human  frame.  The  ore*  of 
-a--  m  r.t.r.«d  nvcr  tlx-  crust  of  tin-  k'"Iw  with  a  benc- 
fc-rot  profusion,  proportioned  to  the  utility  of  the  metal ; 
taey  are  found  under  every  latitude,  every  tone,  and  in 
"?ry  mineral  formatloo ;  and  they  are  disseminated  in 
erery  soil.  But  though  iron  is  the  most  common  of  the 
Butals,  it  is  by  far  the  most  difficult  to  obtain  in  a  state 
fit  far  use  ;  and  the  discovery  of  the  method  of  working 
K  M«ns  to  have  been  posterior  to  the  use  of  gold,  silver, 
sad  copper.  It  would  be  vain  to  attempt  to  Investigate 
lav  steps  by  which  men  were  at  lint  lea  to  practise  the 
recesses  required  to  fuse  it,  and  render  it  malleable ; 
t  that  the  invention  of  these  curious  arts  U  of  a  very 
early  date  is  evident  from  the  fact  that  Tubal  Cain,  but 
a  ibort  time  after  the  creation,  was  "  an  instructor  of 
every  artifice  In  brass  and  iron."  In  moat  instances,  the 
t'tfifane  historians  of  antiquity  have  either  attributed  the 
discovery  of  iron  and  its  uses  to  their  divinities,  or  they 
Ure  deified  those  to  whom  they  supposed  they  owed  tne 
U«*jngs  of  so  valuable  a  discovery. 

At  what  period  Iron  began  to  be  made  in  this  country 
u*re  ii  no  means  of  ascertaining  ;  but  there  is  authentic 
to  show  that  iron  works  were  established  by  the 
in  the  Forest  of  Dean  in  Gloucestershire,  and  in 
«b*r  parts  of  the  kingdom.  (Pennant's  Walet,  vol.  1. 
P  «.  ed.  1810.)  They  were  alio  established  at  an  early 
pmod  In  Kent  and  Sussex  ;  but  it  was  not  till  after  the 
"it-brated  invention  of  Lord  Dudley  in  1619,  by  which 
P«t  coal  was  substituted  for  timber  in  the  smelting  of  Iron 
ure,  that  a  great  Impetus  was  given  to  the  working  of 
ttui  valoable  mineral ;  an  invention  which,  though  In- 
terrupted and  clogged  for  a  time  by  the  device*  of  an  ig- 
frjraat  rabble,  at  Last  established  for  itself  a  sure  footing 
in  this  and  in  every  other  European  country.  From 
17*0  (the  period  at  which  Lord  Dudley's  Invention  be> 
«-ti<>  generally  adopted)  the  progress  of  the  manufacture 
tut  exceeded  the  most  sanguine  expectations ;  and  though 
*t  bare  no  meant  of  ascertaining  the  exact  quantity  pro- 
djc*d.  the  subjoined  estimates  will  show  at  once  the  value 
°f  tat  manufacture,  and  the  unexampled  rapidity  of  its 
iPowth  during  the  last  century.  In  1740,  the  quantity 
amounted,  in  England  and  Wales  only,  to  17,000  tons ;  in 
'  "'A  to  22,000  ;  tn  1788,  to  68.000  ;  in  1796,  to  I25,"00 ;  In 
I*;  to  2M,000;  in  1820,  to  400.000 ;  In  1827,  to  690,000 ; 
*A  in  1W0.  to  upwards  of  1.000.000  tons. 

IRON  PYRITES.  YeUow  sulvkuret  of  iron.  A  bl- 
•^puuret  of  iron,  composed  of  91  iron  +  32  sulphur.  It 
"»  a  very  common  and  abundant  ore  of  the  metal ;  hi- 
therto it  has  only  been  used  for  the  production  of  aul- 
I'tute of  iron,  or  green  vitriol:  but  attention  has  lately 
<*ea  turned  to  it  as  a  source  of  sulphur. 

I'KON  Y.  (Gr.  Ufmrumi  from  item,  a  dissembler.)  In 
'Rhetoric,  the  quality  of  style  and  of  sentiment  which 
ArUtotle  deaignatea  by  the  term  Lf*rt<«,  is  somewhat 
di&rent  from  that  which  bears  the  same  title  in  modern 
:  •■wa'ogy,  being,  in  fact  only  a  iutHlivisioti  of  it.  El- 
f-tafia, in  Fits  sense  of  the  word.  It  an  artful  representation 
'4  qualities  or  things  as  less  than  tbey  really  are.  Thus, 
raong  the  various  characters  of  the  human  mind  as  given 
y  him.  the  tVstv  (iron)  It  one  who  aflbctedly  conceals  or 
P >' '-dates  his  own  good  qualities.  Qulntillarj  ^ucs  to 
rt*Uirical  irony  a  far  more  general  sense,  terming  it  di- 
r'ruloqu:um,  or  the  use  of  expressions  contrary  to  the 
t  oughts  of  the  speaker.  He  also  distinguishes  It  into 
Swq  ipecies.  treating  it  as  a  trope  or  figure  of  speech  where 
J>  opposition  of  thought  to  language  extends  only  to  a 
words ;  a  figure  of  thought,  where  it  extends  to  a 
»Me  postage  or  discourse.  The  Socratic  irony  it  em- 
?'  ?H  in  argument  when  one  speaker  affects  to  take  the 
ioullatu  of  the  other  for  granted,  in  order  adroitly  to 
'^■i  htm  into  self-contradiction  or  obvious  absurdity.  In 
*  ordinary  vose,  irony  Is  a  more  delicate  species  of 
t,  by  which  praises  are  bestowed  where  it  is  in- 
to eonvey^the  opposite  sense  of  disapprobation  ; 

IRRADIATION,  In  Physics  and  Astronomy,  It  the 
)*i"Tw.ncnon  of  the  apparent  enlargement  of  M  object 
•trwgiy  illuminated.  The  impression  produced  by  light 
f  |  the  retina  appears  to  be  extended,  though  to  an  ex- 
1 'finely  small  distance,  round  the  focus  of  the  rays  cov- 
entrated by  the  lenses  of  the  eye.  Hence  the  image  of  I  Irrij 
4  »Ur  li  never  a  point,  but  a  disc  having  a  sensible  «Jla-  the 
613  i 


IRRIGATION. 

meter,  and  larger  In  proportion  as  the  light  it  more  in- 
tense ;  and  hence  also  the  luminous  part  of  the  moon  at 
her  first  quarter  appears  larger  than  the  other.  This 
effect,  which  is  termed  irradiation,  results  evidently  from 
the  very  nature  of  the  organ  of  vision. 

IKUA'TIONAL.  In  Arithmetic  and  Algebra,  a  term 
applied  to  numbers  or  quantities  of  which  the  roots  are 
incommensurable  with  unity,  and  therefore  cannot  be 
accurately  extracted.  Tbut,  the  root  s/i  it  Irrational, 
It  cannot  be  expressed  by  any  finite  number.  If 


of  a  square  =  I,  then  \fl  is  its  diagonal ;  and  it 
1  by  elementary  geometry  that  the  diagonal  of  a 


It  proved 

it  incommensurable  with  it* 


lilies 

IKKEDU'CIBLE  CASE.  In  Algebra.  It  that  particular 
case  in  the  solution  of  a  cubic  equation  in  which  Cardan's 
celebrated  formula  contain*  an  Imaginary  expression,  and 
therefore  fails  in  its  application.  This  circumstance  oc- 
casioned great  embarrassment  to  the  early  analysts,  and 
all  the  efforts  of  their  successors  to  overcome  the  diffi- 
culty in  a  direct  way  have  proved  unsuccessful.  In  order 
to  snow  In  what  it  consists,  let  the  proposed  cubic  equa- 
tion i  »< •  i 1  r  <;  j  +  . ■  .  - i 1 ;  then,  by  Cardan's  rule,  we  have 

Now,  If  In  this  exp-estlon  a  U  negative,  and  a  is 
greater  than  \  c9;  then  ^  a1  +  \  cJ  will  be  a  negative 
quantity,  and  consequently  the  extraction  of  its  square 


root  will  be  impossible,  or 


will  be  imaginary.  But  It  it  known  from  the  theory  of 
equations  that  every  cubic  equation  must  have  at  least 
one  real  root;  and  It  it  a  clrcumttance  not  a  little  re- 
markable that  those  cubic  equations  in  which  this  ima- 
ginary expression  occurs  have  not  only  one  real  root,  but 
have  all  the  three  roots  real. 

It  is  possible  to  disengage  the  expression  for  the  value 
of  m  from  the  Imaginary  quantities  by  expanding  it  by  the 
binomial  theorem  ;  for  the  imaginary  quantities,  which 
will  be  the  tame  in  both  the  resulting  series,  will  be  po- 
sitive in  the  one  series  and  negative  In  the  other  i  and 
therefore,  ou  adding  the  series  together,  they  will  be 
eliminated.  But  the  series  which  results  from  this  ad- 
dition will  very  rarely  be  convergent,  consequently  thit 
method  is  or  no  use  whatever.  Various  indirect  methods 
of  finding  the  roots  have  been  proposed  ;  the  following  it 
one  of  the  simplest :  — 

Let  jr3  —  q  y  «a  r  be  the  proposed  equation.  Find  In 
the  trigonometrical  tables  an  arc  a  whose  natural  cotlne 
UJrV3-rJ?vygi  then  the  three  roots  of  the  proposed 
equation  are, 

jr-SVi?  «  co».|a. 
y  =*  -  2  y/i  £  x  iln.  i  (90°  -  «), 
jr  a  —  2      9  X  tin.  |  (90°  +  a). 
These  formula  apply,  whether  r  be  positive  or  negative ; 
but  when  r  is  negative,  it  Is  more  convenient  to  choose 
the  arc  a  such  that  itt  natural  sine  is  3  r  \TA  -f  2  q  V9. 
and  the  three  roots  arethen 

f»Viy  x  tin.  §  a, 
9  -  2      q  x  cot.  I  (90©  +  a), 
y  a  —  2  v"J  q  X  cot.  I  (90°  —  a) 

See  the  article  "  Algebra,"  by  Professor  Wallace,  In  tho 
Kncy.  Britannica. 

IHKE'GULAR  CADENCE.  In  .Music,  one  which 
does  not  end  upon  the  essential  chord  of  the  mode  in  which 
a  niece  is  composed.   See  Cakknci. 

IKRIGA'TION.  (Lat.j  The  art  of  watering  lands 
artificially,  and  by  means  of  surface  drains  or  channels,  as 
contrasted  with  watering  by  manual  labour.  In  Britain, 
and  in  analogous  climates,  irrigation  is  almost  exclusively 
applied  to  gnus  lands  ;  but  in  wanner  climates,  such  at 
those  of  Italy,  Syria,  India,  Ac,  irrigation  Is  considered 
at  essential  to  the  production  of  large  crops  in  every  de- 
scription of  field  and  garden  culture.  When  any  surface 
is  to  be  irrigated,  the  supply  of  water  which  Is  to  be  used 
for  this  purpose  I*  conducted  to  the  highest  part  of  that 
surface,  and  from  thence  it  is  led  over  It  In  open  gutters, 
to  at  to  run  very  slowly,  and  sink  into  the  earth  at  it  pro- 
ceeds. At  in  general  no  very  great  extent  of  surface  can 
be  irrigated  at  once,  different  parts  of  a  field  or  rarm  are 
irrigated  in  succession;  and  in  countries  where  thit 
practice  is  universal,  it  often  happent  that  one  source  of 
of  supply  is  common  to  two  or  more  farms,  the  occupiers 
of  which  have  it  on  alternate  days.  In  the  south  of  France 
and  Italy,  abundant  crops  cannot  be  produced  without 
Irrigation.  Even  the  potatoe  crop  and  madder  arc  irri- 
gated In  the  neighbourhood  of  Avignon ;  and  in  Tuscany 
wheat,  maize,  beans,  turnips,  and  every  other  crop  that 
can  be  town  in  drills  in  the  fields,  it  watered  from  arti- 
ficial channels.  The  practice  Is  as  old  at  human  clvilii- 
ation,  and  some  of  the  first  machines  which  we  read  of 
In  history  are  those  for  raiting  water  from  the  Nile  for 
irrigating  the  land!  on  Its  banks.  Water,  in  short,  u  to 
or  warm  climates,  what  manure  Is  to  the 
Rr  5 
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pagan  mythology.    It  would  bo  futile  in  this  place 
trace  the  attempt  of  the  Creeks  to  identify  Isis  with  I 


I8BRANIKI. 

cultivator  of  temperate  region*.  It  is  not  jjtogether  a 
substitute  for  manure ;  but  as  in  temperate  regions  water 
without  manure  would  be  of  little  use,  so  in  warm  regions 
manure  without  water  cannot  be  rendered  fit  for  being 
taken  up  by  the  roots  of  plants. 

ISHH  A'XIKI.  In  Ecclesiastical  History,  a  name  of 
the  Russian  sect  of  Raskolniks.    (Mosheim,  vol.  v.) 

1'SCHIUM.  (Gr.  irrit,  the  loin.)  So  called  from  its 
proximity  to  the  loin.  It  is  one  of  the  bones  of  the  faHal 
pelvis,  and  a  part  of  the  os  innominatum  in  the  adult. 

I  - '  ill  '  I I A .  <  < ; r .  tr\m,  I  retain,  and  the  uritu.) 
Retention  of  urine. 

I*  S I S  G  L  A  SS.  A  very  pure  form  of  gelatine,  prepared 
from  certain  parts  of  the  entrails  of  several  fish.  The 
lK*&t  is  dcrivcu  from  the  sturgeon,  and  is  almost  exclu- 
sively imported  from  Russia,  twisted  up  in  rolls  or  formed 
into  cakes,  which  arc  afterwards  torn  into  shreds  or  cut 
into  tine  shavings  in  this  country.  Good  isinglass  should 
be  free  from  smell  and  taste,  and  perfectly  soluble  in  boil- 
ing water. 

I'SIS.  One  of  the  chief  deities  in  the  Egyptian  My- 
thology. It  is  difficult  amidst  the  mass  of  contradictory 
assertions  to  ascertain  the  real  origin  and  attributes  of 
thin  divinity  ;  for  while  the  Egyptians  themselves  are  said 
to  have  confined  their  worship  chiefly  to  Isis  and  Osiris 
(quod  vide),  the  Greek  and  Latin  writers,  though  exceed- 
ingly discrepant  In  details,  assert  broadly  that  these  two 
divinities  included,  under  different  names,  the  whole 

to 
lo. 

the  daughter  of  lnachus,  whom  they  represent  to  have 
been  introduced  into  Egypt  under  the  form  of  a  cow,  and 
In  that  shape  worshipped  by  the  inhabitants  of  the  country. 
My  the  Egyptians  themselves  Isis  was  regarded  as  the 
sifter  or  sister-wife  of  Osiris,  who  concurred  with  her  in 
the  endeavour  to  polish  and  civilise  their  subject",  to 
teach  them  agriculture,  and  several  other  necessary  arts 
of  life.  Among  the  higher  and  more  philosophical 
theologians  she  was  made  the  symbol  01  Pantheistic 
divinity :  see  especially  the  remarkable  passage  at  the 
end  of  the  ti  olden  Ass  of  Apuleius.  By  the  people 
she  was  worshipped  as  the  goddess  of  fecundity,  and 
in  her  horour  an  annual  festival  was  instituted  which 
lasted  seven  days.  The  cow  was  sacred  to  her.  She  was 
represented  variously,  though  most  usually  as  a  woman 
with  the  horns  of  a  cow,  and  sometimes  with  the  lotus  in 
her  head  and  the  sistrum-  In  her  hand.  Her  priests 
were  bound  to  observe  perpetual  chastity  ;  but  ou  her 
worship  passing  into  foreign  countries,  her  rites  became 
merely  a  cloak  for  sacerdotal  licentiousness,  which  at  last 
r.  m  bed  su<  h  a  plt<  h  thai  the)  were  prohibited  at  Rome  ; 
and  Tiberius,  in  the  hope  of  annihilating  them  for  ever, 
ordered  the  images  of  the  goddess  to  be  thrown  Into  the 
river.  The  worship  of  Isis,  however,  was  afterwards  re- 
vived, and  furnished  an  »mple  theme  for  the  indignant 
pen  of  Juvenal.  The  Jsiac  Table  in  the  Turin  Museum, 
which  was  so  long  supposed  by  the  learned  to  represent 
the  mysteries  of  Isis,  "  has  been  judged  by  Champollion 
to  be  the  work  of  an  uninitiated  artist  little  acquainted 
with  the  worship  of  the  goddess,  and  probably  of  the  age 
of  Hadrian."  (Creuxer  s  Mythol. ;  Phtfa rcJt't  Treatise 
on  Isis  and  Osiris,  &c.  &c. ;  an  Essay  by  De  Montfaucon, 
Hist,  de  C  Ac.  des  Inter,  vol.  xvi.,  widen  contains  a  sum- 
mary of  the  Grecian  learning  on  the  subject ;  Mem.  de 
F  Ac.  des  Inscr.  xxxiv. ;  and  Quart.  Rev.,  July,  1H40.) 

1st*.  (Isidos  proclamos,  a  marine  plant,  like  coral, 
according  to  Pliny.)  The  name  of  a  genus  of  jointed 
coral,  in  which  the  joints  are  composed  of  substance  re- 
sembling horn. 

I'SLAM.  or  ESLAM.  The  religion  of  Mohammed. 
The  body  of  the  faithful,  and  the  countries  wherein  It  Is 
professed,  are  so  termed  by  the  Mohammedans.  The 
on-inal  word  is  «nid  to  signify  submission  to  God.  All 
those  who  professed  the  true  religion  and  the  unity  of 
Cod,  before  the  arrival  of  Mohammed,  are  con  " 
comprised  in  the  character  and  privileges  of 
The  Mufti  of  Constantinople,  or  chief  minister 
in  Turkey,  l>ears  the  title  of  Shcikh-ul- Islam. 

ISLAND.  (Lat.  insula.)  A  tract  of  land  encompassed 
with  water,  whether  of  the  sea,  a  river,  or  a  lake;  in 
contradistinction  to  continent  or  terra  Jirma. 

ISLANDS  OF  THE  BLESSED.  (Insula;  Beatorum, 
Fortunatsr  Insula-  ;  Nr,r«<  M«  ««{«».)  According  to  the 
tiro  i hi  Mythnlogy,  the  H  ippy  1- lands,  supposed  to  lie 
we«.t  w  ard  in  the  <v<  an,  whither  after  death  the  souls  of  the 
virtuous  were  transported.  In  the  earJy  mythology  of 
the  Greeks,  the  Islands  of  the  Blessed,  the  Ely-Man  fields, 
and  the  infernal  regions,  were  genet  ally  confounded  with 
each  other.    See  Elysu'M. 

ISMAE'LlANS.  A  Mohammedan  sect,  who  derived 
their  name  from  maintaining  the  pretensions  of  Ishmail, 
the  son  of  Jaafar,  to  the  rank  of  Imam,  to  the  exclusion  of 
Moussa,  who  was  adopted  by  that  saint.  They  conse- 
quently rejected  the  claims  of  Moussa  and  the  live  sub- 
sequent Imams.  The  Ismaclian*  formed  a  secret  asso- 
ciation, founded  In  the  I Oth century  of  the  Christian  era  by 
AbdAll.ih,  a  Persian.  From 
014 


ISOPERIMETRICAL  FIGURES. 

society  of  the  Assassins.  ( Taylor's  Hist,  of  Mohammedan  - 
ism,  p.  225. ;  Mem.  de  r  Ac.  des  Inscr.  vol.  xvii. ;  •'  Si-cret 
Societies  of  the  Middle  Ages,"  published  In  the  Library 
qf  Entertaining  Knowledge,  1837.) 

I'SOCHROMA'TIC.  (Gr.irsf.  equal,  and  co- 
lour.) Having  the  same  colours.  In  certain  experiment  a 
with  doubly  refracting  crystals, the  decomposed  light  forma* 
a  double  scries  of  coloured  rings  or  curves  of  different 
forms,  arranged  in  a  certain  order,  each  curve  in  the  one 
series  having  one  corresponding  to  it  both  in  form  and 
colour  in  the  other.  The  two  curves  or  lines  which  have; 
the  same  tint  are  called  isochromatic.  (See  ilerscher* 
Treatise  on  Light,  in  the  Ency-  Metropolilona. ) 

ISO'CHRONAL.  or  ISOCHRONOUS.  (Gr.  «r«*, 
and  xt*'*',  time;  performed  in  equal  times.)  Two  pen- 
dulums which  vibrate  in  the  same  time  are  Isochronal  - 
or  the  vibrations  of  a  pendulum  In  the  curve  of  a  cycloid 
are  so,  being  all  performed  in  the  same  time,  whether  the 
arc  be  large  or  small.  Isochronal  lines  are  those  along 
which  a  heavy  body  descends  with  a  uniform  velocity. 

ISO'DOMUM.    (Gr.  and  hcur.  structure  )  In 

Ancient  Architecture,  a  species  of  walling  in  which  all 
the  courses  were  the  same  height. 

I'SOLATED.  (Fr.  isolt,  from  the  Ital.  isola.  l.at. 
insula,  an  island.)  In  Electricity,  a  body  is  said  to  be 
isolated  when  it  is  surrounded  by  non-conductor*,  or 
bodies  to  which  it  cannot  communicate  its  electric 
except  by  induction.  Bodies  may  be  isolated  in 
ways  ;  by  suspending  them  by  means  of  silken  cords  ;  hy 
placing  them  on  a  cake  of  wax,  resin,  or  sulphur,  or  oo 
a  stand  of  glass  or  dry  varnished  w  ood.  Sc. 

ISO'MERISM.  (Gr.  tr«,  and  usps,  part.)  Com- 
pounds which  contain  the  same  elements  in  the  tarue 
ratio,  and  yet  exhibit  distinct  chemical  qualities,  are  *ah| 
to  be  isomeric.  The  cyanic  and  fulmiuic  actus  are  iso- 
meric compounds  of  nitrogen,  oxygen,  and  carbon.  The> 
distinctions  thus  arising  are  probably  referable  to  the 
different  wars  in  which  the  same  elementary  atom*  arc 
gropued  in  the  compound. 

ISOMORPHISM.     '  ■■  and  ut^r.  form.)  Suit, 

stances  which  resemble  each  other  in  their  crystalline 
forms,  but  differ  in  their  component  parts,  are  said  to  be 
isomorphous.  Thus  the  phosphate  and  biphosphate  «»i 
soda  have  the  same  form,  or  are  isomorphous,  with  tho 
arseniate  and  binarseuiate  of  soda  ;  and  In  regard  toother 
bases,  such  as  potash  and  ammonia,  each  arseniate  has  a 
corresponding  phosphate  possessed  of  the  same  form.  In 
ere  is  necessarily  an  analogy  in  the  atomic 
of  the  compounds,  which  are  observe*!  r«» 


contains  an 
of  phosphorus. 
I'SOPE'RIME'TRICAL  FIGURES  (Gr.  .r-v.  and 
wx^tfMrstt,  circumference),  are  such  as  have  equal  peri- 
meters or  circumferences.  The  term  I soperi metrical  pro- 
blems, in  modern  analysis,  designates  a  very  extensive 
and  difficult  class. of  problems,  the  solution  of  which  re- 
quires the  application  of  a  peculiar  analysis.  The  general 
problem  Is  this :  —  Among  all  curves  having  the  salmi 
length,  to  determine  that  of  winch  some  assigned  pro- 
perty is  a  maximum  or  a  minimum  ,  for  example,  among 
all  curves  having  the  same  perimeter,  to  find  that  which 
has  the  greatest  area.  This  is  the  simplest  question  of 
the  kino,  and  the  curve  to  which  the  property  belongs 


is  proved  by  elementary  geometry  to  be  a  circle. 

In  all  lsot>cri  metrical  problems  there  arc  twoco 
to  be  fulfilled:  according  to  the  first  of  which  a  certain 


all  Isoperimctrical  problems  there  arc  two  conditions 


property  Is  to  remain  constant,  or  to  belong  to  all  indivi- 
duals ot  the  species ;  and  according  to  the  second,  another 
property  is  to  be  the  greatest  or  least  possible,  in  the 
problems  of  this  kind  w  hich  first  attracted  the  particular 
attention  of  mathematicians,  the  constant  quantity  was 
the  perimeter  of  a  certain  curve ;  and  hence  the  origin  of 
the  term,  w  hich  is  now  applied  to  all  problems  indifferently 
In  which  the  question  is  to  find  curves  having  a  property 
of  maximum  or  minimum,  with  or  w  ithout  the  condition 
of  equality  of  perimeters. 

James  Bernoulli  was  the  first  who  discovered  the  true 
principles  on  which  questions  of  this  kind  depend,  and 
the  circumstances  which  render  the  ordinary  methods  of 
maxima  and  minima  inapplicable  to  them.  The  immediate 
subject  of  his  researches  was  the  problem  of  the  Brarhy- 
stochrone  (see  the  term),  or  curve  of  quickest  descent, 
celebrated  in  the  early  history  of  the  calculus  on  account 
of  the  controversy  to  which  ft  gave  rise  between  the  two 
brothers,  James  and  John  Bernoulli.  The  analysis  of 
the  former.  Analysis  magni  I'rMematis  Isoperimetmi. 
was  published  at  Basle  in  1701,  and  In  the  Leiprie  Acts  of 
the  same  year.  Solutions  were  afterwards  given  by  Taylor 
in  his  Methodus  Incremcntorum  ,•  by  John  Bernoulli  in 
the  Memoirs  of  the  Academy  of  Sciences  foV  171ft ;  and  by 
Euler  in  the  Petersburg  Memoirs.  Euler  after w  ants 
gave  a  complete  and  general  solution  of  the  problem  in 
his  Methodus  Inrtt-udi  l.ineas  Cuivas  Mashni  Mi, 
,  a  w  ork  of  w  hich 
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themiel ves  tn  the  integral 
however,  which  U  followed  in 
been  superseded  by  the  Invention  of  the 
of  variations  by  Lagrange  ;  a  moit  important 
branch  of  analyst  of  which  the  subject  of  isoperimetrical 
problems  ia  one  of  the  moat  obvious  applications.  (La- 
jTintfe,  l.e\xn*s  sur  U  Calcul  des  Fonctions  ,  YVoodhouse, 
Cm  1  vrprrr metr ic.i I  Problems  ;  Lacroix,  Trait i  du  Calcul 
D'ff>  rcntirl  et  Integral ;  Airy't  Tract*,  Ac.) 

ISO'POOA.  (Or.  tnt,  and  *r*w,  afoot.}  The  name 
of  tn  order  of  Crustacean*,  comprehending  those  which 
tu?c  the  leg*  all  alike,  and  adapted  only  for  locomotion 
tzul  p  rr  h  en  sion. 

I'SOPO'DIFORM.  The larvse of  Saprophagous  Hexa- 
podi  are  to  called  which  hare  an  oblong  body,  a  distinct 
thoracic  shield,  and  a  vent  provided  with  filaments  or  la- 
mina*. 

l'SOPYRE.  (Gr.  test,  and  wmf.Jfre.)  In  Mineralogy, 
a  silicate  of  alumina,  lime,  and  peroxide  of  iron,  found 
aesr  the  granite  of  St.  Just,  near  Penxance  in  Cornwall. 
It  is  a  black  amorphous  substance,  occasionally  varle- 
;at*l  with  grey  or  red  spots  or  streaks,  slightly  trans- 
lucent.   Its  specific  gravity  is  about  3. 

ISCSCKLKS.   (Gr.  irw,  and  r«*Xsr,  leg.)    In  Geo- 
netry,  an  isosceles  triangle  Is  that  which  has  two  equal 
properties  of  isosceles  triangles,  one 
the  base  are  equal ;  and  as  the  de- 
ed is  given  of  this  proposition  in  Euclid's 
it  stands  at  the  very  commencement.  Is 
intricate  and  puzzling  to  beginners,  the  propo- 
sition ha*  been  called  the  pans  asinorum. 

ISOSTE'MONOUS  (Gr.  ..-<*.  and  *m*u*»,  a  stamen), 
in  Botany,  in  expressing  the  proportion  that  one  part 
t*nrs  to  another,  denotes  that  the  stamens  are  equal  In 
Q  imber  to  the  petals. 

ISOTHE' ItMAL.  (Gr.  ,rt  and  Sifttse,  h  at.)  In 
Physical  Geography,  isothermal  lines  arc  those  which 
put  through  those  points  on  the  surface  of  the  earth  at 
which  the  mean  annual  temperature  Is  the  same.  Iso- 
thermal tones  are  spaces  on  opposite  sides  of  the  equator 
baring  the  same  mean  temperature,  and  bounded  by 
lorrecponding  Isothermal  lines.  On  account  of  the 
Irregular  form  and  disposition  of  the  continental  masses, 
by  which  the  climate  of  different  places  is  greatly  in- 
the  isothermal  curves  arc  not  parallel  to  the 
.,  excepting  tn  the  very*  low  latitudes.  Ac- 
_  to  Humboldt,  the  Isothermal  line  which  corre- 
sponds to  the  temperature  of  32°  of  Fahrenheit  passes 
between  Ulea  in  Lapland,  lat.  66°  and  Table  Bay  on 
the  coast  of  Labrador,  lat.  54°.  The  Isothermal  line  of 
41°  pasaea  near  Stockholm,  lat.  and  St.  George's 

thy.  Newfoundland,  I  at.  4*-;.  The  line  of  .Vr  passes 
through  the  Netherlands,  lat.  51°,  and  near  Boston  in 
the  United  States,  lat.  42,° ;  that  of  W°  between  Rome 
*nd  Florence,  lat  43°,  and  Raleigh  In  North  Carolina, 
1st.  36°.  In  all  these  cases  we  see  that  the  Isothermal 
"Ms,  in  passing  from  the  western  side  of  the  continent  of 
Europe  to  the  eastern  coast  of  America,  deviate  very  con- 
tiderably  towards  the  south  ;  the  deviation,  In  one  case, 
amounting  to  \  \\°  of  latitude.  In  passing  over  the  Ame- 
rican continent,  they  again  recede  to  the  northward;  and 
in  California,  and  to  the  north  of  that  peninsula,  along  the 
*f stern  side  of  the  continent,  the  annual  temperature  is 
nearly  the  same  as  under  similar  latitudes  in  the  west  of 
Europe.  From  the  western  to  the  eastern  side  of  the  old 
rmunent,  the  flexure  of  the  isothermal  curves  and  the 
diminution  of  the  mean  annual  temperature  under  the 
Mine  parallels  are  not  less  conspicuous.  The  isothermal 
nne  of  ,V*>  passes  through  Nantes,  lat.  47°,  and  Pekin 
*t.  391.  Edinburgh  and  Kasan  (in  the  east  of  Russia) 
nave  the  same  latitude ;  but  the  mean  annual  temperature 
°f  the  former  is  48°,  while  that  of  the  second  Is  In-low  3*o. 
Eor  the  different  causes  which  affect  the  parallelism  of 
the  Isothermal  lines,  or  which  produce  the  differences  of 
the  mean  annual  temperature  of  places  under  the  same 
l*r.-iin  of  latitude,  see  Climate. 

Humboldt  gives  the  name  of  iiotJkeral  lines  (trt, 
»*w  ^ti*t.  summer)  to  the  curves  passing  through  those 
places  at  which  the  mean  summer  neat  is  the  same  ;  and 
of  tsoehrmrnal  (ten,  and  ^  vinter )  to  those  which 
pas*  through  the  places  at  which  the  mean  temperature 
of  winter  is  the  same.  The  isotheral  and  isorhimenal 
curves  deviate  much  more  from  the  parallels  of  latitude 
than  the  isothermal.  The  latitudes  of  places  having 
the  same  winter  temperature  sometimes  differ  so  much 
5  If  °*  w*nter  of  Scotland  is  as  mild  as  that 

'  I  Milan.    The  mean  temperature  of  the  winter  months 
*  Edinburgh  Is  about  3*|° ;  of  Kasan,  under  the  same 
r*MM,  only  3°.   The  winter  of  Pekin  is 
*a  that  of  Stockholm.  ( Humboldt's  Fragment 
Array's  Geography,  Introduction.) 

I'SSUANTT    In  Heraldry,  a  charge  represented  as 
»*»uing  or  coming  up  from  another 
also,  a  lion  or  other  beast 
tMtom  line  of  a  chief. 

I  SSUE-   In  Law,  in  the  most  ordinary  senses  of  the 
wor«L_l.  The  points  In  dispute  in  a  suit  at  law 
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by  the i 


the 
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court,  or  in  fact,  to  be  ascertained  by  a  jury.  In  each  form 
of  action  (see  Action,  Pleading)  there  was  formerly 
a  formal  tra* verse,  by  which  the  whole  or  principal  part 
of  the  allegations  of  the  plaintiff  In  his  declaration  might 
be  denied :  this  was  termed  the  general  issue.  Since 
the  adoption  of  the  new  rules  of  pleading  (1*34),  there  is 
now  properly  speaking  no  general  issue  ;  except  in  certain 
cases,  where  the  privilege  of  giving  special  matter  in 
evidence  under  it  is  given  by  statute.  A  feigned  issue  is  a 
technical  mode  of  trying  some  questions,  supposing  an 
imaginary  wager.  In  the  Scottish  practice  of  trial  by  jury 
It  is  usual  to  put  printed  copies  of  the  issues  into  the 
hands  of  the  jurors — 2.  The  legitimate  offspring  of  a  man. 

Ism  e,  in  Surgery,  is  an  artificial  ulcer.  It  Is  commonly 
made  by  wounding  or  cutting  the  skin,  and  placing  a  pea 
upon  it,  which  is  pressed  upon  the  part  by  a  bandage. 

1'STHMI  AN  GAMES.  One  of  the  four  great  na- 
tional festivals  of  Greece  ;  so  called  from  their  being  cele- 
brated on  the  Isthmus  of  Corinth.  They  were  common  to 
all  the  states,  with  the  exception  in  this  case  of  the  Eleans, 
against  whom  a  curse  had  been  pronounced  should  they 
ever  present  themselves  there.  They  were  held  near 
a  temple  of  Neptune,  the  god  who  presided  over  them  ; 
and  were  celebrated  every  third  year,  according  to  some 
accounts,  but  others  assign  them  a  period  of  one  or  four 
years.  The  contests  were  the  same  as  In  the  other  sacred 
games  (see  Olympic  Game*)  :  the  victors  were  crowned 
with  garlands  of  pine  leaves.  (See  Potter's  Grecian 
Antiquities  j  IVachsmulh' '«  Historical  Antiquities,  ii.  162. 
translation.) 

FSTHMUS.  In  Geography,  a  narrow  neck  of  land 
joining  two  continents,  or  a  continent  and  peninsula. 
Thus,  the  Isthmus  of  Uarien,  joining  North  and  South 
America;  the  Isthmus  of  Suez,  connecting  Africa  with 
Asia. 

ITALIAN  ARCHITECTURE.   See  Arciiitecti  re. 

IT  A' LIC  SCHOOL  OF  PHILOSOPHY,  comprehends 
properly  the  Pythagorean  and  Eleatic  systems  taken  to- 
gether ;  but  sometimes  it  is  used  as  synonymous  merely 
with  the  school  of  Pythagoras.  Under  the  several  heads 
will  be  found  the  chief  features  of  these  philosophical  sys- 
tems, which,  comprising  as  they  do  all  that  can  be  said  in 
reference  to  the  Italic  school,  it  would  seem  ui 
in  this  place  further  to  advert  to.  The  Italic  i 
been  so  designated  because  Its  founder,  Py  tliaguras,  I 
in  Italy,  spreading  his  doctrine  among  the  people  of  'Pa- 
rent um,  Metapontum,  Heraclea,  Naples,  Ac. 

ITCH.  A  disease  of  the  skin,  consisting  in  an  eruption 
of  minute  itching  vesicles,  which  are  commonly  rendered 
more  Inflamed  and  troublesome  by  scratching.  They  ge- 
nerally make  their  first  appearance  between  the  fingers, 
or  about  the  bend  of  the  wrist,  and  olten  spread  to  other 
parts  of  the  body,  especially  where  cleanliness  is  neglected. 
The  itch  Is  highly  coutagious,  and  is  supposed  to  depend 
upon  a  minute  insect  burrowing  in  the  skin  ;  some  have 
regarded  the  Insect  as  a  consequence,  and  uot  the  cause,  of 
the  disease.  The  itch  is  cured  by  sulphur,  which  should 
!><•  given  internally,  and  plied  cxtcmaJly  m  the  1  Tin  of 
ointment. 

ITIHA'SAS.  The  two  great  heroic  poems  of  the  Hin- 
doos, the  Hamayana  and  Ma  ha  Bharata,  are  so  called. 
They  arc  of  great  antiquity  ;  later,  however,  (ban  the 
Veda*.  Some,  Indeed,  have  attributed  the  latter 
a  period  later  than  that  of  Alexander. 

ITINERARY.  (Lat.  Iter,  a  Journey.)  In  Literature, 
a  work  containing  notices  or  descriptions  of  the  places  and 
stations  to  tie  met  with  in  pursuing  a  particular  line  of  road; 

Paris  to  Rome  :  or  of  the  principal 


the  great  roads  throughout  a 
•,  as,  Itinerary  of  France,  Italy,  Ac.  The  Latin 
I  which  have  been  preserved  to  us  consist  merely 
of  catalogues  of  stations  ;  and  are  principally  valiutblc  to 
us  because  they  contain  the  distance,  in  Roman  miles, 
from  one  to  another,  and  thus  furnish  us  with  assistance 
towards  determining  the  actual  site  of  each  place  men- 
tioned. 

I'TIS.  This  termination,  added  to  the  genitive  case  of 
the  Greek  name  of  an  organ  or  part  of  the  body,  implies 
inflammation  of  that  part  ;  as.  gastritis,  iuflammation  of 
the  stomach  ,  pleurtlts,  of  the  pleura,  Ac. 

I'TTNERITE.  Named  after  let  . -  r    A  rare  mineral, 
which  occurs  massive  and  in  rhombic  dodecaedrons,  of  a 
grey  or  blueish  colour.    It  consists  chiefly  of  silica,  alu 
mina,  and  soda,  together  with  some  hydrusulphurct. 

1 1  'LUS.  (Lat.)  A  genus  of  Myriapodous  insects, 
characterized  as  follows: — Antennas  with  seven  Joints, 
slightly  enlarged  towards  the  end;  mandibles  two,  thick, 
without  palps,  each  divided  Into  two  by  a  middle  joint ; 
provided  with  imbricated  teeth  ;  an  Interior  lip  formed  by 
the  confluence  of  two  maxillsc  ;  feet  attached  in  double 
pairs  to  most  of  the  joints  ;  body  long,  cylindrical,  ca- 
pable of  being  contracted  into  a  discoldal  spire.  1  he 
common  gally-worm  (lulus  terrestris)  is  an  example  of 
this  genus. 

PVORY.   The  tusk  of  the  male  elephant,   It  is  less 
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numituug  01  turning  in  ine  i<u.nc  unu  iwitiux  a 
polish.   It  consists  of  about  'H  per  cent,  antm.il  mi 
resembling  horn,  and  fi6  of  phosphate,  with  a  trace  of 
bonate  of  lime.    The  chief  consumption  of  ivory  in  1 


land  is  in 
is  also 


brittle  than  bone,  and  of  a  beautifully  uniform  texture, 
admitting  of  turning  in  the  lathe  and  receiving  a  high 

cent,  animal  matter 
car 

'consumption 
ire  of  handles  for  knives  ;  but  it 
used  in  the  manufacture  of  musical 
.ess-men,  billiard-balls, 
plates  for  miniatures,  toys,  Jke.  Ivory 
to  be  manufactured  to  a  greater  extent, 
success,  at  Dieppe,  than  In  any  other  place  In  Kurope  ; 
but  the  preparation  of  this  beautiful  material  is  much 
better  understood  by  the  Chinese  than  by  any  other 
people.  No  European  artist  has  hitherto  succeeded  in 
cutting  concentric  balls  after  the  manner  of  the  Chinese  ; 
and  their  boxes,  chess-men,  and  other  ivory  articles,  are 
all  far  superior  to  any  that  are  to  be  met  with  any  where 
else. 

The  western  and  eastern  coasts  of  Africa,  the  Cape  of 
Good  Hope,  Ceylon,  India,  and  the  countries  to  the  east- 
ward of  the  Straits  of  Malacca,  are  the  great  marts 
whence  supplies  of  ivory  arc  derived;  but  the  most 
esteemed  come  from  Africa,  being  of  a  closer  texture  and 
l<-ss  liable  to  turn  jellow  than  those  from  the  East 
Indies.  The  medium  weight  of  a  tusk  Is  about  GO  lbs., 
and  the  average  importation  for  the  three  Tears  ending 
IhJ^S  was  57Si  cwt.,  yielding  a  duty  of  57 M/. 

PVORY  BLACK.  The  mixture  of  charcoal  and 
phosphate  of  lime  obtained  by  burning  bone  is  sold  under 
this  name  and  like  other  forms  of  animal  charcoal,  is 
very  effective  In  depriving  certain  substances  of  their 

J  A  Bl'RN.  The  name  of  a  Grallatorlal  or  wading  bird 
belonging  to  the  genus  Myctcria.    See  that  word. 
JACAMA'R.    A  genus  of  Scansorial  birds.  Sec  Gal- 

Df  LA. 

JACA'NA.  The  wading  birds  of  the  genus  Parra  arc 
so  called.    See  Paxra. 

JA'CCHUS.  (<;r.  ,aZ*,  I  ay  aloud. |  A  genus  of 
Platyrrhlne  Quadrumana,  or  South  American  monkeys, 
with  thumbs  on  the  hind  foot  only  ;  all  the  digits  of  the 
fore  foot  having  the  same  direction,  and  being  armed 
with  narrow,  curved,  claw- like  nails.  The  characters  of 
the  genus  are,  —  upper  middle  incisors  separated  from 
and  larger  than  the  lateral  ones ;  lower  incisors  elong- 
ated, narrow,  and  vertical,  the  lateral  ones  the  longest ; 
upper  canine  teeth  conical,  and  of  moderate  site,  but 
more  developed  than  the  lower  ones.  The  species  of 
Jacckus  are  few  In  number,  and  not  very  clearly  denned  ; 
they  are  all  of  small  site.  The  Jacckus penicillatus,  which 
Is  remarkable  for  the  radiated  tuft  or  white  hairs  which 
projects  in  front  of  each  ear,  has  bred  in  captivity  in  this 
country.  It  Is  a  very  delicate  little  animal,  susceptible 
of  cold,  and  provided  with  a  long  and  bushy  tail,  which 
it  wraps  round  its  head  and  body  when  asleep  or  re- 
quiring warmth.  Its  food  Is  of  a  mixed  nature ;  but  in 
the  wild  state  the  banana  Is  said,  to  be  its  principal  and 
favourite 

JACK.  In 
weights. 

Jack  is  nho  the  name  given  to  a  machine  In  common 
The  cori 


for  turning  a  spit.  The  common  roasting  jack,  or 
worm-jack,  consists  of  a  double  set  of  wheels;  a  barrel, 
round  which  the  chain  attached  to  the  weight  or  moving 
power  is  wound  ;  a  perpetual  screw  ;  and  a  fly,  which 
secures  a  steady  uniform  motion.  A  multiplying  wheel  is 
usually  added,  In  order  that  the  weight  may  be  longer  in 
running  down. 

The  smoke  jack  Is  used  for  the  same  purpose  as  the 
common  jack,  and  Is  so  called  because  It  appears  to  be 
moved  by  the  smoke  of  the  Are.  It  Is  in  fact  moved  by 
the  ascending  current  of  rariflcd  air,  which  acts  on  a 
fan  properly  placed  in  the  chimney.  The  motion  may 
be  obtained  by  various  contrivances.  Sometimes  spiral 
flyers  coiled  about  a  vertical  axis  are  employed,  but  more 
frequently  a  vertical  wheel  with  oblique  leaves  like  the 
sails  of  a  windmill. 

Jack,  in  Nautical  language.  Is  a  flag  or  colours  used 
in  making  signals.    In  the  Uritish  navy,  the  Jack  is  a 
small  union  flag,  composed  of  red  and  white  crosses  ;  in 
merchants'  ships,  this  union  Is  bordered  by  a  red  Held. 
Jack.   A  common  name  for  the  pike.   Sec  Esox. 
Jack.  In  Botany,  Is  the  name  of  the  Ttjaca  or  Acto- 
carput  integrjfolui,  a  species  of  the  bread-fruit  tree,  found 
in  the  Indian  Archipelago. 
JA'CKAL.    (Ar.  tschakkal ;  Fr.  chncal.)    A  wild 


species  of  dog,  the  Cants  aureus  or  Linna-us :  of  gre- 
garious habits  ;  hunting  in  packs  :  rarely  attacking  the 
larger  quadrupeds,  but  supposed  to  indicate  their  pre- 
sence to  the  lion  by  the  piercing  cries  which  the  jackals 
set  up  in  chorus  while  scenting  their  tracks  ;  feeding  on 
the  remnants  of  tho  lion's  prey,  on  dead  carcasses,  and 
the  mi  iller  animals  ana1  poultry.  I'he  p  kal  intcrbrttdl 
with  the  common  dog ;  its  period  of  gestation  is  the 
same,  and  the  hybrid  progeny  Is  fertile.  The  wild  jackal 
emits  a  highly  offensive  odour,  which  is  scarcely  percep- 
tible In  the  domesticated  animal.  Sumc  are  of  opinion 
C16 
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that  the  300  animals,  called  foxes,  between  whose  tails 
Samson  is  said  to  have  put  firebrands  in  order  to 
destroy  the  crops  of  the  Philistines,  were  jackals.  Tho 
Cams  aureus  Is  abundant  in  the  wanner  parts  of  India 
Africa,  but  is  not  found  in  the  new  world. 
JA'CKDA W.  or  DAW.  (tWeia  wi<m<-rfu/«i,  Linn.)  A 
English  bird,  which  frequents  church  steeple*. 


otd  towers,  and  ruins,  in  flocks,  where  they  build 
nests  :  the  female  lays  five  or  six  eggs,  paler  and  st 
than  those  of  the  crow.  The  daw  may  be  readily  t 
and  taught  to  imitate  the  sounds  of  words.  Like 


iltly  ts 

and  taught  to  Imitate  the  sounds  of  words.  Like 
specierof  tho  crow  genus,  they  have  the  singular 
of  stealing  and  hiding  glittering  and  metallic  subst 
JACKS.    Wooden  wedges  used  in  coal  mines. 
JACK  SINKERS.   Parts  of  a  stocking  frame. 
JACK  TIMBERS.   In  Architecture,  those  in  a  bay 
of  timbers  which,  being  intercepted  by  some  other  piece, 
are  shorter  than  the  rest :  thus,  in  a  hipped  roof,  each 

than  the  side  rafters  Is 


iarly  given  them,  w.is 
The  history  of  the 
fleet,  the  history  of  the  Revolution, 
lime  more  than  2.VX)  members,  and 


rafter  which  i 
Jack  rafter. 

JA'COBINS.  In  French  History,  a  political  club, 
which  bore  a  well-known  part  in  the  first  revolution. 
It  was  first  formed  by  some  distinguished  members  of 
,  the  First  Assembly,  particularly  from  Britannr,  where 
revolutionary  sentiments  ran  high.  They  took  at  first 
the  name  or  Friends  of  the  Revolution ;  but  as  at  the 
end  of  17811  they  held  their  meetings  In  the  hall  of  a  sup- 
pressed Jacobin  monastery  in  the  Rue  Saint  Honor e. 
the  name  of  Jacobins,  at  first  familiarly  |  " 
Anally  assumed  by  themselves. 
Jacobin  club  Is.  In  t 
It  contained  at  one 
corresponded  with 

France.  The  club  of  the  Cordeliers,  formed  br  a  smail 
and  more  violent  party  out  of  the  general  body  of  Jacobins, 
was  reunited  with  the  patent  society  In  June,  1791 ;  but 
continued  to  form  a  separate  section  within  Its  limits. 
The  Jacobin  club,  which  had  almost  controlled  the  first 
assembly,  was  thus,  during  the  continuance  of  the  second, 
itself  divided  between  two  contending  parties  ;  although 
the  name  of  Jacobins,  as  a  political  party,  is  commonly 
given  to  that  section  which  opposed  the  Girondist*  or 
less  moderate  in  the  club  no  less  than  in  the  assembly. 
After  the  destruction  of  the  latter  under  the  Convention, 
the  club  was  again  exclusively  governed  by  the  more 
violent  among  its  own  members,  until  the  downfal  of 
Robespierre.  After  that  period  it  became  unpopular ; 
and  Its  members  having  attempted  an  insurrection  on 
behair  of  the  subdued  Terrorists,  Nov.  II.  175*4,  the  meet- 
ing was  dispersed  by  force,  and  the  club  finally  sup- 
pressed. Some  writers,  such  as  Barruel  (Hist,  du  J  a 
cohinisme),  have  seen  in  the  first  formation  of  this  and 
similar  societies,  the  long-concocted  operations  of  a 
conspiracy  against  legitimate  government  and  religion 
throughout  Europe.  The  Jacobins,  and  the  other  prin- 
cipal clubs  of  the  Revolution,  adopted  all  the  forms  of  a 
legislative  assembly.  In  the  constitution  of  1792,  their 
legal  existence  was  recognised.  See  the  historian*  of 
the  French  Revolution,  especially 
Thiers,  for  general  views;  Mess 
Uistoire  J'arlemcntaire  de  la  Rev.  Francaise,  for  the 
most  complete  series  of  details  respecting  the  Jacobins 
and  their  meetings  which  has  yet  been  made  public 

Jacobins.  In  Ecclesiastical  History,  the  religious  of 
the  order  of  St.  Dominic  were  so  called  in  France,  from 
the  situation  of  the  principal  convent  at  Paris,  near  the 
Rue  St.  Jacques  ;  also  called  Frires  Prfckeurs. 

JA'COBITES.  In  English  History,  that  patty  which, 
after  the  Revolution  of  lWiH,  adhered  to  the  dethroned 
monarch  James  1.,  and  afterwards  to  his  descendant*. 
In  Scotland  and  Ireland,  where  the  revolution  was  not 
effected  except  with  the  assistance  of  arms,  the  Jacobite 
party  formed  one  of  the  two  great  divisions  of  each  na- 
tion ;  and  although  crushed  in  the  latter  country  by 
conquest,  they  continued  In  the  former  to  comprise  a 
large  proportion  of  the  population  until  long  after  the 
last  rebellion  in  1745.  But  in  England  the  revolution 
was  effected  at  first  with  the  consent  of  all  parties ;  the 
adherents  to  the  exiled  monarch  wore  silenced  :  yet,  in 
a  year  or  two,  the  Jacobite  faction  rose  into  strength, 
and  continued  to  harass  the  government  of  William 
throughout  his  reign.  "  It  seems  undeniable."  sart 
Hallam  (Constitutional  History  of  England,  vol.  ill. 
p.  149.).  "  that  the  strength  of  the  Jacobite  faction  sprung 
from  the  want  of  apparent  necessity  for  the  change  of 
government."  Its  immediate  cause,  however,  was  to  be 
found  in  the  refusal  of  a  portion  of  the  bishops  and 
clergy  to  take  the  oaths  to  the  new  government  (see  No»- 
Iuhosn).  which  gave,  as  it  w 

to  the  friends  i 

dethroned  monarch  in  general.  At  the  same  time 
of  William's  chief  advisers  and  officers  maintained  a 
secret  correspondence  with  James  II.  at  the  French 
court,  less  from  any  attachment  to  his  cause  than  with  a 
view  to  secure  their  own  interest  in  case  of  his  return. 
After  the  death  of  James  II.  In  France,  and  accession  of 
Anne  in  England,  the  efforts  of  the  party  languished  for 
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a  tone ;  but  toward*  the  clone  of  her  reign  they  retired. 
ob  the  prospect  of  a  change  in  the  succession.  We  have 
now  undeniable  proofs,  from  the  French  archives,  of  a 
Act  which  had  been  long  suspected,  that  Bollngbrokc 
tod  Oxford,  with  other*  of  Anne's  Tory  minister!,  were 
is  treaty  with  the  ton  of  James  II.,  and  either  really  or 
in  pretence  negotiating  for  his  return.  In  1715,  on  the 
broke  out  the  unsuccessful  first  rc* 


ble  check  to  the  hones  of  the  English  Jacobites, 
tterbury,  the  last  of  their  bolder  intriguers  and 
j,  was  banished  in  1722 :  after  which  time  it  It 
probable  that  no  extensive  conspiracy  took  place  on  their 
part.  In  Scotland,  however,  the  party  maintained  its 
♦trenrth  unabated,  until  the  tecond  rebellion  of  174ft,  by 
in  complete  failure,  put  an  end  to  its  political  existence. 
It  is  said  that  tome  of  the  party  maintained  a  correspond- 
ence with  Charles  Edward,  until  his  decease  in  1787. 
The  Cardinal  of  York,  hit  brother,  died  in  1807  ;  and  it 
U»  t».  r:  viul  that,  by  his  death,  the  adhesion  of  th<-  Ja- 
cobites, if  any  existed,  was  transferred  to  the  reigning 
family  as  his  next  heirs.  This,  however.  Is  a  vulgar  error ; 
(be  royal  house  of  Sardinia  and  other  families  inter- 
renrog  Iwtwcen  the  house  of  Bruntwlck  and  the  crown 
of  Kagland.  according  to  the 


Jwobitm.  In  Ecclesiastical  History,  the  mono- 
phyrite  Christians  of  Syria  are  so  called,  from  Jacob 
B»radii,  who  revived  their  belief  and  form  of  worship  in 
it  f.,uiitrv  and  Me.wijHiUmia.  the  middle  of  the  r,th 
ly  uns\iccessful  attempts  have  been  made 
I  to  unite  them  with  the  church  of 
■  IGwk-r't  Test  /fooi.Tranil.,11.419.,  Hi.  414, Ac.) 


JA'COH'S 


JACOB'S  STAFF.  The  tame  as  cross -staff.  An  in- 
strument used  by  surveyor!  In  measuring  heights  and 
diftanees  where  expedition  and  little  accuracy  are  re- 

i  nr.il. 

JACQTJA'RD.  A  piece  of  mechanism  applicable  to 
•ilk  and  muslin  looms  for  the  purpose  of  wearing  figured 
r*d».  The  name  it  that  of  itt  Inventor.  (For  a  de- 
wiprJoa  of  the  loom,  see  Ure's  Dictionary  of  Arts  and 
Xwnfoeturrs .) 

JA'CQUERIE.  In  History,  the  name  popularly  given  to 
a  molt  of  the  French  peasantry  against  the  nobility,  w  hlch 
t<*A  place  while  King  John  was  a  prisoner  in  England  In 
'W>.  Jacques  lion  hum  me  was  a  term  of  derision  applied 
•7 tbe nobles  to  the  pearants.  from  which  the  Inmrrection 
l'«k  its  name.  It  began  m  the  Beauvolsis,  under  a  chief 
°J the  name  of  Caillet,  and  desolated  Plcardy,  Artols,  and 
Brie,  where  savage  reprisals  were  executed  against  the 
nobility  for  their  oppressions.  It  was  suppressed  after 
by  the  dauphin  and  Charles  the  Bad,  king 


A  similar  spirit  in  England  produced  not 
J^wy^ears  afterward!  ^the  rebellion  of  ^Wat^  Tyler. 
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afterwards  the 

;  Froitsart; 

In  Mineralogy,  a 
,  JACUA'R.  (FcKs  onto,  Lfnn.)  "The  largctt  and  mott 
formidable  feline  quadruped  of  the  new  world.  It  it 
barked  with  Urge  dark  spots  in  the  form  of  circles,  with 
1  dux  spot  or  pupil  In  the  centre  of  each  :  it  is  generally 
pitty  numerous  In  the  neighbourhood  of  the  large 
"Tfr*  where  the  capibara  abounds,  and  preys  chiefly  on 
Aw*e  Urge  Rodents. 

.  JA'LAP.  So  called  from  Xalapha  in  Mexico,  whence 
!!.or'gh«*lly  came.  The  dried  root  of  the  Iponuea  jalapa. 
Tnis  root  occurs  In  Irregular  globular  pieces  of  a  dense 
*od  resinous  texture:  when  reduced  to  powder  it  has 
*  »ery  peculiar  and  nauseous  odour  and  taste.  In  doses 
<4  from  fire  to  twenty  grains,  jalap  is  a 
I  ■  apt  to  gripe  and  nauseate. 

JAMB.   A  Sea  term  ;  to  squeeze  tight. 
<*  jamb,  applied  to  a  rope,  if  to  render. 

JAMBS.  (Fr.  jam  bet.)  In  Architecture,  the  tide  or 
f  nical  pieces  of  any  opening  In  a  wall  which  bear  the 
J**  that  discharge,  the  superincumbent  weight  of  such 

JA'MESONITE.  A  mineral  named  after  Professor 
June*on.  It  occur*  crystallized  and  massive  :  It  consists 
«  sulphur,  lead,  and  antimony. 

James,  saint,  of  the  sword,  order 

OF.  A  very  ancient  military  order  in  Spain  and  Por- 
togd.  The  reiminr  kings  are  grand-masters  in  those 


]>r     A  very  ancient  military  order  in  Spain 
'»*»1.   The  reigning  Kings  are  grand-mas  ten 
entries  respectively.    The  orders  in  the  two 
*w  disunited  in  !2«8. 


JA'MSSAKIES.  or  JA'NIZARIES.  (A  corruption 
*  the  Turkish  word  yeni  tscheri,  new  troops.)  A  cele- 
brated militia  of  the  Ottoman  empire.  The  establish- 
*ent  of  this  corps  has  been  usually  attributed  to  Sultan 
Amurath  I.  in  1368;  but  the  researches  of  Hammer 
rj**orV  of  the  Ottoman  Empire,  vol.1,  p.  92.)  carry  it 
"*x  to  Orrhan,  the  conqueror  of  Nictca  (1326).  This 
TX  rorf"  wa*  blessed  by  a  taint  of  (hat  time,  Hadji  Bek- 
h  name,  who  cut  off  a  sleeve  of  his  fur  mantle  and 
617 
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gave  It  them  as  a  token  ;  whence  was  derived  the  fur  cap 
that  remained  their  dittinguithing  characteristic.  Thit 
irregular  Infantry  long  remained  the  chief  military 
strength  of  the  empire,  and  formed  a  kind  of  warlike  re- 
public within  its  limits.  It  was  long  supplied  chiefly  by 
the  capture  of  young  Christian  slaves ;  and  when  under 
Mohammed  Iv.it  began  to  be  recruited  principally  from 
the  children  of  the  soldiers  themselves,  its  power  and 
importance  gave  signs  of  decay.  Each  regiment  or  oda 
of  the  Janizaries  bad  its  own  soup  kettle,  which,  in  pro- 
a  sort  of  prescriptive  sanctity,  and 
as  It  were,  the  chief  standard  of  the  regiment ; 
and  the  officers  and  other  military  functionaries  drew 
their  titles  from  their  various  supposed  employments  as 
cooks  or  kitchen  servants.  The  militia  of  the  Janizaries 
continued  to  retain  a  great  Influence  in  the  empire  itself 
long  after  it  had  ceased  to  be  serviceable  in  the  field 
against  the  armies  of  modern  Europe.  They  controlled 
the  sultans  themselves,  and,  as  it  is  alleged,  presented  a 
seriout  obstacle  to  all  improvement,  until  in  the  year 
1R26  the  late  sultan,  on  the  occasion  of  a  mutiny,  dis- 
solved the  whole  corps,  after  a  bloody  struggle  in  his 
capital  in  which  20,000  of  them  were  said  to  have  perished  ; 
but  the  number  is  now  thought  to  have  been  exaggerated. 
There  was  an  official  publication  relating  to  the  destruc- 
tion of  the  Janizaries,  which  was  translated  into  French 
(Parlt,  1833).  See  also  Walsh's  Residence  at  Constant i- 
noplc  ;  Duval,  Deux  Annies  a  Const.  (I82H) ;  Quarterly 
Review,  vol.  xli. ;  and  Ed.  Rev.  vol.1.?  Slade's  Travels 
in  Germany,  Turkey,  tfc.  (1840). 

J  A'NSEN  ISTS.  A  denomination  of  Roman  Catholics 
in  France,  who  followed  the  opinions  of  Jansen,  bishop 
of  Ypres,  and  formed  a  considerable  party  In  the  latter 
half  of  the  17th  century.  The  Jansenists  were  Calvin- 
lstic  in  many  of  their  scntimcntt.  and  in  several  respect* 
approximated  to  the  Reformed  opinions.  They  did  not, 
however,  separate  themselves  from  the  Catholic  church  ; 
nor  did  they  long  survive  the  decree  of  Alexander  VII., 
by  which  certain  proportions  extracted  from  their  writ  - 
ings are  condemned  as  heretical.  The  Jansenists  are 
chiefly  celebrated  for  the  contest  they  maintained  with 
the  Jesuists,  by  whom  they  were  at  last  overcome,  and 
subjected  to  the  enmity  both  of  Louis  XIV.  and  the 
Pope.  (Sec  Leclerc,  Bibi.  Unit,  vol.xlv. ;  Racine,  His- 
toire  du  Port  Royal ;  Fontaine,  Mimoirts  four  servir  d 
I' Hist,  du  P.  R.  ;  Saint  Simon' $  Memoirs;  Palmer, 
Essays  on  the  Church,  1.  320.  Ac;  liallam  on  the  Litc- 
>  <. in rr  of  Europe,  vol.  ill. ;  Schrokh.  Kirchengeschichte, 
sot  der  Reformation,  parti  lv.  and  \  ii. ;  Mosheim,  trans- 
lation, ed.  1790,  vol.  v.  208.  Ac.) 

JANTHPNA.  (Gr.  <«»fl»»,  violet  colour.)  A  genus  of 
Gastropod  on*  Testaceous  Mollutkt,  to  denominated  ou 
account  of  the  beautiful  violet  colour  of  the  thell.  There 
are  but  a  few  specie*  of  this  genus  known,  all  of  which  aru 
marine,  and  are  generally  met  with  floating  on  the  sur- 
face of  the  ocean  in  warm  and  tropical  latitudes.  '1  ho 
shell,  as  In  all  floating  pelagic  Testacea,  is  light  and  fragile, 

of  the  most  common  species 
this  relation  of  the 
of  existence  of  the  animal, 
each  species  also  possesses  a  peculiar  organ,  by  which  it 
can.  as  It  were,  suspend  Itself  to  the  i 
and  which  has  not  hitherto  been  observed  In  any  other 
molluscous  specie* :  this  organ  consists  of  a  congeries  of 
transparent  vetlclet  filled  with  air,  the  parietcs  of  the 
bubble-like  cells  being  composed  of  a  thin  colourless 
condensed  mucus,  and  the  whole  being  attached  to  the 
posterior  part  of  the  foot.  On  account  of  this  place  of 
attachment,  the  vesicular  float  has  been  regarded  as  the 
analogue  of  the  operculum,  which  otherwise  is  wanting  ; 
but  there  Is  an  Important  difference  connected  with  the 
float,  vis.  tin-  power  which  the  animal  has,  and  frequently 
exercises,  of  detaching  and  reproducing  It  at  will.  Thus 
the  mucous  air-vesicles  are  cast  off  when  the  animal  desires 
to  sink  :  they  are  also  made  subservient  to  the  reproduc 
tive  economy  of  the  janthlna,  which  attaches  its  egg- 
cells  to  the  under  surface  of  the  float,  and  when  it  is  thus 
laden  casts  it  off.  By  this  means  the  ova  are  preserved 
In  a  situation  where  they  may  best  receive  the  full  in- 
of  heat  and  light ;  and  the  power  which  the  parent 
of  reproducing  Its  float  obviates  the  incouveni- 
would  otherwise  result  from  this  contribution 


whence  the  specific  name 
(Janthina  fragilit);  but 
thell  to  the  habits  and  sph< 


to  the  well-being  of  its  offspring.  The  following  is  the 
process  by  which  the  janthlna  ha* 


I  H*»  *!  i  ot  >scr  VIM  I  t '  * 

pair  amutllatlon  purposely  made  in  its  float: —The  loot 

two  thirds  of  that  part  rose  above  the  surface  of  tho 
water;  it  was  then  expanded  to  the  uttermost,  and 
thrown  back  upon  the  water,  like  the  foot  of  a  Lvmnea 
when  it  begins  to  swim  ;  it  next  became  contracted*  at  the 
edges,  and  was  formed  Into  the  shape  of  a  hood,  enclosing 
a  globule  of  air,  which  was  slowly  applied  to  the  extremity 
of  the  float:  tbero  was  now  a  vibratory  movement 
throughout  the  foot,  and  when  it  was  again  thrown  back 
to  renew  the  process  the  globule  was  found  inclosed  in 
its  newly  made  envelope.  From  this  it  results  that  tho 
membrane  inclosing  the  cells  is  secreted  by  the  foot,  and 


Digitized  by  Google 


JANUARY. 

that  there  If  no  attachment  between  the  float  and  the 
animal  other  than  that  arising  from  the  nice  adaptation 
and  adjustment  of  the  adjoining  surfaces. 

The  genus  Janthina  belongs  to  the  Pcctinlbranchiatc 


order  of  Gastropods  ;  the  branchial  cavity  is  capacious, 
and  contains  two  pectinated  gill*.  ^Cuvler^places  the 


to 

The  first  mon 


of  the  year, 


r.    l(r  i 


the  name  is  derived  from  Janus,  a  Roman  divinity ;  by 
others  from  janua,  a  gait.  The  months  of  January  and 
February  were  inserted  in  the  Roman  year  by  Sums 
Pompilius.  The  Roman  feast  of  the  kalends  of  January 
seems  to  have  been  converted  in  the  6th  century  Into 
the  Christian  festival  of  the  circumcision.  (Ueugnot, 
Dettr.  du  Paganutne  en  Occident,  vol.  li.) 

J  A'N  US.  A  Latin  deity,  originally  the  same  as  the  sun. 
He  was  represented  with  two  faces  looking  opposite  ways, 
and  holding  a  key  In  one  hand  and  a  staff  in  the  other. 
He  presided  over  the  commencement  of  all  undertakings, 
whence  the  first  month  in  the  year  was  named  after  him. 
His  temple  at  Rome  was  kept  open  In  the  time  of  war, 
and  shut  In  peace.  The  warlike  disposition  of  the  Ro- 
mans is  manifest  from  the  fact  that  this  temple  was  only 
shut  six  times  in  BOO  years:  viz.  once  in  the  reign  of 
Numa  ;  at  the  conclusion  of  the  first  Punic  war;  thrice 
in  the  reign  of  Augustus  ;  and  once  again  under  Nero. 

JAPA'NNING.  The  art  of  covering  paper,  wood,  or 
metal  w  ith  a  thick  coat  of  a  hard  brilliant  varnish  :  it 
originated  in  Japan,  whence  articles  so  prepared  were 
first  brought  to  Europe.  The  material,  if  of  wood  or 
papier-machce,  is  first  tiled,  polished,  and  varnished  ; 
it  is  then  coloured,  or  painted  in  various  devices,  and  af- 
terwards covered  with  a  highly  transparent  varnish  or 
lacquer,  which  is  ultimately  dried  at  a  high  temperature 
and  carefully  polished. 

JA'RGOON.  In  Mineralogy,  one  of  the  varieties  of 
zircon. 

JARL.  A  word  of  Scandinavian  extraction,  signifying 
noble ;  applied  iii  tin'  early  history  of  tin-  sjorthem  Euro- 
pean kingdoms  to  the  lieutenants  or  governors  appointed 
over  each  province.  It  appears  to  bear  considerable  ana- 
logy to  the  English  earl  (quod  vide). 

JASMINA'CE£).  (Jasminum,  one  of  the  genera.) 
A  small  natural  order  of  Exogenous  plants,  with  mo- 
nopetalous  dtandrous  flowers  of  a  regular  figure.  It 
contains  few  species,  chiefly  inhabiting  the  warmer  parts 
of  the  world.  The  only  plants  of  any  interest  are  the 
jasmines,  well  known  for  their  fragrance. 

JA'Sl'ER.    A  siliceous  mineral  of  various  colours ; 
sometimes  spotted,  banded,  or  variegated.  It  takes  a  fine 
polbh,  and  the  variety  and 
it  useful  in  the  ornamental 

JAC'NDICE.   Addj*™»<j  characterUed^by  a  yellow 

loss  of  appetite,  dyspeptic  symptoms,  vomiting, 
taste  In  the  mouth,  and  generally  pain  In  the  region  of 
the  liver.  It  is  apparently  caused  either  by  obstruction 
of  the  duct  that  conveys  the  bile  into  the  intestine  by  a 
gall  stone  •  or  by  a  morbid  and  viscid  state  of  the  bile,  which 
prevents  its  flowing  freely ;  or  by  spasm  of  the  gall  ducts, 
or  by  some  accidental  pressure :  the  consequence  is  that 
the  bile,  instead  of  passing  off  by  the  bowels,  Is  absorbed 
Into  the  blood,  ami  becomes  visible  upon  the  skin,  and 
especially  In  the  mure  delicate  vessels.  It  U  an  occa- 
sional consequence  of  pregnancy.  It  sometimes  affects 
infants  soon  after  birth  ;  in  which  case  It  usually  goes  off 
in  a  few  days,  aided  by  gentle  aperients.  The  most  com- 
mon cases  of  jaundice  arc  probably  occasioned  by  viscidity 
of  bile.  Aperients  and  small  doses  of  blue  pill,  with  tonics, 
are  the  most  essential  remedies  ;  and  where  It  ensues  in 
sedentary  habits,  moderate  walking  and  horse  exercise  ' 
are  requisite.  It  is  often  a  protracted  and  troublesome 
complaint,  and  then  indicative  of  structural  derangement. 
Jaundice  from  gall  stones  is  often  attended  by  excruci- 
ating pain  and  vomiting,  owing  to  the  passage  of  the 
stone.  Opiates  and  such  remedies  as  allay  the  irritability 
of  the  stomach  aro  to  be  had  recourse  to,  and  the  warm 
Inth  is  useful.  It  is  the  beneficial  Influence  of  saline 
aperients  and  diluents  in  this  disorder,  that  has  given 
celebrity  to  the  waters  of  Cheltenham  and  similar  ral- 


JA'VELIN.  (Fr.  javeline.)  A  sort  of  spear  or  mis- 
sile, anciently  used  both  by  horse  and  foot  soldiers.  It 
was  about  five  feet  long,  with  an  iron  head  hooked  and 
jagged  at  the  end.  The  pilum  of  the  Romans  was  of 
this  description. 

JAY.  The  native  bird  to  called  is  a  species  of  the  genus 
Gar  ruins,  separated  by  Curler  from  the  genus  Cornu  of 
Linnaeus  on  account  of  the  weaker  mandibles  termi- 
nating in  a  sudden  and  nearly  equal  curve.  The  tail  is 
cuneiform,  not  long ;  and  the  slender  feathers  of  the 
forehead  can  be  erected  like  a  crest.  The  common  jay 
(  Ctnrpus  glandarius.  Linn . )  nidificates  in  woods,  andbuilds 
a  simple  nest  of  sticks  and  slender  twigs ;  the  female  lays 
five  or  six  eggs,  of  a  greyish  ash-colour  mixed  with  green, 
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and  faintly  spotted  with  brown.   The  young 
with  the  parents  till  the  f  ' 
parate  to  form  new  pairs. 

JEERS.  Strong  taeUcs  ! 
lower  VTirtl a 

JE'FFERSONITE.   In  Mineralogy,  a  i 
roxene.   It  is  found  In  New  Jersey. 

JEHCVAH.  The  name  by  which  the  Deity  is  re- 
presented in  the  Hebrew  Scriptures ;  in  which  languag- 
it  signifies  the  Seff-rri$tcnt,  the  /  Am.  The  word  Itself 
was  held  in  peculiar  veneration  by  the  Jews,  who  never 
allowed  themselves  to  pronounce  it  In  the  reading  of  their 
sacred  books,  but  substituted  for  it  wherever  it  occurred 
the  term  Adonai,  or  Lord.  This  practice  is  maintained 
even  to  this  day ;  nor  will  they  write  the  word  in  perfect 
11  "brew  letters.  And  agreeably  to  this  scruple  they  have 
left  the  word  Jehovah  imperfectly  written  over  the  beau- 
tiful altar-piece  In  the  recently-erected  synagogue  in  St. 
Heleu's  Place  ;  making  it  to  resemble  that  word,  but  in 
reality  to  signify  the  Beloved. 

JEJU'NUM.  (Lat.jcjunus,rmp/t/.)  The  second  di- 
vision °^ie  smalHtnesiincs  ;  so  termed 

so. 

JELLY.   See  GraATifl. 

JERBOA.   See  Diet's  and  HELaafYS. 

JE'SUATES  OF  SAINT  JEROME, 
order,  founded  in  1363  by  Giovanni 
of  extremely  ascetic  habits  in  iU  origin.  It 
by  Clement  IX.  In  1668. 

JE'SUITES  DE  ROBE;  applied  to 
of  high  rank  bound  to  the  order  of  Jesuits  by  vows  of 
obedience,  without,  however,  having  taken  the  spiritual 
vow. 

JE'SUITS.  or  THE  SOCIETY  OF  JKSUS.  The 
most  celebrated  of  all  the  Romish  religious  order* ; 
founded  by  Ignatius  I^oyola,  a  Spaniard,  in  the  year  law, 
when  he,  with  Francis  Xavier  and  four  or  five  other 
students  at  the  University  of  Paris,  bound  themselves  to 
undertake  the  conversion  of  unbelievers.  The  first  prin- 
ciple of  the  society  which  was  then  formed  was  implicit 
submission  to  the  commands  of  the  Holy  See :  in  consi- 
deration of  which  their  order  was  confirmed  in  1 V40  by 
Pius  1 1 1 . ;  and  from  that  time  to  Uie  present,  though  with 
many  alternations  of  success  and  reverse,  the  Jesuits  have 
been  one  of  the  main  bulwarks  of  the  authority  of  I  Inl- 
and have  exercised  immense  influence  in  the  destinies  of 
the  Christian  world.  Tho  seal  which  they  manifested 
at  the  period  immediately  succeeding  the  Reformation, 
when  the  Dominicans  and  other  orders  which  had  been 
founded  on  similar  principles,  and  had  faithfully  executed 
their  mission  for  many  ages",  had  degenerated  into  luxury 
and  indifference,  secured  for  them  the  favour  of  the  so- 
vereigns and  other  political  partisans  of  Rome.  Tlx -y 
soon  became  installed  in  the  confessionals  of  all  the 
Catholic  kings  of  Europe,  and  throughout  the  16th  and 
following  century  were  in  fact  the  directors  of  their 
counsels  and  the  rulers  of  their  subjects. 

In  Protectant  countries  they  acted  as  the  emissary 
and  spies  of  tho  Pope  ;  and  in  England,  where  early  in 
Elisabeth's  reign  their  landing  upon  our  shores  »aJ 
made  a  capital  crime,  they  persevered  nevertheless  in 
keeping  alive  the  spirit  or  Roman  Catholicism  among 
the  harassed  remnant  of  the  old  faith ;  and  passed  and 
repassed  the  channel  rear  after  year,  devoting  their  lives 
with  almost  a  certainty  of  eventually  suffering,  to  the 
maintenance  of  an  illegal,  and  often  a  treasonable,  corre- 
spondence with  the  court  of  Rome  and  the  enemies  of 
the  queen's  government.  At  the  same  time  another  di- 
vision of  their  numerous  body  employed  themselves  with 
the  most  undaunted  energy,  and  with  an  apparent  suecwi 
such  as  has  never  crowned  the  efforts  of  any  other  mission- 
aries, in  converting  the  heathens  of  Asia  and  America. 
St.  Francis  Xavier,  the  Apostle,  as  he  Is  called,  of  the 
Indies,  planted  Christianity  in  Hindostan  and  Japan ;  and 
Ricci  introduced  it  Into  China.  In  the  course  of  a  few 
years  the  numbers  of  professing  Christians  In  these  coun- 
tries became  ven  large;  although  it  cannot  he  den-! 
both  that  the  means  which  the  missionaries  took  to  in- 
crease  the  number  of  their  conversions  were  little  :n 
accordance  with  the  spirit  of  their  religion,  and  that  the 
form  of  Christianity  w*bich  they  allowed  to  be  propagated 
was  more  degraded  and  Idolatrous  than  that  of  Rome  itself. 
It  should  be  remarked,  however,  that  the  great  secret  oi 
their  success  seems  to  have  been  the  address  with  which 
they  obtained  the  confidence  ol  the  ruling  powers.  '  ! 
Japan  and  China  they  became  the  intimate  advisers  of 
the  sovereign,  and  frequently  obtained  the  assistance  of 
the  civil  power  In  the  furtherance  of  their  missionary 
system. 

The  Jesuits  obtained  also,  throughout  Roman  Catholic 
Europe,  the  direction  of  the  education  of  youth  I  they 
founded  many  schools  and  colleges,  not  only  for  the  in- 
struction of  those  who  were  designed  for  members  of  their 
own  order,  but  for  that  of  the  upper  and  lower  classes 
generally,  in  the  education  of  both  of  which  they 
eminently  successful. 
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body,  the  Jesuits  differ  from  their  pre- 
inasmuch  as,  their  principle  being  to  conform 
k«  posoiMr  withttM  manner  i  <>t  tin-  age,  they  have 
■«•!••!•?•  -I  the  aiM.-rc  i'!iM-n,»:i(  (>  an. I  e\.  hisive 
U  character 


upon  which  all  earlier  order*  had 
their  claim*  to  uotoriety.  They  are  dirided 
•lasses  ;  of  which  only  the  printed  take  the 
i  of  poverty,  chastity,  and  obedience  to  their 
uoog  the  novices  are  frequently  enrolled 
stial  laymen,  as  was  Louis  XIV.  himself  in  his  lat- 
ter years  ;  and  this  is  one  of  the  means  which  the  order 
Kxs  employed  to  extend  its  efficiency  where  it  would  be 
lea*t  liable  to  observation.  The  Professed  are  of  several 
ranks,  the  whole  body  being  under  the  absolute  control 
of  the  General,  wbosc  abode  is  fixed  In  Rome,  and  whose 
council  consists  of  an  admunitor  and  five  assistants  or 
councillors,  who  represent  the  five  principal  Catholic 
states.  —  Italy,  Germany,  France,  Spain,  and  Port iig.il. 
To  Rome,  as  the  central  seat  of  the  order,  are  sent  monthly 
communications  from  the  superiors  of  the  different  pro- 
vinces through  which  its  members  are  distributed. 

has  conceded  to  the  Jesuits  greater  indul- 


gence than  even  to  laymen.  In  exempting  them  from  the 
religious  observances  which  are  enjoined  to  all  Roman 

to  the  religious  orders ;  and 
enabled  to  devote  so  great 
not  only  to  instruction,  but  to 
and  practice,  by  means  of 
they  have  insinuated  themselves  Into  the  con- 
and  the  concerns  or  the  laity.  They  are  remark- 
also  for  the  worldly  air  which  when  occasion  serves 
they  studiously  assume,  —  for  the  ease  with  which  they 
-  ;  •  n«e  u  ith  all  the  outward  app<  ir.iu.  >•  oi  thrtr  spiritual 
character  in  places  where  their  objects  seem  to  be  more 
attainable  by  a  differeut  behaviour  ;  and  they  have  been 
reproached  at  all  times  with  allowing  themselves  on  the 
same  principle  to  make  use  of  mental  reservations  and 
other  pious  /frauds  in  pursuance  of  the  peculiar  ends  of 
their  society.  Hence,  even  when  their  influence  In  Eu 
inapt  was  at  its  height,  great  distrust  was  manifested 
towards  them  in  many  quarters.  In  France  they  were 
supposed  to  be  implicated  in  the  plots  by  which  Henry  III. 
fell,  and  the  life  of  Henry  IV.  was  attempted,  and  were 
it,  lo.«l  banished  from  that  country  by  royal  decree  before 
Che  end  of  the  16th  century:  they  were  re-admitted. 

continued  In  the  enjoyment  of  their  full 


in  spite  of  the  strong  opposition  of  the  Jan- 
XIV. 


in  the  reign  of  Louis  Xtv.     incy  were 
in  the  course  of  the  l*th  century,  from  Fran 

\\lTi^^t^l£%TS  decreed  ' 
t  XIV.  Issued  a  bull  py  which  lie  decreed 


They 


ba- 
Franee, 

Jecd'the* 

of  the  order.  The  invitation,  however, 
II.  Into  Russia,  and  the  favour  of  the  suc- 
cessor of  Clement,  restored  them  tn  some  degree  ;  and 
they  still  exist  and  exercise  considerable  Influence  in 
Italy  and  Spain.  From  Russia  they  are  at  the  present 
moment  entirely  banished ;  nor  has  Portugal  re-aumlttcd 
them  since  their  expulsion  in  1759.  In  France  and  Ger- 
many their  presence  appears  to  be  connived  at,  though 
(hey  hare  never  formally  been  allowed  to  re-establish 
themselves  in  those  countries.  In  Kngland  they  have 
been  allowed  to  found  and  maintain  the  Roman  Catholic 
college  at  Stonyhurst,  and  their  numbers  In  Ireland  are 
supposed  to  be  considerable.  Uy  the  Roman  Catholic 
Belief  Bill,  uatural-born  Jesuits  resident  In  the  United 
Kingdom  are  required  to  register  themselves  with  the 
clerk  of  the  peace  In  every  county  :  foreigners  must  pro- 
vide themselves  with  licences  from  a  secretary  of  state. 

The  history  of  the  order  of  Jesus  has  often  been  writ- 
ten ;  but  with  so  much  exaggeration  both  of 

,  that  it  Is  difficult  to  point  out  a  fair 


It  down  to  the  end  of  the  16th  century.  OrLindi  and  Sac 
cheUssHutary  of  the  Jesuit*  was  proscribed  by  the  par- 
lement  of  Paris  ;  a  &th  part  was  added  to  it  by  Sourency. 
Coudrette,  one  of  the  order,  publithed  a  history  of  it  just 
before  its  dispersion,  6  vols.  l2mo.,  with  Supplement, 
1761-4.  D'Alembert  published  an  account  of  the  destruc- 
tion of  the  order  in  France,  176A.  See  also  Georget's 
Memotres,  Paris,  1817.  The  celebrated  Uttres  Provin- 
ciates of  Pascal  contain  a  powerful  exposure  of  the  er- 
rors of  the  casuistical  theologians  of  the  16th  and  17th 
centuries,  of  whom  a  large  proportion  were  Jesuits.  (See 
ilso  Moshehn, tmn»\.  (ed.  l?90),lv.lM.)  The  voluminous 
French  collection,  entitled  Soutvtles  Ecclesiastiques,  con- 
tinued from  the  reign  of  Louis  XIV.  to  the  Revolution, 
was  under  the  management  of  JansenisU,  and  contains 
every  charge  which  hostility  could  suggest  against  the 
Jesuits.  Hankc's  History  of  the  Paws  of  the  16/*  and 
Mth  Centuries  contains  much  valuable  matter  relative  to 
that  period. 

JESUITS'  BARK.  5cr Cinchona, or  Pant ti*nB»*k. 

^JEtTvF  At"  Tr V7a  foSr^htenThrowi  ud  water 
to  some  height  in  the  air.    According  to  the 
hydrostatics,  the  velocity  with  which  water  issues 
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an  orifice  is  equal  to  that  which  would  be  acquired  by  a 
heavy  body  in  falling  through  a  height  equal  to  the  dif- 
ference between  the  levels  of  the  orifice  and  the  fountain 
head  ;  whence.  If  the  resistance  of  the  air  and  other  im- 
pediments were  removed,  the  height  of  the  Jet  would  be 
equal  to  that  of  the  surface  of  the  reservoir.  Among  the 
causes  which  prevent  the  jet  from  obtaining  the  height 
which  theory  assigns  to  it.  the  following  are  the  prin- 
cipal:—1st,  The  resistance  ol  the  air.  which  is  propor- 
tional nearly  to  the  square  of  the  velocity,  ad,  The  fric- 
tion against  the  sides  of  the  pipe  and  the  oritu  r  through 
which  the  water  issues.  3d,  The  velocity  of  the  particles 
diminishing  at  every  instant  as  they  ascend,  the  lower 
particles  of  the  ascending  column  press  against  those 
next  above  them  ;  and  the  pressure  being  by  the  nature  of 
fluids  communicated  in  all  directions,  the  consequence  is 
that  the  column  It  enlarged  and  proportionally  short- 
ened. 4th,  The  water  at  the  top  of  the  jet  does  not  fall 
off  instantaneously  when  its  velocity  Is  destroyed  ;  it  rests 
for  a  moment  at  the  top  of  the  column,  where  its  weight 
opposes  an  obstacle  to  the  particles  next  succeeding, 
which  retards  their  velocity,  and  this  retardation  is  com- 
municated to  the  whole  column.  This  last  obstacle  may 
be  avoided  by  slightly  Inclining  the  jet  from  the  vertical  ; 
and  it  is  found  by  experience  that  a  jet  so  Inclined  plays 
higher  than  one  quite  upright,  though  the  effect  is  there- 
by rendered  less  pleasing.  It  is  necessary  that  the  di- 
ameter of  the  adjutage  or  orifice  be  considerably  le*s 
than  that  of  the  pipe.  ( See  Desagulier's  Experimental 
Philosophy  ;  Manotte.  Movement  des  Eaux.  ) 

JE'TERUS.  A  disease  of  plants,  where  the  system 
becomes  affected  with  a  general  yellowness. 

JEWS'  HA  HP.  An  Instrument  of  metal,  with  a  flex- 
iblo  vibratory  thin  metal  tongue  fixed  to  Its  circular 
base  ;  on  w  hich  tongue  the  breath,  acting  in  different  de- 
grees of  force,  produces  something  like  a  modulated  air. 

Shaped  thus,  I  .    The  outer  bars  are  placed  be- 

tween the  teeth,  and  the  central  piece  or  tongue  is  set  in 
vibration  by  the  action  of  the  fingers. 

JEW  STONE.  The  fossil  spine  of  a  large  egg-shaped 
echinus. 

JE'ZIDS.  or  DA'VASIN.  A  sect  of  religionists,  long 
settled  In  the  mountainous  country  near  Mosul :  said  to 
be  disciples  of  Yezid  Ben  Anisa,  a  Mohammedan  doctor. 
Their  religion,  however,  is  said  to  be  a  mixture  of  the 
ancient  Manichean  belief  of  those  regions  with  the  tenets 
of  Mohammedanism  and  Zendism.  They  appear  to  bo 
with  the  Christians  than  with  the  r 
,  by  whom  they  are  characterised 
shippers  of  the  Devil  (Arab.  Scheitan).  whose  name,  It  is 
said,  no  threats  of  punishment  will  force  them  to  pro- 
nounce, and  whom  tncy  only  mention  by  periphrases,  as 
'*  the  great  sheikh,"  or  "  he  whom  you  know  of."  They 
live  in  villages,  huts,  and  tents,  and  arc  dreaded  for  their 
ferocity  and  robber-like  habits.  They  are  noticed  at 
length  in  a  preliminary  dissertation  to  Syleestre  de  Sacy's 
Description  du  Pachalik  de  Bagdad,  I  MOD  ;  said  to  be  the 
work  of  Father  Garzoni,  who  was  eighteen  years  a  mis- 
sionary In  Kurdistan.  (See  the  art.  Jetiden  "  in  Ersch 
and  ii ruber's  EncycloptcdiaA 

JIB.  A  large  triangular  sail,  between  the  fore-topmast 
head  and  the  boom  (thence  called  jib-boom),  which  pro- 
jects beyond  the  bowsprit. 

The  effect  of  this  sail  would  seem  to  be  to  lift  the 
ship's  head  ;  yet  seamen  find  that  as  the  wind  freshens  ft 
causes  the  ship,  on  the  contrary,  to  plunge,  and  they 
either  ease  it  in  (along  the  boom),  or  haul  it  down.  This 
anomalous  effect  may  be  explained  as  follows  :  — 

Let  *  and  z  be  the  horizontal  and  vertical  co-ordinates 
of  the  centre  of  cflbrt,  the  centre  of  gravity  of  the  vessel 
being  the  origin  :  let  P  be  the  resultant  of  the  pressures 
on  the  sail.  This  may  obviously  be  resolved  into  three: 
I  the  direct  effort  along  x,  X  the  lateral  effort  along  y, 
and  <  the  vertical  effort  in  x.  The  moment  to  raise  the 
bow  Is  —  If  x  i  exceed  x  e,  the  effect  is  negative, 
or  tends  to  depress  the  bow.  In  all  vessels  x  >  z,  also 
i  >  K  generally  ;  henco  the  effect  is  not  so  decided  as  it 
may  appear  at  first  to  be. 

Lett  be  the  angle  which  P  makes  with  the  horizon, 
and  t)  be  the  angle  between  x  and  the  horizontal  pro- 
jection of  P;  then  | — P  sin.  i,  and  I  —  P  cos.  i  cos.  f :  hence 
the  effect  is 

P  (x  sin.  i  —  z  cos.  i  cos.  t)). 

When  the  wind  is  aft,  $  —  0,  and  i  •»  90  —  sj  (the  in- 
clination of  the  jib-stay  to  the  horizon  nearly) ;  and  tho 


P  (x  cos.  «  —  z  tin.  a), 
which,  as  «  ma  45°,  is  positive  or  lifting. 

When  the  wind  blows  fresh,  the  vessel  being  close, 
hauled  and  heeling  over,  the  stay  sags  to  leeward  ;  and  the 
after- leech  being  also  slacker  than  the  foot,  the  resultant 
P  may  become  horizontal,  or  i  =  0,  or  even  negative ;  in 
which  last  case  the  effect  Is 

—  P  (x  sin.  i  +  x  cot.  i  cot.  *)) 
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JIB  DOOR. 

which  ft  altogether  depressing.  If  now  the  jib  be  eased 
iu,  m  and  s  are  diminished.  Hence,  in  general,  the 
plunging  effort  of  the  jib  is  owing  to  the  heeling  of  the 
•hip.  and  to  the  »heet  being  too  flat  aft.  The  like  rea- 
soning obviously  applies  to  staysails. 

JIB  DOOR.  (Derivation  uncertain.)  In  Architec- 
ture, a  door  so  constructed  that  it  stands  flush  with  the 
adjoining  face  of  the  wall  on  both  sides,  and  without 
dressings  or  architraves.  Thus  It  appear*  part  ol  the 
wall,  the  intention  being  to  conceal  even  the  appearance 
of  a  door. 

JO'GGLED  JOINTS.  In  Architecture,  the  joints  of 
■tones  or  other  masses  indented  in  such  a  way  that  the 
adjacent  stones  fitting  into  the  indentations,  they  are  pre- 
vented from  being  pushed  away  from  each  other  by  any 
force  perpendicular  to  the  pressures  by  which  tbey  are 
thus  held  together. 

JO'GGLE  PIECE.  (Perhaps  from  joug.  a  yoke.)  In 
Architecture,  a  truss  post  whose  shoulders  and  sockets 
receive  the  lower  ends  of  the  struts. 

JOHN  BULL,  the  well-known  collective  name  of  the 
English  nation,  was  first  used  in  Arbuthnot's  satire,  The 
Hittory  of  John  Bull,  usually  published  in  Swift's  works  , 
in  which  the  French  arc  designated  as  Lewis  Baboon,  the 
Dutch  as  Nicholas  Frog,  Ac. 

JOl'NEBY.  (Fr.  joindre.)  In  Architecture,  the  art 
of  framing  wood-work  for  the  finishing  of  houses,  such  as 
doors,  sashes,  shutters,  Ac.  The  term  Carpentry  is  ap- 
plied to  the  rough  timbering,  in  which  the  only  tools 
used  are  the  axe.  adie,  chisel,  and  saw. 
JOINT  STOCK  COMPANY.  In  Mercantile  Law.  a 
rshlp  consisting  of  a  Urge  number  of  members, 
rights  and  liabilities  are  defined  by 


■  certain  peculiar 


JUDICIUM  DEI. 

JO'LLY-BOAT.  Sere  Yawl. 

JOC'BNAL.  (Ital.  giornale,  i.e.  diumale.)  Strictly 
a  record  or  account  of  dally  occurrences.  It  is  more  ex- 
tensively employed  to  signify  a  narrative,  periodically  or 
occasionally  published,  of  the  transactions  of  a  society  Jbcc.i 
as  by  ourselves  In  the  phrase  "  Journals  of  the  Houses  of 
Parliament,"  Ac.  It  is  also  used  as  synonymous  with 
Magazine,  or  other  periodical  publications  of  that  class. 

JU'BA.  (Lat.awMifSf.)  The  long  and  thick-set  hairs 
wnu. ii  auorn  me  noes,  ciiesl. 


drupeds. 
JUB1L 


or  spine  of 


in  an  instrument  termed  a  deed  of  settlement,  and  here- 
tofore in  an  act  of  parliament  passed  for  the  purpose ; 
but  now.  by  4  &  5  W.  4.  c.  94.,  the  king  is  enabled  to  grant 
tin-  necessary  powers  by  litter-,  patent.  The  deed  con- 
•titutes  trustees,  directors,  and  other  officers ;  contains 
the  necessary  covenants ;  limits  the  number  of  snares,  Ac; 
and  details  the  rules  to  be  adopted  in  the  management  of 
of  the  concern.  By  a  clause  contained  in  this  instrument 
the  shares  are  rendered  transferable  by  each  partner  with- 
out the  consent  of  the  other  shareholders,  subject,  in  ge- 
neral, to  the  approbation  ol  the  directors.  The  act  of 
parliament,  or  letters  patent,  enables  the  company  to  sue 
and  be  sued  in  the  name  of  its  secretary  or  other  officer, 
Ac.  It  concludes  with  the  customary  proviso,  that  nothing 
therein  contained  shall  bo  construed  to  incorporate  the 
partnership. 

JOINT  TE'NANCY,  in  Law,  Is  where  lands  and  te- 
nements are  granted  to  two  or  more  persons  to  hold  in  fee- 
simple,  fee-tail,  for  life,  for  years,  or  at  will.  It  is  created 
by  particular  words  in  a  deed  or  devise.  Its  properties 
are  said  to  be  unity  of  interest,  of  title,  of  time,  and  of 
possession  ;  and  it  Is  subject  to  the  right  of  survivorship 
In  the  case  of  estates  for  life.  Joint  tenancy  may  be  se- 
vered by  partition,  or  by  the  alienation  ofany  party.  Per- 
sonal chattels  may  be  the  subjects  of  a  joint  tenancy. 

JOPNTUBE.  In  Law,  a  settlement  of  lands  and  te- 
nements made  on  a  woman  in  consideration  of  marriage : 
ordinarily  an  estate  Tor  life.  A  jointure  was  made  a  bar 
of  dower,  if  granted  with  certain  requisites,  by  27  H.  8. 
c.  10.   See  M  mi  in  age.  Law  or. 

JOISTS.  (Fr.  joindre.)  In  Architecture,  the  timbers 
of  a  floor  whereto  the  boards  or  laths  for  the  ceiling  are 
nailed.    They  either  rest  on  the  walls  or  on  girders,  or 
sometimes  on  both. 
Where  only  one  tier  of  joists  is  used,  it  is  called  single 

(I.)   flooring  (fig.  I.),  AAA  being  the 

/  ?   joists;  and  in  this  sort  of  flooring 

f™  .  .  ,  j  j ,  such  joists  should  not  exceed  six- 
teen feet  in  length  or  bearing,  and 
even  when  the  length  Is  more  than 
eight  feet  they  should  have  stiffening 

it  is  called  double 
flooring  (flg.  2.)  ; 
in  which  A  A  are 
called  floor  or 
bridging  Joists,  B  B 
the  linden,  CCC 


to  prevent  torsion. 
ta  two  sets  of 
(2> 


Jl'HlI.A'TE.  (Lat.  rejoice.)  A  name  given  to  the 
third  Sunday  after  Easter  ;  so  called  because  In  the  pri- 
mitive church  divine  service  was  commenced  with  the 
words  of  the  66th  Psalm,  "  Jubilate  Deo,  omnes  terras," 
—  "  Sine  to  the  Lord,  all  ye  lands." 

JU'BILEK  ( Lat.  jubilo.  Irejoict.)  The  name  given 
among  the  Jews  to  the  grand  sabbatical  year,  which  was 
celebrated  after  every  seven  septennaries  of  year* :  whether 
every  forty-ninth  or  fiftieth  year  is  still  a  question  anions 
the  learned.  The  institution  of  this  festival  is  recorded 
in  Lev.  xxv.  8—17.  This  was  a  year  of  general  release 
not  only  of  all  debts,  like  the  common  sabluitical  year, 
but  of  all  slaves,  and  of  lands  and  possessions  which  had 
been  alienated  from  their  original  owners.  It  has  been 
commonly  supposed  that  the  jubilee  was  intended  to  be 
typical  of  the  release  and  redemption  of  mankind  under 
the  Gospel  dispensation  :  and  it  was  with  this  idea  that 
Pope  Boniface  VIII.,  at  the  end  of  the  thirteenth  century, 
proclaimed  a  general  indulgence  to  all  Christians  who 
should  visit  the  tombs  of  the  Apostles  at  Borne  in  the 
secular  year  1300.  At  this  period  it  was  intended 
tliat^the  same  celebration  should  take  place  only  every 

nous  afflux'of  pilgrims  which  this  proclamation  brous-ht 
together,  and  the  gain  which  resulted  from  ft,  Clement  V  I. 
abridged  the  interval  to  fifty  years ;  and  the  solemnity 
then  received  the  name  of  the  jubilee  in  imitation  of  the 
Jewish  custom.  The  second  jubilee  was  accordingly  so- 
lemnized in  1350.  In  1389,  Urban  Y.  reduced  the  term 
to  thirty-three  years,  the  number  of  the  life  of  our  Saviour : 
it  was  raised  again  by  Nicholas  V.  to  fifty;  and  finally,  m 
1470,  fixed  by  Paul  II.  at  twenty- five  ;  and  the  jubilee  has 
ever  since  been  solemnized  every  quarter  of  a  century,  be- 
ginning on  Christmas  eve,  when  the  Pope  opens  with  great 
pomp  the  door  of  St.  Peter's,  closed  except  on  that  occa- 
sion. IMosheim's  Ere/.  Hist.,  Trans].,  en.  17*J0.  ili.  2ft3.  i 

JU'DAISM.  Attachments  to  the  rites  of  the  Jewish 
law.  The  JudaUing  spirit  of  many  of  the  early  Chris- 
tians Is  a  subject  or  observation  In  many  of  St.  Paul's 
Epistles  (especially  that  to  the  Galatians),  and  continued 
for  a  long  period  to  exercise  much  influence  on  the  cha- 
racter of  the  religion.  (See  Milman't  Hist,  of  Chiistian- 
ity.  vol.  i.  81.451.  Ac.) 

JU'DGES.  (Lat.  judex.)  Certain  supreme  magis- 
trates who  presided  over  the  Israelites  from  the  rime  of 
Joshua  to  the  reign  of  Saul,  a  period  of  about  330  years. 
They  were  so  called  because  they  formed  at  once  the 
civil  and  the  military  governors  of  the  people.  The 
nity  was  retained  for  fife,  though  it  was  not  always 

Jl7'DGMENT.  (Lat.  judicium.)  In  Law,  the  set 
of  the  law  pronounced  by;  the  court  upon  the  matter  con- 
tained In  the  record.  The  term  Judgment,  in  English 
legal  language,  is  restricted  to  the  decisions  of  a  court  of 
common  law :  those  of  a  court  of  equity  are  denominated 
decrees.  Judgments  are  said  to  be  of  four  sorts :— 1.  Judg- 
ments in  law  (on  demurrer,  where  the  farts  are  confessed 
upon  the  pleadings) ;  'i.  Judgments  In  fact  (on  the  verdict 
or  a  Jury);  3.  Judgments  by  confession  or  default,  i'.  e. 
where  both  facts  and  law  are  admitted  by  the  defendant ; 
4.  Judgments  on  a  nonsuit  or  retraxit,  where  both  fact  and 
law  are  admitted  bv  the  plaintiff,  who  thereupon  with- 
draws his  claim.  Judgments  are  also  said  to  be  either  inter- 
locutory, on  matter  arising  In  the  course  of  the  proceed- 
ing ;  or  final,  on  the  merits  of  the  case.  Judgments,  when 
obtained,  must  be  signed  by  the  proper  officer,  and  en- 
tered of  record,  without  which  they  arc  not  judjrments 


If  the  binding  joists  be  framed  Into  girders,  the 


then  properly  called  a 
double-framed  floor,  of 
which  the  subjoined  is  a 
diagram  (fig.  3.) ;  where- 
in A  Is  a  girder,  B  a 
binding  joist,  C  C  C  are 
bridging  joUts.  andDDD 
are  ceiling  joists,  E  being 
it  is  manifest  that  the 


the  floor  boards :  of  this  floor 
girders  are  the  main  support. 


Arrest  of  judgment  arises  from  error  appearing  upon  the 

mustn 

■  ,   ,      ■  . 

matter  of  form. 


face  of  the  record  ;  but  such  error  must  now  be,  generally 
speaking,  in  substantial  matter  of  law,  and  not  on  mere 


Ji/domewt.  in  Logic,  is  defined  to  be  the  second  of 
the  three  logical  operations  ot  the  mind.   It  is 


paring  together  two  of  the  not 
of  simple  apprehension,  and  p 
or  disagree  with  each  other. 


the, 


disagree 

either  affirmative  or  negative  ;  and  the  sut 
ment  arc  propositions,  which  are  expr 
agreement  or  disagreement  of  one  term  with  I 

Jc'domknt  In  the  Fine  Arts,  the  faculty  of  selecting 
that  w  hich  is  most  suitable  to  the  purpose. 

JU'DICA.  (Lat.JsMtgr.)  The  fifth  Sunday  after  Lent 
was  so  called,  because  the  primitive  church  began  the 
service  on  that  day  with  the  words  of  the  43d  Psalm, "  J  u- 
dlca  me,  Domlne." — "  Judge  me.  O  Lord." 

JUDPC1UM  DEI.   (Lat.  Judgment  of  God.)  ThJ 
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JUGAL  BONE. 

term  formerly  applied  to  all  extraordinary  trials  of  secret 

crimes,  as  those  by  arms,  single  combat,  ordeals,  Ac. ; 
la  v  bich  it  was  believed  that  Heaven  would  miraculously 
interfere  to  dear  the  innocent  and  confound  the  guilty. 
(  W  Ototn,  Qtsmtion.)  ^Full  particulars  of  the  cere- 

Dmeetnwe. 

JU'GAL  BONE.  (Lat.  jugrnn.  or  Gr.  C»<r#»,  a  poke. ) 
The  cheek  bone ;  so  called  because  it  has  a  yvke-Lke  ar- 
tictiUtion  to  the  bone  of  the  upper  jaw. 

J  U  LATA.   Two  heads  represented  upon  a  medal  side 
by  *iii<\  or  joining  each  other. 
JU'GGERNAUT.   See  VisHKU. 
JL'GGLERS.   (Fr  jongleurs./    A  general  denomi- 
is  who  practise  the  arts  of  leger- 
feats  of  uncommon  strength  or 
will  find  In  Reckman's  History  of 
and  curious  account  of  the  origin 
and  history  of  all  the  feats  of  this  kind  exhibited  both  in 
axK-i<-nt  and  modern  times. 

JUGLANDA'CE.'K.  (Juglans,  one  of  the  genera.) 
A  small  natural  order  of  Exogenous  trees,  distributed 
through  the  temperate  parts  of  North  America  and  Asia. 
The  common  walnut,  Juglans  regia,  Is  well  known  for  its 
agreeable  fruit,  and  the  useful  oil  it  yields  by  pressure. 
Hi.  k.>ry.  •»  very  elastic  kind  of  timlx  r,  i*  the  «<kmI  <>t 
Cory  a  aJba  ;  and  that  of  other  species,  especially  Juglans 
m*xra  and  regia,  is  valuable  for  cabinetmakers'  work 
and  iimilar  purposes. 

JL'GL'LAHS,  Jugvtares.  (Lat.)  The  name  under 
which  Ldnmeus  comprehended  all  those  fishes  which 
have  the  ventral  fins  anterior  to  the  pectorals. 

JU'GULAK  VEINS.  iLat.  jugulum,  the  throat.) 
The  veins  which  bring  the  blood  from  the  head,  descending 
the  tides  of  the  neck  :  they  are  divided  into  external 
internal.  By  their  union  with  the  subclavian  vein 
the  superior  vena  cava,  widt  h  terminates  in  ttie 
of  the  right  auricle  of  the  heart. 
J'GCLUM  ll^t.  the  throat.)  InMammalogy.lt 
is  restricted  to  the  fore-part  of  the  neck, w  hlch  intervenes 
between  the  throat  (gufa)  and  the  chest.  Tbe  fossa  Ju- 
guUris  i>  the  hollow  iu  front  of  the  sternum  at  the  base 
of  the  neck. 

JUJU'BE.  The  fruit  of  the  lthamnus  itzyphus :  it 
r ennobles  a  small  plum,  and  is  occasionally  used  as  a 
sweetmeat.  What  is  sold  under  the  name  of  jujube 
piste  professes  to  be  the  dried  jelly  of  this  fruit,  but 
is  in  fact  a  mixture  of  gum  arable  and  sugar  slightly 
colouri  d. 

JU'LIAN  JERA  The  commencement  of  a  period  In- 
vented to  correspond  with  the  cycles  of  the  Julian  year. 
It  coincides  with  the  710th  year  before  the  creation  of  the 
world,  according  to  common  chronology. 

JULIAN  CALENDAR.  The  civil  calendar  Intro- 
duced at  Home  by  Julius  ('mar,  and  used  by  all  the 
Christian  countries  of  Europe  till  it  was  reformed  by  Pope 
Gregory  XIII.  in  1  58*.  Before  the  time  of  Julius  Caesar 
the  Roman  year  was  lunisolar  ;  and  as  the  pontiffs,  who 
bad  a  discretionary  power  of  adjusting  the  calendar,  fol- 
lowed no  certain  rule  iu  their  intercalations,  but  sometimes 
inserted  a  greater  or  less  number  of  days  for  the  purpose 
oi  prolonging^  or^shorteninjj  ^the  period  of  a  particular 

or  the  course  of  the8  seasons,  and  the 
of  time  fell  into  great  confusion.  With  the 
the  astronomer  Sosigenes,  Ca?sar  fixed  the 
length  of  tbe  year  at  365J  days  ;  and  In  order  that 
the  year  should  always  commence  with  the  commence- 
ment of  a  day,  he  decreed  that  three  successive  years 
should  contain  365  days,  and  the  fourth  366,  and  so  on 
for  ever.  He  also  restored  the  vernal  equinox  to  the  23th 
of  March,  the  place  it  occupied  In  the  time  of  Numa:  and 
thus  fixed  the  correspondence  of  the  civil  year  with  the 
BjSJMOBsV 

In  distributing  the  days  of  the  year  among  the  twelve 
calendar  months,  Caesar  adopted  a  very  commodious  ar- 
rangement, which  unfortunately  was  not  long  suffered 
to  prevail,  tie  ordained  that  the  odd  months, vli.  the  first, 
third,  fifth,  seventh,  ninth,  and  eleventh,  should  have 
each  31  days,  and  the  even  months  30  days  ;  with  the  ex- 
ception of  February,  which  in  common  years  should  have 
only  'JO.  but  in  the  intercalary  years  30  days.  This  was 
as  umple  and  natural  a  disposition  as,  perhaps,  it  is  pos- 
sible to  make;  but  the  whole  arrangement  was  soon 
thrown  into  disorder  and  confusion,  to  gratify  the  frivolous 
of  Augustus,  by  giving  to  the  month  which  he  had 
If  the  same  number  of  days  as  Julv, 
bore  the  name  of  the  first  Carsar  A  day  was  ac- 
cordingly taken  from  February  and  given  to  August ;  and 
in  order  that  three  months  of  30  days  might  not  come 
together,  September  and  November  were  reduced  to  30 
days,  and  31  given  to  October  and  December.  Such  was 
the  origin  of  the  capricious  arrangement  which  has  ever 
since  been  adhered  to.   See  Calendar. 

JULIAN  EPOCH.  In  Chronology,  the  epoch  or  com- 
mencement of  the  Julian  Calendar.    The  first  Julian 
with  the  lit  of  January  of  the  46th  year 


JUNIPER  BERRIES. 

before  the  birth  of  Christ,  and  the  708th  from  the  founda- 
tion of  Rome. 

JULIAN  PERIOD,  in  Chronology,  is  a  period  con- 
sitting  of  7!>H0  Julian  years.  The  number  71*^0  is  formed 
by  the  continual  multiplication  of  the  three  numbers  28,  19, 
and  15;  that  is,  of  the  cycle  of  the  sun,  the  cycle  of  the  moon, 
and  the  cycle  of  indiction.  The  first  year  of  the  Christian 
era  had  10  for  Its  number  In  the  cycle  of  the  sun,  2  In 
tbe  cycle  of  the  moon,  and  4  in  the  indiction.  Now  the 
only  number  less  than  7980  which,  on  being  divided 
successively  by  3H,  19,  and  15,  leaves  the  respective  re- 
mainders 10,  2,  and  4,  Is  4714.  Hence  the  first  year  of  the 
Christian  era  corresponded  with  the  year  4714  of  the 
Julian  period  ;  and  hence  also  the  year  of  our  era  corre- 
sponding to  any  other  year  of  the  period,  or  vice  versd,  is 
found  by  the  following  rule  :  — 

1.  When  the  given  year  b  anterior  to  the  commence- 
ment of  the  era,  subtract  the  number  of  the  year  of  the 
Julian  period  from  4714,  and  the  remainder  is  the  year 
before  Christ ;  or  subtract  the  year  before  Christ  from 
4714,  and  the  remainder  is  the  corresponding  year  In  the 


Julian  period. 

2.  When  the  given  year  is  after  Christ,  subtract  4713 
from  the  year  of  tbe  period,  and  the  remainder  is  the  year 
of  the  era  ;  or  add  4713  to  the  year  tn  the  era,  and  the 
sum  is  the  corre»pondlng  year  of  the  Julian  period. 
(Eneu.  Brit.,  art.  "  Chronology.") 

JU'LIAN  YEAR.  The  year  adopted  in  the  calendar 
of  Julius  Ctrsar,  and  equal  to  365}  days.  The  Julian  year 
exceeds  the  mean  solar  year,  as  determined  by  the  nest 
astronomical  observations,  by  1 1  minutes  and  10*35 
seconds,  which  amounts  to  a  day  In  129  years.  In  the 
course  of  a  few  centuries  this  error  would  become  very 
perceptible,  as  the  equinoxes  and  solstices  would  fall 
back  towards  the  beginning  of  the  fear.  When  the 
Julian  calendar  was  Introduced  by  Ca-sar  the  vernal 
equinox  fell  on  the  25th  of  March  ;  at  the  time  of  the 
Council  of  Nice,  in  325,  it  fell  on  the  21st ;  and  at  the 
reformation  of  the  calendar,  in  1582,  It  had  retrograded 
TJiisobserratlon  I 

See  Cale.ndak 


JU'LIS.  (Lat.  the  name  of  a  Jtsh.)  A  genus  of 
Labroid  fishes,  distinguished  by  the  following  characters . 
—  Head  smooth  ;  cheeks  and  gill-covers  without  scales  j 
lateral  line  bent  suddenly  downwards  when  opposite  the 
end  of  the  dorsal  fin.  The  rainbow  wrasse  (Jul  is  Mcdi- 
terranea)  has  been  taken  on  the  coast  of  Cornwall. 

JULY,  so  named  by  Mark  Antony,  in  honour  of 
Caius  Ca>sar,  the  dictator,  whose  gentile  name  was 
Julius,  is  at  present  the  seventh  month  of  tbe  year.  In 
the  Latin  calendar  It  was  the  fifth,  and  hence  was 
termed  QuintHis  •The  Dog-days  are  supposed  to  com- 
mence on  the  3d  of  this  month. 

JU'MPING  HARE.  A  Rodent  quadruped,  the  largest 
of  the  family  of  the  Jerboas  (Dipodida*),  and  the  type  of 
the  genus  HeUtmys,  Is  so  called.  It  Is  a  native  of  the 
Cape  of  Good  Hope,  and  inhabits  deep  burrows.  See 

HXLAMYS. 

JUNCA'CE^E.  (Juncus,  one  of  the  genera.)  A  small 
obscure  natural  order  of  Endogenous  plants.  In  most 
respects  resembling  Liliacex,  and  differing  chiefly  in  their 
flowers  being  glumaceous  ;  that  Is,  thin,  dry,  and  either 
brown  or  green  in  colour.  There  are,  however,  species 
intermediate  between  the  two  orders  in  this  respect. 
None  of  the  species  are  of  any  importance.  The  com- 
mon rush  is  the  usual  type  of  this  order. 

JUNCA'GINACEA.  A  small  natural  order  of  En- 
dogenous plants  growing  in  marshes,  with  minute  green 
flowers.  They  are  considered  by  botanists  allied  to 
Aracesr,  on  account  of  the  structure  of  the  embryo; 
tn  their  general  aspect  they  are  something  like  little 
rushes. 

JUNE  ;  so  named,  according  to  some,  either  from  the 
Latin  Junius,  Juno,  or  Juniores  (May,  as  was  alleged, 
being  derived  from  Majores).  At  present  the  sixth  month 
of  the  year,  but  In  the  old  Latin  calendar  the  fourth. 
It  consisted  originally  of  twenty-six  days,  to  which  Ro- 
mulus Is  said  to  have  added  four.  Numa  afterwards 
deprived  it  of  c 
Julius  ' 


star 


day ;  which,  however,  was  again  restored 
',  and  it  has  ever  since  remained  un- 


JUNGERMANNIA'CE*: 
the  genera.)   A  very  small 


e  genera.) 

or  Cryptogamlc  plants,  resembling  mosses  In  appcaram 
and,  like  them,  growing  upon  the  bark  of  trees  and 
damp  ground  In  shady  places.    They  bear  their  seeds 


(Jtingermannla,  one  of 
order  of  Acrogenous 


cases  containing  spiral  threads,  which,  by  their  elasticity, 
disperse  the  former  when  ripe.  Until  lately  they  were 
considered  to  form  a  part  of  Hcpatica?. 

JU'NIPER  BERRIES.  The  fruit  of  the  Juniper** 
communis.  They  are  used  in  medicine  as  a  diuretic  | 
but  their  principal  consumption  is  in  flavouring  gin. 
When  distilled  with  water  they  yield  an  essential  oil, 
upon  which  their  peculiar  flavour  depends.  The  resin 
of  this  tree  is  called  juniper  gum  or  sandarach,  and  is 
occasionally  used  in  varnishes.  When  powdered  it  is 
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used  tinder  the  name  of  pounce,  to  prevent  ink  sinking 
Into  paper  from  which  writing  has  been  erased. 

JUNK.  A  largo  flat-bottomed  vessel,  with  three 
masts,  and  a  short  bowsprit  placed  on  the  starboard  bow, 
used  by  the  Chinese.  The  masts  are  supported  by  two 
or  three  shrouds,  which  at  times  are  all  carried  on  the 
windward  side  ;  and  the  fore  or  main  mast  carries  a  sort 
of  lug  sail  of  cane  of  bamboo. 

JU'NO.  The  Latin  name  of  the  divinity  called  by 
the  Greeks  Hera  CH{»?).  She  was  the  sister  and  con- 
sort of  Jupiter,  and  was  held  to  preside  over  marriage, 
and  protect  married  women.  Sne  was  represented  as 
the  model  of  majestic  beauty,  in  royal  attire,  and  at- 
tended by  her  favourite  bird  the  peacock .  Her  principal 
temples  In  Greece  were  at  Samos  and  Argot.  She  was 
also  the  patroness  of  Veil,  whence  she  was  invited  to 
Rome  on  the  occasion  of  the  last  sirge  of  the  former  city. 

Jd'no.  One  of  the  four  small  cxtra-todtacal  planets 
which  circulate  between  the  orbits  of  Mars  and  Jupiter. 
Juno  was  discovered  by  Professor  Harding  of  Lilienthal 
(near  Bremen),  on  the  22d  of  September,  1804  ;  Ceres 
and  Pallas  having  been  discovered  previously.  Juno 
appears  like  a  star  of  the  eighth  or  ninth  magnitude,  and 
is  of  a  whitish  colour,  without  nebulosity.  This  planet 
is  distinguished  by  the  great  eccentricity  of  its  ■•rl»t.  ex- 
ceeding that  of  any  other  planet,  and  amounting  to  ••.':>7*>. 
the  semi-axis  major  being  taken  as  unit.  The  effect 
of  this  eccentricity  on  the  motion  of  the  planet  is  such, 
that  the  half  of  the  orbit  which  is  bisected  by  the  peri- 
helion is  described  in  about  half  the  time  in  which  the 
other  half  is  described.  The  sidereal  revolution  Is  per- 
formed in  1592  66  mean  solar  days.  The  inclination 
of  the  orbit  to  the  ecliptic  is  13°  4'  10"  ;  and  the  greatest 
equation  of  the  centre  29°  46'  19".  The  extreme  small- 
ness  of  the  planet  renders  it  impossible  to  determine  its 
apparent  diameter,  and  consequently  its  magnitude,  with 
any  decree  of  certainty. 

JU'NTA.  (Span,  an  assembly.)  A  grand  Spanish 
council  of  state.  Besides  the  assembly  of  the  states  or 
cories,  there  were  two  juntas :  one  which  presided  over 
the  commerce,  the  mint,  and  the  mines  ;  and  the  other 
forming  a  board  for  regulating  the  tobacco  monopoly. 
The  assembling  of  a  junta  by  Napoleon  in  1K0H,  and  the 
part  thejr  subsequently  played  in  Spanish  history,  are 
sufficiently  known  to  the  reader.  In  England  the  term 
junto  (evidently  of  Spanish  origin)  is  used  almost  sy- 
nonymously with  cabal  or  faction. 

JU'PITER.  In  Mythology,  the  Latin  name  of  the  deity 
called  bv  the  Greeks  Zeus  (Zivt):  It  is  derived  from  that 
ith  the  addition  Pater,  Father.  He  was  the  son  of 


sides  this  deity  he  bad  a  large  progeny  of  gods  and  demi- 
gods by  his  numerous  divine  and  mortal  paramours.  The 
most  celebrated  of  his  children  were,  Minerva,  who  had 
no  mother,  but  sprung  armed  from  her  father's  forehead  ; 
Bacchus,  the  Muses,  Venus,  Apollo  and  Diana.  Mercury, 
Proserpine,  Hercules,  Perseus,  and  Minos.  The  most 
celebrated  Grecian  temple  of  this  god  was  at  Olympia  in 
Elis,  where  every  fourth  year  the  Olympian  games  were 
celebrated  In  his  honour :  his  most  revered  oracle  was 
among  the  oak  woods  of  Dodona  in  Epirus.  The  Ro- 
mans considered  Jupiter  as  especially  the  patron  of  their 
city,  in  which  he  accordingly  had  some  splendid  temples  : 
that  in  the  capitol  was  the  grandest.  Of  that  dedicated  to 
Jupiter  Stator  there  are  still  three  columns  standing. 
Jupiter  was  represented  as  the  model  of  dignity;  grave, 
but  mild :  he  is  seated  on  a  throne  grasping  his  sceptre 
and  a  thunderbolt,  and  by  his  side  stands  his  peculiar  bird, 
the  eagle.  • 

It  has  been  remarked  that  there  Is  a  striking  similarity 
i  Jesr  (from  Jovis,  gen.  of  Jupiter),  and  the  He- 
i  of  the  Supreme  Deity,  Jehovah. 

In  Astronomy,  one  of  ti  e  planets,  and  the 
largest  in  the  system.  The  mean  diameter  of  Jupiter 
is  no  less  than*  87,000  miles,  or  about  eleven  times 
that  of  the  earth;  consequently  his  bulk  is  about  1300 
times  greater  than  that  of  the  earth.  The  distance  of 
Jupiter  from  the  sun  is  nearly  490  millions  of  miles,  or 
about  51  times  the  radius  of  the  earth's  orbit ;  and  he 
performs  his  revolution  in  respect  of  the  stars  in  4332 
days,  14  h.  2  m.  8W  sec.,  which  Is  nearly  12  years.  The 
inclination  of  the  orbit  to  the  plane  of  the  ecliptic  was 
1°  18'  61"  at  the  beginning  of  the  present  centurv,  and 
undergoes  a  diminution  of  about  a  fourth  of  a  second  in 
a  year. 

"  The  disc  of  Jupiter  is  always  observed  to  be  crossed 
in  one  certain  direction  by  dark  bands  or  belts.  These 
belts  are,  however,  by  no  means  alike  at  all  times  ;  they 
vary  in  breadth  and  in  situation  on  the  disc  (though 
never  in  their  general  direction).  They  have  even  been 
seen  broken  up,  and  distributed  over  the  whole  face  of 
the  planet;  but  this  phenomenon  is  extremely  rare. 
Branches  running  out  from  them,  and  subdivisions, 
as  well  as  evident  dark  spots,  like  strings  of  clouds,  are 

mi  ;  and  from  these,  attentively 


by  no  mem 
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watched,  It  is  concluded  that  the  planet  revolves  In  thm 
surprisingly  short  period  of  9 h.  55m.  50  sec.  (aid.  time) 
on  an  axis  perpendicular  to  the  direction  of  the  t«-lt  > 

"  The  parallelism  of  the  belts  to  the  equator  of  Jupiter, 
their  occasional  variations,  and  the  appearances  of  spot* 
seen  upon  them,  render  it  extremely  probable  that  they 
subsist  in  the  atmosphere  of  the  planet,  forming  tracts 
of  comparatively  clear  sky,  determined  by  currentsi  ana- 
logous to  our  trade  winds,  but  of  a  much  more  steady 
and  decided  character,  as  might  indeed  bo  expected 
from  the  immense  velocity  of  its  rotation.  That  it  is 
the  comparatively  darker  body  of  the  planet  which  ap- 
pears in  the  belts  is  evident  from  this  -  that  they  do 
not  come  up  in  all  their  strength  to  the  edge  of  the  disc, 
but  fade  gradually  away  before  they  reach  it."  (  11  cr- 
icket's Astronomy,  Cabinet  Cyclupa-dia,  f.  HI.) 

The  radius  of  Jupiter  being  II  times  greater  than 
that  of  the  earth,  and  the  rotation  on  the  axis  being  2*4 
times  more  rapid,  the  space  passed  over  by  a  point  on 
the  equator  of  the  planet  will  be  26  times  greater  than 
that  described  by  a  point  of  the  terrestrial  equator  in  the 
same  time.    Hence  the  centrifugal  force  is  about  26 
times  greater,  and  we  may  therefore  conclude  that  its 
effect  in  impressing  a  flattened  form  on  the  planet  will 
be  much  greater  than  takes  place  with  regard  to  the 
earth.    Now  observation  shows  this  to  be  the  ease. 
The  disc  of  Jupiter  is  eridently  not  circular,  but  elliptic, 
being  considerably  flattened  in  the  direction  of  its  axis 
of  rotation  ;  and  this  appearance  is  no  optical  illusion, 
but  Is  authenticated  by  micrometrlcal  measures,  which 
assign  15  to  14  as  the  proportion  of  the  equatorial  and 
polar  diameters.    This  far  exceeds  the  compression  of 
the  earth,  the  ratio  of  the  equatorial  -to  the  polar 
meter  of  which  is  302  to  301. 

The  annual  parallax  of  Jupiter  is  less  than  12°  ; 
sequently  the  earth,  as  seen  from  Jupiter,  will 
appear  at  a  greater  distance  than  12°  from  the  sun. 
digressions  of  Mars  will  be  17°,  those  of  Venus  K°.  and 
those  of  Mercury  only  4°  16'.  An  inhabitant  of  Jupiter 
would  therefore  probably  be  ignorant  of  the  existence 
of  Mercury,  which  will  be  almost  constantly  plunged  in 
the  sun's  rays,  and  likewise  diminished  in  splendour,  on 
account  of  the  greater  distance. 

The  density  of  Jupiter  is  very  nearly  the  same  as  that  of 
the  sun,  and  about  one  fourth  of  the  mean  density  of  the 
earth.  The  mass  of  the  planet,  compared  with  that  of 
the  sun  taken  as  unity,  is  -000943  ;  but  this  is  sufficient  to 
produce  a  very  sensible  perturbation  of  the  motions  of 
some  of  the  other  planets.  The  proportion  of  light 
heat  received  by  Jupiter  from  the  sun, 
that  received  by  the  earth,  is  as  037  to  1. 

Jupiter,  through  the  telescope,  is  observed  to  be 
com  pan  led  by  four  moons  or  satellites,  which  revolve 
about  the  planet  nearly  In  the  plane  of  its  equator,  ex- 
earth.  Their  configuration  changes  at  every  instant ; 
they  appear  to  oscillate  on  each  side  of  the  planet,  and 
their  rank  or  order  of  distance  Is  determined  by  the  ex- 
tent of  their  oscillations.  In  coming  between  the  sun 
and  Jupiter,  the  satellites  throw  their  shadows  on  the 
planet,  and  produce  eclipses  of  the  sun  ;  and  when  they 
come  to  the  side  of  the  planet  opposite  to  the  sun  they 
are  eclipsed  in  passing  through  the  shallow.  The  begin- 
nings and  endings  of  these  eclipses  can  be  observed  with 
great  precision ;  and  their  observation  furnishes  the 
surest  means  of  determining  the  sidereal  and  synodic 
revolutions  of  the  satellites.  The  same  observations  also 
afford  a  means  of  determining  terrestrial  longitudes  ;  and 
it  was  by  means  of  them  that  astronomers  discovered 
and  measured  the  velocity  of  light.  See  Planet  and 
Satellite. 

JU'RISCONSU'LT.    (Juris  consultus,  learned  or 
.)  A  title  given  to  a  class  of  Roman  las 


by  the  abbreviation  ictus. 
urisconsults,  they  appear  to 


w  hat  we  know  of  the  ju 

been  a  different  class  from  the  advocati  or  cautidici  who 
conducted  causes,  and  to  have  confined  themselves  to  the 
employment  of  giving  responsa  or  opinions  on  cases  put 
to  them.  (See  Mem.  de  I' Ac.  des  Inscr.  vol.  xli.)  From 
the  recorded  opinions  of  the  most  learned  jurisconsults 
the  Digest,  the  great  work  of  Justinian,  was  chiefly  com- 
piled.  See  Aovocatb. 

JU'RISPRU'DENCE.  The  science  of  right.  (From 
the  Latin  words  juris  prudens,  skilled  in  law. )  The  term 
civil  Jurisprudence  is  sometimes  restricted  to  the  science 
of  the  Roman  or  civil  law.  For  a  literally  complete  list 
of  works  on  this  extensive  subject,  see  Krug's  Philu*o~ 
phitches  Lexicon,  art.  •*  Rechtslehrc." 

JURY-MAST.  In  Naval  affairs,  a  temporary  m-tat 
erected  in  a  ship  in  the  room  of  one  that  has  been  car- 
ried away  by  tempest  or  any  other  accident.  Jury-masts 
are  sometimes  erected  in  a  new  ship  to  navigate  her 
down  a  river,  or  to  a  neighbouring  port,  where  her  proper 
masts  are  prepared  for  her. 

JURY,  TRIAL  BY.  Of  the  origin  and  progress  of 
this  institution,  as  far  as  it  has  been  very  imperfectly 
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the  hi>torical  ivrtew  of  the  Common  Law.  When  luue 
In  fart  in  a  civil  suit  (see  Pleading),  the 
for  trial  at  bar  of  the  court  iUelf  (*ee 
L\w,  St  ptaioa  Courts),  unless  by  the  fiction  of  ntsi 
prrw*  (ib.)  it  i>  transferred  to  the  sitting!  In  Ixmdon 
\xA  Middlesex,  or  tho  assises  in  the  country.  (A  trial 
at  bar  is  now  only  granted  on  application  in  some  special 
cues.)  The  sheriff  of  the  county  is  directed  by  writ  of 
rcnrrr  Cartas  to  summon  jurors  to  attend  at  the  assizes  ; 

■.I  \>\  .1  lurtlit-r  « ■Mjiij.uL.iry  yun  •">.  i.ilW'4  a  itistt  itif.n*. 
be  is  ordered  to  distrain  them  by  their  lands  and  goods  if 
tfeey  make  default  in  appearance.  On  motion  of  either 
trie  plaintiff  or  defendant,  the  court  orders  a  special  juiy 
to  he  Mimmooed.  The  list  of  persons  liable  to  serve  as 
common  jurors  is  made  out  by  the  churchwardens  and 
overseers  in  each  parish,  and,  after  being  considered  by 
justices  at  petty  sessions,  is  copied  into  a  book  and  de- 
livered to  the  sheriff.  On  the  return  of  the  writs  of 
\  mire  facias,  the  sheriff  annexes  a  pa  net  or  list  of  persons 
taken  from  this  book,  to  number  from  48  to  72 ;  and 
th#*  judge*  arc  empowered  to  direct  the  same  panel  to 
art  end  both  for  the  civil  and  the  criminal  sides,  amount- 
ing in  all  to  144.  The  twelve  jurors  who  are  to  try  the 
are  chosen  by  ballot  out  of  this  list.  The  qualifi- 
i  of  a  common  juror  is,  to  be  a  natural-born  subject 
{  unless  on  trial  of  an  alien,  in  which  he  may  if  he  pleases 
hare  a  jury  de  tnedietate  lineuar,  of  which  one  half  con- 
if  aliens),  to  be  free  from  attaint  of  an  infamous 
t,  and  to  be  between  the  a«es  of  21  and  GO.  All 
persons  (with  certain  privileged  exceptions)  pos- 
sessing 10/.  a  year  in  freehold  or  copyhold  lands  and 
tenements,  or  'Ml.  a  year  in  lands  held  on  lease  for  21 
tnri,  or  rated  as  householders  to  the  poor's  rate  in 
"Si  i  idlesex  for  30/.,  elsewhere  20/.,  or  occupying  a  house 
with  13  windows,  are  liable  to  serve.  In  the  city  of 
London  the  juror  must  be  a  householder  or  occupier 
within  the  city,  and  have  property,  real  or  personal,  to  the 
amount  of  100/.  All  persons  described  in  the  jurors'  book 
as  esquires  or  of  a  higher  degree,  or  as  bankers  or  mer- 
chants, are  qualified  to  serve  on  special  juries.  If  on  a 
trial  sufficient  qualified  jurors  are  not  in  attendance,  a 
laJa  may  be  prayed  ;  and  bystanders  are  called  in  to  fill 
np  the  number.  This  seldom  occurs  but  in  special  jury 
;  and  in  these  the  talesmen,  as  they  are  vulgarly 


JUSTICES  OF  THE  TEACE. 


are  taken  from  the  common  jury  list. 
Jury  being  summoned,  the  trial  proceeds ;  unless 
party  challenge  the  jurors.  Challenges  are  either 
to  the  array  or  to  the  polls.  A  challenge  to  the  array 
is  an  objection  to  the  whole  panel,  and  can  only  be  on 
of  default  or  partiality  of  the  sheriff.  Chal- 
to  the  polls,  i.  e.  to  individual  jurors,  are  said  to  be 
" \;  propter  honoris  respectuw,  propter  defectum, 
prxrp'er  affectum,  and  propter  delictum.  I .  Where  a  party 
is  exempted  by  statute  from  serving,  he  may  challenge 
himself.  2.  Insufficient  qualification  is  a  ground  of  chal- 
rage  by  either  party.  3.  On  supposed  bias  or  partiality, 
as  by  reason  of  kindred.  Challenges  to  the  favour  are  ou 
a  mere  suspicion  of  partiality.  4.  Le#al  Infamy  is  the 
foarth  ground  of  challenge.  In  a  criminal  case  the  law 
<»f  challenges  is  the  same  as  In  a  civil  one  ;  except  that 


Lhe  prisoner  for  felony  has  the  additional  j 


■xcept  tha 
>rivilege  o 


making  peremptory  challenges  without  cause  assigned  to 
any  number  of  jurors  not  exceeding  twenty.  Challenges 
for  cause,  if  to  the  polls,  are  tried  by  the  court ;  except 
those  to  the  favour,  which  the  court  appoints  two  jurors 
If  sworn,  if  not  two  indifferent  persons,  to  try.  Chal- 
lenges to  the  array  are  tried  entirely  at  tho  discretion  of 
t  n-e  court. 

According  to  the  common  course  of  a  trial  at  nisi  prius, 
the  counsel  for  that  party  on  which  the  affirmative  of  the 
i  thrown  by  the  pleadings  (that  is,  exeep 


to  prove  it.  The 
for  the  other  party  then  replies ;  and  if  he  also  calls 
es,  the  first  speaker  has  a  final  reply.  After  the 
evidence  is  given  and  the  case  closed,  the  jurors  are  kept 
together  to  deliberate  of  their  verdict.  They  must  be 
without  meat,  drink,  or  fire,  unless  otherwise  ordered  by 
the  judge  ;  and  as  unanimity  is  ncc<«.sary  to  a  verdict,  ft 
was  held  at  common  law  that  if  the  jury  could  not  agree, 
the  judge  might  cause  them  to  be  carried  round  the  circuit 
from  town  to  town  in  a  cart.  In  practice  it  is  usual,  when 
they  cannot  be  brought  to  agreement,  to  discharge  the 
jury.  Although  the  jury  in  ordinary  language  are  said  to 
be  judges  of  the  fact  only,  yet  a  general  verdict  in  a  civil 
or  criminal  case  ordinarily  decides  both  the  facts,  and 
whether  the  law  as  stated  by  the  judge  is  Immediately 
apphcahle  to  those  facts :  e.g.  a  verdict  "  guilty  "  on  a 
charge  of  murder  implies  both  that  the  act  was  com- 
i.  and  that  it  was  committed  under  circumstances 
to  murder.  The  jury  may,  however,  find 
certain  circumstances  a  special  verdict,  that  is,  a 
t  in  which  the  facts  of  the  case  arc  specially  stated, 
it  is  left  to  the  court  to  apply  the  law  ;  or  they  may 
a  general  verdict,  subject  to  a  special  case  as  to  a 
>t  of  law.  In  cases  of  criminal  prosecution  for  libel, 
h  difference  of  opinion  formerly  prevailed  as  to  the 


effect  of  a  verdict.  It  was  held  by  most  lawyers  that  tha 

only  questions  for  their  consideration  were  the  fact  of 
publication,  ""^thc  »™th  uf  wnat  isf  ,{<,yl£'}n?  CifU,eJI 

of  Mr.  Fox 


to  such  or 


a 


c.tt).  (passed 

It  was  enacted  that  on  every  trial  of  an  indictment  or  in- 
formation for  libel  the  Jury  mar  find  a  general  verdict  of 
guilty  or  not  guilty  upon  the  whole  matter  in  issue,  thus 
deciding  whether  the  matter  published  amaunts  to  a  libel 
or  no.   As  to  the  grand  jury,  see  Law,  Criminal. 

JUST,  or  JOUST.  ( Hal.  glostra.)  A  combat  between 
two  persons  with  lances  :  properly,  a  mere  amicable  con- 
test or  trial  of  strength.   See  ToYrnamknt. 

JUSTE  MILIEU.   See  Milieu  Juste. 

JU'STICES  OF  THE  PEACE,  ia  Law,  are  descended 
from  the  ancient  conservators  of  the  peace,  and  are  ap- 
pointed to  their  office  ia  every  county  by  the  king's  special 
commission  under  the  great  seal ;  which  appoints  them 
all,  jointly  and  separately,  to  keep  the  peace,  and  any  two 


justices  arc  i 
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be  of  the  quorum,  and  all  the  justices 
ncludcd  in  the  list.   The  qualification 


these  are  said  to 
are  now  usually  ii 

of  a  justice  is  to  have  an  estate  of  100/.  a  year  free  of  incum- 
brance, or  a  reversion  after  one  or  more  lives  of 300/.  ayear ; 
but  many  privileged  persons  may  act  without  qualification 
by  estate.  A  justice  intending  to  act  under  this  commis- 
sion sues  out  a  writ  of  dedimus  potestatem  from  the  clerk 
of  the  crown  in  chancery,  and  takes  certain  usual  oaths. 

The  duties  and  powers  of  a  justice  of  the  peace  are  of 
two  kinds;  ministerial  and  Judicial.  I.  He  acts  in  tho 
former  capacity  in  preserving  the  peace ;  hearing  charges 
against  offenders ;  examining  the  informant  and  his  wit- 
nesses ;  binding  over  the  parties  to  prosecute  or  give  evi- 
dence ;  and  committing,  or  admitting  to  bail,  according 
to  the  nature  of  the  offence,  parties  who  are  brought 
before  him.  The  stat.  7&  8  Geo.  4.  c.  64.  requires  jus- 
tices to  take  the  most  material  part  of  the  evidence  on 
examinations  before  them  in  writing,  to  be  returned  to 
the  assises,  both  in  charges  of  felony  and  misdemeanor. 
2.  An  extensive  jurisdiction,  summary  and  formal,  is  now 
exercised  by  justices  of  the  peace,  numerous  branches  of 
judicature,  both  criminal  and  civil,  having  been  gradually 
confided  to  their  authority,  cither  exercised  by  them  in- 
dividually, or  at  the  petty  sessions  and  general  quarter 
sessions  of  the  peace.  l  he  latter  court,  by  34  Ed.  3., 
has  jurisdiction  over  all  felonies  and  tresjxasses  whatever : 
in  practice,  simple  larcenies  and  many  other  felonies  and 
small  misdemeanors  are  tried  by  a  jury  before  It.  It 
has  also  by  various  statutes  jurisdiction  over  several  of- 
fences relating  to  highways  and  to  game  ;  it  is  an  appellate 
court  from  many  decisions  of  individual  magistrates  ;  and 
it  has  one  large  and  exclusive  power  committed  to  its 
care  by  the  legislature,  vis.  the  bearing  and  deciding 
aptieals  from  orders  of  magistrates  relative  to  the  impo- 
sition of  the  poor's  rate,  and  to  the  removal  of  paupers 
from  one  parish  to  another  in  which  they  are  shown  to 
hare  a  legal  settlement.  (See  Srttlement.)  Justices 
have,  either  singly  or  jointly,  summary  jurisdiction  in 
questions  of  contract  between  certain  classes  of  masters 


batteries  not  causing  injury  exceeding  6/.  (in  the  latter 
case  twojustices  are  required)  ;  and  in  certain  malicious 
injuries  to  property.  The  proceedings  are  in  general  on 
a  written  charge,  sometimes  termed  a  complaint ;  but  in 
proceedings  for  a  penalty  more  generally  an  information : 
on  receiving  which,  the  justice  grants  a  summons  to 
cause  the  appearance  of  the  |»arty  charged.  An  appeal 
to  the  quarter  sessions  from  the  conviction  or  order  of 
justices  is  sustainable  only  where  expressly  given  by 
statute  ;  and  the  court  of  session,  on  hearing  the  case,  is 
said  either  to  affirm  or  quash  the  conviction  or  order. 
And  the  proceedings  are  further  removable  hi  some  cases 
into  the  superior  courts  by  certiorari. 

Other  summary  remedies  afforded  by  magistrates  arc 
In  cases  of  forcible  entry  and  detainer,  and  some  that  arise 
between  landlord  and  tenant. 

Justices  of  the  peace  arc  liable  to  actions  at  the  suit  of 
parties  injured  by  them  wilfully  in  the  exercise  of  their 
authority.    But  it  is  provided  by  statute  that  they  shall 


have  notice  of  any  action  commenced  against  them, 
the  cause  of  such  action,  one  month  before  the  writ  is 
sued  out ;  and  the  action  must  be  commenced  within  six 
months  after  the  Injury  complained  of.  Persons  recover- 
ing a  verdict  against  a  justice  for  any  wilful  or  malicious 
injury  are  entitled  to  double  costs.  These  magistrates  are 
also  punishable  criminally  by  Indictment  or  information. 
The  police  justices  of  London  and  its  vicinity  are  sli- 

'  by  act  ' 
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JUSTICIARY,  CHIEF. 

JUSTICIARY,  CHIEF.  (Lat.  magnus  justidarlus, 
or  capital)*  justiciarius  totius  Anglie.)  An  officer  of  high 
power  and  dignity  under  the  Nonnan  king*  of  England, 
who  presided  over  all  functionaries  in  the  aula  regia,  or 
king's  court.  so  long  as  it  followed  the  person  of  the  king ; 
and  was,  says  Blackttone,  by  virtue  of  hi*  office,  guardian 
of  the  realm  in  the  king'*  absence.  The  formidable  power 
of  the  chief  justiciary  was  curbed  to  some  extent  by  the 
provisions  of  the  great  charter,  especially  that  which 
fixed  the  trial  of  common  pleas  at  Westminster ;  and 
became  altogether  obsolete  when  the  variou*  branches 
of  hi*  jurisdiction  were  broken  into  distinct  courts  of  ju- 
dicature under  Edward  I.  {Bi.  Com.  ill.  39.) 

JUSTICIARY,  THE  HIGH  COURT  OF,  IN 
SCOTLAND,  is  composed  of  fire  of  the  Lord*  of  Ses- 
sion, added  to  the  Justice-Clerk,  the  president  of  the 
court.  It  Is  the  supreme  court  of  criminal  justice ;  with 
the  power  of  advocating  or  suspending  all  sentences  of 
inferior  criminal  judges.  It  has  circuit  courts  twice  a 
year  ;  and  an  additional  circuit  is  now  held  in  Glasgow 
during  the  Christmas  recess  of  the  Court  of  Session.  The 
sinecure  office  of  Lord  Justice- General  was  in  1831 
merged  in  that  of  the  Lord-President.  See  Swiow, 
CoitttT  or. 

JUSTI'CIES.  In  Law,  a  special  writ  empowering  the 
sheriff  of  a  county  to  hold  plea  of  a 
By  means  of  this  writ  all  personal  a 
may  be  tried  in  the  county  courts. 

JUSTIFICATION.  (Lat  transl.  of  the  Greek  word 
"  \nm**r*  'i  In  Theology,  men  are  said  to  be  justified 
when  accounted  just  or  righteous  in  the  sight  of  God,  or 
placed  in  a  state  of  salvation.  Justification  is  used  of  the 
state  of  Christians  in  the  present  life  only;  as  in  Rom. 
v.9.. "  Being  justified  by  hi*  blood,  we  thai/ be  saved  from 
wrath  through  him."  The  doctrine  of  justification 
through  faith  or  rather  by  faith  (t*  tttmmt,  J.«  rim* 
/  "  or  by  reason  qf  faith)  is  set  out  with  peculiar  dis- 
tinctness in  the  whole  Epistle  to  the  Romans.  Accord- 
ing to  the  eleventh  article  of  the  Church  of  England,  we 
are  justified  "  by  faith,  and  not  for  our  works  or  deserv- 
ing* "  The  twelfth  declares,  that  "although  good  works, 
which  are  the  fruits  of  faith,  and  follow  after  justification, 
cannot  put  away  our  sins  and  endure  the  severity  of 
God's  judgment,  yet  are  they  pleasing  and  acceptable  to 
God  in  Christ,  and  spring  necessarily  out  of  a  true  and 


lively  faith,  Insomuch  that  by  them  a  lively  faith  may  be 
as  evidently  known  as  a  tree  is  discerned  by  the  fruit." 
The  first  of  these  articles  is  chiefly  directed  against  the 
Romanist  doctrine  of  meritorious  works;  the  second, 
based  on  the  language  of  St.  James,  that  a  "  man  is  jus- 
tified by  works,  and  not  by  faith  only  "  (c.  3.  v.  94.),  re- 
gards faith-  and  works  as  Inseparably  connected,  and  is 
aimed  principally  against  the  doctrine  of  those  who  were 
termed:  Antinomlans  or  Solifldians.  For  a  summary  of 
the  opinions  generally  embraced  by  the  best  divines  of 
the  early  Church  of  Kngland  on  this  difficult  subject,  see 
ttotktn'i  Sermon  on  Justification  :  for  the  views  of  what 
is  called  the  High  Church  body  of  the  present  day,  New. 
t  J  i+vciu?  cm  on 


K. 

K ,  a  consonant,  used  in  most  ancient  and  modem  tan- 
nages.   It  is  derived  from  the  Greek  kappa,  or  the 
iebrew  koph.    It  has  the  same  sound  as  C  before  a,  o, 
«,  and  hence  It  has  often  been  pronounced  super- 
fluous.   In  Latin  K  occurs  only  in  a  few  words,  though 


it  was  frequently  used  in  the  same  language  as  an  abbre- 
viation for  words  beginning  with  C  ;  as  K.T.  foi 
tonsus,  K.  R.  C.  for  cara  clvitas.  *tc.  Ac.    In  the 


alphabet  K  Is  only  used  in  words  derived  from  foreign  lan- 
guages.  As  a  numeral  it  was  employed  to  express  250,— 

K  quoque  ducvnUa  rt  quin.tu»gtnta  docrbit. 

KA'ABA.   See  Caaba. 

KA'KOXENE.  (Gr.  nnnet.  bod,  and  «|wc,  sharp ; 
so  called  probably  from  the  mischief  it  does  to  the  iron.) 
A  mincr.il  occurring  in  brown  or  red  radiated  crystals 
in  the  ironstone  of  Zbiron  in  Bohemia:  when  heated  it 
emits  a  green  phosphoric  light.  It  contains  phosphoric 
and  fluoric  acids,  peroxide  of  Iron,  and  silica. 

KA'LAND.  (Germ.)  A  lav  fraternity  instituted  in 
Germany  In  the  13th  century  for  the  purpose  ol  doing 
honour  to  deceased  relatives  and  friends.  The  term  is  pro- 
bably derived  from  kalends?,  the  first  day  qf any  month, 
as  the  members  of  this  society  chose  that  day  for  the  ob- 
servance of  their  ceremonies.  These  consisted  originally 
of  prayers,  followed  by  a  slight  repast,  in  which  all  the 
members  participated  ;  but  In  process  of  time  the  religious 
purposes  of  the  society  became  wholly  merged  in  the  fes- 
tivities, so  that  it  eventually  was  round  necessary  to 
abolish  the  fraternity  on  account  of  its  excesses. 

KALEI'DOSCOFE.  (Gr.  **>.«,  pretty;  ui«,form  ; 
and  rntnm,  I  view.)  An  optical  toy  invented  or  revived 
by  Sir  David  Brewster,  which,  by  a  particular  arrange- 
ment of  reflecting  surfaces,  presents  to  the  eye  a  series 

■  their  beauty. 


KALENDERS. 

The  kaleidoscope  is  formed  by  two  plane 
slips  of  glass,  from  six  to  ten  inches  in  length, 
an  inch  to  an  inch  and  a  half  in  breadth  at  the 
though  somewhat  narrower  at  the  other,  joined  toge- 
ther along  the  edges  lengthwise,  and  inclined  to  each 
other  in  an  angle,  which  must  be  an  even  aliquot  part 
(that  is  to  say,  the  sixth,  eighth,  tenth,  *c.)  of  four  rijrht 
angles.  The  edge*  of  the  mirrors  are  kept  in  contact  by 
a  strip  of  black  silk  glued  along  the  back  of  the  plate*, 
which,  if  formed  of  glass,  must  be  coated  with  blaeli  var- 
nish or  sealing  wax,  to  prevent  reflexion  from  their  pos- 
terior surfaces.  The  mirrors  being  adjusted  at  the 
proper  angle,  arc  placed  within  a  tin  tube,  where  they  sire 
kept  in  their  proper  position  by  pieces  of  cork  or  wood 
wedged  in  between  them  and  the  tube.  One  end  of  the 
tube  has  a  small  circular  aperture  in  its  centre,  to  which 
the  eye  is  applied  ;  in  the  other  end  two  plane  fela**.c$. 
are  fixed  parallel  to  each  other,  and  perpendicular  to  the 
axis  of  the  tube,  and  about  an  eighth  of  an  inch  apart . 
Between  these  glasses,  which  form  a  cell,  the  object  a 
which  produce  the  images  are  placed.  Those  which 
answer  the  purpose  best  arc  small  fragments 
glass,  beads,  or  other  coloured  diaphanous  i 
a  sixc  that  when  the  tube  is  turned  round  their  n 
within  the  coll  And  jwsuith*  new  |>Ofrition»v.  In 
the  eye  may  not  be  disturbed  by  objects  without  the  tube' 
the  outer  glass  should  be  slifthtly  ground,  but  the  inner 
must  be  perfectly  transparent. 

On  applying  the  eye  to  the  aperture  of  the  tube  the 
objects  within  the  cell  at  the  other  end  are  seen  multi- 
plied by  repeated  reflexions  from  the  two  mirrors.,  and  a 
succession  of  symmetrical  images  presented,  all  arranged 
round  a  centre,  and  combined  into  a  perfect  whole.  Aa 
the  objects  are  placed  loosely  in  the  cell,  every  motion  of 
the  tube  changes  their  relative  positions,  whereby  an  en- 
tirely new  image  is  produced  ;  and  it  is  this  constant 
change  and  endless  variety  of  new  combination*  which 
create  the  pleasing  effect. 

In  order  to  show  how  this  multiplication  of  the  image* 
Is  produced,  let  A  C  represent  one  of  the  mirrors,  ami 
B  C  the  other,  and  suppose  them  to  make  with  each  other 
an  angle  of  00° :  let  a  also  be  an 
object  placed  between  the 
of  the  two  mirrors,  or  one 
In 

tweeu  the  two 
the  end  of  the  I 
an  object  Is 

mirror,  the  image  always  appears 
as  far  behind  the  mirror  ( in  a  per- 
pendicular line)  as  the  object  it- 
self is  before  it ;  and,  with  re- 
lation to  a  second  mirror,  thia 
image  will  have  all  the  effect  of  a  real  object.  Let,  there- 
fore, a  m  and  a  is  be  drawn  perpendicular  to  A  C  and 
B  C,  and  produced  till  ma'  —  m  a,  and  n  «"=  ss  a  then 
a*  and  a"  will  be  the  two  first  images  of  the  object  a. 
Make  a'  p  perpendicular  to  B  C,  and  a"  q  to  A  C,  and  let 
pb'eso'  p,  and  q  b"  ■=  a"  q  ;  then  will  b*  and  b"  be  the 
images  ol a  formed  by  a  second  reflexion.  Again,  draw 
b'  r  perpendicular  to  A  C,  and  b"  $  perpendicular  to  B  C. 
and  let  r  C  —  A*  r  and  *  c"  —  *"  • ;  then  will  c  and  «~ '  be 
the  image*  of  a  formed  by  the  third  reflexion.  But  by 
the  geometrical  properties  of  the  figure  these  two  points 
de,  or  the  ti 


C  arid  c"  coincide,  or  the  two  images  are  blended  toge- 
ther, and  the  object  will  be  seen  in  six  different  placet 
symmetrically  arranged  in  a  circular  field  about  the 
centre  C.  In  like  manner,  if  A  B  C  had  been  the  Htb 
part  of  360°,  the  object  would  appear  In  eight  positions 
and  so  on  ;  but  if  the  angle  at  C,  which  is  the  angle  of 
the  mirrors,  be  the  7th  or  9th,  or  any  odd  aliquot  part  of 
3C0°,  the  images  will  not  coincide,  and  the  symmetrical 
arrangement  w  ill  not  be  produced. 

The  kaleidoscope  here  described  was  first  made  known 
by  Sir  David  Brewster,  who  took  out  a  patent  for  it  in 
the  year  ] HI 7  ;  but  by  some  means  or  other  its  prript-rtw-s 
were  discovered,  and  It  had  acquired  great  popularity  as 
an  agreeable  toy,  and  was  in  the  hands  of  every  body 
before  any  number  of  the  patent  kaleidoscopes  could  be 
prepared  for  sale.  It  was  also  very  soon  remarked  that 
the  discovery  was  by  no  means  new,  as  an  Instrument  on 
the  same  principles  had  been  described  by  Baptista  Porta 
and  Klrcher  :  and  also  in  a  work  published  in  Kngland  in 
the  title  of  New  Improvements  qf  ' 


1810,  _.. 

and  Gardening,  by  R.  Bradley,  fa  which  it  *a* 
mended  as  useful  for  assisting  to  form  designs  of 
plots  and  fortifications.  In  fact,  the  principle  so  far  aa 
the  multiplication  of  images  and  their  general  arrange- 
ment are  concerned,  had  been  long  known  ;  but  in  urder  to 
produce  the  symmetry  which  constitute*  the  principal 
beauty  of  the  kaleidoscope,  it  is  also  necessary  that  the 
object  and  the  eye  have  certain  positions  with  respect  to 
the  mirrors,  and  the  dtscoverv  of  this  condition  seem*  to 
belong  exclusively  to  Sir  D.  Brewster.  Sec  Br v u  tier's 
Treatise  on  the  jRaleidoscope ;  Harris's  Treatise  on  ftp. 
tics  ;  Brewster's  Optics.  Cab.  Cyci.  ;  the  Kncy.  //nr.,  Ac. 
KA'LENDERSV  (Fr 
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(See  Lane's  Arabian 


pore  cold.)    Wandering  dcrviscs 
Si^JUU-  Kntertornmcnts.) 

KA'1,1.  An  Arabic  word,  signifying  the  ashes  left 
after  the  combustion  of  vegetable  substance  ;  hence  the 
word  alk.'li.  Putassa  is  frequently  termed  kali,  and  po- 
tu<iium  kalium,  by  the  German  chemists  ;  hence  they 
use  K  a*  the  symbol  for  potassium. 

K  A'LMIA.  (  From  Kalm.  a  traveller  in  North  Ame- 
rica.) A  genus  of  beautiful  North  American  plants,  with 
a  moncrpetalous  corolla,  which  confines  ten  stamens  by 
their  anthers  in  the  same  number  of  niches  in  Its  sides. 
"1  h  ■■  tl  ••»  ci  -  art'  *  hitfl  »>r  j  Ink,  ami  t  ho  \<;i\  es  v\  t  rgreen  ; 
bat  the  plants  are  said  to  be  deleterious. 

KA'MI.    Spirits  or  divinities,  the  belief  in  which  ap- 
to  have  characterized  the  ancient  religion  of 
before  it  became  intermingled  with  foreign  doc- 
still  constitutes  its  groundwork.  These 
I,  subordinate  to  the  gods  of 


r 

reive 


every  natural  agent 
tss.  The  human 


iKf! 


partly  the  spirits  of  men  ;  but 
it  or  phenomenon  has  Its  spirit 
drits  survive  the  body,  and  re- 


body,  and  re- 

i  or  punishment  for  the  actions  of  the  in-. 
Distinguished  benefactors  of  their  spe- 
cie-*, or  men  renowned  for  purity  of  life,  are  deified  ;  and 
th«4r  kanti  become  objects  of  worship,  like  the  heroes  of 
•.'it.',  my.  The  numb<  r  of  th  tn  i-  said  .it  present  t  .  be 
above  *)00.  They  are  worshipped  in  temples  in  which 
no  Images  are  retained,  each  particular  divinity  being 
merely  typified  by  a  mirror,  the  emblem  of  purity  ;  and 
all  the  rites  of  the  worship  appear  to  be  symbolical  of  pu- 
rification. The  priests  of  these  temples  are  styled 
Kazni-Nusi,  i.e.  ministers  of  the  spirits.  (KlaproUi, 
J:*>ui:%  tf  Japan,  I "31  ;  Wiener  Jnh,  '-itch  for  1*37.J 

K  AMICHI.  The  name  of  a  Rassorinl  or  Gallinaceous 
bird,  remarkable  for  having  its  wings  armed  with  two 
strong  spurs,  and  it<  head  with  a  long,  slender,  cylindrical 
ind  nearly  straight  horn.    See  Palamedra. 

KA'NGAROO.  The  native  name  of  a  large  indlge- 
r.  quadruped  of  Nev.  Holland,  it  belongs  »■>  a  g.-nin 
characterized  by  a  strictly  herbivorous  modification  of 
the  marsupial  type  of  the  dental  organs,  and  by  a  remark  - 
aide  long  and  strong  tail  and  hind  legs.   See  Macropi  s 

»:id  M  A  KSM'pl  ALIA. 

KA'NTIAN  PHIT-OSOPHY  (known  also  by  the 
name  of  the  Critical  Philosophy).  A  system  which  owes 
its  existence  to  Imraanuel  Kant,  professor  of  logic  and 
metaphysics  In  the  university  of  Kdnigsberg  in  the 
Latter  half  of  the  Kith  century.  The  promulgation  of 
Kant's  doctrines  forms  a  very  marked  era  in  the  his- 
tory of  philosophy.  Our  limits  will  prevent  us  from 
giving  an  explanation  of  this  system  in  any  degree 
adequate  to  its  importance.  Wc  must  confine  ourselves 
to  a  brief  outline  of  its  leading  features.  At  the  time 
when  Kant  commenced  his  metaphysical  labours  the 
philosophical  world  was  divided  between  the  sensualism 
of  the  French  followersof  Lorkeon  theone  hand. and  the 
doimatic  rationalism  of  the  disciples  of  Wolf  and  Leib- 
nita  on  the  other.  The  former,  by  a  species  of  analy- 
tiral  legerdemain,  resolved  all  our  mental  powers  into 
mollifications  of  sense ;  while  the  latter,  in  an  equally 
irvilscrimmating  spirit,  though  with  far  more  laudatde 
intentions  sought  to  construct  a  system  of  real  truth 
out  of  the  abstract  conceptions  of  the  understanding. 


both  of  these  schools  Kant  declared  open  war 
Withdrawing  himself  from  all  ontological  specu- 
lati-m.  he  sought,  by  a  stricter  analysis  of  our  intellectual 
powers,  to  ascertain  the  possibility  and  to  determine  the 
limits  of  human  knowledge.  He  divides  the  speculative 
part  of  our  nature  into  three  great  provinces, — sense,  un- 
derstanding, and  reason.  Our  perception  of  the  outward 
world  is  representative  merely :  of  things  as  they  are  in 
themselves  it  affords  us  no  notices.  In  on!  r  to  render 
human  experience  possible,  two  ground-forms,  under 
which  all  sensible  things  are  contemplated,  are  assumed, 
— time  and  space.  To  these  he  assigns  a  strictly  subjective 
reality.  The  truth  of  the  fundamental  axioms  of  geo- 
metry rests  on  the  necessity  and  universality  of  our  in- 
tuition* of  space  in  its  three  dimensions,— intuitions 
»» hich  are  not  derived  from  any  one  of  our  senses,  or 
from  any  combinations  of  them,  but  lie  at  the  ground 
and  arc  the  condition  of  all  sensible  human  experience. 

rrstanding,  or  the  faculty  which  combines  and 
the  materials  yielded  by  sense,  Kant  subjects 
All  its  operai 


operations  are  generalized 
es  or  forms  of  conception  ; 
which,  after  the  example  of  Aristotle,  he  names  catego- 
ries. {See  Category.)  These  are  four  in  number  :  —I . 
Quantity,  Including  unity,  multeity,  totality  ;  2.  Quality, 
divided  into  reality,  negation,  and  limitation  ;  3.  Rela- 
tion, viz.  substance  and  accident,  cause  and  effect,  ac- 
tiaa  an  1  reaction  ;  and  4.  Modality,  also  subdivided  into 
possibility,  existence,  and  necessity.  These  form,  as  it 
were,  the  moulds  in  which  the  rude  material  of  the 
senses  is  shaped  into  conceptions,  aud  becomes  know- 
ledge properly  so  called.  The  categories  in  themselves 
the  subject-matter  of  logic,  which  U  so  far  forth  a 
Jence,  determinable  a  priori.    The  third 


KEEPING. 

i  highest  faculty,  the  reason,  consists  in  the  power  of 
forming  ideas.  — pure  forms  of  intelligence,  to  which  the 
J  sensible  world  has  no  adequate  correspondents.  Out  of 
\  these  ideas  no  science  can  be  formed  :  they  are  to  be  re- 
garded as  regulative  only,  not  as  constitutive.  The  ex- 
istence of  God,  immortality,  freedom,  are  the  objects 
after  which  the  reason  is  perpetually  striving,  but  con- 
cerning which  It  can  decide  nothing  either  one  way  or 
the  other.  Thus  far  Kant's  system  may  be  regarded  as 
one  of  pure  scepticism.  The  deficiencies  of  our  specula- 
tive reason  he  conceives  to  bo  supplied  by  the  moral  fa- 
culty, to  which  he  has  given  the  name  of  practical  reason, 
the  object  of  which  is  to  determine,  not  what  Is,  but  what 
ought  to  be.  As  the  former  determines  the  form  of  our 
knowledge,  so  the  latter  prescribes  the  form  of  our  action. 
Obligation  is  not  a  mere  feeling ;  It  is  a  pure  form  under 
which  the  reason  is  compelled  to  regard  human  conduct. 
The  personality  of  man,  which  lies  at  the  ground  of  spe- 
culative knowledge,  becomes  In  relation  to  action  freedom 
of  the  will.  It  is  in  our  moral  nature  that  we  must  seek 
for  the  only  valid  foundation  of  the  belief  in  God,  the  Im- 
mortality of  the  soul,  and  a  future  state  in  which  the  de- 
mands  of  the  practical  r<  ason  shall  l>o  realized.  (See 
Kant's  Phitotopkical  Works;  Kritit  der  lieinen  Ver- 
nunfl  i  Kr'tk  der  Practiscken  Vernunfl,  Sec.) 

KA'OLIN.  The  Chinese  name  for  porcelain  clay. 
A  large  tract  of  this  useful  substance  occurs  near  M. 
Austle  in  Cornwall,  whence  our  potteries  and  porcelain 
manufactories  are  copiously  supplied.  Its  essential  com- 
ponent parts  are  silica  and  alumina  ;  the  former  usually 
preponderates.  The  kaolin  of  Cornwall,  and  probably  of 
other  countries,  is  derived  from  the  decomposition  of  the 
felspar  of  granitic  rocks. 

K  A'RA.  A  Tartar  word,  signifying  black,  used  in  many 
of  the  Eastern  languages  as  a  prefix  to  geographical 
names  ;  as  Karamania,  the  country  of  Ike  black  people. 
It  has  also  been  employed  in  the  same  capacity  to  signify 
"  tributary  ;  "  as  kara  kalpacks.  tributary  kalpacks. 

KARMA'THIANS.or KARMATIANS.  AMohammc- 
dan  sect  which  arose  in  Irak  during  the  9th  century  of 
the  Christian  era.  It  derived  its  name  from  Karmata,  its 
founder,  a  poor  labourer,  who  assumed  the  rank  of  a  pro- 
phet. They  maintained  bloody  wars  with  the  caliphs 
lor  nearly  a  century.  ( Taylor,  Hist,  of  Mohammedanism, 
p.  223.;  Secret  Societies  of  the  Middle  Ages,  Lib.  Ent.  Kn. 
1837.) 

K  A'RPHOLITE.  (Gr.  -  or . ,  /  dry  or  shrivel.)  A 
mineral  which  occurs  in  stellated  crystals  of  a  yellowish 
colour  and  silky  lustre :  it  is  a  hydrated  silicate  of  alumina 
and  manganese. 

KAKPHOSIDF/RITB.  A  mineralogical  name  of  il  ■ 
hydrated  phosphate  of  iron  of  Labrador. 

KBBL.  (Probably  from  the  Gr.  ««;.•*,  hollow.)  The 
principal  piece  of  timber  in  a  ship,  usually  first  laid  on 
the  blocks  In  building.  If  wc  compare  the  body  of  a  ship 
to  the  human  skeleton,  the  keel  seems  to  resemble  the 
back  bone,  and  the  timbers  the  ribs.  It  is  generally  com- 
posed of  several  thick  pieces  of  wood  placed  lengthways, 
which  after  being  scarfed  together,  are  bolted  and  clenched 
upon  the  upper  side .  —  Keelage  signifies  the  duty  paid  by 
a  ship  on  coming  into  port. 

Keel.  In  Botany,  a  name  applied  in  a  figurative  sense 
to  the  two  lowest  petals  of  a  Papilionaceous  corolla, 
which,  together,  have  some  resemblance  to  the  keel  of  a 
boat. 

KEEL-HAULING.  A  nautical  punishment  practised 
chiefly  in  the  Dutch  navy,  by  which  the  culprit  is  let 
down  on  one  side  of  the  ship,  and  after  passing  under  the 
keel  is  hauled  up  on  the  other.  This  punishment  was 
formerly  not  altogether  unknown  in  the  British  nary  ; 
but  it  is  not  now  resorted  to. 

KEE'LING.  A  name  for  the  common  cod  (Marrhita 
vulgarii,  Cuv.).   See  Morrhca  and  Gadl's. 

KEEP.  (Anglo-Sax.  kepan.)  Applied  In  ancient 
Military  History  to  the  stronghold  of  a  castle,  to  which  in 
cases  of  emergency  the  besieged  inmates  retreated,  and 
there  made  their  last  efforts  of  defence.  It  is  almost 
synonymous  with  donjon  (which  see). 

K EE' HER  OF  THE  GREAT  SEAL,  LORD,  or 
LORD  KEEPER.  An  officer  of  high  dignity  in  the 
Knglish  constitution,  whose  office  Is  created  by  the  de- 
livery of  the  king's  great  seal  into  his  custody.  He  is 
prolocutor  or  speaker  of  the  House  of  Lords  by  prescrip- 
tion. By  5  Eliz.  c.  1«.  the  offices  of  lord  chancellor  and 
lord  keeper  are  declared  to  be  of  exactly  the  same  au- 
thority ;  and  when  there  is  no  chancellor  the  great  seal 
Is  ordinarily  put  in  commission.  {See  Chancellor,  Seal. 
Bl.  Com.  iii.  47.)  The  keeper  of  the  privy  seal  is  styled 
lord  privy  seal. 

KEEPING.  (Ang.  Sax.  kepan.  to  keep.)  In  Painting, 
the  management  of  toe  lights,  shadows,  colours,  and  aerial 
tints  in  such  subordination  to  each  other,  that  each  object 
may  seem  to  stand  rightly  in  the  place  that  the  linear 
perspective  has  assigned  to  it.  Objects  in  the  nearer 
parts  or  foreground  of  a  picture  will  necessarily  receive 
the  strongest  lights  and  shadows  ;  and  as  more  air  is  inter- 
posed in  nature  between  the  eye  and  the  objects  as  they 
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become  more  distant,  to  In  the  representation!  of  them 
the  colours  must  be  less  brilliant  as  I  hey  recede  from  the 
eye  towards  the  distance  wherein  they  are  lost.  This 
word  must  not  be  confounded  with  the  term  effect,  though 
effect  is  doubtless  the  result  of  keeping  in  a  picture,  that 
word  being  more  peculiarly  applicable  to  the  sensation 
produced  by  the  combination  01  accidental  circumstances 
lu  the  disposition  of  light  and  shade. 

KELP.  A  common  term  for  sea  weed  or  vralc,  which 
consists  of  different  species  of  Fucu*  ( I, in.).  In  a  strict 
sense,  the  term  kelp  Is  confined  to  the  produce  of  sea 
weeds  when  burned,  which  consists  of  alkaline  ashes  used 
in  the  manufacture  of  glass  and  soap.  It  has  been  re- 
cently found,  however,  that  the  alkali  required  for  these 
purposes  can  be  obtained  more  abundantly  from  sea-salt, 
and  k.  Ip  is  at  present  chiefly  used  as  a  manure.  For  this 
purpose  it  is  eagerly  sought  after  by  all  farmers  on  the 
sea  coast,  and  especially  by  those  who  have  dry  soils,  the 
salt  contained  in  the  kelp  being  a  powerful  absorbent  of 
moisture  from  the  atmosphere.  It  has  lately  acquired 
much  importance  as  a  source  of  iodine. 

KE'NNEL.  Applied  literally  to  the  house  in  which  a 
pack  of  hounds  is  lodged,  but  used  metaphorically  also 
tor  the  pack  itself.  It  signifies  also  the  spot  to  which  the 
fox  after  his  nocturnal  depredation*  retires  about  the 
dawn  of  day.  Hence,  on  being  found  by  the  hounds  in 
drawing  cover,  he  is  said  to  Ik;  unkennelled. 

KK'PLKK'S  LAWS,  in  Astronomy,  are  the  laws  of 
the  planetary  motions,  first  discovered  and  demonstrated 
by  kcpler,  and  which  form  the  basis  of  the  whole  theory 
of  gravitation  and  physical  astronomy.  They  arc  three : 
—  I .  That  the  planets  describe  ellipses,  each  of  which  has 
one  of  its  foci  in  the  same  point,  namely,  the  centre  of 
the  sun.  t.  That  every  planet  moves  so  that  the  lino 
drawn  from  it  to  the  sun  describes  about  the  sun  areas 
proportional  to  the  times.  3.  That  the  squares  of  the 
times  of  the  revolutions  of  the  planets  are  as  the  cubes  of 
their  mean  distances  from  the  sun.  These  three  laws  or 
general  fart*  were  discovered  by  Kepler  from  a  comparison 
of  astronomical  observations ;  and  though  it  was  by  means 
of  them  that  Newton  established  the  more  general  law  of 
attraction  Inversely  as  the  square  of  the  distance,  they 
are  themselves  direct  consequences  of  that  hypothesis. 
The  first  law,  that  ot  the  elliptic  motion  of  the  planets, 
was  announced  by  Kepler  in  his  famous  work,  Physica 
Cartestis  tradita  Commentariis  de  Motibus  SL  lLe  Martis, 
1'ion.  Kepler  having  computed  from  the  observations  of 
Tycho  Rrahe  the  distances  of  Mars  from  the  sun  at  dif- 
ferent points  of  his  orbit,  found  that  the  orbit  was  not 
circular,  as  had  always  been  supposed  by  astronomers  till 
then,  but  elliptical ;  and  that  the  sun  occupies  one  of  the 
foci  of  the  ellipse.  He  afterwards  discovered  the  same 
thing  to  be  true  of  the  earth's  orbit ;  and  thence  extended 
it  by  analogy  to  all  the  other  planets.  Newton  demon- 
strated in  the  Principia  that  if  a  body  projected  in  space 
is  acted  upon  by  a  central  forct  varying  Inversely  as  the 
square  of  the  distance,  the  body  will  necessarily  describe 
one  of  the  three  conic  sections ;  but  whether  the  orbit 
will  be  an  ellipse,  an  hyperbola,  or  a  parabola,  depends 
on  the  intensity  of  the  force  with  which  it  is  projected. 

Kepler  was  fed  to  tho  discovery  of  his  second  law  by  a 
comparison  of  the  sectors  formed  by  two  contiguous  radii 
nectores  and  the  angles  included  between  them.  The  data 
which  he  assumed  were  not  rigorously  exact ;  but  Newton 
afterwards  demonstrated  from  the  theory  of  dynamics  that 
the  fact  Is  necessarily  true  of  all  motions  regulated  by  a 
central  force,  whatever  the  law  of  that  force  may  be. 

Tho  history  of  tho  discovery  of  tho  third  law  is  re- 
markable, and  detailed  by  Kepler  himself  in  his  Har- 
momces  Mundi,  lib.  v.  lie  had  long  been  persuaded 
that  some  numerical  relation  must  exist  between  the 
I  >"  i  iodic  times  of  the  planets  and  their  distances  from 
the  sun.  In  order  to  discover  this  relation  he  tried 
successively  numerous  hypotheses,  each  of  which  in- 
volved a  mass  of  tedious  calculation.  He  began  by  com- 
paring the  intervals  between  the  planetary  orbits  with 
the  five  regular  solids  ;  ami  having  failed  In  this  specu- 
lation as  well  as  various  others,  he  at  length  thought  of 
comparing  the  different  roots  and  powers  of  the  periods 
and  distances.  Alter  many  attempts  and  failures,  he  at 
last  perceived  the  analogy  of  which  he  had  been  so  long 
in  search. 


he  exclaims  ;  and  in  the  fulness  of  his  delight  he  has  re. 
corded  the  year  and  day  on  which  the  discovery  was 
made.  It  was  the  1Mb  of  May,  IfilH;  and,  as  Professor 
Playfair  has  remarked,  "perhaps  philosophers  will  agree 
that  there  are  few  days  in  the  scientific  history  of  the 
world  which  deserve  so  well  to  be  remembered.  (Dis- 
sertation, Kacy.  Brit.  See  Kepler's  Harmonices  Muudi, 
p.  I »'.».) 

KE'PLER'S  PROBLEM.  The  discovery  made  by 
Kepler,  that  the  planetary  orbit*  arc  ellipses  having  the 
sun  in  the  focus  which  is  common  to  each  ellipse,  and 
that  the  line  which  joins  the  centre*  of  the  sun  and  a 
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planet  passes  over  equal  areas  in  equal  timet.  niArle  ft 
necessary  to  solve  a  problem  which  transcended  the 
geometry  of  that  time:  — Supposing  the  scmkransTers-e 
axis  of  a  planet's  orbit  to  be  represented  by  I.  and  tho 
eccentricity  by  e;  also  the  mean  anomaly  at  any  sriven 
instant  of  time  by  z,  and  the  eccentric  anomaly  by  x, 
both  being  reckoned  from  the  perihelion.  Kepler  found 
the  relation  between  the  angles  t  and  z  to  be  expressed 
by  the  equation  »«i-r  sin.  jr.  When  *  is  given,  x  is 
easily  found  from  the  trigonometrical  tables  ;  but  there 
is  no  direct  way,  unless  by  infinite  series,  of  finding  x 
when  z  is  given,  which  Is  the  case  that  occurs  in  as- 
tronomy. The  determination  of  x  in  terms  of  x  con- 
stitutes what  is  called  Kepler's  Problem.  Solutions  of 
this  important  problem  are  to  be  found  in  most  works 
on  astronomy.  They  are  generally  tentative,  depending 
on  a  combination  of  geometrical  and  trigonomctrlcd 
principles ;  but  two  very  elegant  ones,  purely  analytical, 
are  given  by  Professor  Wallace.  In  the  Memoirs  of  the 
Royal  Astronomical  Society,  vol.  ix.  p.  1*3.  The  first 
of  these  solutions  Is  as  follows:  — 

1.  Find  t'.  a  first  approximation  to  tho  eccentric 
anomaly  x,  by  this  formula, 

tan.  C**-|a)s»t±5|fjB.  |  z. 

a  Find  y  such  that 

tan.  (Jr*  +  y)  -  J  J**- 

3.  Find  e,  a  correction  of  x\  so  that 

i    ,        v     sin.  y    sin.  1"  . 
sin.  —  <*--*). 

(  Here  x'  —  x  must  be  expressed  In  seconds  of  a  dejrxee. ) 

4.  Then  the  eccentric  anomaly,  *  =  x"  +  e.  The  com- 
putation of  the  eccentric  anomaly  by  this  method  is  ex* 
tremely  simple. 

KK'kATONY'XIS.  (Gr.  urn,  a  horn,  »v{«.  punc- 
ture.) A  term  applied  by  the  German  surgeons  to  the 
operation  of  couching,  performed  by  introducing  a  needle 
through  the  cornea  or  horny  coat  of  the  eye,  and  de- 
pressing or  breaking  the  opaque  lens. 

KER1-CHETIB.  (Heb.)  In  Philology,  the  name, 
given  to  various  readings  In  the  Hebrew  Bible.  Keri 
signifies  that  which  is  read,  and  Chetib  that  which  is 
written.  When  any  such  various  readings  occur,  the 
false  reading  .,r  chetib  it  written  In  the  text,  and  the 
true  reading  or  kerl  is  written  in  the  margin,  with  p 
under  it.  These  corrections,  which  are  about  1000  in 
number,  have  been  generally  attributed  to  Ezra  ;  but  as 
several  Keri-chetibs  are  found  in  the  sacred  books  the 
produce  of  till  ow  n  pen,  it  is  more  protwdile  th.it  they  :i.re 

of  later  date.  (See  Dr.  Kennieott's  Ditsertatio  (Jcnc- 
ralis) 

KK'RMES.  (Arab,  little  worm.)  An  insect  found  in 
many  parts  of  Asia  and  the  south  of  Europe ;  the  Coccus 
ilicis  of  Linnsrus.  They  were  long  taken  for  the  seeds 
of  the  tree  on  which  they  live,  and  hence  called  grains 
of  Icermes.  They  are  used  as  a  red  and  scarlet  dye.  but 
very  inferior  to  cochineal.  Previously  to  the  introduc- 
tion of  cochineal,  by  which  It  Is  now  nearly  wholly  su- 
perseded, kermes  had  been  the  most  esteemed  drug 
for  dyeing  scarlet  from  a  remote  period  of  antiquity. 
Cloths  dyed  with  kermes  are  of  a  deep  red  colour  ;  aid 
though  much  Inferior  in  brilliancy  to  the  scarlet  cloths 
dyed  with  real  Mexican  cochineal,  they  retain  the  colour 
better  and  arc  less  liable  to  stain.  The  tapestries  of 
Brussels  and  other  parts  of  Flanders,  which  have  scarcely 
lost  any  thing  of  their  original  brilliancy,  even  after  a 
lapse  of  200  years,  were  all  dyed  with  kermes.  (See 
Bcckntann's  History  of  Inventions  ;  and  Bancroft's  Per- 
manent Colours.) 

KK'RMES  MINER  AL.  A  name  given  by  the  old  che- 
mists to  the  hydrotulphuret  of  antimony.  In  consequence 
of  Its  reddish  colour. 

KE'KODON.   (Gr.  ntne,  a  heart,  »W.  a  tooth.)  A 

A  .  A 

genus  of  Herbivorous  Rodents,  characterised  by  A  :  A 

molar  teeth,  each  composed  of  two  equal  parts,  of  which 
the  transverse  section  presents  a  cordifonu  or  heart- 
shaped  figure  :  the  two  parts  arc  united  on  the  extern.! 
tide  in  the  upper,  and  on  the  internal  side  in  the  lower 
jaw.  The  incisors  arc  two  in  number  in  both  jaws, 
and  present  the  form  common  to  the  Caries,  to  which 
family  the  prevent  genus  belongs.  The  species  are  small, 
scarcely  equalling  in  sisc  the  Guinea-pig.  They  are 
peculiar,  with  the  other  Cavies,  to  the  South  American 
continent. 

KE'RSEY.  (Probably  a  cor  nipt  Ion  of  Jersey,  whence 
it  originally  came.)  A  kind  of  coarse  cloth,  usually 
ribbed,  and  woven  from  long  wool.  It  is  chiefly  rnanu- 
fartured  In  the  North  of  England.  Kerseymere,  on  the 
other  hand,  is  a  thin  stuff,  generally  woven  plain  from 
the  finest  wools  ;  and  hence  it  has  been  inferred  that 
these  two  terms,  whose  meaning  is  so  distinct,  cannot  be 
referred  to  the  same  origin.  Kerseymere  is  said  to  have 
derived  its  appellation  iroin  Cashroir,  a  country  which 
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KETCH. 

the  finest  wool,  and  is  consequently  most  ccle- 
:  for  the  works  of  its  looms.    In  England  it  is  prin- 
cipally manufactured  in  the  Western  districts. 

KETCH.  (Ital.  caicchio.)  An  old  English  term, 
applied  to  a  tp«* el  equipped  with  two  masts,  and  from 
IDto  tfto  tons  burden,  it  was  nearly  synonymous  with 
the  modern  term  yacht,  being  used  chiefly  by  ambassadors 
cr  other  distinguished  personages  in  voyages  from  one 
place  to  another,  and  was  furnished  with  all 
rum  necessary  for  defence  or  aggression. 

KETCHUP.    The  juice  which  exude 
suth  rooms. 

KF.l'PF.R.  A  term  applied  by  the  German  geologists 
tntbe  upper  portion  of  the  new  red  sandstone  forma- 
tion. 

KEY.  (Sax.  carze.)  In  Architecture,  a  piece  of 
*oul  let  into  the  back  of  another  in  the  contrary  direction 
of  the  grain,  to  preserrc  the  last  free  of  warping. 

KEY,  or  KEY  NOTE.  In  Music,  the  principal  or 
f'ir.(Lunental  note  in  a  composition,  on  which  frequent 
Hoses  or  cadences  are  made.  It  is  that  in  which  the  piece 
t-.-r.»  ami  usually  ends,  and  la,  M  it  wm%  llMIMMlCl] 
•object  to  which  regard  must  be  had  in  all  the  other 
t.mbinations  of  sounds  in  the  composition,  and  under 
»h'*e  influence  they  are. 

KEY-BOARD.  In  Music,  the  series  of  levers  in  a 
keyed  instrument,  as  a  piano-forte,  organ,  or  harpsichord, 
upon  which  the  fingers  press  to  produce  percussion  of 
tb«  strings,  or  in  the  organ  the  opening  of  valves.  It 
toniitt*  of  short  black  and  long  white  keys. 

KEYSTONE.  The  middle  voussoir  in  the  arch  of  a 
V-rUlge.  or  the  arch-stone  1n  the  crown  or  immediately 
*****  the  centre  of  the  arch.  The  length  of  the  keystone, 
w  thickness  of  the  archivolt  at  top,  is  allowed  to  be 
shout  I -1Mb  or  l-16th  of  the  span  by  the  beet  archi- 
tects. 

KHALIFF.   See  Caliph. 

KHAN.  In  Persia,  properly  speaking,  the  title  of  an 
'&<er  or  governor,  added  after  his  name.  The  sorc- 
triroi  of  many  independent  states  of  northern 
**}t«d  Khans.  Khan  Is  frequently  used  by 
<  •untrymcn  to  signify  an  Eastern  caravansera  (which 
»*);  In  which  travellers  find  a  gratuitous  lodging,  pro- 
'*Vd  their  ttay  be  limited  to  a  «ingle  night. 

KHOH.  A  Persian  word  signifying  bald,  and  used  as 
*  prefix  in  many  geographical  terras.  It  has  been  sug- 
p^ted  ihat  the  name  Caucasus  has  been  derived  from 
Khoh  Ka«p.  or  bald  mountain:  I.e.  having  the  summit 
without  vegetation.  But  be  this  as  it  may,  it  is  singular 
M>'*»jch  that  the  same  metaphorical  expression  ha*  been 
introduced  into  two  modem  languages,  the  French  and 
'<•■(  (German  ;  in  the  former  of  which  is  found  Chauvtont, 
rd  in  the  latter  Kohlenberg,  both  indicative  of  a  moun- 
Ujo  bold  or  without  vegetation. 

KHOTBAH  (Arab.),  denotes  a  peculiar  form  of 
prayer,  used  in  Mohammedan  countries  at  the  com- 
'ntucemcnt  of  public  worship  In  the  great  mosques  on 
triday  at  noon.  It  was  originally  performed  by  the 
rrupbet  himself,  and  by  hia  successors  till  the  time  of 
!|U!,,:i„,l  VI II.  (A.  0.936).  wlio  appointed  spr,  ial 
ni'OMters  for  the  purpose,  on  which  footing  it  has  con- 
tinued to  the  present  time.  The  khotbah  is  chiefly  a 
'  <ijn region  of  faith,"  and  a  general  petition  for  success 
'o  the  Mohammedan  religion.  It  is  divided  into  two 
*«:oct  parts,  between  which  the  officiating  khatib  or 
f-iest  makes  a  considerable  pause,  and  is  regarded  hv 
»*■  Mussulmans  as  the  most  solemn  and  important  part 
'  their  worship.  The  Insertion  of  his  name  in  this 
f"*yer  hat  always  been  considered  one  of  the  chief  pro- 
bative* of  the  sultan  of  Turkey. 

KIUKA'PPINO.  In  Law,  the  forcible  abduction  of 
*ty  one  from  his  own  country  Into  another.  It  is  an 
****  at  common  law.  By  tne  II  &  12  W.S.  c.7.  pe- 
were  denounced  against  masters  of  vessels  having 
I  persons  who  had  been  kidnapped  against  their  will, 
was  probably  occasioned  by  the  practice,  not  un- 
m  in  those  days,  of  carrying  away  by  force  or  fraud 
'inuring  persons  to- serve  in  the  plantations  in  America. 
[uii  clause  it  repealed  by  9  G.  4.  c.  31.,  by  which  mas- 
*re  made  punishable  for  leaving  abroad  any 
j*  their  men  against  their  will,  or  refusing  to  take  them 
t*k  If  In  a  condition  to  return.  The  stealing  of  children 
<»ay  from  persons  having  the  lawful  custody  of  them 
^Urly  termed  kidnapping)  is  felony  mule/the  same 

KI'DNP.YS.   The  organs  in  which  the  urine  Is  se- 
"**d:  there  Is  one  on  each  side  in  the  loins,  near  the 
'"jt  hnnbar  vertebra,  and  behind  the  peritonicum.  The 
of  the  kidney  terminates  in  tho  ureter,  and  is 
aSwT*  'nto  *eTer*l  portions  called  calyces,  into  each  of 

h  k  *  P*P*l^a  projects,  through  the  minute  orifices  of 
2JJ  the  secreted  urine  passes  into  the  cavity  called  the 

Ku  ^  'hence  by  the  ureter  into  tho  bladder. 

M'l.LAS.    A  provincial  term,  applied  to  the  c 

tit*  rnckt  of  Cornwall. 
_  yLLINITE,    A  mineral,  sometimes  described  as  a 
1  ^jpodumene,  from  Killlney,  near  Dublin.   It  is 
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KING,  THE,  OF  ENGLAND. 

a  hydrated  silicate  of 
oxide  of  Iron. 

KILN.  A  term  applied  to  various  furnaces  and  stoves : 
as  brick  and  lime  kilns,  and  hop  and  malt  kilns.  (See 
those  articles.) 

KI'LOGRAM.  A  French  measure  of  weight,  equal  to 
2 lbs.  Sox.  ftdrs.  avoirdupois. 

KILT.  A  loose  dress,  extending  from  the  belly  to 
the  knee  In  the  form  of  a  petticoat ;  worn  in  the  High- 
lands by  ncn.  and  by  children  In  the  Lowlands.  The 
trim  U,  according  to  Jamieson,  unquestionably  Gothic. 
The  Highlanders  designate  the  kilt  as  the filibeg.  This 
singular  national  dress  Is  fast  hastening:  into  disuse ; 
and  but  for  a  few  Highland  regiments  in  which  it  is 
still  maintained,  it  would  probably  long  ere  now  have 
been  universally  superseded  by  the  dress  of  the  Low- 
landers. 

KING.  A  title  of  dignity  In  the  languages,  extinct 
and  living,  of  the  Gothic  and  Teutonic  races.  The  term 
has  long  been  considered  of  uncertain  origin ;  but  there 
can  be  little  doubt  that  it  is  derived  from  the  German 
word  konnen,  to  be  able,  thus  in  the  very  threshold  giv- 
ing an  Idea  of  superior  power  or  ability.  In  Its  primary 
acceptation  It  denotes  a  person  in  whom  is  vested  the 
chief  executive  authority ;  but  It  Is  susceptible  of  as  great 
a  variety  of  shades  of  meaning  as  there  are  states  or  na- 
tions to  be  governed.  Thus  it  is  applied  equally  to  the 
limited  sovereign  of  England  and  the  absolute  sovereign 
of  Prussia ;  to  the  chief  magistrate  of  Poland  in  former 
times,  who  was  elected,  and  to  that  of  England,  who  suc- 
ceeds  by  hereditary  right  ;  to  the  head  rf  a  savage  tnl>«- 
or  barbarous  horde,  as  well  as  to  that  of  the  most  refined 
and  civilised  nation.  It  is  expressed  In  Greek  by  the 
word  Basileus,  and  in  Latin  and  its  cognate  languages  by 
Rex  ;  but  all  the  nations  of  Europe  have  adopted  into 
their  respective  languages  the  equivalent  terms  in  use 
among  the  people  with  whom  they  carry  on  intercourse. 
Thus  we  speak  of  the  Shah  of  Persia,  the  Grand  Sultan, 
the  Pasha  of  Egypt,  the  Dey  of  Algiers,  Ac. 

In  countries  where  the  kingly  office  is  hereditary  some 
form  has  always  been  gone  through  on  the  acccarion 

there  is  a  recognition  on  the  part 
;  a  claim  from  them  that  he 


of  a  new  king,  in  which  there 
of  the  people  of  his  right ;  i 
should  pledge  himself  to  the 


ties;  and  generally  a  religious  ceremony  performed,  in 
which  anointing  him  with  oil,  by  which  a  certain  sacred- 
ness  is  thrown  around  his  person,  and  placing  a  crown 
upon  his  head  as  a  symbol  of  supremacy,  are  conspicuous 
acts.  (Penny  Cyclop.)  The  whole  solemnity  is  styled 
the  coronation.  In  modern  Europe  the  Pope  and  the 
Emperor  of  Germany  assumed  as  a  joint  prerogative  the 
right  of  conferring  the  dignity  of  king.  Frederic  I.  of 
Prussia  was  the  lirst  sovereign  who  assumed  the  title, 
and  had  it  acknowledged  by  the  other  states  of  Europe 
without  their  authorisation. 

Kjno.  The  sacred  books  of  the  Chinese,  containing  at 
once  the  principles  of  their  domestic  and  public  morality 
and  the  foundation  of  their  historical  traditions.  Accord- 
ing to  a  learned  dissertation  by  M.  Freret,  in  vol.  xv.  of 
the  Memoir es  de  t  Ac.  des  Inscr.  et  Belles  LcUres,  the 
original  books  known  properly  under  this  title  are  only 
four  in  number ;  but  those  commonly  so  designated  amount 
to  thirteen,  which  are  published  together.  The  first  four 
contain  the  writings  of  Confucius.  (See  also  vols,  xxxvl. 
xxxviii. ;  and  Ersch  and  U  rubers  Encyclopedia.) 

KING  AT  ARMS.  An  officer  of  great  antiquity,  and 
formerly  of  great  authority,  whose  business  Is  to  preside 
over  the  chapters,  and  to  direct  the  proceedings  of  heralds. 
The  origin  of  this  office  is  involved  in  obscurity.  There 
arc  three  kings  at  arms  in  England — Garter,  Clarcncieux, 
and  Norroy  .  the  first  of  whom  Is  styled  principal  king 
at  arms,  and  the  two  latter  provincial  kings,  because 
their  duties  are  confined  to  the  provinces.  The  name 
Clarencleux  is  said  to  be  derived  from  Clarence,  brother 
of  Henry  V.,  first  king  at  arms  for  the  south  of  England  ; 
that  of  Norroy  (Norman  French  for  northern  king)  is 
self-explanatory.  There  is  also  a  Lyon  king  at  arms  for 
Scotland,  as  well  as  an  l  ister  king  at  arms  for  Ireland, 
whose  duties  are  nearly  analogous  to  those  of  England. 
(See  Noble* s  History  of  the  College  qf  Arms.) 

KING,  THE.  OF  ENGLAND,  exercises  the  supreme 
executive  power,  together  with  a  share  in  the  legislative 
authority  jointly  with  the  two  Houses  of  Parbament.  ( For 
his  legislative  functions,  $,  e  Parliament.)  The  right  to 
the  throne  of  England  (now  extended  to  Great  Britain 
and  Ireland )  Is  hereditary,  subject  to  the  authority  of 
parliament  to  limit  the  succession.  This  was  last  done 
by  the  stat.  12  ft  13  W.  3.,  when  it  was  fixed  in  the 
heirs  of  the  elect  res*  Sophia  of  Hanover,  being  Protest- 
ants. The  duties  of  the  king  according  to  the  consti- 
tution are  embodied  in  the  coronation  oath,  fixed  by  stat. 
1  W.  A  M.  Incidental  prerogatives  are  legal  exceptions 
in  favour  of  the  crown  where  its  claims  clash  with  those 
of  a  subject  ;  relating  to  such  matters  as  descents  of 
land,  debts,  w.  The  direct  prerogatives  of  the  crown 
are  those  which  attach  to  his  person  in  respect  of  his 
:  such  as  the  sanctity  of  his  person  ; 
Si  2 
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KING  CRAB. 

hl»  prerogatives  as  head  of  the  executive ;  the  power  of 
making  war  and  peace ;  ti.  .in.  *  with  fortiori  power* ; 

of  justice  through  his  court!  ;  the  power  of  erecting  and 
disposing  of  offices  and  honour* ;  the  power  of  issuing 
proclamations  binding  on  the  subject  in  certain  cases, 
with  the  advice  of  his  privy  council ;  and,  lastly,  the 
supreme  government  of  the  national  church.  The  king's 
revenue  is  of  two  sorts,  ordinary  and  extraordinary.  The 
ordinary  revenue  or  patrimony  is  such  as  either  has  sub- 
sisted in  the  crown  time  out  of  mind,  or  has  been  granted 
by  parliament  in  exchange  for  such.  {.See  Civil  List.)  The 
extraordinary  revenue  consists  of  the  supplies  annually 
granted  by  parliament.  See  Parliament,  PutuooATivis. 
KING  CRAB.   See  Limule. 

KING  FISH.  A  name  sometimes  applied  to  the  opah 
(  Lampris  futttUns,  Ketx.). 

K I  HQ  POST,  lit  Architecture,  the  middle  post  of  an 
assemblage  of  trussed  framing  for  supporting,  or  rather 
suspending,  the  tie  beam  at  the  middle  and  the  lower  cuds 
of  the  struts. 

KING'S  BENCH,  COURT  OF.  in  Law,  originated 
in  the  ancient  Aula  Regia,  in  which  the  king  was  accus- 
tomed (as  he  still  is  supposed  in  the  King's  Bench  by 
fiction  of  law)  to  sit  in  person,  and  which  followed  him 
in  all  his  progresses.  The  judges  of  the  court  of  King's 
Bon.  h.  as  well  as  of  the  other  superior  courts,  formerly 
varied  in  number  according  to  the  royal  discretion.  At  a 
later  period  they  were  reduced  to  lour ;  now  Increased, 
by  sut.  1  W.  4.  c.  70.,  to  Ave  —  the  chief  justicekwbo  is  the 
highest  common  law  judge,  and  four  puisne  or  younger 
lodges.  The  court  of  King's  Bench,  besides  those 
branches  of  its  jurisdiction  which  it  has  in  common  with 
the  other  two  superior  common  law  courts  (tee  Counts, 
Sui'tuioK ),  has  also  peculiar  authority,  or  presents  more 
advantages  in  some  particular  proceedings. 

It  is  the  preferable  although  not  the  only  tribunal  for 
discharging  prisoners  under  tbe  Habeas  Corpus  Acts.  It 
has  controul  over  all  Inferior  courts  by  means  of  the 
process  called  ctrtiorari,  which  is  a  writ  sued  out  of  this 
court,  by  virtue  of  which  proceedings  may  be  removed 
into  it  out  of  such  inferior  jurisdiction,  whether  in  criminal 
or  civil  cases.  It  has  also  an  exclusive  authority  (except 
hi  a  few  c  iscs)  to  compel  all  inferior  courts  and  officers, 
and  in  some  instances  private  persons,  to  perform  acts  of 
a  public  nature,  and  connected  with  a  public  duty.  By 
means  of  a  prohibition  it  can  restrain  all  other  courts 
from  proceeding  where  they  exceed  or  misuse  their  juris- 
diction :  this  is  likewise  a  writ  directed  to  the  judge  and 
the  plaintiff  in  the  inferior  court.  A  writ  of  error  in  law 
from  all  inferior  court!  is,  with  certain  exceptions,  re- 
turnable in  the  King's  Bench.  This  court  likewise  hears 
and  determines  cases  stated  by  courts  of  sessions.  The 
greater  proportion  of  these  are  questions  on  tbe  validity 
of  poor  s  rates,  or  on  parochial  settlements.  When  a 
court  of  sessions  entertains  a  doubt  on  a  point  of  law 
arising  in  the  argument,  it  will  usually  authorise  the 
party  against  which  it  decides  to  have  the  judgment  thus 
reviewed,  the  cases  being  stated  in  wrltlDg.  The  criminal 
jurisdiction  of  the  King's  Bench  is  still  extensive.  It 
has,  at  common  law,  jurisdiction  by  indictment  over  every 
species  of  criminal  offence  committed  in  Middlesex  ;  and 
In  practice  misdemeanors,  as  conspiracies  or  perjuries, 
committed  in  the  county,  are  still  indicted  in  this  court, 
nnd  tried  after  term  at  nisi  prius  among  the  civil  causes. 
Sometimes  also  trial  at  bar.  or  by  the  full  court,  is  granted 
on  special  application.  It  has  abio  jurisdiction  by  criminal 
information,  which  lies  in  cases  £f  misdemeanor  only  ,  a 
proceeding  which  supersedes  Use  necessity  of  an  indict- 
ment found  by  a  grand  jury.  An  information  is  filed  either 
by  the  attorney- general  ex  officio,  as  it  is  termed,  —  a  pro- 
ceeding neraiiy  adopted  in  certain  misdemeanor*  oi  .i 
public  nature  ;  or  at  the  suit  of  a  private  party,  by  leave 
of  the  court. 

An  information  in  the  nature  of  a  quo  warranto  it  in 
form  a  criminal,  but  substantially  a  civil,  proceeding.  It 
is  granted  where  any  subject  or  body  politic  has  assumed 
a  franchise  or  privilege  not  being  legally  entitled,  and  to 
the  injury  of  some  other  party  or  the  public.  Any  indict- 
ment, presentment,  &c.  found  in  any  part  of  England,  may 
be  moved  by  certiorari  into  this  court ;  as  may  be  also 
ail  convictions  or  orders  of  justices  of  tbe  peace,  unless 


here  such  appeal  is  prevented  by  particular  statutes. 
S  tfVlL.   Scrofula  attacking^  glands,  , 


KING' 
specting 


that 


_  which  a 
it  was  curable  by  the  touch  or  royalty. 

KFNGSTON.  A  name  sometimes  given  to  the  angel- 
fish  (Sonatina  angcltu,  Dunn.).   See  Sulatina. 

KING'S  YELLOW.  A  pigment,  the  basis  of  which  is 
orpitnent,  or  yellow  sulphuret  of  arsenic. 

KPNIC  ACID.  Tbe  acid  with  which  quinia  and  cin- 
chouia  are  combined  in  yellow  and  pale  Peruvian  bark. 
Its  ultimate  elements  arc,  according  to  Lubig,  15  atoms  of 
carbon.  9  of  hydrogen,  and  9  of  oxygen. 

Kl'NKAJOU.  The  native  name  of  a  Plantigrade 
quadruped  of  South  America,  of  arboreal  habits,  with  a 
lung  prehensile  tail,  a  short  muzzle,  and  a  thick  coat  of 


KNEE  PAN. 

woolly  hair.  It  forms  the  type  of  the 
Cuvicr,  which  name  Illiger  changed  to  Ccrcoiep/es.  Only 
one  species  Is  well  established,  the  Ccrcolcptcs  cawsrf,™.- 
vuius  of  Illiger. 

KI'NO.  An  Indian  word,  applied  to  an  astringent  ve- 
getable extract,  the  source  or  which  is  doubtful  ;  U  is 
probably  a  name  given  to  the  products  of  different  plants 
In  Africa,  and  in  the  East  and  West  Indies  and  America.. 
The  finest  kino  is  In  brilliant  fragments  of  a  deep  brownitb 
red  colour,  and  highly  astringent :  it  coat 
and  extractive  matter. 

KIOSK.   A  Turkish  word,  signifying  a  kind  <.  >\  • 
pavilion  or  summer  house,  supported  by  pillars.  'JTliVse 
ornaments  have  of  late  years  been  introduced  to  &  consi- 
derable extent  into  the  gardens  of  European  countries. 

KIRK.  (Germ,  klrclie.)  A  Scottish  term  synonymous 
with  church,  and  used  chiefly  to  designate  the  form  of 
religion  established  in  that  country. 

RIAMStf. 

KIRK  SESSION.   The  lowest  ecclesiastical 
the  kirk  of  Scotland.    It  is  composed  of  the 
the  parish,  and  of  lay  elders.    It  takes  cognizance  i 
of  scandal,  of  the  poor's  fund,  and  of  mattera  of 
ecclesiastical  discipline.    There  is  an  appeal  from  its 


clsions  to  the  presbytery 

Kl'RSCHWASSER.  (Germ,  cherry  voter.)  Anal- 
coholic  liquor,  obtained  by  fermenting  the  small  and 
sweet  black  cherry.  The  liquor  produced  Is  distilled,  and 
often  flavoured  with  hydrocyanic  acid,  derived  from  the 
bruised  kernels  of  the  fruit:  this  gives  to  kirsch  waaser. 
when  sweetened,  tbe  character  of  noyau. 

KIT  CAT  CLUB.  Tbe  name  of  a  celebrated  asso- 
ciation. Instituted  about  IG*8  by  "  some  young  men  of 
wit  and  pleasure  about  town."  originally  for  convivial 
purposes ;  but  as  its  most  distinguished  members  were 
W'higs  in  politics,  it  gradually  assumed  a  political  cha- 
racter, till  in  the  reign  of  Queen  Anne  it  came  to  be  re- 
garded as  exclusively  political  in  its  objects.  At  thai 
period  it  comprised  above  forty  noblemen  and  gentlemen 
of  the  first  rank  and  quality,  merit  and  fortune, 
friends  to  the  Hanoverian  succession;  among  wl 
were  Addison.  Steele,  Marlborough,  Walpole,  Sec.  .. 
It  was  originally  formed  in  Shire  Lane,  and  derived  its 
name  from  one  Christopher  (Kit)  Kat,  who  supplied  the 
members  with  mutton  pies.  The  fame  of  this  club  ho* 
been  transmitted  chiefly  by  the  collection  of  the  portrait, 
of  the  members  painted  by  Sir  Godfrey  Kneller,  himacll 
a  member,  who  was  obliged  to  invent  a  new-sized  can ,  a*« 
accommodated  to  the  height  of  walls ;  whence  has  origi- 
nated the  application  of  the  epithet  kit  cat  to  any  portrait 
about  three  quarters  in  length.  It  was  dissolved  in  the 
year  1720.   (Quart.  Rev.  vol.  xxvi.) 

KITE.  A  well-known  toy  ;  first  employed  by  Itoma* 
In  France,  and  Dr.  Franklin  in  America,  to  elevate  a 
conductor  Into  a  thunder-cloud,  whereby  the  identity 
of  lightning  with  the  electric  spark  was  ascertained,  it 
is  formed  of  a  slender  frame  of  wood  and  |nk-tbre.ul, 
rounded  at  one  end  and  terminating  in  a  point  at 
other,  resembling  In  some  measure  a  cross-bow,  and 
vered  with  paper.  A  long  string  is  attached  to  the  frame 
near  its  centre  of  gravity,  by  w  hich  it  is  held  In  the  hand  * 
In  order  that  the  kite  may  be  capable  of  being  rained  it 
is  necessary  that  its  flat  surface  be  presented  obliquely'  to 
the  direction  of  the  wind  ;  a  string  or  laid,  carrying  *ome 
light  substance.  Is  therefore  attached  to  the  sharp  end  of 
the  frame,  and  serves  by  means  of  its  gravity  to  maintain 
the  proper  inclination.  The  force  of  the  wind,  inipiugui-r 
obliquely  on  the  surface,  is  resolved  Into  two  parts  ;  one 
perpendicular  and  the  other  parallel  to  tbe  surface  :  the 
flrst  of  these  part*  is  counterbalanced  by  the  tension  of 
the  string  held  in  the  hand,  and  the  second  is  expended 
in  elevaUng  the  kite.  The  position  in  which  the  wind 
acts  with  the  greatest  effect  is  when  the  perpendicular  to 
the  surface  is  Inclined  to  tbe  direction  of  the  wind  (tlua 
is,  to  the  horizon)  ia  an  angle  of  about  MJ  degree*. 

Kits.  Tbe  native  bird  so  called  is  a  species  of  the 
genus  Milvus,  separated  by  Bee  lutein  from  the  genu* 
ralco  of  Llnnseus  on  account  of  the  forked  tail,  length  of 
w  ings,  and  the  short  and  weak  beak  and  feet  in  proportioi' 
to  the  size  of  the  body.  This  deterioration  of  their  de- 
structive instruments  renders  tbe  kite  the  most  cowardly 
of  the  birds  of  prey.  The  common  kite,  or  glead  (  MUrtl. 
vulgaris),  preys  chiefly  on  the  smaller  quadruped*  and 
birds,  young  chickens,  Acc.  ;  yet  the  courage  of  the  mother 
hen  renders  her  more  than  a  match  for  the  robber,  suid 
she  generally  repels  his  attacks  on  his  favourite  prey 
The  female  lays  two  or  three  eggs  of  a  whitish  colour" 
spotted  with  pale  yellow,  and  of  a  roundish  form. 

The  term  kite  is  applied  in  some  places,  as  Devonshire 
and  Cornwall,  to  the  brill  (Itkoinbut  vulgaris). 

KP  VI-KIVI.  The  native  name  oflh«i  New  Zcalanders 

TXKVX. 

KNEE.  (Sax.cneo.)  In  Architecture,  a  naturally  or 
artificially  bent  piece  of  umber,  on  which  another  ia  re- 
ceive* I  to  relieve  a  weight  or  strain. 

KNEE  PAN.   A  small  flat  heart  shared  bone 
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KNIGHT-ERRANT. 

s?  the  fore  part  of  the  knee  Joint.   It  It 
fence  to  that  Urge  joint,  and  also  serves  to 
powers  of  the  muscles  which  extend  the  leg.    It  U  at- 
tached br  a  strong  ligament  to  the  upper  end  of  the  tibia. 

KSIGllT-ERllANT.  In  the  language  of  Chivalry, 
a  knight  wandering  in  search  of  adventures,  sometimes 
under  tows,  for  a  certain  period.  Knight-errantry  was 
not  altogether  a  fiction  of  romance.  It  originated,  as 
Nr. Turner  says,  partly  from  the  frequency  of  private  war 
;jj  feudal  times,  which  made  military  aid  constantly  ac- 
crptablc  to  the  great  barons  ;  and  as  a  knight  had,  for  the 
most  part,  no  other  tie  to  the  soil  than  his  duties  towards 
hit  feudal  superior,  he  was  at  liberty  to  follow  his  own 
brat  whenever  his  services  were  not  needed  by  him.  Such 
i  mode  of  life  peculiarly  suited  the  tastes  of  the  men  of 
that  age,  and  In  some  degree  served  the  exigencies  of  so- 
nny. "  Knights,  therefore,  were  perpetually  errant,  or 
'r»i films  'n  quest  of  adventures  or  employment :  some 
irora  the  pleasure  of  the  expedition,  and  some  for  its  ex- 
pertcd  profits.  They  often  met  the  oppressed  or  the  un- 
successful ;  and  they  cheerfully  engaged  themselves  to 
redress  those  wrongs  which  laws  were  too  feeble  to  re- 
medy, and  for  redressing  which  honour,  plunder,  or  rich 
donations  became  usually  their  compem 
Hut.  of  England  during  the  Middle  Aget, 

KNIGHT,  KNIGHTHOOD.  The  word  knight  is 
tmioabtedly  derived  In  its  first  origin  from  the  root  "  to 
lait."  or  connect ;  from  whence  also  the  German  kneeht, 
tlirt  or  servant.  The  Anglo-Saxon  cnicht  bote  the  same 
meaning ;  and  this  etymology  points  to  the  primitive 
■waning  of  the  institution  of  knighthood.  This  may  be 
found  in  the  usage  recorded  by  Tacitus  and  other  writers 
'•f  the  ancient  Germans,  among  w  hom  the  kings  and 
chief;  were  attended  In  war  and  peace  by  a  select  body 
if  faithful  companions.  Kings,  and  great  thanes,  and 
aldermen  had  each  among  the  Anglo-Saxons  their  at- 
t'-ixiant  cnichts  or  military  servants,  who  owed  them  a 
fpwies  of  fealty  rather  personal  than  territorial.  But 
the  order  of  knighthood,  in  the  more  recent  sense  of  the 
surd,  was  introduced  among  us  from  France.  Among 
•  Fren.  h  and  Germans,  indeed,  the  order  of  knights 
y  another  name  _  chevalier  or  titter,  from 
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■  the  footmen.  But  the  Norman  chevalier  so  com- 
pl<-triy  answered  to  the  Saxon  cnicht  In  the  peculiar  at- 
tribute of  being  personally  attached  to  the  military  service 
of  wime  chieftain,  that  the  English  appellation  was  soon 
kt general  use,  as  if  to  express  the  same  meaning  con- 
'eyed  by  the  French  title,  and  by  its  Latin  equivalent 
srtle*.  The  Saxons  appear,  indeed,  to  have  occasionally 
practised,  long  before  the  Conquest,  some  ceremonies  re- 
•embling  those  which  became  usual  in  later  times  on  the 
creation  of  a  knight ;  thus  Alfred  is  said  to  have  honoured 
Athelstan  by  the  gift  of  a  belt  and  robe,  and  girding  him 
with  a  sword. 

Like  most  other  Inquiries  Into  the  ancient  usages  of 
Europe,  that  into  the  origin  of  knighthood  as  an  order,  — 
that  is,  the  period  when  the  term  miles  or  chevalier,  in- 
stead of  merely  denoting  the  higher  class  of  military  mm- 
pamomof  a  chief,  came  to  signify  one  enjoying  a  definite 
rank  in  society  and  admitted  by  certain  ceremonies,  —  is 
rlusive.  it  Is  said  in  general  that  knight- 
e  an  established  institution  in  the  II th 
VI  but  that  the  characteristic  which  belonged  to  it 
«  later  times,  that  of  being  restricted  to  men  of  noble 
birth,  did  not  become  general  until  the  fourteenth.  The 
privilege  of  conferring  knighthood  seems  to  have  belong- 
ed originally  to  the  sovereign,  and  to  have  been  retained 
a*  bu  prerogative  in  all  European  constitutions,  although 
frequently  delegated  to  or  usurped  by  high  feudatories, 
fnerali  of  armies,  &c. ;  although  In  later  times,  and 
*hcn  knighthood  had  assumed  Its  peculiar  romantic  cha- 
f*ter,  the  most  distinguished  and  valorous  knights  were 
allowed  to  confer  it.  and  kings  themselves  sought  for  the 
'Unnctlon  of  knighthood  at  their  hands.  It  was  a  prero- 
ratire  of  high  value  and  importance ;  and  we  frequently 
nad  the  states  and  other  authorities  in  feudal  sovereign- 
ties interfering  to  limit  its  exercise,  especially  before 
had  absolutely  restricted  It  to  those  of  noble  birth. 
It  was  common  to  create  knights  on  various  occasions. 
Th?  most  honourable  species  of  knighthood  was  that  con- 
ferred on  the  field  and  after  a  battle  ;  but  the  more  com- 
mon fashion,  especially  in  France,  the  parent  country  of 
chivalrous  institutions,  was  to  make  knights  when  a 
battle  was  expected.  Five  hundred  were  created  at  once 
»  the  French  army  before  the  battle  of  Aglnc.mrt. 
-  <:•■  mcuiiveinence  attended  thispractice.  1  or  .  xample, 
oa  one  occasion  in  Flanders,  in  the  Nth  century,  when 
were  ranged  in  battle  order,  on  the  eve  of  en- 
it,  the  French,  according  to  their  usual  practice, 
created  a  great  number  of  knights  ;  but  on  the  following 
morning  the  forces  separated  without  coming  to  action. 
A  hare  tutting  been  seeu  crossing  the  space  between  the 
"■rniej,  the  French  knights  made  on  that  occasion  re- 
ceived the  nickname  of  Chevaliers  du  Lievre.  Knights 
were  also  created  on  other  solemn  occasions;  as  great 
k  sural*,  coronation.*,  princely  marriages,  &c. 
6» 


KNIGHT,  KNIGHTHOOD. 

In  describing  the  ordinances  of  knighthood  as  they 
existed  when  that  institution  was  brought  to  the  point 


of  imaginary  perfection,  the  period  to  which  we  must 
refer  is  the  14th  century ;  and  the  countries  chiefly 
France,  Germany,  and  England.  In  Italy  and  Spain,  and 
generally  in  other  parts  of  Christendom,  the  chivalrous 
customs  of  the  first-named  regions  were  imitated,  but 
do  not  appear  to  have  grown  up  spontaneously  as  part 
of  the  popular  usages.  Before  this  epoch,  indeed,  the 
<  r  -nd.  *  hiid  communicated  to  the  Institution  much 
of  its  religious  character ;  and  the  poems  of  the  Troii- 
I  hadriurs  and  Trouveurs  attest  how  much  of  gallantry 
had  already  been  fancifully  interwoven  with  the  military 
habits  or  the  age.  But  ft  was  not,  perhaps,  until  the 
epoch  alluded  to,  when  the  favourite  fictions  of  romance 
had  begun  to  act  strongly  on  the  popular  imagination,  that 
the  ideal  usages  of  chivalry  were  completely  engrafted 
in  practice  on  the  substantial  institution  of  knighthood. 

The  orders  of  chivalry  were  three.  The  future  knight 
was  first  educated,  in  general,  as  a  page  attached  to  the 
family,  and  especially  to  the  ladies  of  some  noble  house : 
when  of  full  age,  he  became  a  squire  (ecuyer).  Tho 
proper  office  of  the  squire,  in  the  theory  of  chivalry,  w  as, 
as  his  name  of  "shield  bearer"  denotes,  to  attend  mi 
the  person  of  a  knight,  to  whom  he  was  bound  to  render 
devott  d  and  I"  tit  ill  u  i  >ei  vice  In  this  rapai  it  v  he  w  as  a 
sort  of  apprentice  to  knighthood  ;  but  as  many  esquires 
never  reached  the  order  of  knighthood  at  all,  but  re- 
mained independent,  the  rank  of  esquire,  in  ordinary 
usage,  iiecamc  an  intervening  order  between  the  knight 
and  the  simple  gentleman :  in  which  sense  it  is  still  re- 
tained in  England.  '1  he  order  of  knighthood  followed 
this  double  probation.  Knights,  however,  were  often  made 
without  having  passed  regularly  through  the  intervening 
stages ;  and  even  in  the  age  of  chivalry,  the  honour  w  as 
occasionally  conferred  on  mere  children  ;  although  this 
was  an  evident  abuse,  and  regarded  as  such.  When  the 
order  of  knighthood  was  conferred  w  ith  full  solemnity  in 
the  leisure  of  a  court  or  city,  imposing  preliminary  cere- 
monies were  required  of  the  candidate.  He  prepared 
himself  by  prayer  and  fasting,  watched  his  arms  all  night 
in  a  chant  I,  and  was  then  admitted  with  the  performance 
of  religious  rites.  Knighthood  was  conferred  by  the 
accolade,  which,  from  the  derivation  of  the  name,  should 
appear  to  have  been  originally  an  embrace  ;  but  after- 
wards consisted,  as  it  stiil  does,  in  a  blow  of  the  flat  of  a 
•word  on  the  neck  of  the  kneeling  candidate.  The  oath 
of  knighthood  was  previously  administered,  which  con- 
tained at  different  times  various  fanciful  clauses :  In 
France  there  were  twenty  vows  comprised  In  it.  (See 
on  this  subject,  among  many  other  authorities,  tho 
Memoirs  on  Chivalry  of  the  French  antiquary  Sainte- 
Palayc.) 

Knighthood  was  an  institution  which  served  in  some 
respects  as  a  compensation  for  the  inequalities  of  rank 
incident  to  the  feudal  system.  All  knights,  from  the 
king  to  the  lowest  bachelor,  were  brethren  of  the  same 
order ;  and  when  chivalry  was  in  its  most  flourishing 
state,  it  may  almost  be  said  that  they  were  all  of  the 
same  country.  National  distinctions  had  little  place  be- 
tween knights,  who  were  only  enemies  In  time  of  war- 
fare, from  their  feudal  duties,  which  attached  them  to  the 
banner  of  a  particular  king  or  suzerain.  At  tournaments, 
court  festivals,  Ac,  in  time  of  peace,  knights  of  all 
nations  were  admitted  indifferently  ;  and  the  candidate 
for  knighthood  sought  that  honour  at  the  hands  or  the 
most  distinguished  name  in  chivalry  rather  than  of  a 
countryman.  The  chief  distinction  of  rank  which  sub- 
sisted between  knights,  in  France  and  England,  was 
rather  of  a  feudid  than  a  chivalrous  character  ;  it  was 
that  of  knights-bachelors  and  knights-bannerets.  The 
knight-bachelor  was  of  the  lower  order.  His  name  has 
been  variously  derived.  It  Is  by  some  considered  as  a 
corruption  or  "  bas-chevalier  :"  but  others  deduce  the 
name  from  the  barbarous  Latin  word  "  baccalare,"  said 
to  signify  a  small  tier,  such  as  was  originally  considered 
as  entitling  its  possessor  to  the  honour  or  knighthood. 
But  in  the  more  chivalrous  times  (as  in  all  later  periods) 
this  honour  was  conferred  without  any  reference  to  a 
qualification  of  property.  Many  knights- bachelors  w  ere 
in  fact  mere  adventurers,  unconnected  by  feudal  ties  of 
any  sort ;  who  offered  their  services  in  war  to  any  suc- 
cessful leader,  and  who  found  in  their  sword  a  means 
or  subsistence,  not  only  by  pay  and  plunder,  but  by  the 
regularly  established  system  of  r« 
knight  taken  In  action  paid  for  his 
valier-banneret "  was  one  who  i 

amount,  was  obliged  to  servo  in  war  with  a  greater  at- 
tendance, and  carried  a  banner.  Under  Charles  VII. 
the  bannerets  of  France  made  remonstrances  against  the 
services  required  of  them,  on  the  ground  of  their  im- 
poverishment by  the  English  wars ;  and  it  appears  that 
this  order  fell  afterwards  into  disuse  in  that  country.  In 
England  the  distinction  appears  to  have  been  or  a  some- 
what different  character.  The  "  knights'  fees."  into 
w  hich  England  was  divided  by  the  Conqueror,  were  such 
of  land  as  could  maintain  a 
S  s  S 
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KNIGHT  OF  THE  SHIRE. 

bachelor ;  and  by  a  statute  of  Edward  II.  persons  who 
had  the  amount  or  20J.  a  year  in  fee,  or  for  life,  were 
obliged  to  take  this  order  of  knighthood.  This  statute 
grew  into  disuse,  except  whun  occasionally  put  In  force, 
a«  it  wan  for  the  last  time  under  Charles  I.,  as  a  means 
of  extorting  money,  by  way  of  fines,  for  not  taking  up 
the  order.  Bannerets,  on  the  other  hand.  In  England, 
appear  to  have  been  such  knights  as  were  made  or  pro- 
moted from  the  lower  degree  on  the  field  of  battle,  (fife 
Banneret.)  The  distinction  in  the  field  between  the 
different  orders  of  chivalry  was.  at  least  at  one  period, 
the  following :  —  The  esquire  bore  the  pennoncel  or  Irian-. 

Silar  streamer;  the  knight- bachelor  the  pennon  or 
rked  streamer  (swallow-tailed),  math;  by  dividing  the 
of  the  pennoncel;  the  banneret  a  banner  (which 
in  strict  usage,  of  an  oblong  shape,  barons  being 
I  to  the  square  banner).    Thus,  when  a 


by  cutting  off  the  forked  end  of  his  pennon  and  convert- 
ing it  into  a  banner.  Common  knights  and  esquires  were 
then  under  his  command. 

The  confinement  of  the  order  of  knighthood  to  men  of 
noble  birth  (on  tho  Continent,  for  the  strict  line  of  de- 
marcation between  nobility  and  commonalty  was  never 
accurately  drawn  in  England),  although  necessary  in 
theory  to  the  completion  of  the  chivalric  system,  tended 
in  practice  to  its  decay.  Knighthood,  after  the  14th  cen- 
tury, became  more  and  more  an  honorary  distinction, 
to  which  birth  alone  gave  a  title,  and  which  was  not  con- 
sidered to  represent  any  actual  duty  or  service ;  and 
finally,  through  various  steps,  it  became  again  a  mere 
personal  distinction,  which  it  was  part  of  the  sovereign's 
prerogative  to  confer,  either  to  military  persons  or  any 
others  ;  and  by  the  multiplication  of  orders,  into  whfcfi 
nobility  of  birth  was  not  always  a  necessary  qualification 
for  admission,  this  peculiar  property  01  the  knightly 
order  became  again  effaced.  There  are,  however,  in 
most  Continental  countries,  several  orders  into  which 
nobility  still  constitutes  a  necessary  title  for  admission. 

Order*  of  knighthood  are  of  two  classes :  either  they 
are  associations  or  fraternities  possessing  property  and 
riphfs  of  their  own  as  independent  bodies,  into  which 
knights  are  admitted  as  members  into  a  religious  found- 
ation ;  or  they  are  merely  honorary  associations,  esta- 
blished by  sovereigns  within  their  respective  dominions, 
of  members  whose  only  common  tie  is  the 
of  the  same  titular  distinction.  To  the 
longed  the  three  celebrated  religious 
luring  the  Crusades.  —  Templars,  Hos- 
pitallers, and  Teutonic  knights ;  which  were  societies, 
not  belonging  to  any  particular  crown  or  realm,  pos- 
sessed of  extensive  property,  and  acting  in  some  respects 
as  independent  republics.  (See those  articles.)  Several 
of  the  Spanish  and  Portuguese  orders  of  knighthood 
partake  of  both  characters :  they  were  originally  religious, 
but  have  become  secular.  The  kings  of  those  countries, 
as  grand  masters,  exercise  the  privilege  of  admission, 
and  make  use  of  it  as  a  means  of  conferring  distinction ; 
but  the  knights,  as  a  body,  form  an  independent  society 
poiscxscd  of  property  and  privileges.  (See  OanFRs  of  C'a- 
latrava,  Alcantara,  Ac.)  The  other  class,  consisting 
of  orders  merely  titular,  embraces  most  of  the  Euro- 
pean orders,  including  all  those  of  our  own  country. 
These  were  probably  founded  in  imitation  of  the  great 
military  societies;  although  antiquarians  have  traced 
real  or  imaginary  orders  of  knighthood  under  the  reigns 
of  princes  of  much  more  remote  date,  as  Charles  Martel, 
Charlemagne,  Ac.  But  these  accounts  are  apocryphal ; 
and  no  subsisting  order  of  knighthood  is  of  the  date  of 
the  Crusades,  except  a  few  of  those  In  Spain  and  Por- 
tugal, which,  as  we  have  said,  were  framed  on  the  model 
of  the  great  societies  first  mentioned.  (See  as  to  foreign 
orders  of  knighthood,  the  work  of  Carlisle,  1h39.) 

KNIGHT  OF  THE  SHIRE,  is  the  designation  given 
to  the  representative  In  parliament  of  English  counties 
at  large,  as  distinguished  from  such  cities  and  towns  as 
are  counties  of  themselves  (which  are  seldom  if  ever 
called  shires) ;  and  the  representatives  of  which,  as  well 
as  the  members  for  other  cities  and  towns,  arc  called 
or  burgesses.  It  was  formerly  imperative  on 
the  shire,  as  well  as  their  choosers,  either  to 
or  to  have  a  household  in  the  county  ;  but 
this  regulation,  which  had  long  fallen  into  disuse,  was 
formally  repealed  by  14  Geo.  3.  c.  58. 

KNIGHT  SERVICE,  Servitmm  Mil, tare.  The  te- 
nure by  which  a  knight  held  his  land.  See  Feudal 
System. 

KNIGHT'S  FEE,  Feodum  Militate.  In  the  language 
of  English  feudal  usage,  a  portion  of  land  held  by  custom 
sufficient  to  maintain  a  knight  to  do  service  a*  such  for 
the  king.  William  the  Couqueror  by  his  military  grants 
is  said  to  have  created  60,000  "luch  fees.  But  although 
'William's  vassals  were  undoubtedly  bound  to  follow  him 
to  war.  It  Is  doubted  by  modern  antiquarians  whether 
feudal  services,  strictly  so  called,  were  attached  to  these 
grants  by  the  Conqueror,  or  whether  they  were  not  pe- 
culiarities arising  subsequently  when  the  feudal 
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grew  into  vigour,  and  attributed  to  the  Conqueror  by  tl  « 
legists  of  later  times. 

KNOLL.  A  term  used  in  many  parts  of  England  for 
the  pinnacle  of  a  small  hill,  or  for  the  hill  lLselfT 

KNO'PPERN.   A  species  of  gall-nut  or  excresTimcei 
formed  by  the  puncture  of  an  insect  upon  several  kinds 
of  oak.   They  are  flat,  hard,  and  prickly :  they 
In  Croatia,  Styria.  Sclavonia.  and  Natolla,  and  are 
in  Austria  and  Germany  for  tanning  and  dyeing. 

KNOT.   See  Loo. 

KNOUT,  THE.  An  instrument  used  in  the  Infliction 
of  a  well-known  Russian  punishment.  The  following 
description  is  by  a  writer  in  the  Sew  Monthly  Magazine 
for  11*30  (vol.  xxviii.  p.  1 2».):— •'  The  handle  may  be  two 
feet  long,  a  little  more  or  less,  to  which  is  fastem-d  a  flat 
leather  thong  about  twice  the  length  of  the  handle,  let- 
ting with  a  large  copper  or  brass  ring;  to  this  ring 
ixed  a  strip  of  hide  about  two  Inches  broad  at  the 


ring,  and  terminating,  at  the  end  of  two  feet,  in  a  point 
This  is  soaked  in  milk,  and  dried  in  the  sun  to  make  it 
harder  ;  and  should  it  fall,  in  striking  the  culprit,  on  the 
edge,  it  would  cut  like  a  penknife.  At  every  sixth  stroke 
the  tali  is  changed.  In  the  hands  of  a  stranger  It  would 
be  a  most  innocent  weapou ;  nor  could  I,  after  a  quarter 
of  an  hour's  practice,  make  any  considerable  impresaioti 
on  the  suow,  while  the  executioner  will  leave  a  pretty  fair 
mark  on  a  deal  plank."  Notwithstanding  the  assertion 
of  Dr.  Granville  to  the  contrary  ( Travels  to  St.  Peters- 
burgh,  li.  451 .),  there  is  no  doubt  of  the  excessive  severity 
of  the  punishment. 

KOA'LA.  The  native  name  of  a  Marsupial  quad- 
ruped of  New  Holland.  (See  Phascolarctts.)  The 
Mahratta*  apply  the  same  name  to  the  jackal. 

KO'BOLD.  A  German  word  signifying  a  spirit,  or 
spectre,  and  corresponding  to  the  English  gooltn,o(  which 
it  is  probably  the  origin.  In  many  parts  of  Germany 
there  is  scarcely  a  house  or  a  family  to  w  hich  kobolds  are 
not  said  to  be  attached ;  and  according  to  the  superstitious 
notions  of  the  peasantry,  they  preside  over  all  domestic 
operations,  many  of  which  they  perform.  The  name  of 
the  metal  cobalt  is  derived  from  the  above. 

KOLPO'OES,  Kotpoda.  (Gr.  *sk*nl*x.nnuous.) 
name  of  a  genus  of  Polygastrie  f 
by  their  flat  and  sinuous  figure. 

KO*RAN.   See  Alcoran. 

KOSSACKS.   See  Cossack*. 

KOU'MISS,  or  KUMISS.  A 
in  Tartary  by  fermenting  the  whey  of  in 

KO'UfHOLITE^Gr.as^st.JigAf.andX^.astosse.) 
A  species  of  «eolite  or  prehnite  from  the  Pyrenees :  it 
occurs  in  small  rhomboidal  plates,  of  a  pearly  lustre,  and 
of  a  yellowish  or  green  colour. 

KRAAL.  The  name  given  to  the  villages  of  the  Hot- 
tentots. 

K  R  A'K  EN.  A  name  applied  In  the  fabulous  epoch  of 
zoology  to  a  marine  monster  of  gigantic  siie. 

KRAMERIA'CEJE  (Kramer  la,  one  of  the  genera).  U 
a  small  natural  order  of  plants,  allied  to  Folygaiace**,  and 
chiefly  remarkable  for  the  extreme  astringency  of  their 
roots  ;  one  of  the  species  furnishing  the  r  hat  any  or  rha- 
tanhia  root  of  the  druggists,  a  substance  notoriously  used 
in  the  adulteration  of  port  wine. 

KRAMK'RIC  ACID.  An  acid  obtained  from  the  root 
of  the  Krameria  triandria,  or  rhatany. 

KREOSO'TE.  See  Creosote. 

KRY'OLITE.  (Gr.  »{*•*.  ice,  and  ki$«,  a  stone.)  A 
hydrated  fluate  of  alumina  and  soda.  When  heated  it 
suddenly  fuses  :  hence  iU  name. 

KRY'STALLINE.  A  term  applied  by  Unverdorben 
to  a  salifiable  base  which  forms  crystallisable  compounds 
with  the  acids,  and  which  he  obtains  from  animal  empy  - 
reumatic  oil. 

KU'FIC.  An  epithet  given  to  tho  ancient  Arabic  cha- 
racters; from  Kufa,  a  town  on  the  Euphrates. 

KU'PFERNICKEL.  (Germ.)  An  ore  of  nickel  of 
a  copper  colour. 

KU'PFERSCHI'EFER.  (Germ. copper  sieUe.)  Aterro 
applied  by  German  geologists  to  certain  laminated  rock* 
at  the  base  of  the  magneslan  limestone  formation  of  Thu- 
rin«ia:  they  are  impregnated  with  cooper,  and  abound 
in  fossil  remains  of  fishes.  These  rocks  appear  to  car- 
lo the  marl  slate  of  Durham  and  Sorthumbcr- 


respond 


KY'ANITE.  (Gr.  mim*H,  blue.)  A  mineral  which 
occurs  in  long  radiated  c  rystals,  and  occasionally  massive ; 
It  is  the  distht-ne  of  Ham  .  and  the  sappare  of  some  other 
mineralogists.   See  Cyanite. 

KYRIOLO'GICAL,  or  CIVIOLOGICAL.  (Gr. 
*vfi*<,  proper;  X#>«,  discourse.)  A  term  applied  by 
Warburton,  In  his  Divine  Legation  (book  li.  s.  4.),  to  that 
class  of  Egyptain  hieroglyphics  in  which  a  part  is  con- 
ventionally put  to  represent  a  whole  —  e.g.  a  pair  of 
I  armed  hands  for  a  battle,  a  scaling  ladder  Tor  a  siege, 
Ike. ;  distinguished  from  the  tropical,  in  which  visible 
objects  are  used  a*  emblems,  or  figuratively.  See 

ROOLYHHIC*. 
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L.  The  first  of  those  letter*  in  the  English  .and  most 
other  alphabet*  called  liquid*  or  semivowels ;  bccau*e, 
ttae  vowels,  they  can  be  pronounced  for  any  length  of 
tane,  which  is  not  the  ca*e  with  the  consonant*  called 
mute*,  a*  p,  d,  Ac.  It  I*  derived  from  the  Greek  lambda, 
or  the  Hebrew  or  Phoenician  lamed,  and  i*  found  in  the 

xeentin 
In  the 


.*  two 


nd  in 

from  them,  the  letter  L  consist*  invariably 
though  in  every  possible  shape  and  com- 
Thus,  in  the  most  ancient  Greek  alphabets  it 
u  written  A  V  A.  '«  the  Etruscan  >.  in  tip  Celtic  <  V. 
in  Hebrew  *J,  and  in  Latin  L.  (For  the  interchange*  which 
tail  letter  has  undergone,  see  the  Penny  Cuclo.)  L,  as 
an  abbreviature ,  stands  for  Lucius,  I  I  I)  Doctor  of 
Law*,  and  li  L.  S.  for  a  sestertium.  As  a  numeral,  L  re- 
presented among  the  ancients,  a*  1 
SO,  according  to  the  line— 

>H"    I    II  II 


LA.  In  Music,  the  syllable  by 
the  last  sound  in  the  bexarhord. 

LVBADISTS,  or  LA'BBADISTS.  A  sect  of  re- 
ligious enthusiasts  in  the  17th  century ;  so  called  from 
Jean  Lahadie,  a  native  of  France  domiciled  in  Holland, 
vho  was  deposed  from  hi*  preaebcrship  by  the  synod  of 
Don.  They  endeavoured  to  Introduce  among  Protest - 
*nu  similar  notions  to  those  of  the  Quieti*ts  in  the 
Roman  Catholic  church  (see  that  word),  and  were  ac- 
cused of  similar  perversities  in  practice.  (See  Mosheim, 
tranal..  ed.  1790.  v.  Ml.) 

LABARRA'QUE'S  DISINFECTING  LIQUID.  A 
solution  of  carbonate  of  soda  impregnated  with  chlorine. 
^LVBARUM.  T^taodard  of  Co»n»tantinc.  which  he 

th^ro*.^Ln  the  heaven"."'!?  7s  dc^iEriM  a  Vng°pikc 

*hich  contains7 tbelwo  first  letters  of  the  name  of  Christ* 
aad  is  at  the  same  time  a  representation  of  the  figure  of 
the  cross.  Ancient  monuments  exhibit  the  figure  under 
two  Conns,  P  or  Jj  (sc.  %,  {).  The  silken  banner  which 
Upended  from  It  was  embroidered  with  the  figure  of  Con- 
ine^and  bJ^tamtlv\^The  labarum  U^engravcd  on 


EN  TOTTQI  NIK  A 1 
xnd  It  was  preserved  for  a  considerable  time,  and  brought 
forward  at  the  head  of  the  armies  of  the  emperor  on  im- 
portant occasions,  as  the  palladium  or  safeguard  of  the 
«nptre.  The  origin  of  the  word  is  still  undecided.  (See 
Beofmot.  Hist.  de  la  Destruction  du  Paganismeen  Occident, 
I-  *7. ;  Milman,  Hist,  of  Christianity,  U.  152.) 

LA'BDANUM,  or  LADANUM.  The  resin  of  the 
Cgihu  Crcticus. 

LA'BEL.  In  Heraldry,  a  figure  chlefiy  u»ed  by  way 
0  function  or  difference  in  the  coat-armour  of  an  eldest 
100  during  the  life  of  the  father ;  In  which  case  it  has  three 

iptivc 


*  a  grandfather  living,  and  so  forth. 

LABE'LLUM.  (Lat.)  A  term  given  to  the  lower  Up 
"f  »  labiate  corolla.  It  Is  usually  differently  formed  from 
other  divisions  of  the  corolla,  and  in  the  natural  order 
Orckidoeear  assumes  various  grotesque  appearances. 

LA'BIALS.  (Lat.  labium,  a  lip.)  The  letters  B,  P, 
v-  F,  M,  are  so  called,  on  account  of  the  organ  chiefly 
employed  in  their  pronunciation. 

LA'BIA'TA,  or  LAMIACEjE.  A  natural  order  ol 
Moooppulous  Exogenous  plants,  consisting  of  many 
hundred  species,  inhabiting  the  more  temperate  regions 
'if  the  earth.  A  two-lipped  monopetalous  corolla,  an  ir- 
fgnlar  number  of  stamen*,  and  a  four-lobed  ovary,  are 
thr  rtsentlal  marks  by  which  it  i*  known  from  all  others. 
The  sprcies  are  generally  herbaceous,  with  square  stems ; 
«  small  number  only  consists  of  shrubs.  The  flowers 
are  ail  colour*,  but  pure  blue  1*  uncommon  in  the 
order.  Many  of  the  species  are  valued  for  their  fra- 
grance, as  lavender  and  thyme  ;  others  for  their  stimu- 
lating qualities,  as  mint  and  peppermint;  some  as  aro- 
uiatici,  as  sage,  basil,  and  marjoram ;  while  a  few  are  re- 
tarded a*  febrifuge*.  Numerous  specie*  are  object*  of 
irrtat  beauty,  on  which  account  the  order  Is  well  known 
in  gardens.  Among  the  most  ornamental  are  various 
i5adi  of  sage,  gardoquia,  and  dracocephalum. 

LA'BHJM   (LaL  labium,  a  tip),   in  Entomology, 
»  moveable  organ,  often  " 
«*  f*te  anteriorly,  cove 
t«Vres™ts  the  under  Up 
.  LABORATORY.    A  place  properly 

for  the  purpose  of  carrying  on 

to  fit  up  a 


LABYRINTH. 

laboratory  will  do  well  to  consult  the 
Mr.  Faraday's  Chemicai  Manipulation. 

LA'BOUR.  (Lat.  labor.)  In  Naval  language,  the 
action  of  a  ship  in  a  heavy  sea  when  she  jerks  or  is  un- 
easy. 

La'aora.   See  Potmcat  Economy. 

LA'BOURED.  In  the  Fine  Arts,  a  term  applied  to 
works  of  art  wherein  are  apparent  the  marks  ol  con- 
•traint  in  the  execution;  and  used  in  opposition  to  the 
term  cosy  or  free. 

LA'HKADORITE.  Labrador  spar.  A  beautiful  va- 
riety of  opalescent  felspar  from  the  coast  of  Labrador :  it 
exhibits  brilliant  and  mutable  tints  of  blue,  red,  green, 
and  yellow,  and  is  susceptible  of  a  good  polish.  It  is  cut 
into  small  slabs,  and  employed  in  ornamental  Jewellery 
It  is  a  silicate  of  alumina,  Urno,  and  coda,  with  trace*  of 
oxide  of  iron. 

LA'BUAX.  (Lat.)  A  genus  o.  Percoid  fishes,  dis- 
membered by  Cuvier  from  the  Llnnsean  Perca  on  ac- 
count of  certain  modification*  of  the  gill-covers  and 
tongue  ;  the  difference*  being  that  the  opercula  of  the 
Labrax  terminates  In  two  spines,  and  the  tongue,  instead 
of  being  smooth.  1*  roughened  with  many  minute  teeth. 

LA'BRIDANS.  LABR1D.E.  or  LABROIDKS.  The 
Bream  tribe.  A  family  of  Acanthoptervgii.  having  the 
genus  l.abrus  a*  the  type.  The  fishes  01  this  family  may 
be  recognised  by  their  oblong  scaly  body  ;  a  single  dors.il 
fin.  supported  in  front  by  spines,  each  of  which  is  ge- 
nerally furnished  with  membranous  appendages:  the 
jaws  are  covered  with  fleshy  lip*,  and  the  pharyngeal 
bones  are  armed  with  numerous  and  strong  teeth,  dis- 
posed like  a  pavement. 

LA'BRUM  (Lat.labruro).ln  Entomology,  is  the  usually 
moveable  part  which,  terminating  the  face  anteriorly, 
covers  the  mouth  from  above,  and  represent*  the  upper 
lip. 

LA'BRUS.  ( Lat.  labntm.  a  lip.)  A  genus  of  .piny- 
finned  fishes  in  the  system  of  Cuvier.  *o  called  on  account 
of  their  well-developed  double  fleshy  lip*.  The  fishes  of 
this  genu*  are  termed  "  bream*  ; "  and  are  further  charac- 
terized by  their  conical  maxillary  teeth,  of  which  the 
middle  and  anterior  are  the  longest,  and  by  their  cylin- 
drical and  obtuse  pharyngeal  teeth,  which  are  arranged 
like  a  pavement,  —  the  upper  one*  on  two  large  plate*,  the 
lower  ones  on  a  ilngle  one,  which  correspond  with  the 
two  other*. 

LA'BYRINTH.  (Gr.  XmCviithc.)  Literally  a  place, 
usually  subterraneous,  full  of  inextricable  windings.  An- 
cient history  give*  an  account  of  four  celebrated  laby- 
rinths; the  Cretan,  Egyptian,  Lemnian,  and  Italian. 
The  first  was  built  by  Dtrdalu*  at  the  instigation  ot 
Mino*.  to  secure  the  Minotaur;  the  second  is  said  to 
have  been  constructed  by  Psammetichus,  king  of  Egypt : 
the  third  was  on  the  island  of  Lemno*.  and  was  supported 
by  columns  of  great  beauty  ;  and  the  fourth  was  designed 
by  Porsenna,  king  of  Etruria,  a*  a  tomb  for  himself  and 
his  successor*.  Uf  these  labyrinths  the  Cretan  is  most 
celebrated  in  the  historical  and  mythological  writing*  of 
antiquity  .  but  the  Egyptian  was  by  far  the  most  im- 
portant, both  in  extent  and  magnificence.  The  latter, 
which  was  built  on  the  Isle  of  Mcroe,  was  a  vast  edifice, 
composed  of  twelve  palaces,  all  contained  within  the  com- 
pass of  one  wail,  and  communicating  with  each  other. 
It  had  only  one  entrance ;  but  the  innumerable  turning* 
and  windings  ol  the  terraces  and  rooms  of  which  it  con- 
sisted renoered  It  impossible  for  those  who  had  once  en- 
tered within  iu  wall*  to  get  out  without  a  guide.  It  is 
said  to  have  been  designed  either  as  a  burial-place  for 
the  Egyptian  kings,  or  for  the  preservation  of  the  > acted 
crocodiles,  the  chief  objects  of  Egyptian  idolatry.  It 
was  partly  demolished  between  the  reigns  of  Augustus 
and  Titus  ,  but  even  at  the  period  of  Pliny'*  visit,  it* 
ruin*  were  magnificent.  {Pliny,  lib. xxx v.)  Pocxtcke' s  His- 
tory of  the  East  (vol.  I.  p.  61.  fitc),  and  Perry's  View  of  the 
Levant  (p. 381.),  contain  a  plan  and  description  of  the 
modern  state  of  this  labyrinth.  With  regard  to  the  la- 
byrinth of  Crete,  no  doubt  can  now  remain,  after  the 
statements  of  Cockerel  I  and  Tournefort.that  it*  existence 
was  a  reality,  and  not  merely  a  fabulous  creation  of  the 
Grecian  imagination.  According  to  these  travellers,  the 
Island  of  Crete  abounds  even  at  the  present  day  in  exten- 
sive caverns,  one  of  which,  consisting  principally  of  many 
long  windings  and  narrow  passages  that  can  only  be 
safely  explored  by  means  of  a  clue,  exhibits  a  wonder- 
ful similarity  in  all  essential  particular*  to  the  famous 
labyrinth  of  Dadalus.  It  is  impossible,  at  this  distant 
period,  to  pronounce  with  certainty  on  so  difficult  a 
question  ;  but  the  substantial  coincidences  that  exist  be- 
tween the  ancient  and  modern  labyrinths  seem  to  leave 
little  doubt  at  to  their  identity.  (See  Geo.  Diet.  art. 
"*  Crete.") 

La'byrinth.    In  Metallurgy,  a  series  of  troughs  at- 
to  a  stamping  mill,  through  which  a  current  of 
es  for  the  purpose  of  washing  away  the  sos- 
verised  ore.  and  subsequently  depositing  it  at 
distances,  doj>e ruling  upon  it*  state  of 
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LABYRINTHODON. 

I.A'oritiHTH.  A  term  applied  by  anatomists  to  the  in- 
ternal parts  of  the  ear,  from  the  Intricacy  of  their  winding 
p.nsaje*.    \,r  !■'.  « «. 

LABYRI'NTHODON.   (Gr.  and  •*««,  a 

twth.)  The  namu  of  an  extinct  genus  of  Reptiles,  pro- 
bably of  the  Batrachlan  order,  characterised  by  teeth  of 
a  peculiarly  complicated  structure,  the*  outer  coat  of 
enamel  being  inflected  in  complex  wary  folds  into  the 
body  of  the  tooth,  and  alternating  witn  corresponding 
wavy  plate*  of  dentine,  which  give  the  appearance  of  a 
labyrinth  to  the  transverse  section  of  the  tooth.  The 
remains  of  the  reptiles  of  this  genus  peculiarly  charac- 
terise the  Keuper  formation  of  Germany,  and  the  corre- 
sponding sandstones,  as  that  of  Warwick  in  England. 

LAO.  This  substance  flows  from  the  /icsm  indica,  the 
Khamnut  lujuba,  and  some  other  trees,  in  the  form  of  a 
milky  fluid,  in  cot 


s  by  a  small  Insect,  the 
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in  its  natural  state,  investing  the  small  twig*  of  the  tree  ; 
seed  lac,  which  is  the  same,  broken  off  the  twigs,  and 
which  when  melted  and  formed  into  thin  cakes  constitutes 
shell  lac.  These  varieties  of  lac  have  been  examined  by 
Mr  llutchett  {Phil.  Trans.,  1804),  with  the  following  re- 
sults:— 
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The  great  consumption  of  lac  Is  in  the  manufacture  of 
dye  stuffs,  sealing  wax,  and  of  certain  varnishes  and 
Licqnert. 

LA'CCIC  ACID.  A  peculiar  acid  separated  from  stick 
lac  by  Dr.  John.  It  is  yellow,  crystallizablc  ;  and  forms 
soluble  salts  with  potasaa,  soda,  and  lime,  and  Insoluble 
salts  with  the  oxides  of  mercury  and  lead.  It  occasions 
no  precipitate  in  solution  of  baryta  or  of  oxide  of  silver. 

LACCINE.  A  substance  discovered  in  shell  lac  by 
Unverdorben.  It  remains  after  all  the  soluble  matters 
in  water,  alcohol,  and  ether  have  been  extracted.  It  is 
brittle,  yellow,  translucent ;  and  soluble  in  caustic  potash, 
and  in  sulphuric  acid. 

LAC  DYE,  LAC  LAKE.  These  are  two  preparations 
of  lac  Imported  in  small  cubic  cakes  from  the  East  Indies, 
and  extensively  used  in  the  production  of  scarlet  dye. 
They  are  said  to  be  prepared  by  digesting  lac  in  an  alka- 
line solution,  which  produces  a  deep  pink  liquid,  the  co- 
louring matter  of  which  is  thrown  down  in  combination 
with  alumina  by  the  addition  of  a  solution  of  alum. 

LACE.  (Lat.  ItcinJa,  fAr  hem  of  a  garment.)  Anor- 
uaraental  fabric  of  linen  or  cotton  thread,  formerly  made 
by  hand  ( when  it  was  called  pilbw  or  hone  lace),  but  of  late 
years  produced  by  machinery,  and  generally  termed  bob- 
bin-net." This  manufacture,"  says  Dr.  Ore,  "  may  be 
said  to  surpass  ©very  other  branch  of  human  industry  in 
the  complex  ingenuity  of  its  machinery;  one  of  Fisher's 
spotting  frames  being  as  much  beyond  the  most  curious 
chronometer  in  the  multiplicity  or  mechanical  device,  as 
that  is  beyond  a  common  roasting  jack.*' 

The  costly  and  complicated  machines  by  means  of 
which  bobbin-net  is  pniduced  are  termed  lace  frames. 
They  are  constantly  undergoing  improvements,  and  this 
beautiful  branch  of  manufacture  is  apparently  destined 
to  become  much  more  perfect  than  even  at  present. 

A  rack  of  lace  is  a  certain  number  of  meshes  counted 
perpendicularly,  and  contains  240  meshes  or  holes  ;  and 
such  has  already  been  the  improvement  in  this  manufac- 
ture, that  the  cost  of  labour  in  making  a  rack,  which  was 
twenty  years  ago  three  shillings  and  sixpence,  Is  now  re- 
duced to  one  penny.  Formerly  the  wholesale  price  of  a 
'it-rack  piece,  five  quarters  broad,  was  17/.  sterling;  the 
same  is  now  sold  for  seven  shillings.  In  the  Com$neraal 
Dictionary  will  be  found  full  statistical  details  of  the 
value  of  the  lace  manufacture  in  this  country,  together 
with  a  learned  and  curious  account  of  the  origin  and 
history  of  the  fabric. 

LACE'BNA.  A  long  woollen  military  cloak,  worn  at 
first  only  by  the  Roman  soldiers,  but  which  increased  so 
much  in  fashion  that  at  the  period  of  the  triumvirate  it 
became  a  favourite  piece  of  dress  with  all  the  higher 
rlassen  of  Roman  ntiicns,  both  riwi  and  military,  and 
remained  so  till  the  times  of  the  emperors  Valentinian 
,  when  the  senators  were  prohibited  from 
In  the  city.  Martial  speaks  of  laccrme 
10.000  sesterces  (SO/.). 
LACE'RTA.  (Lat.)  The  Lizard a  constellation  of 
the  northern  hemisphere,  near  Cephcus  aud  Cassiopeia, 
formed  by  llevelius. 

LACE'RTIAKS,  or  LACRRTIXE  SAURIA.  A 
name  sometimes  given  to  a  primary  division  of  the  or- 
der Sauria  of  Cuvler,  including  all  those  species  which 


LACUNA. 

differ  from  the  Loricate  or  Crocodilian  Sauiia  in  havinjj 
a  direct  communication  between  the  veutricles  of  the 
heart,  a  double  intromittent  organ,  a  tongue  bifurcate 
or  emarginate  at  the  tip,  an  ear-drum  unprotected  by 
an  opercular  fold,  and  a  covering  of  scales  sometime* 
bony,  without  osseous  plates  or  scuta*. 

LACE'RTID.E.  (Lit.  lacerta,  a  lizard.)  A  group 
of  the  order  Sauria,  forming  the  second  family  in  the 
Cuvierian  system,  in  which  the  characters  are  given  «u 
follows :  —  Tongue  long,  slender,  extensible,  and  bifurcate 
at  the  extremity,  as  in  the  serpent  tribe ;  ear-drum  mem- 
branous, on  a  level  with  the  surface  of  the  head,  or  very 
slightly  sunk  ;  eyelids  consisting  of  a  production  of  the. 
skin,  with  a  longitudinal  slit,  closed  by  a  sphincter,  an  J 
a  rudimental  nictitating  or  third  eyelid;  body  elongat*  d  ; 
feet  with  five  toes  each  ;  digits  separate  and 
particularly  the  hind  ones,  all  armed  with  nails ; 
on  the  belly  and  round  the  tall  arranged  in  tran 
and  parallel  bands, 
into  the  two  great  gei 
which  have  been  agai 

LA'CHES.  (Fr.  lache.  negligent.)  In  Law,  slack- 
ness or  negligence.  A  term  used  to  signify  that  degree 
of  negligence  which  throws  on  the  party  i 
the  evil  consequences  resulting  to  him  from  it. 

LA'CHRYMAL.  Relating  to  tears ;  as  the lackrvmai 
glands,  by  which  they  are  secreted.  They  are  placed 
in  a  depression  of  the  frontal  bone,  above  the  external 
angle  of  the  eye :  the  tears  pass  from  them  to  the  eye 
by  the  lachrymal  ducts,  which  are  six  or  eight  in  number. 

LA'CHRYMATORY.  A  small  Teasel  of  glass  or 
earthenware,  which  it  was  customary  at  Roman  funerals 
to  (ill  with  the  tears  of  the  mourners,  and  deposit  them 
w  ith  the  ashes  of  the  deceased  in  the  sepulchre. 

LACK.  In  Commerce,  a  word  used  in  the  East 
Indies,  to  denote  the  sum  of  100,000  rupees,  or  12,000/. 
sterling. 

LACI'NULA.  In  Botany,  a  term  given  to  the  ab- 
ruptly indexed  acumen  of  each  of  the  petals  of  an  um- 
belliferous flower. 

LACO'NICl'M.  (Lat.)  In  Ancient  Architecture,  an 
apartment  In  the  baths,  which  received  Its 
having  been  first  used  in  Laconta. 

LA'COKISM.  A  short  and  pointed  saying ;  sol 
from  the  celebrity  which  the  Lacedaemonians  enjoyed  in 
antiquity  for  their  brief  and  sententious  mode  of 
pressing  themselves,  produced  by  the 
of  their  institutions,  and  the  gravity  which  it  e  . 
When  they  became  famous  for  this  quality,  they  appear 
to  have  begun  to  aim  at  the  exhibition  of  It  In  rather  an 
affected  manner,  of  which  some  curious  instances  are 
conuiued  in  Herodotus.  None  of  the  many  Laconisms 
recorded  In  ancient  history  are  more  noble  than  the 
expression  of  the  Spartan  mother  to  her  son,  when  pre. 
suiting  him  with  his  buckler:  q  vw»  n  iwi  rar,  —  "  either 
bring  it  back,  or  be  brought  home  dead  upon  it/'  There 
is  an  essay  by  I'uteanus.  I)e  Laconisma. 

LA'CQUhR.  A  yellow  varnish,  consisting  of  a  solution 
of  shell  lac  in  alcohol,  coloured  by  gaintsoge.  saffron,  an- 
notto,  or  other  yellow,  orange,  or  red  i-olouring  matters. 
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other  metals,  in  order  to  give  them  a  golden  colour  and 
preserve  their  lustre. 

LACTA'HIUM.  (Lat.)  In  Architecture,  strictly  a 
dairy  house.  In  Ancient  Architecture,  It  was  a  place  in 
the  It  oman  herb  market,  indicated  by  a  column,  called 
the  I»actirla 
nourished. 

LA'CTEALS.  (Lat.  lac,  milk.)  The  absorbents  c.r 
the  mesentery,  which  convey  the  milky  fluid  called  chyle 
from  the  small  Intestines  to  the  thoracic  ducts. 

LA'CTIC  ACID.  (Lat.  lac.)  The  acid  or  sour  milk. 
A  similar  acid  is  obtained  from  the  fermented  juice  of 
the  beet  root.  It  appears  to  consist  of  *  atoms  of 
bon,  5  of  hydjrpgcn,  an 
81. 

LACTO'METER.  (Lat.  lac.  and 
sure.)  A  term  applied  to  a  glass  tube  for 
the  proportion  which  the  cream  bears  to  the  milk 
any  particular  cow.  or  of  the  produce  of  a  whole  dairy. 
The  tube  is  about  half  an  Inch  In  diameter,  and  a  foot  in 
height,  with  a  graduated  scale  marked  on  the  outside. 
It  is  filled  with  milk  when  newly  drawn  from  the  cow. 
and  as  it  cools  the  cream  rises  to  the  surface,  and  iho 
proportion  which  it  bears  to  the  milk  is  ascertained  by 
counting  the  degrees  opposite  to  each. 

LACTl 'CARIUM.  The  inspissated  milky  juice 
of  the  1. a<  turn  saiira,  or  common  garden  lettuce.  It 
possesses  slight  anodyne  properties,  and  is  sometimes 
used  as  a  substitute  for  opium. 

LACTU'CIC  ACID.  A  peculiar  add.  discovered  by 
PfafT  in  the  juice  of  the  I.acttua  rirosa.  It  bears  some 
resemblance  to  oxalic  acid  ;  but  differs  from  it  In  giving 
a  green  precipitate  with  the  protosalts  of  iron,  and  a 
brown  precipitate  with  sulphate  of  copper. 

LACU'NA.  (Lat.)  In  Botany,  a  term  applied  in 
describing  lichens,  to  denote  one  of  the  small  hollow*  or 
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LACUNAR. 

pits  on  the  tipper  surface  of  the  thallus.    Also  a  name 
iiro  oecjuitmally  to  the  internal  organ,  commonly 
filled  an  air-ceil,  lying  in  the  midst  of  the  cellular  tissue 
of  pi  ants. 

LACU'NAR.  (Lat.)  In  Architecture,  the  ceiling  or 
•r.ier  surface  of  the  member  of  an  order.  Alio  the  under 
c.«k  of  the  larmier  or  corona  of  a  cornice.  The  under 
•lie  also  of  that  part  of  the  architrave  between  the 
ciptuls  of  columns.  The  ceiling  of  any  part  in  archi- 
tTtore  only  receives  the  name  of  lacunar  when  it  con- 
sins  of  compartments  sunk  or  hollowed  without  spaces 

"  i :  If  It  is  with  bands,  it  is  called 


LAC  l 


LACUNO'SE.  (Lat.  lacuna,  a  break.)  In  Zoology, 
when  a  surface  baa  a  few  scattered,  irregular,  broadish, 
but  shallow  excavations. 

LACL'STRIXE.  ( Lat.  lacus,  a  lake.)  Belonging  to 
s  lake.  The  term  lacustrine  depotit  is  applied  by  geo- 
logists to  certain  fresh-water  formations  which  occur  in 
tbc  newer  rocks.   See  Geology. 

LADDER.  The  tea  term  for  the  staircases  between 
the  decks.  Ladders  arc  also  made  of 

LA'DY.  A  title  said  to  be 
words,  and  to  signify  the  giver  or  distributor  or  bread ; 
i.  t.  the  mistress  of  a  family.  It  properly  belongs  to  the 
daughters  of  all  peers  above  the  rank  of  a  viscount  ;  and 
»  extended,  by  courtesy,  to  the  wives  of  knights  of  every 
degree. 

LA'DY  DAY.  In  the  Calendar,  the  25th  of  March, 
bring  the  annunciation  of  the  Holy  Virgin.  It  is  one  of 
the  immoveable  festivals  of  the  church,  having  relation  to 
Christmas,  or  the  day  of  the  nativity  of  Christ,  which  it 
precedes  by  nine  months. 

L.EMODPPODS,  Ijemodipo&a.  (Or.  Xm.ut,  throat, 
*m,  /oat.)  The  name  of  an  order  of  Crustaceans,  in 
vbich  the  head  it  confluent  with  the  first  segment  of 
the  thorax,  and  supports  the  four  anterior  feet.  The 
I^emodipods  are  the  only  Malacostracans  with  sessile 
ryes,  and  In  which  the  posterior  extremity  of  the  body 
exhibits  no  distinct  branchiae.  The  females  carry  their 
ova  beneath  the  second  and  third  segments  of  the  body 
la  a  pouch  formed  of  approximated  scales.  All  the 
species  are  marine. 

LA'GOMYS.  (Gr.Jusvwr,  ahare:  /*«t,a  mouse.)  The 
Eeneric  name  of  certain  Rodents,  called  "  rat-hares,"  now 
peculiar  to  Siberia.  Tbey  differ  from  the  hares  pro- 
per in  having  moderate-slied  ears,  legs  nearly  equal, 
clavicles  nearly  perfect,  and  no  toil.   The  fossil  bones 


of  a  species  of  Lagomys  have  been  discovered  in  the 
<*ieoi»  breccia  of  Corsica. 

LAGOO'N.  (I-at.  lacuna,  a  morass.)  The  name 
giTcn  particularly  to  those  creeks  extending  along  the 
coast  of  the  Adriatic,  and  which  are  formed  by  water 
running  up  in  the  land.  In  some  places  they  are  deep  ; 
Nit  generally  they  are  so  shallow  as  to  emit  noxious  ex- 
halations. They  contain  many  Islands  ;  on  sixty  of  which 
the  city  of  Venice  Is  built.  Towards  the  sea  these  islets 
irt  secured  by  dams,  either  natural  or  artificial. 

LAGO'PUS.  (Gr.  kmyx.  a  hate ,  wmtt,  afoot.)  The 
rrneric  name  of  those  birds  of  the  grouse  tribe  which 
nave  a  round  or  square  toll,  and  whose  toes  are  feathered 
u  well  as  the  legs.   See  Y\ ahmio an. 

LAGO'STOMA.  (Gr.  X*y*<,  and  rr*uet ,  the  mouth.) 
The  harelip. 

LA'GOTirRIX.  (Gr.  *«v»r  I  M.  a  hair.)  A  ge- 
nu of  South  American  or  Platyrrhine  monkeys,  cha- 
racteriied  by  their  round  head,  a  thumb  ou  the  anterior 
hand,  and  the  tail  partly  naked.  The  grison,  or  silver- 
haired  monkey,  is  a  species  of  this  genus. 

LAGRIMO'SO.  (Ital.)  In  Music,  a  direction  to  the 
performer,  when  appended  to  a  piece  of  music,  denoting 
that  it  is  to  be  performed  in  a  weeping,  plaintive  manner. 

LAIRD.  A  Scottish  term,  applied,  as  Libb  observes,  to 
"a  landed  gentleman  under  the  degree  of  a  knight ;" 
but  regarded  by  many  philologists  as  originally  equivalent 
t"  lord  (quod  vide).  Anciently  the  title  of  laird  was 
e^ten  only  to  those  proprietors  who  held  Immediately  of 
the  crown  ;  and  this  distinction  is  still  preserved  in  the 
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""LAMTY^Gr.  Xmt,  people.)  The  great  body  of  the 
faithful,  as  opposed  to  those  who  are  set  apart  for  the 
ttlni«ration  of  the  senrices  and  sacraments— the  clergy. 
This  distinction  is  plainly  observed  in  the  writers  of  the 
third  century  —  Origcn,  Cyprian,  and  Tertullian  |  and  is 
Kenerally  supposed  to  have  prevailed  from  the  first  found- 
ation of  Christianity.  The  word  lajty  Is  properly  a  ge- 
neral name  for  the  people  :  in  the  writings  of  the  Fathers 
=<*t.»*.  seculars,  liiSrat,  private  men,  and  keumti,  toy- 
men, are  used  indifferently  to  express  this  class. 
LAKE.  (Lat.  lacus.)  In  Geography,  a  collection  of 
surrounded  by  land.  Lakes  are  divided  into  four 
"  classes:  —  !.  Those  which  have  no  outlet,  and 
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receive  no  running  water.  2.  Those  which  have  an  out* 
let,  but  receive  no  superficial  running  wat«,  and  nre 
consequently  fed  by  springs.  3.  Those  (by  far  the  most 
numerous  class)  which  both  receive  and  discharge  streams 
of  water.  4.  Those  which  receive  streams  of  water,  and 
which  have  no  visible  outlet  or  communication  with  the 
sea.  The  Caspian  Sea,  which  receives  the  Wolga  and 
several  other  large  rivers,  and  Lake  Aral,  which  receives 
the  A  moo,  belong  to  this  class.  It  Is  a  remarkable  fact, 
that  all  lakes  of  this  class  are  salt.  Some  lakes  present  the 
curious  phenomena  of  disappearing  and  reappearing  pe- 
riodically, without  regard  to  the  rainy  season.  Lake 
Chirtunfto  in  Illyrla  is  of  this  description.  Some  of 
them,  as  Loch  Lomond  in  Scotland,  and  Lake  Wetter  in 
Sweden,  experience  violent  agitations  during  severe 
weather.  This  may  be  supposed  to  proceed  from  an  es- 
cape of  subterraneous  gases,  or  winds  blown  Into  some 
cavern  with  which  they  communicate  ;  though  a  coinci- 
dence of  dates  leaves  ground  to  suppose  that  the  phenome- 
non was  connected  with  earthquakes  in  distant  countries. 

Lakb.  A  compound  of  aluminous  earth  with  the  red 
colouring  matter  of  certain  animal  and  vegetable  sub- 
stances ;  thus  we  have  cochineal  and  lac  lakes,  madder 
lake,  Ac.  Sometimes  the  term  lake  is  indiscriminately 
applied  to  all  compounds  of  alumina  and  colouring  matter. 

LALLA'TION.  The  imperfect  pronunciation  of  the 
letter  r,  which  is  made  to  sound  like  / ;  hence  also  the 
term  lambdacismus .  The  imperfect  pronunciation  of  the 
letter  r  1*  peculiar  to  the  Chinese. 

LA'MA.  (Mother  or  pastor  of  souls.)  Among  the 
Mongols  a  title  given  to  priests  In  general;  among  the 
(Kalmucks  to  tho  higher  classes  of  priests  only.  The 
Dalai- Lama  (i*.  e.  Great  Laroa)  Is  honoured  as  the  repre- 
sentative of  divinity,  or  rather  as  a  real  divinity  dwelling 
on  the  earth,  by  various  tribes  of  Tartaric  descent.  This 
personage  resides  at  Lassa  in  Thibet,  and  pilgrimages 
are  made  to  his  residence  by  the  Inhabitants  of  many  dis- 
tant regions  of  Tartary.  He  is  now  chiefly  dependent,  in 
a  political  sense,  on  the  Chinese  empire.  When  the 
actual  Dalai- I-ama  dies,  his  spirit  is  supposed  to  seek 
another  body  in  which  to  be  born  again ;  and  the  new 
Dalai- Lama  can  only  be  discovered  by  a  certain  favoured 
class  among  the  priests.  The  worshippers  of  the  Dalai. 
I  .am  a  also  pay  peculiar  reverence  to  two  other  subordi- 
nate Lamas  (Tecshoo  and  Taranaut  Lama).  They  aie 
distinguished  by  the  title  of  Yeliow  Caps  :  the  lied  Caps, 
another  sect  in  Tartary,  are  under  three  other  Lamas, 
styled  the  three  Shamonars. 
Lama,  Llama, or  Gi  ama.  The  name  of  a  species  of  the 
tribe  peculiar  to  South  America.  See  Al'chcnia. 
LAMA'N  TIN.  The  name  given  by  French  naturalists 
to  the  manatee  or  sea  cow.   See  Manatl's. 

LAMBDOI'DAL  SUTURE.  The  union  of  the  pa- 
rietal with  the  occipital  bones  ;  shaped  something  like 
the  Greek  letter  A,  or  lambda. 

LAME'LLA.    In  Botany,  a  term  applied  by  some 
writers  to  the  follareous  erect  scales  appended  to  the 
corolla  of  many  plants,  as  in  tilene.   Also  used  in  de- 
scribing fungi,  to  denote  the  gills  forming  the  hymeniuin 
I  of  an  agaric. 

LAMELLIBR  A'NCttlATES,  Lomettibremchiatn. 
(Lat.  lamella,  a  thin  plate;  branchiae,  gills.)  An  order  of 
Acephalous  Mollusks,  comprehending  those  which  have 
the  gills  in  tho  form  of  large  semicircular  layers  disposed 
symmetrically,  two  on  each  side. 

LAME'LLICORNS.  (Lat.  lamella,  a  plate ;  cornu.n 
horn.)  The  sixth  and  last  section  of  Pentamerous  Co- 
leoptcra  of  the  system  of  Lat  reille,  in  which  the  antenna; 
are  inserted  into  a  deep  fossula  under  the  lateral  margin 
of  the  head :  they  are  always  short,  usually  consist  of  nine 
or  ten  joints,  and  are  always  terminated  in  a  club,  usually 
composed  of  the  three  last,  which  are  lamellar.  Sometimes 
flabelliform,  or  disposed  like  the  leaves  of  a  book,  opening 
and  closing  In  a  similar  way  *,  sometimes  concentrically 
contorted  and  fitting  into  each  other,  the  first  or  inferior 
then  being  seml-infundihullform  and  receiving  the  others : 
and  sometimes  arranged  perpendicular  to  the  axis,  ami 
forming  a  sort  of  comb. 

The  body  is  generally  ovoid  or  oval,  and  thick.  The 
exterior  side  of  the  two  anterior  tibiae  Is  den  Lat  ed  ;  and 
the  joints  of  the  tarsi,  with  the  exception  of  those  of  so  mo 
males,  are  entire,  and  without  brush  or  pellet  beneath. 

The  anterior  extremity  of  the  head  most  commonly 
projects,  or  is  dilated  in  the  manner  of  an  epistome.  The 
mcntum  is  usually  large,  covers  tho  labrum,  or  is  incor- 
porated with  it,  and  bears  the  palpi.  The  mandibles  of 
several  are  membranous,  a  character  observed  in  no  other 
Coleopterous  insects.  The  males  frequently  differ  from 
the  females,  either  by  prominences  on  the  thorax  or  head 
in  the  form  of  horns  or  tubercles,  or  by  the  largeness  of 
their  mandibles. 

This  family  is  very  numerous  ;  and  with  respect  to  the 
sise  of  tho  body,  and  the  variety  of  forms  exhibited  in 
the.  head  and  thorax,  is  one  of  the  most  beautiful  of  the 
order ;  and  frequently  also  as  regards  the  splendour  of 
the  metallic  colours  which  ornament  those  species  feeding 
|  on  living  vegetables.   The  other  species,  however,  fctd- 
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lng  on  decomposed  vegetable  matter,  are  usually  of  one 
black  or  brown  hue.  Some  of  the  Coprophagi,  however, 
do  not  yield  even  In  this  respect  to  the  former.  They 
are  all  furnished  with  wings,  and  their  gait  is  heavy. 

The  body  of  the  larvae  is  long,  almost  semicylindrlcal, 
toft,  frequently  rugose,  whitish,  and  divided  into  twelve 
annuii,  with  six  squamous  feet:  the  head  is  squamous, 
and  armed  with  stout  mandibles.  Each  side  of  the  body 
is  furnished  with  nine  stigmata  or  breathing  pores,  lu 
posterior  extremity  is  thicker,  rounded,  and  almost  al- 
ways doubled  under  it ;  so  that  the  hark  being  arcuated  or 
convex,  the  animal  cannot  extend  itself  in  a  straight  line, 
crawls  badly  on  a  level  surface,  and  falls  backwards  or  on 
its  side  every  instant. 

Some  of  them  require  three  or  four  years  to  become 
pupa* :  they  construct  in  their  place  of  residence  an  ovoid 
shell,  or  one  resembling  an  elongated  ball,  composed  of 
earth  or  the  remains  of  substances  they  have  gnawed, 
the  particles  of  which  are  cemented  by  a  glutinous  matter 
produced  from  their  body.  Their  aliment  consists  of  the 
dung  of  various  animals,  mould,  and  the  roots  of  vege 
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tattles  (frequently  such  as  are  necessary  to  man),  of 
which  they  sometimes  destroy  immense  quantities,  to  the 
great  loss  of  the  cultivator  of  the  soil. 

LAMELLIRO'STRALS,  Lamellirostres.  (Lat.  la- 
mella, a  thin  plate:  rostrum,  o  beak.)  A  tribe  of  swimming 
birds,  the  fourth  In  the  system  of  Cuvier,  comprehending 
those  in  which  the  margin  of  the  beaks  arc  furnished  with 
numerous  lamella-  or  dental  plates,  arranged  in  a  regular 
series,  as  in  the  swan,  goose,  and  duck.  The  birds  com- 
prised in  this  family  pass  most  of  their  time  in  the  fresh 
waters.  Some  come  on  shore  to  graze ;  others  feed  on 
aquatic  plants,  insects,  vermes,  or  small  fish,  and  reptiles, 
which  their  long  neck  enables  them  to  reach  or  seize 
with  facility.  Some  of  the  species  dive  in  quest  of  their 
prey,  and  can  remain  a  considerable  time  under  water. 
All  the  Lamelllrosters  of  Cuvier  were  comprised  In  the 
great  genu*  Ana*  of  Linnams. 

LA'MlA.  (Gr.  A«su«.)  An  imaginary  being,  con- 
cerning which  many  superstitious  notions  were  prevalent 
among  the  Greeks  and  Romans  ;  sometimes  represented 
as  a  specie*  of  monstrous  animal,  sometimes  as  a  spec- 
tre or  vampire.  The  Lamisr  of  Pliny  are  animals,  with 
the  face  and  head  of  a  woman  and  tail  of  a  serpent, 
inhabiting  the  deserts  of  Africa.  According  to  mytho- 
logies, the  first  Lamia  was  a  daughter  of  Neptune,  a  ma- 
levolent goddess,  who  seize*  and  devours  new-born  in- 
fauts  In  their  cradles :  whence  Horace's  caution  to  tragic 
writers  against  indulging  in  the  description  of  unnatural 
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In  the  well-known  story  of  Machates  and  Philemon 
from  which  Goethe  has  borrowed  his  magnificent  ballad 
of  the  Bride  qf  Corinth),  a  young  man  Is  represented  as 
marrying  a  Lamia,  or  Empusa,  who  tucks  his  blood  at 
night.  A  similar  tale  occurt  In  the  Life  qf  ApoUoniu* 
qf  Tyana  by  Philostratui.  The  Christian  tuperstltion  of 
Incubl,  and  the  oriental  belief  in  vampires,  teem  to  bear 
marks  of  the  same  origin. 

LAMt'DJE.  (Lat.  lamia,  the  name  of  an  Imaginary 
animal  in  Pliny.)  The  subdivision  or  family  of  Lamitur, 
in  which  the  sides  of  the  thorax  are  either  smooth  and 
rounded,  or  tuberculate,  rugous,  or  spiny,  but  not  fur- 
nished with  moveable  tuberclet  or  spines. 

LAMPNAS.  (Lat.  lamia.)  A  tribe  of  Longlcorn 
beetles,  distinguished,  according  to  Latreille,  by  their 
vertical  head ;  filiform  palpi,  whose  terminal  joint  is  more 
or  lets  ovoid  and  tapers  to  a  point ;  maxilla*  with  the 
outer  lobe  slightly  narrowed  at  the  end ;  antenna?  fre- 
quently setaceous  and  simple ;  and  thorax,  exclusive  of 
the  lateral  spines  or  tubercles,  nearly  equal  throughout. 
Some  species  are  apterous,  a  modification  which  occurs  in 
no  other  tribe  of  Longlcorn  beetles. 

LA' M  IN  A  RITES.  A  term  applied  byBrogniart  to  a 
specie*  of  fossil  fuciet  found  in  the  secondary  strata  of  Aix, 
near  La  Rochelle. 

LA' MM  AS  DAY.  In  the  Calendar,  the  1st  of  August. 
Dr.  Johnson  supposes  this  term  to  be  a  corruption  of 
Lattermath,  which  signifies  a  second  mowing  of  grass. 
Others  derive  it  from  a  custom  which  once  prevailed  in 
some  parts  of  England,  of  bringing  a  lamb  alive  on  thit 
day  into  the  church  at  high  mass.  Others  again  derive 
It  from  a  Saxon  term  signifying  loa.f-mau,  to  named  at 
a  feast  of  thanksgiving  for  the  first  fruits  of  the  corn. 

LAMP.  (Gr.  Xmu-TQLt.)  The  general  term  for  the 
well-known  contrivances  used  in  producing  artificial 
light  from  the  combustion  of  liquid  or  other  inflammable 
bodies.  The  peculiar  applicability  of  oil  to  the  produc- 
tion oi  nrtiiu  i.il  light,  which  could  not  fail  to  be  discovered 
at  a  very  early  period,  rendered  the  use  of  lamps  uni- 
versal among  the  n  itions  of  antiquity.  The  Egyptians, 
the  Hebrews,  Greeks,  and  Romans,  vied  with  each  other 
in  the  construction  of  these  instruments  ;  and  the  speel- 
of  some  that  have  been  transmitted  to  our  times 


themselves  merely  to  the  external  embellishment  of  the 
lamp ;  for  it  is  a  singular  circumstance,  that  notwith- 
standing the  simplicity  of  the  invention,  and  its  obvious 
capability  of  improvement,  it  It  only  within  the  last  slaty 
years  that  any  material  improvement  has  been  effected 
in  its  original  construction.  To  give  any  thing  like  a 
complete  view  of  the  principles  and  structure  of  tho 
numerous  lampt  of  which  the  present  age  hat  witnesses! 
the  invention  would  be  quite  impracticable  without  a 
multiplicity  of  illustrative  diagram!,  which  would  be 
foreign  to  the  purpose  of  thit  work  ;  but  a  brief  notice  of 
the  principle  on  which  the  action  of  every  lamp,  both 
simple  ana  complicated,  depends,  and  of  tome  of  the  most 
celebrated  improvements  In  their  structure,  may  not  be 
considered  out  of  place. 

The  most  simple  lamp  consists  In  a  vessel  of  any  shape 
filled  with  oil  or  other  inflammable  liquid,  and  having  a 
short  depression  or  spout  on  one  tide,  in  which  lie*  a  wick 
composed  of  any  fibrous  substance,  and  capable  of  Im- 
bibing the  oil  by  itt  capillary  attraction.  The  oil  thus 
raised  and  diffused  through  the  wick,  when  ignited,  admits 
of  being  heated  to  such  a  degree  of  temperature  as  U 
capable  of  volatilizing  the  oil,  the  rapour  of  which,  in  a 
state  of  combustion,  constitutes  the  flame  of  the  lamp. 
The  wick  of  a  lamp  serves  only  for  the  purpose  of  rail,' 
up  the  oil  by  capillary  attraction,  and  thus  giving  a  c 
sUnt  and  adequate  supply  to  the  flame.  It  furnishes 
part  of  the  light  by  the  combustion  of  itt  own  substance  ; 
quantity  com 
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for  the  quantity  consumed  it  too  small  to  merit  attention, 
and  it  is  usually  coated  over  with  a  broad  deposit  of  car- 
bonaceous matter,  which  cannot  burn  for  want  of  the 
access  of  air,  from  which  it  is  kept  by  the  flame.  To 
render  the  air  accessible  to  every  part  of  the  flame  in 
order  to  ensure  the  most  perfect  combustion  of  the  oil, 
is  one  of  the  most  essential  objects  in  the  modem  im- 
provement of  lampt ;  and  hence  the  texture,  materials, 
and  dimensions  or  the  wick  are  matters  of  much  import- 
ance. If,  on  the  one  hand,  the  wick  be  large,  a  great  deal 
of  carbon  vapour  remains  unburn t  in  the  interior  of  the 
flame,  and  breaks  out  in  the  form  of  smoke,  producing  a 
most  disagreeable  smell ;  and  if,  on  the  other  hand,  the 
wick  be  too  small,  though  the  unconsumed  carbon  will 
naturally  be  less,  and  the  flame  consequently  clearer  than 
those  of  the  larger  wick,  It  will  yield  but  very  little  light, 
as  the  light  diminishes  with  the  superficies  of  the  flame. 
The  inconvenience  of  a  thick  wick  had  been  long  ob- 
served, and  attempts  were  often  made  to  remove  it ;  in 
some  instances  by  substituting  two  or  more  small  wicks 
for  one  large  one,  and  in  others  by  making  the  wick  flat 
instead  of  cylindrical.  These  experiments,  though  limited 
in  their  operation,  were  no  doubt  beneflcial ;  and  in 
houses  where  economy  more  than  elegance  was  studied, 
they  procured  for  the  lamp  a  more  extended  use  than  it 
previously  enjoyed.  Still,  however,  the  smoke  and  dis- 
agreeable smell  arising  from  the  burning  of  oil  in  common 
lamps,  and  the  unsightly  appearance  of  the  whole  process, 
had  long  banished  the  lamp  from  the  apartments  of  the 
wealthy  ;  and  it  was  not  till  the  year  17*0.  when  M.  Argand 
invented  the  well-known  lamp  which  bears  his  name, 
that  the  instrument  came  into  general  use.  This  in- 
vention embraces  to  many  improvements  upon  the  corn- 


lamp,  and  has  become  so  | 
that  It  may  be  justly  regarded 
coveries  of  the  age.  As  a  substitute 
wax  candles,  it  combines  the  advantage  of  economy 
convenience,  with  much  greater  brilliance ;  v.  hile  e 
as  a  means  of  producing  neat  It  is  found  to  be  of  most 
essential  service  In  chemical  operations.  The  great  prin- 
ciple on  which  the  superiority  of  this  lamp  depends  is 
the  admission  of  a  quantity  of  air  into  the  centre  of  the 
flame.  This  Argand  accomplishes!  by  making  the  wick 
of  a  circular  form,  Instead  of  a  solid  cylinder  as  before  , 
by  which  means  a  current  of  air  rushes  through  the 
hollow  cylinder  while  the  wick  it  burning,  thut  admitting 
air  into  the  centre  of  the  flame.  Improving  upon  thit 
invention,  which  was  found  perfectly  to  succeed,  he  added 
a  glass  cylinder  or  chimney,  open  at  bottom,  to  surround 
the  flame  at  a  short  distance  ,  by  which  another  current 
of  air  is  made  to  pass  upwards  on  the  exterior  part  of  the 
flame,  and  between  it  and  the  glass.  Thus  every  part  of 
the  thin  circular  flame  is  between  two  currents  of  air, 
which  supply  the  combustion  with  tuch.a  quantity  of 
oxygen  at  to  create  a  heat  sufficient  to  convert  into  a 
bri  lliant  flame  the  smoke  which  escapes  from  an  ordinary 
lamp. 

Such  it  a  brief  account  of  the  leading  principles  of 
Argand 't  invention.  Various  Improvements  have  since 
been  made  on  the  original  by  the  Sinumbra,  the  French, 
tho  Iris  lamp  (now  in  general  use  as  a  table  lamp),  and 
a  variety  of  others.  wfiich  it  would  be  superfluous  to 
enumerate  ;  all  or  which,  however,  may  be  regarded  as 
improvements  more  of  detail  than  principle.  Indeed, 
the  great  merit  of  Argand's  invention  consists  in  the 
facility  with  which  it  can  be  ingrafted  on  lamps  of  every 
variety  of  form  and  structure  ;  while  not  all  the  beauty 
of  design  ami  execution  witnessed  in  the  endless  diversity 
of  the  lamps  at  present  in  general  use.  would  be  sufficient 


Digitized  by  Google 


atlce.  If  they 
his  facility  of 


LAMPADEPHORIA. 

in  procure  for  them  any  considerable  noi 
trrt  destitute  of  the  Argand  principle.  This 
proeral  application  has  recently  been  exemplified  in  an 
ingenious  invention,  by  which  lamps  on  the  Argand  prin- 
ciple hare  been  made  to  burn  the  common  fish  oil,  instead 
1  <  tprrmaceti,  which  had  hitherto  been  indispensable. 
This  improvement,  which  is  so  desirable  In  an  economt  - 
•al  point  of  view,  consists  chiefly  in  an  extension  of  Ar- 
.  ,d'»  original  principle ;  via.  in  supplj  bu  the  flame  with 

*  greater  quantity  of  oxygen  than  bad  hitherto  been 
'flirted-  This  is  accomplished  by  means  of  apertures  in 
the  sides  of  the  lamp,  and  a  cap  with  a  deflector  :  but  in 
-!  plying  thi*  improvement  to  lampa  on  Argand's  prin- 
ciple, a  larger  and  coarser  kind  of  wick  must  be  employed, 
and  the  tubes  with  which  the  burners  and  the  wick  are 

*  applied  with  oil  must  also  be  enlarged.  Lamps  con- 
structed on  this  principle  are  designated  solar  lam  pi. 
The  best  account  of  lamps  is  to  be  found  in  PecUt.  TraiU 
it  f  Eriairagr.  Paris.  1**7  ;  and  in  KrMmtx't  Encyclop., 
Art.  "  Lampe."   See  also  the  llaus  Lesicon. 

LA'MPADEPHO'RIA.  (Gr.  \a.n* a  car- 
t.)  A  torch  race,  which  it  was  customary 
•rtaln  sacred  festivals  at  Athens.  The 
i  three  young  men.  to  one  of  whom,  cho- 
u-n  by  lot.  was  given  a  lighted  torch,  which  he  was  to 
carry  to  the  goal  unextinguished  ;  or  If  he  failed,  to  do- 
who.  If  he  railed  also,  gave  it  to  the 
e  a  metaphor  is  sometimes  derived  by  an- 
to  be  applied  to  persons  who  anxiously 
«mt  for  the  deaths  of  others.  If  the  runners  slackened 
their  pace,  they  were  driven  on  by  the  blows  of  the  spec- 
tators. This  ancient  usage  Is  beautifully  applied  by  Lu- 
cretius to  the  succession  of  human  generations :  — 


LAMPBLACK.  Finely  divided  charcoal.  It  It  the 
soot  obtained  by  the  imperfect  combustion  of  resin  of 
turpentine ;  this  Is  burned  in  chambers  hung  with  old 
sacking,  upon  which  the  smoke  collects,  and  is  from  time 
to  time  scraped  off.  It  contains  about  20  per  cent,  of 
,'Tuliar  resinous  products,  water,  and  saline  matter. 

LA'MPIC  ACID.   A  term  given  by  Mr.  Daniell  to 
the  acid  produced  by  the  slow  combustion  of  the  vapour 
'A  alcohol  and  ether  in  the  lamp  without  flame  :  h<>  has 
lioce  ascertained  that  it  is  acetic  acid  modified  by  the 
presence  of  a  peculiar  hydrocarbon. 
LAMPOON.  See  Satihe. 
LAMP.  SAFETY.   Set  Safttt  Laht. 
LAMPY'RIDAE,  Glow -worm*.     (Gr.  Xmuwveit,  a 
glow-worm.)  A  family  of  soft-skinned  Serricorn  beetles, 
of  the  tribe  f.nmpprinar  (which  see),  characterised  by 
antennte  closely  approximated  at  their  base  ;  head  con- 
cealed beneath  the  thorax,  or  produced  in  the  form  of  a 
■nout ;  eves  of  the  males  large  and  globular ;  mouth 
•mall.    In  one  division  the  abdomen  of  the  female  Is 
luminous ;  and  the  male,  which  is  destined  to  be  attracted 
by  this  luminosity,  has  his  head  almost  entirely  occupied 
i  y  his  largely  developed  eyes,  and  it  is  not  produced  in 
the  form  of  a  snout.  The  luminous  property  of  the  glow- 
vonn  Is  confined  to  the  two  or  three  terminal  segments 
the  flattened  albumen.  wh!<  h  <!ifTer  in  colour  It. mi  the 
rest,  and  are  usually  yellowish  or  whitish  ; 
'»  peculiar  to  the  true  glow-worms,  and  announce 
phosphorescence.    The  light  diflused  by  the  glow 
U  of  a  lambent,  electric,  greenish  colour  :  the  insect  can 
vary  or  suspend  its  luminosity  at  will.  The  light-emitting 
sfyments  preserve  their  peculiar  property  for  some  time 
*ft>r  being  separated  from  the  rest  of  the  body,  and  ma- 
nifest it  even  rss  vacuo,  or  when  immersed  in  gases  which 
are  not  supporters  of  combustion. 

In  a  second  division  of  Lamm/rid*  the  females  arc  not 
luminous,  but  are  provided  with  wings  ,  the  head  is  ex- 
posed, and  is  mostly  produced  in  the  shape  of  a  snout : 
the  thorax  Is  widened  posteriorly,  with  pointed  lateral 
angles.  The  elytra,  In  several,  expand  posteriorly,  where 
they  are  sometimes  strongly  dilated  or  rounded,  espe- 
cially in  the  females.  To  this  group  belong  the  genera 
Lycmt,  Dirtuoptcra,  and  Omalttus. 

LAMPYTUNJ5.  (Gr.  X  <t/urvfir,  a  glow-worm.)  A 
I-tnnaan  genus  of  Coleopterous  insects,  which  constitutes 
the  type  of  the  present  tribe  of  the  soft-skinned  or  Mala- 
codcrraous  Serricorns  in  the  system  of  Latrcllle.  This 
tribe  is  characterized  by  the  enlarged  termination  of  the 
P-dpi.  or  at  least  of  the  maxillary  palpi ;  by  their  soft, 
•trsight,  depressed,  or  but  slightly  convex  body  ;  and  by 
the  thorax,  sometimes  semicircular,  at  others  nearly 
S'wre  or  trapezoidal,  and  projecting  over  the  head,  which 
it  either  wholly  or  partially  covers.  The  mandible*  are 
usually  small,  and  terminate  in  a  slender,  arcuated,  very 
'  ' -1-  i  <  tnt,  whu  h  is  g.  n.  rally  entire.  The  penultimate 
fmt  of  the  tarsi  is  always  hilohate.  and  the  terminal  claws 
«ve  neither  dentations  nor  appendages. 

The  females  of  some  of  the  I-ampyrine  tribe  are  apte- 
rous, or  have  but  very  short  elytra,  and  are  luminous. 
All  the  Lampyrines,  when  seised,  press  their  Teet  and 
•oitenn*  against  their  body,  and  remain  as  motionless  as 
U  they  were  dead.    Sec  ' 


LANDSCAPE. 

LA'NATE.  (  Tat.  Una.  wool.)  In  Zoology,  when  a 
part  Is  covered  with  fine,  very  long,  flexible,  and  rather 
curling  hair,  like  wool. 

LANCASTER,  CHANCELLOR  OF  THE  DUCHY 
OF.  The  officer  before  whom,  or  his  deputy,  the  court 
of  the  Duchy-Chamber  of  Lancaster  is  held  :  which  is  a 
court  having  special  equitable  jurisdiction  as  to  lands 
holden  of  the  duchy.  The  office  has  long  been  a  sinecure, 
and  Is  one  of  the  most  valuable  at  the  di«po»al  of  this 
ministry  of  the  day  ;  the  salary  is  4001V.  per  annum. 

LANCE.  (Fr.)  A  weapon  consisting  of  a  long  shaft 
with  a  sharp  point,  much  used  by  the  nations  of  anti- 
quity, and  also  by  the  moderns  before  the  invention  of 
gunpowder.  The  Macedonian  phalanx  and  the  Roman 
Infantry,  as  well  as  the  most  barbarous  tuitions,  all  con- 
sidered the  lance  as  one  of  the  most  effective  weapons  ; 
and  even  at  the  present  day  It  is  still  considered  of  great 
value,  though  it  is  now  almost  universally  borne  by  ca- 
valry. Almost  all  the  armies  of  Europe  have  now  regi- 
ments of  lancers,  so  called  from  the  lance  being  the  chief 
offensive  weapon  with  which  they  are  armed.  Tho 
lances  In  use  among  the  European  cavalry  have  a  shaft 
of  ash  or  beech  wood,  eight,  twelve,  or  in  some  cases 
even  sixteen  feet  long,  with  a  steel  point  eight  or  ten 
Inches  in  length,  adorned  by  a  small  hag,  the  waving  of 
which  is  said  to  frighten  the  enemy's  horses.  Tho  an- 
cient lancea  was  a  general  term  tor  missile  weapc 
javelins :  the  plium  is  termed  lancea  in  Lucan  :  — 

nc«  beUura.         (Lib.  rll.) 

of  the  lances  of  knights  In  tho 
deVAc.de*  Inter,  vol  x x.  From 
its  being  the  common  knightly  weapon,  the  force  of  the 
mounted  gendarmerie  on  its  first  institution  in  the  loth 
century  w  as  usually  numbered  by  "  lances,"  each  "  lance" 
having  four  or  live  attendants.  The  lance  has  become 
again  a  favourite  cavalry  weapon  of  late  years,  owing  to 
the  exploits  of  Napoleon's  Polish  lancers  and  the  Cos- 


><U  k  <  . 

LA'NCEOLATE.  (Lat.  lancea,  a  lance.)  In  Zoo- 
logy, an  animal  or  a  part  is  so  called  when  it  is  oblong 
and  gradually  tapering  towards  each  extremity. 

LAND  (Germ.),  in  Its  widest  acceptation  is  used  to 
denote  the  solid  matter  of  which  the  globe  is  composed, 
la  contradistinction  to  the  liquid  matter,  or  water  ,  but 
In  its  most  restricted  signification  it  is  confined  to  arable 
ground.  The  latter  is  the  legal  meaning  of  the  term ; 
and  In  this  sense  it  is  used  in  all  original  writs,  and  in  all 
correct  and  formal  pleadings. 

LA'NDAMMAN.  in  Switzerland,  the  president  of 
the  diet  of  the  Helvetic  republic.  The  highest  magis- 
trate in  ten  of  the  cantons  also  bears  the  title  of  lan- 
dam  man  ;  In  the  others  be  is  designated  by  various  ap- 
pellations. 

LA'NDAU.  The  name  given  to  a  peculiar  kind  of 
carriage,  which  opens  and  closes  at  the  top;  so  called 
from  Landau  in  Germany,  where  they  were  originally 
made. 

LA'NDFALL.    The  first  land  seen  after  a 
Is  so  called.   A  , 


,'NDGRAVE.  A  title  taken  by  some 
In  the  twelfth  century,  who  wished  to  distinguish 
rom  the  inferior  counts  under  their  juris- 
diction ;  and  thus  assumed  the  designation  of  hwd-graf, 
or  count  of  the  whole  country.  This  was  the  origin  of 
the  landgraves  of  Thuringia,  of  Lower  and  Higner  Al- 
sace, the  only  three  w  ho  were  princes  of  the  empire. 

LAND-LOCKED.  A  term  applied  to  a  harbour  or 
piece  of  water  which  is  so  environed  by  land  on  all  sides 
as  to  exclude  the  prospect  of  the  sea,  unless  over  some 
intervening  land.  If  a  ship  is  at  anchor  in  such  a  place, 
she  is  said  to  ride  land-locked,  and  is  therefore  considered 
to  be  safe  from  the  violence  of  winds  and  tides. 

LA'NDMAHK  signifies,  hi  a  general  sense,  any  thing 
by  which  the  boundary  of  a  property  is  defined.  In  an- 
cient times  the  correct  division  of  lands  was  an  object  of 
great  importance ;  and  various  means  were  adopted  to 
give  distinctness  and  permanency  to  the  boundaries  of 
every  man's  property.  Stones  and  hillocks  were  the 
most  usual  landmarks.  The  importance  of  this  subject, 
among  the  Israelites  particularly,  may  be  judged  of  from 
the  denunciation  of  Moses :  "  Cursed  be  he  that  remove! h 
his  neighbour's  landmark."  In  naval  language,  land- 
mark Is  applied  to  any  conspicuous  object  which  serves 
at  a  guide  in  entering  a  harbour,  or  avoiding  a  danger. 

LAN  DREE  VR.  A  subordinate  officer  on  an  exten- 
sive estate,  who  acts  as  an  assistant  to  the  land  stew- 
ard. 

LANDSCAPE.  The  scenery  presented  to  the  eye  in 
the  country  ;  as  also,  in  its  more  common  acceptation,  a 
picture  representing  such  scenery.  A  landscape  in  the 
latter  sense  may,  however,  become  allegorical  and  his- 
torical, in  the  meaning  applied  by  artists  to  those 
The  chief  study  of  the  landscape  painter  is  the 
world,  air,  water,  rocks,  and  buildings.  To  these  he 
may  Impart  an  ideal  beauty,  and  thus  elevate  his  art 
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LANDSCAPE  GARDENING. 

Above  mere  topographical  painting ;  which  may  bo  applied 
to  his  work,  if  ho  merely  copies  without  refinement  what 
is  presented  to  hi*  eye. 
LANDSCAPE  GARDENING.    The  art  of  laying 


LANGUAGE. 


:  of  natural  land- 
It*  principlesare  the  same  as  those  upon  which 
the  landscape  painter  proceeds  in  composing  a  picture  ; 
and  though  it  U  an  art  of  which,  like  many  others,  every 
body  thinks  he  is  a  judge,  it  requires,  to  be  proj>crly 

(tract  ised.  powers  of  a  much  higher  order  than  fall  to  the 
'  >t  of  most  men.  Mr.  Brown,  commonly  called  Capability 
Brown,  was  the  first  who  practised  the  art  in  this  coun- 
try  so  a*  to  render  himself  worthy  the  name  of  an  artist. 
To  lay  down  the  principles  of  the  art  would  be  quite  lm- 
potsible  in  this  article  ;  but  this  general  observation  con- 
tains the  sum  of  them,  —  let  selected  and  beautiful  nature 
b.-  constantly  your  model,  and  success  must  follow. 

LANDSLIP.  A  portion  of  land  that  has  slid  down 
in  consequence  of  disturbance  by  an  earthquake,  or  from 
being  undermined  by  the  action  of  water. 

LAND  SPRINGS.  Land  springs  are  sources  of 
water  which  only  come  into  action  after  heavy  rains ; 
while  constant  springs,  which  derive  their  supplies  from 
a  more  abundant  source,  flow  throughout  the  year.  All 
springs  owe  their  origin  to  rains.  In  the  case  of  land 
springs,  the  water,  when  it  sinks  through  the  surface,  is 
speedily  interrupted  by  a  retentive  stratum,  and  there 
accumulating  soon  bursts  out  in  a  spring,  which  ceases  to 
How  u  short  period  after  the  cause  which  gave  it  birth  has 
ceased  to  operate  ;  but  the  water  which  supplies  constaat 
springs  sink*  deeper  into  the  earth,  and  accumulates  in 
rockv  or  grave'ly  strata,  which  become  saturated  with 
the  fluid. 

LAND  STEWARD.  A  person  who  hat  the  care  of 
n  landed  estate,  and  whose  duties  vary  in  different  coun- 
tries according  to  the  mode  in  which  landed  property  is 
managed.  In  England,  where  the  landlord  very  com- 
monly undertakes  to  keep  the  buildings  and  fences  of  his 
"  in  repair,  the  duties  of  the  land  steward  are  con- 
nd  multifarious  ;  while  In  Scotland,  where  the 
.  and  fences  ore  kept  In  repair  by  the  tenant,  the 
duties  of  the  steward  are  limited  to  receiving  the  rents, 
and  seeing  that  the  covenants  of  the  leases  are  duly  ful- 
filled. In  many  parts  of  the  Continent,  and  particularly 
in  Italy,  where  the  landlord  is  a  partner  with  hit  tenant, 
and  shares  the  produce  with  him,  the  duties  of  the  land 
steward,  or  fattore,  a*  he  I*  there  called,  are  much  more 
onerous  than  in  Britain.  It  is  generally  considered,  both 
by  British  and  Continental  writers  on  agriculture,  that 
one  principal  cause  of  the  retardation  of  this  art  has  been 
the  employment  of  lawyers  as  land  stewards  ;  and  the 
truth  of  this  can  hardly  be  denied,  more  especially  in 
those  countries  where  the  tenant  is  bound  down  by  his 
lease  to  particular  modes  of  cropping,  *or  where  there  it 
a  discretionary  power  as  to  cropping  on  the  part  of  the 
steward.  The  objection  to  lawyers  as  stewards  is  founded 
on  their  general  habits  of  acting  from  precedent  rather 
than  from  principle  ;  and  hence  such  a  habit,  exercised 
in  the  case  of  an  art  that  is  calculated  to  be  so  rapidly 
progressive  as  agriculture,  must  materially  impede  itt 
advancement.  At  the  same  time  the  convenience  to  a 
landed  proprietor  of  having  a  land  steward  who  possesses 
legal  knowledge  It  to  great,  as  generally  to  overpower 
the  objectious  that  are  made  against  them  by  farmers  and 
agricultural  writer*. 

LA'ND  WAITER.  An  officer  of  the  customs,  whose 
duty  it  it  upon  landing  any  merchandise  to  taste,  weigh, 
measure,  or  otherwise  examine  the  various  articles,  &c, 
and  to  take  an  account  of  the  tame. 

LA'NDWEHR.  (Germ,  land -guard.)  Thcmilitlaof 
Pruvsia  and  Austria  arc  so  called.    See  Militia. 

LA'NGREL.  A  particular  kind  of  thot  formed  of 
bolts,  nails,  and  other  pieces  of  iron,  tied  together,  and 
formiug  a  sort  of  cylinder  which  corresponds  with  the 
bore  of  the  cannon  from  which  it  Is  discharged.  It  is 
used  chiefly  to  destroy  the  masts  and  rigging  of  the 
enemy'*  »hips. 

LANGUAGE  (Lat.  lingua,  tongue),  ha*  been  de- 
fined "  the  expression  of  our  idea*  and  their  variout  re- 
lations by  certain  articulate  sounds,  which  are  u*ed  as 
the  signs  of  those  ideas  and  relations." 

Whether  language  was  originally  given  to  man  by  hit 
Creator,  or  It  the  fndt  of  human  invention,  it  a  subject 
of  dispute,  on  which  philosophy  is  scarcely  capable  of 
arriving  at  satisfactory  conclusions.  Among  those  writers 
who  have  maintained  the  latter  thesis,  three  {Lord  A/on- 
bnido  on  the  Origin  and  I'rogreu  of  Language ;  Adam 
Smith's  Considerations  on  the  Purmation  q)  I  unguaget  / 
ami  Stewart's  Philosophy  of  the  Human  Mind,  part  3.) 
are  particularly  deserving  of  attention.  The  first  of 
these,  in  his  Ingenious  speculation  on  the  subject,  men- 
tions four  ways  In  which  ho  conceives  that  Ideal  could 
|i  lvc  been  oirninunirat.  u  before  the  itm  ntlon  of  i|ieech  : 
vis.,  I.  Inarticulate  cries,  expressive  of  sentiment  sand 
passions  ;  2.  Gestures,  and  the  expression  of  countc- 
nanco  ;  3.  Imitative  sounds,  expressive  of  audible  things  ; 
and,     Painting,  by  which 


And  he  appears  to  consider 
duced  by  gradual  developme 

Many,  whether  satisfied  with  Lord 
dilations  or  not,  are  ready  to  < 
theory  as  44  unphilosophical."  But  our  view*  on  this 
subject  must  materially  depend  on  those  which  we  may 
take  of  the  kindred  speculation!  respecting  the  origin  of 
civilisation.  If  we  are  led  to  the  conclusion  —  once  com- 
monly adopted,  with  little  inquiry,  by  philosophical  wri- 
ters —  that  the  progress  of  man  from  the  lowest  state  of 
barbarism  to  refinement  hat  been  gradual  iu  all  societies, 
we  shall  probably  also  believe  that  the  formation  of  lan- 
guage accompanied  this  development  In  its  course.  But 
if  we  are  more  forcibly  impressed  with  the  strength  of 
the  historical  difficulties  which  oppose  this  theory  ;  th.U 
all  our  research  only  reveals  to  us  the  story  of  one  family 
of  civilised  men  (In  the  proper  sense  of  that  word)  suc- 
ceeding another  ;  that  the  more  barbarous  races  appear 
to  have  lost  civilisation,  —  to  have  fallen  back  from  tome 
better  condition,  instead  of  being  at  the  lowest  or  com- 
mencing step  (a  notion  strongly  entertained  by  the  gifted 
historian  Niebuhr,  among  many  others);  and  that  tha 
languages  of  some  of  the  most  savage  races  . (such  as  se- 
veral of  the  American  Indians),  instead  of  partaking  in 
their  want  '>f  refinement  in  other  respects,  are  remark- 
able for  the  number  and  delicacy  of  their  inflexions  ;  — 
we  shall  probably  arrive  at  the  conclusion,  that  the  mors 
likely  speculation  is  that  which  coincides  best  w  ith  th- 
faint  indlcationt  afforded  by  the  Inspired  writings,  and 
points  out  Revelation  at  the  source  both  of  know  led  .-e 
and  of  the  primary  laws  of  human  society. 

Considering  the  phenomenon  of  language  as  it 
presents  Itself,  the  most  interesting  philosophical  < 
Uont  to  which  it  gives  rise  are  those  which  concern  the 
connection  and  relative  antiquity  of  existing  language  , 
and  their  comparative  utility  and  beauty  as  modes  of 
communicating  ideas.  The  first  lead  the  mind  to  con- 
sider the  history  of  language ;  the  latter  the  principles 
of  its  structure. 

The  former  of  these  tubjects  it  one  of 
may  be  most  emphatically  pronounced  peculiar  1 
research.  The  affinity  of  the  great  family  of 
and  Western  Asiatic  languages.  tho«e  with  which  we  ar.« 
the  most  familiar,  was  scarcely  studied  with  serious  at- 
tention before  the  time  of  Adelung  (whose  great  wort, 
Mithridates,  appeared,  we  believe.  In  1N04).  The  alnnitic* 
of  the  Semitic  and  other  oriental  tongues  had  been,  per- 
haps, earlier  investigated  ;  but  their  elucidation  remains 
nevertheless  ttill  more  Imperfect  at  the  present  day.  On 
a  topic  now  pursued  with  great  interest,  especially  by  the 
learned  men  of  Germany  and  Britain,  we  roust  content 
ourselves  with  indicating  a  few  simple  rules  for  tr.e 
guidance  of  the  student. 

The  Importance  of  the  coincidence  of  tingle  words,  as 
a  proof  or  the  connection  of  languages.  It  rather  undo.- 
than  over  estimated  in  common  opinion.  The  late  Dr. 
Young,  whose  researches  into  this  question  are  of  such 
high  value,  calculated  that  nothing  could  be  Inferred,  a* 
to  the  relation  of  two  languages,  from  their  agreement  in 
one  word  ;  that  the  odds  are  only  three  to  two  against  their 
casual  agreement  in  tteo;  but  that  they  rise  to  rapid!  v 
that  there  are  nearly  100,000  chances  to  one  against  their 
casual  agreement  in  eight. 

But,  again,  nothing  could  be  inferred  as  to  the  relation- 
ship of  languages  from  their  agreement  in  particular  words, 
if  the  nations  which  spoke  them  were  neighbours,  and 
the  words  such  as  the  one  might  easily  borrow  from  the 
other  by  mutual  intercourse.  The  Latin  word  and  the 
low  German  word  for  wine  are  the  same  ;  vinum,  wyn. 

But  the  Germans  learnt  the  use  of  the 
with  It  they  doubtless 
o  oonci mi  on  could  ihortforf*  ^*^* 
drawn  from  this  example,  at  to  the  connection  between 
German  and  I-atin.  The  Greek  name  for  a  lion,  hs,  is 
nearly  the  tame  with  that  used  in  a  very  different  family 
of  language*,  the  Semitic  (Hebrew,  lalst ;  Arabic, faith ). 
But  the  animal  itself,  although  at  one  tune  occasionally 
found  in  Greece,  was  probably  a  wanderer  from  Asia ;  and 
the  fact  of  itt  name  being  common  to  both  t 
therefore  nothing  as  to  their  relationship. 

In  examining  the  connection  of  languages  by 
agreement  in  words,  two  things  are  to  be  considered :  th~ 
root,  and  the  inflexions.  The  root  is  arrived  at  by  striking 
oft*  the  inflective  part  of  the  word.  Thus  the  tertninatii  a 
its  (properly  os  or  o)  is  the  inflective  part,  in  the  nomina- 
tive, of  a  numerous  order  of  masculine  nouns  in  Latin 
as  well  as  Greek.  The  root  of  44  equut"  it  equ,  or  «• ; 
the  root  of  "  alhut "  (white),  alb.  It  Is  in  these  roots  that 
we  are  first  to  look  for  the  connection  of  languages  ;  an  i 
in  examining  them  it  is  necessary  to  acquire  a  know- 
ledge of  one  of  the  most  important  and  most  difficult  to 
ascertain  among  the  primary  facts  relating  to  languages, 
the  ordinal*}'  substitution  of  letters,  especially  consonant «. 
in  different  cognate  languages  of  the  tame  family.  With 
reference  to  the  great  class  of  languages  already  allud.  1 
to,  commonly  called  tho  44  Indo-Eurooean."  these  sub.t,- 


and  that  as  j  *t 
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Ssn.krlf. 

JTbth*  mi. 
Tisthasi. 


Lithuanian. 

Stowmi. 
Stowl. 


DadAmi. 
DadAsi. 
Dadito. 


Dodral. 

Dusl. 

Dusti. 


jynate  Uncages  this  in 
or  much  altered.  Here, 


conjugation 
family ; 

iguages  bring  established, 
is  next  led  to  consider  their  derivation  one  from 
And  here  historical  assistance  toon  fails  us. 
We  say  that  Spanish  and  Italian  are  derived  from  Latin, 
because  we  know  the  fact  historically  ;  but  at  the  earliest 
period  of  which  we  have  any  authentic  account  we  find 
several  independent  nations  using  different,  but  strongly 
resembling  varieties  of  speech,  of  whose  historical  con- 
nection we  know  nothing.  We  know  little,  for  example, 
oa  the  question  in  what  consisted  the  relationship  be- 
tween the  Latins  and  the  Greeks ;  and  nothing  whatever 
as  to  the  connection  of  either  with  the  Celts  or  the  Scla- 
vonlans.  And  hence  it  is  easy  to  perceive  the  absurdity 
of  the  fashion,  of  which  we  still  constantly  meet  with  ex- 
amples in  dictionaries  and  works  of  reference,  of  speaking 
of  words  in  cagnate  languages  as  "  derived1'  from  one 
another  ;  for  example,  a  Latin  word  as  "  derived  "  from 
the  Greek,  an  English  as  "derived"  from  the  German. 
The  Romans  undoubtedly,  in  later  ages,  borrowed  a  few 
words  from  the  richer  vocabulary  of  Greece  ;  e.  g.  At*- 
Una,  pocnut;  and  the  English  have  borrowed  a  very  few 
from  the  Germans.  But  Greek  and  Latin,  Anglo-Saxon 
,  are  respectively  only  varieties,  derived  alike 


h  and  Por- 
languages ;  yet 
tlu-j  referable  each  other  quite  as  nearlj  a.  sotm  rarictics 
of  French,  perhaps  of  Italian.  The  name  seems  appro- 
priated, in  ordinary  usage,  to  every  variety  of  speech 
which  is  in  national  use  for  purposes  of  government  and 
literature. 

The  relative  antiquity  of  languages  is  a  subject  Involved 
in  obscurity,  and  on  which  our  conclusions  are  little  better 
than  conjectural.  The  theory  that  all  languages  are  de- 
rived from  a  common  original  is  difficult  to  be  maintained  ; 
and  yet  there  is  no  doubt  that  the  tendency  of  modern  re- 
search is,  by  accurate  classification,  to  reduce  the  number 
cf  original  tongues  from  which  those  In  actual  use  ore 
derivative  varieties. 

The  following  table  of  languages,  divided  into  classes 
or  groups,  is  given  by  Dr.  Young,  in 
In  the  Encyclupadta  Britannica. 

'Chinese. 


1. 


:  < 


Siamese. 

Avanese. 

Tibetan. 

Sanskrit. 

Zend  (Median). 

Semitic  (Arabian, 

Hebrew,  \c.) 
Lycian. 

Estr 

Germanic. 
Celtic. 


Syrlac, 


Cantabrlan. 
^  Sclav  ic. 

3.  Tartaric  cl 

4.  African  class. 
6.  American  class. 

This  classification,  however,  is  rather  geographical 
than  ethnographical,  and  in  some  respects  apt  to  mislead. 
For  example,  those  great  families  of  languages,  the  Sans- 
krit, Greek,  Latin,  and  Germanic,  are  all  nearly  connected 
with  one  another.  The  Celtic  and  Sclavic  belong  to  the 
division  ;  while  the  Semitic  languages  form  a  very 


LANG 

imperfectly.  Thus  it  has  been  found  that  the  Greek 
a*; irate  Is  often  represented  in  Latin  by  $,  i{,  tVra,  ten, 
»  yum  i  that  the  Greek  sr  is  frequently  represented  in 
•  lie  Teutonic  tongues  by/.  *•***,  trsr*(,  foot,  father  ;  :hat 
tii*  Greek  and  Latin  d  is  often  x  in  German,  dens,  digitus, 
e  -Zi  tn  — soass,  xehe,  xeken.  A  good  list  of  the  most  common 
jnxmg  these  transformations  will  be  found  in  the  Penny 
< fdapatdia,  art. "  Language,"  taken  from  Potti'  Ktymo- 
..sue  he  For  nek  umgen. 

Correspondence  in  inflexions  is  a  still  closer  sign  of 
relationship.  That  peculiar  class  of  Greek  verbs  com- 
monly called  in  our  grammars  "  verbs  in  mi"  has  a  cor- 
responding class  in  the  Sanskrit,  Zend,  and  some  Sclavonic 


UAGE. 

peculiar  group  apart,  and  should  be  excepted  from  the 
itido-  European  clots. 
Lani 


have  also  been  classed  in  the  following 


iar< 
lages 

manner :  — 

1.  Languages  composed  of  monosyllabic  roots  without 
any  form  of  grammar.  These  have  no  inflexions,  snd 
variety  of  meaning  Is  only  shown  by  the  position  of  words 
in  a  sentence.  To  this  order  belong  the  languages  which 
Dr.  Young  terms  monosyllabic. 

2.  languages  composed  of  monosyllabic  roots  with  ti 
great  abundance  of  grammatical  forms.  -Of  these  the 
great  Indo-European  family  are  on  example 

3.  languages  whose  verbal  roots  consist,  in  their  pre- 
sent form,  of  two  syllables,  and  require  three  consonants 
to  express  their  fundamental  meaning.  This  division 
appears  to  comprehend  the  Semitic  languages  only,  as 
far  as  U  at  present  ascertained. 

The  comparative  perfection  of  a  language,  as  an  in- 
strument for  the  communication  of  thought,  depends 
maioly  on  its  copiousness.  In  order  to  estimate  this,  it 
must  be  borne  in  mind  that  the  classes  of  words  employed 
In  a  language  are  all  reducible  into  two.  which  have  been 
termed  by  some  notional  and  relational.  The  former 
express  distinct  ideas  or  notions  :  the  latter  serve  to  dis- 
play the  relation,  connection,  and  order  of  ideas.  Nouns 
and  verbs  belong  to  the  first  class  ;  prepositions,  adverbs, 
*c,  and  the  signs  denoting  the  inflexions  of  verbs  and 
nouns,  to  the  latter.   With  respect  to  the  ' 


all  languages,  to  be  serviceable  for  the  purposes  of  life, 
must  be  sufficiently  copious  to  express  all  distinct  notions. 
But  the  comparative  richness  of  a  language  is  mainly 
shown  by  the  manner  in  which  this  is  done.  As  notions 
advance  from  barbarism  towards  civilisation  new  notions, 
and  new  varieties  of  notions,  are  constantly  requiring 
utterance.  In  those  in  which  this  con  easily  be  done 
by  composition  (as  in  Greek  and  German),  great  faciliti  s 
ore  afforded  for  the  easy  expression  of  thought,  com:  a- 
ratively  with  those  in  which  It  can  only  be  effected  by  the 
laborious  process  of  borrowing  and  adopting  words  from 
the  vocabularies  of  more  advanced  nations. 

But  It  is  in  the  relational  words,  or  modes  in  which 
relations  of  ideas  ore  expressed,  that  the  genius  of  differ- 
ent languages  most  varies.  The  Chinese,  in  their  singular 
and  obscure  tongue,  seem  never  to  have  reached  beyond 
the  process  of  varying  the  collocation  of  their  unchange- 
able roots  in  the  sentence,  in  order  to  express  varieties 
of  meaning.  The  next  process  should  appear  to  be  that 
of  using  auxiliary  words.  In  many  languages  (our  own 
among  the  number)  relations  are  almost  wholly  expressed 
in  this  manner.  But  in  others  the  auxiliary  words  lave, 
in  course  of  time,  coalesced  with  the  principal ;  so  that 
many  relations  are  expressed  by  varying  the  beginning, 
termination,  *c.  of  the  principal  word.  This,  at  least, 
Is  the  most  probable  origin  of  those  forms  termed  in 


grammar  inflexion*;  or  forms  of  declension  and  conju- 
gation, in  which  Greek,  Latin,  Sonskrit,  German,  and 
their  derivative  languages  aro  more  or  leu  rich  :  tli« 
Greek,  for  example,  being  more  copious  than  the  Latin 


or  modern  German,  in  having  the  dual  form  and  addi- 
tional femes  (the  oorists.  and  the  paulo-post  futurum). 
And  some  languages  (especially  among  the  Amerkcau 
Indians)  are  so  curiously  constructed  as  to  carry  the 
power  of  inflexion  far  beyond  this  point.  A  complex 
idea  which,  in  English,  would  require  to  be  expressed  by 
a  pronoun,  an  adverb,  and  an  auxiliary  verb  (or  perhaps 
a  second  auxiliary  verb  also,  e.  g.  "  1  desire,"  or  "1  ab- 
stain"), together  with  the  principal  verb,  would  In  some 
American  languages  be  expressed  merely  by  o  variety  of 
the  form  of  the  principal  verb  itself. 

As  o  general  rule,  the  power  of  inflexion  odds  greatly 
to  the  copiousness  of  o  language ;  and  although  some  en- 
thusiasts in  their  admiration  of  our  own  have  maintained 
that  the  process  of  conjugating  or  declining  by  auxiliary 
words  and  particles  Is  more  convenient,  and  afford*  moro 
variety  and  harmony,  than  that  by  changes  in  the  termin- 
ation of  the  verb  or  noun,  it  is  probable  that  few  candid  rco- 
soners  will  hold  the  same  opinion.  But  there  ore  distinc- 
tions in  language,  arising  out  of  relations  simply  imaginary, 
which  may  be  pronounced  unnecessary  and  cumbersome. 
Such  are  the  genders,  common  to  almost  oil  languages  of 
the  Indo-Kuropeon  family  except  our  own.  but  for  which 
it  would  be  difficult  to  assign  either  utIUty  or  beauty. 

Another  and  a  more  substantial  disadvantage  of  lan- 
guages rich  in  inflexions,  if  the  fact  be  true,  is  to  be  found 
iu  the  greater  difficulty  which  common  people  ore  sup- 
posed to  have  in  framing  their  speech  grammatically  and 
accurately  under  this  system  than  the  other.  The  greater 
the  niceties  of  a  language,  it  has  been  urged,  the  greater 
the  difference  must  inevitably  be  betwoen  the  variety 
spoken  and  written  by  educated  men  and  that  in  u»e 
among  the  uneducated  ;  and  it  has  been  contended  that 
in  ancient  Italy,  for  instance,  the  rustic  language  was 
altogether  different  from  the  written  Latin.  But  the 
facts  on  which  this  reasoning  rests  may  be  pronounced 
extremely  controvertible.  There  ore  certainly  some 
grounds  for  the  suspicion  that  there  was  on  unusual  dif. 
the  vulgar  ond  the  polished 
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den's  Catalogue  of  Dictionaries,  Ac.,  1796,  am 
ceUaneous  Works  (as  to  OrieuUl  languages) ; 
Mithrtdatcs,  already  cited  ;  the  Works  of  Dr. 


LANGUENTE. 

tongue,  at  least  In  the  later  times  of  the  empire  ;  but  if 
this  was  always  the  case,  it  Is  singular  that  Plautus  and 
Terence  should  no  where  furnish  us,  by  way  of  height- 
ening the  ludicrous,  with  instances  of  ungrammatical 
locution.  The  language  of  ancient  Greece  was  more  re- 
fined and  Inflective  than  that  of  Rome  ;  and  there  is  no 
appearance  that  there  was  a  greater  diversity  between 
the  speech  of  the  peasant  and  the  philosopher  and  rhe- 
torician than  in  any  modern  country.  In  Attica  the 
very  reverse  seems  to  have  been  the  truth,  since  its 
":  writers  and  orators  appear  carefully  to  have 
r  language  on  the  common  dialect  of  their 
And,  finally,  the  wild  Indian  of  America 
speaks'  with  purity  a  language  often  surpassing  in  va- 
riety of  inflexions  those  of  the  most  civilized  and  illus- 
-1  of  the  Old  World. 
•  numerous  and  valuable  works  which  may 
:  the  reader  In  acquiring  a  knowledge  of  the  existing 
•«,  may  iK^mnitioned  y^r* 

ies.  4fC,  1796,  and  his  Afts- 
Adelung's 

already  cited  ;  the  Works  of  Dr.  Prichard  ; 
a  very  valuable  article  in  the  fenny  Cyclopaedia,  of  which 
much  use  has  been  made  in  the  above  pages. 

LANGUE'NTE.  (Ital.)  In  Music,  a  direction  to 
the  performer,  when  prefixed  to  a  composition,  denoting 
that  it  is  to  be  performed  in  a  languishing  or  soft  man- 
ner. 

LA'NIARIES,  Denies  iMniarii.  (Lat.  lanio,  I  rend.) 
The  long  conical  and  sharp-pointed  teeth  which  are 
placed  next  behind  the  Incisor- .   They  are  also  called 

denies  canini  and  cusptdaif.    Tbey  never  exceed  yTj  in 

number  In  the  Ferine  Mammalia. 

LA'NIUS.  (Lat.  lanio.)  A  Linnjran  genus  of  Pas- 
serine birds,  forming  the  typical  family  of  the  Dcntiros- 
tral  division  of  that  order  In  the  system  of  Cuvier.  The 
birds  or  the  family  Laniad*,  or  shrike*,  are  charac- 
'  a  strong  compressed  conical  beak,  more  or  less 
narginate  near  the  point,  as  In  the  other 
The  shrikes  live  in  families,  and  fly  Ir- 
regularly and  precipitately,  uttering  shrill  cries ;  they 
build  in  trees,  lay  five  or  six  eggs,  and  take  great  care 
of  their  young.  They  have  the  habit  of  imitating  a  part 
of  the  songs  of  such  birds  as  live  in  their  vicinity.  The 
larger  and  stronger  birds  are  predatory,  and  attack,  slay, 
and  devour  smaller  birds. 

LA'NSQUENETS,  Lanskneckts.  The  German  in- 
fantry first  raised  by  the  Kmpcror  Maximilian  to  con- 
front that  of  the  Swiss,  in  the  end  of  the  fifteenth  cen- 
tury. The  name  Is  derived  from  the  German  words 
landes  knecht,  countryman  or  country  lad ;  and  not,  a*  is 
sometimes  stated,  from  lanx,  a  lance  or  pike.  The  lons- 
knechts  were  very  irregularly  armed ;  the  greater  part 
with  pikes,  but  certain  companies  In  every  division  with 
muskets.  They  were  raised  by  voluntary  enlistment, 
and  their  leaders  passed  with  little  reluctance  into  the 
service  of  any  power  which  was  willing  to  pay  them. 
This  infantry  played  a  conspicuous  part  in  the  wars  of 
Italy,  in  the  first  half  of  the  sixteenth  century,  after 


which  the  name  fell  Into 

LANTA'NIUM.  (Or.  >.«,5«.ii».  to  conce al.)  A  me- 
tallic substance  discovered  by  Mosander  in  cerite ;  it  is 
associated  with,  and  concealed  as  it  were  by,  the  oxide 
of  cerium.  The  oxide  of  lautaniutn  is  of  a  brick-red 
colour. 

LANTERN.  (Fr.  lanternc.)  In  Architecture.-  a 
drum-shaped  erection,  cither  squaro,  circular,  elliptical, 
or  polygonal,  on  the  top  of  a  dome,  or  on  that  of  an  apart- 
ment, to  give  light.   See  Cupola. 

LA'NTERN,  MAGIC.  See  Maoic  Lantern. 

LA'NTERN  WHEEL.  In  Mechanics,  a  kind  of  pinion, 
having,  instead  of  leaves,  cylindrical  teeth  or  bars,  called 
trundJes,  or  spindles,  on  which  the  teeth  of  the  main 
wheel  act.  The  ends  of  the  trundles  being  Axed  in  two 
parallel  circular  boards  or  plates,  the  lantern  wheel  has 
the  form  of  a  box  or  lantern  ;  whence  the  name. 

LA'N YARD.    The  soa  term  for 
whether  fixed  or  temporary. 

LAO'COON.  In  Fabulous  History,  the  priest  of 
Apollo  or  Neptune  during  the  Trojan  war.  While  he 
was  engaged  in  sacrificing  a  bull  to  Neptune,  two  enor- 
mous serpents  sent  by  Minerva,  in  revenge  for  his  having 
endeavoured  to  dissuade  the  Trojans  from  admitting  the 
famous  wooden  horse  within  their  walls,  issued  from  the 
sea ;  and  having  fastened  on  his  two  sons,  whom  he  vainly 
endeavoured  to  save,  at  last  attacked  the  father  himselt, 
ami  crushed  him  to  death  in  their 


Virgil  has  thus 


complicated  folds, 
the  occurrence :  — 


 Et  prlmom  parrs  duoruna 

Corpora  natorum  arrpena  amplrxua  utvnpw 

Impiirat,  rt  mlarro*  imirui  ilrpatfittir  ami* : 
Past,  i|i«nm,  auiltiia  .ubcumnn  ac  leU  frrmtet 


LAPWING. 

This  story  has  gained  immortal  celebrity  from  lis  form- 
ing the  subject  of  one  of  the  most  beautiful  groups  of 
sculpture  iu  the  whole  history  of  ancient  art.  The  com- 
position is  pyramidal,  and  represents  I«aocoon  and  his 
two  sons  writhing  and  expiring  in  the  convolutiotis  of 
the  serpents.  Agony  in  an  intense  degree  is  exhibited 
In  the  countenance  and  convulsed  body  of  Lacoon,  who 
is  attempting  to  disengage  himself  from  the  serpents ; 
and  the  sons  are  represented  as  imploring  assistance  from 
their  helpless  parent.  Some  connoisseurs,  who  have  ven- 
tured upon  a  criticism  of  the  group,  have  discovered  that 
iU  complexity  destroys  its  effect ;  but  we  doubt  the  value 
of  their  criticism,  and  to  counteract  It  give  the  opinion 
of  Fuseli  (no  mean  judge),  from  bis  lectures  on  Painting. 
"  In  the  group  of  the  Laocoon  the  frigid 


German  criticism  have  discovered  pity  like  a  vapour 
swimming  on  the  father's  eyes;  he  Is  seen  to  suppress 
in  the  groan  for  bis  children  the  shriek  for  himself;  his 
nostrils  are  drawn  up  to  express  Indignation  at  unworthy 
sutrerings,  whilst  he  is  said  at  the  same  time  to  implore 
celestial  help.  To  these  are  added  the  winged  effects 
of  the  serpent  poison,  the  writhfngs  of  the  body,  the 
spasms  of  the  extremities.  To  the  miraculous  organ. 
isatiou  of  such  expression  Agesandcr,  the  sculptor  of  the 
Laocoon.  was  too  wise  to  lay  claim.  His  figure  is  a  class  ; 
it  characterises  every  beauty  of  virility  verging  on  age  : 
the  prince,  the  priest,  the  father,  are  visible;  but,  ab- 
sorbed in  the  man,  seem  only  to  dignify  the  victim  of 
one  great  expression.  Though  poised  by  the  artist,  for 
us  to  apply  the  compass  to  the  face  of  the  Laocoon  is  to 
measure  the  wave  fluctuating  in  the  storm:  this  tem- 
pestuous front,  this  contracted  nose,  the  immersion  ot 
these  eyes,  and  above  all  that  long-drawn  mouth,  are. 
separated  and  united,  seats  of  convulsion  —  features  of 
uature  struggling  within  the  jaws  of  death." 

Of  this  famous  group  of  sculpture  Pliny  says,  that  it 
is  "  opus  omnibus  picturtt  et  staluarea?  artis  prefer  en- 
dum.  It  was  discovered  at  Rome  among  the  ruins  of 
the  palace  of  Titus,  at  the  beginning  of  the  Kith  century ; 
and  afterwards  placed  in  the  Famese  palace,  whence  it 
found  its  way  to  the  Vatican.  It  was  executed  by  Polv- 
dorus,  Agesandcr,  Athenodorus,  the  three  celebrated 
artists  of  Rhodes.  The  Penny  Cyciopwdta  has  an  ex- 
cellent article  on  this  subject,  to  which  we  beg  to  refer. 

LAPIDARY  STYLE  (Lat.  lapis,  a  stone),  denotes 
the  style  proper  for  monumental  or  other  inscriptions, 
and  is  thence  sometimes  used  to  express  a  r 
sive  style.  The  rules  of  this  style  have  I 
by  Cicero:  —  "  Accedat  oportet  oratio  varia, 

entlarum  gTaviute.  < 


LAPI'LLI. 
conic  cinders. 

LA'PIS.  (Lot.)  In  Roman  Antiquity,  literally  a 
stone ;  but  used  among  the  Romans  to  signify  a  mile,  at 
the  end  of  which  lapidcs  or  stones  were  erected  with  a 
mark  thereon  to  show  the  distance  from  Rome.  Hence 
the  phrases  "lertlus  lapis,"  "  centesimus  lapis,"  Ac, 
for  3,  100, Ac.  miles;  and  sometimes  even  the  ordinal 
number  was  used,  with  lapidem  understood,  as  "  ad  duo 
derimum," —  twelve  miles  distant.  The  Roman  practic- 
ed indicating  the  distance  of  one  place  from  another  by 
the  erection  of  stones  has  been  borrowed  by  almost  all 
the  nations  of  modern  Europe. 

LA'PIS  CAUST1CUS.   Caustic  potash. 

LA'PIS  INFERNA'LIS.  Fused  nitrate  of  silver ; 
often  called  lunar  caustic. 

LA'PIS  LA'ZULl.  A  blue  mineral  found  in  masses  or 
nodules,  consisting  chiefly  of  silica  and  alumina,  with 
about  twenty  per  cent,  of  soda,  and  some  peculiar  com- 
bination of  sulphur,  to  which  it  probably  owes  iu  colour ; 
It  is  often  sprinkled  with  yellow  pyrites  It  furnishes 
the  valuable  pigment  known  under  the  name  of 


marine,  and  was  formerly  much  employed  in  ornan 
inlaid  work.  Persia,  China,  and  Russia  arc  its 
sources. 

LA'PITH*.  In 
Thessaly,  chiefly  known  to  us  i 
with  the  Centaurs.  The  battle  between  the 
and  the  Lapithss  has  been  described  by  Hesiod.  and  by 
Ovid  with  great  minuteness.  (Mel  xii.)  To  the  L»m- 
ths?  has  been  attributed  the  invention  of  biU  and  bridles 
for  horses. 

LAPSE  (Lat.  lapsus,  a  slip),  in  Ecclesiastical  Law. 
is  the  omission  of  a  patron  to  present  a  clergyman  to  a 
benefice  within  xix  months  after  iU  being  void;  in  which 
ca>e  the  benefice  is  said  to  be  void,  and  the  right  is  lost 
to  the  patron.  In  England  the  right  of  presentation 
then  accrues  to  the  bishop,  and  to  the  sovereign  by  the 
neglect  of  these ;  and  in  Scotland  it  devolves  on  the  pres- 
bytery. 

LA'PWING.  The  name  of  a  native  species  of  the 
genus  Vanetlus,  dismembered  by  Bechstein  from  the 
Tringa  of  Linnanis.  ( See  V  ankllus  and  Tmnoa.)  The 
lapwing  or  pee- wit  (  Vanellus  cristaius,  Uechtt.)  Is  a  con- 
stant inhabitant  of  this  country ;  subsists  chiefly  < 
and  the  animalcules  of  the  seashore,  which  it  I 


Digitized  by  Google 


LAQUEAR. 

in  great  numbers.  The  female  make*  a  simple  nest  by 
scraping  together  a  little  dry  KTa*'.  and  deposits  thereon 
four  eggs,  of  a  dirty  olive  colour  spotted  with  black.  The 
young  birds  are  covered  with  a  thick  down  when  hatched, 
sad  soon  l>egin  to  run  about :  at  the  approach  of  danger 
the?  squat  down,  and  the  parent,  by  a  curious  instinct, 
endeavours  to  attract  the  attention  of  the  intruder,  and 
draw  him  away  from  the  spot,  by  fluttering  about  with 
criet  of  inquietude,  or  even  running  along  the  ground  as 
if  lame.  In  October  the  lapwings  are  tat,  and  in  good 
condition  for  the  table :  their  eggs  are  considered  a  great 
oeHeaey. 

sVA'QUBAR.    In  Architecture.   .S»r  Lacunae. 
LARA'RIUM.   (Let.)   In  Ancient  Architecture,  the 
apartment  in  which  the  lares  or  household  gods 
d  -posited ;  It  also  frequently  contained  statues 
pnefrir  t  ancestors. 

LA'R  BOARD.   The  left-hand  side  of  a  ship  to  a  per. 
ion  whose  face  is  turned  towards  the  head.   The  other 
side  ii  called  the  starboard. 
LA'RCENY.   (Lot.  latroccnlum,  theft.)   In  Law,  a 


I :  the  Utter  of  which 
from  the  person, 
value  of  twelTe-pence.  But  this 
abolished  by  the  statute  which  consolidated  the  laws  re- 
Luive  to  this  class  of  offences  (7  *  H  G.  4.  c.  '£).).  Lar- 
ceny is  the  felonious  and  fraudulent  taking  and  carrying 
a*ay  of  the  goods  and  chattels  of  another.  Thefts  of 
things  affixed  to  the  freehold.  If  forming  part  of  what  is 
termed  real  property,  are  nut  larceny  at  common  law  ; 
but  many  offences  of  this  description  have  been  brought 
within  the  character  of  larceny  by  enactment.  Robbery, 
breaking  into  and  stealing  in  a  dwelling-house,  if  in  the 
liartime,  piracy,  &c,  are  species  of  mixed  larceny.  A  re- 
ceiver of  stolen  goods  Is  Indictable  either  for  a  substantive 
fpkrav,  or  as  accessary  to  the  theft  or  robbery.  Many  of 
the  offi-nees  under  this  class  ore  still  punishable  by  death  ; 
bat  in  these,  and  all  felonies  except  murder,  sentence  of 
death,  Instead  of  being  pronounced  Immediately,  may  be 
recorded,  to  enable  the  judges  to  pronounce  eventually 
a  discretionary  sentence  according  to  the. merits  of  the 
case. 

LA'BBS.  (Lai.)  Domestic  deities  of  the  Italians,  who 
probably  regarded  as  the  souls  of  the  deceased  on- 
es of  a  family.   Their  worship,  however,  was  not 
eoanned  to  private  houses  ;  as  there  were  lares  of  the  city, 
the  country,  roods,  Ac.    See  Pknatls. 

LARGE.  (Itol.)  In  Music,  a  character  representing  the 
rreatest  measure  of  musical  quantity ;  one  large  co 
tag  two  longs,  one  long  two  breves,  one  breve  two 
breve*  and  so  on  in  duple.  prniKirtlon 

LARGHE'TTO.   (hoi.  dimin.  of  largo.)   In  Music, 
s  movement  a  little  quicker  than  largo. 
LARGO.   (Itol.)   In  Music. 
LA'RID.t.    A  family  of 
full  (La rati)  as  the  type. 

LABK.  The  common  name  of  the  native  species  of 
the  genus  Alauda  of  Li  mix  us ;  of  which  one,  the  Alauda 
crmuis.  Is  distinguished  as  the  sky-lark  or  lavrock:  the 
other,  Alauda  eampestris.  Linn.,  is  colled  the  field-lark. 
As  the  species  of  the  present  genus  differ  from  most  other 
Insetsonal  birds  In  resting  habitually  and  sleeping  upon 
the  ground,  their  feet  present  a  singular  but  simple  mo. 
dincation,  which  at  the  same  time  beautifully  adapts 
tbem  to  their  office  of  supporting  the  superincumbent 
body  on  a  not  surface :  it  consists  in  the  extreme  elonga- 
tion in  an  almost  straight  line  of  the  clow  of  the  hinder 
toe,  which  is,  at  the  same  time,  proportionally  robust ; 
thus  the  plane  of  support  is  extended  at  the  expense  of 
the  prehensile  faculty,  which  the  habits  of  the  lark  render 
of  iittle  or  no  value  to  it. 

The  sky-Lark  Is  universally  admired  for  the  power  and 
meMy  of  its  song,  and  for  the  beautiful  associations  in- 
spired by  the  circumstances  under  which  its  notes  are 
aoit  richly  poured  forth  — vis.  while  soaring  aloft  to 
greet  the  rising  sun.  It  ascends  in  the  air  almost  per- 
prolicutarly,  by  successive  flights,  to  an  elevation  at 
lu  song  becomes  Inaudible :  Its  descent  is  gene- 
.  The  female  builds  her  nest  on  the  ground, 
or  five  eggs,  which  ore  of  a  greyish  brown 
_ed  with  darker  spots:  she  sits  about  fifteen 
days,  and  usually  rears  two  broods  In  the  year.  This 
l-rolinc  species  is  granivorous,  and  in  the  winter  large 
fecks  congregate  together  ;  they  ore  very  fat  at  this 


•on.  and  are  raptured  in  great  numbers  for  the  table. 
LA'RMIKR.    (Fr.)    In  A 


t  which  see 

LA'RUS.  (G.  Ksteut.  a  gull.)  A  Linnaran  genus  of 
aquatic  birds  belonging  to  the  Longipennatc  division 
(«  Palmipedes  in  the  system  of  Cuvier,  and  now  roised  to 
the  rank  of  a  family  comprising  several  subgenera.  The 
Land*,  or  gulls,  are  characterized  by  their  compressed 
elongated  pointed  bill,  of  which  the  superior  mandible  is 
curved  downwards  near  the  end,  and  the  inferior  forms 
•  salient  angle  beneath.  The  nostrils,  placed  near  Its 
or  a 
6PJ 


LATE  RAN. 

and  form  a  complete  transverse  perforation  ;  the  tail  is 
ample,  and  sometimes  pointed.  (  Lettru.)  The  gulls  are 
common  and  numerous  on  the  sea-coast,  and  feed  on  the 
different  animal  substances  which  are  left  on  shore  or 
float  down  with  the  ebbing  tide.  The  block-headed  gull 
{Larus  ridibunJus,  Linn.)  breeds  on  the  marshy  edges 
of  rivers  or  fens ;  the  female  makes  her  nest,  among  the 
reeds  and  rushes,  of  heath  or  dried  gross,  and  lays  three 
or  four  eggs,  of  an  oil  ve  brown  colour  spotted  and  streaked 
with  dusky  red .  When  the  young  are  able  to  accompany 
the  Parents  they  all  resort  to  the  sea-shore.  The  other 
species  of  gulls  build  for  the  most  part  in  the  sand  or  the 
clefts  of  rocks. 

LA'RVA.  (Lot.  larva,  a  mask.)  A  Motabolian  in- 
sect in  its  first  stage  after  exclusion  from  the  egg  is  so 
called,  because  its  real  form  U.  a»  it  were,  marked:  the 
same  term  Is  also  applied  to  those  reptiles  which  undergo 
a  metamorphosis,  as  the  frog,  when  at  a  corresponding 
period  of  existence. 

La  ova  .  Spectres  of  the  deceased  were  so  termed 
by  the  Romans:  mere  empty  forms  or  phantoms,  as 
their  name  Indicates :  yet  endowed  with  a  sort  of  ex- 
istence resembling  life,  since  they  were  to  be  propi- 
tiated by  libation  and  sacrifice.  The  larva  of  Caligula, 
according  to  Suetonius,  was  often  seen  in  his  palace  after 
his  decease.  The  larva*  are  described  by  Seneca,  and 
often  represented  in  paintings  and  on  gems  under  tbe 
figure  ot  skeleton  ;  sometimes  under  those  of  old  men, 
with  shorn  locks  and  long  beards,  carrying  an  owl  on 
their  hands. 

LAB  VI'PABA.  (Lat.  larva,  and  pario,  /  bring  forth.) 
Those  insects  are  so  colled  which  bring  forth  larva;  instead 
of  eggs,  the  latter  being  hatched  in  the  oviduct. 

LARYNGITIS.  Inflammation  of  the  larynx.  The 
symptoms  ore  hoarseness,  sense  of  suffocation,  great 
anxiety  and  restlessness,  and  spasmodic  difficulty  of  de- 
glutition. The  acute  form  of  the  disease  sometimes  ter- 
minates fatally  in  94  hours.  Chronic  inflammation  of  the 
larynx  is  not  an  uncommon  complaint,  and  often  a  very 
troublesome  one ;  it  Is  frequently  met  with  among  dram 
drinkers  :  low  diet,  abstinence  from  spirituous  liquors, 
and  astringent  lozenges  and  gargles  generally  relieve  it ; 
tbe  acute  form  of  the  disease  requires  local  and  general 
bleeding,  and  a  blister  on  the  external  throat. 

LABYNGO'PHONY.    (Gr.  hmpvyl,  and  e«*«i.  Ike 
voice.)   The  sound  of  the  voice  as  heard  by  applying  the 
stethoscope  over  the  larynx. 
LABYNGO'TOMY.   (Gr.  X«<vvf,  /«•*•) 

an  opening  into  the  Larynx. 


The  operation  of  i 
See  Bbonchotomy. 


LA'BYNX.  (Or.AsHwf.)  The  upper  extremity  of 
the  trachea.  It  is  a  cartilaginous  cavity,  the  superior 
opening  of  which  Is  called  the  glottis.  Its  vorious  ports, 
anatomically  considered,  ore  extremely  complex  and  intri- 
cate, especially  in  reference  to  its  construction  and  phy- 
siology as  the  organ  of  voice. 
LA'SCABS.  The  name  given  to  the  native  Indian 
are  In  the  i 


sailors,  ] 
navy. 

LA'SEB.  A  gum  resin  greatly  esteemed  by  the  an- 
cients, and  obtained  from  the  north  of  Africa.  It  is  de- 
scribed by  Dioscorides  (lib.  iii.  c.48.) ;  and,  under  the 
name  of  titphion,  by  Thcophrastus.  Different  names  were 
given  to  different  ports  of  the  plant  which  affords  it,  the 
term  laser  or  lasoorn  being  exclusively  applied  to  the 
inspissated  juice.  From  the  representations  of  the  plant, 
upon  the  coins  of  Cyrene,  it  appears  to  hove  been  one  of 
the  Umbel/tfierst.  According  to  Dr.  Dudley  (Flora  Me- 
dico, p.  53.),  it  was  in  all  probability  obtained  from  Thap- 
tia  ascUpium. 

LAST.  In  Commerce,  a  measure  of  uncertain  quan- 
tity, varying  in  different  countries  and  with  respect  to 
different  articles.  Generally,  however,  a  last  is  esti- 
mated at  4tKW  lbs.    (See  Commercial  Dictionary.) 

LATEE'N  SAIL.   A  peculiar  sail  having  a  long  ; 
much  inclined  to  tbe  honxon,  and  used  by  ] 
and  other  vessels  navigated  in  the  Medih 

LA'TENT  HEAT.  Heat  insensible  to  the  ther- 
mometer, upon  which  the  liquid  and  aeriform  states  of 
bodies  depend,  and  wMofc  " 

WLA;TEBALAOPERATION.  A I 
to  one  of  the  methods  of  cutting  for  the  stone. 

LA'TERAN.  A  church  at  Borne,  the  Pope's  see, 
and  the  metropolitan  of  the  whole  world,  dedicated  to  St. 
John  Loteron.  The  name  is  derived  from  the  Roman 
family  of  the  Late  rani,  who  possessed  a  palace  on  this 
spot,  which  was  seised  by  Nero,  and  became  from  his 
time  on  Imperial  residence.  The  Loteron  palace  was 
given  by  Constantine  to  the  popes  (see  Mil  man's  Hist, 
of  Christianity,  il.  361.),  who  continued  to  inhabit  it 
until  their  retirement  to  Avignon,  when  it  was  exchanged 
for  the  Vatican.  The  building  was  then  converted 
into  a  church.  Eleven  councils  have  been  held  in  the 
Basilica  of  this  name  (hence  styled  Loteron  councils  in 
history),  of  which  f 
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LATER  IT  I O  US. 

the  Roman  Catholics  to  be  general.  The  last  of  these  (or 
t  lie  I  ah  General ,  according  t«»  the  same  computation )  f  s  the 
mo»t  celebrated.  It  was  held  In  1215  by  Innocent  III., 
and  li  principally  famous  a*  establishing  the  Roman 
Catholic  doctrine  of  the  Eucharist,  using  for  the  first 
time  the  term  transubstantiatlon  for  the  change  of  the 
elements.  This  council  was  convoked  on  the  occasion 
of  the  heresy  of  the  Alblgcnses,  and  its  exi«o*ltlon  of 
the  Catholic  faith  Is  directed  principally  against  them. 
It  established  also  some  canons  for  the  maintenance  of 
discipline  among  the  clergy,  and  that  (omnis  utriusque 
sexus )  which  enforces  confession  and  communion  upon 
all  the  faithful  at  least  once  a  year. 

LATER  1'T lOl'S.  (Lat.  later.  abricJc.)  This  term  Is 
applied  to  the  reddish  sediment  which  Is  often  deposited 
by  the  urine. 

LA'TF.X.  (Lat.)  A  terra  given  to  a  peculiar  fluid  found 
in  certain  vessels  that  have  been  discovered  by  Schultz  to 
be  present  In  plants.  It  is  as  yet  but  little  understood,  but  Is 
described  by  Its  discoverer  as  u  peculiar  secretion  having 
a  rapid  vital  motion,  and  containing  numerous  granules 
of  organlzable  matter,  lie  supposes  it  to  be  analogous 
to  the  blood  in  cold-blooded  animals.  What  is  usually 
denominated  the  milk,  of  plants  appears  to  be  latex. 

LATH.  (Sax.  hecta.)  In  Architecture,  a  thin  cleft 
niece  of  wood  used  in  slating,  tiling,  and  plastering. 
There  an*  two  sorts  of  laths,  single  and  double ;  the  former 
being  barely  a  quarter  of  an  inch,  whilst  the  latter  are 


LATITUDE. 


three  eighths  ot  an  inch  thick.    Pantile  laths  are  long 
iiiarc  pieces  of  fir  on  which  the  pantiles  hang. 
LATHE.   A  Saxon  territorial  division,  of  which  the 


etymology  is  uncertain.  Kent  is  the  only  county  divided 
into  lathes,  each  of  which  contains  four  or  five  hundreds. 
Each  was  originally  under  the  jurisdiction  of  a  lathe- 
reeve,  subordinate  to  the  sheriff  of  the  county.  iMthe  is 
also  the  name  of  a  well-known  Instrument  or  engine 
used  in  turning  wood,  ivory,  or  other  materials. 

LATH  FLOATED  AND  SET  FAIR.  In  Architec- 
ture, three-coat  plasterer's  work  ;  In  which  the  first  is 
called  pricking  up.  the  second  floating,  the  third  or  finish- 
ing is  done  with  fine  stuff. 

LATH  LAID  AND  SET.  In  Architecture,  two- 
coated  plasterer's  work  ;  except  that  the  first  is  called 
latfing,  and  is  executed  without  scratching,  unless  with  a 
broom.  When  used  on  walls  this  sort  of  work  is  gene- 
rally coloured  ;  when  on  ceilings  it  is  white. 

LATH  PLASTERED.  SET.  AND  COLOURED. 
In  Architecture,  the  same  as  lath  laid,  set.  and  coloured. 

LATH  PRICKED  UP,  FLOATED.  AND  SET 
FOR  PAPER.   The  same  as  lath  floated  and  set  fair. 

LA'TICLA  VE.  ( Lat.  lavus  clavus  )  The  broad  stripe 
which  Roman  senators  and  patricians  were  privileged  to 
wear  on  their  robe. 

LATI'SSIMUS  DORSI.  A  broad  muscle  of  the  oack 
which  pulls  the  os  humeri  downwards  and  backwards,  and 
as»ist*  In  its  rotatory  motion. 

LATITUDE  (Lat.  latitude,  breadth),  In  Geography, 
signifies  the  distance  of  a  place  from  the  equator,  ex- 
pressed In  degrees  of  the  earth  s  circumference  ;  or  it 
is  the  angle  which  a  line  perpendicular  to  the  horizon  of 
any  place  makes  with  the  plane  of  the  earth's  equator. 


^th  s  equator. 

IkmIt  .'hasa*  different  »™nMcat Jon.  and  meanV the  di ItancS 
of  the  body  from  the  ecliptic,  or  plane  of  the  earth's  orbit. 


or  plane  < 
lied  to  dei 


The  term  declination  is  applied  to  denote  the  angle  cor- 
responding  to  terreitrial  latitude  ;  namely,  the  distance 
of  a  »tar  or  planet  from  the  plane  of  the  earth's  equator. 
This  double  signification  of  the  term  is  extremely  unfor- 
tunate, as  It  tends  to  create  a  confusion  of  ideas ;  but 
having  been  Introduced  by  the  early  astronomers,  and 
being  ingrafted  into  every  existing  work  on  the  science, 
it  is  now  too  late  to  remedy  the  evil. 

Latitude  and  longitude  being  the  co-ordinates  by  which 
the  positions  of  places  on  the  terrestrial  surface  are  de- 
fined, their  determination  forms  the  mo»t  important 
application  of  astronomy. 

in  order  to  give  an  idea  of  the  methods  of  finding  the 
latitude  of  a  place,  or  of  a  ship  at  sea.  it  is  necessary  to 
recal  some  of  the  elementary  properties  of  the  sphere. 

Lot  H  II'  be  the  horizon  of  a  spec- 
B  tator  placed  at  C ;  C  P  the  direction 

s»-  ^  of  the  axis  of  the  earth's  rotation  ; 

«/:  and  C  /.  the  direction  of  the  zenith. 


or  perpendicular  to  the  horizon. 
Let  C  E  be  drawn  perpendicular  to 


C  P,  in  the  plane  determined  by 
the  straight  lines  C  P  and  C  Z.  or 
the  plane  of  the  meridian  ;  then  C  E  is  the  intersection 
of  toe  planes  of  the  equator  and  meridian  ;  the  scrol- 
diameter  of  the  earth  bring  neglected  as  infinitely  small 
In  comparison  of  the  distances  ol  the  stars,  to  which  C  P, 
C  Z.  and  C  E  are  supposed  to  be  prolonged. 

Now.  by  the  definition,  the  angle  E  C  Z  is  the  latitude 
of  C  ;  and  It  is  this  angle,  therefore,  which  is  to  bedeter- 
min  -d.  The  observer  always  knows  hi*  zenith  by  the 
direction  of  the  plumb-line  ;  but  there  Is  no  visible  mark 
In  the  heaven*  by  which  he  can  at  all  times  determine  the 
040 


place  Of  the  equitor.  Or  the  1hj»iiioo  ui  c  in  we  mrrmuii, 

or  even  the  meridian  Itself.  But  the  angle*  E  C  Pai.d 
Z  C  11  being  each  right  angles,  ECZIi equal  to  P  C  H  ; 
that  is  to  say,  the  latitude  of  the  place  is  equal  to  the 
height  of  the  visible  pole.  Now  the  pole  is  a  fixed  point 
in  the  heavens,  and  its  position  (in  the  northern  hemi- 
sphere) is  indicated  nearly  by  a  star,  called  the  pole  star, 
or  polarit,  which  describes  a  small  circle  of  the  sphere 
within  1°  40'  of  It.  By  observing,  therefore,  the  height  of 
the  pole  star  at  any  place,  an  approximation  to  the  lati- 
tude will  be  obtained  within  1°  40*  of  iu  true  value.  But 
this  approximation  is  very  far  from  being  sufficient  for 
any  useful  purpose. 

The  places  of  the  principal  stars  being  given  in  tin- 
existing  catalogues,  the  observed  altitude  of  any  one 
of  them  at  the  time  it  passes  the  meridian  will  give  the 
latitude  of  the  place.  Let  S  be  a  star  on  the  meridian, 
and  S  P  its  polar  distance  in  the  catalogue,  and  let  its  al- 
titude W  S  be  observed;  then  H'  S  being  known,  S  Z, 
the  zenith  distance,  is  also  known  ;  and  S  P  being  also 
known,  we  have  S  P  —  S  /  =  Z  P.  the  complement  of 
the  latitude.  In  like  manner,  the  latitude  may  be  found 
by  observing  the  meridional  altitude  of  the  sun,  or  moon, 
or  a  planet,  the  declinations  of  all  these  bodies  at  any  time 
being  known.  But  though  all  the  methods  are  equally 
good  in  theory,  they  arc  not  all  equally  practicable,  and 
some  of  them  give  a  result  attended  with 


uncertainty  than  othc 
are  chiefly  employed. 

1 .  By  observing  the  altitude,  or,  which  comes  to  the 
same  thing,  the  zenith  distance,  of  a  star  on  the  meridian . 
This  is  the  simplest  in  practice,  requiring  only 
observation,  and  no  other  correction  than 
It  Is  accordingly  generally  employed  for 
graphical  purposes.  When  the  sun  or  i 
bodies  observed,  corrections  must  also  be 
tho  semldiameter  of  the  body  and  for  the  parallax.  At 
sea  the  bodies  selected  are  the  sun  and  moon,  the  ob- 
servation of  a  star  or  planet  being  difficult  on  account 
of  the  motion  of  the  vessel.  To  know  when  a  heavenly 
body  is  on  the  meridian,  it  is  necessary  to  have  a  pretty 
accurate  knowledge  of  the  time ;  but  it  may  be  remarked 
that  near  the  meridian  the  altitude  varies  very  slowly, 
and  therefore  a  small  error  in  respect  of  the  time  does  not 
much  affect  the  result. 

2.  By  the  altitudes  of  the  circumpolar  stars  (those 
which  never  go  below  the  horizon  of  the  place)  at  their 
upper  and  lower  transits.  If  the  altitude  of  a  star  on 
the  meridian  Is  observed  both  above  and  below  the  pole, 
the  sum  of  the  two  altitudes  is  equal  evidently  to  twice 
the  height  of  the  pole,  or  twice  tho  latitude.  The  only 
correction  required  Is  for  refraction,  which  is  not  the  same 
in  the  two  observations. 

3.  The  latitude  may  also  be  found  by  observing  the 
greatest  and  least  meridian  altitudes  of  the  sun  in  the 
course  of  a  year.  The  sum  of  the  altitudes  of  the  sun  at 
the  summer  and  winter  solstices  is  equal  to  twice  the 
height  of  the  equator,  or  twice  the  complement  of  the 


latitude  ;  bul  this  method  requiring  observations  to  be 


to.  executing  in  fixed  • 
4.  All  the  preceding  methods  i 


to  be  on  the  meridian  ;  but  this  condition,  though  it  i 
ders  some  calculation  unnecessary,  is  not  indispensable. 
The  latitude  may  be  determined  by  the  observed  altittuie 
of  a  body  out  of  the  meridian ;  and  Indeed  with  more 
certainty,  because  several  observations  may  be  made  suc- 
cessively, the  mean  of  which  will  si  ve  a  surer  result  than  a 
single  meridional  observation.   Let  P  be  the  pole.  S  the 

fdace  of  the  star  or  planet,  and  S  Z 
ts  observed  zenith  distance,  or  the 
Complement  of  its  observed  altitude. 
In  the  triangle  P  S  Z.  P  S,  the  polar 
distance  of  the  star,  is  known  ;  S  Z  is 
given  by  observation  ;  and  the  hour 
angle  Z  P  S  is  given,  because  the  time  of  the  observation 
Is  supposed  to  be  exactly  known ;  therefore  P  Z,  the  co- 
latitude,  may  be  found  by  the  solution  of  a  spherical  tri- 
angle. This  method,  however,  can  only  be  successfully 
applied  by  observing  near  the  meridian,  and  some  n, 
tires  of  analy»is  are  required  to  adapt  the  trigonometrical 
formula?  to  calculation.  A  method  has  lately  been  pro- 
posed by  Professor  Llttrow  of  Vienna  for  determining  the 
latitude  by  means  of  observations  of  the  pole  star  off  the 
meridian,  which  is  found  to  be  of  great  practical 
5.  The  last  method  which  we  shall  notice  for 


the  latitude  hi  one  that  has  been  proposed  by 
consists  in  observing  the  eastern  and  western  i 
a  star  through  the  prime  vertical  :  that  Is,  the  v 
plane  at  right  angles  to  the  meridian.  When  a  i 
instrument  is  adjusted  to  move  In  this  plane,  and 
quently  has  its  horizontal  axis  in  the  direction  of  the 
meridian,  all  the  stars  which  pass  the  meridian  between 
the  zenith  ami  equator  will  twice  enter  the  field  of  the 
telescope.  Now  let  t  be  the  time  of  the  eastern  transit,  f 
the  time  of  the  western  transit,  i  the  declination  of  tike 
,  a  the  latitude,  and  P  the  diurnal  ( 
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LATITUDINARIANS. 
«  -  f)j  then  the  formula  by  which  the 

tan.  i 


LAW. 


tan.  c  ' 


co»:p* 


The  advantages  of  this  method  are,  that  the 


atiwu  may  be  made  with  a  portable  instrument,  which  can 


m  the 

of 

errors  In  the  division  of  the  instrument ;  and  in  deter- 
:.  c  iiiii.  rrticr*  •  t  Utitude.  errtM  of  itdlMitov  m 
also  eliminated  by  observing  the  same  stars  at  all  the  sta- 
tioni.  It  Is  therefore  a  very  convenient  method  for  a 
tifwnometrkal  survey. 

LATITUDINA'RIANS.  In  F.ccl.  History,  a  class  of 
I'nttliih  divine*  in  the  reign  of  Charles  II.,  oppourd  alike 
lo  the  high  tenets  of  the  ruling  party  in  the  church,  and 
tiK  fanaticism  which  then  distinguished  so  many  of  the 
I  >i«i»-ct<  r*.  They  were  of  course  the  objects  of  much  ,it- 
tack ;  and  one  of  their  number,  Fowler,  Bishop  of  Glou- 
cr*ter,  explained  their  principles  in  his  treatise  entitled 
"  The  Principles  and  Practice  qf  certain  modern  Divines 
el  the  Church  of  England,  vulgarly  called  I.atittidinari- 
tm.  trvli/  represented  and  defended,  by  tray  of  Dialogue. 
1<7U."  Henry  More,  and  the  other  Platonising  divines 
of  the  time,  were  sometime*  comprehended  under  this 
4,[»:U:ion.  (  S.-e  Mt  s/iciM,  vol.  v,  p.  111.  tr.iti*l..  e.l. 
1790.)  The  word  has  been  since  very  generally  used  to 
those  who  hold  opinions  at  variance  with  the 
f  i 


interpretation  of  Scripture  and  church 
uos,  or  merely  as  a  term  of  party  vituperation. 
LA'TROBITE.    A  mineral  found  on  the  coast  of 
Uhrador.  and  also  in  Finland.    It  is  translucent,  of  a 
rale  red  colour,  and  occurs  both  crystallised  and  massive, 
it  is  a  silicate  of  alumina  with  lime,  potash,  and  oxide  of 


TvtTeN.  (Fr.  laiton.) 
iron  i.  also  sometime,  known 


LAU'REATP.  (Lat.  laureatus.)  Literally  crowned 
with  laurels;  applied  at  present  to  a  well-known  officer 
in  the  royal  household.  At  the  (Vitamins,  or  gymnastic 
and  other  contests  celebrated  under  the  Roman  emperors, 
especially  at  the  Quinquatria,  or  Feast  of  Minerva,  poets 
also  contended,  and  the  prise  was  a  crown  of  oak  or 


LA'TUS  RE'CTUM.  In  the  Conic  Sections,  the  same 
with  parameter —  Lotus  transversum,  the  same  with  the 
transverse  axis.    See  Come  Suctions. 

I M  'I)  A  SUM.  (Supposed  to  be  derived  from  Lat. 
Uui,  praise. )  Different  preparations  of  opium  have  been 
to  termed :  the  tinctures  used  formerly  to  be  called  liquid 
smuismmm. 

LAUDICOENI  (Lat.),  among  the  Romans,  were 
persons  who  (like  the  modern  claqueurs  In  France,  or  the 
fHiffen  in  England  at  auctions)  attended  the  pcrform- 
Uin  of  plays  and  the  delivery  of  orations,  in  order  to 
raise  or  to  join  in  the  acclamation.  The  derivation  of 
the  word  would  indicate  that  an  entertainment  was  the 
chief,  if  not  the  oidy  reward,  which  they  obtained  for  their 
services. 

LAUDS.  (Lat.  laudes,  praises.)  In  the  Roman  Ca- 
tholic Church,  the  prayers  formerly  used  at  daybreak, 
between  those  of  "  matins"  and  "  prime."  In  later  times 
thrv  have  become  generally  confounded  with  **  matins." 

LAL'MONITE.  A  variety  of  xeolite,  named  in  honour 
(4  its  discoverer,  Gillet-Lauraont.  It  crumbles  when 
to  air  in  consequence  or  loss  of  water.  It  is  a 
»f  alumina  and  lime  with  16  per  cent,  of  water. 
LAUNCH.  The  putting  of  a  new  vessel  Into  the 
water.  When  the  vessel  is  to  be  launched,  a  frame  called 
rradU  is  built  under  her,  thus :  —  At  about  one  third  of  the 
extreme  half  breadth  arc  laid,  on  each  side  of  the  keel 
.  ■  ',  i  ir.il).  1  to  it.  |0M  plMM  Of  tiiiil"  r.  lorn  ,\,t-.  .i»  it 
were,  two  keels  under  the  principal  portion  of  the  vessel, 
fa  these  are  placed  vertical  timbers  meeting  the  ship's 
bottom,  and  maintained  from  slipping  outwards  by  a  strong 
pUnk  or  ribband.  This  apparatus,  which  is  the  cradle,  rests 
(4  each  side  upon  a  platform  sloping  to  the  water  ;  these 
platforms  are  called  Ike  ways,  and  are  greased.  The  blocks 
*o  which  the  keel  was  laid  being  removed  with  the  shores, 
tlx  vessel  rests  on  the  cradle  which  is  kept  from  sliding 
down  by  a  small  piece  or  bar  of  wood  fixed  to  it  lying 
r.<arly  horizontal,  abutting  against  a  place  in  the  ways 
*ail»-»l  the  dog  thore,  which  being  struck  downwards 
talis,  and  the  vessel  slides  down  into  the  water.  When 
aSuat,  she  is  rolled  from  side  to  side  by  the  peisons  on 
!"'*ni  to  disengage  the  cradle. 

L*t  n<  H .  A  wide  and  flat  boat,  the  largest  carried  by 
a  man-of-war. 

I.AURA'CE.E.  (Laurus,  one  of  the  genera.)  A  na- 
tural order  of  arborescent  Exogens,  inhabiting  the  cooler 
parts  of  the  tropics  and  some  temperate  countries.  They 
are  distinguished  from  all  other  incomplete  apetalous 
Fxogms.  excepting  Athcrospcrmaccx.  by  the  peculiar 
dehiscence  of  the  anthers,  which  open  in  consequence  of 
the  face  of  the  valves  rolling  back  ;  and  from  that  order 
by  the  ovules  being  pendulous,  not^erect.    The  species 

of  others,  and  the 
der  in 
that  their 


are  generally 


olive  leaves.  But  it  was  from  some  traditionary  belief 
r.  .p. ,  tin-  i-on.n.ition  ..t  \  n/.l  and  IlnraM  with 
laurel  in  the  Capitol  (of  which,  however,  no  record  is  ex- 
tant) that  the  dignity  of  poet  laureate  was  invented  In 
the  14th  century,  and  conferred  on  Petrarch  at  Rome  by 
the  senator  or  supreme  magistrate  of  the  city.  It  was 
intended  to  confer  the  same  honour  on  Tasso,  who,  how- 
ever, died  on  the  night  before  the  proposed  celebration. 
In  172A  and  177'  it  was  granted  to  two  celebrated  impro- 
visator!, the  Slgnor  Rufetti  and  the  Signora  Morclll, 
better  known  by  the  name  of  Corilla  {see  Impkovisatobi). 
In  most  European  countries  the  sovereign  has  assumed 
the  privilege  of  nominating  a  court  poet  with  various 
titles.  In  1'  ranee  and  Spain  these  have  never  been  termed 
poets  laureate  ;  but  the  imperial  poet,  or  Poet  a  Cesareo, 
in  Germany,  was  invested  with  the  laurel.  This  crown, 
however,  was  customarily  given  at  the  universities  in  the 
middle  ages  to  such  persons  as  took  degrees  In  grammar 
and  rhetoric,  of  which  poetry  formed  a  branch  ;  whence, 
according  to  some  authors,  the  term  Baccalaureatus 
(quod  vide)  has  been  derived.  In  England  traces  of  a 
stipendiary  poet  royal  arc  found  as  early  as  Henry  III., 
and  of  a  poet  laureate  by  that  name  under  Edward  IV. 
Skelton.  under  Hen.  VII.  and  VIII.,  was  created  poet 
laureate  by  the  universities  of  Oxford  and  Cambridge, 
and  appears  to  have  held  the  same  dignity  at  court ;  but 
the  academical  and  court  honour  were  distinct  until  the 
extinction  of  the  university  cu.tom  ;  of  which  Henry 
VIII.  s  reign  exhibits  the  last  instance. 

Royal  poets  laureate  arc  supposed  not  to  have  begun 
to  write  In  Knglish  until  after  the  Reformation.  The 
office  was  made  patent  by  Charles  I.,  and  the  salary  fixed 
at  100/.  annually,  and  a  tierce  of  Spanish  Canary  wine. 
Under  Queen  Anne  It  was  placed  In  the  control  of  the 
lord  chamberlain.  In  the  reign  of  George  HI.  the 
annual  tierce  of  wine  was  commuted  for  an  increase  of 
salary,  and  at  the  clo»e  of  the  same  reign  the  custom  of 
requiring  annual  odes  from  the  lord  chamberlain  was 
discontinued. 

LAUR1NE.  A  fatty  matter  of  an  acrid  taste,  contained 
to  the  amount  of  about  I  per  cent,  in  the  berries  of  the 
common  laurel. 

LA'VA.  The  substance*  which  flow  in  a  melted  state 
from  a  volcano.  They  vary  considerably  iu  texture  and 
composition.  See  Gilology. 

LA  VER.  (Lat.  lavo,  to  wash ;  because  washed  by  the 
waters  of  the  ocean.)  A  species  of  ulva  which  is  eaten 
as  a  delicacy.  , 

LAW.  in  Latin  I«;  derived  from  the  verb  lego,  I 
collect  or  select. 

Law,  collective  and  particular.  —  We  employ  the  term 
"  law  "  to  denote  a  body  of  rules,  or  all  the  rules  applicable 
to  a  given  subject ;  e.  g.  the  Roman  Law,  the  Law  of 
Nature.  Wo  employ  the  term  "  a  law  "  to  denote  an 
individual  rule. 

The  idea  of  law,  In  its  strictest  sense,  comprehends  tho 
notion  of  two  parties  ;  a  superior  imposing  it,  and  an  in- 
obeying  it.  *> 

improperly  or  metaphorically  so  culled.  —  In 
language  it  is  usual  to  apply  the  word  "  law  "  to 
«  principles  or  properties  which  can  only  Iks  thus 
named  by  analogy.  Whenever  certain  causes  InvariaW 
or  generally  produce  like  effects,  this  consequence  of 
.-I],  rt  up.. i!  ,  |,  (H.pul.irh  ti  ru.r.i  ••  .i  law  " 

speak  of  the  law  of  nature  with  reference 
irrational  subjects ;  of  the  law  qf  gravitation,  by  * 
bodies  are  mutually  attracted  to  each  other  ;  of  the 
qf  moticn,  of  the  laws  which  regulate  certain  processes  in 
animal  and  vegetable  economy.  &«*.  In  this  sense,  law* 
have  beeu  defined  to  mean  "  the  necessary  relations  re- 
sulting from  the  nature  of  things."  The  analogy  is  nobly 
expounded  In  a  well-known  passage  of  Hooker's  Eccle- 
siastical Polity,  at  the  end  of  the  first  book. 

Law  defined.  — Lav,  in  its  stricter  sense,  as  applied  to 
the  voluntary  actions  of  man.  comprises  the  notion  of  a 
command  issued  by  a  superior  imposing  an  obligation 
on  a  subject. 

Laws,  Divine  and  Human.  — Laws  are  divided,  accord- 
ing to  the  superior  who  imposes  them,  into  divine  and 
human ;  the  law  of  God,  and  the  law  of  man. 

Divine  Law.  —  The  Author  of  our  being  has  declared 
his  will  to  mankind  at  various  times,  through  the  instru- 
mentality of  inspired  prophets  and  teachers.  There  are 
also  certain  rules  of  right  and  wrong  commonly  received, 
which  arc  generally  supposed  to  have  their  origin  in  the 
nature  of  man,  and  to  subsist  independently  of  God's  re- 
vealed will.  Thustheterm  "divine"  law  signifies,  1.  Re- 
vealed law  ;  'i:  Natural  law. 
Revealed  Law  —  God,  as  the  lawgiver  of  tne  Jewish 
dictated  to  Moses  a  code  of  laws  for  tliat  people, 
both  a  confirmation  of  such  laws  a*  ate 
Tt 
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LAW. 


commonly  considered  natural  by  specific  sanction*,  and 
alio  various  minute  ceremonial  and  social  observances. 
Thus  the  Jewish  law  is  commonly  said  to  consist  of, 
1.  The  moral  law  ;  2.  The  ceremonial  law  ;  3.  The  civil 
or  political  law. 

Law  of  Christianity.  —  The  second  branch  of  revealed 
law  is  that  which  is  declared  to  us  in  the  New  Testa - 


and  those  which  pre- 


Law  of  Nature —  The  law  of  nature,  however  exten- 
sive in  its  philosophical  meaning,  is  much  more  confined 
in  that  sense  in  which  alone  it  is  within  the  province  of 
jurisprudence.  Regarding  it  as  merely  applicable  to  the 
relative  duties  of  men  in  a  community,  it  is  sufficient  for 
practical  purposes  to  observe,  with  Grotius,  that  its  first 
principle  is  the  sociability  of  man  ;  and.  consequently, 
that  the  conservation  of  society  in  its  actual  state,  whether 
from  the  motive  of  mutual  distrust,  as  Hobbes  maintained, 
or  from  innate  benevolence,  as  his  adversaries  contended, 
is  the  duty  which  it  imposes  on  every  one. 

Let  us  suppose,  therefore,  that  in  a  community  such  as 
our  own  there  could  occur  at  once  a  suspension  of  all 
civil  positive  law  ;  and  that,  at  the  same  time,  the  sanc- 
tions of  God's  revealed  law  could  be  withdrawn.  Men 
would  thus  bo  restored  to  a  state  of  natural  liberty.  The 
natural  law  is  that  code  of  duties  which  would  then  take 
the  place  of  alt  other  legislation.  Every  act  tending  to 
injure  our  neighbour  In  person  and  property,  every  act  in 
any  way  tending  to  disturb  or  impair  the  frame  of  society, 
would  then  be  prohibited  by  natural  law,  as  it  now  is 
prohibited  by  laws  human  and  divine.  Undoubtedly  the 
natural  law,  in  the  sense  in  which  it  is  commonly  used, 
comprehends  a  far  wider  range  of  objects.  The  duties  of 
personal  holiness,  the  relative  duties  of  the  members  of  a 
family,  the  duties  of  active  benevolence ;  all  these  are  dic- 
tated to  us  by  conscience,  as  much  as  abstinence  from 
positive  injustice.  But  the  province  of  jurisprudence  is 
too  limited  to  admit  of  the  consideration  of  these  higher 
parts  of  morality- ;  it  Is  with  political  society  only  that 
she  is  concerned. 

Law  of  Nation* — The  principle  of  natural  law  between 
individuals  in  a  community  would  thus  be  the  maintenance 
or  the  status  quo.  or  actual  condition  of  things,  and  the 
insuring  to  every  one  the  continuance  of  all  his  posses- 
sions. This,  therefore,  is  the  elementary  dogma  of  that  only 
branch  of  natural  law  which  can  be  said  to  exist  as  a  de- 
finite rule  of  conduct ;  namely,  the  law  of  nations.  Na- 
tions are  in  a  state  of  natural  liberty  with  reference  to 
other  nations.  For,  since  they  have  no  earthly  superior 
to  establish  rules  for  them,  and  since  the  decrees  of  Chris- 
tianity, addressed  as  they  are  directly  to  individuals,  have 
been  generally  discarded  in  the  practice  of  collective 
bodies,  the  only  maxims  which  govern  their  intercourse 
are  certain  conventional  arrangements,  the  object  of  which 
is  the  maintenance  of  the  existing  society  and  Intercourse 
between  the  subjects  of  distinct  sovereign  states.  All  the 
rides  of  national  law  have  this  for  their  ultimate  end. 
The  natural  law  of  men,  to  use  the  phrase  of  Hobbes, 
teaches  the  absolute  duties  subsisting  between  men  and 
men  ;  the  natural  law  of  nations,  those  subsisting  between 
men  in  societies:  or  (in  a  compendious  definition),  na- 
tional law  is  the  law  of  nature  applied  to  Independent 
states  as  if  they  were  individuals. 

The  law  of  nations,  according  to  the  comprehensive 
arrangement  of  Mackintosh,  comprises  "the  principles 
of  national  independence,  the  intercourse  of  nations  in 
peace,  the  privileges  of  ambassador*  and  Inferior  minis- 
ters, the  commerce  of  private  subjects,  the  grounds  of 
Just  war.  the  mutual  duties  of  belligerent  and  neutral 
powers,  the  limits  of  lawful  hostility,  the  rights  of 
quest,  the  faith  to  be  observed  in  warfare,  the  force 


armistice,  of  safe  conducts  and  of  passports,  the  nature 
and  obligation  of  alliances,  the  means  of  negotiation,  the 
authority  and  interpretation  of  treaties  of  peace." 

But  the  law  of  nations,  in  its  practical  sense,  widely 
differs  from  this  extensive  and  philosophical  compendium 
of  international  duties.  Many  of  the  maxims  which  re- 
late to  the  subjects  here  enumerated  belong  rather  to  the 
the  higher  province  of  morality  than  to  that  of  jurispru- 
dence. The  only  punishment  of  which  the  sanction  can 
be  applied  In  this  species  of  law  is  the  hostility  of  other 
states  towards  that  which  violates  it.  Whoever,  there- 
fore, is  powerful  enough,  whether  from  his  own  strength 
or  from  position  and  alliances,  to  defy  such  punishment, 
is,  in  a  certain  sense,  above  the  law.  Hence,  although 
the  law  of  nations,  considered  as  a  branch  of  that  of  nature, 
would  lay  down  absolute  rules  of  conduct  in  the  highest 
as  well  as  the  lowest  matters  of  policy  within  its  reach, 
it  may  safely  be  said  that  the  law  of  nations  as  a  body  ot 
recognised  right  extends  only  to  a  portion,  and  that  the 
least  important,  of  these  matters.  The  only  maxims 
which  can  be  said  to  subsist  as  laws  are  those  which  are 
never  or  rarely  violated  by  European  states  ;  because  the 
inconvenience  of  their  general  neglect  would  overbalance 
the  particular  Inconvenience  of  adhering  to  them  in  a 
given  instance.  Thus  all  will  acknowledge  that  there  Is 
a  wide  difference.  In  point  of 
en  the 
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severity  towards  the  conquer* 
scribe  the  privileges  of 
of  peaceful  aliens. 

The  subjects  to  which  national  law  is  most  strictly  con- 
fined are  customary  rules  respected  by  the  mutual  con- 
sent  of  nations,  rarely  infringed  by  the  voluntary  act  of  a 
sovereign  power,  and  of  which  the  infringement  Is  ■ 
sldered  to  require  satisfaction  and  reparation. 

It  is  to  be  observed,  that  although  several  of  the  i 
of  national  law  (such,  for  example,  as  the  sanctity  of  I 
persons  of  ambassadors)  are  usually  held  binding  In  f 
actions  with  all  nations  of  the  globe,  yet  the  great  bulk 
of  Its  rules  are  only  recognised  and  ot 
Christian  states  of  I 
with  i 

National  law  (from  its 
a  sovereign  legislator  as  to  Its  details) 
more  properly  termed  the  custom  than 
tions. 

The  reduction  of  the  law  of  nations  to  a  system  was 
first  made  by  Grotius,  in  a  work  which,  as  Sir  J.  Mack- 
intosh has  well  observed,  though  we  now  indeed  justly 
deem  it  imperfect,  is  perhaps  the  most  complete  that 
the  world  has  yet  owed,  at  so  early  a  stage  in  the  pro- 
gress of  any  science,  to  the  genius  and  learning  of  one 
man.  To  him  succeeded  Puffendorf ;  who,  avoiding  the 
inconvenient  and  unscientific  method  of  Grotius,  has,  to 
use  the  words  of  the  statesman  already  quoted,  without 
the  genius  of  his  master,  and  with  very  inferior  learning, 
yet  treated  the  subject  with  sound  sense,  with  clear  me- 
thod, with  extensive  and  accurate  knowledge,  and  with 
a  copiousness  of  a  detail  sometimes  indeed  tedious,  but 
always  instructive  and  satisfactory.  But,  in  addition  to 
the  works  of  these  illustrious  authors,  the  rules  of  na- 
tional law  are  to  be  found,  first,  in  the  treatises  of  several 
other  authors,  who  are  usually  regarded  as  authorities  ;  of 
whom  Bynkerschoek  (Opera  Omnia,  fol.  Lug.  Bat.  1767  ; 
Engl.  Trans.,  fol.  1749),  Vat  tel.  Wicquefort.  Ruther- 
forth  (Institutes,  1779).  Von  Martens,  and  others,  may 
be  cited:  secondly,  in  the  treaties  which  have  been  at 
different  times  concluded  between  European  states  ;  es- 
pecially those  of  Westphalia,  1C48;  Utrecht.  1713: 
L-Chapellc.  174  S  ;  Paris.  1763;  and  Vienna,  1814. 
pretty  complete  summary  of  the  bibliography  of  this 
subject  will  be  found  in  the  introductory  chapter  of  Mr. 
Manning's  work  on  the  Law  of  Nations  (IK39).  (See 
also  Dr.  Wheaton,  on  International  Law,  3  vols.  6vo. 
Lond.  1R36.) 

The  language  of  conventions  and  treaties  has  frequently 
given  occasion  to  disputes.  Subsequently  to  the  revival 
of  letters,  and  until  the  peace  of  Nimeguen  (1679).  the 
state  language  ordinarily  used  was  the  Latin  ;  but  since 
that  period  it  has  chiefly  given  way  to  the  French,  which 
is  now  commonly  used  between  nations 
ferent  languages  in  their  public  acts. 

Law,  Positive  or  Municipal.  —  This  is  the  terra  usually 
employed  to  distinguish  law.  In  its  ordinary  sense  (the 
expression  of  the  will  of  the  supreme  power  in  a  state), 
from  all  the  other  species  of  law  (improperly  so  called l 
with  which  we  have  hitherto  been  occupied.  It  is  called 
positive  law,  because  established  in  tne  form  of  direct 
and  defiuite  Injunctions  ;  municipal,  from  the  Latin  tnu- 
niciphtm,  a  town  possessed  of  privileges  and  local  lams. 

Positive  law  is  "  a  rule  of  civil  conduct  prescribed  by 
the  supreme  power  in  a  state."  Black  stone  adds.  "  com- 
manding what  is  right,  and  prohibiting  what  is  wrong." 
But  as  it  is  clear  that  the  right  commanded  and  the  wrong 
prohibited  acquire  the  character  of  right  and  wrong 
only  from  being  «i  commanded  and  prohibited,  the  lat- 
ter half  of  the  definition  is  evidently  comprehei  " 
the  first.  A  regulation  or  body  of  regulations, 
adhered  to  by  men  in  their  dealings  with  each  other,  but 
not  commanded  by  the  civil  power  nor  enforced  by  law- 
ful punishment,  is  properly  called  a  custom  ;  but  when 
sucn  regulations,  whether  set  by  men  to  each  other  on 
a  footing  of  equality,  or  by  subordinate  bodies  within  the 
state  to  individuals,  can  be  enforced  by  lawful  punish- 
ment, the  sovereign  power  allowing  such  punishment, 
the  sovereign  power  thereby  adopts  the  regulations,  and 
they  In-come  laws  in  the  strictest  sense  of  the  word. 

A  law  is  also  defined,  "a  command  of  a  political  su- 
perior obliging  the  subject  to  a  particular  course  of  con. 
duct."  This  definition  comprehends  most  of  the  civil 
institutions  with  which  jurisprudence  is  concerned;  but 
it  appears  to  exclude  some  which  are  nevertheless  within 
the  province  of  that  science.    For  example, — 

1.  Many  laws  are  enacted  to  explain  former  laws,  and 
also  to  repeal  former  laws.  Neither  of  these  can  be  said, 
in  strictness,  to  answer  the  definition  of  law  which  de- 
scribes It  as  a  command,  unless  we  consider  them  as 
re-enacting  former  commands.  2. The  Roman  jurists 
piled  the  term  •'  laws  of  imperfect  obligation  "  to 
enactments  of  their  law  prescribing  particular 
but  without  any  penalty  being  expressed  in  the  _ 
their  violation.  These  were  not  commands,  not 
and  could  not  be  said 
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If  a  statute  enjoins  or  pro- 
j  an?  express  penalty,  the 
that  a  violation  of  the  statute 
as  the  subject  matter  of  jurispni- 
Is  that  which  obliges  the  subject  to  a  particular 
of  conduct  by  general  rules  of  action.    This  cx- 
etndes  — 

1 .  Laws  made  to  permit  or  restrain  the  acts  of  specified 
Individuals.  Such  were  called  by  the  Romans  pririlegia, 
or.  under  the  emperors,  private  rescripts  ;  in  our  law, 
private  acts  of  parliament.  The  sovereign  body  in  the 
Kate,  having  the  power  to  repeal  and  modify  Its  own 
enactments,  can  by  an  expression  of  its  will  exempt  par- 
ticular persons  from  its  own  injunctions,  or  ran  impose 
new  duties  on  particular  persons.  Such  decrees  have  all 
the  force  of  law  ;  but  they  do  not  form  a  part  of  the 
general  law  of  the  country. 

2.  Laws  made  to  suit  a  particular  emergency,  occa- 
tiooal  or  particular  commands,  which  arc  distinguished 
from  iteneral  laws  by  their  tkorter  duration.  To  exem- 
plify this  difference.  It  has  been  said  that  should  a  sove- 
reign command  all  hi*  subjects  to  wear  black  as  their 
ordinary  dress,  such  a  command  would  be  a  law ;  but 
toould  V  order  a^jrenc^ral  mourning  for  a  stated  time. 

Every  rommanfeirafty  a  political  superior  is  a  law 
to  point  of  force ;  but  it  is  necessary  to  establish  some 
:  .  ••.  r,  !«  fk. .  n  .m  .  .i.'.,,,nl  .ni.l  ilvtuT.il  M.mm.-iti,!., 
as  otherwise  every  direction  of  a  public  officer,  every  in- 
cidental command  of  a  military  superior  must  be  con- 
sidered as  a  law.  An  act  to  suspend  the  collection  of  a 
duty  for  a  given  time,  an  order  in  council  to  admit  bonded 
goods  or  to  Issue  any  temporary  regulations  respecting 
trsde  and  commerce,  royal  proclamation*  ;  all  these  arc 
familiar  instances  of  the  species  of  occasional  or  particular 
command*. 

Municipal  law  is  commonly  divided  into  two  branches ; 
that  which  concerns  the  public  duties  of  individuals  with 
reference  to  the  state,  and  that  which  concerns  the  pri- 
vate relations  of  individuals  towards  each  other.  The 
division  between  these  branches  is  not  in  all  systems  the 
tame.  I'ndcr  the  old  Germanic  Institutions,  for  example, 
most  crimes  were  considered  as  civil  injuries  only. 

Laws,  strictly  so  called,  and  forming  the  bodv  of  public 
right  in  each  separate  state,  are  to  be  found  either  in 
codes  sanctioned  by  the  authority  of  the  state ;  or  in  de- 
crees Usued  and  made  public  by  such  authority;  or, 
finally,  in  certain  unwritten  customs,  to  which  that  au- 
thority, by  sanctiouing  them,  has  given  the  force  of  law. 

The  code  of  law,  under  all  Mohammedan  governments, 
is  to  be  found  wholly  or  in  part  in  the  Koran,  which  to 
Mohammedans  bears  the  character  both  of  revealed  and 
civil  law.  Those  of  the  Hindoos  and  many  other  nations 
have  likewise  tba-  authority  of  an  imaginary  religious 
sanction. 

In  Western  Europe  the  laws  in  force  in  most  of  Its 
countries,  although  modified  and  republished  by  their 
several  legislatures,  are  in  great  measure  founded  on 
what  is  termed  the  Homan  law.  This  body  of  law  is 
principally  declared  in  the  Pandects,  Code,  and  Institutes 
of  the  Emperor  Justinian  ;  but  these  contain  only  a  digest 
of  a  small  portion  of  the  laws  which  prevailed  in  the  an- 
cient Roman  empire. 

The  Roman  Law.—"  Inasmuch,"  to  use  the  words  of 
our  own  learned  judge  Lord  Holt,  "  as  the  laws  of  all 
uaiions  are  doubtless  raised  out  of  the  civil  law,  as  all 
governments  are  sprung  from  the  ruins  of  the  Roman 
empire,  it  must  be  owned  that  the  principles  of  our  law 
are  borrowed  from  the  civil  law,  therefore  grounded  upon 
the  same  reason  in  many  things."— The  manner  in  which 
the  Roman  law  has  been  introduced  into  the  jurisprudence 
of  modern  Europe  may  be  said  to  have  been  twofold :  first, 
through  the  prevalence  of  Roman  usages,  derived  from 
;  times  of  the  empire,  among  the  popul.it ion  of  various 
that^part  ofU  which  was  collected  iu 

from  the  Code*  of  Theodoslu*! 
and  from  the  works  of  Justinian,  and  introduced  it.  as  far 
at  their  authority  extended,  into  such  branches  of  justice 
as  they  wore  permitted  to  administer,  and  especially  into 
their  canon  law,  which  the  various  princes  of  Europe 
permitted  to  be  binding,  to  a  different  extent  in  different 
countries,  upon  their  lay  as  well  as  clerical  subjects. 
Thus  the  Roman  law  is  in  one  sense  the  oldest  and  fun- 
damental part  of  public  right  in  many  countries  ;  in  ano- 
!'..-•  o-tiM-.  it  1*  a  o.irip.u  a  :\ (  !y  rc<  ent  importation,  al- 
tering the  character  of  their  respective  legislations.  The 
Roman  law  comprises  what  are  termed  the  Institutes, 
Pandects,  Code,  and  .Vorc7/<r.  (Sec  these  terms.)  These 
have  been  collected  and  separately  published,  under  the 
titl«  of  Corpus  Juris  drill's  ;  the  best  editions  being 
those  of  Amsterdam  (Hvo.  loot)  for  the  text,  and  of  Go» 
ttiofrod  (folio,  Paris  16**)  for  the  text  and  notes  The 
most  elaborate  modem  work  on  the  history  of  the  Ro- 
man law  Is  that  of  Savigny. 
It  would  be  Impossible,  within  our.  limit*,  to  give  the 
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notice  on  a  subject 
.'ssarily  received  such 
abundant  attention  and  illustration  ;  and  English  trea- 
tise writers  on  the  civil  law  are  few,  and  of  no  great  value, 
that  law  having  only  existed  among  ourselves,  as  we  have 
seen,  in  certain  limited  departments. 

Civil  Law  in  England. —  In  England,  while  in  the  way 
of  ancient  custom  there  are  fewer  vestiges  of  the  civil 
law  than  in  any  other  of  the  provinces  of  ancient  Home, 
yet  in  the  way  of  ecclesiastical  jurisdiction  it  has  bceu 
wider  spread  and  continued  longer  hi  force  than  nlmfHt 
any  where  else. 

Although  Britain  was  a  highly  civilli ed  province  pos- 
sessing 110  cities  and  towns  In  the  timo  or  the  Romans, 
yet  the  numbers  and  violence  of  her  invaders,  especially 
the  Saxons  and  the  Danes,  appear  to  have  extinguished 
almost  every  relic  of  her  provincial  customs  and  Juris- 
prudence. It  is  chiefly,  therefore,  to  the  clerg) 
are  to  look  for  the  prevalence  of  the  civil  law  In 
and  it  has  been  introduced  by  them  In  several  ways. 

1.  At  the  Norman  invasion  a  considerable  accession  to 
the  numbers  and  influence  of  the  spiritual  body  in  Eng- 
land took  place.  A  century  afterwards  the  discovery  of 
the  Pandects  rendered  the  study  of  jurisprudence  fami- 
liar chiefly  among  that  body,  who  monopolixed  most  of 
the  learning  and  intelligence  of  the  age.  They  Intro- 
duced it  into  England  ;  and,  as  the  rude  and  simple  jus- 
tice of  the  Saxons  was  inadequate  to  meet  the  wants  of 
the  people,  most  of  the  early  lawyers,  who  were  them- 
selves chiefly  ecclesiastics,  sought  in  the  pages  of  their 
favourite  works  for  principles  to  supply  the  defects  as 
they  arose.  Hence,  in  the  works  of  Hracton,  Brltton, 
and  Kleta  (written  expressly  on  the  common  law  of  Eng- 
land, that  Is,  the  customary  law  of  the  Saxons  modified 
by  extensive  introduction  of  Norman  usages),  we  find 
constant  reference  not  only  iu  spirit  but  in  words  to  tho 
civil.  The  time  during  which  the  study  of  this  latter 
was  most  in  vogue  among  English  lawyers  appears  to 
have  been  between  the  reigns  of  Stephen  and  Edward  HI. 
During  the  greater  part  of  that  period  a  constant  strug- 
gle was  carried  on  between  the  ecclesiastical  lawyers, 
supported  in  many  canes  by  the  crown,  and  the  popular 
party  in  favour  of  the  old  customary  right,  which  was 
defetided  by  the  temporal  nobility.  The  final  victory  of 
the  common  law,  and  Its  establishment  as  the  rule  of  the 
land,  except  In  particular  cases,  may  be  dated  from  the 
reign  of  Edward  I. 

2.  The  jurisdiction  of  the  lord  chancellor  of  England 
is  a  subject  considered  elsewhere.  (S«  Chancery.)  It 
is  sufficient  here  to  observe,  that  as  most  of  the  chancel- 
lors under  the  Plantagenet  kings  were  ecclesiastics,  and 
as  the  matters  entrusted  to  their  decision  were  such  as 
the  rules  of  the  common  law  did  not  apply  to,  they  gene- 
rally searched  for  precedents  in  that  of  Rome  ;  w  hich  has 
hence  been  largely  imported  into  one  great  branch  of 
modern  English  law,  namely.  Equity. 

3.  In  some  particular  matters  the  rules  of  the  civil  law 
have  always  been  allowed  by  custom  to  prevail  in  Eng- 
land. These  are,  such  as  were  taken  cognizance  of  by 
the  courts  of  honour  and  chivalry,  now  fallen  into  disuse  ; 
In  the  High  Court  of  Admiralty  {see  Admiralty)  ;  and  in 
the  courts  of  the  two  Universities,  which  originally  were 
ecclesiastical  bodies. 

4.  The  chief  influence  of  the  civil  law  in  England  hat 
been  through  the  canon  law,  which  was  founded  upon  it. 

Jmw,  Canon.  —  The  rules  which  were  framed  by  the 
Christian  church  for  its  own  spiritual  polity  may  be 
supposed  to  have  had  their  origin  in  the  very  earliest 
periods  of  Christianity  itself ;  but  all  the  authority  and 
force  which  they  possessed  could  arl»e  only  from  the 
mutual  consent  of  the  faithful  to  be  bound  by  them,  un- 
til the  establishment  of  Christianity  as  a  state  religion 
entirely  altered  the  character  of  its  spiritual  constitution. 
The  temporal  jurisdiction  which  was  then  too  liberally 
conceded  to  the  bislmps^nogcther  with  the  legal  forco 
given  by  several  emperors,  Justinian  iu  particular,  to  the 
canons  of  councils,  gradually  called  into  existence  a  new 
and  Independent  body  of  legislation. 

When  the  Western  Empire  had  been  overthrown,  the 
authority  of  the  pope*,  as  temporal  governors,  was  by 
degrees  confirmed  in  the  city  of  Rome  and  the  adjacent 
country.  At  the  same  lime  the  power  of  the  ecclesiastical 
body  was  Increased  and  extended  in  other  countries  ;  and 
the  reverence  attached  to  their  authority  gave  to  the 
spiritual  censures  with  which  they  vinlted  particular 
offences  a  greater  force  than  to  the  kanctions  of  the  na- 
tional law .  Thus,  besides  matters  of  church  government, 
which  were  at  first  the  particular  subject  of  the  pontifi- 
cal law,  it  comprehended  within  its  purview  numerous 
and  Important  branches  of  the  civil  law  of  |>ersons  and 
property 

Aliout  the  year  1150.  the  various  edicts  then  in  force  of 
the  several  popes,  together  with  the  canons  of  councils, 
and  the  authoritative  declarations  of  fathers  and  doc- 
tors of  the  church,  were  collected  together  by  the  Monk 
Gratian,  and  reduced  Into  a  volume  called  the  Dec  return, 
and  considered  as  the  earliest  authority  in  canon  law. 
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In  the  next  century,  Pope  Gregory  IX.  published  five 
hook*  of  Decretal*,  collected  from  the  Decretal  Epistle* 
of  the  Pope* :  to  which  Boniface  V  III.  added  a  sixth  hook, 
"  i  tame  century.  To  the*e  were  added, 


at  subsequent  period*,  the  Clementine  Constitution*,  a 
seventh  Book  of  Decretal*,  ami  a  Book  of  Institute*.  The 


the  title  of  Corpus  Juris 


whole  of  these 
by  Gregory  XIII.  In 
Canonici. 

In  matters  of  evidence,  and  as  far  as  practicable  in  the 
forms  of  proceedlug,  the  compilers  of  the  canon  law 
founded  their  system  upon  that  of  Rome,  with  which  they 
were  best  acquainted.  In  all  such  matters  of  civil  juris* 
diction  a*  their  legislation  embraced,  they  likewise  as- 
sumed it  as  the  basis  of  their  structure.  By  the  practice 
of  all  ecclesiastical  courts  the  civil  law  is  allowed  to  come 
in  aid  of  and  to  supply  the  canon  law,  in  all  such  cases 
as  Are  there  omitted.  The  subjects  of  the  canon  law 
were,  I.  The  hierarchy  and  government  of  the  church  ; 
2.  All  things  relating  to  pious  use*;  3.The  wills  of  defuncts, 
the  guardianship  of  orphans,  and  matters  of  marriage  and 
divorce.  But  it  was  by  no  means  permanently  received, 
in  most  European  countries,  to  its  full  extent.  Its  juris- 
diction only  subsisted  by  the  toleration  of  princes  ;  and 
therefore  varied,  according  as  the  superstition  or  piety  of 
these  sovereigns,  or  their  jealousy  of  ecclesiastical  usurp- 
ation, alternately  predominated.  But.  upon  the  whole, 
its  authority  became  so  deeply  rooted,  that  even  in  coun- 
tries which  have  rejected  in  later  times  the  authority  of 
the  pope  its  rules  are  still  referred  to,  not  merely  in 
matters  relating  to  church  benefices,  but  also  in  some 
cases  of  purely  civil  jurisdiction. 

Nevertheless,  although  In  early  times  its  authority  was 
asserted  by  the  popes  on  the  ground  of  their  temporal  su- 
periority over  all  earthly  sovereigns,  its  force  In  every 
country  must  now  be  said  to  depend  upon  the  will  of  the 
state,  which  gives  the  force  of  law  to  its  provisions. 

It  1*  supposed  that  the  decrees  and  canons  of  the  church 
of  Rome  were  adopted  in  this  country  so  early  a*  a.  u.  605, 
shortly  after  the  introduction  of  Christianity  among  the 
Saxons  ;  but  they  were  not  fully  recognised  by  the  state 
until  after  the  Norman  conquest.  The  bishops,  who  had 
in  Saxon  times  sate  with  the  sheriffs  and  landed  pro- 
prietors In  the  county  courts,  then  withdrew  from  parti-  | 
cipation  with  the  execution  in  civil  government.  From 
that  period  the  power  of  the  bishop*  made  rapid  strides, 
insomuch  that  they  have  succeeded  in  retaining  many 
branches  of  jurisdiction  of  which  in  other  countries  the  I 
temporal  power  ha*  deprived  them.  In  addition  to  the  1 
general  canon  law,  we  nave  in  England  a  particular  pro- 
vincial law  —  the  constitutions  ot  the  papal  legates  and 
councils  of  this  country  In  1237  and  I2GD;  and  a  farther 
body  of  constitutions,  framed  in  provincial  synods  under 
the  authority  of  successive  archbishops  of  Canterbury, 
from  Stephen  Langton  in  1222  to  Archbishop  Chichele 
in  1414,  and  adopted  subsequently  by  the  province  of 
York.  These  constitutions  have  been  illustrated  by  the 
commentaries  of  distinguished  ecclesiastics,  and  princi- 
pally those  of  Lyndwood,  who  flourished  in  the  reigns  of 
Henry  V.  and  VI.  The  canons  of  the  Protestant  church 
passed  in  the  Convocation  of  a.  d.  I6<0,  although  ratified 
by  King  James  I.  for  himself  and  his  successors,  yet  do 
not  (as  Lord  Mansfield  finally  decided)  bind  the  laity, 
except  so  far  a*  they  declare  the  older  provisions  of  the 
law.    The  most  standard  work  on  English  Ecclesiastical 


I -aw  is  Gibson's  Codes  Juris  Anglicani.  The  best  guides 
for  the  student  are  the  treatise  of  Dr.  Burn,  and  the 


one  of  Mr.  Rogers  ( I  MO). 
Law  *d~  England,  Common  Imw.—  Thl*  expression  is 
tiled  in  two  different  senses,  according  to  the  subject 
under  consideration.  We  speak  of  the  common  law  in 
contradistinction  to  the  civil  law,  or  to  equity;  meaning 
a  certain  portion  of  our  law*  relating  to  a  definite  subject 
matter,  and  administered  In  courts  following  particular 
rules  of  evidence  and  modes  Deprocedure.  \\  e  alto,  by 
the  common  law,  sometimes  mean  the  unwritten  or  an- 
cient customary  law :  in  this  sense  it  is  opposed  to  the 
statute  law,  which  is  of  positive  enactment. 

The  constitution  and  law*  of  our  Anglo-Saxon  ances- 
tors have  been  the  subject  of  Innumerable  theories  and 
contradictory  systems,  since  the  ingenuity  of  modern 
times  has  been  applied  to  their  Investigation  ;  but  all  the 
efforts  of  the  learned  have  gone  no  farther  than  to  esta- 
blish the  existence  of  a  few  principles  and  customs  com- 
mon, for  the  most  part,  to  the  Germanic  tribes  in  general. 
The  leaders  of  the  Saxons  emulated  each  other  in  as- 
turning  the  kingly  dignity  In  every  district  of  the  island, 
and  endeavoured,  as  tar  as  the  independent  spirit  of  their 
followers  would  allow,  to  adopt  the  imperial  style  and 
legislative  powers  which  the  British  kings  had  derived 
from  the  provincial  tyrants  of  the  empire,  and  these  from 
the  Cspsars.  The  vanquished  population  lost  Its  language 
and  rights,  and  became  bond  to  the  invaders.  ThcsV  di- 
vided the  land  among  them  a*  partitioned  equal  In  rights, 

"  or  granted  benefices  to  their 
>  arose  the  principles  or  feudality. 

field  .between 


the  several  clans  of  SaXOM  who  had  usurped  h«  r  domi- 
nion :  Men  ia.  Wessex,  and  Northumberland  were  divided 
in  law  and  custom  scarce  less  than  in  government ;  and 
when  the  island  had  at  last  fallen  under  the  dominion  of 
a  prevailing  Saxon  dynasty,  the  invasion  of  the  Danes 
again  mixed  and  adulterated  her  blood  and  her  institu- 
tions.   Edward  the  Confessor  reduced  the  customs  of 

ic  form  of  Rax  00 
polity.  The  king  was  guided  and  controlled  in  his  de- 
liberations by  the  witan,  or  chief  men.  assembled  in  the 
gemote,  or  meeting  ;  but  their  relative  power  and  that  of 
toe  sovereign  varied  according  to  the  strength  or  weak- 
ness of  the  latter.  The  body  of  landholders  held  their 
lands  by  an  independent  tenure,  which  rustom  rather  than 
law  had  rendered  hereditary  ;  but  there  were  many  w  ho 
held  benefices  or  enjoyed  land  under  personal  grants  from 
the  king,  or  from  the  great  earls,  who  had  succeeded  the 
aldermen  of  the  early  Saxon  times,  or  from  the  thanes  or 
inferior  nobility.  Great  part  of  the  land  was  cultivated 
lu  common  by  the  people  of  hamlets  and  tythlngs.  Jus- 
tice was  administered  in  the  county  courts,  where  the 
good  men  or  land  owners  assembled,  and  the  bishop  and 
sheriff  presided.  Questions  of  property  were  decided  by 
ordeal,  or  by  a  tribunal  of  sworn  witnesses.  In  criminal 
as  well  as  civil  cases  the  defendant  sometime*  freed  him- 
self by  the  oath  of  compurgators,  or  wager  of  law,  as  it 
was  called  when  adopted  by  the  Normans.  The  inhabit- 
ants of  every  district  acre  mutual  guarantees,  by  the 
custom  of  frankpledge,  which  was  founded  on  two  prin- 
ciples: the  one,  the  liability  of  the  lord  or  superior  for 
the  appearance  of  his  vassals ;  the  other,  the  collective 
responsibility  of  the  tythlng,  or  hundred,  for  all  its 
vidua!  members :  which  was  not  prevalent  in  all  F 
and  entirely  unknown  in  the  northern  shires. 

By  the  Norman  conquest,  and  the  division  of  the  better 

Fn  chief  of  the  crown,  the  feudal  system  of  law,  as  re- 
garded land  and  its  Incidents,  was  early  introduced  into 
the  country.  Other  portions  of  Norman  jurisprudence 
were  imported  at  a  later  period,  through  the  medium  of 
the  king  s  courts ;  which,  being  at  first  confined  In  juris- 
diction to  the  domains  of  the  crown,  gradually  supplanted 
the  old  Saxon  courts,  although  these  long  continued  to 
be  governed  by  their  national  law. 

'1  he  three  great  institutions  in  which  English  law  differs 
from  that  of  other  countries — the  parliament ;  the  system 
of  tenures  and  their  Incidents,  on  which  the  law  of  real 
property  is  founded ;  and  the  trial  by  jury — may  perhaps 
tie  said  to  have  been  founded  on  Norman  jurisprudence, 
but  to  have  become  prevalent  through  their  analogy  to 
Saxon  institutions.   See  Parlumrvt. 

The  first  consequence  of  the  invasion  of  the  Normans 
was,  that  diffe  rent  modes  of  trial  were  prevalent,  accord- 
ing to  the  nation  to  which  the  contending  parties  be- 
longed. Compurgation,  or  "  wagor  of  law,  '  was  the 
common  mode  of  decision  between  Englishmen.  In 
criminal  cases,  it  was  usually  by  the  oath  of  eleven  com- 
purgator* chosen  out  of  an  array  of  fourteen.  In  civil 
suits,  the  amount  of  the  compurgation  required  teems  to 
have  been  regulated  by  the  value  of  the  property  claimed. 
To  this  peculiarly  English  mode  of  trial  was  added  the 
wager  of  battle,  which  is  first  named  In  the  laws  of  the 
Conqueror,  but  which  cither  French  or  English  and 
French  might  use.  Inaucit  q/  witnesses  was  a  Norman 
mode  of  trial  In  civil  case*,  by  which  witnesses  were  sum- 
moned from  the  neighbourhood  In  which  the  quarrel 
arose  to  declare  on  their  oath  the  truth  concerning  the 
matter  in  question.  Finally,  the  ancient  proof  of  ordeal 
subsisted  In  criminal  cases. 

'lids  diversity  in  the  mode*  of  trial  was  accompanied 
by  a  diversity  of  judicature.  The  ancient  county  courts 
received  one  blow  by  the  withdrawal  of  the  bUhops.  who 
ceased  to  preside  in  them,  becoming  chiefly  foreigners,  and 
who  gradually  established,  as  before  shown,  a  separate 
jurisdiction  of  their  own.  A  still  more  important  wound, 
in  Its  consequences,  was  inflicted  by  the  increasing  power 
and  influence  of  the  king's  courts,  at  first  only  confined 
to  cause*  arising  within  the  royal  demesne  ;  in  which  the 
Norman  law  and  modes  of  procedure  weie  adopted,  and 
in  *h'cf|  t,,e  machine  of  our  own  common  law  was  gra- 

centuries. 

Henry  the  Second  is  commonly  regarded  as  the  founder 
of  the  common  law.  His  principal  contribution 
it  consisted  in  his  ordinance  of  tne  grand  assize  ; , 
in  eyre,  or  circuit  justices  of  the  king's  courts,  \ 
pointed  to  try  causes  by  inquest  of  twenty-four  ■ 
at  the  option  of  the  tenant  or  demandant.  If  either  party 
preferred  to  purchase  this  mode  of  trial  instead  01  the 
ordinary  trial  by  battle.  Shortly  after  bis  reign  the 
Fourth  Council  of  I  .ate ran,  by  abolishing  the  ordeal 
(  a.u.  Ill*),  gave  a  new  impulse  to  the  development  of 
the  jury  system.  Criminal  cases  were  now  tried  by  a  jury 
of  witnesses  de  vicineto ;  and  the  process  by  which  these 
witnesses,  both  in  civil  and  criminal  1 
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verted  into  sworn  judges  of  the  fact,  has  never  been 
distinctly  traced  ;  but  the  Intermediate  steps  find  cer- 
tainly all  been  passed  before  the  reign  of  Edward  III.,  poa- 
:.  it  u  lore  the  death  oi  the  tir-t  monarch  <<<  thai  MM 
If  Henry  the  Second  was  the  founder,  Kdward  I.  may 
sirnmt  be  regarded  as  the  completer  of  the  common  law. 
From  hti  time  to  the  present  no  change  hai  taken  place 
In  it i  general  principles :  all  that  subsequent  reforms  have 
rtTii  t«i  has  been  to  accommodate  those  principles  to 
altered  circumstances.  And  long  may  the  spirit  ol  these 
institutions  remain  unchanged  amidst  the  march  nf  Im- 
provement; —holding  together,  as  tliey  now  do,  the 
mightiest  commercial  community  of  the  globe,  with  no 
less  beneficial  authority  than  they  exercised  six  hundred 
Tear*  a  to  over  tlie  barons,  peasant*,  ami  burghers  ol  .1 
itnall  feudal  monarchy  I 

The  system  of  real  property  may  be  said  to  have  been 
fixed  by  the  statute  Quia  F.mvtores,  18  Kdw.  I.  Before 
that  time  we  may  consider  the  lands  of  England  as  having 
been  subject,  in  general,  to  the  unrestricted  feudal  law. 
All  Land  was  held,  mediately  or  immediately,  of  the  king. 
The  two  classes  of  free  proprietors  were  those  who  held 
by  the  military  service  (of  Norman  introduction ), and  those 
who  held  by  the  old  Saxon  custom,  their  property  In  their 
being  retained  by  them,  subject  only  to  a 


or  fealty  to 

a  less  burdensome  tenure.  But  either  of 
tenants  might,  in  his  turn,  create  fresh  tenants 
him,  yielding  the  same  homage  to  him  which  he 
I  to  the  sovereign.  Below  these,  the  only  two 
of  tenants  recognised  by  the  law  were  those  who 
held  of  the  king,  or  mesne  lords,  by  pure  villenage,  or  ab- 
solute and  base  service  ;  and  by  villein  socage,  which  was 
also  a  base  service,  but  restricted  to  certain  specified 
duties.  From  the  tenure  of  pure  villenage  have  sprung 
our  present  copyhold  tenures ;  by  which  certain  land* 
are  held  within  manors  <  which  are  the  old  estates  held 
in  early  times  directly  of  the  king)  by  the  wiil of  the  lord, 
as  it  is  expressed  in  their  grant,  although  by  long  usage 
the  will  of  the  lord  is  merely  nominal,  and  the  obligations 
of  the  tenant  consist  only  In  certain  specified  rents  and 
services. 

The  object  of  the  statute  Quia  F.mptores  was  to  restrain 
the  creation  of  fresh  subordinate  estates,  by  declaring  that 
If  any  one  alienated  his  land  by  sale  or  feoffment  (which 
purported  to  convey  it  in  perpetuity)  the  feoffee  should 
told  the  same,  not  of  the  feoffor,  but  of  the  feoffor's  lord, 
a  mesne  lord  or  the  king  himself.  Hence  all 
rs  must  have  existed  prior  to  the  reign  of  Kdward 
the  First ;  as  it  is  essential  that  there  should  be  iu  them 
tenant*  who  hold  of  the  lord,  and  such  tenancies  could 
not  have  been  created  at  a  later  period. 
When  alienation  of  lands  and  tenements  was  made  in 
the  alienation  was  either  to  the 

property,  descendible  to  his  heirs,  wbe- 
or  female,  subject  only  to  his  homage  to  the 
;  in  other  words,  *  fee-simple;  or  it  was  upon  con- 
dition—  as,  for  instance,  a  grant  to  a  donee,  provided  he 
had  issue  ;  under  which  grant,  If  the  donee  died  without 
itsue.  or  his  issue  came  to  fail,  the  land  would  revert  to 
the  donor.  The  conditional  donees  had  devised,  with  the 
assistance  of  the  king's  judges,  various  ingenious  methods 
of  defeating  these  provisions;  as  by  aliening  as  soon  as 
they  had  issue,  and  then  repurchasing  the  fee-simple. 
It  waa  to  fix  the  law  of  conditional  gifts  that  the  statute 
Dt  Donis,  13  Kdw.  I.,  was  passed;  by  which  such  a  donee 
was  absolutely  prevented  from  aliening  the  tenements. 
Hence  arose  estates  in  fee-tail :  In  other  words,  estates 
granted  to  a  man  and  to  certain  specified  heirs  ;  for  ex- 
ample, the  heirs  male  of  his  body.  In  after  times,  when 
the  restraint  on  alienation  which  this  statute  created  be- 
gan to  be  repugnant  to  the  more  liberal  feelings  of  the 
people,  certain  devices  were  invented  (fines  and  reco- 
veries), whereby  the  donee  in  tall  was  enabled  to  bar  the 
entail  and  acquire  the  fee-strople,  as  he  could  have  done 
before  this  statute  was  passed. 

Besides  these  famous  statutes,  we  find  the  reign  of 
Kdward  1.  distinguished  by  the  con  Urination  of  Magna 
d  the  Charter  of  Forests.    The  first  of  these 
I  few  provisions  of  much 
legal  history,  and  was  far  more  valuable 
of  the  spirit  of  the  country  in  restraining 
arbitrary  usurpations,  than,  as  is  commonly  supposed,  by 
establishing  any  new  franchises,  or  even  confirming  an 


cient  ones.  Perhaps  its  most  Important  legal 
the  fixing  to  the  city  of  Westminster  the  court  of  Com- 
mon Ilea*,  w  hich  had  formerly  caused  the  suitors  much 
inconvenience  by  following  the  person  of  the  king  in  his 
numerous  progresses. 

It  is  also  to  Edward  the  First's  reign  that  we  must  re- 
fer for  the  distinct  definition  of  the  province  of  that  court, 
and  of  the  other  two  superior  common  law  courts  of 
record,  the  King's  Bench  and  Kxchequer.  The  history 
of  these  three  court*  is  far  too  intricate,  and  requires  too 
much  explanatory  statement,  to  find  a  place  in  these 
It  must  suffice  to  observe,  that  the  King's  Bench 


is  the  ancient  Aula  Regia.  In  which  the  king  was  supposed, 
as  by  fiction  of  law  he  still  Is,  to  sit  in  person,  ana  which 
followed  him  in  all  his  progresses,  insomuch  that  in  the 
reign  of  Kdward  I.  it  actually  sate  in  Scotland.  Its  juris* 
diction  consequently  extends  toall  matters  which  are  of  the 
king's  prerogative:  it  took  cognisance  of  criminal  cause* 
on  the  crown  side,  and  of  civil  causes  ;  at  first  those  in  the 
result  of  which  the  king  wac  interested,  and  by  a  fiction 
all  personal  actions  whatever.  It  was  likewise  a  court  of 
appeal  from  all  inferior  courts  of  records.  The  court  of 
Common  Fleas,  or  Common  Bench,  had  in  strictness 
Jurisdiction  in  all  civil  causes  between  subject  and  sub- 
ject. In  this  court  only  real  actions,  in  which  the  right 
to  land  i>  tried— now  nearly  lallrti  into  disuse  i  see  Pn  ui- 
txc).  but  anciently  the  most  important  part  of  judicial 
business — could  be  adjudicated.  The  court  of  Kxchequer 
was  intended  to  recover  the  king's  debts,  and  ordinary 
revenue*  of  the  crown.  It  acquired  in  process  of  time  a 
jurisdiction  over  common  personal  actions,  by  the  fiction 
of  the  complaining  party  being  a  debtor  to  the  king  ;  and 
also  an  equitable  jurisdiction,  similar  in  form  to  that  ot 
the  <  hdnrelh.j  \,  curt 

The  equitable  jurisdiction  of  the  chancellor  had  pro- 
bably commenced  lung  before  the  reign  of  Kdward  I. 
(see  Chancekv),  and  before  his  reign  the  original  writs, 
by  which  actions  were  commenced,  had  lieen  sued  out  or 
obtained  in  the  chancery ;  the  clerks  of  which,  like  the 
pontifical  framers  of  the  actiones  among  the  Romans,  had 
the  monopoly  of  drawing  up  these  magical  instruments. 
Iu  the  reign  of  Kdward  f.  tby  Statute  of  Westminster  the 
Second,  13  Kdw.  1.)  an  important  change  was  made  in 
this  branch  of  law,  by  authorizing  the  clerks  to  frame 
writs  adapted  to  particular  cases  which  the  old  forms  did 
not  adequately  suit  Hence  originate  our  modern  actions 
of  trespass  on  the  ease.    See  1'lkaoing. 

From  the  same  statute  the  modern  judges  of  assize  and 
nisi  prists  (see  Nisi  Pairs)  are  chiefly  derived.  These 
were  originally  occasional  commissioners,  sent  down  into 
the  counties  to  deliver  the  gaol  of  prisoners,  or  to  try 
civil  cause*.  By  this  statute  the  commission  was  first 
directed  to  be  given  to  the  king's  justices,  associated  (a* 
they  still  are  in  form)  with  one  or  two  discreet  knights 
of  the  county.  The  commission  of  assise  is,  strictly 
speaking,  a  commission  to  try  disputes  respecting  land 
wherein  the  writ  of  assize  (which  dates,  as  before  stated, 
from  Henry  II.)  was  brought,— now  fallen  into  disuse. 
The  commission  of  nisi  prius  originates  in  what  may  now 
be  called  a  legal  fiction.  When  the  pleadings  in  an  ac- 
tion in  the  su)>erior  courts  (see  Plkauinu)  are  concluded, 
and  an  issue  of  fact  Is  taken  between  the  parties,  the  Issue 
is  appointed,  by  the  entry  on  the  record  or  written  pro- 
ceedings, to  be  tried  by  a  jury  from  the  county  In  which 
the  proceedings  arise  at  Westintnstei, 
da)  appointed  (  rati  prtut  j 
the  county  In  question. 

judges  try  criminal  cases  by  virtue  of  a  i 

.  in  which  they  are  associated  with  the  justice* 
of  the  county ;  a  commission  of  oyer  and  terminer,  to  hear 
and  determine  all  treasons,  felonies,  and  misdemeanors ; 
and  a  commission  of  general  gaol  delivery,  to  try  and  de- 
liver every  prisoner  who  shall  lie  in  the  gaol  at  their  ar- 
rival in  the  countr. 

Having  referred*  to  the  reign  of  Edward  I.  as  the  period 
under  which  a  general  sketch  of  our  old  common  law 
might  be  most  advantageously  presented,  we  proceed  to 
notice  very  briefly  the  chief  alteration*  which  mark  Iu 
subsequent  history.  These  alterations  can  be  easily  as- 
certained where  they  were  caused  by  the  highest  legal 
authority,— by  the  |»arliamcnt  of  the  nation.  But  Tar 
greater  changes  have  been  wrought  by  the  silent  course 
of  the  tribunals,  —  by  the  discretionary  power  which  our 
judges  have  assumed  to  extend  the  remedies,  which  they 
were  authorised  to  administer,  to  cases  unprovided  for 
by  earlier  law,  which  either  the  ingenuity  of  practitioner*, 
or,  in  many  more  instance*,  the  increasing  wants  and  mora 
intricate  relations  of  life  had  called  into  existence.  To 
trace  such  alterations  is  as  impossible  as  to  note,  day  by 
day,  the  Increase  of  stature  by  which  the  child  grows  into 
the  man.  Often,  in  laboriously  investigating  the  history 
of  our  English  jurisprudence,  we  are  surprised  when  we 
look  back,  after  perusing  the  events  of  a  generation  or  a 
century,  to  the  state  of  things  as  it  existed  at  the  \ 
ning  of  that  epoch,  and  find  that  although  we 
all  our  diligence  detect  in  its  history  the  oc 
any  external  changes  in  the  subject  on  which  o 


any  i 

fixed,  yet  the  same  form*,  the  same  modes  and  circum- 
stances, present  themselves  to  our  eyes  under  a  totally 
different  aspect  and  character. 

The  reign*  of  Henry  II.  and  III.  are  principally  re- 
markable for  the  gradual  substitution  of  the  king'*  jus- 
tices of  the  peace  for  the  various  elective  magistrates  v.  ho 
exercised  the  several  duties  of  that  office  before.  It  was 
in  the  reign  of  the  latter  prince  also  that  the  parliament 
is  supposed  to  have  finally  acquired  it*  present  form 
Under  the  successors  of  the  Edwards,  and  during  the 
twars  of  the  fifteenth  century,  small  accessions  were  made 
'to  the  general  bulk  of  English  law ;  but  during  those 
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LAW. 

times  very  great  change*  were  silently  taking  place  in 
the  disposition  of  property  by  means  of  the  invention  of 
Uses,  borrowed  from  the  civil  law.  This  extensive  and 
most  important  subject  will  be  found  briefly  treated  of 
under  the  head  of  ChaNckky. 

The  laws  of  Henry  VII.  had  principally  in  view  the 
benefit  of  bis  exchequer ;  and  hence  various  more  com- 
pendious modes  of  enforcing  justice  against  delinquents 
who  might  be  liable  to  fine  date  from  his  reign :  methods 
which  in  unjust  timet  were  oppressive  and  arbitrary,  al- 
though now  useful  instruments  in  the  hands  of  Justice. 
Such  was  the  proceeding  by  information,  instead  of  in- 
dictment, in  various  cases  on  behalf  of  the  crown.  The 
Statue  of  Fines,  passed  in  this  reign,  confirmed  and  ex- 
tended a  mode  already  in  use  of  barring  entails.  Under 
his  successor,  whose  reign  form*  so  important  an  epoch 
in  political  history,  the  laws  of  property  were  very  con- 
siderably modified  by  the  two  statutes  Of  Uses  and  of  Wills. 
(For  the  former,  tee  Chancer*.)  The  latter  rendered 
general  the  power  of  devising  estates  by  will.  The  sys- 
tem of  bankrupt  laws  al»o  had  it*  commencement  under 
Henry  VIII.  Ills  daughter  Elizabeth  did  not  add  much 
to  the  essential  and  valuable  parts  of  our  statute  book  ; 
but  under  her  government  the  acts  which  restrained  the 
alienation  of  lands  by  ecclesiastical  bodies  were  passed, 
and  also  the  celebrated  statute  respecting  the  poor,  of 
which  the  policy  forms,  eveu  at  the  present  day,  a  sub- 
ject of  such  ardeut  controversy.  In  the  succeeding  cen- 
tury, the  reign  of  James  I.  witnessed  the  first  attempt 
to  limit  the  period  at  which  actions  and  suits  might  be 
commenced;  and  the  first  statute  of  bankruptcy.  But 
it  is  most  remarkable  for  the  laborious  attempt  to 
systematise  our  ancient  law  by  Sir  E.  Coke,  oue  of  the 
must  acute,  if  not  philosophical  jurists  of  any  age  or 
country.  That  of  Charles  II.  forms  the  next  marked 
epoch  In  the  history  of  our  law,  after  those  of  Edward  1. 
and  Heury  VIII.  His  restoration  was  distinguished  by 
tiie  abolition  of  feudal  tenures  and  incidents,  and  the 
reduction  of  all  the  modes  by  which  estates  of  inheritance 
might  be  held  (with  few  exceptions,)  to  two  only, — free- 
hold and  copyhold.  The  Statute  of  Frauds,  a  necessary 
protection  perhaps  to  unwary  transactors  of  business,  but 
a  source  ol  endless  Intuition  ;  the  statute  which  r.>-n. 
lates  the  distribution  of  the  effects  of  Intestates ;  and 
finally,  the  celebrated  Habeas  Corpus  Act,  which  gave,  or 
rather  confirmed,  to  every  person  Imprisoned  by  any  au- 
thority short  of  the  express  and  definite  course  of  justice, 
the  means  of  releasing  himself,  —  are  all  productions  oi 
this  reigu. 

The  eighteenth  century,  while  It  gave  rise  to  new  views 
and  widely  extended  discussions  on  jurisprudence,  did 
not  in  England  produce  much  substantial  alteration  by 
statutory  enactment.  It  was  rather  a  period  of  prepara- 
tion for  change,  in  the  political  as  well  as  the  legal  world, 
than  of  actual  reform.  But  It  was  distinguished  by  the 
learning  and  acuteness  of  several  judges  who  occupied 
the  seats  of  justice  during  many  years,  and  introduced 
by  the  slow  exertion  of  their  own  authority  a  new  spirit 
Into  institutions  of  which  the  forms  were  preserved. 

Hecent  years  have  introduced  some  material  changes, 
of  which  the  effect  has  not  yet  becu  fully  tried.  Lord 
Ellenborough  and  Lord  Eldon  had  pursued  the  work  of 
maintaining  and  embclllching  the  old  institutions ;  suc- 
ceeding judges  have  at  last  assumed  in  some  degree  the 
character  of  reformers.  Sir  Robert  Feel's  criminal  sta- 
tutes con/erred  a  great  benefit  on  the  country,  by  re- 
moving many  of  the  technical  difficulties  incident  to  this 
branch  of  law,  although  they  did  not  materially  affect  Its 
spirit  ;  which,  in  the  article  of  capital  punishments,  has 
gradually  moderated  by  a  succession  of  enactments, 
the  beginning  of  the  reign  of  George  III.  until  that 
_  resent  sovereign.  Many  of  the  artificial  distinc- 
tions, grounded  on  obsolete  reasons,  which  subsisted 
not  ween  the  practice  ol  the  uiiiereni  (ominon  law  court* 
have  been  removed.  The  system  of  pleading  (see  that 
article)  has  been  very  materially  changed.  And  iu  con- 
sequence of  the  general  feeling  In  favour  of  local  courts 
of  justice  to  administer  redress  in  trifling  disputes  be- 
tween parties  at  a  distance  from  Loudon,  some  extension 
has  been  given  to  the  authority  of  the  sheriff's  court, 
and  some  local  tribunals  have  been  constituted.  Lastly, 
the  ancient  usage  of  imprisonment  on  mesne  process  has 
been  abolished,  and  much  additional  power  given  in  lieu 
of  it  to  the  Insolvent  Court  over  the  prutserty  of  debtors. 

The  term  Common  Law  is  ordinarily  employed  in  two 
different  senses.  In  its  legal  signification  it  expresses 
the  old  unwritten  law,  established  by  precedent  and  cus- 
tom ;  comprising,  it  has  been  said,  "  all  recognised  doc- 
trines and  customs,  however  introduced,  which  are  neither 
to  be  found  In  the  statute  book,  nor  depend  on  the  adju- 
dication of  courts  of  equity.  For  this  floating  mass  of 
legal  principles  our  ordinary  sources  arc  precedents,  or 
decisions  of  common  law  judges,  as  contained  in  published 
reports.  Where  these  fall  us,  reference  may  sometimes 
be  had  to  more  uncertain  guide*,  the  dicta  of  legal  writers, 
or  the  general  principle  and  tendency  of  our  laws,  for 
authority  In  deciding  a  particular  dispute. 
010 


LAY  BROTHERS. 

In  its  popular  sense,  common  law  is  opj>o*"d  to  equity 
and  ecclesiastical  law  ;  and  thus  comprises  the  whole  of 
that  law,  both  criminal  and  civil,  which  is  administered 
4n  courts  having  trial  by  jury,  and  all  the  other  subjects 
which  are  within  the  purview  of  the  common  law  courts 
of  Westminster  Hall,  and  of  the  various  local  jurisdic- 
tions of  the  country  (except  so  far  as  some  of  them  exer- 
cise equitable  authority).  It  has  been  defined  "  the 
whole  of  that  code,  whether  founded  on  statute,  usage,  or 
precedent .  w Inch  I*  BOW  administered  :n  the  DMMMB  MM 
courts  of  Westminster  Hall ; "  and  this  definition  will 
comprehend  the  law  administered  in  the  various  local 
courts  In  question,  as  these  are  bound  to  act  on  the  de- 
cisions of  the  superior  courts.  It*  peculiar  characteristic 
is,  that  questions  of  fact  arising  out  of  its  proceedings  are 
submitted  to  the  decision  of  a  jury. 

It  is,  perhaps,  not  very  easy  to  assign  cither  the  history 
or  the  theoretical  principle*  of  the  separation^  equity 

■l*  IllSnMa1  jurisdiction0  of"  rrrmt^'iaVcharartJr.  in- 
tended to  moderate,  according  to  the  conscience  of  the 
judge,  the  rigour  of  legal  judgments  ;  but  this  Is  a  pecu- 
liarity which  can  scarcely  be  said  to  distinguish  it  in  the 
present  day.  Its  rules  are  as  accurately  laid  down  by 
precedents  as  those  of  the  common  law  Itself ;  but  there 
are  some  subjects  (as,  trusts)  which,  having  been  created 
in  frustration  of  the  provisions  of  the  common  law,  are 
out  of  its  cognizance.  Over  these  courts  of  equity  have 
an  exclusive  jurisdiction.  There  arc  others  over  which 
both  equity  and  law  have  concurrent  jurisdiction.  But 

minified  are 
wer  of  a  jury 

has  limits  from  the  very  nature  of  the  institution.  It  can 
award  a  debt  sought  to  be  recovered,  or  damages  for  an 
injury ;  but  it  cannot  modify  the  remedy  according  to 
peculiar  circumstances.  Nor  has  It  any  means  to  enforce 
a  course  of  action  other  than  by  imposing  damages  for 
neglecting  it.  To  take  a  familiar  Instance :  — If  A.  sues  B. 
at  law  for  breach  of  covenant,  and  judgment  passes  in 
favour  of  A.,  all  that  a  jury  can  do  is  to  award  damages  to 
A.  for  the  breach  of  contract ;  but  equity  can,  by  a  pro- 
cess of  Its  own,  compel  B.  to  a  specific  performance  of  the 
contract  under  the  penalties  attached  to  a  contempt  of 
court.  So.  il  one  of  several  joint  contractors  be  liable, 
at  law,  for  penalties  or  debts  Incurred  in  respect  of  their 
joint  undertaking,  his  only  ' 


the  remedies  applied  hv  law  to  injuries  co 
subject  to  certain  inflexible  rules.    The  pov 


legal  remedy  Is  by  an  action 
i_ «wi i  ^^.^nii^c I  t. *kc li  cjif  Fist  imj^X * 
tent  of  their  liability. 


ners  to  contribute  to  the  extent  of  their  liability. 
LAW,  MARITIME.  See  Maritime  Law. 
LAW,  MARTIAL.  Is  proclaimed  by  authority  of 
parliament,  on  an  emergency  of  rebellion,  invasion,  and 
insurrection.  It  is  properly  the  putting  under  the  cog- 
nizance of  courts  martial  a  great  variety  of  subjects  winch 
by  ordinary  military  law  do  not  appertain  to  them,  to  be 
tried  in  a  summary  way.  Where  martial  law  U  proclaimed 
all  military  persons,  under  all  circumstances,  are  placed 
within  Its  jurisdiction :  even  their  debts  are  subject  to 
inquiry  before  a  military  tribunal.  It  extends  also  to  a 
variety  of  cases  not  relating  to  the  discipline  of  the  army, 
and  offences  committed  by  non-military  persons,  as  plot « 
against  the  sovereign,  intelligence  to  the  enemy,  Ac  The 
statute  for  putting  into  execution  martial  law  usually 
gives  a  {lower  to  arrest  and  detain  In  custody  all  suspected 
persons,  and  to  cause  them  to  be  brought  to  trial  In  a 
summary  manner  by  courts  martial,  and  to  execute  the 
sentence  of  all  such  courts,  whether  of  death  or  otherwise  ; 
and  declares,  that  no  act  done  in  consequence  of  these 
powers  shall  be  questioned  in  any  of  the  Ling's  ordinary 
courts  of  law,  and  that  all  who  act  under  the  statute  shall  be 
rc*|M»isible  for  their  conduct  only  to  such  courts  martial. 

LAW,  MILITARY,  is  properly  that  law  which  is  ad- 
ministered by  courts  martial,  under  the  authority  of 
parliament  and  the  Mutiny  Act,  annuallv  passed,  f 
with  the  Article*  of  Law.   See  (  onus  Martial. 

LAWN.  (Fr.llnon.)  A  fine  variety  of  < 
merly  exclusively  manufactured  In 
the  lawn  manufacture  of  Scotland  and  of  the  north  of 
Ireland  has  been  brought  to  rival  that  of  the  Flemish 
weavers. 

Lawn.  In  Gardening,  a  surface  of  grass  or  turf  in 
pleasure  ground*  kept  smoothly  mow  n. 

LA'XATIVE  (Lat.  laxare,  to  looten).  a  gentle  ape- 
rient mcdhiue : 


purgatives. 

LAY.  (Probably  the  same  word  with  the  German 
lied,  tone.)  The  lyric  poems  of  the  old  French  minstrel*, 
or  trouvcrcs,  were  termed  lais  ;  but  the  title  appears,  in 
modern  usage,  to  be  peculiarly  appropriate  to  narrative 
poems,  or  serious  subjects  of  moderate  length  In  simple 
style  and  light  metre. 

Lay.    In  Agriculture.   See  Lka. 

LAY  BROTHERS.  Person*  received  into  convent* 
of  monks,  under  the  three  tows,  but  not  In  holy  orders. 
The  Introduction  of  this  class  of  devotees  appears  to  have 
begun  In  the  Uth  century.  They  are  dressed  somewhat 
differently  from  the  other  monks  or  brother i  qf  the  choir. 
and  often  employed  In  the  manual  exercises  accessary  for 
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LAY  ELDERS. 

of  the  community.  The  Carthusian  and  Cis- 
tercian orders  are  said  to  have  first  recognised  the  dis- 
tinction, and  their  example  was  followed  by  the  other 
orders.  The  same  distinction  exists  in  monasteries  of 
females  between  the  nuns  properly  so  called  and  the  lay- 
sivtert.  or  »i*t»rs  converse. 

LAY  ELDERS.  In  Presbyterian  churches,  ministers 
of  ecclesiastical  jurisdiction,  not  ordained  as  clergymen, 
who  assist  the  pastor  in  each  congregation.  (Scr  V»R»- 
bvteri  Kirk.)  The  divines  of  that  persuasion  rest 
the  appointment  of  lay  elders  in  tome  measure  on  that 
of  presbyters  **  in  every  city,M  by  Paul  and  Barnabas, 
who.  they  imagine,  from  the  manner  in  which  they  are 
mentioned,  could  not  have  been  all  preachers.  (See 
Hooker.  Eccl.  Pol.  b.  vi. 


e»*Vr.  Eccl.  Pol.  b.  vi.) 

LAYERS.  In  Gardening,  a  mode  of  propagating  plants 
'  laying  down  shoots,  and  covering  a  portion  of  them 
so  that  the  extremity  of  the  shoot  is  left  above 
tnd  the  shoot  itself  not  detached  from  the  plant, 
to  facilitate  the  rooting  of  such  layers,  the  por- 
tion of  the  shoot  buried  in  the  soil  is  fractured  by  twist 


Ing  or  bruising,  or  cut  with  a  knife  immediately  under  a 
bud.  This  operation,  by  obstructing  the  return  of  the 
sap  from  the  leaves,  occasions  its  accumulation  at  the 
«  i:'i<3.,l  part,  when  root-  are  there  produced  from  the 
effort  of  nature  to  perpetuate  life. 

LAVING.  In  Architecture,  the  first  coat  on  lath  of 
plasterer's  two-coat  work.,  the  surface  whereof  Is  roughed 
by  sweeping  it  with  a  broom ;  the  difference  between 
laying  and  rendering  beiug  that  the  latter  is  the  first  coat 
upon  brick. 

LAYMAN.  (Gr.  >*,*»,- ;  from  X**<,  people.)  The 
appellation  by  which  the  rest  of  the  community  are  dis- 
languished  from  the  clergy.  ( See  Laity.) — Layman,  or 
lay-figure,  among  painters,  signifies  a  small  statue,  whose 
joints  are  so  formed  that  it  may  be  put  into  any  attitude 
for  the  purpose  of  adjusting  the  drapery  of  figures. 

LA'ZAR-HOUSE,  or  LAZARETTO.  ( Ital.)  A  pub- 
lic building  in  the  southern  European  states,  of  the  na- 
ture of  an  hospital,  for  the  reception  of  the  poor  and 
and  those  afflicted  with  contagious  disorders.  In  some 
lazarettos  are  set  apart  for  the  performance  of 
itine ;  in  which  case  only  those  are  admitted  who 
arrived  from  countries  infested  by  the  plague,  or 
suspected  of  being  so.  Howard's  well-known  account  of 
the  principal  lazarettos  of  Europe  furnishes  the  most 
detailed  and  interesting  particulars  of  the  e  establish- 
ments, and  to  it  we  refer  the  reader  for  full  information. 

LA'ZARISTS.  In  Ecclesiastical  History,  a  body  of 
missionaries  founded  by  St.Vlncent  dc  Paule  in  1632 ;  so 
termed  from  occupying  the  priory  of  St. Lazarus,  at  Paris, 
as  their  head  quarters.  Their  primary  object  was  to 
dispense  religious  instruction  ana  assistance  among  the 
poorer  Inhabitants  of  the  rural  districts  of  France.  They 
were  dispersed  at  the  time  of  the  Revolution,  but  have 
since  re-established  a  congregation  at  Paris ;  and  the 
French  government  has  lately  projected  entrusting  them 
with  the  spiritual  care  of  the  colony  at  Algiers. 

LA'ZARUS,  SAINT.  ORDER  OF.  A  military  order 
of  religious  persons,  originally  an  association  of  knights, 
for  the  purpose  of  maintaining  lepers,  &c.  in  lazar.houscs 
or  hospitals,  especially  In  the  Holy  Land.  Being  driven 
out  of  Palestine  in  12A3,  they  followed  St.Louls  to  France. 
In  1490,  their  order  was  suppressed  by  Pope  Innocent 
VIII.,  and  united  with  that  or  St.  John  ;  but  the  bull  was 
not  universally  received.  In  1572,  they  were  united  in 
Italy  with  the  order  of  St.  Maurice  ;  in  1608,  in  France, 
with  that  of  Our  Lady  of  Mount  Carmel.  The  knights 
of  these  united  orders  were  allowed  to  marry. 

I.  v  X  r  LITE.  A  blue  mineral  from  Styria  and  the 
Tyrol,  composed  of  06  alumina,  10  silica,  18  magnesia,  2 
lime,  3  oxide  of  iron. 

LAZZARO'NI.  A  name  given  to  the  poorer  classes 
at  Naples,  from  the  Hospital  of  St.  Lazarus,  which  served 
as  a  refuge  for  the  destitute  in  that  city.  Forty  years  ago 
two  large  sections  of  the  people  were  generally  compre- 
hended under  thU  name— the  fishermen  ;  and  the  lazza- 
ruoi,  properly  so  called,  who  lived  In  the  streets,  and 
performed  no  other  labour  but  that  of  errand  porters 
and  occasional  servants.  These  alone  were  estimated  at 
40,000.  These  Lazxaroni  formed  a  powerful  community, 
which  under  Masanicllo  accomplished  the  revolution  of 
Naples  ;  and.  in  later  times,  overthrew  the  popular  go- 
vernment, under  the  influence  of  Cardinal  Buffo  and  the 
English  party.  But  during  the  French  occupation  of 
Naples  they  ceased  to  exist  as  a  distinct  class ;  and  the 
name  is  now  only  used  to  designate  in  general  language 
the  mob  or  populace  of  that  great  city. 

LEA,  In  Agriculture,  is  a  term  applied  to  lands  which 
are  kept  under  grass  or  pasturage  for  a  short  period. 
For  example.  In  a  rotation  of  fallow,  wheat,  clover,  and 
rye  grass,  tor  three  years.  The  ground, when  under  clover 
and  rye  grass,  is  said  to  be  in  lea,  iu  Scotland ;  or  In  Eng- 
land, in  lay. 

LEAD.   A  metal  of  a  blucish-grey  colour.  Its  specific 
gravity  Is  1 1-38.  It  is  very  soft,  flexible,  and  inelastic  :  and 
though  ductile  and  malleable,  is  possessed  of  very  little 
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tenacity.  It  fuses  at  about  600°;  and  if  air  be  carefully  ex- 
cluded. It  does  not  appear  to  be  volatile  at  a  white  neat. 
When  melted  in  open  vessels,  it  soon  changes  into  a  grey 
powder,  which  upon  further  exposure  to  heat  and  air  be- 
comes yellow,  and  is  called  massicot ;  or,  when  partially 
fused,  so  {i  to  assume  a  scaly  form,  litharge.  It  massicot  he 
heated,  and  stirred  to  prevent  fusion,  it  gradually  absorbs 
oxygen,  acquires  a  red  colour,  and  is  called  rat  lead.  When 
red  lead  is  heated  in  nitric  acid,  it  Is  partially  dissolved, 
and  partly  converted  into  a  brown  powder,  which  is  in»o- 
luhle.  and  is  a  peroxide  of  lead.  Massicot,  or  the  yellow 
oxide  of  lead,  is  the  protoxide,  and  that  which  forms  the 
•alts  of  this  metal :  It  is  constituted  of  1  atom  of  lead  = 
104,  and  1  of  oxygen  =  8,  and  its  equivalent  Is  112.  The 
brown  peroxide  consists  of  1  atom  of  lead  and  2  of  oxygen ; 
and  red  lead  is  intermediate  Iwtween  the  two  extremes, 
consisting,  prol>ably,  of  an  indefinite  mixture  of  the  two 
oxides.  The  protoxide  of  lead  is  soluble  In  the  greater 
number  of  the  acids,  and  forms  a  variety  of  salts  ;  of  these 
the  carbonate  and  the  acetate  are  the  most  Important. 
Carbonate  of  tend,  or,  as  it  is  commonly  called,  unite  lend, 
is  the  basis  of  white  oil  paint,  and  consequently  of  a 
number  of  other  colours :  It  may  be  prepared  by  exposing 
sheet  lead  to  the  fumes  of  vinegar,  by  which  it  is  gradually 
corroded,  and  its  surface  Itecomes  covered  with  an  in- 
crustation, which,  when  scraped  off  and  well  levigated,  is 
white  lead.  This  article  is  also  made  by  precipitating  a 
solution  of  acetate  of  lead  by  carbonate  of  soda ;  it  con- 
sists of  112  oxide  of  lead  and  22  carbonic  acid.  Acetate 
of  lead  is  made  by  dissolving  carbonate  of  lead  In  acetic 
acid,  for  which  purpose  the  pyroligneous  vinegar  is  chiefly 
used.  U  crystallizes  In  six-sided  prisms,  but  Is  generally 
met  with  In  confused  crystalline  masses.  It  is  soluble  in 
about  4  parts  of  cold  water,  and  the  solution  has  a  re- 
markably sweet  taste ;  whence  the  term  sugar  of  lead, 
usually  applied  to  this  salt.  It  consists  of  112  oxide  of 
lead  and  Al  acetic  acid.  The  crystals  include  3  atoms  of 
water,  and  are  therefore  represented  by  the  equivalent 
190  ;  or  ICS  dry  acetate  and  27  water.  When  protoxide 
of  lead  Is  boiled  In  distilled  vinegar,  or  in  a  solution  of 
acetate  of  lead,  a  dense  solution  of  subacetate  or  tri- 
acetate of  lead  is  obtained  :  It  Is  difficultly  crystallizab'.e. 
This  solution  is  often  used  in  the  chemical  laboratory  as 
a  test  and  precipitant :  and  it  forms  the  extract  of  had,  or 
Goulard's  extract  of  pharmacy. 

The  most  important  native  combination;  or  orvo/ few/, 
is  the  ntlphuret,  composed  of  104  lead  and  16  sulphur.  It 
is  the  galena  of  mineralogists,  and  from  It  the  commercial 
demands  for  lead  are  supplied :  It  Is  roasted  to  expel 
sulphur,  and  the  lead  thus  oxidized  Is  reduced  by  heating 
with  charcoal.  The  action  of  water  upon  lead  is  curious 
and  interesting,  In  consequence  of  the  universal  use  of  cis- 
terns lined  with  this  metal.  Perfectly  pure  water,  such  as 
distilled  water,  put  into  a  clean  leaden  vessel  and  exposed 
to  air,  soon  oxidizes  and  corrodes  It,  and  delicate  tests 
discover  oxide  of  lead  in  solution  in  the  water  ;  but  rivet 
and  spring  water  exert  no  such  solvent  power:  the  car 
bonati  i  and  sulphates  in  such  water,  though  In  very  mi- 
nute quantities,  entirely  prevent  its  solvent  power.  Ilenco 
it  is  that  leaden  cisterns  are  used  with  impunity  for  the 
preservation  of  common  water,  and  that  the  crust  which 
forms  upon  the  metal  effectually  prevents  all  further  ac- 
tion. As  this  crust  partly  consists  of  carbonate  of  lead, 
which  is  very  poisonous,  great  care  should  be  taken  to  pre- 
vent Its  diffusion  through  the  water  upon  any  occasion,  as 
by  scraping  or  cleaning  the  cistern.  1  here  Is  another  way 
in  which  leaden  cisterns  sometimes  prove  injurious ;  and 
that  is  in  consequence  of  galvanic  action,  where  lrou  or 
zinc  pipes  are  soldered  or  let  into  them  :  the  lead  is  thus 
rendered  electro- negative,  alkaline  matter  Is  evol ved  upon 
it,  and  small  quantities  of  the  oxide  or  carbonate  are  thus 
rendered  soluble.  There  are  several  re-agents  by  which 
very  minute  quantities  of  lead  may  be  detected  ;  among 
these,  solution  or  sulphuretted  hydrogen  U  perhaps  the 
most  effective :  it  produce*  a  brown  tint  in  water  contain- 
ing the  minutest  trace  of  lead,  and  It  similarly  discolours 
the  greater  number  of  the  insoluble  salts  of  the  metal. 


A  solution  of  sulphate  of  soda  is  also  a  i 
presence  of  dissolved  oxide  of  lead ;  it  forms  a  white  cloud 
In  water  containing  the  smallest  traces  of  It :  a  fragment 
of  iodide  of  potassium  dropped  into  such  water  presently 
occasions  iu  it  a  yellow  tint,  in  consequence  of  the  forma- 
tion of  an  iodide  of  lead. 
LEAD,  BLACK.  See  Plumbago. 
LEAD,  for  Sounding.  The  common  hand  lead  weighs 
II  lbs.  with  about  SO  fathoms  of  line.  The  leadsman 
stands  somewhere  on  the  side  of  the  vessel,  leaning 
against  a  band  for  the  purpose :  lets  the  lead  descend  near 
the  water ;  then,  swinging  it  over  his  bead  once,  or  twice 
if  the  ship  is  going  fast,  throws  It  forward.  I  In-  Hue  is 
marked  at  ft,  7, 10,  13, 17,  and  20  fathoms.  The  numbers 
between  are  called  deeps  ;  thus.  "  by  the  mark  7,"  "  by 
the  deep  nine,"  Indicate  7  and  9  fathoms. 

When  the  depth  is  great,  the  deep-sea  lead  of  28  lbs.  is 
used.  The  lead  is  dropped  from  the  fore  part  of  tho 
vessel,  tho  line  being  passed  outside  all.  It  Is  generally 
necessary  to  heave  the  »hip^to. 
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LEADS,  or  SPACE  LINES,  arc  pieces  of  type  metal 
cast  to  specific  thicknesses  and  lengths,  lower  than  types, 
so  that  they  do  not  make  any  impression  In  printing,  but 
leave  a  white  space  where  placed.  Their  general  use  is 
to  be  placed  between  the  lines  when  a  work  is  not  closely 
printed,  which  is  considered  to  look  better  than  when 
printed  solid,  and  also  to  branch  out  the  heads  of  pages 
and  titles. 

LE  Al',  ( Sax. )  An  expansion  of  the  bark  at  the  base 
of  a  leaf-bud,  prior  to  which  it  is  developed  ;  Its  function 
being  at  once  that  of  respiration,  digestion,  and  nutrition. 
It  is  a  plate  of  parenchyma,  through  which  spiral  vessels 
and  woody  tissue  ramify.  Its  surface  is  covered  with 
stomates,  which  communicate  with  minute  hollow  cham- 
bers in  the  interior.  It  is  in  the  leaf  that  all  the  peculiar 
secretions  of  a  plant  are  prepared  out  of  the  under  sap 
which  the  roots  obtain  from  the  soil. 

LEAF-BUDS.  Rudiment*  of  young  branches,  made 
up  of  scales  imbricated  over  each  other,  the  outermost 
being  the  hardest  and  thickest,  and  surrounding  a  minute 
axis,  which  is  In  direct  communication  with  the  woody 
cellular  tissue  of  the  stem.    When  stimulated  by 


light  and  heat  they  extend  into  branches ;  or  if  artificially 
removed  from  the  plant  that  bears  them,  they  are  capable 
of  multiplying  the  Individual  from  which  they  have 


LEA'KLET. 


.  A  small  leaf  formed  by 
out,  and  separating  the  c 
.more  than  one  distinct  , 


the  petiole  of  a 
of 

i  of 

I  of  itself. 

LEAGUE.  "  A  measure  of  length,  used  in  reckoning 
distances  by  sea.  The  sea  league  is  three  nautical  or 
geographical  miles,  or  the  l-20th  of  a  degree,  and  conse- 
quently about  3  43  English  miles. 

<  The  common  land  league  is  •  well-known  itinerary 
measure  on  the  continent  of  Europe,  chiefly  in  France. 
The  French,  however,  hare  two  distinct  loague*  :  the 
legal  posting  league  (lieue  de  paste),  containing  2000 
toises,  and  equal  to  2^42  English  miles  ;  and  a  league  of 
25  to  the  degree  (anciently  the  lieue  moyenne),  or  equal 
to  about  2*76  English  miles.  This  last,  however,  can 
scarcely  be  regarded  as  a  definite  measure  ;  and  previous 
to  the  Revolution  the  league  was  different  in  the  differ- 
ent provinces-.  The  word  is  said  to  be  derived  from  the 
Celtic  leach,  stone ;  the  distances  having  been  marked  by 
stones  in  the  Roman  provinces.  In  Gaul  alone  of  those 
provinces,  they  were  marked  in  some  Instances  by  leagues 
as  well  as  miles.  The  Gaulish  league  was  considered 
by  the  Romans  as  equal  to  a  mile  and  a  half  of  their  own 
measure,  or  as  containing  1500  Roman  paces.  It  is  sup- 
posed that  the  league,  or  teuea,  was  introduced  into  Eng- 
land by  the  Normans,  where,  at  an  early  period,  it  came 
to  be  reckoned  as  equivalent  to  two  miles  of  the  time; 
this  being  the  sense  in  which  the  term  leuca  is  used  by 
the  oldest  law  writers,  and  in  most  of  the  old  English 
charters.   See  Milk. 

Lea. ;i  b.  in  Politics,  appears  to  be  in  strictness  an  alli- 

in  order  to 

of  which  have  some  permanent  object,  while  neither 
necessarily  requires  active  co-operation.  In  the  middle 
ages,  the  word  league  was  used  nearly  in  the  sense  now 
attached  to  these  latter  terms :  hence  we  read  of  the  Hans- 
eatlc  league,  and  of  the  three  leagues  still  subsisting  in 
the  canton  of  the  Grlsons  in  Switzerland  ;  both  of  which 
were  more  properly  confederacies.  The  word  is  of 
Spanish  origin  ;  and  It  has  been  said  that  the  period  of  its 
commonest  use  in  political  language  was  commensurate 
with  that  during  which  the  Spanish  government  exercised 
the  greatest  Influence  among  those  of  Europe,  —  the  16th 
and  17th  centuries. 

LEAGUE,  SOLEMN.  See  Covin  int. 
LEAGUE,  THE  HOLY,  or  simply  THE  LEAGUE. 
In  French  History,  a  political  association  formed  by  the 
Roman  Catholic  party  in  France  under  the  reign  of 
Henry  III.  The  project  of  the  League  is  said  to  have 
been  framed  by  one  David,  an  advocate ;  or,  rather,  he 
first  conceived  the  idea  of  uniting  the  separate  associa- 
tions of  the  Catholic  party  in  the  provinces  into  one  great 
confederacy.  His  written  scheme  bears  date  1575.  It 
was  ardently  received,  especially  by  the  municipality  and 
citizens  of  Paris  and  other  large  towns.  The  object  of 
the  League  was  at  first  only  the  overthrow  of  the  Pro- 
testant power;  but  the  princes  of  the  house  of  Guise 
soon  placed  themselves  at  its  head,  and  the  leaders  of 
the  party  were  not  slow  in  adopting  the  project  of  chang- 
ing the  succession,  and  placing  the  Duke  of  Guise  on  the 
throne.  In  158S.  the  citizens,  under  the  impulse  of  the 
League,  drovo  Henry  III.  from  Paris  on  the  day  of  the 
Barricades,  and  formed  the  revolutionary  government  of 
"  the  Sixteen."    But  after  the  death  both  of  the  duke 
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s«put  down  by  the  citizens  :  which  event  in  effect  destroyed 
the  power  of  this  great  association,  although  it  still  con- 
tinued  to  exist,  even  after  the  abjuration  of  Henry  IV. 

LEAKAGE.  In  Commerce,  an  allowance  in  the  cus- 
toms, granted  to  importers  of  wine  for  the  waste  and 
daman  the  goods  arc  supposed  to  receive  by  keeping. 

LEA'NTO.  (Span.)  In  Architecture,  a  building  whose 
rafters  pitch  against  or  lean  on  another  building. 

LEAP-YEAR,  or  BISSEXTILE.  A  year  containing 
366  days  In  the  Gregorian  calendar  this  occurs  e»ery 
fourth  year,  excepting  years  which  complete  centuries ; 
in  which  case  the  intercalary  day  is  omitted,  unless  the 
number  of  the  year  Is  divisible  by  four.  The  term  is 
probably  derived  from  the  leap  or  start  occasioned  by  The 
insertion  of  the  intercalary  day,  and  would  have  been  more 
appropriate  if  the  year  had  been  deficient  by  a  day  instead 
of  being  redundant.   See  Calendar. 

LEASE,  in  Law,  is  properly  a  conveyance  of  lands 
and  tenements  (usually  in  consideration  of  rent  or  other 
annual  recompence),  made  for  life,  for  years,  or  at  will, 
but  always  for  a  less  time  than  the  lessor  or  party  letting 
has  In  the  premises.  The  usual  words  of  operation  are. 
"  demise,  grant,  and  to  farm  let."  The  conveyance  by 
a  lessee  of  part  of  his  interest  is  properly  an  under-lease ; 
of  the  whole,  an  assignment. 

LEASE  AND  RELEASE.  In  Law,  a  mode  of  con- 
veyance appropriate  to  estates  of  freehold  in  lands,  tenc 
roents,  or  hereditaments.  Before  the  Statute  of  Uses, 
27  H.  H.  c.  10.,  it  was  customary  to  give  lands  to  on?  per- 
son for  the  use  of  another ;  or  to  devise  the  use  of  land 
lo  one  party,  while  the  common  law  right  to  the  same 
land  descended  to  another.  In  a  court  of  equity  the  letfal 
owner  of  the  fee  was  compelled  to  cede  to  the  cestui  qae 
use.  or  proprietor  of  the  use,  the  enjoyment  of  the  land  ; 
and  certain  modes  of  conveyance  were  employed  by  which 
the  use  was  conveyed  independent  of  the  legal  estate.  By 
that  statute  uses  were  declared  to  be  executed  ;  i.  e.  that 
if  land  were  conveyed  to  one  party  to  the  use  of  another, 
the  cestui/  que  use  became  seised  of  the  legal  estate. 
Hence  a  bargain  and  sale — t.  e.  a  deed  in  which  for  a  re- 
cited pecuniary  sum,  technically  called  a  consideration, 
land  was  conveyed  to  A.  to  the  use  of  himself  or  of  I)  — 
became  a  good  conveyance ;  because  tho  deed  gave  the 
use,  and  the  statute  immediately  added  the  leg  d  estate. 
To  prevent  secret  conveyances  it  was  consequently  en- 
acted, in  the  same  reign,  that  no  estate  of  inheritance  or 
freehold  should  be  conveyed  by  bargain  and  sale,  unless 
the  deed  was  enrolled  or  registered  In  a  certain  specified 
manner.  But  as  this  statute  did  not  extend  to  bargains 
and  sales  for  a  less  estate  than  of  freehold,  the  ingenuity 
of  lawyers  soon  devised  a  new  method  of  secret  convey- 
ance :  the  land  was  made  over  to  the  purchaser  by  bar- 
gain and  sale  for  a  year,  and  then  the  purchaser  receired 
a  release  of  all  the  vendor's  remaining  interest.  Thus, 
by  these  two  deeds  (which  are  now  ordinarily  comprised 
in  one),  a  perfect  conveyance  is  created,  which  has  alnn»»t 
superseded,  in  general  use,  the  older  and  more  solemn 
modes  of  alienation  for  estates  in  fee-simple. 
LEA  THER.   (Germ,  leder.)   The  prepared  skim  of 


and  the  king,  much  division  arose  in  the  head  quarters 
of  the  league  at  Paris  as  to  the  choice  of  a  successor; 
a  id  la  1591  the  popular  party,  or  that  of  tho  Sixteen,  was 
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putrefaction.  The  skins  are  first  cleansed  of  hair  and 
cuticle,  and  then  Impregnated  cither  with  vegetable  tan 
and  extract,  as  In  the  production  of  what  is  called  tanned 
leather,  or  with  alum  and  other  salts,  as  for  tamed  leather . 
these  processes  are  sometimes  combined,  and  tanned 
leather  often  undergoes  the  further  operation  otcurrfing, 
or  impregnation  with  oil.  As  instances  of  these  different 
results,  thick  sole  leather  is  tanned  ;  white  kid  for  gloves 
is  tawed ;  the  upper  leather  for  boots  and  shoes  is  tanned 
and  curried  .  and  fine  Turkey  leather  is  tawed,  and  after- 
wards slightly  tanned. 

Tanned  Leather.— ¥ar  thin  skins  which  are  afterwards 
curried,  the  hide  is  cleansed,  and  soaked  for  a  day  or  two 
in  water;  it  is  then  beamed,  or  stretched  upon  a  solid 
half  cylinder  of  stone,  where  it  is  cleared  of  adhering  W 
and  flesh ;  it  is  then  soaked  for  several  days  in  a  pit  of 
lime  and  water,  by  which  the  hair  and  cuticle  are  so  for 
loosened  as  to  admit  of  being  scraped  off  upon  the  beam ; 
the  hide  is  then  washed  and  put  into  the  mastering  pit, 
which  Is  a  mixture  of  water  and  dung, —  that  of  nrns. 
pigeons,  or  dogs  is  preferred,  cow  or  horse  dung  not  being 
sufficiently  putrescible.  When  the  hide  has  here  become 
soft  and  supple,  it  is  agaiu  thoroughly  cleaned,  and  submit- 
ted to  the  tautiing  liquor,  which  fis  at  first  used  very  weak, 
and  gradually  strengthened  till  the  operation  is  complete  : 
this  requires  from  two  to  four  months  for  calfskins,  and 
from  twelve  to  eighteen  months  for  thick  ox  and  boar 
hides  intended  for  strong  sole  leather ;  and  the  latter 
hides,  instead  of  being  limed  and  dunged,  arc  generally, 
after  having  been  cleaned  in  water,  placed  in  heaps,  where 
they  begin  to  putrefy,  and  then  thi  hair  may  be  removed 
without  lime,  which  would  be  apt  to  render  the  skin  hard 
and  harsh.  The  further  opening  of  the  texture,  so  it  to 
prepare  It  for  tanning,  is  effected  by  immersion  in  a  soar 
liquor  of  fermented  rye  or  barley,  or  ui  weak  sulphuric  acid. 
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LECTURE. 


is  called  raiting,  and  immediately  precedca^en  paged  in  all  the  various  branches  of  the 


When  fully  tanned,  the  goods  are  drained 
a  convex  piece  of  wood  called  a  horte.  and 
othed  ;  or  the  leather  is  sometimes  passed 
idcrs  to  make  it  more  solid  and  supple ; 


to«ecn  cylinders  to  make  it  more  solid  and  supple;  it  is 
lastly  dried,  by  suspension  in  an  airy  covered  building. 
It  will  be  obvious  (see  Tan  and  Gelstine)  that  the  prin- 
cipal change  effected  in  this  process  depends  upon  the 


of  the  gelatine  of  the  skin  with  the  tanning 
of  the  oak  bark,  or  other  astringent  material  which  is  used, 
and  that  frit  care  is  requisite  to  ensure  the  perfect  pe- 
netration of  the  hide  (especially  where  it  is  thick)  by 
tor  tanning  material :  hence  the  necessity  of  using  weak 
I i-a^ors  u  first,  and  gradually  increasing  their  strength  ; 
for  if  the  hide  were  in  the  first  instance  put  into  a  strong 
n  ..(  iinrk.  the  exterior  mrfaees  would  become  -.1 
perfectly  tanned  as  to  be  impervious  to  the  further  action 
•A  the  liquor,  and  the  centre  would  remain  untanned,  and 
consequently  soluble  and  putresdble ;  so  that  we  judge 
of  the  completion  of  the  process  by  the  leather,  when  cut 
through,  being  of  a  uniform  brown  throughout,  anything 


like  a  white  streak  in  the 
lection  just  mentioned. 

Tawed  Leather,  tfc. — The  skins  are  first  soaked,  scraped, 
and  bung  in  a  warm  room  till  they  begin  to  exhale  an 
amnion  iacal  odour  and  the  wool  readily  pulls  off ;  they 
are  then  scraped  and  soaked  for  some  weeks  in  lime 
"iter,  which  checks  the  putrefaction  and  hardens  the 
tnturc ;  the  skin  Is  then  again  beamed,  smoothed,  and 
trimmed,  and  put  into  a  vat  of  bran  and  water,  where  it 
is  kept  for  some  weeks  in  a  state  of  gentle  fermentation, 
and  becomes  thin  and  extensible,  and  fit  for  any  sub- 
sequent  operation :  in  this  state  it  is  called  a  pelt.  The 
method  of  bringing  kid  and  goat  skin  to  the  state  of  pelt 
is  nearly  the  same  as  for  lamb  skin,  except  that  liming 
u  u.*ed  before  the  hair  is  taken  off,  which  is  only  sold  to 
plasterers,  whereas  lambs*  wool  Is  more  valuable,  and 
»ould  be  injured  by  the  lime.  If  the  pelts  are  to  bo  tawed, 
they  are  worked  about  in  a  solution  of  alum  and  salt  in 
•arm  water,  which  again  makes  them  thick  and  tough  , 
they  are  then  washed,  and  again  fermented  In  bran  and 
water  till  the  thickening  is  reduced  by  the  removal  of 
some  of  the  salts ;  lastly,  they  are  stretched  on  hooks,  and 
dried  in  a  stove  room,  when  they  become  a  tough  flexible 
«hite  leather;  but  to  give  them  gloss  and  suppleness 
they  are  again  soaked  in  water,  and  trodden  in  a  large 
pail  containing  the  yolks  of  eggs  beat  up  with  water  ; 
tSey  are  then  dried  in  a  loft,  and  smoothed  with  a  warm 

l! 

Morocco  leather,  as  it  is  called,  is  chiefly  prepared  from 
»heep  skins,  which,  after  the  action  of  lime  water,  are 
brought  down  by  a  dung  bath,  and  reduced  to  the  state 
of  pelt.  If  Intended  to  be  dyed  red,  tkey  are  sewn  up  in 
the  form  of  a  sack,  with  the  grain  side  outward,  and  im- 
mersed in  a  warm  cochineal  bath  ;  the  sac  is  then  tanned 
in  a  hath  of  sumach  :  the  skins  intended  to  be  blacked  are 
wmached  without  any  previousdyeing.  The  graining  and 
polishing  are  effected  ait  follows :  —The  skins  are  stretched 
upon  a  smooth  inclined  board,  and  rubbed  over  with  a 
little  oil  to  supple  them.  Those  intended  for  black 
bather  are  previously  brushed  over  with  a  solution  of 
iron;  they  are  then  rubbed  over  with  a  glass  ball  cut 
into  a  polygonal  surface,  which  polishes  them,  and  makes 
then  firm  and  compact ;  lastly,  the  grained  surface  is  given 
by  rubbing  the  leather  witn  a  grooved  boxwood  ball. 
Curried  leather  is  tanned,  and  then  softened  by  soaking 
hi  vaterand  rubbing  ;  it  is  then  pared  with  abroad  sharp 
anifr.  rubbed  with  a  polished  stone,  and  while  still  wet 
besmeared  with  fish  oil,  or  a  mixture  of  this  with  tallow. 
As  it  dries  the  oil  gradually  penetrates  In  proportion  as 
ujc  moisture  evaporates.  "The  grain  side  is  blackened 

and 


the  moisture  evaporates.    The  grain  sici 
iron  liquor,  but  the  flesh  side  with 


Hhammoff  leather  is  generally  sheep  or  doe  skin,  pre- 
pared as  already  mentioned  by  dressing,  liming,  &c,  and 
dyed  if  necessary,  and  then  finished  in  oil.  Russia 
b  ather  acquire*  its  peculiar  odour  from  birch  tar.  ( There 
u  an  excellent  abstract  of  the  manufacture  of  different 
liods  of  leather  in  A 1  kin's  Dictionary  <>J  Chemistry,  from 
*hirb  the  above  is  chiefly  abridged.) 

The  leather  manufacture  of  Great  Britain  is  of  very 
pvat  importance,  being  inferior  in  point  of  value  and  ex- 
tent only  to  those  of  cotton,  wool,  and  iron.  "  If  we  look 
abroad,  says  Dr.  Campbell,  "  on  the  instruments  of  hus- 
bandry, on  the  implements  used  in  most  mechanic  trades, 
on  the  structure  of  a  multitude  of  engines  and  machines  ; 
or  if  we  contemplate  at  home  the  necessary  parts  of  our 
clothing, — breeches,  shoes,  boots,  gloves,  — or  the  furni- 
ture of  our  houses,  the  books  on  our  shelves,  the  harness 
of  our  horses,  or  even  the  substance  of  our  carriages ; 
«  hat  do  we  see  but  Instances  of  human  industry  exerted 
upon  leather  ?  What  an  aptitude  has  this  single  material 
in  a  variety  of  circumstances  for  the  relief  of  our  neces- 
sities, and  supplying  conveniences  in  every  state  and  stage 
of  life?   Without  it,  or  even  without  it  in  the  plenty  we 

■  exposed  ?"(/o/i/. 
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factnre  In  Great  Britain  is  estimated  at  between  200,000 
and  300,000,  the  total  quantity  of  all  sorts  of  leather  at 
65,000,01,0  lbs.,  and  the  entire  value  of  the  manufacture 
at  I3.AOO.000/.  Leather  was  long  subject  to  a  duty,  which 
necessarily  placed  the  manufacture  under  the  surveillance 
of  the  excise ;  but  it  was  totally  abolished  in  IH30  ;  iind  as 
the^ manufacture  is  now  relieve,!  from  everv^sort  s>f  tram- 

exnected.    (See  Commercial  Dictionary.) 

LEAVEN,  (Lat.  levare,  to  raise.)  A  piece  of  sour 
dough  used  to  ferment  and  render  light  a  much  greater 
quantity  of  dough  or  paste.  By  the  law  of  Moses  leaven 
was  strictly  forbidden  during  the  Passover ;  and  the  Jews, 
taught  to  regard  it  from  the  vigil  of  the  feast  as  unclean, 
with  religious  scrupulosity  purified  their  houses  from 
the  contaminating  influence.  In  its  figurative  sense. 
leaeen  is  applied  to  any  thing  that  powerfully  but  gra- 
dually deteriorates  the  qualities  of  the  mind  or  heart :  in 
contradistinction  to  the  expression  unleave 
plies  the  qualities  of  sincerity  and  truth. 

LEAVES.  (Sax.  I  war.)  In  Architecture, 
ments  imitated  from  natural  leaves;  whereof  the  ancients 
uses!  two  sorts,  natural  and  imaginary.  The  former  were 
those  of  the  laurel,  palm,  acanthus,  and  olive ;  but  in  the 
representation  of  all  of  them  they  took  great  liberties. 

LECTI'CA.  (Lat.)  A  sort  of  couch  used  by  the  Ko. 
mans  for  the  same  purpose  as  the  sedan  chair,  or  rather 
the  palanquin,  is  employed  by  the  modems  ;  with  this  dif. 
ference.  that  the  person  carried  on  the  lectica  reclined. 
It  was  used  also  for  the  conveyance  of  dead  bodies  to  the 
funeral  pile.  The  persons  who  carried  the  lectica  were 
called  lecticarii,  whose  number  in  the  Lower  Empire  is 
said  to  have  amounted  to  11,000. 

LE'CTISTE'RNIUM.  (Lat.  lectus.  a 
sternere.  to  prepare.)  A  religious  festival  o 
among  the  ancient  Romans,  celebrated  during  times  of 
public  calamity,  and  remarkable  as  a  singular  relic  of  bar- 
barous superstition,  retaining  the  Impression  of  a  very 
rude  age.  In  this  festival  the  gods  themselves  were  in- 
vited to  the  entertainment :  their  statues  were  taken  from 
their  pedestals,  laid  on  couches  with  pillows  and  pedestals, 
and  placed  at  the  table,  while  the  servants  used  gravely 
to  convey  the  viands  to  the  idols'  Hps.  The  first  festival 
of  this  sort,  according  to  Livy,  which  took  place,  was 
held  in  the  year  of  Rome  354,  on  the  occasion  of  a  conta- 
gious disease  which  committed  frightful  ravages  among 
their  cattle  and  lasted  for  eight  successive  days.  On  the 
celebration  of  this  festival  enemies  were  said  to 
their  animosity,  and  all  prisoners  were  liberated. 

LE'CTOR.  In  the  early  Church,  a  person  set  apart 
for  the  purpose  of  reading  parts  of  the  Bible  and  other 
writings  of  a  religious  character  to  the  people.  They 
were  consecrated  by  prayers  and  ceremonies  for  th  s 
office,  and  in  the  third  century  appear  to  have  formed 

firopcr  officers  of  the  church.  It  is  probably  from  this 
nititution  that  the  order  of  preachers  in  parish  churches 
in  England  called  lecturers  is  derived,  who  hold  a  dis- 
tinct office  from  the  vicar,  rector,  or  other  ecclesiastical 
functionaries;  they  are  chosen  by  the  vestry  or  chief 
inhabitants  of  the  parish,  supported  by  voluntary  sub- 
scriptions and  legacies,  and  usually  officiate  on  Sunday 
afternoon. 

LB'CTURE  (Lat.  lego.  /  remd).  signifies  generally  a 
■  as  the  derivation  of  the  word  implies,  by 
to  his  pupils  ;  but  it  is  applied  in  a  more  cx- 
to  every  species  of  instruction  communi- 
cated vied  voce.  In  the  Scotch  and  Continental  universi- 
ties, as  well  as  in  those  recently  established  in  England, 
the  great  business  of  teaching  is  carried  on  by  means  of 
public  lectures,  delivered  at  stated  periods,  and  embracing 
every  subject  included  in  the  curriculum  of  study  ;  but 
at  the  two  great  English  universities,  as  is  well  known,  a 
different  system  is  adopted.  There  the  established  mode 
of  instruction  is  by  private  tutors;  and  though  a  few 
lectureships  have,  from  time  to  time,  been  founded,  and 
lectures  are  sometimes  voluntarily  given  by  active  mem- 
bers, still  these  are  rather  to  be  considered  as  incidental 
appendages  than  as  constituent  parts  of  a  regular  sys- 
tem. 

Public  lectures  have  been  adopted  from  the  earliest 
nges  as  a  convenient  mode  of  teaching  the  elements  of 
every  branch  of  human  knowledge  .  and  it  is  perhaps 
true  that  if  they  be  properly  compiled,  and  accompanied 
by  strict  and  regular  examinations,  few  means  seem 
better  calculated  to  awaken  the  attention  of  the  student, 
to  abridge  his  labours,  to  guide  his  inquiries.  And  to  im- 
press upon  his  recollection  the  first  principles  of  science. 
The  endless  diversity  of  subjects  on  which  lectures  have 
been  or  may  be  given  precludes,  of  course,  any  at- 
tempt to  lay  down  rule*  applicable  in  all  cases  for  the 
guidance  of  Individual  lecturers ;  but  there  are,  not- 
withstanding, some  great  leading  principles  that  should 
In  every  case  be  kept  steadily  in  view.  First  of  all,  it 
should  be  borne  in  mind  that,  a  lecture  being  an  oral 
discourse.  If  the  meaning  of  the  lecturer  be  at  any 
time  mistaken  or  not  perceived,  the  student  or 
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cannot  return,  as  he  would  do  to  a  book,  far  farther 
explanation*,  and  the  subsequent  part  of  the  lecture  may 
in  consequence  be  rendered  nearly  uvlcss.  Hence  per- 
spicuity qf  statement  is  the  first  and  highest  quality  of  a 
lecturer.  Perspicuity,  Indeed,  is  indispensable  to  all 
good  writing  and  speaking  ;  but  in  lecturing  especially  it 
Is  the  one  thing  needful,  ana  without  it  other  qualities  can 
avail  little  or  nothing.  To  attain  this  essential  quality 
the  subjects  of  the  lecture  should  be  so  arranged  that 
they  may  follow  each  other  naturally  and  easily  ;  the  sen- 
tences should  be  clear  and  distinct,  neither  too  long  nor 
too  short ;  the  illustrations  should  be  apposite,  and  of  a 
kind  fitted  to  excite  and  keep  awake  the  attention  of  the 
hearer ;  and  the  lecture  so  composed  should  be  delivered 
istinct,  and  impressive  manner.  If  a  lecturer 
in  these  qualities,  he  can  be  of  little  or  no 
use  as  a  teacher,  how  well  soevct  he  maybe  acquainted 
with  the  subject  on  which  he  prelects.  Dr.  Brown, 
of  Edinburgh,  is  an  instance  in  point,  his  views  with 
respect  to  the  philosophy  of  the  mind  are  often  origi- 
nal, sometime*  just,  and  always  ingenious  ;  but  the  style 
in  which  they  are  expounded  is  as  bad  as  possible, 
even  in  a  book  made  for  the  closet,  and  rendered 
his  lectures  all  but  unintelligible  to  nine  tenths  of  his 
students.  It  has  been  the  fashion  among  certain  parties 
who  certainly  do  not  owe  much  to  the  beliet  lettrct  to 
depreciate  the  lectures  of  Dr.  Blair  •,  but  they  may  be 
safely  referred  to  as  all  but  perfect  models  01  the  style 
and  manner  in  which  lectures  should  be  written. 

When  lectures  are  prepared  in  the  way  now  stated  by 
parties  well  versed  in  the  subjects  prelected  upon,  and 
when  they  are  regularly  followed  up  next  day  by  a 
searching  examination  of  the  students  on  the  various 
subjects  treated  of,  and  explanations  are  given  of  such 
dilliculties  as  may  have  occurred  to  them,  they  may, 
perhaps,  as  already  stated,  be  regarded  as  a  pretty  unex- 
ceptionable method  of  teaching.    But  lectures  got  up, 


as  they  generally  are,  not  to  instruct  the  hearer,  but  to 
exhibit  the  attainments  or  prejudice*  of  the  lecturer, 


be 

LE'DGER. 

LEDGER-LINE.  (Dutch,  leggen.  to  lie.)  In  Music, 
a  line  either  above  or  below  the  staff,  when  that  is  not 
sufficient  in  extent  to  lay  the  notes  upon.  It  Is  above 
the  staff  in  ascending  progressions,  and  in  descending 
progressions  below  It. 

LE'DGERS.  (Fr.)  In  Architecture,  horiiontal  pieces 
of  timber  used  in  scaffolding,  lying  parallel  to  the  wall 
opposite  to  which  they  are  erected. 

LEE,  LEEWARD.  Sea  terms,  denoting  generally 
the  side  or  quarter  not  directly  exposed  to  the  wind. 
The  lee-side  of  a  ship  is  the  opposite  to  that  on  which 
the  wind  blows  when  it  crosses  ncr  course,  and  which  is 
termed  the  weather  side.  I*ecward  is  on  the  tee-side; 
opposed  to  windward,  or  on  the  weather  side.  A  tee- 
shore  is  the  shore  on  the  tee-side  of  the  ship,  or  the  shoro 
on  which  the  wind  blows  ,  and  a  ship  is  said  to  be  under 
the  tee  of  the  shore  when  the  wind  blows  from  the  shore, 
or  when  she  Is  in  some  measure  sheltered  by  the  shore. 
The  names  Leeward  and  Windward,  as  applied  to  the 
West  India  Islands,  were  given  to  them  from  their  situa- 
tion in  a  voyage  from  the  ports  of  Spain  to  Carthagena 
or  Fortobello.  The  islands  which  lie  to  leeward  extend 
from  Portorlco  to  Dcmerara. 

LEE-BOARD.  A  small  platform  of  planks,  which 
being  let  down  Into  the  water  on  the  lee  side  of  flat- 
bottomed  vessels,  opposes  the  action  of  the  wind  to  drive 
them  to  leeward. 

LEECH.  This  name  is  given  to  those  abranchiate 
red-blooded  worms,  or  ancllidans,  which  arc  provided 
with  a  sucker  at  both  ends  of  the  body  {see  Iliat'Do),and 
of  which  we  possess  a  few  native  species ;  some  frequenting 
the  fresh  waters,  as  the  horse  leeches  ( llarmopis  sangui- 
sorba  and  H.tta^narum) ;  others  the  ocean,  where  they 
are  parasitic  upon  fishes,  as  the  skate-sucker  (Ponto- 
bdflla  muricata).  The  medicinal  leech  {Sanguisitga 
tnedicinalis)  belongs  to  that  subdivision  of  the  family 
Hirudinida?  which  is  characterized  by  having  the  superior 
lip  of  the  anterior  cup  or  sucker  divided  into  several  seg- 
ments, and  the  oral  aperture  transverse,  tri radiate,  and  sur- 
rounded by  three  cartilaginous  jaws,  each  armed  with  two 
rows  of  very  fine  teeth.  This  apparatus  enables  the  leech 
to  penetrate  the  skin  so  as  to  ensure  a  ready  flow  without 
causing  a  dangerous  wound.  The  upper  lip  is  marked 
with  ten  small  points  considered  as  eyes.  The  species  of 
the  genus  Sanguisuga,  vis.  S.  qfflcinalis  and  S.  medicinalis, 
are  most  common  in  the  south  of  France,  whence  great 
numbers  are  exported  to  this  country.  The  leech-dealers 
of  Brctagne  drive  horses  and  cows  into  the  ponds,  that 
the  leeches  may  fatten  and  propagate  more  abundantly 
by  sucking  their  blood.  Children  are  employed  to  catch 
them  by  the  hand  ;  and  the  grown  persons  wade  into  the 
shallow  waters  in  the  spring  or  the  year,  and  catch  the 
Heches  that  adhere  to  their  naked  legs.  They  are  also 
taken  by  a  sort  of  net  made  of  twigs  and  rushes,  which 
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is  used  in  the  summer  when  the  leeches  retire  into  tbs 
deeper  waters. 

The  best  method  of  preserving  these  valuable  little 
animals  is  stated  by  the  author  of  the  article  "Leech  "  In 
the  Penny  Cyclopaedia  to  be  that  described  by  Fee.  It  is 
I  as  follows  :  — 

la  to  a  marble  or  stone  trough  a  layer  of  seven  Inches 
of  a  mixture  of  moss,  turf,  and  charcoal  is  to  be  put,  and 
some  small  pebbles  placed  above  it ;  at  one  extremity  <jf 
the  trough,  and  midway  between  the  bottom  and  the 
top,  place  a  thin  plate  of  marble  pierced  with  numerous 
small  holes 


upon  which  there  should  rest  a  stratum  of 
moss,  or  portions  of  the,  Equisetum  palustre,  or  horse-tsll, 
firmly  compressed  by  a  layer  of  pebbles.  The  trough  tn 
be  filled  with  water  only  so  high  that  the  moss  and 
pebbles  should  be  but  slightly  moistened.  A  cloth  Is  to 
be  kept  over  the  mouth  of  the  trough.  This  is  lmiufinK 
as  nearly  as  possible  their  natural  condition  ;  and  the 
charcoal  not  only  aids  in  keeping  the  water  sweet,  bet 
appears  to  prevent  the  leeches  being  attacked  by  parasitic 
animals,  to  which  they  are  very  liable.  The  water  should 
be  changed  about  once  a  week,  and  more  frequently  in 
warm  weather. 

The  great  importance  of  ascertaining  the  best  method 
of  preserving  the  medicinal  leech  may  be  Inferred  from 
the  extent  to  which  the  trad*  Is  carried  on,  and  the  con- 
sequent increasing  scarcity  of  these  indispensable1  ad- 
juncts to  medicine.  Four  only  of  the  principal  dealer  t 
in  London  import  7.200.0O0  annually. 

LEE'LITE.  A  pink  silico-aluminous  mineral  tinged 
by  oxide  of  manganese.  Named  from  Mr.  Lee  of  Cam- 
bridge. 

LEET.  (Sax.  leod;  Germ,  leute.  people.)  The  court 
leet,  or  view  of  frankpledge,  was  an  ancient  Sason  insti- 
tution answering  a  double  purpose :  I .  The  administration 
of  iustice  in  the  trial  of  offences  and  the  abatement  of 
nuisances  ;  a.  The  preservation  of  the  peace,  and  the  pre- 
vention of  crime,  by  the  reception  and  enrolment  of  the 
pledge  which  each  man  was  obliged  to  give  by  becoming 
a  member  of  some  tything.  The  possession  of  a  court 
the  characteristic  of  the  hundred,  of  which  the 


t  from,  and  subordinate  to,  that 
which  was  held  by  the  sheriff  on  his  tourn.  The  coo.t 
leet  of  the  hundred  was  usually  held  by  a  1 
of  the  sheriff;  but  It  was  sometimes  gr 
the  leet  of  a  smaller  jurisdiction,  to  private  loraY 
court  leet  also  properly  belonged  to  a  borough,  wT' 
ranked  as  a  hundred ;  but  such  private  and  borough  I 
were,  like  the  leet  of  the  hundred,  subordinate  to  the 
county  leet  of  the  tourn. 

LEE-WAY,  in  Navigation,  is  the  deviation  ofthecotin- 
actually  run  by  a  ship  from  the  course  steered  upon . 
or  it  is  the  angle  formed  between  the  line  of  the  snip's 
keel  and  the  line  which  she  actually  describes  through  the 
water.  In  consequence  of  the  action  of  the  wind  or 
currents,  a  ship  is  generally  impelled  sideways  as  well »« 
forward,  whence  the  direction  of  her  motion  is  different 
from  that  of  the  keel.  Suppose  the  whole  force  urging 
the  ship  to  be  resolved  into  two,  —  one  producing  the  mo- 
tion A  B  in  the  direction  of 
the  keel,  and  the  other  the 
motion  A  C  in  the  same  time 
at  right  angles  to  the  former ; 


then  the  ship  will  move  in  the  direction  of  the  dlxp-nJ 
A  D,  and  the  angle  D  A  B  is  the  lee-way.  To  obviate 
the  effects  of  this  lateral  motion,  the  ship  is  laid  on  * 
to  the  windward  of  the  point  to  which  she  is 

LEGACY.  See  Wills.  (Lat.  lego.  /  bequeath.)  A  pit 
by  will  of  personal  property,  as  goods  and  chattels ;  a  tes- 
tamentary gift  of  real  property  being  called  a  devise.  Le- 
gacies are  general,  such  as  a  gift  of  a  sum  of  money  •>'« 
of  the  general  estate  of  the  deceased ;  or  specific,  a*  a  rm 
of  a  particular  bank  note  or  coin,  or  of  anv  other  Indlvidiui 
chattel,  as  a  horse  or  a  jewel ;  or  residuary.  a»  a  gin 
the  residue  of  the  estate  remaining  after  all  the  debt*  oi 
the  deceased  and  general  and  specific  legacies  have  been 
satisfied.  General  legacies  are  subject  to  an  equd  rate- 
able abatement,  if  the  estate  is  not  sufficient  for  payment 
of  them  In  full ;  but  a  specific  legacy  is  not  «',b)'Jrt  ,l> 
abatement,  unless  It  be  necessary  for  the  payment  of  debt*. 
A  specific  legacy  Is,  however,  subject  to  what  is  f»ll«'J 
ademption,  which  is  the  consequence  of  the  subject  m»tt«r 
of  the  legacy  being  one  identical  thing  in  specie  :  thu«.  « 
a  testator  bequeath  a  particular  horse,  which  he  '"'y 
wards  disposes  of  in  his  lifetime,  the  legacy  Is  said  to  be 
adeemed,  or  taken  away,  because  the  horse  bequeatn.  a 
has  no  longer  any  existence  at  part  of  his  property,  aii 
the  legatee  will  not  be  entitled  to  another  horse  of  tr* 
testator's  in  lieu  of  it.  This  identity  of  corpus  Is  so  in- 
herent In  the  notion  of  a  specific  legacy,  that  ir  *  I™* 
In  Consols  were  bequeathed,  and  the  same  sum  wens 
afterwards  transferred  by  the  testator  to  another  sbv*. 
the  transfer  of  iuelf  would  adeem  the  legacy.  1  he 
of  compelling  executors  to  pay  a  legacy  is  by  suit  In  equ^T 
for  the  administration  of  the  testator's  assets :  cour1s 
law  have  not,  in  general,  any  jur«- 
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tm.  Executors  cannot  be  compelled  to  pav  a  legacy  until 
u*  expiration  of  a  rear  after  the  testator  s  death  :  they 
tit  allowed  that  period  for  ascertaining  and  discharging 
debts;  and  even  after  a  legacy  has  been  paid  the 
IrnUe  must  refund,  if  it  should  be  necessary,  for  the 
j^naeat  of  creditors  who  come  in,  although  after  the 
period  above  mentioned.  The  party  to  whom  a  legacy 
»  bequeathed  is  termed  legatee.  For  an  account  of  the 
kt*7  duties,  see  art.  "  Taxation,"  Enryc.  Britannica, 
i.new  edition). 

LE'GATE.  (Lai.  legatus.)  A  high  functionary.  In 
r<i>eral  a  cardinal  or  bishop,  whom  the  pope 
>4»**lnr  to  the  courts  of  foreign  powers.  I 
I.  A  Latere,  who  possess  the  highest  degree  of  authority  ; 
1  D<?  latere :  the  former  are  such  as  the  pope  commissions 
to  take  his  place  In  councils.  3.  Legates  by  office  are  such 
u  raj 07  the  titular  distinction  of  legate  by  virtue  of  their 
dignity  sod  rank  in  the  church,  but  hare  no  special  mls- 

HOD. 

LEGATION.   See  Ambassador.  Diplomacy. 

LEGATO.  (Ital.  tied.)  In  Music,  a  term  used  to 
denote  the  tying  one  note  to  another,  which  ts  done  by 
placing  these  marks  above  or  below  the  notes  in* 
• .: , ...  j  .iii.-ii.    This  is  also  known  by  list  MM 

UjTaTU'RA.  (Ital.)  In  Music.  See  Driving  Noras. 
LEGATUS.  (Lat.)  In  Roman  History,  an  officer 
vho  acted  as  deputy  under  a  commander-in-chief,  and 
■b»««  duty  it  was  to  aid  the  proconsuls  and  proprietors 
la  the  administration  of  the  Roman  provinces.  Of  the 
somber  of  the  legati  nothing  certain  is  known  ;  though 
■  pr.;tu);ilitj  w  that  there  was  one  to  ever)  legion  In 
'  ■-  il-— nee  ol  the  consuls  and  other  magistrate!  entitled 
'■j ^ /Meet,  this  honour  was  conferred  on  the  legati. 
LE'GEND.  (Lat.  legenda,  things  to  be  read.)  A 
1  at  divine  service  in  the  Romish 
ire  recorded  the  lives  of  saints  and 
'  >")rs.  portions  of  which  were  sele.  ted  and  read  for  the 
M-tication  of  the  people.  These  legends,  which  contained 
ridiculous  stories  of  the  lives  of  the  saints,  were 
•tudiottsly  perused  in  the  refectories  of  cloisters,  and 
"n  earnestly  recommended  to  the  perusal  of  the  laity, 
u  to  many  evidences  of  the  truth  of  the  Roman  Catholic 
tan.  Among  these  the  Golden  Legend  (the  work  of 
•*•  •>»«  <ie  Voragine.  archbithop  of  Genoa  111  the  13th 
^urj),  which  is  a  collection  of  the  lives  of  the  saints, 
nuniained  its  ground  in  the  church  for  two  hundred 
I«*ri ;  though,  from  the  number  of  ridiculous  stories  with 
•nieh  It  teems,  it  has  now  sunk  into  merited  oblivion. 
'"■>  although  many  of  the  legends  consist  of  tasteless  and 
'-Ttfteaning  fictions,  the  offspring  of  a  childish  credulity, 
"kxh  indeed  they  were  Intended  to  gratify,  there  are 
I'-anrof  them  of  a  highly  poetical  and  striking  character; 
pad  hence  it  is  not  surprising  that  this  species  of  literature 
"**  often  been  regarded,  even  by  persons  of  taste,  as  a 
•tfdant  oasis  amid  the  desert  of  imaginative  writings  In 
«*  middle  ages.  There  are  some  sensible  remarks  as  to 
tt»  TsJue  of  the  early  Christian  legends  tn  Beugnot,  Hist. 
0  ^  iXuructton  du  Paganitme  en  Oeeident,  I.  2H0.  In 
*  general  sense  the  term  legend  is  used  to  denote  any 
Scuuoos  or  doubtful  narrative  ;  such  as  the  exploits  of 
1  of  the  middle  ages,  or  the  history  of  a  people  or 
1  in  which  truth  Is  so  mixed  with  fable  as  to  be  In- 
um  it. 

.  In  Numismatics,  that  which  is  written  round 
*•  «eU  of  a  medal ;  opposed  to  inscription,  which  is 
»r  iti-n  acrom  it.    See  Numismatics. 

LEGERDEMAIN.  (¥r.  light  of  hand.)  A  term  given 
'  "oine deceptive  or  sleight-of-hand  performances,  which 
''Trad  either  entirely  on  dexterity  and  address,  or  derive 
Kffic1  lkgrCe  °  al(i  from  Pu»0*°Ph'«J  principles. 

<.<-l  A'DRo.  (Ital.)  In  Music,  a  direction  to  the 
rvrtormer  that  the  music  to  which  the  word  is  appended 
"  \°Jf  P^'prnied  gaily  or  briskly. 

LE'GION.  A  division  of  the  Roman  army,  comprising 
:"  shorts,  thirty  maniples,  or  sixty  centuries;  so  that 
'•  were  had  always  been  one  hundred  men  in  each  cen- 
'•"T.  as  its  name  Imports,  the  legion  would  have  con- 
»'MeJ  of  six  thousand  men.  But  the  number  was  in  fact 
'liable. 

kf*  wm  u*aa"f  three  hundred  cavalry  joined  to 
l«^on.  which  were  divided  into  ten  troops  (turmse), 
i-arh  of  these  troops  into  three  bodies  of  ten  men 
(a«oirl«).    The  defensive  arms  of  the  legionaries  were 
«'  "hlong  shield,  a  helmet,  hauberk,  and  greaves  ;  their 
Tki     WWkP°u»  «wre  a  sword  and  two  long  javelins. 
">e  legion  was  drawn  up  In  three  lines  ;  the  soldiers  In 
'* "  "f  which  were  distinguished  by  the  names  llastati, 
l"ncipes,  »nd  Triarii.    The  Hastati.  who  formed  the 
'■"I  Hoe.  were  young  men  In  the  flower  of  life,  and  orl- 
r^lly  used  long  spear.,  which  were,  however,  afterwards 
yarded.    The  Principe,  occupied  the  second  line,  and 
*«J  men  in  the  prime  of  life.    The  TrUrii  were  veteran 
^idlers, and  formed  the  third  line.    In  each  legion  there 
six  military  tribunes,  who  commanded  under  the 
Jaiu1'  c*cn  in  his  turn,  usually  for  about  a  month.  This 
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was  the  early  organisation  of  the  legion,  as  It  is  known 
to  us  chiefly  from  the  description  of  Llvy,  at  the  time  of 
the  great  Latin  war  in  the  fifth  century  of  the  Republic. 
It  was  materially  changed  in  later  times  ;  and  the  three 


original  lines  were  discarded,  probably  about  the  time  of 
the  Punic  war.  But  it  always  retained  its  distinctive 
character  of  a  separate  army,  as  It  were,  provided  with 
its  complement  of  cavalry  and  light  infantry  ;  and  it 
has  been  remarked,  as  a  striking  proof  of  the  military 
genius  of  the  Komans,  that  after  so  many  ages  of  ad- 


genius  0 

poleon,  have  foil 
Into  separate  corps,  each 


in  a  similar 

with  Its  own  cavalry  and  artillery  ;  and  these,  hi  the 
French  Imperial  armies,  usually  averaged  from  4000  to 
G000  men.  or  about  the  number  of  a  Roman  legion.  The 
organisation  of  the  legion  is  explained  in  most  works  on 
Roman  antiquities,  but  has  been  nowhere  so  thoroughly 
treated  as  by  M.  Le  Beau,  In  a  long  series  of  memoirs 
which  appeared  from  time  to  time  in  the  Mem.  de  I'  Ac. 
del  Inscriptions  et  Belles  I.ettret.  See  particularly  vols, 
xxxv.  xxxvil.  xxxix.  The  reader  may  also  now  consult 
Dr.  .1  mold's  History  of  Rome,  vol.  iL 

LE'GION  OF  HONOUR.  An  order  instituted  by 
Napoleon  when  first  consul  of  France  for  merit,  both 
military  and  civil.  The  order  consisted,  under  the  Em- 
pi  re,  01  grand  crosses,  grand  officers,  commanders,  of- 
ficers, and  legionaries.  They  were  divided  into  sixteen 
cohorts,  each  of  407  members  ;  but  the  total  amount  was 
afterwards  much  increased.  Tensions,  from  250  to  5000 
francs  per  annum,  were  attached  to  these  distinctions. 
After  the  restoration  of  Louis  XVIII.  the  order  under- 
went some  modifications  in  its  constitution,  and  its  mem- 
bers were  limited  on  a  smaller  scale.  See  Honour. 
LEGISLATION.   See  Law. 

LEGISLATOR.  (Lat.)  Onewho  frames  or  establishes 
the  laws  and  polity  of  a  state  or  kingdom.  The  term  is 
chiefly  applied  to  some  distinguisl 
such  as  Moses  among  the  Jews ; 
among  the  Athenians  ;  Lycurgus 
and  Numa  among  the  Romans. 

LEGISLATURE.  The  name  gli 
bodies  In  a  state  in  whom  is  vested  the  power  of  making 
laws.  Thus  the  king,  lords,  and  commons  of  Great  Bri- 
tain, whose  united  consent  is  indispensable  to  the  framing 
of  a  law,  are  styled  the  legislature. 

LEGITIMACY,  in  Politics,  signifies,  In  its  strictest 
sense,  the  accordance  of  an  action  or  of  an  institution 
with  the  municipal  law  of  the  land.    The  principle  of 
obedience  to  civil  authority,  in  whatever  hands  the  law 
has  placed  it,  is  consecrated  by  religion  as  well  as  t>y 
sound  philosophy.    Resistance  to,  or  evasion  of,  the  le- 
gal commands  of  a  superior,  is  thus  an  offence  against 
the  law  of  God  as  well  as  of  man,  in  things  in  themselves 
indifferent  as  well  as  in  things  commanded  by  the  prin- 
ciples of  morality.    How  far  they  must  be  obeyed  when 
against  the  conscience  of  the  subject,  Is  one  of  those  ques- 
tions of  casuistry  which  never  can  receive  a  solution  ap- 
plicable to  all  cases  and  circumstances.    In  this  sense  it 
is  clear  that  the  attribute  of  legitimacy  belongs  to  no  par- 
ticular form  of  government,  but  is  equally  inherent  in  all 
when  lawfully  established.    But,  looking  at  the  subject 
from  a  higher  point  of  view,  the  question  arises,  when 
and  how  shall  a  government  be  taken  to  be  lawfully  es- 
tablished ?  This  can  only  be  directly  answered  by  two 
classes  of  political  philosophers.   The  first  attribute  the 
quality  of  legitimacy  only  to  hereditary  monarchical  go- 
vernment, which  they  conceive  to  be  peculiarly  of  divine 
appointment,  deriving  it  from  the  patriarchal  form  of 
society.   This  theory  has  the  advantage  of  simplicity ;  but 
its  advocates  have  never  beeu  able  to  show  any  real  foun- 
dation for  it  in  the  language  of  Scripture,  and  it  is  of 
course  impossible  to  raise  it  on  any  other  basis.  {See 
Divine  Hi-,  nr.  NoN-RMlsTANCC.)  The  second  class  buses 
society  on  the  abstract  rights  of  man,  attributes  all  power 
to  the  people,  and  considers  no  government  legitimate 
except  sucn  as  is  founded  on  their  consent.    ThU  theory 
also  is  plain  and  clear  in  the  abstract ;  but  has  the  defect 
of  becoming  impossible  In  application.    For,  I.  The  prin- 
ciple of  the  social  contract,  or  Implied  consent  of  the 
people,  is  a  mere  philosophical  fiction.  2.  The  actual  con- 
sent of  the  people  (».  e.  the  majority  of  It)  to  any  existing 
form  of  government  has  never  been  satisfactorily  ascer- 
tained.   This  Is  notoriously  the  case  in  every  European 
country ;  and  even  the  representative  government  of  tho 
United  Stales  of  America  is  chosen  by  a  constituency 
from  which  slaves,  women,  and  persons  under  twenty- 
one  years  of  age  (that  is,  in  all.  fire  sixths  of  the 
population)  are  excluded.   Now  the  exclusion  of  any 
one  of  these  classes  can  only  be  justified  on  grounds  of 
expediency;  and  similar  grounds  might  equally  justify 
the  adoption  of  other  tests  (e.  g.  that  of  property,  as  in 
England  and  other  European  countries) 
still  further  reduce  the  number  of  the 
3.  Supposing  a  government  established  by  the 
voices  of  a  majority  of  the  whole  people,  the  question 
would  still  arise,  whether  every  subsequent  act  of  that 
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government  wu  lcsTitimatlied  by  that  original  validity. 
This  question  was  much  debated  in  France  at  the  period 
of  the  trial  of  Louis  XVI.;  when  the  Convention,  elected 
Itself  by  a  majority  ol  the  people,  was  assuming  the  ex- 
traordinary power  of  judging  that  monarch.  The  Glron- 
dins,  on  that  occasion,  contended  that  an  appeal  to  the 
people  (»'.  e.  to  the  suffrages  of  a  majority  of  the  con- 
stituents) was  necessary  in  order  to  ratify  the  act ;  and 
in  a  greater  or  less  degree  it  must  always  arise,  whenever 
an  alteration  in  circumstances  since  the  period  of  the 
election  of  the  representative  body  has  called  for  the 
adoption  of  extraordinary  measures.  Between  these  two 
classes  of  theoretical  politicians,  the  greater  number  are 
content  to  hold  that  the  only  fundamental  principle  of 
government  i»  expediency,  and  its  only  right  that  given 
by  municipal  law  or  peaceable  possession.  In  their  view, 
all  government  is  equally  legitimate  so  soon  as  it  Is  fairly 
established  ,  while  they  fully  admit  that  a  question,  and 
often  a  very  difficult  one,  arises  on  every  violent  change 
of  Institutions,  as  to  how  soon  the  new  government  dc 
facta  has  acquired  the  character  of  legitimacy.  In  the 
language. of  modern  politics  this  word  has  acquired  a 
peculiar  sense ;  chiefly  from  its  employment  about  the 
period  of  the  Congress  of  Vienna,  when  the  old  hereditary 
dynasties  were  termed  legitimate  in  contradistinction  to 
those  which  the  French  revolution  and  subsequent  wars 
had  founded.  Hence  the  principle  of  legitimacy  has  been, 
very  incorrectly,  opposed  to  that  of  representative  or 
popular  government ;  a  mere  abuse  of  terms,  but  an  im- 
portant one.  from  the  powerful  effect  which  words  are 
able  to  produce  in  political  discussion. 

Lect'tiHACY.  (Lat.  lcgitimus.fciir/K/.) 
deuce,  the  state  of  a  child  born  in  lawful  w 

LEGITIMA'TION.  The  act  by  which  natural  chiL 
dren  are  rendered  legitimate.  See  Gretna  Green  Mar- 
riage*. Bastard. 

LEGII'MKN.  (Lat.)  In  Botany,  a  one-celled,  one  or 
many-seeded,  two-valved,  superior  fruit,  dehiscing  by  a 
suture  along  both  its  face  and  its  back,  and  bearing  its 
seeds  on  the  ventral  suture  only.  It  differs  from  the  fol- 
licle only  in  dehiscing  by  two  valves.  Sometimes  it  is 
indehiscent,  as  in  Cassia  fistula,  Ate. ;  but  the  line  of  de- 
hiscence is  in  such  species  indicated  by  the  presence  of 
sutures.  It  is  very  near  a  drupe,  into  which  ft  passes  in 
manv  genera,  such  as  Drpteryx,  &c. 

LKGU'MINO'SjK.  A  very  extensive  natural  order 
of  Polypetalous  Exogenous  plants  found  in  all  parts  of 
the  Koi  Id  ;  forming  large  trees  and  huge  twiners  in  the 
Tropics,  and  being  herbaceous  plants  or  small  bushes, 
rarely  trees,  in  colder  countries.  The  order  contains  a 
great  variety  of  useful  and  beautiful  species,  some  of 
which,  like  clover,  lucern,  saintfoin,  and  vetches,  are 
cultivated  for  cattle  ;  others,  as  peas,  beans,  lentils,  and 
various  other  kinds  of  pulse,  form  part  of  the  food  of  man. 
Indigo,  logwood,  and  many  others  are  well-known  dyeing 
plants;  several  acacia*  produce  gum  arabic;  certain  As- 
tragali yield  tragacanth  ;  the  tamarind  and  others  bear 
pods  whose  Interior  Is  filled  with  an  agreeable  larcula  or 
pulp,  Cattia  acut(/olia  and  others  yield  senna }  Gtycyr- 
rhixa  the  liquorice  root;  Ceratonta  the  wild  locust  fruits 
of  Scripture ;  dually,  many  are  valuable  tonics,  and  some 
are  dangerout;  narcotics,  among  which  (he  common  la- 
burnum is  to  be  named.  The  larger  part  of  this  order 
consists  or  plants  called  Papilionaceous,  because  of  a  fan- 
cied resemblance  between  their  flowers  and  a  butterfly. 
Such  plants  have  one  large  expanded  petal,  and  four 
others  much  smaller,  which  form  ala*  ana  carina  in  front 
of  the  vexillum  ;  but  in  others  the  more  usual  form  of  co- 
rolla Is  observed,  and  there  arc  even  some  which,  like 
Ceratonia,  are  apetalous.  The  div  ision  of  the  order  called 
Munout  is  remarkable  for  having  very  small  flowers  with 
long  stamens,  and  growing  in  balls  or  spikes. 

LK'MMA.    (Gr.  kr.uu.ti,  from  A*t/uC«»*>,  I  take  or  as- 
tunic.)  In  Geometry,  a  preliminary  proposition.  laid  down 
or  the  purpose  of  facilitating  or  rendering  more  perspi- 
cuous the  demonstration  of  a  theorem,  or  the  construc- 
tion of  a  problem. 

LE'MMING.  A  name  given  to  a  species  of  claviculate 
Kndents  (Ueorychus  tetnrnui.  III.),  very  abundant  in 
the  north  of  Europe  on  the  shores  of  the  Arctic  ocean. 
It  is  as  large  as  a  rat.  with  black  and  yellow  fur,  and  is 
remarkable  for  its  occasional  migrations  in  innumerable 
bodies.  At  these  periods  the  lemmings  are  said  to  march 
in  a  straight  line,  regardless  of  rivers  or  mountains  ;  and, 
unimpeded  by  any  obstacle,  they  devastate  the  country 
through  which  they  pass.    See  Georycui  s. 

LEMN'I'SCATA.  (Gr.  ^uurmt.  a  ribband.)  In 
Geometry,  the  name  given  to  a  curve  of  the  fourth  de- 
gree, having  the  form  of  the  figure  8,  and  of  which  the 
equation  is xl  +  y7  ■»  tt^/i2  —  There  arc  many  other 
curves  of  the  same  order  having  a  similar  form,  but  their 
equations  differ  from  the  above.  The  leraniscata,  though 
a  re-entering  curve,  is  susceptible  of  indefinite  quadra- 
ture ;  and  iu  whole  area  is  equal  to  the  square  of  its  semi- 
axis.  It  Is  a  remarkable  property  of  this  curve  that  it  is 
capable  of  being  divided  algebraically  into  equal  though 
dissimilar  portions. 


LENS. 


The  various  properties  of 

derived  from  its  polar  equ 
C  q  =  x 


Let  C  A  -»  a,  C  Q  — 
I'Qat/,-  the  equation  of  the  curve 

I  ..-  s-j  ,.•  v  \r*—s/«.  Now  let 
CP  «=r,  and  the  angle  PC  Q-ssi,  we  shall  have*  — r  cos.  sr. 
and       r  sin.  w.    Substituting  these  values  of  x  and  y 


these  values  of 
It  becomes,  after  reduc- 


in  the  equation  of  the  curve, 
tlon,  r*  sss  a*  cos.  2  u.  But,  by  the  general  theory  of 
curves,  the  differential  of  the  area  referred  to  polar  co-or- 
dinates is  \  r-  d  u  ,  therefore  in  the  present  case  «/  area  =  | 
«* cos.  '2  u .t  m.  and,  integrating,  CpP  Q  «i3 sin.  w  cos.  st. 
At  the  point  C  we  have  r  =  0  ;  therefore  cos.  2  si  =  0.  and 
consequently  si  =  4S^.   At  this  point,  therefore, 

y\.  and  cos.  «  =       ;  *nd  *t  the  point  A  we  1 
therefore  the  area  comprised  between  C  A  and 
APpCnjfl'.    Hence  the  whole  area  bounded  by  both 
branches  (the  two  branches  being  similar)  is  equal  to  a-, 
or  the  square  of  A  C,  which  Is  |  A  B. 
Let  P  be  any  point  in  the  curve,  and  p  another  point 

related  to  P  by  the  equation  cos.  A  C  P  x  cos.  AC/>  =  v  f; 
then  the  curvilinear  arc  A  P  is  equal  to  Cp,  which  is  the 
property  above  alluded  to.  A  similar  property,  however, 
belongs  also  to  some  other  curves.  (See  Legendrc,  Ex- 
ercitet  de  Calcvl  I  hi  feral,  tome  I. ) 

LE'MONS,  ESSENTIAL  SALT  OF.  The  btnox- 
alate  of  potash  is  often  sold  under  this  name ;  it  is  chiefly 
used  for  removing  iron-moulds  and  ink-stains  from  liner. 

LE'MUll.  (Lat.  lemur,  a  ghost.)  This  term  was  ap- 
plied in  the  Linmran  system  to  several  of  the  lower  Qua- 
drumanous  animals  of  different  structure  and  habit*  it 
is  now  restricted  to  those  which 


long,  compressed,  straight,  and  sloping  forwards,  and  the 
lower  canines  approximated,  and  of  similar  form  and  di- 
rection, differing  only  in  a  slight  increase  of  site,  whence 
they  have  usually  been  enumerated  as  incisors :  the  upper 
incisors  are  straight,  and  the  intermediate  ones  are  sepa- 
rated from  each  other.  The  long  pointed  canines  of  the 
upper  jaw  are  principally  opposed  to  the  trenchant  an- 
terior false  molars  below.  Each  of  the  four  extremities 
is  provided  with  an  opposable  thumb  ;  but  the  index  digit 
of  the  hinder  hand  has  Its  nail  developed  into  a  long, 
curved,  sharp-|>ointed  claw.  The  use  of  this  claw  Is  to 
clean  or  dislodge  vermin  from  the  long  and  thick  woolly 
hair.  The  lemurs  deviate  from  the  typical  Quadrurnanes, 
and  approximate  to  the  ordinary  quadruped  In  their  elon- 
gated pointed  head  and  sharp  projecting  muzzle  ;  the 
posterior  limbs  are  a  little  longer  than  the  anterior ;  the 
tail  is  long,  thick,  and  bushy.  They  are  all  natives)  of 
Madagascar  and  of  some  of  the  smaller  Islauds  in  its 
neighbourhood.  To  judge  from  the  nature  of  their  co- 
vering, it  might  be  supposed  that  the  lemurs  were  natives 
of  acold  climate ;  but  their  fur  has  relation  to  the  season  of 
their  activity.  They  sleep  by  day,  and  move  about  in 
night  season,  during  which  time  the  air  is  often  sru 
ciently  cold  in  the  tropical  latitudes.  Thel 
a  mixed  diet  of  fruits,  insects,  and  small  birds ; 
they  surprise  while  at  roost. 

LE'.MV  K  ES.   Male  and  female  genii,  or ini 
believed  by  the  ancient  Romans  to  haunt  solitary 
aiic".  silent  places :  they  were  propitiated  by  casting 
to  them.   Their  feast  was  celebrated  under  the  na 
I. cm u i ia  or  Lemuralia. 

LE'ML'KIDJE.  (Lat.  lemur,  a  ghost.)  The  family 
of  Quadrumanous  Mammals  of  which  the  genus  Lrmur 
is  the  type ;  it  includes  the  genera  Torsius,  OtoUenm, 
St  mops,  Lichanotus,  and  Lemur  proper :  see  those  terms. 

LENS.  (Lat.)  In  Optics,  a  thin  piece  of  glass  or  any 
other  transparent  substance,  bounded  on  both  sides  by  po- 
lished spherical  surfaces,  or  on  the  one  side  by  a  spherical 
and  on  the  other  by  a  plane  surface ;  and  having  this  pro- 
perty, that  parallel  rays  of  light  In  passing  through  it 
have  their  direction  changed,  so  as  to  converge  to  a  given 
point  called  the  principal  Jocus  of  the  lens,  or  to  diverge 
as  if  they  proceeded  from  that  point. 

Lenses  receive  different  denominations  according  to 
their  different  forms.  Thus, 

A       B        C        D        ■        F  O 

--Q  0  )  I  I  {  {  ■ 

A  spherical  lens,  shown  at  A,  is  a  sphere  or  globui  j 

"f  |."1<!»*. 

A  double  convex  lent,  shown  at  B,  it  a  solid  formed  by 
two  convex  spherical  surfaces  ;  and  Is  equally  convex,  or 
unequally  convex,  according  as  the  radii  of  its  two  surfaces 
are  equal  or  unequal. 

A  piano-conn x  lens,  C,  Is  that  of  which  one  ol  the 
surfaces  Is  plane,  and  the  other  convex. 

A  double  concave  lens,  D.  is  bounded  by  two 
spherical  surfaces,  which  may  have  either  the 
different  curvature. 

A  piano-cencave  lens,  E,  has  one  surface  plane,  and  tho 
other  concave. 

A  meniscus,  F  (so  called  from  its  resemblance  to  a 
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LENS, 

»).  b  a  lens  of  which  one  of  th«  surface*  is 
the  other  concave,  and  which  meet  if 

Is 

A  amcavo-convex  tens,  0,  U  that  of  which  one  of  the 
"jrCaces  is  concave  and  the  other  convex  ;  but  in  this 
lis*  the  surfaces  will  not  meet  though  continued,  the 
radius  of  the  concave  surface  being  smaller  than  that  of 
tat  convex  one. 

The  straight  line  M  N  which  passes  through  the  centres 
of  ill  the  curved  surfaces,  or  is  perpendicular  to  both 
•  irti-vx  of  ih.'  sa-ne  lens,  is  <  .tiled  tin-  axil  of  the  lens  : 
aod  it  Is  in  this  line  that  the  focus  of  the  lens  is  situated.  I 

It  was  observed,  at  an  early  period,  that  a  transparent 
bah  of  s  spherical  form  has  the  property  of  collecting 
sine  focus  the  parallel  rays  of  light  which  fall  on  its 
furUc*.  But  it  was  remarked,  at  the  same  time,  that  the 
illumination  at  these  foci  was  extremely  feeble,  in  conse- 
quence of  the  thickness  of  the  glass  which  the  light  had 
to  pass  through.  This  inconvenience  is  removed  by 
ukmg  only  two  small  segments  instead  of  the  entire 
fphere ;  by  which  means,  as  the  refraction  takes  place  | 
coly  at  the  surfaces,  and  not  in  the  interior  of  the  glass, 
the  tery  same  refraction  of  the  rays  is  produced  as  when 
the  whole  sphere  is  used  ;  and  the  thickness  of  the  glass 
Mag  grcatlv  diminished,  the  rays  pass  through  it  in  much 
pester  number,  and  the  intensity  of  the  light  In  the  focus 
i»  much  mure  considerable. 

The  rules  for  finding  the  focal  distances  of  the  different 
•«ts  of  lenses  are  the  following.    They  depend  in  some 
measure  on  the  refracting  power  of  the  glass.  We  shall 
bete  suppose  the  index  of  refraction  to  be  1500. 
l.Rars  of  light,  K  L,  K  L,  falling  on  a  convex  lens  in 

directions  parallel  to  the 
ft  axis,  are  refracted  into  the 

point  F,  which  is  called 
the  principal  focus.  In  a 
double  and  equally  convex 
lens  the  distance  of  F  from 
C,  the  centre  of  the  lens, 
•  spherical  surfaces.  If  the 
il  distance  is  equal  to  twice 


LENZINITE. 

direction  of  the  axis,  become  divergent,  as  If  they  pro- 
ceded  from  F'  (the  principal  focus).    When  the  rays 

which  fall  on 
at 


'»  equal  to  the  rail  1  ii  * 
Iflii  Is  plano-convex,  t 

the  radius  of  the  spherical  surface.  If  the  lens  is  un- 
^ualiy  convex,  its  focal  distance  is  found  by  this  rule  :  — 
Multiply  the  two  radii  of  its  surfaces,  ancf  divide  twice 


tot  product  by  the  sum  of  the 
be  the  focal  distance  required, 
i.  When  the  rays  falling  una 


will 


lens  whose  prin- 
cipal focus  is  F  con- 
verge towards  a  point 
O.  their  convergency 
will  be  hastened, and 
they  will  be  refracted 
into  a  pointO'.  which 
i*  nearer  the  lens 
than  the  principal 
focus  F.  The  two  points  O  and  O'  are  called  conjugate 
/*» ;  and  they  are  related  to  each  other  in  such  a  manner 
«*«  C  O'  is  a  fourth  proportional  to  C  O  +  C  F.  C  O 
C  F.  Hence,  when  the  point  O  is  giv  en,  the  conjugate 
(oca.  o'  will  be  found  by  this  rule  :  —  Multiply  the 
fnacipal  focal  distance  C  F  by  C  O.  and  divide  the  pro- 
4jct  by  the  sum  of  those  numbers.  It  is  obvious  that 
»'  the  distance  of  O  becomes  greater,  O'  approaches  to 
*nd  when  O  is  at  an  infinite  distance  O'  coincides 
*tth  F. 

i.  Suppose  diverging  rays  issuing  from  a  point  O  to 
I  on  a  double  concave  lens  of  which  the  principal  focus 

u  F.  1D  this  case  they  will  be  refracted  to  a  point  O' ; 

,lQQ  the  couiugat*  foci  O  and  O'  are  so  related  that  C  O' 


h  »  fowtfa  proportional  to  CO—  CF.CO  and  C  F. 

0<  i,  found  by  the  following  rule :_  Multiply 
""principal  focal  distance  C  F  by  C  O,  and  divide  the 
product  by  the  difference  between  C  O  and  C  F.  As  the 
runt  of  divergence  O  recedes  from  the  lens,  the  point  O' 
'PlToaches  nearer  to  F  ;  and  when  O  is  at  an  Infinite 
*«unce,  O'  coincides  with  F.  As  O  approaches  the 
0'  recedes  from  it ;  when  O  is  at  F'  (the  focal  dis- 
the  refracted  rays  become  parallel  to  the  axis  ; 
*M  when  O  is  between  F'  and  C,  as  at  M,  the  refracted 
fiJ»  diverge  in  the  directions  L  to,  L  to*. 
tk  distance  of  a  concave  lens  is  the  same  as 

■*t  of  a  convex  one  whose  surfaces  have  the  same 
cu»v«sure,  and  the  rules  for  finding  the  conjugate  foci 
^?  prtrtsely  the  same  ;  but  the  rays,  instead  of  being 
j''llect«-d,  are  scattered  by  passing  through  a  concave 
and  the  principal  focus  Is  on  the  same  side  as 
K  f  ^nnt  'rom  which  the  rays  proceed.  Parallel  rays 
toiR  L*  fain,,g  0n  tb*  concavc  ,CD*  L  L  in  tno 


point  F,  they 
arc  refracted 
in  the  direc- 
tion parallel 
to  the  axis. 
When  the  in- 
cident rays  converge'  to  a  point  O  beyond  F,  the  refracted 
rays  diverge,  as  if  they  proceeded  from  a  conjugate  point 
O',  also  farther  from  the  lens  than  F' ;  and  when  the  inci- 
dent rays  converge  towards  a  point  M,  between  C  and  F, 
the  refracted  rays  will  be  convergent,  and  meet  in  a  con- 
jugate point  M'  on  the  same  side  of  the  lens  with  M. 
These  conjugate  foci  are  determined  by  the  rules  which 
have  been  given  for  convex  lenses.  Lastly,  when  the 
Incident  rays  diverge  from  a  point  O',  farther  from  the 
lens  than  the  principal  focus,  the  refracted  rays  will  be 
more  divergent,  and  proceed  as  If  they  emanated  from 
a  point  between  the  principal  focus  and  the  lens.  The 
rule  is,  In  this  case,  also  the  same  as  for  convex  lenses. 

5.  The  effect  of  a  meniscus  is  the  same  as  that  of  a 
convex  lens  of  the  same  focal  distance  ;  and  that  of  a  con- 
cavo-convex lens  the  same  as  that  of  a  concave  lens  of  the 
same  focal  distance.  The  principal  focal  distance  is  found 
by  this  rule :  -  Divide  twice  the  product  of  the  two  radii 
by  the  difference  of  the  radii. 


6.  The  alwve  rules  for  finding  the  principal  and 
jugate  foci  of  the  several  kinds  of  lenses  may  be  all 
pressed  by  two  simple  algebraic  formula*.  Let  R  i" 
the  radius  of  the  anterior  surface  (or  that  at  which  tho 
light  enters),  S  that  of  the  posterior  surface,  and  let  11 
and  S  be  considered  as  positive  when  tho  surfaces,  are 
convex,  and  negative  when  concave.  Also,  let  F  denote 
the  distance  of  the  principal  focus,  and  is  the  index  of  re- 
fraction ;  then,  neglecting  the  thickness  of  the  lens  aa 
inconsiderable,  the  formula  which  gives  the  principal 
focus  is 

|r-(»-l>fg  + £)....(!.) 

For  the  conjugate  foci  of  convergent  and  divergent  rays, 
let  U  be  the  distance  C  O  of  the  focus  of  the  entering 
rays,  and  V  the  distance  C  O'  of  the  focus  of  the  emerging 
rays ;  and  let  U  be  considered  as  negative  when  the  en- 
tering rays  arc  divergent,  and  V  negative  when  the 
emerging  rays  are  convergent ;  then, 
I       1      1  UF 
U  +  \>  =  f  or  v  —  u  _  f  •  •  •  •  '  ' 
the  point  F  being  determined  by  the  formula  (1.) 

For  the  application  of  these  formula?  to  the  different 
caws,  and  the  correction  to  be  made  lor  the  thickness  of 
the  lens,  sec  Coddington's  Treatise  on  the  Reflexion  and 
Refraction  of  Light. 

In  deducing  the  above  rules  it  has  been  assumed  that 
the  focus  into  which  the  rays  are  refracted  is  a  mathe- 
matical point ;  but  this  is  not  strictly  true,  unless  the  rays 
only  fall  on  the  lens  very  near  its  centre,  by  reason  of  the 
spherical  aberration.  (See  Aberration.)  For  the  cor- 
rection of  the  chromatic  aberration,  arising  from  the  un- 
equal refrangibility  of  the  luminous  rays,  tee  Achroma- 
tism.  Sec  also  Liuht,  Optics,  and  K infraction. 

LENS-SHAPED,  or  LENTICULAR,  or  LENT** 
FORM.  A  term  used  in  describing  the  general  figure  of 
bodies,  to  denote  their  resembling  a  double  convex  lens  ; 
as  the  seeds  of  Amaranthus.  • 

LENT.  A  solemn  time  of  fasting  in  the  Christian 
church ;  so  called  from  the  Anglo-Saxon  signifying 
spring.  The  term  of  Lent  comprises  the  forty  days 
before  Easter,  by  which  it  is  determined.  The  period  of 
time  is  intended  to  commemorate  the  fasting  of  our 
Saviour  in  the  wilderness.   See  Eastkr. 

LE'NTE,  or  LENTO.  (Ital.)  In  Music,  a  direction 
to  the  performer  that  the  music  to  which  the  word  is  pre- 
fixed is  to  be  performed  slowly. 

LE'NTIBULA'RIA'CEa.  A  very  small  natural 
order  of  Herbaceous  Exogens.  natives  of  the  marshes 
and  waters  of  all  parts  of  the  world.  They  are  nearly 
allied  to  Scrophulariace*,  but  are  distinguished  by  their 
free  central  placenta  and  minute  cxalbuminous  embryo ; 
from  Rrimulace*  by  their  irregular  flowers,  their  stamens, 
and  their  ovary.  The  beautiful  Pinguicula,  a  wild  platit 
in  marshes,  is  one  of  the  genera,  and  Vtricularia  another. 
They  are  of  no  known  use. 

LE'NTICELLES,  or  LENTICULAR  GLANDS.  A 
term  invented  by  Dc  Candolle  to  denote  certain  minuto 
speck-like  tubercles  on  stems.  Notwithstanding  the  im- 
portance assigned  them  by  this  great  botanist,  his  lent  i. 
celles  appear  to  be  nothing  more  than  the  points  of  roots 
attempting  to  spring  from  the  surface  of  bark. 

LENTI'GO.  A  freckle  of  the  skin  ;  so  named  from 
its  resemblance  to  a  lentil  seed. 

LE'NZIN  1TE.   A  hydratcd  silicate  of  alumina,  found 
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LEO. 

at  Eifield  in  Prussia ;  It  is  white,  translucent,  and  falls 
into  small  hard  grains  when  put  Into  water. 

LK'O.  (Lnt.  a  lion.)  One  of  the  sodiacal  constel- 
lations, situated  eh  it  fly  on  the  northern  side  of  the  ecliptic. 
The  star  Htgtdus,  called  also  Cor  Leonis,  belongs  to  this 
constellation. 

LK'O  M  I'KOR.  The  Little  Lion :  a  constellation  of 
the  northern  hemisphere,  between  Leo  and  Ursa  Major. 
This  constellation  has  been  formed  by  the  moderns,  and 
is  not  given  In  Ptolemy's  catalogue. 

LE'ONINE  VERSES.  Latin  verses  according  tothe 
rules  of  ancient  prosody,  but  rhymed.  The  name  is  said 
to  be  derived  from  one  of  the  popes  Leo,  or,  more  pro- 
bably, from  a  monk  called  Leoninus.  The  end  rhymes 
to  the  middle,  1. 1.  to  the  two  last  syllables  before  the 
ensura,  in  hexameters ;  in  pentameters,  the  two  divisions 
are  rhymed, 
example :  — 

ti 


Ungtwbat.  monschu*  tune 
Am  Qt>t  runvikluit,  ruuuit  ul  aott  rait. 

LR'PADITES,  Ixpadita.  (Gr.  kinsff  n  thcll-fish.) 
Goose  barnacles ;  an  order  of  Cirripeds,  comprehending 
those  which  have  a  long  flexible  contractile  stem,  fixed 
by  its  base  to  some  solid  body,  and  supporting  at  its  ex- 
tremity the  principal  parts  of  the  animal,  inclosed  by  a 
multivalve  shell,  or  coriaceous  case. 

LE'PADOGA'STER.  (Gr.  Aiear,  and  ymfr^t,  tto. 
viack.)  A  genus  of  Ditcobolnus  Malacopterygian  fishes, 
having  the  following  characters  :  pectoral  fins  expanded, 
with  stouter  rars  at  their  lower  edges,  which  curve  slightly 
forward*,  and  untte  with  each  other  beneath  the  throat  by 
means  of  a  transverse  membrane  directed  forwards,  con- 


stituting the  boundary  of  an  adhesive  disk,  rlo»e  to  which 
there  Is  a  second,  formed  by  the  union  of  the  ventral*  ; 
body  smooth,  and  without  scales ;  head  broad  and  de- 


slightly 
•ishiir" 


body 

pressed  ;  snout  salient  and  protractile  ; 
cleft,  and  furnished  with  four  or  five  rays ;  dorsal  fin  single, 
and  opposite  to  the  anal,  which  Is  near  the  tail.  .Of  this 
genu*  »c  posses*  two  native  species  ;  one  of  which,  called 
the  Cornish  sucker  (Lepadogastcr  comubiensu),  was  dis- 
covered by  Dr.  Borlase  on  the  coast  of  Cornwall ;  the 
other  ( Lepaditgattrr  bttnaculatuij  has  been  taken  on  dif- 
ferent parts  of  the  South  Weymouth  coast.  Both  species 
adhere  by  means  of  their  ventral  suckers  to  rocks,  stones, 
&c.  whence  the  generic  name  :  they  feed  principally  on 
Crustacea. 

LE'PALS.  A  term  invented  to  denote  stamens  that 
arc  sterile.    It  Is  very  rarely  used. 

LEPPCEN A.  A  term  Invented  by  Richard  to  de- 
note the  two  empty  bracts  situated  at  the  base  of  the 
locusts  of  a  grass,  and  usually  called  glumes. 

LE'PIDOIDS.  A  family  of  extinct  fossil  fishes  be- 
longing to  the  oolitic  formation,  remarkable  for  their 
large  rhomboldal  bony  scales.  Figures  of  these  scales  are 
given  in  Dr.  Rucklatui't  Brtdgewatcr  Treatite. 

LE'PIDOLITE.  CGr.  ktwn,  a  $caU,  and  X^k.sAwv.) 
A  mineral  of  granular  and  foliated  texture,  moderately 
hard,  of  a  pinkish  colour.    It  contains  iithla. 

LEPIDO'PTERA.  (Gr.  Uwtt,  and  *nes»,  a  wing.) 
The  third  order  of  insects  in  the  system  of  Linncus,  and 
the  tenth  in  that  of  Latrcille.  who  has  given  the  following 
concise  and  comprehensive  description  of  the  characters 
common  to  the  insects  of  this  most  interesting,  useful,  and 
beautiful  group. 

The  wings  are  four,  covered  on  both  sides  with  minute 
generally  coloured  scales,  resembling  farinaceous  dust, 
which  arc  removed  by  merely  coming  in  contact  with  the 
finger.  The  oral  apparatus  consists  principally  of  a  pro- 
boscis, to  which  the  name  of  antiia  has  been  given,  which 
is  rolled  spirally  between  two  palpi,  covered  with  scales  or 
hairs.  This  forms  the  most  important  part  of  the  mouth, 
and  is  the  instrument  with  which  these  insects  extract  the 
nectar  from  flowers,  their  only  aliment.  It  is  composed 
of  two  tubular  threads,  representing  the  maxilla?,  each 
bearing,  near  Its  external  ba>e.  a  very  small  superior  palp, 
In  the  form  of  a  tubercle.  The  apparent  (Inferior)  pslid, 
which  form  a  sort  of  sheath  to  the  proboscis,  replace  the 
labial  palpi  of  the  mandibulated  insects :  they  are  cylindri- 
cal or  couical,  usually  turned  up,  composed  of  three  joints, 
and  Inserted  In  a  fixed  labium,  which  completes  that 
portion  of  the  buccal  cavity  inferior  to  the  proboscis. 
Two  little  and  scarcely  distinct,  corneous,  and  more  or 
less  ciliated  pieces,  situated,  one  on  each  side,  on  the 
anterior  and  superior  margin  of  the  front  of  the  head, 
near  the  eyes,  seem  to  be  vestiges  of  mandibles.  Finally, 
we  observe,  and  under  an  equally  small  proportion,  the 
labrum  or  upper  Up. 

The  antenna?  vary,  and  are  always  multi-articulated. 
Two  ocelli  are  observable  in  several  species,  but  con- 
cealed between  the  scales.  The  three  segments  of  which 
the  thorax  is  usually  composed  are  united  in  one  single 
body ;  the  first  Is  very  snort,  and  the  two  others  are 
blended  together.  The  scutellum  is  triangular,  but  the 
apex  Is  directed  towards  the  head.  The  wings  are  simply 
veined,  and  vary  in  size,  figure,  and  position  ;  in  several 
the  inferior  ones  are  plaited  longitudinally  near  the  inner 


LEPIDOPUS. 

margin.   At  the  base  of  each  of  tho  superior 

a  kind  of  epaulette,  prolonged  posteriorly,  which 
sponds  to  the  piece  called  tegula  in  the  Hj 
The  atidomen,  composed  or  from  six  to  s. 
attached  to  the  thorax  by  a  very  small 
diameter,  and  presents  neither 
several  females,  however,  as  in  Conn,  the 
become  narrowed  and  extended,  to  form  an  oviduct  re- 
sembling a  pointed  and  retractile  tail.  The  tarsi  al  wars 
have  five  joints.  There  are  never  more  than  two  kinds 
of  individuals,  males  and  females. 

The  females  usually  deposit  their  ova,  frequently  very 
numerous, on  the  vegetable  surfaces  which  are  to  nourish 
their  larva* ,  and  soon  after  perish. 

The  larvs  of  Lepidopterous  insects  are  well  known 
by  the  name  of  caterpillars.  They  have  six  squamous  or 
hooked  feet,  which  correspond  to  the  legs  of  the  perfect 
insect,  and  from  four  to  ten  additional  mcjnbranous  ones, 
or  proved**  ;  the  two  last  of  which  are  situated  at  the 
posterior  extremity  of  the  body.  Those  caterpillars 
which  have  but  ten  or  twelve  io  all  have  been  called, 
from  their  mode  of  progression,  geomrtrtt.  Several  of 
these  geometers,  when  at  rest,  remain  fixed  tothe  branches 
of  plants  by  the  hind  feet  alone,  whence  in  the  form, 
colour,  aud  directions  of  their  body,  they  resemble  a 
twig.  They  can  support  themselves  in  this  position  for  a 
long  time  without  exhibiting  the  slightest  symptom  of 
life.  So  fatiguing  an  attitude  must  require 
muscular  force  ;  and,  in  fact,  Lyonnet  counted  4 
in  the  caterpillar  of  the  Costus  iigniprrda. 

The  body  of  these  larva?  is  general! v  elongated,  i 
cylindrical,  soft,  variously  coloured ;  sometimes  i 
Anil  ftomctlincs  coTcrod  with  ti&irs.  tuT 
It  is  composed  of  twelve  tegmenta  or  i 
the  head,  with  nine  stigmata  on  each  side.  Their  bead  is 
Invested  with  a  corneous  or  squamous  dermis,  and  pre- 
sents on  each  side  six  shining  granules,  which  appear  to 
be  ocelli ,  and  it  is  furnished  with  two  very  short  and 
conical  antenna?,  and  a  mouth  composed  of  strong  man- 
dibles, two  maxilla*,  a  labrum.  and  four  small  palpi. 
The  silk  which  they  use  Is  elaborated  in  two  long  ami 
tortuous  internal  vessel*,  of  which  the  attenuated  su|»erior 
extremities  terminate  in  the  Up.  A  tubular  and  conical 
matnllla  forms  the  spinnaret  through  which  the  threads 
are  spun. 

Most  caterpillars  feed  on  the  leaves  of  plants ;  some 
gnaw  their  (lowers,  roots,  buds,  and  seeds  ;  others  attack 
the  ligneous  or  hardest  part  of  trees,  softening  it  by  means 
of  a  fluid  which  they  disgorge.  Certain  species  attack 
our  woollens  and  furs,  thereby  doing  us  much  injury 
even  our  leather,  bacon,  wax,  and  lard,  are  not  s 
by  them.  Several  confine  themselves  exclusively 
single  article  of  diet ;  others  are  less  delicate,  and  i 
all  sorts  of  organised  matters. 

Some  of  them  form  societies,  and  frequently  live  i 
a  silken  tent,  spun  by  them  In  common,  which 
shelters  them  In  winter.  Several 


to  a 


themselves,  either  fixed  or  portable  ;  others  make 
abode  in  the  parenchyma  oMcavev  where  they 


never  Issue  forth  but  at  night.    The  severity  of 
so  fatal  to  almost  all  insects,  docs  not 
Urna-,  which  only  appear  in  that  season. 
Caterpillars  usually  change  their  skin  four  times 


pre- 


viously to  passing  into  the  state  of  a  nymph  or  chrysalis. 
Most  of  them  spin  a  cocoon  in  which  they  enclose  them- 
selves. A  frequently  reddish  liquor,  which  Lcpidopforous 
insects  eject  at  the  moment  of  their  metamorphosis,  softens 
or  weakens  the  extremity  of  the  encoon,  and  facilitate* 
their  exit :  one  of  these  extremities,  also,  is  generally 
thinner  than  the  other,  or  presents  a  favourable  issue  by 
the  peculiar  disposition  of  the  fibres.  Other  caterpillar's 
are  contented  with  connecting  leaves,  particles  of  earth, 
or  of  the  substances  on  which  they  have  lived,  and  thus 
forming  a  rude  cocoon.  The  nymphs  of  the  diurnal 
Lepidoptera  are  ornamented  with  golden  spots,  whence 
the  term  ckry$oli$  applied  to  them  :  they  are  naked,  and 
fixed  by  the  posterior  extremity  of  the  body.  The  nymphs 
of  all  the  Lepidoptera  are  swathed,  or  resemble  mummies. 
Those  of  several  Insects  of  this  order,  particularly  ol  the 
Diurrue,  undergo  their  metamorphosis  in  a  few  days  ; 
they  even  frequently  produce  two  generations  in  the 
course  of  the  year.  '1  he  caterpillars  or  chrysalides  of 
others. 


er,  remain  during  the  winter  in 
these  states,  and  undergo  their  final  transformation  in 
lng  spring.  The 


Tin?  I  cp  l  tlo  pt  ^  ri  i^nn*  from  th^ir 
phal  cnTve.op  through  a  »fit,  which  is  effected  iu  the 
of  the  thorax. 

LE'PIDOPUS.  (Gr.  Aiw.andesw.a/e©/.)  A  |_ 
of  Tsenloid  fishes,  characterised  by  the  reduction  of  the 
ventral  fins  to  the  condition  of  small  scaly  plates.  The 
thin  and  elongated  body  is  without  scales :  it  is  turn  is  led 
with  a  dorsal  fin.  which  extends  lu  whole  length,  and  a 
I  narrow  anal  fin ;  it  terminates  in  a  well-formed  caudal. 
The  branchiostegous  rays  are  eight  in  number  ;  the  head 
U  pointed,  with  a  single  row  of  laniarj  teeth  hi  each 
jaw,  the  largest  above,  and  others,  very  small,  on  the 
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LEPIDOTUS. 


.the  name  of  a  fossil 
rhomboidal, 
r  obtusely  e 


is  known, 

).   It  1«  very  rare: 
by  Mr.Yarrell, 

LEPIDO'TUS.  Ii 
£*h,  distinguished  by  iU 
riHled  scalet,  and  its  b< 
teeth :  its  remai  n  t 
I.  "i  fi  rroation. 
LtFiDorvi.  In  Botany,  Latin  term  for  leprous. 
LE'  PIS.  (  Or.  Xisrtr,  a  seals. )  A  scale  or  icurf,  consisting 
of  a  thin  transparent  membrane  attached  by  its  middle, 
xnd,  owing  to  the  imperfect  union  towards  its  circum- 
ference of  the  cellular  tissue  of  which  it  is  composed, 
lav  ins  a  lacerated  irregular  margin.  It  gives  origin  to 
(be  adjective  Lepidote. 

LEPl'SMA.  (Gr.  Xwrtsm,  decortication.)  A  Lin- 
ts t-au  genus  of  Apterous  insects,  forming  the  first  family 
of  Th  jsanourous  insects  in  the  system  of  Latrellle.  The 
body  of  these  apterans  is  elongated,  and  covered  with  small 
scales,  frequently  silvery  and  brilliant ;  from  which  cir- 
cumstance the  most  common  species  has  been  compared 
to  a  li.tle  fish.  The  antennx  are  setaceous,  and  usually 
very  long.  The  feet  an 
large  and  strongly  comi 

insects  run  with  great  velocity :  some  of  them,  by 
of  their  caudal  appendage,  are  enabled  to  leap. 

Ives  in  the  cracks  of  the 


!.im«».  In  Uotanv.  a  term  sometimes  applied  to  the 
rap- shaped  disk  of  Paronia  and  Aconilum  ;  but  seldom 
employed. 

LRPl'SMID£.  The  family  of  Thysanourous  insects 
of  which  the  genus  Lepirma  is  the  type.  It  includes  the 
genera  l.cpitma  proper,  and  Machtlrs.  See  those  words. 

LEPO'RID.E.  The  hare  tribe,  or  the  family  of  Ro- 
dents of  which  the  genus  If  pus  is  the  type. 

LE'PR  A.  (Gr.  rough.)  The  leprosy  ;  a  disease 

of  the  skin,  characterised  by  scaly  patches,  nearly  of  a 

•  ircular  form.  The  cuticle  becomes  reddish  and  scaly  ; 
at  first  upon  tome  one  spot,  often  the  knee,  and  thence 
gradually  spreads  over  the  body,  which  becomes  stiff  and 
uncomfortable,  and  most  unseemly  in  appearance.  Fric- 
tion, warm  baths,  sulphur  baths,  and  afterwards  slightly 
stimulating  ointments,  such  as  pitch  ointment,  or  weak 
citrine  ointment,  with  light  and  moderate  diet,  and  careful 
abstinence  from  wine  and  stimulants,  are  the  principal 
means  of  cure.  This  disease  appears  to  have  been  of 
much  more  frequent  occurrence  in  ancient  than  In  mo- 
dern times ;  but  it  is  generally  believed  that  the  lepers 
mentioned  in  the  sacred  and  profane  authors  were  afflicted 
with  a  disease  resembling  more  that  known  by  the  name 
of  elephantiasis  than  leprosy. 

LEPTOCE'PHALANS.  Ixptocepkalid*.  (Gr.Aievs*. 
"  r;  *• ;  t>  r.  a  head.)  The  name  of  a  family  of  fishes 
led  by  thcsmallncss  of  the  head,  of  which  the 
genus  I  sptoeephahis  is  the  type. 

LEPTOCE'PHALUS.  A  genus  of  Apodal  Malacop- 
terygian  fishes.  In  the  system  of  Cutler,  characterised  by  a 
tery  rmall  and  short  head,  and  a  remarkably  compressed 
-  •!  <!<Iicat<-  t«i<ly  :  the  pectoral  tin*  and  branchial  .»)><  r- 
n  ires  are  very  small ;  the  dorsal  and  anal  fins  are  narrow, 
and  united  at  the  point  of  the  tail.  One  species  of  this 
rare  and  singular  genus  was  discovered  near  Holyhead, 
aod  was  described  by  Gronovius  under  the  generic  name 
of  Leptocrpbnlus,  in  reference  to  the  diminutive  slse  of 

•  >-  •.!  hot  climates. 

LEPTU'RA.  (Gr.  Xtsrrs**,  iimder,  tifm,  a  tail.)  A 
Linruran  genus  of  I^ongicorn  beetles,  now  the  type  of  an 
extensive  family  (Lcpturida'),  in  which  the  eyes  are 
rounded  and  entire,  or,  if  slightly  emarginate,  with  the 
antenna?  inserted  before  the  emarglnation.  The  head  is 
always  inclined  posteriorly  behind  the  eyes,  or  is  abruptly 
contracted  at  its  junction  with  the  thorax,  In  the  manner 
of  a  neck  ;  the  thorax  is  conical  or  trapezoidal,  narrowed 
anteriorly ;  the  elytra  become  gradually  narrower.  The 
term  Lep.'ura  is  now  restricted  to  those  Lepturldans  in 
which  the  head  is  abruptly  narrowed  immediately  behind 
the  eyes  ;  the  antennas  inserted  near  the  anterior  cxtre- 

of  the  eyes,  the  two 
almost  confounded 
always  smooth,  or 


in  one 


which  they 
The  thorax  is 


LETTER. 

portions  of  the  limbs,  of  which  the  hind  pair  Is  much 
longer  than  the  fore,  enable  them  to  escape  by  rapid  flight. 
The  smaller  species,  as  the  rabbit,  add  to  their  means  of 
urrowing  in  the  soil.  Among  the  anatomical 
of  the  genus  Leput  may  be  reckoned  the  rudi- 
condition  of  the  clavicles,  and  the  reticulate  bony 
structure  of  the  infra-orbital  spares. 

Lares.  The  Hare.  In  Astronomy,  one  of  the  forty- 
eight  ancient  constellations  of  Ptolemy,  situated  in  tho 
southern  hemisphere. 

LERN.tlFO'RMES.  (  Lat .  lcrnsea,  a  parotitic  trorm  ; 
forma,  form.)  The  name  of  a  family  of  Siphonostomous 
Crustaceans,  comprehending  those  with  a  long  vermi- 
form body. 

LERNE'A.  (Gr.  ktemni,  a  name  qf  /Ac  hydra.)  A 
Linntran  genus  of  low-organised  crustaceous  animals,  all 
of  which  are  external  parasites  of  fishes,  and  constitute 
the  class  Kpixoa  of  modern  systems. 

LE  ROI  LB  VEUT.  (Fr.  the  sovereign  vills  it,  or 
assents.)  A  form  of  words  by  which  the  royal  assent  is 
intimated  by  -the  clerk  of  parliament  to  the  passing  of 

Cubltc  bills.  To  private  bills  the  royal  assent  is  expressed 
y  Soil/ait  comme  it  est  desiri.  The  dissent  of  the  sove- 
reign to  the  passing  of  any  measure  is  signified  by  the 
words  /.<•  ><<i  s'arisera.   See  Parliament. 

LE'SSONS  (Lat.  lego,  /  read),  are  certain  portions  of 
the  scriptures  read  in  most  Christian  churches  during 
divine  service,  the  performance  of  which  in  the  ancient 


church  devolved,  among  other  duties. 
In  the  English  church,  the  course  of 
the  year  at  the  book  of  Genes 
the  two  books  of  Chronicles,  continues  through  the  Old 
Testament,  including  portions  of  the  Apocrypha. 

In  the  second  lessons,  as  they  are  called,  the  same 
course  is  followed  with  the  New  Testament.  In  the 
Presbyterian  church  the  word  lesson,  in  this  sense,  is  un- 
known, though  the  practice  of  reading  a  portion  of  scrip- 
ture is  almost  universally  adopted  ;  but  the  selection  of 
the  passage  1*  left  to  the  choice  of  the  officiating  clergy- 
man. 

LESTRIS.  (Lat.  a  robber.)  A  subgenus  of  Gulls, 
separated  from  the  Larus  proper  on  account  of  their 
large  membranous  nostrils  opening  nearer  the  point  and 
edge  of  the  beak,  and  their  tail  being  pointed.  They 
pursue  the  small  gulls  with  singular  pertinacity  and  bold- 
ness to  rob  them  of  their  food ;  and  hence  their  name. 

LE'THARGY.  (Gr.  Xvfc,  forgetjutness.)  A  heavy 
unnatural  slumber,  sometimes  bordering  upon  apoplexy, 
from  which  persons  are  difficultly  roused.  It  sometimes 
arises  from  a  plethoric  state  of  habit,  in  which  case  it  re- 
quires depletion  ;  but  id  often  also  is  a  symptom  of  over 
fatigue  of  mind,  and  then  nervous  remedies  are  indicated. 

LE'THR.  (Gr.  &«*;.)  In  Greek  Mythology,  the 
River  of  Oblivion  :  one  of  the  streams  of  the  infernal  re- 


en  ce.  In  the  sixth  book  of  VirgtCs  Mncid,  the  shades 
of  the  departed,  after  fulfilling  their  various  destiuies  in 
the  Infernal  regions  during  a  thousand  years,  are  brought 
to  drink  of  the  water  of  Lethe,  as  a  preparation  for  their 
transmigration  into  new  bodies. 

Has  rannn,  ubi  millr  retain  vnlWrr  per  annot, 
l«(ti*um  ail  flu*ium  deus  erocmt  acinine  magno  ; 
Scilicet  tmincmum  supera  ut  con»cm  reviaaiM, 
Kurtus  rt  inclpiant  In  corpora  vellc  rvverti. 

The  beautiful  verses  of  Milton  are  well  known :  — 


Kir  off from  these,  a  alow  and  stlem  i 
Ir'hi'.  the  river  of  oblivion,  rolls 
Her  water*  lal'jrlnth  :  vhrrenf  whoao  drinks 
Straightway  hit  former  S'  nse  and  bring  furicrts  — 
Forgets  both  joy  and  grivf,  pleuure  and  p.Un. 


Nor  Is  the  '*  slow  and 

by  Dante:- 

Tutte  I'aeqwf,  che  ton  dil*  piu 
I'arrirno  atete  In  *e  mtstura  vicuna 
Verso  dt  midlA,  che  nulla  naacondet 
AwecnAcne  si  muota  brunt  bruna 
Sotlo  I'ombra  perprtua,  rhe  rnai 
K&Ktfiar  non  1a*. la  sole  Ivl,  n«  luna. 


less  exquisitely 


(Lat.  a  Aarr.)  A  genus  of  Rodents  pc- 
Qguished  by  having  their  superior  incisors 
r ,  i.e.  each  of  them  has  a  smaller  one  behind  it. 
The  molar  teeth  are  also  more  numerous  than  in  most 
ether  Rodent  ia.  there  being  six  on  each  side  of  the  upper 
jaw,  «nd  five  on  each  side  of  the  lower  jaw  :  the  ears  are  I 
very  long,  the  tail  short  and  turned  up.  The  species  of 
ibis  genus  are  called  bares  and  rabbits.  The  eyes  are 
large  and  prominent,  and,  with  the  well-developed  ears, 
serve  to  announce  to  these  timid  and  defenceless  animals 
remote  objects  and  sounds  of  peril :  the  strength  and  pro-  j 


Geographers  have  placed  the  river  Lethe  (that  Is,  its 
supposed  issue  on  the  surface  of  the  earth)  in  Bceotia, 
near  Lebadea,  in  Crete,  and  on  the  coast  of  Africa. 
There  was  also  a  river  of  oblivion  (limia  oblivionis)  in 
Spain,  now  the  Lima. 

LE'TTER.  (Lat  litera.)  A  character  used  to  ex- 
press one  of  the  simple  sounds  of  the  voice.  letters 
properly  combined  form  the  visible  sign*  of  those  sounds 
by  which  we  communicate  our  ideas.  What  letters  wero 
originally,  who  first  invented  them,  and  among  what 
people  they  were  primarily  used,  arc  still  questions  of 
profound  obscurity.  Philo,  says  the  Ency.  Brit.,  at- 
tributes this  great  and  noble  invention  to  Abraham  ; 
St.  Irenxus  and  others  to  F.noch  ;  Dibliandcr  to  Adam  ; 
Eusebius,  Clemens  Alexandrinus.  Cornelius  Agrippa, 
and  others,  to  Moses ;  Pomponius  Mela,  Merodian, 
Rufus  Festus,  Pliny,  Lucan,  and  others,  to  the  Phoe- 
nicians ;  St. Cyprian  to  Saturn;  Plato  and  Tacitus  to 
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LETTER  OF  CREDIT. 

the  Egyptians ;  lorae  to  the  Ethiopian!,  and  others  to 
the  Chinese,  who  cannot  possibly  be  entitled  to  this 
honour,  since  all  their  characters  are  the  signs  of  simple 
ideas,  and  have  nothing  in  common  with  letters.  Various 
also  are  the  conjectures  concerning  the  different  kinds 
of  letters  used  in  different  languages.  Thus,  Moses  is 
supposed  by  Crinitus  to  have  Invented  the  Hebrew  letters  ; 
Abraham  the  Syriac  and  Chahhcic ;  the  Phoenicians 
those  of  Attica  ;  Nlcostrata  the  Roman  ;  I  sis  the  Egyp- 
tian ;  and  Vulfilas  those  of  the  Goths.  All  these  state- 
ments, however,  are  purely  conjectural ;  and  it  would  be 
vain  to  examine  the  foundation  on  which  they  are  based. 
Letters  are  distinguished  by  grammarians  Into  vowels, 
and  consonants  (which  latter  are  again  subdivided  into 
mutes  and  liquids),  and  diphthongs,  according  to  the  organ 
employed  in  their  pronunciation.   See  Alphabet,  Lan- 

OL'AGE. 

Letter,  in  Printing,  Is  the  usual  term  for  an  ag- 
gregate quantity  of  types  In  a  printing  office ;  as  when 
a  work  is  put  in  hand,  and  there  happens  to  be  a  great 
quantity  of  type  of  the  proper  sort  unemployed,  it  is  usual 
to  say  "  there  is  plenty  or  letter ; "  and,  on  the  contrary, 
"  there  is  a  scarcity  of  letter." 

LETTER  OE  CREDIT.  A  letter  written  by  one 
merchant  or  correspondent  to  another,  requesting  him 
to  credit  the  bearer  with  a  certain  sum  of  money.  The 
bearer  should  be  described  with  as  many  particulars  as 
possible,  lest  the  letter  fall  improperly  Into  other  hands. 

LETTER  OF  LICENCE.  An  instrument  by  which 
creditors  allow  a  party  who  has  failed  in  his  trade  time 
for  payment  of  debts  and  management  of  affairs. 

LETTER  OF  ATTORNEY.  A  document  by  which 
i>  party  gives  another,  named  therein,  power  to  do  certain 
lawful  acts  In  his  stead,  the  party  so  authorized  being 
called  his  attorney  ;  such  as  to  give  seisin  of  lands  ;  sue , 
or  receive  rents  debts,  and  dividends. 
LF/TTERS  OF  MARQUE.  See  Marque. 
LETTERS  PATENT,  or  LETTERS  OVERT,  in 
Law,  are  letters  of  the  king,  open,  but  sealed  at  the  foot 

nir  some  privilege 
mt  which 


with  the  great  seal  of  England,  conferring  some  privilege 
whereby  a  party  is  enabled  to  do  or  enjoy  that  whl 
is  ' 


se  he  could  not.    Such  are  letters  patent 
denizens,  to  protect  inventions,  &c. 

LEU'CIN.  (Gr.  Aivxsy.  t/»Ai7e.)  A  white  pulverulent 
substance,  obtained  by  the  action  of  dilute  sulphuric  acid 
on  muscular  fibre.  It  combines  with  nitric  acid,  forming 
the  nitro-l,-ueie  acid. 

LEU'CITE.  (Gr.  An,**.)  A  crystallised  mineral,  of 
a  grey  or  white  colour,  gmerally  opake,  and  something 
resembling  the  garnet  in  form.  It  usually  occurs  in  lava, 
especially  in  that  of  Vesuvius ;  hence  it  is  also  termed 
Vctuvian  and  eole'snic  garnet. 

LEUCO'MA.  A  white  opacity  of  the  cornea  of  the  eye, 
arising  from  Inflammation. 

LEUCOPR'TRIANS.  In  Ecclesiastical  History,  the 
name  of  a  fanatical  sect  of  Christians  which  sprang  up  in 
the  Greek  and  Eastern  churches  towards  the  close  of  the 
12th  century.  The  tenets  which  they  embraced  were 
peculiarly  strict ;  while  they  rejected  all  the  outward 
ceremonies  of  religion,  and  spent  their  whole  time  in 
prayer  and  supplication  to  the  Deity.  They  derived  their 
name  and  origin  from  an  enthusiast,  Leucopetrus,  of  whom 
little  is  known  beyond  his  name 

LEU'COPHLEGMA'TlC.  A  pallid  flabby  state  of 
body. 


LEVA'NT  (It.  levante,  rising),  in  Geography.  Isap- 

ry  situated  to  the 
f  any  continent  or 

intry;  but,  in  a  more  contracted  signification.  It  is  given 


plied  in  a  general  sense  to  any  country 
1  of  us.  or  iu  the  eastern  part  of  a 


to  that  part  of  the  Mediterranean  sea  bounded  by  Asia 
Minor  on  the  north.  Syria  and  Palestine  on  the  east, 
Egypt  and  Barca  on  the  south,  and  by  the  island  of  Can- 
dia  and  the  rest  of  the  Mediterranean  on  the  west. 

LE  VA'RI  FACIAS.  In  Law.  a  writ  of  execution  di- 
rected to  the  sheriff,  whereby  he  is  commanded  to  levy  a 
sum  of  money  upon  the  lands  and  tenements,  goods  and 
chattels,  of  a  man  who  has  forfeited  his  recognizances.  It 
is  superseded  in  practice  by  the  writ  of  elegit,  except  in 
cases  of  outlawry. 

LEVA'TOR  MUSCLES.  Those  which  lift  the  part 
to  which  they  are  attache<L 

LE'VEE  (Fr.  lever,  to  rise),  is  tho  term  u*«d  in 
court  language  for  the  ceremonial  visits  which  distin- 
guished personages  receive  in  the  morning  ;  or,  as  the 
word  implies,  at  their  rising.  It  Is  chiefly  applied  in  this 
country  to  the  stated  public  occasions  on  which  her  Ma- 
jesty receives  visits  from  such  of  her  subjects  as  are  en- 
titled by  rank  or  fortune  to  the  honour.  The  difference 
between  a  Itvce  and  a  drarring-rcom  consists  in  this,  — 
Miat  while  at  the  former  gentlemen  alone  appear  (with 
the  exception  of  the  chief  ladies  of  the  court),  both  ladies 
and  gentlemen  are  admitted  to  the  latter. 

LEVEE  EN  MASSE.  (Fr.  literally  an  universal 
rising.)  A  military  expression  for  the  rising  of  a  whole 
people  to  defend  their  country  from  invasion.  In  Ger- 
many it  is  styled  landsturm.  In  contradistinction  to  the 
laadwehr  or  militia  {quod  ride) ;  and  there,  as  In  Spain 


LEVELLERS. 

and  Tyrol,  iU  efforts  have  often  proved  instrumental  In 
rescuing  the  country  from  foreign  invasion. 

LE'YEL.    An  instrument  which  shows  the  direction 
o(  a  straight  line  {parallel  to  the  plane  of  the  horizon. 

The  plane  of  the  sensible  horuon  is  indicated  in  two 
ways :  by  the  direction  of  the  plummet  or  plumb-line,  to 
which  it  is  perpendicular  ;  ana  by  the  surface  of  a  fluid  at 
rest.  Accordingly,  levels  are  formed  cither  by  means  of 
the  plumb-line,  or  by  the  agency  of  a  fluid  applied  in  r 
particular  manner.  They  all  depend  upon  the  & 
ciple,  namely,  the  action  of  terrestrial  gravity. 

Levels  in  which  the  plumb-line  forms  the  esse 
are  those  most  usually  employed  for  the  common  [ 
required  by  bricklayers,  masons,  carpenters,  &c 
are  constructed  under  many  different  forms  ;  but  the  L 
ral  principle  is  as  follows : — A  frame  or  board  is  prepared, 
having  one  edge  perfectly  straight,  and  a  straight  line  is 
drawn  on  the  frame  at  right  angles  to  the  straight  edge. 
To  some  point  of  this  straight  line  a  thread  carrying  a 
plummet  is  attached;  consequently,  when  the  frame  is 
placed  in  such  a  position  that  the  thread  of  the  plummet, 
hanging  freely,  coincides  with  the  straight  line,  the 
straight  edge  of  the  frame,  which  is  pcrpeudit-ular  to  it, 
must  be  horizontal.   See  Plummet. 

The  Artillery  Foot  herd,  and  the  Gunner's  Level,  be- 
sides the  line  and  plummet,  have  a  scale  for  showing  the 
inclination  of  a  straight  line  to  the  horizon.  Tbe  for- 
mer has  two  equal  legs  or 
branches  placed  at  right  an- 
gles ;  and  from  their  point 
of  junction  a  thread  and 
plummet  hangs,  and  plays 
over  a  quadrant  divided  in- 
to twice  45°  from  the  mid- 
dle. The  plane  or  line  on 
which  the  two  ends  rest  is  horizontal  when  the  thread 
falls  over  the  zero  point  of  the  scale ;  and  when  It  tails 
over  any  other  point,  the  degree  marked  on  the  scale  in- 
dicates the  inclination  or  tho  line  to  the  horizon.  The 
gunner's  level  is  on  the  same  principle,  though  differently 
constructed  ;  the  thread  or  plummet  being  replaced  by  a 
solid  piece  or  brass,  loaded  at  the  lower  end.  and  the  legs, 
or  rather  the  edges,  or  the  brass  plate  making  an  angle  of 
4f>°.    It  is  used  in  the  same  manner  as  the  former. 

Spirit  Level  By  far  the  most  convenient  and  also  the 

most  accurate  level  is  the  spirit  level,  represented  in  the 
annexed  figure ;  "  which  is  nothing  more  than  a  glass 

tube  nearly  filled  with  a  liquid 
(spirit  of  wine  being  now  gene- 
rally used,  on  account  of  its 
mobility  and  not  being  liable 
to  freeze),  the  bubble  in  which, 
when  the  tube  is  placed  horizontally,  would  rest  Indiffer. 
j  ently  in  any  part  if  the  tube  could  be  made  mathematically 
straight ;  but  that  being  impossible  to  execute,  and  every 
tube  having  some  slight  curvature,  if  the  convex  side  be 
;  placed  upwards  the  bubble  will  occupy  the  higher  part, 
as  in  the  figure  (where  the  curvature  Is  purposely  ex- 
aggerated). Suppose  such  a  tube  as  A  B  firmly  fastened 
on  a  strnlght  bar  C  D,  and  marked  at  a  b,  two  points  dis- 
tant by  the  length  of  the  bubble ;  then,  if  the  instrument 
be  so  placed  that  the  bubble  shall  occupy  this  interval,  it 
is  clear  that  C  D  can  have  no  other  than  one  definite 
inclination  to  tho  horizon ;  because,  were  it  ever  so  little 
moved  one  way  or  other,  the  bubble  would  shift  Rs  place, 
and  run  towards  the  elevated  side.  Suppose  now  that  we 
would  ascertain  whether  any  given  line  P  Q  be  bori- 
zontal ;  let  tho  base  of  the  level  C  D  be  set  upou  it, 
note  the  points  a  b.  between  which  the  bubble  is 


contained ;  then  turn  the  level  end  for  end.  so  that  C 

rest  on  Q,  and  D  on  P  :  if  then 
|_|  _  the  bubble  continue  to  occupy 
the  same  place  between  a  and  b, 
it  is  evident  that  P  Q  can  be  ne 
otherwise  than  horizontal  ;  if 
not,  the  side  towards  which  the  bubble  runs  is  highest, 
and  must  be  lowered.  Astronomical  levels  are  furnished 
with  a  divided  scale,  by  which  the  places  of  the  ends  of 
the  bubble  can  be  nicely  marked."  {liertchefs  Astro- 
nomy, p.  92.) 

The  accuracy  of  the  indications  of  the  level  depends  in 
a  considerable  degree  on  the  regularity  of  the  interior 
surfaces  of  the  tube.  They  arc  commonly  made*  of 
tubes  in  tbe  same  state  as  they  are  obtained  at  the  glass- 
house ;  but  when  very  great  accuracy  is  required,  as  in 
astronomical  observations,  the  interior  surfaces  arc  some- 
times  ground  so  as  to  give  them  a  regular  cylindrical,  or 
rather  spindle  form,  with  a  slight  spherical  curvature. 
The  tube  and  bubble  must  be  of  considerable  length. 
The  larger  the  bubble  the  more  freely  it  moves,  and  con- 
sequently the  more  sensible  is  the  level  to  a  small  in- 
clination. With  proper  care  they  cau  be  executed,  it  is 
*aid.  with  such  delicacy  as  to  Indicate  a  single  second  of 
angular  deviation  from  exact  horizontally. 

LF/VELLERS.  In  English  History,  a  party  which 
arose  in  the  army  of  the  Long  l*arllament.  about  the  time 
when  it 
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LEVELLING  STAVES. 


to 

throughout 

Several  of  the  officers  belonging  to  this 
,  cashiered  in  1649 :  and,  on  Cromwell 't  depar- 
for  Ireland  in  the  end  of  that  year,  they  raited  mu- 
tinies in  various  quarters  occupied  by  the  army,  and  were 
tot  down  by  Fairfax  with  some  bloodshed.  John  Lil- 
(nme.  one  of  the  chiefs  of  the  faction.  —  of  whom  it  was 
Hid  that,  **  if  none  but  be  were  left  alive  in  the  world, 
J<i&a  would  quarrel  with  Lilburne,"— published,  in  1649, 
)ii>  Manifestation  from  J.  Lilburne  and  otkers,  styled 
LereUers.  (See  Clarendon,  books  x.  and  xli. ;  God~ 
*r?n'$  History  of  Ike  Comtnonwcalfk.) 

LEVELLING  STAVES.  Instruments  used  with  the 
spirit  level,  for  supporting  a  mark,  and  showing  at  the 
urae  time  its  height  above  the  ground.  As  constructed 
hj  Trough  ton,  they  consist  of  three  sliding  rods  of  ma- 
h  .pany.  each  about  four  feet  long,  and  dlrided  into  feet 
and  hundredths.  They  carry  each  a  circular  sliding  vans, 
luring  at  the  lower  edge  a  square  aperture,  one  side  of 
vhtrh  is  levelled  ;  and  a  line  on  the  levelled  side  denotes 
the  reading  of  the  staff.  The  face  of  the  vane  is  made  of 
white  holly,  with  an  inlaid  loxenge 
of  ebony,  forming  at  once  a  conspi- 
cuous object,  and  one  easy  of  bisec- 
tion. In  levelling,  the  vane  must 
be  moved  up  or  down  till  the  hori- 
/■ .-it.il  wire  of  the  telescope  bisects 
the  acute  angle  of  the  lose 
shown  in  the  figure.  As  the 
on  the  levelled  edge  at  a  denotes 
the  reading  of  the  itafT,  a  piece  equal 
In  length  to  the  distance  a  b  is  cut 
from  the  bottom  of  the  staff,  or, 
',  the  divisions  commence  at 
e  lero.  (Simms's  Treatise  on 
.  1*34.) 

A  branch  of  surveying,  which  has  for 
»r  how  much  any  assigned  point  is 
assigned  point  above  a  level  surface, 
water  would  assume  when  perfectly 
st  test. 

Io  ordinary  cases  of  levelling  (for  example,  for  canals, 
railroads,  Ac.)  the  instruments  commonly  employed  are 
a  spirit  level  attached  to  a  telescope,  and  a  pair  of  stave*. 
Levelling  Staves.)   Suppose  that  the  difference  of 

level  between  A  and  B  is 
to  be  found :  the  staves 
are  placed  successively 
at  A,  C,  Ac;  the  intervals 
nut  exceeding  400  yards, 
on  account  of  the  curva- 
ture of  the  earth,  and  the 
levelling  instrument  placed  between,  at  equal  distances, 
t<>  avoid  corrections  for  refraction.  It  is  then  directed 
backward*  to  the  first  staff,  A  D,  and  next  forward  to 
the  swnd,  C  E  ;  and.  at  each  observation,  the  division 
<n  the  Stan*,  or  the  height  at  which  the  visual  ray  meets 
K-  noted.  The  difference  of  the  heights  —  that  is,  C  E, 
A  D_i»  the  height  of  the  higher  station  above  the  lower. 
The  hindmost  staff,  and  th«  levelling  Instrument,  are 
n.iw  carried  forward  to  a  new  position,  and  the  back  and 
we  observations  repeated  ;  and  so  on,  till  the  operation 
'•"tnnleted.  Then  the  difference  between  the  sum  of 
the  heights  measured  in  the  back  observations,  and  the 
•urn  of  the  heights  measured  in  the  fore  observations, 
*UI  give  the  height  of  the  one  extreme  station  above 
the  other. 

B«t,  in  extensive  stirrers,  it  is  often  necessary  to  place 
th*  levelling  staves  at  much  greater  distances  from  each 
<4bcr  than  300  or  40)  yards,  in  which  case  allowance  must 
i      be  made  for  the  earth's  curvature. 
-  *  *       Let  DAD'  represent  the  arc  of  a 

/bK        vry\      great  circle  of  the  earth's  surface, 
f     \     /      ^k     *     ^  *n*  P'***  °' an  observer.  All 
\  /  the  points  in  this  arc  are  in  the  same 

level  ;  but  the  line  of  sight  indicated 
'  by  the  level  Is  a  tangent  to  the  cir- 

fiTmferenee  at  A,  and,  consequently,  objects  B  B't  in 
this  line,  will  appear  In  the  same  level  with  A,  though 
they  are  really  elevated  above  It  by  the  distances  B  D, 
B'ly,  Intercepted  on  the  radii  between  the  arc  and 
the  tangent.  Now,  from  the  nature  of  the  circle  A  B* 
■  BD  (1CD+BD);  but.  In  all  cases  of  actual  level- 
ling, the  arc  A  D  is  very  small  in  comparison  of  the 
fhole  circumference,  consequently  the  square  of  B  D 
!.-  ,.,-;!n  t.d.  and  the  arc  substituted  for  the  tan- 
f  nt:  *e  have  then,  for  the  value  or  B  D,  this 

AD' 

2  CD 

tnje  level  below  the  apparent  level  is  equal  to  the  square 
of  the  distance  divided  by  twice  the  radius  of  the  curva- 
ture of  the  earth.  Supposing  the  diameter  of  the  earth 
V>  he  7916  miles,  and  A  D  »  1  mile  ;  we  shall  have  B  I) 
equal  to  the  1-7'JlOth  of  a  mile,  or  8  004  inches.  At 
6*7 


m 

that  is  to  say,  the 


of  the 


LEVER, 

the  distance  of  2  miles,  the  correction  will  be  four  times 
this  quantity,  or  32*016  inches  :  and  so  on,  inereaning  as 
the  square  of  the  distance.  It  Is  most  convenient  to 
reckon  both  the  distances  and  the  corresponding  de- 
pressions in  feet  and  decimals  of  a  foot;  In  which  case  the 

correction  becomes  791C  g  52h6  A  D*,  to  be  subtracted 

from  the  apparent  or  observed  level,  in  order  to 
the  true.    f he  following  table  shows  the 
feet  and  decimals  of  a  foot,  for  the  diffci 
therein  stated,  the  mean  diameter  of  the  earth 
sumed  *=  7010  miles  :  — 


Yard: 

S 

Mil**. 

FtH. 

0-0O9I3 
0-0lA«t 

1 
» 

00(57 
**69 

O-019M 

8 

6-006 

400 
5o0 

O-034'A 

4 

10-677 

0-033*3 

A 

lfi-fi»3 

noo 

0-0773* 

1 

S4-OY4 

TOO 

0I0.SAI 

7 

3S-699 

HOD 

0137*1 

1 

4K-709 

WW 

0  174  41 

9 

M-034 

lnoo 

g-tlaja 

10 

66  733 

11O0 

11 

80-717 

1  !<-> 

0*>IOTO 

IS 

96-093 

1  •'«! 

0  3»..V>0 

13 

llV-779 

!.«S 

0-l*<03 

14 

130-796 

0-SSU'J 

13 

130-130 

1600 

O-SMM 

>l!i 

170-S36 
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LE'VF.B.  In  Mechanics,  an  Inflexible  rod  moveable 
about  a  fulcrum  or  prop,  and  having  forces  applied  to 
two  or  more  points  in  It.  The  lever  Is  one  of  the  me- 
chanical powers  ;  and.  being  the  simplest  of  them  all,  was 
the  first  that  was  attempted  to  be  explained.  Its  proper- 
ties are  treated  of  by  Aristotle ;  but  the  first  accurate  ex. 
planation  was  given  by  Archimedes,  in  his  Treatise  De 

In  treating  of  the  lever.  It  Is  convenient  to  distinguish 
the  forces  applied  to  It  by  different  names.  One  is  usually 
called  the  power,  the  other  the  tec-gar  or  resistance. 

Levers  are  commonly  divided  into  three  kinds,  acc 

(I)  (2.) 

*^  :  

ing  to  the  relative  positions  of  the  power,  the  weight, 
and  the  fulcrum.  In  a  lever 
of  the  first  kind  (fig.  I.),  the  ful- 
crum F  is  between  the  power  P 
and  the  weight  W.  In  a  lever  of 
the  second  kind  (fig.  2.),  the 
weight  W  is  between  the  fulcrum 
F  and  the  power  P.  In  a  lever  of  the  third  kind  ( fig.  3. ), 
the  power  P  is  between  the  fulcrum  F  and  the  weight  W. 

The  general  principle  of  the  lever  is,  that  when  the 
power  and  weight  are  in  equilibrio.  they  are  to  each  other 
inversely  as  their  distances  from  the  fulcrum.  This 
property  is  almost  an  obvious  consequence  from  the 
principle  of  virtual  velocities ;  but  it  may  be  deduced 
from  more  familiar  considerations.  Let  A  B  be  a  cy- 
linder or  bar  of  homogeneous  matter.  If  supported  from 
the  middle.  O.  the  two  ends  would  evidently  balance  each 
other,  and  the  pressure  at  O  would  be  the  same  as  if  the 

whole  matter  of  the  bar  were 
concentrated  In  that  point. 
Suppose  It  to  consist  or  two 
parts,  A  C  and  B  C,  these  again 
would  be  separately  supported 
at  their  middle  points  D  and  E  ; 
or  the  whole  of  the  matter  in  A  C  may  be  conceived  to  bo 
concentrated  at  D,  and  the  whole  of  that  in  B  C  at  E,  and 
the  equilibrium  would  not  be  disturbed.  Hence  the 
weight  of  A  C  attached  at  D,  and  the  weight  of  B  C  at- 
tached at  E,  would  balance  the  inflexible  line  D  E,  If  sup- 
ported at  O,  the  centre  of  the  whole  bar  A  B.  But  O  Da* 
AO  —  A  D  -=  J  A  B  —  }  A  C  as  (  B  C  ;  and  O  E  =  O  B— 
EB-=«»AB  —  |CB-  1  A  C  ;  consequently,  O  D  Is  to 
O  E  as  B  C  to  A  C  ;  or  O  D  is  to  O  E  as  the  weight  con- 
centrated at  E  to  the  weight  concentrated  at  D.  This 
demonstration  is  commonly  ascrll>ed  to  Archimedes. 
(Maclaurin's  Account  of  Sctrton's  Prhwipia.) 

This  proposition  shows  the  advantage  obtained  by 
using  the  lever  as  a  mechanical  engine.  The  arm  PF 
(fig.  1.)  Is  commonly  longer  than  W  F,  and,  consequently, 
when  there  is  equilibrium  the  weight  exceeds  the  power. 
The  proportion  in  which  the  weight  exceed*  the  power  is 
called  the  mechanical  advantage,  or  purchase.  Suppose 
P  F  (figs.  I.  and  2.)  »  4  feet,  and  Vv  F  «  1  foot ;  then  a 
power  of  1  lb.  acting  at  P  will  overcome  a  resistance  of 
4  lbs.  at  \V. 

Suppose  the  lever  with  the  weights  P  and  W  to  turn 
round  the  fulcrum,  the  two  points  to  which  Pand  NVjire 
attached  will  describe  arcs  pr 
F  VV;  consequently  the  power 
velocity  of  the  weight  to  th 

U  u 


points  to  wnicn  rami  v*  are 
iroportlonal  to  the  radii  F  P. 
r  Pis  to  the  weight  Was  the 
the  velocity  of  the  power. 
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LEVIATHAN. 

in  this,  as  In  all  mechanical  engine*,  when  a 
raises  a  great  weight  the  velocity  of  the 
than  the  velocity  of  the  weight ; 
rce  is  therefore  said  to  be  lost  in 


and  what  is  gained  in  force 


When  the  power  and  the  weight  do  not  act  on  the  lever 
in  directions  perpendicular  to  its  length,  or  when  the 
arms  of  the  lever  are  not  in  the  same  straight  line,  or  are 
bent,  then  the  power  and  the  weight  are  not  to  each  other 
reciprocally  as  the  arras  of  the  lever,  but  as  the  straight 
lines  drawn  from  the  fulcrum  perpendicular  to  the  re- 
spective directions  in  which  the  power  and  the  weight 
take  effect. 

Examples  of  the  application  of  the  lever  are  of  constant 
occurrence  In  the  mechanical  arts.  The  crowbar,  the 
handspike,  the  poker,  scissars,  nippers,  pincers,  &c,  are 
levers  of  the  first  kind ;  the  toothed  hammer  is  only  a 
bent  lever  of  this  kind.  The  second  kind  includes  the 
chipping  knife,  nutcrackers,  the  common  door,  oars  and 
rudders,  the  wheelbarrow,  &c.  To  levers  of  the  third 
kind  belong  the  sheep-shears,  the  treddle  of  the  turning 
lathe,  tongs,  &c. :  these  have  a  mechanical  disadvantage, 
but  admit  of  a  proportionally  wider  motion.  The  bones  of 
animals  are  generally  levers  of  this  sort.  The  socket  of 
the  bone  is  the  fulcrum  ;  a  strong  muscle  attached  to  it 
near  the  socket  is  the  power  ;  and  the  weight  of  the 
limb,  with  whatever  resistance  is  opposed  to  its  motion, 
is  the  weight.  A  very  moderate  contraction  of  the  mus- 
cle thus  gives  considerable  motion  to  the  limb. 

From  the  principle  of  the  lever  is  deduced  the  dis- 
tribution of  pressure  In  the  case  of  a  pole  bearing  an 
intermediate  weight.  If  the  weight  hang  from  the  middle, 
the  carriers  will  share  the  burden  alike  ;  but  If  a  load  is 
laid  over  the  pole,  and  a  vertical  from  its  centre  of  gravity 
divides  the  length  unequally,  as  will  be  the  case  on  altering 
the  inclination  of  the  pole  (for  example,  in  climbing  a 
hill),  then  the  bearer  nearest  to  whom  the  vertical  falls 
suffers  a  greater  strain  than  the  other. 

Vniversal  Lever  is  the  name  given  to  a  machine 
formed  of  a  combination  of  the  lever  with  the  wheel 
and  axle,  the  object  of  which  is  to  give  a  continued  recti- 
linear motion  to  a  heavv  body  bv  means  of  the  recipro- 
cating motion  of  the  lever.    PGHftl  straight  line, 

whose  centre  of  mo- 


is  at  G.  At  the 
mity  of  Its  short- 


tlon 
extr 

er  arm  hang  two  bars, 
the  former  of  which 
has  a  hook  tocatch  into 
the  teeth  of  the  wheel 
A  C  D,  while  the  lat- 
ter has  its  end  bent  in 
order  to  slide  over  the 
outer  parts  of  those 
,  _  teeth.  The  axle  A  has 

Mn^  a  cord  wound  round 

li'j }  1  Ml  it,  to  the  end  of  which 

is  attached  the  weight 
W«  Now  suppose  the 
end  H  of  the  lever  to  be  raised  from  II  to  I,  while  the 
other  end  descends  from  F  to  B ;  the  bar  F  E  will  then 
push  the  tooth  R  or  the  wheel  to  C,  while  the  hook  D 
slides  over  an  equal  space  on  the  other  side  of  the  wheel. 
On  bringing  down  again  the  end  of  the  lever  from  1  to  H, 
the  other  extremity  ascends  through  B  F,  and  the  hook 
D  raises  up  the  left-hand  side  of  the  wheel  through  a 
jual  to  F  C.  Thus  the  reciprocating 
is  made  to  communicate  a 


LIBATION. 

the  scales  of  fishes,  would  have  its  distinguishing  pn 
llarities  correctly  defined  by  the  following  expression* : 
"  His  scales  are  his  pride,  shut  up  together 
close  seal.    One  is  so  near  another,  that  no  air 
between  them.    They  are  joined  one  to 
stick  together,  they  cannot  be 


The  phenomena  which  naturalists  and  voyagers  rxavc 
described  as  being  produced  by  the  swimming  and 
blowing  of  the  cetaceous  animals  hi  a  phosphorescent 
ocean,  during  the  night,  might  likewise  save  suggested 
the  description  of  the  fire  and  sparks  that  escape  from 
the  mouth  of  the  leviathan,  and  of  toe  shining  path  that 
he  leaves  behind  him  in  the  deep. 

LEVIGA'TION.  (Lat.  bevus,  smooth.)  The  process 
of  reducing  substances  to  a  state  of  fine  mechanical  di- 
vision, by  mixing  them,  previously  powdered,  with  water 
or  some  other  fluid,  and  nibbing  the  paste  upon  a  hard 
smooth  slab,  with  the  flat  face  of  a  stone  called  Use  mul- 
ler.  The  paste  is  then  often  stirred  into  a  large  vesvi 
of  water,  where  the  coarser  powder  first  falls,  and  the 
finer  remains  suspended,  and  is  afterwards  collected  by 
pouring  it  off  with  the  water,  and  suffering  it  slowly  to 
subside.  In  this  way,  by  repeated  subsidences, 
of  very  different  degrees  of  fineness  are  obtained 

LE'VITES.  The  descendants  of  Levi,  one  of  the 
twelve  sons  of  Jacob,  to  whom  no  distinct  territory  w  as 
allotted  in  the  land  of  Canaan,  as  to  the  other  tribes  ; 
but  who  were  set  apart  for  the  ministration  of  the  re- 
ligious services  throughout  the  country,  and  had  forty 
cities,  situated  in  various  parts  of  Palestine,  peculiarly  ap- 
propriated to  their  residence.  The  law  of  Moses  com- 
manded the  tenth  of  the  \egctablc  produce  of  the  land, 
and  also  of  the  cattle,  to  be  given  to  them ;  of  this  a  tenth 
w  as  set  apart  for  the  priests,  whose  assistants  the  Lcritea 
were.  When  God  destroyed  the  first-born  of  the  F.gyp- 
ed  that  the  firsi-born^males  of 

n  commemoration  of  thTimmunlty  from  that 
which  was  vouchsafed  to  the  chosen  people, 
it  is  recorded  that,  upon  the  sons  of  Levi  <" 
extraordinary  leal  against  idolatry,  in  the  case  of  the 
golden  calf  (Exod.  xxxli.),  the  religious  offices  of  the 
first-born  were  assigned  as  an  honourable  privilege  to  that 
tribe.  The  priests  were  confined  to  the  family  of  Aaron, 
who,  with  Moses  his  brother,  were  both  of  the  tribe  of 
Levi.  For  the  classes  of  which  the  Levitts  were  com- 
posed, their  offices,  privileges,  &e-  see  particularly 
Numb.  Hi.  iv.  viii. ;  also  1  Chron.  xxiii. — xxvi. 
LE'VYNE  (so  called  from  Levy,  the  crptallographer). 

land,  Faroe,  and  elic- 


it is  a  hydratcd 


Ml 


tneTevei 

motion  to  the  wheel,  and,  consequently,  to  lift  the  w  eight 
W  suspended  from  its  axle  bv  the  cord.  The  universal 
lever  ha*  long  been  employed  in  saw-mills,  for  the  pur- 
pose of  drawing  along  the"  logs  to  the  saw.  (Gregory's 
hiechanies,  yoI.1I.  I 

LP. V I'ATH AN.  The  name  of  a  great  marine  animal 
In  the  Rook  of  Job,  described  in  chapter  xli.,  which  was 
covered  with  close-joined  or  confluent  scales,  and  had 
the  jaws,  or  "  doors  of  the  face,"  armed  with  terrible 
teeth  round  about.  Some  naturalists  have  supposed 
that  the  crocodile  might  be  the  subject  of  the  sacred 
poet's  allusions  ;  but  the  "  breath  that  klndleth  coals  " 
could  scarcely  be  suggested  by  the  respiratory  actions  of 
a  cold-blooded  reptile.  The  same  objection  applies  to 
the  opinion  that  the  leviathan  of  Job  was  the  extinct 
megalosaurus :  with  this  additional  difficulty,  that  the 
megalosaurus  was  a  terrestrial  reptile,  as  the  large  me* 
dullary  cavities  of  Its  bones  prove  ;  while  of  the  leviathan 
it  is  said  that  "  He  maketh  the  deep  to  boil  like  a  pot: 
he  maketh  the  sea  like  a  pot  of  ointment :  he  maketh 
a  path  to  shine  after  him  ;  one  would  think  the  deep  to 
be  hoary.  Upon  earth  there  Is  not  his  like."  These  ex- 
pressions accord  well  with  the  violent  and  impetuous 
exertions  of  a  huge  cetacean  in  his  native  element ;  and 
the  verse,  "  Out  of  his  nostrils  goeth  smoke,  as  out  of  a 
aeelhing-pot  or  cauldron."  does  not  inaptly  figure  the 
••  blowing  "  of  a  whale.  The  teeth  of  either  the  cachalot 
or  grampus  might  well  be  termed  terrible  ;  and  their  ex- 
ternal epidermic  covering,  if  considered  as  analogous  to 


I  A  crystallized  mineral  found  in  Irela 
where,  closely  allied  to  the  zeolites, 
alumino-silicate  of  lime  and  soda. 

LEXICO'LOGY.or  LEXIGOGRAPHY.  (Gr.  Ai£*, 
a  word  or  phrase,  andAs>*r .desert pi tun.)  A  word  used  by 
some  writers  to  express  that  branch  of  philology  which 
treats  of  words  alone,  independently  of  their  grammatical 
and  rhetorical  uses  ;  considering  their  senses,  their  com- 
position, and  their  etymology.  (See  Philology.)  There 
are  two  useful  papers  in  the  Quarterly  Review  on  Greek 
lexicography,  vols.  xxil.  xliv. 

LE'XICON.   (Gr.  kiln.)    A  dictionary  of  words,  or 
vocabulary ;  original  Iv,  and  still  usually,  confined  to 
tionarles  of  the  Greek  or  Hebrew  tongues.    The  ok 
Greek  lexicon  Is  the  Onotnasticon,  which  was 
\m  years  before  Christ:  the  oldest  Hebrew 
longs  to  the  9th  century.   See  Dictionary. 
LEYDEN  JAR.   See  Elsctricity. 
LEZE-MAJESTY. 


committed  against  the  sovereign  power  in 
The  name  Is  deri»ed  from  the  Roman  phrase, 
Ursa*  majestatis,"  which  denoted  a  charge  brought  \ 
a  citizen  for  acts  of  rebellion,  usurpation  of  office,  and 
general  misdemeanours  of  a  political  character,  which 
were  comprehended  under  the  title  of  injuries  to  th« 
"  majesty  of  the  Roman  people."  The  emperors  trans- 
ferred to  all  offences  against  themselves  the  same  cri- 
minal character  :  and  offences  of  lese-majesty  were  mul- 
tiplied under  their  arbitrary  governments. 

LI'AS.    A  provincial  name,  adopted  by  geologists,  fur 
an  argillaceous  limestone,  which,  together  with  its 
elated  beds,  is  characterised  by  pccullai 
Geology. 

LIBA'TION.  (Iat.libo./zRmr.)  The  sol 
ing  of  wine  and  other  liquids  in  the  religious  ceremonies 
of  antiquity ;  In  Greek  mtitn.  Libation  appears  (if 
our  translation  is  correct)  to  have  been  used  in  the  ear- 
liest recorded  sacrifice ;  for  Abel  offered  milk  ( Gen.  iv.  4.); 
a  dally  libation  of  water  was  used  by  the  Jews  in  the 
Feast  of  Tat>ernacles  ;  the  burnt  offering  Instituted  by 
Moses  was  of  wine.  (Numb.vi.7.)  The  Grecian  liba- 
tions, In  like  manner,  were  of  unmixed  wine  ;  but 
o  nymphs,  Ceres,  Proserpiue,  and  so 
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LIBAVIUS'S  FUMING  LIQUOR. 

The  vine  was  poured  between  the  horns  of  victims,  on 
the  altar  or  on  the  ground.  The  ancients  had  also  a 
m  dl-known  custom  of  pouring  out  a  small  quantity  of 
vine,  by  way  of  libation  to  the  gods,  at  the  commencement 
of  their  banquets  ;  and  libation  for  the  emperors  became 
under  Imperial  Rome.   (See  this  art.  In  the 

Te  multa  pmii  te  prosequitur  rorro 

LMuk>  }iateru.  Hobacb. 

LIBA'VIUS'S  FUMING  LIQUOR.  Bichloride  of 
tin,  obtained  by  distilling  a  mixture  of  1  part  of  tin  filings 
with  3  of  corrosive  sublimate.  It  emits  dense  white  va- 
pours when  exposed  to  air. 

LI'BEL.  In  the  Spiritual  Court*,  the  original  declar- 
ation in  a  civil  action  is  so  termed.  See  Law,  Eccle- 
siastical. 

Li bex,  in  Law,  signifies  almost  any  malicious  publica- 
tion by  writing  or  printing,  or  by  signs,  pictures,  Ac. 
Whatever  tends  to  render  a  man  odious  or  ridiculous,  or 
to  lower  him  in  the  esteem  and  opinion  of  the  world,  is  a 
bbel ;  and  may  either  be  made  the  subject  of  a  civil  action 
for  compensation  in  damages  to  the  individual  injured,  or, 
as  having  a  tendency  to  excite  his  wrath,  and  provoke  a 
breach  of  the  peace,  may  be  proceeded  against  by  indict- 
ment or  criminal  information.  Where  it  is  sought  to 
make  a  party  responsible  in  damages  for  a  libellous  pub- 
lication, he  may  set  up  the  truth  of  it  as  an  answer  to  the 
coon  plaint  ■  for  the  plaintiff,  if  really  guilty  of  the  miscon- 
duct or  other  thing  imputed  to  him,  is  not  considered  to 
suffer  by  its  disclosure  any  private  injury  which  can  be  a 
1« -jpumate  ground  of  condensation  to  him  ;  but,  when  the 
(•ruei.-eding  is  by  criminal  pruM-eutlon,  the  truth  i»  no 
defence  whatever,  at  being  altogether  immaterial ;  for  the 
libellous  matter  may  equally  provoke  a  breach  of  the 
peace,  whether  it  be  true  or  false.  The  court,  however, 
will,  in  general,  before  granting  a  rule  for  a  criminal  in- 
formation, which  supersedes  the  usual  practice  of  a  pre- 
sentment by  the  grand  jury,  require  the  prosecutor  to 
deny  on  affidavit  the  truth  of  the  matters  charged  against 
him.  It  will  be  seen,  however,  that  there  is  not  in  any 
a  U-^.il  foundation  lor  the  maxim  vulgarly  ascribed 
to  the  law,  "  The  greater  the  truth  the  greater  the 
libeL**  All  publications  are  libels,  and  criminally  pu- 
nishable as  such,  which  have  a  tendency  to  disturb 
the  public  peace,  his  majesty's  government,  the  csta- 
Uuhed  religion,  public  morals,  or  the  administration  of 
justice.  Before  the  32  Geo.  3.  c.CO.  (Fox's  Act),  on 
a  criminal  trial  for  libel  the  jury  were  not  allowed  to 
uke  the  whole  question  into  consideration,  and  return  a 
general  verdict  of  guilty  or  not  guilty ;  hut  could  only 
decide  upon  the  fact  of  publication,  and  whether  the  libel 
meant  that  which  it  was  alleged  in  the  indictment  to 
mean ;  the  court  alone  taking  upon  itself  to  determine 
the  criminality  or  innocence  of  such  meaning.  Now, 
however,  In  libel,  as  previously  in  all  other  criminal  cases, 
it  is  competent  to  the  jury  to  apply  their  judgment  to  the 
*hole  question,  and  return  a  general  verdict  of  guilty  or 
not  guilty. 

Libel  lis  deemed  in  law  a  greater  offence  than  slander, 
hiasmuch  as  written  defamation  is  commonly  the  result 
of  more  deliberate  ma! Ire  than  that  which  Is  merely 
spoken,  and  frequently  inflicts  more  extensive  and  per- 
manent injury  on  the  object  of  its  attack.  Many  words, 
such  as  "  rogue,"  "  swindler,"  which  are  not  actionable 
when  spoken,  are  so  when  written. 

Libel  may  almost  always  be  made  the  subject  of  an  In- 
dictment, although  slander  seldom  can ;  and.  in  an  action 
for  libel,  a  verdict  for  a  farthing  damages  formerly  gave 
the  plaintiff  his  full  costs,  until  the  recent  Act  of  Lord 
l)enman  ;  whereas,  in  slander,  if  the  damages  are  found 
«gs,  the  plaintiff  is  entitled  to  no  more 


a oder  forty  shillir 
co»u  than  damages. 

LIBE'LLULINBS.  A  genus  of  Neuropterous  i 
of  which  the  dragon-fly,  tAbeliula,  is  the  type 

Ll'BER-  lljA.bark.)  In  Botany,  the  interior  lining  of 
the  hark,  of  Exogenous  plants.  It  consists  of  woody  tis- 
sue in  (treat  quantity,  and  very  thick-sided,  intermixed 
with  cellular  tissue.  It  appears  to  be  formed  annually,  at 
the  same  time  as  the  concentric  aones  of  wood,  and  u  in- 
fnded  br  nature  to  convey  downwards  the  secretions 
elaborated  in  the  bark  and  leaves.  It  is  the  principal  seat 
of  laticiferoui  vessels. 

Libs*.  In  Roman  Mythology,  a  surname  of  Bacchus, 
in  reference,  perhaps,  to  the  idea  of  bis  being  a  liberator 
or  deliverer.  Liber  was  originally  an  old  divinity,  who 
presided  over  fertility  ;  and  who  was  worshipped  in  con- 
nexion with  Libera  (a  name  of  Proserpine,  according  to 
Ue-ro,  De  XaJura  Devrum)  and  Ceres. 
.  LI'BERAL.  In  Politics,  a  cant  name,  which  has 
ice  I8IA  to  the  party  In  each  country 
constitutional  institutions  where  they 
or  their  extension  into  a  more  popular  cha- 
tbey  do.  As  a  party  name,  this  word  has 
"y  adopted  In  Spain,  where  the  party  of 
i  the  title  of  liberates,  and  nicknamed 
—  by  that  of  terviles. 
LIBRKA'LIA.    A  sacred  festival,  with  games;  so 


LIBRARY. 

called  from  Liber,  a  Latin  name  of  Bacchus,  in  honour 
of  which  god  they  were  celebrated  at  Rome.  It  was  on 
occasion  of  this  festival  that  the  Roman  youths  who  had 
attained  the  age  of  seventeen  assumed  the  manly  dress, 
or  toga. 

LIBE'RTAS,  In  the  mythology  or  the  Greeks  and 
Romans,  was  a  goddess  worship|>ed  with  peculiar  venera- 
tion. By  the  former  she  was  invoked  by  the  synonymous 
title  Eleutheria ;  and  throughout  all  parts,  botn  of  Greece 
and  Italy,  statues,  temples,  and  altars  were  erected  In 
honour  of  her.  At  Rome,  her  roost  famous  temple,  built 
by  T.  Gracchus,  was  situated  on  the  Avcntine  Mount. 
She  was  represented  under  the  figure  of  a  woman,  holding 
in  one  hand  a  cap,  the  symbol  of  Liberty,  and  two  poniards 
in  the  other,  in  modern  times  a  cap  is  also  used  as  a 
symbol  of  Liberty  :  thus,  in  France  a  red  cap  formed  the 
badge  of  the  Jacobin  club.  In  England  a  blue  cap  with 
a  white  border  is  used  as  a  symbol  of  the  constitutional 
freedom  of  the  nation,  and  Britannia  sometimes  bears  it 
on  the  point  of  her  spear. 

Ll'BERTlNES.  In  Church  History,  a  name  given. 
In  England,  to  the  early  Anabaptists,  about  the  middle 
of  the  IGch  century.  {Moshetm,  vol.  iv.  p.  430.,  transl.,  ed. 
1790.)  See  Anabaptists. 

Ll'BERTY.    In  Philosophy.   See  Nkckxsity. 

LIBITI'N  A.  An  Italian  goddess,  patroness  of  funerals 
and  undertakers  ;  synonymous  w  ith  the  Venus  Infera  or 
Epithambiaof  the  Greeks.  She  had  a  temple  at  Rome,  In 
which  was  deposited  a  small  coin,  called  Libitiiud  ratio, 
for  every  person  who  died.  This  custom,  which  originated 
in  the  desire  of  the  Roman  authorities  to  procure  a 
faithful  account  of  the  number  of  deaths,  may,  perhaps, 
be  regarded  as  among  the  first  attempts  to  obtain  an  ac- 
curate census  of  the  population. 

Ll'BRA.  (I.at.  the  balance.)  One  of  the  aodiacal 
constellations,  the  seventh  in  order,  beginning  with  Aries. 
Libra  is  one  of  the  forty-eight  ancieut  constellations  of 
Ptolemy. 

Linus  denotes  also  the  ancient  Roman  pound.  See 
Weights. 

LIBRARIES,  ITINERATING.  The  name  given  to 
a  peculiar  species  of  circulating  library,  instituted  a  few 
years  ago  at  Haddington,  in  Scotland,  by  Mr.  Samuel 
Brown.  The  principle  on  which  such  libraries  are  formed 
consists,  as  the  epithet  ttineraiing  Implies,  in  the  books 
being  sent  from  one  part  or  district  of  a  country  to  an- 
other on  the  follow  ins  plan  :  —  The  books  are  formed 
into  divisions,  consisting  each  of  a  certain  number  of 
volumes,  and  proportioned  in  number  to  the  extent  of 
the  country  intended  to  be  supplied.  Each  division  re- 
mains for  a  certain  period  (in  some  instances  one  or  two 
years)  in  the  same  place,  when  it  is  removed  to  another 
locality,  and  succeeded  by  a  new  supply  of  books  or  the 
same  number ;  by  which  means  each  locality  has  a- fresh 
supply  or  useful  reading  at  short  stated  intervals.  In 
Haddingtonshire,  which  may  be  called  the  head-quarters 
or  itinerating  libraries,  the  books  consist  or  43  divisions 
or  SO  volumes  each  ;  and  on  the  principle  above  explained 
each  volume,  at  an  average  of  the  43  divisions,  is  read 
five  times  during  two  years,  the  period  at  which  the  books 
are  changed.  The  system  of  itinerating  libraries  has 
been  extended  to  various  other  parts  of  Scotland,  to  se- 
veral districts  of  England,  to  Ireland,  Canada,  South 
Africa,  and  Jamaica.  The  use  of  the  books  is  gratuitous, 
if  so  wished ,  and  never  more  than  Id.  per  annum  has 
been  systematically  taken  from  any  reader.  Voluntary 
contributions,  however,  either  in  books  or  money,  are 
received.    (See  Geo.  Did.,  art.  "  Haddington.") 

Ll'BRARY.  (Lat.  liber,  book.)  The  name  given  either 
to  a  collection  of  books,  or  to  the  apartment  or  edifice  in 
which  they  are  kept.   The  oldest  public  library  or  anti- 

i[uity,  or  which  we  have  any  credible  arc  it,  is  that 
ouuded  by  Pisistratus  at  Athens,  which  was  carried  by 
Xerxes  into  Persia,  and  recovered  by  Seleucus  Nlcanor. 
Whether  this  was  the  same  library  which  Sy  lla  (according 
to  Plutarch)  carried  to  home,  and  which  was  again  re- 
stored by  Hadrian,  is  not  clear ;  nor  is  its  ultimate  des- 
tiny known.  According  to  a  well-known  tradition,  the 
Goths,  when  masters  or  Athens,  remsed  to  burn  the  public 
libraries,  w  hit  h  contributed  t..  the  effeminacy  ■>!  its  citi- 
lens.  The  library  or  Alexandria  was  the  most  famous  or 
antiquity.  Its  history  has  been  written  by  Bonamy  ( Mem. 
de  FAc.  del  Inter,  vol.lx.),  Relnhard  (Gotting.  17!*2), 
and  many  others.  It  was  first  formed  by  the  Ptolemies. 
Sotcr,  Lagides.  Philadelphus.  and  Euergctes :  the  last  of 


whom  resorted  to  very  royal 
plishment  or  so  laudable  an  ei 


for  the 


end ;  for  he  is  said  to  have 
seized  on  books  imported  from  Greece,  caused  them  to 
be  copied,  and  returned  the  copies  to  the  proprietors, 
keeping  the  original  for  his  library.  The  collection  or 
Soter  Is  said  to  have  been  deposited  in  a  suburb  called 
Bruchium,  which  was  burnt  by  the  troops  in  Cwsar's 
Egyptian  war.  That  or  Philadelphus  (the  smaller  or  the 
two)  was  preserved  in  the  temple  or  Serapis,  and  became 
the  nucleus  of  the  later  library,  which  was  augmented  by 
the  great  library  or  Pergamus  (said  to  have  amounted  to 
2ijo,000  volumes),  presented  to  it  by  Mark  Antony.  The 
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LIBRATION. 

of  the  destruction  of  this  library  by  the  fan*, 
tical  Arabs,  in  a.  d.  641,  ia  among  the  popular  chapter!  of 
history ;  and  the  most  careful  inquirers  are  of  opinion 
that  it  is  substantially,  if  not  literally,  true,  notwithstand- 
ing the  doubts  thrown  on  it  by  Gibbon  and  others.  The 
first  public  library  at  Rome  was  founded  by  Asinius 
Pollio.  a.o.  716  ;  the  second,  the  Palatine,  by  Augustus, 
in  726 :  great  part  of  it  was  consumed  under  Commodus  ; 
but  much  remained  even  in  the  time  of  Constantine. 
Jleusrh  (1734),  Bckerman  (1764),  and  Erkhart  (I7".m. 
hare  published  separate  dissertations  on  the  lihraries  of 
the  Romans.  The  ancient  libraries  of  the  West  must 
have  wholly  perished  in  the  convulsions  which  attended 
the  overthrow  of  its  empire.  The  history  of  those  of  the 
east  is  not  easy  to  investigate.  Constantinople  certainly 
possessed,  at  the  period  of  its  capture,  extensive  remains 
of  ancient  literature ;  and  many,  but  almost  wholly  fruit- 
less investigations,  have  been  made  of  late  years  in  the 
monastic  libraries  of  modern  Greece,  particularly  of 
Mount  At  hot.  for  valuable  manuscripts.  (See  Walpole's 
Oriental  Memoir  $  ;  Journal  of  Education,  vol.  ii.)  The 
best  accounts  of  ancient  libraries,  to  which  we  are  able 
to  refer  the  reader,  are  contained  in  the  work  of  Petit 
Radel,  Rtcherches  tttr  let  Bibliotheques  Anciennes  ft 
Modern,  s ;  Heeren,  History  of  the  Study  of  Classical 
Literature,  vol.  I. ;  F.rsck  and  Gruber's  Encyclopedia, 
art.  "  Bibllotheken : "  Taylor's  History  of  the  Trans, 
mission  of  ancient  Books  in  modern  Times;  Enc.  Brit., 
Supnl.,  "  Library." 

Of  modem  public  libraries,  the  greatest  and  most  ce- 
lebrated U  that  of  Paris  (Blbl.  Royale).    It  was  cora- 


LICTORS. 

tnenced  by  King  John,  In  the  middle  of  the  14th  century* 
with  ten  volumes ;  and  has  been  augmented  by  subse- 
quent kings  to  the  enormous  number  it  now  possess**. 
( I ,<•  Prince.  Essai  Historique  ntr  la  B*bl.  dm  Hoi,  Paris. 
171)7.)  Next  to  that  of  Paris  In  extent,  and  possibly  in 
value,  are  the  libraries  of  St.  Petersburg  and  Munich.  In 
Italy,  the  Ambroslan  at  Milan,  and  the  Vatican  at  Romr, 
are  peculiarly  rich  in  MSS.  Of  British  libraries,  the 
greatest  are  those  of  the  British  Museum ;  of  the  two 
English  universities,  of  which  that  of  Oxford  (the  Bod- 
leian) Is  peculiarly  rich  in  oriental  manuscripts  ;  that  of 
the  Advocates,  at  Edinburgh ;  and  of  Trinity  College. 
Dublin.  Statements  of  the  number  of  books  contained 
in  public  libraries  will  be  found  in  many  works  ;  but  no 
statistical  information  is  more  Imperfect  and  worthless. 
Some  have  not  scrupled  to  say  that  there  is  no  informa- 
tion respecting  the  great  foreign  libraries,  as  to  the  num- 
ber of  printed  books,  which  can  be  relied  upon  within 
one  half.  Such  scepticism  may  be  exaggerated ;  but  that 
there  is  some  ground  for  it  may  be  conjectured  from  the 
following  comparison,  which  we  have  made  between  dif- 
ferent statements.  That  of  M.  Panissi  is  contained  in  the 
Appendix  to  the  Report  on  the  Brit.  Mus.,  1638,  vol.  u. 
No.  6.  The  "  Returns  "  are  those  furnished  by  official 
persons  to  Inquiries  addressed  on  the  same  occasion,  and 
will  be  found  in  the  same  work.  We  should  premise  that 
the  number  of  printed  books  belonging  to  the  library  of 
the  Brit.  Mus.  was  actually  returned  in  1633  at  216337, 
and  Is  now  probably  260,000;  volumes  of  MSS.  in  1833, 
21,900. 
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1836. 

PanUtl, 
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lUlbi. 

Lo.it  I^cun, 

1st*. 
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Kncy.  16X3. 
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MSS. 

VoU. 
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300,000 
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ITjOOO 

U  -  •■•ii  ... 

TOO  ,000 

l,5oo 
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3*0,000 

to /aw 
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150.000 

4,600 

son/mo 
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30.000 

40 /WO 
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40.OJS3 

Ambrosial  ... 

100,000 

4,633 

40,000 

80,000 

15/*0 

mam 

13.000 

Planner  (MsglUb.) 

UO/xm 

150/KM 

9,000 

itoyw 

LlBRA'TION.  (Lat  libra, a  balance.)  In  Astronomy, 
a  term  applied  to  certain  phenomena  resulting  from  the 
moon's  motion,  whereby  the  spots  very  near  the  border 
of  the  lunar  disc  alternately  disappear  and  become  vi- 
sible, making  stated  periodical  oscillations,  and  indicating, 
as  it  were,  a  sort  of  vibratory  motion  of  the  lunar  globe. 

The  Iteration  is  of  three  kindi  ;  the  libratlon  In  longi- 
tude, the  libratlon  in  latitude,  and  the  diurnal  libration. 
The  libratlon  In  longitude  is  occasioned  by  this  circum- 
stance, that  the  rotatory  motion  of  the  moon  about  her 
axis  is  not  always  precisely  equal  to  the  angular  velocity 
in  her  orbit.  If  the  moon's  orbital  motion  were  uniform, 
and  performed  in  the  same  time  as  her  rotation  about  the 
axis,  the  radius  vector  from  the  centre  of  the  earth  would 
always  intersect  the  lunar  disc  in  the  same  point,  or  the 
moon  would  always  present  exactly  the  same  face  to  the 
earth.  But  the  rotatory  motion  Is  sensibly  uniform  ;  while 
the  orbital  motion,  being  performed  in  an  ellipse,  it 
sometimes  slower  and  sometimes  faster  than  its  average 
amount.  Hence  the  spots  near  the  eastern  and  western 
borders  alternately  disappear  and  reappear. 

The  libration  In  latitude  is  occasioned  by  the  Inclina- 
tion of  the  moon's  axis  of  rotation  to  the  plane  of  her 
orbit.  Supposing  this  axis  always  to  have  the  same  di- 
rection in  space,  the  angle  which  It  make*  with  the 
radius  vector  of  her  orbit  will  be  acute  during  one  part 
of  her  revolution  and  obtuse  in  another.  Hence  the  two 
poles  of  rotation,  and  the  adjacent  parts  of  the  surface, 
are  alternately  visible  from  the  earth. 

The  diurnal  libratlon  Is  simply  a  consequence  of  the 
lunar  parallax.  The  observer,  being  placed  at  the  surface 
of  the  earth,  perceives  points  on  the  moon's  disc  at  the 
time  of  her  rising,  which  disappear  as  her  elevation  is 
increased  ;  while  new  ones  on  the  opposite  border,  that 
were  before  invisible,  come  Into  view  as  she  descends 
towards  the  horlion.   See  Moon. 

The  libratlon  in  latitude  and  diurnal  vibration  were 
discovered  by  Galileo,  llerelius  first  observed  and  ex. 
plained  the  libration  in  longitude. 

LI'CENCE.  (Lat.  licet,  it  is  lawful.)  In  Law,  a  power 
or  authority  given  to  a  man  to  do  some  lawful  act,  and 
may  be  by  word  or  by  deed.  If  a  party  give  licence  to  an- 
other to  do  acts  on  his  ground,  which  without  that  licence 
wontd  be  trespass,  and  the  party  abuses  his  licence,  he  be- 
comes a  trespasser  ab  initio.  Licence  Is  also  commonly 
taken  for  the  admission  of  an  individual,  by  proper  autho- 
rity, to  the  right  of  doing  particular  acts,  practising  in 
professions.  Ac,  and  for  the  certificate  of  such  admission. 

LICK'NTIATE.   A  degree  in  some  foreign  univer- 
sities -,  but  not  known  In  the  universities  of  England,  ex- 
cept In  the  instance  of  the  degree  of  licentiate  In  medicine, 
which  Is  granted  at  Cambridge,    in  the  original  sense  of 
600 


the  word  it  appears  to  have  been  only  a  title  applied  to 
such  as  had  obtained  a  licence  to  teach.  It  is  said  to  be 
of  Italian  origin,  and  first  granted  at  the  university  of 
Bologna.  Where  the  degree  of  licentiate  exists,  it  Inter- 
venes between  that  of  bachelor  and  that  of  doctor. 

LI'CHEN.  (Gr.  hUgnJ,  a  rvuehueu  of  the  skin.)  In 
Pathology,  a  papulous  eruption  or  the  skin,  terminating 
in  scurfy  exfoliations :  it  is  generally  symptomatic  of  dis- 
ordered stomach  and  bowels. 

LICHE'NIC  ACID.  The  acid  peculiar  to  some  spe- 
cies of  lichens.   It  appears  to  be  the  malic  acid. 

LI'CHEN  IN.  A  substance  closely  allied  to  starch, 
extracted  from  the  Cctraria  islandiea,  or  Iceland  moss. 

LPCHENS.  Plants  of  a  very  low  organisation,  which 
grow  on  the  bark  of  trees  or  rocks,  when  they  form 
a  Rind  of  incrustation  ;  or  upon  the  ground,  when  they 
consist  of  irregular  lobes  parallel  with  the  earth's  sur- 
face. Occasionally  in  all  situations  they  are  found  in  a 
branched  state  ;  but  their  subdivisions  are  generally  ir- 
regular and  without  order.  Their  fructification  consists 
of  hard  nuclei,  called  shields,  which  break  through  the 
upper  surface  of  the  thaUus  or  main  substance  of  the 
lichen,  are  of  a  peculiar  colour  and  texture,  and  contain 
the  reproductive  particles.  Lichens  abound  In  the  cold 
and  temperate  parts  of  the  world.  The  greater  part  are  of 
no  known  use  ;  but  some,  as  the  reindeer  moss  ( Cenomyce 
raneijerina),  the  Iceland  moss  (Cctraria  islandiea),  and 
various  species  of  Gyropbora,  are  capable  of  sustaining 
life,  either  in  animals  or  man.  The  Iceland  moss,  when 
deprived  of  its  bitterness  by  boiling,  becomes  indeed  a 
diet  recommended  to  invalids.  Other*  are  used  as  tonic 
medicines,  as  Variolaria  faginea,  and  Parmeliaparietina. 
There  principal  use  Is,  however,  that  of  furnishing  the 
dyer  with  brilliant  colours  ;  orchall,  cudbear,  and  per  oil*, 
with  many  more,  are  thus  employed. 

LICKS.  A  term  applied  In  North  America  to  sandy 
tracts  of  land,  upon  which  common  salt  forms  an  efflo- 
rescence, and  which  almost  all  graminivorous  tT^,^n■l^ 
resort  to  for  tho  purpose  of  licking  the  surface. 

LI'CTORS.  (Lat.  Hgo.  I  bind.)  Officers  whose  duty 
it  was  to  attend  the  principal  Roman  magistrates  (sue* 
as  the  consuls,  master  of  the  horse,  and  prsrtors)  and  lb* 
vestal  virgin*  on  their  appearance  in  public,  and  to  act  a* 
constables  under  their  command.  Their  insignia  were 
ihc  fasces  or  bunch  of  rods  (originally  encircling  an  axe. 
which  was  removed  by  Publicola.  used  under  the  republic 
only  by  dictators,  and  restored  under  the  emperor),  and 
the  vir#a  or  rod,  which  was  used  to  touch  the  door  of  the 
magistrate  on  returning  home.  The  number  of  lictors 
In  attendance  varied  according  to  the  rank  of  the  magis- 
trate ;  thus  the  consuls  had  twelve,  the  prsetors  six,  sad 
dictators,  according  to  some,  twenty-four. 
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LIEGE. 

LIEGE.  In  the  Latin  of  the  middle  ages  tigetu.  from 
itgare,  to  bind.  A  liege  lord,  in  fcuiUl  language,  ii  a 
superior  to  whom  allegiance  is  owed,  and  a  liege-man  he 
•  bo  owes  such  allegiance.  Hence  all  subjects  are  tcnned 
lieges  of  the  king.  Some  writers  derive  the  word  liege 
(ram  the  Teutonic  word  leude  (modern  German  leute, 
p^opl"  ).  which  was  need  in  the  sense  of  vassal. 

LI'EN.  ( Fr.  lien,  bond.)  In  Law,  signifies  the  right 
which  a  creditor  has  to  retain  the  property  of  his  debtor 
until  the  debt  has  been  paid  ;  and  furnishes  one  of  very 
for  instances  in  which  a  party  is  allowed  to  take  the  law, 
as  it  were,  into  his  own  hands .  Liens  are  either  general  or 
particular.  A  general  lien  is  the  right  to  retain  a  thing 
lor  a  general  balance  of  accounts,  and  not  for  those  de- 
mands only  which  arise  in  respect  of  the  thing  retained. 
This  sort  of  lien  is  said  not  to  be  favoured  by  law.  A  par- 
ticular lien,  which  the  law  is  said  to  favour,  is  a  right  to 
retain  a  thing  when  the  claim  against  the  owner  of  it 
arises  out  of  the  thing  retained  itself ;  as,  where  a  tailor 
tus  made  the  cloth  of  his  customer  into  a  coat,  the  tailor 
is  allowed  to  retain  the  cloth  until  he  is  paid  for  his  labour 
in  making  it  into  a  coat.  The  payment  of  a  simple  con- 
tract debt  cannot  be  enforced  by  action  after  six  years  have 


tlapscd  from  the  time  the  debt  was  incurred ;  but  a  party 
»ao  has  a  lien  on  property  may  retain  it  for  an  unlimited 
penod,  until  his  claim  has  been  satisfied. 


LIE-TO.    See  Lye-to. 

LIEUTE'NANT.  (Fr.)  An  officer,  who.  as  the  deri- 
vation of  the  word  implies,  supplies  the  place  and  dis- 
i  the  duty  of  a  superior  in  his  absence. 

iter  in  tub  A  km  v.  The  officer  immediately 
!  to  the  captain.  In  whose  absence  he  takes  the 
of  his  company.  In  the  British  service  the 
lieutenants  of  the  Life  Guards  and  Horse  Guards,  and  of 
the  three  regiments  of  Foot  Guards,  have  the  rank  of 
captain.  In  the  artillery,  engineers,  marines,  and  rifle 
brigade,  of  the  British  service,  and  in  all  the  regiments 
of  most  of  the  Continental  nations,  there  being  no  cornets 
or  ensigns,  the  subaltern  officers  are  distinguished  as  first 
trA  second  lieutenants.  The  pay  of  a  lieutenant  varies, 
according  to  the  regiment  or  branch  of  the  service  to 
which  be  belongs,  from  10s.  id.  to  6*.  64. ;  and  the  price 
of  his  commission,  according  to  the  present  regulations, 
i*.  for  the  Life  Guards.  1786/.;  Horse  Guards.  IGOOf. ; 
Cavalry,  J190/. ;  Foot  Guards,  2050/. ;  Infantry,  700/. 

LrEtrrtisarrr  in  thr  Navy.  The  next  rank  to  that  of 
commander,  and  co  ordinate  with  that  of  captain  in  the 
anny.  The  number  of  lieutenants  appointed  to  ships  of 
*ar  varies  with  their  rate.  A  ship  of  the  first  rate  carries 
"<rht  lieutenants,  besides  supernumeraries ;  and  those  of 
the  second,  third,  fourth  rates.  Ac.  have  respectively  one 
j~s  than  the  number  appointed  to  the  preceding  rate. 
The  monthly  pay  of  a  lieutenant  in  the  British  navy 
jaries,  according  to  the  ship  and  his  duration  of  service, 
from  II/.  10#.  to  9/.  4*. 

.  LIEUTE'N  ANT-GENERAL  OF  THE  KINGDOM. 
A  dignity  equivalent  to  that  of  regent,  which  has  been 
occasionally  held  in  France  on  temporary  emergencies. 
The  Count  d'Artots  (afterwards  Charles  X.)  took  this 
title  in  1814  on  entering  France,  and  held  it  until  the 
arrival  of  his  brother,  Louis  XVIII.  On  the  expulsion  of 
I'harlea  X.,  in  1830,  the  Duke  of  Orleans  was  consti- 
tuted lieutenant-general,  both  by  an  ordinance  of  that 
prince,  and  by  the  provisory  government  of  the  Hotel 
«  ViUe,  on  July  29. ;  and  retained  the  title  until  he  was 
proclaimed  king,  on  the  7th  August  following. 
LIFE  ANNUITY.  See  Annuity. 
LIFE  ASSURANCE.  See  Assurance, 
MFE  BOAT.  A  boat  originally  made  at  Shields,  in 
17%.  by  Mr.  Greathead,  for  saving  the  crews  of  ship- 
wrecked vessels.  The  following  are  the  general  princi- 
P'w  i  —  The  boat  is  wide  and  shallow  ;  the  head  and  stern 
*"  alike,  for  pulling  In  either  direction,  and  raised,  to 
Rcet  the  waves  ;  it  pulls  double- banked,  the  oars  being 
nr.  for  lightness,  and  fitted  with  thole  pins  and  grummets, 
*ni  is  steered  with  an  oar.  The  boat  is  cased  round  in- 
on  the  upper  part,  with  cork,  in  order  to  secure  her 
bu  oyancy  with  as  many  persons  as  she  can  carry,  even 
though  full  of  water ;  the  cork  likewise  assists  in  main- 
taining, or,  ir  overset,  in  recovering,  the  position  of  stable 
«iuilihrium .  The  boat  is  painted  white,  to  be  conspicuous 
in  emerging  from  the  hollow  of  the  sea.  It  is  a  curious 
t»ct  that  the  smugglers  paint  their  boats  white  for  the 


I  In  dark  nights. 
LIFE  BUOY.  A  buoy,  with  a  mast  to  render  It  con- 
'Picuous,  thrown  Into  the  sea  upon  a  man's  falling  over- 
b-nni.  The  life  buoy  invented  by  Lieut.  Cooke,  R.  N.,  is 
famished  with  a  composition  which  U  fired  by  the  act  of 
Engaging  the  buoy  from  its  place,  at  night,  and  burns 
*»th  a  strong  light. 

L.IFE  G  UARDS.  The  cavalry  troops  composing  the 
b  xlv  guard  of  a  sovereign  prince  are  so  called.  In  Eng- 
I'nd  they  consist  of  two  regiments,  comprising  each  32 
officers,  S3  non-commissioned  officers,  and  S51  privates. 
In  fJennany  such  troops  arc  styled  the  Mb  garde  (body 
fiwrd) ;  and  in  France  the  garde  du  corps.  See  Guards. 


LIGHT. 

LIFE  LINE.  In  a  Ship,  any  rope  stretched  along  for 
the  safety  of  the  men,  as  Is  practised  In  bad  weather. 

LIFE,  MEAN  DURATION  OF.  See  Fx  pec  fat  ion 
or  Life. 

LIFE  RENT.  In  Scottish  Law,  the  right  of  enjoy- 
ment, either  of  an  heritage  or  a  sum  of  money,  for  the 
life  of  the  life-renter.  The  superior  proprietor  of  the 
subject,  or  /.  r,  in  which  this  rent  subsists,  is  termed 
the  fiar.  Terce  (i.  e .  dower)  and  courtesy  (analogous  to 
the  courtesy  of  England  in  English  law)  are  instances  of 
legal  life-rents. 

LIFTING  PUMP.  See  Pump. 

LIFTS.  The  ropes  which  support  the  ends  of  yards 
or  booms  against  the  weight  of  the  men  upon  them. 

Ll'GAMENTS.  (Lat.  llgo,  /  bind.)  Strong  elastic 
membranes  connecting  the  extremities  of  the  moveable 
bones.  When  boiled  tn  water  they  yield  more  or  less 
gelatine,  and  leave  a  portion  of  insoluble  albumen. 

LI'GATURE.  (Lat  llgo.)  In  Music,  the  tie  which 
binds  several  notes  of  like  length  together,  by  which 

they  appear  In  groups.  Thus 

means  of  a  ligature  at 


ture. 

LIGHT.  (Germ.licht.)  The  cause  of  those  sensations 
which  we  refer  to  the  eyes,  or  that  which  produces  the  sense 
of  seeing.  The  phenomena  of  light  and  vision  have  always 
been  regarded  as  one  of  the  most  interesting  branches  of 
natural  science  ;  though  it  is  only  since  the  days  of  Newton 
that  they  have  been  examined  with  such  care  as  to  afford 
grounds  for  any  safe  speculation  respecting  the  nature  of 
light,  and  the  mode  of  its  propagation  through  space. 
But  the  solution  of  these  two  questions  is  involved  In 
very  great  difficulty ;  for  notwithstanding  the  splendid 
discoveries  of  that  immortal  philosopher,  and  the  long 
train  of  interesting  and  important  facts  which  have  been 
investigated  since  his  time,  and  more  particularly  since 
the  beginning  of  the  present  century,  the  true  theory  of 
light  still  remains  an  enigma.  This  does  not  arise  from 
any  difficulty  there  is  in  framing  an  hypothesis  which 
shall  afford  a  mechanical  explanation  of  the  various  phe- 
nomena, but  from  the  circumstance  that  more  hypotheses 
than  one  have  been  imagined  by  which  all  the  pheno- 
mena can  be  explained,  not  merely  in  a  general  way,  but 
with  the  precision  of  numerical  calculation. 

The  knowledge  of  the  laws  which  regulate  the  pheno- 
mena of  light  constitutes  the  science  of  Optic*,  which  is 
divided  into  a  number  of  subordinate  branches.  An  ac- 
count of  the  principal  phenomena  will  be  found  under  the 
terms  Aberration,  Chromatics,  Interference,  Optics. 


to  a  brief  enumeration  of 
of  the  principal  properties  of  light,  and  a  statement 
of  the  two  rival  theories  by  which  modern  philosophers 
explain  its  nature  and  propagation. 

Properties  of  Light.  —  Experiments  of  the  simplest  and 
most  familiar  kind  suffice  to  show  that  light  is  propagated 
from  luminous  bodies  in  all  directions.  Provided  nothing 
Intervenes  to  Intercept  the  light,  they  are  seen  in  all  si- 
tuations of  the  eye.  Thus,  the  flame  of  a  lamp  is  visible 
from  every  part  of  the  sphere  of  which  it  occupies  the 
centre ;  and  the  same  is  the  case  with  respect  to  a  phos- 
phorescent body,  an  electric  spark,  a  ball  heated  rcu-hot, 
or  light  having  any  other  source.  The  sun  throws  its 
light,  not  only  on  the  earth,  but  on  the  pL 
comets,  and  every  other  body  In  the  firmament 

Another  property  of  light  Is,  that  in  a  homogeneous 
medium  it  is  always  propagated  in  straight  lines.  This 
Is  evident  from  various  considerations.  The  forms  of 
shadows  correctly  represent  the  outlines  of  the  objects 
which  produce  them,  as  seen  from  the  luminous  body, 
which  could  not  be  unless  the  light  proceeded  in  straight 
lines  from  the  extremities  of  the  objects  to  the  borders  of 
the  shadow.  If  three  plates  of  metal,  each  pierced  with 
a  small  hole,  are  placed  at  some  distance  behind  each  other, 
and  in  such  positions  that  the"  three  holes  are  exactly  in 
one  straight  line,  the  light  will  pass  freely  through  them ; 
but  if  the  holes  arc  not  exactly  in  a  straight  line,  no  light 
will  pass.  In  like  manner,  if  a  number  of  similar  objects 
behind  each  other  in  a  straight  line,  the  first 
all  the  others  invisible  to  an  eye  placed  In  the 
same  line.   We  cannot  sec  through  a  bent  tube. 

A  third  property  of  light  is  that  it  requires  time  for  its 
propagation.  The  velocity  with  which  it  passes  from 
one  point  to  another  is,  however,  so  great,  that,  'with 
respect  to  any  terrestrial  distances,  the  passage  may  be 
considered  as  instantaneous.  But  astronomy  furnishes 
the  means,  not  only  of  detecting  its  propagation,  but  of 
measuring  its  velocity  with  great  precision.  The  eclipses 
and  emersions  of  Jupiter's  satellites  become  visible  about 
16  una  26  sec.  earlier  when  the  earth  Is  at  its  least  dis- 
tance from  Jupiter,  than  when  it  is  at  its  greatest.  Light, 
therefore,  occupies  above  a  quarter  of  an  hour  in  passing 
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LIGHT. 

through  the  diameter  of  the  earth'*  orbit.  Now,  the  win'*  posing  ft  to  be  composed  of  particle*  of  excessive  minute- 
distance  from  the  earth  being  nearly  95,000,000  of  miles,  ness,  projected  from  the  luminous  body  with  a  Telocity 
it  follow*  that  light  mutt  travel  through  space  with  the  equal  to  nearly  300,000  miles  in  a  second.  This  hypo- 
prndlgious.  though  fltilte,  velocity  of  192,.V)0,  or  nearly  ,  thesis  was  adopted  by  Newton,  and,  till  recently,  has  hern 
'JO0.O0U  miles,  in  a  second  of  time,  and  consequently  would  '  acquiesced  in  by  the  greater  number  of  writers  on  optics, 
past  round  the  earth  in  the  eighth  part  of  a  second.  The  other  hypothesis  supposes  light  to  be  produced  by 
Astounding  as  this  conclusion  is,  no  result  of  science  |  the  vibrations  or  undulations  of  an  ethereal  fluid  of  great 


the  earth  in  the  eighth  part  of 
as  this  conclusion  is,  no  result 
rests  on  more  certain  evidence.  It  Is  also  proved,  by  the 
phenomena  of  aberration,  that  the  light  of  the  sun, 
pUnets.  and  all  the  fixed  stars,  travels  with  one  and  the 
same  velocity. 

When  light  In  its  progress  encounters  an  obstacle,  or 
enters  a  different  medium,  it  undergoes  certain  modifica- 
tions, depending  on  the  nature  of  the  body  on  which  it 
falls,  or  the  medium  into  which  it  enters.  When  it  falls 
on  a  smooth  polished  surface,  a  portion  of  it  is  regularly 
reflected  ;  that  is  to  say.  It  is  returned  from  the  surface  at 
an  angle  equal  to  the  angle  of  incidence,  and  pursues  its 
course  in  a  straight  line  as  before  the  reflection.  The 
quantity  of  light  thus  reflected  depends  on  the  nature 
and  polish  of  the  surface,  and  on  the  angle  of  incidence, 
being  greatest  when  that  angle  is  small ;  but  it  is  calcu- 
lated that  even  the  brightest  and  most  opaque  surfaces, 
mercury  for  example,  do  not  reflect  more  than  three 
fourth*  of  the  incident  light.  Another  portion  of  it  enters 
the  medium,  and  there  (if  the  medium  is  homogeneous) 
pursues  a  rectilinear  course,  but  diflTering  from  its  former 
direction.  In  this  case  it  is  said  to  be  refracted.  The 
angle  of  refraction  depends  on  the  nature  of  the  medium, 
each  different  medium  having  its  own  peculiar  law  of  ae- 
on light.  In  many  media,  comprehending  the  liquids 
most  of  the  uncrystallized  substances,  the  whole  of 
the  refracted  light  is  bent  from  Its  original  direction  at 
Ihesaine  In  manyotlicrs^.w  in  most  crystallized 
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acquiring  at  the  same  time  different  physical 
In  this  case  the  refraction  is  said  to  be  double.  A  third 
portion  of  the  light  falling  on  a  body  Is  neither  reflected 
nor  refracted  regularly,  but  is  scattered  in  all  directions  ; 
and  it  is  this  portion  which  render*  bodies  visible.  All 
IhmUcs  on  which  light  falls  absorb  a  certain  part  of  it ; 
more  or  less  in  proportion  to  their  opacity.  In  perfectly 
opake  bodies  the  absorption  is  total,  and  the  light  does 
not  penetrate  to  a  sensible  depth  under  the  surface.  In 
others  it  penetrates  farther  :  nut  even  in  the  most  trans- 
parent it  is  gradually  stifled  and  lost.  A  depth  of  only 
seven  feet  or  pure  water  is  required  to  extinguish  one 
half  of  the  Incident  light.   Sec  iWlkxion. 

Solar  light,  refracted  by  a  prism  or  other  body,  it 
separated  Into  a  multitude  of  rays  of  different  colours, 
each  of  which  afterwards  proceeds  in  its  course  indepen- 
dently of  all  the  others.  These  differently  coloured  rays 
possess  different  physical  properties,  and  different  degrees 
nf  refrangibility.  It  is  to  this  dispersion  or  separation 
of  light  by  refraction  that  we  owe  all  the  pleasure  derived 
from  the  variegated  hues  of  natural  bodies.  The  Inves- 
tigation of  the  laws  of  the  dispersion  of  the  coloured  rays 
form*  the  subject  of  chromatics.  One  of  the  principal 
facts  connected  with  it  is,  that  the  dispersion  of  the  rays 
by  different  refracting  substances  is  not  proportioned  to 
the  refraction  ;  the  dispersive  power  of  some  substances 


which  pervades  all  space 
substances,  and  to  which  the  lumiuoi 
pulse  which  is  propagated  with  in 

spherical  superficies,  by  a  sort  of  tremor  or  undulation, 
as  sound  is  conveyed  through  the  atmosphere,  or  a  wave 
along  the  surface  of  water.  Both  of  these  hypothese* 
are  rendered  probable  by  the  great  number  of  pheno- 
mena of  which  they  afford  a  mechanical  explanation  ;  but 
they  are  both,  also,  attended  with  very  great  difficulties. 
Other  theories  have  also  been  proposed  ;  but  tbey  have 
not  met  with  such  general  attention  from  philosoj 
as  to  make  it  necessary  to  explain  them  in  this  plaoe. 

Corpuscular  Theory  of  Light.  —  Sir  John  Herschel,  in 
his  admirable  F.**ay  on  Light  in  the  F.ncyct >p>rd:<t  Sic- 
tropolitana,  states  the  principles  of  the  Newtonian  or 
Corpuscular  theory  as  follows  :  — 

1 .  "  That  light  consists  of  particles  of  matter  possessed 
of  inertia,  and  endowed  with  attractive  and  repulsive 
forces,  and  projected  or  emitted  from  all  luminous  bodies 
with  nearly  the  same  velocity,— about  200,000  miles  por 
second. 

2.  "  That  these  particles  differ  from  each  other  by  the 
Intensity  of  the  attractive  and  repulsive  forces  which 
reside  in  them ;  and  in  their  relations  to  the  m 
world ;  and  also  in  their  actual  masses,  or  inertia. 

S.  "  That  these  particles,  impit 
vision  ;  the  pa 
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greater  than  that  of  others,  while  their  refracting 
powerls  less.    This  fact  led  to  the  Important  discovery  of 
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:  telescope.  Sec  Achromatic, 
Light,  on  being  regularly  reflected  or 
goes  a  modification  termc 
which  it 
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e  presented  by  light  which  has  not  undergone  such 
modification.  When  a  ray  of  light,  having  acquired  this 
modification,  is  made  to  fall  on  a  plane  reflecting  surface 
under  a  certain  angle  of  iucidence,  no  portion  of  It  will 
be  reflected  ;  the  whole  is  transmitted  or  absorbed.  But, 
in  the  case  of  ordinary  light,  some  portion  Is  always 
reflected  from  a  polished  surface,  whatever  be  the  angle 
of  incidence ;  the  light  has  therefore  acquired  the  pro- 
perty of  being  acted  upou  in  a  particular  way ;  whence 
Slain*,  who  first  investigated  this  subject  in  a  philoso- 
phical manner,  gave  the  phenomena  the  name  of  potarix- 
ati  'H,  from  its  analog}-  to  the  effect  produced  by  a  magnet 
on  a  series  of  ueedles.    See  Polarization. 

The  last  property  of  light  which  we  shall  notice,  as 
important  towards  forming  a  theory  of  its  propagation, 
is  that  to  which  Or.  Young  gave  the  name  of  interference . 
Under  certain  circumstances,  the  rays  of  light  exercise  a 
mutual  influence  on  each  other  ;  increasing,  diminishing, 
or  modifying  each  other's  effects  according  to  certain 
laws.  This  mutual  action  of  the  rays  on  each  other 
gives  rise  to  a  great  numl>er  of  the  most  Intricate  pheno- 
mena of  optics,  and  affords  a  sufficiently  simple  explan- 
ation of  them,  In  numerous  cases  where  no  other  explan- 
ation has  yet  been  found  on  other  hyiwihcscs.  The 
Is  described  under  the  term  Intkukerence. 


Theories  of  Light.  —  Two  different  theories  have  long 
pinion  of  philosophers  respecting  the 


divided  the  opinion  of  philosophers 
an  J  propagation  of  light.    One  of 


these  consists  in  sup 


4.  "  That  the  molecules  of  material  bodies  and  tho*e 
of  fight  exert  a  mutual  action  on  each  other,  which  con- 
sists in  attraction  and  repulsion,  according  to  some  law 
or  function  of  the  distance  between  them ;  that  this  law 
Is  such  as  to  admit,  perhaps,  of  several  alternations  or 
changes  from  repulsive  to  attractive  force  .  but  that  when 
the  distance  is  below  a  certain  very  small  limit  it  1* 
alwars  attractive  up  to  actual  contact,  and  that  beyond 
this  limit  resides  at  least  one  sphere  of  repulsion.  This 
repulsive  force  Is  that  which  causes  the  reflection  of  light 
at  the  external  surfaces  of  dense  media ;  and  the  interior 
attraction  that  which  produces  the  refraction  and  inte- 
rior reflection  of  light. 

6.  "  That  these  forces  hare  different  absolute  values  or 
intensities,  not  only  for  all  different  material  bodies,  but 
for  every  different  species  of  the  luminous  molecules, 
l>elng  of  a  nature  analogous  to  chemical  affinities  or 
electric  attractions ;  and  that  hence  arises  the  different 
refrangiblllties  of  the  rays  of  light. 

6.  "  That  the  motion  of  a  particle  of  light,  under  the 
influence  of  these  forces  and  lu  own  velocity,  is  regulated 
by  the  same  mechanical  laws  which  govern  the  motions 
of  ordinary  matter ;  and  that  therefore 
scribes  a  trajectory,  capable  of  strict  calculation  as  i 
the  forces  which  act  on  it  are  assigned. 

7.  "  That  the  distance  between  the  molecules  of 
tcrial  bodies  is  exceedingly  small  In  i 
extent  of  their  spheres  of  at 
particles  of  light. 

t*.  "  That  the  forces  which 
refraction  of  light  are,  nevertheless,  absolutely  insensible 
at  all  meatureable  or  appreciable  distances  from  the 
molecules  which  exert  them. 

9.  "  That  every  luminous  molecule,  during  the  whole 
of  Its  progress  through  space,  is  continually  pasting 
through  certain  periodically  recurring  states,  colled  by 
Newton  fits  of  cosy  reflection  and  easy  transmission,  in 
virtue  of  which  they  are  more  disposed,  when  in  the 
former  states  or  phases  of  their  periods,  to  obey  the  in- 
fluence of  the  repulsive  or  reflective  force*  of  the  mole- 
cules of  a  medium ;  and  when  In  the  latter,  of  the  at- 
tractive." 

Such  arc  the  postulates  on  which  the  corpuscular 
theory  of  light  depends.  Most  of  them  may  be  admitted 
without  difficulty  ;  and  they  afford  data  for  the  application 
of  mathematical  reasoning  to  the  phenomena,  which  may 
be  investigated  by  the  same  sort  of  analysis  with  which 
mathematicians  arc  already  familiar  In  the  theories*  oi" 
heat,  capillar}*  attraction,  and  other  molecular  forces. 

Vndtuatory  Theory.— .The  principles  of  the  undulatory 
theory  are  thus  stated  by  Sir  J.  Herschel :  — 

1 .  "  That  an  excessively  rare,  subtle,  and  elastic  me- 
dium, or  ether,  fills  all  space,  and  pervades  all  material 
bodies,  occupying  the  intervals  between  their  molecules ; 
and  either  by  passing  freely  among  them,  or  by  its  ex- 
treme rarity,  offering  no  resistance  to  the  motion  of  the 
earth,  the  planets,  or  comets,  in  their 
by  the  most  delicate  astronomical 
having  Inertia,  but  not  gravity. 

2.  "  That  tho  molecule*  of  the  i 
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Mu  set  in  motion  by  the  agitation  of  the  particle*  of 
f oaderable  matter ;  and  that  when  any  one  li  thu*  set  in 
motion  it  communicate*  a  similar  motion  to  those  adja- 
cent to  it,  and  thus  the  motion  ia  propagated  further  and 
further  in  all  directions,  according  to  the  Mine  mechani- 
cal laws  which  regulate  the  propagation  of  undulations 
ia  other  elastic  media,  at  air,  water,  or  solids,  according 
to  their  respective  constitutions. 

3.  ■  That  in  the  Interior  of  refracting  media  the  ether 
rit»t!  in  a  state  of  less  elasticity,  compared  with  its  den- 
Mty.  than  in  vacuo  (i.  e.  in  space  empty  of  all  other  mat- 
ter); and  that  the  more  refractive  the  medium,  the  less, 
restively  speaking,  is  the  elasticity  of  the  ether  in  Its 
uKenor. 

4.  "  That  vihrations  communicated  to  the  ether  in  free 
(pace  are  propagated  through  refractive  media  hy 
of  the  ether  in  their  interior,  but  with  a  velocity 
»?oodinjr  to  It*  inferior  degree  of  elasticity. 

5.  "  That  when  regular  vibratory  motions  of  a  proper 
kind  are  propagated  through  the  ether,  and.  passing 
through  our  eyes,  reach  and  agitate  the  nerves  of  our    covery  are 
mina.  they  produce  in  u*  the  tensaUon  of  light,  in  a      That  the 
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6.  ■  That  a*,  in  the  doctrine  of  sound,  the  frequency  of 
•>•  n.il  put**-,  ..r  the  numb  r  ..f  .-x.-.1rM..n.  to  itrul 
fro  from  the  point  of  rest  made  by  each  molecule  of  the 
letermine*  the  pitch  or  note ;  so,  in  the  theory  of 
,  the  frequency  of  the  pulses,  or  number  of  Impulses 
!  on  our  nerves  in  a  given  time  by  the  ethereal  mole- 
cules next  In  contact  with  them,  determine*  the  colour 
of  the  light :  and  that  as  the  absolute  extent  of  the  motion 
(o  and  fro  of  the  particles  of  air  determine*  the  I  wdncu 
of  the  sound,  so  the  amplitude  or  extent  of  the  excursions 
of  the  ethereal  molecules  from  their  points  of  rest  de- 
termines the  brightness  or  Intensity  of  the  light." 

tt  hichever  theory  we  adopt  to  explain  the  phenomena 
of  light,  we  arc  led  to  conclusions  which  strike  the  mind 
«uh  aitoni«hment.  According  to  the  corpuscular  theory 
the  molecule*  of  light  are  supposed  to  be  endowed  with 
attractive  and  repulsive  forces,  to  have  poles,  to  balance 
themielves  about  their  centres  of  gravity,  and  to  possess 
<*bcr  physical  properties  which  we  can  only  ascribe  to 
Ponderable  matter.  In  speaking  of  these  properties  it  is 
difficult  to  direst  one's  self  of  the  idea  of  sensible  magni- 
tude, or  by  any  strain  of  the  imagination  to  conceive  that 
Panicles  to  which  they  belong  can  be  so  amazingly  small 
u  those  of  light  demonstrably  are.  If  a  molecule  of  light 
*«ighed  a  single  grain,  its  momentum  (by  reason  of  the 
enormous  velocity  with  which  it  moves)  would  be  such 
that  it*  effect  would  be  equal  to  that  of  a  cannon-ball  of  IfiO 
ids,  projected  with  a  velocity  of  I  (XX)  feet  j>cr  second, 
inconceivably  small  must  they  therefore  be  when 
of  molecule*,  collected  by  lenses  or  mirrors, 
_  to  produce  the  slightest  effect  on 
U*  most  delicate  aonaratus  contrived  exnresslv  for  the 


stant  in  the  downward  tendency  of  all  heavy  bodies  ;  and 
though  they  disappear  in  the  small  bodies  of  nature,  they 
are  reproduced  In  the  phenomena  of  electricity,  mag- 
netism, capillary  attraction,  electricity,  and  various 
chemical  actions,  where  they  can  be  not  only  distinctly 
traced,  but  reduced  to  mathematical  formula;,  and  sub- 
mitted to  accurate  calculation.  The  undulatory  hypo- 
thesis is  not  seized  by  the  mind  with  the  same  facility  ; 
yet  It  also  possesses  some  of  the  least  equivocal  charac- 
teristics of  philosophical  truth.  No  phenomenon  ha*  yet 
been  discovered  decidedly  at  variance  with  any  of  its 
principles.  On  the  contrary,  most  of  the  phenomena 
follow  from  those  principles  with  remarkable  ease ;  and, 
in  numerous  Instances,  consequences  deduced  from  tho 
theory  by  a  lung  and  intricate  analysis,  and  where  no  sa- 
could  possibly  have  divined  the  result,  have  been 
to  be  accurately  true  when  brought  to  the  tc*t  of 
experiment.  Hence  this  hypothesis  begins  to  be  gene- 
rally adopted  by  philosophers,  and,  in  recent  times,  by  far 
the  most  Illustrious  name*  in  the  annals  of  optical  dis- 
"  In  the  list  of  its  supporters. 

of  light  Is  produced  by  the  vlbra- 
rare  and  subtle  fluid,  ia  an  idea  that 
by  Descartes,  ll.x>ke,  and  some  others; 
but  it  is  to  Huyghens  that  the  honour  solely  belongs  of 
having  reduced  the  hypothesis  to  a  definite  shape,  and 
rendered  it  available  to  the  purposes  of  mechanical  ex- 
planation. Owing  to  the  great  success  of  Newton  in  ap- 
plying the  corpuscular  theory  to  his  splendid  discoveries, 
the  speculations  of  Huyghens  were  long  neglected  ;  in- 
deed, the  theory  remained  in  the  same  state  in  which  it 
was  left  by  him  till  it  was  taken  up  by  our  countryman, 
the  late  Dr.  Young.  By  a  train  of  mechanical  reasoning, 
which  in  point  of  ingenuity  has  seldom  been  equalled, 
Or.  Young  was  conducted  to  some  very  remarkable  nu- 
merical relations  among  some  of  the  apparently  most 
dissimilar  phenomena  of  optics,  to  the  general  laws  of 
diffraction,  and  to  the  true  principles  of  the  coloration 
of  crystallised  substances.  Malus,  so'latc  as  1810,  made 
the  Important  discovery  of  the  polarisation  of  light  by 
reflection,  and  successfully  explalmil  the  phenomenon  by 
the  hypothesis  of  an  unduiatoiypropagation.  The  theory 
subsequently  received  a  great  extension  from  the  inge- 
nious labours  of  Fresncl ;  and  the  still  more  receut  re- 
searches of  Arago,  Poisaon.  Herschel,  Airy,  and  others, 
have  conferred  on  it  so  great  a  degree  of  probability  that 
it  may  be  almost  regarded  as  ranking  in  the  class  of  de- 
monstrated truths.  '*  It  is  a  theory,"  says  Herschel, 
"  which,  If  not  founded  in  nature,  is  certainly  one  of  the 
happiest  fictions  that  the  genius  of  man  has  yet  Invented 
to  group  together  natural  phenomena,  a*  weft  as  the  most 
fortunate  in  the  support  It  has  received  from  whole  classes 
of  new  phenomena,  which  at  their  discovery  seemed  in 
irreconcilable  opposition  to  it.    It  is,  In  fact,  in  all  it* 


u*  by  the  extreme 
J  and  prodigious  velocity  of  the  luminous  moie- 
ties, the  numerical  result*  deduced  from  the  undulatory 
theory  are  not  less  overwhelming.  The  extreme  small- 
am  of  the  amplitude  of  the  vibrations,  and  the  almost 
Inconceivable  but  still  measurable  rapidity  with  which 
tnev  succeed  each  other,  were  computed  hy  Dr.  Young, 
are  exhibited  by  Sir  J.  Herschel  In  the  following 


of  felicitir* ;  in 
to  say.  if  It  be  not 

true.lt  deserves  to  be  so."  ( Ency.  Metr.,"  Light."}. -.9').) 

Light  ami  Ileal  -  Light  and  heat  are  so 
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singular  that  two 
so  essentially  dilfer- 
the  means  of  explaining 
equal  precision  and  al- 
■  the  case  with  re- 
theories  of  light, 
iws  to  which  the 
subject  may  be  deduced,  though  not  in  all 
with  the  same  degree  of  facility.  So  far  as  the  cor- 
ilar  doctrine  I*  available  for  the  purposes  of  deduc- 
explanatlon,  it  possesses  all  the  characteristics  of  a 
1  theory,  k  suppose*  the  operation  of  a  force  with 
we  are  In  some  measure  familiar.    We  are  accus- 


mo«  equal  facility.  This,  however,  b  tl 
Jptet  to  the  corpuscular  and  undulatory  t 
■r-mi  both  of  which  the  mathematical  la 


t  of  l.iuk 

relates!  to  each  other,  that  philoaophera  have 
whether  they  are  identical  principle*,  or  merely 
coexistent  in  the  luminous  rays.  They  posses*  numer- 
ous properties  In  common  ;  being  reflected,  refracted,  and 
polarised  according  to  the  aarae  optical  laws,  and  even 
exhibit  the  same  phenomena  of  interference.  Most  sub- 
stances during  combustion  give  out  both  light  and  heat ; 
and  all  bodies,  excepting  the  gase*.  when  heated  to  a  high 
temperature  become  incandescent.  Nevertheless,  there 
are  many  circumstances  in  which  they  appear  to  differ. 

A  thin  plate  of  transparent  glass  interposed  between  the 
face  and  a  blazing  fire  intercepts  no  sensible  portion  of 
the  light,  but  most  sensibly  diminishes  the  heat.  Light  and 
heat  are,  therefore,  not  intercepted  alike  by  the  same  *ub- 
ktances.  Heat  i*  also  combined  in  different  degrees  w  ith 
the  different  ray*  of  the  solar  spectrum.  A  very  remark- 
able discovery  on  this  subject  was  made  by  Sir  WUIUm 
Herschel.  which  would  seem  to  establish  the  independ- 
ence of  the  beating  and  illuminating  effects  of  the  solar 
rays.  Having  placed  thermometer*  in  the  several  pris- 
matic colours  of  the  solar  spectrum,  he  found  the  heating 
power  of  tho  rays  gradually' increased  from  the  violet 
(where  It  was  least)  to  the  extreme  red,  and  that  the 
maximum  temperature  existed  at  aome  distance  beyond 
the  red,  out  of  the  visible  part  of  the  spectrum.  The 
experiment  was  soon  after  repeated  with  great  care  by 
Berard,  who  confirmed  Heracbel's  conclusion*  relatively 
to  the  augmentation  of  the  calorific  power  from  the  violet 
to  the  red  ;  but  he  found  the  maximum  heat  existed  at 
the  extremity  of  the  red.  and  not  beyond  the  spectrum. 
Thi*  discovery  ol  the  inequality  of  the  heating  power  of 
the  different  rays  led  to  the  Inquiry  whether  the  chemical 
action  produced  by  light  on  certain  bodies  was  merely  the 
effect  of  the  heat  accompanying  It,  or  owing  to  some  other 
By  a  series  of  delicate  experiment*.  Berard  found 


cause. 

that  thi*  action  is  not  only  Independent  of  the  heating 
power,  but  follows  an  entirely  different  law;  its  iutensity 
to  contemplate  the  effect*  of  attraction  in  the  grand  |  being  greatest  in  the  violet  ray,  where  the  heating  power 
a  of  astronomy  ;  we  perceive  them  at  every  in-  |  1*  the  least,  and  least  In  the  red  ray,  where  the  heating 
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Is  greatest.  We  are  thus  led  to  the  conclusion 
that  the  solar  rays  po»sess  at  least  three  distinct  powers, 
—  those  of  heating,  illuminating,  and  effecting  chemical 
combinations  and  decompositions  ;  and  these  powers  are 
distributed  among  the  differently  refrangible  rays  in  such 


Light  acts  a  very  Important  part  in  the  vegetable  eco- 

"  the  hue  of  flowers 
even  to  Influence 

forms  of  some  of  the  lower  classes  of 
been  proved  by  various  experiments  ; 
bably  many  other  powers  resident  in  the 


j.igm  act*  a  very  important  pari  in  m< 
nomy.  The  green  colour  of  plants  and  th 
entirely  depend  on  it ;  and  it  is  found  e 
the  form  of  their  leaves.    Its  effects  in 


agent  of  w  hich  we  can  at  present  form  no  adequate  no- 
tion. (Sec  Sir  J.  HerscheVs  Treatise  on  Light  ;  Airy's 
Mathematical  Tracts  ;  Brewster's  Optics  ;  Young's  lec- 
tures ;  Blot,  Traite  dc  Physique;  Pouillet,  Element  de 

Physique.) 

Light.  In  Painting,  the  medium  by  which  objects  are 
discerned.  In  a  picture  ft  means  the  part  the  most  illu- 
minated. This  may  happen  from  natural  light,  as  the 
sun  or  moon ;  or  from  artificial  light,  as  a  lire,  candle, 
tie.  The  principal  light  is  generally  made  to  fall  on  the 
spot  where  the  principal  figures  are  placed,  and  gene- 
rally near  the  centre  of  the  picture.  A  reflected  light  Is 
that  which  a  body  in  shadow  receives  from  a  contiguous 
light  object. 

Ligtit.   The  sea  term  for  not  laden. 

LIGHTER.  A  strong  vessel  or  barge  for  transporting 
goods  or  stores,  chiefly  on  rivers  and  canals. 

LIGHTHOUSE.  An  establishment  for  the  exhi- 
bition of  a  light  or  landmark  to  direct  the  mariner.  The 
use  of  lights  for  such  a  purpose  is  of  very  high  antiquity  ; 
but  their  early  history  is  Involved  in  much  obscurity. 
In  the  ancient  world  there  were  lighthouses  at  Ostea, 
Ravenna,  Puteoll,  Caprea,  Rhodes,  on  the  Thraclan  Bos- 

S horns.  Ac.  (Suetonii  Opera,  torn.  i.  p.  755.)  ;  but  by  far 
ic  most  celebrated  lighthouse  In  antiquity  was  that 
erected  by  Ptolemy  Sotcr  on  the  small  island  of  Pharos, 
op|iosite  to  Alexandria,—"  nocturnis  ignibus  cursum  na- 
vium  regens."  (Pliny,  lib.  v.  c.  31.)  Its  extraordinary 
height,  which  some  authors  have  estimated  at  500  feet 
and  upwards,  procured  for  it  a  place  among  the  wonders 
of  the  w  orld  ;  and,  according  to  Josephus.  its  "  beaming 
summit "  could  be  seen  at  a  distance  of  300  stadia,— about 


or.   This  mode  of  Illumination 


42  British  miles.    It  is  said  to  have  cost  800  talents  ;  and 
that  Pharos  rapidly  became,  and 


a  generic  term 


its  celebrity  was  such 
still  continues  to  be  in  many 
equivalent  to  lighthouse. 

The  most  celebrated  lighthouses  of  modern  times  are, 
the  Tour  de  Carduan,  at  the  entrance  of  the  Glronde, 
in  France ;  the  Eddystonc  lighthouse,  opposite  to  Ply- 
mouth Sound  ;  and  that  more  recently  constructed  on  the 
Bell  Rock,  opposite  to  the  Frith  of  Tay.  The  first  of 
these  was  begun  in  1584,  and  Anlshed  in  1611.  It  is  186* 
feet  ( English)  in  height ;  and  besides  being  of  the  highest 
importance  to  the  sailor  on  so  dangerous  and  frequented 
a  coast,  it  forma  at  the  same  time  a  splendid  specimen 
of  architectural  beauty!  The  Eddystone  lighthouse,  con- 
structed by  the  celebrated  engineer  Smcaton,  was  com- 
pleted in  1759  v  i*  regarded  as  a  masterpiece  of  Its  kind  ; 
and,  as  has  well  been  observed,  bids  fair  to  be  little  tess 
lasting  than  the  rocks  upon  which  it  stands.  The  Bell 
Rock  lighthouse  was  built  by  Mr.  Stevenson  on  the 
model  of  the  Eddystone.  Numerous  lighthouses  marking 
the  most  dangerous  point*,  and  the  entrance  to  the  prin- 
ci|Ml  harbours,  are  now  erected  in  most  civilized  mari- 
time countries.  In  the  Baltic  and  the  Sound  they  are 
particularly  abundant;  the  Dutch  have  20  lights  on 
their  coast,  and  in  the  Zuyder  Zee  ;  aud  on  the  northern 
and  western  coasts  of  France  there  are  no  fewer  than 
m  excellent  lights.  (The  Admiralty  lias  lately  pub- 
lished lists  of  all  these  lights.)  But  the  coasts  of  no 
country  are  so  well  provided  with  lighthouses  as  those 
of  the  United  Kingdom.  For  England  they  arc  under 
the  management  of  the  Brethren  of  the  Trinity  House  ; 
for  Ireland,  under  that  of  the  Board  for  the  Improve- 
ment of  the  Port  of  Dublin  ;  mid  for  Scotland,  under  that 
or  the  Commissioners  of  Northern  Lighthouses  meeting 
at  Edinburgh.  It  would  swell  our  pages  to  too  great  an 
extent  were  we  to  attempt  to  give  a  complete  list  of  the 
various  lighthouses  of  this  country  ;  we  must  therefore 
l>eg  to  refer  the  reader  to  the  Commercial  Dictionary  for 
lull  particulars  upon  this  subject,  and  shall  devote  what 
remains  of  our  limits  to  a  view  of  the  different  principles 
adopted  In  the  construction  of  their  important  machi- 
nery. 

The  ancient  mode  of  exhibiting  lights  as  beacons  to 
the  mariner  consisted  in  burning  wood  or  coal  in  a 
chauffer  on  the  top  of  a  tower;  and  till  the  year  l-W. 
the  Eddystone  light  was  nothing  better  than  the  feeble 
blase  of  a  few  tallow  candles,  without  any  apparatus  for 
concentrating  the  light  or  giving  it  any  particular  di- 
rection. But  as  rays  of  light  proceeding  from  a  luminous 
focus  are  equally  dispersed  over  the  surface  of  the  sphere 
has  the  focus  for  iu  centre,  It  is  evident  that  with- 
664 
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out  some  means  of  giving  the  light  a  horizontal  direction, 
the  greater  part  of  it  must  be  wholly  lost ;  for  only  thow 
rays  which  are  directed  in  the  plane  of  the  horizon,  or 
at  least  which  are  depressed  only  a  few  degrees  below  it, 
can  be  seen  by  a  ship  at  a  distance.  Hence  the  first  ob- 
ject  to  be  attained  is  to  prevent  the  loss  of  lischt  by 
throwing  the  whole  of  it  forward  in  the  plane  of  the 
horizon,  in  order  that  its  intensity  may  be  increased  in 
the  greatest  possible  degree.  Now  there  are  two  prin- 
ciples on  which  this  may  be  accomplished,— reflexion  nxM 

by  a  catoptric  or  J^0!^0  apparatus7 

Catoptric  System  The 

catoptric  principle  is  by  bui 
focus  of  a  parabolic  mirror.  Tl 
appears  to  have  been  first  carried  into  effect  at  the 
C  arduan  lighthouse  above  mentioned,  under  the  direction 
of  Borda,  about  the  year  1780.  A  few  years  later  re- 
flecting mirrors  were  placed  in  some  of  the  English 
lighthouses,  under  the  direction  of  the  Trinity  House  ; 
and  in  1786  the  principle  was  adopted  in  the  only  two 
beacons  then  existing  on  the  coast  of  Scotland, —  via.  the 
Isle  of  May  in  the  Firth  of  Forth,  and  the  Cum  brae  Isle 
in  the  Clyde.  Soon  afterwards  It  was  adopted  generally 
in  this  country.  Borda's  reflector  was  formed  of  a  sheet 
of  copper  plated  with  silver ;  those  applied  in  Scotland 
were  formed  of  small  facets  of  mirror  glass,  placed  in 
hollow  parabolic  moulds  of  plaster.  The  mirrors  in 
general  use  in  the  British  lighthouses  at  the  present 
time  are  of  copper  lined  with  silver  ;  the  focal  length  is 
about  3  or  4  inches,  and  the  diameter  at  the  outer  edge 
about  '21  inches. 

If  the  curvature  of  a  reflector  could  he  made  truly  pa- 
rabolic, and  if  the  light  issued  from  a  mathematical  point, 
the  ravs  would  be  reflected  from  the  mirror  exactly 
parallel  to  the  axis  of  the  generating  curve,  and  the  beam 
of  projected  light  would  be  a  cylinder  having  a  diameter 
equal  to  that  of  the  mirror.  Such  a  form  of  the  beam 
would  render  the  light  nearly  useless,  on  account  of  the 
small  portion  of  the  horizon  which  would  be  illuminated  ; 
and  it  is  accordingly  necessary  to  give  the  rays  a  certain 
degree  of  divergence :  this  is  practically  effected  by  the 
site  of  the  flame.  The  burner  of  the  lamp  is  usually  an 
inch  in  diameter ;  and  the  origin  of  the  luminous  rays 
being  thus  at  a  small  distance  from  the  focus,  instead  of 
being  reflected  parallel  they  are  projected  In  a  cone 
having  a  divergence  of  about  14°.  The  curvatuie  of  the 
mirror  may  also  be  so  adjusted  as  to  Increase  the  di- 
vergence. 

In  order  to  produce  a  light  of  suflQcicnt  intensity,  se- 
veral parabolic  mirrors,  sometimes  a*  many  as  eight,  are 
placed  on  a  frame,  with  their  axes  all  parallel  to  each 
other,  to  that  the  light  reflected  by  all  of  them  I*  bl.  ru ltd 
together  in  the  same  beam.  To  form  a  revolving  light, 
the  frame  is  attached  to  a  horizontal  axis,  which  is  turned 
by  means  of  clock  machinery ;  and  in  this  manner  the 
different  quarters  of  the  horizon  are  successively  illu- 
minated. But  as  a  rapid  motion  would  be  inconvenient, 
the  frame  has  usually  three  or  four  sides,  on  each  of 
which  the  same  number  of  mirrors  and  lights  is  placed  ; 
so  that  the  illumination  is  repeated  three  or  four  times 
in  one  revolution.  To  form  a  stationary  light,  a  num- 
ber of  reflectors  are  placed  round  a  circular  frame,  having 
their  axes  on  the  radii  of  the  circle.  This  arrangement 
has  one  obvious  defect ;  namely,  that  the  illumination 
will  not  be  equally  intense  at  all  azimuths,  but  strongest  in 
the  direction  of  the  several  axes,  and  feeblest  in  the  di- 
rection of  lines  bisecting  the  several  angles  formed  by 
each  pair  of  contiguous  axes.  The  defect  is  one  w  hich 
cannot  be  entirely  remedied  in  a  stationary  light  on  the 
catoptric  principle. 

Dioptric  System  The  introduction  of  lenses  for  the 

purpose  of  giving  the  light  a  horizontal  direction  is 
of  recent  date.  A  project  for  tills  purpose  is  indeed 
mentioned  by  Smeaton  in  his  account  of  the  Eddystone 
lighthouse,  and  about  the  end  of  the  Last  century  the 
method  was  tried  at  some  lighthouses  In  the  south  of 
England  ;  but  from  the  imperfect  figure  of  the  lenses,  and 
the  absorption  of  the  light  caused  by  the  great  thickucs 
of  the  glass,  it  did  not  succeed.  But  the  art  of  grinding 
spherical  lenses  having  been  since  brought  to  great*  r 
perfection,  and  a  means  of  greatly  diminishing  the  ab- 
sorption, and  also  of  constructing  lenses  of  a  much  greater 
size,  having  been  found  in  the  use  of  polyzonal  lenses  (that 
is  to  say  lenses  formed  of  several  pieces  separately  pre- 
pared and  afterwards  united,  — see  Polyzonal  Lens),  the 
system  has  been  revived  of  late  years,  and  In  many  in- 
stances carried  successfully  into  execution.  The  merit  of 
first  applying  such  lenses  to  lighthouses  belongs  to  the  late 
Auguste  Fresnel,  of  the  Academy  of  Sciences  of  Paris. 
The  annular  lenses,  constructed  under  the  direction  of 
Fresnel  for  the  principal  lighthouses  In  France,  are 
plano-convex,  having  a  focal  distance  of  about  3  feet  ;  aod 
they  are  formed  of  crow  n  glass,  as  being  less  liable  to 
strtic  than  flint  glass.  The  effective  divergence  of  the 
of  light  projected  by  a  lens  U  | 
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the  mm  of  a  parabololdal  refractor,  being  only  about 
3=  As  the  luminous  cono  is  forra«l  of  only  that  por- 
ti-Hj  of  the  light  which  fall*  on  the  surface  of  the  lens,  It 
e  supposed  that  an  apparatus  of  this  kind  would 
nfenor  In  its  effect  to  a  parabolic  rolrmr;  but 
it  is  considered  that,  owing  to  the  imperfections  of 
torra  and  polish  of  the  reflecting  surface,  more  than 
half  of  the  incident  light  is  lost  in  every  case,  and 
also  that  a  larger  and  more  intense  flame  ma/  be  used 
for  illuminating  the  lens  than  can  be  applied  to  a  para- 
bolic reflector,  it  will  easily  appear  that  the  superiority 
■nay  be  on  the  side  of  the  lens.  In  fact  a  lens  of  the 
lugest  size  used  in  the  French  lighthouses  projects  a 
cone  of  equal  intensity  to  that  of  eight  mirrors  of  the 
best  kind. 

The  construction  of  a  revolving  dioptric  apparatus  of 
the  first  order  is  usually  as  follows :  —The  revolving  frame 
■  bich  carrie*  the  principal  lenses  has  eight  sides;  and 
there  are  consequently  eight  large  lenses,  so  arranged 
that  their  axes  are  all  in  the  same  horizontal  plane,  and 
meet  in  the  common  focus,  where  the  lamp  is  placed. 
This  frame,  with  its  lenses,  consequently  forms  an  oc- 
upjatd  prism.  For  the  purpose  of  preventing  the  loss 
of  the  rays  which  fall  above  and  below  the  principal 
lenses,  various  methods  are  employed.  One  is  to  place 
above  the  first  frame  a  second  frame,  whose  sides  form 
the  frustum  of  an  octagonal  pyramid  of  50°  of  inclination, 
in  each  of  the  sides  of  which  is  placed  a  lens  having  its 
focus  in  the  flame  of  the  lamp.  The  rays  falling  on 
these  inclined  lenses  arc  refracted  into  directions  parallel 
to  the  axis  of  the  lens,  and  are  then  reflected  into  the 
horizontal  direction  by  plane  mirrors  placed  above  the 
second  frame.  Another  method  is  to  place  curved  re- 
Cmors  above  the  frame  containing  the  principal  lenses. 
But  a  third  and  still  more  elegant  method,  proposed  by 
rrwnel.  is  to  substitute  for  the  upper  lenses  and  mirrors 
a  series  of  triangular  prisms,  having  their  axes  arranged 
in  horizontal  planes,  and  so  adjusted  that  the  light 
falling  on  the  face  next  the  flame  is  thrown  U|>on  the 
back  of  the  prism,  where  it  suffers  a  total  reflexion  ;  and 
a  second  refraction  at  the  third  side  of  the  prism  gives  it 
tb"  horizontal  direction. 

For  fixed  lights  on  the  dioptric  system,  it  Is  necessary 
to  increase  the  number  of  the  lenses,  which  In  fact  ought 
to  be  infinite,  or  to  form  a  true  cylinder,  In  order  to  pro- 
duce an  equal  diffusion  over  every  point  of  the  horiiou. 
In  some  of  the  French  lighthouses  the  refracting  ap- 
paratus consists  of  a  polygonal  belt  of  32  tenses  ;  but  on 
establishing  a  dioptric  apparatus  at  the  Isle  of  May  light- 
bouse,  in  1836,  Mr.  Alan  Stevenson  proposed  to  form  a 
true  cylindric  belt ;  and  the  task,  though  attended  with 
much  difficulty,  was  successfully  executed  at  a  glass- 
house In  Newcastle. 

The  dioptric  system  Is  peculiarly  adapted  for  fixed 
K?hta  ;  and  its  advantages  are  these :  —1 .  A  light  of  equal 
intensity  is  distributed  round  every  point  of  the  horizon. 
3.  The  consumption  of  oil  is  less  for  the  same  intensity 
°f  light,  and  consequently  the  expense  of  maintaining 
the  light  Is  leas.  8.  The  trouble  attending  It  is  less,  as 
there  is  only  one  lamp  to  trim,  and  the  lenses  are  easily 
kept  In  order ;  whereas  the  reflecting  surfaces  require 
"n  jch  care  and  attention.  On  the  other  hand,  there  is 
more  risk  from  accident,  for  the  accidental  extinction  of 
the  lamp  leaves  the  whole  horizon  in  darkness :  whereas 
In  a  system  of  reflectors  the  light  would  be  extinguished 
o»er  only  a  small  portion  of  It. 

Fresoel  published  his  first  memoir  on  the  subject  In 
ISM;  since  that  time  the  dioptric  system  has  been  ge- 
tterally  adopted  for  all  the  principal  lighthouses  of  France 
"id  Holland.  In  this  country  it  has  as  yet  been  applied 
•jnly  at  Incbkeith  and  the  Isle  of  May  in  the  Firth  of 
Forth,  and  at  the  Star  Point  in  Devonshire. 

Lamps.  —For  the  lights  on  the  catoptric  system  the 
illumination  is  usually  produced  by  an  Argand  fountain 
Ump,  having  a  burner  of  an  inch  in  diameter,  and  tipped 
with  silver,  in  order  that  It  may  the  better  withstand  the 
effect  of  the  heat  evolved.  In  the  dioptric  system  a 
Urger  flame  Is  requisite ;  and  Fresnel  Invented  a  lamp, 
the  peculiarity  of  which  consists  in  its  having  a  series  of 
concentric  burners.  For  lights  of  the  first  class  the 
number  Is  four  ;  and  they  are  protected  from  the  effects 
of  the  excessive  heat  by  a  superabundant  supply  of  oil, 
which  is  thrown  up  from  the  cistern  below  by  a  clock- 
work  movement,  and  is  kept  constantly  overflowing  the 
wicks.  A  tall  chimney  is  necessary  to  supply  a  suffi- 
ciency of  air.  In  this  country  the  lamp  Is  fed  with  sper- 
maceti oil :  in  France  the  oil  of  colza  (expressed  from 
the  seed  of  the  wild  cabbage)  Is  used ;  and  in  some  parts 
of  the  Mediterranean  olive  oil,  but  the  light  obtained 
from  this  is  comparatively  feeble.  In  a  few  instances 
coal  gas  has  been  used  for  dioptric  lights.  All  attempts 
to  apply  the  Drummond  light,  and  voltaic  light*,  have 
WW,  by  reason  of  the  great  practical  difficulties  with 
which  those  modes  of  illumination  are  attended. 

Methodof  distinguishing  Sea  Lights.- An  object  of  great 
Importance  In  the  establfshment  of  lighthouses  Is  to  vary 
the  .  ppearances  of  the  different  lights  so  that  each  may 


LIGHTNING. 

Inctive  character  by  which  it  may  be 


thc^part  of^If'sjL*1 


bo  made  aware  of 
he  is  approaching.  Among  the 
adopted  for  this  purpose  are  the  following:- 
I.  The  Interposition  of  coloured  shades  before  the  lenses 
or  refractors,  so  as  to  give  a  particular  colour  to  the 
light :  red  is  the  only  colour  which  can  be  used,  as 
shades  of  any  other  colour  are  found  to  absorb  too  much 
light.   2.  The  time  of  revolution,  or  the  length  of  the 


interval  between  the  successive  appearances  of  the  light 
this  is  the  only  mode  of  distinguishing  lights  adon 
the  French  coasta.   3.  A  flashing  light ;  that  is,  a  1 
which  the  alternate  flashes  and  ellipses  succeet 


. ;  Peclet,  Traitf  d'Eclairage,  Paris,  i*27  ;  Fres- 
moire  sur  stn  Noueeau  Systime  d'  Eclair age  des 
,  1822;  A.  Fresnel,  Description  Sotnmairc  des 
et  Vanaus  allumts  sur  Us  Cutis  de  France,  1837. 


ach 

other  so  rapidly  as  to  give  the  appearance  of  a  succession 
of  brilliant  scintillations.  4.  An  intermittent  light,  which 
consists  of  a  fixed  light  which  is  suddenly  eclipsed,  and 
after  a  stated  interval  as  suddenly  revealed:  the  ap- 
pearance of  this  light  Is  entirely  different  from  that  of 
any  revolving  light,  ft.  The  exhibition  of  a  double  light, 
which  admits  of  other  distinctions ;  for  the  one  light  may 
be  placed  vertically  above  the  other,  or  in  the  same  ho- 
rizontal plane  ;  or  one  may  be  white  and  the  other  red. 
Sometimes  three  lights  are  necessary  to  indicate  the 
entrances  to  harbours,  &c. 

The  average  annual  expense  of  maintaining  a  land 
light  in  Great  Britain  is  about  500/.,  and  that  of  a  floating 
light  about  1200/. 

(Encyc.  Brit.,  art. "  Sea  Lights  ;"  Smeaton,  Narrative 
qf  the  Eddy  stone  Lighthouse,  1793;  Stevenson's  Account 
of  the  Bell  Rock  Lighthouse,  1824  ;  Id.,  British  Pharos, 
1*31 ;  Brewster's  Treatise  on  Burning  Instruments.  1812 ; 
The  Lighthouses  qf  the  British  Islands,  1836;  Report  of 
Select  Committee  qf  the  H'iuse  qf  Commons  on  Lighthouses, 
1839  ;  Report  to  the  Commissioners  of  the  Northern  Light- 
A.  Stevenson,  1834  ;  and  on  the  Inchkeith 

tomeiv. 
nel,  Memoire 
Phares, 
Phares  < 

&c.) 

LFGHTNESS.  (Teut.  leicht.)  In  the  Fine  Arts,  a 
quality  indicating  freedom  from  weight  or  clumsl- 
ness. 

LPGIITNING.  An  electric  phenomenon,  produced 
by  the  passage  of  electricity  between  one  cloud  and  ano- 
ther, or  between  a  cloud  and  the  earth. 

The  identity  of  lightning  with  electricity,  though  it  had 
been  previously  suspected,  was  first  directly  demonstrated 
by  the  celebrated  Dr.  Franklin,  in  the  year  1749,  by  the 
experiment  of  drawing  sparks  from  the  electric  kite. 
Since  that  time  the  science  of  electricity  has  l>ecn  greatly 
advanced ;  nevertheless,  the  cause  of  some  of  the  appear- 
ances connected  with  lightning  is  not  well  explained  even 
at  the  present  day. 

There  are  three  phenomena  In  particular  for  which 
theory  tails  satisfactorily  to  account.  The  first  is  the 
form  of  the  flash,  which  is  almost  always  zigzag,  or  in 
broken  lines,  making  a  greater  or  smaller  angle  with  each 
other.  The  second  is  the  frequent  repetition  of  the  flashes 
from  the  same  cloud,  which  often  follow  one  another  in 
quick  succession,  contrary  to  what  takes  place  in  the 
case  of  electric  conductors,  which  generally  recover  their 
natural  state  or  discharge  the  whole  of  their  electricity 
at  a  single  stroke.  The  third  is  the  length  of  the  flush, 
which  sometimes  appears  to  embrace  a  large  extent  of 
the  sky.  This  phenomenon  can  be  best  ob 
the  tops  of  mountains  reaching  above  the 
which  the  lightning  proceeds  ;  and  observers  in  I 
cumstances  agree  in  stating  that  they  have  see 
certainly  extending  several  mile*  in  length. 

The  zigzag  form  of  the  flashes  is  common  to  lightning 
and  the  electric  spark  :  the  same  explanation  should  con- 
sequently apply  to  both  ;  but  this  the  theory  has  not  yet 
been  able  to  give.  With  regard  to  the  second  phenomenon, 
the  repetition  of  the  flashes,  we  may  suppose  that  the 
mass  of  vapours  constituting  an  electric  cloud  is  a  less 
perfect  conductor  of  electricity  than  metallic  substances  ; 
and  without  knowing  how  electricity  is  distributed  and 
arranged,  so  as  to  be  in  equilibrium  over  Imperfect  con- 
ductors, whose  surfaces,  as  in  the  case  of  the  clouds,  often 
extend  many  miles.  It  is  easy  to  see  that  an  instantaneous 
contact  with  the  ground,  or  with  another  substance  having 
an  opposite  electricity,  would  not  be  sufficient  to  effect 
a  complete  discharge ;  and  that,  consequently,  a  single 
spark  would  not  restore  them  to  their  natural  state.  This 
we  may  suppose  to  be  the  cause  why  numerous  flashes 
are  darted  from  the  same  cloud.  With  respect  to  the 
third  phenomenon,  the  great  length  of  the  flash  may  also 
be  a  consequence  of  the  feeble  conducting  power  of  tho 
mobility  of  their  constituent  parts  ,  or 
parcels  of  vapour  or  air,  electrified  by 
the  influences  of  two  clouds  charged  with  opposite  elec- 
tricities, to  be  scattered  at  very  small  intervals  between 
the  clouds,  and  that,  at  a  given  instant,  the  equilibrium  Is 
destroyed,  without  a  transference  of  the  electricity  of  the 
one  cloud  to  the  other,  but  merely  from  parcel  to  parcel, 
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along  the  whole  extent  of  the  line  tn  which  the  flash  ap-  | 
pear*. 

The  theory  of  an  electric  fluid,  and  the 
deferences  in  the  conducting  po*er  of  different 
stances.  Mjggested  the  Idea  of  protecting  building* 
the  destructive  effects  of  lightning  by  metallic 
It  ha»  been  disputed  whether  conductor*  ever  bare  been 
or  can  be  of  use  in  any  case  ;  and  the  question  will  not 
probably  be  satisfactorily  answered  until  the  cause  and 
nature  of  electric  action  are  better  understood.  See  Klec- 

THICITY,  TXIWDER. 

LKill T-HOOM.    A  small  room  from  which  the  light 
Is  Afforded  to  the  powder  magazine  of  a  ship. 

I. IC.HTS.  NORTHERN.   See  Airora  Borralh. 
LI'ONEOl'S.  (Lat.  lignum,  wood.)   In  Entomology, 
a  part  is  so  called  when  It  Is  composed  of  a  hard  inelastic 
tultstance  like  wood. 

LI'GNIN.  (Lat.  lignum.)  The  woody  fibre.  This 
most  Important  proximate  principle  of  vegetable*  exhibits 
Its. -If  in  a  variety  of  forms,  constituting  the  different  tex- 
tures of  hard  and  softwood  ;  and  various  fibrous  products, 
such  as  hemp,  flax,  cotton,  Ac  When  by  fine  mechanical 
ion  It  la  reduced  to  a  pulpy  state,  ft  is  formed  Into 
r.  When,  by  different  reagents,  all  the  soluble  matters 
xtracted  from  wood,  the  insoluble  residue  is  ligrun  : 
its  ultimate  components  are  charcoal,  oxygen,  and  hydro- 
gen, the  latter  elements  being  in  the  same  ratio  as  in  water ; 
so  that  wood  may  be  considered  as  a  compound  of  carbon 
and  water,  and,  according  to  Dr.  Prout's  experiments,  al- 
most exactly  in  equal  weights.  Lignin  is  very  imperish. 
able ;  but  under  certain  circumstances  it  is  attacked  by  dry 
rot.  arising  wit  of  the  growth  of  a  parasitic  fungus,  which 
causes  its  rapid  decay.  Damp  timber,  in  situations  where 


...  rapid  decay.  Damp 
air  has  not  free  access,  is  particularly  subject  to  its  at- 
tacks; and.  when  once  it  has  made  its  appearance,  the  well  - 
seasoned  timber  in  its  neighbourhood  becomes  liable  to 
the  same  disease.  The  dry  rot  may  be  prevented  by 
impregnating  the  timber  with  certain  saline  solutions, 
ana  of  these  solution  of  corrosive  sublimate  has  been 
found  most  effectual :  the  chloride  combines  chemically 
with  the  lignin,  and  the  compound  is  very  Indestructible. 
(See  Dry  Rot.)  Lignin  has  also  a  strong  attraction  for 
aluinine  ;  and  hence  linen,  cotton,  paper,  and  other  form* 
of  this  fibre,  may  be  alumlnUed  by  steeping  them  in  hy- 
dra tod  alumine  diffused  through  water ;  or,  more  effec- 
tively, by  soaking  them  In  certain  aluminous  solutions, 
drying  them,  and  afterwards  washing  out  the  excess  of 
the  salt.  It  is  in  this  wav  that  cotton  goods  arc  impreg- 
nated with  alumine  for  the  purpose  of  dyeing  and  calico 
printing.  Other  metallic  oxides  exhibit  similar  attractive 
powers,  especially  the  oxide  of  iron. 

The  analogy  that  exists  between  the  composition  of 
sugar,  gum.  starch,  and  even  vinegar  and  lignin,  suggests 
the  possibility  of  the  conversion  of  those  proximate  ele- 
ments Into  each  other ;  and  it  has  accordingly  been  found 
that,  by  carefully  roasting  pure  and  fine  sawdust,  it  is 
rendered  partially  soluble  In  water,  and  that  a  part  of  it 
Is  converted  into  a  nutritious  substance,  probably  later 


mediate  between  sugar  and  starch  ;  and  which,  when 
mixed  with  a  little  flour,  yields  a  palatable  bread,  not 
very  unlike  that  made  by  some  of  the  inhabitant*  of  the 
northern  parts  of  Europe  of  the  bark  of  trees.  Mixed 
with  sulphuric  acid,  lignin  passes  Into  gum  ;  i 
this  sugar  may  be  obtained  br  boiling  it  for  soi 
in  a  very  dilute  sulphuric  acid :  this  sugar,  when  purified, 
much  resembles  grape  or  honey  sugar.  By  this  process 
rags  may  be  converted  into  nearly  their  own  weight  of 
thi*  peculiar  saccharine  matter. 

The  production  of  vinegar  by  the  destructive  distillation 
of  wood  was  originally  suggested,  about  the  middle  of 
the  17th  century,  by  Glauber,  a  celebrated  German  che- 
mist of  that  time :  ft  has  lately  become  a  very  important 
branch  of  manufacture  in  this  country.  Upon  the  whole, 
there  are  very  few  natural  products  equally  important 
v  lth  lignin  hi  their  applications  to  the  useful  and  orna- 
mental arts. 

LIGNIPE'RDOUS.  (Lat.  lignum,  and  perdo,  I  de- 
stroy.)   Injects  which  destroy  wood. 

LI'GNITE.  (Lat.  lignum,  and  Ignis,  fire.)  Wood 
<  onverted  into  a  kind  of  coal. 

LI'GULA.  (Lat.  a  tie.)  In  Botany,  a  membranous 
appendage  at  the  apex  of  the  sheathing  petiole  of  grasses, 
and  analogous  to  the  corona  of  some  Silenaccous  plants. 
The  term  figuAj  Is  also  applied  to  certain  bodies  pro- 
ceeding  from  the  base,  and  alternate  with  the  horns,  of 
the  organ  called  the  oibiculus  In  Asclepiadaceous  plants. 

Li'ct'LA.  In  Entomology,  a  name  applied  by  Iw»treille 
to  the  lower  lip  or  Insects,  or  labium  of  English  en- 
tomologist*. 

LI'GURITE.  A  mineral  found  in  a  talc  rock  on  the 
banks  of  the  Stura  in  the  Apennines  ;  it  occur*  in  yellow- 
green  crystals,  and,  a*  a  gem,  resembles  the  chrysolite. 

LILlA'CEJE.  A  large  natural  order  of  Endogenous 
plants,  with  hexapetaloid  hexandrnus  flowers,  a  supe- 
rior ovary,  and  anthers  which  burst  internally.  They 
are  familiarly  known,  in  consequence  of  the  asparagus, 
the  Illy,  the  frititlary,  the  harcltell,  the  star  of  Bethlehem, 


LIME. 

and  many  other  common  plants,  forming  a  part  of  thm' 
order  ;  w  hlch  differs  from  Melanthace*  in  having  a  single 
style,  not  three  styles,  and  in  the  anthers  opening  I 
the  style,  not  towards  the  petals.  The  species 
tremely  varied  :  some,  like  the  dragon  trees,  fort 
woody  perennial  stem,  which  emulates  that  of  palm  trees  ; 
others  are  small  bulbous  plant*,  whose  stem  only  Urea  a 
few  weeks.  Almost  all  the  order  is  sought  after  by  culti- 
vator* of  beautiful  plants  *,  and,  in  the  case  of  the  tulip 
and  the  hyacinth.  Innumerable  varieties  constitute  the 
riches  of  the  florist.  It  is  the  general  property  of  Liliaceous 
plants  to  secrete  a  little  stimulating  principle;  which.  In 
different  degrees  of  concentration  and  modification,  sjives 
their  activity  to  onions,  garlic,  chives,  and  similar  *?ar- 
den  productions,  and  their  medical  value  to  aloes  and 
squills. 

LILIA'CEOUS.  In  Botany,  a  term  invented  by  Link 
to  denote  a  corolla,  the  petals  of  which  have  their  ungues 
gradually  dilating  into  a  limb,  and  standing  side  by  aide. 
It  is  rarely  employed. 

Ll'MA.  ( I. at.  n  file. t  A  genus  of  Lam elllb ranch i ate 
Bivalves,  of  the  tribe  Ostraeea,  characterized  by  the 
length  of  their  shells  as  compared  with  those  or  the 
nearly  allied  genus  Pecten.  and  their  more  regular  oral 
form.  The  ridges  of  the  »hell  are  most  of  them  relieved 
with  scales.   The  Lima'  swim  with  rapidity  by  means  of 


their  valves,  but  in  a 
by  means  of  a  byssus. 
LIMA'CIDjff.   Srr  Limax. 

LI'MACI'NA.  (Ijtt.dim.ofumax.os/stg)  A„ 
of  Testaceous  Pteropodous  Mollusk*.  existing  in 
siderable  numbers  in  the  northern  seas,  and  forming, 
the  Clio  borealissmd  other  small  marine  animals,  the 
of  the  whalebone  whale.  The  body  terminates  in  a  spi- 
rally convoluted  tail,  and  is  lodged  In  a  very  thin  shell, 
formed  by  one  whorl  and  a  half,  umbillcated  on  one  side, 
and  flattened  on  the  other.  The  animal  uses  its  light 
shell  as  a  boat,  and  its  wing-like  fins  as  oars,  and  thus 
navigates  in  countless  fleets  the  surface  of  the  tranquil 
deep. 

LI'MAX.  (Lat.  limax,  nslup.)  The  name  of  a  genus 
of  the  Linna>an  Vermes  Noltiixca,  of  which  the  common 
slug  is  the  type.  The  genus  enters  into  the  class  Gaste- 
ropoda and  order  Pttlmonaria  of  the  system  of  Cuvicr  ; 
and  is  now  raised  to  the  rank  of  a  family  ( 1. 1  mac  i  da »), 
which  includes  Limax  proper ;  Jrion,  Fer. ;  Stenapus, 
Guild. ;  VagtnuhiM,¥br. ;  Tettacella,  Lam. ;  PormacrUet, 
Cuv.,  Ac.  Each  of  these  genera  has  a  small  scutifonn 
rudimental  sheil  developed  Tn  the  substance  of  the  mantle, 
and  protecting  the  heart.  The  orifice  of  respiration  in 
the  true  slugs  (Limax,  Cuv.)  is  on  the  right  side,  ami 
not  so  far  forward  as  In  Ariim.  The  rudimental  shell  Is 
marked  with  fine  and  concentric  striar,  and  is  calcified 
internally.  The  species  of  this  genus  are  the  pests  of 
gardens  and  cultivated  grounds.  Young  plants  may  be 
protected  from  slugs  by  having  a  ccarse  horsehair  rope 
coiled  round  their  stems,  or  by  being  plentifully  sprinkled 
with  soot ;  or  they  may  be  watered  morning  and  evening 
with  strong  and  fresh  lime  water. 

LIMB,  Tn  Astronomy,  signifies  the  border  or 
most  edge  of  the  sun  or  moon.   Also  the  graduate 
of  a  circle,  or  other  astronomical  Instrument. 

LI'MBERS.  In  Artillery,  a  sort  of  advanced  train  to 
which  the  carriage  of  a  cannon  is  attached  on  a  march. 
It  Is  composed  of  two  shafts,  wide  enough  apart  to  receive 
a  horse  between  them,  joined  by  two  bars  of  w  ood,  and 
mounted  on  a  pair  of  w  heels. 

LI'MBO.  (Lat.  limbus,  a  hem  or  edge.)  A  region 
supposed  by  some  of  the  *choo!  theologians  to  lie  on  the 
edge  or  neighbourhood  of  hell.  This  serves!  a*  a  recep- 
tacle for  the  souls  of  just  men,  not  admitted  into  purga- 
tory or  heaven.  Such  were,  according  to  some  Christum 
writers,  the  patriarchs  and  other  pious  ancients  who  died 
before  the  birth  of  Christ :  hence  the  limbo  was  called  Lim- 
bus Patrum.  These,  it  was  bolie»ed,  would  be  liberate d 
at  Christ's  second  coming,  and  admitted  to  the  privih-ges 
of  the  blessed  in  heaven.  Though  some  have  asserted  that, 
when  our  Saviour  went  down  into  hell,  he  liberated  these 
souls,  and  carried  them  away  with  him  into  heaven.  This 
latter  Idea  is  probablv  an  adorned  representation  ol  the 
remarkable  passage  In  St. Peter's  Epistle  (I.  3. 19  ).  where 
he  say*  that  Christ  preached  to  the  spirits  in  prison  ;  and, 
being  held  by  certain  of  the  later  fathers,  seems  to  have 
given  some  influence  to  the  growing  opinion  in  favour  of 
a  purgatory.  The  limbus  puerorum,  or  infantum,  was  a 
similar  receptacle  allotted  by  some  of  the  schoolmen  to 
the  souls  of  infants  w  ho  die  unbaptized.  Dante  has  fixed 
his  limbo,  in  which  the  distinguished  spirits  of  antiquity 
are  confined,  as  the  outermost  of  the  circle  of  his  hell. 
The  use  which  Milton  has  made  of  the  same  *ui 
belieris  well  known.  (Paradise  Lost,  book  iii.) 

LI'MBL'S.  A  term  applied  to  petals,  to  denote  that 
portion  which  is  supported!  by  the  unguis  ;  it  Is  the  same 
organ  in  a  petal  as  the  lamina  in  a  leaf,  and  is  w  hat  con- 
stitutes the  broad,  thin,  coloured  part  which  renders  many 
flowers  so  beautiful. 

LIME.   (Germ. Mm, glue.)   This  very  useful  earth  is 
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LIMESTONE. 

nds  of  limestone,  or 
t, —  an  operation  generally 
in  k  1  In >  constructed  for  the  purpose  ;  the  car- 
acid  is  thus  expelled,  and  lime,  more  or  less  pure,  ac- 
cording to  the  original  quality  of  the  limestone,  remains, 
la  this  state  it  is  usually  called  quick  lime.  When  sprinkled 
vith  water  it  becomes  very  hot,  and  crumbles  down  into  a 
dry  powder,  called  slaked  Ume,  or  hydrate  qf  lime.  When 
*xpo**d  for  some  weeks  to  the  air  it  also  falls  into  powder, 
)i  consequence  of  the  absorption  of  moisture,  and  of  a 
portion  of  carbonic  acid  ;  so  that,  in  this  case,  part  of  the 
lime  gradually  reverts  to  the  state  of  carbonate,  and  loses 
Hi  causticity.     Pure  lime  may  be  obtained  by  heating 
Mw  i,>red  <  '.trr.ir.i  m.i-bl-  to  whiteness  In  <n  open  cru- 
ribie.  It  is  white,  very  infusible,  highly  luminous  when 
h^attd  to  full  redness,  and  of  a  specific  gravity  of  about 
-3    It  requires  for  solution  about  500  parts  of  water, 
ir*i  it  somewhat  more  soluble  In  cold  than  In  hot  water. 
Bat,  weak  aa  this  solution  is,  it  acts  powerfully  alkaline 
a  poo  vegetable  colours,  and  has  an  acrid  taste  ;  hence  the 
:  -r m  alkaline  earth  applied  to  lime.   It  absorbs  carbonic 
acid  by  exposure  to  air.  anil  as  carbonate  qf  lime  is  inso- 
luble in  water,  it  becomes  milky  in  consequence ;  so  that, 
from  this  property,  lime-water  is  a  useful  test  of  the  pre- 
fer of  carbonic  acid.    The  nature  of  lime  was  first  de- 
monstrated by  Davy  in  1807:  he  showed  that,  like  the 
■xber  alkalies,  it  was  a  metallic  oxide.  The  metallic  base 
of  Ume  has  been  termed  calcium  :  its  equivalent  is  20, 
ujA  lime,  being  a  compound  of  one  atom  of  calcium  and  one 
f  oxjifen.  is  represented  by  the  equivalent  number  28 ; 
sad  hydrate  of  lime  by  2*  lime  +  9  water  -  37.  The  salts 
/  Ume  are  generally  obtained  by  dissolving  carbonate  of 
lime  in  the  respective  acids :  several  of  them  exist  native. 
kite  qf  lime,  selenite,  or  gypsum.  Is  an  abundant  na- 
product.  and  may  be  formed  artificially  by  adding 
.  lurlc  add,  or  the  soluble  sulphates,  to  solutions  of 
the  salts  of  lime.    It  consists  of  28  lime  +  40  sulphuric 
mi.  and  its  crystals  include  two  atoms mm  18  of  water. 
When  these  crystallised  sulphates  of  lime  are  heated 
:H*7  part  with  their  water  and  fall  into  a  white  powder, 
cilkd  platter  of  Parit ;  Irhen  this  Is  mixed  with  water  it 
win  combine*  with  it,  and  concretes  into  a  white  mass  ; 
rtear*  its  use  for  casts,  busts,  ftc.   Sulphate  of  lime  Is 
often  contained  in  spring  water,  which  is  thus  rendered 
W<t  *»d  unfit  for  washing.   These  waters  become  turbid 
-Don  the  addition  of  a  spirituous  solution  of  soap.  phot- 
pitie  qf  Ume  is  found  native,  constituting  the  mineral 
«"••!  apatite:  this  is  a  tubphotphale,  composed  of  I 
3»i> talents  of  lime  «s  84.  and  2  of  phosphoric  acid  =»  72. 
The  earth  of  bone i  is  also  chiefly  a  similar  phosphate 
of  lime.   Oaalate  qf  lime  is  very  Insoluble,  and  is  pre- 
^piuted  whenever  oxalic  acid  or  a  solution  of  an  oxalate 
u  added  to  solutions  containing  lime ;  hence  it  Is  that 
"T-d*Le  of  ammonia  is  so  valuable  a  test  of  the  presence 
of  lime,  and  Is  frequently  used  for  the  purpose  of  separat- 
ing lime  In  analysis.  When  oxalate  oHlme  is  well  dried. 
*W>.  It  is  anhydrous,  and  consists  of  2H  llme+3G  oxalic 
*M-  64  oxalate  of  lime.   This  substance  Is  occasionally 
bond  in  the  human  urine,  and  sometimes  forms  calculi : 
these  are  often  of  a  reddish  brown  colour  and  a  rou^h 
«terior.  whence  they  have  been  termed  mulberry  col- 
tvli.  When  hydrate  of  lime  I*  exposed  to  chlorine,  the  gas 
i»  absorbed,  and  a  chloride  qf  lime  Is  obtained.   This  ar- 
tWe  is  manufactured  upon  an  extensive  scale,  under  the 
name  of  bleaching  powder.    It  evolves  chlorine  when 
*«ed  upon  by  acids  ;  and  gives  it  out  very  slowly  when 
"posed  to  air.  In  consequence,  probably,  of  the  absorption 
cf  carbonic  acid.  It  is  a  most  useful  disinfecting  material, 
•ad.  when  dUsolved  In  water,  forms  bleaching  liquid. 
C'r>*)nate  of  time  is  thrown  down  when  alkaline  car. 
bmates  are  added  to  solutions  of  the  salts  of  lime.    It  is 
*  Most  abundant  natural  product,  and  Is  found  pure  In  the 
T*rietle*  of  calcareous  spar  and  statuary  marble.  Chalk 
»nd  several  varieties  of  limestone  are  also  nearly  pure 
tvtanates  of  lime.    It  Is  easily  distinguished  from  other 
mioeraJs  by  effervescing  In  dilute  muriatic  acid,  and  by 
£jWding  quicklime  when  a  fragment  is  heated  before  the 
w-'»ptpc.  It  is  constituted  of  W  lime  +  22  carbonic  acid : 
equivalent,  therefore,  of  carbonate  of  lime  is  50. 
The  uses  of  lime  arc  very  numerous.    Its  most  im- 
portant application  is  In  the  manufacture  of  mortar  and 
*h?r  cements  used  In  building.    It  is  also  very  cxten- 
used  in  this  country,  and  in  some  parts  of  the  Con- 
•  :  >nd  North  A  merit  i.  tl  ■  ■■nun  to  fWtilire  l.md. 
H  ;(  it  i«  a  curious  fact  that  the  use  of  lime  as  a  manure  Is 
entirely  a  European  practice,  its  employment  in  this 
*«y  having  been  never  so  much  as  dreamed  of  by  the 
a*trv«  of  Asia  or  Africa.    ( See  Commercial  Diet. ) 

Ll'MESTONE.    A  generic  term  for  those  varieties 
°f  carbonate  of  lime  which  are  neither  cryst  alllied  nor 
«*rthj?  ,  the  former  being  calcareous  spar,  the  Utter 
When  burned  they  yield  quicklime.   See  Gio- 

LI'MIT,  in  Geometry,  denotes  a  given  or  determinate 
T^ntity  to  which  some  other  variable  quantity  conti- 
n  iilljr  approaches  In  value  but  which  it  can  never  exceed. 
Thus,  |f  we  suppose  «  polygon  to  be  inscribed  In  a  circle. 


by 
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the 


LIMULUS. 

of  the 


that  of  tl 

circle  within  which  the  polygon  is  Inscribed  ;  and  it  Is  only 
of  its  side 


the  number  of  its  sides  is  conceived  to  be  infinitely 

Rat  that  its  area  bec  omes  equal  to  that  of  the  circle, 
c  circle  is  thus  said  to  be  the  limit  of  the  areas  of  the 
inscribed  polygon. 

Method  qf  Limits,  the  same  with  the  method  of  prime 
and  ultimate  ratios ;  a  peculiar  method  of  analysis  cm- 
ployed  by  Newton  In  the  l'i  incipia,  equivalent  to  fluxion* 
or  the  differential  calculus,  but  preserving  the  form  of  the 
ancient  geometry. 

LIMITA'TION  OF  ACTIONS  AT  LAW.  Thepe- 
riod  beyond  which  personal  actions  of  trespass,  or  debt 
on  simple  contract,  cannot  be  brought  is  defined  by  the 
Stat.  21  J.  1.  c.  16.  They  must  be  commenced  within  six 
years  after  the  cause  of  action  ;  with  the  exception  of  ac- 
tions of  assault,  menace,  and  Imprisonment,  which  un- 
limited to  four.  Bat  a  right  of  action  mar  be  revived  by 
an  express  acknowledgment  on  the  part  of  the  debtor. 

Penal  actions  for  forfeitures  made  by  statute  must  be 
sued  in  general,  according  to  the  terms  of  (he  statutes, 
within  two  years  or  one  year. 

By  the  recent  statute  3&4  W.4.  c.  27.,  all  process  for 
the  recovery  of  land  by  entry  and  distress,  or  by  action, 
whether  real  or  mixed,  must  be  commenced  w  ithin  twenty 
years  after  the  right  of  action  accrued.  Person*  under 
the  disabilities  of  infancy,  coverture,  idiotcy,  lunacy,  un- 
soundness of  mind,  or  absence  beyond  seas,  are  allowed 
ten  years  after  the  termination  of  their  disability  ;  so  that 
forty  years  be  In  all  cases  the  extreme  limit.  This  sta- 
tute extends  both  to  suits  in  equity  and  actions  at  law. 
No  advowson  can  be  recovered  after  oni  hundred  years. 
Money  charged  upon  land,  and  legacies,  are  deemed  sa- 
tisfied at  the  end  of  twenty  years,  unless  there  have  been 
some  receipt  or  acknowledgment.  Arrears  of  rent,  or 
interest  of  money  charged  on  land,  cannot  be  recovered 
after  six  years.  But  it  has  been  thought  that  this  limit- 
ation has  been  extended  by  the  subsequent  statute  3  & 
4  W.4.  c.42..  which  enacts  that  actions  of  covenant  and 
debt  for  rent,  ftc.  may  be  brought  at  any  time  within  j  l 
years  after  the  cause  of  action  has  accrued. 

The  statutes  of  limitations  apply  to  equitable  remedies 
directly,  and  by  the  plain  import  oi  the  statutes,  where  the 
equitable  remedy  is  sought  (as  it  may  be  in  some  case*) 
for  a  right  enforceable  at  law  ;  and  they  have  been  adopted 
by  analogy  In  those  cases  where  a  purely  equitable  right 
is  the  counterpart  of  a  legal  one,  as  the  right  to  mesne 
profits  in  respect  of  an  equitable  ownership,  or  a  debt 
payable  in  equity  but  not  in  law.  Where  there  Is  not  this 
strict  correspondence  between  the  equitable  and  legal 
claims,  the  rule  prevails  that  twenty  years'  adverse  pos- 
session, which  is  in  law  a  bar  to  the  possessory  action  for 
land,  shall  be  a  bar  to  all  equitable  claim,  whether  the 
adverse  right  be  merely  equitable  also  or  equitable  and 
legal  ;  such  period  of  limitation  being,  as  at  law,  capable 
of  extension  from  infancy,  absence,  or  disability.  But 
time  U  not  a  bar  to  the  claim  of  cestui  que  trust  against 
his  trustee,  where  the  trusteeship  was  in  the  origin  direct 
and  express,  and  not  coupled  with  any  beneficial  interest, 
as  it  is  in  the  case  of  a  mortgage  ;  nor  does  a  purchaser, 
withuotice  from  a  trustee,  stand  in  a  better  situation  in  re- 
spect to  time  than  the  trustee  himself. 

LI'MNEUS.  (Or.  Xifntn,  a  pool.)  A  genus  of  fresh- 
water snails  ;  so  named  from  their  general  location  In 
ponds,  ditches,  and  other  receptacles  of  stagnant  water. 
Many  species  of  this  genus  are  natives  of  Britain. 

Ll'MMNG.  The  art  of  painting  In  water  colours;  in 
which  sense  it  is  used  to  distinguish  It  from  painting  in 
oil  colours. 

LIMO'SA.  (Lat.  limus,  mud.)  A  genus  of  wading 
birds,  belonging  to  the  Longirostrus  tribe;  and  charac- 
terised by  a  straight  beak,  longer  than  that  of  the  snipes 
(Scotopax),  and  sometimes  slightly  bent  at  the  extre- 
mity; the  nasal  groove  extends  close  to  the  tip,  which 
is  blunt  and  somewhat  depressed  ;  there  Is  no  third  groove 
or  punctation  on  its  surface.  T  he  external  toes  are  pal- 
mated  at  the  base :  they  are  longer  and  slenderer  than  in 
the  snipes.  The  species  of  Limosa  which,  with  us,  arc 
vernacularly  termed  Godwits,  frequent  salt  marshes  and 
the  sea  shore. 

LI'MULUS.  (Lat.  limus.)  A  genus  of  gigantic  En- 
tomostracous  Crustacea,  in  which  the  haunches  of  the 
first  six  pairs  of  feet  are  beset  with  small  spines,  and 
are  so  closely  approximated  about  the  mouth  as  to  serve 
the  office  of  jaws.  The  oesophagus,  instead  of  pro- 
ceeding backwards,  is  continued  forwards  for  a  short  dis- 
tance into  the  anterior  part  of  the  shield  before  it  enters 
the  stomach  :  this  cavity  is  lined  with  a  thick  rugous  cu- 
ticle, and  terminates  in  the  intestine  by  a  long  muscular 
and  valvular  projection.  The  heart  is  elongated,  va»i- 
form,  and  muscular:  the  branch!*  are  supported  on  a 
series  of  closely-packed  broad  olatcs  beneath  the  post- 
abdomen.  The  total  number  of  feet  is  twenty-two :  the 
first  ten,  with  the  exception  of  the  two  anterior  ones  in 
the  males  of  some  species,  are  terminated  by  a  didactyle 

following  pairs. 


forceps,  and  are  inserted,  with  the  two 
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LINACE-ff:. 

beneath  a  large  semilunar  shield.   The  specie*  of  this 

5enus  are  found  on  the  shores  of  the  North  A  mcrlcan  and 
static  continents:  they  are  commonly  known  by  the 
names  of  king  crabs,  horse-shoe  or  mollusca  crabs.  The 
tail  is  long,  straight,  sharp-pointed,  and  of  sufficient 
strength  and  size  to  be  used  as  a  sptar-hcad  or  arrow- 


point  by  savages 

LINA'CE£.  (Lin. mi.  one  of  the  genera.)  A  small 
natural  order  of  herbaceous  Exogens,  principally  inhabit- 
ing Europe  and  the  North  of  Africa  ;  allied,  according 
to  De  Candolle,  to  Silenacece,  Malvacca-,  and  Geraniacea?. 
Aug.  dc  St.  Hilaire  considers  them  to  be  a  mere  section  of 
Geraniacea?.  The  want  of  a  gynobasic  structure,  the  im- 
bricate calyx,  the  regular  flowe  rs,  and  the  small  quantity 
of  albumen  in  the  seeds,  rather  point  out  an  affinity  with 
and  its  allies.  Their  chief  characters  are  the 
of  their  fibre,  the  mucilage  of  their  seeds,  and 
lty  of  their  flowers.  Common  flax  or  lin  (whence 
seed)  is  the  most  important  plant  of  the  order. 
LINE,  in  Military  Affairs,  is  a  term  used  to  distinguish 
what  may  be  called  the  regular  infantry  of  Great  Britain 
from  other  military  corps  or  establishments.  Thus  all 
numbered  infantry  or  marching  regiments,  with  the  ex- 
ception of  the  Foot  Guards,  are  designated  by  this  term. 
In  opposition  to  the  cavalry,  the  artillery,  the  engineers, 
the  marines,  the  militia,  the  yeomanry,  Sec. 

Link,  in  Fortification,  signifies  any  extended  defence; 
as  a  ditch  with  its  parapet,  a  row  of  gabions,  Ac. 

Link,  in  Geography  and  Navigation,  is  used  for  the 
equator  ;  as  equinoctial  line.  . 

Line.  In  Geometry,  a  magnitude  having  only  one  di- 
mension. Euclid  defines  it  to  be  "  that  which  has  length 
without  breadth." 

LI'NEAR.  In  Geometry,  a  linear  problem  is  one  that 
Is  solved  by  the  intersection  of  two  straight  lines,  or  by 
an  equation  of  the  first  degree,  and  which,  consequently, 
admits  only  of  a  single  solution. 

Linear  Equations,  in  the  Integral  Calculus,  are  those 
in  which  the  unknown  quantity  is  only  of  the  first  degree. 
Thus  A/+  D«sO  ii  a  linear  equation,  if  A  and  K  are 
not  functions  of  aj  and  Ady  +  By  +  C-O  is  also  a 
linear  equation,  when  A,  B,  and  C  do  not  contain  y. 

Linear  Perspective  it  that  which  regards  only  the 
positions,  magnitudes,  and  forms  of  the  objects  deli- 
neated ;  as  distinguished  from  atrial  perspective,  in  which 
the  variations  of  the  light,  colour,  and  shade  of  objects, 
according  to  their  different  distances  and  the  quantity 
of  light  that  falls  on  them,  are  also  considered  and  re- 


LINEN.  (Germ,  leln  wand.)  A  species  of  cloth  woven 
with  the  fibres  of  the  flax  plant  (Lmum  usitatissimum). 
The  origin  of  the  manufacture  of  linen  is  lost  in  its  an- 
tiquity. In  the  time  of  Herodotus  linen  was  an  article 
of  export  from  Egypt,  where  it  had  been  used  from  time 
immemorial ;  but  it  Is  evident  that  In  ancient  times  its 
use  was  limited  to  the  noble  and  the  rich.  In  modern 
times  linen  constitutes  a  staple  manufacture  in  almost 
all  European  countries  .  but  more  especially  in  Germany, 
Russia,  Switzerland,  Flanders,  England,  Scotland,  and 
Ireland.  In  England  It  has  been  prosecuted  for  a  very 
long  period ;  but  until  of  late  years  its  progress  has  been 
inconsiderable,  compared  at  least  with  that  made  in 
other  branches  of  manufacture.  This  seems  to  be  partly 
owing  to  the  attempts  to  bolster  up  and  encourage  the 
manufacture  In  Ireland,  partly  to  the  absurd  restrictions 
that  were  for  a  lengthened  period  laid  on  the  importation 
ol  foreign  flax  and  hemp,  and  partly  to  the  rapid  growth 
of  the  cotton  manufacture  —  fabrics  of  cotton  having  to 
a  considerable  extent  superseded  those  of  linen.  It  Is  only 
within  the  last  fifty  years  that  any  machinery  has  been 
used  in  the  production  of  linen  cloth,  the  first  mills  for 
the  spinning  of  flax  having  been  constructed  at  Darlington 
about  forty-eight  years  ago.  (See  Flax,  Hemp.)  The 
principal  seat  of  the  manufacture  is— in  England,  Leeds 
and  its  immediate  vicinity,  and  in  Lancashire,  Dorset, 
Durham,  and  Salop  ;  In  Scotland,  Dundee,  which  indeed 
may  be  regarded  as  the  chief  seat  of  the  British  manu- 
facture (sec  Geo.  Diet., art.  "Dundee  "J ;  and  in  Ireland, 
the  province  of  Ulster.  The  entire  value  of  the  linen 
manufacture  of  Great  Britain  and  Ireland  is  estimated  at 
K,t'O0,(M)/.,  an, 1th.-  total  number  ol  persons  employed  in 
It  about  185,000.  (Statist,  of  the  Brit.  Empire,  vol.  i.  679.) 

LINE  OF  BATTLE,  is  the  line  formed  by  the  ships 
of  the  fleet  when  ranged  ahead  and  astern  of  each  other, 
at  equal  distances,  and  close-hauled,  or  nearly  so.  It 
may  be  formed  accordingly  upon  either  tack.  The  line 
is  composed  of  ships  of  not  less  than  two  decks,  thence 
called  line-of-batlk'SA'ps.  The  line  Is  also  called  the 
line  ahead. 

LINE  OF  BEARING,  THE,  is  formed  by  the  ships 
of  the  fleet  when  ranged  on  a  line  six  points  from  the 
wind,  at  equal  distances,  and  with  their  heads  in  any 
direction  whatever.  The  line  is  called  by  the  name  of 
that  tack  upon  which  if  the  ships  were  to  haul  to  the 
wind  together  they  would  form  the  line  ahead.  For  ex- 
ample :  suppose  the  wind  N..  and  the  ships  In  a  line 
W.  N.W.  and  E.  S.  E.  of  each  other ;  this  Is  the 
CC8 
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line  of  bearing,  whether  the  ships  are  going  free,  or 
close-hauled  upon  the  larboard  taeh. 

LINE  OF  DIP.  In  Geology,  the  strata  which  form 
the  crust  of  the  globe  are  rarely  horizontal,  but  incline  to 
some  point  of  the  horizon,  and  rise  to  the  < 


a  line  drawn  through  these  points  is  called  the 
their  dip. 

LI'NGUA.    (Lat.  a  tongue.)  In 
name  of  an  organ  situated  within  the  labium  or  i 
from  it,  by  which  insects,  in  many  cases,  collect  their  \ 
and  pass  it  down  the  pharynx,  which  is  situated  above  its 
root. 

LI'NGUA  FRA'NCA. 
along  the  European  and  African  coast  of  t 
nean.    It  is  a  species  of  corrupt 
words  of  other  languages,  and  may  be  ' 


LI'NGULA. 


(Lat.)  A  genus  of  Palliobranchiate 
Bivalves,  with  two  nearly  flat,  smooth,  oblong,  triangular 
valves,  attached  between  the  two  apices  to  a  long  fleshy 
pedicle.  The  arms,  or  labial  appendages,  are  spirally 
convoluted,  as  in  the  rest  of  the  class. 

Ll'NlMENT.  (Lat.  lino.  /  anoint.)  A  semifluid 
ointment,  or  a  soapy  application,  to  rub  upon  painful 
joints.  The  term  is  also  applied  to  spirituous  ana  other 
stimulating  applications  for  external  use. 

Ll'NlNG.  In  Architecture,  any  covering  of  an  interior 
surface.  The  linings,  for  instance,  or  boxings  of  window 
shutters,  are  the  nieces  forming  the  backs  of  the  rec***.»cs 
into  which  the  shutters  are  folded.  In  doorways,  they 
are  the  facings  on  each  side  the  aperture :  to  sashes,  they 
are  the  vertical  pieces  parallel  with  the  surface  of  the 
walls. 

LI'NTEL.  (Span,  lintel.)  In  Architecture,  an  hori- 
zontal piece  of  timber  or  stone,  over  a  door,  window,  or 
other  opening,  to  discharge  the  superincumbent  weight. 

LION,  t tin  leo,  Linn.)  Toe  largest,  most  for- 
midable, and  most  noble  of  the  Carnivorous  animals, 
though  not  the  most  typical  of  the  genus  at  which  it 
stands  at  the  bead.  It  Is  chiefly  distinguished  by  the 
presence  of  a  full  flowing  mane  in  the  male,  and  by  a 
tufted  tail  and  the  disappearance  of  the  feline  markings 
in  both  sexes  before  they  arrive  at  maturity  ;  the  colour 
then  being  a  nearly  uniform  light  fulvous  brown,  with 
mane  inclining  to  black,  especially  in  the  Central 
South  African  races.  The  mane  is  scantier  and  lig 
coloured  in  the  Asiatic  than  in  the  African  lions ;  and 
there  exists  a  maneless  variety  in  the  eastern  parts  of 
Hindostao.  See  Feus. 

Lion.  In  Heraldry,  a  beast,  of  which  the  figure  Is 
very  commonly  borne  as  a  charge.  The  attltudea  in 
which  the  lion  is  represented  are  very  various.  (See 
Rampant.  Passant,  Regardant,  Gardant,  Cocchant. 
Salient,  Sejant.)  A  lion  passant  is  termed,  in  French 
heraldic  language,  a  leopard;  and  hence  the  common 
notion  that  the  lions  of  England  were  substituted  for 
leopards. 

LION  OF  ENGLAND.  A  lion  passant  regardant 
or  (being  the  bearing  of  England),  is  frequently  thus 
termed  in  heraldry. 

LIP.  A  term  applied  to  either  of  the  two  divisions  of 
a  Monopetalous  corolla,  where  one  portion  takes  a  di- 
rection upwards  and  the  remainder  a  direction  down  - 
wards,  as  In  Labial*.  It  is  the  same  as  labellum,  which 
see. 

LI'PARIS.  (Gr.  XtvafH. glistening.)  The  name  of  a 
genus  of  Lepidoptcrous  insects  ;  also  applied  by  Pliny  to 
a  genus  of  fishes,  in  Botany,  it  Is  the  name  of  a  genus  of 
plants  of  the  Orchidaceous  order. 

LIPOGRAMMA'TIC  WORKS  or  WRITINGS. 
(Gr.  Xurm,  I  omit,  and  y(au^m,  a  Utter.)  Composi- 
tions in  which  a  particular  letter  is  omitted  throughout. 
The  ancients  produced  many  ingenious  trifles  of 
description.  In  the  Odyssey  of  Tryphiodorus  there 
no  A  in  the  first  book,  no  B  n  the  second,  and  so  on. 
There  are  other  pieces  of  modern  invention,  such  as  the 
Pugna  Porcorum,  in  which  all  the  words  begin  with  the 
letter  P.  Odes  In  Spanish,  containing  only  one  of  the 
vowels,  are  refinements  on  the  same  invention. 

LIPO'RNA.   (Gr.  J^wt./at.)   A  soft  fatty  tumour. 

LIPPITU'DO.  (Lat.  hppu*,  blear-eyed.)  The  dis- 
ease commonly  called  bleated  eves,  consisting  in  a  puri- 
form  exudation  Irom  the  margin  of  the  eyelid*,  which 
often  causes  them  to  adhere  together  after  sleep. 

LIQUEFA'CTlON.  (Lat.  Ilquefactlo.)  The  act  of 
melting  or  of  fusion.  This  term  Is  also  used  synony- 
mously with  solution. 

Ll'QUlDS.    In  Grammar,  the  letters  /,  us,  ss,  and  r 
are  so  called. 

LI'QUOR  SI'LICUM.   Liquor  of  flints.   A  solution 
of  silicated  potash. 

LltiE'LLA.  In  Botany,  a  term  used  in  describing 
lichens  to  denote  a  linear  shield,  with  a  channel  along  its 
middle,  as  found  in  Opegrapha. 

LIST.    The  enclosed  field  or  ground  wherein  the 
ancient  knights  held  their  jousts  and  tournaments ;  so 
its  • 


Digitized  by  Google 


LIST,  CIVIL, 
a  liit.   Some  of  these  were  double,  one 


a  spcar't 
the  luU  it  tyno- 


In  Architecture,  the  umc  as  fillet 


■  express  ion  to 
ng  In  contest. 

i  giveu  to  the  border  or  selvage  of  a 

firce  of  cloth.  &c. 

List,  or  Listel. 
or  annulet. 
LIST,  CIVIL.  See  Cim  List. 
LI'STING.   (Fr.  lexiere.)    In  Architecture,  the cut- 
tior  away  the  sappy  part  from  the  edge  of  a  board. 

LI'TANY  (Gr.  /iriwi,  supplication),  signifies  • 
reneral  supplication ;  and  was  applied  by  the  Eastern 
church  in  early  ages  to  a  special  form  of  prayer  which 
was  introduced  into  the  ritual,  or  used  on  particular  oc- 
casions. The  term  passed  over  into  the  Western  church, 
where  the  words  rogatio  and  supplicatio  had  before  been 
n.ted  in  the  same  technical  sense.  It  is  supposed  by 
I'ahner  ( Antiq.  i.  tt'jj. )  that  the  change  of  term  was  oc- 
nj toned  by  the  frequency  of  processional  supplications 
from  lite  Eastern  to  the  Western  churches,  beginning  in 
the  4th  century.  It  appears  that  some  of  the  Eastern 
litanies  contain  the  supplication  to  saints  which  forms  a 
distinguishing  feature  of  the  Roman.  This  is  sufficient 
to  justify  the  English  church,  even  on  antiquarian  grounds, 
to  rejecting  these  portions  of  the  service.  Our  litany 
is  mostly  translated  from  the  forms  of  the  Western 
litanies  previously  used  in  this  country  ;  those  of  the 
breviary  of  Salisbury  and  York.  The  direction  in  the 
Prayer  Book  is  that  the  litany  shall  be  read  on  Wednes- 
day*. Fridays,  and  Sundays  :  on  the  two  former,  as  fast- 
dayt  in  the  primitive  church  ;  the  one  as  the  day  in  which 
Christ  was  sold  by  Judas,  the  other  as  that  of  the  cruci- 
fixion, and  therefore  periods  of  peculiar  humiliation  :  on 
the  Sunday,  as  the  day  appointed  for  the  most  complete 
sad  solemn  service  in  the  week.  (See  Riddle's  Christian 

Origins*  Liturgies, 

in  general. 


as  are  able  to 
also  to  a 


.  or 

litt_rttti  thiit  t \\ g 
of  being  te- 
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LITERA'Tl  (L*t.),d 
but  is  applied  in  China  to  such 
read  and  write  their  own  L 
ocular  sect,  consisting  chiefly  of 
of  that  country;  amongst  whom  it  is 
learned.    It  is  from  the  class  of  the 
mandarins  {quod  vide)  are 
Jected. 

LITERATURE  (Lat.  Utera,  Utter),  comprises,  in 
the  general  sense  of  the  word,  the  entire  results  of  know, 
ledge  and  fancy  preserved  in  writing ;  but,  in  the  nar- 
rower use  to  which  ordinary  custom  restricts  it,  we  draw 
a  distinction  between  literature  and  positive  science,  thus 
t  tempting  from  the  province  of  the  former  one  extensive 
branch  of  our  studies  and  attainments.  And,  in  a  still 
more  restricted  sense,  the  word  literature  is  sometimes 
used  as  synonymous  with  polite  literature,  or  the  French 
klkt  lettres  (which  see). 

The  history  of  literature  It  a  peculiar  and  distinct 
subject,  comprising  several  subdivisions,  such  at  his- 
times  of  the  literature  of  special  ages  or  countries  ;  or 
histories  of  separate  branches  of  literature,  such  as 
f>«try.  For  its  complete  execution  it  requires  an  union 
uf  bibliographical  knowledge  with  critical  acumen.  It 
ihouid  give  the  reader  a  sufficient  acquaintance  with  the 
titles,  contents,  and  dates  of  remarkable  books,  and  with 
the  general  biography  of  remarkable  authors,  together 
with  a  critical  appreciation  of  the  characters  and  value 
both  of  authors  and  books,  and  of  the  dependence,  con- 
nection, and  derivation  of  literature  ;  that  is,  the  mode  In 
which  opinions,  taste,  and  style  have  been  propagated  or 
changed.  This  last,  as  it  is  the  most  difficult  part  of  the 
I'lisect,  so  is  it  that  of  which  the  execution  has  been 
hitherto  must  imperfect. 

Antiquity  has  left  us  no  relict  of  this  species  of  history  ; 
although  the  constant  references  of  such  writert  at 
Cicero,  Pliny,  and  Qulntilian,  to  earlier  authors,  accom- 
panied by  critical  appreciation  of  their  merltt,  thow  that 
the  taste  and  materiali  for  it  were  not  wanting.  A  re- 
.le  passage  of  VcUelus  Paterculus,  in  which  he 
tanccs,  how  many  of  the  great 
cotemporary  with 


is.  by  historical 
i  of  antiquity 


limited  periods  of  time,  clustering,  as  it  were,  together  in 
particular  seasons  and  placet,  it  one  of  the  earliest  In- 


we  have  of  that  spirit  of  generalisation  from  II- 
b-rary  phenomena  which  It  now  to  common  at  to  leave 
hale  room  even  for  the  display  of  originality. 

In  the  following  brief  notices  of  the  principal  works  of 
general  literary  history  which  the  student  has  It  now  in 
«u  power  to  consult,  we  shall  follow,  in  great  measure, 
the  criticisms  of  Mr.  Hallam,  in  (he  Preface  to  hit  Intro- 
duction to  the  Literature  of  Europe  in  the  Fifteenth,  Sit- 
Ucath,  and  Seventeenth  Centuries.  The  oldest  work  of 
this  description  (If  such  it  can  be  called)  Is  that  of  Poly- 
dure  Virgil,  De  Jnvenloribus  Return,  1499.  Conrad 
Gcsner,  who  has  been  termed  the  "  father  of  literary 
history,"  published  hit  Bibliotheca  Vnivc%galis  at 
1545-55. 


LITERATURE. 
,  Lord  Bacon,  says  Mr. 
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as 


heca    UnifCKjalts  at 


justified  in  denying  that,  up  to  his  time,  any  real  1 
of  letters  had  been  written :  H  and  he  compare!  t" 
world  wanting  this  to  a  ttatue  of  Polyphemus 
hit  tingle  eye. '  The  next  in  order  of  time  it  Lambucs 
Prodromus  Historic  Literarict.  1059  ;  a  work  pursued  on 
•  great  plan,  but  scarcely  begun.  But  Morht\f'$  Poly- 
histor  Ltterarius,  first  published  in  1G88,  and  much  en- 
larged by  subsequent  editors,  "is  still  found  In  every 
considerable  library."  Andrei,  a  Spanish  Jesuit,  pub- 
lished his  Origine,  Progretso,  e  Siato  Attuale  d'ogni  Let- 
teratura,  from  1783  to  1799;  a  very  extensive,  and,  in 
tome  respects,  valuable  work,  though  w  ithout  much  dis- 
play of  taste,  and  no  signs  of  genius.  In  the  present  cen- 
tury, no  writers,  except  of  Germany,  have  attempted  a 
field  which  has  become  of  such  enormous  extent ;  but 
Eichhom's  Literary  History,  in  tlx  volumet,  1805,  1811, 
appears  to  be  now,  on  the  whole,  the  most  complete  and 
valuable  work  of  this  kind  extant.  Waehler's  Manual  of 
Literary  Htttory,  in  four  volumet,  appeared  at  Lcipsig 
in  1833. 

But  betides  thetc  general  compendia,  much  assistance 
it  to  be  derived  from  general  biographers.  Of  these  the 
well-known  Dictionary  of  Bayle,  firtt  published  in  1697, 
is  the  earliest  of  any  value.  It  is  characterised  by  Hal- 
lam (p.  xi.)  in  a  manner  perhaps  too  depreciating.  That 
of  Niceron,  Me"  moires  pour  servir  a  f  Ilistoire des  llornmrs 
illustres  de  Us  Ripuolique  des  Lettres,  43  volt.  12mo. 
1733,  1745,  it  extraordinarily  copiout,  and  useful  in  blo- 
raphicai  details,  but  in  other  respects  of  no  great  value, 
'he  Biographic  UntverseUe  (of  which  the  original  edition 
was  in  52  volumes,  and  a  supplement  is  now  in  course  of 
publication  which  has  reached  the  letter  H)  stands  in- 
comparably first  among  this  class  of  works.  Chalmers's 
Biographical  Dictionary  scarcely  deserves  mention  as  a 
literary  work;  but  its  historical  details  are  sometimes 
minute  and  useful,  though  not  unfrequently  mot!  to  in 
the  obscurest  names. 

Of  partial  works  on  literary  history  some  of  the  most 
remarkable  and  useful  are,  I.  According  to  subjects  — 
History  of  Philosophy,  Brucker,  Buhle,  Tennemann 
(abridged  by  Victor  Cousin).  To  these  we  may  add.  brief 
as  they  arc,  the  Introductory  Ettayt  of  Stewart  and  Flay- 
fair  to  the  Encyclopedia  Britanniea.  Of  Belles  Lettres, 
generally,  Bouterwck,  12  volt.  8vo.  Poetry,  Quadrio, 
Storia  d'ogni  Poesia :  a  work  of  remarkable  indu»try, 
though  ttrangely  defective  in  point  of  critical  taste. 
2.  According  to  countries  —  French :  Laharpe,  Cours  de 
Litterature  Francaise ;  a  performance  of  considerable, 
but  in  parts  superficial  and  showy,  talent.  Italian:  77- 
raboscM,  Storia  delta  Letteratura  Italiana;  a  work  of  ex- 
traordinary value,  in  which  the  history  of  Italian  I  itera- 
tor- has  been  traced,  with  the  greatest  care  and  the  most 
elaborate  research,  from  the  earliest  times  down  to  the 
last  century.  It  has  been  abridged,  but  with  tome  ori- 
ginal criticism,  by  Ginguene",  in  hit  Histoire  Litter  aire  de 
J Italic  i  Corniani,  Secoli  delle  Letter  at  tm  Italiana  dopo 
it  suo  rtsorgimcnto,  1804,1813.  SismondTs  Litterature  de 
Midi  de  t Europe  it  most  valuable,  also,  in  its  Italian 
chapters,  although  those  on  Spanish  and  Portuguese 
literature  touch  on  subjects  lest  generally  known.  In 
England,  as  Mr.  Hallam  observes,  "  we  cannot  claim  for 
ourselves  a  single  attempt  of  the  mott  tuperficial  kind. 
iVar  ton's  History  of  Poetry  containt  much  that  bears 
on  our  general  learning ;  but  It  leaves  us  about  the  ac- 
cession of  Elisabeth."  3.  According  to  ages:  —  The  re- 
cent work  of  Mr.  Hallam,  which  comprehends  the  literary 
history  of  Europe  from  1400  to  1700  ,  a  work  almost  ap- 
proaching to  universal  In  Its  character.  Its  peculiar 
excellences  are  a  philosophical  spirit,  manliness  and  can- 
dour of  judgment,  great  honesty  in  the  execution,  and  a 
taste  unusually  cultivated  and  correct.  It  is,  however,  as 
might  be  expected  from  a  work  of  so  comprehensive  a  cha- 
racter, unequal  both  in  the  space  which  it  allots  to  dif- 
ferent subjects  and  authors,  and  in  point  of  execution. 

The  love  of  literature  it,  perhaps,  the  most  remarkable 
and  charac  teristic  form  in  whkh  advancing  civilixution 
exhibits  itself.  From  being  the  absorbing  passion  of  the 
learned  few,  It  becomes,  with  the  progress  of  education, 
the  delight  and  favourite  occupation  of  numbers  ;  loting, 
perhaps,  in  intensity  what  it  gains  in  universality.  For, 
without  joining  in  the  viewt  of  the  Indiscriminate  eulo- 

^rs  of  past  times,  it  cannot,  we  think,  be  fairly  denies 
:  the  engrossing  devotion  to  study  which  characterised 
the  learned  men  of  the  first  two  centuries  after  the  revival 
of  knowledge,  especially  in  the  branches  of  philology  and 
divinity,  rarely  finds  a  counterpart  at  the  present  day. 
More  diversified  subjects  of  interest  now  present  them- 
telvet  to  the  inquiring  mini  objeett  in  themselves  of 
inferior  character,  such,  for  example,  as  the  establishment 
of  correct  rules  of  classical  composition,  are  less  appre- 
ciated, because  we  have  daily  opportunities  of  discussing 
topics  of  much  higher  interest,  from  which  it  is  diibcult 
to  carry  back  the  faculties  to  purtuitt  of  tpecial  inves- 
tigation. That  all  thit  has  tome  disadvantages  it  were 
Some  Imagine  that  not  only  e 
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power  of  mind,  are  more  rare  among  the  literati  of  the 
present  day  than  heretofore ;  that  we  have  lost  in  pro- 
fundity, to  use  the  common  expression,  what  we  have 
Rained  in  surface.  Of  that  opinion  we  are  not.  But  we 
Imagine  ourselves  to  trace,  both  in  the  composition  and 
tone  of  thinking  of  the  day.  a  want  of  finish  ami  harmony 
of  tone — a  want  of  those  qualities  which  are  the  result  of 
patience,  and  of  that  complacent  dwelling  of  the  mind  on 
some  favourite  object  of  study  which  was  so  common  in 
former  ages.  The  powers  of  men  of  abilitr  are  too  much 
dissipated,  both  by  the  vast  variety  of  subjects  pressing 
on  their  attention,  and  by  the  temptation  to  satisfy  the 
cravings  of  the  public  by  hasty  execution. 

On  the  other  hand.  In  the  four  literary  countries  ot  the 
present  day  —  France,  Germany,  England,  Italy,  and  espe- 
cially the  three  former  —  the  number  of  persons  to  whom 
literature  furnishes  the  sole  and  beloved  recreation  has 
increased,  within  the  hut  century,  we  may  add  the  last 
generation,  to  an  amount  perfectly  surprising.  Were  it 
possible  to  calculate  the  number  oi  individuals  more  than 
half  of  whose  waking  hours  are  spent  in  reading,  and 
writing  on  literary  subjects,  the  result  would  be  startling. 
In  Germany  the  number  of  books  published  has  nearly 


since  the  peace  of  1815.  The  great  bulk  of  the 
belongs  to  literature  specially  to  called.  In 
and  England  the  accumulation  Is  scarcely  less. 
And  by  the  process,  common  in  all  these  countries,  of 
c  irculating  libraries,  the  name  copy  of  a  book  performs 
an  infinitely  greater  quantity  of  service,  passing  under 
the  eyes  of  many  more  readers  than  heretofore.  It  is 
curious,  amonit  ourselves,  to  trace  the  decline  of  the  fa- 
vourite amusements  of  our  ancestors.  The  theatres  are 
almost  deserted  by  the  ranks  which  used  to  frequent  them. 
The  public  assembly  rooms  of  the  rich,  the  suburban 
places  of  resort  for  nightly  entertainments,  once  so  com  - 
mini  among  the  middle  classes,  are  alike  falling  into 
comparative  disuse.  Of  the  increased  lnfrequency  of 
day,  or  even  games  of  skill,  In  society,  every  one*  can 
.udge.  Of  wine  the  consumption  has  certainly  not  in- 
creased one  half  in  a  century,  while  the  number  uf  con- 
sumers has  probably  been  quintupled  or  sextuplcd.  All 
these  things  afforded  a  certain  quantity  of  occupation  ; 
and  the  substitute  for  one  and  all  has  been  the  same  — 
literature. 

It  is  plain,  therefore,  how  far  more  important  a  part 
than  heretofore  literature  must  perform  in  modelling  the 
public  mind  of  nations.  There  nave  been  times  when  it 
scarcely  represented  the  national  disposition  at  all ;  but 
merely  that  of  a  class  by  which  it  was  encouraged.  Any 
one  who  were  to  judge  of  the  social  state  of  England 
II.  by  Us  literature,  would  pronounce  that 
ed  class  of  great  knowledge, 
habits  of  mind;  and  a  frivo- 
Yet,  in  truth,  the 


t 


a  plain  and  busln 
the  latter  part  of  Louis  XI  V.'s  reign  is  grave,  decorous, 
even  rigorous  in  tone  ;  because  such  was  the  affectation 
of  the  court.  The  people  are  not  represented  in  It  at  all. 
Such  anomalies  are  now  impossible.  The  floating  lite- 
raturc  of  the  day  is  and  must  be  the  real  expression  of 
the  popular  mind. 

Now  the  effect  of  literature  on  the  moral  habits  of  man 
is  incalculable.  It  Is  the  remark  of  a  profound  religious 
writer  of  the  present  day.  that  we  frequently  read  a  lite- 
rary work  without  acquiring  any  positive  knowledge  at 
all,  or  forgetting  it  as  soon  as  acquired  ;  but  very  rarely 
without  receiving  some  moral  impression.  And  in  this 
view  we  regard  the  predominance  of  literary  habits  in  a 
nation  as  advantageous.  Kor,  unless  public  taste  is  very 
far  corrupted  indeed,  the  tone  of  morality  in  the  ordinary 
literature  of  the  day,  to  meet  approval,  must  be  good: 
not  solidly  good  perhaps  —  superficial,  it  may  be,  and  oc- 
casionally false ;  but  still  more  right  than  wrong.  And 
such  a  tone  of  literature,  reacting  011  the  minds  of  the 
public,  will  tend  to  preserve  and  augment  right  feelings 
in  the  reading  classes.  The  more  special  tendencies  of 
literary  habits  seem  to  be  to  soften  the  disposition,  —  to 
melt  down  rancorous  feelings. — to  encourage  benevolence 
of  sentiment,  and  a  ready  sympathy  with  generous  con- 
duct. That  they  serve  essentially  to  promote  self-denial 
and  self-devotion,  and  virtue  of  the  higher  order,  we  do 
not  contend ;  but  we  see  no  ground  for  the  suspicion 
which  some  entertain  that  they  are  Incompatible  with  the 
stuff  of  these  more  serious  qualities,  or  tend  to 
springs  of  thought  and  action.  On  the 
hand,  although  a  prevalence  of  literary  habits  may 


other  hand,  although  a  prevalence  of  literary  habits  may 
render  the  success  of  an  utterly  corrupt  style  of  literature 
more  improbable  ;  yet,  when  such  success  does  occur,  its 
eiicct*  must  in?  minutely  more  noxious  anu  tiestrut  in e. 


Were  such  a  taste  as  French  lighter  literature  has  of  late 
exhibited  likely  to  obtain  a  real  ascendercy  in  that 
ro  miry,  there  could  not  be  a  more  powerful  cause,  as 
well  as  decisive  symptom,  of  national  degeneracy  ;  but,  in 
truth,  it  will  prove  only  a  temporary  extravagance. 

One  more  effect  of  the  spread  of  literal-)*  habits  remains 
t  )  be  noticed  —  the  enormously  increased  importance  of 
b70 


L1THOMANCY. 

may  now  be  justly  termed  the  literary  profession, 
fortunes  as  that  of  Sir  Walter  Scott  are  phenomena 
belonging  to  this  age  alone.   At  this  moment  (Novem- 
ber, 1840)  the  two  contending  party  leader*  in  France, 
on  whom  the  eyes  of  Europe  are  fixed,  are  writers  by 
profession,  who  have  risen  to  their  present  eminence 
through  literary  distinction  ;  and  of  the  most  noted  public 
men  on  both  aides,  several  belong  to  the  same  class. 
Spain  has  had  a  play-writer  for  her  prime  minister.  In 
Germany,  when  a  national  movement  is  attempted  against 
an  alleged  act  of  usurpation  on  the  part  of  a  sovereign, 
those  who  assume  the  lead  are  the  professors  of  an  uni- 
versity.   In  England,  the  less  excitable  nature  of  the 
people,  and  the  great  influence  of  wealth  and  aristocratic 
distinction,  have  kept  the  great  men  of  the  press  hither- 
to in  a  state  of  comparative  subordination.    But  a  little 
attention  to  the  signs  of  the  times  will  lead  us  to  suspect 
that,  If  the  frame  of  our  society  were  shaken  by  any  sud- 
den impulse,  men  of  this  class  would  assume  a  more 
marked  position  than  they  have  hitherto  occupied.  This 
is  the  brilliant  side  of  the  picture.    On  the  other  hand, 
the  multiplication  of  a  body  of  men  whose  employment 
is  essentially  precarious,  their  remuneration  irregular, 
their  education  high,  their  tastes  luxurious,  " 
numerous,  their  success  requiring  a  ( 


the  spirits  and  activity  of  the  brain,  is  in  some  re 
thing  to  be  regretted.  In  ill-governed  and  resUc 
mutinies  they  form  the  most  dangerous  class  ;  in 


and  flourishing  ones  they  contribute  greatly  to  the  brif! 
Ilancy  of  society,  but  at  the  expense  of  much  of  their  own 
peace  and  happiness.  We  have  outlived  the  days  when 
the  ideas  of  poverty  and  learning  were  habitually  asso- 
ciated, and  the  custom  of  the  humiliating  dependence  of 
intellect  on  wealth, - 

Tail,  «rt*j ,  vsnt,  the  patron  and  lh«  gaol ; 

but  the  young  aspirant  to  literary  distinction  may  be  use- 
fully reminded  of  the  words  of  a  great  writer  of  our  day. 
"  Never  "  (that  la.  with  a  free  choice  before  you)  pur- 
sue literature  as  a  profession.  It  would  be  a  sort  of  frre- 
ligion,  and  scarcely  less  than  a  libel  on  human  nature,  to 
believe  that  there  is  any  established  and  respectable  pro* 
fession  or  employment  in  which  a  man  may  not  contrive 
to  act  with  honesty  and  honour ;  and  doubtless  there  Is 
likewise  none  which  may  not  at  times  present  temptations 
to  the  contrary.  But  wofully  will  that  man  find  himself 
mistaken  who  imagines  that  the  profession  of  literature 
or,  to  speak  more  plainly,  the  trade  of  authorship,  besets 
Its  members  with  fewer  or  with  lest  insidious  temptations 
than  the  church,  the  law,  or  the  different  branches  of 
commerce.  Let  literature  be  an  honourable  augmenta- 
tion to  your  arms,  but  never  fill  the  e"*"""****""      /  ^-»- 


ridee,  Aiititbiacraphia  Lilcrario.) 
LITIIA'RGE,  Lythargyrum. 


(Gr.  &/0*r,  a  stone,  and 
xfyvfsf,  stiver:  probably 'from  its  silvery  appearance.) 
Fused  oxide  of  lead.    See  Lead. 

LI'THIA.  («ir.  >.<tW.  iapideous.)  A  rare  alkaline 
substance,  discovered  in  1818  by  M.  Arfwedson  in  a  mi- 
neral called  petalite ;  it  has  also  been  found  in  some 
Iapideous  bodies,  ft  is  distinguished  from  potass 
soda  by  the  difficult  solubility  of  its  carbonate; 
baryta,  strontU,  and  lime,  by  the  solubility  of  it*  sulphate 
and  oxalate  ;  and  from  magnesia  by  the  alkalinity  of  its 
.  It  is  the  oxide  of  a  white  metal  which  has 
Uthium;  the  equivalent  of  which  is  10.  and 
that  of  lithia  18. 

LITHI'ASIS.   (Cr.  Ajfl*.  a  stone.)   The  disease  of 
stone  in  the  bladder  or  kidney. 
LITUIC  ACID.   (Gr.  Ailac.) 


it  forms  the 


The  substance  gen 


e- 


variety 


rally  termed  sine  acid  j 
of  urinary  calculus. 

LITHODENDRON.  (Cr.Ajf**,  and 
Corals  have  been  thus  dc 
arboresccut  appearance. 

LITHODE'RMIS.  (Gr.  kSse,  and  lif***,  skin.)  A 
genus  of  Apodal  Echlnoderms,  In  the  system  of  Cuvter ; 
characterised  by  an  oval  body  compressed  posteriorly,  of 
which  the  surface  is  covered  with  a  layer  of  calcareous 
granules,  which  form  an  extremely  indurated  crust. 

LI'THODOMES,  Litkodoma.  (Gr.  and  / 
build.)  This  term  is  applied  to  those  bivalves  which  are 
found  in  rocks  and  stones,  Inhabiting  cavities,  whicn 
they  form  for  that  purpose.  A  particular  genus  is  called 
Lythodomus. 

LITHO'DOML   (Gr.>j<?K,  and  Lat.  domus.  a  kottte.) 
Molluscous  animals  which  bore  Into  rocks  and  lodge 
themselves  In  the  holes. 
LITHO'GRAPHY.  See  Engraving. 
LITHOLO'GICAL.    (Gr.  Xj9h,  and  Asy*.  a  dis- 
.)   A  term  expressing  the  stony  structure  or  cha- 
of  a  mineral  mass.   We  spe*k  of  the  UtAotugfeai 
of  a  structure,  as  distinguished  from  Its  rouJo- 


LI'  I  IIOMANCY.  (Gr.Xj<W.andt*«»w«sprop*erw.) 
A  species  of  divination  practised  by  the  ancients.  Their 
oracular  stones  appear  tr 
to  those  who  consulted 
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mother  species  of  lithomancy,  —  the  Inspection  of  the 
•  irCioe  of  smooth  agate*  or  crystals.  Such  was  the  di- 
«:iution  of  the  notorious  Dr.  Dee  and  his  assistant  Kelly 
ia  Lbe  reign  of  Queen  Elisabeth. 

Lr-THOMARGB.  Stone-marrow.  A  variety  of  talc 
if  various  colours,  and  generally  associated  with  mag- 
n*>lan  minerals. 

LI'THONTRI'PTICS.  (Gr. X.0W, and  r^fim,  Icarry 
c-roy.)  Remedies  which  are  supposed  to  dissolve  stone 
ia  the  bladder,  or  which  prevent  the  deposition  of  cal- 
pikwi  matter  In  the  urine. 

LI'THONTRI'PTOR.  (Gr.  Aj6W,  and  Wrui,  to 
break.)  An  instrument  for  breaking  calculi  in  the 
t  udder,  so  as  to  reduce  them  to  small  particles  which 
mut  admit  of  being  passed  along  with  the  urine,  and 
thui  render  the  operation  of  lithotomv  unnecessary. 

LITHOTOMY.  (Gr.  jJm.  and  MM  /  eta.)  The 
operation  of  cutting  into  the  bladder  for  the  removal  of 


LITHOTRITY.  (Gr.  Xshc,  and  mrm,  I  break  down.) 
Ttc  operation  of  br-aking  •  itOM  M  the  tUMm  into 
capable  of  being  voided  by  urine :  it  is 
1  by  the  introduction  of  Instruments  by  the  urethra. 
LITMUS.  In  Chemistry,  a  blue  pigment  obtained 
from  the  lichen  RoctUa,  which  grows  in  the  Canary 
bland* :  it  is  often  called  turnsol,  and  yields  the  dye  called 
crchil.  Paper  tinged  blue  by  litmus  is  reddened  by  the 
fe«  t'lesl  aciut ,  and  hence  is  used  as  a  test  of  the  presence 
ol  acids ;  and  litmus  paper  which  has  been  reddened  by 
in  acid  has  its  bine  colour  restored  by  an  alkali. 

LITOTES.  (Gr.  Ajtot*.)  In  Rhetoric,  a  figure, 
according  to  the  Greek  and  Latin  rhetoricians,  in  which 
in  affirmative  is  expressed  by  the  negative  of  the  con- 
trary :  it  is,  therefore,  a  species  of  irony  in  the  ancient 
s?o»e  of  the  word  (tee  Ibony),  In  which  leu  is  expressed 
than  what  Is  intended  to  be  conveyed  to  the  mind  of  the 
rrader  or  hearer.  Thus,  "  a  cititen  of  no  mean  city" 
rtxan*  "  of  an  illustrious  city."  It  is  a  figure  constantly 
employed  to  soften  what  might  otherwise  appear  ob- 
aoxtnat  in  self-commendation. 

LITRE.  The  French  standard  measure  of  capacity 
in  the  decimal  system.  The  litre  is  a  cubic  decimetre  , 
that  is,  a  cube,  each  of  the  tides  of  which  are  3*937  Eng- 
lish Inches :  it  contains  61  028  English  cubic  inches,  and  is 
therefore  rather  less  than  our  quart.  Four  and  a  half 
hires  arc  a  close  approach  to  the  English  imperial  gallon. 
LITTLE.  (Sax.  htel  )  In  the  Fine  Arts,  a  term 
I  a  work  is  void  of  those  qualities  that  tend  to 
Ings  of  the  spectator  in  contemplating  a  work 
It  is  a  term  always  used  in  a  condemnatory  sense. 
LITTORl'NA.  (Lat.  litus.  the  seashore.)  A  ge- 
nus of  Pectin  ibranchiate  Mollusks  of  the  tribe  Trochoida; 
characterised  by  its  thick  shell,  of  which  the  aperture 
present*  a  small  angle,  and  is  without  a  ridge.  The 
common  periwinkle  of  our  coasts  (  Turbo  liltoreus,  Linn.) 
»  a  tj»eries  of  the  present  genus. 

Ll'TURGY.  (Gr.  Xurmeym.)  An  office  at  Athens, 
by  which  persons  of  considerable  property  were  bound 
i'i  perform  certain  public  duties,  or  supply  the  common - 
•faith  with  necessaries  at  their  own  expense.  The 
persons  on  whom  this  office  was  Imposed  were  usually 
among  the  richest  inhabitants  ;  and  if  any  one  selected 
to  till  it  could  find  another  more  wealthy  than  himself 
*  l.'t  was  exempt  from  public  duty,  be  could  insist  on 
being  released  from  his  charge,  which  then  devolved  on 
the  party  denounced.  This  obnoxious  institution  was 
&t»li>hed  on  the  proposition  of  Demosthenes.  (See 
Butckh't  Public  F.ctmamy  of  At  hen*.)  It  Is  from  this 
term  that  the  English  liturgy  (quod  vide),  in  ecclesiasti- 
cal meaning,  has  been  derived  ;  the  sense  having  been 
v.r.u  t.  <i  in. hi  public  ministry  or  service  in  general  to 
the  ceremonies  of  religious  worship. 

LrrcttOY.  The  ritual  according  to  which  the  religious 
•ervices  of  a  church  are  performed.  In  the  writings  of 
the  ancients  the  name  is  restricted  to  the  service  of  the 
Eucharist,  which  afterwards  came  to  be  distinguished 


LIVRE. 

to  certain  parts  of  the  service.  We  find,  therefore,  great 
differences  in  the  MSS.  which  now  exist  ;  and  it  bex-omea 
very  difficult  to  ascertain  what  the  contents  of  the  pri- 
mitive rituals  were,  and  trace  the  periods  at  which  many 
rites  and  ceremonies  have  been  Introduced  into  the  service. 

The  liturgy  of  the  church  of  England  is  a  liturgy  in 
the  wider  and  more  usual  acceptation  of  the  term,  com- 
prehending the  whole  of  the  various  services  used  on  or- 
dinary and  extraordinary  occasions  throughout  the  year. 
For  the  history  of  this  liturgy,  see  Common  Prayer.  See 
also  As»emanni,  Codex  Liturgicus ;  Muratori,  Liturgia 
Romana  fetus  ;  Rreff's  Collection  of  Liturgies  ;  Pal- 
mer's Origines  Lirurgiac  ;  Htddle'i  Christian  Antiqui- 
ties, pp.  377.  As  to  the  reforms  In  the  English  liturgy, 
which  were  seriously  contemplated  a  few  years  ago  by 
various  classes  of  the  church,  see  Quart.  Review,  vols. 
ifcriL  1. 

LITUUS.  (Lat.)  In  the  geometry  of  curve  lines,  the 
name  given  by  Cotes  to  a  spiral ;  of  which  the  character- 
istic property  is  that  the  squares  of  any  two  radii  vectores 
are  reciprocally  proportional  to  the  angles  which  tbey  re- 
spectively make  with  a  certain  straight  line  given  in  po- 
sition, and  which  is  an  asymptote  to  the  spiral.  Let  r 
and  tt  denote  any  two  radii  vectores  drawn  from  the  pole 
to  the  curve,  and  let  a  and  d.  be  the  measures  of  the 
angles  they  respectively  make  with  the  asymptote ;  then 
r*  :  u*  :  :  *  :  If  we  take  the  angle  *  =  bV*#J*°  (or 
such  that  the  arc  is  equal  to  the  radius),  and  call  a  the 
corresponding  value  of  «,  the  above  proportion  becomes 
r»  :  aa  : :  1  :  $  \  whence  wo  have  for  the  equation  of  the 

curve,  r1  «=  a'f*""1 

Among  the  properties  of  the  curve  are  the  following  : 
—  1.  The  radius  vector  is  reciprocally  proportional  to  the 
circular  arc  intercepted  between  its  extremity  and  the 
asymptote.  2.  The  area  Included  between  the  two  radii 
vectores  a  and  r  and  the  curve  is  equal  to  a1  log.  («•—«) ; 
or  proportional  to  the  logarithm  of  the  ratio  of  u  to  a. 

For  the  properties  of  the  iltuus  see  Varignon,  Mem. 
Acad.  Pans,  1704  ;  Cotes,  Harmonia  Mensurarum, 
p.  85.;  Peacock's  Examples  to  the  Diff.  and  Integral  Cat' 
cuius,  p.  183. 

Li'TfJua.  Among  the  Romans,  a  crooked  staff,  re- 
sembling a  crosier,  made  use  of  by  the  augurs  in  quar- 
tering the  heavens.  It  Is  affirmed  by  Dr.  E.D.  Clarke, 
that  the  use  of  the  augural  lituus,  as  It  was  called,  is 
much  posterior  to  that  of  the  regal  or  quirinal  lituus, 
which  was  instituted  by  Horoulus,  and  used  as  a  sceptre 
by  the  Roman  kings  ;  and  that  they  bad  nothing  in  com- 
mon except  the  name.  The  origin  of  the  word  is  un- 
certain. (See  Clarke's  Observations  on  the  "  Lituus,"  in 
the  Arckxolog.  xix.  p.  386.) 
LITER.   (Germ,  leber.)   The  vlscus  in  which  bile  it 


in  the  Western  church  by  the  term  missa,  or  mass 

There  still  exist  in  Greek,  Latin,  and  some  Oriental 
Unjruagw.  various  rituals  by  which  the  Eucharist  was 

If  SSSnJj/S?  re"rred^ooneTrigfr!alC  iVtur^y^hlch 
rosy  have  been  universally  adopted  in  the  primitive 
church. 
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j.  vol.  i.  p.  8.),  conceives  that  the  number  of 
i  may  be  reduced  to  four,  but  not  lower, 
the  great  Oriental  liturgy,  the  Alex- 
in, and  the  Gallican  ;  each  of  which  was 
rely  used  from  the  apostolic  age  in  the  quarters 
from  which  he  assigns  them  their  name*,  and  became 
the  parents  of  many  other  rituals,  such  as  were  used,  with 
constantly  diverging  variations,  in  the  different  patriarch- 
ates of  the  empire. 

The  earliest  period  at  which  any  liturgical  forms  were 
consigned  t<>  writing  is  the  end  of  the  third  or  beginning 
erf  the  fourth  century  ;  at  least  the  liturgy  called  of  St. 
lia»il  can  be  traced  as  high  as  the  latter  period.  This 
~e,  also, 
C7I 


It  is  situated  in  the  right  hypochondriac  region 
under  the  diaphragm  :  and  in  the  human  body  is  divided 
into  two  lobes,  of  which  the  right  lobe  is  the  largest. 
There  Ls  between  them  a  smaller  lobular  process,  called 
the  Lobulus  Spigelii.  The  ultimate  arrangement  of  the 
different  blood-vessels  of  the  liver  is  very  peculiar.  It 
has  been  ably  investigated  by  Mr.  Kiernan,  by  whom  it 
is  described  in  the  Philosophical  Transactions. 

LITER  OF  SULPHUR.  Fused  sulphuret  of  po- 
tassium: so  called  from  its  liver  colour. 

LI'VERY.  (Fr.  llvree.)  A  word  derived,  probably, 
from  the  clothes  delivered  by  masters  to  their  servants, 
in  which  sense  it  still  continues  to  be  used.  At  tourna- 
ments the  cavaliers  used  to  distinguish  themselves  by 
wearing  the  livery  or  badge  of  their  mistresses  ;  and  per- 
sons of  distinction  formerly  gave  liveries  to  persons  un- 
omweted  with  their  own  household  or  Uinilv,  to  cng.ige 
them  in  their  quarrels  for  the  time  being.  The  liverymen 
of  London  are  a  number  of  men  belonging  to  the  freemen 
of  the  ninety-one  companies,  which  embrace  the  different 
trades  of  the  metropolis  ;  and  are  so  called  because  they 
are  entitled  to  wear  the  livery  of  their  respective  com- 
panies. By  this  body  are  elected  the  common-councilmen, 
sheriffs,  aldermen,  and  some  other  superior  officer*  of 
the  city  ;  and,  down  to  the  passing  cf  the  Reform  Bill  in 
1832,  they  had  the  exclusive  privilege  of  voting  at  the 
election  of  members  of  parliament. 
LI'VERY  OF  SEISIN.  In 


in  lands, 
that  has  a  right  to  the 


in  the  conveyance  of  lands 
d  passes  by  feoffment.  See 
STOCK.    The  quadrupeds 


of  freehold  i 

LIVE  STOCK.  "  The  quadrupeds  and  other  animals 
kept  in  a  farm  for  the  purpose  of  being  employed  In  farm 
labours,  for  breeding,  for  being  fattened,  or  for  other  pur- 
poses of  profit.  In  the  farming  of  Britain  and  similar 
climates  the  principal  descriptions  of  live  stock  are  horses, 
cattle,  sheep,  and  swine  ;  but  to  these  arc  generally  added 
poultry,  and  sometimes  goats,  rabbits,  fish,  and  bees.  In 
warmer  climates  the  silkworm  may  be  considered  as 
part  of  the  live  stock  ;  and  under  particular  circumstances, 
both  in  England  and  on  the  Continent,  deer,  and  even 
haret  and  pheasants,  are  bred  for  sale. 
LIVING  FORCE.  See  For<  k. 
LI'VUE.   (Lat.  libra,  a  pound.) 
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LIXIVIUM. 


which  appears  as  early  as  810  a.D.  It  wai  at  first 
divided  into  20  solid*  ts,  and  afterward*  into  20  sons .  At  the 
French  revolution  thc/»a«c  was  substituted  for  thelivre. 

LIXl'VIUM.   A  term  employed  by  the  old  chemists 
to  signifv  an  alkaline  ley  or  solution. 
LIZARD.   See  Lacbhta. 

LLOYD'S  LIST.  A  well-known  periodical  publi- 
cation,  which  contains  a  full  account  of  shipping  intelli- 
gence. It  derives  its  name  from  Lloyd's  coffee-house, 
so  long  re  lebrated  as  the  resort  of  all  classes  connected 
either  with  the  mercantile  or  shipping  interest ;  and  its 
Importance  in  supplying  full,  trustworthy,  and  early  ma- 
ritime information  cannot  be  easily  overrated.  It  has 
been  in  existence  since  1716. 

LOA'DSTONE.   The  same  with  magnet,  which  see. 

LOA'MY  SOIL,  in  the  language  of  practical  agri- 
culturists and  gardeners,  is  one  in  which  clay  prevails : 
it  is  called  heavy  or  light,  as  the  clay  may  be  more  or 
less  abundant :  and  sandy,  gravelly,  or  calcareous,  ac- 
cording as  these  earths  predominate  in  the  composition. 
In  general,  loamy  soils  are  more  fertile  than  sand  or 
chalk  ;  but  the  fertility  of  any  soil  Is  always  to  a  certain 
extent  relative  to  the  nature  of  the  subsoil,  and  to  the 
local  climate. 

LO'BATE.  (Lat.  lobus,  a  lobe.)  A  term  applied  by 
Linnaeus  to  the  feet  of  those  birds,  as  the  grebe,  which 
were  furnished  at  their  sides  with  broad-lobed  mem- 
branes. 

LO'BDY.   (Ger.laube.on  arbour.)   In  Architecture, 
a  hall  or  passage  serving  as  i 
municatinn  to  rooms. 

LOBK'LlA  INFLATA. 
of  this  plant  have 

rant  and  emetic :  it  quiets  the  action  of  the  heart,  and 
relaxes  the  muscles.  It  has  been  found  of  great  use  in 
allaying  the  paroxysms  of  spasmodic  asthma,  and  us  a 
relaxant  in  hooping-cough. 

LO'CAL  PRO'BLEM  (Lat.  locus),  in  the  ancient 
Geometry,  is  a  problem  which  admits  of  an  infinite  num- 
ber of  solutions,  or  which  can  be  solved  not  only  by  a 
single  point,  but  by  all  points  situated  In  some  line  which 
may  be  found.   See  Locus. 

LOCH.  The 
also  Loi'GR. 

LOCK,  in  Internal  Navigation,  is  a  part  of  a  canal 
Included  between  two  floodgates,  by  means  of  which  a 
vessel  Is  transferred  from  a  higher  to  a  lower  level,  or 
from  a  lower  to  a  higher.   See  Canal. 

LOCK.  (Saxon,  loc.)  An  instrument  composed  of 
springs  and  bolts,  used  to  fasten  doors,  drawers,  chests, 
Ac.  A  good  lock  is  the  masterpiece  in  smithery,  and  j 
requires  much  art  and  delicacy  in  contriving  and  varying 
the  wards,  springs,  bolts,  and  other  parts  whereof  it  is 
composed,  so  as  to  adjust  them  to  the  places  where  they 
are  serviceable  and  to  the  various  occasions  of  their  use. 
The  structure  of  locks  is  so  varied,  and  the  number  of 
sorts  so  extended,  that  we  cannot 
to  enumerate  them.  Those  placed  on  outer 
doors  are  called  Hock  locks,  those  on  chamber  doors 
spring  locks,  and  such  as  arc  hidden  in  the  thickness  of 
the  doors  to  which  they  are  applied  are  called  mortice 


LOCOMOTIVE  ENGINE. 

accidentally  extinguished ;  and  on  the  hall  being  relighted 
with  lucifers  (which  in  America  are  termed  loc*Jocot, 
probably  from  the  Lat.  loco  foci,  hutead  qf  a  fire),  the 
word  was  adopted  as  a  distinguishing  appellative,  and  la 
now  of  universal  application. 

LO'COMO'TION.  v  Lat.  loci  motlo,  ekangrqf  place.) 
Such  motion  as  is  attended  by  change  of  place  in  the 
body  which  moves,  in  contradistinction  to  motion*  which 
a  body  may  have  which  is  stationary.  Thus,  a  clock,  a 
mill,  a  lathe  moves;  but  no  change  of  place  of  the  ma- 
chine is  produced :  such  motion  is  not  locomotion.  A  steam 
engine  which,  being  fixed  in  its  position,  impels  other 
bodies  Is  a  stationary  engine ;  but  one  which  travels  with 
the  bodies  which  it  drives  is  called  a  locomotive  engine. 

LOCOMOTIVE  ENGINE.  Any  engine  whkh,  being 
employed  to  draw  loads  in  transport  overland,  travels 
with  the  load  which  it  draws. 

Since  the  improvement  and  extension  of  iron  railways, 
this  term  has  been  exclusively  applied  to  the  steam  en- 
gines, by  which  loads  are  drawn  upon  them.  Although, 
strictly  speaking,  the  steam  engine  by  which  a  ship  is 
propelled  is  a  locomotive  engine.  It  is  not  usual  to  apply 
that  term  to  it ;.  such  an  engine  is  railed  a  marine  en- 
gine. (See  Steam  Navigation.)  The  term  locomotive 
engine  must,  therefore,  as  at  present  used,  be  understood 
to  express  the  travelling  steam  engine  by  which 
are  drawn  on  railways. 

History  of  the  iMcumonvc  Engine — The  first 
application  of  the  steam  engine  as  a 
took  place  in  1804.  on  a  railroad  at  Merthyr  Tydril. 
South  Wales.   The  engine  was  constructed  by  Mi 
Trevcthick  and  Vivian,  under  a  patent  obtained  by 
two  years  previously.    This  en 


the  doors  to  which  they  are  applied  are  called  mortice 
locks.  The  padlock  is  too  well  known  to  need  descrip- 
tion. We  here  add  the  conditions  which,  to  Mr.  Nichol- 
son, appear  necessary  in  a  lock  of  the  most  perfect  kind  : 
—  1.  That  certain  parts  of  the  lock  should  be  variable  in 
position  through  a  great  number  of  combinations,  one 
only  of  which  shall  allow  the  lock  to  be  opened  or  shut 
2.  That  this  last-mentioned  combination  should  be  va- 
riable at  the  pleasure  of  the  possessor.  3.  That  It  should 
not  be  possible,  after  the  lock  is  closed  and  the  combin- 
ation disturbed,  for  any  one.  not  even  the  maker  of  the 
lock,  to  discover,  by  any  examination,  what  may  be  the 
proper  situations  oi  the  parts  required  to  open  the  lock. 
4.  That  trials  of  this  kind  shall  not  be  capable  of  in- 
juring the  works.  5.  That  it  shall  require  no  key; 
i>.  And  be  as  easily  opened  in  the  dark  as  in  the  light. 
7<  That  the  opening  and  shutting  should  be  done  by  a 
process  as  simple  as  that  of  a  common  lock.  8.  That  it 
should  open  without  a  key,  or  with  one,  at  pleasure. 
9.  That  the  keyhole  be  concealed,  defended,  or  inacces- 
sible. 10.  That  the  key  may  be  used  by  a  stranger,  with- 
out his  knowing  or  being  able  to  discover  the  adopted 
combination.  II.  That  the  key  be  capable  of  adjust- 
ment to  all  the  variations  of  the  lock,  and  yet  be  simple. 
12.  That  the  lock  should  not  be  liable  to  be  taken  off  and 
examined,  whether  the  receptacle  be  open  or  shut,  ex- 
cept by  one  who  knows  the  adopted  combination.  These 
considerations  involve  a  mechanical  problem  of  great 
difficulty  ;  but  much  towards  its  accomplishment  has 
been  effected  in  various  Inventions  that  have  been  pro- 
mulgated, and  more  especially  in  those  of  ' 

LCCOFO'COS.*  The  name  by  which  the 
mocratical  or  the  torv  party  in  America  has  been  dis- 
tinguished since  the  year  1834.  The  term  originated  in 
the  following  incident.  Some  of  that  party  having  had  a 
•ting  at  Tammany  Hall,  near  New  York,  the  lamps 


been  since  used  for  a  like  purpose. 

The  boiler  was  a  cylinder,  with  flat  circular  ends  placed 
upon  its  side.   A  large  tube  entered  it  at  one  end,  and. 
being  carried  near  the  other,  was  there  received  and 
carried  back  parallel  to  its  first  direction ;  its  course 
through  the  boiler  resembling  the  letter  U.   The  two 
mouths  or  openings  of  this  tube  were  therefore  placed 
at  the  same  end  of  the  boiler.  One  of  the  mouths  of  this 
tube  communicated  with  the  chimney,  the  base  of  which 
was  flanged  upon  it,  and  the  other  contained  the  grate 
and  furnace.    The  flame  and  heated  air  were  drawn 
through  the  curved  tube,  and  up  the  chimney.   The  en- 
gine was  worked  by  high-pressure  steam  without  con- 
densation ;  the  steam  beinit  admitted  to  the  cylinder,  and 
withdrawn  from  it,  by  the  well-known  mechanical  con- 
trivance called  a  four-way  cock.    The  cylinder  was 
placed  on  its  side ;  and  in  one  position  of  the  cock  a  com- 
munication was  opened  between  the  boiler  and  one  end 
of  the  cylinder,  while  another  communication  was  opened 
between  the  other  end  of  the  cylinder  and  a  tube  lr*vding 
to  the  chimney.    Steam  was  thus  admitted  to  act  on  one 
side  of  the  piston,  and  allowed  to  escape  from  the 
side  to  the  chimney.   When  the  piston  attained  the 
of  the  stroke,  the  position  of  the  cock  a 
the  steam  which  had  just  driven  the  piston  in  one 
tion  was  allowed  to  escape  to  the  chimney,  while 
from  the  boiler  was  admitted  on  the  other  side  of  the 
piston,  to  impel  it  in  the  contrary  direction ; 
manner  the  piston  was  continually  driven  bac 
forwards,  in  a  horizontal  direction,  and  parallel  to  the 
direction  of  the  load.  The  piston  rod  was  moved  through 
a  hole,  corresponding  with  it  in  magnitude,  in  the  cover 
of  the  cylinder,  in  which  it  was  rendered  steam-tight  by 
a  stuffing  box  properly  lubricated.  This  piston  rod  acted 
by  means  of  a  connecting  rod  on  a  crank,  which  it  kept 
in  revolution  in  the  same  manner  as  the  crank  in  a  com- 
mon double-acting  steam  engine  is  moved.   (See  StkaM 
Engine.)  On  the  axle  of  this  crank  was  placed  a  cogged 
wheel,  which,  by  means  of  ordinary  gearing,  conveyed 
motion  to  the  axle  of  the  hind  wheels  of  the  engine,  so  as 
to  keep  that  axle  in  constant  revolution.   The  wheels 
being  keyed  upon  that  axle,  so  as  not  to  be  capable,  like 
the  wheels  oi  a  common  carriage,  of  turning  upon  it, 
were  necessarily  made  to  revolve  with  it ;  and,  so  long  as 
their  pressure  upon  the  road  was  sufficient  to  prevent 
them  from  slipping,  a  progressive  motion  of  the  carriage 
was  the  necessary  consequence  of  their  revolution. 

The  early  projectors  of  locomotive  engines  were  all 
Impressed  with  a  notion  that  the  adhesion  of  the  driving 
wheels  with  the  rails  must  be  insufficient  to  enable  the 
power  applied  to  these  wheels  to  give  progressive  motion 
to  the  carriage ;  and.  without  thinking  it  necessary  to  as- 
certain by  actual  experiment,  whether  such  were  really 
the  case  or  not.  they  expended  much  Ingenuity  and 
capital  in  devising  means  of  overcoming  this  difficulty, 
which,  after  all,  turned  out  to  be  merely  imaginary.  En- 
gineers were,  in  fact,  impressed  with  a  notion  that  if 
any  power  compelled  the  wheels  to  revolve,  they  would 
merely  slip  upon  the  rails,  and  that  the  carriage  or  en- 
gine would  remain  .stationary.  To  provide  against  this, 
Messrs.  Trevethick  and  Vivian  proposed  to  make  the  ex- 
ternal rims  of  the  wheels  intended  for  common  roads 
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*>?ads  or  nails  or  bolU,  or  by  rutting  transverse  grooves 
in  them.  Seven  year*  afterward*  Mr.  Blink  en  sop,  of 
Lssds,  obtained  a  patent  for  a  method  of  surmounting 
his  imaginary  difficulty,  by  the  substitution  of  a  rack 
nil  for  the  ordinary  smooth  rail,  an 
on  the  driving  wheeli  to  work  in  the  teeth  of 
jious  contriTancj  ^ 

1  length  forced  upon  engineers  the 
i  of  the  fact,  that  the  adhesion  of  the  tires  of 
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arrangements  to  which  the  extr 
power  of  the  loc<imoti  vc  engine  of  the 
Is  represented  in  deration  in  fig.  l.| 

(I) 


tbe  wheels  with  the  rails  was  amply  sufficient  to  propel 
the  engine,  even  when  drawing  after  it  a  great  load. 

In  18H,  an  engine  was  constructed  at  Killingworth 
colhery,  near  Newcastle,  having  two  cylinders  with  a 
cylindrical  boiler,  and  working  two  pair  of  wheels  by 
cranks  placed  at  right  angles,  so  that,  when  one  was  In 
Tali  operation,  the  other  was  at  its  dead  points.  By  these 
means  the  propelling  power  was  always  In  action.  The 
crwki  were  maintained  in  this  position  by  an  endless 
chain,  which  passed  round  two  cog  wheels  placed  under 
(he  engine,  and  fixed  on  the  same  axles  on  which  the 
vheeli  were  placed.  The  wheels  In  this  case  were  fixed 
on  tbe  axles,  and  turned  with  them. 

In  an  engine  subsequently  constructed  by  Mr.  Steven- 
wo  for  the  same  railway,  the  mode  adopted  of  connecting 
the  wheels  by  an  endless  chain  and  cog  wheels  was 
»:*ndoned,  and  the  name  effect  w.i«  produced  by  con- 
netting  the  two  cranks  by  a  straight  rod.  This  method 
'!  still  used  in  the  coupled  engines  which  are  applied  to 
draw  the  trains  of  merchandise  on  the  present  railways. 

The  next  stimulus  which  the  progress  of  this  inven- 
tion received  arose  from  the  project  of  constructing  a 
railway  between  Liverpool  and  Manchester,  for  the  pur- 
poses of  general  traffic.  When  this  project  was 
taken  it  was  not  ' 


for  many  obvious 
of  one  or  other  of 


Tbe  steam  engine  maybe  applied  to  move  carriages  on 
*  railway  by  two  distinct  methods.  By  one,  the  engine 
"•»  fixed,  and  draws  a  train  of  carriages  towards  it,  by  a 
rope  extending  the  whole  length  of  the  road  on  which  the 
-mi'  Ai.rk».  By  tins  method  the  line  of  mad  i%  du  ided 
into  a  number  of  short  stages,  at  the  extremity  of  each 
of  which  an  engine  is  placed.  The  waggons  or  car- 
riages, when  drawn  by  any  engine  to  its  station,  are  de- 
tached, and  connected  with  the  extremity  of  the  ropc- 
*ork  by  the  next  stationary  engine,  and  thus  the  journey 
<i  performed  from  station  to  station  by  separate  engines. 
For  a  more  detailed  account  of  this  method  of  working  a 
railway,  see  Stationary  Enotnb.  By  the  other  me- 
thod, each  load  transported  along  the  line  Is  drawn  by 
«  engine  which  travels  with  It  as  horses  travel  with  a 
arrfage  on  a  common  road. 

To  enable  them  to  decide  which  of  these  two  methods 
of  working  the  proposed  railway  it  would  bo  most  advis- 
able to  adopt,  the  directors  of  the  Liverpool  and  Man- 
rt<Mter  line  employed  Messrs.  Stevenson  and  Locke,  and 
Mwirs.  Walker  and  Bastrtck,  experienced  engineers,  to 
♦i»h  the  different  railways  then  in  operation,  to  obtain 
tbe  results  of  the  experience  which  they  afforded  as  to 


Is  represented  in  fig.  2.  It  Is 
supported  on  four  wheels,  the  weight 
being  principally  thrown  on  the 
larger  pair  worked  by  the  engine. 
The  boiler  is  a  cylinder  f>  feet  long, 
having  the  chimney  at  one  end,  and 


these  two  methods  of  applying  steam  power  to  transport, 
and  to  report  their  opinion  on  the  relative  merits  of  the 
i*o  methods.  After  an  elaborate  Inquiry,  the  decision 
of  the  directors  was  given  In  favour  of  locomotive  power. 

eriod  to  which  we  now  advert,  railways  had 
exclusively  confined  to  tbe  transport  or 
mineral  products  from  the  mines  up  to  the  places  of  ship- 
ment, and  to  this  purpose  exclusively  hail  the  locomotive 
engine  been  applied ;  but  the  ends  to  be  attained  by  a 
railway  of  thirty  miles  in  length,  connecting  tbe  largest 
'manufacturing  town,  in  the  greatest  manufacturing  coun- 
try in  tbe  world,  with  the  greatest,  most  active,  and  most 
'  ptilent  commercial  port,  were  of  a  nature  so  much  more 
extensive  and  Important,  that  it  was  considered  that 
Bore  than  ordinary  means  should  be  resorted  to  to  ob- 
tain amoving  power  commensurate  with  the  traffic  which 
nitj?ht  be  expected  under  such  circumstances.  Prizes 
*?re  therefore  proposed  to  be  given,  under  certain  sti 
Nation j,  to  those  who  would  construct  the  most 
k«coinotive  engines  for  the  purposes  or  the  road. 

This  proposal  produced,  as  was  anticipated,  much  com- 
petition ;  and  the  spirit  of  emulation  being  roused,  a  trial 
»m  appointed,  which  took  place  on  the-  railway  In 
October,  1 829.  Engines  of  several  forms  were  produced  ; 
and  the  prize  was  awarded  to  one,  called  tho  H  <  ■■  .'.  con- 
it  ructed  by  Mr.  Robert  Stevenson,  the  son  or  Mr. George 
Stevenson,  the  engineer  of  tbe  railway.  In  the  first  trial, 
this  engine  attained  the  then  astonishing  speed  of  twenty- 
nine  miles  an  hour  ;  and  when,  unhappily,  at  the  cere- 
mooy  of  the  opening  of  the  railway,  the  accident  occurred 
»hich  deprived 
•  winded  body 
tanc*  of  about  1 
at  tbe  rate  of 


the  fire-box  B  at  the  other, 
box  is  surrounded  with  a  hollow 
casing,  which  communicates  with 
the  bottom  of  the  boiler  by  a  tube  C, 
and  with  the  top  by  a  tube  D.  The 
water  In  the  boiler,  therefore,  flows 
Into  the  casing,  and  fills  it  to  the 
same  level  as  that  which  It  has  in 
the  boiler.  When  the  engine  is 
at  work,  the  boiler  is  kept  about  half  filled  with  water, 
and,  consequently,  the  casing  round  the  furnace  Is 
completely  filled.  Steam  is  abundantly  generated  in 
this  casing,  exposed  as  It  Is  on  every  side  to  the  radiant 
heat  of  the  fire :  this  steam  rises  in  bubbles,  and  passes 
through  the  tube  D  into  the  boiler.  The  lower  part  of 
the  boiler  is  traversed  by  a  number  of  copper  tubes,  tho 
ends  of  which  appear  In  fig.  2.  The  flame  and  heated 
air  proceeding  from  tbe  burning  fuel  pass  through  these 
tubes,  and,  after  traversing  the  whole  length  of  the  boiler, 
escape  into  the  chimney,  imparting,  on  their  passage, 
heat  to  tbe  water  in  the  boiler.  The  necessary  draught 
through  the  furnace  is  maintained  by  .  causing  the  cy- 
linders to  discharge  the  waste  steam  into  a  pipe,  which  is 
presented  up  the  chimney,  and  Is  called  the  blast  pipe. 
There  are  two  cylinders  placed  outside  tbe  engine,  on 
either  side  of  it.  as  represented  in  fig.  1 . :  they  are  placed 
in  a  diagonal  position,  and  their  rods  move  in  guides  ; 
the  end  or  the  piston  rod  is  connected  with  one  of  the 


depends,  are 
>scd  to  the  ra 


country  of  Mr.  Huskisson,  his 
veyed,  by  the  same  engine,  a  dls- 


miles  in  twenty-five  minutes,  being 
-six  miles  an  hour.  This 
all 


spokes  of  the  wheels  by  a  connecting  rod,  and  the  piston, 
as  it  is  driven  by  the  steam  in  each  direction  in  the  cy- 
linder, causes  the  wheels  to  revolve. 

The  circumstances  in  this  mechanical 
which  the  rapid  production  or 
fold  :  first,  the  extensive  surf* 
beat  or  the  fire,  by  the  casing 
and  by  the  tubes,  twenty-five  in  number  and  only  three 
inches  in  diameter,  by  which  the  flame  and  heated  air  are 
conducted  through  the  boiler  from  the  fire  box  to  the 
chimney;  and,  secondly,  by  the  powerful  draught  main- 
tained in  the  furnace  by  the  current  or  steam  constantly 
discharged  up  the  chimney.  It  has  been  mainly  by 
bringing  these  principles  more  folly  into  operation,  that 
all  the  improvements  since  made  in  the  locomotive  engine 
have  been  effected. 

The  railway  was  not  not  long  in 'operation,  when  the 
arrangement  of  the  tubes  in  the  boiler  was  improved  ; 
their  number  was  increased  from  twenty-five  to  ono 
hundred  and  upwards,  and  their  diameters  diminished 
from  three  inches  to  an  inch  and  a  hair.  This  change 
alone  produced  an  increased  efficiency  of  tbe  fuel,  in  the 
proportion  of  nearly  two  to  one  ;  the  consumption  or 
coke  in  the  Rocket  having  been  very  nearly  2}  pounds 
per  ton  pier  mile,  while,  by  the  change  above  mentioned, 
the  consumption  or  fuel  In  the  new  engines  was  reduced 
to  i{  pound  per  ton  per  mile.  The  position  of  the 
cylinder  was  also  advantageously  changed.  Instead  or 
being  placed,  as  in  the  Rocket,  outside  the  boiler,  and 
exposed  to  the  cold  air,  through  which  the  engine  raseni 
with  such  a  velocity,  they  were  now  placed  in  that  part 
or  the  engine  called  the  smoke  bos,  an  enclosed 
the  base  or  the  chimney,  into  which  the  flame 
air  escaping  from  the  tubes  passed.  By  this 
the  cylinders  were  always  maintained  as  hot  as 
which  Issued  from  the  flues,  and  all  condensation  of 
by  their  exposure  prevented. 
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Is  represented  in 


wheels,  their  operation  could  not  he  effected  in  the  same 
manner  as  in  the  Rocket.  The  connecting  rods  were 
accordingly  made  to  act  on  two  crauks,  constructed  upon 
the  axle  of  the  wheels,  placed  at  right  angles  to  each 
other,  so  that  one  may  always  1m*  at  its  dead  point,  while 
the  other  was  in  full  action.  This  double-cranked  axle 
was.  from  the  weakness  consequent  upon  its  form,  liable 
at  first  to  fracture ;  but  improved  methods  of  forging 
them  subsequently  gave  them  sufficient  strength,  and 
now  the  fracture  of  a  cranked  axle  rarely  occurs. 

The  two  chief  improvements  In  the  locomotive  engine, 
which  succeeded  those  now  explained,  and  which  brought 
that  machine  to  its  present  state  of  efficiency,  consisted, 
first,  In  the  substitution  of  brass  for  copper  tubes  ;  and, 
secondly.  In  the  addition  of  another  pair  of  wheels  to 
support  the  engine.  It  was  found,  by  continued  expe- 
rience, that  the  copper  tubes,  from  some  peculiar  action 
of  the  fire  upon  them,  which  has  never  been  explained 
or  undcrstotd.  were  subject  to  rapid  decay  ;  and  in  the 
year  IK33,  aft»r  an  experience  of  about  three  years  of  the 
working  of  these  engines,  it  occurred  to  Mr.  Dixon,  then 
one  of  the  superintendents  of  the  engineering  depart- 
ment  of  the  Liverpool  and  Manchester  railway,  to  try 
the  effect  of  brass  tubes.  The  experiment  was  eminently 
successful  :  they  were  found  to  last  six  or  eight  times  as 
long  as  copper  tubes  of  the  same  dimensions.  Having 
now  brought  down  the  history  of  the  locomotive  engine 
to  the  present  time,  we  shall  give  a  description  of  one  of 
these  machines  in  its  most  improved  form. 

Description  of  the  most  improved  lAcemotivc  Engine 
in  operation  in  IR40.  —  A  longitudinal  vertical  section  of 
a  locomotive  engine  Is  represented  in  fig.  4.  ;  and  a  plan 


of  the  working  machinery,  including  the  cylinders,  pistons, 
eccentrics,  Ac,  which  are  under  the  boiler,  and  by  the 
operation  of  which  the  engine  is  driven,  is  represented  in 
fig. 6.   These  and  the  other  cuts  referred  to  in  the  pre- 


sent article  have  been  taken,  with  the  permission  of  the 
author  and  publishers,  fr<  >m  the  7th  edition  of  Dr. 
Lardner's  work  on  the  Steam  Rngine;  to  which  the 
reader  is  referred  for  a  more  detailed  account  of  the 
history,  the  structure,  and  the  operation  of  the  locomotive 
engine,  than  the  limits  of  the  present  article  will  allow 


The  boiler,  as  has  been  explained  In  tr. 
described,  is  a  cylinder  placed  upon  its  side;  the  fire  box 
consists  of  two  casings  of  metal,  one  within  the  other, 
bolted  together  by  rivets,  represented  at  A;  the  fire  ft  rate 
is  represented  at  D.  The  fire  door  is  represented  at  g, 
opening  upon  the  platform  where  the  engineer  stands. 
It  will  be  pereeivea  in  the  section  fig.  4.,  as  well  as  in 
the  plan  fig.  that  the  Are  box  Is  on  every  aide  *ur- 
rounded  by  the  water  contained  between  the  two  casing* , 
the  revel  of  the  water  in  the  boiler  being  above  tho  roof 
of  tho  fire  box.   The  tubes  by  which  the  flame,  said  the 

{troducts  of  combustion,  arc  drawn  from  the  fire  box 
nto  the  smoke  box  are  represented  at  R,  fig.  4.  The 
smoke  box  containing  the  cylinders  and  blast  pipe,  ami 
supporting  the  chimney.  Is  represented  at  F.  In  the 
engine  from  which  this  drawing  was  taken  the  boiler  ia 
a  cylinder  7|  feet  long  and  3}  feet  diameter ;  it  is  clothed 
with  a  boarding  of  wood,  represented  at  a,  and  bound 
round  by  iron  hoops  screwed  together  at  the 

d  lieing  a  slow  conductor  of  heat,  this  covering 


the 


the  boiler 


us  to  supply. 


The  external  casing  of  the  fire  box.  B  B.  is  nearly 
square  in  its  plan,  as  seen  in  fig.  5.,  being  4  feet  wide,  and 
3fect7|  inches  long:  It  is  constructed  of  wrought- iron 
plates,  and  descends  two  feet  below  the  boiler,  aa  seen  in 
fig. 4. ;  the  top  being  semi-cylindrical, ofadlametcr  greater 
than  that  of  the  boiler,  and  concentrical  with  it.  The 
inner  casing,  k  k,  fig.  5.,  is  similar  in  shape  to  the  ex- 
ternal ;  but  It  is  lower,  and  flat  at  the  roof,  as  seen  In  fig.  4 . 
The  space  between  the  two  casings  Is  from  3  to  4  inches 
in  width.  This  Internal  fire  box  is  made  of  copper  plates. 

As  the  top  of  the  fire  box  would  be  liable  to  be  de- 
stroyed by  the  action  of  the  fire  if  the  level  of  the  water 
In  the  boiler  were  suffered  to  fail  below  it,  so  as  to  leave 
it  uncovered,  a  leaden  plug  m  is  inserted  in  it,  which 
would  melt  out  before  the  copper  would  become  inju- 
riously heated,  and  the  steam  nishing  out  at  the  aper- 
ture would  cause  the  fire  to  be  extinguished.  The  tubes 
B,  which  serve  to  conduct  the  flame  through  the  boiler 
to  the  smoke  box,  are  made  of  the  best  rolled  brass, 
^Lth  of  an  inch  thick,  and  1 1  of  an  Inch  in  external  dia- 
meter ;  they  arc  124  in  number,  and  the  distance  between 
tube  and  tube  is  three  quarters  of  an  inch.  The 
number  of  these  tubes  is  at  present  seldom  less  than  90, 
and  varies  between  that  and  150.  The  tubes  act  as 
stays,  connecting  the  ends  of  the  boiler  to  strengthen 
them  ;  but  besides  these  there  are  rods  of  wrought  iron, 
represented  at  o,  fig.  4.,  which  extend  from  end  to  end 
of  the  boiler,  above  the  roof  of  the  fire  box.  The  smoke 
box  F,  containing  the  cylinders,  steam  pipe,  and  bla>t 
pipe,  is  4  feet  wide,  and  2  feet  long:  it  Is  formed  of 
wrought-iron  plates,  rivetted  in  the  same  manner  aa 
those  of  the  fire  box.  From  the  top  of  the  smoke  box, 
which,  like  the  fire  box,  is  semi-cylindrical,  rises  the 
chimney  G,  15  inches  diameter,  made  of  (-Inch  Iron  plates, 
rivetted  and  bound  round  by  hoops.  Near  the  bottom 
of  the  smoke  box  the  working  cylinders  are  placed  aide 
by  side,  in  a  horizontal  position,  with  the  slide  valves  up- 
wards, as  seen  in  fig.  5. 

At  the  top  of  the  external  fire  box,  fig.  4.,  a  circular 
aperture  is  formed  15  inches  in  diameter ;  and  upon  this 
aperture  is  placed  the  steam  dome  T,  2  feet  In  height,  and 
secured  to  the  aperture  by  nuts.  The  steam  dotne  is 
made  of  brass,  nearly  half  an  inch  thick.  A  funnel- 
shaped  tube  rf.  with  its  wide  end  upwards,  is  flanged  upon 
the  side  of  the  great  steam  pipe  S,  and  Is  carried  upwards, 
so  that  its  mouth  is  near  the  top  of  the  steam  dome  T. 
In  order  to  jwus  into  the  steam  pipe  S,  the  steam  which 
Alls  the  upper  part  of  the  boiler  A  must  ascend  the 
steam  dome  and  enter  the  funnel  d,  as  indicated  by  the 
bent  arrow  in  fig.  4.  This  arrangement  prevents,  in 
a  great  degree,  the  effect  of  priming,  by  which  word 
is  expressed  technically  the  spray  of  water  which  rises 
from  the  water  of  the  boiler,  and  is  mixed  with  the 
steam  In  the  upper  part  of  it:  as  the  steam  ascends 
the  steam  dome  this  spray  falls  lurk,  and  nothing  but 
pure  steam  enters  the  funnel  <!.  The  wider  part  of  the 
great  steam  pipe  8  If  flanged,  and  screwed  at  the  hinder 
end  to  a  corresponding  aperture  in  the  back  of  the  fire 
box,  where  the  engineer  stands  :  this  opening  la  covered 
by  a  circular  plate,  secured  by  screws,  having  a  stuffing 
box  in  its  centre,  of  the  same  kind  as  is  used  for  the 
piston  rods  of  steam  cylinders.  Through  this  stuffing 
box  the  spindle  or  rod  a'  of  the  regulator  passes  ;  and  t  o 
its  end  is  attached  a  winch  A,  by  which  the  spindle /i'  is 
capable  of  being  turned.  Tothe  other  end  of  this  spindle,  at 
f,  Is  attached  a  plate,  which  moves  upon  apertures  formed 
In  the  cover  of  the  end  of  the  great  steam  pipe  S  ;  so  th.u, 
by  turning  the  winch  A  more  or  less,  this  plate  e  may  be 
removed  more  or  less  from  over  the  openings  ;  and  thus 
the  steam  may  be  allowed  to  enter  the  steam  pipe  S  from 
the  steam  dome  T  in  greater  or  less  quantity,  or  may  tH» 
shut  off  altogether.  The  steam  pipe  S,  being  enclosed 
within  the  boiler,  is  maintained  at  the  same  temperature 
in  the  buUer  ;  and  therefore  the  steam,  in 
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passing  through  it,  if  not  liable  to  condensation.  The 
•tram  pip*-*,  passing  through  the  tube  plate  at  the  front  of 
the  bo  tier,  is  turned  down  at  right  angles  in  the  smoke 
box,  where,  dividing  into  two  branches,  one  is  conducted 
to  each  of  the  valve  boxes  of  the  cylinders.   The  lower 
ends  of  these  branches  arc  flanged  to  the  valve  boxes 
at  the  ends  of  the  cylinders  nearest  to  the  boiler  :  by  these 
pipes  the  steam  is  conducted  into  the  valve  boxes,  or 
uram  chests,  from  which  it  is  admitted  by  slide  valves  to 
the  cylinders  to  work  the  pistons.    On  the 
of  the  cylinder*  are  the  steam  chests  U, 
with  the  passage;  m,  rig.  .V.  leading  to  the  top  of  the 
cylinder,  is  leading  to  the  bottom,  and  o  leading  through 
the  side  pipe  1**  to  the  blast  pipe.    These  openings  are 
governed  by  a  slide,  so  that,  when  steam  Is  admitted 
through  m,  the  communication  shall  be  opened  between 
a  and  0.    Thus,  when  steam  is  admitted  to  the  top  of  the 
cylinder,  the  steam  from  the  bottom  will  flow  from  n, 
through  o,  into  the  blast  pipe.   When  the  piston  reaches 
the  bottom  of  the  cylinder,  then  the  slide  opens  a  com- 
munication between  11  and  the  steam  pipe,  and  between 
>a  and  o.    Thus  steam  will  be  admitted  to  the  bottom  of 
the  cylinder,  while  the  steam  from  the- top  will  escape 
(ram  m,  through  o,  to  the  blast  pipe.    In  this  way,  by  the 
alternate  shifting  of  the  slide,  steam  is  admitted  alter- 
nately to  each  end  of  the  cylinder,  and  allowed  to  escape 
from  the  other  end,  and  the  alternate  motion  of  the 
piston  and  the  cylinder  la  thereby  maintained.  The 
pistons  used  in  locomotive  engines  are  of  the  kind  called 
m^ullic  pistons,  and,  from  their  horixontal  position,  they 
iutc  a  tendency  to  wear  unequallv  in  the  cylinders,  their 
»nght  pressing  them  on  one  sido  only  ;  but,  from  their 
i.l  magnitude,  this  effect  is  found  to  be  imperceptible 
id  practice.   The  cross  pipe  P',  which  communicates  with 
vhe  eduction  passage  0,  In  each  of  the  valve  boxes,  has  an 
opening  in  the  centre  presented  upwards,  as  seen  in 
U  h.    To  this  opening  Is  flanged  the  base  of  the  blast 
f'tcep,  fig.  4.,  which  rises  in  a  direction  slightly  curved, 
u»d  has  its  mouth  presented  upwards  in  the  centre  of 
the  chimney  G.    The  steam  which  is  discharged  at  each 
wrote  of  toe  pistons  from  the  cylinders  passes  through 
this  pipe,  and  escapes  up  the  chimney  by  puffs.  When 
*o  engine  is  moving  slowly,  these  puns  are  distinctly 
nidible,  resembling  the  coughing  of  a  horse;  but  when 
*t  full  speed,  they  succeed  each  other  so  rapidly  that 
the  ear  can  scarcely  distinguish  their  intervals.    It  is 
'hii  stream  of  waste  steam,  continually  rushing  up  the 
himney,  that  maintains  the  necessary  draught  in  the 
S  repUce  ;  the  upper  current  thus  produced  In  the  funnel 
uuses  a  corresponding  current  into  the  smoke  box  F, 
through  the  tubes  K  ;  and  there  is  this  excellence  in  the 
urwgement.  that  the  force  of  the  draught  In  the  chimney 
^"in?  proportional  to  the  quantity  of  steam  produced, 
■t  must  be  therefore  proportional  to  the  quantity  of  fuel 
tf-ossary  to  be  consumed. 
The  force  of  the  steam  thus  impressed  upon  the  pistons 
'«  communicated  by  the  piston  rods  Y,  flg.  4..  the  cross 
h*»ds  of  which  move  in  guides  to  the  connecting  rods  U, 
*b*h  are  attached  to  the  crank  pins  of  the  working  axle 

re  driven  backward* 


J :  «o  that,  as  the 
forwards  in  the 
'rrolve.  This 


iston  rods  are  driven  backwards  and 
.  the  working  axle  is  made  to 
with  the  two  cranks  formed  upon 
in  flg.  6.,  where  the  two 
be  understood  to  be  in  a  po- 
at  an  angle  of  45°  with  the  plane  of 
figure,  and  therefore  at  an  angle  of 
with  each  other.    As  this  axle  is  the 
instrument  by  which  the  Impelling  force  is 
conveyed  to  the  load,  and  as  it  has  to  sun- 
port  a  great  portion  of  the  weight  of  the 
engine,  it  is  constructed  with  great  strength 
and  precision.    Its  length  is  <<4  feet, and  its 
diameter  ft  inches.    At  the  centre  part  A  it 
is  cylindrical,  and  Is  Increased  to  f>4  inches 
at  C,  where  the  cranks  are  formed.  The 
sides  D  of  the  cranks  are  4  inches  thick; 
and  the  crank  pins  B,  which  are  truly  cy- 
lindrical, are  ft  inches  in  diameter  and  3 
inches  in  length.   Upon  the  parts  F,  w  hich 
are 7|  inches  long,  the  great  driving  w  heels 
D,  flg.  4.,  are  firmly  fastened,  so  a*  to  be 
prevented  from  turning  or  shaking  upon 
the  axle.    Brasses  are  fixed  on  the  outside 
frame  of  the  engine,  which  rest  upon  these 
projections  G  of  the  axle ;  and  upon  these 
brasses  the  weight  of  the  engine  is  sup- 
ported. 

'Ti  and  accuracy  of  construc- 
tor these  axles  render  them 
:  they  cost  about  ftu/.  each.  The) 
are  Kiuum  broken,  but  sometimes  bent 
«*n  the  engine  escapes  from  the  rails. 
'«  method  by  which  the  slides  arc  made  to  govern 
Mi  a  U*ton  *nd  escape  of  the  steam  to  and  from  the 
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U  nearly  the  same  as  in  the  steam  engine  used 
we  general  — 
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eral  purposes  of  manufacture ;  and  for  a  general 
.  the  method  see  Stkam  Emuini.  Mcan- 

€75 


while  it  may  be  here  briefly  stated,  that  this  Is  effected  by 
two  circular  plates  called  eccentrics,  fixed  at  K  E,  fig.  .V, 
on  the  great  working  axle.  These  eccentrics  are  cir- 
cular plates  or  rings,  formed  upon  or  attached  to  the  axle 
so  as  to  revolve  In  their  own  plane,  forming,  in  effect,  a 
part  of  the  axle  itself;  but  they  are  so  placed  that  their 
do  not  coincide  with  the  centre  of  the  axle,  and, 


consequently,  as  they  revolve  with  the  axle,  their 
are  alternately  thrown  backwards  and  forward*,  as  they 
pass  on  the  one  side  or  the  other  of  the  axle.  These  cir- 
cular plates  are  surrounded  by  rings,  within  which  they 
revolve,  but  which  do  not  revolve  with  them.  These 
rings  are  alternately  thrown  backwards  and  forwards  by 
the  play  of  the  eccentrics  ;  and  to  these  rings  are  attached 
rods  e  r,  which  communicate  motion  to  the  arms  which 
drive  the  rods  of  the  slides.  Thus  the  alternate  motions 
of  the  eccentrics  backwards  and  forwards  proceed  from 
the  working  axle,  produce  a  corresponding  backward  and 
forward  motion  in  the  slides,  and  thereby  govern  the 
admission  and  escape  of  the  steam  to  and  from  the  cvlln- 
tiers.  When  it  is  required  to  reverse  the  motion  of  the 
engine,  or  to  make  it  move  backwards,  the  motion  of  the 
slides,  and  therefore  the  positions  of  the  eccentrics  on 
the  working  axle,  must  be  the  contrary  of  that  necessary 
to  produce  a  progressive  motion.  Sometimes  this  is 
effected  by  shifting  the  position  of  the  eccentrics  on  the 
working  axle ;  but  more  commonly  it  Is  effected  by  a  se- 
cond pair  of  eccentrics,  represented  at  F  F,  flg.  ft.,  placed 
on  the  axle  in  a  |>osition  contrary  to  the  others.  When 
the  engine  is  driven  backwards,  the  eccentrics  F.  E  are 
thrown  out  of  gear,  and  the  eccentrics  F  F  are  brought 
into  action. 

As  all  the  moving  parts  of  the  engine  require  to  be 
constantly  lubricated  with  oil,  to  diminish  the  friction 
and  keep  them  cool,  oil  cups  for  this  purpose  are  fixed 
upon  them.    In  some  engines  these  oil  cups  are  attached 


separately  to  all  the  moving  parts ;  In  others  chey  are 
placed  near  each  other  in  a  row  on  the  side  of  the  boiler, 
and  communicate  by  small  tubes  with  the  several  parts 
to  be  lubricated. 

The  tender  is  a  carriage  attached  behind  the  engine, 
and  close  to  it,  carrying  coke  for  the  supply  of  the  furnace, 
and  a  tank  containing  water  for  the  boiler.  The  feed  for 
the  boiler  is  conducted  through  a  curved  pipe  proceeding 
from  the  tank,  and  carried  first  downwards,  and  after- 
wards in  a  horizontal  direction,  as  represented  at  K, 
flg.  4.,  under  the  boiler.  It  communicates  with  a  for- 
cing pump,  which  is  worked  by  an  arm  driven  by  the  cross 
head  of  the  steam  piston.  By  this  pump  water  is  con- 
stantly forced  into  the  boiler,  so  long  as  the  pump  Is  kept 
in  communication  with  the  tank ;  but  this  communication 
may  be  opened  and  cut  off  by  •  cock  /,  governed  by  the 
engineer.  As  the  feed  of  the  boiler  by  the  introduction 
of  cold  water  checks  the  activity  of  the  evaporation,  it  is 
the  custom  not  to  feed  the  boiler  regularly  and  con- 
stantly, but  to  throw  on  the  feed  when  the  work  on  the 
engine  is  light  and  the  consumption  of  steam  small,  and 
to  shut  it  off  when  much  steam  is  required.  The  cir- 
cumstances of  a  railway  naturally  suggest  this.  When 
the  engine  Is  ascending  an  incline  all  the  steam  which 
the  boiler  is  capable  of  producing  is  required,  and  there- 
fore the  activity  of  the  boiler  is  stimulated  by  shutting 
off  the  feed ;  but  in  descending  an  incline  less  power  Is 
required,  and  the  feed  is  put  on. 

Until  within  the  last  few  years,  locomotive  engines  were 
supported  on  only  four  wheels.  It  is  now,  however,  the 
general  practice  to  place  them  on  six,  the  drivlngw  heels 
being  In  the  middle,  as  represented  In  flg.  4.  To  give 
greater  security  to  the  position  of  the  engine  between  the 
rails,  it  Is  usual  to  construct  flanges  on  the  tires  of  all  the 
six  wheels.  Mr.  Stevenson,  however,  has  been  in  the 
practice  of  constructing  the  driving  wheels  without 
flanges,  and  with  tires  truly  cylindrical,  depending  on 
the  flanges  of  the  two  pairs  of  smaller  wheels  to  maintain 
the  engine  between  the  rails.  The  wheels  of  the  engine 
represented  in  tig.  4.  are  constructed  In  this  manner. 
The  driving  wheels  D  are  fixed  on  the  cranked  axle  C, 
and  are  constructed  with  cylindrical  tires  without  flanges. 
Thev  are  5  feet  in  diameter".  The  w  heels  L  are  3  feet  *i  in . 
in  diameter,  and  have  conical  tires  with  flanges.  Th.  v 
are  placed  Immediately  behind  the  smoke  box.  The 
wheels  M  are  precisely  similar  to  L,  and  arc  placed  im- 
mediately behind  the  fire  box. 

When  an  engine  is  required  for  the  transport  of  very 
heavy  loads,  such  as  those  of  merchandise,  the  adhesion 
of  one  pair  of  working  w  heels  is  insufficient ;  and,  in  such 
cases,  one  of  the  two  pairs  of  wheels  L  or  M  is  made  of 
the  same  diameter  as  the  driving  wheels,  and  a  bar  is 
points  on  the  outside  of  the  wheels,  at  equal 
connecting  them  in  such  a 
to  make  one  pair  of  wheels 
srt  the  same  motion  to  the 
ce  of  the  steam  is  made 
to  drive  both  pairs  of  wheels,  and  consequently  a  pro- 
portionally increased  adhesion  is  obtained. 

The  speed  which  an  engine  is  capable  of  imparting 
depends  on  the  rate  at  which  the  pistons  are  capable  of 
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living  moved  in  the  cylinder*.  By  every  motion  of  each 
piston  backward*  and  forwards  one  revolution  of  the 
driving  wheel  is  produced  ;  and  by  each  revolution  of 
the  driving  wheels,  supposing  them  not  to  slip  upon  the 
rails,  the  load  Is  driven  through  a  distance  equal  to  their 
circumference.  As  the  two  cylinders  work,  together,  it 
follows  that  a  quantity  of  steam  sufficient  to  All  four 
cylinders  must  be  supplied  by  the  boiler  to  the  engine,  to 
the  train  through  a  distance  equal  to  the  clrcum- 
of  the  driving  wheels  ;  and  in  accomplishing  this 


each  piston  mutt  movo.  twice  from  end  to  end  of  the 
cylinder,  each  cylinder  must  be  twice  filled  with  steam 
from  the  boiler,  and  that  steam  must  be  twice  discharged 
from  the  blast  pipe  into  the  chimney.  If  the  driving 
wheels  be  5  feet  in  diameter,  their  circumference  will  be 
15  feet  7  inches.  To  drive  a  train  with  a  velocity  of  30 
miles  an  hour,  it  is  necessary  that  the  engine  be  pro- 
pelled through  45  feet  per  second ;  and  to  accomplish  this 
with  5  feet  wheels  they  must  make  nearly  three  revolutions 
per  second  ;  and  as  each  revolution  requires  two  motions  of 
the  piston  in  the  cylinder,  it  follows  that  each  piston  must 
move  three  times  forwards  and  three  times  backwards  in 
the  cylinder  in  a  second  ;  that  steam  must  be  admitted  six 
times  per  second  to  each  cylinder,  and  discharged  twelve 
times  per  second  through  the  blast  pipe :  the  motion  of 
the  slides  and  other  reciprocating  parts  of  the  machinery 
must  consequently  correspond. 

This  rapid  reciprocating  motion  being  injurious  to  the 
machinery,  attempts  have  been  made  to  diminish  it  by 
the  adoption  of  larger  working  wheels,  and  the  driving 
wheels  on  several  of  the  great  lines  have  been  accord- 
ingly iucreased  to  5|  and  6  feet  in  diameter.  Such  en- 
gines have  not  been  yet  sufficiently  long  in  use  to  afford 
a  practical  estimate  of  the  effects  of  this  change.  Ex- 
of  a  much  bolder  kind  have  been  tried  on  the 
•tern  Railway,  where  driving  wheels  of  10  feet 
in  diameter  have  been  worked.  From  a  course  of  ex- 
nade  by  Dr.  Lardner  with  those 
it  did  not  appear  that  they  bad  any  advantage 
over  those  constructed  with  smaller  and  lighter  wheels. 
Experience  appears  to  have  since  confirmed  this,  as  they 
are  now  for  the  most  part  abandoned.  The  pressure 
of  steam  in  the  boiler  is  usually  limited  by  two  safety 
valves,  — one  represented  at  N,  under  the  control  of  the 
engineer  ;  and  the  other  at  O,  which  cannot  be  approached 
by  him.  The  safety  valve  at  N  is  held  down  oy  a  lever 
r,  which  is  attached  to  a  spiral  spring,  and  which  may, 
by  an  adjusting  screw,  lie  made  to  press  on  the  valve  with 
any  required  force.  The  second  valve  O  is  pressed  by 
several  small  elliptical  springs,  placed  one  above  another 
over  the  valve,  and  held  down  by  a  screw,  which  turns  in 
a  frame  fixed  into  the  valve  seat.  By  this  screw  the 
pressure  on  the  valve  can  be  adjusted. 

In  order  to  give  notice  of  the  approach  of  the  train,  a 
steam  whistle  Z,  fig.  4.,  is  placed  immediately  above 
the  fire  box  at  the  back  of  the  engine.  This  is  an  appa- 
ratus composed  of  two  small  hemispheres  of  brass,  sepa- 
rated one  from  the  other  by  a  small  space.  Steam  is 
made  to  pass  through  a  hollow  space  formed  in  the  lower 
hemisphere,  and  escapes  from  a  very  narrow  circular 
opening  round  the  edge  of  that  hemisphere.  The  edge 
of  the  upper  hemisphere  presented  downwards  encoun- 
ters this  steam,  and  an  effect  is  produced  similar  to  the 
rganplpr 

all  ordinary  sounds,  never  falls  to  give 
proach  of  a  train. 

It  is  not  usual  to  express  the  power  of  locomotives,  in 
the  same  manner  as  that  of  other  engines,  by  the  term 
/torse  power.  Indeed,  until  the  actual  amount  of  resist- 
ance encountered  by  these  machines  shall  be  more  cer- 
tainly ascertained,  it  is  impossible  that  their  efficiency  can 
be  estimated.  The  quantity  of  water  evaporated  supplies 
a  major  limit  to  the  power  exerted  ;  but  even  this  neces- 
sary element  is  not  ascertained.  Mr.  Stevenson  states 
that  an  engine  such  as  that  above  described  is  capable  of 
evaporating  only  77  cubic  feet  of  water  per  hour ;  but 
Dr.  Lardner  found  that  the  mean  evaporation  obtained 
by  a  veryaccurately  conducted  experiment  over  200  miles 
of  railway,  with  an  engine  called  the  Hecla,  similar  to  the 
above,  was  90  cubic  feet  per  hour  very  nearly. 

But  a  still  greater  evaporating  power  than  this  is  found 
among  the  large  engines  working  on  the  Great  Western 
Kailway.  In  an  experiment  made  by  Dr.  Lardner  with 
the  North  Star,  drawing  1 101  tons  gross,  at  30|  miles  an 
hour,  the  evaporation  was  200  cubic  feet  per  hour. 

On  the  evaporating  power  of  the  engines,  other  things 
t  the  same,  must  ultimately  depend  the  speed  of  rail- 
it  must  be  apparent  that  no  modification 
can  be  made  in  the  mechanism  of  the  engine,  no 
nttude  of  the  driving  wheels,  nor  any 
the  same  kind,  can  add  any  thing  to 
working  power  of  the  machine.    Mechanism  is 
ins  by  which  power  is  modified  and  conveyed  to 
the  working  points,  not  the  agent  by  which  it  is  produced 
The  teal  and  the  only  m.Ui.  .  ,,f  power  in  the  sti 
gine  it  to  be  found  in  the  phenomena  which  arc 
676 
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in  the  conversion  of  water  into  vapour  (for  an  account  of 
which  phenomena  see  Stkam)  ;  and  therefore  the  limit 
of  railway  speed  must  always  depend  on  the  rate  at  which 
the  locomotive  boiler  it  capable  of  evaporating  water. 
The  experiments  above  explained  show  the  actual  eva- 


steam  en- 


porating  powers  possessed  by  the  boilers  now  in  use.  and 
every  addition  to  such  evaporating  power  will  produce  a 
corresponding,  though  not  a  proportionate,  augmentation 
of  the  speed  of  railway  trains. 

Nothing  can  be  more  absurdly  i 
accounts  which  have  been  put  in  i  ' 
attained  on  railways.  No 
ought  to  be  placed  on  such  reports,  unlets  they  are  at- 
tested by  competent  persons  accustomed  to  that  kind  of 
inquiry,  and  who  have  been  themselves  witnesses  of 
them.  In  the  extensive  courses  of  experiments  which, 
for  several  years  back,  have  been  conducted  by  Dr. 
Lardner,  he  has  never  in  any  Instance,  even  with  an 
unloaded  engine,  exceeded  a  speed  of  45  miles  an  hour  ; 
nor  was  that  speed  ever  maintained  for  any  considerable 
distance.  With  the  best  and  most  powerful  engine*  on 
the  Great  Western  Kailway  at  their  disposal,  Mr.  Nicho- 
las Wood  and  Dr.  Lardner  were  unable  to  attain  a  spoed 
in  their  experiments  exceeding  45  miles  an  hour.  The 
Question,  however,  of  most  interest  to  the  public  U,  not 
the  speed  which  can  be  obtained  in  experiments  for 
short  distances  with  engines  put  into  racing  order,  but 
the  average  speed  which  can  be  maintained  in  the  ge- 
neral working  of  a  road.  The  returns  of  the  railway 
companies,  so  far  as  they  have  been  made  public,  do  not 
supply  the  means  of  determining  thia  ;  but  it  is  known 
that  the  first  class  trains  between  London  and  Bir- 
mingham,  a  distance  of  112  miles,  cannot  make  the 
journey,  under  ordinary  circumstances,  in  less  than  h\ 
hours :  this  would  give  an  average  speed,  including  stop- 
pages, of  20  mile*  an  hour.  On  the  Grand  Junction 
line  between  Liverpool  and  Birmingham  the  journey, 
including  stoppages,  is  usually  made  in  4$  hours,  and 
the  distance  is  97  miles:  this  again  is  at  the  rate  of 
about  20  miles  an  hour.  No  other  lines  of  railway  have 
yet  been  constructed  of  sufficient  length  to  afford  a  lair 
estimate  of  average  speed  ;  and  it  may  therefore  be 
assumed  that  the  present  rate  of  railway  travelling,  for 
long  distances  with  first  class  trains,  stoppages  included, 
is  20  miles  an  hour. 

On  the  railway  between  Liverpool  and  Manchester 
the  average  speed  of  first  class  trains  is  greater.  The 
railway  it  only  80  miles  In  length ;  and  there  it  but  one 
stoppage  at  Newton,  which  it  to  arranged  aa  to  be  at- 
tended with  very  little  Inst  of  time.  The  journey  it  very 
frequently  made  in  an  hour,  and  seldom  exceeds  feO 
minutes  ;  the  average  speed  for  the  fastest  trains  on  that 
line  is  therefore  probably  not  leas  than  35  mile*  an 
hour,  including  stoppages.  (For  further  details  respect- 
ing the  locomotive  engine,  see  Lardner  on  Ike  Steam 
Engine,  7th  edit.  1840.) 

LOCOMOTIVE  POWER,  In  contradistinction  to 
stationary  power,  is  any  kind  of  moving  power  applied 
to  the  transport  of  loads  on  land  which  travels  with  the 
load  which  it  draws, 
or  carry  loads  are 
Engine. 
LO'CULICI'DAL.  In 

it  tikes  place  through  the 
erly  called  a 
with  the  valves  opposite  the  dissepiments. 
LO'CUS  (Lat.n/aar),  in  the  Geometrical  Analysis, 
is  the  line  traced  by  a  point  which  varies  its  position  ac- 
cording to  tome  determinate  law.   For  example,  let  thlt 

problem  be  proposed  :  To 
find  a  point  P  such  that  its 
distances  from  two  given 
polntt,  A  and  B,  shall  have 
a  given  ratio.  If  the  line 
joining  A  and  B  be  divided 
in  E,  so  that  A  E  is  to  F.  B  in 
the  given  ratio,  then  a  point 
it  found  which  fulfils  the 
conditions  of  the  problem. 
But  this  is  not  the  only  point 
which  hat  this  property ;  for  let  Foe  taken  in  the  pro- 
longation of  A  H.  so  that  A  F  it  to  B  F  in  the  given  ratio, 
and  on  E  F  at  a  diameter  let  a  circle  be  described  ;  then, 
if  straight  lines  be  drawn  from  A  and  B  to  any  point 
w  hatever,  P,  in  the  circumference  or  this  circle,  A  P  w  ill 
have  to  P  B  the  same  ratio  aa  A  E  to  E  B,  or  aa  A  F  to 
F  B,  that  is,  the  ratio  given.  The  circle  E  P  F  it  hence 
called  the  locut  of  the  point  P. 

When  the  locus  of  the  variable  point  ft  a  straight  line 
or  a  circle.  It  was  called  by  the  ancient  geometers  a  plane 
locus  ;  and  when  one  of  the  conk  sections,  a  solid  locus. 

The  plane  loci  formed  a  branch  of  the  ancient  analysis, 
which,  according  tothe  account  of  Pappus,  was  treated  of 
by  Apolloniut  In  two  books  which  have  been  lost.  They 
were  partly  restored  by  So  hoot  en,  a  Dutch  geometer, 
hed  in  the  17th  ccnturg,  and  by 
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gov,  whole  treatise,  De  Locis  Plant*,  published  in  1749, 
i*  t  model  of  geometrical  elegance.  '1  he  principal  pro- 
pitious may  be  found  in  Leslie's  Geometrical  Analysts. 

The  moderns  distinguish  the  loci  into  orders,  according 
to  the  dimensions  of  the  algebraic  equations  by  which 
Ux-j  are  represented.  Thus  the  equation  a  x  +  6  u  +  e 
»  oh  a  locus  of  the  first  order;  +  6y»  +  c*y  +  dx 
+/=*  o.  ■  locus  of  the  second  order,  and  so  on. 
Tbe  loci  of  all  equations  of  the  second  degree  are  conic 
swioas  or  circles.   (  See  Maclaurin's  Algebra.) 

LlTCUST.  From  the  Latin  word  signifying  a  cray- 
fish ;  but  now  the  common  name  or  a  species  of  in- 
tern, forming  a  group  or  subgenus  of  the  Gryltus 
of  Lloiueus.  They  have  coloured  elytra,  and  large 
kiagt,  disposed  when  at  rest  in  straight  fan-like  folds, as 
Li  other  Orthoptera.  and  frequently  exhibiting  bright 
Uue,  green,  or  red  colours.  The  thorax  it  capacious,  to 
»ff  ird  room  for  the  powerful  muscles  of  the  wings,  and 
It  marked  in  many  species  with  one  or  more  crests  or 
vart-like  prominences.  The  locusts  fly  by  starts,  but 
frequently  rise  to  a  considerable  height.  Certain  species, 
c*iled  "migratory  locusts,"  unite  In  Incalculable  numbers, 
u«l  emigrate,  resembling  In  their  passage  through  the 
at  i  dense  cloud  :  wherever  they  alight  all  signs  of  ve- 
ff-UUi-D  quickly  disappear,  and  cultivated  grounds  are 
Ml  a  desert.  But  the  mischief  dues  not  end  here;  for 
i  ben  dead  the  mass  of  decomposing  bodies  is  so  great 
tUt  the  air  becomes  poisoned  by  the  fetid  exhalations. 
Toe  2d  chapter  of  Joel  gives  a  powerful  description  of 
it*  devastation  committed  by  these  destructive  bisects. 
M.  Miot.  in  his  translation  of  Herodotus,  has  given  it 
i  :•  nrmi,,|,  that  the  h.  a;  *  ut  bixlii-*  ui  winded  s< r\»  ui> 

that  he  saw  in  Egypt  were 
of  this  species  of  1. 
in  various  parts  of  i 
hem  both  for  home 
They  take  away  their  elytra  and 
■trigs,  and  preserve  them  In  brine.  One  species  (Acri- 
4mm  migrator ium,  Latr.)  occasionally  commits  devas- 
tations in  the  south  of  Europe  and  Poland ;  and  stragglers 
tare  occasionally  reached  our  own  coasts.  In  the  United 
Mites  the  term  "  locust ' '  is  applied  to  a  species  of  Cicada, 
"hich  by  their  numbers  and  voracity  are  almost  as  de- 
tractive as  the  true  locusts  ol  the  old  world. 

LOCU'STA.  In  Botany.  If  that  form  of  inflorescence 
called  a  spike  consist  of  flowers  destitute  of  calyx  and 
corolla,  the  place  of  which  is  occupied  by  bractea?,  the 
ritiiis  is  flexuote  and  toothed,  ami  does  not  fall  to  the 
round  with  the  flowers,  as  happens  in  grasses,  each 
|art  of  the  inflorescence  so  arranged  is  called  a  locus ta, 
the  ttructure  of  which  is  as  follows  :  — At  the  base  are  two 
opposite  empty  brae  tea*  called  glumes,  one  of  which  is 
attached  to  the  rachis  a  little  above  the  base  of  the  other  . 
stove  the  glumes  are  several  florets  sitting  In  denticu- 
Utiuns  of  the  rachis  ;  each  of  these  consists  of  one  brac- 
tea,  sometimes  with  the  midrib  quitting  the  lamina  a 
little  below  the  apex,  and  elongated  into  a  bristle  ;  and 
•■■I  another  bractea.  facing  the  first,  with  its  back  to  the 
r.i<i.u.  bind  .,t  the  apex,  with  no  dorsal  vein,  but  with 
>  >  edges  inflexed,  and  a  rib  on  each  side  at  the  line  of 
!•  v.,  .  and.  lastly,  within  these  bractea-  are  situated 
t"o  extremely  minute  fleshy  scales,  which  are  sometimes 
c.jooate,  and  stand  at  the  base  of  the  sexual  organs. 

LODE.  A  term  used  by  miners,  generally  synony- 
nnoody  with  metallic  or  mineral  vein.  The  lodes  con- 
Ui&ing  metallic  ores  are  said  to  be  alive;  others  which 
i  ertlv  contain  lapideous  matters  are  called  dead  lodes. 

LODGE.  (Fr.  logis.)  In  Architecture,  a  small  house 
'United  In  a  park  or  domain,  subordinate  to  the  man- 
sion ;  also,  the  cottage  situated  at  the  gate  of  the  avenue 
trut  leads  to  the  mansion. 

LoDCK.     See  FXESMASOMHY. 

LODl'CULA.  In  Botany,  a  term  given  by  Palisot  de 
Ueauvols  to  the  two  minute,  colourless,  fleshy,  hypogynous 
scales  which  are  situated  beneath  the  ovary  of  grasses. 

LOESS.  A  German  geological  terra,  applied  to  a  ter- 
tory  alluvial  deposit  which  occurs  in  patches  between 
Ulogne  and  Basle.  The  term  Is  often  used  by  Euglish 
IftwAogists  in  reference  to  that  peculiar  yellow  loam  with 
rJcareous  concretions. 

LOG,  LUG-LINE.  In  sea  language,  the  log  is  a 
piece  of  wood,  in  the  form  of  a  sector  of  a  circle  (usually  a 
t)  of  five  or  six  inches  radius.  It  is  about  a 
d!  an  Inch  thick  ;  and  so  balanced,  by  means  of  a 
lead  nailed  to  the  circular  part,  as  to  swim  per- 
larlr  in  the  water,  with  about  two  thirds  im- 
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the  surface.  The  log-line  is  a 
i  >c  end  of  which  is  fastened  to  the  log.  while  the  other 
><  wound  round  a  reel  in  the  gallery  of  the  ship.  The 
kg  thus  poised  keeps  its  place  in  the  water,  while  the 
line  is  unwound  from  the  reel  as  the  ship  moves  through 
the  water ;  and  the  length  of  line  unwound  in  a  given 
time  gives  the  rate  of  the  ship's  sailing.  This  Is  calcu- 
lated by  knots  made  on  the  line  at  certain  distances, 
*hile  the  time  is  measured  by  a  sand-glass  of  a  certain 
si  miner  of  seconds.  In  order  to  avoid  calculation,  the 
aufth  between  the  knots  is  so  proportioned  to  the  time 


of  the  glass  that  the  number  of  knots  unwound  while  the 
glass  runs  down  shows  the  number  of  miles  the  ship  is 
sailing  per  hour.  Thus,  suppose  the  glass  to  be  a  half- 
minute  one,  it  will  run  down  I'iO  times  in  an  hour.  Now, 
distances  by  sea  arc  reckoned  by  nautical  miles  of  Go  to  a 
degree;  so  that  each  mile  contains  about  G100  feet,  the 
iwth  part  of  which  is  SI  feet.    If,  therefore,  the  knots 


(which  arc  nieces  of  coloured  cloth) 
log-line  at  distances  of  51  feet,  the  number  of  knots  un- 
wound from  the  reel  in  half  a  minute  is  the  number  of 
miles  the  ship  runs  in  one  hour.  If  the  glass  runs  down 
in  lest  than  half  a  minute,  the  Intervals  between  the 
knots  must  be  diminished  in  proportion.  The  first  knot 
is  placed  about  live  fathoms  from  the  log,  to  allow  the 
latter  to  get  clear  of  the  ship  before  tbe  reckoning  com- 
mences ;  and  the  part  of  the  line  between  the  lead  and 
the  first  knot  is  called  the  straff- tine. 

LO'GAN  STONES.  See  Hocking  Stonls. 
LO'GAKITHM.  {Gr.Xsyt,  in  the  sense  of  a  propor- 
tion, and  «(itfst*f,  number.)  The  logarithm  of  a  num- 
ber is  the  exponent  of  the  power  to  which  another  given 
invariable  number  must  be  raised  in  order  to  produce  the 
first  number.  Thus,  In  the  common  system  of  logarithms, 
In  which  the  invariable  number  is  10,  the  logarithm  of 
1000  is  S,  because  10  raised  to  the  third  power  is  lOOo.  In 
general,  if  <t«  =*  y,  in  which  equation  a  is  a  given  Inva- 
riable number,  then  x  is  the  logarithm  of  y.  All  absolute 
numbers,  whether  positive  or  negative,  whole  or  Pac- 
tional, may  be  produced  by  raising  an  invariable  number 
to  suitable  powers.  The  invariable  number  is  called  the 
fti 


of  logarithms :  it  may  be  any  number 
or  less  than  unity;  but,  having  been 
ist  remain  the  same  for  tbe  tormation 

CSL1 

l  is  0. 


is 

nation 
by 


&+  log.  y"  f  log.  y'"  +  Ac. :  whci 
property  of  logarithms,  namely,  t 
a  product  Is  equal  to  the  sum  of  the 


once  i 
of  all  i 

1,  and  the 

a*  =  y  we  make  x  =  1.  we  shall  have  <i>  =a,  whence,  bv 
tbe  definition,  log.  a  »  1 ;  and  if  we  make  a  mm  0,  we  shall 
have  <r°=.  1,  whence  log.  1  «=  0. 

From  the  nature  of  the  exponential  equation,  by  which 
logarithms  have  been  defined,  it  is  easy  to  discover  some 
of  the  principal  properties  and  uses  of  those  artificial 
numbers.  Suppose  that  we  have  a  series  of  numbers,  y, 
y*,  y",y'",  Ac,  to  be  multiplied  together.  Let  a  be  the 
base  of  the  system  of  logarithms  (supposed  to  be  calcu- 
lated), and  let  x,  x' ,  x" ,  t*",  Ac.  be  the  logarithms  ot  y, 
y*»  y'\y"'*  *c»  respectively.  We  have  then,  according  to 
the  definition,  the  series  or  equations 

yaai,  y'  mm  <**',  y"«=o»",  f/"=.o«/",  Ac. 

Multiplying  the  corresponding  members  of  these  < 
tlons  into  each  other,  we  get 

V  s>'  tf"  V*"  *c-  =a»  +  *'  +  *"  +  a'"  +  &c.; 
whence  log.  y  y'  y"  y'"  Mb  mm  m  +m+  4"  tf  4  *"'  +  Ac. 
—  log.  y  +  log.  yr+  lo 
we  infer  this  chief  pro| 
the  logarithm  of  < 

r 1 1 1 1 1 1 1  **  of  Its 

Again,  let  there  be  two  i 
the  one  by  the  other,  and  let  *  and . 
We  have,  as 

whence1'  «=  o*'— 

log.  y'-  log.  y  •  that  U  to  say,  the 
ttent  of  a  division  is  equal  to  the  difference  b 
logarithm  of  the  dividend  and  the  logarithm  of  the  divisor. 

These  properties  of  logarithms  are  of  very  great  im- 
portance in  facilitating  the  arithmetical  operations  of 
multiplication  and  division.  For  if  a  multiplication  is 
to  be  effected,  it  is  only  necessary  to  take  from  the  loga- 
rithmic tables  the  logarithms  of  the  factors,  and  add  them 
Into  one  sum,  which  gives  the  logarithm  of  the  required 
product ;  and  on  finding  in  the  table  the  number  corre- 
sponding to  this  new  logarithm,  the  product  itself  Is  ob  • 
tamed.  Thus  by  means  of  a  table  of  logarithms  tho 
operation  of  multiplication  Is  performed  by  simple  addi- 
tion. In  like  manner,  if  one  number  is  to  be  divided  by 
another.  It  is  only  necessary  to  subtract  the  logarithm  of 
the  divisor  from  that  of  the  dividend,  and  to  liud  iu  the 
table  the  number  corresponding  to  this  difference,  w  hich 
number  is  the  quotient  required.  Thus,  the  quotient  of  a 
division  is  obtained  by  simple  subtraction. 

Logarithms  apply  with  equal  advantage  to  the  forma- 
tion of  powers  and  extraction  of  roots.  Let  y  he  a  num- 
ber to  be  raised  to  the  power  m  (m  being  any  number, 
w  hole  or  fractional,  positive  or  negative).  As  before,  we 
have  y  —  a*  ;  and,  on  raising  both  sides  of  tbe  equation  to 
tbe  power  m,  y»>  =  a«»:  whence,  by  the  definition,  log. 


and 


that 

i  lo- 

.  y  and  f/\  to  be  divided 
x'  be  their  logarithms. 
—  «*,  and  y  «=  a*' ; 


log. 


,  the  logarithm  o 


sf  —  x  tm 


yu>Ssmx  =  tn  log.  y  ;  that  is.  the  logarithm  of  the  power 
equal  to  the  product  of  the  logarithm  of 

1 


of  a  number  Is  i  . 
the  number  by  the  expouent  of  the  power. 


If  in  the  equation  log.  y 1 


'm  m  log. y  we  make  m  = 


shall  have  log.  y*  (or  log.  vV)  -  J  log.y;  that  U  to  say, 
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the  logarithm  of  any  root  of  a  number  it  equal  to  the 
logarithm  of  the  number  divided  by  the  index  of  tin-  root. 

From  these  two  last  rctulu  it  it  obvioui  that  by  meant 
of  a  table  of  logarithm*  numbert  may  be  raited  to  any 
power  by  simple  multiplication,  and  that  the  roots  of 
number*  may  be  extracted  by  timple  division. 

The  properties  which  have  now  been  demonstrated  arc 
true  of  every  system  of  logarithm*  which  may  be  adopted  ; 
but  their  application  to  numerical  computations  supposes 
the  construction  of  a  table,  including  on  the  one  hand 
the  natural  numbers,  and  on  the  other  the  logarithms 
of  those  numbers  calculated  for  a  given  base.  The  ta- 
bles usually  employed  are  those  of  which  the  base  is  10, 
aitd  their  construction  Is  equivalent  to  the  solution  of  the 

algebraic  equation  10*  =  y.  1  U  nco,  making  y  successively 
equal  to  the  numbert  1,  2,  3,  4,  Ac,  we  have  to  resolve 
the  equations 

10"  =  l.  10*  =  2,  10*  =  3,  10*=4,Ac. 

The  labour  of  computing  the  tablet  Is  greatly  abridged 
by  the  circumstance  that  It  It  only  neces*ary  to  calculate 
the  logarithms  of  the  prime  numbers ;  for,  as  all  the  other 
numbers  may  be  obtained  by  the  multiplication  of  prfhie 
numbers  into  each  other,  their  logarithms,  according  to 
what  has  been  already  shown,  may  be  found  by  the  addi- 
tion and  subtraction  of  the  logarithm!  of  the  prime  num- 
ber*. Hence  a  table  containing  merely  the  logarithms 
of  the  prime  numbert  It  all  that  It  strictly  necessary  for 
effecting  computation*  by  logarithms. 

When  a  table  of  logarithms  has  been  calculated  for 
any  given  base,  it  I*  ea*y  to  find  by  means  of  it  any  other 
system  of  logarithms  corresponding  to  a  different  bate, 
without  having  again  recourse  to  the  solution  of  expo- 
nential equations.  Thut,  supposing  a  tyttcm  of  loga- 
rithms has  been  calculated  or  which  the  base  it  a,  or, 
which  is  the  same  thing,  that  the  value  of  x  hat  been  found 
for  every  different  value  of  y  In  the  equation  o*  =  y,  and 
that  It  it  required  to  construct  another  table  of  which 
the  ba»e  Is  b,  or  to  find  the  values  of  *  corresponding  to 
every  different  value  of  y  in  the  equation  b"  —y,  we  may 
i Taking  the  logarithms  of  both  mcm- 


of  this  last  equation  from  the  Uble  supj>o»ed  al 
ready  calculated,  of  which  the  base  is  a,  and  recollecting 
that  log.  b*  =  t>  log.  b,  we  have  *  log.  b  =  log.  y  ;  whence 

»  —  |°8*       But  because  *v  B  y,  it  followt  that  *  it  the 

logarithm  of  y  in  the  tyitem  of  which  the  base  is  b  ; 
therefore,  denoting  the  logarithms  in  this  new  system  by 
log  y 

L,  we  have  I.  y  =  ,  -..    Hence  It  appears  that,  tn 

log.  b 

order  to  find  the  logarithm  of  any  given  number  y  In  the 
new  system,  It  it  only  necessary  to  multiply  its  logarithm 
in  the  system  already  calculated  hy  the  constant  number 

,-  - — : .   This  constant  number,  by  means  of  which  we 

log.  *  ' 

past  from  the  one  table  to  the  other,  it  called  the  modulus 
of  the  new  table  with  reference  to  the  old. 

In  the  common  system  of  logarithms  of  which  the  base 
it  10,  those  numbert  only  which  are  perfect  powers  of  10 
(that  is,  100,  1000,  Ac.)  can  have  commensurable  loga- 
rithms. The  logarithms  of  all  other  numbers  are  Incom- 
mensurable, and  can  only  be  obtained  to  a  certain  degree 
of  approximation.  In  general,  the  approximation  will 
be  sufficient  if  carried  to  the  seventh  decimal  figure,  and 
accordingly  the  ordinary  tablet  contain  the  logarithms 
only  to  seven  placet  of  decimals ;  but  where  very  great 
accuracy  is  required,  at  In  tome  astronomical  calcula- 
tions, it  may  be  necessary  to  use  logarithms  exact  to  ten 
placet,   in  Vlacq't  tablet  they  are  computed  to 


a  numoer  ana  us  logarithm  in 

the  common  system  being  10*  —  y  (whercy  is  the  natural 
number  and  x  Its  logarithm),  if  we  make  successively 

*  =  0,  1,2,3,  4  ....  it, 
we  shall  have  for  the  corresponding  values  of  y 

y  as  I,  10,  100,  1000,  10000  10"  ; 

and  If  we  make 

#-0-1-2-3-4  .  .  .  ._»t, 
we  tball  have 

1  _1  I  I  1 

f      '  10*  100*  H**.'  10000  *  '  *  10n" 

From  these  series  it  is  evident  that  the  logarithms  of  all 
numbers  greater  than  unity  arc  positive,  and  that  the 
logarithms  of  all  fractions  are  negative.  It  is  alto  evi- 
dent that  the  logarithm  of  every  number  between  0  and 
10  is  a  decimal,  of  every  number  between  10  and  100  it 
1  +  a  decimal,  of  every  number  between  100  and  1000  is 
a  +  a  decimal,  and  so  on.  But  the  digits  in  any  number 
between  10  and  100  are  2,  between  MO  and  lot*)  are 3.  and 
toon  ;  therefore  the  common  logarithm  of  any  number  it 
expressed  by  the  number  of  its  digits  diminished  by  unity, 
w  »th  a  certain  decimal  fraction  added.    For  f 


number  73.714,  comprised  between  10000  and  100OOO,  or 
between  10*  ami  10*,  nat  for  its  logarithm  4,  with  a  decimal 
added.  TbU  integral  part  of  the  logarithm,  which  it 
common  to  all  numbert  beween  two  successive  powers  of 
10,  is  called  the  characteristic,  because  it  shows  tit  once 
of  how  many  digits  the  natural  number  corresponding  to 
the  logarithm  to  which  it  it  prefixed  it  composed.  If, 
then,  wo  know  the  logarithm  of  any  number,  we  have 
only  to  add  I,  2, 3,  Ac.  to  its  characteristic,  in  order  to  have 
the  logarithm  of  a  number  10  timet,  100  times,  or  10U0 
times,  etc.  as  great.   Thus  we  have 

log.  7Vm        =  4" 

log.  73«r4 

log.  73S94 

log. 

log.         -73.7*4  =  1  •8660424 

In  thit  last  example  the  negative  sign  it  placed  over  the 
characteristic,  thit  only  being  negative.    But  It  is  mc 
usual  and  convenient  to  substitute  for  the  i 

n 

log.  -73594  s  9  806H4  J4 
log.  • 073-7*4  =  ft-ttfif*424 
log.  -0U73W4  «=  7-80GX424 

Regard  must  be  had  to  thit  substitution  in  the  final  result ; 
but  no  mistake  is  likely  to  arise,  for  itt  effect  would  be  to 
carry  the  decimal  point  10  digits  to  the  right  or  loft  of  its 
true  plaee  —  an  error  which  would  at  once  be  ev  idont .  hi 
modern  tables  the  characteristic  is  properly  omitted  ;  the 
logarithm  to  which  it  would  be  prefixed  belonging,  in 
fact,  not  only  to  one  particular  number,  but  alto  to  all 
multiples  or  sub-multiples  of  that  number  by  10. 

The  method*  employed  by  the  lir»t  computer*  of  the 
logarithmic  tables  were  founded  on  the  i 
traction  of  roots,  and  involved  calculations 


the 

and  eaty.  Let  It  be  required  to  find  the  logarithm  of 
any  number  x  by  means  of  a  converging  series.  Assume 

log.  (I  +«)  =  Ar+Bi»  +  Cjr3  +  Dr*  +  ac  (1), 

In  which  A,  B,  C,  D,  Ac.  are  coefficients  to  be  deter- 
mined.   Taking  another  numbers,  we  shall  have,  in  like 

log.  (1  +  x)  ™  A  z  +  Bt'  +  Ci5  +  Dr,  +  4e  («). 

Subtracting  equation  (2)  from  (I)  we  got 

log.  (I  +  x)  -  log.  (I  +  t)«  A  (x —  x)  +B  (*•  —  »»)  + 

C  (x5  —  x*)  +  Ac.  .  . .  (3). 

But,  by  the  nature  of  logarithms,  log.  (1  +  x)  —  log.  ( l  +  i) 
=  log.  J-^-*  «  lo*-  (l  +  * •        00  developing 

thit  expression  In  the  same  manner  as  log.  (I  +  x)  in  the 
equation  (1),  we  have 

Substituting  thit  development  for  log.  (I  +  x)  —  log. 
(I  +  2),  in  the  equation  (3),  and  dividing  both  aides  by 


I 


+  B 


x  —  x 


1+x'  (l+x)» 
-  A  +  B  <x  +  x)  +  C  (x>  +  *  x  +  x») 
Now,  at  thit  equation  it  true  Indej^ndently  of  any 
f  *  and  x,  let  ut  suppose  x  ■>»,  and  ft 


Ar^-r-A  +  2Bx  +  3Cx«  +  4D*»  + 


the  quantity 


1 


by 


1  +x 

A  (I  -  x  +  **- x*  +  x«-,Ac.)  bA  +  JBi  +  SCx» 
♦  4  D  x5  +  ,  Ac.  Therefore,  by  the  theory  of  indeter- 
minate coefficients,  we  mutt  have  the  separate  equations 
A« 
on 


s  A,  -  A  =  2  B.  +  A  -  3  C,  -  A  »  4  D,  Ac.  ;  and. 
tubstitutlng  the  resulting  values  of  B,  C,  D,  &c,  in 
of  A  in  equation  (1),  we  get 


log.(l+x)-.A^-^  +  ^-^-ry-.ttc) 


The  quantity  A,  which  It  still  Indeterminate,  Is  the  mo- 
dulus ;  and  on  assigning  to  it  a  particular  value,  we 
characterise  the  system  which  we  with  to  consider. 

Let  us  suppose  A  =  1,  and  denote  the  particular  system 
of  logarithms  resulting  from  thit  supposition  by  L  ;  we 
shall  then  have 

L  (I  +  x)  -  x  -  ;  x«  +  1  x»  -  J  x«  +,  Ac. 

This  scries  in  its  present  form  is  unfit  for  the  calculation 
of  the  logarithms  of  whole  numbers,  for  when  x  is  greater 
than  unity  It  is  divergent ;  but  it  may  be  easily  trans- 
formed into  othcrt  having  the  require*!  propcrtSct.  On 
tubitituling  —  x  for  x,  it  becomet 

L(l -x)  =  -x -.x'-j^ -ii.-,  Ac- 
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And  on  substractiug  this  from  the  former  series,  we  hare, 

since  L  (I  +  a)  —  L  (I  —  *)  =  L  *). 

I  +  x  1  1 

Let  us  now  suppose  p—  =  1  +  -,  or  t  =  ^y^Tl  « 

then,  since  L  (l  +  [)  m  L  4^  -  L  (x  +  1)  -  L  .. 

by  substitution,  L(*+l)-L* 
1 


1  '  3(2  x  +  I)3  5(2 

TKis  series  (jives  the  difference  between  the  logarithms 
of  two  consecutive  numbers,  and  it  converges  with  suf- 
ficient rapidity.  Supposing  successively  a  =  1,  2,  3,  4, 
Stc,  it  gives 


LI- L1-»(J  +  £  +  |J|  +  ^  +.  *c.) 

L  4  -  L3  =  2(J  +        +  ^,  +  ^  +.  »C.) 


It  will  be  observed  that  as  the  values  of  x  Increase  the 
series  becomes  much  more  rapidly  convergent.  Suppose, 
x  a  100 ;  we  have  then 


tion,  L  10  x  log.c  =  log.  10  =  1;  therefore  log.r 
On  passing  to 


1 101  =  L  100  +  i{~  +  jT^p  +  5^  +•  &c  ) 

The  logarithm  of  100  being  supposed  known,  the  first  term 
of  this  series  will  give  the  logarithm  of  101  true  to  seven 
places  of  decimals. 

The  series  now  found  gives  the  logarithms  of  the  par- 
ticular system  of  which  the  modulus  is  1,  and  which  is 
called  the  Napierian  system,  because  It  is  that  according 
to  which  logarithms  were  first  computed  by  their  in- 
ventor. Baron  Napier.  But.  as  has  already  been  shown, 
when  the  logarithms  have  been  found  In  any  one  system, 
they  may  be  transferred  Into  those  of  any  other  system  by 
mean*  of  a  constant  factor.  In  the  common  system  the 
base  is  10,  and  the  Napierian  logarithm  of  any  uumber 
u  consequently  transformed  Into  the  common  logarithm 

of  the  same  number  oy  multiplying  by  the  modulus  — 

This  number,  which  Is  of  great  Importance  In  the  compu- 
tation of  the  logarithmic  table*,  Is  found  to  be  0434'/9448)9, 
ic,  the  Napierian  logarithm  of  10  being  2-.V>2.V<A09,  Ac.  It 
may  also  be  remarked  that  this  modulus  0-4342944*19  Is  the 
ordinary  logarithm  of  the  base  of  the  Napierian  system  . 

L  10 

for.  calling  e  this  base,  we  shall  have  e      «  10,  whence, 
logarithm  of  both  side*  of  the  equa- 
ls 
LI0 

=  04342944819.   On  passing  to  numbers  we  find  e  = 

fr7IH2«lK2*l4. 

The  Napierian  logarithms  are  sometimes  called  the 
natural  logarithms,  on  account  of  the  modulus  of  the 
system  being  unity  ;  and  more  frequently  hyperbolic  loga- 
rithms, because  they  represent  the  area  of  a  rectangular 
hyperbola' bet  wee  n  Its  asymptotes. 

Logarithms  were  Invented  by  Lord  Napier,  Baron  of 
Merchlston  In  Scotland ;  and  made  known  in  a  work  pub- 
lished by  him  In  1614,  under  the  title  De  mirifici  Logarith- 
Wihtww  Canonis  Construction*.  Henry  Briggs.  a  contem- 
porary of  Napier,  and  professor  of  geometry  In  Grcsham 
college,  constructed  another  system,  having  for  Its  base 
the  number  10.  which,  corresponding  with  our  system  of 
numeration,  is  much  more  convenient  for  the  ordinary 
purposes  of  calculation.  Briggs  calculated  the  logarithms 
to  14  places,  besides  the  Index,  of  all  numbers  between  1 
•nd  20.000,  and  between  90,000  and  ion.000,  and  published 
tbcm  In  hit  Arithmctica  Logarithmica  In  1624.  Adrian 
Vlacq,  a  native  of  Holland,  computed  the  logarithms  of 
the  numbers  from  90,000  to  90,000,  and  thus  completed 
what  had  been  begun  and  partly  accomplished  by  Briggs ; 
hut  he  reduced  the  tables  to  10  decimal  places.  Vlacq's 
Arithmctica  Logarithmica  was  published  at  Gouda  in 
1624,  and  contained  the  logarithms  of  all  numbers  from 
1  to  100,000,  calculated  to  10  decimals  ;  as  also  the  loga- 
rithms of  the  sines,  tangents,  and  secants  of  every  minute 
of  the  quadrant.  Vlacq  afterwards,  in  1633,  published 
another  most  valuable  work,  his  Trigonomclria  Arti- 
fc"?/i't  .containing  the  logarithmic  sines,  cosines,  tangents, 
and  cotangents  for  every  ten  seconds  of  the  quadrant, 
calculated  from  the  natural  sines,  &c.  of  the  Opus  Pala- 
of  Rheticus.  '  In  the  same  year  another  work  of 
the  same  kind,  the  Trigonomclria  Hritannica,  was  pub- 
lished at  Gouda,  containing  the  logarithmic  sines  and 
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tangents  for  the  100th  part  of  every  degree  of  the  qua- 
drant, together  with  a  table  of  natural  tines,  tangents,  and 
secants.    These  had  been  computed  by  Briggs. 

logarithms  being  of  constant  use  in  astronomical 
trigonometrical  calculations,  the  tables  which  have  I 
published  are  very  numerous.  The  most  complete 
those  of  Vlacq,  already  mentioned,  to  ten  decimals  ;  but 
they  are  very  scarce,  and  can  with  difficulty  be  pro- 
cured. There  is  on  edition  of  them  by  Vega,  in  1 71*7.  also 
scarce.  Gardiner's  Logarithms,  printed  in  1742.  In  4to., 
and  another  edition  of  them  at  Avignon  In  France  In 
1770,  are  to  seven  decimals.  Collet's  Logarithms,  in  8vo., 
like  Gardlner's,contaiu  the  logarithmic  sines,  Ac.  for  every 
10  seconds.  Taylor's  Logarithms,  in  4to.,  and  also  Ha- 
guay's,  have  them  to  every  second.  Hutton's  Logarithms, 
and  Babbage's  Logarithms  of  Numbers,  are  well  known. 
The  latter  was  carefully  collated,  and  is  very  accurate  and 
convenient.  Hutssc's  Sammtung  Mathcmatischcr  Tafetn 
(8vo.  Leipsig,  1840)  deserves  to  be  mentioned  as  a  very 
useful  collection.  The  above  (excepting  Vlncq's  and 
Vega's)  are  all  to  seven  decimal  figures;  but  for  many 
purposes  logarithms  to  a  leas  number  of  decimals  are 
suflfctently  accurate.  For  navigation  and  surveying,  ta- 
bles to  six  figures  are  the  most  convenient,  as  they  give 
in  general  the  trigonometrical  lines  correct  to  -m.lt  se- 
conds. The  best  tables  of  this  kind  are  Farley's  fables 
of  Six~Jlgure  Logarithms  (!2mo.  1840).  For  many  aux- 
iliary computations  in  astronomy  it  Is  sufficient  to  have 
the  logarithms  to  five  places.  '1  he  reprint  of  Lalande's 
Fipc-Jigure  Tablebythe  Useful  Knowledge  Society  (18mo. 
1 S31* )  Is  convenient,  and  may  be  relied  on  for  accuracy. 
LOGARITHMIC  or  LOGISTIC  CURVE.    In  the 

higher  Geometry,  a  < 
line  having  this 
ty,  that  its 
proportional  to  the 


ing  ordinates.  It  is 
tructed  in  the  following 
manner :  —On  the  straight 
line  A  1)  let  the  parts  A  B, 
A  C.  A  1),  Ac  be  taken 
In  arithmetical  progres- 
sion (or  such  that  A  B 
=  B  C  =  C  I)  =  Ac), 
and  from  the  several  points  A.  B,  C,  1),  Ac.  let  the  per- 
pendiculars A  L.  B  M,  C  N,  I)  O,  A  c.  be  erected,  forming 
a  geometrical  progression,  or  such  that  A  L  :  B  M  = 
DM:  C  N  a  C  N  :  I)  o  =  Ac.  ;  then  their  summits 
L,  M,  N,  O,  Ac.  will  mark  the  logarithmic  curve.  The 
curve  Is  ascending  or  descending,  according  as  it  is  con 
tlnued  from  L  upwards  towards  M,  or 
wards  m. 

The  equation  of  the  curve  is  x  =  a  log.  y 
its  principal  properties  are  easily  deduced. 


and  hence 
Taking  the 


differential  of  the  equation,  we  get  d  x  =»  a 


dy 

;  whence 

y 


*/      =  a.  Now  in  any  curve  y   ^  is  tlie  expression  of 

the  subtangent :  therefore  the  suhtangents  of  the  loga- 
rithmic at  different  points  arc  all  equal.  The  constant  a 
to  which  the  subtangents  arc  equal  is  the  modulus  of  tho 
system  of  logarithms  represented  by  the  particular  curve 
When  the  subtangent  (B  T  for  example)  is  equal  to  A  L, 
the  primary  ordinate  which  represents  unity,  the  curve 
will  exhibit  the  natural  or  Napierian  logarithms. 

From  the  equation  d  x  =  a  -~  we  have  ydx*=ady; 
but  v  d  x  «»  tho  differential  of  the  area,  therefore  the  area 
=  /  ady=ay+  const.    Making  first  y  »  D  O,  and 


then  u  =  C  N,  we  have  the  area  CNOD»«(DO 
-CN);  that  is  to  say,  the  area  contained  between  two 
ordinates  is  equal  to  the  rectangle 
and  the 


The  logarithmic  curve  was  proposed  by  Gregory  of 
St.  Vincent  soon  after  the  discovery  of  logarithms,  and 
its  leading  properties  wero  Investigated  by  Hurgens  and 
others.  Great  use  is  made  of  It  In  various  applications  of 
physical  science,  and  particularly  in  exhibiting  the  rela- 
tions of  elastic  fluids.  (See  Kciits  Tract  on  Logarithms  ; 
Enter  s  Introd  in  Anal.  Inf.,  vol.  11.  ;  Leslie's  Ucometry 
of  Curves,  See.) 

LOGARITHMIC  SPIRAL, or  LOGISTIC  SPIRAL. 
A  curve  line,  which  Is  generated  as  follows :  —  Let  the 
line  S  T  revolve  uniformly  about  a 
fixed  point  S,  while  anotherpoint  P 
advances  or  recedes  on  S  T  with  a 
velocity  always  proportional  to  Its 
distance  from  the  centre  S  ;  then  the 
point  P  will  trace  out  the  logarithmic 
spiral. 

From  this  definition  of  the  curve 
It  follows  that  radiants  S  L,  S  M, 
S  N,  Ac,  making  equal  angles  with  each  other,  are  con- 
tinued proportionals  ;  and  that  the  angles  about  the  pole 
S  arc  the  logarithms  of  the  ratios  of  the 
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radiants  :  whence  the  curve  has  Its  name.  Let  SLbI, 
n  M  =  y.  the  angle  LSM  =  j;  then  %  m  a  log.  y,  where 
a  Is  a  constant  quantity.  The  curve  is  consequently 
analogous  to  the  common  logarithmic,  the  difference  being 
that  the  abscissa  are  in  the  latter  taken  as  straight 
lines,  whereas  In  the  case  of  the  spiral  they  may  be  con- 
ceived to  be  taken  as  the  arcs  of  a  circle. 

The  logarithmic  spiral  has  many  remarkable  proper- 
tics.  One  of  them  is,  that  the  curve  Intersects  all  Its 
radiants  at  the  same  angle  ;  and  this  angle  Is  the  modulus 
of  the  system  of  logarithms  which  the  particular  spiral 
represents.  Another  of  its  properties  Is  that  iu  Involute 
and  evolute  are  the  same  curve  with  itself.  Newton 
proved  that  if  the  force  of  gravitation  had  been  Inversely 
as  the  cube  of  the  distance.  Instead  of  the  square,  the 
planets  would  have  shot  off  from  the  sun  in 
spirals.    ( Principia,  lib.  I.  prop,  ix.) 

LOGBI'ON.  (Or.Asyus,.)  In  ancient  Architecture, 
the  Greek  name  for  proscenium  (which  see).  By  the 
Humans  It  was  called  the  pulpitutn. 
LO'GIC  (Gr.  >•-,,*  r  (efesi  understood  ;  from  kiy*t, 
discourse,  or  calculation},  has  been  defined  the 
.  and  also  the  art.  of  reasoning.  It  Is  a  science,  be- 
lt investigates  those  principles  on  which  reasoning 
proceeds  :  it  has  been  termed  an  art.  as  furnishing  rules 
whereby  the  forma)  part  of  an  argument  may  be  con- 
structed. Logic  was  highly  valued,  perhaps  overvalued, 
among  ancient  philosophers.  The  Stoics,  in  particular, 
were  celebrated  for  their  application  of  its  principles  to 
their  own  favourite  metaphysical  discussions.  From  the 
abuse  of  logical  knowledge  arose  the  celebrated  fallacies 
of  the  .Sophists,  who,  according  to  the  satirical  represen- 
tations of  Athenian  writers,  were  hired  to  furnish  their 
pupils  with  the  means  of  defending  right  or  wrong  po- 
sitions with  equal  facility.  Zeno  of  Elea  is  called  the 
father  of  logic,  or  dialectics,  according  to  the  ancient  ap- 
pellation of  the  science:  but  we  are  not  well  acquainted 
with  the  discipline  which  he  taught ;  although  it  can 
hardly  have  consisted,  as  more  recent  writers  have  repre- 
sented, of  a  mere  manual  of  captious  fallacies.  But  It  Is 
to  the  master  mind  of  Aristotle  that  the  science  owes,  as 
far  as  we  are  able  to  ascertain,  not  only  its  first  exposi- 
tion, but  Its  complete  development ;  for  although  logic 
has  been  extensively  interwoven  in  later  times  with  the 
subtleties  of  metaphysics  and  of  rhetoric,  yet,  as  far  as 
the  limited  province  of  the  pure  science  exter  " 
has  been  done  besides  placing  in  a  clearer  light 
of  the  Stagyritc.  When,  in  the  middle 
logic  bee  ime  the  foundation  of  the 
(which  was  little  better  than  a  revival  under 
of  that  of  the  Athenian  sophists),  attempts 
made,  especially  one  by  the  famous  Raymond  Lul- 
lius,  to  throw  the  science  into  a  new  form,  but  without 
success.  In  consequence  of  the  various  misapplications 
and  perversions  which  the  system  hail  undergone  in  the 
hands  of  later  dialecticians,  it  fell  into  great  disrepute  in 
modern  times  ;  and  many  of  our  first  metaphysical  wri- 
ters, as  Locke,  for  example,  have  treated  it  with  very 
unmerited  contempt.  Confined  to  that  narrow  limit  to 
which  alone  its  rules  really  extend.  It  is  a  serviceable  ex- 
ercise for  the  mind,  and  affords  an  accurate  insight  into 
the  formal  part  or  machinery  of  reasoning. 

However  multifarious  the  subjects  to  which  reasoning 
may  be  applied,  and  however  complicated  Its  details  may 
become,  the  process  by  which  all  reasoning  Is  conducted 
Is  one  and  the  same.  Whoever  seeks  to  prove  that  be- 
cause one  thing  is  thus,  therefore  another  thing  Is  so, 
whether  he  be  a  philosopher  pursuing  a  recondite  truth,  or 
a  labourer  commenting  on  the  events  of  his  daily  life,  can- 
not travel  out  of  the  bounds  of  the  Aristotelian  syllogism. 
In  analysing  the  process  in  question,  we  find,  In  the  first 
place,  that  every  truth  or  apparent  truth,  arrived  at  by  rea- 
soning, technically  termed  a  conclusion,  is  deduced  from 
two  other  propositions,  technically  termed  premises, 
either  both  expressed,  or  one  expressed  and  Ihe  other 
Implied.  In  many  instances  it  is  at  once  evident  to  the 
mind  of  one  capable  of  reasoning  that  if  the  two  pre- 
mises be  true,  tho  conclusion  must  fallow.  Thus,  if  I 
wish  to  prove  the  mathematical  truth,  that  every  A  is 
equal  to  B,  I  find  a  third  quantity.  C,  which  is  equal  to 
both ;  and  my  argument  then  assumes  the  following 
shape  —  whatever  is  equal  to  C  is  equal  to  B  ;  but  every 
A  is  equal  to  C,  therefore  every  A  is  equal  to  B.  Here 
the  connection  between  the  conclusion  and  the  premises 
is  at  once  evident  and  true  ;  but  there  art!  many  cases  In 
which  there  is  an  apparent  connection  which  is  In  reality 
false:  In  other  words,  from  two  premises  a  conclusion  is 
deduced,  which,  admitting  the  truth  of  those  premises, 
docs  not  in  reality  follow  from  them.  The  following,  for 
example,  is  an  instance  of  a  conclusion  incorrectly  de- 
duced from  Its  premises,  which,  nevertheless,  might  at 
first  sight  pass  current  for  reasoning:  "  Every  rational 
agent  Is  accountable ;  brutes  are  not  rational  agents, 
therefore  brutes  are  not  accountable."  To  explain  the 
reason  why  the  first  of  these  two  arguments  is  sound,  and 
the  latter  unsound,  requires  not  the  examination  of 
truths  in  mathematics  or  in  natural  religion, 
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of  the  common  process  of  reasoning ;  and  it  Is  the  means 
of  making  such  an  analytical  investigation  which  are  af- 
forded by  logic. 

The  first  of  these  arguments  is  a  correct,  the  latter  a 
false  or  apparent,  syllogism  (see  Syllogism)  ;  and  the 
validity  of  the  first,  and  invalidity  of  the  latter,  depend 
upon  the  necessary  or  unnecessary  connection  between 
the  premises  and  the  conclusion ;  the  rules  for  ascer- 
taining which  will  be  found  compendiously  given  under 
the  head  Syllogism.  A  single  sentence  may  often  be 
found  to  contain,  elliptically  expressed,  and  compressed 
into  a  narrow  compass,  a  whole  chain  of  separate  syl- 
logisms ;  but  every  single  conclusion  has  been  arrived' at 
by  this  process,  and  by  this  only. 

The  principle  of  the  syllogism  is  contained  In  the 
famous  maxim  termed  in  the  schools  of  the  middle  ages 
the  "dictum  deomnl  et  nullo,"— vlt.  that  "  whatever  is 
(i.e.  affirmed  or  denied)  universally  of  any 

of  things,  ^^^S^^^f"  <'h  ' 
ed)  of  any  thing  comprehended  in  that 
class."  Thus,  for  example,  in  the  Instance  previously 
given  of  a  valid  argument,  if  it  can  be  predicated  of  the 
whole  class  of  things  which  are  equal  to  C  that  they  are 
also  equal  to  B ;  III  find  any  thing  equal  to  C.  1  may 
predicate  of  it  that  it  is  equal  to  B  also.  Hence  ray  se- 
cond premise,  A  is  equal  to  C,  serves  to  bring  me,  logi- 
cally, to  the  required  conclusion  —  that  A  is  equal  to  B. 
This,  therefore,  is  the  general  principle  on  which  that 
process  is  conducted  which  takes  place  in  every  syllo- 
gism. 

In  order  that  reasoning  may  be  contemplated  simply 
as  reasoning,  without  any  reference  to  the  essential  truth 
or  falsehood  of  the  propositions  contained  in  it,  which 
have  nothing  to  do  wltn  the  science  we  are  now  con- 
sidering, ana  also  with  a  view  of  furnishing  brief  and 
expressive  forms,  like  those  of  algebra,  instead  of  words 
at  length,  a  set  of  arbitrary  symbols  are  employed  in 
logic,  to  denote  the  quantity  and  quality,  as  they  are 
termed,  of  propositions.  Every  proposition  either  affirms 
or  denies  a  fact ;  every  proposition  also  predicates  (i.e. 
affirms  or  denies)  that  a  certain  attribute  belongs  either 
to  a  whole  class,  or  to  some  members  of  a  class,  of  ob- 
jects :  propositions  are  therefore,  in  quality,  either  af- 
firmative or  negative  ;  in  quantity,  universal  or  par- 
ticular. Thus  the  four  symbols  of  propositions  In  logical 
manuals  are.  A,  universal  affirmative  ;  I,  ] 
firmatlvc  ;  E,  universal  negative  ;  O. . 
And  the  form  of  a  syllogism,  according  to  the 
of  each  of  its  premises  and  ( 
by  three  of  these  letters.  Thus  the  syllogism  first  given, 
consisting  of  three  universal  affirmatives  (for  It  will  be 
found,  on  examination,  that  each  proposition  predicates  a 
certain  attribute  of  all  the  members  of  a  class),  will  be 
designated  by  A  A  A  ;  a  syllogism  termed  In  logical  lan- 
guage barbara.   See  Syllogism. 

It  is  also  found,  on  farther  analysis,  that  a  syllogism 
embraces  three  separate  objects  or  notions,  two  of  which 
are  compared  with  the  third,  and,  in  consequence  of  that 
comparison,  pronounced  to  agree  or  disagree  with  each 
other.  Thus,  In  the  syllogism  "  No  dishonest  man  Is  a 
good  citizen  :  Caius  is  a  dishonest  man  ;  therefore  CaJus 
is  not  a  good  cititen."  The  individual  object,  "  Caius," 
and  the  class  of  objects,  "  good  cititen*,"  being  compared 
with  a  third  class,  "  dishonest  men,"  are  found,  the  one 
to  agree,  the  other  to  disagree,  with  that  class ;  and 
hence  it  Inevitably  follows  that  they  disagree  with  each 
other,  —  i.e.  the  conclusion  of  the  syllogism  Is  negative. 
These  three  objects  or  terms,  as  they  are  called  in  logic, 
occur  In  every  syllogism.  The  predicate  of  the  con- 
clusion,— i.e.  that  term  which,  in  the  conclusion.  Is  pre- 
dicated of  the  other,  in  this  Instance  "  good  cititen"—  is 
called  the  major  term  ;  the  subject  of  the  conclusion— i.  r. 
that  term  of  which  the  other  is  i 
;  and  the  term  witl 

,h. 

term. 

But  every  word,  or  combination  of  words,  is  not  ca- 
pable of  constituting  a  term  —  i.  e.  something  which  may 
be  predicated  of  another  thing,  or  of  which  another  thing 
may  be  predicated.  In  the  first  place,  adverbs,  prepo- 
sitions, nouns  In  any  inflection  from  the  nominative  case, 
Ac,  can  only  form  parts  of  a  term  ;  in  logical  phrase, 
they  are  syncategoreraatic :  adjectives,  also,  have  always, 
Impliedly,  a  nominative  subjoined,  when  employed  as 
terms.  Verbs  are  mixed  words,  being  resolvable  Into  a 
term  employed  as  a  predicate,  united  to  the  copuia  or 
auxiliary  verb  (is  or  is  not).  Thus,  nouns  in  the  no- 
minative case  alone  are  simple  terms  or  categoreroatics  ; 
these,  again,  are  cither  the  name  of  an  Individual  or  the 
name  of  the  class  :  the  former  (singular  terms)  may  be 


subjects,  but  cannot  be  predicates  ;  the  latter  may  be 
either.  Thus,  in  the  proposition  "  Crassus  Is  rich.'1  the 
singular  term.  "Crassus.*' is  the  subject  of  which  It  is  pre  - 

ly  applicable  to  a 


dicated  that  he  is  rich  —  i.e.  a  rich 

A  common  term,  being  a 
number  of  individuals, 
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plate  several  individual  oak  trw 
la  separate  peculiarities  of  height, 
the  notion  of  an  oak.^  Contemplat^ 

peculiarities  of  leaf,  fruit.  *c,  we  next  arrive  at  the  com- 
■  ta  notion  tree.  These  common  notions  or  term*  are 
then  the  predtcables  which  can  be  affirmed  or  denied  of 
other  objects. 

Predicates  are  divided  into  several  kinds,  although 
the  division  is.  perhaps,  strictly,  rather  appertaining  to 
metaphysical  than  logical  science.  Kvery  predicablc  is 
said,  according  to  this  division,  to  express  either  the 
kyuus.  species,  difference,  property,  or  accident,  belonging 
to  an  individual.  (See  these  heads,  and  Pkbdicablk.) 
But  it  is  to  be  remembered  that  a  prodicable  may  be  re- 
frrred  to  one  or  other  of  these  several  kinds,  according 
to  the  point  of  view  from  which  it  is  contemplated.  If  I 
say  of  Carsar  that  he  i«  a  "  man,"  I  express  his  species, 
cwuidering  him  hi  those  respects  in  which  he  diners 
frost  other  animals.  If  I  say  that  he  was  "  brave,"  I  ex- 
press a  property.  If  I  predicate  of  him  the  several  cir- 
tancea  in  which  he  absolutely  differed  from  all  other 
I  express  that  property  or  that  bundle  of  united 
jrtles  which  forms  nil  "  difference."  Every  pre- 
side, with  a  littlo  attention,  may  be  ranged  under  one 


LONGICOHNS. 


Its  co- 


in this  hakty 

an  uf  logic,  as  taught  at  Oxford  (where  alone,  we  believe, 
pure  unapplied  logic  forms  a  branch  of  study),  we  have 
•  bw-fly  made  use  of  the  Archbishop  of  Dublin  Dr. 
Whatelv's  valuable  FAementt  of  Logic. 

The  following  passage  is  cited  by  Mr.  Hallam  from 
lis*  Port  RiH/al  Logic,  as  giving  a  juster  view  of  the  value 
of  the  Aristotelian  method  than  its  admirers  are  wont  to 
entertain :  — "  Cette  partie,  que  nous  avons  maintenant  A 
trailer,  qui  comprend  let  regies  du  raisonnement,  est 
rstimee  la  plus  importante  de  la  logique,  et  e'est  presque 
luaique  qu'on  y  traite  avee  quelque  soin  ;  mats  il  y  a 
uijet  de  douter  si  elle  eat  aussi  utile  qu'on  se  l'imagine. 
L»  plupart  de* erreurs  des  hommes  vienncnt  bien  plus  de 
ft  qu'ilt  raisonnent  sur  de  faux  principes.  que  de  ce 
f  itU  raisonnent  mal  tuivant  leurs  principes.  II  arrive 
!  r,  r,),  ot  qu'on  se  luisse  tromper  par  des  raisonnemens 
qui  ne  soient  faux,  que  pareequc  la  consequence  en  est 
^  ■1  t)r<<-  :  et  ceux  qui  ne  seraient  pas  capahlesd'cn  recon- 
autre  la  faussete  par  la  seule  lutniere  de  la  raison,  ne  le 
"■raient  pas  ordinairement  d'entendre  les  regies  que 
1  oo  en  donne,  et  encore  moins  de  les  appllquer.  Nean- 
a<»int,  quand  on  ne  contidereroit  ces  regies  que  romnie 
writes  speculative*,  clles  serviraient  toujours  k  exercer 
I  «prit.,r  (Emit  de  Fewer,  part  3.)  "  To  represent 
this  portion  of  logical  science  as  the  whole,"  adds  the 
ume  writer,  "  appears  to  me  almost  like  teaching  the  scho- 
lar Euclid's  axioms,  and  calling  this  the  science  of  goo- 
artry."  (Introduction  to  the  Literature  of  Europe, 
'olili.  p.  Ml.)  All  that  can  be  said  in  answer  is,  that 
die  more  general  meaning  of  the  term  logic  Is  undefined, 
ind  that  it  is  employed  by  various  writers  and  schools  in 
tVtoost  arbitrary  manner  ;  while  this  portion,  though 
it  nay  be  but  a  small  one.  It  to  clearly  marked  out,  and 
forms  so  distinct  a  body,  that  it  hat  occupied  in  common 
iinguajre  the  character  of  the  whole  science. 

LOGCGRAPHY.  |  <  U.        .  speech  ,  I  write.) 

A  lyttem  of  taking  down  the  words  of  an  orator  without 
'  tun?  rtiimr«e  to  short-hand,  whii  h  »a<  put  in  pr,»<  tice 
dirrng  the  French  revolution.  Twelve  or  fourteen  re- 
porters were  seated  round  a  table.  Each  had  a  long  tlip 
«f  paper,  numbered.  The  writer  of  No.  I.  took  down 
the  first  three  or  four  words,  and  as  soon  at  they  were 
'poten  gave  notice  to  hit  neighbour  by  touching  hit 
elbow,  or  some  other  ttgn;  No.  2.  passed  the  sign  to  No.  3., 
to  oo,  until  the  first  line  of  each  slip  was  filled ;  No.  I . 
then  began  the  second  line:  thus  all  the  12  or  14  slips, 
■*l*n  filled,  being  arranged  parallel  to  each  other,  formed 
a  single  page.  This  mode  required  great  attention  and 
Viicknets,  and  was  not  found  to  answer  well  in  practice. 
n  was  Introduced  in  the  National  Assembly  in  October, 
the  expenses  being  paid  by  the  civil  list ;  and  con- 
tinued until  the  10th  August,  1792,  when  Loult  X  VI.  and 
»«  family,  taking  refuge  from  insurrection  in  the  as- 
»*tnbly,  occupied  the  box  of  the  logographe.  After  that 
Uaw  it  was  not  used.    (Dictionnaire  de  la  Conversation.) 

1-oeographu  is  also  used  to  denote  a  method  of  printing 
in  which  whole  words  in  type  are  used  instead  of  tingle 
letters.  This  method  was  at  one  time  introduced  into 
th»  printing  of  The  Timet  newtpaper  ;  but  after  a  short 
trial  was  abandoned  as  inconvenient. 

LO'GOGRYPH.  (Gr.  kryt,  and  >?«f«f.  a  net.)  A 
•pecies  of  riddle  proposed  for  solution,  in  order  to  ex- 
"rise  the  mind,  is  so  called.  The  word  it  used  by  Ben 
JoQton. 

LO'GWOOD.  The  wood  of  the  llivmatoxylon  cam- 
r*rkianum.  a  tree  growing  in  many  parts  of  the  West 
liflk-s  and  on  the  adjoining  continent.  It  it  employed  in 
^ring  and  calico-printing  for  the  production  of  reds, 


tract  of 

The  price  of  logwood  varies  from  V.  Kit.  to  7/.  per  ton  ; 
and  the  quantity  imported  into  Great  Britain  in  the  three 
years  ending  1»39  averaged  15,00)  tons. 

LOI'MIC.  (Gr.  Xk^x,  contagious  matter.)  Relating 
to  the  plague  or  contagious  disorders. 

LOK.  In  Northern  Mythology,  the  name  of  a  ma- 
levolent deity  ;  corresponding  to  the  Ahriman  of  the  Per- 
sians, who  is  represented  to  bo  at  war  with  both  gods  and 
men,  and  originating  all  the  evil  with  which  the  universe 
it  desolated.  In  the  F.dda  (the  great  poem  of  the  Nor- 
wegian natlont)  he  it  described  as  the  great  serpent  which 
encircles  the  earth  (supposed  to  be  emblematical  of  sin 
or  corruption),  and  as  having  given  birth  to  Hela,  or 
Death,  the  queen  of  the  infernal  regions. 

LO'LLARDS.  A  class  of  persons  in  Germany  and 
the  Netherlands  who  professed,  in  the  14th  century,  to 
undertake  spiritual  offices  in  behalf  of  the  tick  and  dead, 
and  succeeded  in  attracting  the  attention  and  love  of  the 
mass  of  the  people  when  they  were  in  a  great  measure 
alienated  from  the  secular  and  regular  clergy  by  their 
general  indifference  and  neglect.  The  origin  of  the  name 
hat  been  much  disputed  ;  but  the  inquiries  of  Moshelm 
seem  to  lead  to  the  result  that  it  it  compounded  of  the 
German  word!  lallen  (identical  with  the  laUare  of  the 
Humans  and  the  lull  of  our  own  language,  signifying 
to  ting  in  a  murmuring  strain)  and  hard,  a  common 
affix,  at  in  the  somewhat  similar  word  bee  hard.  A  Lol- 
lard, therefore,  meant  one  in  the  habit  of  singing  to  the 
praise  of  God,  or  funeral  dirges  and  the  like,  as  was  the 
custom  of  the  early  profettort  of  tblt  holy  manner  of 
life.  The  Lollardt,  however,  were  accused  — probably 
through  the  envy  and  spite  of  the  mendicant  friars  and 
others  wnose  neglected  duties  they  so  xealoutly  per- 
formed—of holding  many  heretical  opinions.  It  it  not 
impossible  that  there  might  have  been  some  degree  of 
enthusiasm  mixed  up  with  so  ardent  and  unworldly  a 
devotion  ;  ) "  it  the  charges  of  violent  reforming  viewt,  ttill 
more  those  of  practical  vice,  appear  to  rest  upon  no  au- 
thentic grounds.  In  process  of  time  the  term  was  applied 
by  the  parti xans  of  trie  church  to  the  heretics  and  schis- 
matics of  the  day  generally  ;  and  the  followers  of  Wicltffu 
in  England  are  frequently  stigmatized  under  the  name 
of  Lollards.  (See  Giesekr's  Test-book,  trantl.,  vol.  111. 
pp.«J9.  128.) 

LO'MBARD.  A  term  anciently  used  in  England  for 
a  banker  or  money-lender.  The  name  it  derived  from 
the  Italian  merchants,  the  great  usurers  or  money-lendert 
of  the  middle  agct,  principally  from  the  cities  of  Lombardy . 
who  arc  said  to  have  settled  in  London  in  the  middle  of 
the  13th  century,  and  to  have  taken  up  their  residence  In 
a  street  in  the  city  which  still  bears  their  name.  Stowe, 
in  his  Survey  of  London,  says,  "  Then  have  ye  Lombarde 
Street,  to  called  of  the  Longobardt  and  other  merchants, 
strangers  of  diverse  nations,  assembling  there  twice  every 
day.  The  meeting  of  which  merchants  there  continued 
until  the  22d  of  December,  In  the  year  1568  ;  on  the 
which  day  the  said  merchants  to  make  their  meetings  at 
the  Bursse,  a  place  then  new  builded  for  that  purpose,  in 
the  ward  of  Cornhlll,  and  was  since,  by  her  majesty 
Queen  Elizabeth,  named  the  Royal  Exchange."  (P.  202.) 

LOME'NTUM.  A  fruit  similar  to  a  legume,  ex- 
cepting that  it  is  contracted  in  the  spaces  between  each 
teed,  and  there  separates  into  distinct  pieces  ;  or  it  inde- 
hltcent,  but  divided  by  internal  spurious  dissepiments, 
whence  it  appears  at  maturity  to  consist  of  many  arti- 
culations and  di visions.  It  occurs  In  the  genera  Omi- 
thopus,  lledysarum,  *c. 

LONG.  A  musical  character  of  this  form  P .  whose 
length  in  common  time  is  equal  to  four  semibreves,  and 
consequently  eight  minims. 

LONGICOHNS,  Longicomet.  (Lat.  longus.  /<*ng  ; 
cornu.a  tons.)  The  fourth  tribe  of  Coleopterous  insect » in 
the  system  of  Latrellle  ;  so  called  on  account  of  the  length 
of  the  antenna*,  which  are  rarely  shorter  than  the  body, 
only  surpass  it  in  length.  But  this  ( 
WnottheT 
possess  in  common, 
the  three  first  jointt  o 

the  second  and  third  are  cordiform  ;  the  fourth  is  deeply 
bilobate  ;  and  there  it  a  little  nodule,  resembling  a  joint, 
at  the  bate  of  the  last.  The  liguta,  placed  on  a  short 
and  trantversal  mentum.  is  usually  membranous,  cordi- 
form, emarginate,  or  bifid  ;  but  sometimes  it  corneous, 
and  forms  the  segment  of  a  very  short  and  transverse 
circle.  The  ant  en  rue  are  either  filiform  or  setaceous  : 
they  are  sometimes  simple  in  both  sexet,  and  sometimes 
serrate,  pectinate,  or  fiabelliform  In  the  males.  The  eyet 
In  tome  species  are  rounded  and  entire,  or  but  slightly 
emarginate,  and  in  these  species  the  thorax  is  trapezoidal 
or  narrowed  anteriorly  ,  but  in  most  of  the  Longicorns  the 
eyes  are  reuiform  and  surround  the  bate  of  the  antenna*. 

At  the  larva*  of  a  very  great  proportion  of  the  Longi- 
corns live  In  the  Interior  of  trees,  or  under  their  bark, 
they  are  destitute  of  feet  or  have  but  wery  •mall 


only  one  which  the  Longicorn  beetlet 
.  fn  all  of  them  the  under  part  of 
of  the  tartl  it  furnished  with  a  brush  | 
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a  small  »harp  sound,  by  rubbing  the  pedicle  of  the 
of  their  abdomen  against  the  interior  of  the  pari et el 


LONGIPALPS. 

Their  body  tt  toft,  whitUh,  thickest  anteriorly  ;  and  the 
head  squamous,  and  provided  with  itout  mandible*. 
They  do  much  injury  to  trees,  the  largo  one*  particularly, 
perforating  them  very  deeply,  and  sometimes  drilling 
them  in  every  direction .  Some  of  them  attack  the  roots 
of  plants. 

The  abdomen  of  the  female  Longicorns  Is  terminated 
by  a  tubular  and  horny  ovipositor.   These  insects  pro 
a  uce  • 
base  of 
of  the  thorax 

LO'NGIPALPS,  Longipalpi.  (Lat.  longus,  long; 
palpus,  feeler.)  The  name  of  a  family  of  Brachelytrous 
Coleonterans,  or  short-winged  beetles,  which  have  the 
maxillary  feelers  almost  as  long  as  the  head. 

LON'GIPE'NNATRS,  iMngipenna.  (Lat.  longus, 
and  penna,  a  icing.)  A  family  of  swimming  birds,  compre- 
hending those  in  which  the  wings  reach  as  far  as  or  be- 
yond the  tail ;  as  the  tropic  bird,  albatross.  Ac.  They 
are  all  denizens  of  the  high  seas,  and  from  their  powers 
of  flight  arc  to  be  met  with  in  various  latitudes.  The 
hind  toe  i«  free  or  wanting.  The  beak  is  hooked  or 
pointed  at  the  tip. 

LONGIRO'STERS,  Longirostres.  ( Lat.  longus,  and 
rostrum,  a  beak.)  The  name  of  a  tribe  of  GralUe,  or 
wading  birds,  including  those  in  which  the  beak  is  re- 
markable for  Its  length  and  tenuity,  and  by  tho  high 
sensibility  of  its  tip  is  well  adapted  for  searching  or 
probing  in  mud  or  sand  for  worms  or  insects.  The  differ- 
ent gradations  in  the  form  of  the  bill  s«rve  to  divide  the 
Longiroster«  Into  families  and  genera. 

LONGI'SSIMUS  DOKSI.  A  muscle  of  the  back, 
which  assists  others  in  keeping  the  spinal  column  erect. 

LO'NGITUDB,  in  Astronomy,  has  two  different 
significations,  according  as  it  is  applied  to  a  celestial  or 
terrestrial  object.  The  longitude  of  a  heavenly  body  is 
the  arc  of  the  ecliptic  Intercepted  between  the  vernal 
equinox  and  a  great  circle  perpendicular  to  the  ecliptic 
passing  through  the  body.  It  is  reckoned  eastward  all 
round  the  sphere,  from  0  to  360°.  The  longitude  and 
latitude  of  a  celestial  object,  having  reference  to  the 
ecliptic,  and  not  to  the  plane  of  the  earth's  diurnal  mo- 
tion, cannot  be  directly  observed.  The  elements  ne- 
cessary for  determining  a  star's  place,  which  arc  given 
directly  by  observation,  are  its  right  ascension  and  de- 
clination, from  which  the  longitude  and  latitude  must  be 
calculated  by  the  rules  of  spherical  trigonometry.  In 
the  planetary  theory,  however,  it  is  convenient  to  refer 
the  motion  of  a  planet  to  the  plane  of  the  earth's  orbit, 
or  to  make  the  longitude  and  latitude  the  co-ordinates  of 
its  motion.  But  the  places  of  the  stars  are  always  de- 
fined, by  modem  astronomers,  by  means  of  their  right 
ascensions  and  declinations. 

The  longitude  of  a  place  on  the  earth  Is  the  arc  of  the 
eqtuttor  intercepted  between  the  meridian  of  the  place 
and  some  conventional  fixed  meridian,  which  is  regarded 
as  the  origin  from  which  the  measures  are  reckoned. 
Terrestrial  longitudes  and  latitudes  correspond  to  right 
ascensions  and  declinations  in  tho  heavens:  with  this 
distinction,  however,  that  the  right  ascensions  are  always 
reckoned  from  the  vernal  equinox,  or  point  in  which  tne 
equator  intersects  the  ecliptic  ;  whereas  the  longitudes 
are  reckoned  by  different  geographers  from  different 
points  selected  for  some  local  reason,  there  being  no- 
thing connected  with  the  earth's  diurnal  rotation  which 
can  render  one  point  of  the  equator  more  convenient 
than  another.  Right  ascensions  are  also  reckoned  in  the 
same  direction  (eastward)  round  the  complete  circum- 
ference ,  while  geographical  longitudes  arc  reckoned 
botli  eastward  and  westward,  |N0°  each  way. 

The  parallels  of  latitude  on  the  earth  are  distinctly 
marked  out  by  the  diurnal  circles  described  by  the  stars, 
and  consequently  latitude  can  always  be  determined  by 
direct  observation  of  the  heavens :  but  the  case  is  en- 
tirely different  with  respect  to  longitude  ;  for  to  ob- 
m  rvers  situated  under  the  same  parallel  of  latitude,  but 
umler  different  meridians,  the  heavens  present  exactly 
the  same  aspect,  and  there  is  nothing  whatever  to  in- 
dicate any  difference  of  locality.  Longitude,  therefore, 
cannot  be  measured  by  direct  observation  ;  it  can  only 
be  inferred  from  the  measurement  of  intervals  of  time  to 
w  hlch  it  is  proportional.  In  the  course  of  a  sidereal  day 
the  rotation  of  the  earth  brings  successively  every  dif- 
ferent meridian  under  the  same  star  ;  and,  the  rotation 
of  the  earth  being  perfectly  uniform,  it  follows  that  the 
angular  distance  ol  any  two  meridians  will  be  the  same 
part  of  360°  that  the  interval  of  time  which  elapses  be- 
tween their  coming  to  the  same  star  is  of  twenty-four 
hours.  For  example,  if  a  star  pass  the  meridian  of  a 
place  A  at  a  certain  moment,  ana  that  of  R  exactly  one 
hour  of  sidereal  time  later  ;  then  the  difference  of  lon- 
gitude between  A  and  B  is  the  twenty-fourth  part  of  W*P, 
or  I.V,  and  the  longitude  of  B  is  l*3  west  of  A.  The 
determination  of  longitudes  consequently  resolves  Itself 
into  the  measurement  of  time ;  and  as  tne  time,  or  the 
instant  of  mean  noon,  at  any  place  can  always  bo  found 
without  difficulty,  if  an  observer  at  one  place  can  by  any 
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it  Is  at  any  other 
pi  nee  at  the  same  instant,  he  has  then  determined  the 
difference  of  longitude  between  the  two  places. 

Of  the  various  methods  by  which  differences  of  lon- 
gitude may  be  determined,  the  simplest  and  most  obvious 
is  that  of  transferring  chronometers  from  one  place  to 
another.  Suppose  two  observers,  at  the  distant  stations 
A  and  B,  each  to  regulate  his  clock  according  to  the  true 
sidereal  time  of  his  station  ;  and  suppose  a  chronomct  r , 
also  regulated  to  true  sidereal  time,  to  be  compared  with 
tho  clock  at  A,  and  then  transported,  without  suffering 
any  change  of  rate,  to  B — the  difference  of  the  two  clocks 
would  thus  be  exhibited  ;  and  this  difference  it  exactly 
the  time  occupied  by  the  equinoctial  point,  or  by  any  star 
in  passing  from  the  meridian  of  A  to  that  of  B  ;  or  it  is  the 
difference  of  longitude  of  the  two  places  expressed  in  side- 
real hours,  minutes,  and  seconds.  Were  chronometers! 
perfect,  nothing  more  complete  and  convenient  could  be 
desired  ;  but  this  unfortunately  is  ev< 
being  the  case,  and  until  within  a 
recent  time  the  practical  determination  of  the  loi 
by  means  of  chronometers  could  not  be  attempted 

Another  method  of  determining  the  difference  of  lon- 
gitude between  two  places,  independently  of  astrono- 
mical observations,  is  that  by  telegraphic  signals.  This 
method,  though,  from  its  nature,  of  limited  application,  is 
susceptible  of  great  accuracy.  The  explosion  of  a  rocket, 
the  flash  of  gunpowder  in  an  open  dish,  the  extinction 
of  a  bright  light,  Ac,  are  Instantaneous  phenomrm 
which  can  be  secu  at  great  distances  and  noted  with  the 
utmost  precision.   A  signal  of  this  kind,  made  at  a  sta- 
tion visible  from  two  observatories,  must  be  teen  at  the 
same  absolute  Instant  of  time  from  both  ;  and  the  time 
marked  by  the  clock  of  each  observatory  at  this  instant 
being  noted,  tho  difference  of  their  local  times,  and  con- 
sequently the  difference  of  their  longitudes,  become* 
known.   This  method  is  chiefly  practised  in  connection 
with  geodetical  operations  for  measuring  degrees  of  lon- 
gitude on  the  earth's  surface,  and  is  perhaps  the  heft 
that  can  be  adopted  for  determining  the  difference  of 
longitude  between  two  observatories  situated  at  no  very 
great  distance  from  each  other.   By  means  of  inter- 
mediate signals,  and  observers  suitably  disposed  between 
each,  it  may  also  be  applied  to  transfer  the  time  from 
one  place  to  another,  when  the  distance  is  too  great  to 
allow  an  artificial  signal  of  any  kind  to  be  seen  from 
both.   (See  Phil.  Trans.,  1826.) 

When  the  distance  between  two  places  is  very  consi- 
derable, artificial  signals  cannot  be  employed,  and  it 
becomes  necessary  to  have  recourse  to  the  methods  fur- 
nished by  astronomy.  These  are  principally  the  follow- 
ing: — 

1.  Eclipses  of  the  Moon.  —  The  instant  of  time  at  which 
the  moon's  disk  enters  or  quits  the  earth's  shadow  is 

independent  of  the  position  of  the  observer  ;  and  there- 
fore, if  the  phenomenon  could  be  accurately  ubscri  e.i, 
would  give  the  longitudes  of  all  places  from  which  tho 
eclipse  Is  visible.  But  tho  penumbra  of  the  earth  ren- 
ders it  impossible  to  determine  the  precise  instant  at 
which  the  disk  enters  into  the  true  shadow :  the  ob- 
servation, in  fact,  is  uncertain  to  the  amount  of  a 
of  time,  which  corresponds  to  a  quarter  of  a 
gitude ;  and  therefore  this  method,  which  was 
and  employed  by  Ptolemy,  is  now  altogether 

2.  Eclipses  of  Jupiter's  Satellites.  —These  . 
also  occur  at  the  same  instant  of  absolute  time  to  all 
places  on  the  earth ;  but  they  are  not  susceptible  of  being 
observed  with  much  exactness,  for  the  same  reason 
which  renders  the  lunar  eclipses  uncertain,  namely,  the 
penumbra  of  the  planet.  1  he  uncertainty  is  least  in 
the  case  of  the  first  satellite,  on  account  of  its  quick 
motion  ;  and  as  the  eclipses  of  this  satellite  occur  much 
more  frequently  than  those  of  the  others,  the  observa- 
tions are  chiefly  confined  to  it.  The  times  of  the  eclipses 
of  the  three  first  satellites  are  given  in  the  Saulical 
Almanac;  so  that  an  observer  at  any  part  of  the  world, 
who  observes  one  of  these  eclipses,  has  only  to  compare 
his  local  time  with  that  assigned  to  the  phenomenon  in 
the  almanac  in  order  to  determine  the  distance  of  his 
meridian  from  that  of  Greenwich.  But,  on  account  of 
the  uncertainty  of  the  observation,  the  " 
by  this  method  may  be 

3.  Occulta! ions  of 
thod,  which  Is  one  of  the 
land,  though  it  can  seldom  be  practised  at  sea, 
in  observing  accurately  the  time  at  which  a  certain  fixed 
star  disappears  behind  the  disk  of  the  moon,  or  reappears 
after  having  been  occulted.    The  first  of  these  phe- 
nomena is  called  the  immersion  of  the  star,  the  second 
the  emersion.   But,  on  account  of  the  moon's  parallax, 
the  immersion  or  emersion  of  a  star  behind  her  disk  does 
not  take  place  at  the  same  absolute  instant  to  observers 
on  different  parts  of  the  earth  ;  a  calculation  is  there- 
fore necessary  to  clear  the  observation  of  parallax,  or 
to  determine  the  time  at  which  the  phenomenon  would 
have  occurred  if  it  had  been  seen  from  the  centre  of  th<! 
earth.  This  roductiou  being  made,  the  moou's  apparent 


considerably  in  error. 

ed  Stars  by  the  Moon.  —This  roe- 
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femidiameter  at  that  Instant  muit  be  calculated ;  by 
means  of  which,  alter  applying  the  proper  correction* 
for  parallax,  refraction,  &c,  the  exact  distance  of  the 
star  (ram  the  moon's  centre  at  the  moment  of  the  im- 
mrrilon  becomes  known.  Now,  suppose  the  same  oc- 
ralution  to  have  been  observed  at  another  place,  and 
the  true  distance  of  the  star  from  the  centre  of  the  moon 
computed  in  the  same  manner ;  or,  without  a  corre- 


UJ     Mic    taiuv    aaisuisivs   *    uit    w  unuut    as    vui  a  w— 

•ponding  observation,  suppose  the  time  at  the  second 
late  (Greenwich,  for  example)  to  bo  computed,  for 


s  star's  distance  from  the  moon  was  the  same  as 
first  place,  the  comparison  of  those  times 
lifference  of  the  longitudes  of  the  places. 
The  length  of  the  calculations  by  which  the  longitude 
is  deduced  is  a  disadvantage  which  attaches  to  this  me- 
thod. See  Occuitation. 

4.  Ecltpte*  of  the  Sun.  —The  longitude  is  deduced  from 
tbe  observation  of  solar  eclipses,  in  the  same  manner, 
and  by  precisely  the  same  sort  of  calculations,  as  from 
the  occuitation  of  fixed  star*.  An  eclipse  of  the  sun  is, 
in  fact,  an  occuitation  ;  but  these  phenomena  occur  so 
M-ldom  at  any  particular  place  that  they  afford  little 
assistance  in  the  determination  of  longitudes.  It  may 
be  remarked  that  the  irregularities  of  the  border  of  the 
moon's  disk  render  the  instant  of  the  commencement  or 
end  of  a  solar  eclipse,  as  also  of  the  immersion  or  emer- 
sion  of  a  fixed  star,  somewhat  uncertain.  But  this  un- 
certainty Is  corrected,  or  rather  avoided,  by  measuring 
with  a  micrometer  the  distance  between  the  two  cusps, 
which,  shortly  after  the  commencement  of  the  eclipse, 
appear  as  brilliant  points,  sharp  and  well  denned.  Know- 
lag  the  distance  of  the  cusps,  or  length  of  the  chord,  and 
abo  the  seroidiameters  of  the  two  bodies,  the  true  dis- 
tance of  their  centres  at  the  Instant  the  measure  was 
taken  can  be  calculated  without  much  difficulty.  As 


_j  of  determining  a  longi 
tude  which  can  be  practised.    See  K clips*. 

*.  Transits  of  the  Moon.  —  This  method  is  founded  on 
the  moon's  rapid  change  of  place  among  the  stars,  which 
ticcomes  very  sensible  even  in  short  intervals  of  time. 
Suppose  an  observer  at  the  station  A  to  determine  the 
lulereal  time  of  the  transit  of  the  moon's  centre  over  bis 
meridian ;  and  suppose  another  observer  at  B,  to  the 
■est  of  A,  also  to  note  the  sidereal  time  of  the  same 
transit:  if  the  moon's  right  ascension  had  In  the  interval 
undergone  no  change,  the  sidereal  times  marked  by  the 
two  observers  would  have  been  the  same  ;  but  as  tbe 
right  ascension  has  Increased,  while  the  moon  was  pass- 
ing from  the  meridian  of  A  to  that  of  B,  the  sidereal 
time  of  the  transit  at  the  latter  place  will  be  increased ; 
and,  supposing  the  change  of  right  ascension  to  be  uni- 
form, the  difference  of  the  times  of  transit  will  be  pro- 
portional to  the  difference  of  meridians.  The  chief  ob- 
jection to  this  method  is,  that  any  minute  error  In  tbe 
adjustment  of  the  transit  instrument  or  rate  of  the  clock 
u  thrown  upon  the  longitude,  on  which  it  produces  a  very 

"  S safely 


j  Stars — This  method  has  been  pro- 
I  for  tbe  sake  of  eluding  the  effect  of  minute  instru- 
1  errors,  which  render  the  method  last  described  so 
It.  A  star  is  chosen  which  culminates  (that  is, 
to  the  meridian)  at  nearly  the  same  time  with  tbe 
i,  and  which  has  very  nearly  the  same  declination ; 
**«  that  it  may  be  seen  in  the  field  of  view  without  altering 
the  portion  of  the  transit  instrument.  The  transit  of  tbe 
•tar.  as  well  as  the  transit  of  the  moon's  limb,  is  observed 
at  both  stations  (or  at  least  observed  at  the  one  station, 
and  calculated  for  tbe  other  whose  meridian  is  known), 
and  the  difference  of  sidereal  time  between  tbe  two 
transits  noted  at  each.  This  difference,  in  consequence 
°>  the  moon's  motion  in  right  ascension,  is  not  tbe  same 
-it  both  stations  :  and  its  variation  gives  the  difference  of 
the  longitude.  By  this  means  any  error  of  the  position 
1  the  transit  instrument  affects  the  star  and  the  moon 
«rth  alike :  but  It  Is  erroneous  to  suppose  that  the  me- 
thod is  independent  of  accuracy  in  the  adjustment  of  the 
t'»mit  instrument ;  for  if  the  instrument  Is  out  of  the 
Meridian,  tbe  resulting  longitude  will  be  In  error  by  the 
"mount  of  the  moon's  variation  in  right  ascension  during 
the  corresponding  interval.  This  method  is  now  much 
practised, 

»Jwf_,owr  Distances ^-Voneof  the  methods  which  have 
Jet  been  described  (excepting  that  by  chronometers)  can 
Y'  applied  to  the  very  important  problem  of  determining 
the  longitude  of  a  ship  at  sea.  In  this  case,  no  fixed  or 
Meridian  Instrument  can  be  employed  ;  and  the  observer 
tan  only  measure  the  apparent  distance  of  the  moon's 
*Tom  a  nxe^  * t,ir  or  planet  with  a  sextant,  or  some 
reflecting  instrument  which  can  be  held  in  the  hand.  For 
the  purpose  of  rendering  this  method  available  to  sea- 
men, the  distance  of  the  moon  from  certain  fixed  stars 
'J^mputed  (scveral^years  previously^  for  every  three 

ti«3 


LOPPING. 

Almanac.   The  moon's  distance  from  one  of  these  stars 

being  observed  on  board  a  ship,  and  corrected  for  re- 
fraction and  parallax,  and  the  apparent  time  at  the  place 
and  .moment  of  observation  being  determined  in  the 
usual  manner  by  the  altitude  of  the  sun  or  a  known 
star,  the  difference  between  the  apparent  time  of  tbe 
observation  and  the  apparent  time  at  Greenwich  cor- 
responding  to  the  same  distance. 


Stillt H  ill  At 

Lunar  Method. 


interpolated  from  the 
gives  the  longitude  of  the  ship.  Sec 


In  the  projection  of  maps  and  charts  It  is  necessary  to 
assume  a  point  of  the  equator  as  the  origin  of  the  lon- 
gitudes.   The  meridian  passing  through  this  point  Is 


called  the  first  meridian ;  and  as  its  selection  is  perfectly 
arbitrary,  it  has  been  placed  by  different  geographers  at 
various  parts  of  the  earth  I  a  circumstance  which  oc- 
casions some  inconvenience  tn  consulting  works  of  geo- 
graphy. Modern  geographers  usually  assume  the  me- 
ridian of  the  capital  of  their  own  country  as  the  first 
meridian.  Knglith  writers  generally  adopt  the  meridian 
of  the  Greenwich  Observatory,  for  which  the  Nautical 
Almanac  is  computed  ;  the  trench  that  of  the  Observ- 
atory of  Paris.  {Sec  Meridian.)  Ptolemy,  and  the  most 
celebrated  of  the  ancient  geographers,  placed  the  first 
meridian  at  the  Fortunate  Islands  (now  the  Canaries), 
which  they  conceived  to  be  tbe  utmost  boundary  of 
the  habitable  earth.  The  Arabian  astronomers  also 
counted  the  longitude  from  the  Fortunate  Islands ;  and 
many  of  the  modern  geographers  have  counted  from  the 
island  of  Ferro,  one  of  the  most  westerly  of  the  Cana- 
ries. The  reason  for  fixing  on  this  point  was  probab!y 
that  as  there  was  no  land  known  to  the  west  of  the 
first  meridian,  the  longitudes  of  all  places  would  be 
reckoned  In  the  same  direction,  or  there  would  be  no 
west  longitude.  The  discovery  of  America  destroyed  the 
force  of  this  reason.  The  inconvenience  of  counting  in 
two  directions  is  not  very  great ;  but  it  might  he  i 
by  reckoning  the  longitude  all  rou 
which  would  undoubtedly  be  an 
present  method. 

Degrees  of  Longitude.  —  The  figure  of  the  earth  being 
spheroidal,  the  degrees  of  longitude  diminish  as  we  pro' 
ceed  from  tbe  equator  towards  either  pole.  For  the  law 
of  their  variation,  and  their  lengths  on  the  different 
parallel  circles,  see  Degree. 

Geocentric  Longitude  Is  the  longitude  of  a  planet  as 
seen  from  the  earth  ;  that  Is,  the  point  of  the  ecliptic  to 
which  it  perpendicularly  corresponds  as  seen  from  the 
centre  of  the  earth. 

Heliocentric  Longitude  is  the  longitude  of  a  planet  as 
seen  from  the  sun.  See  the  terms  Geocentric  and 
Heliocentric. 

LO'NGUS  CO'LLI.  The  name  of  a  pair  of  muscles 
of  the  neck :  when  one  contracts,  It  moves  tbe  neck  to 
one  side ;  when  they  both  act,  the  neck  Is  bent  forwards. 

LOOM.  The  well-known  machine  for  producing  cloth 
by  the  interweaving  a  series  of  parallel  threads  which 
run  lengthwise,  called  the  warn  or  chain,  with  other 
threads  thrown  transversely.with  the  shuttle,  called  the 
woof  or  weft.  Under  the  head  Weaving  will  be  found  a 
notice  of  the  history  of  the  loom,  and  the  numerous  im- 
provements that  have  taken  place  In  its  construction  from 
the  earliest  times  down  to  tne  Invention  of  Jacquard. 

LOO'MING.  The  Indistinct  and  magnified  appearance 
of  objects  seen  iu  particular  states  oi  the  atmosphere. 
See  Mibagk. 

LOO'PHOLES.  In  Fortification,  apertures  formerly 
made  in  the  battlements,  or  in  the  walls  of  fortified 
places,  for  discharging  arrows  and  javelins  against  the 
assailants.  Since  the  invention  of  gunpowder,  and  the 
substitution  of  cannon  for  such  missiles,  loopholes  have 
necessarily  been  discontinued  In  the  construction  of 
fortresses,  the  assailants  of  which  are  now  sought  to  be 
driven  back  by  guns  fired  through  apertures  of  a  different 
character,  designated  embrasures,  which  see. 

LO'PHOBRA'NCHIATES.  Lophobranchii.  (Gr. 
X.«a>;,  a  tuft;  -c<*.  g'H*-)  An  order  of  Osseous 
fishes,  comprehending  those  in  which  the  gills  arc  In  tho 
form  of  small  tuft*,  and  disposed  in  pairs  along  the 
branchial  arches  ;  as  In  the  pipe-fish  and  hippocamp. 

LO'PHOTES.  (Gr.  K*h.)  A  genus  of  Tamiold 
fishes,  characterised  by  a  short  head,  surmounted 
by  a  high  osseous  crest,  to  the  summit  of  which  a  long 
aikI  stout  ftDiiif?  1  a  uttiiciMM l.  I >< i r* li* red  (H*iiit)tl  witli  *i 
membrane  and  a  low  fin,  of  which  the  rays  are  nearly 
all  simple,  and  which  extends  from  the  occipital  spine  to 
the  point  of  the  tall ;  this  is  terminated  by  a  distinct.but 
very  small  caudal  fin. 

LOPHY'KOPODS,    Lophyropoda.  (Gr. 
crested i  cmy ,  afoot.)    The  name  of  a  section  of  Ento- 
mostracous  Crustaceans,  comprehending  those 
with  cylindrical  or  conical  ciliated  or  tufted  feet. 

LO'PPING.  Cutting  off  all  the  branches  of  a  tree  for 
the  sake  of  the  profit  to  be  derived  from  them  ;  as  con- 
trasted with  pruning,  by  which  some  of  the  branches  aro 
cut  off  for  the  sake  of  the  tree.  Tho  lopping  of  a  tree, 
however,  does  not  Include  the  cutting  off  of 
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leading  shoot ;  an 
purchaser  bargain*  to  take  them  either  with  or  without 
the  Ion  and  crop,  as  the  case  may  be. 

LORANTHA'CEiE.  (Loranthus,  one  of  the  genera.) 
A  natural  order  of  parasitical  Exogens,  principally  in- 
habiting the  equinoctial  regions  of  Asia  and  America. 
They  arc  distinguished  from  Caprifoliacea?  and  all  other 
orders  by  their  parasitical  habit,  and  by  the  stamens  being 
opposite  to  the  petals.  Brown  suggests  their  relation  to 
Proteaceor;  and,  upon  the  whole,  the  structure  of  this  order 
appears  to  be  rather  that  of  a  polypetalous  or  apetalous 
than  of  a  monopetalous  order.  Schleiden  has  lately  made 
the  startling  assertion  that  they  are  gymnospermous.  The 
bark  is  usually  astringent.  Their  chief  peculiarity  is  their 
power  of  rooting  in  the  wood  of  other  plants.  They  effect 
this  when  they  first  germinate  by  fixing  their  root  upon 
the  bark,  and  then  by  slow  degrees  introducing  it  into  the 
tissue  till  they  reach  the  wood,  between  the  wedges  of 
which  they  slightly  insinuate  themselves,  thus  placing 
their  abortive  roots  in  the  line  of  the  current  of  as- 
cending sap.  They  arc  generally  beautiful  plants,  but 
are  scarcely  capable  of  cultivation.  M  isle  toe  is  the  most 
northern  species  of  the  order. 

LORD.  A  title  of  honour  ;  said  to  be  derived  from 
two  Saxon  words  signifying  a  giver  or  distributor  of 
bread.  It  may  be  said  to  be  either  a  title  of  hereditary 
dignity  (as  lord  of  parliament) ;  or  a  title  expressing  cer- 
tain powers,  as  lord  of  a  manor,  lord  chancellor,  lord  of 
the  treasury.  Ac.  The  eldest  sons  of  earls,  and  all  the 
sons  of  dukes  and  marquises,  arc  stvled  lord*  by  courtesy. 

LORD-ADVOCATE  OF  SCOTLAND.  iV* Advo- 
cate. 

LORD-KEEPER.   See  Keeper,  Chancellor. 

LORD-LIEUTENANT  OF  IRELAND.  The  chief 
executive  officer  of  the  Irish  government,  representing 
in  some  respects  the  person  of  the  king.  The  first 
viceroy  or  lieutenant  of  Ireland  appears  to  nave  been  ap- 
pointed in  the  reign  of  Henry  II.  ;  and  by  acts  of  parlia- 
ment passed  In  the  reigns  of  Richard  III.  and  Henry 
VIII.  provision  was  made  for  the  election  of  a  governor 
by  the  chancellor,  treasurer,  and  other  high  officers  of  the 
government,  on  the  death  or  resignation  of  a  lieutenant, 
until  the  king's  pleasure  were  known.  The  chief  officer 
in  Ireland  has  been  variously  styled  at  different  times  ;  as 
custos  or  keeper,  justiciary,  warden,  procurator,  senes- 
chal, constable,  deputy,  and  lieutenant.  He  is  ap- 
pointed by  letters  patent  durante  bene  placlto.  He  has 
a  council,  composed  of  the  great  officer*  of  the  crown  in 
Ireland  and  others  appointed  by  the  crown.  He  cor- 
responds with  the  secretary  for  the  home  department ; 
but  the  management  of  the  affair*  of  the  Irish  govern- 
ment in  Lonoon  is  chiefly  entrusted  to  the  secretary  for 
Ireland,  who  is  also  chief  secretary  of  the  lord-lieutenant. 
He  has  also  a  household,  consisting  of  a  private  secre- 
tary, steward,  comptroller,  chamberlain,  gentleman  usher, 
master  of  the  horse,  and  subordinate  officers.  His  salary 
has  been  usually  20,000/.  per  annum. 

LORD-LIEUTENANTS  OF  COUNTIES.  In 
England  and  Wales,  officers  appointed  by  the  king,  and 
entrusted  by  parliament  with  full  power  and  authority  to 
call  together,  arm,  and  array  the  militia,  and  cause  them 
to  be  trained  and  exercised  once  every  year.  Each  may 
appoint  twenty  or  more  deputy  lieutenants,  who  must 
have  200/.  a  year  freehold  estate  ;  except  in  the  Welsh 
and  some  small  English  counties,  where  the  qualification 
is  only  150/.  The  lord- lieutenant  also  nominates  officers 
in  the  militia  and  yeomanry :  but  the  names  both  of 
deputy-lieutenants  and  officers  must  be  laid  before  the 
king ;  and  if  he,  within  fourteen  days,  expresses  disap- 
probation, the  commissions  do  not  issue. 

LORD  PRIVY  SEAL.   See  Seal. 

LORDSHIP.  SeeLstT. 

LORE  rLat.  lorum,  a  strap).  In  Ornithology,  sig- 
nifies the  space  between  the  bill  and  the  eye,  which  Is 
bare  in  some  birds,  as  the  great  crested  grebe ;  but  is 
generally  covered  with  feathers.  In  Entomology  the 
term  is  applied  to  a  corneous  angular  machine  observ- 
able in  the  mouth  of  some  Insects,  upon  the  intermediate 
ungle  of  which  the  mentum  sits,  and  on  the  lateral  ones 
the  cardines  of  the  raaxillarc,  and  by  means  of  which  the 
trophi  are  pushed  forth  or  retracted,  as  in  the  Hyrae- 
nopierou*  insects. 

LORl'CA.  (Lat.  lorum,  a  tkong.)  A  cuirass  or  crest 
of  mail,  made  of  leather  and  set  with  plates  of  metal  in 
various  forms,  chiefly  in  rings  liko  a  chain,  used  by  the 
Roman  soldiers. 

LO'RICATES,  Ix>ricata.  (Lat. lorica, a coof  qt mail.) 
The  name  given  by  Merrem  to  an  order  of  reptile*  dis- 
membered from  the  Sauria  of  Cuvier,  and  Including 
those  species,  as  the  crocodile,  which  are  protected  by 
an  armour  01  bony  plates. 

LORICA'TION.  (Lat.  loricaro,  to  crust  oter.)  A 
term  of  old  chemistry,  signifying  the  application  of  a  lute 
or  coating  to  glass  and  other  vessels. 

l.ORIS.    See  Strnops. 

LOSS.    In  Geology.    See  Loess. 

LOTE  TREE  (of  the  Ancients).  Of  this  there  were 


two  kinds  :  the  one  a 
pA  rig?  derived  their  na 
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and"very  hard  wood.  The  former  was  the  Zttypktts 
lotus,  the  latter  the  AUit  austraUs.  In  the  Hindoo  my- 
thology, the  lote  tree  it  regarded  as  the  symbol  of  crea- 
tion.  See  Lotophagi. 

LO'THIAN.  A  name  common  to  that  part  of  Scot- 
land which  stretches  along  a  considerable  part  of  the 
southern  shores  of  the  Frith  of  Forth,  and  comprehends 
the  three  counties,  Haddingtonshire,  Edinburghshire, 
and  Linlithgowshire  ;  otherwise  called  East,  raid,  and 
West  Lothian.  The  etymology  of  the  name  is  doubtful. 
Lothian  was  taken  possession  of  by  the  Saxon  invaders 
a.  o.  450,  and  became  the  scene  of  contest  between  the 
Saxon-Gaels  and  Scoto-Irish,  and  was  at  length  ceded 
to  Malcolm  II.  in  1020.  Lothian  was  considered  as  a 
country  wholly  distinct  from  Scotland  in  the  reign  uf 
David  I.,  and  the  period  of  its  incorporation  with  the  rest 
of  the  country  is  assigned  to  the  11  th  or  12th  century. 

LO'TION.  (Lat.  lot  urn.  supine  of  lavare,  to  teas  A.)  A 
mixture  of  different  ingredients,  or  a  solution  of  various 
medicinal  substances,  in  water  or  other  menstrua,  de- 
signed for  external  application.  Indolent  ulcers  and  tu- 
mours require  stimulating  lotion*  ;  where* 
narcotic  mixtures  arc  used  to  alleviate  pain. 

LOTO'PHAGI.  (Gr.  W*.  and  *«>*i.,  to  eat.)  A 
name  given  to  a  people  of  ancient  Africa  who  inhabited 
the  Regio  Syrtlca  (Iber.  iv.  177.) ;  so  called  from  the 
lotus  berry  formini  their  principal  food.  They  were 
represented  as  a  mild  hospitable  race  of  men.  The  food 
with  which  they  were  nourished,  among  other  peculiar 
qualities,  is  said  to  have  had  the  power  of  obliterating  all 
remembrance  of  one's  native  country. 

LOTTERY  (Germ,  loos,  lot),  is  defined  as  a  game 
of  hazard,  in  which  small  sums  arc  ventured  for  the 
chance  of  obtaining  a  larger  value,  either  in  money  or 
other  articles.  Lotteries  are  formed  on  various  plans  ; 
but  in  general  they  consist  of  a  certain  number  of  tickets 
drawn  at  the  same  time,  with  a  corresponding  number 
of  blanks  and  prizes,  by  which  the  fate  of  the  tickets  la 
determined.  The  invention  of  lotteries  has  been  ascribed 
to  the  Romans  ;  by  whom,  however,  they  seem  to  have 
been  resorted  to  as  a  means  chiefly  of  amusing  and  grati- 
fying the  people.  In  modern  times  this  species  of  gaming 
has  been  sanctioned  at  different  periods  by  most  of  the 
European  governments,  a*  a  means  of  raising  money  for 
public  purposes.  It  would  be  difficult  to  give  a  complete 
account  of  the  various  changes  which  have  taken  place 
in  the  regulation  of  lotteries  in  different  countries ;  but 
the  subjoined  summary  of  their  history,  from  their  origiu 
down  to  their  suppression  In  England,  may  not  be  unin- 
teresting. The  earliest  English  lottery  of  which  there  is 
an  authentic  record  was  drawn  In  1569,  when  400.000 
tickets  were  sold  at  10  shillings  each.  The  prises  con- 
sisted chiefly  of  plate,  and  the  net  profits  were  intended 
to  be  appropriated  to  repairing  the  harbours  of  the  king- 
dom and  other  public  works.  In  the  year  1612  a  lottery 
was  drawn  for  the  benefit  of  the  English  colonies  ;  and, 
in  the  course  of  the  tame  century,  the  desire  for  embark- 
ing in  speculations  of  this  kind  increased  to  such  a  de- 
gree, and  gave  rise  to  such  an  infinity  of  private  under- 
takings, many  of  which  were  formed  on  the  most  delusive 
and  fraudulent  principles,  that,  in  the  beginning  of  Queen 
Anne's  reign,  parliament  found  it  necessary  to  suppress 
private  lotteries  "as  public  nuisances."  The  year  1709 
saw  the  birth  of  the  first  state  or  parliamentary  lottery  ; 
and  from  that  time  down  to  1823  they  were  annually 
licensed  by  act  of  parliament,  under  a  variety  of  regula- 
tions and  modifications.  In  the  very  early  part  of  last 
century  the  prises  were  paid  iu  the  form  of  terminable 
annuities.  Thus  in  1746  a  loan  of  3,000,000/.  was  raised 
on  4  per  cent,  annuities,  and  a  lottery  of  50.000  ticket*, 
at  10/.  each;  and  in  the  following  year  1,000.000/.  was 
raised  by  the  sale  of  100,000  tickets,  the  prizes  In  which 
were  founded  iu  perpetual  annuities  at  the  rate  of  4  per 
cent,  per  annum.  Durlug  the  same  century  governn* 
constantly  availed  itself  of  this  mean*  to  raise  money 
various  public  works,  of  which  the  British  Museum  s 
Westminster  Bridge  are  well-known  examples.  But  at 
the  commencement  of  the  present  century  a  great  re- 
pugnance began  to  be  manifested  in  parliament  to  this 
method  of  raising  any  fiart  of  the  public  revenue,  m 
consequence  of  the  spirit  of  gambling  which  it  tended 
to  foster  in  the  great  body  of  the  people  ;  and  not  with, 
standing  the  influence  of  the  acts  of  1778  and  1793,  which 
were  confessedly  attended  with  much  good,  the  evils  to 
which  it  gave  birth  at  last  became  so  palpable  that,  in 
the  year  1823,  the  legislature  at  last  consented  to  the  en- 
tire abolition  both  of  state  and  private  lotteries.  It 
would  be  superfluous  to  enter  into  any  argument  to  point 
out  how  prejudicial  all  such  establishments  must  Be  to 
public  moral*,  by  giving  the  countenance  of  government 
to  systematic  gambling,  no  less  than  by  diffusing  a  spirit 
of  speculation  by  which  the  mind  is  misled  from  habits 
of  continued  industry  to  delusive  dreams  of  sudden 
and  enormous  wealth,  which,  in  the  great  majority  of 
instances,  must  end  in  poverty  and  ruin.   Those  who 
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wish  to  see  the  melancholy  results  of  this  system  of 
finance  exhibited  In  Its  true  colours,  will  find  ample  In- 
formation  in  the  two  parliamentary  reports  presented  to 
the  House  of  Commons  on  the  subject  of  lotteries  in 
l*»;  but  we  cannot  refrain  from  Inserting  a  paras; 
from  the  Health  oj  Sations,  which  illustrates  their  | 
cplf  and  operation  with  great  brerlty  and  effect:- 

"  Thi.  noilhitr  ovor  £*<v     nnr  ovor  nlll  ».w»  a 


'  vi  saw,  oor  cmt  will  see,  a  per- 
fcctly  fair  lottery,  or  one  in  whkh  the  whole  gain  com- 
pravited  the  whole  loss ;  because  the  undertaker  could 
make  nothing  by  it.  In  the  state  lotteries,  the  tickets  are 
really  not  worth  the  price  which  is  paid  by  the  original 
■  -'•,-iUts  au.l  yet  commonly  >«-ll  in  the  market  for 
twenty,  thirty,  and  sometimes  forty  per  cent,  advance. 
The  tain  hope  of  gaining  some  of  the  great  prises  is  the 
sole  cause  of  this  demand.  The  soberest  people  scarce 
look  upon  It  as  a  folly  to  pay  a  small  sum  for  the  chance 
of  gaining  10  or  20,000  pounds  ;  though  they  know  that 
even  that  small  sum  is  perhaps  20  or  30  per  cent,  more 
than  the  chance  is  worth.  In  a  lottery  in  which  no  prise 
rxeeeded  20/.,  though  in  other  respects  it  approached 
r  .•!<•,  •.<  .,r<  r  to  -i  perfectly  fair  one  than  the  common  itate 
lotteries,  there  would  not  be  the  same  demand  for  tickets. 
In  order  to  have  a  better  chance  for  some  of  the  great 
•  Mime  people  purchase  wnnl  ticket*,  ami  other* 
email  shares  in  a  still  greater  number.  There  Is  not, 
however,  a  more  certain  proposition  in  mathematics,  than 
that  the  more  tickets  you  adventure  upon  the  more  likely 
you  are  to  be  a  loser.  Adventure  upon  all  the  tickets  in 
the  lottery,  and  you  lose  for  certain  ;  and  the  greater  the 
Dumber  of  your  tickets,  the  nearer  you  approach  to  this 
certainty."  (See  also  Degrrando't  Bicnfaisance  1'ublique, 
Lli.  ch.6.) 

State  lotteries  were  abolished  in  France  in  1836,  along 
*l«h  the  gambling  houses,  from  which  a  great  revenue 
had  been  derive*!.  Thev  still  exist  In  several  of  the 
German  states.  That  of  Hamburg  is  established  on  a 
comparatively  fairer  principle  than  was  adopted  either 
In  t  ranee  or  England  ;  the  vhoU  money  for  which  the 
Uriels  are  sold  being  distributed  among  the  buyers,  ex. 
rept  a  deduction  of  10  per  cent,  made  from  the  amount 
of  the  prises  at  the  time  of  their  payment.  See  Penny 
u  h 

I.OUGH.  An  Irish  term,  synonymous  with  the  Scotch 
bra,  but  not  with  the  English  lake  ;  for  loch  and  lough 
applied  to  designate  arms  of  the  sea,  as  well  as  col. 
>Ttion«  of  fresh  water,  which  lake  is  not. 

hOU IS  D'OK.  A  gold  coin  under  the  old  system  of 
France,  first  struck  under  Louis  XIII.  in  1641,  from 
•horn  they  derived  their  name.  The  louis  d'or,  says 
kelly,  coined  before  1726,  which  passed  then  for  20 
hires,  were  coined  at  the  rate  of  36|  per  French  mark 
°f  gold  22  carats  fine.  From  the  year  1726  to  1785  louis 
docs  were  coined  at  the  rate  of  30  to  the  mark  of  gold  ; 

about  this  period  all  the  gold  coins  in  France  wero 
ordered  to  he  brought  to  the  mint  to  be  melted  down  ; 
»*l  a  new  coinage  then  took  place,  at  the  rate  of  32 
louis  d'ors  to  the  mark  of  the  same  degree  of  fineness, 
*xh  a  remedy  of  1A  grains  in  the  weight,  and  .^j  of  a 
carat  in  the  alloy.  .  The  intrinsic  value  of  this  new  coin 
*»«  IA*.  94//.  sterling.  Louis  d'ors  were  formerly  re- 
farded  as  a  current  coin  in  all  parts  of  the  Continent ;  but 
m  Knghuwt  they  are  sold  merely  as  merchandise,  and 
their  value  has  fluctuated  from  lAs.  6d.  to  21s.  sterling. 
The  term  louis  d'or  is  still  given  to  the  gold  coinage  of 
-'i*  pri  m  tit  <l\  n.iMv  of  1  r.iiu  e,  though  tin-)  are  al>u  often 
ollrd  20-franc  pieces. 

LOUS,  SAINT,  OF  FRANCE.  A  royal  military 
order,  founded  by  Louis  XIV.  in  1693.  The  badge  is  a 
crost  of  eight  points,  with  fleur-de-lis.  and  bearing  a 
circular  khit-ld  containing  the  effigy  of  Saint  Louis. 

LOU'VHE.  One  of  the  most  ancient  palaces  of  France, 
If  existed  in  the  time  of  Dagobcrt  as  a  hunting  seat, 
the  woods  then  extending  all  over  the  actual  site  of  the 
northern  portion  of  Paris  down  to  the  banks  of  the  Seine. 
Thr  origin  of  its  name  has  not  been  sathfactorily  ascer- 
tained.   It  was  formed  Into  a  stronghold  by  I'hilip  Au- 
fustus,  who  surrounded  it  with  towers  and  fosses,  and 
cwterted  It  into  a  state  prison  for  confining  the  re- 
fractory vassals  of  the  crown.     It  was  then  without 
the  wall*  of  Paris  ;  but,  on  their  extension  in  the  latter 
P»rt  of  the  14th  century.  It  was  Included  within  their 
c'rcuit.    Charles  V.  made  additions  to  it.   That  part 
of  the  palace  now  called  the  Vien*  Louvre  was  com- 
menced under  the  reign  of  Francis  I.,  after  the  designs 
re  L'Escot,  abtx*  of  Clugny.   When  Charles  IX. 
In  the  Louvre,  he  began  the  long  gallery  which 
it  with  the  Tuillerles,  and  in  which  is  now 
I  the  celebrated  collection  of  pictures.    It  was 
under  Henry  IV.    Louis  XIV.,  from  the  de- 
t'tni  of  Lemercier,  erected  the  peristyle  which  forms 
the  entrance  to  the  Vieux  Louvre  from  the  side  of  the 
*  u  Merles.    That  monarch  also  gave  a  beginning  to  the 
remainder  of  the  present  modern  edifice,  from  the  de- 
ntils of  Claude  rerrault.    The  edllico  has  never  been 
tmUhed;  though,  under  the  reigns  of  succeeding  mo- 
turcbi,  and  especially  during  that  of  Napoleon,  It  lias 
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slowly  advanced  towards  completion.  The  eastern  front, 
though  not  finished  even  now,  exhibits  a  facade  of  sur- 
passing beauty, —perhaps,  in  Us  kind,  never  equalled. 
The  quadrangle  of  the  Louvre  is  a  perfect  square  on  the 
plan.    Three  of  its  shies  were  from  the  design,  of  Per- 

be  necessary  to  connect  the  Louvre  1 1  i  i  til'  1  1 1 1 11 01"j€*8 1 
to  which  It  Is  Joined  at  present  only  on  t 
the  great  gallery  above  mentioned  ;  but  ] 
in  progress  to  effect  this  object,  and  on  I 
Rue  St.  Honore  about  1400  feet  have  been  executed.  Be- 
sides the  gallery  above  adverted  to,  which  contains  some 
of  the  finest  pictures  in  the  world,  the  Louvre  contains 
a  museum  of  sculpture,  antiquities,  and  other  specimens 
of  art,  equally  valuable. 

LOVE,  FAMILY  OF.  A  sect  of  fanatics  in  the  16th 
century,  holding  tenets  resembling  thoseof  the  early  Ana- 
baptists. There  is  a  proclamation  against  them  by  Queen 
Kllsabcth,  dated  from  her  manor  of  Richmond,  1580. 

LOVE  FEASTS.  A  species  of  religious  ordinanro 
held  quarterly  by  the  Methodists,  to  which  members 
of  their  churcn  alone  are  admitted,  and  that  only  on  pre- 
senting a  ticket  or  a  note  from  the  superintendent.  They 
are  a  relic  of  the  Agapse  (which  see)  held  by  the  early 
Christians. 

LOWER  CHALK  AND  GREENSAND.  See  Geo- 
logy. 

LOWER  EMPIRE.  The  Roman  empire,  from  the 
removal  of  the  imperial  seat  to  Constantinople,  and  its 
successor,  the  Byzantine  empire,  down  to  the  capture  of 
that  city  by  the  Turks,  are  frequently  Joined  together 
under  this  name  by  modern  historians. 

LOW  SUNDAY.  In  Ecclesiastical  Antiquities,  the 
Sunday  next  after  Easter  has  been  popularly  so  called  in 
Kngland  ;  perhaps  by  corruption  for  clou  (Pascha  clau- 
sum,  cJote  of  Easter,  one  of  the  many  names  by  which  it 
was  known  In  the  Christian  church).  (Riddle's  Christ. 
Ant.  640.) 

LO'XIA.  (Gr.  x»4V.  crooked.)  A  genus  of  Conl- 
rostral  Passerine  birds,  characterised  by  having  a  com- 
pressed beak,  and  the  two  mandibles  so  strongly  curved 
that  their  points  cross  each  other,  sometimes  on  one 
side,  sometimes  on  the  other.  The  crossbill  (  Losia  cur- 
tri rostra)  is  the  tyj>€  of  this  genus. 

LOXODRO'MIC  CURVE  or  SPIRAL  (Gr.  *•{**. 
oblique,  and  ?.t»us:.  course),  is  a  kind  of  logarithmic  spiral 
traced  on  the  surface  of  a  sphere  :  the  meridians  which 
it  intersects  all  under  the  same  angle  being  regarded  as 
the  radii  of  the  spiral.  It  is  the  path  which  a  ship  sailing 
always  on  the  same  rhumb,  or  making  the  same  angle 
with  the  meridians,  describes  on  the  surface  of  the  ter- 
restrial sphere.  The  properties  of  the  curve  arc  ana- 
logous to  those  of  the  common  logarithmic  spiral.  It 
always  approaches  the  pole,  but  never  reaches  it ;  so  that 
a  ship,  by  following  always  the  same  oblique  course, 
would  continually  approach  the  pole  of  the  earth  without 
arriving  at  it.  To  find  the  equation  of  the  loxodromic, 
let  0  be  the  arc  of  the  meridian  intercepted  between  any 
point  of  tbe  curve  and  the  pole,  and  A  the  longitude  of 
that  point ;  then  the  Infinitely  small  arc  of  the  parallel  of 
latitude  corresponding  to  an  increment  of  the  curve  is  d  a 
sin.  ,-.  and  the  differential  of  the  co-latitude  is  d  c  ;  but. 
because  the  curve  cuts  all  the  i 


f  thejjarallel  of  latitude^ 


to  an 


df 


d    or  a  d  a  -         which  is  the  i 

the  loxodromic,  a  being  a  constant  quantity. 

LO'ZENGE.  An  oblique-angled  parallelogram,  or 
rhombus,  formed  by  coustrucrting  two  equal  isosceles 
triangles  upon  opposite  sides  of  the  same  straight  line. 

Loiknoi.  In  Heraldry,  a  bearing  in  the  shape  of  a 
parallelogram,  with  two  obtuse  and  two  acute  angles. 
The  arms  or  maidens  and  widow  s  arc  borne  on  shields 
of  this  shape. 

Lozenge.  In  Pharmacy,  a  medicinal  substance  made 
up  into  a  small  cake  gradually  to  be  dissolved  in  the 
mouth.  Sugar,  gum, and  starch  are  the  usual  Inert  parts 
of  lozenges  ;  and  minute  quantities  of  active  substances 
are  added,  according  to  the  purposes  for  which  they  are 
' :  such  as  ipecacuanha  or  squills,  for  pectoral 
:  extract  of  poppies  or  opium,  for  sedative  lo- 
;  kyan  pepper  as  a  stimulant ;  oil  of  peppermint 
as  an  antispasmodic,  he. 

LUCA'NIDvE.  (Gr.  Xvntt,  a  wotf;  also  the  name 
of  an  Insect.)  A  family  dismembered  from  the  Llnnn.au 
genus  l.ucanus,  and  including  those  insects  which,  in 
addition  to  the  comprehensive  characters  of  tbe  original 
genus,  present  antennae  strongly  geniculate,  glabrous,  or 
but  slightly  pilose ;  the  labrum  very  small,  or  confounded 
with  the  epistome ;  maxilla*  terminated  by  a  membranous 
or  coriaceous,  silky,  pencilliform  lobe  .  edentate,  or  with 
one  tooth  ;  and  a  llgula  cither  entirely  concealed  or  in- 
corporated with  the  mentum,  or  divided  into  two  nar- 
row, elongated,  silky  lobes,  extending  more  or  less  beyond 
the  mentum.    The  scutcllum  is  situated  between  the 
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elytra.  The  stag-beetle,  I.ucanus  ccrvus.  Ac,  is  the 
type  of  this  family.  The  sub-genera  arc  (Etaltu,  Lam- 
prina,  Sinodt'ndru m ,  &c. 

LUCA'NUS.  (Gr.  Xmt*.)  A  Llnnasan genus of  Co- 
leoptcra,  forming  the  type  of  a  tribe  of  Lamclllcorn 
beetles  (  l.ucanina).  In  the  system  of  Latreille,  by  whom 
it  it  thus  characterised  :  —  Antennae  composed  of  ten 
joints,  the  first  of  which  is  usually  much  the  longest ; 
the  antcnnal  club  has  its  leaflets  or  teeth  arranged  per- 
pendicularly to  its  axis.  In  the  manner  of  a  comb.  l*he 
mandibles  are  always  corneous,  and  most  commonly  ex* 
hlbit  a  sexual  stifierlority  of  development  and  peculiarity 
of  form  in  the  males.  The  maxillae  are  generally  ter- 
minated by  a  narrow,  elongated,  and  silky  lobe ;  but 
sometimes  are  entirely  corneous  and  dentuled.  The 
lixula  in  most  of  the  Lucanines  is  formed  of  two  small 
silky  pencils,  projecting  more  or  less  beyond  an  almost 
semicircular  or  square  mcntum.  The  anterior  legs  in 
the  greater  number  are  elongated,  and  their  tibiae  den- 
tated  along  the  whole  of  their  outer  side.  The  tarsi 
terminate  in  two  equal  and  simple  hooks,  with  a  little 
with  two  seta?  between  them.  The  elytra 
the  whole  of  the  upper  part  of  the  abdomen.  The 
thus  characterised  were  first  divided  by  the  im- 
i  successors  of  Linnaeus  into  two  genera.  Lucanus 
,  both  of  which  are  now  elevated  to 


it 


See  Lucakidx  and  Passalid 
LU'CERES.  (Lat.)  In  Roman  antiquities,  a  body  of 
composed  of  Roman  knights,  first  established  by 
and  Tatius.  it  is  said  to  have  received  its 
name  either  from  an  Etrurian,  who  aided  the  Romans 
against  the  Sablnes ;  or  from  the  Lat.  Incut,  a  grove, 
where  Romulus  had  instituted  an  asylum  for  all  fugitives, 
slaves,  and  homicides,  in  order  that  he  might  people  his 
Infant  city :  but  it  is  difficult  to  account  for  the  real 
origin  of  the  word. . 

LU C E'RN.  ( Medicago  satwa  )  A  well-  known  plant 
of  the  Ljnnsean  class  Dtadelphia,  and  order  Decandria, 
and  of  the  natural  family  of  the  Lcguminostc.  There  are 
many  species  of  the  Medicago,  but  of  these  the  artificial 
gnus,  called  Lucem,  is  most  deserving  of  notice.  This 
plant  was  in  high  estimation  among  the  ancients  ;  and  its 
nutritious  qualities,  easy  cultivation,  rapid  growth,  and 
luxuriant  properties,  have  placed  it  in  the  first  rank  of 
vegetable  food  for  cattle,  even  In  the  present  times. 
Lucem.  says  an  old  writer,  is  commend,  d  for  an  excel, 
lent  fodder.  .  .  .  There  is  not  any  pulse  or  other  feeding 
which  is  more  agreeable  or  more  precious  for  feeding 
iK-asu  than  lucerne  :  so  that  it  may  seem  to  spring  out  of 
the  earth. . .  as  a  more  especial  favour  from  God.  not  only 
for  nourishing  and  fattening  herds  of  cattle,  but  also 
to  serve  as  a  physic  for  beasts  that  are  sick.  {Country 
Farm,  3d  edit.  fol.  1616.  p.  304.)  Those  who  wish  to 
see  the  properties  of  this  plant  fully  developed  at  once 
from  the  author's  personal  experience,  and  the  concur* 
rent  testimony  of  the  best  agricultural  writers  both 
ancient  and  modern,  and  its  history  traced  from  its  dis- 
covery during  the  Persian  expedition  under  Darius  to 
its  subsequent  introduction  successively  into  Greece, 
Italy,  Spain,  France,  Germany,  and,  in  fact,  wherever 
the  art  of  husbandry  has  made  any  progress,  down  to  its 
arrival  in  England,  will  find  ample  details  in  the  learned 
Enayi  on  Husbandry  by  the  Rev.  Walter  Harte  (Ix>n* 
don,  1770),  to  which  we  beg  to  refer.  The  origin  of  the 
term  lucem  Is  involved  In  obscurity.  Some  author* 
have  derived  it,  naturally  enough,  from  the  canton  tn 
Switzerland  of  that  name  ;  but  from  the  account  given 
by  Mr.  Harte  of  the  history  of  this  plant,  it  does  not  ap- 
pear either  that  Swftscrland  was  particularly  famous  for 
producing  it,  or  that  the  northern  and  western  nations 
of  Europe  received  it  thence. 

LUCERNA'RIA.  (Lat.  luce  ma,  a /dmp.)  A  genus  of 
Unhy  polrpi  (Polypi  carnogi)  in  the  system  of  Cuvter, 
characterised  by  a  long  and  slender  pedicle  supporting  a 
radiated  disc,  which  sends  off  numerous  tentacula  united 
in  bundles.  The  Lucemarias  Cuvier  regards  as  being 
nearly  allied  to  the  Actinca-  or  sca-ancmoncs ;  but  their 
substance  is  softer.  They  emit  phosphorescent  light. 
LU'CIFER.  (Lat  lux,  light;  fero.  /  bring.)  The 
A  name  given  to  the  planet  Venus,  when 

\hhe 

was  called  Hesperus,  the  evening 
longer  occur  except  in  the  old  poets. 

Lu'cipers.  Matches  tipped  with  a  mixture  of  chlo- 
rate of  potash  and  sulphuret  of  antimony  :  they  are  in* 
darned  by  friction  upon  a  piece  of  emery  paper. 

LUCIFE'RIANS.  The  name  of  an  ancient  sect  of 
heretics,  so  called  from  Lucifer,  bishop  of  Cagliari,  in  the 
4th  century,  whose  opinions  they  embraced.  The  Luci- 
ferians  considered  the  soul  to  be  of  a  carnal  nature  and 
to  be  transmitted  from  father  to  child ;  but  the  chief  oc- 
casion of  the  schism  of  Lucifer  arose  from  his  refusal  to 
hold  any  communion  with  the  clergy  who  had  conformed 
to  the  Arlan  doctrines,  and  whom  a  synod  at  Alexandria, 
a.  u.  362,  had  determined  to  readmit  into  the  church  on 


if  an  open  acknov. 
The  number  of  this  sect  was 
was  extinct  in  the  time  of  Theodoret ;  but  it 
notice  from  being  considered  by  the  Roman  Catholics  a* 
one  of  the  great  schisms  in  their  church.   See  Schism. 

LUCI'NA.  In  Roman  Mythology,  the  goddess)  who 
presided  over  the  birth  of  children.  Her  norm*  is  die- 
rived  either. from  Incut  or  lux,  according  to  Ovid's  ex- 
planation,— 

(i rati*  I.uclnip,  d«til  hac  tlbi  nnmfna  locus ; 
A  at  quia  principium,  tn.  Dm,  IucU  habes- 

She  Is  said  to  be  the  daughter  of  Jupiter  and  Juno  ;  and 
has  frequently  been  confounded  with  Diana  and  Juno, 
both  of  whom  presided  over  childbirth.  She  was  called 
Ilithya  by  the  Greeks. 

LUCU'LLITE.  A  black  limestone, 
for  ornamental  purposes,  to  which  it  is  s 
been  applied  by  Lucullus.  the  Roman  consul 

LU'ES.   (Lat.)   A  poison  or  pestilence;  a  plaerue. 

LUFF.  The  foremost  edge  or  leach  of  a  fore-and-aft 
sail.    To  luff,  to  bring  the  ship's  head  nearer  the 

LU'FFER  BOARDING.    (Fr.  louvre.) 
tecture,  boards  in  an  aperture  placed  ah 
at  regular  distances,  and  inclined  to  the 
angle  of  forty-five  degree-,  to  as  to  admit  air  without  ml- 
\ cj^w^  \  i  y  p*.  »j  \\  o  r •  ■ 1 1  \  t    ^^&w c-  truta? * 

LUG-SAIL.  A  four-sided  sail  bent  to  a  yard,  which 
is  shine  about  one  fourth  from  the  lower  end. 

LU'MACHE'LLA.  Shell  marble;  the  fragments  hav- 
ing a  pearl v  lustre,  it  is  sometimes  t 

LUMBA'GO.   See  Rhri'matism. 

LUM'BAR  A'BSCESS.    An  at 


formed  upon  the  psoas  muscle:  it  is  frequently  mi«tak 
nhritic  or  rat 


of  the  loins 
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for  nephritic  or  rheumatic  disease, 
swelling  in  the  groin,  for  hernia. 

LUMBRICAL  MUSCLES.    (Lat.  lumbrtcus. 
earthworm.)   Small  muscles  of  the  hand  which  assist 
bending  the  (infers. 

LU'MBUICUS.  (Lat.)  A  Linmran  genus  of  Vermes, 
now  the  type  of  a  family  (Lumbricintc)  which  ranks  as 
the  first  of  the  Sctigerous  Abranchian  Anellidans  in  the 
system  of  Cuvier.  All  the  species  of  this  family —  the 
earthworms,  as  they  are  commonly  called  —  at  e  charac- 
terized by  a  long  cylindrical  body,  divided  by  ruga*  into 
a  great  number  of  rings,  and  by  an  edentate  mouth.  The 
common  earthworm  (Lumbrtcus  terrettris,  Linn.)  at- 
tains nearly  a  foot  In  length,  and  U  composed  of 
wards  of  one  hundred  and  twenty  rings.  This  i 
Is  extremely  abundant :  they  traverse  the  soil  hi 
direction,  swallowing  quantities  of  earth,  together 
with  portions  of  roots  and  ligneous  fibres,  and 
organized  substances,  which  they  assimilate  for 
own  nutriment.    Their  castings  constitute  a  rich  soli. 

LUNA.  (Lat.  the  moon.)  In  Mythology,  the  daughter 
of  Hyperion  and  Terra,  usually  confounded  with  Diana, 
which  sec.  The  heavenly  bodies  were  favourite  objects  of 
worship  among  the  ancients  ;  and  as  they  considered  the 
sun  to  be  sacred  to  Apollo,  whom  they  worshipped  as  Sol. 
so  they  consigned  the  moon  to  the  guardianship  of  his  sis- 
ter Dlana,whom  they  worshipped  under  the  name  of  Luna. 

LU'NA  CORNEA.  Fused  chloride  of  silver;  so 
called  from  its  horn-like  appearance,  luna  being  the 
term  by  which  the  old  chemists  designated  silver. 

LU'NACY,  in  Law,  is  strictly  the  condition  of  an 
insane  person  who  has  lucid  intervals,  which  In  former 
times  were  supposed  to  depend  on  the  phases  of  the  moun  ; 
whence  such  persons  were  styled  tunatici.  But,  for  con- 
venience, the  term  is  commonly  used  as  embracing  the 
condition  of  all  those  who  are  tinder  certain  legal  disabi- 
lities on  account  of  mental  deficiency :  such  as  idiots, 
fatuous  persons,  arc. ;  all,  In  short,  who  are  of  un- 
sound mind.  The  chief  of  these  disabilities  are.  incapa- 
city to  make  contracts,  either  personal  or  aflectlng  the 
estate ;  to  sue  or  defend  in  courts  of  justice  ;  to  perform 
offices  and  duties ;  to  make  devises  or  bequests.  By  an- 
cient legal  maxim,  the  sovereign  ha*  the  custody  of  lu- 
natics. This  is  in  practice  delegated  to  the  keeper  of  the 
great  seal,  by  virtue  of  the  sign  manual,  countersigned 
by  two  secretaries  of  state.  Applications  for  a  commi-sion 
of  lunacy  are  consequently  directed  to  him.  When  he 
determines  that  such  a  commission  is  proper,  it 
certain  commissioners,  appointed  by  the  same  ai 
They  summon  a  jury  to  try  the  fact  of  lunacy.  If 
party  is  found  lunatic  by  it*  inquisition,  the  inquisition 
may  still  be  avoided  by  a  traverse  ;  on  which  the  record 
goes  into  the  King's  Bench,  which  cither  gives  judgment 
!  or  grants  a  new  trial  on  it.  If  the  lunatic  recover,  the 
inquisition  may  be  superseded.  On  the  return  of  the  in- 
quisition, the  custody  of  the  lunatic's  person  and  estate 
devolves  on  the  crown  ;  and  the  chancellor,  on  petition, 
appoints  committees  to  have  the  custody  of  either  or  both. 
These  may  be  whoever  the  chancellor  thinks  fit,  although 
next  of  kin  are  ordinarily  preferred.  Lunatic*  arc  main- 
tained by  an  allowance  out  of  their  own  estate:  when 
they  have  none,  by  statute,  in  public  asylums.  The 
custody  of  lunatics  by  private  individuals  is  undty  the 
(  contro  of  the  provisions  of  the  stat.  8  *  4  W.  4.  c.  36.,  by 
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to  Inspect 
n  of 

the  keening  or  medical  men,  are  within 
of  2  ft  3  W.  4.  c.  107.,  under  the  inspection 
■A  licensing  commissioners.  Persons  of  unsound  minds 
*bo  we  paupers,  and  those  who  hare  been  tried  for  of- 
iVaees  and  found  insane,  and  also  lunatic  convicts,  are 
usasllv  confined  in  county  lunatic  asylums,  whererer 
tHrtf  are  established.  As  to  the  statistics  of  lunatic  hos- 
pitals or  asylums,  see  Degerando,  de  la  Bienjaisance 
l'*tti<pte,  toI.  It.  part  3.  book  3. 
The  incapacity  of  a  person  of  unsound  mind  to  commit 

*  crime  depends,  it  is  said,  upon  his  irresponsibility, 
moral  and  legal.  The  general  mode  of  directing  a  jury 
hi»  been  to  acquit  the  prisoner,  if  satisfied  that  he  was 
iruMpable  of  knowing  right  from  wrong ;  or,  as  some 
catitent  judges  have  worded  it,  if  he  was  unconscious 
that  the  act  was  a  crime  against  the  laws  of  God  and  na- 
ture. On  acquittal  taking  place  on  evidence  of  lunacy, 
tW  jury  are  now  required,  by  39  ft  40  G.  3  c.  94..  to  find 
1  per  tally  whether  the  person  was  Insane  at  the  time  of 
ommitlng  the  offence  ;  and  on  that  finding  he  Is  taken 
UJ'>  public  custody. 

LO'XAR  BONE.   One  of  the  bones  of  the  wrist. 
U'NAR  CAUSTIC.    Fused  nitrate  of  silver. 
U'NAR  CYCLE.   The  period  of  time  after  which 
i  be  new  moons  return  on  the  same  days  of  the  year. 

IV  CyOLR. 

LU'NAK  DI'STANCR.  In  Navigation, the  distance 
of  the  moon  from  the  sun,  or  from  a  fixed  star  or  planet ; 
bj  means  of  which  the  longitude  of  a  ship  is  found. 

NAU  ME'THOD.  In  Astronomy  and  Naviga- 
tion, the  method  of  determining  the  longitude  of  a  pi  are 
pf  ship  from  the  observation  oil  lunar  distances.  This 
f  robkm,  which  Is  of  the  very  highest  importance,  on  ac- 
rount  of  its  being  the  only  astronomical  method  of  finding 
"*  longitude  practicable  at  sea,  resolves  itself  into  two 
parts.  The  first  is  to  ascertain  the  distance  of  the  moon's 
rmtr«  from  one  of  the  principal  planets  or  fixed  stars  at 
» tfrcn  moment ;  and  the  second,  to  find  the  Greenwich 
to  which,  according  to  the  tables,  that  distance  cor- 
^pfjods.  The  general  method  of  procedure  may  be 
'^plained  as  follows  t  —  Six  or  eight  observations  of  tho 
>tir  «  distance  from  the  nearest  point  of  the  moon's  limb 
»<■  taken  with  a  sextant  as  quickly  In  succession  as  pos- 
>*>k  and  the  corresponding  time  at  each  observation 
^<*d :  the  mean  of  the  observed  distances,  at  the  mean 
gives  a  single  distance  corresponding  to  a  known 
is  slant  of  time.  The  true  apparent  time  is  here  sup- 
I^ifd  to  be  given  by  the  chronometer,  the  rate  and  error 
"f  *hich  arc  determined  by  observations  of  altitude. 
r'*>tcmporaneously  with  the  observations  of  distance 
t»o  assistants  arc  employed  in  taking  the  altitudes  both 
»!  the  moon  and  star,  for  the  purpose  of  applying  the 
proper  correction  for  refraction.  The  remainder  of  the 
'^ration  consists  in  making  tho  requisite  calculations, 
•i  the  first  place,  the  moon's  scmldlametcr  is  added  to 
observed  distance,  whereby  the  true  apparent  distance 
H  fuund.  In  the  next  place,  the  corrections  are  applied 
^'fraction  and  parallax,  and  the  apparent  distance 
Mixed  to  the  centre  of  the  earth.  This  part  of  the 
^ration  Is  technically  called  clearing  the  distance.  The 
r  th.Mi  turns  to  the  Nautical  Almanac,  in  which 
distances  of  the  moon  from  some  of  the  principal 
k  -ir»  and  planets  is  given  for  every  three  hours.  Having 
*xtnd  in  the  almanac  the  distances  next  less  and  greater 
! th»  true  distance  deduced  from  the  observations, 
u*ir  difference  gives  the  change  of  distance  in  three 
*"ir» ;  whence,  by  interpolation,  the  Greenwich  time  is 
^t-un«i  at  which  the  distance  was  exactly  the  same, 
consequently  the  Greenwich  time  corresponding  to 
:  •;•  M«ront  time  at  the  InsUnt  r.l  the  observation. 

•  his  method  of  finding  the  longitude  at  sea  was  first 
'  "••w-d  by  John  Werner  of  S'uremberg  so  early  as  151  -I, 
recommended  by  several  other  astronomers  who 
»«d  during  the  same  century ;  but  the  theory  of  the 
'Usui  motions  was  then,  and  for  a  long  time  after,  by  far 
v*>  imperfect  to  allow  of  its  practical  application,  Be- 
*;J*i,  previously  to  the  invention  of  Hadley's  quadrant, 
'here  was  no  Instrument  by  which  the  distances  could  be 
""•asured  with  the  requisite  precision.    The  advance- 
jT04  °'  **^rononiy»  a°u  the  perfection  of  instruments  of 
Vi  n,  have  obviated  all  diffi<  ulties ;  and  then*  tbod 
"'  lunar  distances  is  now  mainly  relied  on  by  the  mariners 
"!  *il  countries. 

U'NAR  MONTH.  The  time  in  which  the  moon 
^npletes  a  revolution  about  tho  earth,  and  returns 
w  the  same  position  relatively  to  some  celestial  body, 

*  Point  in  space,  with  which  her  uotfcvn  is  com- 
*f«f  But  the  moon's  period  may  be  determined  In 
"■latino  to  several  objects,  —  as  the  sun  the  eauinoctial 

"'nt«.  9  fixed  star,  the  perigee  or  nodes  of  her  orbit ; 
M™  accordingly  there  are  as  many  different  lunar  months 

*  "wre  are  assumed  points  of  comparison,  provided 

i  tP0'"1*  '"*vl*  different  motions  in  the  heavens. 
I  Tbe  proper  lunar  month  Is  the  same  as  the  lunation 
'  is  the  time  which 


or  in  which  the  i 

to  the  earth  aud 


two  I 

to 

sun. 

2.  The  wriodic  month,  or  synodic  month,  is  the  revo- 
lution with  respect  to  the  moveable  equinox. 

3.  The  sidereal  month  is  the  interval  between  two  suc- 
cessive conjunctions  with  the  same  fixed  star. 

4.  Tbe  anomalistic  month  is  the  time  in  which  the 
moon  returns  to  the  same  point  (for  example,  the  perigee 
or  apogee)  of  her  moveable  elliptic  orbit. 

■'>.  The  nodical  month  is  the  time  in  which  the  moon 
accomplishes  a  revolution  with  respect  to  her  nodes,  the 
line  of  which  Is  also  moveable. 

The  exact  mean  lengths  of  these  different  lunar  months 

dgs.  h. 


Synodic  month 
Tropical  month 
Sidereal  month 
Anomalistic  month 


27 
27 
27 
27 


12 
7 
7 
13 

6 


44 
43 
43 

18 
6 


sec. 
2-*4 
471 
II  M 
3740 
35(10 


but  arc  subject  to 


These  mean 
periodic  and 

LU'NAR  YEAR,  is  the  period  of  twelve  synodic 
lunar  months,  and  consequently  contains  354  days ;  tho 
lunar  months  in  the  calendar  being  alternately  29  and  30 
days.  The  exact  period  of  12  lunar  months  Is  354  days, 
8  hours,  48  min.  34  sec. ;  so  that  the  lunar  rear  of  tho 
calendar  requires  to  be  adjusted  by  Intercalation  every 
third  year.  See  Calkmdab. 

LUNA'TION.  The  period  of  a  synodic  revolution 
of  the  moon,  or  the  time  from  one  new  moon  to  the  fol- 
lowing, being  that  In  which  the  moon  passes  through  all 
her  phases. 

LUNE,  or  LU'NULA.  A  geometrical  figure  In  form 
of  a  crescent,  bounded  by  two  arcs  of  circles  Intersecting 
at  its  extremities.  The  lunula  of  Hippocrates,  of  Chios, 
is  celebrated  on  account  of  a  remarkable  property 
discovered  by  that  geometer;  namely,  that  it  can  bo 
exactly  squared,  though  the  quadrature  of  tho  whole 
circle  has  baffled  the  ingenuity  of  mathematicians  of  all 
ages.  Let  A  D  B  be  a  srmicirclo 
whose  centre  Is  at  C,  and  A  E  B  a 
quadrant  of  another  circle  wl: 
centre  is  at  F  (C  Fbcini 
cuhtr  to  the  diameter  A 


l);th< 

space  contained  between  A  D  B  and 
A  E  B  is  the  lune  of  Hippocrates, 
and  it  is  equal  to  the  area  of  the 
triangle  A  1  II.  For  the  square  of 
A  F  being  equal  to  the  squares  of 
A  C  and  C  F,  or  twice  the  square  of 
A  C,  and  circles  being  to  one  another  as  the  squares  of 
their  radii,  the  whole  circle  of  which  A  F  is  the  radius  is 
equal  to  twice  the  circle  of  which  A  C  is  the  radius ;  and 
consequently  the  area  of  the  quadrant  A  E  B  F  is  equal 
to  the  semicircle  ADD.  Take  away  the  common  space 
A  E  B  A,  and  there  remains  the  triangle  A  B  F,  equal  to 
the  lune. 

LUNE'TTE.  (Fr.)  In  Fortification,  an  enveloped 
counterguard  or  elevation  of  earth,  made  beyond  tho 
second  ditch,  opposite  to  the  place  of  arms  ;  differing  from 
the  ravelins  only  in  situation.  Lunettes  are  also  works 
made  ou  both  sides  of  a  ravelin.   See  Fortification. 

Lunette.    In  Architecture,  an  aperture  for  the  ad- 
mission of  light  m  a  concave  celling ;  such  are  the 
lights  to  the  naves  of  St.Peter's  at  Rome 
at  London. 

LUNGS.  (Germ,  lungen.)  The  viscera  by  which 
respiration  is  carried  on.  The  right  lung  is  divided  into 
three  lobes,  the  left  into  two.  They  are,  as  it  were,  sus- 
pended in  the  chest  by  the  trachea,  and  separated  by  the 
mediastinum ;  they  arc  also  attached  to  the  heart  by 
tbe  pulmonary  vessels.  They  are  nourished  by  the 
bronchial  artery,  which  is  a  branch  of  the  aorta;  and  the 
pulmonary  artery  carries  the  venous  blood  through  them 
from  the  heart,  to  subject  It  to  the  action  of  the  air  in 
their  cellular  structure  i  the  blood  when  arterialitcd  re- 
turns to  the  heart  by  the  pulmonary  veins,  the  four  trunks 
of  which  enter  the  left  auricle.  The  bronchial  veins 
terminate  In  the  vena  azygos.  The  nerves  of  the  lungs 
arc  from  the  eighth  pair  and  great  Intercostal. 

LU'NISO'LAR.  (Lat.  luna.  the  moon,  and  sol,  the 
sun.)  Combining  the  motions  of  the  sun  and  moon.  A 
lunlsolor  period  is  that  after  which  the  eclipses  again  re- 
turn in  the  same  order.  (See  Cycle.)  The  Dyonysian 
period  of  532  years,  formed  by  multiplying  together  the 
solar  and  lunar  cycles  of  28  and  19  years,  has  sometimes 
been  called  the  lunlsolar  year. 

LUPERCA'LIA.  A  Roman  festival  in  honour  of 
Pan,  celebrated  in  February ;  when  the  Lupcrci  ran  up 
and  down  the  city  naked,  having  only  a  girdle  of  goat's 
skin  round  their  waist,  and  thongs  of  the  same  In  their 
hands,  with  which  they  struck  those  they  met,  particu- 
larly married  women,  who  were  thence  supposed  to  be 
rendered  prolific.  The  name  is  derived  from  lupus,  a 
woifi 
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The  indecencies  and  excesses  attending  the  processions 
of  (ho  Lupercals,  which  had  degenerated  from  high  reli- 
gious rites  toTulgar  superstition*,  provoked  the  indig- 
nation of  Christi  ins  in  the  4th  and  5th  centuries.  It  is 
commonly,  but  erroneously,  supposed  that  pope  Gelasius 
caused  them  to  be  abolished.  (Gibbon,  vol.  vi.)  Beugnot 
has  shown  the  contrary.  (Destr.  du  Paganisme  en  Occi- 
dent, book  xix.  ch.  S.) 

LUPE'RCI.  The  Roman  priests  of  Pan,  and  most 
ancient  religious  order  in  the  state,  having  been  instituted, 
according  to  tradition,  by  Evander,  king  of  IPallantlum, 
a  town  that  occupied  the  Palatine  Hill  before  Rome  was 
built.  There  were  three  companies  of  them  ;  vis.  the 
Fabiani,  Quintiliani,  and  Julii  —  the  last  of  whom  were 
founded  in  honour  of  Julius  Cstsar.  For  the  derivation 
of  the  word  see  Lupercama. 

LU'PINITE.  A  bitter  substance,  extracted  from  the 
leaves  of  the  white  lupin. 

LU'PULIN.  The  active  principle  of  the  hop ;  it  U 
more  properly  called  tupulite. 

LUrPUS.   (Lat.)   The  wolf.   One  of  the 
constellations,  situated  on  the  south  of  Scorpio. 

Lu'pus.  In  Pathology,  a  disease  which  eats  away  the 
parts  attacked  by  It  with  great  rapidity. 

LU'SIAD.  The  name  given  to  the  great  epic  poem 
of  Portugal,  written  by  Camocns,  and  published  in  1 871. 
The  subject  of  this  poem  is  the  establishment  of  the 
Portuguese  empire  in  India ;  but  whatever  of  chivalrous, 
great,  beautiful,  or  noble,  could  be  gathered  from  the 
traditions  of  his  country,  has  been  interwoven  into  the 
story.  Among  all  the  heroic  poets,  says  Schlegel,  either 
of  ancient  or  modern  times,  there  has  never,  since 
Homer,  been  any  one  so  intensely  national,  or  so  loved 
or  honoured  by  his  countrymen.  a»  Camoens.  It  seems 
as  if  the  national  feelings  of  the  Portuguese  had  centered 
and  reposed  themselves  in  the  person  of  this  poet,  whom 
they  consider  as  worthy  to  supply  the  place  of  a  whole 
host  of  poets,  and  as  being  in  himself  a  complete  litera- 
ture to  his  country.   Of  Camoens  they  say. 

Verterefas;  vquaremfas:  a-qnahllt*  unl 
Em  tibi ;  par  nctno ;  nemo  necundui  rr it. 

The  great  defects  of  the  Lusiad  consist  in  its  prepos- 
terous mythological  -machinery,  and  its  clumsy  manage- 
ment ;  but  in  all  the  qualities  of  verification  and  beauty 
of  language  it  is  perfect,  and  may  be  regarded  at  the 
*'  well,  pure  and  undefilcd,"  of  the  Portuguese  language. 

Few  modern  poems  have  been  so  frequently  translated 
a*  the  Lusiad.  Mr.  Adamson,  whose  Memoirs  of  the 
Life  and  Writings  of  Camoens  must  be  familiar  to  the 
reader,  notices  one  Hebrew  translation  of  it,  five  Latin, 
six  Spanish,  four  Italian,  three  French,  four  German, 
and  two  English.  Of  the  two  English  versions  one  is 
that  of  Sir  R.  Fanshawe,  written  during  Cromwell's 
usurpation,  and  distinguished  for  Its  fidelity  to  the  ori- 
ginal ;  the  other  Is  that  of  Mickle,  who,  unlike  the  former, 
took  great  liberties  with  the  original,  but  whose  addi- 
tions and  alterations  have  met  with  great  approbation 
from  all  critics— except,  as  indeed  was  to  be  expected, 
from  the  Portuguese  themselves.  (See  the  Quarterly 
Review,  vo\.  xxvii.) 

LUSTRA'TION.  (Lat.  lustro,  T purify.)  In  Roman 
Antiquities,  a  sacrifice  by  which  the  Romans  purified 
their  cities,  fields,  armies,  or  people,  defiled  by  any  crime 
or  impurity.  There  were  various  manners  or  performing 
this  ceremony,  according  to  the  nature  of  the  lustration. 
When  Servius  Tullius  had  numbered  the  Roman  people, 
he  purified  them,  as  they  were  assembled  in  the  Campus 
Martius,  by  causing  a  young  pig,  a  sheep,  and  a  bull,  just 
sacrificed,  to  be  paraded  round  them.  Before  the  cele- 
bration of  the  Ludi  Seculares,  which  took  place  only  once 
In  a  century,  the  populace  was  purified  by  a  little  sulphur, 
bitumen,  and  perfume,  fixed  to  a  piece  of  fir  called  ta-da, 
which  was  lighted,  and  which  thus  circulated  the  smoke 
around  them .  The  army  was  purified  by  causing  the  sol- 
diers to  defile  between  the  two  quivering  halves  of  a  victim, 
while  the  priest  offered  up  certain  prayers.  The  lustration 
of  a  funeral  pile  was  effected  by  making  the  spectators 
march  round  it  before  the  fire  was  kindled.  ( See  Memoiret 
dc  FAc.  det  Inscriptions,  vol.  xxxvl.)  See  Ambarvama. 

LU'STRUM.  (Lat.)  In  Roman  Antiquities,  a  space 
of  about  five  years :  at  the  end  of  which  period  the  feast 
called  Lustralia  was  celebrated,  in  which  the  censor 
purified  the  people  by  several  sacrifices  and  ceremonies  ; 
among  others,  the  suovetaurilia,  or  sacrifice  of  a  hog, 
sheep,  and  goat.  It  appears  that  rather  more  than  five 
years  usually  elapsed  between  one  lustralia  and  the  next ; 
but  the  word  lustrum  is  usually  employed  for  the  exact 
quinquennial  period.  The  derivation  of  the  word  is  un- 
certain. Lustrare,  in  Latin,  signifies  to  purify  by  a  solemn 
ceremony :  and  many  other  lustral  ceremonies  were  In 
use ;  as,  for  example,  the  dies  lustrales,  or  lustral  days, 
being  the  fifth,  or  according  to  some  writers  the  eighth, 
day  after  the  birth  of  a  child,  on  which  it  was  purified 
with  certain  solemnities,  named,  and  placed  under  the 
protection  of  the  gods  of  the  family ;  the  lustration  of 
fheep  In  April,  the  crops  in  May.  Ac,  of  which 
arc  continued  in  the  Roman  Catholic 


LYCANTHROPY. 

times.  Sea-water  was  the  most  ordinary  article  used  in 
lustrations.  Varro  derives  the  word  lustrum  from  luerr, 
to  pay ;  because,  according  to  the  custom  ordained  by 
Servius  Tullius,  who  first  instituted  the  census  (56& 
B.C.),  the  tribute  imposed  by  the  censors  was  paid  at  the 
beginning  of  every  tilth  year,  the  last  of  the  lustrum.  (  See 
an  Essay  In  the  Memoires  de  tAc.  det  Inter,  vol.  xxxix. ; 
and  Siebuhr's  History.) 

LU'SUS  HATUBJB.  (Lat.  a  sport  of  nature.)  A 
term  applied  to  any  thing  unnatural  in  the  physical 
world. 

LUTE.  (It.  Huto.)  A  musical  stringed  instrument 
of  the  guitar  species,  and  played  in  a  similar  way  ;  but  in 
form  more  resembling  the  section  of  a  pear,  with  a  back 
in  ribs,  like  those  of  a  melon. 

LUTES,  in  Chemistry,  applications  by  which  the  junc- 
tions of  vessels  are  rendered  tight.    A  glass  retort  is  said 


is  a  mixture  of  pipe-clay  and 

LU'THERANS,  or  FOLLOWERS  OF  LUTHER. 
The  denomination  of  Christians  whose  religious  system 
had  its  origin  in  the  preaching  of  Luther.  This  sys- 
tem in  some  respects  approaches  nearer  to  Romanism 
than  that  of  any  other  of  the  reformed  churches.  The 
notions  of  Luther  upon  the  nature  of  the  Eucharist 
are  known  under  the  name  of  consubstantlatioa,  or  the 
coexistence  of  the  body  and  bread,  the  blood  and  the 
wine,  at  the  same  time.  It  encourages  also  the  private 
confession  of  sins,  makes  use  of  wafers  In  the  adminis- 
tration of  the  Lord's  Supper,  and  allows  of  images  iu 
churches.  It  Insists,  however,  very  strongly  upon  Lu- 
ther's cardinal  doctrine,  the  justification  of  man  by  faith, 
and  not  by  any  merit  in  human  actions.  With  respect 
to  the  divine  decrees,  It  holds  that  God  foreknows  the 
dispositions  of  men.  whether  they  will  be  good  or  bad, 
and  predetermines  their  salvation  or  rejection  accord- 
ingly ;  differing  therein  from  the  tenet  of  the  Calrinists, 
which  represents  the  Supreme  Being  as  making  his  de- 
crees by  hU  own  mere  will.  The  dogmas  of  the  Lutheran 
church  are  carefully  set  forth  in  various  symbolic  books : 
the  Confession  of  Augsburg,  the  Articles  qfSmalcaU,  ths 
Shorter  and  I-argcr  C  atechisms  of  Luther,  and  the  Form 
of  Concord.  The  principle,  however,  of  this  church,  which 
considers  Christians  a*  accountable  to  God  alone  for  their 
religious  opinions,  allows  its  teachers,  at  the  present  day. 
an  unbounded  liberty  of  dissenting  from  these  decisions. 
The  Lutheran  church  predominates  In  the  north  of  Ger- 
many, In  Prussia,  Norway,  Denmark,  and  Sweden  :  there 
are  congregations  also  of  the  same  denomination  in  Eng- 
land, Holland,  Russia,  and  America.  In  the  Prussian 
dominions  it  has  been  remodelled  under  the  late  king, 
and  is  called  the  Evangelical  Church.  See  Christianity. 

LU'THERN.  (Fr.)  In  Architecture,  the  tame  as 
dormer,  which  see. 

LU'TRA.  (Lat  an  otter.)  A  genus  dismembered 
by  Storr  from  the  Limuran  Mustcla,  and  now  raised 
to  the  rank  of  a  family  (I.utrida). 

LUXA'TION.  (Lat.  luxare,  to  put  out  of  Joint.)  A 
dislocation  of  a  bone.  * 

LYCA'NTHROPY.  (Gr.  Xvhh ,  a  vo(f,  and  i,Be~r«, 
a  man.)  Herodotus  relates  that  the  Neurlans.  a  Scy- 
thian tribe,  were  supposed  to  be  changed,  for  a  certain 
number  of  clays  every  year,  into  wolves,  and  then  to  re- 
sume their  former  shape :  and  a  similar  superstition  is 
noticed  by  Virgil  in  his  Eclogues,  by  Pliny.  Pausanias, 
and  other  writers.  The  same  superstition,  of  the  power 
possessed  by  men  of  converting  themselves  Into  wolves, 
remained  In  more  modern  times  ;  but  that  which  the  clas- 
sical ancients  had  believed  to  be  effected  by  the  power  of 
herbs,  or  by  innate  powers,  was  by  Christians  considered 
as  a  species  of  sorcery.  These  human  wolves  were  called 
loup-garoux  by  the  French,  were-wolves  by  the  Anglo- 
Saxons,  wchrwblfe  by  the  Germans :  words  of  the  same 
derivation,  and  bespeaking  that  the  superstition  in  those 
countries  was  of  Teutonic  origin.  They  were  believed 
to  be  extremely  ferocious,  and  to  devour  not  only  beasts, 
but  human  beings ;  but  if  they  were  pursued  and  wounded, 
the  spell  was  frequently  dissolved,  and  the  sorcerers  were 
found  mutilated  in  those  limbs  in  which  they  had  re- 
ceived the  wound  in  their  wolfish  shape.  From  the  pre- 
valence of  these  superstitions  in  the  minds  of  an  igno- 
rant peasantry  originated  the  hideous  s|>ecies  of  madness 
termed  lycanthropy,  in  which  the  patient  believed  him- 
self to  be  a  wolf,  and  frequently  imitated  the  actions 
and  howl  of  that  animal.  In  France,  in  the  16th  century, 
numbers  of  these  unfortunate  beings  were  executed,  like 
witches,  on  their  own  confession  ;  and  in  the  avowals 
which  they  made,  of  having  killed  and  devoured  mankind, 
they  were  probably  not  always  under  a  delusion.  Some 
of  these  maniacs  declared  that  they  were  actually  wolves ; 
but  that  in  them  the  hair  grew  inside,  or  between  the 
skin  and  the  flesh.   Oribasijis.  who  Rvadtl  the  fifth  cen- 
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rv\n  as  a  species  of  marines*,  and  describes  the  tymp- 
tATsi  tml  the  euro.  This  specie*  of  insanity  teem*  to 
Km  gradually  died  away  along  with  the  superstition 
which  fare  it  birth.   (See  a  curious  article  in  the  Ehc. 


Viira/viitmna.) 
LYCK't'M.    An  academy  at  Athens  was  so  termed, 
^itu.vti.iti  ncir  th<-  temple  of  Apollo  Lyceua  It 
*»  frequented,  according  to  tradition,  by  Aristotle. 

schools  for  the  universities,  in  which  the 


*liau  philosophy  was  formerly 
on  the  Continent  the  name  of  1 


LYCCSA.  (Or.  Xvmt 
a  «hkh  the  eyes  form  a  q 
<*  longer  titan  it  is  wide 
K*td  oo  an  el,  ration.  Tl 


LY'CHSITES.  An  ancient  name  of  marble;  from 
Us  quarries  being  worked  by  lamp-light. 

LY'COPO'DIA'CE.*.  (Lycoporiium,  one  of  the  ge- 
nera.) A  natural  order  of  Acrogens,  inhabiting  all  parts 
of  the  world,  but  abounding  chiefly  in  hot  humid  situ- 
mom.  They  are  intermediate,  as  it  were,  between  ferns 
conifers*  on  the  one  hand,  and  ferns  and  mosses 
'■poo  the  other.  I.ycopodium  rufjrum  is  a  violent  ra- 
iaarur  ;  ciawatum  and  tetago  excite  vomiting ;  and  the 
>jTder  contained  in  the  seed-vessels  of  all  the  species 

•  to  highly  inflammable  as  to  be  employed  occasionally 
in  the  manufacture  of  fireworks.  They  are  propagated 
br  <poret  formed  in  two-valved  cases  axillary  to  the 

Trr  leaves. 
fCOPCDIUM.  A  fine  yellow  dust  or  powder, 
t»vg  the  seed  of  the  I.ycfpndmm  clavatum,  or  club 
boss:  when  thrown  into  the  flame  of  a  candle,  or  of 
(pint  of  wine.  It  burns  with  a  bright  flash.  It  is  much 
*"<urht  after  for  producing  theatrical  lightning,  and  Is  an 
ncvllent  substance  to  sprinkle  upon  pills  to  prevent 
tiwir  adhering. 

LYCCSA.    (Or.  X**t.  a  tro(f.)   A  genus  of  spiders. 

,  quadrilateral  group,  as  long  as 
ie;  the  two  posterior  eyes  not 
The  first  pair  of  legs  Is  evidently 
d.  but  shorter  than  the  fourth, 
•Inch  is  the  shortest  of  all.  The  Internal  extremity  of 
'>  jaws  is  obliquely  truncated.  Almost  all  the  l.ucot* 
i*T>on  the  ground,  where  they  run  with  great  swiftness. 
(Vj  inhabit  holes  in  the  ground,  which  they  line  with 
"Is.  and  enlarge  In  proportion  to  their  growth.  Some 
"tibUsh  their  domicile  in  chinks  and  cavities  in  walls, 
■here  they  form  a  silken  tube,  covered  externally  with 
particles  of  earth  or  sand.  In  these  retreats  they  change 
ttrnr  tegument ;  and,  as  it  appears,  after  closing  the 
feaing,  pass  the  winter  in  a  state  of  torpidity.  The 
'•'males,  when  they  go  abroad,  carry  with  them  their  eggs 
eloped  in  a  cocoon  attached  to  the  alMlomen  by 
:hr»ads.  On  Issuing  from  the  egg,  the  young  ones  cling 
the  body  of  the  mother,  and  remain  there  until  they 
«t  *t>l*>  to  provide  for  themselves.  The  l.ycota?  are  ex- 
trrnMfly  voracious,  and  courageously  defend  their  dwell - 
*».  the  famous  Tarantula  spider  is  a  species  of  this 
genus. 

LY'DIAN  STONE.  A  sllicious  slate,  used  by  the 
utvnts  as  a  touchstone,  from  Lyriia. 

LY  ING  PANELS.  In  Architecture,  those  in  which 
tt*  6hres  of  the  wood  lie  in  an  horizontal  direction. 

LY1NG-TO.  A  nautical  term,  denoting  the  state  of 
» ship  when  the  sails  arc  so  disposed  as  to  counteract 
r,  and  thereby  retard  or  destroy  the  progressive 
i  of  the  vessel.  The  fore  and  main  staysails  and 
trysail  serve  very  well  for  this  purpose,  as  they 
'*«**  but  little  way,  and  have  sufficient  power  to  keen  the 
,f''P  heeled  over,  and  therefore  steady,  with  her  decks 
turned  from  the  sea.  When  the  sea  runs  very  high,  the 
lover  sails  are  liable  to  be  becalmed  by  the  waves,  and 
•before  to  suffer  the  ship  to  roll  to  windward  ;  the  main- 
l«t*ui  is  then  used. 

LYMPH.  (Las.  lympha.  voter.)  The  liquid  con- 
^*il  In  the  Ivmphatics. 

LYMPH A'T  ICS.  Absorbent  vessels,  which  carry 
Vmph  from  all  parts  of  the  body,  and  terminate  in  the 
••**acic  duct. 

LYNCH  LAW.  The  Irregular  and  revengeful  species 

*  justice  administered  by  the  populace  In  some  parts  of 
«*  United  States,  Is  said  to  have  been  so  called  from  a 
Mrtfuian  farmer  of  the  name  of  Lynch,  who  took  the 
«*  Into  his  bands  on  some  occasion,  by  chasing  a  thief. 
|J"*  him  to  a  tree,  and  flogging  him  with  his 


was,  to  a  < 

of  enforcing  regular  law  ;  which  Captain  H  -• 


7*  (Diary  in  America)  attributes,  with  what  justice 
taow  not,  to  the  inadequate  pay  of  the  judicial  esta- 
"•uhment  In  the  newly  settled  districts,  and  the  bad 
character  of  many  of  the  judges,  raised  to  the  bench  by 
f  iTtioneering  politics.    He  instances  the  case  of  a  single 
in  Georgia,  with  3000  inhabitanU,  in  which  there 
*fr*  in  one  year  fifty-nine  assassinations,  as  a  proof  of 
occasional  utility  of  some  irregular  acta  of  justice 
0,1  the  desperadoes  of  such  a  population.    But  it  must 
"wely  contribute  to  brutalize  and  occasion  crime,  far 
(Bore  than  to  repress  it.   One  of  the  most  signal  and 
»  <>lent  acts  of  popular  resentment,  under  the  show  of 
,lmm*ryjustice,  was  the  mock  trial  and  execution  of  a 
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number  of  professed  gamblers,  at  Virksburg,  on  the 
Mississippi,  four  years  ago.  Miss  Martineau's  work  uu 
America  contains  some  fearful  pictures  of  the  persecu- 
tion carried  on,  under  the  same  pretences,  against  mis- 
sionaries or  supposed  missionaries  of  the  anti-slavery 
party.  In  the  southern  states.  Indeed,  she  received  a 
hint  that  she  ran  herself  some  danger  of  being  "  Lynched," 
if  she  visited  them  ;  which,  however,  did  not  affect  her 
resolution.  Lynch  law  may  1m*  called  a 
tation  of  the  old  feudal  Vchm-gerichto,  or  self  c 
In  Westphalia 


assumed  the  right  of  controllit 
the  nobles,  and  hare  been  the 


LYNX.  A 
formed  by  Hevelius. 

Lynx.  A  name  given  to  the  different  species  of  a 
group  of  the  Cots  (FeikLt),  distinguished  by  short  tails, 
and  generally  tufted  ears.  The  lynxes  have  been  long 
famed  for  their  sharp  sight ;  —  a  quality  which,  in  all  pro* 
liability,  they  derived,  together  with  their  name,  from 
Lynceus,  one  of  the  Argonauts,  to  whom,  on  their  perilous 
expedition,  his  quick  sight  was  of  essential  service  in  en- 
abling them  to  steer  clear  of  rocks  and  sand-banks.  The 
lynx  was  consecrated  to  Bacchus. 

LY'RA.  (Lat.)  The  Harp:  one  of  the  forty-eight 
constellations  of  Ptolemy.  It  is  situated  in  the  northern 
hemisphere. 

Ly'b*.  A  portion  of  the  brain,  the  medullary  fibres 
of  which  are  so  arranged  as  to  give  it  somewhat  of  the 
appearance  of  a  lyre. 

LYRE.  A  musical  instrument  of  the  greatest  an- 
tiquity among  the  Egyptians  and  Greeks.  Tradition  at- 
tributes its  invention  to  the  accident  of  finding  on  the 
banks  of  the  Nile  a  tortoise,  whose  flesh  was  entirely 
decomposed,  but  whose  tendons,  having  been  dried  and 
stretched  by  the  sun's  rays,  were  capable,  on  l»eing  struck, 
of  yielding  musical  sounds.  Hermes,  the  finder  of  this 
tortoise,  having  made  an  instrument  in  imitation  of  it,  is 
supposed  thus  to  have  been  the  inventor  of  the  lyre.  The 
Greeks  attribute  the  invention  to  their  Hermes  (Mer- 
cury), the  son  of  Jupiter  and  Mala.  It  is  generally  con- 
sidered that  the  original.  Egyptian  lyre  was  only  or  three 
strings,  and  that  the  Greek  Mercury  improved  upon  the 
invention  ;  that  the  Muses  clubbetl  together  to  add  one 
string.  Orpheus,  Linus,  and  Thomyris  adding  one  each, 
thus  forming  it  altogether  into  an  heptachord,  or  seven- 
stringed  lyre.  At  a  later  period  the  lyre  consisted  of 
eleven  strings,  which  were  made  of  the  sinews  of 
animals ;  its  body  was  hollow  to  increase  the  vo- 
lume of  tone  ;  and  it  was  played  with  the  plectrum  or 
lyre-stick  of  ivory  or  polished  wood,  and  sometimes 
with  the  fingers  like  the  harp.  It  went  by  the  diffe- 
rent names  of  lyra,  phorminx,  chalys,  barhitos,  barbiton, 
cithara. 

LYRE  BIRD,  or  LYRE  PHEASANT.  See  Mksl'ra. 
LYRIC.  SseOnz. 

LYTHRA'CBiE.  (Ly thrum,  one  of  the  genera.)  A 
natural  order  of  Polypetalous  E 
long,  tubular,  striated  calyxes,  in  I 
Inserted  the  petals,  while  the  stan 
base.  They  are  little  known  in  cultivation  ;  but  some  of 
them,  belonging  to  the  genera  Logerttrcrmia,  Diplutoilon, 
La/oemia,  Ac,  are  objects  of  striking  beauty.  Tho 
rosewood  of  the  cabinetmaker  Is  the  trunk  of  rhysnca- 
lynnm  Jiorthumla  ;  and  the  henna,  employed  in  the  toilet 
of  oriental  ladies,  is  obtained  from  Lawtonia  incrmu. 


M. 

M.  The  labial  letter  of  the  liquid  series.  It  is  suscep- 
tible of  various  interchanges,  mote  especially  in  tho 
Greek  and  Latin  language*.  (See  Penny  CycJo.)  In 
writing  two  M's  successively  the  Germans  frequently 
drop  one,  and  replace  it  by  a  stroke  over  that  which  they 
retain  ;  thus,  m.  As  an  abbreviation  M  stands  for  Marcus, 


MO  l 

MAB.    The  name  given  by  the  English 
IMh  and  succeeding  centuries  to  the  imag' 
the  fairies.    The  passage  in 
her  qualities  and  attributes  a 
familiar  to  all. 

MAC.    A  Scotch  term,  signifying  son, 
many  surnames,  as  Mae  Donald,  &c.    It  is  synonymous 
with  Fitz  in  England,  and  0  in  Ireland. 

MACA'CUS.  A  genus  of  Catarrhlne  or  Old  World 
monkeys,  characterized  by  having  a  fifth  tubercle  on  their 
last  molars  ;  ischial  callosities  and  cheek  pouches :  com- 
paratively short  and  thick  limbs ;  a  projecting  muzzle,  and 
prominent  superciliary  arches.    They  have  generally  a 

VJ 


prefixed  to 
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MACARONIC  VERSE. 

pendant  tail ;  but  In  somo  It  it  short,  at  in  the  pig-tailed 
baboon  (Macacus  rhesus).  When  they  cry  out,  they  In- 
flate a  membranous  sac,  which  communicates  with  the 
larvnx  above  the  thyroid  cartilage. 

MACARONIC  VERSE.  Verse  in  which  the  words 
of  a  modern  language  arc  ludicrously  distorted  into 
Greek  or  Latin  inflections  and  metre.  Theophilo  Fo- 
lengo,  who  wrote  under  the  name  of  Merllnus  Coccaius, 
in  Italy,  in  the  I6th  century,  and  calls  himself  the  in- 
ventor of  this  sort  of  burlesque  composition.  Informs 
us  that  its  name  is  derive!  from  the  Italian  macaroni, 
eatables  composed  of  flour,  cheese,  and  butter ;  and  that 
it  expresses  the  gross  and  rustic  characters  appropriate 
to  its  words  and  sentiments.  DrwnmondTs  Polcmo  Mid- 
dinia,  a  Scottish  burlesque,  is  perhaps  the  best  knout: 
macaronic  form  of  our  language. 

MACCABEES,  BOOKS  OF  THE.  The  two  last 
books  in  the  arrangement  of  the  Apocryphal  writings 
enumerated  by  our  church.  The  first  is  a  Greek  trans- 
lation  (as  is  supposed)  from  a  Chaldaic  original.  The 
second  appears  to  be  a  compilation  from  various  sources. 
The  two  books  are  not  connected:  the  former  compre- 
hends the  events  of  Jewish  history  for  nearly  40  years. 
B.  c.  176  to  139 ;  the  second  l>egins  about  B.  c.  187,  and 
extends  over  about  16  years.  Neither  has  ever  been 
reckoned  by  the  Jews  in  their  catalogue  of  sacred  writings  ; 
but  they  are  received  Into  the  canon  of  Scripture  by  the 
church  of  Rome,  with  the  title  of  3d  and  Mh  Chronicles. 
There  arc  two  other  books,  commonly  called  3d  and  ith 
Maccabees,  which  were  never  received  by  any  church. 

MACE.  A  word  of  doubtful  etymology,  signifying  some- 
times a  club  of  metal,  and  sometimes  a  military  weapon 
appropriated  to  the  cavalry.  About  the  period  of  Edward 
II.  maces  were  generally  used  in  England,  both  in  battles 
and  tournaments  ;  and  they  remained  so  till  the  time  of 
Elizabeth,  when  they  were  displaced  by  the  pistol.  Maces 
are  still  used  by  the  Turkish  cavalry.  The  mace,  as  an 
ensign  of  authority,  is  often  borne  before  magistrates. 
By  the  old  English  writers  it  is  used  synonymously  with 
sceptre. 

Mack,  the  external  envelop  of  the  seed  of  the  nut- 
meg, is  a  particular  form  of  what  botanists  call  arillus. 
It  Is  aromatic,  but  less  so  than  the  nutmeg ;  and  Is  chiefly 
used  in  cookery  or  in  pickles,  and  not,  like  the  latter,  In 


MACEDONIANS.  In  Ecclesiastical  History,  a  sect 
which  derives  Its  name  from  a  bishop  of  Constantinople, 
who.  in  the  4th  century,  denied  the  distinct  existence  and 
Godhead  of  the  Holy  Spirit,  which  he  conceived  to  be 
merely  "a  divine  energy  diffused  throughout  the  uni- 
verse, '  "  while  the  Father  and  Son  together  constitute  the 
one  existing  Deity."  These  opinions  were  condemned  at 
the  second  general  council  held  at  Constantinople  in  381. 
See  Pneumatomachi. 

MACERA'TION.  The  steeping  of  substances  in  any 
cold  liquor. 

MACHAIRODUS.  (Gr.  ststysufss,  a  sabre,  and  «b**>t, 
a  tooth.)   An  extinct  mammal,  allied  to  the  bear. 

MACHE'TES.  (Gr.  lutyfiny,  a  combatant.)  The 
generic  name  under  which  Cuvier  has  distinguished  the 
ruffs  and  reeves  from  the  sandpipers,  trodwits,  and 
other  allied  Grallc  The  ruffs  have  the  bill  and  carriage 
of  the  genus  Calidris ;  but  the  membrane  between  their 
external  toes  Is  nearly  as  extensive  as  in  Lhnosa.  Our 
native  species  {Machetes  purntsr,  Cuv.)  is  somewhat 
smaller  than  a  snipe,  and  celebrated  for  the  furious  com- 
bats that  take  place  among  the  males  In  their  nuptial 
season.  At  this  period  the  head  is  partly  covered  with 
red  papilltr  ;  the  neck  is  surrounded  with  a  thick  collar 
of  feathers,  which  often  varies  in  different  individuals. 

MA'CHIA  VELISM.  A  name  given  to  the  system  of 
governing  which  is  propounded  In  the  general  writings 
of  Machiavelli,  and  particularly  in  his  treatise  called  The 
Prince.  The  term  js  still  used  In  a  disparaging  sense, 
notwithstanding  the  different  construction  which  has  of 
late  been  given  to  the  motives  and  purposes  for  which 
Machiavelli  wrote'his  work. 

MACHI'COLATED.  (Fr. machicoulis.)  In  Gothic 
and  castellated  Architecture,  a  building  whose  parapets 
project  beyond  the  faces  of  the  walls,  and  are  supported  by 
arches  springing  from  large  corbels  or  consoles. 

MACiII'NE  (Gr.  ,ua-(«.^,  in  a  general  sense,  sig- 
nifies any  thing  which  serves  to  Increase  or  regulate  the 
effect  of  a  given  force.  Machines  are  either  simple  or 
compound.  The  simple  machines,  otherwise  called  the 
simple  mechanical  powers,  are  usually  reckoned  six  in 
number  ;  namely,  the  lever,  the  wheel  and  axle,  the 
pulley,  the  wedge,  the  screw,  and  Ihs  funicular  machine. 
Sec  the  respective  terms. 

Compound  machines  are  formed  by  combining  two  or 
more  simple  machines.  Thev  arc  classed  under  different 
denominations,  according  to  forces  by  which  they  are  put 
in  motion,  as  hydraulic  machines,  pneumatic  machines, 
electrical  machines.  Ac. ;  or  the  purposes  they  are  in- 
tended to  serve,  as  military 
chines,  Kc. 

Although  there  are  no  limits  to  the 


MACMILLANITES. 

adaptations  of  machinery,  there  arc  certain  general  prin- 
ciples which  may  be  applied  in  estimating  the  effects  of 
any  machine  whatever.  When  a  machine  attains  its  state 
of  uniform  motion,  the  momentum  of  the  power  is  equal 
to  that  of  the  resistance,  and  Is  the  same  that  would  be 
lis  equilibria  with  the  resistance  if  there  were  no  motion 
at  all.  From  this  principle,  and  from  the  consideration 
that  in  all  machines  the  work  done  is  to  be  estimated 
not  merely  from  the  quantity  of  resistance  which  is  over- 
come, but  from  the  quantity  overcome  in  a  given  time, 
we  can  ascertain  the  relation  that  ought  to  subsist  be- 
tween the  velocity  and  the  load  or  resistance  in  order 
that  the  effect  of  the  machine  may  be  a  maximum.  This 
maximum  effect  is  produced  when  the  two  following 
conditions  are  fulfilled:  1.  When  the  load,  or  resistance, 


is  about  four  ninths  of  that  which  the  power,  when  fully  ex- 
erted, it  Just  able  to  balance,  or  that  which  would  keep 


the  machine  at  rest  altogether  ;  and,  2.i 
of  that  part  of  the  machine  to  which  the  power  is  I 
is  one  third  of  the  greatest  velocity  of  the  power, 
conditions  are  deduced  from  the  following  empirical  ex- 
pression, which  is  adopted  by  Eulcr  and  other  wriUrs 
to  represent  the  law  of  the  moving  power :  Let  P  — 
the  power  applied  (or  weight  which  the  power,  when 
fully  exerted,  it  just  able  to  overcome)  ;  R  «=»  the  resist- 
ance, or  load,  or  weight  to  be  overcome ;  c  the  greatest 
velocity,  or  that  at  which  the  power  ceases  to  act  .  i  = 
:  then  the  law  of  the  moving  power  is 


-»(«-*)■ 


The  variables  in  this  expression  are  R  and  r,  and  the 
effect  is  represented  by  thejproduct_R  e,-  on  making  which 
a  maximum, 


_  i 


>d  by  the  prod 
rulet  of  the 

whence  the  formula  becomes  R  =  *  P. 


v  = 

From  these  expressions  it  follows,  that  when  the  moving 
power  and  the  resistance  are  both  given,  if  a  machine  be 
so  constructed  that  the  velocity  of  the  part  to  which  the 
power  is  applied  is  to  the  velocity  of  the  part  to  which 
the  resistance  is  applied  in  the  ratio  of  9  R  to  4  P,  the 
effect  of  the  machine  will  be  a  maximum,  or  it  will  work 
to  the  greatest  possible  advantage.  The  above  conditions 
apply  equally  to  machines  Impelled  by  animal  force  and 
the  agents  of  nature,  at  running  water,  steam,  the  force  of 
gravity,  &c.  An  animal  exerts  itself  to  the  greatest  advan- 
tage, or  performi  the  greatcit  quantity  of  work  in  the  least 
time,  when  it  moves  with  about  one  third  of  the  utmost 
tpeed  with  which  it  is  capable  of  moving,  and  is  loaded 
with  four  ninths  of  the  greatest  load  which  It  Is  capable 
of  putting  In  motion.  It  has  been  supposed  in  the  above 
remark*  that  the  friction  of  the  parts  of  the  machine 
is  included  in  the  resistance.  (See  Corlolis,  DerFJH 
des  Machines  i  Navier,  hecons  sur  V Application  de  la 
Mecanique ;  Belldor,  Architecture  Hydraulique ;  Gre- 
gory's Mechanics ;  Moselcy's  Mechanics  applied  to  the 
Arts,  Ac.) 

MACHI'NRRT.  A  general  term  by  which  the  works 
of  the  complex  machines  ate  designated. 

MA'C'IGNO.   (Ital.)   A  hard  siliclous  sandstone. 

MA'CLE.  A  mineral ;  called  also  ehiastolite.  It  forms 
prismatic  crystals,  white  externally  and  grey  within, 
which  are  found  embedded  in  clay- state.  Its  principal 
component  parts  are  silica  and  alumina,  with  a  little  oxide 
of  iron. 

MACLU'REITR.  A  mineral  named  after  Dr.  Maclure. 
from  New  York  and  New  Jersey.  It  occurs  in  roundish 
embedded  masses,  imperfectly  crystalline.  It  is  a  silicate 
of  magnesia,  with  traces  of  potash,  oxide  of  iron,  and 


MACMILLANITES. 
successors  and  representatives  of  the  Covenanters 
17th  century,  and  more  recently  denominated  the 
formed  Preshytery.  On  the  first  sett  lement  of  presbytery 
as  the  established  church  of  Scotland  at  the  Revolution 
in  1688,  a  small  body  of  the  people,  the  remnant  of  the 
Covenanters,  condemned  the  principles  on  which  that 
act  was  founded  as  Erastian.  They  insisted  not  only 
that  the  church,  though  endowed  by  the  state,  should  be 
entirely  independent  of  civil  authority,  and  uncontrollable 
and  supreme  in  itself,  but  that  the  revolution  government 
should  not  be  recognised,  inasmuch  at  it  w  at  not  founded 
on  the  Solemn  League  and  Covenant,  and  did  not  restore 
presbytery  at  it  had  obtained  during  what  they  called  the 
"  Second  Reformation,"  or  between  1638  and  1649,  at  the 
death  of  Charles  I.  Though  reduced  to  a  very  small 
number  at  the  era  of  the  Revolution,  and  deserted  by  their 
pastors,  who,  In  16%),  gave  in  their  accession  to  the  ju- 
dicatories of  the  established  church,  they  maintained  their 
principles  with  unshaken  firmness,  and  would  accept  of  no 
conditions  of  which  these  were  not  the  basis.  They  also 
continued  tealously  to  maintain  those  praying  societies 
(hence  they  were  sometimes  called  Society  people)  which 
they  had  formed  in  the  time  of  Charles  II.,  when  de- 
prived of  religious  ordinances  from  the  paucity  of  clergy, 
men.    A  regular  correspondence  between  " 

in  order  to 
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Mr.  John  McMillan,  who  had  been  onlai 
minister  of  Balmaghie,  in  the  stewartry  of  I 
in  1701  adopted  and  publicly  avowed  th« 
and  was,  in  consequence,  deposed  In  1704  t 
of  the  ministry.     He  did  not,  however, 


MACHODACTYLI. 

state  of  matters  throughout  the  body  at  large,  and  to  cul- 
tivate a  closer  acquaintance  with  each  other. 

Thus  they  remained  without  a  pastor  for  sixteen  years ; 
and  as  they  were  a  small,  so  they  were  generally  re- 
garded as  a  fauatical  and  illiberal  sect,  enemies  equally 
to  the  ecclesiastical  and  civil  authorities.  Meanwhile. 
Mr.  John  M'Millan,  who  had  been  ordained  parochial 

of  Kirkcudbright, 
their  principles  ; 
from  the  office 
his 

ministerial  character;  but  continued  to  officiate  both 
among  his  former  people,  who  almost  to  a  man  adhered 
to  him,  and  others  who  favoured  his  views.  In  1708, 
bating  received  a  unanimous  call  from  the  scattered 
societies  to  be  their  minister,  he  accepted  the  invita- 
tion ;  and  in  a  short  time  he  was  joined  by  Mr.  John 
M'Neil,  a  licentiate  of  the  established  church,  who,  like 
himself,  had  been  deprived  of  all  connection  with  that 
church.  The  high  veneration  which  Mr.  M'Millan  and 
Mr.  M'Neil  entertained  for  preihyterian  government, 
prevented  any  attempt  being  made  to  obtain  ordination 
tor  the  latter  in  an  irregular  way.  Neither  would  they 
compromise  their  principles  to  gain  the  co-operation  of 
other  ministers  who,  like  themselves,  but  for  somewhat 
ditferent  opinions,  had  been  expelled  from  the  establish, 
raent.  They  renewed  the  Covenant  in  1712,  and  never 
ceased  to  bear  public  testimony  against  what  they  re- 
garded the  defections  and  corruptions  of  the  church  of 
Scotland. 

On  the  death  of  Mr.  M'Neil,  which  took  place  not  long 
afterwards.  Mr.  M'Millan  was  joined  by  the  Rev.  Thomas 
Nairn,  who  had  been  driven  from  the  church,  and  had 
for  some  time  been  connected  with  the  Secession.  The 
prospects  of  the  M'Millan,  Us.  as  this  sect  had  long  been 
called  in  honour  of  their  eminent  leader,  now  began  to 
brighten.  Their  two  clergymen  and  some  lay  elders 
(formerly  ordained)  constituted  a  presbytery,  in  1743,  at 
Braehead,  near  Carnwath,  Lanarkshire,  and  gave  their 
body  the  name  of  the  Reformed  Presbytery,— a  designa- 
tion which  has  superseded,  in  a  great  measure,  that  of 
M"  Millanites.  They  are  also  called  Mountain  or  Hilt 
people;  because,  having  at  first  no  chapels,  they  con- 
ducted public  worship.  In  imitation  of  their  persecuted 
ancestors  in  the  reigns  of  Charles  II.  and  his  brother, 
in  the  open  air,  generally  on  the  side  of  a  hill. 

From  the  time  they  were  constituted  into  a  presbytery, 
their  number  has  gradually  hut  slowly  increased.  In 
1*6  they  bad  sixteen  congregations ;  but  their  highest 
ecclesiastical  court  was  a  presbytery.  They  now  form  a 
syood,  consisting  of  six  presbyteries  ;  the  number  of  con- 
gregations being  thirty-live.  In  the  days  of  persecution, 
some  of  their  adherents  took  refuge  in  the  north  of  Ire- 
1 ;  and  the  M'Millauites  there  form  four  presbyteries, 
racing  twenty-one  congregations.  The  sect  prevails 
in  the  United  States  to  the  extent  of  eight  or  ten 
congregations.  Somo  of  their  congregations  in  Scotland 
are  very  small,  and  none  of  them  arc  large.  They  have 
r  of  divinity  belonging  to  their  own  body. 


They  still  hold  substantially  the  same  sentiments  as  the 
alleged  Erastianism  of  the  established  church,  or  what 
they  regard  at  her  unscriptural  subjection  to  the  civil 
power.  Some  of  their  extreme  opinions,  however,  on 
the  subjects  of  the  covenant  and  presbytery  have  of  late 
been  somewhat  modified.  Tbey  generally,  if  not  uni- 
versally, use  public  prayers  for  the  sovereign  and  for  civil 
maturates  ;  an  act  which  they  from  conscience  avoided 
for  about  a  century  after  their  organization  under  Mr. 
M'Millan.  Wherever  their  numbers  arc  sufficiently 
large,  they  have  built  chapels  ;  and  public  worship,  in 
any  circumstances,  rarely  takes  place  out  of  doors.  They 
not  thought  it  expedient  t<>  renew  the  Covenant  since 
1745.  In  short,  they  have  become  a  comparatively  liberal 
and  enlightened  sect  of  Christians,  and  are  eminently 
characterized  by  piety  and  moral  strictness.  (See  Adam  s 
Religious  World  Displayed,  vol.iii.  157—169.;  The  Tes- 
trmony  vf  the  Reformed  Presbyterian  Church,  Paisley. 
1*37;  Historical  Part  of  the  Testimony,  Glasgow.  IH39; 
A  short  Acc.qfthe  Old  Presbyterian  Dissenters,  Glasgow. 
l*r*4;  Actt  Of  Gen.  Assembly  apud  Ann.  1704,  1708, 
1715  :  also  the  articles  Camehonians  and  Covenanted 
in  this  work.) 

MACRODA'CTYLI.    (Gr.  long  ;  tamftty. 

a  finger.)  A  tribe  of  wading  birds,  comprehending  those 
in  which  the  toes  are  remarkable  for  their  extreme 
l«-njrth  ;  as  the  jacanas. 

MA'CROPUS.  ( Gr.  ****(«.  long;  **ut,fool.)  The 
generic  name  of  the  kangaroo  ;  also  applied  to  a  genus 
of  beetles. 

MACRO II'RANS,  Macroura.  (Gr.  sms«*«,  long,  and 
'-{2.  a  tail.)  A  section  of  Decapod  Crustaceans,  in- 
cluding all  those  which  have  the  tail,  or  post  abdomen, 
as  long  or  longer  than  the  body. 
MA'CULjE.  {Lai.  spots.)  Dark  spots  on  the  surfaces  of 
i  and  moon,  and  on  some  of  the  p 
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spots  are  very  variable  as  to  form  and  continuance.  They 
were  first  observed  by  Galileo  in  Italy,  and  Harriot  in 
England,  soon  after  the  Invention  of  the  telescope,  and 
unknown  to  each  other.  The  spots  on  the 
permanent,  and  are  caused  by  the  shadows  of  Its 
tains,  and  the  unequally  reflecting  materials  of  which  parts 
of  it  are  composed.  The  planets  have  some  permanent 
macula-,  a*  the  belts  ot  Jupiter  ;  Usd  MM \  .in.tliir.  MD*> 
dtaHj  Mars  and  Venus,  and  frequently,  also,  Jupiter. 
These  maculae  have  led  to  many  fanciful  conjectures  res- 
specting  the  constitution  and  atmospheres  of  the  bodies 
of  the  solar  system.   See  Slm,  Moon. 

MA'DDER.  The  prepared  root  of  the  Rubia  tine- 
torum.  It  is  extensively  used  as  a  red  dye  stuff ;  its  In- 
fusion Is  of  a  dirty  red  colour  ;  but  It  Is  rendered  bright 
and  permanent  by  an  aluminous  mordant.  Its  colouring 
principle  has  been  termed  alizarine. 

MA  DIA.  (Gr.  i*« h <n .  bald.)  A  genus  of  Composite 
plants,  inhabiting  South  America  and  California,  and  Im- 
portant because  of  the  utility  of  the  fruit  as  a  source  of 
vegetable  oil.  From  some  German  reports  it  appears 
that  it  is  the  most  productive  of  all  oil  plants. 

MADO'NNA.  (Engl,  my  lady.)  An  Italian  term  ap- 
plied to  the  Virgin  Mary.  Hence  pictures  of  the  Italian 
school  representing  the  Virgin  arc  generally  designated 
as  "  Madonnas." 

MA'DREPO'RA.  (A  hybrid  compound  of  the  French 
madrc,  spotted,  and  the  Latin  porus,  a  pore.)  The  word 
appears  to  have  been  first  used  by  Impcrati  to  designate 
a  genus  of  Lithophytes,  in  which  the  calcareous  axis  has 
its  whole  surface  beset  with  small  lamellate  and  stellate 
depressions. 

The  genus  was  adopted  by  Linnscus,  who  placed  it 
among  his  Vermes  Zoophyta,  and  characterized  it  as  fol- 
lows:— "Animal  resembling  a  medusa ;  coral  with  lamel- 
late star-shaped  cavities."  It  is  scarcely  necessary  to 
observe  that  the  animal,  especially  in  the  larger  madre- 
pores, as  the  t'ungia,  most  closely  resembles  the  Actinia 
in  its  general  organization.  Cuvlcr  places  the  madrepores 
In  the  tribe  Lithophyta,  of  the  family  of  Polypi  corticati. 
The  Lithophytes  having  the  common  character  of  the 
Linnrcau  genus  are  now  subdivided  into  the  genera 
l  un^ia.  Lam.;  Turbinolia,  I . ;  m  i . ;  Cyclolythus,  Lam.;  Ca- 
ryophylLca,  Lam.;  Oculina,  Lam.;  PeeciUopora,  Lam.;  Se- 
rialopora.  Lam.;  Astrea,  Etplanaria,  Pontes,  Meandrina, 

Agarictna, 


Cuv.  i  Pavonio,  Cuv. ;  Hydrophora,  Fischer  ; 
Cuv. ;  Sarcinula,  Lam. ;  Stylina,  Cuv. ;  and  j 
proper. 

MA'DREPORITE.   A  species  of  colui 
of  lime  found  in  Norway  ana  Greenland. 

MA'DRIER.  In  Military  Engineering,  a  thick  plank 
covered  with  plates  of  iron,  and  having  a  cavity  sufficient 
to  receive  the  mouth  of  a  petard,  with  which  it  is  applied 
against  a  gate  or  any  other  obstacle  intended  to  be  broken 
down.  Also,  the  flat  beams  laid  in  the  bottom  of  a  moat 
or  ditch  to  support  the  wall.  There  are  also  madriers 
lined  with  tin  and  covered  with  earth,  to  form  roofs  over 
certain  portions  of  military  works,  in  order  to , 
teuton  against  fires  in  lodgments,  &c. 

MA'DRIGAL.  One  of  the  fa 
consisting  of  fewer  verses  than  the  sonnct'or  roundelays 
In  its  composition  the  fancy  and  convenience  of  the  poet 
are  not  subjected  to  very  strict  rules,  rhymes  and  verses 
of  different  species  being  often  intermixed.  The  sub- 
jects are  mostly  of  a  tender  and  gallant  nature  ;  the  cha- 
racter often  quaint,  the  expressions  marked  with  great 
simplicity.  Sometimes,  however,  a  loftier  and  sublimer 
train  of  thought  finds  its  way  into  these  compositions,  es- 
pecially among  those  of  the  English  school,  as  in  the 
following  celebrated  specimen,  set  to  music,  i 
written,  by  Orlando  Gibbons,  In  1611:  — 


Oh  '  that  the  learned  poets  of  this  t 
Who  in  a  lovesick  line  so  well  can  tpeak. 
Would  not  roiuumc  K°°d  wit  In  hiti-ful  rhjme. 
But  *ith  deep  care  some  better  tublect  And; 
For  if  their  mu»ic  pUsue  In  eaxthlv  thlniri. 
How  would  it  lound  if  strung  with  heav'niy  strings  ! 

Of  a  lighter  and  more  regular  sort,  the  following  may 
serve  for  a  specimen :  — 

When  ThoralU  delights  to  walk, 

The  fairies  do  attend  her ; 
Thrv  vwwih  *mg  and  »wil)f  talk. 
And  sweetly  do  commend  her. 


Grassineau,  in  his  Musical  Dictionary,  describes  the 
madrigal  as  "  a  little  piece  of  poetry,  the  verses  whereof 
were  free  and  easy,  usually  unequal :  it  borders  on  a  son- 
net and  an  epigram  ;  but  has  not  the  briskness  of  the  one, 
nor  the  poignancy  of  the  other." 

It  is  extraordinary  that  the  etymology  of  this  word, 
though  introduced  but  little  more  than  three  centuries 
ago,  Is  now  altogether  lost.  We  subjoin  the  conjectures 
that  have  been  raised  upon  it.  Hengifo  ( Arte  Poetiea) 
-s  that  it  is  corrupted  from  the  word  mandrial,  a  sheep - 
Bcmbo  seems  to  think  with  the  last-t 
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author,  and  define*  it  as  a  pastoral  love-song ;  adding, 
moreover,  that  it  is  of  Provencal  origin.  Huet  bringalt 
from  Martegaux,  the  name  of  a  people  of  Pro  re  nee.  •*  Cos 
martegalles  ct  madrigaux,"  he  observes,  "  ont  prls  leur 
notns  des  Martcgaux,  pcuplc  Montagnards  de  Provence : 
dc  mesme  que  les  Gavots,  people  Montagnards  du  pays 
de  Oats,  ont  donne  le  nom  &  celle  que  nous  ap|>ollons  ga- 
votte." ( Traiti  des  Romans,  p.  124.)  Covarruvlas  ( 7Vf- 
sor  de  la  Langue  Castellan)  derives  it  from  mandra.  So 
that  there  is  much  testimony  in  favour  of  its  pastoral 
origin.  But  the  most  curious,  perhaps,  of  all  the  ety- 
mologies is  that  of  Ferrari,  in  hit  Origin*  de  la  Iutngue 
Italienne,  who  derives  the  word  from  the  Spanish  verb 
madrugar,  to  rise  in  the  morning:  which  Menage  In  hU 
Diet.  Ely.  says  is  naught.  This  last-named  author 
throws  out  a  suggestion  that  it  may  have  had  its  origin 
in  a  town  called  Madrigal  (of  which  name,  indeed,  there 
are  two  in  Old  Castile),  In  Spain  ;  as  from  Vallec  de  Vire 
has  been  formed  the  word  Vaudeville  (p.  464.).  Others, 
supposing  that  the  earliest  specimens  of  this  sort  of  poetry 
were  addressed  to  the  Virgin  (a/to  madre),  have  thence 
derived  madrialle  and  madrigale  ;  and  go  on  to  say  that 
having  afterwards  been  applied  to  poems  of  love  and  gal- 
lantry, the  original  meaning  was  lost.  The  words  of  a 
very  large  proportion  of  the  madrigals  of  the  sixteenth 
century,  a  period  when  they  were  most  in  favour,  are 
certainly  compositions  indicating  addresses  to  the  mother 
of  love  and  gallantry  {alia  madre  galante)  rather  than  to 
the  Virgin.  At  this  period,  moreover,  the  composers 
called  their  motels  madrigal*  spiritual!.  We  regret  that 
we  cannot  guide  the  reader  with  any  certainty  upon  this 
subject,  in  which  we  must  leave  him  to  a  choice  among 
the  etymologies  here  set  down,  or  to  find  one  of  his  own 
that  he  may  think  more  germane  to  the  matter. 

We  will  now  endeavour  to  define  this  word  in  a  musical 
sense ;  and  we  do  not  think  we  can  better  accomplish  that 
object  than  in  the  quaint  language  of  old  Charles  Butler 
{Principles  of  Music,  London,  1636).  He  says,  "The 
madrigal  is  a  chromatic  mode  in  discant,  whose  notes  do 
often  exceed  the  number  of  the  syllables  of  the  ditty, 


sometimes  In  duple,  sometimes  in  triple  proportion,  with 
quick  and  sweet  reports  and  repeats,  and  all  pleasing 
rieties  of  art,  in  four,  five,  or  six  parts ;  having  in  oni 

f  rests,  especially  In  the  begin 


of  art,  in  four,  five,  or  six  parts ;  ha* 


va- 

one  or 


ning,  to  bring  in  the  points  begun  in  another  part." 
Choron  calls  it  a  species  of  composition  resembling  the 
fugue,  but  the  style  of  which,  being  less  dry,  is  susceptible 
of  every  kind  of  expression.  The  simple  madrigal  is  for 
voices  only ;  the  accompanied  madrigal,  as  its  name  im- 
ports, Is  with  an  accompaniment  of  one  or  more  instru- 
ments, mostly  the  organ.  To  Arcadelt,  a  Flemish  com- 
poser, has,  but  without  foundation,  been  attributed  the 
honour  of  composing  the  first  madrigals.  They,  how- 
ever exist  by  more  ancient  composers,  even  by  those 
of  the  Flemish  school ;  and  to  our  readers  who  arc  at  all 
conversant  with  the  subject,  the  name  of  Adrian  Wlllacrt 
will  doubtless  occur  as  one  of  the  composers  alluded  to. 
The  fact  is.  that  simple  madrigals  appeared  about  the 
beginning  of  the  16th  century,  during  which,  and  the 
whole  of  that  following,  the  style  was  particularly  culti- 
vated and  encouraged,  and  may  be  considered  to  have 
now  patted  away,  unless  we  are  allowed  to  consider  the 
English  glee  an  offset  from  It.  The  first  madrigals  were  in  a 
style  of  music  very  much  resembling  that  of  the  church ; 
but  they  afterwards  assumed  a  character  peculiar  to  them- 
selves, which  is  strikingly  exemplified  in  those  of  Luca 
Marenzio  (soon  after  the  time  that  Palestrina  flourished), 
and  after  him  in  the  works  of  Gesualdo,  the  Prince  of 
Vcnosa,  Montcverde,  and  Masocchl.  It  is  in  their  madri- 
gals that  the  restraints  which  laboured  counterpoint 
Imposed  were  abandoned,  to  make  way  for  Imitations, 
canons,  and  fugues.  The  style  was  indeed  that  of  the 
age,  but  the  subjects  were  free ;  and  the  tender  and  im- 
passioned poetry  adopted  was  well  expressed  in  the  affec- 
tions of  the  harmonies  employed.  The  original  charac- 
ter gradually  became  more  free,  and  was  carried  to  its 
utmost  limit  in  the  compositions  of  the  celebrated  Ales- 
sanbro  Scarlatti.  In  England,  during  the  reign  of  Eliza- 
beth, the  composition  of  the  madrigal  attained  a  very  high 
degree  of  excellence,  perhaps  the  highest.  Our  com- 
posers were  in  no  respect  inferior  to  those  of  Italy  and 
the  Netherlands.  It  is  hardly  necessary  to  observe  that 
among  them  are  to  be  found  the  names  of  Orlando,  Gib- 
bons, Dow  land,  Wllbye,  Ward,  Bennett,  and  Morley. 

MAESTO'SO.  (Ital.)  In  Music,  a  direction  to  the 
performer  that  the  music  to  which  the  word  is  prefixed 
is  to  be  performed  slowly  and  with  grandeur. 

MAGAZINE.  (Fr.  magazin.)  A  receptacle  for  mili- 
tary stores,  but  especially  for  gunpowder,  in  a  fortress. 

Magazine.  An  apartment  below,  In  the  after  part  of 
the  ship,  in  which  the  powder  is  kept.  As  lights  are 
not  allowed  to  be  burnt  here,  the  light  Is  received  from 
another  apartment,  called  the  light-room. 

Magazine.  In  Literature,  the  general  designation  for 
the  periodical  literature  of  a  country,  exclusive  of  the 
newspaper  and  review.  The  peculiar  province  of  the 
two  latter  seems  to  be  to 
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one  on  politics  and  passing  events,  the  other  on  literary 
and  scientific  subjects ;  while  that  of  the  magazine  u 
of  a  more  miscellaneous  character,  embracing  all  the  fea- 
tures of  the  newsjiaper  and  review,  but  at  the  same  tin  e 
containing,  in  the  form  of  tales,  sketches,  and  poetry.  Ar.. 
a  great  variety  of  what  may  be  peculiarly  termed  original 
matter,  the  introduction  of  which  would  be  foreign  to  the 
purposes  of  the  others.  The  earliest  publication  of  this 
kind  In  England  was  the  Gentleman's  Magazine,  which 
still  exists.  It  appeared  in  1731  ;  and  the  success  which 
so  deservedly  followed  its  establishment  immediately 
called  Into  the  field  a  host  of  competitors,  which  have  so 
Increased  in  number  and  variety  as  to  form  an  era  in 
literary  history.   See  Periodicals,  Review. 

MAGELLA'NIC  CLOUDS.  Three  nebular  in  the 
southern  hemisphere,  first  recorded  by  the  navigator  Ma- 
gellan, and  named  after  him ;  two  of  them  about  1 2°  or  13° 
from  the  south  pole,  and  the  third  more  distant.  Whe- 
ther they  be  resolvable  Into  stars  by  means  of  the  larger 

they  probably  arc. 
MA'GIANS.  The  caste  of  priests  (hereditary)  among 
the  Persians  and  Medians  are  so  termed  by  ancient  Greek 
historians.  The  name  has  been  derived  by  modern  ori- 
entalists from  mag  or  mag,  signifying  priest  in  the  Pen  lev  i 
language.  Zoroaster  is  designated  as  the  great  reformer 
of  the  order ;  but  the  history  and  the  very  existence  of 
that  celebrated  character  are  enveloped  in  complete  ob- 
scurity. He  is  generally  supposed  to  have  lived  at  no 
long  period  before  the  age  of  Cyrus.  The  most  remark- 
able feature  of  his  doctrine  consisted  in  the  two  principle* 
of  Good  and  Evil  (Oromasdes  and  Arimancs),  who  were 
held  to  divide  the  dominion  of  the  world,  in  alternate 
periods,  during  its  whole  predestined  duration  of  12,'iGO 
years.  The  books  termed  the  Zendavesta,  brought  to 
Europe  In  the  last  century  by  Anquetil  du  Perron,  are 
supposed  by  some  to  contain  the  essential  doctrines  of 
this  religion  ;  but  their  authenticity  has  been  the  subject 
of  much  discussion.  The  fire-worshippers  of  Persia  and 
India  still  hold  them  in  reverence.  (See  Zen  da  vest  a, 
Gi'ebres.)  Our  amplest  resources  for  the  study  of  the 
religion  and  character  of  the  ancient  magi  are  to  be  found 
In  the  learned  researches  of  Anquetil.  (See 
Me  moires  t 
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ires  de  VAcad.  des  Inscriptions,  vol.xxxiv.) 
GIC.  ( Lat.  ars  magica.  the  art  of  the  Magi ,  be- 
lli use  Persian  philosophers  were  ranked  by  the 
Romans  among  the  highest  professors  of  supernatund 
powers,  through  intercourse  with  the  genii  or  intelli- 
gences with  which  their  universe  was  peopled.  )  Common 
as  the  superstitious  belief  in  the  possession  of  such  powers 
has  been  among  all  nations  hitherto  discovered  on  the 
globe,  the  Romans  were,  perhaps,  the  most  superstitious 
in  this  and  other  respects  of  all  people.  No  American 
tribe  has  a  more  implicit  faith  in  its  rude  "  medicines" 
or  "mysteries,"  than  this  great  and  civilised  people  had  in 
its  auguries  and  divinations  ;  and  it  Is  a  remarkable  fea- 
ture in  their  character,  that  while  their  religion  prescribed 
these  rites,  the  popular  imagination  was  always  searching 
after  fresh  excitement  from  others,  which  were  not  only 
unauthorized,  but  condemned  by  their  laws, —  the  prac- 
tices of  the  Thcssalian  witches,  the  magi,  the  sorcerers  of 
Egypt  and  Phrygia,  and  the  numberless  other  foreign 
nations  with  which  their  dominion  brought  them  In  con- 
tact. Against  these  the  emperors  were  continually  renew- 
ing their  ineffectual  edicts ;  and  it  seems  to  have  been 
mainly  from  this  circumstance  that  the  idea  of  magic,  at 
a  black  and  forbidden  art,  became  rooted  in  the  minds  of 
the  people  of  modern  Europe.  For  the  northern  conquer- 
ors held  such  supernatural  power  in  high  respect  ;  ami 
in  the  East,  the  favourite  land  of  sorcery  and  magic,  the 
lave  from  time  immemorial  been  regarded 
lerable  than  as  hateful.  As  to  ancient  magic, 
see  Mim.  de  rAcad.  des  Inter,  vol.  xxxix.  Hence,  if  any 
systematic  account  can  be  attempted  of  matters  which  have 
their  foundation  in  the  strange  caprices  of  popular  cre- 
dulity, it  may  lie  thought  that,  in  the  superstition  of  the 
middle  ages,  white  magic  or  celestial  magic,  according  to 
Cornelius  Agrippa't  division,  originated  in  the  North  or 
East ;  superstitious  or  diabolical  magic  from  Roman 
notious  engrafted  on  Christianity ;  while  natural  magic 
arose  merely  from  the  disposition  among  the  scientific  of 
those  days  to  take  advantage  of  the  vulgar  propensity  to  at- 
tribute every  thing  extraordinary  to  supernatural  causes. 
It  is  to  be  observed  that  among  the  crusaders,  and  other 
Christian  warriors  of  the  middle  ages,  magic  was  regard<-d 
as  a  peculiar  ally  of  the  eastern  and  northern  Infidel*  with 
whom  they  were  in  contact.  The  inhospitable  North  was 
peopled  by  their  imagination  with  enchanted  castles  and 
spectral  illusions  (see  Scott's  Ihrmonology  and  IV itr it- 
er aft,  letter  t.)  ;  and  Froissart  gives  a  most  | 
account  of  the  spells  which  were  resorted  I 
homctan  warriors  in  their  conflicts  with  the 
the  cross.  In  the  romances  founded  on  these  historical 
encounters  there  are  usually  a  good  magician  cr  witch 
(not  the  degraded  witch  of  vulgar  superstition,  but  the 
French  fee,  Italian  fata)  enlisted  in  the  Christian 
party ;  evil  necromancers  in 
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to  Ariosto,  Matagigi  and  Melius  aid  the  one  tide,  and 
Atlas  the  other.  The  notion  of  while  witches,  or  bene- 
ficent wizards,  was  assiduously  kept  up  by  those  impostors 
«bo  wished  to  profit  by  the  public  credulity,  and  yet 
aroid  the  penalties  awarded  by  the  churrh  ;  and  in  the 
church  itself  there  was  a  contest  continually  maintained, 
whether  magic,  practised  through  laborious  research 
And  study  of  the  celestial  influences  or  intermediate 
spirits,  was  lawful.  But  the  public  opinion  always  in- 
clined the  other  way ;  and  the  magicians  of  highest  pre- 
tensions were  always  in  danger  of  being  classed  with  the 
hated  necromancers  who  derived  their  power  from  com- 
pact with  the  devil.  Among  the  earliest  fables  respecting 
the  higher  order  of  European  magicians  is  that  of  Virgil, 
the  Latin  poet,  turned  Into  a  wizard  by  popular  belief, 
which  dates  as  high  as  the  llth  or  I'ith  century.  Robert 
of  Lincoln  (Grossetctc),  Michael  Scot,  Albert  us  Magnus, 
and  the  famous  Roger  Bacon,  all  lived  In  the  13th.  Of 
these  the  first  was  a  church  reformer,  who  seems  to  have 
Inn  under  the  imputation  of  magic  merely  on  account  of 
the  displeasure  with  which  he  was  regarded  by  the  or- 
thodox. Michael  Scot  is  almost  wholly  a  traditional  per- 
sonage ;  that  Is,  his  real  history  is  scarcely  known :  the 
Kuropean  reputation  which  he  had  achieved  as  a  wizard 
Is  proved  by  the  high  mention  of  him  In  the  Inferno  of 
Dante,  who  condemns  all  magicians  indiscriminately  to 
eternal  punishment.  It  is  difficult  to  say  that  Roger 
Bacon  ever  gave  any  cause  by  pretensions  of  his  own, 
Hie  so  many  other  eminent  natural  philosophers  of  early 
lime,  to  those  charges  of  magic  to  which  his  high  ge- 
nius subjected  him.  Perhaps  Sir  F.I'algrave,  in  his  amus- 
ing fiction  (  The  Merchant  and  Friar),  is  not  far  wrong  in 
representing  him  as  partly  dazzled  by  an  inability  to  com- 
prehend the  real  extent  of  those  extraordinary  disco- 
veries which  were  opening  upon  him,  and  partly  owing 
his  magical  reputation  to  the  Impostures  practised  by  his 
servants  in  his  name.  Albert  us  Magnus,  a  Dominican, 
and  a  celebrated  magician  in  his  time,  lies  more  justly 
open  to  the  charge  of  quackery.  It  seems  to  have  been 
after  this  time,  about  the  Nth  century,  that  magic  rose 
•  >r  i  mm-  n  into  high  repute  as  .1  lawful  art.  and  sove- 
reigns had  professed  magicians  and  astrologers  attached 
to  them.  The  extraordinary  tales  related  of  some  of  these 
point  evidently  to  results  effected  by  means  of  leger- 
dermaln :  the  feats  of  Zilto,  sorcerer  to  Wenceslas,  king 
of  Bohemia  (Godwin,  Lives  of  the  Necromancers,  p.  273. ), 
are  exactly  a  counterpart  of  what  Tavernler  saw  at  the 
court  of  the  Great  Mogul.  The  higher  order  of  magicians 
maintained  their  pretensions  with  difficulty  after  the  re- 
vival of  letters.  Yet  the  three  most  famous  of  ,UI  belong 
to  the  commencement  of  that  era:  Doctor  Faustus  (If 


;  will,  however,  be  evident, 
to  any  one  who  reads  their  history,  that  the  belief  in  ce- 
L-stiai  magic  was  with  difficulty  maintained  in  their  days, 
while  that  in  necromancy  and  witchcraft  was  becoming 
more  prevalent  than  ever.  There  is  a  good  deal  of  mys- 
tery about  the  character  of  the  famous  Dr.  Dec ;  and  it 
does  not  appear  distinctly  how  far  he  pretended  to  those 
powers  which  are  ascribed  to  him  in  that  dreary  work 
entitled,  A  True  Relation  of  what  pasted  between  Dr. 
Dre  and  some  Spirits,  published  by  Meric  Casaubon, 
to  1CV9.  In  1634,  the  French  curate,  Urbaln  Grandier, 
was  burnt  for  sorcery  at  Loudun :  in  1640,  the  pretender, 
Dr.  Lamb,  was  murdered  by  the  London  mob  :  and  these 
are  nearly  the  latest  Instances  of  distinguished  magi- 
nans,  while  the  degraded  belief  in  witchcraft  lasted  much 
1  --lgrr.  As  to  natural  magic,  or  tin*  production  of  sin- 
enUr  phenomena  by  natural  means,  see  Brewster's  Let- 
ters on  Nat.  Marie ;  Quart.  Rev.  vols,  xlviii.  lix. 
MAGIC  LANTERN.  An  optical  instrument,  by 
of  which  small  figures,  painted  with  transparent 
on  slides  of  glass,  are  represented  on  a  wall  or 
>  considerably  magnified.  It  is  generally  used  as  a 
toy.  and  afTords  amusement  from  the  grotesque  character 
of  the  figures  ;  but  Is  also  employed  to  enlarge  the  dia- 
grams employed  in  astronomical  lectures,  so  as  to  be  seen 
by  an  audience :  for  which  purpose  it  is  well  adapted,  both 
by  its  portability  and  the  small  cost  of  the  whole  appa- 
ratus. The  principle  of  its  construction  Is  very  simple. 
A  lamp  L,  with  a  powerful  Argand  burner,  is  placed 
a  closed  lantern,  and  in  the  focus  of  a  concave 
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C  D.  through  which  the  sliders  of  painted  glass  are  In- 
troduced. In  this  manner  the  picture  is  placed  in  the 
axis  of  the  tube,  and  strongly  illuminated,  in  consequence 
of  the  light  being  concentrated  upon  it  by  the  mirror. 
The  picture  being  also  lu  one  of  the  conjugate  foci  of 
the  lens  B,  an  enlarged  Image  of  it  is  formed  upon  a  wail 
or  screen  E  F  at  some  distance  behind.  The  tube  A  B  is 
made  to  pull  out,  so  that  the  distance  of  the  lens  B  from 
the  slider  can  be  Increased  or  diminished  at  pleasure,  and 
consequently  an  image  formed  of  any  size  within  mode- 
rate limits.  The  magic  lantern  was  invented  by  Athana- 
sius  Kircher. 

MA'GIC  SQUARE.  A  term  used  to  denote  a  series 
of  numbers  in  arithmetical  progression,  arranged  in  the 
equal  cells  of  a  square  in  such  a  manner  that  the  vertical, 
horizontal,  and  diagonal  columns  give  the  same  sum. 
For  example,  let  the  first  sixteen  numbers  be  arranged 
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M  N.  At  the  opposite  side  of  the  lantern  is  fixed 
A  B,  containing  a  hemispherical  illuminating  lens 
I  a  coovcx  lens  B  ;  and  between  A  and  B  Is  a  slit 


as  in  the  annexed  tabic,  and  a  ma- 
gic -quare  w  ill  be  produced ;  for  the 
numbers  in  each  vertical  column, 
In  each  horizontal  column,  and  in 
the  two  diagonal  columns,  being 
added  together,  give  the  same  sum, 
namely,  34.  This  is,  however,  only 
one  or  a  great  number  of  ways  in 
which  the  same  numbers  may  be 
arranged  so  as  to  fulfil  the  condi- 
tions. Frenicle  ( Divers  Our  rages, 
Paris,  Wj3)  has  shown  that  there 
are  878  such  arrangements.  Emanuel  Moscopolus,  a 
Greek  author  of  the  14th  or  1Mb  century,  is  the  first  who 
is  known  to  have  treated  of  magic  squares,  and  to  have 
given  rules  for  their  construction.  The  principal  author* 
who  have  written  on  the  subject  are  Stifels,  Leibnitz, 
Bachet,  Poignard,  Lahlre,  Ozanain,  Franklin,  Ac.  For 
the  history  of  the  subject,  see  Montucia,  vol.  i.  p.  346., 
or  Mutton  s  Dictionary  s  and  for  the  methods  of  con- 
structing them,  Ozanam's  or  Jlutton's  Mathematical  Re- 
creations. 

MAGI  LP.  When  linseed  oil  and  mastic  varnish  are 
mixed  together  tbey  produce  a  gelatinous  compound 
known  under  the  alwvc  name,  and  used  by  artists  as  a 
vehicle  for  colours. 

M  A'GILUS.  A  name  given  by  Montfort  to  a  genus  of 
Tubulibranchlate  Gastropods  in  the  system  of  Cuvier, 
chiefly  remarkable  for  the  form,  length,  and  solidity  of 
their  shell.  The  modifications  of  this  dermal  production 
are  due  in  the  present  instance,  in  great  measure,  to 
the  accidental  circumstances  of  the  locality  In  which  the 
growth  of  the  individual  proceeds.  The  young  Magilus 
commences  its  career  in  a  bed  of  lithophytous  coral,  and 
during  the  early  and  rapid  stages  of  its  development,  se- 
cretes its  calcareous  covering  In  the  ordinary  form  of  a 
spiral  univalve ;  but  soon  the  growth  of  the  surrounding 
madrepore  surpasses  its  own,  and  it  Is  compelled  to 
bring  its  oral  and  respiratory  orifices,  by  the  most  direct 
route,  to  the  level  of  the  surrounding  coral.  While  this 
change  c.  f  place  is  being  effected  the  mollusk  continues 
to  secrete  fresh  layers  of  shell  coextensive  with  Its  own 
advance,  and  to  ''il  up  the  >!•  -<  rted  part  of  the  -lu  ll  « ith 
a  solid  deposit  of  a  dense,  semivitreous,  and  subtrans- 
parent  carbonate  of  lime,  and  finally  produces  an  elongated, 
slightly  wavy,  tubular  shell,  with  the  apex  sculptured  in 
the  form  of  a  spiral  univalve,  and  the  opposite  end  ex- 
cavated for  a  certain  depth  for  the  lodgment  of  the  ani- 
mal. The  tube  is  characterized  by  being  longitudinally 
carinated. 

MAGI'STER  (contracted  Mister  or  Mr.).  An  appel- 
lation given,  in  the  middle  ages,  to  those  persons  w  ho 
had  attained  some  degree  of  literary  or  scientific  emi- 
nence, —  In  scientiA  aliqua  prsescrtim  litcraria.  It  was 
equivalent  to  the  modem  title  of  doctor. 

MAGISTER  EQU1TUM.  An  officer  among  the  Ro- 
to the  dictator,  by  whom  he  was  usually 
See  Dictator. 
MA'GISTERY.  The  old  chemists  generally  applied 
this  term  to  precipitates  produced  by  the  dilution  of  cer- 
tain solutions  with  water:  such  as  maglstcrv  of  bismuth, 
which  is  an  insoluble  subnitrate,  obtained  by  pouring 
nitrate  of  bismuth  into  water. 

MA'GISTRATE.  (Lat.)  A  general  designation  of 
those  public  officers  to  whom  the  executive  power  of  the 
law  is  committed,  either  wholly  or  In  part.  It  is  almost 
impracticable  to  give  any  definition  of  this  term  so  com- 
prehensive as  to  Include  within  It  all  the  offices,  both  in 
ancient  and  modern  times,  to  which  this  appellation  has 
been  given.  Under  the  various  heads,  the  reader  will 
find  a  notice  of  the  principal  magistrates  of  all  ages  and 
countries. 

MAGMA.   (Gr.  umrrm,  I  blend  together.)   A  thick 
ointment  or  confection. 
MA'GNA  CHARTA.   See  Cha»ta,  Maona. 
MA'GNATES.   In  Hungary  at  this  day,  and  formerly 
title  of  the  noble  estate  in  the  national 
See  Statxs.)    The  Hungarian  mag- 
are  divided  Into  greater  and  lesser:  certain  high 
belonging  m  the  first  class,  the 
V  y  3 
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NE'SIAN  Llflf.Mi).>ft.  An  extensive  series 
lying  In  geological  position  Immediately  above  the 
utim  ;  so  called  l>ccause  the  limestone,  which  it 
u  ipal  member  of  the  series,  contains  magnesia. 


MAGNESIA. 

of  the  kingdom  to  the  second .   The  title  is  of 
Latin  derivation. 

MAGNE'SIA.  A  white,  tasteless,  earthy  substance, 
usually  obtained  by  exposing  Its  hydrated  carbonate  to  a 
red  heat.  Its  specific  gravity  is  2*3.  It  is  almost  Inso- 
luble  ;  but  when  moistened  and  put  upon  turmeric  paper 
it  reddens  it :  this  sometimes  depends  upon  a  trace  oflimc. 
It  is  an  oxide  of  a  brilliant  white  metal,  which  has  been 
called  magnesium,  and  which  may  be  obtained  by  heating 
chloride  of  magnesium  with  potassium  :  they  act  intensely 
upon  each  other,  chloride  of  potassium  Is  formed,  and 
magnesium  separates :  It  may  be  washed  with  water  and 
dried.  Heated  to  redness  In  the  air,  it  burns  with  peat 
brilliancy  into  magnesia ;  12  parts  of  the  metal  combining 
with  8  of  oxygen  to  form  20  of  magnesia.  In  commerce, 
nesla  is  generally  distinguished  by  the  term 
magnesia  ;  and  the  hydrated  carbonate  of  mag- 
nesia, obtained  by  precipitating  a  solution  of  sulphate  of 
magnesia  by  carbonate  of  soda  and  washing  and  drying 
the  precipitate,  goes  by  the  name  of  magnesia,  or  magnesia 
alba.  The  chief  use  of  magnesia  and  its  carbonate  is  in 
medicine.  Sulphate  of  magnesia  is  obtain**!  by  evaporating 
the  residue  of  sea-water  after  the  common  salt  has  been 
separated,  or  by  adding  sulphuric  acid  to  bittern  and 
evaporating,  so  us  to  obtain  the  resulting  sulphate  of  mag- 
nesia. This  salt  is  also  obtained  by  the  action  of  dilute 
sulphuric  acid  on  tnagnesian  limestone,  and  it  is  not  un- 
common in  mineral  waters  :  it  was  formerly  procured  from 
certain  springs  near  Epsom,  in  Surrey,  and  was  hence 
termed  Epsom  salt.  It  crystallises  In  four-sided  prisms  with 
dihedral  summits.  Its  crystals  are  soluble  in  their  weight 
of  water  at  60°,  and  In  three  fourths  their  weight  at  212^. 
They  melt  when  heated,  and  gradually  lose  their  water 
of  crystallisation.  They  consist  of  20  magnesia,  40  sul- 
phuric acid,  and  63  water.  This  salt  is  a  useful  purgative 
in  medicine,  and  •»  the  chief  source  of  the  other  forms  of 
magnesia.  All  the  magnesian  salts  have  a  peculiar  bitter- 
Mi  flavour.  Magnesia  is  found  native  in  the  state  of  hy- 
drate and  carbonate  ;  it  exists  as  a  component  part  of 
several  minerals,  and  many  of  them  are  soft  or  soapy  to 
the  touch. 

MAGNE'SIAN  LIMESTONE.   An  extensive  series 
of  beds 
coal  measures 
the  principal 
See  Geology. 

MAGNESITE.   Native  magnesia. 

MAGNESIUM.  The  metallic  base  of  magnesia; 
which  see. 

MAGNE'TIC  COMPASSES.   See  Compass. 

MAGNETIC  COMPENSATOR.  A  contrivance  de- 
vised by  Mr.  Barlow  for  eliminating  the  influence  of  a 
snip's  guns  and  other  iron  in  deranging  the  bearings  of 
the  compass.  It  consists  of  a  plate  or  combination  of 
plates  of  iron  placed  near  the  binnacle,  so  as  to  counter- 
act, by  an  equal  and  opposite  attraction,  that  of  the  rest 
of  the  iron  on  board  the  vessel.  Mr.  Airy  {Phil.  Trans. 
1*39)  has  investigated  the  law  of  disturbance  In  the  case 
of  vessels  built  of  iron,  and  shown  that  the  disturbing 
force  consists  of  a  very  large  force  of  permanent  magnet- 
Ism  in  the  rolled  and  hardened  plates  employed  in  the 
construction  of  the  vessel,  and  a  very  small  force  of  in- 
duced magnetism,  which  changes  with  the  place  of  the 
ship,  or  rather  with  the  varying  el rc up. stances  of  terres- 
trial magnetism  by  which  it  is  produced.  Mr.  Airy  has 
given  a  set  of  practical  rules  for  correcting  the  disturbing 
forces  by  means  of  two  powerful  magnets  placed  at  right 
angles  to  each  other  below  the  compass,  and  a  box  of 
small  Iron  chain,  which  is  used  instead  of  Barlow's  cor- 
recting plate. 

MA'GNET.  NATURAL.  One  of  the  numerous  o-- 
Ides  of  iron  ;  possessed,  however,  of  properties  peculiar 
to  itself,  If  we  except  the  metals  nickel  and  cobalt,  which 
possess  it  also  in  a  very  slight  degree.  The  magnet  con- 
sists chiefly  of  two  oxides,  together  with  a  small  por- 
tion of  quarts  and  alumine.  Its  colour  varies  in  different 
specimens,  according  to  minute  differences  in  the  ratios 
of  the  two  oxides,  and  the  nature  of  the  foreign  sub- 
stances with  which  they  are  found  united  -,  but  it  is  usually 
of  a  dark-grey  hue,  and  has  a  dull  metallic  lustre.  It  is 
found  in  considerable  masses  in  the  iron  mines  of  Swe- 
den and  Norway  ;  in  the  Isle  of  Elba  ;  in  different  parts 
of  Arabia,  China,  Slam,  and  theThilippinc  Islands.  Small 
magneU  are  also  occasionally,  though  rarely,  met  with 
among  the  iron  ores  of  this  country.  The  properties  are, — 

1.  It  attracts  Iron  In  all  its  states  except  the  oxides. 

2.  If  formed  into  a  bar,  and  suspended  freely  by  a  hair, 
or  on  a  pivot  passing  through  its  centre,  it  will  turn  it- 
self round,  arul.  after  a  few  pendulous  vibrations,  settle  Into 
some  one  position  ;  which  it  will  retain  if  left  undisturbed, 
or  If  disturbed  will,  after  a  few  similar  vibrations,  return 
to  it  again  as  before. 

3.  By  nibbing  on  a  bar  of  steel  It  will  give  the  bar  the 
same  properties  ;  and  a  liar  or  soft  Iron  will,  while  con- 
tiguous to  it,  even  when  not  touched  by  it,  obtain  the  same 
properties,  which,  however,  the  irou  docs  not,  like  the 
steel,  retain  upon  rcmoial. 


l^consequenUy^ln  what 
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4.  The  position  of  rest  is  different  at  different  place's, 
and  different  at  the  same  place  at  distant  periods  of  time. 

A  great  number  of  amusing  toys  hare  been  formed  of 
this  substance,  and  the  phenomena  are  often  at  first 
sight  very  surprising  ;  but  Its  application  to  the  purposes 
or  navigation  renders  it  one  of  the  most  Important  disco- 
veries ever  made.  The  earlier  navigators  believed  that 
it  pointed  always  to  the  north  pole  of  the  world  ;  and  that 
therefore  by  means  of  it  they  could  always  at  once  tell 
the  direction  of  their  meridian,  and  consequent 
direction  tbey  were  sailing.  It  •> 
stone,  or  leaning  stone. 

The  employment  of  the  loadstone  itself  for  the  purposes 
of  navigation  has  long  been  laid  i  ' 
nets  can  be  constructed  having  a  i 
of  directive  power.   See  Magnetism. 

MAGNETIC  NEEDLE.  An 
by  its  centre,  and  magnetised,  i 
of  the  resultant  of  the  i 

servatton.   See  Compass  and  Dii-pino  Nbedlb. 

MAGNETIC  PYRITES.  Native  black  sulphurct  of 
iron :  it  attracts  the  magnetic  needle. 

MA'GNBTISM.  The  science  which  investigates  the 
phenomena  presented  by  natural  and  artificial  majrnets, 
and  the  laws  by  which  they  are  connected.  The  fol- 
lowing brief  explanation  of  it  under  both  aspects  will 
serve  to  render  the  subject  generally  intelligible  ;  but  it 
is  impossible  to  give  more  than  the  essential  phenomena 
and  the  general  laws,  without  descending  to  tne  detail  of 
particular  cases.  For  further  Information  reference  may 
be  made  to  the  excellent  compendium  of  Dr.  Roget.  in 
the  Library  of  Useful  Knowledge  ;  to  Mr.  Barlow's  Mag- 
netic Attractions  (2ded.),  and  Treatise  on  Magnetism  m 
the  Encychnnedia  Metropotitana ;  Sir  D.  Brewster's 
Treatise  on  Magnetism  in  the  Encye.  Britanntca ; 
Gilbert,  De  Magnete,  1600.  folio;  Robison's  Mechanical 
Philosophy;  Blot,  Traitfde  Physique,  torn. 111. ;  Pouillet. 
Element  de  Physique  ;  Becquerel,  Traitt  <*'  Etectricite 
et  du  Magnftisme ;  and  various  papers  in  the  Trans- 
actions of  the  Royal  Society  of  London  and  Edinburgh. 
To  the  work  of  Dr.  Roget  we  have  been  i__ 
ligations  in  drawing  up  the  present  abstract. 

Phenomena  of  Magnetism.  —  Phenomenon  I.  If  a 
nicely  balanced  piece  of  steel  be  suspended  from  Its  middle 
by  a  piece  of  untwisted  silk,  or  allowed  to  rest  upon  a 
pivot,  free  to  turn  in  all  directions,  both  horliontalfy  and 
vertically  ;  and  if  it  be  then  magnetized  by  any  of  the 
methods  hereafter  described,  it  will  turn  Itself  into  one 
particular  position,  and  if  disturbed  by  any  means  it  will 
return  Invariably  to  the  same  as  Its  position  of  repose. 
The  horizontal  angle  which  It  makes  with  the  meridian 
is  called  its  variation,  or  its  declination  ;  and  the  vertical 
angle  which  it  makes  with  the  horizon  its  dip  or  inclin- 
a  turn. 

Phenomenon  2.  Both  these  angles  (dip  and  variation ) 
continually  change  at  the  same  place  of  observation ; 
sometimes  the  latter  very  rapidly  ;  the  former,  so  far  as 
has  yet  been  observed,  v»-ry  slowly  at  all  places.  Thus 
about  16A9,  at  London,  the  needle  pointed  In  the  direc- 
tion of  the  geographical  meridian :  before  that  time  It  haul 
pointed  eastward  of  it :  Imt  from  that  time  till  about  Ihis 
it  had  continually  made  an  angle  more  and  more  west- 
ward, till  it  arrived  at  a  variation  of  244°.  Since  then 
Its  motion  has  again  been  retrograde,  and  it  is  now  little 
more  than  23 J°  west.  ( See  Compass.  )  The  dip  has  also 
undergone  similar  variations:  at  London  In  1773  it  was 
7*>  19',  and  In  1*30  It  was  G9°  38'. 

Phenomenon  3.  The  observation  or  navigators  show  s 
that  there  Is  a  curve  line  on  the  surface  of  the  earth,  at 
every  point  of  which  the  needle  will  take  a  horizontal 
position.  This  is  called  the  magnetic  equator.  It  seems 
to  cross  the  geographical  equator  In  four  points ;  aud  its 
form  and  position  are  also  undergoing  continual  change*. 
M.  Morlet  and  M.  Hansteen  have  investigated  this  sub- 
ject with  great  care ;  and  the  former  thinks  it  chan 
only  Its  position,  no 
theory  would  lead  us  to  expect. 


which  is 


ingr« 


The  lines  at  which  the  alp  is  the  same  number  of  de- 
grees arc  called  magnetic  parallels  of  that  degree,  or 
more  properly  lines  qf  equal  dip  ;  and  the  points  at  which 
the  needle  takes  a  vertical  position  the  poles,  poles  of 
convergence,  or  more  properly  poles  of  vcrticity.  The 
points  at  which  the  variation  is  any  given  number  of  de- 
grees constitute  Unes  on  the  earth  s  surface,  called  lines 
qf  equal  variation,  or  (after  Dr.  Halley,  who  made  a  con- 
siderable number  of  observations  on  them)  llallcya* 
lines;  and  the  vertical  circle  whose  plane  coincides  with 
the  needle  in  its  free  position  at  any  place  is  cahVd, 
though  improperly,  the  magnetic  meridian  of  that  place- 
Phenomenon  4.  If  the  same  needle,  whether  com- 
pelled by  its  form  or  by  loading  one  end  of  it  with  a 
weight  sliding  as  an  armature  to  keep  a  horizontal  posi- 
tion, or  free  to  take  its  own  proper  dip  at  each  place  suc- 
cessively, be  made  to  vibrate  by  being  drawn  from  Its 
natural  position,  and  then  liberated,  it  will  perform  its 
vibrations  more  rapidly  in  some  places  than  In  others, 
and  in  the  same  place  at  different  distant  periods,  lis 
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of  most  rapid  horlxontnl  vibration  are  not  to  be 
i  as  tbose  at  which  the  most  rapid  vibration* of 
uV  freely  suspended  needle  take  place.  Hansteen  has 
ten- laboriously  investigated,  from  ob»ervationa  made  by 
himself  and  others,  the  curve*  where  the  horizontal  vl- 
r  tn.ix  .ire  the  MJBfJ|  ami  he  think*  there  are  ! < » 1 1 r 
pofc*  at  which  it  is  more  rapid  than  at  any  points  im- 
mediately near  them.  But  the  rate  of  vibration  of  the 
free  needle  has  as  yet  been  observed  at  very  few  places 
with  sufficient  care  to  justify  any  general  conclusion  re- 
acting such  poles  of  vibration.  The  velocity  of  vibra- 
tion indicate*  the  variation  of  the  intensity  of  the  vibra- 
ting force,  the  needle  itself  acting  as  a  pendulum. 

Phenomenon  5.  The  intensity  itselr  varies  at  different 
times  of  the  day.  and  under  ail  variations  of  temperature 
in  the  surrounding  medium ;  the  place  of  observation 
bang  the  same.  This  was  first  observed  more  than  a 
century  ago ;  but  its  laws  and  circumstances  have  been 
only  recently  investigated  by  Mr.  Christie,  and  subse- 
quently by  M.  Kupffer.  (See  Phil.  Tram.  1*24  ;  A 
*r  Orwic.  1*26 ;  and  Mr. Christie's  Report  on  the 


ia  the  Report*  of  the  Rritish  Association.) 
also  undergoes  similar  changes,  and  it  is  believed  the 
this  has  not  been  well  established  by  ob- 


it is  the  opinion  of  Mr.  Christie,  Sir  David  Brewster, 
»nd  others,  that  the  placet  on  the  earth  where  the  tem- 
|*raturc  is  lowest  are  precisely  those  where  the  mag- 
netic intensity  is  the  greatest,  accordant  with  what  Mr. 
Christie's  experiments  on  the  influence  of  temperature 
■  iii  lead  us  to  expect;  but  till  we  have  more  certain 
knowledge  of  the  state  of  magnetic  intensity  at  those 
places  we  cannot  affirm  this  to  be  the  case,  probable  as  It 
Buy  seem  to  be. 

Id  the  following  phenomena  the  place  is  supposed  to 
'■r  I'hosen,  .mil  the  Alp,  \  ariation,  and  intensity  to  \»-  fixed 
thereby.  It  may  be  any  place  whatever  on  the  surface 
of  the  earth.  We  shall  suppose  it  to  be  London  (and 
there  is  comparatively  little  variation  of  these  elements 
in  the  British  Isles).  The  point  of  the  needle  which 
d'p*  Mow  the  horit on,  and  points  to  the  westward  of  the 
meridian,  is  called  the  north  pole  of  the  needle,  and  the 
elevated  one  the  south  pole.  When  the  horizontal  needle 
•  used,  the  same  terms  apply  ;  the  end  which  varies  west- 
north  pole,  and  the  other  the  south  pole. 
6.  If  either  pole  of  a  magnet  be  brought 
e  of  soft  unmagnetized  iron,  it  will  be 
it.  Iron  filings,  for  instance,  are  Im- 
collccted  together  when  a  magnet  is  placed 
.«  ...*m  ;  and  they  adhere  to  it  when  lifted  up,  and 
especially  about  the  poles  of  the  magnet,  in  thick 
a.  About  the  intermediate  parts  the  number  that 
is  much  less  than  nearer  the  ends  .  and  in  every 
magnet  there  is  a  part  to  which  the  filings  nave  no  tend- 
*Qct  to  adhere  at  all.  It  thus  appears  that  the  mag- 
netic forces,  whatever  be  their  nature,  are  situated  near 
the  extremities  of  the  magnet ;  but  it  has  been  long 
questioned  whether  they  be  resilient  in  two  isolated  points, 
or  diffused  for  considerable  distances  ronnd  tbose  points, 
but  in  a  state  of  less  intensity  as  they  recede  from  those 
centres. 

Phenomenon  7.  When,  instead  of  fragments  of  iron, 
*e  substitute  a  rectangular  or  cylindrical  bar  of  soft  un- 
■nagnetized  iron,  the  magnet  and  the  iron  will  be  mu- 
tually attracted  towards  each  other.  The  best  mode  of 
exhibiting  this  is  to  suspend  them  by  threads  of  un- 
fitted silk,  at  the  appropriate  distances,  as  the  friction 
U>«T  would  undergo  in  sliding  on  a  table  is  thus  removed. 
It  vill  be  found  that  the  ends  which  arc  nearest  to  each 
•flto  will  tend  to  coalesce ;  and  that  the  other  ends  will 
tni<i  to  coalesce  or  recede,  according  as  the  remote  end 
"i  the  iron  happens  to  be  situated  with  respect  to  the 
body  of  the  magnet. 
If  another  Iron  body  be  brought  near  the  former  in 

the  first  iron  will  be  found  to 
"a  temporary  magnet  also ;  and,  in  like 
i.  uic  >cv»nd  piece  of  Iron  may  be  proved  to  have 
p  also  a  temporary  magnet ;  and  then  the  third, 
*oon.  The  intensity  of  attraction  and  repulsion  is, 
however,  weaker  in  each  in  succession,  till  it  at  length 
"-comes  insensible.  This  Is  prettily  exhibited  by  at- 
taching a  key  to  a  magnet,  a  nail  to  the  key,  a  smaller 
"ail  to  that,  a  sewing  needle  to  the  smaller  nail,  and  so  on, 
as  long  as  there  is  sufficient  magnetic  force  developed,  to 
sustain  the  concatenation  in  a  state  of  suspension.  Some 
"magnets  will  sustain  a  considerable  weight ;  others,  of 
course,  are  capable  of  exerting  very  little  force. 

The  iron  is  said  to  be  converted  into  a  magnet ;  or,  more 
briefly,  to  be  magnetized  by  induetion  ;  or,  to  use  the 
I  renrh  term,  to  lie  magnetized  by  influence. 

Phenomenon  8.  If  two  magnets  be  suspended,  as  in 
the  last  experiment.  It  will  be  found  that  the  two  north 
M<*s  repel  each  other,  and  the  two  south  poles  repel 
**ch  other :  but  the  north  pole  of  the  one  and  south  pole 
of  the  other  mutually  attract  each  other.  They  will,  in 
coruecjuence  of  this  mutual  action  upon  each  other,  take 


positions  generally  different  from  those  which  they  would 
each  take  in  the  absence  of  each  other. 

Phenomenon  9.  If  the  poles  of  the  successive  induced 
magnets  spoken  of  in  Ptien.  H.  be  examined  as  to  their 
nature,  by  means  of  their  action  on  the  poles  of  a  small 
magnetic  needle,  it  will  be  fouud  that  each  of  them  is  a 
distinct  magnet,  each  consecutive  pair  of  them  having 
their  dissimilar  poles  in  contact.  This  is  known  at  once 
by  observing  which  end  of  the  needle  is  attracted  before 
the  next  piece  of  iron  is 
added,  the  ne 
of  the  iron. 

If,  moreover,  the  pieces  of  iron  be  laid  on  a  table,  and 
not  in  contact,  the  same  phenomena  will  be  observed  on 
the  application  of  the  trial  needle  near  their  extremities. 

When  two  or  more  magnets  are  employed  to  act  by 
i  nil  uence  on  the  same  piece  of  iron,  the  phenomena  become 
more  complex,  ami  the  operation  is 
duction. 


put  on,  and^whlch  ^J^"  *• 


10.  If  the  iron  be  removed  it  I 
ceases  to  be  magnetic,  and  may  have  its  position  reve 
with  precisely  the  same  effect  as  before,  each  phenomenon 
taking  place  now  at  the  end  opposite  to  that  where  it 
was  exhibited  before ;  and  this  will  be  the  case,  however 
long  the  apparatus  has  been  allowed  to  remain  in  the 
position  spoken  of.  If,  however,  pieces  of  steel  be  em- 
ployed, the  inductive  Influence  is  less  than  in  the  iron : 
whilst,  instead  of  losing  its  magnetism  instantaneously,  as 
the  iron  did,  it  retains  a  portion  of  it,  and  becomes  itself 
a  permanent  magnet.  There  are  indeed  few,  if  any, 
pieces  of  iron  and  steel  in  which  the  magnetic  force  is 
wholly  lost  or  wholly  retained  upon  removal ;  but  we 
here  speak  of  the  sensible  and  approximate  circumstances 
of  the  phenomena. 

Phenomenon  11.  If  a  magnet  be  broken  or  any  way 
severed,  it  is  converted  into  two  separate  magnets  ;  the 
two  ends  of  the  fragments  at  which  the  fracture  was 
made  being  of  opposite  kinds  to  the  two  end*  of  the  whole 
bar  respectively,  as  if  they  had  been  but  two  magnets 


united  by  opposite  poles. 

Phenomenon  12.  If  two  magnets  be  brought  near 
each  other,  their  intensity  of  action  on  the  vibrations  of  a 
needle  are  affected  according  to  the  relative  positions  of 
the  poles.  Indicating  not  only  that  the  direction  of  the 


quiescent  state  of  the  needle  is  affected  I  'Phen.  8.),  but 
that  the  intensity  of  the  magnetic  force  is  also  altered. 
This  shows  that  the  magnetized  bar  itself  is  affected  by 
the  inductive  power  of  the  other  bar,  as  soft  iron  is. 

Phenomenon  13.  If  a  mass  of  soft  iron  be  brought 
into  the  vicinity  of  a  magnetic  needle,  the  needle  will  be 
generally  deflected  from  its  natural  position  in  various 
degrees  and  directions,  according  to  the  form  and  position 
of  the  needle  and  the  mass.  When  an  iron  sphere  is 
employed,  as  a  cannon  ball,  the  investigation  of  tnc  order 
of  the  phenomena  becomes  more  simple  and  easy  ;  and  it 
was  by  remarking  that  in  this  case  there  was  a  certain 
plane  in  any  point  of  which  the  needle  may  be  placed 
with  respect  to  the  sphere  where  the  needle  would  not 
be  at  all  deflected,  that  Mr.  Barlow  was  led  to  prosecute 
his  celebrated  experiments  on  this  subject.  Mr.  Christie 
remarked  that  this  plane  was  the  I  ' 
the  centre  of  the  ball,  perpendicular  to  I 
rection  of  the  needle  itself. 

There  are  also  lines  on  the  iron  sphere  in  which  if  the 
needle  is  placed  the  deflection  will  be  a  given  quantity. 

The  same  phenomena,  however,  are  exhibited,  what- 
ever be  the  form  of  the  mass.  Mr.  Barlow  experimented 
on  a  gun  88  cwt„  and  found  it  so.  He  also  found  that  the 
action  did  not  depend  upon  the  mass  itself,  but  upon  the 
surface  of  the  mass ;  as  the  same  effects  were  produced  by 
a  ten-inch  ball,  a  ten-Inch  shell,  and  a  globe  of  sheet  iron 
of  the  same  diameter.  If,  however,  the  sheet  iron  was 
less  than  -j^th  of  an  inch  in  thickness,  the  effects  were  di- 
minished ;  but  up  to  that  degree  of  thinness  they  did 
not  seem  to  vary,  whilst  after  they  varied  very  rapidly, 
and  soon  became  insensible. 

Phenomenon  14.  If  disks  of  various  metals  be  put  Into 
rapid  rotation,  they  will  also  deflect  the  magnetic  needle 
from  its  natural  position.  That  this  is  not  owing  to 
vibration  or  vorticlty  produced  in  the  air  is  rendered  evi- 
dent by  the  same  effects  taking  place  in  a  more  Intense 
degree  in  vacuo  than  In  the  open  air.  The  phenomenon 
itself  was  first  observed  by  Arago  in  France  ;  but  it  has 
been  chiefly  investigated  in  this  country  by  Messrs.  Her- 
schcl,  Babbage,  Christie,  Barlow,  Faraday,  and  Harris,  to 
whose  memoirs  on  the  subject.  In  the  Philosophical  Trans- 
actions, the  reader  is  especially  referred. 

Phenomenon  15.  Bars  that  have  long  stood  in  a  ver- 
tical position,  as  iron  railings,  Ac,  are  found  to  have  be- 
come permanently  magnetic.  A  bar  of  soft  Iron,  placed 
in  the  natural  direction  of  the  magnetic  needle,  acquires 
temporary  magnetism  ;  and  if  a  bar  of  steel  be  left  there  for 
a  sufficient  time,  it  becomes  a  permanent  magnet .  These 
facts  show  that  the  earth  itself  is  a  great  magnet,  and 
converts  the  others  Into  magnets  by  induction.   This  was 
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observed  to  far  back  as  the  time  of  Dr. Gilbert ;  and  it 
is  remarkable  that,  whilst  his  great  cotrmporary  Lord 
Baron  «  n  pre< .  -pi  u  eh  urjrinu  t  he  new,  nrvaiion  in  phi- 
lo»nphy.  Gilbert  was  actually  putting  it  into  the  most 
can- fill  practice.  The  doctrine  of  terrestrial  Induction, 
as  taught  by  Gilbert,  Is  the  doctrine  of  the  present  hour, 
and  with  scarcely  a  single  improvement  in  the  whole 
ran -if  of  the  theory. 

The  foregoing  contain  the  most  important  phenomena 
of  magnetism  which  depend  upon  terrestrial  influence 
merely :  those  which  depend  upon  electrical  influence 
will  Ik»  found  under  the  head  Electro-magnetism. 

Lairs  of  Magnetic  Action.  —  Law  1.  The  intensity  of 
the  attractive  force  exercised  by  the  north  pole  of  one 
magnet  on  the  south  pole  of  another,  and  its  repuUlvc 
force  on  the  north  pole  of  the  second,  varies  inversely  as 
the  square  of  the  distance  of  those  poles  ;  and  the  like 
occur*  when  we  consider  the  action  of  the  south  pole  of 
the  first  magnet  on  the  north  and  south  poles  respec- 
tively of  the  other.  The  same  law.  precisely,  holds  with 
report  to  the  attraction  of  a  corpuscle  of  unmagnotized 
Iron. 

Thii  Is  the  fundamental  law  of  the  science,  and  may 
be  considered  as  the  source  from  which  the  others  flow  by 
easoning.  It  has  been  determined  with 
care  by  several  philosophers,  but  especially  Michell 
ami  Coulomb,  by  means  of  the  torsion  balance.  Other 
laws  were,  In  the  earlier  state  of  the  science,  conjectured 
to  obtain  ;  as,  for  instance.  Newton  supposed  the  forces 
to  vary  as  the  cubes  of  the  distances,  and  some  recent 
Inquirers  have  contended  for  the  simple  Inverse  of  the 
diM  mces ;  but  Newton's  opinion  was  founded  upon  in- 
sufficient experiments,  and  that  of  the  authors  referred 
to  upon  an  oversight  In  their  mode  of  estimating  the  in- 
tensity of  the  forces.  Not  the  slightest  doubt,  however, 
now  remains  upon  the  minds  of  those  who  are  competent 
to  form  an  opinion  of  the  truth  of  the  law  stated  above. 

Law  2.  When  the  needle  is  very  short  in  comparison 
with  the  distance  and  length  of  the  magnet,  and  has 
Its  centre  fixed  immoveable,  but  is  otherwise  at  liberty 
to  take  any  directive  position,  it  will  so  arrange  itself 
that  its  line  of  direction  will  be  in  the  plane  drawn 
through  the  two  poles  of  the  magnet  and  Us  own  (the 
needle's)  centre  of  rotation  ;  and  the  line  of  the  needle's 
direction,  being  produced  to  meet  the  magnetic  line  (or 
line  drawn  through  the  poles),  will  divide  the  latter  Into 
segments  estimated  from  the  polrs,  which  are  in  the  ratios 
of  the  rubes  of  the  distances  of  the  poles  from  the  centre 
of  the  needle.  When  the  noodle  is  not  small  in  comparison, 
at  aiK>»4\  the  law  In-come*  more  rnmnliratcu. 

Law  3.  If  two  magnetic  needles  be  made  to  vibrate, 
the  Intensities  of  their  magnetic  forces  arc  as  the  squares 
of  their  number  of  vibrations  made  in  the  same  time. 
This  is  true,  whatever  l>e  the  planes  in  which  they  vi- 
brate, so  far  as  the  force  is  effective  in  that  plane ;  but 
fur  a  direct  comparison  of  the  ratio  of  the  intensities 
without  further  computation,  the  vibrations  of  both 
needles  must,  in  both  cases,  be  made  in  the  tame  plane. 
The  planes  most  commonly  used  for  vibration  are — the 
horizontal  plane  ;  the  plane  which  has  been  called  the 
magnetic  meridian,  or  that  vertical  plane  which  passes 
through  the  natural  direction  of  the  needle  at  the  place  of 
observation  ;  and  the  vertical  plane  at  right  angles  to  this. 

Law  4.  If  the  needle  be  allowed  to  move  vertically  in 
a  plane  making  any  angle  with  the  magnetic  meridian, 
the  din  in  that  case  is  equal  to  the  dip  in  the  magnetic 
meridian  multiplied  by  the  cosine  of  the  inclination  of 
the  two  planes ;  and  if  two  planes  be  taken  at  right  angles, 
in  which  the  dip  is  observed,  the  square  of  the  cotangent 
of  the  natural  dip  at  that  place  is  equal  to  the  sum  of  the 
squares  of  the  cotangents  of  the  observed  dips. 

Law  ft.  The  Intensity  of  the  horizontal  force  is  equal 
to  the  intensity  of  the  whole  force  multiplied  by  the 
cosine  of  the  dip.  If,  therefore,  the  same  needle  be  used 
in  all  the  experiments,  and  observations  be  made  to  de- 
termine the  dip  and  horizontal  intensity  at  several  dlf- 
feront  places,  the  relative  intensities  of  the  terrestrial 
magnetic  force  can  be  deduced  from  those  observations 
by  the  three  last  laws  for  each  of  the  places. 

The  laws  according  to  which  magnetic  force  is  influ- 
enced by  temperature  have  been  chiefly  investigated  by 
Coulomb,  Kupfler,  Barlow,  and  Christie.  It  appears,  ge- 
nerally, that  between  the  temperature  of  —  3°  and  4-  127° 
of  Fahrenheit,  the  Intensity  of  magnets  decreases  as  the 
temperature  increases ;  and  that  at  temj>eratures  above 
100°  a  part  of  the  power  of  the  magnet  Is  permanently 
destroyed.  The  effects  produced  on  soft  iron  by  changes 
of  temperature  appear  to  be  directly  the  reverse  of  those 
produced  on  magnets,  an  increase  of  temperature  causing 
an  increase  of  magnetic  force. 

On  the  Formation  of  Artificial  Magnets. —  1 .  If  a  steel 
bar  be  held  In  the  natural  direction  of  the  needle,  and  two 
or  three  smart  blows  be  given  at  the  upper  end  with  a 
hammer,  it  will  become  a  permanent  magnet. 

2.  If  the  end  of  a  steel  bar  be  placed  In  contact  with 
one  of  the  poles  of  a  magnet,  it  will  become  permanently 
magnetic  by  Induction.   A  better  plan  is  to  place  the 


the  opposite  poles  of  two 


needle  in  a  line  I 
nets  of  equal  intensity. 

3.  I -ay  the  bar  flat  on 
net  (placed  upright  upon  It) 

to  the  other,  always  the  same  way.   Or  take  two 
nets,  and  lay  them  horizontally  upon  the  bar  to  be 

Iircgnated,  having  their  dissimilar  ends  In  contact  over 
ts  middle ;  and  slide  each  towards  the  end  of  the  bar. 
This  must  be  repeated  several  times.  Or,  again.  Instead 
of  laying  them  horizontally,  hold  them  in  any  angle  nf 
inclination  (  each  in  the  same  angle,  estimated  from  the 
perpendicular  to  the  middle  of  the  bar),  and  draw  thotn 
several  times  along  towards  the  ends,  without  varying 
their  inclinations. 

The  above  methods  were  those  originally  employed  ; 
but  when  the  principles  of  magnetic  induction  came  to 
be  better  understood,  more  complicated  but  more  effec- 
tive processes  were  invented,  for  the  explanation  of  which 
reference  must  be  made  to  works  expressly  on  the  sub- 
ject. (See  Brewster's  Treatise  on  Magnetism.)  Those 
more  complicated  processes  may  be  greatly  simplified 
■by  the  substitution  of  a  magnet  in  the  form  of  a  horse- 
shoe for  the  compound  magnets.  If  placed  at  once  in 
the  middle  of  the  needle  to  be  magnetized,  with  the 
poles  turned  in  a  direction  the  reverse  of  the  poles 
tended  to  be  given  to  the  needle,  and  then  move.' 
wards  and  forwards  along  the  surface  of  the 
taking  care  to  pass  over  each  half  of  it  an  < 
of  times,  and  repeating  the  same  operatior 
side,  the  needle  is  speedily  and  effectiuUly  rendered  mag- 
netic. This  is  by  far  the  simplest  mode  of  magnetiiinc ; 
and  it  may  be  considered  as  a  method  by  induction,  the 
induction  being  accelerated  by  the  friction. 

On  the  subject  of  terrestrial  magnetism,  which  at  the 
present  time  is  occupying  so  much  of  the  attention  of 
scientific  mem,  reference  may  be  made,  in  addition  to  the 
works  above  cited,  to  the  following  :  —  Hansteen,  I'n- 
tersuchungen  tiber  Her  Magnctismus  der  Erde,  4to.  Chris- 
tiana. 1817;  Barlow.  Phil.  Trans.  1833;  Allgcmeme 
Theorie  des  Magnetisehcu  Verems  hn  Jakre  IMS,  by 
Gauss  jhhI  Webi  r.  Leipzig,  l«39  (a  translation  of  «!>i>  h 
will  be  found  in  Taylor's  Scientific  Memoirs)  ;  Intensity 
Vis  Magnetic*  Terrestris  ad  Mcnsuram  Absolutant  rc- 
rocata,  Auctore  E.  F.  Gauss,  Gottlngie,  1*33  ;  Major  Sa- 
bine's Report  to  the  Seventh  Meeting  of  the  British  Asso- 
ciation, 1*38  ;  The  Report  qf  the  President  and  Council  »f 
the  Royal  Society  on  the  Objects  of  Scientific  Inquiry.  I  MO  ; 
and  to  an  excellent  popular  abstract  of  the  present  state 
of  our  knowledge  on  the  subject  In  the  Quarterly  Review 
for  June,  1840. 

MAGNETISM,  ANIMAL.  This  pretended  influence, 
or  agent,  had  its  origin  in  Vienna  about  the  year  177<>. 
when  a  person  of  the  name  of  Anthony  Mesmer  published 
a  thesis  On  the  Influence  of  the  Planets  on  the  Human 
R<»1u.  About  the  same  time  a  Jesuit,  called  Father 
lletil.  Imagined  that  by  the  help  of  a  loadstone  and  cer- 
tain steel  plates  rendered  magnetic  he  had  cured  seve- 
ral diseases  and  being  struck  with  the  analogy  of  Mesmer '» 
views  to  his  own,  they  entered  Into  a  kind  of  partnership 
as  joint  practitioners,  and  attracted  considerable  notice  ; 
so  that,  although  they  soon  quarrelled,  their  system  of 
treatment  had  acqiured  some  notoriety  and  many  power- 
ful advocates.  Ifehl  continued  to  practise  this  new  and 
occult  science  in  Germany  ;  and  Mesmer,  in  1778,  went  to 
Paris,  and  in  the  course  oi  a  short  time  performed  such 
wonderful  cures,  and  took  care  to  have  them  so  satisfac- 
torily attested,  tU.a  his  apartments  were  daily  thronged 
with  patients  of  all  ranks,  and  fees  and  reputation 
poured  In  from  all  quarters.  He  here,  however,  un- 
luckily associated  himself  with  a  M.  d'Eslon.  a  medical 
man.  who  being  more  skilful  in  the  art  of  pleasing  pa- 
tients than  his  master,  contrived  to  gain  the  ascendency, 
and  so  to  disgust  Mesmer  that  be  was  Induced  to  quit 
Paris  for  Spa  ;  where  he  soon  contrived,  under  the  pre- 
tence of  initiating  others  In  the  secrets  of  his  trade,  to 
raise  about  14,000/..  with  which  he 
place  (Mersburg  in  Suabia).  and  left  I 
magnetlzers  to  their  own  resources. 

As  the  jargon  of  Mesmer 'hat  been  revived  in  our  own 
days.  It  may  be  worth  while  to  give  his  own  definition  of 
his  art.  which  is  quite  as  intelligible  as  some  of  the  later 
versions  of  It  which  have  recently  appeared  In  Ixwidon  ; 
for,  in  this  "  hotbed  of  quackery,"  Mesmerism,  as  It  is 
called,  has  occasionally  taken  root,  and  at  one  time,  but 
for  an  accident,  which  we  shall  presently  notice,  threat- 
ened to  thrive  and  prosper. 

"  Animal  magnetism."  says  Mesmer,  "  is  a  fluid  uni- 
versally diffused;  it  is  the  medium  of  a  mutual  influence 
between  the  heavenly  bodies,  the  earth,  and  animated 
bodies  ;  It  is  continuous,  so  as  to  leave  no  void  ;  its  sub- 
tilty  admits  of  no  comparison  ;  it  is  capable  of  receiving, 
propagating,  communicating,  all  the  impressions  of  mo- 
tion ;  it  is  susceptible  of  flux  and  of  reflux.  The  anitnsl 
body  experiences  the  effects  of  this  agent  ;  by  insinuating 
itself  into  the  substance  of  the  nerves,  it  affects  them  im- 
mediately. There  are  observed,  particularly  in  the 
human  body,  properties  analogous  to  those  of  the  map- 
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MAGNETISM. 

•  t ;  ,t!nl  in  it  are  dixerned  t><de«  equally  dtflfereal  nn<l 
rppmlte.  The  action  and  the  virtues  of  animul  mag- 
ti-tiiTn  roar  be  communicated  from  one  body  to  other 
bodies,  animate  and  inanimate.  This  action  takes  place 
at  •  remote  distance,  without  the  aid  of  any  intermediate 
body ;  it  is  Increased  and  reflected  by  mirrors  ;  communi- 
cated, propagated,  augmented,  by  sound  ;  its  virtues  may 
be  accumulated,  concentrated,  transported.  Although 
this  fluid  is  universal,  all  animal  bodies  are  not  equally 
wsceptible  of  it ;  there  are  even  some,  though  a  very 
rmall  number,  which 

thHr  very  presence  destroys  all  the  effects  of 


the  action  of  medicines ;  It 

crises  in  such  a  manner  that  the  physician  may 
himself  master  of  them  ;  by  Its  means  he  knows  the 
of  health  of  each  Individual,  and  judges  with  certainty  of 
the  origin,  the  nature,  and  the  progress  of  the  most  com- 
plicated diseases;  he  prevents  their  Increase,  and  succeeds 
ta  healing  them,  without  at  any  time  exposing  his  patient 
to  dangerous  effects  or  troublesome  consequences,  what- 
ever be  the  age,  the  temperament,  and  the  sex.  In  ani- 
mal magnetism  nature  presents  a  universal  method  of 
healing  and  preserving  mankind." 

Many  of  our  readers  have  probably  witnessed  the  silly 
and  disgraceful  exhibitions  In  this  line  of  practice  which 
bare  lately  been  tolerated  In  London,  and  are  therefore 
a  rare  of  the  means  by  which  the  magnetised  are  brought 
under  the  "  influence."  It  is  always  necessary  that  the 
tnagnetiscr  himself  should  be  charged  with  the  fluid,  and 
that  the  magnetrzeri  should  be  susceptible  of  its  influence, 
which,  he  It  observed,  all  persons  are  not ;  nor  can  all 
penons  be  magnctlxcrs :  some  want  power,  and  others 
fifth  ;  In  short,  there  must  be  a  due  share  of  folly  or  of 


or  garrulous  and  painfully  sensitive  to  sounds,  as  the 
case  may  be.  But  it  Is  by  no  means  necessary  that  the 
doctor  and  the  person  magnetized  should  see  each  other  : 
a  skilful  artist,  well  charged,  can  magnetize  a  fit  sub- 
ject in  another  room,  house,  street,  or  town ;  and  can 
moreover  tell  by  his  own  sensations  to  what  extent  the 
influence  is  communicated,  and  how  the  persons  receive  it. 

Mrsmer  availed  himself  of  certain  aids,  which  our  modern 
practitioners  have  rejected ;  such  as  boxes  of  steel  bars, 
magnetized  water,  and  musical  instruments  imbued  with 
the  magnetic  influence:  he  also  frequently  tied  his  cus- 
tomers together,  or  made  them  link  their  thumbs,  when 
teveral  were  to  be  magnetized  at  once.  When  patients 
are  In  the  crisis,  or  under  the  full  influence  of  the  power, 
they  can  be  iroinmediatcly  roused  out  of  It  by  certain 
looks,  gestures,  and  touches  of  the  adept. 

To  ascertain  how  far  the  pretensions  of  the  animal 
magnetize™  were  entitled  to  any  attention  or  support,  the 
French  government  very  properly  appointed  a  committee 
of  scientific  and  unprejudiced  persons  to  investigate  its 
merit*,  among  whom  were  Badly.  Franklin,  and  I.,<  vm  - 
»icr;  and  it  la  curious  that  their  report,  which  was  trans- 
lated into  English,  and  published  here  In  1785.  is  not 
more  often  quoted.  "  This  pretended  agent,"  say  they, 
"  Is  not  magnetism  ;  for  on  examining  the  gr 
toir  of  thefluld  by  a  needle  and  electromet 


nor  electricity  could  be 


e  tried 


it  upon  ourselves  and  others  without  effect ;  and  on  blind- 
folding  those  who  professed  great  susceptibility  of  its 
influence,  all  its  ordinary  effects  were  produced  when 
nothing  was  done  but  when  they  Imagined  they  were 
magnetized,  while  none  of  Its  effects  were  produced  when 
they  were  really  magnetized  but  Imagined  nothing  was 
done.  So  also  when  brought  under  a  magnetized  tree ; 
nothing  happened  if  they  thought  they  were  at  a  distance 
from  it,  white  they  immediately  went  into  violent  convul- 
sions when  they  thought  they  were  near  the  tree,  though 
really  not  so.  The  effects,  tnerefore,"  say  the  commis- 
sioners, *•  are  purely  Imaginary  ;  and  although  they  have 
wrought  some  cures,  they  are  not  without  danger,  for 
the  convulsions  sometimes  spread  among  the  feeble  of 
body  and  mind,  and  especially  among  women.  And,  finally, 
there  arc  parts  of  the  operations  which  may  readily  be 
turned  to  vicious  purposes ;  and  in  fact  immoral  practices 
have  already  actually  grown  out  of  them." 

Some  years  ago  a  great  animal  magnetlzer  arose  in 
this  country,  called  Perkins,  who  Invented  what  he  called 
metallic  tractors,  for  collecting,  condensing,  and  ap- 
riying  animal  magnetism  ;  "  but  Dr.  Falconer  and  Dr. 
Hsygarth  of  Bath 
by  performing  all 

pair  of  wooden  tractors  ;  and  as  those  cases  were  well  at- 
tested, they  proved,  as  every  person  of  common  sense 

i's  results  were  imaginary 
Into  oblivion, 
attempts 


put  an  end  to  his  pretensions, 
er  of  cures  and  wonders  with  a 


MAGPIE. 

have  been  made  to  revive  it  in  London  ;  not  by  quacks 
and  impostors,  but  by  regular  practitioners,  and  even  by 
persons  who  enjoyed  no  Inconsiderable  share  of  public 
respect  and  favour.  They  have  unfortunately  reaped  the 
bitter  fruits  of  their  credulity  and  folly  ;  and  the  mania  has 
again  subsided,  and  will  now  probably  remain  dormant. 
_TsUONaVTO-ELECTRICITY.  Under  the  term 
will  be  found  the  description  of 
phenomena  produced  by  electrtcity.  It 

itratcd  by  Faraday  that  electric  i >h  

produced  by  magnetism,  and  to  these  the 
electricity  has  been  applied.    Let  a 
sent  a  hollow  helix  of  • 
— n  .     wire  covered  by  silk,  the 
)->'     b  c  of  which  are  comic 

with  a  delicate  galvanometer ; 
"  N  S  a  powerful 


itmivisiimim 


V4 


net,  which  can  easily  l>e  thrust 
Into  and  withdrawn  from  the  spiral  or  helix :  it  will  then 
be  found  that  every  time  the  magnet  is  pushed  into  the 
helix  the  galvanometer  is  deflected  in  one  direction,  ami 
each  time  it  is  withdrawn  it  is  deflected  in  the  opposite 
direction.  On  repeatedly  threading  the  helix  with  the 
magnet,  the  deflection  also  takes  place.  Now,  as  the  de- 
flection of  the  galvanometer  can  only  be  produced  by  the 
motion  of  electricity  in  the  helix,  it  is  obvious  that  an 
electric  current  is  produced  each  time  that  the  magnet 
moves  through  it :  hence  as, on  the  one  hand,  electricity 
In  motion  produces  magnetism ;  so,  here,  magnetism  in 
motion  produces  electricity.  By  causing  the  pole  of  a 
powerful  magnet  to  revolve  before  a  coil  of  wire.  or.  w  hat 
amounts  to  the  same  thing,  if  the  coil  be  made  to  revolve 
opposite  to  the  pole  of  a  magnet,  an  electric  current  will 
be  established  in  the  coll,  which  may  be  made  sensible 
by  sparks,  shocks,  and  chemical  effects. 
MA'GNETO'METER.  An  instrument  for  measuring 
of  terrestrial  magnetism.  The  three  elc- 
to  be  deduced  from  magnetic  observations 
are,  the  declination,  the  inclination  or  dip.  and  the  ab- 
solute intensity,  together  with  the  variations  to  which 
they  are  subject ;  and  each  of  these  elements  requires  for 
its  determination  a  peculiar  apparatus.  A  detailed  ac- 
count of  the  construction  and  various  adjustments  of  the 
instruments  made  use  of  in  the  magnetic  observatories 
recently  established,  and  of  the  methods  of  observing, 
will  be  found  in  the  Report  0/  the  President  and  Council 
of  the  Royal  Society  on  the  Objects  of  Scientific  Inquiry  in 
Physics  and  Meteorology,  1M0.  The  first  accurate  mea- 
surements of  magnetic  force  were  made  by  Coulomb  with 
the  torsion  balance;  but  the  more  precise  method  which 
is  now  generally  adopted,  and  which  depends  on  the  dy- 
namical principle  of  observing  the  number  of  vibrations 
made  by  a  needle  in  a  given  time,  was  proposed  by  Gra- 
ham so  long  ago  as  1722. 

MAGNETOMO'TOR.  (Lat.  lit.  magnet-moner.) 
A  term  applied  to  a  voltaic  series  of  two  or  more  large 

[dates,  which  producing  a  great  quantity  of  electricity  of 
ow  tension  Is  well  adapted  to  the  cxhibltiou  of  electro- 
magnetic phenomena. 

MA'GNITUDE.  (Lat.)  Size,  extent,  quantity.  This 
term  was  originally  employed  to  designate  the  space  oc- 
cupied by  any  figure ;  or,  in  other  words,  it  was  applied  to 
objects  strictly  termed  geometrical,  and  of  three  dimen- 
sions. —  length,  breadth,  and  thickness:  then  it  was  ex- 
to  designate  the  quantity  of  any  one  of  these,  and 
of  angular  space,  or  the  inclination  of  two  lines  to 
ir ;  or,  again,  the  compound  idea  of  a  solid  angle 
by  any  number  of  planes  meeting  In  a  point.  The 
amount  of  any  one  of  these,  taken  in  reference  to  some 
standard  of  the  same  kind  of  quantity  as  that  spoken  of, 
was  called  its  magnitude.  1  he  term  was  gradually  en- 
larged in  its  signification,  so  as  to  apply  to  every  kind  of 
quantity  that  admits  of  exhibition  or  mensuration,  or 
of  which  greater  or  leas  can  be  predicated ,  and  in  this 
sense  it  was  used  by  Kuclkl. 

MAGNITUDE,  APPARENT.  The  angular  space 
(plane  or  solid)  under  which  a  body  appears  when  viewed 
from  some  distant  point.  The  term  is  chiefly  used  in 
speaking  of  the  celestial  bodies ;  and  is  then  employed  to 
express  the  plane  angle  subtended  by  the  diameter  of  the 
visual  disc  of  the  body.  It  is  also  used  In  many  branches 
of  optical  science,  but  always  with  the  same  general 
meaning. 

MAGNOLIA'CE.E.  (Magnolia,  one  of  the  genera.) 
A  natural  order  of  Exogenous  plants,  consisting  of  trees 
or  shrubs  of  great  beauty,  usually  with  evergreen  leaves, 
and  large  fragrant  flowers.  They  Inhabit  the  temperate 
part*  of  America  and  Asia,  as  well  as  the  tropics,  and  are 
universal  objects  of  cultivation.  The  bark  of  the  tulip 
tree,  and  of  some  of  the  true  magnolias,  has  the  reputa- 
tion of  being  a  good  febrifuge. 

M  A'GPIE.  A  common  species  of  the  Crow  tribe,  Cor- 
pus pica  of  Linnaeus ;  now  the  type  of  a  distinct 


Pica  caudata.  They  continue  in  pairs  throughout  the 
year,  and  prey  on  a  variety  of  food,  chiefly  animal,  as  the 
young  of  hares,  rabbits,  and  feathered  game,  young  poul- 
try, eggs,  carrion,  and  insects ;  lastly,  fruit  and  grain. 
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MA  II  ABA  RATA. 


The  magpie  U  celebrated  for  its  crafty  instinct*, 
of  Imitating  word*,  and  the  propensity  which 
common  with  other  species  of  the  crow  tribe  to  purloin 
and  secrete  glittering  articles.  The  nest  of  the  magpie 
is  admirably  constructed  for  strength  and  warmth,  and 
is  common  I  v  defended  hv  a  dome.  It  lays  six  or  seven 
eggs  early  in  spring,  of  a  yellowish  white  spotted  with 
brown  and  cinereous.  In  winter  magpies  will  assemble 
in  great  numbers  to  roost  in  some  coppice  towards  the 
evening,  but  separate  again  on  the  approach  of  day. 

MAHA'BARATA.  The  name  of  one  of  the  great 
Indian  epic  poems,  the  subject  of  which  is  a  long  civil 
war  between  two  dynasties  of  ancient  India,  the  Kurus 
and  Pandus.  This  poem  embraces  the  whole  circle  of 
Indian  mythology  ;  but  it  Is  still  more  valuable  aa  em- 
bodying an  immense  number  of  historical  fragments, 
which  will  be  of  great  importance  to  the  future  historian 
of  India.  Many  episodes  from  the  Mahabarato  have  been 
ably  translated  by  some  of  our  most  celebrated  oriental- 
ists ;  and  parts  of  the  original  have  been  published  at 
dim-rent  periods  in  Germany.  The  period  at  which  the 
Mahabnraia  was  written  is  wholly  unknown,  and  it  has  no 
less  Iwfrled  all  the  researches  of  the  learned  to  discover 
the  date  al  whirl,  it  turned  it*  jms-rit  m.  tliodical  form. 
The  1'rnny  Cuclopa-dia  contains  an  able  analysis  of  this 


MAJORAT. 

i  of  such 


MA'HADO.  A  name  of 

Ganges  is  fabled  to  spring.  He  is  ln- 
in  Goethe's  well-known  poem,  Der  Gott 
tmd  die  Bajadere,  which  begins  "  Mahado,  du  Herr  der 
Krde  "  (Lord  of  Earth),  as  synonymous  with  Siva. 
M  AHOMETAN  ISM.  Set  Mohammeoakism. 
MA  PA.  In  Grecian  Mythology.  —  ].  The  daughter  of 
Atlas  and  Pleione,  one  of  the  Pleiads,  who  became 
mother  of  Mercury  by  Jupiter :  2.  A  daughter  of  the  god 
Faunus.  and  wife  of  Vulcan  ;  frequently  confounded  by 
mvthologists  with  the  former  personage. 

M  A  PILE.  A  family  of  crabs  (Brachyurous  Crus- 
taceans), of  which  the  genus  Maia  Is  the  type.  The  form 
of  the  shell  is  ovoid :  the  manus  and  the  preceding  joint 
are  nearly  of  the  same  length.  The  species  called  Maia 
tquinado  is  occasionally  taken  on  our  own  coasts,  as 
well  as  those  of  France  and  of  the  Mediterranean  :  It  is 
commonly  called  the  "  sea  spider." 

MA  I'D  EN.  The  name  given  In  Scotland  to  a  sharp, 
edged  instrument,  formerly  used  for  the  beheading  of 
criminals.  It  resembles  in  Its  construction  the  guillotine 
of  the  French.    Set  <  .t  ili.otinr. 

MAIDEN  HAIR.  The 
a  fern  found  in  many  part*  of  Ei 
rocks.    It  formed  an  Ingredient  in  the  syrup  of  capil 
lalre  of  old  pharmacy. 

MAIL.  (Fr.  maille.)  A  small  piece  of  metal  or 
money,  but  used  collectively  to  defensive  armour  formed 
of  iron  rings  or  round  meshes.    See  Hai  bkrk. 

Mail,  signified  originally  the  bag  which  contains  let- 
ters forwarded  by  government  for  the  public  conveni- 
ence ;  but  it  was  soon  afterwards  extended  to  the  letters 
themselves,  and  it  is  now  used  also  for  the  conveyance 
in  which  they  are  forwarded.   Set  Post  Ottick. 

MAILS,  or  MA  ILLS.  In  Scottish  Law,  the  rents  of 
an  estate.  (Silver  halfpence,  in  England,  were  anciently 
called  mailes.)  In  the  northern  counties  of  England, 
and  in  Scotland,  payments  made  by  the  occupiers  or 
owners  of  lands  to  persona  in  league  with  the  various 
classes  of  freebooters  who  infested  the  country  were 
termed  black  mail.  To  take  it  was  made  a  capital  fe- 
lony by  stat.  43  Elis.  r.  13. 

MAIM,  or  MAYHEM  In  old  English  Jurisprudence, 
a  wound  by  which  any  one  was  so  disabled  as  to  be  less 
lit  to  defend  himself  In  fight ;  and  therefore  distinguished 
from  an  injury  which  merely  disfigured.  Appeal  of  may- 
hem was  abolished,  with  other  criminal  appeals,  by  59  G.3. 
c.  46.  Cutting  and  stabbing,  •«  with  Intent  to  murder," 
and  with  intent  to  malm  or  disfigure,  are  now  distinct 
ofTences.  under  9  G.4.  c.  31.  s.  11.  and  13.  The  latter 
was  thereby  made  a  capital  felony  only  In  such  case* 
in  which  if  death  had  ensued  it  would  have  been  murder. 

MAINTENANCE,  in  Law.  is  defined  to  bean  offi- 
cious intermeddling  in  a  suit  that  In  no  way  belongs  to 
one,  by  maintaining  and  assisting  either  party  with  money 
or  otherwise  to  prosecute  or  defend  it.  The  punishment 
by  common  law  is  fine  and  imprisonment,  and  by  32  H.8. 
c.9.  a  forfeiture  of  ten  pounds. 

MAPNTENANCE.  CAP  OF.  A  cap  of  dignity,  an- 
ciently belonging  to  the  rank  of  a  duke  ;  termed  by  the 
French  bonnet  ducat.  The  lord  mayor's  fur  cap  is  also 
raited  a  cap  of  maintenance. 

MAIZE  (Mais,  the  American  name),  a  kind  of  corn 
extensively  cultivated  for  food,  is  the  grain  of  the  plant 
named  by  Linnaeus  Zta  mays .  Like  other  corn,  It  is  a 
species  of  grass,  whose  albumen  is  sufficiently  large  and 
farinaceous  to  be  ground  into  flour.  In  this  plant  the 
grains  are  unusually  large,  compressed,  ana  packed 
closely  in  regular  parallel  lines  along  the  sides  of  a  re- 
ceptacle many  Inches  long.  In  the  young  state  each 
gralu  is  tipped  with  a  long  slender  style  as  line  as  a  thread 


of  silk ;  and  many  hundreds  of  such  styles  b< 
lected  together  from  each  receptacle,  the  whole  i 
a  silken  tassel  hanging  down  from  the  orifice  of  the 
sheathing  leaves  in  which  the  inflorescence  is  enwraprwd. 
When  ripe  the  corn  is  still  covered  by  the  sheathing 
leaves,  and  is  only  to  be  discovered  when  the  latter  are 
stripped  back.  The  male  or  barren  flowers  grow  in  a 
loose  panicle  at  the  end  of  the  stem.  There  are  many 
varieties  of  maize  ;  some  with  stems  seven  or  eight  feet 
high,  others  not  exceeding  the  stature  of  two  feet  ;  some 
requiring  a  long  summer  to  ripen  their  grain,  others 
coming  to  perfection  in  a  couple  of  months.  The  colour 
of  the  grain  is  also  variable ;  chocolate-coloured,  red, 
crimson,  yellow,  white,  ami  variegated,  are  all  known  to 
the  American  planter.  This  kind  of  corn  Is  not  grown 
exclusively  for  the  sake  of  the  ripe  grain  ;  the  young  fe- 
male inflorescence,  which  is  sweet  and  tender,  is  boiled 
or  cooked  in  other  ways  as  a  delicate  vegetable,  and  the 
young  stems  are  occasionally  given  to  cattle.  Many  at- 
tempts have  been  made  to  cultivate  maize  in  England  as 
a  field  crop,  but  without  success.  It  docs  not  thrive 
north  of  the  l»sin  of  the  Mediterranean,  and  requires  a 
higher  summer  heat  than  we  experience  in  these  islands. 
MA'JESTY.    This  title  of  honour  Is  derived 


Romans,  among  whom  it  stood  for  the  collective 
power  and  dignity  of  the  sovere 
populi  Roman).  Hence  treason  w 
majestatis,  an  Injury  offered  to  majesty.  Majesty 
the  attribute  of  consuls,  prntors,  Ac.  onlr  as  reprcsen 
the  public ;  and  hence,  in  later  times,  when  it  was  trans- 
ferred to  the  emperors  along  with  the  sovereign  power. 
Inferior  magistrates  were  entitled,  in  ceremonial  lan- 
guage, by  the  appellation  of  dignila*.  Majesty  is  now  the 
conventional  title  of  European  emperors  and  kings.  ( The 
Sultan  of  Turkey  has  no  more  elevated  title  in  our  cere- 
monial than  Highness.)  It  appears  to  have  been  first  as- 
sumed by  the  German  emperors,  who  were  considered  as 
representing  the  imperial  dignity  of  Rome ;  then  by  the 
French  king,  Henry  II. :  in  England,  by  Elisabeth.  The 
Emperor  of  Austria  has  the  title  Majesty,  with  the  prefix 
K.  K.(Kaiseriiche,  Konigliche;  i.e.  Imperial,  Royal.) 

Apostolical  Majesty.  —  A  title  bestowed  on  Stephen, 
duke,  of^  Hungary,  jibout  a.d.  1000.  by  j^P^!^*1^  ^ 
1758.     *        00        emprcss-queeu  reaa  in 

Catholic  Majesty.— A  title  bestowed  on  Ferdinand  and 
Isabella  of  Spain  by  Pope  Alexander  VI.  in  1491.  in 
memory  of  the  conquest  of  the  Moors:  it  had,  however, 
been  borne  by  earlier  Spanish  monarch*. 

Most  Christian  Majesty.  —  A  title  borne  by  the  kings  of 
France;  first  soleinuly  conferred  on  Louis  XL  in  1409 
by  Pope  Paul  II. 

Most  Faithful  Majesty  The  title  of  the  kings  of  Por- 
tugal ;  bestowed  by  Bern-diet  XIV.  on  John  V. 

MA'JOR.  In  the  art  Military,  a  field  officer  next  In 
rank  above  a  captain,  and  immediately  Inferior  to  a  lieu- 
tenant-colonel. His  chief  duties  consist  in  superintend- 
ing the  exercises  of  his  regiment  or  battalion,  and  of 
putting  in  execution  the  commands  of  his  superior  officer. 
This  class  of  field  officers  did  not  exist  till  the  beginning 
of  the  17th  century.  The  prices  of  a  major's  commission 
and  his  pay  in  the  British  army  are  as  follow  :  —  In  the 
regiments  of  the  line,  3200/. ;  pay,  lfit.  per  diem  :  In  the 
dragoons,  4575/. ;  pay,  19*.  3s*.  per  diem :  In  the  life  and 
royal  horse  guards,  5350/. ;  pay.  I/.  4*.  54.  per  diem  :  and 
in  the  foot  guards  (with  the  rank  of  colonel),  H300/. ;  pay. 
I/.  3j.  This  appellation  of  major  does  not  exist  either  in 
the  artillery  or  engineers.  Brigade -major  is  a  staffofricer. 
who  performs  for  a  brigade,  or  in  a  garrison,  duties 
equivalent  to  those  of  a  major  in  a  regiment  or  battalion. 
Major 'general  is  an  officer  next  in  rank  below  a  lieu- 
tenant-general, whose  functions  he  has  to  discharge  in 
the  absence  of  his  superior  officer. 

MAJOR  AND  MINOR.    In  Music,  terms  applied  to 
imperfect  concords  differing  from  each  other  by  a  i 
tone  minor.    They  are  used  in  the 
plied  to  discords. 

MAJORA'T.  In  modern  legal  phr 
ployed  by  several  Continental  nations,  the  right  of 
cession  to  property  according  to  age.  It  is 
fidei-commissum  gradual,  successive,  perpetual,  indivi- 
sible, made  with  a  view  to  preserve  the  name,  arms,  and 
dignity  of  a  family,  and  destined  for  ever  to  the  eldett 
member  of  it."  In  the  German  empire  and  in  Spain  this 
species  of  entails  is  of  great  antiquity.  See  Mayoraxgo. 

Majorat,  in  the  French  Law,  expresses  the  property, 
landed  or  funded,  which  by  virtue  of  several  decrees  of 
the  empire  might  be  reserved  by  individuals  enjoying 
hereditary  titles  of  honour,  and  attached  to  the  title  so 
as  to  descend  with  it.  The  German  and  Spanish  laws  of 
majorat  had  no  exact  equivalent  In  old  France ;  but  a 
species  of  majorat  existed  in  the  case  of  the  Duche*- 
Pairics,  abolished  at  the  Revolution,  with  other  feudal  in  ■ 
stftulions.  The  general  rule  of  French  law,  that  chil- 
dren succeed  equally  to  their  parents'  property,  Is  only 
modi  tied  by  the  regulations  respecting  what  Is  termed 
a  »  portion  dispouible."  {Cod.  Civil,  art.  913.  &c.)   A  i*r- 
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MAJOR  DOMO. 

wa  who  leave*  one  child  only  can  dispose,  by  will  or 
donation,  of  half  his  property  ;  one  who  leaves  two  one 
third,  and  to  on  :  a  person  who  die*  without  descend- 
ants, but  leaving  "ascendants,"  one  half  or  three  fourths, 
K  j-nrdmc  to  certain  rules;  n  he  leaves  only  collaterals, 
rw  may  dispose  of  the  whole. 

MA'JOR  DOMO.  (Lat.  major  domus,  greater  officer 
ef  Ike  home.)  In  the  court*  of  those  kingdoms  which 
were  formed  out  of  the  fragment!  of  the  Western  Km  pi  re, 
three  different  offices  seem  to  be  designated  by  this  title, 
—  I.  The  malt  re  d'hotel,  or  chief  officer  of  the  prince's 
table,  prefectus  mens*,  architriclinus,  dapifer,  &c. ; 
S.  The  mayor  of  the  palace  (asconorous,  steward) ;  3.  The 
first  minister,  prefect  of  the  palace,  count  of  the  palace, 
&c.  Charles  Martel  is  termed  major  domus  by  some  an- 
cient historians.  This  title  became  in  later  tiroes  con- 
founded  with  that  of  seneschal.  In  Germany,  under 
the  Othos  and  the  bouse  of  Swabia.  the  dapifer  was  an 
ffficer  of  high  rank,  who  bore,  amongst  other  duties,  the 


) 


(Undard  of  his  sovereign.  The  count  palatine  was  da- 
pifer of  the  empire:  the  elector  of  Davaria,  arch-dapifer. 
to  England  he  was  a  personage  of  less  distinction,  and 
his  subscription  generally  appears  last  among  the  attest- 
ant witnesses  to  ancient  charters. 

MAJO'RIT  Y.  In  Politics,  the  age  at  which  the  sove- 
reign, in  hereditary  monarchies,  becomes  capable  of  ex- 
'•rtiiing  supreme  authority.    See  Minority.  Rkcient. 

MA'JOR  TERM,  in  Logic,  is,  in  a  syllogism,  the  pre- 
dicate of  the  conclusion.  The  major  premise  is  that 
which  contains  the  major  term.  In  hypothetical  syllo- 
gisms, the  hypothetical  premise  is  called  the  major. 

MAJU'SCULA.  or  CAPITALES  LITERA.  In 
Diplomatics,  capital  letters.  The  Latin  manuscript*  of 
the  classical  age  which  we  possess  (those  found  at  Pom- 
peii, and  a  few  parchment  MSS.  of  very  early  date) 
are  written  in  capital  letters.  Few  instrument*  or  books 
of  a  later  date  than  the  sixth  century  are  in  capital  letters. 

fcU'LACHITB.    (Or  fsfkiM  the  mallow  Jtower ; 
'•r  umXumn,  soft  i  hence,  also,  called  velvet  copper  ore.) 
The  blue  and  green  carbonate  of 
MALA'CIA.  (Gr.*M*AMMr,0 

KM.Vl1'coDEHMS,  Malacodermi.  (Gr. 
•md  ii{u«.  shin.)  The  name  of  a  tribe  of 
beetles,  including  those  with  a  soft  and  flexible  body. 

MA'I.ACOLITE.  (Gr.  puskmsm.)  A  variety  of  a ugite 
of  a  dark  •green  colour. 

MALA CO'LOG  Y.    (Gr.  prnXmnm,  the  Aristotelian 
name  of  the  Mollusca  of  the  moderns ;  and  /•>».-,  a  dts- 
nnrie.)   The  science  of  the  Mollusks.   (See  that  word 
for  their  general  characters.)   Cuvler,  the  great  reviver 
°f  this  branch  of  natural  history,  divides  the  Mollusks 
toto  six  classes. 
I  Cephalopoda.  —  Mantle  in  form  of  a  sac,  open  ante- 
riorly, containing  the  branchial  and  abdominal 
viscera ;  head  protruding  from  the  mantle,  well 
developed,  and  crowned  by  fleshy  productions,  by 
means  of  which  they  crawl  and  seize  various  ob- 
jects. 

II  Pfcrojtotlo  Mantle  closed  ;  appendages  of  the  head 

either  wanting  or  extremely  reduced.  The  prin- 
cipal organs  of  locomotion  are  two  membranous 
fins,  like  wings,  situated  on  tbe  sides  of  the  neck. 

HI.  Gastropoda  These  crawl  by  means  of  a  fleshy  disk 

on  their  belly.  Tbe  mouth  is  supported  by  a  head. 

IT.  Aeephala.—  The  mantle  encloses  the  branch  lav  and 
viscera  ;  the  mouth  opens  within  its  cavity,  and  is 
not  supported  by  a  distinct  head.  The  mantle  may- 
be open  throughout  Its  length,  at  both  ends,  or  at 
one  extremity  only. 

V.  Brachiopoda  These  are  also  enclosed  in  a  mantle 

without  an  apparent  head  ;  but  have  a  pair  of  long, 
fleshy,  rMrittif  arms,  which  are  spiral  when  re- 
tracted. 

'  L  Ctrrhopoda.  —  This  class  Cuvler  defines  as  being 
similar  to  the  other  Mollusks  In  the  mantle,  bran- 
chic,  Ac. ;  but  as  differing  from  them  In  having 
numerous-  horny  and  articulated  limbs,  and  a  ner- 
vous system  more  nearly  resembling  that  of  the 
Articulata. 

Since  tbe  early  form  and  metamorphoses  of  the 
Cinhopoda,  or,  more  properly,  Cirripedta,  were 
known,  most  zoologists  have  regarded  them  as 
members  of  the  Articulate  sub-kingdom. 
The  classification  of  the  Mollusca  has  been  much  per- 
MM  by  those  zoologists  who  have  been  attracted  to  the 
«udy  of  this  department  of  the  animal  kingdom  by  the 
dutiful  and  diversified  coverings  of  the  testaceous  spe- 
M*.  Anwn.  these  I  junarck  ranks  deservedly  the  chief 
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•*»■!•  system  is  still  that  which  mainly  guides  the  ■ 

of  his  shells. 
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ln  the  system  of  Lamarck,  the  natural  primary  group 
'''  animals  to  w  hich  the  science  of  malacology  relates 
restitutes  the  11th  and  12th  classes  of  his  Invcrtebrata. 
1  he  first  of  these  classes,  under  the  name  of  Conchifera, 

I  l  a 
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is  equivalent  to  the  Testaceous  Acephala  and  Brachiopoda 
of  Cuvler  ;  and  these  low -organized  headless  Mollusca 
have  their  external  shelly  defensive  covering  rendered 
the  more  complete  by  way  of  compensation  for  the  slight 
development  of  the  nervous  centres  to  which  the  im- 
pressions of  external  objects  are  referred,  and  from  which 
the  acts  of  volition  emanate.  Instead  of  one  shell,  they 
are  therefore  provided  with  and  generally  completely 
covered  by  two  shells,  which  are  technically  called 
"  valves  ;"  and  the  Conchifera  of  Lamarck  thus  include 
the  Mollusks  with  bivalve  shells.  These < 
two  orders,  Dimyaria  and  Monomyaria. 


Class  I. 

Order  I .  Conchifera  Dimyaria.  —  Char. :  Two  muscles 
of  attachment  at  least:  shell  internally  with  two  mus- 
cular impressions,  which  are  separate  and  lateral. 
(1.)  Shell  regular,  generally  equlvalve. 
(A.)  Shell  gaping  in  general'  at  the  lateral  extremities, 
its  valves  being  approximated. 
(»)  Crassipede  Conchifers —  Mantle  w  ith  its  lobes  united 
anteriorlv,  either  entirely  or  partially  ;  foot  thick  : 
gape  of  the  shell  wide. 
Family  1.  Tubiculidar.  — Shell  either  contained  in  a 
tubular  sheath  distinct  from  its  valves,  or  entirely 
or  partially  inc rusted  in  the  wall  of  its  sheath,  or 
projecting  externally.  (Aspcrgillutn,  Clavagella,  Te- 
redo, ice.) 

Family  2.  Pholadid*.  —  Shell  without  a  tubular  sheath, 
either  furnished  with  accessory  pieces  or  gaping  very 
much  anteriorly.    {Photos,  Uattroctutna.) 
Family  3.  Soltntdar.  —  Shell  without  accessory  pieces, 
and  Raping  at  the  lateral  extremities  only  ;  ligament 
external.    (Soien,  PanopoJa,  Glycymeris.) 
Family  4.  MyitLe.  —  The  same  characters  of  the  shell, 
with  the  ligament  internal.  {Mya,'Anatina.) 
(*»)  Tenstipedc  Conchifers.  —  Mantle  with  its  lobe*  not 
u ii it.-. I.  or  hardly  united  anteriorly ;  foot  small, 
compressed  ;  gaping  of  the  shell  often  consider- 


Family  S.  Mact 

a.  Ligament  internal  only.    ( Mactra,  Crassatella, 

b.  Ligament  partly  internal,  iiartly-  external.    ( ('«- 

gulina,  Solemya,  Amphktesma.) 
Family  6.  Corbulida? .  —  Shell  incqul  valve  ;  ligament 

internal.    (Corbula,  Pandora.) 
Family  7.  Lithophagidtc. —  Ligament  partly  external, 
partly  Internal ;  shells  without  accessory  pieces  or 
any  particular  sheath,  more  or  less  gaping  at  their 
anterior  side.    (Saxicava,  Petricola,  Venerupis.) 
Family  8.  Sytnphidar.  —  Two  cardinal  teeth  at  most  in 
the  same  valve;  shell  often  gaping  a  little  at  the 
lateral  extremities ;  ligament  external ;  nyinpha: 
in  general  gaping  outwards.  (Sangutnolaria,  Psant- 
tnobta,  TeUina,  Corbis,  Lucma,  i  tunas,  Capsa,  Crass- 
ma.)   See  Concholooy. 
( B.)  Shell  closed  at  the  lateral  extremities  when  the 
valves  are  shut. 

(••■)  Lamcllipede  Conchifers  Foot  flattened,  lamclli- 

form,  not  posterior. 
Family  'J.  ConchitUr.  —  Three  cardinal  teeth  at 
valve,  with  as  many  or  less  in  the  other  ; 


I.  Flmviatite  C-onchida*.  -  Shell  with 
with  a  false 


2.  Marine  Conchidar.  —  No  lateral  teeth  In  the  greater 
number;  rarely  an  epidermis,  which  covers  the 
whole  shell  except  the  umbones.  ( Cyprina,  Cy- 
therea,  Venus,  Venericardia.) 

Family  10.  Cat  d ndar.  —Cardinal  teeth  Irregular  either 
in  their  form  or  situation,  and  accompanied  in 
ncral  by  one  or  two  I 
Isocardia,  Ike.) 

Family  II.  Areidar.  —  Cardinal  teeth  small,  numerous, 
intrant,  and  disposed  in  each  valve  on  a  line,  which  Is 
either  straight  or  arched  or  broken.  ( CucuiLcn.  Area, 
Pectunculus,  Nucula,  Trigonal ,  and  Castalm.) 

Family  12.  Saint*.  —  Fluvtatilc  shells,  whose  hinge  is 
sometimes  furnished  with  an  irregular  cardinal  tooth, 
which  is  simple  or  divided,  and  with  a  longitudinal 
tooth,  which  la  prolonged  under  the  corselet ;  and 
sometimes  without  any  tooth  at  all.  or  is  furnished 
along  its  length  with  irregular  granulous  tubercles. 
Umbones  with  the  epidermis  peeled  off,  and  fre- 
quently eroded.  {Unto,  Ilyria,  Anodon,  and  In- 
•MM.) 

Family  13.  Chamida>.  —  Shell  irregular,  inequivale ;  a 
single  cardinal  tooth,  oblique  and  subcrenate,  inserted 
into  a  little  pit  in  the  opposite  valve ;  muscular  im- 
distant. 


(Dicras,  Chama,  Etheria.) 
Order  2 —  Conchifera  Monomyaria.  —  Only  one  muscle 
of  attachment,  which  seems  to  traverse  their  body. 
Shell  with  an  internal  subcentral  muscular  impres 
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(•)  Ligament  marginal,  elongated  on  the  border,  sub- 

rqulvalve, 
bordering 


arnily  U. 


the  upper  limb.    (  Tridacna,  Hipttoptu. ) 
Family  15.  Mytilid*.— Shell  longitudinal  or 
verse,  with  a  muscular  impression  contracted  into 
an  isolated  space  without  bordering  the  Unib  ;  hinge 
with  a  lubtnternal  liframent,  which  is  marginal, 
linear,  very  entire.    (ModMa,  Mytilus,  Pinna.) 
Family  16.  Slalleidtr  Ligament  sublincar,  either  in- 
terrupted by  serial  teeth  or  simple  ;  shell  sublncqul- 
valve,  foliated.  (Crenatula,  Pema, Malleus, Avicula.) 
(••)  Ligament  not  marginal,  contracted  into  a  short 
spire  under  the  umbones,  and  not  forming  a 
tendinous  tube  under  the  shell. 
Family  17.  Peetinidte.  —  Shell  regular,  compact,  not 
foliated.   (Pedum,  Lima,  Plagivttoma,  Pectcn,  Pli~ 
catuJa,  Sptmdylus,  Podopsis.) 
Family  18.  tnd, 

a.  Ligament  partly  external ;  shell  foliated,  but 

nevertheless  often  acquiring  great  thickness. 
(Gryphwa,  Ostrea,  Vulsella.) 

b.  Ligament  internal ;  shell  delicate,  papyraceous. 

(Plaeuna,  Anomia. ) 
(•*•)  Ligament  either  wanting  or  represented  by  a 
tendinous  chord  which  sustains  the  shell. 

ta — ShelUeryJnequivalTc.jjSpA<r. 


(Helix, 


) 


,  either  Ira. 

or  by  a  tendinous  chord  ;  mantle  bilobate, 
the  lol>c»  separated  anteriorly,  enveloping  the  body  ; 
two  opposed,  elongated,  fringed  arms,  near  the 
mouth,  rolled  spirally  when  retracted.  (Orbicmia\ 
Terebr  alula,  Eingula.) 


Class  II.  Mou.tr tea. 

Order  1 .  Pteropoda.  —  Char. :  No  foot  for  creeping,  nor 
arms  for  progress  or  seizing  the  prey  ;  two  fins,  op- 
|tosed  and  similar,  proper  for  natation  ;  body  free  and 
floating ;  some  naked  ;  others  with  thin,  »emi trans- 
par  rut,  symmetrical  shell.  ( HyaUea,  Clio,  Cleodora, 
Umacina,  Cymbulta,  Pneumoriermon.) 

Order  2.  Gasteropoda.  —  Animals  with  a  straight  body, 
never  spiral,  nor  enveloped  in  a  shell  which  can  con- 
tain the  entire  body  ;  afoot  or  muscular  disc  along  the 
whole  length  of  the  under  part  of  the  body .  serving  (or 
creeping ;  some  nal 
shell  not  imbedded  ; 
or  less  hidden  in  the 

Section  1.  Ilydrvhran. 
their  position,  developed  either  in  the  form  of  a  net 
work,  in  lamina* ,  in  a  pectinated  form,  or  In  a  ribbon- 
like shape.   The  Gastropods  of  this  scctlou  breathe 
water  only. 

Family  21.  Tritonida*  Branchite  external,  placed 

above  the  mantle,  either  on  the  back  or  on  the  sides, 
and  not  being  in  any  particular  cavity.  (Glaucus, 
Eolis,  Tritonta,  Seyllwa,  Tethus,  Doris.) 
Family  22.  Phyllididir.  —  Brancnise  plared  under  the 
l*or«ler  of  the  mantle,  and  disposed  In  a  longitudinal 
series  around  the  body,  or  on  one  side  only,  not 
being  in  am  'particular  cavity.  (Phyllidia,  ChitoneUus, 
Chiton,  Patella.) 
Family  23.  Semipkyllididte.  —  Brancnise  plared  under 
the  border  of  the  mantle,  and  disposed  in  a  longitu- 
dinal series  on  the  right  side  of  the  body  only.  (PUu- 
robranchus.  Umbrella.) 
Family  24.  CalyptneiAte. —  Branchiae  plared  In  a  parti* 
rular  cavity  upon  the  back,  situated  anteriorly  near 
the  neck  ;  shell  always  external,  and  covering  the  soft 
parti.   (Parmopharus,  Emarginula,  Fitsurella,  Pi- 
leopsis,  Caiypfra>a,  Cr.-pidula,  Aneyhu.) 
Family  25.  BuUidee.  —  Branchia?  placed  in  a  particular 


of  the  back,  and 
or  by  an  opercular 


cavity  towards  the 
ither  by  tl 
^i.   ( ZJtttf^ 

in  the  form  of  a  vascular  network,  on  the  wall  of  a  par- 
ticular cavity,  the  aperture  of  which  is  small,  and  can 
be  contracted  or  dilated  at  will.   The  Gastropods  of 
this  section  breathe  nothing  but  air. 
Family  l.imaeidtt.    {See  Limax.) 

Order  3.  Trachelipoda.  —  Body  spiral  In  its  posterior 
part,  which  is  separated  from  the  foot,  ana  always 
lodged  in  a  shell ;  the  foot  free,  flattened,  attached 
to  the  lower  base  of  the  neck  or  to  the  anterior  |>art 
of  the  body,  and  serving  for  creeping ;  sheU  splrivalre 
arid  sheathing. 

Section  1.  Phyt  iphaea.  —  Trachelipoda  without  a  pro- 
jecting siphon,  and  respiring  in  general  by  means  of  a 
hole ;  the  greater  part  phytiphagous,  and  furnished 
with  jaws ;  shell  with  the  aperture  entire,  having  at 
its  base  neither  dorsal  subascending  notch  nor  canal. 

(•)  Breathing  air  only;  shell  spirivalve,  unarmed,  not 
distinctly  nacreous. 
700 


&c.) 


Family  If,. 

a.  Four  tentacles.  (J 

b.  Two  tentacles.    (Auricula.  Cyelastoma.) 
Family  27.  Ummrida>  .—  Amphibious ;  living  In  the 

water,  but  coming  to  the  surface  to  breathe;  shell  with 
a  sharp  edge  to  the  lip.  ( Planotbis,  Physa,  Limner  a  ) 
(••)  Breathing  water  only  ;    branchla*  projecting  in 
form  of  filameuts.  lamina*,  or  tufts  in  the  bran- 
chial cavity ;  shell  often  nacreous,  and  often 
also  having  protuberant  parts  on  the  surface. 
(a.)  Shell  fluviatile,  operculated,  the  left  border  of 
which  does  not  resemble  a  dcmi-partltion. 

Family  2*.  Melanidar  Shell  with  " 

(  Melania,  ilelanopsis,  I'irena. ) 
Family  29.  Peristomida-. —  Shell  with 
(Valvata,  Paludina,  Ampullariee .) 
(b.)  Shell  fluviatile  or  marine,  the 
serabling  a  demi-partition. 

Family  30.  Keritidtt  A'on'c 

tile),  Merita,  Satica  (marine). 
(c.)  Shell  marine,  .he 

derol-partition. 
Family  31.  Janlhmtda-.  —  Shell 

of  the  water.  (Jantkina.) 
Family  32.  Macrostomidtr.—  Shell  not  floating,  having 
the  aperture  very  wide;  no  columella.  (Sigaretus, 

Family  33.  Plieacid*.— Aperture  of  shell  not  very  wide ; 

plaits  on  the  columella.  (Tornatrlla, 
Family  34.  .S^riAr. -Borders  of  the  a, 
circularly  ;  no  plaits  on  the  columella.    ( IV 
Scalaria-,  Delphmula.) 
Family  35.  Turb.uid*  Borders  of  the  aperture  dis- 
united.  (Solarium,    Koiella,  Trochus,  Monodonia, 
Turbo,  Planaxis,  Phasianrlla,  TurrileUa.) 
Section  2.  Zoophaga.  —  Trachelipods  with  a  projecting 
siphon,  and  which  only  breathe  water,  which  rearhr* 
the  branchiae  by  means  of  this  siphon.   These  feed  on 
animal  substances  only,  are  marine,  have  no  jaws,  and 
are  furnished  with  a  retractile  proboscis.    Shell  spiri- 
valve, sheathing  the  soft  parts,  with  an  aperture  which 
Is  either  canalicubted,  or  notched,  or  turned  up  at  its 

h.i  :  (>. 

(a.)  Shell  with  a  canal  more  or  less  long  at  the  base 
of  Its  aperture,  and  the  right  border  of  whose 
Hp  does  not  change  w  ith  age. 

Family  3G.  Canalifera. 

1.  No  constant  process  on  the  right  Up  of  the  shell. 

(Cerithium,  Pleurotoma,  Turbinetla,  Castcetla- 
ria,  Faseiolaria,  Fusus,  Pyrula.) 

2.  A  constant  process  on  the  right  lip  in  all  the  spc- 

«.  No  processes  on  the  spire.   (Struthiolaria .) 
8.  Processes  on  the  spire.  (Ranella,  Mures,  Triton.) 
(b.)  Shell  with  a  canal  more  or  less  long  at  the  base  of 
its  aperture.^and  the^ right  border  of  whose  Im 

riorly.  »  ' 

Family  37.  ALUa.  —  Wing  shells.   (Ilottellaria,  Pte- 

r or  eras,  Strombut. ) 
(c.)  Shell  with  a  short  canal  ascending  posteriorly,  or 

with  an  oblique  notch  at  the  base  of  its  aperture. 

this  drmicanal  being  directed  towards  the  r 
Family  38.  Purpurifera. 

1.  (  anal  ascending  or  recurved  towards  the 

(Cassis,  Cassidaria.) 

2.  An  oblique  notch  directed  backwards.  (Purpura, 

Micinula,  Munoceras,  Conchulepas,  tlarpa.  Do- 
Hum,  Him  mum,  Eburua,  Terrbrm.) 
(d.)  No  canal  at  the  base  of  the  aperture,  but  a  sub- 
dorsal notch,  and  plaits  on  the  colutneUa. 
Family  39.  Columellidtr.  —  CulumbeUa,  Mitra,  f'olnta, 

Marginella,  I'olraria. 
(e.)  Shell  without  a  canal ;  but  having  the  base  of  its 
aperture  notched  or  vcrsant,  and  tbe  whorls  of  Its 
spire  Urge,  compressed,  and  enrolled  In  such  a 
manner  that  the  last  whorl  ucarly  entirely  < 
the  others. 
Family  40.  Conrolutid* .  —  Ovut 
turn,  Ancillaria,  Ultra,  Con  us. 
Order  4.  Cephalopoda.  —  Mantle  in  form  of  a  sac.  con- 
taining the  lower  part  of  the  body  ;  head  projecting 
from  the  sac,  surrounded  by  anus,  which  are  not  ar- 
ticulated [but  furnished  with  suckers,  and  which  en- 
viron the  mouth ;  two  sessile  eyes  ;  two  horny  man- 
dibles to  the  mouth  ;  three  hearts  *}  j  sexes  separate. 
Division  1.  Polythalamuus  Cephalopods .  —  Shell  nw.lt i- 
locular,  enveloped  completely  or  partially,  and  which 
Is  Inclosed  In  the  posterior  part  of  the  animal,  often 
with  adherence. 

Family  41.  OrtboceratuLe.  —  SheU  straight,  or  nearly 
so,  with  simple  or  not  sinuous  chambers.  (BeL-m- 
miles,  Orthoeeros.  S\>dotaria.  llippurites,  Conttite*.) 

Family  42.  Lituotitid*.  -  SheU  partially  spiral;  last 


*  Th«  rharartrrt  included 
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whorl  continued  in  a  straight  line.  (Spirula,  Spiru-  I 
tma,  Litmola.) 
Family  43.  Cristacidte  Shell  semidiscold ;  s pire  ec- 
centric.   ( Ht  ftulina,  CristeUaria,  Orbicutina.) 
Family  44.  Sphmtlidar.  —  Shell  globulose,  spheroidal, 
or  oval,  with  enveloping  whorls  or  partitions  united 
cm  tmniaue.    (Miliola,  Gyrogona,  Melonia.) 

ily  45.  Radiolidid*.  —  Shell  discoid,  with  a  central 

to 


tula.) 


Family  46.  Sauti/ida?.  —  Shell  discoid,  with  a  central 
•pire.  and  partitions  which  do  nut  extend  from  the 
•  to  the  circumference.  (. 


Foiyttomella,  Vorticialis, 
Family  47.  Ann 


Siderotites, 

•\. 

Antmonittdee.  —  Shell  mulUlocular,  with 
chambers  sinuous  at  the  edges.  {Ammonites,  Or- 
bulttes.  Ammonoceras,  Turrilites.  Raculites.) 

(From  regard  being  only  had  to  the  characters 
afforded  by  the  shell,  the  Polvthalamous  Cepha- 
lopods  of  Lamarck  form  the  least  natural  of  his 
groups.   Many  of  the  genera,  especially  the  mi- 
croscopic species,  belong  to  a  different  primary 
division  of  the  animal  kingdom  ;  and  one  genus, 
Gyrogona,  to  another  kingdom  of  nature,  It 
being  a  fossil  seed.  The  genera  Belemnites  and 
Spirula,  which  are  true  Cephalopoda,  have  been 
removed  to  the  higher-organised  or  Dibrauchiate 
order  of  Cephalopoda.! 
IHvision  i.  Monothaiamous  Cephalopods  Shell  uni- 
locular, entirely  external,  and  enveloping  the  animal. 
Family  48.  Genus  Argonnuta. 
Dirlsion  3.  Scpiary  Crph/ilopods.  —  No  shell,  either  In- 
ternal or  external  ;  a  solid  free  cretaceous  or  horny 
body,  contained  In  the  interior  of  the  greater  part  of 
the  animals. 

Family  49.  Genera  Octopus,  Loligopsis,  I*oligo,  Septa 
Order  5.  Hetcrvpoda.  —  Body  free,  elongated, 
horizontally  ;  head  distinct ;  two  eyes  ;  no 
rounding  the  head  ;  no  feet  under  the  belly  or 
the  throat  for  creeping ;  one  or  more  tins 

tn>mnKUir  rSi^^Jrff'^^S^  Phot 
ramily  50   Genera  Lartnarta,  rterotracnea,  rnyi- 

liroe. 

Modifications  of  more  or  less  importance  in  the  classi- 
fication of  the  Mollusca  have  been  proposed  by  Oken 
(  Saturgeschtehte,  Jena,  1816),  Ferussac  (1819),  De  Rlain- 
vllle  ■  1*14  and  182*),  J.  E.Gray  (London  Medical  Re- 
pository, 1821),  Des  Hayes,  Rang,  and  others.  For  an 
account  of  the  structure  and  growth  of  shells,  see  Con- 

CHOLOGT. 

MALA  COPTER  Y'GIANS,  Malacopterygii.  (Gr. 
f*mJ>m.nf.  and  *rt<i/{,  a  wing.)  The  name  ol  a  division 
of  the  class  of  fishes  comprehending  all  those  which, 
with  an  Internal  osseous  skeleton,  have  the  rays  support- 
ing the  fins  soft  except  the  first  ray  of  the  dorsal  and 
pectoral  fins. 

MALACCSTRACANS.  (Gr.  prnkmstH.  »cTf«**r, 
asmetl.)  The  name  of  a  division  of  the  class  Crustaceans, 
including  those  which  are  covered  with  a  crust  softer 
than  the  shell  of  the  Mollusks,  but  firmer  than  the  co- 
vering of  the  Entomostracans.   (See  that  word.)  The 

'  it  applied  by  Aristotle  to  the 
of  the  moderns,  being  used  by  him  in  a  com- 
with  the  Ultra  coder  ma, 

ii<!  ACID.    An  acid  obtained  by  distilling 

When 


malic  acid  at  a  temperature  of  about  400°. 
acid  is  rxpoted  for  a  longer  time  to  a 
becomes  modified  into  paramalaric  acid. 
MALA''.  MA.  (Gr./s«A»rrt»,  to  soften.)  A  poultice. 
MALA'RIA.  (Ital.  maT  aria,  a  bad  air.)  The  ex- 
halation of  marshy  districts,  which  produces  intermittent 
fevers.  This  term  has  now  become  of  general  appli- 
cation ;  but  it  was  long  restricted  to  that  district  of  Italy 
extending  from  Leghorn  to  Terracina  In  one  direction, 
and  from  the  sea  to  the  Apennines  in  another.  Even  iu 
the  time  of  Horace  Rome  was  desettcd  two  months  in  the 
on  account  of  the  dangers  of  the  malaria. 
MA'LIC  ACID.  (Lat.  malum, an appie.)  A  peculiar 
arid  contained  in  the  juice  of  the  apple  and  several  other 
fruit*  :  It  may  be  obtained  also  from  the  berries  of  the 
Sorbus  aucuparia,  or  mountain  ash,  and  has  hence  beeu 
called  sorbic  acid. 

MA'LICE  (Lat.  malltia).  In  the  English  Law,  does 
not  necessarily  bear  the  signification  of  particular  ill 
feeling  towards  an  individual,  but  is  a  term  directly  im- 
porting wickedness  in  the  commission  of  an  act,  and  ex- 
'  a  Just  cause  or  excuse.  (See  Mukoe*.)  Malicious 
U  In  some  Instances  a  felony,  in  others 
•;  punishable,  in  some,  on  summary  con- 
i:  the  law  respecting  which  Is  consolidated  in  one 
of  the  statutes  commonly  called  Feel's  Acts  (7  &  8  G.  4. 
c.30.).  By  sect. 35.  of  this  act  It  is  expressly  declared 
that  the  word  malice,  in  relation  to  these  injuries,  bears 
its  legal  and  not  its  popular  signification  ;  it  being  there 
declared  that  the  act  applies,  "  whether  the  offence  shall 
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be  committed  from  malice  conceived  against  the  owner 
of  the  property,  or  otherwise."  In  civil  actions  for  in- 
juries to  which  malice  is  essential,  e.g.  slander,  libel,  tee., 
the  question  of  the  existence  of  malice  is  one,  in  general, 
for  the  jury ;  but,  under  certain  circumstances.  It  may 
be  Implied  by  the  court  from  the  absence  of  reasonable 
and  probable  cause,  as  in  actions  for  malicious  prosecution. 

MALLEAR  I' 1. 1  I  N  .  ( Lat.  malleus,  a  hammer. )  The 
property  of  being  susceptible  of  extension  under  the  blows 
of  a  hammer.  It  Is  especially  characteristic  of  some  of 
the  metals,  and  In  this  quality  gold  exceeds  all  the  others  : 
gold  leaf  is  not  more  than  a  two  hundred  thou- 
of  an  Inch  in  thickness  ;  five  grains  may  be 
so  as  to  cover  a  surface  of  more  than  270 
square  inches.   See  Ductility. 

MA'LLEUS.  (Lat.  a  hammer.)  One  of  the  small 
bones  of  the  internal  ear,  attached  to  the  membrana 
tympani,  somewhat  in  shape  resembling  a  hammer. 

M Altai's.  A  genus  of  Ostritcean  Bivalves,  charac- 
terized by  having,  in  addition  to  the  simple  pit  for  the 
ligament,  a  notch  on  the  side  of  the  ligament  for  the  pass- 
age of  a  byssus.  The  species  of  this  genus  are  called 
"  hammer-oysters."  The  most  noted  is  the  Ostrea  ma/lrus 
of  Linnsrus,  which  has  the  cardinal  region  of  the  shell 
forming  something  like  the  head  of  a  hammer,  of  which 
the  elongated  valves,  extended  transversely,  represent 
the  handle.  It  Is  a  native  of  the  Indian  archipelago,  and 
still  ranks  among  the  number  of  rare  and  high-priced 
shells. 

MA'LLOW  (Lat.  malva.),  is  a  weed  common  by 
hedgerows  and  waysides  in  Europe.  It  has  mucilaginous 
properties,  and  has  been  employed  in  the  preparation  of 
emollient  poultices,  In  the  same  way  as  the  marsh  mal- 
low. Its  fruit  is  a  depressed  disk,  and  is  called  by  the 
country  people  "cheeses  "  (Fr*.  Fromageon). 

MA'LLUM.   The  public  assembly  or  meeting  of  the 


people  according  to  the  usage  of  the  old  Teul 
Under  the  Carlovingian  monarch*  the  mall  urn 

or  deputy  > 
Hum  for  every 
posed  the  empire ; 
_  it"  was  attended  by  the  notable*  of  all  the  various 
races  of  inhabitants  (Roman.  Franklsh,  Gothic,  ftc).  and 
in  some  instances  by  the  Scabini  or  Echevlns,  who  re- 
presented the  communities  of  the  towns. 

MALMSEY.  A  strong  and  fine-flavoured  sweet  wine, 
made  in  Madeira  of  grapes  which  have  been  allowed  to 
shrivel  upon  the  vine  ,  it  is  of  a  deep  golden  hue.  It  con- 
tains between  16  and  17  per  cent,  of  alcohol. 

MALT,  Is  used  to  designate  grain  which  has  become 
sweet  in  consequence  of  incipient  germination.  Malt 
forms  the  principal  Ingredient  in  the  manufacture  of 
beer,  and  Is  not  used  for  any  other  purpose.  Three  dif- 
ferent kinds  are  employed  :  1.  pale  or  amber  malt,  which 
yields  the  saccharine  or  fermentable  extract ;  2.  brown 
or  blown  malt,  which  is  not  fermentable,  but  is  used  to 
imnart  flavour  ;  3.  roasted  or  black,  or  as  it  is  sometimes 
called  patent  malt,  which  is  employed  instead  of  butnt 
sugar  merely  as  a  colouring  matter.  The  process  fol- 
lowed In  the  manufacture  of  malt  Is  very  simple,  and 
has  been  carried  on  for  a  very  long  period  nearly  in  tho 
same  manner  in  which  it  is  conducted  at  present.  (See 

land  to  a  great  extent  from  a 
Is  singular  that  notwithstanding 
from  It  have  always  formed  the  principal  beverage  of  the 
great  bulk  of  the  people,  the  consumption  of  malt  varied 
very  little  from  the  beginning  of  the  last  century  till 
within  the  last  half  dozen  years  !  This  extraordinary  re- 
sult, so  different  from  what  would  have  been  d  priori 
anticipated,  is  oscribable  partly  to  the  increased  duties 
laid  on  malt,  but  still  more  to  the  greater  increase  of 
those  laid  on  beer.  Its  principal  product.  No  doubt,  how- 
ever, it  has  been  partly,  also,  occasioned  by  the  change 
that  has  taken  place  in  the  mode  of  living  by  the  Intro- 
duction and  universal  use  of  tea,  coffee,  and  other  arti- 
cles substituted  in  the  place  of  beer.  But  the  increase 
that  has  taken  place  in  the  consumption  of  malt  since  the 
reduction  of  the  duty  on  it  In  1822,  and  the  repeal  of  the 
beer  duty  in  1830,  seem*  to  prove  that  the  duties  were  at 
least  quite  as  instrumental  in  checking  the  consumption 
as  the  introduction  of  the  articles  alluded  to.  Malt  was 
first  made  to  contribute  to  the  public  revenue  in  England 
In  1697,  in  Scotland  in  1713,  and  In  Ireland  in  1785. 
From  the  period  at  which  the  duty  was  first  levied  on 
malt  down  to  the  present  time,  it  has  been  subject  to 
numerous  changes,  a  succinct  account  of  which  will  bo 
found  in  the  Penny  Cyclopaedia.  The  present  duty 
on  malt  from  barley  is  2s.  7d.  per  bushel,  and  from 
be  re  or  bigg  2».  The  quantity  of  malt  charged  with 
duty  in  the  United  Kingdom  during  the  three  years 
ending  1838.  averaged  418,148,811  bushels  ;  and  the  re- 
venue derived  from  it  averaged,  in  the  same  period. 


5,282.972/. 

M  A'LTH  A.  A  mineralogical  term  applied  to  mineral 
pitch  i  an  inflammable  bituminous  product,  probably  de- 


» 
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rived  from  tho  exsiccation  of  mineral  tar.  A  cement 
containing  mineral  pitch  *as  used  by  the  anrienta  for 
their  wall*,  and  was  composed  of  pitch,  wax, 
r,  and  grease.  Another  sort,  with  which  the  Ho- 
used to  plaster  the  interior  of  their  aqueducts,  was 
made  of  lime  incorporated  with  melted  pitch.  The  va- 
rious bituminous  pavements  which  have  lately  come  into 
use  are  similar 
MALVA'CEjE.  ( 


)   A  na- 
with  poly- 
The  spe. 

clcs  are  herbs,  bushes,  or  trees,  and  are  found  all  over 
the  temperate  and  tropical  parts  of  the  world,  especially 
the  latter.  Their  flowers  are  In  many  cases  large  and 
handsome ;  but  the  order  Is  chiefly  interesting  from  the 
UiHsypium,  or  true  cotton  plant,  forming  a  part  of  it. 
Another  species  is  the  marsh  mallow,  or  AUIuca  qffi- 
cinalU  ;  and  some  yield  a  fibre  fit  for  manufacture  into 
cordage. 

MA'MELUKB.  (Arabic,  memalik,  a  tlare.)  A  name 
applied  to  the  male  slaves  imported  from  Circassia  into 
I-.gypt  by  the  master  of  that  country.  In  the  13th  cen- 
tury, when  the  countries  in  the  vicinity  of  Mount  Cau- 
casus were  ravaged  by  Gengts  Khan,  Nojmedden,  sultan 
of  Egypt,  purchased  several  thousands  of  the  natives  of 
those  regions,  especially  Turks,  and  formed  them  into 
an  armed  body  of  guards.  These  guards,  or  Mamelukes, 
in  the  sequel,  seised  on  all  the  power  of  the  country, 
murdered  the  sultan  Touran  Shan,  a.d.  1358,  and  made 
Ibcg,  one  of  their  own  number,  his  successor.  After  that 
period  the  Mamelukes,  whose  numbers  were  continually 
i  by  importations  from  their  own  country,  go- 
Egypt  »3  years.  (See  Gibbon,  vol.xi.)  This 
r  sovereignty  was  destroyed  by  Selim  I.,  the 


Their 


military  sovereignty  was  destroyed  by 
Turkuh  sultan,  who  took  Cairo  in  1517.  Nevertheless, 
the  Mamelukes,  under  their  24  beys,  continued  for  200 
years  more  to  exercise  a  power  scarcely  inferior  to  that 
of  the  Turkish  pachas,  whom,  in  the  lHth 
reduced  to  mere  ciphers  in  the  governi 
power  was  again  considerably  broken  by  the  French  in- 
vasion under  Buonaparte,  to  which  they  offered  a  deter- 
mined opposition.  After  the  abandonment  of  Egypt  by 
the  French,  the  struggle  between  the  beys  and  the 
pachas  was  renewed:  finally,  in  1811,  the  present  pacha, 
Mohammed  All,  having  invited  the  principal  leaders  of 
the  Mamelukes  to  a  banquet,  slew  470  of  them  by  trea- 
chery, and  compelled  the  remabider  to  submission. 
MA'MF.RTINE  PRISONS.  See  Prisons. 
MAMMA'LIA.  (Lat.  mamma,  a  teat.)  The  most  highly 
organized  class  of  animal*,  at  the  head  of  the  great  scale  of 
organized  nature.  They  possess  mammary  glands,  and 
suckle  their  young  ;  the  foetus  is  developed  in  the  womb. 
Their  external  distinguishing  marks  are  a  covering  of 
hair,  and  teats  or  nipples ;  but  to  the  manifestation  of  these 
two  characters  there  are  a  few  exceptions.  The  prin- 
ciiwl  anatomical  character  is  the  condition  of  the  lungs, 
which  are  suspended  freely  in  a  thoracic  cavity,  sepa- 
rated by  a  perfect  diaphragm  from  the  abdomen.  The 
entire  tissue  of  the  lungs  Is  occupied  by  extremely  mi- 
nute air-cells,  with  highly  vascular  parities,  so  that  the 
air  inspired  is  rapidly  decomposed,  and  breathing  can  be 
safely  suspended  only  for  a  short  time.  The  whole  mass 
of  circulating  blood  is  transmitted  to  the  lungs  by  the 
mechanism  of  a  pulmonary  auricle  and  ventricle,  equally 
perfect,  and  inferior  only  In  power  to  the  systemic  auricle 
and  ventricle.which  subsequently  propel  the  aerated  blood 
to  the  general  system :  the  heart  consequently  consists 
of  four  distinct  cavities. 

The  upper  jaw  of  the  Mammalia  is  fixed  ;  the  two  rami 
of  the  lower  Jaw  consist  each  of  a  single  bony  piece,  and 
are  articulated  by  a  convex  or  flat  condyle  to  the  base  of 
the  zygomatic  process,  and  not  the  tympanic  element  of 
the  temporal  bone.  With  a  few  exceptions,  the  Jaws  of 
the  Mammalia  are  armed  with  teeth :  these  are  arranged 
in  a  single  row,  are  lodged  in  sockets,  sometimes  by  two 
or  more  fangs,  and  are  never  anchylosed  to  the  substance 
of  the  jaw.  A  deciduous  tooth  Is  never  succeeded  by 
i  than  one  corresponding  tooth  in  the  vertical  dlrec- 
The  tongue  is  fleshy,  well  developed,  with  the  apex 
or  less  free.  The  posterior  -openings  of  the  nasal 
are  protected  by  the  "soft  palate."  and  the  larynx 


the 

"  ccecum  coll  "  Is  usually  single.  The  rectum  commonly 
terminates  by  a  distinct  aperture  behind  the  urinary  and 
generative  orifices. 

The  bodies  of  the  vertebra?  have  their  articular  sur- 
face* more  or  less  flattened,  and  always  joined  together  by 
a  series  of  concentric  ligaments  with  interposed  glairy 
fluid.  Tho  cervical  vertebrae,  with  one  or  two  excep- 
tions, are  seven  in  number.  The  atlas  Is  articulated  by 
two  surfaces  to  two  occipital  condyles,  developed  from  the 
ex-occlpltal  elements.  With  two  exceptions,  the  coracoid 
tmne  appears  as  a  small  process  or  appendage  of  the  sca- 
pula. The  sternum  is  narrow,  and  consists  of  a  simple 
longitudinal  series  of  bones. 

1  lie  brain  presents  its  highest  state  of  development 


MAMMALIA. 

in  the  Mammalia  :  it  consists  of  a  cerebrum,  which  is  ge- 
nerally more  or  less  convoluted,  a  cerebellum  with  1j 
teral  lobes,  and  a  medulla  oblongata  with  a  distinct "  tub. 
annulare."  The  optic  lobes  are  solid,  divided  by  a  trans- 
and  hence  called  "  bigeminal  bodies  :  "  they 

,and 


on  the  upper  jwrt  of  the 
ly  concealed  by  the  overlapping  posterior  ce- 
lobes.    The  rudiment  of  the  "  corpus  callosur"  * 


state* 

proportion  to  the  size  of 
spheres  of  the  brain,  it  is] 
malia. 

The  eyes  of  the  Mammalia  are  never  complicated  with 
a  pecten  or  marsupium,  a  choroid  gland,  or  sclerotic  bony 
plates. 

The  organ  of  hearing  acquires  in  the  Mammalia  a  fully 
developed  cochlea  with  a  "lamina  spiralis:  "  there  are 
three  distinct  ossicles  In  the  tvmpanum  .  the  drum,  or 
mcmhrana  tympanl.  Is  usually  concave  towards  the 
meatus,  which  generally  commences  with  a  more  or  less 
complicated  external  car,  supported  by  a  d 


cartilage. 

The  Mammalia,  without  exception,  bring  forth  their 
young  alive ;  hence  they  were  termed  by  Aristotle  Zuo- 
toca  This  phenomenon  is,  however,  by  no  means  pecu- 
liar to  the  present  class  ;  but  it  was  supposed  that  they 
differed  from  other  viviparous  animals,  as  the  viper,  in 
the  development  of  the  germ  by  means  of  a  placenta. 
Such,  however,  is  not  the  case  with  the  marsupial  ani- 
mals, and  probably  not  with  the  Monotremes  ;  and  as  the 
absence  of  the  placenta  is  associated  with 
tant  modification!  of  structure  in  the 
loped,  by  which  they  approximate  to  the« 
oviparous  classqs.  the  class  Marnn 
divided  into  two  great  i 

lfefore.  however,  the  subdivisions  of  these  groups  are 
characterized,  it  may  be  advantageous  to  trace  the  prin- 
cipal steps  by  which  the  present  views  of  the  affinities 
and  classification  of  the  Mammalia  have  been  acquired. 

Aristotle,  although  he  has  left  no  evidence  of  a  syste- 
matic arrangement  of  the  Mammalia  in  which  the  suc- 
cession and  subordination  of  the  orders  and  families 
are  methodically  laid  down,  was  nevertheless  the  first 
who  indicated  the  larger  groups  into  which  the  Mamma- 
lia resolved  themselves,  according  to  their  natural  ath- 
nities. 

We  may  Infer,  e.g.,  from  one  part  of  the  Historia 
Am'malium,  that  the  Zooloca  would  be  divided,  according 
to  the  nature  of  their  locomotive  organs.  Into  three  mo 
lions:—  1st,  Dipoda,  or  bipeds  ;  2d,  Tetrapoda,  or  qua- 
drupeds (  and,  3d,  A  pod  a,  or  imped*.  Man  is  cited  as 
the  type  of  the  first,  and  the  whale  tribe  Is  included  in 
the  last  of  these  primary  groups  ;  tb 
all  the  rest  of  the  class,  which,  in  con 


called  quadrupeds.    These  Aristotle  subdivides 
great  natural  groups,  according  to  the  modifier 
the  organs  of  touch.    In  the  first  a  part  of  the 
"•ee  for  the  exercise  of  the  tactile  faculty,  th 
being  placed  upon  one  side  only  ;  In  the  second 
>  the  extremities  of  the  digit*  are  enclosed  in 


lions  of 
digits  is 

left  free  for  the  exercise  of  the  tactile  faculty,  the  nail  or 
claw 
group 
hoofs. 

The  first  of  these  subdivisions  is  acknowledged  to  be 
natural,  and  has  been  retained  by  modern  mammalopbt* 
under  the  name  of  UnguiciUata.  The  following  families 
were  characterized  in  it  by  Aristotle :  —  1  st.  those  which 
have  the  front  teeth  trenchant,  and  the  back  teeth  flat- 
tened, as  the  Pithecoida  or  apes,  and  the  Dcrmaplera  or 
bats ;  2d,  those  with  acuminated,  trenchant,  or  carni- 
vorous teeth,  which  Aristotle  call*  Karckarndonta  ,  3d, 
the  Rodent  quadrupeds,  which  are  indicated  by  a  nega- 
tive dental  character.  With  respect  to  the  hoofed  or 
"ungulate"  quadrupeds,  Aristotle  points  out  subor- 
dinate groups,  and  characterises  them  bv  modification* 
of  the  feet.  Thui,  the  1st  are  the  Poiy'tektd*  or  mult- 
ungulate  quadrupeds,  as  the  elephant ;  the  *ad  are  the 
Duckidte  or  bisulcate  quadrupeds,  as  the 
hog ;  the  3d  are  the  Atckidte,  or  solidungulate 
peds.  as  the  horse  and  ass.  From  the  imperfect  mode  tn 
which  the  zoological  writings  of  the  Stagy  rite  have  been 
handed  down,  we  have  not  the  means  of  knowing  whether 
Aristotle  viewed  any  of  the  groups  thus  defined  in  their 
relation  of  subordination  to  each  other,  or  in  the  spirit 
of  modem  classification  ;  for  although  they  agree  in  re- 
lative value  with  those  termed  Classes,  Orders,  Families, 
Genera,  yet  Aristotle  applies  to  each  of  them  the  same 
denomination,  viz.  geno$,  or  genus. 

The  honour  of  having  formed  an  original  scheme  for 
the  classification  of  quadrupeds,  in  which  the  subordina- 
tion of  characters  and  of  groups  is  attended  to,  is  due  to 
our  great  countryman  Kay.  From  Aristotle  to  his  time 
the  classification  of  the  Mammalia  received  no  improve- 
ment worthy  of  notice.  Ray's  arrangement  is  given  in  a 
tabular  form,  in  hi*  Synopsis 
Quadrupedum  ;  and  is  as  follows  :  — 
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A  Table  of  Viv 

Viviparous  hairy  animals  or  quadrupeds  are,  — 

Ungulate;  and  these  either 

'  ms,  as  the  Horse,  Ass,  Zebra, 
which  are 


i  (WimipivoiM, 

Bisulcate,  which 

-  -  c 

[  Quadrisulcate,  a 
Unguiculate,  whose  feet  arc 


,  that  are 

J  Persistent,  as  In  the  Ox,  Sheep,  Goat ; 

1  Deciduous,  as  in  the  Stag. 
uwts,  as  the  Hog. 
Quadrisulcate,  as  the  Rhinoceros,  Hippopotamus, 
t  arc  either 
5  Bifid,  as  in  the  Camel,  or 
{  MuUifld,  which  are 

'With  rffgto  adhering  together,  and  covered  with  a  common  integument,  so  that  the 
extremities  alone  arc  visible  at  " 
nails,  as  In  the  Rlephant. 
digits  in  some  measure  dis 
f  Depressed,  as  in  Apes  ; 

{^Compressed,  where  the  Incisor  teeth  are 

-  which  group  all  the  animals  are  carnivorous  and 
rapacious,  or  at  least  Insectivorous,  or  subsist  on 
insects,  with  vegetable  matter, 
f  The  larger  ones  with  the 

[Muzzle  short,  and  head  rounded,  as  the 
<         Feline  tribe  ;  or  with  the 
L  Muzzle  long,  as  the  Canine  tribe. 
The  smaller  ones  with  a  long  slender  body,  and  short 
extremities,  as  the  Weasel  or  Verminf 
tribe. 

Two  very  large,  of  which  tTibc  all  the  species  are  phytivorous, 
as  the  Hare. 


Vm£*US* 


•  Primates. 

y  I  r  r. 

Brilua. 
Pwrora, 
Cttt. 

HA 


"  The  anomalous  species,"  he  afterwards  observes, 
"  among  the  viviparous  quadrupeds,  with  a  multifld  foot, 
are  the  hedgehog,  the  armadillo,  the  mole,  the  shrew, 
the  tamandua,  the  bat,  and  the  sloth.  The  first  five  of 
these  species  agree  with  the  canine  and  tcrmine  genera 
in  their  elongated  muzzle,  but  differ  from  them  in  the 
f"nn  and  disposition  of  the  teeth ;  the  tamandua, 
Is  altogether  destitute  of  teeth  :  the  remaining 
rualous  species  have  the  muzsle  shortened." 

Linnseus  define*  the  class  Mammalia  as  follows :  — 
Heart  with  two  auricles  and  two  ventricles ;  blood  warm  ; 
lungs  respiring  reciprocally  ( pulm ernes  resvir  antes  re- 
ciproct) ;  Jaws  incumbent,  covered,  armed  with 
in  most ;  penis  intrans ;  generation  vi 
uus  ;  touts,  tongue,  nostrils,  eyes,  cars,  tactile  paplHie  ; 
covering,  hairs  few  in  tropical,  very  sparing  in  aquatic, 
mammals  ;  support,  four  feet,  except  in  those  which  are 
entirely  aquatic,  in  which  the  posterior  feet  are  bound 
together  in  the  fin  of  the  tail ;  a  tail  in  most. 

I.innsrut.  like  Aristotle  and  Ray,  founds  his  primary  di- 
visions of  the  class  Mammalia  on  the  locomotive  organ* ; 
but  his  secondary  divisions  or  orders  are  taken  chiefly 
from  modifications  of  the  dentary  system, 
is  the  scheme  of  bis  arrangement :  — 

Mammalia. 

! Front  teeth,  none  In  cither  taw  • 
Front  teeth,  ruHrr,  »,  Unlarie.  0 
Front  t«wth.  cwMer,  4,  UniarW  1 
Front  Inth,  pirrttrt  (6,  X,  Ml,  tanlarte*  1 
1  front  trvtli,  in  both  upper  anil  lover  Jaw 
\  Front  teeth,  none  In  the  upper  Jaw 
•     Teeth  variable  •         «  - 

( From  the  Syttrma  Suture,  ad.  16.  Holmiar,  p 

On  comparing  the  three  preceding  systems,  it  will  be 
found  that  the  most  important  errors  of  arrangement 
have  been  committed,  not  by  Aristotle,  but  by  the  modern 
naturalists.  Both  Ray  and  Llnnanu  have  mistaken  the 
character  of  the  horny  parts  enveloping  the  toes  of  the 
elephant,  which  do  not  defend  the  upper  part  merely,  as 
is  the  case  with  claws,  but  embrace  the  under  parts  also, 
forming  a  complete  case  or  hoof. 
With  respect  to  Limurus,  however,  it  must  be  observed, 
although  he  has  followed  Ray  in  placing  the  cle- 
it  in  the  unguiculate  group  of  quadrupeds,  he  has  not 
overlooked  the  gTeat  natural  divisions  which  the  latter 
adopted  from  Aristotle,  as  is  evident  from  the 
juoted.  He  erred,  perhaps,  in  not  giviug 
i  to  those  primary  divisions. 
From  the  manner  in  which  Linnaeus  has  arranged  his 
orders  in  this  table,  it  would  seem  that  he  had  the  cir- 
cular progression  of  affinities  in  view.  The  walrus  among 
II  rut  a  connects  the  commencement  of  the  chain  with 
Cete,  which  forms  the  last  link  ;  but  whether  or  not  be 
had  perceived  the  affinitv  of  Elephas  to  the  Glires,  and 
intended  it  as  the  transitional  genus  to  that  order,  as 
Cuvier  has  subsequently  shown,  is  less  certain. 
Pallas,  in  his  great  posthumous  work,  entitled  Zoogra- 
i  Rosso- Asialica,  has  given  the  following  outline  of  a  | 
Matnmalium :  — 

Classis  Lactantia. 
I.  Ferar.  —  1 .  Fells ;  2.  Canls  ;  3.  Ui 
5.  Viverra ;  6.  M  us  tela  j  7.  Phoca. 
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Ordo  II.  Semi/era>.  —  1.  Simla  ;  2.  Lemur;  3.  Didel- 
phya ;  4.  Vcspettllio;  5.  Talpa  |  6.  Sorex  ;  7.  Erl- 
naceus. 

III.  Glires.  —  1.  Hystrix  ;  2.  Castor;  3.  Lepus  ;  4. 
Arctomys  ;  5.  Spalax  ;  6.  Cricetus  ;  7.  Mus  ;  8. 
Myoda  ;  9.  Myoxus  ;  10.  Dlpus  ;  1 1.  Sciurus. 

IV.  Ruminnntia. — I.  Camelus  ;  2.  Moschus  ;  3.  Cer- 
vus  ;  4.  ..Ugocerof  ;  3.  Bos  ;  6.  Antilopes. 

V.  AnomaUmoda.—  1.  Equus  ;  2.  Sua  ;  3.  Rhino- 
ceros; 4.  Hippopotamus. 

VI.  Belluee.  —  l.  Elephas;  2.  Rosmarus. 

VII.  Cetacca.  —  1.  Manatus ;  2.  Dclphinus ;  3.  Phy- 
seter  ;  4.  Balsena;  3.  Ceratodon. 

We  shall  now  proceed  to  the  arrangement  of  the  Mam- 
malia proposed  by  Cuvier  in  the  last  edition  of  the  Kegne 
Animal;  and  this  Is  the  more  interesting,  as,  In  giving 
the  outline  of  this  method,  Cuvier  develops  the  prin- 
ciples on  which  his  divisions  are  founded. 

"  The  characters  by  which  Mammalia  differ  most  es- 
sentially one  from  another  are  derived  from  the  organs 
of  touch,  from  which  results  their  degree  of  dexterity ; 
and  from  the  organs  of  mastication,  which  determine  the 
nature  of  their  food  ;  and  upon  these  very  closely  depends 
not  only  every  thing  which  is  connected  with  the  diges- 
tive functions,  but  a  variety  of  other  circumstances  re- 
lative even  to  their  degrees  of  intelligence. 

"  The  perfection  of  the  organs  of  touch  is  estimated  by 
the  number  and  mobility  of  the  digits,  and  the  extent  to 
which  they  are  enclosed  In  a  claw  or  in  a  hoof.  A  hoof 
which  completely  encloses  that  part  of  the  digit  which 
touches  the  ground  precludes  the  exercise  of  It  as  an 
organ  of  touch  or  of  prehension.  The  opposite  extreme 
is  where  the  nail,  in  the  form  of  a  simple  lamina,  covers 
only  one  side  of  the  end  of  the  digit,  leaving  the  other 
side  in  possession  of  all  its  delicacy  of  tact. 

-  The  kind  of  food  is  Indicated  by  the  molar  teeth,  to 
the  form  of  which  the  articulation  of  the  jaws  Invariably 
co  t  rc  $  poods  • 

M  For  cutting  flesh,  the  molar  teeth  must  be  trenchant 
and  serrated  ;  and  the  Jaws  fitted  together,  so  as  to  move 
like  the  blades  of  a  pair  of  scissars,  simply  opening  and 
closing  in  the  vertical  direction. 

"  For  bruising  grains  and  roots,  the  molar  teeth  must 
have  flattened  crowns,  and  the  jaws  a  horizontal  motion : 
and  further,  that  the  grinding  surface  mar  be  always  un- 
equal, like  a  millstone,  the  teeth  must  be  composed  of 
substances  of  different  degrees  of  density,  ana  conse- 
quently wearing  down  In  different  proportions. 

"  The  ungulate  quadrupeds  arc  all  of  necessity  herbi- 
vorous, or  with  flat'Crowned  molnres,  because  the  con- 
formation of  their  feet  does  not  permit  them  to  seize 
living  prey. 

"  The  unguiculate  animals  are  susceptible  of  more  va- 
riety. They  are  not  limited  to  one  kind  of  food ;  and 
besides  the  consequent  variation  In  the  form  of  their 
molares,  they  differ  materially  from  each  other  in  the 
mobility  and  sensibility  of  their  digits.  There  is,  more- 
over, a  characteristic  which  prodigiously  influences  their 
dexterity,  and  gives  variety  to  their  modes  of  action  :  it 
is  the  faculty  of  opposing  a  thumb  to  the  other  fingers, 
so  as  to  seize  the  smallest  objects,  which  constitutes  a 
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hand,  properly  so  called.  This  faculty  U  carried  to  iU 
highest  degree  of  perfection  in  man,  in  whom  the  whole 
anterior  extremity  is  free,  and  can  be  exclusively  em- 
ployed in  prehension.  These  different  combinations, 
which  strictly  determine  the  nature  of  the  several  mam* 
miferous  animals,  have  formed  the  grounds  for  their  dis- 
tribution into  the  following  orders  :  — 

"  Amongst  the  unguiculate  animal*,  the  first  is  man, 
who,  in  addition  to  his  peculiar  privileges  in  every  other 
respect.  Is  distinguished,  zoologically,  by  possessing  hands 
on  the  anterior  extremities  alone;  the  posterior  ex- 
tremities being  destined  to  sustain  bim  in  an  erect  posi- 
tion. 

"  The  order  which  comes  nearest  to  man  —  that 
termed  Quadrumana  —  has  hands  on  the  four  extremi- 
ties. 

"  Another  order,  termed  Camivora,  hat  not  the  thumb 
free  ami  opposable  on  the  anterior  extremities. 

"  These  three  orders  possess,  likewise,  severally,  the 
three  kinds  of  teeth ;  vii .  molars,  laniaries.  and  Incisors. 

"  The  quadrupeds  of  the  fourth  order,  vis.  the  Ro- 
dentia. have  the  digits  differing  little  from  those  of  the 
Carmvorn;  but  they  want  the  Usniary  teeth,  and  have 
the  incisors  of  a  form  and  disposition  altogether  pecu- 
liar to  themselves. 

"  To  these  succeed  the  animals  whose  digits  now  be- 
beenme  much  cramped,  being  sunk  deep  in  large  and, 
most  commonly,  crooked  claws.  They  are  further  de- 
fective in  the  absence  of  incisor  teeth  ;  some  of  them 
even  want  the  laniaries,  and  others  are  altogether  desti- 
tute of  dentary  organs.  We  shall  comprehend  them 
under  the  term  Edentata. 

"  This  distribution  of  unguiculate  animals  would  be 
perfect,  and  would  form  a  very  regular  chain,  if  New 
Holland  had  not  lately  furnished  us  with  a  small  col- 
lateral chain,  composed  of  the  Marsupial  animals,  all  the 
genera  of  which,  while  they  are  connected  by  a  general 
similarity  of  organisation,  at  the  same  time  correspond, 
(n  their  dentition  and  diet,  some  to  the  Carnivora,  others 
to  the  Rodentia,  and  a  third  tribe  to  the  Edentata. 

"  The  ungulate  animals  are  less  numerous,  and  pre- 
sent fewer  variations  of  form. 

The  Ruminantia,  by  their  cloven  feet,  their  want  of 
upper  Incisors,  and  their  complicated  stomach,  form  a 
very  distinct  order. 

••  All  the  other  quadrupeds  with  hoofs  might  be  united 
into  a  single  order,  which  I  would  call  Pachydermata  or 
Jumenta  ;  the  elephant  excepted,  which  might  form  an 
order  of  Itself,  having  some  remote  affinities  to  the  order 
Rodentia. 

"  La*t  of  alt  come  the  Mammalia  which  have  no  hinder 
extremities,  and  whose  fish-like  form  and  aquatic  life 
would  induce  us  to  form  them  Into  a  separate  class.  If 
their  economy  was  not  in  every  other  respect  the  same  as 
in  the  class  in  which  we  shall  leave  them.  They  arc  the 
warm  .blooded  fishes  of  the  ancients,  or  the  Cetacea, 
which,  combining  the  powers  of  other  Mammalia  with 
the  advantage  of  being  sustained  upon  the  WAterr  ele- 
ment, include  the  most  gigantic  forms  to  he  found  in  the 
whole  animal  creation."  {Rrgne  Animal,  2d  ed.  p.  65.) 

The  proofs  that  the  small  collateral  chain  of  mammals 
which  New  Holland  has  principally  furnished  form  a 
distinct  primary  group  in  that  class,  have  been  succes- 
sively established  in  the  memoirs  by  Mr.  Owen  on  the 
Generation,  the  Structure  of  the  Brain,  the  Osteology, 
and  the  Classification  of  the  Martuplal  Animals,  and  on 
the  Mammary  (Hands,  the  Ovum,  and  the  Young  of  the 
Ornlthorhynchus,  published  In  the  Philosophical  and 
Zoological  Transactions.  In  the  latest  classifications 
of  the  Mammalia  (Charles  Luclcn  Buonaparte,  Syttema 
Vertebratorttm  ;  Martin.  History  of  Mammalia),  the  bi- 
nary division  of  the  class  Mammalia,  founded  on  the 
tomlcal  and  physiological  facts  detailed  hi 

The  first  of  these  divisions,  which  we  have  proposed  to 
call  subclass  Pl\ckmtalia,  Includes  the  following  or- 
ders :  — 

I.  Rimana.  —  Ex.:  Man. 

II.  Quadrumana.  —  Ex. :  Ape,  Monkey,  Lemur. 

III.  Cheiroptera. —  Ex.:  Bat. 

IV.  Insectieora.  —  1  \  :  Shrew.  Mole,  Hedgehog. 

V.  Camirora.  —  Ex. :  Dog,  Civet,  Cat,  Weasel,  Bear, 
Seal. 

VI.  Crtacea  Ex.:  Porpoise,  Whale. 

VII.  Pachyderma.—Y.x . :  M 

phant.  Hog,  Horse. 

VIII.  Ruminantia.  —  Ex.  :  „■■..,, 

Ox. 

IX.  Edentata.  — Ex.:  Sloth,  Anteater,  Manls, 
dillo. 

X.  Rodentia — Ex.:  Rat,  Squirrel,  Babblt.Ouinca-plg. 
The  second  division,  or  the  subclass  Implacentali  a.  In- 
cludes the  orders, 
XI.  Marsvpiata — Ex.:  Wombat. Kangaroo, Opossum. 
XII.  Monotremata.—  Ex.  :  Ornithorhynchus. 

Ilesides  the  modification  introduced  into  the  Cuvlerian 
system  In  the  binary  subdivision  of  the  class,  there  are  a 
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few  minor  differences  in  the  above  classification  on  which 
some  explanation  is  requisite. 

From  Pallas's  great  group  of  Semifera?,  the  families 
of  which  he  conceived  to  be  linked  together  by  an  un- 
interrupted series  of  affinities,  the  Simiee  and  Opouums 
are  removed,  in  the  Cuvlerian  system,  to  form  tne  types 
of  two  distinct  orders  :  we  conceive  that  the  modification 
of  the  locomotive  system,  by  which  the  bat  Is  enabled 
to  fly,  is  as  cogent  an  argument  for  regarding  it  as  the 
type  of  an  order,  as  the  hinder  hands  are  in  the  case  of 
the  ape  and  lemur.  The  Insect  i  cor  a,  also.  In  their  con- 
tinuous dental  series,  comparatively  feeble  canines,  and 
generally  perfect  clavicles,  seem  to  claim  equivalency  of 
rank  with  the  remaining  Camauiers  of  the  Cuvlerian 
system,  which  will  thus  correspond  with  the  Perae  of 
Pallas.  From  the  seals,  with  tbelr  largely  developed 
brains,  acuminated  teeth,  and  rudimettal  hind  fins,  the 
transition  seems  most  natural  to  the  piscivorous  Cetacea. 
The  herbivorous  Cetacea.  for  reasons  given  at  length  In 
s  qf  the  Zoological  Society,  \h 
to  the  Pachuderma.  betw 

No  linear  arrangement  of  the  orders  of  a  class  can  ever  ex- 
press more  than  a  part  of  their  mutual  affinities.  If  we 
were  to  place  them  according  to  their  natural  relations, 
the  Quadrumana  would  occupy  the  ccotre  of  the  class, 
as  from  these  the  greatest  number  and  variety  of  affinities 
seem  to  radiate.  Thus,  the  genus  Oaleopithecus  leads  to 
the  Cheiroptera,  the  lsemur  to  the  Carnivora,  the  I  Arris  to 
the  sloths  among  the  Edentata  ;  while  with  the  Rodentia 
the  l  i  tnurt  claim  close  alliance  through  the  Ckeiromyt 
or  Aye-aye.  The  Insectivora  closely  approach  one  ex- 
treme of  the  iinplarental  group,  while  the  Edentata  join 
the  other.  The  Rodentia  approach  still  more  closely  to 
the  marsupial  wombat.  The  Rodentia,  again,  by  the  Ca- 
pybara  ami  the  extinct  Tosodon,  evidently  merge  into 
tne  Pachyderma;  and  the  Patagonian  hare  seems  to  lead* 
them  to  the  small  musk-deer  among  the  Ruminantia. 
The  Edentata  have  lost  in  the  mailed  Gtyptotton  a  tran- 
sitional step  to  the  thick  and  tubercular-hided  rhinoceros. 
The  twofold  affinity  of  the  Cetacea  to  the  seals  on  the 
one  band,  and  to  the  manatee  and  the  hippopotamus  on 
other,  has  been  already  alluded  to. 

In  this  reticulate  interweaving  of  affinities,  under  which 
the  true  relations  of  the  Mammalia,  as  at 
can  alone  be  Impartially  and  faithfully* 


it  will  be  observed  that,  as  the  series  diverge  fr. 
Quadrumana,  they  likewise  descend  ;  so  that  the  i 
may  be  likened  to  a  cone,  of  which  Man  is  the 
natlng  point. 

From  different  points  at  the  base  of  this  cone  the  con- 
nection may  be  traced  with  the  Inferior  classes :  the 
most  direct  transition  appears  to  be  made  by  the  Mono- 
trernes  to  the  class  of  Keptilcs.  The  extinct  Enaliasaurta 
once  formed  a  transition,  perhaps  not  less  close,  from 
the  crocodile*  to  the  Cetacea.  The  Ptervdaetytet  seem 
to  have  connected  the  Cheiroptera  with  the  flying  ov  iivtrn . 
The  Mammalia  which  present  the  closest  relations  to  bird* 
are  the  marsupial  Petauritts,  and  the  arboreal  Rodents  ; 
but  the  hiatus  is  great.  Between  mammals  and  fishes, 
the  reptiles  Interpose  at  all  points  ;  the  extinct  Ichlhyv- 
stiunts  seems  to  have  been  tne  transitional  step  from  tl 
Cetacea  to  the  true  fishes. 

MAMMA' LOGY.  ( Lat .  mamma,  a  teat ;  Gr .  Xryt ,  a 
discourse.)  ^  The  science  of  Mammals:  thc^  doctrine  of 

See  Mammalia. 

MA'MMIFERS,  Mammifera.  (Lat.  mamma,  a  teal ; 
foro.  /  bear.)  A  term  synoulmous  with  Mammals,  or 
Mammalia. 

MAMMl'LLARY.  (Lat.  dim.  mammilla.)  In  Geo- 
logy, a  surface  studded  over  with  rounded  projections. 

MA  MMON  (Syr.). used  in  scripture  to  signify  either 
riches,  or  the  god  thereof.  By  poetic  licence  Milton  makes 


one  of  the  fallen  angels,  and  has  pourtrayed 
hit  character  in  some  admirable  lines,  which  are  too 
well  known  to  be  cited  here. 

MA'MMOTH.  A  word  of  Tartar  origin,  applied  in  Si- 
beria to  burrowing  animals.  It  Is  commonly  applied  to  an 
extinct  species  of  elephant  ( Elephas  primigemus,  Blum.). 
The  remains  of  this  animal  occur  pretty  frequently  in 
the  newer  tertiary  deposits  In  England,  tne  continent  of 
Europe,  and  Asia.  In  Siberia  an  entire  animal  has  been 
discovered,  w  ith  the  soft  parts  preserved  In  the  frozen 
soil  of  the  banks  of  a  Siberian  river.  The  particulars  of 
this  remarkable  discovery  areas  follow  :  —  In  1799,  a  Tun- 
guslan.  named  Schumarhoff,  who  generally  went  to  bunt 
and  fish  at  the  peninsula  at  Tamut,  after  tne  fishing  sea- 
son of  the  Lena  was  over  had  constructed  for  his  wife 
some  cabins  on  the  banks  of  the  lake  Opcoul,  aud  had 
embarked  to  seek  along  the  coasts  fur  mammoth  horns 
(tusks).  One  day  he  saw  among  the  blocks  of  Ice  a 
shapeless  mass,  but  did  not  then  discover  what  it  was. 
In  1 800  he  perceived  that  this  object  was  more  disengaged 
from  the  Ice,  and  that  it  had  two  projecting  parts  ;  and. 
towards  the  end  of  the  summer  1M01,  the  entire  side  of 


Digitized  by  Google 


MAMMOTH. 

The  rammer  of  1R02  ru  cold ;  but.  In  1909.  part  of  the 
W  between  the  earth  and  the  mammoth,  for  such  *ai 
la*  oil] ret.  having  melted  more  rapidly  than  the  rest,  the 
f»U.ie  of  it*  support  became  inclini  d,  and  the  enormous 
nuu  fell  by  it*  own  weight  on  the  bank  of  sand.  In 
March,  1804,  Schumarhofr  came  to  his  mammoth,  and, 
having  cut  off  the  tusks,  exchanged  them  with  a  merchant 
'-<*  good*  of  the  value  of  fifty  rubles.  Adams  gives  the 
following  account  of  this  remarkable  occurrence.  "  Two 
o-ar*  afterwards,  or  the  seventh  after  the  discovery  of 
(he  mammoth,  I  fortunately  traversed  these  distant  and 
desert  regions,  and  1  congratulate  myself  in  being  able  to 
pr>Te  a  fact  which  appears  so  improbable.  I  found  the 
mammoth  still  in  the  same  place,  but  altogether  rnuti- 
lati-d.  The  prejudices  being  dissipated,  because  the  Tun- 
isian chief  had  recovered,  there  was  no  obstacle  to  pre- 
sent approach  to  the  carcass  of  the  mammoth  ;  the  pro- 
prietor was  content  with  his  profit  from  the  tusks,  and 
the  Jalutski  of  the  neighbourhood  bad  cut  off  the  flesh, 
«rth  which  they  fed  their  dogs  during  the  scarcity.  Wild 
such  as  white  bears,  wolves,  wolverines,  and 
foxes,  also  fed  upon  It.  and  the  traces  of  their  footsteps 
•ere  seen  around.  The  skeleton,  almost  entirely  cleared 
°f  lu  flesh,  remained  whole,  with  the  exception  of  one 
fore-leg,  the  spine,  from  the  head  to  the  os  coccygis.one 
wAtmU:  the  bones  of  the  other  three  extremities  were 
till  held  together  by  the  ligaments  and  by  parts  of  the 
•i  n.  The  bead  was  covered  with  a  dry  skin :  one  of  the 
nrs,  well  preserved,  was  furnished  with  a  tuft  of  hairs. 
All  these  parts  have  necessarily  been  injured  in  trans- 
I'vttng  them  a  distance  of  1 1,000  wersts  (7330  miles); 
)tt  the  eyes  have  been  preserved,  and  the  pupil  of  the 
•j*  can  still  bo  distinguished.  This  mammoth  was  a 
nule,  with  a  long  mane  on  the  neck,  but  without  tail  or 
►•robosci*."  ( The  places  of  the  insertion  of  the  muscles 
■'f  the  proboscis  are,  it  is  asserted,  visible  on  the  skull ; 
i«i  it  was  probably  devoured,  as  well  as  the  end  of  the 
t*il.)  "  The  skin,  of  which  I  possess  three  fourths,  is  of  a 
~rk -grey  colour,  covered  with  a  reddish  wool  and  black 
bun.  The  dampness  of  the  spot  where  the  animal  had 
!*h>  so  long  had  in  some  degree  destroyed  the  hair. 
rhe  entire  carcass,  of  which  1  collected  the  bones  on  the 
'P°t,  is  4  archines  (9  feet  4  inches)  high,  and  7  archines 
'  •<  feet  4  inches)  long,  from  the  point  of  the  note  to  the 
1  .1  of  the  tail,  without  Including  the  tusk*,  wh'ch  area 
tolse  and  a  half  (9  feet  6  inches),  measuring  along  the 
«*m:  the  distance  from  the  base  or  root  of  the  tusk  to 
«b«  point  is  3  feet  7  Inches)  In  length  ;  the  two  together 
•nghed  S»W  lb*,  avoirdupois ;  the  head  alone  with  the 
t  oks  weighs  11  poods  and  a  half  (414  lbs.  avoirdupois). 
1  he  principal  object  of  my  care  was  to  separate  the  bones, 
t"  arrange  them,  and  put  them  up  safely,  which  was  done 
-  'ii  particular  attention.  I  hail  tin-  <.ati. faction  to  rind 
the  other  scapula,  which  had  remained  not  far  off.  I 
tttxt  detached  the  skin  of  the  side  on  which  the  animal 
tai  lain,  which  was  well  preserved.  This  skin  was  of 
iuch  extraordinary  weight,  that  ten  persons  found  great 
4iftcolty  In  transporting  it  to  the  shore.  After  this  I 
the  ground  in  different  places,  to  ascertain  whether 
*"7  of  its  bones  were  buried,  but  principally  to  collect 
*!>  the  hairs  which  the  white  bears  hao  trod  into  the 
r"xind  while  devouring  the  flesh.  Although  this  was 
difficult,  from  the  want  of  proper  Instruments,  I  suc- 
rwded  in  collecting  more  than  a  pood  (36  pounds)  of 
tar.  In  a  few  days  the  task  was  completed,  and  I 
Wad  myself  in  possession  of  a  treasure  which  amply 
recompensed  me  for  the  fatigues  and  dangers  of  the 
I'MiraeV,  and  the  considerable  expenses  of  the  enterprise. 
The  place  where  I  found  the  mammoth  Is  about  GO  paces 
distant  from  the  shore,  and  nearly  a  hundred  paces  from 
escarpment  of  the  ice  from  which  It  had  fallen.  The 
<"*arpment  occupies  exactly  the  middle  between  the 
h»o  point*  of  the  peninsula,  and  is  three  wersts  long 
•two  miles) ;  and.  in  the  place  where  the  mammoth  was 
'•""id.  this  rock  has  a  perpendicular  elevation  of  30  or 
«0toW  Its  substance  is  a  clear  pure  Ice ;  it  Inclines 
towards  the  sea  ;  its  top  is  covered  with  a  layer  of  moss 
*xi  friable  earth,  half  an  archiue  (14  Inches)  in  thick- 
•*«.  During  the  heat  of  the  month  of  July,  a  part  of 
tab  crutt  is  melted,  but  the  rest  remains  frozen.  Cu- 
riosity induced  me  to  ascend  two  other  hills  at  some  dis- 
from  the  sea :  they  were  of  the  same  substance,  and 
**•  covered  with  moss.  In  various  places  were  seen 
'normous  pieces  of  wood  of  all  kinds  produced  in  Siberia; 

alio  mammoths'  horns  (tusks).  In  great  numbers,  ap- 
peared between  the  hollows  of  the  rocks :  they  all  were  of 
*»t"«iihlng  freshness.  How  all  these  things  could  become 
j*"*cte4  is  as  curious  as  difficult  to  resolve.  The  in- 
taiitants  of  the  coast  call  this  kind  of  wood  adainchta, 
ind  distinguish  it  from  the  floating  pieces  of  wood  which 
*r*  brought  down  by  the  largo  rivers  to  the  ocean,  and 
f0"cct  in  masses  on  the  shores  of  the  Fro/en  Sea :  the 
Wer  are  called  maektina.  I  have  seen,  when  the  ice 
°"u.  Urge  lumps  of  earth  detached  from  the  hills  mix 
*hh  the  water,  aod  form  thick  muddy  torrents,  which 
11  dowly  towards  the  sea.  The  earth  forms  wedges 
fill  up  the  spaces  between  the  blocks  of  ice.  T he 


MAN. 

escarpment  of  the  ice  was  35  to  40  tolses  high  ;  and,  ac- 
cording to  the  report  of  the  Tungusians,  the  animal  w  as, 
when  they  first  saw  it,  seven  tolses  below  the  surface  of 
the  ice,  Ac.  On  arriving  with  the  mammoth  at  Ros- 
chaya,  our  first  care  was  to  separate  the  remaining  flesh 
and  ligaments  from  the  bones,  which  were  then  packed 
up.  When  I  arrived  at  Jakutsk  I  had  the  good  fortune  to 
repurchase  the  tusks,  and  from  thence  expedited  them  to 
St.  Petersburg.  This  skeleton  Is  now  in  the  museum  of 
the  academy,  and  the  skin  still  remains  attached  to  the 
bead  and  feet."  A  part  of  the  skin,  and  some  of  the  hair 
of  this  animal,  were  sent  by  Mr  Adams  to  Sir  Joseph 
Ranks,  who  presented  them  to  the  museum  of  the  Royal 
College  of  Surgeons.  The  hair  is  entirely  separated 
from  the  skin,  excepting  In  one  very  small  part,  where  it 
still  remains  attached.  It  consists  or  two  sorts  —  common 
hair  and  bristles  ;  that  remaining  fixed  on  the  skin  is  of 
the  colour  of  the  camel,  an  inch  and  a  half  long,  very 
thick  set.  and  curled  in  locks :  it  is  interspersed  with  a 
few  bristles,  about  three  inches  long,  of  a  dark  reddish 
colour. 
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compact  is  half  an  Inch  thick.    Its  colour  is  the  dull 
black  of  the  living  elephant's  skin. 

MAN.  (Germ,  mann;  probably  fromthe  Yat.humaniu 
or  mens.)  Of  all  living  beings  on  the  surface  of  this 
planet  the  first  is  man  ;  who.  in  addition  to  his  peculiar 
privileges  In  every  other  respect,  is  distinguished  zoolo- 
gically by  possessing  a  hand  on  the  anterior  extremities 
only,  the  posterior  or  lower  limbs  being  destined  to 
sustain  him  in  an  erect  position.  He  Is,  however,  naked, 
and  without  natural  defensive  or  destructive  weapons. 
It  is  the  modifications  of  the  bones  and  muscles  of  the 
lower  extremities,  and  especially  of  the  feet,  that  constitute 
the  most  striking  anatomical  characters  of  the  human 
specie*  ;  but  with  these  are  associated  many  other  cha- 
racteristic conditions  of  the  general  frame-work  of  the 
body,  which,  as  they  have  been  nowhere  so  accurately, 
truly,  and  eloquently  set  forth  a*  in  the  lectures  of  Pro- 
fessor Green,  we  shall  take  the  liberty  to  give  in  the  words 
of  that  philosophic  anatomist  and  accomplished  writer. 
"  In  a  comparison  of  the  frame  and  capabilities  of  man 
with  those  of  the  inferior  animals,  if  we  take  the  human 
frame  as  the  ideal  standard  of  form,  it  will  be  found  that 
all  others  present  so  many  declensions  from  the  idea  by 
exaggeration  or  defect  ;  and  it  will  be  found  from  this 
that  man  Is  unquestionably  endowed  with  that 
,  the  perfection  of  which  Is  revealed  In  such  a 
relation  of  the  parts  to  a  whole  as  may  best  fit 
It  for  a  being  exercising  intelligent  choice,  and  destined 
for  moral  freedom.  It  is  not.  therefore,  an  absolute  per- 
fection of  the  constituents  singly,  but  the  proportional 
development  of  all,  and  their  harmonious  constitution  to 
One,  for  which  we  contend  ;  —  a  constitution  w  hich  1m- 

fdles  in  a  far  higher  degree  than  in  any  other  animal  a  ba- 
anced  relation  of  the  living  powers  and  faculties,  and 
which  requires,  therefore,  in  inan  pre-eminently  the  en- 
dowment of  rational  will  as  necessary  for  the  control 
and  adjustment  of  the  balance.  Man  has  not  the  quick 
hearing  of  the  timid  herbivorous  animals  ;  but  it  was  not 
intended  that  he  should  catch  the  sound  of  distant  danger, 
and  be  governed  by  his  fears :  he  has  not  the  piercing 
sight  of  the  eagle,  nor  the  keen  scent  of  the  beast  of  prey  ; 
but  neither  was  man  intended  to  be  the  fellow  of  the  tiger, 
or  a  denizen  of  the  forest.  Hence  the  departure  from 
the  perfect  proportion  of  man  which  we  observe  in  the 
inferior  animals  may  be  regarded  as  deformities  by  ex- 
aggeration or  defect,  dependent  upon  a  prcpoadcrance 
of  a  part  that  necessitates  a  particular  use,  or  the  absence 
of  a  part  that  deprives  the  animal  of  a  power,  and  in  both 
instances  alike  abrogates  that  freedom  for  which  provi- 
sion is  made  In  the  balanced  relation  of  the  constituents 
of  the  human  fabric,  which  permits  the  free  choice  of 
means,  and  the  adaptation  to  any  purpose  determined  by 
an  intelligent  free-will.  Dilate  the  head,  and  you  have 
a  symptom  of  disease  ;  protrude  the  jaws,  you  have  a  vo- 


let the  nose 
scent ;  enlar 


d  ;  lengthen  the  ears,  timidity  Is  expressed  ; 
project,  and  the  animal  is  governed  by  its 
scent ;  enlarge  the  belly,  and  you  are  reminded  of  the 
animal  appetites  :  long  arm*  may  fit  him  for  an  inhabitant 
of  the  trees,  and  a  fit  companion  for  the  ape ;  and  pre- 
dominant length  of  leg*  are  Infallibly  associated  with  the 
habits  of  the  wading  or  leaping  animals.  In  all,  regarding 
man's  form  with  reference  to  nis  destination  as  the  ideal 
standard,  the  means  become  ends  ;  deformity  prevails,  and 
becomes  the  badge  of  unintelligent  slavery  to  the  mere 
animal  nature. 

"  This  may  be  further  Illustrated  by  a  general  and 
brief  comparison  of  the  components  of  the  skeleton  In 
the  vertcbratcd  animals  with  that  of  man.  In  considering 
the  skull,  it  will  be  found  that  man,  of  all  animals,  has 
the  largest  and  roundest  cranium.  From  the  ape  to  the 
fish  the  brain-case  decreases  in  capacity,  in  correspond- 
ence with  a  proportionably  diminishing  development: 
but  in  the  same  ratio  the  parts  allotted  to  the  senses, 
and  the  parts  merely  subservient  to  the  preparation  of 
the  food,  Increase  in  sise.    In  looking  at  the  head  of  the 
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horte  and  the  dog.  It  will  be  readily  observed  how  much 
the  cranium  recede*  and  the  jaws  protrude  ;  but  In  birds, 
reptiles,  and  fish,  the  proportions  arc  so  altered  by  the 
diminution  of  the  cranium  that  the  whole  head  appears 
almost  to  consist  of  the  jaws  :  witness  the  mandible*  of 
the  stork  and  pelican,  and  the  enormous  jaws  of  the  cro- 
codile and  shark.  And  we  may  add,  that  man  is  the  only 


the  bate  of  support  to  the  whole 
ever,  that  the  supporl 


We  remark,  howerer, 
do  not  range  with  this  line. 


The  spine  Is  bent  like  an  italic  S :  It  recede*  at  the 
chest,  in  order  to  give  room  to  its  cavity  ;  and  at  the  same 
time  is  harmoniously  inflected  forwards  at  the  loin*  and 


neck,  io  order  to 
support ;  and  It  cannot 


animal  that  has  a  prominent  chin.  This  distinguishing 
character  of  the  human  skull,  found  in  the  proportion  of 
the  brain- case  to  the  jaws  when  compared  with  the  same 
in  the  inferior  animals,  the  ingenious  Camper  devised  the 
method  of  more  accurately  determining  by  means  of 
what  hat  been  called  the  '  facial  angle.'   It  consists  in 

drawing  one  line  from  the  most  prominent  part  of  the  the  trunk  without  the  neces 
forehead  to  the  sockets  of  the  upper  incisor  teeth,  and  a 
second,  which  describes  the  ground  plane  of  the  cranium, 
through  the  external  meatus  of  the  ear  and  lower  edge 
of  the  nose,  and  which,  cutting  the  first  on  the  upper  jaw, 
forms  with  it  a  determinate  angle ;  and  it  i*  evident  that 
this  angle  will  be  greater  In  proportion  to  the  development 
of  the  forehead  and  recession  of  the  superior  maxilla,  less 
or  more  acute  in  proportion  to  the  projection  of  the  upper 
jaw  and  recession  of  the  forehead.  According  to  this 
mode  of  relative  admeasurement,  it  appears  that  the  facial 
angle  in  the  Kuropean  exceeds  that  in  the  negro  ;  and 
it  is  worthy  of  notice  that  the  Greek  sculptors,  who  were 
careful  to  mark  strongly,  or  even  exaggerate  those  cir- 
cumstance* which  peculiarly  mark  the  human  character, 
have  often  exceeded  the  right  angle  in  the  ideal  anatomy 
of  their  deities,  though  at  the  same  time  with  the  discri- 
minative taste  which  prevented  them  from  exceeding  the 
limit  beyond  which  the  form  would  have  become  a 
symptom  of  disease.  It  follows,  then,  that  the  size  of  the 
brain-ca*e  In  man,  proportionate  to  the  development  of 
the  brain,  indicate*  the  predominance  of  this  organ  over 
those  of  the  senses,  which,  may  be  regarded  as  the  measure 
of  the  subserviency  of  the  animal  to  the  outward  excitants, 
and  over  the  organs  for  the  preparation  of  the  food,  the 
preponderance  of  which  marks  the  subjugation  of  the 
creature  to  the  mere  animal  need*.  —  that  t  lie  predominant 
development  of  the  cranium,  I  say.  Is  the  mark,  symbol, 
aud  condition  of  man's  characteristic 
eminently  gifted  with  mind." 

"  If  we  compare  the  lower  limbs  of  man  with  the 
hinder  extremities  of  quadrupeds,  we  find  the  peculiar 
character  and  perfection  of  the  former  in  their  adapta- 


over  the  | 
these  i 

tribute  to  the  capability  of  bending  and  changing  the  po- 
sition of  the  trunk,  without  endangering  the  lo«*  of 
balance.  But  the  balance  of  the  body  is  alto  greatly 
aided  by  the  breadth  of  the  human  pelvis,  which  supply- 
ing a  broad  base  of  support,  permits  the  inclinations  of 
lecessity  of  altering  the  position  of 
the  lower  limbs.  The  lateral  breadth  of  the  pelvis,  how. 
ever,  throwt  the  headt  of  the  thigh  bones,  upon  which 
the  weight  of  the  body  is  transmitted,  to  tome  distance 
on  each  tide  of  the  line  that  falls  through  the  centre  of 
gravity  ;  and  in  order  to  provide  a  compensating  adjust- 
ment, the  thigh  bones  arc  placed  obliquely,  inclining  to- 
wards each  other  ;  to  that  in  the  upright  posture  with  the 
feet  together  they  touch  at  the  kneet,  and  the  weight  1* 
then  received  upon  the  bead*  of  the  leg  bone*  or  tibia-, 
which  stand  perpendicularly  under  the  centre  of  gravity : 
and  these  again  are  planted  upon  the  arch  of  the  foot  or 
instep,  on  which  the  whole  weight  of  the  body  securely 
rests.  Then,  in  order  to  secure  in  the  foot  the  requisite 
firmness  in  standing,  we  find  that  it  i*  articulated  with 
the  leg  at  right  angles,  so  that  both  the  heel  and  tors 
touch  the  ground ;  and  the  joint  ia  placed  nearer  the  pos- 
terior than  the  anterior  part  of  the  foot,  to  at  to  increase 
the  bate  of  support  in  that  direction  toward*  which  the 
body  tend*  most  to  fall:  besides  which,  the  weight  ■  htJN 
received  on  the  inner  side  of  the  foot,  where  it  it  most 
arched,  thereby  offering  not  only  the  advantage  of  a 
strong  support,  but  one  which  is  highly  elastic,  yielding 
without  injury  In  alighting  upon  the  feet,  and  acting  a*  a 
spring  in  progression.  Thus  the  majestic  column  of  the 
human  form  is  raised  and  built  up  upon  its  pedestal ;  and 
the  living  pillar,  readily  maintaining  It*  equipoise,  bears 
aloft  its  capital,  whilst  the  upper  limbs  arc  left  free  to  ad- 
Ubitire  motion.  Thus  the  place  of  the  head,  a*  the  cor- 
poreal representative  of  that  which  perceive*  and  wills  ; 
the  disposition  of  the  senses  therein  as  the  tnedia  of  in- 
telligence, and  of  the  organs  of  speech  as  the  interpreter* 
of  thought ;  and  the  arrangement  of  the  upper  limbs  as 


tion  and  appropriation  to  maintain  the  balance  of  the   in»trument»  of  volition,  no  longer  subservient  to  mere 


body  in  the  erect  posture.  In  some,  indeed,  the  hinder 
limbs  are  so  formed  as  to  permit  the  creature  to  obtain 
for  a  time  the  free  use  of  the  fore  extremities  ;  but  the 
endowment  serve*  but  to  mark,  a«  in  the  monkey,  that  it 
intended  for  a  climbing  animal,  and  the  extraordi- 
length  and  strength  of  the  leg*  of  the  kangaroo 
only  its  aptitude  to  leap.  And  If.  in  birds,  the 
»rt  of  the  body  is  effected  by  two  legs,  it  leaves  the 
lor  extremities  free  only  for  the  purpose  of  aiding 


ESSE. 

interior 


it  mode  of  locomotion.  In 
the  low~er  extremities,  providing  wholly  the 
as  of  support  and  progression,  leave  the  upper  limbs 
as  InstrumenU,  the  use  of  which  is  entirely  at  the  choice 
of  the  agent.  And,  in  aid  of  this  purpose,  we  find  in  man 
the  most  perfect  upper  extremity,  r  rom  the  ape  to  the 
fish  the  different  components  diminish  in  number,  deve- 
lopment, and  variety  of  motion.  This  is  especially  no- 
ticeable In  the  hand ;  which,  in  consequence  of  the  length 
of  the  lingers,  the  number  of  articulation!,  and  the  mul- 
tiplicity of  their  movement*,  especially  In  consequence 
or  the  capability  of  opposing  the  thumb  to  the  fingers, 
becomes  an  Instrument  fitted  for  the  most  delicate  and 
varied  operations  directed  by  the  skill  and  intellect  of 
man.  Compare,  In  this  respect,  this  flexible  and  modifi- 
able apparatut  with  the  tingle  digit  of  the  extremity  of 
the  horse,  on  the  horny  tip  of  which  the  weight  of  the 
animal  (by  an  admirable  mechanism  indeed)  is  supported 
and  carried ;  or  with  the  abortive  hand  of  the  whale, 
sufficiently  like  the  human  to  be  to  called,  but  retracted, 
enveloped  in  skin,  and  degenerated  info  a  fin,  that  merely 
serves  as  an  oar  in  propelling  the  animal  through  the 
water.  It  might  be  said,  perhaps,  that  the  hand  of  the 
monkey  claims  the  praise  of  at  great  perfection  at  that  of 
man  i  but  the  dwindled  thumb  marks  it*  imperfection  for 
handling  and  for  touch  :  and  the  arms  even  of  the  an- 
thropoeid  otang-outan,  lengthened  to  deformity,  ir  resist  - 
Ibly  prove  their  use  to  be  liti 
climbing. 

"  In  the  contemplation  of 
ttriking  characteristic,  however,  and  that  which 
distinguishes  it  from  the  bony  fabric  of  all  other  animals, 
Is  its  adaptation  to  the  erect  position;  an  attribute  not 
only  peculiar  to  man,  but  without  which  hi*  ttructure 
could  not  correspond  to  his  spiritual  endowments,  since 
it  1*  at  once  the  need  and  symbol  of  a  being  raised  above 
the  servile  condition  of  the  mere  animal  nature. 

"  Thus  the  skull  it  poised,  with  only  a  tlight  prepon- 
derance anteriorly,  at  the  top  of  the  vertebral  column  ; 
and  a  plumb-line  dropped  from  the  point  of  itt  support 
tall*  through  the  centre  of  gravity  between  the  feet. 


animal  needt,  —  all  impress  ut  with  the  conviction  that 
even  the  tkeleton  cannot  be  intelligible  to  us  without 
admitting  that  the  human  bodily  frame  was  designed  for 
the  instrument  and  dwelling  of  a  being  contradistin- 
guished from,  and  elevated  above,  all 


A  creature, 
A  n<l  brute  a»  other  creature*,  t 
With  tanctltv  of  reason,  mijcht 
HU  nature,  mod  upright,  with  front 
Govern  the  re»t,  self  knowing. 


rougt 


alone  is  erect  It  U  to  this 
body  of  a  man  owes  the  charactei 
whole  frame,  of  its  emancipation  fr 
the  mere  animal  need*,  and  becomes  expressive  of  mind 
and  of  free  and  intelligent  action.  It  will  be  teen  that  the 
lower  limbs,  answering  the  purposes  of  support  and  lo- 
comotion, have  alone  any  obvious  or  necessitated  utility  ; 
while  the  upper  extremities  are,  in  consequence,  left  at 
liberty,  as  the  ready  aud  facile  InstrumenU  of  hit  will. 
Hence  too,  the  tenses  are  best  freed  from  their  servitude 
to  the  bodily  want*,  and  the  countenance  is  raited  at  the 
expressive  exponent  of  thought*  and  feelings,  which  the 
mouth  declare*  and  interpret*  by  words.  And  thus,  as 
the  stem  bear*  the  corolla,  the  head  is  carried  on  high 
a*  the  most  noble  part  of  the  frame  which  it  surmount* ; 
all  the  rest  of  the  body  teemt  at  if  intended  to  carry  it ; 
and  when  considered  in  itt  fitness  for  expression,  it  may 
be  said  to  be  the  representative  of  the  whole  man. 

"  If  principally  connected  with  erect  posture  the  body 
is  admirable,  and  acquires  itt  human  character,  we  shall 
no  less  find,  in  directing  our  attention  to  the  organs  of 
motion  in  man,  the  aptitude  and  capabilities  of  a  being 
designed  for  intelligent  freedom.  We  find  in  man  the 
organic  structure  adapted  for  the  greatest  variety  of  mo- 
tion. It  I*  true,  indeed,  that  many  of  the  Mammalu  are 
to  constituted  a*  greatly  to  excel  man  in 
kinds  of  locomotion  ;  but  we  shall  i 
same  combination  and  mastery  of  hi 
erect  posture  implies.  The  monkey  climb*  and  jump* 
with  a  facility  truly  extraordinary  ;  but  it  is  with  diffi- 
culty,  or  only  for  a  short  time,  that  he  raises  himself  into 
the  erect  position.  Dog*,  horses,  deer,  excel  man  in 
swiftness  ;  but  they  cannot  climb  nor  walk  erect.  The 
otter,  the  beaver,  and  the  seal  swim  well ;  but  it  Is  their 
only  boast  above  creatures  of  their  own  kind.  And 
whales,  or  other  cetaceous  animals,  though  admirably 
adapted  for  swimming,  have  no  other  mean*  of  locomo- 
tion. Man,  on  the  other  hand,  stands  and  walks  erect : 
runs,  jumps,  climb*,  swims.  Man  alone  can  so  modify  his 
frame  that  it  is  In  his  power  to  waive  the  high  privilege  of 
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faculties  ;  and,  by  conccn- 
property  or  perfection,  we 
e  might  equal  or  excel  the 
perfection, — outrun  the 


the  harmony  and  balance  of  Hit 
tering  his  volition  to  any  one 
:  .  c  r<  a*«m  to  bi-li'  vi-  that  ii 
b-~Mt  most  characterised  by  that 

■Wr,  out  wrestle  the  bear,  climb  with  the  monkey.  In 
tbort.  man  has  the  most  modifiable  organs  of  motion, 
sad  is  most  capable  of  subjugating  them  to  his  will,  and 
v{  rendering  them  the  instruments  of  his  varied  purpo&es. 
"  The  capability  of  varied  motion  in  jnan  depends 


rrratly  upon  the  facility  with  which  the  different  parts  of 
the  body,  especially  the  limbs,  move  at  the  same  time  in 
opposite  directions,  —  a  power  which  not  only  permits 
variety  of  movement,  and  confers  an  aptitude  of  expres- 
sive action,  but  likewise  gives  pre-eminently  a  character 
of  suppleness,  ease,  and  freedom  to  the  total  motion. 
But  it  ir»  the  equipoise  of  his  body.  In  connection  with  the 
erect  position,  which  gives  the  unity  to  any  totality  of 
mo.ement.and  determines  the  attitude  or  carriage  neces- 
sary to  preserve  its  balance.  In  order  to  balance  the 
body,  whether  at  rest  or  in  motion,  it  is  necessary  that 
tbe  man  should  exert  an  incomparably  greater  number 
"  rrju-i  !<•«  (hall  the  inferior  anini.il *  ;  and  for  th><  miiic 
rrason  a  far  greater  effort  of  his  volition  Is  required  for 
t-'justing  the  proportional  action  of  each,  and  for  com- 
'  i-.v.i  anil  harmonizing  [lie  action*  of  all  ;  in  short,  of 
ail  animals,  man  must  be  the  master  of  his  own  body. 

*  It  is  farther  deserving  of  notice,  that  the  inflections 
of  the  trunk,  the  motions  of  the  limbs,  and  the  play  of 
the  jereral  joints,  all  tend  to  the  circular  and  curvilincal 
in  their  movements  ;  a  circumstance  which  maJnty  tends 
'•  ion),  r  on  human  motion  tin-  character  of  iieauty. 
And  it  may  be  safely  affirmed  that,  under  all  the  varieties 
of  expressive  movement,  the  very  structure  and  mechan- 
ics of  tbe  body  tend  to  reduce  its  motions  to  the  form  of 
tfie  beautiful,  or  resolve  them  into  grace ;  a  fact  of 
which  we  may  convince  ourselves  in  watching  the  sinu- 
«u  movements  of  the  dance,  wherein,  aided  by  the  to- 
tality of  motion  In  the  dancer,  they  present  a  harmony 
t>y  continuity  —  a  problem  of  grace  which  is  ever  solving 

the  body.  No  aUitudVcan^be  beautiful  in  whic/Tthe 
i'iea  of  rest  is  not  conveyed  by  that  permanence  and  sc- 
anty which  result  from  a  perfectly  felt  balance.  '  Grace 
<i  carriage  requires  not  only  a  perfect  freedom  of  motion, 
Uit  also  a  firmness  of  step,  arising  from  a  constant  bear- 
ins;  of  the  centre  of  gravity  over  the  base  of  support.' 
'  .insof/'f  Phytic*,  p.  138.)  It  includes  ca»e  and  security. 
And  in  both,  whether  it  be  motion  becoming  fixed  as 
'  '  )  :•  ■,  or  attitudes  presenting  thniwhes  in  the  »hap- 
flow  of  motion,  beauty  and  grace  reveal  themselves 
si  wlf-command,  and  in  freedom  made  manifest  by  self- 
control.  In  short,  look  at  the  body  In  any  position  or 
Attitude,  in  any  of  the  incidental  or  casual  forms  arising 
wit  of  the  free  and  unconstrained  movements  of  man 
healthy  in  frame  and  unshackled  by  conventional  usages, 
md  the  truth  will  force  itself  on  your  conviction.  Pass 
is  review  the  ponderous  strength  of  the  Hercules,  the 
»c.le  Mercury,  the  graceful  ease  of  tbe  Antinous,  tbe  re- 
clining llyisus.  all  the  animated  forms  of  the  friese  of 
the  Parthenon  —  whatever  Greek  art  has  signalized  or 
"aoiern  genius  realised ;  witness  the  sports  of  children, 

go  even  to  the  wild  denizens  of  the  American  forest, 
W'l  proof  will  no  longer  be  needed  that  gracc^and  beauty 

Si  iiutrument  of  human  freedom  and  intelligence,  and 
!  translucent  medium,  as  It  were,  of  man's  proper  and 
being."   (Green's  Vital  Dynanuct,  I  WO,  p.  (30.) 


The  main  points  of  internal  anatomy  in  which 
-r>:f,„vi  ,,r  e\ccl*  the  lower  animal*  are  the  fo]|ow - 
tof?:  —  First  of  all  in  the  magnitude  of  the  brain,  which 
h  relatively  greater  than  the  spinal  chord  and  nerves  in 
m  than  in  any  other  animal,  fhii  mperiorlty  i»  chiefly 
4'Jt  to  the  great  development  of  the  hemispheres  of  the 
cerebrum,  which  are  likewise  characterized  in  man  by 
lbs  number  and  depth  of  the  convolutions,  by  which  the 
:1neritiou»  and  vascular  surface  is  augmented.  The  parts 
*i»kh  are  most  evidently  superadded  to  the  human  brain 
ut  the  posterior  lobes  of  the  cerebrum,  the  correspond- 
inS  horn  of  the  lateral  ventricle,  and  tbe  lesser  hippo- 
l«npu«. 

>>f  the  external  senses,  that  of  smell  Is  the  least  do- 
|?loped ;  but  both  this  and  the  other  organs  are  well  ba- 
JAuced,  and  in  their  organisation  most  delicate  and  per- 
'7rt-  The  two  eyes  are  directed  forward ;  and  thus, 
"wugh  man  does  not  see  on  two  sides  at  once,  like  many 
S^adrupcds.  there  Is  more  unity  In  tbe  result  of  his  vision, 
*od  he  can  concentrate  his  attention  more  closely  on  the 
oh)**,  or  hi*  scrutiny.  The  external  ear,  having  little 
m<*ility  or  extent,  docs  not  increase  the  intensity  of 

Cuvier  well  remark* 
So  al»o 


•nowttty  or  extent,  does  not  incr 
HHiodi;  notwithstanding  which, 
<»«  man  be*t  distinguishes  their 
»ith  respect  to  the  organ  of  smell : 
««!  man  in  their  power  of  scent 


J  man  In  their  power  of  scent  for  particular  objects, 
»*re  are  none  perhaps  which  can  distinguish  so  many 
of,  or  which  are  so  uniformly  affected  by, 
707 


pleasant,  odours.  In  the  discrimination  and  delicacy  of 
taste  man  has  unquestionably  the  advantage  over  the 
lower  animal* ;  and  in  no  species  is  the  hand  so  framed, 
or  the  tactile  extremities  of  the  digits  so  expanded,  or 
endowed  with  such  an  exquisitely  sensitive  and  discri- 
minative integument,  as  in  man. 

"  Man,*  says  Cuvier,  "  has  a  particular  pre-eminence 
In  his  organs  of  voice:  he  is  the  only  mammal  that  can 
articulate  sounds ;  probably  on  account  of  the  form  of  hit 
mouth  and  the  great  mobility  of  his  lips.  Hence  results 
his  most  valuable  mode  of  communication  ;  for  of  all 
signs  that  can  be  conveniently  employed  for  the  tran«- 
mission  of  ideas,  varied  sounds  are  those  which  can  be 
perceived  at  the  greatest  distance,  and  in  most  directions 
simultaneously." 

The  position  of  the  heart,  which  rests  obliquely  on  the 
diaphragm,  and  on  which  depends  the  absence  of  the 
asygos  lobe  of  the  right  lung,  and  of  the  thoracic  inferior 
cava,  —  both  which  exist  in  most  of  the  inferior  Mamma- 
lia. —  relates  to  man's  erect  position. 

The  alimentary  organs  of  man  indicate  his  natural  des- 
tination for  a  mixed  diet  of  animal  and  vegetable  sub- 
stances ;  but  the  prehensile  faculty  of  hi*  hands,  and  the 
intelligence  which  governs  its  application,  permitted  the 
teeth  to  remain  of  such  forms  and  proportions  as  might 
simply  serve  to  divide  and  crush  the  food  which  the  hand* 
carry  to  the  mouth.  Thus  the  canine  teeth,  though 
present  and  with  crowns  shaped  for  piercing,  do  not  ex- 
ceed the  adjoining  teeth  in  sise,  and  no  interval  in  the 
dental  series  of  one  jaw  Is  required  to  receive  a  produced 
tusk  of  the  opposite  jaw  when  the  mouth  is  closed :  thus 
the  dental  series  in  man  is  not  only  equable,  but  unbroken. 
The  fore  teeth  are  framed  for  dividing* ;  the  back-teeth 
have  flat  and  tuberculate  crowns  for  bruising :  the  short 
and  but  moderately  strong  iaws  hardly  admit  of  the  m 
tication  of  herbage,  or  the  devouring  of  flesh  that  has  i 
been 


are  well  marked ;  they  commence  by  a  short 
wide  caecum,  provided  with  a  long,  slender,  and  ver- 
miform appendage. 

The  period  of  gestation  is  nine  months:  in  general 
there  is  only  one  child  at  a  birth ;  twins  are  born  once  in 
about  five  hundred  cases  of  parturition,  and  more  than 
that  number  Is  extremely  rare.  The  foetus  of  seven 
months  Is  eleven  inches  in  length  ;  that  of  nine  months 
eighteen  inches.  Those  which  are  horn  prior  to  the 
seventh  month  usually  die.  The  first,  or  milk- teeth, 
begin  to  appear  a  few  months  after  birth,  commencing 
with  the  Incisors  at  two  years  the  entire  deciduous 
series,  twenty  in  number,  is  attained.  These  are  shed 
successively  from  about  the  seventh  vear,  to  be  replaced 
by  others.  The  eight  deciduous  Incisors  are  succeeded 
by  eight  permanent  ones  ;  the  four  deciduous  canines  by 
four  permanent  ones;  the  eight  deciduous  mo  lares  by 
the  eight  bicuspides.  Of  the  twelve  true  or  posterior 
molars,  which  are  permanent,  there  arc  four  —  one  on 
each  side  of  both  jaws  — that  make  their  appearance  at 
four  years  and  a  half;  four  more  at  nine  years  ;  the  last 
four  being  frequently  not  cut  until  the  twentieth  year. 
The  foetus  presents  one  fourth  of  the  adult  i 
born ;  It  has  attained  one  half  of  it  at  two  years 
half,  and  three  fourths  at  nine  or  ten  years.  Be 
the  seventieth  and  twenty-flrst  years  the  growth  i 
entirely  ceases.  Man  rarely  exceeds  six  feet,  and  seldom 
remains  under  Ave,  Woman  is  ordinarily 
shorter.    When  the  full  stature  is  attain 

? generally  begins  to  increase  in  bulk :  fat  is 
n  the  cellular  tissue ;  afterward*  the  solid*  become  rigid ; 
the  fat  Is  commonly  absorbed ;  the  before  smoothly-filled 
integument  falls  in  wrinkles ;  and  old  age  arrives,  with 
decrepitude,  decay,  and  death.  Man  rarely  lives  beyond 
a  hundred  years  ;  and  most  of  the  species,  either  from 
disease,  accidents,  or  merely  old  age,  perish  before  that 
term. 

"  The  child,"  says  Cuvier,  "  needs  the  assistance  of  its 
mother  much  longer  than  her  milk ;  whence  results  an 
education  intellectual  as  well  as  physical,  and  a  durablo 
mutual  attachment.  From  the  long  period  of  infantile 
weakness  results  domestic  subordination,  and,  conse- 
quently, the  order  of  society  at  Urge  ;  as  the  young  per- 
sons which  compose  the  now  families  continue  to  preserve 
with  their  parents  those  tender  relations  to  which  they 
have  been  so  long  accustomed.  This  disposition  to  mu- 
tual assistance  multiplies  to  an  almost  unlimited  extent 
those  advantages  previously  derived  by  Isolated  man  from 
his  intelligence:  it  has  assisted  him  to  tame  or  repulse 
other  animals,  to  defend  himself  from  the  effects  of  cli- 
mate, and  thus  enabled  him  to  cover  the  earth  with  hit 
species.  Circumstances,  more  or  lest  favourable,  have 
restrained  the  social  condition  within  limited  degrees,  or 
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MAN. 

have  promoted  Its  development.  The  glacial  climates 
of  the  north  of  both  continents,  and  the  impenetrable 
forest*  of  America,  are  (till  inhabited  by  the  savage 
hunter  or  fisherman ;  the  immense  sandy  or  salt  plains 
of  Central  Asia  and  Africa  are  covered  with  a  pastoral 
people  and  innumerable  herds :  these  half-civ  ilizcu  hordes 
assemble  at  the  call  of  every  enthusiastic  chief,  and  over- 
run the  cultivated  countries  that  surround  them,  in  which 
they  establish  themselves  but  to  become  enervated,  and 
to  be  subjected  in  their  turn  to  the  next  invader*.  Thia 
Is  the  true  cause  of  that  despotism  which,  in  every  age, 
has  crushed  the  industry  called  forth  under  the  fine  cli- 
mate* of  Persia,  India,  and  China.  Mild  climates,  soils 
naturally  irrigated  and  rich  in  vegetables,  arc  the  natural 
cradles  of  agriculture  and  civilization ;  and  when  their 
position  is  such  as  to  afford  shelter  from  the 


were  formerly  (the  first  in  Europe)  Greece  and 
Italy ;  and  such  is  at  present  nearly  all  the  happy  por- 
tion of  the  earth's  surface." 

The  influences  or  climate,  and  of  the  different  habits 
and  social  conditions  thence  resulting,  are  associated 
w  1th  differences  of  form,  stature,  features,  and  colour  of 
the  skin  ;  not  greater,  however,  than  the  corresponding 
differences  which  indicate  varieties  of  a  species  in  the 
lower  Mammalia:  and  accordingly  naturalists  have  dis- 
tinguished, and  have  characterized  with  more  or  less  suc- 
cess, different  races  or  varieties  of  man.  As  the  races 
and  varieties  of  the  domesticated  quadrupeds,  so  also 
those  of  the  human  species,  blend  imperceptibly  with 
each  other ;  and  the  aheence  of  well-defined  boundaries 
depends  not  only  on  the  gradual  subsidence  and  change 
of  those  physical  causes  which  probably  gave  rise  to  the 
original  varieties,  but  also  to  the  faculty  common  to  the 
individuals  of  different  varieties  of  the  same  species  to 
produce,  by  their  union.  Individuals  capable  of  propa- 
gating the  intermediate  variety.  Hence  has  arisen  the 
difficulty  of  defining  the  primary  races  of  man,  and  the 
discrepancy  which  exists  in  the  conclusions  of  those 
naturalist*  who  have  devoted  the  greatest  attention  to 
this  important  and  most  interesting  branch  of  zoology. 
Cuvler  considers  that  three  varieties  arc  eminently  dis- 
tinct, —  the  white,  or  Caucasian  ;  the  yellow,  or  Mongo- 
lian: the  black,  or  J&kiopian. 

"  The  Caucasian,"  he  observes.  "  to  which  we  belong, 
is  distinguished  by  the  beauty  of  the  oval  which  forms 
the  head  ;  and  it  is  this  one  which  has  given  rise  to  the 
most  civilized  nations,  — to  those  which  have  generally 
held  the  rest  in  subjection:  it  varies  in  complexion  and 
iu  the  colour  of  the  hair. 

"  The  Mongolian  Is  known  bv  his  projecting  cheek- 
bones, flat  visage,  narrow  and  oblique  eyebrows,  scanty 
beard,  and  olive  complexion.  Great  empires  have  been 
established  by  this  race  in  China  and  Japan,  and  its  con- 
quests have  sometimes  extended  to  this  side  of  the  Great 
Desert ;  but  its  civilization  has  always  remained  sta- 
tionary. 

"  The  Negro  or  Ethiopian  race  Is  confined  to  the 
southward  of  the  Atlas  chain  of  mountains ;  its  colour  Is 
black,  its  hair  crisped,  the  cranium  is  contracted,  and  the 
-nose  flattened.  1  he  projecting  muzzle  and  thick  lips 
evidently  approximate  it  to  the  apes  :  the  hordes  of 
which  it  is  composed  have  always  continued  barbarous." 

To  the  three  primary  races  characterized  by  Cuvier 
Blnmenbach  adds  the  Malayan  and  American  races. 
Of  the  Malays,  however,  Cuvier  asks,  "  Can  they  be 
clearly  distinguished  from  their  neighbours  on  both  sides, 
the  Caucasian  Indians  and  the  Mongolian  Chinese  ?  " 
And  with  regard  to  the  Americans,  he  states,  "  They  have 

Their  cop|>er- 

mplexion  is  not  sufficient.  Their  general 
nd  scanty  beard  would  induce  us  to  approx- 
to  the  Mongols,  if  their  defined  features, 
their  nose  as  projecting  as  our*,  their  large  and  open 
eyes,  did  not  oppose  such  a  theory,  and  correspond  with 
the  features  of  the  European."  I  Jr.  Pritchard,  however, 
considers  that  there  are  seven  classes  of  nations  which 
ntay  be  separated  from  each  other  by  strongly  marked 
lines. 

The  first  class  corresponds  with  Cuvier's  Caucasian 
variety,  but  which  Dr.  Pritchard  prefers  to  call  Ira- 
nian. 

The  second,  which  he  terms  Turanian,  is  equivalent 
to  the  Mongolian  variety. 

The  third  class  are  the  native  American  races,  ex- 
cluding the  Esquimaux  and  some  tribes  which  resemble 
them  more  than  the  majority  of  inhabitants  of  the  new 
world. 

The  fourth  class  comprises  only  the  Hottentot  and 
Bushman  races. 

A  fifth  class  Includes  the  Negros. 

The  sixth  class  consists  of  the  Papuans,  or  woolly- 
haired  natives  of  Polynesia. 

The  seventh  class  includes  the  Alfourou  and  Australian 
races 

A  studyof  the  resemblances  and  difference*  of 


MANDRAKE. 

speech  in  various  regions  and  various  ages  has  added 
much  and  will  contribute  more  to  the  true  knowledge 
and  definition  of  the  primitive  races  of  the  human 
specie*.  It  has  already  led  to  the  establishment  of  the 
following  families  of  languages :  —  The  Semitic,  to  which 
belong  the  Hebrew,  Arabic,  Chaldean,  Syrian.  Phoeni- 
cian, and  Ethiopian  ;  the  /»</<<-  Europe -an,  which  includes 
Sanskrit,  Persian,  Greek,  I. .Kin.  German,  and  Celtic  ; 
the  Monosyllabic  languages,  a*  Chinese,  Thibetan,  Bir- 
man,  Siamese ;  the  Foiysynthctic  language*,  a  class  in- 
cluding most  of  the  American  Indian  dialects.  The 
Ion  of  zoological, ; 
v.s.  Is  still  wanting  to  . 
and  limits  of  the  human 
MAN  ATE' B.   A  herbivorous 


ANA'TUS.  (LaL  manus,  a  hand.) 
given  by  Cuvier  to  a  genus  of  his  herbivorous  Cetaceans, 
including  the  specie*  usually  called  sea-cows.  They  have 
an  oblong  body,  terminated  by  a  lengthened  oval  tin  ; 
their  grinders,  which  are  eight  on  each  side  of  both  jaws, 
have  square  crowns  marked  by  two  transverse  ridges 
There  are  no  incisors  or  canines  In  the  adult ;  but  when 
very  young  there  are  two  very  small  pointed  teeth  in  the 
intermaxillary  bones,  which  soon  disappear.  Vestiges 
of  nails  are  visible  on  the  edge  of  their  swimming  paws, 
which  they  employ  with  some  address  In  carrying  their 
young ;  hence  the  comparison  of  these  organs  with  bands, 
and  the  name  Manatee  and  Manatus  applied  to  the  ani- 
mal. There  are  two  species  of  Manatee  in  America,  and 
one  In  Africa ;  they  inhabit  the  mouths  of  the  great  rivers, 
and  browse  on  the  herbage  that  clothes  the  hanks. 

MANCHINEEL.  (Mancinella,  the  Spanish  name)  A 
tree  inhabiting  the  West  India  islands,  and  celebrated 
for  its  poisonous  qualities.  It  is  asserted  that  to  sleep 
beneath  its  shade  is  to  poison ;  and  that  the  land-crabs 
found  in  the  groves  of  manchineel  become  poisonous 
from  feeding  on  its  seeds.  Although  there  is  doubtless 
much  exaggeration  in  these  stories,  no  doubt  exists  of 
the  deadly  effects  of  i 
into  the  system. 

MAN'DA'MUS. 
form  of  a 


In  Law,  a  prerogative  writ,  In  the 


of  a  command,  issuing  from  the  Court  of  King's 
i,  directed  to  any  person,  corporation,  or  inferior 
of  judicature  within  the  king's  dominion*,  requiring 


court  i 

them  to  perform  various  duties.  It  Is  grounded  on  the 
suggestion  of  a  party  Injured  by  the  acts  or  omissions 
of  such  persons  or  bodies ;  and  lies,  for  instance,  to  ram- 
pel  the  admission  or  restoration  of  a  party  applying  to 
an  office  or  franchise  which  has  been  illegally  withheld, 
for  the  production  of  public  papers,  to  compel  the  holding 
of  courts,  Ac. 

MAN  DAFU'N.  The  Portuguese  term  for  a  member  of 
the  official  order  of  nobility  in  China.  Mandarins  are 
either  civil  or  military :  of  the  former  there  are  nine 
classes,  of  the  latter  Ave.  Although  the  mandarins  are 
inferior  in  dignity  to  tho  higher  class  of  nobility,  whose 
dignity  partakes  of  a  personal  character,  they  form  the 
effective  ministry  and  magistracy  of  the  country.  The 
Chinese  equivalent  of  mandarin  is  kouon,  which  signifies 
literally  a  frubiic  character. 

MA'NDIBLE,  Mandibula.  i  I  at .  mandibula,  a  Jaw.) 
In  Zoology,  this  term  Is  applied  to  the  lower  jaw  of 
mammals,  and  to  both  jaws  of  birds  (except  by  Illigcr, 
who  restricts  its  appellation  to  the  lower  jaw  in  this  class 
also).  In  Insects  it  is  applied  to  the  upper  or  anterior 
pair  of  jaws. 

MANDl'IlULATES,  Mandibtdata.  ( LaL  mandibula. 
a  jaw.)   The  name  of  a  grand  section  of  insects, 
ing  all  those  which 
In  their  Ust  or  perfect  stage  of  i 

M  A' N D ISC.  The  American  name  of  the  plant  wiuch 
is  otherwise  called  cassava,  and  which  is  most  exten- 
sively cultivated  within  the  tropics  of  America,  for  the 
sake  of  the  nutritive  fsecula  contained  in  Its  stems.  It 
is  the  Jatropha  m  ant  hot  of  botanists.  The  substance 
called  tapioca  is  one  of  its  products.  In  its  raw  state 
the  whole  plant  is  poisonous  ;  but  by  the  preparation 
and  torrefaction  of  the  fsccula  the  poisonous  principle, 
which  is  volatile,  Is  driven  off. 

MA'NDRAKE,  or  MANDRAGORA.  A  herb  of  fa- 
bulous character,  concerning  which  there  existed  many 
singular  superstitions.  The  herb  mentioned  in  Genesis, 
ch.xxx.,  which  our  translation  renders  mandrake,  was. 
probably,  some  flower  or  root  to  which  common  belief 
attached  value  as  a  philter.  The  mandrake  of  modern 
as  well  as  classical  superstition  is  a  herb  supposed  to 
have  a  resemblance  to  the  shape  of  a  man.  '1  hose  who 
tear  it  from  the  ground  are  obliged  to  do  so  with  peculiar 
ceremonials  (according  to  some,  dogs  must  be  employed 
to  do  so,  which  die  instantly  after):  shrieks  and  groans 
are  heard  to  issue  from  it,  which  have  the  power  of  in- 
juring the  unwary  person  w  ho  hears  them.  Its  favourite 
habitat  was  believed  to  be  the  ground  under  a  gallows  on 
which  a  criminal  was  hanging.  When  plucked.  It  was 
said  to  be  useful  In  conjurations,  for  the  transformation 
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MANDREL. 

possessor  to  acquire  riches  at  play,  and  to  discover  hidden 
treasures.   (Encme.  Metropol.) 

MA'S'DREL.  (Fr.roandrin.)  In  Machinery,  a revolv- 
ine  thank  to  which  turner*  affix  their  work  in  the  lathe. 

MA'N'DRILL.  (Eng.  man.  and  drill. )  A  batioon .  The 
aame  of  the  Catarrhlne  monkeys  of  the  genua  Papio, 

,  moat  brutal,  and  ferocious  of 
11  proper  is  the  great  blue- 
of  our  menageries  —  Simla  mormon  and 
of  Linnaeus.  It  is  of  a  greyish-brown,  inclining 
to  olive  above,  with  the  cheeks  blue  and  furrowed.  The 
nose  in  the  adult  male  becomes  red,  and  even  Inclines  to 
a  fine  scarlet  at  the  end.  It  is  difficult,  says  Cuvier,  to 
Imagine  a  more  hideous  or  extraordinary  animal.  The  I 
male  attaint  the  size  of  a  man,  and  is  a  terror  to  the  ne- 
groes of  Guinea  and  the  other  parts  of  Africa,  of  which  j 
tht»  tperies  is  a  native. 

MANE'GE  (Fr.  from  the  Ital.  maneggio),  is  used  in 
England  to  signify  either  the  art  of  horsemanship  or  of 
training  horses. 

MA'NES.  A  word  of  uncertain  etymology,  applied 
?<*oe rally  by  the  Komans  to  souls  separated  from  the 
■lead.  There  is  some  obscurity,  however,  about  the  pre- 
cise meaning  of  this  term.  According  to  Apuleius,  the 
Manes  were  originally  called  Lemuret,  and  consisted  of 
two  classes, —  the  Lares  and  the  LarHt;  the  former  of 
whom  were  the  souls  of  those  who  had  led  virtuous  lives, 
and  the  latter  of  those  who  had  lived  improperly  ;  and,  at 
s  later  period,  the  term  Manet  came  to  be  a  general  de- 
signation for  both.  On  the  other  hand,  St.  Augustin  main- 
tains that  Manet  was,  from  the  first,  a  term  applied  to  the 
►pints  of  deceased  men  when  no  definite  opinion  could  be 
formed  of  their  merits :  —  "  Animas  hominum  dsvmones 
e*se,  et  ex  hominibus  fieri  Lares,  si  meritl  boni  sint ; 

>rum."  In  the 
I  were  propitiated 
st  their  sepulchres  during  twelve  days.  It  was  the  duty 
of  the  pootifex  maximus  to  see  that  proper  ceremonies 
were  observed.  The  stones  In  the  Roman  burial-places, 
sad  their  funereal  urns,  were  generally  inscribed  with 
tit*  letters  D.  M.  S.  (Dis  Maui  bus  Sacrum). 

MANGANE'SE.  This  name  is  generally  given  to  a 
I4ack  mineral,  originally  described  in  the  year  1774,  by 
Vheele,  as  a  peculiar  earth ;  and  which  was  afterwards 
shewn  by  Garni  to  be  the  oxide  of  a  metallic  substance 
"bicii  he  called  magnet  turn.  This  term,  however,  hav- 
ing been  applied  to  the  metallic  base  of  magnesia,  the 
word  manganese  has  been  adopted  to  designate  the  metal; 
sad  the  ore  above  alluded  to  has  been  called  black,  or 
peroxide  of,  manganese.  The  metal  itself  has  a  specific 
gravity  of  about  8.  It  is  grey,  bard,  brittle,  and  very 
difficult  of  fusion,  and  has  not  been  applied  to  any  use. 
The  black  oxide,  on  the  contrary,  is  largely  employed  as 
s  source  of  oxygen,  and  is  especially  important  from  the 
u**  which  is  made  of  it  in  the  decomposition  of  common 
salt  for  the  production  of  chlorine.  Manganese  may  be 
by  the  equivalent  2* ;  and  the  black  oxide, 
impound  of  1  atom  of  manganese  and  2  of  oxy- 
44  CM  +  l$h    '^Te^  111,0  a 

»hkh  is  the  basis  of  the  sails  of  thls^tal.  ^VhenTy-' 
•irate  or  carbonate  of  potassa,  or  nitre,  are  fused  with 
l*roxide  of  manganese  in  an  open  vessel,  a  dark-coloured 
compound  is  obtained,  long  known  under  the  name  of 
damctton  mineral,  in  consequence  of  its  yielding  in  cold 
*»ter  a  solution  which  is  at  first  green,  then  blue,  purple, 
rrd,  brown,  and  ultimately  deposits  a  brown  powder,  and 
becomes  colourless.  This  substance  lias  since  been  termed 
^mganau  of  potash,  and  has  been  proved  to  contain  a 
compound  of  I  atom  of  manganese  and  3  of  oxygen, 
which  has  been  called  manganic  acid,  and  Is  represented 
!')  the  equivalent  5*2.  In  the  pink  solution,  which  is  pro- 
duced at  once  by  the  action  of  hot  water,  manganese  ex- 
ists in  s  still  higher  state  of  oxidisement,  forming  the 
f*  r-mangamc  acid  ;  in  which  2  atoms  of  manganese  are 
combined  with  7  of  oxygen.  Both  these  compounds  are 
very  easy  of  decomposition.  Some  of  the  proto-salts  of 
tnanganese  ha%e  lately  been  used  in  calico-printing  as 
the  source  of  brown  colours,  and  occasionally  as  dcoxi- 
duinjr  agents. 

MANGE.  An  eruptive  disease  which  attacks  several 
nonn-iAic  animals,  especially  the  dog.  It  is  said  to  re- 
"roblc  the  itch,  and,  like  that  disease,  to  be  produced  by 
a  minute  species  of  acarus  which  burrows  beneath  the 
«utide.  It  is  stated  that  the  fluid  discharged  from  the 
fcuptlon  of  mange,  in  horses  and  dogs,  has  produced  the 
an  skin.  It  is  commonly  produced  by 
of  cleanliness,  and  bad  or  insulli- 


itch 


MA  NGEL  WURZEL.    The  root  of  the  Beta  Ay- 
w-»dtf.  This  German  name  is  translated  root  of  scarcity  , 
root  being  large,  and  used  as  a  substitute  for  bread. 
It  u  cultivated  for  the  food  of  cattle. 

MA'NGER.    The  trough  in  which  is  placed  the  com 
'*  other  short  food  giveu  to  live  stock,  and  more  espe- 
to  horses.   Sec  Racx. 
7tfJ 


MANIFESTO. 

Ma'nokr.   The  space  near  the  hawse  holes,  bounded 
on  the  upper  side  by  a  partition  across  the  bows,  i 
the  manger  board,  to  receive  the  water  while  it 
the  hawse  holes  and  prevent  it  from  flooding  the  < 

MA'NGO  (  Mangos  marum,  in  the  Tamul  language  of 
India),  is  a  very  large  fruit  tree,  inhabiting  the  tropical 

parts,  of  i  *ia'th     pLand*11!  TfivS  m  ?  lil ImoyaSS 

specimens  have  tieen  seen  with  a  trunk  from  ten  to  fifteen 
feet  In  circumference.  The  fruH  is  something  like  a  nec- 
tarine ;  but  more  compressed,  longer,  and  more  curved. 
It  contains  a  large  stone,  covered  with  coarse  fibre*,  which 
lose  themselves  In  the  succulent  flesh.  The  wild  and 
inferior  varieties  of  this  fruit  taste  so  strongly  of  turpen- 
tine as  to  be  wholly  unfit  for  use  by  Europeans  ;  but  in 
the  fine  varieties  this  flavour  is  replaced  bv  a  rich  sugary 
quality,  which  renders  it  very  delicious,  in  this  country 
the  mango  has  rarely  ripened  its  fruit ;  but  it  is  common 
in  the  shops  in  a  pickled  state.  The  fruit  of  the  Man- 
gifera  Indica,  a  tree  cultivated  in  Asia,  is  also  called 
mango. 

MA'NGOSTEEN.  The  fruit  of  the  Garcinia  man- 
gos tana,  growing  in  Java  and  the  Molucca  Islands  :  it  is 
of  the  slse  of  an  orange,  and  of  a  delicious  flavour. 

MANGROVE  (probably  an  abbreviation  of  mangle 
grove,  the  former  being  the  Malar  name),  is  a  tree  in- 
habiting the  shores  of  the  tropical  parts  of  the  world  in 
either  hemisphere,  and  well  known  to  navigators  on  ac- 
count of  the  dense  groves  it  forms  even  down  into  the 
water  itself.  It  belongs  to  the  genus  Rhitopkora,  and  is 
principally  remarkable  for  its  seeds  germinating  before 
they  leave  the  case  in  which  they  were  generated  on  the 
The  young  radicle  grows  downwards  through 
air  till  It  reaches  the  mud,  in  which  it  fixes 
then  the  leaves  and  new  stem  unfold  at  the 
opposite  end.  The  i 
of  the  tropics,  Is . 

genus  from  the  genuine  plants  of  that 

MA*NIA.  (Gr.  amumj-mu,  /  rage.)  Madness.  It  is 
defined  to  be  delirium,  unattended  by  fever,  in  which 
both  judgment  and  memory  arc  impaired,  and  the  irrita- 
bility of  the  body  diminished  so  as  to  resist  many  morbid 
causes.  There  is  a  false  perception  of  things,  marked 
by  incoherence  or  raving,  and  resentment  of  restraint. 
It  is  divided  into  melancholic  and  furious :  the  former 
marked  by  dejection  of  spirits  ;  the  latter  by  violent  ex- 
ertion of  strength,  malice  to  particular  individuals,  and 
repugnance  to  scenes  and  places  before  agreeable.  Dis- 
section has  shown  that  in  cases  of  madness  there  is 
usually  effusion  of  water  into  the  cavities  of  the  brain,  or 
appearances  of  previous  inflammation  of  its  membranes, 
or  hardness  of  its  substance,  or  peculiar  thickness  of  the 
skull ;  and  it  has  lately  been  stated  that  chemical  ana- 
lysis has  shown  an  excess  or  deficiency  of  phosphorus  iu  the 
composition  of  the  brain  in  cases  of  madness  and  idiotcy. 

MANICHE'ISTS.  The  followers  of  Mane*,  an  ori- 
ental heretic  of  the  3d  century,  who,  having  been  or- 
dained a  Christian  presbyter,  attempted  to  effect  n  com- 
bination between  the  religion  which  he  was  appointed  to 
preach  and  the  current  philosophical  systems  of  tho 
East.  He  pursued  herein  the  same  course  as  the  Va- 
lentinians,  Basilidians,  and  many  others,  whose  leading 
ideas  may  be  denominated  Gnostic.  He  maintained  a 
dualism  of  principle*  governing  the  world,  and  a  succes- 
sion of  dualisms  generated  from  them,  like  the  Gnostic 
aeons.  All  things  were  effected  bv  the  combination  or 
repulsion  of  the  good  and  the  baa;  men  had  a  double 
soul,  good  and  evil ;  even  their  bodies  were  supposed  in 
be  formed  the  upper  half  by  God,  the  lower  by  the  Devil. 
The  Old  Testament  was  referred  to  the  inspiration  of 
the  evil  principlo,  the  New  to  that  of  the  good.  In  the 
letter,  however.  Manes  proposed  many  alterations,  and 
maintained  also  the  authenticity  of  various  apocryphal 
scriptures.  A  great  part  of  his  system  related  to  cos- 
mogony and  psychology,  in  which  fields  of  speculation 
he  expatiated  with  the  most  arbitrary  freedom.  Like 
most  other  oriental  systems,  the  Manichean  heresy  was 
celebrated  alike  for  the  austerities  which  it  enjoined, 
and  for  the  scandalous  excesses  which  were  attributed  to 
its  most  xealous  votaries.  The  charge  of  Manicheism, 
which  in  later  times  becomes  scarcely  Intelligible,  was 
frequently  brought  against  the  early  reforming  sects, 
such  as  the  Albigenses,  Waldenses,  Vicards,  &c.  (See 
Mosheim  (transl.),  ed.  1790,  l.»0.&c;  Beausobre,  Hist. 
Critique  dc  Mamchee  et  du  Manicheitme,  Amst.  1734 ; 
Gieteler,  vol.  i.  150.  (transl.),  ii.  151.,  111.  340. ;  Milman, 
Hist .  of  Christianity,  ii.  322. ) 

MAN  IFE'STO.  In  Politics,  a  declaration  of  motives 
publicly  issued  by  a  belligerent  state,  or  by  a  general  act- 
ing with  full  powers,  previously  to  the  commencement  of 
hostilities.  They  are  In  the  form  of  letters,  with  a  su- 
perscription or  heading  addressed  to  the  public  f 
ral,  and  signed  with  the  name  of  the  sovereign  wl 
them  fortl).  The  usage  of  issuing  manifestos  is  said  to 
date  so  far  back  as  the  Nth  century.  The  term  is  pro- 
bably derived  from  the  Latin  words  "  manifest um  est\" 
I  with  which  such  documents  usually  commenced. 
1  Z*  3 
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MANIOC. 

MA'NIOC.  The  Indian  name  of  amylaceous  product* 
of  the  shrub  called  Jatropha  mum  hut. 

MANIPULATION,  in  Chemistry,  embraces  the  ma- 
nual and  mechanical  operations  of  the  laboratory  ;  and 
in  the  delicate  details  of  analysis,  as  well  as  In  the  ex- 
hibition of  class  experiments,  great  skill  and  practice  in 
manipulation  are  required  to  ensure  success.   The  pro- 
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of  weighing,  measuring,  filtering,  distilling,  p re- 
in fl,  using  the  blowpipe,  Ac  all  come 
thin  the  meaning  of  manipulation.  Mr.  Faraday  has 
published  an  excellent  treatise  upon  this  subject. 
MANl'PULUS.  (Lat.  manus,  hand.)  In 
a  subdivision  of  the 
the  handful  of  grass,  straw,  Ac.  which 
its  original  standard.  A  maniple  of  triarii  consisted  of 
Go  in. -ii,  one  of  hastatl  and  principes  of  120,  when  the 
number  of  the  legion  was  300.  (Sec  M.  lc  Beau's  Eighth 
Dissertation  on  the  Roman  Legion,  AiYm.  de  f  Ac.  des 
Inter,  vol.  xxxii.) 

M  A ' N 1 S .  The  name  of  a  genus  of  Edentate  Mam- 
mals, singularly  character! zed  by  being  covered  with 
large,  strong,  imbricated,  horny  scales,  like  the  Laccrtinc 
reptiles,  and  hence  commonly  called  scaly  liiards,  and 
figuring  In  old  zoological  works  among  that  class  of  ani- 
main .  The  manises,  or  pangolins,  are,  however,  true  warm- 
blooded mammals,  and  rank  in  the  system  of  Cuvier 
among  the  Edentate  order  ;  of  which  they  may  be  re- 
garded as  typical  forms,  being  wholly  destitute  of  teeth, 
ami  provided  with  a  tongue  of  extraordinary  length,  with 
associated  glands  for  preparing  an  abundance  of  adhesive 
lubricous  mucous.  By  this  organization  they  are  pecu- 
liarly adapted  to  prey  on  ants,  termites,  Ac;  and  certain  of 
their  claws  are  extraordinarily  developed,  to  enable  them 
to  break  through  the  walls  of  the  habitations  of 
social  insects.  The  manises  are  confined  to  the 
regions  of  Asia  and  Africa,  where  they  play  a 
*  ponding  part  with  that  assigned  to  the  true 
(Myrecuphaett)  In  " 
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given  to  the 

M  A'NN  A.   ( Syrian  mano,  a  g(/l ;  it  being  a  term  ap- 

filied  to  the  food  given  by  God  to  the  children  of  Israel 
n  the  wilderness.)  What  we  now  call  manna  is  a  sac- 
charine substance  which  exudes  from  the  bark  of  the 
Fraztnus  ornut.  and  some  other  species  of  ash,  natives 
of  the  south  of  Europe,  especially  Sicily  and  Calabria. 
Manna  is  used  in  medicine  as  a  mild  aperient.  It  differs 
remarkably  from  common  sugar  in  not  being  susceptible 
of  vinous  fermentation  ;  so  that,  if  mixed  with  common 
sugar  and  yeast,  and  subjected  to  the  process  of  ferment- 
ation, the  sugar  becomes  converted  into  alcohol,  but  the 
manna  remains  unaltered  in  the  liquor.  When  manna 
is  dissolved  in  boiling  alcohol,  the  solution,  as  It  cools, 
deposits  It  in  flaky  and  acicular  crystals,  often  arranged 
in  concentric  groups.  Manna,  thus  purified,  has  been  che- 
mically designated  by  the  term  mannilc. 

Various  opinions  have  been  entertained  respecting  the 
precise  nature  of  the  manna  on  which  the  Israelites  were 
sustained,  and  attempts  have  been  made  at  various  times 
to  account  for  its  miraculous  appearance  on  natural 
causes  ;  but,  in  our  opinion,  without  any  success.  The 
Syriac  word  mano  means  a  gift,  referring  to  this  circum- 
stance, and  Is  no  doubt  derived  from  the  Hebrew  man- 
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hu,  the  Scripture  explanation  of  which  is 
best.  Tho  word  asks  a  question,  and  signifies 
ft  this  f  "  "  for  they  wist  not  what  it  was."  t  Exodus,  xvi. 
la.)  And  ir  they  did  not  know  then  "  what  it  was,"  It  U 
not  likely  we  should  know  now.  They  could  see  that 
it  was  a  little  round  grain,  or  something  like  a  grain,  of 
the  size  of  coriander-seed,  and  white  as  the  hoar  frost 
on  the  ground ;  but  it  had  no  component  parts  such  as 
they  could  describe.  And  even  admitting,  as  has  been 
frequently  maintained,  that  it  exuded  from  the  bark  of 
the  ash,  or  some  other  tree,  it  is  incredible  that  it  could 
be  supplied  in  such  abundance  in  the  deserts  of  Arabia  as 
to  give  sustenance  to  500,000  Israelites  for  40  years,  with- 
out the  miraculous  intervention  of  Providence. 

MA'NNER.  (Fr.  maniere.)  In  the  Fine  Arts,  a  pe- 
culiarity of  treating  a  subject,  or  of  executing  it,  by  which 
individual  artists  are  distinguished:  the  latter  arising  out 
of  a  particular  mode  of  using  the  media  and  implements 
of  art,  the  former  out  of  a  singular  method  of  observiug 
nature.  ( See  Sir  J.  Reynolds'*  Sixth  Discourse.) 

MAN-OF-WAR,  MERCHANT-MAN.  The  com- 
mon terms  for  ship-of-war,  merchant-ship. 

MANO'METER,  or  MA'NOSCOPE.  (Gr.  um,h, 
rare,  and  a  measure,  or  r««rt«,  I  view.)   An  in- 

strument for  measuring  the  density  of  the  air,  or  rather 
Us  elastic  force,  to  which  the  density  is  supposed  to  be 
proportional.   See  Pneumatics-. 

M  A'NOR  ( Lat.  maneo,  /  reside  t  from  the  resldenco 
of  the  lord),  signifies  a  district  subject  to  the  jurisdic- 
tion of  a  court  baron.  In  the  feudal  ages,  a  grant  of  lands 
from  the  king  carried  with  it  a  right  of  dominion  ;  and 
the  grantee  or  baron  had  power  to  make  laws,  and  hold  a 
of  Justice  for  hit  dependent*  within  the  territory, 
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MANUFACTURE. 

which  was  called  a  manor.  The  baron  might  also,  by 
subinfeudation,  parcel  out  the  land  so  granted  to  others, 
to  hold  of  him,  as  he  held  of  the  king,  by  military  service? 
or  other  tenure.  These  again  further  subdivided  the 
land  by  grants  to  others,  and  so  on,  increasing  manors  by 
this  process  ad  infinitum.  The  services  due  to  the  lord 
of  the  fee  were,  in  consequence,  very  negligently  per- 
formed ;  and,  to  meet  this  inconvenience,  the  statute  of 
Ed.  I.,  called  Quia  Emptores,  was  passed,  which  enacted 
that  the  buyers  of  land*  should  hold  them  by  the  wnw 
services,  and  of  the  same  lord,  as  they  were  before  held 
by  wnen  ln        haml*  of  tb*  tdsnW.    Thisjmt  a  stop  to 

^MA'NSARI?  ROOF^Vso  caUed  from  the  name  of  Its 
inventor,  a  celebrated  architect.)  In  Architecture,  the 
same  as  curb  roof,  which  see. 

MA'NTELET.  A  moveable  parapet,  constructed  of 
boards  covered  with  tin,  iron,  or  leather,  to  serve  as  a 
protection  to  the  miners  in  carrying  a  sap  or  a  trench 
towards  a  besieged  place.  Mantelets  are  of  various  forms, 
adapted  to  the  peculiar  circumstances  of  the  approach. 

MA'NTIS.  '.i  <«.r«  ;  applied  by  Theocritus  ( Idyl. 
x.  18.)  to  the  cicada.)  A  Llnnsean  genus  of  Orthopte- 
rous  insects,  characterized  by  having  the  head  exposed, 
and  the  body  narrow  and  elongated  ;  the  palpi  short,  and 
terminating  in  a  point ;  the  iigula  quaurind ;  the  tarsi 
five-jointed  ,  and  the  wings  simply  plaited  longitudinally, 
and  not  ray-wise,  like  a  fan.  The  true  mantises, —  some- 
times called  praying  insects,  on  account  of  the  position 

of  the  anterior  pair  of  legs,  which  differ  from  the  rest,  

are  found  only  in  tropical  and  temperate  climates :  they 
are  diurnal,  and  remain  almost  stationary  on  plants  and 
trees:  frequently  resembling,  ln  a  remarkable  degree-, 
their  leaves  and  branches  in  both  the  ' 
the  wings  and  body,  and  thus  they  ( 
Insects  on  which  they  prey.  Their  eggs  are  i 
closed  in  a  capsule  formed  of  some  glutinous 
which  harden*  by  exposure  to  the  air.  and  it  divided  In- 
ternally into  several  cell*.  It  1*  curious  to 
correspondence  with  tho  vegetable  kingdom 
noticed  in  the  wings  and  body  continued  into  the 
of  the  egg-capsules,  which  In  many  species  closely  re- 
semble a  seed  receptacle  of  a  plant,  presenting  regularly 
disposed  ridges  and  angles,  or  even  being  bristled  with 
little  spines.  The  female  attaches  it  by  an  adhesive  se- 
cretion generally  to  the  stern  of  a  plant. 

A  second  group  of  mantisct,  characterized  by  having 
the  anterior  legs  like  the  following  one*,  now  form  a  dis- 
tinct subgenus.  Spectrum,  and  are  generally  called  spectre 
insects :  they  feed  exclusively  on  vegetables,  of  which 
they  singularly  resemble  the  dried  twigs.  The  pr 
of  entomology  has 
the  above  groups. 

MAN T I'SSA.  The  decimal  part  of  a  logarithm  is 
sometime*  called  the  mantissa  of  the  significant  digits, 
the  integral  part  being  the  characteristic.  Thus,  in  log. 
900  =  a -95424,  the  characteristic  of  the  logarithm  of 
number  is  2,  and  96424  Is  the  mantissa, 
equally  to  the  numbers  9.  90,  900,  9.  \c 

MA'NTLE.  (Fr.  manteau.)  In  Architecture,  the 
piece  lying  horizontally  across  from  one  jamb  of  a  chim- 
ney to  the  other.  In  Malacology,  the  external  fold  of 
the  skin  of  the  mollusks. 

MA'NUAL  (Lat.  manus.  the  hand),  was  applied  origi- 
nally to  the  Roman  Catholic  service  book,  from  its  con- 
venient size  (being  such  as  might  be  carried  in  the  hand) ; 
but  It  now  signifies  any  tmall  work  used  chiefly  for  the 
purpose  of  reference. 

MANUFACTURE.  (Lat.  manus,  a  hand,  and  facio, 
1  make.)  In  Political  Economy,  a  term  employed  to  de- 
signate the  changes  or  modifications  made  by  art  and  in- 
dustry in  the  form  or  substance  of  material  articles,  in  the 
view  of  rendering  them  capable  of  satisfying  some  want 
or  detire  of  man.  Hence  the  perfection  of  manufactur- 
ing consists  in  tho  being  able  to  effect  the  wlshed-for 
changes  in  the  raw  material  with  ttic  least  expenditure 
of  labour,  or  at  the  least  cost. 

With  the  exception  of  fishing,  hunting,  mining,  and 
tuch  branches  of  industry  at  have  for  their  object  to  ob~ 
t.mi  p<i-M  >M'  <n  of  material  products  In  the  state  in  \»  lu>  h 
they  are  fashioned  by  nature,  all  other  branches  may,  in 
fact,  be  comprised  under  the  term  manufacture.  Gene- 
rally, indeed,  it  is  applied  only  to  those  departments 
of  industry  In  which  the  raw  material  is  fashioned  into 
desirable  articles  by  art  and  labour  without  the  aid 
of  the  toil.  But  there  it  no  really  good  foundation  for 
any  such  limitation  ;  which,  unlest  explained,  it  apt  to 
make  it  be  supposed  that  businesses  which  arc  substao. 
tially 
each 

facture ;  for  the  business  of  the  agriculturist  is  so 
dispose  of  the  soil.  seed,  manure,  and  other  materials, 
that  they  may  supply  him  with  other  and  more  desirable 
products.   Manufacturing  iuduttry  consists,  in  fact,  tu 


it  be  supposed  that  businesses  which  arc  substao. 
identical  not  only  differ  from,  but  are  opposed  to, 
other.    It  is  obvious,  Indeed,  on  the  slightest 
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the  application  of  art,  science,  and  labour  to  bring  about  !  tition  of  the  home  producer*  ;  and  though  the  various 

resource*  of  talent  and  genius  hare  not  been  so  fully 

terhaps.  or  at  least  so  early  developed,  as  they  would 
ave  been  had  there  been  no  reitrictions  on  our  inter- 
course with  foreigners,  they  have  been  stimulated  in  a 
degree  unknown  In  most  other  countries.  France,  pre- 
viously to  the  Revolution,  was  divided  Into  provinces, 
having  each  peculiar  privileges  and  separate  codes  of 


V'i'Ulture  (agcr 
beef,  and  other  p 


i  changes  or  Modification*  of  already  cx tiling  ma- 
terials ;  and  its  varieties  depend  wholly  on  the  modes  in 
which  this  application  is  made.  The  manufacture  of 
any  particular  article  usually  derives  its  name  from  the 
nif irtured,  modified,  or  wrought  up 
a  new  shape.    Thus  the  terms  woollen,  cotton,  and 

the  working  up  of  wool, 
Into  useful  or  desirable  articles  ;  ship- 
l  Iron  into  ships  ; 
and  colo )  is  the  production  of  corn, 
by  the  adaptation  of  the  soil 
and  the  vegetative  powers  of  n  iture  to  their  manufacture, 
and  so  on.  The  knowledge  of  the  means  by  which  art 
and  labour  may  be  most  successfully  employed  in  each  of 
these  departments  forms  the  peculiar  business  of  the 
woollen,  cotton,  and  hardware  manufacturers,  ship-build- 
ers, agriculturists,  Ac. 

It  would  far  exceed  our  limits  to  attempt  to  enter  into 
any  details  with  respect  to  the  application  of  labour  in 
the  separate  departments  of  manufacturing  industry ;  but 
considering  the  vast  importance  of  manufactures  to  man- 
Lnd,  and  especially  to  the  British  nation,  we  may,  per- 
haps, be  excused  for  endeavouring  shortly  to  state  some 
«f  those  conditions  and  circumstances  that  seem,  in  a 
reneral  point  of  view,  most  essential  to  success  in  manu- 
factures. 

These  are  partly  of  a  moral  and  political,  and  partly 
of  a  physical  description.  Of  the  former  class,  the  most 
nportant  seem  to  be,  the  security  and  free  disposal  of 
property  ;  the  absence  of  monopolies,  and  the  non-inter- 
of  government  in  industrious  undertakings;  the 
of  knowledge  amongst  the  people ;  the  cordial 
i  of  foreigners; 

by  inequality  of  fortune,  and  by  the 


each  peculiar  privileges  and  separate  codes  of 
>  laws ;  and.  in  consequence,  the  intercourse  be- 
them  »a*  subject  to  the  most  oppressive  re- 


fines are  supplies  of  the  raw  materials  to  be  manufac 
tared,  with  the  command  of  power ;  that  is,  of  coals, water- 
falls, Ac.  A  good  deal,  also,  of  the  progress  of  manufac- 
tory* seems  to  depend  on  the  advantageous  situation  of  a 
country  for  commerce,  and  on  the  nature  or  its  climate. 
We  shall  briefly  notice  some  of  the  more  prominent  of 
these  circumstances 


oppressive 

strictions.  In  Germany  and  Spain  the  same  miserable 
system  prevailed  ;  so  that  they  were  not  only  deprived  of 
the  freedom  of  foreign,  but  even  of  Internal  commerce. 
The  inhabitants  of  each  province  being  in  a  great  mea- 
sure isolated  from  the  rest,  there  was  comparatively  little 
competition  ;  and,  instead  of  invention  and  active  exer- 
tion, there  was  nothing  but  routine  and  sluggish  indif- 
ference. Holland  and  the  United  States  have  been 
almost  the  only  countries  that  have  enjoyed  the  same 
degree  of  internal  freedom  as  Great  Britain ;  and  the 
former,  notwithstanding  the  unfavourable  physical  cir- 
cumstances under  which  she  i«  placed,  has  long  been,  and  ' 
■till  is,  the  richest  country  in  Europe;  while  the  latter, 
whose  condition  Is  In  other  respect*  more  favourable, 
is  advancing  with  giant  steps  in  the  career  of  improve- 
ment. 

It  is  sometimes  said  that  restrictions  on  industry  and 
commerce  cannot  be  so  injurious  as  has  been  represented, 
seeing  the  progress  we  have  made  notwithstanding  they 
have  always  existed  amongst  us.   The  previous  details 


show  the  weight  to  be  attached  to  this  allegation, 
restrictions  referred  to  have  been  confined  to 
branches  of  foreign  trade  ;  and,  luckily,  the  freedom 
allowed  to  ail  sorts  of  Industry  at  home  would  have  in- 
Ivance  even  had  our  foreign  trade  been  a  good 
fettered  and  restrained  than  it  actually  has 
to  imagine,  as  many  have  done,  that  these 
contributed  to  accelerate  our  progress.  i»  the 
climax  of  folly.  Their  influence  is,  in  every  case,  dis- 
tinctly and  completely  the  reverse ;  but  though  consi- 
derable, even  in  Great  Britain,  it  has  been  insufficient 
to  countervail  the  advantages  resulting  from  the  freedom 
we  otherwise  enjoyed. 
3.  The  ability  to  read,  and  the  diffusion  of  Instruction 


I.  Moral  Circumstance*  contributing  to  the  Progress  of  among  all  ranks  and  orders  of  the  people  by  the  general 


M/inufactures.-~\.  It  is  unnecessary  to  take  up  tl 
fader's  time  by  enlarging  on  the  necessity  of  security, 
u>d  of  the  free  disposal  of  property,  to  success  in  manu- 
facturing industry,  or  indeed  in  any  laborious  under- 
Using.  Without  security  there  can  be  neither  industry 
nor  invention.  No  man  will  engage  In  any  employment, 
or  exert  either  his  bodily  or  mental  powers,  unless  he  be 
*eU  convinced  that  he  will  be  allowed  to  reap  all  the  ad- 
haulages  accruing  from  his  labour,  skill,  or  genius.  Any 
'ioubt  as  to  this  is  sure  to  paralyse  bis  exertions.  And 
if.  owing  to  the  weakness  or  ignorance  of  government, 
the  prevalence  of  a  revolutionary  spirit,  or  any  other 
f»ute,  the  security  of  property  were  materially  impaired, 
all  sorts  of  industrious  undertakings  that  did  not  promise 
«  Immediate  return  would  be  forthwith  abandoned ;  and 
«ery  person  possessed  of  property  would  endeavour  to 
convey  It  out  of  the  country.  The  want  of  security  is. 
in  fact,  the  greatest  of  public  calamities.  In  its  ab- 
nd  nothing  but  the  most  abject  poverty  and 
and.  supposing  other  thing*  to  be  equal,  the 
civilization  of  nation*  will  be  pretty  nearly 
proportioned  to  the  security  of  property  they  respectively 
•njoy.  Every  other  circumstance  conducive  to  the  ad- 
1  increment  of  industry  may  exist  in  a  country ;  but, 
without  security,  these  con  be  of  no  material  service. 
A  high  degree  of  securityjvlll  compensate  for  many 
'tr-firtencies,  but  nothing  can  make  up  for  its  want ;  it 

KritJT  ***  Wm  °f  manufilCtUrmg  ■nd  natlonal  Pro»- 
i.  The  absence  of  monopolies,  and  the  non-inter- 
ference of  government  in  industrious  undertakings,  un- 
doubtedly conduce  in  no  ordinary  degree  to  the  progress 
if  industry.  Every  man  is  always  exerting  himself 
to  find  out  how  he  may  best  extend  his  command  over 
the  necessaries  and  conveniences  of  life ;  and  sound  po- 
licy requires  that  be  should,  so  long  as  he  does  not  inter, 
fere  with  the  rights  and  privileges  of  others,  be  allowed 
to  pursue  his  own  interest  in  his  own  way.  That  indi- 
vidual* are,  generally  speaking,  the  best  judge*  of  what 
i«  most  beneficial  for  themselves.  Is  now  universally  ad 


raitted  to  be  the  only  principle  that  can  be  safely  relied 
It  Is  the  doty  of  governments  to  preserve  order ;  to 


partially  by 


it  is  not 

receding  from  the  princli 
inr  themselves  open  to  the 
wne  and  unjustly  by  others. 

The  most  comprehensive  experience  corroborates  the 
truth  of  this  statement.  Since  the  passing  of  the  famous 
act  of  James  I.  In  1624,  for  the  abolition  of  monopolies, 
full  scope  has  been  given  In  Great  Britain  to  the  compe- 


circulatlon  of  books  and  journals,  the  establishment  of 
mechanics'  institutes,  Ac,  hare  had  a  material  influence 
over  the  advancement  of  arts  and  industry.  They  have 
had  the  double  advantage  of  multiplying  the  means  and 
chances  of  improvement,  and  of  preventing  any  invention 
or  discovery,  when  made,  from  being  lost  or  engrossed  by 
a  few.  An  uninstructed  people,  though  surrounded  by  all 
the  means  and  capacities  required  for  the  manufacture 
of  commodities  ana  the  accumulation  of  riches,  being  un- 
able to  apply  them,  are  necessarily  poor  and  destitute  ; 
but  an  intelligent  people,  though  placed  in  a  compara- 
tively unfavourable  situation,  never  fall,  by  availing  them- 
selves of  the  powers  and  energies  of  nature,  and  making 
to  their  purposes,  to  attain  to  dlstinc- 
and  so  become  rich  and  pros- 
That  "  knowledge  Is  power"  is  true  in  i 
as  well  as  In  morals.  The 
ance  with  and  the  i 
over  natural  agent*,  the  greater,  of  course,  must  be  i 
ability  to  modify  rude  products,  and  to  make 
minister  to  our  wants  and  the  gratification  of  our  desires. 
In  tracing  the  causes  of  our  success  In  manufactures 
and  industry,  it  is  not  possible  to  appropriate  to  each 
circumstance  the  portion  belonging  to  it  of  a  result 
which  b  the  joint  effect  of  the  whole ;  but  if  this  could 
be  done,  it  would  he  found  that  no  inconsiderable  share 
is  fairly  oscribable  to  the  extraordinary  diffusion  amongst 
us  of  scientific  information. 

4.  For  a  lengthened  period  the  reception  given  to  fo- 
reigners in  England  was  any  thing  but  cordial.  In  most 
countries,  indeed,  not  in  an  advanced  state  of  civilisation, 
ktranger*  are  uniformly  the  object*  of  popular  dislike  ; 
and  this  feeling  seems  at  one  time  to  have  prevailed  quite 
as  much  in  England  as  any  where  else.  But  notwith- 
standing the  various  legal  disabilities  bid  on  foreigners, 
and  the  ill-treatment  they  often  experienced,  their  settle- 
ment here  has  been  product! » e  of  the  most  advantageous 
results.  The  Flemings,  invited  over  and  protected  by 
Edward  III.,  gave  the  first  great  impulse  to  the  woollen 
manufacture ;  and  the  immigrations  from  the  Low  Coun- 
tries during  the  persecutions  of  the  Duke  of  Alva,  and 
from  France  subsequently  to  the  revocation  of  the  Edict 
of  Nantes,  materially  forwarded  our  commerce  and  many 
of  manufactures.   During  the  last  century  the 

of  its  force ;  and 
of  the  disabilities  under  which  they  formerly 
laboured  have  been  removed.  But  in  all  that  respects 
the  treatment  of  foreigners,  our  poller  has  been  le»s 
liberal  and  enligntened  than  that  of  the  Dutch.  In  Hol- 
land they  havo  always  been  received  with  open  arms ; 
and  a  short  residence  in  the  country,  and  a  small  pay- 
ment to  the  state,  have  entitled  them  to  all  the  privileges 
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enjoyed  by  native*.  The  highest  authorities  agree  that 
thia  «u  one  of  the  main  causes  or  the  extraordinary 
progress  made  by  the  republic  In  commerce  and  wealth. 
**  It  ha»  always  been  our  constant  policy  to  make  Holland 
a  perpetual,  safe,  and  *ccure  asylum  for  all  persecuted 
and  oppressed  strangera ;  no  alliance,  no  treaty,  no  re| 
for  nor  any  solicitation  of  any  potentate  whatever, 
at  any  time  been  able  to  weaken  or  destroy,  or 


In  the 


state  recede  from  protecting,  those  who  hare  fled  to  It  for 
their  own  security  and  self-preservation.  Throughout 
the  whole  course  of  all  the  persecutions  and  oppressions 


that  hare  occurred  in  other  countries,  the  steady  ad 
herence  of  the  republic  to  this  fundamental  law  has  been 
the  cause  that  many  people  have  not  only  fled  thither  for 
rcfuxe,  with  their  whole  stock  in  ready  cash,  and  their 
most  valuable  effects,  but  have  also  settled  and  established 
many  trades,  fabrics,  manufactures,  arts,  and  sciences, 
in  this  country,  notwithstanding  the  first  materials  for 
the  said  fabrics  and  manufactures  were  almost  wholly 
wanting  in  it,  and  not  to  be  procured  but  at  a  great  ex- 
pense from  foreign  parts."  (Memorial  by  Dutch  Mer- 
chants, presented  to  the  Prince  of  Orange  in  17M.) 

ft.  We  Incline  to  think  that  the  great  Inequality  of  for- 
tune that  has  always  prevailed  in  this  country  has  power- 
fully contributed  to  excite  a  spirit  of  invention  and  in- 
dustry among  the  less  opulent  classes.  It  is  not  always 
because  a  man  is  absolutely  poor  that  he  Is  perseveringly 
industrious  and  economical ;  he  mav  have  already  amassed 
considerable  wealth,  but  he  continues  with  unabated  en- 
ergy to  avail  himself  of  every  means  by  which  he  may 
hope  to  add  to  his  fortune,  that  he  may  place  hlmscir 
on  a  level  with  the  great  landed  proprietors,  and  those 
who  give  the  tone  to  society  in  all  that  regards  expense. 
No  successful  manufacturer  or  merchant  ever  considers 
that  he  has  enough  till  he  be  able  to  live  In  something 
like  the  same  style  as  the  most  opulent  landlords.  Those 
Immediately  below  the  highest  become,  as  it  were,  a 
standard,  to  which  the  class  next  to  them  endeavour  to 
elevate  themselves  ;  the  impulse  extending.  In  this  way, 
to  the  very  lowest  classes.  Individuals  belonging  to  which 
are  always  raising  themselves  by  industry,  address,  and 
good  fortune  to  the  highest  places  in  society.  Had  there 
been  less  inequality  of  fortune  amongst  us,  there  would 
have  been  less  emulation,  and  Industry  would  not  have 
been  so  successfully  prosecuted.  It  Is  true  that  the  desire 
to  emulate  the  great  and  the  affluent,  by  embarking  in  a 
lavish  course  of  expenditure,  is  often  prematurely  in- 
dulged in,  and  carried  to  a  culpable  excess  ;  but  the  evils 
thence  arising  make  but  a  trifling  deduction  from  the 
i'  tidal  influence  of  that  powerful  stimulus  which  It 
gives  to  the  inventive  faculties,  and  to  that  desire  to  im- 
prove our  condition  and  to  mount  in  the  scale  of  society 
which  is  the  source  of  all  that  Is  great  and  elevated. 
Hence  we  should  disapprove  of  any  system,  which,  like 
that  of  the  law  of  equal  inheritance  established  in  France, 
had  any  tendency  artificially  to  equalise  fortunes.  To 
the  absence  of  any  such  law.  and  the  prevalence  of  cus- 
toms of  a  totally  different  character,  we  are  Inclined  to 
attribute  a  considerable  portion  of  our  superior  manu- 
factures, wealth,  and  industry. 
6.  We  are  also  disposed  -to  believe,  how  paradoxical 
a  notion  may  appear,  that  the  taxation  to 
we  are  subject  has  hitherto  at  least  been  favour- 
to  the  progress  of  Industry.  It  is  not  enough  that 
in  has  the  means  of  rising  in  the  world  within  his 
must  lie  placed  in  such  a  situation  that 
himself  of  them,  and  put  forth  all  his 
energies,  he  will  be  cast  down  to  a  lower  station.  Now 
this  is  what  our  taxation  has  effected :  to  the  desire  of 
rising  in  the  world,  implanted  in  the  breast  of  every  man, 
it  superadded  the  fear  of  being  thrown  down  to  a  lower 
place  in  society  ;  and  the  two  principles  combined  pro- 
duced results  that  could  not  have  been  produced  by  either 
separately.  Had  taxation  been  carried  beyond  due  bounds. 
It  would  not  have  had  this  effect.  But  though  consider- 
able, its  inrrease  was  not  such  at  to  make  the  contributors 
despair  of  being  able  to  meet  the  sacrifices  it  imposed  by 
increased  skill  and  economy  ;  and  the  efforts  they  made 
in  this  view  were  fnr  more  than  sufficient  for  their  object -, 
and  consequently  occasione  1  a  large  addition  to  the  pub- 
lic industry  and  wealth,  that  would  not  otherwise  have 
existed. 

II.  Physical  Circumstances  contributing  to  the  Progress 
of  Manufactures.  —  1 .  Supplies  of  the  raw  material  may 
be  classed  among  the  more  prominent  of  this  description 
of  circumstance*.  Those  who  reflect  on  the  value  and 
importance  of  our  manufactures  of  wool  ;  of  the  useful 
metals,  such  as  Iron,  tin,  lead,  copper,  ttc. ;  of  leather, 
flax,  and  to  on.— will  readily  admit  that  our  success  in 
been  materially  facilitated  by  our  possessing 
supplies  of  the  raw  material.    It  is  of  loss  con- 
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wnen  ine  material  oi  a  manufacture  possesses 
'  value  in  small  bulk,  whether  it  be  furnished 
lources  or  be  Imported  from  abroad  ;  though 
case,  the  advantage  of  having  an  internal 
supply,  which  cannot  be  withdrawn  through  the  jealousy 
or  hostility  of  others,  is  far  from  immaterial.   But  no 
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nation  can  make  any  considerable  progress 
fact u re  of  bulky  and  heavy  articles,  the  c 
which  to  a  distance  necessarily  occasions  a  large  < 
unless  she  have  supplies  of  the  raw  material  within  her- 
self. Had  we  been  destitute  of  iron  ore,  lead,  and  tin. 
never  have  distinguished  ourselves  by  the 


be  regarded^ 


suiting  to  every  branch  of  I 
being  able  to  procure 
cheapest  rate,  will  be  convinced 
thing  but  slight  obligations  to  our  exhaustles* 
this  mineral. 

2.  But  of  all  the  physical  circumstances  that  have  con- 
tributed to  our  extraordinary  progress  in  manufactures 
and  industry,  none  hove  hod  so  much  influence  as  our 
possession  of  the  most  valuable  coal  mines.  These  have 
conferred  advantages  on  us,  not  enjoyed  in  an  equal 
degree  by  any  other  country.  Our  extraordinary  success 
in  the  manufacture  of  iron,  copper,  &c.  is  not  owing  *o 
much  to  our  possessing  the  ores,  as  to  our  possessing  the 
coal  by  the  aid  of  which  they  have  been  smelted  and 
refined.  The  paramount  lm|>ortance  of  coal  as  a  manu- 
facturing agent  has,  however,  been  principally  manifested 
since  the  invention  of  the  steam-engine.  Without  a 
cheap  and  abundant  supply  of  fuel,  the  engine,  as  now 
constructed,  would  be  of  comparatively  little  use.  1.  is. 
as  It  were,  the  hands  by  which  the  most  gigantic  results 
are  effected  :  but  coal  Is  the  muscle  by  which  the  hsn<U 
are  set  In  motion,  and  without  which  their  ail  but  illimit- 
able power  and  dexterity  could  not  be  called  i 
or  made  subservient  to  any  useful  purpose, 
mines  may  thus,  in  truth,  be  regarded  as  vast  | 
of  hoarded  or  wareh 
radical  change  should  be 
should  very  decidedly  lessen  the  quantity  < 
to  keep  it  In  motion,  or  some  eq  ually  i 
but  moved  by  different  means,  be  introduced,  it  Is  not 
all  likely  that  any  nation  should  come  into  successful 
competition  with  us  in  those  departments  of  manufac- 
turing industry  in  which  steam-engines,  or  machinery 
moved  by  steam,  may  lie  advantageously  employed. 

S.  The  advantageous  situation  of  a  country  for  com- 
merce, and  the  nature  of  Its  climate,  have  also  a  powerful 
influence  over  manufacturing  industry.  Owing  to  the 
facilities  afforded  by  the  insular  situation  of  Cireat 
Britain  for  maintaining  an  intercourse  with  all  porta  of 
the  world,  our  manufacturers  have  been  able  to  obtain 
supplies  of  foreign  raw  materials  on  the  easiest  terms, 
and  to  forward  their  own  products  wherever  there  was  a 
demand  for  them.  Had  we  occupied  a  central  or  internal 
situation  In  any  quarter  of  the  world,  our  facilities  for 
dealing  with  foreigners  being  so  much  the  less,  our  pro- 
gress  would  have  been  comparatively  slow  ;  but  being 
surrounded  on  all  sides  by  the  sea,  that  is,  by  the  i 
highway  of  nations,  we  have  been  able  to  deal  witl 
most  distant  as  well  as  with  the 
profit  by  the  peculiar  rapacities  of 
by  each.  Under  such  < 
singular  hod  we  not  shot  I 
in  the  race  of  improvement ;  and  it 
powerful  counteracting  agency  to  i 
these  advantages. 

4.  Our  climate  is  peculiarly  favourable  for  all  sorts  of 
exertion  and  enterprise :  without  being  too  severe,  it  is 
sufficiently  so  to  render  comfortable  clothing  and  lodging 
Indispensable  ;  and  consequently  gives  rise  to  wants  that 
are  either  unknown,  or  less  sensibly  felt,  in  more  genial 
regions.  Its  inequality  too,  by  requiring  incessant  care 
and  attention  on  the  part  of  the  husbandmen,  or  manu- 
facturers of  corn,  mokes  them  vigilant  and  active,  as  well 
as  industrious  ;  and  the  qualities  that  are  thus  naturally 
Impressed  on  this  great  class  are,  through  their  example, 
universally  diffused. 

The  author  of  a  valuable  article  on  English  statistics 
in  the  Edinburgh  Encyclopaedia,  when  enumerating  the 
causes  of  our  extraordinary  success  in  manufactures,  lays 
the  greatest  stress  on  the  superiority  of  our  machinery, 
the  magnitude  of  our  capital,  and  the  extent  to  which 
the  division  of  labour  is  carried  amongst  us.  Bat  this  is 
to  mistake  effects  for  causes.  These,  in  fact,  are  the  mean* 
and  instruments  by  which  manufacturing  industry  is 
mediately  carried  on  ;  and  the  real  inquiry  is.  what 
the  circumstances  that  have  rendered 
supplied  with  these  means  ?  We  hove 
to  answer  this  Inquiry,  by  stating  what 


to  be  the 


of  capital,  I 
and 

mark  our  eminence  as  a 
however,  we  are  Inclined  to  think  that  a  l 
in  these  matters  he  ascribed  to  chance,  or  to  some  lucky 
contingency,  that  could  not  a  priori  be  looked  for.  Had 
Hargreaves,  Arkwright,  Watt,  or  Wedgwood  not  existed, 
or  been  born  abroad,  It  is  Impossible  to  say  how  much 
it  might  have  affected  the  state  of  industry  here  ,  but 
there  seem  to  be  sufficient  grounds  for  thinking  that  it 
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al,  loo,  depend*  on  priority 
A  country,  town,  or  district,  that  hat  already  established 
and  made  a  considerable  progress  In  any  manufacture, 
acquires,  in  consequence,  an  advantage  that  may  enable 
it  successfully  to  contend  with  competitors  placed  under 
*hat  are  naturally  more  favourable  circumstances  ;  its 
merchants  are  already  In  possession  of  the  markets  ,  Its 
inhabitant*,  being  trained  to  the  business,  have  acquired 
that  peculiar  sleight  of  hand  that  is  necessary  to  form 
ripen  workmen ;  and  they  are  In  this  way  frequently 
Wets  preserve  their  ascendency  for  a  lengthened  period, 
and  sometimes  even  to  drive  those  from  the  field  who 
saves  preponderance  of  natural  advantage*  on  their  side. 

It  seems  to  be  the  peculiar  good  fortune  of  England 
that,  as  respects  all  the  great  branches  of  manufacture, 
the  hat  at  once  the  advantages  of  priority  and  of  acquired 
skill  and  dexterity  on  her  side,  as  well  as  the  natural  ad- 
already  noticed  of  abundant  supplies  of  the  raw 
,  of  inexhaustible  beds  of  coal,  and  of  situation, 
i  is  not  an  exception  ;  for  though  the  raw  material 
thf-  product  <>(  other  countries  the  frri-ht  upon  it  is 
not  very  considerable,  and  is  but  a  trifling  deduction  from 
tbt  other  circumstances  that  seem  to  insure  our  supe- 

To  excel  in  machine-making 
:  is  certainly  the  most  important  branch 
industry.  Superiority  lit  any  single 
branch,  except  this,  may  exist  simultaneously  with 
inferiority  in  many  others  ;  but  eminence  in  the 
factor*  of  machinery  is  almost  sure  to  lead  to 
in  every  other  department. 

Considerable,  though  not,  as  it  appears  to  us,  too 
cinch  stress,  has  been  laid  on  the  practice  generally 
adopted  in  Great  Britain,  of  paying  workmen,  wherever 
H  a  practicable,  by  the  piece,  or  by  the  work  done,  and 
sot  by  the  day.  This  system  gives  the  workmen  an 
interest  In  being  industrious,  and  makes  them  exert 
themselves  to  execute  the  greatest  quantity  of  work  in 
the  least  space  of  time  ;  ana  in  consequence  of  its  pre- 
valence, this  practice  materially  Influences  even  the  day 
Ubourers,  who,  to  avoid  Invidious  comparisons,  make 
ftertions  unknown  in  other  countries,  llence  a  given 
number  of  hands  in  Great  Britain  perform  much  more 
*ork  than  Is  executed  by  the  same  number  of  hands 
almost  any  where  else ;  In  fact.  If  we  regard  wages  in 
their  proper  light,  that  is,  If  we  look  upon  them  as  a  com- 
pensation for  work  done,  and  not  for  the  time  spent  in 
doing  It.  they  will,  we  believe,  be  found  to  be  cheaper  in 
'Ireat  Britain  than  in  most  other  countries.  (For  farther 
particulars,  see  the  section  on  Manufactures  In  the  S/«- 
t'Uieai  Account  of  the  British  Empire,  whence  this  article 
has  been  partly  abstracted.) 

MANI/MI'SSION.  or  ENFRANCHISEMENT, 
f  Lat.  man  us,  and  mitto.  I  tend  away.)  The  grant  of  li- 
berty to  a  stare.  Ancient  charters  containing  such  grants 
were  frequently  termed  charts?  ingenuitatis.  ( See  a  law 
of  William  the  Conqueror,  Lamb.  Archai.  136.)  The 
manumission  is  derived  from  a  practice  adopted  by 
'  ancient  Romans  In  enfranchising  their  slaves.  The 
seised  the  hand  of  the  slave,  and  dismissed  him 
the  words  *'  hunc  hominem  liberum  esse  volo." 
Among  the  Romans  there  were  two  classes  of  manumis- 
U'm,  called  perfect  and  imperfect ;  the  former  of  which 
*ere  effected  in  three  different  ways.  The  enfranchise- 
ment was  perfect  —  I .  Per  censum  ;  by  which  the  name 
of  the  slave  was,  at  the  master's  request,  placed  in  the 
'••fritter  of  free  citizens.  S.  Per  viudktam  ;  when  the 
•lave  was  led  before  the  prartor,  and,  the  master  having 
dnnanded  his  liberty,  that  magistrate  laid  the  vlndicta 
(or  rod  of  office)  on  his  head,  with  the  words  "  alo  te  11- 
berum  esse  more  qulritium."  3.  Per  testamentum  ;  by 
*  ill.  It  was  imperfect  when  the  slave  was  enfranchised 
*»  private  entertainments,  or  by  letter.   See  Client. 

M  AN  U'RES.  Substances  added  to  the  soil,  with  a  view 
of  accelerating  vegetation,  and  increasing  the  production 
of  the  crops.  Animal,  vegetable,  ami  mineral 
are  used  for  this  purpose, 
of  my  kind  forms  one  of 
»od  In  many  inst 

Potion  of  inert  vegetable  matters  mixed  with  It ;  as  in 
the  mixture  of  duriK  and  straw  which  forms  the  common 
oflal  ()f  .table*.  AH  animal  excrements  are  also  powerful 
ires.  and.  when  duly  applied  to  the  toil,  soon  exhibit 
Influence  by  the  luxuriance  of  the  crop.  It.  how- 
■ ,  often  happens  In  respect  to  esculent  vegetables  that 
quality  is  deteriorated,  and  that  they  .acquire  a 
e  and  rank  flavour.  If  over-manured  ;  as  is  the  case 
*tth  much  of  the  produce  of  the  market-gardens  near 
l«ondon,  where,  in  consequence  of  the  vicinity  of  the 
Metropolis,  manure  Is  abundant  and  luxuriant  and  fine- 
'°oking  vegetables  in  great  request  for  the  table. 

In  all  cases  where  animal  manures  are  used  care 
taould  be  taken  that  they  are  brought  Into  aetion  upon 
the  toil  as  soon  as  they  begin  to  decompose,  or  as  soon 
«  P'»s*rMe  afterwards,  and  not  suffered  to  rot,  and  ex- 
hale their  best  constituent  parts  whilst  lying  In  the  farm- 
The  drainings  and  the  exhalations  of  a 
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the  air  and  collect  in  pools  of  filth.  The  fresh  and  the  old 
manure  of  this  decomposition  are  known  to  farmers  un- 
der the  terms  long  and  tkort  dung  :  the  advantages  and 
economy  of  the  former,  when  properly  applied,  cannot  be 
doubted.  Those  animal  manures  which  are  slow  of  de- 
composition are  most  durable,  and  generally  most  ef- 
fective in  their  operation.  Of  these  the  best  is  ground 
bones,  the  animal  part  of  which  is  very  gradually  dis- 
solved out  by  moisture  ;  so  that  their  effect  Is  long-con- 
tinued, and  their  earthy  matter  is  also  probably  bene- 
ficial, at  least  to  many  crops.  Vegetable  manures  are 
often  very  effective,  especially  as  hi  the  case  of  ploughing 
in  a  green  crop,  where  all  the  soluble  matters  are  brought 
into  action  ;  and  inert  vegetable  substances  may  be  ren- 
dered active  by  mixture  with  those  which  easily  putrefy, 
or  with  animal  matter.  '  Some  vegetables,  such  as  cab- 
bages and  many  other  cruciform  plant*,  approximate  to 
animal  matter  in  their  composition,  and  are  proportion- 
ately good  manures.  Mineral  manures  act  in  two  ways  : 
either  by  their  causticity,  as  is  the  case  with  quicklime, 
by  whirn  they  decompose  most  organic  bodies,  such  as 
roots,  fibres,  Ac.,  and  render  them  soluble  and  nutritious 
to  the  growing  cr0p  •  or  they  alter  the  texture  of  tbo 
toll.  Thus,  sand  may  be  called  a  manure  for  clayey  land*, 
and  clay  and  loam  for  those  that  arc  sandy.  Upon  the 
tame  principle,  stiff  soils  are  improved  by  paring  and 
burning,  by  which  a  superficial  sandiness  is  pr 
and  the  texture  of  the  toil  r< 
for  vegetation. 

MA'NUSCRIPTS.  (Lat.  manu  scriptum,  written  by 
the  hand.)  Literally  writings  of  any  kind,  whether  on 
paper  or  any  other  material,  in  contradistinction  to  such 
as  are  printed.  Books  were  generally  written  upon  vel- 
lum, after  the  papyrus  used  in  classical  times  had  become 
obsolete,  until  the  general  introduction  of  paper  made 
from  rags,  about  the  1Mb  century  after  Christ ;  and  the 
finest  and  whitest  vellum  is  generally  indicative  of  great 
age  in  a  manuscript.  The  dearness  of  this  material  gave 
rise  to  the  practice  of  using  old  manuscript  books  on 
which  the  writing  had  been  erased  (tec  Palimpsest),  ami 
alto  to  that  of  abbreviations.  These  were  carried  to 
excess  in  the  12th  century,  and  from  that  time  until  tbo 
Invention  of  printing  ;  and  for  a  long  period  subsequent 
to  that  invention  abbreviations  were  still  in  common 
use :  In  Greek  printing  they  were  usual  until  within  the 
last  fifty  years.  Of  Latin  MSS.  those  prior  to  the  reign  of 
Charlemagne  <a.  o.  KOO)  are  considered  ancient.  I 
scripts  of  the  early  classical  age  were  written  on 
rolled  together.  Illuminated  manuscript! 
are  embellished  with  ornaments,  drawing*.  < 
figures,  *c.  Illustrative  of  the  text.  This  . 
introduced  at  a  very  early  period  ;  for  we  find  the  worka 
of  Varro.  Pomporiius  Atticus,  and  others  adorned  by  il- 
luminations. But  it  was  chiefly  employed  in  the  breviaries 
tmd  prayer  book  of  the  early  Chrittian  church.  The 
colours  most  employed  for  this  purpose  were  gold  and 
axure.  Illuminations  were  in  a  nigh  state  of  perfection 
between  the  5th  and  10th  centuries  ;  after  which  they 
teem  to  have  partaken  of  the  barbarism  of  the  middle 
ages,  which  threw  their  chilling  influence  ovct  every  de- 
scription of  art.  On  the  revival  of  the  arts  in  the  15th 
and  16th  centuries  many  excellent  performances  were  pro- 
duced ;  but  the  art  did  not  take  deep  root,  and  we  believe 
the  last  specimen  of  illumination  execute*!  in  this  country 
was  Cardinal  Wolsey's  Lcctionary,  at  Christ  Church, Ox- 
ford.  See  Codex,  Diplomatic*.  Paleography. 

MAP.  (Lat.  map  pa. )  A  delineation  of  some  portion 
of  the  surface  of  the  sphere  ( terrestrial  or  celestial )  on  a 
plane.  Terrestrial  maps  are  geographic  or  hyeti  ographic, 
according  as  they  denote  a  portion  of  the  land  or  of  the 
tea;  the  latter,  however,  are  usually  called  charts.  (See 
Chart.)  A  map  representing  a  small  extent  of  country 
Is  called  a  topographical  map. 

Terrestrial  Map*.  —  The  object  of  a  terrestrial  map  is 
exhibit  the  boundaries  of  countries  and  the  relative 

A  perfect  representation 
all  its  part*,  not  only  in  their 
true  relative  positions,  but  also  in  their  just  proportions. 
This  may  be  accurately  done  on  a  globe ;  but  a*  the 
earth's  surface  is  spherical,  it  is  impossible  to  represent 
any  considerable  portion  of  it  on  a  plane  so  that  the  dis- 
tances of  places  shall  retain  the  same  proportions  which 
they  have  on  the  sphere,  and  geographers  have  accord- 
ingly had  recourse  to  various  methods  of  delineation,  all  of 
which  have  their  peculiar  advantages  in  particular  cases. 

One  method  Is  to  represent  the  points  and  lines  of  the 
sphere  according  to  the  rules  of  perspective,  or  as  they 
would  appear  to  the  eye,  having  some  assigned  position 
relatively  to  the  sphere  and  the  plane  of  representation. 
This  method  gives  rise  to  the  different  modes  of  project- 
ing the  sphere,  of  which  the  three  principal  are  the 
orthographic,  the  stereograph ic,  and  the  central.  The 
method  of  projection  answers  very  well  when  the  surface 
to  be  represented  it  small,  and  the  eye  is  placed 


to 


dicularly  over  it ;  but  when  It 
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portion  of  the  sphere,  the  part*  near  the  extremities  of  the 
map  are  much  distorted.   See  Projection. 

A  second  method  U  to  suppose  the  surface  to  he  re- 
presented to  be  a  portion  of  the  surface  of  a  cone,  whose 
vertex  is  somewhere  In  the  polar  axis  produced,  and 
which  either  touches  the  sphere  at  the  middle  latitude 
of  the  surface  to  be  represented,  or  falls  within  the  sphere 
at  the  middle  latitude,  and  without  it  at  the  extreme 
parallels.  The  conical  surface  is  then  supposed  to  be 
developed  on  a  plane  (which  it  admits  of  being) ;  whence 
this  method  is  called  the  method  of  development.  Of 
this  method  there  are  various  modifications :  as  that  of 
Murdoch,  who  supposes  the  side  of  the  cone  to  be  parallel 
to  the  tangent  of  the  meridian  at  the  middle  latitude,  but 
to  penetrate  the  surface  of  the  sphere  between  the  middle 
latitude  and  the  extremities  of  the  projected  arc ;  that  of 
De  Lisle,  who  assumed  the  cone  such  as  to  intersect  the 
sphere  in  the  two  parallels  equally  distant  from  the  ex- 
treme and  middle  latitudes ;  that  of  Eater,  who  placed 
the  apex  of  the  cone  at  a  determinate  distance  beyond 
the  pole. 

A  third  method  is  to  lay  down  the  points  on  the  map 
according  to  some  assumed  mathematical  law,  the  con- 
dition to  be  fulfilled  being  that  the  parts  of  the  spherical 
Mirface  to  be  represented,  and  their  representations  on 
the  map,  shall  be  similar  in  their  small  elements.  Of 
such  methods  the  best  known  Is  Mereator's  Chart  (which, 
however,  may  be  produced  also  by  development).  In  which 
the  meridians  are  equidistant  parallel  straight  lines,  and 
the  parallels  of  latitude  are  also  straight  line,  perpe 
cular  to  the  meridians  ;  but  of  which 

In 
.  of 

_  Chart. 

Maps.  —  For  the  construction  of  his  maps  of 
the  stars,  the  astronomer  Ham  steed  adopted  the  follow- 
ing method :  —  All  the  parallels  on  the  sphere  are  repre- 
sented by  straight  lines,  and  likewise  one  of  the  meridians; 


each  other  increase  in  going  from  the 
proportion  as  always  to  show  the  true  1 
from  one  another.    See  Mrrcator's  C 


namely,  that  which 
"  i  the 


through  the  middle  of  the 
The  parallel*  which  arc 
all  perpendicular  to 
this  meridian  have  the 
same  relative  lengths 
as  on  the  sphere,  and 
consequently  the.  de- 
grees of  longitude  are 
represented  in  their 

iust  proportions ;  that 
s,  are  proportional  to 
the  cosine  of  the  lati- 
tude. If,  therefore,  the 
rh  divided  into  the  same  number  of  equal 
line  drawn  through  the  point*  of  division 
will  represent  the  meridians.  By  this  method  any  dis- 
tance hi  the  direction  of  the  parallels  is  equal  to  the  cor- 
responding distance  on  the  sphere  ;  but  It  is  evident  that 
the  map  is  much  distorted  towards  the  extremities,  in 
consequence  of  the  oblique  directions  of  the  meridians. 
Flamsteed's  method  is  sometimes  used  in  geography  for 
representing  countries  which  lie  on  both  sides  of  the 
equator,  in  which  case  the  distortion  is  less.  A  modi- 
fication of  it.  which  consists  in  substituting  arcs  of  circles 
for  the  straight  lines  representing  the  meridians,  whereby 
their  obliquity  is  diminished,  is  extensively  employed  In 
the  construction  of  maps.  The  Society  for  the  Diffusion 
of  Useful  Knowledge  has  adopted  the  gnomonic  projec- 
tion for  laying  down  their  maps  of  the  start. 

For  details  re»pectlng  the  general  construction  of  maps, 
we  refer  the  reader  to  the  work  of  Mr.  Jamieson  on  the 
subject ;  Matte  lirtm's  Geography ;  Maite  Brun's  and 
Jlatbft  Systems  of  Geography  Abridged  ;  Murray's  En- 
cyclopedia of  Geography  ;  De  Morgan's  Explanation  of 
the  Gnomonic  Projection  of  the  Sphere  ;  and  particularly 
the  Trait  f  de  Topographic  d'  A  r pent  age  ct  de  Nivellement 
of  Puissant. 

MARANA'THA.  (Syr.)  A  form  of  anathematizing 
among  the  Jews,  which  was  viewed  as  a  tremendous  de- 
nunciation. (See  1  Cor.  xvi.  W.)  It  signifies  "  the  Lord 
will  come ; "  i.  e.  to  take  vengeance. 

MARANTA'CE.E  (Maranta,  one  of  the  genera), 
form  the  natural  order  of  Endogenous  plants,  from  which 
the  most  genuine  kind  of  arrow-root  is  prepared.  This 
substance  is  the  starch  contained  in  the  tubers  of  Ma. 
ranta,  Arvndinacea,  and  some  other  species,  and  of  eer- 
tain  kinds  of  canna.  Mar  ant  ace <c  are  very  nearly  the 
same  as  Zingibcracea? ;  from  whieh  they  differ  in  the 
flowers  being  more  Irregular,  and  the  anther  having  but 
one  lobe  instead  of  two. 

MARA'SMUS.    (Gr.*t*(<ur»,  /  waste  away. )  Ema- 
ciation ;  atrophy. 

MA'RBLE.  (Fr.  marbre.)  A  term  limited  by  mine- 
ralogists and  geologists  to  the  several  varieties  of  carbo- 
nate  of  lime  which  havo  more  or  less  of  a  granular  and  1 
crystalline  texture.  In  sculpture,  the  term  Is  applied  to 
several  compact  or  granular  kinds  of  stone  suscep-  1 
tilde  of  a  very  fine  polish.  The  varieties  of  it  are  ex- 
tremely numerous.    The  most  valuable  sorts  used  by  j 


MARCIONITES. 

the  ancients  were  the  Pentelican,  which  was  white, 
obtained  from  Mount  Pentiles  In  Attica:  the  Parian, 
also  called  Marpessian,  obtained  from  the  island  of  Pa 
was  of  a  white  colour,  as  was  that  from  Mount  Hrmi 
in  Attica.  Tbasus  and  Lesbos  also  produced  white 
bles,  which  were  in  much  repute.  A  place  i 
in  Etruria.  produced  a  marble  whote  whiteness  exceeded 
that  from  Paros.  Of  the  white  marbles  were  those  from 
Mount  Phelleus;  from  the  neighbourhood  of  Coralio*.  In 
Phrygla;  from  Cyxieus,  in  Asia  Minor  ;  and  the  Mar- 
mor  Phrygitira,  found  near  Synnada  in  Phrygla.  The 
black  marbles  most  used  were  from  Tsenarm,  and 
the  Numldian.  The  Chium  Marmor,  from  the  Island 
of  Chios,  was  of  a  black  transparent  chequered  colour. 
The  Obsidianum,  procured  from  Ethiopia,  was  black. 
The  Proconesian  marble  was  with  black  veins.  Mount 
Taygetcs  afforded  the  Marmor  Laconlcum,  which  was 
green,  and  Is  better  known  by  the  name  of  Verde  An- 
tique. A  marble  of  mingled  green  was  obtained  from 
Carystus.  The  Atrician  marble,  from  Mount  Atrax  in 
Thcswily,  was  a  mixture  of  black,  white,  blue,  and  green. 
The  Tiberian  and  Augustan  marbles  were  green,  and 
brought  from  Egypt.  The  Marmor  Meraphites  was  green, 
and  is  what  we  calf  serpentine.  Corinth  produced  a  yellow 
marble.  The  Marmor  Fhengites  was  white,  with  yellow 
spots  ;  the  Ithodian  was  marked  with  spots  of  a  golden 
colour,  and  that  of  Milos  yellow.  In  modern  times  the 
quarries  of  Carrara  almost  supply  the  world  with  white 
marble.  Of  variegated  marbles  there  are  many_*ort» 
in  this  country  of  slngu 
sec  also  Geo  loo  y. 
MARCH.  The  first  month  of  the 
the  third  of  the  English.  In  tfa 
used  in  England  till  the  change  of  style  In  17*2  this  was 
also  the  first  month,  as  it  was  In  the  Roman.  It  is  named 
Martin  v  in  honour  of  Mars, t  he  reputed  father  of  Romulus . 
There  is  an  old  proverb  still  prevalent  in  Scotland,  which 
represents  March  as  borrowing  three  days  from  April, 
which  have  thence  come  to  be  designated  the  borrowed 
days.  They  will  be  found  noticed  in  the  Complainse  of 
Scotland.  Upon  this  subject  Dr.  Jamieson  observes. 
"  Those  who  are  much  addicted  to  superstition  will 
neither  borrow  nor  lend  on  any  of  these  days.  If  any  one 
would  propose  to  borrow  of  them,  they  would  consider  It 
as  an  evidence  that  the  person  wished  to  employ  the  ar- 
ticle for  the  purpose  of  witchcraft  against  the  lenders." 

March.  In  Music,  a  military  air,  played  by  Inflarilc 
and  pulsatile  instruments,  to  regulate  the  steps  and  to 
animate  the  minds  of  soldiers.  The  march,  However, 
has  long  been  adapted  to  every  species  of  musical  instru- 
ment, and  some  of  the  most  celebrated  compositions  of 
the  greatest  masters  are  in  this  style;  as  the  March  of  the 
Priests  in  Moiart's  Zaubcr-ftbte,  the  Peasant's  March  in 
Weber's  Freisehutx.  and  above  all  Beethoven's  Funeral 
Marches.  In  the  Supplement  to  the  First  Edition 
Encyclopedia,  it  is  truly  said  that  a 
always  composed  in  common  time,  with  an  odd  < 
or  quaver  at  the  beginning.  It  Is  i 
nary  marching,  and  slow  for  grand  occasions ; 
general  rules  can  be  laid  down  for  Its  composition. 

March,  in  Military  language,  signifies  the 
of  a  body  of  troops  from  one  place  to  another.  It  i 
sists  of  three  measures :  I .  ordinary  time,  in  which  about 
7*  paces  are  taken  In  a  minute ;  3.  quick  time,  in  which 
about  106  steps  are  taken  in  a  minute ;  3.  the  quickest, 
or  as  it  is  called  wheeling  time,  at  the  rate  of  job  feet  in 
the  same  space. 

MA'RCHES.  The  name  given  to  thehorders  or  fron- 
tiers of  any  district ;  but  more  especially  applied  to  the 
boundaries  between  Kngland  and  Wales,  and  England 
and  Scotland.  The  term  Is  derived  from  an  old  Anglo- 
Saxon  word  signifying  a  mark,  and  is  to  be  found  in 
every  language  of  Teutonic  descent.  Several  title*  of 
dignity  both  in  this  and  other  countries  derive  their  ori- 
gin from  their  possessors  having  been  appointed  go- 
vernors of  the  marches  or  frontiers  of  their  respective 
countries ;  of  these  marquis  in  England  and  mar  k  l.  -  a 
in  Germany  are  the  most  prominent.  The  title  Karl  of 
March,  now  enjoyed  by  the  Duke  of  Richmond,  was  ori- 
ginally bestowed  on  Mortimer,  a  member  of  the  family  so 
celebrated  in  English  history,  because  he  was  the  go- 
vernor or  superintendent  of  the  Welch  marches^ 

men  w  hef  lived  on  the  marches  of  Wales  and  Sec. 
According  to  Camden  they  had  once  their  < 
even  the  power  of  life  and  death  like  petty  kings  ;"  but 
these  privileges  were  abolUhcd  by  Henry  VIII.  There 
was  formerly  a  court  of  the  marches  of  Wales  in  exig- 
ence, where  pleas  of  debt,  or  damages  not  above  the 
▼able  of  W.,  were  tried  and  determined. 

MA'RCIONITES:  The  followers  of  Marckin,  a  he- 
retic of  the  3d  century,  who  adopted  the  Oriental  notion 
of  the  two  conflicting  principles,  and  imasrincd  that  be- 
tween them  there  existed  a  third  power,  neither  wholly 
good  nor  evil,  the  Creator  of  the  world  and  the  God  of 
the  Jewish  dispensation.  The  object  of  the  Good  Prin- 
ciple, or  Supreme  God,  Ms  to  restrain  the  ambition  of 
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these  two  powers,  which  wage  a  constant  war 
each  other  as  well  as  himself.  For  this  purpose 
(tut  he  sent  his  son  Jesus  Christ  to  destroy  the  Evil 
Principle  on  the  one  hand,  and  to  counteract  and  coerce 
the  power  of  the  Jewish  Deity  on  the  other.  The  Mar- 
rionitn  were  a  branch  of  the  great  Gnostic  heresy.  Their 
opinions  are  found  in  the  writings  of  Iretueus,  Epipha- 
til  us,  and  Tertullian  against  them. 

M  A  RCO'SI  A  N  S.  An  early  sect  of  Christians,  a  branch 
of  the  Gnostics,  who  derived  tbelr  name  from  an  Egyp- 
tian called  Marcus,  and  reputed  a  magician.  The  Mar- 
rosians  had  a  great  number  of  apocryphal  books  which 
they  held  to  be  canonical ;  and  many  of  their  fables  are 
■rill  in  use  and  credit  among  the  Greek  monks. 

MA'REKAKITE,  is  a  variety  of  obsidian,  found  at 
Marckan  in  Siberia  in  small  spherule*. 

MARGA'RIC  ACID.  (Gr.  prnfy^m,  a  pearl.)  The 
ijiuUuio-  into  which  the  margarine,  01  concrete  portion 
of  certain  oils,  is  converted  by  the  action  of  alkalies.  It 
has  a  pearly  lustre,  and  is  insoluble  in  water;  but  readily 
-  i  In  hot  alcohol,  which  deposits  it  as  the  solution 
It  fuses  at  140°,  and  reddens  betimes.  It  closely 
:  acid. 

MA'RGARINE.    The  solid  fatty  matter  of  certain 

raed  by  Lecanu,  from  its 


of  olive  oil. 

MARGARl'TIC  ACID.  A  distinctive  term  applied 
to  one  of  the  fatty  acid*  which  result  from  the  saponi- 
bcarion  of  castor  oil.  By  the  same  process  this  oil  also 
yirlds  the  ricinlc  and  the  elaiodic  acids.  _ 

MARGAKCNE.  When  margaric  *4*1  is  mixed  with 
quicklime  and  distilled,  a  peculiar  fatty  product,  which 
trytuilixea  in  pearly  scales,  is  obtained,  which  has  been 
distinguished  by  the  above  term  from  other  analogous 
tabstances. 

MA'RGIN  (Fr. marge),  In  Printing,  is  the  arrange, 
scrit  of  the  pages  in  a  sheet  at  proper  distances  from 
~*ch  other,  according  to  the  site  of  the  paper  .  so  that 
■  ben  the  sheet  is  printed  and  folded,  the  border  of  w  hite 
paper  round  them  shall  be  regular  and  uniform  in  every 
:raf  of  the  book. 

MA'HGIN  OF  A  COURSE.  In  Architecture,  that 
part  of  the  upper  side  of  a  course  of  slates  which  appears 
uorovered  by  the  next  superior  course. 
MARGI'TES.  The  title  of  a  satirical  poem  attributed, 
little  probability  of  truth,  to  Homer;  if  by  him  is 
the  author  of  the  Iliad  or  Odutwy.   The  subject 
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character  of  a  silly  empty-headed  man  (^rw; 
MA'KGRA  VE,  or  more  properly  MAEKGRA 


"t  the  poem,  which  has  not  come  down  to  us,  was  the 
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title  of  rank  formerly  used  in  Germany, 
to  the  English  marquis.   Both  words  spring  from 
aou  origin.    See  Mar«ji:isjs. 

MA  HI"  A  THERE'SA.  ORDER  OF.  A  military 
order  of  A  uftrla,  consisting  of  grand  crosses,  commanders, 
and  knights  :  founded  in  1757. 

MARl'NES.  A  corps  of  men  enlisted  to  serve  as  sol- 
diers on  board  of  ships  of  war  in  naval  engagements,  and 
on  shore  under  certain  circumstances.  They  sometimes 
■i'*;»t,  particularly  in  the  British  service,  in  performing 
some  naval  duties  on  board  of  ship.  The  period  at  which 
s  distinct  corps  was  embodied  for  this  department  of  the 
British  service  is  unknown.  In  1684  mention  is  made  of 
the-  Duke  of  York's  maritime  regiment  of  foot ;  and  in 
the  reign  of  Will.  III.  several  regiments  were  placed  on 
u>  establishment:  these,  however,  were  subsequently 
disbanded.  In  the  tieginning  of  Queen  Anne's  reign,  six 
regiment*  of  maritime  soldiers  were  raised  ;  and  though 
•  i  disbanded  In  1749,  six  years  afterwards. 


raised  on  the  recommendation  or 
iting  In  all  of  above  5000  men.  Since 
;  of  the  present  century  great  additions 
to  this  corps  ;  and  at  present  Its  strength 
9  men.  The  men  are  clothed  and  armed 
m  the  same  manner  as  the  infantry  of  the  line.  The 
corps  is  commanded  by  a  lieutenant-general  and  a  major- 
general,  who  are  naval  officers,  holding,  In  addition  to 
their  rank  as  such,  these  military  titles:  there  are,  also, 
four  colonels  commandants  of  divisions,  besides  four  co- 
lonels and  second  commandants.  No  commissions  in  the 
corps  are  obtained  by  purchase  ;  and  the  officers  of  ma- 
rine* rise  in  it  by  seniority,  without,  however,  being  able 
to  obtain  higher  rank  than  that  of  colonels  commandant. 
(Sf  fenny  Cffclupartia.) 

MARIOTTE'S  LAW.  In  Pneumatics,  a  general 
property  of  elastic  fluids,  first  established  by  Mariotte  , 
n  ttnrlv,  that  the  elasticity  or  pressure  is  directly  propor- 
tional to  the  density  ;  or,  which  is  the  same  thing,  in- 
versely proportional  to  the  space  which  the  fluid  occu- 
pies. 'See  Pneumatics. 

MA'RITIME  LAW,  signifies  the  laws  relating  to 
harbours,  ship*,  and  sailors.  It  forms  an  important 
branch  of  the  commercial  law  of  all  trading  nations,  and 
embraces  an  infinite  variety  of  subjects,  most  of  which 
been  defined  under  their  respective  heads.  The 
celebrated  codes  of 
7i* 


MARL, 

that  of  Rhodes;  In  modern  times,  Ihe 
CcntUato  del  Mare,  a  compilation  supposed  to  hare  been 
framed  at  Barcelona  as  early  as  the  9th  century ;  the 
laws  of  the  Isle  of  Oleron,  in  the  time  of  Kichard  I.  of 
England ;  the  laws  of  Wlsby  in  the  island  of  Gothland, 
to  which  some  northern  jurists  have  assigned  an  earlier 
origin  than  the  laws  of  Oleron,  but  which  there  can  be 
little  doubt  were  merely  a  compilation  from  those  above 
specified.  But  by  far  the  most  complete  and  well-digested 
system  of  maritime  jurisprudence  that  has  ever  appeared 
is  that  comprised  in  the  U rdonmtnce  de  la  Marine,  issued 
by  Louis  XIV.  in  I6M1,  by  which  maritime  law  was  ele- 
vated to  the  rank  of  a  regular  system,  and  has  formed 
the  basis  of  many  of  the  subsequent  decisions  of  English, 
American,  and  other  foreign  courts.  This  excellent  code 
was  compiled  under  the  direction  of  M.Colbert,  by  indi- 
dividual*  of  great  talent  and  learning,  after  a  careful  re- 
vision of  all  the  ancient  sea  laws  of  France  and  other 
countries,  and  upon  consultation  with  the  different  par- 
liaments, the  courts  of  admiralty,  and  the  chambers  of 
commerce  of  the  different  towns.  It  combines  whatever 
experience  and  the  wisdom  of  ages  had  shown  to  be  best 
in  the  Roman  laws,  and  in  the  institutions  of  the  modern 
maritime  states  of  Europe.  In  the  preface  to  his  treatise 
on  the  Law  qf  Shipping  Lord  Tenterden  says.  —  M  If  the 
should  be  oifeiHied  at  the  frequent  references  to 


this 


to  the  maritime  code  of  a  great 
mercial  nation,  which  has  attributed  much  of  its  national 
prosperity  to  that  code :  a  code  composed  in  the  reign  of 
a  politic  prince;  under  the  auspices  of  a  wise  and  en- 
lightened minister;  by  laborious  and  learned  persons, 
who  selected  the  most  valuable  principles  of  all  the  ma- 
ritime laws  then  existing  ;  and  which,  in  matter,  method, 
and  stylo.  Is  one  of  the  most  finished  acts  of  legislation 
that  ever  was  promulgated."  The  ordinance  of  1681  was 
published  in  1760,  with  a  detailed  and  most  elaborate 
commentary  by  M.Valin.  in  2  vols.  ito.  See  ADMIRALTY, 
Court  or.   (See  also  the  Commercial  Diet.) 

MARK.  An  old  coin  current  in  England  and  Scot- 
land, valued  13s.  id.  A  piece  of  money  so  called  is  at 
present  used  in  Hamburgh  ,  it  is  equal  to  Is.  Ad.  sterling. 

MA'RKET.  (Mod.  Lat.  mere  beta,  from  merx.)  In 
Law,  the  liberty  or  franchise  whereby  a  town  is  enabled 
to  set  up  and  open  shops,  ttc,  at  a  certain  place  within 
its  limits,  for  buying  and  selling,  and  better  provision  of 
such  victuals  as  the  subject  wanteth.  The  establishment 
of  a  market,  with  the  grant  of  the  tolls  thereunto  be- 
longing, is  one  of  the  king's  prerogatives  ;  and  can  only 
be  etlirted  l>y  virtue  of  the  king's  grant,  or  supported  on 
long  and  immemorial  usage  and  prescription  which  pre- 
suppose such  a  grant.  The  general  rule  of  law  is.  that 
all  sales  and  contracts  of  any  thing  vendible  In  fairs  or 


markets  overt  (i.e.  open)  shall  not  only  be  good  between 
the  parties,  but  valid  agaipst  all  claim  by  others  having 
any  right  or  property  in  the  subject. 

MA'RKING  INK.  An  indelible  Ink  used  for  marking 
linen  ;  it  effectively  resists  washing  and  almost  all  che- 
mical agents:  its  basis  is  oxide  of  silver,  which  has  a 
strong  affinity  for  the  fibre  of  linen  and  cotton,  and  ac- 
quires by  exposure  a  black  colour.  A  good  marking  Ink 
is  prepared  by  dissolving  a  drachm  of  fused  nitrate  of 
silver  in  half  an  ounce  of  distilled  water,  and  colouring  it 
with  a  little  sap-green ;  but  as  this  is  apt  to  run  if  written 
with  upon  the  unprepared  linen,  the  place  to  be  written 
upon  is  commonly  prepared  for  its  reception  by  the  pre- 
vious application  of  liquid  pounce,  which  is  made  by 
dissolving  two  drachms  of  carbonate  of  soda  and  two 
drachins  of  gum  arabic  In  four  ounces  of  water :  this  also 
effectively  precipitates  the  oxide  of  silver  upon  the  vege- 
table fibre,  and  prevents  any  injury  from  the  corrosive  ac- 
tion of  the  salt  of  silver.  A  solution  of  amraonio-ultrate 
of  silver,  thickened  by  a  little  gum,  forms  a  marking  iuk 
which  may  be  used  without  any  previous  preparation. 

MA'RKING  NUT,  in  Botany,  is  the  seed  or  nut  of 
the  Semicarpus  anacardium  a  tropical  tree,  rcli 
the  cushew  nut.    It  derives  its  name  from  the  jui 


Uined  in  its  fruits  staining  linen  of  a  deep 
black  colour. 

MARK.  ORDER  OF  SAINT.  A  Venetian  order  of 
knighthood;  St.  Mark  the  Evangelist  having  been  the 
patron  of  that  republic.  The  knights  were  elected  by 
the  doge  and  senate. 

MARL,  is  composed  of  carbonate  of  lime  and  clay  In 
various  proportions,  and  in  different  degrees  of  compact- 
ness ana  friability.  In  some  marls  the  proportion  of 
clay  is  small,  in  which  case  the  marl,  as  a  manure,  acts 
on  soils  much  in  the  same  manner  as  lime  .  but  where 
clay  is  the  predominant  ingredient  of  marl,  it  acts  on  the 
soil  partly  as  lime,  but  principally  by  altering  the  texture 
of  the  soil.  Hence  all  sandy  soils  are  improved  by  mail, 
in  consequence  of  its  Increasing  their  compactness  and 
capacity  for  retaining  moisture  ;  while  argillaceous  marls 
"  to  clays  are  of  little  or  no  use.  From  these  long- 
bed  facts  has  arisen  the  old  adage.-. 
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Marl  U  found  tn  almost  every  country  ;  not  like  lime- 
•tone,  in  protruding  rocks,  but,  from  its  friable  nature, 
which  moulders  down  Into  a  comparatively  earthy  mass, 
under  or  near  the  surface  of  the  soil,  whence  it  is 
dug  out  and  spread  on  the  surface.  Hence,  while  lime- 
stone is  quarried,  chalk  and  marl  are  dug  out  of  pits. 
Marl  has  been  in  use  in  Europe  since  the  time  of  the 
Komans :  It  is  very  generally  employed  as  a  manure  in 
France  and  Germany,  and  in  England  it  is  most  employed 
In  Norfolk. 

MA'RLINGSPIKE.  An  iron  bolt  tapering  to  a  point 
for  opening  the  strands  of  rope. 

MA'RLY,  MACHINE  Or.  A  celebrated  piece  of 
mechanism,  one  of  the  most  complex  perhaps  ever  con- 
structed, for  raising  water  from  the  Seine  to  supply  the 
town  of  Marly,  as  well  as  Versailles  and  Trianon.  Its 
I  was  from  30,000  to  40,000  gallons  per  hour  ; 
H  with  an  expense  of  about  a  farthing  for 
16  gallons.  It  was  erected  in  1682 
very  unscientific  principles,- 
skill  in  its  details.  It  was.  as  such 
always  are,  often  out  of  repair  ;  and  llachette  reports  of 
it  that,  after  128  years,  it  fell  into  total  ruin.  Details  of 
its  construction  may  be  seen  in  Belidor,  Arch.  Hydrau- 
liquc ;  Gregory's  Mechanics,  vol.il.,  and  other  places. 

MAHMOKA'TUM.    (Lat.)    In  Architecture,  a  ce- 
ment formed  • 
togi-ther. 

MA'RMOT.  The  Rodent  animal  so  called  is  the  type 
of  a  genus  (Aretotni/s)  nearly  allied  to  the  squirrels, 
being  characterised  by  having  five  molar  teeth  on  each 
side  of  the  upper  and  four  on  each  side  of  the  lower  jaw, 
all  bristled  with  points,  and  indicative  of  a  somewhat 
mixed  diet.  The  marmots,  however,  in  their  general 
form  are  nearly  the  reverse  of  the  squirrels,  being  heavy, 
with  short  legs,  a  middle-sized  or  snort  tail,  and  a  large 
flat  head.  They  pass  the  winter  in  a  state  of  torpor,  con- 
cealed in  deep  holes,  the  entrance  of  which  they  close 
with  a  heap  of  dried  grass.  They  are  natives  of  Europe  and 
North  America,  live  In  societies,  and  are  easily  tamed. 

M  A'RON  ITES.  The  followers  of  Maro,  inhabitants 
of  the  mountains  Libanus  and  Antilibanus  in  Syria,  who 
adopted  In  the  7lh  century  the  opinions  of  the  Mono- 


it  in  cabinet 
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j*i  a  it  v|  u  c,  i.ii  inn  \jr  .  a  commission  gramcu  in 
me  of  war  to  a  private  person  commanding  a  vessel  to 
uise  at  sea  ana  make  prise  of  the  enemy  s  ships  and 
errhandlse:  the  ship  so  coramUsioned  Is  sometimes 


thelites  ;  they  continued  to 
h  century,  w^eo  they  " 

their*  freedom 
.  and  declare  themselves  to  have  been  uniformly 
at  tat  hid  to  the  doctrine*  of  the  Ctfthottf  church.  [8m 
Momothklitu.    I  Moshehn,  transl.,  ed.  1790,  II.  U'6.) 

MAROO'NS.  (Supposed  to  be  derived  from  a  word 
used  in  Spanish  America,  signifying  hog-hunters.)  A 
name  given  in  Jamaica  to  runaway  negroes.  When  Ja- 
maica was  conquered  from  the  Spaniards  a  number  of 
negroes,  abandoned  by  their  former  matters,  occupied 
some  of  the  mountainous  parts  of  the  Island,  and  caused 
great  trouble  to  the  colonists.  About  1730  they  became 
extremely  formidable ;  but  after  a  war  of  eight  years  at 
length  submitted  to  a  capitulation,  by  which  they  were 
allowed  to  retain  their  free  settlements  in  the  heart  of 
Hi-  island ;  in  1795  a  portion  of  them  again  rose  in  arms, 
but  were  speedily  put  down,  and  transported  to  a  new  set- 
tlement in  Nova  Scotia.  (Sec  Dallas' $  History  qf  the 
Maroons.) 

MARQUE,  LETTER  OF.  A  commission  granted  in 
time  of  war  to  a 
cru 
m» 

called  by  the  same  name.  (See  Reprisals,  Lbttbr  or.) 
The  word  Is  derived  from  mark  (Germ,  frontier),  as 
Udng  a  right  of  capturing  property  bcyoud  the  limits  or 
frontiers  of  another  prince. 

MA'RQUESS.  (Germ,  mark,  a  limit  or  frontier.} 
A  title  of  dignity  in  England,  France,  and  Italy,  next  in 
rank  to  that  of  duke.  It  is  of  German  origin  ;  those  mi- 
litary chieftains  in  the  Teutonic  kingdoms  and  empires 
which  arose  on  the  fall  of  the  Western  empire,  who  were 
entrusted  with  the  defence  of  districts  on  the  frontiers, 
having  been  styled  mark-grafen,  counts  of  the  marches 
or  frontiers  (In  Latin,  marchlones).  Many  of  these  of- 
ficers were  appoluted  by  Charlemagne,  although  he  was 
not,  probably,  the  first  creator  of  the  office.  According  to 
the  ordinary  cause  of  the  development  of  feudal  insti- 
tutions, these  chiefs,  from  military  governors  appointed 
for  life,  became  territorial  potentate*,  holding  their  lands 
by  hereditary  right ;  and,  on  the  decay  of  that  system, 
this  honour,  like  others.  l>ecame  merely  titular.  In  Eng- 
land, the  first  marquess  was  Robert  clc  V'ere,  Earl  of 
Oxford,  created  by  Richard  II.,  in  1387,  Marquess  of 
Dublin  for  life.  The  next  creation  was  of  John  de 
Beaufort,  Earl  of  Somerset,  raised  to  the  rank  of  mar- 
quess in  1397  ;  which  dignity  he  afterwards  refused  to 
bear,  as  a  strange  and  novel  one.  (See  Nicolas,  Intro- 
duction to  the  Peerage,  lxxvi.)  After  that  period  the 
title  fell  into  disuse,  until  the  reign  of  hdward  VI. 
MA'RQUETRY.  (Fr.  marquetrle.)  In  Architecture, 
vork  consisting  of  different  pioccs  or  divers  co- 
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loured  woods  of  small  thickness  glued  on  to  a  ground 
usually  of  oak  or  fir,  well  dried  and  seasoned,  which,  to 
prevent  casting  and  warping,  is  composed  of  several  thick- 
nesses. The  early  Italian  builders  used 
work,  and  John  of  Vienna  and  others  of  hi 
means  represented  figures  and  landscapes 
present  day  it  is  chiefly  confined  in  its  us 
which  the  various  pieces  of  wood  arc  usual 
regular  geometrical  figures,  and  are  rarely 
three  or  four  species. 

MA'RRIAGE,  LAW  OF.  Marriage,  in  its  legal  sense, 
Is  a  dvil  contract  binding  parties  to  certain  reciprocal 
obligations;  and  the  general  principle  of  law  respecting 
this,  as  well  as  other  contracts,  is.  that  it  is  to  b*  be Id 
valid  according  to  the  usage  of  the  country  wherein  it  is 
made.  Thus  u  marriage  between  English  subjects  in 
Scotland  according  to  the  formalities  of  Scottish  law  is 
binding,  and  the  children  of  such  parent*  are 
in  England.  A  marriage 
France  according  to  the 
England  would  not  be  valid,  according  to  the  principle* 
of  general  law.  unless  registered  before  the  civil  magis- 
trate according  to  the  provisions  of  the  French  code. 
Rut,  by  the  statute  4  G.  4.  c.  91.  marriages  between 
English  subjects,  solemnised  abroad  by  ministers  of  the 
church  of  England  tn  the  chapel  of  a  Britidi  ambassador 
or  British  factory,  are  valid  in  the  United  Kingdom. 

Previous  to  the  passing  of  the  first  Marriage  Act  in 
1 7  ■  I .  the  law  of  Kngland  was  governed  by  the  canon  law  ; 
and,  consequently,  an  agreement  to  marry,  followed  by 
consummation,  formed,  as  it  now  forms  in  Scotland,  .* 
sufficient  union.  That  statute  first  rendered  necessary 
the  preliminaries  of  the  publication  of  bums,  or  the*  ob- 
taining a  licence.  It  was  amended  by  4  G.  4.  c.  17. 
But  that  act  imposed  so  many  additional  restrictions  on 
parties  wishing  to  become  husband  and  wife,  that  it  was 
found  necessary  to  repeal  it  in  all  haste,  and  another  sta- 
tute was  passed  (4  G.  4.  c.  76.),  by  which  English  mar- 
riages were  next  regulated. 

By  this  act  the  banns  of  marriage  are  to  be  published 
three  Sundays  In  a  parish  church,  or  public  chape)  of 
the  establishment,  in  the  parish  wherein  both,  or  the  pa- 
rish wherein  each,  of  the  parties  dwell.    A  licence  is  a 


di 


virtue  of  which  marrisge  may  be  *o- 

lt  isi 


o  licence  can  now  be  obtained, 
affidavit  that  the  parish  or  district  in  which  the  mar- 
riage U  to  be  solemnised  has  been  the  usual  place  nf  re- 
sidence of  one  of  the  parties  for  fifteen  days  immediately 
[  preceding  the  granting  of  the  licence.  The  ailida\  i: 
must  also  declare  that  there  is  no  impediment  of  kindred 
or  alliance,  nor  any  other  lawful  cau*e  of  hinde ranee. 

A  special  licence  dispenses  with  all  restrictions  as  to 
time  and  place  of  marriage.   By  a  regulation  of  Arch- 
bishop Seeker  it  is  not  to  be  granted  except  to  person* 
;  of  a  specified  rank  ;  but  in  practice  the  privilege  is  «-x- 
:  tended  as  a  matter  of  favour.  See  Registrar. 

The  power  of  parents  ami  guardians,  in  restricting  the 
marriage  of  minors  under  their  tutelage,  is  now  confined 
within  the  following  limits.  The  publication  of  banns 
is  void,  if  the  parent  or  guardian  of  either  party  declare, 
or  cause  to  be  declared,  their  dissent  in  public  at  the  time 
of  the  proclamation.  In  case  of  marriage  of  a  minor  bv 
licence,  the  father  or  guardian,  or  if  none  the  mother,  or 
the  guardian  appointed  by  the  court  of  chancery,  mu-t 
give  consent,  and  such  consent  must  be  notified  in  the 
affidavit  on  application  for  the  licence.  If  consent  be  un - 
reasonably  withheld,  the  only  resource  of  lovers 
the  fljuty  hearts  of  parents  or  guardian*  is  by 
the  lord  chancellor,  who  may,  if  he 
his  judicial  authoril 
Marriage  is  void 
(by  either  party)  in  an  unlawful  place,  or  without  bann* 
or  licence,  or  by  any  person  not  in  holy  orders.  So  if  tbe 
banns  be  published,  whether  wilfully  or  accidentally,  in  a 
wrong  name ;  unless  it  be  a  name  by  which  the  party  is 
generally  known, 
u  a  prior  ex! 
capacity. 

But  if  the  marriage  of  a  minor  be  duly  solemnised,  but 
by  false  oath  or  by  fraud  the  necessary  consent  is  dis- 
pensed with,  such  marriage  is  not  void  ;  but  the  party  so 
offending  shall  forfeit,  upon  complaint  of  the  parent  or 
guardian,  all  property  which  might  have  accrued  to  i 
party  by  the  marriage. 

Proof  of  a  marriage  is  by  the  evidence  of  a  party 
was  present  at  the  celebration  ;  or  by  production  of  the 
parish  register,  and  showing  the  identity  of  the  parties. 

The  ecclesiastical  courts  have  the  direct  cognisance 
of  questions  respecting  the  legality  of  a  marriage  ;  but  as 
the  common  law  courts  decide  in  questions  of  property, 
and  others  in  which  the  fact  of  marriage  may  be  inci- 
dentally called  in  question,  they  can  require  proof  of  it 
without  resorting  to  the  assistance  of  the  former. 
Marriage  is  voidable  by  suit  in  the 


lies*  ii  ue  a  oainc  or  which  toe  1* 

Marriages  are  also  void  where  there 
g  marriage,  and  in  case  of  lunacy  or  m- 
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or  affinity, 
tie*.  Marriages 
and  such  as  are 
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eonleal  Impediment ; 

or  bodily  incapacity  of 
Ktlrmnized  by 
retracted  In 

voidable  marriage  is  gfnxi  to  all 
raid  by  a  sentence  of  the  court. 

Other  matrimonial  causes  in  these  courts  are — 1.  Jac- 
titation of  marriage.  When  one  party  gives  out  or  reports 
that  he  or  she  is  legally  married  to  another,  the  person 
injured  may  libel  the  otner  (tee  Eccukiahtical  Courts, 
under  the  head  of  Law)  in  the  spiritual  court ;  and 
oaleu  the  defendant  proves  marriage,  silence  is  enjoined, 
which  Is  the  only  remedy  the  spiritual  court  can  give. 

i.  Adultery,  as  a  public  crime,  is  left  to  the  cognizance 
of  the  spiritual  courts  :  as  a  civil  Injury,  It  is  pursued  by 
the  husband  in  an  action  of  trespass  for  damages  against 
the  adulterer  in  those  of  common  law. 
.  z.  In  suits  on  the  ground  of  adultery  in  the  spiritual 
court  the  remedy  prayed  is  a  separation,  or  divorce  d 
mm  el  thoro.  from  bed  and  board.  And  it  may  be  ob- 
tained by  either  party ;  but  will  be  refused  in  case  the 
xher  party  recriminates  and  mutual  unfaithfulness  is 
proved,  or  in  case  other  circumstances  are  shown  which, 
in  the  opinion  of  the  court,  disentitle  the  complainant  to 
the  remedy  lie  prays  for. 
A  divorce  d  vinculo  matrimonii,  that  is,  the  annulment 

it. 
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as  debts  due  to  her. 


for 

cause  shown 

■by  such  "action  was  not  brought  or  such  judgment 
obtained. 

3.  Another  ground  on  which  the  spiritual  courts  will 
-Mat  a  separation  is  cruelty ;  but  the  cruelty  for  which 
-  •'  h  relief  can  be  granted  is  only  such  as  directly  en- 
dangers the  life  or  health  of  the  injured  party. 

4.  A  suit  for  restitution  of  conjugal  rights  fs  to  compel 
mutual  cohabitation.  And  no  deed  of  separation  or  mu- 
tual agreement,  nothing  short  of  a  sentence  by  the  Court, 
can  bar  the  complainant  of  his  or  her  right  to  promote 
this  suit ;  but  cruelty  or  adultery  may  be  pleaded  in 
reply,  as  constituting  lawful  grounds  for  separation. 

5.  Alimony  is  that  legal  proportion  of  the  husband's 
estate  which,  by  the  decree  of  the  ecclesiastical  court.  Is 
ailotted*to  the  wife  for  her  maintenance  during  the  pend- 
ency of  a  suit  between  them ;  or  after  a  sentence  of  dl- 
force  a  mentd  el  tkoro  by  reason  of  the  cruelty  or  adultery 
of  the  husband,  the  permanent  allowance  to  be  paid  to 
the  wife  during  their  separation.  The  quantum  of 
alimony  is  decided  by  the  court  on  a  statement  of  the 
husband's  property  (called  an  allegation  of  faculties)  and 

Marriage,  its  Effect  on  Property.— The  consideration 
'jf  the  teK.il  effect  produced  by  marriage  on  the  proj»crty 
of  theparties  contracting  It  divides  itself  Into,  — 

I.  The  law  of  husband  and  wife,  as  it  respects  property 
acquired  by  either  before  marriage. 

S.  As  it  respects  property  acquired  by  either  after 
marriage. 

3.  As  its  dispositions  are  affected  by  separation  or  dl- 

rorce. 

(1,2.)  As  to  real  property.  If  the  wife  is  seised  of  lands 
er  tenements  in  an  estate  of  Inheritance,  and  dies  having 
had  issue  born  living,  the  husband  is  entitled  to  the  lands 
or  tenements  for  his  life,  being  tenant,  as  it  is  termed,  by 
the  courtesy  of  England ;  and  this,  whether  the  lands  be 
held  by  a  legal  or  equitable  title. 

Dower  is  now,  since  the  statute  3  &  4  W.  4.  c.  115., 
the  wile's  right  to  one  third  part,  for  life,  of  all  estates  of 
Inheritance  which  her  husband  dies  entitled  to  or  seised 
of  in  possession.  It  formerly  attached  to  all  estates  of  in- 
heritance of  which  he  was  at  any  time  possessed,  so  that 
he  could  not  defeat  her  title  by  alienation,  but  to  legal 
e*ute*  only.  Since  the  1st  January.  1834,  the  period  on 
which  the  above-mentioned  act  came  into  operation, 
^suitable  estates  are  also  subject  to  it.  It  has  long  t>ecn 
i-ir.rnarv  to  Kir  lln*  ritflit  to  dower  by  various  compli- 
cated processes,  which  the  law  has  permitted  to  defeat  the 
wife's  claim ;  and  especially  by  settlements  before  mar- 
a  jointure  or  provision  in  lieu  of  dower.  It 
barred  by  the  husband's  alienation  in  his  life, 
i ;  or  by  his  will ;  or  by  a  declaration  in  the  deed  of 
of  the  land  to  the  husband.  Anciently  »/eme 
_ld  only  alienate  real  property  by  the  public 
Metnnity  of  a  fine  ;  now.  by  a  deed  executed  after  her 
examination  by  commissioners,  tc  show  that  no  control 
u  exercised  by  the  husband. 

All  the  personal  property  to  which  a  woman  is  entitled 
vests  in  her  husband  by  marriage.  Her  chattels  real, 
that  Is,  leasehold  property  for  a  term  of  years,  will  revert 
to  her  If  she  survive  him  ;  and  although  the  husband  may 
alienate  them  in  his  lifetime,  he  cannot  dispose  of  them 
by  will.  But  should  he  survive  her,  they  are  his  ab- 
>'4uu-Iy.  Her  chattels  personal  —  money  and  goods  — 
Are  his  without  restriction,  to  give  or  bequeath  as  he 

E leases  even  in  her  lifetime.  Her  choses  in  action  (that 
.  property  of  which  there  Is  no  immediate  occupation, 


Ac.)  are  the 


ministrator,  which  he  is  by  right. 

If  the  husband  die  intestate,  the  wife  Is  entitled  to  half 
his  personal  property  if  there  be  no  Issue,  and  to  one 
third  if  there  he  Issue. 

The  husband  is  liable  for  all  his  wife's  debts  and  en- 
gagements made  while  unmarried  ;  but  not  for  such  as 
she  may  have  contracted  during  a  former  marriage.  But 
he  is  released  from  his  liability  by  her  decease .  and  If 
he  die  first,  she  only  is  responsible.  For  debts  con- 
tracted by  the  wife  during  marriage  the  husband  is  not 
liable  unless  ther  have  been  contracted  with  his  consent, 
express  or  implied  ;  and  this  implied  assent  gives  rise, 
as  may  well  be  supposed,  to  numberless  questions  in 
courts  of  law. 

As  to  the  acts  of  husband  and  wife  before  marriage :  — 
The  will  of  a  bachelor  or  widower  not  having  children  Is 
revoked  by  his  subsequent  marriage  and  birth  of  issue. 
A  warrant  of  attorney  given  by  an  unmarried  woman  is 
revoked  by  her  marriage.  So  is  her  will,  in  every  case  ; 
but  there  are  others  of  her  acts  —  such  as  the  grant  of  a 
lease  at  will  —  which  are  not  revoked,  but  merely  revo- 
cable. 

Settlements  or  articles,  made  in  contemplation  of  mar- 
riage, are  contrivances  to  modify  the  effects  which  would 
be  produced  by  the  mere  act  of  law  on  the  right*  of  the 
respective  parties :  and  also  to  ensure  an  alienable  pro- 
vision for  issue.  It  is  usual  to  vest  the  property  of  both 
parties  in  trustees  ;  generally  for  the  benefit  of  the  hus- 
band during  their  joint  lives,  then  for  the  benefit  of  the 
survivor,  after  his  or  her  death  for  the  benefit  of  the 
children,  in  such  proportions  as  the  nature  of  the  pro- 
perty or  circumstances  of  the  family  may  dictate.  But  it 
is  usual  to  give  authority  to  the  parents  by  means  of  a 
power  to  vary  these  relative  proportions.  A  jointure, 
although,  in  the  strict  sense  of  the  word,  a  joint  estate  to 
husband  and  wife,  is  in  practice  a  separate  estate  to  the 
wife  in  lands  and  tenements,  to  take  effect  Immediately 
on  the  husband's  death,  and  to  secure  a  competent  pro- 
vision for  her  during  her  life  at  least :  it  is  usually  pro- 
vided by  settlement,  and  bars  dower.  Pin-money  is  an 
annual  income  settled  gratuitously  before  marriage  by 
the  husband  on  the  intended  wife  ■  usually  by  means  of 
trustees . 

But  In  other  cases,  and  especially  when  the  casualties 
of  a  trade  render  it  desirable  to  secure  a  certain  pro- 
tection, the  wife  is  provided  for  in  the  settlements  by 
vesting  her  own  property,  or  a  portion  of  it,  in  trustees 
for  her  sole  and  separate  use.  In  this  case  the  sums  so 
secured  are  wholly  Independent  of  her  husband 
trol.  Where  bequests  are  made  to  a  married 
for  her  separate  use,  and  no  trustees  are  named  to 
tect  them,  a  court  of  equity  will  consider  her  husband  a 
trustee  for  her.  She  may  sue  him,  or  any  other  person, 
in  those  courts,  in  respect  of  such  property.  Her  savings 
out  of  it  are  likewise  hers  in  sepsrate  right.  But  savings 
made  by  a  wife  out  of  an  allowance  for  her  private  ex- 
penditure are  not  in  every  case  her  separate  property. 

A  married  woman  has  also  a  claim,  in  a  court  of  equity, 
to  a  provision  out  of  her  own  property  in  several  cases, 
especially  where  the  husband  deserts  or  ill-treats  her,  or 
where,  being  a  ward  of  chancery,  she  is  clandestinely 
married. 

(3.)  On  a  divorce  d  vinculo  matrimonii  dower  is  gone : 
and  if  such  divorce  be  on  account  of  pre-contract,  consan- 
guinity, or  affinity,  the  children  are  illegitimate,  and  the 
wife's  property  is  restored  to  her.  But  a  divorce  d  mentd 
ct  thoro  does  not  bastardize  the  children  or  bar  dower. 

Adultery  during  a  voluntary  separation  entitles  the 
aggrieved  party  to  a  divorce  a  mentd  ct  thoro  as  much 
as  during  cohabitation  ;  and  frees  the  husband  from  all 
debts  of  his  wife,  or  claims  by  reason  of  her. 

A  husband  is  not  held  liable  for  debts  contracted  by 
his  wife,  even  for  necessaries,  if  he  have  turned  her  out 
of  doors  for  adultery  i  or  if.  after  being  turned  out,  she 
commit  adultery:  or  if  she  depart  from  him  without  his 
consent^  oMf^hc  elope  with  an  adulterer;  or  if  the 

cascs*whcre  the  wife  has  separate  means,  oMiT"" 
for  by  separate  maintenance. 

Bigamy,  or  polygamy,  is  a  felonious  offence,  punish- 
able by  transportation  for  seven  years  ;  and  is  now  (since 
the  statute  9  G.  4.  c.  31.)  equally  punishable,  although 
the  second  raarriagu  took  place  out  of  the  jurisdiction  of 
English  law. 

A  wife  committing  any  felony,  except  murder  or  man- 
slaughter, in  company  with  her  husband,  is  not  respon- 
sible for  the  offence ;  but  she  is  indictable  for  high  treason 
so  committed. 

In  both  civil  and  criminal  cases  (with  the  exception 
of  treason),  husband  and  wife  are  not  allowed,  except 
under  particular  circumstances,  to  give  evidence  for  or 
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MARS. 

'  MARS.  In  the  Solar  System,  one  of  the  old  planets, 
and  the  fourth  in  the  order  of  distance  from  the  tun. 
The  mean  distance  of  Mar*  from  the  sun  it  I  5230923.  the 
of  the  earth  from  the  tun  being  I :  it  it, 
t  142,(100,000  of  miles, 
hit  mean  sidereal  revolution  In  GWV97964'* 


■ynodlral  revolution  (that  Is,  returns  to  the 
in  resjiect  of  the  earth  and  .<un)  in  779  936 
bit,  at  the  beginning  of  the  present  cen- 


Hlt  orbit,  at  the  beginning 
turv  was  inclined  to  the  ecliptic  In  an  angle  of  1°  51'  6"  ; 
and  Its  eccentricity  is  093307,  half  the  major  axis  being 
unit.  Hi*  apparent  diameter  vatic*  from  36"  at  hit 
greatest,  to  IH-2M"  at  hit  least  distance  from  the  earth. 
At  his  mean  distance  the  apparent  diameter  it  6*29" ; 
whence  ttie  true  iliameter  It  found  equal  to  '517,  that  of 
the  earth  being  unit,  or  about  4100  miles.  Mart  has  a 
rotation  about  his  axis  which  is  performed  In  24  h.  39  m. 
21  sec.  The  inclination  of  the  axis  to  the  ecliptic  is 
30°  18'.  When  the  opposition  of  Mars  takes  place  at  the 
time  he  It  near  the  aphelion  of  his  orbit  he  is  then  at  his 
least  distance  from  the  earth,  and  presents  an  interesting 
appearance  when  seen  through  a  powerful  telescope.  "  In 
this  planet,"  says  Sir  John  Herschel.  "we  ditccrn,  with 
perfect  distinctness,  the  outline*  of  what  may  tie  con- 
tinent! and  seas.  Of  thetc  the  foimer  are  distinguished 
by  that  ruddy  colour  which  characterize*  the  light  of  this 
planet  (which  always  appears  red  and  fiery),  and  indicates, 
no  doubt,  an  ochrey  tinge  in  the  general  toil,  like  what 
the  red  sandstone  district!  on  the  earth  may  possibly 
offer  to  the  inhabitants  of  Mars,  only  more  decided. 
Contrasted  with  this  (bv  a  general  law  in  optics)  the 
sea*,  a*  we  may  call  them,  appear  greenish.  These 
spot*,  however,  are  not  always  to  lie  seen  equally  distinct, 
though,  when  seen,  they  offer  always  the  same  appear- 
ance. This  may  arise  from  the  planet  not  being  entirely 
destitute  of  atmosphere  and  clouds  ;  and  what  adds 
greatly  to  the  probability  of  this  is  the  appearance  of 
brilliant  white  spots  at  its  poles,  which  have  been  con- 
jectured, with  a  great  deal  of  probability,  to  be  snow  ;  as 
they  disappear  when  they  have  been  long  exposed  to  the 
sun,  and  are  greatest  when 
night  of  their 
Set  Planet. 

MARS,  or  MAVORS.  The  I*atin  names  of  the  deity 
called  by  the  (Jreekt  Aprr.  He  was  fabled  to  be  the  ton 
of  Juno,  conceived  by  means  of  the  virtue  of  a  certain 
plant ;  and  was  worshipped  n*  the  God  of  War.  At 
Home  he  was  honoured  as  the  progenitor  of  Romulus, 
the  founder  of  the  city,  of  which  he  was  held  to  be  the 
protector  i  and  it  was  to  the  honour  of  this  divinity  that 
the  I>atin  husbandmen  used  to  offer  up  a  peculiar  sacri- 
fice, called  suovetaurilia,  which,  as  the  derivation  of  the 
word  implies,  consisted  of  a  pig.  a  sheep,  ami  a  bull.  The 
priests  of  Mars  were  called  talii,  and  to  their  care  was 
intrusted  the  sacred  shield  (aiscnV),  which  was  said  to 
have  fallen  from  h.  1MB  Ms*  the  Ptlgn  of  Numa.  See 
Salh.  Ancile. 
MARSEILLAISE  HYMN.    The  name  popularly. 


MARSUPIALS. 

'  of  rivers  or  lakes,  where  their  humidity  arises  from  their 
|  being  nearly  on  the  same  level  with  the  adjoining  wat  <  r . 
Where  a  marsh  is  situated  so  as  to  be  occasionally  over- 
flowed by  the  sea,  or  by  a  river  up  which  the  tide  flow*, 
it  is  called  a  *«ilt  marsh  ;  and  the  herbage  produced  by 
such  lands  is  found  highly  conducive  to  the  health  of 
animals  which  pasture  on  them  for  a  certal 
the  year,  from  the  alterative  effect  of  its 


tne  ye 
pcrties 


MA'RSHAL.  A  title  of  honour  In  many  European  coun- 
tries, applied  to  various  dignities  and  high  offices.  The 
derivation  of  the  word,  and  its  early  use,  are  extremely 
!  uncertain.    The  title  of  Marshal  of  England  is  now  he- 
reditary in  the  family  or  the  Dukes  of  Norfolk.  William 
Fitx-Osborn  and  Roger  de  Montgomery  are  said  to  have 
I  been  marshals  to  William  the  Conqueror:  their  suc- 
cessors for  some  time  are  not  accurately  known  ;  but 
1  the  office  was  held  In  1 138,  in  fee,  by  the  family  of  Clare. 
'  and  thence  descended  to  tho  Earls  of  Pembroke,  and 
thence  to  Roger  dc  Bigod,  Earl  of  Norfolk,  who  sur- 
rendered It  to  Edward  I.   After  being  granted  for  life*, 
|  and  during  pleasure,  to  several  successive  marshals,  the 
dignity,  with  the  title  of  Karl  Marshal,  was  given  to 
Mowbray,  afterwards  Duke  of  Norfolk ;  in  whose  family 
the  dignity  subsisted  until  it  reverted  to  the  crown  in 
the  reign  of  Edward  IV.    Hi  chard  III.  granted  it  to  hit 
favourite,  Howard,  Duke  of  Norfolk  ;  after  whose  death 
and  attainder  it  passed  through  many  hands ;  but  was  by 
Charles  I.  granted  for  life  to  his  descendant,  Thomas 
Howard.  Earl  of  Arundel ;  and  finally  his  grandson, 
Henry  Howard.  Earl  of  Norwich,  was  constituted  here- 
ditary earl  marshal  of  England  in  1672,  with  remainder 
to  the  issue  male  of  the  Earl  of  Arundel  aforesaid  ;  in 
which  latter  line  it  now  subsists.    The  earl  marshal  is 


eighth  in  rank  among  the  great  officers  of  i 
land.    He  has  the  same  jurisdiction  over  the  court  of 


just  emerging  from  the  long 
(Astronomy,  Cab.  Cyc  ) 


erroneously,  given  to  the  national  anthem  of  the 
.  The  origin  of  this  song,  which  has  played  so 
important  a  part  in  the  revolutions  not  only  of  France 
but  of  other  continental  states,  was  long  involved  in 
obscurity  ;  and  we  scarcely  think  it  will  be  considered 
out  of  place  to  embody  In  our  pages  the  following  state- 
ment respecting  it,  which  may  be  relied  on  as  authentic : 
—  The  Marseillaise  Hymn  was  the  production  of  Rouget 
de  Lille,  a  French  officer  of  engineers,  who  was  quar- 
tered at  Strasburg  in  the  year  1791,  when  Marshal 
Luckner  commanded  the  army,  at  that  time  entirely 
composed  of  young  conscripts.  The  marshal  was  to 
march  the  following  morning  of  a  certain  day ;  and,  late 
in  the  evening  previous,  he  inquired  if  there  were  any 
men  of  a  musical  or  poetical  genius  In  the  army  who 
could  cotn|K)te  a  soul-impiring  song  to  animate  hit  young 
soldiers.  Some  one  mentioned  Captain  Rouget  de  Lille, 
who  was  immediately  ordered  into  the  presence  of  the 
marshal  to  receive  lilt  commands  on  the  subject ;  which 
having  been  given,  and  a  promise  made  by  De  Lille 
that  a  song  would  be  ready  the  following  morning,  he 
went  to  his  quarters,  and  during  the  night  he  not  only 
wrote  the  song  in  question,  but  also  set  it  to  music  ;  and 
next  morning  the  army  inarched  to  its  tune,  and  carried 
every  thing  before  it  with  an  enthusiasm  only  to  be 
equalled  by  absolute  frenzy. 

The  song  is  said  to  have  been  ityled  the  Marseillaise 
Ili/iim  from  a  body  of  troops,  on  their  march  from  Mar- 
leillcs,  having  entered  Paris  playing  that  tune  at  a  ' 
when  it  was  little  known  in  the  capital.  The 


known  in  the 
of  the  Marseillaise  is  said  to  be  in  the 
Lorn*  Philippe. 

MARSH.  A  flat  surface,  the  soil  of  which  Is  so  far 
saturated  with  water  throughout  the  year  as  to  be  unfit 
for  culture  by  the  spade  or  plough  ;  but  not  to  much  as 
to  prevent  it  from  producing  coarse  grasses,  and  other 
kinds  of  herbage.  Marshes  are  generally  situated  In 
bottoms,  where  they  are  kept  moist  by  the  water  which 
descends  from  the  surrounding  lands  ;  or  along  the  banks 
718 


chivalry  which  was  formerly  exercised  by  the  coustable 
ami  marshal  jointly. 

Marshal  of  the  King's  Household,  or  Knight  Marshal. — 
An  officer  w  hose  office  It  said  to  be  to  hear  and  determine 
pleat  of  the  crown,  and  suits  between  those  of  the  king's 
household  and  other  persons  within  the  verge.  The 
marshal  of  the  King's  Bench  has  the  custody  of  the  King's 
Bench  prison  in  .South wark. 

Marshal"  of  France  is  the  highest  military  rank  in  the 
French  army.  This  officer  appears  first  in  history  un- 
der the  reign  of  Philip  Augustus,  a*  commander-in-chief 
of  the  royal  armies.  The  number  of  marshals  was  in- 
creased by  several  successive  sovereigns :  in  the  reign  of 
Henry  IV.  the  states  of  Blois  limited  it  to  four,  but 
this  restriction  was  not  observed  ;  and,  in  the  reign  of 
Louis  XIV.,  there  were  at  one  period  no  less  than 
twenty.  In  the  same  reign  officers  of  the  navy  as  well 
as  the  array  received  the  rank  of  marshal.  The  mar- 
shals bore  two  batons  or  marshal's  staffs  — azure,  semes 
of  fleur  dc-ly*  or.  saltier-wise  —  as  the  token  of  their  dig- 
nity. After  the  deposition  of  Louis  XVI  the  dignity  of 
marshal  ceased  ;  but  was  revived  by  Napoleon,  with  the 
title  of  Marshal  of  the  Empire. 

MA'RSHALLING.  In  Heraldry,  the  arrangement  and 
distribution  of  coats  in  a  shield  so  as  to  denote  the 
several  matches  and  alliances  of  the  family.  See  BLA- 
ZONRY. 

MA'RSHALSEA.  In  Law,  the  court  or  seat  of  a  mar- 
shal. The  King's  Bench  prison,  in  Southwark.  is  said  to 
be  to  called  because  the  marshal  of  the  king's  house  was 
wont  to  sit  there,  or  to  keep  his  prison.  The  Marshal- 
sea,  or  Knight-marshal's  Court,  commonly  called  the 
Palace  Court,  was  created  by  Charles  I.  ;  and  ha*  juris- 
diction of  personal  actions  within  a  circuit  of  twelve 
miles  round  Whitehall. 

MARSH  MIASMA.  The  infectious  vapours  which 
rise  from  certain  marshes  and  marshy  toils,  and  which 
tend  to  the  production  of  intermittent  and  remittent 
fevers. 

MARSU'PIALS,  Marsupial ia,  or  Marsupiata.  (Lac 
marsupium,  a  pouch.)  An  order  of  In  placental  Mam- 
mlfcrous  quadrupeds,  of  which  the  females  have  a  portion 
of  the  abdominal  integument  folded  inwards,  forming 
either  a  depression  containing  the  mamma;,  or  a  pouch 
serving  also  as  a  temporary  abode  for  the  yc 
the  males  have  a  corresponding  portion  of  the  i 
integument  extended  outwards,  forming  a 
pedunculate  bag  for  the  testes.  In  both  sex 
plementary  trochlear  bones  are  developed  in  the  internal 
pillars  of  the  abdominal  rings,  and  are  articulated  to  the 
anterior  part  of  the  brim  of  the  pelvis,  around  which 


plays  the  muscle  supporting  and '  com 
In  the  male,  and  the  mammary  glands  in  the  female : 
the  trochlear  ossicles,  from  their  connection  by  means  of 
these  muscles  with  the  pouch,  are  called  "  marsupial.'* 

The  quadrupeds  associated  together  by  the  common 
external  and  osteological  characters  above  defined  so  far 
resemble  the  oviparous  animals  that  a  placenta  Is  not 
organized,  and  the  chorion  of  the  firtus  contracts  no  ad- 
hesion with  the  parietes  of  the  uterus.  The  fcrtus  is 
prematurely  born  after  a  gestation  of  only  thirty-eight 
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MART. 

days,  in  the  great  kangaroo,  In  which  it  dors  not  exceed 
an  inch  in  length.  It  U  then  received  into  the  pouch,  and 
to  the  nipple  for  many  month »  before  it  quiU  the 
The  generative  organs  themselves,  both  it 


The 


Curler  accordingly,  in  1816, 
marsupial  from  the  other  unguirulate  quad- 
rupedi,  to  form  a  distinct  group,  which  he  describes  a* 
funning  with  the  Monotremes  a  small  collateral  chain  ; 
all  the  genera  of  which,  while  they  are  connected  together 
by  the  peculiarities  of  the  generatiTe  system,  at  the  same 
time  correspond  In  their  dentition  ana  diet,  some  to  the 
Caroivora,  others  to  the  Itodentia,  and  a  third  tribe  to  the 
Kd  en  tat  a.  M.  de  Blainvillc,  in  the  Tables  of  the  Animal 
Kingdom  which  be  published  in  the  same  year,  1816,  con- 
stituted a  dluinct  subclass  of  Cuvier'a  "  small  collateral 
chain  "of  mammals,  and  gave  to  the  subclass  the  name 
of  Didflpkeg,  in  antithesis  to  that  of  Monodelphes,  by  which 
he  distinguished  the  Placental  Mammalia. 

Many  acute  and  sound-thinking  naturalists  refused 
their  assent  to  these  view*,  which,  as  they  were  supported 
by  a  knowledge  of  the  conformity  of  organization  of  only 
the  generative  system  in  the  Marsupials,  were  unquestion- 
ably defective  in  the  evidence  essential  to  enforce  con- 
viction. The  best  arguments  for  returning  to  the  older 
views  of  clarification,  and  for  distributing  the  marsupial 
eenera,  according  to  the  affinities  Indicated  by  their 

the  different  or- 
by  Mr. 

(vol.  i. 

p.  mi.} ;  ana  tnese  nave  Been  repeated  wnti  appronauon, 
i.-id  adopted  by  later  classiflcators,  as  Mr.  Swalnson. 
The  discovery  of  the  true  affinities  of  the  Martupialia 
.1,1  ouH  flow  from  an  in»ijrht  into  their  whole  OVJMssw* 
s*ioo ;  and  the  question  which  Mr.  Bennett  proposes, 
«ith  reference  to  the  genus  Pkascolomyt,  "  What  is  there 
of  Importance  In  the  structure  of  the  wombat,  except 
this  solitary  character  of  the  marsupium,  to  separate  It 
from  the  Rodent  order  ?  "  —  a  question  which  be  might, 
in  1831,  have  asked  with  equal  force  in  reference  to  any 
•  r  marsupial  genus  — could  only  be  answered  satis- 
factorily by  the  anatomist  who  had  submitted  the  Mar- 
tupialia In  question  to  a  thorough  dissection. 

Although  the  Marsupials  present  modifications  of  the 
Vntal  system  corresponding  with  the  carnivorous,  om- 
nivorous, and  herbivorous  types,  yet  they  agree  with 
each  other,  and  differ  from  the  analogous  Placental  Mam- 
malia in  having  four  Instead  of  three  true  molars,  i.  e. 
far  molars  which  are  not  displaced  and  succeeded  by 
others.  In  the  vertical  direction. 

In  the  locomotive  organs  it  is  true  that  we  see  some  of 
the  Marsupials  having  a  hinder  thumb,  like  the  Placental 
rthers  aredigltlgrade.  with  falculate  claws. 


Tribe*. 

Sarcophaoa. 

of  teeth; 
>|  n 

I  forms 

Entomofhaoa. 
Three  kinds  of  teeth  in  both  jaws  ;  a 


MARTELLO  TOWERS. 

feet  adapted  for  burrowing;  a  fourth,  like  the  Chelro- 
nectes,  is  aquatic,  and  has  webbed  feet  ;  yet  t" 
agree  with  each  other  in  having  a 
of  the  hind  foot,  analogous  to  I 

which,  in  the  placental  quadrupeds.  *re  11- 
enjoyed  at  all,  to  the  fore  feet ;  and  they 
manifest,  moreover,  a  peculiar  modification  of  the  mus- 
cles of  the  hind  leg  and  foot,  in  relation  to  these  rotatory 
movements.  In  those  Marsupials,  as  the  kangaroos, 
potornos,  and  peramelea,  in  which  the  offices  of  support 
and  locomotion  are  devolved  exclusively  or  in  great 
part  upon  the  hind  legs,  these  are  strengthened  at  the 
expense  of  the  loss  of  the  rotatory  movements  of  the  feet ; 
but  in  the  enormous  development  of  the  two  outer  toes, 
and  the  conversion  of  the  two  inner  ones  into  unguiculate 
appendages,  useful  only  in  cleansing  the  fur,  these  Mar- 
supials differ  from  all  Placental*,  whilst  the  same  pecu- 
liar condition  of  the  toes  may  be  traced  through  the 
Pedimanous  group  of  Marsupials.  Thus  the  locomotive 
organs,  notwithstanding  their  adaptation  to  different 
kinds  of  progression,  testify  to  the  unity  of  the  marsupial 
group  In  the  two  remarkable  peculiarities  of  structure 
above  cited. 

The  vascular  system  gives  evidence  to  the  same  effect. 
All  the  Marsupials  present  the  following  peculiarities  in 
the  structure  of  the  heart ;  vix.  the  right  auricle  mani- 
fests no  trace  of  either  Jotta  ovalii  or  annulus  oralis,  and 
receives  the  two  revue  car*  tuprriores  by  two  separate 
inlets.  This  generalisation  is,  however,  less  urgent  In 
the  present  question  than  the  preceding,  because  the  mo- 
ds the  se 
In  a  few  | 


^regards 


character  Is  common  and  peculiar  to  the  Marsupial 
malia,  and  as  the  second,  while  it  Is  universal  in  the 
Marsupials,  occurs  only  as  an  exceptional  condition  in 
the  placental  series,  the  arguments  which  they  afford  to 
the  unity  of  the  marsupial  group  cannot  be  overlooked 
in' a  philosophical  consideration  of  the  affinities  of  the 
Mammalia. 

With  respect  to  the  nervous  system,  it  has  been  shown 
that,  In  the  structure  of  the  brain,  the  Marsupialia  ex- 
hibit a  close  correspondence  with  the  Ovipara  in  the 
rudimental  state  of  the  corpus  callotum  :  the  difference 
which  the  most  closely  analogous  placental  species  offer 
In  this  respect  is  broadly  marked.  ( Otrcn  un  the  Brain  of 
the  yiartupial  Animal*,  PkU.  Trans.  1S37,  p.t©.  pi.  vi.) 

These  coincidences  in  the  Marsupialia  of  important 
organic  modifications  of  the  dental,  locomotive,  vascular, 
cerebral,  and  reproductive  systems,  establish  the  fact 
that  they  constitute  a  natural  group,  inferior,  on  the 
whole,  in  organisation  to  the  Placental  Mammalia. 

The  following  is  a  tabular  view  of  the  subordinate  di- 
visions of  the  Marsupialia  regarded  as  an  order  of  the 
of  Mammalia:  — 


Thylarintu. 
Daiyurus. 
C  Phascogale. 


*  J  Ambulator ia 
Saltatoria 
Scansoria 


Saiicopuaqa. 


Anterior  incisors  large  and  long  in  both  Jaws  ;  cAninet  f 
inconstant ;  stomach  simple,  or  with  a  special  gland  ;  t 
a  very  long  intesttinum  arcum.  3 


Myrroccobius. 

fChatropus. 
Pcrameles. 

Dldelphys  - 


rPhalanglsU  - 


1 


J 


I 


f  Tapoa. 
f  Pctaurista. 
-]  Belidla. 
C  Acrobata. 


Dldelphys. 


PoRPTJAGA. 

Anterior  Incisors  large  and  long  In  both  jaws  ;  canines} 
present  In  the  upper  Jaw  only,  or  wanting ;  a  com-  >  Macropodida?  - 
a  long  tntestinum  aeeum.  } 

Hhizopbaoa. 
scalpriform  incisors  in  both  Jaws;  no  canines;' 
nach  with  a  special  gland; 
with  a  vermiform  appendage. 

MART.  Set  Fair  and  Market. 

MARTP.'LLO  TOWERS.  The  name  given  to  the 
nrcuUr  buildings  of  masonry  which  were  erected  along 
A  fferent  parts  of  the  British  coasts  at  the  commencement 
of  the  present  century,  intended  as  a  defence  against  the 
fl  'dilated  invasion  ofNapolcon.  The  origin  of  the  name 
«  Qtuall^suppoaed  to  be  derived  from  a  fort  in  Mortella 


II 


(Myrtle)  Bay,  Corsica,  which,  after  a  determined  resist- 
ance, was  at  last  captured  by  the  British  in  1794.  These 
towers  were  provided  with  vaulted  roofs,  and  consisted  of 
two  stories,  —  the  lower  for  the  reception  of  stores,  the 
upper,  which  was  shell -proof,  for  the  casement  of  troops  ; 
and  the  wall  of  the  building  terminated  in  a  parapet, 
which  secured  the  men  in  working  the  pieces  of  artillery, 
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which  betides  were  constructed  on  moving  pivots,  so  as  to 
be  fired  In  any  direction.  In  most  places  of  England 
these  towers  have  been  dismantled  ;  those  that  remain 
either  serve  as  stations  for  the  use  of  the  coast  blockade 
force,  or,  like  that  near  Lcitb,  are  not  employed  for  any 
purpose. 

MARTINE'T.  A  cant  phrase  for  a  severe  military  dis- 
ciplinarian ;  probably  derived  from  a  certain  Colonel  Mar- 
tinet, who  served  in  the  French  army  under  Louis  XIV., 
who  was  the  inventor  of  a  peculiar  whip,  called  by  his 
name,  for  the  purpose  of  military  punishment,  and  also 
(if  Voltaire  may  be  believed)  of  the  bayonet. 
MA'RTINGALE.  In  Naval  affairs,  a  rope  leading 
from  the  jib-boom  end,  to  keep  the  jib-boom 
ist  the  force  of  the  sail  ami  stay.  In  the 
le  is  applied  to  a  thong  of  leather  fas- 
tened  at  the  end  of  the  girths  under  the  belly  of  a  horse, 
and  at  the  other  end  to  the  musrol,  passing  between  the 
leg*  to  keen  him  from  rearing. 

MA'RTLET.  In  Heraldry,  a  fanciful  bird,  shaped 
like  a  martin  or  swallow,  but  depicted  with  short  tufts  of 
feathers  In  the  place  of  legs.  It  is  the  difference  or  dis- 
tinction of  a  fourth  son. 

MA'HTYK.  (Gr.  iuut*rvt,  or  ua*  r • .- .  witness;  in 
which  sense  the  word  is  used  by  the  writers  of  the  N. 
Test,  when  speaking  of  themselves,  in  reference  to  the 
testimony  they  bore  to  the  actions  of  Christ. )  When  the 
members  of  the  Christian  church  were  subjected  to  per- 
secution under  the  Roman  emperors,  the  persons  accused 
were  questioned  as  to  their  belief ;  and,  in  undergoing 
punishments  and  death,  were  said  to  bear  witness  of  their 
master  before  the  worM.  A  distinction  was  also  made 
between  those  who,  although  they  boldly  asserted  their 
belief,  were  yet  not  visited  with  extreme  punishment, 
who  were  designated  under  the  name  of  confessors,  and 
those  who  actually  suffered  death,  who  alone  were  dig- 
'  with  the  title  of  martyrs,  and  said  to  obtain  the 
of  martyrdom.  Martyr,  in  its  ordinary  signlfica- 
a  person  who  suffers  death  or  persecution 
of  his  belief.  (See  Moskeim't  Feci.  History 
(transited.  1790.1.77.;  Giescler  (transl  ).  c. 8. 14.fl.ftc 
As  to  the  Intercession  of  martyrs,  lb.  109.  162.) 

MA'RT YRO'LOGY.  (Gr.  u*( rvc.  and  X»y*<.  a  de- 
$eription. )  The  name  given  to  that  department  of  eccle- 
siastical history  which  relates  to  the  acts  and  deaths  of 
martyrs.  It  also  signifies  a  calendar  or  register  kept  In 
religious  houses,  wherein  were  inserted  the  names  and 
donations  of  their  benefactors,  and  the  days  of  their  death. 
As  specimens  of  this  species  of  works,  we  may  mention 
the  Startyrology  of  Eusebius,  which  was  so  celebrated  In 
the  early  church,  but  which  Is  lost ;  and  Fox's  Book  of 
Marturs,  the  roost  valuable  record  of  the  sufferings  of 
the  English  reformers.  Many  of  the  accounts  in  the 
early  martyrologies  are  purelv  fabulous.  See  Rninart's 
Acta  Martyrum :  Daronii,  Startyrologivm  Homanum  ; 
and  Middlcton's  Fret  Inquiry.  Gallonlus,  Dc  Sanctorum 
Martyrum  Cruciatibus ,  1 598,  and  subsequent  editions,  is  a 
bonk  which  has  had  great  popularity  on  tbe  Continent. 

M  A  SCA'GN IN .  A  mineralogies!  name  of  the  native 
sulphate  of  ammonia  of  volcanic  districts  ;  named  after 
Mascagni,  who  first  discovered  it. 

MA'SCLE.  In  Heraldry,  a  bearing  In  the  form  of  a 
lotengc  perforated  ;  supposed  to  represent  the  meshes  of 
a  net. 

MA'SONRY.  (Fr.)  The  science  of  combining  and 
joining  stones  for  the  formation  of  walls  and  other  parts 
in  constructing  buildings.  The 


is  difficult  and  complicated,  depending  on  a  thorough 
knowledge  of  descriptive  geometry.  Hence  the  various 
ds  of  obtaining  the  requisite  lines  for  the  artificer 
require  a  space  and  diagrams  which  cannot  be 
here  ;  but  the  reader  who  desires  acquaintance 
with  that  part  of  the  subject  may  consult  Rondelet, 
Traitt  Thiorique  et  Pratique  dc  r  Art  de  Bdtir,  Paris, 
IH29-30,  4to.,  with  the  certainty  of  finding  all  the  inform- 
ation he  requires.  Vitruvius  mentions  several  kinds  of 
masonry  among  the  ancients,  which  were  distinguished 
from  each  other  by  the  different  modes  of  arranging  the 
stones.  The  principal  are,  1.  The  Reticulatum,  which  is 
arranged  In  diagonal  courses,  like  the  meshes  of  a  net ; 
whence  its  name.  2.  The  Incertum ,  wherein  the  rising 
courses  are  so  laid,  without  any  certain  sizes  of  the  stones, 
as  that  the  vertical  joint  above  always  falls  over  the 
middle  of  the  joint  below.  The  appearance  of  this  work 
ts  not  perhaps  so  pleasing  as  that  of  the  first,  but  the 
work  itself  is  stronger.  3.  The  Isodomum,  in  which  all 
the  courses  are  of  equal  height,  as  Its  name  imports.  4. 
The  Pseudisodomum.  which  received  its  name  from  the 
courses  being  unequal  in  height,  b.  The  Emplectum,  In 
which  the  faces  of  the  work  were  wrought,  and  the  centre 
of  the  wall  filled  up  with  rubble  work,  in  which  species 
of  work  the  Greeks  employed  diatoni  or  bond  stones, 
running  in  one  piece  through  tbe  thickness  of  the  wall  to 
tie  it  together.  The  first  principles  to  be  attended  to 
In  building  stone  walls  are.  that  the  vertical  joints  In 
any  course  should  not  fall  over  tbe  vertical  jolnU  In 
7W 


MASS. 

the  course  Immediately  below  It ;  and  that  where  the? 
thickness  of  the  wall  consists  of  two  or  more  piece*  of 
stone,  bond  stones  or  blocks  which  run  through  the 
whole  wall  transversely,  if  possible  In  one  piece,  should 
lie  introduced  as  frequently  as  possible  for  the  purpose  of 
binding  the  whole  mass  together.  The  different  specie* 
of  masonry  in  present  use  may  be  reduced  to  four  :  — 
1 .  Bond  masonry,  wherein  the  stones  of  each  succecdint? 
course  are  laid  so  that  the  joint  that  mounts  and  sepa- 
rates two  stones  always  falls  directly  over  the  middle  of 
the  stone  below.  2.  That  of  brickwork,  where  the  bodies 
and  projections  of  the  stones  enclose  square  spaces  or 
panels.  Ac.  formed  with  bricks.  3.  That  called  by  the 
French  demotion,  or  small  work,  wherein  the  i 


4.  That 

In  the  middle  with  small  stones  a 
Masonry.  See  Fkkfmasonby. 

MASQUE,  or  MASK.  A  species  of  drama.  It  ori- 
ginated from  the  custom  in  processions,  and  other  solemn 
occasions,  of  Introducing  personages  In  masks  to  repre- 
sent imaginary  characters.  Many  of  these  characters, 
even  in  the  religious  shows  of  Italy,  Ac.  were  of  a  gro- 
tesque description,  and  the  performance  often  intermixed 
with  dancing  and  buffoonery.  By  degrees,  in  England, 
something  of  a  dramatic  character  was  added  to  these 
exhibitions.  At  first,  as  in  the  well-known  progresses  of 
Queen  Eli tabeth,  monologues  or  dialogues  in  verse  were 
put  into  the  mouths  of  the  masked  performers  ;  and.  in 
tbe  reign  of  James  I.,  they  had  ripened  into  regular  dra- 
matic performances:  sometimes,  as  in  the  Tempest  of 
Shakspeare,  introduced  by  way  of  interlude  In  regular 
plays ;  at  other  times  acted  as  separate  pieces,  with  much 
machinery  and  decoration.  Den  Jonson  was  the  first, 
and  Indeed  almost  the  only  classical  English  writer  (with 
theexception  of  Milton,  in  the  solitary  and  noble  specimen 
of  Com  us)  who  devoted  much  labour  and  taste  to  this  de- 
partment of  the  drama.  His 
at  court :  the  queen  of  James  I  .,  and  after  her  the  i 
plished  Queen  Henrietta  Maria,  did  not  disdain  to 
part,  at  least  as  silent  dramatis  persons?,  in  some  of  1 
pageants.  Tbe  taste  for  them  died  as 
Charles  I.  j  and  alter  the  Interruption 
gross  of  dramatic  art  and  literature  by  i ' 
were  not  again  brought  into  fashion. 

MASQUER  A'DE.  (ItaL  mascherata.)  An  amuse- 
ment practised  In  almost  every  civilised  country  of  mo- 
dern times,  consisting  of  a  ball  and  other  festivities,  fn 
which  only  those  who  are  masked  or  disguised  can  par- 
ticipate. This  species  of  amusement  had  its  origin  in 
Italy,  where,  according  to  Hail's  Chronicle,  they  had  be- 
come fashionable  so  early  as  the  beginning  of  the  16th 
century.  Of  its  introduction  into  England  Hall  thus 
speaks :  —  "  On  the  date  of  the  Epiphaine,  at  night  (a.  o. 
1512-13),  the  king  (Henry  VIII.)  with  eleven  others  were 
disguised  after  the  manner  of  Italic,  called  a  maske.  a 
thing  not  seen  afore  in  England  :  they  were  aparcb  il  in 
garmentes  long  and  brode.  wrought  all  with  golde.  with 
risers  and  cap  pes  of  golde;  and  after  the  banket  doen, 
these  maskers  came  in  with  the  six  gentlemen  disguised 
In  silk"  (In  all  probability  the  domino  of  more  recent 
times),  "  baryngc  staffe  torches,  and  desired  the  ladies  to 
daunce :  some  were  content ;  and  some  that  knew  the 
fashion  of  it  refused,  because  it  was  not  a  thing  commonly 
seen.  And  after  the!  daunced  and  commoned  together,  as 
the  fashion  of  tbe  maskes  Is,  thel  toke  their  leave  and 
departed,  and  so  did  the  quern 
invention  of  masquerades  is 
died  In  1543. 

MASS.  (Lat.  mlssa.)  The  name  by  which  the  Ro- 
man Catholics  designate  the  celebration  of  the  Lord's 
Supper  after  the  forms  of  their  church.  The  term  is  de- 
rived from  the  phrase,  "  Ite,  mlssa  est,  concio "(i.e.  Go. 
the  assembly  is  dissolved) ;  by  which  the  priest,  in  the  pri- 
mitive ages,  signified  to  the  catechumens  that  all  that  part 
of  the  service  of  the  church  was  concluded  which  It  was 
allowed  to  all  believers  indiscriminately  to  attend.  The 
communion  of  the  eucharist  was  extended  only  to  the 
higher  class,  Vae  fideles,  who  had  completed  the  period 
of  initiation  and  instruction  :  and,  after  the  pronunciation 
of  these  words,  tbe  offering  of  tbe  body  and  blood  was 
made.  It  was  to  this  offering  Itself  that  the  term  missa 
came  to  be  applied.  The  service  of  the  mass,  as  It  is  still 
retained  throughout  Catholic  countries,  was  the  work  of 
Gregory  I.  in  the  6th  century.  It  consists  of  three  parts  : 
the  offertorium,  or  offering  of  the  elements  upon  the 
altar ;  the  consecration,  by  which  they  are  supposed  to 
undergo  the  transubstantial 
blood  of  Christ ;  and  the  sumption,  or  actual 


in  them  by  the  communicants.  These 
accompanied  by  the  recitation  of  various  prayers ;  and  the 
priests  go  through  numerous  evolutions,  which  are  sup- 

sion  of  our  Lord.  Higl 
service  accompanied  wi 

Mass.  (Germ,  masse.)  Tbe  quantity  of  matter  of 
which  any  body  is  composed.    The  mass  it  directly  as 
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the  product  of  the  volume  of  the  body  into  Its  density. 
The  mus  multiplied  into  the  constant  force  of  gravity 
c  .nstit  ute*  the  weight ;  and  hence  the  mui  of  any  body 
:>  rightly  estimated  by  It*  weight.  See  Mechanics. 
m  tu.  In  the  Floe  Arts,  a  large  quantity  of  matter  of 
It  Is  generally  applied  in  painting  to 


lirtt  and  shade  brought  upon  objects  proper  for  their 
rfrepUor^  and  groupedor  arranged  so^as  ^Mri™  ^j^0** 


\j*  in?  w attired 
MASS  A'l.l  A  S  S.  SscV.vcum*. 
MA'SSRTER.    (Gr.  f**.rrm+umi,  I  chew.)    A  short 
thi-k  muscle  which  raises  the  lower  jaw,  and  assists  in 
moving  it  backwards  and  forwards  in  the  act  of  chewing. 
MA'SSICOT.    Yellow  oxide  of  lead. 
MA'SSORA.or  MASORA.  A  critical  work  among  the 
Jews,  containing  remarks  on  the  verses,  words,  letters,  and 
vowel-points  of  the  Hebrew  text  of  the  Bible.  As  the  sa- 
cred books  were  originally  written  without  any  breaks  or 
divisions  into  chapters  or  verses  or  even  words,  the  Jews 
fcxind  it  necessary  to  establish  a  canon  to  fix  and  ascer- 
tain the  reading  of  the  Hebrew  text.  This  rule  or  canon 
u  designated  Massora.  or  tradition,  in  which  the  verses, 
letters,  words,  Ac,  are  all  numbered ;  and  by  this  means 
the  slightest  variations  can  be  detected.    The  Jewish 
rabbis  who  drew  up  this  work  are  styled  Massorite*.  Sec 
Biblical  Histtory,  Ac. 

MAST.  A  long  piece  or  system  of  pieces  of  timber, 
placed  nearly  perpendicularly  to  the  keel  of  a  vessel  to 
support  the  yards  or  gaffs  on  which  the  sails  are  ex- 
tended. When  a  mast  is  one  entire  piece,  it  is  called  a 
! ;  but  In  all  large  vessels  it  is  composed  of  seve- 
c ailed  lover,  top,  and  lop-gallant  masts: 
a  fourth,  called  a  royal  mast. 

1  of  supporting  each  mast  on  the  one  next 
it  Is  peculiar.    On  the  sides  of  the  lower  mast, 
feet  below  the  head,  are  placed  cheeks :  on  these  are 
fited  horisontally  two  short  pieces  of  wood,  fore  and  aft, 
\  trestle  trees.   Across  these  at  right  angles  are  laid, 
and  abaft  the  mast,  two  or  more  longer  and  lighter 
,  called  crou  trees,  which  give  the  name  to  the  en- 
ure system.    On  the  mast  head  itself  is  a  cap. 

The  topmast  being  placed  up  and  down,  the  fore  side 
of  the  lower  mast  is  swayed  up  between  the  trestle  trees, 
irvj  through  the  round  or  foremost  hole  in  the  cap.  When 
raised  so  high  that  the  keel  of  the  topmast  is  nearly  up  to 
the  surface  of  the  cross  trees,  a  piece  of  iron,  called  the 
M,  is  put  through  the  hole  in  the  heel  for  the  purpose  ; 
and  on  this  fid,  of  which  the  ends  are  supported  on  the 
trestle  trees,  the  topmast  rests.  When  fielded,  the  top- 
mast U  Hayed,  and  the  rigging  or  shrouds  set  up  to  the 
*tad  eyes  in  the  ends  of  the  cross  trees.  These  dead  eyes 
pull  from  the  lower  rigging  below,  and  thus  the  cross 
trws  serve  merely  to  extend  the  rigging.  The  topgallant 
is  supported  in  the  same  manner  on  the  topmast.  When 
'.he  mast  is  to  be  taken  down,  it  is  first  raised  to  relieve 
the  fid ;  which  being  drawn  out,  the  mast  is  lowered. 

The  masts  are  supported  by  a  strung  rope,  leading  for- 
ward, called  the  slay ;  by  others,  leading  aft  on  each  side 
at*  the  ship,  called,  in  general,  backstays ;  and  by  others 
abreast,  called  shrotrds.  and  also  breast  backstays. 

Large  lower  masts  are  composed  of  pieces,  and  have 
for 

» so  square, 
at  intervals. 

The  main-mail  is  near  the  middle  of  the  vessel,  the 
fore-mast  Is  that  which  is  nearest  the  fore  part,  and  the 
nzen-mast  is  abaft  the  mainmast. 

The  old  rule  for  the  length  of  the  main  lower  mast  Is 
to  take  |  the  sum  of  the  length  of  the  lower  deck  and 
rxtrane  breadth :  the  fore-mast  Is  gths  of  the  main-mast, 
the  mtxen-mast  considerably  smaller.  The  top-mast  is 
•bout  Jths  of  the  lower-mast.  These  rules,  as  well  as 
others  for  the  thicknesses,  Ac,  are  merely  for  conve- 
nience, based  on  no  mechanical  principle,  and  are  by  no 
means  strictly  followed. 

MA'STRR.  (Lat.  magister.)  A  title  frequent  among 
the  Romans:  as  magister  equitum  (master  of  the  horse, 
•**  lieutenant  or  second  in  command  to  a  dictator), 
"•agister  peditum.  magister  census,  Ac.  Magister  mi- 
'Ibsi  (master  of  the  army,  or  of  military  affairs)  was  a 
title  under  the  later  Roman  emperors.  Grand  master, 
In  modern  times,  is  the  common  title  of  the  chief  of  the 
orders  of  knighthood,  and  of  some  fraternities,  as  the 
Freemasons.  The  eldest  sons  of  some  noble  landed  pro- 
prietor* are  designated  as  masters  in  Scotland ;  as  the 
matter  of  Gray,  master  of  Douglas,  Ac. 

MasTts.  In  the  Universities,  a  degree  in  arts ;  the 
most  ancient  of  all  the  academical  titles.  In  the  uni- 
'trsity  of  Paris,  where  this  as  well  as  the  other  learned 
distinction*  appears  to  have  originated,  it  was  originally 
s  mere  title,  belonging  to  those  who  taught  In  the  schools 
(msgistri,  doctores).  Thus  every  master  was,  of  ne- 
ff**ity.  «  lecturer.  In  process  of  time  (and  probably 
•boot  the  middle  of  the  13th  century)  the  tlUe 


years  been  made  of  several  lengths,  about  a  foot 
ire.  and  the  whole  supported  merely  by  hoops 
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dene*  and  proficiency  ;  while  the  duty  of  lecturing  was 
confined  only  to  a  certain  number  of  masters,  termed  re- 
gents. About  the  same  period  the  separation  of  the  de- 
grees of  master  and  doctor  took  place.  In  the  English 
universities,  the  degree  of  master  of  arts  follows  that  of 
bachelor.  A  master  becomes  a  regent  after  a  short  pe- 
riod; and,  according  to  the  old  academical  constitution, 
is  supposed  to  read  lectures  during  the  year  of  his  re- 
gency. On  becoming  a  regent,  he  becomes  a  member  of 
the  governing  body  of  the  university;  having  a  vote  in 
congregation  and  convocation  at  Oxford,  in  the  senate  at 
Cambridge.  In  our  universities  the  degree  of  master  la 
the  highest  in  the  faculty  of  arts ;  but  subordinate  to  that 
of  bachelor  of  divinity.  Elsewhere  the  faculty  of  arts  is 
synonymous  with  that  of  philosophy.  In  which  the  degree 
of  doctorate  is  conferred,  superior  to  that  of  master. 

Master,  otherwise  called  Captain,  in  Commercial  Navi- 
gation, the  person  entrusted  with  the  care  and  naviga- 
tion of  a  ship.  His  duties  are  very  important.  In  some 
countries  no  one  can  be  appointed  to  this  office  who  has 
not  been  declared  to  fill  it  by  a  legally  constituted  board  ; 
but  in  this  country  the  owners  are  left  to  their  own  dis- 
cretion as  to  the  skill  and  honesty  of  the  master ;  and 
although  he  Is  bound  to  make  good  any  damage  that  may 
happen  to  the  ship  and  cargo  by  his  negligence  or  unskil- 
fulness,  be  cannot  be  punished  as  a  criminal  for  mere 
incompetence.  No  one  is  qualified  to  be  the  master  of  • 
British  ship  unless  he  be  a  natural-born  British  subject, 
or  naturalized  by  act  of  parliament ;  or  have  become  a 
subject  to  his  majesty  by  conquest,  cession,  Ac.  and  have 
taken  the  oaths  of  allegiance  ;  or  a  foreign  seaman  who 
has  served  three  years  in  time  of  war  on  board  of  his 
majesty's  ships. 

Mastkr.  In  the  Royal  Navy,  the  officer  who  has  the 
charge  of  the  navigation  of  the  ship,  with  other  duties  : 
bis  rank  is  next  to  lieutenant. 

Master  Attendant.  The  officer  next  In  rank  to  tho 
superintendent  of  the  royal  dock-yard. 

Master  at  Arms.  A  petty  officer  of  the  navy,  who 
is,  in  fact,  the  head  of  the  police  of  the  ship :  his  assist- 
ants are  called  ship's  corporals. 

Mastkr  or  the  CerrmoNies.  An  officer  attached  to 
all  European  courts,  whose  duty  consists  in  regulating 
all  matters  of  etiquette  and  state  ceremony.  {See  Ce- 
remonies, Ac.)  The  name  Is  also  applied  to  any  Indi- 
vidual who  1*  appointed  by  general  consent  to  preside 
over  the  arrangements  of  a  public  ball,  with  the  power 
of  deciding  all  disputes  that  may  arinc  therein. 

Master  or  the  Horse.  Tho  third  great  officer  in 
the  British  court.  When  not  put  in  commission,  thla 
office  is  always  filled  by  a  nobleman.  He  has  the  manage- 
ment of  all  the  royal  stables  and  bred  horses,  with  autho- 
rity over  all  the  equerries  and  pages,  coachmen,  footmen, 
grooms,  Ac,  In  solemn  cavalcades  he  rides  next  the 
sovereign.  Salary,  127C/.  13s.  id.  per  annum.  The  queen 
dowager's  household  has  also  a  master  of  the  horse  and 


f"tu  the  middle  of  the  13th  century)  th 
^gree,  attainable  by  all  after  a  certain 
7S1 


three  equerries. 

Master  op  the  Household.   An  officer 
under  the  treasurer  of  the  household  to  survey  accounts. 
Master  or  the  Mint.  See*  Mint. 
Master  or  the  Roofs.    An  officer  of  the  i 
hold.  In  the  lord  chamberlain's 
is  800/.  per  annum. 
Master  or  the  Roll*.   See  Masters  in  Chancery. 
Masters  in  Chancery,  are  assistant*  to  the  lord  cha 
cellor.   The  masters  in  ordinary  are  twelve  In  number, 
of  whom  the  master  of  the  rolls  is  chief.  To 

orders  for  statir 

Ac 

bills 

in  chancery  with  reference  to  their  propriety.  The  mas- 
ters are  also  employed  by  the  house  of  peers  in  carrying 
messages  to  the  commons.  Masters  extraordinary  are 
appointed  to  act  in  the  country  beyond  twenty  miles 
from  London.  By  3  A  4  W,  4.  c.  04.  s.  16.,  the  appoint- 
ment of  masters  In  ordinary  is  taken  from  the  lord  chan- 
cellor, and  vested  in  the  crown. 

MA'STER-SI'NGERS.  A  class  of  poets  who  flou- 
rished hi  Germany  during  the  15th  and  part  of  the  IGth 
century.  They  were  confined  to  a  few  imperial  towns, 
and  their  chief  seat  was  the  city  of  Nuremberg.  They 
were  generally  of  burgher  extraction ;  and  formed  regular 
corporations,  Into  which  proficients  were  admitted  by  the 
ordinary  course  of  apprenticeship.  Their  poetry  (gene- 
rally confined  to  devotional  or  scriptural  pieces,  legendary 
tales,  with  some  admixture  of  satire  and  of  amatory  lyrics) 
was  subjected  to  a  peculiar  and  pedantic  code  of  laws,  both 
composition  and  versification;  and  a  board  of  judges 
(styled  merker)  assembled  to  hear  the  poems  recited,  and 
mark  the  faults  which  might  be  committed  in  either  par- 
ticular: ho  who  had  the  fewest  fault*  received  the  prise. 
Hans  Sachs,  the  famous  cobbler  of  Nuremberg,  was  a 
member  of  these  societies ;  although  his  genius  was  of 
too  Independent  a  character  to  submit  to  the  trammels  of 
their  poetical  regulations. 
MA'STIC  (Gt.i»MT$m%,a  specie*  of  g*m.)  In  Ar- 
of  recent  introduction  into  I 
3A 
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(i  description*  of  per*on*  in  a  merchantman  —  the 
ami  marine™ ;  the  mates  being  Included  in  the 
iml  the  captain  being  responsible  for  their  pro* 


MASTICOT. 

employed  for  plastering  walls.  It  is  used  with  a  consi- 
derable portion  of  linseed  oil,  and  sets  hard  in  a  few  days. 
From  this  latter  circumstance,  and  from  its  being  lit  tor 
the  reception  of  paint  at  an  early  period,  it  is  much 
in  works  where  great  expedition  Is  requisite. 

Mastic.    A  peculiar  retin  which  exudes  from 
taeia  lentiscus.    Its  chief  use  is  in  varnishes. 

MA'STICOT.  (Fr.  massicot.)  In  Painting,  a  yellow 
colour,  being  an  oxide  of  lead. 

MASTFTIS.  (Or.  psMrrt,  the  breast.)  Inflammation 
of  the  breast  in  women :  It  commonly  terminates  in  sup- 
puration. 

MA'STODON.  (Gr.  u»*-r»f.  a  nipple,  and  «W. 
tooth.)  A  genus  of  extinct  fossil  quadrupeds  allied  to 
the  elephant  .  so  called  from  the  conical  projections  upon 
the  surfaces  of  the  molar  teeth. 

MA'STOID  (Gr.  amstt**.  and  vise,  form.)  Certain 
nipple-like  protuberances  of  the  bones. 

MASTOTHR'CA.  (Gr.  ssmtth,  and  S*nn<  a  recep- 
tacle.) A  name  sometimes  used  for  Marsupium.  and  ap- 
plied to  the  abdominal  pouch  of  the  marsupial 

MATE.  In  a  Merchant  Ship,  the  deputy  of  t 
taking  in  his  absence  the  command.    There  are 
time*  only  one,  and  sometimes  two,  three,  or  four 
in  a  merchantman,  according  to  her  sixe ; 
1st.  2d.  3d.  Ac.  mates.   The  law,  howev< 
only  two  descriptions  of  persons  In  a 

latter,  and 
ceedings 

In  men-of-war,  the  officers  immediately  subordinate  to 
the  captain  are  called  lieutenant*.  But  the  master,  or 
officer  whoie  peculiar  duty  it  Is  to  take  charge  of  the 
navigation  of  the  ship,  has  certain  mates  under  him,  se- 
lected from  the  midshipmen.  The  boatswain,  gunner, 
carpenter,  Ac.  have  each  their  mates  or  deputies,  taken 
from  the  crew. 

The  officers  subordinate  to  thecommander  in  the  ships 
belonging  to  the  East  India  Company  were  called  1st, 
Sd,  3d,  Sc.  officers.  East  Indiamen  had  no  sailing 
masters,  the  commanders  performing  that  duty.  (Fal- 
coner's Marine  Dictionary,  Ac.) 

Mate.  The  Paraguay  name  of  a  plant  called  Ilea 
paraguensis  by  botanist*,  whose  leaves  are  used  ex- 
tensively in  that  country  as  a  substitute  for  tea.  It 
has  the  property  of  turning  milk  blackish  when  mixed 
with  it. 

MATE'RIAL.  Any  thing  composed  of  matter,  or 
posseting  the  fundamental  properties  of  matter.  See 

M  ATTBR. 

MATE'RIALISM.  That  metaphysical  theory  which 
Is  founded  on  the  hypothesis  that  all  existence  may  be 
resolved  Intoa  modification  of  matter,  including,  of  course, 
the  conscious  subject.  Materialists,  of  one  sort  or  other, 
have  abounded  in  every  stage  of  philosophical  thought. 
They  have  consisted,  in  the  main,  of  persons  accustomed 
to  the  exclusive  pursuit  of  merely  physical  or  empirical 
science,  who  have  transferred  the  habits  and  prejudices 
thus  engendered  to  the  higher  sciences  of  metaphysics 
and  physiology.  The  most  celebrated  materialist*  were, 
among  the  ancients,  Democritus  and  his  later  disciples  ; 
Epicurus  and  bis  sect ;  to  whom  may  be  added,  though 
in  a  somewhat  different  sense,  the  Stoics :  among  the 
moderns,  Gassendl,  Hobbes,  Hartley,  and  Dr.  Priestley. 
Most  schemes  of  materialism  rest  on  the  assumption 
that  all  that  is  real  In  nature  consists  in  the  minute  par- 
ticles from  the  juxtaposition  of  which  all  sensible  objects 
arise.  This  is  what  is  variously  designated  as  the  atomic, 
the  mechanical,  or  the  mechanlco-corpuscular  theory,  and 
has  met  with  supporters  chiefly  in  France.  Among  our- 
selves,  in  very  recent  times,  Dr.  Thomas  Brown  has 
eloquently  maintained  that  part  of  this  system  which  re- 
lates to  physical  phenomena  ;  though  he  has  combatted, 
with  the  utmost  subtlety  and  Ingenuity,  the  portion  of  it 
which  includes  the  nature  of  the  mind  itself.  (Compare 
sect,  v — Ix.  with  sect,  xii— xiv.  See  also  Priestley's 
Disquisitions  on  Matter  and  Spirit,  1777  ;  and  his  Three 
Dissertations  on  the  Doctrine  of  Materialism  and  Philo- 
sophical Necessity.  Also,  Price's  Letters  on  Materialism 
and  Philosophical  Necessity. )  The  latest  and  boldest  de. 
fence  of  materialism  that  has  appeared  in  England  is  to 
be  found  in  the  celebrated  lectures  of  Mr.  Lawrence,  who 
maintained  that  the  brain  is  to  be 
thought.  In  the  same  sense  in  which  the  liver 
bile  or  the  stomach  the  gastric  juice. 

MATE'RIA  MEDICA.  Thlsterm 
substances,  natural  and  artificial,  which  are  used  in  the 
cure  of  disease,  and  which  are  usually  called  medicines 
They  are  " 
their  virtues 
but  perhaps 
phabetlcal. 

MATHEMA'TICS.  (Gr.  ttmBtrn,  learning.)  The 
science  which  Investigates  the  consequences  which  are 
logically  deducible  from  any  given  or  admitted  relations 
between  magnitudes  or  numbers.  It  is  usually  divided 
two  £*rt» : 


i  *<-*.m\  hi  in  wiiicu  arc  uauiui;  t-a-iiru  mruiLiwt. 

frequently  arranged  into  classes  dependent  upon 
ues  or  effects,  or  upon  their  constituent  parts  : 
ips  the  most  convenient  arrangement  is  the  al- 


MATTER. 

numbers  are  the  subject  of  investigation ;  and  mixed. 
where  the  deductions  thus  made  are  from  relations  »  hi  eh 
are  obtained  by  observation  a«d  experiment  from  the 
phenomena  of  material  nature,  ana  which  constitutes 
what  is  otherwise  called  physics,  or  physical  science. 

The  first  object  of  mathematical  science  was  geo- 
metry, and  this  received  its  highest  degree  of  cultivation 
amongst  the  Greeks.  Several  of  their  works  are  come 
down  to  our  own  times,  but  all  have  undergone  more  or 
less  of  mutilation ;  and  somo  of  the  most  interesting  are 
either  wholly  lost,  as  the  Purisms  of  Euclid,  or  known 
to  us  only  through  the  medium  of  Arabic  translations,  as 
the  Sectio  Rationis  of  Apollonius.    See  Geometry. 

The  next  object  of  research  that  comes  under  the  de- 
nomination of  pure  mathematics  is  number,  the 
of  which  constitutes  arithmetic.   By  reason  of  their 
fective  system  of  notation,  the  Greek  geometers 
under  the  necessity  of  employing  very  complicated 
thods  for  performing  ordinary  arithmetical  c~ 
and  for  Investigating  the  more  abstruse 
relations  of  numbers  they  had  recourse  to  | 

The  modern*  have,  however, . 
a  i        more  simple  and  direct  system  of 


and 


bypurely  geometrical 
never  beeti  effected.    The  differential  calculus 


See 


calculus  of  functions  are  also  branches  of  algebra. 
Arithmetic  and  Algebra. 

Of  the  various  branches  of  the  mixed  mathematics,  or 
applied  mathematics,  astronomy  is  by  far  the  most  ad- 
vanced towards  perfection  ;  and  next  to  it  the  doctrine 
of  optics,  which  has  been  cultivated  as  subservient  to 
astronomy.  This  has  depended  chiefly  on  the  simplicity 
of  the  late*  which  connect  the  phenomena,  and  the  con- 
sequent simplicity  of  the  mathematical  investigations 
which  are  necessary  for  a  development  of  their  conse- 
quences. Nevertheless,  simple  as  those  laws  are,  and 
relatively  simple  as  the  Investigations  to  which  they  lead 
also  are,  their  perfect  development  is  beyond  the 
powers  of  mathematical  science,  which  in 
cases  can  only  furnish  approximate  results. 

M  A  'Tins.  In  the  Roman  Catholic  church,  the . 
of  the  canonical  hours  of  prayer.  See  Hours. 

MA'TRASS  A  chemical  vessel  employed  in  sublima- 
tions, and  in  digesting  solutions  In  a  sand  heat.  It  is 
luperseded  In  the  modern  laboratory  by  a  flask. 

M A T UP C U L A .  ( Lat.  mater, mother. )  A  i 
of  the  admission  of  persons  Into  any  body  of 

hich  a  list  is  made.  In  the  Romish  church  f 


mat r tenia  elericorum,  a  list  or  catalogue  of  the  officiating 
clergy  ;  and  matricula  pauperum,  a  list  of  poor  persons 
to  be  relieved.    Hence,  when  a  student  is  entered  in  the 


register  of  the  universities,  h 
MATRIMONY.  See  Marmaoi. 
MA'TRIX.  (Lat.)  In  Medallurgy,  the  stony  , 
stance  in  which  crystalline  minerals  and  metals  are 
bedded  is  frequently  termed  their  matrix  or  gangtse.  In 
dyesinking  the  matrix  is  the  indented  mould  from  which 
impressions  are  taken  in  relief.  Type-founders  apply  the 
term  to  the  Iron  moulds  in  which  the  letters  are  cast, 

MA'TTER.  (Lat.  materies.)  Substance.  Of  the  in. 
timate  nature  of  matter  the  human  faculties  cannot  take 
cognisance ;  nor  can  data  be  furnished,  by  observation  or 
experiment,  on  which  to  found  an  Investigation  of  It.  All 
we  know,  or  ever  can  know  of  matter,  is  its  sensible  pro- 
perties. Some  of  these  are  the  foundation  of  physical 
science  ;  others  of  the  different  subordinate  science*,  as, 
for  instance,  of  chemistry. 

Matter  is  divisible  by  abrasion  and  other  means  into 
small  fragment*,  which,  when  the  division  i*  carried  to 
any  considerable  extent,  are  called  particles.  It  Is  sup- 
posed, however,  and  many  reasons  appear  to  justify  the 
hypothesis,  that  it  is  capable  of  reduction  into  particles 
(called  atoms)  of  particular  forms,  and  each  class  having 
Its  own  proper  magnitude  and  peculiar  properties ;  that 
determinate  numbers  of  atoms  of  one  kind  admit  of  com- 
bination with  some  determinate  number  of  another  kind, 
or  of  several  kinds,  and  of  thereby  forming  compounded 
atom*,  having  properties  peculiar  to  that  combination, 
and  different  from  the  known  properties  of  their  ele- 
mental atoms.  These  solutions  and  combinations  result 
from  properties  Inherent  in  the  atoms  themselves ;  but 
whether  the  simple  classes  of  atoms  that  are  believed  to 
exist  arc  themselves  really  primary  and  elemental  is 
known,  and  probably  never  can  be  with  certainty. 
In  larger  masses,  or  In  masses  of 


of  such  compound*,  wliose  elements  we  have  reason  to 
believe  differ  very  considerably ;  and  other  properties  are 
found  to  exist  in  all,  and  differing  only  in  degree  or  in- 
tensity. These  last  are  the  subjects  of  physical  investi- 
gation :  they  are  called  emphatically  the  properties  of 
matter  ;  and  the  laws  of  their  mutual  influences  are  the 
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MAUXDRIL. 


r  continent.  The 
are  usually  reckoned  the 


which  every  known 
of  being  separable  into  parts,  and 
<v-m»  again'  into  smaller  part*,  and  so  on  until  the  parts 
Ixcome  inappreciable  to  our  senses ;  nor  can  any  limit 
t*  placed  to  the  subdivision. 

2.  Impenetrability,  or  a  resistance  exerted  by  every 
body  to  the  occupation  of  its  place  by  another.  This  re- 
siitance  is  of  various  degrees  of  intensity,  dependent  on 
the  state  and  atomic  composition  of  the  bodies  ;  but  no 
two  bodies  ran  simultaneously  occupy  the  same  place. 

J.  Porosity,  or  the  separation  of  the  particles  or  atoms 
•-  in  »M.-h  othrr  by  int<  rv.iW  or  purrs.    Fvnj  iiilnt.iiu'f 
with  which  we  are  acquainted  is  more  or  lets  porous. 
\.  Compressibility,  or  the  property  in  virtue  of  which 

dimensions. 

Among  the  essential  properties  of  matter  may  alto  be 
included  extension  and  pen  re ;  but  these  belong  alto  to 
tpare.  and  form  the  subject  of  geometry. 
The  contingent  properties  of  matter  are  mobility  and 
kt.    Matter  in  every  form  is  capable  of  being  moved 
one  place  to  another  ;  and  every  substance  gravi- 
towardt  the  centre  of  the  earth.    But  motion  has 

to  the  attraction  of  other 


The  above  are  the  general  properties  of 
whkh  physical  investigations  depend, 
ever,  various  other  qualities  belonging  to  particular  sub- 
stance*,  or  to  matter  in  particular  states,  the  consider- 
ation of  which  It  important  in  mechanical  philosophy. 
Among  these  the  principal  are  elasticity,  fluidity,  hard- 
ntss,  rigidity,  solidity,  —  for  which  tee  the  respective 
tmn*. 

MAU'NDRIL.  In  Coal  Mines,  a  pick  with  two  shanks. 
MAUNDY  THURSDAY.  The  Thursday  preced- 
ing Faster,  on  which  the  tovereign  of  England  dis- 
tributes alms  to  a  certain  number  of  poor  persons  at 
Whitehall ;  so  named  from  the  maunds  or  baskets  in 
which  the  gifts  were  formerly  contained.  (See  Sherb 
Thursday.)  This  custom  is  of  very  great  antiquity; 
tad,  according  to  Ducange.  it  derives  its  origin  from  St. 
Aujrustlne.  (See  S'are's  Glossary;  Potbrookc's  Eneyc. 
•/Antiquities,  p.  702.) 

MA  UK,  SAINT,  CONGREGATION  OF.  A  learned 
body  of  religious  of  the  Benedictine  order ;  so  called  from 
»  village  near  Paris,  where  they  were  established  In  IG18. 
On  the  request  of  Louis  XIII.,  Gregory  XV.  gave  this 
order  bis  approval  by  an  apostolical  brief,  dated  17th  of 
May.  1621  ;  and  it  obtained  new  privilegct  from  Urban 
V  III.,  by  a  bull  dated  21st  of  Jan.  1627.  The  fame  or 
this  body  attracted  the  attention  of  many  other  religious 
1  of  which  were  induced  to  submit  to  its 
:  it  numbered  upwards  of  a  hundred  re- 
The  literary  world  owes  to  them  a  series 


its 

tethers,  during  the 


Horn  of  ancient  Greek  authors,  chiefly 
17th  century.  Among  the  most  emi- 
rs during  that  period  mav  be  inen- 


v-nt  of  its  members  during  that  period  mav  be  men- 
tioned Jean  Mabillon.  Thicrri  Rulnart,  Hugh  Menard, 
aad  Bernard  de  Montfaucon,  Jrc.  &c.  (See  Mosheim. 
£eet.  Hist.  vol.  v.) 

MAUSOLE'UM.    A  sepulchral  building;  to  called 
from  Mausolut.  king  of  Carta,  to  whose  memory  it  was 
raised  by  bis  wife  Artemisia,  almut  3.r»3  B.C. :  hence  all 
'-pulchral  structures  of  Importance  have  obtained  the 
rume  of  mausolca.  From  its  extraordinary  magnificence 
it  was  esteemed  the  seventh  wonder  of  the  world.  Ac- 
<  irdinjr  t'i  Pliny,  it  w a-  one  hundred  and  eleven  feet  in 
circumference,  and  one  hundred  and  forty  feet  high.  It 
it  said  to  have  been  encompassed  by  thirty-six  columns, 
exceedingly  enriched  with  sculpture. 
MAXI'LLA.  (Lat.  maxilla,  a  Jaw.)  In  Anatomy,  thit 
tmn  is  applied  to  the  boni  s  supporting  the  teeth  of  both 
jaws.    In  Zoology,  it  is  restricted  to  the  upper  jaw  in 
Mammalia,  and  to  the  Inferior  pair  of  horiiout.il  jawt  In 
articulate  animals. 
MA'XIM.    Synonymous  with  asiom,  which  see. 
MA'XIM  A  AND  MINIMA.   Termt  employed  in  ana- 
lysts to  signify  not  the  absolute  greatest  and  least  values 
oVa  variable  quantity,  but  the  values  It  has  at  the  Instant 


to  increase  and  begins  to  decrease,  or 
A  variable  quantity  may  therefore  have  se- 
veral maxima  and  minima.  The  theory  of  maxima  and 
minima  forms  a  part  of  the  differential  calculus,  and  is 
accordingly  given  in  all  works  on  that  subject. 

MAY.  The  fifth  mouth  of  our  year,  but  the  third 
of  the  Roman.  The  name  is  supposed  to  be  derived 
from  Mala,  the  mother  of  Mercury,  to  whom  the  Romans 
offered  sacrifices  ou  the  first  day  of  the  month  ;  but 
various  other  derivations  have  been  assigned  to  it.  See 
CsLCMoaa. 

MAY  DAY.  The  1st  of  May  it  usually  so  called  in 
I  n gland,  by  way  of  eminence,  tn  commemoration  of  the 
festivities  which  from  a  very  earl 


MEAN. 

terved  on  that  day.  It  would  be  out  of  place  in  this 
work  to  give  any  detailed  account  of  them,  as  they  are 
universally  known ;  but  a  few  wordt  as  to  their  origin 
may  not  be  out  of  place.  In  looking  at  the  nature  of 
these  rites,  which  are  to  a  certain  extent  common  to 
every  place  in  which  they  are  observed,  it  is  evident 
that  they  had  their  origin  in  the  heathen  observances 

firactised  in  honour  of  the  Latiu  goddess  Flora;  but  it  it 
m possible  to  fix  with  accuracy  the  precise  period  at 
which  they  were  introduced  into  England.  The  earliest 
notice  of  the  celebration  of  May -day  may  be  traced  to  the 
Druids,  who  on  May-eve  were  accustomed  to  light  large 
fires  on  eminences  In  gratitude  and  Joy  for  the  return  of 
spring.  At  a  later  period  the  observance  of  this  day  ap- 
pears not  to  have  been  peculiar  to  any  class  of  society, 
for  the  most  exalted  at  well  as  the  lowest  persons  took 
part  In  it.  In  his  Court  qf  iMve  Chaucer  says,  that  on 
thit  day  "  forth  goeth  all  the  court,  most  and  least,  to 
fetch  the  flow  res  fresh,  and  braunch  and  bloom  ; "  and  it 
it  well  known  that  Henry  VIII.  and  Katherine  and  all 
their  court  partook  in  the  diversion.  The  maypole,  which 
it  still  visible  in  many  of  the  English  villages,  and  Jack 
in  the  green  are  still  relict  of  thit  custom.  (Some  in- 
teresting remarks  on  thit  subject  are  to  be  found  in 
Griimn's  Deutsche  MytAologic,  pp.448 — 451.) 

MAYOR.  ( Lat.  major,  meaning  the  first  or  senior  al- 
derman.) The  title  of  the  chief  municipal  officer  of  a 
borough,  to  whom  it  appears  to  have  been  first  given  by 
charters  granted  some  time  after  the  Conquest.  But  the 
title  and  office  of  portreeve  or  boroughreeve  still  con- 


right 


,  and  in 
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from  a  very  early  period  were  till  re- J 


latter  title  was  applied  universally  and  exclusively  to 
every  borough.  The  chief  magistrates  of  London  and 
Dublin  are  designated  Lord  Mayor. 

Mayor.  (Maire.)  In  France,  the  first  municipal 
officer  of  each  commune,  according  to  a  general  system 
established  by  the  law  of  14th  Dec.  1789,  which  created 
municipalities.  Since  1831  they  are  selected  by  the  crown 
out  of  the  municipal  council,  which  is  chosen  by  the 
electoral  body.  The  maire  has  one  or  more  adjuncts  or 
assessors,  according  to  the  population  of  the  commune, 
chosen  in  the  same  manner.  The  maire  keeps  the  re- 
gisters of  births,  marriages,  Ac.  of  the  commune  ;  he  arts 
as  a  magistrate  in  the  apprehension  and  commitment  of 
offenders  ;  he  has  also  a  judicial  power  over  certain  minor 
offences.  He  it  alto  the  principal  agent  of  the  general 
administration  for  hit  commune,  and  the  executive  au- 
thority to  carry  into  effect  the  ordinances  of  the  muni- 
cipal council. 

MAYORA'ZGO.  (Span.,  from  Lat.  magistratut.  See 
Majorat.)  Strictly,  the  right  possessed  by  the  eldest 
born  in  noble  families  to  Inherit  certain  property  on 
condition  of  transmitting  it  entire  to  those  possessed  of 
the  same  right  on  his  decease.  Five  distinct  species  of 
mayorasgo,  or  right  of  hereditary  succession,  are  now 
known  in  Spanish  law.  Property  held  in  virtue  of  tho 
be  alienated  or  disposed  of.  The  rais- 
of  this  strict  system  of  entail  on  agri- 
"  wealth,  and  on  the  character  of  the 
higher  clashes  of  Spain,  have  been  long  insisted  on  by 
political  philosophers.  ' 

MAYOR  OF  THE  PALACE.  ( Lat. major domus  re- 
gia.)  In  early  French  History,  the  title  of  the  chief  officer 
of  state  under  the  Merovingian  kings.  After  the  death  of 
Dagobert  I.,  a.d.  638,  and  in  the  subsequent  decay  of  the 
royal  authority,  these  functionaries  by  degrees  usurped 
almost  the  entire  power  of  the  state.  The  first  of  those 
mayors  who  exercised  this  kind  of  sovereignty  was  Grim- 
1 1, ild,  under  Sigebcrt  III.,  king  of  Australia.  Pepin,  son 
of  Charles  Martel,  having  succeeded  hit  father  in  the 
office  of  mayor  of  the  palace,  afterwards  ascended  the 
throne  in  752 ;  after  which  time  the  office  lost  its  import- 
ance, or  was  altogether  abolished.  (See  Turner,  Hist,  iff 
England  in  the  Middle  Ages,  vol.  I.  p.  8.) 

MEAD.  (Dutch,  raccde.)  A  vinous  liquor  made  by 
dissolving  one  part  of  honey  in  three  or  boiling  water, 
flavouring  it  with  spice*,  and  adding  a  portion  oi  ground 
malt  and  a  piece  of  toast  dipped  in  yeast,  and 
the  whole  to  ferment.  The  Scandinavian 
vourcd  with  primrose  blossoms.  Mead  formed  the  an- 
cient, and  for  centuries  the  favourite  beverage,  of  the 
northern  nations.    It  is  frequently 

MEA'DOW.  A  flat  surface  under  grata,  |_ 
the  banks  of  a  river  or  lake ;  but  to  far  above  the  i 
of  the  water  as  to  bo  considerably  drier  than  marsh 
land,  and,  consequently,  to  produce  grass  and  herbage  of 
a  superior  quality.  'I  he  soil  of  meadow  lands  is  gene- 
rally alluvial,  and  more  or  less  mixed  with  sand;  and  it 
Is  kept  in  a  state  of  fertility  by  the  depositions  made  on  its 
surface,  in  consequence  of  being  occasionally  overflowed 
by  the  adjoining  river  nr  lake.  The  produce  of  meadows 
is  generally  made  into  hay,  which,  though  not  equal  in 
quality  to  that  produced  on  drier  grass  lauds,  is  yet  i 
ri.ir  to  what  is  obtained  from  marshes. 
In  Mathematics,  a  qt 
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MEASLES. 


which  are  formed 

of  reveral  quantities  id  dimply 
by  dividing  the  »ura  of  all  the  quan- 
ta physical  Inquiries,  where  a 
I  of  a  quantity  have  be 
lined  br  observation  or  experiments,  of  which 
in  a»  likely  to  be  in  excess  as  defect,  the  average  or  arith- 
metical mean  is  the  most  probable  result. 

The  geometrical  mean  between  two  quantities,  or  the 
w»<vi»  pnyportionai,  is  a  quantity  which  forms  the  mid- 
dle term  of  a  duplicate  ratio,  or  continued  proportion 
of  three  terms :  vis.  such  that  the  first  given  term  is  to 
the  quantity  sought  as  that  quantity  is  to  the  other  given 
term.  In  arithmetic,  It  is  the  square  root  of  the  product 
of  the  two  given  terms. 

The  hnrmonical  mean  Is  such  a  number  that,  the  first 
and  third  terms  being  given,  the  first  is  to  the  third  as 
the  difference  of  the  first  and  second  is  to  the  difference  of 
the  second  and  third :  or,  If  a,  b,  e  be  the  numbers,  b  being 


b  = 


la e     m    8  1.1 
sT+V   °r  b  =  a+c 
MF/ASLE8.  See  Rubeola. 

MEA'SUKE.  (Lat.  mensura.)  In  Geometry,  a  mag- 
nitude or  quantity  taken  as  unit,  and  employed  to  cxntess 
the  relations  of  other  magnitudes  or  quantities  of  the 
same  kind.  Euclid  defines  the  measure  of  a  quantity  to 
be  that  w  hich,  being  repeated  a  certain  number  of  times, 
becomes  equal  to  the  quantity  measured.  Thus,  In 
Arithmetic,  the  measure  of  a  number  Is  any  number 
which  divides  the  given  number  without  leaving  a  re- 
mainder ;  but  this  definition  rather  corresponds  to  the 
notion  of  aliquot  part. 

In  a  general  sense,  the  term  measure  is  applied  to  that 
by  which  any  thing  is  compared  in  respect  of  quantity. 
Thus,  we  have  measures  of  extension,  of  weight,  time, 
force,  resistance,  temperature,  Ac. ;  In  short,  of  every 
thing  of  which  greater  and  less  can  be  predicated ;  and  ft 
frequently  happens  that  the  unit  or  measure  is  not  taken 
in  the  thing  or  property  which  Is  the  immediate  subject 
of  consideration,  but  in  something  else  which  depends 
on  it,  or  Is  proportional  to  it.  Angular  space,  for  ex- 
ample, is  measured  by  an  arc  of  a  circle;  time,  by  the 
rotatiou  of  the  earth  about  its  axis,  or  its  revolution  about 
the  sun ;  force,  by  the  quantity  of  motion  it  impresses  on 
a  body  ;  degrees  of  heat,  by  the  expansion  of  metals  or 
other  substances;  muscular  strength,  by  the  resistance 
of  a  spring,  Ac.  See  A  sols.  Chronology,  Gravity, 
Thermometer,  Dynamometer,  &c. 

By  measure,  in  an  absolute  sense,  is  understood  the 
~»nit  or  standard  by  which  we  measure  extension.  We 
have,  therefore,  measures  of  length,  of  superficies,  and  of 
volume  or  CRpaclty ;  but,  as  the  two  latter  may  be  de- 
duced in  all  cases  from  the  former,  it  is  only  necessary 
to  establish  a  unit,  or  standard  of  length.  Tne  choice  of 
such  a  standard,  and  the  different  multiples  and  parts  of 
it  taken  for  the  uses  of  society,  form  a  metrical  system, 
or  system  of  metrology. 

fitawtard*  qf  Measure. — As  no  precise  notion  can  be 
formed  of  the  magnitude  of  a  line  in  any  other  way  than 
by  comparing  it  with  another  line  of  a  known  length,  the 
necessity  of  having  recourse,  for  the  Interchange  of  Ideas, 
to  measures  not  entirely  arbitrary,  but  fixed  by  nature, 
and  intelligible  alike  to  all  mankind,  seems  to  have  been 
perceived  in  the  earliest  ages.  Hence  originated  the  foot, 
the  cubit,  the  tpan,  the  fathom,  the  barleycorn,  the  hair'i- 
breadth,  and  other  denominations  of  measure,  taken  from 
parts  of  the  human  body,  or  from  natural  objects,  which, 
though  not  of  an  absolute  and  invariable  length,  have  a 
certain  mean  value  sufficiently  definite  to  answer  all  the 

Iiurposes  required  in  a  rude  state  of  society.  Bat,  as  civil- 
xation  advanced,  the  necessity  of  adopting  more  precise 
standards  would  be  felt,  and  the  inadequacy  of  such  mea- 
sure* as  the  foot,  the  cubit,  Ac.  (referred  only  to  the  hu- 
man body)  to  convey  accurate  notions,  would  be  rendered 
most  apparent  in  their  application  to  itinerary  measures, 
or  the  estimation  of  great  distances ;  where  differences  of 
the  fundamental  measure,  of  no  account  when  one  or  two 
units  only  are  taken  Into  consideration,  would  amount, 
bv  repeated  multiplication,  to  enormous  quantities.  In 
order  to  J^™**1  this  Inconvenience.^  recourse  was  had  to 

only'to  descriptions  more  or  less  vague,  and  not  10  mca- 
sures.    Thus,  In  ancient  authors,  we  frequently  read  of 
a  day's  journey,  a  day's  sail,  and  so  forth  ;  and  in 
parts  of  the  continent  of  Europe,  even  at  the 
It  U  the  custom  of  the  peasantry  to  reckon 
tances  by  hours. 

On  looking  among  the  objects  of  nature  for  a  standard 
of  measure  perfectly  definite,  and,  at  the  same  time,  in- 
variable, and  accessible  to  all  mankind,  a  very  slender 
acquaintance  with  geometry  and  natural  philosophy  will 
suffice  to  show  that  the  subject  is  beset  with  Innumerable 
difficulties.  In  fact,  nature  presents  only  two  or  three 
elements  which,  with  the  aid  of  profound  science  and  a 
refined  knowledge  of  the  arts,  can  be  made  subservient 
7« 
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to  the  purpose ;  and  none  at  all  which  are  applicable  with- 
out such  aid.  The  earth  Is  nearly  a  solid  of  revolution, 
and  Its  form  and  absolute  magnitude  are  presumed  to  re- 
main the  same  In  all  ages  :  hence  the  distance  between 
the  equator  and  the  pole  is  an  invariable  quantity  ;  and 
any  assigned  part  of  that  distance,  as  the  90th.  or  a  degree 
of  the  meridian,  Is  constant,  and  will  furnish  a  precis* 
and  unalterable  standard  of  measures,  tit  for  the  purpose  s 


purposes 

of  metrology,  provided  we  have  the  means  of  comparing 
it  with  the  rods  or  scales  which  must  necessarily  be  used 
In  comparing  distances,  or  the  magnitudes  of  bodies.  The 
force  of  gravity  at  the  earth's  surface  is  constant  at  any 
given  place,  and  very  nearly  the  same  at  all  places  under 
the  same  parallel  of  latitude  and  at  the  same  height  above 
the  level  of  the  sea;  hence  the  length  of  a  pendulum 
which  makes  a  given  number  of  oscillations  In  a  day  la 
also  constant  at  a  given  place,  and,  with  proper  skill  and 
precautions,  may  be  determined  in  terms  of  any  assumed 
scale.  These  two  elements,  the  length  of  a  degree  of  the 
meridian,  and  the  length  of  the  seconds'  pendulum,  are 
the  only  ones  furnished  by  nature  which  have  yet  been 
used  as  the  basis  of  a  system  of  measures.  One  or  two 
others  have  been  suggested,  as  the  height  through  which 
a  heavy  body  falls  in  a  second  of  time,  determined,  like 
the  length  of  the  pendulum,  by  the  force  of  gravity  ;  or 
the  perpendicular  height  through  which  a  barometer  must 
be  earned  till  the  mercurial  column  sinks  a  determinate 
part  —  for  example,  a  30th  of  its  own  length  ;  but, 
reasons  which  it  is  unnecessary  here  to  state,  these 
tances  are  not  so  susceptible  of  being  ace 
mined  at  the  terrestrial  degree,  or  the 
seconds'  pendulum. 

It  has  been  supposed  (Paucton,  Mcirologie;  Bailly. 
toire  de  t  Astro 
referred  their 

an  aliquot  part  of  the  earth's  circumference,  and  i 
different  stadia  were  only  different  aliquot  parts  of  the 
same  great  unit;  but  the  supposition  is  altogether  im- 
probable, for  the  ancients  had  no  means  of  determining 
the  magnitude  of  the  earth  with  any  tolerable  precision, 
and  do  not  themselves  make  any  reference  to  such  a  stan- 
dard. Mouton,  an  astronomer  of  Lyons,  about  1670,  pro- 
posed as  a  universal  standard  of  measure  a  geometrical 
foot,  of  which  a  degree  of  the  earth's  circumference  should 
contain  6«  -0,000 ;  and  remarked  that  a  pendulum  of  this 
length  would  make  30631  vibrations  in  a  half  hour.  In 
1671  Pkard  proposed  a  similar  Idea;  and  lluygcns 
suggested  the  pendulum  as  the  unit  or  standard  of  el 
sures.  Condamlne,  one  of  the  French  academicians 
gaged  in  the  measurement  of  the  terrestrial  arc  in  Pi  _ 
proposed  that  the  equatorial  pendulum  ought  to  be 
adopted,  as  being  the  most  natural  measure,  and  indc- 
of  the  pretensions  of  different  countries.  Noat- 
pt,  however,  was  made  to  establish  a  regular  system  of 
any  of  these  standards  until  the  time  of  the 
lution,  when  a  system  of  weights  and  mea- 
sures, referred  to  the  terrestrial  degree,  and  sccommo. 

country. 

English  Standard  Measures.  — The  unit  of  lineal  mea- 
sure in  this  country  Is  the  yard,  all  other  denominations 
being  either  multiples  or  aliquot  parts  of  the  yard.  But 
as  this  is  an  entirely  arbitrary  measure,  ana,  until  the 
year  1834,  was  never  strictly  defined  by  the  legislature, 
great  perplexity  has  often  arisen  in  attempting  to  ascer- 
tain the  exact  portion  of  space  it  was  meant  to  represent. 
For  the  purpose  of  preserving  some  degree  of  uniformity 
among  the  ordinary  measures  of  the  kingdom,  certain 
standards  were  preserved  in  the  exchequer,  with  which 
all  rods  were  required  to  be  compared  before  they  were 
stamped  as  legal  measures.  The  oldest  of  these  standards 
in  existence  dates  from  the  reign  of  Henry  VII. ;  but  it 
has  long  been  disused  ;  and  that  which,  till  the  year  1 8-/4, 
was  considered  as  the  legal  standard,  was  a  brass  rod,  of  the 
breadth  and  thickness  of  about  half  on  inch,  placed  there 
in  the  time  of  Elizabeth.  There  was  another  similar 
of  the  same  date,  called  an  ell.  The  ell,  however,  i 
not  appear  ever  to  have  been  established  as  a  legal  t 
sure  ;  but  was  conventionally  considered  as  equal  to  a 
yard  and  a  quarter.  To  these  rods  belonged  a  f 
on  one  edge  of  which  was  a  hollow  bed  or  m. 
to  receive  the  square  rod  of  a  yard,  and  on 
like  bed  fitted  to  receive  that  of  an  ell  ;  and 


yard  and  ell  measures  brought  to  be 
ped  ^h^Uie  standard  marks.  .\U 

ua^y  ou^ioi^a  u^cearse 
manner  could  have  no  strict  claim  to  be  considered  as 
accurate  copies  of  the  original  standard ;  but  it  would 
seem  that  the  standard  itself  was  incapable  of  affording 
any  definite  or  correct  measure.  It  is  thus  described  by 
Mr.  Bally,  in  bis  Report  on  the  new  Standard  Scale  of 
the  Royal  Astronomical  Society:  — "  I  have  bad  an  op- 
portunity of  seeing  this  curious  instrument,  of  which  it 
is  impossible,  at  the  present  day,  to  speak  too  much  In  de- 
rision or  contempt.  A  common  kitchen  poker,  filed  at 
the  ends  In  the  rudest  manner,  by  the  most  bunglm; 
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;  Pari*,  who 

in  like  manner  set  off  thereon  the  measure  of  the  Paris 
half  tolse.  One  of  these  was  kept  at  Paris,  the  other 
vu  returned  to  the  Royal  Society,  where  it  still  remains  : 
but.  unfortunately,  it  was  not  stated  at  what  temperature 
the  toise  was  set  off;  and,  consequently,  the  comparison 
h  now  of  little  or  no  value. 

In  I7M  a  committee  of  the  House  of  Commons  was 
appointed  to  inquire  into  the  original  standards  of 
heights  and  measures  in  the  kingdom.  The  coinmittre 
entered  very  fully  into  the  subject,  and  presented  to  the 
house  an  elaborate  report,  in  which  they  recommended 
that  a  rod  which,  at  their  order,  had  been  made  by  Mr. 
Bird  from  that  of  the  Royal  Society,  and  marked 
"Standard  Yard,  17M,"  should  be  dec  I*  red  the  legal 
•Undard  of  all  measures  of  length.   This  rod  consisted 


who  first  recommended  that,  for  the  legal  determination 
of  the  standard  yard,  the  yard  which  had  been 
by  General  Roy,  in  the  measurement  of  a  base  o 
low  Heath  as  a  foundation  of  the  trigonometrical 
should  be  adopted ;  but  in  a  subsequent  report 

being,  as  they  stated,  "both  laid  down  In  the  most  ac- 


agreeing  with  the  i 
which  have  been  hitherto  executed 


by  various  observers  and  circulated  throughout  Europe, 
and  in  particular  with  the  scale  employed  by  the  late 
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workmen,  would  make  as  good  a  standard.  It  has  been  <  and  a  committee  of  the  House  of  Commons  made  a  re- 
broktn  asunder,  and  the  two  pieces  been  dovetailed  to-  port,  which,  however,  was  attended  by  no  result.  In  INI9 
jtvther.  but  so  badly  that  the  Joint  is  nearly  as  loose  as  a  commission  was  named  by  the  prince  regent,  consist- 
that  of  a  pair  of  tongs  ;  ami  yet  till  within  the  last  ten  tag  of  Sir  Joseph  Banks,  Sir  George  Clerk,  Mr.  Davies 
years,  to  the  disgrace  of  this  country,  copies  of  this  mea-  Gilbert,  Dr.  W  ollaston,  Dr.  Young,  and  Captain  Kater, 
sure  hare  been  circulated  all  over  Europe  and  America, 
with  a  parchment  document  accompanying  them,  certi- 
fying that  they  are  true  copies  of  the  Eugli&h  standard." 
<  Mt-moirs  Roy.  A$tr.  Sec.  vol.  Ix.) 
Such  being  the  condition  of  the  legal  standard,  it  was 
'  i  that  any  measure  could  be  found  in 
accuracy  and  minuteness  were 
;  of  the 

B  t* 

of  Sciences  at  Paris,  proposed  to 
standards  of  the  measures  and  weights  of  both 
made  and  carefully  examined,  in  order  that  a 
might  be  provided  of  comparing  the  results  of 
scientific  experiments  in  England  and  France.  The 
committee  who  undertook  the  matter,  besides  the  legal 
standard  in  the  Exchequer,  found  some  others  which 
were  considered  of  good  if  not  equal  authority.  At 
(iuildhall  they  found  two  standards  of  long  measure, 
which  were  only  two  beds  or  matrices,  one  of  a  yard,  ana 
the  other  of  an  ell,  cut  out  of  the  edges  of  a  substantial 
brass  bar,  like  that  at  the  Exchequer.  Another,  preserved 
in  the  Tower  of  London,  was  a  solid  brass  rod,  about 
7-lOths  of  an  Inch  square,  and  41  inches  long ;  on  one 
tide  of  which  was  the  measure  of  a  yard,  divided  into 
inches.  Another,  belonging  to  the  clock  makers'  com- 
pany, delivered  to  that  corporation  by  indenture  from 
the  Exchequer  in  1671,  was  a  brass  rod  of  eight  sides, 
aeaiiy  half  an  inch  thick,  on  which  the  length  of  the  yard 
»i»  expressed  by  the  distance  between  two  upright  pius, 
ull  checks,  filed  away  to  the  properquantlty.  The 
littee  selected  the  standard  in  the  Tower,  as  being 

adapted  to 


Sir  George  Shuckburgh."  This  last  "report  having  been 
approved  by  a  committee  of  the  Commons,  an  act  was  at 
length  passed,  in  June.  IBW.  In  which  the  unit  of  mea- 
sure was  for  the  first  time  defined,  and  in  the  following 
terms :  — 

"  The  straight  line  or  distance  between  the  centres  of 
the  two  points  in  the  gold  studs  in  the  brass  rod,  now 
in  the  custody  of  the  clerk  of  the  House  of  Commons, 
whereon  the  words  and  figures  Standard  Yard,  17G0,  are 
engraved,  shall  be,  and  the  same  is  hereby  declared  to 
be,  the  original  and  genuine  standard  of  that  measure  of 
length  or  lineal  extension  called  a  yard ;  and  that  the 
same  straight  line  or  distance  between  the  centres  of  the 
said  two  points  in  the  said  gold  studs  In  the  said  brass 
rod,  the  brass  being  at  the  temperature  of  63°  of  Fah- 
renheit's thermometer,  shall  be  and  is  hereby  denomi- 
nated the  Imperial  Standard  Yard,  and,  shall  be  and  is 
hereby  declared  to  be,  the  unit  or  only  standard  measure 
of  extension."  And  the  act  further  declared,  that  if 
at  any  time  hereafter  the  said  imperial  standard  yard 
shall  be  lost,  or  shall  be  in  any  manner  destroyed, 
defaced,  or  otherwise  injured,  it  shall  be  restored  by 
making,  under  the  directions  of  the  lords  of  the  treasury, 
a  new  standard  yard,  bearing  the  proportion  to  a  pen- 
■  of  mean  time,  in  the  latitude  of 


of 

long.  At  about  If  inch  from  each  end  a  gold  pin  or 
rtud  is  inserted ;  in  which  Pins,  at  the  distance  of  36 
inches,  are  two  points,  intended  to  designate  the  length  of 
the  yard.  It  was  proposed  that  this  rod  should  be  care- 
fully laid  up  in  safe  custody,  to  be  used  only  occasionally ; 
and.  for  the  ordinary  sixing  of  yards,  another  rod  was  pre- 
pared by  the  same  artist,  furnished  with  cheeks,  and  di- 
vided into  inches  and  parts,  for  the  easier  adjusting  of 
any  comparative  measure. 

In  the  following  year  another  committee  was  formed 
on  the  subject.  It  concurred  in  the  recommendation  of 
the  former  committee,  that  Bird's  standard  yard  should 
be  the  only  unit  of  lineal  measure ;  and  at  the  same  time 
recommended  that  a  copy  of  it  should  be  made,  for  se- 
curity against  accidents,  and  deposited  in  some  public 
t'fflce.  Accordingly,  a  second  standard  was  constructed  by 
Bird,  in  1760,  similar  to  the  former,  of  which,  indeed,  it 
was  intended  to  be  a  copy.  This  last  standard  (of  I7G0) 
*as  declared  by  the  act  of  \H'iA  to  be  the  legal  standard 
of  the  kingdom. 

Notwithstanding  these  two  parliamentary  reports,  no 
legislative  enactment  was  passed,  and  the  subject  re- 
mained for  a  long  time  in  the  same  state  of  uncertainty. 
In  1790  a  scale  was  constructed  by  the  celebrated  Trough- 
ton,  for  Sir  George  Shuckburgh,  which  bas  been  much 
referred  to  in  scientific  treatises,  In  consequence  of  its 
having  been  used  in  the  experiments  made  by  Captain 
Kater  for  determining  the  length  of  the  pendulum  ;  and 
also  carefully  compared  with  all  the  other  standards,  and 
with  the  French  metre.  Troughton  at  several  times 
made  various  other  measures ;  but,  as  they  never  pos- 
sessed any  legal  authority.  It  is  unnecessary  to  allude 
to  them  farther  than  to  sUte  that  they  were  all  copies,  as 
nearly  as  could  be  made,  of  a  scale  that  had  been  con- 
structed by  Bird,  and  had  belonged  to  Mr.  Harris,  assay- 
toaster  at  tbc  Mint. 
In  1914  the  subject  of  standard  measures  and  weights 


inches  to  39- 1393 

The  recommendation  of  the 
this  enactment  was  founded,  has  been  severely  criticised : 
and,  in  point  of  fact,  so  far  as  the  exact  length  of  the  yard 
is  concerned,  the  subject  remained  in  the  same  doubtful 
state  in  which  it  was  before  the  act  was  passed.  '1  hat 
the  standard  which  was  adopted  was  not  an  original  mea- 
sure (it  was,  in  fact,  a  copy  of  Bird's  standard  of  17M, 
which  was  a  copy  of  that  of  the  Royal  Society,  which 
again  was  a  copy  of  that  in  the  Tower)  was  of  little  con- 
sequence, provided  the  measure  had  been  laid  down  on 
it  with  such  precision  as  to  leave  no  doubt  as  to  its  ex- 
act length  ;  but  so  far  was  this  from  being  the  case,  that 
when  it  came  to  be  compared  with  a  new  standard  scale 
made  for  the  Royal  Astronomical  Society,  It  was  found  to 


solid  brass  bar,  I  '01  inch  square  and  3U-06  inches  j  be  utterly  impossible  to  ascertain  the  centres  of  the  points 


In  the  gold  studs  within  distances  perfectly  appreciable  by 
the  methods  of  observation  now  practised.  Mr.  Baily,  in 
bis  report  above  cited,  says  the  mean  diameter  of  each 
of  the  holes  was  nearly  IWrth  of  an  inch  ;  and  they  by  no 
means  presented  any  thing  like  a  circular  shape.  In  fact, 
not  only  did  different  persons  differ  in  their  estimate  of 
the  centres,  but  the  same  persons  also  differed  at  different 
times,  according  to  the  degree  or  direction  of  the  light 
that  impinged  on  the  sides  of  the  holes.  And  he  adds. 
"  How  the  legislature  of  the  present  day,  when  the  art  of 
making  mathematical  instruments  has  arrived  at  such  a 
state  of  perfection,  could  have  sanctioned  the  adoption 
of  such  an  imperfect  and  undefinable  measure  as  this  for 
a  standard,  must  always  be  a  matter  of  astonishment ; 
more  especially  when  we  consider  that  the  French  had 
recently  set  us  a  laudable  example,  in  the  great  pains  and 
labour  taken  in  the  execution  of  a  new  set  of  standard 
weights  and  measures  of  superior  accuracy  and  precision." 
(Mem.  It.  A.  S.  vol.  vil.) 

This  scale  was  destroyed  by  the  fire  which  consumed 
the  two  bouses  of  parliament  In  IH34  ;  so  that  the  coun- 
try is  at  the  present  time  without  a  legal  standard,  for 
the  provision  of  the  art  relative  to  Its  restoration  by 
comparison  with  the  seconds'  pendulum  is  perfectly  nu- 
gatory. Its  restoration  could  not  be  thus  effected  with 
any  tolerable  certainty.  The  length  of  the  seconds' 
pendulum  U  one  of  those  constants  of  nature  which  it 
is  possible  to  determine  only  within  certain  limits  ;  very 
narrow  indeed,  but  still  too  wide  for  the  purpose  in  qucs- 
tion.  Besides,  the  standard  adopted  by  the  legislature 
had  never  been  directly  compared  with  the  pendulum  ; 
and  the  relation  between  them  assigned  in  the  act, 
,  36  to  39- 1393,  is  now  known  to  be  Incorrect,  on 
of  the  neglect  of  certain  precaution*  in  the  de- 


termination of  the  length  of  the  pendulum  which  sub- 
sequent experiments  have  shown  to  be  indispensable. 
Accident  bas,  however,  given  the  means  of  effecting  what 


again  brought  under  the  consideration  of  parliament ;   the  legislative  cuactincut  would  have  failed  to  do.  Early 
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MEASURE. 

In  the  year  1834  a  most  laborious  and  minute  comparison 
of  the  different  itandard  measures  was  made  with  a  new 
scale  constructed  for  the  Royal  Astronomical  Society. 
The  length  of  the  legal  standard,  as  nearly  as  it  could  be 
determined,  is  known  in  terms  of  this  scale,  and  may 
therefore  be  recorered  ;  but,  as  a  new  act  is  necessary  in 
any  case,  the  legislature  may  probably  be  advised  to  do 
now  what  ought  to  have  been  done  in  the  first  instance, 
namely,  cause  a  standard  to  be  made  in  a  more  skilful 
manner,  and  authenticated  copies  of  it,  or  rather  other 
measures  having  ascertained  relations  to  It,  to  be  de- 
posited in  several  public  places,  and  only  to  be  used  in 
cases  of  emergency.  The  evil  in  this,  as  in  many  other 
instances,  has  arisen  from  legislating  too  much.  All  that 
It  required  is  that  two  very  fine  points  be  struck  In  a 
strong  rod  of  platinum,  or  a  block  of  cast  Iron,  at  any 
convenient  distance ;  and  to  declare  that  the  distance 
between  those  points,  at  a  given  temperature  of  the  metal, 
shall  be  the  standard  of  measure,  and  that  so  many  parts 
of  this  standard  shall  constitute  the  yard  or  unit :  all  the 
rest  may  be  safely  left  to  experimental  philosophers  and 
mathematical-instrument  makers. 

English  System  of  Lineal  Measures.  —The  unit  of  mea- 
sure, as  already  stated,  is  the  yard.  The  yard  is  divided 
Into  3  feet,  and  the  foot  subdivided  into  12  inches.  The 
multiples  of  the  yard  are  the  pole  or  perch,  the  furlong, 
and  the  mile  ;  5J  yards  being  a  pole,  40  poles  a  furlong, 
and  8  furlongs  a  mile.  But  the  pole  and  furlong  are  now 
scarcely  ever  used,  Itinerary  distances  being  reckoned  in 
miles  and  yards.  The  relations  of  these  different  deno- 
minations are  exhibited  in  the  following  table:— 


MECHANICAL  CURVE. 
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Measures  of  Superficies  In  square  measure  the  yard 

is  subdivided  as  in  general  measure  into  feet  and  inches; 
144  square  inches  being  equal  to  a  square  foot,  and  9  square 
feet  to  a  square  yard.  For  land  measure  the  multiples 
of  the  yard  are  the  pole,  the  rood,  and  the  acre  ,  30$  (the 
square  of  5f )  square  yards  being  a  pole,  40  poles  a  rood, 
and  4  roods  an  acre.  Very  large  surfaces,  as  of  whole 
countries,  are  expressed  in  square  miles.  The  following 
arc  the  relations  of  square  measure  :  — 
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Measures  of  Volume.  —  Solids  are  measured  by  cubic 
yards,  feet,  and  inches  ;  172M  cubic  inches  making  a  cubic 
foot,  and  27  cubic  feet  a  cubic  yard.  For  all  sorts  of  li- 
quids, corn,  and  other  dry  goods,  the  standard  measure 
is  declared  by  the  act  of  1824  to  be  the  imperial  gallon, 
the  capacity  of  which  is  determined  immediately  by 
weight,  and  remotely  by  the  standard  of  length,  in  the 
following  manner  :  —  According  to  the  act.  the  imperial 
standard  gallon  contains  10  pounds  avoirdupois  weight 
of  distilled  water,  weighed  in  air  at  the  temperature  of 
620  Fahrenheit's  thermometer,  the  barometer  being  at 
30  inches.  The  pound  avoirdupois  contains  7000  troy 
grains  ;  and  it  is  declared  that  a  cubic  inch  of  distilled 
water  (temperature  62°,  barometer  30  Inches)  weighs 
232*438  grains.  Hence  the  contents  of  the  imperial 
standard  gallon  are  277*274  cubic  Inches.  Tin- parts  of  the 
gallon  are  quarts  and  pints  ;  2  pints  being  a  quart,  and  4 
quarts  a  gallon.  Its  multiples  are  the  peck,  the  bushel, 
and  the  quarter;  the  peck  being  2  gallons,  the  bushel  4 
pecks,  and  the  quarter  8  bushels.  The  following  are  the 
relations :  — 
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For  an  account  of  the  various  other  measures  used  In 
commerce,  see  the  Commercial  Dictionary ;  or  Colonel 
Pasley's  Observations  on  the  Measures,  'Weights,  and 
Money  used  m  this  Country  (London,  1834),  where  a  full 
description  is  given. 

French  System  of  Measures.  —  The  French  system  of 
measures,  Introduced  during  the  Revolution,  has  for  its 
standard  the  length  of  a  quadrant  of  the  earth's  meri- 
dian. The  unit  of  measures  of  length  is  the  mitre,  which 
Is  a  ten-millionth  part  of  the  quadrant.  This  length,  de- 
duced from  the  great  trigonometrical  measurement  of 
JM 


the  meridian  from  Dunkirk  to  Barcelona,  is 
two  very  fine  parallel  lines  drawn  on  a  bar  of  | 
and  preserved  in  the  archives  of  the  Academy  < 
From  a  comparison  of  the  standards  of  this  country  with 
a  copy  of  the  metre  In  the  possession  of  the  Royal  Society, 
Captain  Kater  found  the  length  of  the  metre  to  be 
39  37079  inches  of  the  English  standard.  (Phil.  Trans. 
18IR.)  Mr.  Bally  found  the  length  of  the  metre  to  be 
39  36967W0  inches  of  thcRoyal  Astronomical  Society's  scale 
( Mem.  R.A.S.,  vol.  ix.  p.)33.),  from  which, by  reducing  to 
the  imperial  standard  vard  by  the  data  given  In  the  same 
memoir,  the  true  length  of  the  metre  is  3V 370091  inches  of 
the  imperial  yard.  The  comparison  is,  however,  attended 
with  some  degree  of  uncertainty,  from  the  circumstance 
that  a  reduction  must  be  made  for  the  expansion  of 
the  metals ;  the  standard  temperature  of  the  English 
measures  being  62°  Fahrenheit,  and  that  of  the  French 
measures  3'2°,  or  the  temperature  of  melting  ice. 

In  the  French  system  the  unit  of  superficial  measure  f* 
the  are,  a  surface  of  10  metres  each  way,  or  100  square 
metres.  The  unit  of  measures  of  capacity  is  the  litre .  a 
vessel  containing  the  cube  of  a  tenth  part  of  the  metre, 
and  equivalent  to  0* 220097  parts  of  the  Britith  imperial 
gallon.  The  standard  temperature  is  that  of  melting  Ice. 
All  the  divisions  and  multiples  of  the  units  are  decimal ; 
and  the  principle  of  nomenclature  adopted  was  to  | 
the  Greek  numerals  to  the  deck 
Roman  numerals  to  the  decimal  i 

The  measures  of  length  are, 

kilometre    =  1000 

Hectometre  =  100 

Metre         =  I 

Decimetre   a  0-1 

Centimetre  =  0-01 

Millimetre  m  0-001 

of  surface  are, 

Hectare       =  1 0000  ss> 
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es  of  capacity  are, 
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Ct-iitilitre 


0-tJl 


The  unit  of  solid  measure  is  the  stere  or  cube  of  the 
metre,  equal  to  33*31658  English  cubic  feet. 

No  system  ol  metrology  hitherto  invented  can  be  com- 
pared with  this  of  the  French  in  a  scientific  point  of  view  ; 
nevertheless  the  decimal  subdivisions  have  been  found 
unsuited  to  the  purposes  of  retail  traffic,  to  which,  la 
fact,  only  a  binary  system,  or  the  division  of  the  unit  into 
halves  and  quarters,  seems  applicable.  Accordingly,  it 
has  been  found  necessary  to  permit  a  modified  system  for 
such  purpose* ;  so  that  there  are,  in  fact,  at  present  in 
France  three  different  systems  of  i 
which  was  never  wholly  abandoned  ;  the  decimal 
tern  ;  and  a  binary  system,  or  systeme  usuet,  I 
decimal  standard*  for  iU  basis,  with  binary  divisions,  to 
which  the  names  of  the  ancient  weights  and 
are  given,  the  word  mud  being  annexed  to 
fusion. 

Of  the  different  measures  of  length  used  in  European 
countries,  the  foot  is  the  most  universally  prevalent. 
We  subjoin  the  relation  between  the  loot  of  different 
and  the  English  foot : - 

KnxUvli  foot. 

=7* 

mm  I  065765 
—  I  0297W 
=  09575GI 
^  0-95*333 
■=  0*9291  IS 
==  1  0371» 

Comparative  tables  of  the  measures  used  In  different 
countries  are  given  in  various  works:  one  of  the  most 
complete  and  convenient  will  be  found  in  Hulsse's  Siimnt- 
lung  Maihematischer  Tafein,  Leipzig,  1840.  For  fur- 
ther information  on  the  subject  of  this  article,  see  I'  .r.  . 
ton's  Metrologie  ou  Truth  des  Misures,  Pari*.  17K0; 
Kelly's  Universal  Cambist,  1821.  See  also  Lraguk. 
Mm  ;  and  on  the  subject  of  weights,  see  Weight. 

Mi  v '  m  hi  In  Music,  the  Interval  or  space  of  time  be- 
tween raising  and  depressing  the  hand  in  a  movement ; 
being  the  same  as  bar.  The  measure  is  regulated  ac- 
cording to  the  different  values  of  the  notes  of  a  piece,  by 
which  the  time  assigned  to  each  note  is  expressed.  Srmi. 
breves,  for  instance,  occupy  one  rise  and  one  fall,  called  a 
whole  measure. 

Mba'sures.  In  Geology,  sometimes  used  as  synony- 
mous with  beds  or  strata ;  as  coal  measures. 

MECHANICAL  CURVE.   A  curve  of  such  a 
that  the  relation  between  the  absciss  and  the  i 
be  expressed  by  an 
are  now  mow 
See  Ccrye. 


Russian 
Paris  foot 

Prussian  and  Danish  foot 
Bavarian  foot 
Hanoverian  foot  - 
Saxon  foot 
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MECHANICAL  PHILOSOPHY. 


The  science  of 


or  by 


WECHA'NICAL  PHILOSOPHY 
mechanic*  applied  to  physical  inquiries. 
MECIIA'NICAL  POWERS.  See  MachIk*. 
MECIIA'NICAL  SOLU'TION  OF  A  GEOME- 
TRICAL PROBLEM.  In  the  constructions  of  pure 
jreonru-try  only  the  ruler  and  composes  are  allowed  to  be 
used ;  or.  In  other  words,  the  comtmctions  are  required 
to  be  effected  by  means  of  straight  lines  and  circles  only. 
The  ancient  geometers  soon  discovered  that  there  were 
many  problems  (as  the  duplication  of  the  cube  and  the 
trisection  of  an  angle,  for  instance)  which  could  not  be 
constructed  by  these  means.  They  hence  had  recourse 
tn  other  instrument*  (machimt)  to  effect  this  purpose  ; 
and  such  solutions  were  distinguished  from  the  goo- 
metrical  ones  by  the  term  mechanical. 

MECHA'NICS  (Gr.  au*„,  machine),  in  Natural 
Philosophy,  is  the  science  which  treats  of  force; 
power*,  and  their  action  on  bodies,  either  directly 
the  intervention  of  machinery. 
The  theory  of  mechanics,  which  is  a  branch  of  mixed 
is  founded  on  an  axiom  or  principle  called 
th«  law  of  inertia,  or  Newton's  first  law  of  motum  ; 
namely,  that  a  body  must  remain  for  ever  in  a  state  of 
rest,  or  in  a  state  of  uniform  and  rectilineal  motion,  if  it 
be  not  disturbed  by  the  action  of  an  external  cause. 
Theoretical  mechanics  is  therefore  divided  into  two 
parti:  italics,  which  treats  of  the  equilibrium  of  forces ; 
ami  dynamics,  which  Is  the  science  of  accelerating  or 
retarding  forces,  and  of  the  actions  they  produce.  \\  hen 
the  bodies  under  consideration  are  In  the  fluid  state,  these 
become  respectively  hydrostatics,  and  hydrodynamics, 
which  are  comprehended  under  hydraulics  ;  and  some- 
times the  terms  errostatics  and  aerodynamics  are  used  to 
denote  the  corresponding  divisions  of  pneumatics ;  but 
all  these  divisions  are  more  frequently  included  under 
the  general  term  mechanics. 

Practical  mechanics,  or  a  knowledge  of  the  effects  of 
some  of  the  mechanical  powers,  must  have  existed  to 
some  extent  from  the  earliest  ages  of  the  world  ;  but  of 
the  machines  used  by  the  ancients  in  their  constructions, 
the  oldest  account  which  we  possess  is  contained  in  the 
Architecture  of  Vitruvius.  Archimedes,  in  his  Treatise 
De  . flqu tpondcra n t ttnts ,  first  investigated  theoretically 
the  principles  of  equilibrium  ;  and  the  same  philosopher 
is  celebrated  for  the  mechanical  contrivances  by  which, 
tn  the  siege  of  Syracuse,  he  so  long  frustrated  the  efforts 
of  the  Roman  army  under  Marcellus.  During  the  eigh- 
teen centuries  which  succeeded  the  age  of  Archimedes. 

1  in  the  same  state. 
;  of  modern  dynamics  by  his 
rery  of  the  taw  of  accelerating  forces,  and  by  re- 
ducing the  propositions  of  that  science  to  mathematical 
formula?.  In  the  hands  of  Newton  mechanics  assumed 
a  new  form ;  and  the  discovery  of  the  new  analysis 
enabled  mathematicians  to  complete  what  had  been  begun 
by  Galileo,  and  to  express  all  the  effect  *  of  the  actions  of 
trfdirt  on  each  other  by  analytical  equations. 

For  points  connected  with  the  theory,  see  AccBMRA- 
tiow.  Dynamics,  Forcr,  Statics,  Ac. ;  and  for  details, 
Lrvrr,  Puixry,  WniXL  akd  Axle,  Ac.  The  best  treatise 
r«<  the  subject  is  that  of  Poisson,  Traiti  dc  Mevanique, 
id  ed.  1833. 

MECHA'NICS'  INSTITUTES.  The  name  given 
to  the  means  by  which  instruction  is  communicated  to 
tradesmen  and  mechanics  in  large  towns  throughout  the 
British  empire.  These  institutes  may  be  safely  said  to 
owe  their  origin  to  Dr.  Birkbeck,  who,  in  1H00,  delivered 
a  course  of  lectures  on  natural  philosophy  and  its  appli- 
cation  to  the  arts  to  an  audience  composed  entirely  of 
*  Glasgow  ;  though  it  was  not  until  after 
,  edup. 
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ubsenption  of*  the  members.  Short  courses  of  lectures, 
illustrated  with  experiments,  are  given  on  the  most 
popular  and  interesting  branches  of  natural  philosophy, 
and  occasionally  on  departments  of  literature,  moral  phi- 
losophy, political  economy,  Ac.  Reading  rooms  are  at- 
tached to  the  greater  number  of  these  institutions,  which, 
•peaking  generally,  are  well  attended.  On  the  whole, 
wc  believe  these  establishments  have  been  productive  of 
considerable  advantage.  The  instruction  they  supply  is, 
no  doubt,  very  flimsy  and  superficial ;  but  ft  nut  with- 
standing serves  to  expand  and  Inform  the  minds  of  the 
auditors,  and  is  probably  the  most  suitable  for  them. 
An  improvement  hi  the  system  of  school  education,  by 
qualifying  the  members  of  mechanics'  institutes  the  bet- 
ter to  appreciate  accurate  scientific  discussions,  would  t>e 
the  moat  likely,  or  rather  perhaps  the  only  means,  by 
vbieh  to  improve  the  lectures  given  at  the  institutions 
hqurstion.    (See  Stat,  of  Brit.  Empire,  vol.  ii.  p.359.) 

ME'CHANISTS.  Those  philosophers  who  refer  all 
the  changes  in  the  universe  to  the  effect  of  merely  me- 

oact  weight,  and  the  like, 
unical  philosophers,  < 


MEDLAR. 

who  assume  a  living  and  *|>ontaneous  power  in 
antecedent  to  and  different  from  t' 
to  the  senses.  See  Materialism. 

MECHLOMC  ACID.   A  compound  of 
chlorine. 

MECHO'ACAN.  (From  the  province  of  Mexico, 
whence  it  is  brought.)  The  root  of  the  Convolvulus 
mechoacauna :  it  is  a 
as  a  substitute  for  jalap. 

MECO'NIC  ACID.  (Gr.  asass,  the  poppy.)  The 
peculiar  acid  with  which  morphia  is  combined  tn  opium. 
When  pure.  It  forms  small  white  crystals.  Its  aqueous 
solution  forms  a  deep  red  colour  with  the  persalts  of  iron, 
which  therefore  are  good  testa  for  it,  both  free  i 
bined.  The  salts  of  this  acid  are  termed 
those  of  lime,  baryta,  lead,  and  silver  are  whl 
soluble  in  nitric  acid.    Meconic  acid  is 


atoms  of  carbon  =a  42.  '2  of  hydrogen  =  2,  an 
bm  56  J  its  equivalent  therefore  is  100. 

ME'CONIN.  (Gr.M+Bm.)  A  white  fusible  i 
procured  from  opium,  and  supposed  to  be  a  distinct  prin- 
ciple.  It  is  said  that  not  more  than  from  two  to  three 
grains  of  It  are  contained  in  a  pound  of  opium  ;  It  seems 
doubtful  whether  it  be  an  educt  or  a  product. 

MECO'NIUM.  (Gr.pmnm.)  Opium.  The  term  is  also 
applied  to  the  excrement  found  in  the  lower  part  of  the 
foetal  intestines. 

ME'DAL.  (Fr.  medaille.)  A  piece  of  metal,  In  the 
shape  of  a  coin,  engraven  with  figures  or  devices,  struck 
and  distributed  in  memory  of  some  person  or  event. 
Ancient  coins,  although  intended  for  the  purpose  of  cir- 
culation, are  also  commonly  termed  medals.  See  Numis- 
matics. 

MEDA'LLION.  (Fr.)  In  Numismatics,  this  name  is 
appropriated  to  coins  struck  in  Rome,  and  the  provinces 
under  the  empire,  which,  in  gold  or  silver,  exceed  in  site 
the  largest  coins  of  which  the  name  and  value  are  known 
in  those  respective  metals  ;  vii.  the  aureus  in  gold,  and 
the  denarius  in  silver.  It  has  been  doubted  whether  they 
were  intended  for  the  purpose  of  circulation,  or  merely 
struck,  like  modern  medals,  to  commemorate  persons  or 
events.   See  Numismatics. 

ME'DALLURG  Y.  (Fr.  medaille, and  Gr.  teym.work.) 
The  art  of  making  and  striking  medals  and  coins.  See 
Numismatics. 

ME'DLE.  (Gr.  *u»«#,  middle.)  The  three  letters  *, 
g,  and  d  (beta,  gamma,  delta)  are  so  called  in  the  Greek 
alphabet,  as  holding  respectively  a  middle  place  between 
their  several  tenues,  v.k,t  (pi,  kappa,  tau),  and  aspirates. 


Lat.  medius.)  In  Music,  the  chord 
which  Is  a  major  or  minor  third  higher  than  the  key 
note,  according  as  the  mode  is  major  or  minor. 

ME'DIASTI'NUM.  The  dupUcature  of  the  pleura, 
which  divides  the  cavity  of  the  thorax  into  two  parts. 

ME'DIATISATION.  The  annexation  of  the  smaller 
German  sovereignties  to  larger  contiguous  states,  which 
took  place,  on  a  large  scale,  after  the  dissolution  of  the 
German  empire  in  1K06.  The  same  thing  had  been  done 
on  various  occasions  during  the  continuance  of  the  empire ; 
and  the  dominions  so  annexed  were  said  to  be  mediatised, 
i.  e.  made  mediately  instead  of  Immediately  dependent  on 
the  empire.  The  term  was  retained  when  the  abolition 
of  the  German  union  had  rendered  it  in  strictness  inap- 
propriate. A  few  more  were  mediatised  after  the  peace 
of  1*1  5.  See  Cow.  I. ex.;  and  Hawkins's  Germany,  1838, 
whic  h  contains  a  chapter  on  this  subject. 

MEDIATOR.  A  term  applied  to  Jesus  Christ,  as 
interceding  between  God  and  man,  and  obtaining  for  the 
latter  the  remission  of  the  punishment  due  to  original 
and  contracted  sin.  The  divinity  of  our  Saviour  is  argued 
from  his  mediatorial  character  :  it  seeming  impossible  to 
conceive  that  a  mere  man  could  efficaciously  intercede 
by^the  sacrifice  or  himself  for  the  sins  of  h^"""  in- 
clusion of  the  mere  humanity  of  Christ,  either  expressly 
deny  or  essentially  modify  the  idea  of  bis  mediatorial 
character. 

ME'DIUM.  In  Physics,  the  substance  or  matter  in 
which  bodies  exist,  or  through  which  tbey  move  In  pass- 
ing from  one  point  to  another.  The  resistance  which 
different  mediums  oppose  to  bodies  in  motion  is  propor- 
tional to  the  respective  densities  of  the  mediums.  New- 
ton supposed  toe  existence  of  a  universal  medium,  or 
ether,  Infinitely  more  rare  and  subtile  than  air,  and  dif- 
fused through  the  whole  creation.  The  modern  dis- 
coveries of  the  propagation  of  light  by  undulation,  and  ot 
the  acceleration  of  some  of  the  small  comets,  give  great 
probability  to  this  supposition. 

MF/DLAR.  (Corruption  of  Mespilar?)  The  fruit  of 
the  Mcspilus  germanica,  a  plant  found  wild  in  several 
parts  of  Central  Europe.  It  Is  remarkable  for  the  auste- 
rity of  its  fruit  when  first  gathered,  and  for  its  total  loss 
of  that  quality  after  a  few  weeks,  when  it  becomes  soft, 
brown,  and  sweet, —  a  condition  which  the  French  call 
Of  the  garden  varieties  the  Dutch  medlar  Is  the 
i  to  slie,  and  the  Nottingham  the  most  delicate 
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MEDULLARY  RAYS. 


In  flavour.  In  the  eyes  of  a  botanist  tiie  medlar  Is  only  a 
hawthorn  berry  of  law  slic. 

MEDU'LLARY  RAYS.  (Lat.  medulla,  marrow.) 
The  >  crtir.il  plates  of  cellular  tissue  which  radiate  from 
the  centre  of  the  stem  of  Exogenous  plants,  through  the 
wood  to  the  bark.  They  cause  that  appearance  in  timber 
which  carpenters  call  silver  grain,  or  flower  of  the  wood. 

MEDU'LLARY  SHEATH.  Is  a  thin  layer  of  vessels 
which  surround  the  pulp  of  Exogenous  plants,  and  thence 
extend  into  the  leaves  and  parts  of  fructification. 

MEDU'LLARY  SUBSTANCE.  The  interior  white 
portion  of  the  brain.  The  medulla  oblongata  is  a  part  of 
the  brain,  lying  upon  thebasiliary  process  of  the  occipital 
bone,  and  formed  by  the  junction  of  the  crura  of  the  brain 
"  cerebellum  :  it  terminates  In  the  spinal  marrow. 
MEDU'LLIN.   That  form  of  ligniu  which  constitutes 

pith  of  certain  plants,  as  the  pith  of  the  sunflower. 
M  EDU'SA.  In  Mythology,  the  chief  of  the  Oorgons 
(which  see);  accordinx  to  Heslod,  the  eldest  daughter 
of  Celoand  the  tea  god  Phorcus.  Various  stories  are  re- 
lated of  this  mythological  personage ;  but  her  chief  pecu- 
liarity was  the  power  she  possessed  of  turning  all  who 
looked  upon  her  Into  stone.  She  was  slain  by  Perseus, 
who  placed  her  head  in  the  shield  of  Minerva,  where  It 
continued  to  retain  the  same  petrifying  power  as  before. 

Mkpu'sa.  In  Zoology,  a  name  given  by  Llnna»us  to  a 
genus  of  marine  animals,  now  forming  an 
(Medusaria)  In  the  class  Acairpha  of  the 
tern.  The  body  is  In  the  form  of  a  gelatin 
or  less  convex  above,  called  the  "  umbel,"  from  the  centre 
of  which,  and  from  the  margin,  there  depend  in  most  of 
the  species  processes  or  filaments  more  or  less  numerous, 
and  more  or  less  elongated  ;  whence  the  resemblance  to 
the  fabled  monster  which  suggested  the  original  generic 
term.  The  Medusa'  are  commonly  known  by  the  name 
of"  sea-blubber,"  "  Jelly-fish."  Ac.  They  have  a  stomach 
or  digestive  cavity  excavated  In  the  centre  of  the  disk, 
and  opening  externally  either  by  a  central  and  inferior 
crucial  mouth,  or  continued  into  branched  appendages, 
and  receiving  the  nutriment  by  innumerable  minute 
pores,  analogous  to  the  "  stom.it. a  "  of  plants,  or  those 
root-like  appendages.  The  digested  fluid  is  conveyed  by 
vessels  from  the  stomach  to  an  exquisite  network  or 
plexus  situated  on  the  under  surface  of  the  border  of  the 
disk,  where  it  receives  the  influence  of  the  atmosphere, 
and  is  fitted  for  assimilation.  Some  species,  as  the  Me- 
i  aurita,  have  also  intestinal  canals  leading  from  the 
to  separate  anal  outlets.  Traces  of  a  nervous 
system  and  rudimental  organs  of  vision  have  been  dis- 
cerned in  some  of  the  Medusa-.  They  swim  by  muscular 
contraction  of  the  margins  of  the  disk.  They  are  of  dis- 
tinct sexes,  which  congregate  together  chiefly  in  the  an 


In  both  sexes,  in 
corresponding  cavities,  generally  four  In  number,  on  the 
under  surface  of  the  disk.  The  ova  are  received  when 
impregnated  in  marsupial  sacs  appended  to  the  arms  (in 
Medusa  aurita),  whence  they  escape  in  the  form  of  cili- 
ated infusoria,  afterwards  assume  the  structure  of  eight- 
armed  polypes,  pass  the  winter  in  this  state,  and  undergo 
their  final  transformation  in  spring.  Notwithstanding 
the  complication  of  the  organic  machinery,  functions, 
and  generative  economy  of  the  Medusae,  their  solids  form 
to  small  a  proportion  of  their  frame  that,  of  a  Medusa  of 
ten  pounds  weight,  what  remains  upon  the  filter  through 
which  its  fluid  parts,  chiefly  sea-water,  have  escaped, 
does  not  exceed  two  drachms.  A  great  number  of  the 
Medusa*  are  phosphorescent,  shining  in  the  gloom  of  night 
like  globes  of  fire  ;  but  the  nature  and  the  agents  of  this 
wonderful  property  remain  to  be  discovered.  Most  of 
the  Medusa'  at  certain  seasons  sting  and  inflame  the  hand 
that  touches  them  ;  but  the  cause  of  this  property  is  equally 
unknown. 

MEE'RSCHAUM.  (Gcrm./twrm  of  the  sea.)  A  sillcated 
magnesian  mineral  found  In  various  parts  of  Europe  but 
chiefly  In  some  parts  of  Greece  and  Turkey.  It  Is  light 
and  soft,  and  Is  employed  in  the  Turkish  dominions  as 
fuller's  earth.  In  Germany  it  Is  extensively  used  In  the 
manufacture  of  tobacco  pipes,  which  are  prepared  for 
sale  by  being  soaked  first  in  tallow,  then  in  wax.  and 
finally  by  being  polished  with  shave  grass.  Imitation 
meerschaum  pipes  are  sold  in  large  quantities,  and 
the  greatest  caution  is  necessary  to  guard  against  de- 
ception. To  the  connoisseur,  the  best  criterion  Is  the 
beautiful  .brown  colour  which  the  genuine  meerschaum 
assumes  after  being  smoked  some  time. 

MKOALE'SIAN  GAMES.  (Gr.  piymt,  great.)  One 
of  the  most  magnificent  of  the  Roman  exhibitions  of  the 
circus  ;  in  honour  of  Cybele,  the  mother  of  the  gods. 

MEGALI'CHTHYS.   (Gr.  usystt,  and  a  fish.) 

An  extinct  genus  of  fishes,  including  species  of  great  slse  ; 
one  of  which,  the  Met\aliehthys  llibkerti,  has  left  Its  teeth 
and  other  parts  in  the  channel  coal  of  Flfcshirc,  and  the 
Edinburgh  coalfield. 

MEGALO'NYX.    (Or.  t«>i»r.  and        a  daw  .)  A 
large  fossil  mammalian,  the  remains  of  which  were  found 
in  a  cavern  In  the  limestone  of  Virginia  in  America. 
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MEGATHERIUM. 

MEGALOTTERANS,  Megaloptera.  (Gr.  /uyme.  and 
-me*,  a  wing.)  A  name  given  by  Latrcille  to  a  family 
of  Plampcnnate  Neuropterous  Insects,  comprehending 
those  which  have  large  wings  horizontally  folded. 

MEGALOSAU'RUS.  (Gr.  u**me,  and  rsssfsr.  a 
lizard.)  The  generic  name  applied  by  Dr.  Auckland  to 
an  extinct  genus  of  gigantic  Saurian*,  discovered  by  him 
in  the  oolitic  slate  of  Stonesflcld.  near  Oxford.  The  ape- 
ries on  which  the  genus  Is  founded  included  Individuals 
measuring  from  forty  to  fifty  feet  in  length  ;  thev  partook 
of  the  structure  of  the  crocodile  and  monitor.  The  entire 
skeleton  has  not  as  yet  been  found.  The  femur  and  tibia 
measure  nearly  three  feet  each  ;  and  a  metatarsal  bone 
has  been  found  of  the  length  of  thirteen  inches.  The 
bone*  of  the  extremities  hare  large  medullary  cavities. 
The  generic  character  is  principally  founded  on  the  t»*rth , 
which  Dr.  Buck  land  thus  graphically  describes  : —  *•  In 
the  structure  of  these  teeth  wc  find  a  combination  of 
mechanical  contrivances  analogous  to  those  which  are 
adopted  in  the  construction  of  the  knife,  the  sabre, 
the  saw.  When  first  protruded  above  the  gum.  the 
of  each  tooth  presented  a  double  cutting  edge  of 
rated  enamel.  In  this  stage  its  position  and  line  of* 
were  nearly  vertical,  and  its  form  like  that  of 
edged  point  of  a  sabre,  cutting  equally  cm  e 
the  tooth  advanced  in  growth,  ft  became  < 
w'ards.  In  form  of  a  pruning  knife,  and  the  edge  of 

the  Inner  and  cutting  side  of  the  tooth  ;  whilst  on  the 
outer  side  a  similar  edge  descended  but  to  a  short  dis- 
tance from  the  point,  and  the  convex  portion  of  the  tooth 
became  blunt  and  thick,  as  the  back  of  a  knife  is  made 
thick  for  the  purpose  of  producing  strength.  In  a  tooth 
thus  formed  for  cutting  along  its  concave  edge,  each 
movement  of  the  jaw  combined  the  power  of  the  knife 
and  saw ;  whilst  the  apex,  in  making  the  first  incision, 
acted  like  the  two-edged  sabre.  The  backward  curvature 
of  the  full-grown  teeth  enabled  them  to  retain,  like 
barbs,  the  prey  which  they  had  penetrated."  (.BriHg,-- 
water  Treatise,  i.  p.  238. )  These  formidable  teeth,  which 
sufficiently  bespeak  the  carnivorous  and  predatory  nature 
of  the  extinct  monster,  were  arranged  in  a  prt*tty  elns* 
series,  In  sockets,  along  the  alveolar  border  of  the  jaws. 

MP.GAKY'CTERANS.  (Gr.  utyme,  and  .  ars**  * 
bat.)  The  first  division  or  tribe  of  the  order  Cheiroptera, 
including  the  largest  species  of  bats,  or  "  flying  foxes  ;  ** 
which,  however,  are  exclusively-vegetable  feeders.  Hi " 
mostly  on  soft  fruits,  and  having  the  molar  teeth  i 
to  that  kind  of  food  by  their  broad  simple  crowns, 
tribe  is  also  distinguished  from  the  animal-feeding 
whether  bloodsuckers  or  insect 
two  innermost  fingers  armed  with 
and  by  the  simple  structure  of  the 
alimentary  canal,  and  especially  the 
frugivorous  bats,  are  likewise  more 
the  other  tribes.  Thei 
the  warmer  parts  of  Asia,  i 
but  do  not  exist  in  America. 

MEGA'KIAN  SCHOOL  OF  GREEK  PHILOSO- 
PHY, founded  at  Megara  by  the  disciples  of  Socrates, 
who  retired  thither  after  his  death,  and  distinguished  in 
later  times  by  its  logical  subtlety.  Its  most  celebrated 
names  were  those  of  Kuclides,  Eubulides,  and  Stilpo. 

MR'GASCOPE  (Gr.  u « >  ac.  and  r«n-( »,  /  view. )  An 
optical  instrument  proposed  by  M.  Charles,  of  the  French 
Academy  of  Sciences,  for  the  examination  of  bodies  of 
considerable  dimensions.  It  is  a  modification  of  the  sol  r 
microscope,  and  has  been  used  for  determining  the  curva- 
ture of  the  different  parts  of  the  eye.    See  Miramcop*. 

ME'GASTOMES,  Megastomm.  (Or.  M^t.andrrw. 
mouth. )  The  name  of  a  family  of  Univalve  shells,  com- 
prehending those  which  are  not  symmetrical,  and  which 
have  a  very  large  aperture  or  mouth. 

MEGATHE'RIUM.  (Gr.  utymf.  and  3^«r.  bjrast.) 
The  name  given  by  Cuvier  to  a  genus  of  i 
tate  quadrupeds,  including  and  represented  by  one  of  | 
most  gipntic  of  terrestrial  mammalia.   The  ' 
of  the  Megatherium  Cumeri  were  more 
wide,  and  its  body  tw< 
its  feet  were  a  yard  in 
dable  compressed  clai 
great  length,  and  probably  much  I 
other  extinct  or  living  terrestrial  i 

the  megatherium  was  relatively  small :  tne  cranium  pre- 
sents many  of  the  peculiarities  of  that  of  the  sloth.  The 
upper  jaw  was  armed  with  five  teeth  on  each  side,  the 
lower  jaw  with  four  on  each  side :  all  the  eighteen  teeth 
belong  to  the  molar  series.  They  were  perpetually 
growing,  like  the  incisors  of  the  Rodents ;  but  had  their 
grinding  surface  traversed  by  two  transverse  ridges,  and 
their  texture  composed,  as  in  the  teeth  of  the  sloth,  of  a 
central  body  of  coarse  ivory,  a  thick  outer  coating  of  car- 
men turn,  and  a  thin  Intermediate  layer  of  fine  and 
ivory,  which  fo 
the  crown. 

Nothing  certain  Is  known  of  the  nature  of  the  Integu- 
ments of  this  singular  and  enormous  animal ;  but  the 
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fossil  bony  armour  which  has  boon  conjectured  to  hare 
appertained  to  the  megatherium  unquestionably  belong! 
to  another  species  of  gigantic  Edentate,  more  nearly 
allied  to  the  armadillo.    .SVc  GtYPTouor*. 

ME'GRIM.  (Fr.  migraine  ;  probably  from  Gr.  iyuu, 
half,  and  the  sktdl.)   A  violent  intermitting  pain 

anVcting  one  side  of  the  head. 

MEI'ONITE.  A  mineral  found  in  gralm  or  imall 
shining  crystal*,  chiefly  at  Mount  Somma.  near  Vesuvius. 
The  name  i»  from  stttaw,  leu  ;  implying  the  loteneu  of  the 
terminating  pyramid*  of  its  crystals,  and  the  consequent 
shortness  of  the  axil  of  the  primitive  form. 

MEL.l'SA.  (Gr.  u*Xme,  black.)  The  black  vomit. 
When  blood  ia  thrown  up  from  the  stomach  It  is  gene- 
ral lr  black,  in  consequence  of  the  presence  of  acid. 

ME'LAM.  A  substance  formed  during  the  diitillation 
of  a  mixture  of  sal-ammoniac  and  sulphocyanuret  of  po- 
tassium. It  ia  said  to  consist  of  IS  equivalents  of  carbon, 
II  of  nitrogen,  and  9  of  hydrogen. 

ME'LANCHOLY.  (Gr.  **sA.«,.  black,  and  vat*  bile.) 
A  disease  of  the  mind,  chiefly  characterised  by  un- 
grounded fear  and  apprehension  of  evil. 
MELA'NIA.  (Gr.attAsv.)  A  genus  of  fluviatile  Pec- 
Gastropods,  having  a  moderately  thick 
th  an  aperture  longer  than  it  Is  wide,  enlarging 
the  spire,  and  the  columella  without  folds  or 
I :  the  length  of  the  spire  is  various.  They  have 
acula,  with  the  eyes  on  their  external  side,  and 
:  the  third  of  their  length  from  the  base. 
ME'LANITE.  (Gr.  usXm*.)  The  black  garnet 
MELANOSIS.  (Gr.ssst.sr.)  An 
characterised  by  deposition  of  a  black 
parts  of  the  body. 

MELA' NTE KITE    (Gr.  sssta*.)  A 
name  of  the  native  sulphate  or  iron. 

M  V  I.  AS'THA'CEa.  (Melanthiurn.one  of  the  genera.) 
An  order  of  Endogenous  plants,  with  a  regular  six-parted 
inferior  perianth,  and  six  stamens  with  the  anthers 
looking  outwards.  The  number  of  species  Included  in  it 
is  inconsiderable ;  but  among  them  are  the  I  er at  rum,  or 
white  hellebore,  and  Colchicvm,  or  meadow  saffron,  the 
poisonous  qualities  of  which  Indicate  the  general  proper- 
tics  of  the  order. 

ME'LAS.  (Gr.  usXmt.)  A  disease  endemiul  in  Arabia  : 
it  consists  in  the  formation  of  dark  brown  or  black  spots 
upon  the  skin. 

MELAS'MA.  (Gr.AttXstr.)  A  disease  of  aged  persons, 
in  which  a  black  spot  appears  upon  the  skin,  which  soon 
forms  a  foul  ulcer. 

MK'LASOMES,  Mdasoma.  (Gr.  /*U>r,  and  **um, 
forty. )  A  trlbeof  Heteromerous  Coleopterous  insects, com- 
prising thoM-  w  hich  are  of  a  uniform  black  or  grey  colour. 

MELASTOMA'CEJE.  (Melastoraa,  one  of  the  genera) 
A  natural  order  of  Exogenous  plants,  with  poly  petal  nu* 
Sowers  and  strongly  ribbed  leaves,  inhabiting  tropical 
countries  In  great  numbers,  but  unknown  in  Europe  In  a 
wild  state,  and  only  occurring  very  sparingly  In  the  tem- 
perate parts  of  America.  In  the  equatorial  regions  of  this 
continent  they  are  extremely  numerous;  and  some  of  the 
species  bear  berries,  the  juice  of  which  stains  the  mouth 
Mack,  whence  their  name  (ftsAar,  and  rri^a,  a  mouth). 
Their  most  characteristic  mark  is  to  have  the  anthers  bent 
downwards  and  prolonged  into  a  hom,  which  is  held  fast 
in  sockets  of  the  ovary  before  the  flower  expands.  Many 
of  the  species  are  ornamental,  none  are  useful. 

MELCHl'SEDB'CIANS.  In  Ecclesiastical  History, 
several  sect*  of  early  heretics  have  been  so  termed,  from 
the  opinions  entertained  by  them  respecting  the  charac- 
ter and  office  of  Melchisedec.  arising  from  the  language 
of  St.  Paul  in  the  Epistle  to  the  Hebrews.  The  Theo- 
ln  the  3d  century,  are  said  to  hare  regarded  him 
hrlst.  A  sect  of  visionaries  in  I'hrygla, 
to  have  been  a  branch  of  the  Manicheans.are 
i  to  hare  made  Melchisedec  an  object  of  adora- 
Many  divines  of  later  times  have  entertained  the 
that  the  Son  of  God  appeared  to  Abraham  under 
'  Melchisedec.  (Cuneus,  De  Hep.  Uebrarorum.) 
ME'LCHITES.  (Syr.  malek.  Aiwg.)  In  Ecclesias- 
tical History,  the  Eutychians,  when  condemned  by  the 
council  of  Chalccdon,  gave  this  name  (royalists,  impe- 
rialists) to  the  orthodox,  who  endeavoured  to  put  the 
order  of  the  Emperor  Marcian  Into  execution  against 
tbera.  Among  Oriental  Christiana  it  now  designates  In 
a  general  manner  all  those  who  are  neither  Jacobites 
nor  Nestorians,  Including  the  Maronltes,  Catholic  Greeks, 
and  non-Catholic  Greeks,  of  the  three  Eastern  patri- 
archates.  (Moshcim,  Sod.  Hist.  vol.  II.) 

MELBA'GKIS.  (Ur.  a  guinea -hen.)  A  term  employed 
by  Lionams  to  designate  the  genus  of  which  the  turkey  is 
the  type.  The  head  and  upper  part  of  the  neck  is  in- 
vested with  a  plumeless  and  carunculated  skin :  there  is 
a  cutaneous  appendage  of  a  similar  construction  under  the 
throat,  and  another  of  a  conical  form  on  the  forehead, 
which  in  the  male,  when  under  excitement,  can  be  dis- 
tended and  elongated  so  as  to  hang  over  the  point  of  the 
From  the  lower  part  of  the  neck  of  the  adult  male 
i  a  tuft  or  tassel  of  stiff  hairs.    The  coverts  of  the 
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tall  are  shorter  and  stlflbr  than  in  the  peacock,  but  can  be 
erected  and  displayed  in  the  same  way.  The  tarsi  of  the 
male  are  armed  with  weak  spurs.  The  common  turkey 
(Meleagris  gallopavo,  L.)  was  introduced  into  Europe  in 
the  I6tn  century.  Its  size,  and  the  excellence  of  its  nef,h, 
led  to  its  being  cultivated  with  peculiar  care:  it  Is  now 
common,  and  widely  dispersed.  Its  wild  original  of  the 
American  woods  Is  of  a  greenish  colour,  with  a  copper 
gloss.  A  second,  and  much  more  beautiful  species  ( Me- 
leagris oceUala,  Cuvier),  has  been  discovered  in  Hon- 
duras :  its  domestication  Is  greatly  to  be  desired. 

MELES.  (Lat.  meles,  a  badger.)  A  genus  separated 
by  Storr  from  the  Llnnaran  I' nut,  and  characterised  by 
Mr.  Bell  as  follows  :  —  Second  incisor  In  the  lower  jaw 
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placed  behind  the  others ;  molars  - arranged  In  an 
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uninterrupted  series  ;  feet  plantigrade ;  a  glandular 
pouch  underneath  the  tail,  having  a  transverse  orifice. 
Since  the  extirpation  of  the  common  bear  the  badger, 
L'rsus  meles  of  Linnsms,  which  Is  a  typical  species  of  the 
present  genus,  is  the  sole  representative  or  the  Ursine 
family  In  our  indigenous  too  logy.  The  habit*  of  this 
quadruped  are  nocturnal,  inoffensive,  and  slothful ;  its 
food  consists  of  roots,  cart  limits,  fruits,  the  eggs  of  birds, 
insects,  reptiles,  and  the  smaller  quadrupeds  .*  its  noxious 
qualities  are  consequently  few  and  of  slight  moment,  and 
by  no  means  justify  the  exterminating  war  unintermit- 
tingly  waged  against  it.  The  muscular  strength  of  the 
badger  is  great,  its  bite  proverbially  powerful ;  and  a  dog 
must  be  trained  and  encouraged  to  enter  willingly  into  a 
combat  with  this  species.  The  long  claws  of  the  fore 
feet  enable  the  badger  to  dig  with  effect ;  and  he  ha- 
bitually dwells  in  burrows,  which  he  digs  by  choice  in 
declivities  covered  by  thick  coppice,  or  concealed  in  the 
recesses  of  woods.  The  female  prepares  a  nest  of  moss 
and  grass,  and  brings  forth  her  litter  of  three  or  four  blind 
young  in  the  summer  season. 
MELE'TIANS.   In  Ecclesiastical  History,  the  par- 

r  Lycopolis  in  Egypt,  deposed 


in  a  synod  at  Alexandria  about  306,  on  the  charge  or 
having  sacrificed  to  Idols  during  the  persecution  by  Dio- 
cletian. He  w  as  supported  by  numerous  adherents  ;  and 
thus,  a  schism  began,  which  was  partially  concluded  by 
the  submission  of  Arsenius,  chief  of  the  party,  to  Athj 
asius  in  .133,  but  does  not  seem  to  have  been  wholly  i 
tinct  for  150  years.    (Uosheim,  vol.  I.) 

M E L I C E'H  I S .  ( Gr.  amAj,  honey,  and  tr>or. )  An 
encysted  tumour,  the  contents  of  which  resemble  honey. 

MELILO'TUS.  (Lat  mel,  honey,  and  lotus,  a  legu- 
minous plan!.)  A  honey-scented  plant,  with  an  erect  stem 
and  long  erect  racemes  of  small  yellow  or  white  flowers, 
resembling  those  of  clover,  of  which  it  was  formerly  re- 
garded as  a  species.  In  some  parts  of  Europe  two  or 
three  species  are  cultivated  as  annual  fodder  plants. 

ME  LIT  (E' A.  or  MELINIEA.  (From  MiAjv*m«.  a 
state  in  Thessaly  ;  or  MiXirsua,  a  name  of  Venus,  derived 
from  sssAi,  honey.)  In  Zoology,  a  genua  of  beautiful 
corals,  and  aUo  a  genus  of  butterflies. 

MELLI'PHAGANS,  MtUiphagida?.  (Gr.  fuXs,  honey; 

try  m,  /  eat. )  A  family  of  Tenufrosters,  comprising  the 
Irds  which  feed  on  the  nectar  of  flowers. 
MELLITE.  or  MELILITE.  (Gr./ssti.  and  }.t9*t. 
a  stone.)  A  yellow  crystallised  mineral,  composed  nf 
mellitic  acid  and  alumine.  It  is  very  rare,  and  was  first 
observed  in  the  beds  of  brown  coal  in  Thuringia.  The 
terra  melitite  has  also  been  applied  to  a  yellow  mineral 
which  occurs  in  very  minute  crystals  in  the  fissures  and 
cavities  of  lava.  It  fuses  into  a  glass  before  the  blow- 
pipe, but  its  composition  has  not  been  determined. 

SlELLl'TIC  ACID.  The  peculiaracld  of  the  mellito 
or  honeystone  of  Thuringia.  According  to  Liebig  the 
ultimate  elements  of  this  acid  are  4  equivalents  of  car- 
bon =■  24.  4  of  oxygen  =  32,  and  1  or  hydrogen  ssa  1 . 

ME'LLON.  A  lemon-yellow  substance  composed  of 
6  equivalents  of  carbon  and  4  of  nitrogen,  obtained  by 
heating  dry  bisulphuret  of  cyanogen. 

MELOCA'CTUS.  (Melon-cactus.)  Round -stemmed, 
ribbed,  succulent  plants,  covered  with  spines  on  the 
ridge  of  the  ribs,  and  producing  the  flowers  among  wool, 
on  a  hairy  head  or  cap,  which  is  protruded  from  the  top  of 
the  stem.  They  were  included  by  Linnsus  in  his  genus 
Cactus:  and  they  are,  in  fact,  scarcely  distinguishable  from 
those  dismemberments  or  the  genus  to  which  the  modern 
name*  or  Cereus  and  Echino  cactus  are  applied.  For  the 
sake  or  their  grotesque  form,  they  are  often  cultivated  by 
persons  curious  in  collecting  singular  vegetables. 

MELODRA'MA.  {Gr.  uskH%song,Kaal^num,,drama.) 
A  short  drama  in  which  music  is  introduced  ;  but  differ- 
ing from  the  opera,  as  the  greater  part  of  the  words  are 
recited,  and  not  sung.  In  Germany,  the  melodrama  is  a 
short  dramatic  piece  in  lyrical  verse;  but  among  our- 
selves, and  In  France,  its  character  Is  chiefly  that  of  being 
a  vehicle  for  gorgeous  decoration  and  scenery,  with  an 
insignificant  plot,  usually  of  a  serious  or  romantic  de- 
scription. 

ME'LODY.  (Gr.  stOjsAln  ;  from  u<>.c:.  a  song.)  In 
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for  a  ilnglc  voice  or  instrument,  being  distinguished  from 
'  U  the  remit  of  the  union  of  two  or  more 


concording 

ME'LOfi.  (Gr.  pa***  a  probe.)  A  genus  of  Coleop- 
terous insects,  of  the  section  Heteromera,  tribe  Traehe- 
lides,  and  family  Canlkaritbe,  In  the  system  of  Latreille. 
In  this  genus  the  antenna;  are  composed  of  short  and 
rounded  joints,  the  intermediate  of  which  are  the  largest, 
and  sometimes  so  disposed  that  these  organs  present  in 
this  point,  in  several  males,  an  em  ar  gin  at  Ion  or  crescent. 
The  wings  are  wanting  ;  and  the  elytra,  oral  or  trian- 
gular, with  a  portion  of  the  inner  margin,  crossing  each 
other,  only  partially  cover  the  abdomen,  particularly  in 
the  females,  in  which  this  segment  of  the  body  is  ex- 
tremely voluminous.  The  melocs  crawl  along  the  ground, 
or  upon  low  plants,  on  the  leaves  of  which  they  feed. 
A  yellowish  or  reddish  oleaginous  liquid  exudes  from 
the  articulations  of  their  legs.  In  some  districts  of 
Spain  these  insects  are  used  in  the  place  of  the  true  blis- 
twr-flies  (Cantharidfi) ;  they  are  also  employed  by  the 
farriers.  Latreille  Is  of  opinion  that  the  modem  melocs 
were  the  Buprette*  of  the  ancients,  —  insects  to  which 
they  attributed  very  noxious  properties,  supposing  them 
to  be  fatal  to  the  oxen  that  swallowed  them. 

MELOLON'TIUDANS,  ileloiontbid*.  The  family 
of  Coleopterous  inserts,  of  which  the  May -chaffer  (  Melo- 


rulearii)  is  the  type. 
MELPO'MENE. 


.)  The  muse 
usually  with  a 
other,  and  with 


(Gr., 

who  presides  over  tragedy  ; 
mask  in  one  hand,  a 
buskins  on  her  feet. 

MELUSPNE.  In  the  medieval  Mythology  of  France, 
a  beautiful  nymph  or  fairy,  whose  history  occupies  a  large 
space  in  the  popular  superstitions  of  that  country.  She 
is  represented  as  the  daughter  of  Ilelmas,  king  of  Al- 
bania, and  the  fairy  Persine  .  and  as  having  married  Kay- 
mund,  count  of  Toulouse,  who  built  her  the  magnificent 
castle  of  Luslgnan  (originally  called  Lusineem,  the  ana- 
gram of  Melusine).  Like  most  of  the  fairies  of  that 
period,  she  was  doomed  to  a  periodical  metamorphosis, 
during  which  the  lower  part  of  her  body  assumed  the 
form  of  a  fish  or  a  serpent.  On  these  occasions  she 
exerted  all  her  ingenuity  to  escape  observation  ;  but 
having  been  once  accidentally  seen  by  her  husband  io 
this  condition,  she  swooned  away,  and  soon  afterwards 
disappeared,  none  knew  whither.  But  her  form  is  said 
to  be  seen  from  time  to  time  on  the  tower  of  Luslgnan, 
clad  in  mourning,  and  uttering  deep  lamentations  ;  and 
her  appearance  is  universally  believed  to  indicate  an  im- 
pending calamity  to  the  royal  family  of  France. 

MELY'Kls.  (Gr.  sstXssff.  an  Insect  mentioned  by 
Nicander.)   A  Fabrician  genus  of  Coleopterous  insects. 

to  the  section  Pent  am  era,  subsection  Serri- 
and  constituting  the  family 
in  the  system  of  Latreille  ;  in  which  It  Is  cha- 
as  follows :  —  Palpi  commonly  short  and  fili- 
form ;  mandibles  emarginated  at  the  point;  body  usually 
narrow  and  elongated  ;  bead  covered  at  the  base  by  a  fiat 
or  slightly  convex  thorax  ;  joint  of  the  tarsi  entire,  and 
the  terminal  hooka  unidentate  or  bordered  with  a  mem- 
brane ;  antennae  usually  serrate,  and  in  the  males  of 
some  species  even  pectinate. 

MEMBRA'NA  TYMPANI.  The  membrane  which 
separates  the  internal  from  the  external  ear.  The  drum 
of  the  car. 

ME'MBRANE.  The  expansion  of  any  of  the  tissues 
of  the  body  into  a  thin  layer.  Anatomists  generally  enu- 
merate three  kinds  of  membrane  ;  namely,  the  mucous, 
the  tcrous,  and  the  fibrous.  The  mucous  membranes  are 
those  which  line  the  canals  of  the  body  which  are  ex- 
posed to  the  action  of  air  or  foreign  matters,  —  such  as 
the  lining  of  the  nose,  trachea,  irsnphagus,  stomach,  in- 
testines, Ac.  The  serous  membranes  form  the  lining  of 
the  sacs  or  closed  cavities,  as  of  the  cheat,  abdomen, 
Ac.  The  fibrous  membranes  are  tough,  inelastic,  and 
of  a  tendinous  character ,  such  as  the  dura  mater,  the 
pericardium,  the  capsules  of  joints.  Ac. 

ME'MNON  In  Greek  Mythology,  a  fabulous  king  of 
Ethiopia,  son  of  the  goddess  Aurora,  who  is  said  to  have 
assisted  the  Trojans  in  the  siege  of  Troy,  and  to  have 
been  slain  by  Achilles.  Several  Egyptian  kings  of  this 
name  are  also  mentioned  by  different  Greek  writers.  But 
the  name  is,  in  fact,  supposed  to  be  a  general  appellation 
or  epithet  (Mei-amun,  beloved  of  Amman)  borrowed  by 
the  Greeks  from  the  Egyptian  language,  and  erroneously 
applied  by  them  to  particular  individuals.  The  famous 
statue  called  by  the  Greeks  Memnon.  at  Thebes  in  Upper 
Egypt,  which  possessed  the  real  or  imaginary  property 
of  emitting  a  souud  like  that  of  a  harp,  at  the  rising  of 
the  sun.  is  supposed  to  have  been  in  the  building  called 
by  M.  Champollion  the  Khamesseton,  from  Its  founder 
lthatneses,  or  Sesostris,  of  which  the  stupendous  ruins  are 
still  seen  between  Medinet- Habou  and  Kournah.  (See 
Chain|K»llion,  Lettrei  tent,  $d  I'.gppte  rl  <U-  Xubie,  p.  261.) 
The  statue  of  black  granite  in  the  British  Museum, 
already  styled  the  brother  of  the  younger  Memnon,  was 
found  in  tho  Hbamesseion.   The  rcaf  Memnonium  was, 


MENDICITY. 

however,  probably  the  temple  erected  by  Atncnoph,  or 
Amenothph .  ( Champollion.  10.  p.  303. ) 

ME' MO  IK.  In  Literature,  two  different  specie*  of 
composition  are  popularly  designated  by  the  terms  Me- 
moir and  Memoirs.  A  abort  biographical  notice  of  an 
individual,  or  a  short  essay  on  a  particular  subject  (  espe- 
cial lv  to  accompany  and  explain  a  map.  view,  facsimile,  or 
other  representation  of  a 
called  a  Memoir.  This  name  is  i 
to  papers  read  before  scientific  or  1 
account,  by  an  Individual,  of  hia  own  life,  at 
with  narratives  and  remarks  respecting  the 
and  events  of  the  time*  In  which  he  lived,  la  termed  his 
Memoirs  ;  being  supposed,  as  the  name  denote*,  to  have 
been  drawn  up  with  the  object  of  assisting  hia  memory  in 
reflecting  on  past  events.  In  modern  but  incorrect  dic- 
tion the  life  of  a  person  by  another  is  also  termed  hia 
Memoirs.  If  drawn  up  with  a  somewhat  less  regular  ar- 
rangement, and  containing  more  matter  not  immediately 
connected  with  the  suhject  than  the  species  of  narration 
which  we  term  a  Life.  The  French  were  the  earliest, 
and  have  always  been  by  far  the  most  successful  writers. 
In  thia  branch  of  literature.  Their  historical  memoirs, 
partly  autobiographical,  and  partly  the  work*  of  authors 
who  had  access  to  the  papers  and  memorials  of  those 
whose  lives  they  illustrated,  form  a  complete  series  from 
the  16th  century  to  the  present  time,  and  throw  the  trreat- 
est  light  on  some  portions  of  history ;  while  their  me- 
moirs of  celebrated  Individuals  In  the  ranks  of  literature 
and  fashion  are  still  more  numerous  and  interesting--  In 
the  last  century  this  branch  of  literature  became  so  popu- 
lar, that  any  distinguished  individual  who  did  not  leave 
authentic  memoirs  of  himself  was  sure  to  become  the 
suhject.  after  his  death,  of  fabricated  memoir*,  publisher 
tinder  his  name;  and  this  species  of  falsification,  of  which 
Voltaire  then  complained,  appears  to  be  I 
as  extensively  as  at  any  former  period.  1 
of  historical  memoirs  recently  edited  In  Paris 
three  series  of  historical  memoirs  relating  to  ~ 
tory,  and  one  of  English  memoirs,  translated,  illustrating 
the  period  of  our  great  civil  war  and  revolution.  The 
latter  undertaking  was  conducted  by  M.  GuizoC 

MEMO'RIAL.  In  Diplomacy,  a  specie*  of  informal 
state  paper  much  uaed  in  negotiation.  Memorial*  are 
said  to  be  of  three  classes.  1.  Memorials  tn  the  form  of 
letters,  subscribed  by  the  writer,  and  speaking  in  the 
second  person  as  addressed  to  another.  2.  Memorials 
proper,  or  written  representations,  subscribed  by  the 
writer,  and  with  an  address,  but  not  speaking  In  the  se- 
cond person.  3.  Notes,  In  which  there  is  neither 
scri  pt  Ion  nor  address.  Species  of  the  first  class  of  m  c 
rials  are,  circulars  from  the  bureau  of  foreign  affairs 
to  foreign  agents  ;  answers  to  the  memorials  of  amt 
dors  :  and  notes  to  foreign  cabinets  and  ambassadors. 

ME'MORY  (Lat.  meminl.  /  remember),  is  defined  to 
be  the  power  or  capacity  of  having  < 
to  the  senses  or  the  understanding  t 
mind,  accompanied  by  a  distinct 
existence.  The  term  is  also  employed,  though  more 
rarely,  to  denote  the  act  or  operation  of  remembering, 
or  the  peculiar  state  of  the  mind  when  it  exercise*  this 
faculty,  in  contradistinction  to  the  faculty  itself.  Var  ion  * 
opinions  have  been  propounded  by  metaphysicians  re- 
specting the  nature  and  origin  of  the  faculty  of  memory. 
Upon  tnis  point,  however,  It  Is  not  our  intention  to  enter 
Into  any  details,  as  this  question  is  so  mixed  up  with  that 
of  other  faculties  of  the  mind,  such  as  perception  and 
association,  and  such  metaphysical  questions,  a*  per- 
sonal identity.  Ac,  as  to  be  inseparable  from  them  ;  and 
to  theae  heada  we  must  refer  the  reader  for  informa- 
tion. We  may,  however,  remark,  that  the  ancient  P la- 
ton  lsts  and  Peripatetics  ascribed  the  faculty  of  memory 
to  the  common  theory  of  ideas  ;  that  la,  of  images  In  the 
brain,  or  In  the  mind,  of  all  the  objects  of  thought  :  ami 
In  this  opinion  they  were  supported,  with  slight  modifi- 
cations, by  many  other  philosopher*  of  antiquity.  But 
Dr.  Held,  who  has  examined  this  question  with  great 
acuteness,  has  satisfactorily  demonstrated  the  theory  of 
the  ancients  to  be  very  defective.  The  more  modern 
theories  of  I-ocke.  Hume,  and  other  philosopher  a, 
meet  with  little  consideration  from  the  samci 
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supposition  on  another,  as  the  giants  piled  the 
in  order  to  scale  the  heavens.  It  is  all  to  no  [ 
memory  remains  unaccountable ;  and  we  know  a*  little 
how  we  remember  things  past  as  how  we  are  conscious 
of  the  present."  (Reidou  the  Human  Mind,  p.  I.\9.  ISA. > 

M E NA'CHAHITB.  Ferruginous  oxide  of  titanium , 
found  in  the  Vale  of  Menachan.  m  Cornwall. 

MENDICANT  FRIARS.  #rr  Oruers,  Msnmcawt. 

MENDI'CITY.  (Lat.  mendico,  /  beg.)  The  con- 
dition of  habitual  beggars.  One  of  the  greatest  curses 
which  can  afflict  a  cmllxed  society  Is  the  prevalence  of 
mendicity  ;  and  it  is  very  much  to  he  regretted  that  the 
prejudices  of  excellent  and  humane  persons  have  so  con- 
stantly interposed,  and  atill  interpose,  difficulties  in  the 
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way  of  the  adoption  and  enforcement  of  correct  principle* 
on  thlii  tubj«ct.  For  there  are  too  many  who  persist  in 
ireing  in  mendicity  only  the  natural  expression  of  that 
lo-ii (fence  into  which  numbers  are  unhappily  thrown  by 
tbe  inequality  of  property  and  uncertainty  of  employment 
prevailing  in  almost  all  communities  ;  and  who  forget 
that  the  encouragement  of  it  afford*  a  premium  to  the 
idle,  the  artful,  the  criminal,  — to  all  or  any,  In  short,  ex- 
rrpt  those  really  deserving  sufferers  whom  it  Is  the  object 
of  true  charity  to  relieve,  (For  the  law  of  England,  past 
and  present,  respecting  mendicity,  see  V  AORANCY  . )  Under 
toe  operation  of  this  law,  of  the  national  provision  of  the 
poor  laws,  and  Car  more  than  either  the  activity  of  En* 
ffli»h  industry,  mendicity  has  long  been  less  extensive  and 
public  in  England  than  perhaps  in  any  other  country. 
And,  owing  to  that  very  circumstance,  it  Is  perhaps  worse 
in  England  than  in  any  other  country ;  that  Is,  the  es- 
UblUhed  mendicants  are  more  connected  with  the  cri- 
minal part  of  the  population.  (See  the  recent  report  of 
the  Constabulary  Force  Commission.)  Ireland  has  long 
been  unhappily  celebrated  for  the  prevalence  of  men- 
dicity.  The  number  of  "  destitute  persons  "  In  the  island 
«a*  estimated  by  Mr.  Stanley  in  1*37  at  about  80,000. 
(Mr.  SiemoiTt  Report  on  Poor  Lav>»  in  Ireland) ;  the 

i  In  Dublin  at  nearly  iOOO.  or 
•  fid- 


ion,  divides  the  habitual  mendicants  Into,— 1. 
Wandering  beggars,  chiefly  cripples,  blind,  maimed,  Ac. 
t  Professional  strolling  beggars,  who  have  no  fixed  do- 
micile, and  live  constantly  by  mendicancy.  3.  Town 
beggars,  who  live  by  mendicancy,  but  have  a  fixed  do- 
micile :  these,  he  says,  "  are  generally  known  by  those 
who  relieve  them,  and  their  character  is  not  on  the  whole 
very  bad."  4.  Poor  housekeepers,  who  are  relieved  by 
three  or  four  neighbours,  to  whom  their  wants  are  known, 
but  who  would  not  resort  to  general  begging.  (On 
JsOcaJ  Ditturbancet  in  Ireland,  1 835. )  "  Mendicancy  and 
wretchedness,"  says  Mr.  Nicholl,  "  have  become  too 
common  to  be  disgraceful."  And  he  compares  with 
truth  the  effects  of  indiscriminate  alms-giving  in  Ireland 
to  those  of  indiscriminate  legal  relief  in  England.  What 
effect  the  new  system  of  poor  laws  may  have  on  this  and 
<<her  evils  of  that  country,  time  must  show.  In  France, 
drp6u  de  mendicitl  were  first  founded  In  1767 ;  a  kind  of 
half  way  between  prison*  and  hospitals  for  mendicants. 
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1  depots  for  Paris, 
at  .St.  Denis  and  Vlllers  Coterets.  In  18**  the  prefet  of 
police  reported  that  they  had  manifestly  diminished 
mendicity  at  Paris.  ( Dt-gcrando,  De  la  Kienjaisance  Pub- 
hone,  ill.  parts,  b.  1.)  "  The  road  to  mendicity,"  My* 
M.  Sismondi,  "  Is  now  too  wide  and  too  easy ;  Instead  of 
calling  on  religion  to  smooth  it,  we  should  multiply  as 
far  as  possible  the  resources  of  the  poor,  in  order  to  pre- 
vent their  being  dragged  Into  It."   See  Poo  a  Laws. 

MK'NILITE.  A  mineral  somewhat  resembling  semi- 
opal,  found  at  Menil  Montant,  near  Paris. 

.MENl'SCUS.  A  lens  convex  on  one  side  and  concave 
on  the  other.  See  Lens  . 

MENISPE'KMIC  ACID.  An  add  contained  in  the 
tier  ties  of  the  Menispermum  coccultu  ( Cocculus  indietu), 
where  it  exists  in  combination  with  the  vegetable  alkali 
called  pierotoxia.  ' 

MEN'NONITBS.  The  title  by  which  the  Anabap- 
tists of  Holland  came  to  be  distinguished,  after  they  had 
put  themselves  under  the  guidance  of  Menno,  a  native  of 
FrieaUnd,  who  undertook  to  moderate  the  extraordinary 
fanaticism  of  those  sectarians.  ( Moikeim,  transl..  eo. 
1790,  v.  490.)  See  Baptists,  Anabaptists. 
MENOBRA'NCHUS.  (Gr. 

ME'NOPOMB.  Menopoma.   (Or.  ^ 
a  lid.)  A  Perennlbranchiate  amphibian, 
opercular  aperture,  but  not  the  external  gills. 

ME'NORHA'GIA.  (Gr.  sup,  a  month,  and  *s«.  I  flow.) 
Flooding ;  immoderate  menstrual  discharge  ;  haemor- 
rhage from  the  uterus. 

ME'NSTRUUM  (Lat.  mensis,  a  month),  signified,  In 
the  language  of  the  old  chemists,  some  preparation  or 
drug  which  could  only  operate  effectually  at  u  particular 
period  of  the  moon  or  month  ;  but  It  Is  now  used  for  any 
fluid  substance  which  dissolves  a  solid  body. 

MENSURA'TION  Though  this  term  literally  sig- 
nifies the  act  of  measuring.  It  is  usually  employed  to 
denote  the  branch  of  practical  geometry  which  teaches 
the  methods  of  calculating  the  dimensions  and  areas  of 
figures,  the  volumes  of  solids,  &c,  from  the  measurement 
of  certain  lines  or  angles  of  the  figures  or  solids,  which 
supply  the  requisite  data. 

Every  rectilineal  plane  figure  may  be  decomposed  Into 
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;  and  hence  the  mensuration  of  such  figures 
resolves  Itself  into  the  determination  of  the  sides  or  area 
of  a  triangle.  (See  Trigonometry.)  Solids  bounded  by 
planes  may  in  like  manner  be  resolved  into  pyramids, 
and  their  contents  consequently  determined  by  the  me- 
thods of  elementary  geometry.  (See  Pyramid.)  Tho 
determination  of  the  lengths  of  curve  lines,  the  areas  of 
figures  bounded  by  curves,  and  of  solids  bounded  by 
curve  surfaces,  requires  the  application  of  the  integral 
calculus.  (See  Quadrature,  Rectification.)  For  the 
areas  and  volumes  of  the  most  usual  geometrical  figures, 
see  the  respective  terms,  as  Circle,  Ellipse.  Ac. 

ME'NTlJM.  (Lat.  the  chin.)  In  Mammalogy,  the  term 
is  restricted  to  the  anterior  and  Inferior  margin  of  the  man- 
dible, or  lower  jaw.  The  mentnm  promtnvlum  is  that 
which  extends  beyond  the  perpendicular  line  dropped 
from  the  upper  margin  of  the  lower  Jaw ;  the  men  turn 
ab*eonditum  is  that  which  cannot  be  distinguished. 

MENU,  INSTITUTES  OF.  The  name  given  to  the 
most  celebrated  code  of  Indian  civil  and  religious  law ;  so 
called  from  Menu,  Menou,  or  Manu.  the  son  of  Brama, 
by  whom  It  Is  supposed  to  have  been  revealed.  Tho 
Hindoos  themselves  ascribe  to  this  system  the  highest 
antiquity  ;  and  many  of  the  most  learned  Europeans  are 
of  opinion  that  of  all  known  works  there  Is  none  which 
carries  with  it  more  convincing  proofs  of  high  antiquity 
and  perfect  integrity.  Sir  W.  Jones  assigns  the  date  of 
its  origin  somewhere  between  Homer  and  the  Twelve 
Tables  of  the  Romans  ;  and  Schlegel  asserts  it  as  his  belief 
that  It  was  seen  by  Alexander  the  Great  in  a  state  not 
materially  different  from  that  in  which  we  possess  it. 
The  Institutes  of  Menu  are  of  a  most  comprehensive  na- 
ture :  they  embrace  all  that  relates  to  human  life ;  the 
history  of  the  creation  of  the  world  and  man ;  the  nature 
of  Goo  and  spirits ;  and  a  complete  system  of  morals,  go- 
vernment, and  religion.  The  work,  says  Sir  W.  Jones, 
contains  abundance  of  curious  matter,  interesting  both 
to  speculative  lawyers  and  antiquaries,  with  many  beauties 
which  need  not  to  be  pointed  out,  and  with  many  ble- 
mishes which  cannot  be  justified  or  palliated :  it  is  a 
system  of  despotism  and  priestcraft ;  both,  indeed,  limited 
by  law,  but  artfully  conspiring  to  give  mutual  support. 
But,  notwithstanding  these  and  other  defects,  as  has  fre- 
quently been  remarked,  the  most  striking  features  by 
which  the  code  of  Menu  is  distinguished  are  the  rigour 
and  purity  of  its  morals.  Many  of  its  maxims  have  all  the 
sublimity  of  the  precepts  of  Christianity ;  to  which,  in  fact, 
they  bear  a  close  resemblance,  not  only  In  the  style  of 
thought  but  of  expression.  Thus, "  Let  not  a  man  com- 
plain, even  though  in  pain:  let  him  not  Injure  another  in 
deed  or  in  thought ;  let  him  not  even  utter  a  word  by 
which  his  fellow-creatures  may  suffer  uneasiness."  Again, 
"  Let  him  bear  a  reproachful  speech  with  patience ;  let 
him  speak  reproachfully  to  no  man  ;  with  an  angry  i 
let  him  not  in  return  be  angry  ;  abused,  let  him  am 
mildly."  The  inspired  words  of 
fool  hath  said  in  his  heart  there  is  no  God,"  are  thus 
almost  verbally  rendered,  "  The  wicked  have  said  in  their 
hearts  no  one  sees  us:  yes,  the  gods  distinctly  see  them, 
and  to  does  the  spirit  within  their  breasts."  The  Insti- 
tutes of  Menu  have  been  translated  into  the  English  and 
French  languages:  Into  the  former  by  Sir  W.  Jones  in 
1794,  the  latter  by  Des  Longchamps  in  1830  (Strasburg). 
An  edition  of  the  original  Sanscrit,  together  with  Sir  W. 
Jones's  translation,  was  published  at  Calcutta  in  182*2-25 
by  Sir  Graves  Haughton. 

Ml  Si  'MA.  (Gr.  au»  *t,  strength,  and  m#m,  a  tail.)  A 
name  Invented  by  Dr.  Shaw  for  a  genus  of  birds  peculiar 
to  Australia,  the  true  affinities  of  which  have  been  the 
subject  of  much  discussion  and  diversity  of  opinion  among 
ornithologists.  Curler  observes  that  the  Mamurar,  or  lyre- 
pheasants,  evidently  belong  to  the  order  1'auerhue,  and 
approach  the  thrushes  in  their  beak,  which  is  triangular 
at  the  base,  elongated,  slightly  compressed,  and  emar. 
ginate  at  the  point.  Only  one  species  is  at  present  known, 
and  this  is  chiefly  peculiar  for  an  extraordinary  sexual 
development  of  the  tail  feathers  of  the  male.  Of  these 
there  are  three  kinds:  the  twelve  common  ones,  with 
very  fine  and  widely  separated  barbs ;  two  more  in  the 
middle,  of  which  only  one  tide  is  furnished  with  thickly- 
set  barbs ;  and  two  external  ones,  curved  in  the  figuro 
of  an  S,  or  like  the  arms  of  a  lyre,  whose  Internal  barbs, 
large  and  thickly  set,  form  a  kind  of  broad  riband,  while 
the  external  ones  are  very  short,becoming  longer  only  near 
the  tip.    The  female  has  only  the  twelve  ordinary  quills. 

MENYA'NTHES.  (Gr.  pum.  and  n,9«,  flower.)  A 
genus  of  (ientianaceous  plants  with  powerful  tonic  pro- 
perties. The  M.  tnfoltata.  a  wild  aquatic  plant,  with  whito 
flowers  densely  crested  with  hairs,  is  employed  in  medicine 
as  a  bitter,  emetic, tonic,  and  diaphoretic. 

MENY'NGES.  (Gr.umtiyi,  a  membrane.)  The  mem- 
branes which  cover  the  brain  are  so  called. 

MEPHl'TIS.   (Lat.)   Any  noxious  exhalation ;  but 
more  particularly  applied  to  carbonic  acid  gas.  Mephitis 
was  the  name  of  a  Latin  goddess  who  was  invoked  by  the 
Komans  as  their  protectress  against  noxious  vapours. 
MERCA'PTAN.   A  liquid  composed  of  sulphur,  car- 
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ban,  And  hydrogen,  which  has  received  the  above  name 
from  Its  energetic  action  on  mercury  —  corpus  mer  curium 
cantons.  ( ZeUe.  Annates  de  Ckimte  et  Physique,  iv.  87.) 

MKRCA'TOR'S  CHAllT,  or  PROJECTION.  A 
representation  of  the  sphere  on  a  plane,  in  which  the 
meridians  are  represented  by  equidistant  parallel  straight 
lines,  and  the  parallels  of  latitude  also  by  straight  lines 

Jierpcndicular  to  the  meridians.  This  projection,  which 
s  universally  adopted  for  nautical  charts,  by  reason  of  the 
facilities  which  it  affords  in  navigation  from  the  circum- 
stance that  the  rhumb,  or  sailing  course  between  two 
points,  is  represented  by  a  »traight  line,  was  Invented  by 
Gerard  Mercator  (his  true  name  was  Kauffman.  of  which 
Mercator  is  the  latin  equivalent),  a  native  of  Rupel- 
monde.  in  East  Flanders,  born  in  the  year  1512.  But. 
though  Mercator  gave  his  name  to  the  projection,  it  does 
not  appear  that  he  knew  the  law  according  to  which  the 
distance  of  the  parallels  from  the  equator  Increases.  The 
true  principles  of  the  construction  were  found  by  Edward 
Wright,  of  Caius  College,  Cambridge,  who  explained 
them  in  his  treatise,  entitled  The  Correction  of  certain 
Error*  in  Navigation,  published  in  1599,  and  are  as  fol- 
lows : — Suppose  one  of  the  meridians  on  the  globe  to  be 
divided  Into  minutes  of  a  degree ;  one  of  these,  taken  at 
any  parallel  of  latitude,  will  be  to  a  minute  of  longitude, 
taken  on  that  parallel,  as  the  radius  of  the  equator  to  the 
radius  of  the  parallel ;  that  is,  as  radius  to  the  cosine  of 
the  latitude,  or  as  the  secant  of  the  latitude  to  radius. 
This  proportion  holds  true  on  the  map  in  this  sense, 
that  if  a  minute  of  the  equator  be  taken  as  the  unit  of  a 
scale,  and  that  unit  be  considered  as  the  radius  of  the 
tables,  then  the  representation  of  a  minute  of  latitude  will 
be  expressed  by  the  number  in  the  trigonometrical  tables 
which  is  the  secant  of  that  latitude.  Hence,  In  the  map, 
while  the  degrees  of  longitude  are  all  equal,  the  degrees 
of  latitude  marked  on  the  meridian  form  a  scale  of  which 
the  distances  go  on  increasing  from  the  equator  towards 
the  poles,  each  being  (approximately)  the  sum  of  the  se- 
cants of  all  the  minutes  of  latitude  in  the  degree.  The 
numbers  resulting  from  the  addition  of  the  secants  of  the 
successive  minutes  reckoned  from  the  equator  form  a 
scale  of  meridional  parts,  which  is  given  in  all  books  of 
navigation.  The  very  remarkable  property  of  this  pro- 
jection, namely,  that  the  divisions  of  the  meridian  are 
analogous  to  the  excesses  of  the  logarithmic  tangents  of 
half  the  respective  latitudes  augmented  by  45°,  above  the 
logarithm  of  the  radius,  whs  discovered  by  Bond  about 
the  year  164ft ;  but  was  first  demonstrated  by  James 
Gregory,  in  his  Exercitationes  Mathematics,  published  in 
1  tiffN.   ( See  the  Scriptores  I.ogarithmici,  vols.  11.  and  Iv. ) 

MERCURIA'LE.  The  first  Wedrvesdny  after  the 
great  vacation  of  the  parliaments,  under  the  old  French 
regime.  On  that  day  they  met  to  discuss  grievances  and 
deficiencies,  and  to  reprimand  members  for  misconduct. 
Hence,  an  harangue  of  reproof  is  popularly  termed  in 
French  a  mercuriale. 

ME'RCURY.  (Probably  from  the  Lat.  naerx,  mer- 
ckandise.)  The  Latin  name  of  the  Grecian  Hermes. 
He  was  the  son  of  Jupiter  and  M aia,  and  discharged  the 
office  of  the  messenger  of  the  gods.  Part  of  his  duty 
was  also  to  conduct  the  shades  of  the  dead  to  the  infernal 
regions.  He  preside*  over  eloquence,  profit,  good  for- 
tune, and  theft ;  In  which  he  was  himself  so  great  a  pro- 
ficient that,  on  the  day  of  his  birth,  he  stole  fifty  k  m- from 
the  herds  of  Apollo,  whom  he  repaid  by  the  gift  of  bis 
invention,  the  lyre.  (See  the  Hymn  ascribed  to  Homer, 
with  the  beautiful  translation  of  it  by  Shelley.)  His  at 
tributes,  exploits,  and  insignia  arc  briefly  euumi 
i  (Ode  I.  10.):  — 

Mermri  farunde,  nrom  All 
Oul  frrot  culloa  homlnuin  i 
Voce  form  witt  catut,  ct  <Sec< 

Afore  psJKsus, 
Te  ran  am,  ma^'ni  Jo»i»  ct  Dmnm 
Nuntium  namequ*  lj» 


by 


Between  which  passage  and  the  lines  of  Ovid  ( Fasti,  v.  663 
— 669. )  a  curious  coincidence  wilt  be  found.  Mercury  was 
represented  as  a  youth  lightly  clad,  with  the  pctasus,  or 
winged  hat,  and  wings  at  his  heels.  In  his  hand  he  bears 
the  emblem  of  his  herald's  office,  the  caductus,  a  rod  with 
two  serpents  twined  about  it.  The  more  ancient  statues 
of  Mercury  were  square  blocks  of  stone,  with  a  rudely 
carved  head  on  them.  They  were  set  up  in  great  num- 
bers in  the  streets  of  Athens. 

Me'rcury.  In  the  Solar  System,  the  planet  nearest 
the  sun.  The  mean  distance  of  Mercury  from  the  sun  is 
0-3870981 , the  radius  of  the  earth  'sorbh  being  taken  as  unit; 
it  is  consequently  little  more  than  a  third  of  the  earth's  dis- 
tance, and  equal  to  about  36,000,000  of  miles.  His  mean 
sidereal  revolution  is  performed  in  87-969258  mean  solar 
days,  and  his  successive  oppositions  or  conjunctions  take 

Rlacc  at  Intervals  of  1 15-877  mean  solar  days.    The  orbit 
i  inclined  to  the  ecliptic  In  an  angle  of  7s  0*  9";  and  its 
eccentricity  Is  greater  than  that  of  any  other  of  the  old 
eing  0*0*51 5,  the  major  axis  being  unit.  Mer- 
beln^au  Inferior  planet  always  appears  in  the  neigh- 


MERCURY. 

bourhood  of  the  sun  $  his  greatest  elongation,  or  angul.«r 
distance  from  the  sun,  amounts  only  to  28°  4S' ,  so  that 
he  is  very  seldom  visible  to  the  naked  eye.  His  apparent 
diameter  varies  from  5"  at  his  superior  conjunction  w  hen 
at  his  greatest  distance  from  the  earth,  to  12"  at  his  in- 
ferior conjunction  when  nearest  the  earth.  At  a  dis- 
tance equal  to  the  mean  distance  of  the  sun  from  the 
earth,  the  apparent  diameter  is  6-9".  His  true  diame- 
ter, compared  with  that  of  the  earth  taken  as  unity,  is 
•39H,  or  about  8140  miles.  On  account  of  the  smallnos* 
of  the  planet  and  its  proximity  to  the  sun,  It  is  difficult  to 
distinguish  any  variety  on  the  surface.  The  disk  is  round, 
and,  in  a  good  telescope,  exhibits  phases  ;  and  the  planet 
is  supposed  to  revolve  about  its  axis  in  the  space  of  24  h . 
5  m.  28  sec.  Mercury  is  sometimes  seen  to  pass  over 
the  sun's  disk.  This  can  only  happen  when  he  is  in  one 
of  his  nodes  nearly  at  the  same  time  that  he  is  at  his  in- 
inctlon.  The  phenomena  are  of  more  frequent 
than  the  transits  of  Venus,  but  of  far  less  a*- 
«e.  The  five  next  transits  will  In- 
visible in  this  country,  and  will  occur  at  the  following 
dates:—  1845,  May  8. ;  1848,  Nov.  9.;  1861,  Nov.  11.; 
I  WW,  Nov.  4. ;  1878,  May  6.   See  Piawet. 

Mi'acrav.  This  metal  is  found  chiefly  in  the  state  of 
sulpkuret,  which  is  decomposed  by  distillation  with  iron 
or  lime.  It  is  also  found  native.  Mercury  Is  the  only 
metal  which  is  liquid  at  common  temperatures  ;  it  Us 
white  and  very  brilliant.  It  freeses  and  assumes  a  crys- 
talline texture  at  40°  below  aero.  Its  specific  gravity  is 
13*5.  It  boils  at  660°,  and  its  vapour  condense*  upon 
cool  surfaces  In  minute  brilliant  globules.  It  is  not  al- 
tered by  exposure  to  air  at  common  temperatures,  but 
when  kept  in  vessels  to  which  air  has  access,  at  a  tempe- 
rature near  its  boiling  point,  it  gradually  becomes  con- 
verted into  a  deep  red  crystalline  substance,  which  Is 
the  peroxide,  or  red  oxide,  of  mercury.  When  mercury- 
is  dissolved  In  cold  dilute  nitric  add,  the  pure  alkalis 
throw  It  down  in  the  form  of  block  protoxide.  The  same 
oxide  is  also  obtained  by  triturating  calomel  with  solution 
of  caustic  potash.  These  are  the  only  definite  oxides  of 
mercury.  The  equivalent  of  this  metal  is  about  20rt,  and 


the  oxides,  consisting  respectively  of  1  atom  of  mercury 

d  I  of 
208,, 


and  I  of  oxygen,  and  1  and  2,  are  represented  by  200  -1-8 
18,  and  200  +  16  ■»  216.    Mercury  Is  represented  in 


formula?  by  kg.,  from  the  Latin  hydra 
literally  signifying  water  stiver.  The  symbol  of  the  prot- 
oxide will  then  be  (kg.  +  o.),  and  of  the  peroxide  (kg.  + 
2  o. ).  Each  of  these  oxides  combines  with  the  acids,  and 
produces  the  protosalts  and  persalts  of  i 

Mercury  and  Chlorine  There  are  two 

mercury;  a  protochlo ride  or  calomel,  and  a 
or  corrosive  sublimate.  Calomel  may  be  obtained  by 
mixing  fiO  part s  ( 1  equivalent)  of  common  salt,  or  chloride 
of  sodium,  with  248  parts  (1  equivalent)  of  protosulphatc 
of  mercury,  and  exposing  the  mixture  in  a  proper  sub- 
liming vessel  to  a  red  heat ;  the  chlorine  of  the  salt  com- 
bines with  the  mercury  of  the  sulphate  to  form  proto- 
chloride  of  mercury  (consisting  of  2U)  mercury  and  36 
chlorine):  and  the  sodium  of  the  salt  uniting  with  the 
oxygea  of  tbc  oxide  of  mercury  becomes  soda,  which, 
with  the  sulphuric  acid,  forms  sulphate  of  soda.  Calotni  1 
may  also  be  obtained  by  mixing  200  parts  of  mercury 
with  272  of  corrosive  sublimate,  and  subliming  the  mix- 
ture. When  thoroughly  washed  and  levigated,  calomel 
Is  a  tasteless  white  powder :  its  specific  gravity  is  7  2. 
When  heated  it  acquires  a  yellow  colour ;  and  at  a  tem- 
perature below  redness  it  rises  in  dense  white  fumes, 
which  are  deposited  in  the  form  of  a  white  powder  upon 
cold  surfaces.  It  is  insoluble  In  water.  When  hastily 
it  often  becomes  a  crystalline  horny  row,  an  I 
tiful  prismatic  crystals.  It  u 
;  forming,  however,  a  very  rare 
ore.  called,  from  its  appearance.  horn  quicksilver. 

Perchloride  of  mercury,  or  corrosive  sublimate,  is  ob- 
tained by  sublimation  from  a  mixture  of  120  parts  of 
common  salt  (or  2  .univalents),  and  296  (or  1  equi- 
valent) of  persulphate  of  mercury.  It  rises  in  the  form 
of  a  white  crystalline  substance,  of  an  acrid  metallic  ta»te, 
highly  poisonous,  soluble  in  20  parts  of  cold  and  in  2  of 
boiling  water.  Its  specific  gravity  is  5*2.  When  heat*  >1 
it  evaporates  in  acrid  fumes,  at  a  temperature  below  that 
required  for  the  volatilisation  of  calomel.  Corrosive  sub- 
limate is  a  compound  of  1  equivalent  of  mercury  and  1 
of  chlorine.  In  the  above  process  for  preparing  it  the 
chlorine  is  furnished  by  the  chloride  of  sodium,  and  sul- 
phate of  soda  is  the  other  product. 

Bisulphuret  qf  Mercury,  known  also  by  the  name  of 
cinnabar  or  vermilion,  is  prepared  artificially  by  beating 
together  100  parts  of  mercury  with  about  20  of  sulphur ; 
they  form  a  black  compound,  which,  when  strongly  heated, 
rises  in  the  form  of  a  deep  crimson-coloured  sublimate  , 
this,  reduced  by  long  trituration  into  a  fine  powder,  ac- 

?|uires  a  brilliant  red  colour.  It  is  tasteless,  and  insoluble 
n  water ;  it  consists  of  200  mercury  and  32  sulphur,  or 
(kg.  +  2  #.)  A  black  protosutphuret  <rf mercury  (kg.  +  s.) 
Is  precipitated  by  sulphuretted  hydrogen  from  a  solution 
of  the  protonitratc.  When  a  mixture  of  equal  weights  of 
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of  mercury  and  Prussian  blue 
till  the  blue  colour 
i  filtered  and 
crystals, 

2  cy.  +  hg. 

Mercury  is  found  in  various  parts  of  the  world.  Among 
the  principal  mines  are  those  of  Almaden,  near  Cordova, 
in  Spain ;  Idria.  in  Carnolla;  Wolfstein  and  Morsfield.  in 
(be  Palatinate  ;  Guaocavclica,  in  Peru,  it  is  stated  by  Dr. 
A.  T .  Thomson,  in  his  Dispensatory ,  that  moat  of  the  mer- 
cury used  in  this  country  it  brought  from  Germany.  But, 
»  hater cr  may  hare  been  the  case  formerly,  this  is  not  cer- 
tainly true  at  present.  On  the  contrary,  of  314,286  lbs.  of 
quicasilver  imported  in  1831,  none  was  brought  from  Ger- 
many;  269,558  lbs.  were  brought  direct  from  Spain,  and 
13,714  lbs.  from  Gibraltar  ;  of  the  latter  a  part  was  derived 
from  Carol  ola,  and  a  part  from  Spain  ;  31 .014  lbs.  were 
brought  from  Italy.  Only  192,310  lb*,  were  retained  for 
home  consumption  In  1831.  {Pari.  Paper,  No.  550.  Seas. 
1 833. )  Quicksilver  is  produced  in  several  of  the  provinces 
of  China.  During  the  war,  when  the  Intercourse  between 
Kurope  and  America  was  interrupted,  the  price  of  quick* 
filver  rose  to  such  a  height  in  the  latter  that  it  answered 
to  import  it  from  China ;  but  since  the  peace  it  has  been 
regularly  exported  to  the  latter.  At  an  average  of  the 
14  years  ending  with  1828,  the  imports  of  quicksilver  by 
the  English  and  Americans  into  Canton  amounted  to 
U4.085  lbs.  a  year,  worth  340,262  dollars.  ( Lords'  Re- 
port <>/l*31,  p.  657.)  Besides  its  uses  in  medicine,  mer- 
cury is  extensively  employed  in  the  amalgamation  of  the 
noble  metals,  in  water-gilding,  the  making  of  vermilion, 
the  Ml  vering  of  looking-glasses,  the  making  of  barometers 

*  MF.'KGKH,  fn  Law.  is  the  destruction  of  a 


MESSIAD. 

North  America,  the  Cape  of  Good  Hope,  and  above  all  in 
New  South  Wales,  which  promises  to  be  one  of  the  prin- 
cipal woolgrowing  countries  in  the  world.   See  Smew. 

ME'RLON.  In  Fortification,  the  part  of  the  parapet 
or  epaulement  Included  between  two  embrasures. 

ME'RMAID.  (Germ,  meer, sea,  and  magd.  wimrf.)  A 
fabulous  creature ;  the  fore  part  woman,  the  hinder  half 
fish.  The  species  of  actually  existing  animals  that,  viewed 
at  a  distance  lu  the  sea,  may  hare  originated  the  idea  of 
mermen  and  mermaids,  are  the  cetaceous  dugong  and 
manatee :  these  have  their  fore  fins  rudely  fashioned  like 
arms  and  hands,  and  terminate  behind  in  a  fish-like  tall. 
The  nippies  are  pectoral ;  and  they  are  often  seen  as- 
cending to  the  surface  to  breathe,  clasptug  their  suck- 
ling young  to  the  breast. 

MEROTIDANS,  hteropid*.  The  family  of  Inies- 
sorial  birds  of  which  the  bee-eater  ( Merops )  it  the  tvpe. 

ME'KOS.  (Gr.)  In  Architecture,  the  plane  face  be- 
tween the  channels  in  the  triglyphs  of  the  Doric  order. 

M  KltC  LI  DANS,  Merulidar.  The  family  of  Den  ti- 
ro* tral  pcrchers,  of  which  the  thrush  ( Aterula)  Is  the  type. 

MESE'MBRYA'NTHEMUM  (Gr.  suss*,  the  middle, 
/S*m»,  /  grow,  and  mis*,  a  flower),  is  a  very  large  genus 
of  succulent  Cape  plants,  of  which  many  species  are  con- 
spicuous for  the  beauty  of  their  flowers,  which  expand  tn 
sunshine,  and  close  up  in  gloomy  weather.  They  arc 
chiefly  Interesting  on  account  of  the  hygrometical  quality 
of  their  fruit,  which  when  wetted  opens  out  into  nu- 
merous radiating  valves,  and  when  dry  contracts  with 
force  into  a  compact  and  apparently  solid  body.  This 
fruit  is  sometimes  called  the  tig-marigold. 

ME'SENTERY.  (Gr.***r«*,i 
The  membrane  by  which  the  intc 
vertebrae;  it  is f 


■state  in  the 

party  and  in  the  same  right.  'Thus  an 
M  said  to  merge,  or  sink,  in  an  estate  for  life,  if  there  be 
no  other  estate  vested  in  another  person  intervening  be- 
tween the  two ;  and  an  estate  for  life  in  an  estate  of  in- 
'.-■nuttce.    There  u  no  merger  of  an  est.ite  tail. 

ME'RGUS.  (Lat.  mergus.  the  name  of  a  sea-bird, 
supposed  to  apply  to  the  cormorant.)  A  Linnatan  genus 
of  Anserine  birds,  characterised  by  a  beak  thinner  and 
more  cylindrical  than  that  of  the  ducks,  and  with  each 
mandible  armed  at  its  margins  with  small  pointed  teeth 
directed  backwards,  like  those  of  a  saw  ;  the  upper  man- 
dible is  curved  downwards  at  its  extremity.  1  be  goos- 
ander ( Mergus  serrator)  and  the  merganser  (  Mergus  mer- 
ganser) are  examples  of  this  genus. 

MEKl'DIAN.  (Lat-  meridies,  mid-day.)  In  Astro- 
nomy, a  great  circle  of  the  sphere  passing  through  the 
wth's  axis  and  the  smith  ol  the  spectator.  It  is  the 
circle  on  which  the  latitudes  of  places  are  reckoned,  com* 
taencing  from  the  equator,  which  it  intersects  at  right  an- 
gles. The  terrestrial  meridian  is  the  great  circle  (or  rather 
ellipse)  formed  by  the  intersection  of  the  surface  of  the 
earth  with  the  plane  passing  through  the  poles  and  the 
place  of  the  spectator.    Set  Dkgree. 

MEKl'DIAN  ALTITUDE.  The  altitude,  or  height 
shove  the  h orison,  &c.  In  degrees,  of  any  celestial  object, 
« hen  it  crosses  the  meridian  of  a  place. 

MEKl'DIAN,  FIRST.  The  meridian  from  which 
Imgitudcs  are  reckoned.  The  choice  of  the  first  me- 
ridian is  entirely  arbitrary  ;  and  most  nations  reckon  the 
longitudes  from  their  capital,  or  meridian  passing  through 
their  principal  observatories.  Thus,  in  English  works,  the 
I'-ngttude  Is  reckoned  from  Greenwich  ;  in  French,  from 
Paris ;  in  Russian,  from  St.  Petersburg,  he.  Ptolemy 
wn ployed  the  Canary  Islands,  the  French  formerly 
reckoned  from  Ferro,  and  the  Dutch  from  the  Peak  of 
Tenerifle.  Mercator  chose  the  island  Del  Corvo.  See 
Longitude. 

MERIDIAN  LINE.  A  line  traced  on  the  surface  of 
the  earth,  coinciding  with  the  intersection  of  the  meridian 
of  the  place  with  the  sensible  horixon. 

MERIDIAN  OF  A  GLOBE,  OR  THE  BRASS  ME- 
RIDIAN, is  a  graduated  circular  ring,  within  which  the 
globe  Is  suspended  and  revolves,  and  by  means  of  which 
it  is  connected  with  the  frame  bearing  the  horisontal 
Meridian  lines  are  also  traced  on  the  globe  itself, 
ly  at  15°  distance,  or  a  difference  of  longitude  corre- 
lmg  to  an  hour  of  time.  It  is  probable  that  these, 
vith  the  parallels  of  latitude,  suggested  to  Descartes  the 
kiea  of  co-ordinates,  which  he  applied  so  successfully  to 
connect  algebra  with  geometry. 

MERl'NO  SHEEP.  A  breed  of  sheep  till  lately 
peculiar  to  Spain,  but  now  reared  in  Saxony,  Eng- 
land, and  more  particularly  in  Australia,  chiefly  for  the 
superior  fineness  of  their  wool.  The  word  merino  sig- 
nifies an  overseer  of  pasture  lands,  and  is  applied  to  tills 
breed  of  sheep,  because,  in  Spain,  they  are  kept  in  Im- 
mense flocks,  under  a  system  of  shepherds,  with  a  chief 
«  -i  head,  and  with  a  general  right  of  pasturage  all  over 
kingdom.  The  best  flocks  of  Spanish  merinos  are 
ad  in  Leon  and  Castille :  of  the  " 
Molpen  and  1  loch* burg  ,  but 


d  supports  the  nerves  < 
ME'SMERISM.  See 


ERISM. 

MESNE  PROCESS.  Such  process  as  intervenes  be- 
the  beginning  and  end  of  a  suit.  It  is  opposed  to 
final  process,  or  that  which  takes  place  by  way  of  execu- 
tion after  judgment.  Imprisonment  for  debt  on  mesne 
process  was  effected  by  the  bare  affidavit  of  one  person, 
stating  that  another  owes  him  20V.  It  is  abolished,  under 
certain  exceptions,  by  1  &  2  Vict.  c.  1 10.   See  Arrest. 

MESOCO'LON.  (Gr.  sssrsr,  and  nmXst,  the  colon.) 
The  mesentery  of  the  colon  :  it  is  an  extensive  duplica- 
t  o  re  of  the  peritonaeum. 

ME'SOLABE.  (Gr.  stars* ,  and  XasstCavs*.  I  take.)  An 
instrument  employed  by  the  ancients  for  finding  two 
mean  proportionals  between  two  given  lines,  which  were 
required  in  the  problem  of  the  duplication  of  the  cube. 
( See  Kutocius  on  the  Works  of  Archimedes,  and  the  3d 
Book  of  Pappus. ) 

ME'SOLYTE.  (Gr.  turn,  and  Xifl*.  a  stone.)  A 
h  yd  rated  silicate  of  alumina,  lime,  and  soda.  It  is  also 
called  needle-stone. 

MESOPHY'LLUM  (Gr.  sue**,  and  ?«>,>»,.  a  leaf), 
is  the  parenchymatous  tissue  forming  the  fleshy  part  of 
a  leaf  between  the  upper  and  lower  integuments. 

MESOTHO'HAX  (Gr.  surs*.  and  ■>»<«;.  the  chest), 
in  Entomology,  U  the  posterior  segment  of  the  alitrunk, 
which  bears  the  posterior  pair  of  wings  and  the  third  or 
posterior  pair  of  legs. 

ME'SOYYPE.  (Gr.  stars*,  and  wrsr.yhrw.)  A  hy- 
drated  silicate  of  alumina  and  soda.    It  lias  also  been 


MESS,  in  Military  Language,  signifies  the  public  din- 
ner prepared  either  for  the  officers  of  the  same  regiment, 
or  for  those  of  different  regiments,  if  in  garrison,  and  to 
the  support  of  which  they  are  bound  to  contribute  a 
portion  of  their  pay.  Generally  speaking,  only  married 
officers  are  exempted  from  contributing  to,  and  dining 
at,  the  mess  ;  the  rest  preside  over  it  in  rotation,  without 
respect  to  military  rank. 

ME'SSENGER.  In  Naval  I  -anguage.  a  hawser  or 
small  cable  of  about  sixty  fathoms  tn  length,  wound  round 
the  capstan,  and  having  its  two  ends  lashed  together. 
When  the  anchor  is  to  be  weighed  this  rope  is  attached 
to  the  cable  by  the  nippers,  and  thus  acts  as  an  endless 
rope.    Chain  messengers  are  sometimes  employed. 

ME'SSENGERS,  KING'S.  Certain  officers  employed 
In  the  secretary  of  state's  department  to  convey  de- 
spatches, either  at  home  or  abroad.  They  were  formerly 
employed  in  serving  the  secretaries'  warrants  for  the 
apprehension  of  parties  charged  with  high  treason,  or 
other  grave  offences ;  and  in  such  cases  it  was  not  unusual 
for  them  to  detain  their  prisoners  at  their  own  houses. 
In  the  year  1713  the  ambassador  of  the  emperor  of  Mo- 
rocco was  taken  Into  custody  by  a  king's 
and  released  only  after  a  lapse  of  six  months. 

MESSI'AD.    The  name  given  to  the  only  mc 
epic  poem  of  Germany  I  the  subject  of  which  is,  as  I 
name  Implies,  the  sufferings  and  triumph  of  the  Messi 
It  Is  written  in  ' 


language,  and  consists  of  20  books, 
of  this  poem  procured  for  its  author 
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reputation  ;  but  posterity  doe*  not  appear  to  unction  the 
high  award  pronounced  on  it  by  contemporaneous  writers. 
Schlcgel,  indeed,  maintains  that  the  modern  literature  of 
Germany  may  be  said  to  date  from  the  Metiiad;  but  this 
high  praise  must  be  understood  as  referring  chiefly  to  it* 
having  been  among  the  first  productions  In  which  the 
power  and  resources  of  the  German  language  were  de- 
veloped, rather  than  to  1U  innate  merit!  as  an  epic  poem, 
or  to  the  influence  it  hat  exercised  over  the  national 
poetry  of  Germany.  The  reputation  of  Klopstock  among 
nit  own  countrymen  rests  chiefly  on  his  Odes ;  and  it 
must  be  admitted  that  in  all  those  parts  of  his  epic  pwm 
into  which  a  lyric  spirit  could  be  infused.— in  other  words, 
whenever  the  feelings  or  the  sympathies  were  to  be  ex- 
cited,— there  are  few  poets,  either  ancient  or  modern,  to 
whom  he  deserves  to  be  postponed ;  but,  on  the  other 
hand,  the  dignity  and  sublimity  of  his  sentiments 
unfrequently  disfigured  by  the  pedantry  and 
of  hi.  style,  and  the  tediousness  of  his  episodes. 

MESsI'AH.   An  old  Hebrew  word,  signifying  the 
or  sacred,  corresponding  with  the  Greek  word 
sense  applied  to  the  Saviour,  as  it 


spiritual,  an  internal  unc 
Ghost  — "And  God  gave 


Xti'TH;  and  in  this 

was  anciently  applied  by  the  Jews  to  their  prophets, 
priesta,  and  kings,  it  being  customary  to  anoint  all  these 
high  personages  when  they  assumed  their  office.  We  read 
In  Psalm  U.S..  "  The  kings  of  the  earth  set  themselves 
against  the  I«ord  and  against  his  anointed"  (i.  r.  hU 
Messiah) ;  and  in  Psalm  xlv.7.,  "  Therefore  God.  even  thy 
God,  hath  anointed  thee  with  the  oil  of  gladness  above  thy 
fellows."  This  anointing,  therefore,  was  not  a  sensible 
unction  with  external  oil  or  ointment,  but  a  symbol  of  it ;  a 
unction  of  grace,  given  by  the  Holy 
not  the  spirit  by  measure  unto 
him."  St.  Luke  tells  us  that  our  Saviour  applied  this 
anointing  to  himself  at  the  time  when  he  entered  the  syna- 
gogue of  Nazareth.  In  the  synagogue  service  there  is  a 
pause  for  any  one  to  speak  or  read  who  can  enlighten  or 
instruct  the  people :  when  thU  period  came  our  Saviour 
•tept  forward,  took  up  the  Hebrew  roll,  and  opened  it  at  the 
book  of  the  prophet  Isaiah,  and  read  aloud  this  passage : 
— "  The  spirit  of  the  Lord  is  upon  mc,  because  he  hath 
anointed  me  to  preach  the  gospel  to  the  poor,"&c;  and  he 
closed  the  book,  and  he  gave  it  to  the  minister,  and  sat 
down.  The  eyes  of  all  them  that  were  in  the  syna- 
gogue were  fastened  on  him  .  and  he  said.  41  This  day  Is 
this  scripture  fulfilled  in  your  ears  ;  and  all  bare  him  wit- 
ness, and  wondered  at  the  gracious  words  which  pro. 
cevded  out  of  his  mouth."  (Luke,  iv.  17.  Ac.) 

ME'SSUAGB  (modern  Lat.  messuagium),  in  Law,  is 
■aid  to  be  properly  a  dwelling-house  with  a  small  portion 
of  land  adjacent,  or  the  site  of  tin-  manor.  It  is  now  DM 
of  the  Kencral  words  used  In  the  legal  description  of 


METAMECONIC  ACID. 

MESTl'NO.  In  Spanish  America,  the  child  of  a 
Spaniard  or  creole  and  a  native  Indian.   See  Mulatto. 

METABO'LIANS.  (Gi  uirstCaAn,  rJkamge.)  A  sub- 
class of  insects,  including  all  those  which  undergo  a  meta- 
morphosis. 

METACARPAL.  (Gr.  jurat,  between,  and  mm***,  in 
the  sense  of  the  wriit. )  Belonging  to  the  metacarpus,  or 
that  part  of  the  hand  which  is  between  the  wrist  and 
fingers. 

METACR'KTRE.  (Or.  sm-ns,  and  *•»*««•.  centre.) 
A  term  first  applied  by  Bouguer  to  that  point  of  a  floating 
body  in  which,  when  the  body  Is  disturbed  from  the 
position  of  equilibrium,  the  vertical  line  passing  I 
the  centre  of  buoyancy  meets  the  line  which 
body  is  at  rest  passes  through  the  centre  of  buoyancy  and 
centre  of  gravity.  In  order  that  the  body  may  float  wkh 
stability,  the  position  of  the  metacentre  must  be  above 
of  the  centre  of  gravity.  See  Hydrostatics. 
METAGA'LLIC  ACID.    When  , 


termed  metagallic  acid  i 
73,  I 


oxides.  This 

its  ultimate  elements  are  12 
atoms  of  oxygen  =  24.  and  3 
making  its  equivalent  =  99. 

METALLOI'DS.  (Gr.  furnXX*.  a  metal,  and  ultt. 
form.)  A  term  sometimes  applied  by  chemists  to  the 
inflammable  non- metallic  bodies,  such  as  sulphur,  phos- 
phorus,  Arc.  The  metallic  bases  of  the  fixed  alka- 
lies and  alkaline  earths  hare  also  been  by  some  call  oil 
metalloids,  in  consequence  probably  of  their  low  specific 
gravity. 

ME'TALLURG  Y.  nir.  «'«».»,  and  ify*».  a  work.) 
The  art  of  separating  metals  from  their  ores.  The  prin- 
cipal metallurgic  processes  arc  described  under  the  re- 
spective metals. 

ME'TALS  (Gr.  fttrrnXXm),  are  distinguished  by  their 
very  peculiar  lustre,  arising  out  of  their  opacity  ami  reflec- 
tive power  in  regard  to  light.  They  conduct  electricity  and 
heat;  and  they  nave  not  been  resolved  into  other  forms 
of  matter,  so  that  they  are  regarded  as  simple  or  elemen- 
tary substances.  When  their  compounds  are  electrolysed 
the  metals  appear  at  the  negative  surface,  and  are  hence 
considered  as  electro-positive  bodies.  They  are  enume- 
rated in  the  following  table,  together  with  the  names 
of  the  chemists  by  whom  they  were  discovered,  the 
date  of  the  discovery,  their  specific  gravities,  mell 
points,  equivalent  or  atomic  weights,  and  symbolic 
breviations.  For  their  individual  distinc  ' 
see  the  respective  metals.  Lantanum  is 
as  its  properties  and 


.Name*  of  Metal*. 


1.  Gold 

2.  Silrcr 
3-  Iron 

4.  CvpP*T 

3.  Mercury 

6.  Lewi 

7.  Tin 
8. 

9. 

10.  Zinc 

11.  Arsenic  • 

12.  Cobalt 
15.  Platinum 
14.  Nickel 

IV  Manganese 
IB.  TungXen 

17.  Tellurium 

18.  MolUxlt-num 

19.  Cranium 

20.  Titanium 

21.  Chromium 

22.  t'nlumhiuin 

23.  Palladium 

24.  Rhodium 
23.  Iridium  - 
2d.  (Kmlura 

27.  Cerium  < 
2*.  Pmaavium 
29.  Solium 

50.  Barium 

51.  Strontium 

52.  Calcium 

53.  Cadmium 
34.  Uthlum 
55.  Slllrlum 

36.  Zirconium 

37.  Aluminum 
(ilucinum 
Yttrium 
Thorium 

Vanadium 


© 
1 

r  , 
* 

i 


I 


an- 
sa. 

40. 
41. 


i 


(Known  to  the  ancients,  and 
by  the  annexed  planetary 
which  they  were  hi; 
tcriously  connected.) 


n«»ii  v. 

Aifrirola 
Paracelsus? 

Brandt 

Wood 

Cronatedt 

(iahn  • 

D'Klhuiart 

M  tiller 

liielm 

Klaproth 

(  .r.  jj..r 

V* 
Hate 


•  Ith 


-  1490 

-  1630 

-  1530 

-  1733 

•  1741 

•  1751 

-  1774 

•  1781 

•  1782 

-  1782 

•  1789 

-  1791 

•  17S7 

-  1802 

•  1803 


Specific 
(in. it;. 


leltlng 


•  1818 

-  1818 

-  1**4 


TVri*llu» 

liuatjr 
Sefatr&m 


1**1 
IH.VJ 


19-25 

10-  47 
7*78 
ssy 

13'56 

11-  35 
729 

8S 

7-  iKi 
5-liS 

8-  53 
*o-«_»S 

v  t: 
t-SJ 
17-60 
611 
7-40 

No 


11-60 


n-86 
0-87 


8-60 


Fokt. 

2016° 
1873 

2ftO0?*.C* 
1996 
39 
612 
442 

•  • 

497 
773 

2810? 
oh.  ht>.  t 
iMO  t 

».r. 

620? 
oh.  bp. 
oh.  hp. 
oh.  bp. 
oil.  bp. 
oh.  bp. 


oh. 

oil.  it*. 


136 
190 


442 


ciKhu. 


200 
110 
28 
64 
2(11 
104 
58 
65 
72 
32 


28 
28 

It. i 
32 
49 

217 
24 
28 

1*5 
54 
45 
'", 

lou 

48 
40 
24 
70 
44 
20 

10 

n 

30 
10 
18 
32 


At<t»rrriatrao. 

or  v  .  ■ I 


fe. 

cu. 

hg. 

pi. 

>u. 

an. 

14. 

rn. 

ar. 

cob. 

pla. 

r.lc 

II  V| 

ra- 
te!, 
mul. 
nr. 
II. 
chr. 
col. 

ft 
ir. 


Fo- 


cal, 
cad. 
II. 


METAMECO'NIC  ACID,  is  produced  by  boiling  I  bonic  acid,  and 
the  aqueous  solution  of  meconic  acid.   It  evolves  car-  |  acid  are  thus 

ra».  t  < 


734 


Digitized  by  Google 


METAMORPHOSIS. 

M  carbonic  acid.    It  is  represented  by  12  car.  +  4  A.  + 

10  or. 

METAMO'RPIIOSIS.  (Gr.  Mf«,  indicating  change, 
and  u~?r„/orm.)  Transformation.  The  heroic  poem 
of  Ovid,  in  which  he  recount!  the  most  celebrated  mytho- 
logical narratives  respecting  the  gods  of  Greece  and  Home, 
and  the  changes  ofthlsdescription  effected  by  their  super- 
catural  power,  is  called  the  Books  of  Metamorphose*. 

METAMo'arHoais.  In  Entomology,  the  change  of  form 
which  the  Mctabolian  insects  and  some  other  animals 
undergo  in  passing  from  one  stage  of  existence  to  ano- 
ther ;  in  each  of  which  they  manifest  different  habits, 
and  have  a  different  organisation.  The  three  stages  of 
a  Lrpidopterous  insect  are  larva,  pupa,  and  imago. 

ME'TAPHOR.  (Gr.  lurmfit*.  I  transfer  :  indicating 
the  substitution  of  one  word  for  another  of  similar 
meaning.)  In  Rhetoric,  a  figure  by  which  a  word  is 
transferred  from  the  subject  to  which  it  properly  be- 
long*, and  applied  to  another  which  has  same  similitude 
to  its  proper  subject,  with  a  view  to  give  energy  to  the 
expression  of  the  former.  A  comparison  or  simile  (set 
Comparison)  appears  to  be  only  a  metaphor  with  the 
addition  of  a  sign  denoting  that  it  has  been  thus  trans- 
ferred. Thus  the  silver  moon  "  is  a  metaphorical 
expression  ;  the  "  moon,  bright  as  silver,"  a  comparison. 
As  language  advances  from  the  mere  indication  of  sensible 
objects  by  names  to  the  expression  of  the  feelings  and 

in  character,  until  it  is  found  that  a 
of  the  words  in  common  use  are 
or  are  words  derived  from  foreign 
ise  as  derivatives  is  the 
or  metaphorical  sense  in  the 
Thus,  the  English 
tbove,  is  drawn  from 
the  metaphysical  use  of  the  Greek  z«*«*t*<,  which  in 
it*  primary  signification  denoted  something  engraven  on 
a  hard  substance.  Metaphors  have  been  divided,  by 
writers  on  rhetoric,  into  several  classes ;  but  the  most 
appropriate  are  those  which  are  termed  analogical,  and 
which  derive  their  force,  not  from  any  actual  resemblance 
hrtw ecu  two  objects,  but  from  a  resemblance  between 
the  relations  which  they  bear  respectively  to  certain 
rthcr  objects.  Thus  "  the  sea  of  life  "  is  a  common  and 
appropriate  metaphor  ;  not  from  any  resemblance  be- 
tween the  idea  of  the  visible  sea  and  the  complex  notion 
of  that  abstraction  which  we  term  human  life,  but  be- 
cause there  is  a  fancied  similarity  between  the  position 
<>f  navigators  In  an  uncertain  voyage  and  that  of  human 
beings  engaged  in  the  manifold  scenes  of  life. 

ME'TAPHOSPHO'RIC  ACID.  A  term  by  which 
tome  chemists  designate  the  dry  flaky  acid  obtained  by 
burning  phosphorus  under  a  bell  glass  of  air  or  oxygen. 

METAPHY'SICS.  (Gr.  sstrst,  after,  and  fursr,  na- 
ture.) A  word  employed,  in  popular  usage,  to  denote  all 
those  inquiries  which  are  conversant  about  objects  other 
than  merely  physical  and  sensible.  It  is  an  observation 
of_Sir  James  Mackintosh,  that  "the  terra  metaphysics 
'  i  a  specimen  of  all  the  faults  which  the  name  of  a 
imbine.  To  those  who  know  only  their 
it  must,  at  their  entrance  on  the  study, 
convey  no  meaning.  It  points  their  attention  to  nothing. 
If  they  examine  the  language  In  which  its  parts  are  signi- 
ihey  will  be  misled  into  the  pernicious  error  of 
ng  that  it  seeks  something  more  than  the  inter- 
i  of  nature.  It  is  only  by  examining  the  history 
philosophy  that  the  probable  origin  of  this 
name  will  be  found,  in  the  application  of  it  as  the 
running  title  of  several  essays  of  Aristotle,  which  were 
placed  in  a  collection  of  the  manuscripts  of  that  great 
philosopher  after  his  treatise  on  physics."  The  censure 
thus  conveyed  we  cannot,  with  all  deference  for  so  emi- 
nent an  authority,  regard  as  more  than  partially  correct. 
Though  the  account  of  the  origin  of  the  word  is,  as  tar 
as  it  goes,  the  true  one,  it  docs  not  comprehend  the  whole 
truth. 

If  Sir  James  Mackintosh  had  examined  the  contents 
of  those  treatises  of  Aristotle  to  which  he  adverts,  he 
would  have  found  that  the  title  metaphysics  was  pre- 
fixed to  them,  not,  as  bis  words  imply,  merely  because  they 
happened,  according  to  the  arrangement  of  the  compiler, 
to  follow  the  physical  tre.itUe ;  but  also  because  there 
was  the  best  possible  reason  for  their  being  so  placed,  in 
the  fact  that  the  inquiries  which  compose  them  were 
conceived  by  Aristotle  himself  to  admit  of  a  general  dis- 
tinction from  that  department  of  inquiry  which  he  in- 
cluded under  the  name  of  physics.  The  first  few  chapters 
of  the  v*  fttrm  rk  form*  are  devoted  to  the  elucidation 
of  this  very  distinction,  and  to  the  endeavour  to  clear  up 
the  popular  confusions  on  the  subject,  by  marking  at 
once  the  objects  of  the  highest  philosophy,  and  the  faculty 
whereby  they  were  to  be  apprehended.  Admitting,  there- 
fore, as  we  most  readily  do,  that  great  misapprehensions 
entertained  with  regard  to  the  nature  of 
we  shall  endeavour,  as  far  as  the  limits  of 
;  article  will  permit  us,  to 


METAYER. 

other  sciences,  with  which,  as  they  are  closely  connected 
with  It,  it  has  too  frequently  been  confounded. 
Metaphysics  we  understand  to  be  the  science  which 


regards  the  ultimate  grounds  of  being,  as  distinguished 
from  its  phenomenal  modifications.  Asa  means  of  at- 
taining this  end,  it  considers  the  correlative  of  being. 


knowledge ;  and  knowledge,  not  merely  in  reference  to 
Hi  form,  as  it  is  capable  of  law  and  regulation,  for  that 
is  the  province  of  logic  —  nor  in  regard  to  its  history,  and 
the  successive  stages  of  its  development,  which  are  the 
objects  of  psychology,  or  mental  philosophy  —  but  know- 
ledge as  it  is  in  relation  to  being,  or  objective  reality. 
Philosophers  have  not  been  satisfied  with  marking  the 
resemblances  of  the  appearances  in  nature,  and  the  order 
in  which  they  succeed  each  other,  whether  those  appear- 
ances were  outward  and  sensible,  or  internal  and  re- 
vived by  observation  of  their  own  mental  processes ;  they 
have  not  even  been  content  with  the  discovery  that  their 
knowledge  of  phenomena  was  self-consistent,  and  obeyed 
certain  determined  or  determinable  canons  or  forms ; 
they  have  felt  that  the  highest  end  of  science  could  then 
only  be  attained  when  all  knowledge  was  perceived  to 
depend  on  a  one  ultimate  principle,  which  should  de- 
monstrate at  once  its  consistency  with  itself  and  its  abso- 
lute foundation  in  reality.  That  the  science  of  this  ulti- 
mate unity  is  that  to  which  the  greatest  philosophers 
have  with  more  or  less  distinctness  assigned  the  name  of 
metaphysics,  we  may  safely  appeal  to  the  history  of  phi- 
losophy for  a  sufficient  demonstration. 

Whether  the  object  thus  propc 
the  human  faculties  are  capable  of 
first  problem  of  metaphysics,  and 
into  that  with  which  we 
of  the  word.  We  may, 
lowers,  reject  all  such  attempts  as  chimerical,  and  en- 
deavour to  resolve  the  speculations  to  which  they  have 
led  into  the  delusions  of  association  or  caprice :  or  we 


one  which 
is  itself  the 


capric 

may.  with  Kant,  confine  ourselves  to  the  critique  of  our 
mental  laws,  and,  as  the  result  of  our  investigation,  pro- 
nounce that  we  possess  no  faculty  capable  of  reaching 
outward  reality.  In  the  first  case,  if  we  have  been  careful 
to  ascertain  that  our  analysis  has  at  every  step  been  legi- 
timate, wc  are  bound  to  admit,  not  that  metaphysics  is 
an  impossible  science,  but  that  it  does  not  yet  exist  as  a 
science.  In  the  second  instance,  we  are  constrained  to 
allow  that  all  reality  is  subjective  only ;  and  that  we  can 
only  know  things  in  relation  to  our  own  modes  of  knowing ; 
ana  this  is  itself  a  metaphysical  principle,  preclusive  of 
further  inquiry.  In  defiance,  however,  alike  of  the 
sneers  of  the  sceptic,  and  the  yet  profounder  scepticism 
of  the  critical  philosophy,  our  own  days  have  witnessed 
the  rise,  in  Germany  and  France,  of  more  than  one  pro- 
fessed system  of  metaphysical  science.  The  frequency 
of  such  endeavours  as  these,  undertaken,  as  they  are,  by 
men  of  such  acknowledged  acuteness  and  philosophical 
Insight  as  Fichte,  Schelllng,  and  Hegel,  even  if  they  in- 
spire us  with  no  hope  of  a  nearer  approximation  to  the 
objects  which  they  pursue,  may  at  least  serve  to  convince 
us  that  the  propensity  to  i 
an  Inalienable  and  indestructible  instinct  of  i 
tual  and  moral  nature. 

ME'TA PLASM.  (Gr.  prep. , 
and  xkmrru,  I  form.)  In  Grammar,  a  j 
prehending  all  those  figures  of  diction  which  consist  in 
alterations  of  the  letters  or  syllables  of  a  word  ;  taking 
place  in  three  ways,— by  augmentation,  diminution,  or  iro- 
mutation .  1 .  Augmentation  at  the  beginning,  prosthesis; 
In  the  middle,  epenthesis  ;  at  the  end,  paragoge ;  to  which 
may  be  added  diu  resis,  adding  to  the  number  of  syllables 
by  the  resolution  of  a  diphthong.  2.  Diminution  at  the 
beginning,  aphttresis;  In  the  middle,  syncope;  at  the  end, 
apocope;  by  contraction  of  two  vowels,  syme  resit  or  eras  is. 
3.  Immutation,  antithesis,  signifying  the  change  of  one 
letter  for  another ;  metathesis,  transposition  ofthe  order 
of  letters.  (See  those  respective  heads.) 

META'STASIS.  (Gr.  /urn,  and  rrmrtt,  station.) 
The  transference  or  translation  of  a  disease  from  one 
part  of  the  body  to  another. 

METATA'RSUS.  <  <,r.  uirm.  and  T«<<r«. heel.)  The 
instep  is  so  called  by  surgical  writers. 

META'THBSIS.  (Gr.  juiro,  and  $i#»r,  position.) 
In  Grammar,  the  transposition  of  the  letters  of  a  word  , 
a  figure  of  uncommon  occurrence  in  modem  orthography, 
but  which  very  ordinarily  takes  place  in  the  gradual  for- 
mation of  the  dialects  of  a  language :  e.g.  German,  ross ; 
English,  horse.   See  Metaplasm. 

ME'TATOME.    (Gr.  sun*,  and  /  rut.)  In 

Architecture,  the  space  between  one  dentil  and  the  next. 

META'YER.  (Fr. ;  in  Italian,  mezxaiuolo  ;  Lat. 
colonus  medietarius.)  In  France  and  Italy,  a  farmer 
holding  land  on  condition  of  yielding  half  the  produce  to 
the  proprietor,  from  whom  he  receives  tools  and  stock. 
Land  thus  occupied  is  said  to  be  held  in  mitairie.  The 
conditions  of  the  contract,  however,  vary  essentially  in 
different  countries  and  districts.   The  antiquity  of  this 

:  it  is  probably  the  same 
inpartsbus  (see 
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Plin.  Epht.) ;  and  the  farmer  thiu  holding  wm  alto 
termed  cobnut  partiariut.  It  now  prevail*  extensively 
In  the  south  and  middle  of  France,  throughout  Italy,  In 
part*  of  Spain,  and.  It  it  said,  in  the  East.  For  a  very 
valuable  summary  of  the  character  and  effects  of  thi* 
agricultural  system,  the  reader  may  be  referred  to  Mr. 
Jones's  £uoy  on  Wealth ,  and  for  a  highly-coloured 
view  of  the  state  of  the  peasantry  under  It  in  some  parts 


of  Italy,  to  M.  Sitmondi't  Flutist  tur  /' Economic  Potitioue. 

MV.rh/yiVSYCHO'SlS.(Gr.u*Tm,change.and^uxn, 
toul.)  A  Greek  word  denoting  the  migrations  of  the  soul 
through  different  successive  bodies.  The  doctrine  of 
the  transmigration  of  souls  has  existed  in  the  belief  of 
various  religious  and  philosophical  sects  from  the  re- 
motest antiquity.  It  formed  the  leading  doctrine  of  one 
of  the  most  celebrated  schools  of  philosophy  in  the  whole 
heathen  world  (tee  Pythagorean  Philosophy)  ;  it  was 
said  too  to  have  (bund  numerous  adherents  in  Egypt  ; 
but  it  is  chiefly  among  the  Indians  that  this  doctrine 
has  taken  deep  and  permanent  root.  With  them  it 
appears  to  have  been  an  article  of  faith  from  the  period 
at  which  we  can  first  perceive  any  trace  of  their  existence 
as  a  nation  ;  and  it  is  not  going  too  far  to  say  that  not 
only  all  the  opinions,  but  even  all  the  manners  of  the 
Indians,  are  at  this  hour  built  upon  this  doctrine.  The 
Indian  doctrine  of  metcmutuchotit  rests  on  the  suppo- 
sition that  all  beings  derive  their  origin  from  God,  and 
are  placed  in  this  world  in  an  altogether  degraded  con- 
dition, from  which  they  all,  but  more  particularly  the 
human  race,  must  either  decline  into  still  lower  degra- 
dation, or  rise  gradually  to  a  higher  state  more  accordant 
with  their  divine  original,  according  as  they  give  ear  to 
the  vicious  or  the  virtuous  suggestions  of  their  nature. 
It  must  be  remarked,  however,  that  the  Indians  make  a 
wide  distinction  between  the  future  desdnv  of  those  who 
have  passed  through  life  Ulnted  by  the  usual  vices  and 
infirmities  of  hu 


stages  of  existence ;  M  but  proceeds  directly  to  reu 
with  the  Supreme  Being,  with  which  It  is  identified,  as  a 
river  at  Its  confluence  with  the  sea  merges  therein  al- 
together. His  vital  faculties,  and  the  element-,  of  which 
his  body  consists,  are  absorbed  completely  and  absolutely ; 
both  name  and  form  cease ;  and  lie  becomes  immortal, 
without  parts  or  members."  (See  Mr.  Colebrooke's 
translation  of  Extracts  from  the  Brnhma'Sutrot,  in  the 
Trantac.  of  the  Roy.  At.  Soc.,  vol.  ix.) 

MI'.TKMl'TO'tflS.   See  I*  hoem  ptosis. 

M  K  TEO RO'LOG  Y.  ( Gr.  lartmen,  atrial,  and  X#y+c, 
ditcimrte.)  The  science  of  meteors,  or  the  science  which 
explains  the  various  phenomena  which  have  their  origin 
in  the  atmosphere.  Under  the  term  meteorology,  it  is 
now  usual  to  Include,  not  merely  the  observation  of  the 
accidental  phenomena  to  which  the  name  of  meteor  is 
applied,  but  every  terrestrial  as  well  as  atmospherical 
phenomenon,  whether  accidental  or  permanent,  depend- 
ing on  the  action  of  heat,  light,  electricity,  and  mag- 
netism. In  this  extended  signification,  meteorology 
comprehends  climatology,  and  the  greater  part  of  phy- 
sical geography  ;  and  its  object  is  to  determine  the  diver- 
sified and  incessantly  changing  influences  of  the  four 
great  agents  of  nature  now  named,  on  land,  in  the  sea, 
and  in  the  atmosphere.  See  Atmosphrhr,  Climate,  and 
the  various  terms  referred  to  under  Meteors. 

ME'TKORS.  (Gr.  attMsRjss,)  A  name  given  to  any 
phenomena  of  a  transitory  nature  which  have  then- 
origin  in  the  atmosphere.  Meteors  are  or  various  kinds. 
Some  are  produced  simply  by  a  disturbance  of  the  equi- 
librium of  the  atmospheric  fluid,  and  are  called  at  rial 
metevrt.  (See  Winds,  Whirlwinds.)  A  second  class  arise 
from  the  deposition  of  the  aqueous  particles  which  the 
atmosphere  holds  in  solution,  and  which  arc  precipitated 
in  consequence  of  a  diminution  of  pressure  or  temperature, 
sometimes  in  a  fluid  and  sometimes  In  a  concrete  form. 
These  are  called  aqueous  meteort.  (See  Dew,  Fogs, 
Hail,  Rain,  Snow,  Vapour,  Ac.)  A  third  class  of  meteors, 
or  atmospherical  phenomena,  are  caused  by  the  action 
of  the  aqueous  particles  dispersed  in  the  atmosphere  on 
the  rays  of  light.  These  are  called  luminous  meteort. 
(See  Fata  Morgana,  Halo,  Mirage,  Parhelia,  Rain- 
bow.) A  fourth  class  are  the  igneout  meteort,  compre- 
hending those  which  present  the  phenomena  distinctive 
of  combustion.  See  Arrolitr,  Aurora  Borralis,  Firb 
Balls,  Liohtnino,  Shootino  Starr,  ftc. 

METHE*GLIN\    (Genn.  meth^wrad.)    A  leverage 

yeast. 

ME'THOD.  From  the  Greek  word  *m'(Wk.  which 
signifies  a  journey  undertaken  in  quest  of  any  object,  or 
a  way  of  attaining  any  end :  hence,  in  Logic,  It  denotes  a 
mode  of  investigating  truth.  Thus  we  have  the  dialectic 
method,  the  inductive  method,  the  analytical  method, 
&c.   See  Dialectics,  Induction.  Analysir. 

ME'THODISTS.  The  body  of  Christians  to  whom 
this  name  Is  chiefly  applied  are  the  followers  of  the  late 
John  Wesley,  the  founder  of  this  numerous  sect ;  hence 
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called  Wesleyan  Methodists.  But  the  term  bears  m  mora 
extensive  meaning,  being  applied  also  to  several  bodies  or 
sections  of  Christians  who  have  seceded  or  withdrawn 
from  the  Wesleyan  denomination. 

The  origin  of  the  Methodist  socletv  took  place  at  Oxford 
in  1729.    After  the  Revolution,  when  the  prtnc 
religious  toleration  were  recognised  amidst  the  ] 
of  free  inquiry,  the  clergy  of  the  i 
thought  by  some  to  have  sunk  into  a  state  « 

was  observed  with  pain  by  John  We 
Charles,  when  students  at  the  University  of  Oxford  ; 
being  joined  by  a  few  of  their  fellow-students  who  were 
Intended  for  the  ministry  in  the  established  church,  they 
formed  the  most  rigid  and  severe  rules  for  the  regulation 
of  their  time  and  studies,  for  reading  the  scriptures,  for 
self-examination,  and  other  religious  exercises.  The  ar- 
dent piety  and  rigid  observance  of  system  in  everv  thing 
connected  with  the  new  opinions  displayed  by  the  Wesley  s 
and  their  adherents,  as  well  as  In  their  college  studies, 
which  they  never  neglected,  attracted  the  notice  and  ex- 
cited the  jeers  of  the  various  members  of  the  university, 
and  gained  for  them  the  appellation  of  Methodist*  ,-  in  allu- 
sion to  the  methodic!,  a  class  of  physicians  at  Rome  who 
practised  only  by  theory.  (  Celsua,  in  Pre/at.  de  Medietnn . ) 

In  the  mean  time  Wesley  took  orders  In  the  established 
church,  and  acted  for  a  few  months  as  assistant  to  his 
father,  who  was  rector  of  Ep  worth.  In  Lincolnshire. 
After  the  death  of  the  latter  he  was  induced  (17V»).  in 
company  with  his  brother  Charles  and  two  other  friend*, 
to  accept  of  an  offer  to  go  to  Georgia  in  North 
to  preach  the  gospel  to  the  Indians.  On  his  : 
England  in  1737,  Wesley  officiated  in  several 
of  the  establishment.  But  the  higher  ranks 
fended  at  his  declamatory  and  enthusiastic 
preaching;  and  the  clergy  having 
his  doctrines,  the  churches  in 
against  him.  It  was  his  desire, 
to  officiate  In  the  pulpit  of  his  native  church.  Hi*  object. 
In  truth,  was  to  effect  a  reformation  in  the  church,  not 
to  recede  from  connection  with  it ;  and  the  rules  he  ob- 
served himself,  and  imposed  upon  his  followers,  were  de- 
signed as  supplementary  to  the  established  ritual,  not  as 
superseding  It.  But  the  circumstances  to  which  we  have 
referred  threw  his  labours  Into  a  different,  and  ultimately 
an  opposite  channel ;  and  in  short,  without  having  at  first 
Intended  it,  he  became  the  founder  of  the  most  numerous 
class  of  Dissenters  in  Great  Britain. 

Being  thus  virtually  expelled  from  the  established 
church,  he  preached  In  Dissenting  chapels  in  London  and 
other  places  where  he  could  obtain  admission.  In  course 
of  time,  and  owing  to  the  vast  multitudes  that  crowded  to 
listen  to  his  ministrations,  he  adopted  the  expedient  of 
officiating  in  the  open  air,  and  commenced  fie  Id -preacher. 
He  first  formed  his  followers  into  a  separate  society  in 
173H,  the  year  after  his  return  from  America,  though  he 
referred  the  establishment  of  Methodism  to  a  prior  date, 
f  See  rVctley't  Ecclet.  Hist.  vol.  iv.  p.  176.)  W  esley, 
from  this  date,  devoted  his  time  and  his  great  talents  ex- 
clusively to  the  propagation  of  what  he  regarded  the  doc- 
trines of  the  gospel,  and  to  the  extension  of  that  sect  of 
which  he  was  the  founder.  His  labours  were  chiefly  con- 
fined to  England  ;  but  he  also  paid  visits  to  Scotland  and 
Ireland,  —  In  the  former  of  which  his  success  was  inconsi- 
derable. (Sir  H.  Monerctf't  Life  of  Dr. Er thine,  cap.  vii  ) 
But  while  he  confined  his  own  labours  to  Great 
and  Ireland,  he  was  not  Inattentive  to  i 

wuntries,  and.  by  means  of  a, 
tropagated  his  doctrines  to  a  very  great 
in  America  and  many  of  the  West  India  islands. 
The  unparalleled  success  which  attended  his  great  mis- 
sionary exertions  was  not  gained  without  much  obloquy 
and  persecution,  particularly  in  the  United  Kingdom. 
Owing  to  the  intelligence  and  liberality  of  the  age,  neither 
himself  nor  any  ot  his  missionaries  were  exposed  to 
stripes  and  Imprisonment ;  but  all  of  them  met  with  vio- 
lent opposition  on  the  part  not  merely  of  clergymen,  both 
established  and  dissenting,  and  the  wealthier  classes,  but 
also  of  the  people ;  and  some  of  them  were  beset  with 
mobs,  assailed  by  showers  of  stones  and  other  missiles, 
and  sometimes  dragged  through  the  streets  as  raving  en- 
thusiasts and  as  disturbers  of  the  public  peace.  It  must, 
at  the  same  time,  be  confessed  that  the  imprudence  of 
some  of  his  followers  contributed  somewhat  to  the  re- 
proach which  they  experienced. 

Finding  his  societies  rapidly  increasing,  and  having 
been  refused  assistance  from  the  established  clergy. 
Wesley  was  Induced  to  have  recourse  to  lay  preachers  ; 
an  expedient  which  he  was  at  first  exceedingly  averse  to 
adopt,  but  which  he  afterwards  found  most  efficient  in 
promoting  the  triumph  of  his  views.  He  was  thus  enabled 
to  exercise  superintendence  over  all  his  followers,  and 
greatly  to  extend  his  sphere  of  action. 

Though  Wesley  objected  to  his  adherents  being  called 
Dissenters,  and  required  them  to  attend  the  established 
church  when  they  had  no  opportunity  of  hearing  their 
own  preachers,  yet  his  crccu  It  professed  Armiutamsm, 


Digitized  by  Google 


METHODISTS. 

and  differs,  therefore.  In  many  point*  from  what  it  gene- 
rally underitood  to  be  the  doctrine  of  the  Thirty-nine 
Article*.  He  denied  the  doctrine  of  election  ;  though  be 
that  certain  persons  and  churches  have  been 
and  tbat  great  event*  hare  been  foreordained, 
ed  from  the  »ystem  of  Calvin  in  regard  to  the 
:  of  the  atonement,  which  he  maintained  was  fur  all 
He  held  that  repentance  preceded  faith.  He 
u  triit  that,  by  virtue  of  the  blood  of  Christ,  and  the  ope- 
ration  of  the  Holy  Spirit,  it  was  the  privilege  of  Chris- 
tians to  arrive  at  that  maturity  in  grace  and  tiarticipation 
of  the  divine  nature  which  exclude,  sin  from  the  heart, 

men.  ( Wesley's 
These  and  other 


in  which  he 

i  the  erred  of  the  established  church,  are  still  retain- 
ed bv  the  Methodists.  (In  addition  to  Wesley's  works, 
particularly  hi*  Sermons,  see  Benton' t  Apology  for  the 
SUtkodtsts ,  and  Myles's  Chranol.  Hilt,  qf  the  Methodists.) 
Wesley  and  hi*  followers,  we  may  here  observe,  continued 
km*  after  their  separation  from  the  church  to  read  the 
••mc-'if  that  church;  nay  the  prat-tit .  w  as  continued, 
in  a  few  instance*,  after  his  death.  The  great  body  of 
tbe  Wetlcyani,  though  they  are  now  classed  among  Dis- 
senters, are  in  favour  of  a  national  establishment  of  rell- 
r*<>n,  and  give  the  benefit  of  their  support  to  the  esta- 
blished church  of  Kngland.    There  U,  injxuth,  a  pretty 

rational  creed. 

Bat  while  this  is  the  case,  the  Methodists  have  adopted 
a  system  of  church  discipline  and  government  quite  dis- 
tinct from  those  of  the  establishment,  and  which  seem*  to 
partake  a*  much  of  presbytery  a*  of  any  other  polity.  Of 
tab  system,  which  is  considerably  complicated,  the  fol- 
lowing are  the  leading  features: — I.  Each  society  or 
cmxrrejration  is  divided  into  smaller  bodies,  culled  classes, 
each  class  embracing  from  twelve  to  twenty  persons,  one 
of  whom  is  styled  the  leader.  Each  society  ha*  also  a 
body  of  men  called  stewards,  whose  office  is  similar  to 
tint tie  .iron  in  the  established  church.  The  duties  of 
leaders  —  namely,  visiting  the  tick  and  holding  religious 
intercourse  with  the  member*  belonging  to  their  class  — 
are,  In  many  respect*,  akin  to  tho»e  of  lay. elders  in  the 
Presbyterian  Church  of  Scotland.  'Hie  leaders,  stewards, 
sod  minister  meet  once  a  week  (and  this  is  called  a 
leaders'  meeting),  on  the  religious  business  of  the  so- 
ciety ;  and  to  account  for  the  fund*  received  from  the 
member*  In  support  of  schools  or  of  the  gospel. 

A  number  of  these  societies  united  constitutes  a  circuit, 
which  is  large  or  small  a*  the  circumstances  of  each  lo- 
cality require.  One  of  the  minister*  within  the  district 
1»  termed  the  superintendent.  The  ministers  officiating 
in  the  circuit  meet  all  the  classes  quarterly,  and  speak 
per  tonally  to  each  member.  Those  whose  conduct  is 
'Vroid  of  reproach  receive  a  ticket,  the  chief  use  of 
which  Is  to  prevent  imposture.  After  the  conference 
with  the  classes  another  meeting  (called  a  quarterly 
svrtrfsg)  is  held,  consisting  of  all  the  ministers,  leaders, 
and  stewards  in  the  circuit.  On  this  occasion  the  stew- 
to  a  circuit  steward;  and 


ards  deliver  their  collections  to  a  circuit  steward;  and 
every  thing  relating  to  secular  matters  is  publicly  settled. 
At  this  meeting,  also,  the  candidates  for  the  ministry  are 
proposed ;  and  the  stewards,  after  a  definite  period  of 


service,  are  changed. 

From  five  to  ten  or  fifteen  of  the  circuits,  according 
to  their  extent,  form  a  district,  the  ministers  In  which 
meet  annually ;  the  meeting  being  termed  a  district 
Hurting.  This  assembly  has  authority  "  to  try  and  sus- 
pend ministers  who  are  found  immoral,  erroneous  In 
doctrine,  or  deficient  In  ability  ;  to  decide  concerning  the 
building  of  chapels  ;  to  examine  the  demands  from  the 
circuits  respecting  the  support  of  clergymen  ;  and  to 
eWt  a  representative  to  attend  and  form  a  committee, 
f'Hjr  days  before  the  meeting  of  the  annual  conference, 
in  order  to  prepare  a  draught  of  the  stations  for  the  en- 
suing  year.  ( Mulct,  ut  supra.)  The  circuit  steward*  arc 
present  at  this  meeting  during  the  settlement  of  all  finan- 
cial matters.  The  judgment  of  the  assembly  is  concjuslvo 
until  the  meeting  of  the  conference,  to  which  an  appeal 
it  allowed  In  all  cases. 

The  conference,  which  is  the  supreme  judicatory,  and 
whose  decisions  are  final,  consists,  strictly  speaking,  only 
of  a  hundred  of  the  senior  itinerant  preachers,  in  terms 
"f  a  deed  of  declaration  executed  by  Wesley  and  enrolled 
in  chancery.  In  this  deed  the  meeting  is  termed  "  the 
Conference  of  the  people  called  Methodists."  But  the 
conference  is  generally  composed  of  the  preachers  elected 
at  the  previous  district  meetings  to  be  their  representa- 
tives, of  the  superintendent*  of  the  circuits,  and  of  every 
minister  who  choose*  to  attend  ;  all  of  them  being  allowed 
the  tame  right  of  voting  at  the  hundred,  or  legal  con- 
ference. From  tbtt  body  all  authority  emanates  ;  and  by 
•hem  all  regulation!  to  be  observed  throughout  the  whole 
Mi-thodUt  connection  are  trained.  I"  their  name  are 
levied  all  the  funds  required  for  carrying  on  the  ope- 
of  tbe  body.  Ministers  are  by  them  appointed 
stations  they  arc  respectively  to  occupy ; 
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nominate  the  superintendents  of  the  various  districts  \ 
they  decide  on  all  cases  of  appeal ;  and,  generally  speak- 
ing, the  whole  state  of  the  connection  comes  under  their 
review  and  control.]  All  their  deliberations  are  carried 
on  with  closed  doors,  so  that  the  people  have  no  check 
over  their  proceedings  ;  but  the  results  of  their 
sions  are  annually  published  after  each 
the  title  of  Minutes  of  Co 
laws  of  the  society.  The 
supreme  authority  ' 
somewhat  similar  in 
judicatories  of  the  Church  of  Scotland,  in  which,  like 
the  conference  of  the  Methodists,  the  general  assembly 
is  supreme ;  the  chief  exception  being  that  the  Utter 
judicatory  is  composed  of  certain  relative  proportions 
of  lay  elders  and  clergymen,  while  the  Methodist  con- 
ference is  confined  exclusively  to  ministers.  {General 
Rules  of  the  Methodist  Society;  Adam's  Religious  World, 
vol.  III.  pp.  113—  119J 

At  the  death  of  Wesley,  in  1791,  there  were.  In  Great 
Britain  and  Ireland,  about  300  itinerant  preachers  In  con- 
nection with  the  new  sect,  and  1000  of  what  are  called 
local  preachers,  —  tome  of  them,  however,  having  very 
small  congregations, —  and  80,000  membert.  But  the 
Wesleyan  Methodists  have  established  foreign  *tatlom  In 
Australia,  Van  Diem  en's  Laud,  Gibraltar,  Malta,  Ger- 
many, &c. ;  and  so  rapidly  have  they  Increased  that  the 
number  of  Wesleyan  Methodists  in  lfs40,  both  at  home  and 
abroad,  amounted  to  1.137,  t .  i ;  and  tbe  total  number  of 
preachers,  regular  and  supernumerary,  was  5031. 

Various  offshoots  have  taken  place  from  the  Wesleyan 
Methodists  at  various  times  :  among  the  most  Important 
of  which  may  be  reckoned  the  followers  of  Whitfield,  for- 
merly the  coadjutor,  and  afterwards  the  most  powerful 
and  eloquent  opponent  of  Wesley,  and  supporter  of  Cal- 
vinism i  the  Methodist*  of  Lady  Huntingdon's  connection, 
in  whose  chapels  service  is  performed  according  to  the 
ritual  of  the  church  of  England  ;  the  Welsh  Calvinistic 
Methodists;  the  Primitive  Methodists,  or  Ranters  (which 
see) ;  the  New  Connection  Methodists  (which  see)  ;  the 
Independent  Methodists ;  Bryanites,  Warrenltes,  He. 
Some  of  these  sects,  particularly  the  Whltfleldlans,  arc 
nearly  allied  in  church  government  and  discipline  to  the 
Independent*  ;  and  it  is  not  unlikely  that  a  coalition  may 
take  place  between  them  and  this  latter  denomination. 
( In  addition  to  the  works  already  quoted,  see  Journal  of 
John  Wesley  ;  Lives  of  Wesley,  by  Coke,  Moore,  Ac, 
but  particularly  that  by  Southev  ;  Nightingale's  Portrait' 
ure  qf  Methodism  ;  Mosheims  Church  History,  vol.  vl. 
pp.  281—288.) 

ME'THYLBNE.  (Gr.  u.,%.  wine,  and  »>r.  wood.) 
When  wood  is  subjected  to  destructive  distillation,  there 
I*  formed  along  with  the  tar,  acetic  acid,  and  other  pro- 
ducts, a  highly  volatile  and  inflammable  liquid,  which, 
purified  by  distillation  off  quicklime,  was  called 
or  alcohol  of  wood,  or  pyroxilic  spirit.  The  hy- 
which  forms  the  basis  of  this  form  of  alcohol, 
e  has  been  applied,  it 


) 


and  to  which  the  term  methylene 
presumed  to  consist  of  I  atom  of  carbon  ■«  6,  and  1  atom 
of  hydrogen  »  1  :  its  density  (In  reference  to  hydrogen) 
being  just  half  that  of  oliflant  gas,  or  «=  7.  The  alcohol 
of  wood  is  a  hydrate  of  this  hydrocarbon  ;  or  a  compound 
of  1  atom  of  methylene  o  7.  and  1  atom  of  water  »  9 :  the 
equivalent,  therefore,  of  the  alcohol  of  wood  is  7  +  9  =  16. 

MET 
In  Archl 

METtK'CI.  (Gr.fMTssnss,  sojourners.)  The  resident 
aliens,  who  formed  a  large  class  of  the  Inhabitants  of 
Athens.  They  were  distinguished  from  the  few  full 
citisens  by  many  disabilities  and  burdens.  They  had  no 
share  In  the  administration  of  the  state,  and  were  pre- 
cluded from  the  power  of  possessing  landed  estates. 
Each  was  compelled  to  purchase  the  shelter  he  received 
from  the  state  by  the  payment  of  a  small  annual  sum 
(iUTwxisv),  and  to  place  himself  under  the  guardianship 
of  a  citizen  ^(trrirrn),  who  was  his  formal  representa- 
tive In  the  courts  of  law.  They  were  generally  engaged 
in  mercantile  and  mechanical  business. 

METO'NIC  CYCLE.  So  called  from  Meton,  Its  in- 
ventor (ii.  c.  432.).  A  cycle  of  nineteen  years,  or,  more 
accurately,  of  6940  days ;  at  the  end  of  which  time  the  new 
moons  fall  on  the  tame  days  of  the  year,  and  the  eclipses 
return  In  nearly  the  same  order.  The  reason  of  this  it, 
that  in  19  solar  years  there  are  235  lunations  (with  a  dif- 
ference of  a  few  hours),  and  very  nearly  one  complete 
revolution  of  the  moon's  nodes.  The  cycle  was  corrected 
by  Callppus.   Sec  Calippic  Paaion,  Cyclk. 

METO'NYMY.  (Gr.  f**r»nvuim ;  derived  from  the 
preposition  ssivw,  change,  and  »i»um,  a  name.)  In  Rhe- 
toric and  Composition,  a  figure  by  which  the  name  of  an 
idea  or  thing  it  substituted  for  that  of  another,  to  which 
it  hat  a  certain  relation.  Thu*.  the  effect  I*  frequently 
substituted  for  the  cause  —  "  grey  hairs  "  stands  for  "  old 
age:  "  the  abstract  for  the  concrete  —  "  What  doth  gra- 
vity" (i.e.  the  grave  person)  "  out  of  hit  bed  at  mld- 
?"—  substance  for  quality,  precedent  for 
Ac. 

3  B 
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METOPA. 

The  term  Metonomasia  (of  the  same  origin  as  meto- 
nomy)  wu  Invented  during  last  century  by  the  French 
to  designate  a  practice  which  prevailed  to  a  great  extent 
among  the  literati  of  the  Continent ;  vis.  of  adopting  tome 
name  In  preference  to  their  own. 

METCxPA.  (Gr.sssvw,  between,  and  ssm.a  AosV.)  In 
Architecture,  the  wjua.ro  space  in  the  frieze  between  the 
triglypht  of  the  Doric  order.  It  1*  left  either  plain  or 
decorated,  according  to  the  taste  of  the  architect.  In  the 
mint  ancient  examples  of  thli  order,  the  metopa  was  left 

Suite  open,  as  Is  manifest  from  a  passage  alluded  to  in 
leart.  Architects  as. 

METOPO'SCOPY.  (Gr.  ujrmr-,  a  forehead,  and 
ra«sri*»,  /  view.)  The  art  of  divination  by  inspecting  the 
forehead,  treated  of  especially  by  the  famous  Cardanus. 
The  signs  of  the  forehead  are  chiefly  Its  lines ;  but  moles 
and  spots  are  also  supposed  to  have  their  particular 
meaning.  The  lines  are  under  the  dominion  of  their 
several  planets. 

ME'TRE.  (Gr.  MMMPb  measure.)  In  the  classical  sense 
of  the  word,  a  subdivision  of  a  verse.  The  Greeks  mea- 
sured some  species  of  verses  (the  dactylic,  choriambic, 
antispastic,  Ionic.  &c.)  by  considering  each  foot  as  a 
metre;  in  others  (the  iambic,  trochaic,  and  anapaestic) 
each  dipodia,  or  two  feet,  formed  a  metre.  Thus,  the 
dactylic  hexameter  (the  heroic  verse)  contains  six  dac- 
tyls and  spondees :  the  iambic,  anapaestic,  and  trochaic  tri- 
meter, six  of  those  feet  respectively.  A  line  is  said  to  be 
acatalrciic  when  the  last  syllable  of  the  last  foot  Is  want- 
ing ;  brackyc dialectic,  when  two  syllables  ara  cut  off  in 
the  same  way  ;  hypercataleptic,  when  there  is  one  super- 
fluous syllable. 

ME'TRONOME.  (Or.  /»r#s»,  and  a  law.)  An 
instrument  for  measuring  musical  time.  It  is  contrived 
on  the  principle  of  a  clock  having  a  short  pendulum, 
w  hose  boh  being  moveable  up  and  down  on  the  rod.  Is 
thus  capable  of  Increasing  or  decreasing  the  length  of  a 
note  or  bar  as  required  br  the  character  of  the  music. 
The  length  or  duration  of  a  note  is  often  expressed  at 
the  head  of  a  piece  of  music  by  stating  that  a  pendulum 


METROPOLIS.  (Gr.Aswruf 


,  and  t«>  if .  city. 


ox  Hate.)  1.  A  parent  state  from  which  colonies  have 
sprung,  In  which  sense  the  word  Is  uniformly  employed 
by  ancient  Greek  writers.  2.  The  chief  city  of  a  province 
in  the  later  ages  of  the  Roman  empire.  The  Christian 
church  having  adopted  the  secular  division  of  the  Roman 
empire  into  provinces,  the  episcopal  seat  established  in 
every  such  city,  and  the  bishop  of  It  himself,  were  termed 
metropolitan.  3.  In  modern  usage,  the  chief  or  capital 
city  or  an  Independent  state. 

METROPOLITAN,  in  early  Ecclesiastical  History, 
was  a  title  applied  to  the  archbishop,  or  chief  ecclesiastical 
dignitary,  resident  in  a  city.  The  establishment  of  me- 
tropolitans took  place  at  the  end  of  the  third  century, 
ana  was  confirmed  by  the  council  of  Nice.  In  some  of 
the  Protestant  states  of  Germany  the  title  exists  to  the 
preseut  time,  and  the  person  in  possession  of  it  has  rank 
equivalent  to  the  bishops  of  the  Knglish  church. 

ME'ZZANINE.  (  Lat.  mezzano,  middle.)  In  Archi- 
tecture, a  story  of  small  height  Introduced  between  two 
higher  ones. 

ME'ZZO  SOPRA'NO.  (Ital.)  In  Music,  a  high 
counter-tenor,  having  the  Csotut  clef  on  the  second  line. 

MEZZOTI'NTO.  (Ital.  half  tinted.)  A  particular 
method  of  engraving  on  copper.    See  Enoravino. 

MIA'SMA.  [Gr.  ttituttt,  I  infect.)  Iufectious  or  con- 
tagious matter.  The  term  is  generally  applied,  under 
the  name  of  marsh  miasma  (malaria  of  the  Italians),  to 
the  infectious  emanations  from  marshy  lands  and  stag- 
nant waters,  which  are  peculiarly  characterised  by  pro- 
ducing various  forms  of  Intermittent  and  remittent  fevers. 

MPCA.  (Lat.  mlco.  /  thine.)  A  mineral  generally 
found  In  thin  elastic  laminar,  soft,  smooth,  and  of  various 
colours  and  degrees  of  transparency.  Silica,  alumina, 
potash,  and  oxide  of  Iron  are  its  principal  components. 
It  Is  one  of  the  constituents  of  granite.  In  some  parts  of 
Siberia  and  elsewhere  It  forms  an  article  of  trade,  often 
known  under  the  name  of  Mutcovy  class. 

MPCA  SLATE.    One  of  the  lowest  of  the  stratified 
rocks,  composed  of  quartz  and  mica.   See  Geology. 
MI'CHAELMAS.  The  feast  of  St.  Michael  the  Arch- 
It  falls  on  the  29th  of  September,  and  is  sup- 
to  have  been  established  towards  the  close  of  the 


Jfth  century  ;  Brady  i 
mas  Is  one  of  the  regular  periods  for  settling  rents  ;  and 
an  old  custom  is  still  in  use  of  having  a  roast  goose  to 
dinner  on  that  day,  probably  because  geese  are  at  that 
period  most  plentiful,  and  in  the  highest  perfection.  (See 
Brand's  Pop.  Antic.) 

MI'CHAEL,  SXINT.  A  French  order  of  knighthood. 
Instituted  by  Louis  XI.  in  14G9,  in  honour  of  St.  Michael, 
the  supposed  ancient  protector  of  France.  The  motto  of 
this  order  was  "  immentl  tremor  oceanl."  It  was  at  first 
ifter  its  institution  in  high  repute ; 
of  Medicls,  who  lavished  it  indls- 


MICROMETER. 

criminal ely,  it  came  to  be  held  of  no  account,  from  which 
state  It  never  recovered. 

MI'CROCOSM.  (Gr.  *u*tt  n*rpm.  Utile  universe.) 
Man  has  been  called  so  by  some  fanciful  writers  on  na- 
tural philosophy  and  metaphysics,  by  reason  of  a  sup- 
posed correspondence  between  the  different  parts  and 
qualities  of  his  nature  and  those  of  the  universe. 

MICRODA'CTYLUS.  (Gr.  finest,  and  BstsrvXav,  a 
digit.)  A  name  proposed  by  M.  Geoffrey  for  the  short- 
toed  genus  of  wading  birds  called  by  IUiger  Dichoiophus . 
See  that  word. 

MPCRODON.  (Gr.  tuxtH,  and  tim*t.  a  tooth.)  The 
name  of  a  genus  of  extinct  fishes,  belonging  to  the  thick- 
toothed  or  Pycnodont  family,  in  the  Ichthycdogical  system 
of  Agassis. 

MICRO'METER.  (Gr.  tune*,  and  fttrem.  men. 
sure.)  An  Instrument  applied  to  telescopes  and  mi- 
croscopes for  measuring  very  small  distances,  or  the 
diameters  of  objects  which  subtend  very  small  angles. 
A  great  number  of  contrivances  of  various  kinds,  and 
depending  on  different  principles,  have  been  employed 
for  this  purpose  ;  but  it  will  be  sufficient  to  give  a  general 
description  of  some  of  the  most  useful  or  remarkable 
ones. 

H  ire  Micrometer  This  instrument,  when  placed  its 

the  tube  of  a  telescope,  at  the  focus  of  the  object  glass, 
presents  the  appearance  represented  In  the  annexed 
figure  (fig.  I.).    A  a  Is  a  spider's  web  line,  or  very  floe 
£1  j  wire  fixed  to  the  diaphragm  ;  and 


H  b  and  C  c  are  similar  wires 


turns  the  apparatus 
to  the  axis  of  the  telescope. 


of  these i 
BeandCr.  which 
are  exactly  parallel  to  each  other, 
are  moveable  In  the  direction  per- 
pendicular to  A  a  ;  and.  In  order 
that  the  wire  A  a  may  be  placed 
In  any  direction  relatively  to  the 
^is^an  adjusting 

plane  perpendicular 


The  method  of  using  the  micrometer  is  as  follows  :  — 
Suppose  the  object  to  be  accomplished  were  the  measure- 
ment of  the  angle  of  position  and  distance  of  two  very 
close  stars  ;  the  telescope  being  set  and  kept  on  the 
objects,  the  micrometer  Is  turned  by  its  adjusting  screw 
until  the  spider  line  A  a  coincides  with  the  line  joining 
the  two  stars,  or  threads  them  both  at  the  same  moment. 
The  milled  heads  of  the  screws,  which  carry  the  two 
moveable  wires,  are  then  turned  until  B  6  bisects  one  of  the 
two  stars,  and  C  c  bisects  the  other.  The  observation  is 
now  completed,  and  It  only  remains  to  ascertain  the  po- 
sition and  distance  indicated  by  the  micrometer.  For 
the  first  of  these  purposes,  the  circumference  of  the  mi- 
crometer is  divided  Into  degrees  and  minutes,  and  read 
by  two  verniers  :  this  reading  gives  the  position  of  A  a 
in  respect  of  the  horizontal  and  vertical  planes,  and  con- 
sequently the  angle  of  position  of  the  two  stars.  To  find 
their  distance,  the  head  of  the  screw  which  carries  one  of 
the  moveable  wires,  for  Instance  C  c,  is  turned  until  Cc 
coincides  with  B  b;  and  the  number  of  revolutions,  and 
parts  of  a  revolution,  required  to  effect  the  coincidence, 
gives  the  distance  of  the  stars  when  the  value  of  the 
scale  of  the  micrometer  Is  known  ;  that  it  to  say,  when 
the  number  of  seconds  of  space  which  correspond  to 
one  revolution  of  the  screw  Is  known.  The  screws  must 
be  made  with  great  accuracy,  and  their  heads  are  usually 
divided  into  GO  equal  parts,  representing  seconds. 

The  value  of  the  scale,  or  of  a  revolution  of  the  screw, 
Is  obtained  in  the  following  manner  :  —  Set  the  two  wires, 
U  b  and  C  c,  apart  to  a  certain  number  of  revolution*, 
and  place  them  in  the  direction  of  the  meridian.  Observe 
the  transits  of  several  stars  of  known  declination  over 
the  wires  ;  then  multiply  each  interval  of  seconds  by  l.\ 
and  by  the  cosine  of  the  star's  declination ;  and,  taking  the 
mean,  you  have  the  seconds  of  space  which  correspond 
to  a  known  number  of  revolutions  of  the  screw.  (See 
Appendix,  by  the  Rev.  R.  Sheepshanks,  to  Professor  D< 
Morgan's  Explanation  of  the  Gnomom 
Sphere.) 

Circular  Micrometer.  —  This  Instrument,  which 
entirely  from  the  above,  was  first  suggested  by 
In  the  Lcipzw  Act*  for  1740.  and  used  by  Lacaiue  in  ob- 
serving a  comet  in  1742;  but  seems  afterwards  to  hare 
fallen  Into  dituse,  until  it  was  revived  by  Dr.  Olbers, 
about  I7»».  The  principle  may  be  explained  as  follows : 
If  the  field  of  a  telescope  he  perfectly  circular  (which 
may  be  effected  by  means  «_>f  a  diaphragm  turned  tn  * 
lathe),  and  If  Its  diameter  be  determined  from  observ- 
ation, the  paths  of  two  celestial  bodies  across  the  field 
may  be  considered  as  two  parallel  chords,  which  are  gU*n 
in  terms  of  a  circle  ofknown  diameter.  The  difference*  of 
the  times  at  which  two  stars  arrive  at  the  middle  of  their 
paths  will  be  their  ascensional  differences  ;  and  the  dis- 
tance between  the  chords,  which  is  readily  computed 
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MICROMETER. 

from  their  lengths,  gives  the  difference  of  the  declination s 
of  the  two  bodies. 
The  most  approved  contraction  of  the  annular  ml. 

>:  -  :■].  t.  r  l»  tt'.it  of  the  late  1  r.iu:i'i«     r      It  >  onMst*  nl  a 

disc  of  parallel  plate  glau  (fig.  2.),  having  in  itt  centre  a 
round  hole  of  about  half  an  inch  in 
('•)  diameter,  to  the  edge*  of  which  a  ring 

of  steel  if  cemented,  and  afterwards 
truly  turned  in  a  lathe.  The  disc 
/"""""v  \  betas  mounted  In  a  bras*  tube,  to 
/  \  \  that  it  may  be  accurately  adjusted  in 
I  ]  the  focus  of  the  eye-piece,  and  applied 
V  J  J  to  a  telescope,  the  steel  ring  is  alone 
^  j  visible,  and  appears  as  if  su*|>ended  in 
the  atmosphere,  whence  the  instru- 
ment is  called  the  suspended  annular 
The  advantage  of  this  construction  consists 
in  the  accuracy  with  which  the  moment  of  ingress  or 
egress  is  determined,  from  the  body  being  seen  in  the 
field  of  view  before  it  comes  up  to  the  edge  of  the  steel 
ring.  The  annular  micrometer  is  conveniently  used  for 
comparing  the  place  of  a  small  star  or  a  comet  with  that 
of  a  known  star  in  nearly  the  same  parallel  of  declin- 
ation.  (  Astronfmitche  Sachrichten,  b.  Iv.) 

Dinded  Object  Ola**,  or  Doulde  Imagr  Micrometer  

This  instrument  is  formed  by  dividing  the  object  glass  of 
a  telescope  or  microscope  into  two  halves,  the  straight 
ed«ps  being  ground  smooth,  so  that  they  may  easily  slide 
bi  one  another.  A  double  image  of  an  object  in  the  field 
of  view  is  produced  by  the  separation  of  the  segments ; 
and,  by  britiRing  the  opposite  eilgea  of  the  two  images 
into  contact,  a  measure  of  the  diameter  of  the  object  is 
obtained  in  terms  of  the  extent  of  the  separation.  From 
Its  being  used  to  measure  the  diameter  of  the  sun, 
is  usually  called 


MICROSCOPE. 

equal  to  the  distance  aft;  and  we  have,  consequently, 
/  tan.  V  ss  D  tan.  U.  Here  the  quantities  /  and  U  are 
found  by  experiment ;  whence  V,  the  angular  magnitude 
of  the  object,  becomes  known  in  terms  of  D. 

The  prism  micrometer,  when  constructed  in  the  manner 
now  described,  has  this  important  defect,  that  the  extra- 
ordinary Image  is  accompanied  by  the  prismatic  colours, 
especially  if  the  angle  to  be  measured  exceeds  a  few 
minutes  ;  and  hence  Kochon  found  that  he  could  not  use 
It  for  measuring  the  diameters  of  the  sun  and  moon.  But 
this  defect  has  been  ingeniously  remedied  by  M.  Arago, 
by  simply  altering  the  arrangement  of  the  apparatus,  and 
giving  the  double  prism  a  fixed  position  out  of  the  tube 
and  before  the  cy*  glass.  By  this  disposition  two  Images 
are  formed  at  the  focus,  the  centres  of  which  are  fixed 
point*.  whose  distance  depends  on  the  refracting  power 
of  the  crystal  ;  and  the  contact  of  the  images  is  produced 
by  Increasing  or  diminishing  the  magnifying  power  of 
the  eye  glass.  Instead  of  altering  the  position  of  the  prism. 
The  magnifying  power  thus  becomes  the  measure  of  the 
visual  angle  subtended  by  the  diameter  of  the  observed 
object. 

Various  modifications  of  the  three  principles  now  ex- 
plained have  been  proposed  ;  for  details  respecting  which 
we  refer  to  Brevsler's  Treatise  on  Sew  Philosophical 
Instruments,  or  to  the  article  "  Micrometer,"  in  the 
Ency.  Brit.,  by  the  same  author  ;  and  to  Dr.  Pearson's 
Introduction  to  Practical  Astronomy. 

The  micrometer  is  an  instrument  of  the  utmost  Im- 
portance in  astronomy,  and  one,  in  fact,  to  which  that 
science  is  as  much  indebted  as  to  the  telcscuiw  itself. 
From  a  paper  by  Mr.  Townley,  in  the  Phil.  Trans,  for 
1667,  it  appears  certain  that  a  micrometer  with  a  move- 
first  constructed  by  our  country  man  Gas- 


divided  object  glass.  Kamsden  preferred  a 
in  the  eye-tube,  which  form  of  the  Instru- 
cd  the  dioptric 


(SO 


micrometer  was  suggested  by  Koemer,  alniut  167*  ; 
brought  into  use  by  Bouguer,  about  1748. 
Micrometer  by  Double  Refraction —  The  Abbe  Hochon 
conceived  the  ingenious  idea  of  applying  the  principle  of 
<i  uble  refraction  to  mlcromctrical  measurement.  Con- 
ceive two  prisms,  ABC  and  BCD  (tig.  3.),  formed  of 
the  same  crystal,  and  so  disposed 
that  the  face  A  B  of  the  first  is  per- 
pendicular to  the  axis  of  the  crystal, 
while,  in  the  secoud,  the  axis  Is  pa- 
rallel to  the  line  of  the  intersection 
of  the  two  faces  C  B  and  ('  D,  so 
that  the  axes  of  crystallization  of 
the  two  prisms  are  at  right  angles 
to  each  other.  The  prisms  are 
placed  in  perfect  contact,  and  ce- 
mented by  mastic ;  and  together 
form  a  plate  of  which  the  opposite 
sides  arc  parallel.  Now,  suppose  a 
ray  of  light  M  I  to  fall  perpendicu- 
larly on  the  face  A  B  ;  It  will  pro- 
ceed through  the  prism  AC  B,  in 
the  same  straight  line  1  O,  without  being  separated,  be- 
cause I  O  is  parallel  to  the  axis  of  the  crystal.  But  when 
it  arrives  at  O.  and  enters  the  second  prism  B  C  D,  it  will 
be  separated  into  two :  the  ordinary  ray  will  continue  to 
follow  the  same  direction  1  O  N  P,  Wausc  the  refracting 
powers  of  the  two  prisms  are  the  same  ;  but  the  extraor- 
dinary ray  will  take  a  different  direction  O  It  (towards 
B  D.  if  the  crystal  Is  attractive,  as  rock  crystal ;  but  to- 
wards A  C,  if  the  crystal  Is  repulsive,  as  Iceland  spar), 
and,  on  emerging  from  the  prism  at  B.  will  be  refracted  in 
the  line  K  S.  The  angle  PTSof  the  Inclination  of  the 
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be  year  1640,  and  used  by  him  for  measuring 
of  the  moon  and  some  of  the  planets  ;  but 
who  was  killed  in  the  civil  wars  in  1644. 
account  of  his  invention,  the  instrument 


..  to  be  placed  in  the 
4.)  is  the  object  glass 
and  F  the  focus,  and 
the  telescope  directed 
upon  a  distant  object 
at  1)  (as  a  planet),  the 
diameter  of  which, 
m  n,  Is  to  be  mea- 
sured. Suppose  the 
double  prism  at  T' : 
two  images  will  be  formed  ;  the  ordinary  image  at  a.  and 
the  extraordinary  image  at  ft'.  By  sliding  the  prisms  along 
the  tube  towards  O  the  distance  between  the  images  will 
be  Increased  ;  and  by  sliding  them  towards  the  focus  F, 
it  wilt  be  diminished  ;  and  if  placed  exactly  in  the  focus, 
the  two  images  will  coincide.  Let  V  denote  the  visual 
angle  or  apparent  magnitude  of  the  object,/  the  focal 
distance  F  O  of  the  telescope,  U  the  constant  angle  a  T  ft 
depending  on  the  prism,  and  D  the  distance  F  T :  we 
v.  ill  thru  hat>-  the  diameter  «.l  the  image  =  J  tan.  V, 
and  the  distance  a  ft  ss  D  tan.  I  .  Now,  if  the  apparatus 
be  slid  along  the  tube  from  T'  to  T,  where  the  two  images 
are  in  contact,  then  the  diameter  of  the  image  will  be 


the* 

as  Gascoigne, 
published  no  . 

was  entirely  forgotten,  and  the 
and  bringing  it  into  general  use.  belongs  to  the  French 
astronomer  A  lout,  who  published  a  description  of  It  in 
1667.  Huygens,  a  few  years  previously,  had  contrived  to 
measure  the  diameter  of  a  planet  by  inserting  in  the  tube 
of  a  telescope,  at  the  focus  of  the  object- glass  and  eye- 
glass, a  slip  of  metal  which  covered  exactly  the  image  of 
the  planet,  and  then  deducing  the  diameter  from  the 
;  breadth  of  the  slip,  compared  with  the  diameter  of  the 
field  ;  and  Malvasia  had  employed  for  the  same  purpose 
a  reticle  or  network  of  fine  silver  wires,  crossing  each 
other  at  right  angles,  and  dividing  the  field  of  the  tele- 
scope Into  a  number  of  equal  squares.  (Tor  the  history 
of  the  invention  and  successive  Improvements  of  the 
micrometer,  see  the  notes  by  Matliieu  to  Detambrr's 
Histoire  de  F  Astronomic  au  I  ■>///••  Siecle,  pp.  616.  and 
64.V) 

MPCBOPHONE.   (Gr.  and  :»>y.  a  twice.) 

An  Instrument  for  increasing  the  iutensitv  of  low  sounds, 
by  subjecting  a  more  sonorous  body  than  that  which  emits 
the  sound  to  be  affected  by  the  vibrations  of  that  body, 
and  thereby  also  sounding  itself. 

Ml'CBOPYLK  (Gr.  u.,(  ..  and  n>n,  a  gate).  In  Bo- 
tany, la  a  perforation  through  the  skin  of  a  seed,  over 
against  the  apex  of  the  nucleus.  It  is  what  was  the  fo- 
ramen or  exostome  of  the  ovule. 

MPCBOSCOPB.    (Gr.  **/«<«,  and  rntwtu,  I  view.) 
I  An  optical  instrument  which  enables  us  to  sec  and  ex- 
|  amine  objects  which  are  too  minute  to  be  seen  by  the 
naked  eye.    Microscopes  are  single  or  compound,  ac- 
{  cording  to  the  nature  of  their  construction ;  a  single 
microscope  being  one  through  which,  whether  it  constats 
of  a  single  lens  or  a  combination  of  lenses,  the  object  is 
viewed  directly;  and  a  compound  microscope  one  in 
which  two  or  more  lenses  are  so  arranged  that  an  en- 
of  the  object  formed  by  one  of  them  is  mag- 
by  the  second,  or  by  the  others.  If  there  are  i 
than  two.  and  seen  as  if  It  were  the  object  Itself. 

r  Microscope — This  Instrument  is,  for  the 
imply  a  lens  or  sphere  of  any  transparent  substance, 
which  refracts  the  rays  of  light  Issuing  from  a  small  body 
placed  in  Its  focus,  and  gives  them  such  a  degree  of  con- 
vergency  as  is  necessary  for  distinct  vision.    In  order 
that  the  rays  of  light  issuing  from  the  several  points  of  a 
very  small  body  may  produce  a  sensible  impression  on 
the  retina  of  the  eye,  it  Is  necessary  that  the  object  be 
I  brought  very  near  the  eye ;  but  when  this  Is  done,  the 
rays  coming  from  its  different  points  are  so  divergent  as 
to  produce  only  a  confused  image.    Now,  If  a  convex 
lens  l>e  interposed  between  the  object  and  the  eye,  and 
|  so  placed  that  its  distance  from  the  object  Is  a  little  less 
than  its  focal  distance,  the  diverging  rays  issuing  from 
I  the  object  are  refracted  by  the  lens,  and  enter  the  eye 
placed  behind  it,  either  parallel,  or  so  nearly  parallel  as 
'  to  afford  distinct  vision.   The  object  Is  then  seen  in  the 
direction  of  the  refracted  rays,  and  at  the  distance  at 
which  It  could  be  distinctly  seen  by  the  naked  eye ;  and 
i  consequently  magnified  in  the  ratio  of  the  distance  of 
distinct  vision  to  the  focal  distance  of  the  lens.  This 
1  3  B  2 
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ing  power  of  the  lens  ;  hence, 


ratio  is  called  the  magnify* 

for  single  microscopes,  the  magnifying  power  is  equal  to 
the  distance  at  which  a  small  object  can  be  seen  distinctly 
by  the  naked  eye,  divided  by  the  focal  distance  of  the  lens  ; 
and,  as  the  distance  of  distinct  vision  is  constant  (at  least 
for  the  same  individual ),  the  magnifying  power  it  In- 
versely as  the  focal  distance.  If  we  suppose  the  distance 
which  limits  distinct  vision,  in  respect  of  minute  objects, 
to  be  5  inches  (which  is  about  the  average  for  good  eyes), 
and  the  focal  distance  of  the  lens  to  be  1  inch,  the  object 
will  be  magnified  5  times  in  linear  dimensions,  and  25 
times  in  superficial.  If  the  focal  distance  is  one  tenth  of 
an  Inch,  the  magnifying  power  will  be  50  in  linear  extent, 
and  2500  in  superficial. 

A  single  microscope  may  be  obtained  very  easily  by 
piercing  a  small  circular  hole  in  a  slip  of  metal,  and 
introducing  Into  It  a  drop  of  water,  which  will  assume  a 
spherical  form  on  each  side  of  the  metal.  The  substance 
commonly  used  for  microscopic  lenses  is  plate  glass ;  but 
they  are  sometimes  formed  of  rock  crystal,  which  is 
better.  Flint  glass,  by  reason  of  its  great  dispersive 
power,  Is  unfitted  for  the  purpose.  The  precious  stones, 
as  the  garnet,  ruby,  sapphire,  and  diamond,  have  been 
reposed  ;  but  the  numerous  and  skilful  attempts  of 


pro 
Sir 


Varlcy  and  Mr.  Pritchard  have  proved  that  the  ad- 
vantages arising  from  the  greater  refractive  power  of 
those  substances  are  more  than  counterbalanced  by  their 
colour,  reflective  power,  double  refraction,  and  hetero- 
geneous structure.  The  crystalline  lenses  of  minnows 
and  other  small  fishes  give  a  very  perfect  image  of  mi- 
nute objects. 

When  the  object  to  be  examined  is  of  such  magnitude 
as  to  subtend  an  angle  of  some  degrees,  the  requisite  dis- 
tinctness cannot  be  given  to  its  whole  surface  by  an  ordinary 
lens.  In  consequence  of  the  confusion  occasioned  by  the 
lateral  rays  ;  unless,  indeed,  the  rays  are  only  permitted 
to  enter  the  lens  through  a  very  small  aperture,  whereby 
the  quantity  of  light  is  greatly  diminished.  In  order  to 
remedy  this  inconvenience,  Dr.  Wollaston  contrived  a 
form  of  lens,  to  which  he  gave  the  name  of  periscopic  lens . 
Its  construction  is  as  follows :  —  two  plano-convex  lenses 
or  hemispheres  are  ground  to  the  same  radius,  and  be- 
thel r  plane  surfaces  a  tbin  plate  of  metal,  with  a 
ipcrture,  Is  introduced.  The  aperture  which 
to  give  the  most  distinct  image  was  about  l-5th 
focal  length  in  diameter ;  and,  when  the  aperture 
was  well  centered,  the  visible  field  was  as  much  as  20°  in 
diameter.  A  lens  of  this  kind  possesses  the  double  ad- 
vantage of  having  a  very  short  focal  distance,  and  very 
little  spherical  aberration.  Dr.  Wollaston's  contrivance 
may,  however,  be  improved  upon  in  various  ways ;  for 
example,  by  filling  up  the  central  aperture  with  a  cement 
of  the  same  refractive  power  as  the  lenses,  whereby  the 
loss  of  light  from  the  double  number  of  surfaces  Is 
avoided  ;  or  by  grinding  away  the  equatorial  parts  of  a 
sphere  of  glass,  so  as  to  leave  a  deep  groove  all  round  It, 
In  the  plane  of  a  great  circle  perpendicular  to  the  axis  of 
vision,  and  filling  the  groove  with  opake  matter.  This 
last  construction  is  called  the  Coddington  lens  (from  the 
name  of  its  proposer) ;  and  when  executed  in  garnet, 
and  used  in  homogeneous  light,  it  is  considered  by  Sir 
David  Brewster  to  be  the  most  perfect  of  all  lenses, 
either  for  single  microscopes,  or  the  object  lenses  of  com- 
pound ones. 

In  using  a  single  lent  as  a  magnifier,  it  is  always  ne- 
cessary that  the  light  be  made  to  i>a*s  through  a  very 
small  aperture,  in  order  that  the  object  may  be  seen  dis- 
tinctly and  without  distortion.  This  necessity  arises, 
both  from  the  spherical  aberration  and  the  chromatic 
dispersion  of  the  light  falling  on  the  surface  of  the  lens 
under  an  angle  of  considerable  obliquity  ;  and  the  conse- 
quence Is  that  the  quantity  of  light  admitted  to  the  eyeU 
so  much  diminished  that  the  object  cannot  be  clearly 
seen.  To  remedy  this  Inconvenience,  Dr.  Wollaston 
proposed  a  combination  of  two  lenses,  called,  in  conse- 
quence, a  microscopic  doublet,  the  optical  part  of  which 
"  as  follows :  —  M  and  N  (fig.  1 .)  are  two 
plano-convex  lenses,  whose  focal 
lengths  arc  in  the  ratio  of  3  to  1,  or 
nearly  so.  and  placed  one  over  the 
other,  so  that  their  plane  sides  are 
towards  the  object.  The  adjust- 
ment of  the  distance  between  the 
lenses  is  best  accomplished  by  trial ; 
and  they  must,  accordingly,  be 
mounted  so  that  the  distance  can  be 
varied  at  pleasure.  A  B  Is  a  dia- 
phragm or  stop  for  limiting  the 
aperture.  Though  it  does  not  ap- 
pear that  the  stop  was  contem- 
plated by  Dr.  Wollaston,  who  makes  no  allusion  to  it, 
the  performance  of  the  microsco|ie  depends  much  on  its 
nice  adjustment.  It  is  obvious  that  as  each  of  the  pencils 
of  light  from  the  extremities  of  the  object  is  rendered 
eccentric  by  the  stop,  and  made  to  pass  through  the  two 
lenses  on  opposite  sides  of  the  common  axis,  they 


correct!? 

to  any  single  lens,  and  will 
of  from  36°  to  50°  without  any  vcrv 
The  original  description,  by  Dr.  Wol- 
is  given  in  the  Philosophical  Transaction*  for 

lsvy. 

The  above  construction  has  been  improved  upon  by 
subtituting  two  plano-convex  lenses  for  N  In  the  doublet, 
the  plane  side  of  the  one  being  In  contact  with  the  con- 
vex side  of  the  other,  and  the  stop  being  retained  between 
them  and  the  third.  This  combination  is  called  a  triplet ; 
and  its  advantage  is,  that  the  errors  of  the  doublet  arc 
■till  further  reduced  by  the  greater  approximation  to 
the  object,  in  consequence  of  which  the  refractions  take 
place  nearer  the  axis. 
Another  form  of  doublet,  proposed  by  Sir  John  Her- 
(2  \  schel,  is  represented  in  the  annexed 

figure  (2).  It  consists  of  a  double 
convex  lens,  whose  radii  of  curva- 
ture are  as  1  to  6 ;  and  of  a  plano- 
concave, whose  focal  length  is  to 
that  of  the  other  as  13  to  5,  placed 
in  contact  with  the  flatter  surface  of 
the  former,  and  having  its  concavity 
turned  towards  the  object.  Many 
other  combinations  have  been  proposed,  but  those  which 
have  now  been  described  appear  to  be  the  most  useful. 

When  the  magnifying  power  of  the  lens  is  considerable, 
and  consequently  its  focal  distance  very  small,  it  requires 
to  be  placed  at  the  proper  distance  from  the  object  with 
great  precision  ;  ami,  as  it  cannot  be  held  in  the  hand  with 
sufficient  steadiness  for  any  length  of  time,  it  requires 
to  be  mounted  in  a  frame  having  a  rack  and  screw,  by 
means  of  which  its  distance  from  the  object  can  tx«  .ui- 
xruracy.  Mirrors  for  collecting  the  light 
it  upon  the  object  are  also  necessary  for 

Microscope.  —  The  simplest  kind  of  com- 
is  formed  by  the  combination  of  two 
converging 
whose 


straight  lin*.  The 


lenses,  and  the  path 
of  the  rays,  will  be 
readily  understood 
from  the  annexed 
diagram  (tig-  3-> 
M  N  is  the  object 
glass,  which  has  a  very  short  focal  distance,  and  P  Q  the 
eye-glass.  A  small  object  a  b  being  placed  before  the 
object-glass,  a  little  farther  from  It  than  the  focus  of 
parallel  rays,  a  reversed  and  enlarged  image  a*  b'  will 
be  formed  at  some  distance  behind  M  N.  The  lens  P  Q 
Is  placed  at  such  a  distance  from  M  N  that  its  principal 
focus  Is  in  the  line  at  a'b';  consequently  the  rays  of  light 
from  every  point  of  the  image  a'  b'  emerge  nearly  parallel 
from  P  Q,  and  to  the  eye  at  E  the  image  a'b'  is  magni- 
fied, as  if  it  were  a  real  object,  Into  a"b",  and  appears  at 
a  distance  equal  to  the  limits  of  distinct  vision,  which, 
as  stated  above,  is  about  5  inches. 

The  magnifying  power  of  this  microscope,  or  the 
ratio  of  a"  i>"  to  a  b,  is  found  as  follows :  —  In  the 
first  place,  if  we  assume  d  to  denote  the  distance  of  the 
first  image  a' V  from  M  N,  and/ the  distance  of  a  b  from 
M  N,  or  the  focal  distance  of  M  N.  we  have  this  propor- 
tion, a'  *'  :  ab  :  :  d  :  /.  In  the  second  place,  if  /  denote 
the  limit  of  distinct  vision,  or  distance  of  the  second 
image  a"b"  from  P  Q,  and./*  the  focal  distance  of  P  Q 
(or  distance  of  a'  b'  from  P  Q),  we  shall  also  have 
a"b"  I  a'b' ::  /  :  f. 


.give 


These  two  proportions,  being 
a"  b"     d  •  t 


Is  the 


pears  that  the  magnifying  [ 
duct  of  the  focal  distances  of  the  two  lenses. 


power  of  the  microscope.  It  thus  ap- 
ifying  power  is  inversely  as  the  pro- 
two  lenses,  and  dir 
as  the  distance  between  them.  The  magnifying 
will  therefore  be  increased  by  increasing  the 
between  the  object-glass  and  eye-glass;  but  a  limit  is 
soon  placed  to  this  Increase  by  the  indistinctness  of 
the  image,  and,  in  practice.  It  Is  not  advisable  to  make 
the  distance  of  <r*  b'  from  M  N  more  than  from  5  to  7 
Inches.  Suppose  the  focal  distance  of  MN  to  be  Jth 
of  an  inch,  and  the  distance  of  a'  b*  from  M  N  to  be  5 
Inches,  then  a'  b*  will  tie  20  times  greater  than  ab:  and  if 
the  focal  distance  of  P  Q  be  half  an  inch,  and  the  dis- 
tance of  a"  b"  from  P  Q  be  5  Inches,  then  a"  b"  will  be 
10  times  greater  than  of  b',  and,  consequently,  200  time* 
greater  than  a  b;  or  the  magnifying  power  is  200. 

The  great  defects  of  the  microscope,  when  constructed 
in  the  manner  now  described,  consist  in  the  small nrss  of 
the  field  of  view,  ami  want  of  achromatism  in  the  object- 
glass.  In  consequenceof  which  the  Images  tf  f  and  a"  b" 
ire  I  are  fringed  with  the  prismatic  colours.    For  the  sake  of 
affected  ^opposite  errors,  which,  in  some  degree,  serve  I  enlarging  the  field  of  view,  a  third  lens,  larger  than  either 
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of  the  others,  and  called  the  field  glass,  U  usually  Inter- 
posed  between  the  image  a'  b'  and  the  object-glass. 

HcJUctmg  Microscope — The  principle  of  the  reflecting 
microscope  is  very  simple,  and  easily  conceived.  Suppose 
M  M  (fig.  4.)  to  be  a  concave  speculum,  and  a  small  ob- 


J  easily  conceived,  Suppose 
speculum,  and  a  small  ob- 
ject to  be  placed  before  it 
at  /.   A  reflected  image  of 
the  object  will  be  formed 


at  F,  where  the  rays  is- 
suing from  each  point  of 
the  object  intersect  each 
a  other,  and  magnified  in 
Ihe  proportion  of  F  M  to/M.  If  thg  iiu.w  at  V  i« 
viewed  with  the  naked  eye,  the  instrument  rs  a  single 
reflecting  microscope ;  but  if  the  image  is  viewed  through 
a  refracting  lens  P  Q  (or  a  combination  of  lenses  forming 
an  eyr-piece),  by  which  the  rays  an-  made  to  converge 
towards  the  eye  at  E,  it  becomes  a  compound  reflecting 
microscope. 

The  reflecting  microscope  was  first  proposed  by  Sir 
Isaac  Newton  in  the  form  nowdescribed  ;  but,  on  account 
of  the  impracticability  of  illuminating  the  object,  it  was 
long  disused.  It  has,  however,  been  recently  revived, 
under  a  modified  form,  by  Professor  Amici  of  Modena, 
who  places  the  object  outs  Ale  the  tube  of  the  microscope, 
below  the  Una  N  F  ;  and.  In  order  that  an  image  may  be 
formed  in  the  speculum,  the  ray*  issuing  from  the  object 
fall  upon  a  small  plane  mirror  placed  at/,  Inclined  to  the 
axis  of  the  speculum  In  an  angle  of  AiP,  whereby  they  arc 
thrown  upon  the  speculum  in  the  same  manner  as  if  the 
object  itself  were  placed  at  /.  By  this  means  the  object 
can  be  illuminated  with  perfect  facility.  The  concave 
speculum  M  K  is  ground  Into  an  ellipsoidal  surface :  the 
diagonal  mirror  is  placed  at  the  nearest  focus/,  and  the 
image  is  consequently  formed  at  the  other  focus  F.  The 
image  at  F  is  viewed  with  a  single  or  doable  eye-piece, 
as  in  other  microscopes. 

Solar  and  Osyhydrogen  Microscopes.  —  The  solar  mi- 
croscope is  composed  essentially  of  a  mirror  and  two 
converging  lenses.  The  plane  metallic  mirror,  C  D 
(fig. 5.),  reflect*  the  sun's  rays  upon  the  lens  MN,  by 


rays 
(5) 


which  they  are  concentrated  upon  the  object  a  b  placed 
la  its  focus.  The  object,  being  thus  strongly  illuminated, 
is  placed  before  a  second  lens  P  Q  (a  little  before  the 
by  which  the  rays  are  rendered  still 
,  and  produce  a  magnified  image  of  the 
i  a  screen  suitably  placed  at  a  distance  or  some 
,  the  lens.    The  object  is  here  supposed  to  be 
transparent ;  if  opakc,  the  light  must  be  thrown  upon  It 
In  such  a  manner  as  to  be  reflected  by  it  to  P  Q.  The 
and  lens  M  N  are  placed  In  the  hole  of  a  window 
r  in  a  darkened  room  ;  and  the  mirror  must  be 
ble,  In  order  that  the  sun's  rays  may  always  fall 
it  under  a  proper  angle  to  be  reflected  to  the  lenses, 
the  solar  microscope  is  now  almost  entirelysuperseded 
by  the  oxyhydrogen  microscope;  so  called  because  the  11- 


M  M  a  concave  speculum  is  employed,  in  front  of  which 
the  ball  of  lime  Is  placed,  and  an  intense  light  thus 
thrown  upon  the  object  a  b,  the  rays  from  which  are 
brought  to  foci  upon  the  screen  by  the  lens  P  Q.  For 
full  details  respecting  the  management  of  this  apparatus, 
which  forms  a  very  popular  exhibition,  the  reader  is  re- 
ferred to  Goring  and  Pritchard's  Micographia.  For 
descriptions  of  the  various  kinds  of  microscopes,  see 
Br e tester's  Treatise  on  New  Philosophical  Instruments  ; 
or  the  Eney.  Brit.,  art.  "  Microscope." 

MI'DDLE  AGE8.  (In  French,  nun/en  age.)  A  term 
usually  employed  to  denote,  somewhat  vaguely,  a  space 
of  several  centuries  in  European  annals,  intervening  be- 
tween what  are  called  the  ancient  and  modern  periods  of 
history.  The  centuries  between  the  ninth  or  tenth  and 
the  end  of  the  fifteenth  after  Christ  are  generally  com- 
prehended under  this  loose  denomination.  In  the  work 
of  Mr.  Hallam  on  the  Middle  Age*,  that  historian  has  as- 
sumed as  his  period  of  commencement  the  conquest  of 
Gaul  by  the  Frank*,  about  *.  n.  500 ;  and,  for  his  con- 
clusion, the  invasion  of  Italy  by  Charles  VIII.,  about 
l'VXD ;  and  with  reference  to  toe  affairs  of  the  Greeks  and 
their  oriental  neighbours,  he  places,  as  the  most  con- 
venient limit  between  ancient  and  modern  history,  the 
vta  of  Mohammed. 

MI'DDLE  CADENCE.    In  Music.   See  Caoknc*. 

MI'DDLE  LATITUDE  SAILING,  in  Navigation,  Is 
i  method  of  converting  the  departure  (or  distance  on  the 
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parallel)  into  difference  of  longitude,  and  the  difference 
of  longitude  into  departure,  when  the  ship's  course  if 
oblique  to  the  meridian.  It  Is  founded  on  this  principle, 
which,  however,  is  only  approximately  true  in  any  case, 
and  not  even  approximately  in  high  !  ' 
is  also. 

namelyMha*  the  departure  may  be  i 

:  cos.  middl.  lat.  : :  dlfl.  I 

:  tan.  course  : :  dirf.  lat. : 


MI'DDLE  RAIL.  In  Architecture,  the  rail  of  a  door 
level  with  the  hand,  on  which  the  lock  is  usually  fixed. 

MI'DDLE  TERM  of  a  Categorical  Syllogism.  In  Logic. 
Is  that  with  which  the  two  extremes  of  the  conclusion 
are  separately  compared.   See  Syllooism. 

M  I'DSIIIPMAN.  In  the  Navy,  the  step  next  above 
volunteer  of  the  first  claas,  which  is  generally  the  com- 
mencement. At  nineteen  years  of  age  the  midshipman 
passes  one  examination  in  seamanship,  and  another  in 
navigation,  when  he  becomes  eligible  for  a  lieutenant's 
commission. 

MIDSHIPS.  The  middle  of  the  ship,  with  rcfereuce 
to  length  or  breadth. 

Ml'EMITE.  A  magneslan  carbonate  of  lime  of  • 
green  colour  from  Miemo,  in  Tuscany. 

MIGRA'TION.  (Lat.  raigro,  /  migrate.)  This  word 
Is  used  in  Zoology  to  signify  the  transit  of  a  species 
of  animals  from  one  locality  or  latitude  to  another. 
The  passage  is  usually  to  and  fro  between  a  temperate 
and  a  cold  climate,  or  a  temperate  and  a  warm  climate ; 
and  this  periodical  change  of  abode  is  most  genera)  in  the 
arctic  s|>ecie*  of  animals,  and  least  prevalent  In  the  tro- 
pical species.  The  most  remarkable,  rapid,  and  extensive 
migrations  arc  performed  by  birds,  in  virtue  of  their  pre- 
eminent locomotive  powers,  and  of  their  ability  to  main- 
tain a  long  and  rapid  flight  through  a  medium  which 
offers  the  least  opposition  to  their  progress.  The  in- 
equalities and  alternations  of  land  and  water  upon  the 
surface  of  the  earth,  and  the  presence  of  enemies  and 
other  dangers,  would  appear  to  form  insurmountable  ob- 
stacles to  any  general  or  extensive  migration  of  quad- 
ru]>eds  ;  yet  the  musk-ox,  the  rein-deer,  the  arctic  fox, 
&c,  are  driven  southward  by  the  rigours  of  the  polar 
winter,  and  return  to  the  extreme  latitudes  In  the  summer 
season.  Less  regular,  but  not  less  general  migrations, 
take  place  among  the  quadrupeds  which  range  the  tro- 
pical continents  in  seasons  of  unusual  drought.  Count- 
less herds'of  oxen,  goaded  by  intolerable  thirst,  are  thus 
impelled  in  an  irresistible  course  over  vast  tracts  of 
the  South  American  Pampas  in  quest  of  water.  The 
valleys  of  the  warmer  parts  of  Africa  are  occasionally 
traversed  by  numerous  assemblages  of  the  wild  quad- 
rupeds of  that  continent,  migrating  under  the  same 
stimulus.  Lions  and  other  carnivore  have  on  these  oc- 
casions been  seen  mingled  with,  and  absolutely  hemmed 
in  by,  the  countless  assemblage  of  antelopes,  gnus,  and 
other  herbivorous  species  which  constitute  their  prey. 
The  Scandinavian  lemming,  however,  is  the  species  of 
quadruped  that  Is  most  remarkable  for  its  migration. 
But  the  migratory  periods  are  not  regular ;  nor  are  the  Im- 
mense bodies  that  travel  In  a  given  direction  i 
to  return.  In  this  respect  the  migration  of  the  1 
resembles  rather  that  of  the  locusts  among  insect.  . 

regular  migration  of  birds.   The  ordinary  resi- 
st appear  to  be 
hen  their  num- 
they  congregate 

NswMia,  nun  commence  a  migratory  course  southward, 
moving  in  a  straight  line,  crossing  rivers,  climbing  moun- 
tains ;  and  while  no  Insurmountable  obstacle  Impedes 
their  progress,  they  devastate  the  country  through  w  hich 
they  pass.  The  migration  of  birds  appears  to  be  In. 
fluenced  mainly  by,  the  necessity  of  providing  sufficient 
food  for  their  young,  and  by  the  temporary  continuance 
of  such  food  In  the  climates  best  suited  for  propagation. 

The  arctic  and  northern  seas,  which  teem  with  life 
during  the  long  unbroken  day  that  constitutes  the 
summer  season  of  such  latitudes,  are  resorted  to  by 
numerous  aquatic  birds  during  the  breeding  season  ;  and 
these  birds  regularly  migrate  southward  when  the 
severities  of  winter  set  in.  In  temperate  latitudes,  as 
those  of  England,  certain  spring  and  summer  months 
are  peculiarly  favourable  to  the  production  of  insects  In 
their  different  stages  ;  and  our  island  is  accordingly  fre- 
quented by  many  insectivorous  birds,  which  leave  warmer 
latitudes  during  these  months  to  breed  and  rear  their 
young  with  us.  As  a  general  rule,  it  may  be  stated  that 
birds  migrate  southward  in  the  northern  hemisphere 
for  food  principally  ;  but  that  they  migrate  northward 
both  to  feed  and  breed.  The  most  remarkable  summer 
immigrants  that  visit  England  from  the  south  and  breed 
In  this  island  are  the  swifts,  swallows,  cuckoo,  nightin- 
gale, and  many  other  insectivorous  Passerine  birds  ;  and 
it  is  remarkable  that  the  males  of  the  song  birds 
precede  the  other  sex  in  their  vernal  flight. 
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The  winter  immigrant!  from  the  north  are  the  specie* 
of  wild  swan  ;  many  specie*  of  wild  duck  ;  the  smews, 
merganser,  and  other  aquatic  birds  ;  the  woodcock,  &c. 
It  occasionally  happens  that  a  winter  Immigrant  remains 
with  us  the  whole  summer,  and  breeds.  Thus  the  wood- 
cock's eggs  and  young  have  occasionally  been  taken  In 
our  woods  ;  but  this  Is  an  exceptional  or  individual  case. 
It  is  a  rare  occurrence  when  a  summer  immigrant  prolongs 
its  sojourn  into  the  winter  months,  as  happens  when  by 
late  hatching,  or  debility  produced  by  accident  or  disease, 
a  swallow  or  martin  ha»  been  prevented  from  joining  the 
main  body  of  autumnal  emigrants  of  its  own  species,  and 
is  seen  flying  about  when  an  unusually  mild  day  may 
have  railed  some  insects  abroad  in  the  months  of  No- 


MILK. 


i  of  migration  Is  that  of 
bird*  and  other  animals.  The  swift*  a 
departure  about  the  middle  of  August ; 
semble  together  for  the  same  purpose  in 
Their  powers  of  flight  are  more  than  equivalent  to  the 
extent  of  space  they  have  to  traverse  to  reach  the  warmer 
latitudes,  as  the  Mediterranean  shores  of  Africa,  where 
they  have  been  seen  In  those  months  when  they  have 
disappeared  from  us.  Yet  there  have  not  been  wanting 
naturalists  who  have  believed  that  the  life  of  the  swallow 
was  maintained  during  the  absence  of  Its  insect  food  in 
England  by  the  same  torpidity  which  enable*  the  bat 
and  hedgehog  to  exist  through  the  winter,  and  resume 
their  vital  function*  in  spring.  The  burrows  of  the 
sand  martin  have  been  explored  in  winter  with  this  view  ; 
but  neither  there  nor  In  any  other  hiding-place  ha*  a 
torpid  martin  or  swift  been  ever  found.  It  was  next  con- 
jectured that  these  birds  went  under  water  in  autumn,  and 
pasted  the  winter  not  only  torpid,  but  submerged.  The 
supporters  of  this  theory,  however,  have  neither  explained 
how  the  difference  of  specific  gravity  which  makes  the 
body  of  a  swallow  float  upon  water  was  overcome;  nor 
bow  the  extrav4*cular  plumage  wa*  preserved  unde- 


water. 

The  short  migration*  of  the  cuckoo  and  nightingale 
are  unquestionable :  why  should  the  longer  migrations  of 
summer-breeding  birds  of  greater  powers  of  flight  be 
doubted  ?  The  direct  observation  of  swallows  in  the  act  of 
migrating,  and  the  slowly  acquired  but  certain  knowledge 
of  their  winter  resort,  have  finally  put  to  rest  the  scepti- 
cism as  to  the  migration  of  the  swallow  trihe,  which  only 
the  authority  of  such  eminent  naturalists  as  White  of  Sel- 
borne  could  have  so  long  rendered  excusable  in  work* 
of  Zoology 

Ml'LDEW.  Thi*  term  is  generally  applied  to  a  par- 
ticular mouldy  appearance  on  the  leaves  of  plant*,  which 
is  produced  by  innumerable  minute  fungi,  which,  if  not 
checked  in  their  growth,  will  occasion  the  decay  and  death 
of  the  parts  on  which  they  grow,  and  sometimes  of  the 
entire  plant.  In  agriculture,  this  appearance  is  frequently 
termed  rust,  and  sometimes  blight.  It  is  common  on 
wheat,  and  on  the  hop ;  and  in  gardens  on  the  leaves  of 
the  peach,  the  nectarine,  and  other  fruit  trees.  The 
causes  favourable  to  the  production  of  mildew  arc  a  rich 
soil  and  a  moist  atmosphere,  without  a  free  circulation  of 
air  or  sunshine.  In  agriculture,  this  parasitical  disease 
is  generally  considered  without  remedy  ;  but,  in  garden- 
ing, it  may  be  checked  by  the  application  of  imwdcred 
sulphur  to  the  leaves  covered  by  the  fungi,  which  is  found 
to  destroy  them  without  greatly  injuring  the  leaf.  Dry- 
rot  is  only  mildew  of  a  more  formidable  kind. 

MILK.  ( Lat.  raille  passu um,  a  thousand  pacts.) 
The  Unman  pace  being  5  feet,  and  a  Roman  foot  being 
equal  to  11-62  modern  English  inches,  it  foUow*  that  the 
ancient  Homan  mile  was  equivalent  to  Ifdt  English  yards, 
or  very  nearly  ll-12ths  of  an  English  statute  mile. 

The  English  statute  mUe  was  detined  (incidentally,  it 
would  seem)  by  an  act  passed  in  the  35th  year  of  the 
re,Kn  of  Queen  ElisabethTby  which  persons  were  for- 
bidden to  build  within  three  miles  of  London  ;  and  the 
mile  was  declared  to  be  *  furlongs  of  40  percbe*  of  16* 
feet  each.  The  statute  mile  Is,  therefore,  1760  yards,  or 
52*0  feet.   See  Measures. 

The  mile  ia  used  as  an  itinerary  measure  In  almost 
all  countries  of  Europe,  particularly  those  which  were 
formerly  under  the  sway  of  the  Romans ;  but  It  is  very 
difficult  to  conjecture  the  cause*  which  have  given  rise 
to  the  great  diversity  of  Its  values.  It  ha*  been  supposed 
that  in  some  countries  the  Roman  mile  was  confounded 
with  the  ancient  Celtic  league. 

The  following  table,  given  on  the  authority  of  Kelly'* 
Cambist,  shows  the  length  of  the  modern  mile,  and  also 
the  league,  of  various  countries,  and  their  relation  to  the 


Modern  Roman  mile 
English  statute  mile 
Tuscan  mile  - 
Ancient  Scottish  mile 
Irish  mile 

French  posting  league 
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Yd*. 

I  HI  IK 
19*4 
2240 
4*3 


But.  Ml  la 

•925 
-.  1000 

-  1027 

-  1127 

-  1-273 

-  2*422 


Spanish  judicial  league 
Portugal  league 
German  short  mile 
Flanders  league 
Spanish  common  1 
Prussian  mile 
Danish  mile 
DanUic  mile 
Hungarian  i 
Swls*  mile 
German  long  mile 
Hanoverian  mile 


Yds. 

-  4635 

-  6760 

•  6859 

-  6*64 

-  7410 

-  8237 

-  8244 

-  847* 

-  01 13 

•  9153 
.  10126 

-  11559 

-  11700 


Rut.  M.l*s> 

-  2-634 

-  SMI 

-  3K97 

-  3  900 

-  4-214 

-  4-680 

-  4-6*4 

-  4-815 

-  3178 

-  0-201 

-  5"  753 

-  6568 


According  to 
2148  yard*,  the  I 
werst  1 167  yards,  and  the  ' 
English  geographical  mile  is  1-Wth  of  a  degree  of  lati- 
tude, or  about  2025  yards  ;  the  geographical  league  of 
England  and  France  is  3  such  miles,  or  6075  yard*  ;  and 
the  German  geographical  mile  is  equal  to  4  English  geo- 
graphical miles,  or  8100  yards.  See  an  excellent  disqui- 
sition on  the  hbtory  of  the  EnglUh  mile  in  the  Pens* 


Cyclopardia. 

MILIA'HIA.  (Lat.  milium,  millet  seed.)   A  dli 
attended  by  an  eruption  resembling  millet  seed.  Miliary 
fever. 

MILIEU  (JUSTE)  —  PARTY  OF  THE.  A  French 
party  nickname,  arising,  it  is  said,  out  of  a  casual  ex- 
expression  of  King  Louis  Philippe,  but  which  has  ob- 
tained a  notoriety  rather  greater  than  such  ephemeral 
phrases  usually  acquire.  It  has  served  to  denote  the 
great  party  opposed  to  the  CarlUts,  or  Legitimists,  on 
the  one  hand  .  and  to  the  extreme  left  section  of  the 
Chamber  of  Deputies,  with  it*  allies  the  Republicans,  on 
the  other.  After  the  overthrow  of  the  feeble  ministry  of 
Lafltte  in  March,  1831,  Casimir  Pcrier  wa*  authorised 
to  form  a  new  cabinet ;  and  hi*  administration  seems  to 
have  realized  more  than  any  other  the  ideal  of  a  govern- 
ment of  the  Juste  Milieu.  Under  its  rule  the  hereditary 
peerage  was  abolished  ;  the  continual  street  disturbances 
which  had  almost  controlled  the  will  of  the  previous  mi- 
nistry quelled  ;  Ancona  seised ;  and  the  foundation  of 
the  successful  intervention  of  France  in  the  Hollando- 
llelgic  quarrel  laid.  Eerier  died  of  cholera  on  the  16th 
of  May,  IH32.  After  a  short  Interval  he  was  succeeded 
by  Soult ;  who  has  been  perhaps,  since  that  time,  more 
identified  with  the  Juste  Milieu  party  than  any  other  mi- 
nister :  Mol6,  Guisot,  Dupin,  Thiers,  Barrot,  the  moat 
eminent  statesmen  of  France,  having  each  of  them 
adopted  a  line  and  formed  to  a  certain  extent  a  party 
of  hi*  own,  alternately  aided  and  opposed  by  the  great 
body  of  the  partisans  of  the  Juste  Milieu. 

MILl'OLA.  ( Lat. milium,  a miUet-seed)  The  | 
name  applied  by  Lamarck  to  an  extinct  molluak,  or 
phyte,  which  has  left  Its  small  f 
lar  shell  In  great  number*  in  the  i 
In  the  neighbourhood  of  Pari*. 

Ml  l.l-  li  A  A  body  composed  of  citizen*  regularly 
enrolled,  and  trained  to  the  exercises  of  war  ;  but  not  per. 
manently  organised  in  time  of  peace,  or,  in  general,  liable 
to  serve  out  of  the  country  in  time  of  war.  Such  an 
establishment  exist*  in  most  European  countries  under 
different  names.  (See  Guard.  National.)  In  Austria 
and  Prussia  It  is  called  landu.  hr  ;  and  In  the  latter 
country  receives  full  pay  during  a  certain  part  of  every 
year  when  it  i*  in  exercise.  Various  and  unsuccessful 
efforts  were  made  by  German  sovereigns,  during  tb< 
of  the  last  century,  to  organise  bodies  of  troop* 
should  be  as  cheaply  raised  as  militia,  and  yet  be  | 
able  in  foreign  war.  Frederick  the  Great 
troop*  for  garrison  *e price.   The  l 


county,  drawn  by  lot  to  serve  for  Ave  year*,  and  liable  to 
be  called  out  and  embodied,  on  danger  of  rebellion  or  in- 
vasion, by  proclamation  of  the  king  In  council,  and  with 
notification  to  parliament,  If  that  body  Is  sitting.  Dur- 
ing the  late  war,  the  militia  wa*  kept  constantly  on  foot 
and  might  be  sent  to  any  part  of  the  kingdom  ;  so  that  it 
differed  little  from  the  regular  army,  except  that  It  could 
not  be  sent  abroad,  and  that  it  was  recruited  by  ballot. 
But,  in  addition  to  the  above,  a  militia  called  local,  or 
fencible*.  in  many  instances  raised  and  supported  entirely 
at  the  expense  of  some  great  landed  proprietor,  was  es- 
tablished in  every  county.  After  the  peace  of  1815  the 
militia  was  disembodied ;  but,  as  we  remarked  above,  it  is 
still  liable,  If  It  be  considered  necessary,  to  be  called  out. 
In  Prussia  every  man  who  has  served  his  three  years,  or  a 
tingle  year  in  certain  case*,  of  lawful  service  in  the 
standing  army,  belongs  to  the  first  class  of  the  landwebr 
until  his  thirtieth  year ;  and  from  that  time  until  his  for- 
tieth to  the  second  da**. 

MILK.  (Germ,  milch.)  A  fluid  secreted  by  pecu- 
liar glands  in  the  breasts  of  the  class  of  -animal*  called 
Mammalia,  and  destined  for  the  nourishment  of  their 
young. 

The  obvious  components  of  milk  are  cream,  curd,  and 
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(of  cow'*  milk),  of  the  *p. 
to  Bcrzclius,  of 


Butter 
Curd 


.  ha*  a  specific  gravity  of 


Water  ... 
Curd  with  a  trace  of  butter 
Sugar  of  milk 

Lartic  acid,  lactate  of  potash,  and  a 
trar«  of  lactate  of  iron         •  ■ 
of  jwt*ish  tint! 
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If  we  tubtract  the  curd,  the  remaining  substance*  eon- 
nitute  whey.  The  curd  of  milk,  or  caseous  matter,  par- 
uk<  «  In  many  of  its  chemical  properties  of  the  nature  of 
altmwen  ,  in  otheri  it  re»embles  vegetable  gluten,  more 
specially  in  the  fermentation  which  it  undergoes  when 
kept  in  a  moist  state.  Sugar  of  milk  is  obtained  by 
evaporating  whey.  When  purified  it  has  a  sweet  taste, 
snd  requires  7  of  cold  and  4  of  boiling  water  for  solu- 
tion, and  is  insoluble  in  alconol :  when  digested  with 
nitric  acid  it  is  partially  converted  into  mucous,  or  sac- 
tkiAactie  acid,  and  not,  like  common  sugar.  Into  oxalic 
arid.  This,  therefore,  though  an  animal  product,  closely 
retembles  the  vegetable  proximate  principles;  and  milk 
may  hence  be  considered  as  partaking  of  the  nature  of 
vegetable  as  well  as  animal  food.  See  Dairy. 
MILK  FEVER.  See  Porrpxsul  Fhvxr. 
MILK  TREE,  so  called  from  it*  trunk  yielding  a 
milky  fluid  wht-n  wounded,  is  a  name  applied  more  par- 
ticularly to  those  species  in  which  the  fluid  Is  harmless 
and  (it  for  food ;  an  uncommon  circumstance  among  lac- 
tesc«-iit  plant*,  whose  secretions  are  generally  dangerous. 
In  the  ( '.trace as  there  is  one  sort,  the  palo  de  paca,  or 
cow  tree  of  Humboldt,  whose  milk  is  a  common  article 
of  diet  among  the  natives ;  this  is  the  Qalactodendron 
utile.  In  that  and  other  countries,  plant*  of  the  Sapota- 
ceous  order,  especially  species  of  Achoas,  also  furnish 
such  a  secretion.  In  Ceylon  has  been  found  the  Kiriaguni 
plant,  or  Taberntemontuna  utitis,  which  is  used  by  the 
Cingalese  in  a  similar  manner. 

MILK  VESSELS,  in  Plant*,  are  the  anastomosing 
tabes  lying  in  the  bark,  or  near  the  surface  of  plants,  in 
which  a  white  turbid  fluid  i*  secreted.   They  are  one  of 
the  forms  of  the  vital  veins  of  Schultz,  which  see. 
MI'LKY  WAY,  or  VIA  LACTEA.  or  GALAXY.  A 
I  and  irregular  zone  of  stars  that  surround  the  hea- 
so  diiunt  that  their  united  light  gives  but  an  Indis- 
inct  and  undefined  whitishness  to  the  whole  appearance 
> whence  its  name.    See  (Jalaxy. 
MILL.   (Gr.siaAn;  Lat.  mola.)   This  term  seems  to 

i  for  grinding  corn,  but 


to  denote  a  great  variety 
depends  chiefly  on  circular 
Is  usually  ' 


i5, 


a  prefix  ;  thus,  bark-mill, 
saw -mill,  spinning-mill.  &c. 

The  machinery  by  which  It  is  necessary  to  accomplish 
the  ultimate  object*  of  the  mill  must  obviously  vary 
almost  indefinitely.  Many  voluminous  works  on  this 
subject  have  been  published,  as  well  as  separate  accounts 
of  particular  structure*.  See  Brewster's  edition  of  Fer- 
guson's Lectures ;  Gray's  Experienced  Millwright ;  Bu- 
chanan on  Milltrork,  by  Tredgold  ;  Hanks  on  Mills  { 
The  Repository  of  Arts,  tec.  A  catalogue  of  the  prin- 
cipal works  on  the  subject  of  mill*  Is  given  in  Gregory's 
Mechanics,  vol.  II. 
MILL,  BARKER'S*  See  Centrifugal  Machine. 
MlLLE'NNIt'M.  (Lat.  mllle  anni,  a  thousand  years .) 
The  reign  of  Christ  with  hi*  saints  upon  earth  for  the 
ipace  of  a  thousand  years ;  an  idea  derived  from  n  pas- 
sage in  the  20th  chap,  of  the  Apocalypse,  and  not  un- 
commonly entertained  by  Christians  in  all  ages,  but  espe- 
cially in  the  time*  of  the  primitive  church.  The  opinion 
is  to  be  traced  as  far  back  as  to  Papias,  a  father  of 
id  century.  It  is  the  subject  of  much  discussion 
the  writers  of  that  and  the  succeeding  ages  ;  was 
led  by  Justin  Martyr,  Ircnsrus,  Tertullian,  and 
others,  and  powerfully  refuted  by  Origen.  (See 
work  of  Atstedius,  translated  by  Bruton,  1U3. 
Uibbon,  rh.  xv.,  with  Milman's  notes  ;  Bertholdt,  Chris- 
tologia  JuaWorum ;  Eisenmenger.  Das  Entdeckte  Ju- 
dmthum  ;  l.ightjoot ;  Mosheim,  vnl.i.) 

MI'LLE PORES,  MiUepora.  ( Lat.  mille,  a  thousand, 
porus,  a  pore.)  A  tribe  of  Lithophytous  Polypes,  in- 
cluding those  In  which  the  calcareous  axis  is  perforated 
hy  extremely  numerous  pore*. 

MI'LLET.  (Lat.  milium;  Fr.  millet-)  A  plant 
classed  by  botanists  among  the  grasses,  though  some  of 


MINE. 

Its  specie*  attain  a  height  of  from  16  to  20  feet  In  favour- 
able  situations.  There  are  many  species  of  this  plant  t 
of  which  the  principal  are  the  Polish,  the  common  or 
German,  and  the  Indian  millet.  In  several  parts  of 
Europe  It  is  cultivated  at  a  grain,  and  is  sometimes  em 
ployed  a*  a  substitute  for  rice  or  sago  by  the  poore: 


poorer 

frequently  it  Is  used  for  feeding  chicken* 
ana  domestic  animals.  It  Is  cultivated  to  a  considerable 
extent  in  France,  Switzerland,  Southern  Germany,  and 
most  extensively  in  Egypt,  Syria,  Nubia,  China,  and 
Hindustan  ;  but  the  climate  of  England  is  not  sufficiently 
drv  and  warm  to  allow  of  its  being  cultivated  here. 

MI'LLION.  A  thousand  thousand,  or,  a*  ofte 
ten  hundred  thousand.    See  Ni  Mt  ration. 

MILLSTONE  GRIT.  A  geological  term  applied  to 
a  group  of  strata  which  occur  between  the  mountain  lime- 
stone and  the  superincumbent  coal  formations ;  it  is  a 
coarse-grained  quartzo.se  sandstone. 

M  PL  VINES,  MiMnf.  A  family  of  Raptorial  bird*, 
of  which  the  kite  ( Milvus )  is  the  type. 

MIME.  (Lat.  mimus ;  Gr.  u,u».-,  from  mm  cum ,  / 
imitate.)  The  name  given  by  the  ancient  Greeks  and 
Romans  at  once  to  a  specie*  of  dramatic  entertainment, 
and  to  the  authors  and  actors  by  whom  It  was  respectively 
composed  and  performed.  It  consisted  chiefly  of  a  rude 
representation  of  common  life,  and  resembled  the  modern 
farce  or  vaudeville  in  its  character  and  accompaniment*. 
Sophron  of  Syracuse,  who  lived  about  41)0  years  before 
the  Christian  era.  Is  considered  the  inventor  of  this  spe- 
cies of  composition.  His  pieces  were  read  even  with 
pleasure  by  Plato,  who  is  said  to  have  introduced  this 
kind  of  dramatic  entertainment  into  Athena  (The  Mu- 
seum Criticum,  No.  7-,  contains  several  fragments  of 
mime*  by  Sophron.)  At  what  period  mimography  was 
first  practised  at  Rome  cannot  be  precisely  ascertained; 
but  In  the  time  of  the  emperors,  and  even  under  Au- 
gustus, this  species  of  entertainment  had  attained  a  high 
degree  of  popularity.  Among  the  Romans,  it  was  of  a 
•till  more  farcical  character  than  among  the  Greeks, 
from  whom  It  was  borrowed,  and  bordered  more  upon 
such  mountebank  representation*  as  Punch  and  Judy 
among  ourselves,  and  the  Fantoccini  of  the  Italians. 
Mimes  originally  formed  a  part  of  the  usual  theatrical  ex- 
hibitions ;  but  they  were  soon  introduced  by  the  wealthy 
Romans  into  their  private  entertainments  to  divert  their 
guest*.  At  Rome  they  also  held  a  prominent  place  at 
funerals,  on  which  occasion*  their  duty  consisted  in 
praising  the  virtues  and  exposing  the  defect*  of  the  de- 
ceased. It  I*.  however,  very  probable  that  le**  licence 
of  caricature  was  then  admissible  ;  but  the  highest  rank 
was  not  exempt  from  the  practice.  Thus,  Suetonius  tell* 
us  that  the  archmlme  Favo  was  present  at  the  funeral  of 
Vespasian  :  — "  Sedet  In  funere  Favo  archimimus,  per- 
sonam ejus  ferens,  imitansquc,  ut  mos  est,  facta  ct  dicta 
vivl." 

MPMUS.  (Lat.  a  mimic.)  A  genus  of  Passerine 
separated  by  Bole  from  the  thrushes  (Turdus  of 
mi)  on  account  of  the  more  elongated  form  of  thn 
and  particularly  of  the  tall,  the  shorter  wings,  and 
more  curved  upper  mandible.  The  type  of  this  genus  is 
the  celebrated  mocking-bird.    See  that  word. 

MI'NA.  (Gr.  M»«  t  A  weight  and  coin  in  use  among  the 
Greek*,  but  which  was  different  In  different  states.  \bo 
Attic  mlna,  which  I*  that  most  frequently  mentioned,  was 
heavier  than  the  Roman  pound  by  about  four  drachma-. 
Each  mlna  contained  100  drachma-,  and  was  itself  con- 
tained GO  times  tn  an  Attic  talent.  The  coin  was  worth 
a  little  more  than  3/.  of  our  money. 

MPNARRT.  ( Arab,  menarah,  a  lantern,  i  A  slender 
and  lofty  turret  in  the  mosque*  of  Mohammedan  coun- 
tries, used  for  the  purpose  of  summoning  the  people  to 
pravers,  and  consequently  answering  the  purpose  of  the 
belfry  In  Christian  churches.  They  are  usually  sur- 
rounded with  projecting  balconies,  and  are  crowned  with 
spires  surmounted  by  a  crescent.  Before  the  hour  of 
prayer  the  crier*  of  the  mosque*  ascend  the  minarets, 
whence  they  summon  the  people  to  prayers  with  the 
words,  "  Come,  ye  people,  to  the  place  of  rest  and  in- 
tegrity :  come  to  the  asylum  of  safety." 

MINDKRE'RUS'S  SPIRIT.  Solution  of  acetate  of 
ammonia,  first  recommended  as  a  febrifuge  by  Raymond 
Mindererus,  a  physician  of  Augsburg. 

MINE.  The  name  given  generally  to  every  system 
of  subterraneou*  work  or  excavation  which  ha*  for  it* 
object  the  discovery  and  extraction  of  the  metallic  ore* 
or  other  mineral  produce.  But,  in  addition  to  the  un- 
derground works  which  constitute  the  mine  properly  so 
culled,  the  term  usually  comprehends  also  the  ground  on 
the  surface,  together  with  the  numerous  appendages  which 
are  required  there  ;  a*  steam-engines,  water-wheels,  and 
other  machinery  for  drainage,  the  extraction  of  the  ores, 
and  their  mechanical  preparation,  with  various  buildings 
and  erections.  The  subject  of  mine*  I*  one  of  the  must 
Important  within  the  whole  range  of  human  knowledge: 
their  contents  constitute  the  main-springs  of  civilization  ; 
and  the  mean*  employed  to  obtain  them  are  to  be  ranked 
among  the  most  extraordinary  Instance*  of  human  enter- 
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erlse,  patience,  and  ingenuity.  The  art  of  mining  has 
ccn  practiced  from  the  earliest  antiquity,  and  has  formed 
a  branch  of  industry  to  the  most  barbarous  as  well  as 
the  most  civilised  communities.  It  is  true  that  we  can 
scarrely  dignify  by  the  name  of  mining  the  operation  by 
which  the  savage  merely  collects  grains  of  gold  in  the 
sands  of  rivers,  or  extracts  it  by  pounding,  when  me- 
chanically combined  with  other  substances  ;  out  even  this 
simple  operation  becomes  interesting,  when  viewed  as  the 
first  link  In  the  chain  of  those  elaborate  and  scientific 
processes  now  employed  In  the  extraction  of  metallic  and 
other  mineral  substances  from  the  bowels  of  the  earth,  lu 
England,  mining  had  a  very  early  origin,  compared  with 
the  progress  of  other  arts  fn  the  country.  It  was.  In  all 
probability,  the  first  source  of  trade  to  these  islands  ;  and 
so  celebrated  was  British  tin  over  the  whole  of  the  then 
known  world,  that  the  Phoenicians  traded  to  Cornwall 
for  this  metal.  At  that  early  period,  however,  and  m- 
deed  for  centuries  afterwards,  the  art  of  mining  was  ne- 
cessarily in  a  comparatively  rude  and  imperfect  state, 
arising  from  the  want  of  an  effective  means  of  drainage 
and  of  blasting  implements;  and  it  was  not  until  hy- 
draulic machines  were  applied  to  raise  the  waters  which 
accumulated  in  mines  or  every  description  that  metals 
could  be  followed  to  any  considerable  depth,  and  not 
until  gunpowder  had  furnished  the  means  of  splitting  the 
hardest  rock  that  the  miner  was  enabled  to  surmount 
the  obstacles  which  the  most  indurated  strata  opposed 
to  his  progress.  These  Inventions,  therefore,  may  be 
regarded  as  most  important  epochs  in  the  history  of 
mining :  but  the  present  comparatively  perfect  state  of  the 
art  is  mainly  owing  to  the  invention  of  the  steam  engine 
and  the  Improved  manufacture  of  iron,  which  took  place  in 
the  latter  part  of  last  century.  The  former  gave  to  the 
miner  a  power  capable  of  universal  application,  and  of 
an  effect  that  added,  as  It  were,  new  regions  of  subterra- 
nean country  to  his  control ;  while  the  Utter  has  proved 
no  less  Important  in  contributing  to  the  same  result,  by 
the  improved  machinery  and  apparatus  it  has  placed 
within  his  reach. 


The  art  of  mining  em  braces  such  an  Infinity  of  topict 
and  processes,  differing  from  each  other  in  proportion  to 
the  difference  of  the  locality  of  the  lodes,  the  habits  of 
the  population,  and  the  character  and  the  resources  of 
the  country  in  which  it  is  practised,  many  of  which,  be- 
sides,  are  of  so  abstruse  and  complicated  a  nature  as  to 
be  utterly  unintelligible  without  the  most  lengthened  (fe- 
talis, and  the  Introduction  of  numerous  diagrams  that 
would  have  been  foreign  to  the  object  of  this  work,  that 
we  shall  refrain  from  entering  upon  a  subject  which  It 
would  be  impossible  for  us  to  treat  satisfactorily  in  this 
place.  We  must  therefore  refer  the  reader  to  Ure't 
Diet,  qf Arts,  %c,  which  contains  full  details  upon  the 
numerous  processes  connected  with  this  most  impor- 
tant art,  and  content  ourselves  with  subjoining  the  fol- 
lowing tables:  the  one  made  up  from  the  Geo.  Dtct.. 
containing  an  estimate  of  the  mineral  produce  of  Great 
Britain  on  an  average  of  years  and  prices;  the  other 
being  a  Comparative  Table  of  celebrated  Mines  in  Europt 
and  America,  which  we  have  borrowed  from  the  Qmsr- 
terly  Mining  Review  for  July,  1836,  p.  GO.  (The  vartoos 
mining  terms,  as  tkaft,  lode,  Ac.  will  be  found  denned 
under  their  respective  heads  ;  and  the  different  metal- 
lurgical processes  explained  under  the  separate  metals.) 

Estimate  of  the  Mineral  Produce  or  Great  Britain,  on  in 
Average  of  Years  and  Prices. 

« Standi*.  Value. 

1.000  lbs.  troy  -  ^SO.OOO 

Copper     -       13.000  tons  •  1,800.000 

Tin  -         5,500      -  -  550,000 

Lead        -       46,000  -  950.000 

Iron         -    1.250,000      -  -  10.000,000 

Coal  •  32,000,000  -  12,000,000 
Salt,  alum,  and  other  minor  pro-  1  .  qqq  qqq 

duce  more  than        -  -  J  ' 

Total  value  probably  exceeds  -  ^25,830.000 


Cohtarativi  Tabu  of  celebrated  Mines  in  Europe  and  America.   By  J.  Burr,  Esq. 


Situation 
Elevation 


Nature  of  the  rock 


Nature  of  the  metal- 
tifcautu  drpuiu  • 


CcwaouDarmo  axd  Ukitbii 
Mixes- 

(At  present  the  richest 
mine*  tu  Cornwall.) 


Two  mi  let  i 


of  Redruth. 


744 


Elevation  of  the  surface  shore 
the  level  of  die  tea,  (Km 
WO  to  *»n.  Isrpthofthc 
l«*lrxn  of  the  mine  below 
the  level  of  the  m,  about 
MTU  lee*. 


Primary  Ha*  ilate  retting 
immediately  on  granite,  .1 
short  distance  westward  of 
the  mines.  The  clay  ilatr 
b  Intersected  by  nuiuerou« 
channel*  of  pot  pnyry ,  which 
have  nearly  (he  tame  dim-, 
lion  aa  Ute  mineral  reins, 
and  are  often  of  consider  - 
able  width.  The  porphyry 
sometime*  appears  also  to 
form  large  irregular  BSJSSSi 
In  the  clay  liale.  Both 
rock  i  arc  trarerted  by  veins 
of  nuarra  and  ctar  Inter- 
secting the  metalliferous 

■siaa. 


In  the  consolidated  mine*, 
the  eight  following  lodes 
are  extenatrely  worked  :  — 
Wheal  Fortune  lode.  Cos- 
vra  l.»le.  Heebie's  lode,  Old 
lode,  Taylor's  lode,  Tre- 
gonning'*  lode,  Martin'* 
lode,  and  Glover**  lode.  In 
the  united  mines,  the  prln- 
cii.aI  working*  are  upon  the 
Old  lode,  and  about  It**  or 
lis  others  art  more  or  I  era 
productive.  Numeruut 
unaller  lode*  or  "branches" 
occur  al«o  m  both  mines. 
The  principal  lodes  are 
from  s  or  .t  to  7  or  H  for 
wide;  the  "  branches  "  are 
generally  I?  or  IS  inches 
wide.  The  direct  Ion  of  the 
ludea  varies  from  nrarlr 
east  and  west  to  al<out  SO 
degree*  north  of  east  and 
smith  of  west.  The  under- 
lie of  the  principal  lode*  is 
from  8  to  I  feet  per  faUwra 
north,  that  of  the  smaller 
ones  about  the  same  south. 


Vara  Gaajroa  Moras. 

(At  present  the  richest 
mine*  In  Mexico.) 


Four  miles  north  of  Z scale 
caa. 

Elevation  of  Ute  surface  above 
the  level  of  the  sea,  sup 
posed  to  be  about  60O0  feet. 
Klerotion  of  the  bottom  of 
the  rairtc  above  the  level  of 
the  tea,  probably  near  5000 


Transition  clay  slate,  alter- 
nating with  dolomite,  and 
occasionally  with  grey- 
wacke.  This  clay  slate  Is 
sometimes  decomposed  .  It 
rest*  on  •ycnltlc  rocks,  and 
I*  In  some  places  covered 
with  porphyry. 


Mi  aa  or  VaLfrjrctAWA. 

(Richest  of  the  Mexican 
tntna*  at  the  beginning  af 
the  present  century. 


Moras* 
II  ism  a  iiti  ut. 

(Richest  of  raw 


One  principal  vein  (the  Frta 
GeasWr),  which  is  generally 
separated  into  3  branches, 
and  sometime*  into  four. 
When  ramlhcd,  the  width 
extends  to  (0  or  70  feet ; 
when  united,  it  varies  from 
ft  or  10  to  HO  or  30  fer-t. 
The  branches  are  generally 
about  10  or  I  .'  feet  wide, 
and  the  upper  one  la  moat 
pmductlre.  The  direction 
of  the  Vera  Grande  la  from 
30  to  40  degree*  south  of 
east,  and  north  of  weat,  and 
Its  underlie,  from  two  so 
three  feet  per  fathom  south. 
Other  reins  of  leas  svxe  oc- 
cur In  the  neighbourhood 
of  the  Veta  Grande,  which 
cms*  |t  at  an  acute  angle. 
One  of  these  appears  to 
he-are  the  vein  lor  a  Unit 
700  fcet.  taring  the  most  re- 
markable derangement  of 

the  kind  on  record. 


One  mile  north  of  Guanaxu- 
ato. 

E  lev  .it  Ion  of  the  surface  above 
the  level  of  the  sea.  7617 
feet.  Elevation  of  the  bot- 
tom of  the  mine  above  the 
level  of  the  sea,  5730  feat. 


The  Ytia  Main  of  Ouanax-u- 
aio,  upon  which  this  mine 
I*  worked,  t rarer***  both 
day  slat*  and  porphyry, 
but  It  I*  moat  productive 
in  the  former  rock.  That 
clay  slate  la  considered  by 
Humboldt  to  belong  to  the 
transition  class,  but  situate 
near  the  limits  of  primary 
formation*.  This  rock  la 
depth  passes  tnlo  chlorite 
slate,  and  talc  slate.  It 
contains  subordinate  beds 
of  syenite,  hornblende  dale, 
and  serpentine.  The  por- 
phyry rests  upon  the  clay 
slate,  and  is  conformable 
to  it.  both  m  direction  and 
stratification. 

One  Veta  (Ute  Fata  Jsedrv), 
which  la  often  — r*T— * 
Into  three  branch**,  ex- 
tern ling  from  130  to  160 
feet  In  width.  Whan  not 
ramified,  Its  width  rarte* 
from  to  or  30  to  00  or  70 
feet,  but  is  more  common)* 
from  40  to  50  feet.  The 
direction  of  the  rein  1* 
north-west  and  sooth -east  1 
Its  underlie  la  south,  and 
about  5  at  6  fcet  per  (a- 


T«ro  mile* 

of  Freyberg. 
Elevation  of  the  sat 


of  Use  SMS,  IHC 
feat.  Eliiattos  of 
Oka  bottom  af  tkw 
mine  abuts  ttw 
level  of  these*,S«3 
feet. 
The  rock 
km  the 
hood  of 
tn  which 

of  the 


la 

primary 


There  sow  five 
ha 


Thejarta- 
veta  (TWa- 


.  s*  frost  I 
foot  6  knehea  to  3 
fcet  tn  wtdrh ;  the 
others  are  truss  6 
to  IS  Inches  wide. 
The  direction  a 
this  vein  Is  need. 


Google 
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Tadlb  —  cvntintted. 


Produce  of  the 


T»r>  A»  L'HITBO 

Hun. 


Ctik-flj  copper  ore,  occasion- 
ally native  copper,  blue 
grv*n  carbunateo' 
Tin,  or  oside  of 
occurs,  but  not  In  very  great 
abundance. 

9J  per  cent,  of  On*  copper; 


Mineral  substances 
accompanying  the. 


Depth  of  adit  at  the 


Power  employed  In 
<h-"n**w       .  . 

Probable  equivalent 


annual  ex- 


Quantlty  of  at*  an- 
nually produced  • 

In  metal  - 


The  ore*  at 
conipsmied  by  **, 
In  the  backs  of  the  lode*, 
by  blende,  and  by  iron,  ana 
arsenical  pvrite*  In  depth. 

Woolfi  rngim  •k.lft,  848  fa- 
thom* ;  Peart* "s  ouri  <w  - 
•*^,ft,  fathom*.  f»ome 
of  the  oChtT  «n|tine-*)tafu 
are  scarcely  inferior  In 
depth. 

At  \V  wolf's  engine-share,  IS 
fatliom*.  The  average 
depth  of  the  adit  at  the 
oUw-r  rngirK-  shaft*  la  about 
T*  •  at  I1 1  fathom*. 

Varle*  from  WOO  to  3000 


Total  return*,  or 
ralue  of  the  above 

Total  costs  of  the 
mine     •      •  a 

Clear  profit  to  the 
|»roi>rietor*  • 
Amount  of  capital 

Inrr  " 


9  iti-Ain  engine* ;  I  of  90- 
Inch  cylinder,  3  of  85.  1  of 
80,  and  t  of  65.  A  water 
wheel  48  feet  in  diameter. 

1500  constantly  at  work,  or 
a  total  number  of 
4500. 


12.7001.,  taking  the  ave- 
rage of  the  Last  len 
year*. 

16,400  ton*  nf  copper 
ore,  a  few  tons  of  tin 

ore. 
1517 


Chiefly  red  silver,  native  all- 
of  silver,  and 


31  ot.  per  quintal. 


Chiefly  quarts ,  occasion 
amethyst  carbonate  of  I 
and  sulphate  of 

The  ore*  are  a 

£4 


ally 
me, 


Tin  Oeaero/,  182  ft 
GoUtg*  shaft,  138  I 


There  la  no  adit  to 


Number  of  men  rrn- 
ployed 

Vi'agea  of  the  miner* 

par  day  • 
yuantiry    and  ex- 
pense of  powder 
Manner    in  which 
dhv 


>I7  tons  of  fine  copper, 
a  little  tin. 


93,500*.    exclusive  of* 
lord's  daes;  W^Wf 


2W1  per  cent,  at 
ing  back  the 


capital 


31  horse*  constantly 
working,  or  a  total 
number  of  about  100 
horses. 

90,000/.  per  annum. 


SU7 


About  25O0  person*,  of 
whom  al>oat  1450  are  em  - 
ployed  unci,  r  ground. 

Probably  »l«ui  3  shillings  on 


com- 
if, 


Nearly    700  per  cent, 
after  paying  back  the 
original  capital. 
m  P*  cent. 


Mm  or  Vai.cwciama. 

i  Ki.  h.  t  of  the  Mr*  I.  an 

;of 


Hulnhurel  of  sllrer,  native 
Mirer,  prismatic  black  sil- 
ver, ml  silrer,  natir*  Bold, 
argentiferous 


Four  ounce*  of  sllrer  per 
quintal  of  M0  lbs.  Equi- 
valent toll  part,  of  nwXal 
*jm  o?  ore,  or  i  per 


Qiiartr.  amrthy 
of  lime. 


Sold  to  the 
panies,  ar 
them  at 
Wales. 


About  °0O,  of  whom  nearly 
fcOO  are  employed  under 
ground. 

About  8  or  9  shillings  per 
day. 

Chiefly  reduced  by  the  com- 
pany at  the  llai  ienda  of 
tianceda,  by  smelting  and 
amalgamation. 


The  ores  are  ar 
by  blende^  spal 


•pat hose  iron. 


There  it  no  adit  to  this 


The  Valenclana  was  a  dry 

mine  from  Its  commence, 
roent  In  1760  to  1 784),  when 
It  first  became  troubled 
with  water.  In  consequence 
of  some  of  the  working* 
being  inadvertently  com- 
municated with  the  ad- 
Joining  mine  of  Tepeyar; 
which,  although  upon  the 
same  rein,  waa  extremely 
wet.  The  quantity  of 


apisr-ars  lu  hare  been 
it  110  gallons  per  ml- 
Uut  the  regular  toll  us 


65  horse*  constantly  at  work. 


About  40,000..  per  an 


211,9001b*.  troy  sllrer. 


118,750/.  per  annum. 

Cannot  be  ascertained, 
but  known  to  bare  been 
very  small. 


but  cer. 


Mora  or 

HlMMRijtrinrr. 

(Richest  of  the 
Saxon  mine*  at  the 
of  the 
I 


Not  known, 

tatnly  man; 
per  cent. 
Cost*  GO  per  cent.  In 
the  nine  years  follow, 
ing  the  proportion  «»s 
80  per  cent. ;  at  th 
end  of  that  time  the 
working  of  the  mine 
was  slopped  by  the  re- 
volution in  the  year 
i  so-». 

310O  Intlt.int  Ami  Mcstlroes, 
of  whom  1NO0  are  em- 
ployed under  ground. 

From  4  to  5  shillings. 

1420  cwt.;  value  15,830/. 

Sold  to  the  Jbsvw/eaVwrr,  and 
mluccsl  by  smelting  and 
amalgamat  .on  at  I  laden - 
In  the  neighbourhood 


Argentiferous  aul- 
pburet  of  lead,  na- 
tive silver,  sulphu- 
ret  of  silver,  red 
silver. 

Six  to  seven  ounces 
of  sjlrer  per  quintal 
of  100  lbs.  Equi- 
valent to  from  31 
to  »A  pam  of  metal 
in  fOfJO  of  ore,  or 
from  3-8th*  to 
nearly  {  per  cent. 

Quarts.  pearUpar. 
and  calcareous  spar. 

The  ore*  are  accom- 
panied by  blende, 
spathose  iron,  and  a 
little  iron  and  ar- 
senical pyrites. 
FranktnttkotlU,  ISO 


The  adit  at  the  .haft 
called  tranirn- 
roWAi  is  47  fa- 
tl louts  in  depth. 

per  mi- 


16   horses  con 
stantly 
or  a  total 
ber 

50. 

Cannot  be  a*, 
ccrtained,  but 
evidently  very 
small. 

tons  „U>, 
ore. 

6160  lb*,  troy  of 


■J500/.  per  an- 
num. 

3560/.  per  an- 
num. 

Cannot  be  as- 
certained ,  Irtl  l 
prolMbly  very 
small. 

Not  known,  but 

vi-ii 

b. 

Cost*     73  per 


700  miners,  of  whom 
550  are  employed 
under  ground. 

About  Is.  CJ.  per 
day. 

940    cwt. ;  value 

IO70/. 
Delivered  to  the  Go- 
vernment reduc- 
tion works  In  the 
neighbourhood  of 
Freyborg.  where 
are  partly 
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MINERAL  ADIPOCERE. 

and  Minerals,  Law  op.  Br  the  law  of  Eng. 
land  all  mineral*  are  part  of  the  freehold  of  the  toil  under 
which  thev  arc  found,  with  the  exception  of  gold  and 
•liver,  which  are  laid  to  belong  to  the  crown.  But, 
by  1  W.&  M.  c.  SO.,  no  mine  of  copper  or  lead  ii  ad- 
judged  a  royal  mine,  though  silver  be  extracted.  A  lease 
of  laud,  with  mines  mentioned,  convey*,  It  is  said,  the 
right  to  carry  on  open  mines  only,  and  not  open  new 
ones,  unless  expressly  reserved  ;  but  that,  If  there  are  no 
open  mines,  the  lessee  may  then  dig  new  one*,  as  other- 
wise the  grant  would  be  of  none  effect.   But,  unless  the 


MINERALOGY. 


be  authorised,  to  dig  mines  is  waste, 
not  rateable  to  the  relief  of  the  poor,  with  the  exception 
of  coal  mines  ;  the  latter  being  expressed  in  the  statute 
of  Rlii.,  the  former  are  held  to  be  excluded  by  impli- 
cation. But  quarries  are  rateable;  and  the  distinction 
between  a  mine  and  a  quarry  is  taken  to  be.  not  the  na- 
ture of  the  mineral  extracted,  but  the  mode  of  working : 
thus,  a  mine  of  limestone  worked  by  a  shaft  is  not  rate- 
able. The  law  of  mines  and  minerals  is  subject  to  a 
variety  of  local  customs,  of  which  those  of  Devon  and 
Cornwall  are  the  most  remarkable.   Sre  Stannaries. 

Mine.  In  Fortification,  a  subterraneous  passage 
leading  to  a  chamber  underneath  any  place  intended  to 
be  blown  up  by  gunpowder.  See  MU/trr's  Art  <</  War, 
and  other  works  on  military  engineering  of  subsequent 
date. 

MI'NERAL  ADIPOCERE.  A  greasy  bitumen,  found 
in  the  argillaceous  ores  of  Iron.   See  H/»tchstine. 

MI'NERAL  CAOUTCHOUC.  The  elastic  bitumen 
found  at  Castleton  in  Derbyshire. 

MI'NERAL  CHAMjELEON.  &ee  Manoanrsi.  A 
manganesatc  of  potash,  obtained  by  fusing  a  mixture  of 
nitre  and  black  oxide  of  manganese.  So  called  from  the 
variety  of  colours  which  its  aqueous  solution  successively 
exhibits. 

MI'NERAL  GREEN.  Carbonate  of  copper,  obtained 
by  precipitating  a  hot  solution  of  sulphate  of  copper  by 
carbonate  of  soda. 

MINERALl'ZERS.  The  substances  with  which 
metals  are  combined  In  their  ores.  Thus,  in  the  native 
oxides,  oxygen  is  called  the  mlneraliier;  sulphur  is 

lead,  fcc.*^  '  PPC  ' 

MINER A'LOGY.     A  branch  of  physico-chemical 
science,  which  teaches  the  properties,  composition,  and 
relations  of  mineral  bodies,  and  the  art  of 
and  describing  them. 

"  There  Is  no  branch  of  science,"  says  Sir  J.  Herschcl. 
"  which  presents  so  many  points  of  contact  with  other 
departments  of  physical  research,  and  serves  as  the  con- 
necting link  between  so  many  distant  points  of  philo- 
sophical speculation,  as  this.  To  the  geologist,  the 
chemist,  the  optician,  the  crvstallographer.  it  offers 
especially  the  very  elements  of  their  knowledge,  and  a 
field  for  many  of  their  most  curious  and  Important  In- 
quiries ;  nor,  with  the  exception  of  chemistry.  Is  there 
any  which  has  undergone  more  revolutions,  or  been 
exhibited  in  a  gTcater  variety  of  forms.  To  the  ancients 
it  could  scarcely  be  said  to  he  at  all  known  ;  and,  up  to  a 
comparatively  recent  period,  nothing  could  be  more  im- 
perfect than  its  descriptions,  or 
unnatural  than  Its  classifications.  The  more 
minerals  In  the  arts,  indeed,— those  used  for 
purposes,  and  those 
—  had  a  e 

sake  of  their  utility" and  commercial  value,  ana  the  pre- 
cious stones  for  that  of  ornament ;  but  until  their  crys- 
talline  Jormt  were  attentively  observed,  and  shown  to 
be  determinate  characters,  on  which  dependence  could 
be  placed,  no  mineralogist  could  give  any  correct  ac- 
count of  the  real  distinction  between  one  mineral  and 
another.  It  was  only,  however,  when  chemical  analysis 
had  acquired  a  certain  degree  of  precision  and  universal 
applicability,  that  the  Importance  of  mineralogy  as  a 
science  began  to  be  recognised,  and  the  connection  be- 
tween the  external  characters  of  a  stone  and  its  ingre- 
dient constituents  brought  into  distinct  notice." 

In  the  above  quotation,  the  two  characters  of  minerals 
upon  which  their  classification  is  founded  are  adverted 
to,  namely,  their  structure  and  their  composition ;  and, 

{mrsuing  these  as  their  leading  objects,  mineralogists 
lave  of  late  discarded  a  number  of  other  qualities  upon 
which  much  stress  was  formerly  laid,  but  which  are  so  va- 
riable and  Indefinite  as  to  be  really  of  little  value  ;  such, 
for  instance,  as  weight,  colour,  touch,  and  other  sensible 
qualities,  which  often  vary  in  different  specimens  of  the 
same  mineral. 

There  are  so  many  disadvantages  belonging  to  any 
mineralogical  arrangement  founded  exclusively  on  crys- 
talline form,  or  on  chemical  composition,  that,  for  all 
practical  purposes,  it  is  necessary  to  blend  the  two  ;  but 
since  the  chemical  theory  of  definite  proportionals,  or, 
as  it  Is  commonly  called,  the  atomic  theory,  has  been 
shown  to  be  applicable  to  the  greater  number  of  mineral 
combinations,  the  chemical  arrangement  of  mineral  sub- 

ttucc  hj.  — -  .  mm  3  toporu,.  «p«:  .. 


—  had  a  certain  degree  of  attrition  paid  to  them  for  the 

value,  and  the 


being  of  course  necessary,  In  describing  a  mineral,  that 
its  crystalline  form  and  modifications  should  In  all  rani 
form  an  essential  part  of  such  description,  where  at  least 
It  can  be  attained  ;  for  it  must  be  i 
many  cases  in  which  minerals  do  not  occur  ( 
and  where  that  characteristic,  therefore,  would' 
at  fault.  It  has  been  well  observed  by  Dr. 1 
(System  qf  Chemistry,  Part  III..  Introduction),  "  that  if 
mineralogy  were  to  be  confined  to 

of  the 


bodies,  it  « 

utility ;  for  a  very  great  proportion  of  th< 
are  of  the  greatest  utility  to  man,  and  I 
It  Is  peculiarly  important  to  be  able  to 


others,  are  seldom  found  in  the  state  of  regular  i 
How  often  do  the  ores  of  copper,  tin.  lead,  and  iron 
occur  in  an  amorphous  state  ?  And  were  a  mincralogiit 
incapable  of  distinguishing  them  from  each  other,  and 
from  other  minerals,  except  in  the  rare  cases  when  they 
assume  a  regularly  crystallised  form,  his  knowledge 
would  be  useless,  as  far  as  the  Important  arts  of  mining 
and  metallurgy  arc  concerned." 

Mineralogical  analysis,  as  connected  with  the  atomic 
theory,  has  made  no  inconsiderable  progress  in  the 
skilful  and  Industrious  bands  of  Berselius  ;  bat  it  is  still 
quite  In  its  infancy  as  regards  the  foundation  of  a  mineral 
arrangement ;  and,  before  it  can  be  successfully  adopted 
as  such,  many  new  analyses,  and  much  laborious  revision 
of  former  researches,  will  be  requisite.  One  of  the  latest 
authors  on  mineralogy,  who  has  adopted  an  arrangement 
founded  upon  the  chemical  composition  of  minerals.  Is 
Dr.  Thomas  Thomson.  He  divides  a 


Genus  I. 
II. 
III. 

IV. 
V. 
VI. 
VII. 
VIII. 
IX. 
X. 
XI. 
XII. 
XIII. 
XIV. 
XV. 


Carbon 
Boron 
Silicon 
Phosphorus. 
Sulphur 
Selenium. 
Tellurium 
Arsenic 
Antimony 
Ch  romium. 


-  1 

-  ft 
.  5 

-  I 


Vanadium. 


Class  II. 
I.  Ammonia 
II.  Potassium 

III.  Sodium 

IV.  Lithium. 
V.  Barium 

VI.  Strontium 
VII.  Calcium 
VIII. 
IX. 


5.  Double.  Insoluble  in 
phosphates 


water, 

«s>  • 

aluminous 


X. 
XI. 
XII. 
XIII. 
XIV. 
XV. 


XVI. 

XVII. 
XVIII. 


6.  Double  hydrous 

cafes,  or  seolltes 

7.  Triple  aluminous  salts 
A.  Quadruple 

Gluclnum 
Yttrium  - 
Cerium 
Zirconium 
Thorinuin  - 
Iron. 

1.  Uncombtned,  or  united  to  a  simple 

substance         -  • 
3.  Oxygen  salts  of  iron 
Double  ditto 
Triplo  ditto 
3.  Sulphur  salts  of  iron 
Manganese. 

1.  Combined  with  simple  bodies 

2.  Simple  oxygen  salts 

3.  Double  oxygen  salts 

4.  Triple  oxygen  salts 
Nickel. 

1.  Combined  with  simple  bodies 

2.  Oxygen  salts 

3.  Sulphur  salts 
Cobalt. 

1.  Combined  with  simple  bodies 

2.  Oxygen  salts 

3.  Sulphur  salts 


t 

I 
T 

5 
6 


S 
4 


15 
13 
4 

6 

5 
1 


13 

re 

19 
6 
2 

II 
5 
r. 
1 

5 
1 

a 

s 
s 

I 
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MINERALOGY. 


1.  United  to  simple  bodies 

2.  Oxygen  salts  •  - 

3.  Sulphur  salti  - 
Lead. 

1.  Native,  or  united  to  simple  txxlici 

2.  Oxygen  salt*  of  lead. 
a  Simple  • 
b  Double  - 
c  Triple  - 

3.  Sulphur  MlU 
XXI.  Tin  

XXII.  Bismuth. 

1.  N  in*.*,  or  combined  with  simple 
bodies      -  • 

2.  Oxygen  salts 

3.  Sulphur 
Copper. 

1.  Natlre,  or 
bodies 

2.  Oxygen  salts 

3.  Chlorine  salts 

4.  Sulphur  salts 

5.  Selenium  salts 
Mercury 
SUtct. 

U  Satire,  or 
bodies 

2.  Oxygen  salts 

3.  Sulphur 
XXVI.  Uranium 


XXIII. 


combined  with  simple 


XXIV. 
XXV. 


4 
6 
l 


7 
10 
2 
6 
2 


6 
3 
1 


6 
19 
1 
5 
1 

a 


10 

l 

6 

a 


I 
i 
i 


XXVII.  Palladium 

Class  III.  Xcutral  Basts. 
L  Gold  .... 

II.  Platinum  ... 

III.  Iridium  ... 

We  hare  given  the  above  as  a  specimen  of  a  chemical 
mineralogical  arrangement ;  and  except,  perhaps,  that 
the  last  class  is  unnecessarily  separated  from  the  pre- 
ceding, it  is  sufficiently  simple  ami  explicit.  The  Indi- 
vidual characters  of  each  species,  such  as  colour,  frac- 
ture, hardness,  specific  gravity,  and  crystalline  forms, 

part  of  their  description. 

for  U?e 
i  of  the  element- 
ary introduction  to  that  science  of  the  bite  Mr.  William 
Phillips.  In  this  work  the  following  order  of  arrange, 
nunt  is  adopted  ;  and  the  annexed  tables  give  the  dis- 
tinctive constituents  of  the  respective  species. 


N.  R_ 


ton*  are  indicated  bj  Affurea,  vt 
marked  thus  — . 

EARTHY  MINERALS. 
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*ioo*" 

Alu- 
mina. 

Flint 

98 

t 

t  alcedonj  - 

84 

16 

Iron. 

Jfcprr 

Hurmtooe  - 

74 

18 

U) 

Man- 

lime. 

Water. 

(,•■<"■ 

LeeMt* 

74 

82 

3 

Kjrpholltc  - 

37 

89 

11 

3 

80 

Alum..-.:  il.- ue 

S6 

S 

7 

4 

SI 

Garnet 

1.1 

16 

TO 

4l> 

ss 

3i 

5 

Id<«ra»* 

40 

33 

88 

5 

89 

84 

35 

3 

7 

P  rebuilt 

44 

88 

SO 

3 

3 

fct.lhite 

58 

17 

9 

16 

Hevlandite  - 

59 

15 

18 

14 

Dtp}  re 

68 

83 

11 

S 

tUTjne 

41 

34 

13 

8 

ao 

X* 

IS 

16 

/  jiMit       -  — 

43 

31 

88 

4 

Eptdocc  - 

40 

88 

15 

17 

A  unite 

30 

16 

17 

9 

8 

Indianrte  . 

48 
45 

14 
38 

16 
15 

88 
4 

XatiIIiHc       ■  - 

35 

14 

38 

13 

net  ia. 

Anthophjllite 

63 

14 

4 

t 

15 

4 

46 

86 

10 

8 

1 

5 

AO 

81 

13 

13 

3 

Anon  hit*  - 

43 

34 

15 

1 

3 

Clara 

73 

10 

5 

31 

3 

8 

Keroilte 

39 

13 

17 

ftssr  -  : 

So 
48 

30 
29 

5 
13 

1 

5 

4 

5 

(hiaduttte  • 

•57 

30 

3 

AO 

34 
15 

5 

A 
19 

11 
11 

Bocdawalite  - 

50 

Bar.  and 
Stron- 

«7 

IB 

ti  i. 

so 

15 

1 

34 

17 

15 

13 

LUhiA. 

i'rtAhtf 

78 

17 

5 

66 

83 

8 

1 

EARTHY  MINERALS  — 


Melllllte 

Ol«n«ndin«  . 

Aua-,t» 

]ti..|Mkle 

ll  il  ■i.lwii'r. 

liucklandite. 
Hornblende  - 
Arfwediwnite. 
Hjper»tlM-ne 

Schiller  *nar  • 


Alumina. 
( 'oruiulunn 

(iihUite 
CaJaite 
Hydrate  of  alumina 
Ailuphane  - 
hcarltrolte 
llaltovnile  - 
Worthlte 
Pihrollte 
Sillimanite 
Kjanii 


Autcmialit* 

Fluetllie 
T"paa  - 
Chrtvi  beryl 
Spinel 

>  >|>|  fl  !•!■!■ 
II 


JtagwnUt. 

Hsdnfeofn 

ChrjM.lite 

Olivine. 

I.lgurlte. 

For>t*ntr 

Condrudiu 

Humlie. 

Tautuiice  - 

Serpentine 

Noapctone 


Nephrite 
Nemalite 
M.irmolite 


Zirronia. 
Zircon 
(Ktranite. 


Mm. 
EucU«e 
Eimrald 


Yttria. 


Thorite 


Silica. 

58 
67 


40 
43 

53 
58 


59 
56 

43 

r,n 
47 

Alu- 
it,n.  i. 

9,8 

s 

74 
43 
34 
43 

34 
54 
58 

64 

58 

60 

5S 
81 
71 
64 
67 


Ma*. 

Hr>  l- 

70 
13 
38 


40 
85 
38 
30 
31 
58 
48 
38 
35 


Glu- 
cina. 

s 


Yttria. 
3H 

Tho- 
rlna. 
58 


|  A  la- 
mina. 

Lime. 

Water. 

Iron. 

S 

16 

in 

1  M 
I  * 

46 

* 

Titan. 

M«R. 

nc-,ia. 

s 

80 

4 

14 

19 

3 

48 

• 

a 

4 

S 

88 

17 

8 

17 

6 

19 

14 

7 

SO 

3 

1 

86 

14 

Water. 

1 

13 

14 

89 

8 

32 

88 

S3 

S 

Wa. 

ter. 

Silica. 

Iran. 

S 

14 

1 

35 

19 

7 
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MI'NERAL  PITCH,  Maltha 
men.    So.  gr.  about  I  S. 

MI'Nr.HAl.  TAR.  The  bituminous  substance  called 
prtrt4cum.  It  it  brown,  viscid,  and  unctuous.  Its  spe- 
cific gravity  Is  0-88.  It  is  found  in  Britain,  and  on  the 
continent  of  Rurope,  In  the  West  Indict  (Barbadoes  tar), 
and  in  Persia.  It  may  be  resolved  by  distillation  into 
naphtha  and  petroleum. 

Ml'NF.UAt,  WATERS.  This  term  is  applied  to  cer- 
tain spring  waters  containing  so  large  a  proportion  of 
forrU'ii  matter  aa  to  be  unfit  lor  ordinary  use. 

»y.ta 


pared  by  the  skilful  application  of  the  knowledge  derived 
from  analyses,  with  such  precision  as  to  imitate  very 
closely  the  native  springs.  When  the  various  earthy  or 
metallic  constituents  arc  held  in  solution  by  carbonic 
acid,  or  sulphuretted,  they  should  be  placed  along  with 
their  due  proportions  of  water  in  the  receiver  of  the 
aerating  machine,  and  then  the  proper  quantity  of  gas 
should  be  injected  into  the  water.  Sufficient  agita- 
tion will  be  given  by  the  action  of  the  forcing-pump  to 
promote  their  solution.     (See  Ure'%  Diet,  of  Arts,  8[C.) 

The  following  tabic  shows  the  composition  of  several  of 
the  principal  mineral  springs  of  Europe. 


Tabulae  View  of  the  Composition  of  the  Principal  Mineral  Water*  of 
One  iv.it  (Wine  Measure)  contains  the  following  Ingredients :  — 
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MINERAL  WATERS. 

Twtri.AH  Vikw  of  the  Composition  of  the  Principal  Mineral  Waters  of  Germany. 
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MI'NERAL  YELLOW,  or  PATENT  YELLOW. 
A  compound  of  oxide  and  chloride  of  lead,  obtained  by 
digesting  powdered  litharge  in  a  solution  of  common  salt, 
washing,  drying,  and  fusing  the  product.    It  Is  used  as 

responding  to. 
(UmXXat),  or 


KVA.   The  Latin  goddess  corr< 
confounded  with,  the  Grecian  Pallas 

1 1  A'/^n.).    She  was  fabled  to  have  sprung  in  full 
from  the  forehead  of  her  father  Jupiter.  Minerva 
worshipped  as  the  goddess  of  wisdom,  and  the  pa- 
of  industry  and  the  arts.    Athens,  the  city  to 
which  she  gave  name,  was  her  favourite  spot ;  and  there 

r.  and  the 


being  made  with  finely  powdered  pumice-stone,  rubbed 
on  with  a  paper  or  leather  stump.  The  dead  colouring 
then  proceeds,  wherein  the  shadows  are  left  delicate  and 
the  light*  strong,  the  full  effect  being  afterwards  produced 
by  dotting.  The  artist  usually  begins  the  shades  with 
vermilion  and  carmine,  giving  the  strongest  touches  to 
the  most  prominent  parts,  and  to  those  where  separations 

tndl 


o  worshipped  at  Rome  with  peculiar  ve- 
neration. There  she  had  three  temples:  one  on  the 
Capitol,  which  she  shared  with  Jupiter  and  Juno;  a 
second  on  the  Aventine;  and  a  third  on  the  Ca-lian 
mount,  in  which  she  was  worshipped  as  Minerva  Ctiptu, 
an  epithet  said  to  have  been  applied  when  her  statue  v  a* 
transported  from  Faleril,  after  the  capture  of  that  city  by 
CamlUus.  At  Rome  there  were  also  two  great  festivals 
celebrated  annually  In  her  honour ;  the  one  called  Quin- 
oiiatrus  or  Quinquatria.  the  other  Quinquatria  Minora. 
(Sec  these  words.)  The  origin  of  the  name  of  Minerva 
has  long  puzzled  etymologists.  Cicero  says  she  Is  called 
'*  Miuerva,  quia  mlnuit  or  mlnatur;"  but  it  has  been 
also  fancied  that  the  word  is  a  shortened  form  of  Mc- 
tniticrva  (from  memini,  /  remember),  she  being  the  god- 
dess of  memory.  It  is  possibly  from  the  same  .root  as 
the  Lat.  mens,  mind,  which  is  expressed  so  clearly  in 
many  languages  wholly  unaided,  of  which  the  Germ, 
mann  (whence  the  English  man),  and  the  Hindostan 
mena,  may  serve  as  examples.  But  the  Tuscan  name  of 
the  goddess  is  Menrfa,  which  seems  the  Immediate  source. 
She  was  represented  as  a  young  woman,  with  a  grave 
and  noble  countenance,  clothed  In  armour .  See  Pallas. 

MI'NIATURE.  (Fr.)  A  representation  of  nature 
on  a  very  small  scale.  Miniature  Painting  Is  generally 
executed  on  ivory :  and  is,  as  to  composition,  drawing, 
and  finishing,  subject  to  the  same  laws  as  Painting 
(which  see).  The  outline  Is  traced  upon  the  ivory 
with  a  silver  point  or  pencil,  and  must  be  extremely 


recede  from  the  light.  Yellow  tints,  composed  i 
and  vermilion,  are  usually  employed  on  the  side 
nose  towards  the  bottom,  under  the  eyebrow* 
neath  the  cheeks,  and  on  other  parts  rising  tow 


light  and  delicate.  This  is  afterwards  drawn  in  with 
thin  carmine  as  correctly  as  possible;  the  correction- 


mark,  ti  out  in  shades  that  are  obscure.    Indigo  is 

such  part*  as 

VScs'oTlhe 

light.  The  backgrounds,  If  dark,  are  commonly  com- 
posed of  bistre,  umber,  or  Cologne  earth,  with  black  and 
white  ;  others  of  a  yellow  cast  by  the  use  of  ochre.  The 
grev  back-grounds  are  formed  by  black,  white,  and  a 
little  indigo.  When  of  a  green  or  olive  hue.  Dutch  pink, 
white,  and  black  are  the  ingredients.  The  back-grounds 
are  formed  In  two  coats,  first  laying  on  a  light  thin  tint, 
and  afterwards  a  darker  one  of  the  same  colour,  evenly 
and  smooth.  The  dotting  Is  performed  by  separate  dots, 
or  by  short  notching  strokes  crossing  each  other  every 
way  so  as  to  have  the  appearance  of  being  dotted. 

MI'NIM.  ( Lat.  minimus.)  In  Music,  a  character  Q 
equal  In  duration  to  two  crotchets,  or  half  a  semi  breve. 

Mi'nim.  The  smallest  liquid  measure,  generally  re- 
garded as  about  equal  to  one  drop.  The  fluid  drachm  is 
divided  into  sixty  minims. 

M  I'M  M>.  or  minimi,  ORDER  OF  THE.  A  re- 
ligious order  Instituted  by  St.  Francis  De  Paulo  in  the 
fifteenth  century.  The  name  is  derived  from  the  Lat. 
minimus,  the  least ;  by  which  the  founder  meant  to  indu 
cate  that  humility  should  be  the  distinguishing  feature 
of  the  order.  In  conformity  with  this  design  the  rules 
he  prescribed  were  of  the  strictest  kind.  Hesides  the 
three  usual  vows  of  poverty,  continence,  and  obedience, 
.  the  most  rigid  abstinence  was  inculcated.  Except  in  cases 
of  illness,  the  members  were  prohibited  not  only  from 
toucl-hig^anlmal^  foo<L  but  even  butter,  milk,  or 
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MINISTER. 

trhlch  such  materials  were  us  oil.  Their  dress  was  of  the 
coarsest  And  meanest  kind  ;  the  colour  being  black,  like 
that  of  the  Franciscans.  Long  before  the  death  of  Its 
founder,  this  order  had  attained  so  high  a  degree  of  cc- 
M.nty  for  sanctity  that  it  could  boast  of  mona»terles  in 
Italy,  France,  Spain,  and  Germany  ;  and  at  no  very  dis- 
tort period  it  counted  no  fewer  than  450  religious  houses 
scattered  throughout  Europe  and  Asia.  (See  the  Diet,  de 
la  Cmttrtntiitn.) 

MINISTER.  In  Politics,  a  servant  of  the  sovereign 
executive  power  in  a  state:  generally  speaking,  the  head 
of  a  department  or  branch  of  government.  Usage,  in  dif- 
ferent countries,  fixes  very  differently  the  limits  of  that 
higher  class  of  servants  to  which  the  term  is  applied.  In 
the  British  empire,  none  but  the  heads  of  administrative 
departments  are  termed  minuter*:  part  of  whom  belong 
to  the  cabinet,  and  part  are  not  included  in  it.  The  ca- 
binet ministers  have  varied  under  different  administra- 
tions ;  and  as  our  government  is  of  mixed  organization, 
partly  to  serve  the  actual  necessities  of  state,  and  partly 
retaining  ancient  distinctions  of  office  founded  on  usage 
only,  some  of  the  ministers  hold  merely  sinecure  appoint- 
ments. In  France,  where  the  forms  of  government  are 
established  more  on  the  principle  of  utility,  there  are 
eight  ministers  so  called :  1 .  of  the  interior  ;  2.  of  finance ; 
3  of  justice  ;  4.  of  public  Instruction  and  ecclesiastical 
affairs ;  5.  of  commerce  and  public  works  ;  6.  of  the  ma- 
rine and  colonies  ;  7.  of  war  ;  8.  of  foreign  affairs.  In 
England,  ministers  sit  and  vote  in  cither  house  of  par- 
liament.—by  hereditary  right,  if  peers ;  as  representatives 
only,  if  commoners.  In  France,  the  same  regulation 
prevails;  but  ministers  have  also,  by  virtue  of  their 
office,  a  right  to  sit  and  take  port  in  the  debates  in  cither 
chamber.  In  the  United  States,  no  minister  (or  sec  re-  i 
tiry,  in  the  language  of  that  government)  can  be  chosen 
either  representative  or  senator.  In  some  Furopean 
countries  (as  Russia),  a  distinction  is  established  between 
the  private  affairs  of  the  sovereign  and  foreign  affairs,  on 
the  one  hand,  which  form  the  combined  duties  of  the 
cabinet  ministers  ;  and  the  affairs  of  the  interior,  which  | 
are  entrusted  to  ministers  of  state.  There  are  also  In  some 
governments  honorary  or  conference  ministers,  with- 
out any  real  department  of  duty.  The  representatives 
of  minor  sovereigns  at  foreign  courts  are  usually  styled 
ministers,  instead  of  ambassadors.  The  terra  minister 
is  also  frequently  used  in  a  sens*  synonymous  with  ctcr- 

"Hit  ti  . 

MI'NHJM.  (Lat.)  In  Painting,  a  red  colour,  being  a 
ralx  of  lead :  according  to  Fliny  it  was  the  common  red 
lead.   See  Lsan. 

MI'XNEHCFFE.  (Germ.;  literally  courts  of  love.)  The 
name  given  by  the  Germans  to  the  cours  d  amour,  so 
famous  in  the  history  of  chivalry.  The  subjects  brought 
before  these  courts  were  chiefly  connected  with  the 
Romantic  gallantry  of  the  period,  and  consisted  either  of 
questions  proposed  with  the  view  to  entrap  the  judges 
into  some  awkward  decision;  or  of  serious  complaints,  re- 
citing from  affaires  du  cauir,  which  were  discussed  and 
decided  upon  with  all  the  formality  of  a  court  of  law. 
These  mlnnehofe  were  for  a  long  period  looked  upon  as 
forming  an  indispensable  part  in  all  chivalrous  exercises. 
Knights,  ladies,  and  poets  participated  alike  in  their  pro- 
ceeding* ;  and  large  collections  of  their  decisions  are 
still  en  tan  t.  A  certain  number  of  ladies,  remarkable  at 
once  for  personal  and  mental  attractions,  acted  as  judges 
In  these  courts  :  the  fair  sex  also  conducted  the  proceed- 
ings as  counsel,  attorneys-general,  and  solicitors- general, 
Ac. ;  and  they  were  attended  by  a  numerous  train  of 
0'ibles,  knights,  and  other*,  who  were  invested  by  the 
court  with  gradations  of  rank  and  precedency  analogous 
ti>  those  conferred  by  the  sovereign.  These  courts  were 
rn-ld  periodically  at  Slgnes,  Avignon,  Lille,  and  Pierrefeu. 
The  last  regular  court  of  this  kind  was  celebrated  by 
Charles  VI.  and  his  wife  Isabella  of  Bavaria;  but  they 
wrc  now  and  then  renewed  at  irregular  intervals,  and 
thr  last  on  record  took  place  as  late  as  the  reign  of  Louis 
XIV*.  at  Ruelle.  at  which  the  princess  Maria  of  Gonsaga 
presided,  and  Mademoiselle  do  Soudey  represented  the 
advocate-general.  We  subjoin  a  few  specimen*  of  the 
questions  proposed  in  these  courts  for  debate  and  decision  ; 
horn  which  it  will  be  evident  that  although  at  the  pre- 
sent day  there  would  be  little  difficulty  In  deciding  upon 
them,  they  could  not  fail  at  that  romantic  era  to  excite 
considerable  discussion.  1.  Which  is  harder  to  bear,  — 
the  Infidelity  or  the  death  of  the  beloved  ?  2.  Whether 
does  a  man  whose  wife,  or  a  lover  whose  betrothed  is  un- 
tuthful,  suffer  most  >  3.  Who  is  more  culpable.—  the  man 
*ho  boasts  of  favour*  from  a  lady  which  lie  never  re- 
reived,  or  he  who  having  really  received  them  makes  It 
known?  (See  the  Damcn  Lexicon,  Adorf,  1H37.) 

Ml'NNES."ENGEKS.  The  most  ancient  school  of 
German  poets,  who*e  name  i*  derived  from  the  old  Ger- 
man word  rninnc  (lore).  The  songs  and  fame  of  the 
Provencal  troubadours  appear  to  have  penetrated  into 
Germany  under  the  first  emperors  of  the  house  of  Ho- 
heniianffen  ;  iu  whose  time  the  crusade*  and  the  frequent 
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MINSTER. 

Italian  wars  combined  to  bring  their  nation,  seated  as  it 
i*  in  the  centre  of  Europe,  in  closer  communication  with 
those  surrounding  it.  The  minncurngcr*  imitated  in 
German  the  strains  of  those  early  poet*,  and,  like  them, 
made  love  their  principal  subject ;  which  was  celebrated 
with  much  of  pedantry  and  false  conceits,  but,  at  the  same 
time,  not  without  generous  and  chlvalric  feeling.  The 
verses  of  the  mlnncsarngers  are  in  the  old  Swabian  dialect 
or  the  high  German,  which,  under  the  llohenstauffeni, 
themselves  of  Swabian  race,  wa«  the  court  language. 
A*  was  the  case  with  the  troubadours,  the  mlnnesicngcrs 
belonged  to  two  different  classe* :  there  w  ere  among 
them  many  knight*,  princes,  and  even  sovereign*  ;  while 
there  was  also  another  class  of  more  professional  poet*  — 
wandering  minstrels,  who  attached  themselves  to  the 
persons  of  distinguished  chief*,  or  wandered  from  court 
to  court.  The  oldest  of  the  minnescrujers  known  to  us 
1*  Henry  of  Veldeck,  about  1 170.  During  the  remainder 
of  the  12th  and  flrtt  half  of  the  13th  century  thi*  school 
of  poets  flourished  ;  afterwards  it  gradually  declined,  and 
was  succeeded  by  the  less  chivalrous  and  homelier  school 
of  the  master-singers.  We  posses*  the  names  of  more 
than  SCO  poets,  and  pieces  of  the  composition  of  a  large 
proportion  of  them,  who  sang  during  the  short  period  in 
question.  The  German  amatory  poets  had  their  high 
and  low  minne,  like  the  celestial  and  popular  Venus  of 
the  ancients ;  the  former  an  abstract  and  chlvalric  de- 
votion to  a  beloved  object,  the  latter  a  lea*  elevated  pas- 
sion. The  ancient  German  national  epic,  called  the 
Xicbelungen-Licd,  and  the  heroic  poetry  of  the  Ilel- 
denbuch,  belong  to  the  same  period  and  dialect,  and 
were  works  of  the  same  race  of  pocis ;  as  were  also  other 
poetical  romances,  founded  on  the  foreign  traditions  of 
France,  Britanny,  and  classical  antiquity. 

MI'NNOW,  or  MINIM.  (Lat.  minimus,  least.)  The 
name  of  a  species  of  Cyprinold  fish  ( Isncucus  pkoxinut, 
Cuv.),  and  the  smallest  of  the  British  «pecie«  of  that 
family.  It  inhabits  many  of  the  fresh  water  strean 
canals  in  Englaud.  and  spawn*  in  June,  when  each  1 
it  attended  by  two  males. 

MI'NOR.    In  Music.    See  Major. 

MINO'RITY.  In  Politics,  the  period  during  which 
the  sovereign  in  an  hereditary  monarchy  is  incapacitated 
from  exercising  the  supreme  authority  by  reason  of  not 
having  attaint  d  the  age  prescribed  by  law  ;  also  the  state 
of  *uch  incapacity.  The  royal  authority.  In  hereditary 
monarchies,  never  dies  ;  ana  w  hen  a  sovereign  decease* 
leaving  a  successor  below  age,  it  passes  Immediately  to 
the  person  or  persons  whom  the  constitution  has  invested 
with  the  authority  of  regent ;  as  it  also  doe*  when  a  king 
becomes  subject  to  any  other  incapacity.  The  term  of 
royal  minority  Is  variously  regulated  by  the  constitution 
of  different  countries.  The  legal  majority  of  a  king  of 
France  was  fixed  at  fourteen  by  an  ordinance  of  Charles  V., 
which  has  been  since  followed  In  that  country  ;  but,  as  a 
year  commenced  is  reckoned  as  accomplished,  the  actual 
period  at  which  a  king  of  France  begins  to  govern  is  the 
ago  of  thirteen  year*  and  a  day.  The  same  period  is 
fixed  by  the  laws  of  Spain  and  Portugal.  Bv  the  con- 
stitution of  Great  Britain  the  sovereign  i*  of  full  age  at 
eighteen  year*,  as  far  as  can  be  collected  from  the  sta- 
tutes parsed  at  several  time*  to  empower  the  king  to 
name  a  regent  whenever  it  has  been  apprehended  that 
the  crown  was  in  dinger  of  devolving  ou  a  prince  under 
age. 

Minority.  In  Law,  the  state  of  an  individual  of 
cither  sex  who  has  not  attained  the  age  prescribed  by 
law  at  which  civil  rights  can  be  exercised.  In  England 
and  in  France  majority  is  attained  on  the  completion  of 
the  21  st  year :  in  Germany  on  the  25th.  The  distinctions 
made  by  the  Roman  law  between  different  periods  of  mi- 
nority are  unknown  to  our  law. 

MI'NOR  TERM, of  a  Categorical  Syllogism,  in  I^ic, 
is  the  subject  of  tho  conclusion.  The  minor  premise  is 
that  which  contains  the  minor  term.  Iu  hypothetical  syl- 
logisms, the  categorical  premise  is  called  the  minor. 

MI'NOS,  in  Mythological  History,  was  son  of  Jupiter 
and  Europa,  and  king  of  Crete,  and  so  celebrated  as  a 
lawgiver  on  earth  that  after  his  death  he  wa«  appointed 
judge  of  the  infernal  regions,  in  which  office  he  was  as- 
i  sociated  with  .Eacus  and  Khadamaulhus. 

MI'NOTAUIl.  (Gr.  HW.  and  t*v<h,  a  bull.)  A 
fabled  monster  of  classical  antiquity,  half  man  and  half 
bull,  frequently  mentioned  by  the  poets.  He  was  said  to 
be  the  son  of  Pasiphae,  wife  of  Minos  II.  king  of  Crete, 
byabuU(ms*«);  hence  the  term  Minotaur.  He  lived 
on  human  flesh  ;  hence  Minos  shut  him  up  in  the  famous 
labyrinth  of  Dadulu*.  feeding  him  with  criminal*,  and 
afterward*  with  youths  and  maiden*  sent  from  Athens. 
A*  is  well  known.  Theseus,  by  the  astistance  of  Ariadne, 
succeeded  in  destroying  him,  and  thereby  rescued  the 
Athenians  from  the  obligation  of  sending  their  children 
to  be  devoured.  The  Dict.de  la  Conversation  gives  an 
ingenious  explanation  of  this  mythological  story.  See  also 
Schwcnk's  Mythol igische  Andcutungcn,  p.  65. 

Ml'NSTER  (Germ.),  was  anciently  applied  only  to 
the  church  of  a  monastery  or  conveut ;  and  forms  tho 
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MINSTRELS. 

termination  of  the  name  of  many  places  in  England  in 
which  Mich  churches  formerly  exiited,  as  Westminster. 
Leominster,  Ac.  It  is  sometimes,  but  incorrectly,  used 
in  common  language  to  signify  a  cathedral  church. 

Ml'NSTKELS.  (Fr.minestral.  or  old  Germ.minne, 
love.)  Defined  by  Percy  at  an  order  of  men  in  the  middle 
ages  who  subsisted  by  the  arts  of  poetry  and  music,  and 
sang  to  the  harp  verses  composed  by  themselves  or  others. 
They  appear  to  have  been  the  successors  of  the  minne- 
sauigers,  scalds,  and  bards  of  different  European  nations, 
who,  even  after  the  age  of  chivalry  had  passed,  attempted 
to  gain  a  subsistence  by  practising  those  arts  which  at  an 
earlier  period  had  procured  fame  and  honour  for  their 
predecessors.  The  origin,  character,  and  decline  of  the 
minstrels,  are  thus  ably  traced  in  vol.lxxiii.  of  the  Edin. 
Review.  In  the  piping  times  of  peace  the  minstrel,  "omnis 
luz urine  interpret,"  as  Pliny  said  of  Menandcr,  sang  of 
mimic  war  to  the  dull  barons  of  dungeon  castles,  who 
had  ears,  although  they  could  not  read  —  who,  doubly 
steeped  in  the  ennui  of  wealth  and  want  of  occupation, 
listened  greedily,  like  other  great  men,  to  their  own 
praises.  Minstrelsy  supplied  the  lack  of  a  more  refilled 
Intellectual  entertainment  and  of  rational  conversation, 
as  professional  gentlemen  do  now  at  civic  banquets  :  their 
harping*  lulled  the  rude  Sauls  to  sleep,  which  is  now 
done  by  quarto  epics.  The  person  of  the  minstrel  was 
sacred  ;  his  profession  was  a  passport ;  he  was  "  high 
placed  in  hall  a  welcome  guest :"  the  assumption  of  his 
character  became  the  disguise  of  I  oven  Of  WUOIllllHL 
These  advantages  raised  pseudo-laureates,  "  idle  vaga- 
to  the  act  of  Edward  I.,  "  who  went 
.  under  the  colour  of  minstrelsy  ;"  men 
who  cared  more  about  the  supper  than  the  song  ;  who, 
for  base  lucre,  divorced  the  arts  of  writing  and  reciting, 
and  stole  other  men's  thunder.  Their  social  degeneracy 
may  be  traced  in  the  dictionary:  the  chanter  of  the  gests 
of  kings,  — "  gesta  ducum  regiomque,"—  dwindled  into  a 
"  gcsticulator.'*  a  jester  ;  the  honoured  joglar  of  Provence 
into  the  mountebauk,  the  juggler,  "  the  jockie,"  or  dog- 
grel  baliadmonger. 

Utmn  ther  are  by  one  consent, 
And  rogue*  by  met  of  pirliamt-m. 

They  descended  by  the  usual  stages  of  things  of  mere 
fashion  :  at  first  the  observed  of  all  observers,  and  there, 
fore  then  imitated,  until  they  became  common  —  vulgar  . 
which  is  but  one  step,  and  the  test  at  once  of  merit, 
universal  acceptance,  and  the  forerunner  of  disgrace :  no 
sooner  taken  up  by  the  «  rtXXn  than  rejected  by  the 
exclusive.  In  Spain,  particularly,  this  occurred  very 
soon.  The  really  good  clergy  were  shocked  at  their 
abuses,  while  the  interested  grudged  the  money  earned 
by  rivals  who  interfered  with  their  monopoly  of  instruct- 
ing the  people  in  pious  prose,  or  of  amusing  them  with 
alexandrine  legends.  Their  Latin  synonyme  for  "  scald 
rhymers  " — scurra  mimsu.&c.  —  will  outlive  their  sculp- 
tured caricatures ;  when  mendicant  monks,  minstrels, 
fools,  monkeys,  and  beastles  are  pilloried  on  pinnacle 
and  gargoyle,  in  cloister  and  cathedral.  The  itinerant 
monks  and  mountebank*  repaid  all  this,  like  Falstalf,  by 
showing  up  the  irregularities  of  regulars  and  seculars, 
"  in  ballads  to  be  sung  to  filthy  tunes."  They  under- 
mined their  Influence.  Preachings  and  songs  take  part 
in  all  national  changes  ;  for  doctrines  precede  actions. 
They  were  the  popular  press  of  the  time  ;  opposed  by 
the  privileged  orders,  and  watched  by  statesmen,  as  Bur- 
leigh afterwards  employed  agents  to  listen  to  street  songs, 
—  the  thermometer  of  the  people's  temper.  In  all  these 
alterations  for  the  worse,  the  primitive  principle  "  to 
entertain  "  remained  unchanged.  To  this  the  original 
ballad  was  sacrificed  ;  passing  from  one  to  another,  each 
minstrel  begged,  borrowed,  or  stole  from  all  quarters. 
The  originals  were  corrupted  and  remodelled  ;  they  got 
their  bread  by  pleasing.  —  "  magister  artis  ingenii que  tar- 
gitor  venter.'  As  late  as  the  beginning  of  last  century 
the  houses  of  many  leading  families,  especially  in  the 
northern  parts  of  the  empire,  were  provided  with  min- 
strels, who  were  employed  in  various  duties ;  all  of  them, 
however,  In  some  degree  connected  with  their  original 
occupation.  See  Babu,  Scald,  Minnksjinorrs,  Ballad. 

MINT.  (Germ,  nitintzc.)  The  place  In  which  the 
coin  of  the  realm  is  manufactured.  The  whole  of  the 
British  coin  is  issued  from  and  manufactured  in  the 
Koyal  Mint  In  London.  The  general  details  of  the  busi- 
ness of  the  Mint  are  briefly  staled  under  the  article 
Coinage. 

The  Koyal  Mint  received  its  constitution  of  superior 
;  in  the  18th  year  of  the  reign  of  Edward  II.,  and 
rly  as  then  established  to  carry  on  its  ope- 


thc  years  1810  and  181ft  the  present  magnifi- 
cent and  commodious  building  was  erected  on  Tower 
Hill,  at  the  suggestion  of  a  committee  of  the  king's  pri*y 
council,  appointed  in  17U8  "  to  take  into  consideration  the 
state  of  the  coins  of  the  kingdom,  and  the  establishment 
and  constitution  of  the  Mint  ;'*  and  in  181ft  a  new  consti- 
tution was  lntr<iduced,  founded  upon  a  report  drawn  up 
by  the  present  Lord  Maryborough,  who  was  " 


MIRACLE. 

The  chief  officers  of  the  mint  are  the  master,  the  de- 
puty master,  the  comptroller,  the  king's  (or  queen*) 
assay  matters,  the  clerk  of  the  papers,  aud  the  clerk  of  the 
irons  and  superintendent  of  machinery  :  these  constitute 
"  the  mint  board,"  and  meet  every  Wednesday,  or  as 
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or  Mentha  piperita,  yields  the 
name.    Horsemint  and  other 


of  the  establishment .  The  manufacture  of  the  coin 
is  carried  on  under  the  direction  of  the  company  of 
moneyers.  The  other  officers  ore  the  master's  as  saver, 
the  meltcr,  the  chief  engraver,  the  weigher  and  tcfler, 
the  surveyor  of  the  meltings,  and  the  solicitor.  The 
duties  of  these  officers  are  fully  set  forth  In  the  "mint 
indenture."  As  relates  to  the  general  history  of  the 
coinage,  the  reader  is  referred  to  the  new  edition  of 
Ruding's  Annals  of  the  Coinage.  The  article  **  Coinage," 
in  the  Encyclopaedia  Britannica,  gives  an  abstract  of  the 
duties  of  the  respective  officers,  and  Is  especially  valuable 
as  containing  the  only  extant  account,  illustrated  by  en- 
gravings, of  the  machinery  employed  in  the  mint  I  this  ac- 
count, though  scanty  and  imperfect,  is  tolerably  correct.  A 
mass  of  valuable  information,  and  details  respecting  the 
whole  establishment,  will  be  found  in  the  Parliamentary 
Report  of  the  Select  Committee  on  the  Royal  Mint,  and  its 
Appendix,  published  by  order  of  the  House  of  Common*, 
30th  June.  1837. . 

Mint.  (Lat.  mentha.)  A  name  given  to  several  her- 
baceous aromatic  plants  belonging  to  the  natural  order 
Labiatar,  and  genus  Mentha.  Spearmint,  or  Mentha 
viridit,  is  that  which  is  so  generally  used  in  this  country, 
mixed  with  vinegar  and  sugar,  as  a  sauce.  _  Peppermint, 

species '  of*the 
same  genus. 

MINT,  MASTER  OF  THE.  An  officer  in  the  En- 
glish administration,  generally  removeabje  with  a  change 
of  ministry.    His  salary  is  2000/.  a  year.    See  Mint. 

MPNUET.  (Fr.)  A  species  of  dance  performed  in 
slow  time  and  with  measured  steps,  formerly  of  great  ce- 
lebrity, but  now  rarely  if  ever  met  with. 

MPNUTE.  (Lat.mlnutum.)  The  sixtieth  part  of  an 
hour  of  time,  and  the  sixtieth  part  of  a  degree  of  angular 
(pace.  In  modern  astronomical  works  minutes  of  time 
are  denoted  by  the  initial  letter  tn,  and  minutes  of  space 
by  the  dash  or  acute  accent,  which  was  first  used  by 
Ptolemy. 

Mini  tk.  In  Architecture,  the  sixtieth  part  of  the 
diameter  of  a  column;  by  which  subdivision  architects 
measure  the  smaller  parts  of  on  order. 

MINUTE  GUNS.  Guns  fired  at  intervals  of  a  mi- 
nute, as  a  signal  from  a  vessel  in  distress.  Also  in 
mourning  for  great  persons. 

Ml'NUTES.  Originally  the  rough  draft  of  a  public 
instrument  drawn  up  by  a  notary  .  so  termed  because 
usually  written  in  a  smaller  character  than  the  instru- 
ment itself.  The  term  is  now  applied  to  a  brief  report  of 
the  proceedings  of  a  society  drawn  up  by  the  clerk 


secretary :  in  which 
protocol,  which  see. 

MI'OCENE.   (Or.  AUi«t.  minor,  and 


I 


A  term  applied  by  Mr.  Lyell.  in  his  Element*  of  Geology, 

containing  a  minority  of  fowl 


to  geological  fo 
thi  lls  of  recent  species 

MFQUELETS.  in  Modern  History,  a  species  of 
partisan  troops  raised  in  the  north  of  Spain,  and  chiefly 
in  Catalonia.  The  Miquclets  became  first  known  in  the 
wars  between  Spain  and  France  in  the  17tu  century.  At 
several  periods  (In  1689,  1789,  and  again  in  the  wars 
of  Napoleon)  the  French  have  endeavoured  to  organise 
similar  corps,  to  oppose  to  the  Miquelets  in  the  mountain 
warfare  of  those  districts. 

MI'RACLE.  (Lat.  miror,  /  wonder.)  According  to 
the  definition  of  Dr.  Johnson, "  something  beyond  human 
power  ;  "  which,  though  in  itself  evidently  vague  and  in- 
sufficient, may  be  explained  by  the  addition  of  **  a  de- 
viation from  the  established  laws  of  nature."  A  miracle 
must  be  not  only  superhuman,  but  preternatural.  Some 
writers  add  the  "  immediate  interference  of  God "  as 
another  condition  of  a  miracle  ;  but  this  assumes  a  point 
which  is  open  to  controversy,  inasmuch  as  It  precludes 
the  agency  of  evil  spirits  in  such  interruptions  of  the 
course  of  nature,  which  is  still  a  question  among  theo- 
logians With  respect  to  the  credibility  of  miracle*,  the 
most  popular  argument  against  them  is  that  of  Hume, 
who  considers  no  weight  of  particular  testimony  credible 
when  balanced  against  our  universal  experience  of  the 
constancy  of  the  laws  of  nature. 


says,  "  is  sufficient  to  establish  a  i 
timony  be  of  such  a  kind  that  its  I 
miraculous  than  the  fact  it  endeavours  to  establish." 
the  words  incredible  or  contrary  to  experience  be 
stituted  for  miraculous  in  this  passage,  the  startling 
effect  of  this  statement  of  the  argument,  in  which  its 
efficacy  resides,  will  disappear,  and  the  Question  will  he 
left  upon  the  very  ground*  which  the  believer  would 
choose  for  his  own  position.  Hume  was  answered  by 
Dr. Campbell,  in  his  Dissertation  on  Miracles.  ( See  al«o 
"*  Discourse,  1757  ;    Douglas's  Cr,Ur,om  ; 
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MIRAGE. 


iktr't  heel.  Polity 
upcrnatural  Misai 

e.) 


i  Lardner's  Credibility  ; 
Price' $  Hature  of  Miracle*  ; 
of  Paley,  in  his Evidence,  of 
,  b.vil.  "on  Miracles 
"  »-'*.—•*-  Ra. 


r ;  Hooker's 
a»  the  Tests  of  u  S 
tionaie  of  Evidence. 

MIRA'GE.  (Fr.)  An  optical  i Minion  very  common 
at  tea,  and  especially  in  high  latitude*,  and  sometimes 
alio  witnessed  on  land,  particularly  in  Egypt  and  Persia, 
and  on  the  margin  of  rivers  and  lakes,  or  on  the  sea- 
shore. It  arises  from  unequal  refraction  in  the  lower 
strata  of  the  atmosphere,  and  causes  remote  objects  to 
be  seen  double,  as  if  reflected  in  a  mirror,  or  to  appear 
at  if  impended  in  the  air.  When  the  effect  is  coo  fined 
to  apparent  elevation,  the  English  sailors  call  ll  looming ; 
when  inverted  images  are  formed,  the  Italians  give  it  the 
name  of  Fata  Morgana  (see  the  term).  Ships  in  the 
whale  fisheries  are  often  descried,  and  sometimes  known, 
by  mean*  of  the  mirage,  at  considerable  distances.  Cap- 
tain Scoreshy  recognized  his  father's  ship  at  the  distance 
of  more  than  30  miles,  and  consequently  when  below  the 
horizon,  by  iu  inverted  Image  in  the  air,  though  he  did 
not  previously  know  that  it  was  cruising  In  that  part  of 
the  fishery .  The  mathematical  theory  of  the  phenomenon 
U  given  by  Blot,  in  the  Memoiret  de  dutiful  for  1*09. 
( See  also  Caddtngton  t  Optic* ;  BioV*  Traite  de  Phynque, 
tome  iU. ;  Brewtter  *  Optics,  Cabinet  Cyclopedia.) 

MI'RROR.  (Fr.  miroir.)  A  speculum  or  looking, 
glass,  or  any  other  polished  body  capable  of  reflecting 
the  images  of  objects,  rays  of  light  from  which  fall  upon 
them.  Silver  is  considered  to  be  the  most  powerful  re- 
but the  speculum  metal,  as  now  prepared,  is 
i*ly  inferior,  if  at  all  so,  and  in  some  cases  even  bet- 
ter. In  me  very  early  ages  of  the  world,  polished  metallic 
•pecula  were  employed  as  mirrors  by  the  Jewish  and 
kk>vpti.in  women,  especially  ol  !ir.t^>';  !>ut  in  MiNNI 
times,  quicksilvered  plates  of  glass  are  alone  used  as 
mirrors. 

Cone  awe  mirror t  are  used  to  concentrate  the  rays  of 
the  sun  In  a  single  point,  and  thereby  produce  intense 
heat.  The  surfaces  formed  by  the  revolution  of  the 
••llipsc,  parabola,  and  hyperbola,  are  such  as  reflect  them 
accurately  to  one  point ;  provided  they  emanate  from  one 
point,  are  parallel  to  one  another  (as  the  solar  rays),  or 
*ould  converge  to  a  more  remote  point  than  the  one 

•  hirh  it  is  desirable  to  use.  The  great  difficulty  of  con- 
structing these  has  led  to  the  employment  of  spherical 
tegmenta,  which,  though  not  accurate,  yet,  under  proper 
restrictions  are  approximately  so.  For  the  mathema- 
tical theory,  see  Reflection  ;  sec  also  1U  u.mnu  Glass, 
SrscixuM  Telescope. 

MIRZA.  (A  corruption  of  the  Persian  title  Emir- 
Zadeh.  ton*  of  the  prince.)  The  common  ityle  of  honour 
in  Persia,  when  it  precedes  the  surname  of  an  Individual. 
When  appended  to  the  surname,  it 

MISA'S  Til  ROPY  (Gr.  w**,  4 

•  asm),  signifies  a  general  dislike  or  aversion  to 
ind  mankind  ;  in  contradistinction  to  philanthropy,* 
means  the  love  of  our  species. 

MI'SCELLANY.  (Lat.  mlsceo,  /  mix.)  A 
usually  applied  to  a  collection  of  literary  works  or  trea- 
tises. The  most  celebrated  collection  of  works  known 
by  this  name  is  Constable'*  Miscellany . 

MI'SCHNA.  The  text  of  the  Jewish  Talmud,  on 
which  the  Gemara,  or  second  part,  is  a  commentary.  It 
consists  of  traditions  and  explanations  of  scripture.  The 
farmer  are  supposed  by  the  Jews  to  have  been  delivered 
to  Moses  on  the  mount,  and  from  him  to  have  passed, 
through  the  keeping  of  a  succession  of  prophets  ana  sages, 
to  Rabbi  Juda  of  Tiberias,  who  committed  them  to 
writing.  Their  compilation  is  supposed  by  modern 
f  nnnvmtator*  to  have  taken  place  about  a.c,  150  or  190. 
( See Prideaux.tVmjw.rf  i  vol. Ii.;and  I. .miner. Collection 
of  Jeu'ith  and  Heathen  Teitimotues,  vol.  L) 
MISDEMEA'NOR,  in  Law.  is  any  offence  which  is 
:t  of  indictment  and  punishment,  not  of  a  fe- 
' ;  such  are  seditious. acts,  perjury,  bat- 
attempts,  and  solicitations  to 
Ice.  Over  these  offences  the  justices  of 
have  a  general  jurisdiction, 

.  amMrftne1  trial  the  defendant  has  had  for"  a 
l'Hig  period  of  time  one  remarkable  privilege,  viz.  that 
his  counsel  might  address  the  jury,  which  was  equally 
the  case  In  treason,  but  not  until  the  year  IH37  in 
any  sort  of  felony  The  ordinary  punishment  of  mis- 
demeanors are  by  tine  and  imprisonments  ;  sometimes,  by 
statute,  transportation.  Misdemeanors  have  been  some- 
time* termed  misprisions ;  although  this  word,  in  its 
more  restricted  signification,  is  applied  to  concealments 
of  felony,  or  treason. 

MI'SELTOE,  or  MISSELTO.  A  parasitical  plant 
inhabiting  the  branches  of  many  kinds  of  trees  in  the 
north  of  Europe.  It  is  the  l'iscum  album  of  Imtanists. 
its  connection  with  Druldical  ceremonies  is  well  known ; 
but,  as  tradition  tells  us  that  the  priests  of  that  super- 


MISSIONARIES. 

entertained  of  the  plant  now  so  called 
being  really  that  of  our  ancient  chronicles,  because  it 
had  not  l>een  found  upon  the  oak  for  many  centuries. 
It  has,  however,  been  recently  discovered  upon  that  tree 
in  the  west  of  England  ;  and  this  leaves  no  doubt  upon 
the  subject.  The  powder  of  the  leaves  or  shoots  of  the 
misletoe  has  been  used  in  epilepsy. 

MISERE'RE.  The  fiOth  Psalm.  4th  of  the  Penitential 
Psalms,  is  that  designated  by  the  Roman  Catholic  church 
under  this  word,  on  account  of  its  first  words  (in  the 
Vulgate  translation,  "miserere  mei  Deus,  secundum 
magnam  misericnrdlam  tuam  ").  It  is  the  usual  psalm 
appointed  for  acts  of  penitence  and  mortification. 
MI'SERE'RE  ME  I.  A  name  given  to  the  iliac  passion. 
MI'SERICO'RDIA.  A  narrowbladed  dagger;  so 
termed  in  the  middle  ages  because  it  was  the  wenjKin  used 
by  a  knight  against  a  dismounted  adversary  when  he  en- 
forced him  to  cry  for  mercy. 

MISNOMER.  In  Law,  the  description  of  a  person 
by  a  wrong  name.  In  grants  by  deed  such  mistakes  may, 
in  some  instances,  be  corrected  by  the  courts,  if  the  party 
be  sufficiently  pointed  out  tn  the  instrument  itself.  In 
will  such  construction  will  be  more  liberally 
It  is  said  that  the  law  is  not  so  precise  as  to 


to  avail  himself  of  a  i 
was  formerly  by  plea  of  abatement ; 
will  amend  on  motion  (3  A  4  W.  4. 
c.42.).  In  criminal  cases,  the  court  had  the  power  to 
amend  still  earlier  (r,  G.  4.  c.G4.)  where  the  defendant 
was  misnamed.  But  if  the  prosecutor  be  misnamed  in 
an  indictment,  the  variance  Is  fatal,  and  the  defendant 
must  be  acquitted.  It  is  to  be  observed  that  mere  mis- 
spelling is  no  misnomer,  if  the  name  have  the  same  sound 
with  the  real  one. 

MISPRISION.  (From  the  Fr.  mespris,  contempt,  or 
negligence.)  In  Criminal  Law,  in  its  larger  sense,  it  la 
used  to  signify  every  considerable  misdemeanor  which 
has  not  a  certain  name  given  to  it  in  the  law  ;  and  it  ia 
said  that  the  offence  of  misprision  is  involved  in  every 
treason  or  felony  whatsoever.  Generally,  however,  by 
the  word  misprision  Is  understood  the  contempt  or 
neglect,  that  is,  the  non -disclosure  or  concealment,  of  any 
treason  or  felony,  committed  or  to  be  committed,  which 
a  man  is  cognizant  of,  but  has  never  assented  to ;  for  if 
be  expressly  assented,  thi*  makes  him.  in  a  case  of  treason, 
a  principal,  and,  in  a  case  of  felony,  either  a  principal  or 
accessory,  according  to  circumstances.  Misprision  of 
treason  is  punished  by  loss  of  the  profits  of  lands  during 
life,  forfeiture  of  goods,  and  imprisonment  for  life.  Mis- 
prision of  felony  in  a  public  officer  is  punished  by  impri- 
sonment for  a  rear  and  a  day  ;  in  a  common  person,  by 
imprisonment  for  a  less  discretionary  time  ;  and  in  both 

^MPSSAL.  The  book  containing  the  ritual  for  the 
celebration  of  the  various  masses  of  the  Roman  com- 
munion. The  missal*  in  use  in  different  churches  are 
not  identical  in  all  respects ;  but  the  most  important  part 
of  them,  the  canon  of  the  mass,  as  delivered  in  the  Sa- 
c  ram  en  tar  y  of  Gregory  the  Great,  which  was  taken  from 
that  of  Pope  Gelaslus  In  the  5th  century,  and  which  is 
affirmed  by  Roman  Catholics  to  be  a  faithful  representa- 
tion of  the  ritual  of  the  primitive  church,  is  commou 
to  all. 

MISSIONARIES.  In  ordinary  language,  ministers 
who  go  abroad  to  preach  the  gospel  to  infidel  nations. 
The  following  table  of  the  present  condition  of  some  of 
the  more  remarkable  missionary  societies  now  existing 
in  England  is  taken  from  the  Penny  Cyclopedia ;  —  1 . 
Society  for  the  Propagation  of  the  Gospel  in  Foreign 
Parts:  receipts,  1H37.  43.0IKV  ;  expenditure,  5ti,OOo7 ; 
subscribers,  about  12.000.  This  society  is  conducted 
on  the  principles  of  the  Church  of  England,  and  was 
incorporated  in  1701,  chiefly  with  a  view  to  our  then 
American  possession*.  2.  Baptist  Missionary  Society, 
founded  17*6:  receipts.  1H37-H.  22.000/.;  expenditure, 
20.0007.  The  operations  of  this  society  are  chiefly  carried 
on  in  the  East  and  West  Indie*.  3.  London  Missionary 
Society,  founded  1795.  now  chiefiy  supported  by  the  In- 
dependents: receipts.  1838,  70,000/. ;  expenditure,  77.000V. 
Much  connected  with  the  East  Indies  and  the  South  Sear. 


4.  Church  Missionary  Society,  founded  1804,  "  for  Africa 
and  the  East ;"  but  which  has  recently  sent  out  mission- 
aries extensivelyto  New  Zealand :  receipts.  72.001 i/.;  expen- 
diture, 91,000/.  5.  Wesleyan  Missionary  Society,  founded 
1817:  receipt*,  W.000/. ;  expenditure.  100.000/.  It*  mo»t 
extensive  field  of  labour  is  in  the  West  Indies.  6.  Mis- 
sions of  the  Church  of  Scotland  :  chiefly  India.  7.  Mis- 
sions of  the  United  Brethren,  or  Moravians,  who  have 
been  distinguished  In  this  line  of  exertion  since  1731. 
The  Danish  missions  are  among  the  oldest  Protestant ; 
those  of  the  United  States  are  now  among  the  roost  ex- 
tensive. The  history  of  Roman  Catholic  missions  In  the 
East  Is  detailed  In  many  works.  Sec  Duhalde,  for  China. 
The  rise  and  fall  of  Christianity  in  Japan  Is  narrated 
by  Charlevoix  (1715);  those  in  America  are  slightly 
noticed  in  the  article  immediately  " 
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MISSIONS. 

MISSIONS.  Station*  of  missionaries  in  infidel  coun- 
tries. In  Geography,  the  extensive  districts  formerly 
under  the  control  of  missionaries  of  the  church  of  Rome, 
on  the  borders  of  the  Spanish  and  Portuguese  settlements 
in  America,  were  so  called.  These  missionaries  chiefly 
belonged  to  the  orders  of  the  Capuchins,  Dominicans,  and 
Jesuits  ;  but  the  latter  were  the  most  celebrated  and  the 
most  successful.  Their  settlements  In  Paraguay  com- 
prehended a  vast  province,  which  they  governed  with 
independent  authority :  in  Brazil  they  had  also  extensive 
districts  under  their  control.  The  downfal  of  the  order 
was  followed  by  the  destruction  of  these  settlements  : 
those  of  Paraguay  were  wholly  ruined  ;  those  of  Brazil, 
by  regulations  of  the  Marquis  de  Pombal,  taken  from 
their  spiritual  governors  and  placed  on  a  new  footing, 
lite  missions  of  the  other  orders  still  continue  to  subsist 
on  the  banks  of  the  Upper  Amason  and  Orinoco,  and 
in  California ;  but  they  have  undergone  severe  losses 
from  the  revolutionary  wars.  The  success  of  the  expe- 
of  governing  the  American  Indians  by  mission* 
las  been  the  subject  of  much  controversy.  It  Is 
certain  that  the  Jesuits  succeeded  better  than  any  other 
governors  have  done  in  rendering  them  industrious,  and 
subjecting  them  to  discipline.  But  It  is  contended  that 
this  was  only  effected  ny  an  artificial  system,  which 
rendered  them  the  servile  and  childish  dependents  of 
their  spiritual  masters,  and  that  this  slavish  state  was 
injurious  to  them,  not  only  in  a  moral  but  a  physical 
point  of  view,  inducing  premature  decay  ;  insomuch  that, 
It  is  said,  the  population  of  all  the  missions  was  conti- 
nually decreasing,  although  endeavours  were  made  to 
keep  it  up  by  violent  selsures  of  free  natives,  who  were 
brought  by  force  within  their  boundaries.  See  Charle- 
voix, Hist,  dm  Paraguay ;  the  litres  Edifiantes :  Hay- 
nal,  Histoire  des  Indcs ;  and  Southey's  History  qf  Brazil  : 
the  two  last  writers  especially  for  philosophical  views  on 
the  subject,  although  the  latter  lis  perhaps  too  favour* 
able  ;  Humboldt's  Personal  Narrative,  for  those  on 
the  Orinoco ;  Forbes's  California,  for  a  very  unfavour- 
able view  of  the  condition  of  those  in  the  latter  country. 
American  missionaries  have  established  a  government, 
somewhat  similar  to  those  of  the  Human  Catholic  orders, 
In  some  of  the  South  Sea  Islands.  See  Ellis's  Poly- 
nenan  Researches ;  the  Voyages  of  Capt.  Beechey,  Capt. 
titxroy,  and  others. 
MITKS.    A  tribe  of  minute  Acaridan  Condy lopes, 


MODEL. 


MI'THRAS.  The  grand  deity  of  the  Persians,  sup- 
posed to  be  the  sun  or  the  god  of  fire,  to  which  they  paid 
adoration  as  the  purest  emblem  of  the  divine  essence. 
The  Romans  also  raised  altars  to  the  honour  of  this  di- 
vinity, with  the  inscriptions  Deo  Soii  Milhrsr,  or  Soli 
Deo  inricto  Mithrae.  As  to  the  introduction  of  this 
oriental  wor»hip  in  Rome,  see  Mem.  de  C  Ac.  des  I  user. 
vol.  xvl.  p.  270.  It  was  one  of  those  which  resisted 
Christianity  the  longest.  See  Bcugnot,  Destruction  dts 
Paganismc  en  Occident ;  Oilman's  Hist,  of  Christianity. 

MI'THRIDATE.  A  celebrated  medicinal  confection, 
invented  by  Damocrate*.  physician  to  Mithridates,  king 
of  Pontus,  and  supposed  to  be  an  antidote  to  all  effects 
of  poison  and  contagion  ;  its  active  ingredient  was  opium. 

Ml'TRAL  VALVES.  The  valves  of  the  left  ven- 
tricle of  the  heart. 

MI'TRK.  (Or.  ssjfgsj,  a  head  band,  or  diadem.)  The 
pontifical  ornament  worn  on  the  head  by  the  pope,  car- 
dinals, and  In  some  instances  by  abbots.  In  the  Roman 
catholic  church,  and  in  the  Protestant  episcopal  church 
by  archbishops  and  bishops,  upon  solemn  occasions.  It 
appears  to  have  been  a  hlerarchal  head  covering  from 
the  earliest  ages  of  antiquity.  Pellerln  says,  it  waslthat 
worn  by  the  regal  pontiffs  of  the  Hebrews,  and,  with  a  few 

afterwards  adopted  by  the 
high  priests  under  the  name  of 
is  the  mitre  was  originally  a 
by  ladies  ;  and  Servius  makes  it 
a  matter  of  reproach  to  the  Phrygians  that  they  were 
dressed  like  women,  inasmuch  as  they  wore  mitres. 
There  Is  every  reason  for  supposing  that  In  England  the 
mitre  was  worn  by  the  bishops  on  the  first  introduction 
of  Christianity  iuto  the  island ;  and  it  is  supposed  In 
dough's  Sepulchral  Monuments  (vol.  i.  p.  I  S3.)  that  the 

Practice  was  borrowed  from  the  apex  or  tutulus  of  the 
'lamen  Dlalis  in  ancient  Rome.  As  an  heraldic  orna- 
ment the  mitre  of  a  bishop  Is  surrounded  by  a  fillet  set 
with  precious  stones:  the  archbishop's  mitre,  on  the 
other  hand,  issues  from  a  ducal  coronet. 

Mithk.  In  Architecture,  a  junction  of  two  pieces  of 
wood  or  other  material  at  an  Interior  or  exterior  angle 
by  diagonal  fitting. 

MI'TTIMUS.  (Lat.  we  send.)  In  Law,—  I.  a  writ  for 
transferring  records  from  one  court  to  another ;  2.  a 
precept  under  the  hand  and  seal  of  a  justice  of  peace  com- 
mitting an  offender  to  his  charge.   See  Commitment. 
MIXED  CADENCE.    In  Music.   See  Caubncb. 
MIXED  FEVER.   A  fever  Intennediate  between  In- 


flammatory and  low  or  typhus  fever. 
MI'ZZEN  MAST.  The 
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which  suj 
the  ship. 

MNEMO'NICS.   (Gr.  memory.)   The  art  of 

refreshing  the  memory  of  particular  things  by  artificial 
aids.  The  common  processes  of  tying  a  knot  in  a  hand- 
kerchief, &c,  will  exemplify  the  simplest  species  of 
mnemonics,  in  which  we  endeavour  to  connect  certain 
arbitrary  acts  with  peculiar  associations,  so  that  the  me- 
mory of  the  former  may  call  up  the  latter.  Some  per- 
sons have  taken  the  precaution,  before  delivering  an  ad- 
dress by  heart,  of  entering  the  room  in  which  it  was  to  be 
spoken,  and  connecting  In  their  own  minds  particular 
portions  of  their  intended  language  with  certain  visible 
objects  in  the  room.  The  well-known  solemnities  ob- 
served on  the  perambulation  of  parish  boundaries.  Ac, 
form  another  instance  of  practical  mnemonics,  the  objert 
being  to  fix  the  memory  of  particular  spots  in  the  mind 
of  those  present.  For  the  purpose  of  facilitating  the 
remembrance  of  dates,  names,  &c.  various  methods  have 
been  devised  by  different  writers  (especially 
ami  Gray  in  England)  under  the  names  of 
Technic*,  or  Artificial  Memory. 

MNEMO'SYKE.  ((Jr.  ts*njs*svn,.)  In  Classical  My- 
thology, the  goddess  of  memory  :  daughter,  according  to 
the  genealogists,  of  L'ranus  (Heaven)  and  Gala  (Earth), 
and  mother,  by  Jupiter,  of  the  Nine  Muses.  Her  statues 
usually  have  the  figure  enveloped  in  long  and  ample dra- 
pery.  and  tin?  right  hand  raised  towards  the  chin. 

MOAT.  A  ditch  made  round  the  old  castles,  and  filled 
with  water.  In  some  cases  this  still  remains,  as  at 
Lickhill  Castle ;  whilst  in  others  they  are  drained  and 

Iilanted,  as  at  the  palace  of  the  Black  Prince  at  Elthain. 
"or  the  most  part,  however,  all  traces  of  them  have  dis- 
appeared. 

The  moat  surrounding  a  military  fortress  of  modern 
construction  (or  the  ditch)  is  left  dry ;  but  where  It  is 
capable  of  inundation  at  pleasure,  this  circumstance  is 
considered  an  advantage  to  the  system  of  defence. 

MOBI'LITY.  (Lat.  raoveo.  /  mow.)  One  of  the 
general  properties  of  matter,  in  virtue  of  which  every 
body  at  rest  can  be  put  in  motion  by  the  . 
adequate  to  overcome  its  inertia.    Sec  Mai 

MOCHA  STONE.   A  species  of  agate. 

MOCKING  BIRD.  A  name  given  to  one  < 
of  thrushes,  the  Turdus  polyglot  tus  of  " 


count  of  the  surprising  facility  and  accuracy  with  which 
it  can  imitate  almost  any  sound ;  It  is  also  the  finest 
of  natural  ionfc-birds.  And  the  toca!  organs,  which  art* 
well  developed  in  all  the  thrush  tribe,  find  their  highest 
perfection  and  complication  in  the  mocking  bird. 

This  species,  in  modern  ornithological  systems,  forms 
the  type  of  a  genus  (Mimus  of  Bole) :  It  includes  other 
species  besides  the  M.  polyglottus,  all  of  which  are  natives 
of  America. 

MODE.  (Lat.  modus.)  A  term  used  by  Locke  to  de- 
note "  such  complex  Ideas,  which,  however  compounded, 
contain  not  in  them  the  supposition  of  subsisting  t>v  them- 
selves, hut  are  considered  as  dependences  on  or  affection* 
of  substances."  Of  these  mooes  there  are  two  kinds  — 
situate  and  mired.  Simple  modes  arc  "  only  variations  or 
different  combinations  of  the  same  simple  idea,  without 
the  mixture  of  any  other,  as  a  dozen  or  a  score,  which 
are  nothing  but  the  ideas  of  so  many  distinct  units  added 
together."  Mired  modes  are  those  "compounded  of 
simple  Ideas  of  several  kinds  put  together  to  moke  one 
complex  one,  —  «.  g.  beauty  ;  and  consisting  of  a  certain 
composition  of  colour  and  figure,  causing  delight  in  the 
beholder."  It  need  hardly  be  said  that  this  distinction 
is  founded  on  a  very  imperfect  and  false  analysis.  The 
term  is  now  universally  laid  aside  by  writers  on  mental 
phllotopbj.  .  „  .  _ 

of  the 


besides  the  key  or  fundamental.  It  is  not  any  single 
note  or  sound,  but  the  order  of  the  concinous  degrees  of 
an  octave,  the  fundamental  note  whereof  may,  in  another 
sense,  be  called  the  key,  as  it  signifies  the  principal  note 
which  regulates  the  rest.  The  difference  between  a  mode 
and  a  key  is,  that  an  octave  with  its  natural  concinous 
degrees  Is  called  a  mode  w  ith  respect  to  the  manner  of 
dividing  it,  whilst  as  regards  its  place  in  the  scale  of  music 
or  pitch  it  Is  called  a  key. 

MO'DEL.  (Lat.  modulus.)  In  Mechanics,  a  small  or 
miniature  representation  of  the  structure  of  a  machine, 
so  as  to  exhibit  its  mode  of  working,  &c.  Owing  to 
the  effect  of  increased  mass  (n  making  the  machine  itself, 
the  results  obtained  from  the  model  exceed  those  of  tbs 
machine  iu  a  greater  ratio  than  the  linear  dimensions  of 
the  two  works. 

Moosx.  In  the  Fine  Arts,  that  which  is  an  object  vt 
Imitation.  In  Painting  and  Sculpture,  it  is  the  individual 
whom  the  artist  procures  for  getting  up  bis  proportions, 
details,  play  of  the  muscles,  Ac.  Also  in  Sculpture,  it  it 
a  term  applied  to  the  small  sketch  in  wax  or  clay  for  s 
work  of  art.  In  Architecture,  it  is  a  small  pattern  in  relief, 
either  of  wood,  plaster,  or 
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MODELLING.  In  the  Fine  ArU.  the  art  of  making 
•  mould  from  which  works  in  planter  are  to  be  cait ;  alto 
used  for  the  forming  in  clay  of  the  design  itself. 

MODERA'TORS,  SENIOR  and  JUNIOR.  In  the 
University  of  Cambridge,  two  public  officers  appointed 
annually  to  perform  various  duties.  They  are  ex  officio 
examiners  in  the  senate  house.  Their  name  it  derived 
from  another  of  their  duties  ;  vli .  that  of  moderating  or 
Presiding  in  the  opponemies,  or  exercises  publicly  per- 
formed in  the  schools  between  undergraduates  candidates 
for  the  degree  of  bachelor  of  arts.  These  disputations, 
relic*  of  the  old  university  system,  lire  now  reduced  to 
little  more  than  matters  of  form.  Moderator  is  alto  the 
name  applied  to  the  president  for  the  time  being  of  the 
General  Assembly  of  the  Church  of  Scotland,  and  of  the 
other  inferior  church  courts,  the  synods,  and  presbyteries. 
MODl'LLION.  (Fr.  modillion.)  In  Architecture, 
quare  on  its  profile,  and  some- 


tion  of  one  or  two  small  horizontal  member*  placed  at 
intervals  under  the  corona  in  the  richer  orders.  They 
should  stand  centrally  over  columns  when  the  latter  are 
employed.  They  are  simplest  in  the  Ionic  and  Compo- 
site orders,  more  carving  being  bestowed  on  them  In  the 
Corinthian  order.  The  mutule  of  the  Doric  order,  which 
should  always  stand  over  the  centre  of  a  triglyph.  Is  the 
tame  sort  of  thing,  and  occupies  the  same  place  in  the 
entablature  as  the  modillion. 

MO'DULATION.  (Lat.  modulor.)  In  Music,  the 
act  of  moving  through  the  sounds  in  the  harmony  of  any 
particular  key  to  those  of  another ;  or  the  transition  from 
one  key  to  another. 

MCKDULES.  (Lat.  modulus.)  In  Architecture,  a 
measure  equal  to  the  semidiameter  of  a  Doric  column. 
It  Is  a  term  only  applied  in  the  Doric  order,  and  consists 
of  thirty  minutes. 

MO'DULLS.  In  Analysis,  the  constant  coefficient  or 
multiplier  in  a  function  of  a  variable  quantity,  by  means 
of  which  the  function  Is  accommodated  to  a  particular 
or  base.  Thus,  In  the  theory  of  logarithms,  It  Is 
by  which  all  the  logarithms  in  one  scale  of 
must  be  multiplied  to  adapt  them  to  the  same 
.  Jn  another  scale.  The  only  scales  or  liases  actually 
used  in  calculation  are  those  of  the  hyperbolic  (or  Kapler- 
tan)  and  of  the  common  logarithms  ;  and  the  modulus 
of  conversion  is  G-434XM48.  For  modulus  of  elasticity, 
see  Elasticity. 

MO'DUS  (Modus  decimandl,  or  special  manner  of 
tithing),  in  I -aw,  is  when  lands,  tenements,  or  some 
certain  annual  sum  or  other  profit,  hath  been  given  time 
out  of  mind  to  a  parson  and  his  successors  in  full  satis- 
faction and  discharge  of  all  tithes  in  kind.  It  is  In  some 
cases  a  pecuniary  compensation,  in  others  compensation 
in  work  and  labour.    See  TlTiiKs. 

MOGRA'BIANS,  or  MEN  OF  THE  WEST.  Aname 
formerly  given  to  a  species  of  Turkish  Infantry  composed 
of  the  peasants  of  the  northern  parts  of  Africa,  who 
►ought  to  ameliorate  their  condition  by  entering  into 
foreign  service. 

MOG'UL.  GREAT.  The  name  by  which  the  chief  of 
the  empire  so  called,  founded  in  Hindustan  by  Babcr 
in  the  l.'»th  century,  was  known  In  Europe.  The  last 
person  to  whom  this  title  of  right  belonged  was  Shah 
Allum  ;  and  the  Mogul  empire  having  terminated  at  his 
death  in  1*06,  his  vast  possessions  fell  chiefly  into  the 
hands  of  the  East  India  Company. 

MOH  A I R.  (Gr.  mohr  ;  Fr.  moire ;  It.  raoerro  ;  Sp. 
rr.ue.  mner.  ,  The  hair  of  a  variety  of  the  common  goat, 
famous  for  being  sort  and  fine  as  silk,  and  of  a  silvery 
whiteness.  It  is  not  produced  any  where  but  In  the  vi- 
cinity of  Angora,  In  Asia  Minor.  The  exportation  of 
•  m-  valuable  and  beautiful  artvle,  unlos  in  the  siiajn-  of 
yam,  was  formerly  prohibited  ,  but  it  may  now  be  ex- 
ported unspun.  The  production,  preparation,  and  sale 
ol  mohair  have  long  engrossed  tin-  prim  ipal  attention  of 
the  Inhabitants  of  Angora ;  and  it  used  to  form  an  im- 
portant article  of  Venetian  commerce.  It  is  manu- 
factured into  camlets  and  other  expensive  stuffs.  Hitherto 
but  little  has  been  imported  into  England. 

MO  H  A' M. ME  DANISM.  One  ofthe  most  celebrated 
systems  of  religion  in  the  world  .  so  called  from  Mo- 
hammed, its  author  and  founder,  who  was  born  at  Mecca, 
in  Arabia,  in  May,  571.  This  founder  of  a  new  religion 
and  of  a  political  power,  which  even  in  his  lifetime  ex- 
tended over  his  native  country,  and  which  under  his 
successors  threatened  to  embrace  the  empire  of  the 
world,  traced  his  genealogy  in  a  direct  line  through  eleven 
descents  from  Korcish,  the  founder  of  the  powerful  tribe 
that  bore  his  name,  and  who  again  was  affirmed  to  be 
in  direct  descent  from  Ishmacl,  the  son  of  Abraham. 
The  future  prophet  sprung,  therefore,  from  the  noblest 
tribe  ofthe  fshmaelitish  Arabs  ;  and  his  grandfather  was 
at  the  time  of  hi*  birth  sovereign  of  Mecca,  and  guardian 
of  theOmAa  (which  from  time  immemorial  had  been  iden- 
tifledinthe  minds  of  the  Arabs  with  every  sacred  feeling) ; 
consequently,  from  the  sanctity  of  his 


7*7 


MOHAMMEDANISM. 

office,  a  prince  of  great  power  and  influence.  But  though 
descended  from  so  powerful  a  family,  Mohammed's  early 
life  was  spent  in  comparative  dependence.  His  father 
was  a  younger  son  of  Abdol  Motalleb  ;  and  having  in  hit 
early  infancy  lost  both  his  parents,  his  only  inheritance 
was  five  camels  and  a  female  slave.  On  hit  paternal 
grandfather  was  devolved  the  guardianship  ofthe  future 
prophet  ;  but  of  this  protector  he  was  deprived  by  death 
when  only  eight  years  of  age.  In  a  dying  charge  Motalleb 
confided  this  tender  plant  of  the  ancient  stock  of  the 
Koreish  to  the  hands  of  Abu  Taleb.  his  eldest  son,  and 
the  successor  of  his  authority,  who  amply  redeemed  the 
trust  reposed  m  him  by  continuing  throughout  life  the 
steadfast  friend  of  his  ward  amid  all  the  difficulties  and 
dangers  to  which  the  latter  was  exposed  in  the  promul- 
gation of  his  doctrines.  His  education,  however.  Is  said  to 
have  been  extremely  scanty  ;  and  at  the  early  age  of  thir- 
teen, being  intended  for  a  commercial  life,  he  accompa- 
nled  his  uncle's  trading  caravan  Into  Syria.  He  after- 
wards entered  into  the  service  of  Khadijah,  a  rich  widow 
of  Mecca,  to  whom  his  skill  in  commerce  or  his  other 
accomplishments  so  far  endeared  him  that  at  the  end  of 
three  years  she  bestowed  upon  him  her  hand  and  fortune, 
—  an  alliance  w  hich  restored  him  to  the  station  of  his  fa- 
mily. At  thlf  period  he  was  twenty-five,  and  his  wife 
forty  years  of  age. 

During  the  first  thirteen  years  of  his  marriage  little  or 
nothing  is  known  of  his  history ;  but  at  the  termination 
of  that  period  he  withdrew  from  society,  — -  resorted  to  a 
cave  in  the  neighbourhood  of  Mecca,  where  he  gave 
himself  up  to  contemplation,  and  laid  the  foundation  of 
that  bold  and  hazardous  project  which  afterwards  raised 
him  to  glory  and  dominion.  It  was  in  this  retirement  he 
gave  out  that  for  two  years  he  was  in  daily  communica- 
tion with  the  Deity. 

In  his  40th  year  he  assumed  the  prophetic  office, 
displayed  his  view  s  and  principles  to  his  domestic  clr 
His  first  convert  was  Khadijah,  whom  he  always  re- 
garded with  affection,  and  even  reverence,  and  whom 
he  placed,  after  her  death,  among  the  only  /our  perfect 
women  the  world 'ever  saw  ;  the  other  three  being  Mi- 
riam, the  sister  of  Moses  ;  the  Virgin  Mary  ;  and  Fatlma, 
the  youngest  of  his  own  daughters.  The  progress  of  the 
new  sect  was  at  first  very  slow.  Three  years  were  silently 
employed  In  the  conversion  of  fourteen  (some  say  nine) 
proselytes  ;  but  in  the  fourth  year  he  extended  the  theatre 
of  his  preaching,  and  proclaimed  his  doctrines  publicly  to 
his  fellow-citizens.  The  faith  which,  under  the  name  of 
Islam  (i.  e.  salvation),  he  preached,  was  compounded 
substantially  of  two  great  principles,  which,  as  Gibbon 
says,  involves  an  eternal  truth  and  a  necessary  fiction ; 
namely,  that  "  there  is  only  one  God,  and  that  Moham- 
med Is  his  prophet  —  the  fast  and  greatest  of  the  pro- 
phets." He  did  not,  however,  aim  so  much  at  founding  a 
new  religion  as  reforming  the  old,  as  declared  by  the 
former  prophets,  Adam,  Noah,  Abraham,  Moses,  and 
Christ,  by  putting  an  end  to  those  superstitions  and  idol- 
atries by  which  the  true  faith  had  been  corrupted. 
Kcing  urged  to  confirm  the  reality  of  his  divine  mission 
by  miracles,  he  wisely  declined  the  attempt,  appealing 
to  the  internal  evidence  of  his  doctrines,  and  declaring 
that  miracles  would  depreciate  the  merit  of  faith.  The 
only  miracle  which  he  professed  to  have  accomplished 
is  a  nocturnal  journey  from  Mecca  to  Jerusalem,  and 
thence  through  the  heavens,  on  an  imaginary  animal 
called  Borack,  i.  e.  lightning ;  but  the  words  of  the 
Koran  are  often  regarded  as  figurative  and  allegori- 
cal. He  persevered  with  assiduity  in  the  public  exer- 
cise of  his  mission.  The  citlscns  of  Mecca  listened  to 
the  exposition  of  his  principles  with  patience  till  he  at- 
tacked the  idols  of  the  Caaba.  This,  however,  raised 
such  a  storm  against  him.  particularly  on  the  part  ofthe 
Korelshites.  that  notwithstanding  the  protection  of  Abu 
Taleb.  who,  though  not  converted  to  Islamism,  con- 
tinued the  warm  and  steadfast  protector  of  his  nephew, 
many  of  bis  followers  fled  to  other  countries,  chiefly  to 
Ethiopia.  This  happened  in  the  sixth  year  of  bis  mission, 
and  Is  called  the  first  Hegira,  or  flight. 

In  the  tenth  year  of  his  mission  he  lost  both  his  wife 
Khadijah  and  his  uncle  Abu  Taleb.  The  death  of  the 
latter  being  the  severest  blow  that  the  new  faith  had 
yet  sustained,  this  year  Is  known  In  the  Mohammedan 
annals  as  "  the  year  of  mourning."  The  death  of  Abu- 
Taleb  removed  the  only  check  to  the  virulent  enmity  of 
the  Korelshites :  and  a  stranger  having  succeeded  to  the 
sovereignty  of  Mecca,  after  a  troubled  residence  of  three 
years,  marked,  however,  by  the  accession  of  many  pro- 
selytes, Mohammed,  on  the  invitation  of  a  deputation 
from  Medina,  fled  to  that  city ;  and  instantly,  as  if  by 
magic,  the  proscribed  and  condemned  exile  became  a 
powerful,  and,  as  It  soon  appeared,  an  all  but  invincible 
monarch.  The  flight  from  Mecca  to  Medina,  which  is 
called  the  second  Hegira,  or  par  excellence  The  Hboira, 
is  the  epoch  from  which  the  Mohammedans  date  their 
It  occurred  In  the  53d  year  of  Mohammed's  .age. 


sera.  It  occurred  In  the  Md  year  of  .Mohammed  s  .age, 
and  13th  of  his  mission,  and  coincides  with  the  loth  July, 
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Hitherto  Mohammed  had  used  only  the  mild  words  of  | 
persuasion  and  argument  in  propagating  his  religlou.  ' 
Throughout  the  eighty-five  chapters  of  the  Koran,  pub- 
lished at  Mecca,  so  far  from  the  use  of  any  species  of  co- 
ercion being  recommended  to  be  employed  in  support  of  i 
his  faith,  he  exhorts  his  followers  to  bear  with  meekness 
the  injuries  to  which  their  principles  might  expose  them,  I 
declaring  that  he  had  no  authority  to  compel  any  one  to 
embrace  his  creed.  In  the  eighteen  chapters  published 
at  Medina,  on  the  contrary,  he  taught  a  very  different 
doctrine,  and  announced  that  God  had  commanded  him 
to  extirpate  idolatry  by  force  of  arms,  and  to  force  uni- 
versal submission  to  his  authority.  The  enjoyments  of 
paradise  were  promised  to  "  tho»e  who  fight  for  the 
cause  of  God,  whether  they  be  slain  or  not.,r  (Sur.  11. 
4  9.)  Nor  were  those  mere  words  of  course  ;  they  were 
soon  reduced  to  practice.  Mohammed,  soon  after  bis 
arrival  in  Medina.  assumed  the  exercise  both  of  the  sa- 
cerdotal and  regal  office.  The  option  of  friendship,  or 
submission,  or  battle,  was  proposed  to  the  enemies  of 
IslamUm.  His  petty  excursions  for  the  defence  or  at- 
tack nf  a  caravan  prepared  his  troops  for  the  conquest  of 
Arabia.  But  what  established  his  power,  and  laid  the  foun- 
dation of  future  conquests,  was  the  issue  of  the  battle  of 
Bedr,  near  Medina,  fought  in  the  second  year  of  the 
Hegira,  between  the  troops  of  Abu  Sophian,  the  new 
sovereign  of  Mecca,  and  nis  own,  in  which  the  latter, 
though  only  a  third  of  the  number  of  the  enemy,  gained 
a  complete  victory,  with  the  loss  of  only  forty  men. 
From  this  period  the  progress  of  Mohammed,  if  not  • 
complete  triumph  (for  lie  sustained  some  defeats),  affords 
an  example  of  perhaps  the  most  rapid  success  on  record  ; 
and  at  the  lapse  of  six  years,  in  the  eighth  Hegira,  bis 
victorious  troops  entered  the  city  of  Mecca,  —  an  epoch 
from  which  may  be  dated  the  final  establishment  of  the 
Mohammedan  faith  in  Arabia.  The  few  contests  that 
followed  were  merely  the  last  struggles  of  an  expiring 
opposition,  and  were  mostly  terminated  by  Mohammed's 
generals ;  while  the  prophet  himself  was  employed  in 
destroying  the  idols  enshrined  in  the  Caaba,  and  in 
consecrating  the  temple  to  the  worship  of  the  sole  God. 
The  year  following  is  known  In  Mussulman  history 
as  the  "  year  of  embassies  because  missions  were  sent 
to  the  prophet  from  a  majority  of  the  Arabian  tribes, 
giving  In  their  adhesion  to  his  creed,  and  recognizing  his 
authority,  both  sacred  and  civil. 

But  while  his  religion  was  thus  triumphant,  and  was 
destined  still  farther  to  spread,  and  to  remain,  the 
prophet's  own  days  were  drawing  to  a  close.  About 
three  years  before  his  death  his  health  had  been  de- 
clining. In  consequence  of  poison  that  had  been  ad- 
ministered to  him  by  a  Jewess  of  Chaibor,  in  order 
to  test  the  validity  of  his  divine  knowledge.  But 
his  death  was  occasioned  by  a  fever  of  fourteen  days, 
on  the  6th  June,  632,  in  the  10th  Hegira,  in  the  63d  year 
of  his  age.  His  remains  were  buried  in  Medina,  in  the 
very  room  in  which  he  breathed  his  last ;  and  though  the 
house  Itself  has  long  since  disappeared,  a  timple  un- 
adorned monument  marks  the  spot  where  his  body  re- 
puses.  The  pilgrim,  on  his  way  to  Mecca,  increases  the 
worth  of  his  pilgrimage  if  he  turn  aside  to  visit  also  the 
city  which  contains  the  ashes  of  Mohammed. 

During  the  life  of  Khadijah,  Mohammed  did  not  avail 
himself  of  the  right  of  polygamy:  after  her  death,  how- 
ever, the  restraints  which  policy  or  conjugal  affection 
hail  imposed  on  him  were  laid  aside,  and  the  utmost 
license  marked  his  subsequent  career.  While  he  limited 
the  number  of  wives  to  four  In  the  case  of  others,  he 
claimed  an  exemption  to  himself  on  divine  authority ; 
and  married  no  fewer  than  seventeen  according  to  some 
authorities,  and  nine  according  to  others:  strangely 
enough,  all  widows  except  one,  — Ayesha,  the  daughter  of 
Abu  Beker.  By  Khadijah  he  had  four  sons,  and  as  many 
daughters  ;  and  by  an  Egyptian  concubine  a  fifth  son  : 
but  his  sons  all  died  In  infancy  ;  and  of  ten  daughters 
none  survived  him  except  Fatima,  who  was  married  to 
her  cousin  All.  From  this  marriage  sprang  an  illustrious 
offspring  ;  the  ancestors  of  the  numerous  existing  sche- 
rifs,  or  sons  of  the  prophet. 

The  religion  of  the  supposititious  prophet  is  contained 
in  the  Koran  (i.  e.  book),  tne  contents  of  which,  according 
to  Mohammedan  belief,  arc  uncreated  and  eternal,  sub- 
sisting in  the  essence  of  the  Deity,  and  inscribed  with  a 
pen  of  light  on  the  table  of  the  everlasting  decrees,  and 
communicated  at  different  times  to  Mohammed  by  the 
angel  Gabriel.  The  Koran,  which  is  written  in  the 
purest  Arabic,  is,  with  some  exceptions,  a  work  charac- 
terized by  great  richness  and  sublimity.  To  the  beauty 
of  its  style,  indeed,  its  author  appeals  as  a  proof  of  Its 
Inspiration  ;  but  Gibbon  has  remarked,  that  "  his  loftiest 
strains  must  yield  to  the  sublime  simplicity  of  the  book 
of  Job"  (chap.  iv.).  Its  boldest  flights,  and  its  general 
scope,  are  borrowed  from  the  sacred  volume.  Indeed, 
the  object  of  Mohammed  seems  to  have  been  to  recal 
the  inhabitants  of  the  populous  country  of  Arabia  to  the 
worship  of  the  only  God,  and  to  unite  idolaters,  Jews, 
and  Christians  In  the  tame  creed.    He  taught  that  the 
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chain  of  Inspiration  was  prolonged  from  Adam  to  the 
promulgation  of  the  Koran  ;  that  Christ  did  not  die  on 
the  cross,  but  that  a  phantom,  or  a  criminal,  was  substi- 
tuted in  his  place,  and  that  he  was  translated  to  the 
seventh  heaven  ;  that  Christ  rejoiced  in  the  assurancr 
of  a  future  prophet  more  illustrious  than  himself;  and 
that  the  promise  of  the  Paraclete,  or  Holy  Ghost,  was 
prefigured  in  the  name,  and  accomplished  in  the  person, 
of  Mohammed,  the  last  and  greatest  of  the  prophets.  He 
taught  the  existence  of  angels,  good  and  bad.  and  of  the 
Devil  or  Eblit ;  describing  the  latter  as  having  been  ex- 
pelled from  heaven,  without  hope  of  recovery,  for  refusing 
to  pay  homage  to  Adam  at  the  divine  command.  As  to 
the  Inspired  writings,  he  i 
the  Psalms,  and  the  Gospel.  The  I 
rcction  and  the  day  of  judgment  fori 
He  taught  that  every  man  shall  be  judged  according  to 
his  works ;  but  that  the  believers  in  Islamism  shall  not  be 
subjected  (like  the  wicked  idolaters  or  infidels)  to 
eternal  condemnation,  but  that,  after  undergoing  a 
purifying  punishment,  they  shall  be  translated  into 
the  regions  of  bliss.  He  inculcated  the  absolute  and 
unalterable  predestination  of  all  things.  He  called 
prayer  "  the  pillar  of  religion,"  and  "  the  key  of  Para- 
dise ;"  and  he  prescribed  five  different  stated  periods  of 
prayer  daily,  accompanied  with  as  many  ablutions*  or 
purifications  of  the  body.  During  prayer  he  first  in- 
sisted that  the  face  should  be  turned  to  Jerusalem,  in 
compliment  to  the  Jews  ;  but  afterwards  bestowed  that 
honour  on  Mecca.  Alms,  fasting,  and  pilgrimage  to 
Mecca,  are  the  remaining  duties  of  practical  religion  en- 
joined on  all  good  Mussulmans.  Of  the  last  the  most 
holy  was  that  of  Hamad  an.  instituted  in  honour  of  the 
month  in  which  Gabriel  appeared  to  him  in  Mecca. 
Friday  was  ordained  as  the  Moslem  sabbath,  because 
it  was  on  that  day  he  made  his  flight  to  Medina.  He 
continued  the  rite  of  circumcision  in  compliment  to  the 
prejudices  of  his  countrymen.  He  condemned 
and  forbade  the  drinking  of  wine. 

The  grossly  sensual  character 
dise  coi 
llglous  I  . 

all  the  countries  where  it  has  acquired  an  i_ 

To  the  history  of  Islamism  after  the  death  of  Us  I 
trtous  founder  we  cannot  do  more  than  allude.  The 
rival  pretensions  of  Abu  Beker  and  All,  the  latter  of  whom 
called  himself"  the  first  believer,"  to  succeed  Mohammed 
In  the  empire  he  had  founded,  both  gave  a  temporary 
check  to  the  progress  of  the  religion,  and  produced  a 
schism  which  exists  till  the  present  day.    See  Sojsxitks, 

Scums. 

Notwithstanding  thehigh  pretensions  of  his  competitor. 
Abu  Beker  was  elected  to  the  office  of  supreme  head  of 
the  Mussulman  religion  and  power,  under  the  title  of  "Ca- 
liph," or  "  Khalif,  f.  e.  successor  of  the  prophet.  Under 
his  sway,  and  that  of  his  two  immediate  successors,  the 
most  brilliant  success  attended  the  Arab  arms.  Indeed, 
by  the  20th  Hegira,  or  within  ten  years  of  the  death  of 
the  prophet,  Syria,  Persia,  and  Egypt,  being  conquered, 
adoptedthe  new  faith.  All  was  chosen  the  fourth  khalif, 
but  achieved  nothing  very  memorable.  At  his  death, 
which  took  place  by  the  hands  of  an  assassin,  the  throne 
was  usurped  by  a  son  of  Abu  Sophian.  whose  descend- 
ants are  called  the  Omayxade  race  of  khalifs.  They  held 
the  sovereignty  for  nearly  100  years  ;  during  which  time 
the  whole  of  Africa  was  overrun,  and  so  far  colonised  by 
tribes  of  Bedouins  that  It  has  since  remained,  as  to  lan- 
guage, manners,  and  religion,  an  Arab  country.  The 
Islam  faith  prospered  nearly  as  rapidly  In  the  East ;  at 
least  within  80  years  from  Mohammed's  death  it  em- 
braced all  the  countries  betw.vn  th«  lotfw  Wi  ti  •  \- 
lantic,  and  from  the  Indian  Ocean  to  the  steppes  of 
Central  Asia.  It  has  since  penetrated  even  into  Chin*, 
and  found  Its  way  into  many  of  the  islands  in  the 
Indian  Archipelago.  Spain  was  taken  in  711.  The 
Arabs  were,  for  a  short  time,  masters  of  the  South  of 
France,  but  were  finally  driven  across  the  Pyrcnct-s  in 
732.  The  Omaysade  khalifs  were,  in  the  133d  Hegira 
(A.  ».  750),  superseded  by  the  descendants  of  Abbas,  one 
of  the  uncles  of  Mohammed.  This  lost  dynasty  is  know  n 
in  history  as  that  of  the  Abbasside  khalifs. 

Meanwhile  the  seat  of  the  khalifat  was  removed  from 
Medina  to  Damascus,  and  latterly  to  Bagdad.  Nor 
was  the  khallfate  itself  of  very  long  standing.  It  had 
been  tottering  for  years ;  but  it  fell  in  the  6o6th  Hegira 
(a.  d.  1258) ;  a  Tartar  army  n living  taken  Bagdad,  and 
put  an  end  to  the  nominal,  sacerdotal,  and  regal  power 
of  the  khalifs,  the  real  power  having,  for  a  long  time,  re- 
sided in  the  Turkish  sultans  of  Asia  Minor.  The  title 
of  khalif  Is  now  recognised  as  one  of  the  attributes  of  I 
grand  scgnlor  as  successor  of  Mohammed,  and  of 
sophi  of.  Persia  as  successor  of  Ali ;  but  it  no  lc 
implies  the  discharge  of  any  religious  functions. 

But  neither  the  foreign  conquests  of  the  Mustulr. 
nor  the  downfall  of  the  khalifat,  made  any  e« 
Change  in  the  political  state  of  Arabia.    The  n 
here  to  Mohammedanism  as  the  true  faith,  but « 
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are  divided  into  petty  tribe*  and  communities,  ai  before 
the  birth  of  the  pretended  prophet.    Of  two  attempt* 


in  Arabia  to  reform  the  Moslem  faith  ; 
ni  the  first  (a.  d.  890),  the  object  of  which  was  to  rescind 
the  prohibition  of  wine,  and  to  prevent  the  pilgrimages  to 
the  holy  ashes,  have  disappeared.  The  other  took  place 
in  more  recent  times  ;  namely,  in  the  beginning  of  hut 
century.  It  was  made  by  Addul  Waheb.  who  proclaimed 
himself  a  prophet  sent  by  God  to  reform  the  abuses 
which  gradually  had  been  engrafted  on  the  religion  of  Mo- 
hammed. The  chief  of  the  Wahabec  doctrines,  so  called 
from  their  author,  was,  that  God  waa  to  be  worshipped  in 
the  strictest  unity  ;  and  that  no  adoration  should  be  paid  to 
Mohammed,  or  any  created  being.  ( See  Wahabesism.) 
But  while  these  doctrines  were  rapidly  spreading,  and 
while  the  cities  of  Mecca  and  Medina  had  fallen  into  the 
bands  of  tbe  new  sect,  Mehemet  All,  in  the  name  of  the 
sultan,  gave  an  effectual  check  (1813)  to  their  farther 
progress,  and  restored  the  holy  cities  to  the  nominal 
authority  of  the  Porte.  The  Wahabee  tenet*  have  since 
been  at  a  stand,  or  are  on  the  decline,  even  in  Ncdsjed, 
the  native  province  of  the  founder.  ( See  Abu(f<da.  m 
tita  Mohammed ;  Prideanx'  Life  of  Mohammtd,  Hvo. 
1710.,  Adam  *  Retig.  H  orld  Displayed ;  D'Herbelot, 
Ridliotheo^e  Orient.  ;  Green's  LUe  of  Mahomet ;  the 
Tmtvls  of  Niebuhr  and  others  ;  Burckhardt's  Notes  on 
Fkdtmitu  and  Wahabees  ;  Ryc.iut  s  Present  State  <tf  the 
tHtvman  Empire:  Lines  of  Mohammed  by  Rouiainvilher 
and  Gdfrnier^MtWs  Hist.  <f '  Moham. ; 
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lOl'NKAU.  (Fr.)  A  small  flat  bastion,  raised  in 
front  of  an  intended  fort  ideation  to  defend  It  from  the 
approaches  by  means  of  small  arms. 

MOIRK'K  MKT ALI.IQUK,  called  in  this  country 
crystallised  tin-plate,  is  a  variegated  primrose  appcar- 


primrose  appear- 
l-plate  by  apply  in  t 


anee,  produced  upon  the  surface  of  ti 
to  it  in  a  heated  state  some  dilute  nltro -muriatic  acid 
for  a  few  seconds,  then  washing  it  with  water,  drying, 
sod  coating  it  with  lacquer.  The  figures  are  more  or 
less  beautiful  and  diversified,  according  to  the  degree  of 
beat  and  relative  dilution  of  the  acid.  This  mode  of 
ornamenting  tin-plate  Is  much  less  in  vogue  now  than  It 
was  a  few  years  ago.    ( lire's  Diet,  of  Arts,  $e. ) 

MOMLARS,  Molar es.  (  l.at .  mola,  a  mill.)  Teeth  gene- 
rally having  a  flattened  triturating  surface,  and  situated 
behind  the  incisors,  and  lanlaries  when  these  are  also 
present.  In  some  Mammals,  as  the  Cape  ant-eater,  all 
the  teeth  are  molars.  They  arc  generally  of  two  kinds  ; 
vis.  those  which  are  liable  to  be  displaced  and  succeeded 
bj  others  In  the  vertical  direction  ;  and  those  which  are 
"  wmetlmes,  as  In  the  elephant  and  kan- 
by  others  developed  at  the  back  of  the 
ancing  forwards  horiiontally :  the  first 
'  molars,  the  second  kind  true  molars. 
MOLA'SSE.  A  provincial  name  used  in  Switxerland 
lor  a  soft  green  sandstone  belonging  to  the  Miocene 
tertiary  period.    See  Giolooy. 

MOLA'SSES.  (Port,  roelasses.)  A  brown  viscid  un- 
crystallizable  sugar.  (See  Sugar.)  It  is  sometimes  used 
in  England  in  preparing  the  coarser  sort  of  preserves, 
and  on  the  Continent  extensively  in  the  manufacture  of 
tobacco.    It  has  a  burned  but  not  a  disagreeable  taste. 

MOLE.  A  specie*  of  the  genus  Talpa  (which  see), 
common  in  this  country  and  other  parts  of  Europe.  This 
quadruped  exhibits  in  perfection  that  modification  of 
structure  by  which  the  Mammlferous  animal  is  adapted 
to  a  subterranean  life.  Its  head  is  long,  conical,  and  ta- 
pering to  the  snout,  which  is  strengthened  by  a  bone, 
and  by  strong  gristles  worked  by  pow  erful  muscles.  The 
body  is  almost  cylindrical,  thickest  behind  the  head,  and 
gradually  diminishes  to  the  tall.  There  is  no  outward 
Indication  of  a  neck,  that  part  being  enlarged  to  the  slse 
of  the  chest  by  the  massive  muscles  which  act  upon  the 
'  fore-legs.  These,  which  are  the  principal  In- 
by  which  the  mole  excavates  its  long  and  in- 
burrows,  are  the  shortest,  broadest,  and  strongest. 


displace 

r.  so  do  its  fore- limbs  display  a  mechanism 

superior  In  strength  to  the  analogous  ex- 
tremities 'or  pectoral  Sns  of  the  dolphin.  The  food  of 
the  mole  consists  of  worms  and  Insects:  Its  voracity  Is 
rreat.  and  it  soon  perishes  if  food  be  scarce  or  wanting. 
The  ardour  of  the  sexual  appetite  is  not  less  intense  and 
characteristic  of  this  curious  quadruped.  Tho  sense  of 
sight  is  very  feeble,  the  eyes  being  minute  tnd  rudl- 
mental ;  but  the  other  faculties  of  smell  and  hearing,  as 
being  more  serviceable  in  its  dark  retreat,  are  extremely 
acute. 

The  female  prepares  a  nest  of  dry  herbage,  roots,  and 
leaves,  in  a  chamber  commonly  formed  by  excavating 
759 


MOLLUSKS. 

and  enlarging  the  point  of  intersection  of  three  or  four 
passages.  '1  he  young  are  brought  forth  to  the  number 
of  four  or  five  in  April,  and  sometimes  later. 

The  farmer  views  the  operations  of  the  mole  as  de- 
structive to  his  crops  by  exposing  and  destroying  their 
root*,  or  by  overthrowing  the  plants  in  the  construction 
of  the  mole-hills ;  his  burrows,  moreover,  become  the 
haunts  and  hiding-places  of  the  field- mouse  and  other 
noxious  animals.  The  mole  is  also  accused  of  carrying 
off  quantities  of  young  corn  to  form  its  nest.  Hence, 
every  means  are  devised  to  capture  and  destroy  it,  and 
men  gain  a  livelihood  exclusively  by  this  occupation. 
Some  naturalists,  however,  plead  that  the  injury  which 
it  perpetrates  is  slight,  and  that  it  is  more  than  counter- 
balanced by  the  benefit  which  it  produces  by  turning  up 
and  lightening  the  soil,  and  especially  by  Its  immense 
destruction  of  earth  worms,  and  many  other  noxious 
animals  which  inhabit  the  superficial  layer  of  the  ground, 
and  occasion  great  Injury  to  the  roots  of  grass,  corn,  and 
many  other  plants.  The  soundest  practical  conclusion 
lies  probably  in  the  mean  of  these  opinions  ;  and  the  en- 
lightened agriculturist,  while  he  takes  prompt  measures 
to  prevent  the  undue  increase  of  the  mole,  would  do  well 
to  reflect  on  the  disadvantages  which  might  follow  it* 
total  extermination. 

Moti.  In  Engineering,  a  massive  work  formed  of 
large 


tones  placed  in  the  sea  by  means  of  coffer  -dams, 
ed  either  In  a  right  line  or  an  arch  of  a  circle 
a  port,  which  it  serves  to  close,  and  to  defend  the 


,  port, 

in  it  from  the  impetuosity  of  the  waves,  &c. 
is  sometimes  used  synonymously  with  harbour. 

MO'LECULE.  (I -at.  molecula.)  A  corpuscle  or  atom, 
single  or  compound.  Molecules  are  the  elementary  parti- 
cle* into  which  all  bodies  are  supposed  to  be  resolvable. 

MO'LINISM.  In  Roman  Catholic  Theology,  a  sys- 
tem of  opinions  on  the  subjects  of  grace  and  predestina- 
tion somewhat  resembling  that  advocated  by  the  Armi- 
nian  party  among  Protestants.  It  derived  its  name  from 
the  Jesuit  Louis  Molina,  professor  of  theology  in  tho 
university  of  Evora  in  Portugal,  who  laid  down  a  series 
of  propositions  on  these  debated  questions  in  his  work, 
entitled  Liberi  arbitrii  cum  eratrtr  donis.  9fC  ,  concordia, 
which  appeared  in  1588.  He  was  attacked  by  the  Do- 
minicans on  the  charge  of  having  advocated  fn  it  Pela- 
gian or  Semi- Pelagian  sentiments,  and  accused  before 
the  Inquisition  :  he  appealed  to  Rome,  and  the  cause  was 
del>ated  for  twenty  years  in  the  congregations,  and  left 
at  last  undecided  by  a  decree  of  Paul  V.  in  I  687.  Since 
that  period  Mollnism  has  been  taught  as  an  opinion 
which  believers  are  free  to  embrace  in  Roman  Catholic 
schools,  and  generally  supported  by  the  Jesuit  and  at- 
tacked by  the  Janscnist  party.  It  must  not  be  confounded 
with  Molinosism,  —  a  name  which  the  doctrine  of  the 
Quictlsts  has  received  from  the  work  of  a  Spanish  en- 
thusiast ( Molinos)  on  Mystical  Life,  condemned  in  1687 
by  Innocent  XI.  The  Vrench  Quletists 
abjure  ami  oppose  the  errors  of  Molinos.  (J 
17th  Cent.  14.  4.  part  i.)   Sec  Quibtists. 

MO'LISITE.  A  mineralogical  name  of  the  crystal- 
lised titauiate  of  Iron  of  Dauphlny. 

MO'LLAH.  The  title  of  the  higher  order  of  judges 
in  the  Turkish  empire.  After  the  three  first  magistrates 
of  the  empire  (the  two  cadil-askers  of  Roumi  and  Ana- 
tolia, and  the  istambol-cadissy  or  chief  ordinary  judge 
of  the  capital)  follow  fourteen  mollahs,  who  preside  over 
the  fourteen  principal  seats  of  justice  in  the  empire ; 
among  these,  the  mollahs  of  Mecca  and  Medina  have  the 
highest  rank.  Tbe  place  of  mullah,  like  all  others  in  tbe 
Turkish  empire,  is  held  only  at  the  will  of  the  sovereign, 
and  is  now  granted  annually  (see  D'Ohsson,  TaMtam 
dt  f  Empire  Ottoman,  vol.  iv.) ;  but  displaced  mollahs 
preserve  their  rank  in  the  Ulema  above  their  successors. 
The  Turkish  mollah  must  not  be  confounded  with  the 


Tartar  nulla,  which  see. 

MOM.  i.l    (Ital.)  In  Music,  a  sound  that  is  flat  as  i 
to  another  half  a  tone  higher,  thence  called  sharp. 

MOLLUSKS.  MoUusca.    (Lat.  mollis,  soft.)  The 
name  applied  by  Cuvier  to  the  great  primary  division 
of  the  animal  kingdom  which  includes  all  those  species 
a  gangliated  nervous  system,  with  the  ganglions 


in  different  parts  of  the  body,  which  Is-soft  and  inarticu- 
late. The  pulmonary  or  branchial  circulation  is  separate 
and  distinct,  but  Is  aided  by  the  direct  propulsion  of  a 
heart  in  one  class  only.  There  is  always  a  heart  for  the 
systemic  circulation,  and  it  mostly  consists  of  one  ven- 
tricle and  one  auricle.    Some  of  the  mollusks  breathe 


air,  but  the  greater  part  respire  thr< 


the  medium  of 


salt  or  fresh  water.  The  blood  of  the  mollusks  is  white 
or  blueish.  In  one  class  only  Is  there  a  rudiment  of  an 
internal  skeleton  giving  attachment  to  a  part  of  the 
muscular  system ;  in  the  rest  it  is  absent,  and  the  mus- 
cles are  attached  to  various  points  of  the  skin.  Their 
contractions  produce  inflexions  and  extensions  of  their 
different  parts,  and,  alternating  with  relaxations,  enable? 
the  species  to  creep,  climb,  swim,  burrow,  and  seize  upon 
various  objects,  according  a  -  1 1 ,  r  form  of  these  parts  may 
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permit ;  but  as  the  locomotive  organ*  arc  not  supported 
by  articulated  and  solid  levers,  the  mollusks  rannot  leap 
of  advance  rapidly  on  dry  land.  Many  of  the  aquatic 
species  are  encumbered  with  a  heavy  shell.  Nearly  all 
the  mollusks  have  an  extensive  fold  of  the  skin  reflected 
over  their  body,  which  it  covers  like  a  mantle ;  it  is  some- 
times produced  into  a  breathing-pipe,  or  extended  and 
divided  in  the  form  of  (ins.  When  the  mantle  is  simply 
membranous  or  fleshy,  or  when  a  horny  or  testaceous  ru- 
diment of  a  shell  is  developed,  but  remains  concealed  in 
the  mibstanec  of  the  mantle,  the  mollusk  is  said  to  be  naked. 
When  the  shell  it  so  much  enlarged  that  the  contracted 
animal  finds  shelter  beneath  or  within  it,  the  species  is 
to  be  testaceous.  (.SVr  Conciiolooy.)  The  mas- 
or  oral  organs  present  all  the  various  modifica- 
prcdatory,  omnivorous,  or  herbivorous  habits 


with  J 

unisexual,  others  androgynous,  a  few 

\\  ith  feu  exceptions,  their  habits  and 
comparatively  little  variety  or  interest,  and  they  arc  only 
preened  by  their  fecundity  and  vital  tenacity.  Sec  Ma- 
lm o  log  y. 

MO' LOCH.  The  name  of  the  chief  God  of  tha  Pho?- 
niciam,  frequently  mentioned  in  Scripture  as  the  God  of 
the  Ammonites,  and  probably  the  same  as  the  Saturn  of 
the  Syrians  and  Carthaginians.  Human  sacrifices  wore 
ollered  at  the  shrine  of  this  divinity  ;  and  it  was  chiefly 
in  the  valley  of  Tophet.  to  the  east  of  Jerusalem,  that  this 
brutal  idolatry  was  perpetrated.  Solomon  built  a  temple 
to  Moloch  upon  the  Mount  of  Olives,  and  Manasseh  long 
after  imitated  his  impiety  by  making  his  son  pass  through 
the  tire  kindled  in  honour  of  this  horrid  king. 

Milton  has  described  the  character  of  Moloch  in  the 

i:  — 


Firu  Moloch,  horrid  king,  betmcar'd  with  blood 
Of  human  *acrin.  «r  an- 1  |urmli'  train  ; 
Thouj*t>  f<>r  I  he  not**  of  drums  and  timbrel* 
Their  childnm"»  cries  unhc<«nl,  ih.it  pm> 
To  hi»  icrim  Idol.   Him  tlvc  Ammonite 
W..r»r.i|.|  In  Hat*. 

In  Argob  and  In  ll.iv-in,  to  the  tlroim 
t>f  utmo4  Armn.    Nor  content  with 
Auda* iou»  nctjihboiirhood,  the  wiw&t  heart 
Or  Solomon  Iw  led  by  fraud  to  build    ^  ^ 

Tlir  i-lc.iv.mt  »allcy  of  Hmnom,  Tot>hct  ihnu e 
And  black  Gehenna  call  d,  the  tjnc  o(  Hell. 

MOLO'SSUS.  In  Greek  and  Latin  poetry,  afoot  con- 
sisting  of  three  long  syllables,  as  >«i»»iriti,  regnabant. 
It  Is  said  to  derive  its  name  either  from  a  favourite 
d  tnce  of  the  Molossl,  a  people  of  I. pints  ;  or  from  Jupiter 
Molossus,  in  whose  honour  odes  were  composed  in  which 
thin  foot  had  a  great  share. 

MOLYUDK'NI  M.  (V,r.fjuXvZlt,lead.)  Thisnamc 
was  originally  applied  to  the  native  sulphuret  of  molyb- 
denum, which  was  considered  to  be  an  ore  of  lead ;  it 
was  afterwards  shown  to  be  the  ore  of  a  peculiar  metal, 
to  which  the  name  molybdenum  was  given.  It  Is  white, 
bri:tle,  very  infusible,  and  of  a  specific  gravity  about  W. 
It  forms  two  oxides  and  an  acid.  The  equivalent  of  the 
metal  is  about  44 ;  and  the  molybdic  ac/d  consists  of  I  atom 
of  molybdenum  and  3  of  oxygen,  and  is  represented  by 
the  equivalent  72.    The  compounds  of  this  acid  are  called 


tve 

MO'MENT.  ( Lat.movcre.  to  more.)  A  small  but  in- 
definite period  of  time.  Sometimes  the  word  instant  is 
used  synonymously  with  moment. 

Moment.  Momentum.  These  terms  have  been  used 
by  writers  on  mechanics,  in  various  senses.  Galileo,  in 
hi*  Dialogues.  u«es  the  phrase  momentum  of  a  power,  or 
of  a  weight,  applied  to  a  machine,  to  denote  the  action, 
energy,  or  impetus  of  the  power  to  move  the  machine  ; 
so  that  an  equilibrium  subsists  between  two  powers  when 
their  moment*  to  move  the  machine  in  opposite  direc- 
tions are  equal :  and  he  shows  that  the  momentum  Is 
proportional  to  the  power  multiplied  into  the  virtual  ve- 
locity. Tliis  notion  of  momentum  was  also  adopted  by 
Wallis,  in  In  -  Mechanics,  published  in  HMft ;  and  when 
the  term  is  used  with  res|»eot  to  a  weight,  it  is  synony- 
mous with  the  phrase  quantity  of  motion,  that  is,  the 
product  of  the  mass  by  the  velocity. 

The  product  of  the  mass  by  the  square  of  the  velocity, 
or  the  liring  force  (see  Furck).  is  sometimes  called  the 
moment  of  the  moring  force,  or  the  moment  of  activity; 
and  the  product  of  the  mass  by  the  velocity  and  by  a 
line  (or,  which  is  the  same,  by  the  square  of  the  velocity 
and  by  a  time)  is  called  the  moment  of  the  quantity  of 
motion,  or  quantity  of  action.  (Carnot,  Principes  dc 
I'  F.auilibre  el  du  Moure  meat.) 

Modern  writers  use  the  phrase  moment  of  a  force  trith 
respect  to  a  point,  to  denote  the  product  of  the  force  into 
the  perpendh  ular  let  fall  from  the  point  upon  the  line  of 
its  direction;  and  monu-nt  of  a  force  with  resect  to  a 
pianc,  to  denote  the  prodtu-t  of  the  force  Into  the  per- 
pendicular drawn  from  lt«  point  of  application  to  the 
plane.  These  two  mom  lit*  are  entirely  distinct.  The 
700 
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first  depends  upon  the  direction  of  the  force,  and  is  in- 
dependent  of  its  point  of  application  ;  the  latter  depends 
upon  the  point  of  application,  and  is  independent  of  the 
direction.    (See  Poisson,  Traitf  de  Mecaniqne.) 

Moment  op  Inkrtia,  in  Dynamics,  denotes  the  sum  of 
the  products  of  all  the  material  elements  of  a  revolving 
body,  each  multiplied  into  the  square  of  its  distance  from 
the  axis  of  rotation.  It  is  tbo  integral  of  the  expression 
fr-  dm  f  in  which  d  m  is  the  clement  of  the  mass,  and  r 
its  distance  from  the  axis.  See  Rotation. 

MO'MIF.RS.  (From  the  Fr.  momerle,  Ang.wstswmrrjr  ) 
The  name  by  which  certain  religionists  of  the  so-called 
Evangelical  party  have  been  designated  in  Switzerland, 
and  some  parts  of  France  and  Germany,  since  1*1  >». 
They  np|»car  originally  to  have  borne  a  < 
semblance  to  the  Methodists  of  t 


ter,  they  at  first 
of  the  establish 


guished  from  its  members  by  a 
in  devotional  contemplation  and  religious 
they  did  not  long  continue  to  harmonize*  ith  the  preacher* 
of  the  establishment.  One  of  the  most  vehement  of  the 
party,  in  a  pamphlet  published  in  1 81 H,  accused  the  latter 
of  denying  the  divinity  of  our  Saviour,  and  of  a  thorough 
backsliding  from  the  doctrines  of  Calvinism ;  and  toe 
Geneva  clergy  (la  venerable  compagnie)  having.  in«hc 
view  of  allaying  asperities,  passed  a  resolution  prohibiting 
any  theories  of  the  doctrinal  points  of  religion  from  bring 
propounded  in  the  pulpit,  and  having  counselled  the 
clergy  to  avoid  disputed  points  as  much  as  possible  in 
their  discourses,  the  smouldering  embers  of  their  hostility 
to  the  established  church  burst  into  a  flame.  They  now 
br>gan  to  attack  the  clergy  In  the  pulpit  and  In  pamphlets, 
accusing  them  of  having  abandoned  all  gospel  truth,  and 
denying  their  right  to  be  regarded  as  ministers  of  the  es- 
tablishment. Dut  all  their  efforts  to  bring  the  latter  into 
contempt  were  unsuccessful :  the  Genevese  remained 
faithful  to  their  pastors  ;  and  in  the  year  1835  the 
miers  possessed  only  about  200 


In  other  parts  of  Switxerland.  however,  and  more  es- 
pecially in  the  canton  de  Vaud,  the  teal  of  these  sectaru-s 
attended  with  more  success.   After  a  few 


leration  of  their  preaching  and  proselvtiiing.  during  which 
it  was  alleged  the  Momlers  had  sown  the  greatest  discord 

government  at  last  saw  the  necessity  of  interference  ;'and 


government  at  last  saw  the  necessity  of  Intc 
in  the  year  1H2-*  promulgated  some  vigorous  ordinances 
to  put  them  down.  These  enactments,  as  might  have 
been  expected,  failed  of  their  effect.  The  enthusiasm  t.i 
the  Momlers  was  redoubled  :  they  were  now  surrounded 
with  the  glory  of  martyrdom  ;  and  many  who  before  bad 
viewed  their  seal  with  indifference  or  contempt  now 
deeply  sympathized  in  what  they  could  not  but  regard  as 
an  undisguised  attack  upon  the  lil>erty  of  conscience. 
In  consequence  of  the  general  disgust  that  ensued  on  their 
promulgation,  these  ordinances  were  at  first  gradually 
relaxed,  then  suffered  to  lie  dormant,  and  at  last  repealed 
in  I  si  I.  Since  that  period  the  number  of  the  Momiers 
has  gradually  diminished  ;  and  in  1831*  the  clergy  of  this 
canton  resolved  by  a  large  majority  to  revert  to  the 
ancient  regime  of  the  church.  (See  the  Conversation/ 
lexicon  der  Gegenwart.  See  also  the  Kdtn.  Renew,  vol. 
xlii.,  which  contains  an  Interesting  account  of  the  rigor- 
ous enactments  passed  against  this  sect,  with  some  severe 
remarks  on  their  violence  and  absurdity.) 

MO'MUS.  (Gr.  *ti>/u«r.  derision.)  The  god  of  rail- 
lory  and  ridicule,  and  said  by  Hesiod  to  have  been  the 
progeny  of  light. 

MO'NACHISM.  MONK.  MONASTERY.  (All  de- 
rived from  thcGr.stW.tMW.)  Words  indicative  of  cer- 
tain important  features  in  ecclesiastical  history.  Mona- 
chus,  or  monk,  properly  signifies  one  who  lives  a  solitary 
life,  and  was  applied  in  the  first  instance  to  the  nume- 
rous individuals  who  began  in  the  second  and  third  cen- 
turies to  retire  from  the  occupations  of  the  world,  a:id 
devote  themselves  In  the  deserts  of  Egypt  and  Syria  to  a 
contemplative  and  religious  life.  It  was  not  till  the 
middle  of  the  third  century  that  the  monkish  system, 
properly  so  called,  was  established,  by  which  many  per- 
sons  were  congregated  together,  and  bound  by  vow*  to 
the  performance  of  various  religious  duties  and  absti- 
nence from  wordly  enjoyments.  These  monks  arc  dis- 
tinguished by  the  appellation  of  Caenobites,  or  Associates, 
from  the  ascetics,  anchorites,  and  hermits,  who  lived 
apart  not  from  the  world  only,  but  from  each  other.  The 
monkish  system  originated  in  Egypt,  where  St.  Anthony 
founded  several  associations  of  this  kind.  The  inmates 
of  the  primitive  monasteries  were  bound  by  the  profes- 
sion of  four  objects :  solitude,  labour,  fasting,  and  prayers. 
They  renounced  all  temporal  |>osscssions,  and  supported 
themselves  entirely  with  their  own  hands.  Fasting  wi 
practise*  in  moderation  only;  nor  do  the  early  mo 
appear  to  have  affected  piety  or  regularity  by  the 
travagant  austerities  of  later  times.  For  an  useful  list 
of  books  on  the  subject,  see  this  article  in  the  Penny 
( '«/•"'' 'j'<<  •>''•' • 

"For  an  account  of  the  progress  of  this  practice,  and  the 
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rule*  to  which  the  professor*  of  MonachUm  were  sub- 
jected in  later  timet,  see  Orders  (Relioioi's). 

MO'NAD.  ( Gr.  uaiT,-.  mi  unit. )  In  Metaphysics,  this 
word  has  been  used  by  I/cibnitx  and  his  followers,  par- 
tisans of  what  has  been  called  the  Monadic  Theory.  "After 
studying,"  cays  Stewart.  "  with  all  possible  diligence, 
what  Leibnits  has  said  of  his  monads  in  different  parts  of 
his  works,  I  find  myself  quite  incompetent  to  annex  any 
precise  idea  to  the  word  as  he  employed  it."  lie  then 
quotes  the  following  as  "some  of  bis  most  intelligible  at- 
tempts to  explain  his  meaning:  "  —  "A  simple  substance 
has  no  parts :  a  compound  substance  is  an  aggregate  of 
umple  substances,  or  of  monads."  "  Monads,  having  no 
parts,  are  neither  extended,  figured,  nor  divisible.  They 
are  the  real  atoms  of  nature ;  in  other  words,  the  elements 
of  things."  "  Every  mortal  is  a  living  mirror,  repre- 
senting the  universe,  according  to  its  particular  point  of 
view,  and  subject  to  no  regular  laws,  as  the  universe 
itself."  "  Every  monad  with  a  particular  body  makes  a 
living  substance."  {Enc.  Brit.,  Preliminary  Dissertation, 
note  c.  c.)  The  groundwork  of  the  monadic  theory  Is  to 
be  found  in  the  different  philosophical  systems  of  "Zerto, 
Democritus,  and  Epicurus  ;  but  Leibnitz  was 
10  reduced  it  to  a  system,  and  its  chief  sup- 
bine*  his  death  have  been  M.  Wolf  and  Madame 


MONADE'LPHONS.  (Gr.  ia»h,  and  mitX^m,  a 
fraternity.)  A  botanical  term  applied  to  stamens  the 
filament*  of  which  are  combined  into  a  single  mass,  as  in 
the  common  mallow.  It  is  the  name  of  some  of  the 
classes  in  the  Linn  van  system. 

MON  A'NDROUS  (Gr.  amm<.  and  cr*<,  a  man),  is  a 
flower  having  but  one  stamen.  It  is  the  name  of  the  first 
class  in  the  Linn*?an  system. 

MO'NARCHY.  (Gr.  s**v«#W«;  derived  from  stiVsr, 
single,  and  Ste%M<  to  rule.)  The  government  of  a  single 
person.  Monarch  and  monarchy  are  equivalent  in  common 
tpcech  to  king  and  kingdom  ,  so  that  we  often  read  of 
the  Spartan  monarch*.  Ike,  although  the  government  of 
Sparta  was  under  a  double  race  of  kings  reigning  at  the 
same  time.  Monarchies  arc  usually  said  to  be  of  [four 
kinds,  —  absolute,  limited,  hereditary,  and  elective,  which 
are  self-explanatory  terms.  The  only  elective  monarchy 
in  Europe  was  that  of  Poland.  All  absolute  and  limited 
monarchies  have  adopted  the  hereditary  principle. 

MO'KAS.  (Gr. «««»«{.)  A  genus  of  extremely  minute 
polygastric  Infusores. 

MO'N  ASTERY.  (Gr.  u«-<  )  The  general  name  for 
those  religious  houses  appropriated  to  the  reception  and 
of  monks  and  nuns,  but  especially  of  the 
(See  Nunnery.)  For  an  account  of  the  origin 
:t  of  monasteries,  see  Monaciiism,  and  the  ant ho- 
ferred  to ;  and  for  the  habits,  rules,  and 
peculiarities  of  the  different  orders  of  monks  and  nuns, 
see  the  respective  articles,  but  more  especially  Orders. 
Relioioi  s.  The  English  term  monastery  was  variously 
rendered  by  the  Greek  fathers  ;  thus  we  find  it  expressed 
not  only  by  |Mrwni(i»  and  pssm,  but  by  n/uuu*,  a  holy 
place,  Luulin,  an  inclosure,  c^§rrtrry,(im,  a  place  of  me. 
ditation,  itc.  The  suppression  of  monasteries  was  one 
of  the  first  consequences  of  the  Reformation  in  all  the 
countries  that  abandoned  the  Popish  faith.  Rut  even  in 
Roman  Catholic  states,  with  the  exception  of  Italy,  they 
have  long  been  on  the  decline  ;  and  though  since  the  re- 
laxation of  the  penal  laws  several  nunneries  have  been 
established  in  various  parts  of  Great  Britain,  there  is 
no  reason  to  suppose  that  these  establishment*  will  ever 
attain  even  an  approximation  to  their  pristine  vigour. 

MO'NDA  Y.  The  second  day  of  the  week  is  so  called, 
and  means,  literally,  the  day  of  the  moon.  Its  equivalents 
in  Fr.  and  Germ,  are  respectively  Lundi  and  Montag, 
signifying  also  day  of  the  moon. 

M O' NEY.  •  In  Political  Economy,  the  name  given  to 
the  commodity  adopted  to  serve  as  the  marchandise  ban- 
note,  or  universal  equivalent  of  all  other  commodities  ; 

ividual*  readily  exchange  their  surplus 


and  for  which  iodlv 


!  the  use  of  money  of 
changes  must  have  been  greatly  embarrassed,  and  the 
division  of  employment*  never  could  have  been  carried 
to  any  considerable  extent.  Innumerable  difficulties 
would  occur  in  attempting  to  carry  on  trade  by  barter. 
A.,  for  example,  has  a  quantity  of  corn  which  he  wishes 
to  exchange  for  cloth  belonging  to  B.;  but  the  latter 
being  already  sufficiently  supplied  with  corn,  no  ex- 
change can  take  place  between  them.  A.  must  therefore, 
if  he  continue  anxious  to  get  possession  of  the  cloth,  I 
learn  what  commodity  B.  will  accept  in  exchange  for  i 
it ;  and  having  learned  this,  he  mint  seek  out  some 
third  person  willing  to  part  with  the  equivalent  demanded 
by  B.  in  exchange  for  corn.    It  might  not,  jwrhap*,  be 

*  Etjmolocito  diftVr  rr»j«ectine  the  derlnUon  of  the  word  maner- 
H  jmt  conu-nii  that  it  cocoes  f Ami  munere  ( fc>  admomtk ,  to  infurm], 
t..-c«t»te  thr  lUmp  lmim^od  on  com*  Indicate*  their  weight  »nd 
tmennt.  Olh«r»  conten  t  that  it  originate*  in  tlw  .  ircurmUncr  of 
-i!rer  In-in*  orfclnally  cotneJ  At  IUiUc.  in  ll.c  1 
Juix,  ut  -/.<*».  Ho*Ha. 
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possible  for  A.  to  get  his  purpose  effected  *o  easily  a* 
ha*  here  been  *upposed,  or  without  negotiating  several 
subsidiary  exchanges  ;  but  what  has  now  been  stated 
is  sufficient  to  evince  the  extreme  difficulty  of  carry  ing 
on  commerce  in  this  way. 

Individuals  so  placed  would  naturally  endeavour,  in 
seeking  their  own  advantage,  to  obviate,  in  as  far  as 
practicable,  such  inconveniences ;  and  it  would  require 
but  little  sagacity  to  perceive  that  the  beat  way  of  ac- 
complishing this  would  be  to  acquire  some  portion  of 
that  article,  whatever  it  might  be,  which  was  observed 
to  be  most  in  demand,  or  which  passed  most  readily 
from  hand  to  hand  in  exchange  for  other*  ;  because, 
when  possessed  of  it,  one  would  be  able,  with  compara- 
tively little  difficulty,  to  get  whatever  else  he  wanted. 
Now,  this  generally  desirable  article,  whether  it  be  corn, 
salt,  cowries,  hides,  or  whatever  else,  i*  in  fact  money. 
But  though  this  grand  instrument  of  exchange  may  be 
one  thing  in  one  country  and  one  state  of  society,  and 
another  thing  In  another  country  and  another  state  of 
society,  it  is  never  the  result  of  invention  or  contrivance. 
It  originates  in  the  circumstance*  natural  to  society 
and  is  changed,  improved,  and  perfected,  according  a 


to  make 

with  its  I 

An  article  that  has 
suitableness  to  serve  as  the  i 
things,  or  as  the  common 
in  the  course  of  time  to  be  used  also  as  a  measure  of 
value,  or  as  a  standard  by  which  to  compare  and  esti- 
mate the  values  of  other  things.  Thus,  instead  of  saying 
that  an  individual  is  worth  lOOO  sheep,  JUKI  quarters 
of  wheat,  or  1000  acre*  of  land,  these  are  rated  or  es- 
timated at  their  value  in  money  ;  and  it  is  said  that 
their  owners  are  worth  certain  amounts  of  the  latter. 
Not  only,  therefore,  does  the  introduction  of  mom  y 
contribute  in  the  roost  effectual  manner  to  the  facili- 
tating of  exchanges,  but  it  also  gives  precision  to  state- 
nvnii  as  to  valu  I  thai  would  otherwise  be  all  l>ut  un- 
intelligible. The  statement,  for  example,  that  an  in- 
dividual was  worth  1000  head  of  cattle,  or  1000  packs 
of  wool,  would  convey  no  clear  idea  even  to  dealers  in 
these  articles,  a*  their  qualities  differ  so  very  widely  ; 
and  supposing  these  to  be  ascertained,  there  are  very 
few  individuals  who  know  anything  of  the  value  either 
of  cattle  or  wool.  But  by  rating  them  in  money,  all 
these  difficulties  and  ambiguities  vanish  in  an  instant ; 
refereucc  is  then  made  to  a  measure  with  which  every 
body  is  familiar,  and  every  one  has  a  distinct  idea  and 
full  knowledge  of  the  value  or  the  articles,  or  wealth  of 
the  parties  referred  to. 

Qualities  required  in  a  Commodity  fitted  to  serve  as 
Money.— An  Immense  variety  of  commodities  have  been 
adopted  to  serve  as  money  In  different  countries  and 
states  of  society  ;  but.  in  the  course  of  no  very  long 
period,  it  is  ascertained  that  no  commodity  can  be  ad- 
vantageously employed  a*  money  unlets  it  possess  cer- 
tain properties.  Flr*t,  it  should  be  easy  of  transportation, 
and,  therefore,  ahould  possess  great  value  in  small 
bulk :  2d.  it  should  admit  of  being  rubbed  and  carried 
about  without  losing  much  from  the  wear,  and  it  should 
admit  of  being  hoarded  or  kept  for  an  indefinite  pe- 
riod without  loss :  Sd,  as  the  products  to  be  exchanged 
for  money  are  of  very  different  value,  it  should  also  admit 
of  being  divided  into  the  smallest  portions  without  injury : 
4th,  the  commodity  used  a*  money  should  be  perfectly 
homogenous ;  that  is,  a  given  quantity  of  money  in  London 
should  be  precisely  identical  with  the  same  quantity  in 
Edinburgh,  Dublin,  and  every  where  else:  and,  5th, the 
value  of  money  or  its  power  of  exchanging  for  or  buying 
other  things  should  be  as  invariable  as  possible,  or  should 
change  only  by  slow  degrees.  These  seem  to  be  the  qua- 
lities most  essential  to  any  commodity  adopted  to  serve  a* 
money ;  and  the  money  of  any  country  may  be  said  to  be 
good  or  bad  according  tothecL'gree  in  which  it  possesses 
or  want*  these  qualities. 

Now,  it  will  be  found  that  the  precious  metals  possess 
all  the  qualities  enumerated  above  in  a  far  higher  degree 
than  any  other  products  with  which  we  are  acquainted  ; 
and  this  ha*  doubtless  formed  the  irresistible  reason 
that  ha*  led  all  civilised  communitie*  to  adopt  them  as 
money.  The  cost  of  their  production,  especially  of  gold, 
I*  so  very  considerable  that  they  possess  great  value  In 
small  bulk  ;  their  firm  and  compact  texture  makes  them 
difficult  to  wear,  and  they  may  be  kept  for  any  length  of 
time  without  deteriorating  they  are  divisible  into  any 
number  of  parts,  and  have  the  valuable  property  of  being 
easily  reunited  by  means  of  fusion  without  loss  ;  they 
arc  perfectly  identical,  the  physical  qualities  of  an  ounce 
of  pure  gold  or  silver  taken  from  the  mines  in  any  part 
of  the  world  being  precisely  the  same  with  those  of  an 
ounce  taken  from  the  mines  In  any  other  quarter  ;  and 
though  their  value  be  not  Invariable,  it  changes,  speaking 
generally,  only  by  slow  degrees,  and  i*  les*  susceptible 
of  fluctuation  than  that  of  most  other  articles.  No 
wonder,  therefore,  when  almost  all  the  qualities  neces- 
sary to  constitute  money  are  possessed  In  so  eminent  a 
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degree  by  the  precious  metal »,  that  they  hare  been  used 
as  such  in  civilised  societies  from  a  Tery  remote  «ra. 
They  became  universally  money,  to  u*e  the  words  of 
Mr.  Tnrgot,  "  not  in  conwxjuence  of  any  arbitrary  agree- 
ment among  men,  or  of  the  intervention  of  any  law,  but 
by  the  nature  and  force  of  things. " 

Introduction  of  Coined  Money.  —When  first  brought  to 
market,  gold  and  silver,  like  copper,  iron,  or  any  other 
metal,  were  in  the  shape  of  bars  or  ingots ;  and  were 
exchanged  or  bartered  for  other  commodities  exactly  as 
these  would  have  been  bartered  for  anything  else.  The 
partic*  having  agreed  upon  the  quantity  of  the  precious 
metals  to  be  given  for  certain  goods,  the  quantity  was 
next  delivered  by  weight.  Nor  is  this  a  mere  conjectural 
statement,  advanced  in  a  later  age  to  explain  appearand 
and  resting  on  probability  only, 
cap.  9. )  and  Pliny  ( Hist.  Nat-  lib 

tti.it  such  was,  in  fact,  the  method  by  which  the  precious 
metals  were  originally  exchanged  for  other  things  in 
Greece  and  Italy  ;  and  the  sacred  writings  furnish  a 
striking  example  of  the  prevalence  of  the  same  primitive 
practice  in  the  East.  It  is  there  stated  that  Abraham 
weighed  400  shekels  of  silver,  ami  gave  them  in  exchange 
for  a  pieco  of  ground  he  had  purchased  from  the  soos  of 
lleth.  (Genesis,  xxlii.  16.)  It  is  also  mentioned  that 
this  silver  was  "current  money  with  the  merchant," 
an  expression  which  evidently  refers  to  its  quality  only  ; 
for.  had  the  silver  been  coined,  it  would  have  been  unne- 
cessary tc 


•never  they  happened  to  be  exchanged  for  com- 
and  their  adjustment  to  the  agreed  on  weight, 
e  been  a  very  difficult  and  troublesome  pro- 


must  have 

cess.   There  can,  however,  lie  no 

obstacle  to  the  use  of  the  precious,  metals  as  money 
would,  at  first,  be  found  in  the  difficulty  of  determining 
their  purity  or  fineness  with  sufficient  facility  and  ac- 
curacy. It  is,  indeed,  most  probable  that  when  they  ori- 
ginally began  to  be  used  as  money  their  quality  would  be 
infer  red  from  their  weight  and  colour.  Hut  the  extreme 
inexactness  of  the  conclusions  derived  from  such  loose 
and  unsatisfactory  data  would  soon  become  obvious ; 
and  the  devising  of  some  method  by  which  the  weighing 
of  the  metals  in  exchanges  might  he  dispensed  with,  and 
their  quality  be  easily  and  accurately  determined,  would 
be  seen  to  be  indispensable  to  their  general  use  as  money. 
Luckily  such  a  method  was  not  long  a  desideratum.  It 
was  earlj  discovered  that  to  ascertain  it>  purity,  and  in 
obviate  the  trouble  and  expense  of  weighing  the  metal, 
all  that  was  necessary  was  to  form  it  into  coins  ,  that  it, 
to  mark  each  piece  with  a  public  stamp  or  authoritative 
impress  declaring  its  weight  and  fineness.  Such  appear 
to  have  been  the  steps  that  led  to  the  formation  ana  In- 
troduction of  gold  and  silver  coin*  (Goguet,  DeTOrigine 
ties  Lois,  1.  269.  4to  ed.) ;  the  employment  of  which  has 
of  the  very  greatest  utility,  and  has  perl 
•re  than  anything  else  to  facilitate  c 


it  is  necessary  to  bear  in  mind  that  the  nature  of  ex- 
changes, and  the  principle  on  which  they  are  made,  are 
not  thereby  ;it  all  affected.    Equivalents  are  .til!  irisen 
for  equivalents.    The  exchange  of  a  quarter  of  corn  for 
of  pure  unfashioned  gold  bullion  Is  as  much  a 
If  It  were  exchanged  for  an  ox.  or  a  barrel  of 
I  and,  supposing  the  metal  to  be  formed  into  a 
coin,  or  marked  with  a  stamp  declaring  its  weight  and 
fineness,  that  circumstance  could.  It  is  obvious,  make  no 
change  in  the  terms  of  the  barter.    The  coinage  would 
save  the  trouble  of  weighing  and  assaying  the  bullion, 
but  it  would  do  nothing  more.    A  coin  is  merely  a  i 
of  metal  of  a  known  weight  and  fineness,  and  the  i 
modlties  exchanged  for  it  are  uniformly  held  by 
parties  to  be  of  equal  value  ;  and  yet  these  obvious  con- 
Aristotle  (Polit.  lib .1.  I  siderations  have  been  very  generally  overlooked.  The 
xxxiii.  cap.  3.)  tell  us    notion  was  long  entertained  that  coins  were  merely  the 

signs  of  values  !  But  it  is  clear  that  they  have  no  more 
claim  to  this  designation  than  bars  of  iron  or  copper, 
sacks  of  wheat,  or  any  other  article.  Coins  exchange 
for  other  things  became  they  are  desirable  article* ,  which 
having  been  produced  by  an  expenditure  of  capital  and 
labour,  possess  real  Intrinsic  worth.  A  draft,  cheque, 
or  bill  may  not  Improperly,  perhaps,  be  regarded  as  the 
sign  of  the  money  or  coin  to  be  given  for  it ;  but  that 
coin  is  itself  a  valuable  commodity.  A  sovereign  is  not 
a  sign, -it  Is  the  thing  signified. 

Privilege  of  Coining.  I^gal  Tender —  In « 
vlate  the  endless  confusion  and  Inco 
not  fail  to  arise  were  individuals  pcrknmcu  iu  w™  mm« , 
from  the  circulation  of  coins  of  all  weights  and  degrees  of 
purity,  the  government  of  every  civilised  < 
hibited  the  issue  of  coins  by  private  parties,  | 
supplied  those  In  circulation.  Generally,  also,  very  i 
penalties  have  been  inflicted  on  the  forgers  of  coin,  or  on 
those  who  fabricate  counterfeit  coins, or  coins  of  leas  weight 
than  the  standard,  or  made  up  in  whole  or  in  part  of  some 
baser  or  less  valuable  metal.  It  is  obvious.  Indeed,  that 
the  extensive  practice  of  this  offence,  by  necessarily  ge- 
neratlnga  feeling  of  insecurity  and  suspicion,  would  check 
the  circulation  even  of  genuine  coins,  and  would  con- 
sequently in  so  far  deprive  society  of  the  advantages  re- 
sulting from  their  employment.  It  Is  found,  however, 
that  the  improvement  of  the  fabric  of  the  coins,  by  the 
perfecting  of  the  dyes  and  otherwise,  is  a  more  effectual 
means  than  even  the  utmost  severity  of  punishment  for 
the  prevention  of  forgery ;  though  some  very  considerable 
degree  of  the  latter  Is.  of  course,  always  indispensable. 

Where  the  use  of  coins  has  once  been  adopted,  all 
values  In  contracts  and  other  engagements  are  rated  or 
estimated  in  money ;  and  it  Is  usual  in  almost  all  coun- 
tries to  enact  that  coins  of  the  legal  or  standard  weight 
and  purity  shall  be  legal  tender,  and  to  declare  that  no 
legal  proceedings  of  any  kind  shall  be  Instituted  on  ac- 


I  country  has  pro- 
les, and  has  itwlf 


Without 

as  coin,  readily  received  as  an  equivalent  for  other 
gs.  the  Interchange  of  commodities  must  have  been 
very  limited,  and  consequently  the  divisions  of  labour 
very  imperfectly  established.  Now  money  obviates  these 
evils,  and  by  a  twofold  operation  augments  production. 
In  the  first  place,  it  saves  all  that  time  ami  labour  which, 
while  the  intercourse  between  man  and  man  is  carried  on 
by  barter,  must  frequently  intervene  before  a  person  can 
be  supplied  with  the  quantity  of  the  commodity  which  he 
wants  ;  in  the  second  place,  and  in  consequence  of  its 
saving  the  ttme  and  labour  which  must  otherwise  be  spent 
in  effecting  exchanges,  it  multiplies  tin'  transactions  of 
mercantile  Industry,  and  thus  allows  the  divisions  of  em- 
ployment to  be  more  thoroughly  established.  By  the 
first  operation  it  disengage*  a  very  considerable  portion 
of  labour  from  an  unproductive  occupation,  and  enables 
It  to  receive  a  more  useful  direction ;  by  the  second  it 
increases  in  a  very  high  degree  the  productive  powers  of 
the  labour  already  usefully  employed.  It  assists  every 
man  in  availing  himself  of  the  skill  and  dexterity  whicn 
he  may  have  acquired  in  any  particular  calling,  and 
promotes  cultivation  In  a  manner  suitable  to  the  climate 
and  soil  of  different  districts  and  different  countries. 
And  by  both  these  operations  coins  increase  to  an  extent . 
not  easy  to  be  calculated,  the  wealth  of  civilised  com- 
munities." (  Torrent  on  the  Production  of  Wealth,  p.  305. ) 

But,  however  great  and  obvious  the  advantages  attend- 
ing the  use  of  the  precious  metals  in  the  shape  of  coin, 
*  The  Roman  jurtat*  hare  gt*en  a  clear  and  con  clue  account  of  the 
circumMancet  thai  led  to  the  uw  of  manes,  and  of  lu  function* :  _ 
"  Ori^a  emmdi  vtmdimdifut  a  uermviatieothut  r+fit .  OJim  emim  mm 
US  rtmt  uummut  ;  nefw  atiud  mm,  aJiuA  urettum  iwdrfar;  ted 
■  ••nwifw,  i«b*I«.ji   rtrrrmlatrm  trmporum  at  rcrum ,  utililm* 
tnmtiha  /»rm«/n/«i(,  jmtmio  ptrrtnnam*  emit  ut  fUoA  ulteri  tuomtt 
oturi  derii.    SrJ  auU  no*  temper,  wc  fucile  eomrurrtM,  ut  nm  tu 
Kaher.t  y«<w/  'go  ietiderarem,  ,'uiirem  JkaUrrm  mueS  tu  utrifere  rttltt, 
"'  ••'<  •  '  "  ••«•'.  .->'l'i'  ruhlu  .1  ii     jhi[mIu,i  a  tttm.lt,      'ill-  fl!  ill^m 
ferm.,tatu,mum  ryuajitate  mmmmHIant  tulventrrt ;  toque  matnU  formd 
j>*H,,i  frrrMM,  wm  dominium  fur,  mm  lam  rx  tuhttauiia 
1'utm  «*  imintttat*  .  met  ultra  me,jc  utrumujue,  ted  ttHtrum 
j£^»M'«>.**Ut.  HI.  L  «W  CantTEtni*.) 


count  of  any  debt  or  pecuniary  obligation  against  any  in- 
dividual who  has  offered  to  liquidate  the  same  by  payment 
of  an  equivalent  amount  of  the  recognised  coin  of  the 
country.    A  pound  troy,  or  12  ox.  of  the  metal  of  which 


equivalent 

A  pound  troy,  or  12  os.  of  t 
Iver  coins  are  made,  contains  11 
and  1ft  dwts.  alloy.  This  pound  is< 
;  so  that  each  shilling  contains  *0'727 
fine  silver,  and  87  '27  grains  standard  silver ;  and  the 
money  pound,  consisting  of  20  shillings,  contains  I6M*M& 

? rains  pure  silver,  and  1 7  45454  grains  standard  silver, 
'rom  1600  down  to  1816,  the  pound  weight  of  standard 
silver  bullion  was  coined  into  62  shillings.  AU  the  English 
silver  coins  have  been  coined  out  of  silver  of  II  ox.  2  dwts. 
fine,  from  the  Conquest  to  this  moment,  except  for  the 
short  period  of  sixteen  years  from  the  34th  Henry  VIII. 
to  the  2d  Elisabeth. 

The  fineness  of  gold  is  estimated  by  carat  grains  equi- 
valent to  2}  dwts.  troy  ;  gold  of  the  highest  degree  of 
fineness,  or  pure,  being  said  to  be  24  carats  fine.  The 
purity  of  our  present  gold  coins  is  1 1  parts  fine  gold  and 
one  part  alloy.  The  sovereign,  or  twenty-shilling  piece, 
contains  113*001  grains  fine  gold,  and  123*274  grains 
standard  gold.  The  pound  troy  of  standard  gold  is  coined 
into  46  sovereigns  and  ^gjths  of  a  sovereign,  or  into  46V. 
lis .  Grf.  The  mint  or  standard  price  of  gold  Is  therefore 
said  to  be  467.  lis.  6rf.  per  pound  troy,  or  31.  17s.  lOJd.  an 
ounce.  The  alloy  in  coins  is  reckoned  of  no  value  ;  it  is 
allowed  in  order  to  save  the  trouble  and  expense  that 
would  be  incurred  in  refining  the  metals  to  their  highe»t 
degree  of  purity,  and  because  when  its  Quantity  is  small 
it  renders  the  coins  harder,  and  less  liable  to  be  worn  or 
rubbed.  Were  the  quantity  of  alloy  considerable,  it  would 
lrssen  the  splendour  and  ductility  of  the  metals,  and  would 
add  too  much  to  the  weight  of  the  coins. 

Before  the  art  of  metallurgy  was  well  understood,  the 
baser  metals  were  frequently  used  as  money.  Iron  was 
the  primitive  money  of  the  Lacedaemonians,  and  copper 
of  the  Romans.  But  both  iron  and  copper  deteriorate 
by  being  kept ;  and,  besides  this  defect,  the  rapid  im- 
ment  of  the  arts,  by  lowering  their  price,  rendered 
bulk  too  great  In  proportion  to  their  value  to  permit 
continuing  to  be  used  as  money.  Copper,  indeed. 
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fs  still  used  in  the  form  of  tokens,  convertible  Into  silver 
in  very  small  payments.  In  this  country,  copper  pence 
and  halfpence  are  rated  at  about  72  per  cent,  above  their 
real  value  ;  but  as  their  issue  is  exclusively  in  the  hands 
of  government,  and  as  they  are  only  legal  tender  to  the 
extent  of  one  ihtlimg  in  any  one  payment,  this  over* 
valuation  it  not  productive  01  any  bad  effect.  The  use  of 
copper  in  other  countries  is  limited  in  much  the  same 


ay  ;  gold  and  silver  being  every  where  the  only  metals    the  value  of  the  English  i 


contained  previously  to  1103.  In  Spain  and  some  other 
countries,  the  degradation  has  been  carried  still  further. 

From  12%  to  I36&  the  coins  of  England  and  Scotland 
were  of  the  same  weight  and  purity ;  but  at  the  last- 
mentioned  epoch  the  standard  of  Scotch  money  was,  for 
the  first  time,  sunk  below  that  of  England  ;  and  by  suc- 
cessive degradations  the  value  of  Scotch  money,  at  the 
union  of  the  crowns  in  1600,  was  only  a  twelfth  part  oi 


made  use  of  in  the  manufacture  of  the  coins  used  in  con- 
siderable payments. 

Variation*  of  tkt  Standard.  —  The  value  of  all  sort*  of 
property  being  estimated,  and  the  stipulations  In  almost 
all  contracts  for  its  purchase,  sale,  or  hire  being  made  in 
money  or  coins,  it  it  plain  that  no  change  can  take  place 
in  the  value  of  such  money  or  coins  without  virtually 
subverting  these  estimates  and  contracts,  and  enriching 
the  debtor  portion  of  society  at  the  expense  of  the  cre- 
ditor portion,  or  nee  vcrtd.  As  the  cost  of  producing  all 
is  liable  to  vary  from  improvements  in  the 
the  exhaustion  of  the  present  or  the  discovery  of 
sources  of  supply,  none  can  be  selected  to  serve  as 
money  or  coin  that  may  not  vary  in  its  cost  or  real  value. 
It  is  believed,  however,  that  the  precious  metals  vary  lets 

"  be  suggested  ;  and,  with 


jof  the  American  mines,  it  seems  to  have 
y  constant  at  other  periods, 
in  addition  to  the  fluctuations  naturally  inherent 
in  the  value  of  coins,  arising  from  variations  in  the  cost 
of  the  metal  of  which  they  are  made,  their  standard  has 
li-t-i)  repeatedly  changed.  Notwithstanding  thai  money 
or  coin,  from  its  being  universally  used  as  a  scale  by 
which  to  compute  the  value  of  all  commodities,  and  as 
the  equivalent  for  which  they  are  commonly  exchanged, 
is  by  far  the  most  important  of  all  the  measures  used  in 
society,  and  should,  consequently,  be  preserved  as  in- 
variable as  possible,  there  Is  none  that  hat  been  so  fre- 
quently altered.  The  necessities  or  extravagance  of  go- 
vernments have  forced  them  to  borrow  ;  and,  to  relievo 
themselves  of  the  incumbrances  thus  contracted,  they 
have  almost  universally  had  recourse  to  the  disgraceful 
expedient  of  degrading  the  coin  ;  that  Is,  of  cheating  those 
who  lent  them  money  to  the  extent  of  the  degradation, 
and  of  enabling  every  other  debtor  in  their  dominions  to 
do  the  same. 

The  ignorance  of  the  public  in  remote  ages  facilitated 
this  species  of  fraud.  Had  the  names  of  the  coins  been 
changed  when  the  quantity  of  metal  contained  In  them 
was  diminished,  there  would  have  been  no  room  for  mis- 
apprehension. But,  although  the  weight  of  the  coins  was 
undergoing  perpetual  and  their  purity  occasional  reduc- 
tions,  their  ancient  denominations  were  almost  uniformly 
preserved ;  and  the  people  who  saw  the  same  names  still 
remaining  after  the  substance  was  diminished,—  who  saw 
coins  of  a  certain  weight  and  fineness  circulate  under  the 
names  of  florins,  livres.  dollars,  and  pounds,  —  and  who 
saw  them  continue  to  circulate  as  such  after  both  their 
weight  and  the  degree  of  their  fineness  had  been  lessened, 
began  to  think  that  they  derived  their  value  more  from 
the  stamp  affixed  to  them  by  authority  of  government 
than  from  the  quantity  of  the  precious  metals  they  con- 
tained. This  was  long  a  very  prevalent  opinion  ;  but 
the  rise  of  prices  which  invariably  followed  every  reduc- 
tion of  the  standard,  and  the  derangement  that  was 
thereby  Derationed  in  every  pecuniary  trantartlon,  un- 
deceived the  public,  and  taught  them  and  their  rulers 
the  expediency  of  preserving  the  standard  of  money  in- 
violate. 

The  standard  may  be  reduced  by  simply  raising  the 
denomination  of  the  coin  ;  by  ordering,  for  example,  that 
a  half-sovereign  should  pass  for  a  sovereign,  and  the 
latter  for  a  double  sovereign,  Ac.  If  Injustice  be  resolved 
updn,  this  it  the  least  mischievous  way  in  which  it  can 
be  perpetrated,  inasmuch  as  it  caves  all  the  trouble  and 
of  a  recoinage.  But  as  it  renders  the  fraud  ob- 
and  glaring,  it  has  rarely  been  resorted  to  ;  and 
st  reductions  have  been  e fleeted  either  by  diminishing 
the  weight  or  the  coins,  or  by  increasing  the  proportion 
1  of  which  tbey  are  made,  or  both. 

1  countries  seem  to  have  had 
the  weights  commonly  used 
,  and  contained  the  exact  quantity  of  the  precious 
metals  indicated  by  their  name.  Thus,  the  talent  was 
a  weight  used  in  the  earliest  period  by  the  Greeks,  the 
oi  or  panda  by  the  Romans,  the  livre  by  the  French,  and 
the  pound  by  the  English  and  Scotcn  ;  and  the  coins 
originally  in  use  in  Greece,  Italy,  France,  and  England 
bore  the  same  names,  and  weighed  precisely  a  talent,  a 
pondo,  a  livre,  and  a  pound.  The  standard  has  not,  how- 
ever, been  preserved  inviolate,  either  in  modern  or  ancient 
times.  It  has  been  less  degraded  in  England  than  any 
where  else ;  but  even  here  the  quantity  of  silver  in  a  pound 
sterling  is  less  than  the  third  part  of  a  pound  weight, 
the  quantity  it  contained  in  1300.  In  France,  the  livre 
current  in  17»*i»  contained  less  than  one  nzty-utth  part  of 
the  silver  Implied  in  its  name,  and  which  it  had  actually 


of  alloy  in  the  metal  of  which  they  are  made 
Originally  the  coins  of  all  countries  seem 
the  same  denominations  as  the  weights  cor 


an  end  to  by 

Ulver 
with 


?y  of  the  same  denomination. 
It  remained  at  this  point  till  the  union  of  the  kingdoms 
cancelled  the  separate  coinage  of  Scotland. 

The  gold  ana  silver  coins  of  Ireland  have  been  for  a 
considerable  period  the  same  as  those  of  Great  Britain  ; 
but  until  1825  they  were  nominally  rated  <4  P*'r  cent* 
higher.  This  difference  of  valuation,  which  was  attended 
with  considerable  inconveniences,  was  put  i 
the  act  6  Geo.  4.  c.  79., 
throughout  the  empire. 

Mint  or  Government  Valuation  of  Gold  and  Silrer 
Coin* —  If  both  gold  and  silver  coins  be  mad< 
tender,  it  is  obviously  indispensable  that  their  valu 
respect  to  each  other  tho"ld  ^^jjj^  *"nh"iribe  ;  "Vtfed 

to  discharge  the  claims  upon  them  by  payments  either 
of  gold  or  silver  coin*,  according  to  some  regulated  propor- 
tion,—a  practice  which  was  long  adopted  in  England. 

But  the  value  of  each  of  the  precious  metals  is  liable 
to  perpetual  changes  ;  and  hence,  how  accurately  soever 
their  proportional  value,  as  fixed  by  the  mint  regulations, 
may  correspond  with  the  proportion  which  they  actually 
bear  to  each  other  in  the  market  when  the  regulation  is 
made,  the  chances  are  ten  to  one  that  it  will  speedily 
cease  to  express  their  relation  to  each  other.  The  mo- 
ment, however,  that  such  a  change  takes  place.  It  becomes 
the  obvious  interest  of  every  one  who  has  a  payment  to 
make  to  make  it  in  the  overvalued  metal  ;  which,  con- 
sequently, becomes  the  sole,  or  nearly  the  sole,  currency 
of  the  country.  Hence  the  reason  why  the  coins  of  somo 
countries  are  almost  wholly  of  silver,  and  others  almost 
wholly  of  gold.  It  is  estimated,  for  example,  that  when 
it  was  fixed,  in  1717,  that  the  guinea  should  exchange  for 
21  shillings,  gold  was  overvalued  as  compared  with  silver 
to  the  extent  of  1^  per  cent.  (Liverpool  on  Coins, 
p.  M.)|  and  as  the  real  value  of  silver  with  respect  to 
gold  continued  to  increase  during  the  greater  part  of  la«t 
century,  the  advantage  of  paving  In  gold  in  preference  to 
silver  became  more  decided,  and  ultimately  led  to  the 
universal  use  of  gold  in  all  large  payments,  and  to  the 
fusion  or  exportation  of  all  silver  coins  of  full  weight. 
(Liverpool,  loco  eit.) 

In  France  a  different  valuation  of  the  metals  has  had 
a  different  effect.  Previously  to  the  recoinage  in  I7H5, 
the  Louis  (Tor  was  rated  in  the  mint  proportion  at  only 
24  livres,  when  it  was  really  worth  25  livres  10  sols. 
Those,  therefore,  who  should  have  discharged  the  obli- 
gations they  had  contracted  by  payments  of  gold  coin 
instead  of  silver,  would  plainly  have  lost  1  livre  10  soli 
on  every  sum  of  24  livres.  In  consequence  very  few 
such  ftayments  were  made ;  gold  was  almost  entirely 
banished  from  circulation,  and  silver  became  almost  the 
only  species  of  metallic  money  used  in  France.  (Say, 
Trait*  a" Economic  Politique,  torn.  I.  p.  393.) 

In  1816  a  new  system  was  adopted  in  this  country  ;  it 
being  then  enacted  (56  Geo.  3.  c.  6H.),  that  gold  coins  only 
should  be  legal  tender  in  all  payments  of  more  than  40 
shillings.  The  pound  of  silver  bullion  that  had  previ- 
ously been  coined  into  62  shillings  was  then  also  coined 
into  66  shillings,  the  additional  four  shillings  being  re- 
tained by  government  as  a  seignorage  or  duty  (amount- 
ing to  614  per  cent.)  upon  the  coinage.  To  prevent  the 
silver  coins  from  becoming  redundant,  government  has 
retained  the  power  to  issue  them  in  its  own  hands. 
Under  these  regulations,  silver  has  ceased  to  be  a  stand- 
ard of  value,  and  forms  merely  a  subordinate  or  subsi- 
diary species  of  currency,  or  change,  occupying  the 
place  In  relation  to  gold  that  copper  occupies  in 
to  itself.   This  system  has  been  found  to 


ingly  well. 

A  good  deal  of  difference  of  opinion  has  existed  at  to 
whether  gold  or  silver  coins  are  Itest  fitted  for  being 
made  a  legal  tender.  It  does  not  seem  that  the  one  pos- 
tetses  any  very  striking  advantage  over  the  other ;  none. 


any  very  striking  advantage  over  the  other ; 
certainly,  that  would  justify  a  change,  after  a  selection 
hat  Iteen  made  and  acted  upon  for  any  contiderable  period. 

Down  to  1626,  a  seignorage  or  duty  upon  the  coinage 
was  usually  charged  upon  the  gold  and  silver  coins  issued 
by  the  mint ;  and  it  may  be  easily  shown  that  the  impo- 
sition of  such  a  duty,  when  it  is  not  carried  to  an  undue 
height,  is  advantageous.  A  coin  is  more  useful  than  a 
piece  of  uncoined  bullion  of  the  tame  weight  and  purity  ; 
the  coinage  fitting  it  for  being  used  as  money,  while  It 
does  not  unfit  it  for  being  used  for  any  other  purpose. 
When,  therefore,  a  duty  or  seignorage  is  laid  upon  coin 
equal  to  the  expense  oi  coinage,  it  circulates  at  its  real 
value  ;  but  when  this  charge  is  defrayed  by  the  public.  It 
circulate*  at  less  than  its  real  value,  and  is  consequently 
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melted  down  or  exported  whenever  there  is  any 
for  bullion  in  the  arts,  or  any  fall  in  the  ex- 
It  li,  Indeed  true  that  were  a  seignorago  to  be 
laid  on  gold  coini,  it  would  be  necessary,  to  prevent  an 
enhancement  of  the  value  of  the  currency,  that  their 
weight  should  be  proportionally  reduced ;  and  It  ii  ou 
this  account  better,  perhaps,  to  let  them  remain  on  the 
Hut  when  a  selgnorage  was  laid  on  the 
it  was  not  necessary  to  take  the  clr- 

:  for  as  they 

were  marie  subordinate  to  gold,  and  were  intended  to 
serve  as  change  merely.  Its  imposition  had  no  tendency 
to  raise  the  value  of  the  currency,  at  the  same  time  that 
It  was  calculated  effectually  to  prevent  the  fusion  of  the 
coins,  and  to  yield  a  small  revenue  to  government. 

The  exportation  and  importation  qf  gold  and  silver 
coins  was  formerly  prohibited ;  but  in  1819  it  was  en- 
acted <.V>  Geo.  3.  c.  49.1,  that  they  might  be  freely  ex- 
ported and  imported,  without  being  liable  to  any  charge 
or  duty  whatever ;  and  they  may  be  imported  without 
being  either  reported  or  entered  at  the  custom-house. 
This  regulation  has  rendered  it  next  to  impossible  to  as- 
certain the  value  of  the  bullion  Imported. 

Paper  Money  But,  how  great  soever  the  advantages 

resulting  from  the  employment  of  gold  and  silver  as 
monev.  we  are  not  to  suppose  that  these  are  obtained 
gratuitously.  The  use  of  a  metallic  currency  is  accom- 
panied hy  a  heavy  expense  ;  and  there  Is  a  much  greater 
difficulty  In  effecting  payments  by  the  agency  of  coins 
than  one  might,  at  first,  be  disposed  to  believe.  If  the 
currency  of  the  United  Kingdom  consisted  wholly  of 
gold,  it  would  certainly  amount  to  at  least  60  millions 

per  cent, 
hardly  lie 
Hut  this 

Is  really  a  far  less  serious 'obstacle  to  the 
exclusive  use  of  the  precious  metals  as  monev  than  their 
weight,  and  the  trouble  and  expense  attendfng  the  car. 
rying  them  about.  The  weight  of  1000  sovereigns  ex- 
ceeds VI  lbs.  troy  ;  so  that  it  would  be  necessary  to  em- 
ploy a  waggon  to  make  a  large  payment  even  in  gold. 


sterling ;  Ihe  expense  of  which,  allowing  $th 
for  the  wear  and  tear  and  loss  of  coins,  could 


It  it  also  very  difficult  to  employ  it  in  the  making  of  i 
payments,  provided  they  have  to  be  made  at  any  I 
drrable  distance,  inasmuch  as  the  expense  of  tending; 
gold  hy  post,  and  the  premium  to  guarantee  it  againac 
loss,  amount  to  a  considerable  sum.  Hence  it  is  that  aUI 
commercial  nations  endeavour  to  fabricate  a  portion  of 
their  money  of  some  leas 
teriai  thanoulllon;  and  1 


use  of  money. 

Of  the  substitutes  that  have  been  resorted  to  Instead  of 
gold  and  silver  coins,  paper  notet,  payable  on  demand, 
have  been  by  far  the  most  generally  adopted,  and  are  in 
all  respects  the  most  eligible.  Intrinsically  they  are 
almost  destitute  of  value,  so  that  their  employment  and 
their  lots  costs  next  to  nothing  *  ;  and  they  may  be  car- 
ried about  or  transmitted  by  post  with  the  utmost  facility. 
But  though  in  these  respects  the  employment  of  pieces  of 
paper  instead  of  coins  leaves  nothing  to  be  desired,  it  is 
plain  that  having  no  value  in  themselves  their  value  matt 
depend  entirely  on  artificial  means  or  regulations.  They 
are  commonly  issued  as  a  substitute  for  or  representative 
of  coin,  the  issuer  being  bound  to  pay  their  value,  or  t  i :  • 
sums  they  profess  to  represent,  in  coin  of  the  standard 
weight  ana  purity,  the  moment  it  is  demanded  ;  and  so 
long  as  this  regulation  is  really  and  bond  fide  complied 
with,  no  inconvenience  can  result  from  their  employ- 
ment. Practically,  however,  it  is  found  no  easy  mattt-r 
to  carry  these  regulations  into  effect;  and  this,  and  in- 
deed every  country  In  which  paper  money  has  been  I 
has  repeatedly  sustained  the  greatest  Injury  from  its  I 
Issued  in  excess  or  on  unsound  principles.  Paper  money, 
in  fact,  can  never  be  either  securely  or  beneficially 
ployed,  unless  the  quantity  of  it  in  circulatioi 
actly  as  the  quantity  of  gold  or  silver  coins 
stituted  in  its  stead  would  do  were  it 
having  elsewhere  inquired  into  the  means  by 
identity  between  the  value  of  coins  and  paper  notes  may 
be  l«-*t  maintained,  we  beg  U)  refer  the  read,  r  to  the 
article  Banks  in  this  Dictionary  for  a  farther 
of  this  important  branch  of  the  subject. 


I.  English  Coins  Account 

Profit  upon  the  Co 
the  present  Time. 


it  of  the  English  Silver  and  Gold  Corns :  showing  their  Value,  the  Scignorage  or 
and  the  Price  of  the  Pound  Troy  of  Standard  Gold  and  Silver,  from  the  Conquest  to 
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II.  Accovnt  of  the  Content*  or  Weight,  and  of  the  i 


Arcoi  NT  or  the  Content*  or  Weight,  and  of  the  | 
Value  In  Sterling,  of  the  principal  Gold  Coin* of  dlf- 


Silvbr  Coins  — 


A  ;  .r  si  «n  DoM 


Bavabia : 

Mam  d'or,  or  Maximilian 
Ducat 

II 


Duppla  or  pktolc 

40  Lire  piece  of  1SITH 
Nambs: 

Mi  ducat  piece  of  1783 

Three  duel  piece,  or  oncetta,  of  1&18 
NrrMtiiiKiM  : 

Gold  Hon,  or  1  4  florin  piece  - 

Ten  florin  piece  (1S'<0) 
Pobtv.iai  : 

Itorwaon  of  84.000  ree» 

Door,  of  ItJUM  ran 

MUdorvorLltbonnitM-(J,\c.  in  prop 
Pnrmi  a  : 

FiTdTrick  <«~kP>  " 
Bona: 

Scudo 
Hi  mia  : 

Ducat  • 

Imperial 
Saasmia : 

CM 
SaIO«v : 

Ducat 
SrAia: 

l'utote 
Swidbn  : 

Ducat 
SnrrrxaaLASB : 

MS 
Tiscabv : 

Zerchino  o: 
Umreo  SrArm- 

*  Ea«ie<  land}  in 
Vexit  a : 

Zerchino  or  sequin  (1  and  J  In  prop  ) 
Ea*t  I  antes : 

Mohurofl770 
Mohur,half<1787),|ta 
Mohur  Sieca  of  Denial 
Rupee,  Bombay  (18181 
Rupee  of  Madraa(l»18) 
PaKodaaUr 


93-3 

1131 

56-33 

89-7 

599 

98-6 
53-3 

MS 


538 

179-7 

191  9 

58-1 

1171 
938 

759- 

101-5 

152-8 

184-5 


Value  in 
Merlin*. 


«.  if. 

is  l<y™ 


in 


9-97 

7  44 

4151 


9  370 

16  614 

80  0- 
0  10 

13  10-3 

9  433 


If, 
ff 


4-66 
319 


9  413 

19  1-37 


367- 

.ill 

SI  9-8 
59/9 
90-1 
51-9 


S46-I 

33-6 

186-8 
94- 
1K9-S 
164-7 
163- 
41-8 


9 
15 
13 

81 
1U 

80 
It 


II 


498 

7-  74 
9-64 

6-89 
3-40 

8-  69 
3-93 

0-70 
86  11-84 

38  7  84 
16  3-49 

CI  11-43 

9  4-98 
38  8-31 

»  810 
9  4-34 

15  11-33 
9    8  88 


9 

43  6C6. 

9  383 

33  0-78 

16  7  64 

30  104 

89  1-78 

89  9  48 

7  4-77 


III.  Account  of  the  Content*  or  Weight,  and  of  the 
Value  in  British  Standard  Sllrer  at  5*.  2d.  an  ounce, 
of  the  principal  Silver  Coin*  of  different  Countries. 


Atrial*: 

RixdoUar,  or  florin,  Convrntinn 
Copftnick,  or  80  t  rentier  piece 
M  »it*  copf,  or  10  erruuer  piece 

BaMpi 

RixdoUar 
Bavabia  : 

Rltdollar  of  1800  (&  in  proportion) 

Copftauck         •  • 
Ba>  *a«  hk  : 

RixdoUar .  I 

Half  riadoUar 
Daaatax : 

RykwUler 

II  Hf  Mkvloler  - 

Mark,  specie,  ot  Ink  dalcr 
Eboi^wd  : 

Crown  (otV) 

Half  crux 

Khllllni 

Nil 

(rm 

Halfc 

Sixpence 
Pban«.i 
Franc 
IX  mi  franc 


^*  Th»  rilue  of  the  American  eagle  U  taken 


Content* 
in  pure 

Silter. 

Value  In 

Sterl  m^. 

grains. 

179-6 
59-4 
8S8 

a. 
8 
0 
0 

d. 

1-CT7 

8-29 
4-01 

338  1 

4 

a- 

345-6 
394 

4 

0 

0-85 
8-89 

SM-t 
179-6 

4 
8 

915 
1-07 

3*8-4 
194  8 
64-4 

4 

8 

0 

6-83 
311 
7  59 

489*7 
8148 
85-9 
48-9 
403-6 
801-8 

» 

A  0- 
8  6- 
1  0- 
0  6* 

4  8-36 

5  418 

8  ■a 

69-4 
34-7 

0 
0 

9-69 
4-84 

from 


aatayx  of 


38  achilllna  piec 

1  -1) 


Ua»oA : 

,   Scudo,  of  8  lire 
II  a  w  m  r.. ii : 

Riadullar,  apeel 

DouMc  mark, 

P«8,n 
Habovkb : 

RixdoUar,  Constitution 
Florin,  or  |»irve  of  t,  line 

IlOII.AKI).  " 

Florin 
1. 1- bbc  : 

RixdoUar, 
Mark 

LlC<  »  : 


Pinto 


Malta  . 

Ounce  of  30  tarl  of 

8  Tarl  piece 
Mn  aw  : 

Hcudoof6Ure(|ln 

Lira 
MoDaaa  : 

Kcudo  • 
Nari-aa 

Ihicat,  new  (  J  ln 

Piece  of  10  f 
NrmrBLAKM: 

Plorln 

Half 
Pot-AMD  : 

Florin,  or  gulden 

POBTUUAJ, : 

New  crusado  ( 1 809) 
Sel»  rintenu,  or  piece  of  1*0  rc-cx 
Teatoon 

Pobiuoi  aaa  Colonibs: 

Piece  of  8  macule,  of 

Africa 
Ditto  of  4  ditto  • 
PavealA: 


Bomb 

Scudo,  or  crown  « 
Mexxo  tcudo,  or  half  crown 
Paolo        •  • 
Rlmia  : 
Rouble 

Rouble  of  Alexander  (1805) 
2u  Copeck  piece (1767) 
5  Copeck  piece 

N  AH  MM  A  : 

Scudo,  or  crown  (}  and  J  in  prop.) 

Saxojo : 

RixdoUar,  Convention  (A  and  1  in  prop 
Sicii  v  t 

Scudo  (1  in  proportion)  •• 
Spaih  : 

f  Dollar,  of  late 
Half  dollar, 
SwaoBB : 

RixdoUar 
Switzbbi  abd: 
of  4 

Ttnutarv  i 

Pia»tre(1818) 
Tubcabv  : 

Lira 
UMiiao  SrATaa  : 

Dollar 

WlHTRMRBBO I 

RixdoUar, 
( orifUu.  k 
East  fwoiMS 
Rupee  Sicca, 


by  the  Kaat  India 


upee  .  . 

Companr  at  Calcutta 
Calcutta  (1818) 
Bombay,  new,  or  Sural  (1818 
Corn  pan  j '«  nip.  11835) 
anain,  Cananore 
ibay,  old 


Pondlirherry 
Ditto,  double 


Oulden  of  the  Dutch  E.  I.  Co.  (1880) 


CattenU 
in  pure 
Sll.i-r. 


457-4 

397-5 

810-3 
30-1 

40O-3 

roo-3 

146-8 
98-4 
141-6 


1-9 
I 


337-4 
17-7 

319-6 
58-8 

887- 1 

893-4 
895  1 

148-4 

;3- 


198  8 

46-6 
48-5 
83-3 
80-4 


198-4 

371-3 
185  7 
37-8 

318  1 
87S1 

1*1 

384-7 

358-8 

318-8 

3709 
lb3-4 

388-5 

4076 

677 


3T01 

5591 


17.V8 
173-«J 
K.4-7 
165 

38-9 

35- 

8  1-8 

39- 
148-4 


Value  la  ] 
Merlin*,  i 


d. 

3  3-87 

4  7-49 

9  5-36 
0    6  V) 


7-89 
3U6 


1  8-49 

1  0-90 

1  777 

4  6-78 

1  8-07 

4  398 

3  1111 

0  9-41 


8*8 

7-37 


3  413 


3-84 
3  80 


1  8-78 
0  10-46 

0  11-78 


4-  67 
6-50 

5-  V3 
3-/5 

x-si 


I  10-31 
0  10-90 


3-!o 

3-87 
1-93 


0  519 


8  7  58 

3  883 

0  8-74 

0  813 


3 
4 
4 

1 

i 

4 
I 

0 
0 
4 

4 

0 


9-31 

tm 

0-  62 

3-79 

1-  88 

C-88 
9-18 


7  45 
3-C8 
8H 


0-54 
0-56 

11-01 

11 
4-5 

4-  88 
318 

5-  44 
8-78 


Ancient  Corns.  —  We  subjoin,  for  the  convenience  of 
*uch  of  our  reader*  as  may  have  occasion  to  comult 
works  in  which  reference  is  made  to  ancient  coins,  the 
following  table*  of  those  that  were  principally  current 
among  the  Jews,  Greeks,  and  Romans.  They  were  cal- 
culated by  Dr.  Arbuthnot  (TabU$  qf  Ancient  Corns, 
IVeiehts,  \c  4to  ed.  Lond.  1754),  and  do  not  differ  ma- 
terially from  the  table*  of  Paucton,  whose  Mrtrologie 
i  u.i,  Pari*.  1780)  la  the  most  complete  and  elaborate 
work  that  has  ever  been  published  with  respect  to  an- 
cient monies,  weights,  and  measures .  At  the  *ame  time 
we  confess  we  should  not  be  disposed  to  place  much  re- 
liance on  these  tables,  and  we  have  elsewhere  stated  our 


for  holding  this  opinion —  (Art.  "  Money,"  New 
ncjfc.  Srilanmco .) 

the  Spardah!ltu^n  **  Bni*'mU?  clrculatrd  under  the  name  of 
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MONEYERS,  COMPANY  OF. 
Jewish  Coin*. 

Name*  and  Proportion*. 
Gmh 


Value  in  Sterling. 


10 

Dck»h 

• 

— 

• 

.      0  1 

20 

t 

Shekel 

0  2 

3I 

1.VO0 

1X0 

50 

Mxneh 
Mlna  lletom 

.      6  14 

60,000 

6,000 

3,000 

CO  1  Talent 

• 

-   342  3 

9 

KolUlu*  aureus,  or  sextula,  worth 


Lepton 

- 

•  * 

0 

0 

7 

Ohalcus 

0 

0 

•9 

It 

X 

DicliaUns 

*  • 

0 

0 

'A 

28 

4 

2 

• 

•  • 

0 

0 

•ft 

56 

8 

4 

1  ow 

* 

•  • 

0 

1 

'1 

11? 

16 

8 

* 

0 

1 

■i 

2/1 

32 

16 

*  Tet 

NMUtTl    *  - 

0 

ft 

48 

SI 

« 

3 

" 

0 

7 

ft 

(;•,'/ 

96 

48 

24 

12  i 

6 

S 

* 

Didrachma 

1 

ft 

1 

1,321 

m 

48 

"tTf 

17 

J 

2  Tetradrarhma  2 

7 

0 

1,660 

VI. 

60 

14 

& 

}» 

t 

9 

s.  d. 

» 0  !1* 


on  n| 
l  - 
5475 


t.     4.  «T». 


Of  these,  the  drachma  and  didrachma  were  of  silver ; 
the  rott,  for  the  mott  part,  of  brass. 

The  drachma  is  here,  with  the  generality  of  authors, 
supposed  equal  to  the  denarius :  though  there  is  reason 
to  believe  that  the  drachma  was  somewhat  the  weightier. 


Value  In  Sterling. 

_    _  L.  *.  4. 

The  Grecian  gold  coin  v«  the  water  aureus,  weigh- 
ing 2  Attic  drachm*,  or  half  of  the  Mater  argen- 
teua ;  and  eschanging  usually  (or  25  Attic  drachmas 


»«  .i  1 1 ,  i         -  »  -  • 

But  according  to  our  proportion  of  gold  to  silver  it 

was  worth 
Therr  were  likewise  the  i 


for  28  Attic  drachma*,  or 
The  itater  Philippic  us,  and  Mater  A I 
of  the  mam*  value. 


sdrlr 


0  16  11 

1  0  9 

0  18  1 

1  12  Si 


Roman  Coins. 

Sterling. 
».   4.  fri. 

•       0  0 


* 

Scmbella 

• 

;    0  0  Hft 

4 

t 

I.ihella  1 
A.  j 

• 

■    0  0  *h 

-     0  1  H* 

10 

T 

** 

Sesterdu 

■ 

20 

10 

ft 

„  1  Quinarios  1 
1  |  Victorlatua  j 

• 

-  OSS* 

~*0 

20 

10 

.1  ,1W,„ 

• 

0  7  3 

r  gold  to 

to  the 

According  to  the  decuple 

Utj  and  Julius  Pollux 
According  to  the  proport 


.  or  aureus,  weighed  generally 
ie,  accuTiting  lu  the  pro- 


by 


L.  I.  4. 

1   4  5f 
1   0  9 
0  12  11 

0  16  1{ 


oV'w'h^^^ 
ralue  •  . 

tO'NKYERS,  COMPANY  OF.  This  company, 
ch  is  of  very  ancient  origin,  are  officers  of  the  Royal 
it,  under  whose  superintendence  and  responsibility 


MO'NKYERS,  COMPANY  OF.  This  company, 
whicf-  1 

Mint,  under  whose  superintendence  and  responsibility 
the  various  moneys  of  the  realm  are  manufactured.  They 
receive  the  bars  of  standard  metal  from  the  melter,  and 
under  their  direction  these  are  rolled  down,  cut  into 
blanks,  and  coined  :  these  processes  are  described  under 
the  word  Coinage.  The  connection  of  the  Company  of 
Moncyers  with  the  other  officers  of  the  mint  will  be 
evident  from  the  duties  or  the  other  officers,  which  are 
stated  under  the  word  Mint.  (  See  also  Mr.  Atkinsons 
766  con»tltl"iou  of  the  Company  of 


MONOGRAM. 

Money ers,  in  the  Parliamentary  Report  of  the  Select 
Committee  on  the  Koyal  Mint,  1837,  p.  119.) 

MONOCA'RPONS    (Or.  u*»t,  untie,  and  a«fT< 
fruit),  is  a  terra  invented  by  De  Candolle  to  designate 
what  gardeners  call  annual  plants,  and  a  few  others  •  hich. 
like  the  American  aloe,  although  they  may  live  for  many 
years,  yet  perish  as  soon  as  they  have  once  borne  Trait. 

MO'NOCHORD.    (Gr.  and  XHln  string.) 

In  Music,  an  instrument  consisting  or  a  sinj  " 
stretched  between  two  bridges  standing  on  a  | 


"•JETS- 


portion  of  mi 

harmonical  canon,  or  the  canonical  rule. 

MONOCHUOMA'TIC  LAMP.  When  a  solution  or 
common  salt  is  added  to  spirit  or  wine,  the  mixture  burnt 
with  a  flame  in  which  yellow  predominates  almost  to  the 
exclusion  or  the  other  coloured  rays ;  the  consequence  i«, 
that  objects  viewed  by  this  light  are  all  either  vellow  or 
black,  and  deficient  in  the  tints  which  they  exhibit  when 
seen  by  solar  light,  or  by  that  or  our  ordinary  combusti- 
bles. (See  Sir  David  Brewster,  in  the  volume  of  the  Fa- 
mily Library  on  "  Natural  Magic")  The  term  Homo- 
chromatic  is  of  the  same  origin  as  — 

MO'NOCHROMB.  (Gr.  **•»•*.  and  colussr.) 
A  painting  executed  in  a  single  colour.   Sec  Painti/cg. 

MO'NOCOTYLE'DONS.    (Gr.  and  u» 

>.  *  :  i>.  a  lobe.)  A  class  of  plants  having  but  one  coty- 
ledon or  seed-lobe  in  the  embryo.  They  axe  now  more 
generally  called  F.ndogcns,  which  see. 

MO'NODELPHS,  Monodclphi.  (Gr. M«»£<.and i 
a  womb.)   A  name  given  by  De  Blainville  to  the 
sub-class  in  his  binary  division  or  Mammalia,  com 
bending  those  which  have  no  supplementary  external 
pouch  or  marsupium,  but  which  bring  rorth  the 
in  a  state  sufficiently  mature  not  to  require  such" 
t  is  antithetical  to  Dutelphs. 

and  eSau;,  a  tooth.) 


tional  protection.    It  is  autith 
MO'ttODON.   (Gr.  /a*,*, 
generic  name  or  the  narwhal. 


1,  signifying  iu  suf 
tooth,  which  projects  like  a 


culiarity  or  having  but 

horn  from  the  fore-part  or  the  head;  a  second  tooth, 
however,  Is  always  to  be  found  concealed  in  the  adjoining 
jaw,  where  It  remains  in  a  rudiiwiu.il  slate.  In  the  fe- 
male both  tusks  are  rudimcntal. 

MO'NODY.  (Gr.  **•»•*,  and  <i  song.)  A  species 
or  poem  or  a  mournful  character,  in  which  a  single 
mourner  Is  supposed  to  bewail  himseir:  thus  dislingui  »hed 
from  those  pastoral  elegies  (like  the  Daphnit  of  Virgil) 
which  are  in  the  form  ot  dialogues. 

MONOZ'CIA.  (Gr.  **«*«,  and  *»*•*-.  a  house.)  In 
Botany,  the  twenty -first  class  In  the  system  of  Llnnarm. 
comprising  the  Androgynous  plants,  or  those  w  ho*e  str  uc- 
ture  is  both  male  and  female. 

MO'NOGRAM.  (Gr.  «*•#«,  and  j^w**,  tetter,  or 
writing.)  An  abbreviation  of  a  name  by  means  of  a 
cipher  composed  or  two  or  more  letters  intertwined  with 
each  other.  Monograms  were  used  on  coins  in  very  an- 
cient times,  being  found  on  Greek  medals  of  the  a*c  of 
Philip  and  Alexander  of  Macedon.  The  Greek  mom- 
gram  or  the  name  or  Christ,  which  resembles  P  placed 

perpendicularly  in  the  middle  or  an  X,  thus  -\|^  ,  Is  i 

on  coins  or  the  age  or  Constantine.  By  far  the 
number  or  the  ancient  monograms  arc  still  unintelligible ; 
though  the  labour  and  research  which  have 
pended  in  endeavouring  to  decipher  their  i 
in  many  instances  been  rew  arded  with  i 
others  whose  researches  on  the  ancient 
be  consulted  with  advantage  are,  Montfaucon.>rt*srt#r.i- 
phiaGrxca;  Froelich,  Annal.  Reg.  Syr. ;  Combe,  .Wt« - 
tcum  Uuntcrianum  ,  Torrcmuzz*,  Description  det  Mom- 
nans  de  Sieile  ;  Pellerin.  Recuctt  des  Vtlk*.  des  PcmpU  t, 
et  del  Roil;  Mionnet,  Traitt  de  la  Kumumatiuue.  Mo- 
nograms are  frequently  found  on  coins  and  maps  of  the 
middle  ages  ;  and  they  are  also  to  be  met  with  as  a  sub- 
stitute for  the  signature  or  the  princes  of  that  period. 
This  class  or  monograms  is  of  great  Importance  in  il- 
lustrating the  monuments  or  antiquity,  and  their  in- 
vestigation constitutes  a  distinct  and  peculiar  branch  of 
diplomatics.  In  later  times  monogram*  were  frequently 
employed  by  printers  and  engraver » to  record  their  names 
at  the  end  or  on  the  title-page  of  a  book,  or  in  some  por- 
tion of  an  engraving.  A  great  deal  of  attention  has  like- 
wise been  bestowed  upon  this  branch  of  mouograrmiiatic 
writing,  and  with  considerably  more  success.  The  Abbe 
de  Marolles,  in  1667,  was  the  first  who  directed  attention 
to  this  subject ;  and  to  him  succeeded  Florent  Locomte 
( Cabinet  des  Singularity  a" Architecture,  jc.)  ;  Orlaudi 
(Abeccdario  Pitiorico)  ;  Fr.  Chriit  (Aneige  und  AuUc- 
gung  der  Monogram  ma  turn) ;  De  Virloy  ( T 
d' Architecture),  and  Bartsch  (I'ctntregravcur,  a 
of  great  accuracy  and  research).  But  the  mo 
and  accurate  information  on  this  class  of 
U  to  be  found  in  the  cditio  optima  of  Brulliot  {Dictum- 
nairc  dei  Monogrammcs,  arec  let/fuels  let  /'ctntrcs. 
SfC.,  ont  design*  leuri  Soms,  2  torn.  4to.  Munich.  1*3-' ; 
a  work  which  is  founded  on  the  principle  of  coDsidertof 
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MONOGRAPH. 

of  the  monogram  a*  the  key  to  ita 


A  monogram  >*  tn  '**  perfect  when  it  contains  all 
I  be  letters  of  the  word  it  U  intended  to  represent.  (  Diet, 
dc  la  Conversation,  ice. ) 

MO'NOGRAPH  (Gr.  ustst,  and  rt*4»-  I  write.)  A 
treatise  or  memoir  on  a  single  subject  of  a  limited  de- 
scription. Such,  for  example,  are  the  greater  part  of  the 
memoirs  which  are  read  before  learned  societies. 

MONOGY'NIA.  (Gr.  m*»«.  and  yvm,  a  female.)  In 
Botany,  the  name  given  by  Linnaeus  in  his  system  to  the 
first  order  or  subdivision  in  each  of  the  first  thirteen 
classes  of  plants,  comprising  such  as  have  one  pistil  or 
tujnna  only  in  a  flower. 

MO'NOLiTH.  (Fr.  monolitbe  ;  from  Gr. and 
iiS#f .  a  tume. )  A  term  recently  introduced  into  England , 
lu  signify  a  pillar  or  other  Urge  substance  consisting  of  a 
single  stone.   Herodotus  speaks  of  a  huge  rock  of  this 

of  Minerva  at  Sals,  which  was 
ment  18  cubits  in 
15  in  height.  It 


length,  lain 

king  AmasTs,  and  to  have 
tears  in  conveying  it.  Some  remarkable  monoliths  have 
i»een  found  in  Egypt ;  of  these  the  zodiac  of  Denderah, 
and  the  obelisk  of  the  Luxor,  both  of  which  have  been  rc- 
moscd  to  Paris,  are  well-known  examples. 

MO'NOLOGUE  ( Gr.  u.4*t4 ,  and  ,  a  discourse), 
or  SOLILOQUY  ( I -it .  solus,  alone,  and  I  oquor,  I  speak), 
i*.  as  its  name  imports,  a  speech  uttered  by  one  of  the 
dramatis  persona?  of  a  play  when  alone,  or,  as  it  is  vul- 
garly termed,  speaking  to  himself.  The  Introduction  of 
the  soliloquy  is  obviously  a  very  unnatural  contrivance 
in  the  dramatic  art ;  ret  its  obvious  necessity  reconciles 
tne  spectator  to  It.  In  the  drama  of  ancient  Greece  so- 
liloquies are  rare  ;  for  the  passages  at  the  commence- 
ment, or  "  prologues  "  of  plays,  where  the  first  actor  comes 
foraard  and  explains  his  own  character  and  something 
of  the  subject  of  the  piece  to  the  audience,  can  hardly  be 
termed  soliloquies.  The  speech  of  Ajax  before  his  death 
it  a  celebrated  exception. 

MO'NOMA'NIA.   (Gr.  *s««,  and  smumm**.  I  rage.) 
hsanity  upon  one  particular  subject,  the  mind  being  In  a 
sound  state  in  reference  to  other  matters. 
MO' NOME,  or  MONOMIAL.  (Gr. 


apart.)  In  Algebra,  an  expression  com|K>sed  of  a  single 
term,  or  a  series  of  factors,  all  which  are  single  terms. 

MONOME'HANS,  Monomer  a .  (  Gr .  u**h,  and  psg« ,  a 
Itmb.)  A  section  of  Coleopterous  insects,  Including  those  In 
«hich  the  tarst  were  supposed  to  be  formed  of  a  single  joint . 

MO'NOM VARIES.  Monomyaruc.  (Gr.  p»,*t,  and 
tw*».  muscie.)  All  those  bivalves  or  conchifers  which 
hare 


ire  only  one  adductor  muscle,  and  co 
muscular  impression  on  each  valve 

MONONEU'RANS.  Mononcura.  (Gr.  t**»*  ; 
*crve.)  A  term  applied  by  Rudolph!  to  the  series  or 
primary  division  comprehending  the  animals  which  he 
believed  to  have  only  the  ganglionic  system  of  nerves,  as 
the  Mollusks  and  Insects. 

MONOPE'TALOUS  (Cr.^>K,  and  rtrmXm,  a  pe. 
lot),  in  Botany,  is  applied  to  a  corolla,  the  petals  of  which 
cohere  by  their  contiguous  margins,  so  as  to  form  a  tube. 

MONOPHY'LLUS  (Gr.  and  ?vaA«,  a  leaf),  in 
Botany,  is  applied  to  a  calyx  the  sepals  of  which  cohere 
by  their  contiguous  edges  into  a  kind  of  tube  or  cup. 

MONO' PHY  SITES.   (Gr.aiw,  and  nature.) 
A  name  given  In  the  Sth  century  to  certain  heretics  who, 
in  the  language  of  the  Athanasian  creed,  "  confounded 
«.„~,.V''  »hat  j,  the  divine  and  human  substance. 

in  Christ,  but  neither  absorbed  into 
See  Incarnation,  Ei  tvchuns,  Nestouans. 


MONOTH  ELITES. 

to  grants  by  act  of  parliament  to  corporations.  Sec.  But 
it  suppressed  all  private  monopolies  ;  and  by  giving  full 
freedom  to  industry  and  invention,  contributed  more 
perhaps  to  accelerate  the  progress  of  improvement  than 
any  other  act  in  the  statute  book. 

MONOPO'LYLOGUK.     (Gr.  sr«Xtv.  many, 

and  x*y*,  a  discourse.)  A  term  recently  invented  to  de- 
signate an  entertainment  tn  which  a  single  actor  sustains 
many  characters. 

^  MONO'PTERAL.  ^Or.^.nnd^e,  s  wing.) 

without  a  cell. 

MO'NORHYME.  (Gr.  «*•**,  and  fvOuat.  measure.) 
A  composition  in  verse,  in  which  all  the  lines  end  with 


the  same  rhyme.  This  species  of 
owe  Its  invention  to  Benin,  who 
dedicated  his  monorhymes  to  Pope 

MONO'STOMA.   (Gr.  ««►..-.  am 
The  name  of  a  genus  of  Trematodc 
a  single  pore, 


ion  is  said  to 
in  Latin,  and 
HI. 

a  mouth.) 


Fed  Hist  vol  II  ) 
MO'NOPLEU'ROBRA'NCHIANS.  (Gr.  and 
*>•«<■,  a  side,  (ie*YZtm>,  giU*.)  A  name  given  by  De 
Blainvllle  to  an  order  of  his  class  Paracephalophora, 
comprehending  those  species  which  leave  the  branchia* 
more  or  less  completely  covered  by  a  part  of  the  mantle, 
and  «ituated  on  the  right  side  of  the  body. 

MONO*POLY  (Gr.  u**h,  and  **>.%*,  I  sell),  in  Law, 
is  defined  by  Sir  E.  Coke  (3  Inst.  181.  c.5.)  "  an  insti- 
tution or  allowance  by  the  king,  by  his  grant,  com- 
mission, or  otherwise,  to  any  person  or  persons,  bodies 
politic  and  corporate,  of  or  for  the  sole  buying,  selling, 
making,  working,  or  using  of  any  thing,  whereby  any 
person  or  persons,  bodies  politic  or  corporate,  are  sought 
to  be  restrained  of  any  freedom  or  liberty  that  they  had 
before,  or  hindered  in  their  lawful  trade  The  practice 
of  granting  monopolies,  giving  to  one  or  a  few  individuals 
the  sole  privilege  of  producing.  Importing,  or  dealing  In 
certain  articles,  has  been  acted  on  to  a  greater  or  less  ex- 
tent tn  all  countries,  and  was  carried  to  an  oppressive  and 
ruinous  extent  in  England  in  the  reign  of  Elizabeth  and 
the  earlier  part  of  that  of  James  I.  At  length  the  grievance 
became  quite  insupportable ;  and  notwithstanding  the 
"  the  crown,  it  was  finally  abolished 
of  the  21  Jas.  I.  cap. 3.    Its  pro- 


MONOTH.VLAMANS.  (Gr.  *t*.s*,  and  SuX***,  a 
chamber.)  This  terra  is  applied  to  those  univalve  shells 
which  have  only  one  chamber. 

MO'NOTHEISM.  (Gr.  sssvsf,  and  ->i#c.  a  god.)  The 
doctrine  of,  or  the  belief  in,  the  existence  of  one  God  ;  in 
contradistinction  to  Polytheism,  the  belief  in  a  plurality 
of  Gods.  The  Jewish,  Christian,  and  Mohammedan 
systems  of  religion  are  the  only  pure  specimens  of  Mo- 
notheism In  existence.  It  has  often  been  sdpposed  that 
the  Jews  alone,  of  all  the  nations  of  antiquity,  had  con- 
ceived the  truth  of  there  being  only  one  God  ,  but  there 
can  be  little  doubt  that  there  are  no  well-founded  reasons 
for  this  opinion.  In  the  arcane  theology  of  Egypt,  not 
only  was  the  unity  of  the  Deity  acknowledged,  but  he  was 
even  adored,  not  as  the  God  of  any  particular  religion,  but 
as  the  eternal  and  omnipotent  Governor  of  the  Universe. 
In  support  of  this  assertion  the  testimony  of  various 
heathen  writers  might  be  cited  ;  but  the  following  passage 
from  Jablonskl  may  supersede  the  necessity  of  adducing 
any  other  authority.  "  Those  men."  he  observes,  "  who 
were  most  distinguished  for  wisdom  among  the  Egyp- 
tians, acknowledged  God  to  be  a  certain  unbegotten  Eter- 
nal Spirit,  prior  to  all  things  which  exist  ;  who  created, 
preserves,  contains,  pervades,  and  vivifies  everything  : 
who  is  the  Spirit  of  the  Universe,  but  the  Guardian  and 
Protector  of  men."  That  many  of  the  priests  and  poets 
and  philosophers  of  Greece  were  not  Ignorant  of  the  same 
truth,  is  not  less  evident.  In  one  of  the  Orphic  Frag- 
ments, preserved  by  Proclus,  we  find  It  expressly  declared, 
that  "  there  Is  One  Power,  One  Deity,  the  great  Go- 
vernor of  all  things."  The  verses  which,  according  to 
Bishop  Warburton,  were  sung  In  the  Eleusinlan  Mys- 
teries, contained  the  following  passage:  —  "  Pursue  thy 
path  rightly,  and  contemplate  the  King  of  the  world  :  He 
is  Oue,  and  of  himself  alone,  and  to  that  One  all  things 
have  owed  their  being.  He  encompasses  them.  No 
mortal  hath  beheld  him  ;  but  he  sees  everything."  In 
some  verses  which  have  been  often  cited  by  the  fathers 
from  a  tragedy  now  lost,  Sophocles  has  said,  "  There  Is 
in  reality  only  One  God,  who  made  the  heavens  and 
the  remote  earth,  the  blue  waves  of  the  ocean  and 
the  strength  of  the  winds."  That  Pythagoras  ad- 
mitted the  unity  of 'the  Deity  must  be  evident  to  all 
who  have  considered  his  philosophy;  and  his  mono- 
theism is  further  attested  not  only  by  the  eclectic 
philosophy,  but  in  distinct  terms  by  St.  Justin  and 
St.  Cyril.  Euclid  of  Megara  and  Socrates  were  both 
Monothelsts  :  Plato  was  tn  all  probability  one  likewise. 
His  Trinity,  like  that  of  the  Magi  and  the  Egyptians,  was 
not  a  trinity  of  beings,  but  of  modes  of  being  in  the 
Divine  Nature.  "When/ 
my  epistles,  I  commc 

my  letters  begin  with  gods."  But  if  any  further  proof 
were  wanting  in  support  of  this  opinion,  the  following 
passage  from  Origen  must  be  held  to  be  conclusive  :  — 
"  Many  of  the  old  philosophers  have  said  that  there  is 
one  God,  who  created  all  things  ;  and  in  this  they  agree 
with  the  law  :  but  some  say  in  addition,  that  God  hath 
made  and  governs  all  things  by  his  Word  ;  and  that  it  is 
the  Word  of  God  by  which  all  things  are  regulated.  In 
this  they  write  consonantly  not  only  with  the  law,  but 
with  the  GospeL"   (.Edin.  Review,  vol.vll.  pp.97.  98.) 

MONO'THBLITES  (Gr.  ssssWi  «nd  SsA*.,  IwiU.)  A 
sect  of  heretics,  who,  while  they  avoided  the  error  of  the 
Eutychians,  and  allowed  the  two  natures  of  Christ  to 
coexist  distinctly  in  the  unity  of  the  person,  conceived 
the  influence  of  the  divine  will  so  to  predominate  over  the 
human  substance  as  t  >" leave  to  the  latter  no  action  or 
efficiency  of  its  own. 

The  origin  of  this  doctrine  is  ascribed  to  the  emperor 
Hcraclius,  who,  tn  the  year  fi30,  attempted  to  reconcile 
the  Eutychians  or  Monophysites  to  the  Catholic  church 
by  a  middle  course  of  this  nature,  and  published  an  edict 
under  the  advice  of  some  theologians  of  the  day  tn  as- 
sertion of  it.  This  opinion  was  condemned  by 
provincial  and  ooc  general  council ;  and,  on  the 


"  says  be,  "  I  speak  fairly  in 
with  God; -when  I  do  not, 
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hand,  was  maintained  by  tho  edict  of 
emperors.  Nor  was  tin-  question  finally  settled, 
lence  wai  frequently  commanded  upon  it.  until  It  wa*  for- 
gotten in  the  louder  dispute*  of  the  Iconoclasts  and  thrir 
op|HMient<.    (Cumbcfils,  Monothelit.  Hut.,  i  torn.  161*.) 

MONO'TONY.  <(ir.  wt,*n(\T»«.  a  sound.)  An 
irksome  umcnits  either  in  speaking  or  composition. 

MON'OTRE'MES,  Monotrcma.  (Gr.u«»-,aiul  fjriM, 
•  hole.)  A  tribe  of  ovo- viviparous  Mammalia,  of  which 
only  two  genera  are  known  to  exist ;  viz.  the  Platypus 
or  Omtlhorhynchus,  and  the  Echidna,  both  peculiar  to 
Australia.  'I  he  term  is  indicative  of  the  common  cloacal 
outlet  for  the  excremental  and  generative  products. 

MO'NOTRI'GLYPH.  (Gr.  u**k.  and  TyyXvrrt, 
thrice  cut.)  In  Architecture,  such  an  intcrcolumniation 
in  the  Doric  order  as  brings  only  one  triglyph  over  It. 

MONSEIG'NEUR.  A  title  of  courtesy  in  France, 
which  was  prefixed  to  the  titles  of  dukes  and  peers,  arch- 
bishops, bishops,  and  some  other  exalted  personages, 
and  used  in  addressing  them.  Monseignrur  simply  was, 
before  the  Revolution,  the  title  given  to  the  dauphin. 
Mtouieur  Is  now  the  common  title  of  courtesy  and  respect 
in  France  ;  and  previously  to  the  revolution  In  IK30,  Mon- 
sieur simply  was  the  title  of  the  eldest  brother  of  the  king. 

MONSOO'NS.  (From  a  Malayan  word  signifying  sea- 
sons.) In  Physical  Geography,  the  name  given  to  a 
certain  modification  or  disturbance  of  the  regular  course 
of  the  trade  winds  which  take  place  In  the  Arabian  and 
Indian  seas.  Between  the  parallels  of  10°  and  »*»  south 
latitude  the  eastern  trade  wind  blows  regularly  ;  but 
from  the  former  parallel  northwards  tho  course  Is  re- 
versed for  half  the  year,  and  from  April  to  October  the 
wind  blows  constantly  from  the  south-west.  During  the 
other  six  months  of  the  year  the  regular  north-east  trade 
wind  prevails.  The  south-west  monsoon  is  supposed  to 
be  occasioned  by  the  great  rarefaction  of  the  atmosphere 
over  the  extensive  regions  of  F.astern  Asia  during  the 
summer  months.   See  Trade  Winds. 

MO'NSTER.  (Lat.  monstrum.)  Any  thing  out  of 
the  common  order  of  nature  is  occasionally  designated 
by  this  term  ;  but  it  is  physiologically  employed  under  a 
more  limited  acceptation,  and  applied  to  animals  in  which 
one  or  more  parts  of  the  body  present  some  congenital 


rfection.  He 


to  be  the 


malformation.  This  Is  sometimes  apparent  externally,  and 
then  must 

deformity ;  or  it  may  be  confined  to  internal  organs. 


then  must  amount  to  something  exceeding  any  ord 


y,  and 
linary 


Buffon,  Blumenbach,  and  Meckle  have  treated  on  mon- 
strosity, classifying  Its  modifications  under  three  heads : 
the  first  including  cases  in  which  part*  of  the  body  are 
increased  In  number;  the  second  those  where  certain 
oi  (fum  are  deficient  ;  and  the  third  in  ludi:  r  «•.•*.•» 
in  which  slac,  situation,  and  structure  are  concerned. 
Other  writers,  such  as  Geoffroy  St.  Hilalre  (Histoire 
des  Anomalies),  have  adopted  more  comprehensive  ar- 
rangements ;  arising,  however,  out  of  the  general  subdi- 
vision of  monsters  Into  simple  and  compound  :  the  former 
including  all  cases  in  which  the  elements  of  a  single  in- 
dividual  only  are  concerned  ;  the  latter  those  In  which 
t 'n'  constituent  parts  of  two  or  more  individuals  are  united. 
Simple  monsters  have  again  been  distributed  into  three 
classes.  The  first  Including  such  varieties  of  malforma- 
tion as  chiefly  affect  one  organ  or  system  of  organs,  with- 
out materially  interfering  with  any  vital  function  :  these 
anomalies  are  extremely  numerous,  and  have  been  further 
subdivided  into  cases  where  slse,  form,  or  structure  is 
affected,  and  those  in  which  the  malformation  affects 
the  arrangement,  connection,  or  number  of  parts.  The 
second  class  in  this  arrangement  includes  cases  of  exten- 
sive malformation,  attended  by  great  deformity  and  by 
disturbance  of  vital  functions.  The  third  class  is  limited 
to  malformations  of  the  organs  of  generation,  including 
among  others  the  various  cases  miscalled  hermaphrodites. 
The  history  of  Individual  cases  of  monstrosity  would  be 
here  misplaced  ;  several  of  the  most  remarkable  arc  de- 
tailed in  various  volumes  of  the  Philosophical  Trans- 
actums  i  in  the  Transactions  of  the  Medico- Chirurgical 
Society  ;  and  in  the  Penny  Cyclopaedia,  art.  "  Monster." 

MO'NSTKRS,  or  CHIMERICAL  FIGURES.  In 
Heraldry,  a  species  of  bearings,  of  which  some  arc  very 
common  In  English  coats  of  arms,  and  others  common 
In  foreign,  although  not  often  used  in  our  own.  The 
sagittary  or  centaur,  man-tiger,  »Ph,»>^  h*r  hy'  *riton' 

and  bestiTwhape0  ^"motwt^s'^astsfthe  most  com" 
mon  in  armorial  bearings  are  the  dragon,  the  griffin  (a 
compound  of  the  eagle  and  the  lion),  the  wyvern  (a  two- 
legged  dragon):  besides  these,  there  are  the  unicorn, 
the  heraldic  antelope,  tiger,  and  ibex  (which  arc  chi- 
merical figures,  but  representing  the  natural  beast),  the 
musimon  (an  animal  between  the  goat  and  the  sheen), 
and  the  salamander.  Monstrous  birds  are  the  phoenix, 
can  net,  martlet,  allerion.  cockatrice,  Ac. 

MONTA'N  1STS.  Heretics  of  tho  second  century, 
who  derive  their  name  from  their  founder  Montana*,  a 
Phrygian,  who  pretended  to  inspiration,  and  declared 
himself  to  be  a  prophet  sent  from  God  to  complete  the 
Christlanschcmc,  and  advance  it  to  its  highest  state  of 


perfection. 
Comforter, 

tartans  of  the  early  centuries  to  to  distinct  from  that  «rf 
the  Holy  Spirit,  which  was  promised  to  the  apostles, 
and  was  expected  to  put  the  finishing  stroke  to  the  re- 
velation of  Jesus  Christ.  The  characteristics  of  this 
sect  were  similar  to  those  which  are  known  by  the  ge- 
neral name  of  Gnostic,  and  consisted  principally  In 
great  austerity  of  manners,  and  a  belief  in  the  possibility 
of  an  advance  from  the  obvious  and  literal  Interpretation 
of  the  word  of  God  to  a  state  of  interior  and  spiritual 
knowledge  coincident  with  a  participation  in  the  ' 
nature  itself. 

MO'NTANT.   (Fr.)  In 
piece  in  a  system  of  framing. 

MONT  DE  PIETE*.  (Ital.  Monte  dl  Pieta.) 
name  given  on  some  parts  of  the  Continent  to  c 
benevolent  Institution*,  established  for  the  purpose  of 
lending  money  to  the  poor  at  a  moderate  rate  of  interest. 
They  originated  under  the  papal  government  in  the  I.Mh 
century,  and  were  intended  to  countervail  the  exorbi- 
tant usurious  practices  of  the  Jews,  who  formed  at  that 
period  the  great  money-lenders  of  Europe.  These  in- 
stitutions were  afterwards  introduced  Into  many  of  the 
Continental  states  ;  and  similar  establishments  existed, 
and  in  some  cases  still  exist,  at  Paris,  Madrid,  Brussels. 
Ghent,  Antwerp,  Ac.  Monti  frumcniarU  are  public 
granaries,  from  which  corn  is  sold  to  the  necessitous 
Italians,  on  *a  principle  somewhat  analogous  to  that  oq 
which  sums  are  lent  by  the  Mont  de  Pi  etc. 

MO'NTEM.  The  name  given  to  an  ancient  custom 
still  prevalent  among  the  scholars  of  Eton,  which  consists 
in  their  proceeding  every  third  year  on  Whit  Tuesday  to 
a  tumulus  (Lat.  ad  montem,  whence  the  name),  near  the 
Bath  road,  and  exacting  money  for  salt,  as  it  is  called, 
from  all  persons  present  or  passers  by.  The  sum  so  col- 
lected is  given  to  the  captain,  or  senior  scholar  of  the 
school,  and  is  intended  to  assist  in  defraying  the  expenses 
of  his  residence  at  the  university,  to  which  he  is  about  to 
proceed.  The  origin  of  this  ceremony  dates  from  the  es- 
tablishment of  the  foundation  of  Eton  College ;  but  it  was 
at  first  held  on  the  6th  of  December,  the  festival  of  St. 
Nicholas,  the  patron  of  children  ;  and  it  Is  only  since  17-MJ 
that  the  present  was  substituted  for  the  original  period 
of  its  celebration.  It  has  been  the  almost  invariable 
practice  of  the  sovereign,  the  court,  and  a  large  por- 
tion of  the  nobility  to  honour  this  festivity  with  their 
presence  ;  and  so  liberal  have  been  their  contributions 
that  the  salt  money  has  been  known  to  approach  nearly 
1000/.  (Sec  Uuggett's  MS.  Collections,  for  a  history  of 
Windsor  and  Eton  colleges.  In  the  British  Museum  ;  and 
Brand's  Popular  Antiquities.) 

MONTH.  (Germ.monat.)  The  twelfth  part  of  o:ir 
calendar  year.  It  is  so  called  from  Its  being  the  jieriod 
of  the  moon's  revolution  round  the  earth.  See  Calends*. 

MO'NUMENT.  (Lat.)  A  memorial  for  perpetuating 
the  remembrance  of  an  event ;  also  a  cenotaph  In  memory 
of  the  dead.  The  productions  of  architecture  ahd  sculp- 
ture intended  to  transmit  to  posterity  the  memory  of  in- 
dividuals and  events  are  most  generally  called  monu- 
ments. Among  those  in  honour  of  individuals  arc  tombs 
and  sepulchral  edifices  or  columns.  The  roost 
arc  the  obelisks  and  pyramids  of  Egypt ;  and 
contemporary  with  these,  the  tombs  of  tho 
kings,  still  visible  In  the  ruins  of  Persepolls.  G 
abounded  with  monuments  of  this  nature.  Buildings  in 
that  country  were  frequently  raised  In  commemoration 
of  distinguished  persons  or  events  ;  and  of  this  class  were 
the  Choragic  monuments,  in  honour  of  those  who  had 
received  the  prise  as  choragi  in  the  theatrical  and  musical 
games.  Of  these  the  most  splendid  U  the  choragic 
monument  of  Lysicrates,  vulgarly  Cftttcd  the  Lantern  of 
Demosthenes.  Among  the  monuflsfffts  of  this  class  of 
the  Romans,  the  triumphal  arches  arc  in  the  first  rank. 
The  column  called  the  Monument  of  LonJon.  and  the 
Duke  of  York's  monument,  Illustrate  respectively  the 
definition  above  given. 

MOOD.  (Lat.  modus.)  In  Grammar,  the  designation 
by  the  form  of  the  verb  of  the  manner  of  our  conception 
of  an  event,  or  fact ;  whether  as  certain,  contingent,  pos- 
sible, desirable,  or  the  like.   See  Grammar. 

MOOD  OF  A  CATEGORICAL  SYLLOGISM,  in 
Logic,  is  the  designation  of  Its  three  propositions  in  the 
order  in  which  they  stand,  according  to  their  quantity  and 
quality. 

MOON.  (Gr.  *s«5M),  Germ,  mond.)  The  satellite  of  the 
earth.  The  moon,  after  the  sun.  is  not  only  the  most 
conspicuous,  but,  in  an  astronomical  point  of  view,  the 
most  interesting  of  the  celestial  bodies.  Tho  variety  ot 
her  phases,  her  eclipses,  and  the  rapidity  with  which  she 
changes  her  place  among  the  fixed  stars,  drew  the  at- 
tention of  the  earliest  observers  of  the  heavens  ;  and  in 
modern  times  the  important  application  of  the  theory  of 
her  motions  to  navigation  and  the  determination  of  ter- 
restrial longitudes,  has  given  the  Lunar  Theory  the  first 
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r  from  the  earth,  no  portion  of  her  dUk  ii  vl 
w  dart  after  the  conjunction  the  moon  begi 
ar  on  the  eastern  tide  of  the  sun  at  B,  h 
form  of  a  crescent,  the  horn*  of  which  are  ti 


i  of  the  moon 

probably  the  first  celestial  phenomena  that  received 
a  correct  explanation.  By  observing  them  attentively 
during  the  course  of  a  single  revolution,  it  would  be  in- 
ferred that  they  are  occasioned  by  the  reflection  of  the 
hq'i  light  from  the  spherical  surface  of  the  moon  ;  and 
accordingly  the  fact  had  been  recognised  by  the  earliest 
1  be  the  place  of  the  earth,  and  A  B 
C  D  E  F  O  H  successive  por- 
tion* of  the  moon  in  her  orbit, 
the  sun  being  supposed  to  he 
situated  in  the  straight  line 
T  A,  and  at  so  great  a  dis- 
tance that  lines  drawn  from 
ft  to  every  part  of  the  moon's 
orhit  may  be  regarded  as  pa- 
rallel. When  the  moon  is  at 
A,  she  is  in  conjunction  with 
the  sun,  and  passes  the  meri- 
dian at  the  same  time  ;  and 
her  illuminated  hemisphere 
being  then  turned  directly 
is  visible, 
begins  to 
B,  having 

of  a  crescent,  the  horns  of  which  are  turned 
the  sun.  When  she  arrives  at  C,  or  90° 
from  her  conjunction,  the  earth  is  in  the  plane  of  the 
great  circle  of  her  orb,  which  forms  the  boundary  be- 
tween her  dark  and  illuminated  hemispheres,  ami  con- 
sequently naif  the  disk  is  visible.  The  moon  is  then  in 
her  first  quarter.  At  D  more  of  the  illuminated  he- 
rn i  sphere  is  turned  towards  the  earth,  and  she  appears 
gibbous.  At  B  she  is  in  opposition  to  the  sun  ;  the  illu- 
minated side  is  turned  directly  to  the  earth,  and  the  disk 
appears  round  or  /mil.  After  passing  E  the  disk  begins 
to  wane,  and  from  E  to  G  appears  gibbous.  When  atG, 
or  170°  from  the  conjunction,  she  is  in  the  third  quarter. 
From  this  point  to  the  conjunction  the  moon  again  ap- 
pears as  a  crescent,  becoming  narrower  as  she  approaches 
to  A  ;  but  the  horns  of  the  crescent  are  now  turned  west- 
ward, that  Is,  away  from  the  sun.  The  straight  line  which 
joins  A  and  E  is  called  the  line  of  the  syxygies ;  that 
which  joins  C  G  is  the  line  of  the  quadrature*  ;  and  the 
points  B  D  F  II,  situated  at  equal  distances  from  those 
lines,  are  called  the  octants.  The  magnitude  of  the  Illu- 
minated portion  of  the  disk  Is  thus  seen  to  depend  on 
the  position  of  the  moon  relatively  to  the  sun  and  the 
earth,  and  is  easily  determined  by  a  geometrical  con- 
struction. The  mean  period  of  time  in  which  a  revo- 
lution of  the  phases  is  completed,  or  in  which  she  passes 
from  one  conjunction  to  the  following,  Is  29  days,  la  h. 
44  m.  2-8 
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re  and  Magnitude  of  the  Moon  —  The  moon's 
from  the  earth  is  found  from  her  horizontal 


which  may  be 


by  simul. 
irom  earn 


other,  or  by  means  of  the  occupations  of  fixed  stars  by 
the  moon.  From  such  observations  it  is  found  that  the 
amount  of  the  parallax  varies  considerably  at  different 
times.  Its  mean  value  gives  the  average  distance  of  the 
moon  from  the  earth,  equal  to  59*9  of  the  earth's  equato 


all  which  must  be  accurately 


TCKBATIONS. 

Eccentricity  of  the  Lunar  Orbit.  —  The  general  orbit 
of  the  moon  Is  an  ellipse,  having  the  earth  at  one  of  its 
foci ;  but  on  account  of  the  disturbing  force  of  the  sun, 
and  the  difference  of  the  intensities  of  this  force  when 
the  moon  is  differently  situated  relatively  to  the  earth 
and  sun,  the  ellipse  Is  constantly  changing  its  form  and 
position  on  the  plane  of  the  orbit ;  and  hence  the  nu- 
merical values  assigned  to  all  its  elements  are  to  be  con- 
sidered only  as  average  or  mean  values.  The  distance  of 
the  moon  from  the  earth  when  in  apogee,  or  at  her  great- 
est distance,  is  63*842  semidlameters  of  the  earth  ;  and 
when  in  perigee,  or  at  her  least  distance,  56*916  semi- 
diameters  ;  whence  the  eccentricity,  or  distance  of  the 
focus  form  the  centre,  is  about  0*066,  half  the  major  axis 
being  taken  as  unity.  According  to  the  best  tables,  it  Is 
0*0548442.  On  comparing  the  positions  of  the  major  axis, 
which  is  called  the  fine  of  the  apsides,  at  different  times, 
in  respect  of  the  fixed  stars,  It  is  found  to  have  a 
motion  eastward,  completing  a  whole  circuit  in  3'i 
mean  solar  days,  or  nearly  nine  years.  But  this  mean 
motion  is  subject  to  inequalities  of  considerable  mag- 
nitude. The  different  situations  of  the  line  of  the  apsides 
with  respect  to  the  line  of  the  sysygies  gives  rise  to  the 
inequality  of  the  lunar  motion,  called  the  erection.  See 


times, 
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Different  Speciei  of  Lunar  Months — As  the  principal 
points  of  the  lunar  orbit— the  syivgles,  the  nodes,  the 
apsides,— arein  a  state  of  rotation  with  different  velocities, 
and  in  different  directions,  it  follows,  that  the  period  of 


rial  tcmidiameters 

wards  of  400  times  less  than  the  distance  of  the  sun. 
Combining  this  result  with  the  apparent  magnitude  (31' 
26")  of  the  moon' s  diameter,  when  at  her  mean  distance, 
it  results  that  the  diameter  of  the  moon  is  to  that  of  the 


period 

time  in  which  the  moon  completes  a  revolution  with  re- 
spect to  any  of  these  points,  or  to  the  fixed  stars,  will 
be  different  in  each  case.  These  periods,  which  are 
called  lunar  months,  may  be  explained  as  follows  :  —  Let 

E  be  the  centre  of  the  earth, 
a  s  6  t  the  orbit  of  the  moon, 
a  b  the  transverse  axis  or  line 
of  the  apsides,  s  t  the  line  of 
the  sysygies,  is  m  the  line  of 
the  nodes,  and  A  8  B  N  the 
great  circle  of  the  sphere  in 
the  plane  of  the  ecliptic.  Also, 
let  P  be  a  fixed  point  on  this 
circle  ;  and  suppose  the  moon 
to  be  at  p,  or  seen  in  the  di- 
rection E  F.  The  time  which 
elapses  while  the  moon  passes 
from  s,  and  returns  to  the  same  point  of  the  ecliptic,  is 
called  the  tropical  revolution,  and  differs  only  about  seven 
seconds  from  the  time  in  which  the  moon  returns  to  the 
same  fixed  star,  or  r*erforms  a  sidereal  revolution.  Sup. 

beat  s,  in  the  line  of  the  sysygies  ; 
_  from*,  in  the  direction  mbn, 
has  again  come  round  to  the  same  point  of  the 
she  will  not  now  be  in  conjunction  ;  for,  in  the  I 
the  sun  has  advanced  from  8  to  8'  (nearly  a  twelfth 
of  the  circumference),  and  consequently  the  moon 
must  go  on  to  s',  till  she  overtakes  the  sun,  before  she 
returns  to  her  conjunction.  The  Interval  from  con- 
I  junction  to  conjunction  is  the  synodic  period,  and 


the  proportion  nearly  of  3  to  1 1  ;  whence  the 
f  the  moon  is  only  about  l-49th  of  the  volume 


or  about  237,000  miles,  which  Is  up-  |  ceeds  the  tropical  period  by  two  days  and  about  five 

hours.  Next,  suppose  the  moon  to  be  at  her  perigee  a, 
or  seen  In  the  direction  E  A  :  while  the  moon,  after 
leaving  a.  Is  describing  Iter  orbit,  the  line  of  the  apsides 
E  A  revolves  through  the  angle  A  E  A',  and  conse- 
quently the  moon,  after  coming  into  the  line  E  A,  must 
continue  to  advance  till  she  comes  to  a'  before  she  ar- 
rives  again  at  her  perigee.  The  interval  from  perigee 
to  perigee  Is  called  the  anomalistic  period  ;  and  it  is  also 
longer  than  the  tropical  period,  though  much  shorter 
than  the  synodic,  inasmuch  as  the  line  of  the  apsides  re- 
quires about  nine  years  to  complete  its  revolution,  while 
that  of  the  sysygies  is  completed  in  one  year.  Lastly, 
suppose  the  moon  at  n  in  the  line  of  the  nodes.  While 
the  moon  is  advancing  round  her  orbit,  the  line  of  the 


earth  in 
volume  of 
of  the  eartL 

Inclination  and  Nodes  of  the  Lunar  Orbit.  —  The 
moon's  orbit  is  inclined  to  the  ecliptic  under  an  angle  of 
»u  ti*  47"  y  ;  but  the  line  in  which  It  Intersect*  the  ecliptic, 
or  the  tine  o/  the  nodes,  does  not  maintain  a  fixed  position 
on  the  plane  of  the  ecliptic.  It  is  observed  that  the 
rain-in  paste*  from  one  of  the  nodes  to  the  opposite  one 
jn  less  time  than  is  required  to  pass  through  180°  of 
hence  the  line  of  the  nodes  has  a  retrograde 
on  the  ecliptic ;  and  its  motion  is  so  considerable 
that  it  completes  a  revolution,  or  returns  to  its  former 
position.  In  a  period  of  6798*28  days,  or  about  18*6  years. 
This  period  U  remarkable,  as  being  that  after  which  the 
eclipses  of  the  sun  and  moon  again  return  nearly  in  the 
same  order.  The  cause  of  the  regression  of  the  line  of  the 
>  is  the  attractive  power  of  the  sun,  which  h  always 
I  to  draw  the  moon  into  the  plane  of  the  ecliptic, 
which  would  at  length  cause  her  orbit  to  coincide 
i  that  plane,  were  the  tendency  not  counteracted  by 
the  angular  motion  of  the  moon  round  the  earth.  By 
reason  of  the  angular  motion  the  mean  inclination  re- 
mains the  same,  and  the  resulting  effect  Is  the  retro- 
grade motion  of  the  nodes.  But  as  the  sun's  distance 
from  the  earth  is  a  variable  quantity,  the  effect  of  the 
soiar  action  in  displacing  the  moon  s  orbit  is  also  vari- 
able. Hence,  and  also  on  various  other  accounts,  the 
motion  of  the  nodes,  and  the  inclination  of  the  lunar 
orbit  to  the 
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E  N.  moves  backward  into  the  direction  E  N' ; 
consequently  the  moon  will  have  come  up  to  her  node 
at  u*  before  she  has  completed  a  revolution  on  the 
ecliptic.  The  interval  from  node  to  node  is  called  tho 
nodical  period,  and  is  shorter  than  any  of  the 
periods.  The  following  table 
days,  the  mean  lengths  of  the 
months :  — 

-  29%M»9 

-  27*32166 

-  27.821-Vt 

-  27*55460 

-  27*21222 

Acceleration  of  the  Moon's  mean  Motion.  —  On  com- 
paring observations  of  the  moon  made  at  distant  times, 
it  has  been  discovered  that  her  mean  motion  has  been 
undergoing  a  constant  acceleration  since  the  earliest 
times.  This  acceleration  is,  however,  extremely  small, 
ing  only  to  10"  in  a  century,  and  therefore  Is  in- 
3  D 
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sensible  for 


lc  for  any  moderate  Interval  of  time, 
conn  s  discernible  after  a  few  centuries.  Be 
by  centuries,  it  is  called  the  secular  acceleration  of  the 
mean  motion.  Iti  physical  cause  was  found  by  Laplace 
to  be  a  diminution  of  the  eccentricity  of  the  earth's  orbit. 

Eclipse*  of  the  Moon.  —  The  diameter  of  the  sun  being 
much  greater  than  that  of  the  earth,  the  earth  must  pro- 
ject behind  it  in  space  a  conical  shadow,  the  axis  of  wnich 
is  In  the  plane  of  the  ecliptic,  and  in  the  straight  line 
Joining  the  earth  and  sun.  On  computing  from  the  re- 
lative magnitudes  of  the  earth  and  sun  and  the  distance 
of  the  two  bodies  th«  length  of  this  shadow,  it  is  found 
that  it  reaches  to  about  21 6  times  the  radius  of  the  earth, 
and  consequently  far  beyond  the  orbit  of  tbe  moon.  It 
is  found  also  that  the  apparent  diameter  of  the  conical 
shadow,  at  the  mean  distance  of  the  moon,  is  about  1°  23'. 
But  the  greatest  apparent  diameter  of  the  moon  being  only 
33' 31",  or  about  a  third  or  this  distance,  it  follows  that  if 
the  moon  happens  to  be  situated  in  the  plane  of  the  ecliptic 
when  she  is  full,  or  in  opposition  with  the  sun,  the  whole 
lunar  disk  will  be  enveloped  in  the  earth's  shadow  ;  and 
as  the  moon  requires  about  an  hour  to  pass  over  a  space 
equal  to  her  own  breadth,  the  whole  disk  may  be  Involved 
in  the  shadow,  and  the  moon  remain  invisible  during  a 
space  of  about  two  hours.  This  phenomenon  is  a  total 
e clips*  of  the  moon  ;  and  it  is  evident  that  if  the  moon's 
orbit  coincided  with  the  ecliptic,  a  total  eclipse  would 
tak*  place  every  lunation.  In  consequence,  however,  of 
the  Inclination  of  the  orbit  to  the  ecliptic,  the  moon  at 
the  time  of  her  opposition  is  in  general  so  far  from  the 
ecliptic  that  her  disk  does  not  come  Into  contact  with  the 
earth'*  shadow,  and  consequently  no  eclipse  takes  place. 
The  occurrence  of  the  eclipse,  therefore,  depends  on  the 
distance  of  the  moon  from  her  node  at  the  time  of  the 
opposition ;  and  it  results,  from  the  computation  of  the 
different  circumstances  influencing  the  phenomenon,  that 
the  eclipse  may  take  place  if  the  moon  is  within  about 
12°  of  her  node,  and  muit  take  place  if  the  distance  from 
tbe  node  is  not  greater  than  7°. 

Eclipse*  of  the  Sun  by  the  Moon.  —  A  solar  eclipse  is 
occasioned  by  the  moon  s  body  coming  between  the  spec- 
tator and  the  sun.  and  thereby  intercepting  the  rays 
coming  from  the  whole  or  a  part  of  his  visible  disk.  This 
phenomenon,  like  an  eclipse  of  the  moon,  can  only  hap- 
pen when  the  moon  is  near  one  of  her  nodes  ;  but  a  total 
obscuration  does  not  necessarily  take  place,  even  when 
the  moon  is  in  the  ecliptic  at  the  time  of  her  conjunction ; 
for  the  magnitude  and  distance  of  the  moon  are  so 
related  that  the  apex  of  her  conical  shadow  sometimes 
falls  short  of  the  earth's  surface,  though  at  other  times 
it  would  reach  as  far  as  the  earth's  centre.  When  the 
I  the  earth's  surface,  its  intersection 
'  marks  out  a  circular  spot,  within  which 
of  the  sun's  disc  Is  visible,  and  there  is  a  total 
For  some  distance  around  this  spot,  that  is  to 
a  part  only  of  the  sun  will  be 
or  there  will  be  a  partial  eclipse.  When  the 
apex  of  the  shadow  does  not  extend  to  the  earth,  there 
will  be  no  total  eclipse  at  any  part  of  the  earth ;  but  a 
spectator  situated  in  or  nearly  In  the  prolongation  of 
the  axis  of  the  cone,  will  see  the  whole  of  the  moon  on 
the  sun,  though  not  large  enough  to  cover  it ;  that  is  to 
say.  he  will  witness  an  annular  eclipse.  For  the  me- 
thod of  calculating  eclipses  of  the  sun  and  moon,  see 

EcLIPSF. 

Rotation  and  l.ibration  of  the  Moon.  —  From  the  ob- 
servation of  tbe  lunar  spots,  it  is  ascertained  that  the 
moon  has  a  motion  of  rotation  about  an  axis  nearly  per- 
pendicular to  the  plane  of  her  orbit ;  and,  what  is  very 
remarkable,  the  period  of  rotation  is  exactly  equal  to  that 
of  her  sidereal  revolution  about  tbe  earth.  Hence,  the 
same  hemisphere  of  the  moon  is  always  turned  towards 
the  earth  ;  but  as  the  rotation  is  uniform,  while  the  mo- 
tion of  revolution  al»out  the  earth  is  sometimes  faster 
and  sometimes  slower  than  the  mean,  the  line  which 
joins  the  centres  of  the  earth  and  moon  does  not  intersect 
the  lunar  surface  always  at  the  same  point,  but  fluctuates 
a  little  to  the  eastward  and  westward  of  its  mean  place, 
whence  the  sj>ots  near  the  eastern  and  western  borders 
of  the  disk  alternately  disappear  and  are  brought  Into 
This  phenomena  is  called  the  titration  in  longi- 
Moreover,  as  the  moon's  orbit  is  inclined  to  the 
:  in  an  angle  of  flP  8'  47  9",  while  the  plane  of 
ps  with 


equator  makes  with  the  ecliptic  an  angle  of  only  l°3o\ 
the  axis  of  rotation  is  not  exactly  perpendicular  to  the 
plane  of  the  orbit,  whence  her  poles  come  alternately 
into  view  for  a  small  sjiace  round  the  northern  and 
southern  borders  of  the  disk.  This  is  the  libration  in 
latitude.  There  is  also  a  diurnal  libration,  occasioned 
by  the  moon's  being  seen  from  the  surface  instead  of  the 
centre  of  the  earth.   See  Libration. 

Appearance  and  Physical  Constitution  of  the  Moon.— 
On  looking  at  the  mom  with  tbe  naked  eve,  her  disk  ap- 

{ tears  diversified  by  dark  and  bright  patches,  which,  on 
H-ing  examined  with  a  good  telescope,  are  discovered  to 
be  mountains  and  valleys.   That  the  whole  surface  of 
on  is 
770 
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hemispheres,  which,  if  the 
I,  would  be  a  sharply  defined  ellipse,  is  at  all  times 
extremely  ragged,  anil  indented  with  deep  recesses  and 

Erominent  points.  The  mountains  near  this  line  cast 
ehlnd  them  long  black  shadows  (like  mountains  on  tbe 
earth  when  the  sun  is  In  the  horizon ),  from  the  micro- 
metrical  measurement  of  which  the  height  of  the  moun- 
tains may  be  calculated.  According  to  Sir  J.  Herschel. 
some  of  the  highest  of  them  exceed  If  English  miles  In 
perpendicular  altitude.  Tycho,  the  bright  spot  in  the) 
south-east  quarter  from  which  the  rays  seem  to  run,  is 
apparently  a  volcanic  crater,  AO  miles  in  diameter  and 
16,000  feet  deep,  surrounded  by  broad  terraces  within, 
and  with  a  central  mountain  about  ftOOQ  feet  high. 
Schroeter  has  estimated  the  average  height  of  the  lunar 
mountains  to  be  upwards  of  5  English  miles ;  but  it  ts 
easy  to  sec  that  tt 
much  accuracy. 

*'  The  generality  of  the  lunar  mountains,"  says  Sir  J. 
Herschel,  "  present  a  striking  uniformity  and  singularity 
of  aspect.   They  are  wonderfully  numerous,  occupying 

Imost  uni- 


by  far  the  larger  portion  of  the  surface,  and  air 
v  or  sally  of  an  exactly  circular  or  cup-shaped  form,  fore- 
shortened, however,  into  ellipses  towards  the  limb  ;  but 
the  larger  have  for  the  most  part  flat  bottoms  within, 
from  which  rises  centrally  a  small. 
They  offer,  in  short,  in  its  highest  p 
volcanic  character,  as  it  may  be  seen  in 
Vesuvius  ;  and,  in  some  of  the 
marks  of  volcanic  stratification, 
deposits  of  ejected  matter,  may  be  i 
powerful  telescopes .  What  is.  moreover,  extremely  sin- 
gular in  the  geology  of  the  moon  is,  that  although  no- 
thing having  the  character  of  seas  can  be  traced  (for  the 
dusky  spots  which  are  commonly  catted  seas,  when  closely 
examined,  present  appearances  incompatible  with  tbe 
supposition  of  deep  water),  yet  there  are  large  regions 
perfectly  level,  and  apparently  of  a  decided  alluvial  cha- 
racter.    ('•  Astronomy,"  Cabinet  Cyclopaedia,  p.  229.) 

The  moon  has  no  atmosphere,  or  at  least  none  of  suffi- 
cient density  to  refract  the  rays  of  light  in  their  passage 
through  it.  There  is  consequently  no  water  on  her  sur- 
face ;  and  no  animal  similarly  constituted  to  those  which 
inhabit  the  earth  could  subsist  there.  Her  surface  pre- 
sents no  appearance  of  vegetation,  or  of  variation  which 
can  be  ascribed  to  a  change  of  seasons.  Every  thing  ap- 
pears solid,  desolate,  and  unfit  for  tbe  support  of  animal 
or  vegetable  life.  Whether  the  materials  of  which  the 
lunar  substance  is  composed  are  of  tbe  same  nature  as 
those  which  compose  the  earth  there  are  no  means  of 
knowing.  From  tbe  effect  of  the  moon's  gravitation 
in  producing  tbe  nutation  of  the  earth's  axis,  the  mass  of 
the  moon  Is  determined  to  be  very  nearly  l-80th  of  the 
mass  of  the  earth  ;  whence,  as  her  volume  is  only  l-S<Kh 
of  the  earth's  volume,  it  results  that  her  density,  as  com- 
pared with  the  mean  density  of  the  earth,  ts  -615,  or  a 
little  more  than  one  half. 

MOO'NSTONE.  A  variety  of  adularia,  or  resplendent 
felspar ;  It  occurs  massive  and  crystallised.  Select  spe- 
cimens are  sometimes  cut  into  ring  and  brooch  stone*. 

MOOR.  An  uncultivated  surface  without  trees,  and 
with  few  grasses  or  other  herbage  fit  for  pasture ;  and 
generally  containing  scattered  plants  of  heath,  with  a 
dark  peaty  soil.  Moor  lands  are  generally  the  least  fitted 
for  culture  of  anv  description  of  surface  not  rocky  or 
mountainous.  Moors  are  covered  with  a  very  thin  layer 
of  soft,  black,  sterile  soil ;  and  the  subsoil  is  generally 
gravel,  or  retentive  ferruginous  clay.  By  the  destruction 
of  tbe  heath,  or  other  bad  herbage,  and  by  sowing  down 
with  grass  seeds,  they  may  be  Improved.  In  many  cases, 
also,  trees  will  grow  on  drained  moors  ;  in  which  case  the 
soil  ultimately  becomes  ameliorated  by  the  fall  and  decay 
of  the  leaves. 

Moor,  in  Navigation,  signifies  generally  to  fix  a  vessel 
by  two  anchors  in  nearly  opposite  directions,  so  that  she 
ntfrs  by  cither  in  certain  w  inds,  or  partly  by  both  in  other 
winds.  Also  to  secure  a  vessel  to  weights  or  chains  sunk, 
in  harbours  for  the  purpose.  These  wef 
mooring  blocks,  and  the  whole  apparatus  i 
MOiT'RLKH  ARCHITECTURE.  See  i 
MO'PLAHS.  The 
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are  said  to  form  a  fourth  of  the  population.  They  are 
commercial  and  industrious  on  the  coast,  but  a  furious 
race  in  the  interior.  (Forbes,  Oriental  Memoirs,  p. 25*.) 

MORAI'NE.  The  name  given  In  Switaerland  and 
Savoy  to  the  longitudinal  deposits  of  stony  detritus  which 
are  found  at  the  bases  and  along  the  edge*  of  all  the  great 
glaciers.  The  formation  of  these  deposits  are  explained 
by  Professor  Agassis  as  follows :  —  The  glaciers,  it  i« 
well  known,  are  continually  moving  downwards,  in  con- 
sequence, probably,  of  the  introduction  of  water  into 
their  fissures,  which,  in  freezing,  expands  tbe  mass  ;  aiid 
the  Ice  being  thus  loosened  or  detached  from  the  rocks 
is  continually  pressed  forward  by  its 
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MORALS. 

In  consequence  of  this  motion  the  gravel  and  fragments 
of  rocks  which  (all  upon  the  glaciers  from  the  sides  of 
the  .ulj.ir cut  mountains  Are  accumulated  in  longitudinal 
ndges,  or  moraines  From  the  existence  of  such  deposits 
in  many  place*  where  there  are  now  no  glaciers,  Com- 
bined with  the  polished  appearance  of  the  surfaces  of 
the  rocks  on  the  sides  of  valleys,  supposed  to  have  been 
produced  by  the  friction  of  moving  glaciers.  Professor 
Agassis  infers  that  the  extent  of  glaciers  was  formerly 
much  greater  than  it  now  is,  and  that  they  covered  the 

5 reat  valley  of  Swltserland,  with  the  whole  chain  of  the 
urm.  (Agassis,  Etudet  sur  les  Glaciers  de  la  Suisse ; 
Reports  qf  the  British  Associative  for  1*40.) 
MORALS.  See  Ethics. 

MORA'NA.    The  old  Bohemian  goddess  of  winter 
and  of  death :  the  Maryana  of  Scandinavia.    A  grand 
yearly  festival  was  celebrated  In  honour  of  this  goddess 
in  the  month  of  March.    Her  image  was  conveyed  so- 
lemnly to  the  nearest  brook  or  rivulet,  and  thrown  into 
it  amid  the  rejoicings  of  the  people.    This  festival  v.  as 
Das  Joden-Ausireiben.das  Sommer  gewinnen  ; " 
as  the  words  imply,  was  intended  to  be  symbolli  al 
of  winter  and  the  return  of  spring.  (See 
emtsche  Mythologie.  p.  446.) 
MORA'SS.    Moor  lands  saturated  with  water  to  such 
an  extent  as  not  to  bear  the  tread  of  cattle.    A  morass  is 
to  a  moor  what  a  marsh  is  to  a  meadow.    It  is  evident 
that  the  drainage  of  morasses  and  moors,  by  lessening 
the  evaporation  of  water  from  their  surfaces,  must  tend 
to  improve  the  local  climate. 
MORAVIAN  BROTHERS.    See  HrssMiCT. 
MORHIDK'ZZA.  (Ital.)   In  tainting,  a  softness  and 
delicacy  of  style.    Its  opposite  is  a  style  whose  lines  are 
harsband  angular. 

MO'RDANT.  A  substance  used  to  fix  colouring  mat- 
ters upon  different  stuns.  ( See  Dykino.)  Alumina  and 
oxide  of  iron  are  the  most  important  mordants. 

MORDR'LLA.  <  I. at.  mordeo,  /  bite.)  A  Llnnsran 
genus  of  Coleopterous  insects,  fbe  type  of  a  family 
(  MordfiJicLr)  of  l.atn  i  ll> ■"-  Ileteromerans,  distinguished 
by  the  general  form  ol  the  body,  which  is  elevated  and 
arched  ;  with  the  head  low  ;  the  thorax  trapezoid  or  semi- 
circular ;  the  elytra  very  short,  or  narrow  and  pointed  at 
th.-  tip*.  as  well  as  the  abdomen.  Thej  are  distinguished 
from  their  nearest  congeners,  as  the  PyrockronLe,  by  their 
extreme  agility,  the  firm  texture  of  their  integuments, 
and  their  tenacious  and  painful  bite.  The  subgenera  of 
MordrlMar  are  Hipiphorus,  Myodites,  feletutoma, 
xspii,  and  Murdella  proper:  to  the  last  subgenus  are 
the  species  of  the  present  family,  which 
or  equal  " 

the  males ;  the  eyes  not 
the  abdomen  terminated  by  a  long  point. 
MORDE'NTE.   (Ital.)    In  Music,  a  grace  in  use  by 
the  Italian  school,  which  is  effected  by  turning  upon  a 
note  without  using  the  note  below. 

MO'REL.  (Germ,  morchel.)  The  Morchella  eieu- 
Imta  is  one  of  the  few  fungi  found  in  this  country  which 
may  he  used  as  food  with  safety.  It  occasionally  occurs 
in  woods  and  orchards,  whence  it  finds  its  way  to  the 
markets  ;  but  it  is  of  comparatively  rare  occurrence.  It 
has  a  hollow  stalk  an  inch  or  two  high,  and  a  yellowish 
or  greyish  ribbed  head  two  or  three  inches  deep, 

MORE'SQUE.  (Fr.)  In  Painting,  a  species  of  orna- 
mental painting,  in  which  foliage,  fruit  1,  flowers,  Ac.  are 
combined,  by  springing  out  or  each  other,  without  the 
introduction  of  the  human  figure,  or  that  of  any  animal*  ; 
and  receiving  its  name  from  having  been  much  used  by 
the  Moors,  who,  however,  were  not  the  inventors  of  it. 

MORG  AN  A'TIC  MAKRIAGE.or  LEFT-HAN  I)  K  I) 
MARRIAGE.  (Said  to  be  derived  from  the  Gothic  word 
morgjan,  to  shorten.)  A  marriage  between  a  man  of  su- 
perior and  a  woman  of  inferior  rank.  In  which  it  Is  stipu- 
lated that  the  latter  and  her  children  shall  not  enjoy  the 
rank  or  Inherit  the  possessions  of  her  husband.  Such 
e»  are  not  uncommon  in  the 
and  of  the  higher  nobility.  In  t  iermany ; 


e. 


e  restricted  to  personages 
MORGUE,  (fr.)  Then 


many 

of  persons  found  dead 
in  order  to  be  recognised  and  owned  by 
The  clothes  in  which  they  were  found  are 
placed  near  the  bodies,  for  their  better  identification. 
The  Parisian  morgue  is  built  on  the  left  bank  of  the 
Seine,  in  one  of  the  most  populous  neighbourhoods  of 
the  city,  and  presents  one  of  the  most  disgusting  spec- 
tacles that  can  be  witnessed  anywhere. 

MO'RMON.  (Gr.  fsssjtmr,  a  mask.)  The  generic 
name  for  the  short-winged  web-footed  birds,  usually 
called  Puffins,  the  singular  beak  of  which  gives  the  head 
the  appearance  of  a  grotesque  mask.  The  depth  of  the 
base  of  the  bill  equals  that  of  the  entire  head,  and  fre- 
quently the  length  of  the  bill  itself:  the  mandibles  are 
compressed,  arched,  obliquely  channelled,  and  notched 
towards  the  tip.  The  eggs  and  young  birds  are  sought 
after  and  taken  in  great  numbers  in  the  Orkneys  and 


MORS. 

MORMY'RUS.  (Gr. /Ms^uuesr,  a  name  given  by  the 
Greeks  to  a  shore-frequenting  fish  of  a  variegated  colour, 
probably  the  Spam*  muimyrui  of  Linnnnis  )  The  name 
was  applied  by  Linnseus  to  a  genus  of  abdominal  fishes 
placed  in  the  Malacopterygian  order,  between  the  Luc w id 
and  Silmroid  families  in  the  system  of  Cuvier.  The  Mor- 
»  an  differ  from  the  pikes  in  little  else  save  in  the  small 
sise  of  their  mouth,  of  which  the  angles  are  formed  by 
the  maxillary  bones  \  and  a  corresponding  modification 
of  the  alimentary  canal,  the  intestines  being  longer,  and 
complicated  by  two  casern.  The  Mormyti  are  confined  to 
the  rivers  of  Africa,  and  are  reckoned  the 
fishes  that  are  caught  in  the  Nile. 

MORO'CCO.  (Fr.  maroquin.)  A  st 
leather,  originally 
bary  states    It  is  i 
See  Lkathfk. 

MO'ROXITE.   (Lat.morus,  the  mulberry  tree.)  A 
mlneralogical  name  applied  to  one  of  the  varieties  of 
native  phosphate  of  lime  of  a  mulberry  colour. 
MOROXYLIC  ACID.    An  acid  discovered  by  Bla- 

Morusalba, 


or 


MO'RPHRUS".  In  Ancient  Mythology,  the  god  of 
i ;  the  son  of  'Tn»f  or  Somnus,  who  presided  over 
with  whom  be  is  frequently  confounded.  The 


chief  distinction  between  them  appears  to  be  this  — 
Morpheus  had  the  power  of  assuming  only  the  human 
shajsv,  while  the  transformations  of  Somnus  were  un- 
limited. He  U  generally  represented  as  a  beautiful  youth, 
with  a  bunch  of  poppies  in  his  hand. 

MO'RPHIA.  (Lat.  Morpheus,  the  god  of  dreams.)  The 
narcotic  principle  of  opium.  It  may  be  separated  from 
opium  in  the  form  of  w  hite  prismatic  crystals  almost  In- 
soluble in  water,  but  soluble  in  boiling  alcohol ;  it  com- 
bines with  the  acids  and  forms  salts,  all  of  which  are 
powerful  sedatives,  and  have  proved  of  great  value  as 
medicines.  Of  these  the  muriate  of  morphia  is  perhaps 
the  best.  It  is  composed  of  about  2M8  morphia  (which  Is 
its  equivalent)  and  37  muriatic  acid.  One  of  the  most 
characteristic  chemical  properties  of  morphia  and  its 
salts  is  that  they  decompose  iodic  acid,  and  coniequentlr 
immediately  discolour  Its  aqueous  solution.  The  ulti- 
mate elements  of  morphia  are  carbon,  oxygen,  hydrogen, 
and  nitrogen. 

MO'RPIINUS.  (Grouse****,  a  name  applied  by  Aril- 
totle  to  the  osprey.)  This  term  is  restricted  by  Cuvier 
to  a  genus  of  Accrpitres  called  eagle-hawks,  having  wings 
shorter  than  the  tail,  but  with  long  and  slender  tarsi  and 
comparatively  feeble  toes.  Some  species  have  the  tarsi 
naked  aud  scutellated,  as  the  Morphnus  guianensis. 

MORFHO'LOGY.  (Gr.  sue*,  form,  and  X„H,  de- 
scriptiun.)  That  department  or  division  of  the  science 
of  botany  which  treats  of  the  metamorphosis  of  organs. 
It  appears,  from  the  comparison  of  one  kind  of  organ 
with  another,  that  notwithstanding  the  differences  be- 
tween them,  there  are  so  many  close  analogies,  and  so 
much  identity  of  structure,  as  to  render  it  probable  that 
they  are  all  formed  upon  one  common  plan,  modified  ac- 
cording to  the  purposes  for  which  they  are  severally  des- 
tined. The  leaf,  which  is  the  most  universal  of  the  ex- 
ternal organs.  Is  taken  as  the  best  representation  of  this 
type;  and  with  the  more  reason,  because  all  the  other 
parts  are  found  to  have  a  tendency  to  assume  the  organ- 
ization of  a  leaf,  when  any  disturbing  cause  interferes 
with  their  development.  According  to  morphological 
writers,  the  scale  of  a  leafbud  is  a  rudimentary  leaf ;  the 
petal  is  a  leaf  reduced  in  size,  and  thinned  or  coloured, 
or  both  ;  the  stamen  is  a  leaf,  whose  petiole  is  repre- 
sented by  the  filament,  while  the  two  lobes  of  the  anther 
arc  the  two  sides  of  Iu  lamina  ;  and  the  pollen  Is  the  dis- 
integrated mesophyll,  and  so  on.  These  conclusions 
were  for  a  long  time  ridiculed  by  many  writers ;  but  they 
gradually  gained  ground  with  philosophical  botanists,  and 
are  now  the  foundation  of  comparative  anatomy  in  plants. 
At  the  present  day  the  question  Is  Indeed  no  longer 
speculative,  but  is  decided  by  the  evidence  of  our  eyes ; 
for  all  those  transformations,  the  necessity  of  which  mor- 


i  necessity  of 
bydScTiMdenf ami  Ina^ 


771 


traced  the  development  or  the  organs  of  i 
earliest  condition,  through  all  their  modifications,  up  to 
the  period  or  complete  development,  and  have  found  that 
tli.-.  are  all  deviations  from  a  common  type  subsequent 
to  the  first  stage  or  their  growth. 

MO'RRIS  DANCE.  A  peculiar  kind  or  dance  prac- 
tised in  the  middle  ages.  It  Is  supposed  to  have  been 
first  Introduced  into  England  from  Spain  by  Edward  111., 
when  John  or  Gaunt  returned  from  that  country :  but 
few  traces  of  It  are  found  earlier  than  the  times  or  Henry 
VIII.;  and  it  is  more  probable  that  it  was  borrowed  either 
from  the  French  or  the  Flemings.  In  the  morris  dance 
bells  were  fixed  to  the  feet  of  the  performer,  and  the  great 
art  consisted  in  so  moving  the  feet  as  to  produce  some- 
thing like  concord  from  the  various  bells. 

^MORS.  ^ In^Anc^t  K^olo^^daiJUjhter  of  Night 
wi   out  a  at  er,  ^so    eat.       e  most  sub- 
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MORTALITY,  BILLS  OF. 

lime  representation  of  death  personified  is  to  be  found  in 
the  Paradise  /.<-•/. 

MOKTA'LITY.  BILLS  OF.  Bills  of  Mortality  are 
extracts  from  parish  registers,  showing  the  numbers  who 
have  died  in  some  fixed  period  of  time,  as  a  year,  a 
month,  or  a*  work ;  and  hence  they  are  called  yearly, 
monthly,  or  weekly  Wills.    In  general,  they  also  contain 

marriages. 

The  Keeping  of  parish  registers  was  begun  in  England 
in  the  year  1538,  in  consequence  of  an  injunction  issued 
by  Lord  Cromwell,  the  king's  vicegerent  in  ecclesiastical 
affairs,  after  the  abolition  of  the  papal  authority  in  the 
kingdom.  In  Germany  they  appear  to  have  been  intro- 
duced at  a  somewhat  earlier  period,  for  Sussmilch  has 
given  extracts  from  the  Augtburg  bills  which  go  back 
to  the  year  I  AO  I  ;  and  they  were  established  fa 
countries  of  Europe  about  the  beginning  of  the 
tecnth  century. 
The  London  bills,  containing  the  records  of  the  bap- 
"  deaths,  were  begun  In  the  year  IS02,  but  were 
>t  kept  regularly  till  after  the  plague  which  prevailed 
in  1603  ;  since  which  time  they  have  continued  weekly, 
and  an  annual  bill  has  been  also  regularly  published. 
Their  value,  however,  was  very  little  understood ;  nor 


MORTALITY,  LAW  OF. 


the  time  at  which  it  was  written.  The  ages 
at  which  the  deaths  took  place  were  not  inserted  in  the 
bills  till  1728.  Throughout  the  country  the  registers 
were  kept,  generally  speaking,  w  ith  very  little  care  ;  but 
the  recent  act  for  the  registration  of  births,  marriages, 
and  deaths,  which  came  into  operation  in  1836,  has  In- 
troduced an  incomparably  better  system  ;  and,  as  the 
•ex,  ages,  and  causes  of  death  are  now  recorded,  the 

fiublic  will  soon  be  in  possession  of  far  more  authentic 
nformatlon  than  has  yet  existed  on  some  of  the  most  in- 
teresting questions  of  social  statistics.  (See  article  "  Mor- 
tality," In  the  Eneyc.  Brit.  ,  Preface  to  the  Population 
Returns  for  1H31 ;  Annual  I  (everts  of  the  Registrar  Ge- 
neral of  Births,  Deaths,  and  Marriages  in  England,  1839, 

MOKTA'LITY,  LAW  OF.  By  this  term  is  usually 
under»tood  a  mathematical  relation  subsisting  among 
the  numbers  of  persons  living  at  the  different  ages  of 
life ;  such  that,  having  given  the  number  of  persons 
living  at  any  assigned  age,  the  number  of  them  who 
remain  alive  at  every  subsequent  age,  and  consequently 
the  mortality  which  takes  place  in  the  interval,  will  be 


expressible  by  that  relation.    It  roust  be  obvious  that, 
in  speaking  of  a  law  of  this  kind,  we  can  only  have  re- 
gard to  the  averages  of  large  numbers.    In  respect  of  a 
,  or  a  small  n 


respect 
of  persons,  the  un- 
of  the  duration  of  life  is  proverbial ;  but  the 
case  is  entirely  changed  when  multitudes  are  concerned ; 
and  there  are  few  classes  of  contingent  events  of  which 
the  results  can  be  predicted  with  so  little  risk  of  de- 

Barturc  from  the  truth  as  the  average  age  to  which  the 
ves  of  a  considerable  number  of  persons  will  be  pro- 
longed. 

Tho  circumstances  which  affect  the  mean  duration  of 
human  life  depend  upon  a  great  number  of  different 
causes ;  as  climate,  the  facility  of  obtaining  subsistence, 
the  state  of  civilisation,  the  manner  of  living,  progress  of 
medical  science,  &c„  all  of  which  vary  in  different  coun- 
tries and  at  different  times.  The  law  of  mortality,  there- 
fore, must  vary  with  these  circumstances ;  and  conse- 
quently, if  expressible  by  any  mathematical  function,  it 
must  be  one  affected  by  numerical  coefficients  depending  j 
on  the  particular  circumstances,  and  of  which  the  values 
can  only  be  determined  by  observation.  The  simplest 
expression  which  has  been  proposed  for  representing  the 
course  of  mortality  is  that  which  is  derived  from  the 
celebrated  hypothesis  of  Demoivrc ;  namely,  that,  if  a 
number  of  individuals  be  taken  in  any  given  year  of  age, 
the  number  of  deaths  which  take  place  among  them  will 
be  the  same,  every  year  until  the  whole  are  extinct.  In 
this  hypothesis  only  one  numerical  quantity  requires  to 
be  determined,  which  is  the  average  extreme  age.  De- 
adopted  W3 ;  and  his  hypothesis  may  therefore  be 
-a*  follows: -Out  of  80  i 


the  observations,  and  the  equation  of  the 
the  relation  between  the  age  and  the  mortality.  Now  it 
is  possible  to  draw  an  algebraic  curve  through  any  num- 
ber of  points  ;  but,  in  the  present  case,  this  method  of 
proceeding  is  attended  with  no  advantage;  for  if  the 
number  of  points  be  great,  as  it  necessarily  must,  the 
equation  is  of  a  high  order,  and  its  numerical  computation 
impracticable.  Lnmliert,  of  Berlin,  who  appears  to  have 
been  the  first  who  exhibited  the  law  of  mortality  by  a 
curve  line,  constructed  a  somewhat  complicated  empi- 
rical formula,  which  represented  the  mortality  observed 
in  London  during  some  part  of  the  but  century  with  con- 
siderable accuracy,  and  which  may  be  adapted  to  any 
other  set  of  observations  by  giving  suitable  values  to  its 
numerical  coefficients.  But  the  most  Ingenious  attempt 
which  has  been  made  to  deduce  a  formula  from  d  priori 
considerations  is  contained  in  a  paper  by  Mr.  Benjamin 
Gompertf ,  published  in  the  Philosophical  Transactions 
for  1 825.  Mr.  Gomperti  assumes  as  a  principle  that  there 
is  a  power  in  human  life  to  resist  the  effects  of  disease,  or 
oppose  destruction,  which  loses  equal  proportions  of  its 
intensity  in  successive  equal  small  intervals  of  time  ;  and 
from  this  he  derives  an  expression  which  gives  the  i 
of  survivors  (jy)  of  any  number  of  individuals, 
any  given  age,  at  the  end  of  any  number  of  yes 


J^wlfl 


be  alive  at  the  end  of  the 


J°«3 


t  being  one  in  each  year.  For  a  considerable  number 
of  year*,  about  the  middle  ages  of  life,  this  hypothesis  of 


equ.il  decrements  represents  the  observed  facts  with  tole- 
rable accuracy ;  and.  as  it  affords  considerable  facilities 
in  various  calculations,  it  was  formerly  much  used  in  the 
computation  of  life  contingencies. 

If  we  suppose  a  straight  line  to  be  divided  Into  a  num- 
ber of  equal  parts,  representing  the  ages  of  human  life, 
and  perpendicular*  to  be  drawn  through  the  points  of  di- 
vision proportional  to  the  number  of  survivors  at  each  age 
out  of  a  given  number  taken  at  a  previous  age  ;  a  curve 
line  drawn  through  the  extremities  of  all  those  pcrpendi- 
wftUeprescnt  the  law  of  mortality  as  indicated  by 


may  be 

may  be  given  under  this  form :  — 

log.  jr  -  log.  /  +  No.  whose  log.  is  (log.  log. p  +  a  log.  e), 

/,  p,  and  o  being  the  constants  to  be  determined.  On 
assuming  three  ages,  and  taking  the  corresponding  values 
of  x  and  y  from  the  Carlisle  table,  and  determining  the 
constants  by  means  of  the  three  equations  so  formed,  the 
formula  is  found  to  agree  with  the  table  through  all  the 
ages,  within  limits  which  may  be  fairly  supposed  not  to 
exceed  the  errors  of  the  observations. 

On  account  of  the  multitude  of  causes  which  influence 
the  rate  of  mortality  among  the  inhabitants  of  a  country,  it 
Is  plain  that  any  formula  deduced  from  a  priori  consider- 
ations can  only  be  trusted  so  far  as  it  is  found  to  agree 
with  experience ;  and  therefore,  for  all  practical  pur- 
poses, recourse  is  had  to  a  table  showing  for  each  year  of 
age  the  number  of  deaths  which  are  observed  to  take 
place  out  of  a  larae  number  of  persons  who  enter  upon 
tint  age.  The  ratio  of  those  two  numbers  is  the  measure 
of  the  probability  that  an  individual  entering  upon  that 
age  will  not  survive  the  year,  and  may  be  assumed  as  the 
law  of  mortality  In  respect  of  that  age.  The  table  may  be 
exhibited  under  different  forms:  the  most  usual  is  a  table 
of  decrements,  which  is  constructed  by  supposing  a  large 
number  of  persons,  as  10,000.  for  example,  to  start  to- 
In  the  same  year  of  age  (the  year  of  birth  is  usually 
and  to  write  down  In  the  same  column  the 
them  who  remain  alive  at  the  end  of  each 
successive  year.  From  this  the  number  who  die  in  each 
year,  and  the  chances  of  surviving  a  year,  or  any  number 
of  years,  are  easily  found.  For  some  purposes  a  tabic  of 
the  probabilities  of  living  over  a  year  at  each  age.  or  of 
dying  in  the  course  of  the  year.  Is  more  convenient ;  but 
either  form  can  be  readily  reduced  to  the  other. 

Tho  oldest  table  of  mortality  we  possess  Is  published 
in  the  Philososphical  Transactions  for  1G93,  and  was  con- 
structed by  H  alley  from  the  mortuary  registers  of  the 
town  of  Breslaw,  in  Silesia.  This  town  was  selected, 
because  the  number  of  births  having  been  nearly  equal 
to  the  number  of  deaths  for  some  years,  it  might  be  as- 
sumed that  the  population  had  remained  in  a  nearly  sta- 
tionary state  during  that  time,— an  assumption  which 
afford*  the  means  of  determining  the  ratio  of  the  number 
who  die  at  each  age  to  the  number  who  entered  upon 
that  age;  for  it  is  evident  that  in  a  place  so  circum- 
stanced, and  supposing  also  there  is  no  migration,  the 
number  who  survive  or  complete  any  year  of  age  within 
a  given  period  Is  equal  to  the  sum  of  the  deaths  at  all  the 
greater  ages  during  the  same  period.  For  the  sake  of 
facilitating  calculations  from  the  table,  he  reduced  the 
numbers  proportionally  to  1000.  by  which  number  be  re- 
presented the  infants  of  one  year  of  age. 

This  method  of  determining  the  mortality  from  the 
mortuary  registers,  or  bills  of  mortality,  has  been  fre- 
ly  adopted, 
of  a  table 


qucntly  adopted,  particularly  by  Dr.  Smart,  in  the  forai- 
'  ig  the  mortality  in  the  city  of 


last  century ;  by  St .  Maur. 
in  respect  of  Paris  ;  and  by  Dr.  Price,  for  the  'celebrated 
Northampton  table,  presently  to  be  described.  But  it  is 
evident  that  as  the  population  of  a  large  town  or  district 
of  country  can  never  be  absolutely  stationary,  and  as 
migration  must  be  constantly  taking  place  to  a  greater 
or  less  extent,  the  method  is  not  absolutely  correct ;  and. 
in  fact,  the  results  to  which  It  leads  must  be  attended 
with  great  uncertainty.  In  order  to  obtain  accurate  re- 
sults, it  is  necessary  to  know  the  numbers  who  actually 
enter  upon  each  year  of  age,  as  well  as  the  numbers  who 
die  in  that  age,  during  the  period  Included  in  the  ob- 
servation ;  and  hence,  in  addition  to  the  mortuary  re- 
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rf  the  community  in  the  several  ages  of  life,  ii  requisite  ' 
for  thr  accurate  solution  of  the  problem.   But,  although 
great  attention  has  been  given  of  late  rears  to  the 
statistics  of  life.  In  various  countries  of  Europe,  it  is 
only  in  a  very  few  instances  that  sufficiently  accurate  I 
data  for  the  construction  of  a  mortality  table  have  been 
obtained  from  observations  embracing  indiscriminately  | 
all  the  different  classes  of  the  inhabitants.   Of  these  few, 
the  principal  (if  not  the  only)  instances  are  the  observ- 
ations made  in  Sweden  and  Norway  ;  those  of  Dr.  lley- 
i  at  Carlisle  ;  and  more  recently  by  Dr.  Cleland,  at 


In  consequence  of  the  migration  which  is  constantly 
fine  on  among  the  inhabitants,  it  is  very  difficult  to 
obtain  with  certainty  the  data  necessary  for  determining 
the  mortality  of  any  town  or  district,  even  where  the 
renters  of  births  and  deaths  are  accurately  kept ;  but 
there  are  various  associations  of  individuals  with  respect 

ich,  forexa 

published  in  different  countries  of 
the  last  century  ;  the  annuitants  of  the 
roent ;  and  especially  the  assurance  companies,  which  are 
now  become  so  numerous.  In  all  such  associations,  the 
numbers  who  enter  upon  and  die  in  each  year  of  age 
can  be  ascertained  with  precision  from  the  records  of  the 
association,  which,  therefore,  afford  the  data  requisite 
for  determining  the  rate  of  mortality  at  the  different 
ages,  without  hypothesis  of  any  kind.  Tablet  were  thus 
constructed  by  Kersscboom,  from  Dutch  registers  of 
annuitants  ;  by  Dc  Parcieux,  from  the  lists  of  the  nomi- 
nee* in  the  French  tontines,  chiefly  of  l  '►*!»  and  16%,  and 
from  the  mortuary  registers  of  the  Benedictines,  and  of 
the  nuns  in  several  convents  in  Paris ;  and  by  Mr.  Fin- 
lai»on,  from  six  different  classes  of  annuitants  in  English 
and  Irish  tontines.  Of  the  assurance  offices,  the  Equit- 
able Society  is  the  only  one  which  has  as  yet  published  its 
experience  ;  but  there  is  little  doubt  that  several  of  the 
others  have  accumulated  valuable  masses  of  observations. 

We  shall  now  give  a  comparative  view  of  the  mean 
duration  of  life  at  the  different  ages,  computed  from 
)  of  the  best  known  tables,  premising  a  short  account 

•thod  of  making  the  com. 


1. 


For  the  method 
Expectation  or  Lira. 

in). i-  — This  table,  which 
in  this  country  than  any  other,  on  ac- 
count of  its  having  been  adopted  by  the  greater  number 
of  the  assurance  offices  as  the  basis  of  their  tables  of 
,  was  constructed  by  Dr.  Price,  from  the  bills 
_  ity  from  1735  to  1780  or  the  parish  of  All 
In  the  city  of  Northampton.  It  cannot  be  con- 
sidered as  possessing  much  authority,  either  on  account 
of  I  be  accuracy  of  the  data,  or  the  number  of  lives  of 
which  it  embraces  the  history  ;  and  the  hypotheses  made 
use  of  in  its  formation,  —  namely,  that  the  number  of  the 
inhabitants,  and  the  number  of  annual  deaths,  remained 
the  same  during  the  forty-six  years  included  in  the  ob- 
servations, and  also  that  the  migrations  all  took  place 
«  the  age  of  twenty  years. —  tend  further  to  render  it  of 
doubtfuTvalue.  It  differs  from  the  other  tables  In  giving  a 
much  lower  expectation  of  life  at  the  younger  and  middle  I 
ages  ;  and  although  this  may  be  in  part  owing  to  an  in- 
crease in  the  average  duration  of  life  since  the  middle  of 
the  la*t  century,  it  is  probably  owing  in  a  much  greater 
degree  to  trie  inaccuracy  of  the  observations,  ror  the 
history  of  this  table,  see  trice  on  Reeertionary  Pay. 
Hunts,  4th  ed.  1783. 

t.  Carlisle  Table.  —  This  was  constructed  by  Mr.  Milne, 
from  registers  kept  by  Dr.  Hcysham  of  the  births  and 
which  took  place  in  the  city  of  Carlisle  and  its 
In  the  nine  years  from  1779  to  1787,  the  number 
nts  having  been  determined  by  two  enu- 
rhich  were  made  during  that  interval.  On 
of  the  accuracy  of  the  data,  and  the  skilful 
manner  In  which  they  were  made  use  of,  this  table  is  of 
frreat  value,  atni  probably  niv«'«  the  mo-l  correct  \\vm  ot 
the  mortality  among  the  inhabitants  of  England  gene- 
rally which  has  yet  been  obtained.  (  MUne's  Treatise  on 
Annua,,  ,,  ifc,  1815.) 

3.  Go0et  nment  Tablet.— These  tables,  as  already  men- 
tioned.  were  computed  by  Mr.  Flnlaison.  from  observ- 
ations of  the  mortality  among  the  nominees  of  life  annu- 
ities granted  by  the  British  government.  Mr.  Flnlaison 
has  given  twenty-one  tables  of  the  probabilities  of  life ;  but 
the  recorded  facts  arc  contained  in  only  six  of  them,  the 
others  being  formed  by  combinations  of  these  six.  The 
two  columns  in  the  subjoined  table,  for  males  and  fe- 
males respectively,  are  deduced  from  the  rate  of  mor- 
tality adopted  by  the  government  for  determining  the 
values  of  life  annuities.    ( Finlaiton  s  Report  to  the  Lords 

?'  the  Treasury,  published  by  order  of  the  House  of 
ommons,  1929.) 

4.  Equitable  Society's  Table.  —  This  table,  which  was 
prepared  by  Mr.  Arthur  Morgan,  and  published  in  1834, 
exhibits  the  mortality  which  took  place  In  the  society 
from  its  establishment  in  1760  to  the  end  of  the  year 

i  of  the  great  number  of  lives 


In  it,  and  the  certainty  of  the  data,  this  is  a  document  of 
great  importance.  It  will  be  seen  from  the  subjoined 
table  that,  for  ages  under  fifty,  it  gives  a  rather  more 
favourable  expectation  of  life  than  the  government  tabic 
for  males,  and  agrees  nearly  with  the  Carlisle  table ; 
but  for  ages  above  fifty  It  gives  a  less  favourable  expect- 
ation than  either  of  those  tables.  The  observations  com- 
mence at  the  age  of  ten. 

6.  The  Friendly  Society's  Table.  —  This  table  was  pre- 
pared by  Mr.  Ansel),  from  materials  collected  by  the 
Society  for  the  Diffusion  of  Useful  Knowledge.  It  may 
be  considered  as  representing  the  mortality  of  the  labour- 
ing classes  in  England.  The  observations  were  from 
1823  to  1828. 
183.S.) 

For  the  sake  of  avoiding  decimal  points,  the  numbers 
in  the  subjoined  table  show  the  mean  duration  of  life  for 
ten  individuals,  or  the  number  of  years  enjoyed  by  ten 

in  respect  of  a  single  indl- 
or  life  lithe  tenth  part  of  the 

given  in  the  table. 
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There  are  many  questions  of  great  Interest  respecting 
the  law  of  mortality  which  cannot  yet  be  satisfactorily 
answered,  from  the  want  of  sufficient  data.  The  Carlisle 
table  gives  only  an  Indication  of  local  mortality  ;  but  It 
may  be  asked,  whether  the  mortality  is  the  same  in  differ- 
ent parts  even  of  the  same  country,  or  the  same  in  cities 
as  in  rural  districts  ?  Now,  the  government  annuitants 
resided  in  all  different  parts  of  the  kingdom  ;  and  the 
same  may  be  said  of  the  members  of  the  Equitable  So- 
ciety, though,  perhaps,  a  majority  of  the  latter  were  re- 
sident in  London.  But  the  three  tables — namely,  the  Car- 
lisle table,  the  table  computed  from  the  government  male 
annuitants,  and  the  Equitable  Society's  table  —  present 
a  remarkable  agreement ;  and,  so  far  as  their  evidence 
goes,  we  cannot  draw  any  positive  conclusion,  either  in 
favour  of  a  particular  district  or  a  select  class  of  indivi- 
duals. 

It  seems  to  be  established  beyond  doubt  that  the  rate 
of  mortality,  at  least  In  England,  has  undergone  a  very 
sensible  diminution  within  a  century,  especially  In  respect 
of  children  and  aged  people.  This  may  be  ascribed  in 
some  degree  to  the  discovery  of  vaccination  ;  but  more 
especially  to  the  general  diffusion  of  comfort,  and  the  Im- 
proved mode  of  living,  among  the  labouring  classes  of 
the  community. 

Another  question  of  great  importanre  is,  whether  the 
law  of  mortality  is  the  same  for  both  sexes?  In  the 
above  table  It  will  be  seen  that  there  is  a  remarkable 
disparity  between  the  male  and  female  annuitants  in 
favour  of  the  latter.  This  indication  of  the  greater 
longevity  of  females  is  confirmed  by  the  observations  of 
De  Parcieux  on  the  monks  and  nuns  in  the  French  con- 
vents ;  of  Kersscboom,  on  the  Dutch  annuitants  ;  of  Dr. 
Price,  on  the  mortality  at  Chester  ;  and  also  by  the 
tables  constructed  from  the  mortality  In  Sweden,  at 
Montpciller  in  France,  and  in  the  cities  of  Amsterdam 
and  Brussels.  It  is  still,  however,  open  to  doubt  whether 
the  superiority  shown  in  the  above  instances  holds  ge- 
nerally true.  Over  the  whole  population  of  Belgium, 
the  greater  part  consisting  of  peasantry  and  labourers.  It 
is  found  that  the  lives  of  females  are  shorter  than  those 
of  males  ;  while  in  the  towns  the  advantage  is  on  the  side 
of  the  females.  We  believe  the  experience  of  some  of 
the  assurance  offices  si 
of  female  life. 

The  following 
to  the  pop 
cording  to  . 

paper  in  the  Revue  Encycloptdique  for  July  and  August, 
1833.  We  cannot  vouch  for  its  accuracy,  but  it  is  probably 


ire. 

owing  table,  showing  the  proportion  or  deaths 
ulation  in  the  principal  states  of  Europe,  ac- 
the  latest  observations,  is  extracted  from  a 
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Sweden  and  No 
Denmark 
European  Ruwia 
K  ingil., m  of  Poland 
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( i  rwee  • 
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For  an  accurate  description  of  the  various  mortality 
table*  which  have  hitherto  been  published,  the  reader  is 
referred  to  the  excellent  article  on  the  subject,  by  Mr. 
Milne,  in  the  Ency.Britannica. 

MO'RTAR.  (Dut.  mortar.)  In  Architecture,  a  ce- 
ment for  the  junction  of  stones  and  bricks,  made  of  lime, 
sand,  and  water.  In  the  composition  of  it  stone  lime  is 
preferable  to  that  burnt  from  chalk,  and  river  to  pit  or 
road  sand. 

Mortab.  A  short  wide  piece  of  ordnance  for  throw- 
ing shells,  bombs,  grape-shot,  &c.  It  is  the  most  ancient 
kind  of  cannon. 

Mouta  h  In  Pharmacy,  a  vessel  made  either  of 
Iron,  stone  ware,  or  glass,  Ac,  according  to  the  use  to 
which  It  is  applied,  in  which  substances  are  either  pul- 
verised or  dissolved  by  means  of  a  pestle.  In  fine  che- 
mical processes  recourse  is  often  had  to 
of  agate,  flint,  or  porphyry. 

MO'RTGAGE.  In  Law,  a  mortgage-d< 
a  conveyance,  by  which  a  party  grants  his  interest  or  a 
portion  of  it  to  another,  with  a  condition  that  If  a  sum  of 
money  is  paid  by  a  stipulated  day  the  grant  shall  nevoid. 
Thus  the  grantee  has  a  conditional  estate,  whether  of  fee- 
simple  or  otherwise,  according  to  the  terms  of  the  con- 
veyance. During  the  continuance  of  this  estate  the 
mortgagor,  though  in  possession,  is  in  contemplation 
of  law  only  tenant-at-will  to  the  mortgagee  ;  and  on 
failure  of  payment  the  estate  of  the  mortgagee  would 
become  absolute  at  law.  But  in  equity  the  mortgagee's 
estate  is  subject  to  an  equity  of  redemption,  or  right  to 
redeem  on  the  part  of  the  mortgagor ;  and  a  mortgage 
is  thus  redeemable  so  long  as  the  relation  of  debtor  or 
creditor  appears  to  subsist  between  the  parties,  and  for 
twenty  years  after  the  hut  acknowledgment  of  that  re- 
lation by  the  mortgagee,  unless  upon  his  application 
the  right  be  previously  foreclosed  by  a  decree  of  the 
court. 

MORTIER.  (Fr.)  The  name  given  to  a  can  of  state 
of  great  antiquity  worn  by  the  first  kings  of  France, 
and  the  form  of  which  is  still  preserved  in  the  cap  worn 
by  the  president  de  la  cour  of  Paris. 

MORTIFICA'TION.  (I -at.  mors,  death,  and  facio, 
JT  cause. )  Local  death,  gangrene.  When  any  portion  of 
the  body  loses  its  vitality,  a  process  of  separation  takes 
place  between  It  and  the  living  parts  that  surround  it ; 
and  when  this  happens  In  certain  parts  or  organs  it  is  ne- 
cessarily fatal.  The  symptoms  that  attend  mortification 
generally  loss  of  pain,  diminution  of 
ig  pulse,  hiccup,  delirium,  cold  sweat, 
which  precedes  death. 
Mortification,  in  Scottish  Lam,  is  nearly  synony- 
mous with  mortmain  in  English.  By  an  act  of  15*7,  land 
vested  in  the  church  was  declared  to  be  given  for  super- 
stitious purposes,  and  to  belong  to  the  crown  ;  and  thus 
the  spoliation  of  the  richly  endowed  church  of  that  coun- 
try prior  to  the  Reformation  was  finally  legalised. 

MO'RTISE  (Fr.  mortals©),  in  Architecture,  is  the 
junction  of  two  pieces  of  wood  or  other  material,  the 
cavity  cut  in  one  piece  being  the  receiving  corre*pondent 
portion  of  the  wood  of  the  other,  which  is  called  a  tenon. 

MO'RTMAIN.  In  Law,  an  alienation  of  lands,  tene- 
ments, or  hereditaments,  to  any  corporation,  sole  or  ag- 
gregate, guild,  or  fraternity.  The  foundation  of  the 
statutes  of  mortmain  is  Magna  Charta ;  by  which  it  was 
rendered  unlawful  for  any  one  to  give  his  lands  to  a  re- 
ligious house,  Ac.  in  order  to  take  them  back  again  to 
hold  of  the  same  house ;  which  was  extended,  by  in- 
terpretation, so  as  to  annul  gifts  of  land*  which  reli- 
gious houses  did  not  give  back  to  the  donor  to  his 
own  use,  but  kept  in  their  own  hands  after  taking. 
A  treat  number  of  statutes  were  afterwards  passed  in 
order  to  restrict  alienations  to  religious  persons  and 
houses,  and  various  devices  formed  for  the  purpose  of 
eluding  them  ;  of  which  the  system  of  uses,  which  has 
become  in  some  sort  the  foundation  of  our  law  of  real 
property,  was  one.  (Sec  Real  Property,  Trurt.)  But 
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during  the  whole  of  this  time  the  king  had  the  power  of 
dispensing  with  the  statutes  of  mortmain  by  granting 
licences  of  alienation  ;  and  this  power  was  confirmed  to 
the  crown  by  stat.  7  tk  8  W.  3.  c.  37.  Alienation  to  cha- 
ritable uses  are  exempted  from  the  statutes  of  mort- 
main ;  but  they  are  subjected  to  particular  forms  and 
solemnities  by  the  last  mortmain  act,  9  G.  2.  c.  36.  The 
term  mortmain  is  derived  from  the  Latin  words  i 
manus  (dead  hand),  because  the  lands  so 
said  to  fall  Into  a  dead  hand  ;  i.  e. 


MO'RTUARY.  In  Law,  a  fee  paid  to  the  I 
of  a  parish,  by  custom  peculiar  to  some  pla 
death  of  a  parishioner.  It  appears  to  have 
ancient  usage  to  present  the  priest,  on  the  solemnisation 
of  a  funeral,  with  some  personal  chattel  of  the  deceased, 
or  a  sum  of  money  in  lieu  of  it :  under  the  various  titles 
of  pecunia  scpulchralis,  scdatium  ;  in  Saxon  toul  shot,  A>c. 
It  had  become  a  legal  custom  as  early  as  the  reign  of 
Henry  III.,  when  the  reservation  of  a  mortuary  appears 
to  have  been  essential  to  the  validity  of  a  testament  of 
chattels.  The  amount  was  fixed  by  21  H.  8.  c.  6.  ac- 
cording to  an  ad  valorem  taxation  of  the  goods  of  the 
deceased.  Mortuaries  (where  due  by  custom)  are  re- 
coverable in  the  ecclesiastical  courts ;  and  it  should  ap- 
pear, since  the  statute,  at  common  law  ;  although  such 
actions  have  not  hitherto  been  brought. 

MO'RUS  llM.  the  mulberry  tree;  Celtic  roor. 
black),  is  a  small  genus  of  plants,  containing  some  species 
valuable  for  their  foliage,  and  others  for  their  truit. 
The  latter  Is  our  mulberry  tree,  Morus  nigra,  whose 
well-known  black  juicy  berries  are  a  favourite  autumn 
production ;  the  former  are  M.  alba,  philipprmsts.  and 
others,  which  constitute  the  best  of  all  food  for  silk- 
worms. The  latter  are  found  occasionally  in  plantations  ; 

climate  well,  and 


uo  »ct:u  iuujc  w  ui        ui  lull 

This  art  was  practised  at  a 
■eintroduced  to  Italy  by  the 


but  they  are  too  tender  to 
cannot  be  usefully  cultivated  even  in  the 
of  England. 
MOSA'ICorMUSAIC.  (Gr., 

Et ,  from  u  w  em ,  as  I 
a  species  of  repr 
ute  pieces  of  stones  or  pebbles  of  dll 
carefully  inlaid  upon  a  ground  generally  of  metal.  In 
St.  Peter's  at  Rome  are  to  be  seen  some  works  of  this 
sort  on  a  magnificent 
very  early  period,  and 
Byzantine  Greeks. 

MOSA'IC  GOLD.  Bisulphuret  of  tin  ;  a  l 
substance,  sometimes  employed  in  ornamental  japan 
work.  This  term  has  lately  been  applied  to  a  superior 
kind  of  brass,  and  to  a  yellow  alloy  of  copper,  zinc,  and 
gold. 

MOSA'IC  WORK.  In  Architecture,  the  inlaying 
pavements,  walls,  &c.  with  small  dies  of  different-coloured 
stones  or  glass,  In  regular  figures,  or  to  represent  histo- 
rical or  other  subjects. 

MOSLEM.   See  Mussulman. 

MOSQUE  (Arab,  roedsched.)  A  Mohammedan  place 
of  religious  worship.  The  principal  Interior  decoration 
of  mosques  consists  in  the  lamps,  which  are  numerous, 
and  singularly  disposed  ;  the  floor  Is  covered  with  carpets  : 
the  direction  of  Mecca  is  denoted  by  a  niche,  or  by  a 
tablet  inscribed  with  verses  of  the  Koran,  called  the 
Kebla.  The  principal  Arabian  and  Syrian  mosques  are 
most  remarkable  for  their  vast  quadrangle*,  surrounded 
with  numerous  columns  ;  those  of  the  Turks  for  the 
elegance  of  their  cupolas.  The  original  places  of  worship 
of  the  Arabians  were  the  temples  dedicated  to  the  reli- 


gion of  the  different 
for  instance,  as  the 


they  subdued 
the  tei 
in 


Minerva  at  Athens, 
Asia,  and  Egypt.  It 
their  power  that  the  Arabians  devoted  themselves  to  the 
cultivation  of  the  arts,  and  gave  any  indication  of  that 
original  architectural  genius  which  afterwards  dWplaycd 
Itself  in  the  structure  of  mosques.  At  the  entrance  of 
almost  every  mosque  there  is  a  large  court  planted  with 
bushy  trees,  in  the  centre  of  which,  or  under  a  vestibule 
paved  with  marble,  are  fountain*  for  the  prescribed  ablu- 
tions of  the  Mussulmans ;  and  to  these  courts  is  usually 
attached  a  small  gallery,  on  which  the  apartments  of  the 
ministers  of  religion,  &c.  abut.  But  besides  mosques 
for  public  worship  thete  are  others  set  apart  for  the  in- 
struction of  young  men  in  the  science  of  legislation,  and 
the  doctrines  of  the  Koran  .  and  to  this  claas  belong  the 
»o  called  royal  mosques,  or  jam  it,  of  Comtantinoi  le. 
Most  oi  these  mosques  have  hospitals  for  poor,  the  sick, 
or  deranged  persons  attached  to  them.  Their  revenues 
are  often  considerable,  and  arc  derived  chiefly  from  en- 
dowments in  landed  property.  The  term  masque  it 
found,  with  slight  variation,  in  all  European  languages. 
The  Turkish  equivalent  is  mcachil,  which  is  supposed  to 
be  derived  from  the  Arabic  mesgiad,  a  place  of  adoration  ; 
and  from  this  are  derived  respectively  the  Fr. 
the  Germ,  moschee,  the  Span,  mequita,  the 
chcta,  and  the  Eng.  mosque.  See  MinarBt. 
MO'SSES,  in 
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MOSS  LAND. 

small-leaved  Cryptogam  ir  plant*.  Thus  club  mrw*  is  a 
lyropodium  ;  Ireland  and  reindeer  mosses  are  lichens ; 
and  the  numerous  species  of  Jungcrmannia  are  all  com- 
same  term.  But  in  systematical 
no  plants  are  considered  mosses  except  such  as 
to  the  natural  order  Rryactm  or  Musci.  Such 
are  simple-leaved  ;  without  spiral  vessels  or  sto- 
I ;  with  a  distinct  axis  of  growth  ;  and  with  the  spores 
or  reproductive  matter  enclosed  in  cases,  called  sporangia 
or  thecsr.  covered  by  a  cup  or  calyptra.  The  structure 
of  the  sporangia  is  as  complex  as  that  of  the  stems  and 
lraves  is  simple.  Each  sporangium  is  closed  by  a  lid  or 
operculum  ;  below  which  is  a  transverse  membrane,  clos- 
ing up  the  urn  left  after  the  fall  of  the  operculum.  The 
edge  of  the  urn  is  furnished  with  one  or  more  rows  of 
teeth,  in  all  cases  some  multiple  of  4  ;  in  the  centre  is  a 
columella  or  column,  and  between  the  latter  and  the 
sides  of  the  urn  are  the  spores.  It  is  not  a  little  singular 
that  ouch  plants  should  have  cases  called  staminidia.  con- 
taining powdery  matter  ;  among  which  are  found  animal- 
cules, not  distinguishable  from  such  as  are  called  sper- 
matic, and  which  swim  about  freely  in  water.  None  of 
the  mosses  are  of  any  known  use. 

MUSS  LAND.  Land  abounding  in  peat  moss,  but 
not  so  much  saturated  with  water  a*  to  become  peat  bog, 
or  morass. 

MOSS-TROOPERS.  In  English  and  Scottish  His. 
tory  those  Inhabitants  of  the  borders  of  the  respective 
countries  who  were  handed  together  In  clans  and  lived 
■  *  rif.ii>'  1 1  <  en  •  .1  tlii.  ili  in  in  in.it  n  I  mm  the  character 
of  the  country  over  which  they  "  trooped  "  In  their  ex- 
cursions. These  banditti  were  little  heard  of  after  the 
union  of  the  two  crowns,  but  not  absolutely  suppressed 
until  the  union  of  the  kingdoms  a  century  afterwards. 

MOTES,  among  the  Anglo-Saxons,  were  public 
courts  or  conventions  of  the  people  assembled  for  mu- 
nicipal or  legislative  purposes.  They  were  of  various 
kinds  ;  as  \N  ittenagemote,  Folkmotc,  Burgemote,  &c. 
(See  these  separate  articles.)  Moteer  was  a  customary 
it  at  the  mote  or  court  of  the  lord, 
certain  persons  alone  were  exempted  by 


MOUNTAIN. 

form  or  accelerated  velocities,  see  Fobci  and  Velocity. 
For  elementary  illustrations  of  the  above  three  lawn.  \ 


refer  to  Maclaurin's  Account  of  Newton's  Princtpia. 

Motion.  (Lat.  motio.)  In  Painting  and  Sculpture, 
the  change  of  place  or  position  which  from  certain  at- 
titude* a  figure  seems  to  be  making  in  its 
in  a  picture.     It  can  tie  only  implied  fro 


one  to  eight  parts, 


arts,  of  a 


V 


MOTE'T.  ( 
consisting  of 
racter. 

MO'THER  OF  PEARL  (Fr.  nacre  deperles ;  Germ, 
rlen-mutter).  is  the  hard,  silvery,  brilliant  internal 
ayerof  several  kinds  of  shells,  particularly  oysters,  which 
i»  often  variegated  with  changing  purple  and  azure  co- 
lours. The  large  oysters  of  the  Indian  seas  alone  secrete 
this  coat  of  sufficient  thickness  to  render  their  shells 
available  to  the  purposes  of  manufactures.  The  genus 
of  shell  fish  called  Pentadina?  furnishes  the  finest  pearls, 
as  well  as  mother  of  pearl ;  it  Is  found  in  greatest  per- 
fection round  the  coasts  of  Ceylon,  near  Ormus  in  the 
Persian  Gulf,  at  Cape  Comorin,  and  among  some  of  the 
Australian  seas.  1  he  brilliant  hues  of  mother  of  pearl 
do  not  depend  upon  the  nature  of  the  substance,  but  upon 
tU  structure.  The  microscopic  wrinkles  or  furrows  which 
run  across  the  surface  of  every  slice  act  upon  the  re- 
flected light  In  such  a  way  as  to  produce  the  chromatic 
effect ;  for  Sir  David  Brewster  has  shown  that  if  we 
take,  with  very  fine  black  wax,  or  with  the  fusible  alloy 
of  D'Arcet,  an  impression  of  mother  of  pearl.  It  will 
possess  the  iridescent  appearance.  Mother  of  pearl  Is 
very  delicate  to  work  ;  but  it  may  be  fashioned  by  saws, 
filet,  and  drills,  with  the  aid  sometimes  of  a  corrosive 
acid,  such  as  the  dilute  sulphuric  or  muriatic  ;  and  it  is 
polished  by  colcothar  of  vitriol.   (  L're't  Dictionary  of 

MOUTHER  WATER.  A  term  applied  by  chemists  to 
saline  solutions  from  which  crystals  have  been  de|»osited, 
and  which  when  poured  off  and  re-evaporated  furnish  a 


O'tTSn.  (Lat.  motio.)  In  Mechanical  Philosophy, 

the  body  occupies,  or  in  which  it  is  extended, 
is  real  or  abiotnte  when  the  moving  body  changes 
in  absolute  space ;  it  is  relative  when  the  body 
its  place  only  with  relation  to  surrounding 
bodies ;  and  it  is  a/parent  when  the  body  changes  its 
situation  with  respect  to  other  bodies  that  appear  to  us 
to  be  at  rest.  All  the  phenomena  of  motion  are  derived 
by  mathematical  deductions  from  the  three  following 
laws  of  motion  of  Newton  :  — 

1.  A  body  must  continue  for  ever  in  a  state  of  rest,  or 
of  uniform  motion  in  a  straight  line,  if  It  be  not  disturbed 
by  the  action  of  an  external  cause. 

2.  Every  change  of  motion  produced  by  any  external 
force  Is  proportional  to  the  force  impressed,  and  in  the 
direction  of  the  straight  line  in  which  the  force  acts. 

3.  Action  and  reaction  are  equal  and  in  contrary  direc- 
tions ;  that  is,  equal  and  contrary  changes  of  motion  are 
produced  on  bodies  which  mutually  act  on  each  other. 

For  the  formula?  which  express  the  relations  between 
the  moving  force,  the  spaces  passed  over,  and  the  times 
when  bodies  move  in  straight  lines  or  curves,  with  uni- 
775 


from  the  attitude 

which  prepares  the  animal  for  the  given  change,  and 
i  action,  which  see.    Upon  motion,  in  art,  de- 
life  which  seems  to  pervade  a  picture  when 
executed  by  a  master. 

Motion.  In  Music,  the  manner  of  beating  the  mea- 
sure so  as  to  hasten  or  retard  the  pronunciation  of  the 
words  or  notes. 

MO'TION  IN  COURT.  In  Law.  an  occasional  ap- 
plication to  the  court,  by  the  parties  or  their  counsel,  for 
the  purpose  of  obtaining  some  rule  or  order  of  court 
which  becomes  necessary  in  the  progress  of  a  cause. 
Motions  are  either  of  a  criminal  nature,  as  motions  for 
an  attachment  for  a  misbehaviour  ;  or  of  a  civil  nature. 
A  motion  in  the  courts  of  common  law  is  either  for  a  rule 
ataolute,  I.  e.  to  take  effect  immediately  ;  or  it  Is  for  what 
is  termed  a  rule  nisi,  or  a  rule  to  show  cause  —  i.  e.  a  rule 
to  take  effect,  unless  cause  be  shown  against  It  by  acertain 
day,  when,  if  no  cause  tie  shown,  the  rule  is  made  abso- 
lute on  a  second  motion.  Motions  are  accompanied  by 
affidavits  stating  the  facts  on  which  they  are  grounded, 
and  generally  preceded  by  a  notice  to  the  opposite 

^MOTION,  QUANTITY  OF.  This  term  is  used  by 
writers  on  mechanics  to  denote  the  product  of  the  mass 
or  moving  hotly  by  the  velocity.    See  Mominti  m. 

MOTIVE  FORCE.    The  force  which 
duce  motion.    It  is  the  same  with  i 

MO'TOR,  MOVER.   A  term  applied  by; 
to  certain  muscles,  Ac. 
MO»TTO  (Ital.).  is 


'TTO  (Ital.).  is  used  to  signify  a  word  or  sen- 
added  to  a  device  ;  and  when  put  upon  a  scroll  It 

use  of  motto*  for  this  purpose  is  very  an- 
notto  is  also  applied  as  a  sentence  or 
to  any  writing  or  publication. 
MOULD.  Soil  composed  of  decayed  vegetable  matter 
In  a  state  of  minute  division,  more  or  less  mixed  with 
garden  earth.  The  kinds  of  mould  most  in  use  in  horti- 
culture  are  leaf-mould,  formed  from  the  decayed  leaves 
of  trees  ;  rich  mould,  formed  of  thoroughly  decayed  stable 
dung  ;  heath  mould,  found  on  the  surface  of  heath  lands  ; 
and  peat  mould,  formed  of  thoroughly  decomposed  peat , 
In  general  moulds  are  distinguished  from  soils  by  con- 
taining a  much  greater  portion  of  vegetable  matters  than 
of  earths. 

Moto.n.  (Span,  molde.)  In  Sculpture,  the  matrix  or 
hollowed  wrought  form  Into  which  the  liquid  or  plaster, 
wax  or  metal,  is  run  in  casting  works  of  art. 

MOU'LDING.  (Fr.  motile.)  In  Architecture,  the 
members  of  an  order,  which  are  shaped  into  various 
curved  or  flat  forms,  of  which  there  are  eight  sorts.  The 
fillet,  which  is  square  in  profile  (1) ;  the  astragal  (i)  ; 
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the  torus  (3),  being  larger  than  the  astragal  ;  the  scotla 
(4)  ;  the  echinus  (5),  or  quarter  round  ,  the  inverted 
cyma,  talon,  or  ogee  (6)  ;  the  cyma,  cyma  recta,  or  cy- 
matiutn  (7) ;  and  thecavetto  or  hollow  (H). 

MOULD  LOFT.  A  large  room  in  a  dockyard  in 
which  the  several  parts  of  the  ship  are  drawn  out  In  their 
proper  dimensions. 

MOU'LTING.  The  fall  of  the  plumage  of  birds.  It 
may  be  cither  partial  or  total :  the  complete  moult  | 


rally  takes  place  annually  ;  the  partial  moult  occurs  at 
the  change  of  plumage  to  which  some  species  of  birds  are 
subject  at  the  breeding  season.  The  moult  is  always 
accompanied  by  the  development  of  a  new  plumage, 
which  may  be  of  a  different  colour  from  that  which  is 

See  iNOtMKNTl  M. 

MOU'NTAIN  LIMESTONE.  A  series  of  limestone 
strata,  the  geological  position  of  which  is  immediately 
below  the  coal  measures,  with  which  tbey  also  sometimes 
alternate.  See  Gbolooy. 

MOU'NTAIN  MILK.  A  very  soft  spongy  variety  of 
carbonate  of  lime. 

MOUNTAIN.  (Lat.  roons.l  In  Geography,  the 
term  applied  to  designate  the  principal  elevations  on  the 
earth's  surface.  Mountains  and  hills,  says  Bakewell,  are 
relative  terms  with  respect  to  each  other;  the  highest 
elevations  being  denominated  mountains,  and  the  lower 
hills.  In  the  vicinity  of  Mont  Blanc  and  Mont  Rosa, 
which  are  more  than  MOO  yards  high,  the  mountains  in 
Cumberland  and  North  Wales  would  be  called  hills ; 
though  Snnwdon  rises  more  than  1100  yards,  and  Skiddaw 
and  llelvellyn  more  than  1000  above  the  level  of  the  sea. 
In  England,  if  hills  rise  abruptly,  and  are  i 
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MOURNING. 

yanls  above  the  surrounding  country,  they  arc  generally 
called  mountains.   See  Geology. 

Arrangement  of  Mountains.  —  Mountains  are  seldom 
fount!  insulated  or  detached :  sometimes,  though  rarely, 
they  exist  in  aggregate  groups,  branching  from  a  common 
centre,  and  not  externally  connected ;  but  most  com- 
monly they  are  extended  in  ranges  or  mountain  chains, 
traversing  extensive  regions.  A  single  continuous  chain 
Is  of  rare  occurrence  :  in  general  a  number  of  chains  is 
associated  ;  though  there  does  not  seem  to  be  any  pre- 
dominating form  of  aggregation  or  direction,  at  least  with 
reference  to  the  whole  surface  of  the  globe.  In  some  in- 
stances there  is  a  principal  or  central  chain,  with  se- 
condary groups  branching  off  from  it ;  In  others,  several 
chains  are  associated,  to  no  one  of  which  the  rest  can  be 
said  to  be  subordinate  ;  and  in  other*  again,  a  the  Cor- 
dillera*, a  scries  of  chains  succeed  each  other,  all  running 
in  one  constant  direction.  It  has  been  surmised  that  the 
direction  of  the  principal  mountain  chains  is  that  of  the 
line  of  greatest  length  of  the  continent  or  region  to  which 
they  belong;  but  this  idea,  though  rendered  plausible  by 
some  remarkable  instances,  can  scarcely  »*•  said  to  be 
borne  out  by  the  facts.  In  a  very  general  view  it  may  be 
stated  that  the  predominating  direction  of  the  great 
mountain  chains  of  the  old  world  is  from  west  to  ea*t ; 
while  those  of  America  range  from  north  to  south.  See 
Geography. 

Another  generalization,  which  seems  to  be  liable  to 
fewer  exceptions,  Is,  that  mountain  chains  or  ranges 
present  the  steepest  acclivities  on  the  sides  nearest  the 
•ea.  This  arrangement  is  particularly  observable  on  the 
shores  of  the  Mediterranean:  the  mountains  of  Armenia 
present  their  precipitous  sides  to  the  Euxine.  and  those 
of  Caucasus  and  Mozanderan  to  the  Caspian.  The 
western  Ghauts  face  the  Indian  ocean ;  ana  the  whole 
range  of  the  Cordilleras,  with  their  prolongation  to  the 
Arctic  ocean,  presents  it*  escarpments  to  the  great  Pa- 
cific. On  the  hypothesis  that  the  continents  and  moun- 
tain masses  have  been  upheaved  by  a  force  acting  in  the 
Interior  of  the  earth,  these  peculiarities  of  configuration 
afford  »coi»e  for  curious  speculation  respecting  the  pro- 
digious efficacy  of  the  subterranean  agencies  through 
which  the  crust  of  the  earth  has  assumed  lu  actual 
form. 

At/Unite  qf  Mountains.  —  On  taking  a  general  view  of 
the  surface  of  the  earth,  the  elevation  of  the  loftiest 
mountain  chains,  enormous  as  it  appears  to  be,  Is  insig- 
nificant in  comparison  of  the  dimensions  of  the  globe. 
The  radius  of  the  earth  is  nearly  4000  miles  ;  while  the 
height  of  the  highest  peaks  above  the  mean  level  scarcely 
J  5  miles  :  the  ratio  is  accordingly  I  to  800 ;  so  that 


on  a  16-inch  globe  the  corresponding  Inequality  would 
only  amount  to  the  hundredth  part  of  an  inch.  Moun- 
tain*,  however,  exercise  a  very  great  Influence  on  the 
climate  of  a  country  ;  and  hem 
in  geography  to  ascertain  their 
The  methods  by  which  the  mc 


of  a  country  ;  and  hence  it  is  of  great  importance 
"  elr  altitude  and  configuration, 
measurement  is  effected  navo 

II LIGHT*.  MEASUI 


The  following  are  the  altitudes  of  a  few  of  the  most 
elevated  peaks  in  the  four  quarters  of  the  world.  The 
most  extensive  list  which  we  have  seen  is  given  in 
GcA/cr's  i'hysicalisches  Lexicon,  art.  '*  Hoheopunekte," 

stated. 

Europe.—  Mont  Blanc,  Alps,  15,781  ft.:  Mont  Rosa, 
15.555  ft. ;  Orller  Spitze,  Tyrol,  15,430  ft. ;  Jungfrauhorn, 
13.720  ft.;  St.  Gothard  Pass.  9.975ft.;  Hospice,  Great 
St.  Bernard,  8,040  ft. ;  Mont  Perdu,  Pyrenees.  ll,2R3ft. ; 
Le  Pic  Blanc,  do.,  10,305  ft. ;  Monte  Corno,  Apnenines, 
9,523  ft. :  Lomnitz,  Peak  of  Carpathians,  8,640  ft.;  Par- 
musus,  8,000  ft. ;  Mulahacen.  Sierra  Nevada,  Spain, 
11,673  ft.  ;  ./Etna,  Sicily,  10,963  ft. ;  Sneehattan,  Norway, 
H.I  IS  ft. ;  Snacfcll,  Iceland,  6,860  ft.  ;  Heivellyn,  Eng- 
land,' 3,055  ft. ;  Ben  Macdul,  Scotland,  4,418  ft. ;  Mac- 
gillicuddy's  Iteeks,  Ireland.  3.410. 

Asm  — Dhawala-giri.  Himalaya,  26,86*  ft  ;  Jamautri, 
do..  25.500  ft.;  Klburz.  Caucasus,  IH.500  ft. :  Mouna 
Kaah,  Sandwich  Islands.  18,400  ft.;  Dcmavend,  Mazan- 
deran,  14,700 ft. ;  Soomoonang.  Thibet,  14,500  ft. ;  Ophir. 
Sumatra,  13.842  ft. ;  Italitzkoi,  Altai,  10.735  ft.  ;  Ararat. 
Armenlal  9.500  ft. ;  Lebanon,  9520  ft. ;  Sinai,  5.000  ft. ; 
Tangai.  Ural.  4.912  ft. 

Africa.  —  Mountains  of  Geesh.  15.000  ft.  ;  Peak  of  Te- 
ncriffe,  12,236  ft.;  Atlaa.  11.400  ft.;  N  lew  veldt.  Cape  of 
Good  Hope,  10.000  ft.;  Gro*  Morne,  Me  of  Bourbon, 
9,600  ft. ;  Trigo,  Canaries,  7.400  ft. ;  Tuivo,  Made  ira, 
5,162. 

America.—  Sorata,  Bolivia. 25,000  ft.  ;  Illimanl.  Peru, 
24.150  ft.;  Chlrnborazo,  Andes,  2I.<40  ft.;  Antisana. 
19.150  ft. ;  Catopaxt.  18.»90  ft.  ;  Volcan  de  Poporateptl, 
Mexico.  17.716  ft. ;  Potosl,  16,000  ft. ;  Nevadode  Mexico. 
15.700  ft.;  Lake  of  Tltlcaca.  12,000ft.;  City  of  Kio 
10,800  ft.;  White  Mountains,  Massachusetts, 


MOWING. 

friend  or  relative.  Certain  usages  In  regard  to  mourning 
have  been  In  force  among  all  nations,  barbarous  and 
civilized,  from  the  earliest  ages  ;  but  except  In  the  grief  of 
which  they  are  intended  to  be  the  symbol,  no  customs  ex- 
hibit fewer  marks  of  uniformity.  Thus,  the  Chinese  mourn 
in  white ;  the  Turka  in  blue  or  in  violet ;  the  Egyp- 
tians in  yellow  ;  the  Ethiopian*  In  grey.  In  ancient 
Rome  and  Laccdscmon  the  ladies  mourned  In  white.  In 
Eastern  countries  it  was  regarded  a*  a  peculiar  mark  of 
affliction  to  cut  the  hair ;  and  at  Rome,  oa  the  contrary, 
to  let  it  grow.  The  Greeks  adopted  the  Eastern  practice, 
and  bestrewed  the  tombs  of  those  for  whom  they  mourned 
with  their  hair.  The  peculiarities  of  the  ancient  Jews  in 
time  of  mourning  are  well  known;  and  the  various 
customs  of  which  so  miuute  an  account  is  contained  in 
the  Pentateuch  are  still  maintained  on  these  occasions 
by  their  descendants.  From  the  commencement  of  the 
Christian  era  the  general  colour  adopted  for  mourning 
thnmghout  Europe  ^ha*  been,  with  very  few  exceptions, 

tlon  of  the  period  of  mourning  differs  in  dlff 
tries,  but  in  all  is  usually  regulated  by  the 
relationship  between  the  survivors  and  the 
Thus  in  France  the  period  prescribed  by  usage  is,  for  a 
husband,  one  year  and  six  weeks  ;  for  a  father,  mother, 
wife,  or  child,  six  months  ;  for  a  grandchild  four  months 
and  a  half;  for  a  brother  or  sister  two  months  ;  for  an 
uncle  or  aunt  three  weeks  ;  for  a  cousin-germ  an  fifteen 
days,  Ac.  The  rules  that  determine  the  forms  and  du- 
ration of  court  mourning  emanate  from  the  sovereign, 
but  these  do  not  extend  beyond  the  court ;  and  though 
on  the  demise  of  the  crown  or  a  relation  it  Is  expected. 
In  the  language  of  the  Gazette,  that  the  people  "  put  them- 
selves into  decent  mourning, "  this  is  seldom  generally 
complied  with,  except  when  the  character  of  the  deceased 
has  been  such  as  to  secure  wide  popularity.  (The  art. 
"  Deuil."  in  the  EncyLrpedii  del  (tens  du  Monde,  gives  a 
very  complete  view  of  the  chief  modes  of  mourning  in 
use  in  ancient  and  modern  times.)  See  Sepolturb,  Rite* 
or. 

MOUSE.  (Lat.  mus  ;  probably  from  the  Greek  «•.«., i 
to  hide.)  The  pretty  but  annoying  little  Rodent  quad- 
ruped which  infests  human  dwellings  and  granaries  is 
u*u  ill)  umler«tood  by  this  word  .  the  other  small  s  <  >  * 
of  the  genus  Mus  being  distinguished  by  some  prefix,  as 
harvest  mouse,  field  mouse ;  and  the  larger  species  of  the 
same  genus  being  termed  "  rats."  (For  the  generic  cha- 
racters of  the  mouse,  see  Mus.)  The  common  mouse, 
like  the  rest  of  the  genus,  an 


order,  is 


its 


narily  five  or  six  young^onea 


times  in  the  course  of  the  year.  In  a  fortnight  the  young 
arc  able  to  leave  the  mother  and  assume  an  independent 
existence,  and  these  are  soon  again  able  to  reproduce. 
The  harvest  mouse  ( Mus  messorius )  Is  the  smallest 
of  known  mammals  ;  the  length  of  the  head  and  body  is 
two  inches  and  a  half.  Its  nest  is  beautifully  and  elabo- 
rately constructed  of  the  panicles  and  leaves  of  three 
stems  of  the  common  reed  interwoven  together,  and 
forming  a  roundish  ball  suspended  on  the  living  plants 
at  a  height  of  about  five  Inches  from  the  ground.  The 
field  mouse  is  about  the  size  of  the  house  mouse,  but  is 
distinguished  by  its  larger  eyes  and  ears.  Many  smalt 
mouse-like  quadrupeds  are  commonly  termed  "  mice  '* 
which  really  belong  to  a  different  genus,  or  even  order  ;  as 
the  dormouse,  the  field  vole,  the  shrew,  Ac. 

Mouse.  In  Naval  Affairs,  a  hump  or  knot  worked  cm 
a  rope,  to  prevent  a  noose  from  slipping. 

MOUTH.  (Sax.  mu«5.)  In  Architecture,  the  same 
as  cavetto,  which  see. 

MO'VEABLR  FEASTS.  Certain  festivals  held  In  com- 
memoration of  different  events  recorded  In  theGospels  and 
the  Acts  of  the  Apostles, and  connected  with  the  personal 
circumstances  of  Christ  during  the  last  year  of  hi*  earl  hit 
life,  and  after  his  death.  As  they  are  reckoned  backward 
and  forward  from  his  resurrection,  and  as  tl 
of  that  day  depend*  on  the  time  of  new  _ 
varies  at  different  times  through  the  space  of  a 
these  dependent  festivals  also  vary  in  the  a 
Easter  is  alwnys  the  first  Sunday  after  the  first  i 
after  the  21st  of  March  ;  and  from  this  all  the  < 
reckoned  for  each  year. 

MO'VEMENT    The  train  of  wheel  work  of  ai 
or  watch.    See  Horology. 


Movement.  In  Politics,  an  expression  that  has  been 
adopted  of  late  years  Into  the  political  vocabulary  of 
most  European  nations,  signifying  that  party  in  a  state 
whose  principles  consist  In  a  restless  endeavour  to  obtain 
such  concessions  in  favour  of  popular  tights  as  will  ulti- 
mately place  the  chief  functions  of  government  in  the 
hands  of  the  people.    It  is  opposed  to  the  Conservative 


MOU'RN  I NG,  may  be  defined  generally  as  an  external 
dicailon  or  manifestation  of  grief  for  the  death  of  a 


party,  or  the  parti  de  resistance. 

MOW.  A  mass  of  corn  In  the  sheaf,  built  up  in  one 
end  of  the  barn  preparatory  to  being  threshed. 

MOWING.  The  act  of  cutting  down  grass,  herbage, 
ha  scythe.    Mown  grass,  or  herbage,  is  either 
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MOXA. 


for  winter 
they  are  dried  and 
for  w  pa  rati  rig  the 
by  threshing 


When  corn  or  pulse  are  mown, 
till  a  convenient  season  occurs 
or  pulse  from  the  straw  or  hauxn 


It  Is  used  as  an 
of  it 
down  to  the  part 
open  if  requisite. 
MOYA.    Mud  poured  out  from  volcano*. 
MUCI'VORA.   (Lat.  mucus,  sihne,  voro,  /  devour.) 
A  name  applied  to  a  family  of  Dipterous  Insects,  com- 
prehending those  which  feed  on  the  mucus  or  other  Juice* 
of  plants  or  of  decomposing  animal  bodies. 

MUCK.  RUNNING  A.  A  phrase  which  has  been 
adopted  into  the  English  language  to  signify  an  Indis- 
criminate attack  upon  friends  and  enemies  ;  as  in  the  wcll- 


Who  ran*  ■  muck,  and  ilka  at  all  he  mrcti. 

Thi*  expression  is  derived  from  the  Javan  word  amok, 
which  means  tn  kilt ;  the  inhabitants  of  Java,  and  many 
other  of  the  Asiatic  Islands,  being  remarkable  for  an  Irre- 
sistible phrensy  resulting  from  a  desire  of  vengeance, 
w  hich  leads  them  to  aim  at  indiscriminate  destruction, 
and  thus  to  subject  themselves  to  be  treated  like  wild 
beasts  which  it  is  impossible  to  take  alive.  These  fits  of 
desperation  were  long  considered  peculiar  to  the  class  of 
slaves  in  the  islands  above  mentioned ;  but  there  are 
mint  instances  on  record  «  h*N  *  hole  t  illages,  and  even 
armies,  have  under  the  influence  of  a  tmvk  devoted  them- 
selves to  inevltahle  destruction  to  avenge  an  injury  or 
an  insult.  The  accounts  of  the  wars  of  the  Javans,  says 
lUffles,  in  his  History  u/Jaea,  as  well  as  of  the  Malayus, 
abound  with  instances  of  warriors  running  amok ,  of 
combatant*,  giving  up  all  idea  of  preserving  their  own 
on  the  enemy,  committing  indiscriminate 
never  surrendering  themselves  alive.  The 
of  these  fits  of  desperation  has  been  attributed  to 
an  intemperate  indulgence  in  opium-eating. 

MU'COUS  MEMBRANE.  The  roembranoua  lining 
of  the  canals  and  cavities  of  the  body  which  are  exposed 
to  the  contact  of  air  or  other  Inorganic  substances.  The 
basis  of  thla  membrane  is  compact  cellular  tissue,  not 
gelatinous  or  adipose,  and  having  a  peculiar  cuticular 
covering,  beset  in  some  cane*  with  abundant  nervous 
papilla-,  in  others  with  the  orifices  of  secretory  glands. 

MU'CUS.  ( Lat.)  The  secretion  of  the  mucous  mem- 
branes, the  most  characteristic  of  which  is  that  from 
the  nasal  membrane.  Mucus  is  viscid,  and  acquire* 
apparent  fluidity  in  water,  without  being  actually  dis- 
solved ;  but  gives  a  ropiness  to  It  when  present  to  a  less 
amount  than  1  per  cent.  With  pure  water  of  the  tempe- 
rature of  1*5°,  this  appearance  ensues  in  a  few  hours  ;  but 
if  tli»*  apparent  solution  be  filtered,  the  mucus  remains 
upon  the  paper  and  gradually  thickens.  It  mar  be  re- 
peatedly dried  and  moistened  without  material  change  of 
properties  ;  it,  however,  becomes  less  transparent,  yellow, 
and  at  length  h.ut  a  purulent  appearance.  When  boiled 
in  water  it  does  not  harden  and  -brink,  but  becomes  tough, 
and  on  cooling  Is  found  to  retain  its  former  characters. 
When  dried  It  is  yellow  and  translucent ;  and  subjected  to 
iii filiation,  it  yields  carbonate  of  ammonia  and  empyreu- 
matic  oil,  and  phosphate  and  carbonate  of  lime  arid  car- 
bonate of  soda  are  found  in  the  ash.  It  is  soluble  In  dilute 
sulphuric  arid,  and  blackened  by  the  concentrated  acid  5 
it  is  not  soluble  In  acetic  acid,  but  yields  but  a  trace  of 
albumen.  According  to  Ilenle,  mucus  consists  of  the 
stales  of  the  epithelium  which  covers  the  open  cavities 
ol  the  body.  This  epithelium  or  cuticle  consists  of  minute 
Mis  of  various  forms,  which  are  continually  wearing  off 
and  being  renovated  ;  It  thus  yields  scales  which  mix 
with  the  watery  secretion,  and  constitute  mucus. 

MU'DAR.    The  Indian  name  of 
a  pUnt  of  the  Asclepiadaceous  order  ;  a 


bat  not  admitted  into  the  Materia  Medica  of  Eu 
rope.    It  gives  its  name  to  mudarme.  a  peculiar  che- 
mical principle,  having  the  singular  property  of  softening 
by  cold  and  hardening  by  beat. 

MUE'ZZIN,  in  Mohammedan  countries,  is  the  general 
appellation  of  those  officer*,  or  clerks  of  the  mosques, 
whose  duty  It  is  to  proclaim  the  exam  or  summons  to 
prayers,  at  the  five  canonical  hours  ;  via.  at  dawn,  noon, 
4  o  clock  r.  M  ,  sunset,  and  nightfall. 

MUFFLE.  An  arched  vessel  with  a  flat  bottom,  in 
which  substances  may  be  exposed  to  a  red  heat  without 
coming  into  contact  with  the  fuel.   See  Assaying. 

ML"  FT  I.  The  Turkish  title  of  a  doctor  of  the  law  of 
the  Koran  ;  derived  from  fctvas,  a  rescript  or  answer  to 
a  question  of  law  addressed  to  the  competent  authority  ; 
wiikh  fetvas  it  Is  the  province  of  the  muiti  to  issue. 
The  mufti  of  Constantinople,  or  Sheikh-ul- Islam,  is  the 
chief  functionary  of  the  Turkish  church,  and  represents 
tbe  sultan  in  spiritual  matters,  as  the  grand  vixier  docs 


MULLET. 

MUGGLETO'NIANS.  A  sect  of  Christians  who 
sprung  up  in  Kngland  in  1 661.  and  derived  their  name 
from  one  Muggleton,  a  tailor,  who,  together  with  an  asso- 
ciate called  Reeves,  gave  themselves  out  for  the  two  last 
and  greatest  prophets  of  Jesus  Christ,  and  asserted  that 
they  had  power  to  save  or  to  ruin  in  afuture  state  whom- 
soever they  pleased.  Notwithstanding  the  absurdity  of 
their  pretensions,  they  obtained  many  adherents ;  and 
the  belief  in  their  inspiration  has  been  maintained,  though 
by  a  comparatively  insignificant  number,  from  the  period 
of  their  first  promulgating  their  opinions  down  to  the 
present  time.  A  collection  of  the  writings  of  Muggleton 
and  Reeves,  together  with  other  Muggletonian  tract?., 
was  published  in  3  vols.  4lo.  in  1832,  In  which  the  reader 
will  find  the  singular  doctrines  of  this  sect  fully,  but,  as 
appears  to  us,  not  very  intelligibly  set  forth.  In  tbe  re- 
ligious controversy  to  which  the  promulgation  of  their 
doctrines  gave  rise,  their  chief  opponents  were  the  Qua- 
kers, and  among  these  were  ticorge  Fox  and  William  l'enn. 

MU'GILOIDS.  (Lat.  mugil,  a  muilet.)  v  family  of 
Acanthopterygiau  fishes  in  the  system  of  Cuvler,  cha- 
racterised by  having  an  almost  cylindrical  body  covered 
with  large  scales,  and  furnished  with  two  separate  dor- 
sals, the  first  of  which  has  but  four  spinous  rays.  The 
mouth  is  cither  edentulous,  or  is  provided  with  teeth  of 
extremely  minute  site.  This  family  includes  the  genera 
Mugrl.  Telragonurus,  and  Atherina :  it  is  included  in  the 
Cycloid  order  in  the  system  of  Agassis. 

MULA'TTO.  A  term  In  general  use  in  American 
countries,  In  which  there  exists  a  mixed  population  of 
different  races  and  colours,  for  the  offspring  or  a  union 
between  a  white  and  a  negro. 

In  our  West  Indian  possessions  the  offspring  of  a  white 
and  a  mulatto  is  called  a  quadroon,  or  one  quarter  black  ; 
of  a  white  and  quadroon  a  mutter,  or  one  eighth  black  ;  of 
a  white  and  muster  a  mustqfina,  or  one  sixteenth  black  ; 
after  which  they  are  said  to  be 


considered  as  Europeans.  On  the  other  hand,  tbe  off- 
spring of  a  mulatto  and  a  negro  is  called  a  c<i6rc;  of  a 

thUthere  is  no'dlttinctive  a^pellllt'ionb.it  negro."  All*  hU 


On  the 


tbe  off- 


Is  sufficiently  simplo;  but  in  the  Spanish  and  Portuguese 
colonial  possessions,  the  Intermixture  of  Europeans  with 
negroes,  mulattoes.  Ac,  and  these  again  with  other 


classes,  has  given  rise  to  a  multiplicity  of  denominations 

1  v  vague  and  indefinite  even  in  tl 
but  wholly  untranslateable 
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sufficiently  vague  and  indefinite  even  in  these  languages, 

into  English.  It  must  be 
admitted,  however,  that  great  ingenuity  has  been  dis- 
played In  tracing  the  amount  of  European  and  negro 
blood  that  flows  In  tbe  veins  of  the  mixed  races,  as  the 
following  list  of  terms  (which  might  be  considerably 
augmented)  will  prove:  —  Zambl,  quatralvi,  tresalvi, 
saltatras,  coyote,  xambaigi,  cambusos,  giveros,  nuchu- 
elas,  albarassados,  barrinos,  Ac.  All  these  again  may 
be  multiplied  in  arithmetical  progression,  thus  forming  a 
host  of  modifications,  each,  however,  retaining  more  or 
less  his  original  characteristics  in  proportion  to  tbe  re- 
lation in  which  he  stands  to  his  original  stock. 

In  Spain,  the  term  Mulatto  has  been  employed  to  de- 
signate persons  having  a  tincture  of  Moorish  blood. 

MU'LMERRY.  The  so  called  paper  mulberry  Is  the 
Brouuvnelia  papyrifera,  and  not  a  morus  ;  its  tenacious 
pliable  iuner  bark  furnishing  a  valuable  material  for 
tbe  dress  of  the  South  Sea  Islanders  and  Chinese.  The 
yellow  dye  wood  called  fustick  Is  the  produce  of  another 
sjH-cic*  of  this  genus,  the  Brouttonetia  tmctoria.  See 
Mo  mm. 

MU'LBERRY  CA'LCULUS.  An  urinary  concre- 
tion, consisting  chiefly  or  entirely  of  oxalate  of  lime. 
Many  of  these  calculi  In  form  and  colour  somewhat  re- 
semble the  fruit  of  the  mulberry. 

MULCH.  Straw  or  litter  half  rotten.  In  Horticulture 
when  this  material  is  applied  round  the  roots  or  stems  of 
plants  to  protect  them  from  tbe  drought  or  from  frost, 
they  are  said  to  be  mulched. 

MULL.  A  term  used  in  Scotland  almost  synony- 
mously with  Cape,  which  see  ;  and  applied  to  various  pro- 
jecting portions  of  the  island,  as  the  Mull  of  Galloway,  of 

CJM?'LLAS.  The  priests  of  Tartary  are  so  called. 
They  form  one  of  the  three  grand  classes  into  which  the 
Tartars  are  divided  ;  the  other  two  being  the  murxat  or 
nobility,  and  the  peasantry.  Their  chief  duty  consists  in 
reading  the  Koran  ;  but  their  stock  of  knowledge  is  gene- 
rally so  scanty,  that  they  are  seldom  able  to  interpret  the 
Arabic  in  which  the  office  of  the  mosque  is  performed. 
The  village  mullas  are  generally  decently  behaved  and 
respectable  men  ;  "  a  little  too  much  given  to  sell  charms 
for  the  ague,  but  living  for  the  most  part  among  their 
neighbours  a  quiet  and  charitable  life,  the  arbitrators  as 
well  as  curates  of  their  sequestered  valleys ;  and  frequently 
possessing,  in  addition  to  these  weighty  charges,  the 
sinecure  office  of  parish  schoolmaster."  (Quart.  Rev. 
vol.  xxlx.  p.  139.)  The  Tartar  mulla  and  the  Persian 
mollah  (which  see)  have  evidently  a  common  origin  ;  but 
their  rank  and  offices  arc  wholly  distinct. 
MU'LLET,  In  Heraldry,  represent*  the  rowel  of  a 
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MULLION. 

■par.  In  English  blaxonry  it  is  depicted  of  Are  paints : 
in  French  of  six.  It  it  used  as  the  filial  distinction  of 
the  third  son.   .Sir  Dikterknck. 

Millet.  The  name  of  the  fishes  of  the  genus  Mupil, 
which,  in  addition  to  the  family  characters  of  the  Mugi- 
lolds,  have  the  middle  of  the  under  jaw  produced  into 
an  derated  angular  point,  adapted,  when  the  mouth  is 
closed,  to  a  corresponding  groove  in  the  upper  jaw  ;  the 
number  of  the  branchiostcgoui  rays  is  six.  Of  this 
genus  there  are  three  British  species  ;  Tit.  the  grey 
mullet  (Mugit  capito.  Cut.)  ;  the  thick-lipped  mullet 
(  Mugil  ckelo.  Cur.)  ;  and  the  short  mullet  ( Mugil  curt  us, 
Yarrell) ;  of  these  the  first  species  Is  the  least  rare.  The 
red  mullets  ( Mullus  surmuistus.  Cut.;  and  Mull  us 
bar  bat  hs,  Linn  belong  to  a  different  family  of  fishes: 
the  former  of  these  species  was  the  fish  so  greatly  esteemed 
by  the  ancient  Romans,  and  for  which  such  extravagant 
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MU'LLION.or  MANNON.  In  Architecture,  the  up- 
right post  or  bar  dividing  two  lights  In  a  window. 

MULTA'NGULAR  FIGURES,  MULTILATERAL 
FIGURES,  or  POLYGONS.  Rectilineal  figures  of  more 
than  four  sides,  and  each  specially  denoted  by  the  number 
of  its  angular  points  ;  as  a  pentagon,  bexagon,  decagon, 
&c,  which  have  five,  six,  ten  sides  or  angles  respec- 
tively. 

MU'LTIARTI'CULATE  (Lat.  multus ;  articulus, 
a  joint),  in  Zoology,  is  applied  to  the  an  ten  rue  of  in- 
sects, and  to  the  legs  of  Crustaceans  and  Cirripeds,  when 
they  arc  composed  of  a  great  number  of  joints  ;  also  to 
bivalve  shells  which  have  numerous  teeth  In  the  hinge. 

MULTICARI'NATE  (Lat.  multus.  carina,  a  keel), 
in  Conchology,  is  applied  to  a  shell  which  is  traversed 
by  many  keel-like  ridges  ;  as  the  Fusus  multicarinatut, 
Terebraiula  mullicarinata. 

MULTIDE'NTATE.  (Lat.  multus  ;  dens,  a  tooth.) 
In  Zoology,  when  a  part  is  armed  with  many  teeth  or 
tooth-like  processes.  A  family  of  Nereids  is  hence  termed 
Muliidentattr  by  De  Blainvillc,  on  account  of  the  struc- 
ture of  their  horny  jaws. 

MUL'IMLO'CULAR.  (Lat.  multus ;  loculus,  a  lodge.) 
In  Conchology,  this  term  is  applied  to  those  shelli 
which,  like  the  nautilus,  have  their  cavity  divided  into 
many  chambers. 

MULTINO'MIAL.  ( Lat. multus  ;  nomen,  name.)  In 
Algebra,  an  expression  consisting  of  several  terms  (more 
than  two),  which  arc  connected  by  the  signs  of  addition 
or  subtraction,  +  or  — .  Sometimes  it  is  called  a  poly- 
nomial ;  and  in  modern  works,  after  the  French  writers, 
a  lMlunome. 

MULTINOMIAL  THEOREM.  A  theorem  disco- 
vered by  Demolvre  for  forming  the  numeral  co-cfflclcnts 
which  arise  in  raising  any  multinomial  to  any  given  power 
without  the  trouble  of  actual  involution.  The  binomial 
theorem  of  Newton  is  a  particular  case  of  this  ;  via.  that 
in  which  the  number  of  terms  is  only  two. 

MU'LTIPLE.  (Lat.  multiplex.)  Any  quantity  which 
contains  another  an  exact  number  of  times  without  a  re- 
mainder is  a  multiple  of  the  latter,  and  the  latter  is  a  sub- 
multiple  or  part  of  the  former. 

MULTIPLE  POINTS.  In  Analytical  Geometry, 
when  two  or  more  branches  of  a  curve  pass  through  the 
tame  point  it  is  called  a  multiple  point. 

MULTIPLE  VALUES,  in  Algebra,  signify  symbols 
which  fulfil  the  algebraical  conditions  of  a  problem  when 
several  different  values  are  given  them  ;  as  the  roots  of 
an  equation,  certain  functions  of  an  arc  or  angle.  Ac. 

MU'LTIPLICA'ND,  in  Multiplication,  is  the 
ber  or  quantity  that  is  to  be  repeated  the  number  ol 
denoted  tiy  the  multiplier. 

MULTIPLICATION.  In  Arithmetic, an  abbreviated 
process  by  which,  when  a  number  i*  to  be  repeated  several 
times,  a  result  equal  to  the  sum  arising  from  all  the  re- 
petitions Is  obtained.  (See  Arithmetic,  and  Fractions.) 
A  considerable  abbreviation  of  this  is  effected  by  the  use 
of  logarithms  (tee  Logarithms)  ;  and  other  methods  of 
shortening  the  work  or  lessening  the  degree  of  attention 
requisite  in  performing  it  have  at  different  times  been 
devised,  as  Napier's  rods,  and  the  logarithmic  slide  rule 
uf  Guntcr.   See  Napier's  Rons. 

MULTISPI'RAL.  (Lat.  multus:  splra,  a  spiral  turn.) 
In  Conchology,  this  terra  is  applied  to  those  opercula  of 
univalve  shells  which  exhibit  very  numerous  and  narrow 
spiral  coils  round  a  submedian  centre. 

MULTISTRI'ATR.  (Lat.  multus ;  stria,  a  streak.) 
In  Zoology,  when  an  animal  or  part  is  marked  with  many 
st  ro.r»K  ft . 

MULTl VA'LVE.  (Lat.  multus;  valva.  a  valve.) 
In  Conchology,  when  a  shell  consists  of  several  calca- 
reous piece*  ;  us  that  of  the  chiton  or  barnacle. 

MULTO'C  A.  The  name  given  to  the  code  of  lawn  by 
which  the  Turkish  empire  is  governed  ;  consisting  of  the 
precepts  contained  in  the  Koran,  the  oral  injunctions  of 
Mohammed,  and  the  decisions  of  the  early  caliphs  and 
doctors.  It  relates  to  every  subject  of  life,  and  comprises 
various  ™*«ers  appertaining  to  government,  the  sultan 


being  the  sole  judge  of  its  application  to  particular  eai 
(See  Sultan,  Vina.   See  also  Edin.  Hevietr,  voL 


p.  2*9.) 

MULTU'NGULATE.  (Lat. multus ;  ungula. a  hoof.) 
In  Mammalogy,  when  a  quadruped  has  the  hoof  divided 
into  more  than  two  parts  corresponding  with  three  or 
more  digits  ;  as  the  elephant,  rhinoceros,  \-c.  Kay  so  de- 
nominated a  family  of  hoofed  quadrupeds  corresponding 
with  the  I'oluscAiaar  of  Aristotle. 

MU'MMIFORM.    (Lat.  mumia,  a  mummy :  forma. 
form.)    In  Entomology,  the  nymphs  of  certain 
doptera  are  so  called  which 
mummy. 

MU'MMY.  (Arab,  mumia;  from  mum.  war.)  The 
name  given  to  the  dead  bodies  of  men  or  animals  which 
are  by  any  means  preserved  in  a  dry  state  from  the  pro- 
cess of  putrefaction.  Mummies  have  usually  been  divided 
into  two  classes  —  natural  and  artificial ;  the  former  arising 
from  peculiar  conditions  of  soil  and  atmosphere,  which 
permit  the  drying  of  the  animal  tissues  to  be  effected 
with  such  rapidity  that  the  body  is  preserved  ;  the 
latter  embracing  the  various  means  that  have  been  em- 
ployed from  the  earliest  ages  to  preserve  dead  bodies  from 
corruption.  Of  the  former  or  natural  class  of  mummies 
some  well-known  instances  are  to  be  found  In  the  vaults 
of  several  Continental  churches,  particularly  at  Strasburg, 
Toulouse,  and  Bordeaux. 

The  art  of  embalming  owe*  its  origin  to  the  extreme 
veneration  with  which  the  ancient  Egyptians  regarded 
the  corpses  of  their  relatives,  and  was  practised  with 
such  success  that  at  the  lapse  of  3000  years  the  mummies 
found  in  the  numerous  catacombs  of  Egypt  are  still  ob- 
jects of  admiration.  But  It  was  not  to  the  dead  bodies  of 
the  human  specie!  alone  that  the  ancient  Egyptians  re- 
stricted their  reverence ;  they  practised  embalming  also 
on  all  the  animals  which  their  religion  held 
of  these  upwards  of  fifty  different  species  have 
embalmed. 

The  art  of  embalming  was  practised  also  to  a  consi- 
derable extent  by  the  ancient  Jews,  Greeks,  and  Ro- 
mans, though  It  never  attained  such  celebrity  or  per- 
fection among  them  as  among  the  people  from  whom  it 
was  borrowed.  It  was  also  adopted  as  a  national 
by  the  Guanches,  the  ancient  inhabitants  of  the 
Islands ;  a  full  account  of  which  is  to  be  found  in 
fcW sttr  la  Istes^F^tmUes.  by  M.  Dory  ( 

tian  process  of  embalming  is  so  minute,  and 
been  ro  amply  confirmed  in  the  most  essential  par- 
ticulars, not  only  by  the  subsequent  writers  of  antiquity, 
but  in  still  more  recent  times  (see  the  Memoir  of  M.  de 
Rouyer),  that  we  cannot  refrain  from  embodying  it  in 
our  page*.  There  are,  says  he,  persons  resident  in 
Egypt  who  make  this  art  their  profession.  When  a 
dead  body  is  brought  to  them,  they  show  the  bearers 
three  wooden  models  of  mummies  imitated  in  painting, 
the  most  elaborate  of  which  are  said  to  be  of  him  ( Osiris  > 
whose  name  I  do  not  think  it  right  to  mention  on  this 
occasion.  The  second  which  they  show  is  simpler  and 
less  expensive ;  and  the  third  is  the  cheapest  of  aO.  They 
then  demand  of  the  bearers  which  model  they  wish  to  be 
adopted ;  and  the  latter  having  decided  upon  the  price, 

depart.  The  most  expensive  preparation  Is  as  follows  i  

First  they  extract  the  brain  through  the  nostrils  by  means 
of  a  hooked  iron  instrument, — partly  by  pulling  it  out, 
and  partly  by  the  infusion  of  drugs.  'I  her  then  with  a 
sharp  .  Ethiopian  stone  make  an  Incision  in  the  side  In 
order  to  extract  all  the  viscera,  which  they  wash  with 
palm  wine  and  purify  with  pulverised  perfume*.  Having 
next  filled  the  belly  with  pure  ground  myrrh,  cassia,  and 
all  other  odoriferous  herbs  except  frankincense,  they  sow 
it  up  ;  and  rubbing  the  whole  corpse  with  ni 
for  70  days,  —  a  longer  period  not  being  adi 


the  expiration  of  the  70  days  they  wrap  the 
in  bandages  of  fine  linen,  and  smear  it  all  over  with  gum. 
which  the  Egyptians  are  in  the  habit  of  using  instead 
of  glue.  The  friends  of  the  deceased,  on  again  receiving 
the  body,  have  a  wooden  case  made  in  the  form  of  a  hu- 
man figure,  in  which  they  place  it;  and  having  shut  R 
up,  deposit  it  in  a  sepulchral  building,  setting  it  upright 
against  the  wall. 

For  those  again  who,  on  account  of  the  great  expense 
of  this  mode  of  embalming,  adopt  the  middle  course,  the 
bodies  are  thus  prepared:  —  They  fill  all  the  intestines 
with  cedar  oil,  without  either  cutting  into  the  body  or 
extracting  the  viscera  ;  and,  taking  means  to  prevent  the 
egress  of  the  injected  liquid,  they  salt  the  body  for  the 
prescribed,  number  of  days.  The  cedar  oil  is  then  taken 
out ;  and  such  Is  the  power  with  which  it  operates  that  it 
brings  with  It  the  bowels  and  all  the  viscera  in  a  state  of 
dissolution.  The  natron  also  destroys  the  flesh  of  the 
body,  leaving  only  the  skin  and  the  bones.  The  body  is 
then  returned. 

The  third  mode  of  embalming  is  that  practUed  on  the 
poor.  In  this  case  they  inject  into  the  body  a  mixture  of 
salt  and  water,  wrap  It  up  in  natron  for  70  days,  and  then 
deliver  it  to  the  relatives.   (Herod,  b.  «.  c.  186.) 
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It  was  long  a  matter  of  uncertainty  what  became  of  the 
Intestine*  after  they  had  own  removed  from  the  body  of 
those  embalmed  according  to  the  first  process.  Porphyry 
and  Plutarch  have  both  asserted  that  they  were  thrown 
into  the.  Nile ;  but  modem  discoveries  in  the  tombs  leave 
no  doubt  of  the  fact  that  they  were  embalmed  separately, 
and  deputed  in  four  vases  in  the  coffin.  ( See  Sir  G.  Wil- 
kinson's Manner*  and  Custom*  of  the  Ancient  Egyptians, 
vol  ii.  p.  467.  3d  Scries.) 

Diodorus  mentions  three  different  classes  of  persons 
who  assisted  in 


sisted  in  preparing  the  body  for  the  funeral:  tho 
who  regulated  the  incision  m  tho  side  ;  the  para- 

d  the  undertakers,  who  wrapped  the  body  in  bar?- 


d-ures,  and  who  had  workmen  in  their  employment  to 
make  the  cases  in  which  it  was  deposited.  Many  different 
branches  of  art  were  constantly  called  upon  to 
supply  the  undertakers  with  those  things  required  for 
funereal  purposes :  as  the  painters  of  mummy  cases  ;  those 
who  made  Images  of  stone,  porcelain,  wood,  and  other 
materials  ;  the  manufacturers  of  alabaster,  earthenware, 
and  bronze  vases  ;  those  who  worked  in  Ivory  ;  the  leather 
cutters,  and  many  others. 

W  ith  regard  to  the  question,  when  the  custom  of  em- 
balming the  body  ceased  In  Egypt,  some  are  of  opinion 
that  it  ceased  at  an  early  time,  when  Egypt  became  a 
Roman  province.  But  this  has  been  fully  disproved  by 
modern  discoveries  ;  and  it  not  only  appears  that  the 
early  Christians  embalmed  their  dead,  but.  according  to 
St.  Augustine,  mummiet  were  made  in  his  time,  at  tho 
end  of  the  Mn  century.  The  origin  of  this  opinion  is 
perhaps  to  be  sought  for  in  the  circumstance  that  at  the 
period  of  the  Koman  invasion  of  Kgypt  the  custom  may 
riot  have  been  universal ;  and  Sir  G.  Wilkinson  maintains 
that  it  in  ail  probability  gradually  fell  into  disuse,  rather 
than  that  it  was  suddenly  abandoned  from  any  accidental 

,  or  from  religious 

Since  the  commencement  of  the  present  century,  the 
attention  of  the  learned  in  the  chief  countries  of  Europe 
has  been  particularly  directed  to  the  subject  of  embalm, 
ing  the  dead  ;  and  the  researches  of  numerous  travellers 
fr  .m  Belaonl  downwards  to  Sir  G.  Wilkinson,  aided  by 
the  scientific  manipulations  of  Pettigrew  and  others,  have 
cleared  up  many  points  that  were  formerly  obscure  in 
reference  to  this  art.  which  was  so  general  in  ancient, 
though  wholly  unknown  in  modern  Egypt.  The  follow- 
lag  observations,  borrowed  from  Dr.  Sat  tail's  Clatticai 
and  Archaeological  Dictionary,  Sfc,,  will  at  once  exhibit 
briefly  the  state  in  which  the  mummies  are  found  at  the 
present  day,  and  serve  as  an  appropriate  commentary  on 
the  description  of  the  process  of  embalming,  as  detailed 
above.  The  practice  of  embalming  upon  the  immense 
stale  6f  the  population  of  a  country  such  as  Egypt  In- 
volves a  problem  of  the  highest  interest.  If  to  those 
numberless  pita  and  catacombs  of  human  corpses  are 
also  conjoined  the  mummies  of  the  ibis,  dog,  ape,  cat, 
and  crocodile  ;  the  bull  Mnevls,  Apis,  and  Isis;  the  ram, 
the  (ok,  aud  horned  asp ;  in  short,  of  every  reptile  of  the 
land,  —  we  are  lost  in  surprise  and  amaiement  now  such  a 
process  could  be  established  :  and  if  by  resins,  drugs,  or 
spices,  from  whence  such  profuse  quantities  could  be  pro- 
cured and  supplied.  These  bodies,  also,  are  often  enve- 
loped in  silks  and  bandages  of  stained  linen  of  surprising 
brightness  (and  sometimes  measuring  100t» yards  in  length 
—SirG.  Wilkinson) ;  they  are  ornamented  with  gilding  as 
fresh  as  when  first  laid  on  ;  with  pieces  of  coloured  glass 
imitative  of  the  finest  gems,  evidencing  their  knowledge 
of  staining  and  cutting  them  in  a  manner  which  merits 
notice,  as  well  as  their  enamels  also.  All  these  orna- 
ments found  around  the  mummies  are  highly  preserved, 
and.  as  well  as  the  sycamore  chests,  resist  all  the  Injuries 
of  time,  and  subsist  fresh  and  perfect  for  the  examination 
of  the  curious.  They  usually  have  the  Nubian  cast  of 
countenance  ;  the  outline  figure  traced  in  black  ;  and  the 
colours,  four  In  number  — blue,  red,  yellow,  and  green  — 
laid  on  without  any  mixture  of  shading,  but  altogether 
forming  a  composition  of  very  considerable  interest. 
These  chests  usually  have  within  them  small  scarabs?!, 
or  the  idols  of  Isis  aud  other  deities,  In  clay  and  coloured 
glass  and  beautiful  enamels.  One  scarnbeus,  mentioned 
id  Urea  pes'*  PyramidograpMia,  was  of  magnet,  which, 
although  3000  years  since  it  was  taken  from  the  rock,  its 
natural  bed,  still  retained  its  attractive  magnetic  virtue, 
recent  discoveries  of  M.  Belzonl  add  also  to  our 
of  information  upon  the  articles  of  the  wrappers, 
and  prove  in  this  also  the  science  and  the  labour  of  their 
embalming,  by  evincing  that  there  were  distinct  modes 
of  preservation  and  of  envelopes  for  every  caste,  —  that  of 


«,  or  Aimed  or,  was  hrld  In  infamy.  "  Aa 
'  aa  the  paxaarhiate*  has  made  ha  Incision,  he 
rum  a»aj,  twins  psmmd  bj  (hose  who  are  preaent,  wlio  throw  atonea 
ai  him  ajnkiat  bitter  execration*,  aa  If  to  cart  ujhwi  him  all  the  odium 
of  till,  nrrrmarj  art.**  For  the  Kirjpftam  look  upon  exert  one  who  has 
ottered  rtolcucv  to,  or  Inflicted  •  wound  or  an;  other  injur?  upon  a 
human  built,  to  be  hateful  ;  but  the  embalmer*.  on  the  contrary,  are 
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the  priesthood  particularly,  with  a  scrupulosity  of  minute 
detail  that  astonishes  and  marks  their  high  privileges. 
Upon  examining  mummies  that  have  been  brought  to 
Europe,  a  decided  similarity  of  ornament  is  observable : 
the  better-conditioned  being  covered  with  glass  orna- 
ments, cut  as  precious  stones,  and  disposed  with  the 
same  arrangement  of  colours,  and  offering  the  same 
construction  as  the  other  mummies  that  are  painted ; 
testifying  that  the  ornaments  which  were  costly  were 
preserved  for  principal  personages,  while  the  inferior 


in  paintings. 

It  has  been  frequently  maintained  that  the  doctrine  of 
metempsychosis  formed  part  of  the  ancient  Egyptian 
creed  ;  but  it  would  seem  that  the  practice  of  embalming 
the  dead  is  wholly  irreconcileable  with  such  a  doctrine. 
Others  have  explained  this  Egyptian  usage  as  if  it  pro- 
ceeded from  a  belief  in  materialism ;  but  it  can  surely 
never  be  argued  that  unbelievers  in  the  immortality  of 
the  soul  would  be  most  anxious  to  guard  against  the  dis- 
solution of  the  body.  On  the  contrary,  as  Sen  lege  1  has 
well  observed,  this  usage  seems  rather  to  set  forth  an  in- 
distinct feeling  that  this  apparently  dead  matter  is  still 
important,  —  some  mistaken  and  imperfect  presentiment 
that  the  bond  between  the  soul  ana  matter  Is  not  alto- 
gether dissolved,  and  shall  yet  one  day  be  restored, — 
and  that  even  this  matter  shall  have  its  portion  in  im- 
mortality, and  be  again  animated  and  awakened. 

MUMPS.  This  term  is  generally  applied  to  inflam- 
mation of  the  parotid  glands.  It  is  seldom  attended  by 
fever  or  constitutional  symptoms,  but  is  occasionally 
translated  to  other  glandular  parts.  A  gentle  dose  of 
physic,  and  the  application  of  a  piece  of  flannel  dipped  in 
warm  salt  water  or  in  solution  of  acetate  of  ammonia,  Is 
generally  all  the  treatment  required.  From  the  way  in 
which  this  complaint  sometimes  spreads  in  families  or 
schools,  there  is  some  reason  to  believe  It  to  bo  conta- 
gious or  infectious. 
MU'NDIC.  A  Cornish  name  for  iron  pyrites. 
MUNDI'FICANT.    ( Lat.  mundare.  to  cleanse.)  A 


In  old  pharmacy  to 
cleansing  ointments  and  plasters 

MUNICIPAL,  MUNICIPALITY, 
niccps.  In  the  language  of  early  Koman  jurisprudence, 
signified  a  person  capable  of  holding  an  office  or  dignity 
(from  munus  or  munium.  an  office,  and  caplo,  /  take). 
It  was  appropriated  in  Us  more  particular  meaning  to 
those  who,  by  the  constitution  of  Rome,  were  admissible 
to  certain  privileges  and  honours,  but  not  to  the  right  of 
suffrage  or  magistracy,  in  consequence  of  not  being  full 
citizens.  These  were  the  strangers  who  in  various  ways 
became  incorporated  with  the  Roman  people  without 
acquiring  tho  right  of  citizenship.  The  Jurisconsult 
Paulus  (as  cited  by  Festus)  notices  three  sorts  of  muni- 
cipes:— 1.  Free  strangers  settled  In  Rome  ;  2.  Citizens  of 
commonwealths  which  became  absorbed  in  that  of  Rome 
by  conquest  or  submission  (quarum  civitas  uni versa  in 
civitatem  Romanain  venit) ;  such  were  Aricia,  Cere, 
Anagnia  ;  3.  Citizens  of  allied  commonwealths,  who  re- 
tained their  citizenship  at  home  while  at  the  same  time 
they  became  municipes  of  Rome :  such  were  Tibur,  Pisa, 
Arpinum.  It  is  plain  that  this  last  is  the  sense  In  which 
the  citizen  of  one  state  was  said  to  be  munlccps  of  another. 
Towns  of  the  last  two  descriptions  (If  the  passage  of 
Paulus  Is  correctly  understood)  were  probably  compre- 
hended by  the  Romans  under  the  title  of  munia'pia  ;  •'.  e. 
towns  which  possessed  their  own  rights,  and  the  bur- 
gesses of  which  were  also  municipes  of  Rome.  Such 
burgesses  often  acquired  full  Roman  citizenship  and  even 
dignity,  but  seei 
times)  regarded 
franchise :  as  In 
(Ignobilis  et 

coming  from  the  municipium 

writers,  munlcipia  arc  sometimes  con.  ~  mmm 

nles.  The  word  municipal  and  its  derivatives  have  passed 
into  modern  usage  in  two  different  senses:  I.  The  local 
government  of  a  small  district,  especially  of  a  town,  and 
particularlr  if  elective.  Is  termed  a  municipality :  such 
arc  municipal  corporation*  in  England  ;  2.  Every  Latin 
municipium  had  its  own  customary  law  (Jusmumcipale). 
Hence  with  later  jurists  municipal  law  came  to  signify 
the  law  of  particular  towns,  districts,  and  provinces.  In 
this  latter  sense  the  customs  of  the  French  cities  and 
provinces  were  called  municipal  laws.  And  among  mo- 
dern publicists  the  word  has  received  a  still  greater  ex- 
tension ;  the  positive  law  of  a  country  (in  opposition  both 
to  natural  or  moral  law  and  to  the  law  of  nations)  being 
often  called  its  municipal  law.  The  same  term  Is  also 
sometimes  used  rather  vaguely  In  contradistinction  to 
the  constitutional  or  political  law  of  a  state ;  as  where 
crimes  are  divided  Into  offences  against  the  state  and 
municipal  offences. 

MU'NIMENTS.  A  common  name.  In  legal  phrase- 
ology, for  deeds,  charters,  Ac,  chiefly  those  belonging  to 
public  bodies  :  great  ecclesiastical  corporations  have  ge- 
nerally a  "munlmcnt-room"  in  which  these  arc  kept. 


n  to  have  been  always  (In  the  republican 
as  of  recent  and  comparatively  ignoble 
I  respecting  Cicc 


Arpinum.  By  later 
onlounded  with  colo- 
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MURJENOIDS. 

Derived  from  Lat.  munio,  /  defend;  because,  as  it  Is  said, 
these  evidences  serve  to  defend  the  title. 

Ml  K.v.'Noins.  (Lat.  nuraroa,  a  species  qf  eel.) 
The  name  of  a  family  of  Apodal  fishes,  including  the 
true  eels  (AnguiUa),  and  the  eels  without  pectoral  fins 
( Murama).  The  fishes  of  the  latter  genus  are  more 
voracious,  and  have  their  jaws  armed  with  more  formi- 
dable teeth  than  the  AnguilUe.  One  species  (Mura-na 
Helena)  was  much  esteemed  by  the  ancienti,  who  fat- 
tened it  in  ponds  expressly  constructed  for  the  purpose. 
The  history  of  Va-dius  Pollio,  who  caused  his  trans- 
gressing slaves  to  be  flung  Into  these  ponds  as  food  for 
the  Mura-mr,  is  well  known. 

MU'RAL  ARC,  or  ARCH  (Lat.murus,  a  wall),  is  a 
segment  of  a  large  circle  fixed  in  the  meridian  against  the 
wall  of  an  observatory,  for  the  measurement  of  the  meri- 
dlan  altitudes  or  xenfth  distances  of  the  heavenly  bodies. 

MU'RAL  CIRCLE,  MURAL  QUADRANT,  in  As- 
itrument,  generally  o 


ry,  and  fixed 


tached  to  a  stone  wall  or  pier  i 

in  the  meridian  for  the  purpose  of  measuring  the  dis- 
tances of  stars  from  the  pole  or  the  tenith.  The  first 
mural  quadrant,  or  rather  arch,  used  at  Greenwich,  was 
erected  by  Flam  steed  in  1689,  and  divided  by  Abraham 
Sharp.  There  are  still  two  quadrants  in  the  Observa- 
tory, each  about  eight  feet  radius :  one  of  them  was  erected 
by  Graham  in  1725,  for  the  observations  of  Halley;  and 
was  redivided  bv  Bird  in  1753 ;  the  other  was  constructed 
by  Bird  in  17V),  and  is  the  instrument  with  which 
Bradley  and  Maskelyne  made  their  most  important  ob- 
servations. Experience  having  shown  that  entire  circles 
are  susceptible  of  much  more  accurate  division,  and 
much  less  liable  to  derangement  than  quadrants,  a 
mural  circle  was  constructed  by  Troughton,  and  placed 
In  the  Observatory  in  1813.  Since  that  time  the  advan- 
tages of  this  construction  have  been  fully  appreciated  ; 
and  a  mural  circle  is  now  regarded  as  the  principal  fixed 
Instrument  in  all  the  great  public  observatories. 

Troughton's  mural  circle  is  six  feet  In  diameter.  It  is 
formed  of  brass,  and  fixed  by  means  of  sixteen  conical 
radii,  concentric  to  and  at  right  angles  with  a  conical 
axis  nearly  four  feet  long,  seven  inches  in  diameter  at 
the  extremity  at  which  the  circle  is  fixed,  but  only  half 
as  much  at  the  other  extremity.  The  axis  rests  and 
turns  in  two  collars,  one  towards  each  end  of  the  cone, 
fixed  at  the  front  and  back  of  a  stone  pier  about  four  feet 
In  depth.  The  degrees  arc  cut  into  five  spaces,  on  a 
ring  of  white  metal  composed  of  gold  and  palla- 
The  divisions  arc  read  by  six  micrometers,  placed 
distances  round  the  circle,  and  securely  fixed  to 
e  pier.  The  telescope  Is  fixed  at  right  angles  to 
an  axis  which  works  within  the  conical  axis  of  the  circle. 
It  consequently  moves  in  the  plane  of  the  circle,  and  can 
be  clamped  in  any  position,  so  that  the  readings  may  be 
made  on  different  parts  of  the  circle.  In  order  that  the 
circle  may  move  easily  round  its  axis,  and  that  the  lower 
side  of  the  front  socket  may  be  relieved  from  the  load  of 
the  instrument,  two  large  friction  wheels  are  suspended 
in  front  of  thto  pier  from  the  arms  of  two  levers,  which,  by 
means  of  counterpoises,  may  be  made  to  support  the 
whole  or  any  part  of  the  weight.  The  details  of  con- 
struction, however,  admit  of  being  varied  In  many  dif- 
ferent ways. 

The  use  of  the  mural  circle  is  to  measure  angular  dis- 
tances In  the  meridian.  The  axis  must  therefore  be  placed 
exactly  horlsontal,  and  the  plane  of  the  circle  vertical  and 
in  the  meridian,  and  the  line  of  sight  at  right  angles  to 
the  axis  and  parallel  to  the  plane  of  the  circle.  Small 
errors,  however,  in  the  adjustments,  scarcely  affect  the 
results.  The  advantages  of  the  mural  above  all  other 
astronomical  circles  consist  in  the  permanence  of  the 
microscopes,  and  the  facilities  for  observing  stars  by 
reflection.  ( For  a  detailed  description  of  this  Instrument 
see  Pearson's  Practical  Astronomy ;  also  Dr.  Robinson's 
Description  qf  the  Mural  Circle  of  the  Armagh  Observatory, 
in  vol.  ix.  of  the  Memoirs  of  the  Royal  Astron.  Society.) 

MU'RCHISONITE.  A  variety  of  crystallised  felspar 
found  In  the  new  red  sandstone  near  Exeter:  its  com- 
ponent parts  are  silica  686;  potash  148;  alumina  16G  : 
so  called  from  its  discoverer,  Mr.  Murchison. 

MURDER,  In  the  English  law.  Is  defined  to  be  the 
killing  any  person  under  the  king's  peace,  with  malice 
prepense  or  aforethought,  cither  express  or  implied  by 
law.  The  word  is  of  the  same  origin  with  the  German 
Fr.  memrtre;  In  law  Latin,  murdrare,-  to  which 
n  exception  was  taken  by  a  pri- 
or W.  3.  as  not  being  of  good  Latinity, 
which  was  overruled  with  contempt.  The  malice  pre- 
pense is  the  chief  characteristic  which  distinguishes 
murder  from  other  species  of  homicide:  and  it  is  the 
great  oflicc  of  the  jury  to  determine  whether  or  not  such 
malice  has  been  shown:  either  express,  as  evinced  by 
outward  circumstances ;  or  implied,  as  where  one  deli-  j 
berately  kills  another  without  provocation  the  law  im-  ! 
plies  malice.  Malice  Is  also  implied  where  persons  ! 
having  authority  to  arrest  or  Imprison  using  the  proper 
means  for  that  purpose  arc  resisted  in  so  doing,  and 
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killed,  which  offence  is  murder.  Rilling  in  the  prosecu- 
tion of  an  unlawful  act,  when  the  art  is  done  deliberately 
and  with  intention  of  mischief,  either  indiscriminately  or 
to  particular  individuals,  is  likewise  murder,  whether  or 
not  there  was  a  premeditated  design  of  killing  the  indi- 
vidual slain.  So  where  particular  malice  against  an 
individual  is  wreaked,  by  mistake,  against  another. 
Whenever,  also,  death  ensues  on  an  unlawful  act  done  in 
prosecution  of  a  felonious  intention,  it  is  murder  ;  as 
where  a  man  is  killed  by  a  shot  discharged  at  an  animal 
with  Intent  to  kill  and  steal  It ;  or  where  the  Intent  is 
only  to  do  some  great  bodily  harm,  and  death 
When  several  assemble  to  commit  a  breach  of  the 
forcefully,  and  happen  to  kill  a  man  In  the 
ui  such  intention,  they  are  all  guilty  of  murder.  1 
cases,  also,  murder  may  be  the  consequence  of  a 
act  criminally  or  improperly  performed,  as  by 
a  gaol. 

The  execution  in  cases  of  murder,  by  28  G.  2.  c.  37.. 
was  to  take  place  the  next  day  but  one  after  sentence, 
unless  staid  by  the  discretion  of  the  judge ;  with  an  ex- 
ception for  Sunday,  by  9  G.  4.  c.31 . :  and  it  was  usual  to 
sentence  on  Friday,  in  order  that  the  Sunday  might  in- 
tervene before  execution.  But  by  6  ft  7  W.  4.  c.  30. 
the  time  before  execution  was  made  (he  same  as  in  other 
capital  offences.  It  happened,  at  a  trial  for  murder  at 
the  Devonshire  assises,  only  a  few  days  after  the  povsin;; 
of  this  act,  when  two  men  were  convicted,  that  during 
the  Interval  which  elapsed  sufficient  doubt  was  raised  as 
to  the  identity  of  one  of  the  prisoners  to  prevent  the 
execution. 

By  the  French  code  penal  of  1810,  the  several  kinds  of 
homicide  are  accurately  defined  ;  and  the  crimes  of  ••  as- 
sassinat,  parricide,  infanticide,  and  empoisonnement." 
are  capital.  But  the  power  given  to  the  jury  by  the  code 
of  IMOft,  of  pronouncing  under  what  circumstances  a  cri- 
minal act  has  been  committed,  materially  modifies  the 
severity  of  the  law.  If  extenuating  circumstances  are 
found  by  the  jury,  the  punishment  is  diminished. 

MU'REX.  (Lat.  murex,  a  shellfish.)  A  name  ap- 
plied by  Llnnseus  to  a  genus  of  the  Vermes  Testacea 
having  a  univalve  spiral  shell,  with  an  oval  aperture 
ending  in  an  entire,  straight,  or  slightly  ascending  canal. 
The  Mollusks  thus  characterized  form  a  family  (A/«- 
ricidtr%  or  rock-shells)  in  the  Buccinoid  tribe  of  Pectint- 
branchlate  Gastropods  of  the  system  of  Cuvier,  and  in- 
clude the  following  genera:  —  J/swrr  proper, 
Montf. ;  Typhis,  Montf. ; 
Montf;  Utorium,  Mart. ;  TriUmium,  Montf ; 
Montf. ;  Ratiella,  lam. ;  ApoUes ,  Montf. ; 
Lathira,  Mart. ;  Struthiolaria,  Lam. ;  I'leu 
Clara  tula.  Lam.  iPyrula,  Lam. ; 
ciolaria.  Lam. ;  Turbineila,  Lam. 

MU'RIACITE.  Ananhj 
talning  a  little  common  salt. 

MURIA'TIC  ACID,  or  HYDROCHLORIC  ACID. 
This  add  was  originally  discovered  by  Glauber,  and 
called  by  him  spirit  of  salt.  In  its  pure  or  gaseous 
form  it  was  first  obtained  by  Priestley  in  1774  ;  and  Its 
true  composition  was  shown  br  Davy  in  1809,  who 
proved  it  to  be  a  compound  oi  hydrogen  and  chlo- 
rine ;  hence  it  has  been  termed  hydrochloric  acid.  Mu- 
riatic acid  gas  is  procured  by  acting  upon  common  salt 
(which  is  a  chloride  of  sodium)  by  concentrated  sul- 
phuric acid:  the  water  of  the  acid  is  decomposed,  and 
Its  hydrogen  combines  with  the  chlorine  of  the  salt  to 
form  muriatic  acid  ;  whilst  the  oxygen  is  transferred  to 
the  sodium,  which  is  thus  converted  into  soda,  and  this 
unites  to  the  sulphuric  acid  to  form  sulphate  of  soda. 
GO  parts  of  common  salt,  and  4'J  parts  of  concentrated  sul- 
phuric acid,  afford,  by  this  mutual  action,  37  parts  of  mu- 
riatic acid,  and  72  of  sulphate  of  soda.  Muriatic  acid  gas 
may  also  be  formed  by  passing  an  electric  spark  through 
a  mixture  of  equal  volumes  of  chlorine  and  hydrogen  ;  or 
by  exposing  such  mixture  to  the  sun's  rays,  or  inflaming 
them  by  a  taper,  they  burn  with  explosion,  and  form  a 
volume  of  muriatic  acid  equal  to  the  united  volumes  of 
the  pases.  As  the  specific  gravity  of  hydrogen  is  to  that 
of  chlorine  as  1  to  36,  the  specific  gravity  of  the  resulting 
muriatic  acid  gas  compared  with  hydrogen  will  be  18  \ 
and  100  cubic  inches  of  It  will  weigh  39*3  grains.  Mu- 
riatic acid  gas  is  rendered  liquid  under  a  pressure  of  40 
atmospheres  of  the  temperature  of  »G° ;  it  extinguishes 
flame,  and  is  intensely  sour,  powerfully  reddening  vege- 
table blues.  Water  absorbs  it  with  much  violence  taking 
up  about  4*0  times  its  volume.  This  is  the  state  in  which 
muriatic  acid  is  generally  used.  Its  specific  parity  is  about 
1*19,  and  It  is  commonly  obtained  by  distilling  a  mixture 
of  equal  weights  of  salt,  sulphuric  acid,  and  water.  When 
muriatic  acid  acts  upon  metallic  oxides,  it  generally  hap- 
pens that  a  mutual  decomposition  of  the  oxide  and  acid 
ensues  ;  the  oxvgen  of  the  oxide  unites  to  the  hydrogvn 
of  the  acid  to  form  water,  and  the  metal  to  the  chlorine 
to  form  a  metallic  chloride.  Thus  it  is  that  soda  and 
muriatic  acid  form  a  chloride  of  sodium  or  common  salt. 
The  mo«t  effective  test  of  the  presence  of  muriatic  acid 
is  nitrate  of  silver,  which  * 
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Of  silver  In  all 


MU'RICATE.    (Lat.  murlcatui,  thorny.)  In 
logy,  where  a  surface  i»  armed  with  ibort, 
»<t  cones,  having  a  sharp  apex. 

Ml  i;l'Hl.  (I. at.  tout,  a  mouse. )  The  family  of 
Rodents  of  which  the  genus  Mux  is  the  type :  by  some 
naturaliits  it  is  restricted  to  the  genera  Mux.  Uespero- 
mus.  Dendromys,  GerbiUuM,  Hydromys,  Hapnlotit,  and 
Fteudcmys ;  by  other  naturalists  it  is  extended  to  include 
the  Jrrbutdtr.  Myoxidar,  and  CaxtoruUe. 

MU'KINF.S.  (Lat.  mus,  a  mouse.)  The  name  of  a 
tribe  of  Rodent  quadrupeds,  of  which  the  genus  Mux  1* 
the  type :  it  includes  the  families  Murida?,  AroicolttLe, 
and  SciuridiC,  and  is  the  most  widely  distributed  of  all 
the  Rodent  tribes. 

MURRA'IN  (Fr.),  is  the  popular  term  of  a  malignant 
rpiiootic  tnfluenia  to  which  cattle  are  subject,  and  which 
has  at  various  times  made  terrible  havoc  among  them. 
It  appears  to  have  been  long  known  ;  and,  from  the  ac- 
count* handed  down,  does  not  seem  to  have  changed  its 
characters  materially. 

This  disease  extensively  raged  on  the  Continent  from 
1710  to  1746  ( Lands! .  Vitoutatto  Historica  de  Bovitla 
Peste) ;  and  serious  visitations  of  the  malady  were  also 
witnessed  during  the  years  1730  and  1731,  and  from  1744 
to  1746 :  at  that  time  many  written  descriptions  were  pro- 
duced of  this  pest,  among  which  the  work  of  Sauvages, 
the  celebrated  professor  of  medicine  at  Montpcller,  stands 
pre-eminent.  It  produced,  in  17V,  an  extreme  fatality 
among  the  cattle  of  this  country  ;  an  account  of  which 
was  published  in  an  excellent  work  by  Dr.  Layard,  a 
physician  of  London. 

This  disease,  as  it  is  met  with  in  England,  may  be  cha- 
racterised as  an  extremely  malignant  inflammatory  oede- 
ma, attacking,  and  indeed  confining  itself  for  the  most 
part  to  one  of  the  hind  quarters  of  the  animal.  It  is 
most  common  in  the  seasons  of  spring  and  autumn,  and 
affects  principally  young  cows.  The  most  prominent 
features  are  tumefaction  and  a  discolouring  of  the  side 
affected,  with  consequent  lameness  and  inability  to  move ; 
a  peculiar  emphysema  of  different  parts  of  the  body,  but 
particularly  over  the  region  of  the  spine ;  and  all  the 
symptoms  of  putrid  fever  present  In  diseases  of  a  typhoid 
character.  It  speedily  runs  on  to  gangrene,  and  few 
animals  survive  an  attack  of  this  kind  more  than  ten  or 
a  dozen  hours. 

Although  the  English  murrain  is  somewhat  modified 
in  Its  virulence  by  season,  locality,  and  the  condition  of 
the  sufferer,  it  is  nevertheless  generally  looked  upon  as 
incurable.  When,  however,  remedial  measures  are  had 
recourse  to,  extensive  scarification,  or  rather  incisions  of 
the  affected  side,  fomentation*,  and  purgatives  are  most 
likely  to  effect  the  desired  object. 
It  may  be  necessary  also  to  remark,  that  this  malady  is 
nown  to  fanners  and  others  in  the  different  counties  of 

s,  none  of  which  are  either 
i  other  hand,  that  dis- 
one  under  consider- 
received  the  same  name:  indeed  the  word 
Is  often  used  to  denote  any  epizootic  affection  in 
cattle.  The  one  just  described  may,  however,  be  looked 
upon  as  the  true  murrain  of  this  country. 

The  murrain  which  broke  out  in  England  about  two 
years  ago,  and  has  ever  since  committed  such  havoc 
among  the  cattle,  is  travelling  steadily  northwards  ;  but 
the  disease  has  lost  much  of  Its  original  virulence,  as 
almost  always  happens  in  the  case  of  epidemics  travelling 
from  one  country  to  another.  Accidental  circumstances 
.iCKMvati'  the  complaint,  but  in  a  general  way  it  runs  its 
course  now  in  a  few  days ;  and  to  all  appearance,  condi- 
tion lessened,  or  "  taking-on"  stayed,  exceeds  not  from  a 
fortnight  to  three  weeks.  Much  depends  upon  the  condi. 
tlon  of  the  animal,  and  in  numerous  instances  the  dis- 
temper touches  rather  than  skaithes.  The  doctoring 
process  has  been  generally  discontinued  j  and  the  best  of 
all  recipes  is  the  warmth  communicated  by  sheltered 
fields  or  sheds,  rest,  and  the  absence  of  disturbing  In- 
fluences. 

The  prevention  of  this  disease  is  even  perhaps  more 
important  than  the  medical  treatment,  and  consists  in 
allowing  a  free  access  of  air  to  all  the  buildings,  stalls, 
*c.  with  daily  fumigation  of  them  by  chlorine  or  chlo- 
ride of  lime.  Care  should  be  taken  to  examine  three  or 
four  times  a  day  the  cattle  on  every  farm,  so  as  to  remove 
as  speedily  as  possible  the  healthy  ones  from  those  that 
are  affected. 

MU'RRHINE.   (Lat.  murrhlna  rM,^r^,,«0 

pire.  Immaterial  of  which 


Kngland  by  a  variety  of  terms,  none 
elegant  or  expressive  ;  and,  on  the  » 
ease*  different  altogether  from  the 


came  from  the  East,  and,  according  to  Pliny, 
some  precious  stone  found  chiefly  in  Part hia  ;  but  some 
have  conjectured  that  this  was  an  erroneous  opinion  pre- 
valent among  the  Romans,  and  that  they  were  In  reality 
of  porcelain,  of  which  the  manufacture  was  unknown  to 
the  western  nations.  (See  Wis.  Hitt.  Sat.  1. 37. ;  and  a 
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in  the  43d  vol.  of  the  Mem.  de  t  Ac.  des  Inter. ; 
Antiquities,  vol.  vll.) 
MU'RRY.  or  SANGUINE.  In  Heraldry,  a  dark  red  ; 
one  of  the  colours  or  tinctures  employed  in  blazonry. 
It  Is  expressed  in  engraving  by  opposite  diagonal  lines 
crossing  each  other  :  reckoned  a  dishonourable  colour  ; 
rarely  to  be  met  with  In  English  coats  of  arms. 

M  O'RZAS.  The  name  given  to  the  hereditary  nobility 
of  the  Tartars,  or,  more  strictly  perhaps,  to  the  second 
class  of  their  nobility ;  the  first  or  principal  class  being 
designated  beys.  This  titular  appellation  Is  also  some- 
times conferred  on  the  descendants  of  public  officers  ;  but 
the  latter  are  looked  upon  as  upstarts  by  the  older  nobi- 
lity, and  regarded  as  an  inferior  race.  The  Murzas  have 
from  the  earliest  ages  been  distinguished  for  their  bold 
and  refractory  character ;  and  the  peculiar  privileges 
they  formerly  possessed  supplied  them  with  the  means 
of  giving  effect  to  their  turbulent  dispositions.  Since  the 
conquest  of  Tartar i ,  they  have  sunk  into  comparative  in- 
significance ;  though  many  of  them  retain  a  large  share  of 
their  former  property,  and  have  considerable  influence 
among  their  own  countrymen.  (See  Quart.  Rev.  vol. 
xxtx.  p.  124.)  The  Tartar  murxa  is  evidently  of 
same  origin  with  the  Persian  mirxa  ;  with  which, 
ever,  it  must  not  be  confounded.   See  Mihza. 

MUSA'CEiE  (Musa,  one  of  the  genera),  constitutea 
small  but  very  important  natural  order  of  plants,  related 
to  the  orders  yielding  ginger,  arrow-root,  and  similar 
suhstances  ;  but  differing  in  having  several  stamens  in- 
stead of  one  only.  The  plantain  ( Musa  tapientum).  tho 
most  valuable  product  of  the  vegetable  kingdom  in  hot 
countries,  in  consequence  of  the  abundance  of  nutritious 
food  yielded  by  its  fruit,  and  the  application  of  it*  leave* 
to  the  purposes  of  thatching,  and  of  thread  obtained  from 
its  petiole*  in  the  manufacture  of  the  finest  muslin*.  I* 
the  representative  of  the  order.  Another  species  1*  the 
Musa  paradisiaca,  or  banana ;  and  the  singular  plants 
called  Strelitxias,  with  their  orange  and  blue  flowers,  are 
also  members  of  Musacea;. 

MU'SCA.  (Lat.  a  fly.)  A  I.inntran  genus  of  Dipte- 
rous Insects,  now  expanded  Into  a  family  (  Muscida*)  of 
the  fifth  tribe  (Athericera),  of  the  order  Diptera  in 
l.atreille's  system.  It  is  distinguished  by  a  proboscis 
alwavs  very  apparent,  membranous,  and  bilabiate,  ge- 
nerally bearing  two  palpi,  and  capable  of  being  entirely 
withdrawn  into  the  oral  cavity ;  and  a  sucker  of  two 
nieces.  The  antenna?  always  terminate  in  a  plate  w  ith  a 
lateral  setae.  The  Muscuut  are  divided  into  the  sub- 
families Crcophiltt,  which  includes  the  meat-fly  (Musca 
vomitoria),  and  the  common  house  fly  (  Musca  domestica) ; 
the  AnthornyTut,  tho  Hydrornyzte,  the  Scotornytar,  the 
Dolichocera,  the  LeptopodiUe,  the  Capromyxar,  the  Gym- 
nornyztt,  and  the  Hypocera. 

MU'SCHEL  KALK  (German),  signifies  shell-Iime- 
stone.   This  name  Is  applied  by  some  English  geologists 
to  a  limestone  formation  belonging  to  the  red  sandstone 
group  :  It  has  not  yet  been  found  in  England. 
MUSCI.   See  Mosses. 
MUSCI'CAPA.  (Lat.  mi 
genus  of  Dentirostral  Passerine  L 

depressed  beak,  furnished  with  hairs  at  it*  base,  and  with 
the  point  more  or  less  hooked  and  eraarginatc.  The 
genus  is  now  split  into  various  subgenera  ;  as  Tyrannus, 
Gytnntrcephalus,  Muscipeta,  and  Muscicapa  proper,  Ac, 
included  in  the  family  name  of  Muscicapid*.  Their 
general  habit*  are  cruel  and  predatory,  like  those  of 
the  shrikes ;  and.  according  to  their  size  and  strength, 
they  4ive  on  small  birds  or  Insects.  The  smallest  and 
weakest  of  the  Muscicapida?  gradually  approach  the  form 
of  the  wagtails. 

MUSCTDjE.  The  family  of  Dipterous  insects,  of 
which  the  fly  (Musca)  is  the  type. 

MUSCIFO'RMES.  (Lat.  musca.  a  fly;  forma,/orwi.) 
The  name  of  a  tribe  of  Tipulidar,  or  crane-flies,  com- 
prehending those  which  have  a  stout  body  and  short  legs, 
resembling  the  common  flics. 

MU'SCLE  BAND.  In  Coal-mines,  the  black  shale 
containing  embedded  muscle  sheUs. 

MU'SCLE.  (Lat.  musculus,  diminutive  of  mus,  a 
mouse,  from  its  resemblance  to  a  flayed  mouse.)  Fleshy 
fibres  susceptible  of  contractions  and  relaxations.  Some  of 
the  muscles  are  obedient  to  the  will,  and  therefore  called 
voluntary  ;  others,  such  as  the  heart,  are  independent  of 
the  will,  or  involuntary;  and  others,  as  the  diaphragm  and 
muscles  of  respiration  generally,  have  a  mixed  action, 
being  to  a  certain  extent  only  dependent  upon  the  will. 
Muscles  are  aggregates  of  minute  muscular  fibres,  which 


lusca,  a  fly;  caplo,  I  take)  A 
enne  birds,  characterized,  by  a 


appear  to  be  composed  of  small  globules  ;  but  we  are,  in 
fact.  Ignorant  of  the  ultimate  structure  of  the  muscles, 
and  of  the  causes  on  which  their  wonderful  powers  de- 
pend. They  are  enveloped  In  and  penetrated  by  cellular 
membrane,  and  abundantly  supplied  by  nerves,  blood- 
vessels, and  lymphatics. 

Their  principal  constituent  or  proximate  elementary 
structure  consists  of  albumen,  besides  which  gelatin  and 
fat  are  derived  from  their  cellular  membrane  ,  and  ha?ma- 
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also  found  in  them :  they  therefore  conitltutc  the  most 
nutritious  specie*  of  animal  food.    See  Albumin  and 

Gelatin. 

All  the  muscle*  are  under  the  immediate  influence  of 
the  brain  and  nerves  ;  and  consequently  when  this  In- 
fluence Is  abstracted,  as  by  the  division  of  the  nervous 
trunks  by  which  they  are  supplied,  the  powers  and  func- 
tions of  the  muscles,  whether  voluntary  or  Involuntary, 
are  in  the  first  instance  disturbed,  and  afterwards  cease 
altogether.  Electricity  is  capable  to  a  certain  extent  of 
recalling  the  action  of  the  muscles,  provided  it  be  applied 
before  rigidity  ensues ;  hence  the  supposed  identity  of 
that  power  of  matter  and  certain  properties  of  the  nerves. 
The  arrangement  of  the  fibres  of  muscles  is  Infinitely 
various,  and  adapted  to  the  particular  purposes  which 
each  has  to  fulfil.  In  the  voluntary  muscles  the  fibres  arc 
generally  parallel,  or  nearly  so ;  but  In  the  involuntary 
mtucles  thevare  more  or  less  Interwoven  and  interlaced. 
When  muscles  contract,  they  become  shorter,  harder, 
"-""sr.  and  their  bundles  of  fibres  are  thrown  into 
lines,  with  a  tremulous 
1  where  the  contraction  is 
a  distinct  sound,  which  may  be  most  easily 
the  tip  of  the  finger  is  put  into  the  ear ;  it 
occasions  a  noise  like  that  of  carriages  rumbling  over  a 
distant  pavement.  (Wollaston,  Pkflos.  Trans.,  1S09.) 
The  number  of  these  vibrations  amount  to  between 
twenty  or  thirty  in  a  second :  these  muscular  sounds  are 
Importantly  concerned  in  the  diagnosis  of  certain  dis- 
ease* through  the-  medium  of  the  stethoscope 
MUSCOVA'DO.  The  name  given  to  u 
moist  sugar. 

MU'SES.  f Gr.  Mwm,  Lat.  Muter.)  In  the  Greek 
and  Roman  Mythology,  nymphs  or  inferior  divinities, 
distinguished  as  the  peculiar  protectresses  of  poetry, 

Ealntlng,  rhetoric,  music,  and  generally  of  the  belies 
1tres  and  liberal  arts;  with  which,  indeed,  they  are 
sometimes  identified :  —  Qui*  est  omnium,  qui  rnodo  rum 
Musis,  id  est  cum  humanitate  et  cum  doctrina,  habeat  ali- 
quod  commercium,  qui,  Ac.  (Cicero,  Tusculan.  lib.  v. 
cap.  23.)  Helicon  and  the  region  round  Parnassus  was 
the  favourite  seat  of  the  Muses,  where  they  were  sup- 
posed, under  the  presidency  of  Apollo,  to  be  perpetually 
engaged  in  song  and  dance,  and  in  elevating  the  style 
and  conceptions  of  their  favoured  votaries.  It  appears 
probahlc  that  the  early  Grecian  poets,  struck  with  the 
beauty  and  sublimity  of  the  scenery  in  this  part  of 
Greece,  ascribed  the  humanising  influence  it  was  so  well 
fitted  to  exercise  over  the  mind  to  the  agency  of  the 
nymphs  and  other  tutelary  deities  of  the  place,  to  whom 
they  gave  the  name  of  Muses.  Originally  there  appear 
to  have  been  only  three  of  these  divinities*;  and  their 
names  —  Mncme,Mel,  te,v\dATde.or  Memory,  Reflection, 
and  Song  — sufficiently  show  the  nature  of  the  faculties 
over  which  they  were  supposed  to  preside.  According 
as  the  fine  and  libera)  arts  were  cultivated  and  expanded, 
the  province  of  each  muse  seems  to  have  been  more  re- 
stricted ;  and  additions  were  made  to  their  number,  which 
ultimately  was  fixed  at  nine.  Their  names  and  functions 
are  succinctly  stated  in  the  following  verses  of  Auso- 
nlus :  — 

Cmo  e«u  canena,  transact  W  tempera  redd  It. 
Mri  Mm***  trajriro^>r<<lamM  mmta  boMu. 

Dulrilo>iuo»  ralamnt  Kitufi  (Utibus  unret. 
T*»r*iciio*B  affectus  elthiri*  morel,  Imperat,  augeu 
Plectra  Kvrmi  Kuaro,  taltat  pede,  carmine,  tuIcu. 
'-n  Cam  ion  UUrU  heroics  tnandat. 

,  loquitur  PoLtumn*  R«~tu. 
,  .spollinca-  »,»  hu  motet  undque  ,Mik*». 

implcctitiir  omnia  l'hccbui. 

Ecru..  VO. 

MUSE'TTE.  A  name  sometimes  given  by  the 
Continental  nation*  to  the  bagpipe.  The  itinerant 
performer*  on  the  musette,  who  were  formerly  very 
numerous  In  many  European  countries,  were  called 
tnusart. 

MUSE'UM.  (Gr.  «*•..*•».«,:  from  u*<rn,a  >»*.«,-.•  A 
collection  of  curious  objects  in  nature  and  art ;  but,  in 
most  instances,  the  former.  The  name  denotes  a  tem- 
ple or  place  sacred  to  the  Muses ;  and  is  *aid  to  have 
been  first  given  by  Ptolemy  Philadelphia  to  that  part  of 
the  royal  palace  at  Alexandria  In  which  he  placed  the 
famous  library.  In  England,  the  museum  at  Oxford  is 
the  most  ancient  institution  bearing  the  name.  It  was 
founded  in  1679,  and  enriched,  in  the  first  Instance,  chiefly 
by  the  contributions  of  Elias  Ashmole ;  but  want  of  room 
and  of  fund*  has  prevented  it  from  affording  an  adequate 
exhibition  of  the  various  classes  of  objects  for  which  it 
was  originally  destined,  and  which  modern  discoveries 
have  so  greatly  augmented.  The  foundation  of  the  Bri- 
tlsh  Museum.  In  London,  was  laid  by  Sir  Richard  Cot- 
ton'* presenting  to  it  his  collection  of  manuscripts.  Since 
that  period  the  library  has  been  Increased  by  the  addition 
of  the  Hark-ian,  Lansdowne,  Egcrton,  and  several  other 


savs  four  (Or  Nat.  rwwm,  Hi.  cap.  91.) ;  but  tn  this  he  U  I 
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collections  of  MSS. ;  by  extensive  purchases  out  of  funds 
afforded  by  government ;  by  the  deposit  of  copies  of  newly 
published  works,  according  to  the  legal  right  conferred 
on  this  institution ;  and  by  the  donations  of  George  III. 
and  IV.,  the  latter  of  whom  presented  to  It  his  father's 
library.  In  sculpture,  the  British  Museum  possesses  the 
collection  of  marbles  brought  by  Lord  Elgin  from  Greece, 
together  with  that  called  the  Townley  marbles,  and  a 
fine  assemblage  of  Egyptian  works  of  art.  It  contains 
also  the  Hamilton  vases,  and  the  famous  Barbertni  or 
Portland  vase.  In  several  departments  of  natural  his- 
tory, especially  In  mineralogy,  it  is  extremely  rich.  It 
was  founded  by  Sir  Hans  Sloane  in  1733,  and  fills  the 
mansion  known  by  the  name  of  Montague  House,  together 
with  adjoining  buildings  more  recently  erected.  The 
most  celebrated  museum  in  Italy  Is  the  Vatican,  at  Rome  ; 
next  to  It,  that  of  Florence  ;  and  the  Museo  Borbonlco,  at 
Naples.  In  France,  as  well  as  in  Italy,  galleries  of  pic- 
ture* are  considered  as  within  the  meaning  of  the  g 
term  "  musee  ; "  and  the  museum  of  the  Louvre  is  ■ 
remarkable  for  Its  confer. 

MU'SHROOM   (Fr.  mousseron,  a  1 
in  sauces),  is,  properly  sp 

or  eatable  agaric,  — a  species  common  in  pastures,  and 
well  known  for  its  excellence  as  an  Ingredient  in  sauces ; 
but  the  term  1*  generally  used  in  a  more  extended  i 
and  applied  indiscriminately  to  ail  firm  fleshy 
the  genus  Aguricus,  whether  eatable  or  not. 

MUSIC.  (Gr.atsvnsm.)  The  art  of  combining  sounds 
agreeable  to  the  ear.  This  art  becomes  a  profound 
science  when  we  investigate  the  principles  on  which  its 
combinations  are  founded,  and  the  causes  of  the  emotions 
it  produce*. 

Hebrew  Music.  —  Notwithstanding  the  great  labours 
of  the  early  father*  of  the  church,  and  of  many  other 
learned  men,  there  arc  few  materials,  even  In  the  Scrip- 
tures themselves,  for  a  very  satisfactory  account  of  the 
music  of  the  Jewish  nation,  whose  restricted  intercourse 
with  other  nations  prevents  our  receiving  any  illus- 
tration of  it  from  contemporary  writers.  All  that  can 
be  done  is  to  cite  a  few  passages  from  holy  writ  re- 
lative  to  the  first  ages  of  the  world ;  irora  which  It  will 
be  seen  that,  from  a  very  early  period,  the  art  con- 
stantly ministered  to  the  religious  ceremonies  of  t 
Hebrews.  Moses  (Gen.  iv.  21 .)  tell*  us  that  Jubal.  sii 
in  descent  from  Cain,  was  "  the  father  of  all 
handle  the  harp  and  organ."  The  organ 
tioned,  according  to  the  commentators,  was 
or  a  species  of  Pan's  pipes.  This  must  have  been  but  a 
short  |>eriod  after  the  " 
this  period  I.aban  reproaches  Jacob  thus: 
didst  thou  flee  away  secretly,  and  steal  away  from  me  ? 
and  didst  not  tell  me.  that  I  might  have  sent  thee  am  ay 
with  mirth  and  with  song*,  with  tabret  and  with  harp  ?f' 
So  that  at  this  time  vocal  and  instrumental  music  was 
not  unusual.  For  two  hundred  and  fifty  years  after  this 
period  nothing  occurs  relative  to  music,  when  we  find 
Moses,  after  the  passage  of  the  Red  Sea,  singing  with  the 
Israelites  on  the  occasion.  Miriam,  Aaron's  sister,  "  took 
a  timbrel  In  her  hand  ;  and  all  the  women  went  out  after 
her  with  timbrels  and  with  dances."  There  seems  ground 
for  conjecturing  that  Miriam,  by  birth  Egyptian,  and  edu- 
cated in  Egypt,  might  have  learnt  the  use  of  the  timbrel 
and  the  dance  in  that  country.  The  instruments  men- 
tioned, during  the  administration  of  Moses,  appear  to  have 
been  confined  to  the  trumpet  and  tambourine.  After  the 
siege  of  Jericho,  where  the  ram*'  horns  that  were  blow  n 
were  rather  military  signal*  than  instrument*  of  music, 
we  have  no  record  of  music  till  the  appearance  of  the 
canticle  of  Barak  and  Deborah,  which  seems  to  have  been 
sung  in  dialogue  without  Instruments,  excepting 
timbrel  and  the  trumpet  before  mentioned.  From  se' 
passages  music  appears  to  have  been  united  with  pro- 
phecy. Samuel  (b.  1.  ch.  x.  v.  5.)  says  to  Saul,  Thou 
shall  meet  a  company  of  prophets  coming  down  from  the 
high  place,  with  a  psaltery,  and  a  tabret,  and  a 
a  harp  before  them."  These  prophets 
poets  or  psalmodists,  improvisator!  of  1 
sung  to  the  accompaniment  of  an  instrument ;  l 
of  the  fathers  have  supposed  that  the  Jews  had  a  college 
or  school  of  prophets,  which  was  also  a  school  of  music, 
for  they  almost  universally  accompanied  them  selves,  or 

**re*ccamP*n*,,d  other*-  wlth  musical  instrument*. 
David,  who  had  cultivated  music  from  his  infancy ,  seems 
to  have  been  destined  by  his  family  to  the  profession  of 
a  prophet ;  and  Saint  Ambrose  say*  that  he  was  chosen 
by  God,  above  all  the  other  prophet*,  to  compose  the 
Psalms.  The  power  that  the  harp  of  David  had  upon 
Saul,  when  he  waa  tormented  with  the  evil  spirit,  U  an 
example,  among  many  others,  of  the  influence  of  music 
on  the  maladies  of  the  mind,  and  especially  in  cases  of 
melancholy.  Under  the  reign  of  David  music  was  much 
esteemed.  He  appointed  a  great  corps  of  musicians  for 
the  celebration  of  the  religious  ceremonies,  and  his  pa- 
tronage necessarily  extended  its  Influence.  David,  on  all 
occasions,  seems  to  h-ve  been  interested  in  the 
of  his  time:  we  find  him  < 
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p  laving  before  the  Lord,  with  songs,  harps,  psalteries, 
timbrels,  cymbals,  cornets,  and  trumpets.  As  in  Egypt, 
the  musicians  were  confined  to  one  family,  that  of  Levi, 
which  was  exclusively  consecrated  to  the  service  of  the 
Lord  and  the  cultivation  of  music.  When  Solomon  was 
madr  king,  four  thousand  were  the  number  "  which 
praised  the  Lord  with  instruments."  Dr.  Burney  calls 
the  reign  of  Solomon  the  Augustan  age  of  the  Jews ;  and 
though  Solomon,  unlike  his  father,  was  not  himself  a 
performer,  and  ranked  "  men-singers  and  women-singers, 
and  the  delights  of  the  sons  of  men,  such  as  musical  in- 
struments," among  the  vanities  of  the  world,  yet  he  con- 
tinued the  priests  and  Levitet  in  his  employ.  In  the  reign 
of  Jehoshaphat,  the  Levites  were  useful  In  the  field  of 
battle,  and  were,  by  their  songs,  the  cause  of  the  victory 
that  was  gained  ;  and  indeed  this  was  not  the 
stance  in  which  they  were  similarly 


time  before  the  destruction  of  the  temple  and  the  first 
Babylonish  captivity,  music  and  the  sacred  rites  had  met 
with  interruption,  both  on  account  of  war,  and  by  their  in- 
— ourse  with  foreign  nations.  The  captivity  was  a 
'  blow  to  the  endeavours  they  had  made  to  recover 
music;  and  sixty-six  years,  the  period  of  its  du- 
ration, was  sufficient  to  efface  all  from  their  remem- 
brance. This  oblivion  Is  feelingly  deplored  in  the  137th 
Psalm,  "  How  shall  we  sing  the  Lord's  song  In  a  strange 
land  ?  "  Re-established,  but  soon  afterwards  captives  a  »e- 
rond  time  ;  again  delivered,  and  then  conquered  by  the 
Egyptians,  Persians,  and  Romans  successively,  —  the  un- 
fortunate Jews  had  no  leisure  to  cultivate  the  arts  ;  and 
It  appears  probable  that  their  music,  which  scarcely 
deserved  the  name  till  the  reign  of  David,  even  at  Its 
f.V't  epoch,  dejw  tided  for  effect  more  upon  the  number  of 
the  performers  than  upon  any  refined  knowledge  of 
the  art. 

Among  the  modem  Jews,  instrumental  as  well  as  vo. 
cal  music  was  excluded  from  the  synagogue  from  the 
time  of  the  destruction  of  Jerusalem.  The  singing  they 
allow  at  the  present  day  is  a  modern  Innovation ;  for,  ac- 
cording to  a  passage  of  their  prophets,  the  Jews  consider 
It  contrary  to  their  law,  or  at  least  improper,  to  sing  or 
rejoice  until  the  coming  of  the  Messiah.  The  German 
are  the  only  Jews  in  the  present  day  who  have  a  regular 
miuical  establishment  in  their  synagogues.  They  sing 
in  parts,  and  have  preserved  traditional  melodies,  which 
are  considered  very  ancient.  At  Prague  an  organ  is  used 
to  accompany  the  singing. 

Kgypiian  Music  —  The  opinion  of  the  ancients  was 
pretty  general  that  Py  thagoras  was  indented  to  the  les- 
sons of  the  F.gyptian  priests  for  nearly  all  the  science  he 
possessed,  and  especially  that  of  music.  Though  Dio- 
dorus  Siculus  assures  us  that  the  Egyptians  were  not  al- 
lowed to  cultivate  music,  and  that  they  considered  it 
useless  and  even  injurious  to  society,  and  the  cause  of  ef- 
feminacy ;  yet  Plato,  who  had  visited  Egypt,  observes,  in 
one  of  bis  Dialogues,  that  none  but  excellent  music  was 
allowed  where  the  youth  were  assembled.  Though  he 
admits  others  of  their  habits  were  bad,  he  excepts  the 
music.  Strabo  tells  us  that  the  youth  were  instructed  at 
the  earliest  age  in  music,  that  the  songs  were  fixed  by 
law,  and  that  the  sort  of  music  used  was  established  by 
the  government  exclusive  of  every  other  sort.  The 
(■reek*  even  attributed  the  invention  of  some  of  their 
musical  instruments  to  the  Egyptians  .  such  as  the  trian- 
gular lyre,  the  single  flute,  the  drum,  and  the  systrum. 
Herodotus  says  the  Dorians  were  of  Egyptian  extraction  ; 
and  as  the  three  most  ancient  modes  of  Grecian  music  were 
the  Dorian,  the  Phrygian,  and  the  Lydian,  it  is  probable 
that  the  Egyptian  colony  that  peopled  that  province  car- 
ried thither  the  music  and  instruments  of  their  country. 
Like  all  other  professions  in  Egy  pt,  that  of  music  was 
hereditary.  A  similar  custom,  as  we  have  above  stated, 
prevailed  among  the  Jews ;  and  Herodotus  tells  us  that 
the  inhabitants  of  Laccdsemonia,  who  were  Dorians,  re- 
sembled their  ancestors,  the  Egyptians,  in  this,  that  their 
musicians  were  all  of  the  same  family  ;  and  that  their 
priest*,  like  those  of  Egypt,  were  taught  medicine,  and 
the  art  of  playing  upon  stringed  instruments,  when  they 
were  initiated  into  the  mysteries  of  religion.  The  same 
author  mentions  that  in  the  processions  of  Osiris  the 
Egyptians  carried  statues  of  the  god,  singing  his  praises, 
and  were  preceded  by  a  flute.  There  is  a  singular  proof 
of  the  antiquity  of  this  art  to  be  met  with  at  Rome,  on 
the  Gugtia  Rotta,  which  Augustus  brought  to  Rome, 
being  one  of  the  largest  obelisks  that  was  removed 
from  Egypt,  and  which  was  thrown  down  and  broken 
at  the  sacking  of  the  city,  in  I.S27,  by  the  constable  of 
Bourbon.  It  Is,  among  other  hieroglyphics,  the  repre- 
of  an  instrument,  as  here  given,  very  like  the 
colacsione  (a  species  of  guitar) 
still  in  use  in  Naples.  From 
the  pegs  it  Is  evident  two 
strings  were  employed ,  and  the 
length  of  the  finger  board,  if 
at  a  great  interval  from  each  other, 
msidcrable  scale  of  notes.  This  in- 
alone  proves  to  what 
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In  Egypt,  and  that  its  inhabitants  were  acquainted  with 
the  method  of  repeating  the  scale.  Hermes,  Toth,  or  the 
ancient  Mercury  Trismegistus,  to  whom  Is  ascribed  the 
invention  of  writing,  astronomy,  religious  rites  and  cere- 
monies, has  the  credit  also  ot  having  invented  the  lyre 
with  three  strings,  which,  it  is  pleasantly  said,  were  types 
of  the  three  seasons  of  the  year,  there  being  a  fourtli 
season  neither  in  Egypt  nor  among  the  ancient  Greeks. 
The  lowest  chord,  say  they,  was  the  type  of  winter,  the 
middle  one  of  spring,  and  the  highest  of  summer.  The 
following,  according  to  Apollodorus,  was  the  origin  of  the 
invention :— The  Nile,  after  its  Inundation  on  one  occasion, 
left  on  retiring  a  quantity  of  dead  animals,  and  among  the 
rest  a  tortoise.  The  flesh  soon  perished  and  dried  up, 
from  the  heat  of  the  sun  ;  nothing  but  the  shell  and  the 

from  their  contraction  they  had 
u ry .  strolling  on  the  banks  of  the 
river,  struck  his  foot  against  this  tortoise-shell,  and  was 
agreeably  surprised  by  the  sound  it  produced ;  and  this  fur- 
nished him  with  the  first  Idea  of  a  lyre.  He  gave  his  in- 
strument the  general  form  of  the  shell,  and  strung  it  with 
the  dried  tendons  of  animals,  resembling  the  gut-strings  of 
the  present  day.  The  single  flute,  however,  monaulot, 
also  invented  in  Egypt,  seems  to  have  greater  claims  to 
antiquity  than  the  lyre  itself.  It  was  called  /t/ialinx,  or 
curved  flute,  by  the  Egyptians  ;  its  form  being  something 
like  that  of  a  bullock's  horn. 

Apulelus,  describing  the  mysteries  of  Isis,  tells  us  the 
form  of  this  instrument,  as  well  as  the  manner  in  which 
it  was  held ;  and  all  the  representations  of  It  show  that 
it  resembled  the  bullock's  horn.  Indeed,  there  can  be  no 
doubt  that,  In  the  remotest  period,  the  horns  themselves 
were  made  use  of.  But  It  is  certain  that  the  Egyptians 
had  instruments  much  more  susceptible  of  Inflection  than 
those  whereof  we  have  been  speaking  ;  for  on  the  ceilings 
and  walls  of  the  chambers  of  the  tomb  of  Osymandyas, 

at  Thebes,  which  are 
described  very  circum- 
stantially by  Diodorus, 
are.amongot  her  decora- 
tions, several  represent- 
ations of  musical  Instru- 
ments ;  one  of  which, 
from  Dunon,  we  here 
subjoin,  for  the  i 
of  showing  the 
that  the  harp  of  the  pre- 
sent day  is  In  general 
form  not  very  dissimilar 
to  that  then  In  Egyptian 
use,  and  that  perform- 
ance upon  it  must  have 
required  considerable  skill.  Other  representations  of 
harps  occur ;  one  has  been  given  by  Dr.  Burney.  There 
Is  one  at  Ptolemais,  a  city  built  by  Ptolemy  Philadelphus, 
with  fifteen  strings,  or  two  complete  octaves :  this,  how- 
ever, is  more  triangular  in  shape,  and  much  moro 
similar  to  the  modern  harp.  'J  he  instruments  in  Abys> 
sinia  were  found  by  Mr.  Bruce  to  have  a  close  resem- 
blance to  those  of  Egypt.  The  arts  which  flourished  In 
this  nation  at  so  early  a  period  would  doubtless  havo 
continued  to  do  so  under  their  own  kings  ;  but  after  the 
subjugation  of  the  nation  by  Cambyses,  52ft  years  before 
Christ,  the  arts  and  sciences  under  a  forcignyoke  disap- 
peared, or  rather  ceased  to  Ik-  indigenous  in  Egypt.  The 
Ptolemies,  indeed,  encouraged  them  ;  but  under  their 
reigns  the  professors  of  the  arts  were  chiefly  Grecian. 
The  Egyptians  had  degenerated  from  the  knowledge  of 
their  ancestors,  whose  hieroglyphics  they  themselves  no 
longer  understood.  It  is  probable,  however,  that  music 
was  cultivated  under  these  princes;  for  at  a  feast  of 
Bacchus,  given  by  Ptolemy  Philadelphus.  i 
that  the  choir  was  composed  of  six  hundred  i 
of  that  number  one  half  were  performers  on  the  rithara. 
According  to  the  same  author,  under  the  seventh  Pto- 
lemy, Egypt  abounded  with  musicians;  and  at  this  period 
the  practice  of  music  was  so  common  in  the  country,  that 
there  was  not  a  peasant  or  labourer  in  the  vicinity  of 
Alexandria  that  was  unable  to  play  on  the  lyre  and  flute. 
The  father  of  Cleopatra,  who  was  the  last  of  the  Pto- 
lemies, from  his  skill  on  the  flute  tookthetitlcofAuletes  ; 
that  is,  player  upon  the  flute.  Strabo  says  that  not- 
withstanding the  debauched  life  he  led.  he  found  time  to 
apply  himself  particularly  to  the  practice  of  this  Instru- 
ment. He  thought  so  highly  of  his  talent  in  this  respect 
that  he  established  musical  competitions  in  his  palace, 
and  himself  disputed  the  prize  with  the  first  musicians 
of  the  day.  Such  was  the  flourishing  state  of  the  art  in 
Egypt  up  to  the  time  of  Cleopatra's  misfortunes;  —  an 
event  which  ends  the  history  of  the  empire,  and  that 
of  the  Egyptians.  Among  the  modern  Egyptians  no  re- 
mains or  traces  of  the  ancient  state  of  the  art  are  now  to 
be  found.  Still  they  are  passionately  fond  of  music  ,  and 
there  are,  according  to  Savary,  to  be  found  among  them 
both  male  and  female  musicians  who  sing  and  I 
themselves.  This  author  describes  them  as 
cessful  in  their  ulaintive  music :  to  which,  he  savs  i 
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the  Turks  themselves,  the 
nights  in  listening. 

Grecian  Music.  —  The  fable*  of  mythology  are  so  mixed 
up  with  the  ancient  hUtory  of  all  the  art*  that  It  I*  diffi- 
cult to  separate  fact  from  fable.  Hence  the  most  celebrated 
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to  ahtft  for  himself  In  analysing  the 
f,  of  whose  history  in  the  two  previous  article*  we 
ly  availed  ourselves,  we  propose  to  follow  in  the 
short  account  of  Grecian  music.  The  Phoeni- 
cians came  into  Greece  with  Cadmus,  the  son  of  Agenor: 
amongst  them  were  a  class  of  men  well  versed  In  the 
arts  and  sciences  of  their  country,  who  were  called  Cu- 
retes.  These  established  themselves  in  Phrygia,  where 
they  were  called  Cory  ban  te* ;  In  Crete,  where  they  re- 
ceived the  name  of  Dactyli :  they  s pread  also  into  Rhodes, 
Samothracia,  and  other  places.  In  these  places  writing 
and  music  were  the  arts  principally  taught  by  thorn. 
Cadmus,  in  Samothracia,  took  to  wife  Harm  on  ia  (sister 
of  Jasius  and  Dardanus),  who  was  so  skilled  in  music 
that  the  Greeks  gave  her  name  to  the  art.  Diodorus,  in 
describing  the  marriage  feAst  of  the  parties,  makes  the 
gods  themselves  guests.  Mercury  came  with  his  ljre, 
Apollo  brought  a  similar  instrument,  Minerva  assisted 
■with  a  flute,  and  the  Muses  also  brought  their  flutes ;  Elec- 
tra,  the  mother  of  the  bride,  celebrated  the  mysteries  of 
Cybelc  with  dancing,  tambourines,  and  cymbals.  How 
Diodorus  was  informed  of  these  particulars  he  does  not 
condescend  to  tell  his  readers  ;  but  it  seems  probable  that 
the  story  was  founded  on  ceremonies  which  the  priests, 
at  certain  festivals,  performed  in  honour  of  Harmonia 
and  Cadmus.  Jupiter,  they  say,  was  born  at  the  epoch 
of  the  arrival  of  the  Phoenicians  ;  and  the  Curetes,  it  ap- 
pears, brought  him  up.  At  that  time  they  were  not  ac- 
quainted with  any  musical  instruments,  save  those  of 
i :  they  could  not.  therefore,  have  taught  the 
« than  the  use  of  these,  and  they  could  con- 

of  rhythm.  The 
frcury,  Apollo,  and  the 
i  protectors  of  the  art,  and 
invented  wind  and  stringed  instruments. 

These  two  circumstances  are.as  the  reader  will  perceive, 
irreconcileable ;  and  Diodorus  committed  an  anachronism, 
which  may  be  accounted  for  if  his  description  was  taken 
from  some  religious  spectacle.  The  flute  with  holes,  by 
stopping  which  many  notes  were  produced,  was  certainly 
a  more  ingenious  instrument  than  the  pipes  of  Pan.  This 
was  the  invention  of  Minerva,  who  performed  upon  it 
until  she  was  derided  by  Juno  and  Venus  for  the  grimace 
and  wry  faces  consequent  on  playing  It,  when  she  re- 
nounced it  in  favour  of  the  lyre.  The  employments  as- 
signed to  Mercury  by  the  Greeks  may  be  learnt  from 
the  pleasantry  of  Lucian.  The  same  personage  as  the 
Hermes  of  the  Egyptians,  he  had  the  credit  of  having  in- 
vented music,  and  in  those  days  Its  principal  instrument, 
the  lyre.  In  Greece  the  lyre  he  Invented  bad  seven 
strings,  whereas  that  which  he  gave  the  Egyptians  had 
three  only.  Apollo  was  another  of  the  Grecian  deities 
whose  origin  was  in  Egypt.  He  was  a  performer  on 
the  lyre  ;  and  there  is  no  necessity  to  repeat  In  this  place 
his  contest  with  Pan,  and  the  decision  of  Midas,  un- 
der whose  form  the  silly  king  of  Phrygia  was  repre- 
sented by  some  neglected  poet.  Marsyas  was  another  of 
Apollo's  unfortunate  victim*  ;  upon  him  he  wreaked  hi* 
vengeance  with  such  cruelty  that  he  himself  was  after- 
wards ashamed  of  his  conduct,  and  actually  threw  aside 
his  lyre  for  a  considerable  period,  which,  it  Is  said,  re- 
tarded the  progress  and  perfection  of  that  instrument. 
Fortunio  Liceti,  a  modern  writer,  thus  explains  the  story 
of  the  flaying  Marsyas  alive  by  Apollo.  Before  the  inven- 
tion of  the  lyre,  the  flute  was  considered  the  most  impor- 
tant instrument,  and  its  practice  enriched  the  performers 
on  it.  As  soon  as  the  lyre  was  heard,  it  was  so  captivating 
that  nobody  listened  to  flute-players,  and  they  fell  into  dis- 
credit and  were  ruined.  Now  the  money  of  those  days, 
being  made  from  leather  hides,  gave  rise  to  the  story  that 
Apollo  had  stripped  Marsyas  of  his  hide.  The  priestess  of 
Apollo  at  Delphi  delivered,  says  Plutarch,  her  oracles  to 
the  sound  of  the  flute.  Afterwards,  when  her  oracle  was 
In  the  greatest  renown,  there  were  attendant  choirs  and  In- 
struments, and  dancing  and  singing.  At  first  the  Muses 
were  nothing  more  than  a  band  of  singers  and  musicians 
in  the  service  of  Osiris,  or  the  Egyptian  Bacchus,  under 
the  superintendence  of  his  son  Osiris.  The  Greeks 
made  them  the  daughters  of  Mnemosyne  by  Jupiter. 
Those  who  make  them  the  daughters  of  Pierus,  king  of 
Thrace,  do  not  alter  the  first  account;  (br  the  female 
musicians  of  Osiris,  before  they  were  taken  into  his  ser- 
vice, had  been  celebrated  in  Thrace  under  the  name  of 
Muses,  and  the  daughters  of  that  Pierus  who  Initiated 
them  became  celebrated  under  the  same  name.  Bacchus 
has  been  so  celebrated  in  the  musical  world  that  we  can- 
not leave  him  out.  Diodorus  makes  him  the  Inventor 
of  theatrical  representations  and  schools  of  music,  in 
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have  since  enjoyed  many  privileges, 
the  Dithyramb!,  who  originated  drams 
were  as  ancient  as  the  worship  of  Bacchus.  In  Athens 
and  in  Rome  all  persons  who  appeared  on  the  stage, 
singing,  dancing,  or  reciting  verses  for  the  amusement 
of  the  people,  were  called  servants  of  Bacchus ;  and  at  all 
the  processions,  triumphs,  and  cert 
the  ancients  In  honour  of  the  god. 


the  programme.    This  Is  constantly  seen  In  i 
reliefs  that  have  come  down  to  us  ;  for 
are  fauns,  satyrs,  and  bacchanals,  we  always  find  a  < 
set  of  musicians  of  some  sort  in  attendance. 

Pan  seems  to  enjoy  the  first  rank  in  the  second  class  of 
divinities  who  patronised  music.  The  Egyptians,  however, 
ranked  him  higher  than  did  the  Greeks.  Pan,  aay  some, 
was  the  inventor  of  the  flute  called  the  syrinx.  The  fable 
is  pretty  which  gave  rise  to  the  invention.  Syrinx,  a 
nymph,  being  pursued  by  Pan,  flies  to  the  banks  of  a 
river,  whose  nymphs  she  implores  to  save  her.  Pan  thinks 
to  catch  her,  but  embraces  only  the  reeds.  Under  this 
new  form,  Syrinx,  shaken  by  the  winds,  emits  certain 
melodious  tone*.  The  god,  pleased  with  the  sound, 
makes  an  Instrument  from  the  reeds,  to  which  he  give* 
the  name  of  Syrinx.  Pan  Is  the  companion  and  coun- 
sellor of  Bacchus.  Shepherd,  musician,  dancer,  hunter, 
and  warrior,  he  directs  the  movements  of  the  bacchanals  ; 
but  the  perfection  with  which  he  plays  the  flute  is  such 
that  Bacchus  is  never  happy  without  him.  The  satyrs 
follow  in  Pan's  train.  Stlenus  was  the  inventor  of  se- 
veral instruments.  Like  Marsyas,  he  was  bold  enough 
to  challenge  Apollo;  with  better  fortune,  however,  as 
regards  the  result. 

Such  was  the  state  of  music  in  Greece  under  the  gods 
and  demi-gods  ;  that  is  to  say,  in  those  primitive  times 
when  every  one  who  had  signalized  himself  by  a  useful 
invention  was  deified  after  his  death,  and  considered  the 
protector  of  the  art  he  had  invented, 
followed  this  ;  and,  divesting  the  subject  of  fable  as  i 
'  all  now  proceed  to  the  music  of 
j,  Chiron,  Orpheus,  Linus, 
once  the  first  poets  and  the  first  dvilixers  of 
Amphlon  is  the  first  Theban  musician  mentioned  in  the 
history  of  the  art.  Homer,  however,  is  silent  on  his 
wonderful  skill  In  music,  and  of  his  having  erected  the 
walls  of  Thebes  by  the  aid  of  the  lyre.  Pausania*  thinks 
his  musical  retaliation  was  acquired  by  his  alliance  with 
Niobc,  and  Pliny  is  of  the  same  opinion.  Both  of  them 
allege  that  Amphion  Iramt  the  art  In  Lydla,  and  that, 
having  brought  it  into  Greece,  he  was  thence  accounted 
the  inventor  of  the  Lydian  mode.  Chiron,  whom 
Plutarch  calls  the  wise  centaur,  accounted  the  son  of 
Saturn  and  Phllyra,  was  born  among  the  centaurs  in 
Thessaly ;  that  is,  among  the  people  of  Greece  who  first 
trained  and  rode  the  horse.  With  the  reputation  of  in- 
ventor of  medicine,  botany,  and  surgery,  he  lived  at  the 
foot  of  Mount  Pclion,  in  a  cavern,  which  his  science  made 
the  principal  and  most  frequented  school  of  Greece. 
Plutarch  makes  him  the  instructor  of  1 1 « - r rules  in  music, 
medicine,  and  law  ;  though  Diodorous  says  that  Linus 
was  his  master.  And  here  let  it  be  observed  that  ancient 
authors  always  considered  music  among  the  Indispensable 
accomplishments  of  their  heroes.  "  Ncc  fides  didicit  i 
natare  "  was  anciently  a  reproach  to  any  one  above 
commonest  class.  Achilles  was  the  most  renowned  pu- 
pil of  Chiron,  who  bestowed  much  of  his  time  to  In- 


struct him  in  this  art,  as  the  means  of  not  only  softening 
the  Impetuosity  of  his  character,  but  of  exciting  him  to 
heroic  actions.  Oneof  the  most  beautiful  paintings  orHer- 

the 


to  play  upon  the  lyre.  After 
appear  to  have  been  the  first  poet*  and  musicians  of 
Greece  ;  but  it  is  difficult  to  decide  which  was  the  pupil  of 
the  other.  Diodorus  says  that  Linus  has  the  priority, 
and  that  he  added  the  chord  lichanos  to  the  lyre  of  Mer- 
cury, and  invented  rhythm  and  melody.  The  majority  of 
the  ancients  make  him  the  instructor  of  Hercules,  whom, 
say  they,  he  found  so  stupid  and  obstinate,  that  having  on 
one  occasion  given  him  a  blow,  the  young  hero  seised  his 
preceptor's  instrument  and  beat  his  brains  out  with  St.  Or- 
pheus, however,  whether  before  or  after  Linus,  acquired 
the  greatest  name  in  Greece.  His  reputation  was  fully 
established  at  the  time  of  the  Argonautic  expedition .  in 
which  he  was  one  of  the  adventurers.  Apollonius  Rho- 
dius  observes,  that  he  not  only  excited  his  comrades  by 
the  sound  of  his  lyre,  but  that  he  also  silenced  the  syrens 
by  the  superiority  of  his  singing.  The  fables  universally 
say  that  Orpheus  travelled  in  Egypt,  where  be  was  in- 
structed In  the  mysteries  of  religion,  theology,  and  poe- 
try, and  that  he  was  the  first  who  transplanted  them  to 
the  Grecian  shores.  According  to  the  custom  of  the  time, 
he  united  with  the  knowledge  of  music  that  of  the  sub- 
lime science*.  Preferring  the  lyre  to  all  other  instru- 
ments, of  which  before  him  the  flute  seems  to  have  beer 
the  principal,  those  who  followed  were  content  to  be  his 
imitators.  We  pass  over  the  story  of  (  " 


which  those  who  excelled  were  exempt  from  military  i  his  wife,  the  effect  his  lyre  had 


Hence  the  author  says  that  musical 
7*4 


J  god  of  the  infernal  regions,  as  known  to  every 
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The  instrument  that  produced 
ring 


sevt»-s<tfnged  Jyre ;  two  strings 


effects  was  but  a 
been  added  by 


•ept^ndi. 


From  thelittle  power  which  »uch  an 
compared  with  those  of  modern  time*,  we  mar  Infer  that 
it  must  bare  been  the  novelty  of  the  art  or  the  beauty  of 
the  poetry  which  produced  such  extraordinary  impres- 
sions, or  perhaps  both  acted  upon  a  very  susceptible  race 
of  people.  The  mastery  which  Orpheus  possessed  over 
the  Tbraciant  made  the  women  of  that  country  jealous 
of  him  ;  and  by  them,  history  relates,  he  was  massacred. 
Id  the  time  of  Plutarch,  the  females  of  Thrace  continued 
to  be  reproached  with  this  barbarity.  The  fable  says 
that  his  lyre,  at  the  time  of  his  murder,  fell  into  the  river 
Hebrus,  down  which  it  floated  to  Lesbos,  where  it  was 
deposited  in  the  temple  of  Apollo.  Neanthus,  who  after- 
wards purchased  it  of  the  priests  of  the  temple,  thought, 
like  the  nobleman  who  bought  Punchinello,  that  the  pos- 
session of  it  would  inspire  him :  no  sooner  had  he  begun 
to  use  it  than  the  dogs  of  his  neighbourhood  tore  him  to 
pieces.   After  the  Argonautic  expedition,  the  most  im- 

¥>rtant  event  in  Grecian  history  to  that  of  the  siege  of 
roy.  Homer,  who  sang  three  centuries  after  this  period, 
i»  the  only  historian  from  whom  we  can  extract  know- 
ledge respecting  the  art.  He  has  preserved  the  names 
of  several  musicians  ;  and  these  arc  the  only  ones  known 
from  the  time  of  Orpheus  up  to  the  time  of  celebrating 
the  Olympic  games. 

The  instruments  mentioned  by  Homer,  in  the  Iliad  and 
Odyssey,  are  the  lyre,  the  flute,  the  syrinx,  or  Pan's  pipes. 
The  lyre  is  by  htm  called  *«««v{.  »<*W  i 
Aristophanes  being  the  first  Greek  poet  who  calls  It  Kt^m. 

mer  speaks  of  the  trumpet,  it  to  thought 

lthT™rteetks° afthTstoge  5  Troy^Wlth 
1  poetry  arc  Inseparable :  tutit,  a  tin  err, 
u  the  word  used  by  him  to  express  a  poet.  By  him 
Achilles  and  Paris  are  both  exhibited  as  playing  the  lyre ; 
but  the  former  does  It  to  console  himself  for  the  insult 
that  bad  been  offered  to  him  ;  whilst  the  latter  exercises 
bis  skill  to  forget  the  disgrace  or  having  sought  safety  in 
tight.  Achilles  sings  the  deeds  of  heroes.  The  song  of 
Paris  was  more  "  to  the  lascivious  pleasing  of  the  lute," 
m  recounting  tales  of  love.  The  earliest  poet  who  uulted 
music  with  his  art  was  Tireslas :  he  was  also  gifted  with 
prophecy,  and  was  a  priest.  Thamyris  receives  from 
Homer  the  appellation  ai&seimw.  one  who  tang  to  the 
1st*.  Plutarch,  in  hto  Dialogue  on  Music,  says  that  he 
was  born  to  Thrace,  the  country  of  Orpheus ;  that  hto 
voice,  though  loud,  possessed  the  quality  of  softness ;  but 
that  he  was  punished  with  blindness  for  daring  to  contend 
with  the  Muses  in  poetry  and  singing ;  and  that  to  this 
punishment  was  also  added  the  loss  of  voice,  and  the 
talent  of  touching  the  lyre.  This  circumstance  is  men- 
tioned in  the  catalogue  of  the  ships.  (Lib.  11.  v.  594.) 
According  to  Diodorus,  Thamyris  was  of  the  school  of 
Linus,  and  Suldas  places  him  eighth  of  the  epic  poets 
who  preceded  Homer.  Cletneu*  of  Alexandria  says  he 
was  use  inventor  of  the  Dorian  mode ;  but  he  is  probably 
wrong.  Inasmuch  as  this  hAd  before  his  time  been  Im- 
ported into  Greece  by  the  Egyptians,  who  invaded  that 
part  of  Greece  which  bore  the  name  of  Doria.  In  the 
••i^hth  book  of  the  (Mystey,  Homer  gives 

of  poet  and  singer  as'  the  glory  of  the 
have  thought  that  under  this  name  the 
his  own  portrait.  He  places  him  on  a  throne,  a 
announces  him,  and  he  has  a  private  table,  and  in  every 
circumstance  speaks  of  the  honours  that  were  paid  to 
kisa.  Like  Tireslas  and  Thamyris  he  paints  him  blind, 
which  It  will  be  recollected  was  his  own  case.  The 
blindness  of  these  great  poets  did  not  escape  Milton,  who 
likens  himself  to  them  in  this  respect,  and  the  coincidence 
is  certainly  very  singular.  The  hut  musician  celebrated 
by  Homer  to  Phemius,  who,  according  to  Eustathlus.  bad 
been  hto  master.  He  Is  immortalised  in  the  Odyssey. 
The  poet*  and  musicians  of  Greece  appear  to  have  much 
resembled  the  Celtic  bards.  They  wandered  about,  sing- 
ins;  their  works  In  great  cities,  and  usually  found  admis- 
sion to  the  palaces  of  princes,  where  they  were  treated 
as  though  endued  with  inspiration.  Hyagnis  and  Olym- 
pus were  also  celebrated,  before  the  time  of  Homer,  for 
their  musical  talents:  the  first,  according  to  the  Arunde- 
lian  marbles,  flourished  1VJ6  years  B.C.  He  was  the  in- 
ventor of  the  Phrygian  flute,  and  the  airs  or  nomes  that 
were  sung  to  the  mother  of  the  gods,  to  Pan,  Bacchus, 
and  other  divinities  of  the  country.  The  second  is  ho- 
nourably mentioned  by  the  Greek  writers.  Two  musi- 
cians of  antiquity  bore  the  name  of  Olympus.  The  most 
ancient  was  the  most  celebrated.  He  was  a  native  of 
Mrsia.  and  the  disciple  of  Marsyas.  Burner  in  speaking 
is  that  religion  only  can  Impart  permanence 
of  music  ;  and  he  conjectures  that  the  airs 
In  the  temple*  in  the  time  of 


of'h'im.re^i 
to  any 


were  then  of  the 
plain  chant  oft 
Plato,  Porphj 
speak  highly  < 
poetandmuslc  n 


as  to  tu  is  the 

church. 

the  scholiast  of  Pindar, 
of  ThAletas  of  Crete,  the  next 
There  were 

e,  of  the  same  country  too.  If  we  are  to 
j  Archilochus  contributed  more  than  any 
other  to  the  advancement  of  poetry  and  music.  Herod- 
otus makes  him  the  cotemporary  of  Candaules,  and  of 
Gyges,  king  of  Lydia.  724  years  before  Christ ;  but  modern 
chronologists  place  him  much  later.  He  was  a  native  of 
Paros. 

Without  entering  Into  particulars,  It  Is  sufficient  to 
mention  that  at  this  period  melody  was  strictly  confined 
by  the  measure  of  the  verse.  A  different  set  of  feet  in  a 
verse  necessarily  required  new  airs  In  the  music.  Hex- 
ameter  was  the  most  ancient  species  of  measure,  and  so 
continued  till  the  introduction  of  lyric  poetry.  If  Archi- 
lochus was  the  inventor  of  music  different  to  that  which 
suited  the  hexameter  verse,  he  was  indeed  the  Inventor 
of  lyric  poetry,  which  after  hto  time  became  a  species  of 
versification  totally  distinct  from  that  of  the  heroic.  Ar- 
chilochus is  generally  allowed  to  have  been  one  of  the 
first  conquerors  at  the  Pythian  games.  Tyrta  us,  who 
was  a  soldier  as  well  as  musician,  was  particularly  cele- 
brated for  his  military  songs  or  airs.  The  scholiast  of 
Horace  makes  the  Lacedaemonians  indebted  to  him  for  a 
victory  gained  by  them,  in  which  he  led  them  ou  to  the 
sound  of  the  military  flute,  for  which  they  rewarded  him 
with  the  righto  of  cltisenship.  The  authors  who  have 
written  on  the  progressive  state  of  the  Grecian  music 
unanimously  celebrate  the  talents  of  Terpander;  but 
neither  the  exact  time  of  hto  appearance,  nor  the  place  of 
hto  birth,  can  be  ascertained.  According  to  the  Arunde- 
Han  marbles,  the  former  was  671  years  before  Christ. 
Marty  have  given  him  the  credit  of  having  added  the  three 
strings  to  the  lyre :  It.  however,  appears  clear  that  he  was 
the  first  who  used  the  seven-stringed  lyre  among  the 
Laced  ami  on  ians,  by  which  he  gave  great  offence  to  the 
people.  The  Spartans  disliked  innovation,  and  Plutarch 
relates  that  the  Ephorl  fined  him  for  his  invention.  The 
Arundelian  marbles  state  that  he  obtained  the  first  prize 
In  music  at  the  games  Instituted  at  Sparta  to  avert  the 
anger  of  Apollo  for  the  murder  of  one  of  hto  priests  by  the 
Dorians,  rlutarch  says  that  no  other  proof  of  hto  skill 
could  be  wanting,  seeing  that  his  name  appears  four  times 
on  the  register  of  the  Pythian  games,  where  he  carried 
oft"  successively  four  of  the  prises.  At  the  Grecian  games 
music  formed  a  principal  part  of  the  ceremony :  the  com- 
bats  were  to  the  sound  of  music.  In  the  dramatic  re- 
presentations, the  declamation  was  accompanied  by  an 
orchestra,  and  there  were  moreover  particular  prizes  al- 
lotted to  the  professors  of  the  art.  TheOlympIc  games  were 
established  In  honour  of  Jupiter  Olympius,  from  which,  or 
from  being  celebrated  near  the  temple  of  Olympia,  they 
took  their  name.  They  were  not  at  first  celebrated  at  stated 
intervals,  but,  after  the  year  776  B.  c,  on  the  second  month 
after  the  expiration  of  every  fourth  year.  At  first  music 
had  but  little  share  In  them,  but  at  a  later  period  prises 
were  given  to  successful  competitors  in  this  art.  It  is 
well  authenticated  that,  at  a  comparatively  late  period, 
Nero  appeared  at  them,  and  of  course  carried  off  the 
prise.  The  Pythian  games,  founded  for  preserving  the 
remembrance  of  Apollo's  victory  over  the  serpent  Python, 
were  at  first  confined  to  poetical  and  lyrical  contests ;  but 
In  these  music  was  afterwards  admitted  to  her  share  of 
the  prises ;  and.  in  the  year  559  before  Christ,  a  crown  was 
decreed  to  the  best  performer  on  the  lyre,  or.  rather,  on 
an  Instrument  with  strings.  The  prize  was  nothing  more 
a  laurel  crown,  in  memory  of  the  love  of  Apollo  for 
ine ;  though  afterwards  the  apple,  a  fruit  consecrated 
to  Apollo,  was  added.  At  these  games  a  peculiar  musical 
composition  was  performed  of  considerable  length,  in  al- 
lusion to  the  contest  of  the  god  with  the  serpent :  it  was 
composed  by  Sacadas,  and  sung  for  the  first  time  by  him 
at  Delphi.  The  other  musicians  and  poets  who  distin- 
guished themselves  at  these  games  were  A lem an  of  Sardis ; 
A  Icarus  of  Mitylene.  the  cotemporary  of  Sappho  (to  the 
latter  of  whom  Aristoxenus  and  Plutarch  attribute  the  In- 
vention of  the  Mixolydlan  mode,  of  which  Plato,  the  advo- 
cate of  simplicity  In  music,  much  complains);  Mimnermus, 
famous  for  his  performances  on  the  flute,  in  the  6th  cen- 
tury before  the  Christian  era  ;  Hesichorus  (a  sobriquet), 
whose  right  name  was  Tisiasf,  Simonides.  born  at  Ceos, 
538  B.C.,  the  master  of  Pindar ;  Pindar  himself,  born  at 
Thebes,  in  Bceotia,  about  580 years  before  our  era ;  Myr- 
tis,  and  Astinous.  The  Pythian  games  were  held  at 
Miletus,  Magnesia,  and  other  places,  as  well  as  at  Delphi, 
and  music  and  poetry  were  the  chief  subjects  of  contests 
In  them.  The  Nemsran  games,  which  took  their  name 
from  N  em  tea.  a  village  In  Arcadia,  were  of  such  high  an- 
tiquity that  their  true  origin  was  unknown  even  to  the 
ancients.  The  contests  were  somewhat  similar  to  those 
at  the  Olympic  games,  and  It  to 
music  formed  a  portion.  It  was  at  i 
musician  P)  lades,  of  Megalopolis,  sang,  accompanied  by 
the  lyre,  an  air  composed  by  Timotbeus,  In  which  the 
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words  were  to  suited  to  the  circumstances  of  the  battle 
of  Mantinea,  that  the  audience  immediately  turned  their 
eyes  to  Philopcemen,  who  *u  present,  and  interrupted 
the  singer  by  shouts  and  acclamations  of  applause.  Ti- 
mntheus,  born  at  Miletus,  446  n.  c,  was  one  of  the  most 
celebrated  poets  and  musicians  of  antiquity.  Pausanias 
tells  us  that  to  the  seven  strings  of  the  lyre  be  added  four 
more;  though  Suldas  says  that  he  added  but  two,  the 
tenth  and  the  eleventh :  the  consequence  whereof  was 
that  for  the  Innovation  he  was  banished  from  Sparta, 
and  ordered  to  cut  off  the  additional  strings,  that  he  might 
not  corrupt  the  ears  of  the  youth  with  too  great  a  variety 
of  notes.  We  have  above  stated  that  the  Spartans  be- 
haved in  an  equally  barbarous  manner  to  Terpander. 
This  Tlmotheus,  who  died  two  years  before  the  birth  of 
Alexander,  must  not  be  confounded  with  the  celebrated 

favourite  with  that  prince. 
The  Isthmian  did 
not  differ  from  the  games  already  described : 
their  name  from  being  celebrated  on  the  Isthmus  of  Co- 

for  in- 


flute-pUyer  who  was  MJjm>at  a 


at  all,  and  held  in  much 
At  Athens,  in  the  time  of  Pericles,  music  was  consl- 
necesaary  a  part  of  education,  that  not  to  un- 
it nor  play  any  instrument  was  considered  a 
Pericles  was  especially  sealous  in  his  patron- 

afeof  music.  Besides  regulating  the  form  and  Increasing 
e  number  of  musical  com  petitions  at  the  Panathenaic 
festivals,  he  built  an  edifice  called  the  Odeum,  for  the 
express  purpose  of  rehearsals  previous  to  performance 
in  the  theatre.  It  was  during  his  era  that  Antlgonides 
and  Dorion,  the  two  most  eminent  flute-players,  flou- 
rished. So  great  appears  to  have  been  the  passion 
for  flute-playing,  that  as  much  as  three  talents  (upwards 
of  600/.)  were  given  for  a  single  flute;  fortunes  were 
realised  In  manufacturing  them ;  and  the  performers 
lived  In  a  splendid  and  magnificent  style.  Even  the  wo- 
men were  performers  on  the  flute.  Of  these  the  most  re- 
nowned was  Lamia,  to  whom,  for  the  benefits  she  had 
prevailed  on  Demetrius  to  confer  upon  the  city,  the  Athe- 
nians rendered  divine  honours,  and  dedicated  a  temple 
to  her,  under  the  name  of  Venus  Lamia.  It  seems  that 
execution  on  this  instrument  was  carried  to  a  great  ex- 
tent ;  for  Aristotle  cries  out  against  the  difficult  passages 
that  used  to  be  practised,  and  even  against  music  gene- 
rally. The  people,  however,  who,  as  a  mass,  are  never 
disposed  to  give  up  the  pleasures  of  sense  for  those  of 
the  mind,  continued  to  encourage  these  novelties  and 
their  authors ;  and,  from  being  the  handmaid,  music  be- 
came the  mistress  of  poetry.  The  Justice  of  the  com- 
plaints of  Plato  and  Aristotle  on  this  point  is  confirmed 
by  Aristoxenus  himself,  well  skilled  In  the  art ;  and  Plu- 
tarch  frequently  laments  that  the  theatre  had  ruined 
• :  though  what  the  latter  says  must  be  taken  with 
I  that  he  was  a  priest  of  Apollo. 
,  to  confine  music  to  the  service  ol 


religion.  After  the  complete  subjugation  of  the  Greeks, 
like  the  rest  of  the  arts,  music  fell  to  decay.  They  con- 
tinued, indeed,  to  cultivate  music  under  the  Roman  cm- 
jurors,  and  under  their  own:  even  afterwards,  under  the 
Turks,  It  was  one  of  their  amusements  ;  but  so  barbarous 
is  it  iu  the  present  day,  that  It  is  difficult  to  conceive  that 
the  same  nation  ever  possessed  a  music  which  drew  down 
the  admiring  plaudits  of  thousands.  To  form  any  idea 
of  the  aneient  Greek  music  is  now  past  all  hope :  materials 
upon  which  we  could  judge  have  long  since  passed  away ; 
but  we  will  add,  in  conclusion  to  this  section,  the  opinion 
of  M.  Ginguene  on  the  subject.  "  We  see  in  the  poetical 
works  of  the  Greeks  the  variety  and  liveliness  of  their 
passions,  and  these  same  passions  could  not  be  expressed 
in  music  without  an  equal  variety  of  air  and  modulation. 
1  do  not  mean  by  that  to  say  that  Greek  music  was  en- 
tirely similar  to  our  own :  to  decide  that  point  it  would  be 
necessary  to  hear  and  compare  the  one  with  the  other. 
I  maintain  only  that  Greek  music  was  full  of  harmony; 
that  it  admitted  that  variety  of  modulation  which  alone 
can  give  pleasure  to  cultivated  minds  ;  and  that  to  sup- 
pose that  the  Greeks  were  pleased  with  a  music  that 
comprehended  but  four  notes  Is  one  of  the  greatest  follies 
that  can  be  imagined." 

Roman  Music— It  is  scarcely  possible  for  any  nation  to 
exist  without  some  sort  of  music  ;and  it  appears  that,  at  a 

course  w^th^TSn'^scans1* 
vanred  in  the  arts  than  themselves,  would  soon  have  had 
effect  upon  it.  Strabo  and  Livy  affirm  that  public  music, 
as  used  at  sacrifices,  was  especially  learnt  by  this  nation 
of  the  Etruscans.  Servlus  Tulllus.  600  years  before 
in  his  division  of  the  people  into  classes  or  ccu- 


turies,  directed  that  two  entire  centuries  should  con- 
sist of  trumpeters,  horn-players,  and  those  who  sounded 
the  charge,  which  proves  at  least  the  number  of  military 
musicians.  One  hundred  and  fifty  years  afterwards,  the 
marshal  at  funerals  was,  by  the  laws  of  the  twelve  tables, 


as  was  also  the  case  with  the  Greek  music  (see  above), 

music  and  the  drama  were  inseparable.   In  the  end  thc*e 


the  further  notice  of 
Music,  however,  was 
uses ;  and  it  was  on 
treat  that  the  Asi 
female  musid 


aana,  -  - 
U.  The 


us,  who  was  not  a  great  patron  of  the  art. 
much  esteemed :  It  is  possible  he  might 
much  taste  for  It ;  and  yet,  when  be  was 
i  engaged  a  musician  to  regulate  the 
lice.   Tiberius  banished  in uai riant 


exhibitions  became  offensive ;  but 
these  Is  unnecessary  In  this  place, 
for  a  long  period  confined  to  sacred 
after  the  defeat  of  Antiochus  the  ( 
custom  was  introduced  of  having 
ptalirut, — to  play  at  festivals  and  private  banquets. 
Etruscan  music,  which  we  have  already  slightly  men- 
tioned, was  cultivated  with  success ;  for  all  the  Instruments 
of  the  Greeks,  which  are  known  to  us  from  their  bass- 
reliefs,  are  to  be  found  in  paintings  on  Etruscan  vases : 
so  that  it  may  be  safely  assumed  that  the 
accustomed  to  the  best  music  that  the 
Under  Augustus,  who  \ 
music  was  not  i 
not  have  had  much 
getting  into  years,  he  I 
intonation  of  his  voice, 
from  the  city,  which  under  him 
days  of  Augustus  it  had  been  lively.  Caligula, 
recalled  them.  Claudius,  though  he  patronized  gladiatorial 
fights  in  preference  to  music,  still  encouraged  the  art  ; 
but  under  Nero  it  shone  in  all  its  ancient  splendour. 
Such  was  this  emperor's  delight  In  it,  that  he  passed  a 
great  portion  of  his  time  in  taking  lessons  of  Torpus,  the 
most  skilful  harpist  and  lyrist  of  his  day.  We  have  be- 
fore stated  his  ardour  in  the  pursuit  oi  the  art  to  have 
been  so  great  that  he  contended  at  the  Grecian  games. 
Nero's  successors  were  patrons  of  the  public  games,  and 
of  dramatic  and  musical  exhibitions  throughout  the  em- 
pire. Adrian  had  always  been  attached  to  the  arts  of 
Greece.  He  instituted  new  games,  which  his  successor 
Antonine  continued.  Commodus,  whose  disposition  was 
similar  to  Nero's  in  cruelty,  resembled  him  also  In  an  in- 
tense passion  for  the  stage,  on  which  he  delighted  to  appear 
as  a  singer  and  dancer.  The  tall  of  the  empire  necessarily 
induced  the  fall  of  the  arts,  and  music,  of  course,  among 
the  rest :  in  short.  It  disappeared  with  them  — with  then  to 
spring  into  new  life  and  surpass  all  Its  I 
centuries  had  passed  away,  and  all  art 
been  lost  for  ever. 

Italian  Music.  —  Italy  has  been  to  the  rest  of  Europe 
In  modern  times  what  ancient  Greece  was  to  Rome. 
Though  we  cannot  so  well  trace  the  art  of  music  in  it* 
early  restoration  as  we  can  the  arts  of  design,  we  know 
that  to  the  religion  and  church  which  brought  them  for- 
ward we  are  Indebted  for  the  foundation  of  all 
good  in  the  musical  art.  The  plain  chant  of  the  I 
church,  the  foundation  to  which  we  allude,  is  said  to 
iu  origin  to  Arabrosius.  archbishop  of  Milan,  in  1 
.  niton  .  He,  if  is  generally  understood,  t>rom.'ht  it  mr  i 
form  and  based  it  upon  rules.  Two  centuries  afterward* 
Pope  Gregory  carried  it  to  such  perfection  that,  up  to  the 
present  hour,  it  has  needed  no  improvement.  Indeed  socint 
Incapable  of  improvement,  and  remains  one  of  the  noblest 
monuments  that  the  art  has  produced.  The  music  of 
Italy,  aided  by  a  language  which  Metastasio  called  music. i 
stcssa,  notwithstanding  the  revolutions  It  at  first  under- 
went, at  length  became  the  guide  for  the  rest  of  Eu- 
rope. Even  out  of  thechurch,  as  early  as  the  13th  century, 
music  was  cultivated  ;  for  Prince  Conrad,  In  1168,  went 
out  against  Charles  I.  of  Sicily  with  a  female  chulr 
singing,  accompanied  by  cymbals,  drums,  flutes,  violins, 
ana  other  Instruments  ;  ana  it  Is  known  that  all  the  court-* 
of  Italy  were  filled  with  musicians,  for  the  amusement  uf 
their  sovereigns.  At  Florence  Is  still  In  existence  a 
manuscript  collection  of  sacred  songs,  entitled 
Spiritual*,  iu  honour  of  God,  the  Virgin,  saints  and 
tyrs,  »  hich  as  early  as  1310  used  to  be  sung  by  a  society 
called  the  Laudisti.  A  society  of  this  sort  existed  when 
Dr.  Durney  was  at  Florence  In  1770 ;  and  he  i 
often  heard  them  singing  about  the  streets  in  three] 
accompanied  by  a  portable 
crowned  with  laurel  at  Rome,  in  1341. 
duccd  to  grace  the  ceremony  ;  and  from  the 
that  ceremony,  printed  at  Padua  in  1549.  it 
It  consisted  of  instrumental  as  well  as  vocal  music.  To 
return  back  a  little,  it  appears  that.  In  1023,  Guido,  a  Bene  ■ 
dictinc  monk  of  Aretzo,  was  the  first  who  imagined  th<- 
srhenie  of  designating  by  points,  distributed  upon  lines  and 
spaces,  the  different  sounds  of  the  octave.  The  Fi 
have  claimed  for  Hubald  and  Odo  the  credit  of  this 
vent  ion,  a  century  before  the  time  of  Guido,  but  we  do  i 
tli ink  the  claim  established. 

Guido  gave  to  the  notes  the  names  ut.  re.  ml,  fa,  sol, 
la.  taking  them  from  the  first  syllables  of  the  hymn  of 
St.  John  the  Baptist,  in  which  they  arc  certainly  found  .— 

t'l  qurant  Uxlt  rrmnarv  flfarts. 


The  syllable  si  was  afterwards  added  by  a  musician  eafiW 
Le  Maire.  From  a  manuscript  in  the  Vatican  dedicated  t>> 
Charles,  king  of  Sicily,  above  mentioned,  it  appears  that 


Marcbetto  of  Padua  had  improved  the  art ;  for  the  MS. 

proves  that  he  was  acqi  ' 
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matic  counterpoint.  That  the  science  wu  making  vait 
strides  from  the  old  plain  chant  ii  clear  from  the  bull  of 
Pope  John  XXII.,  In  the  early  part  of  the  14th  century, 
wherein  complaint  it  made  of  what  he  wai  pleased  to 
rail  the  abuse  of  descant,  whereby  the  principles  of  the 
antiphonal  and  gradual  had  fallen  into  such  contempt 
that  the  singers  could  no  longer  recognise  the  foundations 
upon  which  melodies  were  established,  and  that  it  ex- 
ceeded the  bounds  which  the  ecclesiastical  tones  pre- 
scribed. Without  particularizing  the  step*  by  which 
it  continued  to  advance,  the  An  coutrapvneti  of  John 
dc  Muris,  in  1330,  laid  down  laws  of  harmony,  some  of 

hour, 
i  are  six 


*».  muiis,  in  iinv,  uiu  uu«n  laws  ui  u«iuiuiij,  »<n 

which  are  observed  In  composition  at  the  present 
lie  says  that.  In  the  scale  of  the  octave,  there  ai 


species  of  consonances,  — three  perfect  and  three  imper- 
fect. Of  the  first  sort  are  the  unison,  the  octave,  and  the 


fifth  ;  of  the  second  sort,  the  two  thirds,  major  a 
and  the  sixth  major.    It  is  curious  that  he  did 

the  major  third,  which  he 
Prosdosciraus.  in  1412.  speaks  of 
the  fourth,  of  which  no  mention  is  made  by  De  Muris, 
and  treats  it  as  a  dissonance ;  though,  he  says,  it  is  less  so 
than  the  second  and  the  seventh,  and  that  It  may  be 
placed  in  a  middle  class,  between  consonances  and  dis- 
tonances.  Advanced,  however,  as  the  science  became  at 
this  period,  it  was  not  until  the  middle  of  the  15th  century 
that  the  taws  of  harmony  were  fixed  on  that  foundation 
that  still  bears  the  superstructure  of  the  refined  com- 
binations of  even  modern  music.  The  first  treatise  on 
music  that  was  printed  in  Italy  was  towards  the  end  of 
the  13th  century,  by  John  Tinctor  ;  but  that  published  • 
few  years  afterwards,  by  Franchino  Gafforio  (printed  In 
uv.  at  Milan),  excelled  Its  precursor.  The  claim  of  the 
Italians  to  the  Invention  or  counterpoint  has  been  dis- 
puted In  favour  of  the  Flemings,  and  also  of  the  English. 
There  is  no  doubt  that  the  former  contributed  much  to 
Its  advancement  and  perfection  ;  but  the  works  that  are 
extant,  if  we  are  to  judge  from  them,  satisfy  us  that  the 
claim  cannot  be  maintained.  In  the  compositions  of  this 
prrtod  there  is  a  want  of  melody  which  all  the  display  of 
science  and  curious  combinations  they  contain  could  not 
atone  for ;  but  in  the  16th  century  melody  and  counter- 
point were  united  by  the  splendid  genius  of  Palestrina, 
and  some  of  his  coteraporaries  and  disciples  ;  and  the  art 
was  enriched  by  the  treatises  nf  Peter  Aaroti,  Zarlino, 
Artusi  of  Bologna,  the  Venetian  Zacconi,  and  many  others, 
which  spread  throughout  Europe,  and  left  scarcely 
to  be  desired  on  the  first  principles  of  music  as  a 
,  the  principal  cause  of  this 
by  a  diligent  study  of  the 
him,  making  himself  familiar  with  their  dirti- 
nd  with  then-  styles.  Applying  himself  to  the 
simplification  and  purification  of  harmony,  and  to  the 
discovery  of  more  flowing  and  natural  melodies,  he 
nevertheless  paid  a  degree  of  homage  to  the  preceding 
school,  whose  pedantry  and  obscurity  he  knew  how  to 
correct. 

The  Gothic  style  of  composing  masses  and  motctts  on 
a  canto  fermo.  which  he  practised  in  his  early  compo- 
sitions, he  entirely  abandoned  after  1570.  His  style,  upon 
which  he  was  continually  refining,  became  at  last  the 
model  of  the  age ;  and  after  his  tune,  for  a  considerable 
period,  the  best  ecclesiastical  compositions  were  honoured 
f')  being  called  alia  PaUttrina.  Nanino,  his  fellow  student 
and  Intimate  friend,  Cifra,  his  disciple,  Luca  Mareniio, 
and  many  other  masters  of  the  Homan  school,  gloried 
to  tread  in  his  steps  ;  whilst  Zarlino  at  Venice,  Costanio 
Porta  at  Padua,  Oraxlo  Vecchi  and  Monteverde  at 
Mantua,  Bottrtgari  and  Orturi  at  Bologna,  endeavoured, 
and  with  considerable  success,  to  build  their  counterpoint 
with  the  clearness,  purity,  and  elegance  of  the  great  master 
of  modern  music.  Among  these,  Monteverde  is  particu- 
larly to  be  noticed,  for  his  passing  beyond  the  master 
He  was  the  first  who  used  double 
s  ninth  and  fourth,  the 

,nd  second  ;  as  also  the 
•nth.   This  at  the  time 

In  the 

„  ijwi   li.  .  Ui.  K*w» 
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to  be  found  in  the  progress  he  made.  The 
,  he  took,  far  from  being  offensive  to  the  ear,  were 
soon  adopted  by  others  who  had  abused  them.  The 
passion  for  fugues,  canons,  and  other  difficult  compositions 
of  that  nature,  requiring  the  highest  degree  of  science, 
continued  in  the  17th  century,  which  produced  many 
learned  musicians.  One  of  the  most  extraordinary  of 
these  was  Francesco  Soriano,  who  published  110  canons 
upon  the  hymn  Ave  Maria  Stella,  for  four,  five,  six,  seven, 
and  eight  voices ;  but  Pletro  Valentin!  went  far  beyond 
him,  and  has  left.  It  Is  to  be  apprehended,  all  future 
canonists  in  a  hopeless  condition.  He  wrote  one  to  the 
words  I  Hot  (not  mitertcordes  oculos,  &c.  resolved  in  more 
than  two  hundred  different  ways,  for  two,  three,  four,  and 
five  voices  ,  another  for  ninety-six  voices ;  a  third  for 
twenty  voices  only,  but  with  four  different  subjects  going 
at  the  same  " 
797 


In  a  srmflar  manner.  Of  the  Roman  school,  also,  T.ue* 
Mareniio  merits  special  mention  here :  though  great  In 
church  music,  he  is  beat  known  and  admired  in  the  ex- 
quisite madrigals  he  composed,  which  still  continue  to 
be  performed  In  this  country.  Mareniio  died  at  Home, 
in  1599.  At  the  bead  of  the  Venetian  school,  the  Italians 
themselves  place  Adrian  Willacrt.  a  Fleming.  To  him 
Zarlino  attributes  the  invention  of  composition  for  more 
than  one  choir.  He  was  maestro  dl  capella  of  the  church 
or  St. Mark  at  Venice.  The  works  he  left  are  voluminous  : 
his  disciples  were  Clpriano  Rore,  Zarlino,  and 
Porta.  The  Neapolitan  school  was  one  of  the  n 
brated  In  Italy,  and  was  established  in  the  lAth 
under  the  reign  of  Ferdinand  of  Arragon,  agn 
all  the  arts.  It  was  at  Naples  that  Gafforio  i 
whom  we  have  before  alluded  to,  ' 


ualdo.  Prince  of  V 
powers  of  that  style  of  writing.  The  Lombard"  school 
registers  the  names  of  Costanxo Porta,  its  head  ;  Gastoldl, 
Guiseppe  Biffl,  and  Paola  Clroa,  of  Milan  ;  Pietro  Ponsio 
of  Parma ;  Oraslo  Vecchi  of  Modena  ;  and  Claudio  Mon- 
teverde, before  alluded  to.  The  most  celebrated  disciples 
of  Porta  were  Balbl  and  Piccioli.  Orasio  Vecchi  was 
among  the  first  composers  of  dramatic  music,  and  for  a 
considerable  time  maestro  di  capella  at  Mantua.  The 
Bolognese  school  comprises  few  writers  in  the  16th  cen- 
tury, though  In  that  following  its  professors  equalled 
those  of  the  first  rank  throughout  Europe.  Andrea  Rota 
may  be  considered  the  head  of  It.  Florence  In  music 
seems  to  take  ^no  distinguished  place :  we  know  of  Ales- 
joyed  much  reputation. 

Dramatic  music  appeared  In  Italy  In  the  15th  century, 
a  musical  tragedy  having  been  acted  at  Rome  in  1480 ;  but 
the  real  epoch  of  the  music  of  the  drama  can  scarcely  be 
dated  before  1 597,  and  its  first  appearance  was  at  Florence . 
Ottavio  Rinuccinl  is  recorded  as  the  poet,  and  Peri  as  the 
musician,  both  Florentines,  and  the  name  of  the  piece 
Daphne.  This  priority  Is,  however,  disputed  in  favour  of 
Vincenso  Galileo,  the  father  of  the  celebrated  astronomer, 
who,  desirous  of  recovering  the  musical  declamation  of 
the  Greeks,  imagined  a  recitative  applied  to  the  episode 
of  Ugolino  in  Dante.  Up  to  the  middle  of  the  seven* 
teenth  century  the  drama  was  principally  recitative, 
when,  In  1649,  Cavalll  began  to  introduce  more  airs 
than  had  hitherto  been  used,  which  practice  was  fur- 
ther extended  in  the  Doria  of  Cestl,  composed  in  1663 ; 
after  which,  for  some  time,  It  degenerated  so  much  into 
spectacle,  that,  In  the  works  represented  about  the  end  of 
the  17th  century,  neither  poet,  composer,  nor  singers  are 
recorded,  but  the  machinist  and  decorator  only.  Among 
the  composers  were,  however,  men  of  great  knowledge 
and  genius,  such  as  Gasparini,  Perti,  Colonna,  Lottl, 
and  Alexander  Scarlatti,  who  is  said  to  have  been  the 
Inventor  of  the  obligato  recitative.  Great  improve- 
ments were  Introduced  In  the  beginning  of  the  18th 
century  by  the  pupils  of  Scarlatti ;  via.  Leo,  Vinci,  Sarro, 
Hasse,  Porpora,  Fco,  A  bos,  and  particularly  Pergolese. 
About  the  middle  of  the  century  appeared  Jomelll,  Pic- 
clnl,  Sacchlnl,  Gugllelmi,  Traetta,  Anfossl,  and  others, 
whose  names  are  not  less  celebrated  than  their  predeces- 
sors, and  the  century  closes  with  Paisiello  and  Citnarosa. 
It  remained,  however.foraBohemian.Gluck,  to  accomplish 
the  revolution  which  has  brought  the  opera  to  its  present 
state  In  Europe.  The  great  Improvement  In  Instrumental 
music  towards  the  end  of  the  last  century  induced  ope- 
ratic accompaniments  with  all  the  richness  of  the  sym- 
phony, which,  under  Haydn,  Mosart,  Cherubini,  Spohr, 
Weber,  and  many  others,  seems  to  have  reached  almost 
the  height  of  power  and  effect  that  music  can  give. 

Europe  is  as  much  indebted  to  Italy  for  the  Introduction 
of  instrumental  as  for  that  of  vocal  music:  the  Italians 
have  been  the  instructors  In  both.  Violin  music  was  cul- 
tivated by  Corel  I  i  and  Tartlnl,  and  their  pupils,  before 
other  nations  had  thought  of  It ;  and  the  same  may  be  said 
of  the  harpsichord,  from  Frescobaldi  to  Clement!.  So,  in 
concerted  pieces,  Boccherinl  introduced  the  quint*  :  t ;  and 
indeed,  short  of  the  symphony,  which  we  owe  to  the  Ger- 
mans, their  early  superiority  cannot  be  disputed.  In  our 
time  a  sensible  decay  is  visible  in  Italian  music ;  the  art 
seems  to  have  left  its  ancient  seat  to  abido  In  Germany, 
where  it  has  been  cultivated  with  an  ardour  and  success 
perfectly  astonishing. 

German  Music — Like  all  other  nations,  the  Germane 
owe  their  music  to  the  Italians.  They  received  the  Gre- 
gorian chant  from  Italy  ;  and,  though  they  may  not  have 
equalled  their  masters  in  vocal  melody,  they  have  greatly 
surpassed  them  in  instrumental  music.  It  is  certain  that, 
at  the  beginning  of  the  17th  century,  the  music  of  Ger- 
many was  greatly  inferior  to  that  of  Italy ;  and  it  was  not 
till  the  end  of  this  century  that  the  Germans  began  to 
evince  high  and  successful  talent  for  the  art.  We  are  not 
acquainted  with  any  of  the  earlier  music  of  the  German 
church, — similar  in  character,  we  mean,  to  that  produced 
ina  in  Italy ;  f 
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writing*  for  that  church,  by  Graun,  Haydn,  an 
hate  never  been  surpa**«Hl  nor  equalled;  and  though  these 
very  much  partake  of  the  symphony  and  drama,  there  is 
a  pathoi  and  sublimity  about  them  calculated  in  the  high- 
est  degree  to  inspire  devotion.  In  the  madrigal  style  we 
believe  they  exhibit  no  specimens,  which  Is  the  more  re- 
markable, from  the  circumstance  of  the  German  school 
having  been  considered  by  some  to  have  been  of  as  early 
an  origin  as  the  Flemish.  Their  oratorios  possess  the 
greatest  beauties:  we  need  only  name  the  Ascension  and 
the  Israelites,  by  Bach;  the  Death  of  Jems,  by  Graun ;  and 
the  Mt- smth.  by  Handel.  Though  not  so  old  as  that  of 
Italy,  the  German  theatre  is  nevertheless  of  early  origin ; 
but  until  Keyser  appeared  to  compose  for  the  theatre  at 
Hamburg,  about  the  end  of  the  17th  century,  it  was  with- 
out celebrity.  During  the  whole  of  the  last  century,  the 
German  composers  bred  in  the  Neapolitan  school  car- 
ried their  style  into  Germany,  where  it  became  predomi. 
nam.  and  tne  model  of  the  country.  John  Adolphus 
Hasse  had  the  principal  share  in  the  transference  of  this 
style,  which,  Improved  by  Graun,  Neumann,  Gluck,  and 
carried  still  further  by  Haydn  and  Mozart,  has  travelled 
bock  to  Italy,  to  shine  second-hand  in  Rossini  and  others, 
but  without  the  lustre  of  the  Germans.  Gluck,  of  whom 
spoken  ahove.  though  by  birth  a  German,  be- 


i  properly  to  France;  for,  strange  to  say,  he  was  not 
properly  appreciated  by  his  own  countrymen,  though  in 
later  years  they  found  out  their  error,  and  acknowledge  it 
still  by  the  rapture  with  which  his  works  are  now  received 


Germany  derives  its 
cess  with  which  it  has 


from  the  suc- 
strtunental  music.  In 
It  may  be  safely  said 
is :  for  It  would  be 
of  equal  reputation 

by  those  of* J.  S.  Bach  and  his  children,  of  Haydn,  Koie- 
b.H-h,  Moxart,  Dussek,  Cramer,  and  a  host  of  others. 
The  music  of  wind  instruments  seems  to  belong  now  al- 
most exclusively  to  Germany  I  their  organists  are  excel- 
lent, and  their  orchestras  well  regulated.  In  musical 
literature  they  are  superior  to  every  other  nation :  wit- 
ness the  works  of  Fux,  Mattheson,  Marpurg,  Kirberger, 
E.  Bach,  Albrechuberger,  Forkel,  Koch,  and  a  boat  of 
others,  most  of  them  of  the  18th  century.  In  the  present 
day,  it  is  by  no  means  surprising  that  the  success  of  the 
Germans  should  be  so  extraordinary,  seeing  that  there  is 


no  school  for  the  education  of  youth  in  the  country  at 
which  music  is  not  taught  and  cultivated,  even  down  to 
those  where  children  receive  gratuitous  instruction. 

Flemish  Music — The  Flemish  have  been  frequently 
confounded  with  French  musicians ;  so  that  it  is  rather 
difficult  to  separate,  at  times,  the  one  from  the  other. 
Louis  Guicclardini  (Descrhuone di tutti  imacsibassi,  pub- 
lished 1556)  gives  a  list  of  all  the  musicians  bora  in  the 
Low  Countries,  who  were  then  dispersed  in  different  parts 
of  Europe,  which  robs  the  French  catalogue  of  some  of 
its  most  distinguished  names.  From  the  15th  century 
I,  from  its  commerce,  and  wealth,  and  superfluous 
~l  to  patronise  the  fine  arts  ;  and  most 
the  case  in  the  times  of  Charles  V. 
Francis  L  Upon  these  monarch*,  who  lived  leas  In 
own  CTpitabHthan  elsewhere,  ^he  arts  seem  every 

juent  sojourn  at  Brussels,  Antwerp,  and  other 
cities  of  Flanders,  we  are  not  surprised  at  the  number  or 
excellent  musicians  that  Flanders  produced.  The  John 
Tinctor  of  whom  we  have  heretofore  spoken  flourished 
about  1474:  he  was  a  native  of  Flanders,  and  maestro 
di  capella  to  Ferdinand  of  Arragon,  King  of  Sicily  and 
Naples.  He  Is  the  earliest  theoretician  whose  name  has 
reached  us.  Soon  after,  or  contemporary  with  him,  was 
John  Okenheim,  the  first  composer  of  music  In  parts. 
From  the  fragments  which  have  been  preserved  by  Gla- 
renins,  he  appears  to  have  been  a  learned  writer,  whose 
works  seem  more  calculated  to  please  the  eye  than  the 
ear ;  and  from  the  authors  of  the  following  century  who 
notice  him,  we  learn  that  be  was  the  writer  of  a  motet t 
in  36  parts.  Josquln,  or,  as  the  Italians  call  him,  Josquino 
del  Prato,  was  Okenhelm's  most  celebrated  scholar.  The 
laws  and  difficulties  of  canon,  fugue,  augmentation,  dimi- 
nution, inversion,  and  other  practices  of  church  music, 
were  by  him  observed  and  overcome  in  the  most  felici- 
tous manner ;  and  be  has  by  some  been  dignified  with  the 
title  of  father  of  modern  harmony,  inasmuch  as  his  era 
Is  nearly  a  century  before  that  of  Palestrina,  Orlando  dl 
Lasso,  Ac.  It  is  proper  to  state  that  Guicclardini  claims 
Josquln  as  an  Italian  ;  and,  at  least,  there  can  be  no  doubt 
he  was  educated  in  Italy,  Inasmuch  as  he  was  a  singer  in 
the  chapel  of  Sextus  IV.  His  compositions  were  extremely 
numerous,  and  as  often  executed  in  the  beginning  of  the 
t  as  those  of  Handel  were  In  England  fifty  or 
o.  His  death  took  place  at  Brussels  ;  and 
is  still  to  be  seen  in  the  church  of  St.Gu- 


dula.  Hobrect,  or  Obrect,  was  a  good  composer  of  this 
period,  and  adds  to  his  talent  the  honour  of  having  been 
selected  by  Erasmus  to  Instruct  him  In  the  principles  of 
his  art.  We  must  pass  shortly  over  the  names  of  Pierre 
de  la  Ruc^  or  PeUruT 


as  he  was 


called,  Jean  1 

di  capella  of  Charles  V.,  Jacques  de  Wert. 
Lupi,  Waelrent  or  Wraelrcnt,  Verdonk,  Arkadelt,  i 
others,  many  of  whom  are  still  known  to  the  musical  an- 
tiquary by  their  madrigal  compositions,  though  they 
were  called  only  songs  for  parts  in  Flanders.  Between 
1544  and  1555  there  were  more  than  twenty  collections 
of  these  chansons  or  madrigals  published  at  Antwerp 
and  Louvaln,  by  Tylman,  Susaro,  and  Pierre  Pbalalsr, 
who  were  themselves  good  composers  ;  as  were,  in  the 
same  century,  the  publishers  Rhau  at  Wittenberg,  Gar- 
dano  and  Scott  <  at  Venice,  Ballard  In  France,  and  Tallia 
and  Bird  in  England.  After  Clemens  (non  papa),  an  ele- 
gant and  exquisite,  though  not  voluminous  writer,  and 
Cyprlano  Rore,  a  pupil  of  Adrian  Wlllaert,  must  be  re- 
corded the  name  of  Orlando  di  Lasso,  one  of  the  most 
diligent  and  celebrated  writers  of  the  16th  century. 
He  was  born  at  Mons  in  1590,  and  died  at  Munich  in  15SJ. 
Living  to  a  great  age,  the  number  of  his  works  exceed 
those  even  of  Palestrina.  Fifty  collections  of  hi*  different 
works  are  still  extant,  consisting  of  masses,  motetts,  pas- 
sions, psalms,  and  songs  or  madrigals,  printed  in  Italy, 
Germany,  France,  and  the  Low  Countries.  Such  was  his 
reputation,  that  the  following  verse  was  written  for  his 
epitaph :  — 

Hkttlet 


M.  Glnguenc.  to  whom  w  e  are  much  indebted  for  the  ac- 
count of  the  restoration  of  music,  sneaking  of  Cypriano 

>,  says, 44  These  two  Fleming. 


having  passed  the  greater  portion  of  their  Uvea 
courts  of  princes,  had  acquired  a  lighter  style,  and  a  spe- 
cies of  melody  more  appropriate  to  secular  music,  than 
that  of  Palestrina.  who.  residing  at  Rome,  and  writing 
principally  for  the  church,  exhibits  in  all  his  productions  a 
gravity  belonging  to  the  species."  And  again,  "  Thev  were 
two  masters  of  harmony  ;  and,  the  church  excepted,  they 
prepared  the  colours  and  set  the  palettes  of  musicians 
with  many  new  tints  of  harmony  and  modulation,  which 
were  exceedingly  serviceable  to  those  who  csM  aster 
them."  These  were  the  two  first  masters  who  r 
upon  chromatic  passages,  and  upon  accidental  flats 
sharps.  From  the  epoch  of  these  men  Flanders  ct 
to  have  a  school  of  music  especially  belonging  to  itself. 

French  Music.  — We  have  stated,  in  another  place,  that 
llubald  de  St.  Amend  and  Eudes  de  Clunl  have  been 
named  by  the  French  writers  as  having  preceded  Guklo 
in  the  knowledge  of  the  scale ;  but,  as  we  are  not  in  a  con- 
dition to  decide  between  the  claimants,  we  shall  content 
ourselves  with  the  declaration  of  our  conviction,  from  all 
that  we  have  read,  that  France,  as  respects  the  art  and 
science  of  music,  wasmuch  advanced  at  a  very  early  period, 
and  that  the  country  certainly  boasted  of  many  church 
musicians  between  the  8th  and  11th  centuries  ;  for,  be- 
sides the  two  we  hare  named,  we  have  Kexni,  a  m 
of  St.  Germain  d'Auxerre,  Gerbert  le  Scholastic, ue, 
others  whose  knowledge  is  well  authenticated.  In 
14th  century  Philippe  de  Vltry.  archbishop  of 
applied  himself  to  music  and  poetry  with  cons 
success.^  Amanusc 

piled  himself  to  church  music,  but  wrote  motetts; 
these  are  lost,  and  perhaps  would,  if  we  had  them,  be  now 
difficult  to  decipher.  Belonging  to  this  century,  also,  we 
have,  by  the  assiduity  of  the  Abbe  le  Beeuf,  the  account 
of  a  manuscript  by  Guillaume  de  Machau.  This  MS. 
consists  of  two  volumes  of  French  and  Latin  poems,  aad 
a  great  number  of  lays,  vi relays,  ballades,  and  rondeaus, 
all  set  to  music ;  some  for  a  single  voice,  others  in  three 
and  four  parts,  —  tripluro,  tenor,  contra-tenor,  and  a  part 
without  title.  In  the  second  volume  Is  an  entire  mass, 
including  the  Credo,  in  four  parts,  which  it  is  believed 
was  sung  at  the  coronation  of  Charles  V.  in  1364. 

During  the  15th  and  16th  centuries,  the  art  made  but 
little  progress  In  France.  Under  Francis  the  First  not 
near  so  many  musicians  were  to  be  found  In  France  as 
in  Italy,  Germany,  England,  and  the  Low  Countries.  The 
works  of  Claude  de  Jeune,  who  probably  ought  to  be 
placed  with  the  Flemish  school,  and  of  Orlando  di  Lasso, 
seem  to  have  been  admired  and  performed  at  this  period 
in  the  country  in  which  Josquln  was  also  a  favourite. 
The  dearth  of  writers  on  the  science  at  this  period  is  no 
less  remarkable.  There  Is,  however,  one  singular  work  of 
this  period,  by  Clement  Jaunequin,  entitled  La  Bataille 
ou  Defaite  des Suisse*  a  la  Journee  de  Marignan,  in  which 
imitations  of  the  sounds  of  battle  occur.  He  published  a 
collection  in  1544,  called  Inventions  Musicales  a 
et  cinq  Parties.  The  masters  about  this 
Didier  Lupl,  Guillaume  Belleu,  Philibert  J 
Sauterne,  and  Noe  Faignent.  It  is  extraordinary  that 
of  the  bloodiest  tyrants  have  been  great  patrons  of  mu 
and  lu  professors :  to  Nero  and  our  Henry  VIII.  may 
added,  for  France,  Charles  IX.,  about  whom  were  « 
stantly  good  musi 
not  escape,  in  the  i 
1572.   At  the  end 
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irtiiti,  inch  u  Jean  de  Castre,  I.ouls  Biuon,  Nicholas 
Duchf-min,  Francois  Kouuel,  Jean  Peroln,  and  others,  by 
whom  are  collection*  of  madrigals.  Francois  Euitacbe 
de  Caurroy,  born  in  1549,  called,  by  bis  cotemporariea, 
"  la  prince  ties  profetseur*  de  muslque,"  was  maestro  dl 
cspella  to  Charles  IX.,  Henry  III.,  and  Henry  IV.,  and 
enjoyed  considerable  reputation  ;  hit  works,  however,  are 
tut  tittle  above  mediocrity.  Jacques  Mauduit  was  a  simi- 
lar lnjtance  of  mediocrity  rising  into  celebrity.  He  com- 
posed the  requiem  for  the  funeral  of  the  celebrated  Ron- 
urd,  which  was  afterward*  performed  at  that  of  Henry 
IV.,  whose  reign  waa  too  short  to  allow  the  arts  of  peace 
to  make  much  progress  in  France.  His  ton,  who  came  to 
the  throne  at  the  early  age  of  six  years,  was  a  great  friend 
to  music,  and  appears  to  have  kept  up  what  might  be 
called  a  considerable  band  for  that  period.  During  the 
rri»ra  of  Louis  XIII.,  Jean  Baptiste  Hoes  set  wrote  several 

K songs,  as  they  were  called.  About  the  middle  of  the 
century  Michael  Lambert,  who  died  in  1696,  appears 
to  have  attracted  many  scholars  by  his  skill  in  composi- 
tion. Dramatic  music  was  introduced  Into  France  about 
1645.  In  1660,  at  the  celebration  of  the  marriage  of  Louis 

SAVffwSSk  lZT*l"t£Zffi?'  Ytdthh.. 

period  Lull!,  of  Florentine  birth,  had  been  patronised  by 
the  Chevalier  dc  Guise,  through  whose  offices  he  was  put 
under  the  best  masters  of  the  time.  Till  the  year  l&6. 
in  which  hia  hut  opera  waa  brought  out,  he  seems  to  have 
been  the  Idol  of  the  court,  and  to  have  been  considered 
in  France  the  nc  plus  ultra  of  composers.  Compared,  how- 
ever, with  the  Italian  opera  of  the  same  epoch,  his  com- 
petitions are  not  far  behind,  though  It  waa  a  misfortune  for 
the  country  that,  for  so  long  a  period,  every  thing  which 
***  not  an  imitation  of  the  style  of  Lull!  was  considered 
an  inferior  production.  Instrumental  music  made  but 
little  progress  in  the  17th  century.  The  most  distinguished 
organists  were,  the  three  Bournonvilles,  and  the  three 
(  ouperins  ;  Charboulercs,  who  died  In  1670 ;  Dumont,  a 
:<a  composer  of  church  music,  who  first  Introduced  violin 
vrompaniments  Into  France ;  the  Abbe  de  la  Bar  re  ;  and, 
Ustly,  Lalande,  the  moat  celebrated  French  composer  of 
nrlesiastical  music,  at  the  end  of  the  17th  and  beginning 
of  the  18th  century.  Kameau,  born  at  Dijon  In  1683,  was 
destined  to  rouse  the  French  nation,  which  seemed  to 
km  slept  since  their  loss  of  LulU.  In  the  apace  of  twenty- 
•even  year*  after  1733  he  produced  22  operaa,  and  became 
»"  great  a  favourite  with  the  people  that  It  waa  danger- 
ous to  criticise  his  works.  The  time  has,  however,  passed 
in  ebich  his  operas  would  be  listened  to ;  and  but  for  hia 
theoretical  works,  the  only  solid  base  of  his  glory,  be  would 
long  since  have  been  forgotten.  Rameau  died  in  1767. 
His  school  Lasted  till  about  1775,  though  since  1730  the 
comic  opera  has  been  on  the  Italian  model.  Under  this, 
*kb  Dauvergne,  le  Borde,  Floquet,  J.  J.  Rousseau,  Dunl, 


Philidor,  French  melody  haa  regenerated  ;  and  Mon 
y,  Gosscc.  and  Gretry  completed  it*  ImprovemenU 
reform  thus  effected  prepared  the  French  for  tin 


the 

,ln  1774.  at  which  time 
rival*.  These  musicians 
sded  by  a  school  which  comprisea  the 

r,  and  other*: 
i  are  found 


name*  of  Berton,  Mehul,  Boildieu.  Kreutxer,  at 
and  among  the  Italian*  who  joined  their  ranks 
those  of  Cherubini,  Spontini,  and  Winter.  In  Ins 


r  sition  the  French  have  not  been  so  original,  though 
latterly  they  have  considerably  advanced.  France  is 
considered  deficient  in  musical  literature,  and  does  not 
attend  to  Its  cultivation  with  that  ardour  that  is  so  ma- 
nifest In  Italy  and  Germany.  Their  conservatory,  how- 
ever, 1*  an  establish] iic i!  t  likely  to  do  honour  to  the  nation; 
ind  the  work  of  Choron,  —  entitled  Principet  de  Compo- 
ution  det  Ecoles  d' Italic >  adoptit  par  le  Gouvemcment 
Francois,  pour  scrvir  d  £  Instruction  det  Elevet  det  Mai- 
irises  de  Cathedralet.  Outrage  dattique,  formi  de  la 
Reunion  det  ModeUt  let  phu  par/aitet  en  tout  genre, 
in  3  vols,  fol.,  —  Is  alone  sufficient  to  redeem  the  French 
from  the  accusation  of  wanting  musical  literature. 

English  mmsic. — We  are  not  acquainted  with  writers  in 
this  country  of  earlier  date  than  those  of  Italy  ;  but,  for 
the  honour  of  this  country,  however  much  we  may  have 
been  behind  Italy  in  the  restoration  of  other  arts,  in  that 
of  music  we  were  formerly  quite  on  a  par  with  the  Con- 
tinent ;  and  It  is  singular  that  In  later  years  we  should 
have  lost  our  character,  and  we  fear  deservedly,  among 
other  nations.  It  is  certain  that  England  can  boast 
:na**e*  in  four,  five,  and  six  parts,  written  by  natives,  as 
as  those  of  the  Italians  themselves ;  we  have  also 


In  two  and  three  parts,  and  In  good  counter- 
loth  and  beginning 
which  period  to  the  English 


of  the 
inuii- 


jwwnt,  in  the  latter  end  of  the 
16th  century,  about  which  p 
clan  the  names  ol  William  of  Newark, 

Jar  ?h?iv.i^'w^ 

Henry  VI. ;  and  the  compositions  of  Tudor  are  known 
from  Prince  Henry  'a  ( Hen.  V 1 1 1. )  muaic-book .  Henry 
VIII.  ia  known  as  a  composer,  from  a  beautiful  anthem 
In  Boyce*  collection  of  cathedral  music ;  and  his  " 
'  of  Christopher  Tye,  the  composer  of 
7«J 


SIC. 

Somen  Domini,  a  motet t  frequently  sung  at  madrigal 
meetings  in  the  present  day,  shows  that  good  music  waa 
then  first  esteemed  as  It  ought  to  be.  Marheck,  In  1550, 
published  the  whole  of  the  reformed  cathedral  service  to 
musical  notes,  and  for  his  exertions  as  a  reformer  he  had 
nearly  been  brought  to  the  stake.  During  the  reign  of 
Elizabeth  the  talent*  displayed  by  our  countrymen  ap- 
pear to  have  been  surpassed  In  no  other  country,  and 
music  here  was  then  indeed  in  Its  palmy  state.  Tallls, 
Bird,  M  or  ley,  Dowland,  and  Bull,  were  the  principal 
composers  of  the  reign:  Elisabeth  herself  could  have 
been  no  mean  performer,  If  she  was  able  to  play  the  pieces 
in  her  virginal  book.  Though  it  does  not  appear  that 
James  I.  took  much  delight  in  music,  It  nevertheless 
continued  to  prosper  during  his  sway  ;  indeed,  the  com- 
positlons  of  Gibbons  were,  as  pieces  of  church  music, 
perhaps  never  surpassed  in  any  age  or  nation :  neither 
are  his  secular  pieces  of  Inferior  character.  This  reign 
as  well  as  the  preceding  waa  fruitful  in  madrigal  writers 
as  well  as  composers  for  the  church  ;  among  the  former 
of  whom  were  Michael  and  Thomas  Este,  Bateson,  Ward, 


Litchfield,  Pllkington.  Wilbye.  Bennett,  Farmer.  Ford, 
and  others  *  and  among  the  last  Tomkins.  Klwav  Bevln 
and  Dr.  Nathaniel  oyles.    in  the  time  or  Charles  L  In- 
strumental music  was  coming  into  vogue ;  the  monarch 


ng  Into  vogue ; 
was  a  pupil  of  Cooper  (who  was  wont  to  be  called  Cope- 
rario),  and  used  to  practise  the  viol-di-gamba.  He  had  a 
band  of  performers,  eighteen  of  whom  are  known.  In- 
cluding Nicholas  Laniere.  who  was  the  master  of  It. 
The  most  celebrated  men  of  this  reign  were  Dr. Wilson, 
William  and  Henry  Lawes,  and  Dr.  Child,  who  died  In 
1697,  aged  90,  after  having  been  organist  of  St.  George's 
chapel,  Windsor,  during  the  extraordinary  period  of  sixty- 
five  years.  So  intent  was  Charles  upon  advancing  mush*, 
that  he  granted  a  charter  to  the  most  eminent  musi- 
cians of  that  day,  with  many  great  privileges.  The  art 
had  been  sinking  for  some  rears,  but  its  fall  was  accele- 
rated by  the  suppression  of  the  cathedral  service  in  1643 ; 
and  the  only  persons  of  whom  we  hear  during  the  timu 
of  Cromwell  were  William  and  Henry  Lawes.  Though 
these  men  were  favourites  of  Milton,  and  the  subject 
of  some  of  his  verses,  they  were  sadly  inferior  to  Tallis, 
Bird,  and  Gibbons.  During  the  interregnum  the  mu- 
sical flame  was  chiefly  fed  at  Oxford ;  but  even  there, 
from  the  year  1646,  In  which  the  king  was  forced  to  leave 
the  city,  after  the  battle  of  Naseby,  until  1656,  It  waa 
nearly  extinguished.  At  the  Restoration  it  appeared 
again  to  flourish:  Child,  Christopher  Gibbons,  Rogers, 
and  Wilton,  were  made  doctor*  of  Oxford ;  the  choirs 
again  obtained  good  masters  ;  and  the  organs,  which  had 
been  destroyed  by  the  fiend- like  rage  of  the  Puritans, 
were  again  set  Up,  though  with  difficulty,  from  the  scanty 
supply  of  organ-builder*.  Among  the  musicians  who 
were  attached  to  the  court  of  Charles  II.  was  Henry 
Purcell,  of  whom  Dr.  Burner  says,  that  he,  "during  a 
short  life,  and  In  an  age  almost  barbarous  for  every 
species  of  music  but  that  of  the  church,  manifested  more 
original  genius  than  any  musician  under  similar  circum. 
stances,  that  any  inquiries  Into  the  history  of  the  art  havo 
yet  discovered  in  any  part  of  Europe."  This  truly  great 
man  died  Nov.  21 .  1695.  in  the  thirty-seventh  year  of  his 
age ;  his  principal  contemporaries  were  Dr.  Blow,  hia 
master,  Pelham  Humphrey*,  and  John  Weldon.  After 
Purcell'*  death  tome  skilful  men  appeared  as  amateur* 
In  the  service  of  the  church  ;  namely,  Doctors  Holder, 
Aldrich,  and  Creyghton :  among  the  professors  were 
Jeremiah  Clarke.  Goldwin,  and  Doctors  Croft,  Green, 
Boyce,  and  Nare*.  Croft  of  all  these  was  undoubtedly 
the  greatest ;  be,  like  Purcell,  was  a  disciple  of  Blow  : 
always  elegant  and  simple  In  his  strains,  frequently  grand 
and  masterly,  he  has  not  left  a  composition  that  docs  not 
exhibit  great  learning.  His  death  occurred  in  1727,  in  tho 
fiftieth  year  of  hia  age.  Dr.  Boyce  occupied  the  void 
which  Croft's  death  had  created ;  he  waa  a  good  mu- 
sician, always  pleasing,  but  rarely  grand  in  his  compo- 
sitions. His  contemporary,  Jonathan  Battlsblll,  wroto 
some  fine  compositions  for  the  church,  and  prepared  tho 
way  in  glee  writing  for  a  race  of  English  musicians  who 
are  an  honour  to  their  country.  The  reader  will  recog- 
nise the  truth  of  this  assertion  when  he  glances  at  the 
names  of  Atcock,  Arne,  Attwood,  W.  Beale,  Callcott, 
Dr.  Cooke,  Robert  Cooke,  Crotch,  Danby,  James  Elliott, 
Harington,  Horsley,  Thomas  Linley,  the  Earl  of  Morn- 
lngton,  Shield,  Stafford  Smith,  Spofforth,  the  Wesleys, 
ate.  In  dramatic  and  symphony  writing,  we  regret  to 
say,  England  is  still  in  her  infancy. 

Chinese  M usic.—  The  Chinese  have  had  a  system  of 
music  from  a  most  remote  period,  and  in  its  scale  it 
seem*  to  have  more  resemblance  to  the  Grecian  than 
any  other  to  which  it  could  be  compared.  From  the 
time  of  Yao  and  Chun,  which  their  chronology  would 
carry  back  two-and-twenty  centuries  before  Christ,  they 
have  had  what  they  call  eight  species  of  sounds :  1st.  Tho 
sound  of  dried  skins,  such  as  drums ;  2d,  The  sound 
emanating  from  stone,  called  king;  3d,  That  of  metal, 
as  bells;  4th,  That  of  baked  earth,  called  hivm ;  5th, 
'  kin  and  r he : 
3  K  3 
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railed  ya  and  tikou;  7th,  That  from  bamboo,  tuch  a* 
flutes,  called  koan ;  8th,  That  from  the  gourd,  called 
ckeng.  Their  scale  comlsti  of  H  notes,  of  which  the 
seven  middle  notes  correspond  to  our  gamut  from/  up- 
wards. They  seem  unacquainted  with  harmony,  and  we 
ought,  perhaps,  to  apologise  for  saying  so  much  of  it. 

Hungarian  Music.  — About  the  9th  century  the  Hun- 
garians left  Asia  to  settle  in  Europe,  when  they  con- 
quered the  country  that  bears  their  name.  Like  all  the 
Asiatics,  they  were  attached  to  music,  and  at  first,  doubt- 
less, used  only  Asiatic  instruments :  these  were  nearly  all 
wind  instruments,  and  consisted  of  the  trumpet,  the 
flute,  the  cymbal,  and  several  others.  Till  the  time  of 
Math  in*  Corvin  it  was  In  a  state  of  mediocrity ;  he  in- 
cited the  Hungarians  to  vie  with  other  nations  in  sciences 
and  arts,  of  which  he  himself  was  particularly  fond. 
Under  Ladislas  and  Louis  II.  music  was  cultivated  with 
great  care ;  their  national  songs  were,  however,  the 
only  vocal  music  they  possessed  till  the  lime  of  Stephen, 


king  of  Hungary,  when  the  ecclesiastical  chant  appears 
to  have  been  introduced.  In  a  diploma  of  Bela  III.,  a.D. 
I  192,  It  appears  that  prince  sent  an  envoy  to  Paris  to  be 
instructed  in  melody ;  perhaps  induced  to  do  so  by  his 
second  wife  Margaret,  who  was  daughter  of  Louis  v  1 1. 


All  musical  ideas  are  expressed  by  means  of  notes  on  a 

staff;  that  is,  five  equidistant  horitontal  lines,  on  or  be- 
tween which  the  notes  arc  placed.  The  gamut  is  a  table 
whereon  these  notes  are  placed  ;  and  their  relative  situ- 
ations as  to  acuteness  or  gravity  of  tone  is  ascertained 
by  clefs.  The  names  of  the  notes,  which  are  six  in  num- 
ber, are  ut,  re,  mi,  fa,  sol,  la,  the  lowest  of  these  being 
the  gamma  of  the  scale.  Modern  musicians  have  i 
equivalents  the  first  seven  letters  of  the  alphabet, 
arrangement  to  question  is  exhibited  in  the 
below,  a  note  I 
pletu  the  I 
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it  will  be  teen  that  the  bass  clef, 
the  F  fa  ut  clef,  on  whatever  lines  placed, 
makes  the  notes  on  the  line  between  the  dot*  -4-©-  F 
or  fa  ut,  whence  reckoning  is  made  upwards  or  down- 
wards ;  that  the  tenor  or  C  sol  fa  ut  clef  makes  all  the 
notes  on  the  line  between  the  cross  or  horizontal  bars 
-  £  o-  or  sol  fa  ut ;  and  that  the  treble  or  G  sol  re  ut 
clef  makes  all  the  notes  on  the  line  round  which  the  cha- 


racter turns  m  o 


G  sol  re  ut ;  and  it  is  to  be  observed 


that  these  several  clefs  may  be  put  on  any  lines  of  the 
staff  notes,  which  then  take  the  name  F,  C,  or  G,  as  the 
case  may  be.  Thus, 


One  of  the  most 
i  is  the 


gained  by  the  use  of 
Ingoffthe  stafT. 
are  called  Irrigcr 


where  the  ledger  lines  are  those  upon  which  the  notes 
out  of  the  staff  are  placed.  The  lines  of  a  staff  arr  reck- 
oned upwards  ;  thus  the  lowest  line  is  called  the  first,  the 
lowest  but  one  the  second,  and  so  on.  When  the  F  clef 
is  placed  on  the  third  line,  it  is  called  the  barytone 
clef ;  when  on  the  fourth,  the  bass  clef.  When  the 
C  clef  Is  placed  on  the  first  line,  It  takes  the  name  of 
the  soprano  clef;  when  on  the  second,  the  mezzo  so- 
prano: when  on  the  third,  the  alto  or  countertenor  clef ; 
and  when  on  the  fourth,  the  tenor  clef.  The  G  clef  Is 
rarely  or  never  now  placed  on  any  but  the  second  line,  | 
and  is  then  called  the  treble  clef.  It  may  be  sometimes 
seen  in  old  books  placed  on  the  first  line;  when  so  found, 
it  Is  called  the  High  treble  clef.  In  keyed  instruments  the 
C  nearest  the  middle  of  the  instrument  is  the  note  of  the 
tenor  or  C  def;  the  G  above  It  to  the  right  is  the  treble 
or  G  def ;  and  the  F  below  to  the  left  is  the  F  or 
•f  note.   When  to  the  seven  primary  notes  (« 


octave ;  thus, 


r 


—rr  O— B— — 


e  f  S  or  C  e 


a  return  to  similar 
grave  In  pitch  ;  that  is,  _ 

respectively.  This,  which  is  called  the  scale,  has  I 
Its  notes  seven  Intervals,  of  which  those  between  c  and  tf, 
d  and  e,  /and  g,  g  and  a,  and  a  and  6  arc  equal,  and  arc 
called  tones  or  whole  tones  ;  whilst  those  between  r  I 
and  b  and  c  are  semitones.  To  Inquire  bow 
implanted  on  the  ear  dissatisfaction  from  any 
tlon  of  these  semitones  in  the  scale  of  the  octave,  is 
the  object  of  this  treatise.  That  It  is  so  is  certain  ;  and 
the  most  uneducated  whistler  could  not  avoid  it  without 
exertion.  The  scale  Is  also  divided  into  two  tetracmords, 
from  c  to  t  and  from  §  to  c :  each  of  these  consists  of  two 
tones  and  a  semitone.  There  is  not  a  strict  mathema- 
tical equality  between  these  fourths  ;  but  for  our  purpose 
here — and  the  difference  indeed  Is  imperceptible  except 
to  the  finest  ear  —  that  equality  may  be  assumed.  Am  all 
melody  or  air,  which  is  an  artful  succession  of  tones,  de- 
pends on  a  right  perception  of  the  places  of  the  semi- 
tones, the  above  preliminaries  must  be  well  understood 
by  the  student. 

By  the  particular  form  of  a  note  Its  duration,  or  length 
of  time  It  Is  to  be  held  on,  Is  known.  There  are  nim-  of 
these  forms,  which  are  exhibited  in  the  subjoined  table, 
in  which  the  two  first  are  now  rarely  used,  though  to 


The  notes  with 
quently  grouped  together  ;  this  does  not  alter  their  value, 
but  it  assists  the  eye  in  reading  off  the  proportions  of  the 
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If  a  dot  lie  added  to  the  right  hand  of  any  note,  thui  c\ ,  It 
increases  its  duration  exactly  one  half.  The  duration  of 
a  note  is  measured  by  the  musician  from  habit,  and  Is 
1  by  beating  time  f  that  it,  by  the  elevation  and 
n  of  the  band  or  foot  quicker  or  slower  ac- 
I  to  the  nature  of  the  music  performed.  A  mu- 
sical piece  is  divided  into  measures,  which  are  equal 
i ;  and  the  vertical  lines  which  so  divide  It 


an  called  bars,  single  lines  taking  merely  that  name ; 
and  the  two  thick  ones  at  the  end  of  a  strain  double  bars. 

m 


Every  measure  must  con- 


tain a  certain  number  of  notes  according  to  the  time 
marked  at  the  beginning  of  the  movement ;  and  that  time 
is  of  two  sort*, — common  time  and  triple  time,  —  In  which 
two  all  others  originate.  The  Ant  is  of  two  sorts :  1st, 
that  hi  which  each  bar  la  equal  to  a  semlbreve  in 
duration  ;  2d,  that  in  which  a  minim  in  duration  is  equal 
to  a  bar.    Those  common  times  in  which  a  serai  breve  Is 

by  a  C  after  the  clef  at  the 


beginning  of  the  staff;  thus, 


i  a  bar  through  It,  thus 


When  the  C 


— .it  denotes  a  quicker 


thus 


l^=iil§EiiI.«- 


ters  of  common  time  arc 


;  signifying  that 


there  arc  two  crotchets  In  the  bar,  of  which  (the  de- 
nominator) four  make  a  semlbreve.  Triple  time  Is  so 
called  from  the  bars  being  divisible  Into  three  parts  : 
it  is  beat  with  the  band  down  at  the  beginning  of  the 
a  little  In  the  middle,  and  quite  up  at  the 

jator  of  the  figures 
of  the  staff  Is  a  measure  of  a 
iMttius,  If  a  Bethc  d  WUIMjlll  *J* 


signifies 

In  a  bar ;  T^~[  three  crotchets ; 
three  quavers.   So  again  with  multiples  of  3  for  the 
signifies  three  crotchets ; 


Other  sorts  of  triple  time  are 


used;  but  if  the  reader  keen  in  mind  that  the  denoml 
nator  always  expresses  the  division  of  the  semlbreve,  and 
the  numerator  the  number  of  those  divisions  in  each  bar, 
no  mistake  can  ever  arise. 

There  is  a  certain  stress  laid  on  some  part  or  parts  of 
every  bar,  which  is  called  accent ;  hence  each  bar  or 
measure  is  divided  into  accented  and  unaccented  parts : 
the  accented  are  the  principal,  and  those  on  which  the 
pathos  and  spirit  mainly  depend.  The  beginning  and 
the  middle,  or  the  beginning  of  the  first  half  of  the  bar 
and  the  beginning  of  the  Utter  half,  in  common  time, 
and  the  beginning  or  first  of  three  notes  In  triple  time, 
are  universally  accented  parts  of  the  measure ;  so  the 
first  and  third  crotchet  of  the  bar  are  on  the  accented 
of  the  measure  in  common  time.  In  triple  time, 
the  notes,  as  we  have  explained,  go  by  threes, 
in  the  middle  is  unaccented,  and  the  first  and 
the  accent,  however,  on  the  first  is  so  pre- 
ic  last  is  almost  accounted  as  though  it 
It  is  on  account  of  accent  that  it  is  frequently 
to  begin  a  movement  with  only  part  of  a 
ius  in  the  Welsh  tune  Griffith  ap  Cwnan,  — 

(At  written.) 


(Ai  changed  In  accent.) 


the  character  of  the  air.  When  the  last  note  of  a  bar 
(as  in  the  last  bar  of  the  lower  example)  is  connected 
with  the  first  of  the  following  bar,  so  as  to  make  only  one 
note  of  both,  it  is  called  syncopation.  This  is  also  some, 
times  used  in  the  middle  or  a  measure  ;  also  when  a  noto 
of  one  part  ends  in  the  middle  of  a  note  of  the  other : 
the  hitter,  however,  Is  called  binding  or  legature. 

A  rest  is  a  pause  or  interval  inserted  when  silence  is 
required  in  the  part  to  which  it : 
is  to  be  | 


irt  to  which  it  is  written,  which  silence 
during  the  time  denoted  by  the  species 
following  are  the  rests  that  are  used :- 


I  r  I  i 


3- 


Crotchet. 


to  an 


that  In  the  ascent  ofaL. 
the  third  and  the  fourth 
nd  the  octave,  semitones 
;  and  this  Is  what  is  called  thodia- 
It  must  therefore  be  evident,  from  this  in- 


equality, that  supposing  it  were  necessary,  fur  the  sake  of 
the  voice's  compass  or  any  other  cause,  to  commence  a 
piece  of  music  higher  or  lower  titan  it  was  originally 
written,  the  mere  shifting  the  notes  higher  or  lower  on 
the  lines  and  spaces  would  not  represent  the  same  re- 
lative proportions  in  all  the  intervals ;  because  the  places 
of  the  semitones  would  remain  the  same  on  the  staff, 
whilst  their  position  with  respect  to  the  notes  would 
be  altered.  An  expedient  Is  therefore  wanted  by  which 
the  places  of  the  notes  may  be  raised  or  depressed  the 
value  of  a  semitone.  The  former,  that  is  raising  them, 
is  effected  by  placing  sharps  before  them,  thus  jj  ;  and 
the  latter  by  means  of  fiats,  thus  b.  If  we  want  to  re- 
store any  note  that  bat  been  thus  treated  to  its  original 
place,  it  Is  effected  by  means  of  a  natural,  thus  tt. 
Two  other  characters  are  also  used,  —  the  double  sharp, 
thus  x.  which  raises  a  note  two  semitones ;  and  the  double 
flat  UK  which  equally  depresses  It.  Upon  keyed  in- 
struments, such  as  the  pianoforte  and  organ,  these  sharps 
and  flats  are  represented  by  the  short  black  keys,  and 
there  is  no  distinction  between  DQ  and  Eb,  and  such 
want  of  distinction  is  an  imperfection  in  the  instrument ; 
for,  as  we  have  before  hinted,  there  Is  not  a  strict  mathe- 
matical equality  between  the  semitones  of  the  diatonic 
scale.  The  number  of  these  flats  and  sharps  at  the  be- 
ginning of  a  staff  affect  all  the  notes  of  the  line  or  space 
on  which  they  are  placed,  and  are  termed  the  signature. 
If,  in  addition  to  these.  In  the  course  of  a  movement  any 
other  occur,  they  arc  termed  accidental,  and  only  affect 
the  notes  which  they  immediately  precede,  and  those 
also  in  the  same*  bar :  but  If  in  the  same  bar  any  note 
after  having  been  accidentally  raised,  on  being  repeated 
is  preceded  by  a  natural,  such  natural  restores  It  to  its 
original  place. 

The  ornaments  of  musical  melody  are  called  graces ; 
the  principal  of  which  are  the  appoggiatura,  the  shake, 
the  turn,  and  the  beat;  with  the  mordenie,  beat, slide,  and 
spring  peculiar  to  the  Germans :  those  of  musical  har- 
mony are  the  arpeggio,  the  tremando,  Ac.  The  appog- 
giatura, which  always  occurs  on  the  accented  part  of  the 
measure,  b>  a  small  r* 
longer 


which  it  usually 


a  large  one  of 
ves  of  half  Its 


value ;  thus 


wherein 


the  small  notes  are  appoggiaturas.  Occasionally,  the  ap. 
poggiatura  is  only  one  quarter  of  the  note  it  precedes. 
The  shake  is  a  quick  alternate  repetition  of  a  note  with 
the  note  above  it,  the  mark  tV  being  placed  on  the  lower, 


series  of  ascending  or  descending  shakes,  the  Italians  call 
it  una  catena  oft*  trilU.  What  the  Germans  call  the  pass, 
ing  shake  is  thus  marked  <i.  over  the  note  where  it  is  in. 

performed  [ 


of  the 


Italian 
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note  above 


In  the  following  way, 


turns  from  the  note  below  that  marked  Instead  of 
It.    Turni  on  dotted  notes  are  very  frequently 


used ;  they  are  written  aa  follow » 
performed 

beat  la  the  reverse  of  the  shake  without  the  turn,  and 
Is  generally  made  at  the  distance  of  the  semitone 


below  ;  hence  all  the  natural  notes,  except  C  and 
F,    require  the  note  below  them  to  be  accidentally 

ipi 


sharpened  for  the  beat ;  thus 


rfo  rrncd 


iJjjj=jd^7Trr7TT_:  •   The  half-beat  Is  most 

frequently  used  in  the  bass,  and  is  very  similar  to  the  ac- 
ciacatura  of  the  Italians.  The  inferior  note  is  struck  only 
once,  and  at  the  same  time  with  the  principal  note  ;  but 


(»hort> 


from  the  mordente  we  have  already  described  by  being 
made  with  the  next  degree  below.  The  Italians  use  the 
degree  above.  The  German  beat  consists  of  two  small 
notes,  forming  a  skip,  descending  one  degree  upon  the 


per- 


Sice  a  double  appogglatura.  The  German  slide  con 
its  of  two  small  n 


which  move  by  degrees ; 

'  g§if. 


spring,  like  the 


Italian  mordente,  consists  of  two  small  notes,  sounded 


It  Is  I 


poser  to  mark,  where  necessary,  the  occasional  alteration 
of  these  graces  by  sharps,  flats,  or  naturals.  The  graces 
that  belong  to  harmony  are,  the  tremolo,  or  reiteration  of 
one  of  a  chord  ;  the  tremando,  or  general  trembling  of 
the  whole  chord  ;  and  the  arpeggio,  which  is  an  imitation 
of  the  harp,  the  notes  of  the  chord  being  struck  in  quick 
and  repeated  succession.  The  following  characters  are 
also  used  in  Music  : — the  pause  /TV.  which,  placed  over  a 
note,  signifies  that  a  long  continuance  of  the  sound  is  to 
be  made  on  that  part  of  the  measure,  and  is  equally  ef- 
fective when  placed  over  a  rest ;  the  repeat  Ay* ,  which  is 

a  sign  placed  to  show  where  the  performer  must  return 
to  repeat  the  passage,  — the  Italians  call  it  it  iegno  ;  the 
direct  w,  always  placed  at  the  end  of  the  staff  on  the  line 
or  space  which  the  following  note 
7W 


ire  found  In  thied^mi«r       of  °* 


side  of  bars  show  that  the 


thus.: 


be  played  twice  over,  the  same  object  being 
effected  by  writing  the  word  bit  over  them. 

We  have  already  mentioned  the  single  and  double  bar ; 
all  that  we  have  to  add  on  them  here  is,  that  aa  every 
bar  or  measure  contains  a  certain  number  of  notes,  so 
every  strain  consists  of  a  certain  number  of  measures, 
which  are  terminated  by  the  double  bar. 

Expression,  In  music  is  indicated  by  the  following 
marks  :— The  fyr\whlch  is  a  convex  line  over  ^ or  a  eon- 
cave  line  underw  two  notes  on  the  same  line  or  space,  unit- 
ing them  Into  one.  It  Is  also  used  to  express  syncopated 
notes  where  the  bar  divides  them.  The  slur  is  a  similar 
line,  used  over  notes  not  on  the  same  lines  or  spares,  show  - 
ing  that  such  notes  are  to  be  played  smoothly ;  and  In  vocal 
music  it  also  means  that  all  the  notes  connected  by  it  are  to 
be  sung  to  the  same  syllable.  The  dash  Is  a  small  vertical 
stroke  |  placed  over  notes  that  are  to  be  distinctly  marked. 
Sometimes,  instead  of  this,  the  point  Is  used,  though  it  is 
mostly  employed  to  distinguish  those  notes  from  which  an 


uniting  the  one  and  the  other ;  thus, 


marks  of  expression  are  the  crescendo  <,  by  w 
the  sound  Is  to  be  Increased  from  soft  to  loud  ;  the 
nuendo  >,  which  is  exactly  the  converse  of  the  ' 
union  of  these  two  <>  indicating  that  the  ' 
gradually  increased  from  soft  to  loud  in  the 
then  to  soft  again  ;  and  the  rmforzando,  for  w 
marks  of  the  same  sort  are  used  >  <  .  which 
the  sound  so  marked.    In  order  to 
ind  copying  music,  the  following  a 
:  —  A  single  stroke  placed  over  or  under  a 
breve,  or  through  the  stem  of  a  minim  or  cro 
divides  it  into  quavers,  a  double  stroke  into  semi- 
quavers, and  a  triple  stroke  into  demisemiquavers  ;  thus, 

^Xib^'l'   Thc  other  kind  of  abbreviation  is 


much  used  in 


by  grouping 


Mdody,  which  will  be  perhaps  better  understood  by 
the  term  a  rum*,,  is  a  particular  succession  of  sounds  in  a 
single  part,  and  is  produced  by  thc  voice  or  an  instru- 
ment. The  artful  manner  of  introducing  thc  notes  of 
different  lengths,  and  succeeding  one  another  at  intervals 
pleasing  to  the  ear.  Is  one  of  the  desiderata  of  thc  mu- 
sician ;  the  other  being  the  successful  accompaniment  of 
these  single  sounds  by  others,  according  to  thc  laws  of  har- 
mony. As  respects  tune  or  air,  melody  nas  two  motions,— 
either  by  degrees  or  by  skips :  by  the  former  when  it  moves 
to  the  fine  or  space  immediately  above  or  below  It ;  and 
by  skips  when  one  or  more  degrees  are  omitted  between 
the  preceding  and  following  note.  The  following  example 


The  distance  between  any  two  notes  is  called  an  interval, 
and  it  Is  customary  to  measure  It  from  thc  lower  of  the 
two  notes  which  by  their  names  indicate  the  number  of 
whereof  the  Interval  consists ;  remembering  that 
iotonic  scale  whole  tones  are  divisible  into  semi- 
It  may  be  as  well  to  explain  here  the  term  i 
It  is  derived  from  two  Greek  words,  i " 
and  to,*:,  a  tone;  because,  through  the  majority  of  i 
in  this  i 


t»*»< .  a  nmc;  necause.  mninRii  me  m.yoriij  01  innci 
ds  scale,  it  proceeds  by  whole  tones,  five  out  of  the 
n  being  of  that  description,  and  the  other  two  being 
Itones.  And  again,  that  the  notion  of  an  Interval  be- 


again, 

tween  sounds  may  be  properly  acquired 
would  hint  that  it  may  be  comprehended  by  i 
string  between  two  fixed  points  so  that  up 
its  vibrations  are  free  and  will  yield  a 
string  half  the  length  similarly  stretched  will  yield  a 
sound  exactly  one  octave  higher;  the  intermediate 
lengths,  therefore,  between  1,  which  we  will  assume 
the  first  string  io  have  been,  and  \.  the  length  of  the 
second  at  a  certain  place,  according  to  a  certain  ratio, 
will  yield  the  different  sounds  of  the  octave:  thus  we 
may  acquire  a  distinct  notion  of  intervals  of  sound  bv 
absolute  intervals  of  length.  To  return,  then,  to  dif- 
ferent intervals  in  the  octave.  If  we  count  from  the  lower 
note  to  it*  octave,  there  will  be  found  the  following 


:_  First,  thc 
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an  interval,  though  It  be  the  same  Identical 
Second,  the  minor  second,  sometimes  called  the 
fiat  ttcond,  Is  the  Interval  formed  by  two  sounds  at  the 
dUtance  of  a  diatonic  semitone  from  each  other.  Third, 
the  wnajor  second,  consisting  of  a  whole  tone.  Fourth, 
the  minor  third,  containing  a  whole  tone  and  a  diatonic 
Fifth,  the  major  third,  consisting  of  two  whole 
Sixth,  the  perfect  fourth,  containing  two  tones 
and  a  diatonic  semitone.  Seventh,  the  sharp  fourth, 
containing  three  whole  tones,  and  called  thence  by  the 
ancients  the  In  tonus.  Eighth,  the  flat  fifth,  containing 
two  tone*  and  two  semitones ;  which,  however,  are  not 
pquai  to  three  whole  tones,  but  rather  to  two  minor  thirds. 


From  this  it  appears  that  the  chromatic  scale  consist* 
of  thirteen  tones,  with  twelve  intervals  between  them, 
whereof  we  have  already,  among  the  diatonic  intervals, 
described  seven ;  the  other  five  form  a  distinct  species  of 
intervals  CAlled  chromatic.  First,  the  chromatic  semitone 
Is  the  interval  between  any  note  and  the  same  depressed 
by  a  flat  or  raised  by  a  sharp.  Second,  the  extreme  sharp 
second,  which  consists  of  a  tone  and  a  chromatic  semi- 
tone, being  composed  of  two  degrees.  Third,  the  extreme 
fiat  third,  which  contains  two  diatonic  semitones,  con- 
sisting of  three  degrees;  or  It  Is  the  minor  third  dimi- 
nished by  a  chromatic  semitone.  Fourth,  the  extreme 
fiat  fourth,  containing  a  tone  and  two  diatonic  semitones. 


Ninth,  the  perfect  fifth,  containing  three  tones  and  one   and  consisting  of  four  degrees ;  or  it  is  the  perfect  fourth 


semitone,  equal  to  a  major  and  a  minor  third.  Tenth, 
'  sixth,  consisting  of  three  tones  and  two  semi- 
Eleventh,  the  major  sixth,  which  consists  of  four 
nd  one  semitone.  Twelfth,  the  minor  seventh , 
four  tones  and  two  semitones,  or  ten  semi- 
lirteenth,  the  major  or  sharp  seventh,  com- 
Mad  of  live  tones  and  one  semitone,  or  eleven  semitones. 

^  U,,  o,  g 

synopsis:  — 


By  this  operation  major  are  converted  Into  minor  In- 
tervals, and  the  converse  ;  for  instance,  the  sharp  fourth 
breomes  a  flat  fifth,  and  the  unison  becomes  an  octave. 
We  will  here  mention  an  ancient  division  of  melodies, 
which  at  leant  ought  to  be  understood  by  a  student,  — 
namely,  Into  that  of  authentic  and  plagal  melodies.  The 
former  are  those  whose  principal  notes  are  between  the 
kpy  note  and  its  octave,  of  which  the  following  Is  the  cx- 


(WtAhcT.  «n«vn.) 


(Waft  her.  anawU.) 
The  latter,  on  the  contrary,  have  their  principal  notes 
contained  between  the  fifth  of  the  key  and  its  octave,  or 
as. 


from  Handel's  Theodora 

There  are  three  scales  occasionally  used  in  music  :  the 
dmtonit,  which  has  already  been  explained,  \he  chromatic; 
and  the  enharmonic.  The  chromatic,  —  which,  according 
Its  name  from  the  Greek  word 
they  suppose  the  Greeks  distinguished  It 
loured  characters;  according  to  others, 
holding  the  mean  place  between  the  diatonic  and 
onlc  system,  it  was  like  colour  between  black  and 
white ;  or,  as  others  say,  because,  like  colours  in  painting, 
ft  embellishes  the  diatonic  by  Its  semitones,  —  usuallj 
**cends  by  sharps  and  descends  by  flats,  as  follows:  — 


diminished  by  the  chromatic  semitone.  Fifth,  the  ex- 
treme sharp  fifth,  which  Is  the  perfect  fifth  increased  by 
the  chromatic  semitone.  Sixth,  the  extreme  sharp  sixth, 
or  the  major  sixth  Increased  by  the  chromatic  semitone, 
consisting  of  five  degrees ;  it  is  divisible  into  a  major 
third  and  sharp  fourth.  Seventh,  the  extreme  flat  seventh, 
or  the  minor  seventh  diminished  by  a  chromatic  semi- 
tone ;  it  is  composed  of  four  tones  and  two  diatonic  semi- 
tones, and  is  divisible  into  three  minor  thirds.  Eighth, 
the  extreme  fiat  eighth,  or  octave  diminished  by  the  chro- 
matic semitone.  This  is  never  used  In  melody.  The 
above  intervals  are  exhibited  in  the  subjoined  synopsis. 


~g~g  ~o  i  a 


Chrtmt.  Semii.  Kxrfjfi  t* 
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The  enharmonic  scale,  so  called  from  the  augment  tp, 
and  signifying  extremely  harmonious,  or  well  knit  to* 
gethcr,  is  a  series  formed  by  uniting  the  ascending  and 
descending  scale  of  the  chromatic  genus.  It  contains  in- 
tervals smaller  than  the  semitone :  not.  Indeed,  exactly 
half  the  semitone ;  but,  from  their  near  approximation 
to  It,  called  the  diesis,  a  Greek  word  signifying  a  division. 
We  have  before  hinted  that  there  is  not  a  strict  mathe- 
matical equality  between  the  tones  in  an  octave.  Oar 
limits  do  not  permit  to  pursue  that  question  further  than 
to  say,  that  that  tone  which  Is  between  the  fourth  and 
fifth  of  the  scale  is  divided  into  nine  small  parts,  called 
commas  ;  whilst  that  between  the  fifth  and  sixth  of  the 
major  scale  contains  only  eight  commas.  The  diatonic 
semitone  contains  five  commas  ;  and  the  chromatic  semi- 
tone three  or  four,  according  to  the  magnitude  of  the 
tone.  Now  the  enharmonic  scale  divides  each  tone  into 
oi tones  and  a  quarter  tone ;  but  we 
a  diagram  of  it. 


4^ 


In  this  scale  we  have  inserted  the  intervals  Kb  and 
and  Eq  ;  also  Op  and  Bff ;  but  they  do  not  properly  be- 
long to  the  scale,  as  their  distance  Is  leas  than  a  quarter 
tone.  We  have  omitted  above  to  state  that  there  is 
another  interval,  which,  by  calculation,  is  found  to  be  a 
comma  and  a  half,  and  is  called  hyperoche,  or  an  excess. 

As  In  oratory  there  la  a  principal  subject  whereon  the 
speaker  constantly  dwells,  and  to  which,  after  diverging 
from  It,  he  always  returns ;  so  in  music  there  Is  one 
sound  in  which  the  piece  begins  and  ends,  which  regu- 
lates the  rest,  and  to  which  regard  must  be  had  in  all 
the  other  sounds  of  the  piece;  and  this  sound  is  called 
the  key,  and  the  principal  note  the  key  note,  or  tonic. 
From  the  diatonic  scale  we  have  seen  that  the  semitones 
lie  between  E  and  F,  and  B  and  C ;  the  key  note  being 
C.  Now  if  we  wish  to  make  G  the  key  note,  It  Is  clear 
that  without  some  contrivance  the  writing  the  notes  from 
G  to  Its  octave  will  throw  one  of  the  semitones  out  of  its 

El  ace  ;  namely,  that  between  E  and  F,  which,  instead  of 
eing,  as  ft  ought  to  be,  between  the  i 
octave,  is  between  the  sixth  and  thr 
vious,  then,  if  we  raise  the  natural  F 
of  a  J,  we  shall  restore  the  semitone  to  a  i 
to  that  which  it  held  In  the  key  of  C.    By  < 
■  unjoined  »cal<     this  will  be  more  distinctly 


Key  of  C 


i 


St  mi  feme 
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■  wj  if  D  be  taken  at  the  key  note,  we  •hall  find  It  will 
be  necessary  to  sharpen  the  C  u  well  as  the  F,  In  order 
to  bring  the  semitone*  into  the  places  they  ought  to  oc- 
cupy in  the  octave  ;  and  we  shall  have  two  sharps,  in 
order  to  save  the  constant  repetition  of  these  sharps,  it 
is  usual  to  put  them  at  the  beginning  of  the  Stall,  where 
they  are  called  signatures;  thai, 

"in  the  same  way  the  keys  bearing  flats 
saving  that  the  seventh  of  the  original  key 

It— 
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melodies  are  derived  from  them.  *th.The  leading  note, 
or  sharp  seventh  of  the  scale.  Is  In  Germany  called  the 
subsemltone  of  the  mode  ;  It  is  always  the  major  third 
above  the  dominant,  and  therefore  in  the  minor  scales 
requires  an  accidental  sharp  or  natural  whenever  It  oc- 
curs. 6th.  The  mediant,  or  middle  note  between  the 
tonic  and  the  dominant  ascending,  varies  according  to 
the  mode ;  being  the  fjeaXet  third  in  the  major  scale,  and 
the  lesser  third  In  the  minor 


Besides  these  scales,  which  are  all  constructed  with 
the  major  third,  and  are  therefore  called  major  keys, 
there  Is  a  scale  constructed  from  the  natural  notes  whose 
third  is  minor; 


In  which  it  must  be  observed,  first,  that  the  places  of  the 
semitones  are  different ;  and.  second,  that  the  ascending 
scale  always  requires  the  seventh  to  be  sharpened,  though 
It  Is  not  sharpened  in  the  descending  scale.  The  sharp 
in  question  is,  however,  always  omitted  In  the  signature, 
and  marked  accidentally  where  the  melody  requires  It. 
It  must  be  here  noted,  that  between  the  Ffl  and  Gjj  a 
**  i  interval,  called  an  eitrenu-  iharj)  tccond. 


occurs  ;  to  avoid  which  the  sixth  is  sharpened,  by  which 
the  scale  of  the  minor  mode  has  two  notes  different  from 
■ ;  but  in  the  descending  scale  no  accidentals 
The  minor  modes,  whether  proceeding  by 

as  the 


jcale.  6th,The«*o»» 
or  middle  note  between  the  tonic  and  subdomin 
scending.  varies  also  according  to  the  mode ;  tx 
greater  sixth  in  the  major  scale,  and  the  lesser 
the  minor  scale.   7th,  The  suprrtonic.  or  set 
the  key  note,  has  seldom  been  distinguished  i 
by  this  or  any  other  appellation.   In  theory  tt  is 
dered  as  a  variable  sound,  being  a  comma  higher 
major  scale  than  when  the  mode  changes  to  the  rt 
minor.  . ,  _ . 

Harmony  consists  in  the  combination  of  two 
sounds  or  melodies  heard  at  the  same  moment,  the  in- 
tervals between  such  sounds  having  been  already  denned. 
A  concord  Is  an  agreeable  relation  of  two  sounds  a* 
respects  the  ear,  such  sounds  which  are  agreeable  com- 
pounds singly  being  agreeable  also  in  succession,  subject 
to  certain  laws.  Concord  is  therefore  included  under 
the  term  harmony,  though  more  properly  applied  to  Un- 
agreeable effect  of  two  sounds  In  consonance ;  whereas 
harmony  involves  the  agreement  of  a  greater  number  or 
sounds  than  two.  When  two  sounds  either  In  consonance 
or  succession  are  disagreeable  to  the  ear,  the  relation  be- 
tween them  is  called  a  discord.  The  concord  then  may 
be  called  a  harmonica!  interval,  and  the  discord  an  ln- 
harmonical  one  ;  yet  by  the  proper  Interposition  of  dis- 
cords the  harmonies  of  a  passage  receive  a  lustre  and 
value  from  the  contrast.  They  must,  however,  as  we 
shall  presently  show,  be  properly  prepared  and  rested 
as  it  is  technically  called.  The  union  of  any  sound  with 
its  third  (major  or  minor)  and  its  perfect  fifth  is  called  a 
common  chords  to  which  if  the  octave  to  the  soun.ll* 
added,  we  have  a  combination  of  four  sounds  in  me  nar- 
mony ;  thus, 


Major  and  minor  scales  which  have  the  same  signatures 
are  denominated  relative.  Thus  the  relative  minor  keys  or 
A  is  K  ft;  {1  which  case  the  tonic  or  key  note  of  the  minor 
mode  is  found  to  be  the  sixth  note  ascending  of  the 
major  scale  bearing  the  signature  :  and  the  tonics  arc  al- 
ways one  degree  below  the  last  sharp  of  the  signature, 
hut  in  flat  signatures  always  the  third  degree  above  the 

last  flat.  ....       .  .  . 

The  change  of  a  melody  from  its'  original  to  a  higher 
or  lower  pitch  Is  called  transposition,  and  this  may  be 
effected  by  altering  the  signature  according  to  the  pitch 
of  the  new  tonic  or  key  note.  This  alteration  may  be 
also  accomplished  in  every  minor  melody.  If  a  melody 
is  performed  in  the  relative  or  tonic  minor  being  origin- 
ally major,  the  change  is  not  called  transposition,  but 
variation.  Modulation  Is  the  motion  of  the  melody  on 
the  key  in  which  It  has  commenced,  and  the  alteration 
by  new  Bats  and  sharps  of  the  original  scale.  Modulation 
comprehends  the  regular  progression  of  several  parts 
through  the  sounds  that  are  in  the  harmony  of  any  par- 
ticular key,  as  well  as  the  proceeding  naturally  and  re- 
gularly from  one  key  to  another.  Every  scale  is  imme- 
diately connected  with  two  others:  oneon  the  fifth  above, 
which  adds  a  sharp  to  the  signature ;  the  other  on  the 
fifth  below  or  fourth  above,  by  which  a  new  flat  is  added 
to  the  signature.  These  were  called  by  Dr.  Boyce  at- 
tendant keys.  Minor  scales  have  In  like  manner  their 

attendant  keys.  ... 

We  here  subjoin,  from  the  late  Dr.Calleott's  excellent 
Musical  Grammar,  the  names  given  to  certain  notes  In  the 
scale  as  peculiarly  marking  their  character,  though  we 
do  not  intend  to  use  them  in  the  following  part  or  this 
short  essay.  1  st,The  tonic,  or  key  note.  Is  the  chief  sound 
upon  which  all  regular  melodies  depend,  and  with  which 
they  all  terminate.  All  it*  octaves  above  and  below  are 
called  by  the  same  name.  2d,  The  dominant,  or  fifth 
above  the  key  note,  is  that  sound  which  from  its  imme- 
diate connection  with  the  tonic  Is  *ald  to  govern  it ;  that 
it,  to  require  the  tonic  to  be  heard  after  it,  at  the  final 
cadence  in  the  boss.  3d, Tin  sub-dominant,  or  fifth  below 
the  key  note,  is  also  a  species  of  governing  note,  as  it  re- 
quires the  tonic  to  be  heard  after  it  in  the  plagal  cadence. 
It  Is  the  fourth  in  the  regular  ascending  scale  of  seven 
notes,  and  is  a  tone  below  the  dominant ;  but  the  term 
arises  from  it*  relation  to  the  tonic,  a*  the  fifth  below. 
These  three  principal  sounds  are  the  radical  parts  of 
scale,  of  the  minor  as  well  as  the  major ;  and  all 


So  long  as  In  these  chords  the  C  or  the  A  remain  the 
lower  note  the  chord  is  called  the  common  chord  of  C  or 
A  respectively  ;  but  the  moment  the  position  of  the  lower 
note  is  changed,  the  name  of  the  chord  also  change*. 
Thus  If  E  of  "the common  chord  of  C  be  used  a.  the  lowest 


or 


called  a  sixth  ;  because  the  key  note  is  then  the  Interval  of 
a  sixth  upwards  from  the  bass  note,  and  that  sixth  has 
for  iu  accompaniment  a  minor  third  from  B  to  G. 
If  G  be  now  placed  at  the  bottom 

E 


note, 


.the  key 


is  an  in- 


on  which  they  are  fw 
equally  exists  In  the 


terval  of  a  fourth  above  the  bass,  and  the  chord  Is  called 
a  fourth,  and,  as  the  example  shows,  Is  accompanied  by  a 
sixth.  From  this  it  Is  manifest  that  the  sixth  and  fourth 
are  no  more  than  inversions  of  the  common  chord,  haring 
the  same  note  C  for  their  expressed  or  understood  bass, 
which  is  called  the  fundamental  bass,  because  it  is  that 

;  and  the  same  arrangement 
'lord  with  a  minor  third. 

S5  • 

The  common  chord  Is  expressed  shortly  thus,  5*  or*  but 

they  are  frequently  omitted.  The  second  example,  or 
chord  of  the  sixth,  is  merely  figured  with  a  6 ;  and  the 
third  example,  where  G  is  the  lowest  note.  Is  denoted  by 
the  figures  \. 

Of  discords  the  most  simple  is  the  minor  seventh,  or. 
as  some  call  it.  the  dominant  seventh;  because  it  occurs 
only  on  the  fifth  or  dominant  of  the  key.  and  requires 
that  part  in  which  It  occurs  always  to  descend  one 
gree.   We  here  give  its  full  accompaniment  of  four 


parts 


At  In  the  common  chord 


either  of  these  four  sound*  may  be  placed  »_  — 
lower  note  of  the  chord,  yet  as  with  C In  toe  common 
chord  the  fundamental  note  of  it  will  Ik*  G ;  B  being  a 
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chord  by  Inversion  consists  of  a  minor  third,  an  lm- 
flat  or  false  fifth,  and  a  minor  sixth,  and  it,  a«  in 

*y  IfDbenex 


,  the  chord  consists  of  a  minor 


and  major  sixth,  and  U,  as  in  the 
J.    if  F  be  used  for  the 


is 


of  a  major 
figured  J. 
theae 


(I)  (U4  (HI)  (IV.) 
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*  s 
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it  appear*,  therefore,  that  the 
last  chorda  are  properly  called  derivatives  of  the 
seventh  when  accompanied  with  a  major  third  and 
.  Br  some  authors  these  three  chords  are  called 
ited  fifth,  the  syncopated  third,  and  the  synco- 
J  respectively.  Besides  the  chords  within  the 
>,  there  U  the  ninth,  which  is  usually 


with  a  third 


used  in  a  composition  of  four  parts,  and  marked 
single  9,  it  has  the  accompaniment  of  a  third  and 


In  the  above  table,  I.  is  the  second,  and  it  Is  the  lower 
note  which  is  the  discord  ;  II.  contains  four  real  parts 

without  octaves  or  unisons,  and  iU  use  is  to  retard  the  4 

or  | ;  IV.  Is  also  with  four  real  parts,  three  of  which  form 
a  common  chord  above  the  bass,  which  note  Is  the  dis- 
cord ;  VI.  is  the  imperfect  common  chord,  with  a  whole 
tone  added  below ;  VII.  is  the  major  second,  perfect 
fourth,  and  minor  seventh,  and  is  used  to  retard  tliu 
common  chord  by  an  appoggiatura  in  the  bass;  X.  is 
called  the  chord  ot  the  eleventh,  of  which  the  figure*  Is  the 
representation,  sometimes  called  the  sharp  seventh  ;  XI. 
is  the  chord  of  the  thirteenth,  —  the  sixth  may  be  either 
major  or  minor;  in  XII.  the  fifth  must  be  perfect,  the 
second  either  major  or  minor,  and  either  the  one  or 
the  other  may  be  doubled.  The  above  Is  a  concise  view 
of  the  figured  or  thorough  bats,  called  by  the  Italians 
basto  continue ;  and  the  reader  will  recollect  that  all 
chords  may  be  reduced  to  the  fundamental  bass  by  bring- 
ing them  to  the  form  of  the  perfect  chord,  or  to  that  of  the 
seventh.  Chords  are  called  relative  or  irrelative,  accord- 
ing as  a  sound  Is  or  is  not  common  to  both.  Thus  in 


will  be  see 


to  both ;  in  the  chords 


are  relative.  If  In  proceeding 
•  -  to  another  any  note  of  the  previous 
chord  is  kept  in  that  which  follows,  the  process  will 
produce  correct  harmony.  The  discords,  where  they  ap- 
pear, must  of  course  be  prepared  and  resolved,  whereof 
we  shall  hereafter  speak ;  and  care  must  be  taken  to 
avoid  progressions  of  fifths  and  octaves  between  the  ex- 
treme parts  when  both  move  the  same  way.  Before  leaving 
this  part  of  the  subject,  we  subjoin,  as  properly  belonging 
to  It,  what  is  called  the  harmony  of  the  scale ;  that  is.  the 
accompaniment  which  it  carries  in 
scendlng:  — 


the  ninth  becomes  then  an  appoggiatura,  continued  In 
the  place  of  the  eighth.  The  ninth  has  two  Inversions  : 
one  of  them  figured  with  a  seventh  on  the  third  of  the 
fundamental  note  ;  the  other  figured  with  a  fifth  and  a 
sixth  on  the  fifth  of  the  fundamental  note. 

When  the  figures  4  and  6  are  dashed,  thustA^,  It  Indi- 
cates that  they  represent  a  sharp  fourth  and  a  sharp  sixth. 
It  will  perhaps  be  useful,  In  this  place,  to  place  before  the 
a  synopsis  of  all  the  discords :  from  the  seventh 
they  are  all  inversions  of  the 
with  major  or 


Competition  is  the  art  of  joining  and  combining  con- 
cords and  discords  In  such  a  manner  that  their  succession 
and  progression  may  be  agreeable  to  the  ear.  It  may  be 
here  mentioned  that  melody  being  chiefly  the  business 
of  the  Imagination,  Its  rules  serve  only  to  prescribe  limits 
to  it ;  beyond  which  the  Imagination  in  searching  out  the 

But 


variety  and  °*  th.°  ^T*x™*ht 
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practice.  A  person,  indeed,  unskilled  in 
chance  make  a  piece  of  good  melody  ;  but  a  person  of  judg- 
ment does  it  with  certainty.  In  harmony,  the  invention 
baa  not  to  much  to  do ;  for  the  composition  is  conducted 
from  a  nice  observation  of  its  rules,  assisted  also  by  the 
imagination.  It  is  not  to  be  expected  that  In  the  com- 
pass of  this  article  space  can  be  afforded  for  a  complete 
treatise  on  this  part  of  the  subject  ;  all  that  we  propose 
is  to  present  to  the  reader  some  or  the  leading  rules  of 
the  science. 

The  different  motions  of  the  parts  which  constitute 
harmony  sure  direct  and  contrary.  In  the  former  the 
parts  move  the  same  way,  ascending  or  descending. 
There  Is  also  a  third  motion,  according  to  some,  called 
oblique  motion  ;  but  that  may  be  classed  under  con- 
trary motion.  In  direct  motion,  the  parts  more  the  same 


In  contrary  motion,  one  of  the  parts  rises  whilst  the 


The  use  of 


the  composer  to  avoid  harmonical  irre- 
in  the  use  of  octaves  and  fifths,  and  in  other 
The  following  are  the  leading  rules  of  harmony, 
Is  the  motions  and  successions  of  concords :  — 


ll  i 


,  where 


the  motion  is  direct,  may  be  avoided  by  giving  the 


Second,  unnecessary  and  distant  skips  must  be  avoided 
as  much  as  possible,  and  the  chords  should  be  kept  as  close 
and  as  much  connected  as  maybe.  Third,  false  relations, 
such  as  the  extreme  sharp  second,  must  be  avoided,  unless 
the  same  be  required  for  the  purpose  of  expressing  some 
particular  effect.  Fourth,  the  regular  motion  of  the  dif- 
ferent parts  in  harmony  must  be  observed :  sharp  intervals 
should  ascend  after  the  sharp,  whilst  minor  or  flat  In- 
tervals must  descend  after  the  flat.  In  observing  this 
rule,  however,  that  of  avoiding  consecutive  octaves  and 
fifths  must  nevertheless  be  observed :  neither  is  to  be 
strictly  observed  where  certain  effects  are  required.  It 
is  customary  for  compositions  to  begin  with  one  of  the 
perfect  concords  of  Its  key  note,  namely,  the  octave  or 
fifth  :  and  it  should  end  in  the  key  note  with  its  common 
chord  for  the  harmony.  It  should  not  begin  or  end  with 
a  sixth,  though  it  sometimes  may  with  a  third.  To 
these  we  may  add,  that  you  must  not  go  from  an  im- 
perfect concord  to  a  perfect  concord  by  similar  motion  ; 
such  passages  being  said  to  contain  hidden  octaves  or 
fifths,  which  will  be  seen  by  filling  up  the  diatonic 
degrees  through  which  one  of  the  parts  Is  conceived  to 


With  these  prefatory  remarks,  we  shall  now 
proceed  to  some  few  details  of  the  laws  of  harmony.  In 
proceeding  from  the  unison,  when  both  parts  move,  it  Is 
better  to  go  from  It  to  the  third 
major.  We 


goto  the 


contrary  motion, 

it  must  be  by  oblique  or  by  similar  i 


than  the  third 
by  oblique  or 


;  but  to  the 


a  unUon  by  similar  motion  must  be  avoided :  it  is  good 
in  oblique  motion,  and  is  allowed  in  contrary  motion. 


as  In  two  unisons  or  two  octaves  it  is  but  the 
division  of  a  large  note  Into  smaller. 

In  the  second,  the  lowest  note  Is  the  discord.  It  may 
be  prepared  in  any  concord,  and  resolved  In  any  but 
the  eighth  ;  it  must  therefore  descend  to  the  resolution, 

lAt."    I    J,i|lri^P^  Thrpf.- 


paration  of  a  discord  Is  effected  by  taking  care  that  the 
note  which  is  the  discord  is  heard  in  the  preceding 
harmony,  its  resolution  being  Its  descent  either  a  tone  or 
a  semitone,  according  to  the  mode,  after  It 
struck.  Those  seconds  are  called 
without  preparation  on 


the  bar,  thus 


it 


■E;  *nd  if 


be  removed  to  the  accented  part  of  the  bar,  they 
<otne  appoggiaturas.    When  the  second  is  at- 
tended by  the  fifth  and  third,  it  becomes  a  chord  of  four 

real  parts,  and  retards  the  chord  of  «  or  the  \ ;  and  if  the 

third  be  sharp,  the  minor  mode  is  indicated. 
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is  said  to  have  four  real  parts 
ads  without  octaves  or  unlsoi 
only  have  three  real  parts.    When  the 
by  the  fourth  and  fifth,  either  the  fifth 
must  be  prepared  ;  and  it  becomes  the 
and  sixth  at  the  resolution 


A 

four 


a^§BB§§  1  jfl  jjj 


L5 


The 


with  the  sixth 


re-solved  by  a  descent  to  the  next  degree :  the 
usually  ascends,  but  It 


This  chord  with  the  minor 


perfect  fourth,  and  minor  sixth,  is  produced  by  adding  a 

chord  with  a  major 
tone  below  the  im- 
rth, 
is  resolved 


minor  semitone  below  any 
third  ;  and  also  by  placing  a  note 
perfect  common  chord,  a  major  second,  perfect  fourth 
and  minor  sixth  ;  but  In  all  these  the 


by  descent.  The 
fourth  and  major  sixth  Is  a 

with  a 


major 

seventh  retards  the 
chord  with  a  major  third  by  an  appoggiatura  in 


the  bass ;  thus. 


perfect  fourth,  and 
inon  chord  with  a 


The 


seventh  retard  the 
third  in  a 


we  may  go  to  the  sixth  minor  by 

:  It  Is  not  good  by  the 


m 


other  motions,  because  of  the  large  leap.   Dut  from  the 
unison  to  the  sixth  major  is  forbidden.    An  octave  after 
•  ™i«m™cept  by  oblique  motion  must  be 
7J6 


The  second  Is  also 


with  the  fourth  and  sharp  seventh, 
duced  upon  a  resting  bass,  allow  all  the 


struck  to 


accompanied 
when  intra- 
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by  which  the 


;  but  It  falls  to  the  resolution.  Both 
sixth  are  used  in  the  chord 
;  but  they  fall  to 


1—1     :tgr.  The  second  may  or  may 


r 

i 

2  3 

fill  up  the  chord.   If  the  fifth  Is 

the  fifth  part,  it  Is  suspended,  and  may  or  may  not  be  In 
the  preced.ng  chord.    You  obtain  the  last  sixth  perfect 
and  retaiu  four  single  parts  in  the  places  where  the 


in  the  chord  for 


by  some  is  called  the  chord  of  the  eleventh,  the  fourth 
being  the  representative  of  that  Interval,  which  Is  always 
perfect,  as  well  as  the  fifth  ;  but  the  second  and  seventh 
are  major.  Accompanied  by  the  seventh,  sixth,  and 
fourth,  the  second  Is  called  the  chord  of  the  thirteenth, 

Is  figured  by  the  sixth, 


the 


Utter  must  be  always 
either  major  or  minor. 


BE.Uan 


The  third  major  or  minor.Tfcir^L 

able  concord  ;  of  which  it  is  to  be  noted  that  two  minor 
thirds  in  succession  are  better  than  two  majors,  but  mixed 
thirds  in  succession  are  most  pleasant  to  the  ear  ;  indeed 
an  octave  of  major  thirds  Is  extremely  unpleasant.  It  Is 
"  i  a  regular  ascent  wkh  a  major  third,  and  a 


it  Is  not  well  to  end  in  a  third  above  the  key 
The  third  is  accompanied  by  a  fourth  and  sixth, 

,  and  is  generally  called  the  small  sixth. 


I  of  it  wherein  the  third  is  minor,  the  fourth 
and  the  sixth  major,  is  elegant  in  effect,  as  the 
,  from  which  it  is  derived.   The  following  is  an 
example:  — 


it  It  generally  followed  by  the  ?. 
and  ninth  ought  all  to 


to  the 


The  third  ac- 


companied  by  the  sixth  and  seventh  Is 
lowed  by  the  chord  of  the  seventh  ; " 
only  interval  wanting  preparation. 


NO.U-, 


Accompanied  by  the  fifth,  the  fourth  Is  a  discord  much 
used.  When  introduced  on  a  resting  bass,  it  resolve* 
into  the  third ;  and  its  effect  is  so  similar  to  that  of  the 
ninth,  that  they  are  frequently  Introduced  alternately. 


is  $  s  ry 

4  j 

The  chord  of  the  fourth  accompanied  by  the  sixth  Is  of 

great  use  in  harmonica!  progressions  ;  and  when  preceded 
y  the  common  chords  to  the  key  note  and  fourth  of  the 
key,  and  succeeded  by  the  common  chords  to  the  fifth  of 
the  key  and  the  key  note,  forms  one  of  the  terminations 
to  a  musical  period  called  the  fourth  and  sixth  cadence  ; 
thus, 


the  seventh  accompanies  the  fourth,  and  that  Is 
followed  by  the  chord  of  the  third,  fifth,  and  mm 
either  the  fourth  or  seventh,  or  both,  should  be  in 
part  of  the  chord  preceding  it.  In  the  f 
both  the  fourth  and  seventh  are  prepared  and  resolved :  — 


When,  however, 


the  chord  of  the  fourth  and  seventh  is  followed  by  the 
fourth,  sixth,  and  eighth,  it  is  frequently  used  without 
preparation  in  either  of  the  positions.  The  fourth  and 
seventh  descend  to  the  resolution,  and  generally  resolve 
after  each  other. 

The  interval  of  the  sharp  fourth,  which  has  been  before 
mentioned,  is  a  minor  semitone  more  than  the  perfect 
fourth,  and  a  major  semitone  less  than  the  perfect  fifth. 
Its  natural  resolution  is  that  the  bass  shall  fall  a  degree, 

sd.  saw  awssss  ss  r 

"ways 

ex- 


as  you  can,  by  Introducing  it  upon  the  key  note,  alv 
change  the  mode  you  are  in,  as  In  the  following 


In  four 


parts  the  sixth  and  second  are  taken  with  it. 

The  interval  of  the  imperfect  fifth  is  a  minor  semitone 
leu  than  the  perfect  fifth,  and  a  major  semitone  more 
than  the  perfect  fourth.    In  using  this  chord  the  highest 

"  one  rises,  • 


a  major  third;  thus, 


mm 


In  four  parts  it  is 


accompanied  by  a  third  and  sixth, 
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The  fifth  it  the  next  Interval  which  we  hare  to  con- 
sider ;  of  thla  we  have  already  said  that  two  fifth*  cannot 
follow  each  other,  except  by  contrary  motion.  From  the 
fifth  to  the  unison  U  good  by  oblique  motion,  and  alio  by 
contrary  motion,  one  part  moving  a  single  degree ;  but  by 
similar  motion  It  la  bad.  From  a  fifth  to  either  of  the 
thirds  is  allowed  by  all  the  motions,  but  it  is  best  by  the 
oblique;  next  to  the  oblique,  the  beat  way  to  the  third 
minor  is  by  contrary  motion,  and  to  the  third  major  by 
similar  motion,  and  both  by  single  degree*.  A  false 
fifth  may  succeed  a  perfect  fifth,  provided  it  be  also  Jm- 
mediately  succeeded  by  a  third  and  by  contrary  motion, 
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with  the  fifth,  the  fifth  is  treated  as  a 


From  the  fifth  to  either  tlxth  is  best  by 


oblique  motion  ;  but  It  Is  allowed  bv  similar  motion 
one  part  move  a  single  degree :  it  Is  also 
ing,  but  not  descending,  to  go  by  leap  from 
the  sixth  minor,  but  not  to  the  major. 


if 


ire  through  a  sixth, 


after  a  fifth  by  leap  in  similar  motion  must  be 
avoided.  By  oblique  and  contrary  motion,  it  U  good  and 
allowable  by  similar  motion,  one  part  moving  a  single 
,  as  follows :  — 


When  a  third  or  a  sixth  mores  to  a  fifth  In  similar  mo- 
tion, there  it  said  to  be  a  hidden  fifth  In  the  passage. 
The  reader  will,  in  the  following  example,  tee  by  the 


dots  where  these  lie. 


In  a  regular  ascent,  it  it  common  for  a  fifth  to  be  suc- 
ceeded by  a  sixth,  at  in  a  descent  it  is  for  the  seventh  to 
be  succeeded  by  a  sixth.  Of  both  these,  which  are  termed 


66  h  fr?ar<ri6 


The  chord  of  the  extreme  sharp  fifth,  which  consists  of 
thirds  placed  above  each  other,  is  generally 


two  major 

preceded  and  succeeded  by  a  common 
the  sixth,  as  In  the  following  examples :  — 


or  that  of 


It  is  here  seen  that  the  extreme  sharp  fifth  to  the  bass, 
whether  It  be  In  the  middle  or  at  the  ton  of  the  chord, 
always  rises  to  the  resolution.  It  is  called  a  transient 
chord. 

The  sixth,  by  inversion,  becomes  a  third ;  and  it  often 
happens  that  the  bast  which  accompanies  sixths  will 
harmonise  equally  well  with  thirds.  When  i 
798 


Some  have  given  the  name  of  the  great 
chord  when  the  sixth  Is  major  and  the  fifth  perfect . 
the  fifth  is  Imperfect  and  the  sixth  minor,  it  it  called 
chord  of  the  JaUc  fifth.    It  will  be  seen  above  that 
chord  of  the  great  sixth  is  used  on  bus  note*  which 
cendatoneto 


to  those  which  ascend  a  semitone, 


this 
If 
the 
the 


species  of  this  chord 
of  a  perfect  fifth,  an 


The  minor  seventh  accompanied  with  a  third  major 
and  perfect  fifth  is  one  of  the  most  agreeable  of  the 
discords ;  It  should  be  heard  in  the  chord  which  pre- 
cedes it  when  used  with  a  minor  third  and  perfect  fifth, 


By  raising  the 


seventh  a  minor  semitone,  the  chord  of  the  di- 
e  flat  seventh,  also  called  the  equivocal 


This  is  < 


Minor  7th.  DiminUhod  7lh. 

equivocal  chord,  from  the  uncertainty  of  the  key  note  Into 
which  it  may  lead.  The  preparation  of  a  major  seventh 
is  a  third,  a  fifth,  a  fcixth.  or  an  eighth  ;  It*  resolution  is 
a  third,  a  sixth,  and  a  fifth  from  the  concords  in  v 
is  prepared.  The  ninth  major  consists  of  a  whol 
and  the  minor  ninth  a  semitone  major  above  the  . 
The  major  ninth  it  prepared  by  a  third,  a  fifth,  and  oc- 
casionally by  a  sixth,  never  by  an  eighth  ;  and  is  resolved 
by  a  third,  a  sixth,  or  an  eighth  from  each  of  the  concords 
in  which  it  is  prepared.  When  the  ninth  is  used  in  four 
parts,  the  third  and  fifth  must  be  taken  with  It-  Besides 
the  above  resolutions  of  the  ninth,  it  may  be  resolved  by 
the  fifth  If  the  baas  rise  a  fourth  or  fall  a  fifth  when  the 
upper  part  falls  one  degree  for  itt  resolution.  It  mast  be 
opanied  at  the  resolution  by  an  eighth,  tf  the  piece 


The  mlnornlnth  is  prepared  in  the  third  only,  and  resolved 
in  the  eighth  If  the  baM  hold  on  till  the  resolution  i 
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but  it  U  resolved  in  the  third  if  the  bass  descend  a  third 


3TFT 


1  have  other 
i ,  in  which  case  the  fourth  mutt  be 
resolved  as  a  discord.   The  seventh  may  be 
with  it ;  in  which  case  ' 
prepared  and  resolved 

We  have  before  defined  the  word  modulation :  our  in- 
tention here  is  to  add  a  few  observations  on  the  mode 
in  which  it  U  accomplished,  premising  that  the  laws  of 
modulation  arc  dependent  on  those  of  harmony.  If  you 
desire  to  keep  in  the  key,  you  are  to  use  all  the  sounds  of 
the  scale  as  much  as  possible,  uniting  them  in  good  roe* 
lody.  and  dwelling  chiefly  on  those  which  carry  the  es- 
sential chords ;  that  is,  the  chords  of  the  seventh  and 
key  notes  will  be  frequently  wanted  varied  so  as  to  avoid 
monotony.  You  must  take  cadences  or  pauses  on  these 
two  chorda  only,  or  at  furthest  on  that  of  the  fourth  of 
the  key.  You  are  never  to  alter  the  scale,  because  the 
introduction  of  a  flat  or  a  sharp  not  belonging  to  it  indi- 
cates that  the  key  is  abandoned.  To  modulate  into  other 
keys  formal  cadences  are  not  required  ;  if  they  are,  they 
are  usually  made  at  the  end  or  in  the  middle  of  a  piece. 
We  subjoin  the  methods  for  passing  from  one  key  to  an- 
other, which  are  Ave  in  number  for  the  major  and  four 
for  the  minor  keys ;  and  these  alone  can  be  considered 
through  the  medium  of  enharmonic 


leaving  the  minor  key  of  A, 


h  77 

Our  limits  prevent  extending  this  part  of  the  subject  to 
greater  length  :  those  who  would  learn  more  on  this  point 
are  recommended  to Frikc'sGuide  toHarmonv,l,ondA793. 

A  fugue  consists  in  the  repetition  of  a  melody  in  the 
different  parts  at  different  intervals  of  time,  each  repeat- 
ing, according  to  certain  rules,  what  the  preceding  one 
has  performed ;  the  part  which  leads  befngcalled  the 
guide,  and  that  which  repeats  the  answer.  The  answer 
is  conducted  by  the  same  intervals  as  the  guide. 

Imitation  diner*  from  fugue,  says  Brossard,  because  in 
the  former  the  repetition  must  be  a  second,  third,  sixth, 
seventh,  or  ninth,  or  indeed  any  Interval  above  or  below 
the  first  voice  or  guide ;  whereas  In  fugue  the 
must  be  in  the  unison,  fourth,  fifth,  or  octave :  — 


The  principal  r 
prefer  the  key  note 
first  and  last  notes 


rules  in  writing  fugues 
and  its  fifth  before  at 


are— First,  to 
any  other  for  the 


first  and  last  notes  or  the  fugue  ;  in  which  case  the  melody 
Is  to  be  contained  within  the  octave  to  the  key.  Second, 
if  one  part  begin  or  end  with  the  key  note,  the  other  be- 
crin s  ain^l  f'fitls  with  the  fifth,  tAatltiff  catc  thut  the  difFcrent 
relative  intervals  between  the  notes  be  regularly  pre- 
served. Thirdly,  as  in  diatonic  progression  either  as- 
cending or  descending  from  the  key  note  to  its  fifth,  and 
the  converse,  there  Is  one  note  difference,  you  arc  at 
liberty  to  make  one  of  those  two  notes  in  conjoint  degree 
of  that  progression  that  contains  the  greater  number  to 
agree  with  the  progression  which  is  unavoidably  used, 
wherein  there  is  one  note  less,  and  that  in  the  middle 
of  the  melody.    These  are  the  leading  rules  of  the  fugue. 

The  canon  is  a  species  of  fugue,  which  may  be  infinitely 
repeated ;  it  is  taken  up  at  the  fifth,  and  at  the  ourth. 
W  hen  this  Is  done,  the  whole  of  the  melody  must  be 
arranged,  and  accidental  sharps  and  flats  added  to  those 
notes  where  the  use  of  the  natural  degrees  would  pre- 
vent the  air  from  being  exactly  similar  ;  whence  its  diffi- 
culty. The  well-known  canon  of  Son  Sob  it  Domine  is  a 
fine  specimen  of  canon  composition. 

Rhythm,  in  music,  is  the  accommodation  of  the  long  and 
short  notes  to  the  syllables  to  which  the  music  is  set  in 
such  a  manner  as  to  separate  the  words  properly,  and  to 

ni 


make  the  accented  syllables  of  each  word  so  conspicuous 
that  what  is  sung  may  be  clearly  comprehended.  In  in- 
strumental music,  it  Is  the  adaptation  of  the  expression 
to  the  sentiment.  It  is  mostly  used  to  signify  the  miration 
of  several  sounds  heard  in  succession,  whether  musical 
by  voices  and  instruments,  or  without  inflexion  of  tone, 
as  by  the  beating  of  a  drum,  he.  Here  we  nave  only  to 
speak  of  that  which  is  connected  with  musical  melody. 
Rhythm  depends  on  accent  principally,  the  musical  phrase, 
section,  ana  period.  Of  accent  we  have  before  spoken  at 
nearly  the  beginning  of  this  article,  and  we  do  not  think 
it  necessary  to  add  to  It  In  this  place,  further  than  to  state 
that  In  the  beating  of  time  by  the  band  or  foot,  as  there 
mentioned,  the  elevation  of  the  hand  is  called  by  the  tech- 
nical name  arsis,  a  Greek  word  signifying  a  lifting  up ; 
and  the  depression  of  it  by  the  name  thesis,  signifying 
the  action  of  laying  down  expressions,— » which  are  also 
applicable  In  another  sense,  as,  for  instance,  when  anoint 
or  passage  is  Inverted  or  turned,  that  is,  rises  in  one  part 
and  falls  in  another,  or  the  converse,  it  is  said  to  move 
per  arsin  et  thctin.  Emphasis  is  frequently  obtained  for 
particular  expressions  by  throwing  the  accent  on  the 
weak  part  of  the  measure,  or  by  the  different  grouping  of 
the  quavers,  semiquavers,  fie,  and  also  by  the  mark  of 
emphasis,  RF( 
where  the  coroi 
ofameasi 

this  the  following  passage  from  a  favourite  symphony  of 
Haydn  is  an  < 


temiquavers,  ate,  ana  aiso  uy  me  mara  01 
(signifying  rinforsando),  placed  over  a  note 
jposer  U  desirous  of  marking  the  weak  part 
v  ith  more  than  Its  share  of  Importance.  Of 


a  dash  over  it.  Dr. 
distinguishes  between  accent  and  emphasis:  —  **- 
always  requires  pressure  (on  a  pianoforte)  ttnmei 
after  the  note  is  struck,  and  emphasis  requires  force  at 
the  very  time  of  striking  the  note."  A  phrase  is  a  short 
melody,  usually  formed  of  two  measures  in  simple  time, 
though  with  the^aiMHent  writers  it  is  often  contained 

an  example:  — 


And  *nt-. 


Phra 


Phrases  In  melody  are  formed  by  air  t  in  harmony  they 
are  formed  by  sequences  of  chords  and  discords  termi- 
nating with  a  cadence,  which  is  more  or  less  perfect  as 
the  passage  is  more  or  less  finished.  The  well  weaving 
together  of  the  phrases  whereof  a  strain  Is  composed,  so 
that  their  proportions  may  be  symmetrical  and  form  • 
beautiful  wnole,  is  one  of  the  tests  of  a  fine  composer. 
Though  musical  punctuation,  unlike  that  in  writing,  U 
without  visible  characters  to  mark  the  ends  of  phrases, 
and  the  periods  whereof  phrases  are  composed,  yet  such 
division  does  actually  exist ;  and  as  an  example  of  punc- 
tuation will  better  than  words  assist  the  reader  in  un- 
derstanding it,  we  present  to  his  notice  the  following 
well-known 
Mozart :  — 


In  the  I 

three  of  them  belong  to  the  chord  of  the  dominant  or 
fifth  of  the  key ;  and  the  other,  which  is  the  Last,  to  the 
tonic  or  key  note.  The  seventh  of  the  dominant  is  upon 
the  three  first  parts ;  but  to  avoid  monotony,  and  yet  to 
punctuate  the  first  part,  he  has  only  got  the  A  In  the  bass 
at  the  end  of  the  second  part.  In  the  other  two  he  has  a 
pedal  point  (or  holding  on  of  the  bass)  of  the  key  note,  on 
which  the  chord  of  the  seventh  of  the  dominant  is  struck. 
A  passage  consisting  of  two  regular  phrases,  the  last 
ending  with  a  cadence,  Is  called  a  section:  and  one  or  more 
of  these  sections  constitutes  a  period.  When  a  period  or 
more  than  one  is  terminated  by  a  double  bar,  tne  whole 
is  called  a  strain.  We  close  this  article  with  a  synoptical 
view  of  the  different  pitches  of  the  instruments  of  an 
orchestra,  and  of  the  human  voice,  from  Choron's  cele- 
brated work,  to  which  our  acknowledgments  are  due;  as 
well  as  toCaUcott's  Musical  Grammar the  admirable  art. 
"  Music."  by  Moralgny.  in  the  Encyc.  Methodique  ; 
to  Shield's  Introduction  to 
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MUSIC. 

Synoptical  Viiw  of  the  different  Pitches  of  the  Instruments  of  an  Orchestra,  and  of  the  Human  Voice. 


Violla.....   

1  ctsor  violin.  ••••••HUM* 


Fir»«  trMf. 


 , 


S«vond  tirlilc. 


Guitar..  .. 
Pianoforte'. . 


MU'SICAL  GLASSES.  A  musical  Inttrument  con- 
Kitting  of  a  number  of  glass  goblets,  resembling  finger 
glasses,  which  are  tuned  by  filling  them  more  or  less 
with  water,  and  played  upon  with  the  end  of  a  finger 
damped.  There  are  few  persons  at  a  dinner  table  who 
have  not  tried  their  skill  In  producing  the  sound  which 
the  vibration  of  a  finger  glass  will  yield  in  the  way  above 
described.  The  leu  the  quantity  of  water  tn  glasses  of 
similar  forms  and  equal  capacity,  the  lower  will  be  the 
tone  of  the  scale  ;  hence  the  facility  of  forming  a  com. 
plete  scale  by  the  quantity  of  water  contained  in  each. 

The  skill,  or  rather  knack,  of  operating  upon  the  sets 
of  glasses  for  the  production  of  melodies  and  harmonies, 
is  that  of  procuring  instantly  the  required  vibration  by 
a  gentle  and  rapid  action  of  the  finger  upon  their  edges, 
and  so  quickly  from  one  to  another  as  to  he  able  to  in- 
troduce harmonies  to  the  sounds  of  the  air  or  melody 
before  the  vibrations  of  its  glasses  have  ceased.  A  touch 
of  the  finger  on  the  edge  of  a  glass  puts  of  course  a  stop 
to  its  vibration,  and  thus  prevents  confusion. 

MUSK.  A 


of  the  Moicktu  motchif.-rut.  or  musk  deer,  an  animal 
which  Inhabits  the  mountains  of  eastern  Asia.  Behind 
the  navel  is  a  bag,  which  In  the  adult  animal  is  filled  with 
musk.  These  bags  are  Imported  from  China,  Benjrsl, 
and  Russia.  Musk  Is  originally  a  viscid  fluid,  but  dries 
into  a  brown  pulverulent  substance,  of  a  strong,  peculiar, 
and  highly  diffusible  odour.  Its  chief  use  is  as  a  perfume : 
it  has  been  employed  in  medicine  as  a  stimulant  anti- 
spasmodic, but  much  difference  of  opinion  exists  as  to  its 
efficacy ;  and  its  high  price,  and  extreme  liability  to  adul- 
teration, are  circumstances  against  its  use. 

MUSK  AT.  A  rich  sweet  wine  made  In  the  south  of 
France  of  over  .ripe  muscadine  grapes. 

MUSK  DEEK.  (Moicktu  motchtfrrms.  Llnn.)  The 
type  of  a  distinct  genus  of  Ruminants,  with  canine  teeth  and 
without  horns.  This  species  is  especially  remarkable  for 
the  large  preputial  glandular  pooch  which  secretes  the 
well-known  substance  called  musk. 

MUSKET.  (Fr.  mousquet.)  The  fire-arm  used  by 
the  regiments  of  the  line.  (See  Gcw.)   A  great  number 
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MUSKETOON. 

the  earliest  period  of  their  u«e,  may  be  seen  In  the  reposi- 
tory of  the  Royal  Artillery  at  Woolwich. 

MU'SKETOON.  A  species  of  muskt  shorter,  hut 
thicker  and  wider  iu  the  bore,  than  the  ordinary  musket. 
The  niutketoon,  or  mousquctoon,  was  of  French  lnven» 
tion,  and  Is  described  by  De  Gay  a.  In  1688  (Train  des 
Armes),  as  differing  from  the  carabine  in  being  fur* 
riuhrti  with  a  fire-lock  instead  of  a  wheel-lock. 

MU'SLlN.  A  fine  thin  kind  of  cotton  cloth  with  a 
downy  nap  on  the  surface.  The  name  is  derived  from 
the  town  Mosul,  in  Asia,  where  It  was  originally  manu- 
factured. The  first  muslin  was  imported  from  India 
into  England  in  1670;  and  twenty  years  afterwards  It  was 
manufactured  in  considerable  quantities  both  in  France 
and  England.  Muslins  are  now  manufactured  in  Im- 
mense quantities  at  Manchester  and  Glasgow,  In  France, 
< Germany,  ami  Switzerland,  of  a  fineness  and  durability 
that  rival  those  of  India,  at  the  same  time  that  they  are 
considerably  cheaper.  The  fineness  of  some  Indian 
muslins  is  such  that  when  laid  on  grass  upon  which 
ajmie^dew  has  fallen,  they  are  scarcely  visible.  See 

MUSOTHAGA.  (Gr.  puerm,  the  generic  name  of 
the  banana,  and  ffwyw,  /  cat.)  A  genus  of  Scansorial 
birds,  characterized  by  the  base  of  the  beak  forming  a 
disk  which  partly  covers  the  forehead.  The  species  of 
this  genus  are  called  "  plantain  eaters,"  because  their 
principal  food  is  the  fruit  of  the  banana. 

ML'SQUI'TO.  The  American  name  for  the  species 
of  gnat  (  Cute*).  They  abound  in  damp  situations,  both 
in  the  warmer  climates  and  during  the  summer  months 
in  high  northern  latitudes.  They  pierce  the  skin  with 
a  lancet  ted  proboscis,  and  discharge  a  venomous  liquor 
Into  the  wound ;  they  can  only  be  guarded  against  at 
night  by  enclosing  the  bed  with  a  musquito  curtain.  The 
Laplanders  drive  them  away  by  fire,  and  by  coating  the 
naked  parts  of  the  body  with  grease. 

MUSSEL.   Sec  Mytilus. 

MU'SSITE.  A  pale  green  mineral  from  Mussa  In 
Piedmont  :  it  is  a  variety  of  amgite. 

MU'SSULMAN.  The  general  appellation  for  all  who 
embrace  the  faith  of  Mohammed.  The  term  signifies 
"resigned  to  God ;  "  and  Is  the  dual  number  of  the  sin- 
(Hilar  moslem,  of  which  muslimim  is  the  plural.  The 
appellatiou  Is  said  to  have  been  first  given  to  the  Sa- 


MU8T.   The  expressed  Juice  of  the  grape  before  its 
conversion  Into  wine  by  the  process  of  fermentation. 
MU'STARD.   (Fr.  moularde.)   The  seed  of  the  Si- 

I  nigra,  ground  into  powder,  and  freed 

II  it  Is  the  well-known  condiment  of  the 
;  a  part  of  It :  for.  In  order  to  reduce  the 

strength  of  the  pure  mustard,  there  is  generally  a  con- 
siderable quantity  of  wheaten  flour  added.  Brown  mus- 
tard should  be  the  flour  of  Sinapis  nigra  exclusively, 
which  is  much  more  pungent  Uian  the  other.  A  dessert 
spoonful  of  coarsely  powdered  mustard-seed,  taken  In  a 
glass  of  water,  generally  operates  as  an  emetic  ;  it  is  also 
aperient.  A  mustard  poultice,  or  sinapism,  is  sometimes 
a  useful  stimulant. 

MUSTE'LA.  ( Lat.  musU-la,  a  weasel.)  The  generic 
name  under  which  Linnaeus  comprehended  the  Verminc 
or  Vermiform  quadrupeds  of  Hay.  or  the  carnivorous 
Mammalia,  which  are  distinguished  by  the  length  and 
slrnderness  of  their  bodies,  and  are  thus  enabled  to  wind, 
like  worms.  Into  very  small  crevices  and  openings,  whi- 
ther they  easily  follow  the  little  animals  that  serve  them 
for  food.  The  otters,  skunks,  polecats,  and  weasels  were 
included  in  this  genus,  and  still  constitute  the  natural 
family  MustelkLr;  and  the  genusAfiu/Wa  is  now  restricted 
to  the  true  weasels,  which  differ  from  the  polecats  in 
having  an  additional  false  molar  above  and  below,  and 
m  the  existence  of  a  small  Internal  tubercle  on  the  lower 
"carnassial  "  or  sectorial  tooth  ;  two  characters  which, 
Cuvier  observes,  somewhat  diminish  the  cruelty  of  their 
nature. 

MUSTER-ROLL.  A  specific  list  of  the  officers  and 
men  in  every  regiment,  troop,  or  company,  made  out  by 
the  adjutant,  and  delivered  to  the  inspecting  field  officer 
or  paymaster,  Ac.  by  which  they  are  paid,  and  their 


strength 
MUTl 


ITE.  In  Grammar,  a  vowel  (or  consonant)  is  said  to 
be  mute  when  written  but  not  pronounced ;  as  the  vowel 
e  at  the  end  of  many  English  words,  in  some  of  which  it 
eflVtts  a  change  In  the  pronunciation  of  the  preceding 
vowel,  as  in  wife.  Itfc,  place,  Ac,  rendering  it  long ;  in 
i  It  has  no  effect,  as  after  a  diphthong  —  house,  pro- 
In  old  English,  the  mute  e  was  very  generally 
I  at  the  end  of  words,  especially  nouns  .  and  in 
versification  the  c  often  ceased  to  be  mute,  as  is  con- 
stantly the  case  in  the  poems  of  Chaucer. 

Mute,  in  Law,  is  said  of  a  person  who  refuses  to 
plead  to  an  indictment  for  felony,  &c.  By  stat.  12  Geo.  3. 
c.  20.  such  a  person  is  to  be  considered  as  pleading  guilty, 
and  to  be  punished  as  upon  conviction  .  but  formerly  a 
plea  was  extorted  from  him  by  the  inhuman  and  dls- 


der  pair  of  extremities  ;  also  given  by 
of  quadrupeds  comprehending  those 


MYRIAPODS. 

Mtrrs.  A  dumb  officer  of  the  Seraglio,  whose  duty  It 
!•  to  act  as  executioner  of  persons  of  exalted  rank  who 
have  incurred  the  grand  seignior's  displeasure.  The  term 
mute  is  also  applied  to  persons  employed  by  undertakers 
to  stand  before  the  door  of  a  house  in  which  there  Is  a 
corpse  for  a  short  time  previously  to  the  funeral. 

MUTI'CA.  (  Lat.  mutirus,  maimed.)  A  name  applied 
by  Linnaeus  to  the  third  of  his  primary  divisions  of  mam- 
malia, including  the  whale  tribe,  as  being  maimed,  or 
deprived  of  the  hinder  pair  of  extremities  ;  also  given  by 
Storr  to 
which 

edentulous. 

MU'TINY,  In  Law,  Is  the  offence,  iu  a  person  under 
military  or  naval  authority,  of  resisting  or  refusing  obe- 
dience to  that  authority.  The  Mutiny  Act  is  a  statute  an- 
nually passed  since  the  reign  of  William  and  Mary  ( April, 
lGMO),  by  which  the  crown  Is  vested  with  power  to  form 
articles  of  war,  and  to 
tlal.     S<v  Courts  Martial. 

MUTULE.   See  MooiLtioN. 

MU'ZARAB.  Christians  Uving  i 
of  the  Moors  in  Spain  ;  so  called,  it  is  said,  from  an  Ara- 
bic word  signifying  imitators  or  followers  of  the  Arabs. 
The  denomination  is  now  chiefly  remembered  In  conse- 
quence of  the  celebrated  disputes  between  the  supporters 
of  the  Muzarabic  liturgy,  which  was  preserved  by  the 
Christians  of  Spain  during  their  subjection  to  the  Ma- 
hometans, and  those  of  the  Roman,  Introduced  by  the 
see  of  Rome  about  the  10th  century.  During  the  follow- 
ing age  this  dispute  was  warmly  carried  on,  and  well- 
known  legendary  tales  of  miracles  operated  In  favour 
of  the  ancient  ritual  were  long  current  in  Spain.  It  was, 
however,  gradually  superseded  by  the  Catholic.  It  is 
said  that  mass  is  still  celebrated  according  to  the  Mu- 
zarabic ritual  in  one  chapel  at  Toledo.  A  brief  but  ex- 
cellent account  of  the  different  phases  of  the  Muzarabic 
controversy  is  to  be  (bund  in  the  Dict.de  la  Conversation. 
Sec  also  the . 
referred  to. 

MU'ZZLE  LASHING.  The  lashing  by  which  the 
muzzle  of  a  gun  In  a  ship  Is  secured  to  the  upper  part  of 
the  port. 

MY' A.  (Gr.  stews,  a  muscle.)  A  name  applied  by 
Ltnnseus  to  a  genus  of  the  Vermes  testacea,  including 
those  having  a  bivalve  shell,  characterised  by  a  hinge 
with  broad,  thick,  and  strung  teeth,  seldom  more  than 
one.  and  not  inserted  into  the  opposite  valve ;  shell  gene- 
rally gaping  at  one  end.  The  Mollusks  thus  characterized 
form  the  first  family  ( Myacea)  of  the  tribe  Inclusa,  among 
the  Acephalous  Testacea  of  Cuvier.  They  have  been  sub- 
divided into  the  genera  Mya  proper,  Lutraria,  Lam,  Ana- 
Una,  Lam.,  Solemya,  Lam.,  Glycimeris,  Lam..  Pannpa'a, 
I  Jim.,  Pandora,  Lam.  The  true  Sty*  include  that  spe- 
cies of  the  genus  Unto,  Brug.,  which  is  celebrated  by 


of  the  iria 


Tacitus  for  producing  pearls,  and  which  is  ir 
some  of  the  rivers  of  Scotland  and  England. 

MYCE'LIA.   (Gr.  jm>mV,  a  fungus.) 
flocculent  filaments  of  fungi. 

MYDRIASIS.  (Gr.)  A  paralytic  affectic 
of  the  eye. 

MY'ELENCE'PIIALA.  (Gr.  ftmXit,  marrow,  and 
iy«i^tA«,  brain.)  The  name  indicative  of  the  condition 
of  the  nervous  system  of  the  primary  division  of  animals, 
comprehending  those  which  have  a  brain  and  spinal  chord: 
It  is  synonymous  with  Vcrtebrata. 

Mi 'ELONEU'RA.  (Gr.  uvtXit.  marrow,  and  »it>(«*. 
nerve.)  A  name  given  by  Rudolph!  to  a  group  of  animals 
corresponding  to  the  ArtiYul.it a  of  Cuvier,  vis.  Crustacea, 
Insects,  and  Anellides,  which  have  a  gangllated  nervous 
system,  farming  a  chord  considered  to  be  analogous  to 
the  spinal  marrow  of  Vertebrates. 

MY'LO.  (Gr.  sti  ;•>-,  a  grinder  tooth.)  Names  com- 
pounded of  this  word  are  applied  to  certain  muscles 
attached  near  the  grinder  teeth,  as  mylohyoidcus,  myio- 
pharyngcus,  Ac. 

MYO'LOGY.  (  Gr.  fxutm,  a  muscle;  Xsyt,  a  discourse.) 
The  doctrine  of  the  muscles.  In  the  Fine  Arts,  the  term 
is  applied  to  a  description  of  the  muscles  of  animals. 

MY 'OPS.  (Gr.  Asswd- ;  from  sstw,  /  wink,  and  .  the 
eye.)  A  person  who  is  purblind  or  near-sighted.  This 
defect  usually  arises  from  too  great  convexity  of  the 
cornea  causing  the  rays  to  come  to  a  focus 
arrive  at  the  retina.  It  is  corrected  by  the  use  < 
which  increase  the  divergency  of  the  rays  before  they 
enter  the  cornea,  and  thereby  throw  their  focus  further 
back,  so  as  to  fall  on  the  retina. 

MY'RIAD.  (Gr  avest.)  Ten  thousand.  Often  used 
as  expressive  of  an  indefinite  multitude. 

MYRIAME'TRE.  A  French  measure  equal  to  ten 
thousand  meters  ;  it  is  the  equivalent  of  two  leagues  of 
the  old  measure.   See  Measures. 

MY'RIAPODS,  Myriapoda.  (Gr.  ui(,a(,  ten  thou- 
sand, and  *sut,fooi.)  The  name  of  a  class  of  Articulate 
animals,  including  those  which  have  an  indeterminate 
number  of  jointed  feet,  equalling  that  of  the  articulations 
of  the  body. 
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MYRICIN. 

MYRI'CIN.  That  portion  of  wax  which  li  Insoluble 
In  alcohol.   The  wax  of  the  Myrica  cerifera  affords  It. 

MYRIOLI'TRE.  A  French  measure  of  capacity 
equal  to  ten  thousand  litre*,  or  f>\ 0*280  cubic  inches. 

MYRISTICA'CE.f:.  (Myristlca.  one  of  the  genera.) 
A  natural  order  of  arborescent  Exogens  Inhabiting  the 
tropics.  This  has  been  placed,  on  account  of  Its  ape- 
talous  flowers,  in  Lauren  a  ,  from  which  It  is  distin- 
guished by  the  structure  of  the  calyx,  anthers,  and  fruit. 
Brown  places  it  between  Proteacear  and  Laurac&i  but  the 
order  appears  rather  to  be  an  apetalous  form  of  An- 
ntmactiT,  with  which  the  trlmerous  flowers,  arillate  seed, 
runcinated  albumen,  minute  embryo,  and  peculiar  pro. 
pertles  almost  identify  it.  The  bark  generally  abounds 
In  an  acrid  Juice,  which  Is  viscid  and  stains  red.  The 
rind  of  the  fruit  is  caustic  ;  the  aril  and  albumen  of  My- 
\ata,  the  former  known  under  the  name  of 
and  the  latter  of  nutmeg,  are  important  aromatic*. 
„  in  a  fixed  oil  of  a  consistence  analogous  to  fat, 
which,  in  a  species  called  Virota  sebifera,  is  so  copious  as 
to  be  extracted  easily  by  Immersing  the  seeds  in  hot  water. 

MYRMECO'BIUS.  (Gr.  p»*u*&,  ant;  frit,  life.)  A 
genus  of  Marsupial  quadrupeds  which  feed  on  ants. 
The  only  known  species,  Myrmecobius  fasciatus,  Is  a 
native  or  Australia. 

MYRMECO'PHAGA.  (Or.  uveu^.  and  *«>-».  7 
eat. )  The  name  of  a  genus  of  Edentate  quadrupeds 
which  feed  on  ants,  and  are  called  ant-eaters.  They  arc 
peculiar  to  the  continent  of  South  America. 

M  ~>  KM  I  I.I  <>  MDKS.  (Gr.  ui*u.r,i,  and  \im,lion.) 
The  family  of  insects  commonly  called  ant-iions,  having 
the  genus  Murmcleon  as  the  type. 

MY'RMIDONS.  lo  Classical  Mythology,  a  people  on 
the  southern  borders  of  Thessaly,  who  accompanied 
Achilles  to  the  Trojan  war.  Their  name  Is  derived  by 
the  mycologists  from  puu^u .  " .  an  ant ;  and  they  were  said 
to  have  arisen  from  ants,  or  pismires,  in  answer  to  a 
rarer  of  (Eacus,  king  of  the  country,  to  Jupiter,  after 
Is  kingdom  had  been  depopulated  by  a  pestilence. 
MYKMILLO'NES.  In  Roman  Antiquity,  a  species 
of  gladiators,  who  fought  completely  armed  against  the 
Ectiaril.  Their  arms  consisted  of  a  sword,  headpiece, 
aud  shield.  On  the  top  of  the  headpiece  they  wore  a 
embossed,  called sjMgsjrfrst,  whence.  In  all  probability,  their 
name  Is  derived.  The  Mynnillones  were  also  termed 
Galli,  from  their  wearing  Gallic  armour; 
from  the  shield  by  which  they  were  ' 

MYRO'B  ALANS.    (Gr.  an  ointment,  and 

l*X«t»K,  a  nut  ;  because  formerly  used  in  the  prepa- 
ration of  unguents.)  A  bitterish  austere  fruit,  brought 
from  India,  the  produce  of  several  species  of  Myrooa- 
lanus.  Myrobalans  are  used  by  the  Hindoos  in  calico 
printing  and  medicine;  they  were  also  formerly  em- 
ployed in  Kuropc  (though  to  a  comparatively  trifling  ex- 
tent) in  the  arts  and  pharmacy. 

MYRRH.  This  gum  resin  Is  Imported  from  Turkey: 
it  is  in  irregular  tears  and  lumps,  of  a  reddish  brown  co- 
lour, a  fragrant  odour,  and  a  warm  but  bitter  taste.  It 
is  probably  the  produce  of  a  species  of  Amyrii,  said  to  be 
a  native  of  Abyssinia  and  Arabia  Felix.  It  Is  a  good  sti- 
mulating tonic  medicine,  and  It  given  in  doses  of  from 
five  to  twenty  grains. 

MYRTA'CEjE  (Lat.  myrtus),  are  an  important  na- 
tural order  of  Poly  petal  ous  Exogenous  plants,  of  a  woody 
texture,  and  frequently  forming  small  trees,  found  in  all 
tropical  and  temperate  countries,  where  they  are  often 
cultivated  for  the  sake  of  their  valuable  aromatic  pro- 
perties. The  spices  claret  and  pimento  are  produced 
by  some  species  ;  the  agreeable  fruits  called  guava,jam- 
rotade,  and  rote -applet  are  yielded  by  others;  while 
the  enormous  gum-trees,  or  Eucalypti,  of  New  Holland, 
and  the  MeUruca,  which  furnishes  the  stimulating 
oil  of  cajeput,  also  belong  to  the  order, 
nearly  related  to  the  Onagraceous  order, 
they  differ  In  having  an  indefinite  number  of 
to  Melastomaee*,  which  have  rostrate  inflected 
and  ribbed  leaves.  Then*  most  essential  characters  are  to 
have  polypetalous  cah-ci  floral  flowers,  indeflnl 
round  erect  anthers,  Inferior  fruit,  and  dotted 
an  intra-marginal  vela 

MYRTLE,  (  Murt,  the  Persian  name,  whence  s«^r«f.) 
An  evergreen  fragrant  bush,  inhabiting  all  the  warmer 
parts  of  the  basin  of  the  Mediterranean  and  of  the  west 
of  Asia.  It  was  considered  sacred  to  Venus,  and  is  at 
this  day  regarded  with  superstitious  reverence  by  the 
Persian  peasant.  In  the  latitude  of  London  the  myrtle 
will  endure  the  climate  only  in  the  wannest  and  most 
sheltered  spots. 

MYSTACI'NEjU.  (Gr.  ftuexml.  moustache.)  The 
name  of  a  family  of  Infusories  of  the  tribe  Triehoda,  in- 
cluding those  which  have  superficial  cilia,  or  fine  hair- 
like  processes,  disposed  in  groups.  Many  species  of  ani- 
mals derive  their  trivial  name  from  the  same  root,  as  the 
Vetpertilio  myttacinus,  or  whiskered  bat;  the  Caprimulgut 
mysticatis,  or  bearded  goat-sucker  ;  the  Cypsclus 
cent,  or  bearded  swift,  kc. 

MYSTERIES,  SACRED.  (The  word  mystery 
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been  by  some  traced  to  the  Hebrew  "inp«  to  hide,  whence 
mystar,  a  thing  concealed ;  formed  from  which  is  the 
Gr.  fturrvtfi**,  old  French  mestier  —  English  mystery, 
and  old  English  miliar,  a  trade  or  craft,  the  learning  of 
which  was  something  occult  and  mysterious ;  but  the 
more  direct  derivation  appears  to  be  from  the  Gr.  *ts*».) 
The  word  mystery  is  primarily  used  in  speaking  of  cer- 
tain truths  set  forth  In  the  Old  and  New  Testament,  to 
the  full  understanding  of  which  human  reason  cannot 
attain.  Tims  all  the  Old  Testament  figures  and  prophe- 
cies were  mysteries  to  the  greater  part  of  the  Jews,  until 
they  received  their  accomplishment  In  Christ.  Among 
the  mysteries  set  forth  In  the  New  Testament  the  most 
prominent  are,  the  doctrine  of  the  satisfaction  of  Christ, 
the  forgiveness  of  sins  for  the  sake  of  his  sufferings,  and 
eternal  life  In  a  future  world ;  the  spiritual  union  between 
Christ  and  his  church  ;  the  grace  of  Jesus  Christ  In  its  ope- 
ration on  our  heart*  ;  and  the  resurrection  from  the  dead. 

But  the  greatest  of  sacred  or  scripture  mysteries  u 
doubtless  the  incarnation  of  the  Son  of  God  :—  the  ad\ cut 
of  Christ  In  the  fulness  of  time,  of  the  seed  of  Israel,  and 
his  participation  in  our  nature,  according  to  the  flesh ; 
"  being  tn  the  likeness  of  man,"  and  "found  in  fashion 
as  a  man,"  but  "  very  God  or  very  God."  "  God  over  all. 
blessed  for  ever."  •'  The  Word  was  with  God  and  trot 
God,"  says  John ;  -  and  the  Word  was  made  flesh."  This 
is  the  mystery,  and,  "  without  controversy,  great  is  the 
mystery  of  godliness"  (or  God-likeness),  God,  manifest 
in  the  flesh,  or  "  God  was  manifest  in  the  flesh,"  as  the 
most  correct  reading  is  held  to  be — Hist  upm.»uw9%  i»  mew. 

These  are  some  of  the  numerous  mysteries  scattered 
throughout  the  Old  and  New  Testament,  and  which 
rightly  come  under  the  denomination  of  sacred  mysteries. 
For  an  account  of  profane  mysteries,  see  infra. 

MYS'TERIES,  PROFANE.  In  the  religions  of  Pagan 
antiquity, the  secret  rites  and  ceremonies  performed  by  a  se- 
lect few  In  honour  of  some  div  inity  were  so  called.  **  Each 
of  the  Pagan  gods,"  says  Bishop  Warburton, "  had,  besides 
the  public  and  open,  a  secret  worship  paid  them,  into  which 
none  were  admitted  but  those  who  had  been  selected  by 
preparatory  ceremonies, called  initiation  ;  and  this  secret 
worship  was  termed  the  mysteries."  The  first  mysteries 
of  which  we  have  any  account  were  those  of  Isis  and 
Osiris  in  Egypt ;  whence  they  were  introduced 
Greece  and  Italy,  and  in  process  of  time  dissc 
through  the  northern  and  western  nations  of  Europe. 

A  very  clear  and  concise  account  of  the  Egyptian  mys- 
teries has  been  given  by  Sir  G.  Wilkinson,  in  h>s  Manners 
and  Customs  of  the  Ancient  Egyptians,  of  which  the  fol- 
lowing abstract  will  convey  their  peculiarities  and  import- 
ance:—" The  Egyptian  mysteries  consisted  of  two  de- 
grees, denominated  greater  and  less ;  and  to  become 
qualified  for  admission  into  the  higher  class  the  aspirant 
must  have  passed  through  those  of  the  inferior  degree. 
The  priests  alone  could  arrive  at  a  thorough  knowledge 
of  the  greater  mysteries  ;  but  so  sacred  were  these  se- 
crets held  that  many  members  of  the  sacerdotal  order 
were  not  admitted  to  a  participation  in  them  at  all,  and 
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those  alone  were  selected  for  initiation  who  had  proved 
themselves  virtuous  and  deserving  of  the  honour."  "  The 
Egyptians,"  says  Clement  of  Alexandria,  "neither  in- 
trusted their  mysteries  to  every  one,  nor  degraded  the 
secrets  of  divine  matters  by  disclosing  them  to  the  pro- 
fane, reserving  them  for  the  heir-apparent  •  of  the  throne, 
and  for  such  of  the  priests  as  excelled  in  virtue  and 
wisdom."  But  there  can  be  little  doubt  that  at  a  later 
period  the  same  liberality  as  to  the  admission  of  the  laity 
which  characterised  the  Eleuslnian  and  other  mysteries 
prevailed  In  Egypt,  and  that  many  laymen,  and  even 
some  foreigners,  were  admitted  to  the  lesser  mysteries. 

Or  the  origin  of  the  Orphean  and  Eleusinian  mysteries 
we  have  already  spoken  briefly,  under  their  respective 
heads ;  but  it  has  occurred  to  us  that  a  more  detailed 
account  of  the  nature  and  ceremonies  of  the  latter,  more 
ly  as  with  a  few  modifications,  arising  I 
it  habits  of  different  nations,  they  i 
great  models  on  which  all  succeeding  mysteries 
formed,  might  not  be  considered  out  of  place, 
festivals  were  Instituted  at  Eleusls,  In  honour  of  Cerea 


I  Proserpine ;  the  former  of  whom  was  believed  to  I 
taught  the  Inhabitants  the  art  of  agriculture  and  the  holy 
doctrine,  —  a  doctrine  which  was  said  not  only  to  purify 
the  heart  from  sin,  and  expel  Ignorance  from  the  mind, 
but  to  Insure  also  the  favour  of  the  gods,  and  to  open 
the  gates  or  Immortal  felicity  to  the  initiated.  The  mys- 
teries, like  those  of  Egypt,  were  or  two  kinds,  —  the  lesa 
and  the  greater, — held  at  t  wo  different  periods  of  the  year, 
and  at  two  different  places:  the  lesser,  which  were  in- 
troductory to  the  greater,  being  celebrated  at  Agrse.  on 
the  banks  of  the  llyssus  ;  the  greater  at  Elcusis.  The 


*  The  Sinp*  of  E*Tpt  were  the  high  prieaU  at  I 
virtue  of  (hit  office  were  partaker*  of  thete  arcreti ;  hat  if  \ 
<o  atcroding;  the  throne  tho  had  been,  which  wa* frequmU,  I 
mn»l*n  of  the  mill  tar?  claw  (one  of  the  four  great  ca*te>  into  which 
the  Kan-Han*,  tile  the  Hindoo*,  were  divided),  the?  were  required  bv 
the  lit  to  be  admitted  into  the  ucrrdotal  order,  and  Inaructrd  ro  aU 
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I  of  the  greater  mysteries  occupied  nine  days, 
.  derated  to  sacrifice*.  processions,  and  other  acts 
of  worship  ;  and  during  this  period  the  judicial  tribunals 
were  closed  ;  an  armistice  was  proclaimed  ;  private  en- 
mities were  hushed ;  and  death  was  decreed  by  the  Athe- 
nian senate  against  any  one,  how  high  soever  in  rank, 
who  should  dikturb  the  sanctity  of  the  rites.  The  cere- 
monies of  Initiation  into  both  the  lesser  and  greater 
mysteries  were  conducted  by  four  priests  of  the  most 
illustrious  families  of  Greece,  called  Hierophant,  Da- 
douchos,  Hlerokeryx,  and  Epidomlas  ;  and  these  again 
were  assisted  by  numerous  inferior  functionaries,  to  whom 
various  appellations  were  given  indicative  of  their  several 
duties.  The  examination  of  those  who  had  been  purified 
by  the  lesser  mysteries,  and  who  were  preparing  for  the 
greater,  was  apparently  rigorous.  All  foreigners,  all 
who  had  even  involuntarily  committed  homicide,  who 
had  been  declared  infamous  by  the  laws,  or  had  been 
guilty  of  a  notorious  crime,  were  excluded;  but  these 
regulations  were  not  immutable,  for  various  Instances 
might  be  produced  to  show  that  homicides  and  robbers 
were  sometimes  initiated.  •  Women  and  children  were 
admissible;  and  a  child,  styled  Mc  child  qf holiness,  whose 
innocence,  it  was  believed,  of  Itself  endowed  him  with 
to  fulfil  the  requirements  of  the 
to  conciliate  the  deity  in  the  name  of 
Of  the  ceremonies  which  attended  t 

every  postulant  was  required, 
oaths,  to  conceal  whatever  he  saw  or 
within  the  hallowed  precincts ;  and  he  who  violated 
the  oath  was  not  only  put  to  death,  but  devoted  to  the 
execration  of  all  posterity.  Yet  the  priests  of  ancient, 
like  the  Freemason*  of  modern  times,  could  not  prevent 
the  disclosure  of  tome  facts.  Crowned  with  myrtle,  and 
enveloped  in  robes,  which  from  this  day  were  preserved 
as  sacred  relics,  the  novices  were  conducted  beyond  the 
I •« hi ndary  impassable  to  the  rest  of  men.  The  hiero- 
pbant^  with  his  symbols  of  supreme  deity,  and  his  three 
assistants,  representing  the  three  other  gods,  were  care- 
fully visible.  Lest  any  should  have  been  Introduced  not 
sufficiently  prepared  fur  the  rites,  the  herald  exclaimed, 
"  Par  from  hence  the  profane,  the  impious,  all  who  are 
polluted  by  sin  ! "  If  any  such  were  present,  and  did  not 
instantly  depart,  death  was  the  never-failing  doom.  The 
skins  of  new-slain  victims  were  now  placed  under  the 
feet  of  the  novices,  the  ritual  of  initiation  was  read,  and 
hymns  were  chanted  In  honour  of  Ceres.  The  novices 
ted  on,  while  a  deep  sound  rose  from  beneath  as  if  the 
itself  were  complaining  :  the  thunder  pealed  ;  the 
lightning  flashed  ;  and  spectres  glided  through  the  vast 
obscurity,  moaning,  sighing,  and  groaning.  Mysterious 


s  of  the  hierophant,  delivered  in  a 
voice,  added  to  the  horrors  of  the  scene.  This 
intended  as  a  representation  of  the  infernal  regions, 
where  misery  had  its  teat.  As  they  advanced,  amidst 
the  groans  which  issued  from  the  darkness  were  distin- 
guished those  of  the  suicides — thus  punished  for  cowardly 
deserting  the  post  which  the  gods  had  assigned  them  in 
thi*  world.  But  the  scenes  which  the  novices  had  hitherto 
beheld  seemed  to  be  a  sort  of  purgatory,  where  penal 
tires  and  dire  anguish,  and  the  unutterable  horrors  of 
darkness,  were  believed,  after  countless  ages  of  suffering, 
to  purify  from  the  guilt  acquired  in  this  mortal  life. 
Suddenly  the  bursting  open  of  two  vast  gates  with  a 
terrific  sound  dimly  displayed  to  their  sight,  and  faintly 
bore  to  their  ears,  the  torments  of  those  whose  state  was 
everl  vting,  —  who  had  passed  the  bounds  beyond  which 
there  Is  no  hope.  On  the  horrors  of  this  abode  of  anguish 
despair  a  curtain  may  be  dropped  ,  the  subject  is 
terable.  Onwards  proceeded  the  novices,  and  were 
conducted  Into  another  region  ;  that  of  everlasting 
bliss,  the  sojourn  of  the  just — of  those  whose  hearts  had 
been  purified  and  whose  minds  had  been  enlightened  by 
"the  holy  doctrine."  This  was  Elysium— the  joys  of 
which  were  equally  unutterable,  equally  Incomprehen- 
sible, to  mortals  not  admitted  into  these  mysteries.  Here 
a  veil  was  in  like  manner  thrown  over  this  scene.  (Cab. 
Cyclop.,  vol.  61.) 
Like  most  other  questions  of  this  nature,  the  origin  and 
■  of  these  religious  institutions  are  involved  in  the 
st  obscurity  ;  and  all  the  e (forts  of  the  learned  that 
have  been  directed  to  the  elucidation  of  this  question  in 
all  aires,  but  more  particularly  in  modern  times,  have 
ended  only  in' unprofitable  conjecture.  Referring  to  the 
dissertations  of  Bishop  Warburton  and  Dr.  Lcland  for 
the  chief  views  that  have  been  entertained  respecting 
tbexn.  we  may  here  briefly  observe,  that  though  the  mys- 
teries seem  to  have  been  Instituted  for  the  purpose  of  en- 

*  It  has  been  said  that  the  division  <<t  (ho  Eleutlnian  MjsterU-s  into 
the  lewcr  and  great  aroae  from  the  rrpiatorr  ablution*  and  other  cvre- 

n  he  a/ipircd  to  Inl- 
i  probable  that  this 
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the  lewer  ami  grr.it  aruw  from  the  esplatorr  ablutkx 
monies  whlrh  were  Imposed  upon  Hercules,  when 
tlarkxi  after  killing  die  centaurs,  bat  it  Is  more  | 
cLrbian.  which.  m»  we  hare  r.  marked  shore,  was 

•h-b  the  Egyptian  myster..  .,  was  coeval  with  their 
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lightening  the  initiated  as  to  the  hidden  meaning  of  re- 
ligious doctrines  and  usages  of  which  the  great  mass  of 
the  people  were  kept  in  ignorance,  there  are  no  means  of 
approximating  even  to  a  conjecture  as  to  the  real  nature 
of  the  doctrine  taught  in  the  mysteries,  or  the  advantages 
of  Initiation.  Were  this  the  place  for  such  discussions, 
we  think  it  might  be  satisfactorily  proved  that  mysteries 
must  form  an  Indispensable  part  in  the  religious  cere- 
monies of  every  people  who  have  attained  to  a  certain 
degree  of  civilisation.  The  mythological  systems  of  an- 
tiquity were  too  gross,  and  the  fables  of  which  they  were 
composed  too  senseless,  to  be  believed  by  any  one  into 
whose  mind  the  light  of  philosophy  had  dawned  .  and 
accordingly  we  find  that  many  of  the  most  distiuguUhed 
persons  embraced  and  inculcated  in  private  (set  Mono- 
theism) the  most  hetcrodoxical  opinions  respecting  the 
national  faith.  These  opinions  were  well  known  to  the 
priests,  many  of  whom  were  too  enlightened  to  credit 
the  delusions  of  which  they  were  the  ministers, 
might  well  tremble  for  the  further  spread  of 
which  must  inevitably  prove  fatal  to  their 
It  became,  therefore,  a  matter  of  state  policy  to 
Into  another  channel  those  feelings  of  religious  infidelity 
which,  if  communicated  to  the  vulgar,  might  have  ended 
In  popular  disturbances  ;  and  hence,  in  all  probability, 
mysteries  were  Instituted,  which,  while  they  ministered 
to  the  pride  and  vanity  of  human  reason  by  elevating  the 
initiated  above  the  prejudices  of  ordinary  persons,  and 
gave  as  it  were  the  sanction  of  the  state  to  the  entertain- 
ment of  hetcrodoxical  opinions,  no  less  gratified  the 
vulgar  by  the  splendid  shows  and  ceremonies  of  which 
they  were  the  vehicle,  at  the  same  time  that  they  held 
out  the  prospect  of  Initiation  to  all  who  might  be  deemed 
worthy  of  the  honour.  ( In  addition  to  the  works  already 
quoted,  see  Sir  G.  Wilkinson  s  Ancient  Egyptians,  vol.  u*. 
pp.  322— 33 '2.,  2d  Series  ;  and  the  authorities  there  referred 
to.) 

My'stkriks.  In  Modern  Literature,  a  species  of  dramatic 
composition,  with  characters  and  events  drawn  from  sa- 
cred history.  Saint  Gregory  Nazianxen  composed  the  ear- 
liest sacred  dramas  extant,  on  the  model  of  the  Greek 
tragedies  but  with  Christian  hymns  substituted  for  the 
ancient  chorus.  The  mysteries  of  the  middle  ages  are 
thought  by  some  to  have  been  first  introduced  by  pil- 
grims returning  from  the  Holy  Land.  They  originated 
among,  and  were  probably  first  performed  by,  eccle- 
siastics. However  serious  and  solemn  the  events  which 
were  represented  in  these  singular  compositions,  there 
were  Invariably,  in  the  later  mysteries,  two  characters 
introduced  to  make  sport  for  the  multitude:  namely, 
the  Devil  and  the  Vice,  —  a  personage  accoutred  In  a 
long  jerkin,  a  cap  with  ass's  cars,  and  a  dagger  of  lath. 
He  Is  now  best  remembered  by  the  allusions  to  bis  cha- 
racter and  office  in  the  plays  of  Shakspearc.  Miracles, 
or  miracle-plays,  were  a  species  of  mystery:  they  are 
usually  said  to  have  represented  the  martyrdoms  of  saints. 
In  the  16th  century,  the  mysteries  were  succeeded  by 
moralities ;  which  were  much  in  vogue  about  the  time 
when  the  Reformation  made  its  chief  progress  In  Eng- 
land. The  characters  in  moralities  were  allegorical  per- 
sonages. Several  of  these  performances,  some  by  no 
means  destitute  of  poetical  merit,  remain  to  us.  They 
may  be  considered  as  the  last  step  in  the  progress  made 
by  the  dramatic  art  in  modern  Europe,  before  it  reached 
the  station  and  character  which  it  has  ever  since  re- 
tained. 

MY'STICISM.  In  Religion,  a  word  of  very  vague 
signification,  applied,  for  the  most  part,  indiscriminately 
to  all  those  views  or  tendencies  in  religion  which  aspire 
towards  a  more  direct  communication  between  man  and 
God,  not  through  the  medium  of  the  senses,  but  through 
the  inward  perception  of  the  mind,  than  that  which  is  af- 
forded us  through  revelation.  Thus,  the  Pantheism  of  the 
ancient  philosophers  and  many  modern  religionists,  which 
supposed  a  God  existing  in  all  space  and  matter,  and  re- 
vealed to  us  In  the  outward  man tfe»tat ions  of  things ;  the 
Quietism  of  Madame  Guyou,  Fenelon,  Ac,  who  sought 
for  direct  revelation  from  the  Divinity  to  the  believer  in  a 
species  of  ecstasy ;  the  Pietism  of  Molinos.  &c. ;  the  doc- 
trines of  the  Uluminatl  in  Germany;  the  visions  of  Swc- 
denborg  ;  and  some  of  the  notions  prevalent  among  the 
Methodists  and  other  sects  among  ourselves— all  approx- 
imate to  mysticism.  See,  as  to  the  early  Christian  mys- 
tics of  the  East,  the  first  volume  of  Mosieim  J  as  to  those 
of  the  West,  the  third  (transl.  cd.  1790,  p.  3*2.). 

MYTHO'LOGY.  (Gr.  lmAh.  fable,  and  A.>.f.  dis- 
course.) By  the  mythology  of  a  people,  we  understand 
the  collective  body  of  its  traditions  respecting  its  gods 
and  other  fabulous  preternatural  beings.  The  classical 
mythology,  t.  c.  that  of  ancient  Greece  and  Rome,  being 
the  best  known,  is  most  frequently  intended,  when  the 
word  is  used  without  a  distinctive  addition  ;  but  the  my- 
thologies of  the  ancient  Egyptians,  of  the  Hindoos,  and 
of  the  northern  nations  of  Europe,  have  also  been  sedu- 
lously examined  by  modern  scholars,  and  reduced  into 
systems  pretty  generally  known.  The  learned  although 
singular  work  of  Bryant,  Analysis  i  * 
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MYTILACEANS. 

If  a  rich  repertory  of  tradition!  and  doctrines,  though 
arranged  with  a  view  to  the  author's  own  far-fetched 
theory.  Keightley's  Mythology  of  Ancient  Greece  and 
Italy  li  perhaps  the  most  u»eful  manual  of  those  sub- 
,  The  work  of  Creuxer,  Symbolik  der  Alien  I'olker, 
tders  der  Griechen,  may  be  considered  among  the 
erudite  and  valuable  of  all  book*  on  classical  an- 
i  of  the  chief  mythological  ijittmi 
^id  under  the  article*1 

TSrfBPc  E  ANS?  M^Ulacea^!  ^E^iLrskst,  am 
set.)  The  name  of  the  family  of  Lamellibranchiate  Mol- 
lusks,  having  the  genus  Mytthu,  or  common  mussel,  for 
Its  type,  and  characterized  by  the  mantle  being  open  an- 
teriorly, and  by  having  a  foot  either  sufficiently  developed 
for  the  office  of  progressive  motion,  or  serving  to  draw 
out,  direct,  and  fix  the  byssuc. 

MY'TILUS.  (Gr.  ttsenXtt,  a  mussel.)  A  name  ap- 
plied by  Linnsrus  to  all  those  testaceous  Vermes  having 
a  bivalve  shell,  rough,  and  generally  affixed  by  a  byssus, 
with  a  hinge,  mostly  without  teeth,  generally  with  a  sub- 
ulate, excavated,  longitudinal  line.  The  species  com- 
prehended under  the  above  phrase  are  placed  by  Cuvler 
(n  the  Testaceous  order  of  Acephalous  Mollusks,  and  have 
been  subdivided  Into  the  genus  Myttlus  proper,  of  which 
the  common  edible  mussel  (Mytilus  edulis)  is  an  ex- 
ample ;  Mix!  tot  us.  Lara. ;  Lithodomus,  Cuv. ;  Anodonta, 
Hrug.;  dvicula,  B rug. ;  Meleaertna,  Lara.,  which  pro- 
duces the  most  precious  pearls.  Extensive  establishments 
are  maintained  at  Ceylon  and  other  places  Tor  the  express 
purpose  of  collecting  the  Meleagrina  margarittfero,  or 
pearl  oyster. 

MY'XINE.  (Gr.  *«4«,  mwewj.)  The  name  of  a  genus 
of  Cyclostomoua  fishes,  remarkable  for  their  mucous 
slippery  integument :  the  species  called  glutinous  hag 
(  Sly  sine  glutinosa)  U  a  native  of  the  British  seas.  Us 
habits  are  parasitic,  and  it  is  most  commonly  met 
the  Interior  of  aco" 


N. 


N .  One  of  the  liquid  series  of  letters.  It  Is  common 
to  all  known  languages,  and  is  Interchangeable,  more 
particularly  in  the  Latin  and  Greek  languages  and  those 
derived  from  them,  with  a  variety  of  letters.  At  au  ab- 
breviation N  is  used  for  north,  numcro,  Ac. ;  N.  II.  for 
nota  bene ;  N.  L.  for  mm  liquet  (i.e.  the  cause  is  not 
clear  enough  to  past  sentence  on) ;  N.  P.  for  notarius 
pnblicus,  Ac. 

N  A'BLUM.  One  of  the  most  famous  musical  instru- 
ments among  the  Hebrews  ;  but  one  whose  form  and  na- 
ture are  so  little  known  that  Calmct  thinks  It  was  a  harp, 
Kircher  a  psaltery  or  stringed  instrument  of  percussion 
played  on  by  sticks,  and  Harmer  ( Observations  on  Scrip- 
ture) hints  at  itt  being  a  bagpipe.  Bythner  ( Lyra)  says 
the  nebet  (^33)  was  like  a  leathern  bottle,  explaining  hit 
meaning  to  be  that  it  bore  a  resemblance  to  the  ancient 
Greek  and  Roman  lyre,  whose  body  was  made  of  the  shell 
of  the  tortoise.  The  authority  of  Josephus  (Ant.Jud. 
lib.  vil.  c.  12.),  if  to  be  relied  upon,  distinctly  shows  It 
was  not  an  instrument  of  percussion,  but  played  upon 
with  the  Angers ;  his  words  are,  'HSi  ».:*.«  &yf*>; 
trove*,  rut  *«*7vA«f  *t«*r*u.  Its  having  twelve  sounds, 
without  telling  how  those  sounds  were  produced,  whe- 
ther by  strings  or  wind,  leaves  the  matter  so  doubtful  that 
the  reader  must  decide  for  himself. 

NABO'B.  (A  corruption  of  nawab,  from  nalb,  a  de- 
puty.) The  title  of  the  governor  of  a  province  or  com- 
mander of  an  army,  in  India,  under  the  domination  of 
the  Moguls.  The  nabob  was,  properly  speaking,  a  sub- 
ordinate provincial  governor  under  the  sutahdar ;  i.  e.  go- 
vernor or  a  subah,  or  larger  province.  In  the  decay  of 
the  Mogul  empire,  many  of  the  nabobs  became  virtually 
independent,  until  their  dominions  were  reduced  by  the 
English.  The  term  nabob  Is  vulgarly  applied  to  those 
Europeans  who  have  amassed  a  large  fortune  in  the  East 
Indies,  and  live  In  eastern  spleodour. 

NA'CARAT.  (Span,  nacar.  mother  of  pearl.)  A  term 
applied  to  a  pale  red  colour  with  an  orange  cast.  The 
naearat  of  Portugal  is  a  crape  or  fine  linen  fabric,  dyed 
fugitively  of  this  tint,  which  is  used  by  ladies  to  give  their 
countenances  a  roseate  hue.  The  brightest  red  crapes 
of  this  kind  are  manufactured  by  the  Turks  of  Constan- 
tinople. (  Ure's  Dictionary  of  Art*.)   See  Roma. 

NA'CREOUS.  (Fr.nacr*.  pearl.)  In  Zoology,  when 
the  surface  of  a  shell  or  other  part  reflects  iridescent 
light. 

NA'CRITE.  (Fr.  nacre.)  A  mineral  of  a  pearly 
lustre,  found  crystallized  in  granite.  It  Is  a  silicate  of 
alumina  and  pntassa. 

NA'DIH.  (Arab,  naseer,  opposite.)  In  Astronomy  and 
Geography  the  point  of  the  heavens  diametrically  oppo- 


N  APHTHA. 

site  to  the  lenlth.  The 
poles  of  the  horison. 

N£'N  I  A.  In  Roman  Antiquities,  a  funeral  dirge  sung 
to  the  music  of  flutes .  It  Is  also  the  name  of  the  Roman 
goddess  who  presided  over  lamentations. 

N.E'Vl  s.  A  natural  spot  or  mark  upon  the  skin  of 
children  at  birth. 

NAI'ADS.  (Gr.  mm,  /  inhabit,  or  I  JUm>.)  la 
the  ancient  Roman  and  Greek  Mythology,  female  deities 
who  presided  over  fountains,  rivers,  brooks,  Ac.  The 
number  of  these  goddesses  was  indefinite.  In  his  Georgtcs 
(hook  it>.)  Virgil  enumerates  16 ;  and  Ovid,  in  his  kit- 
giet  (book  ill.  64.)  »peaks  of  at  least  100  in  the  river  Anio. 
The  most  beautiful  of  the  Naiads  it  said  to  have  been 
Aigle  (  Virg.,  Ec.6.).   Many  of  the  Homeric  heroes  are 


NAILS.  (Germ,  nagel.)  This  term  la  given  to  the 
terminal  horny  appendages  of  the  fingers  and  toes  when 
they  are  in  the  form  of  flattened  or  depressed  plati  *, 


they 

serving  to  support  a  broad  tactile  surface,  as  in 
man  fingers.    When  these  appendages  are  com 
curved,  pointed,  and  extended  beyond  the  digit, 
called  "  talons,"  or  "  claws;"  when  they  encase  ine  ex- 
tremity of  a  digit  like  a  box,  they  are  called  "  hoofs." 

N  AM  S.  (Gr.  nume,  a  naiad. )  The  name  of  a  genus  of 
minute  Abranchiate  Anellides,  or  red-blooded  worms, 
remarkable  for  their  powers  of  reproducing  parts  of  the 
body  when  mutilated ;  and  for  procreating  their  kind  by 
spontaneous  separation  of  the  hinder  segments  of  the 
trunk. 

NAI'VETE  (Fr.),  It  applied  to  a  certain  indescrib- 
able grace  in  the  female  character,  resulting  from  a  union 
of  great  natural  shr 
to  a  certain  extent,  a  i 
and  usages  of  society. 

NA'KED  FLOORING.   In  Architecture,  the  I 
work  of  a  floor,  which  supports  the  boarding  or 


on  some  uniform  principle 
dified,  however,  by  the  varying  < 
countries,  and  according  to  the  more  or 
state  of  civilisation  of  every  people.  Thus  in  the  early 
state  of  society  of  the  Jews,  Egyptians,  Persians.  Greeks. 
Romans,  Germans,  Gauls,  Britons,  and  indeed  of  every 
nation,  no  Individual  had  more  than  one  name  ;  but  in  a 
more  advanced  or  refined  period  one  or  more  additional 
names  were  given,  in  order  to  mark  the  different  families 
to  which  individuals  belonged,  as  well  as  to  distinguish 
members  of  the  tame  family  from  each  other.  To  effect 
these  objects  the  ancient  Romans,  at  least  those  of  good 
family,  generally  used  three  names,  —  the  pra-nomm,  the 
nomcn,  and  the  cognomen  ;  the  first,  which  was  given  on 
the  assumption  of  the  toga  virilis,  marked  the  individual . 
like  our  Christian  name;  the  second  distinguished  the 
gens  (which  tee),  and  the  third  the  familia  (which  tee), 
to  which  he  belonged.  To  these,  however,  was  some- 
times added  a  fourth  name,  called  the  agnomen,  which 
was  derived  from  some  distinguishing  peculiarities  in 
each  individual's  character  or  condition ;  thus  Pubuus 
Cornelius  Scipio  was  named  Africanus,  from  bis  exploits 
In  Africa.  The  mode  of  designation  adopted  in  all  the 
countries  of  modern  Europe  Is  founded  on  a  principle 
wmewhatanalogous  to  that  of  ancient  Rome;  v.  ith  this  pro- 

peUaUon^nte™^ 
name)  and  the 
difficult  to  give  any  i 
of  the  Christian  and  i 
among  ourselves.    Those  who  are 

inquiry  into  this  comparatively  untouched  subject,  will 
find  some  ingenious  hints  for  their  guidance  In  tf 
Cyclopaedia  (art.  "  Names,  Proper  ),  to  which  I 
refer.   See  Si'bnamb. 

NA'NDU.  The  name  of  the  American  ostrich  (Rhea 
Americana).   See  Rhea. 

NANKEE'N.  A  yellowish  or  buff-coloured  cotton 
cloth,  largely  manufactured  at  Nankin,  in  China.  Its 
colour  is  that  of  the  cotton  wool  of  which  it  is  manu- 
factured. They  are  sometimes  bleached,  and  then  are 
called  white  nankeens.  Imitation  nankeens  are  manu- 
factured at  Manchester ;  hut  it  is  admitted  these  are  of 
an  inferior  quality  to  the  Chinese,  neither  lasting  so  long, 
nor  holding  their  colour  so  well. 

NANTES,  EDICT  OF.   See  Edict. 

NA'OS,  or  NAVE.  (Gr.  *«**,  a  temple,  or  a 
vessel.)  In  Architecture,  that  part  of  a  temple  enclosed 
by  the  walls.  The  part  in  front  of  it  was  called  prxmaos, 
and  that  In  the  rear  postieum.  In  modern  architecture, 
it  it  the  middle  part  or  alley  of  • 
aisles  or  wings. 

NA'PHTHA.  A  limpid  bitumen, 
the  earth  upon  the  shores  of  the  Caspian  and  some  other 
Eastern  countries.  Near  the  village  of  Amiano,  In  the 
state  of  Farina,  there  exbtt  a  spring  which  yields  thu 


ri.  It  would  be 
for  the  adoption 
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NAPHTHALAMIDE. 

substance  in  lufflclent  quantity  to  illuminate  the  city 
of  Genoa,  for  which  purpose  it  U  employed.  It  haa 
a  pemliar  odour,  and  generally  a  yellow  colour,  but 
may  be  rendered  colourless  by  distillation.  Its  specific 
parity  U  about  0  75.  It  boil*  at  about  160°.  It  Is  highly 
Inflammable,  burning  with  a  white  smoky  flame  It  ap- 
pear* to  be  a  compound  of  36  of  carbon  with  5  of  hydro- 
gen, and  is  therefore  a  pure  hydro-carbon.  A  liquid  very 
similar  to  mineral  naphtha  to  obtained  by  the  distillation 
of  coal  tar.  It  ha*  sometimes  been  used  in  lamps,  but  to 
apt  to  smoke.  This  variety  of  naphtha  to  In  great  re- 
quest as  a  solvent  for  caoutchouc 

NA'PHTHA'LAMIDE.  A  compound  obtained  by 
distilling  nanthalate  of  ammonia. 

NAPHTHA'LIC  ACID.  A  crystalline  product,  re- 
sembling in  appearance  benzoic  acid,  obtained  by  Laurent 
from  naphthaline. 

NA'PHTHALINE.  A  substance  formed  during  the 
destructive  distillation  of  pit-coal  for  the  production  of 
gas.  It  to  obtained  by  re-distilling  the  coal  tar.  It  to  a 
white  crystalline  substance,  heavier  than  water,  and  of  a 
peculiar  aromatic  odour.  It  Is  extremely  volatile,  fusing 
at  180°,  and  its  vapour  condense*  In  large  white  flaky 
crystals.  It  burns  with  much  smoke,  and  dissolves  in 
sicohol  and  ether.  It  consists  of  60  carbon,  4  hydrogen, 
sod  is  therefore  a  hydro-carbon.  It  combines  with 
sulphuric  acid  to  form  the  tutpko-naphthalic  acid. 

NAPIER'S  RODS,  or  BONES.  An  instrument  con. 
trived  by  the  celebrated  Lord  Napier,  the  inventor  of  the 
logarithms,  for  the  purpose  of  performing  mechanically 
the  arithmetical  operations  of  multiplication  and  division. 
Napier's  rods  consist  of  small  squared  pieces  of  bone  or 
ivory,  box  or  silver,  about  3  inches  long,  and  3-10ths  of 
an  inch  in  breadth,  the  faces  of  which  are  divided  into 
nine  little  squares  or  cells,  each  of  which  is  parted  by  a 
diagonal  into  two  triangles.  On  these  cells  are  engraved 
the  successive  columns  of  the  common  multiplication 
tabtof  in  such  a  manner  that  the  units,  or  right-hand 
figures,  are  found  In  the  right-hand  triangle,  and  the  tens, 
or  left- band  figures,  In  the  left-hand  triangle.    Thus :  — 


As  an  example  of  the  manner  In  which  the  rods  are 

used,  let  It  be  required  to 
multiply  the  numbers  8796 
by  4«7<j.  Select  the  rods 
which  have  the  figures  of 
the  multiplicand  inscribed  at 
the  top,  and  place  them  In 
their  order,  with  the  index 
rod  before  them,  when  they 
will  stand  as  in  the  table  an- 
nexed. Then,  opposite  to 
the  several  figures  of  the 
multiplier,  4476,  on  the  in- 
dex, but  proceeding  back- 
wards, take  the  nu  in  tiers  in 
each  horizontal  column ;  add 
the  pair  of  digits  in  each 
rhombus  formed  by  the  ad- 
jacent triangles  of  two  con- 
tiguous cells ;  and,  finally, 
collect  into  one  sum  the 
rows  of  the  products  corre- 
sponding to  each  digit  of  the 
multiplier,  transcribed  and  properly  disposed,  as  under :— 


40770 

1 

47565 

7 

54360 

8 

37180 

X 

33139430 

Here,  opposite  to  6,  the  last  digit  of  the  multiplier,  and 
proceeding  from  the  right  along  the  horlxoutal  column, 

805 


NARCEIA. 

there  occur  the  figures  — first,  0,  then  3  and  4,  or  7  i  5 
and  2,  or  7  ;  4  and  6,  or  10 ;  and  lastly,  writing  down  the 
cipher,  and  carrying  I  to  the  3,  we  get  4.  These  collected 
together  give  40770  for  the  product  of  6705  by  6.  In  the 
same  manner  the  other  rows  are  formed,  which,  being 
added  in  the  usual  manner,  the  product  of  the  two  given 
numbers  to  obtained.  It  to  obvious  that  this  method  of 
calculation  Is  much  too  tedious  to  be  of  any  real  use. 

NA'PLES  YELLOW.  A  celebrated  yellow  pigment, 
formerly  made  by  a  secret  process  at  Naples,  and  used 
not  only  In  oil  painting,  but  as  an  enamel  colour ;  It  to 
said  to  be  a  mixture  of  the  oxides  of  antimony,  lead,  and 
sine. 

NAPOLEON,  CODE  OF.  It  was  in  1802,  during 
the  temporary  calm  of  the  Peace  of  Amiens,  that  Napo- 
leon, then  rirst  Consul,  undertook  the  great  task  of 
forming  a  civil  code.  It  was  entrusted  to  a  commission 
of  the  council  of  state ;  of  which  Tronchct,  Rcederer, 
Portalls,  Thibaudeau.Cambacercs,  I^ebrun,  were  the  lead- 
ing members.  "Troncnet"  (said  Napoleon  himself  to  Las 
Cases)  M  was  the  soul  of  the  code.  (Memoirs,  part  3. 
234.)  And  Portalls  has  also  the  credit  of  a  very  Important 
share  In  Its  composition.  But  Napoleon  himself  took 
great  Interest  in  the  subject,  and  mingled  eagerly  In  the 
discussions  of  the  commission,  as  appears  by  the  proces- 
verbal  of  those  discussions.  After  all  allowances  made 
for  the  unparalleled  flatteries  of  the  Napoleonlsls,  hto 
observations  are  said  to  show  great  intuitive  sagacity, 
much  readiness,  and  a  peculiarly  Inquiring  disposition, 
which  often  led  him  to  the  principles  of  things,  while 
men  of  less  natural  power  and  trained  in  a  different 
school  were  busying  themselves  unprofitablv  with  tbe 
matters  on  the  surface.  "  I  had  at  first  fancied,"  he  says, 
"  it  would  be  possible  to  reduce  all  laws  to  simple  geo- 
metrical demonstrations,  se  that  every  man  who  could 
read  and  connect  his  ideas  together  would  be  able  to 
decide  for  himself;  but  I  became  convinced  almost  im- 
mediately after  that  this  Idea  was  absurd."  {Lot  Cat  at, 
Mem.,  part  6.  263.)  Still,  according  to  himself,  he  con- 
tinued to  cherish  the  scarcely  less  absurd  idea  that  no 
other  laws  might  be  necessary  than  those  inserted  in  the 
code.  The  second  volume  of  the  work  of  Thibaudeau 
(fair  le  Comulat  et  I' Empire)  to  perhaps  the  most  useful 
to  consult  for  the  history  of  these  discussions.  According 
to  him,  tbe  secretary  Locr6  did  not  in  any  degree  improve 
the  speeches  of  theFlrst  Consul  in  his  report.  Although 
the  ideas  of  Napoleon  himself  are  said  to  have  entered 
largely  into  the  composition  of  the  code,  it  does  not  ap- 
pear clearly  in  what  important  particulars  this  was  the 
case ;  except  in  one  singular  instance,  that  of  the  law  of 
divorce  (book  1.  title  6.).  the  liberty  of  which  be  to  said 
to  have  greatly  promoted.  The  Code  Civil  to  composed 
of  a  great  number  of  laws,  dated  from  the  "  14  Ventose, 
an  II"  (March,  1803),  to  24  Ventose,  an  12  (March,  1804), 
in  which  latter  month  they  were  united  in  a  single  code  ; 
and  which  was  republished  under  the  empire  in  1807.  The 
"Code  de  Procedure  Civile"  was  put  in  force  on  the  1st 
January,  1807:  the  Code  of  Commerce  dates  from  the  same 
year;  the  "Code  d'Instructioo  Crlminelle"  from  No- 
vember, 1808;  the  "  Code  Penal"  from  February,  1810; 
which  last  is  a  revision  of  the  "  Code  Penal  "  and  "  Code 
des  Dclits  et  des  Peines  "  of  the  Revolution.  But  the 
"  Code  Civil "  Is  that  to  which  the  term  "  Code  Napoleon" 
to  In  common  language  particularly  applied.  It  consists 
of  three  books  ;  the  first  "  of  persons,  subdivided  under 
eleven  titles:  the  second  "  of  goods  (biens),  and  the 
different  modifications  of  property,"  comprising  four 
titles  ;  the  third  "of  the  different  manners  In  which  pro- 
perty to  acquired,"  with  twenty  titles.  These  last  are 
again  subdivided  into  chapters  and  sections  :  and  the 
whole  code  consists  of  articles  numbered  in  arithmetical 
order  through  the  whole.  In  all  2281.  The  most  im- 
portant provisions  of  the  code  as  to  the  civil  state  of 
persons  are  those  relating  to  marriage  and  divorce. 
With  regard  to  property.  Its  fundamental  law  is  that  of 
equal  succession  by  heirs,  the  abolition  of  most  distinc- 
tions between  landed  and  moveable  property,  and  tbe 
restraint  imposed  by  It  on  the  testamentary  power  : 
making  in  all  n  system  "  fundamentally  at  variance  with 
that  of  all  the  other  states  of  Europe,  and  of  which  the 
ultimate  consequences  are  destined  to  be  more  important 
than  any  of  the  other  changes  brought  about  by  the  Re- 
volution." (Alison't  Hittory  of  the  French  Revolution, 
vol.  vi.)  But  In  this  respect  the  Code  Napoleon  merely 
consolidated  the  revolutionary  Laws  already  existing.  See 
Coot. 

NA'POLITB.    A  blue  mineral  from  Vesuvius. 

NARCE'IA.  (Gr.  »«<«•).  torpor.)  A  vegeto-alkaline 
base,  contained  In  opium,  and  discovered  by  Pelletier  in 
1832.  Its  salts  have  the  peculiarity  of  being  blue  in  • 
certain  degree  of  concentration,  and  on  adding  successive 
quantities  of  water  to  them  the  colour  changes  to  violet 
and  red,  and  lastly  disappears.  By  this  character,  and 
by  its  easy  fusibility  (at  198°),  It  to  distinguished  from  the 
other  principles  with  which  It  to  associated.  Its  medical 
virtues  hare  not  been  ascertained,  nor  has  its  equivalent 
number  been  determined. 
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sepals  being  longer  than  the  other*.  The  tp 
very  numerous ;  and  from  their  dclicato  shape, 
various  colour,  and  sweet  scent,  hare  long  been  i 


NARCISSUS. 

NARCI'SSUS.  In  Mythology,  the  beautiful  son  or 
Cephesus  and  the  nymph  Llriope,  whose  history  formed 
one  of  the  most  favourite  topics  with  the  poets  of  classical 
antiquity.  Though  beloved  by  all  the  Grecian  nymphs, 
he  treated  them  with  contemptuous  indifference  .  but 
having  accidentally  seen  his  own  image  reflected  in  a 
fountain,  he  became  so  enamoured  of  it  that  he  lan- 
guished till  he  died,  and  thus  realized  the  prophecy  of 
Tireslas,  that  he  should  live  until  he  saw  himself.  After 
hit  death  the  gods,  moved  with  compassion  for  his  fate, 
changed  him  Into  the  flower  which  bears  his  name. 

Narcissus.  In  Botany,  a  genus  of  Endogcns  belonging 
to  the  natural  order  of  AmaryUidaccic,  "  among  which 
it  is  known  by  its  flowers  growing  upon  a  scajie.  and 
having  a  cup  at  their  mouth,"  the  stamens  opposite  the 

The  species  are 
soft  and 
favourite 

of  cultivation,  especially  the  daffodils,  jonquils, 
ime  of  the  more  hardy  species  grow 
wild  in  our  woods  and  under  our  hedges  ;  but  the  finer 
sorts  are  natives  of  more  southern  latitudes. 

NARCO'TICS.   (Gr.  torpor.)  Medicine* 

which  produce  drowsiness,  sleep,  and  stupor.  They  ap- 
pear, in  the  first  instance,  to  act  as  stimulants,  quickening 
the  pulse,  and  rousing  the  energy  of  the  nervous  system, 
and.  in  very  small  doses,  this  is  their  most  obvious  ope- 
ration. In  larger  doses  these  eflVcts  are  followed  by  a 
tranquil  state  of  mind,  torpor,  and  even  coma.  Consi- 
derable skill  and  experience  are  required  in  the  suc- 
cessful administration  of  these  medicines,  both  as  re- 
gards the  cases  In  which  they  are  to  be  prescribed,  the 
doses  in  which  they  are  to  be  given,  and  the  peculiarities 
of  habit  which  often  interfere  with  and  modify  their 
usual  effects.  They  are  to  be  distinguished  from  se- 
dativers,  which  do  not  produce  preliminary  excitement. 
Opium  is  a  narcotic,  henbane  a  sedative. 

NARCO'TINE.  (Gr.  ......  •  A  crystallised  sub- 
stance, obtained  by  digesting  the  aqueous  extract  of 
opium  in  ether,  and  evaporating  the  ethereal  solution. 
It  was  discovered  in  1803  by  Derosne,  and  supposed  to 
be  the  narcotic  principle  of  opium ;  but  this  has  since 
been  shown  to  reside  more  exclusively  in  morphia,  and 
narcotine  is  possessed  rather  of  stimulant  qualities,  and 
is  the  cause,  perhaps,  of  the  excitement  which  opium  oc- 
casions. It  consists  of  65  carbon,  ft  60  hydrogen,  2*50 
nitrogen,  and  27  oxygen. 

NARRA'TION.  (Lat.  narro.  /  tell.)  In  Rhetoric, 
the  term  usually  applied  to  the  second  division  of  an  ora- 
torical discourse.  In  which  the  facts  of  the  case  are  set 
forth  from  which  the  orator  intends  to  draw  his  conclu- 
sions. This  part  of  a  discourse  should  L 
by  Uie  greatest  simplicity  of  style,  as  well  as  by 

°  NARWlIAL.°ThTcomraon  name  of  the  specie*  of 
Cetacean  which  has  a  single  loug  protruded  tusk.  .*>«<• 
Monodon. 

NA'SAL.  (Lat.  nasus.  note.)  A  nasal  pronunciation 
is  given  in  some  languages  to  particular  letters,  as  in 
French  to  the  letters  n  and  m  in  certain  positions.  The 
only  sound  approaching  to  nasal  in  English  is  that  of 
the  double  consonant  ng  ;  as  in  thing,  ring,  tec, 

NASALIS.    Srr  Skmnopithbrus. 

NA'SCENT  STATE.  Chemists  generally  apply  this 
term  to  gaseout  bodies  at  the  moment  of  their  evolution, 
as  It  were,  from  liquid*  or  solids,  and  before  they  have 
assumed  the  aeriform  state.  There  arc  numerous  cases 
in  which  bodies  having  no  tendency  to  combine  under  or- 
dinary circumstances  readily  unite  when  presented  to 
each  other  in  their  nascent  states.  Hydrogen  and  ni- 
trogen gases,  for  instance,  when  mixed  together,  show  no 
disposition  to  combine  ,  but  when  certain  organic  bodies  I 
containing  those  clement*  are  heated,  they  are  evolved  [ 
in  their  nascent  states,  and  combine  so  as  to  form  am- 
monia ;  it  Is  in  this  way  that  ammonia  is  abundantly 
produced  during  the  destructive  distillation  of  many 
Kind*  of  animal  matter,  and  of  pit  coal. 

NASl'LUM  (Lat.),  among  the  ancient  Romans 
signified  freight,  whence  It  was  used  for  a  piece  of  money 
put  into  the  mouths  of  deceased  persons  to  enable  them 
to  pay  Charon  for  ferrying  them  over  the  Styx.  A  si- 
milar custom  prevailed  among  the  Greek*. 

NA'SUA.  (Lat.  nasus,  a  note.)  A  genus  of  Planti- 
grade Mammalia,  so  called  from  the  remarkable  elonga- 
tion and  upward  curve  of  the  nose.  The  specie*  of  this 
genus,  JV.  rufa,  or  red  coati.  and  S.futca,  or  brown 
coati,  are  both  native,  of  South  America.  They  climb 
tree*  in  pursuit  or  birds,  and  to  rob  their  nest*:  they 

to  be  overturned  even  by  a  slight  wind. 

NASU'TA.  (Lat.  nasus.)  A  term  In  Zoology,  sig- 
nifying the  prolongation  or  the  muzzle  into  the  form 
of  a  nose,  as  in  the  Fcramelet  nasuta,  Pleuronectes 
nasutut,  Truxalit  nasutus  or  the  development  or  the 
integument  or  the  race  above  the  muzzle,  forming  a  true 
nose,  as  in  the  proboscis  monkey,  Stmia  nasuta.  11- 
800 
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liger  called  a  family  or  Multungulate  quadrupeds  with 
the  nose  prolonged  beyond  the  jaws,  and  moveable,  as  in 
the  tapir,  Nasuta. 

NATA'LIS  DIES.  Birthday.  A  day  celebrated  with 
I  much  ceremony  by  the  ancients.  Of  these  there  were 
four,  which  all  Roman  citisens  were  bound  to  observe ; 
viz.  those  of  the  gods,  or  their  emperors,  or  distinguished 
persons,  and  their  own.  On  such  occasion*  every  Ro- 
man was  arrayed  in  white,  and  in  all  his  ornament* ; 
among  which  a  ring,  called  by  way  of  eminence  the 
annulusjuitalis,  was  conspicuous.  Sacrifices  were  offered 
to  the  genius  (which  see)  of  the  person  ;  and  the  day  con- 
cluded with  a  sumptuous  entertainment,  to  which  friends 
and  kindred  were  invited. 

NAT  ATOMIES.    ( Lat.  nato,  I  swim.) 
bird*.   The  name  of  the  order  of  bird*  I 
in  which  the  toe*  arc  united  by  a  i 

order  is  also  termed  Palmipedes.  1  no  legs  are  placed 
behind  the  equilibrium,  and  the  body  is  covered  with  a 
a  thick  coat  of  down  beneath  the  feathers. 

NATATORY.    (Lat.  nato.)    In  Zoology,  when  a 
locomotive  extremity,  or  other  part,  is  provided  with  a 
membrane,  or  with  close-set  hairs,  by  which  it  is  adapted 
water. 

(Lat.)  A  collective  appellation  for  a 
people  inhabiting  a  certain  extent  of  territory  under  the 
same  government.  The  word  is  also  used  in  some  uni- 
versities, by  way  of  distinguishing  students  of  different 
districts  or  countries,  as  the  case  may  be.  This  Utter 
meaning  is  borrowed  from  the  custom  that  was  adopted 
in  the  University  or  Paris  previously  to  the  institution  of 
faculties,  when  those  who  resorted  to  il  from  different 
countries  lived  under  the  same  institutions  and  masters,  a 
common  country,  however,  being  the  only  bond  of  union. 

NATIONAL  DEBT.  In  Political  Economy  and 
Finance,  the  amount  of  the  sums  or  obligations  owing  by 
a  nation  or  state. 

In  modem  times,  it  has  been  customary  in  most  coun- 
tries, on  the  occurrence  or  any  circumstances  that  occa- 
sion any  considerable  increase  or  expense,  to  borrow 
either  the  whole  or  some  portion  thereof,  paying  a  certain 
stipulated  interest  for  the  same.  In  this  country,  the 
practice  or  borrowing  money,  in  order  to  derray  part  oT 
the  war  expenditure,  was  Introduced  In  the  reign  or 
William  III.  And  how  much  soever  opinions  may  differ 
as  to  the  policy  or  borrowing  or  funding  in  ordinary  time*, 
it  could  not,  at  Its  Introduction  into  Great  Britain,  be  dis- 
pensed with.  The  Revolution  involved  us  in  a  bloody 
and  expensive  contest  with  Louis  XIV.,  then  in  the 
zenith  of  his  power,  who  espoused  the  cause  of  the  exiled 
family  of  Stuart.  But,  though  great  and  imminent,  the 
"  om  without  was  inferior  to  that  from  within.  A 
s  and  powerful  party  were 
the  Pretender  ;  and  the 
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heavy  cost  of  the  contest  we  were  forced  to  ' 
liberties  and  religion  would  have  given  a 
to  Industry,  and  afforded  the  Jacobites  the 
during  the  new  government,  fomenting  popular  durou- 
tent,  and  most  probably  of  overturning  the  revolutionary 
establishment.  Under  such  circumstances,  the  con- 
traction of  debt  was  not  really  a  matter  of  choice,  but  of 
necessity.  The  error,  ir  there  have  been  any,  consisted 
in  continuing  the  system  or  loans  after  the  new  govern- 
ment was  firmly  established,  and  when  either  the  whole 
or  a  larger  portion  or  the  war  expenditure  might  have 
been  decayed  by  taxes  raised  within  the  year. 

In  the  Infancy  of  the  funding  system,  it  was  customary 
te  borrow  upon  the  security  of  some  tax,  or  portion  of  a 
tax,  set  apart  as  a  fond  for  discharging  the  principal  and 
interest  ot  the  sum  borrowed.  This  discharge  was,  how- 
ever, very  rarely  effected.  The  public  exigencies  still 
continuing,  the  loans  were,  in  most  cases,  either  con- 
tinued, or  the  taxes  were  again  mortgaged  for  fresh  on***. 
At  length  the  practice  of  borrowing  for  a  fixed  period, 
or,  as  it  is  commonly  called,  upon  terminable  annuities, 
was  almost  entirely  abandoned,  and  most  loans  were 
made  upon  interminable  annuities  ;  that  is,  government 
undertake  to  pay  the  lenders  of  any  given  sum  a  certain 
annuity  in  all  time  to  come,  or  till  they  find  it  convenient 
to  pay  off  the  principal  ;  but  the  lenders  have  no  right  or 
title  to  demand  payment  of  the  latter,  that  being  a  matter 
entirely  at  the  option  of  government,  who  may  either 
pay  it  or  not,  as  they  think  fit. 

In  the  beginning  of  the  fonding  system,  the  tt 
meant  the  taxes  or  funds  appropriated  to  the 
of  the  principal  and  interest  of  loans  ;  tl 

of  course,  a  corresponding  claim  I 
But  after  the  debt  began  to  grow 
or  borrowing 
troduced, 

gradually  changed  ;  and  instead  or  signifying  the  security 
upon  which  loans  were  advanced,  it  has  tor  a  long  time 
signified  the  principal  of  the  loans  themselves. 
During  the  reigns  or  William  III.  ami  Anne,  th* 
stipulated  for  " 


irrespondlng  claim  upon  some  special  fund. 
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the  reign  of  George  II.  a  different  practice  was  adopted. 
Instead  of  varying  the  intercut  upon  the  loan  according 


of  varying  the  Interest  upon  the  loan  according 
of  the  tnonejr  market  nl  the  time,  the  rate  of 
ru  generally  fixed  at  3  or  3f  per  cent. ;  the 
variation  being  made  in  the  principal  funded. 
Mippo.*-  gov.-rnn>.  i»t  w.-r<-  anxious  b.-rr-m-.  th.it 
referred  borrowing  In  a  3  per  cent,  stock,  and 
could  not  negotiate  a  loan  for  leas  than  4|  per 
cent.,  they  effected  their  object  by  giving  the  lender,  In 
return  for  every  100/.  advanced,  ISO/,  of  3/.  per  cent, 
stock  ;  that  is,  they  bound  the  country  to  pay  him  or  his 
assignees  4/.  10s.  a  year  hi  all  time  to  come,  or  otherwise 
to  extinguish  the  debt  by  a  payment  of  IV)/.  In  con- 
sequence1 of  the  prevalence  of  this  practice,  the  principal 
of  the  debt  now  existing  amounts  to  nearly  2-ftths  more 
than  the  sum  actually  advanced  by  the  lenders. 

This  system  of  funding  has  been  in  the  last  degree  in- 
jurious, though  some  advantages  are  either  derivable  or 
supposed  to  be  derivable  from  It.  No  doubt  it  renders 
the  management  of  debt,  and  its  transfer,  more  simple 
and  commodious  than  it  would  be,  did  it  consist  of  a 
number  of  funds  bearing  different  rates  of  interest ;  and 
it  is  contended  that  the  greater  field  for  speculation  af- 
forded to  the  dealers  in  stocks  bearing  a  low  rate  of 
interest  has  enabled  government  to  borrow,  by  funding 
additional  capitals,  for  a  considerably  less  payment,  on 
account  of  interest,  than  would  have  been  necessary  had 
such  increase  of  capital  not  been  made. 

In  point  of  fact,  however,  these  advantages  arc  Incon- 
siderable, while  the  disadvantages  inseparable  from  the 
of  funding  a  large  amount  of  stock  at  a  low  rate 
signal.  During  war,  especially 
le  portion  of  its  expenditure  be  defrayed 
by  means  of  loans,  the  rate  of  interest  uniformly  rises, 
and  is  usually  much  higher  than  during  peace.  If,  there- 
fore, loans  were  funded  In  stocks  bearing  a  rate  of  interest 
•i^ui valcut  to  the  ni.irWi't  Tixtc  when  th*?y  were  contrftctcd 
for,  the  charge  on  their  account  might  be  reduced  soon 
after  the  return  of  peace,  according  to  the  fall  In  the  rate 
of  Interest ;  whereas,  when  loans  are  funded  In  stocks 
bearing  a  low  rate  of  Interest,  with  a  corresponding  in- 
crease of  capital,  it  becomes  impossible  to  take  advantage 
of  the  fall  of  interest  at  the  return  of  peace,  and  the  coun- 
try is  burthcoed  with  the  war  interest  In  all  time  to  come  ! 
It  is  not  easy  to  exaggerate  the  Injury  we  have  sustained 
by  overlooking  this  main  principle.  In  1815,  to  specify 
only  one  of  many  similar  instances,  government  bargained 
for  a  loan  of  27, 000,0004.,  it  being  stipulated  that  every 
subscriber  of  100/.  should  be  entitled  to  174/.  3  per  cent, 
stock,  and  10/.  4  per  cent,  stock,  making  the  Interest  paid 
on  the  loan  U.  Vis  44.  per  cent.  The  great  improvidence 
of  this  tranaaction  is  obvious.  Had  from  ft/.  15*  to  67. 
per  cent,  of  Interest  been  paid  for  the  loan.  It  might  have 
been  obtained  without  funding  any  additional  capital ;  and 
had  that  been  done,  we  should  have  been  able,  within  two 
or  three  years,  in  consequence  of  the  fall  of  interest  after 
the  peace,  to  reduce  the  charge  on  account  of  the  loan  to 
J  or  3f  per  cent. .  but,  owing  to  the  way  In  which  the 
contract  was  made,  we  have  not  had  and  will  not  have 
any  means  of  reducing  the  exorbitant  charge  on  account 
of  this  loan,  so  long  as  the  market  rate  of  interest  is  above 
3  per  cent.,  except  by  paying  174/.  for  every  100/.  ori- 
received,  exclusive  of  the  10/.  of  4  per  cent,  stock  t 
as  already  stated,  is  only  one  instance  out  of 
of  the  same  sort.  We  believe,  indeed,  that  we  are 
!  mark,  when  we  affirm,  that,  owing  to  this  erro- 
neous method  of  funding,  the  country  is  at  present  paying 
fmm  h.imjOOOt.  to  7,000.0007.  a  year  on  account  of  the 
public  debt  more  than  It  would  have  had  to  pay  had  the 
same  sums  been  borrowed  and  funded  without  any  In- 
crease of  capital. 

We  have  said  that  an  interest  of  from  5/.  15*.  to  <V.  per 
cent.,  instead  of  the  stipulated  interest  of  5/.  12*.  4d.  per 
cent.,  would  have  enabled  the  loan  of  1815  to  be  funded 
without  any  Increase  of  capital.  Now,  this  is  not  a  hypo- 
thetical statement.  In  the  year  In  question.  11,000,000/ 
of  exchequer  bills  were  funded  in  a  5  per  cent,  stock,  at 
the  rate  of  117/.  stock  for  every  100/.  exchequer  bills. 
This  was  equivalent  to  an  Interest  of  &/.  17f .  per  cent., 
being  only  4j.  Krf.  more  than  the  interest  paid  on  the  loan, 
though  the  subscribers  to  the  latter  had  84/.  of  artilirial 
capital  created  for  every  100/.  advanced,  and  the  holders 
of  the  bilk)  only  17/.  of  artificial  capital.  But,  In  point  of 
fact,  the  differences  in  the  rates  of  interest,'  alter  allow- 
ing for  certain  circumstances  connected  with  the  loans, 
amounted  to  only  2*.  2d.  per  cent.  This  shows  how  little 
the  saving  in  the  charge  on  account  of  interest,  by  funding 
Increased  capitals,  deserves  to  be  considered  as  at  all  de- 
tracting from  the  great  public  loss  occasioned  by  indulging 
in  so  wasteful  a  practice.  (For  a  further  and  full  dis- 
cussion of  this  subject,  see  the 
No.  93.  art.  11L) 

That  this  improvident  system  should  have  been  so  ex- 
tensively acted  upon  by  our  finance  ministers  during  the 
American  and  French  war  Is  the  more  surprising,  seeing 
that  experience  had  already  demonstrated  the  advantages 
of  funding  limited  capitals  at  a  comparatively  high  rate 


of 
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tionary 


William  III. 
high 


Owing  partly  to  the 
e  supposed  ins 


but 

of  the  revolu- 
the  reigns  of 
„  contracted  at  a  very 
The  stock  created  was  the  exact 
.  the  interest  on  it  being  increased 
according  to  the  supposed  insecurity  of  the  government, 
the  scarcity  of  floating  capital,  kc.  Now,  mark  the  con- 
sequences of  this:  so  early  as  1716,  Sir  Robert  Walpole, 
availing  himself  of  the  greater  facility  with  which  money- 
was  procured  after  the  treaty  of  Utrecht,  and  of  the 
greater  stability  of  the  government,  was  able,  by  offering 
to  pay  ofT  the  creditors,  to  reduce  the  charge  on  account 
of  the  debt  from  I  ,598.602/.  to  1,274,146/.,  being  a  saving 
of  324, 4 W.,  or  about  one  fifth  part  of  the  entire  charge. 
And  In  1749,  during  the  administration  of  Mr.  Pclham, 
the  interest  was  again  reduced  from  4  to  3  per  cent. ;  a 
measure  which  produced  a  fresh  saving  or  565,000/.  a 
year. 

Happily  the  practice  of  funding  in  a  5  per  cent,  stork 
was  not  entirely  abandoned  during  the  late  war.  In  IH'22, 
the  total  British  and  Irish  ft  per  cent,  stock  amounted  to 
about  150,000,000/.;  and,  by  offering  to  pay  it  off,  a  re- 
duction of  interest  was  then  effected  to  the  extent  of 
about  1.200,000/.  a  year.  And  since  that  period,  further 
savings  have  been  effected  by  the  reduction  of  the  in- 
terest on  the  4  and  4|  per  cent,  stock.  But,  unfortunately, 
the  far  greatest  proportion  of  the  debt  created  during  the 
late  war,  and  that  with  the  American  colonies,  was  funded 
in  the  3  per  cents.  ;  and.  as  already  stated,  the  charge  on 
that  portion  has.  in  consequence,  been  hitherto,  and  will 
most  probably  continue  to  be,  unsusceptible  of  diminu- 
tion. 

-  The  pay- 


ment of  the  national  debt  can  be  effected  only  by  applying 
to  that  purpose  such  surplus  revenues  as  the  treasury  may 
have  to  dispose  of.    But  it  was  contended  by  the  founders 


of  the 

.  Price  and  Mr.  Pitt,  the  founders  of  the 
■inking  fund  of  1786,  that  If  a  sinking  fund  were  formed. 


sinking  fund,  established  In  1716,  and  still 
ngly  by  Ur. 


by  applying  a  certain  amount  of  revenue  to  buy  up  stock, 
and  if  the  dividends  on  the  stock  so  bought  up  were 
afterwards  uniformly  applied  to  the  same  object,  such 
sinking  fund  would  Increase  at  compound  interest,  so  that 
the  largest  amount  of  debt  might  be  defrayed  almost 
without  an  eflbrt.  Dr.  Price  illustrated  the  operation  of 
this  principle  by  calculating  the  number  of  globes  of  gold 
to  which  a  penny,  laid  out  at  compound  interest  at 
the  birth  of  Jesus  Christ,  would  now  amount  to  I  But 
though  a  calculation  of  this  sort  be  theoretically  true,  it  is 
practically  false  and  absurd.  The  truth  is,  that  no  sink- 
ing fund,  even  though  it  consisted  of  a  clear  surplus 
revenue,  ever  really  operates  at  compound  interest.  It 
hi  true  that,  by  constantly  applying  the  same  original 
amount  of  free  revenue  and  the  dividends  accruing  on 
the  stock  purchased  by  it  to  buy  up  fresh  stock,  the  re- 
duction of  the  debt  is  effected  in  the  same  way  as  if 
the  free  surplus  revenue  had  been  Increasing,  by  an  In- 
herent energy  of  its  own,  at  compound  interest ;  but  It 
is  essential  to  know  that  though  the  modus  operandi 
be  the  same,  the  means  are  radically  and  totally  different. 
The  debt  is  reduced  because  a  portion  of  the  produce 
■of  the  taxes  is  systematically  applied  to  pay  it  off,  and 
it  can  never  be  reduced  by  any  other  means  To  make 
capital  increase  at  compound  interest,  it  must  be  em- 
ployed in  some  sort  of  productive  industry ;  and  the  pro- 
fits, instead  of  being  consumed  as  Income,  must  be  re- 
gularly added  to  the  principal,  to  form  a  new  capital.  It 
is  unnecessary  to  say  that  no  such  sinking  fund  baa  ever 
existed.  Those  that  have  been  set  on  foot  in  this  and 
other  countries  have  all  been  supported  either  by  loans 
or  by  the  produce  of  taxes,  and  have  never  paid  off  a 
single  farthing  of  debt  by  their  own  agency. 

It  is  clear,  from  this  statement,  that  when  there  Is  no 
surplus  revenue,  there  can  be  no  sinking  fund.  Dr.  Price, 
however,  did  not  scruple  to  lay  it  down  broadly,  that  to 
suspend  the  sinking  fund  during  war,  though  the  ex- 
penditure might  then  greatly  exceed  the  income,  would 
be  the  greatest  Imaginable  folly.  (Appeal  to  the  Public  on 
the  Subject  qf  the  National  Debt,  p.  17.  ed.  1774.)  And 
Inconceivable  as  it  may  now  appear,  all  parties  in  parlia- 
ment concurred  In  the  soundness  of  this  opinion,  and  ap- 
proved the  policy  of  keeping  up  the  sinking  fund  ma- 
chinery during  tne  whole  of  last  war.  Hence  the  loans 
for  the  service  of  the  year  had  to  be  Increased  by  the 
entire  amount  of  the  sums  placed  at  the  disposal  of  the 
sinking  fund  commissioners;  so  that  for  every  shilling'* 
worth  of  stock  transferred  to  them  by  this  futile  pro- 
ceeding, an  equal  amount  of  new  debt  had  to  be  con- 
tracted, exclusive  of  the  loss  Incurred  through  the  ex- 
pense  of  management,  &c. 

For  upwards  of  twenty  years  this  contemptible  juggle 
was  kept  up;  parliament  and  the  nation  believing,  notwith- 
standing tne  most  decisive  experience  to  the  contrary, 
that  it  was  rapidly  diminishing  the  public  debt.  Dr. 

of  Aberdeen  has  the  merit  of  having  dlssi- 
grosscst.  certainly,  that  ever  Im- 
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In  all  to  about  390,000. 
varied  in  the  Interval, 
holders  of  stock  not 
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nosed  on  any  people.  Tie  showed,  In  his  work  on  the  |  U,  to  maintain 
national  Debt,  published  In  1813,  that  the  sinking  fund,  |  But  as  this  coul 
Instead  of  diminishing,  had  really  added  to  the  debt ;  and 
he  proved  to  demonstration  that  the  frees*  of  revenue 
above  expenditure  is  the  only  sulking  fund  by  which  any 
part  of  the  national  debt  can  be  discharged.  "  The  in- 
crease of  revenue,"  be  observes,  "  or  the  diminution  of 
expense,  are  the  only  mean*  by  which  the  sinking  fund 
can  be  enlarged,  and  Its  operations  rendered  more  effec- 
tual ;  and  all  the  schemes  for  discharging  the  national 
debt,  by  sinking  fund*  operating  at  compound  interest, 
or  in  any  other  manner,  unless  in  so  far  as  they  are 
founded  upon  this  principle,  are  completely  Illusory." 

The  entire  amount  of  the  debt  contracted  from  1793 
to  1816,  both  inclusive,  amounted  to  5R4.«74.557/. ;  but 
of  this  no  less  than  I  HM..S22.3VI/.  was  made  over  to  the 
commissioners  of  the  sinking  fund  to  be  laid  out  in  the 
paving  oft*  debt.  But  it  must  not  be  supposed  that  the 
influence  of  the  sinking  fund  was  negative  merely,  or  that 
it  was  confined  to  the  futile  operation  of  making  money 
be  borrowed  with  the  one  hand  that  It  might  be  paid  off 
with  the  other.  It  Is  clear  that  a  process  of  this  sort 
could  not  take  an  atom  from  the  public  debt ;  but,  In 
point  of  fact,  it  added  considerably  to  its  amount.  Had 
the  sinking  fund  not  existed,  the  amount  of  the  loans 
contracted  during  the  war  would  have  been  fully  a  third 
less  than  they  really  were  ;  and,  as  the  rate  of  interest 
is  always  greater  on  Urge  than  on  smaller  loans,  it  fol- 
lows, had  this  miserable  Juggle  not  been  kept  up,  that 
the  money  borrowed  from  I7V2  to  1816  would  have  been 
obtained  at  a  reduced  charpe,  at  the  same  time  that  the 
expenses  of  its  management  would  have  been  saved. 
The  sinking  fund  has,  therefore,  beeu  a  costly  as  well 
as  a  delusive  piece  of  quackery.  The  loss  it  entailed  on 
the  country  during  the  war  has  been  estimated,  appa- 
rently on  reasonable  grounds,  at  above  600,000/. 

At  length  the  folly  of  contracting  debt,  for  no  other 
purpose  but  to  pay  it  off,  became  obvious  to  every  one  ; 
and  the  nominal  amount  of  the  sulking  fund  began  to  be 
diminished  after  the  close  of  the  war.  In  1819,  it  was 
i  a  real  sinking  fund  of  6,000,000/. ; 


a  real  surplus  revenue  of  that  extent. 
I  not  always  be  done,  after  various  mo- 
difications an  end  Was  put  to  the  entire  system  in  1  -  .*  •  ; 
the  act  10  Geo.  4.  c.  27.  having  enacted,  that  the  sum 
applicable  in  future  to  the  reduction  of  the  i 
should  be  the  surplus,  if  any,  of  the  total  revenue  t> 
the  total  expenditure  of  the  kingdom. 


Distribution  of  the  Dividends,  or  Interest  on  the  Na- 
tional Debt.  —  It  appears,  from  the  subjoined  account  of 
the  number  or  dividend  warrants  issued  during  tlie  half 
year  ending  the  5th  of  January,  1833,  that  they  amounted 
and  the  number  has  not  materially 


The  large  number  (87,176)  of 
g  above  6V. 

Ily,  w 

of  the  Bank  of  England  and  the 


we  believe,  ascribablc 


If  ywly 


not  allowing  Interest  on  « 
.  »erve,  by  the  way,  that  tti 
sons  having  a  direct  interest  in  the  funds  is  i 
than  it  would  apiiear  to  be  from  this  actounl 
dends  upon  the  funded  property  belonging  to  the 
of  England  and  other  banks,  to  the  Equitable  and 
insurance  companies,  Ac,  are  paid  upon  single  warrants, 
as  if  they  were  due  to  to  many  private  individuals  -. 
whereas  they  are  really  paid  to  these  Individuals  only 
because  they  act  as  factors  or  trustees  for  a  vaat  number 
more.  It  Is,  consequently,  quite  absurd  to  pretend,  as  is 
sometimes  done,  that  any  Interference  with  funded  pro- 
perty would  affect  only  280,000  individuals  out  of  a  po- 
pulation of  2^,000,000.  Any  attack  upon  the  dividends 
would  really  be  destructive,  not  merely  of  the  interests 
of  those  to  whom  dividend  warrants  are  issued,  but  of 
all  who  depend  on  them :  it  would  destroy  our  whole 
system  of  banking  and  insurance,  and  overspread  the 
country  with  bankruptcy  and  ruin.  Not  only,  therefore, 
is  every  proposal  for  an  invaslou  of  the  property  of  the 
fundholders  bottomed  on  injustice  and  robbery,  but  it 
would,  were  it  acted  upon,  be  little  less  ruinous  to 
community  than  to  the  p 


I.  State  of  the  Public  Funded  and  Unfunded  Debt  of  Great  Britain  and  Ireland,  and  the  Charge  thereon,  on  the 

6th  January,  1841. 


Oaasv  BarrAiH. 

Debt  due  to  the  Sou thSeo 
Company,  at  3  per  ct. 

OUI  South  Sea  Annuities, 
■t  Jpnct 

New  South  Sen  Annui- 
ties, at  Ipttct. 

Smith    Sea  Annuities, 

1761,  m  3  Mr  a. 

Debt  due  to  the  lUnk  of 
•t  3  per  ct.  - 
Annuiu™  created 
In  17*6 
("nnsolldated  Annuities, 
•t  3  per  ct. 

U  3 


Annuities  at  3J  per  ct. 

anno  1818  - 
Reduced  3*  per  ct.  An- 

nuitic* 


I,  Great  Britain  - 

I"    I  UK!  »\T> 

Iri.h  ('onv.lulated  An- 
nuities, at  3  per  ct.  • 

Irish  reduced  Annuities, 
at  3  pear  ct. 

L.  34;  per  ct.  Debenture* 
and  Stork 

Reduced  3}  per  ct.  An- 


34  per  ct.  Annul  - 
ties         ■      •  • 
IMA  due  to  the  nank  of 
Ireland,  at  4  per  rt.  - 
New  5  per  ct.  Annuities 
I  Vol  due  10  the  Rank  of 
Ireland,  at  3  per  ct.  • 

Total,  Ireland  • 

Total, United  Kingdom 

EJi«rX"rSlhl  Jan.  Uli 

Total  Kundtt)  and  Un- 
funded Debt,  3th  Jan. 
-  1Ml 
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DtttoUkt  I'Mir  Creditor. 

Annual  Internet  on  Unredeemed 

Capital  ... 
Long  Annuities,  expire  1860  - 
Annuities  p.-r  4  Geo.  4.  c.  1ft., 

expire  ltWt7  •  - 
Annuitie*  for  a  limited  term  of 
iran,  tier  39  Ueo.  3.  c.  34., 
10  Oco.  < .  r .94 . ,  and  3  VVliM. 
c  14.,  which  eiptr*  at  va- 
rloun  period*,  »U. 
Granted  up  to 

3  Jan.  1841  X.l,fi07,«9  18  6 
Dcduit.  ex- 
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I,S94,I40  16  x 
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nuitir*,  39 
Geo.  3.  c.  34. 
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Life  Annuities,  per  48  Geo.  3. 
C.  IIS.,  10 Geo.  4.  c.  SI.,  and 
3  Will.  4.  c.  14.,  *U. 
Granted  up  In 

A  Jan.  1*41  f~ 1,68 1,709  3  6 
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Management         -  - 

Annual  Charge  on  account  of 

Public  Ponded  Debt 
Interest  on  Kxchcq.  BlUi  (1810) 

Total  Annual  Charge,  exrloalre 
of  ivv.w.  1 1«.  1U.,  the  An. 
nual  Charge  on  Capital*  and 
Long  Annuitie*  standing  in 
theTs-amea  of  the  Comn 
•ioner*  on  account 
unclaimed  10  year*  or  up- 
ward*, and  of  unclaimed  Diri- 
drnd*.  and  al*o  on  account  of 
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Periods  since  the  Revolution.* 


r»eU  at  the  Revolution,  In  16X9 

Cm*  of  debt  contracted  during  the  reign 

Debt  at  the  »t.«w,  of 


III. 


n»  b»  »i  th< 

Debt  paid  < 


I..  In  1714 
i  of  Oeorg*  I.  above  debt  contracted 


rvtH  at  ll»»m»i.«i  of  ficorge  II.,  in  17*7 
Debt  contracted  from  the  aoreaaion  of  George  II.  till  the 

I1L,  -  . 


>of  Parli  in  1763,  three 


1775 


Deb«  at  the  com  men  rem  eat  of  the  A 
larbt  contracted  during  the  American 


war,  in  1775 


IMa  at  the  ronduajon  of  the  American  war,  in  1 7  M 
Paid  daring  peace,  from  17*4  to  1793 

at  the  commencement  of  the  French  war.  In  179t 
'  daring  the  French  war 
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54,145,363 
V.o'.3.1V5 

1,133,807 

86,773.19V 

V.VI7.551 
2,634,300 

ns  st.'.  i"d 
io,mi:7» 

4«Si 

ll«rWi.V>.«      I         4 .47 1  ,.',7 1 
l>l,«67,ir»3  4,9*0.201 

V49.K5l.6a* 
1".  J0I  ,-.vu 

9,451,77V 
V43.V77 

^9jm,495 

3V/138.I74 

5V.40V.591      |  «,838,*5i 

788,447,900      |  W.I99.3W 

III.  Am  Account  of  the  Total  Number  of  Persons  to  whom  a  Half  Year's  Dividend  was  due  at  the  last  Half-yearly 
Payment  thereof,  on  each  Description  of  Public  Stock,  and  on  each  Description  of  Terminable  Annuities  ;  dis- 
tinguishing the  Number  respectively  of  those  whose  Dividends  for  the  Half  Year  did  not  exceed  ■"•/..  10/.,  50/., 
100/..  200/,.  300/.,  500/.,  1  000/.,  2.000/.,  3,000/.,  4,000/.,  5,000/.,  and  the  Number  of  those  whose  Dividends  exceed 
.'i.lMXV. ;  distinguishing  also,  in  those  above  1,000/.,  the  Dividends  due  to  any  Public  Company,  or  to  more  than  a 
single  Name — (Pari  Paper,  No.  203.  Seas.  1833.) 
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t  Dividend*  payable  10th  of  October. 
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See  Law. 
used  by  way  of  « 

the  birthday  of  our  Saviour,  and  of  . 

anon i zed  persons.    In  Astrology,  the  word 
tivity  is  synonymous  with  korotcope,  which  see. 

NA'TRIX.  The  subgenus  of  the  Linnsran  Colubri,  of 
which  our  common  harmless  snake,  Coluber  matrix,  Una. 

"  NA'f^OLITE.  A  mineral  which  occurs  in  small 
rounded  fibrous  masses  of  a  yellowish  colour ;  it  is  by 
some  called  prismatic  zeolite.  It  is  chiefly  found  in 
Suabia  in  amygdaloidal  basalt.  It  is  a  hydrated  silicate 
of  soda  and  alumina. 

NATRON.  The  German  name  applied  to  soda;  hence, 
also,  the  German  chemists  call  sodium  natrium.  It  is 
probably  from  the  ancient  term  vires*,  nitron,  or  fossil 
alkali ;  hence  nitre.  It  Is  found  in  sandy  soils  of  various 
countries,  but  more  especially  In  Egypt,  where  it  was 
anciently  employed  to  a  great  extent  in  the  art  of  em- 
balming.  See  Mummy.  , 

NATURAL.  In  Music,  a  character  marked  thus  q  , 
whose  office  is  to  contradict  the  flat*  or  sharps  placed  at 
the  beginning  of  a  stave  or  elsewhere,  and  by  the  use 
of  which  the  note  to  which  it  is  prefixed  returns  to  the 
diatonic  scale. 

NATURALIZATION.  In  Law.  the  process  by 
which  an  alien  is  placed  In  the  same  civil  condition  as 
if  be  had  been  born  under  the  dominion  of  the  state. 
In  England,  this  can  only  take  place  by  act  of 


|  Dividend*  payable  on  5th  of  January. 

ment ;  and  It  it  provided  by  stat.  1  O.  1.  c.  4.  that  no 
bill  for  naturalisation  can  be  received  without  certain 
clauses  incapacitating  the  party  from  sitting  in  parlia- 

ALIEN. 

NATURAL  HISTORY,  may  be  defined  to  be  the  his. 
tory  and  description  of  the  natural  products  of  the  earth, 
whether  minerals,  vegetables,  or  animals,  together  with 
a  scientific  development  of  their  causes  and  effect 
the  branches  of  this  wide 
at 


OF  PLANTS,  are  groups  of 
resemblance 


their  re*p«vtlve 

NATURAL  ORDERS  OF  PL 
genera  which  are  supposed  to  bear  a  greater 
to  each  other  than  to  any  thing  else.  They  may  be  said 
to  be  coeval  with  our  knowledge  of  plants ;  for  the  old 
ideas  of  grasses,  trees,  herbs,  corn,  fruit  trees,  indicate  a 
natural  perception  of  the  existence  of  some  such  groups. 
When  systematical  botany  first  assumed  the  semblance 
of  science  we  And  the  Umbelliferous,  Leguminous,  Lili- 
aceous, Labiate,  and  Composite  orders,  more  or  lesa 
distinctly  defined.  It  it,  however,  chiefly  by  the  labours 
of  botanists  posterior  to  the  days  of  Linnaeus,  especially 
to  Jussieu  and  his  followers,  that  the  present  improved 
limitation  of  natural  orders  is  owing.  It  must,  however, 
be  confessed  that  they  arc  still  in  great  need  of  regula- 
tion, which  can  scarcely,  however,  be  anticipated  until 
something^) recise  shall  have  been  settled  concerning  the 
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NATURAL  PHILOSOPHY. 

romplete  account  of  them  la  English  It  that  In  Lindley's 
Natural  System  of  Botany,  ed.  2.,  in  which  288  natural 
orders  arc  enumerated. 

NATURAL  PHlLOSO'PIIY.or  PI1YSICS,  Is  the 
science  which  treats  of  the  properties  of  natural  bodies, 
and  tti-  ir  actions  on  each  other.  See  Physics. 
NATURE,  LAW  OF.  Sec  Law. 
NAU'CA.  In  Botany,  a  seed  in  which  the  scar  of  the 
helum  occupies  one  third  part  of  the  external  surface,  as 
in  the  horse  rhesnut.  * 

NAUMA'CHIA.  (Gr.  raw.  a  skip,  and  </ir,n./y*'.) 
Among  the  Romans,  a  representation  of  a  naval  engage- 
ment.  which  took  place  most  usually  iu  theatres  (called 
also  nauraachice)  made  especially  for  the  purpose.  These 
exhibitions  were  originally  instituted  lor  purposes  of 
naral  discipline ;  but.  in  process  of  time,  only  malefactors 
or  captires  whose  Urea  had  been  forfeited  participated 
in  them.  They  appear  to  hare  been  conducted  on  a  scale 
of  such  magnificence  as  almost  to  exceed  belief.  Within 
the  places  set  apart  for  them  whole  fleets  went  through 
their  evolutions  without  inconvenience  or  confusion,  and 
all  the  appliances  of  human  ingenuity  were  put  in  play 
to  give  an  air  of  reality  to  the  representation.  We  are 
told  by  Suetonius  that  in  an  exhibition  of  this  sort  given 

about  in  the 


NAVAL  ARCHITECTURE. 


wants  the  outlet  of  thc^shell.  and 


to  support  a  heary  am 
destined  to  severe  and 


by  Nero  sea  monsters  were  seen  swimming  abc 
artificial  lake  ;  and  in  the  sea-fight  on  the  lake 
given  by  Claudius,  there  are  said  to  hare  been 
than  19.000  combatants.  Julius  Cnesar  appears  to  have  first 
given  a  naumachla  on  an  extensive  scale:  his  example 
was  followed  by  many  of  hit  successors  on  the  imperial 
throne ;  and  at  last  they  were  frequently  exhibited  at  the 
expense  of  private  individuals,  as  a  means  of  increasing 
their  popularity.  The  seats  for  the  convenience  of  spec- 
tators were  arranged  in  a  manner  somewhat  similar  to 
those  In  the  amphitheatres.   See  AMPHrrtJEATM. 

NAU'SEA.  (Gr.  rtuw,  a  skip.)  A  sensation  of  sick, 
ness,  similar  to  that  produced  by  the  motion  of  a  ship  at 
sea.    An  inclination  to  romit. 

NAUTILl'DJE.  (Gr.  sswnXar,  the  name  of  the  ar- 
gonaut in  Aristotle.)  The  family  of  Cephalopods  with 
slphoniferous  shells,  of  which  the  nautilus  is  the  type. 

NAU'TILUS.  (Gr.  tsumAsr.)  The  name  of  a  genus 
of  Tetrabranchiate  Cephalopods,  inc  luding  those  which 
have  a  chambered  shell  with  simple  septa,  perforated  tn 
the  centre,  concave  ton 
with  the  last  chamber 
body  of  the  animal. 

NA'VAL  ARCHITECTURE.  In  the  small  space 
we  can  assign  to  this  subject  we  shall  merely  endeavour 
to  convey  a  general  notion  of  the  principles  and  process 
of  construction. 

Ships  are  built  In  different  forms,  according  to  the 
service  they  arc  intended  for  and  the  burdens  they  hare 
to  carry.    It  is  in  men-of-war,  which,  besides  possessing 

wral^qualltles  of  a  sMp.  have 

have°beenUcarried  tothc  great- 
The  form  of  the  ship,  her  strength,  or 
the  scantling  necessary  for  the  services  required  of  her, 
are,  from  our  imperfect  knowledge  of  hydrodynamics, 
the  results  of  experience  alone. 

When  a  ship  is  to  be  built,  her  form  is  projected  in 
three  different  planes  perpendicular  to  each  other. 

1st.  The  sheer  draught,  which  Is  the  side  view,  or  pro- 
jection on  the  plane  of  the  keel.  On  this  are  laid  off  the 
length,  the  heights  of  all  the  parts  from  the  keel,  the 
position  and  rake  of  the  stem  and  sternpost,  the  prin. 
cipal  frames  or  timbers  of  the  sides,  the  ports,  decks, 
channels,  place  of  the  greatest  breadth  or  midship  frame, 
stations  of  the  masts,  Ac. 

The  frames  before  the  midship  frame  are  distinguished 
by  letters  ;  aluift  it,  by  numbers. 

The  midship  frame  is  not  exactly  in  the  middle  of  the 
length,  bat  rather  before  it. 
2d.  The  body  plan,  or  end  view.  This  shows  the  con- 
'  tour  of  the  sides  of  the  ship  at  certain  points  of  her 
length ;  and  since  the  two  sides  are  exactly  alike,  the  left 
half  represents  the  vertical  sections  in  the  after  part  of 
the  body,  and  the  right  hand  half  those  in  the  fore  part 
The  base  of  the  projection  is  the  midship,  or  largest 
section,  called  also  the  dead  flat,  within  which  the  other 
sections  are  delineated.  On  this  arc 
beams  of  the  decks 

3d.  The  horixontal  or  floor  plane,  called  alto  the  half 
breadth  plan.  The  base  of  this  Is  the  section  made  by  the 
horizontal  surface  of  the  water  and  the  outside  surface  of 
the  ship,  and  Is  called  the  upper  water  line,  or  load  water 
line.  If  the  shit)  now  be  supposed  to  be  lightened  uni- 
formly, she  will  exhibit  another  water  line,  and  thus 
any  number  of  like  parallel  sections  at  equal  distances 
down  to  the  keel. 
On  this  projection  the  water  lines  appear  as  curves, 
'  night  as  straight  lines  parallel  to  the  keel, 
sections  correspond  to  each  other  upon 
and  any  point  In  one  is  ' 
:hcr  two  projections. 

810 


exhibited  also  the 


The  several  parts  are  drawn  from  these  [ 
full  size  on  the  floor  of  the  mould  loft,  and  worked  I 
the  moulds  or  models  so  taken. 

The  place  in  which  the  ship  is  built  Is  called  a  slip. 
In  the  middle,  and  leading  to  the  w  ater,  is  a  row  of  piles 
of  stoat  pieces  of  wood  called  the  blocks,  having  a  de- 
clivity towards  the  water  of  about  1  inch  in  I  foot.  On 
these  the  keel,  which  is  of  elm,  is  laid,  and  Its  component 
lengths  scarfed  together.  Under  the  keel  is  placed  the 
false  keel  for  defence.  At  the  end  furthest  from  the 
water  is  raised  the  stem,  which  Is  in  fact  the  keel  con- 
tinued upwards.  Inside  the  stem,  and  just  above  the 
keel,  Is  the  apron,  a  curved  timber  connecting  both. 
On  each  side  of  the  upper  part  of  the  stem  is  fixed  an 
upright  t mil >cr  ;  these  are  called  the  knight  heads,  and 
the  bowsprit  lies  between  them.  At  the  other  end  of  the 
keel  is  tin  sternpost,  at  which  the  planking  finishes 
abaft,  and  on  which  the  rudder  Is  bung.  Inside  (»r 
before  this)  are  the  inner  post  and  other  pieces  for 
strength.  Upon  the  keel  Is  fixed  a  layer  of  timber  of 
the  same  breadth,  and  rising  forward  and  aft,  called  the 
dead  wood ;  on  this  are  placed  the  Jfoor  titnbers  :  these 


consist  of  one  which  crosses  the  keel  to  which  it  is 
coaked,  and  the  two  parts  of  a  like  timber 
it,  and  projecting  beyond  its  ends.  The 
are  got  into  their  places  by  shifting  shears 

The/Hawses  consist  of  pairs  of  timben 
pieces  of  different  lengths,  joining  the  floor 
carried  upwards.  The  length  joining  the  fl< 
the  first  futtock,  the  next  the  second  futtock,  and  so  on. 
ending  in  the  top  timbers.  The  pairs  are  bolted  by  iron 
bolts  ;  and  of  late  adjacent  pairs  hare  been  thus  con- 
nected. The  frames  are  supported  temporarily  by  bring 
fixed  to  the  cross  spalls,  —  long  fir  planks  laid  horizon- 
tally about  the  height  of  the  gun  deck.. 

Those  frames  whose  planes  are  perpendicular  to  the 
keel  arc  called  square  /earnest  at  the  head  and  stern 
these  planes  Incline  towards  the  extremities,  and  are 
called  cant  frames.  These  divisions  of  the  ship  are 
called  accordingly  square  and  cant  bodies. 

When  the  framing  has  assumed  its  form  the  ribands 
are  fixed  ;  these  arc  thick  narrow  planks  at  wide  inter- 
vals, extending  the  length  of  the  vessel,  marking  the  di- 
rection of  the  planks :  they  arc  firmly  shored,  and  re- 
moved when  the  planking  comes  on.  The  riband  h*,  r 
appear  on  the  half  breadth  plan  as  diagonal  lines. 

Upon  the  keel,  and  over  the  floor  timbers,  to  which  it 
is  scored,  it  laid  the  kelson,  which  is,  In  fact,  a  second 
keel  over  the  first. 

The  stern  of  tquare-sternod  shipt  Is  formed  upon  the 
wing  transom;  the  uppermost  of  the  horizontal  pieces  of 
timber  called  transoms  crossing  the  sternpost  inside. 

The  wing  transom  Is  secured  to  the  timbers  of  the 
by  a  strong  horizontal  knee. 

When  the  framing  is  complete,  tl 

first  secured  to  the  ribs.   The  ck 
Inside,  to  support  the  ends  of  the  beams  of 

The  beams  support  the  decks,  rest  on  the 
are  secured  to  the  side  by  knees. 

The  breast  hooks  arc  strong  curved  pieces  of  tiro  fx- r 
crossing  the  stem,  and  joining  the  bows.  The  deck  huuls 
are  the  same,  being  at  the  decks.  Toe  crm/ckes  answer 
a  like  purpose  below  in  the  after  part. 
The  port  sills  arc  the  upper  and  lower  edges  of  the  ports. 
The  spirketting  is  the  plank  of  the  side  between  the 
water  war  and  the  port  sill. 

The  chain  wales  are  thick  planks  of  the  outside  to 
receive  the  ch 
of  the  rigging. 

The/oof  waling, or  < 
of  the  ship  below. 

The  limber  boards  are  short  thick  piece*  of  wood  rest- 
ing against  the  kelson  for  the  convenience  of  keeping  a 
clear  passage  to  the  well. 

The  knee  qf  the  head,  also  called  the  cutwater.  Is  the 
projecting  part  of  the  head  ;  it  is  secured  to  the  bows  by 
knees  called  cheeks. 

In  order  to  bend  wood  into  the  necessary  curvature  it 
Is  steamed  in  places  for  the  purpose.  When  the  plank- 
ing is  all  complete,  the  ship  Is  caulked  and  (tainted. 

The  fastenings  of  timber  are  effected  by  twits,  tree- 
nails, or  coaks.  The  present  method  of  framing  ship, 
of  war  is  chiefly  due  to  Sir  Robert  Sepplngs.  We  shall 
describe  it  here  generally  :  for  particulars  see  the  I'hd. 
Trans.  1814,  and  the  published  reports  on  the  subject. 
As  the  timbers  or  ribs  cannot  be  procured  entire,  or 
of  the  proper  curvature,  various  me- 
thods have  been  used  for  joining  the 
several  pieces  together.  A  method  used 
till  lately  consisted  of  an  angular  chock 
C,  fastened  by  treenails  to  the  ends  A 
B  of  the  timbers.  By  this  plan  all  stress 
upon  the  joint,  in  whatever  direction, 
falls  on  the  treenails;  and  when  the 
chock  decays,  no  support  is  , 
any  sense  wbaterer. 
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NAVAL  ARCHITECTURE. 

At  present  the  square  ends.  A'  B',  are  brought  together, 
while;  a  cook  C\  or  small  oak  cylinder,  it  let  into  each. 

By  this  plan  the  two  (aces  resist  any  effort  by  pressure 
from  without  to  close  the  timbers,  and  the  coak  itself 
resist*  the  effort  (perpendicular  to  this  last)  to  make  one 
timber  slide  past  the  other  by  the  whole  force  necessary 
to  cut  It  off  flush  with  tho  section.  In  the  single  case  of 
lifting  one  face  exactly  perpendicularly  off  the  other,  the 


temple  at  Ba 
to  shipbuilding  U  teen  in  the  frames,  which 
change  of  form  while  hoUting  into  their  place*, 
efficiency  of  the  plan,  however,  does  not  appear  in 
a  single  length,  but  In  the  system  of  frames,  each  joining 
of  which  is  placed  near  the  middle  of  the  next  piece. 
A  shelf  piece,  c naked  and  bolted  to  the  timbers  or  ribs, 
and  resting  on  short  vertical  pieces  of 
timber  called  chocks,  and  sometimes  scored 

  to  tho  ribs,  is  carried  like  a  hoop  entirely 

BS  round  the  ship.   On  this  the  beam  ends 

,  T"T  are  coaked ;  and  over  these  again  is  laid 

\  \  •  strong  water  way  scored  to  the  beams, 

\V  and  coaked.  Besides  these  the  beam  end 

\N  Is  clasped  by  two  arms  of  an  iron  knee, 

of  whfch  the  third,  which  U  vertical,  U 
bolted  to  the  chock. 

The  shelf  binds  firmly  the  ends  and  sides  of  the  ship 
together,  and  resists  like  an  arch  all  external  pressure. 

The  space*  between  the  timbers  below  arc  filled  up 
by  dry  wood  driven  in  tight,  ami  caulked,  thus  rendering 
the  bottom  solid  and  water-tight,  independently  of  the 


are  coaked,  at  an  angle  of  4fP  ;  those  in  the  fore 
incline^or  rake)  aft,  and  those  in  the  after  body 

y"Vo  the^wIte^th^rS  ^genera" 'placed ^dcr 
other  beam,  but  closer  at  the  extremities. 


t  improvements  Is  the  diagonal 
d  of  the  former  planking  in 
^are  placed  brace*,  crossing  the  ribs,  to  which 

forward, 
nearly 

every  other  beam,  .. 

Longitudinal  pieces  of  timbers  arc  laid  nearly  parallel 
to  the  keel  over  the  heads  or  joinings  of  the  timbers, 
and  bolted  through  ;  these,  crossing  the  diagonals,  form 
a  series  of  rhomboidal  figures,  across  which,  Inside,  are 
firmly  driven  trusses,  lying  the  opposite  way  from  the 
diagonals:  these  are  bolted  through,  and,  when  neces- 
sary, are  further  tightened  by  driving  in  thin  iron  plates 
st  the  ends.  The  diagonals  act  by  the  tension  of  the 
fibres,  the  trusses  by  the  thrust,  and  the  whole  thus  re- 
fills every  effort  to  change  the  figure  of  the  ship. 

The  system  was  first  put  into  complete  practice  in  the 
Tremendous,  74,  In  1810 ;  which  ship  evinced,  in  several 
severe  trials,  a  firmness  and  dryness  not  known  be- 
fore. 

M.  C.  Duptn  has  shown  (Phil.  Trans.  1817)  that  the 
principle  of  diagonal  framing  had  suggested  itself,  and 
been  tried  by  several  French  engineers,  but  as  often 
abandoned.  The  merit,  therefore,  of  Sir  H.  Sepplngs,  in 
reducing  to  practice  a  system  which  to  others  had  been 
atteudea  with  insuperable  difficulties,  more  than  com- 
pensates the  want  of  novelty  in  the  idea  itself. 

The  ancient  square,  massive,  but  weak  stems,  have 
been  replaced  by  Sir  K.  Sepplngs  by  round  sterns,  cor- 
responding in  construction,  and  therefore  in  strength,  to 
the  bow.  These  have  again  undergone  various  alter- 
ations, tending  to  combine  the  strength  of  the  new  with 
the  imposing  appearance  of  the  former  stern. 

It  Is  only  now  by  contrasting  the  solid  and  immoveable 
frame  with  the  former  weak  and  unconnected  structure, 
that  we  can  fully  perceive  the  Inefficiency  of  the  ancient 
construction.    The  timbers,  Instead  of  forming  an  inde- 


pendent system,  were  often  sunported  in  part  by  the 


planking  itself,  as  Is  the 


The  masts,  rcst- 
of  strong  platfc 

ion  all  side 
and  by  the 
from  the  wind  on  the 
the  ship  leaky, 
and  framework,  being  at  right  angles,  without  mutual 
support,  the  whole  stress  of  the  ship  came  on  the  fasten- 
ings ;  and,  lastly,  the  safety  of  the  ship  depended  entirely 
that  of  the  outside  plank,  the  part  most  exposed  to 


injury 

The  planks  of  the  decks  have  also  sometimes  been 
Placed  diagonally ;  and  lately  iron  diagonal  straps  have 
bren  added  to  the  upper  works  inside. 

The  extremities  being  unsupported  below  by  the  water 
tlrtjop,  or  the  ship  hogs,  a  three-decker  formerly  drooped 
at  once,  on  being  launched,  9  Inches  at  each  end,  which 
increased  with  her  length  of  service  ;  at 
•hip  droops  only  3J  inches,  which,  whet 
are  act,  suffers  little  or  no  increase. 

Within  the  last  few  years  considerable  changes  have 
been  made  by  Sir  W.  Symonds  in  increasing  the  beam 


present,  such  a 


NAVIGATION. 

of  tho  ships,  and  therefore  their  stability,  and  otherwise 
in  the  forms.  Several  Improvements  have  also  been  in- 
troduced by  Sir  O.  Lang. 

Exposure  to  moisture  being  a  cause  of  the  decay  of 
timber,  building  under  cover  has  long  been  practised. 
This  also  protects  the  men  from  the  weather. 


Ilnter  from  shot,  Is  now  very  much  used.  African  teak 
is  also  much  used.  Fir  is  used  for  light  works,  masts, 
Ac. 

The  bottoms  of  ships  are  liable  to  become  covered 
with  weeds  and  shells,  and  to  be  eaten  through  by 
worms.  To  prevent  these  evils,  the  bottoms  were  for- 
merly covered  with  a  thin  sheathing  of  wood,  which  was 
replaced  when  worn.  Lead  has  also  been  used.  Ships 
are  now  sheathed  almost  universally  with  thin  sheets  of 
copper. 

For  further  information  on  this  subject,  reference  may 
be  made  to  the  following  works: — Kouguer,  Traiti  du 
Sarire ;  Clalrbois,  Traite  Klemmtaire,lfc.\  Chapman's 
Naval  Archil.,  with  Notes  by  Dr.  Inman ;  Steel's  Ele- 
ments, with  an  Appendix  by  J.  Knowles,  F.K.S.;  Fin- 
cham's  Outlines  of  Shipbuilding :  the  article  "  Shipbuild- 
ing" In  the  new  edition  of  the  incy.  Britannica. 

NAVAL  CKOWN.  Among  the  Romans,  a  crown  of 
gold  or  silver,  resembling  the  prow  of  a  ship,  awarded  to 
htm  who  first  boarded  a  hostile  vessel.   Sec  Crown. 

NAVE.   See  Naok. 

Nave.  In  Mechanics,  the  middle  part  of  the  wheel, 
from  which  the  spokes  radiate. 

NAVIGATION  (Lai.  navls,  a  ship).  Is  that  branch 
of  science  by  which  the  mariner  is  taught  to  conduct  his 
shin  from  one  part  or  place  to  another. 

To  understand  the  principles  of  navigation,  and  their 
practical  application,  It  Is  necessary  that  the  mariner 
should  be  acquainted  with  the  form  and  magnitude  of  the 
earth,  the  relative  situations  of  the  lines  conceived  to  be 
drawn  on  its  surface,  and  have  charts  of  the  coasts  and 
maps  of  the  harbours  which  ho  may  have  occasion  to 
visit.   He  must  also  understand  the  use  of  the  instru- 
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ts  by  which  the  direction  in  which  a  ship  is  steered 
and  the  distance  which  she  sails  are  ascertained  ;  and  be 
able  to  deduce  from  the  data  supplied  by  such  instru- 
ments the  situation  of  his  ship  at  any  time,  and  to  find 
the  direction  and  distance  of  any  place  to  which  it  may 
be  required  that  the  ship  should  be  taken. 

A  curve  passing  through  any  two  places  on  the  earth, 
and  cutting  every  Intervening  meridian  at  the  same 
angle,  is  called  a  rhumb  line  ;  the  angle  which  such  a 
curve  makes  with  each  meridian  is  called  the  course 
between  any  two  places  through  which  the  curve  passes ; 
and  the  arc  of  that  curve  Intercepted  between  any  two 
places  is  called  their  nautical  distance.  This  distance  is 
more  than  that  measured  on  the  arc  of  a  great  circle 
passing  through  the  two  places,  unless  both  places  are  on 
the  same  meridian,  or  both  on  the  equator,  when  the 
rhumb  lino  and  great  circle  coincide. 

The  difference  of  latitude  between  any  two  places  Is  an 
arc  of  a  meridian  intercepted  between  the  parallels  of 
latitude  on  which  the  places  are  situated ;  and  the  differ- 
ence of  longitude  is  the  arc  of  the  equator,  or  the  angle  at 
the  pole  included  between  the  meridians  of  the  places. 
Hence,  when  the  latitudes  or  the  longitudes  of  two  places 
arc  of  the  same  denomination  with  respect  to  north  or 
south,  east  or  west,  the  difference  is  found  by  subtracting 
the  less  from  the  greater ;  but  when  of  different  denomi- 
nations, what  is  called  their  difference  is  found  by  taking 
their  sum.   See  Latitude,  Longitude. 

When  a  ship  has  sailed  on  a  rhumb  line  from  one  me- 
ridian to  another,  the  arc  of  the  parallel  at  which  tho 
ship  has  arrived,  Intercepted  between  the  two  meridians, 
is  called  the  meridian  distance  which  the  ship  has  made ; 
and  the  sum  of  alt  the 
computed  on  the  i 
the  rhumb  line  is  < 
called  the  depar 

liagram.  let  P  represent  the  north  pole ; 
DE  an  arc  of  the  equator  jPD,P  F, 
P  G,  and  P  E  meridians,  and  A  B  a 
rhumb  line  passing  through  A  and  B  ; 
AS,  K  H.  L  I,  and  B  C,  arcs  of  pa- 
rallels of  latitude  at  the  points  A,  H, 
I,  and  B  respectively;  and  let  AH, 
II  I,  I  B,  Ac.  be  so  small  and  so  nu- 
merous that  neither  they  nor  A  K, 
K  II,  H  O,  I  O,  Ac.  may  differ  sen- 
sibly from  straight  lines.  Then  if  a 
ship  sail  from  A  to  B,  B  C  Is  called  the  meridian  distance ; 
if  from  B  to  A,  A  S  is  called  the  meridian  distance  ;  and 
In  either  case  the  sum  of  K  H,  O  I,  N  B,  b  called  the  de- 
parture ;  and  AK  +  OH+IN,  Ac,  which  is  always 
equal  to  A  C  or  B  S,  is  the  difference  of  latitude. 

Now,  A  K  II.  u  II  I,  N  I  B,  Ac,  may  be  considered  as 
identical  right-angled  plane  triangles  ;  and  If  in  the  an- 

Digitized  by  Google 


NAVIGATION. 


triangle,  right-angled  at  < " .  A*  B'  be  taken 
equal  to  A  11  in  the  preceding  figure,  A'  C 
tu  A  C,  or  to  iU  equal  AK  +  HO+IN, 
and  the  angle  B'A'C'toBAC.orOHI, 
or  N  I  B,  then  C  B'  in  this  figure  would 
accurately  represent  K  II  +  O  I  +  N  B, 
Ac.  in  the  preceding  one.  That  it.  In 
the  plane  triangle  A'  B'  C,  right-angled  at 
C,  if  A'  represent  the  course  from  one 
place  to  another,  A'  W  the  distance  of  the  two  places 
measured  on  the  rhumb  line  passing  through  them  ;  then 
A'  C  wlU  be  their  tltfi-rencc  platitude,  and  C  B'  the  de- 
parture made  in  tailing  from  the  one  to  the  other. 

On  these  principles  depend  what  is  called  plane  sailing  ; 
and  it  is  evident  that  if  any  two  of  the  four  elements, 
course,  distance,  difference  qf  latitude,  and  departure,  be 
given,  the  others  may  be  found  by  the  resolution  of  a 
right-angled  plane  triangle.   The  formula?  are, 
dep.  cs  dtst.  x  tin.  course, 
diff.  lat.  =»  dist  x  cos.  course, 
dist.  —  dep.  x  cosec.  course,  (A.) 
dist.  a  diff.  lat.  x  see.  course, 
dep. 

tan.  course      „    '  .  » 

difT.  lat. 

When  a  ship  sails  on  a  meridian,  the  diff.  lat.  is  the 
same  as  the  nautical  distance,  and  the  latitude  only,  not 
the  longitude,  is  changed  ,  and  when  a  ship  sails  on  a  pa- 
rallel of  latitude,  the  departure  is  the  tame  as  the  nautical 
distance,  and  the  longitude  only,  not  the  latitude,  la 
changed :  but  in  sailing  in  any  other  direction,  both  the 
latitude  and  longitude  are  changed. 

For  finding  the  change  of  latitude  corresponding  to 
any  course  and  distance,  the  principles  of  plane  sailing, 
already  explained,  are  sufficient ;  but  to  And  the  change 
of  longitude  corresponding  to  any  given  change  of  place 
requires  considerations  of  a  different  kind. 
Let  a  ship  tail  on  a  parallel  of  latitude,  as  from  C  to  D, 
and  let  P  C  A,  P  D  B,  be  two  meridians 
passing  through  C  and  D,  and  meeting 
the  equator  in  A  and  B  ;  then  A  B,  or  the 
angle  A  P  B,  is  the  difference  of  longi- 
tude, corresponding  to  the  distance  C  I) 
sailed  (in  the  parallel  in  the  latitude  A  C 
or  D  B.  Andlf  F  be  the  centre  of  the 
sphere,  A  F  B,  CRD,  portions  of  the 
planes  of  the  equator  and  parallel  re- 
spectively, we  have,  by  similar  sectors, 
D  E  :  B  F  :  :  cos.  lat. :  rad. : :  1 :  secant  of 
A  B  as  C  D  sec.  lat. 
Hence,  again,  if  In  the  annexed  plane 
,°    triangle  HN  O,  right-angled  at  N,  the 
/\      angle  M  be  mode  equal  to  the  number  of 
/  I      degrees  and  minutes  of  the  latitude  of  the 
/  parallel  on  which  the  ship  Is  sailing,  and 

/       I      M  N  be  equal  to  C  D,  MO  in  this  figure 
**       **      will  be  equal  to  the  arc  A  B  in  the  pre- 
ceding one,  and  will  consequently  represent  the  difference 
of  longitude ;  for 

M  O  =  M  N  sec.  MbCD  sec.  lat. 

Therefore,  In  sailing  on  a  parallel,  the  properties  which 
connect  the  latitude  of  the  parallel,  the  distance  sailed 
upon  it,  and  the  corresponding  diff.  long,  are  all  found 
In  a  right  angled  plane  triangle ;  the  base  representing  the 
distance  sailed  on  the  parallel,  the  hypothencuse  the 
diff.  long.,  and  the  included  angle  the  latitude  of  the 
parallel. 

When  a  ship  sails  on  an  oblique  rhumb,  two  method! 
have  been  proposed  for  connecting  the  other  elements 
with  the  diff.  long. :  one  called  the  middle  latitude  method; 
and  the  other,  from  the  name  of  iu  inventor,  Mercator's 
Mailing. 

Middle  latitude  Mailing  is  a  compound  of  plane  and 
parallel  sailing.  Referring  to  the  first  figure  in  this 
article,  it  is  evident  that  K  H  is  greater  than  C  M,  but 
less  than  A  Q ;  that  O  I  is  greater  than  M  N,  but  less  than 
Q  R ;  and  that  KH+OI+NB  will  not  differ  greatly 
from  the  meridian  distance  midway  between  the  parallels 
C  B  and  A  S. 

The  departure  corresponding  to  course  e,  and  distance  d, 
being  therefore  found  from  dep. —  d  sin.  c.  and  this  being 
taken  as  a  meridian  distance  In  the  latitude  1  ( /  +  /'),  the 
middle  latitude  between  the  latitude  /  sailed  from  and  that 
/'  arrived  at,  the  diff.  long,  is  found  approximately  from 
the  principles  of  parallel  sailing,  from  the  formula, 
diff.  long.  =  dep.  sec.  \  \  I  +  I'). 

From  this,  and  from  the  first  and  last  of  the  formula? 
(A.),  we  immediately  deduce  the  following  for 
latitude  sailing,  vis.:  — 

diff.  long.  -  dUt'  *  ,,n-  cou"e 


tan.  course 


cos.  mid.  lat. 
diff.  long,  x  cos.  mid.  lat. 


diff.  lat. 

dep.  *»  diff.  long,  x  cos.  mid.  lat. 

Mereator'M  Mailing  the  globe  Is  conceived  to  be 
111 


(B.) 


tended 

a  cylinder  whose 
corresponding  el 
parallels,  as  projected  < 
same  proimrtion  to  each  other  as  the  like  i 
parts  do  on  the  spherical  surface ;  the  projf 
lines  being  straight  lines,  and  the  pole*  vanishing  in  in- 
finite distance.  Such  a  cylinder,  unrolled  on  a  plane,  it 
called  a  Mercator's  chart.  Now,  considering  the  earth  as 
a  sphere,  the  meridians  and  the  equator  are  equal  great 
circles,  and  therefore  any  small  portion  of  a  parallel  is 
to  a  like  portion  of  the  meridian  in  the  same  proportion 
as  the  radius  of  the  parallel  to  the  radius  of  the  equator ; 
that  is,  as  the  cosine  of  the  latitude  to  the  radius  of  the 
tables,  or  as  radius  to  the  secant  of  the  latitude.  If, 
therefore,  tu  represent  the  length  of  an  elementary  por- 
tion of  the  meridian  at  latitude  /,  and  m'  be  tbe  projection 
of  tn  on  Mercator's  chart ;  then,  generally,  m'  —  m  sec.  /. 

It  follows  from  this  that  in  Mercator's  projection  the 
degrees  of  latitude,  which  at  the  equator  are  equal  to 
those  of  longitude,  increase  with  the  distance  of  the  pa- 
rallel from  the  equator  proportionallv  to  the  secants  of 
the  latitude*.  The  parts  of  the  meridian  thus  increased 
are  called  meridional  part*  ;  and  it  is  a  property  of  the 
projection  that  the  meridional  parts  of  any  riven  latitude 
are  equal  to  the  sum  of  tbe  secants  of  the  minutes  in  that 
latitude. (."><•<•  Mercato*'*  Cm  art.  )  The  sum  of  the  secants 
being  computed  for  every  minute  up  to  any  latitude  /.  and 
tabulated,  forms  what  is  called  a  table  of  meridional parts; 
and  the  difference,  or  the  sum  of  the  meridional  part-, 
corresponding  to  the  latitudes  of  any  two  places,  is  called 
the  meridional  diff.  lat.  of  those  places,  the 
being  taken  when  the  latitudes  are  of  I 
when  of  different  denominations. 
It  is  likewise  a  remarkable  property  of  Mercator's  | 


jection,  that  any  small  triangle  on  the  sphere  is  repre- 
sented on  the  chart  by  a  similar  triangle,  the  angle*  of 
the  original  triangle  and  iu  representation  being  equal. 
Hence  the  ship's  path  on  the  tphere  and  iu  projection 
on  the  chart  cut  the  meridians  under  the  same  angle.  If, 
therefore,  A  B  C  be  a  triangle  on  the  tphere.  A  C  being 
a  portion  of  the  meridian,  and  A  B'  C  Itt  projection  ;  then 
A  W  and  A  C  will  be  in  the  same  direction  with  A  B 
B'  C  will  be  parallel  to  B  C.  In  these 
triangles,  therefore,  the  course  A  is  an 
angle  common  to  both ;  A  C  is  the  diff. 
lat.,  AC  the  meridional  diff.  lat.,  C  B 
the  departure,  C  B'  the  diff.  long.,  A  B 
the  distance  run,  and  A  B'  the  distance  as 
projected  on  the  chart,  the  same  scale 
being  used  for  measuring  all  tbe  lines  in 
the  diagram.  Hence,  from  such  parts  of 
these  triangles  as  may  be  determined  by  observation,  or 
taken  from  tables,  the  others  may  be  computed. 

The  following  formula;  arc  obvious  consequences  of 
this  construction:  — 

juts-  i  dcP-  *  mrT-  d,fl>- lat- 
diff.  long..  diff  iM  

diff.  long.  (C.) 


mer.  diff.  lat. 
distance  =  diff.  lat.  x  sec.  course. 
The  course  of  a  ship  at  sea  is  determined  by  the  < 
pass  (for  the  description  of  which  tee  Cowrasn).  The 
needle  generally  rests  In  a  position  pointing  northerly 
and  southerly  ,  and  the  angle  which  its  direction  makes 
with  the  true  north  and  south  line  Is  called  the  s*»ri- 
ation  qf  the  eompoMM,  the  variation  being  denominated 
easterly  or  weUerlu,  according  as  the  north  end  ofjthe 
needle  it  to  the  east  or  west  of  the  true  north, 
amount  of  thit  deviation  dlffert  greatly  in  different  i 
tions ;  and  it  is  by  no  means  a  constant  quantity  ev 
the  same  place.  There  are,  however,  simple  astrono- 
mical means  of  finding  it  at  any  place  ;  so  that,  by  apply  - 
Ing  a  correction  for  the  variation,  either  the  true  courw? 
may  be  gained  from  an  observed  compass  one,  or  the 
compass  course  from  a  computed  true  one. 

Besides  the  general  variation  to  which  we  have  here 
adverted,  it  is  found  that  in  ships  which  have  large  manse* 
of  iron  on  board,  the  compass  is  sensibly  attracted,  and 
the  effect  varies  with  tbe  direction  of  the  ship's  htvid. 
Mr.  Barlow  has  devised  a  remedy  for  this  cause  of  de- 
rangement, which  consists  in  placing  a  small  disk  of  iron 
In  such  a  situation  behind  the  compass  that  its  single 
effect  exactly  counterbalances  the  combined  force  of  the 
more  distant  masses.   See  Maonxtic  Compxxsatob. 

The  velocity  of  the  ship,  or  the  rate  of  sailing,  is  de- 
termined experimentally,  at  the  end  of  every  hour,  by 
heaving  the  log.  {See  I  am.)  For  changes  of  velorlty 
between  the  times  of  heaving  the  log,  the  officer  on  duty 
makes  the  best  estimate  he  can. 

When  the  wind  is  adverse  or  changeable,  it  is  often 
requisite  to  sail  on  different  courses ;  and  tbe  crooked 
line  which  the  ship  then  describes  is  called  a  tranerte ; 
and  the  method  of  finding  a  single  course  ami  distance 
equivalent  to  such  a  compound  one  is  called  rt 
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This  may  be  done  by  a  geometrical  projection,  but  it 


is  generally  effected  in  practice  by  the  aid  of  the  t 
table.  From  this  table  the  d\ff.  lat.  and  dep.  corrc*| 


traverse 
i  ponding 

to  each  course  and  distance  it  taken,  and  entered  in  an 
appropriate  table,  having  columns  headed  N.  S.  B.  W.  j 
namely.  N.  and  S.  for  dlff.  lat.,  and  E.  W.  for  departure. 
The  difference  between  the  sums  under  N.  and  a.  shows 
the  din",  lat..  as  does  the  difference  between  the  sums 
under  E.  and  W.  the  departure ;  and  In  either  case  the 
difference  is  of  the  same  denomination  as  the  larger  sum. 
The  course  and  distance  required  are  then  either  found 
by  inspection  in  a  traverse  table,  or  by  the  formulae  (A.). 

When  a  ship  makes  considerable  way  through  the 
water,  and  the  wind  Is  on  the  beam,  abaft  it,  or  even  a 


little  before  it,  she  generally  moves  forward  in  the  direc- 
tion of  the  fore  and  aft  line ;  but  in  rough  weather,  with 
the  wind  forward,  she  will  generally  be  driven  mora  or 

town  by  the 
by  the  wave, 


of  the 


wake,  or  the 

her.  The  angWYwhlch  this  npple  makes  with  tfie  direc- 
tion of  the  keel  ts  called  the  imnw  ,  and  it  must  be  ap- 
plied as  a  correction  to  the  course  shown  by  the  compass, 
and  always  allowed  from  the  wind,  —  that  is,  to  the  left,  If 
the  wind  is  on  the  right-hand  side  of  the  ship,  and  to  the 
right,  if  on  the  left.   See  Lekway. 

All  matters  relating  to  the  navigation  of  a  ship  are 
entered  In  a  systematically  ruled  book,  called  the  log- 
book ;  and  what  day  after  day  is  so  recorded  Is  called  the 
ship's  journal.  The  principal  columns  in  the  log-book 
are  for  the  hour  of  the  day,  the  course,  rate  of  sailing, 
leeway,  and  winds;  one  for  general  remarks,  and  for  en- 
tering the  particulars  and  results  of  celestial  observations, 
for  notes)  on  the  weather,  and  memoranda  as  to  all  im- 
portant points  of  duty  in  the  ship,  the  sails  set,  and  the 
manner  in  which  the  crew  are  employed.  To  this  Is  daily 
appended  the  latitude  and  longitude  of  the  ship  at  noon, 
both  as  deduced  from  celestial  observations,  and  as  com- 
puted from  the  course  and  distance  since  the  time  when 
the  place  was  but  ascertained.  The  place  determined 
from  the  course  and  distance  is  called  the  place  by  dead 
reckoning.  The  bearing  and  distance  of  the  hind  first 
expected  to  be  seen,  and  the  course  and  distance  made 
on  the  whole,  during  the  day,  are  also  added. 
If  the  course  and  distance  could  always  be  accurately 
ilued.  the  place  of  the  ship  could  be  computed  with 
.ending  exactness  from  the  principles  of  which  we 
»ve  given  a  concise  account.  But  these  data  can 
only  be  obtained  In  a  roughly  approximative  form.  The 
effect  of  unknown  currents,  unavoidable  imperfections 


duccd  from  the  observed  one,  D  the  object's  declination, 
and  L  the  latitude ;  and  call  x  north  when  the  lenith  is 


in  steering,  and  numberless  other  sources  of  error,  render 
the  place  of  the  ship,  as  estimated  from  the  reckoning,  very 
doubtful  ;  and,  In  Tact,  when  the  mariner  is  obliged  to 
rely  for  several  days  on  these  data  only,  be  often  finds 
that  his  expected  and  his  true  place  are  considerably  dis- 
tant from  each  other. 

In  the  modern  practice  of  navigation,  therefore,  the 
course  and  distance  are  only  used  to  enable  the  seaman 
to  assign  approximately  the  place  of  his  ship  between  the 
times  at  which  it  is  determined,  independently,  by  celestial 
observations. 

This  branch  of  nautical  knowledge,  which  is  generally 
and  properly  Included  in  every  system  of  navigation,  is 
called  nautical  astronomy  j  and  the  improvements  which 
have  been  introduced  in  Its  modern  application  constitute 
the  chief  difference  between  navigation  as  practised  in 
our  own  and  former  times. 

For  a  minute  explanation  of  the  processes  by  which 
the  place  of  a  ship  on  the  wide  ocean  may  be  determined, 
from  the  observed  situation  of  celestial  objects  with  re- 
spect to  each  other  and  to  the  horizon,  we  must  refer  to 
works  expressly  devoted  to  the  subject.  But  we  shall 
give  a  short  account  of  the  most  useful  practical  methods 
of  finding  the  latitude,  the  longitude,  and  the  variation 

the  compost,  which  are  the  three  principal  problems  in 


of  Altitudes —  Before  the  altitudes  of  ce- 
s  as  observed  at  sea  can  be  employed  in 
of  astronomical  problems,  they  must  be 

altitude1"" 


of  the  upper  or 

border,  instead  of  that  of  the  central,  has  been  ob*« 
as  In  the  case  of  the  sun  or  moon. 

If  A  «=  the  altitude  of  the  upper  or  lower  border,  *  =  the 
semidiameter,  d  the  dip  of  the  horiion  (that  is,  the  angle 
through  which  the  sea  horizon  appears  depressed  in  con- 
sequence of  the  elevation  of  the  observer),  r  the  refraction 
corresponding  to  the  alt.  A,  and  p  the  horizontal  parallax 
taken  from  the  Nautical  Almanac  for  the  time  of  observ- 
ation, and  A'  —  the  true  altitude :  then_ 

A'  —  A  —  «f  +  *  +  pcos.  ( A  —  d  +  *)  —  r. 
In  practice,  the  corrections  to  be  applied  to  A 
A*  are  taken  from  tables,  and  the  process  of  r« 


north,  and  south  when  It  is  south  of  the  object :  then 
L  =  x  +  D  ,  a  formula  in  which  D  is  +  wheu  %  and 


To  find  the  latitude  from  tk 
of  a  knotm  celestial  object :  — 
Let  t  be  the  complement  of  the  true 
*13 


D  are  of  the  same,  and  —  when  of  different  denominations, 
and  L  is  of  the  same  denomination  as  the  greater  of  a 
and  D. 

To  find  the  latitude  from  two  observed  altitudes  of  the 
sun,  with  the  time  elapsed  between  tht  observations :  — 

Let  t  mu  the  half  elapsed  time  in  degrees,  p  the  sun's 
polar  distance  at  the  middle  instant  between  the  observ- 
ations, *  ■»  half  the  sum,  and  d  =  half  the  difference  of 
the  two  corrected  altitudes  :  then  compute  the  angles 
A,  B,  C,  D,  and  E,  in  succession,  from  the  following  for- 
mula;:  — 

■In.  A  =  sin.  I  *  sin.  p. 
cos.  B  —  sec.  A  *  cos.  p. 
•in.  C  =  cosec.  A  *  cos.  s  *  sin.  d. 
cos.  D  =  sin.  A  •  sin.  s  •  cos.  d  •  sec.  C. 
E  «*  B  +  D. 
And  the  expression  for  the  latitude  is, 
sin.  lat.  ss  cos.  D  *  cos.  E. 
There  are  many  other  methods  by  which  the  latitude 
may  be  found,  but  the  two  which  we  have  given  are  those 
most  generally  used  by  seamen. 

We  pass  on  to  a  consideration  of  the  principles  on  which 
the  methods  of  finding  the  longitude  astronomically  at 
sea  are  founded. 

The  longitude  is  found  by  comparing  the  time  at  the 
first  meridian  with  the  time  of  the  same  denomination  at 
the  place  of  observation,  allowing  16°  of  longitude  for 
every  hour  in  the  difference  of  the  times. 

In  the  annexed  diagram,  let  P  A  represent  the  meridian 
pasting  over  the  first  point  of  Aries, 
r  S  that  passing  over  the  true  and 
P  H  that  passing  over  the  mean 

f i lace  of  the  sun,  and  1'  X  that  pass- 
ng  over  any  other  celestial  object 
X.  Let  also  P  C  be  the  meridian 
of  Greenwich,  PN  a  meridian  in 
west  longitude,  and  P  0  a  meridian 
in  east  longitude. 
Then,  for  that  instant  of  absolute  time,  A  P  G  repre- 
sent* the  sidereal,  SPG  the  apparent,  and  M  P  G  the 
mean  time  at  Greenwich  ;  twenty-four  hours  of  time 
being  represented  by  four  right  angles.  A  P  N.  S  P  N. 
and  M  P  N,  are  the  sidereal,  appareut,  and  mean  time  at 
the  meridian  P  N  ;  and  A  P  O,  S  P  O,  and  M  P  O,  the 
like  times  at  the  meridian  P  O. 

Now  N  P  G.  the  longitude  of  the  meridian  P  N,  e 
APG-APN=SPG-SPN=MPG-MPN; 
and  G  P  O.  the  longitude  of  P  O,  =  A  P  O  -  A  P  G  » 
SPO-SPGbmPO-MPG. 

Therefore,  the  longitude  of  any  place  represented  in 
time  is  equal  to  the  difference  of  tne  relative  times  at  the 
first  meridian  and  the  meridian  of  the  place ;  the  times 
being  both  sidereal,  both  apparent,  or  both  mean  time, 
and  both  reckoned  from  the  same  noon, —  west  when  the 
Greenwich  time  is  greater,  and  east  wheu  it  Is  lest  than 
the  time  at  the  place  of  observation. 

The  angle  X  P  G,  reckoned  westerly  from  P  G,  Is  called 
the  meridian  distance  of  the  obiect  X  from  the  meridian 
P  G,  and  X  P  N  its  meridian  distance  from  the  meridian 
P  N.  A  P  X  is  its  right  ascension,  APS  the  right  as- 
cension of  the  sun,  and  S  P  M  the  conation  of  time,  or 
the  difference  between  mean  and  apparent  time. 

Now,  if  a  be  the  altitude  of  an  object  X,  as  observed  in 
a  given  latitude  /,  say  on  the  meridian  P  N,  and  p  =  P  X, 
its  polar  distance ;  then,  if  we  put  *  =  +  /  +  p), 
the  angle  X  P  N  may  be  determined  from  this  expression, 
sin. 1 )  ( X  P  N )  as  vtsln.  («  —  a)  -  cos.  t  •  sec.  /  ■  cosec.  p. J 
AndXPN  +  APX-APS+SPM-MPN,the 
mean  time  at  the  meridian  P  N. 

P  X,  A  P  X,  A  P  8,  and  S  P  M,  are  furnished  by  the 
Nautical  Almanac :  and  it  is  evident,  therefore,  that 
from  an  observed  altitude  of  a  celestial  object,  with  the 
data  supplied  by  the  Nautical  Almanac,  the  mean  time 
at  the  place  of  observation  may  be  found. 

With  respect  to  the  corresponding  Greenwich  time.  It 
may  be  found  by  means  of  a  chronometer,  whose  error 
and  rate  are  ascertained  before  it  is  taken  to  sea.  For 
example.  If  on  May  4th  the  chronometer  be  4  m.  fast  for 
Greenwich  time,  and  on  May  14th  4  m.  50  s.  fast  for 
Greenwich  time:  then,  if  on  May  30th.  at  sea,  an  altitude 
be  observed  to  determine  time  at  the  place  of  observa- 
tion, when  this  chronometer  shows  5h.  46ro.  12s..  then 
the  true  mean  time  at  Greenwich  Is  Ah.  40m.  2  s. ;  and  if 
the  mean  time  at  the  place  deduced  from  the  observation 
be  3  h.  57  m.  4Mb.,  the  longitude  of  the  place  will  be 
5  b.  40  m.  *  t.  —  3  h.  57  m.  4S  s.  •»  1  h.  42  m.  14  s.  =» 
25°  33'  30"  west. 

The  Greenwich  time  may  also  be  found  by  considering 
the  moon  in  the  heavens  as  the  pointer  of  a  Greenwich 
clock,  and  her  distances  from  the  sun  and  certain  stars 

to  which  they  cor. 
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respond.   These  distance*  are  computed,  and  published 

beforehand  in  the  Nautical  Almanac,  for  every  third 
hour  of  Greenwich  time ;  so  that  if  at  any  moment  we 
ascertain  the  moon's  distance  from  some  such  celestial 
object,  the  Greenwich  time  mar  be  found  by  comparing 
that  distance  with  those  in  the  Nautical  Almanac. 

The  distances  there  given,  however,  are  the  distances 
of  the  objects  as  seen  from  the  centre  of  the  earth  ;  and 
therefore  before  a  distance  observed  on  the  surface  can 
be  made  available  for  finding  the  Greenwich  time,  it  must 
be  reduced  to  what  it  would  have  been  if  the  observation 
had  been  made  at  the  centre.  Many  formulae  have  been 
devised,  and  numerous  and  extensive  collections  of  tables 
have  been  formed,  to  assist  in  making  this  reduction  ;  but 
perhaps  the  following  is  as  convenient  as  any  other  that 
has  been  proposed. 

Let  m  be  the  moon's  app.  senith  dist.,  *  the  sun's  ;  M 
the  moon's  true  zenith  dist.,  8  the  sun's  ;  d  the  app.  dist. 
of  the  centres  of  the  objects,  and  D  the  required  or  the 
true  distance,  and  put 

A  J(M  +  S),B«4(m  +  $  +  d)  —  d, 
mii.X  a>  vAcosec.S'cosec  m  •  sin.  M  •  »in.  8"  sln.A'sin.B) 

then  sin.  |  D  =  V  [»b».  (A  +  X)  sin.  (A  -  X)]. 

To  compute  Ike  bearing  of  the  run,  i 
distance,  atd  latihuW  being  known  :  — 

Let  a  n*  the  altitude,  /  ==  the  latitude,  p  tm  the  polar 
dittance,  S  =  I  (a  +  /  +  p),  and  H  the  required  bearing,  or 
azimuth  —  estimated  from  the  south  when  the  latitude  is 
north,  and  from  the  north  when  the  latitude  is  south  : 
towards  the  east  when  the  altitude  U  Increasing,  and 
towards  the  west  when  It  Is  decreasing,  then 
.      sin.J  B  =V[*ec.  a  sec. /cos.  S- cos.  (S -/>)]. 

If  the  compass  bearing  of  the  object  be  observed  when 
the  altitude  is  taken,  the  variation  of  the  compass  may 
hence  be  found  ;  for  let  B'  —  the  compass  bearing ;  then 
the  variation  is  B  +  B'  or  15  —  1'/,  the  sign  +  being  used 
when  one  hearing  is  eastward  and  the  other  westward, 
and  —  when  both  are  on  the  same  side  of  the  meridian  ; 
and  the  variation  is  west  when  B  is  to 
ward  when  It  Is  to  the  right  of  1  V . 

For  an  account  of  the  history  of  navigation,  the  reader 
is  referred  to  the  Introduction  to  Robertson's  Elements 
of  Navigation.  Of  modern  works  on  this  subject  In 
general  use  among  British  seamen,  we  may  notice  those 

3 Dr.  Inman  ;  and  particularly  those  of  Mr. Riddle  and 
Lieut.  Raper,  treating  both  of  the  theory  and  practice. 
The  Epitomes  of  Moore,  Mackay,  and  Norie  are  also 
very  useful  compilations,  and  have  long  bad  an  exten- 
sive circulation. 

NAVIGA'TION  ACTS.  Several  statutes  of  our 
early  kings  were  passed  with  a  view  to  confine  particular 
branches  of  the  English  carrying  trade  to  English  mer- 
chants ;  but  as  th«!V  were  generally  enacted  merely  for 
some  temporary  object,  they  produced  little  effect.  In 
1650  the  first  navigation  act  was  framed  under  the  re- 
publican government;  partly  with  a  view  to  punish  the 
inhabitants  of  the  sugar  Islands,  who  were  chiefly  loy. 
alisU,  partly  In  hostility  to  the  Dutch.  It  prohibited 
foreign  vessels  from  trading  to  the  English  colonies  (a 
prohibition  extended,  in  1651,  to  the  mother  country), 
without  a  licence  from  the  council  of  state.  In  1660  the 
government  of  Charles  II.  re-enacted  these  prohibitions 
on  a  more  extended  scale.  The  chief  articles  of  the  act 
19  Car.  2.  c.  18.  are,  that  no  goods  be  carried  to  or  from 
any  English  colonies  but  In  vessels  built  within  the 
English  dominions,  or  really  the  property  of  English- 
men, and  whose  masters,  and  at  least  three  fourths  of 
the  crew,  are  English  ;  that  no  goods  of  foreign  growth 
or  manufacture  (with  specified  exceptions),  be  imported 
in  English  vessels,  except  from  the  country  where  they 
are  grown  and  manufactured  ;  that  sugar,  tobacco,  and 
other  colonial  commodities  (thence  called  in  trade  enu- 
merated', be  imported  into  no  part  of  Europe  but  Eng- 
land and  her  dominions.  The  history  of  these  acts,  so 
much  extolled  by  British  politicians,  and  termed  by 
some  the  charta  maritima  of  England,  and  of  the  modi, 
iications  which  their  provisions  have  since  undergone, 
especially  by  Mr.  Huskisson's  act,  6  Geo.  4.  c.  109.,  <■ 
succinctly  traced  in  note  xi.  of  M  Culloch  s  edition  of  the 
Wealth  of  Nations. 

NAVl'RE.  (Fr.)  An  order  of  knighthood  instituted  by 
St.  Louis,  king  of  France,  in  1200.  to  encourage  the  lords 
of  France  to  undertake  the  expedition  to  the  Holy  Land. 
After  having  fallen  Into  desuetude,  it  was  agnin  revived, 
with  renewed  lustre,  in  1448,  under  the  name  of  the  order 
of  the  crescent.  This  order  derived  Its  name  either  from 
the  circumstance  that  the  collars  of  the  knights  belonging 
to  it  had  a  ship  pendent  from  them,  or  because  the  knights 
were  allowed  to  bear  in  their  arms  a  ship  argent  in  chief. 

NA'VY  ( Lat.  navls,  a  skip).  In  Its  most  extended 
signification  is  applied  both  to  the  mercantile  and  military 
marine  of  a  nation ;  but  it  Is  more  commonly  restricted  to 
vessels  of  war  only,  all  others  being  said  to  belong  to  the 
merchant  service.  In  treating  of  the  navy,  It  Is  usual  to 
sr  It  under  two  distinct  ' 
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personnel :  the  former  comprising  all  that  relates  to  the 

construction,  armament,  and  equipment  of  ships  ;  tbc 
latter  including  all  who  receive  rank,  pay,  or  emolument 
in  the  service  of  the  navy,  and  whatever  concerns  the 
appointment,  station,  and  duties  of  officers,  sailors,  and 
marines.  Under  the  different  heads  the  reader  will  hud 
a  notice  of  the  chief  subjects  included  In  the  materiel  of 
the  navy;  and  we  shall  In  the  present  article  restrict 
ourselves  to  some  general  remarks  respecting  its  history, 
management,  and  present  state,  which  may  serve  to  give 
a  coup  d'o?il  of  the  whole  subject,  and  which  could  not 
well  be  comprised  under  separate  heads. 

The  naval  history  of  England  Is  usually  divided  Into 
three  eras ;  the  first  comprising  all  the  period  that  pre- 
ceded the  reign  of  Henry  VIII. ;  the  second  ending  with 
the  restoration  of  Charles  II.;  and  the  third  from  the 
Restoration  down  to  the  present  time.  Omitting  all  that 
period  of  English  naval  history  that  intervened  between 
the  Conquest  and  the  reign  of  Henry  VIII.  as  too  unim- 
portant to  be  dwelt  upon  In  a  sketch  of  this  nature,  we 
may  state,  before  passing  to  the  second  period,  thai  the 
first  ship,  properly  so  called,  of  the  British  navy,  was 
built  by  Henry  VII.  in  the  third  year  of  his  reign.  She 
at  Harry,"  had  three  masts  carried 
138  feet  In  length,  and  36  feet  in 
le  to  outside,  and  cost  upwards  of 
14,000/.  This  ship  constituted  the  most  noble  monument 
of  Henry  VII. 's  regard  for  the  navy;  but  his  design* 
were  matured  and  perfected  by  his  son  Henry  VII!  ,  in 
whose  reign  England  may  be  said  to  have  first  possessed 
a  permanent  navy.  Previously  to  his  reign  our  sove- 
reigns had  but  few  ships  ;  when  they  wished  to  transport 
an  army  to  France,  or  to  undertake  any  considerable 
naval  enterprise,  It  was  usually  effected  by  requisitions  of 
ships  and  seamen  from  the  different  seaport  towns  of  the 
kingdom,  or  by  hiring  them  from  the  merchants  of  Ham- 
burg, Lubeck,  Genoa,  ttc. ;  which  were  dismissed  as  soon 
as  the  occasion  for  their  service  was  over.  But  Henry, 
whose  naval  force,  as  in  the  preceding  reigns,  was  chiefly 
dependent  on  foreign  auxiliaries,  caused  several  "  shippes 
royall"  to  be  constructed  for  the  service  of  the  state  ;  one 
of  which,  the  "  Regent,"  measured  1000  tons  burthen,  and 
another,  the  "  Marie  Rose,"  measured  500  tons  burthen, 
and  carried  700  men.  At  the  conclusion  of  hi-,  reign  in 
Jan.  1547,  the  verified  list  of  the  navy  amounted  to  se- 
venty-one ships  and  vessels  of  all  sorts,  measuring  1 1 ,204 
tons.  During  the  succeeding  reigns  of  Edward  VI.  and 
Mary,  the  naval  force  of  England  diminished  considerably, 
and  at  the  demise  of  the  latter  In  1598  amounted  only  to 
twenty-six  vessels,  measuring  7,1 10 tons  burthen.  During 
the  long  and  prosperous  reign  of  Elisabeth  which  cn»ued, 
the  navy  was  greatly  encouraged.    The  naval  force  col- 


lected to  oppose  the  Armada,  which  consisted  of  1. Mi  ships 
with  nearly  30,000  men,  amounted  to  176  sail  equipped 
with  about  15.000  men  ;  of  these  34  ships  with  6,**>  men. 
a  lamer  royal  armament  than  had  ever  before  assembled 


a  larger  royal  armament  than  had 
together,  belonged  to  the  crown,  the 
made  up  from  London,  Bristol,  Yarmouth,  the  Cinque 
Ports,  Ac.  During  the  last  twenty-five  years  of  Elisa- 
beth's reign  the  navy  almost  doubled  Its  number ;  and  at 
her  death,  In  1603,  it  amounted  to  forty-two  shins,  mea- 
suring 17,055  tons,  and  carrying  H.34G  seamen.  The  reign 
of  James  I.  was  remarkable  for  the  first  able  and  scien- 
tific naval  architect,  Phincas  Pett,  to  whom  the  art  of 
shipbuilding  was  Indebted  for  many  Improvements.  "  In 
my  own  time,"  says  Raleigh,  *'  the  shape  of  our  English 
ships  hath  been  greatly  bettered  ;  in  extremity  we  carry 
our  ordnance  better  than  we  were  wont ;  we  have  added 
cro&sc-pillars  in  our  royall  shippes  to  strengthen  them  , 
we  have  given  longer  floarestoour  shippes  than  in  olden 
times,  and  better  bearing  under  water.  *  The  striking  of 
topmasts  was  also  invented  in  this  reign  ;  and  besides  the 
improved  shape  of  the  vessels,  Raleigh  mentions  various 
minor  improvements,  adding,  "  to  the  courses  we  bare 
devised  studdlngsails,  spritsails,  and  topsails ;  the  weigh- 
ing  of  the  capstan  Is  also  new,  and  the  chain-pump  and 
bonnet ;  we  have  fallen  Into  consideration  of  the  length 
of  cables,  and  by  it  we  resist  the  malice  of  the 
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winds  that  can  blow."  At  the  death  of  J 
the  royal  navy  consisted  of  thirty-three 
19.400  tons.  The  navy  was  first  divided 
classes  under  Charles  I 
the  beginning  of  his  reign,  and 
reign  of  the  Seas,"  a  larger  ship 
In  England,  carrying  luo  guns,  and  measuring  16*3  tons. 
But  in  1648  Prince  Rupert  carried  off  twenty-five  ships, 
none  of  which  ever  returned  to  England ;  and  so  reduced 
was  the  nary  at  the  commencement  of  Crom well's  go- 
vernment, that  he  could  muster  only  fourteen  men-of- 
war,  some  of  them  carrying  only  forty  guns.  But  hti 
vigorous  administration  speedily  raised  the  navy  to  a 
magnitude  and  power  formerly  unknowu  ;  and  uuJer  the 
command  of  Blake,  it  became  not  merely  equal  but  su- 
perior to  that  of  the  Dutch,  then  the  grcate»t  maritime 
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power  of  Europe.  It  was  daring  the  Protectorate  that 
the  claue*  Into  which  Charles  I.  bad  first  divided  the 


:u»y  were  clearly  defined,  i 
U.sbed.  which  ha*,  with  little  alteration,  remafned  In  force 
down  to  the  present  time.  At  the  death  of  Cromwell 
in  1658,  the  navy  amounted  to  one  hundred  and  fifty-seven 
ships,  measuring  21,<J10  tons,  and  carrying  50.000  men. 

At  the  restoration  of  Charles  II.  In  1660  (from  which 
it  dated  the  third  period  of  English  naval  hUtory),  the 
whole  fleet  amounted  to  only  sixty-five  ships  ;  but  under 
the  able  administration  of  the  Duke  of  York,  the  royal 
fleet  soon  augmented  to  a  fine  armament ;  and  though 
the  retirement  of  the  latter,  in  consequence  of  his  in- 
ability to  take  the  Test  Act,  and  the  subsequent  extra. 
vAgance  of  the  king,  caused  the  navy  to  decay,  yet  such 
prompt  and  effective  measures  were  afterwards  taken  by 
the  Duke,  on  his  recall  to  office,  for  its  restoration,  that 
at  the  demise  of  Charles  II.  the  navy  amounted  to  179 
vessels,  measuring  103,558  tons.  During  the  foregoing 
reign,  a  remarkable  change  had  taken  place  in  scientific 
and  mechanical  operations,  and  the  art  of  shipbuilding,  to 
long  practised  on  vague  and  Imperfect  principles,  began 
to  be  more  highly  and  extensively  developed ;  for  not 
only  were  the  proportions  and  qualities  of  vessels  im- 
proved, but  the  mind  of  the  designer  was  directed  to 
theoretical  investigation  ;  and  thus,  coeval  with  the  third 
period  of  naval  history,  may  be  justly  reckoned  the  full 
development  of  the  science  of  naval  architecture.  On  his 
secession  to  the  throne  James  II.  continued  to  evince  the 
Nunc  warm  interest  which,  as  lord  high  admiral,  he  had 
always  manifested  for  the  welfare  of  the  navy.  He  sus- 
pended the  navy  board,  and  appointed  a  new  commission, 
ch  he  joined  Sir  Anthony  Deane,  the  best  naval 
of  the  time:  four  hundred  thousand  pounds 
ally  set  apart  for  naval  purposes  ;  and  so  dili- 
the  commissioners  in  the  discharge  of  their 
duty,  that  on  the  abdication  of  James,  in  lfi88,  the  navy 
amounted  to  173  sail,  measuring  101,892  tons,  and  carry- 
ing: 6930  guns  and  42,003  men.  Under  the  administration 
of  William  and  Mary,  who  made  little  alteration  in  the 
system  adopted  by  their  predecessor,  99  new  ships  were 
added  to  the  fleet ;  and  the  celebrated  engagement  off 
Cape  la  Ilogue,  in  1692,  gave  the  British  navy  an  ascend- 
ency over  that  of  France,  which  it  has  ever  since  pre- 
trrved.  Queen  Anne  at  her  accession  found  the  navy 
(o  consist  of  372  vessels,  measuring  159.020  tons  ;  but  in 
the  third  year  of  her  reign  a  most  destructive  storm 
visited  this  country  and  the  adjacent  coasts,  by  which  the 
navy  sustained  great  damage  and  loss.  No  fewer  than 
t--o  men-of-war  were  totally  lost,  and  many  more  were 
driven  on  shore  and  damaged.  All  measures  adding  to 
the  strength  and  efficiency  of  the  navy  were  exceedingly 
popular  during  this  reign,  and  every  plan  compatible 
»ith  financial  economy  was  adopted  for  Its  benefit;  so 
that  though  the  number  of  ships  was  less  at  the  end  of 
Anne's  reign.  17H,  than  at  its  commencement,  the  ton- 
nage  had  increased  8199  tons.  During  the  first  four 
years  of  George  L.  large  sums  were  voted  for  the  extra- 
ordinary repairs  which  were  required  after  the  long  war. 
A  general  survey  was  made  of  the  dockyards  and  sea- 
Hares  ;  new  dimensions  for  several  classes  of  shins  were 
established  ;  and  at  the  death  of  this  monarch.  In  1727. 
the  navy  consisted  of  233  ships,  measuring  170,862  tons. 
The  navy  remained  stationary  for  the  first  twelve  years 
of  the  retgn  of  (Jeorge  11;  but  on  hostilities  breaking  out 
*rth  Spain,  in  1739,  the  navy  was  considerably  augmented, 
and  a  scale  of  increased  dimensions  was  established  In 


1741  In  the  wars  of  1744  and  1755,  our  naval  enterprises 
were  crowned  with  the  most  signal  success  ;  and  at  the 
demise  of  George  II.,  in  1760,  the  navy  consisted  ol  413 
ships,  measuring  321,104  tons,  the  vote  for  the  naval 
service  of  that  year  being  5.61 1.508/.,  51,645  seamen,  and 
18,355  marines.  The  unprecedented  progress  of  the  navy 
during  the  long  reign  of  George  III.  is  familiar  to  all. 
It  may  be  sufficient,  therefore,  to  observe,  that  though 
the  combined  fleets  of  France  and  Spain  appeared  to  have 
an  ascendency  during  the  American  war,  the  victories  of 
Rodney  restored  our  previous  superiority.  The  nature 
of  the  struggle  with  revolutionary  France,  the  bitterness 
with  which  It  was  carried  on,  and  the  fleets  required  not 
merely  for  the  protection  of  our  own  shores,  but  for  that 
of  our  mercantile  shipping  and  of  our  numerous  colonies 
in  all  parts  of  the  world,  led  to  an  immense  increase  of 
our  naval  force ;  and  while  our  navy  was  thus  progres- 
sively augmented,  the  decisive  victory  of  the  1st  of  June, 
1794,  followed  hy  those  of  St.  Vincent,  Camperdown,  the 
Nile,  Copenhagen,  and  Trafalgar,  almost  destroyed  every 
fleet  that  could  be  opposed  to  it,  leaving  us  the  undis- 
puted masters  of  the  ocean. 

From  the  commencement  of  hostilities  In  1793  to  the 
peace  of  Amiens,  the  following  table  will  show  the  losses 
sustained  both  by  the  English  and  their  enemies,  in- 
cluding the  ships  surrendered  to  be  held  in  trust. 


Captured  from  the  Knomr 
Khi|„  of  tl.c  lino 


Lou  »u»Uln<-d  by  the  EngtJth. 
°Mp*orih«Ua«      -      .  a 

sij! 

Total  59  Total 
From  the  declaration  of  war  lo  May,  1803,  to  the  ge- 
neral peace  concluded  In  1815,  the  number  of  ships  and 
vessels  of  war  captured  and  destroyed  by  the  British,  with 
the  amount  of  loss  sustained  by  our  fleets  during  the  i 
period,  will  be  found  in  the  following  abstract :  — 


Total  154 


of  the  line 


Total  Ml 


0 
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In  the  last  seven  years  of  the  war  the  British  naval 
force  averaged  one  hundred  and  forty  ships  of  the  line  in 
commission,  and  five  hundred  and  eighty  frigates,  sloops, 
and  smaller  vessels ;  those  in  harbour,  ordinary,  and 
building,  being  estimated  at  three  hundred  during  the 
same  period.  Since  the  peace  of  1815  great  Improve- 
ments have  taken  place  in  every  department  of  naval 
architecture ;  masts,  rigging,  sails,  ordnance,  implements, 
and  instruments,  have  all  undergone  revision ;  alter- 
ations, not  only  in  the  form  and  magnitude  of  British 
ships,  but  even  In  the  arrangement  of  the  materials  com- 
posing them,  have  been  effected ;  and  it  is  perhaps  not 
going  too  far  to  assert,  that  never  at  any  former  period 
was  our  navy  in  a  condition  better  calculated  to  maintain 
its  long  undisputed  sovereignty  of  the  ocean. 

The  following  table  will  show  the  force  of  the  British 
Navy  at  five  distinct  periods :  vli.  the  year  after  the  break- 
ing out  of  the  French  revolutionary  war  ;  in  1830,  five  years 
subsequently  to  the  peace ;  in  1830,  on  the  accession  of 
William  I V.  ;  on  the  accession  of  her  present  Majesty, 
In  1837  ;  and  in  1840,  the  date  of  the  last  official  list :  — 


vote  for  the  service  of  the  navy 

I  :  — 

Seamen  (Including  officers)  - 
Marines  (ditto) 
_,  Boys  .... 

,n.ho^rlCC.0niM-«-  * 
Half  pay  and  re-  j  Naval  officers 


To  be  employed; 
in  the  fleet    -  ' 


815 


Grand  total   -  48,315 


Classes  and  Raits.— It  is  of  great  importance,  hi  order 
to  insure  union  in  the  movements  of  a  fleet  and  to  faci- 
litate the  fitting  out  and  repair  of  ships,  that  those  of  the 
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In  sixe  or 
i  vessels  ap- 
pear to  have  boeu  ■  rated  "  from  the  complement  assigned 
to  each,  without  any  reference  to  the  ordnance  they  car- 
ried ;  but  on  the  recommendation  of  a  committee  ap- 
pointed in  1745  this  method  was  superseded  by  classifi- 
cation according  togunt.  In  171*3  our  ships,  which,  in  con- 
I  of  the  previous  wars,  had  outgrown  their  esta- 
of  ordnance,  were  rated  anew  at  so  many  guns 
and  upwards;  but  the  latitude  of  the  term  "and  up- 
wards giving  rise  to  great  irregularities,  an  investigation 
took  place  in  1816,  when  by  an  order  in  council  the  rule 
which  existed  previously  to  1733  was  revived,  and  ships 
were  ordered  to  be  rated  thenceforth  from  the  number  of 
guns  and  carronades  actually  carried,  and  not  according 
to  the  erroneous  denominations  which  had  latterly  grown 
into  use.  His  late  majesty  William  IV.  made  some  al- 
teration in  this  mode  of  rating  ships,  but  not  such  as  ma- 
terially to  interfere  with  the  arrangement  introduced  by 
his  predecessor.  The  royal  navy, as  at  present  constituted*, 
comprises  three  principal  classes:  —  1.  Rated  ships  and 
yachts,  including  raiees,  frigates,  and  corvettes.  2.  Ships 
and  bomb  vessels.  Including  vessels  corvette-built  or 
otherwise.  3.  All  smaller  vessels,  including  brigs,  ketches, 
brigantines,  schooners,  cutters,  tenders,  &c.  Ships  of  the 
first  class  are  commanded  by  captains  ;  of  the  second  class, 
by  commanders ;  of  the  third  class,  by  lieutenants  and 
subordinate  officers. 

By  the  regulations  of  IR33,  the  following  rates  were  es- 
tablished :—Fir$t  rate :  all  three-decked  ships.  Second 
rate :  one  of  her  Majesty's  yachts,  and  all  two-decked 
ships  whose  war  complements  consist  of  700  men  and  up- 
wards. Third  rate ;  the  other  royal  yachts,  ami  all 
bearing  the  * 


tie  flag  or  pendant  of  an  admiral  or  cap 
ent  of  a  dock-yard  ;  and  all  ships jarhu 


description,  must  be  decided  upon  by  them  before  they 
are  undertaken.  (  Sup.  to  Encyc.  Bntan.,  art.  "  Navy  ") 
Under  the  superintendence  or  the  lords  commission- 
ers, the  civil  departments  of  the  admiralty  are  directed 
by  a  surveyor  of  the  navy,  an  accountant-general,  a  store- 
keeper-general, a  comptroller  of  victualling,  and  a  phy- 


There  are  three  gradations  of  admirals,  vis.  | 
vice-admirals,  and  roar-admirals  ;  and  each  of  these  dig- 
nities consists  of  three  divisions,  distinguished  by  the 
colour  of  their  flag*.  Thus,  there  are  admirals  of  the 
red,  the  white,  and  the  blue  squadrons,  bearing  their 
respective  flags  at  the  maln-top-gallant-mast  head  ;  vice- 
admirals  of  the  red,  the  white,  and  the  blue  squadron*, 
bearing  their  respective  flags  at  the  fore- top-gal  Lant -rant 
head  ;  and  rear-admirals  of  the  red.  the  white,  and  the 
blue  squadrons,  bearing  their  respective  flags  at  the  mixen- 
top-gallant-mast  head.  All  admirals,  whatever  be  their 
rank,  take  the  common  title  of  flag  qffUert. 

Admirals  rank  with  generals  In  the  army,  vice -admirals 
with  lieutenant-generals,  and  rear-admirals  with  major- 
generals.  The  command  of  each  ship  is  entrusted  to  a 
captain,  or  to  a  commander,  who  has  under  him  a  certain 
number  of  lieutenants,  according  to  the  size  of  the  ship, 
with  a  master,  purser,  midshipmen,  gunners,  Ac.  A  cap- 
tain of  three  years'  standing  ranks  with  a  colonel  in  the 
army,  and  a  captain  of  less  than  three  years'  standing  with 
ft  lieutenant-colonel ;  a  commander  ranks  with  a  major, 
and  a  lieutenant  with  a  captain.  The  captain  is  respon- 
sible for  the  discipline  and  efficiency  of  the  crew,  and  the 
good  order  of  the  ship.  Notwithstanding  he  Is  fur- 
nished with  minute  Instructions  for  his  guidance  in  every 
particular,  much  must  always  necessarily  depend  on  his 
conduct  and  character.  He  has  power  to  < 
mcnt  to  be  Inflicted  ;  but  It  must  I 
of  all  the  officers  and  ship's 


are  under 
com- 
plements are  under  250. 

Steam  vessels  are  assigned  a  rate  at  the  discretion  of 
the  lords  of  the  admiralty.  Ships  or  vessels  fitted  as 
troop  ships,  surveying  ships,  fire  ships,  store  ships,  or 
vessels  used  on  any  temporary  service,  are  also  given  a 
rate  not  above  the  fourth.  Ships  of  the  1st  rate  carry 
100  guns  and  upwards  ;  those  of  the  2d  rate  80  and  up- 
wards ,  the  3d  rate  from  70  to  80 ;  the  4th  rate  from  SO  to 
70 ;  the  5th  rate  from  36  to  50 ;  and  the  6tb  rate  from  24 
to  36.  (For  the  chief  of  these  details  we  are  indebted  to 
an  able  and  beautiful  little  work  recently  published,  en- 
titled an  Epitome  of  the  Royal  Naval  Service  of  England, 

D)  Mr.  Miles.) 

Government  of  the  Xary.  —  The  general  direction  and 
control  of  all  affairs  connected  with  the  navy  is  Intrusted, 
under  her  Majesty,  to  the  lord  high  admiral,  or  to  the 
commissioners  for  discharging  the  functions  of  that  of- 
ficer. The  duties  of  the  lord  high  admiral  were  for- 
merly judicial  as  well  as  administrative ;  he  having  not 
merely  to  govern  the  navy,  but  to  preside  over  a  court  for 
adjudging  all  nautical  cases,  and  for  taking  cognisance  of 
all  offences  committed  on  the  high  seas.  Hut  the  judicial 
are  now  separated  from  the  other  duties  of  this  high 
functionary,  being  devolved  upon  the  judge  of  the  Ad- 
miralty Court.  See  Admiralty,  Court  or. 

From  the  reign  of  Queen  Anne  down  to  the  present 
time,  wtth  the  exception  of  the  short  period  during  which 
William  IV.,  when  Duke  of  Clarence,  held  the  office, 
the  duties  of  the  lord  high  admiral  have  been  dis- 
charged by  commissioners.  These  have  consisted  ge- 
nerally of  a  first  lord,  and  of  four  or  six  junior  lords. 
Civilians  may  be  appointed  to  these  offices  ;  but  at  least 
two  of  the  lords  are  always  professional  men.  But,  though 
assisted  by  junior  lords  practically,  all  the  power  and  au- 
thority of  the  board  is  vested  in  the  first  lord.  The  pow- 
ers exercised  by  the  Board  of  Admiralty  are  very  extensive 
and  important.  By  their  orders  all  ships  are  built,  repaired, 
m  1 4 1 1  for  tea,  or  laid  up  in  ordinary,  broken  up,  or  sold ; 
put  In  commission,  or  out  of  commission  ;  armed,  stored, 
and  provisioned ;  employed  on  the  home  or  on  foreign 
stations.  All  appointments  or  removals  of  commission 
and  warrant  officers  are  made  by  them,  and  all  instruc- 
tions issued  for  the  guidance  or  their  commanders  ;  ail 
promotions  In  the  several  ranks  emanate  from  them ;  all 
honours  bestowed  for  and  without  services,  and  all  pen- 
sions, gratuities,  and  sii|>erannuationf  for  wounds,  in- 
firmities, and  long  services,  arc  granted  on  their  recom- 
mendation. All  returns  from  the  fleet  arc  sent  to  the 
Board  of  Admiralty,  and  every  thing  that  relates  to  the  |  of  fourteen 
discipline  and  good  order  of  every  ship.  All  orders  for 
the  payment  of  naval  moneys  are  issued  by  the  lords  com- 
missioners of  the  admiralty ;  and  the  annual  estimate  of 
the  expenses  of  the  navy,  prepared  by  them,  is  laid  be- 
fore parliament  for  its  sanction.  All  new  Inventions  and 
experiments  are  submitted  to  them  before  being  Intro- 
duced Into  the  service  .  all  draughts  of  ships  must  have 
r  approval ;  all  repairs,  alteration 


stating  all  the  circumstances,  mus 
ship's  log,  an  abstract  of  which  Is  I 

niralty.  This  regulation  has  tended  to  repress 
inconsiderate  punishment ;  and  has  done  much 
e  the  conduct  of  the  officers,  as  well  as  to  pro- 


quart  rr 

to  the  admiralty, 
hasty  and  f 
to  improve  i 

mote  the  proper  discipline  of  the  navy. 

Composition  of  the  Nmff.  —  The  navy  is  composed  of 
two  bodies  of  men  —  seamen  and  marines  (tee  Marimu) ; 
and  the  officers  under  whose  command  it  Is  placed  are 
divided  Into  three  classes,  vis.  commissioned,  warrant, 
and  petty  officers.  Commissioned  officers  comprise  flag 
officers  (see  supra),  commodores,  captains,  com- 
manders* and  lieutenants,  appointed  by  commission  from 
the  lords  commissioners  or  the  admiralty,  or  by  a  com. 
mander-in-chief  having  authority  In  cases  of  vacancies 
by  death  or  the  decisions  of  courts  martial  abroad  to 
make  such  appointments.  Warrant  officers  are  tho*e 
who  hold  their  appointment  by  warrant  from  the  lords 
commissioners  of  the  admiralty ;  to  this  class  belong 
masters,  secretaries,  physicians,  surgeons,  Ac.  Petty 
officers  are  divided  Into  two  classes,  ouarter-deek  and 
working;  the  former,  comprising  midshipmen,  master's 
assistants,  volunteers,  Ac,  are  entered  by  order  of  the 
lords  commissioners,  or  try  a  commander-in-chief  abroad  ; 
the  latter,  including  captains  of  the  maintop,  foretop.  Ac. 


Ac,  are  appointed  by  the  captain  or 
ship  or  vessel  to  which  they  belong. 

Any  person  may  enter  the  navy  as  a 
on  application  to  the 
Majesty's  ships  in 


on  seaman, 
of  any  of 
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who  have 
seafaring 

men,  besides  numerous  gradations  of 
which  they  arc  rated  at  the  discretion  of  the  < 
officer.  Seamen  are  also  obtained  for  the  navy,  at  the 
breaking  out  of  a  war  or  any  other  emergency,  by  the 
practice  of  impressment.  The  antiquity  and  legality  of 
this  practice  eaunot  be  questioned  ,  but  very  great  and 
serious  doubts  have  been  and  may  be  entertained  at  to 
its  expediency.  Foreigners  are  the  only  persons  exempted 
at  common  law  from  Impressment ;  but  exemptions  nave 
been  creates!  by  acts  of  parliament  in  favour  of  v  ark*  is 
classes,  as  landsmen,  apprentices),  seamen  employed  in 
the  fisheries,  watermen  in  the  service  of  fire  Insurance 
companies,  Ac   See  Imprrmmrist. 

Young  gentlemen  enter  the  service  as  volunteers  of  the 
first  class  ;  and  every  officer  commissioning  a  ship  Is  al- 
lowed to  make  one  fresh  entry.  A  volunteer  must  remain 
two  complete  years  In  that  capacity,  and  attain  the  age 
before  he  can  be  rated  a  midshipman  ;  when 
he  has  completed  six  years'  service,  and  attained  the  age 
of  nineteen,  he  may  be  examined  in  seamanship,  and 
also  in  navigation,  for  the  rank  of  lieutenant ;  and  should 
he  pass  such  examinations,  be  is  eligible  to  hold  a  war- 
rant as  mate,  if  his  conduct  be  satisfactory  to  his  captain. 

No  person  can  receive  a  commission  as  lieutenant  un- 
less he  hare  passed  both  the  above  examinations ;  but 
having  done  so.  he  is  eligible  for  L 
A  lieutenant  is  not  eligible  for  •  l 


Digitized  by  Google 


NAZARITE. 

ikm  till  he  have  served  two  years  at  tea  In  a  ship  of  war 
as  lieutenant ;  nor  is  a  commander  eligible  Tor  a  captain's 
commission  till  he  Lave  served  one  complete  year  at  aea 
In  a  ihip  of  war  aa  commander. 

lo  IM30  a  temporary  reatriction  was  placed  on  promo- 
tions by  a  minute  of  the  Admiralty  BoArd.  This  limited 
the  promotion  of  officers  to  the  rank  of  captain,  and  all 
Mow  that  rank  to  filling  up  one  in  three  vacancies  on 
the  list,  with  the  exception,  via.,  1st,  of  death  vacancies 
on  foreign  stations,  which  the  commanders-in-chief  have 
authority  to  fill  up  ;  2d,  the  reservation  to  the  admiralty 
of  power  to  promote  for  special  or  brilliant  services ;  3d, 
of  the  occasion  of  a  commander-in-chief  striking  hi.  flag  ; 


b  Vt  taking  place; 

in 

W;  via. 

Id  war         -         -         .        -  4  _ 

In  peace  -        -6  — 

All  other  classes  of  officers,  aa  was  remarked  above, 
are  promoted  at  the  discretion  of  the  Board  of  Admi- 
ralty. For  the  various  Important  subjects  connected 
with  the  pay,  pension,  discipline, &c.  of  the  navy,  see  the 
Saiy  List.  See,  alio.  Statistics  of  the  British  Empire  ; 
and  the  valuable  little  work  above  referred  to.  Epitome 
0/  the  Rental  S'apal  Service  of  England,  London,  1841. 
For  other  particulars  relating  to  the  navy,  see  Naval 
AacotTECTURK,  Ship,  and  the  other  naval  articles,  which 
» ill  be  found  under  their  respective  heads  in  this  work. 

NA'ZA  RITE  (Hen.  naxar,  to  separate),  signified, 
in  the  Jewish  dispensation,  one  separated  to  the  Lord  by 
avow.  (Numbers,  chap.  6.)  The  chief  observances  of 
'  •  Nazarites  were,  to  refrain  from  drinking  wine,  to 
••jfler  the  hair  to  grow,  and  to  avoid  coming  In  contact 
with  a  corpse.  This  word  must  be  distinguished  from 
Narareue,  which  signified  a  native  of  Naiareth,  and  was 
applied  in  contempt  to  the  carry  Christians,  inasmuch 
**  they  were  followers  of  Jesus  or  Nazareth. 

In  some  Eastern  countries  some  Christian  communi- 
ties are  still  to  be  met  with  which  have  retained  the  ap- 
pellation of  Naiarene*.  The  sect  of  Nuarenes,  which 
sprung  up  in  Palestine  in  the  second  century,  endeavoured 
to  engraft  the  rites  and  observances  of  the  Jews  on  the 
religion  of  Jesus  Christ ;  in  this  respect  thev  bore  a  con- 
oderable  resemblance  to  the  Ebionitcs,  whose  contem- 
poraries they  were,  but  with  whom  they  must  not  be  con- 
founded. No  traces  of  them  existed  In  the  5th  century. 
NEAP,  or  NEEP  TIDES,  are  the  lowest  tides,  being 
are  produced  when  the  attractions  of  the 
1  on  the  waters  of  the  ocean  are  exerted  in 
to  each  other.   When  the  two 


tides 
and 


NEAT.  A  term  applied  to  cattle :  neat's  foot  oil  it  the 
fit  obtained  by  boiling  calves"  feet. 

NE'BULX.  (La*,  nebula,  a  cloud.)  In  Astronomy,  the 
(uroe  given,  on  account  of  their  general  cloudy  appearance, 
la  a  very  numerous  class  of  celestial  objects,  being,  how- 
ever, for  by  far  the  greater  part,  telescopic,  and  only  visible 
in  telescopes  of  considerable  power. 

It  is  to  Sir  William  Herachel  that  astronomy  Is  ta- 
bbied for  the  first  examination  and  analysis  of  these  re- 
markable objects.  A  few  of  them  have  indeed  been  known 
'tnce  the  discovery  of  the  telescope,  and  one  or  two  of 
them  are  visible  to  the  naked  eye  ;  but  his  powerful  te- 
lescopes first  disclosed  the  fact  of  their  existence  In  im- 
mense numbers,  and  In  all  quarters  of  the  heavens,  not 
indeed  distributed  uniformly,  but,  generally  speaking, 
*ith  a  marked  preference  to  a  broad  sane,  crossing  the 
nilky-way  nearly  at  right  angles,  and  whose  general  di- 
rection is  not  very  remote  from  that  of  the  hour  circle  of 
*  and  lia. 

Nebular  are  divided  by  Sir  W.  Herschel  into  the  fol- 
lowing classes :  —  1st,  Clusters  of  stars,  in  which  the  stars 
if  clearly  distinguishable :  2d,  Resolvable  nebulae,  or 
>och  as  excite  a  suspicion  that  they  consist  of  stars,  and 
«  htch  any  increase  of  the  optical  power  of  the  telescope 
night  be  expected  to  resolve  Into  distinct  stars  ;  3d,  Me- 
tallic, properly  so  called,  in  which  there  is  no  appearance 
*rtatever  of  stars  ;  4th.  Planetary  nebular  ;  5th,  Stellar 
hrbul*  ;  and,  6th,  Nebulous  stars. 

Ousters  of  Stars.  —  These  are  either  globular  or  of  an 
irregular  figure,  forming  bright  isolated  patches,  which 
attract  attention,  as  If  they  were  brought  together  by 
►me  general  cause.  The  Pleiades  is  a  cluster  of  this  sort : 
u*  naked  eye  can  distinctly  perceive  six  or  seven  stars  in  I 
K  and  may  catch  occasional  glimpses  of  a  great  many 
ftore ;  but  the  telescope  shows  fifty  or  sixty  crowded  to- 
reber.  In  a  very  moderate  space,  and  insulated  from  the 
'«  of  the  heavens.  A  luminous  spot,  called  Prarsepe,  or 
•k»  Beehive,  In  the  constellation  Lancer,  Is  resolved  en 
(  rely  into  Uars  by  an  ordinary  telescope,   in  the 


NEBUUK. 

handle  of  Perseus  Is  another  such  spot,  crowded  with 
stars,  but  not  so  easily  resolved.  There  are  a  great 
number  of  less  distinct  nebulous  specks  of  the  same  kind, 
which  in  ordinary  telescopes  have  much  the  1 
of  comets  without  tails,  and  have  freque 
taken  for  such  ;  when,  however,  they  are 
instruments  of  great  power, 
inches,  2  feet,  or  more  In  apcr 


wer,  such  as  reflectors  of  1ft 
aperture,  any  such  idea  iacora- 
irc  then,  for  the  most  part,  per- 
jf  stars,  crowded  together  so  aa 


usually  the  g 
round  figure, 
less  definite  I 


and  to  run  up  to  a 
leir  condensation  la 
Many  of  them  are  of  an  exactly 
tgain,  are  of  an  Irregular  form,  and 
in  their  outline,  so  that  it  is  not  easy  to  aay 
they  terminate.  In  some  of  them  the  stars  are 
nearly  all  of  a  siae,  in  others  extremely  different ;  and 
it  is  no  uncommon  thing  to  find  a  very  red  star,  much 
brighter  than  the  rest,  occupying  a  conspicuous  situation. 
In  the  group.  Sir  W.  Herschel  regards  these  as  globular 
clusters  in  a  less  advanced  state  of  condensation ;  con- 
ceiving all  such  groups  as  approaching,  by  their  mutual 
attraction,  to  the  globular  figure,  and  assembling  them- 
selves together  from  all  the  surrounding  region. 

Resolvable  nebular  are  considered  as  objects  of  the 
same  nature  aa  the  preceding;  but  aa  being  cither  too 
I  remote,  or  consisting  of  stars  too  faint,  to  affect  us  by  their 
,  individual  light.  They  are  universally  round  or  oval ; 
their  irregularities  01  form  being  extinguished  by  the 
distance,  and  only  the  general  figure  of  tie  condensed 
parts  being  discernible.  In  telescopes  of  insufficient  op- 
tical power,  all  the  great  globular  clusters  exhibit  them- 
selves under  this  appearance. 

Sebulw,  property  so  called,  present  a  great  variety  of  ap- 
pearances. One  of  the  most  remarkable  is  In  the  con- 
stellation Orion  ;  and  its  appearance  Is  very  different  from 
what  might  be  supposed  to  arise  from  the  aggregation 
of  an  immense  collection  of  small  stars.  It  is  formed  of 
little  flocky  masses,  like  wisps  of  cloud  :  and  such  wisps 
seem  to  adhere  to  many  small  stars  at  its  outskirts,  and 
especially  to  one  considerable  star,  which  it  envelopes 
with  a  nebulous  atmosphere  of  considerable  extent  and 
singular  figure.  This  nebula  was  discovered  by  Iluygens 
in  1656,  who  gave  figures  representing  its  appearance  In 
his  telescope.  On  comparing  these  with  Us  present  ap- 
pearance, several  astronomers  have  concluded  that  it  has 
undergone  a  perceptible  change  ;  but  the  evidence  of  such 
change  is  by  no  means  to  be  relied  on.  There  is  a  ne- 
bula in  the  constellation  of  Andromeda  visible  to  the 
naked  eve,  and  often  mistaken  fora  comet.  Its  appearance 
la  described  by  Simon  Marius  as  that  of  a  candle  shining 
through  horn.  Its  form  is  a  pretty  long  oval,  increasing 
by  insensible  gradations  of  brightness,  at  first  very  gra- 
dually, but  at  last  more  rapidly,  up  to  a  central  point,  w  hich, 
though  very  much  brighter  than  the  rest,  is  yet  evidently 
not 


igh  very  much  brighter  than  the  rest,  is  yet  ev  idently 
stellar,  but  only  ncbujous  matter  ina  high  state  of  con- 
ation. It  has  in  it  a  few  small  stars  ;  but  they  are  ob- 
isly  casual ;  and  the  nebula  itself  offers  not  the  alight. 
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eat  ap 
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numerous  class  of  nebula?  are  of  a  round  or  oval  figure, 
increasing  more  or  less  in  density  towards  the  central 
point,  in  this  respect,  however,  they  differ  extremely  ;  in 
some  the  condensation  being  slight  and  gradual,  in  othera 
great  and  sudden.  They  also  present  great  diversity  of 
appearance.in  respect  of  deviation  from  the  spherical  form. 
Some  are  only  slightly  elliptic,  others  much  extended 
in  length ;  ana  in  some  the  extension  is  so  great  as  to 
give  the  nebula  the  character  of  a  long,  narrow,  spindle- 
shaped  ray,  tapering  away  at  both  ends  to  points.  Some 
nebulae  are  annular  ;  but  these  are  among  the  rarest  ob- 
jects in  the  heavens.  The  most  conspicuous  is  situated 
half  way  between  the  stars  (3  and  y  Lyra*,  and  may  be 
aeen  with  a  telescope  of  moderate  power.  It  is  small,  and 
particularly  well  defined,  so  as  to  have,  in  fact,  much  more 
the  appearance  of  a  flat  oval  solid  ring  than  of  a  nebula. 

F I  tutelary  nebula-  have  exactly  the  appearance  of 
planets, —  round  or  slightly  oval  disks,  in  some  instances 
quite  sharply  terminated,  in  others  a  little  haay  at  tho 
borders,  and  of  a  light  exactly  equable,  or  only  a  little 
mottled,  which,  in  some  of  them,  approaches  in  vividness 
to  that  of  actual  planets.  Whatever  the  nature  of  these 
objects  may  be,  they  must  be  of  enormous  magnitude. 
One  in  Aquarius  presents  a  diameter  of  20"  ;  another,  in 
Andromeda,  has  a  visible  disk  of  12",  perfectly  defined  and 
round.  Granting  them  to  be  equally  distant  from  us  w  ith 
the  stars,  their  real  dimensions  must  be  such  as  would 
fill,  on  the  lowest  computation,  the  w  hole  orbit  of  Uranus. 
Their  intrinsic  splendour  must  also  be  immeasurably  in 
ferior  to  that  of  the  sun's  ;  for  a  circular  portion  or  tho 
sun's  disk,  subtending  an  angle  of  20",  would  give  a  light 
equal  to  100  full  moons,  whereas  the  nebula*  in  question 
are  hardly  discernible  with  the  naked  eye. 

Stellar  nebular  are  those  in  which  the  condensation  of 
the  nebulous  matter  towards  the  centre  is  great  and 
;  so  sudden,  indeed,  as  to  present  the  appearance 
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NECESSITY,  DOCTRINE  OF. 

oft  dull  and  blotted  star,  or  a  «tar  with  n  slight  burr  round 
it.  The  tubuJous  stars  present  the  beautiful  and  striking 
phenomenon  of  a  sharp  and  brilliant  star,  surrounded  by 
•  perfectly  circular  disk  or  atmosphere  of  faint  light :  in 
some  cases  dying  away  on  all  sides  by  insensible  grada- 
tion*, in  others  almost  suddenly  terminated.  A  tcry 
fine  example  of  such  a  star  is  55  Andromeda?,  It.  A.  1" 
43».  N.P.D.  50°  7'. 

"  The  nebula>,"  says  Sir  J.  Herschel,  "  furnish,  in  every 
point  of  view,  an  inexhaustible  field  of  speculation  and 
conjecture.  That  by  far  the  largest  of  them  consist  of 
stars  there  can  be  little  doubt  ;  and  in  the  interminable 
range  of  system  upon  system,  and  firmament  upon  firma- 
ment which  we  thus  catch  a  glimpse  of.  the  imagination 
Is  bewildered  and  lost.  On  the  other  hand,  if  it  be  true, 
as,  to  say  the  leait,  it  seems  extremely  probable,  that  a 
phosphorescent  or  self-luminous  matter  also  exists,  dis- 
seminated through  extensive  regions  of  spare,  in  the 
manner  of  a  cloud  or  fog.  now  assuming  capricious  shapes, 
like  actual  clouds  drifted  by  the  wind,  and  now  concen- 
trating itself  like  a  rometic  atmosphere  around  particular 
•tars,  what,  we  naturally  ask,  is  the  nature  and  distinction 
Of  this  nebulous  matter?  Is  it  absorbed  by  the  stars  in 
whose  neighbourhood  It  is  found,  to  furnish,  by  its  con- 
densation, their  supply  of  light  and  heat  ?  or  Is  it  pro- 
gressively concentrating  Itself,  by  the  effect  of  iti  own 
gravity,  into  masses,  and  so  laying  the  foundation!  of  new 
sidereal  systems,  or  insulated  stars  ?  It  is  easier  to  pro- 
pound such  questions  than  to  offer  am  probable  reply  to 
them."  (Sec  llcrscheVs  Treatise  on  Astronomy ,  Cabinet 

2cloj*cdia,  from  which  the  preceding  description  is 
ridjred. ) 

NKCK'SSITY,  DOCTRINE  OF.  That  scheme 
which  represents  all  human  actions  and  feelings  as  link* 
in  a  chain  of  causation,  determined  by  laws  in  every  re- 
•pect  analogous  to  those  by  which  the  physical  universe 
is  governed.  This  doctrine  has  besMi  attacked  and  de- 
fended with  great  zeal.  In  almost  every  period  of  specu- 
lative imiuiry  since  the  Reformation.  The  inductive 
method  of  research,  applied  by  Hacon  and  his  contempo- 
raries to  the  phenomena  of  nature,  led  very  soon  to  the 
adoption  of  a  similar  method  in  reference  to  the  pheno- 
mena of  mind.  The  discovery,  or,  rather,  the  distinct 
re-assertion  of  the  law  of  association,  by  llobbes,  and 
the  ready  solution  w  hich  it  appeared  to  furnish  of  states 
Of  consciousness,  which,  without  it,  would  have  seemed 
capricious  and  unaccountable,  encouraged  many  philoso- 
pher* to  attempt  its  application  to  every  province  of  the 
human  mind.  It  is  only  in  connection  with  this  fact 
that  the  prevalence  of  necessarian  views  in  modern  times 
Can  \k  adequately  explained.  Without  venturing  an 
opinion  on  the  merits  of  the  question  at  issue,  between 
the  advocates  of  free  will  and  of  necessity,  we  are  suffi- 
ciently assured  of  the  historical  fact,  that  the  distinction 
between  man  and  nature,  In-tween  the  action*  of  a  sclf- 
consciou*  agent  and  the  workings  of  blind  unintelligent 
powers,  was  considered  by  the  great  philosophers  of  an- 
tiquity as  the  groundwork  of  their  systems  of  morality, 
and  as  involved  in  the  very  conception  of  moral  science. 
It  was  natural  that  thl*  distinction  should  be  felt  to  be  a 
barrier  to  the  progress  of  the  exclusively  empirical  psy- 
chology to  which  we  have  alluded.  To  the  historians  of 
man'i  nature  the  necessity  ofhU  action*  appeared  in  the 
light  of  an  hypothesis  which  lay  at  the  very  foundation 
Of  their  inquiries,  precisely  as  the  natural  philosopher  is 
compelled  to  assume  the  regular  recurrence  of  the  tame 
outward  phenomena  under  the  same  circumstance*.  The 
psychologist  considers  the  states  of  which  he  Is  conscious 
merely  as  they  are  related  to  each  other  In  time;  and. 
thus  considered,  it  seems  to  him  a  mere  Identical  propo. 
•Itlon  to  assert  that  all  that  can  be  known  of  them  is  the 
order  of  their  succession.  It  their  succession  were  arbi- 
trary or  uncertain,  nothing  could  be  known  of  it.  and 
the  science  w  hich  he  professes  could  no  longer  have  an 
existence.  It  is  In  this  consideration,  rather  than  in  the 
dialectic  subtleties  by  which  the  doctrine  has  been  some- 
times defended,  that  the  real  strength  of  the  necessarian 
lies.  So  long  as  he  can  maintain  the  merely  phenomenal 
character  of  human  knowledge,  ho  can  reduce  hi*  oppo- 
nents to  the  dilemma  of  either  denying  the  possibility  of 
mental  science  altogether,  or  of  admitting  the  existence 
of  those  uniform  law  s  which  are  It*  only  object.  In  Its 
relation  to  morality,  the  doctrine  of  necessity  has  been 
naturally  considered  to  involve  dangerous  consequences. 
Attempts  have  been  made  by  modern  necessarians  to 
rescue  it  from  this  Imputation.  Sir  James  Mackintosh, 
in  particular,  has  devoted  some  portion  of  his  Disserta- 
tion to  the  explanation  of  the  principal  ethical  terms,  on 
the  necessarian  hypothesis,  (  General  Remarks,  sec.  vil. 
p..'V*:j.  of  the  reprint.)  Notwithstanding  the  ingenuity 
of  this  effort,  the  student  will  probably  find,  on  careful 
examination,  that  the  great  question  at  issue  is  left  much 
In  the  same  state  as  before. 

NECK  OF  A  CAPITAL.  In  Architecture,  the  space 
above  the  shaft  of  a  column,  between  the  annulet  of  the 
capital  above  and  the  astragal  at  the  top  of  the  shaft  be- 
low. 

•If 


NEGATIVE  SIGN. 

NECRO'LOGY.  (Gr.  ms{**.  dead,  and  AsW,  «tw- 
course.)  A  collection  of  biographical  notices  of  deceased 
persons,  published  shortly  after  their  deaths,  is  commonly 
called  a  necrology.  The  list  of  deceased  benefactors  to  a 
monastery,  cathedral,  &c,  was  also  termed  its  necro- 

°^E'CROMANCY.  (Gr.  *i*ft,  and  sUrrtsss.  am- 
phecy.)  Divination  bv  consulting  the  spirits  of  the  dead. 
Necromancy  Is  prohibited  in  Deuteronomy ;  and  the 
passage  in  the  first  book  of  Samuel  respecting  the  witch 
of  Endor  — whether  it  be  understood  of  an  actual  evo- 
cation, or  of  a  deception  practised  by  a  soothsayer  — 
shows  that  necromancy,  real  or  pretended,  was  among 
the  usages  of  very  distant  timet.  In  Homer,  the  portion 
of  the  Odyssey  termed  the  Necyomanteia  exhibits  the 
superstition  in  a  very  peculiar  form.  Ulysses  performs 
a  sacrifice  with  peculiar  solemnities,  and  pours  the  sacri- 
ficial blood  into  a  ditch:  the  spectres  of  the  dead  rush 
wildly  from 
discovering 

he  compels  it  to  answer  his  qi 
book,  in  which  Ulysses  appears  actually 
the  shades,  and  to  see  the  punishments  of  < 
initials,  is  suspected  by  i 


to 

for  a  long  period  in  Greece  and  Italy, 
the  pouring  of  the  blood  of  a  sacrificed  sheep  into  a 
In  order  to  attract  the  manes  from  beneath.  But  in 


saly,  the  most  celebrated  of  classical  regions  for  its  pro- 
ficiency in  the  art  of  magic,  peculiar  horrors  seem  to  have 
attended  the  exercise  of  necromancy.  Erichtho.  Lucan's 
Thes  saltan  witch,  reanimates  the  corpse  of  a  soldier 
slain  in  battle,  and  compels  him  to  answer  ber  questions 
respecting  futurity.  But  the  -i-v**  >  s*y*.  or  professed 
cvokers  of  spirits,  in  Thessaly,  seem  to  have  performed 
their  rites,  whether  as  impostors  or  as  fanatics,  with  the 
sacrifices  of  human  beings  and  various  other  enormities. 
Modern  necromancy,  like  most  branches  of  divination  in 
modern  superstition,  has  been  chiefly  accomplished  by 
the  agency  of  devils,  who  either  voluntarily  or  by  com- 
pulsion act  at  the  behest  of  the  magician.   See  Maoic, 

WITCH. 

NE'CROLITE.  (Gr.  »*«<«,  and  X»4W,  a  stone.)  A 
mineral  which  is  found  in  small  nodules  in  the  limestone 
of  Baltimore,  and  which  when  struck  exhales  a  fetid 
odour  resembling  that  of  putrid  flesh. 

NECRCPHAGANS,  Necropkaga.  (Gr.  n*t*t,  and 
C*ym,  1 eat  i  The  name  of  a  family  of  Clavicom  beetles, 
comprehending  those  which  feed  on  dead  and  decom- 
posing animal  substances. 

NECRO'SIS.  (Gr.  >tnttu*.  to  destroy.)  Thistermis 
applied  in  surgery  to  the  mortification  of  parts  of  bones. 

Necrosis,  or  Spotting.  In  Botany,  a  disease  of  plant  - . 
chiefly  found  upon  the  leaves  and  soft  parenchymatous 
parts  of  vegetables.  It  consists  of  small  black  spots,  be- 
low which  the  substance  of  the  plant  decays. 

NE'CTAR,  in  the  Mythology  of  the  Greeks  and  Ro- 
mans, was  the  supposed  drink  of  the  immortal  gods  ( am  - 
brosla  being  their  food),  and  was  fabled  to  contribute 
largely  to  their  immortality.  If  we  believe  the 
of  the  poets,  the  qualities  of  this  liquor 
of  a  most  delicious  character.  ' 
and  vigour  to  the  body, 
pairing  all  the  defects  an 
tution. 

NECTA'RIUM.  (Lat.  nectar,  honey.)   Any  part  or 
a  flower  that  secretes  a  boney-llke  substance.    It  Is  va- 
riously applied  to  modifications  of  the 
and  disk  and  is  now  not  much 

NEE'DLE.  MAGNETICAL.  A 
bar  of  steel,  which,  when  suspended  freely  on  a  plwot  or 
centre,  arranges  itself  in  the  direction  of  the  magnetic 
force  of  the  earth.  See  Compass,  Mag.nktism.  VsaiaTioN. 

NEEDLB  ORB.  (From  the  acicular  form  of  its 
crystals.)  A  native  sulphuret  of  bismuth,  copper,  and 
lead :  it  occurs  In  the  gold  mine  of  Schlangcnberg,  in 
Siberia. 

NEEDLB  STONE.  A  species  or  acicular  zeolite 
found  In  Iceland. 

NE  EXEAT  REGNO.  In  Law,  a  writ  to  detain  a 
person  from  going  out  of  the  kingdom  without  the  king's 
licence,  directed  to  the  sheriff,  or  to  the  party  himself. 
The  use  of  the  writ  is  to  prevent  a  party  from  withdraw  - 
Ing  his  person  and  property  from  the  jurisdiction  of  the 
courts  in  England ;  but  this  purpose  was  served  at  common 
law  before  the  late  Insolvent  Act  by  arrest,  and  bail  ob- 
tained. This  writ  lies,  therefore,  where  there  is  a  suit  in 
equity  for  a  demand  for  which  the  plaintiff  could  not  ar- 
rest at  law  j  and  is  always  granted  upon  a  bill  just  filed  in 
equity. 

NE'OATI  VE,  in  Logic,  denotes  the  quality  of  a  pro* 
position  which  denies  the  agreement  between  use  subject 
and  predicate. 

NE'GATIVE  SIGN.  In  Algebra,  the  sign  of  sub- 
traction.  — .  Any  quantity  to  which  this  sign  is  prefixed 
Is  called  a  negative  quantity. 


injuries  of  the 
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NEGATIVE  SIGN. 


The  doctrine  of  negative  Quantities  It  attended  with 
considerable  difficulties,  and  hat  given  rise  to  much  dis- 
cussion. When  a  negative  quantity  U  preceded  by  a 
positive  quantity  greater  than  it*.  It',  nothing  is  simpler 
than  the  accurate  notion  of  its  signification.  For  in- 
stance, in  the  expression  a  —  b,  where  a  is  greater  than 
6.  no  difficulty  can  arise  about  the  nature  of  the  operation 


usually  given  I 
quantities  are  i 


is  indicated.    But  in  algebra  quantities  are  con- 
occurring  of  the  form  a  —  b,  where  b  is  greater 
a;  or  of  the  form  —  a,  where  the  negative  quantity 
by  itself;  and  It  U  often  no  easy  matter,  I?  Indeed 
it  be  possible,  to  discover  any  exact  principle  by  which 
such  expressions  are  to  be  interpreted. 
The  definitions  usually  given  by  writers  on  algebra  of 

educible  to  two  :  —  1st, 
than  nothing ;  and.  2d, 
that  they  are  of  the  same  nature  as  positive  quantities,  but 
in  a  contrary  sense,  or  opposite  direction.  The 
which,  indeed,  presents  itself  the 
naturally,  was  adopted  by  Newton  In  the  Arith- 
"  also  by  Ruler,  In  his  Jntroduetio 
The  second  definition  has  been 
generally  adopted  by  writers  on  the  application  of  algebra 
to  geometry  and  mechanics.    But  it  has  been  shown  by 


Universalis,  and 
m  Analusin  Infiniiorum 


u-not^ln  his 


D'Alembert.  and  more  pttftftcaLarl 
Geomftrie  de  Position,  that  both 
*  i  ur  lie  nut  inns. 

With  regard  to  the  first  definition,  D'Alembert  reasons 
In  this  manner :  —  Ijct  there  be  the  proportion  1  :  —  1 
—  which  is  true,  because  the  product  of  the  ex- 
tremes Is  equal  to  the  product  of  the  means.  Now,  if 
—  1  be  less  than  nothing,  much  more  will  it  be  less  than 
1  -,  therefore,  the  second  term  is  less  than  the  first ;  con- 
sequently the  fourth  must  be  less  than  the  third :  that 
is  to  say,  1  must  be  less  than  —  1 ;  therefore,  —  1  is  both 
less  than  1  and  greater  than  I,  which  is  absurd.  Carnot 
further  remarks,  that  a  multitude  of  paradoxes,  or  rather 
absurdities,  arise  from  the  notion  that  negative  quantities 
are  less  than  0 ;  for  example,  —  3  must  be  less  than  2, 
yet  (—  J)»  would  be  greater  than  2*,  because  (—  3)a  is  9, 
and  2*  is  4 ;  that  is  to  say,  of  two  unequal  quantities,  2 
and  —  3,  the  square  of  the  greater  would  bo  less  than 
the  square  of  the  smaller,  which  is  contrary  to  any  clear 
and  distinct  notions  that  can  be  formed  of  the  nature  of 


the  chord  E 
Let  A  be  the  origin 
and  ('.  K  =  y  ;  then, . 
we  have  the  equation     =»  2  a  x  —  x» 


negative  quantities 
taken  in  a  different 
site  direction  to 
titles,  is  shown  by  Carnot  to  lead 
to  error  by  the  following  ex- 
ample :  —  Let  A  C  B  D  be  a  circle, 
of  which  O  is  the  centre,  and  A  B 
a  diameter  ;  we  have  then  A  B  — 
AO  +  OB.   Through  the  centre 
O  draw  C  D  perpendicular  to  A  B. 
and  through  any  point  in  the  circle 
F  parallel  to  C  D.  meeting  A  B  in  G. 
of  the  abscissa ;  and  make  A  G  =  x, 
a  as  the  radius  of  the  circle. 
The  solution  of 


this  quadratic  gives  y  m  ▼  *J  2  a  x  —  x*,  which,  accord- 
ing to  the  theory  under  consideration,  shows  that  y  has 
two  values  equal  and  directly  opposite  to  each  other ; 
namely.  G  E  represented  by  the  positive  root,  and  the 
other,  G  F,  represented  by  the  negative  root;  that  is 
to  say,  we  have  G  E  =  +  y/  2  ali^T*,  and  G  F  = 

-  s/2  *  *  —  equations  which  ought  to  be  true  what- 
ever be  the  value  of  A  G  or  x.  Let  us.  therefore,  suppose 
A  G  a  a  O  =s«  •  G  E  will  then  become  G  C,  and  G  F  will 
bmrnie  O  D  ;  therefore,  the  two  equations  will  become 
0  I  sss  +  a,  and  G  F  =  —  a,  and.  consequently,  G  E  + 
G  P  —  0  ;  that  Is,  A  B  —  0,  which  is  absurd,  although 
rigorously  deduced  from  the  theory.  The  theory,  there- 
fore, is  false.  It  may  be  possible,  Carnot  remarks,  to 
oppose  metaphysical  subtleties  to  this  conclusion  ;  but  he 

to  the  argument.  ^  * 

Without  entering  into  metaphysical  subtleties,  we  may 
remark  that  there  is  an  evident  fallacy  in  the  above  con- 
clusion, which  arises  from  first  assuming  the  signs  +  and 

—  to  be  symbols  of  interpretation,  and  then  considering 
'hem  as  symbols  of  operation ;  without  regard  to  their 
directive  signification.  On  making  x  =  a,  the  two  roots 
of  the  above  quadratic  are  +  a  and  —  a,  and  the  signs 
are  by  the  theory  assumed  to  signify  opposition  or  con- 
trariety of  direction.  But  in  the  equation  +  x  —  n  —  ,< 
(from  which  GE  +  GFaoli  derived),  the  directive 
signification  is  entirely  lost  sight  of;  the  signs  are  re- 
irwded  as  merely  symbols  of  operation  ;  and  the  equation 

interpreted  In  the  usual  v.  ay  simply  affirms  tli.it  the 
4'fterence  between  the  two  roots,  in  respect  of  absolute 
m<ignitude,  is  nothing. 

luring  shown  that  the  usually  received  notions  re- 
specting negative  quantities  are  obscure  and  inaccurate, 
'  arnot  proceeds  to  establish  the  true  principles  of  their 
theory.  ^  He  concludes,  1st,  That  an  Isolated  nef 


negroes; 

quantity  is  a  mere  creation  of  the  mind,  and  that  i 
which  result  from  the  operations  of  the  calculus 
nothing  more  than  simple  algebraic  forms,  incapable  of 
representing  any  real  and  effective  quantity  whatever. 
2d,  That  each  of  these  forms,  taken  without  reference  to 
its  sign,  is  nothing  more  than  the  difference  of  two  < 
absolute  quantities,  of  which  the  one  that  was  the 
in  the  case  on  which  the  reasoning  i 
the  less  In  the  case  to  which  the  results  of  the  < 
producing  that  form  is  applicable. 

According  to  this  theory,  the  true  meaning  to  be  i 
tached  to  the  expression  negative  quantity  is  this:  —  < 
absolute  quantity,  which  does  not  belong  to  the  systi 
on  which  the  reasoning  has  been  established,  but  to  ar 
ther  system  related  to  the  former  in  such  a  l 
in  order  to 


in  order  to  render  the  formulae  for  the  first  system  ap- 
plicable to  It  the  sign  which  precedes  it  must  be  changed 
from  +  to  — ,  or  from  —  to  + .  For  example,  If  y  repre- 
sent the  difference  between  the  two  quantities  a  and  x,  it 


quantities  . 

does  not  follow  that,  by  substituting  —  y  for  +  y,  tho 
quantity  represented  by  y  becomes  negative  ;  but  merely 
that,  of  the  two  quantities  a  and  x,  the  one  which  was  the 
greater  in  the  case  in  which  y  has  the  sign  +  becomes 
the  smaller  when  the  sign  of  y  is  changed  into—.  The 
preceding  remarks  will  suffice  to  give  a  notion  of  the  na- 
ture of  the  difficulties  which  attend  the  rigorous  inter- 
pretation of  the  negative  sign  in  symt>olical  algebra.  For 
full  information  on  this  abstruse  subject,  the  reader  is 
referred  to  the  following  works :  —  Carnot,  (i  come  trie  de 
Position;  Maseret  on  the  Use  qf  the  Negative  Sign  ;  War- 
ren on  the  Geometrical  Representation  of  the  Square 
Boots  qf  Negative  Quantities,  1828;  Peacock's  Algebra; 
Id.  Report  of  the  British  Association  for  IH34 ;  De  MoT' 
gan's  Trigonometry ,  Young's  Mathematical  Dissert' 
ations ;  and  the  articles  connected  with  the  subject  in 
the  Penny  Cyclopa-dia. 

NE'GLIGENCE.  ( Lat.  negligo.  to  negLct  )  In  the 
Fine  Arts,  a  want  of  observance  of  admitted  rules  and 
principles  in  the  several  parts  of  a  work  ;  such  as  in  cos- 
tume, in  the  disposition  of  the  light  and  shade,  Ac. 

NK'GBOES.  The  Ethiopian  or  fourth  variety  of  the 
human  race,  according  to  the  division  of  Blumeubach 
and  his  followers,  widely  spread  over  the  surface  of  the 
earth  ;  occupying  almost  the  whole  of  Africa  south  of 
that  great  belt  of  desert  which  extends,  in  the  latitude 
of  the  tropic  of  Cancer,  from  the  Atlantic  to  the  Bed 
Sea.  The  distinctions  of  this  race  are  marked  aud  pe- 
culiar ;  but  they  are  not  universal,  or  every  where  the 
same.  Thus,  the  colour  varies,  although  less  so,  per- 
haps, than  that  of  any  other  of  the  great  varieties  of 
mankind  ;  the  Hottentots,  and  various  southern  tribes 
belonging  to  the  Ethiopian  race,  are  In  this  and  other 
respects  widely  different  from  their  brethren.  The  woolly 
bair,  dark  Jet  colour,  and  some  external  peculiarities  of 
conformation,  seem  chiefly  to  belong  to  those  numerous 
tribes  which  inhabit  the  west  coast  of  Africa,  between 
the  equator  and  the  tropic  of  Cancer.  But.  even  within 
that  region,  some  tribes  are  to  be  found  whose  physiog- 
nomy is  very  different  from  that  which  we  are  accustomed 
to  regard  as  representing  the  Negro  type.  South  of  the 
equator  many  of  the  tribes  are  inferior  in  strength  and 
suture,  and  very  different  in  appearance :  from  this  region 
many  of  the  Brazilian  negroes  are  imported.  In  New 
Guinea,  off  the  south-eastern  extremity  of  Asia,  a  native 
population  is  found  with  most  of  the  characteristics  of  the 
African  negro. 

The  Negro  race  appears  to  have  been  subjected  to  tho 
tribute  of  furnishing  slaves  to  Its  more  powerful  and  in- 
telligent neighbours  from  a  very  remote  period  of  an- 
tiquity. Many  ages  before  the  first  European  slave  ship  had 
visited  the  coasts  of  Africa,  the  Arabs  bore  off  slaves  in 
their  caravans,  across  the  Sahara,  to  the  northern  coasts  of 
the  continent ;  and  even  in  classical  writers  (Terence,  for 
example),  we  find  mention  made  of  black  or  Ethiopian 
slaves.   See  Slave  Tr ake. 

By  the  mixture  of  the  Negro  and  white  races  the 
mulatto  is  produced  ;  the  Sambo  is  the  offspring  of  a 
Negro  and  an  American  Indian.  The  numerous  varieties 
of  these  mixed  races,  according  to  the  proportionof  Negro, 
European,  or  Indian  blood  in  each,  are  classed  and  deno- 
minated accurately  in  the  West  Indies.  It  may,  probably, 
be  estimated  that  there  are  now  on  the  continent  and 
Islands  of  America,  including  Negroes,  Mulattos,  but  ex- 
cluding those  mixed  races  which  nave  a  larger  proportion 
of  European  blood,  about  ten  million  individuals  of  African 
descent ;  vix. 

In  the  United  States  ...  3/iO0,CiO0 
British  colonies         -  -     -  90(1.000 

Hayti         -  -         -  700,(00 

8panlsh,  French,  Ac.  West  Indies     -  1 ,200.000 

Braxll   2,500,000 

The  free  states  of  continental  A  me-  ( 
rica,  formerly  Spanish  colonies  -  3  1,000,000 


millions  are 

3G  a 


9300,000 

now  In  a  state  of  slavery ; 
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NEGROES. 

the  remainder,  except  In  Haytl,  forming  an  inferior  and 
generally  an  oppressed  class  or  free  inhabitant*.  The 
ultimate  destiny  of  this  multitude  of  human  being*  is  a 
matter  of  very  anxious  speculation.  Haytl,  peopled  by 
the  slaves  of  the  French  colony  of  St  Domingo,  who 
threw  off  the  yoke  at  the  period  of  the  French  revolution, 
is  the  only  region  in  which  they  have  as  yet  established 
an  Independent  community ;  and  the  progress  of  that 
community  In  civilisation  is  not  such  as  to  encourage  the 
sanguine  hopes  of  the  philanthropist. 

It  hat  long  been  a  favourite  theory  of  many  philoso- 
phers thai  the  negro  nsces  are  naturally  inferior  in  point 
of  Intellect,  and  do  not  possess  the  same  capacity  Tor  im- 
provement as  the  European*,  or  people  of  the  Caucasian 
variety.  This  supposition  has,  however,  been  vehe- 
mently denied  ;  and  it  ha*  been  contended  over  and  over 
again  that  the  peculiar  circumstances  under  which  they 
have  been  placed  sufficiently  account  for  the  condition 
of  the  Africans  —  for  their  want  of  a  literature  and  their 
low  civilisation.  That  great  weight  should  be  attached 
to  the  considerations  now  mentioned  i*  true ;  but  still 
we  do  not  think  that  they  are  sufScient  wholly  to  account 
for  the  existing  state  of  things.  F.gy  pt  was,  at  *r  very  re- 
mote period,  the  principal  seat  of  science  and  of  art ;  and 
various  nations  of  Africa  were  in  contact  with,  and  had 
a  pretty  extensive  intercourse  with,  the  Egyptians,  and 
also  with  the  Phoenicians,  and  afterward*  the  Roman*. 
But  they  teem  to  have  profited  little  or  nothing  by  tbl* 
association.  And  while  the  people  of  Greece,  Asia  Minor, 
and  Magna  Graecia  raised  themselves  In  a  comparatively 
brief  period  to  the  highest  pitch  of  civilisation  and  re- 
lent, the  nations  of  Africa  continue,  without  a  soli. 


NEMESIS. 


guese."  — 
3ded.) 


tary  exception,  down  even  to  the  present  day,  immersed 
in  the  grossest  barbarism,  Surely,  however,  during  the 
of  3000  or  4000  years,  opportunities  muit  have 
i  afforded  to  »ome  or  them  to  make  some  advances, 
if  to,  not  one  has  had  sagacity  to  profit  by  by  them, 
lea.  in  fact,  doc*  not  seem  to  have  produced  a  »lngle 
great  man.  She  ha*  had  no  Hercules,  no  Minos,  no 
Theseus,  no  Confucius,  no  Manco  Capac.  Among  all 
the  varieties  of  tuperttition  that  exist  in  it,  we  look  in 
vain  for  hero- worship—  for  the  divine  honour*  paid  in 
rude  but  Improving  nation*  In  other  part*  oT  the  world, 
by  the  public  gratitude,  to  departed  heroes,  legislators, 
and  author*  of  important  discoveries  in  the  art*. 

With  the  exception  of  that  of  the  ancient  Egyptians 
and  Ethiopians,  whose  descent  is  Involved  In  the  greatest 
uncertainty,  almost  all  the  civilisation  that  exist*  In 
Africa  seems  to  be  of  foreign  origin.  The  introduction 
of  Mohammedanism,  though  in  a  debased  form,  has  gone 
far  to  banish  cannibalism  from  many  countries;  and 
some  or  them  have  also  adopted  the  letters  and  lite- 
rature of  Arabia.  But  the  progress  they  have  hitherto 
made  is  not  such  as  to  lead  to  any  very  sanguine  antici- 
pations as  to  their  future  advancement ;  and  it  would 
not,  indeed,  be  very  philosophical  to  suppose  that  those 
who  have  been  wholly  unable  to  produce  any  thing  ori- 
ginal should  attain  to  much  eminence  in  the  practice  or 
foreign  arts  and  sciences. 

It  it  unnecessary  to  enter  into  any  examination  of  the 
vcxata  questio  whether  the  varieties  of  the  human  race 
In  Africa  originally  sprung  from  different  sources,  or 
whether  they  all  belong  to  the  same  stock,  but  changed 
to  the  state  in  which  we  find  them  by  the  influence  of 
circumstance*  in  the  lapse  of  ages.  Whatever  conclusion 
may  be  come  to  on  thit  point  cannot  in  anywise  affect 
the  question  at  to  the  comparative  intelligence  of  the 
African  people.  The  same  circumstances  that  are  sup- 
|K>scd  by  those  who  contend  for  the  original  identity  or 
the  race*  to  have  to  greatly  affected  their  appearance 
and  physical  capacities,  could  hardly  rail  to  nave  an 
t-qually  powerful  influence  over  their  mental  faculties. 
This  in  fact  is  substantially  admitted  by  Dr.  Pritchard, 
who  has  ably  contended  for  their  common  origin,  and 
the  equality  or  their  intellect  with  that  or  the  other  races. 
"  The  tribe*,"  says  he.  "  in  whose  prevalent  conform- 
ation the  negro  type  is  discernible  in  an  exaggerated 
degree,  are  uniformly  In  the  lowest  stage  or  human 
society  ;  they  are  either  ferocious  savages,  or  stupid, 
sensual,  and  indolent.  Such  are  the  Papal t,  Bulloms, 
and  other  rude  hordes  on  the  coast  of  Western  Guinea, 
aud  many  tribe*  near  the  Slave  coast,  and  in  the  Bight 
of  Benin ;  countries  where  the  slave  trade  ha*  been 
carried  on  to  the  greatest  extent,  and  has  exercised  its 
usually  baneful  influence.  On  the  other  hand,  wherc- 
cver  we  hear  or  a  Negro  state  the  inhabitants  or  which 
have  attained  any  considerable  degree  or  improvement 
In  their  social  condition,  we  constantly  find  that  their 
physical  characters  deviate  considerably  from  the  strongly 


marked  or  exaggerated  type  of  the  Negro.  The  Ashantee, 
the  Sulcma,  the  Dahoman*.  are  exemplifications  of  thit 


.   The  Negroet  or  Guber  and  Hausa,  where  a 
degree  or  clvlliiation  hat  long  existed. 


are.  perhaps,  the  finest  race  or  genuine  Negroet  in  the 
whole  continent,  unlest  the  Joloft 


led.) 

•  II  rP  WO  nR*C  it  fliniiociiy  inio  uuwo 

ence  of  the  distinguishing  features  of  the  Ne 
a  strongly  marked  degree  it  uniformly 
the  lowett  state  of  barbarism  ;  and  that  as  t 
from  thit  ttrongly  marked  type,  we  find  a  gre 
of  civilisation  and  improvement.   The  inevitable 
elusion  it,  that  every  variety  of  the  Negro  type, 
comprises  the  inhabitants  of  almost  all  central  Africa, 
it  indicative  of  mental  raferioiity  :  and  that  ferocity  and 
j  stupidity  are  the  characteristics  of  those  tribes  in  which 
I  the  peculiar  Negro  feature*  are  found  most  developed. 
I  We  believe  that  thit  it  a  perfectly  correct  statement ;  and 
we  do  not  know  that  any  thing  that  can  be  said  could 
!  thow  more  conclusively  the  radical  inferiority  of  the 
great  bulk  or  the  African  people. 

But  we  do  not  form  our  opinion  as  to  their  Inferiority 
on  their  configuration  and  appearance,  but  on  the  fact 
,  that  while  numberless  European  and  Asiatic  nations  have 
(  attained  to  a  high  state  of  civilization,  they  continue, 
with  few  exceptions,  in  nearly  primeval  barbarism.  It 
|  it  in  vain  to  pretend  that  this  it  the  result  of  the  unfavour- 
I  able  circumstances  under  which  they  have  been  placed, 
j  An  Intelligent  enterprising  people  contend  against  un- 
favourable circumstance*,  and  make  them  become  favour- 
able ;  but  the  African*,  with  the  questionable  exception 
of  the  ancient  inhabitants  of  the  valley  or  the  Nile,  have 
never  discovered  any  considerable  degree  of  enterprise 
or  invention,  or  any  wish  to  distinguish  themselves  either 
In  arts  or  anna.   From  the  remotest  antiquity  down  to 
the  present  day  they  have  been  hewert  or  wood  and 
drawers  or  water  for  other*,  and  have  made  little  or  no 
progress;  and  the  only  legitimate  inference  from  this 
lengthened  induction  seems  to  be,  that  they  are  incapable 
or  making  it ;  that  civilisation  will  not  spring  up  spon- 
taneously amongst  them  ;  aud  that  if  It  ever  grow  up  it 
mutt  be  introduced  from  abroad  and  fostered  and  matured 
under  foreign  autpicet.   (For  full  information  on  thit 
tuhject,  tee  the  elaborate  article  on  Africa  in  the  Geo- 
graphical Dictionary.) 

NEHALLE'NIA.  The  name  of  an  ancient  Dutch 
and  Flemish  divinity  who  pretided  over  commerce  and 
navigation.  Her  origin  and  general  character  are  un- 
known, and  even  her  name  suggest!  only  forced  and  un- 
satisfactory association*  ;  but  the  sixteen  altars  whereon 
her  Image  and  name  were  represented,  which  were  found 
in  the  Itland  Walcheren  in  1647,  leave  no  doubt  of  her 
former  influence.  (See  Grimtm's  Deutsche  Mythuiogtc , 
and  the  authorities  there  cited.) 

NE1TH.  One  or  the  most  ancient  Egyptian  deities,  sup- 
posed to  be  identical  with  the  Grecian  Minerva  or  Rhea. 
Her  name,  according  to  Jabionski,  Indicate*  old  or  har- 
monious. She  was  regarded  as  an  incarnation  or  nature, 
and  at  the  patroness  of  all  the  arts.  Her  most  celebrated 
temple  was  at  Sail,  where  the  was  worshipped  with  pe- 
culiar veneration,  and  where  stood  the  veiled  image  so 


The  Jolofs  have 
the  sera  of 


are  to  bo  excepted 

*  ml       I"  *  * 

bj 


famout  in  the  mythology  of  Egypt,  the  rash  Inspection 
or  which  cost  the  adventurer  either  his  lire  or  his  reason. 
(See  Schiller" «  poem,  "  Das  verschleicrte  Bild  xm  Sail.") 
NEMATOPDEAN8,  Nemasoidea.  (Gr.  ttyssw,  ajUa- 
ment,  and  uit,  form.)  The  name  of  an  order  of  Csr- 
lelmintka.  or  cavitary  Intestinal  worms, 
those  which  are  dUecious,  and  have  a 
elongated  body. 

NE'MATONEU'RA.  (Gr.  rutst,  and  »ive*«.  nerve.) 
A  name  proposed  for  that  division  of  the  Radiatm  of 
Cuvler,  including  animals  in  which  nervous  filaments  arc 
distinctly  traceable,  and  the  alimentary  canal  floats  loosely 
in  a  distinct  abdominal  cavity. 

NEM.  CON.  A  contraction  tornemime  contradtceru,- , 
si)  ■  '  ■  ■  •  >  one  contradicting :  rem.  diss.,  contract.il 
for  i  I, at.)  uctnine  dissentiente,  signifies  no  one  dis- 
senting. 

NF.'MKAN  GAMES     One  of  the  four  great  national 
festivals  of  Greece,  in  which  all  the  states  participated 
{See  G  \mes.)    They  were  celebrated  at  Nems-a  (whence 
their  name),  a  village  in  the  north-eastern  part  of  Ar- 

golis.  By  some  they  are  said  to  have  been  established 
y  the  Kpigoni,  children  of  the  warriors  who  besiegfd 
Thebes,  in  memory  of  Opbaltes  :  but  others  relate  that 
they  were  lirst  instituted  by  Hercules,  in  honour  of 
Jupiter,  after  his  victory  over  the  Nero  can  lion.  They 
were  held  every  third  year,  under  the  presidency  of  citi- 
tens  chosen  by  lot  from  the  states  or  Argot.  Corinth,  and 
Cicnna?.  The  games  were  the  same  as  those  of  Olympia. 
The  victorious  combatants  were  crowned  with  parsley. 
See  especially  H'acksnmik's  Historical  Antiquities 
Greece,  Oxf  trantl.  vol.  li.  162.; 
loison,  In  the  3Sth 
Inscriptions. 

NE'MESIS.  A  Greek  divinity,  worshipped  as  the 
goddess  or  vengeance.  According  to  Hcsiod,  she  was  the 
daughter  of  Night,  and  was  represented  as  pursuing  < 
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NEMOCERA. 


NERVOUS  SYSTEM. 


r  a  reverse,  is  well  Known  ; 
in  the  Anthologia.  and  othc 
it  Is  clear  that  this  feeling  originated  in  a  desire 
to  propitiate  this  divinity.  The  worship  of  this  goddess 
was  very  extensive.  Temples  were  erected  to  her  honour, 
not  only  in  Greece,  but  throughout  the  Roman  empire. 
Nowhere,  however,  was  her  worship  so  pompously  cele- 
brated as  at  Rhamnus,  a  town  of  Attica,  where  she  had 
a  statue  lOcubits  high  of  a  single  stone, and  so  exquisitely 
beautiful  as  to  equal  even  the  finest  productions  of  Phidias. 
A  fragment  supposed  to  be  the  head  of  this  statue  was 
presented  to  the  British  Museum  in  1820,  where  it  may 
mil  be  seen. 

NEMO'CERA.  (Gr.  »»■««.  a  thread,  and  uttmt,  horn.) 
The  name  of  a  family  of  Dipterous  insects,  including 
those  which  hare  long  filiform  antennae. 

NEMOGLOSSA'TA.  (Gr.  .^z,  and  y\m*rm,  a 
tongue. )  The  name  of  a  tribe  of  Hymenopterous  Insects, 
including  those  which  have  a  long  filiform  tongue,  as  the 
bee  tribe. 

N'RO'CORUS.  (Gr<  via* ,  temple,  and  x«ft«,  /  take  care 
<tf.)  Id  Grecian  antiquities,  the  title  of  officers  employed 
Ai  guardians  of  temples  and  their  treasures.  (See  Mem. 
de  rJe.  tiet  Inscr.  vol.  xvili.  140.) 

NE'OLOGISM,  NE'OLOGY.  (Gr.  star,  new.  and 
**y«r.  word.)  A  new  phrase  or  word  introduced  into  a 
language,  or  any  innovation  on  ordinary  modes  of  ex- 
pression. Moat  European  tongues  have  their  classical 
diction  fixed  by  precedent  and  authority ;  and  words 
introduced  by  bold  or  careless  writers,  since  this  standard 
wis  established,  go  by  the  name  of  neologisms  until  usage 
has  added  them  at  last  to  the  received  national  vocabulary. 
Seology,  in  the  last  century,  was  the  name  given  by 
orthodox  divines  in  Germany  to  the  novel  system  of  in- 
terpretation which  then  began  to  be  applied  by 

"  r  RATIONAL! 

a  mouth.  )  A 

inning  of  every 
gods,  but  more  espe- 
cially of  Apollo,  thence  called  NwA**r»sf,  a*  being  the 
author  of  all  light,  and  the  grand  luminary  from  which 
all  time  receives  its  distinctions  and  divisions.  At  these 
solemnities  the  Athenians  offered  up  prayers  and  sacri- 
fice*, in  the  temple  of  Erechtheus,  for  the  prosperity  of 
their  city  during  the  month  that  had  commenced.  Games 
were  also  Instituted  during  their  celebration,  and  grand 
entertainments  given  by  the  richer  to  the  poorer  citizens. 

NE'OPH  Y  TE.  (Gr.  9t*. young  ;  *vnt,  planted.)  In 
the  primitive  church  newly  converted  Christians  were 
so  termed  ;  and  the  same  appellation  is  still  given.  In  the 
Roman  Catholic  church,  to  converts  made  by  missionaries 
among  the  heathen,  to  any  person  entering  on  the  priestly 

newly  received  Into  the 


the  records  of  revealed  religion.   See  Rationalist 

NEOME'NIA.  (Gr.vi*,,  isrw.  and  as*. 
festival  observed  by  the  Greeks  at  the  begi: 
lunar  month  in  honour  of  all  the  gods,  b 


office,  and  to  those  pe 
munion  of  the  church 

NE'OPLATONI'CIANS,  or  NEOPLATONISTS. 
In  Ancient  Literature,  the  mystical  philosophers  of  the 
school  of  Ammonius  Saccas  and  Plotlnus  are  commonly 
so  called,  who  mixed  some  tenets  of  ancient  Platonism 
with  others  derived  from  a  variety  of  sources,  and  par- 
ticularly from  the  demonology  of  the  East.  They  flou- 
rithed  in  the  4th  and  5th  centuries  of  the  Christian  era. 
■Snme,  however,  have  contended  that  this  title  is  more 
properly  applicable  to  the  eclectic  Platonists,  or  school 
of  Antiochus  and  Philo.  (See  Plato  mists,  Eclectics.) 
For  a  singular  view  of  the  doctrines  and  tendency  of  the 
Nf-oplatoni.it*,  the  reader  may  totiMilt  the  (ttmrt.  licv. 
July,  1840. 

NEPE'NTHE.   (Gr. priw.. and f.»(W.  sorrow.)  A 
of  magic  potion,  w 
.  which  was  su[ 
literating  all  pain  and  sorrow  from  the  memory  < 
who  partook  of  It. 


ft,  mentioned  by  the  Greeks  and 
pposed  to  have  the  power  of  ob- 

ry<" 
rto 


1  during  their  celebration.    It  was  chiefly 
at  Athens  that  these  festivals  were  observed. 

NE'PHKLINE.  (Gr.  ttjnXn,  a  cloud.)  A  mineral 
from  si  mm  m. i,  near  Vesuvius,  and  Capo  dl  Bova,  near 
Home  ;  in  nitric  acid  its  transparent  fragments  become 
cloudy.  It  is  a  double  silicate  of  alumina  and  soda.  It 
it  also  known  by  the  name  of  sommite. 

NE'PHRITE.  A  hard  tough  mineral  composed  chiefly 
of  silica,  with-  time,  soda,  and  potash.  It  is  difficult  to 
break,  cut,  or  polish ;  it  is  slightly  translucent,  and  usually 
of  a  greenish  colour.  It  Is  occasionally  manufactured 
into  sword  and  knife  handles,  and  has  even  been  cut  Into 
the  form  of  a  chain,  which,  from  its  extreme  toughness,  is 
not  easily  broken.  Little  plates  of  It  were  formerly  sus- 
pended from  the  neck  for  the  cure  of  nephritic  complaints, 
w -hence  Jits  name.  ^  The  Chinese  are  celebrated  for  articles 

inina,  and  magnesia. 

NKPHRI'TIS.  (Gr.  ttf(ce ,  a  kidney  )  Inflammation 
of  the  kidney.   This  disease  Is  attended  by  pain  In  the 


diluents,  are 


ing  are  common  attendants,  and  the 
urine  is  generally  far  from  healthy, 
sudorific*,  and  aperients,  with  opiates 
the  principal  remedies  resorted  to. 

NEPHROSTOMY.  ( Or.  ,u^9f, and  rtur«,  / rati.)  The 
operation  of  extracting  a  stone  from  the  kidney. 

NE'POTISM.  A  word  invented  to  express  a  peculiar 
characteristic  of  many  high  ecclesiastics  in  Roman  Ca- 
tholic countries,  and  more  particularly  of  popes  :  a  pro- 
pensity, namely,  to  aggrandise  their  family  by  exorbitant 
grants  and  favours  conferred  on  members  of  It ;  literally, 
on  nephews  (nepotes).  Many  of  the  highest  and  wealth- 
iest families  of  the  Roman  nobility  owe  their  elevation 
entirely  to  this  species  of  patronage. 

NE'PTUNE.  The  Italian  name  of  the  deity  called 
by  the  Greeks  Poseidon  (UsrucW).  He  was  brother  of 
Jupiter,  and,  in  the  partition  of  empire  after  the  death  of 
Saturn,  the  sea  fell  to  his  share,  but  in  subservience  to  the 
former.  His  queen  was  Amphitrite,  and  his  paramours 
nearly  as  numerous  as  those  of  his  brother  ;  but  their 
progeny  was  not  so  celebrated,  with  the  exception  of  the 
hero  Pelops. 

His  most  famous  temples  were  at  the  Corinthian 
isthmus,  Helicd,  Trsrzen.and  the  promontories  of  Sunium 
and  Tsrnarus ;  to  which  may  be  added  the  magnificent 
temple  of  Parstum,  in  Italy,  stiU  in  existence.  Neptune 
was  said  to  preside  over  horses  and  the  manger.  He  is 
represented  similar  in  appearance  to  Jupiter,  but  his 
symbols  are  a  trident  and  the  dolphin.  Neptunatia  were 
festivals  celebrated  by  the  Romans,  during  the  months  of 
Julv,  in  honour  of  Neptune.  There  were  other  festivals 
In  honour  of  Neptune  in  his  capacity  of  presiding  over 
led  consualia  but  the  former  were  Instituted 
hU  character  of  god  of  the  sea.  During  the 
it  was  customary  to  live  in  booths  erected  on 
the  bank*  of  the  Tiber. 


to  him  in 


NEPTU'NIAN  THEORY.  The  geological  theory 
of  Werner,  which  refers  the  formation  of  all  rocks  and 

of  the  family 
Nereis 


K eFd^ANS*  Ner^ide. 


of  Dorsibranchiate  Anellidans  of  wl 
is  the  type.  The  < 
taenia  attached  to  the  sides  of  the  base  of  the  head,  and 
a  little  farther  forwards  two  others  which  are  blartlculate. 
between  which  are  two  simple  ones.  Their  branchiae 
consist  of  small  lamtns?,  between  which  is  spread  a  net- 
work of  vessels ;  each  foot  is  also  furnished  with  two  tu- 
bercles, two  packets  of  bristles,  one  cirrus  above  and 
another  beneath. 

NE'REIDES.  (Gr.N»{i/&ir.)  The  daughters  of  Nereus 
and  nymphs  of  the  sea.  They  were  originally  conceived 
to  be  of  a  beautiful  form,  but  later  fictions  degraded  them 
to  the  idea  of  a  mermaid.  The  nereids  are  said  by  most 
ancient  writers  to  have  been  fifty  in  number,  but  Pro  per - 
tlus  makes  them  a  hundred.  Among  the  most  famous  of 
these  goddesses  were  Amphitrite,  Galatara,  Dido,  Thetis, 
Ac.  Their  worship  was  almost  f 
that  of  Neptune. 

NE*REUS.  (tir.N«(«)  A  marine  Ore 
of  Ocean  and  Earth.    He  possessed  the  gift  of  pn 
ana  was  distinguished  for  his  knowledge  and  love* 
and  justice. 

NBRI'TA.  (Lat.  Nerita,  the  name  of  a  shell-fish  in 
Pliny.)  This  term  was  applied  by  Linnaeus  to  a  genus  of 
his  Vermes  Testacea,  characterized  by  having  a  shell  with 
the  columellaln  a  straight  line,  which  renders  the  aperture 
of  a  semicircular  form  :  this  aperture  is  always  closed  by 
an  operculum.  The  genus  is  ranked  by  Cuvier  amongs; 
his  Pectinibrancblate  Gastropods,  and  is  subdivided  into 
the  subgenera  Natica,  Lam.,  Nerita,  Voluta,  and  Neritina, 
Lam.  Nerita  proper  is  a  marine  shell,  while  Neritina  Is 
an  inhabitant  of  fresh  waters.  Examples  of  both  genera 
are  found  fossil  in  the  strata  of  the  Paris  basin. 

NE'ROLI.   The  name  given  by  perfumers  to  the  es- 
sential oil  of  orange  flowers.    It  is 
tion  with  water  in  the  i 

N  E' R  V I N  E .   A  medicine  resorted  to  in 
lections. 

NE'RVOUS  FEVER.  A  low  fever  in  which  i 
symptoms,  or  sensorial  debility,  are  especially  prevalent : 
the  treatment  consists  in  allaying  nervous  irritation  and 
supporting  the  strength. 

NERVOUS  SYSTEM.  In  Physiology .  The  nerves 
are  fibrous  chords  In  direct  or  indirect  connection  with 
the  brain,  and  extending  their  ramifications  into  every 
part  of  the  body ;  their  ultimate  structure  is  filamentous, 
and  they  consist  of  a  peculiar  grey  substance,  their  size 
depending  upon  the  number  of  filaments  enclosed  in  the 
common  sheath.  They  are  often  so  interwoven  as  to 
form  a  kind  of  network  or  plexus  ;  and  some  of  them 
have  what  are  termed  ganglia,  or  rounded  masses  of 
nervous  matter,  not  fibrous,  out  apparently  composed  of 
globules  disseminated  through  a  vascular  network. 

There  are  two  distinct  systems  of  nerves  ;  one  of  which 
is  connected  with  the  brain  and  with  the  spinal  chord, 
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NERVURES. 

and  arc  media  of  sensation  and  of  voluntary  motion :  I 
they  arc  termed  the  nerves  of  animal  life,  or  the  cerebro- 
spinal nerve*.  The  other  system  is  only  in  communica- 
tion with  the  brain  and  spinal  chord,  or  with  the  cere-  I 
bro- spinal  nerves,  by  very  small  filaments,  and  they  have 
numerous  ganglions  throughout  their  course  ;  they  pre- 
side  over  the  nutritive  functions,  upon  which  the  mind 
has  no  direct  influence  :  these  are  the  nerves  of  organic 
lift,  or  ganglionic  or  great  sympathetic  nerves. 

The  cerebrospinal  nerves  convey  impressions  from 
eir  extremities  to  the  brain,  and  they  also  convey  the 
fluence  of  the  will  from  the  braiu  to  the  voluntary 


centripetal  and  centrifugal 
i  distinctively  applied  to  them. 
The  history  of  the  nervous  system  in  all  its  details 
forms  an  extended  and  complicated,  but  a  highly  im- 
portant part  of  anatomy  and  physiology,  the  investigations 
connected  with  which  have  led  to  many  useful  practical 
results,  which,  however,  have  thrown  but  little  light 
upon  the  cause  of  the  phenomena,  or  the  ultimate  nature 
of  the  nervous  influence.  The  works  of  Sir  Charles 
Bell,  Dr.  Marshall  Hall,  and  Dr.  Wilson  Philip  roust  be 
consulted  in  reference  to  the  functions  of  the  different 
classes  of  nerves  ;  there  is  a  good  general  account  of  the 
subject  in  Italy's  translation  of  Milker's  Physiologic. 

Nervous  System.  In  Corop.  Anat.  In  some  of  the 
lowest-organized  animals  the  nervous  system  has  been 
detected  in  the  form  of  simple  filaments  :  these  are  after- 
ward* found  connected  with  a  nervous  ring  surrounding 
the  oesophagus.  As  organization  advances,  nervous  mat- 
ter begins  to  be  accumulated  upon  the  ring,  forming  a 
brain  ;  and  upon  different  parts  of  the  radiating  filaments, 
funning  ganglions. 

When  the  principal  gangliated  filaments  are  not  pa- 
rallel, or  not  symmetrical  iri  their  course,  they  are  asso- 
ciated with  the  type  of  organisation  which  characterizes 
the  molluscous  or  heteroganglsate  division  of  animals. 
When  the  gangliated  filaments  are  two  In  number,  sym- 
metrical, and  run  parallel  with  each  other  along  the 
ventral  aspect  of  the  body,  they  are  associated  with  and 
bespeak  the  type  of  organization  characteristic  of  the 
articulate  or  Homogangtiate  division.  When  the  brain 
ceases  to  present  the  form  of  a  ring,  and  sends  down  the 
back  a  prolongation  of  its  substance,  called  the  spinal 
marrow,  the  rest  of  the  organization  Is  that  which  cha 
i  the  vertebrate  or  myeten 
:  division  of  animals.  In 

erficial  tract  ol 
ts  "  sensitive,''  the  deeper 
NERVU'RES,  in  Entomology,  are 
for  expanding  the  wing  and  keeping  it 
protection  to  the  air  vessels :  they  are  termed  costal, 
post-costal,  mediastinal,  extvmo-median,  interno-mcdian, 
anal,  axillary,  Ac,  according  to  their  relative  positions. 
In  botany  nervures  are  the  veins  of  leaves. 

NESS.  The  termination  of  several  names  of  places 
in  Great  Britain  where  there  is  a  headland  or  promontory, 
as  Inverness,  Sheerncss.  The  word  is  probably  derived 
from  the  Fr.  net.  or  the  Germ,  nase,  note. 

NESTO'RIANS.  The  followers  of  Nestorius,  patri- 
arch of  Constantinople,  In  the  first  half  of  the  fifth  century. 
This  prelate  agitated  the  Christian  world,  after  the  Arian 
controversy  had  been  quietly  settled,  by  the  introduction 
of  certain  subtle  disputations  concerning  the  incarnation 
of  our  Lord,  from  whence  debates  and  contentions  arose 
which  harassed  the  church  for  the  space  of  more  than 
two  centuries.  He  affected  to  distinguish  with  peculiar 
precision  between  the  divine  and  human  natures  united 
in  Christ ;  and,  in  guarding  over  carefully  against  the 
propensity  which  he  discovered  in  the  Christians  of  his 
own  day  to  confuse  the  two,  and  look  upon  them  as  ab- 
sorbed into  one  compound  substance,  he  forbade  men  to 
entertain  any  combined  notion  at  all,  and  kept  constantly 
before  their  eyes  both  the  god  and  the  man.  He  insisted, 
for  instance,  that  the  Virgin  should  not  be  entitled 
Mother  of  God,  but  Mother  of  Christ,  or  of  Man,  the  hu- 
man nature  being  essentially  distinct  from  and  only  in- 
habited by  the  divine,  as  a  temple  by  its  divinity.  The 
opinions  of  the  Nestorians  were,  indeed,  little  mora 
th;in  subtle  logical  refinements  upon  mysteries  which 
will  not  bear  the  application  of  such  tests  ;  and  it  was  the 
habit  of  mind  which  they  engendered  that  chiefly  rendered 
them  pernicious,  and  the  fierce  passions  with  which  they 
were  combined  that  gave  them  their  celebrity  and  widely 
extended  influence.  Nestorius  himself  was  condemned 
by  the  third  general  council  held  at  Cpbcsus,  in  the  vear 
431 :  his  principal  adversary  being  the  president  of  the 
assembly,  Cyril,  the  learned  patriarch  of  Alexandria. 
The  heretical  prelate  was  deposed,  and  banished  by  the 
to  an  oasis  in  Upper  Egvpt,  where  he  died. 
,  however,  spread  throughout  Asia,  and  appear 
i  carried  along,  with  the  advancing  stream  of 
Christianity,  to  the  furthest  parts  of  India  and  China.  In 
822 


NEUTRALITY. 

more  central  regions,  they  were  soon  afterwards  counter- 
acted by  the  spread  of  the  opposite  heresy  of  Kutyches. 
For  notices  of  the  opinions  which  sprang  out  of  these 
rival  dogmatists,  see  Incarnation,  1  t  i  ychians,  Mo>o- 
imi  y sites,  Monothelites.  Besides  the  well-known  autho- 
rities, the  reader  may  consult  Doucin,  Hist,  an  Nestorian- 
isnse,  1698 ;  Assemann's  HihUoih.  Orientalis ;  and  Grant's 
Residence  among  the  Nestorutn  Christians,  8vo,  1*41. 

NESTS,  ESCULENT.  A  species  of  nesu  ouitt  by 
swallows  peculiar  to  the  Indian  islands,  and  very  much 
esteemed  tii  China  and  other  parts  of  the  world.  The** 
nests  resemble  in  form  those  or  other  swallows  ;  they  are 
formed  of  a  viscid  substance,  and  in  external  appearance 
as  well  as  consistence  are  not  unlike  tllirate  ill-concocted 
isinglass.  Esculent  nests  are  principally  fouud  in  Java, 
in  caverns  usually  situated  on  the  sea- coast.  Nothing 
as  to  the  substance  of  which  these 
( See  the  Commercial  Did.,  art. 


composed.  (See  the 
Birds'  Nests.'') 
NET.  or  NEAT.  In  Commerce,  something  pure  and 
unadulterated  with  any  foreign  mixture.  Thus,  wines 
are  said  to  be  net  when  not  falsified ;  and  coffee,  rice.  Ac. 
to  be  so,  when  the  filth  and  ordures  are  separated  from 
them.  The  word  net  is  also  used  for  what  remains  after 
the  tare  has  been  taken  out  of  any  merchandize  ;  i  e. 
when  it  is  weighed  clear  of  all  package.  (See  Tilt.) 
Set  Produce  (ital.  net  to  proceduto)  is  used  in  mer- 
cantile language  to  express  what  any  commodity  has 
yielded,  after  all  tare  and  charges  have  been  deducted. 

NET  (Germ,  nets),  is  a  textile  fabric  of  knotted 
meshes  for  catching  fish,  and  other  purposes.  Kas.h 
mesh  should  be  so  secured  as  to  be  incapable  of  en- 
largement or  diminution.  The  French  government  of- 
fered in  1802  a  priie  of  10,000  francs  to  the  person  who 
should  invent  a  machine  for  making  nets  upon  automatic 
principles,  and  adjudged  it  to  M.  Bnron,  who  presented 
ills  mechanical  invention  to  the  Conservatoire  dew  Arts 
et  Metiers.  It  does  not  appear,  however,  that  this  ma- 
chine has  accomplished  the  object  in  view  .  for  no  esta- 
blishment was  ever  mounted  to  carry  it  into  execution. 
Nets  are  usually  made  by  the  fishermen  and  their  fami- 
lies during  periods  of  leisure.  The  formation  of  a  mm  ' 
is  too  simple  a  matter  to 
tionary. 

NE'THINIMS.  Among  the  Jews,  the  i 
priests  and  Lcvltcs,  employed  in  the  lowest  and 
offices  about  tin- u-mpli-».  '  Tln-y  were,  as  the 
expresses  It,  "  the  hewers  of  wood  and  drawers  of  i 
for  the  house  of  God.'  To  this  office  the  descendants  of 
the  Gibeonites  were  originally  condemned  by  Joshua  ;  but 
at  a  later  period  the  same  duties  *  ere  assigned  to  the  Ca- 
uaanltcs  w  ho  had  surrendered  themselve*  and  were  spared . 
NE'TTINGS.   Netsof  small  rope  placed  in  a  ship  f,,r 
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NB'TTLERASH.  An  eruption  upon  the  skin  much 
resembling  the  sting  of  a  nettle.  It  usually  lasts  for  a 
few  hours,  and  then  disappears  or  changes  its  place  ;  it 
is  relieved  br  bathing  the  affected  part  with  a  mixture  of 
one  part  of  vinegar  and  eight  or  ten  of  water,  and  bjr  mild 
aperient  medicines. 

NEUllA'LGIA.  (Gr. hums,  a  nerve,  and  *>>s.-,  pain.) 
An  acute  painful  affection  in  the  course  of  the  nerves, 
generally  subject  to  intermission.  One  of  the  most  dis- 
tressing forms  of  this  disease  is  the  tic  dottleuremst. 

NEUKO'LOG  Y.  ( Gr.  tiv(*i, and )oyn ,  a  description.  t 
The  doctrine  of  the  nerves.   See  Masons  System. 

NKURO'MA.  (Gr.»nt«.)  A  tumour  formed  In  or 
upon  a  nervous  trunk. 

NEUBO'PTERANS,  Neuroptera.  (Or.fMM ,« sscrre, 
ertf  a  wing.}  The  order  of  Tetrapterous  Manuibulato 
Insects,  including  those  in  which  the  nervures  of  the 
wings  are  so  disposed  as  to  form  a  more  or  less  regular 
network.  They  are  distingulthed  from  the  Coleopterous, 
Orthopterous,  and  Hemipterous  orders  of  four-winged 
insects,  by  the  first  or  anterior  pair  of  wings  being  mem- 
branous, diaphanous,  and  resembling  the  second  pair 
In  texture  and  properties.  The  abdomen  is  unprovided 
with  a  sting.  The  antenna'  are  usually  setaceous.  Some 
neuroptcrans  merely  pass  through  a  semi-metamorphosis, 
t  he  rest  a  complete  one ;  the  larva*  have  always  six  hooked 
feet.  Many  of  these  Insects  are  carnivorous  in  " 
state  and  their  last.  The  dragon-fly  may  be 
the  type  of  this  order. 

NEURO'TOMY.  (Gr.  ><»<«,, and  rt,u~,  Ictst.) 
cutting  of  a  nerve. 

NEU'TER  (Lat.  neither),  in 
gender  which  nouns  possess  that  are 
nor  feminine.  Neuter  or  intransitive  verbs  are  those 
which  represent  the  properties  of  a  state  or  process,  as 
/  rest,  I  fall,  I  grow,  Ac.   See  Grammar. 

Neuter  was  the  name  given  to  the  "  labourers"  of  the 
hive-bee  before  it  was  discovered  that  they  were  essen- 
tially females,  though  infertile. 

NEUTRALITY.    In  International  Law.  the  con- 
>f  a  state  which  docs  not  take  part  in  a  «ai 
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NEUTRALIZATION. 

furnishing  to  either  of  the  contending  parties  aii  supplies 
which  do  not  fall  within  the  description  of  contraband 
of  tear  (see  Contraband  or  W»i),  and  to  conclude 
treaties  with  either  unconnected  with  the  subject  of  the 
war.  It  appears  to  hare  been  the  old  principle,  with  re- 
gard to  the  maritime  trade  of  a  neutral  nation,  that  the 
property  of  an  owner  belonging  to  the  hostile  country 
might  be  seised  by  a  belligerent  on  board  a  neutral 
power's  vessel ;  but  the  general  rule  now  asserted  is  that 
the  flag  covers  the  cargo :  by  which  means  right  of  search, 
except  for  specific  purposes,  is  rendered  unnecessary. 
But  this  rule  is  In  effect  set  aside,  according  to  the  will 
or  necessities  of  the  most  powerful  belligerent,  as  ^t  was 

nental  powers. 

NEUTRALIZATION.  (Lat.  neuter,  neither.)  In 
Chemistry,  the  combination  of  an  acid  and  alkali  In  such 
proportions  that  the  peculiar  properties  of  each  are  rcn- 
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NEU'TRAL  SALTS.  Combinations  of  acids  and 
bases  which  are  neither  acid  nor  alkaline,  but  in  which 
the  acid  is  exactly  neutralized  by  the  base. 

NEUVAI'NES.  (Fr.  neuf,  mime.)  In  the  Roman 
Catholic  Church,  prayers  offered  up  for  nine  successive 
days,  in  order  to  obtain  the  favour  of  Heaven.  ( See  the 
Diet,  tie  la  Conversation.) 

NEW  CONNEXION  METHODISTS,  or  KIL- 
HAMITES  ;  socalled  from  Mr.  Alexander  Kilham,  who 
was  the  Immediate  means  of  their  separation  from  the 
Wesleyans.  and  withdrew  from  this  body  on  the  ground  of 
the  almost  irresponsible  power  exercised  by  the  Con- 
fcrence.  Having  petitioned  this  convocation  that  the 
people  might  have  a  voice  In  the  formation  of  the  laws 
by  which  they  were  to  be  regulated,  the  choice  or  their 
own  pastors  and  other  officers,  and  the  disposal  of  their 
own  property,  and  those  demands  having  been  refused, 
the  petitioners  receded,  and  formed  (1793)  a  distinct  party, 
on  a  more  liberal  basis.  The  members  oi  this  body  do 
not  exceed  13,000.  (Ltfe  of  Kilham,  by  Thom  and  Grun- 
del ;  General  Rules  oj  the  Sew  Connexion  Methodists.) 

NE'WEL.  (Fr.  noyau.)  In  Architecture,  the  space, 
either  solid  or  open,  round  which  the  steps  of  a  staircase 
are  turned  about. 

NEW  RED  SANDSTONE.  The  sandstone  imme- 
diately above  the  coal  measures.   See  Geology. 

NEWS.  (Germ,  neucs,  Lat.  novus,  Gr.  *tt.)  Li- 
terally, fresh  information.  This  word  has  been  fancifully 
derived  from  the  initial  letters  of  the  four  cardinal  poiuts 
of  the  compass,  worth,  fast,  vest,  and  south. 

NEWSPAPERS.  Publications  in  numbers,  consist- 
ing commonly  of  single  sheets,  and  published  at  short 
and  stated  intervals,  conveying  intelligence  of  passing 
events.  In  Rome,  under  the  government  of  the  em- 
perors, periodical  notices  of  passing  events  (diurna, 
acta  diurna)  were  compiled  and  distributed  for  general 
reading ;  but  our  accounts  of  these  ancient  newspapers, 
derived  from  classical  sources,  are  somewhat  obscure  and 
uncertain.  In  modern  Europe,  the  earliest  occasional 
sheets  of  dally  intelligence  seem  to  have  appeared  at 
ing  the  war  or  1563  against  the  Turks  (see 
I ;  and  the  earliest  regular  paper  to  have  been  a 
one,  published  in  the  same  city  by  the  state:  but 
._  j  were  distributed  in  manuscript,  and,  owin»  to  the 
jealousy  or  the  government,  continued  to  be  so  down  to 
very  late  times.  Extraordinary  gazettes  are  said  to  have 
been  published  in  England  by  authority,  during  the  lime 
when  the  arrival  or  the  Spanish  Armada  was  appre- 
hended ;  but  the  specimens  preserved  In  the  British 
Museum,  and  so  long  regarded  as 
to  be  demonstrated  forgeries.  The 

Ac.  of  the  civil  wars,  seem  to 
Jlsh  papers  which  appeared  regularly.  The  Ga- 
de  France  appeared  regularly  from  1631  to  1792, 
ling  a  collection  of  163  volumes ;  it  was  continued, 
,  but  with  some  interruptions,  through  the  period 
of  the  Revolution  ;  and  the  name  still  exists,  the  journal 
so  called  being  at  present  one  or  the  organs  of  the  Car- 
list  party.  From  their  first  imperfect  beginning  news- 
papers have  gradually  increased  in  number,  matter,  and 
consequence,  until  they  form,  In  many  European  coun- 
tries, one  of  the  most  Important  features  in  the  social 
economy  of  the  people;  exercislnga  marked  influence  on 
domestic  manners,  literature,  and  usages,  but  more  espe- 
cially powerful  as  a  great  political  Instrument.  In  France 
newspapers  are  generally  undertaken  in  shares.  The 
editors  and  principal  writers  are  more  responsible  and 
more  generally  known  than  in  England  :  this  is  either  a 
cause  or  an  effect  of  the  general  prejudice  in  that  coun- 
try against  anonymous  writing,  which  is  by  no  means  so 
common  as  among  ourselves ;  but,  perhaps,  one  of  its  con- 
sequences Is,  that  newspapers  are  more  notoriously  under 
the  control  of  particular  sections  of  the  political  world,  or 
of  powerful  individuals.  Political  newspapers  have  their 
subsidiary  articles  on  subjects  of  theatrical  or  literary 
criticism  added  In  the  shape  technically  termed  feuiu 
leton,  a  subdivision  of  the  page.  This  custom  was  intro- 
duced about  1800  in  the  most  influential  paper  of  that 


NEWSPAPERS. 

period,  and  has  since  been  generally  rollowed.  The  pe- 
riodical press  of  France  was  under  strict  control  during 
the  Empire:  the  censorship  was  continued  until  1819, 
and  re-established  in  1820,  but  again  abolished  in  1831.  At 
that  period  a  law  was  passed  compelling  the  proprietors 
to  give  security  for  the  good  conduct  of  their  journals, 
under  a  penalty  of  10,000  francs  in  Paris,  and  various 
lesser  sums  in  the  departments.  The  censorship  was, 
however,  again  instituted,  and  again  abolished  in  1827. 
By  the  famous  ordinances  of  1830  the  liberty  or  the  peri- 
odical press  was  suspended.  Since  the  revolution  or  that 
year  there  has  been  no  attempt  at  re-establishing  the 
censorship,  although,  in  1835,  laws  or  a  very  severe  cha- 
racter were  passed,  to  subject  the  proprietors  or  journals 
to  easier  conviction,  and  heavier  punishment,  in  case  of 
trangressing  the  existing  laws  or  libel  against  government 
or  individuals,  and  extending  and  multiplying  the  provi- 
sions or  that  law.  There  were  published  in  Paris,  in  1839, 
309  journals  or  all  sorts,  political,  literary,  scientific,  Ac. 

In  Great  Britain  newspapers  are  subjected 
statutory  enactments.  By  38  G.  3.  c.  78.  no 
print  or  publish  any  newspaper  until  an  al 
been  delivered  at  the  stamp  office,  stating  the  name  and 
places  or  abode  or  the  printer,  publisher,  and  proprietor ; 
specifying  the  amount  of  shares  in  the  undertaking, 
the  title  of  the  paper,  and  description  of  the  building  in 
which  It  is  intended  that  the  paper  shall  be  printed.  A 
copy  of  every  newspaper  is  to  be  delivered,  within  six  days 
after  publication,  to  the  commissioners  of  stamps,  under 
a  penalty  of  100/.  Persons  publishing  newspapers  without 
the  name  and  place  of  abode  of  the  printer  affixed  may  be 
apprehended  and  carried  before  a  magistrate  ;  and  peace 
officers,  by  virtue  of  a  warrant  from  a  justice  of  the  peace, 
may  enter  any  place  to  make  search,  Ac.  By  60  G.  3.  c.  9. 
every  periodical  pamphlet  or  paper,  published  at  inter- 
vals not  exceeding  26  days,  containing  public  news  or  in- 
telligence, or  any  remarks  thereon,  or  on  any  matter  in 
church  or  state,  not  containing  more  than  two  sheets,  or 
published  at  a  less  price  than  sixpence,  shall  be  deemed 
newspapers,  and  subject  to  the  same  regulations  and  stamp 
duties.  By  I  W.  4.  c.  73.  securities  may  be  demanded, 
to  the  amount  of  400/.  or  300/.,  from  both  principal  and 
sureties,  when  it  is  intended  to  publish  a  newspaper  or 
pamphlet  of  the  description  mentioned  In  60  G.  3.  c.  9. 
These  securities  are  intended  to  secure  payment  of  da- 
mages or  costs  which  may  be  incurred  in  an  action  for 
libel  against  the  conductor  of  the  paper.  The  laws  re- 
specting the  stamp  duties  on  newspapers  have  been 
recently  placed  on  a  new  footing  (in  1836).  The  effect  or 
these  restrictive  provisions,  ami  of  the  heavy  rate  of  duty 
imposed  on  newspapers  in  England,  is  to  create,  especi- 
ally in  London,  great  monopolies,  and  to  diminish  the 
number  of  periodical  papers,  at  the  same  time  that  their 
importance,  and,  according  to  the  defenders  of  the  system, 
their  respectability  and  usefulness,  is  increased.  There 
have  rarely  been  more  than  five  or  six  daily  morning 
papers  in  London,  and  about  as  many  evening.  Of  one 
of  the  former  ( The  Times)  the  net  profits  have  been  es- 
timated in  some  years  at  24,000/.  A  morning  paper  in 
considerable  circulation  generally  employs  an  editor,  a 
sub-editor,  from  ten  to  fourteen  regular  reporters  (see 
Newspaper  Reporting  ).  from  thirty  to  thirty- five  c 
positors,  Ac. ;  while  the  power  and  rapidity  of  the 
chlnery  which  produces  these  huge  sheets  has  t 
greatly  Increased  of  late  years  by  the  application  of  the 
steam  engine.  The  evening  newspapers,  the 
of  which  is  in  other  respects  less  costly,  go  to 
In  procuring  rapid  intelltj 
The  irregular  or  occasions 
class :  they  multiply  copies  of  the  pieces  of 
intelligence  which  tbey  collect  by  means  or  polygraphs, 
and  send  them  round  to  different  newspapers  to  take  the 
chance  of  their  insertion. 

The  following  calculation  was  formed,  in  1827,  of  the 
number  or  periodical  papers  appearing  In  various  coun- 
tries, since  which  period  it  U  probable  that  there  has 
been  a  considerable  increase: — Great  Britain  and  Ireland, 
483;  France,  490;  Russia,  288 ;  Netherlands  (Holland 
and  Belgium),  160;  German  Confederation,  excluding 
Austria  and  Prussia,  305  ;  Sweden,  82  ;  Denmark,  80  , 
States  or  the  Church,  6  only.  It  Is  obvious  that  without 
an  approximation  to  the  amount  or  copies  or  each  news- 
paper, this  calculation  furnishes  no  grounds  whatever  for 
speculating  on  the  proportion  between  the  demand  and 
supply  or  newspapers  and  the  population  in  these  re- 
spective countries  ;  and  wherever  (as  in  England)  news- 
papers are  subjected  to  a  heavy  duty,  each  Individual 
paper  must  necessarily  sell  a  greater  number  or  copies 
than  elsewhere,  in  order  to  afford  a  profit ;  but  the  circu- 
lation of  some  French  newspapers  Is  said  to  exceed  that 
of  any  among  ourselves.  The  United  States,  at  the  same 
time,  had  800  newspapers,  and  have  at  present  upwards 
of  1000:  about  fifty  of  these  appear  daily.  (See,  among 
other  antiquarian  authorities  as  to  early  newspapers, 
D' Israeli's  Curiosities  of  Literature,  vol.  i.;  Chalmers's 
Life  of  Ruddiman  ;  and  the  Conr.  Lexicon,  art.  "  Zei- 

tung.r*   See  also  the  Commercic'   * 
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NEWSPAPER  REPORTING. 

NEWSPAPER  REPORTING.  The  name  given  to 
that  system  whereby  the  parliamentary  debates  and 
speeches  delivered  at  public  meeting*.  Sec.  are  promul- 
gated throughout  the  country.  As  It  is  contrary  to  the 
rules  of  both  Houses  that  any  stranger  should  be  present, 
the  publication  of  the  debates  is  held  to  be  a  breach  of 
privilege ;  but  this  regulation  has  always  been  defeated, 
either,  as  in  former  times,  by  the  means  adopted  by  Dr. 
Johnson  and  others  of  publishing  the  speeches  of  the 
different  members  trader  fictitious  names,  or,  as  at  pre- 
sent, by  the  Houses  themselves  tacitly  giving  their 
sanction  to  the  practice.  The  foundation  of  the  present 
system  of  parliamentary  reporting  may  be  fairly  ascribed 
to  the  late  Mr.  William  Woodfall,  whose  retentive  memory 
enabled  him,  after  having  listened  to  the  debates,  daily 
to  communicate  to  the  public,  in  what  he  called  A  hasty 
Sketch  of  the  Proceeding*  in  Parliament  last  Sight,  a  full 
and  most  accurate  account  of  the  different  speeches. 
Secret  deliberations,  however,  have  been  so  long  re- 
nounced, that  the  right  of  thepubllc  to  be  present  through 
their  agents,  the  reporters,  is  as  clearly  established  now 
as  if  no  theoretical  privacy  had  ever  existed  ;  but  if 
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nor  officers  of  the  house,  there  can  be  no  doubt  that  this 
abuse  of  the  privilege  must  lead  to  such  a  mollification  of 
the  standing  order  as  would  deprive  Individual  members 
of  any  control  over  a  matter  so  interesting  to  the  nation. 
The  process  of  parliamentary  reporting,  and  the  quali- 
fications of  those  by  whom  the  task  is  j>erformed,  cannot 
be  adequately  described  within  the  narrow  limits  of 
this  article ;  but  ft  is  hoped  that  the  reader  may  be 
enabled  to  form  some  idea  of  both  from  the  follow- 
ing brief  outline.  Every  publication  not  copying  from, 
or  abridging  any  other,  but  giving  original  reports, 
keeps  one  of  a  series  of  reporters  constantly  in  the  gal- 
lery of  the  Lords,  and  another  In  the  Commons.  These, 
like  sentinels,  are  at  stated  periods  relieved  by  their  col- 
leagues,  when  they  take  advantage  of  the  interval  to 
transcribe  their  notes,  in  order  to  be  ready  again  to  re- 
sume the  duty  of  note-taking,  and  afterwards  that  of 
transcription  for  the  press.  A  succession  of  reporter* 
for  each  establishment  Is  thus  maintained,  nnd  the  pro- 
cess of  writing  from  their  notes  never  interrupted  till  an 
account  of  the  whole  debates  of  the  evening  has  been 
committed  to  the  hands  of  the  printer.  There  are  only 
seven  publications  for  which  a  reporter  Is  constantly  in 
attendance ;  and  these  include  the  London  morning  news- 
papers, from  which  all  others  that  give  debates  arc  under 
the  necessity  of  copying  or  abridging  them.  The  number 
of  reporters  maintained  by  each  varies  from  ten  or  eleven 
to  seventeen  or  eighteen.  They  are  for  the  most  part 
gentlemen  of  liberal  education  —  many  having  graduated 
at  the  Universities  of  Oxford,  Cambridge,  Edinburgh, 
Glasgow,  or  Dublin ;  and  they  must  aH  possess  a  com- 
petent knowledge  of  the  multifarious  subjects  which 
come  under  the  consideration  of  parliament.  The  expe- 
dition and  ability  with  which  their  duties  are 
must  be  admitted  by  every  one  who  attends  a 
afterwards  read*  a  newspaper,  while  the  correctness  and 
rapidity  with  which  their  manuscript  is  put  in  type  and 
printed  has  long  been  a  subject  of  surprise  and  admir- 
ation.    (See  the  Parliamentary  Companion,  a  valuable 


STYLE. 


In  Chronology.  See  Styir. 
NEW  TESTAMENT.  The  name  given  to  that  por- 
tlon  of  the  Bible  which  comprises  the  writings  of  the 
apostle*  and  their  immediate  disciples.  It  consists  of 
five  historical  books,  vis.  the  respective  Gospels  of  Mat- 
thew. Mark.  Luke,  and  John,  and  the  Acts  of  the  Apostles 
(attributed  to  Luke)  ;  of  twenjy-one  apostolical  epistles, 
of  which  the  early  fathers  have  unanimously  ascribed 
fourteen  to  St.  Paul,  three  to  St.  John,  two  to  St  Peter, 
one  to  St.  James,  and  one  to  St.  Jude ;  and  of  the  book 
known  by  the  name  of  the  Apocalypse  or  the  Revelation 
of  St.  John.   See  Bible.  Epimtlb.  Evangelists. 

NEWTONIAN  PHILOSOPHY.  This  term  is  used 
In  various  senses.  Sometimes  it  is  used  to  denote  the 
doctrine  of  the  universe  as  delivered  by  Sir  Isaac  New- 
ton in  the  Prmcipia  ;  sometimes  the  corpuscular,  or  mo- 
dern, or  experimental  philosophy,  at  opposed  to  the 
the  theories  of  Descartes  and  others ;  but  most  frequently, 
perhaps  the  mathematical  theory  of  universal  gravitation. 
See  Gravitation,  Physics. 

NEW  YEAR'S  DAY.  The  celebration  of  the  com- 
mencement of  the  new  year  dates  from  high  antiquity. 
The  Jews  regarded  it  as  the  anniversary  of  Adam's  birth- 
day, and  celebrated  It  with  splendid  entertainments,  —  a 
practice  which  they  have  continued  down  to  the  present 
time.  The  Romans  also  made  this  a  holiday,  and  dedi- 
cated It  to  Janus  with  rich  and  nui 
the  newly  elected  magistracy  entered 
on  this  day ;  all  undertakings  then 
considered  sure  to  terminate  favourably ;  the  people  made 
each  other  presents  of  gilt  dates,  figs,  and  plums ;  and 
even  the  emperors  received  from  their  subjects  new  year's 
gilts,  which  at  a  later  period  it  became  compulsory  to 


NIBELUNGEN,  LAY  OF  THE. 

bestow.  From  the  Romans  the  custom  of  making  pre- 
sent* on  New  Year's  Day  was  borrowed  by  the  Christians 
by  whom  it  was  long  retained  ;  but  even  In  those  coun- 
tries where  it  lingered  longest.  In  France  and  Scotland 
for  instance,  It  Is  falling  rapidly  into  desuetude,  and  con- 
gratulatory wishes  are  now  almost  universally  substi- 
tuted for  the  more  substantial  presents  that  were  for- 
merly conferred  on  this  day  as  marks  of  affection  and 
esteem. 

NEX'I.  ( I. at.  necto.  /  bind  )  In  Roman  Antiquities, 
persons  frccborn,  who,  for  debt,  were  delivered  bound  to 
a  creditor,  and  obliged  to  serve  him  until  they  could  dis- 
charge it. 

NIBELUNGEN,  LAY  OF  THE.  The  name  given 
to  the  most  ancient  existing  monument  of  German  epic 
poetry.  The  origin  of  this  poem  Is  veiled  in  great  ob- 
scurity ;  It  Is  supposed  to  have  existed,  in  substance  at 
least,  two  centuries  before  the  reign  of  Charlemagne, 
and,  like  the  early  composition*  of  poet*  in  all  ages,  to 
have  consisted  originally  of  detached  ballads  and  poem., 
which  were  afterwards  gradually  collected,  and  at  length 
moulded  into  the  complete  form  In  which  th« 
oftbe  modifications  which 
the  end  of  the  12th  < 
is  attributed  to  the  Mfnne 
dingen.  The  story  turns  upon 
hold  of  Burirundy.  who  Is  first  won  by  the  i 
fried,  and  after  he  is  treacherously  murdered  give* 
hand  to  Attila,  king  of  the  Huns,  chiefly  In  the 
that  through  his  power  and  Influence  she  may  be  re- 
venged on  the  murderers  of  her  former  lord.  The 
assassins,  accordingly,  and  all  their  kin,  are  induced  to 
visit  Attila,  when,  by  the  instigation  of  the  queen,  a 
deadly  feud  arises,  in  the  course  of  which  almost  the 
whole  army  on  both  sides  is  cruelly  slaughtered.  By  the 
powerful  but  rrluctant  aid  of  Diederich  of  Bern,  how- 
ever, the  murderer  of  Siegfried  is  at  last  vanquished, 
and  brought  bound  to  the  feet  of  the  queen,  who  relent- 
lessly raises  the  sword  of  the  departed  hero,  and  with 
her  own  hand  strikes  off  the  head  of  his  enemy.  The 
famous  Hildebrand,  whose  exploit*  are  depicted  on  the 
HrUen-Buch,  instantly  avenged  the  atrocious  and  inhos- 
pitable act  by  stabbing  the  queen,  who  falls  exulting  on 
the  body  of  her  hated  victim.  The  work  is  divided  into 
thirty-eight  books.  The  Nibelttngen  IJed  formed  for  many 
centuries  the  chief  traditionary  record  of  the  romantic 
deeds  and  sentiments  of  the  German  nation,  but  at  the 
era  of  the  Reformation  it  sank  wholly  Into  oblivion  ;  from 
which,  however,  it  has  within  the  last  thirty  years  been 
rescued,  and  permanently  placed  by  the  labour*  and 
commentaries  of  Hagen,  Zeune,  Sim  rock,  and  Schlegel, 
among  the  most  conspicuous  monuments  of  human  ge- 
nius. All  the  questions  relating  to  its  origin,  nature, 
and  characteristics  are  discussed  with  great  Interest  by 
the  German  literati,  to  many  of  whom  indeed  it  forms 
a  distinct  branch  of  study  .  and  we  cannot  refrain  from 
inserting  In  our  pages  Schleget's  notice  of  this  poem 
which,  whatever  interest  it  has  excited  in  Germany,  is 
still  comparatively  unknown  in  England. 

ccsitr^stlnrtlon 
whose  skilful  unfolding  of 
ness  of  representation  were  \ 
remained  satisfied  with  a  more  simple  mode  of  poetry, 
the  Nibelungen  IJed  claims  a  very  high  place,  — perhaps 
among  all  the  heroic  chivalrous  poems  of  modern  Europe, 
It  is  entitled  to  the  first.  It  is  peculiarly  distinguished 
by  its  unity  of  plan  ;  or  rather  it  is  a  series  of  pictures, 
each  naturally  following  the  other,  and  all  delineated 
with  great  boldness  and  simplicity  and  a  total  disregard 
of  all  superfluities.  The  Germau  language  appears  in 
this  work  hi  a  state  of  perfection  to  which  in  the  subse- 
quent periods  of  Its  early  history  it  had  no  pretention*. 
In  addition  to  all  its  natural  liveliness  and  strength.  It 
seems  at  that  time  to  have  possessed  great  flexibility, 
which  soon  afterwards  gave  place  to  a  style  of  aflfectatioti. 
roughness,  and  indistinctness.  The  heroic  legends  of  all 
nations  have  a  great  deal  in  common,  so  far  a*  their  es- 
sence and  purpose  are  concerned  ;  their  variety  is  only 
produced  by  their  being  imbued  with  the  peculiar  feeling* 
and  com  pond  in  the  peculiar  measures  of  different  na- 
tions. In  the  Sibelungen  Lied,  in  the  same  manner  as 
In  the  legends  of  Troy  and  of  Iceland,  the  interest  turns 
on  the  fate  of  a  youthful  hero,  who  is  represented  as  In- 
vested with  all  the  attributes  of  beauty,  magnanlraitv. 
and  triumph,  but  dearly  purchasing  all  these  perishable 
glories  by  the  certainty  of  an  early  and  predicted  death. 
In  his  person,  as  Is  usual,  we  have  a  living  type  both  of 
the  splendour  and  the  decline  of  the  heroic  world.  The 
poem  closes  with  the  description  of  a  great  catastrophe 
borrowed  from  a  half-historical  incident  in  the  early 
traditions  of  the  north.  In  this  respect  also,  as  in  many 
others,  we  cannot  fail  to  perceive  a  resemblance  to  the 
If  the  last  catastrophe  of  the  German  poem  be « 

r^h^oflfc; 
has  In  It 


•man  hero,  on  the  ot 
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NICARAGUA  WOOD. 

tth  more  exquisite  touches  of  tenderness, 
any  similar  scene  in  any  heroic  poem  with  which  we  are 
acquainted.    Th«»  Sibelungen  Lied  is,  moreover,  a  poem 
'  i  variety  ;  in  it  both  sides  of  human  life,  the 


in  variety 

joyful  as  w  ell  as  the  sorrowful,  are  depicted  In  all  their 
reality.   The  promise  of  the  opening  stanza  is  fulfilled :  — 


Von  Frrarfcn  und  Fv>tr* 


wn  WHnm  und  too  King™ 


(SeMegers  History  of  Literature,  Edln.  1818,  vol.1, 
p.  270.  372.)    See,  for  further  information,  the  Conmer- 
ntums-I.frtcon,  and  the  works  there  referred  to. 

N ICARA'G (7 A  WOOD.  The  wood  of  the  Cetsalpina 
etkinata.  a  tree  (Trowing  in  Nicaragua  ;  it  ii  a  species  of 
Brazil  wood.  It  is  used  with  solution  of  tin  as  a  mordant 
to  dye  a  bright  but  fugitive  red.  Nicaragua  woods  diner 
greatly  in  their  quality  as  well  as  price ;  one  sort  being 
»o  deficient  in  colouring  matter  that  six  pounds  of  it 
will  only  dye  as  much  wool  or  cloth  as  one  pound  of 
Hraxil  wood,  while  another  variety  of  It  will  produce 
nearly  half  the  effect  of  an  equal  quantity  of  Brazil  wood, 
and  will  sell  proportionally  dear.  (Banerqfl  on  Colours, 
vol.ii.  p.  33*2.) 

NICE,  COUNCIL  OF.  The  first,  and,  according  to 
mo*t  writers,  the  most  important,  oecumenical  council 
held  in  the  Christian  church.  It  was  convened,  a.  d.  325, 
at  Nicwa,  by  the  emperor  Constantine,  in  order  to  settle 
inferences  that  baa  arisen  in  the  Christian  church  In 
respect  to  the  doctrines  of  Arius.  This  council  was  at- 
tended try  upwards  of  250  bishops,  of  whom  a  great  ma- 
jority came  from  the  East,  besides  presbyters,  deacons, 
and  others  from  all  parts  of  the  Christian  world.  The 
chief  question,  as  was  remarked  above,  was  the  Arian 
heresy  ;  and  the  council  Issued  in  the  excommunication 
of  Arms.  (See  Asians.)  The  derision  of  this  council 
had  not  the  effect  of  restoring  tranquillity  to  the  Eastern 
church,  for  the  Arian  controversy  was  still  warmly 
carried  on  ;  but  it  has  supplied  that  mode  of  stating  the 
doctrine  of  the  Divinity  (as  far  as  relates  to  the  Father 
and  Son)  in  which  it  has  ever  since  been  received  by 
the  orthodox.    See  Nicknk  Crerd,  Council. 

NICK'NE  CREED.  The  confession  of  faith  In 
which  the  consubstantiality  of  the  Father  and  Son  is  as- 

(See  art.  Asians.)  This 
by  the  council  of  Nice,  a.  n.  325, 


and  completed  by  the  second  general  council  of  Con- 


In  Architecture,  a  square  or 


added  by  the  Latin  church  (certainly  before  A.n.  411), 
expressing  a  point  of  doctrine  in  which  It  differs  from 
the  Greek.  The  Nicene  creed  was  generally  used  by  the 
Eastern  churches  In  the  administration  of  baptism  ;  but 
was  not  Inserted  in  their  daily  service  till  the  fifth  cen- 
tury. In  the  service  of  the  church  of  Home  It  was  In- 
scribed a  u.  1014. 

NICHE.   (Fr.  niche.) 
cylindrical  recess  in  a  wall, 
lion  of  a  statue. 

NICKEL.  A  white  metal,  ductile,  malleable,  at- 
tracted by  the  magnet,  and  which,  like  iron,  may  be  ren- 
dered magnetic  Its  specific  gravity  when  hammered 
it  about  9.  It  is  rather  more  fusible  than  pure  iron  ,  la 
not  altered  by  exposure  to  air  and  moisture  at  common 
temperatures,  but  is  slowly  oxidised  at  a  red  heat.  It  is 
found  in  all  meteoric  iron ;  but  its  principal  ore  la  a 
copper  -col  nured  mineral  found  in  Westphalia,  and  called 
i  upjrmtckeL,  nickel  being  a  term  of  detraction  used  by 
the  German  miners,  who  expected  from  the  colour  of  the 
ore  to  find  that  It  contained  copper.  The  salifiable  ox- 
ide of  nickel  consists  of  30  nickel  -r  8  oxygen.  Its  salts 
are  mostly  of  a  grass-green  colour,  and  the  amtnoniacal 
of  Its  oxide  is  deep  blue^like  that  of  copper. 


of  German  silver,  or  argmlane, 
le  an  object  of  commercial  importance,  the  extrac- 
tion of  nickel  has  been  undertaken  upon  a  considerable 
The  cobalt  ores  arc  its  most  fruitful  sources,  and 


_j  of  sulphur  and  one  of  potash,  melted  In  a 
with  a  gentle  heat,  and  the  product  being  edul- 
corated with  water  leaves  a  powder  of  metallic  lustre, 
v.  tm  h  is  a  sulphuret  of  nickel  free  from  arsenic  ;  while 
the  arsenic  associated  with  the  sulphur,  and  combined 
with  the  resulting  sulphuret  of  potassium,  remains  dis- 
solved. Should  any  arsenic  still  be  found  in  the  sul- 
phuret,  as  may  happen  if  the  first  roasting  heat  was  too 
great,  the  above  process  must  be  repeated.  The  sul- 
phuret must  be  finally  washed,  dissolved  in  concentrated 
sulphuric  acid,  with  the  addition  of  a  little  nitric ;  the 
metal  must  be  precipitated  by  a  carbonated  alkali,  and  the 
carbonate  reduced  with  charcoal. 

In  operating  upou  kupfernickel,  or  speise,  In  which 


nickel 
have 


NIGHT-JAIL 

Utrbe'di^^te^UDoTrhe 
1  oxides  of  cobalt  and  nickel,  which  will  dissolve 
into  a  blue  liquor.  This  being  diluted  with  dis- 
"  of  its  air  by  boiling,  is  to  be  decom- 
ash  till  the  blue  coloui 


posed  by  caustic  potash  till  the  blue  colour  disappears. 

le  is  to  be  put  Into  a  bottle  tightly  stoppered, 
to  settle.    The  green  precipitate  of  oxiilo 

 , ......  h  slowly  forms,  being  freed  by  decantation 

from  the  supernatant  red  solution  of  oxide  of  cobalt,  la 
to  be  edulcorated  and  reduced  to  the  metallic  state  in  a 
crucible  containing  crown  glass.  Pure  nickel  in  the 
form  of  a  metallic  powder  is  readily  obtained  by  expos- 
ing Its  oxalate  to  moderate  ignition.  (Ure's  Diet,  of 
Arts,  Ac.) 

NICOLAI'TANS.  One  or  the  earliest  Christian 
sects,  mentioned  in  the  Revelations  of  St.  John,  where 
the  angel  of  God  reproaches  the  church  of  Pergamos 
with  harbouring  persons  of  this  denomination.  They 
are  there  characterized  as  inclining  to  the  licentious  and 
pagan  practices  of  the  Gentiles  ;  but  the  fathers  have  also 
accused  them  of  partaking  in  a  great  measure  of  the  Gnos- 
tic opinions.  It  la  doubtful,  however,  whether  on  thla 
point  there  be  not  some  confusion  between  the  Nlco- 
laitans  of  the  first  and  the  followers  of  Nlcolaua  of  the 
second  century.  (See  Moskeim  (transl.  1790.),  I.  143. 
UieteLrr's  Test  Book  (transl.),  I.  69.) 

NICOTI'NA.  A  poisonous  alkaline  base,  extracted 
from  the  leaves  and  seed  of  the  Nieottana  tabneum,  or 
common  tobacco.  It  derives  its  name  from  Nlcot,  • 
Frenchman,  who  about  IftGOflrst  sent  tobacco  Into  France. 

NICTITA'TION.  (Lat.  nlcto,  /  wink.)  Winking 
of  the  eyes.  This  la  generally  a  nervous  affection,  and 
very  frequently  it  becomes  a  trick  or  habit.  Where  It 
arises  from  any  local  Irritating  cause,  bathing  the  eyes 
with  warm  water  affords  relief. 

N  I  DDL' I.  A  sort  of  minor  excommunication  among 
the  Hebrews,  which  continued  unially  about  a  month. 
If  not  removed  within  that  period.  It  was  prolonged  for 
sixty  or  even  ninety  days.  If  during  this  term  satis, 
faction  was  not  made,  the  excommunicated  person  fell 
Into  the  cherem,  which  was  the  second  species  of  excom- 
munication ;  and  afterward*  into  the  scatmiuitka,  whlrh 
was  the  most  dreadful  of  all. 
NID1FICVTION.  (Lat.  nidus,  a  nest ;  facto.  / 
.)    The  process  by 


NIE'LLO.   (Ital.)  A 
See  art.  Encjravimg,  where  the  process 
NIGHT. 


of  engraving  on  plate. 
i»  described. 


IT.    (Lat.  nox,  Ger.  nacht.)    The  part  of  the 
day  during  which  the  sun  is  below  the  horison. 
IT  HERON.   See  Ardka. 


mom 

NIGHTINGALE.  A  migratory  species  of  Passerines, 
and  the  sweetest  of  song-birds;  the  type  of  the  sub- 
genus I.uscinia,  which  Is  more  closely  allied,  according 
to  Mr.  Dlythe,  to  the  thrush  family,  than  to  the  fau- 
vettes  (Currucidce),  among  which  it  is  placed  by  Cuvler. 
The  males  of  the  nightingale  reach  the  southern  counties 
of  England  sometimes  in  April,  but  more  commonly  not 
till  the  beginning  of  May  ;  the  females  do  not  arrive  till 
a  week  or  ten  day*  after  the  males.  Migrating  from  the 
south,  they  visit  this  country  for  the  purpose  of  breeding, 
and  the  famed  song  of  the  male  is  his  "  love  chant,"  aiid 
ceases  when  his  mate  has  hatched  her  brood.  "  Vigi- 
lance, anxiety,  and  caution  now  succeed  to  harmony  ; 
and  his  croak  Is  the  hush,  the  warning  of  danger  and 
suspicion,  to  the  Infant  charge  and  the  mother  bird."  If 
by  accident  his  mate  be  killed,  the  male  resumes  hia 
song ;  and  will  continue  to  chant  very  late  In  summer 
unless  he  can  attract,  as  he  commonly  soon  does,  another 
female.  The  nightingale  feeds  chiefly  on  the  larva*  of 
insects,  which  abound  at  the  season  or  Its  arrival  in  this 
country.  The  nest  is  built  near  the  ground  ;  the  eggs 
are  four  or  five  In  number,  of  a  uniform  dark  brown 
colour:  the  young  are  excluded  In  the  month  of  June, 
and  are  ready  to  accompany  the  parents  in  their  south- 
ward migration  in  the  month  of  August. 

NIGHT-JAR.   The  name  of  a  remarkable  British 
bird,  the  type  of  the  genus 
by  the  wide  gape  of  its  beak, 
the  popular  idea  of  its  suck»n„ 

which  it  has  received  in  most  European  languanes,  and 
which  Llnnseus  has  continued  In  Its  generic  designation. 
It  is  scarcely  necessary  to  observe  that  the  structure  of 
the  bill  renders  the  act  of  sucking  Impracticable  in  the 
night-jar  or  any  other  bird.  The  genus  Coprimulgus  la 
characterised  by  •  wide  and  deeply-cleft  beak,  armed 
with  strong  bristles,  and  capable  or  engulphlng  the  larger 
Insects ;  the  nostrils  placed  at  Its  base  are  like  small 
tubes  j  the  wings  are  lengthened ;  the  feet  short,  fea- 
thered to  the  toes,  which  are  connected  together  by  a 
membrane  at  their  base ;  the  claw  of  the  middle  toe  Is 
commonly  pectinated  at  the  base.  The  night-jars  are 
most  active  and  hunt  their  prey  In  the  dusk ;  they  have 
the  same  light  and  soft  plumage  as  other  nocturnal  birds. 
Our  common  species  ( Capr.  Europeeus)  is  remarkable 


Caprimutgus,  distinguished 
whence  perhaps  has  arisen 
g  the  teats  of  cattle,  and  its 
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of  a 


NIGHTMARE. 

for  the  loud  sound  It  emits,  like  th 
spinning-wheel. 

NIGHTMARE.  An  oppressive  sensation  and  struggle 
during  sleep,  otherwise  called  incubus  (which  see) ;  pro- 
duced usually  by  indigestion. 
NI'OHTSH  ADR.  See  Dulcamara  and  Belladonna. 
NIGHT  WATCH.  A  period  of  the  night  as  distin- 
guished by  a  change  of  the  watch.  Among  the  Romans 
the  night  was  divided  into  four  watches,  each  of  three 
hours'  duration,  and  styled  first,  second,  third,  and  fourth 
watches,  according  to  the  military  usage,  by  which  the 
guard  was  relieved  four  times  during  the  night.  Tho 
first  watch  began  at  six  in  the  evening  and  lasted  till 
nine,  according  to  our  mode  of  computing  time ;  the  se- 
cond lasted  from  nine  till  twelve  or  midnight ;  the  third 
from  midnight  till  three  in  the  morning  (called  cock- 
crowing)  ;  and  the  fourth  commenced  at  three  and  ended 
at  six,  thus  completing  the  twelve  hours.  The  Jews 
originally  divided  the  night  into  three  watches ;  but  at  a 
later  period,  and  previously  to  the  appearance  of  our 
Saviour,  they  adopted  the  Roman  division  of  the  night, 
which  is  frequently  alluded  to  in  the  New  Testament. 
In  the  Roman  mythology,  Nox  was  the  goddess  who  pre- 
ver  the  night.  She  is  represented  clothed  with  a 
thickly  set  with  stars  ;  and  in  her  honour  the  Ro- 
sacrlficed  a  cock  during  the  night. 

Noctc  doe  Nocti  crittatui  creditor  sin. 

Quod  tcpidum  rlg-Ui  jttotoop«  are  dkm.  Ovid. 

NI'GRINE.    (Lat.  nigcr,  black.)  Sllico-calcareous 
oxide  of  titanium.   It  occurs  in  Ceylon  and  Transylvania. 
NI'MBUS.   (Lat.)    In  Painting  and  Sculpture,  a  cir- 


ld  taints. 

NIMBUS  CLOUD. 
NI'NSIN  ROOT. 

ol 


N  1'NTH.   In  Music,  one  of  the 
mimic,  being  properly  the  second  double. 

Nl'OBE.  In  Classical  Mythology,  daughter  of  Tan- 
talus, and  one  of  the  Pleiades,  married  to  Amphion, 
king  of  Thebes.  Proud  of  her  numerous  and  flourish, 
ing  offspring,  she  provoked  the  anger  of  Apollo  and 
Diana,  who  slew  them  ail :  she  was  herself  changed  by 
Jupiter,  in  Phrygia,  into  a  rock,  from  which  a  rivulet, 
fed  by  her  tears,  continually  pours.  The  subject  of 
Niobc  and  her  children  was  a  great  favourite  with  the 
poets  of  antiquity.  Besides  the  beautiful  story  In  Ovid 
(Met.  vi.  146.),  there  are  numerous  epigrams  in  the 
Greek  Anthology,  which  appear  to  be  descriptive  either 
of  the  group  of  figures  to  which  we  refer  below,  or  to 
some  similar  group.   See  more  especially  that  begin  - 


T.or«)(  mmi  S.o.-x  nkv'tfsm*  fanr  •*> .  •'•  .->  strstf. 

This  fable  has  also  afforded  a  subject  for  art,  and  parti- 
cularly for  the  sculptor  of  the  beautiful  group  in  the  tri- 
bune at  Florence,  known  by  the  name  of  Niobc  and  her 
Children.  Some  antiquaries  attribute  it  to  Scopas:  Win- 
kelman  Inclines  to  believe  it  the  workmanship  of  Praxi- 
teles. It  is  beautifully  characterized  by  llazlitt,  in  his 
"  Treatise  on  Art,"  in  the  Ency.  Britatmica. 

NPPPRRS.   In  Sea  language,  small  ropes 
for  attaching  the  messenger  to  the  cable. 

NI'SI  PRIUS.  In  Law,  a  term  originating  in  a  legal 
fiction,  when  the  pleadings  in  a  cause  in  one  of  the  su- 
perior courts  of  common  law  (tee  Pleading)  are  con- 
cluded, and  an  Issue  of  fact  is  raised  between  the  parties. 
The  issue  is  appointed,  by  the  entry  on  the  record  or 
ritten  proceedings,  to  be  tried  by  a  jury  from  the 


of  which  the  proceedings  are  dated,  at  Westminster,  un- 
lets before  the  day  appointed  (nisi  prius)  the  judges 
to  the  county  in  question.    The  judges 


of  assize,  by  virtue  of  their  commission  of  nisi  prius,  try 
the  causes  thus  appointed  on  their  several  circuit  s,  unless 
they  are  dated  of  London  or  Middlesex  ;  in  which  case 
they  are  tried  in  London  or  in  Westminster,  at  the  sittings 
during  or  after  term.  See  Court*,  Supcatoa  ;  and  Tkhm. 

NITRATES.  Salts  of  the  nitric  acid  ;  thus  nitrate 
of  potassa  is  a  compound  of  one  atom  of  nitric  acid  and 
one  atom  of  potassa.   See  Nrrat. 

NI'TRE,  Nitrate  qf  Potassa,  Saltpetre.  This  salt 
consists  of  54  nitric  acid  +  48  potassa ;  Its  equivalent, 
therefore,  U  102.  It  is  spontaneously  generated  in  the 
soil,  and  crystallizes  upon  its  surface  In  several  parts  of 
the  world,  especially  in  India,  whence  nearly  the  whole 
of  the  nitre  used  in  Britain  is  derived.  It  has  occasion, 
ally  been  produced  artificially  In  nitre  beds,  formed  of  a 
mixture  of  calcareous  soil  with  animal  matter  ;  In  these 
nitrate  of  lime  Is  slowly  formed,  which  Is  extracted  by 
lixiviation,  and  carbonate  of  |*>tash  added  to  the  solution, 
which,  by  double  decomposition,  gives  rise  to  the  forma- 
tion of  nitrate  of  potash  and  carbonate  of  lime :  the 
latter  is  precipitated ;  the  former  remains  in  solution, 
and  is  obtained  In  crystal*  by  evaporation.  Nitre  crys- 
"»c*  in  six  ' 
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NITROSACCHARIC  ACID. 

water  and  in  less  than  its  weight  of  boiling  water.  It 
ha*  a  cooling  saline  taste,  and  is  anhydrous.  At  61G°  it 
fuses,  and  at  a  red  heat  is  decomposed.  Its  great  use  is 
In  the  manufacture  of  gunpowder,  and  in  the  production 
of  nitric  acid.    It  Is  also  employed  in  the  preservation  of 


meat. 

Nitrate  of  soda  crystallises  in  rhombic  crystals ;  hence 
termed  cubic  nitre.  It  is  found  plentifully  in  Peru,  and 
Is  Imported  Into  England  from  America.  It  is  used  as  a 
manure  and  as  a  source  ^of  nitric  add.^  but^beinij  alight  1> 

of  gunpowder. 

Nitre  has  sometimes  been  mistaken  for  Glauber's  salt, 
and,  when  taken  in  the  quantity  of  half  an  ounce  or  an 
ounce,  it  acts  as  a  powerful  poison.  In  such  case*  the 
stomach  should  be  evacuated  as  rapidly  as  possible,  and 
tho  symptoms  of  spasm  relieved  by  opiates.  In  doses  of 
5  to  15  grains  it  is  diuretic  and  diaphoretic. 

NITRIC  ACID.  This  acid  Is  a  compound  of  1  atom 
or  equivalent  of  nitrogen  <■*  14,  and  5  of  oxygen  (H  x  5) 
=  40 ;  hence  its  equivalent  In  the  dry  or  anhydrous  state, 
as  It  exists,  for  instance,  in  nitre.  Is  14  +  40  =.  54.  A*  it 
usually  occurs  in  the  liquid  state,  it  is  a  compound  of  1 
■  54.  and  2  of  water  (9  x  *).  1 8 ;  hence 
liquid  acid  Is  72.    It  is  com  monk 


me  equivalent  ot  tne  iiquia  aciu  is  Vi.  It  is  common  u 
known  In  commerce  under  the  name  of  aoua  furtts,  and 
Is  prepared  by  distilling  a  mixture  of  sulphuric  acid  and 
nitre.  It  Is  commonly  yellow,  or  even  deep  orange  co- 
loured ;  but  it  may  be  deprived  of  nitric  oxide,  which 
occasions  this  colour,  by  heat,  and  is  then  colourless.  It  is 
intensely  corrosive  and  sour,  fumes  when  exposed  to  air, 
and  has  a  specific  gravit  y  of  1*50  when  in  its  utmost  state 
of  concentration.  It  boils  at  248°,  and  freezes  at  — 50°.  It 
Is  a  most  powerfully  oxidizing  agent,  and  is  deoom  j 
with  more  or  less  rapidity  by  almost  all  the  metals. 

The  salts  which  it  forms  are  called  nitrates  ;  they  are 
all  soluble  In  water  ;  they  are  decomposed  by  beat,  and, 
when  mixed  and  gently  heated  with  sulphuric  acid,  they 
evolve  nitric  or  nitrous  acid. 

NITRIC  OXIDE,  or  NITROUS  OAS.  This  gas  was 
discovered  by  Hales,  and  more  accurately  studied  by 
Priestley.  It  is  obtained  during  the  action  of  nitric  acid 
diluted  with  about  two  parts  nt  water  upon  metallic  cop- 
per ;  it  is  copiously  evolved,  and  may  be  collected  over 
water.  100  cubical  Inches  of  this  gas  weigh  between  33 
and  33  grains  ;  its  density,  therefore,  compared  with  air, 
is  1037.  It  is  at  once  easily  recognized  by  forming  orange- 
coloured  fumes  whenever  it  escapes  into  the  air  or  come* 
into  contact  with  oxygen,  so  that  this  gas  and  oxj 
are  excellent  tests  of  each  other's  presence,  tt  cot 
of  equal  volumes  of  nitrogen  and  oxygen,  or  of  I 
valent  of  nitrogen  and  2  of  oxygen  ;  hence  it  is  l 
a  binoxide  or  deutoxidc  of  nitrogen.  The  r 
weight  of  its  components,  therefore,  are  14  nl 
16  oxygen,  and  the  equivalent  of  the  gas  is  30. 

NITRITES.  Salts  of  the  nitrous  acid  ;  tl 
of  potassa  is  a  compound  of  1  atom  of  nitrous 
atom  of  potassa,  &-c. 

NITROGEN.  (Gr.  wrf**.  and  y„«in,  to  produce  ) 
A  simple  gaseous  body  which  forms  a  constituent  part  of 
nitric  acid,  and  which,  being  unresplrable,  has  also  been 
termed  azote:  from  «.  privative,  and  Zm,  life.  It  was  Iden- 
tified as  a  peculiar  gas  by  Dr.  Rutherford  In  1774,  and 
shown  to  be  one  of  the  components  of  atmospheric  air  by 
Lavoisier  In  1774.  It  is  generally  obtained  by  burning  a 
piece  of  phosphorus  in  a  jar  full  of  air  inverted  over 
water.  The  phosphorus  during  its  combustion  combines 
with  the  oxygen  of  the  air  to  form  phosphoric  acid,  which 
is  dissolved  by  the  water,  and  tne  remaining  element 
of  the  air,  namely,  the  nitrogen,  remains.  Nitrogen  is  a 
colourless,  inodorous,  and  tasteless  gas,  not  absorbed  bv 
water,  and  having  no  action  on  vegetable  colour*,  ft 
extinguishes  all  burning  bodies,  and  is  itself  iininfl  am  - 
mable.  It  is  a  little  lighter  than  atmospheric  air,  ion 
cubic  Inches  weighing  30*16  grains.  Its  equivalent  is  14, 
and  it  combines. with  oxygen  in  5  proportions,  giving  rise 
to  the  following  compounds  :  — 


Bv  Tolumr.   Bj  »Mjrtit. 
N.      O.       N.  O. 

1.  Nitrous  oxide       100  +  50  =  14  +  8  =  22  =  is  +  o. 

2.  Nitric  oxide         100  +  100  =  14  +  16  =  30  =  n  +  2  ». 

3.  Hyponitrous  acid  100  +  150  =  14  +  24  =  38  sss  is  +  3  «». 

4.  Nitrous  acid  100  4-  900=  14  +  32  =  46-=  n  +  4  o. 
6.  Nitric  acid  100  -f  250«=  14  +  40  =  54  =  n  +  6  .  . 

N1TROMURIATIC  ACID.  Nitrohydrochloric  acid 
of  modern  nomenclature.  The  mixture  of  nitric  and  of 
muriatic  (or  hydrochloric)  acid  ;  formerly  called  aqun 
regia,  from  its  solvent  power  over  gold,  the  king  of  the 
metals. 

NITRON  A'PTHALASE.  A  compound  resulting 
from  the  action  of  nitric  acid  on  napthalin  :  a  modifica- 
tion of  it  has  been  termed  nitronaptkalese. 

NITROSA'CCHARIC  ACID.  By  tho  action  of  sul. 
nhuric  acid  on  gelatine  a  peculiar  saccharine  matter  is 
formed,  which  combines  with  nitric 


Digitized  by  Google 


NITROSULPHURIC  ACID. 

XITROSULPHU'KIC  ACID.  An  acid  resulting 
from  the  mixture  of  one  port  of  uitre  with  eight  or  ten 
parts  of  sulphuric  acid.  It  was  originally  proposed  by 
Mr.  Keir  as  a  u*eful  agent  for  separating  the  silver  from 
the  copper  of  old  plated  goods.  At  the  temperature  of 
about  'MVP  it  ditsoh  r*  silver,  while  it  scarcely  acts  upon 
copper  or  lead,  unless  diluted,  or  at  higher  temperatures. 

Nl'TROUS  ACID.  When  two  volumes  of  nitric 
oxide  and  one  of  oxygen  are  mingled  in  an  exhausted 
glass  globe  they  form  a  dense  orange-coloured  vapour, 
which  may  he  liquified  by  cold,  and  which  is  nitrous  acid. 
Its  elements  are  so  condensed  that  1  volume  of  nitrogen 
and  2  of  oxygen  form  1  volume  of  nitrous  acid  vapour, 
the  specific  gravity  of  which  is  3*17.  The  presence  ol  this 
vapour  renders  nitric  add  red  and  fuming,  in  which  state 
It  Is  commonly  termed  nitrous  acid. 

Nl'TROUS  OXIDE.  Protoxide  of  nitrogen ;  a  gas 
obtained  by  beating  nitrate  of  ammonia,  which  salt  is 
thus  resolved  into  nitrous  oxide  gas  and  water.  When 
nitrous  oxide  is  respired,  it  produces  effects  somewhat 
similar  to  those  of  intoxication ;  hence  it  baa  been  called 
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The  title  of  one  of  the  native  sovereigns  of 
India,  between  whom  and  the  East  India  Company  many 
subsidiary  treaties  exist.  This  title  is  derived  fiom 
Niiam-uI-Mulk.  who  in  the  beginning  of  last  century 
obtained  possession  of  the  Mohammedan  couquesta  in 
the  Deccan  ;  his  successors  in  the  sovereignty  having  as- 
sumed his  name  as  their  title  of  dignity,  which  they  have 
retained  to  this  day. 

N  <  >  Ml  I  I  sslMUS,  was  a  title  of  dignity  given  to  the 
princes  of  the  imperial  family  of  Rome.  It  Is  said  by 
Doticine  to  have  originated  with  Justin,  but  others  hold 
it  to  be  of  much  more  ancient  date. 

NOBI'LITY.  The  general  appellation  for  a  distin- 
guished order  of  society  which  exists  in  every  civilised 
country,  with  the  exception  of  the  United  States  and 
Norway.  (See  Pkkhacjr.)  In  Roman  antiquity  persons 
were  not  noble  by  birth,  but  in  consequence  of  the 
public  offices  held  by  their  ancestors,  who  had  the  sole 
right  to  bequeath  their  images  to  their  descendants  (Jus 
imaginum).  (See  HkbaLDRY.)  Originally  the  patricians 
were  the  only  nobles,  they  alone  being  eligible  to  the  ma- 
gistracy -,  but  when  the  eouitei,  and  even  the  pUbt  were 
admissible,  the  great  body  of  the  nobles  began  to  be 
formed.  The  first  in  any  family  who  was  raised  to  a 
curule  dignity  wa»  styled  norus  homo.  &W  Novt  Homines. 

NO'BLE,  an  English  coin  of  the  middle  ages,  value 
St.  Hrf.,  current  In  the  reign  of  Edward  III.  According  to 
Knighton,  the  rote  noble  was  a  gold  coin  in  use  about  the 
year  I'M 4. 

NOCTIIORA.   See  Sagocin. 

NOCTILU'CA.  A  term  applied  by  Boyle  and  some 
of  the  oltler  chemical  philosophers  to  phosphorus. 

NOCTU'RN.  (Lat.  nox,  night.)  An  office  consisting 
of  psalms  and  prayers,  celebrated  in  the  Roman  Catholic 
church  at  midnight,  after  the  example  of  David  ( Ps.  I  ltt.). 
It  was  said  to  have  been  introduced  Into  the  West  by  St. 
Ambrose.    It  now  forms  part  of  the  service  of  matins. 

NOCTU'RN  ALS,  Nocturme.  (Lat.  nox,  night.)  A 
tribe  of  Raptorial  birds.  Including  those  which  fly  by 
night,  and  have  the  eyes  directed  forwards :  also  a  family 
of  Lrpidoptrrous  insects,  which,  in  like  manner,  are  active 
chiefly  in  the  night  season. 

NODE,  in  Surgery,  is  a  hard  tumour  upon  a  bone, 
which  creates  considerable  pain,  and  often  is  attended  by 
caries  or  necrosis.  They  are  most  common  upon  the 
tibia  and  bones  of  the  head  and  fore -arm,  where  they  are 
thinly  covered  by  flesh. 

NODES,  in  Astronomy,  are  the  two  points  In  which 
the  orbit  of  a  planet  intersects  the  plane  of  the  ecliptic. 
The  point  in  which  the  centre  of  a  planet  passes  from 
the  south  to  the  north  side  of  the  ecliptic  is  called  the 
ascending  node,  and  in  astronomical  computation*  is  usu- 
ally indicated  by  the  symbol  11 ;  the  opposite  point,  or  that 
in  which  the  planet  passes  to  the  south  side  of  the  eclip- 
tic. Is  called  the  descending  node,  and  Is  Indicated  by  it. 
The  straight  line  which  joins  thene  two  points,  formed 
by  the  Intersection  of  the  plane  of  the  planet's  orbit  with 
the  plane  of  the  ecliptic.  Is  called  the  ling  of  the  nodes. 
The  nodes  of  the  lunar  orbit  were  anciently  called  the 
head  and  tail  of  the  dragon. 

'  position  of  the  nodes  on  the  ecliptic  is  one  of  the 
by  which  the  situation  of  the  plane  of  an  orbit 
s  defined :  in  I  .u-i ,  it  is 


tioii  of  the  line  of  the  nodes,  and  also  the  inclination  of 
the  orbit  to  the  ecliptic,  be  known,  the  position  of  the 

Sof  the  orbit  Is  entirely  determined.  The  two  nodes 
distant  1WP,  it  is  only  necessary  to  indicate  the 
jn  of  one  of  them  :  the  longitude  of  the  ascending 
node,  or  Its  distance  from  the  first  point  or  Aries,  is  the 
element  used  by  astronomers.  In  all  the  planetary  orbits 
the  line  of  the  nodes  is  variable,  having  a  retrograde  mo- 
tion from  east  to  west  In  respect  of  the  fixed  stars,  but 
so  slow  that  it  amounts  only  to  a  few  seconds  in  a  year. 
The  regression  of  the  moon's  nodes  is  very  considerable, 
as  it  completes  a  revolution  in  about  ID  years.  (See  Moow.) 


I  History,  a  sect  so  called 
istcr  of  Sabellius.  They 
the  divinity  ;  and,  con- 


NOMINALISTS. 

This  retrograde  motion  of  the  nodes  of  all  the  planets  Is 
a  necessary  consequence  of  their  mutual  attractions. 
For  the  positions  and  variations  of  the  nodes  of  the 
different  planets,  see  Planet. 

NO'DULE.  (Lat.  nodus,  a  knot.)  Rounded  irregular 
lumps  or  masses. 

NO'DUS.  In  Botany,  a  point  situated  upon  the  axis 
of  a  plant,  whence  a  leaf  or  leaf-bud  originates. 

NOEL.  The  French  name  of  Christmas  Day,  derived 
cither  from  dies  notaUs  (Ut.  birthday),  or  from  an  ab- 
breviation of  the  word  Emmanuel. 

NOE'TIANS.  In  Ecclesiastical  1 
from  Noetus,  an  Ephesian.thet 
acknowledged  only  one^person  in  \ 

Fat  herSiad*ufler^on^e°^^         Patei*  ass^s?* 
NOGGING.    In  Architecture,  brickwork  carried  up 
between  upright  pieces  or  quarters. 

NO'GGlNG  PIECES.  In  Architecture,  the  hori- 
sontal  pieces  of  timber  fitting  in  between  the  quarters,  to 
which  they  are  nailed  In  a  brick-nogged  partition,  which 
they  serve  to  steady  and  strengthen. 

NO'Ll  ME  TA'NGERE,  In  Surgery,  is  a  disease  of 
the  skin,  commencing  with  small  ulcerations  which  de- 
stroy the  part.  They  sometimes  affect  the  cartilage  of 
the  nose,  which  is  destroyed  by  their  progress  ;  almost 
all  applications  rather  increase  the  progress  than  allay  it. 

NO'LLE  PRO'SEQUI.  In  Law. an  acknowledgment 
or  agreement  by  the  plaintiff  in  a  suit  that  he  will  not 
further  prosecute  it,  cither  as  to  the  whole  or  a  part  of 
the  cause  of  action  (as,  for  Instance,  where,  on  the  de- 
fendant's demurring  to  one  count  in  a  declaration,  the 
plaintiff  enters  a  nolle  prosequi  as  to  that  count,  and 
proceeds  to  trial  on  the  other  counts) ;  or  as  to  one  or 
more  out  of  several  defendants. 

NO'MADES.  (Gr.  Mpaitr;  from  wu+t, pasture.)  Tribes 
of  men  without  fixed  habitation.  The  nomades  of  clas- 
sical times  were  generally  tribes  devoted  to  pastoral  pur- 
suits  ;  for  the  ancients  knew  of  no  races  of  savages  sub- 
sisting wholly  by  the  chase.  The  principal  nomadic 
tribes  of  antiquity  were  those  of  southern  Russia  and 
the  interior  of  Asia,  from  whom  sprung,  in  the  decline  of 
the  Roman  empire,  many  of  the  tribes  which  overran 
western  Europe ;  and,  at  a  later  era,  those  which  con. 
quered  empires  in  western  and  southern  Asia. 

NOME.   (Gr.  from  ,t  u*.  /  dinde.)  The  Greek 

name  for  the  provinces  into  which  Egypt  was  divided 
from  the  most  remote  antiquity.  According  to  Dlodorus 
Siculus,  the  division  into  nomes  was  performed  by  Se- 
sostrls.  whom  some  modem  writers  consider  as  identical 
with  the  Remeses  11.  of  the  monuments  ;  but  It  is  sup- 
sed  to  have  subsisted  from  the  time  of  the  earliest 
haraohs.  There  were  36  nomes,  which,  in  the  time  of 
Strabo,  were  thus  divided:  — 10  In  the  Thebaid,  Iti  in 
the  Heptanomis,  or  Intermediate  district  (which,  accord- 
ing to  its  name,  probably  consisted  in  earlier  times  of  7 
only),  10  In  the  Delta.  This  division  was  not  materially 
altered  until  the  latest  age  of  the  Roman  government. 
(See  D'Anvllle.  Mintoires  sur  r Egypt;  Wilkinson's 
Manner*  and  Customs  oj  the  Ancient  Egyptians,  vol.li.) 

NO'MENCLA'TOR.  An  officer  employed  by  the  can- 
didates for  the  great  state  offices  of  Rome,  to  accompany 
them  through  the  streets  and  whisper  them  the  names  of 
such  citizens  as  they  might  meet.  In  order  that  they  might 
then  address  them  by  name,  and  canvass  tbclr  votes.  It 
Is  derived  from  Lat  nomen,  and  the  old  word  calo,  I  call. 

NO'MENCLA'TURE,  was  originally  applied  to  a  ca- 
talogue of  the  most  ordinary  words  in  any  Language,  with 
their  significations,  &c,  drawn  up  for  the  purpose  of  fa- 
cilitating their  use  and  retention  to  those  who  arc  endea- 
vouring to  acquire  a  language.  But,  in  a  more  general 
sense,  this  term  is  employed  to  denote  the  language  pe- 
culiar to  any  science  or  art :  thus  we  speak  of  the  nomen- 
clature of  chemistry,  botany,  &c. 

NO'MINALISTS.  A  term  originally  applied  to  a 
scholastic  sect  which  arose  in  tbe  11th  century,  its 
founder  was  John  Rose  !  in ,  a  churchman  of  Compiegne, 
who  asserted  that  general  terms  have  no  corresponding 
reality  cither  in  or  out  of  our  minds,  being,  in  truth, 
words,  and  nothing  more  {flatus  nocis).  This  doctrine 
naturally  excited  great  consternation  among  the  school- 
men, with  whom,  hitherto,  all  that  was  real  in 
was  conceived  to  depend  on  these  general  notions 
essences.  Its  promulgator  underwent  much  per 
for  his  opinions,  and  was  ultimately  compelled  t< 
them,  as  ^inconsistent  with^the  doctrine  of  the  1 

meroui  dlldp^by  h"  dialc'cticaUkiU^nd  eloquence, 
and,  with  his  followers,  whom  he  led  in  a  body  to  Paris, 
was  the  occasion  of  founding  the  celebrated  university  of 
that  city.  After  his  death  the  ancient  realism  was  re- 
stored to  its  supremacy ;  nor  do  we  meet  with  a  nomi- 
nalist until  the  13th  century,  when  William  of  Occam 
revived  his  doctrines  uuder  some  modifications.  The 
last-mentioned  philo»opher  may,  in  fact,  with  greater 
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NOMINATIVE  CASE. 


to  depend  on  the  con- 
i  to  possess  a  species  of  sub- 
as  the  sign  or  Indication  of  an  actual 
of  thought,  though  not  either  distinct  object*  of 
>usnc*s  or  realities  in  nature.  Those  who  hoid 
of  the  latter  theories  are  realists.  The  con- 
.  is  one  which  has  excited  great  attention  among 
philosophers,  among  whom  Hobbes  and  Dugald 
I  may  be  considered  strict  nominalists,  while  Locke 
Dr.  Thomas  Brown  style  themselves  concept  ua  lists. 
There  are,  however,  expressions  in  Locke's  writings 
which  would  rather  stamp  him  as  a  realist,  under  the 
former  of  the  two  modifications  which  we  have  given 
above.  (See articles  Scholastic  Philosophy,  Tiiomists, 
Scot  ism.)  There  are  very  profound  observations  on 
the  subject  of  this  controversy  in  the  first  volume  of 
I/allam's  Literature  of  the  Middle  Ages.  See  also  Bruck- 
er's  llistoria  Critica  Philosophic. 

NO'MIKATIVB  CASE.  In  Grammar,  that  form  of 
a  noun  which  names  or  designates  a  substance  absolutely, 
or  without  relation  to  any  other  substance. 

NOMO'CANON.  (Gr.  tspsj,  law  t  smsmw,  canon  or 
rule.)  In  Ecclesiastical  Law,  a  work  in  which  canons  of 
the  church,  and  imperial  laws  touching  the  same  sub- 
jects, are  collected  and  compared.  The  first  was  made 
by  Joannes  Scholasticut  (a.d.  651).  The  most  cele- 
brated was  that  of  Photius,  patriarch  of  Constantinople. 

NO'MOPHY'LACES.  (Gr.  »st*«.  the  Usu>,  and  «v- 
Amu,  guardians.)  Among  the  Athenians,  magistrates 
or  legal  officers,  whose  business  it  was  to  see  that  neither 
the  privileged  citizens  nor  the  lower  classes  made  any 
innovation  upon  the  laws.  They  held  seats  in  all  the 
public  assemblies,  and  during  the  public  games  and  fes- 
tivals had  chairs  erected  for  them  opposite  to  those  of  the 
arch  on*.  This  was  also  the  appellation  of  those  officers 
appointed  to  communicate  to  the  combatants  the  laws 
of  the  Olympic  games. 


fO'NJE  ET  I  >l.< '  I  M.E.  In  Ecclesiastical  Law.  the 
contributions  of  tenants  of  the  church  were  anciently  so 
called :  the  nonse,  or  ninth  part,  standing  for  a  species  of 
rent,  the  dcclmsf  for  the  tithe  due  to  the  church. 
NONAGE.  In  Law.  See  Infant.  Minority. 
NONAGE'SIMAL  (Lai.  nonagesimus,  the  ninetieth). 
In  Astronomy,  is  the  ninetieth  degree  of  the  ecliptic, 
reckoned  from  either  of  the  points  in  which  It  is  inter- 
sected by  the  horison.  it  is  therefore  the  highest  point 
of  the  ecliptic  at  any  instant,  and  its  altitude  Is  equal  to 
the  distance  of  t ho  pole  of  the  el  liptic  from  the  zenith. 
'I  he  nonagesimal  is  used  in  calculating  the  parallaxes  of 
the  moon. 

NO'NAGON.   (Lat  novcm,  and  angle.)  In 

Geometry,  a  plane  figure  having  nine  angles,  and  consc 
quently  nine  sides.  The  area  of  a  regular  nonagon  is  s 
5  tan.  7(P  =  61S18242,  the  side  being  1. 
NON  COMPOS  MENTIS.   (Lat.)   In  Law, 
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U'CTOR.  This  term  is  generally  limited 
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the  direct  passage  of  those 
also  of  sound)  are 


NONCONFORMISTS.  A  general  term  under  which 
all  the  religious  communities  which  do  not  conform  to 
the  liturgy  of  the  church  established  in  England  may  be 
comprehended.  It  belongs  more  properly  to  the  large 
body  of  clergy  who,  at  the  Restoration,  refused  to  sub- 
scribe to  the  Act  of  Uniformity,  and  were  in  consequence 
ejected  from  their  benefices  on  St.  Bartholomew  s  day, 
1662.  This  act  was  first  promulgated  by  Elisabeth,  and 
required  all  the  clergy  to  use  the  Book  of  Common  Prayer, 
and  inflicted  severe  penalties  upon  any  one  who  should 
be  convicted  of  speaking  or  preaching  against  it.  The 
act  of  Charles  II.  contained  still  stricter  provisions,  en- 
joining every  beneficed  person  not  only  to  use  the  book, 
but  to  declare  his  assent  and  consent  to  every  part  of  it ; 
and  enacting  that  unless  this  were  done  on  a  certain  day 
he  should  be,  ipso  facto,  ejected.  Other  declarations  were 
also  to  be  subscribed  ;  as,  "  That  it  I*  unlawful  to  take 
arras  against  the  king  on  any  pretence  whatsoever ; " 
"  That  no  obligation  from  the  covenant  lies  upon  himself 
or  any  other  person."  It  Is  said  that  two  thousand  per- 
sons resigned  their  preferments  in  consequence;  and 
even  after  this  their  party  was  subjected  to  the  further 
infliction  of  the  conventicle  acts,  which  forbade  more 
than  five  persons  besides  the  family  to  assemble  together 
in  any  house  for  religious  worship ;  and  the  five  mile  act, 
which  subjected  to  penalties  and  imprisonment  any  non- 
conformist clergyman  who  should  take  up  his  residence 
within  five  miles  of  an; 
where  he  had  bee 


NON-RESISTANCE. 

NONES.  (Lat.  novem,  nine.)  In  the  Calendar,  one 
of  the  three  divisions  of  the  Roman  month,  and  so  calltd 
because  they  fell  on  the  ninth  day.  reckoned  inclusively, 
before  the  ides.  In  the  months  of  March,  May,  July,  and 
October,  the  ides  fell  on  the  15th  day  of  the  month,  and 
the  nones,  consequently,  on  the 7th.  In  the  other  month*, 
the  ides  were  on  the  13th  day, , 
See  Calendar,  Calends,  lots. 

NON  EST  INVENTUS.  (He  is  not  fvund.)  In 
Law,  the  formal  Latin  words  anciently  used  in  the  she- 
riff's return  to  a  writ  of  capias,  that  the  defendant  was 
not  to  be  found  within  his  bailiwick. 

NO'NlUs.  A  name  frequently  given  to  that  useful 
contrivance,  the  vernier,  for  subdividing  the  divisions  of 
graduated  arcs  or  scales  into  minute  parts,  from  its  in- 
vention having  been  erroneously  ascribed  to  Pedro  Nu- 
nez, or  Nonius,  a  Portuguese,  who  lived  iu  the  early  part 
of  the  16th  century.  The  contrivance  employed  by  Nonius 
was  widely  different  from  the  vernier  now  universally 
used.  It  consisted  in  describing  within  the  same  quad- 
rant 45  concentric  arcs,  dividing  the  outermost  into  90 
equal  parts,  the  next  into  89,  the  next  Into  88,  and  so  on, 
the  innermost  being  consequently  divided  into  46  only. 
With  this  Instrument  the  observed  altitude  of  an  object 
could  be  read  off  on  the  outermost  arc  only  to  degree*, 
but  the  fractions  were  obtained  In  the  following  manner : 
—  The  plumb-line,  or  moveable  index,  must  intersect  one 
of  the  concentric  area  at,  or  very  near,  a  point  of  division . 
Now,  it  is  evident  that  the  number  of  parts  read  off  at 
thU  point  must  be  in  the  same  proportion  to  the  i ' 
and  fractions  of  a  degree  intercepted  on  the 
arc,  as  the  number  of  parts  into  which  the  arc  containing 
the  point  is  divided,  is  to  90°.    The  division  read  off 


being  therefore  multiplied  by  90.  and  divided  by 
number  of  parts  in  the  arc.  gives  the  observed  altitude 
to  fractions  of  a  degree.    Thus,  If  the  plumb-line  inter- 
on  the  arc  in  which  the  nun 


cept  M 
parts  is' 
tion  isei 

that  this  artifice  was  knov 
was  adopted  by  Tycho  Brahe;  but 
him  for  the  method  of  diagonal  divisions,  in  conscqu 
of  the  difficulty  of  dividing  accurately  the  different  arcs. 
(Kobins's  Mathematical  Tracts,  vol.  fl.)   See  Vernier. 

NON-JU'RORS.  In  English  History,  that  party 
among  the  clergy  of  the  national  church  who  refused  to 
take  the  oath  of  allegiance  to  the  new  government  after 
the  Revolution.  As  many  of  these  clergy,  at  the  same 
time  that  they  opposed  a  conscientious  resistance  to  the 
usurpations  of  James  II.  had  nevertheless  continued  to 
preach  submission  to  his  authority,  on  the  principle  of  his 
|  divine  right  by  hereditary  succession  to  the  obedience 
of  his  subjects,  it  became  impossible  for  them  with  con- 
sistency to  submit  to  a  monarch  crowned  only  by  autho- 
rity of  parliament.  It  was  therefore  much  desired  by 
many  friends  of  the  new  government  to  make  some  ex- 
ception in  their  favour,  and  relieve  them  from  the  neces- 
sity of  taking  the  oaths  ;  not  an  amendment  made  by  the 
House  of  Lords  in  the  act  requiring  this  oath,  which  pur- 
posed to  excuse  the  clergy  from  taking  it  unless  called 
on  by  the  privy  council,  was  rejected  by  the  Commons. 
Eight  bishops,  including  the  primate  Sancroft,  with  about 
four  hundred  clergy,  were  in  consequence  excluded  frusn 
their  sees  and  benefices.  The  original  non-jurors  were 
peaceable  and  honest  men  for  the  most  part ;  but  many 
of  them  soon  became  implicated  in  all  the  violence  of  the 
Jacobite  faction.   See  Jacoditex,  Pretender, 

NON-NA'TURALS.  A  term  applied  by  the  old  phy- 
sicians  to  certain  matters  which  are  necessary  to  life,  but 
do  not  form  a  part  of  the  living  body ;  such  as  air,  food, 
excretions,  sleep,  &c. 
NONPARE'IL.  SeeVntimno. 

NON-RESISTANCE,  THE  DOCTRINE  OF.  in 
Politics,  is  that  which  inculcates  the  unlawfulness,  on 
religious  grounds,  of  resistance  by  force  to  the  command* 
of  a  prince  or  magistrate.  This  is  strongly  laid  down  by 
the  inspired  writers,  and  especially  by  St.  Paul,  in  the 
13th  chapter  of  his  Epistle  to  the  Romans.  In  the  ordi- 
nary acceptation  of  the  doctrine,  it  is  taken  to  enforce  the 
duty  of  obedience  to  the  lawful  commands  of  magistrates. 
But,  In  that  peculiar  sense  which  is  attached  to  it  in 
English  constitutional  history,  it  means  unqualified  obe- 
dience to  every  command,  especially  of  the  prince  or 
supreme  magistrate,  whether  lawful  or  not ;  and  conse- 
quently condemns  all  forcible  opposition  even  to  tyranny 
or  usurpation.  But  the  advocates  of  non-resistance,  ui 
this  extended  sense,  do  not  appear  to  have  ever  contended 
that  it  applied  to  commands  of  inferior  magistrates  in  the 
same  sense  and  degree  as  to  those  of  the  highest :  they 
therefore  supposed  a  peculiar  sanctity  in  the  person  and 
office  of  the  ruler  which  no  other  officer  possessed  ;  and 
thus  combined  the  doctrine  of  divine  right  with  that  of 
passive  obedience  or  non-resistance.  These  doctrines 
are  plainly  laid  down  in  the  homilies  of  the  church  of 
England  ;  in  which.  In  the  phrase  of  Bolingbrokc  (State 
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hey  were  more  generally  avowed 
by  the  learned  and  loyal  ;  and  in  Um  the  University 
of  Oxford  sanctioned  them  by  a  solemn  decree.  The 
event,  which  led  to  and  followed  the 
tu rally  led  men's  minds  to  pay 
speculative  part  of  politics; 
framing  a  theory  of  absolute 
of  the  social  contract,  a  differ* 
at  the  same  result  through  a  peculiar  interpretation  of 
scripture.  Sir  Robert  KUroer  (especially  in  his  Patri- 
archs ) ,  Bishop  Sanderson,  and  others,  made  the  regal 
power  originate  in  the  patriarchal;  and  endeavoured  to 
prove  that  all  other  forms  of  government,  l>eing  unrecog- 
nized by  scripture,  were  usurpations.  Dean  Sherlock, 
the  ablest  writer  of  the  school  of  divine  right  (see  hit 
Case  of  Resistance  to  Supreme  Power*,  1604),  endea- 
voured to  prove  the  absurdity  of  the  theory  of  the  social 
contract,  and  to  show  from  scripture  the  unlawfulness  of 
resisting  any  command,  erven  of  an  usurping  power.  It 
is  in  answer  to  these  reasoncrs  that  Locke's  Essay  on 
Government  waa  written.  In  it  he  confutes  the  argu- 
ments for  unqualified  non-resistance,  by  showing  that 
scripture  and  reason  make  no  distinction  between  infe- 
rior and  superior  magistrates,  and  reducing  his  opponents 
to  the  absurdity  of  affirming  that  any  command,  how- 
ever extravagant,  of  the  lowest  magistrate,  must  be  obeyed. 
In  16S3,  the  university  of  Oxford  pronounced  its  second 
decree  in  favour  of  the  tenets  of  divine  right  and  non- 
resistance.  But  the  current  of  court  opinion  changed 
at  the  Revolution.  The  doctrine  of  non-resistance  was 
almost  proscribed;  but  maintained  by  the  non-jurors, 
who  professed  to  obey  the  usurping  government,  while 
they  refused  to  recognize  it.  In  1709  it  waa  preached  by 
Sachevcrell,  with  the  apparently  inconsistent  result  of  a 
ri-H-  His  sermon,  together  with  the  Oxford  decree,  were 
bumtby  order  of  the  House  of  Lords.  But  the  doctrine 
is  at  this  day  frequently  asserted  by  the  high  church 
party.   ( See  Dr.  Putty's  Sermon  on  the  bth  of  November, 

"*NO'NSUlT.  In  Law,  is  the  renunciation  of  a  suit  by 
the  plaintiff.  It  Is  either  adjudged,  in  consequence  of 
certain  neglects  or  delays  in  the  prosecution  of  the  suit, 
or  it  is  voluntarily  elected  by  the  plaintiff.  It  is  usual 
Unit  id,  when  he  Is  unable  to  make  out  a 
his  pleadings  for  default  of  the  necessary 
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his  prosecution  and  sub- 
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evidence,  and  the  Jury  are 
elect,  if  he  pleases,  to  ' 
rait  to  a  nonsuit,  ' 
which  is,  that  as  a 
a  peremptory  bar.  he  is 
wards  for  the  same  can 

Judgment  at  m  case  of  a  nonsuit,  arises  from  the  statute 
U  675.  c.  17.,  whkrh  enacts  that  where  any  Issue  Is  joined 
in  an  action  in  the  courts  of  record  at  Westminster,  and 
the  plaintiff  has  neglected  to  bring  the  Issue  to  be  tried, 
the  court  may.  unless  it  sees  reason  for  allowing  the 
plaintiff  farther  time,  give  judgment  for  the  defendant  as 
in  case  of  a  nonsuit,  which  has  the  same  force  as  a  non- 
suit both  as  to  costs  and  as  to  its  effects  on  the  action. 

NOOTH'S  APPARATUS.  A  series  of  three  glass 
vessels,  placed  vertically,  for  the  purpose  of  Impregnating 
water  with  carbonic  acid  gas.  The  lower  vessel  contains 
the  marble  and  muriatic  acid  for  the  evolution  of  the  gas  ; 
the  central  vessel  holds  the  water  through  which  it  Is 
made  to  pass,  under  the  pressure  of  the  column  of  water 
in  the  third  or  upper  vessel,  which  is  closed  by  a  conical 
v topper,  which  serves  as  a  safety  valve. 

NO' PAL,  The  Cactus  opuntit*.  The  plant  upon 
which  the  cochineal  Insect  chiefly  breeds. 

NORFOLK  CKAO.  A  tertiary  formation  which  rests 
on  London  clay  or  chalk,  and  includes  marine  shells. 
A  line  drawn  from  Cromer  on  the  northern  coast  of 
Norfolk  to  Way  burn,  about  six  miles  west,  and  thence 
extending  southerly  about  eighteen  miles  towards  Nor- 
wich. Includes  all  the  regular  beds  of  this  rock.  Stir 
Usoloot. 

NO'RMAL.  (Lat.  norma,  a  rule.)  An  adjective  sig- 
nifying that  the  ordinary  structure  peculiar  to  a  family,  a 
genus,  or  a  species.  Is  in  nowise  departed  from. 

No'kst At.  A  term  sometimes  used  for  perpendicular. 
In  the  geometry  of  curve  lines,  the  normal  to  a  curve  at 
any  point  is  a  straight  line  perpendicular  to  the  tangent 
at  that  point,  and  included  between  the  curve  and  the 
axis  of  the  abscissa. 

NORMAN  ARCHITECTURE.  Sec  AacmrsXToaa, 
and  English  Architect!,  be. 

NORNS.  In  Scandinavian  Mythology,  the  three  Fates, 
equivalent  to  the  Moirai  of  the  Greeks.  Their  names 
•  ere  Urd,  Worand.  and  Skuld  ;  or  Past,  Present,  and 
Future.  They  were  represented  as  endowed  with  great 
beauty,  but  of  a^*l^^0,^a,^,ombdet^l'poj'"on  ; 

were  sure  and  irrevocable. 
NCRROY.   See  Kino  at  Akms,  Hkeald. 
NORTH.   (Germ,  nord.)    In  Geography,  one  of  the 
..r.i.:,,l  p.  u.:.     tJ.   horiton  ;  tl>  u 


and  akyte. 


NORTHERN  LIGHTS.  The  i 

•o  barealis. 

NO'KTHING,  in  Navigation,  is  the  difference 
latitude  made  by  a  ship  in  sailing  northwards. 

NOSING  OF  A  STEP.    In  Architecture, 
jetting  rounded  edges  of  the  tread  of  a  step. 

NOSO'LOGY.  (Gr.  mWtsJ,  a  disease,  and  Xsyms,  a  dis- 
course. )  The  doctrine  of  diseases.  The  term  is  generally 
applied  to  the  classification  and  nomenclature  ofdiseases, 
and  to  their  general  methodical  arrangement.  See  Dis- 
ease. 

NOSTA'LGIA.    (Gr.  »srvt»,  / 
grief.)    A  species  of  melancholy 
from  home  and  country. 

NOSTRUM.  (Lat.)  Literally,  our  otm ;  applied 
to  quack  medicines  retained  for  profit  in  the  hands  of  the 
inventor  or  discoverer,  or  of  his  assignee. 

NO'TABLES.  In  French  history,  thedeputles  of  the 
states  under  the  old  regime,  appointed  and  convoked  on 
certain  occasions  by  the  king.  In  1706  this  assembly  was 
summoned,  160  years  after  its  last  meeting,  and  proposed 
various  reforms  in  different  branches  of  the  government  : 
it  again  met,  for  the  last  time,  in  17**. 

NO'TACA'NTHA  (Gr.  rtrrsf ,  the  back,  and  «««►&*, 
a  spine.)  The  name  of  a  family  of  Dipterous  insects, 
comprehending  those  in  which  the  upper  part  of  the 
thorax  or  scutellum  is  armed  with  teeth  or  spines. 

NO'TARIES,  APOSTOLICAL  AND  IMPERIAL. 
Public  notaries  appointed  by  the  popes  and  emperors,  in 
virtue  of  their  supposed  jurisdiction  over  other  powers, 
to  exercise  their  functions  in  foreign  states.  Edward  II. 
forbade  the  Imperial  notaries  to  practise  in  England. 
Charles  VIII.  of  France,  In  1490,  abolished  both  these 
classes  of  notaries,  and  forbade  his  lay  subjects  toemploy 
them. 

NO'TARY.  or  NOTARY  PUBLIC  In  English  Law, 
one  who  publicly  attests  documents  or  writings,  chiefly  in 
mercantile  matters,  to  make  them  authentic  in  a  foreign 
country  |  protests  foreign  bills  of  exchange,  and  the  like, 
The  statutes  41  G.3.  c.79.  and  3  A  4  W.  4.  c.70. 
late  the  admission  of  notaries  In  England.  In  ~ 
they  must  have  been  apprenticed  seven  years  to  a  i 
before  such  admission. 

The  name  notary,  among  the  Romans,  appears  to  have 
signified  a  short-hand  writer,  and  to  have  denoted  origi- 
nally the  persons  who  acted  In  that  capacity,  especially 
at  meetings  of  the  senate.  Afterwards,  the  notaril  were 
secretaries  to  courts,  officers,  Ac.  In  modern  Europe, 
the  notary  is  an  officer  whoso  attestation  is  necessary  to 
validity  of  certain  instruments  ;  and  his  duties  are 
e  or  less  Important  In  different  countries.  In  France, 
.  is  the  necessary  maker  of  all  contracts.  Ac. 
here  the  subject  matter  exceeds  150  francs;  and  bis 
instruments,  wbich  are  preserved  and  registered  by  him- 
self, are  the  originals,  the  parties  retaining  only  copies. 
The  pretence  and  administration  of  a  notary  is  also 
essential  to  the  division  of  lands  or  goods  of  inheritance. 

NOTA'TION  (Lat.  notatlo),  la  defined  by  Dr. 
Johnson  to  be  "  the  act  or  practice  of  recording  any  thing 
by  marks,  as  by  figures  or  letters." 

Mathematical  notation  embraces  two  distinct  subjects  : 
namely,  symbols  of  number  and  quantity,  and  symbols  of 
operation.  The  system  of  numerical  notation  adopted  in 
all  European  countries  depends  on  the  very  refined  idea 
of  giving  to  each  symbol  a  local  as  well  as  an  absolute 
value.  A  refinement  of  this  sort  could  only  have  been 
adopted  by  a  people  considerably  advanced  in  the  arts  of 
civilisation ;  but  though  the  present  system  has  been 
traced  to  the  Hindus,  among  whom  it  appears  to  have 
been  in  use  two  thousand  years  ago,  the  epoch  and  coun- 
try of  its  origin  are  entirely  unknown.  It  is  probable 
that  the  first  numeral  characters  consisted  simply  of 
strokes  or  straight  lines,  which  could  be  easily  cut  in 
wood  or  stone,  and  would  be  alike  intelligible  to  all  na- 
tions. Such  characters  are,  in  fact,  preserved  in  the  Human 
notation  with  very  little  change.  Thus,  assuming  a  per- 
pendicular line  |  to  signify  one,  two  lines  |  |  would 
express  two,  the  addition  of  a  third  |  I  |  three,  and 
so  on  till  the  reckoner  had  reached  ten,  which  completed 
the  first  series  of  the  numerical  scale.  He  might  then 
be  supposed  to  throw  a  dash  across  the  last  stroke  or 
unit  to  mark  the  completion  of  the  series  ;  and  thus  X 
would  come  to  signify  ten.  The  continued  repetition  of 
this  mark  would  denote  twenty,  thirty,  and  so  forth,  till 
be  arrived  at  a  hundred,  or  ten  tens,  which  completes  the 
second  series,  and  might  be  denoted  by  adding  another 
dash  to  the  mark  for  ten,  or  by  merely  connecting  three 
strokes,  thus  P.  The  repetition  of  this  symbol  would 
in  like  manner  indicate  the  successive  hundreds,  the  tenth 
of  which  would  be  marked  by  the  addition  of  another 
stroke,  so  that  four  combined  strokes  /\A  would  express 
a  thousand.  Such  were  the  symbols  originally  employed 
In  the  Roman  notation  ;  In  process  of  time  ft  would  he 
perceived  that  the  inconvenience  in  writing,  arising  from 
so  many  repetitions  of  the  same  character,  might  be 
avoided,  by  adopting  symbols  Tor  the  intermediate  uum- 
;  and  those  were  furnished  by  the  division  of  tuo 
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NOTATION. 


symbols  already  in  um.   Thus,  having  parted  In  the 

middle  the  two  stroke*  X.  cither  the  under  half  A,  or 


NOTICE. 

initial  letter  of  a  word,  or  letters  which  hare  acquired  a 


acquit 
irtilar 


the  upper  half  V.  was  employed  to  signify  fire.  Next, 
the  mark  Q  for  a  hundred  was  divided  into  f  or  |_. 
either  of  which  represented  fifty.  Again  the  four  combined 
i  having  come,  in  the  progress  of  the  arts,  to 


tort  of  conventional  right  to  be  applied  to  particular  pt 
poses.    It  is  unfortunate  that  so  little  attention  ha*  been 


a  round  shape  CO  .  w*»  frequently  expressed  thus  (  |  )  ; 
and  this  hut  form,  by  partition,  gave  the  two  portions  (  j  , 
or   |  ),  to  representee*  hundred.   (Leslie's  Philosophy 

Tfo  nuTneral "notation  of  the  Greeks,  though  far  less 
that  now  in  use.  was  formed  on  a  per- 
sclentific  plan,  and  could  be  used  with 
as  an  instrument  of  calculation,  to  which 
.  tern  was  totally  Inapplicable.  They  divided 
the  twenty-four  letters  of  their  alphabet  into  three  classes, 
and,  by  adding  another  symbol  to  each  class,  they  had 
characters  to  represent  the  units,  tens,  and  hundreds. 

Thus.  Instead  of  tho  digit*  1,  2,  3,  4.  ft,  6,  7,  8,  9,  they 
represented  the  units  by  the  letters  «*,  fi,  y,  J,  «.  ,-  i.  n.  9: 
the  tens  were  denoted  by  i,  «,  x,  **,  »,{,•,  sr.  {  ;  and  the 

hundreds  by  f.  r,  r.  v,        *J>,  as  ^. 

To  represent  the  thousands  they  employed  the  first 
■cries  with  the  iota  subscribed,  *.  $,  y,  }.  f.  t,  £,  u,  9. 

With  these  symbols  they  could  express  any  number  under 
10,000 ;  thus  6  ft)  I  6,  denoted  9999  ;  r.Xy,  denoted  8033  ;  la 


paid  to  this  subject,  and  that  some  general  principle* 
have  not  been  adopted  by  mathematician*  to  regulate  the 
choice  of  symbols,  inasmuch  a*  the  diversity  o?  n 


renders  it  often  a  troublesome  task  to  compare  with  one 
another  different  Investigations  of  the  same  problem,  or 
the  results  of  different  method*  of  analysis. 


rer,  a  few  rules,  which,  though  altogether  arbitr 
to  be  recognized  by  all  modern  writer*  of  any 
thority.   Thus,  In  algebra,  the  letters  at  the  bejrinii 


x,  jr.  and  z  axe 
of  a 


4001,  and  so  with  the  other*, 
they  made  u*e  of  the 

over  it.   Thus,  M,  M,  M,  tec. 

to  10,000,30,000,30,000,  Ac. 


To  denote  the  myriads 


or  380,000 ;  M  was  equal  to  43,720.000  ;  so  that  the 
M  placed  under  any  number  produced  the  same 
t  as  is  produced  in  our  system  by  writing  four  ciphers 
to  the  right  of  the  number.  Diophantut  and  Pappus 
expressed  the  mvriads  more  simply  by  a  point  after  the 
number:  thus,  *r*$  nx%  denoted  43,728,025 ;  and  in  this 

manner  they  proceeded  to  9999-9999.  or  to  any  number 
under  100,000.000,  which  was  the  extent  of  their  notation 
l*efore  the  time  of  Archimedes,  who  showed  how  it  might 
be  extended  indefinitely.  By  assuming  100,000,000,  or  the 
square  of  the  myriad,  as  anew  unit,  and  taking  this  any 
number  of  times  capable  of  being  expressed  by  the  pre- 
vious notation,  he  coidd  represent  any  number  which  is 
expressed  in  the  modern  notation  by  sixteen  digit*.  As- 
suming, again,  tho  number  which  in  our  system  is  denoted 
by  1  with  sixteen  sero*  as  a  second  new  unit,  he  was 
enabled  to  express  any  number  consisting  of  twenty-four 
dibits.  This  method  can  obviously  be  continued  to  any 
length.  A  great  Improvement  was  afterward*  introduced 
by  Apollonlus,  who  proposed  the  simple  myriad,  instead 
of  its  square,  for  the  root  of  the  system  ;  and  thu*  any 
large  number  was  constituted  of  periods  of  four  character*, 
the  first  of  which,  on  tho  right  hand,  represented  unit*, 
the  next,  towards  the  left,  the  number  of  myriads,  the 
third  the  square  of  the  myriad*,  and  so  on  to  Infinity. 
The  different  periods  were  distinguished  by  breaks  or 
blanks.  In  this  manner  a  local  value  was  given  to  the 
symbols,  and  a  single  step  only  was  wanting  to  assimilate 
this  notation  entirely  to  our  own.  It  only  required  that 
to  be  done  for  the  simple  ten*  which  had  been  done  for 
the  myriad*  or  tens  of  thousands.  (For  an  account  of 
the  Greek  notation  and  arithmetic,  see  Dclambre,  Astro- 
nomic  Ancienne,  tome  11.) 

From  an  Inspection  of  the  manuscripts  preserved  in 
public  libraries,  it  appear*  that  the  Arabian*  had  not  ge- 
nerally adopted  the  denary  numeral*  before  the  beginning 
of  the  I3th  century  of  our  era.  For  several  ages  after 
the  formation  of  their  empire,  they  hired  Christian  scribe* 
to  keep  their  account* ;  and  though,  like  most  other 
oriental  nation*,  they  wrote  from  right  to  left,  yet  they 
implicitly  followed  the  Greek  mode  of  ranging  the  nu- 
meral* and  performing  the  calculation*.  It  i*  probable 
that  they  derived  their  knowledge  of  the  Indian  digits 
through  the  medium  of  the  Persians,  but  the  subject  i* 
involved  in  much  obscurity.  The  epoch  at  which  the 
denary  numeral*  were  introduced  into  Europe  1*  also  un- 
certain ;  but  It  appears  to  have  followed,  at  no  great  in- 
terval, the  Saracen  conquests  in  Spain.  Vosslus  place* 
this  epoch  about  the  year  12&0  ;  Du  Cangc  thinks  they 
were  unknown  before  the  14th  century  .  and  they  are 
very  rarely  to  be  found  in  the  date*  of  any  writing* 
before  the  year  1400.  They  appear  to  have  been  first 
used  by  astronomers,  and  afterward*  circulated  over 
Kurope  in  the  almanacs. 

Symbol*  of  quantity  are  entirety  arbitrary ;  but  the 
letters  of  the  alphabet  may  be  said  to  be  exclusively 
adopted  l»y  mathematicians.  When  the  quantities  be- 
longing to  any  investigation  are  numerous,  it  may  be  ne- 
cessary to  have  recourse  to  different  alphabets  ;  and  it  Is 
always  of  very  great  importance  to  •elect  *uch  •ymbols 
as  will  most  readily  suggest  the  thing  signified,  as  tho 


In  analytical  g 
always  used  to  i 
point  in  space.  In  trigonometry,  the  sides  of  a  triangle 
are  usually  denoted  by  a,  b,  and  <-.  and  the  angle*  opposite 
by  A,  B,  and  0  respectively.  In  astronomy,  the  tirerx 
letters  are  most  frequently  used  to  represent  angle*. 
Indices  are  usually  employed  when  it  Is  desirable  to 
retain  the  same  letters  for  the  same  class  of  quantities. 

Symbols  of  operation  are  equally  arbitrary  with  those 
of  quantity,  but  there  I*  much  less  diversity  in  the  manner 
of  employing  them.  The  signs  +  and  — ,  universally 
used  to  signify  addition  and  subtraction,  teem  to  have 
been  introduced  by  Stifelius,  a  German,  aa  the  oldest 
work  In  which  they  are  found  is  hU  Aritkmetica  Integra, 
published  nt  Nuremberg  in  1M4.  Stifelius  also  intro- 
duced the  character  */•  originally  r,  the  initial  letter  of 
radii  (root),  to  denote  the  root  of  a  quantity.  The  algn 
of  equality  a  was  introduced  by  Bobert  Beeordc,  and 
he  gives  as  a  reason  that  "  nne  2  thynges  can  be  moare 
equalle,"  namely,  than  the  two  parallel  lines.  In  the 
modern  calculus  the  letters  of  the  alphabet  are  used  a* 
symbols  of  operation ;  thus,  d  for  the  differential  and  / 
for  the  integral  of  a  quantity.  Finite  difference*  and 
sums  arc  denoted  by  the  corresponding  Greek  letters  *a> 
and  2.  The  fluxional  notation  introduced  by  Newton, 
and  which  continued  to  be  used  in  this  country  till 
foreign  book*  began  to  be  more  freely  Imported,  att.  r 
the  last  war,  has  at  length  been  entirely  abandoned  for 
the  differential  notation  of  Leibnitz  and  the  HernoullU. 
The  former  is.  in  fact,  utterly  Incapable  of  representing 
the  extremely  general  processes  of  modern  anaiy  ' 
(See  Notes  to  the  English  translation  of  Lacroix't 
Treatise  on  the  D\ff.  and  Integral  Calculus  ;  I.ubboc, 
Notation,  In  the  Memoirs  Roy.  Astr.  Soc.  vol.  It.  ; 
"  Notation,"  Edinburgh  Kncyclapadia.) 

NOTCHBOABO.    (It.  nocchla.)  In 
the  board  which  receives  the  end*  of  the  step*  in  a 
case  to  called ;  because  It  is  notched 
ends  of  the  steps. 

NOTK.  (Lat.nota.)  In  Music,  a  character  by  which 
the  elevations  and  depressions  of  sounds  are  marked,  as 
well  as  the  swiftness  or  slowness  of  their  motions. 

NOTES  (Lat.nota?),  In  Literature,  were  orisrinallv 
marks  affixed  by  the  critics  who  reviewed  the  works 
of  an  author  to  those  places  which  they  considered  to  bo 
spurious  or  faulty,  or  which  on  any  other  account  were 
worthy  of  remark.  In  modern  times  the  meaning  of  the 
term  has  been  enlarged,  being  now  used  as  synonymous 
with  annotation  or  commentary.  Among  the  Roman* 
praiseworthy  passages  were  usually  marked  with  LL. 
(i.e.  landabilcs  loci) ;  and  faulty  passages  indicated  by  o, 
a  contraction,  or,  more  properly,  a  symbol  for  *th  r» «-i , 
(Per.  SatAi.  Among  the  Greeks,  good  passage* 

with  the  letter  X,  signifying  ^nrrst.  excellent,  and 
against  those  which  were  condemned  the  word  «^(«irra 
was  written,  which  Gelllus  calls  ad  not  amentum  culpa*. 

Notes,  In  Printing,  are — shoulder  notes:  these  are 
at  the  top  of  the  page  in  the  outer  margin,  and  rontatn 
the  hook,  rhapter,  or  date,  or  both  of  them  ;  side  notc« 
or  marginal  notes,  which  give  an  abstract  of  the  text,  as 
in  acts  of  parliament :  or  parallel  passage*,  and  different 
readings,  as  in  the  Bible  ;  and  bottom  notes,  or  foot  notes, 
which  are  placed  at  the  bottom  of  the  page,  and  generally 
contain  commentaries  and  explanatory  annotations. 

NO'THING.  (No  thing,  the  negation  of  being.)  In 
Mathematical  language,  the  term  nothing  Is  of  frequent 
occurrence,  and  denotes  either  the  atwence  of  magnitude 
in  circumstances  in  which  magnitude  might  have  existed, 
as  when  equals  are  taken  from  equals ;  or  it  denote*  the 
limit  to  which  a  variable  magnitude  approaches  by  con- 
tinual diminution,  as  when  it  is  said  that  a  magnitude  is 
susceptible  of  all  values  between  nothing  and  infinity. 

NOTICE,  In  Law,  Is  that  by  which  a  party  is  sup- 
posed to  communicate,  or  to  receive,  that  presumed  or 
real  knowledge  which  is  necesiary  to  affect  the 
with  legal  liabilities.  For  Instance,  when  a  party 
ceeds  to  recover  premises  by  ejectm 
served  by  him,  according  to  certain 
ties,  on  the  tenant  in  pos*e*sion,  in  order  to  compel  hira 
to  come  in  and  defend  the  action.  This  is  an  Instance 
of  actual  notice.  Constructive  notice  Is  that  which  is 
presumed  to  arise  from  certain  facts  :  a*,  for  Instance.  In 
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NOTODONTA. 

pending  which  may  affect  the  subject  matter  of  the  tale, 
except  where,  by  a  late  enactment  (2  Vict.  c.  11.),  ex- 
press notice  was  rendered  necessary. 

NO'TODO'NTA.  (Gr.  »«t«,  back ;  &mtt,  tooth.) 
The  name  of  a  genus  of  Lepldopterous  insects. 

NO'TONECTIDdS.  (Cr.  >»•.-..-;  h*t«,  /  striwi.) 
The  family  of  llemiptcrous  insects  of  which  the  water- 
boatman  ( Sotonecta )  Is  the  type. 

NOTTU'RNO.  In  Music,  originally  synonymous 
with  serenade  (which  see) ;  but  applied  at  present  to  a 
piece  of  music  in  which  the  emotions  chiefly  of  love  and 
tenderness  are  developed.  Of  modern  composers  Chopin, 
Field,  and  Herg  are  the  most  distinguished  in  this  de- 
partment. 

NOUN.  '  I.  it.  nomen,  a  name.)  In  Grammar,  that 
part  of  speech  which  denotes  a  conception  ;  In  contradis- 
tinction to  an  affirmation  or  judgment,  which  is  expressed 
by  a  vera.  Nouns  are  divided  into  substantives  and  ad- 
jectives ;  the  first  denoting  real  or 
the  second  qualities  or  properti 
to  substances.   See  Grammar. 

NOVA'CULITB.  (Lat.  noracula,  a  razor.)  The 
stone  of  which  hones  arc  made  for  sharpening  razors.  It 
is  of  a  slaty  structure,  and  owes  its  quality  of  giving  an 
edge  to  the  metal  to  the  fine  sillcious  particles  which  it 

C°NO  VA'TIANS.  The  follower,  of  Noratlan,  a  pres- 
byter of  Rome,  who  was  stigmatised  as  a  schismatic  and 
heretic,  and  founded  a  sect  of  this  name  in  the  3d  cen- 
tury, which  continued  to  flourish  to  the  end  of  the  5th. 
The  aim  of  Novatian  was  to  deny  readmission  into  the 
church  to  all  persons  who,  in  time  of  persecution,  or  on 
other  account*,  had  once  lapsed  from  the  faith.  In  this 
extreme  severity  of  sentiment  he  was  opposed  by  the 
greater  number  of  the  clergy  of  Rome,  and  especially  by 
<>ne  Cornelius,  upon  whose  election  to  the  sec  Novatian. 
who  was  a  disappointed  candidate,  withdrew  from  the 
communion  of  the  majority,  and  established  a  society  of 
which  he  became  himself  tne  first  bishop.  This  sect  was 
also  known  by  the  title  of  Cathart,  or  Puritans,  which 
they  assumed  to  express  the  high  sense  they  entertained 
of  the  excellence  attainable  by,  and  necessary  to,  all  pro- 
fessors of  Christianity. 

NO'VEL.  (From  the  Italian  novella,  derived  from 
the  I  .at  in  novus,  new.)  A  species  of  prose  fictitious 
composition. 

The  Italian  novella,  of  which  the  best  and  earliest  spe- 
cimens are  those  contained  in  the Decameron  of  Boccaccio, 
was  rather  a  short  tale,  turning  on  an  event,  or  on  a 
series  of  adventures  of  humour,  pathos,  or  intrigue,  than 
a  novel  in  the  modern  acceptation  of  the  term.  In  its 
present  signification  in  the  English  language  it  seems  to 
express  a  species  of  fictitious  narrative  somewhat  different 
from  a  romance ;  yet  It  would  be  difficult  to  assign  the 
exact  distinction,  and.  In  the  French  language,  the  same 
name  (roraan)  Is  used  for  both ;  while  it  differs  from  a 
tale  merely  in  the  circumstance  that  a  certain  degree  of 
length  is  necessary  to  constitute  a  novel. 

Although,  In  fact,  the  terms  novel  and  romance  are 
often  used  Indifferently,  yet  they  have  also  often  been 
treated  as  distinct  classes  of  composition  in  English  li- 
terature. Perhaps,  if  we  seek  to  draw  the  distinction 
with  as  much  of  accuracy  as  the  subject  will  admit,  we 
may  say  that  the  proper  object  of  a  novel  Is  the  delinea- 
tion of  social  manners,  or  the  development  of  a  story 
founded  on  the  Incidents  of  ordinary  life,  or  both  together. 
Thus  wilt  be  excluded  from  the  class  of  novels,  on  the 
tales  of  which  the  incidents  are  not  merely 
s  (for  this  may  be  the  case  In  a  novel),  but  oc- 
curring out  of  tho  common  course  of  life,  and  such  as 
are  founded  on  Imaginary  times  and  imaginary  manners, 
of  supernatural  incidents,  chivalrous  romances, 
i,  Ac;  and,  on  the  other  hand,  we 
the  same  class  fictitious  narratives.  In 
j  principal  object  is  neither  the  story 
.  but  which  are  obviously  written  with 
■  view,  although  their  incidents  and  character 
may  perhaps,  In  other  respects,  fall  under  the  definition 
Thus,  political,  philosophical,  and  sa- 


not  to 

But  it  obvious  that  no  definition 
shall,  on  this  subject,  entirely  satisfy  the 
popular  language. 

Of  the  novel,  in  this  confined  sense,  the  works  of 
Kichardson,  and  those  of  Fielding  and  Smollet,  afforded, 
perhaps,  the  first  examples  in  English  literature.  The 
first  of  these  authors  gave  birth  to  the  sentimental  novel, 
the  latter  two  to  the  comic  or  humorous.  Marivaux, 
Prevost.  Ac.  spread  the  former  style  of  composition  in 
F ranee ;  where,  as  well  as  on  the  Continent  generally,  it 
attained  a  high  degree  of  vogue.  The  novel  of  manners, 
whether  comic  or  serious,  has,  perhaps,  been  always  a 
more  popular  species  of  fiction  in  Kngland.  It  may  be 
doubted  whether  the  historical  fiction,  to  which  Sir 
Walter  Scott  has  given  such  universal  popularity,  belongs 
strictly  to  the  class  of  novel  or  romance.  Ily  aiming  at 
the  delineation  of  real,  although  past  manners,  and  by 


NUDIPEDALIA. 

the  general  turn  of  the  story,  it  seems  to  resemble  the 
former  ;  while  the  romantic  character  of  many  of  its  in- 
cidents seems  to  assimilate  it  to  the  latter. 

For  the  general  history  of  prose  fictitious  composition, 
see  Romance. 

NO'VELS.  (Lat.  novella*  constitutions,  new  con- 
stitutions.) In  the  Roman  Law,  supplementary  consti- 
tutions of  some  emperors,  so  called  because  they  appeared 
after  the  authentic  publications  of  law  made  by  them. 
Those  of  Justinian  are  the  best  known,  and  are  com- 
monly understood  when  the  general  term  is  used.  The 
Hovels,  together  with  the  Code  and  Digest,  form  the 
whole  body  of  law  which  passes  under  the  name  of  that 
emperor. 

NOVE'MBER.  (Lat.  novem,  nine.)  The  eleventh 
month  of  the  Julian  year ;  but  the  ninth  month  in  the 
old  Roman  year,  which  began  with  March.  See  Calkn- 
oab,  Year. 

NOVEMSILES.    The  name  given  by  Romulus  to 
the  gods  of  the  Sahines.  whom  he  adopted  after  the  con- 
quest of  that  people.    The  term  was  afterwards 
to  those  heroes  or  demigods  who,  in  conseqt 
power  or  virtues,  were  deified  after  death. 


SSS 


NO  VENN  ALIA 
gear),  among  the 


(Lat. 


of  pre- 

The  custom  of  giving  no- 
itlfthe  lith 


every  nine  i 

NO'VICl 
a  religious 
preparation  for  I 

|inrntlon  It  termed  ftnt'tfii  

vices  the  religious  dress  did  not  begin  unt 
century.  The  age  of  profession  Is  fixed  by  the  Council 
of  Trent  at  si s teen  year*.  During  the  period  of  the  no- 
vitiate the  novice  is  still  at  liberty  to  relinquish  his 
Intention.  The  term  novice  was  applied  to  recruits  in 
the  ancient  Roman  soldiery  ;  from  which  circumstance  It 
appears  to  have  been  borrowed  In  ecclesiastical  usage. 

NOVI  HOMINES,  among  tho  R<  >mans,  were  such 
persons  as,  by  their  own  personal  merit,  had  raised  them- 
selves to  curule  dignities  without  the  aid  of  family  con- 
nections. This  reproach,  as  Is  well  known,  was  addressed 
by  Catiline  to  Cicero. 

NOX.  (Lat.)  In  Mythology,  the  goddess  of  night. 
In  the  Grecian  mythology,  she  was  the  daughter  of  Chans, 
the  sister  of  Elpen  and  Erebus,  and  the  mother  of  ifUher, 


Fates,  &c.  Ac. ;  which 
natural  phenomena  life, 


Ilemera,  Manatns,  Momus,  th 
were  all  personifications  of  the 
sleep,  death,  Ac. 

NOYADES.  (Fr.  noyer.)  The  name  given  to  a  pe- 
culiar punishment  resorted  to  in  the  first  French  revo- 
lution. The  noyades  were  effected  by  drawing  out  a 
plug  inserted  in  the  bottom  of  a  boat  in  which  the 
wretched  victims  were  launched.  The  genius  of  ini- 
quity, says  a  writer  In  the  Edin.  fleview,  often  displays 
itself  in  the  same  Invention.  It  will  be  remembered 
that  when  Nero  was  desirous  of  despatching  his  mother, 
and  found  himself  at  a  loss  for  an  expedient,  Anlcatns 
proposed  to  him  "  the  model  of  a  ship  upon  a  new  con- 
struction, framed  In  such  a  manner  that  a  part  might  be 
withdrawn,  and  the  unsuspecting  passenger  committed 
to  the  waves."   (Tac.  Ann.  lib.  xlv.  ar.3.) 

NOYAU.  (Fr.)  A  delightful  liqueur;  It  Is  flavoured 
with  bitter  almonds,  or  the  kernels  of  peach  stones,  and 
contains  prussic  acid. 

NU'CLEUS.  (Lat.)  Literally  any  thing  round  which 
matter  has  accumulated,  or  to  which  R  Is  affixed.  In 
Botany,  It  is  used  in  various  significations : — I.  The  central 
fleshy  pulpy  mass  of  an  ovule.  'I.  That  part  of  a  seed  < 
tained  within  the  testa,  and  consisting  of  cither  the  < 
bryo  and  albumen,  or  of  the  embryo  only.  3.  In  lichens, 
the  disk  of  the  shield,  which  contains  tne  spo rules  and 
their  cases.  4.  In  the  language  of  the  older  botanists 
what  is  now  termed  by  gardeners  a  clove;  that  Is,  the  se- 
condary bulb  of  a  bulbous  plant. 

Nuclei >.  In  Astronomy,  the  solid  part  or  body  of  a 
comet,  as  distinguished  from  its  nebulosity.    See  Comet. 

NU'CULA.    (Lat.  nux,  a  nut.)    Either  the  fruit, 
called  otherwise  a  gland  or  acorn,  or  any  small,  hard, 
"  pericarp ;  or  the  female  organ  of  the 


NU'DIBRA'NCHIANS. 
dus,  naked  j  bn 
hermaphrodite 
branchia?  exposed  on  i 

NU'DIPEDA'LIA.  (Lit.  nudus.  naked,  and  pes,  a 
foot.)  A  religious  ceremony  among  the  Greeks.  Romans, 
and  other  nations,  observed  on  account  of  some  public 
calamity,  as  famine,  drought,  pestilence ;  In  the  celebration 
or  which  (as  the  word  imports)  the  votaries  appeared 
with  the  feet  uncovered.  In  various  other  religious  ob- 
servances this  practice  was  adopted  ;  thus,  the  Roman 
matrons,  when  they  offered  up  supplications  to  the  god- 
dess Vesta,  always  walked  to  her  temple  barefooted  :  

Hue  jwde  matranam  nudo  iIwcomIct*  iltll.  —  Ovin. 

A  similar  ceremony  existed  among  the  Jews. 
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NUDITIES. 

NU'DITIES.  (Lat.  nudltas,  nakedness.)  In  the 
Fine  Arts,  figures  entirely  divested  of  drapery. 

NUPSANCES,  in  Law,  are  of  two  kinds:  public  or 
common,  which  annoy  the  king's  subject*  in  general ; 
and  private,  which  an*  defined  "  any  thing  done  to  the 
hurt  or  annoyance  of  the  lands,  tenements,  or  heredita- 
ments of  another."  The  general  remedy  for  public  nui- 
sances is  by  Indictment  or  presentment ;  for 
saner*,  by  action  on  the  case  for  damages. 

NU'LLIPORES,  Nullipara.  (Lat.  nullus,  no,  poms, 
a  pore.)    The^name  of  a  family  of  Idthophytous  Polypes, 

face. 

NU'MBER  (Lat.  numerus),  if  defined  by  Euclid  to  be 
an  assemblage  or  collection  of  units  or  things  of  the  same 
species.  Thi*  definition  excludes  the  unit  itself,  or  1. 
Newton  defines  number  as  the  abstract  ratio  of  one  quan- 
tity to  another  quantity  of  the  same  species  ;  and  hence 
there  arc  three  kinds  of  numbers,  namely,  integers,  frac- 
tions, and  surds.  Number,  abstractedly  considered,  con- 
veys merely  the  notion  of  lima  or  repetitiont. 

Mathematicians  consider  number*  under  different 
points  of  view,  or  with  relation  to  different  properties  ; 
and  hence  arise  the  various  distinctions  which  have  been 
introduced,  as  even  or  odd,  whole  or  fractional,  rational 
or  irrational,  perfect  or  Imperfect,  prime  or  composite, 
abundant  or  defective,  Sec.  Number*  also  acquire  various 
denominations  from  the  manner  In  which  they  are  com* 
posed ;  as  triangular  numbers,  pyramidal  numbers,  poly- 
gonal numbers,  Ac.   (See  the  respective  adjectives.) 

nbers  forms  one  of  the  most  subtle 


Judging  from  the  frag- 


The  theory  of  num 
ports  of  the  algebraic 


ra.  and  the  introduction  of  a  more  convenient 
the  difficulties  of  the  subject  could  only  be  par- 
The  most  ancient  existing  work  on  al- 
__,  and  It  is  devoted  entirely  to 
the  time  of  Diophantus,  who  lived  in 
to  that  of  Vleta,  Bachet,  and  Fermat, 
the  16th.  no  advancement  was  made  in 
■ ;  but  the  discoveries  of  these  illustrious  ma- 
'  It  far  beyond  Its  ancient  limits. 
Euler  was  the  next  from  whom  It  received  auy  consider- 
able extension ;  he  was  followed  by  Lagrange,  who  added 
many  Important  theories  ;  and  It  has  received  its  latest 
perfection  from  the  hands  of  Gauss  and  Legend  re.  The 
theory  of  numbers  may  be  studied  in  the  foil 
works :  —the  Arithmetic  of  Dlophantua,  with  a 
tary  by  Bachet,  and  notc§  by  Fermat,  Toulouse,  1670  ; 
Waring's  Meditationes  Algeb. ;  Euler.  Introd.  in  Anal. 
Jnfinitorum.Opuscula  Analytica,  and  various  paper*  ia  the 
Petersburg  Mrmoirt;  Lagrange,  in  the  Berttn  Memoir*; 
Gauss,  Duqnisitiones  Arithmetics,  or  the  French  trans- 
lation ;  Legendre,  Ettai  tnr  ia  TMorie  des  N ombres,  'id 
edit.  1808.  For  the  mystical  properties  of  numbers  the 
curious  reader  may  consult  D.  S.  Boeiii  Arithmetics, 
Parisits.  15*21 ;  P.Bungi  Xumcrorum  Hysteria,  IM>1; 
Taylor* t  Theoretic  Arithmetic,  IS  16. 
NUMBERS,  BOOK  OF.  See  Pentateuch. 
NUME'NIA.  (Gr.  vtar,  new,  and  s**i*,  a  month.) 
Grecian  festivals  celebrated  at  the  commencement  of 
every  lunar  month.  In  honour  of  all  the  gods,  demigods, 
and  heroes  of  antiquity.  They  were  observed  with  games 
and  public  entertainments,  the  expense  of  which  was 
defrayed  by  the  wealthy  citisent.    See  Neosibnia. 

N I  ME'N IUS.  The  name  under  which  Cuvier  sepa- 
rated the  curlews,  as  a  distinct  geuus,  from  the  other 
ScolopaccM  of  Linnarus.  They  have  a  beak  arcuated  like 
that  of  the  ibis,  but  it  is  more  slender,  and  is  cylindrical 
throughout ;  the  tip  of  the  upper  mandible  extends  beyond 
the  end  of  the  lower  one,  and  projects  a  little  downwards 
in  front  of  it.    The  toes  are  palmated  at  the  base. 

N  U  ME  HALS.  The  symbols  or  characters  by  which 
numbers  are  expressed.   See  Notation. 

NUMERATION .  Is  the  art  of  classing  and  expressing 
numbers.  Though  the  mode  of  reckoning  numbers  by 
tent  or  decadt  has  prevailed  among  all  civilized  nations, 
and  has  become  Incorporated  with  the  very  structure  of 
language,  there  is  nothing  in  the  nature  of  the  subject 
which  rendered  Its  adoption  a  matter  of  necessity.  Any 
other  number  might  have  been  chosen  for  the  root  of  the 
numerical  scale ;  and.  In  fact,  if  a  scale  were  now  to  be  se- 
lected by  mathematicians  familiar  with  the  properties  of 
numbers,  there  are  several  considerations  which  would 
lead  them  to  adopt  twelve,  in  preference  to  ten.  The  se- 
lection of  ten,  therefore,  which  has  been  almost  universal, 
implies  the  influence  of  some  common  determining  prin- 
ciple ;  and  It  Is  easy  to  see  that  It  arose  from  the  prac- 
tice, so  familiar  in  the  early  stages  of  society,  of  counting 
by  the  fingers  on  both  hands.  In  various  languages,  how- 
ever, trace*  are  found  of  an  earlier  and  simpler  mode  of 
reckoning.  We  may  suppose  the  earliest  of  all  to  be  that  of 
combining  unit*  in  pairt.  It  is  still  familiar  among  sports- 
men, who  reckon  by  bracet  or  couple*.  To  count  by  three* 
was  another  step,  and  has  been  preserved  by  the  same 
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clan  of  men  under  tin  term  leash,  meaning  the  strings  by 
which  three  dogs,  and  no  more,  can  be  held  at  once  In  Use 
hand.  The  numbering  by  four*  has  had  a  more  extensive 
application :  it  was  evidently  suggested  by  the  custom  of 
taking.  In  the  rapid  tale  of  objects,  a  pair  in  each  hand. 
Our  fishermen,  who  generally  count  in  this  way,  call  every 
double  pair  (of  herrings,  for  Instance)  a  throw  or  cast ; 
and  the  term  warp,  which  has  exactly  the  same  Import,  is 
employed  to  denote  four,  in  various  articles  of  trade.  It  is 
alleged  that  the  Guaranls  and  Luios,  two  of  the  lowest 
races  of  savages  Inhabiting  the  forests  of  South  America, 
count  only  by  fours  ;  at  least  they  express  the  number 
Jive  by  four  and  one,  tit  by  four  and  two,  and  so  forth. 
The  quinary  system,  which  reckons  by  Ji net  or  pentads, 
has  its  foundation  In  nature,  being  evidently  derived  from 
the  practice  of  counting  over  the  fingers  ol  one  hand.  It 
appears,  from  the  relations  of  travellers,  to  have  been 
adopted  by  various  savage  nations  of  America  ;  and  we 
learn  from  Mungo  Park  that  it  is  practised  by  the  1 
lofs  and  Foulahs  of  Africa,  who  designate  10  by  two  hand* 
15  by  three  hands,  and  so  progressively.  It  Is  even  par- 
tially used  In  this  country  among  wholesale  traders.  In 
reckoning  articles  delivered  at  the  warehouse  the  person 
who  takes  charge  of  the  tale,  having  traced  a  long  bori- 
sontal  line,  continues  to  draw,  alternately  above  and 
!>elow  it,  a  warp,  or  four  vertical  strokes,  each  set  of 
which  he  crosses  by  an  oblique  score,  and  calls  out 
tally  as  often  as  the  number  five  is  completed.  {Leslie' t 
Philosophy  of  Arithmetic.) 
The  mode  of  reckoning  by  twelve*  or  dorms  may  be 
1  to  have  had  its  origin  in  the  observation  or  the 
phenomena ;  there  being  twelve  months  or  luna- 
monly  reckoned  In  a  solar  year.    It  appears  in 

very  gr- 

buslness,  extending  to  the 


the  subdivision  of  weights  and  measures,  as  twelv 
to  a  pound,  twelve  inches  to  a  foot ;  and  Is  still 
nerally  employed  in  wholesale  business,  extendi] 

n  the  third  term  of  the  progression.  Thu« 
or  144.  make  the  long  hundred  of  the 
ns,  or  the  grots  of  trader*,  and  tm.  K . 


by  quatre-vtngtt  ei  dis, 
ten.   The  inhabitants  of  Biscay  are 'amid  still 


second  and  even  the  third 
twelve  doien, 
northern  nations, 
times  this  again, 
of  reckoning  by 
and  other  K 
and  ten  is 

for  the  numbers  in  the 
above  toixante,  or  sixty. 
vingtt,  and  ninety  t  > 
and  ten.   The  Inhal 

reckon  by  the  powers  of  twenty,  or  the  terms  of  | 
slve  scores ;  and,  according  to  "Humboldt,  the  saiw 
of  numeration  was  employed  by  the  Mexicans.  See 
Arithmetic,  Binary,  Duodecimals,  Sexackbimal*. 

The  primary  object  of  numeration  is  to  find  names  for 
the  different  numbers;  and,  as  there  are  an  infinity  of 
numbers,  while  the  number  of  words  is  limited,  it  became 
necessary  to  devise  tome  systematic  method  of  combining 
a  few  words,  so  as  to  express  by  means  of  them  any  num- 
ber whatever.  It  is  obvious  that  when  large  numbers 
are  to  be  expressed,  the  lower  scales,  as  the  binary, 
ternary,  Ac,  would  be  exceedingly  Inconvenient,  on  ac-' 
count  of  the  multitude  of  words  that  would  be  required. 
On  the  other  hand,  as  a  uame  is  required  for  at  legist 
every  unit  in  the  scale,  a  very  high  scale  would  be  no  less 
Inconvenient.  In  the  denary  scale,  the  nomenclature  is 
sufficiently  convenient,  and  In  our  language  almost  per- 
fectly regular.  A  name  Is  given  to  the  9  units  of  the 
first  order  ;  the  uuit  of  the  second  order  is  ten  ;  and,  by 
the  different  combinations  of  this  word,  all  numbers  Are 
named  to  99 :  eleven  and  twelve  are  only  appare+u  ex- 
ceptions. A  new  appellation  Is  wanted  for  the  unit  of  the 
third  order,  or  hundred.  This  suffices  till  we  reach  the 
fourth  order,  or  thoutandt ;  and  might  even  have  sufficed 
to  a  hundred  hundreds,  or  ten  thousand.  A  thousand 
thousands  is  called  a  million,  and  a  million  millions  a 
billion  ;  further  continuation  is  useless. 

The  second  object  of  numeration  is  to  express  the  no- 
menclature thus  formed  by  the  combinations  of  a  small 
number  of  written  symbols.  This  is  most  conveniently 
effected  by  the  very  refined  artifice  of  giving  to  each  sym- 
bol a  local  as  well  as  an  absolute  value.  So  that  the  sunt 
symbol,  S  for  example,  it  made  to  express  not  only  3 
units,  but  3  tent,  3  hundreds,  3  thousands,  six. ;  or  3 
tenth  parts,  3  hundredth  parts,  Ac,  according  to  its 
Lance  towards  the  left  or  right  from  the  unit's 
any  combination  of  symbols.  See  Notation. 
NUMERATOR,  in  Arithmetic,  Is  that 
expression  of  a  fraction  which 
of  those  parts  into  which  the  unit  is  supposed  to 
be  divided  are  expressed.  Thus,  in  the  fraction  Jv  the 
lower  number  12  It  the  denominator,  and  shows  that ' 
unit  is  divided  into  12  parts;  7  Is  the  numerator, 
shows  how  many  of  those  parts  are  to  be  taken. 

NUMISMATICS.  (From  the  Greek  tlpmrnm,', 
numraus,  a  coin.)  The  science  of  coins  and  mi 
The  distinction  between  these  classes  of  objects  Is,  in 
that  the  coin  1*  struck  for  the  purpose  of 
,  the  medal  not  at  a  i 
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of 


The  parti  of  a  cotu  or  medal  are.  the 
or  face,  containing  generally  the  head,  bust,  or 
of  the  sovereign  or  person  in  whose  honour  the 
medal  was  struck,  or  some  emblematic  figure  in  the  coins 
of  commonwealths  ;  and  the  reverse,  containing  various 
figure*  or  words.  The  words  around  the  border  of  the 
coin  form  what  Is  termed  the  legend,  those  in  the  middle 
the  inscription  ;  when  occupylug  the  lower  extremity  of 
the  pieces,  and  separated  from  the  rest  by  a  horizontal 
line,  they  are  termed  the  exergue. 

The  earliest  Grecian  coins  which  we  possess  appear 
to  have  been  nearly  of  a  spherical  shape :  they  contain, 
on  the  obverse,  some  emblems  of  the  particular  cities 
which  struck  them  ;  and  on  the  reverse,  deep  indentations 
made  by  the  puncheon  in  which  the  metal  was  held  while 
the  obverse  was  struck.  These  marks,  or  the  dye,  were 
toon  brought  Into  a  more  regular  shape,  sometimes  form* 
ing  a  neat  square,  sometimes  a  circle.  Types  were  after- 
wards introduced  on  both  surfaces  of  the  coin,  by  insert- 
ing some  small  object  In  one  compartment  of  the  dye. 
Ancient  coins  have  been  divided  into  variou 
as  exhibited  in  the  following  table  l  — 

fOfGraeda  Propria 
L  Civic.  \  Of  Greek 
LOf 

'Kings  of 

Kings  of  states  formed  out  of 
the  Macedonian  conquests : 
Syria,  Egypt.  &c.  Ac. ;  and 
the  independent  princes  of 
,   Eplrus  and  Syracuse. 
Roman  asses. 
Coins  of  the  families. 
"Roman. 

Grecian.  —  Provinces,  Colo- 


NURSERY. 

the  tcrupulum,  one  third  of  the  denarius  tn  weight ;  a 
coin  weighing  two  thirds,  and  anoT 


[Gi 

Roman. 

'1.  European  ;  of  Thrace,  Ac 
Barbarian  \  X.  Asiatic  ;  of  Persia,  Ac. 
(.3.  African. 

The  objects  on  Grecian  civic  coins  are  either.  1.  the 
i  of  the  cities ;  X.  figures  of  deities,  and  their  at. 
;  3.  miscellaneous  or  general  symbols,  usurped 
states  and  cities,  usually  consisting  of  warlike 


of  Macedon. 
and  closing  with  the 


of  princea 
Alexander  the 
of  the  dynasty  of 


the  Lagidse  In  the  Augustan  age.  Four  principal  series 
of  Grecian  monarchical  coins  (either  of  Greek  state*,  or 
such  as  adopted  the  Greek  language  and  customs)  have 
been  formed:  —  !.  Of  Macedon;  L  Of  Sicily.  Carls. 
Cyprus,  Heraclea,  Pontus ;  3.  Of  Egypt,  Syria,  the  Cim- 
merian Bosphorua,  Thrace,  Ac  Ac,  from  the  era  of 
Alexander  the  Great  down  to  that  of  Christ :  4.  Of  dy- 
nasties which  flourished  subsequently  to  the  latter  era ; 
including  some  kings  of  Thrace,  Uosphorus,  and  Partbia, 
*ith  those  of  Comagene,  K.de»va.  JiiiU?a  ;  to  which  may 
be  added  some  lines  of  Romanised  monarch*,  as  those  of 
Mauritania.  The  most  beautiful  monarchic  series  are 
those  of  the  Scleucldat  in  Syria,  and  Ptolemies  in  Egypt. 
The  unit  of  the  Grecian  silver  coinage,  in  point  of  value, 
may  be  considered  as  the  drachma,  which  is  of  a  site 
between  our  sixpence  and  shilling;  the  smallest  silver 
i  is  the  dichalcos.  only  j\th  of  the  drachma ;  the  largest, 

four  drachma*.   The  corn- 


er 


gold  coin  is  the  didrachma.  weighing  two  silver 
e,  and  in  value  20,  or  IS*,  sterling.  Grecian  cop- 
s  are  generally  small. 
The  Roman  coinage  differs  from  the  Orecian  in  many 
respects ;  the  greater  site  of  the  copper  coins  In  early 
times,  and  their  superior  workmanship  in  later,  the  pre- 
vailing simplicity  of  devices,  Ac,  form  characteristic 
marks  of  difference.  In  the  first  period  of  the  republic 
they  were  cast.  The  consular  copper  coins  have  sepa- 
rate symbols  for  the  pieces,  according  to  their  respective 
value  ;  as  the  head  of  Janus  for  the  as,  Jupiter  for  the 
semis.  Ac.  The  ms  also  bore  the  impress  1,  to  denote  its 
quality  of  unity  at  a  measure  of  value.  The  nane/Ami/jr 
ohms,  applied  to  many  coins  of  the  republic,  arose  from 
the  custom  of  Inserting  the  name  of  some  distinguished 
family  in  the  field  of  the  coins.  A  silver  coinage  was  first 
Introduced  Into  Rome  206  s.  c.  The  oldest  coin  was  the 
denarius,  equivalent  to  ten  asses :  the  earliest  of  these 
have  the  head  of  Janus,  for  which  that  of  Rome  was  after.  I 
wards  substituted  on  the  obverse,  with  a  variety  of  sym- 
bols on  the  reverse.  The  coinage  of  gold  was  Introduced 
Into  Rome  sixty  years  after  that  of  surer ;  the  pieces  were,  j 


coin  weighing  two  thirds,  and  another  weighing  a  whole 
denarius.  Afterwards  the  chief  gold  coin  was  the  aureus 
(twice  the  weight  of  the  denarius),  and  its  parts.  The 
Imperial  Roman  coins  form  by  far  the  most  complete  and 
varied  series  which  we  possess  of  ancient  or  modern  times. 
The  symbols  on  the  reverse  have  been  arranged  under 
four  heads :  as  relating  to  religion,  war,  games,  and  the 
embellishments  of  the  city,  under  the  numerous  sub- 
divisions of  these  subjects.  The  obverses  contain  the 
portraits  of  emperors  and  empresses.  The  characters 
on  the  reverses  of  the  coins  are,  generally  speaking,  ex- 
planatory of  the  type  i  expressing,  in  a  few  brief  words,  the 
history  of  some  occurrence  immediately  after  which  tho 
coin  was  struck,  Ac.  The  legends  on  the  obverse  mostly 
contain  titles  annexed  to  the  imperial  dignity,  often 
expressed  In  abbreviations  productive  of  not  a  little  ob- 
scurity. 

Not  less  than  three  hundred  portraits  are  preserved  in 
the  series  of  Roman  imperial  coins.  The  term  medallion 
Is  applied  to  those  productions  of  the  Roman  or  provin- 
cial mints  which,  in  gold,  exceed  the  site  of  the  aureus ; 
In  aUver,  of  the  denarius  ;  in  copper,  of  the  largest  copper 
coin  of  ascertained  value.  It  is  doubtful  whether  they 
were  intended  for  circulation  as  coins,  or  struck,  like 
medals  among  ourselves,  at  commemorative  tokens. 

Modern  coins  present  so  wide  n  variety  as  to  render  it 
impossible  to  include  any  classification  of  them  within 
the  Hmits  of  the  present  notice.  In  England,  Roman 
coins  were  current  until  the  arrival  of  the  Saxons :  we 
have  the  coins  of  five  out  of  the  seven  kingdoms  of  the 
heptarchy  ;  among  them  some  small  copper  coins,  the 
only  specimens  of  that  metal  coined  before  the  reign  of 
Elizabeth.  Coins  struck  prior  to  the  reign  of  Charles  1 1, 
had  their  devices  impressed  by  the  blows  of  a  hammer. 
The  system  of  lettering  on  the  edges,  which  was  suc- 
ceeded by  graining,  was  invented  in  order  to  obviate  tho 
fraudulent  practice  of  clipping  and  filing  the  current  coin. 

NUMMI  LI'TES.  (tat.  nummus.  money,  and  Gr. 
xAt,  a  state.)  An  extinct  genus  of  the  order  of  Mol- 
luscous animals  called  Cephalopoda,  of  a  thin  lenticular 
shape,  divided  internally  Into  small 
occur  so  abundantly  in  some  parts  of  tl 

strata  so  characterised. 

NU'NCIO.  An  envoy  of  the  pope  to  the  court  of  an 
emperor  or  king  to  negotiate  ecclesiastical  affairs.  (See 
Legate.)  Previou»ly  to  the  council  of  Trent  the  papal 
nuncios  acted  as  judges  in  the  first  instance  of  matters 
which  lay  within  ecclesiastical  jurisdiction  ;  but  since  that 
time  they  have  formed  a  kind  of  court  of  appeal  from  the 
decisions  of  the  respective  bishops.  This  jurisdiction, 
however,  holds  good  only  in  those  countries  which  still 
bold  themselves  subject  to  the  decretals  and  discipline  of 
the  council  of  Trent ;  for  In  other  kingdoms  ana  states, 
such  as  France,  Austria,  Tuscany,  Ac.  which,  though  Ro- 
man Catholic,  hold  themselves  independent  of  the  Roman 

Cut  iff  in  matters  of  discipline,  the  papal  nuncio  has  no 
riadlction  whatever,  and  is  Invested  merely  with  a  di- 
plomatic character,  like  the  ambassadors  of  anv  secular 
power.   The  term  nuncio  is  the  Italian  form  of  the  Lat. 


NUNCUPATIVE  WILL.  (Lat.  nuncupo.  /  name.) 
In  Law,  a  will  orally  delivered  by  the  testator.  See  Will. 

NU'NDINJE.  ( Lat.  nonus,  ninth,  and  dies,  a  day.) 
The  market-days  or  fairs  at  Rome  were  so  called,  because 
they  recurred  every  ninth  day.  On  this  day  the  people 
from  the  country  and  neighbouring  towns  flocked  to 
Rome  with  the  produce  of  their  farms  or  industry.  On 
that  day,  alto,  all  public  proclamations  were  made,  causes 
heard,  witnesses  cited,  and  judgments  given.  The  nun. 
dinar  were  originally  considered  as  dies  nefasti,  on  which 
no  other  business  could  be  done;  but.  for  the  convenience 
of  the  country  people,  this  prohibition  was  removed  by 
the  I  ci  Hortmss'a, 
NUNS,  Female  devotees  among  the  Roman  Catholics, 


NU'HSERY.  In 
entire  garden,  set 
more  particularly 


to  be  open  and  airy, 
neither  too  heavy  nor  too  light,  so  as 
the  majority  of  plants ;  but  in  a  cnmpl 


ajority  of  plants  ;  but  in  a  complete  nursery  there 
ought  also  to  be  shady  borders  for  plants  requiring  shade, 
and  beds  or  compartments  of  peat-soil,  or  other  peculiar 
soils,  for  such  plants  as  are  not  readily  propagated  and 
grown  in  ordinary  soils.  Where  tender  plants  are  pro. 
pagated,  or  where  hardy  plants  are  to  be  ratted  from 
CUtthlg.  r- 


Digitized  by  Google 


NUTATION. 

mtnated  or  rooted  In  the  open  ground  and  in  the  or- 
dinary manner,  hot-beds,  frames,  and  hand-glasses  are 
also  requisite.  Every  private  garden  of  any  extent  re- 
quires a  nursery  to  raise  and  bring  forward  young  plants 
as  a  reserve  for  supplying  failures  by  disease  or  accident 
in  the  general  garden  ;  and  in  every  country  where  pri- 
vate gardens  or  plantations  of  trees  axe  frequent,  public 
or  commercial  nurseries  are  formed  by  persons  who  adopt 
nursery  gardening  as  a  business. 

NUTA'TION.  In  Astronomy,  the  name  given  to  a 
small  gyratory  movement  of  the  earth's  axis,  in  virtue  of 
v.  h  i eh,  if  it  subsisted  alone  without  the  precession  of  the 
equinoxes,  the  pole  of  the  equator  would  describe  among 
the  stars,  in  a  period  of  about  nineteen  years,  a  small 
ellipse,  bating  its  longer  axis  equal  to  1H-.V,  and  its 
shorter  to  13*74"  ,  the  longer  being  directed  to  the  pole 
of  the  ecliptic,  and  the  shorter,  of  course,  at  right  angles 
to  the  longer. 

In  order  to  understand  the  nature  of  this  phenomenon, 
It  is  necessary  to  consider  it  in  connection  with  that  of 
precession  ;  both  depending  on  the  same  physical  cause, 
and  forming,  in  fact,  essential  constituent  parts  of  one  and 
the  same  great  phenomenon.  The  action  of  the  sun  and 
moon  on  the  protuberant  mass  about  the  earth's  equator 
tends  constantly  to  draw  the  plane  of  the  equator  towards 
that  of  the  ecliptic,  or  to  diminish  the  angle  between 
them.  In  consequence  of  the  earth's  rapid  rotation  about 
its  axis,  the  inclination  of  the  two  planes  Is  not  perma- 
nently altered,  but  a  motion  is  communicated  to  the  plane 
of  the  equator,  of  such  a  kind  that  its  axis  revolves  with 
a  slow  conical  motion  about  the  axis  of  the  ecliptic ;  or, 
which  is  the  same  thing,  the  pole  of  the  equator  describes 
a  circle  In  the  heavens  about  the  pole  of  the  ecliptic  as  a 
itre,  keeping  constantly  at  the  same  mean  distance  of 
88'  from  it.  The  direction  of  this  motion  Is 
to  weal,  and  Its  velocity  amounts  only  to  40*1" 
r,  so  that  the  whole  circle  requires  for  IU  de- 
n  a  period  of  25,868  years. 
Let  iu  now  consider  what  would  be  the  effect  of  the 


of  that  of  the  sun.  The 
lunar  orbit  doe*  not  cplncide  with  the  ecliptic ;  it  Is  In- 
clined to  it  in  an  angle  of  about  6°  9* .  and  the  position  of 
the  line  in  which  the  two  planes  intersect,  that  Is,  the  line 
of  the  nodes,  goes  back  on  the  ecliptic  with  a  motion 
which  carries  it  through  a  complete  revolution  in  about 
eighteen  years  and  seven  months.  The  axis  of  the  lunar 
orbit,  therefore,  also  describes  a  conical  motion  about 
that  of  the  ecliptic,  or  its  pole  describes  a  sjtiall  circle  in 
the  heavens  about  the  pole  of  the  ecliptic,  at  the  distance 
of  5°  &*,  and  In  the  same  period  of  about  eighteen  years 
and  seven  months.  Now,  the  effect  of  the  moon's  attrac- 
tion on  the  parts  of  the  terrestrial  spheroid  exterior  to 
the  inscribed  sphere  is  to  produce  a  slow  conical  motion 
of  the  earth's  axis,  not  about  the  pole  of  the  ecliptic,  but 
about  the  pole  of  the  lunar  orbit,  which  is  itself  in  a  state 
of  comparatively  rapid  motion  about  the  pole  of  the 
ecliptic.  The  point,  therefore,  in  the  sphere  of  the  heavens 
round  which  the  pole  of  the  earth's  equator  revolves, 
being  in  a  state  of  continual  circulation  round  the  pole  of 
the  ecliptic,  the  path  which  the  pole  of  the  equator  de- 
scribes is  not  a  circle,  but  a  sort  of  cpicycloidal  curve,  or 
gently  undulated  ring.  This  will  be  rendered  evident  by 
the  annexed  figure.  Let  V  be  the  pole  of  the  ecliptic, 
which  is  supposed  to  be  fixed  ;  A  the  pole  of  the  moon's 
1  the  small  circle  A  B  C  D  In  the  space 
of  nearly  nineteen  years  ;  a  the  pole 
of  the  earth's  equator,  which  at 
each  moment  moves  in  a  direction 
perpendicular  to  the  varying  posi- 
tion of  the  line  A  a,  and  with  a  velo- 
city varying  with  the  intensity  of  the 
acting  forces  during  the  revolution 
of  the  moon's  nodes,  but,  on  the 
whole,  so  slow  as  to  carry  it  round 
only  in  25,868  years.  When,  then 
lore,  A  arrives 


» TT«  c,  I),  and  E,  the  line  A  a  will 

the  positions  B  b,  Cc,  Drf,  He:  the  earth's  pole  will 
thus,  in  one  tropical  revolution  of  A,  have  arrived  at  e; 
and  Its  direction  having  been  always  perpendicular  to 
B  A,  C  e,  ftc,  the  path  which  it  will  have  described  will  be 
of  the  form  abede.  The  same  thing  will  be  repeated  at 
each  succeeding  revolution  of  the  moon's  nixie  ;  and  it  is 
this  alternate  increase  and  diminution  of  the  distances 
Pa,  P  e,  P  e,  which  constitute  the  phenomenon  of  the 
nutation. 

As  the  effect  of  the  sun  or  moon  in  giving  the  earth  a 
motion  about  its  centre  of  gravity  varies  with  the  distance 
of  the  attracting  body  from  the  plane  of  the  equator,  it  is 
evident  that  the  effect  of  the  sun  is  greatest  at  the  sol- 
stices, and  is  reduced  to  nothing  at  the  equinoxes.  On 
this  account,  the  obliquity  of  the  ecliptic  la  subject  to  a 
small  semi-annual  variation,  depending  on  the  sun  alone. 
This  I*  called  the  solar  nutation.  Its  existence  Is,  how- 
ever, only  a  deduction  from  the  theory  of  attraction  ;  for 
its  amount,  which  is  less  than  half  a  second,  is  too  small 
to  be  sensible  to  observation.   The  result  produced  by 


NUT  OF  A  SCREW. 

the  combined  action  of  the  sun  and  moon  is  called  the 

duced  only  by  the  moon,  and'  foltow.^exactfy^c  period 
of  the  moon's  nodes. 

The  uranographical  effect  of  the  nutation  is  to  produce 
a  periodical  fluctuation  of  the  apparent  obllquitv  of  the 
ecliptic,  and  of  the  velocity  of  the  regression  of  the  equi- 
noctial points.  Hence  arises  the  distinction  between  ap- 
parent and  mean  right  ascension  and  declination  ;  the 
former  being  given  by  direct  observation,  and  the  batter 
beiug  the  results  obtained  when  the  observed  places  of 
objects  have  been  cleared  of  the  periodical  fluctuations 
arising  from  nutation.  Formula;  and  tables,  for  the  re- 
duction of  observations  to  a  common  epoch,  are  -riven  in 
all  works  on  practical  astronomy. 

The  discovery  of  the  nutation  of  the  terrestrial  axis 
belongs  to  Bradley,  and  was  a  consequence  of  his  other 
great  discovery,  the  aberration  of  light.  In  prosecuting 
His  observations  with  a  zenith  sector,  with  a  view  to  es- 
tablish his  theory  of  the  aberration,  he  found  a  greater 
apparent  change  in  the  declinations  of  stars  near  the 
equinoctial  eolure  than  could  arise  from  a  precession  of 
50"  in  a  year  ;  and  at  the  same  time  exactly  the  reverse 
effect  in  the  case  of  stars  near  the  solstitial  eolure.  In 
the  course  of  five  years,  the  changes  in  question  amounted, 
in  some  Instances,  to  9"  or  10''  ;  ana  as  it  was  evi " 
that  they  could  not  be  explained  by  anv  alteration 
quantity  of  precession,  Bradley  reverted  to 


had  previously  occurred  to  him,  in  attempting  to  acc 
for  the  phenomenon  of  aberration.  "  I  suspected,"  says 
he,  "  that  the  moon's  action  upon  the  equatorial  parts 'of 
the  earth  might  produce  these  effects.  For  if  the  pre- 
cession of  the  equinoxes  be,  according  to  Sir  Isaac 
Newton's  principles,  caused  by  the  action  of  the  sun  and 
moon  upon  those  parts,  the  plane  of  the 
being  at  one  time  above  ten  degrees  more  ii 
equator  than  at  another,  it  was  reasonable  to  conch 
that  the  part  of  the  whole  annual  precession  which  art 
from  her  action  would,  indifferent  vears,  be  varied  in  its 
quantity  ;  whereas  the  plane  of  the  ecliptic  wherein  the 
sun  appears  keeping  nearly  always  the  same  inclination 
to  the  equator,  that  part  of  the  precession  which  is  owing 
to  the  tun's  action  may  be  the  same  every  year  ;  and 
from  hence  it  would  follow  that  although  the  mean  an- 
nual precession  proceeding  from  the  joint  actions  of  the 
sun  and  moon  were  50",  yet  the  apparent  annual  preces- 
sion might  sometimes  exceed  and  sometimes  fall  short 
of  that  mean  quantity,  according  to  the  various  situations 
of  the  nodes  of  the  moon's  orbit." 

A  long  series  of  observations  on  stars  situated  In  dif- 
ferent parts  of  the  heavens  proved  the  correctness  of  this 
theory  ;  and  it  was  found  that  all  the  phenomena  were 
capable  of  being  explained  on  the  hypothesis  that  the 
pole  of  the  equator  describes  a  small  circle  about  its  mean 
place,  contrary  to  the  order  of  the  signs,  and  in  the  same 
period  as  that  of  the  revolution  of  the  moon's  nodes. 
Bradley  himself  afterwards  remarked  that  they  would  be 
still  more  accurately  represented  by  supposing  the  curve 
described  by  the  pole  about  its  mean  place  to  bean  ellipte 
instead  of  a  circle.  This  Is  confirmed  by  accurately  cal- 
culating, from  theory,  the  amount  of  all  the  forces  w  hich 
tend  to  displace  the  terrestrial  equator.  The  result  1 
the  path  of  the  pole  to  be  an  ellipse,  and  gives 
same  values  of  Its  semi-transverse  and  conjuga 
arc  given  by  observation.  These  v;dues  were  found  by 
Von  Lindcnau  from  a  series  of  810  observations,  can- 
bracing  three  complete  revolutions  of  the  moon's  nodes. 

The  value  of  th.- 


plete  r 

to  be  80-977"  and  6fi82" 
semiaxis  major  of  the 
is  called  the  constant  of 
ment  into  all 
Von  Llndenau's 
by  the 


is  adopted 

9-25",  which  was  deduc^ru'ln- 
Dr.  Brinkley,  Bishop  of  Cloyue.  from  his  own  observ- 
ations with  the  Dublin  circle.  Very  recently  this  int. 
portant  astronomical  element  has  been  investigated  by 
Dr.  Robinson  of  Armagh  from  the  Greenwich  observ- 
ations with  the  mural  circle  from  ISIS  to  1835,  and  the 
result  at  which  he  arrives  is  9S3913".  (Memoirs  Rum. 
Attr.Soc.  vol.xi.  1840;  Am/,  Math.  Tracts;  HertcAcTs 
A$tronomy.)    See  Precession. 

NU'T  HATCH.  The  name  of  a  shy  and  solitary  bird 
of  the  genus  Siita  (S.  Europa*a).  It  frequents  woods, 
and  feeds  on  insects  chiefly  ;  but  also  eats  the  kernel  of 
the  hasel  nut,  which  it  cracks  by  fixing  it  in  a  chink,  and 
striking  it  from  above  with  all  its  force.  The  nuthatch 
lays  ber  eggs  in  holes  of  trees,  and  hisses  like  a  snake 
when  disturbed. 

NUT  OF  A  SCREW.  In  Architecture,  a  piece  of 
wood,  iron,  or  other  metal,  pierced  cyllndrlcally,  wherein 
is  cut  a  spiral  groove,  adapted  to  an  external  cylindrical 
spiral  cut  on  a  bolt.  Its  use  is  to  screw  two  bodies  to- 
gether, a  head  being  placed  on  one  end  of  the  bolt  to 
counteract  the  action  of  the  not.  Two  bodies  are  thus 
held  together  by  compression,  the  bolt  between  the  head 
and  the  nut  being  a tie. 
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NUTRIA. 

NUTRIA,  or  NEUTRIA.  The  commercial  name  for 
the  cktns  of  Myopotamus  Ronarientis  (Commeraon),  the 
Coffptm  of  Molina,  and  the  Quoiya  of  D'Azara.  In 
France  the  skins  were,  and  perhaps  still  are,  told  under 
the  name  of  racoonda  ;  but  in  England  they  are  imported 
as  nutria  skin* —  deriving  their  appellation,  most  pro* 
hablv,  front  tome  supposed  similarity  of  the  animal  which 
produce*  them,  in  appearance  and  habits,  to  the  otter,  the 
Spanish  name  for  which  is 


OAK. 


is  nutria.  Indeed.  Molina  sj*-.iks 
lea  of  water  rat  of  the  slse  and 


>uau 

of  the  coypou  as  a  S] 
col  > m r  of  th»«  otter. 

Nutria  fur  is  largely  used  in  the  hat  manufacture  ;  and 
has  become,  within  the  last  16  or  20  years,  an  article  of 
tery  considerable  commercial  importance.  'J  he  im- 
ports fluctuate  considerably.  In  1823,  they  amounted  to 
I  .£70.103  skins  ;  but  they  have  not  in  any  other  year  been 
more  than  half  that  number.  In  1826,  they  were 
n.  In  1*37  and  183a,  the  imports  were,  at  an 
358,2*0  skins  a  year.  Those  entered  for  home 
a  duty  of  l|rf..i  skin.  Thev  are  prin- 
rom  the  Rio  dc  la  Plata.  Nutria  skins 
the  Continent.  Geoffrey 
,  in  certain  years,  a  single  French  furrier 
from  I.S.OOO  to  20,000  skins. 


leaver,  the 
the  long  r 
the  brow i 

which,  like  the  down  of  the  beaver,  is  of 
ance  in  hat -making,  and  the  cause  of  the 


;  Til. 

colour,  and  the  brownish 


of 

fur  at  it*  base, 
import* 

mercial  value. 

The  habit*  of  the  coypou  are  much  like  those  of  most 
of  the  other  aquatic  Rodent  animal*.  Its  principal  food, 
in  a  state  of  nature,  is  vegetable.  It  affects  the  neigh- 
bourhood of  water,  swims  perfectly  well,  and  burrows  in 
the  ground.  The  female  brings  forth  from  5  to  7  at  a 
time  ;  and  the  young  always  accompany  her. 

The  coypou  is  easily  domesticated,  and  its  manners  in 
captivity  are  very  mild.  ( See  Martin,  in  the  Proceedings 
itf  the  Zoological  Society,  1  H3.V  ) 
NU'TRITION.  See  Food,  Diorstiom. 
NUTMEG.  The  fruit  of  the  Myristica  moschata,  a 
beautiful  tree  of  the  family  of  the  Lanrinett  of  Jussieu, 
which  grows  in  the  Molucca  islands.  All  the  part*  of 
this  tree  are  very  aromatic  ;  but  only  those  portions  of 
the  fruit  called  mace  and  nutmeg  are  sent  Into  the  mar- 
ket. The  entire  fruit  I*  a  species  of  drupa,  of  an  ovoid 
form,  of  the  size  of  a  peach,  and  furrowea  longitudinally. 
The  nutmeg  I*  the  Innermost  kernel  or  seed,  contained 
in  a  thin  shell,  which  is  turrounded  by  the  mare;  and 
this  again  is  enclosed  In  a  tough  fleshy  skin,  which  open- 
ing at  the  tip  separates  into  two  valve*.  The  nutmeg 
tree  yields  three  crops  annually  ;  one  in  April,  which  1* 
the  best ;  one  in  August ;  and  one  in  December. 

Good  nutmegs  should  be  dense,  and  feel  heavy  in  the 
hand.    When  they  have  been  perforated  by  worms,  they 
light ;  and  though  the  holes  have  been  fraudulently 
ped.  the  unsound  ones  may  be  easily  detected  by  this 
criterion. 

utmegs  afford  two  oily  product*.  1 .  flutter 
vulgarly  called  oil  of  mace,  is  obtained  in  the 
by  expression,  from  the  fresh  nutmegs,  to  the 
AO  per  cent,  of  their  weight.   It  is  a  reddish-yell 


Hint  of 
i -yellow  butter- 
like  substance,  interspersed  with  light  and  dark  streaks, 
and  possesses  the  agreeable  smell  and  taste  of  the  nut- 
meg, from  the  presence  of  a  volatile  oil.  It  consist*  of 
two  fata  ;  one  reddish  and  soft,  soluble  In  cold  alcohol ; 
another  white  and  solid,  soluble  in  hot  alcohol.  2.  The 
volatile  oil  Is  solid,  or  a  stereoptene,  and  has  been  styled 
myriMiicrne.    {L're's  Diet,  of  Arts,  tjC.) 

NUTS.  (Lat.  nux.)  The  fruit  of  different  species  of 
Curyli  or  hazels.  The  kernel*  have  a  mild  farinaceous 
oily  taste,  agreeable  to  most  palates  ;  a  kind  of  chocolate 
has  been  prepared  from  them,  and  they  have  sometimes 
been  made  into  bread.  The  expressed  oil  of  hasel  nuts 
Is  little  inferior  to  that  of  almonds.  Besides  those  raised 
at  home,  nuts  are  imported  from  different  parts  of  France, 
Portugal,  and  Spain,  but  chiefly  from  the  latter.  The 
Spanish  nuts  in  highest  estimation,  though  sold  by  the 
name  of  Barcelona  nuts,  are  not  shipped  from  thence, 
but  from  Tarragona,  whence  the  annual  average  export 
i>  estimated  at  from  2&.000  to  30,000  bags,  4  to  the  ton. 
The  annual  entries  of  nuts  for  home  consumption  amount 
to  from  100.000  to  I2&.000  bushels ;  the  duty  of  2s.  a 
bushel  yielding  from  10,000  to  12,000/.  nett.  (Commer- 
cial Diet.) 

NU'TTALITB.   A  mineral  associated  with  calcspar, 
from  Bolton,  in  Massachusetts  It  occurs  in  prismatic 
cryaals.  and  appears,  from  Dr  . Thomson's  analysis,  to  be 
an  alumino- silicate  of  lime,  potash,  and  iron. 
NUX.    A  kind  of  fruit,  hard,  dry,  not  splitting,  and 

y  some 

to  any  similar  fruit,  whether  it  contain*  one  cell 


strrchnos  growing  in  the  East  Indie*.  It  produce*  the 
alkaloid  salts,  strychnia,  and  brucbia,  and  Is  a  very  " 


lent  jHiison. 

N  Y'CTALOPS.  (Gr.  »u{.  night,  and  sttsusu,  I  see.) 
One  who  only  see*  distinctly  in  twilight,  or  the  dusk  of 
evening. 

NYMPH,  Xytnpha.  ((Jr.  tvf*$*,,  a  nymph.)  The  Me- 
tabolian  insect*  are  so  called  when  in  the  second  stage 
of  their  metamorphosis,  especially  when  they  possess  tiie 
power  of  locomotion.   See  Yvva. 

NYMPH.E'A,  was  the  name  given  to  some  public 
baths  at  Koine  consecrated  to  the  nymphs,  with  whose 
statues  they  were  adorned. 

NYMPIIA'CEA.  In  Zoology,  a  name  given  by  La- 
marck to  a  family  of  Bivalves. 

N  YMPH.EA'CE.E.  ( Sytnphan,  one  of  the  genera.) 
In  Botany,  a  natural  order  of  plants,  containing  the 
water  lilies  of  various  parts  of  the  world  ;  they  are  Poly- 
peUlous  Polyandrous  Exogcns,  with  the  sides  of  the  cell* 
of  the  fruit  covered  with  numerous  seed*.  Their 
burrow  among  the  mud  of  the  place*  where  they  | 
and  have  slightly  astringent  narcotic  properties, 
specie*  are  most  valued  for  the  beauty  of  their  ' 
which,  in  Victoria  regia,  are  the  largest  in 
suring  as  much  as  four  feet  in  circumference 

NYMPHA'LIS.    A  genus  oi  diurnal  Lepidopterouj 
the  type  of  a  f 


NUX 


than  one.   See  Nut*. 
VOMICA.   (Lat.)   The  fruit  of  a 


r  4u  Muteum,  Tot.  t1.  p.  R.4.    The  fifure  rfven  Is  generally 
l|  bwt  mk  tail  Is  too  hair),  and  contradicts  tbs  d#- 


HI'PARA.  (Gr.  swa^u.  a  nymph  ;  pario,  Ipro- 
)  A  hybrid  name  applied  by  Reaumur  to  a  family 
of  Dipterous  insects,  and  changed  by  Latrcille  into  Pu- 
pipara.    See  that  word. 

NYMPHS.  (Gr.»vM*«4.)  Female  beings,  in  Grecian 
Mythology,  partaking  of  the  nature  of  gods  and  men. 
Tfiey  peopled  all  the  regions  of  earth  and  water,  and 
were  variously  designated  according  to  the  places  of  their 
abode.  Thus,  tht  Naiades  inhabited  the  streams,  the 
Oreiades  the  mountains,  the  Dryades  the  woods,  the  Ila- 
madryades  trees,  with  which  they  were  born  and  died. 
They  are  represented  as  very  beautiful ;  they  constituted 
the  attendants  of  various  of  the  higher  female  divinitie*. 
especially  Diana,  and  were  also  considered  as  having 
been  the  nurses  of  many  of  the  god*,  a*  Jupiter  and  Pan. 
See  Naiads,  Nekfids. 
NYSTA'GMUS.  (Gr.  vwrrwysssr.)  A  winking  of  the 
as  observed  In  a  drowsy 


o. 


O.  A  letter  of  the  vowel  »erle*.  which.  If  arranged  ac- 
cording to  the  nature  of  the  sound,  occupies  a  position 
between  a  and  u.  It  is  susceptible  of  numerous  inter- 
changes, for  which  the  reader  is  referred  to  the  Penny 
Cyclopaedia.  The  Greeks  had  two  forms  or  this  letter,  • 
(sLu«(**,  or  little  o),  and  •  (•usyss,  or  large  o):  the  former 
of  which  was  equivalent  to  the  short,  and  the  latter  to 
the  long  pronunciation  of  this  letter  in  other  countries. 
Among  the  Irish,  the  letter  O  prefixed  to  a  name  wa* 
originally  considered  as  a  mark  of  family  dignity ;  it  is 
now,  however,  we  believe,  considered  to  be  merely  equi- 
valent to  Fits  In  England  and  Mac  In  Scotland,  indicating 
son. 

O.  In  Music,  the  O,  circle,  or  double  C.or  semicircle. 
Is  a  note  which  we  call  a  setnibrcve,  and  the  Italians  cir- 
colo  i  used  by  them  to  mark  what  they  call  tempo  per/etto, 
and  what  we  call  triple  lime. 

OAK.  (Germ,  elche.)  The  general  name  of  a  well- 
known  bard-wooded  forest  tree,  much  cultivated  for  the 
purpose*  of  timber,  particularly  In  »hip>building,  and  In 
other  case*  when  much  exposure  to  the  weather  is  re- 
quired. There  are  several  varieties  of  this  valuable  tree ; 
but  the  common  English  oak  ( (lucre us  robur )  claims 
precedence  of  every  other.  The  oak  timber  imported 
from  America  is  very  inferior  to  that  of  this  country  :  the 
oak  from  the  central  parts  of  Europe  I*  also  inferior,  es- 
perially  in  compactness  and  resistance  of  cleavage.  The 
knotty  oak  of  England,  the  "  unwedgeable  and  gnarled 
oak,  a*  Shakspeare  called  it,  when  cut  down  at  a  proper 
age  (from  50  to  70  years),  is  the  best  timber  known. 
Some  timber  Is  harder,  some  more  difficult  to  rend,  and 
some  less  capable  of  being  broken  across  ;  but  none  con- 
tains all  the  three  qualities  in  so  great  and  equal  propor- 
tions ;  and  thus,  for  at  once  supporting  a  weight,  resisting 
a  strain,  and  not  splintering  by  a  cannon  shot,  the  timber 
of  the  oak  is  superior  to  every  other. 

A  fine  oak  is  one  of  the  most  picturesque  of  tree* :  it 
convey*  to  the  mind  associations  of  strength  and  duration 
which  are  very  Impressive.  The  oak  stands  up  against 
at,  and  does  noyake.  like  other  X^ttvd( 

Lebanon,  no  tree  1*  so  remarkable  for  the  i 
limbs :  they  do  not  exactly  spring 
divide  from  it ;  and  thu*  It  i*  someti 
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of  form 
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OAKUM. 

and  which  la  branch. 


which  it  stem  and  which  Is  branch.  The  twisted  branches 
of  the  oak.  too.  add  greatly  to  Its  beauty  ;  and  the  hori- 
zontal direction  of  its  bought,  spreading  o*er  a  large  sur- 
face completes  the  idea  of  it*  sovereignty  over  all  the 
trees  of  the  forest. 

The  oak  to  raised  from  acorns,  sown  cither  where  the 
oak  is  to  stand,  or  in  a  nursery  whence  the  young  trees 
are  transplanted. 

The  colour  of  oak  wood  is  a  fine  brown,  and  is  familiar 
to  every  one:  it  is  of  different  shades;  that  inclined  to 
red  is  the  most  inferior  kind  of  wood.  The  larger  trans- 
verse septa  are  iu  general  very  distinct,  producing  beau- 
tiful flowers  when  cut  obliquely.  Where  the  septa  are 
small,  and  not  very  distinct,  the  wood  is  much  the  strongest. 
The  texture  is  alternately  compact  ant|  porous  ;  the  com- 
pact part  of  the  annual  ring  being  of  the  darkest  colour, 
and  in  irregular  dots,  surrounded  by  open  pores,  pro. 
ducing  beautiful  dark  veins  In  tome  kinds,  particularly 
pollard  oaks.  Oak  timber  has  a  particular  smell,  and  the 
taste  is  slightly  astringent.  It  contains  gallic  add,  and 
i»  blackened  by  contact  with  iron  when  it  is  damp.  The 
young  wood  of  English  oak  is  very  tough,  often  cross- 
grained,  and  difficult  to  work.  Foreign  wood,  and  that 
of  old  trees,  Is  [more  brittle  and  workable.  Oak  warps 
and  twists  much  in  drying ;  and,  in  seasoning,  shrinks 


OATH. 

to  dwell  In  the  abysses  of  the  Red  Sea. 

dally,  and  proceeding  to 
ted  instruction  on  relit 


In  the  habit  of 


ed  ^iiutructlon  on  reUgion.^the 


about       of  its  width. 
Oak^of  •  good  quality  Is 


an  any  < 
says  It  is  of 

duration  when  driven  into  the  earth :  it  is  ex- 
( In  water ;  and  in  a  dry  state  it  has  been 
known  to  last  nearly  1000  years.  The  more  compact  it 
is,  and  the  smaller  the  pores  are,  the  longer  it  » 111  last ; 
but  the  open,  porous,  and  foxy-coloured  oak,  which  grows 
in  Lincolnshire  and  some  other  places,  to  not  near  so  du- 
rable. 

Betides  the  common  British  oak  (Querent  robur),  the 
sessile-fruited  bay  oak  {Querent  tcstili/tora)  to  pretty 
abundant  in  several  parts  of  England,  particularly  in  the 
north.  The  wood  of  this  species  is  said  by  Tredgold  to 
be  darker,  heavier,  harder,  and  more  elastic  than  the 
common  oak  ;  tough,  and  difficult  to  work ;  and  very 
subject  to  warp  and  split  in  seasoning.  Mr.  Tredgold 
seems  disposed  to  regard  this  species  at  superior  to  the 
common  oak  for  ship-building.  But  other,  and  also  very 
high  authorities,  are  opposed  to  him  on  this  point ;  and, 
on  the  whole,  we  should  think  that  it  is  sufficiently  well 
established  that  for  all  the  great  practical  purposes  to 
which  oak  timber  is  applied,  and  especially  for  ship- 
building, the  wood  of  the  common  oak  deserves  to  be 
preferred  to  every  other  species.  A  well-informed  writer 
in  the  Quarterly  Review  has  the  following  remarks  on 
the  point  in  question :  — 

"  We  may  here  notice  a  fact  long  known  to  botanists, 
but  of  which  our  planters  and  purveyors  of  timber  appear 
to  have  had  no  suspicion,  that  there  are  two  distinct 
species  of  oak  in  England  — the  Querent  robur,  and  the 
Que  r  cut  tettiliflora  ;  the  former  of  which  affords  a  close- 
grained,  firm,  solid  timber,  rarely  subject  to  rot;  the 
other  more  loose  and  sappy,  very  liable  to  rot,  and  not 
half  so  durable.  This  difference  was  noted  so  early  as 
the  time  of  Ray ;  and  Martyn  in  his  Flora- Rnttica,  and 
Sir  James  Smith  in  his  Flora  Britannica,  have  added 
their  testimonies  to  the  fact.  The  second  species  to  sup- 
posed to  have  been  introduced  some  two  or  three  rears 
ago  from  the  Continent,  where  the  oaks  are  chiefly  of 
this  latter  species,  especially  in  the  German  forests,  the 
timber  of  which  Is  known  to  be  very  worthiest.  But  what 
It  of  more  Importance  to  ut  to,  that  de  facto  the  Imposture 
abounds,  and  it  propagated  vigorously  in  the  New  Forest 
and  other  parts  of  Hampshire,  In  Norfolk  and  the  nor- 
thern counties,  and  about  London ;  and  there  is  but  too 
much  reason  to  believe  that  the  numerous  complaints 
that  were  heard  about  our  ships  being  Infected  with  what 
was  called,  improperly  enough,  dry  rot,  were  owing  to 
the  introduction  ot  this  species  of  oak  Into  the  naval  dock- 
yard!, where,  we  understand,  the  distinction  was  not 
even  suspected.  It  may  thus  be  discriminated  from  the 
true  old  English  oak  :  —  The  acorn  stalks  of  the  robur 
are  long,  and  its  leaves  tAorr;  whereas  the  tettilitora 
has  the  acorn  stalks  thort,  and  the  leaves  long ;  the  acorns 
of  the  former  grow  singly,  or  seldom  two  on  the  same 
footstalk  i  those  of  the  latter  in  clusters  of  two  or  three 
close  to  the  stem  of  the  branch.  We  believe  the  Russian 
ships  of  the  Baltic  that  are  not  of  larch  or  flr  are  built 
of  this  tpeclei  of  oak  ;  but  If  this  were  not  the  cate,  their 
exposure  on  the  stocks,  without  cover,  to  the  heat  of 
summer,  which,  though  short,  it  excessive,  and  the  rifts 
and  chinks  which  fill  up  with  ice  and  snow  in  the  long 
winter,  are  enough  to  destroy  the  stoutest  oak,  and  quite 
sufficient  to  account  for  heir  short-lived  duration." 

OA'KUM.  The  yarns  of  which  rope  is  composed  when 
twisted  into  fibre.  When  mingled  with  pitch  It  Is  used 
for  stopping  leaks. 

OA'NNES.  In  ancient  Mythology,  the  most  celebrated  1 
divinity  of  the  Babylonians.    He  was  represented  as  a 

;  and  was  said 


it  is  certain  that  the  worship  of 
stitutcd  a  leading  feature  in  the  religioua 
the  Syrians  and  the  adjacent  nations.   See  Dago*. 

OAR.    In  Nautical  Affairs,  a  long  piece  of  timber,  flat 
at  one  end,  and  round  or  square  at  the  other,  by  which  a 
boat,  barge,  or  galley. &c.  to  propelled  through  the  wa- 
ter.  The  flat  pa.  i  dipped  into  the  water  to  called  the 
|  blade ;  the  other  end  is  the  loom,  which  terminate*  in 
the  handle.   The  fulcrum  of  the  oar  Is  the  hole  In  the 
i  gunwale  called  the  rowlock,  at  between  two  pine  called 
thole  pint,  or  one  thole  pin  with  a  loose  strap  for  con- 
fining the  oar.   There  are  various  nautical  phrase*  eon- 
,  tingent  upon  this  term,  a  few  of  which  may  not.  perhaps, 
be  out  of  place  here.    To  boat  the  oart  signifies  to  Lay 
them  in  from  rowing;  to  feather  the  oar,  to  hold  the 
blade  horizontally,  so  as  not  to  catch  wind  ;  to  lie  am  the 
oart,  to  suspend  rowing  for  any  interval ;  this  it  alto  the 
j  salute  given  to  persons  of  distinction  in  passing ;  to  thip 
and  unship  the  oart,  respectively  to  fix  them  and  throw 
them  out  of  the  rowlocks. 
OA'SI8.  (Derived  from  the  Coptic  ouah,  Arab,  wah.) 
■  The  name  given  to  those  fertile  spots,  watered  by  springs 
|  and  covered  with  verdure,  which  are  scattered  about  the 
great  sandy  deserts  of  Africa.    The  most  noted  are 
situated  in  the  Lyblan  desert.    The  oases  of  Egypt  are 
nothing  more  than  valleys  or  deprettkmt  of  the  lofty 
plain  which  forms  the  extensive  table-land  of  Eastern 
Africa.   They  bear,  in  many  respects,  a  similarity  to  a 
portion  of  the  valley  of  Egypt,  being  surrounded  " 
cliffs  of  limestone  at  some  distance  from  the  < 
land,  which  vary  in  height  in  the  different 
rising  from  the  southern  oases  being  the  high 
do  they  present  a  continuation  of  cultivable  soil,  all  of 
them  being  intersected  by  patches  of  ( 
doubt  owe  their  origin  to  th 
altound,  the  decay  of  the  veget 
produced  the  soil  with  which  they  arc 
Their  fertility  has  been  deservedly  celebrated  ;  bat  the 
glowing  eulogtums  of  travellers  on  their  surpassing 
beauty  are  probably  In  a  great  measure  to  be  ascribed 
to  the  striking  contrast  they  present  to  the  deserts  of 
burning  sand  with  which  they  are  surrounded.    It  may 
appear  contradictory,  considering  the  high  opinion  the 
ancients  entertained  of  the  fertility  and  beauty  of  the 
oases,  that  they  should  have  selected  them  for  places  of 
banishment ;  but  that  such  was  the  case,  at  least  uiidrr 
the  Romans,  Is  certain.   A  law  of  the  Digett,  lib.  49. 
tit.  33.,  refers  to  this  practice ;  and  it  has  been  supposed 
that  the  poet  Juvenal  was  one  of  those  who  suffered  a 
temporary  banishment  (relegatio)  to  the  oaset,  though 
the  evidence  of  this  to  by  no  means  clear.  (BiugrapJkt,' 
Univcrteile,  art.  Juvenal.)   But  the  tact  of  their  being 
selected  as  places  of  banishment  is  not  in  anywise  incon- 
sistent with  the  received  opinions  as  to  their  salubrity 
and  fertility.   They  were  selected,  not  because  of  their 
being  naturally  noxious  or  disagreeable,  but  because  of 
their  being,  as  it  were,  out  of  the  world,  and  from  the 
extreme  difficulty  of  escaping  from  them.    The  larger 
oases  have  some  fine  remnants  of  antiquity :  the  most 
celebrated  o/  which  is  the  temple  of  Jupiter  At 
Slwah.  (See  the  Geo.  Diet.  art.  "  Egypt,  and  tl 
rities  there  referred  to.)   See  Desert. 

OAST.   The  term  applied  to  a  kiln  for  drying  hops, 
and  which  differs  from  a  kiln  for  dr  ' 
being  heated  by  a  stove  with  flues, 
fire,  the  smoke  and  heat  of  which  passes  up 
corn. 

OAT  FIELD.  See  Orus  Field  Land. 
OAT  GALLS.  See  Gaxl  Nuts. 
OATH,  to  defined  by  Paley  "  the  calling  on  God  to 
witness,  t.  e.  take  notice  of  what  we  say ;  and  Invoking 
his  vengeance,  or  renouncing  bis  favour,  if  what  we  say 
be  false,  or  if  what  we  promise  be  not  performed."  By 
the  jurisprudence  of  nearly  all  known  nations  it  has  been 
admitted,  In  one  form  or  another,  at  the  solemn  teat  ot 
truth  in  judicial  proceedings.  Thus,  as  a  general  rule, 
all  evidence  in  tuch  proceedings  must  be  given  on  oath 
by  English  law  ;  and  the  having  taken  tuch  oath 


i  kiln  for  drying  hops, 
drying  corn  chiefly  in 
ES,  Instead  of  an  0|«-n 
passes  up  through  the 


jects  the  witness  to  the  penalties  of  perjury  if  hit  tes- 
timony be  false.  The  only  exceptions  are,  I.  In  ~ 
of  Quakers,  Moravians,  and  Separatists,  whose  ■ 
atlon"  to  now  admissible  in  all  judicial  pro 
whether  civil  or  criminal.  The  1  &  3  Vic.  c.77 
this  privilege  to  persons  who  have  been  Quakers  or  Mo- 
ravians, but  have  left  those  communities,  retaining  their 
objections.  3.  Persons  entitled  to  privilege  of  peerage 
give  In  their  answers.  In  chancery,  ''upon  their  honour," 
instead  of  on  oath  ;  and  corporations  put  in  answers  under 
the  great  seal.  Oaths  are  administered  publicly  in  court, 
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where  the  witness  is  about  to  give  hit  evidence  wa  voce ; 
and  by  competent  authority,  where  the  evidence  U  re- 
duced into  writing,  the  attestation  of  the  witness  being 
termed  his  '*  affidavit." 

Any  believer  in  a  definite  form  of  religion  can  be  a  wit- 
ness, and  the  oath  may  be  administered  "according  to 
such  forms  and  ceremonies  as  he  may  declare  to  be 
binding."  (1  &  2  Vic.  c.  108.)  But  persons  who  cannot 
take  an  oath  are  incapable  of  being  witnesses  :  such, 
therefore,  as  will  not  declare  their  belief  in  God,  in  a  fu- 
ture state  of  rewards  and  punishments,  and  that  |>erjury 
will  be  punished  by  the  Deity,  are  excluded ;  as  well  as 
those  who,  from  their  years  or  ignorance,  are  Incapable 
of  comprehending  the  nature  of  an  oath. 

Oaths  are  still  required  by  law  on  many  occasions  be- 
sides the  giving  evidence  in  judicial  proceedings,  and 
were  formerly  in  a  still  greater  number,  until  the  5  ft  6 
W.4.  c.62.,  which  substituted  declarations  in  a  great 
variety  of  cases,  especially  relating  to  the  customs,  ex- 
cises, and  post-office.   Besides  the  Quakers  and  Mo- 


small  sects  of  Christians  profess  con- 
objections  to  oaths,  grounded  on  the  express 
of  the  scripture*.  The  church  of  Kngland,  in 
with  the  Catholic  church  In  all  ages,  and  with 
varieties  of  Christians,  considers  judicial  oaths  law- 
ful, and  declares  them  so  by  her  30th  article.  They  have 
also  been  held  mischievous  or  unnecessary  by  some  phi- 
losophical writer*,  especially  Bentham,  in  his  llationale 

to  be'.ih^how^er^ 

of  truth  la  rendered  more  imperative  by  the  formality  of 
an  oath,  still,  while  such  belief  is  a  prevalent  one,  or 
while  the  imagination  of  witnesses  In  general  is  impressed 
by  its  solemnity,  the  convenience  of  retaining  the  prac- 
tice overbalance*  the  disadvantages. 
OATS.   See  A  vena. 

OBE'DIENCE,  PASSIVE,  in  Politics,  signifies  the 
unqualified  obedience  which,  according  to  some  political 
philosophers,  is  due  from  subjects  to  the  supreme  power 
to  the  state ;  insomuch  that  not  only  its  lawful,  but  its 
unlawful  commands,  may  not  be  forcibly  misted  without 
sin.  The  doctrine  of  passive  obedience  or  non-resistance 
was  strongly  professed  by  the  church  of  England  in  the 
time  of  King  James  I. ;  much  commented  on  by  writers, 
both  for  and  against  it,  under  Charles  and  James  II. ; 
and  condemned  at  the  Revolution.  Sec  Son-  a t»i stance, 
and  Divink  Rioht. 

CBEL1SK.   (Gr.  sfltXiruH,  dim.  from  I. at. 

obelus,  a  needle,  or  dart.)  A  lofty  quadrangular  mono- 
lithic column,  "  diminishing  upwards,  with  the  sides 
gently  inclined,  but  not  so  as  to  terminate  In  au  apex  at 
the  top  ;  neither  is  it  truncated  or  cut  oft*  at  the  summit, 
but  the  sides  are  slotted  off  so  as  to  form  a  flattlsh  pyra- 
mtdal  figure,  by  which  the  whole  is  suitably  finished  off 
and  brought  to  a  point,  without  the  upper  part  being  so 
contracted  as  to  appear  insignificant."  Egypt  was,  pro- 
perly sneaking,  the  land  of  obelisks  ;  and*  they  are  un- 
questionably to  be  reckoned  among  the  most  ancient  mo- 
numents of  that  extraordinary  people.  Much  learning 
and  ingenuity  has  been  expended  In  endeavouring  to  as- 
certain their  origin,  and  the  purposes  for  which  they  were 
erected  ;  but  it  does  not  appear  that  any  satisfactory  so- 
lution of  the  problem  has  hitherto  been  given.  It  has 
been  frequently  asserted  that  obelisks  were  originally 
erected  in  honour  of  the  sun,  of  which  they  were  said  to 
be  symbolical,  and  that  they  served  the  purposes  of  a 
gnome  or  sun-dial ;  but  this  opinion  is  now  almost  totally 
rejected,  and  It  is  generally  believed  that  obelisks  were 
nothing  more  than  monumental  structures,  serving  as 
ornaments  to  the  open  squares  in  which  they  were  ge- 
nerally built,  or  intended  to  celebrate  some  important 
event  and  to  perpetuate  its  remembrance.  They  were 
usually  adorned  with  hieroglyphics  ;  and  we  learn  from 
the  testimony  of  Diodorus  and  Strabo  that  the  inscrip- 
tions with  which  they  were  charged  declared  the  amount 
of  gold  and  silver,  the  number  of  troops,  and  the  quantity 
of  Ivory,  perfumes,  and  corn  which  all  the  countries  sub- 
ject to  Egypt  were  required  to  furnish.  The  two  largest 
obelisks  were  erected  by  Sesostris  in  lleliopolis.  They 
were  formed  of  a  single  block  of  granite,  and  measured 
ISO  feet  in  height.  When  Egypt  became  a  Roman  pro- 
vince, Augustus  removed  these  obelisks  to  his  own  ca- 
pital ;  and  this  practice  found  numerous  imitator*  both 
in  some  of  his  successors  to  the  imperial  throne,  and. 
at  •  much  later  period,  in  many  of  the  Roman  pontiffs 
from  the  IGth  century  down  to  the  present  times.  Of  these 
obelisks  that  of  the  Lateran,  which  is  the  largest  now 
known,  being  105  feet  In  height  exclusive  of  the  pedestal, 
and  weighing  440  tons,  was  brought  by  Constantine  from 
Heliopolis  to  Alexandria,  and  thence  by  ConsUntius  his 
son  to  Rome,  where  it  was  erected  in  the  Circus  Maxlmus. 
The  obelisk  next  in  size  to  that  of  the  Lateran  was 
laced  originally  in  the  Vatican  circus  by  Caligula,  but 
t  now  stands  fn  the  niaxza  of  St.  Peter's  |  its  entire 
height  is  132  feet,  including  the  pedestal,  &c.  The  obe- 
ost  generally  known,  at  least  in  name,  are  the 
"to  Paris  In  1833  ;  and  the  two 


t 


OBJECT-GLASS. 

monoliths  called  Cleopatra's  Needles,  of  which  one  Is 
standing,  and  the  other  on  the  ground  ;  but  tht-se  are 
smaller  than  those  we  have  adverted  to,  the  Luxor  being 
76  feet  in  height,  and  the  Needle  of  Cleopatra  which  still 
stands  being  about  63  feet  in  height,  exclusive  of  the 
pedestal,  ftc.  A  full  consideration  of  the  Egyptian  obe- 
lisks would  involve  us  in  the  discussion  of  several  most 
important  questions,  on  which  our  limits  preclude  us 
from  entering.  Of  these  perhaps  the  most  extraordinary 
is  the  wonderful  knowledge  of  mechanical  power  which  the 
Egyptians  evinced  in  erecting  and  removing  such  gigan- 
tic structures, — a  feat  which  It  would  require  the  greatest 
skill  and  ingenuity  of  modern  engineers,  even  in  the  pre- 
sent comparatively  perfect  state  of  mechanical  science,  to 
accomplish.  ( See  the  learned  treatise  of  ZoegannObelisks; 
see  also  Sir  U.  Wilkinson's  Egyptians,  vol.  iii.,  passim, 
which  contains  some  excellent  illustrations  of  the  different 
methods  adopted  by  that  people  for  removing  their  huge 
structures  from  place  to  place.) 

<)' HI  LI'S.  In  Diplomatics,  a  mark  soralled  from  its  re- 
semblance to  a  needle  (Gr.#CtA« ) ;  usually  thus  —  or  thus 
-f-ln  ancient  MSS.  It  was  used  by  Origcn,  in  his  Hexapta, 
to  mark  the  passages  where  something  is  found  in  the 
Septuagint  which  is  not  in  the  Hebrew.  The  common 
use  of  the  line  —  In  modern  writing  is  to  mark  the  place 
of  a  break  in  the  sense,  where  it  is  suspended,  or  where 
there  is  an  ungrammatical  transition  ;  but  a 
introduced  where  the  sense  is  suspended  is 
pcrly  marked  by  the  sign  of  a  parenthesis. 

0*BERON.  In  Medieval  Mythology,  the  King  of  the 
Fairies.  Wieland's  beautiful  poem,  and  Weber's  ro- 
mantic opera  of  this  name,  the  Midsummer  Sight's 
Dream,  and  innumerable  other  poems  and  tales  of  which 
he  Is  the  hero,  have  made  tho  name  of  Oberon  so  fa- 
miliar that  It  will  be  unnecessary  to  do  more  in  this 
place  than  to  state  the  origin  of  the  fable.  The  name 
Oberon  first  appears  In  the  old  French  fabliaux  of  Huon 
of  Bordeaux  ;  ft  is  identical  with  Auberon,  or  Alberon, 
the  first  syllable  of  which  is  nothing  more  than  the  old 
German  word  Alb,  e\f  or  fairy,  which,  in  the  Helden- 
Buch  and  other  old  German  poems,  Is  expressed  va- 
riously by  Alberich  or  Alban.  (See  Grimm's  Deutsche 
Mythologie,  p.  256.  >  He  was  represented  as  endowed  with 
magic  powers,  and  with  the  qualities  of  a  good  and  up- 
right monarch,  rewarding  those  who  practised  truth  and 
honesty,  and  punishing  those  who  acted  otherwise.  His 
wife's  name  was  Tltania,  or  Mab,  whose  powers 
been  so  beautifully  depicti>d  in  Rotnco  and  Juliet. 

OBE'SITY.  (Lat.  obesus,/ar.)  Unhealthy  fatness. 
The  tendency  to  the  formation  of  fat  is  often  so  excessive 
as  to  constitute  a  disease,  and  it  occasionally  prevails  in 
particular  habits,  so  as  to  cause  a  most  unsightly  bulk  of 
body,  and  to  be  lnde|iendent  of  diet.  The  celebrated 
Lambert,  who  exhibited  himself  some  rears  ago.  was  a 
remarkable  specimen  of  this  disease.  He  died  in  the  for- 
tieth year  of  his  age,  and  weighed,  a  little  before  his 
death.  739  pounds.  There  Is  an  account,  In  the  Philoso- 
phical Transactions  for  1813.  of  a  girl,  only  four  years  old, 
who  weighed  256  pounds  from  accumulation  of  fat. 
When  obesity  L  limited  to  the  abT 
s  deposition  of  fat  in  the 


excessive 

during  what 'is  called  a  pot  belly,  or  where  it  is  the'  re- 
sult of  Indolence  and  indulgence  in  luxurious  diet,  a  slow 
and  prudent  change  from  a  full  to  a  spare  diet,  and  the 
judicious  use  of  purgatives  and  of  appropriate  modes  of 
exercise,  have  occasionally  effected  remarkable  cures. 

O'BIT.  (Lat.  obitus,  death.)  In  the  Roman  Catholic 
liturgy,  a  service  performed  for  the  repose  of  a  departed 
soul. 

OBl'TUARY.  (Lat.  obitarium.)  A  register  in  which 
are  enrolled  the  names  of  deceased  persons  for  whom 
obits  are  to  be  performed,  and  the  days  of  their  funeral. 
It  is  also  used  lor  the  book  containing  the  foundation  or 
institution  of  the  several  obits  in  a  church  or  monastery. 
In  the  former  tense  it  is  synonymous  with  necrology,  in 
the  latter  with  marturology. 

OBJECT-GLASS  (of  a  refracting  telescope  or  mi- 
croscope). The  lens  which  first  receives  the  rays  of  light 
coming  directly  from  the  object,  and  collects  them  into  a 
focus,  where  they  form  an  image  which  is  viewed  through 
the  eye-glass. 

The  excellence  of  an  object-glass  depends  on  the  dis- 
tinctness of  the  Image  which  it  forms.  On  account  of 
the  unequal  refrangibility  of  the  rays  of  light,  it  is  ne- 
cessary, in  order  to  procure  a  distinct  image,  to  employ 
an  achromatic  combination  of  lenses,  formed  of  substances 
having  different  dispersive  powers,  and  of  such 
that  the  aberration  of  the  one  may  be  corrected 


The  substances  chiefly  used  are 

glass 

res. 

crown -glas 

their  focal  distances  in  that 


by  that 


is  »  to  ft.  By 
with  a  concavi 

be  formed  free  from  colour,  bu't'lt  would  no 


ss  and  flint-glass ;  the  dispersive  powers  of  which  are 
pectively  a*  »  to  ft.  By  combining  a  convex  lens  of 
»wn-glass  with  a  concave  lens  of  flint-glass,  having 


aberration.    The  determination  of  the  form  of  the 
pound  lens  which  shall  give  the  least  possible 
|  for  parallel  rays  is  a  problem  which  admits  of 
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calculation.  The  following  arts  the  dimensions  found  by 
Sir  John  Herschel  for  an  object-glass  of  thirty  inches 
focal  length,  of  the  form  shown  in  the  annexed  figure, 
where  A  11  is  the  convex  lens  of  crown-glass  on  the  out* 
side  towards  the  object,  and  C  D  the  concave 
lens  of  flint-glass  placed  on  the  inside  towards 
the  eye :  radius  of  the  exterior  surface  a  of  the 
crown  lens,  20*0364  inches  ;  radius  of  the  ex- 
terior surface  6  of  the  flint  lens,  41*1687  Inches  ; 
radii  of  the  interior  surfaces  c,  10*1604  and 
10-1613  Inches.  (Eneuc.  Mrlr.,  art.  "  Light," 
9  471.)  When  the  lenses  have  the  forms  here 
Indicated,  the  focal  lengths  of  each,  separately, 
are  In  the  direct  ratio  of  their  dispersive  powers ;  and  the 
two  inside  surfaces  have  so  nearly  the  same  curvature 
that  they  may  be  ground  on  the  same  tool,  and  united  by 
a  cement  to  prevent  the  loss  of  light  at  the  two  surfaces. 

Such  are  the  forms  indicated  by  theory ;  but  the  prac- 
tical difficulties  of  forming  a  good  achromatic  object- 
glass,  for  a  telescope  of  large  size,  are  so  great  that  it 
often  costs  more  than  all  the  rest  of  the  Instrument. 
This,  however,  principally  arises  from  the  extreme  diffi- 
culty of  procuring  disks  of  flint-glass,  above  a  certain 
sise,  sufficiently  free  from  veins  and  Imperfections  as  to 
be  fit  for  the  purpose.  No  object-glasses  of  a  larger 
size  than  seven  inches  diameter  have  been  made  of  glass 
manufactured  in  this  country  .  and,  notwithstanding  the 
success  of  Fraunhofer  at  Munich,  and  of  Guinand 
In  Switzerland,  the  procuring  of  flint-glass  fit  for  object 
lenses  of  a  larger  size  seems  to  be  still,  in  a  considerable 
degree,  a  matter  of  accident.  Fraunhofer  executed  a 
telescope  for  the  Russian  observatory  at  Dorpat,  having 
an  object-glass  of  9  inches  diameter.    Another  was 

Srepared  by  him  for  the  king  of  Bavaria  of  12  Inches 
lameter.  The  object-glass  of  Sir  James  South's  large 
telescope  at  the  Campden  Hill  observatory  is  nearly  13 
inches  in  diameter,  and  was  executed  in  l'aris  of  glass 
manufactured  by  Guinand. 

In  the  fine  telescopes  formerly  constructed  by  Dollond 
the  object-glasses  were  composed  of  three  lenses,  the 
two  exterior  ones,  A  B  and  C  D,  being  of  crown-glass,  and 
convex,  and  the  interior,  E  F,  of  flint,  and  con 


AEO 


cave.  This  combination  gives  a  more  perfect 
correction  of  the  spherical  aberration  ;  nut  the 
advantage  Is  more  than  balanced  by  the  greater 
complexity  of  their  construction,  the  risk  of 
imperfect  centering,  and  the  loss  of  light  at  the 
six  surfaces.  They  have  accordingly 


•  to  dispense 
by  the  substitution  or  some 
Dr.  Blair  found  that  the 
of  crown-glass  was  corrected  by  a  fluid  lens, 
of  a  mixture  of  solutions  of  ammoniacal  and 
mercurial  salts.  He  succeeded  in  making  object-glasses 
in  his  manner;  which  at  first  gave  promise  of  answering 
well ;  but  It  soon  appeared  that  they  were  not  durable, 
the  fluid  undergoing  some  chemical  change  which  entirely 
destroyed  its  virtue.  Professor  Barlow,  of  Woolwich,  has 
also  made  numerous  experiments  on  this  subject.  His 
correcting  lens  is  formed  of  the  liquid  sulphuret  of 
carbon,  inclosed  between  two  disks  of  glass,  and  a  ring 
of  the  same  material,  the  fluid  being  introduced  at  a 
high  temperature.  A  telescope  w  hich  he  made  on  this 
principle  hail  a  single  object  fens  of  7*8  inches,  and  the 
fluid  lens  was  placed  at  the  distance  of  40  inches  behind 
It.  The  performance  of  this  telescope  was,  however, 
far  Inferior  to  an  ordinary  one  of  the  same  dimensions, 
with  the  common  double  achromatic  object-glass.  See 
Achromatism,  Lknh,  Telescopic. 

O'BJECT,  OBJECTIVE.  In  Philosophy,  opposed 
to  subjective.   See  Subject,  Subjective. 

O'BLATE.  (Lat.  oblatus,  qjffrcd.)  In  Ecclesiastical 
Antiquities,  1.  A  person  who,  on  embracing  the  monastic 
state,  had  made  a  donation  of  all  his  goods  to  the  com- 
munity. 2.  One  dedicated  to  a  religious  order  by  his 
parent*  from  an  early  period  of  his  life.  8.  A  layman  re- 
siding as  an  inmate  In  a  regular  community,  to  which  he 
had  assigned  his  property  either  in  perpetuity  or  for  the 
of  his  residence.  4.  A  layman  who  had  made 
not  only  of  his  property,  but  his  person,  as 
i  to  a  monastic  community.  In  France  the  king 
possessed,  in  ancient  times,  a  privilege  of  recommending 
a  certain  number  of  obtati,  chiefly  invalided  soldiers,  to 
monasteries,  whom  they  were  bound  to  maintain. 

Oblate,  in  Geometry,  signifies  flattened  at  the  poles. 
Thus,  an  oblate  spheroid  is  a  spheroid  of  the  same  form 
as  that  which  is  produced  by  the  revolution  of  an  ellipse 
about  its  shorter  axis.  Such  is  the  figure  of  the  earth. 
See  Degree.  Esrth. 

OBLA'TION  (Lat.  oblatio,  an  offering),  means, 
pro*>crly,  an  offering  presented  to  the  church.  This 
practice  commenced  at  an  early  period  in  the  history  of 
the  church,  for  originally  the  Christian  priesthood  had  no 
other  maintenance  or  allowance  than  the  free  gifts  or 
oblations  of  the  people.  In  the  middle  ages,  oblations 
were  of  various  kinds,  and  were  known  by  different  names, 


OBSERVATORY. 

according  to  the  purposes  for  which  they 
(See  Palmer,  Orig.  Liturg.  11.67.) 

OBLIGATION  (Lat.  obllgo,  /  bind.)  In  the  most 
general  sense,  a  duty  imposed  by  law,  to  the  fulfilment 
of  which  one  party  is  bound  toward*  another.  Obligations, 
according  to  the  civil  law,  are  said  to  arise  in  four  ways ; 
out  of  contracts,  quasi-contracts,  delicts,  or  quasi-delicts. 
A  principal  obligation  is  that  by  which  a  debtor  is  bound 
to  his  creditor  ;  au  accessory  obligation,  that  by  which  one 
is  bound  to  another  to  satisfy  the  contract  of  a  third 
party .  The  Roman  jurisconsults  divided  obligations 
into  natural,  civil,  and  mixed,  and  also  into  civil  and 
prtrtorian.  An  obligation,  by  the  law  of  Kngland.  is  a 
bond  with  penalty  and  condition  ;  It  may  also  be  by  statute 
or  recognizance.  He  who  enters  into  an  obligation  is 
styled  obligor  ;  he  towards  whom  it  is  entered  into, 
obligee. 

OHLIGA'TO.   (Ital.)    In  Muilc.i  term  <gplM  to  a 

restrained  by  certain  rules,  to  give  ] 
to  a  passage,  action,  Ac. 

OBLIQUE.  (Lat.  obliquus.)  Not  direct.  ■ 
from  the  perpendicular.  Thus,  oblique  angle,  in 
metry,  is  an  angle  greater  or  less  than  a  right  angle. 
Oblique  circle,  in  the  Stereograph ic  Projection,  Is  any 
circle  oblique  to  the  line  of  projection.  Oblique  planst, 
in  Dialling,  are  such  as  recline  from  the  zenith.  Obltane 
projection,  in  Mechanics,  is  where  a  body  Is  projected  in 
a  line,  making  an  oblique  angle  with  the  horizontal  line. 
Oblique  nailing,  in  Navigation,  is  that  which  includes  the 
calculation  of  oblique-angled  triangles.  Oblique  sphere, 
in  Geography,  Is  that  in  which  the  axis  of  the  world  is 
inclined  to  the  horizon  of  the  place. 
^OBLIQVK  MOTION.     In  Murtc,  that  wherein  one 

falls  on  any  note  whatsoever. 

OBLl'QUITY  OF  THE  ECLIPTIC.  In  Astronomy, 
the  inclination  of  the  plane  of  the  earth's  equator  to  the 
plane  of  the  ellptic,  or  the  angle  formed  by  those  two 
planes,  on  which  the  phenomena  of  the  seasons  depend. 
See  Ecliptic 

O'BLONG.  In  Elementary  Geometry,  a  rectangle, 
or  right-angled  parallelogram,  whose  length  Is  greater 
than  its  breadth.  An  oblong  spheroid  is  generated  by 
the  revolution  of  an  ellipse  about  its  longer  axis,  and 
therefore  elongated  at  the  poles  .  hence  the  term  Is  used 
In  contradistinction  to  oblate  spheroid,  which  denotes  a 
spheroid  flattened  at  the  poles.  The  oblong  spheroid  Is 
otnerwisc  calico  tne  prolate  spneroia. 

O'BOE.  (Ital.)  A  musical  wind  Instrument,  sounded 
through  a  reed.  It  is  shaped  somewhat  like  a  clarionet, 
being  slender  in  the  upper  part,  but  spreading  out  coni- 
cal!)- at  the  bottom,  and  consists  of  three  Joints  or  pieces, 
besides  the  reed.  Its  compass  is  generally  two  octaves 
ami  a  fifth,  from  C,  below  the  treble  clef,  to  G,  the  fourth 
line  above  the  staff.  The  ancient  name  of  oboe  was 
fought,  which  Is  still  visible  in  the  modern  word  srert 
(see  \\  uts  ;  and  in  this  form  the  oboe  was  in  use  as 
far  back  as  the  reign  of  Edward  III.  It  is  only  since  the 
beginning  of  the  present  century  that  the  Italian  form  of 
this  word  came  into  general  use;  previously  to  that 
period  the  French  name,  haulbois,  was  universally  cur- 
rent. 

O'BOLUS.  (Gr.sVtA*  )  An  Athenian  silver  coin 
of  very  small  dimensions  *,  being  only  equal  in  value 
to  about  11//.  of  our  money,  or  less,  according  to  some 
computations.  Seven  of  them  were  equal  to  an  Attic 
drachma. 

OBRI'NE.  The  name  or  a  military  order.  Instituted 
In  the  13th  century  by  Conrad,  duke  of  MazovLa  in 
Poland ;  styled  also  the  order  of  Jesus  Christ.  It  was 
instituted  to  levy  war  against  the  Russians. 

OBSCU'RANTS,  OBSCURA'NTISM.    A  kind  of 
philosophical  nickname,  commonly  applied,  in  C 
to  those  who  endeavoured  in  their  » 
progress  or  modern  enlightenment  ( Aufk  la  rung)  i 
doctrines.    (See  Conv.  Lex.) 

O'BSEQUIES  (Lat.  obsequlum,  complaisance). 
solemnities  performed  at  the  burials  of  eminent  j 
Tin*  term  is  now  used  for  the  funeral  Itself. 

OBSF.'RVANTS.  otherwise   RECOLLECTS.  A 
branch  <>f  tli<-  Franciscan  order.  See  Uncollects. 

OBSF.'lt  V ATORY.  A  place  or  building  destined  for 
the  purpose  of  making  astronomical  or  physical  observ- 
ation", and  furnished  with  appropriate  instruments. 

Astronomical  observatories  appear  to  have  been  erected 
In  very  early  times,  the  tower  of  Babel  being  sup- 
posed to  have  been  an  edifice  of  this  kind  ;  and  the  tomb 
or  Osrnaudtas  is  celebrated  in  the  history  or  ancient  Kgrpt 
as  having  had  a  similar  destination.  The  Indians  and 
Chinese  nave  also  traditions  or  observatories  which 
existed  in  the  remotest  ages  of  their  histories.  In  fact,  as 
the  observation  of  the  relative  positions  of  the  celestial 
bodies  requires  Instruments  or  some  sort,  and  as  Instru- 
ments must  have  a  locality,  the  existence  of  observatories 
must  have  been  coeval  with  the  first  progress  nude  in 
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OBSESSION, 
otny.    (Sec  Bailly,  Hittoire  de  F  Astro- 

reldler,  the  first  regular  observatory  In 
ed  at  Cassel,  in  1561.  by  William,  land- 
That  of  Tycho  Brahc.  In  the  island  of 
wai  founded  in  1576.  From  this  ttroc  private  ob- 
servatories began  to  be  multiplied  ;  and  iom«  of  them,  as 
that  of  Hcvelliu  at  Dantslc,  produceil  results  which  ma- 
terially contributed  to  the  progress  of  astronomy  ;  but  It 
was  only  in  the  following  century  that  they  came  to  be 
regnrdeu.  In  the  principal  countries  of  Europe,  as  Impor- 
tant and  necessary  public  establishments.  The  roval 
observatory  of  Paris  was  built  in  1667,  that  of  Greenwich 
in  1675 ;  the  latter  being  professedly  for  the  benefit  of 
navigation. 

The  principal  use  of  astronomical  observatories  is  to 
contain  the  instruments  t»y  which  tho  observations  are 
made  that  are  requisite  for  forming  catalogues  of  the 
stars,  and  tables  of  the  sun,  moon,  and  planets.  These 
observations  requiring  great  precision  can  only  be  made 
with  instruments  of  considerable  size,  firmly  supported, 
and  capable  of  being  accurately  placed  and  maintained 
in  certain  determinate  positions.  In  the  present  state 
of  astronomy,  no  observation  can  be  regarded  as  useful 
for  the  purposes  just  named  unless  made  with  an  in- 
urnment fixed  in  the  meridian.  The  Instruments,  there- 
fore, which  must  be  considered  as  essentially  necessary 
to  an  observatory  arc  a  transit  Instrument  and  sidereal 

*  observing  right  ascensions ;  a 
ir  distances;  and  a  barometer 
e  purpose  of  ascertaining  the 
the  atmosphere,  in  order  to  determine  the  cor- 
to  be  applied  for  refraction.  Furnished  with 
this  apparatus,  the  astronomer  is  in  a  condition  to  ob- 
tain all  the  data  requisite  for  the  formation  of  cata- 
logues and  tables,  and  for  establishing  or  perfecting  the 
theories  of  the  celestial  motions  and  physical  astro- 
nomy. Another  Instrument,  though  oi  secondary  im- 
portance. Is  also  wanted  for  the  observation  of  phenomena 
out  of  the  meridian,  as  eclipses,  occupations,  comets,  Sec. 
The  most  convenient  instrument  for  this  purpose  is  the 
equatorial  (see  the  term) ;  and  if  the  astronomer  carries 
his  views  to  the  exploring  of  the  sidereal  spaces,  to  ob- 
serve the  forms  of  nebula?,  and  watch  the  chances  and 
motions  of  double  and  multiple  stars,  the  equatorial  must 
be  furnished  with  a  telescope  of  the  largest  kind ;  or  a 
powerful  reflecting  telescope,  suspended  so  as  to  have  a 
nee  motion  in  azimuth,  may  be  employed  instead  of  it. 
In  this  department  of  astronomy  all  depends  on  the 
goodness  of  the  telescope ;  the  objects  to  be  examined 
bring,  in  fact,  only  limited. by  the  power  of  seeing  them. 
But  as  these  researches  have  no  Immediate  practical 
Application,  they  are  not  considered  as  included  among 
the  purposes  for  which  public  observatories  arc  esta- 
blished, and  are  therefore  left  to  the  seal  of  individuals. 

Public  observatories  are  now  established  and  maintained 
by  the  governments  of  almost  every  civilised  country,  and 
the  means  provided  of  publishing  the  observation*,  and 
|  their  results  Immediately  available  to  the  pro- 
nee.  The  number  of  private  ob- 
in  this  country,  is  very  consider- 
able ;  and  several  of  them.  In  regard  to  the  sumptuousness 


of  their  instruments,  vie  with,  and  even  excel,  the  first  and 
best  appointed  public  Institutions.  The  following  is  a 
list  of  the  principal  public  observatories,  with  their  lati- 
tudes and  longitudes  (in  time)  from  that  of  Greenwich,  as 
in  the  Sautical  Almanac  for  1843 :  - 
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OBSE'SSION.  (Lat.  obsideo,/ 
of  a  person  vexed  or  besieged  by  an 
language  of  exorcists,  demoniacal  obsession 


In  the 


OCCULTATIONS. 

mssession:  in  the  latter,  the  demon  had 
the  patient  internally  ;  in  the  former,  ho 
attacks  him  from  without.  Thus,  the  state  of  Sara,  the 
bride  of  Tobias,  whose  bridegrooms  were  killed  by  an 
evil  spirit  haunting  her  (Tob.  ill  8.),  was  one  of  obses- 
sion. Well-known  marks  of  obsession  were  the  being 
miraculously  hoisted  or  elevated  In  the  air,  speaking  lan- 
guages of  which  the  patient  had  no  knowledge,  aversion 
to  the  offices  of  religion,  and  so  forth.   See  1'osiuuioa. 

DEMOMAC  ;  hXOMCt'M. 

OBSl'DlAN.  So  named,  according  to  Pliny,  from 
f  )bshllus,  who  first  found  it  In  Ethiopia.  A  glassy  lava. 
Volcanic  class.  It  Is  of  various  colours,  but  usually 
black,  and  nearly  opaque.  In  Mexico  and  Peru  It  is  oc- 
casionally manufactured  into  cutting  instruments,  or  cut 
into  ringstones.  It  consists  of  silica  and  alumina,  with 
a  little  potash  and  oxide  of  iron. 

OBSI'DIONAL  CKOWN.  (Lat.  obsideo,  I  besiege.) 
In  Roman  Antiquities,  a  crown  granted  by  the  state  to 
the  general  who  raised  the  siege  of  a  beleaguered  place. 
It  was  formed  of  grass  growing  on  the  rampart.  Obtidi- 
oual  coins,  in  Numismatics,  are  pieces  struck  in  besieged 
places  to  supply  the  want  of  current  money.  They  are 
of  various  base  metals,  and  of  different  shapes.  Some 
of  the  oldest  known  are  those 
siege  of  Pavla,  under  Francis  I. 

O'BSOLETE.  (Lat.  obsoletus.)  In  Zoology,  the 
term  Implies  that  a  part,  or  a  spot,  or  other  character,  Is 
scarcely  discoverable 

OBSTE'TRICS.   ( Lat.  ars  obstctricla. from  obstare. 

OBTE'MPER.  (Lat.obtempero./oory.)  In  Scotch 
Law,  to  obey  or  comply  with  a  judgment  of  a  court. 

OBTUNDENTS.  (Lat.oUundo.)  Mucilagiuous,olly 
and  other  bland  medicines,  supposed  to  sheathe  parts 
from  acrimony,  and  to  bluut  that  of  certain  morbid  secre- 
tions. 

OBTURA'TOR  MUSCLES.  (Lat  ooturare.  toclo$e 
up.)    Certain  muscles  which  fill  up  openings  in  bones. 

O'BVERSE,  or  FACE.  In  Numismatics,  the  side  of 
the  coin  which  contains  the  principal  symbol :  usually, 
in  the  coins  of  monarchical  states,  ancient  and  modern, 
the  face  in  profile  of  the  sovereign :  in  some  instances! 
the  full  or  half-length  figure.   Set  Numismatics. 

OCCA'SIONALISM,  or  the  System  of  Occasional 
Causes.  In  Metaphysics,  a  name  which  has  been  given  to 
certain  theories  of  the  Cartesian  school  of  philosophers, 
especially  Arnold  Geullnx,  of  Antwerp,  by  which  they 
accounted  for  the  apparent  action  of  the  soul  on  the  body  ; 
e.  g.  in  the,  phenomena  of  voluntary  motion.  According 
to  these  theories  (which  were  more  or  less  clearly  deve- 
loped by  different  writers),  the  will  was  not  the  cause  of 
the  action  of  the  body  ;  but.  whenever  thc  will  required 
a  motion,  God  caused  the  body  to  move  In  the  required 
direction.   See  Harmony.  Pre-established. 

OCCIDENTAL.  (Lat.  occldens.  settittg.)  In  Gem 
Sculpture,  a  term  applied  to  those  precious  stones  which 
possess  an  Inferior  degree  of  hardness  and  beauty. 

OCCl'PITAL  BONE.   (Lat.  occiput,  the  kind  head.) 

Z&!^J!ii^&whtd>  romt  lhe 

OCCULTA'TIONS  (Lat  occulto,  I  conceal),  some- 
times  called  Lunar  Occupations,  or  Occultations  of  Stars 
by  the  Moon,  are  those  phenomena  in  which  a  star  or 
planet  becomes  hidden  from  our  view  by  the  intervening 
passage  of  the  moon.  By  analogy,  a  total  eclipse  of  the 
sun  might  be  called  an  occupation  of  the  sun  by  tho 
moon. 

As  the  motion  of  the  moon  in  her  orbit  is  from  west 
to  east,  it  is  obvious  that,  when  she  is  about  to  pass  over 
a  star,  thc  first  contact,  or  the  immersion,  must  occur  on 
her  eastern  lhnb  ;  and  the  emersion,  or  re-appearance  of 
the  star,  must  take  place  on  her  western  limb.  It  should, 
however,  be  observed,  that  some  slight  exceptions  to 
this  rule  may  be  found  where  the  moon  has  considerable 
motion  in  declination,  and  where  the  star  is  only  graxed 
over  by  a  smalt  portion  of  the  northern  or  southern 
limb.  In  these  few  exceptional  cases,  the  disappearance 
and  re-appearance  of  the  star  may  both  occur  either  on 
the  eastern  or  the  western  side  of  the  limb. 

An  occultation,  like  a  solar  eclipse,  Is  presented  only 
to  a  portion  of  the  terrestrial  globe.  For  suppose  an 
observer  to  be  stationed  at  the  star,  with  the  moon  be- 
tween him  and  the  earth,  and  that  he  could  perceive  tho 
moon's  disc  projected  on  that  of  the  earth;  then  he 
would  observe  that  the  moon,  in  her  passage  over  the 
earth,  only  covered  a  portion  of  the  terrestrial  disc,  and 
it  is  evident  that  the  phenomenon  of  the  occupation  of 
the  star  could  ouly  be  presented  to  that 
globe. 

The  principles  which  enter  into  the  calculation  of  oc- 
cultations are  just  thc  same  as  for  eclipses  of  the  sun  ; 
the  only  difference  consists  In  the  star  having  neither 
motion,  parallax,  nor  scmidiameter,  so  that  the  moon  s 
motion  and  parallax  are  to  be  employed  i  n  place  of  the 
relative  motion  and  the  relative  parallax.  For  the  mode 
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OCCULT  SCIENCES. 

of  conducting  the  calculation,  it  will  therefore  be  tuf-  t 
Sclent  to  refer  to  the  article  Eclimm,  page  381 . ;  and  to 
observe  that  the  consideration  may  perhaps  be  limplified 
by  firing  to  the  Mar  a  motion  contrary  and  equal  to  that 
of  the  moon,  and  then  supposing  the  moon  herself  to  be 
stationary. 

In  the  case  of  a  planet,  it  may  be  necessary  to  take 
Into  account  its  motion  and  parallax,  and  perhaps  its 
semidlameter.  If  great  nicety  ii  to  be  observed. 

For  minute  detail*.  In  reference  to  the  calculation  of 
eclipses  and  occultatlons  in  alt  their  varieties,  the 
will  do  well  to  consult  the  Appendix  to  the  N 
Almanac  for  the  year  IMC. 

OCCU'LT  SCIENCES.  (Lat.  occultus.  kid.)  A 
term  applied  to  the  imaginary  sciences  of  the  middle 
ages  —  magic,  alchymy,  astrology,  especially  the  former. 

(VCCUPANCY.  In  I.aw,  the  taking  possession  by  any 
one  of  a  thing  of  which  there  is  no  owner,  and  the  right 
acquired  by  such  taking  possession.  Anciently,  when  a 
man  held  land  pur  aultr  vie  (for  the  lire  of  another),  and 
died  before  that  other,  as  this  estate  could  not  descend  to 
his  heir,  nor  revert  to  the  donor  until  the  determination 
of  the  life  upon  it.  It  was  considered  to  belong  of  right  to 
the  first  who  took  possession  of  it  for  the  remainder  of 
the  life,  which  was  termed  general  occupancy.  And, 
when  the  gift  was  to  one  and  hit  heir*  for  the  life  of  ano- 
ther, the  heir  was  said  to  take  as  special  occupant.  By 
the  Stat,  of  Frauds  (29  C.  2.  c.  8.  sec.  13.)  a  man  is  enabled 
to  devise  lands  held  by  him  pur  auter  vie ;  and  if  no  such 
devise  be  made,  and  there  be  no  special  occupant,  it  goes 
to  his  executors  and  administrators. 

O'CEAN.  ( Gr.  mt*t»«f .)  In  Geography,  the  vast  body 
of  water  which  surrounds  the  continents,  and  is  the  re- 
ceptacle of  all  their  running  waters.  It  is  divided  by  geo- 
graphers into  five  great  basins  ;  vis.  the  Pacific  Ocean, 
(so  called  by  reason  of  its  comparative  stillness),  which 
separates  Asia  from  America,  and  is  the  largest  of  all  the 
basins ;  2.  the  Atlantic  Ocean,  which  has  Europe  and 
Africa  on  its  eastern  shore,  and  America  on  Its  western ; 
8.  the  Indian  Ocean,  which  washes  the  south  of  Asia,  and 
the  sooth-eastern  coast  of  Africa  ;  4.  The  Arctic  Ocean, 
which  surrounds  the  north  pole ;  and  5.  the  Antarctic, 
which  surrounds  the  south  pole.  Other  smaller  por- 
tions of  the  great  connected  body  of  water  are  called 
teat,  of  which  the  Mediterranean,  the  German,  the 
Baltic,  and  Black  seas,  are  the  most  considerable.  The 
superficial  extent  of  the  several  great  basins  is  not  known 
v. ith  any  ccrtalntjr. nor.  indeed.^  can  their  limits beexactly 

of  the  extent  of  the  continents  and  principal  Islands,  it 
is  supposed  that  nearly  three  fourths  of  the  whole  surface 
of  the  globe  are  covered  by  water.  The  Pacific  Ocean 
alone  exceeds  the  whole  surface  of  the  dry  land. 

Depth  ><f  the  Ocean.  —  If  the  superficial  extent  of  the 
ocean  cannot  be  easily  ascertained.  It  will  readily  be  sup- 
posed that  its  depth  Is  a  problem  of  much  greater  diffi- 
culty. The  bottom  appears,  wherever  it  has  been  reached 
by  the  sounding  line,  to  have  similar  inequalities  to 
those  of  the  surface  of  the  land  :  hence  the  depth  must 
be  extremely  various;  and  It  might  be  supposed  from 
analogy  that  the  greatest  depth  of  the  ocean  is  at  least 
equal  to  the  height  of  the  highest  mountains  above  its 
surface.  Lord  M  nigra ve  found  no  bottom  in  the  North 
Atlantic  Ocean  with  a  sounding  line  of  4680  feet ;  and  Mr. 
Scoresby  sounded  to  the  depth  of  7200  feet,  without  the 
lead  touching  the  ground.  These  experiments  are  not 
altogether  to  be  depended  on  for  the  determination  of 
such  great  depths ;  for,  the  pressure  becoming  very  great, 
the  lead  may  be  drawn  out  of  the  perpendicular  direction 
by  currents,  of  which  it  may  encounter  more  than  one, 
flowing  in  different  directions.  Over  a  great  portion  of 
the  Atlantic  and  Pacific  Oceans  no  bottom  has  been 
found.  The  depth  of  the  ocean  in  general,  and  the  form 
of  the  bed  on  which  it  rolls,  cannot,  therefore,  be  deter- 
mined by  experiment.  The  mathematical  theory  of  the 
oscillations  of  fluids  has,  however,  thrown  some  light  on 
the  subject.  Laplace  demonstrated  that  the  difference 
which  is  indicated  by  observation  between  the  height  of 
two  consecutive  tides  depends  on  the  law  of  the  depth  of 
the  sea,  and  that,  but  for  the  influence  of  accessory  dr- 
it  would  disappear  altogether  if  the  depth 
It  follows,  therefore,  that,  since  the  dlf- 
i  the  consecutive  tides  U  extremely  small, 
the  depth  of  the  sea,  taking  In  a  large  extent  of  ocean, 
be  nearly  uniform  ;  that  is  to  say,  there  must  be  a 
in  mean  depth  from  which  the  variations  are  not 
s.  ( Mt c.  alette,  book  xlii.) 
Level  qf  the  Ocean — Were  it  not  for  the  disturbing  ac- 
tions of  the  sun  and  moon,  and  of  the  winds,  the  level  of 
the  ocean  would  be  every  where  the  same,  and  its  sur- 
face would  have  the  form  determined  by  the  attraction 
of  the  whole  mass  of  the  earth,  combined  with  the  cen- 
trifugal force  belonging  to  its  velocity  of  rotation  ;  that 
is  to  say,  the  surface  would  be  that  of  an  oblate  spheroid 
of  revolution.  This  uniformity,  however,  can  never  be 
*    _The  tide  at  every  Instant  U^at  different  j 
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OCHLOCRACY. 

form  of  the  surface,  within  the  limits  of  the  rise  and  fall 
of  the  tides,  is  variable.   But  even  If  we  neglect  the  alter- 
nate rise  and  fall  of  the  water  which  constitutes  the  tides, 
and  take  the  surface  of  the  ocean  at  Its  mean  height,  it  la 
found  by  accurate  levelling  that  all  its  parts  do  not  co- 
incide with  the  surface  of  the  same  spheroid.    Gulfs  and 
Inland  seas,  which  communicate  with  the  ocean  by  narrow 
openings,  are  affected  according  to  their  position  with 
regard  to  the  prevailing  winds.  The  level  of  the  Red  Sea 
was  found,  by  the  French  engineers  in  Egypt,  to  be  Si) 
feet  higher  than  that  of  the  Mediterranean,  which  is  sup- 
posed to  be  a  little  lower  than  the  ocean.   Humboldt  con- 
cluded, from  observations  made  on  the  Isthmus  of  Panama, 
that  the  waters  of  the  Gulf  of  Mexico  are  about  2  feet 
higher  than  those  of  the  Pacific  Ocean.    The  Baltic  and 
Black  seas  rise  in  spring  from  the  great  quantity  of  rirer 
,  and  are  lowered  in  sum  r 
of  a  small  supply  and  Increased  i 
Colour  «/  the  Ocean.  —  The  usual  colour  of  the  i 
is  a  bluish-green,  of  a  darker  tint  at  a  distance  from 
laud,  and  clearer  towards  the  shores.   According  to  Mr. 
Scoresby,  the  hue  of  the  Greenland  sea  varies  from  ul- 
tramarine blue  to  olive  green,  and  from  the  purest  trans- 
parency to  great  opacity.    The  surface  of  the  Mediterra- 
nean, in  its  upper  part,  is  said  to  have  at  times  a  purple 
tint.    In  the  Gulf  of  Guinea  the  sea  sometimes  appears 
white ;  about  the  Maldive  Islands  black  ;  and  near  Cali- 
fornia it  has  a  reddish  appearance.    Various  causes  co- 
operate to  produce  this  diversity  of  tint.  The  prevailing 
blue  colour  may  be  ascribed  to  the  greater  refrangibility 
of  the  blue  rays  of  light,  which,  by  reason  of  that  pro- 
perty, pass  in  greatest  abundance  through  the  water. 
The  other  colours  are  ascribed  to  the  existence  of  vaat 
numbers  of  minute  animalcule? ;  to  marine  vegetable*  at 
or  near  the  surface  ;  to  the  colour  of  the  soil,  the  infu- 
sion of  earthy  substances  ;  and  very  frequently  the  tint 
is  modified  by  the  aspect  of  the  sky.   The  phosphores- 
cent or  shining  appearance  of  the  ocean,  which  Is  a  i 
mon  phenomenon.  Is  also  ascribed  to  animaieuli 
semi  putrescent  matter  diffused  through  the  water. 

Temperature  of  the  Ocean.  —  Water  being  a  slow  con- 
ductor of  heat,  the  temperature  of  the  ocean  is 
more  uniform  than  that  of  the  atmosphere.  At  a  < 
distance  from  the  equator,  it  follows,  though 
closely,  the  mean  temperature  of  the  corr 
tudes;  the  solar  action  being  greatly  modified  by  t 
istence  of  currents  which  convey  the  temi 
region  to  another  ;  so  that  at  any  place 

of  the  currents.  Within  the  tropics  the  mean  tempera- 
ture at  the  surface  is  about  B0°  of  Fahrenheit,  and  ge- 
nerally ranges  between  77° and  84°.  At  great  depths  the 
temperature  is  probably  nearly  the  same  under  every 
latitude.  In  the  torrid  tone  it  is  found  to  diminish  with 
the  depth  ;  in  the  polar  seas  it  increases  with  the  depth  I 
and  about  the  latitude  of  70°  it  is  nearly  constant  at  all 
depths.  But  the  small  number  of  observations  which 
have  yet  been  made  on  this  subject  do  not  indicate  any 
uniform  law,  according  to  which  the  variation  of  tempera- 
ture at  different  depths  is  regulated. 

Salt 1 1  tt  of  the  Ocean.  —  The  ocean  holds  in  solution  a 
variety  of  saline  matters,  of  which  by  far  the  most  at 
dant  Is  common  salt,  constituting  in  general  about 
thirds  of  the  whole.  The  saltness  of  sea-water  at  par- 
ticular places  Is  influenced  by  temporary  causes — storms, 
for  example  ;  as  well  as  by  the  neighbourhood  Of  large 
rivers,  and  permanent  accumulations  of  ice.  A  series  of 
experiments  on  this  subject  were  made  some  years  ago 
by  the  late  Dr.  Marcet ;  and  the  following  are  the  general 
conclusions  which  he  deduced  from  them :  —  1.  That  the 
Southern  Ocean  contains  more  salt  than  the  Northern 
Ocean,  In  the  ratio  of  r029l9to  1-02757.  2.  That  the  meau 
specific  gravity  of  sea-water  near  the  equator  is  I  02777. 
3.  That  there  is  no  notable  difference  between  sea- water 
under  different  meridians.  4.  That  there  is  no  satisfactory 
evidence  that  the  sea  at  great  depths  is  more  salt  than  at 
the  surface.  5.  That  the  sea  in  general  contains  more 
salt  where  it  is  deepest ;  and  that  its  saltness  is  always 

of  Ice.  6.  That 
with  the  ocean. 

the  Mediter- 
of  salt  than  the 
Treatite.) 


diminished  In  the  vicinity  of  large 
small  inland  seas,  though  e 
are  much  less  salt  than  the 
ranean  contains  rather  lar 
ocean.  (Phil.  Trans.  1819 ;  Brouft 

The  peculiar  bitter  taste  of  sea- 
to  belong  to  It  beyond  a  certain  depth  an 
the  vegetable  amf  animal  matter  held  in  a 
position  near  the  surface.   See  Tins*. 

OCE'ANUS.  In  Greek  Mythology,  the  oldest 
Titans :  according  to  some,  the  son  of  Ourano*  and 
His  consort  was  Tethys,  his  daughters  the 
In  Homer,  the  word  ocean  merely  designates  the  ■  river," 
or  stream,  which,  according  to  his  notion,  encompassed 
the  earth . 

OCHLO'CRACY.  (Gr.  ix>n,  a  crmed,  and  «f«nl.. 
to  govern.)  A  word  coined  to  express  the  condition  of  a 
state  in  which  the  populace  have  acquired  an  immediate 

i  and,  by  a 


Digitized  by  Google 


OCHRE. 


of  the 
or  per- 


O'CHRE.  (Gr.ixt*-)  1°  Putlog,  a  colour  pre- 
from  a  species  Of  earth.  It  Is  of  various  hues,  as 
yellow,  red.  green,  blue,  and  black.  The  colouring  mat- 
ter of  nchre  Is  almost  al  way  •  oxide  of  iron. 

O'CHREA.  (Lai.  a  boot.)  A  name  applied  to  sti- 
pule* that  are  membranous,  and  surround  the  stem  like  a 
vagina  or  sheath,  cohering  bj  their  anterior  margin «,  aa 

OK  IRON.    A  hydrated  oxide  of  Iron. 

O'CHHOITE.  A  name  given  by  K  lap  roth  to  an  earth 
•opposed  to  exist  In  the  mineral  since  called  ccrite. 

(PCREiE.  (Lat.),  In  Roman  Antiquities,  were  a  sort 
of  military  boots  made  of  tin,  and  ornamented  with  gold 
and  silver.  They  were  equivalent  to  the  nnumitt  of  the 
Greeks,  and  the  greaves  of  the  English.   See  Gkkaves. 

OCTAE'DRITE.    See  Octoedeits. 

OCTAETE'RIS.  (Gr.tmrm,  eight,  and  irsj,  a  year.) 
A  cycle  or  period  of  eight  rears,  at  the  lapse  of  which 
three  lunar  months  were  added.  This  cycle  was  In  use 
till  Melon's  invention  of  the  golden  number,  or  cycle  of 
nineteen  years. 

CCTAGON.  (Gr.  raw.  and  y*m*,  angto.)  In  Geo- 
metry, a  plane  figure  contained  by  eight  sides,  and  con- 
sequently having  eight  angles.  When  the  sides  and 
angles  are  equal,  it  is  a  regular  octagon.  If  a  denote  the 
side  of  a  regular  octagon,  the  areaTs  o*  X  2  tan.  67,°  - 


OCTA'NDRIA.   (Gr.  M«w,  and  «.rf.  a 
Botany,  that  clasa  of  plants  which  has  eight  . 
OCTAN8.   In  Astronomy.  Octant  Hadlei 


) 


(Marl- 


ley's  Octant)  one  of  the  constellations  formed  by  Lacaille 
In  the  southern  hemisphere.   See  Constellation. 

0*CTANT.  In  Geometry,  the  eighth  part  of  a  circle. 
In  astronomy,  octant  denotes  a  position  or  aspect ;  thus 
the  moon  is  in  her  octants  when  she  is  in  the  positions 
Rate  between  her  syzygies  and  quarters,  or  at 


1*3.  135°.         and  313"  from  her  conjunction. 
OCTA'NUS.  A  fever  which  returns  every  eighth  day. 
OCTASTY'LOB.     (Gr.  ram,  eight,  and  avsAsr,  a 
column.)    In  Architecture,  a  temple  or  other  building 
having  eight  columns  In  front. 

0*CTA  VE.  fLat.  octavus.)  In  Music,  an  harmonica! 
interval,  containing  Ave  tones  and  two  semitones,  called, 
by  the  ancient  authors,  diapason . 

Octave,  in  Ecclesiastical  Antiquities,  signified  the 
Hghth  day  after  a  feast,  the  feast  day  Itself  included.  Thus, 
the  first  Sunday  after  Easter  is  the  octave  of  Easter,  styled 
oetawa  infant  turn,  and  by  other  names.  The  Circumcision 
(Jan.  1.)  ts  the  octane  natalis  dommi,  the  octave  of 
Christmas.  The  introduction  of  octaves  is  said  to  have 
been  founded  on  and  borrowed  from  the  Jewish  ritual. 
The  octane  of  a  feast  Is  sometimes  called  the  Utat,  or 
■  the  Utaa  day : "  thus.  •■  Wrytvn  at  Norwich  on  the 
Utat  day  of  Peter  and  Powll."  {Potion  Letters,  vol.  ill. 
pl».) 

OCTA'VO.  (Lat.)  Usually  contracted  8vo.;  that 
which  by  a  peculiar  folding  has  eight  leaves  to  a  sheet. 

OCTO'BER.  (Lat.octo.)  The  eighth  month  of  the  old 
Roman  year,  which  began  with  March.  The  commence- 
ment  of  the  year  was  transferred  by  Numa  Pompillus  to 
the  1st  of  January,  but  the  months  retained  their  names. 
October  is  now  the  tenth  month.    See  C  a  lend  a  a. 

OCTOE'DRITB.  A  mineralogical  name  applied  to 
the  octoedral  oxide  of  titanium. 

OCTOHE'DRON.  (Gr.raew,  eight,  tad  side.)  In 
Geometry,  one  of  the  five  regular  solids,  or  Platonic  bodies, 
contained  under  eight  equal  and  equilateral  triangles. 


Let 


A  a  the  linear  edge  or  tide, 
B     the  whole  surface, 
C  =»  the  solid  content, 
R  xa  radius  of  circumscribed 
r  ■»  radius  of  inscribed  sphere ; 

*  A  -  r  */8  .  R  V*  -  vAi  B  V*>  -  *  ( \  C  v*> 
B  -  12  r*  V*  «■  *  R*  V3  -  2  A» 
0-4^^3  =  1  RS-,A»«/* 
R-ry^-IAv^-i^Bv^-^lC 
r-tnv^»iAvyli«lv/(M)- 

0*CTOPODS,  Octopoda.  (Gr.  rarw,  eight :  rmx,  a 
.)  The  name  of  a  tribe  of  Dibranchiate  Cephalopoda, 
g  those  which  have  only  eight  feet  or  cephalic 
»r  appendage*  ;  also  of  a  sub-order  of  Apterous 
including  those  which  have  eight  feet,  at  the 
iry  Arachnidans, 


OE 


t,tw(ft,»nd^u»,Inm.)  The 
k  opod^up- 


ODYSSEY. 

O'DALISQUES,  properly  ODALIK8.  (Turkish 
oda,  a  chamber.)  Female  slaves  employed  in  domestic 
service  about  the  persons  of  the  wives,  female  relatives, 
Ax.  of  the  sultan. 

ODD  NUMBER.  In  Arithmetic,  any  number  not 
divisible  by  2  without  remainder  ;  the  series  of  odd  num- 
bers is  I,  a,  6,  7,  9,  Ac. ;  and  the  algebraic  form  by  which 
they  are  expretaed  is  2  n  +  1.  Every  prime  number,  ex- 
cepting 2,  la  an  odd  number.  The  differences  of  the  suc- 
cessive terms  of  the  series  of 
the  odd  numbers. 

ODE  (Gr.  a4*,  a  song),  among  the  Greekt  and  Ro- 
mans, was  a  short  lyric  composition,  usually  intended  to 
be  sung,  and  accompanied  by  tome  musical  instrument, 
generally  the  lyre ;  hence  the  expression  lyric  verse. 
In  the  modern  sense  of  the  word,  the  ode  appears  to  be 
distinguished  from  the  song  by  greater  length  and  variety, 
and  by  not  being  necessarily  adapted  to  music.  It  it  dis- 
tinguished also  from  the  ballad,  and  other  species  of  lyric 
poetry,  by  its  being  confined  to  the  expression  of  senti- 
ment, or  of  imaginative  thought,  on  a  given  tubject,  not 
admitting  of  narrative,  except  incidentally.  The  odes  of 
Pindar,  Anacreon,  and  Horace,  are,  in  fact,  the  models' 
on  which  the  modern  notion  of  the  ode  it  formed,  and 
which  have  been  imitated  In  similar  compositions  in 
modern  times.  Until  the  science  of  Greek  metres  was 
so  accurately  explored  as  it  has  recently  been,  the  Pin- 
daric ode  was  supposed  to  admit  of  an  excessive  irregu- 
larity in  the  length  and  measure  of  lines  ;  and  hence  the 
Pindaric  odes  of  the  last  and  preceding  century  are  con- 
structed on  a  system  of  absolute  licence  In  this  respect. 
In  point  of  fact,  however,  a  scheme  of  perfect  metrical 
regularity  pervaded  the  Greek  ode  both  in  Pindar  i 
the  dramatic  choruses,  in  which  a  strophe,  or  i 
of  lines  in  varied  metre,  la  exactly  answered  in  the  i 
strophe  or  corresponding  series.  On  the  other  hand,  the 
Anacreontic  ode  consists  of  a  number  of  lines  of  the  same 
metrical  length  and  arrangement.  The  Horatlan  ode, 
again,  is  generally  constructed  on  a  different  system,  of 
which  we  have  only  a  few  instances  in  Greek,  in  the  Frag- 
ments of  A I  earns  and  Sappho :  it  consists  of  an  indefinite 
number  of  stanzas,  precisely  similar  to  each  other,  each 
forming  a  complete  metrical  whole.  (See  Metes.)  The 
Dlthyrambsc  ode  (quod  vide)  waa  a  bacchanalian  song  ; 
and  at,  from  the  attributes  of  the  divinity  to  which  it  was 
dedicated,  it  admitted  great  irregularity  and  licence,  the 
name  haa  been  transferred  in  modern  time*  r 
partaking  of  a  wild  and  impetuous  character. 

O'DEHITE. 


Mi 


A  variety  of 
it  to  called. 

ODE'L'M.  or  ODKON.  (Gr. ni*,asoug.)  Inancient 
Architecture,  a  building  wherein  the  poets  and  musicians 
contended  for  the  prizes,  both  in  vocal  and  Instrumental 
music.  Pericles,  who  was  the  first  person  to  erect  one 
of  these  buildings  at  Athens,  instituted  it  for  the  choragl 
of  the  different  tribes  to  rehearse  their  performances ;  but 
these  buildings  in  the  end  were  used  for  far  different  pur- 
poses from  those  for  which  they  were  originally  destined. 
An  odeum  was  to  be  found  in  all  the  principal  cities  of 
antiquity.  The  word  odeoa  has  been  preserved  in  most 
modem  languages :  thus,  there  is  an  odeon  In  Parit,  ap- 
propriated to  theatrical  and  other  similar  purposes ;  and 
In  Munich  there  is  a  concert-room  with  this  name. 

O'DIN.  A  Scandinavian  deity,  who  seems,  like  the 
Jujiitcr  of  the  Greekt.  t^d"»v*  formed  the  connecting 

mythology.  The  conqueror  Odin  appears  to  have  been 
a  chieftain  who  led  the  Asi  (the  Goths)  from  the  confines 
of  Asia  to  northern  Europe.  But,  when  deified  by  pub- 
lic adoration,  the  attributes  of  an  earlier  deity  seem  to 
have  been  transferred  to  him.  Odin  is  the  chief  of  the 
gods  ;  by  hit  wife  Freva  he  bat  two  chief  sons,  Thor  and 
Balder:  the  death  of  the  latter  (for  the  Scandinavian 
gods  are  not  all  immortal )  furnishes  many  legends  to  the 
northern  mythology,  and  la  known  to  English  readers 
by  Gray's  translation,  The  Descent  of  Odin.  (See  that 
article  in  the  Conv.  Lex.,  and  in  the  Encycl.  of  Ersch  and 
Gruber.)  The  more  ancient  Odin,  among  the  Romans, 
was  regarded  as  the  representative  of  their  god  Mer- 
cury.   See  Wiotan. 

ODO'METER.  (Gr.  i*W,  a  road,  and  aurpv,  mea- 
sure.) An  instrument  attached  to  the  wheel  of  a  car- 
riage by  which  the  distance  passed  over  It  measured.  Sec 
Perambulatoe. 

ODONTA'LGIA.  (Gr.  <3m,  a  tooth,  and  «>>k, 
pain.)    The  toothache. 

i  G Y.  (Gr.  tin*,  and  ktyn. a  discourse.) 


The  branch  of  anal 
teeth.   See  Dkntes. 

O'DORIN.  One  of  the  products  of  the  redistillation 
of  the  volatile  oil  obtained  by  distilling  bone :  It  hat  a 
▼err  concentrated  and  diffusible  empyreumatic  odour, 
and  it  regarded  by  Unverdorben  at  a  peculiar  salifiable 
bate. 

O'DYSBEY.  (Gr.OWn'».)  An  epic  poem,  attributed, 
in  general,  to  Homer,  but,  according  to  tome  modern  hy- 
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(ECONOMY. 

subject  of  the  poem  If  the  return  of  Ulysses  (OJtVru*) 
from  Troy  to  his  native  island,  Ithaca. 

(ECO'NOMY.  (Gr.  *c«f.  a  home,  and  tfam,  I  dis- 
tribute.) In  Architecture,  the  harmonioui  and  skilful 
combination  of  the  parts  of  a  building,  which  renders  them 
suitable  to  their  several  purposes,  and  tends  to  connect 
them  conveniently  with  each  other. 

(ECUME'NICAL.  (Gr.  u««f^4ni,  scil.  yn,  the  inha- 
bited earth :  used  in  the  New  Testament.)  In  the 
Greek  language  applied  to  ecclesiastical  matters  in  the 
sense  of  universal.  Several  patriarchs  of  Constantinople 
and  Rome  assumed  the  title  of  CKumenical  (particularly 
John.  A.n.  590,  and  Cyril,  his  successor),  apparently  in 
opposition  to  the  pretensions  of  the  bishop  of  Rome. 
(Ecumenical  councils  are  those  to  which  prelates  resorted 
from  every  part  of  Christendom  under  the  jurisdiction  of 
the  Roman  empire.  (Palmer,  Church  of  Christ,  vol.  II. 
p,  ISO.)   See  Council. 

(E'CUS.  (Lat.)   In  Ancient 
ment  adjoining  a  dining  room. 

CEDE'MA.  (Gr.  •**««, /svr//.)  A  purllness  or  swell- 
ing of  parts,  arising  from  water  collecting  in  the  cellular 
membranes. 

CE'DIPUS.  A  personage  renowned  In  the  early  or 
mythological  stage  of  Grecian  history,  the  son  of  Laius 
and  Jocasta.  An  oracle  had  warned  Laius  that  he  should 
be  killed  by  his  son :  in  consequence  of  which  he  caused 
the  child  to  be  exposed,  with  one  of  its  feet  pierced  and 
'  a  a  thong  (his  name  was  accordingly  derived 
•Ming  of  the  foot).  The  slave  entrusted  with 
the  child  to  Polybus,  king  of  Corinth,  and 
deceived  Lai  us  with  a  false  report.     (Edipus,  when 

Sown  up,  slew,  In  ignorance,  his  lather  Laius  ;  acquired 
r  sovereignty  of  Thebes,  after  conquering  the  Sphynx, 


married  his  mother  Jocasta.  '  On  becoming'  ac 
qualnted  with  their  fatal  destiny,  Jocasta  killed  herself, 
and  (Edipus  deprived  himself  of  sight.  Such  is  the  out- 
line of  the  story  familiar  to  us  by  the  noblest  efforts  of 
the  Greek  tragedians.  The  tale  of  (Edlpus  himself  af-  I 
fords  the  subject  of  two  tragedies  of  Sophocles  :  the  first 
((Edipus  Tyrannus),  the  most  perfect  example  of  dra- 
matic skill  which  antiquity  has  left  us  ;  the  second  ( (Edi- 
pus  at  Cotonus),  perhaps  the  most  beautiful  of  ancient 
dramatic  poems.  The  fate  of  his  offspring  is  portrayed 
in  several  of  the  remaining  dramas  of  the  three  great  tra- 
gedians. The  miseries  inflicted  on  (Edipus  seem  to  us  to 
Be  wholly  undeserved,  and  of  a  kind  that  it  is  impossible  to 
approve.  He  was  a  mere  passive  instrument  in  the  hands 
of  Fate  or  Destiny,  and  was  not  morally  culpable  for  the 
death  of  his  father  or  the  marriage  of  his  mother.  The 
acts,  in  fact,  were  the  acts  of  the  gods,  and  not  of  CEdlpus. 
In  themselves  they  were  bad ;  hut  as  he  was  totally  igno- 
rant of  and  did  not  intend  them,  he  is  no  more  to  bo 
blamed  than  a  dagger  in  the  hand  of  an  assassin  Is  to  be 
blamed  for  the  murder.  And  hence  there  can  be  no  real 
sympathy  with  the  miseries  Indicted  on  (Edipus,  and  still 
less  with  those  entailed  on  his  offspring,  who  are 
to  suffer  without  cause  or  reason  of  anv  kind. 

(ENA'NTHK  CROCA'TA.  In  Botany,  the 
given  to  the  hemlock  dropwort.  a  poisonous  plant,  grow- 
ing in  Pembrokeshire  It  is  called  by  the  Inhabitants  of 
the  country  five-fingered  root,  and  has  some  reputation 


OIL  OAS. 

quired  animals  to  be  sacrificed.  Among  the  Greeks. 
Romans,  and  other  nations,  the  same  practice  prevailed 
of  offering  at  their  altars  wheat  flour,  and  bread.  In  a 
modern  sense,  the  term  offering  Is  applied  to  certain  dues 
payable  by  custom  to  the  church,  as  the  Raster  offerings, 
Ac.  This  latter  custom  has  obtained  from  the  first  period 
of  Christianity,  when  those  who  officiated  at  the  altar 
had  no  other  maintenance  or  allowance  than  the  free  gifts 
or  offerings  (oblationes)  of  the  people. 

O'FFE  RTO  R  Y .  The  first  part  or  the  Mass.  in  which 
the  priest  prepares  the  elements  for  consecration.  In 
the  English  communion  service,  it  denotes  the  sentences 
which  are  delivered  by  the  officiating  priest  while  the 
pie  are  making  their  oblations  or  offerings.  (See 
aimer,  Orig.  Liturgicar.) 
O'FFICE  FOUND.  In  English  l  aw,  an  inquiry  ex- 
ecuted by  some  officers  of  the  crown,  when  certain  events 
have  occurred  in  consequence  of  which  the  crown  be- 
comes entitled  to  take  possession  of  real  or  personal  pro- 
perty. Such  are  the  finding  of  treasure  under  certain 
circumstances,  the  intestacy  of  a  bastard,  Ac.  The  verdict 
of  a  coroner's  jury  of  "  felo  de  so  "  is  an  f 
found,  on  which  the  crown  Is  i 
of  the  effects  of  the  deceased. 

0*FFICER,  is  used  generally  to  signify  any  person  in 
the  enjoyment  of  a  post  or  office,  whether  civil  or  mili- 
tary, under  the  crown.  Under  their  different  heads  wiU 
be  found  a  notice  of  the  chief  civil  and  military  i 
to  these  the  reader  is  referred. 

OFFI'CIAL.  In  the  Canon  Law.  the  deputy 
tenant  of  a  bishop,  abbot,  Ac,  or  an  ecclesiastical  judge 
appointed  by  them.  The  principal  official  of  the  bishop 
is  his  chancellor,  whose  jurisdiction  Is  coextensive  with 
the  diocese.  An  qfflcialis  foraneus  (styled  in  EnglbH 
law  commissary)  is  appointed  to  part  of  a  diocese  when 
large.    The  court  of  the  official  Is 


five 'fingered  root, 
in  diseases  of  the  skin. 
NCY.    (Gr.  5. .c.-.  wine,  and  (tatmi,  pro- 
A  mode  of  divination  among  the  Greeks,  from 
,  sound,  Ac.  of  wine  poured  out  In  liba- 

(ENOTHIO'NIC  ACID.  (Gr.  sassy,  and  Bust,  sul- 
phur.) The  acid  which  is  formed  during  the  action  of 
sulphuric  acid  upon  alcohol.  Sertuemer  gave  it  the 
above  name :  it  is  the  sulphovinlc  acid  of  Vogcl  and  other 
chemical  writers. 

(ESO'PIl  AGUS.  (Obs.  Gr.  tun,  to  carry,  and  any*,  I 
eat.)  The  tube  by  which  food  Is  conveyed  from  the  pos- 
terior part  of  the  mouth,  or  pharynx,  to  the  stomach. 
The  gullet. 

(E'STRUS.  (Gr.  s*rr(*t,  a  gad-fly.)  The  name  of  a 
genus  of  Dipterous  insects,  some  of  which  lay  their  eggs 
in  the  skin  of  quadrupeds,  which  they  pierce  for  that  pur- 
pose ;  others  near  the  nose,  up  which  the  larva*  creep  to 
the  frontal  sinuses.  The  files  of  an  allied  genus  ( Gas- 
terophilut)  attach  their  eggs  to  the  hairs  in  situations 
where  they  can  be  licked  off  and  swallowed ;  when,  their 
vitality  protecting  them  from  the  action  of  the  gastric 
juice,  they  are  hatched  in  the  stomach,  and  the  larva;  at- 
tach themselves  to  the  inner  membrane,  forming  what 
are  called  "  bots"  in  the  horse. 

O'FFERINGS.  Literally,  gifts  presented  at  the  altar 
In  token  of  acknowledgment  of  the  divine  goodness.  Of- 
ferings constituted  a  large  portion  of  the  Jewish  worship. 
They  consisted  chiefly  of  bread,  salt,  fruits,  wine,  and  oil, 
and  had  different  names  according  to  the 
which  they  were  employed.  A  distinction  1 
made  between  offerings  and  sacrifices  (see  Sacairica); 
the  former  being  said  to  refer  only  to  the  fruits  of  the 
\  the  Utter  to  animals ;  but  this  can  scarcely  have 
the  case,  for  both  the  burnt  and  the  siu  offering  re- 
842 
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A  Nautical  term,  denoting  a  part  of  the 


law  his  (jfttciaiitp. 

O'FFICFNAL.  In  Pharmacy,  such  medicines  as  are 
directed  by  the  Pharmacopeia  to  be  kept  ready  for  use 
In  the  apothecaries'  shops. 

O'FFING. 
sea  at  a  con  side 
Is  deep  water. 

O'FFSRT.  In  Architecture,  the  superior  surface  left 
uncovered  by  the  continuation  upwards  of  a  wall  where 
the  thickness  diminishes,  forming  a  ledge. 

O'FFSETS,  in  Surveying,  are  short  distances  from 
the  chain-line,  usually  measured  with  a  rod,  called  <ui 
off-set  staff,  the  most  convenient  length  for  which  is  6  feet 
7*2  inches,  being  equal  to  10  links  of  the  surveying  chain. 
See  SvRTrriMG. 

Or  MKTS.  In  Gardening,  young  radical  bulbs  when 
separated  or  taken  off  from  the  parent  roots  are  so  called . 
One  of  the  chief  methods  of  propagating  plants  Is  by  off- 
sets.  See  Psopaoation  of  Plants. 

O'GEE.  In  Architecture,  the  same  as  cyma  reversa  : 
see  that  art.,  and  Moclmng. 

O'GHAMS  A  peculiar  kind  of  short-hand  writing  in 
use  among  the  ancient  Irish.  It  consisted  of  certain  line* 
and  marks  which  derived  their  power  from  then*  i 
and  position  as  they  stood  In  relation  to  one  h< 
principal  line,  over  or  under  which  tbey 
through  which  tbey  were  drawn ;  the  chars 
according  to  their  position,  standing  In  the 
vowels,  consonants,  diphthongs,  &c.  (See  the  < 
article  in  Rees's  Cyclopa-dia.) 

O'GIVE.  (Etym.  uncertain.) 
term  used  by  the  French  for  the  I 

O'GRES.  (Fr.)  The  well-known  name  of 
imaginary  monsters  with  which  the  nursery  tales  of  Eng. 
land  abound.  Tbey  are  usually  represented  as  can- 
nibals, of  malignant  dispositions,  ana  as  endowed  with 
gigantic  height  and  power.  It  Is  difficult  to  speak  with 
certainty  of  the  origin  of  these  fabulous  creations ;  but 
ft  is  probable  that  the  term  ogre  Is  derived  from  Oegir, 
one  of  the  giants  in  the  Scandinavian  mythology  (see 
Grimm's  Deutsche  Myihologie,  p.  146.) ;  though  it  has 
been  alleged,  with  perhaps  more  probability,  that  it  ha* 
been  borrowed  from  the  Ogurs,  or  Onogurs,  a  desperate 
and  savage  Asiatic  horde,  which  overran  part  of  Europe 
about  the  middle  of  the  ftth  century. 

OGY'GIAN  DELUGE.  The  name  given  to  a  great 
inundation  mentioned  in  fabulous  history,  supposed  to 


have  taken  place  In  the  reign  of  Ogyges  in  Attica,  whose 
death  is  fixed,  in  Blair's  Chronological  TabletM  the  year 
1704  before  Christ.   See  Deliok. 
OIL  GA8.     The  Inflammable  gases  and  vapours 

giiefly  hydrocarbons)  which  are  obtained  by  passing 
ed  oils  through  red-hot  tubes,  and  which  may  be  us--d 
as  coal  gas,  for  the  purposes  of  Illumination  ;  it  yields  i 
more  brilliant  light  than  the  latter,  but  is  too  ex 
to  be  generally  adopted.  The  apparatus  for  the 
lion  of  oil  gas  is  described  in  the  Uuarterly  J 
vol.  vill.  A  gallon  of  common  a  hale  oil  yields  from  <* 
to  100  cubical  feet  of  gas  ;  and  an  A r garni  burner,  giving 
the  light  of  six  or  seven  wax  candles,  consumes  from 
1 1  to  2  cubical  feet  per  hour;  whereas,  to  produce  the 
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OIL  OF  BRICKS. 

same  light,  from  5  to  6  cubic  feet  of  coal  gas  are  re- 
quired. 

OIL  OF  BRICKS.  A  torm  applied  by  the  old  che- 
mists to  the  crnpvreumatic  oil  obtained  by  subjecting  a 
brick  which  has  been  soaked  in  oil  to  the  process  of  dis- 
n  at  a  high  temperature.  This  oil  is  used  by  lapi- 
as  a  vehicle  for  the  emery  by  which  stones  and 
ire  sawn  or  cut 
OIL  OF  VITKIOL.  See  St.LM.rRic  Acid. 
OIL-PAINTING.  Painting  in  which  the  medium  for 
the  colours  is  oil.  It  is  said  to  have  been  unknown 
ancients,  and  not  used  earlier  than  the  14th  cen- 
:  Its  invention  being  attributed  to  John  Van  Kyck, 
called  John  of  Bruges.  By  him  it  was  sup- 
posed to  have  been  imparted  tu  one  Antonio  da  Messina, 
who  first  brought  It  to  Venice.  Giovanni  Bellini,  by  a 
stratagem,  got  possession  of  the  secret  from  him,  and  then 
made  it  publicly  known.  Oil-painting  has  the  advan- 
tage*, above  all  other  modes,  of  affording  great  delicacy  of 
execution,  a  union  and  insensible  blending  of  the  colours, 
and  above  all  that  of  imparting  great  force  to  its  effects. 
The  various  colours  chiefly  used  in  oil-painting  are, 
white  lead,  Cremniti  white,  chrome,  king's  yellow,  Naples 
and  patent  yellow,  the  ochres,  Dutch  pink,  terra  da 
Sienna,  yellow  lake,  vermilion,  red  lead,  Indian  and 
Venetian  red,  the  several  sorts  of  lake,  brown  pink, 
Vandyke  brown,  burnt  and  unburnt  umber,  ultramarine, 
Prussian  and  Antwerp  blue,  ivory  black,  blue  black,  as- 
I  ti.il turn.  The  principal  oils  are  those  extracted  from 
the  poppy,  nut,  and  linseed.  With  the  latter  driers  ore 
Introduced. 

OILS.  (Germ,  oehlc.)  The  term  oil  is  applied  to  two 
dissimilar  and  distinct  organic  products,  which  are  usually 
called  fixed  oils  and  volatile  oils.  The  fixed  or  fat  oils 
are  either  of  vegetable  or  animal  origin  ;  they  are  com- 
pounds of  carbon,  hydrogen,  and  oxygen  ;  the  relative 
ions  vary  but  little  In  the  several  species.  The 

'  oil  may  be  os- 

OJIt*  on.    SpermacrU  Oil. 
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1000  low  i 

The  fired  oil*  abound  in  the  fruit  and  seed  of  certain 
plants  ;  they  are  lighter  than  water,  unctuous,  and  insipid, 
or  nearly  so ;  some  of  these  require  a  low  temperature  for 
their  congelation,  such  as  linseed  oil;  others,  such  as 
olive  oil.  concrete  at  a  temperature  higher  than  the  freei- 
ing  point  of  water  ;  some  are  solid  at  common  tempe- 
ratures, such  as  cocoa-nut  oil.  Some  of  these  oils  when 
exposed  to  air  absorb  oxygen,  and  gradually  harden,  form- 
ing a  kind  of  varnish  ;  these  are  called  drying  oils,  and 
are  the  basis  of  paints,  such  as  linseed  oil :  others  be- 
come rancid,  as  almond  oil.  All  these  oils,  like  the  dif- 
ferent kinds  of  fat,  consist  of  two  proximate  principles, 
called  it  fan  in  and  elaine :  the  former  is  the  fatty  portion, 
which  first  concretes  on  cooling  the  oil,  and  from  which 
the  elaine,  or  oily  portion,  may  be  separated  by  pressure. 
The>e  oils  ennuot  be  volatilized  without  decomposition. 
At  a  red  heat  they  are  resolved  into  volatile  and  gaseous 
products,  among  which  carburetted  hydrogen,  in  several 
of  its  forms,  predominates  ;  hence  the  use  of  these  oils, 
when  volatilized  and  burned  by  the  aid  of  a  wick,  as 
sources  of  artificial  light.  The  action  of  the  alkali  on  the 
fat  oils  is  highly  important,  as  forming  soap. 

The  volatile  oils  are  generally  obtained  by  distilling  the 
vegetables  which  afford  them  with  water  ;  they  fluctuate 
in  density  a  little  on  either  side  of  water :  they  are  spa- 
ringly soluble  in  water  .forming  the  perfumed  or  medicated 
waters,  such  as  rose  and  peppermint  water  ;  they  are 
mostly  soluble  in  alcohol,  forming  essences.  A  few  of 
them,  such  as  oil  of  turpentine,  of  lemon  peel,  of  copivi 
I  Ac,  are  hydrocarbons,  that  is.  consist  of  carbon 
only  ;  the  greater  number,  however,  con- 
as  one  of  their  ultimate  elements.  They  are 
In  medicine  and  in  perfumery,  and  a  few  of 
itensively  employed  in  the  arts  as  vehicles 
t.jr  colours^and  in  thejnanufacture  of  varnishes ;  this  is 

"oT'SaVitb*" 

^OLD  MAN  ( 
the  band  Assassins*  who  established  themselves  lo  the 
mountainous  district  of  Kohistan  in  Persia,  in  the  11th 
century,  was  so  called    See  Assassins. 
OLD  RED  SANDSTONE.   A  series  of  rocks  inter- 

*  There  are  f«-w  word*  whote  etymology  ha<  exercised,  and  at  the 
Mir*  tins*  baffled  I  ha  Ingenuity  of  (he  learned,  inorr  than  thi*.  I'er- 
>.*f»  the  faUoalnjt  may  not  be  very  remote  from  the  truth.  TMoti^h- 
out  all  the  K*M  a  preparation  of  t.emp  I*  universally  Died  to  t-xhil  irate 
the  mult*  by  •  luxurious  suecir*  of  intoxication.  This  li  known  to 
the  (mental*  by  (he  name  of  kmtrkitk,  and  those  who  are  adduttd  to 
It  are  called  fcwAwrAia  and  »«itnWar*«e. ;  two expression*,  a*  Dr.  Sary 
itwirt,,  whu  h  explain  why  the  Itmaeliana  have  been  coiled  by  the 
I  Marians  of  the  crusades  at  one  time  Aitimni,  and  al  another  Aunt- 
A  of  -  a  scrrt  murderer,"  ..««.«  Imolte*,  In  jx.int 
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posed  between  the 
Geology.)  It  is  It. 


and  slates.  (See 
.)   It  is  included  in  Uurcnison's  Devonian  Sys- 

OLD  TE'STAMENT.  The  name  given  to  that  part 
of  Scripture  which  contains  the  collected  works  of  the 
inspired  writers  previously  to  the  advent  of  our  Saviour. 
The  period  of  their  being  collected  Is  unknown.  Some 
of  them  were  in  existence  before  the  Babylonish  cap- 
tivity (600  years  b.c);  others  were  collected  at  a  later 
period  ;  and  the  collection  as  it  at  present  stands  was 
completed  in  tho  second  century  before  Christ  The 
Jews  divided  the  Old  Testament  into  the  Law,  the 
Prophets,  and  other  writings  known  by  the  name  Hagio- 
grapha,  of  which  the  I'salms  were  at  the  head.  The 
contents  of  the  Old  Testament  may  be  conveniently  di- 
vided into  the  Historical  Books,  of  which  there  are  17  ; 
the  Poetical,  of  which  there  are  5  ;  and  the  Prophetical, 
of  which  there  are  16,  distinguished  into  the  books  of  4 
greater  and  12  minor  prophet*-  The  Historical  Books 
include  the  Pentateuch,  the  Book  of  Joshua,  Judges. 
Ruth,  2  Books  of  Samuel.  2  Books  of  Kings,  2  Books  of 
Chronicles,  the  Book  of  Ezra,  of  Nehemiah,  and  of  Es- 
ther ;  the  Poetical  Books  include  the  Book  of  Job,  the 
Psalms,  the  Proverbs,  Ecclesiastes,  and  the  Song  of 
Solomon  ;  and  the  Prophetical  comprise  (of  the  greater) 
Isaiah,  Jeremiah,  Exekiel,  and  Daniel,  and  (of  the  minor) 
Hosea,  Joel,  Amos,  Obadiah,  Jonah,  Mlcah,  Nahum, 
Hahakuk,  Zephaniah,  Haggai,  Zachlriah,  and  Malachi. 
See  Bihlk.  Tbstament,  Propiiiti,  Psalms.  Ac. 

OLEA'CEiE.  (Olea,  one  of  the  genera.)  The  na- 
tural order  of  plants  which  contains  the  olive  tree  and 
the  ash  ;  it  consists  of  trees  or  shrubs  inhabiting  the  tem- 
perate ports  of  the  world,  and  distinguished  from  others 
by  their  flowers  being 
a  vol vate  activation.  Se? 


>N^  (Gr  wAsrw.^A*- 
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head.) 
which 


The  head 

the 


process  of 


drogen  Is  obtained  by  heating  a  mixture  of  two  i 
of  sulphuric  acid  and  one  of  alcohol.  It  is  of 
less  specific  gravity  than  atmospheric  air, 
weighing  30  .■>  grains.  It  burns  with  a  bright  white  flame, 
and  produces  during  combustion  such  proportions  of 
carbonic  acid  and  water  as  show  that  1  volume  of  the 
gas  is  constituted  of  2  atoms  or  volumes  of  hydrogen  and 
2  atoms  of  carbon  .  hence  the  equivalent  of  olefiant  gas  is 
(2  A.  +  12  car.)  —  14.  When  2  volumes  of  chlorine  are 
mixed  with  1  of  olefiant  gas,  and  inflamed,  hydrochloric 
acid  is  formed,  and  the  charcoal  of  the  gas  makes  its  ap- 
pearance in  the  form  of  dense  black  soot.  If  the  mixture, 
instead  of  being  kindled,  be  left  standing  over  water,  it 
soon  condenses  into  a  liquid  looking  like  oil  (hence  the 
term  olefiant  gas),  which  is  a  hydrochloride  of  carbon. 
It  has  on  aromatic  odour,  not  unlike  that  of  oil  of  cara- 
ways. 

0-LEIC  ACID, 
tion  of  alkol 
fats. 

O'LEIN.   See  Elaih. 

OLEON.  A  peculiar  liquid  obtained  by  the  distil- 
lation of  a  mixture  of  oleic  acid  and  lime. 

O'LERON,  LAWS  OF.   See  Maritime  Law. 

OLFA'CTORY  NERVES.  (Lat.  oleo,  I  smeU,  and 
facio,  I  cause.)  The  nerves  of  smell.  The  first  pair  of 
nerves.  They  arise  from  the  part  of  the  brain  called  tho 
corpora  striata,  and, 

distributed  over  the  mucous  membrane  of  the  i 
OLI'BANfJM.    A  gum  resin,  imported  from  the 


ID.  The  product  resulting  from  the  itc- 
upon  the  elaine.  or  liquid  part  of  oils  and 


Levant,  In  yelk.. 

;  it  has  a  bitterish 


resin,  imported 
and  nearly  opaque  drops  or 
Your,  and  has  been  used  in 
it  exhales  rather  an 


odour,  and  is  sometimes  called  Jrankincense.  It  is  either 
the  produce  of  the  Juniperus  lycia,  or  of  the  Boswcllia 
serrata. 

O'LIGARCHY.  ( Gr.  iXiym,  few,  and  «f to  go- 
vern.) A  state  in  which  the  sovereign  power  is  lodged 
In  the  hands  of  a  small  exclusive  class  is  so  called.  It 
differs  from  aristocracy,  in  that  the  latter  term  appears 
to  designate  a  government  in  which  the  whole  of  a  par- 
ticular class  or  interest,  e.g.  the  noble,  the  wealthy.  He, 
shate  directly  or  indirectly  in  the  management  of  public 
affairs ;  while,  in  an  oligarchy,  It  is  a  party  or  section 
formed  out  of  one  of  these  classes  which  enjoys  the  ad- 
vantages of  government. 

OLI'VA.  (Lat.  oliva,  an  olive.)  A  genus  of  Pectin!- 
branchiate  Gastropods,  dismembered  from  the  Volutes  of 
Linnspus,  and  so  colled  on  account  of  the  long  and  ellip- 
tical shape  of  the  shell.  The  aperture  is  narrow,  long, 
and  notched  opposite  to  the  spire,  which  is  short ;  the 
folds  of  the  columella  are  numerous,  and  resemble  stria*. 
The  animal  has  a  large  foot,  the  anterior  portion  of  which 
is  marked  off  by  on  incision  on  each  side.  The  horns  or 
tcntacula  are  slender,  and  the  eyes  are  on  the  middle  of 
their  outer  aide.  The  proboscis  and  the  breathing  lube 
ore  tolerably  long ;  there  is  no  operculum.  The  i 
of  Vlita  rival  the  cowries  in  beauty. 
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OLIVE. 

CyLIVE.  (Ltl.  olea.)  A  genus  of  trees  belonging 
lo  the  Diandria  Monagynia  class  of  plant*  The  Olea 
Europarn  has  an  upright  stem,  with  numerous  branches, 
grows  to  the  height  of  twenty  or  thirty  feet,  and  differs 
from  most  trees  in  yielding  a  fixed  oil  from  the  pericarp 
instead  of  from  the  seed.  The  olive  tree  has  in  all  ages 
t^^?^  1 1  h  c 1  ca  in  t^^ou  1 1 at  1 i  ro^at  i  o n  ^  axi  & ^  s%vi  1 l  so  Jj*aV  o 
styled  It  a  "  mine  upon  earth."  It  was  sacred  to  Minerva. 
Olive  wreaths  were  used  by  the  Greeks  and  Romans  to 
the  brows  of  victors ;  and  it  U  still  universally 


only  in  warm  and 


regarded  as  emblematic  of  peace. 

comparatively  dry  parts  of  the  world, 
as  the  south  of  France  and  Spain  |  in  Italy,  Syria,  and 


the  north  of  Africa ;  and  though  it  has  been  raised  in  the 
open  air  In  this  country,  Its  fruit  did  not  ripen.  The  fruit 
Is  a  smooth  oval  plum,  about  three  quarters  of  an  inch 
in  length,  and  half  an  inch  In  diameter  ;  of  a  deep  violet 
colour  when  ripe  ;  whitish  and  fleshy  within  ;  bitter  and 
nauseous,  but  replete  with  a  bland  oil.  Olives  intended 
for  preservation  are  gathered  before  they  are  ripe.  In 
pickling,  the  object  is  to  remove  and  to  preserve  them 
green  by  impregnating  them  with  a  brine  of  aromatized 
sea  salt ;  and  for  this  purpose  various  methods  are  em- 
ployed. But  It  is  chiefly  for  the  sake  of  its  oil  that  the 
olive  tree  is  cultivated.  Olive  oil  is  pale  yellow  ;  Its  den- 
sity is  *910.  When  fresh,  and  of  fine  quality,  it  is  almost 
tasteless,  having  only  a  very  slight  and  agreeable  nutty 
flavour.  It  is  less  apt  than  most  other  fixed  oils  to  be- 
come viscid  by  exposure,  and  hence  is  preferred  for 
greasing  clock  and  watch- work.  It  is  largely  used  as  an 
article  of  food.  It  Is  the  principal  article  of  export  from 
the  kingdom  of  Naples.  Of  2,791,057  gallons  imported 
In  1H30,  2,034,237  were  from  Italy,  (39,468  from  Spain, 
62,004  from  Malta,  21,467  from  Turkey,  11,300  from  the 
Ionian  Islands,  and  about  30,000  (at  second-hand)  from 
Germany  and  the  Netherlands.  There  Is  a  duty  of  eight 
guineas  a  ton  on  olive  oil.   (See  Diet,  of  Comment,  Arc.) 

O'LIVILE.  A  peculiar  amylaceous  or  crystalline 
substance,  obtained  from  the  gnm  of  the  olive  tree. 

O'LI  VINE.  A  variety  of  ckryolite  containing  oxide 
of  iron,  of  an  olive  green  colour.   It  Is  sometime*  found 

""SSSS  PODRTDA.C  '(sSan.  putrid  muture.)  The 
name  given  to  a  favourite  dish  of  all  classes  in  Spain  ; 
consisting  of  a  mixture  of  all  kinds  of  meat  cut  into 
small  pieces,  and  stewed  with  various  kinds  of  vege- 
tables. The  epithet  podrida  is  applied  to  this  dish.  In 
consequence  of  the  poorer  classes  being  obliged  to  serve 
it  up  so  often  that  the  odour  arising  from  long  keeping 
is  far  from  agreeable.  The  phrase  otta  podrida  is  often 
used  metaphorically  in  England  for  any  incongruous 
melange. 

OLY'MPIAD.  (Gr.  *Xvssv*a<-)  In  Chronology,  a 
Grecian  epoch  of  four  years,  being  the  interval  between 
the  celebration  of  the  Olympic  games. 

The  Olympic  games,  so  famous  in  Grecian  history, 
were  said  to  have  been  Instituted  about  MM  years  before 
the  Christian  era ;  but,  having  fallen  into  disuse,  they  were 
revived  by  Iphitus,  king  of  Ells,  B44  years  n.  c.  About  a 
hundred  years  later,  the  practice  was  introduced  of  de- 
signating the  Olympic  period  by  the  name  of  the  victor. 
The  first  who  received  the  honour  was  Corsebus,  and 
the  commencement  of  the  Olympiad  of  Corstbus  forms 
the  principal  era  of  Grecian  chronology.  The  games  in 
which  he  was  victor  were  celebrated  about  the  time  of  the 
summer  solstice,  776  years  before  the  era  of  the  incarna- 
tion, in  the  393*th  of  the  Julian  period,  and  23  years,  ac- 
cording to  the  reckoning  of  Varro,  before  the  foundation 
of  Rome.  Before  the  introduction  of  the  Metonic  cycle,  the 
Olympic  year  began  sometimes  with  the  full  moon  which 
followed,  sometimes  with  that  which  preceded  the  sum- 
to  the  introduction  of  that 
oenccd  with  the  eleventh  day 
1  the  solstice,  and  it  is  usually 
regarded  as  beginning  on  the  first  dav  of  July.  It  is  ne- 
cessary to  observe,  in  the  comparison  bf  dates,  that  as  the 
Olympiads  begin  about  the  1st  of  July,  the  first  six 
months  of  a  year  of  our  era  correspond  to  one  Olympic 
year,  and  the  second  to  another.  The  first  year  of  the 
first  Olympiad  began  776  years  and  six  months  before  our 
era ;  hence,  in  order  to  reduce  the  date  by  Olympiads  to 
our  era,  the  rule  is  this :  —  Multiply  the  number  of  the 
past  Olympiad  by  four,  and  add  the  odd  years  ;  subtract 
the  sum  from  777,  If  before  Christ,  or  subtract  776  from 
the  sum,  if  after  Christ :  the  remainder  will  be  the  year 
before  Christ  or  after  Christ,  If  the  event  happened  in 
the  first  six  months  of  the  Olympic  year,  that  is,  between 
July  and  January  ;  but  if  the  event  happened  in  the  last 
six  months  of  the  Olympic  year,  or  between  January  and 
July,  the  remainder  in  either  case  must  be  diminished  by 
one.  For  example,—  the  foundation  of  Rome  (according 
to  Varro)  was  (aid  in  the  3d  year  of  the  6th  Olympiad, 
and  10th  month  of  that  year  ;  required  the  date  ?  Here 
&  complete  periods  are  elapsed :  therefore,  6  x  4  +  3  =  23 ; 
and  777  —  23  ea  7*4,  which  being  diminished  by  one  gives 
753  n.  c.  for  the  date.  The  month  corresponds  to 
April. 


OMNIBUS. 

The  method  of  computing  time  by  Olympiads  did 
me  Into  use  till  after  the  death  of  Alexander  ;  and 


appears  in  the  Parian  Chronicle,  which 
about  sixty  years  after  that  event.    The  first 
who  used  ft  was  Timams  Siculos,  who  wrote  a  few 
later.    About  200  years  B.C.  Eratosthenes  of 
digested  a  chronological  table  of  the  Olympiads 
OLY'MPIC  GAMES.   The  greatest  of  the 
festivals  of  Greece,  celebrated  once  every  four 
Olympia,  or  Pisa,  in  Ells,  in  honour  of  Olympian 
niter.  Their  Institution  is  variously  attributed  to  * 


A  pancake  or  fritter  ma 
France,  and  Germany. 
Casual  indications,  from 


Felons,  and  Hercules  ;  but  it  appears  I 
into  disuse  for  some  time,  till  they  were  revived  by  Iphi- 
tus, 776  B.  c.  From  this  period  it  is  that  the  Olympiad* 
are  reckoned.  I.Ike  the  other  public  festivals,  the  Olym- 
pian games  might  be  attended  by  all  who  bore  the  Hel- 
lenic name ;  and  such  was  their  universal  celebrity  that 
spectators  quaternlally  crowded  to  witness  them.  Dot 
only  from  all  parts  of  Greece  itself,  but  from  every 
Grecian  colony  in  Europe,  Asia,  and  Africa.  In  these 
games,  none  were  allowed  to  contend  but  those  who  could 
prove  that  they  were  freemen  of  genuine  Hellenic  origin, 
and  unstained  by  crime  or  immorality.  The  superin- 
tendence of  these  games  belonged  sometimes  to  the  Pl- 
sans,  but  for  the  most  part  to  the  K leans,  by  whom  the 
Pisans  were  destroyed.  On  one  occasion,  in  the  104th 
Olympiad,  the  management  was  forcibly  seised  on  by  the 
Arcadians.  The  contests  at  these  games  consisted  in  the 
athletic  exercises,  and  also  in  those  of  music  and  poetry. 
The  orators  were  crowned  with  garlands  of  wikl  oli*  e. 
(See  West'i  Pindar ;  Thirlvatt$  Greece,  vol.  i.  3*4.  ; 
and  the  other  authorities.)  The  place  where  these  re- 
nowned games  were  celebrated  is  a  plain,  now  called 
Antl-Lalla.  opposite  the  little  town  of  Leila.  They  com- 
menced  a  little  after  the  summer  solstice,  ou  the  14th  of 
the  Attic  month  Hecatombaron. 

O'MisKlA.    (Gr.s.utfsf.  ram.)   A  name  formerly  ap- 
plied to  certain  fossil  Echini,  under  the  supposition  of 
their  having  fallen  from  the  clouds. 
OMBRO'M | T 1 11^ (Or.  tw^n, rwisi.and  SSMfsst, ssw 

Raomaobb. 

O'MELET. 
mon  In  Spain, 

O'MENS.  Casual  indications,  from  which  men  be- 
lieve themselves  enabled  to  conjecture  or  forrtel  future 
events.  The  essential  characteristic  of  all  omens  is  their 
happening  by  accident ;  and  H  is  this  which  distinguishes 
them  from  ail  other  modes  of  divination.  This  branch 
of  superstition  seems  nearly  as  ancient  as  the  world 
Itself ;  and  In  none  do  we  find  such  remarkable  indica- 
tions of  sameness  of  origin.  Many  external  circum- 
stances appear  to  be  received  in  almost  all  countries  as 
ominous.  One  of  the  most  remarkable  instances  of  this 
coincidence  Is  mentioned  In  a  recent  number  of  the  Edin- 
burgh Review.  The  omens  In  which  the  Thugs,  or  secret 
murderers  of  India,  believe  with  peculiar  devotion,  are 
almost  the  very  same  which  an  ancient  Roman  would 
have  observed  with  equal  attention ;  especially  the  ap- 
pearance of  animals  on  the  right  or  left  hand.  In  classical 
antiquity,  however,  omens  appear  to  have  multiplied,  and 
to  have  been  the  subjects  of  more  curious  superstition  in 
later  than  in  earlier  ages.  There  arc  numberless  omens 
in  Homer ;  but  they  are  generally  of  the  simplest  descrip- 
tion r  —  thunder  and  lightning ;  the  appearance  of 
sacred  birds,  especially,  as  some  critics  hare  ot 
those  which  have  the  highest  flight,  and  might  be 
posed  to  have  arrived  immediately  from  the  thron 
Jove  himself.  Omens,  among  the  Greeks  (and,  we 
add,  among  almost  all  nations  in  periods  of 
and  among  the  vulgar  of  the  present  day), 
vided  into  three  classes :  those  d 
currences,  relating  to  inanimate  < 
quakes,  phosphoric  appearances,  Ac. ; 1 
animals,  especially  birds,  the  region  of  their  ap 
their  voices,  Ac. ;  and  those  which  the  individual 
from  sudden  sensations  of  his  own.  Sneciing,  in  mot 
times  and  countries,  has  been  a  pccnllarly  ominous  oc- 
currence. The  Romans,  as  if  well  known,  carried  the 
science  of  omens  to  a  very  profound  depth  :  the  flight  of 
birds  was  the  main  element  in  augury ;  the  omens  af- 
forded by  the  entrails  of  sacrificed  animals,  in  the  learn- 
ing of  ertispicium.  One  remarkable  variety  between  Greek 
and  Roman  divination  has  often  been  noticed:  the  right 
hand  iu  the  former  generally  denoted  good  luck,  and  the 
left  the  contrary.  Among  the  Romans  this  rule  was  re- 
versed, although  their  writers  in  later  times  often  adopt 
the  Greek  mode  of  expression.   See  Augurs. 

OME'NTUM.  (So  called  from  Lat.  omen,  because 
the  soothsayers  prophesied  from  its  inspection.)  The 
membrane  Is  formed  of  a  duplicature  of  the  peritoneum, 
and  encloses  more  or  less  fat.  It  Is  attached  to  the  sto- 
mach, and  lies  on  the  anterior  surface  of  the  intestines. 

O'MNIBUS.  (Lat.  for  aU.)  The  name  given  to  a 
peculiar  kind  of  public  carriage,  too  weil  known  to  r*- 


pecuhar  kind  of  public  carnage,  too  wen  snow 
quire  to  be  described,  which  takes  a  number  of 
gers  at  a  cheap  common  rate.   They  were  first  kit 


Digitized  by  Google 


OMNIUM. 


OPERA. 


Into  Pari* 


Continent?^ 
OMNIUM, 
to 


it  In  IMft,  whence  they  were  introduced  Into 
In  18» ;  and  they  are  now  to  be  met  with  In 
very  large  town  both  of  thii  country  and  the 


In  Finance,  a  term 
the 


Dictionary  of  Cotnmcrcr  ) 

O'MNlVORES.  (Lat.  ornnls,  all,  and  roro,  /  eat.) 
The  name  given  by  Temminck  to  an  order  of  bird*,  in- 
cluding those  Inscssorial  species  which  feed  on  both  ani- 
mal and  vegetable  substances  ;  a*  the  tUrling. 

OMOH  YOI'DKUS.  A  muscle  which  pulls  the  oi  hi  - 
oides  obliquely  downwards :  It  is  sometimes  called  the 
eoraeohyoideu » :  it  arises  from  the  superior  Costa  of  the 
scapula,  and  is  Inserted  into  the  base  of  the  os  hyaides. 

OMPHALO'DIUM.  (Gr.  sts^rnXn,  the  navel.)  The 
centre  of  the  hilum  ©fj»  seed,  through  wn,<^  tnc  n.^"j 

Integuments. 

OMPHALOTOMY.  (Gr.  ,and  «,"»«•,  /  rut  ) 

The  division  of  the  navel  string. 

ON'AGRA'f  "E.E.  (Omagra,  an  old  name  for  the  genus 
.t-lnothera.)  An  extensive  natural  order  of  Polypetalous 
Exogenous  plants,  very  common  In  gardens,  where  they 
are  much  valued  for  the  beauty  of  their  flowers.  They 
are  known  by  all  the  parts  of  their  flowers  being  arranged 
in  fours.  The  genera  Fuchsia,  (Enothera,  and  Epitobium 
sre  common  illustrations  of  the  order. 

ONE'IROCRI'TICS,or  ONEIROCR1TICAL  SCI- 
ENCE. (Gr.  •»«<«,  ami  /  pidfie.)  The  science 
of  Interpreting  dreams:  treated  of  by 
Macrobius,  and  other  classical  writers ;  by 
Aquinas,  and  others  of  the  schoolmen  I  and,  aim,.., 
other  moderns,  by  C'ardanus,  and  Mak>,  a  Neapolitan 
r.  According  to  all  these  writers,  the  secret 
"  science  consists  In  the  relation  supposed 
the  dream  and  the  thing  signified  ;  but 
thejr  are  far  from  keeping 

"ONE °IRdOD Y'NU*  ^Gr!"E2r<Mi 
Disturbed  dreams,  including  the  nightmare  and  som- 
nambulism. 

ONISC'1'D.X.  The  name  of  a  family  of  Isopodous 
Crustaceans,  of  which  the  wood-louse  (Onucut)  is  the 

type. 

(PNOMANCY.  or  ONO'MOMA'NCY.  (Gr.  msstm, 
a  name,  and  stmsruss,  prophecy.)  A  species  of  divination 
from  the  letters  of  a  person's  name.  Many  fancies  of  this 
sort  were  current  among  the  ancients ;  sucn  as  that  names 
la  which  the  numeral  letters  amounted  to  the  highest 
•urn  were  most  lucky. 

ONOMA'STICON.  (Gr.  msfxm.)  A  work  containing 
words  or  names,  with  their  explanation,  arranged  in  al- 
phabetical or  other  order;  a  dictionary,  commonplace 
book,  he.  The  best  known  work  under  this  title  is  the 
Onom.  of  Julius  Pollux.  In  ten  hooks,  a  valuable  reper- 
tory of  ancient  philological  learning. 

ONOMATOPOEIA.    (Gr.  name ;  *wt»,  / 

make.)  Literally,  the  making  or  manufacture  of  names  ; 
»  word  expreesingby  Its  sound  the  thing  represented. 


O  »  nXiOm  i.,Tte  w&arm  fin  fin  fiaifa, 

•hows  that  the  modern  Greeks  have  not  correctly 
r<-uined  the  sound  of  the  eta  (which  they  pronounce 
like  our  e),  as  the  sound  imitated  from  nature  would  not 
be  thus  represented.  Ennlus  imitated  the  sound  of  a 
trumpet  by  the  word  tarataniara ;  and,  to  represent  the 
•.roakingof  frogs,  Aristophanes  u»ed£;i«iai«i|**«|««x£. 
<  rVogi,  i.  20y.)  Greek  and  German  are  peculiarly  rich 
In  words  of  this  description.  M.  Charles  Nodler  has 
*  a  dictionary  of  those  In 


toftVftsginii 
ce  M  r 


See  Metaphysics. 
ONY'CHIA.   (Gr.  „■,-,  the  nail.)   A  whitlow. 
ON Y'C HOTEL' THIS.    (Gr.  *v«f,  a  daw;  note,  a 
ralamary.)   The  name  of  the  genus  of  Calamaries,  in 
*hi.-h  the  suckers  of  the  cephalic  appendages  are  armed 
*ith  a  book. 

O'NYX.   A  regularly  banded  agate,  much  prised  for 
rameos,  especially  where  the  colours  are  very  distinct 
opposed.    Any  stone  exhibiting  layers  of  two  or 


colours  strongly  contrasted  Is  called  an  onyx. 

O'jttx.  In  surgery,  an  abscess  of  the  cornea  of  the 
eye ;  so  called  from  Its  resemblance  to  the  stone  termed 
an  onyx.  

O'OLITB.  (Gr.  aw.  an  egg,  and  XiBt,  a  stone.)  A 
granular  variety  of  carbonate  of  lime,  frequently  called 
roettone.  The  frequency  of  the  occurrence  of  this  par- 
ticular form  of  limestone  in  a  great  series  of  deposits,  ly- 
ing between  the  subcretaceous  formations  and  the  new 
red 


whole  series  the  i 
In  England  and 


OOZO'A.  (Or.  mm,  an  egg, 
applied  by  Ficinus  and  Carus 
the  animal  kingdom,  including 


It  Is! 


those  in  which  the 


Incompletely  deve- 
loped, and  in  which  th'e  organisation  resembles  the 
simple  condition  or  the  ovum  of  the  higher  classes.  This 
division  corresponds  to  the  Acrita. 

OPA'CITY.  (Lat.  opacus,  dark.)  In  Optics,  that 
quality  of  bodies  which  renders  them  opaque,  or  incapable 
of  transmitting  light.  According  to  the  Newtonian  theory 
of  light,  opacity  in  natural  bodies  arises  from  the  multi- 
tude of  reflections  caused  In  their  Internal  parts.  Newton 
thought  It  probable  that  the  molecules  of  opaque  and  co- 
loured bodies  are  separated  by  minute  pores,  either  en- 
tirely void,  or  Ailed  with  some  subtle  matter  of  a  different 
density  from  the  body.  If  light  enters  such  a  body,  and 
experience  proves  that  it  docs  penetrate  the  surfaces  of 
opaque  bodies,  it  will  be  reflecteu  on  encountering  a  mole- 
cule ;  and.  If  the  molecules  are  extremely  minute  (in  com- 
parison of  those  of  transparent  bodies),  the  number  of  re- 
flections may  become  so  great  that  no  part  of  the  light  will 
again  escape  from  the  surface.  On  this  hypothesis.  Sir  J. 
lierschel  remarks,  that  unless  we  admit  a  cause  of  opa- 
city in  atoms  different  from  that  which  causes  it  in  their 
aggregates,  the  atoms  cannot  be  otherwise  than  abso- 
lutely pellucid,  since  no  reflections  can  take  place  where 
there  are  no  Intervals,  and  no  change  of  medium.  Of 
the  sufficiency  of  this  cause,  either  In  natural  bodies  or 
atoms,  there  does  appear,  he  adds,  some  room  for  doubt, 
as  it  seems  difficult  so  to  conceive  their  internal  reflec- 
tions that  the  rays  subjected  to  them  shall  be  all  and  for 
ever  retained,  entangled,  as  it  were,  and  running  their 
rounds  from  atom  to  atom,  without  a  possibility  of 
reaching  the  surface  and  escaping  ;  which,  were  they  to 
do.  it  is  evident  that  every  body  so  constituted  receiving 
a  beam  of  light  would  In  fact  only  disperse  it  in  all  di- 
rections In  the  manner  of  a  self-luminous  one.  (Ency. 


O'PAL. 

descent  reflection  or  light  |  It  is  very  brittle, 
of  silica,  with  about  10  per  cent,  of  water.  £ 
In  some  of  Its  characters  resembles  the  preceding ;  but  it 
has  no  play  or  colours,  and  Is  abundant,  the  former  being 
a  very  rare  mineral.  Opal  is  found  in  different  parts  ot 
Europe,  but  particularly  in  Hungary ;  in  the  East  Indies, 
&e.  (For  some  curious  details  as  to  this  stotu 
Hist.  Not.,  lib.  37.  c.  6J 

OPALI'ZED  WOOD.   Wood  petrified  by 
acquiring  a  structure  resembling  common  opal. 

CPPEN  FIELD  LAND.  Arable  lands  unenclosed  by 
hedges  or  other  fences,  and  in  the  occupation  or  different 
individuals,  or  under  different  crops.  In  former  times, 
only  those  parts  of  a  farm  which  lay  around  the  farm- 
yard were  enclosed,  while  the  more  distant  parts  were 
open,  and  called  open  fields,  or  out  fields. 

O'PENINGS.  In  Architecture,  the  piercings  or  un- 
filled parts  in  a  wall,  left  for  the  purpose  of  admitting 
light,  air,  Ac. 

0*PERA.  (Ital  work.)  A  musical  drama,  in  which 
the  music  forms  an  essential  part,  and  not  merely  an  ac- 
companiment. The  whole  dramatic  art  of  the  ancients 
possessed  much  of  an  operatic  character.  The  choric 
parts  were  sung  ;  and  ir  the  dialogue  was  not  carried  on 
in  the  musical  tone  termed  recitative  in  modern  times,  it 
was  certainly  delivered  in  an  artificially  raised  and  sus- 
tained key,  very  different  from  the  ordinary  or 
speech.  The  first  operas  in  modern  times  w 
formed  In  Italy,  about  the  end  of  the  Kith  centui 
Orphco  of  Polls iauo  has  been  cited  as  the  first  i 
piece  of  this  sort.  Jean  Antoine  Bair 
opera  into  France,  where  the  earliest  representation  of 
this  kind  is  said  to  have  taken  place  at  the  marriage  of 
the  Due  de  Joyeuse.  In  15*2.  In  1707.  the  opera  of 
Arsinoe,  consisting  of  English  words  adapted  to  Italian 
airs,  was  performed  at  Drury  Lane,  and  a  succession  of 
entertainments  of  this  kind  terminated  In  the  Italian 
opera.  The  first  attempt  at  a  wholly  English  opera  was 
made  by  Sir  William  IE Avenant.  in  1656.  The  opera  Is 
divided  into  seria  and  bwjfa,  according  to  the  subjects 
and  the  character  of  the  music  ;  and  between  the  limits 
of  both  there  is  a  third  species,  or  mezzo  stilo,  not  very 
accurately  definable.  The  opera,  properly  speaking,  ad- 
mits only  of  singing  and  recitation,  although,  in  some  of 
the  German  operas,  dialogue  is  also  introduced.  The 
romantic  opera,  which  is  considered  as  a  German  inven- 
tion, is  a  compound  between  the  two  Italian  species. 
Metastasio  In  Italy,  and  Goethe  in  Germany,  have  both 
written  for  the  opera ;  but  these  are  splendid  exceptions, 
and  the  poetry  has.  In  most  Instances,  been  held  entirely 
subservient  to  the  music.  At  the  beginning  of  last  cen- 
tury the  opera,  on  its  more  'general  introduction  into 
France  and  England,  was  attacked  as  an  absurdity  by 
almost  all  the  wits  and  critics  of  the  day.  There  were 
not,  however,  wanting  defenders  of  this  favourite  child 
of  the  gay  and  fashionable  world ; 
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OPERA-GLASS. 

them  was  Voltaire,  to  whose  apology  for  the  opera,  in  the 
preface  to  his  tragedy  of  CKdipe,  we  take  leave  to  refer 
the  reader. 

OPERA-GLASS.  A  small  telescope  used  in  theatres, 
whence  it  has  its  name. 

The  common  opera-glass  is  nothing  else  than  the 
Galilean  telescope,  invented  by  Galileo  in  1609,  which 
was  tin:  first  ever  employed  for  the  purpose  of  exploring 
the  heavens.   A  section  of  the  instrument  Is  represented 

in  the  annexed 
figure.  It  con- 
sists of  an  ob- 
ject glass  A  B, 
the  focal  length 
of  which  is  usu- 
ally from  4  to  8 
inches.  The  eye- 
glass.  C  D.  is  a 
from  half  an  Inch 
to  2  inches  focus  ;  the  distance  between  the  two  lenses  is 
fwjn.-il  to  the  difference  of  their  focal  lengths  ;  and  the 
magnifying  power  Is  in  the  ratio  of  those  lengths.  Kays 
of  light,  R  R,  falling  on  the  object  glass,  are  refracted 
towards  the  axis  X  Y,  and  proceed  to  meet  in  the  focus 
of  the  lciii  at  F.  But  before  they  reach  that  point  they 
are  intercepted  hv  the  concave  lens  C  D,  the  focus  of 
which  it  also  at  F.  and  by  which  they  are  restored  to 
their  parallelism.  The  rays,  therefore,  proceeding  from 
the  object  enter  the  eye,  which  is  applied  to  the  lens 
C  D,  without  crossing  each  other,  or  forming  an  image ; 
and  hence  the  distinctness  of  the  Galilean  exceeds  that 
of  all  other  telescopes ;  hence,  also,  there  is  no  Inver- 
sion of  the  Image,  and.  as  there  are  only  two  glasses,  the 
loss  of  light  is  inconsiderable. 

The  lens  A  B  may  be  either  single  or  compound.  If  a 
single  lens  of  plate-glass  is  used,  it  should  be  nearly  con- 
vexo- plane ;  if  a  convex  of  plate  and  a  concave  of  flint 
be  combined  to  form  the  compound  lens,  the  former 
should  be  nearly  convexo-plane,  and  the  latter  concavo- 
plane.  As  to  the  eye-glass,  it  is  always  single;  and  the 
plano-concave  form  Is  perhaps  better  than  the  double 
concave,  the  eye  being.  In  fact,  never  placed  in  actual  con- 
tact with  it.  For  any  magnifying  power  above  3  or  4,  it 
ought  to  be  limited  to  an  aperture  rather  lets  than  that 
of  the  pupil  of  the  eye ;  and  where  distinct  vision  is  de- 
sired, the  eye  should  be  placed  as  accurately  as  possible 
on  the  axis  of  the  instrument.  (Coddington's  Optics.) 

The  area  or  field  of  view  of  this  Instrument  is  very  li- 
mited, and  for  this  reason  it  cannot  be  used  with  any 
high  magnifying  power.   See  Telescope. 

OPE'RCOLUM.  (Lat.  operio.  /  cover.}  Thelldof 
any  thing :  applied  by  ImtanisU  to  the  cap  of  the  pitcher 
of  Nepenthes,  to  the  loose  apex  of  such  fruits  as  that  of 


i  ,<vtkis.  to  the  conical  limb  of  the  calyx  of  E 
and  to  the  body  which  closes  up  the  theca  of  a 

Operculum.  In  Zoology,  this  term  is  applied  to  the 
apparatus  supported  by  four  bones  which  protects  the 
gills  of  fishes  ;  also  to  the  horny  or  calcareous  plate 
which  closes  the  aperture  of  univalve  shells ;  and  to  the 
four  calcareous  pieces  which  defend  the  entrance  to  the 
tube  of  Balanites  or  bell-barnacles. 

OFHICLEl'DE.  (Gr.  ftt,  a  serpent,  and  nUit,  a 
key.)  The  largest  brass  wind  instrument  used  in  the 
orchestra  of  the  trumpet  species,  and  forming  the  bass  to 
that  class  of  instruments :  its  compass  Is  from  double  B  b 
to  A  b  above  the  line,  in  the  bass  clef,  being  three  oc- 
taves. 

OPHI'DIANS,  Ophidia.  (Or.***,  and  ul«,  form.) 
The  name  of  the  order  of  reptiles  which  Includes  all  the 
serpentiform  species  of  that  class,  corresponding  to  the 
Amphibia  serpentes  of  Linmeus. 

O'PHIOMANCY.  (Gr.a?«,and  t^amm.  prophecy.) 
The  art  of  divination  from  serpents.  Thus  the  seven 
coils  of  the  serpent  seen  on  the  tomb  of  Anchises  were 
held  to  Indicate  the  number  of  years  of  JEncas's  ' 
wanderings :  — 

Sentrm  etenim  (rrrcn,  u^Kcna  volutnin 


O'PHITES.  (Gr.  »;>-..  I  The  name  of  an  early  sect 
of  Christian  heretics,  who  emanated  from  the  Gnostics, 
so  called  from  their  worshipping  the  serpent  that  tempted 
Eve.  They  considered  the  serpent  as  the  father  of  all 
the  sciences,  which,  but  for  the  temptation  of  our  first 
parents,  would  never  have  been  known.  (Moshcim, 
Eccl.  Hist.,  vol.  I.) 

OPHIU'CHUS,  or  OPHIU'CUS;  also  called  Ser 

Ccntarius.    One  of  the  constellations  of  the 
emisphere. 

OPHTHA'LMI  A, or  OPHTHALMITIS.  (Gr.  . 
stat.theeye.)  Inflammation  of  the  eye.  This  term  is 
applied  to  diseased  action  of  various  parts  of  the  eye.  In 
common  cases  its  seat  Is  the  conjunctiva  membrane.and  it 
is  relieved  by  fomentations  or  warm  water  or  of  decoction  of 
poppy-heads,  by  leeches,  cupping,  purging ;  and,  in  violent 
cases,  these  depletive  measures  must  sometimes  be 
carried  to  a  considerable  extent,  and  aided  by  blisters  to 
the  temgle  or  nape  of  the 


OPIUM. 

times  been  of  service.  When  all  inflammatory  symptom* 
have  subsided,  local  astringents,  and  mild  strengthening 
eye-waters,  may  be  resorted  to ;  but  so  long  as  any  inflam- 
mation remains  they  should  be  most  cautiously  applied. 
Sometimes  the  iris  u  the  seat  of  inflammation.  This  is 
attended  with  fever,  great  intolerance  of  light,  and  pain, 
and  requires  the  same  treatment.  It  sometimes  terminates 
In  a  small  abscess,  which  discbarges  its  contents  : 
interior  chamber  of  the  eye,  and  the  sight  la  < 
by  the  permanent  damage  done  to  the  part. 

There  is  another  form  of  ophthalmia  in  which  the  > 
junctiva  and  inner  membrane  of  the  eyelids  becomes  in- 
flamed and  purulent,  as  in  the  Lf&f>tian ophthalmia,  which 
form  of  the  disease  Is  highly  contagious.  The 
and  purulent  inflammation  of  the  eyelids  is  so  | 
close  or  distort  them,  and  the  ulceration 
tends  over  the  cornea;  the  humours  escape,  the 
organ  is  frightfully  disorganised,  and  the  I 
tends  the  whole  progress  . 
Is  Indescribable.  The  treatment  originally 
. .  and  purging :  the  plan 
was  to  give  nauseating  doses  of  f 
to  remove  the  granulations  by  the  scisson 
afterwards  to  apply  solutions  of  nitrate  of  silver  or  . 
to  prevent  their  reproduction. 

There  is  a  variety  of  ophthalmia  called  metastatic  .caused 
by  the  translation  of  some  other  disease,  such  as  gout,  or 
by  the  application  of  some  morbid  poison  to  the  part,  its 
treatment  depends  upon  its  origin. 

The  purulent  opthalmia  of  new-born  infants  generally 
yields  to  the  skilful  application  of  mild  astringent  eye- 
waters, and  to  gentle  aperients. 

After  the  small-pox  and  measles,  and  some  fevers,  es- 
pecially in  scrofulous  habits,  the  glands  of  the  eyelids 
form  a  morbid  secretion,  which  irritates  and  glues  to- 
gether the  parts.  This  disease  has  been  termed  psoruph- 
thalmia  /  it  frequently  yields  to  fomentation  with  warm 
water,  to  a  drop  of  vinous  tincture  of  opium  Into  the 
eye  at  bedtime,  and  to  the  application  of  the  ointment  of 
nitrate  of  mercury  or  red  precipitate. 

O'PIATE.   (Gr.  th,  Juice?)   A  medicine  producing 
sleep.   See  Anodyne. 
OPISTHO'GR Ai  m  M    (Gr.  behind,  and 

I  write.)  In  Classical  Antiquity,  a  set  of  tickets,  or 
roll  of  parchment  or  paper,  answering  the  purpose  of  a 
memorandum  book  or  commonplace,  book,  to  enter 
notes  and  other  extemporary  matters  to  be  revised  after- 
wards ;  to  called  from  being  written  over  both  on  the 
front  and  back.  Any  ordinary  MS.  in  which  the 
transcriber  had  employed  both  the  front  and  back  of  the 
papyrus  was  indeed  an  oplsthograph,  strictly  so  called ;  a 
practice  to  which  allusion  is  made  in  the  wcll-knowD 
verse  of  Juvenal  :  — 

Serlpto*  et  in  1<tro,  nee  dam  finltat  Oftu. 

OPISTHOTONOS.  (Gr. 
n»a,  I  draw.)   A  spasmodic  action  of  the 
which  the  body  it  bent  backwards. 

O'PIUM.  {Gr.  s*«.  Juice.)  The  inspissated  juice  of 
the  poppy,  obtained  by  wounding  the  unripe  seed  <ap- 
sules  of  the  Papaver  somntferum,  collecting  the  milky 
Juice  which  exudes  and  dries  in  the  sun,  and  kneading  ft 
into  cakes.  The  cakes  or  the  best  opium  are  covered 
externally  with  pieces  of  dried  leaves  and  the  seed  cap- 
sules of  some  species  of  Runtex.    It  should  be  of  a  rich 


brown  colour,  tough  consistency,  and  smooth  uniform 
texture ;  its  peculiar  narcotic  smell  should  be  strong  and 
fresh  :  its  taste  bitter,  warm,  and  somewhat  acrid.  The 
chemical  analysis  of  opium  has  rendered  it  probable  that 
its  activity  as  a  medicine  depends  upon  the  presence  of  a 
peculiar  alkaline  base  called  morphia,  in  combination 
with  an  acid  which  has  been  termed  meconic  acid.  Opium 
also  contains  narcotine,  narceine,  codein,  gum  resin,  ex- 
tractive matter,  and  small  portions  of  other  proximate 
principles. 

The  chief  countries  in  which  opium  is  prepared  are 
India,  Egypt,  Turkey,  and  other  parts  of  Asia ;  it  is 
even  cultivated  in  Italy,  France,  and  England,  but  the 
climate  of  Europe  seems  to  be  too  uncertain  to  allow  of 
its  regular  production.  Opium  is  pretty  extensively  u*«M, 
lioth  as  a  masticatory  and  in  smoking,  in  Turkey  and 
India;  but  its  great  consumption  Is  In  China  and  the 
surrounding  countries,  where  the  habit  of  smoking  It  has 
become  all  but  universal.  The  supplies  for  the  Chinese 
market  are  derived  from  India  and  Turkey,  but  chiefly 
from  the  former.  Indian  opium  is  distinguished  into 
three  kinds :  the  Patna  or  that  grown  in  the  province 
of  Bahar,  the  Benares,  and  the  Malwa ;  of  which  the 
first  is  in  the  highest  repute.  The  cultivation  of  opium 
in  India  it  a  strict  government  monopoly.  Every  one 
who  chooses  may,  within  the  prescribed  regulations,  en- 
gage in  the  opium  cultivation  ;  but  the  drug,  when  pre- 
pared, must  all  be  sold  to  the  government  at  a  uxrd 
price,  which  is  said  to  be  so  far  from  remunerating  the 
growers  that,  were  it  not  for  the  advances  which  govern  - 
are  obliged  to  make  to  enable  them  to  carry  on  I " 
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OPOBALSAM. 

in  the  greater  portion  or  India.  This  monopoly  has  t 
-ntnettmes  yielded  a  nett  revenue  of  1,000.000V.  a  rear. 
This  revenue  hat,  however,  of  late  years  materially  de- 
<  rea*rd.  owing  to  the  introduction  Into  China  of  large 
lupplles  of  opium  from  Turkey,  into  which  it  Is  found 
impossible  to  extend  the  monopoly.  The  Bast  India 
opium  is  exported  in  chests  of  159 J  lbs.  each.  The  In- 
troduction of  opium  into  China  was  a  legitimate  branch 
of  traffic  down  to  the  dote  of  the  last  century.  Ever 
since  that  period,  however,  the  trade  has  been  cont ra- 
the Chinese  government  has  issued 


land;  but  though  the  Chinese  government  has  issued 
edict  upon  edict  prohibiting  the  importation  of  the 
drug,  the  consumption  of  Indian  opium  in  China  has,  in 
little  more  than  forty  years,  risen  from  1000  to  about 
27.000  chests  per  annum.  Such  an  extraordinary  in- 
cr«ue  in  a  trade  prohibited  by  law  is  attributable  only 


by  law  is 

"of  the  Chinese  authorities.  At  first 
was  carried  on  at  Whampoa,  fifteen  miles  be- 
low Canton ;  and  next  at  Macao,  whence  it  was  driven 
by  the  exactions  of  the  Portuguese ;  and  the  principal 
entrepot  was,  till  the  recent  outbreak  of  hostilities  be- 
tween the  British  and  Chinese,  in  the  bay  of  Llntin.  The 
opium  is  kept  on  board  ships,  commonly  called  receiving 
ships,  of  which  there  are  often  ten  or  twelve  lying  to- 
gKner  at  anchor.  The  sales  arc  mostly  effected"  by  the 
I'nglish  and  American  agents  in  Canton,  who  give  orders 
for  the  delivery  of  the  opium  ;  which,  on  the  order  being 
produced.  Is  handed  over  to  the  Chinese  smuggler,  who 
tomes  alongside  at  night  to  receive  it.  Frequently,  how- 
ever, the  smuggler  purchases  the  opium  on  his  own  ar- 
<  ount,  paying  l"r  it  on  the  spot  in  silver,  it  being  a  rule  of 
the  trade  never  violated  that  the  money  must  be  paid  be- 
fore the  opium  is  delivered.  When  the  drug  Is  landed,  the 
lavs  are  equally  set  at  defiance  in  its  progress  through  the 
country,  smoking  houses  being,  it  is  said,  every  where 
established.  During  the  first  ten  years  of  the  present 
century,  the  exports  from  India  to  China  were  about 
2,V»  chests.  In  IH2I-I&22,  after  the  introduction  of 
Malwa  opium  Into  the  markets  of  Bombay  and  Calcutta, 
the  exports  increased  to  4,638  chests ;  and  owing  no 
doubt  to  the  greatly  increased  supply  and  lower  price 
of  the  article,  the  exports  in  IR31-1832  exceeded  20.000 
chests,  worth  more  than  13.000,000  dollars  ;  and  in  1*37- 
143*  exceeded  30,000  chests,  worth  20  000,000  dollars. 
In  the  beginning  of  1*39  the  Chinese  authoriti 

put  a  stop  to  op! 
that  consequently 
not  having  yet  been 

r  upon  to  intricate  a  question, 
shall  merely  observe,  that  whatever  may  be  the  ro- 
of the  negotiations  now  pending,  no  system  of  re- 
bow  rigorous  soever,  will,  in  all  probability, 
ever  be  able  to  check  the  smuggling  of  opium  into  China, 
w  here  the  popular  tastes  and  habits  are  so  decidedly  in 
its  favour.  The  opium  consumed  in  England  is  derived 
chiefly  from  Turkey ;  but  the  supply  Is  liable  to  great 
fluctuations.  Thus,  In  1830,  the  quantity  Imported  irum 
Turkey  amounted  to  192,136  lbs  ;  in  the  following  year, 
to  8,1*4  lbs. ;  In  1833,  to  72,020  lbs.  ;  and  In  1834,  to 
1 2.438 lbs.  This  remark  is  applicable  to  all  the  other 
places  whence  opium  is  imported  Into  England,  as  well 
as  to  the  quantity  annually  re-exported  from  England. 
Previously  to  1928,  the  duty  upon  opium  was  9*.  per  lb. ; 
but  in  that  year  it  was  reduced  to  4*. ;  and  again  in  1836 
to  1«.,  where  It  has  since  remained. 

0*POBA'LSAM.  (Gr.  tsm,  Juice,  and  .-%>  bal- 
sam. )  Balsam  or  balm  of  Gilead.  A  compound  of  resin 
and  essential  oil  of  a  peculiar  fragrancy.  It  exudes  from 
a  species  of  Amy  si*. 

OPODK'LDOC.  A  term  Invented  and  formerly  ap- 
plied by  Paracelsus  to  a  plaster  for  all  external  injuries  ; 
but  in  modern  usage  it  signifies  a  liniment  made  by  dis- 
solving soap  in  alcohol,  with  the  addition  of  camphor  and 
volatile  oils. 

OPO*PONAX.  A  gum  resin  having  a  peculiar  and 
rarrior  disagreeable  odour,  formerly  used  In  medicine. 
It  is  the  produce  of  the  Pastinaea  opoponax. 
OPO'SSUM.  The  common  name  of  the  Marsupial 
of  the  genus  Didelpkis,  characterised  by 
»,  six.  incisors,  canines,  and  molars  ;  by 


as  might  be  expected,  are 
in  their  habits;  and  feed  on  a  mixed  diet,  in  which 
animal  food  preponderates.  The  larger  species  have  a 
well-developed  abdominal  pouch,  in  which  the  young  are 
received  at  a  singularly  early  stage  of  development.  In 
some  of  the  smaller  opossums  the  characteristic  pouch 
is  nearly  rudimentary,  and  the  young  are  carried  by  the 
parent  on  the  back,  where  they  cling  to  the  fur,  and 
likewise  hold  on  by  entwining  their  little  prehensile  tails 
round  that  of  the  mother:  the  name  Didelpbis  dor  tiger  a 
is  on  this  account  given  to  one  of  the  species.  The  true 
opossums  are  now  limited  to  the  American  continent;  but, 
during  the  Eocene  period,  there  were  species  of  Didelphis 
in  both  France  and  England. 

PPO SPTION.  ( Lat.  onpodtlo. )  In  a  general  sense, 
the  fact  "fbemg  «Q  » 


OPTICS. 

ment.  In  Politics,  the  name  given  in  Great  Britain  to  the 
party  in  parliament  opposed  to  the  administration  for 
the  time  being,  and  which  would  most  likely  succeed  to 
power  were  it  displaced.  A  party  in  parliament  which, 
though  opposed  to  government,  has  no  chance  of  succeed- 
ing to  power  were  ministers  dismissed,  is  not  usually 
characterised  by  the  term  Opposition. 

Opposition,  in  Astronomy,  denotes  the  aspect  of  two 
bodies  when  diametrically  opposite  to  each  other.  Thus 
the  moon,  or  a  planet.  Is  said  to  be  in  opposition  with 
the  sun  when  It  passes  the  meridian  at  midnight. 

Opposition.    In  the  Fine  Arts,  contrast ;  which  see. 

OPS.  In  Mythology,  the  Latin  appellation  of  the 
Grecian  goddess  Khea  or  Cybele;  which  sec. 

OPSIt>MKTRR^(Gr.  U»r.  »fkl>™d 

limits  of  distinct  vision  in  different  Individuals,  and  con- 
sequently for  determining  the  focal  lengths  of  lenses  ne- 
cessary to  correct  imperfections  of  the  ere.  A  contriv- 
ance for  this  purpose,  by  M.  Lehot,  is  described  in  the 
Annates  de$  Sciences  d"  Observation  for  June  1829,  and  in 
the  Notes  by  M.  Quetelet  to  the  French  translation  of 
HerscheTs  Treatise  on  Light.  Its  principle  depends  on 
the  appearance  presented  by  a  straight  line  placed  very 
near  the  eye,  in  the  direction  of  its  axis  ,  and  the  principle, 
is  carried  Into  practice  by  placing  a  thread  of  white  silk 
on  a  narrow  rule  covered  with  black  velvet,  and  fur- 
nlshed  with  a  suitable  apparatus  for  marking  the  exact 
points  at  which  the  thread  begins  and  ceases  to  b>? 
distinctly  seen,  when  held  in  a  certain  position  with  re- 
spect to  the  eye.  An  instrument  for  the  same  purpose, 
on  a  different  principle,  had  formerly  been  suggested  by 
Dr.  Young. 
OPTATIVE  MOOD.  See  Grammar. 
O'PTIC  NERVES.  The  second  pair  of  nerves.  They 
arise  from  the  tmalami  nervorum  optica  rum,  and,  perfor- 
ating the  bulb  of  the  eye,  form  the  retina. 

O'PTICS.  (Or.  •rrspsmi,  /  see.)  That  branch  of 
physical  science  which  treats  of  light  and  vision. 

The  theory  of  light,  and  the  different  hypotheses  re. 
specting  its  propagation,  having  been  explained  under  the 
term  LtOHT.  and  its  moat  remarkable  properties  being 
rider  their  respective  heads  (Chromatics.  Dip- 


paacTtow,  I  ntk 
pslactton,  Ac.) 


ion,  Re- 
ourselves  to  the 


we  shall  here  confine  ourselves  to  the 
the  phenomena  and  laws  of  vision,  and 
images  ;  and  this,  in  fact,  comprehends 
t  by  Optics,  in  the  strict  sense  of  the 


by  Optics, 

.—The  human  eye  is  of  a  spherical 
form,  having  a  slight  projection  in 
front.  The  annexed  figure  repre- 
sents a  horixontal  section  of  it 
through  its  axis.  It  consists  of 
three  principal  chambers,  filled 
with  different  humours,  or  trans- 
parent media  of  different  re- 
fractive powers.  The  first  of  these 
media,  occupying  the  anterior 
chamber  A,  is  called  the  aqueous 
humour,  and  consists  almost  entirely  of  pure  water.  The 
cell  in  which  the  aqueous  humour  is  contained  is  bounded 
on  its  anterior  side  by  a  strong  horny  transparent  sub- 
stance, called  the  cornea,  the  figure  of  which  is  an  ellipsis 
of  revolution  about  its  major  axis.  The  posterior  side  of 
the  cell  Is  formed  by  the  iris,  a  kind  of  circular  opaque 
screen,  consisting  of  muscular  fibres,  by  the  contraction 
or  expansion  of  which  an  aperture  in  its  centre,  called 
the  pupil.  Is  Increased  or  diminished  according  to  the  il- 
lumination, in  order  to  protect  the  eye  and  preserve  Its 
sensibility  by  equalizing  the  quantity  of  light  admitted 
Into  It.  The  second  humour,  called  the  crystalline  lens, 
B,  enclosed  In  Its  capsule,  lies  immediately  behind  the 
pupil.  Its  figure  is  a  solid  of  revolution,  having  its  an- 
terior surface  much  lets  curved  than  the  posterior  ;  and 
both  surfaces  are  ellipsoids  of  revolution 
crystalline  is 
^  at  the  outtkle ;  the  j™™™  oMer.s^y  serving 

my i*  iif\tr  the  centre*  The  third  or  i?itf~fuw  h tiniour,  t^t 
fills  the  posterior  chamber  of  the  eye.  This  fluid  scarcely 
differs  from  the  aqueous  humour,  either  in  specific  gravity, 
or  chemical  composition,  or  refractive  power. 

The  following  are  the  refractive  powers  of  the  different 
humours  of  the  eye,  according  to  Sir  David  Brewster,  f ' 
ray  of  light  being  incident  on  them  from  air :  — 


1-3879  133i>4 

But  as  the  rays  refracted  by  the  aqueous  humour  pass 
into  the  crystalline,  and  from  the  crystalline  into  the  vi- 
treous humour,  the  indices  of  refraction  of  the  separating 
surfaces  of  these  humours  will  be  — 

n  aqueous  humour  to  outer  coot  of  crystalline  J'0J££ 
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From  vitreous  to  crystalline  outer  coat 
From  ditto  to  ditto,  using  the  mean  lnd 
("  Optics,"  Cab.  Cyclopaedia.) 

The  posterior  surface  of  the  cell  of  the  vitreous  humour 
is  covered  by  the  retina,  d,  a  network  of  inconceivably 
delicate  nerves,  all  branching  from  the  optic  nerve,  O, 
which  enters  the  eye  obliquely  at  the  inner  side  of  the 
orbit,  next  the  nose.  The  retina  lines  the  whole  of  the 
cavity  C  from  r  to  r,  at  which  points  the  capsule  of  the 
crystalline  commences.  Its  nerves  are  immersed  in  the 
pigmentum  nigrum,  a  very  black  velvety  matter  which 
covers  the  choroid  membrane,  and  the  use  of  which  Is  to 
absorb  and  stifle  all  the  light  which  enters  the  eye  as  soon 
as  it  has  done  its  office  of  exciting  the  retina  ;  thus  pre- 
venting Internal  reflections,  and  consequent  confusion  of 
vision.  The  whole  of  these  humours  and  membranes 
are  contained  in  a  thick  tough  coat,  called  the  tderotica, 
which  unites  with  the  cornea,  and  forms  what  is  commonly 
called  the  whit*  of  the  eye.  The  spot  at  which  the  optic 
nerve.  O,  enters  the  eye  is  totally  insensible  to  the 
of  light,  and  is  therefore  called  the 
(Herschel  on  Light,  Ency.  Sletr.) 

From  this  description  of  the  eye  it  is 
in  passing  through  It  must  undergo  a  series  of 
in  the  same  manner  as  in  passing  through  a 
lenses.  When  a  pencil  of  luminous  rays,  pi 

and  penetrates  the  aqueous 
the  rays  is  diminished  by  this  first 
which  pass  through  the  pupil  undergo  a 
at  the  anterior  surface  of  the  crystalline,  which 
them  further  convergent ;  and,  on  leaving  the  crystalline 
and  passing  Into  the  vitreous  humour,  they  acquire  their 
final  degree  of  convergence,  and  proceed  to  form  an  Image 
at  a  focus  on  the  retina,  or  very  near  that  membrane. 
Experience  and  calculation  prove  that  when  vision  takes 
place  with  the  least  effort,  the  luminous  point  (or  any 
very  small  object  on  which  the  eye  is  fixed)  is  at  such  a 
distance  from  the  eye  that  the  rays  enter  the  eye  with 
precisely  that  degree  of  divergence  which  Is  required.  In 
order  that  after  suffering  the  several  refractions  they 
may  be  brought  to  meet  In  a  point  on  the  retina  itself. 
Hence  It  lias  been  concluded  tnat  the  sensation  of  sight 
is  caused  by  the  impression  made  by  light  on  the  retina, 
when  it  is  concentrated  on  It  in  a  single  point  or  within 
a  very  small  space. 

of  an  object  on  the  retina  is  evidently  In- 
verted with  respect  to  the 
position  of  the  object  itself; 
for  the  ray  proceeding  from 
the  upper  extremity  of  an  ob- 
object,  a,  falls  on  the  lower 
extremity  a'  of  the  image  on 
the  retina.  Writers  on  optics 
have  often  puxiled  there- 
to explain  the  cause  of  erect  vision 
ge ;  the  subject,  however,  is  not 
the  discussion  which  has  been  expended  on  it. 
«  Erect."  says  Sir  J.  Herschel, "  means  nothing  more  than 

the  ground,  and  the  feet 


having  the  head  farther  from 
nearer  than  any  other  part.  Now  the  earth, 
objects  which  stand  on  it.  preserve  the  same  relative  situ- 
ation in  the  picture  on  the  retina  that  they  do  In  nature. 
In  that  picture,  it  is  true,  men  stand  with  their  heads 
downwards,  but  then,  at  the  same  time,  heavy  bodies  fall 
upwards  ;  and  the  mind,  or  its  deputy  the  nerve,  which 
Is  present  in  every  part  of  the  picture,  judges  only  of  the 
relations  of  its  parts  to  one  another.  How  these  parts  are 
related  to  external  objects  Is  known  only  by  experience, 
and  judged  of  at  the  instant  only  by  habit." 

Another  circumstance,  the  cause  of  which  has  also  been 
much  discussed,  is,  that  although  an  image  of  each  object 
at  which  we  look  is  formed  on  the  retina  of  both  eyes,  the 
object  appears  single.  Single  vision  with  two  eyes  is  at- 
tributed by  Dr.  Smith  to  the  habit  of  referring  the  two 
Impressions  made  on  corresponding  points  of  the  two  re- 
tinas to  the  same  object ;  and.  in  fact,  if  we  press  slightly 
on  the  cornea  of  one  eye,  so  as  to  derange  its  optical  axis, 
the  two  images,  being  no  longer  on  parts  of  the  retina 
which  habitually  correspond,  will  appear  double.  Those 
who  have  had  one  eye  distorted  by  a  blow  see  double,  till 
habit  has  taught  them  anew  to  see  single,  though  the 
distortion  remains.  (  For  a  review  of  the  various  theories 
that  have  been  proposed  to  account  for  this  phenomenon, 
the  reader  may  be  referred  to  a  paper  on  the  Physiology 
of  Vision,  by  Professor  Wheatstone,  in  the  Pkit.  Tram. 
for  IH38.) 

Straight  lines  drawn  from  the  extremities  of  an  object 
a  b  meet  in  a  point  c,  nearly  in  the  centre  of  the  pupil,  in 
the  plane  of  the  iris,  which  point  is  called  the  optical 
centre  of  the  eye,  and  form  the  angle  acb,  which  is  called 
the  visual  angle.  On  leaving  the  crystalline  and  entering 
the  vitreous  humour,  the  rays  are  slightly  refracted,  and 
form  another  angle,  o'  c  b',  the  base  of  which  is  the  maK- 
nitude  of  the  image  on  the  retina.  These  two  angles  are 
not  perfectly  equal  ;  so  that  a'V%  the  magnitude  of  the 
image  onOie  retina,  or  the  apparent  magnitude,  is  not 


exactly  proportional  to  the  real  magnitude,  a  b,  for  a  jrlvm 
distance.  But  the  difference  is  so  small  that  it  may  In 
general  be  neglected,  and  then  the  visual  angle  becomes 
the  measure  of  the  apparent  magnitude  ;  or  the  apparent 
magnitude  of  an  object  is  proportional  to  its  linear  mag- 
nitude divided  by  Its  distance  from  the  eye. 

As  the  judgment  which  we  form  of  the  real  magnitude 
of  a  distant  object  depends  not  only  on  the  apparent 
magnitude,  but  also  on  our  estimation  of  its  distance, 
an  erroneous  estimate  of  the  distance  will  necessarily 
produce  an  illusion  with  respect  to  the  magnitude.  Such 
Illusions  are  frequent  in  the  night  time,  when  the  darkness 
prevents  us  from  distinguishing  the  real  places  of  objects 
and  their  relative  positions.  An  unusual  increase  or  de- 
ficiency of  the  transparency  of  the  atmosphere  produce* 
the  same  effect ;  and  at  sea.  where  little  assistance  can  be 
derived  from  the  appearance  of  intervening  objects,  it 
requires  a  particular  traink 
of  distances. 

The  effect  of  light  on  the  eye  has  a 
after  the  eye  Is  shut,  or  the  luminous  object 
During  the  twinkling  of  the  eye,  we  never  lose  sight  of 
the  object  on  which  we  are  looking  ;  and  if  a  bum  in*  stick 
be  attached  to  the  extremity  of  a  string,  and  wfc 
clrcleof  light  appears.  T 
M  rise  to  a  great  i 

which  appears  to  accompany  falling  meteors,  Ac.  It  was 
estimated  by  D'Arcy  that  the  light  of  a  live  coal,  whirled 
round  at  the  distance  of  165 feet,  maintained  its  Impression 
during  the  seventh  part  of  a  second.  Experiments,  how  • 
ever,  of  a  more  accurate  kind,  have  shown  that  this  time 
is  not  constant,  but  is  influenced  by  several  circumstances. 
Light  must  act  on  the  eye  for  some  continuance  of  time 
in  order  to  produce  a  complete  impression  ;  and  it  is  found 
that  the  time  during  which  the  impression  that  has  been 
produced  can  preserve  an  equal  Intensity  after  the  action 
of  light  has  ceased  is  greater  in  proportion  as  the  impres- 
sion is  less  intense.  On  the  contrary,  the  whole  duration 
of  the  impression  is  greater  as  the  light  is  more  intense. 
If  the  impression  has  been  made  by  a  strongly  illuminated 
object,  as  the  setting  sun,  it  often  passes  through  a  series 
of  different  colours  ;  in  other  circumstances,  it  < 
and  is  renewed  after  some  seconds ,  < 
so  on  several  times  in  succession. 

The  eye  possesses  considerable  power  of  adjusting  its 
parts  so  as  to  give  distinct  vision  for  all  distances  within 
certain  limits.  The  first  of  these  limit*  Is  the  least  dis- 
tance from  the  eye  at  which  small  objects,  as  the  print  r>f 
a  book,  can  be  seen  without  effort  ;  and  the  second,  the 
distance  at  which  the  image  of  the  object  becomes  < 
fused.  The  space  between  these  limits  is  the 
vision  ;  but  both  iU  extent  and  distance  from 
vary  considerably  with  respect  to 

and  sometimes  even  with  respect  to  the  two  eyes  of  the 


of 
the  eye. 


and  the 

dTft^Vbyabout  one  sixth  part  of  the 

All  the  refractions  which  take  place  in  the 
the  eye  are  in  the  same  direction  ;  consequent 
regarded  as  an  optical  instrument,  is  not  i 
The  absence  of  colour  about  the  Images  formed  on  the 
retina,  excepting  in  very  particular  cases,  is  to  be  ascribed 
in  part  to  the  small  breadth  of  the  pencil  of  luminous  ravs 
which  passes  through  the  pupil,  but  principally  to  the 
small  focal  distance  of  the  eye ;  la  consequence  of  which 
the  unequally  refrangible  rays  can  never  be  much  sepa- 
rated from  each  other.  It  has  also  been  surmised  ( Cod- 
dington'$  Optics)  that  a  com  pen  sat  ion  takes  place  between 
the  refractions  at  the  cornea  and  the  crystalline,  a  ray 
which  Is  less  refracted  by  the  former  being  more  re- 
fracted by  the  latter,  inconsequence  of  its  passing  through 
it  at  a  greater  distance  from  the  axis. 

Distinct  vision  depending  on  the  convergence  of  the  lu- 
minous rays  which  proceed  from  an  object  to  a  focus  on 
the  retina,  it  follows  that  if,  from  any  defect  in  the  original 
structure  of  the  eye,  or  any  deterioration  of  Its  form  or 
powers,  the  rays  which  enter  the  pupil  are  not  rendered 
sufficiently  convergent  to  meet  at  the  retina,  or  are  ren- 
dered too  much  so,  and  thereby  brought  to  a  focus  before 
they  reach  the  retina,  an  imperfect  and  indistinct  I 
will  be  produced.  It  happens  with  most  persons,  betw 


cages  of  thirty  and  fifty,  that  the  crystalline  lens  begins 
to  undergo  a  change,  by  which  not  only  its  form,  but  also 
Its  density  and  refractive  power,  are  altered  tn  such  a 
manner  as  to  leave  it  capable  of  affording  distinct  vision 
only  of  vory  remote  objects.  This  defect  is  remedied  by 
a  convex  lens,  which  makes  up  for  the  flatness  of  the  crys- 
talline, and  renders  parallel  rays  slightly  convergent  be- 
fore entering  the  eye.  Let  a  I  be  an  object,  c  the  lens, 
and  t  the  centre  of  the  eye,  ami  suppose  the  object  to  be 
placed  at  the  focal  distance  of  the  lens.  Since  the  ob- 
ject is  at  the  focus,  the  rays  of  a  pencil  diverging  from 
any  point  a  in  it  will  emerge  parallel  to  each  other  and 
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toac; 

brought  to  converge 
on  the  retina  at  a 
point  a',  su.  h  that 
e  a'  is  parallel  to 
nr.  Similarly,  ray* 
from  b,  after  refrac- 
tion through  the  Isms 
and  the  eye,  will  con- 
verge to  the  point  b\  such  that  eb*  \%  parallel  to  b  c.  Thu» 
a  distinct  image  a'  b'  will  be  formed  on  the  retina,  and  the 
apparent  angular  magnitude  of  the  object  teen  through 
the  lens  will  be  the  angle  a'  rb',  which  itequal  ton  c  b,  the 
aubtended  by  the  object  at  the  centre  of  the  lent. 


i  are  employed  in  the  form  of 
;  of  the  image  (which  in  thU  case  it  not 
led)  la  hardly  tenaible,  because  the  leu*  la  com- 
of  low  power,  and  because  the  perron  who  must 
it.  to  see  distinctly,  cannot  easily  make  a  comparison 
ween  the  appearance  of  an  object  seen  with  or  without 
the  lens.  The  lenses  of  spectacles  ought  to  be  of  the  me- 
niscus form  (tee  I. en*).  In  order  to  refract,  without  much 
indistinctness,  pencils  coming  to  the  ere  with  any  degree 
of  obliquity.  Such  spectacles  are  called  periscopic,  and 
their  advantage  was  first  pointed  out  by  Dr.  Wollaston. 

Sometimes  the  eye  Is  so  formed  that  its  power  of  giving 
convergence  is  too  great,  and  the  rays  are  brought  to  a 
focus  before  they  reach  the  retina.  Persons  having  this 
defect  are  called  shortsighted,  from  their  inability  to  see 
distant  objects  distinctly.  It  arises  from  an  increase  of 
density  in  the  central  part  of  the  cry  stalline ;  and  its  In- 
convenience is  obviated  by  a  concave  lens,  which  Increases 
the  divergence  of  the  rays  before  they  enter  the  eye. 
For  the  same  reason  as  mentioned  above,  the  lens  should 
be  of  the  convexo-concave  form,  that  is,  convex  on  the 
outer  side  and  concave  on  the  Inner  side,  the  curvature 
of  the  latter  being  greater  than  that  of  the  former.  This 
lens  diminishes  the  apparent  magnitude  of  objects,  but 
thretTect  is  scarcely  sensible.  (Smith  s  Optu  s .  Herschel's 
Treatise  on  Light,  Eney.  Metropolitans!  ;  Brewster's  Op- 
ties.  Cabinet  Cyclo. ;  Coddmgton's  Optics  ;  Lame,  Course 
rfV  Physique.)   For  optical  instruments,  see  Lkns,  Micro- 

•COPS,,    I  KLKsroFB,  &C. 

d  ^^Vman  nVbufty  hi TontraXthSion"^!^ 

M0irSMPUtfnr<Moral  Philosophy  and  Theology, 
ft  which  rcic«iT<ls  ptitsicjil  nod  tnorjit  evil  as  d^- 
the  universal  order  of  things:  so  that  every 


ORACLE. 

ORA.  An  bid  Saxon  coin,  valued  at  sixteen  pence, 
and  sometimes,  according  to  variation  of  the  standard,  nt 
twenty  pence.  The  word  is  of  frequent  occurrence  in 
Domesday  Hook,  and  in  the  old  records  of  the  kingdom. 

O'RACLE.  (Lai.  oraculum  ;  from  os,  a  month.)  The 
name  primarily  given  to  the  response  delivered  by  the 
ancient  heathen  divinities  to  those  who  consulted  them 
respecting  the  future,  but  afterwards  applied  both  to  the 
place  where  responses  were  given  as  well  as  to  the  di- 
vinities from  whom  the  responses  were  supposed  to  pro- 
ceed. To  the  desire  so  natural  to  man  to  obtain  • 
glimpse  into  futurity,  coupled  with  the 


that  his  destiny  was  predetermined  in  a  higher 
is  doubtless  to  be  traced  the  origin  of  the  art  of  div 
which  has  in  all,  but  more  especially  in  the  earlie 
of 

cases  ■ 

might  be  mistake  or  deception  ;  hut  in  the 
oracle,  when  the  deity  was  believed  to  pronounce  either 
in  his  own  voice  or  in  that  of  a  consecrated  agent.  It  was 
supposed  there  could  be  none.  Hence  oracles  obtained 
such  credit  and  celebrity  in  antiquity,  but  more  especially 
among  the  Creeks,  that  they  were  resorted  to  on  every 
occasion  of  doubt  and  emergency,  both  by  princes  and 
states,  as  well  as  by  private  individuals. 

The  general  characteristics  of  oracles  were  ambiguity, 
obscurity,  and  convertibility  ;  so  that  one  answer  would 
agree  with  several  various  and  sometimes  directly  oppo- 
site events.  Thus,  when  Croesus  was  on  the  point  of  in- 
vading the  Medes,  he  consulted  the  oracle  of  Delphi  as  to 
the  success  of  the  enterprise,  and  received  for  answer*, 
that  by  passing  the  river  Halys  he  would  ruin  a  grrat 
empire.  But  whether  it  was  his  own  empire  or  that  of 
his  enemies  that  was  destined  to  be  ruined  was  not  In- 
timated ;  and,  in  either  case,  the  oracle  could  not  fail  to 
be  right.  The  answer  of  the  oracle  to  Pyrrhus  is  s 
well-known  instance  of  this  sort  of  ambiguity,  — 


thing  is  good,  viewed  in  relation  to  the  whole  ;  or.  In  the 
ordinary  phrase.  In  which  the  doctrine  to  expressed,  "  all 
Is  for  the  best."  This  system  was  justified,  with  philoso. 
phlcal  inductions,  bv  Leibnitz,  In  his  Thendica-o  (which 
see),  and  is  popularly  illustrated  by  Pope,  in  his  Essay  on 
Man  t  but  It  is  best  known  ( as  far  as  the  name  is  concerned ) 
by  the  irony  of  Voltaire,  In  his  celebrated  romance  of  Can- 
dide .  The  optimism  of  Leibnlts  was  based  on  the  fol- 
lowing trllemma  :  —  If  this  world  be  not  the  best  possible, 
<»od  must  either,  I .  not  have  known  how  to  make  a  better, 
2.  not  have  been  able,  3.  not  have  chosen.  The  first 
position  contradicts  his  omniscience,  the  second  his  om- 
nipotence, the  third  his  benevolence.  (See  Cmszer ; 
l.rihntttii  Doetrina  de  M undo  Optimo,  Lips.  1795.) 

(ff  11  MI  S  MAX.IMUS.  Epithets  assigned  to  Ju- 
piter by  the  ancient  Romans  to  indicate  his  superlative 
greatness  and  goodness. 

O'PTION.  (Lat.  opto.  /  wish  or  choose.)  In  Eccle- 
siastical I  .aw,  a  prerogative  of  the  archbishops  of  the 
church  of  England.  Every  bishop  is  bound,  immediately 
after  bis  confirmation,  to  make  a  legal  conveyance  to  the 
i  of  the  next  avoidance  of  any  one  benefice  or 
to  his  see  which  the  archbishop  may 
ie).  If  the  archbishop  die  before 
the  right  of  filling  it  up  passes 
i  or  administrators. 
Option,  at  the  Stock  Exchange,  signifies  a  per  centage 

i.e.  selling 
price, 
given  to  those 
Their 

steins  consist  of  tat  joints, 
the  lower  end,  becoming,  I 

tinuous  and  cylindrical.  Their  native  country  Is  South 
America  ;  but  In  some  places  the  lava  of  Mount  Etna  Is 
covered  with  them,  and  the  Urge  purple  juicy  fruiu  which 
they  yield  find  considerable  sale  in  the  Sicilian  markets. 
The  cochineal  Insect  (Opuntia  cochenilltfera)  Is  fed  on 
one  of  the  varieties  of  Opuntia. 

OR.  (Ft.  gold.)  In  Heraldry,  one  of  the  metals 
employed  In  blaxonry.  It  is  equivalent  to  topai  among 
precious  stones,  and  Sol  among  planets.  In  engraving,  It 
is  represented  by  a  surface  sprinkled  w  ilh  equidistant  dots 


as  It  might  either  be  interpreted  in  favour  of  or  against 
Pyrrhus.  This  ambiguity  and  equivocation  was  not,  how- 
ever, the  worst  feature  that  characterised  the  oracles  of 
antiquity.  They  were  at  once  ambiguous  and  venal.  A 
rich  or  a  powerful  individual  seldom  found  much  diffi- 
culty in  obtaining  a  response  favourable  to  his  projects, 
how  unjust  or  objectionable  soever.  Such,  for  instance, 
were  unquestionably  the  motives  that  dictated  the  fa- 
vourable responses  of  the  Pythia  at  Delphi  to  Philip  of 
Macedon,  which  drew  from  Demosthenes  the  famous 
laratkm,  that  i he  goddess  PkHippised.  But  such  and 
powerful  is  the  influence  of  superstition,  that  this 
tern  of  fraud  and  imposture  maintained  a  lengthened 
tendency,  and  the  interested  responses  of  the  oracles 
frequently  sufficed  to  excite  bloody  wars,  and  to  spread 


given  for  "  the  option  "  of  putting  or  calling, 
or  baring,  stock  In  time  bargains  at  a  certain 
OPV'NTIA.    In  Botany,  the  name  giv, 

"ed  Indian  j 
r  at  the  upper  th 
r,  eventually  lioth 


in  the  East,  at  a 
period  to  which  the  monuments  of  profane  history  do  not 
ascend.  The  most  ancient  oracle  is  supposed  to  be  that 
of  Me  roe ;  to  which  were  afterwards  added  those  of 
Thebes  and  Ammon,  in  all  of  which  places  the  wor- 
ship of  Jupiter  Ammon  prevailed.  From  the  Egyptians 
the  use  of  oracles,  along  with  a  knowledge  of  many  arts 
and  sciences,  passed  to  the  Greeks,  who  soon  surpassed 
every  other  nation  both  In  the  number  and  celebrity  of 
their  oracles.  It  has  been  affirmed  that  no  fewer  than 
three  hundred  oracles  were  established  in  different  parts 
of  Greece  ;  but  of  those  the  oracles  of  Jupiter  at  Dodona, 
of  Apollo  at  Delphi,  and  of  Trophonius  near  Lebadela 
|  (see  these  articles),  may  be  mentioned  as  having  enjoyed 
the  highest  reputation. t  The  oracles  of  antiquity  had 
I  many  leading  features  in  common ;  but  there  were  also 
several  peculiarities  about  them,  of  which  the  variety  of 
modes  in  which  the  oracular  responses  were  delivered  Is 
one  of  the  most  striking.  At  Delphi  responses  were  de- 
livered by  the  Pythta,  at  Ammon  by  the  priests,  and  at 
Dodona  they  Issued  from  the  hollow  of  an  oak.  Some- 
times the  response  was  communicated  by  letter;  sometimes 
the  desired  information  could  only  be  obtained  by  cast- 
ing lots  ;  and  sometimes  the  divinities  chose  to  announce 
their  will  by  dreams,  visions,  and  preternatural  voices. 

Among  the  Jews  there  were  several  sorts  of  oracles  : 
of  these  the  Lrlm  and  Thummim  (which  see)  bore  a 
striking  analogy  to  the  heathen  oracles ;  and  the  oracle  of 
Bath-Kol,  or  Slaughter  of  the  Voice  (mentioned  In  the 
Talmud,  and  other  Jewish  works),  which  originated  after 
the  time  of  Malachl.  may  be  r 
The  Old 


Oracle*  among  ...... 

lhe»  Ksd  rrc.Turw  to 
[Ut  v.  14.  tsc.) 
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ORAL. 

instances  of  the  other  species  of  oraclet,  in  which  super- 
natural  revelation*  were  made  by  meant  of  dream*  and 
visions ;  but  every  rational  mind,  even  apart  from  scrip- 
tural authority,  can  at  once  perceive  the  wide  distinction 
between  the  divine  revelations  vouchsafed  in  this  manner 
to  the  Jews  in  ancient  times,  and  the  jugglery  practised 
on  the  Gentile  nations  by  the  avarice  and  cunning  of  the 
its.  There  are  two  points  respecting  oracles  which 
given  rise  to  much  controversy :  vis.  whether  ora- 
i>s  pontes  ought  to  be  ascribed  to  mere  human  m  - 
or  to  diabolical  agency ;  and  at  what  time  re> 
I  ceased  altogether  to  be  given.  With  regard  to 
first  point,  most  of  the  Christian  fathers  were  of 
opinion  that  they  ought  to  be  attributed  to  diabolical 
itlons ;  but  those  who  wish  to  see  these  arguments 


J  of  Ant.  Van  Dale,  De  OracuJit 
1683,  and  of  Fontonelle,  Hittotre  det  Oraclet, 
regard  to  the  other  question,  at  what  time  t 
ceased  to  give  responses,  It  has  been  frequent . 
that  they  became  silent  ever  after  the  birth  of  Christ 
Busebins  was  the  first  who  maintained  this  opinion ;  and 
many  writers  of  great  celebrity,  anxious  to  do  homage  to 
th  •  great  Author  of  Christianity,  have  supported  his  views. 
In  the  Hymn  of  the  Nativity,  the  most  beautiful  of  his 
minor  Doemi  Milton  in  allusion  to  this  theory  says  

The  oncla  «r»  dumb. 
No  voire  at  hideout  hum 

Ring,  ihrnufh  thr  i 
A  |wllo  from  his  shrinv 
Can  no  mare  divine, 

With  hollow  ihrirk  the  Ueep  of  Delnhas  leaving. 
No  nightly  trance  or  breathed  tpell 
inspire*  the  uale-eyed  prie»t  from  the  prophetic  ceil. 

It  appears,  however,  from  the  edicts  of  the  emperor* 
Theodosius,  G  rattan,  and  Valentinian,  that  oracles  ex- 
isted, and  were  occasionally  at  least  consulted,  down  to 
a.  n.  3*JH.  For  several  centuries  previously  they  had  been 
gradually  sinking  in  public  esteem,  but  at  that  period 
they  entirely  ceased  ;  and  there  can  be  little  doubt  that 
this  desirable  consummation  was  mainly  efTected  by  the 
enlightening  power  of  Christianity,  and  by  the  influence 
which  even  at  *o  early  a  period  it  had  acquired  over  a 
large  portion  of  the  then  civilised  world.  ( In  addition  to 
the  works  already  quoted,  see  HTCu/loch't  Geo.  Diet.,  art. 
"  Delphi ;"  Clavier,  Mem.  sur  le$  Oraclet  det  Ancient, 
1819.  Ac.) 

CPRAL,  Oraltt.  (Lat.  os,  a  mouth.)  This  term  is 
api>lied  to  the  various  parts  which  form  or  relate  to  the 
mouth  of  animals. 

ORA'NG,  In  the  Malay  language,  signifies  man; 
orang-utan  Is  the  man  of  the  woods.  It  Is  by  this  term 
that  we  commonly  designate  the  Indian  or  red  orang. 
{.Simia  tatyrut.  Linn.)  This  species  Inhabit*  the  great 
i  of  Borneo  and  Sumatra,  and  attains  the  height  of 
to  live  feet,  measured  In  a  straight  line  from 
It  has  neither  tall,  cheek-pouches, 
;  but  has  an  appendix  to  the 
coll.  as  in  man.  It  wants  the  ligament  of 
and  acquires  an  enormot 
grown.  See  Chimpanzrk 
O'KANGE.  The  well-known  fruit  of  the  orange  tree, 
i  of  botanists.  India  and  China  are 
of  the  orange  ;  and  the  Portuguese 
are  entitled  to  the  honour  of  having  transferred  the  plant 
to  other  countries.  The  principal  varieties  of  the  orange 
tree  are  the  orange,  the  lime,  the  lemon,  and  the  citron, 
fruit*  which  have  now  become  so  common  as  to  give  a 
tropical  character  to  the  dessert.  The  orange  is  not  con- 
sidered to  have  been  grown  in  Europe  till  the  14th  cen- 
tury ;  and  in  England  they  have  been  cultivated  in  con- 
servatories since  1493.  They  are  propagated  either  by 
seeds,  by  cuttings,  by  layers,  by  grafting,  or  by  inocu- 
lation ;  but  the  plants  grown  from  seeds  require  so  long 
to  come  to  perfection  that  they  are  seldom  so  propagated 
in  England.  Oranges  are  imported  into  thi*  country  in 
chests  and  boxes  packed  separately  in  paper.  The  best 
are  brought  from  the  Atores  and  Spain ;  but  very  good 
one*  also  come  from  Portugal,  Italy,  Malta,  and;  other 
place*.  The  orange  trade  carried  on  by  this  country  Is 
of  considerable  value  and  Importance.  Not  only  is  the 
fruit  held  in  high  estimation,  but,  from  the  extreme  pro- 
ductiveness of  the  t  roe,  it  is  sold  at  a  price  little  more  and 
sometimes  even  less  expensive  than  our  ordinary  do- 
mestic fruits.  The  entries  for  home  consumption  at  an 
average  of  tho  three  years  ending  1838  amounted  to  about 
'itjn.oOO  boxes;  each  box  containing  about  700  lemons 
and  oranges :  the  duty  amounted  to  about  GO.OOO/.  a-ycar. 
The  peel  of  the  orange  when  preserved  is  a  well-known 
article  of  confectionary  ;  its  flowers  yield  an  essential  oil 
scarcely  less  esteemed  as  a  perfume  than  the  celebrated 
ottar  of  roses ;  while,  as  if  nature  had  intended  every 
part  of  It  for  the  use  of  man,  the  wood  of  the  tree  is 
stuceptible  of  the  highest  polish,  and  is  extensively  em- 
ployed in  the  arts. 
(S'RANGEMBN.  The  name  given  to  the  society 
In  1794  to  uphold  the  Protestant 


ORATORY. 

religion  and  ascendency,  and  for  the  discouragement  of 
Catholicism.  It  had  office-bearers,  a  secret  organisation, 
distinctive  or  orange  colours,  and  occasional  processions. 
It  was  at  length  suppressed  by  act  of  parliament  In  !<*€. 

OKA  NGE  It  Y .  A  kind  of  gallery,  in  a  garden  or  par- 
terre, to  preserve  orange  trees  in  during  the  winter  sea- 
son. For  trees  In  large  boxes  a  proportlonably  large  and 
lofty  house  is  requisite  ;  It  may  be  opaque  on  the  north 
side,  with  a  glass  roof,  front,  ana  ends,  of  any  convenient 
or  desired  length,  width,  and  height.  For  one  of  mo- 
derate site,  the  height  at  the  back  wall  may  be  fifteen 
feet,  at  front  ten  feet,  and  the  width  of  the  bouse  flft 
feet.  The  floor  may  be  either  perfectly  level,  and 
boxes  placed  on  It,  the  largest  behind,  so  a*  their  l 
may  form  a  slope  to  the  front  glass,  as  In  the  conaer 
tory  of  Prince  Borgbese  at  Rome;  or  If  the  trees  are 
young,  a  stage  may  be  erected  for  a  few  years,  in  order 
to  raise  the  plants  to  the  light :  but  if  the  tree*  are  of  a 
considerable  site,  the  best  way  I*  to  have  square  pits  in 
the  floor  at  regular  distance*,  somewhat  larger  than  each 
box,  and  In  these  to  sink  the  boxes,  a 

ly  to  the 
need  and  d 


laryngeal  pouch 


Such  l» 


ment,  so  that  < 

as  if  planted  In  a  small  compartment  of  earth, 
the  plan  of  the  large  eon»ervatory  In  the  royal 
at  Monsa.  The  walk,  unless  where  a  stage  1*  adopted, 
should  be  in  the  middle  of  the  house,  with  corresponding 
doors  in  each  end  ;  but  where  the  trees  are  young,  and 
placed  on  a  stage  like  greenhouse  plants,  the  walk 
should  be  in  front,  as  in  no  other  situation  could  the  eye 
of  the  spectator  meet  the  foliage  of  the  plant*.  Where 
the  walk  is  In  the  middle,  and  a  double  row  of  trees  on 
each  side,  as  at  Monsa,  the  effect  In  winter  la  truly  mag- 
nlficent  and  gratifying. 

Where  the  trees  are  to  be  planted  as  standards  in  the 
borders  or  floor  of  the  house,  it  Is  essentially  requisite  to 
the  health  and  beauty  of  the  plants  that  the  building  he 
glazed  on  all  sides.  Shower*  might  be  supplied  In  &>d- 
uiges's  manner ;  heat  by  steam,  hot  water,  or  flues  ;  and 
in  winter  the  beds  might  be  covered  with  turf,  strewed 
with  daisies,  violets,  and  primroses :  these  would  come 
early  into  flower  ;  and  if  the  turf  were  kept  very  short 
about  the  roots  of  the  flowering  plants,  and  the  trees  in 
excellent  condition,  only  those  who  have  seen  the  first  - 
rate  regularly  planted  standard  orange  groves  of  Serv  i 
could  form  an  idea  of  the  effect,  which,  by  contrast  with 
the  external  winter,  would  be  felt  as  luxurious,  and  as 
anticipating  real  spring.  An  orangery  is  distinguished 
from  a  conservatory  by  its  having  an  o|>aque  roof,  wh 
that  of  the  latter  is  glazed.  The  orangery  at  Vc 
is  the  most  magnificent  that  ever  wai 

ORATO*RIO.   (Ital.,  from  Lat. 
chapel;  which  again  is  derived  from  orarn,  to pmy.)  A 
sacred  musical  composition,  consisting  of  airs,  i 
duets,  trios,  choruses,  Ac,  the  subject  of  which  is 
rally  taken  from  scrip 
matic 


taken  from  scripture.  The  text  is  usually  in  a  dra- 
c  form,  a*  In  Handel'*  Samton  ;  but  it  sometimes 
takes  the  form  of  a  narrative,  as  in  Itrael  in  Fgypt ,  oc- 
casionallyjt  is  rfa  mixed  character,  as  in  llayd..^ 

sages  from  scripture,  as  in  the  Mcttiah.    The  om 


scripture,  as  In  the  Mettiak.  The  origin  of 
oratorios  has  been  variously  ascribed ;  but  the  mutt  pre- 
valent opinion  regards  them  as  originally  founded  upon 
the  spiritual  song*  ami  dialogue*  which  were  sung  or  re- 
cited by  the  priest*  of  the  oratory.  (See  Oratoby.  )  The 
more  recent  introduction  of  this  species  of  musical  drama 
Is  on  all  sides  attributed  to  St.  Pnllippo  N'eri,  about  the 
middle  of  the  16th  century ;  but  oratorios,  properly  so 
called,  were  not  produced  till  about  a  century  afterward*. 
At  first  the  persons  introduced  were  sometime*  ideal, 
sometimes  parabolical,  and  sometimes,  as  in  the  later 
oratorios,  taken  from  sacred  history ;  but  this  species  of 
drama  soon  assumed  a  more  regular  form,  and  oratorios 
became  great  favourites  In  Italy,  where  they  were  con- 
stantly performed  during  the  Carnival;  and  they  have  sine 
given  birth  to  some  of  the  noblest  and  must  elaborate 
compositions  of  the  great  master*  both  of  that  and  other 
countries.  Oratorio*  were  first  introduced  into  England 
by  the  great  Handel  in  17*20,  though  they  were  not  pub- 
licly performed  till  1732 ;  and  such  was  their  success  that 
in  1737  they  began  to  be  performed  twice  a  week  during 
the  season  of  I.rn t :  a  custom  which,  under  the  abl«- 
management  of  T.C.Smith,  Llnley.  and  Arnold. fce.. 
successively,  was  regularly  continued  down  to  a 
recent  period,  when,  in  consequence  of  the  f 
of  profane  music  and  other  irre 
nagement  of  Mr.  Ashley,  they  I 
were  at  length  discontinued. 

Within  the  last  two  or  three  years  similar  perfa 
though  not  entitled  oratoriot,  have  \ 
at  Exeter  Hall  by  the  Sacred  Harmonic  Society. 
*calc  of  magnificence  previously  unknown. 
O'RATOR  Y,  signifies,  commonly. a  room  in  a  | 
►use  set  apart  for  prayer.    It  differs  from 


apart 
as  It  ' 
it. 

O'RATORY.  S 
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ORATORY,  PRIESTS  OF  THE. 

ORATORY.  PRIESTS  OF  THE.  Various  con- 
rrcjraii-  »n*  of  ecclesiastical  persons  living  in  community, 
« it  hi  nit  l»-ing  bound  b)  any  special  tow,  have  assumed  this 
title.  The  first  congregation  of  the  Oratory  was  founded 
by  Sc.  Philippo  Neri,  at  Rome,  In  the  beginning  of  the 
l«5th  century.  Similar  societies  were  soon  formed  in 
July  and  the  Low  Countries,  but  without  any  mutual  con- 
nection. The  congregation  of  the  Oratory  at  Paris  was 
founded  by  the  cardinal  Pierre  de  Dcrullc  in  1611,  and 
bad  several  houses  in  different  parts  of  the  country.  It 
produced  many  men  of  celebrity  ;  among  others.  Male- 
branche  and  Mam i Hon.  There  can  be  no  doubt  that  lU 
chief  object  was  to  counterbalance  the  increasing  influence 
<>(  the  Jesuits.  ( See  Moskeim's  Keel.  tint.  vol.  iv.) 
ORB  (Lat.  orbis).  In  the  language  of  the  old  astro- 
'  signifies  a  hollow  sphere ;  and  they  sup- 
ens  to  consist  of  such  orbs  or  spheres, 
one  another,  and  carrying  with  them  in  their 
\  the  different  planets.  The  orbit  nuuimus,  or 
that  in  which  the  sun  b  placed.  As  the 
ic,  and  their  number  equal  to  that  of 
with  one  for  the  moon  and  another 
j  It  was  neccessary  to  suppose  them  to 
be  transparent  or  crystalline.  Orb  aim  denotes  any 
body,  and  sometimes  it  is  used  synony- 
ilr  with  orbit. 
ORBI'CULATES,  Orbiculata.  A  tribe  of  Brachy- 
urous  Crustaceans,  including  those  which  have  an  oblong 
ovoid  carapace. 

OHBI'CULUS.  In  Botany,  the  whole  mass  of  that 
part  of  a  flower  called  the  corona  in  the  genus  Staftelia  ,- 
also,  a  round  flat  hyntenium  contained  within  the  peri- 
■hum  of  tome  genera  of  fungi. 

ORBIT.  (Lat.  orbis,  a  circte.)  In  Astronomy,  the 
psth  which  any  celestial  body  describes  by  its  proper 
tootion.  The  orbits  of  all  the  planets  and  satellites  are 
ellipses  ;  and  recent  discoveries  seem  to  show  that  the 
orbits  of  double  stars,  which  revolve  about  each  other, 
are  curve*  of  the  same  kind.  Some  comets  have  been 
supposed  to  move  in  hyperbolic  orbits.  For  the  magni- 
tudes and  eccentricities  of  the  planetary  orbits,  ace 
Plamkts.   See  also  Moon,  Satellite,  Stab. 

Obbit.  In  Ornithology,  the  term  is  applied  to  the  skin 
■  hieh  surrounds  the  eye  :  this  is  generally  the  base  of 
leathers,  for  the  facility  of  iU  movements,  but  especially 
m  in  the  parrot  tribe  and  the  heron. 

In  Osteology,  the  bony  cavity  in  which  the 
is  imbedded.    Each  orbit  is  formed  by  seven 
i,— the  frontal,  maxillary,  jugal,  lachrymal,  ethmoid, 
palatine,  and  sphenoid. 
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west.  The  most  suitable  soil  is  a 
with  a  dry  subsoil.  The  climate  of 
is  always  warmer  than  any  other  kind  of 
Situation  which  this  country  affords,  and  the  subsoil  is 
more  certain  of  being  dry.  The  surface  of  the  soil,  in  the 
case  of  orchards  so  situated,  is  generally  kept  tinder 
pasture ;  which,  while  it  prevents  the  earth  from  being 
vatted  away  by  rains,  is  favourable  to  the  running  of  the 
roots  Immediately  under  the  surface,  by  which  they  are 
woner  called  into  action  by  heat  in  spring,  and  sooner 
thrown  into  a  torpid  state  by  cold  in  autumn.  The 
principal  fruits  grown  in  orchards  of  this  description  in 
Great  Britain  are  the  apple,  the  pear,  the  plum,  and  the 
cherry ;  and,  wherever  wheat  can  be  ripened  in  the  plains, 
these  fruit  will  arrive  at  perfection  on  declivities  such 
as  we  have  mentioned. 

ORCHESTRA.  (Gr.  l<x^-v-  from  scxur&ti.  to 
dance. )  In  Architecture,  that  part  in  the  interior  of  a 
theatre  situate  immediately  between  the  stage  and  the 
place  assigned  to  the  audience.  lu  the  Greek  and  Roman 
theatres  it  was  the  part  appropriated  to  the  chorus  and 
Hs  evolutious,  and  was  almost  level  with  the  stage.  In 
the  theatres  of  the  moderns.  It  Is  the  place  appropriated 
to  the  musicians.  The  word  is  also  applied  to  any  erec- 
tion for  the  performers  In  a  concert. 
ORCHIDA'CE.C.  (Orchis,  one  of  the  genera.)  A 
of  HerbaceoiH  Kndogens,  inhabiting  all 


for  their  ex 

They  are  well  known  for  the  singular 
era.  Some  of  them  grow  in  the  earth, 
others  inhabit  rocks  and  the  branches  of  trees,  and  a 
few  api»ar  to  be  true  parasites.  They  all  belong  to  the 
class  Gynandria  of  Linna-u* ;  are  often  very  agreeably 
fented ;  and  sometimes  produce  an  aromatic  fleshy  fniit, 
a»  in  the  case  of  vanilla,  which  contains  a  large  quantity 
<*  bensuic  acid.    The  nutritious  substance  ca'^  tntep 

t'tal  tpectes. 
ORCHIL,  AvAintii. 

O'RCIN.   A  crystallisable  colouring  matter  or  prin- 
ciple, obtained  from  a  species  of  lichen  (  Ft 
nna). 
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ORDEAL. 

O'RDBAL.  (In  modern  Latin  ordalium  ;  from  the 
German  urtheil.  Judgment.)  The  practice  of  referring 
litigated  questions,  and  the  guilt  or  innocence  of  parties 
under  accusation  to  the  judgment  of  God  (testified,  in 
popular  belief,  either  by  the  event  of  lots,  or  by  the  suc- 
cess or  failure  of  certain  experiments ),  ia  of  very  ancient 
date ;  and  was  transferred,  with  other  relics  of  their 
Pagan  institutions,  by  the  Teutonic  nations,  when  settled 
in  the  provinces  of  ancient  Rome,  to  their  new  bodies  of 
j urisprudence.  The  ordeal  was  awarded  in  various  cases  ; 
either  arbitrarily  by  the  court,  or  at  the  request  of  a 
party  accused,  who  was  anxious  to  clear  himself ;  either 
as  an  alternative  for  trial  by  compurgation  or  by  battle, 
or  a*  the  regular  mode  of  deciding  an  issue.  In  the 
earlier  ages  of  modern  European  history,  the  ordeal  was 
under  the  peculiar  protection  of  the  clergy,  who  after- 
wards discountenanced  it  ;  and  its  gradual  suppression 
attributed  to  the  decrees  of 
of  which  several  were  pronounced  against  It  in 


of  ordeal  in  use 
the  following  are  some  of  the 
markable.  The  trial  of  the  .  ucharist  was  used  chiefly 
among  the  clergy;  the  accused  party  h>ok  the  sacra- 
ment In  attestation  of  his  innocence,  and  ft  was  believed 
that  If  he  were  guilty  he  would  be  immediately  visited 
with  punishment  for  the  sacrilege.  Of  the  same  description 
was  the  corsnedd,  or  trial  by  the  consecrated  piece  of 
bread  or  cheese,  so  much  In  use  among  the  Anglo-Saxons. 
The  trial  of  the  cross  was  used,  both  in  civil  and  criminal 
questions,  In  many  European  countries.  See  the  sup- 
plementary formulae  to  those  of  Marculfus,  cited  by 
Meyer,  Institutions  Judiriairet,  Mr .  II.  c.  6.  It  appears 
that  the  litigants,  or  the  accuser  and  accused,  were  to 
stand  upright  before  a  cross,  and  that  he  who  fell  or 
changed!  his  position  Ant  was  cast  or  condemned.  This 
popular  mode  of  ordeal  was  abolished  by  the  capitulary 
of  Hl6,  in  the  reign  of  Louis  le  Debonnalrc,  as  irreverent 
towards  the  mystery  of  the  cross  ;  out  the  abolition  seems 
only  to  have  been  carried  into  effect  in  Italy  and  the  pro- 
vinces adjoining  the  seat  of  empire.  The  ordeal  of  hot 
water.  In  which  the  accused  party  plunged  his  hand 
into  a  vessel  of  boiling  water,  was  used  by  the  Salinn 
Franks,  when  pagans,  as  early  as  the  fifth  century.  It 
was  afterwards  extensively  practised.  In  what  was  called 
the  cxpurgatio  simplex,  the  accused  plunged  his  arm  to 
the  wrist ;  in  the  triple  ordeal,  to  the  elbow.  Trials 
by  burning  Iron  were  of  various  sorts :  carrying  a  red- 
hot  bar  in  the  hand,  and  walking  " 


he  no  doubt  that.  In  these 
ion  was  occasionally 
used  by  the  clergy,  under  whose  inspection  and  manage- 
ment the  trial  took  place,  to  preserve  parties  whom  it 
was  wished  to  clear  from  suspicion  from  the  ordinary 
consequences  of  such  exposure.  There  were  also  ordeals 
by  lot.  as  by  the  casual  choice  between  a  pair  of  dice,  one 
marked  with  a  cross  and  the  other  blank,  mentioned  in 
the  laws  of  the  Frisons.  The  famous  trial  of  the  bier,  in 
which  the  supposed  perpetrator  was  required  to  touch 
the  body  of  a  murdered  person,  and  was  pronounced 
guilty  if  the  blood  flowed,  may  be  regarded  as  a  species 
of  ordeal,  although  founded  more  on  usage  than  legal 
enactment ;  as  this  form  of  superstition  did  not  beenmo 
prevalent  until  later  times,  when  ordeals  were  no  longer 
a  recognized  part  of  the  law.  To  the  same  head  mar  be 
referred  the  various  absurd  and  cruel  methods  which 
were  adopted  in  different  countries  to  try  suspected 
witches.  One  of  the  most  remarkable  instances  of  the 
solemn  application  of  the  ordeal  in  later  times  took 
place  in  149*.  when  the  truth  of  tho  doctrines  preached 
by  Savonarola,  a  celebrated  monk  at  Florence,  was  put 
to  the  test  by  a  challenge  between  one  of  his  disciples  and 
a  Franciscan  friar  to  walk  through  a  burning  pile.  This, 
however,  may  be  rather  regarded  as  the  appeal  of  an  en- 
thusiast to  the  divine  judgment  than  as  an  example  of  a 
recognized  usage.  Ordeals  are  of  common  use  in  the 
judicial  practice  of  various  heathen  nations,  especially 
of  the  Hindoos. 

By  the  Anglo-Saxon  laws,  an  option  was  given  to  the 
culprit  in  ordinary  cases,  when  presented  of  a  crime  by 
the  neighbourhood,  or  appealed  against  by  the  injured 
party,  of  defending  himself  by  compurgation,  or  by  tbo 
ordeal  (of  hot  water  or  hot  iron).  If.  being  a  villain,  he 
could  procure  the  testimony  of  his  lord  in  favour  of  his 
character,  the  ordeal  was  simple  ;  if  otherwise,  threefold. 
In  the  laws  of  William  the  Conqueror,  we  find  that  ac- 
cusations between  an  Englishman  and  a  Frenchman  were 
decided,  either  by  the  Roman  mode  of  trial  by  inquest,  by 
battle,  or  by  the  ordeal.  In  general,  it  may  be  considered 
as  Sir  F.  Pal  grave  remarks,  rather  as  having  afforded 
a  last  chance  of  escape  to  the  accused  party,  than  as  an 
ordinary  mode  of  deciding  on  guilt  or  innocence ;  since 


Digitized  by  Google 


ORDER. 


to  In 


appear 

c  the  accused  railed  in  clearing  himself  by  the 
of  the  neiRhbourhood  to  hit  character,  or  to 
the  fact.  Thus  It  stood  In  the  same  place  as  torture  In 
the  civil  law,  which,  according  to  principle,  was  only  ap- 
plied where  the  evidence  was  sufficient  to  warrant  a  con- 
viction, and  the  defendant  refused  to  confess.  When, 
however,  the  old  form  of  trial  by  compurgation  was  abo- 
lished in  England  by  the  assises  of  Hen.  II.,  the  trial  by 
ordeal  became  more  Important  than  before.  It  appears 
that.  In  presentment  by  the  Inquest  (whence  originated 
the  grand  jury),  the  culprit  was  immediately  adjudged, 
without  option,  to  clear  himself  by  ordeal ;  that,  it  he 
escaped  this  test,  he  was  still  condemned  to  abjure  the 
country ;  so  that  the  presentment  became  in  some  sort 
equivalent  to  a  final  trial.  The  second  inquest  or  jury 
trial,  at  this  period,  is  thought  to  have  been  only  awarded 
as  a  matter  of  special  favour.  But  when  ordeal  had  been 
forbidden  by  the  18th  eanon  of  the  fourth  Lateran  coun- 
cil, in  I  '.'I '',  as  before  mentioned,  it  was  Immediately  dis- 
used in  England ;  and  hence,  after  a  considerable  In- 
terval, during  which  the  practice  of  criminal  law  seems 
to  have  remained  in  a  very  uncertain  state,  the  practice 
of  trial  by  the  second  inquest,  or  petty  jury,  from  being 
the  exception  gradually  became  the  general  rule.  (See 
as  to  the  early  ordeal*,  Mem.  de  FAe.  des  Inter,  vol  xv.) 

O'RDER.  (Lat.ordo.)  In  the  Fine  Arts,  the  regular 
disposition  of  the  parts  of  a  work,  so  that  neither  confu- 
sion nor  jarring  effects  may  prevail. 

OaoiR.  In  Architecture,  a  system  or  assemblage  of 
parts  subject  to  certain  uniform  established  proportions, 
regulated  by  the  office  each  part  has  to  perform.  An 
order  may  be  said  to  be  the  genus,  whereof  the  species 
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•  a  column,  A 
,B.  Thei 

vided :  the  first  into  three  parts,  namely, 
the  base  C,  the  shaft  D,  and  the  capital 
B  ;  the  second  also  into  three  parts,  — 
namely,  the  architrave,  or  chief  beam, 
F,  which  stands  immediately  on  the 
column ;  the  friete  O,  which  lies  on 
the  architrave ;  and  the  cornice  H,  which 
is  the  crowning  or  uppermost  member 
of  an  order.  In  the  subdivisions  certain 
horiiontal  members  are  used,  which, 
from  the  curved  forms  of  their  edges, 
are  called  mouldings.  These  are  the 
ovolo,  the  talon,  the  cyma,  the  cavetto, 
the  torus,  the  astragal,  the  scot  la,  and 
the  fillet,  which  are  defined  under  their  several  names 
in  this  work.  The  character  of  an  order  is  displayed, 
not  ouly  in  its  column,  but  in  its  general  forms  and 
detail,  whereof  the  column  Is,  as  it  were,  the  regulator  ; 
the  expression  being  of  strength,  grace,  elegance,  light- 
ness, or  richness.  Though  a  building  be  without  co- 
lumns, it  Is,  nevertheless,  said  to  be  of  an  order,  If  its 
details  be  regulated  according  to  the  method  prescribed 
for  such  order. 

In  setting  up,  or,  as  It  Is  more  technically  expressed,  in 
profiling  an  order,  it  Is  usual  to  make  the  entablature  of 
the  height  of  one  fifth  of  the  entire  order.  The 
of  the  column  Is  measured  in  terms  of  its  lower 
which  is  divided  into  sixty  parts,  railed 
a  scale  for  the  different  subdivislont.  In 
'of  the  column  Is 
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it  Is, 
Is,  in 


of  the 
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Is  usually  divided  Into  ten  parts, 
three  are  assigned  to  the  architrave,  three  to 
the  friete,  and  four  to  the  cornice  ;  except  in  the  Doric 
order,  in  which  the  height  Is  divided  into  eight  parts, 
whereof  the  architrave  has  only  two,  the  friete  and  cor- 
nice each  three. 

The  rule  above  given  for  regulating  the  relative  heights 
of  the  column  and  entablature  is  founded  upon  the  prac- 
tice of  the  ancients,  who  rarely  exceeded  or  fell  short  of 
the  proportion  it  establishes.  Whether  this  practice  of 
aligning  one  fifth  of  the  height  of  the  whole  order  to  its 
entablature  was  arbitrary  or  empirical  Is  worth  an  inquiry, 
which,  we  are  Inclined  to  thinV,  has  not  been  bestowed 
upon  it  in  any  architectural  work,  at  least  not  in  any  one 
which  has  fallen  under  our  notice :  though  the  principles 
developed  in  a  work  by  I .<■  Brun,  entitled,  Tkeorie  de 
r  Architecture  Grecque  et  Rom  line,  deduitet  de  I' Analyse 
des  Monument  Antiques  (fol.  Paris,  1807),  If  carried 
through  correctly,  seems  to  point  to  the  reason  of  the 
practice.  One  of  the  most  obvious  principles  of  propor, 
tion  in  respect  of  loads  and  supports,  and  one  apparently 
founded  on  Nature  herself,  is,  that  a  support  should  not 
be  loaded  with  a  greater  mass  than  it  self ;  or,  in  other 
words,  that  there  should  be  an  equality  between  the 
weights  and  supports  ;  that  is,  in  this  case,  between  the 
entablature  and  column.  In  respect  of  the 
between  the  columns  or  supports  below  the 


voids  left 


lor  we  una  in  em  varying  irom  i  iu  ui  jtio,  uniiy  unny 
the  measure  of  the  supports.  Le  Brun  make,  the  arras 
of  the  supports,  weights,  and  voids  equal  to  one  another ; 
and  in  the  monumental  specimens  of  the  Doric  order, 


such  as  the  Parthenon,  Ac.  he 
law  he  endeavours  to  establish  ;  but  in  lighter  i 
such  as  the  temple  of  Bacchus,  at  Teos,  where  the  sup- 
ports are  to  the  voids  as  1  to  2*06,  and  In  the  temple  of 
Minerva  Pol  las,  where  the  ratio  is  1  :  &*!&,  he  can  hardly 
be  considered  correct.  Indeed,  there  scarcely  seems  a 
necessity  for  such  a  limitation  of  the  voids  as  he  prescribe!, 
seeing  that,  without  relation  separately  to  the  weight  and 
support,  stability  would  be  obtained  so  long  aa  the  centre 
of  gravity  of  the  load  fell  within  the  external  face  of  the 
support.  If,  then,  it  be  admitted  that,  as  in  the  two  ex- 
amples above  mentioned,  the  voids  should  be  equal  to 
the  weights  and  supports  jointly,  we  have  the  key  to  the 
rule  ;  and.  Instead  of  being  surprised  at  the  apparently 
strange  law  of  making  the  entablature  one  fourth  of  the 
height  of  the  column,  we  shall  fine 
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fig.  2.,  let  A  B  be  the  height  of  the  column,  and  let 
the  dl  stance  between  the  col  umns  be  one  third  of  the  height 
of  the  column  m  C  D.  Now,  if  A  B  be  subdivided  into 
four  equal  parts,  at  a,  6,  and  r,  and  the  horizontal  Mors 
ad, be,  cf,  be  drawn;  also,  if  C  D  be  divided  horizontally 
into  four  equal  parts,  and  lines  be  drawn  perpendicularly 
upwards  Intersecting  the  former  ones  ;  the  void  will  be 
divided  into  16 equal  parallelograms,  one  half  whereof  arc 
to  be  the  measure  of  the  two  semi-supports.  B  C  and 
D  E  being  made  equal  then  to  one  fourth  of  C  D,  it  will 
be  manifest,  from  intpectlon,  that  the  two  semi-«upport» 
will  jointly  be  equal  to  8  of  the  parallelograms  abotr 
mentioned,  or  one  half  of  the  void.  We  have  now  to 
place  the  weight  or  entablature,  A  G  H  I,  upon  the  sup- 
ports or  columns  and  equal  to  them  in  mass.  Set  up 
from  A  to  F  another  row  of  parallelograms,  each  equal 
to  those  above  mentioned,  A  F  K  I.  These  will  not  be 
equal  to  the  supports  by  two  whole  parallelograms,  brine 
in  number  6  only  instead  of  8 :  dividing,  therefore,  8,  the 
number  in  the  support,  by  6,  the  number  already  ob- 
we  have  PK  Ac.  which  is  the  height  A  Gmust 
the  weights  may  equal  the  supports,  exceeding 


meters  high 
tylos.or  oft 
Let  us  now  try  the 


one  quarter  the  height  of  the  column  by  only  of  such 
quarter,  a  coincidence  singularly  corroborative  of  the 
rule  laid  down.  From  inspection  of  figures  '.'  ,  J.,  and  4 . 
It  Is  evident  that,  when  the  void  is  H  of  the  height  of  the 
columns  in  width,  the  columns  will  be  6  diameters  la 
height ;  when  |th  of  their  height,  they  will  be  8  diameters 
high  ;  and  when  !  t h  of  their  height,  they  will  be  10  dia- 

the  intercolumniation  called  sys- 
onstant  by  the  arrangement. 
In  another  way :  —  Fig.  5.  is 
the  general  form  of  a  tetra- 
style  temple,  wherein  the 
columns  are  assumed  at  plea- 
sure eight  diameters  high  I 
then,  4  x  8  ■  M,  the  area  of 
the  supports ;  and  as,  to  fulfil 
the  conditions,  the  three  voidi 
are  to  equal  twice  that  area, 
or  64,  they  must  in  all  be 
equal  to  8  diameters,  for  7 

=  8 ;  and  the 
therefore.will  be  ll< 

of  a  column, 
so  that  its  mass  may 
measures  arc  in  ' 
12. 
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ORDER. 

be  employed,  It  U  evident,  the  dotted  line*  A  C,  C  B, 
being  bisected  in  a  and  b  respectively,  that  the  triangle* 
A  B  .*.  *  B  F,  are  equal  to  a  DC  and  I)  C  »,  and  the  load- 
ing or  weight  will  not  be  changed.  Similar  results  are 
obtained  in  flg.  6.,  where  the  height  li  10  diameter*,  the 

number  of  column*  6 ;  the 
whole,  therefore,  180,  the 
support*  being  60.  Here 
\l  =  3i  diameter*  will  be 
the  height  of  the  entabla- 
ture. 

We  cannot  leare  the 
•ubject  without  adverting 
to  the  rule*  given  by  VI- 
truvlu*(chap.  11.  book  iil.) 
'  —  rules  which  were  not 
hi*  own  onlv.  but  the  result  of  the  practice  of  the 
time  In  which  be  lived,  and  which,  within  small  frac- 
tions, are  most  singularly  corroborative  of  the  assumed 
hypothesis  of  making  the  voids  equal  to  twice  the  sup- 
ports. Speaking  of  the  five  species  of  temples,  after 
naming  the  different  intercolumnlations.  and  recommend- 
ing the  eustylo*  as  the  most  beautiful,  he  thus  directs 
the  formation  of  temples  with  that  interval  between  the 
columns.  The  rule  for  designing  them  is  as  follows:  — 
"  The  extent  of  the  front  being  given.  It  is,  If  tetrastylos, 
to  be  divided  into  eleven  parts  and  a  half,  not  including 
the  projection*  of  the  base  and  plinth  at  each  end ;  if 
hexa*tylos,  into  eighteen  part*  ;  if  octastylos.  Into  twenty- 
four  parts  and  a  half.  One  or  either  of  these  parts,  ac- 
cording to  the  case,  whether  tetrastylos,  hexastylo*.  or 
octastylos,  will  be  a  measure  equal  to  the  diameter  of  one 
of  the  columns.  The  heights  of  the  columns  will  be  eight 

Kts  and  a  half.  Thus,  the  Intercolumniations  and  the 
grit*  of  the  columns  will  bare  proper  proportions." 
Further  on  In  the  same  chapter  he  gives  directions  on 
arsrostyle,  diastyle,  and  sy style  temples,  on  which  It  Is 
unnecessary  here  further  to  enlarge.  Let  the  above  rules 
be  examined.  The  tetrastylos  is  111  part*  wide,  and  H| 
high  :  the  area,  therefore,  of  its  whole  front  will  be  lift  X 
14  —  971.  The  four  columns  will  be  4  %  H|  =  31.  or  a 
very  little  more  than  one  third  of  the  whole  area ;  the  re- 
maining two  thirds,  speaking  in  round  numbers,  being 
riven  to  the  rotercolumns  or  voids.  The  bexastylos  is 
eighteen  part*  long,  and  eight  and  a  half  high  :  the  whole 
area,  therefore.  Is  18  x  hi  =  153.  The  six  columns  will 
be  6  x  8|  ■■  51,  or  exactly  one  third  of  the  whole  area  ; 
the  voids  or  intercolumns  occupying  the  remaining  two 
thirds.  The  octastylos  is  24J  parts  in  extent,  and  *)  in 
height  1  24|  X  81  sw  208|.  The  eight  columns  will  be 
*  x  H  J  =  GM,  or  very  little  less  than  one  third  of  the  area, 
and  the  voids  or  intercolumns  about  double,  being  the 
remaining  two  thirds. 
The  average  of  the  intercolumnlations  in  the  first  case 

"LzJ 
3 

18-6  . 
-5— 
24|  -  8 

7 

As,  in  our  opinion,  a  discrepance  between  practice  and 
theory  will  not  shake  the  principle,  we  are  not  fearful  of 
randidly  submitting  a  synoptical  view  of  some  of  the  most 
celebrated  examples  of  antiquity  in  which  a  comparison 
is  exhibited  between  the  void*  and  supports :  certain  It 
l«  that  in  every  case  the  former  exceed  the  latter,  and 
that,  in  the  early  Dorics,  the  ratio  between  them  nearly 
approached  equality.  la  comparing,  however,  the  sup- 
port* with  the  weights,  there  is  every  appearance  of  that 
portion  of  the  theory  being  ttrirtly  true  ;  for,  in  taking  a 
mean  of  the  six  examples  of  the  Doric  order,  the  supports 
are  to  the  weights  as  1  :  1*16;  in  the  five  of  the  Ionic 
order,  as  1 :  1*06 :  and  in  the  four  of  the  Corinthian  order, 
as  I :  I  04  ;  a  coincidence  so  remarkable  that  it  must  be 
attributed  to  something  more  than  accident,  and  deterr- 
ing much  more  extended  consideration  than  our  limit* 
here  admit. 
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inquiry  by  adverting  to  a  ra- 
ti it ;  vis.  the  area  of  the  points 


will  be 

In  the  second  case 
In  the  third  case 


2)  diameters. 
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We  close  this  short 
rious  fact  connected  with 

of  support  for  the  edifice  which  such  an  arrangement 
affords.  In  flg.  7.  the  hatched  squares  represent  the 
quarter  piers  or  columns  in  a  series 
of  intercolumniations  every  way. 
such  intercolumniations  being  2  di- 
ameters, or  4  semidiameters :  these, 
added  to  the  1  quarter  piers,  will 
make  6,  whose  square,  36,  therefore. 
Is  the  area  to  be  covered  with  the 
I  I  n  weight  ;  the  4  quarter  piers  or 
T*  wj  I  column*  as  4;  hence  the  point*  of 
I  I  l_J    support  are  *6  of  the  an  a  -  n  in. 

Now.  In  twenty- five  of  the  principal 
buildings  In  Europe  (lee  Points  or  SrrpoaT),  the  ratio 
will  be  seen  to  be  0*168  on  the  mean,  differing  only  0*0ft7 
from  the  result  here  given ;  but  if  we  take  the  subjoined 
buildings,  the  mean  will  be  found  to  differ  much  less, 
vis.— 

Temple  of  Peace         -  -  -0*127 

S.  Paolo  fuori  le  Mura  -  -  -  0*118 
St.  Sablno      -  -      -  0100 

8.  Fllippo  Neri      -         -        -     -  0129 

ORDEB  OF  8UPERPOS1TION.  A  Creologicat 
term,  implying  the  regular  succession  of  arrangements 
which  the  strata  forming  the  exterior  crust  of  our  globe 
Invariably  follow.  (See  Giolooy.)  Although  certain 
strata  or  formations  are  occasionally  wanting,  they  never 
depart  from  a  constant  order  of  superposition. 

ORDER  OF  THE  DAY.  In  Parliamentary  usage, 
one  method  of  superseding  a  question  already  proposed 
to  the  House  Is  by  moving  "  for  the  order  of  the  day  to 
be  read."  This  motion,  to  entitle  it  to  precedence,  must 
be  for  the  order  generally,  and  not  for  any  particular 
order ;  and,  if  this  Is  carried,  the  orders  must  be  read  and 
proceeded  on  in  the  course  in  which  they  stand.  But  it 
can  be  In  its  turn  superseded  by  a  motion  "  to  adjourn." 
See  Hotsrira  Pree.  Part,  vol.il.,  who  says  that  the  first 
instance  he  has  met  with  of  this  proceeding  was  on  the 
1st  of  April,  1747. 

ORDERS,  HOLY.  A  term,  properly  speaking,  ap- 
plied to  the  different  ranks  of  ecclesiastical  persons  -,  but, 
In  ordinary  language,  used  to  indicate  the  character  of 
such  persons.  The  Roman  Catholic  church  admits  of 
seven  orders :  four  minor,  secular,  or  petty,  of  doorkeeper, 
exorcist,  reader,  and  acolyth ;  three  major,  of  deacon, 
priest,  and  bishop.  The  first  are  mere  formalities,  and 
generally  conferred  on  the  same  day ;  the  admission  to 
the  latter  constitutes  the  sixth  sacrament  of  Romanism : 
the  Reformed  churches  acknowledge  onlr  the  three  latter 
orders.  (See  Episcopacy.)  The  Greek  church  rejects  the 
four  minor,  but  has  the  additional  one  of  sub-deacon. 
See  OaniNATioN. 

OR'DERS,  RELIGIOUS,  are  of  three  kinds ;  1.  Mo- 
nastic, 2.  Military,  3.  Mendicant. 

1.  The  Monastic  orders  were  distinguished  by  the  rules 
to  which  they  were  subjected  by  their  respective  foun- 
ders. Of  these  the  principal  are  the  Basillan,  the  Bene- 
dictine, and  the  Augustinian. 

I.  The  earliest  comprehension  of  a  number  of  conven- 
tual societies  under  one  rule  was  effected  by  St.  Basil, 
archbishop  of  Csesarea,  In  Asia  Minor,  who  united  the 
hermits  and  cenobites  already  established  in  his  diocese, 
and  prescribed  an  uniform  constitution  for  them.  In 
which  he  strongly  recommended  the  obligation  of  avow 
upon  admission.  This  recommendation  was  a  novelty 
in  the  monastic  system,  which  had  existed  up  to  that  timo 
(a.  o.  370.)  without  any  such  imposition.  This  insti- 
tution prevailed  throughout  the  eastern  district*  of 
Christendom,  and  has  subsisted  In  the  Greek  church  up 
to  the  present  time  with  little  variation. 

H.  In  the  West,  the  first  order  of  monks  was  founded 
by  Benedict  of  Simla  (a.  d.  M9).  He  conceived  that 
the  ends  of  monastic  seclusion  might  be  better  attained 
by  a  milder  discipline,  uniformly  imposed,  than  by  the 
fanatical  and  arbitrary  austerities  of  many  of  the  huro- 

C*an  communities.  While  other  reformers  of  the  monk- 
n  system  have  aimed  at  repairing  its  laxity  and  dege- 
neracy by  the  infusion  of  greater  strictness  and  severity, 
he  alone  seems  to  have  adopted  a  contrary  course,  and  to 
have  provided  for  the  attainment  of  more  real  excellence 
by  the  Imposition  of  milder  obligations.  He  Insisted, 
moreover,  very  strongly,  upon  the  duties  of  manual  labour 
and  reading,  as  well  as  of  praver  ;  and  gave,  as  was  the 
custom  with  other  founder*,  minute  direction*  for  the  em- 
ployment of  the  day.  This  rule  was  revised  three  cen- 
turies later  by  another  Benedict,  a  native  of  Ariane,  in  the 
»outh  of  France. 

From  this  remodelled  system,  which  was  more  severe 
than  its  predecessor,  and  was  soon  adopted  throughout 
the  Benedictine  monasteries,  already  exceedingly  nume- 
rous, arose  various  branches,  all  more  or  less  famous  in 
ecclesiastical  history.  The  order  of  Clunl,  the  Clster- 
elan»,  the  Chartreux,  the  Camaldulense*.  Prtemomtra- 
tentc*.  Ac.  arc  distinct  off-shoot*  from  this  main  trunk, 
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lii.  The  original  inhabitants  of  the  monasteries  were 
laymen  ;  the  spiritual  duties  of  the  institution  being  per- 
formed by  the  pastor  of  a  neighbouring  Tillage,  or  by  one 
or  two  resident  ceeleshutics.  St.  Augustln  set  the  ex- 
ample of  a  clerical  society,  by  living,  in  common  with  bis 
inferior  clergy,  under  certain  instructions  which  he  drew 
up  for  their  direction.  His  authority  was  widely  followed 
in  later  times ;  and  the  order  of  Augustinian  canons,  con- 
sisting expressly  of  persons  ordained  or  destined  to  the 
sacred  profession,  claims  a  place  among  the  three  prin- 
cipal monastic  institution!.  These  canons  were  after- 
wards divided  into  the  regular  and  secular,  according  as 
they  observed  what  tradition  affirmed  to  be  the  rule  pre- 
scribed by  the  founder  himself,  or  those  of  certain  bishops 
who,  in  later  times,  had  reorganized  the  system. 

2.  i.  The  Military  orders  form  also  an  Important 
feature  In  ecclesiastical  and  political  history.  The  neces- 
sity which  the  monks  were  under.  In  unsettled  tiroes,  of 
•  assuming  arms  themselves  todefend  the  possessions  which 
they  had  accumulated,  may  have  suggested  the  first  Idea 
of  uniting  the  military  with  the  religious  profession. 

The  earliest  order,  however,  of  this  kind  —  that  of  St. 
John  of  Jerusalem,  or  the  Knights  of  the  Hospital—  arose, 
in  the  1 1  th  century,  out  of  a  religious  community,  to  which 
the  care  of  an  hospital  in  Jerusalem  had  been  consigned. 
The  Hospitallers  were  afterwards  better  known  under 
the  titles  of  Knights  of  Rhodes,  and,  still  later,  of  Malta. 

ii.  The  KnighU  Templars  also  received  their  appella- 
tion from  Jerusalem,  the  place  of  their  origin  and  early 
abode.  They  were  founded  in  1 1 18  ;  and  to  them  certain 
military  duties  were  from  the  first  specially  prescribed, 
as  the  defence  of  Palestine,  and  the  protection  of  pilgrims 
In  the  Holy  Land.  After  the  expulsion  of  the  Christian 
arms  from  (hat  region,  they  spread  over  Europe,  and  be- 
came a  very  numerous  and  powerful  body  ;  until,  having 
excited  the  fears  or  avarice  of  popes  and  princes,  they 
were  condemned  by  a  council  assembled  at  Vienna,  and 
exterminated  by  a  vigorous  and  cruelpcrsccutlon. 

lii.  The  third  Military  order  Is  the  Teutonic.  This  In- 
stitution, again,  was  an  offspring  of  the  crusadps,  and  a 
native  of  Palestine ;  originating  in  the  officer  of  an  hos- 
pital at  the  siege  of  Acre.  On  the  termination  of  the 
holy  wars,  these  knights  became  established  in  Germany, 
and  distinguished  themselves  by  the  conquest  and  con. 
version  of  Prussia  and  Pomerania.  Their  order  only 
ceased  to  exist  When,  at  the  Reformation,  Us  members 
abandoned  the  cause  of  the  papacy,  and  embraced  the 
prevalent  opinions  of  the  north  of  Germany.  To  these 
may  be  added  various  inferior  military  orders,  especially 
those  of  Spain  and  Portugal.  See  Calatrava  and  Al- 
cantara. Orders  or. 
8.  1.  The  Mendicant  orders  were  the  creation  of  the 
,  for  the  advancement  of  its  own  political 


papacy,  for  the  advancement  of  its  own  political  purposes. 
It  was  in  the  12th  century  that  the  apprehensions  of  the 
holy  see  were  first  excited  by  the  rise  and  spread  of 
heretical  opinions ;  nor,  at  that  period,  were  either  the 


secular  or  the  regular  clergy  disposed  to  rouse 
from  their  indolence  and  vice  to  combat  with 
active  assailants.  The  counteracting  force,  also,  which  the 
monks  had  supplied,  in  earlier  ages,  to  the  independent 
spirit  of  the  secular  priesthood,  had  lost  much  of  Its 
efiicarv.  and  in  some  measure  been  turned  against  the 
central  authority  of  Rome.  A  new  ally  was  required, 
and  was  furnished  in  the  order  of  St.  Dominic,  which, 
after  completing  its  first  mission  in  the  extinction  of  the 
heresy  of  the  Albigcnscs,  was  placed  upon  a  permanent 
footing  by  a  bull  of  Honorius  III 

II.  The  Franciscan  friars  were  of  cotemporary  Institu- 
tion, and  avowed  the  same  principle  of  poverty  and  men- 
dicity. Our  limits  allow  us  merely  to  mention  —  ill.  The 
Carmelites  (who  derived  their  name  from  Mount  Carmel, 
in  Syria,  where  the  order  originated) ;  It.  The  Au- 
gustfnians,  who  complete  the  number  of  the  Mendicant 
orders  ;  and,  v.  The  Jesuits.   See  Jesuits. 

O'RDINAL.  or  ORDER.  The  name  siren  In  Eng- 
land to  an  old  work  containing  the  ritual  or  religious 
ceremonies  necessary  to  be  performed  before  the  ordina- 
tion of  a  priest.  It  was  composed  in  the  reign  of  Ed- 
ward VI.,  and  revised  by  the  English  Clergy  in  1552. 

O'RDINANCE.  An  obsolete  word  signifying  a  decree 
or  enactment.  After  the  time  of  Philip  le  Bel  (1227),  the 
laws  made  by  French  kings  were  generally  termed  ordi- 
nances (ordonnance) ;  a  term  which,  in  Its  most  com  pre - 
included  also  their  edicts,  " 


it.  The  right  to  iss 
the  laws  (equivalent 
aincil)  is  conferred  oi 


ons 

.  in  council)  is  conferred  on  the  monarch  by 
the  French  charters ;  and  it  was  on  an  ambiguity  of  lan- 
guage in  the  clause  conferring  this  right  in  that  of  1814, 
that  a  defence  was  attempted  for  the  illegal  proceeding* 
of  the  ministers  of  Charles  X.  In  1830.  The  best  collec- 
tion of  the  Ordonnances  des  Rois  <ie  France  Is  that  begun 
by  order  of  Louis  XIV.,  of  which  the  first  volume  ap- 
peared in  1723:  it  extends  to  12  vols,  folio. 
The  Self-denying  Ordinance,  In  English  History,  was  a 
8-r>4 


ORDINATION. 

resolution  of  the  Long  Parliament.  In  1644.  by  which  Its 
members  bound  themselves  not  to  take  certain  executive 
offices,  particularly  commands  in  the  army  ;  the 
of  which,  as  is  well  known,  was  the  transference  of  ] 
first  in  the  the  army,  and  then  in  the  state,  froi 
byterian  to  the  Independent  party. 

O'RDINAND.  (Lat.  ordinandus.)  In  Ecclesiastical 
Antiquities,  one  about  to  receive  orders.  —  Ordrnant.  ■ 
prelate  conferring  orders. 

O'HIMS  AKV.  A  term  of  the  Cirll  Law  for  any  judge 
who  has  authority  to  take  cognisance  of  cause*  in  his 
own  right,  and  not  by  delegation  ;  used,  in  English  Law, 
with  reference  to  ecclesiastical  judges  only.  Thus,  a 
bishop  is  ordinary  in  his  own  diocese ;  an  archbishop,  far 
the  purpose  of  appeals,  in  his  province. 

Ordinary.  In  the  Court  of  Session  in  Scotland,  a 
single  judge  (by  courtesy  styled  lord),  who  decide*  with 
or  without  a  jury,  as  the  case  may  be.  There  are  five 
such  judges :  their  decisions  mar  be  brought  by  appeal 
under  review  of  the  divisions  or  the  court  to  whtch  they 
respectively  belong.   See  Session,  Cor  k  r  or. 

Ordinary.    In  the  Navy,  the  establishment  of  the 
shipping  not  in  actual  service. 
Ordinary,  in  Heraldry,  is  a  portion  of  the  escutcheon 

other  line*.     It  is  the 
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comprised  between  straight  or  I 
simplest  species  of  charge  ;  and 
cient  escutcheons  known  contalr 


Itself  is  charged  with  other  bearings.  Anon 
it  is  said,  comprise  the  fifth  of  the  shield.  The'  i 
of  ordinaries  in  common  use  is  considerable  ;  among  the 
chief  are  the  pale,  fess,  bend,  bar,  saltier,  chevron,  cross 
(which  see).  Each  of  these  is  usually  bounded  by  straight 
lines  ;  but  the  lines  may  be  also  diversified  in  various 
manners.  Thus,  an  ordinary  bounded  by  serrated  bars 
is  said  to  be  indented;  bounded  by  undulating  lines. 
wavy  ;  and  there  arc  many  other  deviations  from  the 
straight  line,  as  ingrailed,  tnveeted,  neltnly,  ragnly,  rn~ 
yonny,  dancetty,  embattled  or  ercneUy,  battled  embattled, 
palitsy,  angled,  levelled,  etcartely,  nowy,  dovetail,  potency . 
When  an  ordiuarr  has  two  sides,  and  Is  only  varied  on 
the  upper,  it  is  said  to  be  ivperingr  ailed,  supcrinvected , 
&c. ;  if  only  on  the  lower,  subingrailed,  fee. 

Ordinary,  of  Newgate.  The  clergyman  who  officiates 
in  this  prison  is  so  called,  whose  duties  consist  in  preach- 
ing ana  reading  prayers  to  the  prisoners,  preparing  con- 
demned criminals  to  meet  their  fate,  and  in  accompany- 
ing such  to  the  place  of  execution. 

ORDINATE.  (Lat.  ordino,  /  arrange.)  In  Geo- 
metry, a  straight  line  drawn  from  any  point  in  a  curve 
perpendicularly  to  another  straight  line,  which  is  called 
the  absciss.  (See  Ausciss.)  The  absciss  and  ordinal*- 
arc  called  the  co-ordinates  of  the 
of  a  point  in  a  plane  is  detf 
two  straight  lines  In  the 
;  and,  when  a  series  of  points  are  so 
:  or  each  other  that  the  co-ordinates 
the  same  mathematical  relation,  these  points  I 
the  nature  of  which  is  expressed  by  the  i 
co-ordinates.  See  Co-ordinates. 

ORDINA'TION.  The  ceremony  of  con  ferring  orders 
In  the  church,  which  is  derived,  by  rII  communities  that 
admit  a  regular  commission  and  succession  In  the  mi- 
nistry from  the  time  of  the  apostles,  from  the  authority 
of  Jesus  Christ ;  of  whom  it  is  said,  in  St.  John's  Gospel 
(xx.  21.),  that,  after  his  resurrection,  he  said,  \s  my 
father  has  sent  me,  even  so  send  I  you :  "  and  then  he 
breathed  upon  them,  and  said  to  them,  "  Receive  ye  the 
Holy  Ghost  I  whose  soever  sins  ye  remit  tiny  are  remitted 
unto  them,  and  whatsoever  sins  ye  retain  they  are  re- 
tained," Prayer  and  the  imposition  or  hands  are  also 
mentioned  as  forming  part  of  the  ceremony  of  ordination 
or  deacons  in  the  Acts ;  and  ordination  Is  even  now  con- 
ferred under  similar  forms  in  most  Christian  churches. 

The  Romish  church  holds  ordination  to  be  the  sixth 
of  its  seven  sacraments,  as  being  an  institution  of  Christ 
conferring  a  special  grace.  The  Protectant*  show  that 
it  differs  from  a  sacrament,  according  to  the  received 
definition  of  such,  as  containing  no  matter,  like  th. 
water  in  baptism,  or  the  elements  In  the  eucharist 
deny  that  the  vessel 


which  are  delivered  to  the  newly 
ordained  person  according  to  the  Romish  rite  ran  be 
taken  as  the  matter  of  a  sacrament,  not  being  recom- 
mended  by  any  Scripture  authority,  nor  indeed  known 
In  the  church  till  the  tenth  or  eleventh  century.  (  Sec 
Hooker',  Eccl.  Pol.  books  vll.  and  viii.) 

In  the  Presbyterian  church  the  term  ordination  has  a 
meaning  wholly  distinct  from  that  in  which  It  is  re- 
ceived by  other  Christian  churches ;  being  applied  exclu- 
sively to  that  solemn  act  by  which  a  licensed  preacher  or 
probationer  is  inducted  into  live  charge  of  a  particular 
parish  or  congregation,  and  not,  as  is  sometimes  erro- 
neously asserted,  to  the  act  by  which  he  is  entitled  to 
preach  the  Gospel,  or,  in  other  words,  to  the  ceremony 
by  which  "  orders  "  are  conferred  in  the  English  church. 
In  the  English  church  a  clergyman  can  be  ordained  I  mt 
once :  in  the  Scotch  church  he  is  said  to  be  ontarnrd  as 
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ORDNANCE. 

oten  as  ho  leaves  one  parish  to  be  inducted  into  the 
charge  of  another. 

ORDNANCE.  A  Military  term,  applied  generally  to 
all  torts  of  great  guns  used  in  war.  as  cannons,  mortars, 
howitxers,  carrnnades,  Ac.    Sec  the  respective  terms. 

(ORDNANCE,  BOARD  OF.  The  name  given  to 
the  board  which  provides  the  troops  of  the  fine,  the 
rr-giments  of  artillery  and  engineers,  the  militia,  volun- 
teers, and  the  navy,  wkh  jronv  ammunition,  and  arms  of 

U  th7affuirs*  onlhe 


of  Ordnance  also  super- 
ents  of  artillery  and  en- 
e  for  the  whole  of  the 


at  t 

military  works  at 
1  b  plac« 

rho  has  the  military  comi 
of  the  corps  of  royal  engineers 
Besides  the  Master-general,  the  other  chief 
connected  with  the  ordnance  are  the  Surveyor- 
the  Clerk  of  the  ordnance,  and  the  Storekeeper 
-d  nance,  which  are  self-explanatory  terms. 
O'RDON  NANCE.  (Fr.)  In  Architecture,  the  right 
■wi^mnonl.  for  convenience  and  propriety,  of  th<*  measure 
of  the  several  apartments,  that  they  be  neither  too  large 
nor  too  small  for  the  purposes  of  the  building,  and  that 
they  be  conveniently  distributed  and  lighted. 

(TREADS.  (Or.  jpr,  mountain.)  In  Greek  Mytho- 
lojry.  nymphs  of  the  mountains,  companions  of  Diana, 
and  usually  invoked  along  with  that  goddess. 

ORES.  (Germ,  erxe.)  The  mineral  bodies  from 
which  metals  are  extracted.  Metals  exist  m  the  ores  in 
one  or  the  other  of  the  four  following  states:  — 1.  In  a 
metallic  state,  and  either  solitary  or  combined  with  each 
other ;  In  the  latter  case  forming  alloys.  2.  Combined  with 
•ulphur,  forming  sulphuret.*.  3.  Combined  with  oxygen, 
forming  oxides.  4.  Combined  with  adds,  forming  car- 
bonates, phosphates,  Ac,  which  generally  go  by  the  name 
of  metallic  salts. 

Certain  ores  which  contain  the  metals  most  indlspcns- 
ahle  to  human  necessities  have  been  treasured  up  by  the 
Creator  in  very  bountiful  deposits ;  constituting  either 
treat  masses  in  rocks  of  different  kinds,  or  distributed  in 
lode*,  veins,  nests,  concretions,  or  beds  with  stony  and 
<*arthy  admixtures  ;  the  whole  of  which  become  the  ob- 
Krts  of  mineral  exploration.  These  precious  stores 
"ccur  In  different  stages  of  the  geological  formations; 
'Mt  their  main  portion,  after  having  existed  abundantly 
in  the  several  orders  of  the  primary  strata,  suddenly  cease 
to  be  found  towards  the  middle  of  the  secondary.  Iron 
ores  are  the  only  ones  which  continue  among  the  more 
modern  deposits,  even  so  high  as  the  beds  immediately 
beneath  the  chalk,  when  they  also  disappear,  or  exist 
merely  as  colouring  matters  of  the  tertiary  earthy  beds. 

The  strata  of  gneiss  and  mica-slate  constitute  in  Eu- 
rope the  grand  metallic  domain.  There  Is  hardly  any 
kind  of  ore  which  does  not  occur  there  in  sufficient  abun- 
dance to  become  the  object  of  mining  operations,  and 
many  arc  found  no  where  else.  The  transition  rocks, 
and  the  lower  part  of  the  secondary  ones,  are  not  so  rich, 
neither  do  they  contain  the  same  variety  of  ores.  But 
this  order  of  things,  which  is  presented  by  Great  Britain, 
Cennany,  France,  Sweden,  and  Norway,  is  far  from 
forming  a  general  law  ;  since  in  cquinoxial  America  the 
rn«*iss  is  but  little  metalliferous:  while  the  superior 
'(rata,  such  as  the  clay- schists,  the  slenltic  porphyries,  the 
I'Hestones,  which  complete  the  transition  series,  as  also 
several  secondary  deposits,  include  the  greater  portion  of 
the  Immense  mineral  wealth  of  that  region  of  the  globe. 

All  the  substances  of  which  the  ordinary  metals  form 
the  basis,  are  not  equally  abundant  in  nature ;  a  great 
proportion  of  the  numerous  mineral  species  which  figure 
<n  our  classifications  are  mere  varieties  scattered  up  and 
down  in  the  cavities  of  the  great  masses  or  lodes.  The 
workable  ores  are  few  in  number,  being  mostly  sulphu- 
rets, some  oxides,  and  carbonates.  These  occasionally 
form  of  themselves  very  large  masses,  but  more  fre- 
quently they  are  blended  with  lumps  of  quartz,  felspar, 
•"id  carbonate  of  lime,  which  form  the  main  body  of  the 
deposit ;  as  happens  always  in  proper  lodes.  The  ores 
in  that  case  are  arranged  In  layers  parallel  to  the  strata 
3  the  formation,  or  in  veins  which  traverse  the  rock  In 
all  directions,  or  In  nesU  or  concretions  stationed  irre- 
gularly, or  finally  disseminated  In  hardly  visible  parti - 
fl«i.  These  deposits  sometimes  contain  apparently  only 
"ne  species  of  ore,  sometimes  several,  which  must  be 
mined  together,  as  they  seem  to  be  of  contemporaneous 
formation ;  whilst,  in  other  cases,  they  are  separable, 
'taring  been  probably  formed  at  different  epochs.  Under 
•he  particular  metals  will  be  found  an  account  of  the 
localities  of  ores,  Ac. ;  but  the  following  general  observa- 
•ions  may  prove  useful  In  presenting  a  condensed  re- 
sume of  the  whole  subject. 

I-  7Va  exists  principally  in  primitive  rocks,  appearing 
<ither  in  Interlaced  masses  In  beds,  or  as  a  constituent 
fart  of  the  rock  itself,  and  more  rarely  in  distinct  veins. 
Tin  ore  is  found  Indeed  sometimes  in  alluvial  land,  fill- 
»■'«  up  low  situations  between  lofty 
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ORES. 

2.  Gold  occurs  either  in  beds  or  in  veins,  frequently  in 
primitive  rocks ;  though  it  is  also  found  in  other  form- 
ations, and  particularly  in  alluvial  earth.  When  this 
metal  exists  in  the  bosom  of  primitive  rocks,  It  Is  parti- 
cularly in  schists  ;  it  is  not  found  in  serpentine,  but  it  is 
met  with  In  greywacke  in  Transylvan  la.  The  gold  of 
alluvial  districts,  called  gold  of  washing 
occurs,  as  well  as  alluvial  tin,  among  the 
more  ancient  rocks. 

3.  Si/ecr  is  found,  particularly  in  veins  and  beds.  In 
primitive  and  transition  formations ;  though  some  veins 
of  this  metal  occur  in  secondary  strata.    The  rocks 

In  it  are  gneiss,  mica-slate,  clay-slate,  greywacke. 
alpine  limestone.   Localities  of  silver-ore  itself 
numerous,  at  least  In  Europe,  among  secondary 
;  but  it  occurs  in  combination  with  the  ores 
of  copper  or  of  lead. 

4.  Copper  exists  In  the  three  mineral  epochas  1—1.  In 
primitive  rocks,  principally  in  the  state  of  pyritous  cop. 
per,  in  beds,  in  masses,  or  in  veins ;  2.  In  transition  dis- 
tricts, sometimes  In  masses,  sometimes  in  veins  of  copper 
pyrites  ,  3.  In  secondary  strata,  especially  in  beds  of  cu- 
preous schist. 

5.  Lead  occurs  also  In  each  of  the  three  mineral 
epochas ;  abounding  particularly  in  primitive  ami  tran- 
sition grounds,  where  It  usually  constitutes  reins,  and 
occasionally  beds  of  sulphuretted  lead  (galena).  The 
same  ore  is  found  in  strata  or  in  veins  among  secondary 
rocks,  associated  now  and  then  with  ocbreous  iron-oxide 
and  calamine  (carbonate  of  sine) ;  and  it  is  sometimes 
disseminated  in  grains  through  more  recent  strata. 

&  Iron  is  met  with  in  four  different  mineral  eras,  but 
in  different  ores.  Among  primitive  rocks  magnetic  iron 
ore  and  specular  iron  ore  occur  chiefly  in  beds,  sometimes 
of  enormous  sixe :  the  ores  of  red  or  brown  oxide  of  iron 
(hematite)  are  found  generally  In  veins,  or  occasionally 
in  masses  with  sparry  iron,  both  In  primitive  and  tran- 
sition rocks ;  as  also  sometimes  in  secondary  strata ;  but 
more  frequently  in  the  coal-measure  strata,  as  beds  of 
clay-ironstone,  of  globular  Iron  oxide,  and  carbonate  of 
Iron.  In  alluvial  districts,  we  find  ores  of  clay-ironstone, 
granular  iron-ore,  bog-ore,  swamp-ore,  and  meadow-ore. 
The  iron  ores  which  belong  to  the  primitive  period  have 
almost  always  the  metallic  aspect ;  with  a  richness 
amounting  even  to  80  per  cent,  of  Iron,  while  the  ores  in 
the  posterior  formations  become  in  general  more  and 
more  earthy,  down  to  those  in  alluvial  soils,  some  of 
which  present  the  appearance  of  a  common  stone,  and 
afford  not  more  than  '10  per  cent,  of  metal,  though  its 
quality  is  often  excellent. 

7.  Mercury,  as  a  sulphuret.  occurs  principally  among 
in  disseminated  masses  along  with  com- 

;  though  the  metal  is  met  with  occa- 
sionally in  primitive  countries. 

8.  Cobalt  belongs  to  the  three  mineral  epochas ;  its 
most  abundant  deposits  are  veins  In  primitive  rocks ; 
small  veins  containing  this  metal  arc  found,  however,  in 
secondary  strata. 

9.  Antimony  occurs  in  veins  or  beds  among  primitive* 
and  transition  rocks. 

10.  II.  Bismuth  and  nickel  do  not  appear  to  constitute 
the  predominating  substance  of  any  mineral  deposits ; 
but  they  often  accompany  cobalt. 

12.  Zinc  occurs  In  the  three  several  formations ;  namely, 
as  sulphuret,  or  blende,  particularly  In  primitive  and 
transition  rocks ;  as  calamine,  in  secondary  strata,  usu- 
ally along  with  oxide  of  iron,  and  sometimes  with  sul- 
phuret of  lead. 

In  the  analysts  of  ores,  It  is  impossible  to  lay  down  any 
general  rule,  so  numerous  are  the  ores  themselves,  and 
so  diversified  the  means  necessary  to  be  adopted  in'  the 
various  analytic  processes.  Under  each  particular  metal 
will  be  found  an  account  of  Its  most  Important  ores,  and 
we  shall  here  restrict  ourselves  to  a  few  general  remarks 
on  the  theory  of  smelting  ores. 

It  is  probable  that  the  coaly  matter  employed  in  that 

Kscess  is  not  the  immediate  agent  of  their  reduction  ; 
t  the  charcoal  seems  first  of  all  to  be  transformed  by 
the  atmospherical  oxygen  Into  the  oxide  of  carbon, 
which  gaseous  product  then  surrounds  and  penetrates  the 
interior  substance  of  the  oxides,  with  the  effect  of  decom- 
posing them,  and  carrying  off  their  oxygen.  That  this 
is  the  true  mode  of  action,  is  evident  from  the  well-known 
facts  that  bars  of  iron,  stratified  with  pounded  charcoal, 
in  the  steel-cementation  chest,  most  readily  absorb  the 
carl>onaceous  principle  to  their  innermost  centre,  while 
their  surfaces  get  blistered  by  the  expansion  of  carbu- 
rettcd  gases  formed  within  ;  and  that  an  intermixture  of 
ores  and  charcoal  is  not  always  necessary  to  reduction, 
but  merely  an  interstrati  fixation  of  the  two,  without  in- 
timate contact  of  the  particles.  In  this  case,  the  carbonic 
acid  which  Is  generated  at  the  lower  surfaces  of  contact 
of  the  strata,  rising  up  through  the  first  bed  of  Ignited 
charcoal,  becomes  converted  Into  carbonic  oxide;  and 
this  gaseous  matter,  passing  up  through  the  next  layer  of 
ore,  seises  its  oxygen,  reduces  it  to  metal,  and  is  Itself 
*  once  more  Into  carbonic  acid  ,  and 
3  I-  4 
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OREXIS. 

»o  on  in  continual  alternation.  It  may  be  laid  down, 
however,  ai  a  general  rule,  that  the  reduction  U  the  more 
rapid  and  complete  the  more  intimate  the  mixture  of 
the  charcoal  and  the  metallic  oxide  has  been,  because 
the  formation  of  both  the  carbonic  acid  and  carbonic 
oxide  becomes  thereby  more  easy  and  direct.  Indeed  the 
cementation  of  iron  ban  into  ■teeJ  will  not  succeed,  un- 
less the  charcoal  be  so  porous  as  to  contain,  interspersed, 
enough  of  air  to  favour  the  commencement  of  its  con- 
version  into  the  gaseous  oxide ;  thus  acting  like  a  fer- 
ment In  brewing.  Hence,  also,  finely  pulverized  char- 
coal doe«  not  answer  well,  unless  a  quantity  of  ground 
iron  cinder  or  oxide  of  manganese  be  blended  with  it,  to 
i  of  oxygen  to  begin  the  generation  of 


into  arid  and  oxide  are  put  in  train.  (For 
tions  we  are  indebted  chiefly  to  tW*  Dirt,  of  Arts,  kc ., 
arts.  "  Mine"  and  "  Ores.")   See  also  the  art.  Geology 
In  this  work. 

ORR'XIS.  (Gr.  Hpr****,  I  labour.)  A  term  applied 
in  medicine  to  the  appetite,  or  a  sense  of  hunger. 

O'RFRAIKS.  (Fr.  orfrols,  broad  welts  of  gold.)  A 
species  of  embroidered  cloth  of  gold,  worn  anciently  by 
the  kings  and  nobles  of  England.  This  name  was  also 
given  to  the  clothes  worn  by  the  king's  guards,  which 
were  al»o  embroidered  witli  gold. 

O'RGAN  (Gr.  e/>  -«>•»,  an  instrument .)  In  Music,  a 
wind  instrument ;  so  called  by  way  of  eminence,  being  in- 
deed perhaps  less  an  instrument  than  a  machine  con- 
taining a  collection  of  instruments,  or,  in  other  words, 
a  mechanical  orchestra,  under  the  command  of  a  single 
performer's  Angers  on  the  keyboard.  This  instrument 
was  invented  at  an  early  period,  though  until  the  eighth 
century  it  was  probably  nut  little  used.  The  Greeks 
appear  to  have  been  acquainted  with  it .  and.  In  the  tenth 
book  of  his  Architecture,  Vitruvius  describes  an  hydraulic 
organ  which  was  played,  or  rather  blown,  by  the  fall  of 
water,  but  in  what  precise  manner  is  not  now  known. 
The  emperor  Julian  eulogises  this  instrument  in  an  epi- 

Km  ;  and  St.  Jerome  speaks  of  one,  with  twelve  pair  of 
lows,  which  might  be  heard  at  the  distance  of  a  thou- 
sand paces  ;  and  of  another,  at  Jerusalem,  which  might 
be  heard  at  the  Mount  of  Olives.  Its  Invention  is  attri- 
buted to  Ctcsiblus,  a  barber  of  Alexandria. 


The  site  of  an  organ  is  usually  expressed  by  I 
f  its  largest  pipes  ;  thus  an  organ  of  32  feet, 
Ac,  is  one  whose  lowest  bass  pipes  are  of  those  respec- 


tive lengths.  Church  organs  consist  of  two  part* ;  via 
the  great  organ,  which  comprises  the  main  body  ;  and  the 
chair,  or  choir  organ,  a  smaller  one,  commonly  placed 
before  the  other.  The  organ  Is  provided  with  at  least 
one  set  of  keys ;  and  when  it  has  a  chair  organ  and  a 
swell  organ,  with  two,  three,  or  even  more.  Besides  these 
there  are  pedals  for  the  lowest  pipes,  and  composition 
pedals,  which  change  the  stops  as  reqtUred  at  one  ores* 
sure  ;  both  of  these  are  acted  upon  by  the  feet.  There 
Is  another  pedal  to  open  the  swell  organ  with  the  right 
foot  The  key  boards  of  organs  vary  in  extent:  the 
York  has  6  octaves  from  CCC  (16  feet)  to  C  in  alt; 
the  Birmingham  b\  octaves ;  but  the  compass  now  in 
general  use,  here  and  on  the  Continent,  Is  from  CC 
(8  feet)  to  F  in  alt,  41  octaves ;  the  lower  notes  from  C  C 
toCCC  (16  feet)  being  placed  on  the  pedal  organ.  The 
G  G  compass  is  gradually  falling  into  disuse,  a  compass 
which  never  prevailed  on  the  Continent.  Each  ley, 
bring  pressed  down  with  the  Auger,  opens  a  valve  or 
plug,  corresponding  lengthwise  with  as  many  holes  as 
there  arc  rows  of  pipes  on  the  soundboard  ;  and  the  holes 
of  each  row  are  opened  and  shut  by  a  register  or  ruler 

Sierccd  with  holes  equal  in  number  to  the  keys.  By 
rawing  the  register  the  holes  of  one  row  are  opened, 
because  they  correspond  with  those  of  the  sound  board  ; 
so  that,  by  opening  a  valve,  the  wind  brought  to  the 
sound  board  by  means  of  bellows  finds  its  passage  into 
the  pipes  which  correspond  to  the  open  holes  of  the  sound 
board.  By  pushing  the  register  or  stop,  the  holes  therein 
not  answering  to  any  of  those  of  the  sound  board,  the  row 
of  pipes  answering  to  the  register  so  pushed  Is  shut.  It 
is  obvious,  therefore,  by  drawing  several  of  these  registers 
or  stops,  correspondent  rows  of  pipes  are  opened :  hence 
the  rows  of  pipes  become  simple  or  compound;  the  former 
when  only  one  row  answers  to  one  register,  the  latter 
when  several  do  so.  Organists  call  a  row  compound 
when  several  pipes  play  upon  pressing  one  stop. 

Organ  pipes  arc  of  two  sorts,  mouth  pipes  and  reed 
pipes,  of  each  of  which  there  are  several  species.  The 
first,  called  pipes  of  mutation,  consist,  first,  or  a  foot.which 
is  a  hollow  cone,  and  receives  the  wind  that  sounds  the 
pipe ;  second,  the  body  of  the  pipe,  which  is  fastened  to 
the  foot.  Between  the  foot  and  the  body  of  the  pipe  is 
a  diaphragm  or  partition,  having  a  little  long  narrow 
aperture  to  let  out  the  wind ;  over  this  aperture  is  the 
mouth,  whose  upper  lip,  being  boriiontal,  cuts  the  wind 
as  It  escapes  through  the  aperture.  The  pipes  are  made 
either  of  pewter,  of  lead  mixed  with  a  certain  portion  of 
tin,  or  of  wood.  The  tin  pipes  are  always  o|»en  at  their 
extremities,  are  of  very  small  diameter,  and  clear  and 
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shrill  in  their  sound.  Those  of  lead  and  tin  mixed  are 
larger,  the  shortest  open,  and  the  longest  quite  stopped  , 
the  medium  ones  are  partly  stopped,  and  have  beMoes  * 
little  ear  on  each  side  of  the  mouth,  drawn  close  or  set 
farther  apart,  for  the  purpose  of  raising  or  lowering  the 
sound.  The  wooden  pipes  are  made  square  on  the  plant', 
and  their  extremities  are  stopped  with  a  valve  or  tompion 
covered  with  leather,  so  as  to  be  air-tight.  The  sound  of 
these  is  very  soft.  The  large  pipes  stopped  are  usually 
of  wood,  the  small  ones  of  lead,  Of  course  the  longest 
yield  the  gravest,  the  shortest  the  most  acute  sounds. 
Their  lengths  and  widths  are  In  the  reciprocal  ratio  of 
their^sounds^and  the  division*  regulatedjby  their  rule. 

which  give  the  same  sound. 

The  reed  pipes  consist  of  a  foot  to  carry  the  wind  int  > 
the  shallot  or  reed,  a  hollow  half  cylinder,  whose  ex- 
tremity is  fitted  Into  a  kind  of  mould  by  a  wooden  tam- 
pion. Its  other  extremity  Is  at  liberty  ;  so  that  the  wind, 
entering  the  shallot,  causes  it  to  vibrate  or  shake  against 
the  reed  ;  and  the  longer  that  part  of  the  tongue  which  I* 
at  liberty  is  made,  the  deeper  the  sound.  The  mould 
serving  to  fix  the  shallot  or  reed,  the  tongue,  torn  plot). 
Ac.  serves  also  to  stop  the  foot  of  the  pipe,  and  to  comnt  I 
the  wind  to  escape  wholly  at  the  reed.  In  the  mould, 
the  part  called  the  tube  Is  soldered,  the  inward  opening 
whereof  is  a  continuation  of  the  reed.  The  form  of  uV 
tube  varies  in  different  ranks  of  pipes.  The  aruteoes* 
and  gravity  of  a  reed  pipe  depends  on  the  length  of  the 
tongue,  and  of  that  of  the  pipe,  taken  from  the  extremity 
of  the  shallot  to  the  extremity  of  the  tube.  The  quality 
of  the  sound  depends  on  the  width  of  the  reed,  the  tongue, 
and  the  tube ;  and  also  on  the  thickness  of  the  tongue,  the 
figure  of  the  tube,  and  the  quantity  of  wind.  To  vary 
the  character  of  the  sound  of  the  pipes  a  valve  or  port- 
rent  is  added,  which  Introduces  the  wind  by  fits  and 
shakes. 

At  Ulm,  there  is  an  organ  in  the  cathedral  93  feet 
high  and  28  broad  ;  its  largest  pipe  is  13  inches  in  di- 
ameter, and  it  is  supplied  with  sixteen  pair  of  r 
This  organ,  however,  is  surpassed  by  the  fa 


i  surpassed  by 
feet  high  and  I 
Utian  Muller. 


the  upper 

and  to  the  pedals,  or  which  the  deepest  pine  is  38 
long,  and  15  inches  In  diameter,  there  are  fifteen  stop*  ; 
:,  in  all,  sixty  voices  or  stops,  two  tremblans.  two 


accouplemens,  and  nearly  five  thousand  pipes.  The  bel- 
lows are  each  9  feet  long  and  5  feet  broad.  The  organ 
at  Rotterdam  is  also  on  a  very  Urge  scale,  and  not 
greatly  inferior  to  that  just  described  ;  its  reed  stops,  in- 
deed, are  allowed  to  be  superior. 

At  the  period  of  the  restoration  of  Charles  II.  the  or- 
gans of  this  country  had  fallen  much  into  decay,  and  the 
art  of  building  them  was  then  renewed  here  by  the  cele* 
brated  Bernard  Schmidt  who,  to  distinguish  him  from 
his  nephews,  Gerard  and  Bernard,  by  whom  he  was  ac- 
companied, obtained  the  name  of  Father  Smith  ;_ 
Harris,  from  France.  The  celebrated  organ  at  I 
church  was  built  by  the  first-named  person. 

The  science  of  organ-building  has  of  late  years  again 
revived  in  this  country,  and  indeed  In  other  parts  of 
Europe.  The  three  largest  organs  in  England  are  hi 
York  Minster,  the  Town  Hall,  Birmingham,  and  Christ 
Church,  London.  The  first-named,  by  Messrs.  Elliot  and 
Hill,  has  a  compass  from  C  C  C  to  C  in  alt  that  Is,  6 
octaves.  The  great  organ  has  24  stops,  4  open  i 
If  feet,  four  16  feet  reeds.  The  choir  has  10  at 
C  C  C  to  C  In  alt.  The  compass  of  the  swell'  la  I 
C  C  to  C  In  alt,  and  It  contains  12  stops.  The  pedal  or- 
gan has  10  stops  compass  ;  2  octaves  32  feet  to  8  feet,  33 
feet  open  diapason  metal,  do.  wood,  and  do.  trumpet ; 
three  16  feet  reed  stops,  four  16  feet  diapason  tolU. 
There  arc  in  all  &G  stops,  6  couples,  and  7  compo*itb«n 
pedals  to  shift  the  stops.  There  arc  408<j  pipes  in  so 
ranks. 

The  organ  at  the  Town  Hall  in  Birmingham,  which  was 
built  by  Mr.  Hill,  has  a  compass  from  C  C  C  to  F  In  alt. 
There  are  4  rows  of  keys,  and  3  octave*  of  keys,  to  play 
the  double  pedal-pipes  with  the  fingers,  on  the  bass  side 
of  the  movements.  The  great  organ  contains  the  follow- 
ing stops  I  3  open  diapasons  to  16  feet  C,  double  diapason, 
and  stopped  diapason  ;  2  principals  of  metal,  and  3  of 
wood ;  a  twelfth  and  2  fifteenths  of  metal,  1  of  wood  . 
a  reed  fifteenth  4  feet,  posaune  on  a  large  scale  (16  Cert ), 
trumpet  16  feet,  clarion  8  feet,  sesquialtra  4  ranks,  mix- 
ture 3  ranks ;  two  octaves  of  German  pedals ;  thirty- 
two  feet  metal  open  diapason  to  8  feet  C  ;  thirty-two 
feet  wood  open  diapason  to  8  feet  C  ;  two  octaves  of 
pedal  trumpets  16  feet  to  8  feet  C.  The  33  feet  pipe  with 
the  remainder  of  the  2  octaves  of  double  pedal  pipes  are 
In  front.  The  choir  organ  from  C  C  C  (16  feet)  to  F  in 
alt  has  open  and  stopped  diapasons,  principal,  hannonia, 
flute,  fifteenths,  cremona,  and  bassoon,  open  diapaxo 
wood,  and  dulciana.   Swell  descends  to  C  C,  and  has 
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open,  double,  and  stopped  diapason,  principal,  fifteenth, 
harmonica,  horn,  trumpet,  hautboy,  and  clarion. 

The  ophlcleide,  or  tuba  mirabilit,  on  the  swell  manual 
from  CCtoF,  the  same  compass  as  the  swell,  but  sepa- 
rate from  it,  forms  Its  prominent  feature,  having  power 
equal  to  the  whole  of  the  great  organ,  with  a  full,  fine,  and 
smooth  tone.  This  magnificent  reed  is  unparalleled  in 
Europe ;  and  the  Birmingham  and  Liverpool  organs  are 
the  only  instrument.*  which  can  boast  of  tU  powers. 

The  first  clavier  is  the  choir,  the  second  the  great  or- 
gan, the  third  the  swell ;  the  fourth  clavier  takes  any 
-ingle  stop,  or  all  of  them,  in  either  choir  or  swell,  without 
aflScctinn  either,  or,  in  other  words,  the  performer 
play  the  choir  and  swell  In  the  usual  manner,  witho 
all  affecting  the  fourth  clavier.  To  accomplish  the 
•- hi  meal  movement  requires  more  draw  stops  than  real 
stops  of  pipes,  although  the  same  object  Is  gained  by  the 
fourth  clavier  as  by  a  fourth  separate  organ.  The  col- 
lected lengths  of  the  trackers,  or  wood  rods,  which  com- 
municate from  the  keys  to  the  sound  boards,  would  extend 
four  miles  and  a  half.  The  Si  feet  C  is  1  foot  (if  inches 
in  diameter :  the  same  note,  in  wood,  3  feet  by  2  feet  6 
inches,  and  would  hold  13  pipes  and  13  gallons  of  wine. 
There  are  two  octaves  ana  a  half  of  bells.  The  pedal 
pipes  are  played  with  the  fingers,  as  easily  as  the  great 
organ,  by  a  newly  invented  valve  *  which  resists  the  pres- 
sure of  wind.  There  are  at  present  63  draw  stops  in  this 
organ,  including  the  tuba  mirabllls  recently  Inserted, 
and  including  coupler  stops.  The  choir  and  swell  have  3 
draw  stops  to  each  row  of  pipes,  as  the  fourth  clavier  may 
require. 

The  Christ  Church  organ,  in  Newgate-street,  London, 
»  hfch  Is  yet  In  progress,  will  be  the  largest  manual  organ 
in  Europe,  containing  ? I  stops;  94  in  the  great  organ, 
17  la  the  choir,  1 1  in  the  swell,  10  in  the  pedal  organ,  and 
"copulas.  This  was  commenced  by  Mr.  Hill  in  1840.  The 
two  largest  swell  organs  in  Europe  have  been  erected  by 
Mr.  Hill  duringthe  present  year.  The  one  is  in  St.  Peter's 
Church,  Corahlll,  and  contains  19  stops ;  the  other  is  in 
the  new  Independent  Chapel,  Liverpool,  and 
stops.  These  swell  organs  are  about  double 
those  in  the  York  and  ~ 


nknown  In  thh  cou 
ORGAN  POINT.    In  Music,  a  succession  of  chords, 
in  some  of  which  the  harmony  of  the  fifth  is  taken  un- 
prepared on  the  bass  as  a  holding  note,  whether  preceded 
by  the  tonic  or  by  the  harmony  of  the  fourth  of  the  key. 

ORGA'NICAL  DESCRIPTON  OF  CURVES,  In 
Geometry,  signifies  the  description  of  curves  on  a  plane 
by  means  of  Instruments  ;  as  the  circle  is  described  by  a 
pair  of  compasses,  the  ellipse  by  means  of  a  thread 
passing  round  two  pint  In  the  foci,  the  epicycloids  by 
the  revolution  of  circlet  on  the  circumferences  of  other 
circles,  the  conchoid  by  means  of  the  trammel,  the  cissoid 
by  the  motion  of  a  rectangular  ruler,  Ac.  See  School  en's 
r.sercitatiunes  MathematicM}  Newton' $  Aritk.  Univer- 
salis; M  acinar  i  n' t  Gcomctria  Organic  a,  Ac. 

ORGA'NIC  DISEASE.  A  disease  in  which  the 
structure  of  an  organ  it  morbidly  altered ;  opposed  to 
/unctunutf  disease,  in  which  the  secretions  or  functions 
"  r  are  deranged,  without  any  apparent  change  of  or- 
Tuberciilated  induration  of  the  liver  Is  an 
«r^4ra/ disease  of  that  riiC^j  *hc  JJJJJJjj 

^ORGA'NIC  LAWS.  In  Modern  Political  Phraseo- 
logy, the  name  given  to  laws  directly  concerning  the 
fundamental  parts  of  the  constitution  of  a  state.  Ac- 
cording to  the  distinction  taken  by  some  French  writers, 

the 

or  theory  of  government.    Organic  laws  arc 


those  which  apply  those  principles  to  the  actiu 
of  society  by  positive  enactment,  and  add  the 


ORGA'NIC  REMAINS.  The  organized  bodies, 
whether  of  animals  or  vegetables,  found  in  a  fossil  state, 
are  so  called.    See  Gioloot. 

ORGANISTS.  The  old  name  given  in  the  Roman 
Catholic  Church  to  those  priests  who  organised  or  sang 
In  parts.    The  name  organists  of  the  hallelujah  was  ap- 

f'licd  in  the  13th  century  to  certain  priests  who  assisted 
a  the  performance  of  the  matt.  They  were  generally 
four  in  number,  and  derived  their  name  from  tinging  In 
parts,  or  organizing  the  melody  appropriated  to  the  word 
hallelujah. 

ORGANIZATION.  (Lat.)  The  processes  by  which 
an  organized  body  is  formed :  also  the  totality  of  the 
parts  which  constitute,  and  of  the  lawt  which  regulate, 
an  organized  body. 

ORGANOGRAPHY.  (Gr.  *:ya.»,.  a  tool  or  instru- 
ment, and  ytmfri,  I  describe.)  A  term  usually  applied  to 
an  account  of  the  structure  of  plants.    It  comprises  all 
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that  relates  to  the  various  formt  of  tissue  of  which 
are  anatomically  constructed ;  explains  the  exact  u, 
ization  of  all  those  parts  through  which  the  vital  func- 
tions are  performed  ;  and  teaches  the  relation  which  one 
part  bears  to  another,  with  the  dependence  of  the  whole 
upon  the  common  system.   See  Botany. 

O'RGANON.  (Gr.  *.y«.„.  |  In  Philosophical  lan- 
page,  nearly  synonymous  with  method,  and  implying  a 
body  of  rules  and  canons  for  the  direction  or  the  scientific 
faculty,  either  generally  or  In  reference  to  some  par- 
ticular department.  For  an  account  of  the  Organon  of 
Aristotle  and  that  of  Bacon,  see  articles  Aristotelian 
and  Baconian  Philosophy  respectively. 

ORGIES.  (Gr.  ieym.)  In  Mythology,  the  mysteries 
of  Bacchus,  as  solemnized  among  the  Greeks  and  Thra- 
cians.  Writers  derive  the  name  from  the  word  teyv, 
anger,  from  the  fury  and  excitement  of  the  Bacchanals, 
or  from  the  wrath  of  Ceres  against  Jupiter.  (Clem.  Alex.) 
But  these  fanciful  etymologies,  after  the  manner  of  the 
Greeks,  seem  to  show  that  the  word  was  really  of  foreign 
origin,  and  adopted  by  them  together  with  trie  thing  it- 
self. The  author  of  the  article  "  Mysteries  "  in  tho 
Encuc  Brit,  would  derive  it  from  Ilebr.  argot,  a  chest, 
from  the  casket  containing  the  secret  symbols  of  the 
god.  According  to  his  view,  the  orgies  were  the  mys- 
teries of  Osiris,  the  Egyptian  Bacchus,  and  from  Egypt 
transplanted  to  Greece,  where  they  became  mingled  with 
the  gross  corruptions  peculiar  to  the  worship  of  the 
Bacchus  of  Thebes.  Others  imagine  their  origin  to  have 
been  in  Thrace.  The  frantic  solemnities  of  these  rites 
arc  most  poetically  described  In  the  Bacchant/  Euripides. 
The  mysteries  which  they  enveloped  are  extremely  ob- 
scure. 

ORGUES.  In  Fortification,  long  and  thick  pieces 
of  wood  shod  with  Iron,  and  suspended  each  by  a  se- 
parate rope  over  a  gate  so  at  to  be  ready  to  be  let  fall  and 
nop  it  up  upon  the  approach  of  an  enemy. 


also  denotes  a  machine  composed  of  arquebuses,  or  mus- 
ket-barrels, linked  together  so  that  they  may  be  dis- 
charged all  at  once,  and  used  to  defend  ' 

ORGY'IA.    (Gr.  Kiyu,  I 
limb.)   A  name  applied  by 


to  a 


to  him  by 


RlClIA'LCUM.  (Gr.  ten.  a  mountain,  and  jr.sU**. 
<.)  Literally,  mountain  brass.  This  was  the  name 
given  to  a  peculiar  kind  of  mixed  metal  in  general  use 
among  the  ancient  Greeks  and  Romans.  It  it  proved 
to  have  been  made  on  much  the  same  basis  as  brass  ;  but 
various  opinions  have  been  entertained  respecting  the 
precise  nature  of  the  ingredients  employed  in  its  compo- 
sition, and  no  definite  conclusion  has  been  arrived  at  on 
the  subject. 

O'RIEL.  (Etym.  uncertain.)  In  Gothic  Architec- 
ture, a  bay  window.  According  to  some  passages  in  early 
writers,  It  seems  alto  to  signify  a  recess  ;  but  the  former 
Is  the  signification  now  usually  attached  to  it. 

ORIENT.  ( Lat.  orior.  /  rise.)  The  east,  or  eastern 
part  of  the  horizon.  In  surveying,  to  orient  a  plan  sig- 
nifies to  mark  Itt  situation  or  bearing  with  respect  to  tho 
four  cardinal  points. 

OR1FLAMMB.  The  ancient  royal  standard  of  France. 
It  was  the  banner  of  the  abbey  of  St.  Denis,  which  wat 
presented  by  the  abbot  to  the  lord-protector  of  the  con- 
vent, whenever  engaged  in  the  field  on  its  behalf.  This 
protectorship  was  attached  to  the  countship  of  Vextn : 
and  when  that  county  was  added  to  the  possessions  of 
the  crown  by  Philip  I.  this  banner,  which  he  bore  in  con- 
sequence, became  In  time  the  great  standard  of  the  mo- 
narchy. By  some  it  is  said  to  have  been  lost  at  Agincourt ; 
but,  according  to  others,  its  last  display  in  the  field 
In  the  reign  of  Charles  VII.  Its  derivation  it  i 

GebHin.  thTltsT  sy  II able  U  the 
"  (Germ,  fahnej.    Felibicn  says  it  was  sti 
\  1535,  in  an  abbey,  almost  devoured  by 
(See  Mem.  de  C  Ac.  det  Jnscr.  vol.  xill.) 

ORI'GANUM,  OIL  OF.  The  distilled  or  volatile 
oil  of  the  wild^marjorarn.    It  is  imported  Jrum  the  south 

stimulant. 

ORPGENISTS.  An  early  Christian  sect,  who  pre- 
tended to  draw  their  opinions  from  the  writings  of  tho 
celebrated  Orlgen.  They  maintained  that  Christ  wat 
the  Son  of  God  only  by  adoption  ;  and  denied  eternity  of 
punishments.  They  existed  In  considerable  numbers  in 
the  fourth,  fifth,  and  sixth  centuries ;  and  their  tenets 
spread  among  the  monks  of  Egypt.  This  sect  of  Chris- 
tians must  by  no  means  be  confounded  with  the  Origen- 
arians,  who  sprang  up  at  a  somewhat  later  period  than 
the  former,  and  whose  tenets  surpassed  in  abomination 
even  those  of  the  Gnostlct.  ( See  Aioshcim  (trantl.),  ed. 
1790,  1.392.) 

ORl'GINAL.  (Lat  originalis.)  In  Law,  where  the  se- 
veral parts  of  an  indenture  are  interchangeably  executed 
between  the  parties,  that  part  which  it  executed  by  tho 
grantor  Is  commonly  called  the  original,  the  othert  coun- 
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the  parties  execute  every  part,  all  are  original!.  The  ori- 
ginal of  any  deed  or  document  is  the  best  evidence ;  and 
a  copy  not  admitted  until  reasonable  proof  has  been  given 
that  the  former  It  destroyed,  lost,  ftc,  or  that  it  is  in  the 
possession  of  the  adverse  party,  who  has  been  duly 
warned  to  produce  it.  (Sre  Evidence.  )  The  writ  which 
a  plaintiff  sued  out  of  chancer}-,  in  order  to  commence  a 
suit,  was  formerly  railed  an  "  original  writ ; "  the  use  of 
it  Is  abolished,  In  personal  actions,  by  2  W.  4.  c. ».  See 

In  the  Fine  Arts,  a  work  not 
be  work  of  the  artist  himself 
•  own  work,Jt  U  called^  duplicate^ 

in  a  copy  are  looke/for  In  vain  :  though 
have  sometimes  been  executed  which  It  is  almost 
impossible  to  detect,  and  which  have  deceived  even  ex- 
cellent judges. 

ORI'GINAL  SIX,  In  Theology,  to  use  the  language 
of  the  P.nglish  church  in  her  ninth  article,  "  standeth  not 
in  the  following  of  Adam.  .  .  but  is  the  fault  and  corrup- 
tion of  the  nature  of  every  man  that  naturally  Is  engendered 
of  the  offspring  of  Adam  ;  whereby  man  is  very  far  gone 
from  original  righteousness,  and  is  of  his  own  nature 
inclined  to  evil,"  and  it  "  descrvcth  God's  wrath  and 
damnation."  By  the  following  of  Adam  is  here  meant 
the  imitation  of  Adam  ;  the  Pelagians,  against  whom  this 
article  is  directed,  having  held  that  the  words  of  Scrip- 
ture, "  in  Adam  have  all  sinned,"  related  not  to  any  in- 
herent vice  in  the  race  of  Adam,  but  to  the  propensity  of 
mankind  to  Imitate  his  transgression.  (August.,  De  Nat. 
ft  QratiS.)  With  this  exception,  the  original  depravity 
of  man's  nature,  and  the  consequent  necessity  of  "  a  new 
birth  unto  righteousness,"  have  been  commonly  held  by 
all  sect*  of  Christians.  But  a  great  and  important  dif- 
ference has  prevailed  as  to  the  character  and  cause  of 
that  depravity.  The  belief  of  St.  Augustine  Is  thus  ex- 
pressed by  Bishop  Burnet :— "  That  a  covenant  was  made 
with  all  mankind  in  Adam  as  their  first  parent ;  that  he 
was  a  person  constituted  hy  God  to  represent  them  all ; 
and  that  the  covenant  was  made  by  him  to  that  If  he 
had  obeyed  all  his  posterity  would  have  been  happy 
through  his  obedience  ;  but  by  his  disobedience  they 
serried  to  nave  sinned  hi  him^hja  acts 

1  mm  SSU  bJn  'held  by  many  of  Ihe 


of  the  church  of  Home  ;  it  U  said  by  some  to  be  the 
consonant  to  the  words  of  our  article,  as  no  doubt  it  is 
to  the  views  of  the  fraroers  of  it,  whose  sentiments  were 
deeplv  tinctured  with  Calvinism.  But  it  may  be  ques- 
tioned whether  those  words  are  not  as  easily  applicable 
to  what  is,  undoubtedly,  the  more  common  opinion 
among  Protestant  Christians.  —  that  original  sin  is  not 
the  sin  of  Adam  imputed  to  his  descendants,  but  is  that 
actual  depravity  and  tendency  to  evil  which  philosophy, 
no  less  than  religion,  recognises  as  existing  in  the  human 
mind,  and  developed  with  its  growth  in  each  individual 
subject ;  the  source  of  which,  or  its  permission  by  the 
Divine  Author  of  Good,  is  involved  In  the  inevitable  ob- 
scurity which  surrounds  the  great  question  of  the  origin 
of  evil. 

ORI'LLON.  In  Fortification,  a  mass  of  earth  lined 
with  a  wall,  raised  on  the  shoulder  of  a  bastion  for  the 
purpose  of  covering  the  retired  flank. 

ORI'ON.  One  of  the  forty-eight  ancient  consteltat Ions 
formed  by  Ptolemy.  It  is  situated  in  the  southern  he- 
misphere with  respect  to  the  ecliptic,  but  the  equinoctial 
passes  nearly  across  its  middle.  Orion  is  one  of  the 
moat  remarkable  constellations  in  the  heavens.  It  con- 
stars,  which  are  very  conspicuous  to  the 
■ ;  four  of  them  form  a  square,  and  the  three 
others  are  situated  In  the  middle  of  it  in  a  straight  line. 
Two  of  the  four  are  stars  of  the  first  magnitude  ;  namely, 
Rigel  In  the  left  foot,  and  Betelguese  iu  the  right  slwulder. 
The  three  stars  in  the  middle  of  the  square  are  of  the 

irhat  is  called  the  Mi  of 
ly  called  Jocob't  ttaffl  and 
the  Yard-wand.  ThU  constellation  is  represented  by  the 
figure  of  a  man  with  a  sword  by  his  side.  The  name 
Orion  is  of  great  antiquity,  and  occurs  in  the  books  of 
Job,  Amos,  and  Isaiah.  Orion  contains  a  remarkable 
nebula,  and  thousands  of  small  stars  which  arc  only  visible 
in  powerful  telescopes. 

Orion.  In  < .  r. .  k  Mythology,  the  son  of  Hyrieoa  ; 
according  to  Homer,  a  youth  slain  by  Diana,  on  ac- 
count of  the  love  borne  to  him  by  Aurora  ;  but  accord- 
ing to  others,  a  king  and  a  mighty  hunter.  Antiquity  is 
full  of  contradictions  respecting  the  origin,  character,  and 
fate  of  this  mythological  personage,  and  the  only  point  In 
which  it  agrees  respecting  him  is  his  elevation  to  the 
■tart  after  his  death.  Those  who  wish  to  see  all  the  cir- 
cumstances of  hit  hlttory  philosophically  Investigated 
should  consult  the  dissertation  of  the  late  Prof.  Mil  Her 

of  Gottlngen.  fiber  Orion, 
Mum.  Pkihl.  II.  1% 
OBISMO'LOCY.  (Gr. 
868 


ORNITHOLOGY. 

discourse.)  That  branch  of  natural  history  which  re- 
lates to  the  explanation  of  the  technical  terms  of  the 
science.    It  is  also  called  Glossology  and  Ter 

O'BLO.  ( Ital.  a  kern  or  edge.)    In  Archit 
plinth  to  the  base  of  a  column  or  a  pedestal. 

O'RLOP  DBCK.   The  lowest  deck,  or  rather 
deck  of  a  ship,  below  the  water,  on  which  the  I 
coiled,  the  sails,  Ac.  stowed. 

ORMOLU.  (Fr.) 
under  this  name. 


The  French  are' 


O^RNAMKNT.  (Lat. 


ORNITHI'CNITES.  (Gr.tfwr.a  A«rrf.,r,s*,  « 
The  footmarks  of  birdt  which  occur  In  different 


.  a*  proving  the  i 
of  birds  at  very  remote  periods  |  for  instance,  at  the 
early  epoch  of  the  new  red  sandstone  formation.  An  ac- 
count of  these,  as  occurring  in  the  red  sandstone  of  Con- 
necticut, it  given  by  Professor  Hitchcock  in  the  Ame- 
rican Journal  itf  Science  and  the  Aria. 

ORNI'THOLITES.  (Gr.  tr»«,  and  xAht,  a  Home.) 
The  name  given  to  fossil  birds. 

ORNITHO'LOGY.  (Gr.  »e**(,  a  bird,  and  asysr,  a 
drtcription.)  The  science  which  teaches  the  natural 
history  and  arrangement  of  bird*.  (See  Am  for  the 
general  organ  leal  characters  of  the  class,  and  thf  modifi- 
cations of  the  feet  by  which  the  five  orders  of  the  ' 
arrangement  are  characterized.) 

The  tubdivition  of  the  class  of  birds  Is  by  no 
clearly  Indicated  by  either  external  or  an  a  torn 
meters  as  that  of  Mammals,  and  the  systems  of  Ornitho- 
logy present.  In  consequence,  greater  discrepancy  than 
the  Marnmalogicat  ones.    It  Is  not  without  ii 


observe  that  If  conditions  of  the  procreative  function  lx» 
taken  as  guides  to  the  primary  division  of  the  data,  such 
division  will  present  the  binary  character,  at  tn  the 
class  of  Mammals  and  of  Reptiles ;  for  example,  bird* 


class  of  Mammals  and  of  Reptiles ;  for 
may  be  divided  Into  two  great  groups,  in  one  < 
the  young  are  able  to  run  about  or  swim  and  provide  I 
for  themselves  the  moment  they  quit  the  shell ;  while  In 
the  other  the  young  are  excluded  feeble,  naked.  Wind, 
and  dependent  on  their  parents  for  support.  The  i  , 
comprised  in  the  first  of  these  groups  have  been  t« 
Apes  preecoces  ;  those  of  the  second  A  ret  all r ten. 

Professor  Nitzsch  divided  the  feathered  tribes  into 
three  grand  primary  groups,  corresponding  with  the  three 
great  divisions  of  the  matter  of  our  planet,  at  air,  earth, 
and  water,  which  constitute  respectively  the  principal 
theatres  of  their  vital  actions. 

This  first  order  consists  of  the  Raptorial  and  Passerine 
birds,  the  birds  of  flight  par  excellence,  which  he  accord- 
ingly terrnt  "  Luft-vbgcln,"  or  Ave*  trrar.  The 
second  order  embraces  the  birds  of  the  earth,  "  Erd- 
vogeln,"  A  ret  terrcttrct,  represented  by  the  ostrich  and 
common  fowl.  The  third  great  division  includes  the 
birds  which  frequent  the  waters,  A  ret  aquatic*?  (  Waster- 
vogeln>,  typified  by  the  heron  and  the  gull. 

Sandcwall's  ornithological  system  hat  four  primary 
groups  or  cohorts. 

In  the  Quinary  arrangement  of  birdt  proposed  by  Mr. 
Vigors,  there  may  be  traced  a  similar  principle  to  that 
which  guided  N'itisch  In  his  ternary  classification.  Thu». 
the  first  order  (Raptoret,  Vlrg.)  Includes  the  birdt  whkb 
toar  in  the  upper  regiont  of  the  air,  which  build  their 
nettt  and  rear  their  young  on  the  highest  rocks  and 
loftiest  trees.  The  second  order  (Intcttorct)  include* 
the  birds  which  affect  the  lower  regions  of  the  air.  and 
wmtn  are  peculiarly  arooreai  in  meir  nanus  ;  wnrnri' 
the  name  of  Perchera.  The  third  order  corresponds  » ith 
Nltssch't  A  ret  terrcttrct,  and  is  termed,  a*  In  the  system 
or  Illiger.  Ratom.  If  the  aquatic  birds  of  Nitxtch  be  di- 
vided Into  those  which  frequent  the  fresh  waters,  and  are 
restricted  to  wading  into  rivers,  lakes,  Ac.  in  search  of 
their  food,  and  those  which  have  the  power  of  swimming  or 
diving,  and  for  the  most  part  frequent  the  great  ocean, 
we  shall  then  have  the  two  remaining  orders  of  the  Qui- 
nary arrangement,  vlt.  Gra/latoret  and  SaJatore*.  The 
chief  merit  of  this  arrangement  it  its  aim  to  express  the 
natural  affinities,  and  their  circular  progression  in  the. 
whole  and  in  the  several  parts. 

Llnnteut  and  Cuvier  have  tlx  orders  of  birds,  which 
are  characterised  as  follows  by  the  bitter  naturalist :  — 

"  Of  alt  classes  of  animals,  that  of  birds  Is  the  most 
strongly  characterized,  —  that  in  which  the  species  bear 
the  greatest  mutual  resemblance,  and  which  Is  separated 
from  all  others  by  the  widest  interval.  Their  systematic 
arrangement  is  based,  as  In  the  Mammalia,  on  tne  organs 
of  mandncatinn,  or  the  beak,  and  in  those  of  prehension, 
which  are  again  the  beak,  and  more  particularly  the 
feet. 

"  One  It  first  struck  by  the  character  of  webbed  fed,  or 
those  wherein  the  toes  are  connected  by  membranes  tliat 
distinguish  all  tuummrnfi  birdt.  The  backward  position 
of  their  feet,  the  elongation  of  the  sternum,  the  neck. 

to  enable  them  to) 

V 


often  loncer  than  the  legt,  to  cnali 
and  a   them,  the  close  glossy  plumage 
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ORNITHOMANCY. 
mi  to  i 


ORTHODOX, 


i  to  their  feet,  at 
toes,  we  observe  elevated  tarsi ;  lest  denuded  of  feathers 
above  the  heel-joint  ;  a  slender  shape  ;  in  fine,  all  the 
requisite*  for  wading  in  shallow  waters  in  search  of 
nourishment.  Such,  in  fact,  is  the  source  of  food  of  the 
greater  number  ;  and  although  some  of  them  resort  ex- 
clusively to  dry  places,  they  are  nevertheless  termed 
*  shore-bird*'  or  '  waders'  (GratUt). 

"  Amongst  the  true  land  birds,  the  GaWnacea?  have,  like 
our  domestic  cock,  a  heavy  carriage,  a  short  flight .  the 
beak  moderate.  Its  upper  mandible  vaulted,  the  nostrils 
partly  covered  by  a  soft  and  tumid  scale,  and  always 
the  edges  of  the  toes  indented,  with^short  membranes 

on  grain. 

•'  Birds  of  prey  ( Accipitres)  have  a  crooked  beak,  with 
its  point  sharp  and  curving  downward,  and  the  nostrils 
pierced  in  a  membrane  that  invests  Its  base:  their  feet 
are  armed  with  strong  talons.  They  live  on  flesh  and 
pursue  other  birds;  their  flight  accordingly  is  mostly 
powerful.  The  greater  number  still  retain  a  slight  web 
betwixt  their  external  toes. 

••  The  Passerine 


separated,  although  they  vary  much  in  size  and  strength. 

finally,  the  name  of  Climbers  (Scansorrs)  is  applied 
to  those  birds  in  which  the  external  toe  is  directed  back- 
wards like  the  thumb,  because  the  greater  number  of 
tbewi  avaiMbemseJvcs  o^a  conformation  so  favourable 

r,  but  subsequently  in  the  order  of 
is  Pallas'*  modification  of  the  ornithological 
system  of  Linnaeus.   It  is  contained  in  his  great  post 
humous  work,  entitled  Zvographia 
also  divides  the  class  of  birds  into  six 
1 .  Prarpetet,  having  the  chart 

which  It  is  synonymous 
X.  Oseines,  including  the  genua  0 
and  certain  Passere*  of  Linnarus. 

3.  Frmgilbr,  corresponding  with  the 

nivorst,  Envctcat  rices  of  Kay. 

4.  /•< .it  miners,  having  the  characters  of  the  Gallinsr. 
a.  GraUmr.    This  order  commence*  with  the  genus  Otis, 

ami  includes,  as  in  the  system  of  Cuvier,  tha  Stru- 
thious  birds  with  the  true  wader*. 
C  HydrophiLe .  The  charactera  of  this  order  correspond s 
with  that  of  the  Palmipedes,  with  which  it  is  equU 
A*  an  example  of  the  views  entertained  and 
"  by  Pallas  of  relations  of  analogy,  the  fo|. 

be  taken  from  his  exposition  of 
n  — "  Jlottra  in  hoc  or 


reliquos  ordinrs  xmulari 
r,  flapaces,  I.ari, 


Atcar.  Vepphi,  et  Coiymbi,  Usclnes  ;  U> 


Putfcratrices,  l.undar,  Passercs,  et 

hrottria  genera  Plwrnicopterum  et 

Grotto*  referant." 
The  primary  division  of  the  class  of  birds  adopted  by 
the  author  of  the  article  "  Ave*,"  in  the  Cyclopedia  qf 
Anatomy  and  Physiology.  Includes  seven  orders ;  the 
Struthious  birds,  by  virtue  of  their  remarkable  anatomical 
peculiarities,  being  separated  from  the  Grail 
and  Cuvier.   The  following  are  the  order* :  — 

1.  Raptor**.  Accipitres.  Linn.  Cuv. 

2.  Irsessores,  Passere*,  Cur. 

3.  Scansorks,  Cuv.  Climbers. 

4.  Rasores,  Gall  true.    Linn.  Cuv. 

5.  Cubsorks,  lllig.  Coursers. 

6.  Gbal  la  tores,  Grail  it,  Linn.  Wader*. 

7.  Natatoeju,  Palmipede*,  Cur. ;  Ansercs,  Linn.  Swim- 

mer*. 

Scopoli  and  Latham  have  divided  birds  Into  nine  or- 
ders ;  Tern  mi  nek  has  sixteen  orders  ;  Brisson  has  tieenty- 
ngkt,  and  Lacepede  has  thirty-right  order  a ;  but  the 
principles  and  the  characters  on  which  a  classification 
of  birds  is  roost  philosophically  founded,  appear  to  l»e 
sufficiently  Illustrated  in  the  systems  that  have  been  al 


sufficiently  Musi 
ready  explained. 
ORNI'TIlOa 


HOMAKCY.     (Gr.  sent,  /**»tii*.  divina- 
)  Divination  by  the  flight  of  birds.   The  Ftniscan* 
the  most  celebrated  practises  of  it.    See  AuUl'aa. 
ORNl'THOllllY'NCHUS.     (Gr.  c,„c.  W  a 
of  the  genus  of  Monotrcmatous  Mam- 
'  by  the  form  of  the  mouth,  which  re- 
bill  of  a  duck.    It  is  peculiar  to  the  fresh- 
of  Australia  and  Van  Diemcn's 


OUOMA'SDES.  In 
riple  of  iiood,  created  by  the  will  of  the  great 

iirit  Zeruanc  Akhcrene,  simultaneously  with  Ahriman, 
lib*  principle  of  Evil,  with  whom  he  is  in  perpetual  con- 


Oromaades  la  the  creator  of  the  earth,  *un,  moon, 
stars,  to  which  he  originally  assigned  each  its  proper 
e, and  whose  various  movements  he  continues  to  re- 
gulate. According  to  the  Persian  myths,  the  world.which 
Is  to  last  12,000  years,  during  which  the  war  between  the 
Good  and  Evil  Principle  is  to  go  on  Increasing,  is  at 
length  to  be  consumed,  the  Evil  Principle  exterminated, 
and  a  new  world  created  in  its  room,  over  which  Oro- 
masde*  is  to  reign  aa  the  sole  and  supreme  monarch. 
The  great  apostle  of  the  Persians,  Zoroaster,  was  the 
prophet  of  Oromasdes  ;  and  there  is  an  old  prophecy 
extant  that  after  the  lapse  of  ages  a  descendant  of  Zo- 
roaster shall  be  sent  by  Oromasdes  to  redeem  the  world. 
Here  we  cannot  fail  to  perceive  how  striking  a  resem- 
blance exists  between  the  old  Persian  myth  and  that  grand 
scheme  of  redemption  communicated  by  the  Almighty  to 
the  Jews,  and  which  was  consummated  by  the 
of  Jesus  Christ.   Sre  Ahriman,  Polytheism. 

ORPHEAN  MYSTERIES.  The  mysteries  of  i 
Orpheus  was  the  founder  warn  so  called.  These  mys- 
teries were  at  a  remote  period  In  the  highest  estimation, 
and  exercised  an  important  influence  over  the  intel- 
lectual development  of  mankind.  Orpheus  is  Bald  to 
have  been  taught  his  mysteries  by  the  Idaean  Dactyl!  . 
and  to  have  introduced  them  Into  Thrace,  whence  they 
were  gradually  propagated  throughout  all  Greece  by  hia 
initiated  followers.  The  nature  of  these  mysteries  is 
involved  in  an  impenetrable  veil  of  obscurity ;  but  there 
can  be  no  doubt  that  they  partook  or  the  general  elis- 
or all  mysteries,  Inculcating  a  purer  knowledge  or 
n  than  was  compatible  with  the  superstitious  ob- 
oes then  prevalent.    On  the  union  of  these  myste- 


ries with  the  Bacchanalian  orgies  they  fell  into  merited 
Mysteries. )  Th eTnUiatedn!' Uu^ misteri^V'wel^aa 


the  persons  employ  ed  to  initiate  candidates  in  I 
called,  in  some  cases,  OrpArvi,  lesUe.) 

ORPHEUS.  A  mythological  personage;  according 
to  the  common  story,  a  son  or  the  Thracian  river  iEagrua 
and  the  muse  Calliope.  His  power  of  moving  inanimate 
things  by  music,  the  share  he  bore  In  the  Argouauttc 
expedition,  his  descent  into  the  Shade*  to  recover  hi* 
wife  Eurydice,  and  his  death  by  the  violence  of  the 
Thracian  women,  are  well-known  circumstances  in  an- 
cient romantic  fable.  Moderns  have  imagined  that  hi* 
name  is  a  general  mythic  designation  for  the  earliest 
birds,  who  came  with  their  art  from  Thrace  to  Greece. 
Whether  any  fragments  of  poetry,  either  of  the  real 
Orpheus  or  of  this  supposed  school,  existed  In  Grecian 
classical  ages,  has  been  doubted.  What  pasM-d  as  the 
poetry  of  Orpheus  in  the  time  of  Aristotle  seem*  to  have 
boeu  decidedly  supposititious,  as  much  so  as  the  poems 
which  we  posses*  under  the  same  name,  some  of  which 
are  thought  to  be  aa  recent  as  the  4th  century  after 
Christ.  According  to  modern  theories,  the  Orphic  poetry 
or  ancient  timea  contained  tin  whole  body  of  Grecian 
esotcrieal  religion  and  import  or  the  Mysteries.  ( See 
Lobfck'i  Agloophamus ;  Bode' I  Orpheus  ;  Tiedemann, 
Initio  I'hdosopai*-  Gra-ca- ;  the  History  of  the  LtUratnte 
of  Greece,  lib.  U.K.  p.  231.;   Mem.  de  f Acad,  det 


Science*,  vol.  xll.) 

ORPIMENT.   (Lat.  auriplgmentum.)    Yellow  $ui. 
pkurct  qf  arsenic  ;  it  forms  the  basis  of  the  yellow  paint, 
called  king's  yellow.    The  solution  of  orpiment  in  am- 
monia has  been  used  as  a  yellow  dye. 
ORPIN.  (Fr.)   In  Painting,  a  yellow  colour  or  va- 


which  see. 

O'RHERY.  A  machine  for  representing  to  children 
the  motions  and  relative  magnitudes  and  distances  or  the 
bodies  composing  the  solar  system.  As  these  machines 
are  often  procured  by  well-meaning  but  ignorant  people 
at  considerable  expense.  It  may  be  useful  to  quote  an  au- 
thority that  will  not  tie  called  In  question.  '*  As  to 
getting  correct  notions  on  this  subject  '  (the  magnitudes 
and  distances  or  the  planets),  says  Sir  John  Hcrsrhel, 
"  by  drawing  circles  on  paper,  or,  still  worse,  from  those 
very  childish  toys  called  orreries,  it  Is  out  of  the  ques- 
tion." (Astronomy,  Cab.  Cyc.  p.  287.  For  the  description 
of  an  orrery  see  Ferguson's  Astronomy,  by  Brewster. ) 

ORRIS  ROOT.  The  root  or  the  Iris  Florentina. 
It  has  an  agreeable  odour,  much  like  violets,  and  la 
sometimes  used  In  perfumed  powders ;  It  is  also  turned 
into  little  balls  for  issues,  called  orris  peas. 

ORTHITE.  (Gr.  sett,  straight.)  A  mineral  which 
occurs  in  straight  rays  or  layers  In  Scandinavian  granito. 
It  contain*  cerium  and  yttrta. 

ORTHO'CERATES,  Orthocerata.  (Gr.  and 
*«<«*.  a  horn.)  The  name  or  a  family  or  Cephalopoda 
with  chambered  slphonlferous  shells,  which  are  straight, 
or  are  continued  straight  after  commencing  with  a 


ORTHODOX,  or  ORTHODOXY.  "(Gr 

restricted 


helm,  opinion.)  These 
to  right  judgments  in 


of  religious  faith  ; 
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ORTHODROMICS. 

though  every  sect  maintain!  of  course  the  exclusive  cor- 
rectness of  Us  own  views,  yet  the  title  of  orthodoxy  is 
appropriated  by  ecclesiastical  historians  to  the  standard 
maintained  by  the  Catholic  or  universal  church.  The 
term  orthodox  is  generally  restricted  also  to  those  prin- 
cipal tenets  which  have  been  always  held  by  the  great 
mass  of  professing  Christians:  large  bodies  of  dissenters 
In  England  are  allowed  by  the  church  to  be  orthodox, 
inasmuch  as  they  hold  the  three  creeds,  and  therefore 
profess  the  principal  articles  of  the  Christian  faith  lu 
common  with  those  who  differ  from  them  in  matters  of 
church  authority  and  discipline. 

ORTHODROMICS  (Or.  •(0«<.  and  iemi,  eottru). 
In  Navigation,  is  sailing  on  a  right  course,  or  on  the  arc 
of  a  great  circle,  which  is  the  shortest  distance  between 
two  points  on  the  sphere. 

O'RTHOEPY  (Gr.  #ffl«.  and  i«r,  a  word),  in 
Grammar,  signifies  literally  the  right  use  of  words ;  hut 
it  is  applied,  at  least  by  modern  writers,  to  signify  that 
part  or  prosody  which  treats  of  the  manner  of  uttering 
words,  or  of  pronunciation  In  lu  limited  sense.  See  Fao- 

NUNCIATIOft. 

ORTHO'OONAL.  {Gr.$^H,wadymim,  angle.)  In 
Geometry,  the  same  as  rectangular  or  right-angled. 

ORTHOGRA'PHIC  PROJECTION.  Theprojectlon 
of  points  on  a  plane  by  straight  lines  at  right  angles  to 
the  plane.    See  Projection. 

ORTHO'GRAPHY.  (Gr.  and  >(*s».  I  write.) 
That  part  of  grammar  which  relates  to  the  method  of 
denoting  sounds  by  visible  signs,  to  the  different  kinds  of 
letters,  and  their  combination  into  syllables  and  words. 

Orthography.  In  Architecture,  a  geometrical  repre- 
sentation of  an  elevation  or  section  of  a  building. 

O'RTHOPNOZ'A.  (Gr.  teBt,  and  breathing.) 
A  difficulty  of  breathing,  which  is  increased  by  any  devia- 
tion from  the  erect  posture. 

out  mot  T  MIAN'S,  Ortkoptera.  (Gr.  tetos,  and 
t  ,-»;•» ,  a  wing.)  An  order  of  Insects,  including  all  those 
species  which  have  the  wings  disposed  when  at  rest 
In  straight  longitudinal  folds.  Latreille  characterises 
the  insects  of  this  order  as  having  the  body  generally 
leas  firm  In  texture  than  in  the  Coleoptera,  and  covered 
by  soft  semi-membranous  elytra  furnished  with  nervures, 
which,  in  the  greater  number,  do  not  Join  at  the  suture 
In  a  straight  line.  Their  wings  arc  folded  longitudinally, 
most  frequently  in  the  manner  of  a  fan,  and  divided  by 
membranous  ncrvures  running  in  the  same  direction. 
The  maxilla*  are  always  terminated  by  a  don  tat ed  and 
horny  piece  covered  with  a  galea,  an  appendage  corre- 
sponding to  the  exterior  division  of  the  maxilla:  of  the 
Coleoptera.   They  have  also  a  sort  of  tongue. 

The  Ortkoptera  undergo  a  semi-metamorphosls.  of 
which  all  the  mutations  are  reduced  to  the  growth  and 
pment  of  the  elytra  and  wings,  that  are  always 
>  iu  a  rudlmental  state  in  the  nymph.  As  both  this 
nymph,  or  semi-nymph,  and  the  larva  are  otherwise 
similar  to  the  perfect  insect,  they  walk  and  feed  in  the 
same  way. 

The  mouth  of  the  Ortkoptera  consists  of  a  iabrum,  two 
mandibles,  as  many  maxilla*,  and  four  palpi :  those  of  the 
jaws  always  have  Ave  joints  ;  whilst  the  labial  palpi,  as 
in  the  Coleoptera,  present  but  three.  The  mandibles  arc 
always  very  strong  and  corneous,  and  the  lisula  Is  con- 
stantly divided  into  two  or  four  thongs.  The  form  of 
the  antenna*  varies  less  than  in  the  Coleoptera,  but  they 
are  usually  composed  of  a  greater  number  of  joints.  Se- 
veral, besides  their  reticulated  eyes,  have  two  or  three 
ocelli.  The  inferior  surface  of  the  first  Joints  of  the  tarsi 
Is  frequently  fleshy  or  membranous.  Many  females  are 
furnished  with  a  true  perforater  formed  of  two  blades, 
frequently  enclosed  in  a  common  envelop,  by  means  of 
which  they  deposit  their  eggs.  The  posterior  extremity 
of  the  body,  in  most  of  them,  is  provided  with  append- 
ages. 

All  the  known  Ortkoptera,  without  exception,  are  ter- 
restrial, even  in  their  two  first  states  of  existence.  Some 
are  carnivorous,  or  omnivorous,  but  the  greater  number 
feed  on  living  plants. 

O'RTIVE.  (Lat.  ortus,  a  rising.)  In  Astronomy, 
having  reference  to  the  rising  of  a  star  or  planet ;  thus. 
ortine  amplitude,  or  eastern  amplitude,  is  the  arc  of  the 


horixon  Intercented 
and  the  east  point 

O'RTOLAN.  T 
land  to  a  species  of 
delicacy  of  its  flesh 


OSCILLATION. 

paintings  sitting  on  the  lap  of  Isis.  ( See  Egyptian  An- 
tiquities, London,  IH36,  vof.il.) 

ORVI'ETAN.  An  antidote  to  poison,  said  to  have 
been  invented  by  a  mountebank  of  Orvleta  in  Italy. 

ORY'CTEROPE.  (Gr.  «*»«-#«,  /  dig,  and  wmvt.  * 
foot.)  A  genus  of  Edentate  Mammals  peculiar  to  the 
African  continent,  and  provided  with  feet  and  claws 
well  adapted  for  digging ;  from  which  circumstance,  and 
the  heavy  shapeless  form  of  the  only  known  specie*  of 
this  genus,  it  is  commonly  called  at  the  Cape  of  Good 
Hope  the  ground-hog.  The  principal  food  of  the  oryr- 
teropc  is  the  termite  and  other  species  of  ants,  which  it 
dislodges  by  Its  strong  and  sharp  claws,  and  entraps  by 
means  of  a  long  extensible  and  glutinous  tongue.  It 
differs  from  the  true  ant-eaters  principally  in  having 
molar  teeth.  The  orycteropc  is  about  the  size  of  a  ho*, 
stands  low,  has  short  hair,  and  is 
It  has  four  toes  before  and  five  I 
rows.    Its  flesh  is  eaten. 

ORYCTO'GNO'SY,  or  ORYCTO'LOGY. 
•evnrtt,  fossil,  and  Xft,  a  discourse.)    The  \ 
zoological  science  which  treats  of  fossil  organic  i 
These  terms  are  i 

which  have  for  I 


ORY'ZA.  (Arab.arux.)  The  name  by  which 
was  known  to  the  ancient  Greeks  and  Romans,  and  I 
has  been  adopted  by  modern  botanists  as  the  generic 
of  the  plant  yielding  that  invaluable  grain.  The  _ 
Orvza  belongs  to  the  class  llexandria,  order  Dygyma  j 
and  has  ten  glumes  to  a  single  flower,  and  two  balea 
nearly  equal  adhering  to  the  seed.  R  affords  many  varie- 
ties, of  which  the  most  common  Is  the  Oryxa  sativa,  or 
the  English  rice.  This  plant  is  raised  in  Immense  quan- 
tities In  India,  China,  and  most  eastern  countries  ;  in 
the  West  Indies,  Central  America,  and  the  United  States  ; 
and  in  some  of  the  southern  countries  of  Europe.  It.  in 
fact,  occupies  the  same  place  in  most  Intertropical  region* 
as  wheat  in  the  warmer  parts  of  Europe,  and  oats  and 
rye  in  those  more  to  the  north.  Forming,  as  It  does,  the 
principal  part  of  the  food  of  the  most  civilised  and  popu- 
lous eastern  nations,  it  is  more  extensively  consumed 
than  any  other  species  of  grain.  It  is  light  and  whole- 
some, but  is  said  to  contain  less  of  the  nutritive  principle 
than  wheat  When  rough,  or  in  its  natural  state  iu  the 
husk,  it  is  called  paddy.  There  Is  an  immense  variety  in 
the  qualities  of  rice.  That  which  is  principally  exported 
from  Bengal  has  received  the  name  of  cargo  rice.  It  is 
of  a  coarse  reddish  cast,  but  is  sweet  and  large-grained, 
and  is  preferred  by  the  natives  to  every  other  sort.  It  is 
not  kiln-dried,  but  is  parboiled  in  cart  Ben  pots  or  caldr 
partly  to  destroy  the  vegetative  principle,  so  that  H 


4  Eng- 
I  for  the 
Is  the  orutano  of 
and  the  fetlommer  of  the  Germans.  The 
ortolan  Is  a  native  of  northern  Africa  ;  but  in  the  sum- 
mer and  autumnal  months  it  resorts  to  southern  Europe, 
and  frequently  migrates  to  the  central  and  even  the 
northern  parts.  There  are  large  establishments  in  Italy 
and  in  the  south  of  France  for  feeding  these  birds,  the 
flesh  of  which  is  styled  by  Prince  Musignano  carne 
squisita. 

O'RCS,  or  HORUS.    An  Egyptian  god,  son  of  Isis 
and  Osiris,  according  to  Herodotus  (II.  144.) :  answering  I  up  trilk  grapes. 
to  the  Greek  Apoliu.    He  frequently  appears  Sn  Egyptian      OSCILLATION.  (Lat. 


Europe  tl 

sort  of  rice  imported  from  the  East.  It  is  : 
rather  long  and  wiry,  and  remarkably  white.  But  the 
rice  raised  on  the  low  marshy  grounds  of  Carolina  Is  un- 
questionably very  superior  to  any  brought  from  any  part 
of  India. 

The  produce  of  lands  naturally  or  artificially  Irrigated 
is,  as  far  as  rice  is  concerned,  from  5  to  10  times  greater 
than  that  of  dry  land  having  no  command  of  water  ;  aed 
hence  the  vast  importance  of  irrigation  in  all  countries 
where  this  grain  is  cultivated.  But  it  is  worthy  of  re- 
mark, that  owing  to  the  not  un frequent  occurrence  of 
severe  droughts,  there  is  a  greater  variation  in  the  crops 
of  rice  than  in  those  of  any  other  species  of  grain.  Those 
who,  like  the  Hindoos,  depend  almost  entirely  on  it  for 
subsistence,  are  consequently  placed  in  a  very  precarious 
situation.  There  can  be  no  doubt  that  famines  arc  at 
once  more  frequent  and  severe  In  Hindustan  than  in  any 
other  quarter. 

A  few  years  ago,  England  was  principally  supplied  with 
cleaned  rice  from  Carolina.  Latterly,  however,  the  Im- 
ports of  Carolina  rice  have  been  much  reduced.  An  Im- 
proved method  of  separating  the  husk,  which  throws  nut 
the  grain  clean  and  unbroken,  has  recently  been  i 
In  this  country;  and  as  the  grain  when  in 
is  found  to  preserve  its  flavour  and  sweetn< 


are  now  imported  rough  from  Bengal  and  the  United 
criminating  duty  of  14*.  a  cwt.  on  American  and  other 


criminating  duty  of  14*.  a  cwt.  on  American  and  other 
foreign  cleaned  rice  has  done  more  than  any  thing  else  to 
increase  the  imports  of  rough  grain  ;  and  the  (act  of  the 
duty  on  paddy  from  Bengal  being  only  Id.  per  quarter, 
while  that  on  paddy  from  Carolina  Is  Ss.  6rf.  a  bushel,  suf- 
ficiently accounts  for  the  increased  imports  from  the 
former.  ( See  Com.  Diet.,  art.  "  Rice.") 

OSCHOPHO'RIA.  A  celebrated  festival  observed  by 
the  Athenians ;  for  full  information  respecting  which  the 
reader  is  referred  to  Plutarek's  Life  of  Theseus,  by  whom 
it  was  Instituted.  The  name  Is  derived  from  Him 
* teut  est  fknt,  from 
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OSCILLATORIA. 

the  ribratloo  or  alternate  ascent  and  descent  of  a  pen- 
dulous body.  (See  Pendulum.)  The  centre  of  onciUatinn 
la  a  point  In  the  oscillating  body,  such  that  if  all  the 
matter  of  the  body  were  there  collected  the  oscillations 
would  be  performed  in  the  same  time.  ( Sec  Ckntm  or 
Oscillation.)  The  axis  of  oscillation  is  a  straight  line 
passing  through  the  point  of  suspension  parallel  to  the 
horizon,  or  perpendicular  to  the  plane  in  which  the  os- 
cillation is  made.  Oscillations  In  small  arcs  of  a  circle, 
or  in  cycloidal  arcs  of  any  length,  are  isochronal,  or  per- 
formed] in  equal  times.   See  Cycloid, 

OSCILLATO'RIA.  Minute  filamentous  organized 
beings,  which  have  the  faculty  of  exercising  oscillatory 
movements. 
OSCULATING  CIRCLE.  Set  Osculation. 
OSCULA'TION.  (Lat.  osculare,  to  embrace.)  In 
Geometry,  one  curve  is  said  to  osculate  another  when  the 
two  curves  are  in  contact  In  such  a  manner  that  the 
of  points  common  to  both  is  the  greatest  pos- 
Let  A  B  be  a  curve,  of  which  A  C  Is  the  evolute  ; 

from  P  any  part  In  A  H  draw  P  C, 
JL         to  touch  A  C  In  C.  With  C  as  a 
centre,  and  a  radius  C  P,  describe 
then  the  circle  m  n 
the  curve  A  D  at  the 
From  the  theory  of  the 
evolution  of  curve  lines,  the  cur- 
vature of  A  B  at  the  point  P  Is 
equal  to 
it  is  obvious 

that  the  curvature  of  the  Involute 
at  any  point  between  A  and  P  la 
greater  than  that  of  the  circle,  and  at  any  point  beyond  P 
it  is  less  than  that  of  the  circle,  consequently  at  P  It  Is 
exactly  the  same  as  that  of  the  circle  described  with  the 
radius  C  P.  The  circle  m  n  has,  therefore,  a  more  In- 
timate contact  with  A  B  than  any  other  circle  which 
paws  through  P. 

The  theory  of  osculating  curves  In  general  Is  most 
easily  explained  by  the  methods  of  the  differential  cal- 
culus. Let  y  —  J  i  and  y  =  F  *  be  the  equations  of  two 
curves  ;  suppose  x  to  become  r  +  *.  and  let  the  functions 
/(x  +  h),  F  (x  +  *),  be  developed  by  Taylor's  theorem  ; 
then,  if  all  the  terms  of  the  first  development  are  re- 
•pectively  equal  to  the  corresponding  terms  of  the  se- 
cond, the  curves  are  the  same  in  every  respect,  or  co- 
incide. If  the  first  terms  only  are  equal,  the  two  curves 
have  only  one  common  point ;  if  the  two  first  terms  of 
the  one  development  are  respectively  equal  to  the  two 
other,  then  two  contiguous  points  coincide,  or 
to  both  curves ;  if  the  three  first  terms  In 
pectively  equal,  the  curvet  have  three  com- 
"  so  on.  Now  the  number  of  terms  of  the 
which  can  be  made  equal  to  the  cor- 
of  the  second  depends  on  the  number 


JS-  to  touch  A  t 

TjZ- — «  centre,  and  a 

S\  a  circle  hi  n  ; 

/f    \  osculates  the 

■V        \  point  P.  Fn 

As 


tm  (supposing  Fx  to  contain 
The  equations  of  a  straight 


constants  ;  the 


more  constants  than/x). 
line  being  y  =  a  x  +  b, 
straight  line  can  thus  be  n 
tiguous  points  of  a  curve  :  it  then  becomes  a 
the  contact  is  said  to  be  of  the  first  order.  The  general 
equation  of  the  circle  is  (y  —  *)»  +  (x  —  a)«  =  r",  and 
contains  three  constants ;  a  circle  can  therefore  be  de- 
termined which  shall  have  three  common  points  with  a 
curve  :  it  then  otculates  the  curve,  and  the  contact  is  said 
to  be  of  the  second  order.  In  general,  If  the  equation  of 
the  osculating  curve  Is  of  the  order  n.  It  may  have  a  coo- 
tact  of  the  same  order  with  the  curve  which  it  osculates  ; 
sod  It  Is  a  consequence  of  this  theory  that  no  osculating 
curve  of  an  Inferior  order  can  be  made  to  pass  between 
two  curves  having  a  contact  of  a  higher  order  :  for  ex- 
ample, no  straight  line  can  be  drawn  through  P  between 
the  curve  A  P  and  Its  osculating  circle  m  P  « .  ( Lagrange, 
Tkrorte  dei  Functions  A na/y liquet ;  Lacroix,  Traite  du 
Latent  DtfftTentiit  et  Intigral.) 

OSIA'NDRIANS.  In  Ecclesiastical  History,  a  sect 
among  the  Lutherans  ;  so  called  from  their  founder  Osi- 
*nder,  a  celebrated  dWnc^They  differed  from  the  fol- 

justification. 

o'MKK.  The  name  given  to  various  species  of  willow 
or  salix,  chiefly  employed  in  basket- making  on  account 
of  their  tough  flexible  shoots.  (Sec  Ixiudon  t  Arboretum 
Antaunicum,  p.  1490.,  which  contains  full  information  on 
all  the  points  relative  to  osiers.) 

OSI'BIS.  )n  Mythology,  one  of  the  chief  Egyptian 
divinities,  the  brother  and  husband  of  Isis.  and  together 
with  her  the  greatest  benefactor  of  Egrpt ;  into  which  he 
nowledge  or  religion.  laws,  and  the  arts 
After  having  accomplished  great  reform- 
he  visited  the  greater  part  of  Europe  and 
Asia,  where  he  enlightened  the  minds  of  men  by  teaching 
them  the  worship  of  the  gods  and  the  arts  of  civilisation  ; 
hut  on  bis  return  he  found  his  own  subjects  excited  to 
rein- 1 1  Ion  by  his  brother  Typhon,  by  whose  hand  he  was 
ultimately  assassinated.  Both  ancient  and  modern  writers 
have  differed  considerably  respecting  the  powers  anJ  at- 


OSSIAN'S  TOEMS. 

tributes  of  Osiris.*  His  principal  office,  as  an  Egyptian 
deity,  was  to  judge  the  dead,  and  to  rule  over  that  King- 
dom into  which  the  souls  of  the  good  were  admitted  to 
eternal  felicity.  The  characters  of  Osiris,  like  those  of 
IsU,  who  was  thence  called  Myrionymus,  or  "  with  10,000 
names,"  were  numerous.  He  was  that  attribute  of  the 
deity  which  signified  the  divine  goodness  ;  and  in  his 
most  mysterious  and  sacred  office,  as  an  avatar,  or  mani- 
festation of  the  divinity  on  earth,  be  was  superior  to  any 
even  of  the  Egyptian  gods ;  for,  as  Herodotus  observes, 
though  all  the  Egyptians  did  not  worship  the  same  gods 
with  equal  reverence,  the  adoration  paid  to  Osiris  and 
Isis  was  universal.  He  was  styled  "the  Manifest  or  of 
Good;"  and  to  this  title  he  had  an  undisputed  right, 
for  be  appeared  on  earth  to  benefit  mankind ;  and  alter 
having  performed  the  duties  he  had  come  to  fulfil,  i 


fallen  a  sacrifice  to  Typhon  the  evil  principle  (which 
was  at  length  overcome  by  hla  Influence  after  his  leaving 
the  world),  be  "  rose  again  to  a  new  life,"  and  became  the 
judge  of  mankind  In  a  future  state."  Other  titles  of 
Osiris  were,  "  President  of  the  West,"  "  Lord  of  the 


East,"  "  Lord  of  Lords."  "  Eternal  Ruler,"  "  King  of 
the  Gods,"  Ac.  These,  with  many  others,  are  commonly 
found  in  the  hieroglyphic  legends  accompanying  his 
figure;  and  the  Papyri  frequently  present  a  list  of  49 
isflin^*4  of  (_)&iris  in  tf»c*  fimorrkl  rittiAlt •    C^sii^s  h&s  o 


.  with  Jupiter.  Pluto,  and  with  Uacchus,  on  ac- 
count of  his  reputed  conquest  of  India.  Osiris  was  par- 
ticularly worshipped  at  Philae  and  Ahydus :  so  sacred  was 
the  former  that  no  one  was  permitted  to  visit  It  without 
express  permission;  and  the  latter  was  regarded  with 
such  veneration  that  persons  living  at  a  distance  from  It 
sought,  and  with  difficulty  obtained,  permission  to  possess 
a  sepulchre  within  its  necropolis.  The  worship  of  Osiris 
was  at  •  later  period  introduced  into  Rome ;  but  the 
prurient  imagination  of  the  Romans  soon  converted  the 
rites  and  mysteries  of  this  deity  into  a  means  for  practis- 
ing the  most  unbounded  licentiousness,  which  at  length 
reached  such  a  height  that  his  worship  was  prohibited  by 
law.  Osiris  waa  venerated  under  the  form  of  the  sacred 
bulls  Apis  and  Mnevis ;  or  aa  a  human  figure  with  a 
bull's  head,  distinguished  by  the  name  Apis-Osiris.  He 
is  usually  represented  as  clad  in  pure  white ;  and  his 
usual  attributes  are  the  high  cap  of  Upper  Egypt,  a 
crosier,  a  flagellum,  and  sometimes  a  spotted  sain,  an 
emblem  supposed  to  connect  him  with  the  Grecian 
Bacchus.  (For  full  particulars  respecting  the  supposed 
history  of  Osiris,  together  with  explanations  thereof,  we 
beg  to  refer  to  Plutarch'*  Treatise  on  Isis  and  Osiris  s 
and  for  a  resume  of  the  whole  subject  illustrated  with 
ingenious  observations,  the  reader  may  consult  Sir  G. 
ft  ilkmsun's  Manners  and  Customs  qf  the  Ancient  Egyp- 
tians.)  See  Isia. 

O'SMAZOME.  (Or.  sriim.  odour,  and  foi*.  broth.) 
The  extractive  matter  of  muscular  fibre,  which  gives  the 
peculiar  smell  to  boiled  meat  and  flavour  to  broth  and 


O'SMIUM.    A  metallic  sul 
with  the  ore  of  platinum ;  Rs 
tile,  and  has  a  peculiar  pungent  odour,  which 
the  name  of  the  metal :  from  c*u  * ,  odour.  N« 
mium  nor  its  compounds  have  been  applied  to 
and  it  is  a  rare  substance. 

O'SSEANS,  OSSKI.or  PISCES  OSSEI.  In  Ichthy- 
ology, a  primary  division  of  the  class  of  fishes,  including 
ail  those  which  have  a  true  bony  skeleton. 

O'SSEOUS  BRECCIA.  The  cemented  mass  of  bone 
found  in  certain  caverns  and  fissures  of  rocks. 

CSSIAN'S  POEMS.  Thcname  given  toacollectlon 
of  poems,  alleged  to  have  been  the  production  of  Ossian, 
the  son  of  Flngal,  a  Scottish  bard,  who  lived  m  the  third 
century.  They  were  first  given  to  the  world  in  an 
English  version  by  James  M'rhcrson,  Esq.,  in  1760,  with 
the  assurance  that  they  were  translations  made  by  him- 
self from  ancient  Erse  manuscripts  which  he  had  col- 
lected in  the  Highlands  of  Scotland  ;  and  such  was  the 
enthusiasm  which  their  appearance  excited,  that  they 
may  be  almost  said  to  have  given  a  new  tone  to  poetry 
throughout  all  Europe.  There  were  not,  however, 
wanting  many  distinguished  persons  who  from  the  first 
denied  their  autbenticy:  foremost  among  whom  was 
Dr.  Johnson,  who  boldly  pronounced  the  whole  of  the 
poems  ascribed  to  Ossian  to  be  forgeries  ;  and  his  opinion 
was  corroborated  by  Hume,  Gibbon,  and  many  others, 
who  defied  M'Phcrson  to  produce  a  manuscript  of  any 
Erse  poem  of  earlier  date  than  the  sixteenth  century  . 
On  the  other  hand,  M'Pherson's  assertions  as  to  the 

fenuineness  of  the  poems  found  warm  supporters  In 
)r.  Blairjsee  his  Critical  Dissertation  on  the  Poems  qf 
Ostian) 
tingui 
body  . 


ian).  Dr.  Henry,  Lord  Kaimes,  and  many  other  ills- 
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ly  of  the  Highlanders.    In  this  unsettled  state  the 
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into  the  worship  of  Osfrts, 
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controversy  remained  till  the  year  1H00,  when 
Laing,  no  well  known  for  bit  historical  labour*,  in  a  Dls- 
sc rear  Ion  appended  to  the  second  volume  of  hit  History 
of  Scot/ami,  endeavoured  to  establish,  from  historical  and 
Internal  evidence,  that  the  to  called  poem*  of  Ouian  are 
absolutely  and  totally  spurious.  The  sensation  created 
by  this  Dissertation  was  unprecedented.  Many  converts 
were  made  to  the  opinions  therein  set  forth  ;  but  the 
general  disbelief  In  the  authenticity  of  the  poems  was 
not  complete  till  1805,  when  a  committee  of  the  Highland 
Society  of  Edinburgh,  which  had  been  appointed  in  1797 
to  inquire  Into  their  nature  and  authenticity,  reported 
to  the  effect  "  that  they  had  not  been  able  to  obtain  any 
one  poem  the  same  in  title  and  tenor  with  the  poems  of 
Ossian."  Since  that  period  the  controversy,  so  far  as 
it  regards  their  translation  from  Krsc  manuscripts,  may 
be  said  to  be  terminated.  But  although  these  poems  had 
never  been  committed  to  writing,  or  rather  have  not 
been  handed  down  in  writing,  there  can  be,  we  believe, 
but  little  doubt  that  many  of  them  still  exist  in  the 
Highland-,  of  Scotland  in  a  dress  not  very  different  from 
that  in  which  they  were  rendered  by  M'Pberson  iuto 
English,  having  been  cuafmitted  to  memory,  and  trans- 
mitted  from  one  bard  or  storyteller  to  another  in  regular 
succession  ;  and  consequently  their  pretensions  to  be  re- 
garded a*  historical  authority  on  many  points  can  scarcely 
be  denied.  Their  scene  U  sometimes  laid  in  Scotland,  but 
more  frequently  In  Ireland  ;  and  they  may  be  justly  con- 
sidered the  Iliad  and  Odyssey  of  the  Celtic  race  of  the  two 
inlands,  handed  down  by  tradition  only :  —  what  the  poems 
of  Homer  were.  In  all  likelihood,  to  the  Greeks  them- 
selves before  they  were  acquainted  with  the  art  of  writ- 
ing. The  value  of  Ossian,"  says  Mr.  Skene,  "  as  an 
historical  poet,  must  stand  in  the  highest  rank;  while, 
whether  the  chief  part  of  these  poems  are  of  ancient  or 
of  modern  composition,  there  can  remain  little  doubt 
that  in  him  we  possess  the  oldest  record  of  the  history 
of  a  very  remote  age."  ( The  Highlanders  qf  Sco&ind, 
their  Ortgin,  History,  and  Antiquit,e$%  vol.1,  p.  815.) 
Those  who  wish  to  see  this  subject  exhibited  in  all  iU 
bearings,  though,  perhaps,  with  a  slight  prejudice  against 
MPherson,  may  consult  the  elaborate  article  in  the 
Kdtn.  Itcpiew,  vol.  vl. 

O'SSIFICATlON.  The  formation  of  bone.  The 
change  of  any  soft  solid  of  the  body  into  bone. 

OSTA'RA.  An  ancient  German  and  Celtic  divinity, 
worshipped  with  peculiar  veneration  by  the  Anglo-Saxons. 
Many  writers  regard  her  as  identical  with  the  Phoenician 
goddess  Astarte  ;  but,  be  this  as  it  may,  she  was  regarded 
as  the  queen  of  spring  and  of  the  morning  ;  and  from  her 
name  Is  derived  the  German  OsJern  (Anglicc,  Easter), 
which  period  of  the  year  the  ancient  Germans  were  in  the 
habit  of  celebrating  with  fires  and  festivals  in  gratitude 
for  the  advent  of  spring.  ( See  Grimm's  Deutsche  My- 
thologie,  p.  181 .)  1  he  town  Oatcrode  on  the  llarti  is  said 
to  have  been  named  from  this  goddess. 

OS'TEOCO'LLA.  (Gr.  arris*,  a  bone,  and  nsXXm, 
glue.)  An  old  mineraloglcal  term  Tor  encrusting  car- 
bonate of  lime,  to  which  the  property  of  uniting  a  frac- 
tured bone  has  been  attributed. 

OSTEO'GENY.  (Gr.  srnav,  a  bone,  and  yiixmu,  I 
generate. )    The  formation  or  growth  of  bone 

OSTEO'LOGY.  (Gr 
course.)  The  docti ' 
tomv.  Done. 

Osteology.   In  Painting  and  Sculpture,  a 
tlon  of  the  bones  of  animals. 

OSTKA'CEANS,  Ostracea,  The  family  of  Bivalves 
of  which  the  oyster  (Ostrea)  is  the  type  ;  and  which  is 
characterised  by  the  mantle  being  widely  open,  without 
s|Hvial  orifices. 

OSTKA'CION.  (Gr.  ts^mmm,  a  sheU.)  A  genus  of 
fishes  of  the  order  ScJerodermi,  or  rough-skinned,  lu  the 
system  of  Cuvler.  It  Is  characterized^  the  armour  cf 
regular  bony  plates  soldered  together,  with  which  the 
body  is  invested ;  the  only  moveable  parts  being  the 
tail,  fins,  mouth,  and  a  small  gill-flap,  which  pass,  as 
it  were,  through  holes  in  the  coat  of  mall.  The  body 
generally  presents  a  quadrangular  form,  whence  the  name 
of  trunk-fish,  commonly  given  to  the  species  of  this 
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O'STRACISM.  (Gr.***-.;  ««.«-<".-.>  A  form  of  condem- 
nation at  Athens,  by  which  persons  who  from  their  wealth 
or  Influence  were  considered  dangerous  to  the  state  were 
banished  for  ten  years,  with  leave  to  enjoy  their  estates  and 
return  after  that  period.  It  was  not  inflicted  a*,a  punish- 
ment ,  but  merely  as  a  precautionary  measure  to  preserve 
the  democracy.  The  process  in  this  condemnation  was 
as  follows :  —  The  people  being  assembled  each  man  wrote 
the  name  of  the  person  he  wished  to  lianish  on  a  shell 
( »rr;«*»i,  whence  the  name  sVrpMirsssr ),  and  delivered  it 
to  the  arehons,  who  counted  the  numbers.  Only  one 
individual  could  be  subjected  to  the  ostracism  at  the  same 
meeting,  and  GOOO  hostile  votes  were  necessary  to  the  in- 
fliction of  this  condemnation.  Hence  if  GOOO  votes  and  up- 
wards were  recorded  against  one  or  more  Individuals,  the 


deTAcad.  det 


vol.  xvl.) 

O'STKACODES,  Ottracoda.  (Gr.  •rrfstasv,  a  shct. 
u&sf,  form.)  The  name  of  a  family  of  Entomostracaiis. 
comprehending  those  which  have  the  shell  folded  in  two, 
so  as  to  resemble  the  shell  of  a  bivalve  mollusk. 

O'STKICH.  The  largest  known  bird,  and  the  type 
of  the  Cursorial  or  Struthious  order.  It  is  distinguished 
not  only  from  its  immediate  congeners  the  Cassowaries 
and  Apteryj,  but  from  all  other  birds,  by  having  only  two 
toes,  which  correspond  with  the  two  outermost  toes  In 
the  rest  of  the  class .  The  wings  are  furnished  with  louse 
and  flexible  plumes,  but  are  long  enough  to  increase  its 
speed  in  running.  The  elegance  of  these  feathers,  arising 
from  their  slender  stems  and  the  disunited  barbs,  has 
occasioned  them  to  be  prized  In  all  ages,  ami  they  still 
constitute  a  valuable  article  of  commerce.  The  beak  of 
the  ostrich  is  depressed,  of  a  moderate  length,  and  blunt 
at  the  end ;  the  tongue  Is  extremely  short ;  the  eye  is 
large,  and  the  lid  fringed  with  short  simple  feathers  like 
eyelashes.  The  legs  arc  of  prodigious  strength,  and  the 
tarsi  very  long.  The  ostrich  has  a  capacious  crop ;  a 
strong  gizzard;  voluminous  Intestines. with  two  long  cava, 
complicated  each  with  a  spiral  valve,  and  succeeded  by  a 
very  long  intestlnum  rectum  with  internal  coonivent 
valves, which  latter  structure  It  unique  In  the  class  of  birds. 
It  is  likewise  remarkable  in  this  class  for  its  large  urinary 
receptacle.  The  ostrich  abounds  In  the  sandy  deserts  of 
A  rabia  and  Africa.  It  attains  the  height  of  seven  or  eight 
feet ;  is  gregarious  in  favourable  localities ;  lays  egg*  of 
three  pounds  weight,  which  arc  incubated  by  the  male 
principally,  and  defended  courageously.  The 
feeds  on  grain,  grass,  &c.,to  aid  in  digesting  whk 
pebbles  are  taken  into  the  gixxard  ;  so  obtuse  is  its 
that  it  will  swallow  pieces  of  metal,  wood,  »c. 
pursue 

it  it  only  the  I 
Its  course  that 

OTA'LGI A.  (Gr.sw.tAi-ear.i 
car-ache. 

OTA'KIA.  (Gr.  sot.)  The  name  of  the  genus  of 
seals  characterized  by  having  projecting  external  ears, 
and  by  the  double  cutting  edge  of  the  four  middle  upper 
Incisors,  a  structure  unknown  In  other  animals  i  the 
molar  teeth  are  simply  conical,  and  with  a  single  fang. 
These  seals  arc  principally  confined  to  the  southern  he- 
misphere. 

O TI'TIS.  (Gr.  sot ■)  Inflammation  of  any  part  of  the 
organ  of  hearing. 

O'TTAR,  or  OTTAR  OF  ROSES.  The  volatile  or 
odorous  oil  of  tbc  rose  ;  It  is  of  a  soft  buttery  consist- 
ence, and  deposits  when  fluid  a  crystal  I  ixable  portion, 
which  It  sparingly  soluble  in  alcohol:  It  is  much  used  as 
a  perfume.  The  finest  ottar  of  roses  Is  prepared  at 
Ghazedpore  in  India. 

OTTA'VA  RI'MA.  (Eighth  or  octuple  rhyme.)  An 
Italian  form  of  versification,  consisting  of  stanzas  of  two 
alternate  triplets  and  a  couplet  at  the  end  ;  the  verse* 
being,  in  the  proper  Italian  metre,  the  heroic  of  eleven 
syllables.  It  Is  the  form  peculiarly  adopted  and  embel- 
lished by  the  poets  termed  Itomanxierl,  from  Pule  i  to 
Fortiguerra.  (.See  Romamuki.  )  It  it  a  happy  metre,  in 
the  hands  of  on  able  versifier,  for  the  expression  of  feelings 
varying  from  the  sublime  and  pathetic  to  the  humorous  i 


varying  from  the  sublime  and  pathetic  to  the  humorous  : 
although  rather  deficient  In  variety,  and  possessing  too 
little  refiose  and  solemuity  for  the  sustained  majesty  of 
epic  poetry.  It  has  been  adopted  by  the  Germans,  who 
have  itiven  to  it  something  of  an  elegiac  turn  :  and.  of 


have  given  to  it 

late,  by  English  |>oets,  of  whom  the  most  dii 
is  Lord  Byron,  who  has  employed  it  In  hit  Bejmo  and 
Don  Juan,  workt  belonging  to  a  mixed  cast  of  poetry, 
between  the  serious  and  the  burlesque. 

O'TTER.  A  quadruped  adapted  to  amphibious  habit* 
by  its  short,  strong,  flexible,  pal  mated  feet,  which  serve 
as  oars  to  propel  It  through  the  water,  and  by  its  lung 
and  strong  tail,  which  acts  at  a  powerful  rudder,  and 
enables  the  animal  to  change  its  course  with  great  ease 
and  rapidity.  The  teeth,  which  consist,  in  each  jaw,  of 
six  pointed  incisors,  two  strong  and  sharp  canines,  and 
ten  trenchant  and  cuspidated  molars,  determine  the  pis. 
civorous  diet  and  predatory  habits  of  the  specie*.  The 
otter  used  to  be  met  with  in  most  of  the  British  rivers 
and  hikes  ;  but  the  increase  of  population,  and  the  ur.tn- 
teroitttinif  hostility  which  its  destruction  of  the  valuable 
fish  of  its  native  streams  have  called  down  upon  it,  have 
greatly  thiuned  its  numbers,  and  have  exterminated  it 
(rum  many  of  the  localities  where  It  was  formerly  com- 
mon ;  so  that  the  otter,  as  a  captive  in  our  menageries, 
is  now  regarded  with  almost  the  same  interest  w  huh  an 
exotic  species  usually  excites. 

The  otter  selects  for  its  retreat  some  convenient  ex- 
cavation concealed  by  the  overhanging  roots  of  the  tree* 
which  grow  from  the  banks  of  rivers,  or  other  natural 
screen.  The  female  goes  with  young  nine  weeks  and 
produce*  from  three  to  live  cubs  in  March  or  April.  The 
usual  weight  of  a  full-grown  male  is  from  twenty  to 
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.  The  fur  of  the 
It  consists  of  two 


OVIFEROUa 


U  remarkably 

of  hair ;  the 
at  the 


fine  and  clow.   It  cootitu  of  two  kinds  of  hail 
longer  and  stiftVr  shining  halrt,  whkh  are  greyish 
base  and  a  rich  brown  at  the  point,  concealing  i 
tremely  line  and  toft  fur  of  a  whitish  grey  colour, 
at  the  tip.   The  hair  and  fur  of  the  under  part 


Cof  the 
is  of  a 


at  the  tip.   The  hair  and  fur  of  the 
body,  the  cheekt,  and  the  inner  parti  of 
brownish  grey  throughout. 

The  otter  it  hunted  In  many  part*  of  England,  and  es- 
pecially in  Wales,  with  dogt  especially  trained  for  this 
kind  of  sport,  and  with  all  the  form  and  circumstance  of 
the  chaae.  "  When  the  otter  b  found,"  says  Mr.  Bell, 
**  the  scene  becomes  exceedingly  animated,  tie  instantly 
takes  the  water  and  dim,  remaining  a  long  time  under, 
neath  it,  and  rising  at  a  considerable  distance  from  the 
place  at  which  he  dived.  Then  the  anxious  watch  that 
it  kept  of  hit  ruing  to  '  vent,'  the  steady  purpose  with 
which  the  dogt  follow  and  bait  him  at  he  swims,  the  at- 
tempt! of  the  cunning  beast  to  drown  hit  assailants  by 
diving  whilst  they  hare  fattened  on  him,  the  baying  of 
the  hounds,  the  cries  of  the  hunters,  and  the  fierce  and 
dogged  resolution  with  which  the  poor  hopelett  quarry 
holds  hit  pursuers  at  bay,  inflicting  severe,  sometimes 
fatal  wounds,  and  holding  on  with  unflinching  pertinacity 
even  to  the  last,  must  altogether  form  a  scene  as  animated 
and  exciting  as  the  veriest  epicure  in  hunting  could  de- 
sire."  (British  Quadrupeds,  p.  133.) 

The  few  species  of  otter  which  have  been  recognized 
in  distant  parts  of  the  world  do  not  greatly  differ  from 
the  Lutra  vulgaris  of  Europe.  The  sea-otter  is  an  ani- 
mal of  larger  sise,  and  presents  tuch  modifications  of  IU 
palmated  feet,  and  of  iU  teeth,  as  to  form  the  type  of  a 
distinct  snbgenus  (Enkydras),  which  eonnecU  tie  otter 


with  the 
OTTOMAN.  An 
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It  it 


iven  to  the  Turkish  empire, 
the  throne  in  the  14th 
of  sofa 


OUNCE. 


of  weight. 


(Lat.  unda.)  A 
In  troy  weight  the  ounce  is  the  12th  part  of  the  pound, 
and  weighs  4H0  grains.  In  avoirdupois  weight  the  ounce 
is  the  Iftth  part  of  the  pound,  and  equal  to  437 J  grains 
troy.  See  Weight. 
OURANO'GRAPHY.  (Gr.  tveststy,  heaven,  and 
/  describe.)  A  term  frequently  used  to  signify  a 
description  of  the  heavens  and  the  heavenly  bod  let. 

OURO'LOGY,  or  OURO'SCOPY.  (Cr.sws*.  Xiys», 
I  speak,  and  rx*rs«,  /  viesa.)  The  judgment  of  diseases 
from  an  examination  of  the  urine. 

OU'TCROP.  A  Geological  term,  implying  the  ex- 
posure of  a  stratum  at  the  earth's  surface. 

OUTLAWRY,  in  Criminal  Law,  it  a  punishment 
inflicted  for  a  contempt  in  refusing  to  be  amenable  to  the 
jurisdiction  of  a  competent  court.  The  act  %  W.  4.  c.  39. 
gives  •  provision  for  more  expeditious  and  lets  expensive 
proceeding  to  outlawry  in  civil  cases  on  mesne  process 
than  had  previously  prevailed.  It  is  issued  against  a  de- 
fendant after  he  has  been  five  times  proclaimed  at  a 
county  court ;  but  if  the  defendant  has  previously  left 
the  kingdi  m,  he  can  set  It  aside  by  writ  or  error,  or  even 
on  motion.  The  effect  of  outlawry  in  civil  eases  Is  a  for- 
feiture of  personal  goods  and  chattels  immediately  upon 
the  outlawry,  and  his  chattels  real  and  the  profits  of  hit 
lands  when  found  on  inquisition. 

OUTLIER.  In  Geology,  a  portion  of  a  rock  or  stratum 
detached  and  at  some  distance  from  the  principal  mats. 
OUTLINE.    In  the  Fine  Arts.   See  Coirroux. 
OUTPOSTS.    In  a  MlllUry  tense,  a  body  of  men 
posted  beyond  the  main  guard  ;  so  called  as  being  the 
bounds  or  limit*  of  the  camp. 

OUTRK.  (Fr.)  In  the  Fine  ArU,  anything  exaggerated 
or  overstrained. 

OUTRIGCER.  The  Sea  term  for  any  projecting  t] 
or  piece  of  timber  for  extending  ropes,  tails, 
temporary  purposes. 

OUTWORKS.  •  In  Fortification,  works  raised  on 
the  outside  of  the  ditch  of  a  fortified  place,  for  the  pur- 
poses of  covering  the  place,  or  keeping  the  besiegers  at 
a  distance.    See  FoariFlCATtON. 

CVAL  (Lat.  ovum,  an  egg.)  A  popular  name  for 
any  curve  figure  resembling  an  ellipse,  or  the  transverse 
section  of  an  egg.  The  car]>enter's  oval  is  made  up  of  four 
circular  arcs,  joined  to  as  to  leave  no  angular  appearance, 
or  present  any  rapid  change  of  curvature.  It  may  be  de- 
I  at  follow*  :  —  Let  A  11  and  C  D  be  the  length  and 
breadth  of  the  proposed  oval, 
and  let  these  lines  be  placed 
at  right  angles,  and  bisecting 
each  other  at  E.  With  C  as 
a  centre,  and  a  radius  equal 

with  F  and  G  at  centres,  and 
a  radius  equal  to  A  F  or  11 G, 
describe  the  small  arcs  m  A  m'  and  n  II  n'  for  the  ends  of 
the  oval ;  and  with  C  and  D  at  centres  (or  centres  near 


those  points),  and  C  I)  as  a  radius,  < 
and  m'  D  n'.  It  may  be  remarked,  that  the  < 
will  fail  when  the  breadth  C  D  is  not  greater  than  half 
the  length  A  B  ;  but  in  this  case  C  D  may  be  produced, 
and  points  found  in  it  by  trial  for  the  centres  of  the  re- 
quired arcs. 

The  Ovals  of  Descartes  are  a  species  of  geometrical 
curves,  proposed  by  that  philosopher  as  the  figures  which 
give  by  their  revolution  about  an  axis  the  true  surfaces 
which  should  separate  two  media  of  different  densities,  in 
order  that  all  the  rays  which  proceed  from  the  same  point, 
or  converge  towards  one,  may  be  refracted  towards  an- 
other point,  or  rendered  parallel  or  divergent.  They 
may  be  defined  at  the  locus  of  the  vertex  ofa  triangle  on 
a  given  base,  one  of  whose  sides  has  a  given  ratio  to  the 
sum  or  difference  of  a  given  line  and  the  other  side. 
Their  generation  has  thus  some  resemblance  to  that  of 
the  ellipse  and  hyperbola,  which  are  the  loci  of  a  triangle 
on  a  given  base  whose  sides  In  the  case  of  the  ellipse  have 
a  given  sum,  and  In  the  case  of  the  hyperbola  a  given 
difference.  (See  the  Second  Book  qf  Descartes'  Geo- 
me  try.) 

Ovals  are  also  produced  by  the  construction  of  mnny 
equations  of  the  higher  orders,  particularly  those  in  which 
the  dimensions  arc  even,  at  the  fourth,  sixth,  &c. 

OVALBU'MEN.  The  albumen  or  white  of  egg  ;  a 
term  adopted  In  order  to  distinguish  It  from  the  albumen 
of  the  serum  of  the  blood,  which  may  be  called  serai' 
bumcn. 

OVA'RIA.  The  two  organs  which  contain  the  female 
ova. 

OVA'RIUM.  In  Plants,  a  hollow  case,  enclotlng  ovules 
or  young  seeds,  conUlning  one  or  more  cellt.  and  ultl- 
comlng  the  fruit ,  it  is  always  situated  in  the 
of  the  flower,  and,  together  with  the  style  and 
institute*  the  female  system  of  the  vegetable 
When  It  It  united  to  the  calyx.  It  U  called  In- 
rior ;  when  separate  from  it.  it  Is  termed  superior. 
OVATION.  An  Inferior  kind  of  triumph,  which,  ac- 
cording to  the  ancient  Roman  custom,  was  granted  to  dis- 
tinguished mlliUry  leaders.    The  name  is  said  to  be  de- 


fers/ 0 1 ),  the  cry  of  the  soldiers ; 
or  from  oris,  a  sheep,  the  animal  sacrificed  on  such  occa- 
sions instead  of  bullocks.  According  to  Dionyslut  of 
Hallcarnassus,  the  first  ovation  was  celebrated  by  P.  Pos- 
thumiut  Tubertut  (a.c.  60S),  some  years  after  the  ex- 
pulsion of  the  kings.  Some  antiquaries  imagine  the 
distinction  between  the  triumph  ana  the  ovation  to  have 
originally  contitted,  not  in  the  greater  or  less  degree  of 
honour,  out  in  the  latter  being  strictly  appropriated  to 
successes  by  which  peace  was  obtained,  or  to  distinguish 
brilliant  achievements  in  time  of  peace.  Thus  we  find 
that  ovations  were  permitted,  though  triumphs  were  not, 
incivilwars.  An  ovation  was  celebrated  by  Mark  Antony 
and  Octavlus  to  solemnUe  their  reconciliation. 
OVERHANG.  In  Architecture.  See  Batto. 
OVERSEERS  OF  THE  POOR.  Officert  annually 
appointed  In  every  parith,  under  the  hand  and  seal  of  two 
justices,  under  the  statute  of  43  Ell*.  Their  number,  by 
that  statute,  is  four,  three,  or  two,  for  each  parish.  By 
subsequent  statutes  any  place  maintaining  lu  own  poor, 
whether  a  parish  or  not,  has  overseers.  Assistant  over- 
seers, with  a  salary,  may  be  elected  by  the  inhabitants  of 
parishes,  under  S9  G.  3.   See  Pook  Laws. 

OVERSHOT  WHEEL.  In  HnilhsWlll.il 
to  which  the  water  It  conveyed  over  the  top  of  the 
and  applied  above  the  axle.   In  thit  case,  the  wate. 
merely  by  IU  weight,  and  not  by  the  impulse  of  the 
stream. 

O'  VERT  ACT.  (Fr.ouvert.o/Kta  )  In  Law.  an  open 
or  manifest  act  from  whence  criminality  It  implied.  No 
indictment  for  high  treason  is  good  unless  some  overt  act 
is  alleged  in  it. 

O'VERTURE.  (Fr.  ouverture.)  The  introductory 
piece  of  music  prefixed  to  an  opera  or  oratorio.  Its 
movement*  in  works  of  the  modern  school  generally  con- 
tain snatches  of  the  more  prominent  and  leading  airs  in 
the  opera,  and  introduce  the  audience  to  a  general  notion 

cite. 

The  word  overture  alto  signifies  a  proposal ;  in  which 
tente  it  it  always  used  in  the  Presbyterian  church  to 
indicate  those  resolutions  proposed  by  presbyteries  and 
synods,  and  afterwards  laid  before  the  General  Assembly, 
either  for  its  sanction  or  rejection. 

OVIDUCT.  Oviductus.  (Lat.  ovum,  an  eggs  duco,  / 
conduct. )  The  tube  which  conducts  the  ovum  from  tho 
ovary  cither  to  the  uterus  or  to  an  external  outlet.  In 
Mammals  this  part  is  termed  the  Fallopian  tube,  from  the 
circumstance  of  lu  having  been  first  described  by  Fallo- 
piut  about  the  year  1S60  in  the  human  tubject,  (a  which 
thit  tube  or  canal  passes  from  each  side  of  the  fun" 

Tom. 


e  uterut  to  the  ovarium.   See  Fallopian  Tudk. 
OVI'FEROUS  and  OVI'GEROUS.  (Lat. 
ro  and  gero,  /  bear.)    In  Zoology,  certain  receptacles. 


in  which  fhc  eggs  are  received  after  having  been  excluded 
from  the  ordinary  formative  organs  of  the  ovum,  are  so 
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OVIPAROUa 

>ng  pouches  appended  to  the  hinder  part 
in  many  of  the  Entomostracous  and  Parasitic 
it.  Likewise  the  ciliated  pUte»  (beneath  the 
tail  of  the  higher  Crustaceans,  a*  the  crab  and  lobster), 
to  which  the  eggs  are  attached  alter  baring  quitted  the 
oviducts,  are  called  ovigerous. 

OVI'PAROUS.  fLat.  ovum,  and  parlo  /  produce.) 
The  mode  of  generation  by  the  exclusion  of  the  germ  in 
the  form  and  condition  of  an  egg,  the  development  of 
which  takes  place  out  of  the  body  either  with  or  without 
incubation.  Fishes,  reptile*,  and  birds  are  called  Ovi- 
parous Vertebrata,although  some  of  both  the  former  classes 
hatch  the 


OVULUM. 


egg  within  the  body  and 
alive,  as  the  viper  and  dog-fish. 

O'VIS.  (IjU.  a  sheep.}  The  name  by  which  Linnspus 
and  Cuvier  distinguish  the  sheep  as  a  genus  from  the 
goats  and  antilopes.  The  character  assigned  by  Cu- 
vier to  the  genus  Oris  is  as  follows:  —  "  Horns  directed 
backwards,  and  then  inclining  spirally  more  or  leas 
forwards;  the  profile  or  chaufrcin  more  or  leas  convex, 
and  no  beard :  to  this  may  be  added  an  interdigital  se- 
taceous sac  on  the  fore  part  of  each  foot.  The  Mou- 
jtont  or  Musmons  of  Africa  and  Sardinia,  from  which  it 
is  generally  believed  our  domestic  races  of  sheep  arc  de- 
rived, form  the  species  Ovit  amnion  of  Llnnarus,  and 
Oeii  mutinum  of  Schrcber.  The  coat  of  these  wild 
sheep  consists  of  coarse,  stiff,  lung,  and  nearly  straight 
hairs  ;  but  they  possess  the  same  character,  that  of  an 
imbricated  surface,  which  gives  to  the  shorter  and  finer 
wool  of  the  domestic  races  the  felting  property  on  which 
Its  peculiar  utility  depends.    Sec  11  air. 

Of  the  domestic  animals  belonging  to  Great  Britain 

nd 
la 


sheep  are,  with  the  exception  perhaps  of  horses  and 
t  attle,  hy  far  the  mosUmportant.^  They  ["^J1*™^ 

live.  They  afford  a  large  supply  of  food,  and  one  of  the 
nrincin.il  materials  of  clothing.    Wool  has  long  been  a 


live.  They  afford  a  large  supply  of  food,  and  one  of  the 
principal  materials  of  clothing:  Wool  has  long  been  a 
staple  commodity  of  this  country,  and  its  manufacture 
employs  an  immense  number  of  people.  "  The  skin, 
dressed,  forms  different  parts  of  our  apparel ;  and  is  used 
for  covers  of  books.  The  entrails,  properly  prepared  and 
twisted,  serve  for  strings  for  various  musical  instruments. 
The  bones,  calcined  ( like  other  bones  in  general ),  form 
materials  for  tests  for  the  refiner.  The  milk  is  thicker 
than  that  of  cows,  and  consequently  yields  a  greater 
quantity  of  butter  and  cheese;  and,  in  some  places.  Is  so 
rich  that  It  will  not  produce  the  cheese  without  a  mixture 
of  water  to  make  it  part  from  the  whey.  The  dung  is  a 
remarkably  rich  manure ;  insomuch  that  the  folding  of 
sheep  is  become  too  useful  a  branch  of  husbandry  for  the 
farmer  to  neglect.  To  conclude,  whether  we  consider 
the  advantages  that  result  from  this  animal  to  Individuals 
in  particular,  or  to  these  kingdoms  in  general,  we  may, 
with  Columella,  consider  this,  in  one  sense,  as  the  first  of 
the  domestic  quadrupeds.  '  Pott  majoret  quadruped  ft 
ovilli  pecorit  tccumda  ratio  est ;  Otue  prima  tit  ti  ad  rntiU- 
talis  mognitudmem  refer  at.  Sam  id  pretcipue  contra 
frigorit  violent iam  protegit,  corpoributque  mutt  it  libera- 
liora  pro-bet  ve  lamina  ;  et  etiam  elegantinm  mentat  Ju- 
cnndis  et  numerous  dapibut  ex  or  not.'  —  ( De  He  Ruttica, 
lib.  vii.  cap.  2.)  And,  in  addition  to  what  Mr.  Penuant 
has  so  forcibly  stated,  sheep  are  particularly  deserving 
the  attention  of  the  agriculturist,  both  from  the  Influence 
of  improvements  on  the  breed,  and  from  their  generally 
affording  larger  profits  than  can  be  obtained  from  the 
rearing  and  feeding  of  cattle.   (Slatittict  of  the  Brit.  Em- 

''VhJ  principal  varieties  of  the  English  sheep  are  the 


The  Lincolnshire  sheep  are  of  a  large  slse,  big-boned, 
nd  afford  a  great  quantity  of  wool,  owing  to  the  rich 
marshes  on  which  they  feed ;  but  their  flesh  Is  coarser, 
leaner,  and  less  finely  flavoured  than  that  of  the  smaller 
breeds. 

The  Dorset  sheep  are  mostly  white-fared  ;  their  horns 
are  finely  curved,  tnelr  fleece  clear  and  white  ;  hut  many 
of  them  are  without  wool  upon  their  bellies ;  their  legs 
are  long  and  small,  and  their  general  form  handsome  and 
well-proportioned.  This  breed  is  prolific,  and  is  princi- 
pally esteemed  for  producing  lambs  at  an  earlier  period 
than  other  varieties.  "  Great  numbers  of  these  prema- 
ture victims  to  luxury  are  yearly  sent  to  the  London 
markets,  where  they  fetch  the  price  of  10*. »'./.  to  lit .  per 
quarter.  The  manner  of  rearing  the  lambs  Is  curious : 
they  are  Imprisoned  in  little  dark  cabins  ;  the  ewes  are 
fed  on  oil -cakes,  hay,  corn,  turnips,  or  cabbages,  which 
are  given  them  in  a  field  contiguous  to  the  apartments 
where  the  lambs  are  kept ;  ana  at  proper  Intervals  the 
nurses  are  brought  in  to  give  suck  to  their  young  ones, 
while  the  attendants  at  the  same  time  make  their 
lodging*  perfectly  clean,  and  Utter  them  with  fresh  straw. 
Great  attention  is  paid  to  this,  as  much  of  the  success  of 
rearing  these  unseasonable  productions  depends  upon 
warmth  and  cleanliness." 

The  South-down  sheep  have  dun  or  black 
are  of  the  same 
861 


able  to  live 


into  Ireland. 


thrive  on  the  barest  chalk 
and  their  mutton  well 
in  consequence  of  theae 

t  parts  of  England,  and  nave 
The  C 


Cheviot  breed  have  no 


mostly  white-faced  and  white-legged  ;  the  body  is  long 
with  fine,  clean, small-boned  legs:  the  mutton  la  highly 


esteemed  for  its  flavour.  They  are  valuable  as 
sheep,  on  account  of  their  hardiness  and  the 
value  of  their  wool.  There  U  a  singular  variety  of  i 
in  the  northern  climates  of  Europe,  in  which  the  mon- 
strosity of  supernumerary  horns  has  become  hereditary  : 
these  are  called  many-homed  sheep,  and  have  from  four 
to  eight  horns  growing  Irregularly  from  the  head. 

It  is  not  possible  to  form  any  accurate  estimate  either 
of  the  number  of  sheep  or  of  the  quantity  of  wool  an- 
nually produced  in  this  country.  With  the  exception  «*f 
Mr.  Luccock's,  moat  of  the  statements  put  forth  with  re- 
spect to  both  these  points  seem  very  much  exaggerated. 
But  Mr.  L.'s  estimate,  which  is  considerably  under  any 
that  bad  previously  appeared,  was  drawn  up  with  great 
care,  and  is  supposed  to  approach  nearer  to 

According  to  Mr.  Luccock,  the 
Number  of  long-woollcd  sheep  in")  . 

England  and  Wales,  in  1800,  was  J  «-,N»sw 
Of  short-  woolled,  ditto 

Total  number  shorn 
Slaughter  of  short-woolled 

per  annum 
Carrion  of  ditto 
Slaughter  of 
Carrion  of  ditto 
Slaughter  of 


7.1 


}  4,»1,74* 
1,180.413 


Total  number  of  sheep  and  lambs  -  SS.  1 48.4*3 
In  some  parts  of  England  there  has  been  an  increase  in 
the  numbers  of  sheep  since  1800;  but  in  others  there  has 
been  a  decrease.  But  we  have  been  assured  by  cxnu- 
petent  judges  that,  on  the  whole,  the  number  baa  not 
sensibly  varied  in  the  interval. 

In  the  General  Report  qf  Scotland  (vol.  Hi  Appendix, 
p.  6.)  the  number  of  sheep  is  estimated  at  2.8A0.0UU  ;  mad. 
allowing  for  the  increase  that  has  taken  place  since  1*14. 
they  may  now  be  estimated  at  about  3,600,000.  Hence 
the  total  number  of  sheep  in  Great  Britain  will  be 
a9,648,r00.  It  is  not  supposed  that  there  are  S.OOO.ono  of 
sheep  in  Ireland.  (Stat  Mies  of  the  British  Empire,  vol.  i. 
p.  496.) 

The  foreign  breeds  of  sheep  are  exceedingly  numerous  ; 
but  of  these,  perhaps,  the  Asiatic  variety  is  the  n>i»( 
singular.  In  India,  the  sheep  is  long-tailed ;  and  in 
Persia,  Tartary,  and  China,  Ate,  the  tail  is  not  only  clan, 
gated,  but  loaded  m-lth  a  mass  of  fat  In  some  Instances 
weighing  ten  pounds.  The  power  which  this  animal  pos- 
sesses to  accommodate  itself  to  different  climate*  see  in  • 
almost  unlimited  :  in  the  hot  plains  of  Asia  its  coverioc 
becomes  coarse  and  scanty  ;  while  in  the  frozen  regie 
Thibet  Its  thick  wool  has  an  under  lining  of  the  finest  1 
forming  an  Important  article  in 
erce.  (SeelheGYo.  Dict.,uX."J 
there  cited.) 

O'VISAC.Oriaocests.  (Lai.< 
«u*.)^The  cavltv  InUic  ovarv  which  immedUU 


expelled,  the  eorputluteutn. 

OVIPO'SITOR  (Lat.  ovum,  and  pono, 
in  Entomology,  is  the  Instrument  by  which 
conducts  Its  eggs  to  their  appropriate  nidus,  and 
bores  a  way  to  it ;  the  same  instrument  is.  In  some  ge- 
nera, used  at  a  weapon  of  offence,  when  it  is  called  the 
"  aculeus." 

0*VOLO.  (Hal.)  In  Architecture,  a  moulding  whose 
profile  is  the  quadrant  of  a  circle ;  though  in  Grecian 
architecture  there  is  a  deviation  from  that  exact  form, 
which  is  most  apparent  at  the  upper  portion,  where  rt 
resembles  the  form  of  an  egg,  whence  this  moulding 
derives  its  name. 

OVOVIVI'PAROUS.  (Lat.  ovum,  an  egg;  vivo.  / 
live;  and  parlo,  I  produce.)  The  mode  of  generation  by  the 
exclusion  of  a  living  fo?tus  more  or  less  extricated  from 
the  egg-coverings,  which  has  been  developed  within  the 
body  of  the  parent  without  any  vascular  or  placental  ad- 
hesions between  the  ovum  and  the  womb.  The  marsu- 
pial animals  among  the  Mammalia,  the  viper  and  sala- 
mander among  Reptiles,  the  blenny  and  dog-fish  among 
fishes,  the  Patudina  vivipara  and  many  bivalves  among 
Mollusks,  the  scorpion  and  flesh-fly  among  Insects,  the 
earth-worm,  and  many  of  the  Intestinal  worms,  are 
ample*  of  oviviparous  animals. 

O'VULUM.  ( Lat.  ovum,  an  egg.)  The  name  of  a  ( 
of  Pectinlbranrhiate  Gastropods,  characterised  by  I 
a  shell  of  an  oval  form,  and  with  a  long  and  a 
aperture,  without  furrows  or  teeth,  on  the  sk 
;  the  tpirc  is  concealed,  and  the  two 
re  are  equally  prolonged  into  a  i 


Digitized  by  Go 


OVUM. 

•Is  also  applied  to  the  ( 
tof  It,  relatively 


OXYURES. 


of  Che  Mam- 
■lie :  It  is,  how- 


See  Ovvm. 

Ortxi'M.     In  Botany,  a  small  pellucid  pulpy  body, 

fly  rhs 
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by  the  placenta  of  a  plant,  and  gradually  chancing 
into  a  teed ;  It  consists  of  a  central  nucleus,  enclosed 
within  a  definite  number  of  coats,  varying  from  one  to 
two,  and  furnished  with  an  aperture  or  foramen,  through 
which  impregnation  takes  place. 

OVl'M.  (Lat.  an  egg.)  In  Anatomy,  the  body 
formed  by  the  female  In  which,  after  Impregnation, 
the  development  of  Che  foetus  takes  place.  It  Is  ge- 
nerally formed  in  a  special  organ,  called  the  ovarium ; 
but  in  some  of  Che  simplest  animals,  as  the  Polypes, 
the  common  cellular  parenchyme  of  the  body  seems  Co 
have  Che  unlimited  faculCy  of  producing  the  ova.  The 
essential  and  apparently  first-formed  part  of  an  ovum 
is  a  minute  pellucid  cell,  called  the  "  germinal  vesicle," 
w  hich  is  characterized  by  an  opaque  speck  or  nucleus, 
called  the  "germinal  spot."  The  vesicle  Is  immedi- 
ately surrounded  by  a  stratum  of  granules  or  nucleated 
ceils,  which  form  the  "germinal  disk."  These  parts 
float  in  a  greater  or  less  quantity  of  fluid  and  granules, 
ratted  the  yolk,  which  If  generally  of  some  well-marked 
colour,  as  yellow,  green,  violet,  red,  through  the  presence 
of  a  minutely  diffused  oil.  The  yolk  is  Inclosed  in  a  thin, 
delicate,  structureless  coat,  called  the  "  vitelline  mem- 
brane," and  this  Is  finally  surrounded  by  an  outer  tunic 
called  the  "  chorion."  Between  the  chorion  and  vitelline 
membrane  there  is  commonly  a  greater  or  less  quantity 
of  albumen.  In  the  birds  this  fluid,  which  is  called  the 
white,"  and  the  "  yolk,"  is  In  great  quantity  ;  the 


chorion  is  laminated,  and  the  outer  layer  la  combined 
with  earthy  a*lts  to  give  due  firmness,  and  preserve  the 
shape  of  the  egg  while  subject  to  the  weight  of  the 
parent  during  incubation.    Two  twisted  strings  of  firm 


I  during  uu  uoaiion.  two  twisteu  strings  ox 
en,  called  "  chalaiae,"  are  continued  from 
of  Che  yolk,  a  little  below  the  poles,  and  serve  to 
keep  uppermost  the  "  cicatricula  "  or  "  trend,"  formed 
by  the  Impregnated  germinal  vesicle  and  disk.  A  space 
intercepted  between  two  of  the  layers  of  the  chorion,  or 
"  merabrana  putaminls,"  at  the  great  end  of  the  egg, 
contains  a  small  quanUCy  of  gas,  conCalnlng  more  oxygen 
than  atmospheric  air:  this  space  Is  called  the  "  vesica 
aerea."  ( For  the  chemical  properties  of  ovum,  sec  Kco.) 
Ovun.    In  Architecture,  the  same  as  Ovolo  ;  which 

OWL.   See  Nocturnals  and  Strix. 

OW'LING.  In  Law,  so  called  from  its  being  gene- 
rally committed  during  Che  night .  An  offence  consisting 
in  conveying  sheep  or  wool  Co  Che  sea  side  In  order  to 
export  them.  This  offence  was  formerly  capital,  parti- 
cularly if  the  offenders  neglected  Co  surrender  after  pro- 
clamation made  for  that  purpose  ;  —  it  is  now  punishable 
with  sevenyears'  banishment. 

OWL,  THE.  Among  the  ancients,  generally  was 
contidered  as  an  omen  of  misfortune  or  death.  As,  how- 
ever, according  Co  Phllostratus,  Che  Egyptians  represented 
Minerva  under  the  form  of  an  owl,  the  Athenians,  so 
peculiarly  under  the  care  of  this  goddess,  looked  upon 
the  appearance  of  this  bird  a*  a  favourable  omen.  From 
this  circumstance  it  formed,  upon  ancient  coins,  the  sym- 
bol of  Athens  and  her  foreign  possession*. 

OX.  Synonymous  with  the  generic  name  Bom,  which 
•ee;  In  a  more  restricted  sense  it  signifies  the  castrated 
ma'e  of  tbe  domestic  variety. 

OXALAMIDK.   See  Oxamidti. 

OXALATES.   Salts  of  the  oxalic  acid. 

OXA'LIC  ACID.  A  vegetable  acid,  first  discovered 
In  the  iuice  of  the  OxaJit  acetotelta ;  it  was  afterwards 
ascertained  that  the  same  add  might  be  produced  artifi- 
cially by  Che  action  of  nlCric  acid  upon  sugar  :  this  pro- 
cess yields  it  In  slender  prismatic  crystals,  intensely  sour, 
and  soluble  In  about  10  parts  of  cold  water.  These 
crystals  constat  of  I  atom  or  real  acid  and  3  of  water  :  the 
univalent  of  the  acid  Is  36;  and  in  its  anhydrous  state,  as 
it  exists  In  the  dry  oxalates,  iC  is  constituted  of  2  atoms 
of  carbon  (6x2)=  12,  and  3  of  oxygen  (H  x  3)  =:  24 :  so 
that  it  mar  be  represented  by  an  atom  of  carbonic  acid  and 
one  of  carbonic  oxide.  Solutions  of  oxalic  acid,  or  of  so- 
luble oxalates,  yield  an  insoluble  precipitate  In  solutions 
containing  lime  and  its  salts :  hence  Its  use  in  the  labora- 
tory as  a  test  of  the  presence  of  that  earth.  The  solu- 
tion of  oxalate  of  ammonia  is  generally  used  for  the  pur- 
pose. Oxalic  acid  Is  a  powerful  poison,  and,  from  its  re- 
semblance  to  Epsom  salt,  it  has  sometimes  been  sold 
and  mistaken  for  that  harmless  aperient.  In  such  cases, 
the  best  antidote  is  a  mixture  of  chalk  and  waCer,  and 
where  it  Is  immediately  administered  it  generally  pre- 
vent* the  accession  of  fatal  symptoms ;  It  forms  an  in- 
Kiluble  oxalate  of  lime,  which  Is  inert. 

OXALIDA'CE.tf.  (Oxalis.  one  of  the  genera.)  A 
natural  order  of  herbaceous  or  shrubby  Kxogens,  inhabit- 
In?  the  hotter  and  CeroperaCe  parts  of  the  world.  Their 
Mage  is  generally  acid,  and  fit  to  supply  the  place  of 


oxalic  acid,  and 


during  the 

of  oxalate  of  ammonia  :  hence  tCs 
of  oxalit  and  ammonia,  it  is  a  com- 
pound of  nitrogen,  hydrogen,  oxygen,  and  carbon,  in  such 
proportions  as  to  form  oxalate  of  ammonia  by  the  addition 
of  one  atom  of  waCer.  (See  Dumas,  Tkeorte  dtt  Amide t, 
Chim.  Abo.  an*  Arts.  v.  84.) 

OXGAnO  (Germ. ochs,  an  ox,  and  gang,  a  walk),  in 
English  Antiquities,  was  used  Co  signify  as  much  land  as 
a  single  ox  could  ear  or  plough  in  a  season.  The  ox  go  tig 
was  contracted  or  expanded  according  Co  Che  quality  of 
the  land  ;  forty  acres  constltuCing  Che  maximum  and 
six  Che  minimum  of  Che  measure. 

OXIDATION,  or  OXIDIZEMENT.  The  act  of 
combination  with  oxygen. 

O'X IDE.  (Gr.  acid,  and  utt.form.)  Compounds 
containing  oxygen,  but  which  are  not  acid,  have  been 
termed  oxidet.  The  metallic  oxides  are  a  most  important 
class  of  bodies.  To  designate  the  different  oxides  of  one 
base  we  generally  use  the  first  s>  liable  of  the  (ireek  ordi- 
nal numerals,  designating  the  first,  second,  third,  &c. 
oxides  by  the  terms  protoxide,  deutoxide,  triioxide,  Ac. ; 
and  when  the  base  is  saturated  with  oxygen  (still  not 
acid),  it  is  termed  a  peroxide.  Compounds  of  bases  with 
one  atom  and  a  half  oxygen,  or  of  Cwo  base  and  Chree 
oxygen,  are  now  generally  distinguished  by  the  term  *r«- 
rjuioxidet. 

O'XYGEN.  (Gr.  »JW,  and  ytnmui,  to  generate.) 
This  important  element  was  discovered,  In  1774,  by  Dr. 
Priestley.  It  has  been  termed  dephiagitticated  air,  vital 
air,  and  empyreal  air.  A*  it  forms  a  component  part  of 
many  of  the  acids,  it  was  termed,  at  the  framing  of  the 
new  nomenclature,  oxygen  gas.  There  are  several  com- 
pounds of  oxygen  which,  when  exposed  to  heat,  are  de- 
composed, and  yield  the  gas  in  a  state  of  purity  :  of  these 
the  best  ischlorate  of  potash  ;  but  as  that  salt  Is  expensive. 


at  a  dull 

tolerably  pure  oxj 

Oxygen  gas  is  colourless,  tasteless,  and  inodorous  ;  it 
Is  electro-negative,  and  therefore  when  compounds  con- 
taining U  are  electrically  decomposed.  iC  always  appears 
at  the  positive  surface.  It  is  a  little  heavier  than  atmo- 
spheric air,  in  the  proportion,  that  Is,  of  1 1  to  10  ;  100  cu- 
bical Inches  weigning  31  »i  grains.  It  is  not  absorbed 
by  water,  and  Is  neither  acid  nor  alkaline.  It  has  a 
powerful  attraction  for  most  of  Che  simple  subsCances, 
especially  for  the  electro-positive  bodies :  the  act  of  com- 
bining with  it  is  called  oxidation.  The  compounds  thus 
formed  are  divided  Into  acidt  and  oxidet :  among  the 
latter  are  the  alkalis,  and  almost  all  salifiable  bases. 
Oxidation  Is  often  aCCended  wich  the  evolution  of  heat 
and  light,  as  in  all  processes  of  combustion  in  atmo- 
spheric air  :  sometimes  it  Is  slow,  and  unattended  with 
such  phenomena,  as  In  the  gradual  rnsting  of  metal  a. 
Oxygen  Is  a  most  powerful  supporter  of  combustion  ;  IC 
consCltutes  one  fifth  of  the  bulk  of  Che  atmosphere,  and 
is  the  principle  which  enables  combustible  bodies  to 
burn  In  It.  Tne  product  of  combustion,  that  Is,  the  oxide 
or  acid,  is  sometimes  Itself  gaseous,  as  when  charcoal, 
by  burning,  is  converted  into  carbonic  acid  ;  or  it  is 
liquid,  as  hydrogen,  by  combustion,  produces  waCer  ;  or 
IC  is  solid,  as  when  iron,  by  burning,  produces  oxide  of 
iron.  Oxygen  gas  is  also  essential  to  respiration  ;  that 
is.  to  the  evolution  of  carbonic  acid  from  the  blood. 

OXY'GONE.  (Gr.  hw. and  ym,n,  angle.)  In  Geo- 
metry, a  Cerm  applied  to  figures  in  which  all  the  i 


OXYHY'DROGEN  BLOWPIPE. 


whilst  issuing  from  a  small  aperture,  they  produce  in 
heat ;  and  Instruments  under  the  above  name  have 
contrived  for  their  safe  combustion,  so  as  to  avoid  the 
risk  of  explosion. 

O'X  Y MEL.  (Gr.  sjW.  and  sua*.  Money.)  A  mixture 
of  honey  and  vinegar.  It  Is  sometimes  made  the  vehicle 
of  medicines,  as  oxyroel  of  squills,  Ac. 

OX  YMU'HIATE  OF  LIME.  The  valuable  bleaching 
compound  obtained  by  exposing  slaked  quicklime  to 
the  action  or  chlorine  Is  commonly  so  termed ;  it  is, 
however,  a  chloride  of  lime. 

O'XYMUKIA'TIC  ACID.  This  name  was  originally 
applied  to  chlorine,  under  the  idea  that  It  consisted  of 
muriatic  acid  and  oxygen.  The  fallacy  of  that  opinion 
was  first  demonstrated  by  Davy,  who  showed  that,  In  all 
the  apparent  cases  of  the  evolution  of  oxygen  from 
chlorine,  its  source  was  referable  to  the  presence  of 
water  or  of  an  oxide.  Chlorine  possesses  a  stronger  attrac- 
tion for  bases  than  oxygen  ;  so  that,  when  metallic  oxides 
are  exposed  to  Its  action,  the  chlorine  combines  with  the 
metal  to  form  a  chloride  (formerly  called  a  muriate),  and 
the  oxygen  Is  evolved. 

OXYO'PIA.  (Gr.  aft*,  and  sssf,  the  eye.)  PiTter- 
nat orally  acute  vision. 

OXYli'RES, 0*y«r7.  (Gr.  oft*,  and  ».«,  a  tail.)  The 


Digitized  by  Google 


OYER. 


nAtne  of  a  family  of 
prehending  tho»c  which  have  a  sort  of 
apiM'ndage,  produced  l.v  an  external  ovipositor  or  borer. 
A  genu,  of  Intestinal  worms  (CaMelralnthans)  U  also 
called  Oxynrus. 

OYER.  (From  the  Norman  French  oyer,  to  hear.)  In 
Law.  when  an  action  It  brought  on  a  bond  or  other 
specialty  the  defendant,  previously  to  pleading  in  bar, 
may  crave  oyer  of  the  instrument  on  which  the  action  is 
brought ;  that  is,  to  have  It  road  to  him  ;  which  prayer 
includes  tli.it  of  a  copy  also.  Whenever  offer  of  a  deed  is 
necessarily  made  by  the  party  relying  on  it  (by  what  is 
termed  a  prolert  in  curia),  the  other  party  may  crave 
oyer.  Oyer  is  not.  in  strictness,  demandablc  of  a  record, 
or  of  an  act  of  parliament. 

OYER  AND  TERMINER.  (Fr.  to  hear  and  drier- 
mine  )  In  Law,  a  commission  directed  to  the  judges, 
and  other  gentlemen  of  the  courts  to  which  It  is  issued, 
by  virtue  of  which  they  harp  power,  as  the  terms  Imply, 
to  hear  and  determine  certain  specified  offences. 

OYP.Z.  (Plur.  imperative  of  the  same  verb.)  "  Hear 
ye."  The  cry  of  ushers  in  Norman  courts  of  Justice, 
metamorphosed  into  the  English  "  O  yes." 

OYSINITE.  Ste  Oisanitb. 

OYSTER,  r  l.v.  ostrea,  an  oyster. )  This  name  is 
generally  understood  to  signify  the  species  of  Ostracean 
bivalve  called  Ostrea  edulis,  which  is  one  of  a  numerous 
genus,  characterised  by  an  inequivalve  shell,  composed 
of  two  irregular  lamell.it  cd  valves,  of  which  the  convex 
or  under  one  adheres  to  rocks,  piles,  or  to  the  shell  of 
another  individual.  The  animal  Is  unprovided  with 
either  i  hymns  or  a  foot ;  it  is  the  best  flavoured  of  its 
cla-s.  and  has,  consequently,  been  always  much 
Vast  beds  of  oysters  are  artificially  formed,  and 
to*  with  great  care,  at  the  estuary  of  the  Tha 
many  other  localities,  where  the  temperature  of  the 
water  is  somewhat  raised  by  a  mixture  of  salt  and  fresh 
water,  in  which  they  best  thrive.  Certain  restrictions 
and  regulations  are  enforced  in  reference  to  the  sale  of 
oysters  in  the  metropolis,  in  order  to  favour  the  multlpll- 
catl  n  and  rearing  of  this  valuable  bivalve.  They  arc 
permitted  to  be  sold  from  August  to  May,  the  close  months 
being  May.  June,  and  July.  They  cast  their  spat  or  spawn 
in  May.  whenjhey  are  said  to  be  sick ;  but  begin  to  re- 
cover in  June  and  July,  and  in  August  they  are  perfectly 
well  Oysters  differ  in  quality,  according  to  the  different 
nature  ol  the  soil  or  bed.  The  best  British  oysters  are 
found  at  Purfleet ;  the  worst  near  Liverpool.  The  nurs- 
ing and  feeding  of  oysters  is  almost  exclusively  carried 
on  at  Colchester,  and  other  places  in  Essex.  The  oysters 
are  brought  from  the  <  <>A-t  of  Hampshire,  I > ■ . r - ••  t .  and 
other  maritime  counties,  even  as  far  as  Scotland,  and 
laid  on  beds  or  layings  in  creeks  along  the  shore,  where 
they  grow,  in  two  or  three  years,  to  a  considerable  site, 
and  have  their  flavour  improved.  There  are  said  to  be 
about  200  vessels,  from  1*2  to  40  or  SO  tons  burden,  imme- 
diately employed  in  dredging  for  oysters,  having  from 
400  to  500  men  and  boys  attached  to  them.  The  quantity 
of  oysters  bred  and  taken  in  Essex,  and  consumed  mostly 
in  London,  is  supposed  to  amount  to  14,000  or  l5,fX0 
bushels  a  year.  (Supp.  to  Ency.  Brit.,  art.  "  Fisheries.") 
Oysters  formed  a  great  luxury  among  the  Romans,  and, 
as  in  France,  were  served  at  the  commencement  of  a  re- 
past. The  largest  and  best  of  Italy  were  caught  on  the 
shores  of  the  Lucrlne  .  but  the  Romans  used  to  send 
vessels  eveu  to  the  coast  of  Britain  in  quest  of  this  luxury, 
the  British  oysters  being  then  as  now  in  the  highest  es. 
timation. 

OZiE'NA.  (Gr.#t*,.  I  smelt.)  An  ulcer  In  the  nose 
which  discharges  a  foetid  purulent  matter,  and  is 


P. 


series-.  As  was  to  be  ex- 
of  this  letter  In  sound  to 


P.  A 

pec  ted  from  the  approximation 
h.  it  Is  susceptible  of  interchange  with  the  latter  in  nearly 
all  the  languages  of  which  we  have  any  knowledge,  but 
more  especially  in  the  German.  Doth  in  this  country 
and  on  tne  Continent  there  arc  whole  districts  in  which 
not  only  is  the  ear  of  the  natives  insensible  to  the  dif- 
ference between  the  sound  of  these  letters,  but,  with  a 
tendency  to  error  of  *  hich  it  would  be  vain  to  investigate 
the  cause,  they  are  almost  invariably  confounded  iu  pro- 
nunciation. Of  this  peculiarity  several  counties  of  \\  ales 
among  ourselves,  ana  the  whom  of  Lower  Saxony  in  Ger- 


many, present  noted  examples.  For  the  most  usual  ab- 
breviations of  this  letter,  see  Abbreviation. 

P.  In  Music,  an  abbreviation  of  the  Italian  word 
piano,  soft,  denoting  that  the  force  of  the  voice  or  in&tru. 
ment  is  to  be  diminished.  P.P.  means  put  piano,  or  more 
soft ;  and  P.P.  P.  pianissimo,  as  soft  as  possible. 

PACE.  (Fr.  pas.)  A  denomination  of  linear  measure, 
of  uncertain  extent ;  assumed  by  some  to  be  5  feet,  by 


PADISHA. 

others  4-4.    It  Is  the  quantity  supposed  to  be 

by  the  foot  from  the  place  where  it  is  taken  i 
where  it  Is  set  down.  The  ancient  Roman  pa 
dered  as  the  thousandth  part  of  a  mile,  was  live  Roman 
feet,  and  each  foot  contained  between  11 -GO  and  11-64 
modern  English  inches ;  hence  the  pace  was  about  M  l 
English  inches,  and  the  Roman  mile,  the  mi  lie  passns, 
equal  to  I'  ll  yards.    See  Mm. 

PA'CHA.  (Pronounced  pa  ska ;  contracted  from  the 
Persian  padi  shah.Juot  i\f  the  shah.)  A  title  of  honour, 
given  in  the  origin  of  the  Turkish  empire  to  the  ministers 
and  chief  assistants  of  the  sultan,  whether  military  or 
learned.  (See  Van  Hammer's  History  of  the  Tart  si 
Empire,  vol.  I.  p.  137.)  In  processof  time  attributed  par. 
tii-ularly  to  the  governors  of  provinces,  styled  pochoJihs. 
The  well-known  distinction  of  rank  between  tbe  two 
classes  of  pachas  consists  in  the  number  of  horse-tails 
which  are  carried  before  them  as  standards,  the  higher 
having  three  and  the  lower  two.  There  were  until  re- 
cently 25  pachaliks.  subdivided  into  sangiaratea,  beside* 
rarious  independent  jurisdictions  scattered  over  the  em- 
pire. 

PA'CHACA'MAC.  The  name  given  by  the  idolaters 
of  Peru  to  the  being  whom  they  worshipped  as  the  crea- 
tor of  the  universe ;  this  divinity  was  held  in  the  highest 
veneration.  In  tbe  fruitful  valley  of  Pachacama  (whence 
the  name)  the  incas  dedicated  to  his  honour  a  temple  of 
surh  splendour  and  wealth,  that  notwithstanding  the  ra- 
pacity of  the  Spanish  soldiers,  by  whom  it  was  plundered 
previously  to  the  arrival  of  Pliarro,  that  general  is  said 
to  have  drawn  from  it  treasures  to  the  amount  of  900.000 
ducats.  The  ruins  of  this  temple  which  stlU  remain 
furnish  a  high  notion  of  its  former  magnificence. 

PA'CIIYDI  'RMATA.    ( Or. wmXyt. thick, 
lltn.)    An  order  of  i 
horse,  pig.  &c, 


PACHYGLOSSATES. 
yWrm,  a  tongue.) 

(Psittacmi). 


PACHYO'TES.  Pachpoti.   (Gr.  rsrw. 
ear.)    The  name  of  a  family  of  hat*  (Chest 
chiding  those  which  have  thick  external  ears. 

PACI'FIC.  The  name  given  hy  Magalhaens,  the 
European  who  traversed  it,  to  the  ocean  which 
between  America  on  the  east  and  Asia  and  Australia  on 
the  west,  in  consequence  of  his  enjoying  fair  weathrr 
on  entering  it,  after  having  previously  experienced  a 
track  of  bad  weather  and  tempestuous  gales  In  the  straits 
which  bear  his  name.  The  Pacific  is  the  greatest  expame 
of  water  on  the  globe. 

PACIFICA'TION. EDICTS  OF.  The  term  usually 
applied  to  the  edicts  Issued  by  the  French  monarch*  in 
favour  of  their  Protestant  subjects.  In  the  view  of  allaying 
the  commotions  occasioned  by  their  previous  persecu- 
tions. The  first  edict  of  this  nature  was  promulgated 
by  Charles  IX.  in  l  '•■  1  ;  but  the  most  celebrated  was  the 
edict  of  Nantes  (which  see),  issued  by  Henry  IV.  in  1598, 
and  revoked  by  Louis  XI V.  in  16>i5. 

PA'CKET,  in  Navigation,  meant  originally  a  vessel 
appointed  by  government  to  carry  the  mails  between  the 
mother  country  and  foreign  countries  or  her  own  de- 
pendencies. It  is  now  used  as  nearly  synonymous  with 
an  ordinary  vessel,  chiefly  of  small  burden,  that  freight* 
goods  or  passengers. 

PA'CKFONG.  Tbe  Chinese  name  of  the  alloy  of 
nickel  and  copper  commonly  called  German  stlret .  It 
is  an  alloy  of  7  parts  of  tine.  2'5  copper,  and  6-5  nickel 

PACK-HORSE.  A  borse  employed  to  carry  goods  on 
Its  back  in  bundles,  called  packages  or  packs.  In  coun- 
tries not  yet  Intersected  by  regular  roads  this  is  the  only 
mode  of  transporting  goods  from  one  part  to  another.  In 
Britain  horses  were  formerly  employed  for  this  purpose, 
but  for  these  carts  and  waggons  arc  now  substituted.  In 
Spain  mules  and  ssm>s  arc  still  so  employed,  and  in  AsU 
and  Africa  camels  and  dromedaries. 

PA'COS.   The  Peruvian  name  of  an  earthy-looking 
ore,  which  consists  of  brown  oxide  of  iron,  with 
ceptible  particles  of  native  silver  disseminated 
It.   ( See  Ure's  Dictionary  of  Arts.  Ac. ) 
PA'DDING,  in  Calico-printing,  is  the 


■printing, 
of  the  cloth  with  a  mordant. 

PA'DDLE.  A  kind  of  oar  used  by  savage  nations  in 
navigating  their  canoes.  The  paddle  Is  broader  at  the 
end  than  the  common  oar ;  and  being  employed  at  th«* 
stern  of  the  canoe,  not  only  Impels  her  forwards,  but 

ISO. 

PADDLES.   See  Stiam  Navigation. 

PA'DDOCK.  This  term  was  formerly  applied  to  a 
strip  of  ground  in  a  park,  palled  round,  for  hounds  to  run 
matches  in  ;  but  at  present  it  is  chiefly  used  to  denote  a 
small  enclosure  under  pasture,  immediately  adjoining  the 
stables  of  a  domain,  for  turning  in  a  sick  horse,  a  ma/c 
and  foal,  or  any  similar  purpose. 

PADI'SHA.    (From  pad,  protector  or 
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PADUAN  COINS. 

shah,  prime*.)  A  title  of  the  Turkish  sultan  and  Per- 
sian »h.»h.  Formerly  the  Turkish  emperor  conferred  this 
title  upon  the  kings  of  France  alone  among  the  Euro- 
pean sovereign*,  but  we  believe  that  the  honour  is  now 
likewise  shared  by  the  emperors  of  Austria  and  llussia. 
See  Pacha. 

PA'DUAN  COIN'S.  In  the  Fine  Arts,  coins  forged 
by  the  celebrated  Paduans,  Cavino  and  Bassiano;  who 
were  also  the  artists  employed  on  the  pope**  medals,  from 
Julius  III.  to  Gregory  XIII.  (1571).  Th  ese  coins  hold 
the  first  rank  In  imitations  of  ancient  medals  for  their 
masterly  execution.  M.  Beauvaii  says  of  them,  "that 
they  are  seldom  thinner  than  the  ancient  coins  them- 
selves ;  that  they  seldom  appear  as  worn  or  damaged, 
whilst  others  very  frequently  do,  especially  in  the  reverse, 
which  sometimes,  a*  In  many  Othos,  appears  half  con- 
sumed by  time;  and  while  (he  observes)  counterfeit  me- 
dal* are  very  commonly  of  as  irregular  a  form  as  the  real, 
those  of  the  Paduan  masters  are  generally  circular." 
Still  more  modern  forgers,  who  were  without  the  talents 
which  these  Faduans  possessed  to  engrave  dies,  have  been 
content  to  mould  them  from  their  productions ;  but  these 
are  east  coins,  which  it  requires  no  very  exl 
The  marks  of  the  file 


are  mostly  a  sore  sign  of  the  imposition  ;  those, 
rer.  who  collect  these  objects  of  art  should  be  con- 
stantly on  their  guard. 


stantly  on  their  guard. 

Pif'AN.  (Gr.  IIsNb.)  Among  the  Greeks,  properly  a 
hymn  in  honour  of  Apollo,  who  was  also  called  P«an. 
AUoa  war  song  before  or  after  battle:  In  the  first  case  in 


jf  Mars,  In  the  second  as  a  thank  t  git  ing  to  Apollo. 
P*ah.  In  Ancient  Poetry,  a  foot  consisting  of  four 
»v  liable*,  of  which  there  are  four  kinds  ;  the  Paean  primus, 
secundus.  Ace.    See  Foot. 

PfDOBA'PTISTS.  (Gr.  nut.  a  child,  and  tUrn-rtfa 
/  baptize.)  Those  who  hold  that  baptism  should  be  ad- 
ministered during  infancy.  The  great  majority  of  Chris* 
tun  churches  which  allow  the  baptism  of  infants  are  thus 
denominated  from  that  circumstance,  and  are  thereby 
distinguished  from  the  Antipanlobaptists,  i.e.  those  who 
deny  the  validity  of  infant  baptism.   Sec  Baptist*. 

PA'GAN  (Lat.  pagan  us ;  from  pagus,  a  villaee),  among 
the  Romans,  was,  as  the  term  imports,  applied  to  all  who 
lived  in  villages,  in  contradistinction  to  toe  inhabitants  of  I 
cities.  In  its  present  signification  It  is  the  opposite  of 
Christian,  being  synonymous  with  heathen,  gentile,  and 
idolater  ;  and  was  originally  so  applied  because  the  in- 
habitants of  villages  continued  to  adhere  to  their  idola- 
trous practices  after  Christianity  had  been  Introduced 
into  towns  and  cities.  The  precise  period  when  the  term 
pagan  was  first  used  In  its  present  acceptation  has  not 
been  ascertained.    See  Heathen. 

PAGAN  A' LI  A.  (Lat.)  Festivals  held  in  each  Roman 
»uuge  In  honour  of  the  local  tutelary  divinities.  They 
were  instituted  by  Serviui  Tullius,  who  commanded  every 
reach  pagus.  or  village,  to  assemble  annually 

instf- 


PAGE. 

and  the  most  obvious,  is  of  Itself  sufficient  to 

for  the  fact. 

In  its  origin  paganism,  as  a  system,  was  simpel.  A 
few  great  divinities  were  placed  in  heaven  to  guide  the 
airair*  of  the  visible  and  invisible  worlds.  By  degrees 
each  great  planet,  each  law  of  nature,  each  region  and 
city,  nay  each  river,  fountain,  wood,  tree,  mineral,  had 
its  tutelary  divinity.  The  laws  of  nature  were  often  In- 
explicable ;  what  more  obvious  than  to  infer  that  each 
was  subject  to  a  superior  power  ?  As  the  ideas  of  men 
became  more  precise  and  refined,  gods  were  placed  over 
human  faculties  and  passions :  thus  the  understanding 
and  the  will,  love  and  revenge,  were  the  offspring  of 
certain  deities.  Mere  abstractions  were  similarly  per- 
sonified :  until  the  empire  of  reason,  of  sentiment,  and 
of  morals,  was  as  much  pervaded  as  earth,  air,  and  ocean 
with  these  visionary  beings.  But  might  not  men  them- 
selves attain  to  that  mysterious  dignity  ?  might  they  not 
become  at  least  a  sort  of  demigods, — a  distinction  earned 
by  some  uncommon  merit?  In  all  countries  we  find  in- 
stances of  deification.  Nor  need  this  surprise.  The 
human  mind  is  naturally  prone  to  exaggeration,  —  the 
human  heart  to  be  led  astray  by  the  intensity  of  its  own 
feelings.  Thus  he  who,  during  life,  proved  himself  a 
benefactor  to  his  countrymen,  who  taught  them  useful 
art*,  or  freed  them  from  some  Impending  evil,  would  be 
regarded  with  affectionate  admiration  by  his  contem- 
poraries ;  and  time,  which  so  constantly  increases  e\  i*rv 
object,  would  convert  a  great  exploit,  a  shining  virtue, 
into  a  divine  effort.  Hut  it  not  unfrequeutly  happened 
that  men  were  often  deified  for  brute  strength,  unaccom- 
panied by  those  elevated  mental  qualities  which  form  the 
noblest  distinction  of  the  hero,  it  may,  however,  be 
observed,  that  in  such  cases  men  were  always  reverenced 
for  the  quality  most  wanted  In  a  state.  If  a  district  were 
infested  by  wild  beasts,  or  by  predatory  savages,  a  Hercules 
If  a  country  required  laws,  a  Minos  csta- 


arose  to  free  it 
blished  them 


ll  the  culture 


on  a  certain  day,  and  offer  public  sacrifices, 
tuting  these  festivals  Serviut  had  both  a  iwlitical  and  re- 
ligious object  In  view  ;  for.  as  every  inhabitant  was  com- 
pelled  to  bring  a  small  coin,  varying  with  the  age  and 
•ex  of  the  bearer,  he  was  annually  acquainted  with  the 
strength  of  each  district,  and  consequently  with  that  of 
thr  kii.Rdom. 

PA'G  AN  ISM.  A  general  appellation  for  the  religious 
worship  of  the  whole  numan  race,  except  of  that  portion 
which  has  embraced  Christianity,  Judaeism,  or  Moham- 
medanism. I'nder  the  head  PoLYTHMSM,  we  have  given 
a  brief  outline  of  the  different  kinds  of  pagan  worship, 
">d  we  shall  In  this  place  confine  our  remarks  to  the 
f-nrin  of  the  system. 

That  in  the  most  ancient  times  one  God,  sole,  eternal, 
Indivitible,  the  creator  of  the  universe,  was  acknow- 
ledged and  worshipped,  has  been  proved  by  the  most 
profound  investigators  of  antiquity.  The  existence  of 
this  belief  may  not  only  be  traced  in  the  tradition  of  all 
'""'•pi0,  but  Is  expressly  affirmed  by  some  of  the  greatest 
philosophers  of  the  heathen  world.  Nothing,  indeed, 
could  exceed  the  contempt  with  which  some  of  them  re- 
of  the  vulgar,  though  fear  of  danger 


w  some  other 
••"thnent. 

The  causes  of  Idolatry  were  manifold,  and  were  mostly 
f'[  oriental  growth.  A  great  king  regarded  it  as  below 
nl»  dignity  to  enter  into  the  minute  details  of  adminis- 
tration :  he  placed  vicars  or  ministers  over  provinces  and 
rtUes,  over  the  great  departments  of  national  polity.  If 
the  onerous  charge  was  inapplicable  to  an  earthly,  It  was 
»«U  more  so  to  the  celestial  Sovereign :  hence  the  sub- 
ordinate deities  which  we  perceive  In  the  religious  sys- 
of  ail  nations,  — the  presiding  genii  of  the  Chal- 
'J»an«,  the  numerous  gods  of  Greece  and  Rome.  The 
worship  due  to  the  Supreme  alone  was 
t0  those  Imaginary  entities,  which,  " 

transferred  into  so  many  Index 
the  simple  primeval  notion  of  the  divine  unity  was  lost, 
the  other  causes  of  idolatry  are  foreign  to  our  purpose: 
««  one  already  assigned,  which  is  indisputably  the 


if  the  grape  wa*  unknown, 
a  Bacchus  appeared  to  teach  It.  Such  benefit" tors,  it 
was  believed,  deserved,  as  they  certainly  obtained,  the 
peculiar  favour  of  heaven,  —  rewards  which  far  tran- 
scended those  bestowed  on  other  men.  In  most  cases, 
however,  each  was  held  to  be  a  divinity,  or  at  least  the 
offspring  of  one.  As  the  generation  of  the  gods  was  a 
received  tenet,  and  their  union  with  mortals  of  constant 
occurrence,  imagination  had  little  difficulty  in  the  filiation 
of  a  benefactor.  Most  nations  were  eager  to  proclaim  a  god 
as  their  founder ;  and  when  one  laid  claim  to  the  honour, 
the  example  was  speedily  followed  by  others  with  equal 
appearance  of  justice.  Hence  the  prodigious  number  of 
divinities ;  heaven  and  hell,  the  earth  and  the  planets, 
air  and  ocean,  the  whole  frame  of  nature,  every  part  of 
the  universe,  visible  and  invisible,  even  the  realms  of 
imagination,  being  pervaded  by  them  ;  and  hence  idolatry 
became  a  complicated  system,  endless  in  its  forms  of 
worship  a«  in  Its  objects. 

It  has  Indeed  been  contended  that  even  In  the  most 
unenlightened  timet, 
in  comprehension  —\ 
this  almost  infinite  plurality  of  deities; 
rived  iU  name  from  Us  being  a  distinct  manifestation  of 
the  divine  energy  ;  that  the  Neptune  of  the  sea,  the 
Apollo  of  the  sun,  the  Minerva  of  the  understanding,  the 
Jove  of  the  thunder,  were  mere  denominations,  founded 
on  the  distinct  modes  in  which  the  Supreme  manifests 
himself  to  the  world :  in  short,  that  those  denomina- 
tions were  but  so  many  imaginative  terms  for  the  etna, 
nations  of  the  all-pervading  I)eity  ;  and  that  under  each 
distinct  emanation  this  deity  might  be  worshipped  with- 
out the  charge  of  idolatry.  But  this  hypothesis  is  too 
refined  to  be  ju*t,  and  is  contrary  to  experience.  The 
known  progress  of  the  human  mind  is  Irom  sensual  to 
ideal,  not  from  the  Ideal  to  the  sensual ;  philosophy  is 
the  end,  not  the  beginning  of  knowledge.  If  that  great 
patriarchal  truth,  the  unity  of  the  Godhead,  was  obscured 
by  successive  ages  of  ignorance,  it  could  be  regained  only 
by  an  opposite  and  equally  laborious  process  of  the  in- 
tellect ;  and  even  when  thus  recovered,  it  could  not  be 
communicated  without  danger  to  the  multitude.  (Cab. 
Cue.i  Arts,  v  ,/<*<•  Greeks  and  Roman*,  voUi.)  See 
Monotheism. 

PAGE.  (Modern  Latin  pagius,  of  uncertain  derivation; 
according  to  some,  from  pagus.  t  illage.)  In  high  life,  a 

fouth  attached  to  the  service  of  a  royal  or  noble  personage, 
n  the  ancient  Persian  court  (which  has  been  not  ill  termed 
the  archetype  of  all  courts),  we  find  the  usage  of  em- 
ploying a  number  of  youths  of  the  noblest  families  of  the 
empire  in  personal  attendance  on  the  sovereign.  Among 
the  Greeks  and  Romans  (to  whom  monarchical  insti- 
strictly  so  called,  were  unknown),  no  analogous 
appears  to  have  prevailed.  Among  the  northern 
on  the  other  hand,  personal  service  of  this  sort 
was  common.  The  name  pages,  however,  appears  con- 
fined to  slaves  and  attendants  of  an  inferior  description, 
in  modern  Europe,  until  the  reigns  of  Charles  VI.  and 
V 1 1,  of  France.  ( Faueket's  Origme  des  Chevaliers. )  As 
prevailed. 
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PAGEANT, 
of  importance ; 

were  the  schools  In  w 
the  degree  of  page,  in 
esquire  and  knight,  i 
In  the  16th  century  the 
much  adulterated  ;  but  the  custom  of  bringing  up  suns  as 
page*  at  courts  continued  until  the  disorder  and  licence 
of  the  age  rendered  the  service  so  dangerous  that  It  was 
no  longer  sought  by  the  better  classes  as  a  mode  of  edu- 
cation Tor  their  children.  Pages  then  became,  as  they  arc 
now,  mere  relics  of  feudal  custom :  from  some  courts  (the 
Prussian,  for  instance)  they  have  entirely  disappeared ; 
and  the  young  noblemen  of  the  cadet  school  perform  the 
office  of  pages  on  solemn  occasions.  (Kce  Sainte-Palayc, 
Mcmciret  sur  la  Chevalrie ;  Mem.  de  rAc.de*  Inter. 
vol.  xx.) 

Pace.  In  Printing,  one  side  of  the  leaf  of  a  book.  A 
folio  volume  contains  4  pages  in  every  sheet ;  a  quarto  8, 
an  octavo  16,  a  duodecimo  24,  and  an  octodecimo  (l8mo.) 
36  pages. 

FA'GEANT,  In  its  general  sense,  a  public  represent- 
ation or  exhibition  of  a  showy  and  splendid  character. 
It  was  a  very  early  custom  In  the  middle  ages,  both  in 
England  and  on  the  Continent,  to  celebrate  festive  oc- 
casions of  a  public  nature,  as  royal  visits,  marriages,  Ac, 
by  some  ornamental  show  in  the  public  streets  of  cities. 
During  the  period  of  chivalry  these  shows  began  to  be 
exhibited  with  the  addition  of  masked  figures,  repre- 
senting allegorical  personages,  with  appropriate  scenery ; 
and  as,  in  process  or  time,  speeches  in  verse  or  prose  were 
put  into  the  mouth*  or  these  figures,  and  sometimes  a 
kind  of  dramatic  entertainment  performed  between  them, 
the  pageant  consequently  holds  a  place  in  our  early  lite- 
rature. The  earliest  speaking  pageant  of  which  we  have 
any  account  was  presented  on  the  triumphal  entrv  of 
Henry  VI.  into  London,  in  1432 ;  and  the  poetical  part  of 
It  is  conjectured  to  have  been  supplied  by  Lydgate.  The 
reipn  of  Henry  VIII.  was  fertile  In  pageants  of  an  extra- 
ordinary magnificence  and  splendour ;  but  in  that  of 
queen  Elisabeth  they  assumed  a  different  form,  and  were 
both  devised  and  enacted  with  much  more  elegance: 
partly  from  the  tincture  of  romantic  gallantry  which  dis- 
tinguished the  court  of  the  maiden  queen,  and  was  per- 
ceptible in  all  the  homage  rendered  to  her  by  her  sub- 
jects, and  partly  from  the  sudden  development  of  the 
poetical  genius  of  the  nation.  The  pageants  gradually 
became  more  dramatic,  and  thus  approximated  more 
nearly  to  the  more  elegant  character  of  the  masque  (tee  ] 
M  asqce),  which, under  her  successor,  became  the  fashion- 
able court  entertainment.  Pageants,  however,  were 
still  presented  by  the  city  of  London,  which  retained  a 
poet  laureat  of  its  own  for  the  purpose  of  inditing  the 
spoken  part  of  them,  down  to  the  year  1700,  or  there- 
abouts; and  the  lord  mayor's  procession  still  retains 
some  characteristics  of  these  ancient  entertainments.  The 
derivation  of  this  word  is  wholly  unknown,  and  has  af- 
forded much  scope  to  the  fancy  of  etymologists. 

FA'GINA.  (Lat.)  In  liotany,  the  surface  of  a  leaf. 
PAGO'DA.  ( Pers.  pout g had,  a  ho ute qf  an  idol.)  In 
Architecture,  the  East  Indian  name  for  a  temple  contain- 
ing an  idol.  Sometimes  it  signifies  the  idol  itself.  The 
is  generally  of  three  subdivisions.  First,  an 
mt  whose  ceiling  is  a  dome  resting  on  columns 
i  or  marble:  this  part  is  open  to  all  persons.  Se- 
sn  apartment  forbidden  to  all  but  brahmins. 
Third  and  last,  the  cell  which  contains  the  statue  of  the 
deity,  enclosed  with  a  massy  gate. 

Pagoda,  is  also  the  name  of  a  gold  coin,  value  fromR*. 
to  9*.,  current  In  several  parts  of  India.    It  Is  also  the 
name  of  a  sliver  coin  of  the  same  value,  oi 
stamped  images  of  the  Hindoo  gods. 

PA'GODITE.    A  species  of  steatite  or 
which  the  Chinese  carve  into  figure*. 

PAOU'HIANS,  Paguridar.  (Lat.  pagurus,  krrmit- 
crabt.)  The  name  of  a  tribe  of  Macrurous  Decapod  Crus- 
taceans, of  which  the  genus  Pagurus  is  the  type.  Most 
of  the  species  of  this  family  inhabit,  parasitically,  the  de- 
serted shells  of  univalves. 

PAl'NIM.    A  poetical  expression  used  by  English 
writers  for  pagan. 

PAINS  AND  PENALTIES,  BILL  OF.  A  species 
of  process  employed  to  inflict  punishment  on  atate  of- 
fenders out  of  the  ordinary  course  of  justice.  Every  bill 
brought  Into  parliament  for  the  purpose  of  inflicting  such 
punishment  is  a  bill  of  pains  and  penalties,  of  which 
bills  of  attainder  (tee  Attaimdbk)  are,  properly  speaking, 
a  species ;  but  the  term  is  more  commonly  confined  to 
bills  Introduced  to  inflict  specified  penalties  for  particular 
acts.  The  latest  Instance  of  this  extraordinary  proceed- 
ing was  the  bill  of  pains  and  penalties  against  Queen 
Caroline  ( 1 8*0),  Introduced  Into  the  House  of  Lords,  and 
paved  by  them,  but  which  was  not  carried  into  the  Com- 
mons. 

PAl'NTER.  In  Naval  language,  a  rope  used  to  fasten 
a  boat  either  alongside  of  the  ship  to  which  it  belongs, 


PAINTING. 

usually  terminates  In  palsy  and  mental  imbecility,  to 

lead  poisous  are 


Devon 


or  to  some  wharf,  quav,  ttc,  as  occasion 
PAI  NTEUS' COLIC.   The  peculiar 


which 


which"  painters  and  others  subject  to  lead 
subject.    It  is  also  called  colic  of  Poltou  and 
colic;  the 
liable  to  its  i 

PAI'NTING  (Fr.  peinture, 
defined,  is  an  art  which,  by  mean 
represents  on  a  plane  surface  all  objects  presented  to  the 
eye  or  to  the  imagination.  The  etymology  of  the  word 
(ye*$u*)  used  to  express  painting  among  the  Greeks, 
being  the  same  as  that  employed  for  writing,  seems  to 
identify  the  tools  with  which  it  was  performed  among 
that  people :  vis.  a  style  or  pen  of  wood,  used  on  a\  levi- 
gated plane  of  wood,  metal,  or  some  other  prepared 
ground  ;  the  mode,  letters  or  lines.  Until  its  operations 
become  founded  on  the  faithful  representations  of  visible 
objects  of  nature,  umlisfigurcd  by  mannerism  and  modi- 
fication from  the  fashion  and  habits  of  a  country,  such, 
for  instance,  as  we  meet  with  in  the  Indian,  Egyptian,  and 
Chinese  representations  of  the  human  form,  it  is  scarcely 
entitled  to  the  appellation  of  art  ;  hence  we  shall,  in  this 
article,  dismiss,  with  very  few  remarks,  its  appearance  in 
those  countries  where  traces  of  it  in  that  condition  are  to 
be  found,  reserving  the  principal  part  of  this  article  for 
that  development,  simplicity  of  end,  and  uniformity  of 
pursuit,  which  enabled  the  Greeks,  the  great  arbiters  of 
form,  to  carry  it  to  a  degree  of  excel  lei 
sequent  age  or  nation  has  been  able 
rival. 

It  seems  probable  that  drawing  and  recorded  language 
were  coeval  In  Invention.  In  Greek  we  have  mentioned 
that  the  same  word  (yemfw)  expressed  the  act  of 
forming  one  as  well  as  the  other.  Goguet,  in  his  Ortg 
det  Lois,  says  that  the  first  essay  of  the  art  of  writ! 
using  the  expression  in  Its  most  general  sense,  was 

P  to  a  i 

as  remote  as  that  of  the  existence  itself  oi 
The  earliest  people,  he  says,  naturally  i 
for  exhibiting  their  thoughts,  and  commenced  by  repre- 
senting to  the  eye  the  objects  they  wished  to  iroprens  on 
the  mind.  The  origin,  however,  of  painting,  properly  to 
called,  involved  as  it  is  In  the  greatest  obscurity,  presents 
one  of  the  most  difficult  questions  in  the  history  of  the 
arts  ;  and  opinions  are  very  much  divided  as  to  the 
country  that  gave  birth  to  it.  Some  authors  have  assigned 
its  invention  to  a  period  antecedent  to  the  siege  of  Troy. 
!':>>».  1.  vii.)  Others,  to  one  long  after.  (Ptm.  I.  xixv. ) 
Pliny  says,  that  the  Egyptians  boasted  of  being  acquainted 
with  the  art  six  thousand  years  before  the  Grecians  ;  but 
his  words  are,  "  Affirmant,  vana  prwdlcatlone,  ut  palum 
est."  Profane  no  less  than  sacred  history  rejects  such  a 
chimsrra.  But,  though  such  a  period  of  antiquity  be 
fabulous,  it  is  quite  certain  that  painting  was  much  used 
by  them  at  a  very  early  period.  It  is  argued  by  Goguet 
that,  a*  much  as  It  was  In  his  power,  Cambyses  destroyed 
the  monuments  of  art  he  found  in  Egypt.  Hence  may- 
be considered  as  posterior  to  his  invasion  such  of  the 
monuments  as  display  specimens  of  the  art.  The  epoch 
whereof  we  are  speaking  is  o2A  8.  c.  This,  however,  la 
an  argument  far  from  satisfactory,  where  all  Is  conjecture. 
The  specimens  of  Egyptian  paintings  ! 
a  collection  of  representations  of  human  i 
which  indicate  extremely  slender  advai 
They  arc  all  rudely  and  falsely 
grouping,  as  we  understand  it,  nor  i 
any  of  their  productions.  As  the 
early  cultivated  people,  and  have  the 
vention  of  letters,  they  may,  perhaps,  have  a  claim  to  i 
Invention  equal  to  that  of  any  other  nation.  In  the  ti 
of  Solomon,  992  B.  c,  they  were  so  well  skilled  in  the  i 
that  that  king  employed  them  In  building  the  temple 
The  Scriptures  record  the  magnificence  and  splendour 
of  their  buildings,  abounding  with  decorated  apartments 
and  sculptured  ornaments  ;  and  we  know,  from  the  coins 
of  the  Phoenicians  that  have  reached  us,  that  in  the  design 
and  execution  of  their  coinage  they  were  not  far  behind 
the  Greeks. 

"  Thou,  also,  son  of  man,  take  thee  a  tile,  and  lay  It  be- 
fore thi-e,  and  pourtray  upon  it  the  city,  even  Jerusalem," 
are  the  words  with  which  the  fourth  chapter  of  EiekSri 
commences ;  the  words  in  the  Septuagint  being  )i<v(«4  w 
it'  mirxi  vikn  tk*  *Iij*«*e»X«5ss.  This  is  about  590  b.c., 
and  would  tend  to  snow  that  the  art  was  practised  by 
the  Jews  so  early  as  that  period.  The  commamirnem. 
"  Thou  shalt  not  make  to  thyself  any  graven  image." 
which  some  sects,  even  in  the  present  day,  construe  into 
a  prohibition  against  all  art,  was  merely  a  prohibition  of 
the  worship  of  idols  ;  for  we  find  Moses  himself,  by  the 
command  of  God.  employing  sculpture  for  the  sanctuary. 
The  employment  of  art  of  this  nature  is  found,  also,  fn 
many  other  passages  of  Scripture,  which  will  doubtless 
occur  to  the  reader. 

The  Persians,  the  Arabians,  and  the  Parthtans, 
the  peculiar  opinions  they  entertained,  could  have 
claims  either  to  the  origin  or  Improvement  of  the  art  •>( 
With  them  the  represmtation  of  the  human 
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fiptirr  to  a  lUte  of  nudity  wsi  considered  almost  as  in- 
u  the  appearance  before  them  of  a  naked  man 
Their  figures  are  clothed  almost  invariably 
drapery,  falling  in  clumsy  fold*  profusely  plaited. 

of  fire,  they  used  no  representations  of  the 
;  and  it  U  curious  that,  in  their  successful  invasion 
of  Kgypt,  they  imbibed  no  taste  for  the  arts  and  religion 
of  thai  polytheistic  country  —  not  that  they  had,  perhaps, 
in  the  former,  much  to  acquire. 

The  art  or  painting  in  China,  if  we  may  judge  of  it 
from  the  time  it  ftrtt  became  known  in  this  country,  has 
remained  the  tame  time  Immemorial.  It  has  never  ex- 
ceeded  the  bounds  of  imitation,  and  even  in  that  respect 
it  is  devoid  of  taste  and  truth.  The  human  figure  with 
the  Chinese  is  a  distorted  misrepresentation,  and  their 
perspective  is  attained  by  piling  one  object  on  the  top  of 
another  till  the  picture  is  all  earth  and  no  sky.  In- 
vention and  imagination  were  never  known  among  them  ; 
and  though  in  many  respects  ingenious  in  manipulation, 
their  dexterity  is  exhausted  in  painting  the  fins  of  a  fish, 
or  the  petals  of  a  plant.  In  such  a  country  it  would  be 
vain  to  look  for  the  origin  or  progress  of  the  art. 

Etruscan  art  is  known  to  almost  every  person  by  the 
rases  that  bear  that  name.    In  the  article  Architecture 
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taste,  if 


>  essence  of  imitation.  "  Of  genius  I  shall 
•peak  with  reserve,"  says  the  professor ;  '*  for  no  word 
has  been  more  Indiscriminately  confounded  : "  by  genius 
is  meant  the  power  which  enlarges  the  circle  of  human 
knowledge,  which  discovers  new  materials  of  nature, 
or  combines  the  known  with  novelty  .  whilst  tnlcnt  ar- 
ranges, cultivates,  and  polishes  the  discoveries  of  genius. 

Religion  was  the  motiveof  Greek  art  ;  it  was  therefore 
natural  that  they  should  endeavour  to  Invest  their  own 
authors,  for  they  considered  themselves  of  divine  oripin, 
with  the  most  perfect  form ;  and  as  man  possessed  that 
exclusively,  they  completely  and  Intellectually  studied 
his  elements  and  constitution.  The  climate  that  was  fa- 
vourable to  the  development  of  that  form,  the  establish- 
ment  of  exercises  by  their  civil  and  political  institutions, 
created  models  in  nature  which  raised  Greek  art  to  the 
highest  excellence. 

Skiagrams,  or  simple  shaded  outlines,  similar  to  those 
known  under  the  name  of  silhouettes,  were  the  first  es- 
says of  the  art.  They  had  no  addition  of  character  or 
feature  but  what  the  profile  of  the  object  thus  delineated 
could  afford.  "  Greek  art  had  her  infancy  ;  but  the  Graces 
rocked  the  cradle,  and  Love  taught  her  to  speak.  If  ever 
legend  deserved  our  belief,  the  amorous  tale  of  the 
we  have  touched  upon  the  perfection,  at  a  remote  period  of  I  Corinthian  maid,  who  traced  the  shade  of  her  departing 


time,  of  the  arts  of  Ktruria ;  a  country  which,  in  its  ancient 
state,  was  the  moat  powerful  and  civilised  in  Italy.  Dio- 
dorus  speaks  of  the  rich  and  powerful  cities  In  their  ter- 
ritories, and  of  the  uncontrolled  sway  which  their  fleets 
exercised  on  the  seas  encircling  the  peninsula.  Though 
the  history  of  this  nation  is  Involved  in  obscurity,  though 
the  Romans  strove  to  remove  all  the  memorials  of  their 
ancient  fame,  sufficient  Information  has  reached  us  to 
demonstrate  the  height  of  perfection  to  which  they  carried 
the  fine  arts.  About  twelve  miles  from  the  town  of 
Civita  Vecchia  stood  the  ancient  Etruscan  city  of  Tar- 
quinia.  near  which  are  found  a  considerable  number  of 
sepulchral  grottos,  whereof  some  are  decorated  with 
paintings  and  figures  much  in  the  style  onhose^on^Uie 

with  aadetatled  description' ^'d  pUtesf bT^^lateMr! 
Byres.  Some  of  the  pictures  represent  combats,  and  In 
others  the  subjects  are  dances  of  females,  all  executed 
with  considerable  spirit.  The  pottery,  however,  which  we 
have  above  noticed,  appears  to  afford  the  greatest  number 
of  their  specimens  of  thearts  of  design :  the  forms  displayed 
in  the  contours  of  the  vases,  no  less  than  the  paintings  with 
which  they  are  decorated,  evince  a  wonderful  attainment 
f  elegance  in  d< 'sign,  purity  of  form,  and  Ingenuity  in 
it*  delineation.  The  power  over  line,  and  the  facility 
of  execution  they  reached,  may  be  easily  conceived  from 
the  absorbent  nature  of  the  material  upon  which  they 
wrought.  No  retouching  was  possible ;  but  the  whole 
must  have  been  completely  arranged  in  the  mind  before 
it  could  be  struck  on  by  the  artist.  Pliny  states  that,  in 
bis  day,  the  town  of  Ardea,  an  ancient  city  of  Etruria, 
contained  some  paintings  which  he  ascribes  to  a  period 
anterior  to  the  foundation  of  Rome,  and  mentions  with 
surprise  their  then  perfect  state  of  preservation.  At 
Lacuviuxn.  also,  he  describes  some  pictures  of  Atalanta  and 
Helen,  which  were  simply  painted  on  the  wall,  and  ex- 
hibited great  merit  in  execution.  These  Caligula,  after 
t  fruitless  attempt,  failed  in  removing.  Cere,  another 
Etruscan  city,  boasted  some  paintings  of  an  early  date. 
All  these  specimens  are  doubtless  of  a  remote  epoch  ,  but 
attempts  to  fix  it  with  precision  would  not  be  likely  to 
bring  us  to  the  exact  or  even  proximate  period  of  their 
execution.  The  history  of  painting,  however,  can  only 
be  told  under  the  head  of  Grecian  art,  to  which  we  shall 
now  proceed,  premising  that  in  our  account  we  shall  use 
most  freely  the  Lectures  on  Painting  of  the  late  Henry 
Fuseii,  professor  of  painting  of  the  Royal  Academy,  who, 
be  thought  of  his  pictures,  was  an  enthu- 
•  r.anda  critic  of  the  highest 


.  of  the 

explafncdas  follows':  —  Hy 
permanent  principles  of  visible  objects,  neither  disfigured 
by  accident  nor  distempered  by  disease,  neither  modified 
by  fashion  nor  local  habits.  Beauty  is  that  harmonious 
whole  of  the  human  frame,  that  unison  of  parts  to  one 
end,  which  enchants  us.  It  is  the  result  of  the  standard 
set  by  the  great  masters  of  the  art.  the  ancients,  and  con- 
firmed by  modern  imitation.  Grace  is  an  artless  balance 
of  motion  and  repose,  springing  from  character,  founded 
on  propriety,  and  neither  falling  short  of  the  demands 
nor  overleaping  the  modesty  of  nature.  Applied  to  ex- 
ecution, it  is  that  dexterous  power  which  hides  the  means 
by  which  It  is  attained.  By  taste  is  meant  not  crudely 
the  knowledge  of  what  is  right  in  art,  but  an  estimation 
of  the  degrees  of  excellence  by  comparison,  proceeding 
from  justness  to  refinement.  Copy,  though  generally  con-  | 
founded  with  imitation,  is  essentially  different  in  operation 
and  mooning.  Precision  of  eye  and  obedience  of  band 
are  the  requisites  of  the  former,  without  pretence  to  choice 
i ;  whereas  choice,  directed  by 


lover  by  the  secret  lamp,  appeals  to  our  sympathy  to 
grant  It." 

The  next  stop  of  the  art  was  the  monogram,  which  is  the 
outline  of  figures  without  light  or  shade,  with  the  addition, 
however,  of  parts  within  the  outline.  From  this  to  the 
numochrom,  or  painting  of  a  single  colour  on  a  tablet 
primed  with  white,  then  covered  with  what  was  called 
punlc  wax,  first  amalgamated  with  a  re»inous  pigment, 
generally  of  a  red,  sometimes  of  a  dark  brown  or  black 
colour,  was  the  next  advance.  Through  this  inky  ground 
the  outlines  were  traced  with  a  firm  though  pliant  itylc, 
called  a eestrum  :  the  line  could  be  altered  with  the  finger 
or  a  sponge,  and  easily  replaced  by  a  fresh  one.  When 
the  whole  was  settled  it  was  suffered  to  dry,  and  covered 
with  a  brown  encaustic  varnish  ;  the  lights  were  worked 
over  again,  and  rendered  more  brilliant  with  a  more 
delicate  point,  according  to  the  gradual  advance  from 
mere  outlines  to  some  indication,  and  at  last  to  masses  of 
light  and  shade :  thence  to  the  superinduction  of  different 
colours,  or  the  invention  of  the  polychrom,  which,  by  the 
addition  of  the  pencil  to  the  style,  raised  the  stained 
drawing  to  a  legitimate  picture,  and  at  length  produced 
that  vaunted  harmony,  the  magic  scale  of  Grecian  colour. 
If  these  conjectures  be  founded  In  fact,  the  supposed  mo- 
mentaneous  productions  on  the  Etruscan  vases,  which 
we  have  above  noticed,  would  be  no  longer  matter  of  as- 
tonishment ;  and  indeed  it  appears  much  more  likely  that 
such  should  have  been  the  case,  than  that  the  figures  so 
drawn  should  have  been  "  the  magic  produce  of  a  winged 
pencil,"  rather  than  "  the  result  of  gradual  improvement 
exquisitely  finished  monochroms" 

The  period  at  which  the  pencil  supplanted  the  eestrum 
cannot  be  ascertained.  Apollodorus,  in  the  S3d  Olympiad, 
and  Zeuxis,  in  the  !Mth,  are  said  to  have  used  ft  with  free- 
dom and  power  ;  Parrhasiu*  painted  the  battle  of  the  La- 
pithsc  ana  Centaurs  on  the  shield  of  the  Minerva  of  Phi- 
dias, to  enable  Mys  to  chase  it ;  but  this  was  most  probably 
a  monochrom.  designed  with  the  eestrum  for  greater  ac- 
curacy. It  was  nearly  a  ceutury  after  this  that  Apclles 
and  Protogenes  had  a  competition  in  drawing  lines  with 
the  pencil,  in  which  delicacy  and  evanescent  subtlety- 
being  the  characteristic,  some  notion  of  their  mechanical 
skill  may  be  formed.  Of  the  encaustic  method  used  by 
the  ancients  no  account  can  be  given  on  which  reliance 
may  be  placed.  "  The  most  probable  account,"  says 
Fuseii,  "  Is,  that  It  bore  some  resemblance  to  our  oil 
painting  ;  and  that  the  name  was  adopted  to  denote  the 
use  of  the  materials  inflammable  or  prepared  by  fire,  the 
supposed  durability  of  which,  whether  applied  hot  or 
cold,  authorized  the  terms  Utmuvn  and  mussit." 

Polygnotus  is  the  first  great  name  that  appears 
on  record  at  a  period  when  some  satisfactory  history 
of  the  art  might  be  commenced.  He  flourished  about 
400  years  b.c.  s..  mtl  was  ins  success  in  the  Pseclle 
at  Athens,  and  the  Lesche  or  public  hall  at  Delphi, 
that,  in  a  general  council  of  the  Amphictyons,  it  was 
solemnly  decreed  that  his  expenses,  whenever  he  tra- 
velled in  Greece,  should  be  borne  at  the  public  charge. 
From  the  description  of  his  pictures  by  Pausanias,  it 
would  seem  that  composition  in  painting,  as  we  now  un- 
derstand that  term,  was  not  at  all  understood,  inasmuch 
as  that  author  begins  his  description  at  one  end  of  the 
picture  and  finishes  at  the  opposite  extremity,  which  in- 
dicates pretty  plainly  that  there  could  be  no  central 
group  or  figure  to  which  the  rest  were  subordinate. 
Aristotle  says  that  Polygnotus  improved  his  model ;  and 
It  would  be  unjust  to  pronounce,  considering  the  variety 
of  powers  by  which  the  parts  of  his  pictures  were  dis- 
tinguished, that  the  primitive  arrangement  we  have  just 
mentioned  arose  from  want  of  comprehension  in  the 
artist. 

Phidias  Pansrnui,  Colotes,  and  Eve- 
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nor,  the  father  of  Pairhaslu*.  came  Apollodoruf,  the 
Athenian.  "  Thit  painter  applied  the  essential  prin- 
ciples of  Polygnotus  to  the  delineation  of  the  species,  by 
investigating  the  leading  forms  that  discriminate  the 
lasses  of  human  qualities  and  passion*.  The 
of  his  taste  led  him  to  discover  that  as  all  men 
by  one  general  form,  so  they  were  sepa- 
each  by  some  predominant  power  which  fixed  cha- 
and  bound  them  to  a  class. rt  Pliny  and  Plutarch 
xlorus  as  the  first  colourist  of  his  age. 
is  probable  from  their  descriptions  that  he  was  the  in- 


the  term  splendour.  Zeuxis  succeeded  to  Apol- 
,  and,  by  uniting  In  one  figure  the  most  perfect 
parts  of  many  models,  produced  an  ideal  form,  which,  in 
Ids  opinion,  constituted  the  supreme  degree  of  human 
beauty.  Lucian  describes  a  picture  he  exhibited  at  the 
Olympic  games  as  remarkable  for  Its  Invention.  It  was 
the  representation  of  a  female  Centaur  suckling  her 
young,  and  the  account  U  to  be  found  in  the  memoir  in- 
scribed with  the  name  of  Zeuxis.  This  artist  used  but 
few  colours  ;  but  he  seems  to  have  understood  the  exten- 
sion of  light  to  masses,  from  the  circumstance  of  hU 
painting  munochrums  on  a  black  ground,  adding  the 
lights  in  white.  "  Pinxit  et  mooochroraata  ex  albo," 
says  Pliny. 

Farrhasius,  a  native  of  Ephesus,  but  a  citizen  of  Athens, 
was  the  son  and  disciple  of  Evenor,  and  cotetnporary  of 
Zeuxis.  By  his  subtle  examination  of  outline,  he  "  es- 
tablished that  standard  of  divine  and  heroic  form  which 
raised  him  to  the  authority  of  a  legislator  from  whose 
decisions  there  was  no  appeal.  That  he  was  a  thorough 
master  of  allegory  is  evident  from  his  embodying  by  signs, 
universally  understood,  the  Athenian  people  (AHMUZ), 
in  which  he  expressed  at  once  its  contradictory  qualities. 
"  Perhaps,"  observes  Fuseli,  "  he  traced  the  jarring 
branches  to  their  source,  the  aboriginal  moral  principle 
of  the  Athenian  character,  which  he  made  intuitive. 
This  supposition  alone  can  shed  a  dawn  of  possibility  on 
what  else  appears  Impossible."  In  his  competition  with 
Timanthes  the  Cythnian,  or,  as  some  say,  of  Sicyon,  he 
had  the  mortification  to  have  been  declared  by  a  majority 
of  votes  inferior  to  him.  The  subject  of  the  competition 
in  which  he  was  thus  defeated  was  the  contest  of  Ajax 
and  Ulysses  for  the  arms  of  Achilles. 

as  the  sacrifice  ol  Ipnigenia  in  Amis  oy 
Qulntillan  Informs  us  that  It  was  painted  in  contest  with 
Colotes  of  Teos.  an  artist  from  the  school  of  Phidias, 
and  crowned  with  victory  at  its  rival  exhibition.  This 
picture,  which  has  been  the  subject  of  the  unlimited 
praise  of  critics  of  antiquity,  has,  in  modern  times,  beeu 
the  subject  of  criticism,  from  the  circumstance  of  Ti- 
manthes hiding  the  face  of  the  father  (Agamemnon)  of 
the  victim  to  be  immolated  in  his  mantle,  unable  by  his 
art  to  express  the  intensity  and  agony  of  his  grief.  Upon 
this  Sir  Joshua  Reynolds  observes,  in  his  Eighth  Dis- 
course, "  If  difficulties  overcome  make  a  great  part  of 
the  merit  of  art,  difficulties  evaded  can  deserve  but  little 
commendation."  The  French  critic.  Falconet,  has  not 
been  less  unsparing  than  the  president  in  his  condemna- 
tion of  the  artifice.  The  answer  of  Fuseli  to  these  critics 
ap|x*ars  to  us  satisfactory.  He  says,  "  The  subject  of  Ti- 
manthes was  the  immolation  of  Iphlgenla.  Ipnigenia  was 
the  principal  figure;  and  her  form,  her  resignation,  or 
her  anguisn.  was  the  painter's  principal  task :  the  figure 
of  Agamemnon,  however  important,  is  merely  accessory, 
and  no  more  necessary  to  make  the  subject  a  completely 
tragic  one  than  that  of  Clytemnestra,  the  mother ;  no 
more  than  that  of  Priam,  to  impress  us  with  sympathy 
at  the  death  of  Polyxena."  Again,  "  They  ascribe  to 
impotence  what  was  the  forbearance  of  judgment.  Ti- 
manthes felt  like  a  father ;  he  did  not  hide  the  face  of 
Agamemnon  because  it  was  beyond  the  power  of  his  art, — 
not  because  It  was  beyond  the  possibility,  but  because  it 
was  beyond  the  dignity  of  expression ;  because  the  in- 
spiring feature  of  paternal  affection  at  that  moment,  and 
the  action  which  of  necessity  must  have  accompanied  it, 
would  either  have  destroyed  the  grandeur  of  the  character 
and  the  solemnity  of  the  scene,  or  subject  the  painter 
with  the  majority  of  his  judges  to  the  imputation  of  In- 
sensibility." The  same  expedient  to  express  grief  was 
adopted  by  Michael  Angelo  in  the  figure  of  Abijam,  and 
by  Raphael  In  the  Expulsion  from  Paradise,  borrowed 
from  Masaceio.  These  were  the  artists  who  formed  the 
second  school  of  art,  and  established  its  end  and  limits. 
On  it  was  founded  the  third  period  of  style,  in  which 
Induced  a  grace  and  beauty  to  forms  not  to 
The  masters  of  this  period  were  Apelles, 
hranor,  Pausias,  and  the  j>u- 


ud  artist  was  of  Sicyon  ;  and  his  authority  was 
that  out  of  the  Asiatic  and  Grecian  schools  of 
painting  he  formed  a  third,  by  dividing  the  last  into  the 
Attic  and  the  Slcyonian.    When  consulted  by  Lysippus 


870 


of  Imitation  in  art,  he 


not  an  artist,  should  be  the  object  of  imitation, 
philus.  a  Macedonian,  the  master  of  Apelles,  and  the 
most  scientific  artist  of  his  day,  adopted  the  doctrines  of 
Eupompus.  To  the  art  of  painting  he  joined  the  study  of 
mathematics,  and  held  the  opinion  that  without  the  aid 
of  geometry  no  painter  could  ever  arrive  at  perfection. 
In  Apelles  of  Cos,  or,  according  to  Lucian,  of  Ephesus. 
we  are  told  by  Pliny  unrivalled  excellence  was  found. 
Grace  was  his  powerful  and  peculiar  faculty,  in  which,  and 
in  knowing  where  to  stop,  he  surpassed  all  that  preceded 
him.  and  left  not  his  equal  in  the  world.  The  story  of  the 
which  were  drawn  by  himself  and  Protogeoes  in 


bv  himself  ; 
her  Is  not  a  1 

the  nature  of  them,  however,  it 
would  he  now  useless  and  unavailing  to  inquire.  Arts- 
tides  of  Thebes,  and  cotemporary  of  Apelles.  was  the  first 
who,  by  the  rules  of  art,  attained  a  perfect  know  ledge  of 
expressing  the  passions  and  affections  of  the  mind.  The 
history  we  have  of  the  picture  which  Alexander,  at  the 
sacking  of  Thebes,  sent  to  Pel  la,  proves  his  power  of  in- 
fusing the  passions  into  his  works.  In  it  were  expressed 
the  anguisn  of  maternal  affection  and  the  pangs  of  death. 
Kuphranor,  the  Isthmian  and  pupil  of  Aristides,  is  said 
to  have  carried  still  farther  the  refinements  of  that  expres- 
sion so  powerful  in  the  hands  of  his  master.  Skilled  in 
sculpture  as  well  as  painting,  bis  conception*  were  noble 
and  elevated,  hi*  style  masculine  and  bold  ;  and  he  was 
the  first  who  distinguished  himself  by  imparting  ma- 
jesty to  hi*  heroes. 

Asclcpiodorua,  the  Athenian  sculptor  as  well  as 
painter,  was,  as  the  latter,  celebrated  for  the  beauties  of 
a  correct  style  and  the  truth  of  his  proportions,  a  relies 
allowed  himself  to  be,  in  these  respects,  as  much  inferior 
to  this  artist,  as  he  was  to  Amphlon  in  the  good  ordering 
and  disposition  of  his  figure*.  About  thi*  period  appeared 
Nichomachua,  Nlcophanes,  Pyreicus,  ana  others.  Nlci*>, 
an  Athenian,  323  b.  c,  was  In  great  repute  for  the  great 
variety  and  noble  choice  of  his  subjects,  for  the  mode  of 
distributing  hie  lights  and  shadows,  and  for  consummate 
•kill  in  the  representation  of  quadrupeds.  In  Rome, 
about  301  a.  0.,  Fabius,  a  noble  Roman,  painted  the 
Temple  of  Health,  and  gloried  so  much  in  the  art  that 
he  assumed  the  surname  or  Plctor.  Without  a  further 
enumeration  of  masters  we  may  add,  that  for 
period  after  the  reigns  of  Vespasian  and  his 
painting  as  well  as  sc 
Italy.  Event 

Trajan,  they  met  with  as  much 
most  palmy  state  of  the  art*  in 
Antonlne,  Alexander  Severn*, 
tlnian,  tho  art  of  painting  continued  to  be  an 
terest ;  but  at  length,  In  the  reign  of  " 
fall  of  the  empire,  with  the  rest  of  the  noble 
sciences,  it  was  involved  in  the  common  heap  of  ruin*. 

Painting  in  Italy  owes  the  dawn  of  its  restoration  to 
the  feeble  ray*  that  emanated  from  the  pencil  of  Giovanni 
Clmabue,  who  was  nobly  descended,  and  born  at  Florence 
In  the  middle  of  the  thirteenth  century.  He  was  Um 
disciple  of  some  Indifferent  painters,  who  had  been 
brought  from  Greece  by  the  government  of  Florence  : 
these  he  soon  surpassed  both  In  drawing  and  colouring. 
Without  the  art  of  managing  his  lights  and  shadows,  and 
but  slenderly  acquainted  with  the  rules  of  perspective,  be 
nevertheless  laid  so  firm  a  foundation  for  the  future  Im- 
provement of  the  art,  a*  to  entitle  him  to  the  name  of 
the  father  of  the  first  age  of  modern  painting.  His 
denth  took  place  in  the  year  1300  at  Florence,  where,  and 
at  Pisa,  some  of  his  productions  are  still  to  be  seen. 
Giotto,  his  pupil,  also  a  Florentine,  was  a  more  able 
painter  than  his  master.  He  divested  himself  of  the 
shackcls  in  which  the  sy*tem  of  the  Greek  art  of  that 
age  had  bound  his  master,  adding  somewhat  of  grace  to 
his  figures  and  nature  to  his  colouring.  Of  a  picture 
which  he  painted  in  the  church  D'Ogni  Santi  at  Florence, 
representing  the  death  of  the  Virgin  with  the  Apostles 
about  her,  Vasari  related  that  *M.  Angelo  da  Buona- 
roli  used  to  say  that  the  truth  could  not  be  nearer  ap- 
proached than  in  it  —  "  Non  poterc  essere  plu  simile  al 
vero  di  qucllo,  ch*  era."  He  was  the  friend  of  Dante  and 
Petrarch,  and  painted  the  portrait  of  the  former.  On  his 
decease,  in  133»»,  the  city  ot  Florence  erected  hi*  statue  in 
marble  over  bis  tomb. 

In  the  year  1410,  thirty  years  before  the  Invention  of 
printing  by  Gutemburg,  John  Van  Eyck,  born  In  the 
Low  Countries  in  1370,  Is  understood  to  have 
the  art  of  painting  in  oil.  which  he  taught  to 
of  Messina,  who  visited  Flanders  to  become 
:  he  it  was 
The 


taujrht 
in  this 


with  the  secret:  he  it  was  who  first  practised 
It  In  Italy, 
first  period  1 

Orgagna,  so  celebrated  for  his  Loggia  in  the  great  sqt 
at  Florence.  Pletro  Cavallino.  Stetano.  Bonamlco.  ButCaJ- 
macco,  Pietro  Laurati,  Lippo,  Splncllo,  Casentino, 
Pisano,  &c.  The  art  did  advance,  though  but  slowly, 
gathering  little  strength  till  the  appearance  of  Masaceio. 
"  Sculpture  had  already  produced  respectable  specimens 
of  It*  reviving  power*  in  the  bassi-relievi  of  ' 
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Ghiherti,  tome  worki  of  Donato,  and  the  Christ  of 
PhUippo  Brunelleschi.  when  the  first  symptom*  of  imi- 
tation appeared  in  the  frescos  of  Tommuo  da  San 
Giovanni,  commonly  called  Masaccio,  from  tho  total  ne- 
glect of  hit  appearance  and  person.    Masaccio  flr»t  con- 
reived  that  part*  are  to  constitute  a  whole  ;  that  compo- 
sition ought  to  have  a  centre,  expression  truth,  and 
execution  unity :  his  line  deserves  attention,  though  his 
subjects  led  him  not  to  investigation  of  form  ;  and  the 
shortness  of  his  life  forbade  his  extending  those  elements 
which  Raphael,  nearly  a  century  afterwards,  carried  to 
perfection."    Masaccio,  who  was  born  in  Tuscany  in 
1417.  Is  considered  the  father  of  the  second  or  middle  age 
of  painting.    His  death,  caused,  it  is  supposed,  Ivy  jioison, 
occurred  In  1443.    Andrea  Montegna,  born  at  Padua  in 
1431,  was  a  disciple  of  Jacopo  Squarciooe.    Though  cor- 
rect in  his  drawing,  well  versed  In  perspective,  and  appa- 
rently acquainted  with  the  antique,  albeit  the  best  antique 
statues  had  not  then  come  to  light,  his  neglect  of  nature 
iiMiuced  a  crudeness  of  taste  and  grotesqtieness  of  fancy. 
He  died  in  1517,  having  been  the  first  who  practised  the 
art  of  engraving  in  Italy.    In  this  place  we  must  not  for- 
get the  roaster  of  so  great  a  man  as  Leonardo  da  Vlnct, 
Andrea  Verocchio,  a  Florentine,  born  in  1432.    He  was 
well  skilled  in  geometry,  optics,  music,  architecture, 
sculpture,  and  painting ;  the  last  whereof  he  is  said  to 
have  abandoned,  because,  in  a  picture  whereon  he  was 
engaged  of  the  baptism  of  our  Saviour,  his  pupil.  Leo- 
nardo, had.  under  hi*  order,  painted  in  an  angel  holding 
up  some  part  of  our  Saviour's  garment  so  far  excelling 
Andrea's  own  figures  that,  enraged  at  being  outdone  by 
a  youth,  he  resolved  never  again  to  wield  the  pencil.  It 
is  said  he  was  the  first  who  preserved  individual  likeness 
by  moulding  the  face  in  plaster  of  Paris.    Leonardo  da 
\inei,  of  noble  descent,  and  born  about  1445  in  a  castle 
so  named  near  Florence,  surpassed  all  his  predecessors. 
His  powers  seem  to  have  been  unlimited  :  he  was  an  ad. 
mirable  sculptor  and  architect,  a  skilful  musician,  an 
excellent  poet,  expert  In  anatomy  and  chemistry,  and 
well  versed  in  all  parts  of  the  mathematics.    Uuhens  had 
a  very  high  opinion  of  his  works,  and  especially  of  his 
'Vn.ir  olo.  in  the  refectory  of  the  Dominican*  at  Milan, 
which  "  he  abandoned  without  finishing  the  head  of 
Christ,  exhausted  by  a  wild  chase  after  models  for  the 
heads  and  hands  of  the  apostles :  had  ho  been  able  to  con- 
ceive the  centre,  the  radii  would  have  followed  of  course." 
He  was  many  years  director  of  the  academy  of  painting 
at  Milan,  which  city  he  much  benefitted  by  his  contriv- 
ance of  the  canal  that  supplies  it  with  water  from  the 
river  Adda.  He  had  the  honour  of  expiring  In  the  arms  of 
Francis  I. —  an  honour  by  which  destiny  atoned  to  that 
monarch  for  his  future  disaster  at  Pavla,  when  he  be- 
came a  captive.   His  death  took  place  in  1520.    The  last 
master  of  this  period  was  Bartolomeo  della  Porta.  Though 
not  endowed  with  the  comprehension  of  Leonardo,  lie 
first  gave  gradation  to  colour,  form  and  masses  to  dra- 
pery, and  dignity  to  execution.    Fra  Bartolomeo,  as  he 
was  called,  being  a  member  of  a  religious  order,  was  a 
native  of  Savignano,  a  village  about  ten  miles  from  Flo- 
rence, and  was  born  In  1469.  Nudities  were  scarcely  ever 
represented  by  him,  though  he  was  a  perfect  master  of 
drawing  the  human  figure.    He  was  the  first  who  used 
the  by  figure.    Fuself  says  of  him,  "  He  was  the  true 
of  Raphael,  whom  his  tuition  weaned  from  the 
•M  of  Pfetro   Pcrugino,  and  prepared  for  the 
y  style  of  Michael  Angelo  Buonaroti."     Of  this 
r,  the  greatest  beyond  comparison  that  ever  ap- 
ron not  refrain  from  again  quoting  the  same 
considerable  length,  to  which,  If  necessary, 
be  added  the  testimony  of  Sir  Joshua  Reynolds, 
s  parting  wish,  when  he  took  leave  of  the  Royal 
Academy,  was  that  the  last  words  he  might  pronounce 
within  its  walls  might  be  the  name  of  this  wonder  of 
mankind.   "  Sublimity  of  conception,  grandeur  of  form, 
and  breadth  of  manner,  are  the  elements  of  Michael 
Angelo's  style.   By  these  principles,  he  selected  or  re- 
jected the  objects  of  imitation.   As  painter,  as  sculptor, 
as  architect,  he  attempted,  and.  above  any  other  man, 
succeeded,  to  unite  magnificence  of  plan,  and  endless 
variety  of  subordinate  parts,  with  the  utmost  simplicity 
and  breadth.    His  line  Is  uniformly  grand  ;  character 
and  beauty  were  admitted  only  as  far  as  they  could  be 
made  subservient  to  grandeur.    The  child,  the  female, 
meanness,  deformity,   were  by  him  indiscriminately 
s tamped  with  grandeur.    A  beggar  rose  from  his  hand 
the  patriarch  of  poverty ;  the  hump  of  his  dwarf  Is  Im- 
pressed with  dignity ;  nls  women  are  moulds  of  gene- 
ration ;  his  infants  teem  with  the  man;  his  men  are  a 
race  of  giants."   Again.  "  He  is  the  inventor  of  epic 
painting,  in  that  sublime  circle  of  the  Sistine  Chapel, 
which  exhibits  the  origin,  the  progress,  and  the  final  dis- 
pensations of  theocracy."   Michael  Angelo  was  of  noble  I 
family,  and  born  at  Caste!  Caprese,  near  Florence,  in  1474.  | 
His  master  was  Domenico  G*hlrlandaio.    He  died  in  j 
great  wealth,  at  Rome,  in  15G4  ;  from  thence  his  remains 
were  removed  to  Florence,  and  there  honourably  In- 
ferred.   His  principal  disciples  were  Marcello  Venus ti, 
871  I 


II  Rosso,  Giorgio  V'asari,  and  Fra  Bastiano.  Raphael 
Sanzio  d'Urbino  was  bom  on  Good  Friday  in  the  year 
1483,  and  died  on  Good  Friday  in  the  year  1520.  The 
grace  and  mild  genius  of  Raphael  were,  perhaps,  much 
more  capable  of  exciting  our  sympathies  than  the  burst 
of  Inspiration  which  the  works  of  the  last-named  master 
universally  exhibited.  As  Michael  Angelo  was  the  fa- 
ther of  epic  pidnting,  so  was  Raphael  that  of  dramatic 
painting.  "  If,  separately  taken,  the  line  of  Raphael  has 
been  excelled  In  correctness,  elegance,  and  energy,  his 
colour  far  surpassed  In  tone,  and  truth,  and  harmony ; 
his  masses  in  roundness,  and  his  chlaro-oscuro  in  effect : 
considered  as  instruments  of  pathos,  bis  pictures  have 
never  been  equalled  ;  and  In  composition,  invention,  ex- 
pression, and  the  power  of  telling  a  story,  he  has  never 
been  approached."  Glullo  Romano  was  his  greatest 
pupil.  His  conceptions  were  more  extraordinary,  more 
profound,  and  more  elevated  than  even  those  of  the  mas- 
ter himself.  His  style  was  drier  and  harder  than  any  of 
Raphael's  school,  and  be  was  frequently  harsh  and  un- 
graceful. He  died  at  the  age  of  fifty-four,  in  the  year  1546. 

Giorgio  del  Caste)  Franco,  called,  because  of  his  size 
and  beauty,  Glorgione.  and  Titiano  Vecelli,  combined  to 
form  the  allurinf 
in  the  Venetian 
laid  the  fout 


States,  and  In  the  same  year.  I4T7,  they 
on  of  the  Venetlanschool.  Of  the  latter. 


our  professor  savs,  "  he  | 
general  principle  of  the  i 
these  established  his  theory  or  colour.  He  Invented 
that  breadth  of  local  tint  which  no  imitation  has  attained ; 
and  first  expressed  the  negative  nature  of  shade:  his  are 
the  charms  of  glazing,  and  the  mystery  of  reflexes,  by 
which  he  detached,  rounded,  connected,  or  enriched  hu 
objects.  His  harmony  is  less  Indebted  to  the  force  6f 
light  and  shade,  or  the  artifices  of  contrast,  than  to  a 
due  balance  of  colour,  equally  remote  from  monotony 
and  spots.  Ills  backgrounds  seem  to  be  dictated  by 
nature.  Landscape,  whether  it  be  considered  as  the  tran- 
script of  a  spot,  or  the  rich  combination  of  congenial 
objects,  or  as  the  scene  of  a  phenomenon,  dates  its  origin 
from  htm:  he  is  the  father  of  portrait  painting,  of  re- 
semblance with  form,  character  with  dignity,  and  cos- 
tume with  subordination."  Antonio  LaHi,  or  Allegri, 
called  Correjrglo,  from  the  place  of  his  birth.  In  the  duchy 
of  Modena,  completed  the  charms  of  colouring  and  chiaro- 
oscuro.  Giulio  Romano,  when  he  saw  the  Leda  and 
Venus  he  had  painted  for  Frederic  duke  of  Modena,  de- 
clared he  thought  it  impossible  for  colouring  to  be  carried 
farther.  His  chief  works  are  at  Modena  and  Parma  ;  at 
which  last  place  he  passed  the  greater  portion  of  his  life, 
and  died  at  the  age  of  forty.  In  the  year  1534.  Though 
the  power  of  Correggio's  colouring  was  great,  still  greater 
was  that  of  his  chlaro-oscuro.  "  The  bland  central  light 
of  a  globe,  imperceptibly  gliding  through  lucid  deini-tints 
into  rich  reflected  shades,  composes  the  spell  of  Cor- 
reggio,  and  affects  us  with  the  soft  emotions  of  a  deli- 
cious dream."  The  merits  of  Raphael  are  pathos  and 
character ;  the  power  of  Titian  was  bis  colour,  and  of 
Correggio  his  harmony.  We  have  not  space  to  dwell  on 
the  lively  genius  of  Pordinone,  who  disputed  the  supe- 
riority of  Titian,  the  meagre  style  of  Andrea  Vannucni, 
surnamed  del  Sarto.  nor  the  extraordinary  vigour  and 
puerile  imbecility  of  conception  of  Pellegrino  Tibaldi ; 
out  we  must  not  pass  without  notice  the  name  of  Scbas- 
tlano  del  Piombo,  a  Venetian,  who  died  at  the  age  of  62, 
in  1547.  His  name,  Del  Piombo.  is  derived  from  an  office 
he  held  in  the  management  of  the  lead  mines,  given  him 
by  pope  Clement-VII.  For  some  time  he  practised  the 
science  of  music,  to  which  he  was  bred  ;  but  the  fascin- 
ations of  painting  drew  him  aside  from  his  original  pur- 
suit, and  he  became  a  disciple  of  old  Gio-Ballino, 
tinued  his  studies  under  Glorgione.  and,  having  i 
considerable  perfection  in  colouring,  went  to 
Here  he  so  Ingratiated  himself  with  Michael  Angelo, 


joining  the  party  against  Raphael,  that  he  was  assisted 
In  his  designs  by  that  great  master,  and  especially  In  that 
wonderful  picture,  now  in  the  National  Gallery  here,  of 


picture,  now  in  the  National  Gallery 
the  Raising  of  Lazarus,  which  gained  the  universal  ap- 
plause of  Rome,  and  was  even  put  on  a  par  with  the  ce- 
lebrated picture  of  the  Transfiguration  by  Raphael. 
Equally  favoured  by  Michael  Angelo  was  Daniel  Riccia- 
reltl  of  Volterra,  In  whose  picture  of  Christ  and  the 
Women,  in  the  Descent  from  the  Cross,  as  well  as  in  that 
of  Sebastian's  just  mentioned,  the  master  hand  that  di- 
rected them  is  manifest.  The  depravation  of  the  style 
of  Michael  Angelo  is  sufficiently  visible  in  the  works  of 
Giorgio  Vasarf,  born  at  Arexso  in  1514,  to  whom  the 
world  is  more  indebted  for  the  labours  of  his  pen,  in  the 
History  of  the  Lives  of  the  most  celebrated  Painters, 
Sculptors,  and  Architects,  first  published  at  Florence,  In 
1550,  than  those  of  his  pencil :  him  Fuseli  describes  as 
the  most  superficial  artist,  and  the  most  abandoned  man- 
nerist of  his  time.  "  He  overwhelmed  the  palaces  of  the 
Medici  and  of  the  popes,  the  convents  and  churches  of 
Italy,  with  a  deluge  of  mediocrity,  commended  by  rapid- 
ity and  shameless  bravura  of  hand :  he  alone  did  more 
work  than  all  the  artists^ of  Tuscany  together ;  and  to 
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him  may  bo  truly  applied,  what  he  had  tho  insolence  to 
»ay  of  Tintoretto,  that  he  turned  the  art  into  a  boy's 
toy."  Felibien  ha*  taxed  him  with  the  flattery  of  the 
roaster*  of  his  time,  and  partiality  to  those  of  hi*  own 
country  ;  but  his  work  is  nevertheless  a  valuable  record 
of  the  lives  of  men  to  whom  the  world  1*  much  beholden  ; 
and  contains  many  interesting  anecdotes,  which,  but  for 
him,  would  have  been  lost  for  ever.  His  death  happened 
In  1578.  Primaticcio,  the  scholar  of  Giulio  Komano, 
made  abbe  of  St.  Martin  de  Troye*  by  Franci*  the  First, 
studied  and  *pread  the  style  of  his  master  in  France, 
where  he  decorated  the  palace*  of  that  king  with  my  tho. 
logy  and  allegory,  in  which  he  was  assisted  bv  hi*  pupil, 
Nicolodel  1' Abbate,  an  excellent  artist.  Primaticcio  con- 
tinued in  France  from  the  period  of  his  first  establish- 
ment there ;  lived  in  (treat  pomp  and  state,  more  like  a 
nobleman  than  a  painter,  through  four  several  reign*, 
and  died  at  the  age  of  ftO,  in  the  year  1570.  After  Polidoro 
da  Caravaggio.  whose  abilities  were  wasted  on  the  repre- 
sentation! of  Roman  military  basso-relievos,  tho  Roman 
school  scarcely  deserves  notice  till  the  appearance  of 
Nicolas  Poussin  of  Andilly,  a  town  In  Normandy,  who 
was  born  in  1594.  He  was  descended  of  a  noble  family 
of  Picardy  ;  but  that  his  productions  have  shed  a  ray  of 
lustre  on  the  family  which  no  nobility  of  blood  could 
have  effected,  his  designation  by  the  name  of  the  French 
Raphael  sufficiently  testifies.  Nicolas  was  the  disciple  of 
Simon  Varin,  a  French  painter  of  mediocrity,  and  after- 
wards studied  in  the  academy  of  Domenichino,  and  also 
in  company  with  the  famous  sculptor  Francesco  Fiatn- 
mingo,  who  wa*  born  in  the  tame  year,  and  bred  in  the 
same  house  with  him.  After  a  stay  of  more  than  16  years 
in  Rome,  he  was  invited,  by  a  letter  under  the  hand  of 
Louis  XIII.  himself,  to  return  to  hi*  native  country, 
where  he  was  received  with  every  honour,  declared  first 
painter  to  the  king,  and  had  a  considerable  pension  con- 
ferred upon  him.  Upon  the  death  of  this  king,  and  that 
of  the  cardinal  Richelieu,  he  returned  to  Italy,  to  settle  his 
affairs  and  return  with  his  family  ;  but,  on  bis  arrival  in 
Rome,  he  entirely  laid  aside  his  intention  of  returning,  and 
euded  his  days  in  Rome,  at  the  age  of  71  year*.  "  Such 
was  his  attachment  to  the  ancients,  that  it  may  be  said  he 
less  imitated  their  spirit  than  copied  their  relics  and 
painted  sculpture.  The  costume,  the  mythology,  the  rites 
of  antiquity,  were  his  element ;  his  scenery,  his  landscape, 
are  pure  classic  ground.  His  eve,  though  impressed  with 
the  tint,  and  breadth,  and  imitation  of  Tizlano,  seldom 
inspired  him  to  charm  with  colour  ;  crudity  and  patches 
frequently  deform  his  effects."  The  mantle  of  Correggio 
seemed  to  have  fallen  on  Parmegiano,  though  ho  pos- 
sessed not  the  mode  of  expressing  that  expanse  of  har- 
mony which  no  other  eye  than  that  of  Correggio  has 
"rancesco  Maxzuoli,  called  from  Parma,  the 


place  of  his  birth,  Parmegiano.  was  born  in  1501,  and 
died  at  the  early  age  of  thirty-six.  "  That  disengaged 
play  of  delicate  forms,  the  '  Sveltezza '  of  the  Italians,  is 
the  prerogative  of  Parmegiano,  though  nearly  always 
obtained  at  the  expense  of  proportion.  His  grandeur,  as 
conscious  as  his  grace,  sacrifices  the  motive  to  the  mode, 
simplicity  to  contrast.  His  St.  John  loses  the  fervour  of 
the  apostle  In  the  orator ;  his  Moses  the  dignity  of  the 
lawgiver  in  the  savage.  With  incredible  force  of  chiaro- 
oscuro,  he  united  bland  effects  and  fascinating  hues  ;  but 
their  frrquent  ruins  teach  the  Important  lesion,  that  the 
mixtures  which  anticipate  the  beauties  of  time  are  big 
with  the  seeds  of  premature  decay." 

Towards  the  end  of  the  sixteenth  century,  Lodovico 
Caracci,  with  his  cousins  Annlbale  and  Agostmo.  founded 
a  school  at  Bologna,  in  which  it  was  proposed  to  select 
the  beauties,  correct  the  faults,  supply  the  defects,  and 
avoid  the  extremes  of  the  different  styles,  and  so  attempt 
to  form  a  perfect  system.  The  recipe  of  ingredients  for 
the  formation  of  a  perfect  painter  are  contained  in  a 
sonnet  by  Agostino,  well  known  to  artists;  they  are  as 
follows  —  Roman  design,  Venetian  motion  and  shade, 
I.ombardy's  dignified  tone  of  colour,  the  fierce  style  of 
Michael  Angelo,  Raphael's  symmetry,  Titian'*  truth  to 
nature,  and  Correggio'*  sovereign  purity  :  add  to  these 
the  decorum  and  solidity  of  Tibaldl,  tho  learned  inven- 
tion of  Primaticcio,  and  a  little  of  Parmcgiano's  grace ; 
or,  to  save  all  this  trouble,  imitate  the  works  of  our 
dear  Nicolo.  This  was  empiricism  unworthy  of  such 
men  as  the  Caracci,  whose  talents  were  splendid,  and 
of  a  very  high  order.  Lodivoc  J  wa*  "  tho  (worn  pupil 
of  nature."  "  Agostino,  with  a  singular  modesty,  which 
prompted  him  rather  to  propagate  the  fame  of  others  by 
his  graver,  than  by  steady  exertion  to  rely  on  his  own 
power  for  perpetuity  of  name,  combined  with  some 
learning  a  cultivated  taste,  correctness  though  not  ele- 
gance of  form,  and  a  Correggiesque  colour."  Annlbal, 
whose  taste  wa*  unequal  to  both  of  these,  though  his 
power  of  execution  was  far  superior,  was  born  at  Bologna, 
in  1500,  and  was  the  discipto  of  his  cousin  Lodovico. 
His  great  work  was  the  Famcse  Palace,  In  which,  whilst 
we  admire  the  vigour  of  the  execution,  we  cannot  help 
lamenting  the  choice  of  i 


allegory,  void  of  illusion,  merely  to  gratify  the  puerile 
ostentation  of  dauntless  execution  and  academic  vigour." 
Such  was  the  veneration  of  Annlbal  Caracci  for  the 
geniut  of  Raphael,  that  his  deathbed  request  was  to  be 
buried  in  the  same  tomb  with  him,  which  request  was 
complied  with,  in  the  Pantheon  at  Rome,  1609.  This 
eclectic  Bolognese  school  did  not  last  long ;  Its  scholars 
soon  followed  each  hi*  own  peculiar  taste.  Its  principal 
eleves  were  Schidone.  Guido.  I -an  franco,  Alhani,  Zain- 
pieri,  called  Domenichino.  and  Francesco  Barbleri,  called 
Guerelno.  The  merits  of  these  are  summed  up  as  fol- 
lows, by  the  admirable  critic  we  have  so  often  quoted 
in  this  article  :  — "  Schidone,  whose  mind  was  in  his  eye, 
embraced  and  often  applied  the  harmony  and  colour  of 
Correggio ;  whilst  Lanfranro  strove  without  success  to 
follow  him  through  the  expanse  of  his  err 
masses.  Grace  attracted  Guido,  but  it  was  the 
grace  of  theatres  ;  his  female  forms  are  i 
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revelry,  without 


tique  beauty,  attended  by  languishing 
rayed  by  voluptuous  fashions.  His  male  f 
of  models  found  in  a  genial  climate,  j 
rocterlstlc  of  dignified  manhood  or  apostolic 
sometimes  stately,  courteous,  insipid."  "  His  Aurora  de- 
served to  precede  a  more  majestic  Sun,  and  Hours  less 
clumsy."  His  colour  is  occasionally  blond  and  harn  o- 
nious,  sometimes  vigorous,  and  sometimes  insipid.  Al- 
bani formed  Nereids  on  plump  Venetian  models,  and 
contrasted  their  pearly  hues  with  the  rosy  tints  of  Loves, 
the  juicy  brown  of  fauns  and  satyrs  of  rich  marine 
or  sylvan  scenery.  Domenichino  aimed  at  the  beauty 
of  the  antique,  the  expression  of  Raphael,  the  vigour  of 
Annlbal  Caracci,  the  colour  of  Lodovico ;  and,  mixing 
something  of  each,  fell  short  of  all :  whilst  Guerctno  broke 
through  all  academic  rules,  sacrificing  mind,  form,  and 
costume  to  effects  of  colour,  fierceness  of  chiaro-osruro, 
and  intrepidity  of  hand.  From  this  period  the  art  de- 
clined rapidly  in  Italy :  it  was,  Indeed,  held  up  for  a  short 
period  by  the  exertions  of  Nicolas  Poussin,  of  whom 
we  have  already  spoken.  Pletro  da  Cortona  and  Luca 
Giordano  possessed  very  considerable  talents  ;  but  they 
were  much  abused  in  their  exercise  by  implicit  obe- 
dience to  the  tasteless  commissions  of  their  employers. 

Germany,  though  without  much  apparent  intercourse 
at  the  time  with  Italy,  had  profited  by  the  progress  of  the 
arts  ;  therefore,  towards  the  end  of  the  fifteenth  century, 
we  find  the  works  of  Albert  Durer  had  succeeded  tbe 
rude  and  uncouth  productions  of  Schon,  Wulgcmuth, 
and  Altorfer.  Albert  Durer  was  born  at  Nuremberg  on 
Good  Friday,  1471.  Notwithstanding  his  style  was  crude 
and  ungraceful,  his  prints  were  esteemed  throughout 
Italy,  copied  at  Venice  by  the  celebrated  Marc  A 
and  so  much  admired  by  even  Raphael  himself 
decorated  his  own  chamber  with 
mented  that  such  a  man  had  been  educated  in  at 
where  the  want  of  models  and  works  of  art  must  have 
so  retarded  his  progress.  His  principal  works  were 
painted  at  Prague,  for  the  Emperor  Maximilian  I.  He 
died  In  1528.  Fusell  say*  or  him,  M  Albert  Durer  wa*. 
in  my  opinion,  a  man  of  great  ingenuity,  without  being 
a  genius.  He  studied,  and,  as  far  as  his  penetration 
reached,  established  certain  proportions  of  the  human 
frame,  but  he  did  not  Invent  a  style :  every  work  of  his 
is  a  proof  that  he  wanted  the  power  of  invention,  of  con- 
cluding from  what  he  saw  to  what  he  did  not  see ;  that 
he  copied  rather  than  selected  the  forms  that  surrounded 
him,  and,  sans  remorse,  tacked  deformity  and  nieagrvur** 
to  fulness,  and  sometimes  to  beauty."  Lucas  of  Ley den 
was  but  a  clumsy  imitator  of  Albert.  Aldetrrarer,  Be- 
helm,  and  George  Pentz,  from  the  study  of  Raphael, 
known  to  them  through  the  medium  of  Marc  Antonio's 
prints,  and  from  the  style  of  Michael  Angelo,  distilled 
through  prints  from  Tibaldi's  pictures,  seem  to  have  made 
some  advances  in  the  art.  The  knowledge,  however,  of  its 
state  in  Italy  attracted  hosts  of  German,  Dutch,  and 
Flemish  students,  who,  "  though  content  to  feed  on  tbe 
husks  of  Tuscan  design,  imbibed  the  colour  of  Venice, 
and  spread  the  elements  of  that  excellence  which  distin- 
guished the  succeeding  schools  of  Flanders  and  of  Hol- 
land." 

Peter  Paul  Rubens,  born  in  Cologne  In  1578.  and 
Rembrandt  Van  Rhyn,  born  near  Leyden  in  161*.  by 
their  extraordinary  powers  showed  that  Italy  was  not 
the  only  spot  in  which  art  could  take  root,  but  that 
FUnders  and  Holland  afforded  a  soil  hi  which  it  could 
flourish.  The  former  of  these,  bred  at  Antwerp  under 
tho  instruction  of  Otho  Van  Veen,  hod.  previous  to  his 
journey  to  Italy,  acquired  an  unbounded  power  over  tbe 
instruments  of  his  art,  and  on  his  arrival  was  the  suc- 
cessful competitor  for  fame  with  those  masters  whom  he 
selected  as  objects  of  emulation.  Venice  was  the  < 
of  attraction  for  him ;  and  there,  from  the 
Paulo  Veronese,  and  the  glow  of  Tintoretto,  he 
pounded  "  that  florid  system  of  mannered  magnlftc 
which  is  the  element  of  his  art,  and  the  principle  of  bis 
school."    His  scholars  saw  through  tbe  ey  e  of  their 


ter  instead  of  seeing  through  that  of  nature ;  but  from  this 
censure  must  be  excluded  the  illustrious  name  of  Van. 
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the  scholar  of  Giuseppe  d'Artino  and  Franc 
il.  wu  born  at  the  Tillage  of  Coldre  in  ir.il, 
in  Rome  in  1GG6.    Tho  Swiss  school  exhibit 


drck,  and  that  of  Abraham  Dlepenbeek.  Of  the 
of  Vandyck  no  mention  it  here  necessary  to  enhance  the 
esteem  in  which  they  are  held.  "  The  fancy  of  Diepen- 
beck.  though  not  so  exuberant,  excelled  in  sublimity 
the  imagination  of  Rubens  ;  hit  Bellerophon.  Hippolitus, 
Ixioo,  Sisyphus,  fear  no  competitor  among  the  produc- 
tions of  his  master."  Rembrandt,  except  in  what  re- 
lates to  form,  was  a  genius  of  the  highest  order.  "  In 
spite  of  the  most  portentous  deformity,  and  without 
considering  the  spell  of  his  chiaro-oscuro.  such  were  his 
power*  of  nature,  tuch  the  grandeur,  pathos,  or  sim- 
plicity of  his  composition,  from  the  most  elevated  or  ex- 
tensive arrangement  to  the  meanest  and  most  homely, 
that  the  best  cultivated  eve,  the  purest  sensibility,  and 
the  most  refined  taste  dwell  on  them  equally  enthralled." 
His  followers.  If  such  they  deserve  to  be  called,  were  a 
t  of  **  colourists.  content  to  tip  the  cottage,  the  hamlet, 
r.  the  ale-pot,  the  shambles,  and  the  haxe  of  winter 
hues  or  the  glow  of  setting  summer  sum." 
rests  its  title  to  distinction  on  the  names 
of  Hans  Holbein  and  Francesco  Mola  ;  the  former  of 

i  at  tho  ago  of  46  ;  the 
Francesco 
I.  and 
exhibited  a 

style  poised  between  the  emaciated  dryness  or  Albert 
Durer  and  the  bloated  corpulence  of  Goltsius. 

The  school  of  the  Caracci  seems  to  have  taken  Its  deepest 
root  in  France,  which,  with  few  exceptions,  has  not  pro- 
duced artists  greatly  above  mediocrity.  The  exceptions, 
however,  which  are  to  be  named  are,  Nicolas  Poussfn, 
who  ha*  already  been  mentioned:  to  this  must  he  added 
tho<e  of  Emtache  Le  Sueur,  Charles  Le  Bruu,  Sebastian 
Bourdon,  and  Pierre  Mignard.  "  The  Seven  Works  of 
Charity,  by  S.  Bourdon,  teem  witli  surprisingly  pathetic 
rod  alwars  novel  images  ;  and  in  the  Plague  of  David,  by 
Pierre  Mignard,  our  sym]tathy  ts  roused  by  energies  of 
terror  and  combinations  of  woe  which  escaped  Poussin 
and  Raphael  himself." 

From  what  cause  may  be  difficult  to  say,  but  the  la- 
bours of  the  Spanish  school  were  confined  almost  within 
the  narrow  limits  of  Individual  imitation.  The  degree 
of  perfection  in  this  respect  was  Indeed  great,  though 
the  means  pursued  were  very  different ;  and  the  works  of 
Diego  Velasquez,  Joseph  Ribera,  and  Murilln,  though 
never  approaching  the  great  style  of  art,  impress  us  with 
respect  for  their  powers,  and  deservedly  received  the 
homage  of  the  Spanish  nation. 

In  this  country,  Henry  VIII.  was  the  first  monarch 
who  seems  to  have  taken  any  interest  in  the  art.  He  In- 
vited Titian  to  England,  and  patronised  Holbein  and 
But  this  patronage,  very  unlike  that  be- 
by  Francis  I.  on  Andrea  del  Sarto.  Primaticrlo, 
Cellini,  and  others,  was  so  restricted  in  the 
of  subjects,  that  neither  Henry  nor  his  daughter 
Elisabeth  deserve  our  veneration  for  the  assistance  they 
rendered  to  the  arts  of  the  country.  In  the  court  of 
Henry's  father  a  profligate  Flemish  painter,  or  the 
of  Mahuse.  had  indeed  been  employed; 
whether  became  here  at  that  king's  solicitation  or  driven 
by  his  own  distresses.  The  pencil  of  Holbein,  among 
Its  other  employments,  was  of  course  employed  to  por- 
tray the  beauties  of  Henry's  wives,  or  of  those  he  intended 
to  make  so :  sometimes,  indeed,  to  obtain  a  just  report  of 
the  latter  he  was  despatched  to  the  Continent ;  and  in  the 
rase  of  Anne  of  Gleves,  through  his  faithless  pencil 
Cromwell,  the  minister,  lost  his  head.  If  painting  was 
»t  this  period  likely  to  have  taken  root  and  flourished 
here,  the  Reformation,  and  the  worse  than  absurd  edicts 
passed  by  Edward  VI.  and  Elizabeth,  forbidding  statues 
and  pictures  in  churches,  were  nipping  frosts  that  de- 
stroyed its  growth.  Charles  was  the  first  real  patron  of 
the  arts  that  governed  this  country.  By  him  was  Rubens 
InvltoJ  to  the  country  ;  but  the  unfortunate  fate  of  the 
monarch  intercepted  the  progress  that  art  then  seemed 
likely  to  make.  His  son,  in  possession  of  the  cartoons 
of  Tt  tphael,  and  with  the  magnificence  of  Whitehall  bo- 
fore  hi*  eyes,  suffered  Verrio  to  contaminate  the  walls  of 
hit  palaces,  or  degraded  Lely  to  paint  the  Cymons  and 
Iphigoniat  of  his  court ;  whilst  the  manner  of  Knellor 
'wept  away  completely  what  yet  might  be  left  of  taste 
under  his  successors."  The  state  of  art  continued  ex- 
tremely low  In  this  country  till  the  appearance  of  Rey- 
nolds. Walpole  says  that  In  the  commencement  of  the 
reign  of  George  I.  the  arts  of  England  were  sunk  almost 
to  the  lowest  ebb.  The  names  of  Reynolds,  Hogarth, 
f'ainsborough.and  Wilson,  in  their  time,  entitled  this  na- 
tion to  some  rank  in  the  art ;  though  we  have  as  yet  had 
no  indication  of  that  great  style  of  art  whose  history  has 
occupied  a  considerable  portion  of  the  preceding  pages. 
The  names  we  have  mentioned  have  been  succeeded  by 
others,  and  some  now  living,  which  have,  perhaps,  not 
only  prevented  the  accusation  of  a  retrograde  movement, 
hut  have  raUe  i  the  art  generally  in  the  country  higher 
than  it  was  ever  known  in  a  preceding  period—  yet  much 
i  to  be  done.   The^ genius  of  the^  nation  scemt 
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first  principles  of  art  teemi  still  to  pervade  those 
who  only  are  capable  of  affording  patronage  ;  and  many 
a  collector,  on  whose  walls  hang  the  most  splendid  spe- 
cimens of  the  Roman  and  Florentine  schools,  must.  If  lie 
will  speak  the  truth,  admit  that  his  admiration  of  the  to- 
bacco pipes,  pewter  pots,  and  vulgar  boors  of  the  Dutch 
school,  a  school  of  low  ideas  and  good  painting,  is  more 
profound  than  of  the  sublime  conceptions  of  Raphael  and 
Michael  Angelo. 

Practice  of  Painting.  —  The  nature  of  this  work  pre- 
cludes a  very  enlarged  notice  of  the  theory  and  practice 
of  painting :  we  shall,  however,  subjoin  a  few  leading  ob- 
servations on  the  subject.  One  of  the  principal  requisites 
for  its  successful  practice  is  anatomy.  It  is  obvious  that 
to  represent  successfully  the  human  form  iu  construc- 
tion in  the  skeleton,  and  the 
which  the  1 
is  knowl 

they  are  covered.  Without  this  knowledge  the  living 
model  becomes  useless  to  him ;  for  that,  after  a  very 
short  period  of  standing,  sinks  into  languor,  which  an 
acquaintance  with  the  origin  and  insertion  of  muscles 
enables  the  painter  to  correct,  and  thus  animate  the 
work.  It  was  the  constant  observation  of  the  youth  In 
their  gymnastic  games  tliat  enabled  the  Grecians  so  suc- 
cessfully to  display  and  develop  the  muscular  system  In 
their  sculpture :  these  afforded  models  of  the  most  perfect 
nature.  Comparative  anatomy  Is  another  of  the  requi- 
sites to  be  acquired  by  the  artist ;  since  the  painting  of 
animals  must  necessarily  Involve  a  want  of  the  same 
information  as  is  requisite  for  the  human  figure.  Sym- 
metry, which  results  from  the  relative  proportion  of  the 
parts  to  each  other,  follows  from  the  knowledge  of  ana- 
tomy. It  is  by  the  knowledge  of  this  that  the  length  of 
a  finger  may  be  made  to  measure  the  height  of  a  figure. 
Without  the  most  thorough  acquaintance  of  the  rules  of 
perspective,  no  objects  can  be  placed  properly  in  a  picture. 
Some  have  said  that  though  it  Is  a  science  of  the  first 
importance  to  a  painter,  yet  he  Is  not  to  be  too  strictly 
confined  to  its  rules,  but  to  endeavour  to  render  them 
subservient  to  his  own  purposes.  We  confess  that  such 
is  not  our  opinion  ;  nor  can  we  conceive  how  any  violation 
of  truth,  which  any  Infraction  of  the  rules  of  perspective 
would  be,  can  be  made  agreeable  In  a  picture.  The  rules, 
too,  of  perspective  are  so  simple,  and  their  practice  so 
easily  acquired,  that  no  excuse  can  be  admitted  for  the 
neglect  of  so  indispensable  an  accomplishment.  The 
science  of  optics  is  so  far  necessary  as  to  enable  the  artist 
to  determine  how  the  reflexes  against  the  sides  of  sur- 
faces in  shade  would  affect  the  intensity  of  them.  This 
it  called  chiaro-oscuro.  The  determination  of  shadows, 
and  the  direction  In  which  they  would  fall,  depends 
upon  the  science  of  optics  combined  with  that  of  per- 
spective. As  perfect  form  is  produced  by  leaving  out 
peculiarities,  and  retaining  only  general  Ideas,  so  this 

other  branches  of  the  art. 


„  and  drapery.  In- 
in  painting  Is  not  the  same  as  in  poetry,  inas- 
much as  that  the  subject  is  supplied  by  the  poet  or  his- 
torian. The  subject  should  be  general,  and  kept  free 
from  all  that  might  tend  to  embarrass  or  divide  the  at- 
tention of  the  spectator.  "  Whenever,"  observes  Sir 
Joshua  Reynolds,  in  his  Fourth  Discourse,  "  a  story  is 
related,  every  man  forms  a  picture  In  his  mind  of  the 
action  and  expression  of  the  persons  employed.  The 
power  of  representing  this  mental  picture  on  canvass  Is 
what  we  call  invention  in  a  painter  ;  and  as  In  the  con- 
ception of  this  ideal  picture  the  mind  does  not  enter  into 
the  minute  particularities  of  the  dress,  furniture,  or  scene 
of  action,  so,  when  the  painter  comes  to  represent  it,  he 
contrives  those  little  necessary  concomitant  circum- 
stances in  such  a  manner  that  they  shall  strike  the  spec- 
tator no  more  than  they  did  himself  In  his  first  conception 
of  the  story."  The  painter  may  deviate  from  strict  his- 
torical truth  In  pursuing  the  grandeur  or  his  design,  such 
being  but  poetical  licence.  "  A  painter  or  portraits  re- 
tains the  individual  likeness  ;  a  painter  of  history  shows 
the  man  by  showing  his  actions.  He  has  but  one  sentence 
to  utter,  but  one  moment  to  exhibit."  Expression,  which 
in  painting  signifies  the  representation  of  thn  emotions 
ana  passions  of  the  mind,  must,  like  Invention,  not  de- 
scend to  peculiarities.  Thus  Bernini,  in  representing 
David  casting  the  stone  from  hit  sling,  mistook  accident 
for  generality  when  he  made  him  bite  his  under  Hp. 
Colouring,  also,  has  its  laws,  and  in  this  the  same  general 
principle  must  be  attended  to.  "  All  trifling  or  artful 
piny  or  little  lights,  or  an  attention  to  a  variety  of  tints,  la 
to  he  avoided  ;  a  quietness  and  simplicity  must  reign 
over  the  whole  work,  to  which  a  breadth  of  uniform 
and  simple  colour  will  very  much  contribute.  Grandeur 
of  effect  Is  produced  by  two  different  ways,  which  seem 
entirely  opposed  to  each  other.  One  Is  by  reducing  the 
colours  to  little  more  than  chiaro-oscuro,  which  was  often 
the  practice  of  the  Bolognese  schools  ;  and  the  other  by 
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see  in  those  of  Rome  and  Florence  ;  but  Kill  the  presid- 
ing principle  of  both  those  manners  is  simplicity."  Dra- 
pery, again,  is  managed  by  the  same  general  laws :  minute 
attention  to  the  minor  details  of  drapery  injure  the 
general  effect ;  the  folds  should  communicate  easily, 
and  be  so  cast  as  to  have  the  appearance  of  accident ; 
they  must  also  be  so  contrived  as  to  give  the  greatest 
effect  to  the  figure.  Artifice  is  as  much  as  possible  to  be 
avoided. 

Annibal  Caracci  considered  twelve  figures  sufficient 
for  any  story ;  more  than  that,  he  thought,  could  only  be 
employed  to  fill  up  space,  or,  aa  he  expressed  himself, 
they  would  be  figures  to  be  let. 

Painting  is  divided  into  twelve  branches,  which  their 
names  sufficiently  explain ;  via.  history,  which  comprises 
mystery  and  allegory  ;  grotesque,  such  as  the  celebrated 
Loggia  at  the  Vatican  ;  portrait,  fancy,  animals,  fruits  and 
flowers,  battle  pieces,  landscape,  sea  views ;  still  life, 
which  comprises  all  inanimate  objects,  but  Is  chiefly  ap. 
plied  to  household  furniture,  and  instruments  and  archi- 
tecture. 

PAPRING.  In  Parliamentary  language,  that  prac- 
tice by  which  two  members  of  the  House  of  Commons, 
of  opposite  political  opinions,  agree  to  absent  themselves 
from  divisions  of  the  house  during  a  stated  period.  See 
Parliament. 

PA'LACE.   (Lat.  palatium,  whose  etymology  is  not 


re,  a  word  genc- 
ings  and  princes, 
used  with  a  much 


ltry  the 


PA'LACR  COURT.  A  court  of  justice  erected  by 
Charles  I.,  and  made  a  court  of  record,  with  power  to 
try  personal  actions  between  party  and  party  within  a 
lll>erty  extending  to  the  distance  of  twelve  miles  round 
Whitehall.  The  judges  are  the  steward  of  the  king's 
household  and  knight-marshal  for  the  time  being,  and 
the  steward  of  the  court  or  his  deputy. 

PA'LADIN.  In  the  Romances  of  the  Middle  Ages. a 
term  derived  from  the  Roman  Palatums  (from  palatium, 
a  palace),  having  It*  origin  In  the  customs  of  the  Ryxan- 
tine  court,  by  which  the  officers  of  the  palace  (palatini, 
comites  paiatii)  were  regarded  as  the  highest  dignitaries 
of  the  country ;  hence  palasln,  or  paladin,  in  the  early 
French  romances,  for  a  lord  or  chieftain  ;  and  the  name 
was  thence  appropriated  by  the  Italian  romantic  poets  to 
the  heroes  of  their  legends,  the  warriors  of  Charlemagne. 

PA  I.V.O'tilt  AIM  I V.  (Gr.  rmX  ancient,  and  ye<i- 
fm,  I  wile.)  The  science  or  art  of  deciphering  ancient 
inscriptions,  including  the  knowledge  of  the  various 
characters  used  at  different  periods  by  the  writers  and 
sculptors  of  different  nations  and  languages,  their  usual 
abbreviations,  initials,  &c.  The  science  termed  diplo- 
matics is,  in  effect,  a  branch  of  palatograph  v.  {See  Dip- 
lomatics.)  Among  many  other  modern  authorities  on 
this  subject,  the  reader  may  be  referred  to  Mr.  Ottley's 
remarkable  paper  in  the  Archa^dogia,  vol.  xxvi.,  on  an  an- 
cient MS.  of  A  rat  u*  ;  Champollion,  Trait!  a"  A  rchiologic  ; 
the  publications  of  the  Ecole  des  Chartes,  nnder  the 
directions  of  M.  Champollion.  at  the  Royal  Library  at 
Paris ;  Kopp,  Bilder  sums  Schriften  der  Vorxeit,  1819  ; 
Pal*o-Critica,  IM17.  The  most  valuable  compilation  of 
palsrographlc.ll  knowledge  Is  to  be  found  in  the  Trait!  de 
Diplomatique  oX  the  Denedictines  of  St.  Maur,  6  vols. 
4to.  174H.  Sec  also  Majfei,  Istoria  Diplomat  tea,  1727  ; 
Trom  belli.  Arte  di  Conoscere  VF.tA  de'  Codici,  177*.  Rut, 
as  Mr.  Ottley  truly  observes,  "  nothing  It  more  fallacious 
than  the  Idea  of  being  able  to  determine  the  ages  of  an- 
cient inscriptions  from  the  particular  forms  of  their  cha- 
racters ;  and  It  Is  mere  folly  upon  such  grounds  to  at- 
tempt to  build  any  solid  argument." 

PALEONTOLOGY.  (Gr.wmXsuH;  sv.  being ;  Xsyt, 
a  disco  ttr re.)   The  branch  of  soological  science  which 
treats  of  fossil  organic  remains. 
PALEOTHK'RlUM^Gr.s^Osu^.  and  6«mi.) 

of  a  genus  of  extinct  Pachyderms.  It  was 
by  having  twenty-eight  complex  molar 
I,  and  twelve  Incisors,  four  in  each  jaw. 
that  the  pala»otheres,  like  The  tapirs, 
had  also  a  short  fleshy  proboscis.  Their  remains  cha- 
racterise the  gvpsum  quarries  belonging  to  the  eocene 
formations  near  Paris.  They  have  also  been 
the  corresponding  strata  of  the  Isle  of  Wight. 
About  twelve  species  of  this  extinct  genus  arc  already 


PALE'STRA.  (Gr.  wmXmtrrt*.)  Properly,  a  wrest- 
ling place  or  school  (wnX%,  tr  resiling) ;  and  hence  the 
place  where  public  games  of  strength  were  performed, 
and,  by  metaphor,  such  games  themselves  (stvdium  pa. 
lustra?,  Horace).  In  Architecture,  the  pala>stra  was  a 
part  of  the  gymnasium  (see  Fa  tit  an.  vi.  21.  2.,  and  23.4.). 
especially  appropriated  to  the  athletes.  The  art  of 
wrestling  was  termed  palarstrice  (sraAsurrgi**)). 

PALANQUPN.    A  sort  of  chair  or  chaise  used  by 
the  Chinese,  and  in  most  parts  of  the  East,  as  a 
874 


PALICI. 

conveyance  from  one  place  to  another.  They  are  fur- 
nished with  cushions  and  curtains ;  many  of  them  are 
fitted  up  in  the  most  costly  style,  and  are  usually  born* 
by  eight  men,  who  relieve  each  other  at  Intervals. 

PA'LATALS.  (Lat.  palatum,  tkepalmte.)  The  letters 
d,  g,  soft  and  hard,  j,  k,  I,  n,  and  q,  are  so  called,  from 
the  organ  chiefly  employed  in  their  pronunciation. 

PA'LATE.  ("Lat.  palatum.)  In  Anatomy,  the  roof  of 
the  mouth.  That  part  which  is  formed  by  the  lower 
portions  of  the  superior  maxillary  and  palatine  bones  la 
called  the  "  hard  palate  ; "  that  which  is  duo  to  the  ex- 
tension of  membranous  and  muscular  substance  unsup- 
ported by  bone  is  termed  the  "  soft  palate."  In  Zoology, 
the  modifications  of  the  bony  palate,  and  the  "  p 
ridges,"  and  other  ineq  unities  of  the  soft  parts  are  < 
in  the  discrimination  of  the  species  of  Mammalia. 

Palate,  In  a  flower,  is  the  convex  base  of  the 
lip  of  a  personate  corolla. 

PALA'TINATE.  The  name  formerly  given  to  two 
states  of  Germany,  which  were  designated,  by  way  of 
distinction,  the  Upper  and  Lower  Palatinate. and  though 
not  contiguous,  were  under  the  control  of  the  i 
reign  till  1620.  At  that  period  they 
changes,  which  it  would  be  out  of  " 
cate  ;  but  since  the  wars  of  the  first 
which  contributed  more  than  any  event  on 

k  ,  they  liave  been  di 

Palatinate  is  of  feudal  origin,  and  signTfieoii  a 
stricted  sense,  the  province  or  seigniory  of  a 
f.  r.  of  a  high  dignitary  during  the  middle  ages, 
ginally  held  office  in  the  court  of  the  sovereign, 
designated  the  comet  paiatii,  but  who  afterwards  ob- 
tained the  privilege  of  exercising  the  i 
and  jurisdiction,  within  his  own  province  br  < 
the  comes  paiatii  exercised  In  the  palace. 
PALATINE.  COUNTY.  See  Couhtt. 
PALATO-PHARYNGEUS.  A  muscle  which  arises 
at  the  root  of  the  uvula  and  soft  palate,  and  is  inserted 
into  the  upper  and  back  part  of  the  thyroid  cartilage  ;  it 
draws  the  uvula  and  soil  palate  downwards  and  back- 
wards, and  pulls  the  thyroid  cartilage  and  pharynx  up- 
wards. 

PALE.  (Lat.  pal  us,  a  slake.)  In  Heraldry,  the  first 
and  simplest  kind  of  ordinary.  It  is  bounded  by  two  ver. 
tical  lines,  at  equal  distances  from  the  sides  of  the  es- 
cutcheon, of  which  it  encloses  one  third.  It  seldom  con- 
tains more  than  three  charges.  The  pallet,  when  borne 
by  itself,  is  one  half  of  the  pale  :  but  sometimes  as  many 
as  three  pallets  are  borne  together.  A  coat  bisected  by  Is 
vertical  line,  with  a  different  field  on  each  side  of  it,  is  said 
to  be  party  (or  divided)  per  pale.  The  pale  Is  a  very  an- 
cient and  honourable  bearing. 

PALE.  WITHIN  THE.  An  expression  well  known 
in  Irish  history,  applied  to  that  portion  of  Ireland  to 
which  for  some  centuries  after  its  invasion  by  the  English, 
under  Henry  II.  In  1172,  the  dominion  of  the  latter  was 
confined.  The  limits  of  the  pale  seldom  extended  beyotid 
the  modem  province  of  I/rinster.  and  were  frequently 
much  less  considerable.  {Statistic*  of  the  British  Um- 
pire, vol.  I.  p.  429.) 

PA'LE.E.   (Lat.  palea,  eJu\ff".)   A  name  given  to 
bracts  that  are  stationed  upon  the  receptacle  of  Cc 
poslta*  between  the  florets,  and  having  generally  a  tn« 
branous  texture  and  no  colour  ;  also  I 
of  the  flowers  of  grasses. 

PA'LES.  The  Italian  goddess  presiding  over  cattle, 
who  was  worshipped  with  great  solemnity.  Her  festivals, 
called  Paltitm,  were  celebrated  on  the  21st  of  April,  the 
day  upon  which,  according  to  tradition,  the  foundations 
of  Rome  were  laid  by  Romulus  —  the  dies  natalis  urbis 
a  great  rustic  holiday.  On  this  day  Use 
nirincd  their  flocks  by  making  them 
round  a  great  fire  made  of  laurel,  pine,  and  olive  f 
sprinkled  with  sulphur.  An  offering  of  wine, 
millet  was  then  placed  on  the  altar  of  the  goddess,  who 
was  entreated  to  bless  the  earth  and  the  flocks  with 
fecundity,  and  to  avert  Injury  from 
terapoMio  is  fre^uently^w ri lJrnt^^/'as 


PALE'TTE.  (Fr.)  In] 
by  a  painter  while  at  work,  on 
ranged  In  their  various  tints. 

PA'LFRRY.   A  won" 
and  romances  to  signify  a  small  or  , 
is  fit  for  a  lady's  use.   It  Is  also 
writers  for  a  horse  used  b 
occasions. 

PALI'CI.  In  Grecian  Mythology,  twin  divinities, 
worshipped  in  Sicily,  and  especially  in  the  neighbourhood 
of  Etna ;  sons,  according  to  some,  of  Jupiter  and  Thalia, 
the  daughter  of  Vulcan  ;  according  to  others,  of  Vulcan 
and  .Etna,  daughter  of  Ocean.  '1  heir  heads  appear  on 
coins  of  Catania.    Their  name  I*  said  to  be  derived  from 
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PALILLOGY. 


their  mother  had  borne  thorn.    ( .tltc^ui.  AStna,  apnd 
Saturn,  j  19.)  Their  celebrated  Sicilian  temple 


lb,  Virgil:- 

Pinf-ai*  ubi  et  i>l»c»Uli»  an  Palici. 

FALl'LLOGY,  or  PALILOGY.  (Gr.  wuXn,  again, 
*nd  Kiy*,  I  speak. )  In  Rhetoric,  the  repetition  of  a 
word,  or  fragment  of  a  sentence,  for  the  take  of  greater 
energy :  alto,  epanalepsls  and  epiteuxit.  Thus,  Cicero 
(are  Ctec.  is.  24.),  "  Ferro,  lnqult, terro.  te reject; "  **  The 
living,  the  living,  shall  praise  thee  "  ( Psalms).  A  peculiar 
species  of  palilogy,  also  called  deuterologia,  or  anadi- 
p/osn,  is  where  the  last  word  of  averse,  or  of  a  paragraph 
in  prose,  is  repeated  at  the  beginning  of  the  neat :  — 

—  rapervenit  .t^l*  — 
Mf.\*  naUduro  pul«  hrrrluia.  Vlrg. 

-OW  innocent  itero  — 


PA'LIMPSEST.  (Gr.  wmXn,  again,  and  >4>«*.  I  rub 
or  rffUct. )  The  name  given  to  a  sort  of  parchment,  from 
which  whatever  was  written  thereon  might  be  erased,  so 
as  to  admit  of  its  being  written  on  anew.  The  term  means 
literally  twice -rubbed  ( mrmbrana  iterum  abrasa,  ckarta 
tleletiiii),  not  as  the  glossary  of  Ducange  would  seem 
to  denote,  because  the  parchment  had  twice  undergone 
erasure,  or  the  writing  been  twice  obliterated  .  but  be* 
cause  it  had  been  twice  prepared  for  writing,  which  was 
principally  effected  by  rubbing  It  with  pumice,  first  in 
the  course  of  manufacture  after  the  skin  had  been  cured, 
and  again  by  the  same  process  after  the  original  writing 
hod  been  taken  away  by  washing  or  in  any  other  manner. 
The  strict  and  precise  sense  of  palimpsest  Is,  therefore, 
"twice  prepared  fur  writing;  '  the  repetition  of  such 
preparation  being  the  prevailing  Idea  In  the  etymology, 
sad  not  erasure,  as  some  have  erroneously  supposed. 
The  great  antiquity  of  the  practice  of  making  palimpsests 
may  be  gathered  from  an  extract  from  a  letter  from  Ci- 
cero to  Trcbatius  :  — "  Ut  ad  epistolas  tuas  redeam, 
caters  belle,  Ac;  nam  quod  in  pallmptscsto,  laudo  equidem 
ptnimoniam  ;  sed  miror  quid  in  ilia  chartula  fuerit,  quod 
drlere  maluerit  quam  hssc  non  scribere ;  nisi  forte  tuas 
formulas.  Non  enim  puto  te  meas  epistolas  delere,  ut 
fponas  tuas.  An  hoc  lignlnras,  nihil  fieri  ?  Frigere  te  ? 
N>  cfaartam  quidem  tibl  suppeditare  ?"  ( Cie.  ad  Fam., 
1.7.  c.  18.)  But  while  there  can  be  no  doubt  as  to  the 
antiquity  of  this  practice,  the  attention  of  the  learned 
was  first  directed  to  the  subject  In  modern  times  by 
Montfaucon,  in  a  curious  essay  entitled  Dissertation  tur 
la  Flsmte  appelUe  Papyrus,  a  e  ,  which  appeared  in  the 
Hem.  de  V  Acad.  Fran.,  vol.  vl. ;  and  in  which  the  origin 
of  the  Palimpsest  MSS.  Is  briefly  and  plainly  described 
iu  the  following  words  :  — 

■  C«U  (le  papier  bombycin)  vlnt  fort  1  propos  dans  un 
ttnp*,  ou  II  parolt  qu'U  y  avoit  grande  disette  de  par- 
rhetnin  ;  ce  qui  nous  a  fait  perdre  plusieurs  anciens  au- 
leurs:  voicy  comment.  Depuis  le  Vie  siecle.  les  Grecs, 
P'ongei  dans  l'ignorance.  aaviterent  de  racier  let  ecri- 
tures des  anciens  MSS.en  parchemin, et  d'en  dter.  autant 


qu  ili  pouvoient.  toutes  les  traces,  pour  y  ccrtrc  des  livres 
d  F.rtise :  ce  fut  alnsl  qu'au  grand  prejudice  de  la  repub- 
Hqu-  des  •«  P'>l>  bes,  les  Dions,  les  Dlodores  de 

jhoses  en  Trlodions,  en  Pentecotu/res.en  Ho- 
en  dautres  livres  d'EglUe.  Aprds  une  exacte 
je  puis  assurer  que  des  livres  ecrits  sur  du 
,  depuis  le  I2e  siecle,  j'en  ay  plus  trouve  dont 
rack-  1'ancienne  ecriture,  que  d'autres.  Mais 
I  tons  les  copistes  n'ostolcnt  pas  egalement  habiles 
-r  alnst  ce*  premiers  auteurs,  11  s'en  trouve  quel- 
-uiu  ou  Ton  peut  lire  au  moins  une  partie  de  ce  qu'on 
E  voulu  raturer." 
vVe  have  already  seen  that  the  practice  of  which  Mont- 
faucon speaks  had  a  much  more  ancient  date  than  that 
■»hich  he  assigned  to  it;  although  it  was  in  all  proba- 
bility most  frequent  during  the  middle  ages,  when,  in 
f'wtequence  of  the  scarcity  and  expense  of  parchment, 
*ud  the  growing  demand  for  the  writings  of  the  fathers 
*"d  of  books  of  devotion,  the  monks  were  induced  to 
■fee*  the  writings  of  the  ancient  authors  to  make  room 
f"f  their  own.  Our  limits  preclude  us  from  entering  at 
Icorth  into  the  meant  adopted  by  the  monks  of  effacing 
the  original  writing,  or  of  that  still  more  interesting 
process  by  which  in  recent  times  the  original  writing  has 
been  again  brought  to  light,  and  which  has  thus  put  us  in 
pntsettion  of  some  most  valuable  works  and  fragments 
°f  the  classic  authors  which  had  been  given  up  as  lost. 
(>n  these  points  we  beg  to  refer  the  reader  to  an  able  ar- 
ticle in  the  Edm.Rev.  vol.  xlvill.,  in  which  all  that  has 
he*n  done  in  the  restoration  of  ancient  MSS.  is  set  forth 
*ith  great  clearness  and  brevity  ;  and  shall  content  our- 
wives  with  observing,  that  the  most  important  of  these 
discoveries  are  the  treatise  of  Cicero,  De  Republic  a, 
*Mch  was  found  in  the  Vatican  library  at  Rome,  in  a 
IS.  which  had  been  rewritten,  with  a  Commentary  of 


PALLETS. 

former  the  learned  world  is  indebted  to  Angelo 
the  principal  librarian  of  the  Vatican  library  at  Romei 
who  may  indeed  be  regarded  as  the  hero  of  palimpsests  ; 
and  for  the  latter  to  the  labours  of  Bltihm  and  Goeschen, 
who  were  sent  to  Rome  for  the  purpose  of  examining 

A  verse  or  line  which  was  the  same  i 
wards  or  forwards.    The  well-known 
been  put  Into  the  mouth  of  the  devil  i 
examplo :  — 

PALINGENE'SIA.    (Gr.  r«JU,.  and 
In  Philosophy,  a 

of  th 


le  destruction  and  reproduction  of  worlds 
living  beings  it  oriental  ;  but  the  word  In  question 
to  be  of  Stoical  origin.  (Diog.  Laert.  vii.  72.) 
are  said  to  have  held  that  the  demlurgus,  or 
absorbed  all  being  In  himself,  and  reproduced 
it  out  of  himself.  In  the  language  of  the  New  Testament, 
It  is  uted  for  moral  regeneration.  (Titus,  ill.  8.) 

PA'LINODE.  (Gr  -»-»>.,,.  again,  and  *Jr,  song. )  In 
Poetry,  a  recantation :  properly,  a  piece  in  which  the  poet 
retracts  the  invectives  contained  in  a  former  satire.  (See 
Mem.  de  FAead.  des  Inter,  vol.  xil.) 

PALINU'RUS.  The  steersman  of  the  vessel  of  .Eneas, 
drowned,  according  to  Virgil,  off  the  coast  of  Italy  (,-f.n.v. ), 
and  afterwards  met  with  by  the  Trojan  hero  In  the 
shades.    A  promontory  on  the  coast  received  his  name. 

PA'LISADRS,  or  PAL1SADOS.  In  Fortification, 
stakes  driven  into  the  ground,  and  sharpened  at  the  top, 
for  the  purpose  of  defence  against  the  surprise  of  an 
enemy.  They  are  usually  9  or  10  feet  long,  and  planted 
so  as  to  make  an  angle  Inclining  outwards  from  the 


PA'LLA.  In  Latin,  the  long  outer  garment  appropri- 
ate to  Roman  females  of  respectable  rank.  A  part  of 
it  was  thrown  over  the  left  shoulder,  and  hung  down 
from  the  arm.  It  It  particularly  described  by  Apuleius. 
(Met.  x\.)  The  pal  I  a  was  not  worn  by  men,  except 
some  effeminate  persons  ;  although  the  long  robes  of 
barbarians  are  sometimes  called  by  its  name  by  Latin 

( MnrUal,  i.  93. T  ******  l°  b*V°  *  ,hortcr  P*11*- 

PALLA'DIUM.  (Gr.  IsasaAststo.)  A  wooden  statue 
of  Minerva  or  Pallas,  which  was  said  to  have  fallen  from 
the  tklet,  at  a  sign  to  Hut,  the  founder  of  Troy,  to  con- 
vince him  be  wat  under  the  guidance  of  Jupiter.  On  itt 
pretervation  depended  the  safety  of  Troy  ;  and,  accord- 
ingly, Ulysses  and  Diomed  were  commissioned  to  steal 
It,  and  performed  the  enterprise.  According  to  other 
accounts,  the  palladium  wat  conveyed  from  Troy  to  Italy 
by  JEneat,  and  was  afterward*  preserved  with  great  care 
In  the  temple  of  Vesta  at  Home.  The  word  palladium 
passed  into  European  languages,  in  which  it  signifies  that 
particular  law  or  privilege  which  is  regarded  as  the  safe- 
guard of  the  people's  liberties.    The  trial  by  ji 

oftheBru^hcoJtltutloA.*1 

Pallai.ii  m.  A  metal  discovered  In  1803  by  Wo 
associated  with  the  ore  of  platinum  It  resembles  pla- 
tinum in  colour  and  lustre,  and  it  is  ductile  and  malleable, 
but  very  hard.    \U  tpeclflc  gravlty^is  118. 

and  dissolved  by  nitric  acid  :  its  oxide  forms 

PA'LLAS,  or  more  properly  PALLAS  ATHK'NE. 
In  Mythology,  the  Grecian  goddess  of  wisdom,  identified 
at  a  later  period  with  the  Koman  Minerva,  to  whom  were 
assigned  all  the  attributes  of  her  Grecian  sitter.  The 
term  is  probably  derived  from  the  Gr.  vmXXm,  to  brandish 
a  spear.    See  Minerva. 

Pallas.  One  of  the  four  anal!  planets  which  revolve 
between  the  orbits  of  Mart  and  Jupiter,  discovered  by 
Dr.  Olbers,  of  Bremen,  on  the  28th  of  March,  1H02. 
Its  symbol  is  a  lance  %  .  On  account  of  the  minuteness 
of  this  planet,  and  the  nebulous  appearance  bv  which  it 
It  surrounded.  It  is  extremely  difficult  to  arrive  at  any 
certain  conclusion  respecting  its  real  magnitude.  Sir 
W.  Herschel  estimated  its  diameter  at  eighty  miles,  and 
Schroeter  at  2099  miles,  or  nearly  the  tlae  of  Mercury  ; 
but  astronomer*  prefer  the  former  measure.  The  light  of 
the  planet  undergoes  considerable  variations,  the  cause 
of  which  is  unknown.  The  following  are  the  elements 
of  the  orbit  given  by  Encke,  In  the  Berlin  Astrvnvnuschcs 
Jahrbuck  for  ls31 :  — 

Semi,  axis  major  •=  2*77263 
Eccentricity  =024199 


fusibility 
;  It  it  oxidised 
it  red  salts. 


Inclination  =  M  '  3.V  49"- 1 
Longitude  of  ascending  node  =  172°  38'  29"'8 
Longitude  of  perihelion  =  121°  5'  0"  b. 


The  motion  of  the  planet  in  itt  obit  it  greatly  ditturbed 
by  the  powerful  attraction  of  Jupiter.   See  Planet. 

^lad18!"4'"  "th      I'"lm*  *u*}hc ^'''v^0**0/00'™'  I     PA    edKT"th  'bClock  a,,d  VVatch-work.  *r*  <he  picoes 

i  ^*  balance  which  receive 
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PALLIOBRANCHIATES. 

the  immediate  impulse  of  the  swing-wheel,  or  balance- 
wheel.  They  are  of  various  forms  and  constructions, 
according  to  the  kind  of  escapement  employed. 

PALLIOBRA'NCHIATES,  PaUiobrauchiata.  (Lat. 
pallium,  a  mantle,  aud  branch  ia.  gills.)  The  name  of  an 
order  of  Acephalous  Mollusks,  including  those  in  which 
the  gill*  are  situated  on  the  internal  surface  of  the  lobes 
of  the  mantle. 

PA'LLIUM.  (Lat.  a  cloak.)  A  vestment  which,  by 
ancient  usage,  if  sent  from  Home  to  all  archbishops  of 
the  Roman  Catholic  church,  and  to  the  four  Latin  patri- 
archs of  the  East,  on  their  accession.  The  history  of  this 
usage,  and  the  gradual  submission  of  the  Western  patri- 
arch* to  it,  thereby  acknowledging  in  the  end  the  complete 
authority  of  the  see  of  Rome,  is  carefully  traced  by  M. 
Khein »  aid.  in  the  new  Encyclopedia  of  Ersch  and  Gruber, 
art.  "  Pallium."  It  is  now  a  short  white  cloak,  with  a 
red  cross,  encircling  the  neck  and  shoulders,  and  falling 
on  tlie  back.  It  was  the  custom,  at  the  period  of  the 
greatest  power  of  the  Roman  see  (Introduced  by  Gregory 
VII.  himself),  for  the  archbishop*  to  come  to  Rome  for 
the  purpose  of  receiving  it :  It  is  now  delivered  as  a  man- 
datory, or  merely  by  a  delegate  from  Rome.  Some 
simple  bishops  leceivc  the  pallium  as  a  mark  of  honour. 
The  cloth  or  which  the  pallium  is  made  Is  woven  from 
the  wool  of  ten  white  lambs,  blessed  at  Rome  on  the  fes- 
tival of  St.  Agnes,  and  deposited  ou  the  tomb  of  St.  Peter 
during  the  eve  of  his  festival. 

PALM.  ( Lat.  palma,  the  hand.)  An  ancient  measure 
of  length  taken  from  the  extent  of  the  hand.  There 
were  two  different  palms ;  one  corresponding  to  the  length 
of  the  hand,  and  the  other  to  the  breadth.  The  Roman 
palm  was  about  81  English  Inches.  The  English  palm  is 
understood  to  be  i  Inches. 

PALM A'RES.    (Lat.  palma.  the  hand.)  Muscles 
belonging  to  the  hand.    The  ualiaaris  brevis  is  situate 
between  the  wrist  and  little  linger,  and  assists  in  co 
trading  the  palm  of  the  hand ;  the  palmaris  lougus 


situate  on  the 

PALMER.  In  Eccleaiaatical  History,  a  name  popu- 
larly given  to  crusaders  returned  from  the  holy  war,  or 
pilgrims  from  Palestine,  from  the  branch  of  palm-tree 
which  they  were  wont  to  carry  with  them  as  a  staff  iu 
commemoration  of  their  journey. 

PA'LMIPEDS,  Palmipedes.  (Lat.  palma,  a  palm. 
and  pes,  a/oot.)  The  name  given  by  Cuvier  and  Tem- 
minck  to  an  order  of  birds  corresponding  to  the  Anscres 
of  Llnn«ui,  and  the  Satatora,  or  swimming- bird*,  of 
llliger. 

PA'LMISTRY.  (Lat.  palma,  the  hand.)  A  species 
of  divination,  which  foretold  future  events  from  the  in- 
spection of  the  lines  and  marks  on  the  hand*  and  lingers. 
See  Cm  rom  a  not. 

PALM  OIL.  An  article  imported  from  the  west  coast 
of  Africa:  It  is  solid,  and  of  a  reddish-yellow  colour.  It 
Is  used  in  the  manufacture  of  soap :  candles  have  been 
made  of  its  stearine,  and  it  Is  sometimes  burned  in  lamps, 
and  made  into  ointments.  It  is  chiefly  the  produce  of 
the  Elwius  Guitumtis. 

PALM.  ORDER  OF  THE  FRUITFUL.  A  society 
formed  in  1617  in  Germany,  and  connected  by  a  species 
of  chivalrous  institution,  for  the  preservation  and  culture 
of  the  German  language.  Lewi*,  prince  of  Anhalt.  was 
the  first  head  of  the  order.  This  body  is  said  to  have 
done  much  for  the  German  language,  but  to  have  ended 
by  attempting  too  much  in  the  way  of  refinement  and 
Innovation.  It  was  dissolved  in  1680.  (Ersch  and  G ruber  i 
Encyclopaedia.) 

PALMS,  called  by  Linnieus,  from  their  noble  and 
stately  appearance,  the  princes  of  the  vegetable  kingdom, 
are  a  natural  order  of  Arborescent  End  >gens,  chiefly  In- 
habiting the  tropics,  distinguished  by  their  fleshy,  colour- 
less, six-parted  flowers,  enclosed  within  spathes;  their 
te  embryo,  lying  in  the  midst  of  albumen,  and  remote 
the  hilum ;  and  rigid  plaited  or  pinnated  inarticu- 
called  fronds.  Wine,  oil.  flax, 
flour,  sugar,  and  salt,  says  Humboldt,  ai 
this  tribe;  to  which  Von  Martius  adds 
weapon*,  food,  and  habitations.  The  m 
cie*  is  the  cocoa-nut.  Their  wounded" stems,  or  spathei. 
yield  in  abundance  a  saccharine  fluid,  known  in  India  by 
the  name  of  toddy.  The  succulent  rind  of  the  date  is  a 
most  nutritious  as  well  as  agreeable  fruit.  Sago  is  yielded 
by  the  interior  of  the  trunks  of  nearly  all,  except  Areca 
catechu,  the  well-known  pisang.  or  betel-nut :  the  fruit 
of  the  latter  species  is  remarkable  for  its  narcotic  or  in- 
toxicating power.  The  common  canes  or  rattans  of  the 
shops  are  the  flexible  stems  of  species  of  the  genus  Ca- 
lamus. 

PALM-SUNDAY  (Dominica  Palmamm.  Pascha  Flo- 
rlduin).  the  Sunday  before  Easter,  is  the  day  of  celebra- 
tion of  the  triumphal  entry  of  Christ  into  Jerusalem.  Hut 
the  custom  of  carrying  palm  branches  on  particular  days 
of  festivity  {dtu»c**iM )  was  an  older  Jewish  observance. 
The  feast  of  Palm  Sunday  appears  to  have  been  observed 
all  along  in  the  Eastern  church,  but  is  said  to^havc  been 
1  In  the  WeaC  by  Gregory  the  Great. 


PAN  ATHENE  A. 

for  the  day  la  by  the  V« 


known 

Bede. 

PALP.  (Lat.  palpus,  a  feeler.)  A  jointed 
organ,  attached  in  pairs  to  the  labium  and  r, 
1  respectively    labial"  and 


sects,  and  termed 
palpi,  or  feelers. 

PALPA'TORS.  Palpalores.    The  name  of  a  family 
of  Clavlcorn  beetles,  including  those  which  have  very 
long  maxillary  feelers,  or  pulps. 
PALSY.   See  Pakalym*. 

PALU'DAME'NTUM.  The  peculiar  military  dre<n 
of  a  Roman  general  (Imperator),  in  the  time*  of  the 
republic  ( A  put.  Apologia),  afterwards  adopted  by  the 
emperors.  It  was  worn  only  In  the  campaign,  and  ex- 
changed for  the  toga  in  Rome.  Vitellius.  according  to 
Tacitus,  was  advised  not  to  enter  the  city  In  It,  as  It 
would  be  making  it  look  like  a  city  taken  by  storm.  {Hist. 
II.  89.    See  Mem.  de  I' Acad,  des  inscr.  vol.  xxt.) 

PALUDI'NA.  (Lat.  palus,  a  marsh.)  A  genus  of 
fresh,  water  or  marsh  snails  ;  so  called  from  their  location 
in  marshes,  ditches,  and  slow  streams.  Many  specie*  are 
common  in  Great  Britain ;  a  beautiful  example,  call-  1 
the  agate  marsh-shell  (Palndina  achatina.  lam.),  maj 
be  found  in  the  smaller  tributaries  of  the  Thames. 

PA'MPAS.  The  name  given  to  one  of  the  great  sys- 
tems of  South  American  plains,  which  can  scarcely  with 
propriety  be  called  deserts,  inasmuch  as  they  are  covered 
with  luxuriant  herbage,  and  inhabited  by  vast  herds  of 
wild  cattle  and  droves  or  horses.  The  region  of 
Pampas  forms  the  basins  of  the  Paraguay  and  La 


ing  south 
(  Tratlfs  Physical 
A  word  for  which 


and  includes  the  vast  plains  of  Buenos  Ayres.  extending 
from  the  foot  of  the  eastern  ridge  of  the  Andes  to  the 
"  sea-like  Plata,"  and  stretching  southward  into  the  dc- 

rw^hatl 
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gies  have  been  su 
threaded  page,  i.e. 
while  others  consider  it  to  b 
pier,  or  papier,  paper.  It  signifies  a 
essay,  generally  speaking  on  some  subjects  of  i 
interest,  which  excites  public  attention  at  the  time  of  iu 
appearance.  We  commonly  understand  by  the  word 
pamphlet  a  production  of  the  above  character  when  it 
comes  from  the  publishers  merely  stitched  together  in 
sheets,  and  not  bound.  The  word  is  of  considerable  an- 
tiquity, being  used  by  Chaucer.  Pamphlets  became  of 
common  use  in  political  and  religious  controversy  about 
the  middle  of  the  16th  century ;  in  England,  under  the 
reign  of  Elizabeth;  in  France,  during  the  wars  of  re- 
ligion. 

PA'MPRE.  (Fr.  ;  from  Lat.  pampinus.  a  clutter  ^ 
grapes. 

PAN.  (Gr.  II»».)  The  chief  rural  divinity  of  the 
Greeks,  who  presided  over  flocks  and  herds.  He  was 
said  by  some  to  be  the  ton  of  Mercury  ;  and  hie  birth- 
place was  Arcadia,  to  which  province  his  worship  *eeu\s 
to  have  been  confined  in  early  timet.  The  introduction 
of  his  worship  into  the  other  Grecian  states  U  thus  ac- 
counted for.  When  Philippides,  an  Athenian  courtier, 
was  traversing  Mount  Parthenius,  above  Trgea.  a  aho't 
time  before  the  battle  of  Marathon,  he  was  encountered 
by  Pan,  who  commanded  him  to  ask  the  Athenian*  why 
they  paid  no  respect  to  a  divinity  who  had  ever  be«-n 
friendly  to  them,  and  was  still  ready  to  promote  their 
welfare ;  and  in  consequence  of  this  remonstrance  the 
Athenians,  after  the  defeat  of  the  Persians,  dedi 
temple  to  this  divinity  beneath  the  Acropolis, 
pitiated  his  favour  by  annual  sacrifices  and  tor 
lie  was  represented  with  the  head  and  breast  of  an  i 
man.  while  his  lower  parts  were  like  the  hind  quarters  of 
a  goat,  whose  horn*  he  likewise  bore  on  bis  forehead. 
His  emblems  were  the  shepherd's  crook  and  pipe  of 
•even  reeds,  his  own  invention.  The  name  Pan  I*  de- 
rived probably  from  the  Gr.  t«i«,  to  tend  flocks,  w 
as  being  the  most  general  mode  of  life  in  primitive  , 

"*  **V*»s~~^ 
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power  of 

*'A.  (Grin, 
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Knit  with  the  Grace*  and  the  Houn  in  <Un< 
Led  on  the  eternal  tpring. 

PANACE'A  (Gr.  wa,,  all,  and  mnustm,  I 
nines  a  remedy  which  professe*  the  power  of 
of  diseases.    The  word  is  said  to  be  1 
a  daughter  of  Esculapius,  the 
to  whom,  in  conjunction  with  her  bet 

•w 

and 

the  Inhabitants  of  Attica,  celebrated  in 
nerva.    There  were  two  solemnities  of  this 
gnat  and  little.    The  former  were  celebrated  once  i 
every  five  years  ;  the  latter  in  every  third  year,  or,  a*  tome 
think,  every  year.    The  exhibitions  at  these  festivals 
were  torch  races, 
with 


of 

e.  the 


atic.  and  mudcal.  and  i«wt»cal 


Digitized  by  Google 


PANCARTES. 

Panathenra,  the  sacred  stole  (rirXmj),  decorated  by  the 
hands  of  chosen  virgins  with  embroidery  representing 
the  deeds  of  heroes  and  patriot*,  was  hung  like  a  sail  on 
a  machine  in  the  form  of  a  ship,  and  thus  conrcyed  up  to 
the  Acropolis  in  a  procession,  and  placed  on  the  statue  of 


P\NCA'KTES.  or  PANCHART*.  In  Diplo- 
matics, royal  charters,  in  which  the  enjoyment  of  all  his 
pensions  (enumerated  in  the  instrument)  is  confirmed 
to  a  subject.  The  word,  however,  is  used  iu  other  and 
looter  significations. 

PANCRA'Tl UM.  (Gr.  «-a»x;«ri«* ;  from  «-«»,  all,  and 
•f*rt».  to  tuMuc  .)  A  kind  of  athletic  contest  practised 
by  the  Greeks,  which  combined  wrestling  and  boxing 
together. 

F.VNCRF.AS.  (Gr.  «r*t,  and  t.-.  fiesh,  from  its 
fleshy  consistence.)  A  glandular  viseusof  the  abdomen, 
situated  under  and  behind  the  stomach  ;  its  duct  enters 
the  duodenum,  into  which  it  conveys  a  fluid  very  like  the 
saliva.  Its  use  appears  to  dilute  the  bile,  and  render  it 
more  miscible  with  the  food.  It  is  commonly  called  the 
su-retbread  in  animals. 
PANDiEMO'N  IUM.  (Gr.  »•».  and  a  demon.) 

by  Milton  on 


Of  Ratmn  and  lus  pier*.  '  Pit.  Lost,  I.  81 . 

PAXDAN A'CKf.  (Pandanus,  one  of  the  genera.) 
A  natural  order  of  Arborescent  Kndogrns  inhabiting  the 
Indian  Archipelago,  and  most  of  the  tropical  islands  of 
the  old  world.  They  have  the  aspect  of  gigantic  pine- 
apples, bearing  the  flowers  of  a  sparganium  |  and  are  re- 
markable among  arborescent  Monocotyledons  for  their 
constant  tendency  to  branch,  which  is  always  effected  in 
a  dichotomous  manner ;  and  also  for  their  leaves  being 
arranged  so  distinctly  in  a  spiral  manner  that  they  have 
acquired  the  common  name  of  screw  pt net.  The  seeds 
of  Pandanus  are  eatable. 

PA'NDECTS,  or  DIGEST.  (Gr.tr«»}i*r«s ;  fronwssr, 
every  thing,  and  4iX«imu.  / receive.)  The  peat  compila- 
tion of  the  Roman  law  published  by  the  Emperor  Jus- 


hnjm  .a  gift.) 
)gy.  the 


PANDO'RA.  (Gr.srsiv, 
aU-g,ped.  In  Grecian  Mythology,  the  name  given  to  the 
first  mortal  female,  according  to  He* tod,  that  ever  lived, 
hbe  was  formed  of  clay  by  Vulcan,  at  the  request  of 
Jupiter,  and  was  created  tor  the  purpose  of  punishing 
Prometheua  (.see  Prometheus)  for  his  numerous  im- 
pieties. All  the  gods  vied  in  making  her  presents  :  thus, 
from  Venus  she  received  beauty,  from  the  Graces  the 
power  of  captivating  ;  Mercury  taught  her  eloquence,  and 
Minerva  wisdom  ;  But  Jupiter  gave  her  a  box  filled  with 
innumerable  evils,  which  she  was  desired  to  give  to  the 
man  who  married  her.  She  was  then  conducted  to  Pro- 
metheus, who,  sensible  of  the  deceit,  would  not  accept  of 
the  present  ;  but  his  brother  Eplmetheus,  not  gifted  with 
the  same  prudence,  fell  a  victim  to  Pandora  s  charms, 
accepted  the  boa,  from  which  on  its  being  opened  there 
issued  all  the  ills  and  diseases  which  have  since  continued 
to  afflict  the  human  race.  Hope  alone  remained  at  the 
bottom  of  the  box,  a*  the  only  consolation  of  the  troubles 
of  mankind. 

PANDOtT'RS.  A  kind  of  light  infantry,  formerly  or- 
ganised as  separate  corps  in  the  Austrian  service  ;  raited 
from  the  Servian  and  Kaacian  Inhabitants  of  the  Turkish 
frontier,  and  originally  under  leaders  of  their  own,  styled 
Harumhachas.  Since  1 7*5,  they  have  been  Included  In 
the  regular  army. 

PANDURIFORM.  Literally,  fiddle-shaped ;  applied 
by  botanists  to  the  leaves  of  some  plants. 

PASEGY'RIC.  (Gr.  Xiy*t  *m*iyvti*H,  a  speech  ad- 
drrntd  to  a  general  assembly,  and  xn,t,yveu,  panegyric.) 
In  Oratory,  an  eulogy  or  harangue,  written  or  siwken,  in 
1  of  an  individual  or  body  of  men.  Among  the  an- 
were  recited  in  praise  of  the  departed  on 
mn  assemblies  :  hence  the 
ans,  the  baser  practice  pre- 
of  reciting  panegyrical  orations  on  distinguished 
littng  persons  in  their  presence.    Among  the  moderns. 

chiefly  confined  to  funeral 
In  France,  however,  the 


enu;ic  societies  on  the  decease  of  a  member,  bear 
thing  of  the  character  of  classical  panegyrics. 

PA'NEL.  In  Ijw,  snld  by  Sir  II.  Spolman  to  mean 
"schedula,"  or  "  pagina,"  as  a  panel  <>t  parchment,  ike. 
It  commonly  designates  the  roll  containing  the  names  of 
jurors  whom  the  sheriff  returns  to  pass  on  a  trial.  In 
Scottish  law,  the  accused  person  in  a  criminal  action 
from  the  time  of  his  appearance  is  styled  the  "  pannel." 

PA'S  I C  (Lat.  Pan),  is  usually  applied  to  a  sudden 
and  groundless  alarm.  The  word  originated  in  the 
stratagem  which  Pan  bad  recourse  to,  during  the  Indian 
expedition  of  Ilacchus,  on  being  surrounded  by  a  nu- 
merous army;  vis.  ordering  his  men  suddenly  to  raise 
a  simultaneous  thout,  which,  favoured  by  the  echoes 
if  a  rocky  valley,  had  the  appearance  of  so  augmenting 


PANTAGRAPH. 

their  numbers  that  the  enemy  were  inspired  by  terror, 
and  instantly  took  to  flight. 

PA'NICLE.  A  form  of  Inflorescence  In  which  the 
primary  axis  develops  secondary  axes,  which  themselves 
produce  tertiary ;  or.  in  other  words,  a  raceme  bearing 
branches  of  flowers  in  place  of  simple  ones. 
PA'NNEL,  or  PANEL.  (Fr.  panneau.)  In  Arch I- 
area  sunk  from  the  general  face  of  the  sur- 
rork.  In  Joinery,  it  is  a  tympanum,  or  thin 
wood,  framed  or  received  in  a  groove  by  two 
mounters  or  upright  pieces,  and  two  traverses  or  cross 
pieces. 

PA'NOPLY.  (Gr.  was,  and  sVXat,  armour.)  Literally 
all  the  armour  that  can  be  worn  for  defence; 


PANO'PTICON.  (Gr.  «•«»,  and  sarspuu,  I  see.)  A 
term  coined  by  Jeremy  Bcntham  to  denote  the  plan  of 
the  prison  which  lie  designed  and  recommended  for  adop- 
tion In  his  Theory  of  I'umthmcnts.  This  building  was 
distinguished  by  three  leading  properties,  for  an  account 
of  which  the  reader  is  referred  to  vol.  xxii.  of  the  Edin. 
Review,  pp.  19, 2C. ;  but  Its  greatest  peculiarity  consisted 
in  Its  form,  and  in  the  disposition  of  its  cells,  which  were 
so  constructed  that  the  inspector  could  see  each  prisoner 
at  all  times  without  himself  being  seeo ;  and  hence  the 
origin  of  the  term. 

PANOHA'MA.  (Gr.  *«..<>//,  ande*«*.  lute.)  A  picture 
In  which  all  the  objects  of  nature  that  are  visible  from  a 
single  point  are  represented  on  the  Interior  surface  of  a 
round  or  cylindrical  wall,  the  point  of  view  being  In  the 
axis  of  the  cylinder.  The  rules  according  to  which  the 
different  objects  are  represented  in  perspective  are  easily 
deduced  from  the  consideration  that  the  lines  on  the  pano- 
rama arc  the  intersections  of  the  cylindrical  surface  of  the 
picture  with  one  or  more  conical  surfaces  having  their 
summits  at  the  point  of  view,  and  of  which  the  bases  are 
the  lines  of  nature  which  the  artist  proposes  to  represent. 
In  executing  this  kind  of  perspective  the  artist  divides 
the  horison  into  a  considerable  number  of  parts,  twenty, 
for  example,  and  draws,  in  the  ordinary  way,  on  a  plane 
a  perspective  view  of  all  the  objects  comprised  in 
portions  of  the  horison .    He  then  ] 


presenting  the  development  of  the  cylindrical 
twenty  drawings,  in  as  many  vertical  and  pa- 
s ;  and  the  picture  is  completed  by  stretching 


stripes  ;  and  tl 
the  canvass  on  the  cylindrical  wall  of  the  rotunda  whicfi 
is  to  contain  the  panorama.  When  a  painting  of  this 
kind  is  well  executed.  Its  truth  Is  such  as  to  produce  a 
complete  Illusion.  No  other  method  of  representing  ob- 
jects is  so  well  calculated  to  give  an  exact  idea  of  the 
general  aspect  and  appearance  of  a  country  as  seen  all 
round  from  a  given  point. 

The  first  panorama  exhibited  In  London  was  painted 
by  Barker  In  1793 ;  it  represented  the  objects  about 
Portsmouth  and  the  Isle  of  Wight.  A  panorama  of  Lon- 
don was  the  first  that  was  introduced  into  Germany,  In 
1  WO.  Since  that  time  they  have  become  common  in  all 
the  principal  cities  of  Europe. 

PANSTE'REOR  A'MA.  (Gr.  *•«»;  meiie.  solid,  and 
i**m,  J  see.)  In  Rilievo,  a  model  of  a  town  or  country 
In  cork,  wood,  pasteboard,  or  other  substances. 

PA'NSY.  (Fr.  pen see,  a  thought.)  A  term  applied 
chiefly  to  the  garden  varieties  of  Viola  tricolor,  and  others 
which  arc  usually  cultivated  under  the  name  of  heart's 
ease.   See  Viola. 

PA'NTAGRAPH.  (Gr.  w.and  Msjf*  I  write.)  Fre- 
quently but  Improperly  written  Pentagraph.  An  instru- 
for  copying,  reducing,  or  enlarging  plans.    It  consists  of 


C  D,  made  of  wood  or  brass,  and 
having  the  two  sides  B  A  and 
B  C  extended  to  double  their 
length.  The  side  AD  and 
branch  A  E  are  graduated  from 
A,  in  such  a  manner  that  if  O 
and  T  be  corresponding  divi- 
sions. AO  is  to  BO  In  the 
same  ratio  as  A  T  to  B  E  or 
B  F.  Small  sliding  boxes  for 
holding  a  pencil  or  tracing 
point  are  brought  to  the  cor- 
responding graduations,  and 
in  their  positions  by 
and  a  third  is  fixed  at 


J?r     screws,  and  a  third  is  fixed  at 
the  point  F.    Now.  since  in 
every  position  of  the  Instrument  the  two  sides  A  D  and  B  F 


areparallel.and  the  points  O  and  Tare  so  taken  that  OA  : 
A  T : :  O  B  :  B  F,  the  three  points  O,  T,  and  F  must  neces- 
sarily  range  In  a  straight  line  ;  consequently,  if  any  one  of 
these  three  points  be  taken  as  the  centre  of  motion,  and 
another  of  them  be  carried  along  the  boundaries  of  any 
figure,  the  third  wilt  trace  out  a  similar  figure,  reduced 
or  enlarged  according  as  it  Is  nearer  to  or  farther  from 
the  centre  of  motion  than  the  point  which  is  carried 
along  the  figure  to  be  copied.  Suppose  the  point  O  to 
be  made  the  centre  of  motion,  the  tracer  to  be  fixed  at 
F,  and  the  crayon  or  drawing  point  at  T,  the  division 
of  A  D  corresponding  to  O ;  then,  while  F  is  carried  along 
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any  figure,  T  will  describe  a  similar  figure  reduced  in 
the  proportion  of  OTtoO  F,  or  of  O  A  to  O  B.  But  if 
the  tracer  be  fixed  at  T,  and  the  drawing  point  at  F,  the 
copy  will  be  enlarged  in  the  proportion  of  O  B  to  O  A  ; 
or,  if  the  fulcrum  be  placed  at  T,  the  tracer  at  O,  and  the 
crayon  at  F,  the  figure  delineated  will  be  enlarged  in  the 
proportion  of  OTto  T  F.  If  the  point*  O  and  T  be 
brought  to  coincide  with  B  and  D,  and  the  fulcrum  be 
placed  at  D  ;  then,  the  distance  R  D  and  D  F  being  equal, 
the  original  figure  will  be  transferred  into  a  copy  of  ex- 
actly the  same  dimensions.  The  pantagraph  was  in- 
vented by  the  Jesuit  Christopher  Schemer  in  1603, 
and  is  described  by  him  in  a  tract  entitled  Pantograph  ice 
time  Art  Detineandi,  ffc,  published  at  Home  in  l<j*23. 
A  more  perfect  instrument  for  accomplishing  the  same 
objects  has  recently  been  invented  by  Professor  Wallace 
of  Edinburgh,  who  has  given  it  the  name  of  Eidograph: 
tor  a  description  of  which  see  the  Transactions  of  the 
Royal  Society  of  Edinburgh,  vol.  xiil. ;  or  Wallace's  Geo- 
metrical Theorems  and  Analytical  Formula,  1S39.  Both 
instruments  may  be  so  modified  as  to  produce  a  reversed 
representation  of  the  figure  to  be  copied ;  an 
which  is  extremely  useful  for  the  purposes 

PIPA*N?Al"(?On!  "onroffie  chief  characters  in  all 

article  of  modern  dress  has  derived  iu  name.    Hi.  name 
is  said  by  antiquarians  to  be  derived  from  the  Italian 
words  "  PianU-leone,"  as  It  were  the  "  lio 
in  allusion  to  the  boastful  language  of  the 
(See  Lord  Byron 's  Childe  Harold,  canto iv.)  The 
taloon  of  the  original  Italian  pantomime  was  a  " 
burgher. 

PANTE'CHNICON  (Gr.  ni,  and  nxm,  art),  signi- 
fies  a  place  in  which,  as  the  term  Imports,  every  species 
of  workmanship  U  collected  and  exposed  for  sale.  The 
large  building  near  Belgrave  Square  is  an  excellent  spe- 
cimen of  this  modern  invention. 

PA'NTHKISM.  (Gr.  Bat*  and  Sue,  God.)  In  Meta- 
physical Theology,  the  theory  which  identifies  nature,  or 
tin-  T3  r * » .  the  universe  in  its  totality,  with  God.  This 
doctrine  differs  from  atheism  in  the  greater  distinctness 
with  which  it  asserts  the  unity  and  essential  vitality  of 
nature ;  parts  of  which  all  animated  beings  are.  The 
most  ancient  Greek  philosophers  were  pantheists  in  this 
sense  ;  Anaxagoras  being  the  first  who  distinctly  stated 
the  coexistence  with  nature  of  a  reasonable  creator  — . "  a 
mind,  the  principle  of  all  things."  In  this  sense,  too, 
Splnoxa  may  be  called  a  pantheist.  The  pantheism  of 
Schelling.and  many  modern  German  philosophers,  is  of 
a  different  stamp.  According  to  these  thinkers,  God  is 
conceived  as  the  absolute  and  original  Being,  revealing 
himself  variously  in  outward  nature,  and  in  human  in- 
telligence and  freedom.  It  is  not  easy  to  see  how  pan- 
theism in  this  sense  differs  from  the  Christian  view  of 
God,  as  expressed  in  the  sublime  language  of  St.  Paul. 
*•  In  whom  we  live,  and  move,  and  have  our  being."  The 
world  is,  indeed,  conceived  to  be  animated  by  the  pre- 
sence and  agency  of  the  Deity  ;  but  his  distinctness  and 
independent  subsistence  are  definitely  laid  down  as  the 
and  ground  of  all  phenomenal  existence,  and 
luelf.  God  may  exist  without  the  world,  but 
without  God.  ( See  this  article 
Sncyclopirdia.)  It  must,  how- 
liat  many  pseudo-philosophers  of 
,  the  name  of  Pantheists  as  a  con- 


i  which  they  have  not  the  courage  boldly  to  avow, 
PANTHEPSTfC.  (Gr.  n«,.  and  BtsJ,  God.)  In 
Sculpture,  a  term  applied  to  statues  and  figures  which 
bear  the  symbols  of  several  deities  together,  the  men 
of  which  has  been  a  subject  of  much  dispute  among 
quaries. 

PANTHE'ON.  (Gr.ewvfcsv;  from  wtu,  all,  and 
a  god.)  A  temple  dedicated  to  all  the  gods.  Two  magni- 
ficent structures  of  this  kind  existed  In  antiquity ;  one  at 
Athens,  the  other  at  Borne.  The  latter,  which  still  exists, 
though  comparatively  in  ruins,  is  one  of  the  most  splendid 
remains  of  the  ancients.  The  foundation  of  this  building 
Is  generally  ascribed  to  Agrlppa,  the  son-in-law  of  Au- 
gustus. It  now  forms  a  Christian  church,  dedicated  to 
the  Virgin  Mary  and  All  Saints,  and  generally  called  the 
Rotunda.  The  form  is  circular,  and  its  roof  a  hemi- 
spherical dome  144  feet  diameter,  its  height  being  the 
same  from  the  pavement  to  the  top  of  the  dome.  It 
has  a  noble  Corinthian  portico,  consisting  of  sixteen 
granite  columns  of  the  Corinthian  order,  of  which  eight 
stand  in  front.  Pliny  ranked  this  edifice  as  one  of  the 
wonders  of  the  world.  Since  its  erection  it  has  been 
grievously  spoiled  of  its  ornaments.  The  term  pantheon 
has  been  applied  to  places  of  public  exhibition  in  which 
every  variety  of  amusemeut  is  found.  It  is  also  used  for 
a  work  containing  a  view  of  the  mythology  or  all  the  gods 
of  the  ancients  (as  the  term  Imports)  ;  as  In  Tookc't  Fan- 

'*PANTOCHRONO'METER.   <Gr.  wm,  «sm, 
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and  m;t(o>,  a  measure.)  A  term  recently  invented  an! 
applied  to  an  instrument  which  is  a  combination  of  Use 
compass,  the  sun. dial,  and  the  uc 
performing  the  offices  of  ail  three. 

PANTOLO'GIA.  (Gr.  t».  ami )  A  work  of 
universal  instruction  or  science }  equivalent  to  diction- 
ary or  encyclopedia,  which  see. 

PA'NTOM  1ME.  (Gr.  wot,  and  ususst,  I  imitate.)  A 
species  of  theatrical  entertainment,  in  which,  according 
to  the  derivation  of  the  word,  the  whole  action  of  the 
piece  should  be  represented  by  gesticulation,  without  the 
use  of  words:  also,  a  theatrical  performer  skilled  in  mi- 
micry. The  English  pantomime  Is  an  amusement  pecu- 
liar to  our  theatre.  A  class  of  actors  In  vogue  at  Rome, 
who  performed  pieces  In  dumb  show,  expressing  every 
thing  by  their  dancing  and  gestures,  were  also  called 
pantomimes,  and  were  in  all  probability  the  archetype* 
of  Ibis  species  of  amusement  among  ourselves.  (  See  the 
Conversations- Lcnam  ,  and  as  to  ancient  pantomimes, 
Man.  de  f.lc.  dct  Inter,  vol.  xxtli.)   See  Mime*. 

PA'PACY.  The  office  of  pope,  or,  historically,  the 
succession  of  popes  in  the  see  of  Rome.  The  origin  of 
the  term  is  oriental.  The  word  papas  was  used  in  lower 
Greek  w  ith  the  signification  of  father,  and  is  still  I 
by  the  Greek  church  to  the  priests 
In  the  Western  church,  the  title 
given  to  bishops  in  general,  and  was  not 
Roman  pontiff  for  several  centuries.  In  this 
will  be  our  endeavour  to  tm 

.  the  steps  by  which  the  bishops  of 
to  the  vast  religious  and  political  im- 
portance which  they  once  possessed,  and  of  which  they 
still  retain  the  shadow. 

1.  It  Is  generally  agreed  that  a  certain  degree  of  de- 
ference was  paid  to  the  church  of  Borne  by  the  Christian 
societies  dispersed  throughout  the  empire  In  the  primitive 
age.  As  St.  Peter  appears  to  have  held  a  certain  pro- 
minency among  the  apostles,  so  was  his  see  looked  up  to, 
and  its  advice  occasionally  resorted  to,  by  the  other  me- 
tropolitan churches,  which,  though  its  equal  in  rank, 
might  allow  to  it  some  moral  superiority.  But,  as  the 
other  apostles  did  not  hesitate  to  rebuke  St.  Peter  when 
bis  conduct  appeared  to  their  judgment  to  deserve  it,  nor 
to  take  the  lead  aud  initiative  when  he  paused  in  the 
career  which  the  Holy  Spirit  pointed  out.  so  we  find  Ire- 
ntcus  of  Lyons  interfering  to  check  the  dogmatism  of 
Victor  of  Rome,  and  Cyprian 
heretical  baptism,  in  concert  w 
In  opposition  to  the  Human. 

2.  It  Is  in  the  fourth  century  that  the  first  dawn  of 
substantial  power  appears  in  the  Roman  see.  Upon  the 
recognition  of  Christianity  by  the  civil  government,  the 
bishop  of  Rome  is  found  in  the  enjoyment  of  precedence 
among  the  prelates  of  the  empire.  The  patriarch  of 
Constantinople  is  expressly  exalted  by  Theodoatua  i  a.  t>. 
381)  to  the  second  rank.  The  canons  of  the  council  of 
Sardis,  347  (the  genuineness,  however,  of  which  is  sus- 
pected), allow  bishops  In  certain  cases  an  appeal  to  the 
Roman  pontiff.  Even  the  removal  of  the  seat  of  go- 
vernment to  Constantinople,  although  the  very  fact 
Its  residence  at  Rome  bad  undoubtedly  ec 
the  pre-eminence  of  its  bishop  in  earlier 
to  have  favoured  the  pretensions  which  the  popes  I 
now  openly  to  maintain.  Rome  was  no  longer  under  the 
Immediate  eye  of  the  emperor.  The  patriarch  of  Con- 
stantinople, although  he  enjoyed  the  imperial  favour  up 
to  a  certaiu  point,  was  not  allowed  to  outstep  it,  and  was 
subject  to  be  deposed  if  he  forgot  for  a  moment  the  re- 
lative position  in  which  he  stood.  The  emperors  of  the 
West,  on  the  other  hand,  took  up  their  abode  at  Milan,  or 
Ravenna ;  and  w  hen  they  had  been  overturned,  and  the 
barbarians  began  to  found  new  dynasties  upon  the  ruins 
of  the  Italian  provinces,  the  popes  were  among  their  mo*>t 
useful  instruments  in  civilizing  and  consolidating  the 
fragments  of  their  power. 

Again,  the  nearer  contact  which  thus  took  place  between 
the  Italian  clergy  and  the  children  of  the  pagans  of  the 
north  afforded  the  popes  an  opportunity  of  diffusing  tb«_- 
idea  of  their  own  supremacy,  at  the  same  time  that  they 
extended  the  limit*  of  Christianity  ;  and  w  hile  Anticch 
and  Alexandria  were  trembling  before  the  birth  of 
Mahometan! sm,  and  Constantinople  was  losing  one  by 
one  its  fairest  provinces  and  strongest  partisans,  the 
dominion  of  the  Western  primary  w  as  acquiring  daily  a 
wider  basis  and  a  more  devoted  people. 

3.  With  Gregory  I.,  at  the  end  ol  the  sixth  century, 
commenced  one  of  the  most  important  epochs  in  the  pa- 
pal history.  The  system  ol  aggrandisement,  of  which  he 
laid  the  foundations,  consisted  in  the  conversion  of  the 
heathen,  upon  the  principle  above  mentioned,  and  the 
connection  of  the  monastic  orders  with  the  Roman  sew, 
by  releasing  them  from  the  immediate  jurisdiction  of  then 
own  diocesans. 

4.  The  next  important  step  In  our  history  is  the  famous 
donation  of  Pepin,  by  which  the  Italian  provinces  which 
the  French  ' 


maintaining  the  validity  of 
ith  the  Asiatic  church,  and 
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to  the  Greek  emperor,  who  had  the  ancient  hereditary 


PAPER. 


but  in  temporal  sovereignty  to  the  pope.  But 
thl»  political  power,  thus  acquired.  wa»  not  in  it»elf 
"  important  consequences  as  the  prin- 

on ;  for  Pepin  had  taken  counsel  with  Pop* 
hether  he  should  be  justified  in  overturning 
the  throne  of  the  imbecile  prince  whose  servant  he  was, 
and  had  been  formally  authorized  so  to  do.  However, 
the  possessions  which  thus  came  into  the  hands  of  the 
Roman  bishops,  confirmed  and  enlarged  by  the  addition 
of  the  territory  of  Rome  itself  by  Charlemagne,  at  the 
close  of  the  eighth  century,  have  continued  up  to  this 
day,  with  little  extension  or  diminution,  to  form  the  tem- 
poral patrimony  of  St.  Peter.  It  is  to  be  observed,  that 
the  nature  and  extent  of  the  power  accorded  to  th&popes 
br  Charlemagne  has  given  rise  to  much  dispute ;  and 
the  partisans  of  the  Roman  see  have  been  charged  with 
giving  to  it  a  false  and  exaggerated  colouring.  "  The  most 
probable  account  of  the  matter,"  says  Mosheim,  "  seems 
to  be  this,  that  the  Roman  pontiff  possessed  the  city  of 
Rome  and  its  territory  by  the  same  right  that  he  held 
the  exarchate  of  Ravenna,  and  the  other  lands  which  he 
received  from  Charlemagne ;  that  Is  to  say,  that  he  pos- 
•etscd  Rome  as  a  feudal  tenure,  though  charged  with  less 
marks  of  dependence  than  other  fiefs  generally  are,  on 
account  of  the  lustre  and  dignity  of  the  city  which  had 
*o  long  been  the  capital  of  the  empire."  {Cent.  VIII. 
pt.  1.  cap.  2.  note.) 

3.  The  dissensions  which  took  place  among  the  suc- 
cessors of  Charlemagne  in  the  9th  century  afforded  a 
tempting  opportunity  for  political  encroachment  on  the 
part  of  the  Roman  bishops.  In  879,  Charles  the  Bald 
>eror  by  Pope  John  VIII.,  and  his 
\  received  their  nomination  also  from 
the  same  source.  It  was  in  the  same  century  that  the 
forgery  of  the  decretal  epistles  gave  a  colour  and  authority 
to  many  temporal  claims  of  the  Roman  see. 

6.  It  was  not,  however,  till  the  pontificate  of  Gregory 
VII.  ( 1073—1086).  that  the  principle  of  temporal  ag- 
grandizement which  we  have  been  tracing  received  a 
tystematic  development.  The  grand  project  which  that 
prelate  entertained  was  to  reduce  the  whole  territory  of 
Christendom  to  a  feudal  subjection  to  the  holy  see.  He 
•«« timed  the  right  of  appointment  to  all  the  crowns  of 
Europe;  and  with  such  success  that  when  his  principal 
opponent,  Henry  IV.  of  Germany,  had  succeeded  in 
(inpossessing  him  of  his  pontifical  chair,  and  placing 
therein  the  antipope,  Clement  III.,  the  victorious  monarch 
continued  to  recognize,  in  the  creature  whom  he  had 
thus  installed  in  the  papal  prerogatives,  the  very  same 
authority  which  Gregory  had  claimed  over  him,  and  re- 
ceived from  his  hands  his  own  imperial  crown.  A  main 
feature  in  this  political  scheme  was  the  reduction  of  the 
whole  body  of  the  clergy  into  immediate  dependants  upon 
the  papal  throne.  In  order  to  effect  this,  the  law  of  cell- 
l<arv  was  strictly  enforced  ;  the  elections  of  bishops  by 
their  diocesan  clergy  discouraged  and  almost  abolished  ; 
aad  their  investiture  by  their  national  sovereigns,  in  itself 
a  monarchical  usurpation,  became  the  great  subject  of 
contention  between  the  pope  and  the  emperor  ;  in  which, 
though  the  former  was  finally  unsuccessful,  yet  principles 
were  advanced  during  its  progress,  and  claims  bequeathed 
to  posterity,  which  smoothed  the  way  for  the  more  for- 
tunate aggressions  of  later  pontiffs,  and  exalted  the  power 
of  the  papacy  to  its  greatest  height  under  Innocent  HI. 
»t  the  beginning  of  the  13th  century. 

7.  The  power  of  excommunication  had  Jong 
ercised  and  wantonly  abused  before  the  time  of< 
the  interdict,  by  which  a  whole  state  was  la 
a  <piritual  ban.  was  not  adopted  till  about  tha 
This  weapon  was  unsparingly  wielded  by  Innocent  III. ; 
and  ^  degradation  to  which  John  of  England  was  sub- 
jected by  him  through  these  means  is  one  of  the  strongest 
instances  of  the  extent  to  which  the  papal  power  was 
advanced.  But  Innocent,  although  his  clergy  were  better 
disciplined  subjects,  and  hit  pretensions  Invested  with  the 
superior  efficacy  of  prescription,  had  new  and  greater 
difficulties  to  contend  with  than  his  famous  predecessors. 
At  this  time  the  tide  of  human  opinion  was  already  on 
the  turn.  Numerous  reforming  sects  arose  and  threatened 
to  undermine  the  fidelity  of  the  lower  classes ;  the  princes 
were  more  conscious  of  the  yoke  which  had  been  imposed 
upon  them,  and  more  anxious  to  avail  themselves  of  an 
opportunity  to  cast  it  off:  the  clergy  also,  the  main  stay 
of  the  papal  cause,  were  beginning  to  excite  general 
munnurs  By  their  corruption  of  manners.  It  is  between 
Gregory  and  Innocent,  therefore,  that  the  period  of  the 
substantial  greatness  of  the  Roman  see  must  be  placed 
hy  the  historian  who  contemplates  both  eras  from  a 
distance,  and  observes  the  seeds  of  decay  which  began 
to  manifest  themselves  In  the  latter.  The  violence,  how- 
ever, and  assumption  of  power,  which  had  increased  up 
to  this  time,  continued  to  grow  under  the  successors  of 
Innocent,  who  appear  not  to  have  felt,  even  up  to  the  Re- 
formation itself,  that  the  foundations  of  their  authority 
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causes  which  we  have  enumerated  as  counteracting  the 
apparent  glory  of  Innocent's  pontificate  continued  to  work 
steadily  against  his  successors ;  and  at  length  when  Luther 
arose  to  combine  the  force  resulting  from  the  three,  the 
papacy,  though  relaxing  nothing  from  its  extravagant 
pretensions,  found  itself  suddenly  shorn  of  one  third  of 
Its  subjects  entirely,  and  deprived  of  a  great  proportion 
of  its  authority  over  the  rest.  From  that  tune  to  the 
present  the  power  of  the  papacy  has  continued  to  retro- 
grade, even  in  spiritual  matters.  It  has  been  forced  to 
concede  a  certain  degree  of  independence  to  the  clergy  of 
France,  and  to  enter  into  disadvantageous  concordats 
with  Napoleon  and  some  of  the  German  princes.  It  ha* 
even  encouraged  its  writers  in  disclaiming  the  schemes 
of  its  earlier  pontiffs,  and  allows  them  to  assert  the 
interference  of  the  church  between  the  prince  and  the 
suhject  to  be  tyrannical  and  unchristian.  Its  spiritual 
influence,  however,  although  harassed  on  all  sides  by  the 
free  and  discursive  opinions  of  the  day,  continues  still, 
from  its  combined  pressure  and  elasticity,  to  be  the  most 
remarkable  feature  of  modern  history ;  its  share  In  the 
recent  political  events  of  Europe  has  been  very  great, 
while  tne  number  of  its  subjects  is  probably  at  this 
moment  much  greater  than  at  the  times  of  Gregory  or 
Innocent. 

PAPA'VERA'CEJE.  (Papaver,  one  of  the  genera.) 
A  natural  order  of  narcotic  plants,  belonging  to  the  Po- 
lypetalous  division  of  the  Exogenous  class,  and  nearly  re- 
lated to  Ranunculactig,  with  which  it  corresponds  in  habit 
and  the  structure  of  the  seeds,  but  differs  fn  harlng  pa- 
rietal placentae  and  a  calyx  of  only  two  pieces.   The  com- 


mon  poppy,  the  horned  poppy,  argemOne.  and 
genera,  are  well-known  species,  either  cultivated  for 
sake  of  their  flowers,  or  destroyed  as 


ible  substance  of  various  colours,  but  most 
white,  used  for  writiug  and  printing  on,  and  for  various 
other  purposes.  It  is  manufactured  of  vegetable  matter, 
reduced  to  a  pulp  by  means  of  water  and  grinding ;  and 
is  made  up  into  sheets,  quires,  and  reams,  each  quire 
consisting  of  twenty-four  sheets,  and  each  ream  of  twenty 
quires. 

For  the  chief  purposes  to  which  paper  is  applied  in 
modern  times  the  ancients  had  recourse  to  a  variety  of 
materials  ;  stone,  tablets  of  wood,  plates  of  lead,  skins, 
parchment,  linen,  layers  of  wax,  tablets  of  ivory,  and, 
above  all,  the  papyrus.  The  ability  to  write  created  a 
necessity  for  some  material  on  which  to  inscribe ;  and 
all  these  various  materials  were  resorted  to  in  succession, 
as  the  ineligibility  of  each  induced  a  fresh  endeavour  to 
discover  some  more  desirable  substitute. 

As  our  present  object  is  to  trace  the  progress  of  paper, 
rather  than  to  enter  into  a  minute  account  of  those  ma- 
terials which  were  employed  antecedent  to  its  manufac- 
ture, it  will  not  be  necessary  to  dwell  upon  the  other 
substances,  which  are  as  diversified  as  human  ingenuity 
could  devise ;  but  pass  on  to  the  papyrus,  the  immediate 
precursor  of  paper,  and  the  article  from  which  It  was 
first  manufactured.  Egypt  has  the  honour  of  the  in- 
vention ;  and  Isidore  even  fixes  the  locality  at  Memphis : 
the  date  remains  in  some  obscurity,  although  It  has  been 
warmly  disputed.  Varro,  the  Roman,  ascribes  it  to  the 
time  of  Alexander  the  Great,  after  the  founding  of 
Alexandria  -,  but  we  find  in  Pliny  the  recital  of  a  pas- 
sage, extracted  from  the  writings  of  Cassius  Hemina, 
an  ancient  annalist,  in  which  he  speaks  of  some  books 
found  In  the  tomb  of  Numa  when  it  waa  opened,  535 
years  after  his  decease,  and  asserts  that  these  books 
were  or  paper,  and  had  been  interred  with  him.  At 
Numa  preceded  Alexander  300  years,  this  circumstance, 
If  admitted,  would  carry  back  the  date  of  the  Invention 
anterior  to  that  time.  However,  the  antiquity  of  such  a 
date  is  much  doubted  ;  but  as  Pliny  gives  an  account  of 
the  manner  of  making  the  papyrus  paper,  and  It 
to  have  been  in  high  reputation  in  the  time  i  * 
the  Great,  it  is  probable  that  such  improi 
made  during  his  reign  as  to  enhance  the 
crease  the  manufacture. 

It  is  true  that  papyrus  continued  In  use  long  after  the 
invention  of  paper  ;  and  this  is  the  argument  by  which 
it  is  contended  that  the  manufacture  was  of  more  mo- 
dern date,  although  the  only  fair  inference  seems  to  be 
that  it  was  only  rare  or  expensive.  It  appears,  how- 
ever, that  after  this  time  papyrus  paper  was  chiefly  ma- 
nufactured at  Alexandria,  and  continued  a  source  of 
profit  to  that  city  up  to  the  fifth  century,  to  the  close  of 
which  it  remained  In  general  use  throughout  Europe ; 
Italy  retained  it  to  the  eleventh,  and  France  even  to 
late  as  the  twelfth  century. 

We  have  thought  it  but  right  thus  briefly  to  narrate 
the  differences  of  opinion  which  have  prevailed  respect- 
ing the  origin  of  paper.  Our  own  belief  is,  that  the 
transition  of  the  use  of  the  papyrus  in  its  natural  state 
to  that  in  its  manufactured  was  so  gradual,  that  it  does 

point  at  which  to 


Digitized  by  Google 


PAPER. 

•ay  that  the  papyrus  became  paper.  Probably  the  first  [  compared  with  those  of  Jhe  French  and  Italians,  and  still 
step  arose  from  the  perception  that  the  leaf  was  not 
strong  enough  for  its  purposes  ;  and  then  how  simply 
came  the  remedy  of  placing  the  leaves  together,  the 
waters  of  the  Nile,  amid  which  the  plants  grew,  serving 
to  cement  them  ;  afterwards  came  a  pressure  to  flatten 
the  transverse  leaves  ;  and  this  simple  process  seems  to 
give  the  origin  of  paper.  We  believe  that  many  an  in- 
vention for  which  the  learned  have  contended,  has  ad- 
vanced by  steps  as  simple  and  as  gradual,  leaving  it  im- 

Pssible  to  decide  at  what  point  invention  began,  since 
was  only  Improvement  that  w  as  taking  place. 
The  next  Improvement  in  paper  was  its  manufacture 
from  cotton.  It  is  supposed  that  the  Chinese  and  Per- 
sians were  acquainted  with  this  material  for  Its  produc- 
tion, and  that  the  Arabians  learnt  It  from  their  conquest 
in  Tartary.  The  ancient  paper  bears  no  marks  of  the 
wire  through  which  the  water  is  drained  in  modern 
paper-making  ;  and  it  is  therefore  inferred  that  a  dif- 
ferent process  was  employed.  Paper  made  from  cotton 
was  in  use  earlier  with  the  Greeks  than  with  the  Ro- 
mans. The  manufacture  of  paper  from  cotton  cannot 
be  traced  further  hack  than  to  the  tenth  century  ;  and 
the  oldest  manu«cripv  document  written  on  this  cotton 
paper  is  dated  ION). 

When  or  by  whom  linen  paper  was  Invented  seems 
uncertain  :  some  give  the  credit  to  Germany,  some  to 
Italy,  some  to  Greece;  but  the  Chinese  appear  to  have 
the  best  pretensions.  The  Kev.  Dr.  Dibdln.  in  his 
Typographical  Antiquities,  says  that  "  the  art  of  paper 


making  with  linen  rags  is  supposed  to  have  been  dis- 
covered In  the  eleventh  century,  though  Father  Ma- 
billon  thinks  it  was  in  the  twelfth.  Montfaucon 


ledges  that  ho  has  not  been  able  to  meet  with  a  single 
leaf  of  paper  with  a  date  anterior  to  the  death  of  St. 
Louis  in  1270."  Its  introduction  into  England  took 
place  about  the  year  1342,  in  the  reign  of  Edward  111., 
although  some  have  supposed  it  as  early  as  1320.  France 
had  it  In  1314,  and  Italy  in  1367.  The  Germans  possess 
a  specimen  bearing  the  date  of  1308,  although  it  has 
been  surmised  that  this  single  instance  may  have  been 
a  mixture  of  linen  with  cotton. 

In  the  Preface  to  the  Kalendars  of  the  Exchequer, 
published  by  the  Record  Commission,  it  is  stated  that 
some  of  the  letters  addressed  to  Hugh  le  Despencer, 
from  Gascony  (at  various  periods  in  the  reign  of  Ed- 
ward II.),  are  written  on  very  stout  and  beautiful  vel- 
lum ;  others  on  paper,  of  a  sound  and  strong  fabric,  well 
sized,  and  such  as  may  altogether  be  called  a  good  ar- 
ticle. And  although.  In  the  Tower,  there  are  a  few  let- 
ters upon  cotton  paper,  yet  parchment  or  vellum  was 
generally  used ;  and  these  are  amongst  the  earliest  ex- 
amples of  any  continued  correspondence  upon  the  more 
commodious  material,  which  In  England  was  very  rarely 
employed.  It  Is  highly  probable  that,  in  the  south  of 
France,  the  supply  was  received  from  the  Moorish  mer- 
chants or  manufacturers  of  Spain."  "  The  original 
register  of  the  privv  seal  of  Edward  the  Black  Prince 
from  July.  20  Edw.  III.,  to  January,  21  Edw.  III.,  form- 
ing one  volume,  is  on  paper." 

It  is  a  commonly  received  opinion  that  the  first  paper 
mill  was  erected  in  England  during  the  reign  of  Elisa- 
beth ;  though  it  has  been  asserted  that  the  first  mill  was 
■et  up  in  Charles  the  First's  reign,  by  a  German  of  the 
name  of  John  Spilman,  or  Splelman;  that  the  king 
grauted  him  a  patent,  and  a  salary  of  200/.  a  year.  Both 
these  opinions  are  proved  to  be  erroneous  by  an  entry 
in  the  privy  purse  expenses  of  Henry  VII..  dated  May 
25th.  149%,  published  in  the  Excerpta  tiistorica.  •«  For  a 
rewarde  yeven  at  the  paper  mylne.  Ifi*.  fW.,"  which'  es- 
tablishes with  certainty  an  anterior  date  of  full  fifty  years. 
Dr.  Dibdln  gives  this  account  of  Spilman,  on  the  au- 
thority of  Dr.  Harris ;  but  the  statement  is  invalidated 
by  Mr.  Nicholls.  in  his  Progresses  of  Queen  Elizabeth, 
who  has  reprinted  in  that  work  a  poem  of  the  date  1588, 
of  which  the  following  is  the  title:  —  A  Description  and 
playne  Discourse  of  Paper,  and  the  whole  Benefitt*  that 
Paper  brings,  with  Rchearsall.  and  setting  foorth  in  Verse 
a  Paper-myU  built  near  Darthford,  by  an  high  Gertnaine, 
railed  Master  Spilman,  Jeweller  to  the  Qttecne's  Ma- 
jestic, l.Vs8.  Perhaps  no  other  manufacture  ever  re- 
mained so  long  nearly  stationary ;  though  within  the  last 
fifty  years  such  great  and  rapid  improvements  have  been 
made  in  it,  as  to  equal,  if  not  to  surpass,  any  other  branch 
of  manufacturing  industry. 

The  application  of  paper  to  the  pnrpnse*  of  writing  and 
printing,  and  the  fact  of  Its  being  indispensable  to  the 
prosecution  of  the  latter,  render  its  manufacture  of  the 
highest  utility  and  Importance.  But,  even  in  a  commer- 
cial point  of  view,  its  value  Is  very  considerable.  France, 
Holland,  and  Genoa  had,  for  a  lengthened  period,  n  de- 
cided superiority  in  this  department.  The  finest  and  best 
paper  being  made  of  linen  rags,  its  quality  may  be  sup- 
posed to  depend,  in  a  considerable  degree,  on  the  sort  of 
linen  usually  worn  In  the  country  where  it  is  manufac- 
tured ;  and  this  circumstance  Is  said  to  account  for  the 
ter  whiteness  of  the  Dutch  and 
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more  of  the  Germans.  The  rags  used  in  the  manufacture 
of  writing-paper  in  Great  Britain  are  collected  at  home  ; 
but  those  used  In  the  manufacture  of  the  best  printing- 
paper  are  imported  principally  from  Italy,  Hamburgh, 
and  the  Austrian  states,  by  way  of  Trieste. 

We  believe,  however,  that  it  was  owing  rather  to  the 
want  of  skill  than,  as  has  sometimes  been  supposed,  to 
tne  inferior  quality  of  the  linen  of  this  country,  that  the 
manufacture  of  paper  was  not  carried  on  with  much  suc- 
cess in  England  till  a  comparatively  recent  period. 
During  the  17th  century  most  part  of  our  supply  was  im- 
ported from  the  Continent,  especially  from  France.  The 
manufacture  is  said  to  have  been  considerably  Improved 
by  the  French  refugees  who  fled  to  this  country  In  I6*V 
But  it  is  distinctly  stated  in  the  British  Merchant  (vol.  it. 
p.  266.1,  that  hardly  any  sort  of  paper,  except  brown,  was 
made  here  previously  to  the  Revolution.  In  1*590,  how- 
ever, the  manufacture  of  white  paper  was  attempted  ; 
and.  within  a  few  years,  most  branches  were  much  Ira- 
proved.  In  1721  it  is  supposed  that  there  were  about 
300,000  reams  of  paper  annually  produced  in  Great  Bri- 
tain, which  was  equal  to  about  two  thirds  of  the  whole 
consumption.  In  1783  the  value  of  the  paper  annually 
manufactured  was  estimated  at  7*0,000/.  At  present,  be- 
sides making  a  sufficient  quantity  of  most  sorts  of  parxr 
for  our  own  use.  we  annually  export  about  100.CSSV. 
worth  of  books.  We  still,  however,  continue  to  import 
certain  descriptions  of  paper  for  engravings  from  France, 
and  a  small  supply  of  paper-hangings.  The  duty  on  botn 
amounts  to  about  2800/.  a  year. 

In  1*13.  Dr.Colquhoun  estimated  the  value  of  paper 
annually  produced  in  Great  Britain  at  2,000,000/.  ;  but 
Mr.  Stevenson,  an  incomparably  better  authority  upon 
such  subjects,  estimated  it  at  only  half  this  sum.  From 
information  obtained  from  those  engaged  in  the  trade, 
we  incline  to  think  that  the  total  annual  value  of  the 
paper  manufacture  in  the  United  Kingdom,  exclusive  of 
the  duty,  mav  at  present  amount  to  about  1 .200.000/.  or 
1.300,000/.  There  are  about  700  paper-mills  in  England, 
and  from  70  to  80  In  Scotland.  The  number  in  Ireland  is 
but  Inconsiderable.  About  27.OO0  individuals  are  supposed 
to  be  directly  engaged  in  the  trade ;  and.  besides  the 
workmen  employed  In  the  mills,  the  paper  manufacture 
creates  a  considerable  demand  for  the  labour  of  mill- 
wrights, machinists,  smiths,  carpenters,  iron  and  brass- 
founders,  wire-workers,  woollen  manufacturers,  and 
others  in  the  machinery  and  apparatus  of  the  mills.  Some 
parts  of  these  arc  very  powerful,  and  subject  to  severe 
strain  ;  and  other  parts  arc  complicated  and  delicate,  and 
require  continual  renovation.  Owing  to  this,  the  manu- 
facture is  of  much  greater  importance,  as  a  source  of  em- 
ployment, than  might  at  first  be  supposed,  or  than  it 
would  seem  to  be  considered  by  government,  who  have 
loaded  It  with  an  excise  duty  amounting  to 
three  times  as  much  as  the  total  wages  of  t 
employed  I 

We  pass  on  from  this  brief  account  of  the  history  and 
statistics  of  paper  to  the  mechanical  process  of  its  pro- 
duction ;  only  remarking,  that  many  articles  havr  been 
resorted  to  In  its  manufacture,— the  tendrils  of  the  vine, 
the  stalks  of  the  nettle,  the  thistle,  and  mallow  •  ;  the 
bark  of  the  willow,  the  hawthorn,  the  beech,  the 
and  the  lime.  Some  patents  have  been  obtained 
making  it  of  straw ;  and  the  bine  of  the  hop,  it  Is  pre- 
sumed, might  furnish  material  for  the  supply  of  paper  to 
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facturers  according  to  their  : 
terms  fine,  2d,  3d  English  rags  ; 
Ac.  foreign  rags :  fine  being  wholly  1 
qualitv.  Is  used  for  the  finest  writing  paper,  i 
gradation  down  to  the  commonest,  which  is  coarse,  often 
canvass,  and  can  only  be  made  into  an  inferior  printing 
paper  when  it  has  been  thoroughly  bleached.  In  these 
inferior  papers  some  cotton  is  mixed.  There  are  also  the 
strong  coarse  bags  in  which  the  rags  are  packed,  and  the 
coloured  rags,  only  fit  for  the  most  common  papers; 
though  out  of  these  the  blue  arc  usually  sorted  for  the 
purpose  of  making  blue  paper.  It  Is  necAsary  that  these 
rags  should  be  dusted  ;  ana,  to  accomplish  this,  they  are 
either  placed  In  a  cylinder  formed  of  wire  net,  turning  on 
pivots  at  each  end,  and  enclosed  In  a  box  which  receives 
the  dust  as  it  falls  through  the  net-work,  or  else  their 

*  Tin'  works  of  the  Marquis  d>  Vltlette,  pr.Ulithed  in  LarxWt, 
17V.,  rn  2tmo.,  are  printed  an  pajier  made  nr  imnhnMll«*  ;  and  at 
the  end  are  tpec-linena,  in  tingle  Imiw,  of  paper  made  of  the  rwtt'e. 
three  of  three  apeeJwt  of  < 
a* faring  tn 
.  «k,  two  of  t 
The  (  hitii-ie  malt»  their  paper  lr 
material ;  It  ha«  all  the  I 


ipimile.  free*,  wayfaring  tree,  elm, "lime  tree,  jetlo 
willow,  poplar,  oak,  two  of  burdock,  colctfoot 
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take*  place  over  a  table  frame  covered  with  wire 
■ough  which  the  dust  foils  Into  a  box  beneath  M 
the  workwoman  proceed!  in  her  labour*.  The  first  of 
these  modes,  however,  it  a  great  preservation  of  the 
health  of  those  employed  in  the  work.  The  rags  are 
then  cut  Into  pieces  not  exceeding  three  or  four  inches 
square,  the  parts  that  have  seams  being  thrown  into  a 
separate  heap,  or  the  sewing  thread  might  make  tiiamcntt 
in  the  paper.  In  this  process  the  rags  are  scrupulously 
sorted  according  to  their  texturo  and  degree  of  strength, 
not  according  to  their  colour  ;  for,  were  they  not  carefully 
arranged  by  this  rule,  the  fine  in  texture  would  be  reduced 
to  a  pulp  long  before  the  coarse,  and  be  lost  in  the  pre- 
paration ;  or.  If  preserved,  when  reduced  to  pulp,  would 
uot  be  found  of  the  same  consistency  as  the  coarser  sorts, 
and  the  paper  when  manufactured  would  necessarily  be 
clouded  and  inferior.  It  is  for  these  reasons  that  this 
part  of  the  process  if  important.  When  carefully  sorted, 
and  the  different  degrees  of  texture  having,  by  a  longer 
or  shorter  process,  been  reduced  to  a  pulp  of  similar  con- 
sistency, they  may  then  be  mixed  together ;  but  this  can- 
not be  previously  done.  While  in  this  state  the  rags 
often  appear  so  dirty  and  discoloured  as  to  preclude  all 
hope,  to  an  inexperienced  eye,  that  they  can  ever  assume 
the  purity  of  that  beautiful  fabric  so  valuable  to  the 
anist  and  the  scribe.  This  purification  used  formerly  to 
be  effected  by  water  running  through  a  receptacle  filled 
»gs.  which  in  it*  passage  eventually  carried  off 
.  ,  but  the  present  more  expeditious  process  is 
of  boiling  them,  mixed  up  with  lime,  in  a  species  of 
so  perforated  as  to  allow  the  admission  of  steam  ; 
l  by  this  meant  thev  are  partially  bleached.  It  it  but 
due  to  the  superior  cleanliness  of  our  own  country  td 
state,  that  the  rags  collected  in  England  require  little 
bleaching  ;  but,  as  these  form  a  small  proportion  of  the 
quantity  used  in  our  extensive  manufactories,  bleaching 
takes  an  important  place  in  the  process.  The  super- 
fluous moisture  is  squeezed  from  the  rags,  and  they  are 
placed  in  a  sort  of  chamber  or  receiver,  which  is  air-tight, 
and  pipes  are  conducted  into  it  from  a  retort,  which  con- 
vey chlorine,  formed,  by  the  application  of  heat,  from 
manganese,  common  salt,  and  sulphuric  acid.  This  part 
requires  much  care ;  for  if  carried  beyond  its  due  point,  it 
proves  most  injurious  to  the  durability  of  the  fabric. 
The  rags  when  taken  from  this  chamber  are  strongly 
imbued  with  a  most  nauseous  smell,  and  require  profuse 
aod  frequent  washings.  After  this  process  they  are  put 
into  the  beating  engines,  and  pass  through  a  sort  of  tri- 
turation, which  reduces  them  to  a  coarse  and  Imperfect 
pulp,  which  is  called  half  stuff  or  first  stuff,  and  this  it 
again  levigated  until  it  assumes  the  apjiearancc  of  cream. 

The  state  and  quality  of  this  pulp  is  of  the  utmost  Im- 
portance to  the  final  perfection  of  the  paper.  If,  in  the 
Irrigation,  the  fibre  should  have  been  so  entirely  de- 
ft royed  as  to  reduce  it  to  a  jelly,  the  paper  will  inevi- 
tably prove  liable  to  break,  moulder  away,  and  be  rotten ; 
and  this  must  result  whatever  the  previous  excellence  of 
the  material.  A  fibre  Is  absolutely  necessary  to  the 
production  of  a  tervlccable  paper.  Mr.  Murray,  In  a 
little  work  on  the  subject  full  of  practical  science,  re- 
commends that  a  small  proportion  of  unbleached  flax 
fhould  be  added  to  the  naif  stuff,  —  an  expedient  that 
would  doubtless  much  Increase  the  strength  and  dura- 
bility of  our  manufacture.  But,  unfortunately,  to  far 
from  meant  being  taken  to  improve  itt  contistency, 
others  are  resorted  to,  for  the  sake  of  an  Increased  profit, 
which  deteriorate  almost  to  destruction :  we  mean  the 
introduction  of  platter  of  Parit,  or  other  earthy  tub- 
stances,  into  the  pulp  ;  and  this  can  never  be  done  with- 
out ensuring  btittlencss  and  want  of  cohesion  as  the 
result.  While  the  pulp  it  in  this  state,  the  size,  made 
from  sheep  skin*  ami  other  animal  substances,  together 
with  a  solution  of  alum,  is  Introduced  ;  excepting  only  in 
the  manufacture  of  writing  paper,  and  then  the 
are  most  generally  tbtcd  after  their  formation. 

Having  described  the  preparation  of  the  m 
shall  pa.**  on  to  its  formation  into  paper. 

The  fine  pulp,  or  stuff,  as  it  is  technically  called,  it 
transferred  into  a  chest  or  large  tub  with  a  revolving 
agitator ;  from  thence  into  a  vat,  usually  about  5  feet  In 
diameter,  and  2)  feet  In  depth,  and  sustained  at  a  proper 
temperature  by  means  of  a  fire ;  and  it  is  generally 
arranged  for  this  vat  to  be  placed  against  a  wall  of  the 
room,  that  the  fuel  to  the  fire  may  be  supplied  at  an 
aperture  externally,  to  prevent  any  injury  from 


I  luring  the  whole  of  the 'subsequent  process  it  is 
that  the  pulp  in  the  vat  should  be  stirred  up  at  short  in 
tervals,  to  keep  it  of  an  equal  consistency.  There  are 
threw  workmen  employed  tn  this  stage  of  the  operation, 
railed  the  dipper,  the  couchcr,  and  the  UJter.  The  dipper 
i»  provided  with  a  mould,  formed  of  well-seasoned  ma- 
hogany, across  which  parallel  wire*  are  stretched  close  to- 
gether, a  few  other  stronger  ones  being  also  placed  at  right 
angles  with  them,  and  at  tome  distance  from  each  other. 
The  lines  formed  In  the  paper  by  these  wires  are  called 
water- marks  ;  but,  in  the  modern  improvement  of  wove 
it.  these  arc  avoided  by  utlng  wire  cloth  woven  in  a 
-I 


loom,  which,  being  tightly  stretched  over  the  frame, 
producct  no  water-mark.  Thit  mould  Is  provided 
with  another  frame,  called  a  deckle,  which  fits  it  ex- 
actly, and  formt  a  boundary  line  to  the  theet  of  paper, 
which  would  otherwise  have  a  rough  and  jagged  edge. 
Thlt  contrivance,  by  supplying  an  edge  to  the  mould, 
gives  it  the  character  of  a  sieve,  which  enables  the 
dipper,  after  he  has  dipped  the  mould  into  the  vat,  and 
taken  in  a  sufficient  quantity  of  the  pulp,  and  given  it  a 
gentle  motion  to  equalise  its  thicknest,  to  drain  the 
water  away  ;  he  then  removes  the  deckle,  replace*  it  on 
another  mould,  and  proceeds  as  before  ;  whilst  the  se- 
cond workman,  the  couchcr,  removes  the  sheet  of  paper 
thus  made  on  to  a  felt,  being  a  niece  of  woollen  cloth, 
and  then  returns  the  mould  to  the  dipper,  who,  in  the 
meantime,  has  been  operating  with  another  mould,  and 
forming  another  sheet :  they  thus  exchange  the  moulds, 
the  one  dipping,  and  the  other  couching,  until  they  have 
completed  six  quires  of  paper,  which  is  called  a  pott. 
When  this  quantity  is  completed,  the  heap  it  conveyed  to 
the  vat  press,  and  subjected  to  heary  pressure.  These  six 
quires  remain  in  the  vat  press  until  the  dipper  and  the 
coucher  have  perfected  another  post,  when  they  are  re- 
moved to  give  place  to  it ;  and  then  the  office  of  the  third 
workman,  the  lifter,  commcncei.  He  separates  the 
sheets  of  paper  from  the  felts,  and  forms  them  into  a 
rhich  is  again  subjected  to  a  second  prett,  which 
a  great  quantity  of  moisture.  Here 
it  remain*  until  the  workmen  are  prepared  to  replace  It 
with  a  similar  quantity,  when  it  is  taken  to  the  drying 
rooms,  and  hung  up  on  lines  to  dry.  These  lines  aro 
carefully  covered  with  wax,  both  to  prevent  adhesion  and 
contraction  ;  and  the  opening  of  the  windows  should  be 
strictly  attended  to,  that  the  drying  may  not  proceed  too 
rapidly.  Thit  being  accomplished,  it  is  taken  down, 
shaken,  to  make  the  dust  fall  out,  and  to  separate  the 
sheets  from  each  other,  and  laid  up  in  heaps,  ready  to  be 
tized.  The  size  It  prepared  of  a  due  consistence,  twice 
filtered,  and  a  portion  of  alum  added.  The  workman 
dips  a  handful  of  the  sheets,  holding  them  open  at  the 
edges,  that  they  may  more  equally  imbibe  the  moisture, 
and  after  this  process  they  are  again  subjected  to  the 
pre**.  They  are  afterwards  dried,  sorted,  brought  under 
repeated  and  excessive  pressure,  and,  finally,  made  up 
into  quires  and  ream*. 

But  as  the  process  of  paper-making  must  necessarily 
be  comparatively  slow  when  practised  by  hand,  machi- 
nery hat  been  resorted  to,  which  has  nearly  supplanted 
the  old  method.  We  believe  France  has  the  honour  of 
the  Invention,  although  it  has  been  greatly  improved  in 
England  by  Messrs.  Donkin  and  Co.  That  in  most 
general  use  here  is  after  Fourdrinier,  who  invented  tho 
endlest  web  of  wire.  One  of  these  machines  can  pro- 
duce 2S  superficial  feet  of  paper  per  minute  ;  and  it  is 
this  which  enables  u*  to  enter  into  competition  with  the 
foreign  market,  which  we  could  not  otherwite  do,  on  ac- 
count of  the  difference  In  the  value  of  manual  labour.  In 
the  old  method,  it  took  three  months  after  receiving  tho 
rags  into  the  mill  to  complete  the  paper  I  by  the  machine, 
they  can  receive  the  rags  on  one  day,  and  deliver  the 
paper  made  from  them  on  the  next. 

The  stuff,  having  been  prepared  and  bleached  in  an 
expeditious  manner  by  machinery,  is  emptied  into  the 
chest  or  tub,  as  before,  and  from  thence  is  delivered 
gradually  into  the  vat,  where  it  it  kept  in  continued 
motion  by  means  of  revolving  fans,  called  kogt.  Nearly 
at  the  top  of  the  vat  there  It  a  gate,  which  can  tie  raited 
or  lowered  at  pleasure,  by  means  of  which  the  flow  of 
stuff  is  regulated  on  to  the  lip  or  trough,  from  which  it 
falls  upon  the  endless  web  of  fine  wire,  which  is  kept 
continually  moving  in  a  horizontal  direction  over  a  series 
of  revolving  rollers,  and  is  placed  immediately  under  the 
hanging  Hp  of  the  trough,  to  that  the  pulp  may  have  tho 
shortest  distance  possible  to  fall.  These  revolving  rollers 

ftrcvent  the  wire  web  from  falling  in  or  bagging,  and  keep 
t  level ;  and  as  it  is  preserved  at  a  due  tension  from  sido 
to  tide,  it  hat  all  the  appearance  of  a  table.  A  leather 
strap,  or  ledge  of  wood,  on  each  side,  forms  the  boundary 
line  of  the  paper,  answering  the  purpose  of  the  deckle  In 
the  hand-making  process ;  these  are  moveable  according 
to  the  intended  width  of  the  paper.  The  long  cascade  or 
stream  of  pulp,  regulated  with  reference  to 


of  pulp, 

the  proposed  thickness  of  the  paper  to  be  made,  thus 
gently  descends  on  this  moving  wire  plane,  which  is  per- 
petually travelling  onward  and  onward  ;  and,  for  its  more 


perfect  equalization,  a  second  movement  is  resorted  to,  by 
means  of  a  sort  of  crank,  which  gives  the  web  a  jerking 
motion  at  short  Intervals,  and  diffuses  the  liquid  pulp  un- 
varyingly over  the  surface.  At  the  end  nearest  to  the 
trough  the  pulp  is,  of  course,  perfectly  fluid  ;  but.  as  the 
web  travels  on,  the  moisture  partially  tinkt  through  the 
fine  apertures  of  the  webbing,  and  the  material  coagulates. 
There  has  been  a  fashion  prevalent  of  late  years  of  hav- 
ing paper  barred  or  ribbed:  this  appearance  is  given  at 
I  this  juncture.  While  yet  moist,  just  before  passing  from 
the  wire  webbing,  it  is  subjected  to  the  pressure  of  aw  ire 
roller,  which  gives  the  Indentations  of  the  itripes  or  lines  ; 
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this  cylinder  it  called  ft  dandy :  from  thU  it  travels  to  a 
web  of  cloth  or  felt,  during  which  advance  it  U  subjected 
to  heavy  pressures,  from  passing  between  roller*  covered 
with  felt,  and  called  the  prating  rollers.  ThU  process 
answer*  to  the  wet  press  in  the  hand-made  paper ;  and 
formerly  this  was  the  termination  of  the  labours  of  the 
machines,  the  remaining  work  of  drying,  &c.  being  ac- 
complished by  hand.  But  an  incalculable  improvement 
took  place  in  the  addition  of  the  drying  rollers.  These 
arc  three  cylinders  of  polished  rnetal,  which  effect  In  a 
few  moments  the  perfect  drying  of  the  paper  :  while  yet 
moist  it  passes  over  the  first  moderately  warm;  again 
over  the  second,  of  larger  diameter,  of  greater  warmth  ; 
pain  over  the  third  with  an  augmented  heat.  The 
is  now  perfectly  dry.  and  any  casual  inequalities 
from  its  surface.  The  final  action  of  this 
lachtne  is  to  wind  the  |iaper  round  a  last 
roller  or  reel,  which  when  full  is  exchanged  for  another, 
mid  fo  on  successively • 

Here  the  work  of  the  machine  It  finished ;  and  the 
paper,  being  In  long  webs  of  many  yards,  requires  to  be 
cut  into  sheets.  After  different  methods  had  been  tried, 
a  supplementary  machine  has  been  invented,  which  re. 
ceives  the  web  from  off  the  reel  on  to  a  drum,  cuts  it 
into  sheets  of  proper  lengths  with  a  circular  knife,  con- 
tinually revolving,  while  the  divided  web  proceeds  ;  and 
these  sheets  arc  received  and  placed  in  regular  heaps  by 
children. 

Mr.  Dickinson  has  recently  made  great  improvements 
in  the  machine,  which  has  consequently  been  followed  by 
a  corresponding  improvement  in  the  paper  manufactured 
by  the  house  of  Messrs.  John  Dickinson  &  Co.,  which 
has  long  been  celebrated  for  producing  paper  of  a  superior 
quality. 

The  manufacture  of  the  paper  being  thus  completed, 
the  sheets  are  separately  examined,  and  every  knot  or 
blemish  carefully  removed,  the  torn  or  damaged  ones 
being  laid  apart.  In  this  state  they  are  subjected  to  the 
action  of  a  powerful  press,  in  the  full  and  open  size  of  the 
sheet :  they  arc  afterwards  cut  round  the  edge,  and  then 
counted  into  quires  of  twenty-four  sheets,  which  are 
folded  in  the  middle,  and  put  into  reams,  each  ream  con- 
taining twenty  quires,  of  which  the  two  on  the  outside 
are  made  up  oi  twenty  sheets  each  from  the  damaged 
sheets  that  were  thrown  out.  In  this  state  they  arc 
again  pressed,  and  finally  tied  up  in  wrappers.  These 
wrappers  are  stamped  by  the  exciseman  ;  and.  by  the  act 
6  A  7  Will.  4.  c.  V}.,  the  paper  is  charged  with  an  excise 
dutv  of  three  halfpence  a  pound. 

When  the  duty  on  paper  was  charged  according  to  the 
size,  the  makers  were  obliged  to  be  particular  In  the  di- 
mensions. The  following  table  shows  the  exact  size  of 
the  different  writing,  drawing,  and  printing  papers,  as 
enforced  by  the  excise  under  the  powers  vested  in  them 
by  act 
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It  will  be  seen,  by  the  preceding  table,  that  the  largest 
slteot  of  hand-made  paper  is  1  foet  7  Inches  in  length  by  ' 
2  feet  7  inch*'*  and  a  half  In  breadth  ;  while  machine-made 
paper  is  of  the  width  or  5  feet,  and  appears  to  be  un- 
limited as  to  it*  length. 

PAl'F.U  HANGINGS.    This  important  and  elegant 
substitute  fir  the  ancient  "hanging*"  of  tapestry  or 
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cloth  came  Into  use  about  200  years  ago:  the  manufac- 
ture has  undergone  a  gradual  succession  of  Improve- 
ments, and  has  now  reached  a  high  state  of  beauty  ami 
perfection.  The  patterns  on  these  papers  are  sometrm«-s 
produced  by  stencil  plates,  but  more  commonly  by  blocks, 
each  colour  being  laid  on  by  a  separate  block  cut  in  wood 
or  metal  upon  a  plain  or  tinted  ground.  The  patterns 
are  sometimes  printed  In  varnish  or  size,  and  gilt  or 
copper  leaf  applied  ;  or  bisulphurate  of  tin  (i 
si  nun)  is  dusted  over  so  as  to  adhere  to  the  pattern  ; 
in  what  arc  called  flock  papers,  dved  wools  minced 
powder  are  similarly  applied.  Pos 
French  chalk,  is  used  to  produce  the  \ 
under  the  name  of  satin.  Striped  papers 
made  by  passing  the  paper  rapidly  under  a  trough, 
has  parallel  slits  in  Its  bottom  through  which  the 
is  delivered  ;  and  a  number  of  other  very  f 
beautiful  contrivances  hate  latelv  been  applied  in  this 
important  branch  of  art.  The  invention  of  the  paper 
machine,  by  which  any  length  of  paper  may  be 
effected  a  great  change  in  paper  hangings,  which 
formerly  only  be  printed  upon  separate  sheets,  and 
much  more  inconvenient  to  print  as  well  as  to  apply  to 
the  walls.  A  plausible  suggestion  upon  the  subject  of 
"  intellectual  paper  hangings  "  will  be  found  in  No.  8fH. 
of  the  Penny  Magazine.  The  reduction  of  the  duty  on 
paper,  and  the  repeal  of  that  on  paper  hangings,  not  only 
create  a  greater  demand  for,  but  are  likely  to  lead  to  fur- 
ther Improvements  In,  this  manufacture. 

PAPER  MONEY.    Are  Banks. 

PAPER  SAILOR,  or  PAPER  NAUTILUS.  See 

AxGONACT. 

PAPIER-MACHE'.  A  name  given  to  article*  mana- 
factured  of  the  pulp  of  paper,  or  of  old  paper  ground  up 
into  a  pulp,  bleached,  if  necessary,  and  moulded  into 
various  forms.  This  article  has  lately  been  used  upon 
an  extensive  scale  for  the  manufacture  of  moulding, 
rosettes,  and  other  architectural  ornaments ;  pilaster*, 
capitals,  and  even  figures  as  large  as  life,  have  also  been 
made  of  it  It  is  lighter,  more  durable,  and  leu  brittle 
and  liable  to  damage  than  plaster,  and  admit*  of  " 
coloured,  gilt,  or  otherwise  omam 
tide  sometimes  goes  under  the  same  name  which  is  i 
like  pasteboard,  consisting  of  sheets  of  paper  parted  or 
glued  and  powerfully  pressed  together,  so  as  to  acquire 
when  dry  the  hardness  of  board,  and  yet  to  adroit  while 
moist  of  curvature  and  flexure :  tea-trays,  waiters,  snuff- 
boxes, and  similar  articles  are  thus  prepared,  and  after, 
wards  carefully  covered  by  japan  or  other  varnishes,  and 
often  beautifully  ornamented  by  figures  or  landscapr* 
and  other  devices,  Ac,  occasionally  inlaid  with  mother 
of  pearl.  A  mixture  of  sulphate  of  Iron,  quicklime,  and 
glue,  or  white  of  egg,  with  the  pulp  for  papier-mache, 
renders  it  to  a  greater  extent  water-proof;  and  the  fur- 
ther  addition  of  borax  and  phosphate  of  soda  contributes 
to  make  it  almost  fire- proof.  The  chief  papier-mache 
manufactory  in  England  Is  that  of  Bielefeld,  in  Wel- 
lington Street,  Strand,  who  lias  recently  published  l 
concise  history  of  the 
numerous  illustrations. 
PAPILIONACE/E.  See  Lbguminace*. 
PAPILIONA'CEOUS.  A  name  given  to  the  corolla 
of  leguminous  plants,  from  its  fancied  resemblance  to  the 
figure  of  a  butterfly :  It  is  that  of  the  garden  pea  and 
bean,  and  consists  of  a  large  upper  petal  or  vexlllum. 
two  lateral  petals  called  alst,  and  two  Intermediate  petals 
forming  a  carina. 

PAPILIO'NIDJE.   (Lat.  papilio.  a  bnUerflyA  The 
name     a  family  of  Lepldoptemus  " 
genus  Papilio  is  the  type.   See  Dicrxaui. 


PA'PIST.  (Lat.  papa,  the 
use  to  designate  a  member  of 
It  has  a  shade  of  meaning 
manitl,  being  employed 
of  pi <  judii  e  and  -  '  ' 

PA'PPUS.  A 
which  exists  in  the 
membranous  coronet,  or  of  i 
similar  condition. 

PAPY'RI.  The  name  given  to  the  written  scrolls 
made  of  the  papyrus,  which  have  been  found  in  various 
places,  but  more  especially  In  Egypt  and  Hcrculaneura. 
The  process  of  making  papyri  was  as  follows :  —  The  in. 
teriorof  the  stalks  of  the  plant,  after  the  rind  had  bwii  re- 
moved, was  cut  into  thin  slices  in  the  direction  of  their 
length  ;  these  being  laid  on  a  flat  board  in  succession,  si- 
milar slices  were  placed  over  them  at  right  angles  ;  and 
their  surfaces  being  cemented  together  by  a  sort  of  gh;e. 
and  subjected  to  a  proper  degree  of  pressure,  and  w-tt 
dried,  the  papyrus  was  completed.  The  length  of  the  slices 
depended  of  course  on  the  nreadth  of  the  intended  sheet, 
as  that  of  the  sheet  on  the  number  of  slices  plared  in 
succession  beside  each  other  ;  so  that  though  the  breadth 
was  limited,  the  papyrus  might  1m*  extended  to  an  In  ir- 
flnlte  length.  Many  of  the  papyri  which  have  been  pf- 
served  vary  greatly  in  their  texture  and  appearance  : 
they  are  generally  fragile  and  difficult  to  unrol 
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papyrus. 

dered  pliable  by  gradual  exposure  to  steam  or  the  damp 
of  an  English  climate;  and  tome  are  to  brittle  that  they 
appear  to  have  been  dried  by  artificial  meant.  (Sir  O. 
W'ltkinson's  Manners  and  Custom*  qf  the  Ancient  Egyp- 
tians, vol.  iii.  p.  147-8.)  Much  Interest  was  excited  by 
the  discovery  of  the  papyri  rollt  at  Herculaneum,  and 
great  expectation!  were  entertained  by  archaeologist* 
that  many  of  the  valuable  remains  of  antiquity  would  be 
restored  to  the  world  ;  but  H  after  all  the  trouble  that 
baa  been  taken,  and  all  the  Ingenuity  that  hat  been  dis- 
played In  unrolling  and  deciphering  many  of  them,  little 
or  nothing  hat  been  found  worthy  of  the  paint.  They 
consist  chiefly  of  Greek  sophists  and  rhetoricians ;  workt 
on  music,  medicine,  and  the  arts ;  and  some  on  natural 
and  moral  philosophy,  Ac.  All  the  deciphered  papyri 
contained  in  the  work  Herculaniensium  f'oluminum 
swr  rnpersunt,  published  at  Naples,  1827. 
PAPY'RUS.  In  Botany,  a  Cyperaceous  plant  found  In 
of  many  tropical  countries,  but  especially 
of  the  Nile,  and  whose  toft  cellular  flower- 
neient  material  from  which  paper 
was  made.  Among  the  ancients  the  term  papyrus  formed 
the  general  appellation  for  all  the  different  plants  of  the 
genus  Cyperus,  which  was  extensively  used  for  making 
mats,  baskets,  boats,  and  many  other  purposes  ;  the  spe- 
cies confined  to  the  manufacture  of  paper  being  usually 
designated  Cyperus  papyrus,  or  Bybios.  The  latter  was 
particularly  cultivated  in  the  Sebennytic  Dome  ;  though 
other  parts  of  the  Delta  also  produced  it,  and  probably 
even  tome  districts  in  Upper  F.gypt.  The  paper  made 
from  it  differed  in  quality,,  being  dependent  upon  the 
and  the  part  of  the  stalk  wb 


PARACELSISTS. 


growth  of  the  plant  and  the  part  of  the  stalk  wh  ence  it 
was  taken.    The  process  of  the  manufacture  it  minutely 


described  by  Pliny  in  his  Hist.  Sat.  xlii.  11,  l'i.  The  pe- 
riod at  which  paper  began  to  be  manufactured  from  the 
papyrus  is  involved  in  great  obscurity  ;  but  there  can  be 
little  doubt  that  Pliny  was  greatly  in  error  when  be  as- 
signed it  a  date  posterior  to  the  reign  of  Alexander  the 
Great  ;  for  we  meet  with  papyri  (sec  above)  of  the  most 
remote  Pharaonic  periods,  the  same  mode  of  writing  on 
which  is  shown  from  the  sculptures  to  have  been  common 
iu  the  age  of  Suphis  or  Cheops,  the  builder  of  the  great 
pyramid,  more  than  3000  yean  before  the  Christian  era. 
The  manufacture  of  paper  from  the  papyrus  continued 
in  general  use  down  to  the  end  of  the  7th  century,  when 
it  was  auperseded  by  parchment  (which  see). 
PAR  OK  EXCHANGE.  See  Exciianob. 
PA'R A  BLE .  ( Gr.  tr«<«CsAn  ;  from  t«<iu>.J.»,  /  com- 
fare.)  In  Rhetoric,  in  the  original  sense,  a  comparison  ; 
but  the  word  has  become,  in  modern  language,  appro- 
priate In  a  particular  meaning.  The  parables  of  the 
New  Testament  are  illustrations,  in  the  form  of  short 
tales,  after  the  oriental  manner,  in  each  of  which  not 
only  a  moral  or  religious  truth  is  conveyed,  but  the  ob- 
jects contained  in  the  hidden  sense  are  distinctly  repre- 
sented by  parallel  objects  or  types  iu  the  external  nar- 
rative. 

PARA'BOLA.  In  Geometry,  one  of  the  conic  tec* 
tions;  formed  by  the  intersection  of  the  cone  with  a 
plane  parallel  to  one  of  its  sides.  Considered  as  a  plane 
curve,  the  parabola  may  be  defined  at  follows :  —  A  point 


F.  and  a  straight  line  B  B' 

D 


being  given  by  position  in  a 
be  supposed  to  move  in  such 
a  manner  that  its  distance 
D  K  from  the  given  point 
Is  always  equal  to  its  dis- 
tance D  H  from  tho  given 
straight  line:  the  point  D 
will  trace  out  the  parabola. 

The  given  line  B  B'  is 
called  the  directrix  of  the 
jiarabola ;  the  given  point  K 


_if  the  straight 

line  F  C.  drawn  through  F  perpendicular  to  thedlrectnx, 
is  the  axis  ,•  any  straight  line  parallel  to  C  K  it  *  diameter  , 
in  which  the  diameter  meets  the  curve  it  the 
• ;  and  a  straight  line,  quadruple  the 
between  the  vertex  of  any  diameter  and  the  di- 
.  is  called  the  latus  rectum  or  parantttcr  of  that 
diameter. 

From  the  preceding  definition  of  the  curve  its  alge- 
braic equation  Is  easily  found.  Let  A  be  the  origin  of 
the  rectangular  co-ordinates,  A  K  =■  r,  K  I)  »  y,  and 
A  F  **  A  C  =  a  |  we  have  D  K*  or  y~-  =•  1)  F*  —  K  K»j 
but  1)  F  =*  D  H  =  C  K  =  x  +  a.  and  PK-AK-AF 

s  —  a  ;  therefore  yt  m  (x  +  a)3  —  (x  —  n)»,  whence 
jrJ  a  4  ax  :  or,  if  we  assume  p  =  4  a  (s»  the  parameter  of 
the  ax U), the  equation  becomes  i/3  =  p.r;  that  is,  the  square 
"f  the  ordinate  Is  equal  to  the  rectangle  under  the  absciss 
and  the  parameter.  This  property  holdt  true  of  every 
other  diameter  as  well  a*  of  the  axis,  the  ordinate  being 
Uken  parallel  to  the  tangent  at  the  vertex  of  the  dia- 
meter. It  was  on  account  of  this  property  that  the  curve 
received  its  name. 

Let  F  Dor,  and  the  angle  A  F  D  =  fl ;  then  F  K  m 
-  r  cos.  and  consequently  L'K  =  i«-r  cot.  But 
by  the  definition  of  the  curve,  C  K  =  I  D  ~  r;  there- 


fore ra!d-r  cos. e, 


r  = 


2« 


This 


1  +  cos.  a 
is  the  polar  equation  of  the  parabola. 

I,et  T  t  be  a  tangent  to  the  parabola  through  D  ;  it  It 
a  property  of  the  curve  that  the  angle  11 1)  T,  and  con- 
sequently the  vertical  angle  A D /,  is  equal  to  FDT.  A 
ray  of  light,  therefore,  falling  on  the  curve  in  the  direc- 
tion A  D,  and  being  reflected  by  it,  would  pas»  through 


and  being  ) 

the  point  F  ;  and  as  this  takes  place  w  ith  regard  tOi 
ray  parallel  to  the  axis.  It  follows  that  the  concave  tur- 
facc  formed  by  the  revolution  of  a  parabola  about  itt 
axis  is  that  by  which  all  the  parallel  ruy*  of  light  are 
collected  into  a  tingle  point.  Hence  the  point  K  is  called 
the  focus,  or  burning  point. 
Another  remarkable  property  of  the  parabola  It  the 
dlowing :  —  Let  P  A  be  a  tangent  to  tho  curve  at  P,  and 

from  A  and  B,  points  in  the 
tangent,  let  A  C  and  B  D  bo 
drawn  parallel  to  the  diameter 
P  M  N  ;  then  AC:  B  D  :  : 
P  A»  :  P  B*.  For,  making  C  M 
and  D  N  parallel  to  P  B,  and 
assuming  p  =  the  parameter  of 
the  diameter  P  N,  we  have, 
from  a  property  already  men- 
tioned, M  t  *  =  p  •  P  M,  and 
N  ;  thercforeM  C  :  N  D»  :  :  PM  :  PN,  or 
:  A  C  :  B  D.  Hence  the  parabola  is  the 
curve  described  by  a  projectile  in  a  vacuum  ;  for  a  body 
projected  from  Pin  the  direction  PA, and  not  resisted, 
would  past  over  spaces  In  that  direction  proportional  to 
the  times  ;  and,  In  consequence  of  the  accelerating  force 
of  gravity,  it  falls  through  spaces  A  C  and  B  D  in  the  per- 
pendicular direction  proportional  to  the  squares  of  tho 
times,  or  proportional  to  the  squares  of  PA  and  P  B. 
See  GuNNnar.  Projbctii.8 
The  parabola  is 


N  DJ 
P  As 


,  as  being  the  first 
which  the  Indefinite  quadrature  was  found.  Let  P  N  be 
a  diameter,  and  P  B  a  tangent  at  fts  vertex,  and  B  D  and 
D  N  respectively  parallel  to  P  N  and  P  B  ;  It  was  demon- 
strated by  Archimedes  that  the  area  contained  by  P  N, 
N  1).  and  the  parabolic  arc  P  C  1),  is  equal  to  two  thirds 
of  the  parallelogram  PB  D  N. 

The  curve  which  has  now  been  described  is  called  the 
conical  or  Apollonian  parabola ;  but  the  term  parabola  it 
also  applied  to  all  algebraic  curves  of  a  higher  order  de- 
termined by  an  equation  of  the  form  ym*u  =>am  xv. 
The  curve  whose  equation  is  s/>  =a  :  x  is  called  the  cu- 
bical parabola;  and  that  which  has  for  its  equation 
v 1  a  i  -'.  the  scmlcubical  parabola.  This  latter  curve  Is 
celebrated  In  the  history  or  the  algebraic  analysis  as  being 
the  first  curve  that  was  rectified,  or  found  equal  in  length 
to  an  assignable  straight  line:  and  the  honour  of  tho 
discovery  belongs  to  an  Englishman,  William  Neil,  who 
1670  at  the  early  age  of  thirty-three.  ' 


discovery  was  made  nearly  at  the  same  time  by  Van 
Heuraet  in  Holland :  till  then  It  had  been  supposed  by 
geometers  impossible  to  assign  a  straight  line  equal  to 
the  arc  or  any  algebraic  curvo  (the  rectification  of  the 
cycloid  had  been  found  by  Sir  Christopher  Wren);  but 
the  discovery  of  the  method  of  fluxions  soon  showed  that 
there  arc  Innumerable  classes  of  curves  susceptible  of  In- 
definite rectification.  In  fact,  all  parabola*  of  this  form 
u-Ju  +  i  aar*",  where  n  it  any  number  whatever,  may 
be  rectified.  (Montucla,  Histoire  des  Mathematiqucs, 
tom.il.  p.  151.)   See  Conic  Sections. 

PARABO'LIC  CONOID.  The  solid  generated  by 
the  rotation  of  a  parabola  about  its  axis.  It  is  equal  in 
content  to  i  the  circumscribed  cylinder,  and  to  |  of  the 
cone  having  the  tame  base  and  altitude. 

PAHABO'LIC  CURVE.  A  curve  of  which  the  eqtuu 
tion  it  of  the  form  y  -  a  +  bx  +  c*«  +  dx*  +  Ac 
Curvet  of  this  kind  are  frequently  employed  for  the  pur- 
pose of  representing  a  number  ol  observations,  or  for  ap- 
proximating to  the  areas  of  other  curves ;  for  it  is  always 
possible  to  cause  a  parabolic  curve  to  pass  through  any 
number  of  points  in  a  given  curve,  by  making  as  many  of 
the  coefficients,  a,  b,  c,  Ac,  Indeterminate  as  there  are 
points  given ;  and  the  curve  thus  described  will  differ  less 
from  the  given  curve  according  as  the  number  of  points 
It  greater.  But  the  area  of  the  parabolic  curve  can  always 
be  determined ;  therefore  that  of  the  other  curve  may  be 
found  to  any  required  degree  of  approximation. 

PARABO'LIC  SPINDLE.  The  solid  conceived  to 
be  formed  by  the  rotation  of  a  parabola  about  Its  base,  or 
double  ordinate. 

PARAUO'LOID,  if  sometimes  used  to  denote  the  pa. 
rabolas  of  the  higher  orden ;  and  sometimes  the  solid 
otation  of  a  parabola  about  its  axis,  or  the 


formed  by  the  i 
parabolic  conoid. 

PARACE'LSISTS.  Follower!  of  the  tchool  of  Para- 
celsus in  medicine,  physics,  and  mystical  science.  Tho 
founder  or  this  school  may  perhaps  be  called  with  jus- 
tice the  most  distinguished  quack  who  ever  made  a 
figure  In  the  world,  lie  practised  medicine  "  with  tho 
of  a  wandering  empiric,"  and  established  a 
3  L  i 
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PARACENTESIS. 

to  the  traditionary  doctrine*  of  tho 
of  Hippocrates  and  Aristotle.  He 
minified  hi*  medical  and  chemical  knowledge  with  the 
•peculations  of  the  Cabbala,  and  with  a  theosophy  of  hti 
ow  n.  He  died  in  1&4I.  His  followert  continued  to  in- 
fluence the  schools  of  Germany  for  more  than  a  century. 
(See  Hallam's  Introduction  to  tke  Literature  of  the 
Middle  Ages.  I.  Ml.  639.  il.  70.  Ac. ;  and  Mosheim,  vol.  iv.) 

PARACENTESIS.  (Gr.  ra*«<rrt«,  /  perforate.) 
The  operation  of  tapping  any  of  the  cavities  of  the  body 
for  the  purpose  of  withdrawing  a  contained  fluid. 

PARACE'NTRIC.  (Gr.  «■«<«,  and  *«m-(m.  centre.) 
In  the  higher  Geometry,  the  name  given  to  a  curve  line 
having  this  property,  that  a  heavy  body  descending  along 
it  by  the  force  of  gravity  will  approach  to,  or  recede 
from  a  centre  or  fixed  point,  by  equal  distances  in  equal 
times. 

1* A R  ACENTRIC  MOTION,  in  Astronomy,  denote* 
the  rate  at  which  a  planet  approaches  nearer  to,  or  re- 
cedes  farther  from  the  sun  or  centre  of  attraction,  in  a 
given  interval 

PARACE'PHALOPHO*RE8.     (Gr.  *«<•.  betide, 
jti.vxX*.  head,  and  e&e-.  I  carry.)   A  name  given  by  M. 
De  Blainville  to  a  class  of  Mollusks,  comprehend 
in  which  the  head  is  but  little  distinct  from  the 
alwars  provided  with  some  of  the  organs  of 

PARACHU'TE.   (Fr.  parcr,  to  ward  off,  and  chute. 


fail ;  a  guard  against  falling.)  An  apparatus  resembling 
the  common  umbrella,  but  of  far  greater  extent,  in- 
tended  to  enable  an  aeronaut.  In  rase  of  alarm,  to  drt  p 
from  his  balloon  to  the  ground  without  sustaining  injury. 
This  is  effected  by  means  of  the  resistance  of  the  at  mo- 
i«n  the  parachute  is  detached  from  the  balloon, 
Mndoned  with  its  load  in  the  air,  it  must  proceed 
at  first,  from  the  continued  action  of  gravity,  with  an  ac- 
celerated motion,  until  the  increased  velocity  produces 
a  resistance  equal  to  the  force  of  attraction,  or  the  weight 
of  the  apparatus  with  its  load.  After  this  equilibrium 
has  been  attained,  the  parachute  will  descend  with  a 
nearly  uniform  velocity.  According  to  theory,  this  ter- 
minal velocity,  supposing  the  surface  of  the  parachute  to 
be  flat,  It  equal  to  that  which  a  heavy  body  would  ac- 
quire in  falling  through  the  altitude  of  a  column  of  air 
incumbent  on  that  surface,  and  having  the  same  weight 
as  the  whole  apparatus.  A  circular  parachute  having  a 
diameter  of  30  feet,  and  weighing  with  its  load  22A  pounds, 
would  acquire  a  terminal  velocity  of  about  13  feet  per 
second  ,  and  a  person  descending  with  it  at  this  rate 
would  receive  the  same  shock  on  reaching  the  ground 
as  if  he  dropped  freely  from  a  height  of  2j|  feet.  (For 
the  method  of  solving  this  problem,  see  Hut  ton' t  Mathe* 
matical  Tracts,  vol.iii.  p.  316.)  The  actual  resistance 
of  the  air  is,  however,  greater  than  is  given  by  theory, 
and  ts  besides  augmented  by  the  concavity  of  the  para- 
chute, which  occasions  an  accumulation  of  the  fluid  ;  but, 
on  account  of  the  action  of  the  wind,  the  axis  of  the  pa- 
rachute will  probably  become  inclined  to  the  vertical,  in 
which  case  the  resistance  will  sufTer  a  diminution. 

One  of  the  most  remarkable  instances  of  descent  from 
a  great  height  with  a  parachute  is  that  of  Garnorin,  a 
Frenchman,  who  ascended  in  a  balloon  from  an  enclo- 
sure, near  North  Audley  Street,  in  London,  on  the  2d  of 
September,  180*2.  After  hovering  seven  or  eight  minutes 
in  the  atmosphere,  he  cut  the  cord  by  which  his  para- 
chute was  attached  to  the  balloon.  It  Instantly  expanded, 
and  for  some  seconds  descended  with  an  accelerating  ve- 
locity, till  it  became  tossed  extremely,  and  took  such 
wide  oscillations  that  the  basket  or  car  was  at  times 
thrown  almost  into  a  horizontal  position.  The  intrepid 
aeronaut  narrowly  escaped  destruction  by  being  pre- 
cipitated on  the  houses  in  St.  Pancras,  and  at  last  for- 
tunately came  to  the  ground  in  a  neighbouring  field.  He 
seemed  to  be  much  agitated,  and  trembled  exceedingly 
at  the  moment  he  was  released  from  the  car.  (Kncy. 
Brit.,  "  Aeronautics.") 

A  recent  experiment  of  this  kind,  made  by  Mr.Cock- 
Ing,  was  attended  with  fatal  consequences.  Having  con- 
ceived a  notion  that  the  vibrations  might  be  avoided 
by  giving  the  machine  a  different  form,  this  projector 
constructed  one  in  the  form  of  an  inverted  umbrella, 
that  is,  having  the  concave  side  uppermost,  and  hound 
to  a  strong  wooden  hoop  to  prevent  Its  collapse  in  the 
descent.  The  diameter  of  the  hoop  was  34  feet ;  and 
there  was  also  a  hole  of  6  feet  in  diameter  in  the  middle 
of  the  parachute,  which,  it  was  supposed,  would  also 
contribute  to  give  greater  steadiness.  Having  attached 
himself  to  this  machine,  he  ascended  from  Vanxhall 
Gardens  on  the  24th  of  July,  1837.  On  being  cut  away 
from  the  balloon  the  parachute  descended  rapidly,  and 
with  violent  oscillations :  the  hoop  broke,  and  the  un- 
fortunate projector  fell,  dreadfully  mangled,  at  I<ee,  near 
lllackheath.  Th  e  persons  in  the  car  of  the  balloon  were 
nbo  placed  in  great  danger,  having  narrowly  escaped 
suffocation  from  the  quantity  of  gas  expelled  in  conse- 
quence of  the  great  velocity  with  which  the  balloon 
darted  upwards  immediately  on  being  liberated  from  the 
parachute    They  suffered  extreme  pain,  and4or  a  time 


PARADISE. 

were  deprived  of  tight ;  but  fortunately  they  had  carrlod 

almost" 


air,  by 


up  with  them  a  large  bag  filled  with 
means  of  which  they  were  enabled  to  I 
this,  they  would  probably  have  i 

PA'RACLETE.  (Gr.  w«#«*X«rr»f,  advocate.)  A 
name  attached  to  the  Holy  Spirit,  as  an  advocate,  inter- 
cessor, or  comforter  of  mankind  ;  such  as  he  is  repre- 
sented, John,  xlv.  16. 16. ;  Ram.  viii.  26.  It  was  not  an 
uncommon  opinion  of  the  early  heretics,  that  the  Para- 
clete, whose  mission  was  promised  by  Christ,  was  to 
appear  corporeally  upon  the  earth,  and  complete  the  dis- 
pensation announced  by  our  Lord  and  the  apostles:  and 
they  drew  a  distinction  between  the  person  of  the  Com- 
forter and  the  effusion  of  his  grace  upon  the  disciple*  on 
the  day  of  Pentecost.  Accordingly,  several  of  them. 
Simon  Magus,  Manes,  and  others,  gave  themselves  out 
as  this  expected  Paraclete ;  and  Tertullian  himself  urn 
at  one  period  infatuated  by  the  claims  advanced  by  Moo- 
tanus  to  this  personification. 

PARACRO'STIC.   A  poetical 
the  first  verse  contains,  in  order,  all  the! 

Acting  tTc*wr"g(I^^Li5awc,  11.  &4.), 
glnal  Sibvlline  verses  were  paracystic*.    See  A< 

PARACYA'NOGEN.  When  cyanuret  of  mercury  is 
decomposed  by  heat,  a  brown  solid  mat!  w  remains  bavin* 
the  same  composition  as  gaseous  cyanogen,  hence  desig- 
nated as  above. 

PARA'DE.  (Fr.)  The  place  where  troops  draw  op 
to  do  duty,  mount  guard,  Ac.  The  original  meaning  of 
the  word  is  show  or  ostentation  ;  and  it  is  used  as  above, 
because  on  these  occasions  officers  and  men  are  ex- 
pected to  be  In  full  uniform,  or  completely  equipped. 

PA'RADIGM.    (Gr.  an  trample.)  la 

Rhetoric,  a  general  term,  used  by  Greek  writers  in  the 
sense  of  "example."  or  "  illustration,"  of  which  "  para- 
ble "  and  *'  fable  "  are  species.  (Quintilian,  t.  S.)  Hence. 
In  early  theology,  those  writers  who  narrated  the  lives 
of  religious  persons,  by  way  of  examples  of  Christian 
holiness,  were  styled  Paradigmatic*. 

PA'RADISE.    (Gr.  wnptiurt :  said  to  be  derived 
from  a  Persian  or  Chaldaic  word,  or  from  the  Arabic 
flrdauz.  a  fruitful  valley. )   This  name,  of 
Ireekhlrtoi 


was  used  by  the  Greek  historians  to  denote  i 
parks  or  pleasure  grounds  of  the  Persian  monarchs. 
(Xenophon,  Cyrop.  and  Uiconom. ;  Diod.  Sie.  xvL  41, 
xvlii.  36. ;  described  by  Qutntus  Curtius.  viii.  )..  who 
does  not  usejhe  word.    See  ab*>  Aulus  Gcllnu.  fi.  20.) 

Adam  and  Eve  were  placed  by'tneir  Creator.  It  al*o 
occurs  In  other  part*  of  their  t  ranslation .  ( N  umbers,  xxiv . 
6. ;  Genesis,  xiii.  10. ;  Ei.  xxviii.  13..  xxxL  8.)  It  ts  used 
in  the  N.  T.,  in  the  memorable  passage,  Luke,  xxlil.43. 
The  speculations  Into  which  this  mysterious  passage  has 
led  learned  and  pious  men,  in  all  ages  of  the  church,  form 
too  extensive  a  subject  to  be  entered  upon  here.  The 
mythologies  of  many  nations  contain  similar  idea*,  whe- 
ther derived  from  the  ancient  tradition  of  a  paradise,  or 
formed  out  of  the  inherent  sense  of  man  of  his  own  im- 
perfection and  longing  after  a  better  state,  from  which 
fie  Imagines  himself  to  have  fallen.  ( See,  especially,  the 
first  part  of  Buttmann's Myt/iologus,  and  Bryant's  My- 
thology.) The  rabbis  have  formed,  as  usual,  a  strange 
collection  of  legendary  tales  out  of  the  simple  narrative 
of  Scripture.  According  to  them,  there  is  an  upper  or 
heavenly,  and  a  lower  or  earthly  paradise.  The  lower 
is  situated  somewhere  under  the  terrestrial  equator. 
Each  is  divided  into  seven  dwellings,  and  each  of  thr-e 
Is  twelve  times  10,000  miles  in  length  and  breadth.  A 
column  ascends  from  the  lower  to  the  upper  heaven,  by 
which  the  souls  of  the  blessed  mount  after  a  temporary 
sojourn  in  the  former.  A  wall  of  partition  divide* 
dise  from  hell ;  and  this  will  fall  when  the  " 
comes,  and  all  Israel  be  gathered  together  in 
The  celestial  paradise  is  generally  rcf< 
Identical  with  heaven,  or  the  place  of  bliss 

rltics.  who  weigh  very  nicely  our  Lord's 
in 

be  with  me  in  paradise."  have  imagfned  the* exist- 
of  a  distinct  abode  for  the  souls  of  the  just  before 
the  final  judgment.  When  we  consider,  however,  that, 
upon  the  authority  of  another  passage  in  Scripture,  we 
athrm  that  our  Saviour  went  down  into  hell  between 
his  death  and  resurrection,  it  will  be  better,  perhaps,  not 
to  affix  too  definite  a  meaning  either  to  the  one  expression 
or  the  other. 

The  local  situation  of  the  terrestrial  paradise  has  been 
a  favourite  subject  of  speculation,  both  with  the  fathers 
of  the  church  and  with  later  Inquirer*.  The  reader  may 
consult,  if  he  will,  the  first  volume  of  the  compilation 
called  the  Ancient  Universal  History,  where  the  matter 
is  seriously  discussed  at  great  length  ;  he  will  also  find 
it  treated  in  an  entertaining  article  of  the  Rne.  ArYfrv- 
politana.  (  See  also  Schulthess,  Das  raradies,  Zurich. 
1*16.)  The  most  ordinary  opinion  has  placed  it  on  the 
Euphrates  and  Tigris.    Josephus  regards  thr  Ptson 
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mentioned  tn  Genesis  at  the  Ganges,  the  Gihon  at  the 
Nile.  Hardouin  places  hit  In  Palestine,  lluet  (De  la 
Situation  du  Paradis  Terr  est  re,  1091)  enumerates  a  va- 
riety of  these  theories.  The  paradise  of  the  Moslems 
is  termed  in  the  Koran  Gannatn.  or  the  Happy  Gardens ; 
and  its  description  is  evidently  borrowed  from  the  notions 
of  the  rabbit  and  oriental  Christian*.  See,  chiefly, 
chapters  Iv.  Ivi. ;  but  these  passages,  although  fluwefy 
enough,  contain  a  very  small  part  of  the  extravagances, 
chiefly,  drawn  from  tradition,  which  make  up  the  vulgar 
Mohammedan  notion  of  paradise.  (See,  in  addition  to 
the  authorities  already  cited,  a  learned  article  In  the  un- 
finished Kncyclopa'dia  of  Krsch  and  Gruber.) 
PA'RADOX.  (Gr.  *«<*loi«,  contrary  to  received 
.)  A  term  applied  to  any  proposition  which  seems 
or  at  variance  with  common  sense,  or  to 
ae  previously  ascertained  truth  ;  though, 
i  properly  investigated,  it  may  be  found  to  be  per- 
fectly  well  founded.  The  reader  will  find  in  Bishop 
Honley's  10th  Sermon  the  nature  of  a  paradox,  and  the 

.  »_  -  _  ■  a         Mm.    MSMSk  m\   _  — .—  —  i—j.  JI_,*i„-_      -I,.-.  I„  II 

Sa  c 'til riic  11 1  i loiij  ci*  tiny  11  ~ 


PARADOXUS.  (Gr.  wonderful.}  A  name 

devited  to  express  the  obscure  nature  of  a  genus  of  Tri- 
lobite*  (fossil  Crustaceans),  to  which  It  is 
whic  h  U  c  haracterised  by  the  absence  or  in. 
of  the  prominent  even-formed  eyes  which  are  borne  on 
the  shield  of  all  other  Trilobites.  The  segments  extend 
beyond  the  sides  of  the  body,  and  are  free  at  their  lateral 
extremity.  It  serves  also  as  a  specific  name  for  obscure 
and  anomalous  animals ;  as  the  Ornithorkynchus  para- 
doxus. Lcpidosiren  paradoxa,  ttc. 

PA'RAPFINE.  A  substance  contained  tn  the  pro- 
duct* of  the  distillation  of  the  tar  of  beech  wood.  It  is  a 
tasteless  inodorous  fatty  matter,  fusible  at  1 12°,  and  re- 
sists the  action  of  acids  and  alkalis.  It  appears  to  be  a  hy- 
dro-carbon. Its  name  is  compounded  of  par  urn.  little,  and 
affinis,  akin,  to  denote  the  remarkable  chemical  indif- 
ference which  is  it*  characteristic  feature.  A  similar  sub- 
stance has  been  obtained  by  Dr.  Christlson  from  the  pe- 


PARALLAX. 

of  place  or  of  aspect.  The  term  it  used  in  astronomy 
to  denote  the  difference  between  the  apparent  place  of 
a  celestial  object  and  its  true  place,  or  that  in  which  it 
would  be  seen  if  the  observer  were  placed  at  the  centra 
to  which  the  motion  Is  referred.  When  the  point  of  re- 
ference is  the  centre  of  the  earth,  the  change  of  aspect 
is  called  the  diurnal  parallax  ;  when  it  is  the  centre  of 
the  earth's  orbit,  the  change  is  called  the  annual  pa- 
rallax. 

Diurnal  Parallax — Let  C  be  the  centre  of  the  earth, 

A  the  place  of  the  observer,  Z 
his  zenith,  and  S  a  celestial 
body.  On  observing  the  bcnly 
from  A,  it  will  be  seen  in  the 
direction  A  S,  making  the 
angle  Z  A  S  with  the  lenith. 
But  if  the  observer  could  be 


troleum  of  Rangoon 

PARA'GIUM.  (Lat.  par,  equal.)  In  Feudal  Juris- 
prudence, the  body  of  nobles  (peerage)  was  so  termed  ; 
the  word  likewise  expressed  equality  of  condition  in  va- 
rious  legal  relations,  as,  for  example,  between  the  lords 
in  partnership  of  a  fief.  Parage  was  also  a  custom  by 
which  the  elder  of  several  coheirs  of  a  fief  rendered 
homage  for  the  whole,  and  thereby  guaranteed  the  en- 
joyment of  it  to  his  coheirs  as  well  as  himself;  In  the 
same  manner,  one  of  several  copurchasers  might  be  ad- 
mitted to  a  similar  privilege. 

PARACO'GE.  (Gr.  «te«.  by  the  tide  of.  and  iyu,  / 
bring.)  In  Grammar,  a  figure  by  which  one  or  more 
letters  are  added  at  the  end  of  a  word  ;  e.g.  In  the  or- 
dinary formation  of  diminutives  in  most  languages.  See 
Met  a  PL  asm. 

PARACOLIC  LETTERS.  (Gr.  r«t*>uyr.  an  ad- 
dition.)  In  the  Semitic  languages, letters  which,  by  their 
addition  to  the  ordinary  form  of  the  word,  import  addi- 
tional emphasis,  or  some  peculiar  inflexion  into  the 
sense.  Their  real  meaning  and  authority  have  been  much 
debated  among  Hebrew  scholars. 

PA'llAGRAPH  ((Jr.  *«<«?(«4wr).  ordinarily  sig- 
nifies a  small  subdivision  of  a  connected  discourse,  and 
l«  indicated  by  the  sign  "f  in  modern  orthography. 

Pariidraphe,  as  used  by  Greek  rhetorical  writers,  is  a 
poetical  figure  employed  when  the  writer  sums  up  in  a 
few  words  the  substance  of  a  previous  passage,  by  way  of 

It  was  probably  so  called  by 


to  a 

analogy.  {P.ustatkiui  on  Horn.  11.  \.  304.) 

PAHALEl'PSIS.  (Gr.sMsc.AMs-*,  I  omit.)  In 
toric,  the  artificially  exhibited  omission  or  slight  men- 
tion of  some  important  point,  In  order  to  Impress  the 
hearers  with  indignation,  pity.&c,  called  by  the  Latins 
prsteritio,  omlssio,&c. ;  as  in  the  ~ 

Occldat  ilia  dies  stvo, 
Hwcula  :  not  rrrtc,  lat 
Node  Ugi  nortrv  |*atUiuur 

The  passage,  Hebr.  xil.  32.,  may  be  given  as  another 
Instance ;  or  the  following  from  Cicero :  —  "  Pra?tereo 
ilium  nefarium  conatum  tuum,"  &c.    ( Cone.  c.  Anto- 

*'pai!aLIPO'MENA.  (Gr.  w»+*Ui**pu*u,  things  left 
out  or  aside.)  A  term  applied,  in  Bibliography,  to  works 
of  a  supplementary  character.  The  two  books  of  the  Old 
Testament  called  by  us,  after  Saint  Jerome,  the  Chro- 
nicles, are  also  termed  Paralipomena. 

PARALLACTIC  INSTRUMENT.  An  astronomical 
instrument  for  determiningthc moon's  paral lax,  described 
by  Ptolemy  in  hli  Almagest,  and  usually  called  Ptolemy's 
Utiles.  The  term  parallactic  is  sometimes  applied  to  the 
equatorial ;  but  In  this  sense  the  proper  word  would  seem 
to  be  parallatie,  as  derived  not  from  parallax,  but  from 
parallel,  the  Instrument  being  constructed  for  the  pur- 
pose of  follow  ing  the  stars  in  their  diurual  parallels  ( I^a- 
Unde.  Astronomic,  §  2278.)  A  . 

PARALLAX.  (Gr.  wmfXAmfr,  change.)  A  change 


at  C,  he  would  see  the 
In  the  direction  C  S, 


z  c  a  with 


two  angles  Z  A  S 
and  Z  C  S  is  the  parallax  of  S, 
which,  therefore.  Is  equal  to  the  angle  A  S  C.  Hence 
it  appears  that  the  parallax  of  a  celestial  body  is  the  angle 
comprised  between  two  lines  drawn  from  the  body,  the 
one  to  the  centre  of  the  earth,  and  the  other  to  a  point 
on  its  surface.  On  account  of  the  immense  distance  of 
the  fixed  stars,  the  diurnal  parallax  is  altogether  insen- 
sible with  regard  to  them.  It  may  amount  to  a  degree 
in  respect  of  the  moon  ;  but  the  greatest  parallax  of  the 
nearest  planet  does  not  exceed  30". 

It  Is  evident,  from  the  inspection  of  the  figure,  that 
although  the  distance  of  the  object  S  remain  the  same, 
the  angle  A  S  C  is  not  a  constant  quantity,  but  is  greatest 
when  S  is  seen  in  the  direction  of  the  horizon  A  H,  and 
diminishes  as  the  altitude  of  S  increases,  until  it  vanishes 
altogether  at  the  zenith,  where  the  two  lines  A  S  and 
C  S  merge  into  the  line  C  Z.  In  order  to  discover  the 
law  of  this  variation,  let  a  =  C  A.  the  semidiamctcr  of  the 
earth  ;  doCS,  the  distance  of  the  observed  object  from 
the  centre ;  Z  =  Z  A  S,  the  apparent  tenith  distance  ;  and 
PbASC,  the  parallax.  Now,  the  sides  of  a  triangle 
being  in  the  same  proportion  as  the  sines  of  their  oopo- 
site  angles,  we  have  d :  a  : :  sin.  Z  :  sin.  P,  whence  sin.  P 

—  -  tin.  Z.   But  as  P  Is  always  a  very  small  angle,  the 
d 

arc  may  be  substituted  for  the  sine  without  sensible 
error,  and  the  formula  becomes  1'  ■»  -  tin.  Z  ;  that  is  to 


say,  the  parallax  is  prof 
distance.    At  the  horixon  Z  is  a  right  angle,  and  sin.  Z 
—  1  :  In  thle  case,  therefore,  the  expression  for  the 

parallax  becomes  P  -  *•    This  Is  called  the  horisontal 

parallax  ;  and  when  its  amount  has  been  determined  by 
any  means  with  respect  to  a  celestial  body,  the  parallax 
of  tho  body  at  any  altitude  is  found  by  multiplying  tho 
horizontal  parallax  by  the  cosine  of  the  altitude,  or  i 


Since  the  parallax  of  a  body  is  given  in  terms  of  its 
distance  and  the  earth's  scmidiamcter,  it  follows,  reci- 
procally, that  the  distance  of  the  body  is  given  in  terms 
of  its  parallax.  The  determination  of  the  parallaxes  of 
the  different  bodies  of  the  solar  system  is  therefore  a  pro- 
blem of  gn*at  importance  In  astronomy ;  but  it  is  attended 
with  considerable  difficulty  in  practice,  although  the 
principle  on  which  it  depends  is  extremely  simple.  It 
as  follows :  —  Let  two  observers  be 
stationed  at  the  points  O  and  O', 
of  which  the  latitudes  are  sup- 
posed to  be  known,  and  which 
are  both  situated  on  the  same 
meridian,  and  let  them  simul- 
taneously observe  the  zenith 
distances  of  the  body  M  (sup- 
pose the  moon).   These  observ- 


O  C  O'  is 

dft 


o?° the°sum^Mheir 


latitudes,  according  as  they  are  on  the  i 
sides  of  the  equator.    But  the  two  sides  C  O  and  CO'  of 
the  quadrilateral  M  O  C  O'.  being  radii  of  the  earth,  are 

|  also  supposed  to  be  known ;  hence  the  quadrilateral  Is 
determined,  and  its  diagonal  C  M  may  easily  be  com- 

1  puted  by  the  rules  of  plane  trigonometry.  But  when 
C  M  is  found,  the  horizontal  parallax  is  also  determined, 
being  equal,  by  what  has  been  already  shown,  to  tho 
quotient  obtained  by  dividing  the  radius  C  O  by  the  dis- 
tance C  M.  In  this  manner  the  horizontal  parallax  of  the 
moon  was  determined  by  Lacaille  and  Lalvtde ;  the  former 

1  observing  at  the  Cape  of  Good  Hope,  ano  the  latter  si- 
multaueously  at  Berlin.   There  arc  methods,  however. 

3  L  3 
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by  which 


parallax  may  be 

at  a  single  place. 

horizontal  parallax 


by  ob- 


to 

W4"  17.  or  -951 16  of  a  degree.  In  respect  of  all  the  other 
bodies  of  the  solar  system  the  parallax  is  an  extremely 
small  quantity,  and.  excepting  perhaps  in  the  case  of 
Mars,  cannot  be  determined  by  the  method  now  described 
with  sufficient  precision  and  certainty.  That  of  the  sun, 
the  most  important  of  all.  is  most  accurately  found  by 
observations  of  the  transits  of  Venus  over  his  disk,  as 
was  first  suggested  by  James  Gregory,  in  his  Optica  Pro- 
ttiota .  It  amounts  only  to  H*6"  .  whence  we  infer  that 
the  mean  distance  of  the  sun  from  the  earth  is  23  9*4 
times  the  length  of  the  earth's  radius,  or  about  95,000.000 
miles.  (See  Sun.)  This  determination  suffices  for 
finding  the  parallaxes  and  distances  of  all  the  planets  in 
the  system  ;  for  in  consequence  of  the  relation  established 
by  Kepler's  third  law  between  the  distances  and  periodic 
times,  when  the  distance  of  any  one  planet  from  the  sun 
is  known  that  of  every  other  can  be  deduced  from  the 
times  ot  revolution.    (Sec  Kepler' t  Laws.) 

When  the  parallax  of  a  celestial  body  has  been  deter- 
mined, we  can  find  not  only  the  distance  of  the  body,  but 
also  Its  diameter  and  real  magnitude.  For  the  apparent 
being  found  by  observation,  the  true  magnitude 
by  this  proportion :  —  The  horiiontal  parallax  is 


PARALLEL  RULER. 

contained  by  six  planes,  three  of  which  are  parallel  to 
the  other  three.   The  content  of  this  solid  is  found  by 


to  the  apparent  radius,  as  the  radius  of  the  earth  to  the 


Is  gi 

ipparem 
true  radius  of  the  body. 

The  effect  of  parallax  is  to  depress  the  observed  body 
in  the  vertical  circle,  or  to  increase  its  zenith  distance. 
If  the  body  at  the  time  of  the  observation  is  on  the  me- 
ridtan,  tho  parallax  only  affects  its  declination  ;  but  if  it 
is  not  on  the  meridian,  the  observed  right  ascension  and 
decimation  are  both  altered,  and  the  effect  on  each  of 
these  co-ordinates  must  be  computed  from  the  previously 
known  horizontal  parallax  by  the  rules  of  spherical  tri- 
gonometry. The  computation.  In  the  case  of  the  moon, 
is  considerably  complicated  by  the  earth's  elliptjcity. 

Annual  Parallax.  —  In  what  has  yet  been  said  the 
centre  of  the  earth  has  l>een  taken  as  the  point  of  re- 
ference, and  therefore  regard  has  only  been  had  to  the 
difference  of  apparent  situation  occasioned  by  the  ec- 
centric position  of  the  observer  at  the  surface  of  the  | 
earth.  But  the  sun,  and  not  the  earth,  may  be  regarded 
as  the  centre  to  which  the  motion  Is  referred  ;  and  the 
position  of  any  celestial  body  of  which  the  distance 
from  the  sun  is  not  so  great  as  to  be  incomparable  with 
the  semidiameter  of  the  earth's  orbit,  would  be  different 
if  viewed  from  the  sun  from  what  it  is  when  viewed  from 
the  earth.  This  difference  is  called  the  annual  parallax, 
or  parallax  of  the  great  orb.  It  is  the  angle  under  which 
the  semidiameter  of  the  earth's  orbit  would  be  seen  from 
a  superior  planet,  or  from  a  fixed  star.  Such,  however,  is 
the  enormous  distance  even  of  the  nearest  fixed  stars,  that 
excepting  two  or  three  instances,  which  perhaps  may  be 
still  regarded  as  doubtful,  not  one  of  them  has  yet  been 
discovered  to  be  sensibly  affected  by  annual  parallax  ; 
though  observations  have  been  carried  to  such  nicety 
that  did.  the  quantity  in  question  amount  to  a  single 
second,  it  could  not  possibly  have  escaped  detection. 

From  observations  of  right  ascensiou  and  declination, 
Piazsi  deduced  a  parallax  of  4"  for  Sirius,  and  of  5  7" 
for  Procyon,  and  Calandrelli  one  of  4"  for  a  Lyra;;  but 
these  determinations  have  been  proved  to  be  erroneous. 
Dr.  Brinklcy  conceived  that  his  observations  with  the 
Dublin  circle  indicated  a  sensible  parallax  in  the  three 
stars,  «  Lyra*,  •  Cygni,  and  «  Aquila? ;  but  Mr.  Pond 
showed  that  no  sensible  parallax  in  any  of  these  stars 
could  be  deduced  from  the  Greenwich  observations,  and 
Mr.  Airy  has  confirmed  this  conclusion  in  respect  of 
m  Lyre  Mr.  Henderson,  however,  has  found  a  probable  , 
parallax  in  the  star  «  Centauri  from  his  observations  I 
made  at  the  Cape  of  Good  Hope.  Sir  William  Herschel 
first  {minted  out  the  micrometrical  measurements  of  the 
distances  of  two  stars  very  close  to  each  other,  or  nearly 
in  the  same  line  of  vision,  as  a  likely  method  of  detect- 
ing parallax:  for  the  apparent  distance  between  two 
such  stars,  it  either  has  a  sensible  parallax,  must  vary 
at  different  times  of  the  year  ;  and  this  method  has  very 
recently  been  applied  by  Struve,  at  Dorpat,  to  «  Lyra?, 
and  by  Bcssel,  at  Konigsberg,  to  the  double  star  CI  Cygni. 
The  results  obtained  by  the  latter  are  the  most  unequi- 
vocal. By  a  scries  of  observations  with  the  heliometer, 
continued  from  August.  1838,  to  March.  1K40,  Besscl  ob- 


multiplying  the  area  of  one  of  its  faces  by  its 
from  the  opposite  lace.    Consequently,  pa 
on  equal  bases,  and  of  the  same  height,  are  i 

PA'HALLEL  LINES,  in  Geometry,  are  defined  by 
Euclid  to  be  "  straight  lines  which  are  in  the  same  plane, 
and,  being  produced  ever  so  far  both  ways,  do  not  meet." 

The  subject  of  parallel  lines  is  one  of  the  most  difficult 
in  the  elements  of  geometry,  and  has  accordingly  given 
rise  to  much  learned  discussion.  The  difficulty  con- 
sists in  demonstrating  that  two  parallel  lines,  when  they 
meet  a  third  line,  are  equally  inclined  to  it,  or  make  the 
alternate  angles  with  it  equal.  In  order  to  deinoi  i>  t  r  .»t  i  • 
this  proposition,  Euclid  assumes  as  an  axiom  that  ■  If 
a  straight  line  meet  two  straight  lines,  to  aa  to  make  the 
interior  angles  on  the  same  side  of  it  less  than  two  right 
angles,  these  straight  lines,  being  continually  produced, 
will  at  length  meet  on  the  side  on  which  the  angles  are 
which  are  less  than  two  right  angles."  But  this  is  not  a 
self-evident  truth  :  it  is,  in  fact,  a  proposition  which  re- 

S tires  to  be  demonstrated ;  and  the  converse  of  it,  namely, 
at  two  straight  lines  which  meet  one  another  make 
with  any  third  line  the  interior  angles  less  than  two  right 
angles,  forms  the  17th  proposition  of  Euclid's  first  book. 
Geometers  have  attempted  in  many  different  ways,  but 
without  complete  success,  to  remove  this  blemish  from 
the  Elements.  The  methods  which  they  have  emploved 
for  this  purpose  are  of  three  kinds  :  1.  By  adopting  a  iiew 

» ;  2.  By  introducing  a  i 


.!,  By  reasoning 

lines  and  the  properties  of  lines  already 

o  are  V\\ 


Some  geometers,  among  whom 
and  Thomas  Simpson,  have  adopted  the  following  i 
definition  of  parallel  lines  ;  namely,  that  "  straight  lines 
arc  parallel  which  preserve  always  the  same  distance 
from  each  other:"  but  this,  like  Euclid's  definition,  as 
remarked  by  D'Alembert,  is  begging  the  question.  The 
correct  definition  would  be,  that  "  two  straight  lines  are 
parallel  when  there  are  two  points  in  the  one  from  which 
the  perpendiculars  drawn  to  the  other,  and  on  the  same 
side  of  It,  are  equal."  The  difficulty  then  consists  in  de- 
monstrating that  alt  the  perpendiculars  drawn  from  the 
one  of  these  lines  to  the  other  are  equal.  Another  de- 
finition, which  has  been  adopted  by  Varignon,  Besout, 
and  others,  is,  that  "  parallel  lines  are  those  which  make 
equal  angles  with  a  third  line  towards  the  same  parts,  or 
make  the  exterior  angle  equal  to  the  interior  and  op- 
posite." When  this  definition  is  adopted,  the  difficulty 
consists  in  proving  that  straight  lines  which  are  i 
inclined  to  one  given  straight  line  must  be  equally  ind; 
to  all  the  other  straight  lines  which  fall  upon  them. 

Of  the  new  axioms  which  have  been  substitute) 
place  of  Euclid's,  we  shall  merely  notice  that  given  by 
Thomas  Simpson,  in  the  second  edition  of  ' 
namely,  that  "  If  two  points  in  a  i 
from  a 


at  unequal  < 

no  plane,  those  two  lines,  being  indefinitely 


d  the  value  of  the  parallax  -  0  348".  a  little  moro 
the  third  of  a  second  of  space.  Assuming  this  dc. 
termination,  and  astronomers  seem  to  regard  it  as  esta- 
blished within  certain  small  limits,  the  distance  of  the 
star  from  the  earth  must  be  619,200  times  the  sun's 
distance,  —  a  distance  so  enormous  that  light,  which  I 
travels  at  the  rate  of  192,000  miles  in  a  second,  would 
require  9$  years  to  pass  through  it.  (MonUdy  Notices  of 
the  R.  Attr.  Soe.  for  May.  1H-I0.  For  the  history  of  re- 
searches on  the  subject  of  the  annual  parallax,  see  Mem. 
H.  Attr.  Soc.  vol.  xil.)   See  Star. 

PA KALLE'LE PIPED  (Or,  r*fmXX*X  SeWntsQ,  frc 
— tly,  but  incorrectly, 
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on  the  side  of  the  least  distance,  will  meet  one  another." 
By  help  of  this  axiom  he  proves  that  if  two  straight  lines 
arc  parallel,  the  perpendiculars  to  the  one  terminated  by 
the  other  are  equal,  and  also  perpendicular  to  the  other 
parallel ;  and  thence  the  proposition  from  which  all  the 
rest  follows,  namely,  that  if  a  straight  line  fall  on  two  pa- 
rallel lines,  it  makes  the  alternate  angles  equal.  Play  (air 
remarks  on  this  method,  that  it  is  extremely  plain  and 
concise,  and  perhaps  as  good  as  any  that  can  be  followed 
when  a  new  axiom  is  assumed. 

Legendrc,  in  his  Elements  qf  Geometry,  has  attempted 
to  overcome  the  difficulty  of  parallel  lines  by  previously 
demonstrating  that  all  the  angles  of  a  triangle  are  equal 
to  two  right  angles,  from  which  proposition  it  is  easy  to 
prove  every  thing  with  respect  to  parallel*.  His  demon- 
stration, however,  is  of  too  refined  and  subtle  a  kind  to  be 
admissible  into  the  Elements.  ( See  the  Notes  XoPljyf air's 
Euclid,  Legendre's  Geometry,  and  Leslie's  Geometry. 
But  the  reader  who  wishes  to  have  a  complete  view  of 
what  has  been  written  on  this  subject  should  consult  a 
learned  excursus  to  the  first  book  of  Camcrer 
Berlin,  1825 ;  and  also  Colonel  P.  Thomson  s 
without  Axioms.) 

It  may  be  remarked,  that  the  whole  of  the 
which  exists  with  res|>ect  to  the  doctrine  of  parallel  lines 
is  of  a  metaphysical  rather  than  of  a  mathematical  kind  ; 
and  the  learner  need  not  perplex  himself  about  subtleties 
which  can  hardly  be  considered  as  affecting  tho  rigour  of 
geometrical  truth. 

PAKALLE'LOGRAM.  (C.r.  *mt*\\T,X*yXmt*f*m  )  A 
plane  four-sided  figure,  of  which  the  opposite  sides  are 
parallel.  The  area  of  a  parallelogram  Is  found  by  mul- 
tiplying the  length  of  one  of  its  sides  by  that  of  the  per- 
pendicular let  fall  upon  it  from  the  opposite  side.  Hence 
parallelograms  on  equal  bases,  and  of  the  I 
are  equal. 

PARALLEL   PLANES,  are 
though  indefinitely  produced. 
PARALLEL  KiJlER.   A  i 
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PARALLEL  SAILING. 

farmed  of  two  equal  rulers  connected  by  two  cross  ban 
or  blades  moveable  about  joints,  so  that,  while  the  dis- 
tance between  the  two  rulers  is  increased  or  diminished, 
their  edges  always  remain  parallel ;  and  consequently  If 
the  edge  of  one  of  the  rulers  be  applied  to  a  straight  line, 
a  parallel  straight  line  may  be  drawn  along  the  edge  of 
the  othi  r  ruler. 

PARALLEL  SAILING,  in  Navigation,  is  sailing  on 
a  parallel  of  latitude,  or  circle  parallel  to  the  equator.  I 
S,c  Navigation. 

PARALLELS  OF  ALTITUDE.  In  Geography,  are 
small  circles  of  the  sphere  parallel  to  the  horizon  ;  also 
i-.il  I fd  altnaeaniars. 

PARALLELS  OF  DECLINATION.  In  Astronomy, 
small  circles  of  the  sphere  parallel  to  the  equator. 

PARALLELS  OF  LATITUDE,  on  the  Terrestrial 
Sphere,  are  small  circles  parallel  to  the  equator ;  but,  in 
the  Celestial  Sphere,  they  arc  parallel  to  the  ecliptic. 

PARALLEL  SPHERE,  in  Geography,  is  that  po- 
sition of  the  sphere  in  which  the  equator  coincides  with 
the  horizon,  and  the  poles  are  in  the  tenlth  and  nadir. 
This  is  the  appearance  which  the  sphere  would  have  to 
placed  at  the  pole.  The  stars  neither  rise  nor 
t  move  constantly  in  circles  parallel  to  the  horizon  ; 
and  the  sun  rise*  and  sets  only  once  a  year. 

PAR  A'LOGISM.  (Gr.»«<*.  beside,  and  rea- 
son.) lo  Logic  and  Rhetoric,  a  reasoning  which  Is  false 
in  point  of  form  ;  i.  e.  in  which  a  conclusion  is  drawn  from 
premises  which  do  not  logically  warrant  it.  It  is  the  op- 
po»ite  to  a  syllogism  or  correct  logical  deduction.  See 
Syllogism. 

PARA'LYSIS.  (Gr.  wt^mXvu,  I  weaken.)  Palsy.  A 
diminution  or  loss  of  power  of  any  part  of  the  body.  In 
general  one  side  only  18  affected,  or  the  upper  or  lower 
extremities.  Whatever  debilitates  the  system  may  pro- 
duce palsy  ;  it  is  also  produced  by  pressure  upon  certain 
parts  of  the  brain  and  spinal  marrow,  and  occasionally  by 
poisons,  by  local  injuries,  and  by  the  sudden  suppression 
of  certain  evacuations.  It  frequently  produces  a  dis- 
tortion of  the  mouth  or  eye,  the  speech  becoming  Indls- 
tinct,  and  the  judgment  often  lmj>aired.  The  treatment 
of  palsy  depends  upon  a  careful  consideration  of  its 
cause  ;  more  or  less  depletion  is  generally  required,  to- 
gether with  purges  and  nervine  stimulants,  such  as  am- 
monia. Ac,  and  blisters  to  the  head  and  neck.. 

PAR  A'. METER.  In  Geometry,  a  constant  straight 
line  belonging  to  each  of  the  three  conic  sections  ;  other- 
wi»e  called  the  latus  rectum.  In  the  parabola,  the  pa- 
rameter is  a  third  proportional  to  the  absciss  and  its  cor- 
responding ordinate ;  in  the  ellipse  and  hyperbola,  the 
parameter  of  a  diameter  is  a  third  proportional  to  that 
diameter  and  its  conjugate.  The  term  is  also  used  in  a 
general  sense,  to  denote  the  constant  quantity  which 
eaters  into  the  equation  of  a  curve. 

PARA'MO.  (Sometimes  rendered,  though  Incorrectly, 
by  desert  or  heath.)  The  name  given  in  South  America 
to  a  mountainous  district  covered  with  stunted  trees,  ex- 
posed to  the  winds,  and  in  which  a  damp  cold  perpetually 
prevails.  Under  the  torrid  zone,  the  Paramos  are  gene- 
rally from  10,000  to  12,000  feet  in  height.  Snow  often 
falU  on  them,  but  remains  only  a  few  hours ;  In  which 
respect  they  are  distinguished  from  the  Serados,  which 
cuter  the  limits  of  perpetual  snow.  The  Paramos  arc 
almost  constantly  enveloped  in  a  cold  thick  fog  ;  so  that 
when  a  thick  small  rain  falls,  accompanied  with  a  de- 
pression of  the  temperature,  they  say  at  Bogota,  or  at 
Mexico,  ear  un  paramito.  Hence  has  been  formed  the 
provincial  word  emparamarse,  —  to  lie  as  cold  as  if  one 
were  on  a  paramo,    lllumb.  Fers.  Nat.  11.  p.  252.) 

PA'RANA'FHTHALINE.  A  substance  so  termed 
from  Cr.  rmtu,  near  to,  because  It  closely  resembles 
ntphthaline.  It  appears  to  be  a  mixture  of  paraffinc 
and  naphthaline. 

PAKA'NTHINE.  A  rare  mineral,  so  named  by 
Ilauy  ;  the  same  as  Sea  poll  If. 

PA'RAN YMPH.  (Ur.«w»v«sfff.)  A  bridesman.  It 
is  translated  iu  our  version  of  the  Scriptures  by  "  master 
of  the  feast." 

PA'RAPET,  or  BREAST-WORK.  ( Ital.  parapetto, 
breast-work.)  In  Fortification,  a  wall  or  screen  raised  on 
the  extreme  edge  of  a  rampart  or  other  work,  through 
which  embrasures  or  openings  arc  cut  for  the  cannon  to 
fire  through.  The  solid  parts  of  the  parapet,  between 
the  embrasures,  are  called  the  merlons.  In  common 
U'l^u.iye,  up  ira|*-t  is  .i  bre  ist-wull,  raui  d  nn  the  cdgi  o  of 
bridges,  quays,  Sc.  to  prevent  people  from  falling  over. 

PA'RAPfl.    (Gr.  and  mrr*.  I  touch.)    In  Dip- 

lomatics, the  figure  formed  by  a  flourish  of  the  pen  at 
the  conclusion  of  a  signature.  This  formed,  in  the  middle 
ages,  a  sort  of  rude  provision  against  forgery,  like  the 
flourishes  in  the  plates  of  bank  notes.  In  some  countries 
(as  in  Spain)  the  paraph  is  still  a  usual  addition  to  a 
signature. 

PA'RAPIIERNA'LI  A.  (Gr.  ctf»r,  a  dowry.)  In  the 
Civil  I.aw,  the  apparel,  jewels.  &c.  of  a  wife,  which  are 
her  as  a  species  of  separate  property. 


The  husband  may  dispose  of  them  ! 
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PARBUCKLE. 

cannot  bequeath  them  away  from  her ;  and  if  he  hare 
not  parted  with  them  before  his  death,  she  may  retain 
them  against  his  executors  and  all  other  persons,  except 
his  creditors,  where  his  other  funds  are  not  sufficient  to 
satisfy  their  claims. 

PARAPHO'NIA.   (Gr.  *«<«,  and  Csnr„  nice.)  Al- 
teration of  voice. 

PA'RAPHRASR.  (Gr.  tv«.  beside,  and  / 
speak.)  In  Rhetoric,  the  rendering  of  a  passage  or  por- 
tion of  writing  in  other  phraseology,  more  distinct  and 
easier  of  explanation,  and  therefore  usually  at  greater 
length.  A  loose  translation,  or  one  In  which  a  new 
of  ideas  and  illustrations  conveybig  the  sam< 
meaning  with  those  of  the  original  Is  substituted  for 
them,  is  also  termed  a  paraphrase,  although  not  with 
strict  propriety. 

PARAPHY'SF.S.   (Gr.  «•*<«.  and  ^nf.iwrsirr.)  A 
term  used  in  describing  mosses,  to  denote  tl 
ovate  abortive  bodies  placed  below  the  theca. 

PARAPLE'GIA.  (Gr.  MfMfasswW,  /  strike  inhar- 
monionsly.)  Palsy  of  the  upper  or  of  the  lower  half  of 
the  body. 

PA'RASANG.  (Gr.)  A  Persian  measure  of  length  ; 
according  to  Herodotus,  equal  to  30  stadia,  and  (reckon- 
ing 8  stadia  to  the  English  mile)  equal  to  3|  English 
miles.  The  length  of  the  parasang  was  reckom-d  differ- 
ently by  different  authors  ;  and  such  are  the  discrepant 
estimates  of  the  ancients  that  some  have  assigned  it  the 
length  of  GO  stadia.  The  word  is  supposed  to  be  derived 
from  the  Persian  *eng,  signifying  a  stone. 

PARASCE'NIUM.  (Gr.  r«<*.  and  *-*r»»i,  a  scene.) 
In  Antiquities,  called  also  postscenium,  the  back  part  of 
a  theatre  beyond  the  stage,  or  the  room  to  which  nrtors 
withdrew  on  quitting  the  stage.  It  was  equivalent  to 
the  modern  erecn  room. 

P.VRASITE.  (Gr.  t.t*«.  at  hand,  and  rirn./ood.) 
Originally,  according  to  Crates  In  Athcnspus.  a  term  of 
honour,  being  the  appellation  of  certain  ministers  at 
sacrifices,  whose  office  is  not  distinctly  ascertained. 
(See  Mem.  de  T Acad,  des  Inscr.  vol.xxxi.)  The  habits 
of  a  luxurious  age  produced  the  race  of  poor  com- 
panions, ready  guests  at  the  table  of  a  patron,  who 
formed  a  standing  character  in  the  later  Greek  comedy. 
Some  attribute  the  first  conception  of  the  dramatic  per- 
sonage to  AraroA.  the  son  of  Aristophanes.  Diphilus, 
according  to  Athenams,  gave  the  most  complete  portrait 
of  It  in  his  comedy  Telesias.  Our  notions  of  the  an- 
cient parasite  are  now  derived  chiefly  from  the  Latin 
comic  poets.  Ingenious  writers  have  divided  parasites 
into  four  classes :  —  1 .  The  poor  confidential  friend,  whose 
senlees  to  his  patron  are  sometimes  rendered  with  a 
mixture  of  real  attachment,  as  in  the  character  of  Erga 
silus  in  the  Captives  of  Plautus.  2.  The  guest  who  it 
Invited  with  a  view  to  make  him  pay  for  his  reception  by 
the  exertion  of  his  powers  of  entertainment  (Anglice 
diner-out),  the  "ridiculi"  and  "  derisores"  of  Plautus, 
and  who  alone  are  described  under  the  name  of  parasites 
by  Julius  Pollux  :  Vlbidlus  and  Balatro,  the  two  umbra- of 
Maecenas  at  the  supper  of  Nasidienus,  seem  to  have  par- 
taken of  this  quality.  These  degenerated,  thirdly,  into 
the  class  of  mere  buffoons,  who  were  invited  to  pl^y 
tricks  and  undergo  practical  jokes,  under  pain,  as  Er- 
gasilus  complains,  in  the  play  already  cited,  if  they  re- 
fused to  lend  themselves  to  the  manual  pleasantries  of 
their  guests,  of  "  taking  up  their  beggar's  wallet  and 
marching."  The  fourth  and  worst  class.  **Xm*u,  were 
the  attendant  flatterers  of  their  patron  Such  is  At  totro- 
gus,  or  Loaf-eater,  the  humble  companion  of  Pyrgo-Poli- 
nices  in  t  tic  Miles  liloriosus  of  Plautus ;  and  the  best  known 
of  all  parasites.  Goatho,  in  the  Eunuch  of  Terence. 

PA'RASITES.  In  Zoology,  this  term,  as  deslgnative 
of  a  group  of  animals,  is  variously  applied  by  different 
naturalists.  Lamarck  Includes  under  it  a  family  of  an- 
tennated  Arachnidans  ;  Cuvier,  Latrellle,  and  Klrtiy 
apply  the  term  to  an  order  of  Apterous  insects  ;  Straus 
to  a  tribe  of  Crustaceans :  but  all  the  sections  include 
animals  of  parasitic  habits. 

PARASITI'CAL  PLANTS,  are  those  which  grow 
into  the  tissue  of  other  species,  and  feed  upon  their 
juices.  Of  this  kind  are  the  misletoe,  the  broom  rape 
( Orobanche)  the  Lathra*a;  and,  among  exotics,  the  m>  lu- 
strous Raffle sia.  Such  species  ha»e  no  proper  roots. 
The  term  parasitical  is,  however,  often  applied  to  mosses. 
Orchidaceous  plants.  Tillandsias,  and  the  like,  which  are 
mostly  Epiphyte*,  growing  upon  the  bark  of  trees,  but 
deriving  their  food  from  the  air  by  means  of  their  own 
roots. 

PARA'STAT.E.  (Gr.  t*<«,  from,  and  Irrr.iu,  I 
stand.)  In  Architecture,  pilasters,  or  rather  square  pil- 
lars.which  stand  insulated.    See  Ant  A. 

PA'RATA'XlS.  (l,r  n;j:«ff«.  /  arrange  side  by 
side.)  In  Grammar,  opposed  to  Syntax.  The  mere  ranging 
of  propositions  one  alter  another,  as  the  corresponding 
judgments  present  themselves  to  our  mind,  without 
marking  their  dependance  on  each  other  by  way  of  con- 
sequence or  the  like. 

FA'RBUCKLE.    In  Naval  language,  to  roll  a 
3L  4 
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or  anv  cylindrical  body  by  pulling  upon  ropei  fattened 
towards  the  place  where  the  cask  I*  to  go,  and  laid  along 
the  ground  or  an  inclined  plane,  and  then  over  the 
ends  or  quarters. 

PA'RC/E.  The  I.atin  name  of  the  Fates.  According 
to  Klausen  (art.  "  Parca?,"  In  the  Encyclopaedia  of  Erich 
and  Gruber),  the  original  Roman  Parca  (the  hanh  or 
avaricious  goddess)  was  equivalent  to  Mors,  the  goddess 
of  death,  the  third  of  the  Fates.  It  was  not  until  the 
Augustan  age,  when  the  Greek  and  Hoin.ni  mythology 
became  mingled,  that  the  Parca?  became  plural  (  firg. 
He.  iv.  47.),  and  acquired  their  similarity  to  the  Greek 
Moirai,  Clotho,  Lacfiesis,  and  Atropos. 

PARCEL  A  ROPE.  In  Naval  language,  to  cover 
it  smoothly  with  tarred  canvass,  which  is  then  bound 
over  with  spun-yarn. 
PARCF.NEHS.  In  Law.  See  Coparceners. 
PA'RCHMENT.  (Fr.  parchemln.)  A  material 
formed  of  the  prepared  skins  chiefly  of  sheep  and  goats, 
when  intended  to  be  written  upon.  A  similar  preparation 
of  calves',  kids',  and  lambs'  skins  is  called  vellum.  The 
skins  are  first  prepared  as  for  tanning  ;  then  shaved  down 
and  pumiced ;  and  lastly,  stretched  and  carefully  dried. 


The  parchment  of  drums  is  made  of  the  skins  of  asses, 
calves,  and  wolves  ;  ass  skin  is  used  for  Itattledores  ;  and 
iroat  skin  is  preferred  for  sieves.  For  some  kinds  of 
bookbinding  parchment  is  dyed  green  by  vcrdigrcate. 
(See  Ure's  Dictionary  of  Arts.) 

Parchment  was  known  at  a  very  early  period.  It 
was  u«ed  for  writing  as  early  as  the  year  230  before 
the  Christian  era  by  Eumenes,  king  of  Pergamus ; 
who.  desirous  of  collecting  a  library  which  should  vie 
with  that  of  Alexandria,  but  prevented  by  the  jealousy 
of  the  Ptolemies  from  obtaining  a  sufficient  quantity 
of  papyrus,  had  recourse  to  this  substitute ;  and  its 
invention  at  Pergamus  claimed  and  secured  to  it  the 
lasting  name  of  Pergamena :  whence  parchment.  {Sir  G. 
Wilkinson's  Manners  and  Customs  qf  the  Ancient  Egyp- 
tians, iii.  1 A I .  >  In  the  beginning  of  the  eighth  century, 
the  use  of  the  papyrus  was  almost  entirely  superseded  by 
parchment,  on  which  we  find  that  all  the  public  docu- 
ments under  Charlemagne  and  his  dynasty  were  written. 
When  the  different  kinds  of  parchment  came  into  use  for 
the  purposes  of  writing,  they  were  rolled  up  before  they 
could  be  scaled:  hence  the  word  volunwn,  from  Lat. 
volvere,  to  roll.  And  as  parties  wrote  to  the  very  bottom 
of  the  parchment.  fc  e.  to  the  place  where  the  cord  used 
for  the  folding  was  fastened,  we  may  account  for  the 

7  umbilicum  perductum. 


well  known  expression,  opus  , 

PA'RDON.  In  Law.  it  is  part  of  the  prerogative  of 
the  crown  to  pardon  all  offences  merely  against  the  crown 
or  the  public,  excepting  the  offence  of  committing  any 
person  to  prison  out  of  the  realm,  which,  hy  the  Habeas 
Corpus  Act,  is  made  a  praemunire,  unpardonable  even  by 
the  king :  and  excepting  those  offences  in  the  prosecution 
of  which  private  justice  is  in  some  measure  concerned, 
as  nuisances  and  offences  against  a  popular  or  penal 
statute  after  information  ;  for  thereupon  trie  informer  has 
a  private  property  in  his  part  of  the  penalty.  Pardon  is 
granted  under  the  great  seal,  or  by  warrant  under  the 
sign  manual,  countersigned  by  one  of  the  principal 
secretaries  of  state  ;  or  by  act  of  parliament.  Its  effect  is, 
in  almost  all  eases,  to  make  the  offender  a  new  man,  and 
to  discharge  him  from  all  the  penal  consequences  attach- 
ing  to  his  offence. 

PARE'CBASIS.  (Gr.  T*f  *.  and  i«C«u*».  I  go  out  of.) 
The  word  used  by  Greek  authors  to  signify  what  by  the 
Latins  is  called  digression  ;  by  Qnintilian  (fv.  14.;  termed 
"  aliens?  rei,  *ed  ad  utilitatem  causa:  pertinent  it,  extra1 
ordinem  occurrens  tractatio." 

PAREGO'RIC.  (Gr.  T«;r>»,i*,  /  assuage.)  That 
which  allays  pain.  Paregoric  elixir  is  a  camphorated 
tincture  of  opium  flavoured  by  oil  of  aniseed. 

PAHRI'RA  BRA'VA.    The  root  of  the 
pareira.  brought  from  South  America.    It  has  a 
and  a  bitter  flavour,  and  has  been  used  in  nephritic 
plaints  and  some  affections  of  the  bladder. 

PARE'LLA.   In  Botany,  a  kind  of  lichen  ;  the  Lcca- 


parella,  found  on  rocks  in  mountainous  countries, 
especially  In  the  north  of  Europe.  It  is  the  Perelle  of 
Auvcrgne,  where  it  is  extensive!  v  used  by  the  dyer,  and 
is  found  equal  to  orchil  {RocaUa  'thtcloria). 

PAEK'MBOLE.  (Gr.  T*(f«,  and  i  uZ*./)  m.  I  throw  in.) 
In  Rhetoric,  a  figure  by  which  a  paragraph  is  inserted  in 
the  middle  of  a  sentence  with  which  it  does  not  gramma- 
tically cohere,  by  way  of  explaining  something.  It  Is 
also  called  paremptosis,  and  is  a  species  of  parenthesis. 

PARENCH  Y'MA.  ( Gr.  <r«<i)^vt»,/u strain  through.) 
The  spongy  and  cellular  tissue  of  animals  and  vegetables. 
The  old  physiologists  supposed  that  the  crude  juices  un- 
derwent a  kind  of  filtration  in  the  cellular  substance. 

PARES  CI  lY'MATOUS  ENTOZOONS.  Parenchy- 
matnta.  (Gr.  trm^tyyvisM.)  An  order  of  Entoxoa,  in- 
cluding tho*c  which  nave  their  nutrient  canals  simply 
excavated  in  the  parenchymatous  tissue  of  which  their 
entire  body  is  composed.  See  Sterklmiktiu. 
PARE'NTHESIS.    (Gr.  *•«<•  and  i,,  and  the  verb 


PARIAN  CHRONICLE. 

i.'\ni.  I  place.)  In  Rhetoric,  a  figure  by  which  a  serkM 
of  words  is  inserted  in  a  sentence,  having  no  grammatical 
connection  with  those  which  precede  or  follow,  with  the 
object  ol  explaining  some  detached  portion  of  the  sentence. 
In  ancient  authors,  a  parenthetical  form  of  writing  is 
even  more  common  than  among  moderns  :  because  much 
which  a  Greek  or  Roman  author  would  have  conveyed 
by  way  of  parenthesis  is  now  inserted  in  separate  ex- 
planatory notes. 

PA'RGASITE.  A  variety  of  actlnolite,  from  Parga*  iq 
Finland. 

PA'RGET.  (Etymology  uncertain.}  In  Architec- 
ture, the  plaster  formed  of  lime,  hair,  and  cow -dung,  u*«i 
for  coating  the  flue  of  a  chimney. 

PARHE'LION,  or  MOCK  SUN.  (Gr.  *-<*<>,  and 
r  - the  sun.)  A  meteor  which  consists  in  the  simulta- 
neous appearance  of  several  suns,  "  fantastic  image*  of 
the  true  one."  These  images  appear  at  the  same  height 
above  the  horizon  as  the  true  sun,  and  they  are  always 
connected  with  one  another  by  a  white  horizontal  drew 
or  halo,  of  which  the  pole  it  at  the  zenith,  and  the  ap- 
parent semidlameter  equal  to  the  sun's  distance  fnnn 
the  tenith.  The  images  or  mock  suns,  which  appear  on 
the  same  side  of  this  circle  with  the  true  sun,  are  Unt.d 
with  the  prismatic  colours,  and  sometimes  a  part  of  the 
circle  itself  contiguous  to  them  appears  coloured.  But 
those  which  appear  on  the  circumference  opposite  to  the 
tun  are  always  without  colour;  whence  it  may  be  con- 
jectured that  these  (at  well  at  the  luminous  ring  itself) 
arc  produced  by  reflection,  and  the  others  by  refraction. 
In  general,  when  these  phenomena  are  produced,  the  sun 
Is  surrounded  by  one  or  more  concentric  circular  corona? 
which  exhibit  the  colours  of  the  rainbow  ;  and  tometiroet 
arcs  of  circlet,  or  even  entire  circlet,  appear  touching 
the  corona?.  These  also  arc  coloured,  and  contain  other 
parhelia.  The  phenomenon  has  been  described  by  Aris- 
totle, Pliny,  Scheiner,  Descartes,  and  manr  others;  but 
the  most  perfect  apparition  yet  recorded  it  that  wbirh 
was  observed  by  Hevelius  at  Dantzic,  on  the  20th  of  Fe- 
bruary, 1661.   It  It  represented  In  the  annexed  figure. 

Parhelia  have  continued  visible  for 
two,  three,  or  four  hours.  In  general 
two,  but  sometime*  four,  and  even  six 
or  seven,  are  vbiblc  together. 

No  very  satisfactory  explanation  of 
the  cause  of  these  curious  but  rare  phe- 
nomena hat  yet  been  given.  Huygent 
supposed  them  to  be  produced  prtlr 
by  the  reflection  and  partly  by  the  re- 
fraction of  the  sun's  rays,  falling  on 
an  infinite  number  of  small  cylinder? 
of  Ice  suspended  vertically  in  the  atmosphere,  and  harinp 
certain  determinate  positions  relative  to  the  tun  and  the 
observer.  This  theory  is  explained  at  length  in  the  se- 
cond volume  of  his  Opera  Poslhuma.  (See  also  Smith's 
Optics  ;  Priestly  on  Light ;  Biot,  Trait*  dc  Physique, 
torn,  iii.) 

Fraunhofer,  In  a  memoir  on  halos  and  parhelia,  pub- 
lished In  Schumacher's  Astronomische  Abhandlungen, 
p.  iii.,  hat  attempted  to  explain  thete  phenomena  on  a  dif- 
ferent principle.  On  looking  at  the  tun  through  a  hori- 
zontal grating  of  very  fine  wires,  two  Images  of  the  sun 
amH<ar,  one  above  ana  the  other  below  the  true  tun  ;  and, 
if  there  is  some  inequality  in  the  distances  between  the 
wires,  the  images  appear  slightly  coloured,  and  a  vertical 
streak  of  light  it  seen.  Fraunhofer  thinks  that  this  affords 
aclue  to  the  theory  of  the  parhelia;  for  if  the  small  sphe- 
rules of  moisture  floating  in  the  atmosphere  are  disposed 
in  horizontal  parallel  lines  with  tolerable  regularity  ,  two 
vertical  parhelia  (but  thit  it  a  very  rare  phenomenon) 
will  be  seen  ;  and  if  they  are  disposed  In  vertical  lines, 
the  more  common  phenomena  of  horizontal  parhelia  with 
the  luminous  circlet  may  be  produced.  It  mutt  be  con- 
fessed, however,  that  even  when  thit  arrangement  of  the 
particles  of  vapour  in  parallel  lines  is  admitted,  several  cir- 
cumstances  attending  the  phenomena  wiU  still 
unexplained. 

Parasclenar,  or  images  of  the  moon,  are  also  seen  _ 
similar  circumstances  as  parhelia :  the  same  theory  will  of 
course  apply  to  both. 

PA'RIAN  CHRONICLE.  (So  called  from  the  island 
of  Parol,  where  it  was  originally  found.)  The  name  girei. 
to  one  of  the  celebrated  marbles  Imported  Into  England 
with  the  rest  of  the  collection  known  by  the  name  of  the 
Arundelian.  In  its  perfect  state  It  contained  a  chronolo- 
gical register  of  the  principal  event!  in  the  history  of 
ancient  Greece  during  a  series  of  1318  year*,  beginning 
with  the  reign  of  Cecropt,  the  first  king  of  Athens,  b.  c. 
15«2,  and  ending  with  the  archonshlp  of  Oiognetus  ;  but 
the  last  ninety  years  are  nearly  obliterated  by  the  injuries 
of  time,  so  that  the  part  which  now  remains  ends  at  the 
archonshlp  of  Diotimus,  b.  c.  3"V4. 

The  marble  on  which  the  chronicle  it  engraved  is  5 
inches  in  thickness,  and  measured,  when  Selden 
It,  3  feet  7  Inches  by  2  feet  7  ;  but  one  corner  ha_ 
broken  off.    It  contained  originally  about  100  lines  „ 
consisting  on  an  average  of  16  words,  or  130  letters ; 
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10  that  the  whole  might  hare  been  comprised  in  »ix 
octavo  pages. 

This  venerable  monument  was  purchased  at  Smyrna, 
with  many  others,  by  Mr.  W.  Petty,  who  was  employed 
by  the  Earl  of  Arundel,  In  the  year  1624,  for  the  purpose 
of  collecting  marbles,  books,  statues,  and  other  curiosities 
in  Italy.  Greece,  and  Asia  Minor.  When  brought  to 
England,  in  1627,  it  was  placed  in  the  gardens  belonging 
to  Arundel  House,  the  site  of  which  is  now  occupied  by 
Arundel,  Norfolk,  Surrey,  and  Howard  Streets,  in  the 
Strand  ;  and  early  on  the  following  day  it  was  examined, 
with  eager  curiosity,  by  some  of  the  most  distinguished 
literati  of  that  time ;  among  whom  were  Sir  K.  Cotton, 
Sold  en,  Patrick  Young,  and  Richard  James.  After  much 
labour  it  was  deciphered,  and  a  copy  of  it  published  by 
Selden  in  the  year  1628,  accompanied  with  a  Latin  trans- 
lation and  commentary. 

During  the  civil  wars,  and  the  subsequent  usurpation 
of  Cromwell,  the  Parian  Chronicle  was  unfortunately 
broken  into  smaller  fragments,  and  almost  entirely  de- 
faced.   The  upper  part,  containing  nearly  half  the  ori- 


ginal tablet,  is  said  to  have  been  used  in  repair ii 
chimney  piece  or  hearth  io  Arundel  House;  but  lu< 
the  inscription,  or  at  least  as  much  of  it  as  could  be  made 


ring  a 
uckily 


out,  was  preserved  in  the  copy  which  Selden  had  pre 
viously  taken  and  published.    In  the  year  1667  the  re- 
maining fragments  were  presented  by  the  Hon.  Henry 
Howard,  grandson  of  the  first  collector,  to  the  University 
of  Oxford,  where  they  are  now  deposited. 

The  genuineness  of  this  valuable  relic  of  antiquity  was 
universally  acknowledged  throughout  Europe  as  soon  as 
its  contents  were  made  known.  Its  authority  was  con- 
sidered as  equal,  if  not  superior,  to  any  other  ;  writers 
of  the  first  eminence  derived  the  greatest  advantage  from 
it  in  their  historical  and  chronological  researches  ;  and 
it  was  not  till  the  year  17**,  when  the  Ilev.  John  Robert- 
son, a  gentleman  of  considerable  learning  and  industry, 
published  an  elaborate  volume  called  A  Dissertation  on 
the  Authenticity  of  the  Parian  Chronicle,  in  which  he 
maintained  it  to  be  a  fabrication  of  modern  times,  that  Its 
authenticity  was  impeached.  The  doubts  and  objections 
of  Mr.  K.  were  founded  on  the  following  considerations :  — 
1.  Thecharacters  have  no  certain  or  unequivocal  marks 
of  antiquity.  J.  It  is  not  probable  that  the  chronicle  was 
engraved  for  private  use.  3.  It  does  not  appear  to  have 
been  engraved  by  public  authority.  4.  The  Greek  and 
Roman  writers,  for  a  long  time  after  the  date  of  this  work, 
complain  that  they  had  no  chronological  account  of  the 
affairs  of  ancient  Greece.  5.  This  chronicle  Is  not  once 
by  any  writer  of  antiquity.  6.  Some  of  the 
to  have  been  taken  from  authors  of  a  later 
7.  Parachronism*  appear  in  some  of  the  epochas, 
which  we  can  scarcely  suppose  a  Greek  chronologer, 
in  the  1 29th  Olympiad,  would  be  liable  to  commit.  8.  The 
history  of  the  discovery  of  the  marbles  is  obscure  and  un- 
satisfactory ;  and  9.  The  literary  world  has  been  fre- 
quently imposed  upon  by  spurious  books  and  inscriptions, 
and  therefore  we  should  be  extremely  cautious  with 
regard  to  what  we  receive  under  the  venerable  name  of 
antiquity. 

These  observations  were  made  the  subject  of  separate 
chapters  and  disquisitions,  and  were  illustrated  with  such 
candour  and  extensive  erudition  that  for  a  short  time 
the  credit  of  the  Parian  Chronicle  was  shaken  in  the 
public  opinion.  Early,  however,  in  the  following  year, 
the  objections  of  Mr.  Robertson  were  replied  to  by  Mr. 
Hewlett,  in  a  pamphlet  entitled  .  /  Vindication  of  the  Au- 
thenticity of  the  Parian  Chronicle,  Lond.  1789;  by  Mr. 
Gough,  in  the  ninth  vol.  of  the  Archwologia ;  and  by 
Porson,  in  the  Monthly  Review  ;  and  the  result  of  their 
Inquiries,  coupled  with  the  defence  of  Wagner  (G6tt. 


PARISH. 

graded  or  foreign  races,  not  comprised  In  the  four  Hindoo 
castes  ;  forming,  probably,  nine  tenths  of  the  whole  popu- 
lation, exclusively  of  the  Mussulmans. 

PARPETAL.  (Lat.  paries,  a  wall.)  In  Botany,  any 
organ  which  grows  from  the  sides  of  another.  Those 
ovaries  are  parietal  which  grow  from  the  sides  of  a  calyx  • 
and  piacentse  or  ovules  have  this  name  when  they  proceed 
from  the  sides  of  the  ovary. 

PARIETAL  BONES.  Two  arched  and  Irregularly 
square  bones,  one  on  each  side  of  the  superior  part  of  the 
skull.  So  called  from  paries,  a  wall,  becauj 
the  brain  like  walls. 

PAR-IMPAR.  Among  the  Romans,  the 
or  odd.   The  game  was  played  exactly  as  it  is  at 
among  the  children  of  our  own  country. 

PA'RING  AND  BURNING.  Theop.. 
ofT  the  surface  of  worn-out  grass  land,  or  lands 
with  coarse  herbage,  and  burning  It  for  the  sake  of  the 
ashes,  and  for  the  destruction  of  weeds,  seeds,  insects. 
Sec.  Agriculturists  differ  as  to  the  value  of  this  mode  of 
iiii proving  land  ;  the  greater  number  preferring  a  naked 
fallow  even  for  one  or  two  years,  alleging  that  more 
Injury  is  done  by  the  vegetable  matter  lost  in  burning, 
than  b-neflt  obtained  by  the  ashes  produced.  Where 
the  object  fs  to  bring  land  abounding  in  coarse  herbage 
immediately  into  a  state  of  good  culture,  paring  and 
burning  is  evidently  the  most  rapid  mode  that  can  be 
employed ;  and  if  the  soil  contains  calcareous  matter, 
burning  will  have  nearly  the  same  effect  on  it  as  if  a 
dressing  of  quicklime  had  been  applied.  Much,  how- 
I  ever,  depends  on  the  mode  in  which  the  land  is  treated 
(  afterwards. 

PA'RISH.  (Gr.vut***uts,  a  neighbourhood.)  Properly, 
[  an  ecclesiastical  division  of  a  town  or  district  subject  to 
the  ministry  of  one  pastor.  In  the  earliest  ages  of  the 
church,  the  parochia  was  the  district  placed  under  the 
superintendence  of  the  bishop,  and  was  equivalent  to  the 
diocese.  It  denoted,  says  Bingham,  not  only  what  we 
now  call  a  parish  church,  but  a  city  with  its  adjacent 
towns  or  country  regions.  It  was  not  until  the  Chris- 
tians became  sufficiently  numerous  to  present  distinct 
congregations  in  the  smaller  towns  and  villages  that  the 


17'jO),  and  the  more  recent  investigations  of  Hales  In 
his  Chronology,  and  of  Boeckh  in  the  second  volume 
of  his  Corpus  Inscriptionum,  leave  no  doubt  respecting 
the  authenticity  and  antiquity  of  the  Parian  Chronicle. 
It  is  impossible  within  our  limits  to  give  a  detailed  ac- 
count of  the  manner  in  which  these  different  writers 
have  disposed  of  the  arguments  of  Mr.  Robertson  ;  suffice 
it  to  say,  that  they  have  established  satisfactorily  that 
the  Parian  Chronicle  is  written  in  pure  and  classical 
Greek  ;  that  the  characters  bear  several  marks  of  an- 
tiquity ;  that  the  events  it  recounts  are  infinitely  too 
D.lnutc  and  detailed  to  have  been  forged  ;  and  lastly,  that 
the  silence  of  classical  writers  respecting  it  (which  is 
perhaps  the  strongest  argument  against  its  antiquity) 
may  be  easily  accounted  for  from  the  retired  and  insular 
situation  of  Paros.  (The  reader  will  find  in  vol.  I.  of 
Halt's'*  Analysis  of  Chronology  an  examination  of  the 
dates  assigned  to  the  different  events  recorded  in  the 
Parian  Chronicle.  See  also  the  Penny  Cyclop.) 
PARIAN  MARBLE.  See  Marrlr. 
PA'RIAS.  The  lowest  class  of  the  inhabitants  of  some 
part*  of  Hindustan,  who  have,  properly  speaking,  no  caste, 
Add  are  supposed  to  be  descended  from  original  races  of 
occupiers  long  since  conquered  by  foreign  invaders.  In 
the  widest  sense,  the  term  appears  to  comprehend  all  the  I 
ditto  rent  j-Usses  of  distinct  non-Hindoo  tribes,  aud  de-  J 


bishop  appointed  his  presbyters  to  I 
and  thus  subdivided  his  diocese  into  several  parishes,' 
This  constitution  is  reeogniied  in  several  councils  and 
other  monuments  of  the  fifth  century.  It  is,  indeed, 
probable  that  in  many  cities  there  existed  more  than  one 
church  and  congregation  even  In  the  time  of  the  apostles ; 
but  It  does  not  appear  whether  these  deserved  the  name 
of  parishes,  as  being  each  under  the  distinct  superintend- 
ence of  its  respective  pastor.  But  although  parishes 
were  originally  ecclesiastical  divisions,  they  may  now  be 
more  properly  considered  as  coming  under  the  class  of 
civil  divisions  ;  and  consequently  claim  our  attention 
under  this  head.  It  is  not  easy  to  determine  the  era  of 
the  division  of  Rngland  into  parishes  ;  they  are  men- 
tioned In  the  laws  of  King  Edgar  so  early  as  970,  when 
tho  whole  kingdom  seems  to  have  been  divided  into 
parishes ;  but  it  is  probable  that  the  division  was  not 
made  at  once,  but  by  degrees.  It  is,  according  to  Black- 
stone,  pretty  clear  and  certain  that  the  boundaries  of 
parishes  were  originally  ascertained  by  those  of  manors ; 
for  it  very  seldom  happens  that  a  manor  extends  itself 
over  more  parishes  than  one,  though  there  are  often 
many  manors  In  one  parish.  The  parochial  division  of 
England  was  nearly  the  same  in  the  reign  of  Edward  I. 
(1272—1307)  as  at  present. 

Parishes  are  frequently  intermixed  with  l_ 
This  seems  to  have  arisen  from  the  lord  of  the  i 
having  bad  a  parcel  of  land  detached  from  the  main  part 
of  his  estate,  but  not  sufficient  to  form  a  parish  of  itself. 
It  was  natural  for  him  to  endow  the  church  which  he 
upon  his  principal  estate  with  the  tithes  of 
ted  lands  ;  especially  if  it  happened  that  I " 
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was  no  church  In  any  lordship  adjoining  to  them. 

The  boundaries  of  parishes  depend  on  immemorial 
custom ;  but  it  is  probable  that  they  were  not  settled 
with  very  minute  precision  till  the  introduction  of  the 
poor  laws,  w  hen,  in  consequence  of  the  claim  for  relief 
upon  their  particular  parishes  given  to  the  poor,  it  be- 
came a  matter  of  consequence  to  define  exactly  the  limits 
of  each  parish.  They  cannot  now  be  altered  but  by  le- 
gislative enactment. 

In  the  northern  counties,  where  the  parishes  some- 
times embrace  thirty  or  forty  square  miles,  the  poor 
laws,  the  due  administration  of  which  must  always  de- 
pend on  an  intimate  knowledge  of  the  situation  anil  cha- 


racter of  every  one  applying  for  relief,  could  not  be 

effect.   To  remedy 
ence,  an  act  was  passed  in  the  13th  oi  Charles  II.  per- 


properly  carried  into 


o  remedy  this  inconvent- 


mitting  townships  and  villages,  though  not  entire  pa- 
rishes, severally  and  distinctly  to  maintain  their  own 
poor.  Hence  townships  in  the  north  of  England  may  be 
regarded  as  divisions  subordinate  to  parishes,  and  are, 
in  practice,  as  distinctly  limited  as  if  they  wer 
parishes. 

Towns  originally  contained  but  one  parish  ; 
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tho  increase  of  inhabitants,  many  of  them  arc  now  di- 
vided into  several  parish t>s. 

Besides  parishes,  or  townships,  there  are  placet  which 
are  deemed  extra-parochial,  or  not  within  the  limit  *  of 
any  parish.  These  were  formerly  the  site  of  religious 
houses,  or  of  castles,  the  owners  of  which  would  not 
permit  any  interference  with  their  rights.  At  present 
they  enjoy  some  most  valuable  privileges ;  among  others, 
a  virtual  exemption  from  the  poor's  rate,  because  there 
is  no  overseer  on  whom  the  order  of  a  magistrate  may 
be  served  —  from  the  militia  laws,  because  there  is  no 
constable  to  make  the  return  — and  from  repairing  the 
highways,  because  there  is  no  surveyor.  Their  tithes 
are,  by  immemorial  custom,  payable  to  the  king  instead 
of  the  bishop.  The  number  of  such  places  is  not  incon- 
to  more  than  200.  It  seems  highly 
y  should 
for  the  I 


any  part  of  the  country  should  enjoy 
»  from  burdens  imposed  for  the  benefit 
of  the  community.   Extra-parochial  was 


lands,  when  improved  and  drained,  are  assessed  to  all 
parochial  rates  in  the  parish  next  adjoining.  In  nunc 
counties,  liberties  interrupt  the  general  course  of  law 
as  affecting  hundreds,  in  the  same  manner  as  extra- 
parochial  places  do  with  regard  to  parishes.  This  incon- 
venience is  particularly  felt  in  Dorsetshire.  *I*he  number 
of  parishes  and  parochial  chapelries  in  England  and 
Wales  is  not  exactly  ascertained  ,  but  there  are  not  many 
doubtful  cases,  ana  for  any  general  purpose  they  may 
safely  be  taken  at  10,700.  About  SAO  parishes  extend  into 
two  counties,  or  into  more  tlian  one  hundred  or  other 
divisions.  (Blaekstone't  Commentaries,  Introd.  §  4. ;  and 
Preliminary  Remarks  to  Census  of  1831,  pp.  14— 18.) 

The  parishes  of  Scotland  are  purely  ecclesiastical :  for 
an  account  of  the  system  on  which  they  are  divided,  we 
must  refer  the  reader  to  the  article  Prlsiiytkry. 

PARISH  CLERK.  The  name  of  one  of  the  lowest 
functionaries  of  the  English  church.  Parish  clerks  are 
regarded  by  the  common  law  as  persons  having  freeholds 
in  their  office  ;  and  consequently  though  they  may  be 
punished,  they  cannot  be  deprived,  by  ecclesiastical  cen- 
sures. In  former  times  parish  clerks  were  frequently  in 
;ven  at  present  this  is  sometimes  the  case. 


PARLIAMENT. 

meetings  of  delegates  for  the  purpose  of  apportioning 
taxation  became  gradually  assemblies  granting  or  re- 
fusing supplies  with  absolute  authority  ;  and  that  1  > 
which  a  convention  summoned  for  the  object  of  repre- 
senting grievances  to  the  sovereign,  and  giving  their  ap- 
probation to  his  acts,  tiecamea  sovereign  legislative  bndr. 
But  to  investigate  the  internal  changes  in  the  assembly 
itself,  the  mode  by  which  it  became  divided  into  distinct 
chambers,  the  manner  in  which  the  peerage  was  formed 
as  a  distinct  body  out  of  the  free  baronage  of  the  country, 
and  that  in  which  the  lower  house  acquired  the  features 
of  a  regular  representative  body,  may  be  safely  pro- 
nounced, with  our  present  knowledge,  impossible. 

The  Norman  and  Plantagenet  kings  had  two  ■ 
—  the  great  council  of  the  kingdom,  and  the  i 
privy  council ;  and  it  may  be  treely  stated,  after 
all  deductions  from  the  principle  on  the  score  of 


trary  powers  occasionally  exercised  by  the  sovereign 
ever  since  the  Norman  conquest,  the  supreme  lr-gi. 
power  in  England  has  been  placed  in  the  king  and 


orders, 
They  are 
custom  may  be 

PARK.  A 
land  surroundln 
man  of  wealth. 


the 


lie  extent  of  pasture  and  wood 
or  adjoining  the  country  residence  of  a 
levoted  to  purposes  of  recreation  or  en- 
joyment, but  chiefly  to  the  support  of  a  herd  of  deer, 
though  sometimes  to  cattle  and  sheep.  Parks  were  ori- 
ginally nothing  more  than  portions  of  forest  scenery  ap- 
propriated by  the  lord  of  the  soil  for  the  exclusive  use  of 
animals  of  the  chase ;  but  this  is  now  become  in  many 
cases  a  secondary  consideration,  and  the  chief  uses  of  a 
park  are  as  indications  of  wealth  and  extent  of  territory, 
and  as  grating  ground  for  domesticated  animals. 

PARK  OF  ARTILLERY.  An  assemblage  of  the 
heavy  ordnance  belonging  to  an  army,  with  its  carriages, 
ammunition  waggons,  and  stores,  on  ground  contiguous 
to  that  occupied  by  the  troops  when  encamped.  See 
Artillkry  Park. 

PA'RLIAMENT.  (In  modern  Latin  parliamenfum. 
in  Freuch  parlement :  from  the  Fr.  parlor,  to  speak.) 
The  supreme  legislate  assembly  of  Great  Britain  and 
Ireland. 

Origin  of  Parliament.  —  By  the  principles  of  the  feu- 
dal system,  every  sovereign  and  every  great  feudatory  had 
his  council,  composed  of  his  greater  and  lesser  vassals, 
which  occasionally  assembled  to  assist  him  both  injudicial 
and  legislative  matters  ;  and  which  was  held  In  theory 
to  be  permanent,  so  that  its  assent  was  necessary  to  the 
validity  of  his  acU.  And  It  was  also  an  ancient  custom, 
in  several  of  the  western  kingdoms  of  Europe,  for  such 
potentates  to  bold  assemblies  of  their  barons  at  the 
great  festivals  of  the  year,  termed  cours  plenieres  and 
parlernent ;  principally,  however,  if  not  entirely,  for  the 
mere  purpose  of  show  "and  magnificence.  But  occa- 
sionally such  special  assemblies  were  summoned  for 
more  important  purposes  ;  and  the  meeting  in  1146,  at 
which  the  crusade  of  Saint  Louis  was  undertaken.  Is  said 
to  furnish  the  first  occasion  in  which  the  word  parliament 
is  used  for  a  deliberative  assembly.  In  France,  how- 
ever, the  word  was  afterwards  transferred  to  signify  the 
principal  judicial  courts  of  that  country.  (See  Parlia- 
ment.) The  only  realms  In  which  it  appears  to  have 
become  appropriated  to  the  great  legislative  assemblies 
are  Eugland,  Scotland,  and  the  Norman  kingdom  of 
Sicily.  The  parliament  of  the  latter  country  consisted, 
in  the  13th  century,  of  spiritual  and  temporal  barons 
summoned  by  the  king's  writ ;  and  occasionally,  but  not 
uniformly,  of  deputies  from  the  towus  similarly  sum- 
moned. 

All  the  extensive  and  laborious  researches  which  have 
been  made,  of  late  years,  towards  dispelling  the  obscu- 
rity which  rests  over  the  commencement  and  early  con- 
stitution of  our  parliaments,  have  only  shown  that  little 
new  information  is  attainable  on  the  subject.    We  can, 

by  which 


I  grrat 

council  conjointly.  It  was,  moreover,  in  early  time*, 
a  court  of  criminal  judicature  also,  and  aided  the  sovcrrlga 
in  all  the  more  important  transactions  of  bis  government. 
It  interfered  even  in  matters  of  ecclesiastical  discipline  ; 
in  questions  of  peace  and  war,  of  grace  and  justice- ;  and, 
by  way  of  advice,  in  the  appointment  to  vacant  office*, 
civil  or  ecclesiastical.  The  meetings  of  the  great  council 
were  at  stated  festivals  under  the  Norman  kings  ;  but 
after  the  civil  wars  in  the  reign  of  Stephen  they  were 
summoned  at  irregular  periods.  The  inferior  or  privy 
council,  which,  as  well  as  the  great  council,  is  indiflVr- 
ently  termed  curia  regis  in  early  writers,  was  composed 
of  members  named  by  the  king,  and  constantly  attended 
on  his  person  j  and  this  Inferior  body  usurped,  during  the 
decadence  of  the  great  council,  and  before  the  full  esta- 
blishment of  parliament,  many  of  the  legislative  functions 
of  the  former :  but  by  Magna  (  hart a  all  aids  and  scut- 
ages  were  to  be  assessed  by  the  great  council ;  »  filch 
thus,  in  principle  at  least,  possessed  a  control  over  the 
extraordinary  revenues  of  the  crown.  Any  meeting  of 
the  great  council,  or  of  a  portion  of  it,  went  by  the 
ordinary  name  of  a  "  parliament,"  or  colloquy. 

But  of  the  constituent  parts  of  this  assembly,  and  the 
changes  which  took  place  In  it.  no  writers  gi*e  a  sati*- 

conslst  of  all  the  tenant-,  In  chte'f  of  the  crowu^ut.  by 
the  charter  of  King  John,  the  archbishops,  bishops,  abbots, 
earls, and  greater  barons,  were  to  be  summoned  personally  ; 
the  other  tenants  in  chief  by  the  sheriffs  and  bailiffs. 
From  this  distinction  is  supposed  to  have  arisen  the  in- 
stitution of  the  peerage  as  a  separate  body  from  the  lesser 
nobility,  which  so  peculiarly  distinguishes  the  constitution 
of  England  from  those  of  all  other  feudal  monarchies. 

From  these  mixed  assemblies  to  a  representative  body 
the  change  proceeded  by  steps,  which  it  is  impossible 
wholly  to  trace.  The  first  vestiges,  perhaps,  of  repre- 
sentation, appear  in  the  15th  year  of  King  John,  when, 
for  a  particular  purpose,  writs  were  issued  to  the  she. 
riffs,  commanding  them  to  return  four  knights  for  each 
county,  "  ad  loquendum  cum  rege  de  negotio  regnf."  at 
Oxford.  But  the  better  known  and  more  distinct  evi- 
dence of  the  beginning  of  the  system  is  found  in  the  Earl 
of  Leicester's  parliament  after  the  battle  of  Lewes,  in 
48  Hen.  3.,  when  four  knights  for  every  county  (es 
nine)  were  summoned  to  attend  with  the  barons, 
bably  as  representatives  of  the  inferior  nobility  or  leaser 
barons ;  and  In  the  following  years  were  issued  the 
earliest  writs  of  summons  to  parliament.  These  were  to 
archbishops,  bishops,  and  abbot*  ;  to  certain  earls  and 
barons  of  the  party  of  the  Earl  of  Leicester  ;  and  to  the 
sheriffs  of  counties  and  boroughs,  to  return  two  knights 


no  subsequent  writs  directed  to  I 
for  the  purpose  of  county  elections  are  in  existence 
earlier  than  IH  Edw.  I.,  nor  of  borough  elections  earlier 
than  the  23d  of  the  same  reign,  yet  it  is  at  least  highly 

frobable  that  the  example  set  by  the  rebellious  Farl  of 
.eicester  was  ever  after  substantially  followed,  and  that 
the  representatives  of  counties  and  towns  were  occa- 
sionally summoned  to  parliament ;  as  well  for  the  pur* 
pose  of  assessing  tallage  and  other  aids  demanded,  as 
tor  that  of  giving  their  counsel  respecting  other  affair* 
of  the  government.  Edw.  I.  usually  bald  four  parlia- 
ments in  a  year;  nor  does  it  appear  that  th  ?se  were  legis- 
lative assemblies :  they  were  rather  supreme  courts  of 
justice,  chiefly  attended  by  the  ordinary  or  privy  coun- 
cillors of  the  king  ;  while  the  legislative  assembly,  cer- 
tainly composed,  after  the  23d  of  this  r<  ign,  of  lords 
spiritual  and  temporal  and  repre*entative*  of  the  com. 
mons.  wa*  summoned  to  meet  I 
one  of  these  parliaments. 

The  constitutional  law  of  the  country,  whatever  it  may 
have  been  In  practice,  was  first  declared  by  the  statute 
15  Edw.  2.,  which  annulled  the  award  against  the  kinc'i 
favourites,  the  Dcspencer*.  lu  this  act  the  legislative' 
authority  was  declared  to  reside  in  the  king,  with  the 
assent  of  the  prelate*,  carls,  baron*,  and  commons,  as- 
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•embtcd  in  parliament ;  and  from  that  time  the  real  ex- 
iM«ice  of  that  body,  and  of  the  form  of  government 
which  has  ever  since  subsisted,  has  been  uninterrupted, 
except  only  during  the  period  of  the  Commonwealth. 

The  division  of  parliament  into  two  houses  took  place 
at  a  period  which  it  is  not  possible  to  ascertain  ;  but  it  is 
"  f  that  the  three  orders  met  in  separate  conven. 
the  purpose  of  assessing  taxation,  and  that  the 
datives  of  the  commons  were  at  no  period  ad- 
:o  sit  in  the  same  chamber  with  the  carls  and 
barons  after  these  were  expressly  summoned  by  the  king. 
Although  the  numbers  of  both  houses  have  varied  mate- 
rially, no  fundamental  alteration  in  their  constitution 
took  place  from  this  time  until  the  union  with  Scotland. 
(  See  the  Report  of  the  Lords'  Committee  on  the  Dignity 
of  a  Peer ;  itallam'*  Constitutional  History  of  England. ) 

Hoi.sk  or  Loans. —  1.  Temporal  Peers.  —  The  origin 
of  the  English  peerage  is  involved  in  the  same  obscurity 
which  rests  on  other  parts  of  our  early  constitutional 
hi«tory.  The  greater  barons,  as  before  stated,  appear 
under  the  first  Plantagenet  kings  to  have  been  those  who 
were  personally  summoned  to  the  council,  while  inferior 
tenants  in  capite  were  summoned  together  by  a  general 
compellation ;  but  at  what  period  their  dignity  became 
strictly  hereditary  is  unknown. 

Baronies  are  either  by  tenure,  by  writ,  or  by  patent. 
The  first  were  the  original  feudal  titles,  in  which  dignity 
was  invariably  attached  to  the  possession  of  land.  The 
"  irons,  who  sat  of  right  in  the  great  < 
up  to  the  reign  of  Henry  111.  to 
who  were  in  the  possession  of  entire  bar 
.f  22  Edw.  1 .  it  appears  that  the  . 
lies  ceased,  of  right,  to  be  summoned  to 
parliament ;  and  It  is  therefore  generally  held  that  no 
barony  by  tenure  subsist*  at  the  present  day,  although 
snme  recent  effort*  have  been  made  to  establish  a  title  to 
this  peculiar  dignity  ;  the  latest  claim  having  been  made 
on  the  barony  of  Berkeley,  by  virtue  of  possession  of  the 
castle  of  that  name. 

Baronies  by  writ  were  created  by  writ  of  summons  to 

Earliament,  which  constituted  an  individual  so  addressed 
y  name  baron  of  the  realm,  and,  it  is  supposed,  also 
made  that  dignity  hereditary.  The  earliest  writ  of  this  de- 
scription was  issued  49  lien.  3. ;  and  two  now  existing  ba- 
ronies (  Despencer  and  Roos)  are  considered  to  have  been 
created  by  it.  In  the  case  of  a  barony  by  writ,  the  dignity 
h  not  conferred  until  the  person  so  summoned  has  ac. 
tually  sat  in  parliament.  Baronies  by  writ  descend  in 
fee  to  all  the  heirs  of  the  body  of  the  person  first  created. 
If  there  be  no  son,  and  more  daughters  than  one,  the  title 
falls  into  abeyance  until  only  one  daughter,  or  the  sole 
heir  of  only  one  daughter,  survives. 

Baronies  by  patent  are  created  by  letters  patent,  un- 
der the  great  seal,  conferring  the  dignity  on  the  donee  ; 
in  which  arc  inserted  words  of  limitation.  These  are 
usually  to  the  heirs  male  of  the  body  or  the  donee;  and 
where  there  are  no  words  of  limitation  In  letters  patent, 
it  is  held  that  the  dignity  will  pass  in  the  same  course. 
Otherwise,  the  limitation  is  to  other  classes  of  heirs,  or 
to  specified  persons,  and  their  heirs  by  way  of  remainder. 
Ser  Remainder. 

Vlseotsnleies  are  always  created  by  letters  patent.  This 
is  the  most  modern  of  English  titles  of  peerage ;  and  was 
first  conferred  on  John  Viscount  Beaumont,  1*  Hen.  6. 
The  title  vice-comes,  or  vice-carl,  had  been  long  em- 
ployed to  denote  the  sheriff  of  a  county. 

Earldoms  were  introduced  into  England  by  the  Nor- 
mans at  the  Conquest.  The  dignity  of  an  earl  seems  to 
have  been  originally  attached  to  the  possession  of  a 
particular  tract  of  land  ;  but  in  the  reign  of  Edward  HI. 
it  began  to  be  conferred  by  charters  or  letters  patent,  with 
an  express  limitation  either  to  heirs  general  or  heirs 
male  of  the  body  of  the  grantee.  The  word  earl  is  of 
Saxon  origin ;  but  answers  in  dignity  to  the  count 
(comes),  in  languages  of  Latin  descent. 

Of  Marquisaies,  the  first  was  that  of  Dublin,  conferred 
on  Robert  de  Vere.  Earl  of  Oxford,  for  life,  by  Richard 
1 1.  The  term  marquis  is  derived  from  the  Laftn  mnrchio, 


signifying  a  military  officer,  governor  of  the  mark  or 
frontier.    This  diguity  has  been  always  conferred  by 


i  are  the  highest  titles  of  the  English  . 
The  first  was  created  2  Edw. 3.,  when  Edward  the  Black 
Prince  was  made  Duke  of  Cornwall.  It  has  been  a 
question  whether  the  duchies  of  Cornwall  and  Lancaster 
were  not  duchies  by  tenure  ;  but  every  other  dukedom 
is  a  mere  personal  honour,  and  conferred  by  charter  or 
letters  patent.  The  term  duke  is  derived  from  the  Latin 
dux,  leader  of  an  army ;  answering  to  the  German  her- 
tog,  which  has  the  same  signification. 

All  peerages  are  forfeited  by  attainder  for  high  trea- 
son ;  and  attainder  is  consequent  either  on  judgment  or 
on  outlawry,  upon  an  indictment  for  that  offence.  No- 
thing but  a  reversal  of  such  act  of  attainder  by  parlia- 
ment can  restore  an  attainted  person,  or  his  posterity,  to 
the  lost  dignity.  But  where  a  peerage  is  vested  in  a 
person  in  tail  male,  with  remainder  over  to  another  in 


tail  male,  if  the  first  be  attainted  the  peerage  is  I 
as  to  him  and  his  issue  male ;  but,  falling  such 
male,  the  dignity  becomes  vested  in  the 
or  his  descendant. 

Peerages  by  writ  are  also  forfeited  by  attainder  for 
felony  ;  but  not  peerages  by  charter  or  letters  patent. 

By  the  twenty-second  and  twenty-third  articles  of  the 
Union  between  England  and  Scotland,  sixteen  repre- 
sentatives are  elected  by  the  Scots  peers  to  serve  in 
every  parliament  of  the  United  Kingdom.  The  eldest 
sons  of  Scottish  peers  were  rendered,  by  a  decision  of 
the  House  of  Common*  shortly  after  the  union,  Incapable 
of  sitting  in  parliament.  It  was  held  for  a  long  time 
that  a  Scottish  peer  could  not  sit  in  the  House  of  Lords 
if  he  became  a  peer  of  Great  Britain  ;  but  the  point  was 
decided  the  other  way  in  1780. 

By  the  Act  of  Union  between  Great  Britain  and  Ireland 
(39  &  40  G.  3.  c.  67.),  twenty-eight  lords  temporal  are 
elected  for  life  by  the  peers  of  Ireland.  Peers  of  Ireland, 
who  are  members  of  the  House  of  Commons,  arc  not 
eligible  to  serve  as  peers  while  they  continue  members 
of  the  former  house. 

2.  Lords  Spiritual.  —  The  right  of  the  two  archbishops 
and  twenty-four  bishops  of  England  and  Wales  to  sit  and 
vote  in  parliament  as  members  of  the  House  of  Lords,  is 
generally  said  to  belong  to  them  as  barons  of  the  realm. 
It  Is  undoubtedly  probable  that  at  the  period  of  the 
Conquest  a  change  took  place  in  the  tenure  of  the  lands 
which  were  held  by  bishops  and  the  high  regular  clergy ; 
and  that  the  Norman  tenure  by  barony,  theu  Introduced 
for  the  first  time,  was  made  to  comprehend  both  spiritual 
and  temporal  possessions,  which  under  the  Saxon  kings 
had  been  regarded  in  a  different  light.  But  it  is  most 
probable  that  the  dignitaries  of  the  church  were  con- 
stituent members  of  the  great  council  of  the  realm,  by 
the  English  ns  well  as  all  other  feudal  constitutions,  in- 
dependent of  their  quality  as  barons  (see  Hallant,  Middle 
Ages,  c.  viii.  part  3.) ;  but  that  the  place  which  was  as- 
signed them  in  the  House  of  Lords,  when  the  two  houses 
became  separate,  was  In  virtue  of  their  baronial  cha- 
racter. Lnder  the  Plantagenet  kings  the  clergy  were 
summoned  to  meet  by  their  representatives,  as  well  as  the 
laity,  when  subsidies  were  required ;  and  under  Edward  I. 
(see  Luders  on  Parliaments,  chap,  iii.)  attempts  were 
made  to  unite  them  and  the  laity  together  in  parliament ; 
but  they  were  always  resisted  by  the  clergy,  and  at  last 
they  ceased  altogether  to  attend  in  any  capacity,  rctain- 
taining  their  own  assemblies.  (See  Convocation.)  At 
the  period  of  the  dissolution  of  monasteries  by  Henry 
VIII.,  the  spiritual  lords  consisted  of  the  then  arch- 
bishops and  bisjiops,  and  of  twenty-six  mitred  abl>ots, 

then  removed  on  the 


and  two  priors,  all  of  whom  were 

dissolution  of  their  houses.  The  present  spiritual  lords 
have  the  same  rights  and  privileges  in  every  respect  as 
the  temporal,  except  that  it  is  still  a  disputed  point  in 
constitutional  law  whether  they  have  a  right,  on  charge 
of  treason  and  felony,  to  a  trial  by  the  peers ;  and  it  is 
also  doubted  whether  they  have  judicial  power,  as  peers, 
in  capital  cases. 

By  the  Act  of  Union  between  Great  Britain  and  Ireland, 
four  lords  spiritual  from  among  the  archbishops  and 
bishops  of  that  country  sit  in  the  House  of  Lords  by 
rotation  of  session. 

House  of  Commons. — I .  Persons  qualified  to  serve  in  it. 
—  Persons  incompetent  to  sit  as  members  of  parliament 
are,  first,  those  labouring  under  the  incapacities  of  alien- 
ship,  attaint,  outlawry  in  criminal  proceedings,  minority, 
lunacy,  &c.  ;  next,  those  who  are  disqualified  by  the 
possession  of  certain  offices,  or  by  certain  other  temporary 
causes.  Clergymen,  peers,  Scotch  peers,  Irish  peers  for 
places  in  Ireland,  the  eldest  sons  of  Scotch  peers  for 
places  in  Scotland,  the  fifteen  judges  of  England,  the 
Scotch  judges  and  baron*  of  the  Scotch  exchequer,  are 
ineligible.  Where  the  influence  of  government  is  sup- 
posed to  have  a  direct  control  over  the  party,  a  disquali- 
fication has  been  created  by  various  statutes.  Persons 
concerned  in  the  management  of  the  revenues,  wlthi 
few  exceptions,  are  ineligible.  So  are 
new  offices  under  the  crown  creates!  since  1705, 
with  other  persons  mentioned  in  6  Anne,  c.7.  So 

or  for  a  term  of  years,  police 
contractors,  and  placemen  in 
specified  In  15  G.  2.  c.  22.  There  are  also 
connected  with  the  excise  and  customs  which 
only  (liMjiiaUij  the  holder  from  sitting  and  voting,  but 
not  from  being  elected.  Persons  returned  on  a  double 
return  are  not  competent  to  sit  until  the  return  is  decided 
by  a  committee. 

The  acceptance  of  any  office  of  profit  from  the  crown 
by  a  member  vacates  his  seat,  by  6  Anne,  c.  7.  And 
there  are  two  places  of  no  profit,  the  acceptance  of  which 
I*  considered  to  vacate  a  seat;  vis.  the  stewardship  of 
the  Chiltcrn  Hundreds,  and  the  stewardship  of  the  manor 
of  East  II  end  red.  Officers  of  the  army  and  navy  re- 
ceiving new  commissions  are  excepted  from  this  statute: 
so  are  those  who  accept  a  ' 
bassadors. 
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A  member  becoming  a  bankrupt  if 

and  voting  for  a  year,  unle»*  within  that  ■■. 
amission  is  superseded,  or  the  creditor!  paid  ;  If  this  be 
not  done  within  the  year,  the  seat  of  the  member  is  va- 


Whether  a  resolution  of  the  house  can  render  a  person 
ineligible,  may  still  be  considered  an  undecided  question. 

II.  Electoral  Franchise.  —  Since  the  Acts  of  Union  with 
Scotland  and  Ireland,  and  the  changes  introduced  by 
the  Reform  Act,  the  House  of  Commons  consists  of  668 
members  -500  English  and  Welsh  ;  53  Scotch  i  106  Irish 
—  divided  as  follows  : 

EmilUh  and  Welsh-  Scotch.  Irish. 
Counties  -  169  30  64 

Boroughs    -  -     -  337  23  39 

Universities  —  Oxford     -     9  Dublin  2 

2 


600  63  105 

AH  persons  are  competent  to  vote  in  the  election  of 
members  of  parliament,  except  Infants,  women,  aliens 
(unless  made  denizens  by  letters  patent  or  naturalized 
by  act  of  parliament),  persons  convicted  of  felony  and 
certain  other  infamous  crimes,  peers  ;  Irish  peers,  un- 
less themselves  members  of  the  House  of 


tem- 

ou  t  of  cm  pi  oy  m  on  t  in 
particular  characters  at  elections,  and  the  receipt  of 
public  alms.  They  must,  however,  possess  a  certain 
qualification,  which  (except  in  the  universities,  in  which 
the  right  of  voting  belongs  to  all  such  as  have  attained 
certain  academical  degrees)  is  one  of  property. 

I.  In  English  and  Welsh  counties,  the  right  of  voting 
belongs  to  all  such  as  possess  a  freehold  estate  in  lands, 
tenements,  or  hereditaments,  of  the  value  of  4Qr.  per 
annum  above  reprises  ;  or  who  are  seised  of  lands  or 
tenements  in  copyhold,  or  any  other  non-freehold  tenure 
for  life,  or  for  a  larger  estate  of  the  value  of  10/.  per 
annum  ;  or  entitled  as  lessee  or  assignee  to  lands  or  tene- 
ments for  the  unexpired  residue  of  a  term  of  not  less  than 
sixty  years  of  the  same  value,  or  of  a  term  of  not  less 
than  twenty  years  of  the  value  of  507.  per  annum 


307.  per  ai 

occupiers  of  lands  and  tenements  at  a  oona  fide  rent  of 
AO/,  or  more  per  annum.  But  freehold  tenements  for 
life.  If  under  the  value  of  10/.  per  annum,  do  not  confer 
a  vote,  unless  the  party  is  in  the  actual  occupation  of 
them,  or  unless  they  have  come  to  him  by  devise,  mar- 
riage, Ac,  and  not  by  gift  or  sale.  And  In  the  case  of 
freeholds  and  copyholds,  possession  for  six  months  before 
the  last  day  of  July  in  the  year  in  which  the  voter  is  re- 
gistered is  a  necessary  condition  ;  in  that  of  leaseholds, 
Ac,  twelve  months. 

2.  The  qualifications  of  voters  In  cities  and  boroughs,  in 
England,  were,  under  the  law  as  it  stood  before  the  Re- 
form Act,  extremely  various,  and  depending  more  on  the 
local  law  of  every  place  than  on  the  general  custom  of 
the  country.  The  principal  franchises  were,— I.  In  respect 
of  property  ;  thus  freeholders  to  the  amount  of  40*.  voted 
In  many  towns  and  cities  which  were  counties  of  them- 
selves ;  leaseholders,  copyholders,  Ac,  in  other  places ; 
and  burgage  tenants.  The  franchise  of  burgage  tenure, 
which  existed  in  some  towns,  depended  on  the  possession 
of  certain  ancient  tenements,  which  conferred  a  right  to 
vote.  2.  In  respect  of  corporate  privileges.  Freemen 
or  burgesses,  and  in  London  liverymen  (tee  Corpo- 
tiow),  enjoyed  by  virtue  of  their  privilege  a  right  of 
:ing  In  corporate  towns.  3.  In  respect  of  Inhabitancy. 
>ters  In  this  respect  were  of  four  sorts :  inhabitants 
paying  scot  and  lot;  Inhabitants  householders,  house- 
keepers, pot-wallers  (i.e.  pot-boilers),  legally  settled; 
inhabitants  householders  reliant ;  Inhabitants  geue- 
rally.  In  many  towns,  several  of  these  qualifications 
were  recognized  at  the  same  time  as  conferring  a  right 
to  vote. 

The  alterations  Introduced  Into  the  system  of  borough 
qualifications  by  the  Knglish  Reform  Act  were  twofold. 
In  the  first  place,  a  new  franchise  is  created  which  is 
everywhere  the  same.  Every  capable  person  who  oc- 
cupies within  the  limits  of  a  borough  any  house  or 
building  falling  within  the  specifications  of  the  act,  which 
is  either  separately  or  jointly  with  land  held  within  the 
same  borough  as  owner,  or  of  the  same  landlord,  of  the 
clear  yearly  value  of  10/..  is  entitled  to  vote ;  provided  he 
has  occupied  such  premises  for  twelve  months  previous 
to  the  last  day  of  July  in  the  year  in  which  he  is  re. 


I ;  and  provided  he  has  been  rated,  and  paid  all 
rates  for  the  relief  of  the  poor  due  up  to  the  6th  of  April 
next  preceding,  ami  also  all  assessed  taxes.  In  the  next 
place,  former  franchises  are  modified  as  follows :  —  Free- 
men, and  in  cities  being  counties  of  themselves  free- 
holders and  burgage  tenants,  are  to  retain  their  quali- 
fication. But  no  one  can  claim  to  be  registered  as  a 
burgess  or  freeman  who  was  admitted  since  the  1st  of 
March,  1831,  except  he  derive  his  title  through  birth  or 
servitude;  or  for  a  freehold  or  burgage  tenement  for  an 
juired  since  that  day.   All  other  borough  fran- 


acquit 


chises  are  abolished,  saving  their  rights  to 
possessed  of  them  at  the  passing  of  the  Refora 

Finally,  the  act  requires  that  every  person,  in  order  to 
be  registered  as  a  voter  for  a  city  or  borough,  must  have 
resided  for  six  calendar  months  next  previously  to  the 
last  day  of  July  In  that  rear  within  such  city  or  borough, 
or  within  seven  miles  of  it.  And  it  is  also  provided.  that 
no  tenement  situate  withtn  a  borough,  and  capable  of 
conferring  a  qualification  on  its  occupier  to  vote  withtn 
the  borough,  shall  give  a  vote  for  the  county . 

Several  boroughs  in  Wales,  as  well  as  in  Scotland,  are 
contributary  ;  several  towns  t>eing  joined  in  one  for  the 
purpose  of  returning  members  to  parliament. 

The  system  of  registration  of  voters,  in  England  and 
Wales,  was  framed  by  the  Reform  Act.  In  counties,  the 
register  is  formed  by  the  overseers  of  the  poor  in  every 
parish  or  township  making  the  list  by  inserting  all  per- 
sons who  have  delivered  to  them,  before  the  20th  of  Jury 
in  each  year,  a  claim  to  vote  in  respect  of  property  si- 
tuate within  their  district.  The  lists  thus  drawn  up  by 
the  overseers,  according  to  a  form  specified  in  the  art, 
are  delivered  to  the  high  constable,  and  by  him  to  the 
clerk  of  the  peace  for  the  county.  The  overseers 
empowered  to  object  to  any  person  on  their  list 
they  conceive  not  entitled  to  rote.  They  are  also  U 
ceive  written  notices  of  objection  by  third  parties, 
are  themselves  voters  or  claimant*,  duly  delivered  to 
them,  and  to  mark  the  names  of  all  parties  so  objected  to 
on  the  list.  The  lists  thus  formed  are  revised  by  the 
barrister  or  barristers  appointed  for  that  purpose.  These 
officers  are  nominated  by  the  senior  judge  of  assize  tra- 
velling the  summer  circuit  within  his  district ;  and  by 
the  chief  justice  of  the  King's  Bench  in  the  metropolitan 


county  and  boroughs.  Their  courts,  for  the  purpose  of 
revising  the  lists  and  deciding  on  claims  and  objections, 
must  be  held  between  the  15th  September  and  25th  Oc- 
tober in  every  year.  The  lists  revised  by  them  form  the 
register  for  the  county,  which  is  the  authentic  list  of 
voters  until  the  next  registration.  Any  person  having 
his  name  and  qualification  once  inserted  In  the  register 
is  not  bound  to  make  a  claim  another  year. 

In  cities  and  boroughs  the  course  is  somewhat  different, 
and  j  On  or  before  the  last  day  of  July  In  every  year  the  over- 


seers arc  to  make  out  an  alphabetical  list  of  persons  en- 
titled to  vote  under  this  act ;  and  another  of  persons 
entitled  to  vote  in  respect  of  ancient  rights  (except  free- 
men, the  list  of  whom  Is  to  be  made  by  the  town  clerk, 
and  in  London  by  the  clerks  of  the  several  companies). 
Any  person  whose  name  has  been  omitted  In  either  <>f 
these  lists  is  to  give  notice  of  a  claim,  in  writing,  to  the 
overseer  or  town  clerk.  Objections  are  to  be  made,  in 
boroughs,  only  by  parties  whose  names  are  Inserted  in 
the  Hrt.    The  lists  are^  revised  by  U«e  ^"j^f™  Jj^ 


the 

3.  In  Scotland,  the  right  of  voting  in  counties  la 
clared  by  tho  Scotch  Reform  Act,  2  A  3  W.  4.  c.  65.,  to  be 
in  the  owners  of  ancient  rights  (termed  superiorities  )  not 
acquired  since  1831 :  in  such  persons  as  have  been  owners 
for  six  months  previous  to  the  last  day  of  July  of  '*  any 
lands,  feu  duties,  or  other  heritable  subjects."  of  the 
annual  value  of  10/.  after  deductions.  Where  two  or 
more  parties  are  interested  in  any  subject  to  which  a 
right  of  voting  is  for  the  first  time  attached  by  the  act, 
as  life-renter  and  as  fiar,  the  right  shall  be  in  the  former. 
The  right  is  also  extended  to  tenants  for  life,  or  on  lease 
of  fifty-seven  years  or  more,  at  10/.  per  annum  ;  tenants 
on  lease  of  nineteen  years  or  more,  or  occupants  at  6Ci 
per  annum  ;  and  tenants  who  have  paid  for  their  interest 
a  price  of  300/. 

4.  In  Scottish  boroughs,  the  right  of  voting  is  in  occu- 
piers of  houses,  Ac.  (as  in  the  Knglish  Reform  Act)  of 
the  yearly  value  of  10/.  Claims  by  qualified  person*  to 
vote  for  counties  are  to  be  lodged  with  the  schoolmaster, 
and  he  Is  to  make  out  the  lists  of  claimants  and  objections. 
Claims  for  votes  in  boroughs  are  given  in  to  the  to»n 
clerk,  and  the  lists  made  out  by  him.  The  sheriff  bold* 
courts  to  decide  on  questions  relative  to  the  registration : 
his  powers  and  duties  are  analogous  to  those  of 


•rs  at  10/.  per  annum  (by  the  act  10  G.  4.  c.  which 
shed  the  old  40*.  qualification) ;  and  by  2ft  3  W.  4. 
.  in  leaseholders  for  sixty  years  at  10/.  per  annum. 


c.  88.,  in  leaseholders  for  sixty  years  at  10/.  per 
for  fourteen  years  at  20/. ;  and  In  copyholders  at  10/.  per 
annum. 

6.  In  counties  of  cities  and  counties  of  towns  in  Ire- 
land, the  franchise  is  In  10/.  freeholders.  20/.  leaseholders, 
10/.  householders,  aud  in  the  40*.  freeholders  entitled 
under  4  G.  4.  c.  55. ;  but  not  in  any  persons  acquiring 
such  freeholds  since  1831,  except  by  descent,  marrlape, 
Ac. ;  .and  In  101.  occupiers  who  have  occupied  for  six 
months:  in  all  other  boroughs,  in  10/.  occupiers  (the 
franchise  being  the  same  as  in  England,  with  the  excep- 
tion that  the  words  "  or  other  building"  are  omttud) 
who  have  occupied  for  six  months.  The  existing  rigbti 
of  freemen,  Ac.  arc  saved.   Registration  in  Ireland  take* 
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place  at  a  special  session  before  the  assistant  barrister  or 

chairman  of  each  county  ;  parties  desirous  to  be  put  on 
the  register,  whether  for  counties  or  boroughs,  having 
previously  given  notice  to  the  clerk  of  the  peace,  his 
deputy,  or  the  high  constable.  Persons  declared  by  the 
it  barrister  to  be  entitled  verify  their  title  by  affi- 
i  hich  is  filed  of  record.  An  appeal  is  given  to  the 
of  assise.  A  certificate  of  registry  Is  given  to 
registered  voter.  Freeholders  at  6W.  per  annum 
may  be  registered  at  assises,  or  before  a  judge  in  Dub- 

III.  Mode  of  Election.  —  1 .  In  England  and  Wales,  when 
the  sheriff  receives  the  writ  commanding  him  to  return 
a  knight  or  knight  of  the  shire,  or  division  of  the  shire, 
he  makes  proclamation .  within  two  days  after  receiving 
the  writ,  at  the  place  where  the  election  is  to  be  holden  ; 
that  is,  the  principal  polling  place.  Counties  and  divi- 
sions are  subdivided  into  convenient  districts,  with  a 
polling  place  in  each.  On  the  day  fixed,  after  the  Bribery 
Act  has  been  read,  the  candidates  are  proposed  ;  and  the 
election  proceeds.  In  boroughs,  the  sheriff  (or  other 
officer  to  whom  the  writ  is  directed)  sends  his  precept  to 
the  returning  officer,  who  acts  in  the  same  manner  as  the 
sheriff  in  the  county ;  and  boroughs  are  similarly  divided 
into  polling  districts. 

Wnen  a  candidate  is  proposed,  he  may  be  called  on  by 
any  other  candidate,  or  any  two  of  the  electors,  to  swear 
to  his  qualification.  The  qualification  required  by  9  Anne, 
c.  5.,  is,  for  a  knight  of  the  shire  600/.  per  annum  in  lands 
arid  tenements,  freehold  or  copyhold,  for  his  own  life,  or 
a  greater  estate ;  for  burgesses,  300V.  per  annum  of  simi- 
lar property.  Eldest  sons  of  peers,  or  of  persons  qualified 
to  sit  as  knights  of  the  shire,  are  themselves  qualified. 
Members  for  the  universities  are  not  required  to 
any  qualification. 

It  is  still  questionable  whether  the  returning 
can  refuse  to  return  a  candidate  who  refuses  to  take  the 
qualification  oath  before  the  poll.  After  the  election,  and 

clerk  or  the  howie  a  papcr^ signed  by himseff  containing 
a  description  of  his  estate  of  qualification,  and  is  sworn 
to  its  value  at  the  same  time  at  which  he  takes  the  other 
oaths.  His  qualification  may  then  be  questioned  in  a 
petition  against  hi*  election. 

When  more  candidates  are  proposed  than  the  number 
to  be  returned,  the  election  is  decided  by  the  sheriff's  de- 
claring the  majority  on  view  (by  calling  on  them  to  hold 
up  their  hands).  But  a  poll  may  be  demanded  by  a 
■  indittatr  or  ele<  tor,  either  In* fore  ur  after  su'  li  declara- 
tion by  the  sheriff. 

The  poll  must  commence  on  the  day  on  which  it  is 
dr-maffded,  or  on  the  day  after.  By  the  Reform  Act  (s.  5*4.) 
three  questions  only  can  be  asked  of  any  person  offering 
to  vote  as  to  his  right,  —  whether  he  is  the  same  person 
whose  name  appears  on  the  register,  whether  he  has 
already  voted,  whether  he  has  the  same  qualification  for 
which  his  name  was  inserted  on  the  register  ;  and  he 
may  be  required  to  take  the  oath  specified  in  the  act  as 
to  his  person  and  qualification.  Besides  this,  the  oaths 
of  allegiance,  and  supremacy,  and  abjuration,  may  be  put 
to  an  elector  at  the  request  of  any  candidate,  unless  the 
elector  be  a  Roman  Catholic,  in  which  case  he  may  be  rc- 
uirod  to  take  the  oath  specified  in  10  G.  4.  c.  7. 1  all  the 
regoing  oaths  are  to  be  taken  before  commissioner*. 

'so  be  administered  at  the  poll 
There  are  also  certain  local 
parliament  to  be  taken  at  the 
for  particular  boroughs. 
By  the  Reform  Act  the  poll  was  limited,  in  England  and 
Wales,  to  two  days'  duration,  both  in  counties  and  bo- 
roughs. And  now,  by  a  recent  enactment,  the  poll  is 
declared.  In  counties,  the  day  next  but  one  after  its  close ; 
in  boroughs,  the  day  after  Its  close.  By  5  &  6  W.  4.  c.  1. 
the  duration  of  the  poll  In  boroughs  was  further  limited 
to  a  single  day.  The  return  is  made,  in  counties,  by 
tacking  the  names  of  the  persons  chosen  to  the  writ ;  in 
boroughs,  by  tacking  them  to  the  precepts  and  returning 
them  to  the  sheriff,  who  then  taeks  them  to  the  writ,  and 
forwards  the  whole  together  to  the  clerk  of  the  crown 
In  chancery.  Where  the  votes  arc  equal,  it  is  the  prac- 
tice to  make  double  returns. 

2.  In  Scotland,  the  sheriff  fixes  the  day  for  a  county 
election  at  not  lets  than  ten  or  more  than  sixteen  days 
after  the  writ  Is  received  :  the  counties  arc  divided  Into 
polling  districts,  not  exceeding  fifteen  In  number  ;  and 
the  poll  lasts  two  days.  In  boroughs  similar  regulations 
are  adopted  to  those  In  England  ;  but  the  sheriff,  or  his 
substitute,  superintends  the  poll,  which  may  last  three 
days.    The  sheriff  is  the  returning  officer. 

3.  In  Ireland,  the  sheriff  proclaims  the  time  and  place 
of  a  county  election  five  days  after  receiving  the  writ ;  and 
from  ten  to  sixteen  dnys  after  such  proclamation  the 
election  is  held.  In  boroughs,  the  sheriff  of  a  county  of 
a  city  or  town,  the  mayor,  soverrlgn,  or  other  returning 
officer,  holds  the  election,  not  later  than  eight  days  after 
receipt  of  the  precept  from  the  sheriff.    The  poll  shall 

ice  on  the  day  on  which  it  Is  demanded,  and  con- 


nave  poueu. 

In  the  first  parliament  of 
leges  and  returns  was  ap- 
'  every  petition  v vn  t  ui 
was  not  heard  before  the 


The  briber)'  oath  may  alsi 
by  the  returning  officer, 
oaths,  required  by  act  of 


tinuc  five  days,  but  may  bo  closed  on  any  day  on  which 
not  more  than  twenty  persons  have  polled. 

IV.  Election  Committees.  —  In  the  first 
James  I.  a  committee  of  privil 
pointed,  to  which  the  trial  of 

election  was  referred  which  was  not  heard  before  the 
House  of  Commons.  A  similar  committee  was  appointed 
at  the  commencement  of  every  session,  until  the  present 
practice  of  trying  such  petitions  before  select  committees 
began.  This  practice  is  founded  on  a  variety  of  statutes, 
beginning  with  I0G.  8.  c.  16.,  commonly  called  the  Gren- 
ville  Act.  consolidated  by  0  G.  4.  c.  22. 

There  are  six  sorts  of  petitions  referred  to  a  select 
committee:  —  1 .  Complaining  of  undue  election.  2.  Of 
undue  return.  3.  That  no  return  has  been  made  to  the 
writ  In  due  time,  Ac.  4.  That  the  return  is  not  according 
to  tho  requisition  of  the  writ ;  or  complaining  of  special 
matters  contained  in  it  (as  double  returns  or  special  re- 
turns). 6.  To  oppose  the  right  of  election,  or  of  ap- 
pointing returning  officers,  determined  by  a  select  com- 
mittee, and  repeated  to  the  house.  6.  To  defend  such 
right.  The  four  first  may  be  subscribed  by  any  candidate 
or  person  claiming  a  right  to  vote;  the  two  but  by  all 
persons.  A  petition  to  be  admitted  as  a  party  to  defend 
such  return,  or  oppose  the  prayer  of  such  petition,  is  ad- 
dressed to  the  house,  and  not  referred  to  a  committee. 
An  election  petition  Is  presented  to  the  house  by  a  mem- 
ber within  a  certain  time  limited  by  the  house.  No 
proceedings  will  be  had  on  petitions  complaining  of  an 
undue  election  or  return,  ike,  unless  the  subscriber, 
within  fourteen  days  after  its  presentation,  or  farther 
time  limited  by  the  house,  enter  Into  certain  recognis- 
ances for  the  payment  of  costs  and  compliance  with 
other  conditions. 

When  such  a  petition  is  presented,  a  day  and  hour  are 
*  (I  by  the  house  for  taking  it  into  consideration, 
time,  under  the  Grenvillc  Act,  if  100  members 
present,  the  parties  and  agents  attending,  thirty- 
mree  were  selected  by  ballot ;  which  number,  on  each 
party  striking  off  one  alternately,  was  reduced  to  eleven. 
If  more  than  one  petition  fs  to  be  taken  into  considera- 
tion on  the  same  day,  successive  lisU  or  thirty-three  were 
formed,  two,  three,  or  more,  according  to  the  number 
or  members  present  In  the  home.  Voters,  petitioners, 
members  against  whom  petitions  are  presented,  and  those 
whose  return  has  not  been  brought  in,  were  disqualified 
from  serving,  and  their  names,  if  drawn,  were  set  aside. 
If  no  party  appeared  to  oppose  the  petition,  the  clerk  of 
the  house  and  the  petitioner  reduced  the  list  to  eleven. 
This  system  was  considerably  altered  by  the  provisions 
or  2&3  Vict.  c. 38.,  an  act  introduced  by  Sir  Robert 
Peel.  Under  it  a  general  committee  or  elections  is  ap- 
pointed by  the  speaker  at  the  beginning  or  every  session. 
This  general  committee  choose*  six  members  and  a 
chairman  to  form  a  select  committee  to  try  an  election 
petition,  out  or  the  whole  list  or  members,  divided  and 
corrected  in  tho  manner  therein  specified. - 

The  same  nicetv,  it  is  said.  Is  not  required  in  election 
petitions,  as  to  their  form,  as  In  pleadings  at  law  ;  but  it  is 
now  decided,  by  a  scries  of  precedents,  that  it  is  necessary 
that  the  matter  intended  to  be  proved  should  be  suffi- 
ciently set  forth  in  the  allegations  or  the  petition ;  and 
that,  on  the  hearing  or  the  petition,  it  will  not  be  com- 
petent to  the  party  to  go  Into  evidence  in  proor  or  Tacts 
not  distinctly  alleged  therein.  But  there  is  considerable 
variety  in  the  decisions  as  to  what  is  sufficiency  or  alle- 
gation. An  election  petition,  when  once  presented,  can 
only  be  withdrawn  by  permission  or  the  house:  to  which 
jurisdiction  In  this  respect  Is  still  left  by  the  Grenvillc 
Act.  The  house  will  thererore  require  to  be  satisfied 
that  there  is  no  fraud  or  concert  In  the  withdrawal. 
Supplemental  election  petitions  may  be  presented,  on 
the  discovery  or  new  matter  after  the  presentation  or  the 
first  petition. 

In  petitions  or  the  first  four  classes,  parties  (tr  the  elec- 
tion is  defended)  are  required  to  send  in  to  the  clerk  of 
the  House  or  Commons  lists  or  the  votes  to  which  they 
intend  to  object. 

Select  committees  sit  everyday  ;  but  with  power  to  ad- 
journ for  twenty-four  hours  on  their  own  authority,  and 
for  a  longer  period  on  leave  obtained  from  the  house  on 
motion.  Members  may  only  absent  themselves  by  leave, 
or  on  excuse  to  be  allowed  by  the  house :  ir  any  are  ab- 
sent otherwise,  the  committee  cannot  sit.  Committees 
are  not  dissolved  by  prorogation  or 
joumed  to  the  next  time  of  meeting. 

In  the  first  four  classes  or  petitions,  the  c< 
have  to  try  the  merits  of  the  election  ;  and  to  determine, 
by  their  votes,  whether  the  petitioners,  or  the  sitting 
members,  or  cither  of  them,  were  duly  returned ;  or 
whether  the  election  Is  void,  and  a  new  writ  ought  to 
issue.  The  fifth  class  raises  the  question  as  to  the  right 
of  election,  or  of  nominating  returning  officers,  Ac.  The 
determination  or  the  committee  is  In  each  case  final  and 
conclusive  ;  and  Is  embodied  in  Its  report  to  the  house  at 
the  conclusion  of  its  sittings.  A  committee  has  also  the 
power,  If  it  pleases,  or  making  a  special  report,  Instead  erf 
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_  generally  on  the  meriti ;  in  which  eve  the  house 
such  order  on  the  report  as  may  seem  proper.  An 
lation  into  the  bad  vote*  given  on  each  side  is 
termed  a  scrutiny ;  and  the  effect  of  it  Is,  that  If  on 
balancing  the  number  of  good  rotes  retained  after  such 
examination  the  petitioner  has  the  majority,  It  is  reported 
that  he  ought  to  hare  been  returned.  Where  an  tnca 
cltated  person  has  been  elected,  the 
mentary  law  is,  that  If  his  disqualifies 
known  to  the  electors  at  the  time  they  returned  him", 
their  rotes  are  considered  as  lost ;  and  it  is  reported  that 
the  next  on  the  poll  ought  to  hare  been  returned.  If  the 
fact  of  his  disqualification  was  not  known,  the  election  is 
simply  roid.  It  appears,  howerer,  not  to  be  absolutely 
decided  whether  the  incapacity  which  renders  the  votes 
thrown  away  must  be  an  inherent  or  contingent  incapa- 
city ;  as,  for  example,  where  It  was  publicly  knoum  that  a 
candidate  was  disqualified  by  reason  of  having  been 
guilty  of  acts  of  bribery  with  reference  to  the  election. 
In  this  case  h  has  been  argued  that  the  election  is  not 
roid,  but  that  the  rotes  given  for  the  person  so  disquali- 
fied are  thrown  away.  In  other  cases,  bribery,  treating, 
undue  Interference,  Ac,  hare  the  effect  of  aroldlng 
elections ;  and  the  report  is,  that  a  new  writ  ought  to 
Issue. 

Finally,  an  election  committee  has  the  power  of  de- 
claring either  the  petition,  or  the  opposition  to  it,  "  frivo- 
lous  and  vexatious  "  in  its  report ;  the  effect  of  which  is  to 
fix  the  party  against  whom  such  declaration  is  made  with 
the  payment  of  costs.  These  costs  are  ascertained  by 
application  to  the  speaker,  who  directs  two  persons  to  tax 
them,  and  then  grants  a  certificate ;  on  production  of 
which  in  a  sujwrlor  court  judgment  may  be  entered  up 
for  the  amount. 

V.  Modi-  of  Assembling  Parliament.  —  Parliament  can 
only  be  convened  by  the  authority  of  the  king  ;  and,  by 
6  W.  &  M.  c.  2.,  must  be  held  at  least  once  ercry  three 
years ;  but,  in  point  of  fact,  as  the  Mutiny  Act,  Land  Tax, 
and  Malt  Act  arc  only  {Kissed  for  a  single  year,  the 
sittings  of  parliament  arc  of  necessity  annual.  The  same 
order  by  the  king  in  council  which  commands  the  lord 
chancellor  to  cause  the  great  seal  to  be  affixed  to  a  pro- 
clamation for  dissolring  parliament,  is  accompanied  with 
a  warrant  to  issue  writs  (or  a  new  one.  Writs  for  the 
return  of  members  of  the  House  of  Commons  are  directed 
to  the  sheriffs  of  counties,  with  certain  exceptions:  riz. 
the  returning  officers  of  places  counties  in  thcmselres. 
the  Bishop  of  Durham,  the  Chancellor  of  the  Duchy  of 
Lancaster,  the  Chamberlain  of  the  County  Palatine  of 
Chester,  the  Constable  of  Dorer,  and  the  Warden  of 
the  Cinque  Ports.    On  a  racancy  during  the  sitting  of 

Earliament,  the  writ  Issues  under  warrant  of  the  speaker 
y  the  authority  of  the  house  Itself. 

VI.  Meeting  of  Parliament.  Preliminary  Proceedings.— 
The  new  parliament  meets  on  the  return  day  of  the  writ, 
unless  prorogued  by  writ  of  prorogation  ;  but  when  it  is 
intended  that  it  should  meet  for  the  actual  despatch  of 
business  on  the  day  to  which  it  is  prorogued,  notice  to 
that  effect  is  giren  by  proclamation  forty  days  before ; 

which  It  is 
_  a  statute 
assembling  of 
it  in  person,  or  by  representa- 
n  his  speech  the  reasons  of  convening 
It.    In  modern  times,  the  speech  Is  not  delivered  until 
the  commons  have  chosen  a  speaker,  which  they  receive 
a  command  from  the  king  to  do. 
The  first  occasion  on  which  this  important  officer  U  ex- 

Srcssly  named  occurs  in  the  parliament  51  Edw.  3.  Hit 
uties  are,  —  to  act  entirely  as  the  servant  of  the  house 
which  appoints  him.  He  takes  the  chair,  which  be 
cannot  do  unless  forty  members  arc  present .  maintains 
order,  by  naming  (if  necessary)  members  who  are  disor- 
derly ;  explains  and  informs  on  questions  of  order  or 
practice,  ii  he  is  referred  to.  He  can  neither  speak  nor 
vote  unless  in  case  of  equality  of  rotes ;  or  in  committees 
of  the  whole  house,  where,  as  soon  as  the  chair  is  taken, 
he  is  reduced  to  the  footing  of  an  ordinary  member. 

On  the  first  day  of  the  meeting  of  ercry  new  parliament 
certain  oaths  are  administered  to  the  members  by  the 
Lord  Steward  of  the  King's  Household :  these  are  the 
oaths  of  allegiance,  supremacy,  and  abjuration  ;  but,  by 
the  Roman  Catholic  Relief  Act,  members  professing  that 
religion  take,  instead  of  these  oaths,  a  declaration  sub- 
stituted for  them.  By  33  O.  2.  c.  20.  they  are  also  re- 
quired to  make  oath  that  they  are  qualified,  and  deliver  in 
their  qualification  at  the  table.  But,  previous  to  being 
sworn,  every  person  returned  is  to  all  Intents  and  pur- 
poses a  member  of  the  house,  except  as  to  the  right  of 
voting  only.  Before  the  king's  speech  is  taken  into 
consideration,  It  Is  usual  to  read  a  bill  as  a  matter  of 
form.  The  king  s  speech  being  then  reported  to  the 
house,  an  address  of  thanks,  as  moved  or  as  amended,  is 
returned.  The  usual  committees  are  then  appointed  :  of 
these  the  committee  of  privilege  is  the  only  one  of  which 
the  duties  are  at  present  of  a  practical  kind. 


tbat  effect  is  given  by  proclamation  forty  davi 
and  the  parliament  begins  only  on  the  day  to  w 
prorogued.  The  acts  of  meeting  and  pacing 
constitute  together  a  session.  Upon  the  asset 
parliament  the  kiiiR  meets  it  in  person,  or  bv  rei 


most  part,  similar  in  the  two  houses  ; 
public  and  private  bills. 

VII.  Method  of  Proceeding  on  Bills  in  general. - 
are  divided  into  public  and  private  ;  and  the  distinction, 

derived 

not  on 


In  a  parliamentary  sense,  is  merely  derived 
ment  of  fees,  which  are  due  on  private  and 
acts.    Constitutionally,  public  acta  are,  in 


laws  is,  for  the 


to  the  kingdom  at  large  ;  private  acta,  to  indi- 
Many  act*,  however,  which  imme- 
.  concern  classes  only  are  within  the  category  of 
public  acts  ;  as,  for  instance,  acts  concerning  all  spiritual 
persons,  or  all  lords  of  manors.  Judicially  the  distinc- 
tion between  the  classes  is,  that  the  courts  of  justice  are 
officially  bound  to  notice  public  acts  ;  but  private  acts 
must  be  formally  shown  or  pleaded.  This  rule,  however, 
admits  of  certain  technical  exceptions. 

All  private  bills  affecting  the  jieerage  must  begin  with 
the  lords  ;  all  bills  which,  directly  or  indirectly,  impose 
a  charge  on  the  people  must  begin  with  the  common*. 
This  class,  therefore,  includes  all  bills  under  which  tolls 
mar  be  levied  for  private  benefit ;  such  as  bills  for 
making  roads,  canals,  railways,  bridges,  inclosure  bills, 
and  bills  containing  clauses  indicting  pecuniary  penalties 
for  offences  against  private  property,  \c. 

All  other  private  bills  may  begin  with  either  house  in- 
differently ;  but.  In  practice,  one  large  class  of  private 
enactments.  —  rix.  estate  bills,  which  enlarge  or  alter  the 
power  of  individuals  in  disposing  of  their  property  : 
divorce  bills  ;  bills  to  enable  parties,  under  statul  " 
restrictions,  to  alienate,  &c,  —  begin  in  the  lords  ; 
house,  from  its  judicial  character,  being  best  titte 
the  discussion  of  similar  subjects.   On  the  other 
bills  concerning  the  parliamentary  rights,  Ac.  of 
cular  places,  usually  commence,  by  custom,  in  the" 
mons.    There  is  one  instance  of  a  bill  which  begins  with 
neither  house,  but  with  the  crown  ;  via.  a  bill  for  a  gene- 
ral pardon.   Bills  are  always  read  In  each  house,  after 
leave  has  been  given  to  bring  them  in,  three  time*  before 
they  are  passed  (with  the  exception  of  bills  of  grace, 
such  as  for  a  general  pardon,  which  arc  passed  on  the 
first  reading).  General  petitions  against  a  bill  are  usually 
ordered  to  He  on  the  table  until  the  second  reading"; 
on  which  occasion  counsel  are  heard  against  a  bill,  w  hen- 
ever  leave  is  given  for  their  introduction.    The  second 
reading  affords  the  legitimate  period  for  discussion  cm  the 
principle  of  the  bill ;  and  the  bill  is  then  (as  indeed  It  is, 
on  principle,  in  crerv  stage)  open  to  the  proposal  of 
amendments.    If  a  bid  be  rejected,  either  on  the  first  or 
second  reading,  it  cannot  be  again  proposed  that  seasion. 
After  the  second  reading,  the  bill  is  committed  ;  i.e.  re- 
ferred cither  to  a  select  committee,  or.  if  the  bill  be  of 
importance,  to  a  committee  of  the  whole  house.    Such  a 
committee  requires,  in  the  commons,  the  presence  only 
of  forty  members ;  in  the  lords,  of  all  members  in  at- 
tendance.   In  committee  the  bill  is  debated  clause  by 
clause,  with  the  advantage  that  members  are  not  re- 
stricted, as  In  a  debate  of  the  house,  to 
The  proper  province  of  the  committee  is  to  consi 
bill  in  its  details.    When  the  bill  has  gone  through 
committee,  the  chairman  reports  it  to  the  house.  « 
such  amendments  as  the  committee  may  have 
The  house  can  then  agree  or  disagree  with  the  amend- 
ments of  the  committee.  (Srf  Amknohent.)    The  bill  is 
then  engrossed,  and  afterwards  read  a  third  time.  In 
the  commons,  it  is  usual  to  read  a  bill  which  originates 
with  the  lords  the  third  time  on  the  same  day  on  w  hicti 
it  Is  reported.   A  new  clause  added  to  a  bill  on  the  third 
reading  is  termed  a  rider.  A  bill  thrice  read,  and  pasted, 
admits  of  no  farther  alteration,  except  for  clerical  errors. 
A  bill  sent  from  the  commons  to  the  lords  is  usually  read 
the  first  time  in  the  latter  house  on  the  day  on  which  it 
is  brought ;  and,  wiien  it  has  passed  through  the  differ- 
ent stages,  is  sent  back  to  the  commons,  with  the  amend- 
ments, if  any  have  been  made,  with  which  the  common 
then  agree  or  disagree  ;  the  same  process,  substantially, 
being  followed,  vice  versa,  where  the  bill  originate*  with 
the  lords.  The  amendments  returned  with  a  bill  from  one 
house  to  another  are  taken  Into  separate  consideration  ~; 
and  the  amendments,  if  agreed  to,  are  always  considered 
as  proceeding  from  that  house  in  which  the  bill  first 
originated.   If  one  house  cannot  agree  to  the  amend- 
ments proposed  by  the  other,  a  conference  is  usual u 
held  between  members  deputed  by  each  house,  who  can 
onlr  make  use  of  the  Instructions  delivered  by  the  houte 
in  their  arguments,  the  conference  being  desired  by  that 
house  which  disagrees  with  the  amendment*  in  question 
If  the  house  which  amends  is  not  satisfied  at  the  firn 
conference  with  the  reasons  alleged  for  its  disagreement 
by  the  other,  it  desires  another  conference  ;  if  this  too  is 
unsuccessful,  what  Is  termed  a  free  conference  mar  be 
demanded,  in  which  the  managers  of  the  conference 
are  not  under  the  same  restrictions  as  to  instructions, 
but  may  urge  theb-  own  arguments.   If  one  or  more  free 
conferences  fail  of  producing  unanimity,  the  bill  it 
dropped.  It  is  necessary  to  observ  e,  that  In  bills  of  supply 
(which  originate  in  the  commons)  the  lords  cannot 
any  except  verbal  amendments  ;  they  i 


Digitized  by  Google 


PARLIAMENT. 


or  rvicct  altogether.  When  a  bill  has  passed  both 
it  is  deposited  in  the  Home  of  Lord*,  to  wait  for  the 
roval  assent  (except  in  the  case  of  a  hill  of  supply,  which 
t*  presented  by  the  speaker  to  the  throne).  The  roval 
assent  is  given  either  in  person,  or  by  letter  patent  under 
the  great  seal,  notified  by  commission.  The  nil  1  then  he- 
roine* a  statute,  is  transcribed  into  a  roll  hy  the  clerk  of 
the  parliament,  delivered  into  chancery,  and  by  usage, 
although  not  necessarily,  printed  at  the  king's  press. 

VIII.  Method  of  Proceeding  on  Private  Bill*  Petitions 

for  private  hilli  must  be  presented  in  the  commons  within 
fourteen  clays  after  the  first  Friday  in  the  session  ;  and, 
tip  being  presented  by  a  member,  are  referred  to  a  com- 
mittee, which  is  then  named,  consisting  of  five  members 
selected  by  the  committee  clerk.   The  committee  on  the 
petition  ascertains  whether  or  not  the  standing  orders  ap- 
plicable to  the  case  have  been  complied  with  ;  in  which 
they  make  their  report  accordingly  to  the  house : 
is  then  given  to  bring  in  a  bill  ;  unless,  as  in  same 
it  is  expedient  first  to  re-commit  the  report.  The 
bill  having  been  read  a  first  time,  after  an  interval  which 
is  varied  in  practice  according  to  the  nature  of  its  subject, 
the  house  proceeds  to  the  second  reading  ;  on  which  oc- 
casion objections  to  the  principle  of  the  bill  are  usually 
made,  specific  objections  to  its  provisions  being  more 
properly  reserved  to  a  later  stage.    A  member  may.  in- 
dividually, oppose  a  private  bill  in  any  stage,  or  he  may 
present  a  petition  against  it.   On  the  bill  being  read  a 
second  time,  it  is  referred  to  a  committee,  which  is 
formed  in  the  same  manner  as  the  first  committee  on  the 
petition.    In  the  committee  on  the  bill  all  the  blanks 
left  on  its  first  introduction  arc  tilled  up,  and  amend- 
ments introduced  ;  and.  if  unopposed,  the  bill  is  reported. 
Oppotiiion  to  a  private  bill,  in  a  committee  of  the  House 
of  Common*,  is  conducted  as  follows  :  —  The  petition, 
against  the  bill,  having  been  referred  to  the  committee, 
is  read  there  ;  if  the  parties  supporting  it  appear,  the 
promoters  of  the  bill  first  state  their  case,  and  produce 
and  sum  up  their  evidence  in  support  of  its  preamble  ; 
the  opponents  next  state  their  case,  produce  and  sum  up 
their  evidence  agaimt  it  ;  the  promoters  then  reply,  and 
the  committee  vote.    If  the  committee  resolve  that  the 
preamble  is  proved,  the  clauses  are  read,  and  the  oppo- 
nent* are  at  liberty  to  make  objections  to  each  succes- 
sively ;  the  promoters  not  being  called  upon  otherwise 
to  offer  evidence  in  support  of  them.    The  presence  of 
rive  members  of  the  committee  is  necessary  to  any  pro- 
ceeding.   A  committee  cannot  dissolve  itself,  and  con- 
sequently Its  existence  continues  until  it  has  reported  to 
the  house  ;  although  by  adjourning  Indefinitely,  or  by 
»oting  the  chairman  out  of  the  chair,  they  might  in  effect 
entirely  release  themselves  from  the  duty  imposed  on 
them  ;  but  the  house,  in  similar  cases,  has  exercised  the 
power  of  ordering  the  committee  to  proceed  forthwith. 

When  the  report  is  brought  up  and  read,  as  in  the  case 
or  other  bills,  it  is  ordered  to  lie  on  the  table.  After 
•even  days,  the  amendments  having  been  read  and  agreed 
to.  it  U  ordered  to  be  engrossed  ;  after  which  it  Is  com- 
petent to  any  member  to  move  the  third  reading  of  It. 
Additional  clauses  added  at  this  time  are  termed  riders. 
When  passed,  the  member  who  presented  the  petition, 
with  seven  others,  takes  it  to  the  House  of  Lords,  and 
delivers  it  to  the  lord  chancellor.  If  the  lords  make 
amendments,  the  concurrence  of  the  commons  to  these 
amendments  is  moved  by  the  same  member.  Should  the 
lands'  amendments  not  be  agreed  to  (a  rare  occurrence 
in  private  bills),  a  conference  is  held  by  a  deputation 
from  both  houses;  and,  should  the  disagreement  con- 
tinue, the  bill  Is  finally  withdrawn,  or  rather  dropped. 

IX.  Standing  Order*  of  the  House  of  Commons.  —These 
are  a  series  of  regulations,  adopted  by  way  of  resolutions 
of  the  house  at  various  periods,  from  1GH-S  to  the  present 
time,  relating  partly  to  the  internal  order,  Ac.  of  the 
'•"use.  partly  to  certain  preliminaries  and  forms  required 
on  the  introduction  of  particular  bills,  both  public  and 

1  to  the  promulgation  of  statutes.  The  most 
j  of  these  relate  to  private  bills,  and  specify  the 
'  of  signing  and  presenting,  the  time  for  delivering 
notices  and  their  necessary  contents,  the  formalities  to 
be  required  respecting  instruments,  and  a  variety  of  other 
Particulars.  When  a  resolution  is  made  which  is  intended 
to  he  permanent,  it  is  usual  to  add  the  form.  "  Ordered 
that  the  said  resolutions  be  standing  orders  of  the  house." 
Standing  orders  on  private  bills  are  sometimes  (but  only 
on  special  application)  dispensed  with  by  the  house,  or 
farther  time.  Ac.  given  fur  complying  with  them. 

X.  Rules  qf  Business  in  the  two  Houses.  — In  the  Com- 
mons, a  house  for  the  transaction  of  business  consists 
"f  forty  members,  by  an  order  of  the  year  1040  ;  and,  If  a 
'rss  number  be  present,  tho  speaker  will  not  take  the 
'hair.  This  rule  extends  to  committee*  of  the  whole 
house.  The  speaker  of  the  House  of  Commons  cannot 
'peak  in  the  house  ;  the  speaker  of  the  Home  of  Lords 
ri*y.  A  call  of  the  House  of  Commons  is  an  expedient 
insecure  attendance  for  an  important  occasion  :  when 

made,  members  absent  without  leave  may  be  ordered  J 
l,>  be  taken  into  custody.  No  member  can  be  present  on  J 


the  debate  of  a  bill  or  other  business  concerning  himself. 
The  order  "  for  the  sergeant-at-arras  to  take  Into  cus- 
tody strangers  that  are  in  the  gallery  of  the  house  "  is 
repeated  every  year,  the  first  instance  having  been  In 
l70iS ;  so  that  the  House  of  Commons  is  supposed  to  sit 
with  closed  doors,  although  the  order  is  partly  permitted 
to  be  Infringed.  W  hen  the  speaker's  mace  lies  upon  the 
table  of  the  House  of  Commons,  It  is  a  house ;  when 
under,  a  committee ;  when  out  of  the  house,  no  business 
can  be  done  ;  when  in  the  hands  of  the  sergeant  at  the 
bar,  no  motion  can  be  made. 

With  regard  to  the  manner  of  speaking  and  voting  in 
the  commons,  motions  arc  made,  and  petitions  pre- 
sented, by  a  member  in  his  place;  the  readings  of  bills,  Ac. 
are  moved  at  the  table.  The  member  who  moves  a  mo- 
tion puts  it  in  writing,  and  delivers  It  to  the  speaker, 
w  ho,  when  it  has  been  seconded,  puts  it  to  the  bouse  ;  it 
cannot  then  bo  withdrawn  except  by  leave  of  the  house. 
The  motion  to  adjourn  is  nut  in  order  to  supersede  a 
motion  of  which  the  house  is  already  in  possession.  Tho 
motion  for  reading  the  order  of  the  day  has  equally 
the  effect  of  superseding  the  existing  question.  The 
motion  for  the  previous  question  has  been  commonly 
but  mistakenly  attributed  to  Sir  Harry  Vane,  as  Its  In- 
ventor. It  can  take  place  only  In  a  house,  and  not  In 
a  committee ;  in  which  latter  the  equivalent  motion 
is,  that  the  chairman  do  now  leave  the  chair.  Tho 
speaker  names  the  member  whom  he  fir  st  perceives  to 
rise  in  order  to  speak  ;  but  the  house  Is  not  bound  by  the 
speaker's  decision.  .It  is  understood  to  be  the  rule,  that  a 
member  may  speak  even  after  the  question  put,  If  tho 
affirmative  voice  ouly  has  been  given,  and  the  negative 
not  yet  given.  The  effect  of  the  speaker's  "  naming  a 
memter,"  on  the  occasion  of  disorder  in  the  house,  is 
that  such  member,  after  being  heard,  if  he  pleases,  is  di. 
reeled  to  withdraw,  and  the  house  then  considers  what 
penalty  to  inflict.  In  the  commons,  votes  arc  given  by 
off  ami  no;  if  a  division  is  demanded,  the  speaker  (by  a 
resolution  of  1G03)  appoints  two  tellers  on  each  side  to 
count.  Strangers  are  directed  to  withdraw,  and  the 
doors  closed  before  the  question  is  put.  On  a  division  one 
party  leaves  the  body  of  the  house,  the  other  remains ; 
and  the  general  rule  is,  that  the  side  which  is  for  the  in- 
novation goes  out ;  thus,  on  the  question  on  a  bill,  the 
affirmative  voices  go  out :  but  this  rule  is  governed  in 
Its  application  by  various  special  usages.  On  a  division 
in  a  committee  of  the  whole  house,  the  ayes  go  on  one 
side,  and  the  noes  on  the  other.  The  speaker  has  the 
casting  vote  in  a  house,  the  chairman  in  a  i 


In  the  House  of  Lords.—  The  general  rules  of  proceeding 
in  the  House  of  Lords  vary  little  in  material  points  from 
those  adopted  by  the  commons.  The  speaker  can  debate 
as  well  as  vote.  Votes  are  given  seriatim,  the  youngest 
baron  voting  first.  The  privilege  of  the  lords  to  vote 
by  proxy  is  only  by  licence  from  the  king.  Proxies 
from  spiritual  lords  arc  only  to  spiritual  ;  proxies  from 
temporal  only  to  temporal.  No  lord  can  hold  more  than 
two  proxies.  The  lord  chancellor  is  ex  officio  speaker 
of  the  House  of  Lords  ;  and  as  he  is  able  to  speak  and 
vote,  he  has  no  casting  vote :  the  rule,  therefore,  in  case 
of  equality  of  voices  always  is,  that  the  presumption  is  in 
favour  of  the  negative  side. 

With  regard  to  messages  between  the  two  houses, 
those  from  the  commons  to  the  lords  are  sent  by  one 
member,  but  will  not  he  received  unless  eight  at  least 
attend  in  all.  Messages  from  lords  to  commons  are  sent 
by  two  masters  in  chancery ;  or,  on  special  occasions,  by 
two  judges.  Messages  from  the  king  are  of  various 
sorts :  those  to  the  commons,  to  desire  any  proceeding  on 
their  part,  are  usually  written  in  the  king  s  own  hand  ; 
those  w  hich  arc  sent  when  a  member  of  the  house  is  pat 
under  arrest  on  account  of  the  public  service  are  verbal, 
and  delivered  by  a  minister  of  the  department  of  service 
concerned.    ( See  HatseW*  Precedents  in  Parliament.) 

XL  Jurisdiction  of  Parliament  as  a  Court  t(f  Justice  

1.  For  the  trial  of  a  peer,  indicted  for  treason  or  felony, 
or  for  misprision  of  either,  the  lords  spiritual  and 
temporal  sit  as  the  court  of  the  lord  high  steward  of 
Kngland.  an  office  w  hich  is  in  general  created  pro  kdc 
vice  by  a  commission  under  the  great  seal.  But,  If  tbe 
trial  should  occur  during  the  sitting  of  |varllament,  it  Is 
said  to  be  before  the  same  court  "  or  our  lord  the  king  in 
parliament ;"  in  which  case  the  high  steward  is  only,  a* 
It  were,  pro  tempore  speaker  of  the  house,  and  has  a  vote 
with  the  other  peers ;  whereas,  in  his  own  courts,  held  in 
the  recess  of  parliament,  he  is  judge  of  the  court,  and. 
like  any  other  judge,  sole  arbiter  on  the  question  of 
law. 

li.  The  House  of  Lords  has  also  a  twofold  jurisdiction  ; 

1.  in  criminal  cases,  'I.  in  civil  cases  I.  The  first  is  for 

the  trial  of  high  crimes  and  misdemeanors  by  the  method 
of  parliamentary  impeachment  by  the  House  of  Com- 
mons. (,SV<r  I  Met  sen  men  r. )  The  proceeding  on  a  bill 
of  attainder,  or  of  pains  and  penalties,  is.  In  fact,  a  legisla- 
tive act,  and  not  a  judicial  one.  (See  Attainoer,  P  uns 
and  Penalties,  Bill  or.)  2.  The  Jurisdiction  of  the 
House  oi  Lords,  in  civil  cases,  is  divided  by  Ix>rd  H.de 
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into  their  jurisdiction  in  the  first  instance,  and  in  the 
second  instance  m  a  court  of  appeal ;  but  the  former, 
which  consisted  in  special  powers  of  interference,  occa- 
sionally exercised  for  particular  purposes,  is  now  obso- 
lete. In  the  last  instance,  the  House  of  Lords  is  the  su- 
preme court  of  judicature  in  the  kingdom.  Appeal  lies 
to  it,  by  writ  of  error,  from  the  court  of  King  s  Bench, 
and  from  the  subordinate  court  of  appeal  of  the  Ex- 
chequer Chamber ;  and  appeal  from  the  High  Court  of 
Chancery  also,  not  only  in  order  to  obtain  the  reversal  of 
a  decree,  but  also  on  any  interlocutory  matter.  On  writs 
of  error,  the  House  of  Lords  pronounces  the  judgment ; 
on  appeals,  it  gives  directions  to  the  court  below  to 
rectify  its  <  »wn  decree. 

XII.  Privilege  qf  Parliament,  In  the  ordinary  sense  of 
the  words,  denotes  the  privileges  or  individual  members 
of  either  house,  enjoyed  by  virtue  of  their  seats.  These 
privileges  are  partly  limited  by  known  precedent,  or  by 
but  they  are  to  a  great  extent  customary,  and 

the  only  tribunals  bc- 
sir  privileges  have  been 

I  or  not  can  be  Instituted. 
The  first  privilege  is  freedom  of  speech  in  debates : 
this  claim  is  sanctioned  by  the  statute  2  W.  &  M.  2., 
which  declares  the  liberties  of  the  people.  Thi»  privilege 
docs  not  extend  to  the  publication  of  what  is  spoken  :  if  a 
member  publish  his  speech  without  the  authority  o<"  the 


the  houses  themselves 
fore  which  the  inquiry 


house, 


In-  i- 


liable  to  the  common  legal  tribunals  for  its 


contents.  An  exception  to  the  privilege  alto  i*  to  !>«•  found 
in  the  jurisdiction  of  the  house  itself ;  which  has  the 
power  of  committing,  expelling,  or  fining  (the  latter  not 
exercised  since  the  reign  of  Elizabeth)  a  member  for  a 
libel  or  contempt  against  the  dignity  of  the  house. 

The  next  privilege,  of  freedom  from  arrest  In  civil 
suits,  is  probably  as  old  as  parliament  itself.  Privilege 
of  parliament  was  formerly  supposed  to  exempt  peers 
and  members  of  the  House  of  Commons  from  civil 
actions  as  well  as  arrests ;  but  this  was  Anally  abo- 
lished by  10  G.  3.  This  is  the  privilege  of  peerage,  not 
qf  parliament ;  consequently  it  extends  to  Scotch  and 
Irish  peers.  The  exemption  does  not  extend  to  criminal 
cases,  or  breaches  of  the  peace;  or  to  attachments  in 
case  of  contempt  by  the  superior  court.  And.  by  a  pe- 
culiar process  enacted  by  10  C.  3..  a  member  of  parlia- 
ment may  be  maile  a  bankrupt.  Unless  the  commission 
Is  superseded  within  twelve  months  from  Its  being  issued, 
he  vacates  his  seat.  The  liberation  of  parties  nnpro- 
perly  arrested  Is  effected  either  by  the  authority  of  the 


houses  themselves,  or,  when  parliament  is  not  sitting, 
or  (In  the  case  of  peers)  when  It  is  dissolved,  by  writ  of 
privilege,  or  on  motion  in  the  superior  courts.  The 
duration  of  the  privilege,  in  the  case  of  members  of  the 
lower  house,  is  not  exactly  defined.  It  is  the  general 
opinion  that  it  extends  forty  days  after  #very  prorogation, 
and  forty  days  before  the  next  appointed  meeting.  Mem  - 
bers  of  parliament  arc  not  liable  to  be  called  on  to  servo 
as  jurors  during  sitting  or  adjournment. 

The  old  privilege  of  franking  was  fixed,  by  4  G.  3.  c.  24., 
to  continue  during  the  same  period  which  Is  mentioned  as 
that  of  freedom  from  arrest.  By  35  G.  3.  c.  53.  it  was  re- 
strained to  letters  within  an  ounce  in  weight,  and  the 
number  to  ten  sent  and  fifteen  received.  It  is  now  alto- 
gether abolished. 

The  general  or  "  ancient  and  just "  privileges  of  the 
houses  are,  as  has  been  said,  undefined.  "  The  law  of 
parliament,"  says  Hal  lam,  "  as  determined  hy  regular 
custom,  is  incorporated  into  our  constitution ;  but  not  so 
as  to  warrant  an  indefinite  uncontrollable  assumption  of 
power  in  any  case,  least  of  all  In  judicial  proceedings, 
where  the  form  and  essence  of  justice  are 
from  each  other." 
Besides  the  general  privilege  of  parliament,  wc 

notice  the  privileges  claimed  by  the  two 
nbers  of  them,  with  respect  to  the  con- 
Two  privileges  peculiar  to  the  House  of  Lords  are, 

1.  That  possessed  by  every  peer  of  giving  his  vote  by- 
proxy.   ( See  ante,  Rules  qf  litisinest  in  the  two  Houtci.) 

2.  That  which  he  possesses  of  entering  on  the  journals  of 
the  house  his  dissent  from  a  vote  of  the  house,  together 
with  his  reasons  for  it,  which  is  styled  his  protest.  The 
first  protests,  with  reasons  annexed,  are  said  by  Lord 
Clarendon  to  have  been  made  in  1'  11. 

Of  the  peculiar  privileges  of  the  House  of  Commons, 
the  most  important  is  that  of  originating  all  money  bills  ; 
and  this,  in  principle,  Is  a  very  ancient  part  of  the  con- 
stitution. But  it  was  not  before  1G90  that  it  was  fully 
established  that  the  lords  could  not  alter,  any  more  than 
originate,  any  rate  or  tax  granted  by  the  commons.  This 
privilege  is  now  understood  under  the  following  limita- 
tions :  —  In  bills  of  aid  and  supply,  the  lords  can  neither 
originate  them  nor  make  any  alterations  beyond  verbal 
amendments.  In  bills  which  Impose  pecuniary  burdens 
as  a  collateral  object,  —  such,  for  example,  as  bills  for 
turnpike  roads  and  canals,  or  for  the  management  of  the 
|Hx>r,  — -the  lords  may  make  amendments,  but  not  such  as 

affect  the  quantity,  disposition,  or  collection  of  the  rate,   parliaments',  to"convcy 


No  amendments  may  he  made  by  the  lords  which  appear 
likely,  In  their  consequences,  to  bring  a  charge  on  the 
people  ;  nor  can  they  Insert  or  alter  pecuniary  penalties 
and  forfeitures  in  a  bill. 

By  a  resolution  bearing  date  10*77,  and  now  strictly  ad- 
hered to.  any  proposition  for  taxing  the  subject  must  be 
first  examined  by  a  committee  of  the  whole  house,  and 
their  opinion  reported.  The  effect  of  tills  rule  is,  that 
subjects  on  which  frequent  speaking  by  the  same  member, 
and  other  departures  from  regular  proceedings  are  de- 
sirable, arc  discussed  in  a  meeting  unfettered  by  some  of 
the  special  rules  of  the  house. 

When  a  bill  of  supply  has  received  the  concurrence  of 
the  lords,  it  is  returned  to  the  commons,  and  by  1 
presented  to  the  throne. 

XIII.  Adjournment — An  adjournment  Is  a  < 
of  the  session  from  one  day  to  another.    This  Is  done  by 
each  house  for  itself,  either  from  day  to  day.  or  over  a 
recess,  as  at  Christmas  and  Easter.  In 
can  the  speaker  adjourn  i 

The  king  can  signify  his  desire  of  an  adjournment ;  but 
has  no  further  power. 

XIV.  Prorogation  of  Parliament.  —  A  prorogation  is 
the  continuance  of  parliament  from  one  session  to  another : 
and  Is  made  by  the  royal  authority,  either  expressed  by 
the  lord  chancellor  In  the  king's  presence,  or  by  writ 
under  the  great  seal,  or  by  commission.  In  the  procla- 
mation for  prorogation,  if  it  is  Intended  that  parliament, 
when  next  it  meets,  shall  proceed  to  the  despatch  of  bu- 
siness, notice  is  given  of  that  purpose  ;  and  such  notice 
bears  date  usually  forty  days  at  least  before  the  day  ap- 
pointed for  meeting  ;  but,  in  time  of  rebellion  or  danger 
of  invasion,  the  king  is  empowered  to  call  together  par- 
liament with  fourteen  days  notice  only. 

XV.  Dissolution  qf  Parliament  is  effected  either.  I.  By 
the  king's  will,  which  is  the  exercise  of  one  of  his  highest 
prerogatives  :  this  is  usually  done  by  proclamation  after 
parliament  has  been  prorogued.  2.  By  the  demise  of  the 
crown  ;  but,  by  7  &  H  \V .  3. ,  tbe  existing  parliament  con- 
tinues six  months  after  that  event ;  assembles  imme- 
diately, if  under  prorogation  or  adjournment ;  and  if 
there  be  no  parliament  at  the  time,  the  members  of  the 
last  parliament  are  empowered  to  reassemble  themselves. 
8.  By  efflux  of  time;  vis.  at  the  end  of  every  seventh 
year,  if  not  sooner  dissolved  by  the  Septennial  Act,  1  G.  1. 
S.  2.  c.  38.  The  seven  years  are  counted  from  the  d;«\ 
on  which  parliament  was  appointed  to  meet  in  the  writ 
of  summons. 

Pa'hlumbnt,  or  PaatEMKftT.  (Fr.  parlement.)  The 
title  of  certain  high  courts  of  justice  uuder  the  old 
French  monarchy.  The  French  parliament,  like  those 
of  Fngland  and  Naples,  was  In  its  origin  a  convocation 
of  the  great  vassals  of  the  crown,  who  treated  of  judicial 
as  well  as  political  matters  In  their  assemblies.  Saint 
Louis  was  the  king  who  first  introduced  Into  this  body 
counsellors  of  inferior  rank,  chiefly  ecclesiastics,  as  legal 
assistants  ;  and  the  earliest  registers  of  the  proceedings  of 
the  parliament,  which  afterwards  became  fixed  at  Paris, 
are  of  the  date  of  1254.  The  important  step  of  rendering 
that  court  permanent,  and  fixing  it*  seat  in  the  capital  city. 
Is  generally  attributed  to  Philip  the  Fair  (1304) :  from  that 
time  tbe  great  liarons  gradually  discontinued  their  attend, 
ancc.  and  the  lawyers  occupied  the  higher  places  and  more 
important  functions  of  the  court.  The  twelve  peers  of 
France,  however,  remained  constant  members  of  tbe 
parliament,  after  the  other  great  vassals  had.  by  dUute, 
ceased  to  be  considered  as  members  of  it  (alt 
they,  likewise,  in  process  of  time,  ceased  to  take 
its  judicial  business).  The  parliament  of  Paris 
forward  remained  the  chief  tribunal  of  the  country 
the  revolution,  with  the  exception  of  the  short  period 
its  suppression  by  Louis  XV.  In  1771  ;  but  as  the 
fiefs  of  the  Krenc 
the  crown,  the  supreme  i 
with  the  title  and  attributes  of  a 
were  fixed  at  Toulouse,  Grenoble,  Bordeaux.  Dijf 
Besancou,  Bouen,  Alx,  Pau,  Rennes,  Met*.  Dounr. 
Nancy.  The  most  remarkable  prerogative  exercised  by 
the  parliaments  Is  one  of  which  the  origin  has  not  been 
satisfactorily  accounted  for ;  that  of  registering  tbe  edicts 
of  the  sovereign,  and  thereby  giving  them  the  force  of 
law.  M.Meyer  (Institution*  Judiciaim,  llv.lv.  ch.*>.) 
supposes  that  It  arose  from  the  character  of  the  parlia- 
ment, as  the  court  of  the  feudal  lord  of  each  province  : 
thus,  the  edict  of  the  king  of  Prance  was  referred  to  the 
parliament  of  Bordeaux,  to  examine  whether  it  In- 
terfered with  the  special  rights  and  duties  of  the  same 
sovereign  as  duke  of  Guienne,  Ac.  It  appears,  however, 
to  have  been  the  received  doctrine,  by  the  end  of  the  14th 
century,  that  this  formality  of  registration  was  essential 
to  the  validity  of  an  edict  in  every  province.  Hence  tbe 
Important  part  which  the  parliaments,  aud  especially  that 
of  Paris,  so  often  enacted  in  Kronen  history,  in  modifying 
the  otherwise  absolute  power  of  the  monarch  s.  ( See  Brn 
of  Ji'stick.)  It  was  usual  for  the  parliament  of  Paris,  and 
undoubtedly  legal,  although  not  customary,  for  tbe  othr 
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subject  of  hi*  edicts.  But  Louis  XIV.  ordained  that  those 
remonstrances  should  always  be  presented  after  they  had 
testified  their  obedience  by  roistering  them.  The  par- 
liament* had  also  a  power  of  a  legislative  character,  that 
of  pronouncing  atrlts  de  reglcmcnt,  by  which  they  gave 
authoritative  decisions  on  legal  questions,  not  only  binding 
on  present  but  in  future  cases.  The  counsellors  of  parlia- 
ment were,  by  a  law  of  Louis  XI.,  immoveable  except  in 
cue  of  legal  forfeiture  ,  but  the  place  of  counsellors  and 
presidents  early  became  purchaseable,  and  afterwards 
transmissible  by  hereditary  descent.  Hence,  in  part,  the 
powerful  espritde corps  which  distinguished thosi  bodies. 
As  a  high  court  of  appeal,  the  parliament  of  Paris  was 
divided  into  five  chambers  ;  one  termed  the  great  chamber, 
three  des  enauetes,  ooe  des  requeUt.  Besides  the«e,  the 
ehnmbrt  de  la  tonrnelU,  in  which  criminal  cases  were 
tried,  was  a  fluctuating  court,  in  which  members  of  all 
the  regular  chambers  sat  in  turn. 

PA'RLOUR  (Fr.  parler.  to  speak),  signified  ori- 
ginally the  little  room  in  which  in  former  times  the  nuns 
and  monks  used  to  give  Interviews  to  their  visitors  ;  or  In 
which  the  novices  used  to  converse  together  at  the  hours 


PARME'NIANISTS.  In  Ecclesiastical  History,  a 
i nme  given  to  the  Donatists  (see  that  article),  from  Par. 
menianus.  Bishop  of  Carthage,  one  of  their  chief ' 
a: id  an  antagonist  of  Augustine. 

PARNA'SSUS.  In  Mythology,  a  celebrated 
in  ancient  Greece,  sacred  to  Apollo  and  the  Muses,  and, 
from  the  numerous  objects  of  classical  interest  of  which  it 
formed  the  theatre,  considered  "  holy by  the  Greeks. 
On  its  side  stood  the  city  of  Delphi,  near  which  flowed 
the  Castalian  spring,  the  grand  source  of  ancient  in- 
spiration ;  and  from  this  circumstance,  in  metaphorical 
Language,  the  word  Parnassus  has  come  to  signify  poetry 
itself.  A  good  collection  of  the  Italian  poets,  printed  at 
Milan,  hears  the  title  //  Pamasso  ltaliano. 

PA'KODY.  (Gr.  t«;»,  and  a  long.)  A  species 
of  composition  in  which  the  form  and  expressions  of  por- 
tions or  passages  of  grave  or  serious  writings  are  closely 
imitated  in  similar  passages  of  a  ridiculous  character. 
Parody  Is  a  species  of  burlesque  (see  Burlrsqcr)  .  but 
the  imitation  Is  more  close  and  exact  than  In  ordinary 
burlesque  composition.  Antiquity  has  left  us  no  com- 
plete works  of  this  species,  although  some  fragments  are 
proerv.nl  by  Aiherueus  and  OllW  wnt.rs,  Tlx-  ll.itr.i. 
ekomyomachin,  the  authorship  of  which  is  attributed  to 
Homer,  though  a  very  ingenious  specimen  of  the  bur- 
lesque, is  not,  in  the  modern  sense  of  the  word,  a  pa- 
rody. The  French  critics  do  not  seem  to  draw  an  ade- 
quate distinction  between  the  nature  of  a  parody  and  a 
travestie. 

PAR'O'L.  (Fr.  parole.)  In  Law,  word  of  mouth. 
Thus,  a  parol  agreement  is  contrasted  with  one  in  writ- 
ing, parol  with  written  evidence,  he.  For  the  legal 
principles  bearing  on  this  distinction  in  different  cases, 
see  Agreement,  Contract,  Evidence. 

PA  KO'LK.  In  Military  matters,  the  allowing  of  pri- 
soners to  enjoy  certain  indulgences,  on  their  giving  their 
word  of  honour  (parole  d'honnrur)  that  they  will  not 
serve  during  the  continuance  of  the  war  against  the 
country  by  which  they  are  liberated,  or  upon  their  pledg- 
ing their  word  to  abide  by  such  other  conditions  as  may 
be  stipulated. 

PA'RONOMA'SIAT  (Gr.  wmem,  and  niua,  a  name.) 
In  Rhetoric,  a  figure  by  which  the  same  word  Is  used  in 
different  senses,  or  words  similar  in  sound  are  set  in  op- 
position to  each  other  ;  so  as  to  give  a  kind  of  antithetical 
force  to  the  expression. 

PARONYCHIA.  (Gr.  *-*<«,  and  •>*{.  ike  nail.)  A 
whitlow. 

PARO'NYMOUS.  (Gr.  nam*. )   In  Grammar, 

i  of  similar  derivation,  or  principal  words  with  their 
i :  e.  g.  cowist,  eques,  equito  ;  man,  manhood, 

PARO'TID  GLAND.  (Gr.  *-«<«,  and  SStt,  the  ear.) 
A  large  gland  situated  under  the  ear,  between  the  max- 
illary process  of  the  temple  bone  and  the  angle  of  the 
lower  jaw.  It  secretes  saliva,  which  is  carried  into  the 
mouth  by  the  SUenom'an  duct. 

PAROTPTIS.  Inflammation  of  the  parotid  gland. 
The  mumps. 

PA'ROXYSM.  (Gr.  wmem,  and  »■»:.  sharp.)  In  Me- 
dicine, the  periodical  exacerbation  of  a  disease.  • 

PARR.  This  name  is  applied  In  most  parts  of  Eng- 
land and  Scotland  to  the  young  of  the  salmon  (Salmo 
Malar.  Linn.)  up  to  near  the  end  of  their  second  year, 
when  they  lose  their  dark  lateral  bars  by  the  superad- 
dition  of  a  silvery  pigment,  and  congregate  together  for 
their  seaward  migration.  From  the  circumstance  of  the 
milt  and  roe  being  developed  at  this  immature  period,  a 
precocious  condition  by  no  meant  uncommon  In  the  cold- 
blooded tribes,  the  parr  has  been  regarded  by  some 
ichthyologists  as  a  distinct  species,  and  was  described  as 
such  by  Wlllughby  and  Ray,  under  the  name  of  Salmo 
stimulus.   See  Salmon. 

PA'RRBL.    In  Naval 
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rojie,  or  trucks,  by  which  the  yard  is  confined  to  the  mast 
while  it  slides  up  and  down  it. 

PA'RRICIDE  (Lat.  pater,  a  father,  and  csedo.  / 
kill),  implies,  properly,  the  murder  or  murderer  of  a 
father.  But  the  term  is  also  extended  to  the  murder  of 
any  near  relative,  as  a  husband,  wife,  mother,  &c. ;  and 
even  to  that  of  distinguished  or  sacred  persons,  as  a  king, 
archbishop,  he.  The  Athenians  had  no  law  against  par- 
ricides, from  an  opinion  that  human  atrocity  could  never 
reach  to  the  guilt  of  parricide.  This  was  also  originally 
the  case  at  Rome  .  but  at  a  later  period  parricide  was 
punished  by  the  Roman  law  with  greater  severity  than 
any  other  kind  of  homicide.  The  delinquent,  after  being 
scourged,  was  sewed  up  in  a  leathern  sack,  with  a  live 
dog.  a  cock,  a  viper,  and  an  ape,  and  so  cast  into  the 
Tiber.  The  English  laws  treat  this  crime  only  as  simple 
murder ;  but  in  some  of  the  German  states  the  criminal 
convicted  of  parricide  is  put  to  death  with  exquisite  tor- 
ture, tho  penalty  being  that  such  persms  shall  be 
beaten  to  death  with  iron  clubs,  beginning  with  the  feet, 
and  gradually  ascending  to  the  head. 

PA'RSEE.  (Pers.  parsi.)  The  name  given  by  Eng- 
lish writers  to  the  Persian  refugees,  driven  from  their 
country  by  the  persecutions  of  the  Mussulmans,  who  now 
inhabit  various  parts  of  India.  Their  principal  emigra- 
tion to  Baroach,  Surat,  and  the  neighbouring  coast,  is 
supposed  to  have  taken  place  about  the  end  of  the  *th 
century.  The  sacred  fire,  the  emblem  of  their  religion 
(see  G cures),  called  behrem.  Is  be'leved  by  them  to  have 
been  brought  by  the  first  emigrants  from  Persia,  and, 
after  many  changes  of  place,  is  now  preserved  at  Odlsarl 
and  Nausari,  near  Surat,  and  at  Bombay.  In  this  latter 
city,  under  the  protection  of  the  British  government, 
ther  have  grown  into  a  colony  of  considerable  numbers 
ana  of  great  opulence.  They  have  become  particularly 
distinguished  In  the  art  of  shipbuilding,  ana  the  dock- 
yard of  Bombay  is  now  almost  exclusively  In  their  hands. 
Their  character  is  variously  estimated  by  different  ob- 
servers ;  but  all  agree  in  attributing  to  them  industry 
and  economy,  and  attachment  to  their  religion,  and 
to  those  of  the  higher  class  strong  sentiments  of  honour 
and  honesty.  Their  number  is  said  to 
and  at  Bombay,  according  to  late 
20,000. 

PA'RSING.  The  art  of  resolving  a  sentence  Into  its 
grammatical  elements  or  parts. 

PA'RSON.  (Lat.  persona  ecclesl..)  In  Ijiw,  one 
that  has  full  possession  of  all  the  rights  of  a  parochial 
church.  His  title  is  derived  from  tho  Latin  persona,  be- 
cause in  his  person  the  church  itself  which  he  occupies 
is  represented  ;  and  he  is  a  corporation  sole.  A  parson, 
or  rector,  has  the  freehold  of  the  parsonage  hi>use,  the 
glebe,  the  tithes,  and  other  dues,  during  his  life.  Four 
requisites  are  necessary  to  constitute  a  parson  :  holy  or- 
ders, presentation,  institution,  and  induction.  See  these 
terms.  In  common  language,  parson  is  a  vulgar  term 
for  a  clergyman  of  any  kind. 

PART.  (Lat.  pars.)  In  Music,  a  single  piece  of  the 
score  or  partitiou,  being  one  set  of  the  successions  of 
sounds  which  constitute  the  harmony. 

PARTE'RRE.  (Fr.)  A  system  of  be. Is  of  different 
shapes  and  siies  In  which  flowers  are  cultivated,  con- 
nected together,  with  intervening  spaces  of  gravel  or  turf 
for  walking  on.  The  form  of  the  beds  may  vary  accord- 
ing to  the  taste  of  the  designer  ;  but  their  breadth  should 
never  be  greater  than  will  admit  of  the  spectator  who 
wishes  to  gather  flowers,  or  the  gardener  who  is  to  cul- 
tivate them,  reaching  the  middle.  Where  the  object  is 
chiefly  to  produce  a  display  of  flowers,  the  beds  should 
be  of  simple  shapes,  with  few  acute  angles,  as  these  can 
never  be  completely  covered  with  plants  ;  but  where  the 
object  Is  to  display  a  curious  figure,  to  be  seen  from  a 
point  considerably  above  the  level  of  the  parterre,  the 
beds  may  be  formed  of  arabesque  shapes,  or  like  the 
figures  used  in  embroidery  and  lace- work.  Figures  of 
this  description  are  generally  planted  with  dwarf  box. 
kept  low  by  clipping,  with  only  here  and  there  a  flowering 
plant,  or  a  small  shrub,  placed  In  the  broadest  parts  of 
the  beds  or  scroll-work.  Parterres  of  this  description 
were  in  use  during  the  time  of  the  Romans,  as  appears 
by  the  description  of  Pliny's  own  garden  by  himself,  in 
which  the  letters  composing  his  name  were  planted  of 
box,  kept  regularly  dipt,  a  practice  not  uncommon  in 
Rome  and  its  neighbourhood  at  the  present  day .  Em- 
broidered parterres,  however,  were  brought  to  the  highest 
degree  of  perfection  in  the  time  of  Louis  XIV.,  when 
the  arabesque  style  of  ornament  was  introduced  into 
every  thing.  The  flowers  and  flowering  shrubs  in  cul. 
ture  in  those  days  were  comparatively  few  ;  and  hence  the 
leading  features  of  the  parterre  were  beds  of  turf,  always 
an  object  of  luxury,  and  requiring  to  be  kept  up  at  con- 
siderable expense  of  watering  in  the  climate  of  France, 
and  scroll-work  of  box.  This  description  of  parterre  was 
imitated  in  England ;  but  smooth  green  turf  not  being 
here  an  object  of  luxury,  beds  of  flowers  became  more 
frequently  substituted  in  Its  stead ;  and  as  tho  number  of 
foreign  flowers  introduced  incr 
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scroll -work  diminished,  till,  at  the  present  time, 
the  inter  in  rarely  to  be  met  with.  In  this  manner  has 
gradually  ari»en  t ti**  modern  Englbh  flower  garden,  which 
consists  of  small  bed*,  more  or  less  orbh  ulatc.  and  scat- 
tered over  a  surface  of  smooth  turf,  so  as  to  combine  Into 
groups,  which  are  planted  with  flowers,  or  low  flowering 
shrubs  ;  sometimes  In  masses  of  only  one  kind  in  a  bed, 
and  at  other  times  of  several  kinds  mixed  together. 
Partkrrb.  In  French,  the  pit  of  a  theatre. 
PA'RTHENON.  {Tl<t(h»i».)  The  magnificent  tem- 
ple of  Minerva  in  the  Acropolis  of  Athens,  so  .called  in 
honour  of  the  virginity  of  that  goddess  (from  *m»di*t, 
a  virgin).  It  was  a  peripteral  octostyle  of  the  Doric 
order,  with  17  columns  on  th<*  sides,  each  6  ft.  2  in.  in 
diameter  at  (he  base,  and  31  ft-  in  height,  elevated  on  three 
steps.  Its  height,  from  the  base  of  the  pediments,  was 
«•■>  ft  ,  and  the  dimensions  of  the  area  'J XI  It  by  102.  The 
eastern  pediment  was  adorned  with  two  groups  of  statues, 
one  of  which  represented  the  birth  of  Minerva,  the  other 
the  contest  of  Minerva  with  Neptune  for  the  government 
of  Athens.  On  the  metope*  was  sculptured  the  battle  of 
the  Centaurs  with  the  Lapithie ;  and  the  frieze  contained 
a  representation  of  the  Panatbcnalc  festivals.  Irtinus, 
Calibrates,  and  Carpion  were  the  architects  of  this  tem- 
ple ;  Phidias  was  the  artist ;  and  its  entire  cost  has  been 
estimated  at  lt  million  sterling.  Of  this  building  8  co- 
bnut.* of  the  eastern  front  and  several  of  the  lateral  co- 
lonnades are  still  standing.  Of  the  frontispiece,  which 
t  represented  the  conte»t  of  Neptune  and  Minerva,  nothing 
'  remains  but  the  head  of  a  sea  hor*e  and  the  figures  of  two 
wom-n  without  heads.  The  combat  of  the  Centaur*  and 
the  I^plthie  Is  in  better  preservation  ;  but  of  the  nuroe- 
rou*  statues  with  which  thi*  temple  wa*  enriched,  that  of 
Adrian  alone  remains.  The  Parthenon,  however,  dila- 
pidated as  it  is,  still  retains  an  air  of  inexpressible  gran- 
deur and  sublimity :  and  it  forms  at  once  the  highest 
point  in  Athena,  and  the  centre  of  the  Acropolis.  It  is 
hardly  necessary  to  inform  the  reader  that  the  chief 

{>ortiou  of  the  sculpture  of  the  Parthenon  Is  now  placed 
n  the  British  Museum,  where  it  form*,  with  some  ad- 
dition*, the  collection  of  the  Elgin  Marbles.  Sec  Elgin 
Marhle*. 

PARTICIPANTS.  A  semi- religious  order  of  knight- 
hood, founded  by  Pope  Sextu*  V..  in  15H6,  In  honour  of 
Our  Lady  of  Loretlo.  The  members  of  this  order  wore 
allowed  to  marry.  The  order  was  soon  extinguished  ; 
nnd  the  title  of  Knights  of  I.oretto  is  now  conferred  on 
some  civil  servant*  of  the  pope. 

PA'RTICIPLES.  (hat.  partlclpiura.)  A  part  of 
speech  which  partakes  of  the  properties  both  of  a  verb 
and  an  adjective.  It  may  be  described  either  as  a  verb 
without  affirmation,  or  as  an  adjective  with  the  addition 
of  the  notion  of  lime.    See  Grammar. 

PA'RTICI.E.  (Lat.  part icul a, //7//<* />/«-/.)  In  Gram- 
mar, a  general  term  to  express  the  sulvordinate  or  second- 
ary parts  of  speech,  —  the  adverb,  the  preposition,  and  the 
conjunction.  But  it  I*  mure  in  accordance  with  gram- 
matical precision  to  apply  this  term  to  those  minor  word* 
to  be  met  with  In  all  languages,  which  serve  apparently 
to  give  cleanups  and  precision  to  a  sentence,  but  resjwet. 
Ing  whose  exact  use  Grammarian*  are  not  agreed.  To 
thi*  class  belong  the  Gr.  vt,  turn.,  in.  lr„  Ax.;  the  Germ, 
la,  wohl.  Ac;  and  the  English  now,  then,  truly,  Ac. 
The  term  particle  I*  aiso  applied  by  grammarians  to 
those  word*  or  enclitic*  (a*  they  arc  called,  from  Gr.  u 
nnd  *«D«,  I  lean)  w  hich  cannot  be  used  separately,  but 
must  form  part  of  the  preceding  word,  a*  hi  virum</ue. 

Particle,  in  Phy*ics,  denotes  the  minutest  parts 
Into  which  a  body  can  be  mechanically  divided.  It  is  in 
general  used  synonymously  with  molecule,  corpuscle, 
atom  ;  but  sometimes  these-  terms  are  distinguished. 

PARTl'CULARISTS.  In  Theology,  those  among  the 
Reformed  who  have  held  the  doctrine  of  God's  particular 
decrees  of  salvation  and  reprobation.  As  a  party  name. 
It  seems  to  date  from  the  Synod  of  Doit.  That  branch 
of  the  Baptists  attached  to  high  Calvinbtlc  opinions  is 
•till  called  the  church  of  the  Particular  Baptists. 

PARTI'DAS,  LAS  SIETE.  ( Span.  Me  seven  parts.) 
A  celebrated  ancient  Spanish  code  of  laws,  drawn  up  in 
the  reign  of  Alphonso  X.  of  Castile  (about  1260),  so 
called  from  the  number  of  principal  parts  into  which  ft  is 
divided.  This  famous  collection  did  not  acquire  the  ob- 
ligatory virtue  of  a  code  until  1338,  when  sanctioned  by 
Alphonso  XL 

PARTITION.  (Lat.  partltio.)  In  Music,  the  ar- 
the  several  parts  of  a  composition  on  the 
•  page  or  pa^es,  ranged  methodically  above  and  under 
each  other,  so  that  they  may  be  all  under  the  eye  of  the 
p-rformcr  or  conductor,  and  sung  or  played  jointly  or  se- 
parately as  the  composer  intended.  It  is  commonly  called 
a  score. 

Partition.  In  Architecture,  the  vertical  assemblage 
of  material*  which  divide*  one  apartment  from  another. 
It  is  usually,  however,  employed  lo  denote  such  division 


ten. 

Partition. 
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a  sovereign  or  prince  after  his  decease  among  his  heirs, 
as  was  the  custom  in  some  of  the  princely  families  in  the 
ancient  German  empire ;  or  among  other  power*,  such 
as  that  of  the  state*  of  the  king  oi  Spain,  which  was  in 
contemplation  (against  all  justice)  between  William  III , 
Louis  X I V.,  and  the  Dutch,  by  the  treaties  of  ltd*  and 
IG99.  when  Charles  II..  the  reigning  monarch,  was  with- 
out near  heirs.  But  the  most  celebrated  partitions  in 
history,  to  which  the  name  has  become  almost  exclusively 
attached,  were  those  of  Poland,  by  Russia.  Prussia,  and 
Austria.  The  first  of  these  took  place  In  1772,  when  va- 
rious provinces  were  wrested  from  the  republic  in  pre- 
tended satisfaction  of  ancient  claims,  and  the  old  and 
vicious  constitution  guaranteed  by  the  three  powers. 
The  second  was  submitted  to  by  Stanislas  in  17'  3.  w  hen 
Russia  obtained  the  remainder  of  Lithuania,  and  Prussia 
Dantxic,  Thorn,  and  an  extensive  district-  This  partition 
|  was  followed  by  the  insurrection  under  Kosciusko,  which 
brought  about  the  third  and  hist  partition  in  17113,  when 
|  the  remnant  of  the  country  was  dismembered.  It  was 
organised  In  lf*<)7 .  altered  In  l*la;  but  the  conditions 
under  which  Poland  was  then  annexed  to  Russia,  as  a 
separate  kingdom,  were  entirely  set  aside  after  the  Polish 
insurrection  of  IK30,  and  It  is  now  substantially  and  in 
fact  a  province  of  Russia.  These  partitions  overturned 
the  ancient  balance  of  power  in  Europe,  and  prepared 
the  way  for  the  violent  changes  which  followed  the 
French  revolution.  (See  Koch,  Revolutions  de  T  Europe  i 
Rulhiere*.  Hhluire  de  f  Anarchic  de  P.4ognc ;  Ferrand, 
Histoire  ries  Trois  DCmenthremcns  de  Pologne,  3  vols. 
Paris.  1820;  Ed.  Acv.toI.  xxxvll.  p.  4fi2  ) 

PA'RTNERSHIP.  A  relation  ertablished  between 
two  or  more  persons,  by  an  agreement  to  combine  pro- 
perty or  labour  in  furtherance  of  a  common  undertaking, 
and  for  the  acquisition  of  a  common  profit.  A  community 
of  profit  between  the  parties  is  the  true  criterion  of  a 
partnership  ;  for  one  partner  may  stipulate  to  be  free  from 
loss,  and  this  stipulation  would  be  effectual  as  between 
himself  and  his  partners,  though  he  would  be  liable 
equally  with  them  to  the  world  at  large.  A  dormant 
partner,  that  is,  one  who  in  point  of  fact  participates  in 
the  profits  of  a  firm,  but  is  not  held  out  as  a  member  of  it, 
will  nevertheless  be  liable  for  its  engagements,  because 
he  takes  part  of  that  fund  which  is  a  security  to  creditors 
for  payment  of  their  debts.  There  is  no  particular  form 
necessary  to  the  constitution  of  a  partnership,  nor  is  It 
necessary  thtt  the  contract  should  be  in  writing.  It  may 
be  dissolved  at  the  individual  pleasure  of  any  one  partner, 
if  no  stated  period  has  been  fixed  for  its  continuance .  and, 
even  if  such  a  period  has  been  fixed,  it  will  be  dissolved, 
in  the  absence  of  any  proviso  to  the  contrary,  by  his  bank- 
ruptcy, attainder,  or  death,  or  by  marriage,  in  the  cas*  of 
a  female.  Courts  of  equity,  also,  w  ill  put  an  end  lo  it  by 
decree,  on  proof  of  lunacy  or  gross  misconduct.  A 
nership  is  by  any  or  the  above 
between  the  partners  themselves  ;  but,  to  prever 
tinulng  liability  lo  strangers,  public 
solution  is  necessary.  Oi 
at  law  In  respect  of  the  partnership  account,  unless  a 
balance  has  been  struck,  the  remedy  being  in  equity, 
which  affords  a  machinery  better  adapted  to  the  inves- 
tigation of  account*.  A*  regard*  the  right*  of  third  persons 
against  the  partnership,  it  is  a  general  rule  that  it  will  be. 
bound  by  the  engagements  of  any  one  partner  acting  w:th 
reference?  to  the  joint  business,  either  by  his  simple  con- 
tracts on  the  purchase  and  sale  of  goods,  or  by 
tlable  instruments  circulated  on  its  behalf. 

P A'RTNERS  OF  THE  MASTS.  The  wood* 
round  the  mast  at  the  deck,  to  strengthen  and  support 
the  deck  against  the  pressure  of  the  mast.  The  term  i» 
also  applied  to  the  similar  supports  round  the  capstan 
and  pumps. 

FA'RTRIDGE  WOOD.  A  variegated  wood  Imported 
from  Martinique  :  It  is  said  to  be  the  produce  of  the 
lleisteria  coccinca. 

PA'RTY.  In  Politic*,  a  body  «f  men  united  under  dif- 
ferent leaders  for  promoting  by  their  joint  endeavours 
the  national  interest,  upon  some  particular  principle  in 
which  they  arc  all  agreed.  The  origin  of  party  may  be 
traced  to  that  law  of  the  human  mind  which  is  fouuded 
in  our  natural  desire  of  sympathy  and  our  disposition  to 
afford  it.  From  the  earliest  ages  down  to  the  present 
time,  the  principle  of  mutual  co-operation  has  bevn 
ajlopt«Hl  with  success  in  executing  favourite  designs,  and 
in  aiming  at  the  accomplishment  of  certain  ends.  Among 
the  ancient  Romans,  for  example,  "  idem  senttre  de  re- 
public a  •'  formed  a  principal  ground  of  friendship  and 
attachment ;  and  the  same  feeling,  modified  by  different 
form*  of  government  and  other  circumstances,  is  at  pre- 
sent in  full  operation  in  all  the  civiliied  states  of  Europe 
and  America.  The  benefits  of  party  may  be  briefly  stated 
to  be,  increased  energy  in  pursuit  of  a  common  object, 
regular  co-operation,  mutual  control  aud  regulation, 
and  an  advantageous  division  of  labour.  But  th  nigh 
party  or  combination  may  In  this  manner  be  productive 
of  good  results,  like  every  other  principle  and  feeling  in 
uature,  it  is  liable  to  be  i  ' 
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doubt  that  it  is  frequently  attended  with  such  evil  con* 
sequences  as  greatly  to  countervail  its  admitted  benefits. 
It  involves  a  frequent  sacrifice  of  individual  notions  of 
what  Is  just  and  proper,  and  tempts  bodies  of  men  to  act 
in  a  way  that  would  often  be  deemed  discreditable  in  in- 
dividual*. Perhaps  the  worst  effect  of  party  is  its  tend- 
ency to  generate  narrow,  false,  and  illiberal  prejudices, 
by  teaching  the  adherents  of  one  party  to  regard  those 
that  belong  to  an  opposing  party  as  unworthy  of  confi- 
dence ;  and  in  making  them  oppose  good  measures  be- 
cause they  happen  to  be  proposed  by  a  different  party, 
and  support  bad  measures  t>ccause  tney  are  proposed  or 
supported  by  their  own  party.  A  thorough-going  party 
adherent  is  in  fact  a  political  slave ;  a  person  who  allows 
others  on  ail  occasions  to  think  for  htm  ;  who,  as  far  as 
politics  Is  concerned,  has  no  principle  or  rule  of  action, 
save  that  of  slavish  adherence  and  blind  obedience  to  j 
the  dictation  of  the  leader  of  his  party.  (The  uses  and 
ahtne.,  >>|  Partv  .ir.-  discussed  with  (treat  ability  in  vol 
xxx.  of  the  Edin.  Review).  The  different 
of  England  and  other  countries,  will ' 
respective  heads. 

Party.  In  Heraldry— as  party  per  pale,  fess.  Ac; 
term,  used  to  signify  the  division  of  a  shield  by  a  line 
running  in  the  direction  of  either  of  these  ordinaries. 

PARTY  WALL.  In  Architecture,  the  wall  separating 
two  buildings  belonging  to  different  owners  or  occu- 
.  The  regulations  relative  to  the  thickness  or  party 
I  in  the  metropolis  have  been  the  subject  of  several 
lH>ginning  with  one  passed  I 'J  tar.  2.  and  ending 
with  the  14  Geo.  3.,  better  known  by  the  name  of  the 
BsrilrHaig  Act  This  last  governs  the  thickness  of  all 
party  and  external  walls  to  be  built  after  24th  day  of 
June,  1774. 

PA  III 'LIS.   (Gr.  wstsst.anJ  mkm,  tAerum.)   A  gum- 
boil. 

PA'RUS.  ( I-at.  parus,  a  titmouse. )  A  genus  of  Coni- 
wostra)  Passerine  birds  allied  to  the  crows,  characterised 
by  having  the  conical  beak  straight  and  rather  slender, 
with  few  hairs  at  its  base ;  nostrils  round,  and  covered  by 
reflected  bristly  feathers  ;  the  hind  toe  is  strong,  and 
armed  with  a  long  hooked  claw.  To  this  genus  belong 
the  native  birds  commonly  called  tits  or  titmice,  of  which 
the  tomtit  (Parus  currulctu ,  Kay)  is  the  best  known  spe- 
cies. The  great  tit  (Parus  major),  the  marsh  tit  (Parus 
palustrts).  the  cole  tit  (Parus  ater),  and  the  crested  tit 
( Parus  cristaius),  have  the  hill  longer  and  more  pointed  ; 
the  last-named  species  Is  rare  in  this  country.    They  arc 


In  Architecture, 
access  to  the  dif- 


little  birds,  continually  flitting  from  spray  to  spray, 
and  suspending  themselves  in  all  kinds  of  attitudes,  rend- 
ing apart  the  seeds  on  which  they  feed,  devouring  insects, 
and  not  even  sparing  small  birds  when  they  happen  to 
find  them  sick  and  are  aide  to  destroy  them.  They  store 
up  provisions  of  groin,  build  their  nests  in  the  holes  of 
trei«s,  and  produce  more  eggs  than  is  usual  among  the 

PA'SCHa'l  CYCLE.    The  name  given  to  the  cycle 
to  ascertain  when  Easter  occurs.    It  is 
ted  by  multiplying  by  each  other  the  cycle  of  the 
which  consists  of  24,  and  the  cycle  of  the  moon, 
-h  consists  of  19  years.  See  Passsovek. 
PA'SCH  AL  FLO  W  ER.  The  Anemone  Pulsatilla  ;  so 
called  from  its  flowering  about  Easter. 

PASl'GRAPHY.  In  Literature.  (Gr.  mat,  universal, 
a  id  I  write.)  The  imaginary  universal  language, 

to  be  spoken  and  written  by  all  nations,  the  Invention  of 
which  has  exercised  the  ingenuity  of  so  many  learned 
men.  has  been  denoted  by  this  word.  Lcibniu  seems  to 
haw  been  one  of  the  first  who  conceived  this  to  be  pos- 
sible. Many  writers  in  Germany  (where  the  name  was 
invented)  have  followed  him  in  the  endeavour  to  devise 
scheme*  for  this  fanciful  object.  In  England,  Bishop 
Wilkins,  In  the  reign  of  Charles  II.,  invented  a  scheme 
for  a  universal  language,  grammar,  and  character. 

PASQUINA'DE.  (Ital.  pasqulnata.)  A  satirical 
writing  directed  against  one  or  more  individuals.  A  mu- 
tiUce*!  .uu  icnt  statue  of  a  gladiator  dug  Of  at  MM  ab.ut 
ago.  which  now  lies  in  the  court  of  the  Capitol, 
"arly  termed,  by  the  Romans,  "  Pasquino,"  from 
it  Is  said,  of  a  barber  of  eccentric  and  well- 
acter.  opposite  to  whose  house  it  was  origin- 
I'hi*  statue,  and  on  thcr,  called  by  tbf  pOMU 
whlch  was  situated  near  It,  were  used  for 
;  satirical  placards,  often  reflecting 
■ch  of  Rome,  which  were  affixed  to 
tbem  at  night,  not  unfrequently  in  the  form  of  a  dialogue 
between  the  two  statues.  So  annoying  did  Pasquin  often 
become  to  the  government,  that  on  one  occasion  a  serious 
design  was  entertained  of  throwing  him  into  the  river ; 
but  the  ministers  of  the  reigniug  pontiff  are  s  dd  to  have 
dissuaded  him  from  it.  representing  that  if  this  were 
done  "  the  frogs  In  the  Tiber  would  croak  louder  than 
ever  Pasquin  had  spoken."  He  has,  however,  lost  his 
public  spirit,  and  rarely  or  never  ventures  to  attack  the 
powers  that  be.  But  his  statue  Is  still  the  occasional  re- 
ceptacle of  jocose  comments  on  private  matters.  M. 
Matthews  ( Diary  of  an  Invalid)  mentions  an  instance 
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which  occurred  during  his  stay  at  Rome.  A  man  of  the 
name  of  Caesar  (common  among  the  townsfolk  there)  had 
married  a  girl  ol  the  name  of  Koma.  Pasquin  is  pla- 
carded  with  "  Cave,  Ca-sar  ne  tua  Roma  respuhlica  flat." 
The  man  replied  by  Marforio,  "  Csesar  itnperat."  To 
which  the  retort  was  "  Ergo  coronabitur."  Hence  Pas- 
quinata  and  Pasquillcs  became,  in  Italy,  conventional 
words  to  signify  writings  of  that  description,  and  have 
been  naturalised  in  other  languages.  In  French  and 
German  they  have  been  used  in  the  legal  vocabulary  for 
libel. 

PASS,  In  a  military  sense,  signifies  a  strait  or  narrow 
defile  which  shuts  up  the  entrance  into  a  country. 

PASSAGE.    f Lat.  passu*,  a  step.) 
the  part  of  a  building  allotted  forgiving 
ferent  apartments. 

Passage.   In  Music,  a  portion  of  ai 
listing  of  one,  two,  or  three  measures. 

PASSAGE.  BIRDS  OF.    Sec  Migration. 

PASSANT.  In  Heraldry,  a  term  used  to  describe  a 
beast  when  represented  in  a  walking  position  Passant 
guardant,  walking  with  the  full  face  turned  towards  the 
spectator. 

PASSEPARTOU'T.  In  Engraving,  a  plate  or  wood 
block,  whose  centre  part  is  entirely  cut  out  round  the 
outer  part,  whereof  a  border  or  ornamental  design  Is 
engraved,  serving  as  a  frame  to  what  may  be  placed  in 
the  centre. 

PA'SSERINES.  Passeres.or  Passerine.  (Lat.  passer. 
a  sparrow.)  The  name  given  by  Llnnsrus  and  Cuvler 
to  the  typical  order  of  birds  Including  those  which 
neither  manifest  the  violence  of  the  birds  of  prey,  nor 
have  the  fixed  regimen  of  the  terrestrial  birds,  but 
which  feed  on  Insects,  fruit,  or  grain,  according  to  the 
slenderness  or  strength  of  their  beak  ;  some  with  sharp 
and  toothed  mandibles  pursue  and  feed  »>n  small  birds. 
All  the  Passerines  have  snort  and  slender  legs,  with  three 
toe*  before  and  one  behind  ;  the  two  external  toes  being 
united  by  a  very  short  membrane.  They  form  the  most 
extensive  and  varied  order  of  birds,  and  are  the  least 
readily  recognizable  by  distinctive  characters  common  to 
the  whole  group.  '1  heir  feet,  being  more  especially 
adapted  to  the  delicate  labours  of  nidiflcation,  have  nei- 
ther the  webbed  structure  of  those  of  the  swimmers,  nor 
the  robust  strength  and  destructive  talons  which  cha- 
racterize the  feet  of  the  bird  of  rapine,  nor  yet  the  ex- 
tended toes  which  enable  the  wader  to  walk  safely  over 
marshy  soils,  and  tread  lightly  on  the  floating  leaves  of 
aquatic  plants ;  but  the  toes  are  slender,  flexible,  and 
moderately  elongated,  with  long,  pointed,  and  slightly 
curved  claws. 

The  Passerines  in  general  have  the  females  smaller 
and  less  brilliant  In  their  plumage  than  the  males  ;  they 
always  live  in  pairs,  build  In  trees,  and  display  the 
greatest  art  in  the  construction  of  their  nests.  The 
young  are  excluded  in  a  blind  and  naked  state,  and 
wholly 
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Its  utmost  complexity  ;  andi 
the  bird,  as  power  of  flight,  melody  of  voice,  and  beauty 
of  plumage,  are  enjoyed  in  the  highest  perfection  by  one 
or  other  of  the  groups  of  this  extensive  and  varied 
order. 

ihe  beak  of  the  Passerines  varies  in  form  according  to 
the  nature  of  their  food,  which  may  be  small  or  young 
birds,  carrion,  insects,  fruit,  seeds,  vegetable,  juices,  or 
of  a  mixed  kind.  The  modifications  of  the  rostrum 
have  therefore  afforded  convenient  characters  for  the 
tribes  or  subdivisions  of  the  order:  these  arc  termed. 
1.  Dentirostres  ;  2.  Conirostre*  j  3.  Tenmirostres  ;  4.  Fts- 
sirostrts.    See  those  words. 

PASSIFLORA'CEjE.  (Pasti flora,  or  Flos  passionU, 
one  of  the  genera.)  A  natural  order  of  twining  plants 
with  very  snowy  flowers,  furnished  with  numerous  rays 
of  brilliant  colours  between  the  corolla  and  the  stamens. 
They  chiefly  inhabit  the  hotter  parts  of  the  world,  and 
bear  a  fruit  not  unlike  that  of  the  gourd,  to  which  natural 
order  they  ore  related.  Independently  of  the  beauty  of 
their  flowers,  some  yield  fruits,  eaten  under  the  name  of 
granadilla  and  water  lemon  ;  and  others  have  a  hard 
black  wood,  not  unlike  ebony. 

PASSING  NOTES.  In  Music,  graces  wherein  two 
notes  are  connected  by  smaller  intervening  notes. 

PA'SSION.  (Lat.  patlor,  I  suffer.)  The  sufferings 
of  our  Lord,  which  he  Is  described  as  having  endured 
between  the  Last  Supper  and  the  moment  of  his  death. 
Passion-week  Is  that  In  the  course  of  which  these  suf- 
ferings took  place ;  namely,  that  Immediately  preceding 
Easter.  (See  as  to  its  solemn  ceremonial  In  the  Romish 
church,  this  article  in  the  Encyelupa-dia  of  Ersch  and 
Gruber.)   It  was  variously  called 


Easter.    (See  as  to  its 
this 
)  R 

imtficiota,  paenosa,  indulgent!*,  nigra, 

PA'SSION  8.  The  name  popularly  given  to  the  dif- 
ferent emotions  of  the  mind,  as  love,  anger,  Ax.  Various 
ingenious  speculations  have  been  instituted  to  ascertain 
whether  the  precise  situation  of  the  impetus  of  the  pas- 
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•ions  be  in  the  spiritual  or  material  part  of  man.  Some 
philosophers,  and  among  these  Des  Cartes,  consider  them 
wholly  seated  in  the  corporeal  system.  Mallebranche  re- 
gards them  as  those  agitations  of  the  soul  which  proceed 
From  uncommon  influence  and  motion  in  the  blood  and 
animal  spirits.  "  Though  the  passions,"  says  Burton,  in 
his  Anatomy  of  Melancholy,  "dwell  between  the  confines 
of  sense  and  reason,  yet  they  rather  follow  sense  than 
reason,  because  they  arc  drowned  in  corporeal  organs  of 
tense.  They  are  commonly  reduced  into  two  inclinations, 
irascible  and  concvpiscible.  The  Thomists  subdivide  them 
into  eleven,  six  in  the  coveting  and  five  in  the  invading. 
Aristotle  reduccth  all  to  pleasure  and  pain,  Plato  to  love 
Vlvcs  to  good  and  bad.  If  good,  it  Is  prc- 
we  absolutely  joy  and  love ;  or  to  com?, 
i  we  desire  and  hope  for  it :  if  evil,  we  absolutely 
I  it ;  If  present,  it  is  sorrow  ;  if -to  come,  fear.  ...  All 
>r  passions  are  subordinate  unto  these  four,  or 
some  will.  —  love,  joy,  desire,  hatred,  sorrow, 
rest,  as  anger,  envy,  emulation,  pride,  jealousic,  anxiety, 
miserie,  shame,  discontent,  despair,  ambition,  avarice. 

are  reducible  unto  the  first"  (i.e.  the  irascible). 
With  several  writers  it  has  been  a  question  whether  the 
passions  be  each  a  distinct  innate  disposition,  or  merely 
modifications  of  those  dispositions  which  are  common  to 
nil  mankind.  The  theories  and  conjectures  of  philo- 
sophers upon  this  subject  are  almost  boundless  ;  but  to 
pursue  them  would  be  of  little  advantage,  even  if  our 
limits  permitted,  and  we  shall  merely  refer  the  reader  for 
ample  particulars  to  the  works  of  Hume,  Reid,  Hartley. 
Locke,  Lord  Karnes,  &c.  (See  also  Maass's  Versuch 
Uber  die  I.ekfensehaften,  'I  thle.  Halle,  1806.) 

Passions.  In  Fainting  and  Sculpture,  the  represent- 
ation in  the  countenance  and  other  parts  of  the  violent 
emotions  of  the  mind,  produced  by  anger,  fear,  grief,  &c. 
The  expression  of  the  passions  is  a  language  without 
which  the  painter  can  never  hope  for  success:  it  is  in 
this  that  he  has  the  means  of  appealing  to  the  sympathy 
of  the  spectator.  The  close  observation  of  nature  under 
similar  circumstances  is  the  only  mode  by  which  bis  aim 
be  accomplished. 
PA'SSOVER,  or  PASCHA.  A  festival  among  the 
Its  English  name  from  God's  passing 
of  the  Israelites,  and  sparing  their  first 
of  the  Egyptians  were  put  to  death. 
The  name  of  passover  or  paschal  lamb  was  likewise  given 
to  the  lamb  slain  In  memory  of  that  deliverance.  The 
festival  lasted  seven  days,  beginning  on  the  evening  of 
the  14th  of  the  month  Nisan,  and  commenced  with  killing 
the  lamb.  The  regulations  appointed  for  this  festival 
are  detailed  in  Exod.  xll. 

That  the  passover  had  a  typical  reference  to  our  Saviour 
I  his  been  the  universal  belief  of  the  Christian  world  in  all 
aires,  and  is  mainly  grounded  on  passages  in  St.  John  and 
St.  Paul.  (John,  xix.  36.  ;  1  Cor.  v.  7.)  Christ  Is  said  to  be 
our  passover  ;  his  blood  being  shed  to  protect  mankind 
from  the  divine  justice,  as  the  blood  ol  the  paschal  lamb, 
which  was  sprinkled  upon  the  door-posts  of  the  Israelites' 
houses,  preserved  them  from  the  visitation  of  the  angel  of 
the  Lord. 

PA'SSPORT.  A  warrant  of  protection  and  authority 
to  travel,  granted  to  persons  moving  from  place  to  place 
by  the  competent  officer.  The  word  appears  to  bo  de- 
rived from  the  maritime  usage  of  some  continental  coun- 
tries, of  giving  similar  authorities  from  the  admiral  of  a 
naval  station  to  vessels  leaving  harbours  within  his  ju- 
risdiction. As  passports  are  not  required  in  our  own 
country,  the  only  species  known  to  British  travellers  Is 
that  of  foreign  passports,  which,  for  an  Englishman 
travelling  on  the  continent  of  Europe,  are  usually  made 
out  by  the  resident  minister  or  consul  of  the  country  he 
intends  first  to  visit,  in  London,  or  at  one  of  the  ports. 
They  are  also  granted  by  the  Foreign  Office  on  payment 
of  fees,  which  now  ( 184 1 )  amount  in  all  to  2/.  7s.  They 
are  subject  to  visa  or  in*|>cetion  by  tho  proper  author- 
ities at  the  place  where  the  traveller  disembarks,  and 
idso  at  other  places  which  he  may  rca«  h.  according  to  the 
police  regulation*  of  each  particular  country,  and  on 
passing  the  frontiers  of  states.  Austria  is,  we  believe, 
the  only  European  state  which  at  this  time  requires  ab- 
solutely the  visa  of  an  ambassador  or  minister  of  her  own 
for  travellers  entering  her  domains  by  land.  In  France, 
and  in  many  continental  countries,  home  passports  are 
necessary  for  the  native  traveller.  According  to  the 
letter  or  the  French  law  (since  17%),  a  Frenchman 
cannot  pass  the  limits  of  the  canton  in  which  he  is  domi- 
ciled without  a  passport ;  but  in  practice  it  Is  not  required 
within  the  extent  of  the  department.  Legally  speaking, 
the  strict  formalities  of  an  internal  passport,  in  France, 
require  the  direction  of  a  journey  to  be  specified,  and  its 
exact  execution  attested  by  the  visas  and  signatures  of 
the  police  authorities  at  every  place  mentioned  In  it ; 
and  these  laws  are,  from  their  severity,  so  incapable  of 
complete  execution,  that  it  Is  a  common  saying,  that  no 
man  but  a  rogue  Is  ever  entirely  en  regie  with  respect  to 
his  passport,  suspicious  characters  being  usually  the 
most  particular  hi  their  attention  to  formalities,  for  fear 


PATE. 

of  detention.  A  Frenchman  travelling  without  proper!) 
authenticated  passport  is  liable  to  arrest,  and  detention 
for  a  period  not  exceeding  a  month.  The  fees  fixed  in 
France  are  two  francs  for  a  passport  to  travel  at  home, 
and  ten  to  go  abroad. 

PASTE.  (Fr.  pate.)  In  Gem  Sculpture,  a  preparation 
of  glass,  calcined  crystal,  lead,  and  other  ingredients, 
for  imitating  gems.  This  art  was  well  known  to  the 
ancients,  and,  after  being  long  lost,  was  restored,  at  the 
end  of  the  fifteenth  century,  by  a  Milanese  painter. 

Some  modern  artists  have  succeeded  in  obtaining  a  com- 
position possessing  a  hard,  fine,  and  brilliant  lustre  or  ap- 
pearance ;  but  pastes,  or  mock  diamonds,  as  they  are 
called,  depend  most  for  brilliancy  on  the  art  displayed 
in  setting  the  foil  or  tinsel  behind  them.  Several  re- 
cipes have  been  given  by  M.  Fontanien  ;  but  the  most 
useful,  and  that  generally  employed  for  the  production 
of  artificial  diamonds,  is  the  following :  —  Take  of  In  * 
•20  parts,  of  silex  12,  of  nitre  4.  of  borax  4.  and  of 
arsenic  2  parts.  These  Ingredients  are  to  be  well  i 
together  in  a  crucible  and  melted ;  the  fused  metal  is 
thrown  Into  water;  and  should  any  of  the  lead  em- 
ployed be  reduced  to  the  metallic  state.  It  becomes 
separated  by  this  process,  and  the  glass  is  refuelled  for 
use.  For  the  finer  kinds  rock  crystal  is  used  instead  of 
flint  or  sand,  as  it  occurs  in  a  much  purer  state;  i.e. 
more  free  from  the  admixture  of  metallic  oxides,  which 
give  to  titrcous  compounds  their  different  colours.  In 
place  of  the  above,  Loysel  recommends  the  following  in- 
gredients to  form  a  compound  having  the  same  specific 
gravity  as  the  oriental  diamond,  and  on  this  account  con- 
sidered superior,  as  it  more  nearly  approaches  the  gem 
with  regard  to  its  refractive  and  dispersive  powers  ;  but. 
like  the  former,  it  requires  to  be  kept  for  some  two  or 
three  days  in  a  fused  state,  in  order  to  expel  the  super- 
abundant alkali  and  to  perfect  the  refining.  A  moderate 
degree  or  heat  fuses  it.  The  following  is  its  com  position  :  — 
Take  of  white  sand  purified  by  being  washed,  first  tsv 
muriatic  acid  and  afterwards  in  pure  water,  until  all 
traces  of  acid  are  removed,  100  parts  ;  red  oxide  of  lead 
(minium)  150  parts  ;  calcined  potash  30  to  35  parts  ;  cal- 
cined borax  10;  and  oxide  of  arsenic  1  part.  (Seethe 
Polytechnic  Journal  for  July,  1841.) 


be  term  paste  is  also  applied  to  the  earthv  mixture 
for  pottery  and  porcelain  ;  also  to  dough,  and  to  the  solu- 
tion of  starch  or  wheat  flour,  made  by  first  mixing  it  with 
a  proper  portion  of  cold  water,  and  then  adding  bulling 
water  under  constant  stirring,  so  as  to  form  an  even  solu- 
tion.   Alum  is  often  added  to  paste  to  strengthen  it. 

PA'STEL.  (Lat.  pastillus.)  In  Painting,  a  crayon 
formed  with  any  colour  and  gum  water,  for  painting  on 
paper  or  parchment.  The  great  defect  of  this  mode  of 
painting  Is  Its  want  of  durability.   See  Cbayom. 

P  A'STERN  The  part  of  the  horse's  foot  under  the 
fetlock  to  the  heel. 

PASTl'CCIO.  (It.)  In  Painting,  a  picture  painted  by 
a  master  In  a  style  dissimilar  to  that  in  which  be  gene- 
rally painted.  David  Tenters  could,  for  Instance,  imitate, 
with  surprising  exactness,  the  styles  of  many  of  the  first 
masters  of  Italy  and  Flanders.  The  same  may  be  af- 
firmed of  Luca  Giordano,  a  Neapolitan  artist. 
PASTI'L.    In  Pharmacy,  a  kind  of  loxenge.   A  coin - 

ftound  of  charcoal  with  odoriferous  substances,  which  dif- 
uses  an  agreeable  perfume  during  its  slow  combustion. 
PA'STORAL.  See  Eclogue,  Bucolic,  Iiiyi. 
PA'STOUREAUX.  (Old  Fr.  shepherds.)  lx 
peasants,  who  took  up  arms  in  France  during 
sence  of  King  Louis  IX.  on  his  crusade.  They 
led  by  an  apostate  Cistercian  monk,  who  took  the 
of  "  Jacob.  Master  of  Hungary,"  who  seduced  thevn  to 
follow  him  In 


on  which  they  at  first  assembled,  to  Bourges,  i 
leader  was  killed  in  a  tumult,  and  his  horde  dispersed. 

PASTURE.  Land  under  a  particular  decriptiou  of 
grasses  and  herbage,  which  Is  eaten  on  the  spot  bv  horses, 
cattle,  &-c.  Hill  pasture  is  a  term  applied  to  hilly  and 
mountainous  lands,  which  are  kept  perpetually  under  tho 
natural  grasses  and  herbage  which  spring  up  on  them  ; 
while  artificial  pastures  are  such  as  are  sown  by  art  on 
lands  which  are  occasionally  subjected  to  the  plough. 
In  all  artificial  pastures  the  principal  grass  Is  rye  grass, 
and  the  principal  herbage  plant  the  white  clover.  Per- 
petual pastures  are  such  as  are  never  subjected  to  the 
plough,  and  never  receive  any  other  manure  than  what 
Is  left  on  them  by  the  pasturing  animals  ;  but  artificial 
pastures  are  occasionally  mown,  and  sometimes  receive  a 
top-drcsslr 
lime,  Sec. 

PATAVl'NITY.   A  terra  in  use  amc 
note  a  provincial  Idiom  in  speech ;  so  named  after  that  of 
Llvy  the  historian,  from  his  Iteing  born  at  Fadavinm,  a 

firovlncial  town  of  the  Roman  empire.   Wherein  the  tl- 
eged  defect  of  Livy's  writings  consists  has  never  been 
distinctly  pointed  out  by  any  critic,  ancient  or  modern. 
PATE.   In  Fortification,  a  kind  of  platform  enrol 
with  a  parapet,  and  having  nothing  to  flank  it. 
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PATEE. 

PATEE,  or  PATTEE.  fFr.)  In  Heraldry,  a  fort  of 
crow,  una.ll  at  the  centre  and  widening  toward*  tiic  endf , 
which  are  very  bro.id. 

PATE'LLA.  The  raiall.  flat,  and  somewhat  heart, 
shaped  bone,  which  is  placed  at  the  fore  part  of  the  knee 
joint,  and  commonly  called  the  knecpan. 

PATELLOI'DS,  PatcUoidca.  The  name  of  a  family 
of  Cyclobranchlato  Gastropods,  having  the  limpet  (/*«!- 
t,  Ua)  as  the  type. 

PA'TEN.  (Lat.  patina.)  In  Ecclesiastical  usage,  the 
stand  or  saucer  on  which  the  chalice  rests.  It  was  fre- 
quently highly  ornamented  by  artists  In  the  l»th  and 
I6th  centuries.  In  the  administration  of  the  Eucharist 
in  England,  the  paten  Is  the  vessel  on  which  the  bread  is 
placed. 

PA'TENT,  In  Commercal  Law,  is  defined  a  privi- 
lege from  the  crown  granted  by  letters  patent,  conveying 
to  the  persons  specified  therein  the  sole  right  to  make, 
os*.  or  dispose  of  some  new  invention  or  discovery,  for 
a  limited  period.  This  power  is  said  to  be  inherent  in 
the  crown;  but  was  first  defined  by  stat.  21  J.  I.  c.  3., 
which  gives  the  term  of  fourteen  years  or  under,  "  so 
they  be  not  contrary  to  the  law,  nor  mischievous  to  the 
state,  by  raising  prices  of  commodities  at  home,  or  hurt 
of  trade,  or  generally  iuconvenient."  Ever  since  the 
reign  of  Anne  it  has  been  a  condition  in  patents,  that 
the  inventor  should,  by  an  instrument  technically  called 
a  "  specification,"  particularly  describe  and  ascertain  the 
nature  of  his  invention ;  on  failure  of  which  the  patent 
oecomes  void.  These  letters  are  obtained  on  petition  to 
the  crown,  and  are  granted  on  the  recommendation  of 
the  attorney  or  solicitor  general.  An  injunction  may  be 
obtained,  or  an  action  brought,  for  the  Infringement  of  a 
patent ;  but  it  Is  necessary  to  show  the  novelty  and 
utility  of  the  invention,  and  that  it  is  of  something  rapable 
of  being  turned  immediately  to  account  in  commerce  ; 
10  patent  will  be  good  for  a  mere  philosophical  principle 
neither  organised  nor  capable  of  being  so.  It  is  now  held 
that  a  new  process  or  method,  as  well  as  an  article,  may 
be  the  subject  of  a  patent.  A  party  who  believes  him- 
self to  have  discovered  an  Invention,  but  has  not  yet 
been  able  to  reduce  it  to  practice,  may  enter  a  caveat ;  that 
u,  an  instrument  by  which  notice  is  desired  to  be  given 


by  any  one  who  may  seek  a  patent  for  a  similar  Invention. 
The  law  of  patents  has  been 


were  placed,  particularly  as  to  the  strictness  of  the  speci- 
fication, removed  ;  but  the  policy  of  some  of  the  clauses 
is  questioned. 

The  phrase  letters  patent  is  also  frequently  applied  to 
the  state  documents  or  ordinances  of  the  German  sove- 
reigns :  in  which  sense  it  is  equivalent  to  the  butts  of 
the  pope,  or  the  ukases  of  the  csar. 

PATENT  YELLOW.  A  pigment  obtained  by  fusing 
a  mixture  of  oxide  and  chloride  of  lead. 

PA'TERA.  (Lat.  patere,  to  be  open.)  In  Roman 
Antiquities,  a  large  open  goblet  or  cup  of  gold,  silver, 
marble,  or  earth.  &c,  used  in  offering  libations  to  the  gods. 

Patbba.  In  Architecture,  the  representation  of  a  cup, 
usually  in  has  relief,  and  employed  to  decorate  friezes, 
fu»cl;r ,  imposts,  Ac. 

PATERI'NI.  One  of  the  names  by  which  the  Paull- 
cians.  a  sect  which  appeared  in  Italy  in  the  llth  century, 
were  very  commonly  known.  The  origin  of  the  term  is 
obscure,  as  is  also  the  connection  of  the  sect  with  the 
Mamcheans  of  the  Kast.  ( Set»  Faber  on  the  Church  if  the 
H  aldenset  and  Albiuenses.) 

PA'TERNO'STER.   The  Latin  expression  for  Our 
Father,  signifying  the  Lord's  Prayer.   See  Rosary. 
PATER  PATRA'TUS.    In  Roman  Classical  Antl- 
,  the  chief  of  the  fecials  or  heralds  ;  s|>ccially  named 
in  solemn 


PATHE'TIC.  (Gr.  wnbrusit ;  fromr«rrs..  /suffer.) 
In  Painting  and  Sculpture,  the  expression  ofthc  softer  or 
store  sorrowful  passions.  It*  tendency  Is  to  depress  and 
compose  the  feelings  of  the  spectator. 

PATHETIC  NERVES.  A  pair  of  small  nerves, 
»hlch  influence  the  expression  of  the  face.  They  rise 
to  the  brain,  and  supply  the  trochear  muscle  of  the  eye. 

PATHOGNOMONIC.  (Gr.  ««6*r,  a  disease,  and 
yntM\n,  opinion.)  Symptoms  which  are  peculiar  to 
particular  diseases,  and  by  which  they  are  recognized, 
are  termed  pathognomonic  symptoms. 

PATHO'LOGY.  (Gr.  srwls*.  and  >.«>».-,  a  discourse.) 
Literally,  the  doctrine  of  disease.  As  physiology  teaches 
the  nature  of  the  functions  of  the  body  fu  a  state  of  health , 
<■')  pathology  relates  to  the  various  derangements  of  these 
functions  which  constitute  disease.  Its  objects,  there- 
fore, are  to  ascertain  the  various  symptoms  which  cha- 
racterize the  disorders  of  each  organ  of  the  body,  and 
daily  the  diagnostic  and  pathognomic  symptoms, 
h  afford  the  means  of  discrimination  between  dls- 
i  that  resemble  one  another  ;  to  determine  the  causes, 
U*h  predisposing  and  exciting,  by  which  diseases  are  in- 
duced ;  to  point  out  the  tendency  and  probable  issue  of 
^ch  disease  from  the  varying  appearance  of  the  symp- 
901 
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toms ;  and  finally  to  explain  the  symptoms  of  recovery, 
and  the  nature  and  operation  of  the  remedies  adapted  to 
the  various  circumstances  and  periods  of  diseases.  ( Con- 
per  f  nitons  Lexicon.) 

PA'THOS  (Gr.  w*0«.  suffering),  is  applied  in  literary 
language  to  any  composition  calculated  to  excite  all,  but 
chiefly  the  tender,  emotions  of  the  mind.  In  France,  this 
term  Is  generally  used  in  a  somewhat  disparaging  sense, 
being  applied  to  that  species  of  composition  which  in- 
dulges in  strained  and  unnatural  declamation. 

PA'TIN  A.  (C.r.w»mn,,a  dish.)  In  Numismatics,  tho 
fine  rust  with  which  coins  become  covered  by  \ 
peculiar  soils,  which,  like  varnish.  Is  at  once  |  ' 
and  ornamental.  It  Is.  says  Mr.  Pinkerton,  ai 
nish.^iiot  unliable  by  any  effort  of  human  art ; 

bronze  brown,  equal  to  that  observable  in  ancient  statue's 
of  bronze :  sometimes  of  an  exquisite  green,  a  little  on 
the  asure  hue,  which  last  is  the  most  beautiful  of  all.  It 
is  also  found  of  a  line  purple,  of  olive,  and  of  a  cream 
colour,  or  pale  yellow,  winch  last  Is  exquisite.  Tho 
Neapolitan  patina  is  of  a  light  green  ,  and,  when  free 
from  excrescence  or  blemish,  is  very  beautiful.  Some- 
times the  purple  patina  gleams  through  an  upper  coat  of 
another  colour,  with  as  fine  effect  as  a  variegated  silk  or 
gem.  In  a  few  instances  a  rust  of  deeper  green  is  found, 
and  it  is  sometimes  spotted  with  the  red  or  bronze  shade, 
which  gives  it  the  appearance  of  the  East  Indian  stone 
called  bloodstone.  1  hese  rusts  are  all,  when  the  real 
product  of  time,  as  hard  as  the  metal  itself,  and  preserve 
It  much  better  than  any  artificial  varnish  could  have  done; 
concealing,  at  the  same  time,  not  the  most  minute  par- 
ticle of  the  impression  of  the  coin.  Gold  admits  no  rust 
but  iron-mould,  when  lying  in  a  soil  impregnated  with 
Iron,  r* 
which 
JUtfcJal 

PA'TOIS.   (Supposed  to  be  derived  from  Lat. 
a  father.)    A  word  in  general  use  in 
countries, 
classes. 

PATRES  CONSCRIPTI.  See  Conscript  Fathers. 
PA'TRIARCII.  (A  compound  of  run*,  father,  and 
«,  I  govern.)  The  title  given  by  the  sacred  writers 
heads  of  famines  recorded  In  Scripture. 
Jacob  and  his  sons.  This  title  was  as- 
sumed also  In  the  early  ages  of  the  church  by  the  bishops 
of  the  principal  cities  of  the  empire,  as  Rome,  Constan- 
tinople. Antioch,  Ac.  The  name  was  adopted  from  the 
practice  of  the  Jews ;  who,  after  the  dispersion,  subjected 
themselves  to  the  spiritual  superintendence  of  the  pa- 
triarchs resident  at  Tiberias  and  Babylon.  The  first 
mention  of  a  Christian  patriarch  occurs  about  410.  They 
were,  for  the  most  part,  superior  to  archbishops  or  me- 
tropolitans, being  set  over  several  provinces.  This,  how- 
ever, was  not  always  the  case.  The  patriarchs  of  Ephesus 
and  Ctetarca,  for  instance,  were  subject  to  the  bishop  of 
Constantinople,  and  were  only  on  a  par  with  diocesan 
prelates.  (See  Hooker,  Eccles.  Polity,  6,7.;  Moshetm, 
vol.1.  i<n.  179.  349.,  trans.  1790.) 

PATRI'CIANS.  (Lat.  pat  res,  fathers.)  The  first 
order  or  nobility  of  the  Roman  people.  When  the  con- 
stitution of  Rome  was  monarchical,  they  elected  the  king ; 
and  after  the  expulsion  of  the  Tarquins  all  the  great 
officers  of  state,  as  consuls,  prsrtors,  &c,  were  chosen 
from  their  body  for  many  generations.  Of  the  patricians, 
also,  the  senate  was  composed ;  but,  in  after  times,  both 
this  and  the  great  magistracies  were  thrown  open  to  the 
plebeians.  The  subdivisions  of  this  order  were  as  fol- 
low :—  First,  they  were  classed  into  throe  tribes,  I 
llamneiises,  Tltienses,  and  Luceres ;  of  which  the  firs 
tained  the  original  patricians  of  Romulus,  the  two  I 
being  probably  admitted  to  their  privilege  at  ' 


eipecia 
which 


ou-iuuuiu,  w  neii  ning  ■■■  ii  sou  iinprcgnaicu  Willi 
Silver  takes  many  kinds,  but  chiefly  green  and  red, 

i  yield  to  vinegar ;  for  in  this  metal  the  rust  is  pre- 

ai. 


and  each  curia  again  i 
The  general  assembly  of 


the 


.to 


clans,  or  geutes 

houM-s,  w  ho  constituted  the  populus,  in 
to  the  pleb*.  or  plebeian  citizens,  was  called 
riata.  because  they  voted  therein  by  curies  ; 
the  earliest  times,  was  the  Roman 
which  plebeians  were  not  admitted. 

PA 'TRICK,  SAINT.  ORDER  OF.  An  Irish  order 
of  knighthood,  instituted  by  George  III.  in  1783,  com- 
posed of  the  foverelgn,  a  prince  of  the  blood  royal,  a 
grand  master,  and  fifteen  anights;  the  lord  lieutenant 
of  Ireland  for  the  time  being  is  grand  master. 

PATRII'A'SSIANS  (Lat.  pater, father,  and  passio, 
suffering),  are  persons  w  ho.  by  overlooking  the  distinction 
between  the  persons  of  the  fl  rinity,  are  reduced  to  allow 
that  the  l  ather  himself  suffered  on  the  cross.  This  ar- 
gument has  been  advanced  against  heretics  of  various 
denominations,  and  the  title  has,  in  consequence,  been 
applied  to  many  such.  It  is  the  Sabellians,  however,  who 
considered  the  Father,  Son,  and  Spirit  as  three  modes 
or  representations  of  the  one  God,  that  arc  generally 
robriousiy  desiguated  by  this  term.  Set  Sax-elm  an». 


Mosheim,  vol.  L  cent.  4.) 
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PATRISTIC. 

PATRIOTIC.   (Lat.  pater./atfcr.) 

of  the  ch 


In 


.  of 


or  belonging  to  the  fathers 
theology,  literature,  study. 

PA  TRO'LR.  (Fr.  pattoullle.)  In  Military  language, 
a  detachment,  ordinarily  of  from  four  to  eight  men,  under 
a  corporal,  c  harged  to  march  in  n  given  circuit  through 
tii  -  streets  of  a  garrison  town,  In  order  to  repress  disorder. 
The  patroles  are  drawn  from  the  posts  of  the  city,  and  set 
out  at  an  hour  fixed  by  the  commandant.  They  are  usu- 
ally accompanied,  In  Continental  towns,  by  an  officer  of 
police. 

PA'TRON.  (Lat.  patron  us  ;  from  pater,  father.)  The 
relation  of  patron  ana  client,  in  ancient  Rome,  has  been 
explained  under  the  head  Client.  After  the  extinction 
of  republican  sentiments  and  usages,  the  term  patron  was 
still  applied  to  advocates  who  defended  causes  for  hire. 
But  the  right  of  patronage,  analogous  to  that  which  had 
subsisted  under  the  commonwealth,  may  Iks  said  only  to 
have  existed  in  the  relation  between  masters  and  freed- 
men,  the  latter  of  whom  were  placed  under  various  obli- 
gations to  their  former  owners.  In  the  usage  of  the 
Roman  Catholic  Church,  a  patron  saint  is  the  peculiar 
protector  of  each  country,  community,  profession,  &c, 
or  of  individuals.  The  prime  minister  of  the  pope  is 
termed  the  cardinal-patron.  (As  to  the  Roman  patrons, 
tee  Mem.  de  C Acad,  det  Inter,  vol.  all.) 

PA'TRON  AGE.  In  the  Church  of  Scotland,  the  right 
of  presentation  to  livings  inlay  patrons  was  recognized  by 
the  old  practice  of  the  church,  with  the  exception  of  the 


to  ratify  the  presentation.  But  the  call 
gradually  became  a  mere  nominal  ceremony;  and  dis- 
regard to  the  expressed  wishes  of  the  parishioners  in  one 
or  two  instances  was  the  cause  of  the  great  secession  from 
the  Scottish  kirk.  (See  Hchohkk*.  )  In  1*34,  by  an  act  of 
Assembly  (tee  Vsrro  Act),  the  right  of  the  parishioners 
was  fully  revived ;  It  being  expressly  enacted  that  the  dis- 
approval of  a  majority  should  invalidate  the  presentation. 
This  act  of  the  General  Assembly,  however.  Is  found  by  the 
courts  of  law  not  to  bo  efficient.  The  abolition  of  patron- 
age is  desired  by  a  large  portion  of  the  Scottish  public  ; 
and  it  is  highly  probable,  unless  some  legislative  arrange- 
ment be  come  toon  the  subject,  that  the  present  dis- 
putes hi  the  Scotch  church  will  terminate  in  a  new  se- 
cession. 

PATRON Y'MIC.  (Gr.  r«n»;,  and  •t»u«,  a  name.) 
A  name  which  designates  a  persou  by  alluding  to  some 
of  his  ancestors,  either  immediate  or  remote ;  as  Pelldes, 
i.e.  Achilles,  the  son  of  Peleus  ;  JEacides,  i. e.  Achilles, 
the  grandson  of  ALacxu.  Patronymics  were  chiefly  cm- 
ployed  by  the  classical  poets  of  antiquity. 

FA'ULIANIsTS.  A  sect  of  heretics  who  embraced 
the  Salielllan  doctrines  of  Paulus  of  Saroosata,  a  bishop 
of  Antioch  in  the  third  century,  from  whom  they  de- 
rived their  name.    See  Sabkli.ians,  Patrifaxsiaks. 

PAULI'CIANS.    A  sect  of  heretics,  whose  history  is 
Interwoven  with  that  of  the  Greek  church  In  the  9th  and 
10th  centuries,  who  appear  to  have  arisen  in  considerable 
bcrs  In  Armeuia,  and  to  have  adopted  the  name  by 
h  they  are  distinguished,  from  Paulus,  one  of  their 
rrs.  In  order  to  avoid  the  imputation  of  connection 


with  which  they  were  generally 
Their  opinions  are  to  be  collected  only  from 
the  allegations  of  their  enemies,  who  accused  them  of 
holding  the  doctrine  of  the  two  principles,  and  denying 
the  inspiration  of  the  Old  Testament  to  have  proceeded 
from  the  Supreme  God.  At  the  same  time,  the  charges 
which  were  brought  against  them,  alleging  their  contempt 
for  the  worship  of  the  Virgin  and  of  the  cross,  seem  to 
point  them  out  as  in  some  respects  genuine  reformers  In 
doctrinal  points,  and  to  have  led  their  bigotted  enemies  to 
invent  other  and  more  scandalous  imputations  against 
them,  for  the  sake  of  more  effectually  blackening  their 
character.  In  the  Hast,  they  underwent  a  series  of  per- 
secutions for  two  centuries :  a  remnant,  however,  sur- 
vived in  the  country  of  their  birth.  A  colony  of  Paulicians 
wa*  transplanted  to  Bulgaria  and  Thrace,  from  whence, 
In  the  1 1th  century,  they  spread  themselves  over  the  West, 
where  they  were  known  under  the  names  of  Cathari, 
Paterlnl,  Arc,  and  have  been  supposed  to  have  been  con- 
nected with  the  Albigenses  of  the  south  of  France.  (See 
Mosheim.  vol.  11. ;  Faber  on  the  Churche*  of  tke  HaJdcnset 
and  Aibigentes,  1838  ) 
PA U  PR R.   See  Poon  Laws. 

PAUSE.  (Gr.  tmw.  I  Hop.)  In  Music,  a  character 
denoting  silence  in  a  part  for  a  certain  time,  according  to 
the  sort  of  pause  marked. 

P A  V  A N .  ( Lat .  pavo,  a  peacock .)  A  slow  and  stately 
dance  formerly  practised  In  England,  but  now  confined 


to  the  Spaniards.  It  derived  Its  name  from  the  peculiarity 
of  the  dresses  of  those  who  engaged  lit  It.  the  motion  of 
which  produced  a  fancied  resemblance  to  the 
tall. 


PEARLS. 

PA'VEMENT.  (Lat.  pavimentura.)  In  Architecture, 
a  causeway  or  floor  paved  with  stone,  brick,  or  other  hard 
material,  for  greater  convenience  of  w  alking.   See  Roam. 

PA'VESE.  or  PAVOIS.  A  large  shield,  used  in  the 
warfare  of  the  middle  ages  to  cover  a**aiLanU  advancing 
to  the  w  alls  of  a  fortress. 

PAVI'LION.  (Fr.  pavilion.)  In  Architecture,  a  pro- 
jecting apartment  on  the  flank  of  a  building,  usually 
higher  than  the  rest  of  it.  Summer  houses  In  gardens 
are  sometimes  called  by  this  name,  but  improperly.  The 
term  pavilion  is  also  used  to  signify  a  military  tent. 

PA'VO.  (Lat.  a  pea-fuvl.)  The  name  given  by 
Linmeus  to  the  genus  of  Gallinaceous  birds,  of  which  the 
splendid  Indian  peacock  (Paro  tndicus.  Linn.)  Is  the 
type.  They  are  characterized  by  a  crest  of  peculiar  form, 
and  by  the  tail  coverts  of  the  male  extending  far  beyond 
the  quills,  and  being  capable  of  erection  into  a  broad  and 
gorgeous  disk.  The  shining  lax  and  silky  barbs  of  these 
feathers,  and  the  eye-like  spots  which  decorate  their  ex- 
tremities, are  known  to  every  one.  The  Indian  pea- fowl 
exist  wild  in  the  north  of  India,  whence  they  were  in- 
troduced into  Europe  by  Alexander  the  Great.  A  distinct 
species  of  pea-fowl  exists  in  the  Isle  of  Java. 

PAWNBROKER.  A  species  of  banker,  who  advances 
money  at  a  certain  rate  ol  interest  upon  the  security  trf 
goods  deposited  iu  his  hands  ;  having  power  to  sell  the 
goods  if  the  principal  sum,  and  the  Interest  thereon,  be 
not  paid  within  a  specified  time.  The  practice  of  ad- 
vancing money  to  the  poor,  either  with  or  without  interest, 
seems  to  have  been  occasionally  adopted  in  ancient  tlmej  j 
but  the  first  public  establishments  of  this  kind  were 
founded  in  Italy,  under  the  name  of  Mouti  di  Picta,  in 
the  14th  and  15th  centuries,  and  were  intended  to  coun- 
tervail the  exorbitant  usurious  practices  of  the  Jcps. 
who  formed  at  that  period  the  great  money-lenders  of 
Europe.  From  Iuly  these  establishments  gradually 
spread  over  the  Continent,  in  many  parts  of  which  they 
still  exist.  (See  Mont  Dt  Piete.)  For  a  view  of  the  ad- 
vantages and  disadvantages  of  pawnbroking.  and  the  law 
as  to  pawnbrokers,  &c,  see  the  Commercial  Diet. 

PAX.  An  allegorical  divinity  among  the  ancients, 
worshipped  as  the  goddess  of  peace.  She  had  a  celebrated 
temple  at  Rome,  which  was  built  by  Vespasian,  and  was 
consumed  by  fire  in  the  reign  of  Commouus.  This  u  na 
is  sometimes  applied  to  a  small  image  of  Christ,  because, 
in  former  times,  the  kiss  which  the  people  gave  it  before 
leaving  church  was  called  the  kiss  of  peace.  But  the 
common  pax,  or  osculatorlum,  was  a  metallic  plate  with 
a  crucifix  engraved  on  it.  It  is  now  disused.  ( See  Du- 
cange,  Oscvlatorivm  ;  Milner,  In  the  Archwologia,  vol.  ax. 
p.  534  ) 

PA'YMASTER-GENERAL  OF  THE  FORCES. 
1'his  office  was  formerly  extremely  lucrative,  from  the 
interest  on  the  large  sum  of  money  which  remained  for  a 
iong  time  in  the  possession  of  the  paymaster.  In  17*2  it 
was  deprived  of  these  extraordinary  emoluments,  and  the 
salary  fixed  at  4U00/.  a  year.  The  paymaster  is  consti- 
tuted by  letters  patent  under  the  great  seal ;  he  is,  ex 
officio,  of  the  priry  council,  sometimes  of  the  cabinet.  In 
the  Pay  Office  there  are  under  him  a  deputy  paymaster,  ac- 
countant-general, cashier,  and  various  assistants. 

PAYMASTER  OF  THE  HOUSEHOLD.  An  officer 
in  the  lord  steward's  department  This  office  has  super- 
seded that  of  the  ancient  cofferers.  It  has  a  salary  of 
4-Vif.  per  annum. 

PEACE,  JUSTICES  OF.   St  Jc sticks. 

PEAK.  In  Naval  language,  the  name  given  to  the 
upper  comer  of  those  sails  which  are  extended  by  a  gaff, 
or  by  a  yard  crossiug  the  mast  obliquely  ;  as  the  mUten 
yard  of  a  ship.  Ac. 

PLARLASI1.  Impure  carbonate  of  potash.  Sec  Pot- 
ash. 

PEARLS.  Theseare  substances  formed  by  certain  bi- 
valve Mcllusks,  consisting  of  concentric  layers  of  a  fine 
compact  nacre,  or  substance  Identical  wllft  that  which 
lines  the  inside  of  the  shell ;  they  are  sometime*  found 
free  and  detached  within  the  lobes  of  the  mantle,  but 
most  commonly  adherent  to  the  nacrous  coat  of  the  sh*  11, 
which  on  that  account  is  termed  "  mother  of  pearl."  The 
species  of  bivalve  which  produces  the  most  valuable  pearls 
is  the  pearl  oyster  of  Ceylon,  MeUagrina  margartl{/era, 
I  Jim.  A  pure  pearl  Is  generally  spherical,  and  has  a 
white,  or  bluish,  or  yellowish  white  colour,  with  a  pecu- 
liar lustre  and  iridescence,  and  consists  of  alternating; 
concentric  layers  of  membrane  and  carbonate  of  lime. 
When  steeped  in  dilute  muriatic  acid,  the  carbonate  is 
decomposed  with  effervescence,  and  films  of  membrane 
remain  undissolved. 

Pearls  were  in  the  highest  possible  estimation  In  an. 
dent  Rome,  and  bore  an  enormous  price.  Prh 
culmcnaue  omnium  rervm  prctii,  marganUe 
(Plm.  Hi$t  Sat.  lib.  ix.  c.35  )  Their  price  in 
times  has  very  much  declined ;  partly,  no  doubt,  from 
changes  of  manners  and  fashions,  but  more,  prohablr. 
from  the  admirable  imitations  of  pearls  that  mar  be  ob- 
tained at  a  very  low  price.  According  to  Mr  MUburn. 
a  handsome  necklace  of  Ceylon  pearls 
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PEARLSINTEIL 

Urge  pea,  cost  from  170/.  to  300/. ;  but  one  of  pearls 
about  the  site  of  peppercorns  may  be  had  for  IV. :  the 
pearls  in  the  former  sell  at  a  guinea  each,  and  those  in 
the  latter  at  about  l».6rf.  When  the  pearls  dwindle  to 
the  site  of  small  shot,  they  are  denominated  $crd  pearls, 
and  are  of  little  value.  They  are  mostly  sent  to  China. 
One  of  the  most  remarkable  pearls  of  which  we  have  any 
authentic  account  was  bought  by  Tavcrnier.  at  Catifa, 
in  Arabia,  a  fishery  famous  in  the  days  of  Pliny,  for  the 
enormous  sum  of  10,000/  !  It  is  pear-shaped,  regular, 
and  without  blemish.  The  diameter  is  -63  inch  at  the 
largest  part,  and  the  length  from  2  to  3  inches.  It  Is  in 
the  po<  session  of  the  shah  of  Persia. 

The  pearl  oyster  is  fished  in  various  parts  of  the  world, 
parti i  ul.irlj  mi  the  « est  coast  ol  Ceylon  .  at  1  uli<  oreen, 
in  the  province  of  Tinnevclley,  on  the  coast  of  Coro- 
mandel  ;  at  the  Bahrein  Islands,  in  the  Gulf  of  Persia; 
at  the  Sooloo  Islands;  off  the  coast  of  Algiers  ;  off  St. 
Margarita,  or  Pearl  Islands,  In  the  West  Indies,  and 
other  places  on  the  coast  of  Colombia ;  and  in  the  Bay 
of  Panama,  In  the  South  Sea.  Pearls  have  sometimes 
been  found  on  the  Scotch  coast,  and  In  various  other 
places. 

The  pearl  fishery  of  Tuticoreen  is  monopolised  by  the 
F.ast  India  Company,  and  that  of  Ceylon  bv  government. 
But  these  monopolies  arc  of  no  value  ;  as  In  neither  case 
does  the  sum  for  which  the  fishery  is  let  equal  the  ex- 
penses Incurred  In  guarding,  surveying,  and  managing 
the  banks.  It  la  therefore  sufficiently  obvious  that  this 
system  ought  to  be  abolished,  and  every  one  allowed  to 
fish  on  paying  a  moderate  licenee  duty.  The  fear  of  ex- 
hausting the  banks  isqultc  ludicrous.  The  fishery  would 
be  abandoned  as  unprofitable  long  before  the  breed  of 
oysters  had  been  injuriously  diminished,  and  in  a  few 
rears  it  would  be  as  productive  as  ever.  Besides  giving 
fresh  life  to  the  fishery,  tbe  abolition  of  the  monopoly 
would  put  an  end  to  some  very  oppressive  regulations 
enacted  by  the  Dutch  more  than  a  century  ago.  ( For  full 
details  respecting  the  pearl  fishery,  see  the  Commercial 
Diet.) 

PEARLSINTER.  In  Mineralogy,  a  siliceous  mineral 
found  In  volcanic  tufa:  It  is  also  called  JfcrriiV. 

PEARL8TONE.  A  variety  of  obsidian,  a  volcanic 
product  of  a  pearly  lustre:  it  is  a  silicate  of  alumina. 

PEASTONE.  or  PISOLITE.  A  variety  of  limestone 
composed  of  globular  concretions  of  the  sise  of  a  pea 

PEAT.  The  natural  accumulation  of  vegetable  matter 
on  the  surface  of  lands  not  in  a  state  of  cultivation  ;  al- 
ways more  or  less  saturated  with  water,  and  generally 
abounding  in  modifications  of  extractive  matter,  varying 
with  the  nature  of  the  plants  of  which  the  peat  is  com- 
posed. 

Peat  is  generally  of  a  black  or  dark  brown  colour,  or, 
when  recently  formed,  of  a  yellowish  brown :  it  is  soft, 
and  of  a  viscid  consistence ;  but  it  becomes  hard  and 
darker  by  exposure  to  the  air.  It  is  generally  more  or 
less  mixed  with  earthy  substances.  When  steeped 
in  water  it  gives  out  a  brown  liquor,  more  or  less 
dark.  When  thoroughly  dried  it  may  be  set  fire  to. 
ami  burns  slowly,  giving  out  a  gentle  heat  without  much 
smoke.  This  smoke  communicates  a  peculiar  flavour  to 
all  the  articles  with  which  it  comes  In  contact ;  and  this 
flavour  Is  considered  a  characteristic  of  spirits  which 
have  been  distilled  in  vessels  heated  by  this  kind  of  fuel, 
and  also  of  malt,  corn,  and  fish  which  haw  been  dried  by 
It.  Peat  abounds  in  every  part  of  the  world,  but  more 
especially  in  the  cold  moist  climates  of  temperate  regions. 
It  covers  many  thousand  acres  in  Ireland,  and  in  the 
Highlands  and  western  counties  of  the  Lowlands  of  Scot- 
land, and  In  the  western  counties  of  England  ;  but  all 
these  bogs  are  rapidly  disappearing.  In  consequence  of 
being  drained,  and  having  their  surfaces  slightly  covered 
with  earth,  and  stirred  and  sown  with  grass  seeds. 


PECCAItr. 

In  Dumfrics-shire ;  and  such  irruptions  are  frequent  in  Ire- 
land. The  circumstances  favourable  to  the  growth  of 
neat  are  a  soil  alioundlng  in  springs,  a  flat  surface  or 
hollow  surrounded  by  hills,  and  a  moist  climate.  lienre 
pe..t- bogs  are  more  abundant  in  Ireland,  and  In  the 
western  counties  of  Scotland,  than  in  any  other  part  of 
the  British  empire. 

When  an  accumulation  of  peat  has  taken  place  in 
a  level  situation,  or  on  a  declivity  not  abounding  in 
springs,  the  matter  accumulated  Is  comparatively  dry, 
and  is  then  called  peat  moss.  One  of  the  most  remark- 
able peat  mosses  In  Britain  Is  the  Flanders  Moss,  in 
Stirlingshire.  It  rests  on  a  fiat  surface  of  excellent  al- 
luvial soil,  of  which  it  covers  about  4000  arres  Great 
part  of  this  peat  moss,  being  quite  light,  has  been  cut 
Into  small  pieces,  and  floated  off  by  means  of  a  stream 
of  water  to  the  sea;  thus  exposing  the  natural  soil,  and 
rendering  it  fit  for  culture.  This  operation  was  com. 
menced  at  Blair  Drummond,  towards  the  end  ..f  the  last 


menced  at  Blair  Drummond,  towards  tbe  end  or  the  last 
century,  by  the  celebrated  Lord  Karnes,  and  is  still  con- 
tinued by  his  son.  Mr.  Drummond. 

PEATS.  Peat  bog  cut  out  In  small  square  or  rectan- 
gular pieces,  and  dried  for  being  used  as  fuel.  These 
pieces  are  cut  out  with  light  spades  in  the  summer  season, 
spread  abroad  to  dry,  and  afterwards  carted  home  and 
put  up  in  stacks,  or  heaps,  which  are  thatched  to  exclude 
the  rain.  These  peats  are  afterwards  used  as  fuel,  not 
only  for  domestic  purposes,  but  for  burning  lime,  and  for 
heating  kilns  for  drying  corn,  Ac.  To  facilitate  the  drying 
of  peat,  the  water  Is  sometimes  pressed  out  of  the  square 
pieces  after  they  are  cut,  and  thrown  out  of  the  bog.  by 
a  compressing  machine,  which  also  renders  the  material 
more  compact  and  durable  in  the  fire.  Peats  are  also 
sometimes  charred  by  a  smothered  combustion,  so  as  to 
be  rendered  better  adapted  to  serve  as  a  substitute  for 
pit-coal,  coke,  or  charcoal,  in  smelting  iron  or  other 
g  steam,  Ac.    Attempts  have  been 


peaty  matter  accumulates  on  the  sides  of  decli- 
vities it  is  generally  comparatively  dry,  and  Is  then  called 
hill-prat  ;  but  when  peat  accumulates  on  hollow  places, 
or  on  flat  surfaces.  It  is  generally  thoroughly  saturated 


with  water,  and  is  then  called  peat-bog.  In  most 
the  principal  plant  which  forms  the  peaty  matter  is  the 
Sphagnum  palmtre  of  Limucus  ;  a  moss  which  is  common 
on  all  moist  peaty  surfaces  throughout  Kurope,  and  is 
frequent  in  many  parts  of  North  America.  This  moss 
continues  growing  upwards  from  the  points  of  the  shoots, 
while  decay  is  advancing  in  a  similar  manner  from  their 
lower  extremities  ;  thus  forming  a  thick  close  mass  of  ve- 
getable matter,  which  rots  below  as  it  increases  in  height. 
The  rotten  part  is  frequently  dug  out  and  dried,  to  be  used 
as  fuel,  or  to  be  mixed  with  dung  or  lime  and  rotU  * 
manure. 

When  peaty  matter  accumulates  on  a  surface 
abounds  in  springs,  the  water  sometimes  ooses  out  be 
neath  the  peat,  and  between  it  and  the  natural  soil,  in 
such  quantities  as  to  raise  up  the  layer  of  peat,  and  float 
it  off  to  a  distance  ;  sometimes  carrying  every  thing  be- 
fore It,  and  ending  by  burying  under  it  lands  in  a  state  of 
culture.  About  the  middle  of  the  l&th  century,  a  re- 
markable irruption  of  this  kind  took  place  near  Annan 


made  to  separate  a»trmg 
it  in  tanning  leather. 

PRAT  SOIL.  Peat  in  a  state  of  decomposition,  on 
which  corn  or  other  agricultural  crops  may  be  grown. 
The  process  of  turning  living  peat  Into  peat  soil  is 
greatly  facilitated  by  draining,  and  by  laying  earth  or 
lime  on  its  surface,  and  afterwards  mixing  the  earthy 
matter  with  the  peat  by  ploughing  or  digging.    In  this 


manner  every  kind  of  peaty  surface  may  be  rendered 
available  for  agricultural  purposes  ;  and  accordingly,  in 
Ireland,  in  Lancashire,  and  in  Ayrshire,  good  crops  of 
corn,  potatoes,  and  artificial  grasses  are  produced  on  the 
surface  of  peat  lands,  which  consist  of  a  layer  of  peat 
from  five  to  twenty  feet  In  depth.  The  plants  which 
thrive  best  on  the  surface  of  beds  of  peat  of  this  descrip- 
tion an*  those  which  extend  their  roots  Immediately 
under  the  surface.  Hence  few  trees  will  thrive  in  such 
soils,  with  the  exception  of  the  spruce  fir,  the  silver  fir, 
the  birch,  and  two  or  three  kinds  of  willows.  Peaty  soil 
Is  extensively  used  in  gardening,  in  the  culture  of  plants 
which  are  found  growing  on  this  soil  in  a  wild  state. 

Peat  from  wood,  or  woody  peat,  is  a  composition  of  the 
branches,  trunks,  and  roots  of  trees,  with  their  leaves, 
and  the  shrubs  and  plants  which  have  grown  up  among 
them,  which  have  lain  so  long  in  water  as  to  have  de- 
cayed into  a  mass  soft  enough  to  be  cut  with  a  spade. 
The  colour  is  a  blackish  brown,  like  that  of  mossy  peat ; 
and  It  may  be  used  as  manure,  for  fuel,  and  for  the  growth 
of  plants.  Peat  of  this  description  is  found  In  some  parts 
of  Holland,  and  also  In  the  Vale  of  Kennett,  in  Berkshire ; 
but  Is  most  abundant  in  North  America,  where  it  forms 
the  soil  in  which  many  of  the  plants  nnd  trees  of  that 
country  thrive  with  the  greatest  vigour.  Wherever  it 
can  lie  found,  it  is  the  most  suitable  of  all  kinds  of  peat 
for  garden  purposes.  This  kind  of  peat  is  frequently 
burned  for  its  ashes,  both  In  Britain  and  Holland  ;  and 
these,  from  the  alkali  they  contain,  are  found  an  excellent 
manure. 

teat,  tandy,  or  sandy  peat,  is  mossy  peat  in  a  state  of 
decay  or  mould,  naturally  mixed  with  sand  brought  over 
It,  trom  soil  lying  above  its  level,  or  by  the  overflowings 
of  rivers.  It  is  used  In  gardening  for  the  same  purposes 
as  heath  soil. 

PE'BBLES.  A  term  applied  to  rounded  nodules,  espe- 
cially of  siliceous  minerals,  such  as  rock-crystal,  agates, 
&c.  Among  opticians  the  term  pebble  generally  means 
the  transparent  and  colourless  rock-crystal  or  quarts 
(pure  silica),  which  is  used  as  a  substitute  for  glass  in 
spectacles :  its  extreme  hardness  renders  it  more  durable, 
and  little  apt  to  be  scratched. 

PE'CL'AKl.  A  Pachydermatous  quadruped  allied  to 
the  hog  ;  but  genetically  distinguished  by  the  absence  of 
the  outer  toe  of  the  hind  foot,  and  the  presence  of  a  pe- 
culiar gland,  which  exudes  its  secretion  by  an  orifice 
situated  on  the  back  ;  whence  Cuvier  devised  the  name 
Dicotylet  (two  navels)  for  the  genus.  The  incisor  and 
molar  teeth  resemble  those  of  the  bog,  but  the  canines 
do  not  project  from  the  mouth.  Tbe  metacarpal  and 
metatarsal  bones  of  their  two  middle  and  largest  toes  am 
confluent,  as  in  the  Ruminants;  with  which  their  stomach 
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PECHBLEND. 

r]*o,  divided  into  t lin  o  compartment*  with  caeca!  append* 
age*,  presents  a  marked  analogy.  Two  species  ui  pee- 
cari  are  known,  both  natives  of  South  America ;  viz.  the 
collared  pcccarl  (DicotyUi  torquatut),  and  the  white* 
lipped  peccari  (  Die.  lahtatut,  l'nv.1. 

PECHBLEND,  or  P1TCHBLEND.  An  ore  of  ura- 
nium. 

PECK.  A  measure  of  capacity  containing  two  gallons, 
or  the  fourth  part  of  a  bushel.  The  imperial  peck  coo* 
tains  i54  M  cubic  inches.   See  Mkascre. 

PE'CORA.  (Lat.pccus,  a  iheep.)  The  name  given 
by  Linnaeus  to  an  order  of  Mammals  eorrenponding  with 
the  Kuminantia  of  Cuvier. 

PECTEN  (Lat.  a  comb),  in  Comparative  Anatomy. 

and  extending.  In  the  eyes  of  birds,  from  the  back 
of  the  retina  through  the  vitreoui  humour  to,  or  near  to, 
the  crystalline  lens,  where  it  mostly  terminates  in  a  point. 
This  organ  resembles  a  flattened  conical  bag,  whence  it 
is  alto  termed  "  marsupiuro." 

In  Zoology,  the  name  is  applied  to  the  genus  of  bivalve 
shells  commonly  called  "  clams. "  They  have  a  hinge 
like  that  of  the  oyster ;  but  have  been  removed  on  ac- 
count of  their  shell  being  inequivalve,  semicircular, 
always  regularly  marked  with  ribs,  which  radiate  from 
the  summit  of  each  valve  to  the  circumference,  and  fur- 
nished with  two  angular  productions,  called  "ears,"  which 
widen  the  sides  of  the  hinge. 

The  animal  is  chiefly  remarkable  for  the  little  dark 
green  metallic  globule  which  terminates  most  of  the 
tentacles  of  the  exterior  row  of  those  at  the  circumference 
of  the  mantle.  These  specks  are  conjectured  to  he  rudi- 
ment*! ogam  of  vision,  whence  Poll  was  Induced  to  call 
the  soft  parts  of  the  pecten  "argus." 

PE'CTIN.  (Gr.tmaw.coflgM/rtfc-rf  )  Also  termed  Pec. 
tic  Acid.  The  gelatinising  principle  of  certain  vegetables,  j 
such  as  currant*,  apples,  etc.  It  may  be  abundantly  ob- 
tained from  some  of  the  esculent  roots,  especially  carrots, 
whence  their  excellence  as  an  ingredient  In  soup.  To 
obtain  it  from  this  source  the  carrots  are  rasped,  and  the 
pulp  strongly  pressed,  so  as  to  render  it  as  dry  as  pos- 
sible ;  in  this  state  It  is  wa»hed  in  repeated  portions  of 
cold  soft  water,  till  all  soluble 
from  it.  The  pulp  thus  prepared  it 
parts  of  bicarbonate  of  potash  to  every  100  of  the  washed 
pulp  ;  the  decoction  is  filtered,  and  chloride  of  calcium 
added  to  it.  which  forms  a  bulky  precipitate  or  prctate 
of  time  i  this  is  well  washed,  and  the  lime  removed  by 
very  weak  muriatic  acid.  Pectin,  or  poetic  arid,  thus 
obtained.  Is  In  the  form  of  a  jelly,  which  forms  insoluble 
compounds  with  the  earths  and  several  of  the  other  me- 
tallic oxides.  It  seems  doubtful  whether  this  jelly  is  not 
a  product,  resulting  from  the  action  of  the  alkaline  car- 
bonate of  the  lignin  of  the  carrot.  It  must,  however,  be 
easily  formed  ;  for  when  carrots  are  stewed  or  boiled  for 
a  length  of  time,  they  become  very  gelatinous.  When 
pectic  acid  is  boiled  in  a  strong  solution  of 
alate  of  potassa  is  produced. 

PECTIN  A'TUM  TECTUM.  (Lat.  pecten.  a  comb.) 
In  Architecture,  a  roof  which  has  obtained  this  name 
from  its  shape  resembling  that  of  a  comb,  and  contrived 
to  throw  off  the  rain  water  in  two  ways. 

PECTIN IBRANCH I ATES,  Pectimbranchiata.  (Lat. 
pecten,  and  branchia,  gills.)  The  name  given  by  Cuvier 
to  hi*  sixth  order  of  Gastropods.  It  is  the  most  extensive 
division  of  that  class,  since  it  includes  almost  all  the 
spiral  univalve  shells,  as  well  as  several  which  arc  merely 
conical.  The  order  is  thus  characterised  by  Cuvier  :  — 
"  The  branchiae,  composed  of  numerous  leaflets  or  fringes, 
ranged  parallel  like  the  teeth  of  a  comb,  arc  affixed  in 
two  or  three  lines  (according  to  the  genera)  to  the  floor 
of  the  respiratory  cavity,  which  occupies  the  last  whorl 
of  the  shell,  and  which  communicates  outwards  by  a 
wide  aperture  between  the  margin  of  the  cloak  and  the 
body.  Two  genera  only  —  Cgclostoma  and  Heiicfna  — 
have,  instead  of  branchia-,  a  vascular  network  clothing 
the  celling  of  the  cavity,  in  all  respects  the  same  as  that 
'  they  are  the  only  ones  which  respire 
rater  being  the  medium  of  respiration 
to  all  the  "rest." 

All  the  Pectinlbranchlates  have  two  ten  taenia  and  two 
eyes,  raised  sometimes  on  pedicles  ;  a  mouth  in  the  form 
of  a  proboscis,  more  or  less  lengthened  ;  and  separate 
sexes.  The  penis  of  the  male,  attached  to  the  right  side 
of  the  neck,  cannot  In  general  be  drawn  within  the  body, 
but  is  reflected  into  the  branchial  cavity ;  it  is  sometimes 
very  large.  Tl»e  Paiudina  alone  has  the  organ  concealed, 
and  it  cornea  out  through  a  hole  pierced  In  the  right  ten- 
taculum  ;  the  rectum  and  the  oviduct  of  the  female  also 
creep  along  the  right  side  of  the  branchial  cavity ;  and 
there  is  between  them  and  the  branchiae  a  peculiar  organ, 
composed  of  cells  filled  with  a  very  viscous  fluid,  the  use 
of  which  U  to  form  a  common  envelop  for  the  incloture 
of  the  eggs,  and  which  the  animal  dpposits  within  them. 
The  form  of  that  envelop  is  often  very  complicated  and 
—  remarkable. 
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PEDESTAL. 

The  tongue  is  armed  with  little  hooka  (or  curved  spf- 
nules),  and  wears  down  the  hardest  bodies  by  slow  and 
oft-repeated  frictions. 

The  grand  difference  between  these  animals  lies  In  the 
presence  or  absence  of  the  canal  formed  by  the  prolong- 
ation of  the  margin  of  the  branchial  cavity  on  the  left 
side,  and  which  passes  along  a  similar  canal  or  sinus  ra 
the  shell,  to  enable  the  animal  to  breathe  without  lc 
iU  shell.  There  is  also  this  distinction 
nera,  that  some  want  the  operculum  ; 
vary  in  the  filaments,  fringes,  and  other 
deck  the  head,  the  foot,  or  the  cloak. 

PE'CTORALS,  or  PECTORAL  FINS.  (Lat-  pectus, 
the  breast. )  The  anterior  and  lateral  pair  of  fins,  which 
represent,  in  fishes,  the  fore  legs  or  anterior  members  of 
other  vertebrate  animals. 

PECULATION.   (Lat.  peculimm.  )    A  term  of  the 
Roman  law,  rendered  in  that  of  France  by  conclusion. 
The  embesxlement  by  a  public  officer  of  public 
Peculation,  in  the  Roman  law,  also  comprehended  offences 
relating  to  the  coin. 

PKCU'LI  AR.  In  Ecclesiastical  Law.  an  exempt  juris- 
diction, which  is  not  under  the  ordinary  of  the  diocc**, 
but  has  one  of  Its  own.  They  are,  —  royal,  of  which  the 
king  Is  ordinary  (peculiars  of  archbishops,  bishops,  deans, 
chapters,  prebendaries,  and  the  like  ;  to  which  were  for- 
merly added  peculiars  of  monasteries,  the  jurisdiction 
over  which,  by  31  H.8.  c.  13.,  was  granted  to  the  ordinary 
within  whose  diocese  they  were  situate,  or  to  such  per- 
sons as  the  king  should  appoint. 

PE'CULIUM.  (Lat.)  In  the  Roman  Law.  the  property 
which  a  slave  might  acquire  independent  of  the  control 
of  his  master.  This  property  was  frequently  permitted  to 
accumulate,  so  as  to  enable  the  slave  to  purchase  his 
freedom.  The  son  being,  on  the  principles  of  the  Roman 
law.  unemancipated  during  the  lifetime  of  his  father, 
whatever  property  he  might  acquire  appertained  in  strict- 
ness to  the  latter ;  but,  by  degrees,  certain  species  of 
property  acquired  by  the  child  obtained  the  title  and 
character  of  pecvlia.  Of  these,  however,  the  only  one 
which  was  absolutely  the  child's  was  that  which  the  son  ac- 
quired in  military  service  (peculiumcastrense).or  in  | 
service  of  any  kind,  which  by  a  legal  fiction  was  i 


as  equivalent  to  military. 
PR'DAGOCUE.(Gr 


•  mlmyrytc  i 
*y*ryat,  leader.)  Among  the  ancient  Greeks,  a 
charged  with  the  personal  care  of  a  boy  from  the  e* 
age  after  infancy  (from  the  milk,  in  the  loose  phrase  of 
Plutarch  ;  from  about  the  age  of  seven,  as  it  Is  more  ac- 
curately stated  by  /Efchincs)  until  he  became  a  youth 
<  uti'xxuy),  r.  c.  until  the  seventeenth  or  twentieth  year. 
The  pedagogue's  duty  was  to  attend  his  charge  on  all 
occasions  when  he  left  his  father's  house  ;  to  the  lecture 
rooms  of  masters,  the  theatre,  &c.  (See  <  -penally  Plato, 
Si/mpos.)  lie  was  also  intrusted  with  the  duty  of  In- 
structing and  disciplining  the  child  in  inferior  branch < » 
of  education  and  ordinary  manners.  He  was,  conse- 
quently, of  a  very  superior  order  of  common  slave*,  and 
rau»t  be  understood  as  excepted  when  Aristotle  recom- 
mends that  a  child  should  be  left  to  converse  as  little  as 

rossible  with  persons  of  the  servile  class.  (.Politic  vil. 
56.)  The  custom  of  entrusting  children  to  slaves  in  this 
manner  was  common  in  other  Grecian  states ;  the  Fa- 
mans  also  employed  a  slave  for  similar  purposes, 
the  title  of  custos  or  magi  tier. 

In  modern  tiroes,  and  especially  in  Germany,  the  • 
pedagogic  is  used  to  signify  the  science  or  art  of  educa_ 

PEDAL  HARMONIES.  In  Music,  the  same  as  Organ 
Point,  which  see. 

PI  1) A  l. ma  m  ill.   A  TurkUh  officer,  wbc 
consists  in  looking  after  the  Interests  of  the 
cases  of  legacies.  The  Ottoman  tn 
this  officer  a  tithe  of  all  bequests  made  to  heirs  i 

PE'DALS  (Lat.  pes.  a  foot),  in  such  m 
strum  en  U  as  the  organ,  harp,  and  pianoforte, 
keys  acted  on  by  the  feet  of  the  performer  (whence  the 
name),  to  modify  the  tone  of  these  respective  instruments, 
or  levers  acting  on  the  swell  of  the  organ,  and  on  the 
stops.  The  Invention  of  the  pedals  or  foot-keys  of  tho 
organ  is  attributed  to  a  German  named  Bernhard.  who 
lived  in  the  15th  century.  It  was  long,  however,  before 
their  utility  and  Importance  were  acknowledged  by  other 
nations  ;  and  it  is  a  singular  fact  that  though  England  was 
the  first  to  introduce  the  organ  generally  into  the  churrh. 
she  was  the  last  to  adopt  this  invention.  Within  the  la>t 
twenty  years  many  improvements  have  been  made  in  the 
construction  of  pedal*,  and  few  organs,  except  those  of 
small  dimensions,  are  now  buUt  without  them.  Sc* 
Organ. 

PE'DATE.  In  Botany,  a  palmate  leaf,  with  the  two 
lateral  lobes  themselves  divided  into  smaller  segments, 
the  midribs  of  which  do  not  run  directly  into  the 
common  central  point ;  as  in  the  leaf  of  Arum  dracun- 
cuius . 

PB'DESTAL.  (Lat.  pet,  afoot.)  In  Architecture,  the 
substruction  to  a  column  or  wall.    The  comr, 
of  a  pedestal  are  three ; 
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PEDICEL. 

The  whole  height  of  a  pedestal  It  from  one  quarter  to 
one  third  of  the  height  of  the  column,  with  its  entabla- 
ture. 

PE'DICEL.  (Lat.  vet.)  One  of  tho  ramification!  of 
that  nart  of  a  flower  caned  the  peduncle. 

PEDICE'LLATES,  Pedkellata.  (Lat.  pet.)  The 
name  of  an  order  of  Echinoderm*.  comprehending  thoie 
which  hare  the  vesicular  pedicellate  organs,  which  are 
termed  feet  in  this  class,  but  which  project  from  various 
parts  of  the  surface  of  the  body. 

PE'DIMANES,  Pedimani.  (Lat.  pes,  and  manus,  a 
hand. )  The  name  of  a  family  of  Marsupial  animals,  of 
which  the  opossum  (Didelphts)  is  the  type;  they  are 
distinguished  by  the  opposable  property  of  the  hinder 
thumb  or  hallux,  the  fore  feet  being  organized  like  those 
of  ordinary  Unguictilate  quadrupeds. 

PE'DIMENT.  (Lat.  pes.)  In  Architecture,  the  low 
triangular  mass  representing  the  gable  of  a  roof  over 
the  front  of  a  building,  portico,  door,  window,  Ac.  ; 
though  sometimes  these  ornaments  are  terminated  up- 
wards by  segments  of  circles.  A  pediment  Is  frequently 
ornamented  with  sculpture.  The  heights  of  pediments 
are  seldom  more  than  two  ninths  of  their  width. 

PE'DIPALPS.  Penipalpi.  (Lat.  pes;  and  palpo,  / 
fret.)  A  name  given  to  a  tribe  of  pulmonary  Ararhnl- 
dans,  comprehending  those  which  have  the  feelers  in  the 
form  of  pincers,  or  armed  with  a  dldactyle  claw  ;  as  the 
scorpions. 

PEDLAR.  See  Hawker. 

PEDO'METER,  or  PODOMETER.  (Or.  wmn,  the 
foot,  and  ^utn>,  measure.)  An  instrument  for  the  pur- 
pose of  registering  the  number  of  paces  taken  by  a  man 
fn  travelling  or  walking,  whence  the  distance  is  ascer- 
tained. It  Is  usually  In  the  form  of  a  watch,  and  receives 
Its  movement  from  the  motion  of  the  body,  so  that  it  ad- 
vances one  division  at  each  step.  The  number  of  divi- 
sions may  he  noted  by  an  index  or  hand,  in  the  same 
m.-inner  as  the  number  of  vibrations  of  a  watch-balance. 
The  best  construction,  or  rather  the  only  one  now  used 
In  this  country,  is  that  of  Mr.  Payne,  watchmaker,  of  Bond 
Street.    See  Pkramdtlatob. 

PEDU'NCULATES,  Peduneulata.  The  name  of  an 
order  of  Cirri peds,  comprehending  those  which  have  the 
body  supported  by  a  flexihle  tubular  stem. 

PEDU'NCULUS.  (Lat.  pes,  a  foot.)  That  part  of  a 
branch  or  stem  that  Immediately  bears  the  flowers. 

PEEP-O-DAY  BOYS.  The  well-known  appellation 
of  certain  insurgents  who  appeared  in  Ireland  in  1 7tK. 
They  obtained  this  name  from  visiting  the  houses  of  their 
antagonists,  called  defenders,  at  break  of  day  in  search  of 
arms. 

PEER.  (From  the  Latin  par,  French  pair. )  Equal, 
which  meaning  it  still  retains  in  the  language  of  tho  com* 
moo  law,  as  trial  by  jury  is  said  to  be  by  the  peers,  or 
equals,  of  the  defendant.  In  this  sense,  the  name  remains 
as  a  relic  of  feudal  institutions,  according  to  which  every 
rank  of  society  formed  an  ass«»c1ation  for  the  purpose  of 
mutual  defence  and  the  decision  of  disputes  ;  as  the 
tenants  of  a  lord  paramount  or  inferior,  who  met  as 
equals  (pares  curia?)  in  the  court  over  which  he  presided. 
Ilcnee,  in  the  French  monarchy,  the  highest  vassals  of 
the.  crown  formed  a  rank  apart,  and  were  called  pares  or 
peers  with  reference  to  each  other  ;  and  the  designation 
became  a  title  of  honour.  The  peers  of  France  differed 
in  number  at  different  periods  of  the  early  French  mo- 
narchy, as  their  domains  became  united  to  the  crown ; 
but,  according  to  heraldic  theory,  there  are  six  temporal, 
— the  Dukes  of  Burgundy,  Aquitaine.and  Normandy,  and 
Counts  of  Flanders,  Toulouse,  and  Champagne ;  and  six 
spiritual.— the  Archbishop  of  Ilhelms,  and  the  Bishops  of 
Laon,  Beauvals,  Noyon,  Chalons,  and  Langrcs.  In  later 
times  new  peerages  were  created,  as  the  duchy  of  Brit- 
tany and  counties  of  Artols  and  Anlou.  At  last  the  title 
remained  as  a  simple  dignity  ;  and  Louis  XIV.  Increased 
the  num' 
Isjat  they 

leges  except  precedence. 
On  the  restoration  of  Louis  XVIII. 
wa»  established  in  France  on  the  model  of  that  of  Eng- 
land, but  was  abolished  In  1831  ;  and  the  members  of  the 
present  chamber  of  peers  are  nominated  for  life  by  the 
people.  For  the  history  and  privileges  of  the  English 
peerage,  see  Parliament.  There  is  a  curious  analysis 
of  the  English  peerage  in  the  Quart.  Review,  vol.  41. 

PE'GASUS.  In  Creek  mythology,  a  winged  horse, 
produced  by  Neptune ;  or,  according  to  some  authors, 
which  sprung  from  the  blood  of  Medusa  when  Perseus 
cut  off  her  head.   See  B&LLSRomoN. 

Psoases.  This  name  Is  applied,  in  Zoology,  to  a 
genus  of  Lophobranchiate  fishes  with  large  pectoral  6ns, 
by  means  of  which  they  are  enabled  to  take  short  salta- 
tory flights  through  the  air. 

Peoasi's.  One  of  the  4ft  ancient  constellations  of 
Ptolemy,  situated  in  the  northern  hemisphere. 

PELA'GIANISM.  The  religious  system  promulgated 
by  Pelagius,  a  British  monk  of  the  fifth  century,  who 
after  attaining  to  considerable  notoriety  in  his  own  day, 


ber  of  dukes  and  peers  (dues  et  pairs)  until  at 
amounted  to  thirty-seven.  They  had  no  prlvl- 
:ept  precedence,  and  a  sent  in  the  parliament. 


PENATES. 

by  first  eliciting  the  discussion  of  the  great  questions 
respecting  grace  and  predestination,  has  succeeded  In 
bequeathing  his  name  as  a  designation  in  all  after  ages  for 
those  who  have  hekl  the  extreme  opinions  by  which  he 
was  distinguished.  Ills  tenets  are  thus  clearly  stated  by 
a  modern  writer :  — "  1 .  That  the  sins  of  our  first  parents 
are  imputed  to  themselves  alone,  and  not  to  their  pos- 
terity ;  that  we  derive  ho  corruption  from  their  fate; 
that  we  Inherit  no  depravity  from  our  origin,  but  enter 
Into  the  world  as  pure  and  unspotted  as  Adam  at  hi*  cre- 
ation. It  was  a  necessary  inference  from  this  doctrine 
that  inf.mt  baptism  is  not  a  sign  or  teal  of  the  remission 
of  sins,  but  only  a  mark  of  admission  into  the  kingdom 


of  sins,  but  only  a  mark  of  admission  into  the  kingdom 
of  Christ.  2.  That  our  own  powers  are  sufficient  for  our 
own  Justification  ;  that  as  by  our  own  free  will  we  run 
Into  sin.  so  by  the  same  voluntary  exercise  of  our 


faculties  we  are  able  to  : 

selves  to  the  highest  degree  of  virtue  and  piety  ;  that  w« 
are  indeed  assisted  by  that  external  grace  of  God  which 
has  taught  us  the  truths  of  revelation,  which  opens  to  us 
our  prospects,  and  enlightens  our  understanding,  and  ani- 
mates our  exertions  after  holiness ;  that  the  internal  or 
immediate  operation  of  the  Holy  Spirit  Is  not  necessary 
either  to  awaken  us  to  religious  feeling,  or  to  further  us  In 
our  progress  towards  holiness ;  In  short,  that  man,  by  the 
unassisted  agency  of  his  natural  perfections,  under  the 
guidance  of  his  own  free  will,  Is  enabled  to  work  out  his 
own  salvation."  (Haddington's  Hist,  of  ike  Church.) 
These  opinions  were  formally  condemned  by  a  decree  of 
Pope  Zosimus,  about  41H,  and  again  by  the  council  of 
Ephesus,  in  431.  Their  principal  opponent  was  the  fa- 
mous Augustin,  who,  iu  the  course  of  his  arguments 
against  them,  advanced  an  explanation  of  the  questions 
Involved  in  the  discussion,  which  has  been  stigmatised 
as  leading  directly  to  the  opposite  extreme  of  fatalism. 
(See  Mosheim,  vol.  11.  cent. 5.)  The  Pelagian  opinions 
respecting  original  sin  are  condemned  in  the  9th  article 
of  the  English  church. 

PELECA'NIDiE.  The  name  of  a  family  of  swimming 
birds,  of  which  the  pelican  ( Pelicanus)  Is  the  type. 

PELLA'GRA.  (Lat.  pellls.  the  skm,  and  ssger,  sick.) 
A  disease  of  the  skin  somewhat 
tiasis,  and  occasionally  producing 
derangement  It  is  endemic  lu  certain  districts  of  Italy, 
especially  in  the  Milanese. 


PE'LLICLE.  (Lat.  pellls,***.)  A  thin  mem  bra  i 
In  Chemistry,  the  term  is  applied  to  the  film  of  salt 


or 


during  evaporation. 

PE'LLITORY  OF  SPAIN.  The  root  of  the  A  ml  kern  is 
pprethrum.  It  has  a  pungent  flavour,  and  when  chewed 
promotes  the  flow  of  saliva,  and  Is  often  useful  In  toothach. 

PE'LTA.  (Lat.  a  shield.)  in  Botany,  a  term  used  In 
describing  lichens  to  denote  a  flat  shield  without  any 
elevated  rim,  as  in  the  genus  Pellidea. 

PELTA'ST  y  Light-armed  Infantry  were  so  named 
amoug  the  Greeks,  from  carrying  the  pelta  or  target. 
(See  Mem.  de  f  Ac.  des  Inter.,  vol.  xxxil.) 

PE'LTATE.  (Lat.  pelta.  a  shield.)  A  leaf  or  any 
other  organ  which  Is  fixed  to  the  stalk  by  the  centre,  or 
by  some,  point  distinctly  within  the  margin,  as  in  the 
7 ropecolum. 

PE'LTRY.  (Germ,  pelts,  from  Ijit.  pellls.  a  situ.) 
The  name  given  to  the  skins  of  different  kinds  of  wild 
animals  found  In  high  northern  latitudes,  particularly  In 
America ;  such  as  the  beaver,  sable,  wolf,  bear,  Ac. 
When  the  skins  of  such  animals  have  received  no  pre- 
paration, they  are  termed  peltry ;  but  when  the  Inner 
side  has  been  tanned  by  an  aluminous  process,  they  aro 
denominated  furs. 

PE'LVIS.  (Gr.  «riXi*.  *t  burst.)  The  inferior  part  of 
the  abdomen,  the  bony  circumference  of  which  Is  formed 
by  the  two  ossa  innominata,  the  sacrum,  and  the  pi 
coccygis.  It  contains  the  rectum,  the  urinary  bladder, 
and  internal  organs  of  generation. 

PE'MPHIGtJS.  (Gr.  *tu+l,  a  reticle.)  A  fever  at- 
tended by  almond-shaped  vesicular  eruptions. 

PENALTY  (Lat.  pcena,  punishment).  Is  of  three 
kinds,  says  Lord  Coke;  ixena  pecuniaria.  parua  cor. 
poralis,  and  poena  eeilti.  Where  any  thing  Is  prohibited 
by  statute  under  a  penalty.  If  the  penalty,  or  part  of  It.  be 
not  appointed  by  the  statute  to  the  informer,  it  goes  to 
Jhe  crown.  Peual  statutes  are  to  be  construed  strictly. 
See  STATtrra. 

PE'NANCE.   See  PeNtTiwct. 

PENA'TES.  The  household  gods  of  the  ancient 
Italians,  who  presided  over  families,  and  were  worshipped 
in  the  interior  of  each  dwelling.  The  term  Is  derived 
from  penitus,  within.  Penates  Is  in  fact  a  generic  term, 
comprising  in  Its  strict  sense  all  the  gods  worshipped  In 
the  interior  of  the  house,  and  consequently  including  the 
Lares,  with  whom  they  are  continually  mentioned  In  con- 
Junction.  The  number  and  names  of  the  Penates  were 
Indeterminate.  As  there  were  public  as  well  as  domestic 
Lares,  so  there  were  public  Penates,  who  exercised  a  ge- 
neral influence  over  the  destinies  of  the  whole  Roman 
people.  Thus  Tacitus  relates,  that "  dr  lubruin  Vest*  cum 
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PENCIL. 

Penatibus  popull  Romanl"  «u  consumed,  along  with 
other  very  ancient  temples,  in  the  great  fire  during  the 
reign  of  Nero.  But  the  terra  may.  perhaps,  be  considered 
an  belonging  to  the  rhetorical  style  of  that  author,  and  to 
tignify  merely  the  tutelary  god  of  the  republic. 

The  subject  of  the  domestic  deities  of  the  Romans,  the, 
Lares  and  Penates,  is  involved  In  great  obscurity,  from 
the  conflicting  statements  of  the  classic  authors  respecting 
them.  Those  who  wish  to  see  the  question  Investigated 
in  all  its  bearings  may  consult  Mutter's  Etruscan*,  vol.  il. 
p  90.4  c. ;  Jaekcl,  lie  Diis  Domcsticis ;  Hartong,  Religion 
dec  Homer.  Ac.  (See  also  the  notes  by  Prof.  Ramsay 
of  Glasgow,  appended  to  his  valuable  little  work  entitled 
Elegiac  Ertnuts  fr<»n  Tibultu*  and  Ovid,  ,nth  English 
Intruducttons  and  Seles,  Vimo.lMO.) 

PE'NCIL.  (Lat.pcnicillum.)  In  Painting.  Drawing, 
&c,  the  instrument  wherewith  the  colours  are  applied. 
Pencils  arc  of  various  sorts,  sixes,  and  materials,  suited 
to  the  nature  of  the  work.  The  Mack  b  ad  pencil  is  made 
of  long  slips  of  black  lead  (plumbago  or  graphite),  in- 
closed in  cylindrical  pieces  of  cedar,  and  is  too  well 
known  to  need  further  description. 

PENCIL  OF  LIGHT,  in  Optics,  is  a  collection  of 
the  rays  or  evanescent  streams  of  light  converging  to  a 
point,  as  the  focus  of  a  lens  or  mirror. 

PE'NDANT.     (Lai.  pendo,  /  hang.)     In  Gothic 
Architecture,  an  ornamented  polygonal  piece  of  stone  or  j 
timber  hanging  down  from  the  vault  or  roof  of  a  building,  j 
Of  stone  pendants  some  exquisite  examples  may  be  seen  j 
in  Henry  VH.'s  Chapel  at  Westminster.     In  ancient 
writers  the  springers  of  arches,  which  rest  on  shafts  or 
corbels,  are  called  pendants. 

Pendants  of  a  Ship,  arc  those  streamers  or  long  colours 
which  are  split  or  divided  into  two  parts  ending  in  points, 
and  hang  at  the  mast  head  or  at  the  yard-arm  ends. 

Pk'ndant.  In  Painting.  &c,  a  picture  or  print  which, 
from  uniformity  of  size  and  subject,  seems  to  hang  up  a* 
a  companion  to  another.  The  term  may  also  be  applied 
to  bassi  rilievi  of  similar  sixes. 

Pendant  Is  also  the  general  term  for  all  kinds  of  orna- 
ments worn  in  the  ears  by  both  sexes  in  savage,  and  by 
females  chiefly  in  civilised  countries;  usually  termed 
cur-rings,  which  see. 

FENDE'NTIVE.  (Lat.  pendo.  /  hang.)  la  Archi- 
tecture, the  portion  of  a  vault  be- 
tween the  arches  under  a  dome. 

the  French  fourche,  or 
pttered  a  in  the  diagram, 
will  be  seen  that  it 
falls  at  its  superior  part  into  a 
circle  Inscribed  in  the  square  formed  on  the  plan  of  the 
four  arches.  Hence  it  is  obvious  that  a  dome  may  be 
formed  by  means  of  pendentives  over  any  regular  polygon. 

PE'NDULUM.  (Lat.  pendulus  ;  from  pendo.  / hang.) 
If  any  heavy  body,  suspended  by  an  Inflexible  rod 
from  a  fixed  point,  be  drawn  aside  from  the  vertical 
podtlon,  and  then  let  fall,  it  will  descend  In  the  arc  or  a 
circle  of  which  the  point  of  suspension  is  the  centre.  On 
reaching  the  vertical  position  it  will  have  acquired  a  Te- 
locity equal  to  that  which  it  would  have  acquired  by 
falling  vertically  through  the  versed  sine  of  the  arc  it  has 
described,  in  consequence  of  which  it  will  continue  to 
move  in  the  same  arc  until  the  whole  velocity  is  de- 
stroyed ;  and,  if  no  other  force  than  gravity  acted,  this 
would  take  place  when  the  body  reached  a  height  on  the 
opposite  side  of  the  vertical  equal  to  the  height  from 
which  It  fell.  Having  reached  this  height  It  would  again 
descend,  and  so  continue  to  vibrate  for  ever ;  but  in  con- 
sequence of  the  friction  of  the  axis,  and  the  resistance  of 
the  air,  each  successive  excursion  will  be  diminished, 
and  the  body  soon  be  brought  to  rest  In  the  vertical  posi- 
tion. A  body  thus  suspended,  and  caused  to  vibrate,  is 
called  a  pendulum;  and  the  passage  from  the  greatest 
distance  from  the  vertical  on  the  one  side,  to  the  greatest 
distance  on  the  other,  is  called  an  oscillation. 

In  order  to  investigate  the  circumstances  of  the  motion, 
the  body  must  be  regarded  as  a  gravitating  point,  and  the 
inflexible  rod  as  devoid  of  weight.  This  Is  denominated 
the  simple  pendulum  :  and  the  problem  to  be  resolved  is 
to  determine  the  motion  of  a  point  constrained  to  move 
in  a  circular  arc  in  virtue  of  the  accelerating  force  of 
terrestrial  gravity. 
Let  C  be  the  fixed  point.  A  D  B  the  arc  described  by 
the  pendulum,  C  D  the  vertical,  and  P 
the  place  of  the  pendulum  at  a  given  in- 
stant. Draw  P  E  perpendicular  to  C  D, 
put  D  E  —  x, 

"  arc 

Im 

the 

time  of  descent  through 
of  the  circle  being  u***2lx-*\  we 

have  the  differential  equation  rfs=  ,  m,ArSi  ;and,by 


PENDULUM, 
which  a  body  would  acquire  in  falling  through  II  E.  or 
equal  to  <J  ig  H  E  (g  being  the  accelerating  force  of  grs- 

vity) :  therefore  »-  Sig  (*  -  *)•  But<ff=-^:  there- 
fore, on  substituting  the  values  of  d  s  and  r  above  given, 
we  get  the  equation 

/   ^  d  i  

d/'=V/27   <✓{(*- .0(2 
This  equation,  being  developed  and  Integrated,  gives  the 
time  of  descent  from  A  to  D,  or  the  time  of  a  semi-oscil- 
latlon.  as  follows  (»  being  the  ratio  of  the  circumference 
to  the  diameter,  or  =  3M4I39):  — 

When  the  arc  of  vibration  is  small,  it  is  only  necessary 
to  take  account  of  the  first  two  terms  of  the  tenes ; 
whence  the  time  of  a  whole  oscillation  from  A  to  B, 
which  wc  shall  denote  by  T.  is  given  by  the  formula  — 

T-^J»(l+r/)' 

and  if  the  arc  is  so  small  that  *  (its  verted  sine)  becomes 

evanescent  in  comparison  of  *  I,  w  c  have  simply  T  ■«*  »  - 

Whence  it  appears  that  the  time  of  an  oscillation  in  an 
infinltclv  small  arc  is  directly  as  the  square  root  of  the 
length  of  the  pendulum,  and  ^aversely  as  the  square  root 
of  the  accelerating  force  of  gravity. 

Suppose  gravity  to  be  a  constant  force  (as  it  is  at  any 
given  place  on  the  earth's  surface),  the  time  of  oscillation 
is  proportional  to  the  square  root  of  the  length  of  the 
pendulum  ;  consequently,  if  T'  denote  the  time  of  oscil 
lation  of  a  seconds'  pendulum,  and  /'  its  length,  we  » 
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and  put  D  E«x.  E  P=y.  the  arc  l) 
n«,  D  II  (the  versed  sine  of  the  a 
DA)«»*,and  the  radius  C  D  =  / ;  al 
let  v  mm  the  velocity  at  P,  and  t  =  tl 
time  of  descent  through  A  P. 


Iia\  ■'• 


T  :  T  :  :  -Jl :  y/l\  Now,  let  N  be  the  number  of  os- 
cillations the  first  pendulum  makes  in  a  given  time, 
and  N'  the  number  the  sccoud  makes  in  the  same  time  -. 
then  the  number  of  oscillations  being  evidently  in  the 
Inverse  ratio  of  the  times,  we  have  N  :  V  :  :  T'  :  T ;  or 

vtt% 

N  :  N"  :  :  s/l'  I  y/l,  whence  /*=  V ;  to  that  If  the 
length  of  one  pendulum  be  known,  we  can  compute  the 

•        . ■      *  . «  »,,.  /.hinrvlno   th»  nnmnpf 


the  doctrine  of 

or-o 


V  (1lx  —  xi) 

t  r  is  that 


length  of  another  pendulum  by  observing  the  numbri 
of  oscillations  that  each  makes  hi  any  given  time ;  for  ex- 
ample, an  hour. 

In  like  manner,  if  we  suppose  the  same  pendulum  to 
bo  transported  to  different  parts  of  the  earth  (in  whtrh 
case  /  Is  constant  and  g  variable),  and  assume  that  the 
values  of  N  and  g  at  the  first  station  become  respectively 

N'  and  g*  at  the  second,  we  shall  We  T :  T  :  l       i  Jp  ; 

whence  g'  sss  ^g;  org'  =  ^g.    So  that  the  force  of 

gravity  at  different  places  may  be  compared  by  observing 
the  number  of  oscillations  which  a  pendulum  makes  at 
each  place  In  a  given  time.  Or.  If  wc  suppose  the 
times  of  oscillation  constant  (that  is,  if  we  iuppose  tvo 
pendulums  to  adjusted  at  to  beat  seconds  at  two  different 

stations),  and  /  and  g  variable ;  then,  tince  T«=r  v/-,  and 

T'  -  *        .  we  shall  have  -  -      or  whence  the 

g  K     g  " 

length  of  the  seconds'  pendulum  at  any  place  is  directly 
proportional  to  the  intensity  of  gravity  at  that  place. 

According  to  the  theory  of  falling  bodies  (see  Gaoirr). 
the  time  t  in  which  a  body  falls  through  the  space  s.  by 
the  accelerating  force  of  gravity,  is  given  by  the  equation 

/  =  a/-'-  Lct2*-/;  then  But  the  tiraeT,of 

*  A 
theotcillation  of  a  pendulum  whose  length  is  /,  It  T«»  */- . 

therefore  T  :  I :-.  t :  1 ;  consequently  the  lime  of  the  os- 
cillation of  a  pendulum  is  to  the  time  that  a  heavy  body 
would  fall  freely  br  the  force  of  gravity  through  half  iu 
length,  a*  the  clrcumfcrem  t  ol  a  circle  to  it*  di  u.  •  b  r 

If  we  suppose  the  time  to  be  expressed  in  seconds,  and 
make  T-l,  wc  shall  have  g  =  e»  /.  Now  Captain 
Kater  found  the  length  ofthe  simple  pendulum  at  London 
to  be  39- 13929  inches,  and  we  know  that  *•  <=»  9  , 
therefore  a  =  9  fl«96  x  »'  1 39  =  3*6  29  Inches,  or  g  =  32  J 
feet.  It  follows,  therefore,  that  the  space  through  w  hie h 
a  body  falls  freely  at  London  in  a  second  of  time  is  16- 1 
feet. 

Compound  Pendulum  —  The  simple  pendulum,  as  above 
defined.  Is  only  a  theoretical  abstraction  ;  for  the  oscil- 
lating body  can  neither  be  so  small  that  it  may  be  re- 
garded at  a  mathematical  point,  nor  can  the  rod  be 
entirely  devoid  of  weight.  When  the  body  has  a  »en»ible 
i  magnitude,  and  the  suspending  rod  a  sensible  mag- 
I  nttude  and  weight,  as  they  must  have  In  all  actual  coo- 

-  U  called  a  compound  pentht'- 
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and  instead  of  being  supported  by  a  single  point  it  is  tup. 
ported  by  an  axis,  or  by  a  series  of  points  situated  lu  the 
wm«  straight  line.  According  to  this  detinition,  any 
heavy  body  oscillating  about  an  axis  of  suspension  is  a 
compound  pendulum. 

In  every  compound  pendulum  there  is  necessarily  a 
certain  point  at  which  if  all  the  matter  of  the  pendulum 
were  collected  the  oscillation*  would  be  performed  in 
exactly  the  same  time.  This  point  it  the  centre  of  os- 
cillation. (See  Ckntmk  or  Oscillation.)  It  is  situated 
in  the  vertical  plane  passing  through  the  centre  of  gravity 
of  the  pendulum,  and  at  a  distance  from  the  axis  of  sus- 
pension (the  axis  being  always  supposed  horiiontal), 
which  U  determined  by  the  following  formula:  —  Let  dm 
be  the  element  of  the  mass  of  the  compound  pendulum,  r 
its  distance  from  the  axis  of  rotation,  and  *  the  distance 
of  the  centre  of  oscillation  from  the  same  axis  ;  then 

*  —  fr*  dm  -J-  frdm; 

that  is,  the  distance  of  the  centre  of  oscillation  from  the 
axis  of  suspension  is  equal  to  the  moment  of  inertia  of 
the  oscillating  body  divided  by  its  moment  of  rotation. 
This  value  of  x  is  the  length  of  the  isochronous  simple 
pendulum,  and  is  what  is  always  to  be  understood  by  the 
term  length  of  a  pendulum. 

The  centre  of  oscillation  possesses  a  very  remarkable 


property,  which  was  discovered  by  lluygens  ;  namely,  that 
if  the  body  be  suspended  from  this  point,  or  a  horisontal 
axis  passing  through  it  parallel  to  the  former  axis  of  sus- 


pension, its  oscillations  will  be  performed  In  the  same 
time  as  before ;  in  other  words,  the  axes  of  suspension 
and  oscillation  are  Interchangeable.  This  property  fur- 
nishes an  easy  practical  method  of  determining  the  centre 
of  oscillation,  and  thence  the  length  of  a  compound  pen- 
dulum. 

.4 1"  }jIi< at  ions  of  the  Pendulum.  — The  most  important 
application  that  has  been  made  of  the  pendulum  is  to  the 
measurement  of  time.  It  is  said  that  (ialilco,  while  a 
young  man,  having  had  his  attention  drawn  to  the  os- 
cillations of  a  lamp  suspended  from  the  roof  of  a  church 
in  Pisa,  perceived  that,  although  their  extent  was  gradu- 
ally diminished,  they  continued  to  be  made  in  equal  times, 
and  thence  conceived  the  idea  of  employing  a  pendulum 
as  a  means  of  measuring  small  intervals  of  time  in  astro- 
nomical observations.  But  though  a  pendulous  body,  by 
the  isochronism  of  its  oscillations,  furnishes  a  tneaus  of 
time  into  equal  portions,  it  could  obviously  be  of 
use  until  a  method  was  devised  of  continuing 
'gistering  the  number  of  oscillations, 
clock  work  to  this  purpose  has  been 
i*  generally  and  dc- 
servedly  ascribed  to  lluygens;  and  the  invention,  one  of 
the  roost  important  that  ever  was  made  In  reference  to 
practical  astronomy,  dates  from  the  year  1656. 

lluygens'  researches  on  the  subject  of  the  oscillations 
of  the  pendulum  are  contained  in  his  admirable  work  en. 
titled  llorologium  Otcillutorium.  He  soon  found  that 
the  oscillations  In  circular  arcs  of  different  amplitudes  are 
not  equal,  the  wider  requiring  rather  a  longer  time  than 
the  narrower ;  and,  with  a  view  to  remedy  this  defect,  he 
undertook  to  investigate  the  nature  of  the  curve  in  which 
the  oscillations  would  be  performed  in  equal  times,  what- 
ever might  be  the  extent  of  the  arc  described.  The 
curve  possessing  this  remarkable  property  was  found  to  be 
the  cycloid.  (See  Cycloid. )  The  next  object  was  to  de- 
vise a  means  of  causing  a  pendulum  to  vibrate  in  such  a 
manner  that  its  centre  of  oscillation  shall  describe  the  arc 
of  a  cycloid.  This  was  also  effected  by  lluygens  by  the 
following  construction,  which  depends  on  another  pro- 
perty of  the  cycloid,  namely,  that  its  evolute  is  a  similar 
curve: —  If  A  C  and  U  C  be  two  se- 
mi cycloids ,  or  semicycloid.il  cheeks, 
each  equal  to  the  half  of  A  V  1J, 
touching  A  B  in  A  and  B,  and  meet- 
ing one  another  in  <  ;  and  if  there  be 
fixed  at  C  a  pendulum  P,  hanging  by 
a  thread  P  C,  equal  in  length  to  the 
semicycloid ;  then  P,  in  its  oscil la- 
the eycloidal  arc  A  V  B.  Nothing 
"  in  point  of  theory  could  be  con- 
lion  ;  but.  on  attempting  to  re- 
it  was  soon  found  to  possess  no  ad- 

of 


and  the  impossibility  of  obtaining  a 
variable  length,   lluygens  himself  s 


cause  a  greater  irregularity  than  a  circular  vibration  of 
10  or  13  degrees.  Accordingly,  the  use  of  eycloidal  cheeks 
was  abandoned,  and  the  attention  of  artists  directed  to 
the  means  whereby  the  oscillations  might  be  confined 
within  very  small  circular  arcs,  in  which  case  any  ine- 
quality in  the  lengths  of  the  ares  becomes  insensible.  In 
clocks  of  the  best  construction  the  arc  of  vibration  is  very 
small ;  and  the  pendulum  is  made  very  heavy,  in  order 
that,  by  possessing  a  great  momentum,  It  may  be  less 


Compensation  Pendulum —The  value  of  the  ... 
as  a  regulator  of  timepieces  depends  on  the  isochronUm 
of  Its  oscillations;  which,  in  its  turn,  depends  on  the  in- 
variability of  the  distance  between  the  points  or  suspen- 
sion and  oscillation.  But,  as  every  known  substance  ex- 
pands with  heat  and  contracts  with  cold,  the  length  of 
the  pendulum  will  vary  with  every  alteration  of  tempe- 
rature, and  the  rate  of  the  clock  consequently  undergo  a 
corresponding  change.  To  counteract  this  variation, 
numerous  contrivances  have  been  employed.  The  prin- 
ciple Is.  however,  the  same  in  all ;  and  consists  in  com- 
bining two  substances,  whose  rates  of  expansion  are  un- 
equal. In  such  a  manner  that  the  expansion  of  the  one 
counteracts  that  of  the  other,  and  keeps  the  centre  of 
oscillation  of  the  compound  body  always  at  the  same  dis- 
tance from  the  axis  of  suspension.  A  brief  description 
of  the  two  compensation  pendulums  In  most  common  use 
—  the  Mercurial  Pendulum  and  the  Gridiron  Pendulum— 
will  sufficiently  explain  the  means  by  which  compensation 
is  obtained. 

Mercurial  Pendulum.— This  was  the  invention  of  Mr. 
Oeorge  Graham,  a  celebrated  watchmaker,  who  subjected 
It  to  the  test  of  experiment  in  the  year  1781.  The  rod 
of  the  pendulum  Is  made  of  steel,  and  may  be  either  a 
flat  bar  or  a  cylinder.  The  bob  or  weight  is  formed  by 
a  cylindrical  glass  vessel,  about  «  inches  In  length  and  2 
inches  in  diameter,  which  Is  filled  with  mercury  to  the 
depth  of  about  6|  inches.  The  cylinder  Is  supported  and 
embraced  by  a  stirrup,  formed  also  of  steel,  through  the 
top  of  which  the  lower  extremity  of  the  rod  passes,  and 
to  which  It  is  firmly  fixed  by  a  nut  and  screw  on  the  end 
of  the  rod.  Now  the  effect  of  an  increase  of  temperature 
on  this  apparatus  is  evidently  as  follows:— In  the  first 
place,  the  rod  expands,  and  the  distance  between  the  axis 
of  suspension  and  the  bottom  of  the  stirrup  is  increased. 
In  the  second  place,  by  the  expansion  of  the  mercury  in 
the  cylinder,  its  column  is  lengthened,  and  the  distance  of 
its  centre  of  gravity  from  the  bottom  of  the  stirrup  con- 
sequently increased.  But.  as  the  expansion  of  mercury 
is  about  sixteen  times  greater  than  that  of  steel,  the 
in-i  _  lit  of  the  mercurial  column  may  be  so  adjusted  by 
trial  that  the  expansion  of  the  rod  and  stirrup  shall  be 
exactly  compensated  by  that  of  the  mercury,  and  the 
centre  of  oscillation  of  the  whole  suffer  no  change.  This 
pendulum  is,  perhaps,  the  most  perfect  of  all  compensa- 
tors ;  but.  as  iU  adjustments  are  attended  with 
d. -rable  difficulty,  it  is  seldom  used  excepting  in 
uomieal  observatories. 

Gridiron  Pendulum — This  was  contrived  by  Mr.  Har- 
rison, the  inventor  of  the  chronometer.  It  consists  of  a 
frame  of 


bars  of  steel  and  brass,  arranged 
as  in  the  annexed  figure.  The  bars 
marked  *  are  of  steel ;  the  four  markid  b  are 
of  btass  ;  the  centre  rod,  of  stead,  is  fixed  at 
top  to  the  cross  bar  connecting  the  two 
middle  brass  rods,  but  slides  freely  through 
the  two  lower  bars,  and  bears  the  bob  H. 
The  remaining  rods  are  fastened  to  the  cross 
pieces  at  both  ends,  and  the  uppermost  cross 
piece  is  attached  to  the  axis  of  suspension. 
It  is  easy  to  see,  from  the  mere  inspection  of 
the  figure,  that  the  expansion  of  the  steel  rods 
tends  to  lengthen  the  pendulum,  while  that 
of  the  bra*s  rods  tends  to  shorten  it ;  conse- 
quently, if  the  two  expansions  exactly  coun- 
teract each  other,  the  length  of  the  pen- 
dulum will  remain  unchanged.  The  relative 
lengths  of  the  brass  and  steel  bars  are  de- 
termined by  the  expansions  of  the  two  metals, 
which  are  found  by  experiment  to  be,  in 
general,  nearly  as  100  to  61.  If,  then,  the 
lengths  of  all  the  five  steel  bars  added  together 
be  100  inches,  the  sum  of  the  lengths  of  the  four  brass  bars 
ought  to  lie  61  inches.  W  hen  the  compensation  is  found 
on  trial  not  to  be  perfect,  an  adjustment  is  made  by 
shifting  one  or  more  of  the  cross  pieces  higher  on  the 
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bars. 

Harrison's  pendulum  has  been  greatly  improved  by 
Troughton.  who  substituted  for  the  two  pair  of  brass 
rods  two  cylinders  of  brass,  sliding  the  one  within  the 
other,  to  which  the  steel  rods  are  attached.  For  a  de- 
scription ol  this,  and  various  other  modes  of  compensa- 
tion, we  refer  the  reader  to  an  excellent  chapter  on  the 
subject  by  the  late  Captain  Kater,  in  the  volume  of  Me- 
chanics in  the  Cabinet  Cyclopedia. 

Application  of  the  Pendulum  to  the  Determination  of 
the  relative  Force  of  Gravity  at  different  Placet.—  There 
are  two  methods  of  determining  the  relative  intensity 
of  gravity  by  means  of  the  pendulum.  According  to 
the  first,  the  absolute  length  of  the  simple  pendulum 
which  makes  a  certain  number  of  oscillations  in  a  given 
time  Is  accurately  ascertained  at  each  of  the  places,  and 
the  comparative  force  of  gravity  is  then  given  by  the 

tf^jg.   According  to  the 

Is: 
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the  number  of  its  oscillations  noted  at  each,  when  the 

relative  gravity  is  given  by  the  formula g*  aa  —  g.  Each 

of  these  methods  has  been  followed  in  the  delicate  ex- 
periments which  have  been  made  for  the  purpose  of  de- 
termining the  figure  of  the  earth  ;  but  though  the  results 
of  both  appear  to  be  nearly  equal  In  point  of  accuracy, 
the  latter  method,  on  account  of  its  affording  greater 
facilities  in  practice,  is  now  generally  adopted. 

It  will  readily  be  conceived  that  a  pendulum  would  be 
altogether  unfit  for  the  purpose  of  determining  the  mi- 
nute v .ui.it Ions  of  gravity  If  it  were  attached  to  a  clock, 
or  any  machinery  by  which  its  motions  could  be  Influ- 
enced. It  mutt  be  suspended  from  a  very  firm  support, 
to  which  It  ^can  communicate  no  vibratory  motion  Jj*™* 

>n,  ana  otner  auturnin 

ureroent  of  the  meridian,  wa 
The  pendulum  was  composed  of  a  sphere  of  platinum, 
suspended  by  a  slender  iron  wire  from  a  knife  edge  of 
hardened  steel  resting  on  plane  surfaces  of  polished 
agate.  It  was  placed  in  front  of  a  well-regulated  astro- 
nomical clock,  with  which  its  oscillations  were  compared, 
and  the  distance  between  its  centres  of  suspension  and 
oscillation  determined  by  calculation  from  the  length 
of  the  wire  and  the  diameter  of  the  sphere,  ascertained 
by  actual  measurement.  A  different,  and  in  many  re- 
spects preferable  mode  of  measuring  the  lengths  of  the 
seconds'  pendulum,  was  adopted  by  Captain  Kater, 
grounded  on  the  property  of  oscillating  bodies  disco- 
vered by  Huygens  ;  namely,  that  the  centres  of  suspen- 
sion and  oscillation  are  convertible.  From  this  property 
it  follows  that  if  two  knife  edges,  turned  in  opposite 
directions,  are  inserted  in  the  same  pendulum,  and  the 
mass  be  so  adjusted,  by  means  of  a  moveable  weight 
sliding  on  the  rod,  that  the  oscillations  are  performed  in 
exactly  equal  times  when  the  pendulum  is  suspended 
from  either  knife  edge,  then  the  distance  between  the 
knife  edges  is  the  true  length  of  the  isochronous  simple 
pendulum.  In  this  manner  the  measurement  is  effected 
more  directly,  and  no  calculation  is  required  for  finding 
the  centre  of  oscillation.  A  third  method,  lately  put  in 
practice  by  the  celebrated  astronomer  Bcssel,  consists  in 
suspending  a  ball  and  wire  first  from  the  upper  end 
aiKl  then  from  the  lower  end  of  a  rod  of  a  Riven  length, 
the  ball  being  in  both  ca*es  at  the  same  distance  below 
the  rod.  From  the  difference  of  the  times  of  oscillation 
of  the  two  pendulums  thus  formed,  the  length  of  the 
simple  pendulum  can  be  computed  in  terms  of  the  rod, 
which  Is  the  difference  of  their  lengths.  The  French 
method  Is  described,  with  all  the  requisite  details,  in  the 
third  volume  of  Base  Mitrique,  In  Deiambre's  Afro- 
nomie,  tome  lit. ;  and  in  the  Hecueil  d' Observations  Gro- 
ditiquet,  if  v..  by  Blot  and  Arago,  Paris,  1821.  Captain 
Kater's  pendulum  is  described  in  the  Phil.  Trans,  for 
1818  ;  and  Bessel's  in  his  i'ntersnchungen  liber  die  Langc 
det  einfachen  Semndenvendels,  Berlin,  1828. 

Captain  Kater's  pendulum  was  funned  of  a  very  thin 
bar  of  plate  brass,  with  a  heavy  bob  and  moveable  weight, 
by  means  of  which  the  isochronlsm  was  obtained  when 
the  suspension  was  made  from  the  opposite  knife  edges. 
But  a  much  simpler  modification  has  been  adopted  in  the 
recent  experiments.  The  experimental  pendulums 
of  the  Hoyal  Astronomical  Society  consist  merely 
sV  \  of  a  plain  straight  bar  of  iron  or  copper,  2  inches 
wide,  half  an  inch  thick,  and  about  6l{  inches  long. 
At  the  distance  of  ft  inches  from  one  end  of  the 
bar  is  placed  the  apex  of  one  of  the  knife  edge*. 
A  ;  ana  at  the  distance  of  39*4  inches  therefrom 
the  apex  of  the  other  knife  edge,  B  ;  and  the  re- 
quired  adjustment  to  synchronism  it  produced  by 
filing  away  one  of  the  ends  of  the  pendulum  until 
the  vibrations  ore  found  by  trial  to  be  equal  in 
both  positions  of  the  pendulum.  It  is  obvious 
that,  for  the  purpose  of  merely  ascertaining  the 
variations  of  gravity,  a  bar  of  this  form  with  a 
f  I  single  knife  edge  would  equally  answer  the  pur- 
;  but  the  advantage  of  the  double  suspension 
ia,  that  beside*  having  two  distinct  and  inde- 
rndulums,  earh  of^whlch  is  a  check 

taining  whether  the  pendulum  has  sustained  any 
accidental  injury,  which  would  be  immediately  disco- 
verable from  the  Inequality  of  the  number  of  vibrations 
between  the  two  knife  edges. 

Correction*.  —  In  order  that  the  results  of  different  sets 
of  experiments  may  be  exactly  comparable  with  each 
other,  several  corrections  must  Ik*  applied.  The  first  of 
these  is  on  account  of  the  length  of  the  arc  of  vibration, 
which,  being  of  a  finite  and  variable  extent,  the  duration 
of  the  oscillations  is  consequently  unequal,  but  always 
greater  than  in  the  case  of  an  infinitely  small  arc.  The 
number  of  oscillations  is  reduced  to  the  case  of  an  in 
orcbyth 


.     M  sln^A  +  a)  sin.  C  A  -  a) 
*  32  (log.  sin.«A  -  log.  sin.  a) 
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w  here  N  Is  the  number  observed,  M  the  logarithmic 
modulus  ~  '434294ft.  A  the  initial,  and  a  the  Anal  arc  of 
vibration  ;  and  as  the  arcs  are  always  small,  the  com. 
putation  may  be  shortened  by  using  the  arcs  instead  of 
the  sines. 

In  the  second  place,  all  the  experiments  must  be  reduced 
to  a  common  standard  of  temperature,  which,  in  this 
country,  is  assumed  at  62°  of  Fahrenheit.  Let  e  denote 
the  rate  of  expansion  of  the  metal,  (  the  i 
the  thermometer  at  the  time  of  the  i 
correction  of  the  number  of  vibrations  < 
temperature  is  N  x  \  e  (r  —  62°). 

A  third  correction  Is  require-" 
spheric  pressure.  The  effect  of  the  [ 
mosphere  on  the  pendulum  ts  to  diminish  the  force  of 
gravity  In  the  ratio  of  the  specific  gravity  of  the  pendulum 
to  that  of  the  air  ;  and  on  this  principle  the  correction 
was  formerly  applied,  regard  being  had  to  the  height  of 
the  barometer.  But  it  was  recently  remarked  by  £U***el 
that  the  pendulum  drags  with  it  a  certain  portion  of  air. 
the  amount  of  which  depends  on  the  form  of  the  pendu- 
lum ;  and,  consequently,  the  specific  gravity  of  the  actually 
moving  mass  cannot  be  previously  computed,  but  mutt 
be  ascertained  for  each  pendulum  by  actual  experiments 
in  air  and  in  a  vacuum.  See  a  paper  on  this  subject  by 
Mr.  Baily,  in  the  I'M.  Trans,  for  1832.  Also  Memoirs 
of  Ike  /I vi/, i J  Attr.  Soc.  vol.  vii. 

Application  of  the  Pendulum  to  Ike  Deternunatwn  if 

the  figure  of  the  Earth  The  clliptlcity  of  the  earth  h 

deduced  from  the  observed  number  of  oscillations  mad? 
by  on  invariable  pendulum  at  different  latitudes,  by  mear.s 
of  the  following  theorem  :  —  Let  N  —  the  number  of  os- 
cillations made  by  a  pendulum  at  the  equator  in  a  mean 
solar  day,  X'  —  the  number  of  oscillations  made  by  the 
same  pendulum  at  the  latitude  /.  G  rs  the  force  of  gravity 
at  the  equator,  and  g  =  the  same  force  at  the  latitude  /; 
then,  supposing  the  figure  of  the  earth  to  be  that  of  an 
oblate  spheroid  of  revolution,  we  have  g  m»  Q  (|  + 
n  ain.  -  I).  But,  by  the  property  of  the  pendulum,  g :  C : : 
N"  :  N* ;  therefore.  N*  sw  K»  1 1  +  n  tin.  *  t).  In  this 
equation  the  quantity  h  depends  upon  the 
force  of  rotation  at  the  equator,  and  the  elliptlrity  - 
according  to  a  theorem  discovered  by  Clairaut,  Its  value 

5 

It  -m  —  e,  m  being  the  ratio  of  the  centrifugal  force  to 

gravity,  and  e  the  ellfpticitr.    Newton  showed  that  m  «= 
I  ft 

whence  n  —  j-****-^  —  'i  therefore,  as  N**  Is  given 

bv  observation,  the  only  unknown  quantities  in  the  equa- 
tion N"  •=  N*  (1  +  n  sin. 1  /)  are  N'  and  is  ;  so  that,  by 
combining  the  result*  at  two  different  latitudes,  we  can 
determine  these  quantities,  and,  consequently,  e.  The 
length  of  the  second*'  pendulum  being  alto  proportional 
to  the  intensity  of  gravity,  it  is  obvious  that  the  lengths 
might  be  substituted  in  the  above  equation  for  N**  and  X". 

The  seventh  volume  of  the  Memoirt  qf  the  Royal  Astr. 
Society  contains  the  results  of  experiments  made  with  the 
invariable  pendulum  at  71* different  latitudes.  The  value* 
of  Nz  and  is,  deduced  from  the  whole  of  these  results,  art 
respectively 

N»  m  744162*711,  «  —  00514491  ; 

whence  the  elllpticlty  deduced  from  the  whole  is 

It  is  remarkable  that  all  the  pendulum  experiments  agree 
in  giving  a  greater  elliptlcity  to  the  earth  than  Is  found 
by  the  comparison  of  measured  arcs  of  meridian. 

A*  the  force  of  gravity  varies  inversely  a*  the  square  of 
the  distance  from  the  centre  of  the  earth,  a  correction  is 
obviously  required  for  the  differences  of  altitude  of  the 
stations  where  the  observations  are  made.  Accordinglr. 
the  result*  at  every  station  are  reduced  to  what  th.'-v 
would  have  been  if  the  observation*  had  been  mode  at 
the  level  of  the  sea.  Let  h  ~  the  height  of  the  static 
above  that  level,  and  R  =  the  radius  of  the  earth  ;  g  — 
the  force  of  gravity  at  the  station,  and  g"  the  some  forr* 
at  the  level  of  the  sea;  then  g  :  f  :  :  H-*  :  <  R  +  * i -. 


*)*.  and 


•♦¥)• 


in  which 


whence,  expanding  the  quantity 
A3 

out  sx  as  insensible,  we  have  g* 

we  may  substitute  for  g*  and  g  either  the  lengths  of  the 
second-'  pendulum,  or  the  square  of  the  number  of  Its 
oscillations  at  the  station  and  the  level  of  the  sea.  The 
result,  however,  ts  modified  by  the  local  attraction  of  the 
mass  of  ground  (unrounding  the  station,  and  Dr.  Young 
assumes  that  the  formula  should  be  multiplied  by  the 
fraction  *6. 

The  following  table,  from  Mr.  Airy's  treatise  on  the 
Figure  of  the  Earth  (Ency.  Metrop.),  shows  the  length 
of  the  seconds'  pendulum  in  English  inches  at  a  few  of 
the  station*,  where  it  ho*  been  actually  determined.  It  i* 


Digitized  by  Google 


PENICILLATE. 

attend*  all  the  results,  on  account  of  the  error  in  the 
correction  for  the  density  of  1 
to  about  -0018  for  each. 
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PENICI'LLATE. 
Zoology,  when  a  part 
of  diverging  hairs. 

PENI'NSULA.  (I.at.  pene,  almost,  and  insula,  an 
•  .:■///  >  A  portion  of  land,  at  the  term  implies,  nearly 
surrounded  by  water ;  as  Africa,  the  Morea,  California. 
In  common  parlancp,  the  term  Peninsula  is  usually  ap- 
j>li»il  to  Spain  and  1'ortugal  ;  and  tin*  struggle  su  long 
maintained  between  these  countries,  aided  by  the  British, 
and  the  French,  at  the  commencement  of  the  present 
century,  it  called  the  Peninsular  war. 

PE'NITBNCE,  or  PENANCE,  in  the  Roman  Ca- 
tholic Church,  is  one  of  the  seven  sacraments.  Priestly 
orders  give  the  power  to  confer  this  sacrament ;  but,  as 
a  matter  of  discipline,  their  power  is  not  exercised  with- 
out authority  from  the  Ordinary,  either  general  or  special, 
except  in  cases  of  necessity.  The  terms  penitence  and 
seuance  are  likewise  used  for  the  good  works  commanded 
y  a  priest  to  a  penitent,  to  be  performed  in  satisfaction 
of  the  sins  of  which  he  absolves  him.  Public  penance, 
in  the  earlier  times  of  the  church,  was  imposed  tor  great 
fifTences  committed  after  baptism.  It  consisted  in  exclu- 
sion from  the  church,  i 

only  gradual  : 
the  doors  of  the  church  ;  then  to 
at  sermons  and  readings,  but  not  at  prayers  ;  then 
Ac.  The  time  of  penance  varied  ac- 
cording to  different  usages :  St.  Basil  mentions  two  years 
for  theft,  seven  for  sensuality ,  fifteen  for  adultery,  twenty 
for  homicide,  and  the  whole  life  for  apostacy.  Public 
penance  for  secret  sins  was  generally  remitted  about  the 
7th  century ;  and  its  commutation  for  the  repetition  of 
prayers  and  bestowing  of  alms  began  in  the  next.  These 
alms  were  frequently  applied  by  the  penitent  to  the  pur- 
chase of  masses  for  himself  or  others.  Afterwards  the 
usage  of  pilgrimage  as  amodeof  penance  became  general ; 
and.  finally,  Indulgences  began  to  bo  sold  in  the  12th 
century. 

PENITE'NTIARY.  A  prison  In  which  convicted  of. 
f.-nders  are  placed  and  subjected  to  a  course  of  instruction 
And  discipline,  with  a  view  to  their  reformation.  Impri- 
sonment after  conviction  is  of  two  kinds :  the  simply 
repressive  and  penal,  and  that  which  Is  at  the  same  time 
reformatory.  But  it  is  obvious  that  there  is  no  advantage 
in  attempting  to  produce  the  latter  effect  in  those  short 
imprisonments  of  a  year  or  a  few  months,  which  form 
the  ordinary  punishments  of  our  law  for  smaller  offences. 

of  a  higher  order  are  with  us  usually  punished  by 
nation  ;  and  hence  there  is  less  room  for  the  de- 
velopment of  the  penitentiary  system  among  ourselves 
than  in  other  European  countries,  and  Inthe  United  States 
At  Genoa,  the  convict  is  only  subjected  to 
system  at  the  end  of  the  first  year  of  his 
:  some  writers  on  the  «ubject  recommend 
a*  a  moie  appropriate  lim't  for  the  commence- 
of  this  species  of  discipline.  I  i  Kngland,  the  first 
act  for  the  establishment  of  peniten curies  was  passed  in 
1776,  at  the  suggestion  of  the  philanthropist  Howard  and 
judge  Blaristone  ;  and  attempts  were  made  in  conse- 

?uence,  at  Gloucester  and  other  places,  with  little  success, 
n  ISIS  the  act  was  passed  under  which  the  Milbank 
prison  was  erected  as  a  general  penitentiary  for  England 
and  Wales.  It  is  now  adapted  to  contain  800  male  and 
400  female  prisoners.  The  chief  object  in  penitentiaries, 
l>esides  conferring  m  ra)  and  religious  instruction  on  the 
prisoners,  is  to  employ  them  in  some  useful  labour  ;  but 
there  It  always  considerable  difficulty  In  carrying  into 
enVct  this  part  of  the  system,  especially  so  as  to  reconcile 
it  with  the  necessity  of  keeping  prisoners  separate  as  far 
as  possible.  At  .Milbank,  tailoring  forms  the  principal 
oreiipation  of  a  large  proportion  of  the  inmates.  See 
Pai»ow». 

PENITE'NTIARY.  GRAND.   An  officer  of  the  Ro- 
man Catholic  church,  usually  a  cardinal,  appointed  by 
the  pope  to  grant  absolution  in  cases  reserved  for  the 
papal  authority,  dispensations  for  marriage,  Ac.    In  like 
M 


PENSIONER. 

manner,  bishops  appoint  penitentiaries  to  perform  the 
like  office  in  such  cases  as  are  reserved  for  episcopal  ab- 
solution. Briefs  granted  by  the  grand  penitentiary  are 
at  the  present  time  entirely  gratuitous,  and  headed  with 
the  words  "pro  Deo." 

I'l  'Mil  NTS.  A  name  given  in  Roman  Catholic 
countries  to  certain  religious  fraternities,  distinguished 
by  their  particoloured  garments.  Of  these  there  were 
a  great  variety  in  France,  Spain,  and  Portugal,  Ac.  ;  but 
the  most  extraordinary  were  the  White  Penitents,  a  body 
of  fanatics,  who  appeared  In  the  north  of  Italy  in  IS'.*, 
clothed  in  white,  and  bearing  crucifixes,  under  the 
of  a  priest,  whose  real  history  teems  unknown, 
whom  many  strange  stories  were  told  : 
that  he  professed  to  be  the  prophet  Ellas, 
nisslon  was  to  announce  the  immediate 
destruction  of  the  world.  The  contagion  of  this  outburst 
of  religious  feeling  extended  to  Tuscany,  and  thence  over 
the  whole  of  Italy  ;  and  was  accompanied  by  a  general 
cessation  of  violence  and  private  war.  But  it  lasted  only 
a  few  months.  (Wadditigton,  Hiit.qftke  Church,  p.JWG.. 
and  the  authors  there  referred  to.) 

FENNATULA'RLE.  (Lot.  penna,  a  feather.)  The 
name  of  a  family  of  Polypes,  of  which  the  tea-pen  (Pen- 
natula )  is  the  type. 

PE'NNON.  A  term  tometlmet  poetically  uted  for  a 
streamer  or  banner  ;  but  restricted  in  the  middle  ages  to 
the  banner  of  a  knight,  baronet,  or  esquire. 

PE'NNY.  The  twelfth  part  of  a  shilling.  The  penny 
was  formerly  a  silver  coin,  first  struck  in  England  by  the 
Saxoni.  It  contained  the  '240th  part  of  their  pound,  and 
Itt  weight  was  about  grains.  Till  the  time  of  Edward 
the  First  the  English  penny  was  ttruck  with  a  cross  so 
deeply  sunk  in  it  that  it  might,  on  occasion,  be  easily 
broken  and  parted  Into  halves,  thence  called  halfpenny  ; 
or  in  four  ports,  thence  colled /oer/auvgs,  or  farthings. 
Edward  the  First  alto  reduced  the  weight  of  the  penny  to 
a  standard  ;  ordering  that  it  thould  weigh  the  20th  part 
of  an  ounce.  It  afterwards  suffered  successive  diminutions, 
till,  in  the  reign  of  Elisabeth,  Its  value  was  reduced  to  tho 
mi  part  of  on  ounce  of  lilver.  Thit  proportion  it  still 
observed. 

PE'NNY  WEIGHT.  A  weight  equal  to  twenty-four 
grains,  or  the  2()th  part  of  an  ounce  troy.  This  was  the 
weight  of  the  silver  penny  in  the  time  of  Edward  the  First. 
See  PwtMY. 

PENS.  (Lot.  penna,  a  feather.)  Well-known  In- 
struments for  writing,  usually  formed  of  the  quills  of  the 
goose,  swan,  or  some  other  bird.  Metallic  pens  haie 
been  occasionally  employed  for  a  lengthened  period  ;  but 
It  Is  only  within  these  few  years  that  they  have  been  ex- 
tensively introduced.  They  first  began  to  be  largclv 
manufactured  by  Mr.  John  Perry,  of  London.  Mr.  P. 
having  succeeded  in  giving  to  his  pens  a  greater  degree 
of  softness  and  elasticity  than  was  possessed  by  any  me- 
tallic pent  prcvioutly  in  use,  they  speedily  obtained  a 
very  extensive  sole.  This  tuccesi  brought  crowds  of 
rivals  into  the  field  ;  to  that  metallic  pent  are  now  manu- 
factured in  vatt  quantities,  and  of  an  immense  variety 
of  forms.  But  though  they  have  superseded  to  a  very 
considerable  extent  the  use  of  quills,  and  have  some  pe- 
culiar advantages,  it  does  not  appear  possible  to  give 
them  the  elasticity  of  the  quill,  nor  fit  them  to  well  for 
quick  and  easy  writing.  In  the  manufacture  of  steel 
pens  the  best  metal,  made  from  Dannemora  or  hoop  (  l) 
Iron,  It  employed.  It  it  laminated  into  slips  about  3  feet 
long  and  4  inches  broad,  of  a  thickness  corresponding  to 
the  desired  stiffness  and  flexibility  of  the  pent.  These 
slips  are  subjected  to  the  action  of  a  stamplng-prevs. 
somewhat  similar  to  that  for  making  buttons.  The  point 
destined  for  the  nib  Is  next  Introduced  Into  an  appropriate 
gauged  hole  of  a  little  machine,  and  pressed  Into  the 
semicylindrical  shape;  where  it  is  also  pierced  with 
the  middle  slit,  and  the  lateral  ones,  provide.!  the  latter 
are  to  be  given.  The  pens  are  now  cleaned,  by  being 
tossed  about  among  each  other,  in  a  tin  cylinder  about 
3  feet  long,  and  y  inches  in  diameter;  which  it  im- 
pended at  each  end  upon  joints  to  two  cranks,  formed  one 
on  each  of  two  shafts.  The  cylinder,  by  the  rotation  of 
a  fly-wheel  acting  upon  the  crank- shafts,  it  made  to  de- 
scribe such  revolution!  as  agitate  the  pens  in  all  directions, 
and  polish  them  by  mutual  attrition.  In  the  course  of 
four  noun  several  thousand  pen*  may  be  finished  upon 
this  machine.  (See  Commercial  Diet.,  and  Urc't  Diet,  of 
Arts,  Sic.) 

PE'NSIONARY,  THE  GRAND,  of  Holland,  was  the 
prime  minister  of  the  states  of  the  province  of  Holland. 
He  proposed  the  measures  to  be  discussed  in  the  as- 
sembly of  the  states.  He  also  transacted  business  with 
foreign  ministers,  and  fulfilled  other  important  func- 
tions. Hit  terra  of  service  was  five  years,  and  he  was 
capable  of  re-election. 

PENSIONER.  Literally,  one  who  receives  a  pension 
or  allowance.  At  the  universities  of  Cambridge,  however, 
and  Dublin,  this  term  has  a  peculiar  meaning,  being  ap- 
plied to  those  students  who  live  at  their  own  expense,  i.e. 
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PENTACRIN1TES. 

the  respective  college*.  In  this  sense  it  is  synonymous 
with  commoner  at  Oxford. 

PENTA'CRINITES.  (Gr.  wnrt,five,  and *(<»».  lily.) 
The  name  of  a-  tribe  of  Echlnoderros,  comprehending 
those  in  which  the  animal  consists  of  an  angular,  jointed, 
flexible  column,  fixed  at  the  base,  and  supporting  on  its 
free  extremity  a  concave  disc  or  body,  terminating  in  five 
dichotomising,  jointed,  seralcyllndrical  arms.  Most  of 
the  species  and  genera  of  this  tribe  are  extinct. 

PENTADO'RON.  (Or.  »i»rt.  and  httett,  a  palm.)  In 
Ancient  Architecture,  a  brick  of  fivepalms  in  length,  used 
by  the  Greek*  in  the  construction  of  their  public  edifice*. 

PE'NTAGON.  (Or.  wi*n,  and  ymm,  angle.)  In 
Geometry,  a  plane  figure,  having  five  angles,  or  contained 
by  five  sides.  It  is  a  regular  pentagon  when  the  sides 
and  angles  are  equal,  and  is  consequently  inscrlbable  in 
a  circle.  The  length  of  the  side  of  a  regular  pentagon  is 
equal  to  twice  the  sine  of  36°.  radius  being  unit ;  and  its 
area  =  b  sin.  36°  x  cos.  36° ;  or,  making  the  side  —  *,  the 
area  =  }  *l  X  tan.  M°.  It  Is  a  remarkable  property  of 
the  regular  pentagon,  that  the  square  of  Its  side  Is  equal 
to  the  sum  of  the  squares  of  the  sides  of  the  hexagon  and 
decagon  inscribed  in  the  same  circle. 

PENTAGRAPH.    See  Pantagraph. 

PENTAME'RANS,  Penlamera.  (Gr.wi»Ti.and  umtst, 
a  joint.)  The  name  of  a  section  of  Coleopterous  Insects, 
including  those  which  have  five  joint*  on  the  tarsus  of 
e.ich  leg.  ^  , 

PENTA'METER.  (Gr.  *n»rs,  and  **frf*»,  measure.) 
A  species  of  verse  consisting  of  five  feet  or  measures 
(whence  the  name),  and  which  when  subjoined  to  a  hex- 
ameter verse  constituted  what  is  denominated  elegiac. 
The  scheme  of  the  pentameter  Is  a*  follows :  — 

Or  more  properly  thus, 

_  iibi  |  -  -  -  I  |  | 

It  must  be  observed,  that  the  csrsural  pause  at  the 
third  foot  must  always  terminate  a  word  ;  and,  as  a  gene- 
ral  rule,  the  last  word  of  the  verse  must  consist  of  two 
m  ilables,  although  a  quadrisyllable,  especially  in  proper 
names,  is  sometimes  admitted. 

The  first  Greek  elegiac  writers  were  Callinusand  Tyr- 
tseus,  who  were  followed  by  Mimncrraus.  Theognis,  and 
Solon.  In  their  owu  country;  and  by  Catullus,  Propertius, 
Tibullus.  and  Ovid,  in  Rome.  The  variety  of  themes 
sung  by  these  different  writers  proves  the  capacity  of  this 
measure  for  adaptation  to  every  subject.whether  mournful, 
a*  the  term  elegiac  would  imply ;  or  political  and  warlike, 
like  the  strains  of  Tyrtams  and  Calllnus ;  or  erotic,  like 
those  of  Propertius.Tlbtillus.  and  Ovid ;  or  historical  and 
mythological,  like  the  Fasti  of  the  last.  The  pentameter 
has  not  been  generally  introduced  Into  any  modern  lan- 
guage with  which  we  are  acquainted  ;  though  Goethe 
and  Schiller  have  left  us  some  excellent  specimens  of  the 
facility  with  which  It  might  lie  engrafted  on  the  German 
"  nguage.  The  hexameter  and  pentameter  distich  is 
ant  ift illy  described  in  the  following  lines  of  Schiller  :  — 


Im  Hesainetrr  rteirt  «lra  KprinjcquflU  fliiisip  Slulei 
Im  IVntatnetrr  drauf  fill  I  »l*  inctudiM.li  hcrab. 

Thus  admirably  rendered  by  Coleridge,  who  was  long 
considered  as  the  original  author :  — 

In  th«  h-ximrtT  rtwa  the  fountain',  illim  column : 
In  Ihc  |»..taincter  aye  falling  In  melody  back. 

Every  page  of  Ovid's  Heroides,  or  Trislia,  illustrates  the 
manner  in  which  the  hexameter  breaks,  as  It  were,  and 
fall*  back  in  the  pentameter,  thereby  adding  a  raott  ex. 
qtiuite  grace  to  tlic  rhythm  :  indeed  the  secret  genius  of 
the  metre  appears  to  consist  in  this  play,  lite  following 
instances,  taken  from  Penelope's  letter  to  Ulysses,  will 
illustrate  the  truth  of  this  observation:  — 


PENUMBRA. 

rsvrsv,  an  instrument),  signifies  the  fire  volumes  of  the 
books  of  Moses ;  viz.  Genesis,  Exodus,  Leviticus,  Num- 
bers, and  Deuteronomy.  . 

1.  The  book  of  Ucnc.is  (as  the  term  Implies)  give,  an 
account  of  the  creation  of  the  world  and  of  man  ;  the  fall 


A,'  iin, 


Tr^a  .Wjcrt  Srrtr,  Ilanait  in«lu  : 


tp  quU  Antilfchnm  narrahat  at> 


•  qu 

Antilochtu  noatri  causa  timoris  tfal. 


Reside*  iliii,  p.-culi.trity  In  the  pentameter,  grnmma- 
rians  have  pointed  out  several  others,  an  observance  of 
which  is  necessary  to  constitute  a  perfect  pentameter. 
Of  these  perhaps  the  most  important  Is  the  axiom,  that 
although  either  a  spondee  or  a  dactyl  may  be  used  at 
pleasure  in  the  first  two  feet  of  the  verse,  a  dactyl  should 
Bt!  preferred  to  a  spondee  whenever  practicable ;  and  a 
comparison  of  the  ancient  authors  will  show  that  on  the 
frequent  use  of  the  former  much  of  the  beauty  of  this 
elegant  measure  depends.   See  Hexameter. 

PENTA'POLIS.  (Gr.  run,  and  *»Xt{,  a  city.)  A 
name  given  by  the  ancient  Greeks  to  certain  countries 
which  were  remarkable  for  having  five  distinguished 
cities  ;  thus  there  was  the  Pentapolis  of  Lybia,  Italy,  and 
Asia  Minor  :  but  the  most  celebrated  was  the  Pentapolis 
Cyrcnaica  (or  of  Egypt),  whose  five  cities  wore  Berenice, 
Arsinoe.  Ptole.mals,  Cyrene,  and  Apollonia. 

TE'NTASTYLE.  (Gr.  n.r*.  and  rrvX*.  a  column.) 
In  Architecture,  a  building  having  five  columns  In  front. 

rE'N  TATEUCH  (Gr.  run*™*** ;  " 
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of  man;  the  flood ;  and  the  history  of  the  Jewish  patriarchs, 
Abraham,  Isaac,  and  Jacob,  down  to  Joseph  ( 17M)  n.  c. ). 
This  book  was  looked  upon  with  great  veneration  by  the 
Jews,  as  comprising  the  history  of  their 
Abraham,  and  his  nearest  descendants,  — 
many  of  their  peculiar  customs  and  law  s  were  intertwined ; 
but  it  is  no  less  valuable  to  the  Christian  world,  both  from 
its  venerable  antiquity,  and  from  its  furnishing  rich  male- 
rial*  for  historical,  geographical,  and  antiquarian  inves- 
tigations. It  contains,  besides,  numerous  subjects  for  moral 
and  religious  reflections,  which  are  referred  to  in  many 
other  later  portions  of  the  Old  and  New  Testament. 
2.  The  book  of  Exodus  (Gr.  i£,  and  *a#<,  a  warn),  narrate* 
the  fortunes  of  the  descendant*  of  Abraham  after  their 
migration  to  Egypt ;  the  birth  of  Moses,  and  his  endea- 
vours to  emancipate  the  Jewish  nation  from  Egyptian 


bondage ;  their  escape  from  Egypt ;  their  journey  through 
the  wilderness  ;  and  the  delivery  of  the  ls»  to  Moses.  This 
book,  besides  being  peculiarly  valuable  in  a  religious  point 
of  view, possesses  also  great  interest  from  marking  the  tran- 
sition of  the  Jewish  people  from  the  pastoral  or  nomadic 
to  the  agricultural  or  fixed  mode  of  life.  3.  The  book  of 
l.cviticui  (so  called  from  Levi,  a  prieat).  consist*  cmVfly 
of  the  law  and  ordinances  of  the  Jewish  priesthood,  or 
regulation*  as  to  the  different  kinds  of  sacrifices  to  be 
offered  up  ;  the  duties  of  masters  towards  their  slave*  ; 
regulations  as  to  marriage,  &c.  It  W  replete  w  ith  inte- 
resting antiquarian  matter.  4.  The  book  of  Sumbers  ( so 
called  from  its  giving  an  account  of  the  numbering  of  the 
people),  contain*  besides  an  enumeration  of  many  civil  and 
ceremonial  ordinances ;  and  embraces  an  historical  ]>erkxi 
of  3a  years,  chiefly  relating  to  the  captivity  and  the  wilder- 
ness. 5.  The  book  of  Deuteronomy  ( Gr.  iivne+t.  seamd. 
and  va***r,  taw),  contain*  chiefly  (as  the  origin  of  the 
term  implies)  a  condensed  summary  of  the  law  *  and  ordi- 
nances delivered  in  the  three  preceding 
There  are  two  ancient  and  autbenl 
Pentateuch  :  the  one  written  In  Samaritan  or 
characters ;  the  other  In  Chaldean,  which  was  adopted  by 
the  Jews,  in  preference  to  the  former,  after  their  return 
from  Babylon.  The  differences  between  the  two  are 
represented  as  not  material ;  but  It  is  imagined  that  some 
alterations  and  additions  have  been  made  in  the  Samari- 
tan text,  in  order  to 
claims  of  that  people. 

The  Pentateuch  was,  down  to  a  recent  period,  universally 
attributed  to  Moses  ;  but  some  German  theologians  have 
attempted  to  prove,  in  our  opinion  with  but  little  success, 
that  Moses  was  nol  the  author.  There  are  n<>  ii..u  : 
several  passages,  especially  in  Deuteronomy,  which  could 
not  possibly  have  been  written  by  Mo»es  ;  but  these  can 
easily  be  accounted  for  as  interpolations  of  a  c«»p)i>t. 
and  do  not  affect  the  authenticity  ol  the  whole  Pentateucii. 
The  chief  arguments  for  the  genuineness  of  the  Penta- 
teuch arc  ably  given  in  the  Penny  Cyclopaedia,  to  whkh 
we  beg  to  refer  the  reader. 

PENTA'THLIUM.  (Gr.  run,  and  uBXet,  a  eom\it) 
A  general  appellation  given  by  the  Greeks  to  their  five 
chief  bodily  exercises  ;  viz.  running,  leaping,  throwing 
the  quoit  or  discus,  hurling  the  javelin,  and  w  reatlir.^ 
These  five  exercises  were  termed  Quinqmectium  by  the 
Romans. 

PE'NTECOST.  (Gr.  wun,**rnt,A/tietk.)  A  JewUh 
festival ;  so  called  because  It  was  observed  on  thrfiftu  tk 
day  after  the  feast  of  unleavened  bread  ;  i.  e.  the  fifteenth 
of  the  month  Mian,  and  next  day  after  the  Feast  of  the 
Passover.  Being  celebrated  seven  weeks  after  this  Uttrr. 
It  also  obtained  the  name  of  the  Feast  of  Week*.  It  oc- 
curred about  the  beginning  of  the  harvest,  and  seems  to 
have  been  instituted  as  an  acknowledgment  of  the  good- 
ness of  God  in  giving  the  fruits  of  the  earth.  It  also 
commemorated  the  giving  of  the  law  on  Mount  Sinai 
upon  that  day.  The  diffusion  of  the  Holy  Spirit  upon 
the  a|iostlcs  upon  the  same  day.  as  recorded  In  Arts  u., 
has  occasioned  its  observance  to  be  continued  among 
Christians.  In  England  it  Is  known  by  the  name  of 
Whit  Sunday  ;  and  in  Germany  by  that  of  Pjingsten. 

PENT ELA'SM I D.E.  ( Gr. run. and tA*«7*.x. « layer.) 
The  family  of  Pedunculate  Cirriped*.  of  which  the  com- 
mon barnacle  ( Penlelasmis  crocea  >  is  the  type.  The  prin- 
cipal organs  of  the  body  are  protected  by  five  shelly  plates. 

PENTE'LICAN  MARBLE.  See  Ma  rule. 

PE'NULT.  or  PENU'LTIMA.  (Lat.  pcoc  ultima. 
almost  last.)  In  Grammar  and  Prosody,  the  last  »y liable 
of  a  word  but  one. 

PENU'MBRA.  (Lat.  pene,  almost,  and  umbra, 
shadow.)  An  imperfect  shadow.  The  penumbra  of  the 
earth  Is  occasioned  by  the  apparent  magnitude  of  the 
sun's  disk,  and  Is  that  portion  of  space  behind  the  earth 
within  which  a  body  will  be  illuminated  by  a  part  only, 
and  not  by  the  whole  of  the  disk.  It  is  thus  distinguished 
from  the  umbra,  or  perfect  shadow,  which  is  the  conks! 
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PEPERINO. 

spare  within  which  no  part  of  the  disk  U  visible.  Let  S 
t  ••  the  sun,  E  the  earth,  A  D  the  orbit  of  the  moon  ;  and 
lit  a  A,  a  C,  d  B,  d  D,  be  tangents  to  S  and  R.  As  soon 
a*  the  moon  parses  the  point  A,  a  portion  of  the  sun's 

disk  at  a  will  be  intercepted, 
and  the  visible  portion  will 
become  less  and  less  until  the 
moon  reaches  B,  where  total 
il.irknc.o*  begin*.  From  A  t-t 
B,  therefore,  the  moon  is  in 
the  penumbra.  The  umbra 
extends  from  B  to  C.  When 
C.  it  will  again  receive  the  light  from 
the  border  of  the  solar  disk  at  a,  and  will  be  In  the  pe- 
numbra from  C  to  D.  The  whole  penumbra  thus  forms 
a  cone,  of  which  the  apex  is  at  O.  and  the  angle  at  the 
apex  equal  to  A  O  D.  As  the  obscurity  evidently  be- 
comes  greater  in  proportion  as  more  or  the  solar  disk 
is  concealed,  and  Insensibly  merges  into  total  shade, 
it  is  extremely  difficult  in  eclipses  of  the  moon  to  de- 
termine by  observation  the  exact  time  at  which  the 
moon's  limb  passes  the  point  B  or  C,  and  the  eclipse  be- 
gins or  ends. 

In  solar  eclipses  those  parts  of  the  earth  which  are 
covered  by  the  penumbra  of  the  moon  are  only  partially 
deprived  of  the  sun's  light.  Let  E  be  the  moon,  and 
A  T>  part  of  the  earth's  orbit.  To  a  spectator  on  the 
earth,  placed  between  A  and  B,  a  part  of  the  sun's  disk 
is  concealed,  and  the  sun  Is  partially  eclipsed.  The  limits 
arc  calculated  from  the  known  magnitudes  and  posltious 
of  the  sun  and  moon,  and  their  respective  distances  from 
the  earth.    See  Eclipse. 

Penimbra.  In  Painting.  &c,  the  boundary  of  shade 
and  light  where  the  one  blends  with  the  other,  the  gra. 
dation  twing  almost  imperceptible. 

PEPERl'NO.  An  Italian  name  for  a  particular  kind 
of  volcanic  rock,  formed  by  the  cementing  together  of 
sand,  cinders,  &c 

PE'PLUM.  An  upper  garment  anciently  worn  by  the 
Grecian,  and  especially  by  the  Athenian  females  :  it  was 
without  sleeves,  and  fastened  by  a  clasp  on  the  arm  or 
shoulder.  The  celebrated  peplum  of  Minerva  was  carried 

Minerva, 


PERFECT  NUMBER. 

been  recently  supported  with  great  acuteness  by  a 
learned  writer  in  the  Edin.  Review,  No.  1 13. ;  to 
we  refer  our  readers  for  a  full  account  of  all 
theories  of  perception. 

PKKlMl.it,  Land  Measure.  Is  thefortieth  part  of  a  rood, 
or  equal  to  30J  square  yards.    Perch  is  also  sometimes 
used  as  a  denomination  of  long  measure,  when  it  signi 
fies  the  same  thing  aa  a  rod  or  pole,  being  ftj  yards,  or 


IG^fe 


every  vear,  in  the 
from  the  Ceramtcus  to  the  temple  of  Ceres,  and  thence  to 
the  Parthenon,  where  it  was  offered  to  the  goddess.  The 
antiquity  of  this  kind  of  ceremony  is  evinced  by  the 
passage  in  the  Iliad  (book  v.)  where  the  Trojan  women 
cfT-r  a  simitar  robe. 

PEPPER.   See  Piper acejj.  Pimento. 

PE'PTIC,  relating  to  digestion.   See  Dyspepsia. 

PERAMBULATOR.  (Lat.  ambulo,  /  tralk.)  A  ma- 
chine for  measuring  distances  on  roads  ;  also  called  odo- 
meter and  surveying  wheel.  Various  sorts  of  machines 
have  been  constructed  for  this  purpose,  both  In  ancient 
and  modern  times.  One  is  described  by  Vitruvius  in  his 
work  Dc  Architectura,  lib.  x.  c.  14.  1  he  machine  com- 
monly employed  constats  of  a  wheel,  to  which  a  sort  of 
double  pole  is  attached,  carrying  an  apparatus  of  clock- 
work, which  is  set  in  motion  by  the  revolution  of  the 
wheel,  and  shows  the  number  of  miles,  furlongs,  Ac, 
passed  over  by  an  index  and  dial.  The  apparatus  may 
be  drawn  along  by  a  person  on  foot,  or  by  a  carriage,  to 
which  it  is  more  usually  attached.  For  the  sake  of  facility 
la  reckoning,  the  circumference  of  the  measuring  wheel 
is  made  equal  to  an  aliquot  part  of  a  mile  ;  usually  half 
a  pole,  or  J»9  inches.  ( See  the  Repository  of  Arts,  vi.  2-19. ) 

PERCEPTION.  (Lat.)  In  Mental  Philosophy,  that 
power,  act,  or  state  of  the  mind,  which  has  a  conscious 
reference  to  external  object*.  Various  theories  of  per- 
ception have  arisen  among  philosophers,  differing  as  this 
reference  is  supposed  to  be  more  or  less  immediate,  or  as 
the  objects  to  which  It  refers  are  conceived  to  possess  an 
independent  reality  or  not.  These  theories  are  desig- 
nated by  the  terms  idealism  and  realism ;  which  latter  is 
(undivided  into  natural  or  positive,  and  relative  or 
negative  realism.  The  best  known  »>  stem  of  idealism  is 
(hat  of  Bishop  Berkeley.   See  Ideali  m. 

According  to  the  scheme  of  negativ.  or  relative  realism, 
all  that  we  can  know  of  an  object  is  the  feeling  which  it 
excites  in  our  minds.  The  cause  of  this  feeling  wo 
necessarily  judge  to  be  something  external  to  ourselves  ; 
but  what  It  is  Tn  itself  we  have  no  means  of  knowing. 
This  Is  the  view  adopted  by  the  great  majority  of  philo- 
sophers, from  Plato  and  Aristotle  down  to  Kant  and 
Brown. 

The  theory  of  natural  realism  Is  the  one  supported 
by  Dr.  Reld  under  the  name  of  the  common-tense  sys- 
tem. This  philosopher  conceives  the  object  in  percep- 
tion to  be  in  some  way  immediately  present  to  our  con- 
sciousness ;  its  qualities  are  not  merely  felt  by  us,  but 
discovered  in  it.  We  derive  a  certain  sensation  from  the 
whiteness  or  roundness  of  an  object ;  hut  it  is  the  object 
fuelf  and  not  our  minds  that  arc  white  or  round.  This 
doctrine,  which  was  also  that  of  the  ancient  Stoics,  and 
expressed  by  them  in  nearly  the  same  words  as  those 
wied  by  Reid  (see  Cicero.  Acad.  Qiuest.),  Is  In  fact  rather 
» statement  than  an  explanation  of  the  problem.  It  has 
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ERCHRRS.  The  name  of  an  order  of  birds  Includ- 
ing t  he  Scansnret  and  Pasteres  of  Cuvier.  See  In»e«sohe*. 

PERCHLO'RIC  ACID.  When  sulphuric  acid  is 
poured  upon  chlorate  of  potash,  gaseous  oxide  of  chlo- 
rine is  evolved,  and  the  saline  matter  which  remains  is 
a  mixture  of  bisulphate  Of  potash  and  perchlorate  of 
potash  ;  by  washing  it  with  cold  water  the  former  salt  is 
dissolved,  but  the  latter  remains  In  the  form  of  a  white 
powder.  When  this  is  mixed  with  half  its  weight  of  sul- 
phuric acid,  diluted  with  one  third  of  water,  and  heat 
applied,  white  vapours  rise,  which  condense  as  a  colour- 
le*»  liquid  in  the  receiver.  This  is  a  solution  of  perchloric 
arid,  which  consists  of  I  equivalent  of  chlorine  =  36,  and 
7  equivalents  of  oxygen  (8*7)  »=  56;  the  equivalent  of 
the  perchloric  acid,  therefore.  Is  (3»i+56)  92.  Perchlo- 
rate of  potash  requires  65  parts  of  water  at  G0°  for  so- 
lution. 

PE'RCOIDS.  PereoitLe.  (Lat.  perca,  a  perch.)  The 
name  of  the  tribe  of  Acanthopterygian  fishes  of  which 
the  genus  Perca  is  the  type. 

PEKCU'SSION.  (Lat.)  In  Mechanics,  the  striking 
of  one  body  against  another,  or  the  shock  arising  from 
the  collision  of  two  bodies.    Sre  Collision. 

PERCUSSION  CAPS.    See  Gen. 

PERCUSSION.  CENTRE  OF.  That  point  in  a 
solid  body  revolving  on  an  axis  at  which,  if  an  obstacle 
were  there  applied  sufficient  to  resist  the  rotation  of  the 
system,  no  motion  would  be  communicated  to  the  axis  ; 
or,  which  Is  the  same  thing,  if  the  axis  were  not  fixed 
the  system  would  acquire  no  tendency  to  revolve  through 
the  shock  applied  at  that  point.  The  centre  of  percus- 
sion is  in  the  straight  line  passing  through  the  centre  of 
gravity  perpendicular  to  the  axis  ;  and  its  distance  from 

the  axis  is  expressed  by  the  formula  J*  r*  d  m  •r-J'r  d  tn, 

where  d  tn  is  the  element  of  the  mass,  and  r  f" 
of  d  m  from  the  axis.   See  Centre. 

PERCUSSION  OF  FLUIDS.  See 

PEREDPOLA.  (Or.  ri(th*.  I  bind  round.)  The 
membrane  by  which  the  sporulcs  of  Algaceous  plants  are 


perennials  are  called  by  Do 


truly  pe- 
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PER'ENNIALS.  (Lat.  perennls.  lasting  throughout 
the  year.)  In  Botany,  those  plants  whose  rooti  remain 
alive  more  years  than  two,  but  whose  stems  flower  and 
perish  annually.  Gardeners  generally  call  them  Her- 
baceous plants.  They  differ  from  annuals  and  biennials 
not  only  in  the  time  of  their  duration  ;  but  also  in  this, 
that  the  two  former  perish  as  soon  as  they  have  flowered, 
the  act  of  reproduction  exhausting  their  vital  energies. 
Notwithstanding  this  distinction,  It  is  not  at  all  times 
easy  to  say  whether  a  plant  is  a  perennial  or  not :  as  for 
instance  in  the  Agape  Americana,  commonly  called  the 
American  aloe.  Tills  plant  is  herbaceous,  and  lives  for 
many  years  ;  but  when  itr  flowers  it  dies  :  so  that  in  one 
respect  it  is  annual,  its  whole  life  being  regarded  as  only 
one  season  of  growth;  In  another  respect  It  Is  truly 
rennial.  Such 
monoearpic. 

P  E  R  E'  N  N 1 B  R  A  N  C  H I A  T  E  S .  Perennibranchiata. 
(I^at.  perennls;  branchla,  gills.)    The  name  of  that  di- 
vision of  Batrachian  reptiles  including  the  species  which 
preserve  the  external  branchiae,  or  branchial  apertures, 
throughout  life ;  as  the  Siren,  Proteus,  and  Menopome. 
PE'KFECT  CADENCE.  In  Music.  See  Cadence. 
PERFECTIBI'LITY.    The  capability  of  arriving  at 
perfection.   This  word,  which  Is  entirely  modern,  and 
scarcely  as  yet  admitted  in  our  language  on  classical 
English  authority,  is  commonly  used  in  reasoning  on  the 
social  condition  of  mankind.  The  theory  of  the  indefinite 
>ility  of  the  human  faculties,  which  constitutes  the 
of  many  modern  systems,  is  perhaps  nowhere  so 
plainly  developed  as  In  the  Preface  to  the  Tableau  Uisto- 
riqve  de  r  Entendentent  Humain  of  Condorcet. 

PE'RFECT  NUMBER.  In  Arithmetic,  a  number 
equal  to  the  sum  of  all  its  divisors.  Thus  6  Is  a  perfect 
number,  for  it*  divisors  are  1,  2,  and  3  ;  and  1  +  2  +  3 
—  6.  In  like  manner,  28  is  a  perfect  number,  for  Its  di- 
visors are  I,  2,  4,  7,  14  ;  the  sum  of  which  =  28. 

In  general,  every  number  of  the  form  2*  1  (2»  —  I), 
the  latter  factor  being  a  prime.  Is  a  perfect  number,  the 
sum  of  Its  divisors  being  equal  to  the  number  Itself. 
The  difficulty,  therefore,  of  finding  perfect  numbers 
arises  from  that  of  finding  primes  of  the  form  2» — I, 
which  is  very  laborious.  The  only  values  of  n  yet  dis- 
covered which  make  2«"  —  1  a  prime  number  are  2, 3,  b,  7, 
13,  17.  19.  and  31.  Substituting  these  values  of  n  succes- 
sively In  the  formula  of  the  perfect  number,  wc  shall  oh- 
the  following  result* :  — 
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PERFECT  TENSE. 

If  n«'2,  then  2  Mfi  -  I)  =  6 
«  =  3,         V  (2*  -  l)  =  5W 

s«  <*»  -  i)-4«x; 

S«  (J?  -  1)  =  8128 
2"(2"-  I )  =  SSWOSfi 

2»"  (2'»  -  1)  =  13743*691328 
2*>  (*»>  -  I)  -23O5S4300H1399.V2128 


»  =  7, 
»  -  13. 
n  =  17, 
«  asi  19, 
■  —  SI, 
all  which  are 


>  perfect  numbers. 
PE'RFECT  TENSE.  That  form  of  the  verb  de- 
noted  in  English  by  the  auxiliary  have,  which  designates 
an  action  finished  at  the  time  when  we  speak  of  it.  Also 
termed  the  preterite  tense,  from  Lat.  prsrtcrltum,  past. 

PERFC'MR.  (Fr.  parfum.)  A  term  used  to  denote 
the  rolallle  effluvia  from  any  body  affecting  the  organ  of 
•melting,  or  the  substance  emitting  those  effluvia.  Per. 
fumes  were  in  general  use  among  the  ancients  (tee  the 
Quart. Rev.  vol.  xxlit.) ;  and  in  France,  Germany.  Spain, 
and  Portugal,  anil  even,  though  not  to  so  considerable 
an  extent,  in  England,  they  are  regarded  almost  as  ne- 
cessaries. In  general  they  are  made  of  musk,  ambergris, 
civet,  rose  and  cedar  woods,  orange  (lowers,  jessamine*, 
jonquil*,  tuberoses,  and  other  odoriferous  flowers.  Aro- 
matic drugs,  such  as  storax,  frankincense,  benioln,  cloves, 
he.  inc.,  enter  into  the  composition  of  a  perfume;  and 
many  perfumes  are  composed  of  aromatic  herbs  or  leaves, 
a*  lavender,  marjoram,  sage, thyme,  &C.  Ac.  (See  the  ar- 
ticle "  Perfumery  "  in  Vre's  Diet,  of  Arts,  ffc.) 

PERGAME'NEOUS.  (I.at.  pergamena.  parchment.) 
In  Rntomology,  when  a  part  constats  of  a  thin,  tongh,  semi- 
transparent  substance,  somewhat  resembling  parchment. 

PE'RGULA.  (Lat.)  In  Ancient  Architecture,  a  sort  of 
gallery  In  a  house.  It  is  used  by  Plautus  to  signify  a 
balcony,  In  which  the  courtesans  placed  themselves  to 
catch  the  attention  of  passengers.  By  Wlnckelman  It  is 
thought  to  be  an  arbour  in  a 
hanging  one. 

PERIA'NTrllUM.  (Gr.  m,  around,  and 
Jlotrer.)  A  calyx  and  corolla,  the  limits  of  which  arc 
undefined,  so  that  they  cannot  be  satisfactorily  distin- 
guished from  each  other  ;  as  in  many  Monocotyledon  mi* 
plants. 

PERl'BOLOS.  (Gr.  n<<.  and  /3«AA«,  least.)  In  Ar- 
chitecture, a  court  or  enclosure  entirely  round  a  temple, 
surrounded  by  a  wall.  One  of  the  most  extraordinary 
examples  of  a  peribolos  is  at  Palmyra,  where  the  great 
temple  Is  surrounded  by  a  wall  with  two  rows  of  interior 
column*,  each  side  whereof  Is  from  700  to  800  feet  long. 

PER1CARDPTIS.  Inflammation  of  the  pericardium. 
It  is  of  the  same  origin  as 

PERICA'RDIUM.  (Gr.  wiei,  about:  sMSffct*,  the  heart.) 
The  membranous  sac  which  surrounds  the  heart. 

PERICA'RPIUM.  (Gr.w^i.and*«#*»r,/rswl.)  Every 
part  of  a  ripe  fruit  on  the  outer  side  of  the  placenta. 

PERICHOZ'TI  AL.  (Gr.  *»<i.  and  x«"*.  a  bristle.) 
The  loaves  situated  at  the  base  of  the  seta?  of  mosses. 

PERI'COPE.  (Gr.  «<<,  and  *«tt«,  /  cut ;  something 
cut  out,  an  ft  tract.)  A  word  used  by  theologians  to 
signify  a  passage  of  the  Bible  extracted  for  the  purpose  of 
reading  In  the  communion  service  and  other  portion* 


PERIPHRASIS. 

PE'RIOD  (Or.  sr^eisO.ln  Astronomy  and  Ch 
denotes  an  interval  of  time  at  the  end  of  which  the 
phenomenon  again  takes  place.   The  period  of  a 
Is  the  time  in  which  it  performs  a  revolution  in  its 
For  chronological  period*,  see  Cycle.    The  term  is 


of  digit*  or 


in  the 


a*  in. 


Perioo,  or  Sentence,  In  Rhetoric,  ha*  been  defined 
"  a  passage,  t.  e.  series  of  words,  developed  in  property 
connected  part*."  In  a  stricter  sense,  a  period  is  a 
sentence  so  framed  that  the  grammatical  construction 
will  not  admit  a  close,  and  the  meaning  remain*  suspended 
until  the  end  of  it.  A  sentence  in  which  the  sense  would 
permit  of  a  stop  before  it*  completion  i*.  in  this  sense, 
not  a  period.  The  Greek  and  Latin  languages  were 
much  more  periodic  than  most  modern  tonmes  ;  that 
I*,  they  admitted  of  the  construction  of  sentences  so  that 
a  tingle  grammatical  connection  should  run  through 
a  great  series  of  words,  while  a  similar  series,  in  a  mo- 
dern language,  would  lie  so  arranged  a*  to  f 
distinct  grammatical  whole*. 

Period,  tub  Julian.  In 
Period. 

PERIODIC  ACID.  An  acid  analogou*  In  composi- 
tion to  the  perchloric,  consisting  of  1  equivalent  of  iodine 
•f  7  equivalent*  of  oxygen. 

PERIODICALS.  In  Literature,  strictly  publica- 
tion* continued  in  numbers,  appearing  at  regular  inter- 
val*.   But  paper*  of  the  same  description  appearing  ax 


in  intervals  (especially 
comprehended  under  this  gei 
periodical  In  the  character  of  a  review 

des  " 


PE^HE'Clf Tr  PERUECIAKS  (Gr 
/  dwell),  in  Geography,  is  used  to 
habitants  of  the  globe  who  live 


of  the  ritual ;  or  a»  a  text  for  a  sermon  or  homily. 
PERICRA'NIUM.   (Gr.  xi^.and  the  skull.) 

"he  membrane  of  the  bones  of  the  skull. 
PERIDOT.  In  Mineralogy,  the  priimatk chrysolite. 
PE'RIDROM E.  <(ir.  rtf*,  and  i,****, «  eoi*r*c.)  In 
Ancient  Architecture,  the  space  In  a  peripteral  temple 
between  the  walls  of  the  cell  and  the  columns.  It  is  a 
term  that  may  be  applied  to  any  gallery  of  communica- 
tion round  an  edifice. 

PE'RIGEE.  (Gr.  «<<.  and  y%,  the  earth.)  In  Astro- 
r  omy,  that  point  of  the  moon's  orbit  which  is  nearest  to 
the  earth.  Anciently  the  term  perigee  was  applied  to  the 
orbits  of  the  sun  and  planets,  at  well  as  the  moon,  be- 
cause they  were  supposed  to  circulate  round  the  earth. 
Since  the  true  centre  of  motion  has  been  discovered,  the 
term  perihelion  ia  used  to  denote  the  corresponding  points. 

PERIGO'NIUM.  (Gr.  srus,  und  yu***m,  I  grow.)  A 
synonym  of  the  word  perianth. 

PF.RIGY'NIUM.  (Gr.wiit.nnAyvwn,  a  female.)  The 
urceolate  body  formed  In  the  genus  Caret  by  two  bractea?, 
which  become  confluent  at  their  edjjes.  and  enclose  the 
p!  it  ilium,  leaving  a  passage  for  the  stigmata  at  their  apex 
Also  used  occasionally  to  denote  that  or 
called  the  disk. 

PERI'GYNOUS.   A  term  applied  to 
originate  from  the  side*  of  a  calyx. 

PERIHE'LION.  (Gr.  -nt,,  and  ;>„.-,  the  sun.)  In 
Astronomy,  the  point  In  the  orbit  of  a  planet  or  comet 
which  Is  nearest  the  sun.  It  Is  the  extremity  of  the 
major  axis  of  the  orbit  nearest  to  that  focu*  in  which  the 
sun  is  placed  ;  and  its  position,  or  longitude,  is  one  of  the 
elements  by  which  the  orbit  is  determined.  See  Planet. 

PERPMETER.  (Gr.  wt<i.  and  **Mfs*,  measure.)  In 
Geometry,  the  circuit  or  boundary  of  any  plane  figure. 
In  round  figures  it  is  equivalent  to  circumference,  or 
periphery  ;  but  the  term  is  more  frequently  applied  to 
figures  bounded  by  straight 


the  same 

of  latitude,  but  oh  opposite  meridians  ;  that  is,  in  pi 
which  have  the  same  latitude,  but  differ  in  longitude  by 
180°.  They  have  their  spring,  summer,  winter,  and  au- 
tumn In  the  same  months  of  the  year ;  but  when  it  is  nooo 
with  the  one  It  is  midnight  with  the  other. 

PERIO'STEUM.  (Gr.  •»<<. and  a <ki*mO  The 

membrane  which  invests  the  bones.  It  Is  of  a  fibrous 
texture,  and  vascular. 

PERIO'STRACUM.  fGr.STSff,  and  M-r(cxn.  a  shrU  ) 
The  layer  of  animal  substance,  or  cuticle,  which  cover* 
the  outer  surface  of  shells,  and  which  the  French  con- 
chologiftts  term  drop  marin. 

PERIPATE'TICS.  That  school  of  ancient  philo- 
sophers which  derived  It*  origin  from  Aristotle.  The 
name  was  given  them  from  the  Gr.  vtrtu-mru  or  volts 
in  the  Lyceum,  the  scene  of  Aristotle's  instruction. 
(For  the  doctrines  of  the  Peripatetics,  see  Aatirro- 
trliam  PHtLOsorHY.)  The  immediate  successors  of  Aris- 
totle in  the  peripatetic  doctrine  were  Theophrastut, 
Eudemut  the  Rhodlan  (from  whom  is  d? 
of  the  Eudemian  Ethics).  Dicstarchus  of  I 
toxenu*  of  Tarentum,  and  Strato  of  I>ampsacus ; 
the  later  Peripatetic*  are  preserved  the  names  of  Glrroo 
of  Troa*,  Hleronymu*  of  Rhodes,  Kc.  It  would  be 
unreasonable  to  expect  that  so  elaborate  a  sy»tem  as 
that  of  Aristotle  should  have  received  any  important 
addition  to  its  leading  doctrine*  at  the  hand*  of  hit 
followers.   They  contented 

their 


the  explanation  of  lurur.U 


fending  and  interpreting  tl 
with  applying  hi*  method  to 

philosophy.  Under  their  hand*  hi*  system  seems  to 
nave  degenerated  into  a  species  of  empirical  materialism, 
a  scheme  as  widely  at  variance  with  hi*  genuine  doctrines, 
as  was  the  dry  scholastic  formalism  which  in  the  dark 
ages  passed  for  the  philosophy  of  Aristotle.  ( For  notices 
of  the  later  Peripatetics,  see  Cicero,  Acad.  Qu^st..  and 
De  Finibus.  c.  ft. ;  I-actant.  De  li  d  Dei.  c.  10. ;  Plutarch. 
De  Sotertid,  &c.)  The  Peripatetic  school  produced  no 
men  of  note  after  its  great  founder,  which  Is  attributable 
to  the  current  of  free  speculation  being  shackled  by  the 
authority  of  Aristotle,  whose  dogmas  it  was  content  to 
illustrate  without  daring  ever  to  impugn  ;  and  in  this 
respect  its  spirit  was  remarkably  contrasted  with  the 
scepticism  of  the  new  Academy.  (See  Hitter's  Jltst.qf 
Anr.  Philosophy,  book  ix.  ch.  i.) 

PERIPETEI'A,  or  REVOLUTION.  (Gr.  t^.t, 
rum.)  According  to  Aristotle,  in  his  Art  of  Poetry,  a  ne- 
cessary condition  or  circumstance  of  the  drama  ;  being  a 
change  of  fortune,  from  happiness  to  misery,  or  the  re- 
verse, which  takes  place  in  the  situation  of  the  principal 
personage.   St,-  Catastrophe.  Drama. 

PERIPHERY.  (Gr.  vtf,  and  tv<»,  /  carry  i  In 
Geometry,  the  circumference  of  a  circle  or  ellipse,  or  of 
any  other  curvilinear  figure. 

PERI'PHRASIS,  or  CIRCUMLOCUTION.  (Gr. 
rtt',  and  tf*Zt»,  I  *prak)    In  Rhetoric,  the  use 


several  words  to  express  the  sense  of  one.  or  of  a 
Involved  and  prolix  form  of  expression  to  convey  at 
Ing  which  might  be  adequately  denoted  br  a  *> 
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PERIPLUS. 

PE'RIPLUS.  (Gr.  «<i,  and  wksSt,  Mailing.)  A  cir- 
Thc  word  Is  only  used  as  the  title  of 
to  us  of  narrative*  of 
The  Periplus  of  Hanno 
translation  (real  or  supposititious)  of  an  In- 
sert ption  said  to  have  been  erected  at  Carthage  In  roe. 
mory  of  a  voyage  along  the  western  coast  of  Africa, 
respecting  which  much  discussion  has  arisen  among  mo- 
dern geographers.  The  date  of  this  voyage  is  uncertain, 
but  generally  fixed  by  conjecture  at  400  or  500  years  be- 
fore Christ.  The  Periplus  of  Scylax,  which  is  supposed 
to  belong  to  the  age  of  Augustus,  contains  a  succinct 
account  of  some  journeys  along  the  coasts  of  Europe  and 
Asia.  Two  works  bearing  the  same  title  pass  under  the 
name  of  Arrian,  who  wrote  in  the  second  century  after 
Christ ;  the  first  contains  a  description  of  the  Euxine, 
the  second  of  the  Krvthrsean  Sea  (Persian  Gulf). 

PBRIPNEU'MON  Y.  (Gr.  ntt,  mAwum,  I  breathe.) 
Inflammation  of  the  lungs.  See  1'nf.i  moma. 

PEKI'PTERY,  Peripteral.  (Gr.  m<i,  and  ervw, 
a  tofng.)  iQ  Architecture,  a  building  surrounded  with 
a  wing,  aisle,  or  passage.  The  word  peripteral  cha- 
racterises one  of  the  species  of  Greek  temples,  In  which  I 
the  cell  is  surrounded  by  a  single  row  or  columns,  to 
distinguish  it  from  the  word  dipteral,  which  designates 
a  tempi.  ■  with  two  ranks  of  columns. 

PR'RIS,  in  the  Persian  Mythology,  are  a  class  of 
imaginary  beings  closely  allied  to  the  elves  or  fairies  of 
more  northern  latitudes,  supposed  to  be  the  descend- 
ants of  the  fkllen  angels,  and  excluded  from  Paradise  till 
they  have  made  atonement  for  their  sins.  ( See  Moore's 
beautiful  poem, »  Paradise  and  the  Peri/'tn  LaUa  Rookh.) 

PERI'SCII.   (Gr.  cqt,  and         shadow. )  A 
applied  by  the  ancient  geographers  to 
within  the  arctic  and  antarctic  circles,  because,  as  the 
sun  at  certain  timet  of  the  year  does  not  set  to  them  Is. 
the  course  of  his  diurnal  revolution,  their  shadows  de- 
scribe an  entire  circumference. 

PE*RISPKRM.  i  t.r.  ti;<,  and  ruteu*,  a  seed.)  A 
term  used  by  some  to  denote  the  testa,  and  by  others  too 
albumen  of  a  seed. 

PERISTA'LTIC.   (Gr.  *i<u"tsXa»,  I  contract.)  A 
term  applied  to  the  peculiar  motion  of  the  intestines,  by 
which  their  contents  are  gradually  propelled  from  one 
end  of  the  canal  to  the  other. 
PE'RISTOMKS,  Peristomidee.  (Gr.  vim.  and  rr#u*, 


PERPETUAL  MOTION. 

a  c  b,  6  ac,  b  c  a,  cab,  c  b  a.  Permutation  it  effected 
by  placing  the  letters  in  all  possible  orders,  to  that  all 
the  letters  enter  Into  each  result,  and  each  enter*  into  it 
only  once  ;  and  is  therefore  distinguished  from  combina- 
tion ,  which  implies  that  the  arrangements  are  so  made  that 
any  two  of  them  differ  in  respect  of  one  at  least  of  the 
letter*  which  enter  into  the  results,  without  regard  to 
the  order  of  the  arrangement. 

To  find  the  number  of  permutations  that  can  be  made 
upon  any  number  of  letters  is,  taken  together,  we  may 
reason  in  this  way :  —  Suppose  the  total  number  of  per- 
mutations that  can  be  made  of  n  — 1  letters  to  be  known, 
and  let  it  be  designated  by  Q.  Let  ut  consider  one  of 
the  given  letters,/,  by  itself,  and  suppose  it  to  be  placed 
on  the  right  of  each  of  the  Q  permutations  given  by  the 
ether  ft — 1  letters ;  there  will  result  Q  permutations  of 
n  letters,  each  ending  with  /.  But  as  each  of  the  n  lettert 
may  be  considered  separately  in  the  same  manner  as  J, 
it  follows  that  the  total  number  of  permutations  of  tho 
n  letters  is  equal  to  Q  x  n.  Let  n  «=  2 ;  Q  then  denotes 
the  number  of  permutations  of  one  letter  ;  whence  Qal, 
and  Q  x  n  —  I  x  Let  n  e»  3  ;  Q  then  denotes  the 
number  of  permutations  of  two  lettert,  which  It  just 
found  equal  to  1  x  2.  Therefore  Q  x  *>  =  1  x  2  x  3. 
Let  it  ™  4  ;  Q  then  denotes  the  number  of  permutations 
that  can  be  made  on  three  lettert,  or  1  x  2»x  3.  There- 
fore Qxs-ixixlxi. 
In  general,  the  number  of  permutations  that  can  be 

,  is  expressed  by  the 


...  (n  —  1)  x  a. 

of  changes  that  can  be 
is  I  X2x3x4x5x6x7x8x 


For 

upon  twelve 

X  10  x  II  X  12  -  479001600. 
PERNIO.  Sec  Chilblain. 

PERORA'TION.  (Lat.  per,  and  os,  tnouth.)  The 
concluding  part  of  an  oration,  in  which  either  the  argu. 
menu  and  representations  of  the  speech  are  briefly  re- 
capitulated, or  a  short  and  comprehentive  conclusion 
deduced  from  them,  or  a  brief  appeal  made  to  the  sen- 
timents or  passions  of  the  audience. 

PP.RO'XIDi'.    The  highest  degree  of  oxidisement  of 
which  a  metal  or  other  substance  is  susceptible  without 
becoming  an  acid. 
PERPENDl'CULAR.   In  Geometry,  a  straight  line 
month.)   The  name  of  a  family  of  Pectin! branchiate  I  it  said  to  be  perpendicular  to  another  straight  line  when 

the  adjacent  angles  formed  by  their  intersection  are 
equal,  and,  consequently ,  each  is  a  right  angle.  A  straight 
line  is  perpendicular  to  a  carve  at  a  given  point  when  it 
Is  perpendicular  to  the  tangent  to  the  curve  at  that  point. 
In  this  case  the  perpendicular  is  usually  called  a  normal 
to  the  curve,  i  v.-  Normal.)  A  straight  line  Is  perpen- 
dicular to  a  plane  when  it  Is  at  right  angles  with  every 
straight  line  in  the  plane  patting  through  the  point  of 
Intersection.  A  plane  is  perpendicular  to  a  plane  when 
any  straight  line  in  the  first  which  Is  perpendicular  to 
the  common  intersection  of  the  two  planet  is  also  per- 
pendicular to  the  tccond  plane. 

PERPETUAL  MOTION.  In  Mechanics,  a  machine 
which,  when  set  in  motion,  would  continue  to  move  for 
ever,  or  at  leaat  until  destroyed  by  the  friction  of  its 
parts,  without  the  aid  of  any  exterior  cause.  The  dis- 
covery of  the  perpetual  motion  hat  alwayt 
brated  problem  In  mechanics,  on  which  many  1 
though  in  general  Ill-instructed,  persons  have  consume 
their  time  ;  but  all  the  labour  bestowed  on  it  has  proved 
abortive.  In  fact  the  Impossibility  of  itt 
mttrated  from  the  I 


Gastropods,  including  those  species  in  which  the  thellt 
have  the  margin  of  the  aperture  or  mouth  unbroken 
and  continuous. 

PE'RISTYLIUM.  (Gr.  wajt,  and  rruXtt,  a  column.)  In 
Architecture,  a  court,  square,  or  cloister,  with  columns  on 
three  sides :  hence  improperly  so  called.  In  perittylia 
with  columns  on  each  of  the  four  side*,  that  towards  the 
south  was  frequently  higher  than  the  rest.  This  species 
was  called  a  Hhodian  peristylium. 

PERITHE' RIDES.  (Gr.)  In  Architecture.  See 
Axcomes. 

PERITONEUM.  (Gr.  n/erm«,  1  extend  round.) 
Th*  membrane  which  envelops  the  abdominal  viscera,  and 
lines  the  cavity  of  the  abdomen.  Hence  also  peritonitis, 
or  inflammation  of  the  peritoneal  membrane. 

PEIUTRO'CHIUM.  (Gr.  nt>  rf.j m,  /  ;  tm  about.) 
In  Mechanics,  a  wheel  or  circular  frame  of  wood,  fixed 


ujK>n  a  cylinder  or  axle,  round  which  a  rope  is  wound  ; 
and  the  wheel  and  cylinder  being  moveable  about  a  com- 
mon axis,  a  power  applied  to  the  wheel  will  raise  a 
weight  attached  to  thy  ope  wM^*"  J^^te^Jn^ 

trtai  of  th«  cylinder.  This  mechanical  power  is  called 
the  axis  in  peritrochio  ;  the  windlass  and  capstan  are  con- 
structed on  the  same  principle, 

PE'RJURY  (Lat.pcjero).ln  I.  t*  is  a  wilful  false  oath 
taken  in  a  court  of  justice,  by  a  witness  lawfully  required 
to  de|xj»e  t  he  truth  in  a  matter  of  some  consequence  to  the 
point  In  question.  A  false  oath,  therefore,  taken  before 
no  court,  or  before  a  court  Incompetent  to  try  the  Issue  in 
question,  does  not  constitute  the  offence  of  perjury. 
Perjury  it  a  misdemeanor  at  common  law,  and  by  several 
statutet  punishable  by  fine  and  imprisonment,  and  by 
transportation  for  a  term  not  exceeding  seven  years. 

PEIlKUNOS.  One  of  the,  chief  divinities  of  ancient 
Prussia,  who,  together  with  Rikollot  and  Potrimpos, 
formed  the  sacred  Trinity  of  the  Slavonic  and  the  ad- 
joining nations.  He  was  regarded  as  the  god  of  the 
elements  ;  and  his  worthip  extended  even  to  Russia, 
Poland,  Bohemia,  where  there  were  numerous  temples 
erected  to  his  honour.  (See  Grimm's  Deutsche  Mytholo- 
gi*) 

PE'RMIT.  An  order  or  written  pennlttlon  from  an 
of  the  customs,  authorising  the  removal  of  goods 
t  to  excise  duties  from  one  place  to  another. 
►ERMUTA'TION,  In  Algebra,  denotes  the  arrange- 
rnent  of  any  determinate  number  of  things  or  lettert 
in  all  pottlble  orders  one  after  the  other.  For  example, 
two  letters,  a  b.  give  the  two  permutations  a  b  and  6  a/ 
and  three  letters,  a  be,  give  the  tlx  permutations  a  b  c, 
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_  In  speaking  of  the  perpetual  motion,  it  Is  to  be  i 
stood  that  from  among  the  forces  by  which  motion  may 
be  produced  we  are  to  exclude  not  only  air  and  water, 
but  other  natural  agei its ,  as  heat,  atmospher  ic  ch anges,  &c. 
The  only  admissible  agents  are  the  inertia  of  matter, 
and  its  attractive  forces,  which  may  all  be  considered  of 
the  tame  kind  as  gravitation. 

It  is  an  admitted  principle  in  philosophy  that  action 
and  reaction  arc  equal ;  and  that  when  motion  it  commu- 
nicated from  one  body  to  another,  the  first  loset  just  at 
much  at  It  gained  by  the  second.  But  every  moving 
body  Is  continually  retarded  by  two  passive  forces,  the 
resistance  of  the  air  and  friction.  In  order,  therefore, 
that  motion  may  be  continued  without  diminution,  one 
of  two  things  is  necessary,  —  either  that  it  be  maintained 
by  an  exterior  force  (in  which  case  k  would  cease  to  be 
what  wc  understand  by  a  perpetual  motion)  ;  or  that  the 
resistance  of  the  air  and  friction  be  annihilated,  which  is 
physically  impossible.  The  motion  cannot  be  perpe- 
tuated till  these  retarding  forces  are  compensated,  and 
they  can  only  be  compensated  by  an  exterior  force  ;  for 
the  force  communicated  to  any  body  cannot  be  greater 
than  the  generating  forte,  and  this  is  only  sufficient  to 
quantity  of  motion  when  there  Is  no 
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PERPETUITY. 

resistance.  To  find  the  perpetual  motion  U  therefore  a 
proposition  equivalent  to  this.  —  to  find  a  force  (either  an 
attractive  force  like  that  of  gravitation  or  magnetism,  or 
an  elastic  force,  that  of  a  spring  for  example)  greater 
than  itself. 

But  it  may  be  argued  that  by  some  arrangement  or 
combination  of  mechanical  powers  a  force  mar  be  gained 
equal  to  that  which  is  lost  in  overcoming  friction  and 
atmospheric  resistance.  This  notion  at  first  mention 
appears  plausible,  and  Is  in  fact  that  by  which  most 
speculators  have  been  led  astray.  It  U,  however,  entirely 
erroneous  ;  for  by  no  multi  plication  of  forces  or  powers 
by  mechanical  agents  can  the  quantity  of  motion  be  in- 
creased. Whatever  is  gained  in  power  Is  lost  in  time ; 
the  quantity  of  motion  transmitted  by  the  machine  re- 
mains unaltered. 

Although  the  perpetual  motion  has  been  demonstrated 
again  and  again  to  be  impossible  on  any  known  principle 
of  mechanics,  projectors  have  not  thereby  been  deterred 
from  the  pursuit.  In  1775  the  Academy  of  Sciences  at 
"  not  to  consider  or  admit  into  their  Me- 
re proposal  for  the  discovery  of  the  per- 
petual  motion  ;  yet  such  appear*  to  be  the  seductive  na- 
ture of  the  subject  that  innumerable  schemes,  designs, 
and  projects  for  accomplishing  it  have  since  been,  and 
even  to  the  present  time  continue  to  be,  put  forward ;  and 
there  are  very  recent  instances  of  men  of  no  common  at- 
tainments and  reputation,  and  well  versed  moreover  in 
the  principles  of  mechanical  science,  who  have  been  de- 
ceived by  the  ingenious  frauds  of  charlatans  and  impostors 
into  a  belief  of  its  actual  discovery.  (Montucla,  Hist, 
dct  Math,  tome  ill.  p.  813. ;  Repertory  qf  Arts,  vols.  vii. 
and  xiv. ;  London  Journal  of  Arts,  May.  1*27  ;  Airy, 
Trans,  oj  the  Cambridge  Phil.  Soe.  vol.  til.  part.  2.;  Poppe, 
Wunder  aer  Median  tk,  1*32  ;  and  various  papers  in  the 
earlier  volumes  of  the  Memoir**  de  f  Academic  des  Sci- 
ences, and  the  Philosophical  Transaction*. ) 

PERPETUTTY,  In  the  doctrine  of  Annuities,  is  the 
sum  of  money  which  will  purchase  a  certain  annuity  to 
continue  for  ever.  This  is  equal  to  the  product  of  the 
annuity  into  the  number  of  yean  in  which  the  simple 
interest  of  any  sum  will  equal  the  principal,  for  ex- 
ample, if  the  rate  of  interest  be  4  per  cent.,  the  simple 
interest  of  any  sum  will  amount  to  a  sum  equal  to  the 
principal  in  twenty-five  years.  The  value,  therefore,  of 
the  perpetuity  of  1007.  per  annum  is  2500/.  The  number 
of  years  is  equal  to  unit  divided  by  the  rate  of  interest, 
or  100  divided  by  the  rate  per  cent. 

PE'RRY.  (Lat.  pirum,  a  pear.)  A  fermented  liquor 
made  from  pears,  in  the  same  manner  as  cider  from  ap- 
ples. The  pears  best  fitted  for  producing  perry  are  ex- 
ceedingly harsh  and  tart ;  but  it  is  itself  pleasant  and 
wholesome. 

PERSECU'TIONS.  The  name  by  which  several 
periods  In  the  history  of  the  Christian  church  are  histo- 
rically distinguished.  Of  these  by  far  the  most  sangui- 
nary occurred  in  the  first  centuries  of  the  Christian  era, 
and  originated  In  the  desire  of  the  Gentile  nations  to  ex- 
tirpate the  followers  of  the  Christian  faith.  On  the 
of  Constantino  to  the  throne  of  the  Western 
persecutions  ceased  ;  and  the  sub- 
of  the  church  is  disfigured  by  persecu. 
by  the  more  powerful  against  the  weaker  of 


PERSEUS.  Son  of  Jupiter  and  Danae,  one  of  the 
roost  distinguished  heroes  of  the  Grecian  mythology.  His 
history  is  too  well  known  to  bo  recapitulated  here.  Ills 
chief  exploit  was  the  conquest  of  Medusa  (which  see). 

Perseus.  One  of  the  forty-eight  ancient  constella- 
tions, situated  in  the  northern  hemisphere. 

PERSE  VE'RANCE,  or  FINAL  PERSEVERANCE. 
In  Theology,  the  continuance  of  the  elect  in  a  state  of 
grace  to  the  end  of  their  lives,  which,  according  to  some 
theologians,  must  always  be  the  case  with  him  who  has 
once  been  truly  called  into  such  a  state.  Since  God  Is 
represented  as  the  image  of  perfection  and  immutability 
in  himself,  so,  It  is  argued,  having  once  begun  the  prepa- 
ration of  a  human  being  for  a  blessed  eternity,  he  will 
not  leave  bis  work  unfinished  ;  but  the  person  concerned 
must  necessarily  persevere  to  the  end  in  a  state  of  accept- 
ance, under  the  absolute  decree  of  which  he  was  ori- 
ginally elected  unto  life. 

PE'RSIAN  WHEEL.  In  Mechanics,  a  contrivance  for 
raising  water  to  some  height  above  the  level  of  a  stream. 
In  the  rim  of  a  wheel  turned  by  the  stream  a  number 
ofstrong  pins  are  fixed,  from  which  buckets  arc  suspended. 
As  the  wheel  turns,  the  buckets  on  one  side  go  down  into 
the  stream,  where  they  are  filled,  and  return  up  full  on  the 
other  side  till  they  reach  the  top.  Here  an  obstacle  is 
placed  in  tuch  a  position  that  the  ttuckets  successively 
strike  against  It  and  aro  overset,  and  the  water  emptied 
Into  a  trough.  As  the  water  can  never  be  raised  by  this 
means  higher  than  the  diameter  of  the  wheel,  it  is  obvious 
that  this  rude  machine  is  capable  of  only  a  very  limited 
application.  Sometimes  the  wheel  is  made  to  raise  the 
water  only  to  the  height  of  the  axis.  In  this  case,  instead 
of  buckets,  the  spokes  are  made  hollow,  and  bent  into  such 
914 
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a  form  that  when  they  dip  into  the  water  it  runs  lofo 
them,  and  is  thus  conveyed  to  a  box  on  the  axle,  whence  it 
Is  emptied  into  a  cistern.  Such  wheels  are  in  common 
use  on  the  banks  of  the  Nile,  and  elsewhere. 

PERSISTENCE  (Lat.  per,  through;  slsto,  /  re- 
main ).  in  Optics,  signifies  the  duration  of  the  impres>t<<i 
of  light  on  the  retina  after  the  luminous  object  has  dis- 
appeared. Thus,  if  a  lighted  torch  is  whirled  round 
rapidly,  a  continuous  circle  of  light  is  seen.  A  great 
number  of  illusions  of  the  same  kind,  as  the  augmentation 
of  the  apparent  volume  of  a  musical  chord  when  in  vi- 
bration, the  luminous  train  accompanying  a  falling  me- 
teor, &c,  are  explained  by  this  property  of  vision  ;  and 
it  has  been  ingeniously  applied  by  Professor  Wheatstooe 
to  measure  the  velocity  of  electric  light. 

PERSON.    See  ("S:\mmar. 

PE'RSONAL  PROPERTY,  according  to  the  division 
recognized  by  our  law.  is  best  defined  negativelv.  a«.  In- 
eluding  every  thing  which  may  be  made  the  subject  of 
pro|*erty,  and  which  is  not  legally  considered  as 
taining  to  land.  The  original  dist 
cdly  between  things  moveable  and  I 
the  one  hand,  a  personal  interest  may  be  acquired  in 
things  immoveable,  f.  e.  in  land  by  leaae  for  yean 
(chattels  real);  while,  on  the  other  hand,  some  thiug's  not 
affixed  to  the  soil  and  some  bare  rights  and  privileges 
are  considered  as  freehold.  The  distinction,  therefore, 
is  scarcely  maintained  with  philosophical  accuracy,  al- 
though we  may  still  consider  that  every  thing  which  Is  of 
a  freehold  nature  is  either  obviously  or  constructively 
connected  with  the  enjoyment  of  land,  or,  in  technical 
language,  savours  of  the  realty;  while  every  thing  wholly 
unconnected  with  land  falls  under  the  denomination  of 
chattels  personal.  The  terra  chattel  is  derived  from  the 
barl>arous  Latin  word  catallnm. 

Besides  chattels  real,  already  adverted  to,  personal 
property  is  said  to  be  either  in  possession  or  in  action. 
The  first  class  of  objects  includes  every  thing  compre- 
hended under  goods  and  chattels,  ready  money  and  stork, 
or  such  animals  as  are  the  subjects  of  property  :  the  se- 
cond class  are  legally  termed  chose*  or  things  in  octn*n, 
and  are  defined  to  be  things  to  which  a  man  has  a  bare 
right  without  any  occupation,  the  possession  whereof  may 
be  recovered  by  a  suit  or  action  at  taw.  Of  this  class, 
therefore,  are  all  debts,  and  the  securities  for  them,  un- 
less these  securities  attach  on  land.  Sums  of  money  due 
on  bond,  on  bills  of  exchange,  and  promissory 

this  comnreJ 


property  in  the  funds,  all  fall  within 
c  lass,  which,  originally  so  trifling  as  to  be  hardly  noticed 
in  early  jurisprudence,  now  comprehend*  by  far  the 
greater  part  in  value  of  tho  moveable  property  of  our 
commercial  community. 

PERSONIFICA'TION,  or  PROSOPOPOEIA,  in 
Rhetoric  and  Composition,  a  figure  of  speech,  being  a 
species  of  metaphor  (see  Mxtaphok).  by  which  inanhnat- 
°  UhTf  °r  dbSact!'"t  n0li°n8(-  *re  JjePr;«y«ted  a*  endued 
living  agents  (£?  Tt-o^^T)* ^Vh^Tii^!Vj*^" 
coupled  with  attributes  which  belong  only  to  Using 
agents. 

PERSPECTIVE.  (Lat.  pertpicio.  I  look  through  ) 
In  the  Fine  Arts,  the  art  of  delineating  on  a  given  trans- 
parent plane  or  superficies  objects  as  they  appear  to  an 
eye  placed  at  a  given  height  and  distance.  From  to* 
definition,  it  is  evident  that  to  delineate  the  true  appear- 
ance of  an  object  on  a  plane  surface,  it  becomes  nece»sarr 
to  know  the  laws  according  to  which  the  apparent  lirw  a'r 
dimensions  of  an  object  increase  or  decrease  ;  and  thev 
arc  these  generally :  —  I.  The  visual  angle,  or  the  appa- 
rent magnitude  of  a  line,  will  be  less  the  greater  the  <ln- 
tance,  and  the  converse  ;  2.  It  will  be  less  the  more 
obliquely  a  line  Is  viewed  ;  3.  The  law  of  diminution 
will  be  nearly  in  proportion  to  the  obliquity  ai 


spectator  be  at  I,  and  let  E  F  G  II  be  the  plane  on 
the  appearance  of  objects  is  observed.    This  is 


of  the  it 

which  the  appearance  of  objects 

called  the  perspective  plane,  or  plane  of  the  picture.  Now 
the  appearance  of  every  object  to  be  delineated  wfll 
vary  according  to  the  plane  in  which  it  sti 
with  respect  to  the  perspective  plane ; 
tlcular  situations  of  object  planes  are  the  main 
for  consideration.    It  is  manifest  that  any  pUne 
through  tho  eye  can  only  be  seen  on  the  pen 
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plane  as  a  line ;  for  the  eye.  having  neither  elevation  above 
nor  depression  below  such  pUne,  can  aee  no  part  of  Its 
surface,  its  edge  being  all  that  is  visible  to  the  eye.  Of 
such  planes  twoareof  primary  importance  in  perspective ; 
viz.  the  horizontal  plane,  UKLH,  parallel  to  the  hori- 
son  :  and  the  vertical  plane,  QFKN,  perpendicular  to 
the  last.  The  first  intersects  the  perspective  plane  in 
the  line  L  K,  cad  led  the  horizontal  line  ,  and  the  last  in 
the  line  Q  P,  called  the  vertical  tine.  Planes  not  passing 
through  the  eye  must  have  a  direct  or  an  oblique  situa- 
tion  relative  thereto.  If  the  former,  it  must  be  parallel 
to  the  perspective  plane,  which  is  supposed  to  be  placed 
directly  before  the  eye ;  thus,  the  plane  A  B  C  D  Is  a 
direct  one,  and  parallel  to  the  perspective  plane  G  E. 
Of  the  planes  situated  obliquely  to  the  eye,  the  mostcon- 
M'lrrable  it  A  B  II  D,  which  is  called  the  ground  plane, 
and  is  parallel  to  that  of  the  horizon.  From  the  fore- 
going observations,  then,  it  appears  that  objects  in  the 
surfaces  of  the  horizontal  and  vertical  planes  cannot  be 
seen  by  the  eye  at  I ;  and  therefore  cannot  be  represented 
on  the  perspective  plane.  If  O  B  be  an  object  in  the 
direct  plane,  and  from  the  extreme  points  O  and  B  the 
visual  rays  O  I,  B  I  be  drawn  to  the  eye  at  I,  they  will 
pass  through  the  perspective  plane  in  the  points  o  and  b, 
1  by  joining  them  the  right  line  a  b  will  be  the  rep  re - 
tntion  of  the  line  or  object  O  B  on  the  perspective 
w.  In  like  manner  the  representation  of  O  A  is  o  a, 
b  r  and  a  n  will  be  the  representation  of  B  R  and  A  N , 
and  consequently  rid*  of  RBAN,  Ac.  Ac.  So  all 
lines  parallel  to  A  B  or  C  D  in  the  object  plane  will  have 
their  perspective  lines  parallel  to  a  b  and  c  d  in  the 


and 
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«  on  the  perspective  plane  -,  and  however  the  object 
plane  A  C  may  be  divided;  their  representations  on  the 


perspective  plane  or  planes  of  the  pl< 
\n  a  similar  manner.  Any  point  B  i 
the  same  ratio  of  distance  from  the  ho 
planes,  as  its  perspective  has  from 
vertical  planes,  viz.  that  of  the  dist 


of  the  picture  will  dividi'that 
B  in  a  direct  plane  has 
horizontal  and  vertical 
the  horizontal  and 

Vertical  planes,  via.  that  of  the  distances  of  the  planes 
from  the  eye,  from  the  nature  of  similar  triangles  :  hence 
the  forms  of  objects  on  the  perspective  plane,  when  they 
are  presented  in  a  direct  view,  may  be  drawn  with  facility. 
The  last  species  of  plane  whereon  it  is  supposed  we  may 
view  the  natural  object  is  that  of  the  ground  itself,  as 
A  I>  H  E,  above  which  the  eye  has  more  or  less  an  ele- 
vation ;  as  i  P,  equal  to  I  Y.  This  Is  hence  called  the 
g  round  plane,  and  Its  Intersection,  H  E,  with  the  perspec- 
tive plane  is  called  the  ground  line.  It  is  more  important 
than  all  others,  as  being  the  common  table,  as  it  were,  on 
which  every  thing  Is  placed.  In  respect  to  this  horizontal 
plane,  we  have  seen  that  the  two  remote  angles  thereof, 
A  and  D,  are  represented  by  a  and  d  In  the  perspective 
plane ;  the  other  two  angles,  E  and  H,  are  In  the  same  plane 
also,  as  being  common  to  both  ;  therefore,  by  drawing  the 
lines  a  E  and  d  H,  there  will  be  formed  the  figure  E  and  H 
on  the  perspective  plane,  which  will  be  the  correct  per- 
spective appearance  of  the  ground  plane  A  1)  H  K.  Thus, 
a  E  Is  the  perspective  of  A  B.  n  Pof  N  P.anda*  H  of  I)  11 ; 
and  lines  that  are  parallel  in  the  ground  plane  and  per- 
pendicular to  the  perspective  plane  are  not  so  in  their 
ective  picture,  but  converge  to  a  point  i,  called  the 
of  tight,  in  the  perspective  plane,  because  exactly 
Ite  to  the  eve,  or  the  point  in  which  a  perpendicular 
the  eye  falls  on  the  plane.  In  the  ground  plane 
draw  V  W  parallel  to  A  D ;  its  perspective  *  sr  will  be 
"  to  a  d  in  the  picture,  and  ad  we  will  be  the  per- 
of  the  part  A  D  W  V  in  the  original  plane.  We 
m  proceed  to  a  demonstration  of  what  relates  to 
forming  the  perspective  appearance  or  picture  of  the 

^«Sfl»»s£WS3 


■  lam-  VC  K  C,  contiguous  to  and  at  right  angle*  with  the 
er»pective  plane  Y  Z  S  R.  P  11  Is  the  distance  of  the 
,Une.  and  II I  the  height  of  the  eye  at  I.  II  E  is  parallel 
to  G  B  or  C  K,  and  bisects  A  D  and  B  C  In  the  point*  F 
and  E.  On  the  point  E  raise  the  perpendicular  E  M, 
,-nual  to  II  I.  and  draw  the  lines  B  H.  C  M,  G  I,  and  K  I. 
Ih-aw  the  visual  lines  I  A.  1  B,  and  1  M,  which  Is  called 
the  principal  ray,  and  is  perpendicular  to  the  perspective 
plane  In  the  point  t  Now  It  Is  evident  that  the  plane 
jOBM  intersects  the  perspective  plane  in  the  line  A  i, 
tnd  the  ray  B  I.  being  in  the  said  plane  G  M.  must  inter- 
,cct  the  line  A  i  in  some  point  b,  which  Is  therefore  the 


the  perspective  plane  R  Z  in  the  line  D  i,  and  the  ray 
I  C  is  in  that  plane,  and  Intersects  the  line  t  D  in  the 
point  c,  that  point  will  be  the  perspective  of  the  point  C, 
and  D  c  that  of  the  line  D  C.  Joining  the  points  b  c, 
the  line  b  c  will  be  the  perspective  of  the  line  H  C  in  the 
ground  plane.  Let  A  B  eqtud  1)  C,  then  B  C  will  be 
parallel  to  A  D  ;  and  as  In  this  case  A  A  is  equal  to  I)  c,  b  c 
will  be  parallel  to  A  D  also.  From  this  It  is  manifest 
that  all  right  line$,  m  BC  in  the  ground  plane,  which  are 
parallel  to  the  ground  line  A  D,  will  alto  be  parallel  to  the 
tame  in  their  repretentationt  on  the  perspective  plane.  It  is 
moreover  evident  that  the  representations  A  b,  F  e,  1)  c, 
of  all  lines  A  B,  F  E,  D  C,  perpendicular  to  the  ground 
line  A  D,  converge  or  tend  to  the  point  of  sight  i  in  the 
perspective  plane.  If  the  line  A  B  be  carried  out  infinitely 
m  the  direction  of  V,  then,  supposing  the  point  B  to  move 
along  that  line  continually,  trie  visual  ray  B  I  will  keep 
rising  on  the  plane  I  G  B  M  towards  I  M,  making  tho 
angle  B  I  M  less  and  less,  till  the  point  B  being  at  an 
infinite  distance  the  ray  I  B  will  coincide  with  I  M .  and 
consequently  the  line  A  i  will  bo  the  perspective  of  A  B 
continued  infinitely.  So  D  i  will  be  the  representation 
of  the  line  D  C  continued  infinitely.  Hence  the  tri- 
angle Ail)  will,  on  the  pertprctive  plane,  be  the  true 
representation  of  the  plane  ABCD  carried  out  infinitely 
on  the  plane  of  the  horizon.  Hence,  also,  the  line  Y  i  I 
Is  the  perspective  of  the  horizon  or  boundary  of  the  sight 
at  an  infinite  distance :  and  therefore  all  objects  on  the 
plane  of  the  horixon  will,  in  their  representations,  be  seen 

ie  towards  the  point  of  slight. 


;,er*pcctive  of  the  point  B  :  hence  A  *  is  the  perspective 
of  tATline  A  B.   Also,  as  the  plane  I  K  C  allntcrsecU 
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to  rise  from  the  , 
and  lessen  in 

at  last  they  vanish  in  the  horizontal  line  Y  Z.  We  i 
come  to  lines  which  lie  obHque  to  or  make  an  angle 
with  the  ground  line  A  D,  or  any  other  parallel  to  it- 
Make  A  L  equal  to  A  G  or  I  i,  and  draw  A  •  to  make 
any  angle  p  A  R  or  p  A  D  with  the  base  A  I),  acute  or 
obtuse.  Then  in  the  horizontal  line  Y  I  take  i  X, 
equal  to  hp,  and  draw  p  X  and  i  X  ;  the  plane  I  X  p  A 
will  intersect  the  perspective  plane  in  the  line  AX. 
Draw  the  visual  ray  I  p,  which,  being  in  the  plane  1  XpA, 
must  go  through  the  perspective  plane  somewhere  In 
the  line  A  X,  which  suppose  at  r.  Then  is  the  point  r 
the  perspective  of  p;  and  since  the  point  p  is  supposed 
to  pass  from  A  to  /»,  in  describing  the  line  A  p  its  per- 
spective r  will  more  in  the  plane  A  Z  from  A  to  r,  and 
describe  the  line  A  r,  which  therefore  will  be  the  repre- 
scntatlon  of  tho  line  A  p.  If  A  p  be  carried  out  Infinitely, 
and  the  point  p  supposed  to  move  constantly  therein,  ita 
representation  r  will  appear  to  move  towards  X,  till  at 
length  the  point  p  being  at  an  infinite  distance,  r  arrives 
at  and  coincides  with  X  in  the  horizontal  line.  A  X  is 
therefore  the  representation  of  the  line  A  p  infinitely 
continued  ;  and  X  is  called  the  accidental  point,  to  which 
the  representations  of  all  lines  parallel  to  A  p  tend.  Let 
L  P  be  taken  equal  to  A  L,  and  i  Z  equal  to  i  I ;  then, 
joining  A  P  and  i  Z,  the  triangles  A  PL  and  i  I  I  are 
equal.  Then  will  the  plane  i  A  P  Z  Intersect  the  per* 
•pective  plane  in  the  line  A  Z,  which  will  be  the  repre- 
sentation of  the  line  A  P  carried  to  an  Infinite  distance. 
But  since  A  L  Is  equal  to  L  P,  and  L  P  is  parallel  to  A  D, 
therefore  A  P  is  the  diagonal  of  a  square,  and  contains  an 
angle  13  A  P  of  forty-five  degrees  with  the  ground  line 
A  D  ;  hence  the  point  of  distance  Z  is  that  to  which  all 
rays  parallel  to  A  P  tend  in  the  perspective  plane.  Let 
A  B  equal  A  D  ;  then  is  A  B  C  D  a  geometrical  square, 
and  its  diagonal  A  C.  whereof  the  representation  i»  A  r  ; 
and  the  point  c  Is  therefore  that  in  which  the  perspective 
diagonal  A  Z  intersects  the  ray  or  radial  line  i  D.  Make 

I  Y  equal  i  Z,  or  i  I,  and  join  D  Y,  and  it  will  be  the  per- 
spective diagonal  of  I)  B  (the  other  diagonal  of  the  square 
A  C)  infinitely  continued,  and  D  b  the  representation  of 
the  diagonal  D  B,  determined  by  the  I 
lines  D  Y  and  A  i,  as  before.  Thus  it  is 
that  AicD  on  the  perspective  plane  A  S  Z  Y  is  the 
true  picture  or  perspective  representation  of  the  original 
square  A  11  C  1)  on  the  ground  plane,  as  required. 

From  the  above  principles  are  deduced  the  common 
rules  of  perspective,  of  which  we  shall  give  two  or  three 
examples.  ABCD  it  a  ground  plane,  whereon  arc 
seated  the  objects  O  and  O'.  The  line  A  B  is  the  plan 
of  the  plane  of  the  picture,  or  its  intersection  with  tho 
ground  plane  ;  and  C  D  Y  Z  Is  the  plane  of  the  picture, 
or  the  perspective  plane,  as  we  have  before  called  it.  It 
will  be  observed  that  one  of  the  objects,  O,  lies  obliquely 
towards  the  perspective  plane, and  the  other  is  parallel  to 
it  or  direct.  We  will  first  deal  with  the  fonner.  From 
the  station  of  the  eye,  E,  parallel  to  a  e  and  e  b,  two 
of  tho  sides  of  the  object,  draw  the  lines  B  A  and  E  B, 
cutting  the  plane  of  the  picture  In  A  and  B.  Then  will 
A  be  the  vanishing  point  of  -all  lines  parallel  to  a  e, 
as  will  be  B  of  all  lines  parallel  to  e  b.  E'  is  the  place 
of  the  eye  at  the  Intersection  of  the -ground  plane  with 
the  picture,  being  a  perpendicular  from  A  B  to  E\  If 

II  H'  be  the  horaontal  line,  then  II  E'\  equal  to  A  E', 
Is  the  place  of  the  eye  on  the  perspective  plane.  From 
the  dim-rent  points  of  the  object  ae  b  draw  towards  E  as 
a  centre  the  visual  rays  o  c^ed,  bf,  Interacting  A  B  in 
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/,-  and  from  them 
■  cC,d <?,//',  which  will 
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SETS*  The  vanlihing  points 
a  b  are  found  by  a  line  from  the  eye  parallel  to  a  6, 
the  picture  in  V.  Similarly,  V' is  found  to  be  the  r« 


the  sides  a  e  and  e  b  respectively.  On  the  plan  continue 
one  of  the  sides  a  t  till  it  intersects  the  picture  in  A,  and 
make  C  A'  on  the  perspective  plane  equal  to  A  A  on  the 
plan  ;  and  draw  the  vertical  A'  A",  which  will  be  the  line 
of  brigktt  on  which  they  are  to  be  set  out.  Then,  if  A*  p 
be  the  height  of  the  object  <>.  lines  drawn  from  A'  and  p 
to  the  vanishing  point  H  will  intersect  the  verticals  in 
q  and  r  and  *'  and  f.  In  like  manner,  lines  drawn  from 
V  and  r*  towards  the  vanishing  point  H  will  give  the 
representation  of  the  other  side.  Lines  drawn  in  oppo- 
site directions  at  the  top  of  the  figure  (dotted  in  the 
diagram )  will  enablethe  draftsman  to  draw  diagonals  from 
whose  intersection  a  vertical  may  lie  raised  for  crowning 
the  object  with  a  pyramid  or  other  figure.  In  respect 
of  the  object  <  >'.  whleh  on  the  plan  Is  a  square  circum- 
scribing a  circle,  the  object  betas  direct  or  parallel  to 
the  picture,  all  those  lines  parallel  to  It  will  be  horl- 
■ontal,  and  the  vanishing  point  of  the  returning  Aides 
p  .r  q  u  will  be  found  in  E'  (or  K"  In  the  pit  tore),  w  Inch, 
as  In  the  former  case,  is  found  by  a  line  from  K  parallel 
to  those  sides  Intersecting  the  picture.  Similarly,  a  line 
from  K  parallel  to  x  q,  intersecting  the  picture  in  3,  will 
be  the  vanishing  point  of  all  diagonals  of  a  square  in  that 
direction.  The  \  Uual  rays  tending  to  K,  shown  at  g  It  /, 
ftc,  arc  to  be  transferred  to  the  picture  by  verticals  as  be- 
fore. In  this  object  A  A'  A"  will  be  seen  to  be  the  line  of 
heights,  on  which  all  heights  are  to  be  set  out.  The 
perspective  extent  of  a  circle  Is  easily  obtained  by  lines 
bounding  its  convexity,  transferred  by  the  visual  ravs  s  A 
r  m  to  the  picture,  which,  aided  by  the  diameter »,  will  fdve 
the  form  required.  To  give  the  reader  a  general  notion 
of  the  common  mode  of  proceeding  in  perspective  repre- 
sentations of  buildings,  we  present  the  following  dia- 
grams.  B  is  the  plan  of  a  building  to  be  thrown  into 


of  the 


point  of  all  lines  parallel  tncrf.  If  a  b  be  continued  to 
A,  it  gives  the  place  of  the  line  H  H',  whereon  the  hrtph:» 
of  the  different  parts  of  the  elevation  A  mar  be  set  ac- 
cording to  their  several  altitudes.  The  place  of  the 
horizontal  line  is  chosen  so  as  to  afford  the  most  agrefsabl? 
representation  of  the  object ;  its  height  depending,  of 
course,  on  that  at  which  the  eye  would  most  probably  be 
placed,  or  might  be  supposed  to  be.  The  visual  rays  to 
the  eyes  are  shown  by  the  dotted  lines.  Having  thus 
prepared  the  geometrical  plan  and  elevation  of  the  object, 
the  plane  of  the  picture  is  set  out  as  under ;  and  the 
reader  must  observe  that  the  whole  extent  of  It  hori- 


zontally must  not  take  in  an  angle  of  more  than  sixty 
degrees,  that  being  as  great  as  the  eye  can  take  la 
without  turning  the  head,  though  in  internal  views  a 
greater  extent  is  generally  tolerated.  It  Is  to  be  observed 
that  in  this  diagram  the  representation,  for  the  sake  of 
greater  distinctness,  is  doubled  In  dimensions  from  the 
plan.  The  place  of  H  H'  is  transferred  to  the  picture, 
and  the  height  carried  down  from  it  to  the  vertical  lines, 
whose  places  hare  been  found  by  the  visual  rays  above 
mentioned.  The  vanishing  points  V  and  V'  are  trans- 
ferred to  the  horhtontal  line  V  V,  and  the  horizontal 
lines  in  the  sides  tend  thereto.    It  is  obvious  that  a 

the  draftsman  to 
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bei 

that  without  a 
to  succeed. 

That  perspective  was  unknown  to  the  ancients,  as  i 
have  supposed,  is  a  mistake.   What  has  led  to  such  an 
error  has  been,  perhaps,  the  violation  of  its  rules  in  basso 
relievo,  and  particularly  in  those  on  the  Trajan  column, 
where  attention  to  them  would  have  been  impossible,  if 
not  Improper.    Another  ground  for  the  supposition  Is 
the  ignorance  of  perspective  displayed  in  the  painting 
of  Herculaneum  and  Pompeii.    But  such  examples  are 
no  proof.    How  many  painters  of  our  own  day*,  some  of 
them  even  possessing  a  certain  sort  of  reputation,  ar>- 
sadly  ignorant  upon  the  subject.    The  truth  Is,  that  the 
aucients  were  not  only  eminent  for  their  success  in 
painting  walls  with  architectural  subjects,  but  they  were 
also  known  to  have  required  the  practice  of  this  branch 
of  the  arts  in  the  decorations  of  their  theatres.  To  such 
a  point  of  perfection  was  it  carried,  if  we  may  rely  on 
Pliny,  that  fn  the  decorations  of  the  theatre  of  Claudius 
Pulcner  the  imitations  were  so  striking  that  the  birds 
attempted  to  alight  on  the  tiles  of  the  roofs.    This  pro- 
bably, however,  is  but  a  figurative  description  of  the 
work,  and  that  it  was  so  intended  ;  for  otherwise  it  would 
be  drawing  rather  too  largely  on  our  credulity.  Vttru- 
rius  tells  us,  in  the  Preface  to  his  7th  Book,  that  per- 
spectlre  was  well  understood  at  a  very  early  period. 
His  words  are,  "  Agathasius,  at  the  time  when  -Esrhviu* 
taught  at  Athens  the  rules  of  tragic  poetry,  was  the  first 
who  contrived  scenery,  upon  which  subject  he  left  a 
treatise.    This  led  tfctnocritus  and  Anaxagoraa,  who 
wrote  thereon,  to  explain  how  the  points  of  sight  and 
distance  oiurht  to  guide  the  lines,  as  In  nature,  to  a 
centre  ;  so  that,  by  means  of  pictorial  dec* 
appearances  of  buildings  appear  on  the 

a  flat  vertical  surface,  seem  nevertheless  to 

the  practice  of  per- 
spective confined  to  the  representations  just  mentioned. 
Its  knowledge  was  considered  equally  necessary  in  pic- 
tures. The  painter  Pamphilus,  whose  celebrated  school 
of  design  was  at  Slcyon.  taught  perspective  publicly,  and 
carried  his  opinions  on  this  head  to  such  an  extent  that 
he  considered  no'  perfect  painting  could  be  executed 
without  a  knowledge  of  geometry.  "  Omnibus  lerterts 
eruditus  prccipue  arithmetics);  et  geometric  sine  quibui 
negabat  art  cm  pcrficl  posse." 

The  earliest  authors  on  the  subject  whose  works  have 
reached  us  are  Bartolomeo  Bramantino  of  Milan,  whose 
work,  Rrgole  di  Protpcttiva  e  Misure  drlle  Anhckdi.  <f« 
Lombardia,  appeared  in  1440;  and  Pietro  del  Borgo,  «h< 
as  he  died  in  1443,  probably  wrote  earlier.   Baltaii .  rt 
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powil  to  be  given,  this  U  a  problem  of  pure  mathematics  ; 
but  such  is  it*  difficulty  that  even  when  restricted  to 
three-  bodies,  it*  general  aolution  transcend*  the  power 


of  analysis ;  and  it  it  only  in  a  particular  case  (that,  how- 
ever, which  ii  presented  by  nature),  namely,  when  the 
mass  of  the  disturbing  body  is  very  small  in  comparison 
of  the  central  one,  that  mathematicians  hare  succeeded 
in  integrating  the 
the  final  results. 

It  Is  esuy  to  conceive  fhat  If  the  problem  presents 
great  difficulties  when  only  three  bodies  are  taken  into 
consideration,  these  difficulties  must  be  infinitely  increased 
when  it  is  attempted  to  investigate  the  reciprocal  actions 
of  all  the  individuals  composing  the  solar  system.  To 
determine  the  circumstances  of  the  motions  of  about  thirty 
bodies  projected  in  space  and  abandoned  to  their  mutual 
attractions,  is  a  problem  indeed  which  far  transcends 
the  power  of  any  known  calculus.  Nevertheless  there 
are  circumstances  in  the  peculiar  constitution  of  the  solar 
system  which  enable  us  not  only  to  foresee  the  general 
effect,  but  to  determine  the  form  and  dimensions  and 
position  of  an  orbit,  and  the  place  of  the  body  it,  at  any 
given  time,  past  or  future,  with  all  the  precision  which 
astronomical  observations  admit  of.  These  circumstances 
are  the  following :  —  In  the  first  place,  by  reason  of  the 
immensely  preponderating  attraction  of  the  sun,  the  force 
by  which  any  planet  is  attracted  by  another  is  extremely 
in  comparison  of  that  by  whfch  it  is  retained  in  the 
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Perusal.  Improving  on  the  methods  of  Pietro,  whom  he  | 
hrul  carefully  studied,  very  considerably  advanced  the 
science.  Outdo  Ubaldi  followed  him  ;  ana,  publishing  his  '. 
work  at  Pesaro,  in  1600,  established  its  principles  on  a  ! 
basis  which  left  little  to  be  done  by  our  countryman 
Dr.  Brook  Taylor,  the  first   Englishman  who  wrote 
scientifically  on  the  subject.   The  works  on  the  subject 
are  in  every  language  very  abundant;  but,  in  our  own,  the 
work  of  Thomas  Malton,  published  in  folio.  London, 
1776.  entitled  A  complete  Treatise  on  Perspective,  in 
Tkevrp  and  Practice,  on  the  Principles  of  Dr. Brook  Tay- 
lor, is  the  most  valuable  to  the  student,  and  should  be  In 
the  hands  of  every  one  w  ho  has  a  desire  to  be  thoroughly 
acquainted  with  the  subject. 

PERSPECTIVE.  AERIAL.  See  Aerial. 
PERSPIRA'TION.  (Lat.  persptratio.)  The  vapour 
by  the  ramification  of  the  cuticnlar  arteries  over 
of  the  body.  In  the  healthy  state  it  is  slightly 
saline.  According  to  Lavoisier  and  Seguin,  the 
amount  of  perspiration  exceeds  six  pounds  in 
twenty  four  hours,  and  the  smallest  two  pounds  ;  it 
is  at  its  maximum  immediately  after  taking  food,  and  de- 
creases during  digestion.  Whatever  quantity  of  food  is 
taken,  or  whatever  arc  the  variations  of  the  atmosphere, 
the  same  person,  after  hatiug  increased  in  weight  by  all 
the  food  he  has  taken,  returns  in  twenty-four  hours  nearly 
to  the  same  weight  he  was  the  day  before,  provided  he 
is  not  growing  and  has  not  indulged  in  any  excess. 

The  substances  perspired  are  water,  carbonic  acid, 
saline  substances,  lactic  acid,  and  some  organic  matter. 
In  certain  cases  of  disease,  the  perspiration  is  not  only 
greatly  modified  as  to  quantity,  but  often  as  to  quality. 

PERTURBA'TION.  In  Astronomy,  the  deviation  of 
a  celestial  body  from  the  elliptic  orbit  which  it  would  de- 
scribe if  acted  upon  by  no  other  attractive  force  than  that 
of  the  sun,  or  central  body  about  which  It  revolves.  If  the 
planets  exercised  no  attraction  on  each  other,  the  orbit 
described  by  each  of  them  would  be  accurately  an  ellipse, 
having  the  sun  in  one  of  its  foci ;  and  the  law  of  the  mo- 
tion audi  that  the  area  described  by  a  straight  lincjoining 
the  centre  of  the  sun  and  the  planet  would  describe  equal 
in  equal  times.  But  in  consequence  of  the  universal 
i  of  matter,  every  body  in  the  system  is  more  or 
d  by  the  attractive  influence  of  all  the  others, 
and  is  comequently  forced  to  deviate  from  the  path  it  would 
describe  in  virtue  of  the  central  force  acting  alone.  The 
force*  which  cause  these  deviations  are  called  the  per- 
tnrbtng  forces ;  and  the  determination  of  their  effect  on 
each  orbit  is  the  great  problem  of  physical  astronomy. 

The  simplest  case  of  the  problem  is  a  system  in  which 
there  are  only  three  bodies.  —  a  central  body  and  two  re- 
volving bodies,  disturbing  the  motions  of  each  other. 
Sorb,  for  example, would  be  the  case  of  the  sun,  the  earth, 
and  the  moon,  if  all  the  other  planets  were  conceived  to  be 
annihilated,  or  at  so  great  a  distance  that  their  disturbing 
force  was  rendered  insensible.  For  the  sake  of  perspicuity, 
let  one  of  the  revolving  bodies  be  called  the  disturbed  and 
the  other  the  disturbing  body.  Now  it  Is  by  no  means 
difficult  to  obtain  a  general  idea  of  the  effects  that  must 
be  produced  by  the  disturbing  force.  It  is  easy  to  see, 
for  example,  that  in  certain  positions  of  its  orbit  the 
motion  of  the  disturbed  body  must  be  accelerated,  and  in 
others  retarded  ;  that  in  one  case  it  may  be  drawn  above, 
and  in  another  depressed  below  the  plane  of  the  orbit 
it  would  describe  about  the  central  body.  But  a  far  more 
difficult  problem  remains  —  namely,  that  of  determining 
of  the  reciprocal  action  of  the  re- 
r  an  infinite  number  of  revolutions, 
the  ma* ten  and  distances  of  the  bodies  arc  sup- 
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orbit  It  would  describe  If  there  was  no  other  body 
itself  and  the  sun.  Hence  the  deviations  from  that  orbit 
are  small,  and  the  disturbing  action  of  each  planet  admit* 
of  being  computed  independently  of  the  others.  In  the 
second  place,  all  the  large  planets  are  confined  to  a  tone 
of  a  few  degrees  in  breadth,  and  therefore  can  exert  only 
a  comparatively  feeble  Influence  In  drawing  one  another 
from  the  planes  of  their  orbits.  In  the  third  place,  the 


system  is  broken  up  into  subordinate  and  partiaf  systems, 
which  are  almost  independent  of  one  another.  Thus,  for 
example,  the  Sun,  Jupiter,  and  Saturn  form  a  system,  in 
which  the  two  planets  exert  a  very  sensible  action  on 
each  other,  but  are  very  little  affected  by  the  influence  of 
any  other  body ;  and  the  same  is  the  case,  though  in  a  less 
degree,  with  Venus  and  the  Earth.  By  reason  of  these 
circumstances,  mathematicians  have  been  enabled  to  ac- 
complish what  would  otherwise  have  been  impossible, 
and  to  express  the  disturbing  forces  of  the  several  bodies 
of  the  system  by  algebraic  equations,  from  which  the  po- 
sitions of  all  the  planet*  and  the  principal  satellites 
computed  for  several  years  to  come, 
tables  for  the  purposes  of  navigation. 

The  inequalities  produced  in  the  motions  of  the  planets 
by  their  reciprocal  actions  are  divided  into  two  kinds. 
The  first  depend.on  the  configurations  of  the  planets,  that 
is,  the  relative  positions  they  have  with  regard  to  each 
other ;  and,  as  the  inequalities  depending  on  this  cause 
increase,  diminish,  and  disappear  after  certain  intervals 
of  time,  they  are  stalled  periodic  inequalities.  Those  of 
the  second  kind  are  independent  of  the  relative  positions 
of  the  planets :  they  are  also  periodic,  but  their  periods 
are  incomparably  longer  than  those  of  the  first  kind  , 
hence  they  are  called  secular  inequalities,  at  If  their  pe- 
riods were  not  to  be  reckoned  by  years,  but  by  centuries. 
It  is  by  the  discovery  of  the  periodic  nature  and  ultimate 
compensation  of  all  the  inequalities  of  both  kinds, 
sloned  by  the  perturbing  ' 
bility  of  the 


In  order  to  assure  the  stability  of  the  planetary  orbits, 
three  elements  must  remain  constant,  or  he  subject  only 
to  small  periodic  fluctuations.  Theseare,  I.  The  major 
axis  of  the  orbit,  or  the  planet's  mean  distance  from  the 
sun  ;  a.  The  Inclination  of  its  orbit  to  a  fixed  plane  ;  and 
3.  The  eccentricity  of  the  orbit.  Now.  with  respect  to 
the  major  axes,  it  has  been  demonstrated  by  Lagrange 
that  they  are  exempted  altogether  from  secular  in. 
equalities,  and  are  subject  only  to  periodical  changes 
depending  on  the  configurations  of  the  planet*.  They 
are  therefore  restored  to  their  former  value*  when  the 
planets  resume  the  same  relative  positions  ;  and  their 
mean  values,  and  consequently  the  mean  motions  which 
depend  upon  them,  remain  unalterably  the  same.  With 
regard  to  the  inclinations  and  eccentricitiet,  they  are  af- 
fected both  by  periodic  and  secular  inequalities  ;  but  their 
secular  change*  are  confined  within  very  small  limits, 
and  ultimately  work  out  a  compensation.  Besides,  the 
Inclinations  and  eccentricities  of  the  different  orbits  are 
connected  with  each  other  in  such  a  manner,  that  what- 
ever any  one  orbit  gains  in  either  of  these  respects  is 
lost  among  the  others.  These  relations  are  denned  by 
the  two  following  theorems  discovered  by  Lagrange,  than 
whirh  analysis  has  furnished  no  more  remarkable  or 
beautiful  results:  — 

1.  If  the  mass  of  every  planet  be  multiplied  by  the 
square  root  of  the  major  axis  of  Its  orbit,  and  the  product 
by  the  square  of  the  tangent  of  its  inclination  to  a  f 
plane,  the  sum  of  all  these  products  will  be 
the  same  under  th 

2.  If  the  mast  of 
root  of  the  axis  of  Its  i 
of  the  eccentricity,  the  sum  of  all  i 
out  the  system  is  invariable. 

From  the  periodic  nature  of  the  changes  produced  in 
the  three  elements  mentioned  above,  it  follows  that  the 
whole  effect  of  the  perturbing  forces  is  to  cause  the  sys- 
tem to  oscillate  about  a  mean  state,  and  that  the  in- 
equalities of  the  planetary  motion*  are  all  compensated 
in  the  long  run  .  and  that  consequently  the  system  con- 
tain* within  itself  no  element  of  destruction,  but  is  cal- 
culated to  endure  for  ever,  unless  an  external  force  be 
introduced.  These  results  of  theory  are.  in  a  speculative 
point  of  view,  by  far  the  most  interesting  in  the  whole 
range  of  astronomical  discovery.  They  are  not  deduced, 
however,  from  the  solution  of  the  general  problem  of 
the  motion  of  bodies  mutually  attracting  each  other,  but 
are  founded  on  certain  condition*  which  belong  to  the 
individual  system ;  viz  1.  That  the  eccentricities  of  the 
orbits  are  inconsiderable;  1.  That  the  inclinations  to  the 
plane  of  the  ecliptic  are  small :  and,  3.  That  all  the  planets, 
primary  and  secondary,  move  in  the  same  direction.  Now 
these  conditions  arc  not  necessary  consequences  of  gra- 
vitation. For  any  thing  that  has  been  proved  to  the  con- 
trary, a  system  might  exist  under  the  Newtonian  law 
of  gravitation  in  which  not  one  of  them  would  be  satis- 
fled.  Of  their  final  causes,  however,  we  are,  and  may 
entirely  ignorant  :  but  the  fact  of  their 
(for  the  chances  are  almost  at  Infinity  to  one 
3N  3 
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PERTUSSIS. 

that  they  are  not  accidental)  proves  clearly  enough  that 
the  primitive  impulse  which  determined  the  direction*  of 
the  different  motion*  mu*^  haT®  **£u  communicated  to 

cause. 

The  history  of  the  problem  of  the  perturbations  dates 
from  the  discovery  of  universal  gravitation.  Newton 
himself  pointed  out  the  general  effects  which  the  mutual 
attractions  of  the  planets  must  have  in  disturbing  the 
motions  of  each  other,  and  applied  hU  theory  to  the  in- 
vestigation of  the  precession  of  the  equinoxes,  and  the  in- 
equalities of  the  moon.  The  problem  of  three  bodies 
was  solved  by  Clalraut,  D'  Alembert,  and  Eulcr,  about  the 
middle  of  the  last  century.  Eulcr  first  pointed  out  the 
periodic  nature  of  the  variations  of  the  orbits  of  Jupiter 
and  Saturn  occasioned  by  their  mutual  perturbation g.  La- 
place remarked  that  on  taking  account  of  some  of  the  first 
terms  of  the  analytical  development  of  the  expressions 
of  the  perturbed  orbits,  those  on  which  the  secular  in- 
equalities depend  are  capable  of  increase  only  within 
certain  limits  ;  and  Lagrange  demonstrated  generally  that 
no  secular  inequality,  or  term  proportional  to  the  time, 
can  possibly  enter  Into  the  expression  of  the  greater  axis 
of  the  orbit,  or  the  mean  motion  which  depend,  on  It.  It 
may  be  said  that  the  discoveries  of  these  two 
thematiclans  completed  the  theory  of  gravitt 
much  as  ever)-  inequality  in  the  system  not 
accounted  for  was  by  them  referred  to  its 
cause,  and  Its  analytical  expression  assigned.  The  labours 
of  all  succeeding  mathematicians  in  the  department  of 
physical  astronomy  have  been  confined  to  the  extension 
and  simplification  of  their  theories. 

For  a  popular  account  of  this  subject,  the  reader  may 
consult  Laplace's  Syttime  du  Monde,  Sir  J.  Herschel's 
Treatise  on  Astronomy,  and  A  try's  Gravitation.  The 
mathematical  theory  is  contained  in  the  Mfcaniquc  Ce- 
leste, and  other  works  ou  physical  astronomy.  (See, 
also,  Play/air's  Outlinesqf  Sat.  fhit.;  H'oodhousc's Astro- 
nomy, vol.  II.;  Pontccoulant,  Thkorie  Analytique  du  Sys- 
time  du  Monde;  Gautier,  Kssai  litstarique  sur  le 
Probleme  des  Trois  Corps.) 

PERTU'SSIS.    The  whooping  cough. 

PERU'VIAN  BALSAM.  The  produce  of  the  My- 
rorylon  Peruviamsm :  a  tree  which  grows  in  the  warmest 
parts  of  South  America.  It  Is  obtained  by  boiling  the 
twigs  in  water.  It  Is  a  thick  brown  liquid,  of  a  fragrant 
odour,  and  a  pungent  and  bitterish  flavour. 

PERUVIAN  BARK.  Sec  Cinchona. 

PERVIGILIUM.  (Lat.  from  vigil,  watchful;  a 
watch  lasting  through  the  night.)  The  nocturnal  festi- 
vals to  some  deities  were  so  styled  by  the  Romans.  The 
Pervigilium  Veneris,  a  beautiful  relic  of  Latin  poetry,  is 
attributed  by  some  critics  to  Catullus. 

PESTILENCE.  ( Lat.  pestis. )  Any  contagious  or 
Infectious  disease  which  is  endemic  or  epidemic,  and 
mortal.  The  term  is  also  used  In  a  moral  sense.  See 
Placui. 

PE'TALISM.  (Gr.  *srsU«,  a  leaf.)  In  Antiquity,  a 
of  condemnation  practised  at  Syracuse,  by  which 
their  wealth  or  influence  were  con- 
to  the  state  were  banished  for  five 
years,  with  leave  to  enjoy  their  estates  and  to  return  after 
that  period.  It  was  in  fact  only  another  form  of  the 
Athenian  ostracism  {see  Ostracism);  with  this  difference, 
that  in  the  latter  the  condemnation  was  written  on  shells 
and  lasted  for  ten  years,  whereas  in  pctallsm  leaves  were 
made  use  of.  and  the  condemnation  lasted  only  five  years. 

PE'TALITE.  A  Swedish  mineral  of  a  grey  or  red- 
dish colour  and  a  foliated  texture.  It  is  a  silicate  of  alu- 
mina and  lithia,  and  contains  between  five  and  six  per 
cent,  of  the  latter  alkali. 

PETALO'CERANS,  Petalocera.  {Gr.  vtmXm,  a  leaf ; 
x '  >a ,- ,  a  Mom. )  A  tribe  of  Coleopterous  insects.  Including 
those  which  have  antenna*  terminated  by  a  foliated  mass 
PETALOI'DEUS.  (Gr.  mrmXs*.  and  uln,  tike.)  A 
term  applied  by  botanists  to  any  organ  tiie  texture  and 
colour  of  which  resemble  a  petal. 

PETALS.  (Gr.wsT.Us..)  In  Botany,  the  divisions 
of  the  corolla  of  a  plant. 

PETA'RD.  (Fr.)  In  Artillery,  an  engine  formerly 
much  used  for  breaking  down  gate*,  barricades,  Ac.  The 
petard  had  some  resemblance  to  a  high-crowned  hat.  It 
was  formed  of  gun  metal,  was  about  seven  inches  deep, 
and  five  inches  In  diameter  at  the  mouth,  and  held  from 
nine  to  twenty  pounds  of  gunpowder.  When  about  to 
be  used  It  was  screwed  to  a  thick  plank,  and  suspended 
before  the  gate  to  be  burst  open.  Petards  were  first  used 
by  the  French  Hugonots  at  the  siege  of  Cahors  in  1579. 
Their  use  Is  now  discontinued;  and  it  has  been  dis- 
covered that  gunpowder  in  loose  bags  Is  equally  effica- 
cious. 

PE'TASUS.  (Gr.)  A  broad-brimmed  hat  used  on 
journeys  by  the  classical  ancients  ;  hence  a  petasus  with 
wings  attached  to  It  Is  the  emblem  of  the  celestial  tra- 
veller Mercury. 

PETAURIVt,  Pctaurus.  (Gr.  nvwa.,  /  expand 
swess,  a  tail  )   The  name  of  a  genus  of  Marsupial  anil 


PETROLINE. 

which  have  the  power  of  taking  extensive  leaps  through 
the  air,  like  the  flying  squirrel,  by  means  of  outatrrtch^J 
tegumentary  folds  between  the  fore  and  hind  cxtremltirt, 
aided  by  an  expanded  tail. 

PETE'CHl.*.  (Ital.petichta.)  Small  red  spots  pro- 
duced by  the  cflusion  of  drops  of  blood  in  the  skin,  im- 
mediately under  the  cuticle.  Thcv  resemble  flea-biter, 
and  usually  indicate  an  altered  ana  impure  state  of  the 
blood. 

PE'TER-PENCE.  The  popular  name  of  an  Impost, 
otherwise  termed  "the  fee  of  Home,"  or,  in  the  Anglo- 
Saxon,  "  Romescot originally  a  voluntary  offering  by 
the  faithful  to  the  see  of  Rome  ;  afterwards  a  due  levied 
In  various  amounts  from  every  house  or  family  in  a 
country.  Peter-pence  were  paid  In  France,  Poland,  and 
other  realms.  In  England  this  tax  is  recognized  by  the 
Norman  laws  of  William  the  Conqueror.  Edward  III. 
discontinued  the  payment  when  the  popes  resided  at 
Avignon  ;  but  it  v»iu  afterwards  revived,  and  finally 
ceased  In  the  reign  of  Henry  VIII. 

PE'TIOLE .  That  portion  of  a  lear  that  connects  the 
lamina  with  the  stem  of  a  plant  ;  the  footstalk. 

PETPTION  (Lat.  peto.  /  ask),  signifies  general  It  a 
supplication  preferred  by  one  i>erson  to  another,  whol« 
supposed  to  be  capable  of  granting  the  request.  The 
right  of  the  British  subject  to  petition  either  house  of 
parliament,  or  the  king,  is  founded  on  the  Bill  of  Right* 
But  this  act  is  not  considered  as  having  repealed  ISC.  % 
stat.  1.  eft.,  by  which  it  iscrira 
the  putting  the  hands  of  more  I 
|>etition  for  alterations  in  church  or  state,  unless  by  ■ 
sent  of  three  or  more  justices,  or  a  majority  of  the  gi 
jury  at  assises  or  sessions,  Ac. ;  and  repairing  to  the  lung 
or  parliament  to  deliver  such  petition  with  above  the 
number  of  ten  persons  is  also  rendered  criminal. 

Petition.  In  Law,  an  application  in  writing,  addressed 
to  the  Lord  Chancellor,  the  Master  of  the  Rolls,  or  to  the 
equity  side  of  the  Court  of  Exchequer,  in  which  certain 
facts  are  set  forth  as  the  ground  on  which  the  petitioner 
rests  his  prayer  for  the  order  and  direction  of  these  re- 
spective courts.  Petitions  are  of  two  kinds,  —  cause 
petitions,  or  ez parte  petitions.  The  former  are  those  in 
regard  to  matters  of  which  the  court  is  already  in  pos- 
session, by  virtue  of  there  being  a  suit  concerning  their 
substance  (the  petitioner  In  this  case  being  either  gene- 
rally a  party  to  such  suit,  or  in  some  way  or  other  possess- 
ing an  interest  therein);  the  latter  ( export  e  petition* 
are  so  called  when  there  is  no  suit  en ' 
matter  of  the  petition.  Both  these  kit 
susceptible  of  numerous  subdivisions. 

PETPTIO  PRINCPPII. 
civic.)    In  Logic,  a  popular  designation  for  a  specie*  .if 


( Lat.  a  demand  qfthe  prim. 
in  Logic,  a  popular  designation  for  a  specie*  of 
vicious  reasoning,  which  consists  in  tacitly  assuming  the 


proposition  to  be  proved  as  a  premise  of  the  syllogism  t»r 
which  It  is  to  be  proved  ;  vulgn.  beggmg  the  qu.Ks>n 

PETONG.   The  Chinese  white  copper  ;  it  is  an  allay 
of  copper  and  nickel.   See  Paxfong. 
PETRELS.    In  Ornithology.   See  Paorrn.  mi  m 
PETRIFA'CTIONS.   (Lat.petra.  a  stone,  and  fade 
/  make.)   A  general  term  by  which  naturalists  designate 
iverslon  of  vegetable  or  animal  materials  into  a 
ubstance.    The  word  is  equivalent  with  such  ex- 


stony  substance.  The  word  is  equi* 
pressions  as  "  organised  fossils,  organic  remains."  Ac; 
which  however,  arc  all  liable  to  exception  on  the  ground 
of  not  distinctly  explaining  what  they  are  meant  to  de- 
fine  ;  and  though  the  term  petrifaction  is  itself  open  to 
censure  on  the  same  score,  it  does  not  seem  that  any 
other  word  more  acceptable  to  the  naturalist  has  hitherto 
been  found  to  supersede  it.  The  branch  of  science  which 
treats  more  peculiarly  of  substances  in  a  petrified  state  Is 
usually  denominated  (hyctoiogy,  which  see. 

PETROBRU'SIANS.  The  followers  of  Peter  dc 
Bruys,  a  heretic  or  reformer  of  the  13th  century,  who 
declaimed  with  great  success  against  the  vices  of  the 
clergy,  and  gathered  around  him  considerable  numbers  of 
adherents  in  the  south  of  France.  The  exact  opinion* 
which  he  advanced  are  only  to  be  collected  from  the 
assertions  of  his  adversaries,  who,  at  a  time  when  the 
lower  classes  throughout  Europe  were  listening  eagerly 
to  violent  and  perhaps  fanatical  oppugncr*  of  the  domi- 
nant church,  did  not  fail  to  exaggerate  and  discolour 
their  doctrines  to  suit  their  own  purposes-  Besides  the 
vague  charge  of  Manicheism  which  was  made  against 
most  of  these  sectarians,  the  imputations  cast  upon  them 
chiefly  refer  to  their  contempt  tor  the  ordinances  of  the 
church  ;  In  which  it  is  very  probable  that,  along  with  Un- 
real abuses  of  the  day,  the  crucifixes,  images,  and  reiki, 
the  Ignorant  multitude  may  have  Included  the  sacra- 
ments and  other  purer  ceremonies  In  one  indiscrirolnav 
abhorrence.  A  treatise  was  composed  against  them  t-r 
St. Bernard.  (See  Vaber's  Albigenses  and  HaJdnuet, 
Haddington's  History  of  the  Church,  ch.xviil.) 

PETBO'LEUM.  A  brown  liquid  bitumen,  found  in 
several  parts  of  Europe.  In  Persia,  and  in  the  Wc*t 
Indies.    It  is  often  termed  Barbadocs  tar. 

PE'TROLINE.    A  substance  obtained  by 
the  i»etroleum  of  Rangoon  ; 
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PETROS1LEX. 

PB'TROSI'LEX.    A  variety  of  flint  or  bornstone. 

9  U  sometimes  applied  to  compact  felspar. 
PETU'NTZE.   (Chinese.)    A  decomposing  Tariety 
of  felspar,  uuti  in  China  in  the  manufacture  of  porcelain. 

PETWORTH  MARBLE,  called  alto  Sustet  Marble: 
It  it  *  variously  coloured  limestone,  occurring  in  the 
weald-clay,  and  composed  of  the  remains  of  fresh-water 
shells,    set  Geoloot. 

PEUTINGE'RIAN  MAP  or  TABLE.  (Germ.  Peu- 
tinger  Tafel ;  so  called  from  Conrad  Pouting  •  i ,  a  na- 
tive of  Augsburg,  who  was  the  first  to  make  it  generally 
known.)  The  name  given  to  a  map  of  the  roads  of  the 
ancient  Roman  world,  written  on  parchment,  and  sup- 
posed to  have  been  constructed  about  the  time  of  Alex- 
ander Severus,  a.  D.  226.  Tbe  original,  which  is  21  feet 
in  length,  and  only  about  I  foot  in  width,  Is  deposited  in 
the  imperial  library  at  Vienna  ;  but  copies  of  it  are  to  be 
found  in  tbe  Ptolemy  of  Hertius  .  in  Home,  Orbi$  Deli- 
neato ;  In  Bergier,  Historique  des  Grands  Chemins  de 
Empire  Ilumain;  and  part  of  it  in  Murray' s  Encyclopedia 
ctf  Geography .  Combined  with  the  celebrated  Anioninc 
Itinerary,  which  it  serves  admirably  to  Illustrate,  though 
it  differ*  from  the  Latter  in  several  sjnotlal  particulars, 
the  Pcutingerian  Table  may  be  justly  regarded  as  one  of 
tbe  most  valuable  bequests  oi  ancient  geography  to  mo- 
dern times.  In  this  table  the  high  road  which  traversed 
the  Roman  empire  in  tbe  general  direction  of  east  and 
west  is  made  the  first  meridian,  and  to  this  every  part  Is 
subjected.  The  objects  along  this  line  are  minutely  and 
faithfully  exhibited  ;  but  of  those  lying  to  the  north  and 
south  of  it  only  some  general  notion  can  be  conveyed. 
From  the  novel  and  peculiar  construction  of  the  table, 
every  object  is  of  course  enormously  extended  in  length 
and  reduced  in  breadth.  (See  Manner!' '*  Introduction  to 
bis  new  edition  of  the  Pcutingerian  Tahfc,  Lelpsir.  1*24.) 

PEWTER.  An  alloy  of  tin  with  lead  and  anti- 
mony frequently  bears  this  name ;  but  the  best  pewter 
was  formerly  made  of  12  parts  of  tin  with  1  of  anti- 
mony, and  a  very  small  addition  of  copper.  A  line 
pewter  is  made,  according  to  Aiken,  by  fusing  together 
100  parts  of  tin,  8  of  antimony.  I  of  bismuth,  and  4  of 
copper.  The  use  of  these  additions  to  tin  Is  to  harden 
it  and  preserve  its  colour ;  and  a  good  pewter,  when  clean 
and  polished,  has  a  silvery  lustre,  and  does  not  readily 
tarnish.  Common  pewter,  of  which  measures  and  pewter 
pots  are  made,  is  an  alloy  of  lead  and  tin. 

PHAETON.  (Gr.  fM«s»,  shining.)  In  Mythology, 
tbe  son  of  Apollo  and  Clymcncs  ;  one  of  the  Occanidcs, 
according  to  most  writers.  The  fable  of  his  adventures  is 
well  known.  Taunted  with  his  doubtful  origin,  he  asked 
bis  father  to  lend  him  the  chariot  of  the  sun  for  a  day, 
as  a  proof  of  his  filial  rights.  Unable  to  guide  the  fiery 
steeds,  he  was  dashed  to  the  ground  by  Jupiter  with  a 
tbuuderbolt,  to  prevent  his  consuming  the  heavens  and 
earth.  The  best  known  narrative  is  that  in  Ovid's  Mcta- 
t/uj  rjthoscs . 

PHAGEDENIC.  (Gr.  fyut,  to  eat.)  A  term  ap- 
plied to  ulcers  which  rapidly  corrode  and  destroy  the 
parts  which  they  attack. 

PHALA'NGr'R,  PhaJangista.  (Gr.  ?<sa«>{.  a  pha- 
lanx.) The  name  of  a  genus  of  Marsupial  animals,  in- 
cluding those  in  which  the  second  and  third  toes  of  each 
hind  foot  are  united  together  as  far  as  the  last  phalanx  in 
a  common  cutaneous  sheath,  and  which  have  a  hinder 
thumb,  but  no  lateral  cutaneous  parachute. 

PIIALA'NGKS.  In  Anatomy,  the  small  bones  of  the 
fingers  and  toes. 

PHALA'NGIUM,  or  Shepherd- Srtnea.  The  name 
of  a  genus  of  Arachnidans,  Including  those  In  which  all 
tbe  legs  are  very  long  and  slender  ;  the  tarsi  sometimes 
consisting  of  more  than  fifty  joints. 

PH  VLANX.    (Gr.  The  close  order  of 

battle,  in  which  the  heavy. armed  troops  of  a  Grecian 
army  were  usually  drawn  up.  There  were  several  dif- 
ferent arrangements  of  the  phalanx  peculiar  to  different 
states  ;  but  the  most  celebrated  was  that  Invented  by 
Philip  of  Macedon.  The  men  stood  close  together,  some- 
times with  their  shields  locked,  in  ranks  of  several  men 
in  depth,  displaying  in  front  a  row  of  long-extended 
spears.  Tbe  phalanx,  whose  charge  was  irresistible  in  a 
smooth  plain  by  a  lighter  body,  was  found  to  be  over- 
matched by  the  combined  strength  and  activity  of  the 
Roman  legion,  which  was  able  to  take  advantage  of  any 
inequality  of  ground,  and  charge  in  flank  and  rear ;  and 
when  once  an  accident  offered  an  opening  In  the  un- 
wieldy mass  of  the  enemy,  their  confusion  was  inevitable, 
and  rally  hopeless.  Tbe  phalanx  is  described  in  most 
works  on  Grecian  antiquities  ;  but  see  especially  the 
Mem.  de  I' Ac.  des  Inscr.  vol.  xxiv.  xxv.,  and  tbe  Essay  in 
Tol.  xli.  by  M.  dc  Maignal. 

PHA'LER  A.  In  Roman  Military  Antiquities,  various 
kinds  of  ornaments  were  so  called,  chiefly  but  not  ex- 
clusively appropriated  to  the  equipment  of  horse  soldiers ; 
it  was  also  applied  to  the  frontlets  of  the  horses  them- 
It  Is  evidently,  however,  as  the  ornament  of  the 
i.  and  not  the  horse,  that  Virgil  uses  the  word  In  the 
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PHASCOLOME. 

Kuryalus  phalrru  Ilanuwlia  «  auic*  boUU 

I- insula  ....  humtrii  iMi|Uic<luani  fortibut  iptat. 

(See  tbe  3d  and  22d  Memoircs  of  M.  le  Beau  on  the 
Roman  LeKion,  in  Man.de  FAcad.  des  Inscr.  vols,  xxviii. 
and  xxxix.) 

PHA'LEROPE.  Phaleropus.  (Gr.  9~Xut,  scolloped. 
and  T#vr,  a  foot.  >  The  name  of  a  wading  bird,  with  the 
toes  provided  with  scollo|ied  membranes. 

PHA'NERONECRANS,  Phaneroneura.  (Or.ea.w.,, 
and  »iK(#y.  a  nerve.)  A  name  applied  by  Kudolphi 
to  all  those  animals  in  which  the  nerves  are  distinctly 
eliminated. 


_  gii 

whereby  a  strong  illusion  is  produced.  The  appara- 
tus is  in  fact  nothing  more  than  a  magic  lantern.  In 
which  the  Images  are  received  on  a  transparent  screen, 
and  the  sliders  on  which  the  figures  are  drawn  rendered 
perfectly  opake,  excepting  in  the  figures  themselves  ;  so 
that  all  light  is  excluded,  excepting  that  which  is  trans- 
mitted through  the  Image.  The  lantern,  mounted  on 
wheels,  is  made  to  recede  from  or  approach  to  the  screen, 
by  which  the  enlargement  or  diminution  of  the  image  is 
effected  ;  and  in  order  to  preserve  distinctness  in  the  pic- 
ture, the  tube  In  the  side  of  the  lantern  which  carries  the 
lens  is,  by  a  particular  mechanism,  drawn  out  or  pushed  in, 
so  as  to  increase  or  diminish  the  distance  between  the  lens 
and  the  slider,  according  as  the  lantern  approaches  to  or 
recedes  from  the  screen.  The  phantasmagoria  affords  a 
very  popular  exhibition  In  lecture  rooms.  (See  Hut  Ion's 
Dictionary;  Young's  Natural  Philosophy ;  Halle's  Xa- 
tUrl.  Magic.) 

PHA'RISEES.  A  sect  among  the  Jews,  whose  name 
is  derived  from  Pharas,  a  Hebrew  word  signifying  sepa- 
rated or  set  apart;  because  they  separated  themselves  from 
the  rest  of  the  nation,  and  pretended  to  the  distinction  of 
peculiar  holiness.  The  tiane  of  their  origin  is  not  accu- 
rately determined  ;  but  they  are  referred  to  by  Josephus 
as  a  considerable  sect,  B.  c.  1 10.  In  the  time  of  our  Sa- 
viour they  constituted  the  most  influential  party  among 
the  Jews.  Though  their  rivals  the  Sadducees  numbered 
amongst  themselves  some  individuals  of  the  highest  rank, 
and  those  who  affected  to  be  conversant  with  the  manners 
and  philosophy  of  the  Greeks  and  Romans,  the  Pharisees 
embraced  a  greater  proportion  of  the  upper  classes,  and 
were  supported  by  the  admiration  of  the  people,  and  the 
national  reeling  in  favour  of  tho  opinions  and  habits  of 
their  ancestors.  Besides  being  strict  Interpreters  of  the 
written  law,  their  sect  superinduced  upon  it  what  they 
called  the  traditions  of  the  elders,  and  asserted  that  Moses 
delivered  an  oral  law  as  a  supplement  to  that  of  the 
scriptures.  They  are  frequently  reproached  by  our  Sa- 
viour with  explaining  the  latter  by  the  former,  so  as  in 
effect  frequently  to  destroy  the  validity  of  the  written 
law.  They  also  attached  a  mistaken  importance  to  many 
outward  ceremonies  of  human  invention,  which  they  ob- 
served with  a  studied  ostentation  which  gained  for  them 
the  esteem  and  veneration  of  the  multitude.  They  main- 
tained, in  opposition  to  the  Sadducees,  the  popular  doctt  ine 
of  the  resurrection  ;  which,  however,  they  appear  to  have 
corrupted  with  some  vague  notions  touching  the  trans- 
migration of  souls. 

PHARMACO'LOGY.  (Gr.  ^ussi.,  a  medicine. 
and  Xsyss-.)   The  history  of  the  properties  and  uses  of 
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PHA'RMACY.  (Gr.  *«(«*«*«.)  The  branch  of 
knowledge  which  relates  to  the  medical  and  chemical 
history  of  the  different  articles  of  the  Materia  Medico  ; 
to  the  mode  of  prescribing  them,  their  effects,  and  com- 
position. 

PHARMA'KOLITE.  In  Mineralogy,  a  term  applied 
to  the  native  arse n late  of  lime. 

PHA'ROS.  Properly  the  name  of  an  Island  at  the 
mouth  of  the  harbour  of  Alexandria,  on  which  a  light- 
house was  erected  ;  whence  It  came  to  be  applied  as  a 
common  name  for  all  lighthouses.   Sec  LiuiiriiorsB. 

PHARYNGO'TOMY.  (Gr.  ;«<•-  >  ami  nu»«.  I  cut.) 
The  operation  of  making  an  external  opening  Into  the 
windpfjK\  necessary  in  certain  cases  of  suffocation. 

PHA'RYNX.  ( Gr.  £««u».  to  convey  ;  because  the  food 
is  conveyed  by  it  Into  the  oesophagus  and  stomach.) 
The  back  jiart  of  the  mouth  :  ft  is  somewhat  funnel- 
sha|>ed,  attached  to  the  fauces  behind  the  larynx,  and 
terminating  In  the  oesophagus. 

PIIASCOLA'RCTOS.   (fir.  a  pouch,  and 

me*TH,abear.)  The  name  of  a  genus  of  Marsupial  ani- 
mals, of  which  the  koala  Is  the  type  :  lU  dentition  is  like 
that  of  the  kangaroo  rats  ;  but  It  has  no  tall,  and  has  short 
hind  legs. 

PIIA'SCOLOME,  Phascolomys.  (Gr.  cS.  and 

sitit.  a  mouse.)  The  name  of  a  Marsupial  quadruped. 

"  the  wombat,  which  has  the  teeth  or  a 
3  N  4 
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PHASE. 

Rodent  nnimal,  with  the  exception  of 
molar  on  each  tide  of  both  jaws. 

PHASE  (<ir.  appearance),  in  Astronomy,  de- 

notes the  different  appearance*  of  the  moon  or  inferior 
planed,  according  as  a  greater  or  smaller  portion  of  the  he- 
misphere illuminated  by  the  miui>\  iolblc  tothcussltl'WI. 
The  phases  of  the  moon  sometimes  denote  in  particular 
the  new  moons,  the  full  moons,  and  the  quarters,  these 
being  the  principal  phases. 

Phase,  in  Natural  Philosophy,  denotes  the  particular 
state,  at  any  given  instant,  of  a  phenomenon  which  un- 
dergoes a  periodic  change,  or  increases  to  a  given  point, 
and  then  diminishes  in  a  regular  gradation.  Thus  we 
speak  of  the  phase  <tf  a  tMe,  the  phase  of  an  eclipse,  &c. 

PHASIA'NID.E.  (C.r.  MsfMs*,  «  pheasant.)  The 
name  of  the  family  of  Gallinaceous  birds  of  which  the 
genus  Phasianus  is  the  type.  The  pheasant  is  a  native 
of  wanner  and  drier  climates  than  England,  as  the  Lin- 
na?an  specific  name  ( Phasianus  colchicus )  implies.  Cu vier 
states  that  it  was  brought  from  the  banks  of  the  Phasis 
by  the  Argonauts,  and  subsequently  became  diffused  over 
all  temperate  Kurope.  It  is  consequently  a  matter  of 
difficulty  to  preserve  the  species  in  this  country ;  and 
were  it  not  for  the  assistance  which  the  common  fowl 
affords  in  hatching  the  eggs  of  the  pheasant,  the  breed 
would  probably  soon  become  extinct ;  for  although  the 
female  produces  a  great  many  eggs  In  the  artificial  pre- 
serves of  the  wealthy  sportsman,  yet  she  soon  forsakes 
the  task  of  Incubation,  when  disturbed,  as  is  too  often  the 
case,  by  the  male. 

When  roused  the  pheasant  will  not  unfreqnently  perch 
upon  the  first  tree  ;  and  seems  more  intent  upon  the 
dogs  than  the  approach  of  the  sportsman :  they  betray 
likewise  by  the  habit  which  they  have  of 
j  or  making  a  chuckling  noise  at  the  time  when 
they  perch.  Foxes  destroy  many  pheasants  ;  and  as  these 
are  commonly  females  engaged  in  incubation,  the  tendency 
to  diminution  of  the  race  from  this  cause  is  Increased. 
Hut  the  chief  loss  of  the  pheasant  breeder  is  caused  by 
the  mortality  of  the  young  birds,  about  the  time  of 
changing  their  nestling  feathers,  produced  by  the  de- 
velopment of  great  numbers  of  a  peculiar  species  of 
Entoxoon  {Syngamus  tracheaUs)  in  the  windpipe.  This 
accumulation  occasions  a  difficulty  of  breathing  ;  and  the 
convulsive  attempt  to  gasp  the  air,  or  expel  the  worms, 
has  occasioned  the  name  of"  the  gapes"  to  be  given  to 
this  disease. 

The  best  remedy  Is  a  preventive  treatment,  by  due 
attention  on  the  part  of  the  keepers  to  the  young  phea- 
sants in  keeping  them  clean,  and  administering  plenty 
and  variety  of  food.  When  the  disease  is  far  advanced, 
obliging  the  birds  to  breathe  air  strongly  impregnated 
with  fumes  of  tobacco,  carefully  watching  its  effect,  is 
the  best  remedy. 

The  male  pheasant  is  distinguished,  like  most  Galli- 
nacea,  by  its  superiority  In  site  and  brilliancy  of  plumage 
from  the  female  ;  and  the  dependency  of  this  difference 
on  the  generative  function  is  proved  by  the  remarkable 
instances  of  assumption  on  the  part  of  the  female  of 
more  or  less  of  the  male  livery,  consequent  upon  the 
abrogation  of  that  function  in  ner  either  by  age  or  by 
Injury  or  disease  of  the  female  organs.  The  food  of  the 
pheasant  varies  according  to  the  season :  In  winter  it 
consists  chiefly  of  grain  and  seeds  ;  in  spring  and  summer 
of  insects  and  nutritive  bulbous  roots,  as  that  of  the 
"  crow-foot  "  ( RannnculHS  bulbottu). 

The  pure  breed  of  Phasianus  colchicus  is  distinguished 
by  the  absence  of  the  white  ring  round  the  neck,  and  the 
reildlsh  copper  tint  of  the  croup.  Another  species,  from 
China,  with  a  white  ring  round  the  neck,  and  a  greener 
cast  of  colour,  especially  upon  the  croup,  has  also  been 
imported  and  turned  wild.  It  seems  to  have  produced  a 
prolific  race  of  hybrids  with  the  common  pheasant. 

China  produces  several  other  species,  which  are  re- 
markable for  their  superb  and  brilliant  plumage  ;  as  the 
(Ph.pictus),  Amherst's  pheasant  (Ph. 
> ;  both  of  which  have  a  gorgeous  ruff  round  the 
and  the  latter  is  remarkable  for  Its  exceedingly 
.  all.  A  like  appendage  characterizes  the  magnificent 
Reeves's  pheasant  {Ph.  Reeresii).  The  silver  pheasant 
1  Ph.  nycthemerus)  from  China,  and  the  Phasianus 
Uneatu*  from  the  mountains  of  Thibet, 
In  their  carriage  to  the  common  fowl. 

PHE'NECIN.  (Gr.e*,il purple.)  The  purple  powder 
which  is  precipitated  when  sulphuric  solution  of  indigo  is 
diluted  with  water.  It  appears  to  be  a  hydrate  of  indigo. 
PHENGI'TES  MARBLE.  See  Marblb. 
PHENO'MENON  ;  plural,  Phenomena.  (Or.  $wr»,, 
J  shine.)  In  Natural  Philosophy,  this  term  is  usually 
applied  to  those  appearances  of  uature  of  which  the  cause 
it  not  immediately  obvious :  such  as  the  phenomena  of 
light,  of  the  magnet,  of  electricity,  Ac,  produced  by  phy- 
sical experiments  ;  or  unusual  natural  appearances,  as 
meteors,  comets,  earthquakes,  Ac.,  which  occur  without 
the  Intervention  of  human  agency. 

PHIGA'LIAN  MARBLES  (socalled  from  having  been 
discovered  near  the  site  of  Phigalia,  a  town  of  Arcadia), 
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the  name  given  to  a  series  of  sculptures  in  alto  relievo, 
now  deposited  in  the  British  Museum,  where  they  Conn 
part  of  the  collection  known  by  the  name  of  the  Elgin 
Marbles.  They  originally  formed  the  fringe  round  the 
interior  of  the  eel  la  of  the  temple  dedicated  to  Apnilo 
the  Deliverer  ;  a  title  conferred  on  him  by  the  Pbigaliaiu 
In  gratitude  for  bU  having  delivered  them  from  a  pesti- 
lence. They  represent  the  combat  of  the  Centaurs  and 
the  Lapith*.  and  that  of  the  Greeks  and  Amazons 
The  similarity,  both  in  design  and  execution,  which  they 
bear  to  the  decorations  on  the  Parthenon  leaves  no  doubt 
that  they  are  the  workmanship  of  the  same  master  minds 
which  designed,  constructed,  and  adorned  that  splendid 
monument  of  the  golden  age  of  art.  See  Fa«tui 
Elgin  Marbles. 

PHILADE'LPHES.  (Gr.  *»Xm,  I 
brother.)  A  secret  society  said  to  have  i 
during  the  government  of  Napoleon,  and  to  have  | 
the  conspiracy  of  Colonel  Malet  in  1*1  J.  An  account  of 
it  is  given,  but  we  do  not  know  how  far  it  is  to  be  under- 
stood as  narrating  matters  of  fact.  In  the  Ihsloire  des  So- 
ciiUs  S>'crctcs  de  I  Armie,  published  in  1&14. 

PUILANTHRO'PINISM.  A  name  given  in  Germany 
to  the  system  of  education  on  natural  principles,  as  it  is 
termed,  which  was  promoted  by  Basedow  and  his  friends 
in  the  last  century,  and  mainly  founded  on  the  notions  of 
Locke  and  Rousseau.  An  institution  for  the  purposes  of 
education,  founded  under  the  protection  of  the  Duke  of 
Dessau  in  1774,  was  the  first  so  called  "  Pbilanthropin." 
It  was  dissolved  in  1793  ;  and  of  the  similar  institutions 
afterwards  founded,  only  one.  It  Is  said,  has  continued 
to  maintain  itself.  But  the  influence  of  the  labours  of 
the  Philanthropists  has  undoubtedly  entered  largely 
ii  it  1 1  the  modern  system  of  education.   ( Cone.  Lex.) 

PHILANTHROPY.   (Gr.  *ai».  1  lore,  and 
r«.  a  man.)   A  general  term  for  a  benevolent  feeling 
towards  the  whole  human  race.    It  is  opposed  to  misan- 
thropy. 

PniLIBEG.  or  FILIBEG.  See  Kilt. 

PHILPPPIC.   The  title  of  several  orations  of  De- 
mosthenes against  Philip  king  of  Maccdon,  the  spirit  i 
animosity  of  which  has  caused  the  i 
to  similar  compositions, 
to  the  orations  which  drove 
and  impelled  the  senate  to  i 
after  the  murder  of  Julius  Catsar. 

PH  ILOCTE'TES.  In  Mythology,  the  son  of  Paean  ; 
according  to  some  authors,  one  of  the  Argonauts.  The 
friend  and  companion  of  Hercules,  and  one  of  the  most 
celebrated  heroes  of  the  siege  of  Troy,  though  but  little 
referred  to  In  the  Iliad.  His  adventures,  too  long  to  be 
here  recounted,  form  the  subject  of  one  of  the  tragedies 
of  Sophocles. 

PHILO'LOGY.  (Gr.fiAi*.  I  love,  and  X*yn,  speech, 
discourse.)  This  word  appears  to  have  been  used  by  the 
classical  ancients  to  designate  the  whole  circle  of  belle*, 
lettres,  and  even  of  the  sciences  :  cultivated  as  they  then 
were  very  imperfectly,  and  more  in  a  theoretical  than  art 
inductive  shape;  considered,  not  with  respect  to  their 
respective  subject  matters,  but  to  the  language  In  which 
they  were  conveyed.  A  philologist  was  one  who  studied 
or  taught  the  elegance  or  diction,  as  applicable  to  every 
branch  of  human  learning  ;  nor  can  the  meaning  of  tbe 
designation  be  very  accurately  distinguished  from  that  of 
the  HsymnrrsTiF,  or  grammarian :  while  sometimes  tbe 
term  philology  was  usurped  in  a  wider  sense,  so  as  to 
comprehend  leaniing  In  general.  After  the  revival  of 
letters,  the  word  was  introduced  into  modern  European 
languages,  but  in  a  much  more  restricted  signification. 
It  then  comprehended  grammatical  criticism  and 
logy,  and  some  branches  of  archaeology ;  and  as 
studies  were  almost  confined  to  the  ancient 
of  classical  antiquity,  whi 

the  learned Tnvestigators^f 'thc^Greek"  and 
Idioms  and  literature.  Commentaries  on  ancient  authors, 
etymological  works,  and  glossaries  of  their  lauguare. 
grammars,  Ac.  were  then  the  class  of  writings  usually 
denominated  philological  ;  and  although  the  field  of  phi- 
lology, considered  in  this  sense,  is  now  more  extensive, 
as  the  modern  European  and  non-European  languages 
have  also  become  the  subjects  of  accurate  investigation, 
it  is  with  the  same  general  meaning  that  the  word  is 
chiefly  used,  at  least  among  English  writers,  at  the 
present  day.  It  is  defined  by  Johnson  "  criticism,  gram, 
matical  learning."  In  this  popular  sense  philology  may 
be  said  to  embrace,  I .  Etymology,  or  the  science  of  the 
origin  of  words  ;  2.  Grammar,  or  the  science  of  the  con- 
struction of  language  in  general  and  of  individual  lan- 
guages ;  3.  Literary  criticism,  or  the  investigation  of 
merits  and  demerits  in  style  and  diction. 

Of  bite  years,  however,  a  new  and  very  extensive  pro- 
vince has  been  added  to  the  dominion  of  philology  ; 
namely,  the  science  of  language  in  a  more  general  sense, 
considered  philosophically  with  respect  to  the  light  it 
throws  on  the  nature  of  the  human  intellect  and  pro- 
gress of  human  knowledge  ;  and  historically,  with  reftr- 
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ence  to  the  connection  between  different  tongues,  and 
the  connection  thus  indicated  between  different  nations 
and  races.  Some  attempts  have  recently  bet-n  made  to 
confine  the  use  of  the  word  philology  to  this  particular 
branch  of  learning.  It  comprehends,  1 .  Phonology,  or 
the  knowledge  of  the  sounds  of  the  human  voice  ;  which 
appears  to  include  orthography,  or  the  system  to  be 
adopted  when  we  endeavour  to  render,  by  our  own  al- 

Ihaliet,  the  sounds  of  a  foreign  language ;  5.  Etymology; 
.  Jdrology,  or  the  science  of  the  modification  of  language 
by  grammatical  forms,  according  to  the  various  points  of 
view  from  which  men  contemplate  the  Ideas  which  words 
are  meant  to  express. 

Classical  Philology.  —  By  German  writers  the  use  of 
the  word  philology  is  still  not  uncommonly  restricted  to 
this  branch  of  study.  The  earliest  commentators,  lexi- 
cographers, and  grammarians,  whose  works  we  possess, 
flourished  in  Greece  and  Rome  at  various  periods  be- 
tween the  Christian  era  and  the  fall  of  the  Roman  em- 
pire. During  the  middle  ages  the  knowledge  of  the 
classical  languages,  or  of  the  works  written  in  them, 
ceased  to  be  cultivated  as  a  science.  Philology  was  re- 
vived about  the  end  of  the  14th  and  beginning  of  the  15th 
century,  and  chiefly  by  the  labours  of  various  learned 
Greeks'  expelled  from  their  own  country  by  the  encroach- 
ments of  the  Romans.  In  the  ISth  century,  Italy  was 
peculiarly  animated  with  a  seal  for  cla.tgic.il  literature, 
which.  In  fact,  essentially  injured,  during  the  whole  of 
that  period,  the  cultivation  of  the  native  language  of  the 
country.  In  the  following  age.  the  cultivation  of  this 
study  passed  chiefly  Into  the  hands  of  the  French,  Dutch, 
and  Germans ;  nor  was  It  long  retained  in  any  perfection 
among  the  students  of  the  first  of  these  nations.  In  the 
hands  of  the  industrious  writers  of  Holland  and  Germany 
classical  philology  assumed  a  new  form.  Less  elegant, 
and  pursued  in  a  less  poetical  mind  than  it  had  been 
among  the  Italians,  it  became  a  vast  and  laborious  science, 
exacting  the  severest  industry,  and  no  common  ingenuity. 
During  the  16tb  and  17th  century,  philologists  may  be 
said  to  have  been  chiefly  occupied  hi  collecting  the  ma- 
terials of  knowledge  :  the  task  of  criticism,  and  of  sepa- 
rating the  true  from  the  false  in  classical  idiom  and  dic- 
tion, began  with  the  17th  .  and  the  earliest  name  In  this 
department  of  study  is  perhaps  still  the  most  illustrious ; 
that,  namely,  of  Richard  Bentley.  since  his  time,  we 
have  had  many  distinguished  classical  scholars  in  our 
own  country,  especially  In  the  present  day,  which  has 
produced  Parr,  Porson,  and  Elmsley ;  but  Germany  still 
remains  the  true  nursery  of  classical  research ;  and  the 
school  of  Wolf,  Heyne.  and  Hermann,  in  that  country,  has 
laid  down  canons  of  Inquiry,  as  to  the  genuineness  and 
authority  of  some  of  the  earliest  works  in  the  ancient 
1  mguage.  which  have  Imparted  a  new  character  to  clas- 
sical criticism  In  general.   See  Lancuaob.  Classics. 

Philology,  Sacbed.  The  art  of  criticising  the  lan- 
guages and  dialects  of  the  Hebrew  and  Hcbrspo-Greek 
writers  in  order  to  elucidate  the  meaning  of  the  sacred 


from  Mesopotamia,  Introduced  by  Abraham  s 
horde,  received  also  a  few  modifications,  owing  to  the 
long  servitude  of  the  Israelites  in  Kgypt.  How  old  the 
book  of  Job  may  be,  is  still  a  vexata  qurttio  among 
critics,  tome  of  whom  suppose  that  it  was  originally 
written  In  Arabic  and  afterwards  translated,  while 
others  trace  it  to  a  remote  period  of  Hebrew  literature  , 
but  whether  it  be  older  or  not  than  the  works  of  Moses, 
the  Pentateuch  must  ever  be  considered  the  basis  of  the 
Hebrew  as  a  fixed  written  language.  The  institution 
of  the  schools  of  the  prophets  under  the  Judges  no 
doubt  tended  to  give  that  polish  and  poetic  character 
seen  in  the  writings  of  David  and  Solomon ;  but  the 
Hebrew  language  remained  essentially  the  same  down  to 
the  conquest  of  Palestine,  first  by  Shalmaneser  (who  in- 
troduced an  A  ram  sr  an  population  In  lieu  of  the  expelled 
ten  tribes) ;  and  secondly  by  Nebuchndnexiar,  who  (b.  c. 
58*1)  took  the  holy  city,  ana  captured  the  two  remaining 
tribes,  transporting  them  also,  according  to  a  still  pre- 
valent eastern  custom,  Into  his  own  territories.  The 
Jews,  however,  during  their  captivity  at  Babylon,  not 
only  acquired  new  habits,  but  received  many  additions  to 
their  language,  both  of  words  and  idioms ;  and  hence- 
forward they  spoke  a  dialect  usually  known  as  the 
I lebrtro- Aramaic,  bearing  nearly  the  same  analogy  to 
the  Hebrew  that  the  modern  Italian  bears  to  the  Latin. 
In  the  later  historical  writers  traces  may  be  discovered 
of  this  corruption.  The  prophecies  of  Haggai,  Zecharlah, 
and  Maiachl.  also,  though  very  pure,  present  a  few  in- 
stance* of  Chaldelsra  ;  but  the  new  dialect  Is  most  of  all 
perceptible  in  the  Targunu  and  other  uninspired  com- 
mentaries by  whtch  alone  the  Scriptures  could  be  made 
intelligible  to  the  common  people.  Schultens,  Rosen- 
miillef.  the  elder  Michaells,  Bishops  Louth  and  Horslcy, 
Gesenius,  Ewald.  and  Prof.  Lee  have  successfully  la- 
boured In  elucidating  the  history  of  the  Hebrew  language ; 
and  the  best  editions  of  the  Hebrew  Scriptures  arc  by 


PHLEGETIION. 

prophecy  on  the  death  of  Maiachl,  about  400  years  B.C., 
the  A  ram  a?  an  dialect  prevailed  more  or  less,  owing  to 
the  adherence  of  the  Jews  to  their  national  language, 
down  to  the  capture  of  Jerusalem  by  Titus.  1'he  con- 
quests of  Alexander,  however,  had  an  undoubted  Influ- 
ence over  the  learned  castes,  who  gradually  became  ac- 
quainted with  the  Greek  language  ;  and  accordingly  (b.  c. 
280),  Ptolemy  Philadelphia  invited  five  Jewish  scribes 
to  Alexandria  for  the  purpose  of  translating  Into  Greek  the 
Pentateuch,  that  part  of  the  Jewish  history  relating  to 
the  Egyptians.  Some  years  afterwards  the  other  books 
of  the  Old  Testament  were  translated  by  different  hands  ; 
but  the  name  Septuagint  {tee  Sbpti  acjint)  is  a  mis- 
nomer ,  and  the  story  connected  with  it  (resting  wholly 
on  the  very  questionable  authority  of  Plutarch  and 
Diodorus  Siculus)  is  quite  unworthy  of  credit.  The 
work,  however,  is  written  in  good  Macedonian  Greek 
hia>.t*r*t),  with  a  few  Hebrew  admixtures  . 
and  hence  the  Septuagint  should  be  studied  In  con- 
nection with  the  New  Testament,  which  presents  si- 
milar features.  In  the  time  of  Christ  the  Aramaic  (as 
the  Gospels  furnish  abundant  proof)  was  the  vulgar 
language  of  Palestine  ;  and  even  Galilee  had  a  separate 
though  cognate  dialect.  (Luke*,  xxii.  59.;  Acts,  11.7.) 
After  the  descent  of  the  Holy  Spirit,  the  followers  of 
Christ  became  gifted  with  that  power  of  expression 
to  carry  the  tidings  of  the  Gospel  Into 
;  and  the  Greek  language,  so  far  as  the 


regions 

was  the  great  medium 
Evangelists  and  Apostles 
wrote  in  this  language.  But  though  their  ideas  were  in- 
spired, their  words  were  of  their  own  creation  ;  and 
hence  arose  those  peculiarities  of  diotion,  Hebrew  ex- 
pressions, Ac,  the  understanding  of  which  is  absolutely 
necessary  to  an  Intimate  acquaintance  with  the  inspired 
writers  of  Christianity.  This,  indeed,  constitutes  the 
science  of  sacred  philology  ;  and  in  this  work  the  labours 
of  Wetstein,  Mill,  Griesbach.  and  Scholz  have  been  em- 
ployed In  producing  a  pure  Greek  text  from  the  ex- 
amination of  the  best  MSS.  ;  while  the  most  celebrated 
critics  of  the  New  Testament,  Bengcl,  the  younger  Mi- 
chaells, Kiifnoel,  Dc  Wette,  Bp.  Marsh,  Stuart,  Ernest!, 
Winer,  and  Robinson  have  spent  their  best  days  in  elu- 
cidating the  meaning  of  the  Evangelists  and  Apostles  — 
the  great  pillars  of  the  church,  of  which  Chi  1st  is  the 
head  corner-stone. 
PHILOSOPHER'S  STONE.  See  Alchemt. 
PHILO'SOPHY  (Or.snXi*.,  //oee.and  rt^'m,  wisdom), 
in  common  acceptation,  is  a  general  term,  signifying  the 
sum  total  of  systematic  human  knowledge.  It  is  com- 
monly divided  into  three  grand  departments ;  metaphysics, 
physics,  and  ethics.  If  we  include  In  the  first  logic,  this 
may  be  regarded  as  a  complete  distribution  of  science, 
properly  so  called.  The  first  has  for  Its  object  tho*e 
truths  which  go  beyond  mere  experience  ;  as  the  nature 
of  being,  of  God,  of  the  soul,  tec,  as  they  are  In  them- 
or  as  they  are  apprehended  by  us.  (See  Mkta- 

o  objects  as  they  are  In 
of  cause  and  effect.  The 
third  contemplates  human  actions  as  they  ought  to  be. 
not  merely  as  they  are  ;  and  takes  account  of  the  Ideas  of 
duty,  freedom,  responsibility,  and  the  like  — of  all,  in 
short,  which  constitutes  the  distinction  between  an  action 
and  an  event. 

This  word  was  first  used  by  the  Pythagoreans,  and 
adopted  from  them  by  Socrates,  who  considered  himself 
a  lover  or  seeker  of  wisdom  only  ;  in  distinction  from  a 
sophist,  or  one  who  conceives  himself  to  be  in  the  pos- 
session or  exercise  of  wisdom. 

Many  valuable  histories  of  philosophy  have  appeared 
of  late  years,  especially  in  Germany.  The  most  cele- 
brated are  those  of  Brucker,  Tennemann,  and  Rlttcr. 
A  sketch  of  the  history  of  philosophy  written  by  the  late 
Mr.  Dugald  Stewart,  originally  prefixed  to  the  Encyclo- 
pallia  Hritannica,  is  now  printed  in  a  separate  volume. 

PHI'LTER.  (Gr.  9*kim,  I  love.)  A  drug  or  prepara- 
tion supposed  by  the  ancients  to  have  the  power  oi  ex- 
citing love.  Nothing  certain  is  known  respecting  the 
composition  of  these  celebrated  potions  ;  but  there  can 
be  no  doubt  that  recourse  was  frequently  had  to  them  by 
the  ancients,  and  that  their  operation  was  so  violent 
that  many  persons  lost  their  lives  and  their  reason  by 
their  means.  The  Thcssallan  philters  were  in  the 
highest  celebrity.    (Sec  Juv.  vl.  610.) 

PHl'LYRA.  In  Mythology,  one  of  the  Oceanldes, 
and  mother  of  the  centaur  Chiron  by  Saturn,  who  visited 
her  In  the  shape  of  a  horse.  Alarmed  at  the  monstrosity 
of  her  offspring,  she  implored  Saturn  to  change  her  na- 
ture ;  when  the  god  granted  her  request,  and  changed  her 
Into  a  linden  tree,  which  Is  still  called  in  Greek  by  her 
name.    Her  son  received  the  gift  of  immortality. 

PHLF.BO*TOMY.  (Gr.  fAs^,  a  rein,  and  I 
cut. )  The  operation  of  opening  a  vein  for  the  purpose  of 
taking  away  blood. 

PHLEGE'THON.    (Gr.  f>.tyiB»n.  burning.)  The 
of  fire  which,  according  to  the  poets  of  Rome  and 
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PHLOGISTON. 

also  the  name  of  one  of  the  riven  of  the  infernal  regions. 

See  CocvTUt. 

PHLOGl'STON.  (Or.  ?>.*■>■<:*,  1  bum.)  An  Ima- 
ginary principle,  hr  which  Stahl  and  the  chemists  of  his 
school  accounted  for  the  phenomena  of  combustion  ;  the 
matter  of  fire  fixed  in  combustible  bodies. 

PHLYCTjE'NA.  (Gr.«Xvsw»  )  A  small  vesicle 
which  contains  a  serous  fluid. 

PHLYZA'CIUM.  (Gr.  pXuZus,  to  be  hot.)  A  pustule 
upon  the  skin. 

PHOCA'CEANS,P»oco<v<i,  or  Seal  Tribe.  The  name 
of  the  family  of  carnivorous  and  amphibious  Mammals 
of  which  the  seal  (1'hoca)  is  the  type.   See  Seals. 

PHOCJE'NA.  ( Gr.  v-«.*«u>«,  a porpoi$e. )  A  subgenus 
or  dolphins,  distinguished  by  the  absence  of  the  beak-like 
prolongation  of  the  jaws. 

PHOCR'NIN.    A  peculiar  fatty  matter  contained  in 
the  oil  of  the  porpoise  (Dclphinutn).    When  saponified 
it  yield*  a  volatile  odorous  acid,  called  phocenic 
PlllE'BUS.  (Gr.  ftp*,  brilliant.)  Ant 


used  in  the 
PIltENICO'PTKKUS. 


as  Sol. 
(Or.  #*»<{,  red, ; 


of  Apollo, 

1  T  7- ; »t  .  a 

vine.)   The  generic  name  of  the  flamingo:  also  a  term 

X plied  to  other  animals  which  have  red  wings,  as  the 
mioycilla  phamicoptera. 

PHtE'NIX.  In  Mythology,  a  bird  of  great  celebrity 
among  the  ancients  ;  and,  from  the  peculiar  circumstances 
connected  with  its  origin,  longevity,  and  death,  regarded 
as  the  emblem  of  immortality.  She  was  described  as  of 
the  sise  of  an  eagle,  her  head  finely  crested,  her  body 
covered  with  a  beautiful  plumage,  and  her  eyes  sparkling 
like  stars.  She  was  said  to  live  fiOO  or  GOO  years  In  the 
wilderness,  when  she  built  for  herself  a  funeral  pile  of 
wood  and  aromatic  gums,  which  she  lighted  with  the 
fanning  of  her  wings,  and  thus  apparently  consumed 
herself,  but  not  really ;  this  being  merely  the  process  by 


i-rely  the 
vitality : 

of 


Four  periods  of  history  are  mentioned  by  ancient 
writers  a»  having  tieen  graced  by  the  appearance  of  the 
phoenix.  The  first  was  in  the  reign  of  Scsostris ;  the 
second  In  that  of  Amasls  ;  the  third  In  that  of  Ptolemy 
III.,  king  of  Egypt ;  and  the  fourth  in  that  of  Tiberius. 
There  is,  however,  a  great  discrepancy  of  opinion  on 
this  point,  as  well  as  on  every  other  relating  to  the 
phoenix.  The  history  and  imaginary  attributes  of  the 
phcetilx  have  formed  a  theme  to  poets  in  every  age ;  and  in 
most  languages  its  name  has  passed  into  a  proverb,  lly 
the  fathers  of  the  church  it  was  frequently  brought  for- 
ward as  an  illustration  of  the  doctrine  of  the  resurrection 
(see  Spanheim,  Del'su  ct  Prtestantia  Sumismatutn, diss, 
v.  c.  M,  and  the  authorities  cited  In  that  learned  work); 
and  it  appears  on  the  coins  of  several  Roman  emperors. 


In  the 


a  svmbol  of  their  own  npothcosis,  sometimes 
of  the  renovation  of  the  world  and  the  re- 
vival of  the  golden  age  under  their  beneficent  rule.  The 
chief  ancient  authorities  with  regard  to  the  phrenix  are 
1  lorodotus,  h.  U.  C.  73. ;  Ovid,  Met.  xv.  3<tl .;  Vliny,  lint. 
Nat.  x.  2. ;  and  Tacitus,  Annul,  vi.  18.  Besides  these, 
the  reader  mav  consult,  in  the  Udrd  volume  of  Wcrnsdorf, 

Cto  which  the  editor  has  prefixed  a 
i),  the  poem  De  Pheeniee.  which  Is 
to  Lactantius.  and  In  which  every  clr- 
rccord  with  regard  to  the  phoenix  ha*  »>ecn 
chronicled  with  the  most  laborious  precision.  The  reader 
will  also  find  In  Metral's  work,  Le  Pheenix,  ou  rOiseau 
dm  Soteii  (Paris.  1824),  a  resume  of  all  that  has  been 
written,  both  in  ancient  and  modern  times, 
history  and  peculiarities  of  the  phoenix. 

Phcknix.    One  of  the  modern  com 
southern  hemisphere. 

PHOLA'DEANS,  Pholade*.  (Gr.  ;•./.«.-.  a  lurking 
place.)  The  family  of  Lamellibranchlate  Bivalves  of  which 
the  genus  Photos  Is  the  type :  they  are  remarkable  for  the 
hiding  placet  which  they  excavate  for  themselves  In  rocks 
and  clay. 

PHONF/TIC  WRITING.  (Gr.  .-*,>-,  sound.)  That 
writing  In  which  the  signs  used  represent  sounds  ;  In  op- 
position to  ideographic,  in  which  they  represent  objects,  or 
symbolically  denote  atatract  ideas,  as  In  the  figurative  part 
of  the  Egyptian  hieroglyphics.  The  signs  representing 
sounds  are  usually  arbitrary,  or  at  least  have  become  so 
in  process  of  time  ;  as  In  the  ancient  Human  alphabet,  of 
w  hich  the  letters  are  for  the  most  part  derived  from  the 
Hebrew  or  Phoenician,  In  which  languages  they  may  have 
originally  partaken  of  a  symbolical  character.  Hut,  in  a 
species  of  phonetic  writing  which  Is  Intermixed  with  the 
figurative  hieroglyphics  in  Egyptian  inscriptions,  every 
letter  is  denoted  by  a  figure  representing  some  object, 
the  name  of  which  begins  with  that  letter.   See  Huao- 

GLYPHICS. 

PHO'NICS.  (Gr.«*»i,.)  The  doctrine  of  sound  :  the 
same  as  acoustics.  (See  Sound.)  As  sound,  like  light.  Is 
subject  to  certain  laws  of  reflection  and  refraction,  the 
science,  like  that  of  light,  may  be  treated  under  three 


PHOTOGENIC  DRAWING. 

heads  ;  namely,  direct,  reflected,  and  refracted  sound.  In 
allusion  to  the  corresponding  branches  of  optics,  those 
have  been  denominated  phonics,  cataphonics,  and  diet- 
phonic*. 

PHO'NOLITE.  (Gr.  r*,*.  and  Xjflsv,  a  stone.')  A 
species  of  compact  basalt ;  sonorous  when  struck. 

PHO'RCTJS.  In  Mythology,  a  marine  deity,  ton  of 
Pontus  and  Terra ;  father  of  the  Gorgons,  the  dragon 
that  guarded  the  apples  of  the  llcsperides,  and  other 
fabulous  monsters. 

PHORONO'MIA.  or  PHORONO'MICS.  (Gr.  c*f*. 
/  bear  or  carry. )  A  term  sometimes  used  to  denote  the 
science  of  motion.  In  this  sense,  it  was  employed  by 
llermann,  a  mathematician  who  flourished  in  the  begin- 
ning of  the  18th  century,  In  a  work  entitled  Phorvnotnitt, 
seu  de  firibus  et  Mottbus  Corporum  SUkiorum  et  Liqut- 
dorum  ( Amstel.  1716),  and  of  great  merit  for  the  time  in 
which  it  appeared.  The  term  mechanics  being  now  em- 
ployed generally  to  signify  the  doctrine  of  moving  bodies. 
phoronomia.  or  phorvnotnics,  seldom  occurs  in  works  of 
modern  science. 

PHO'SGBNE  GAS.  (Gr.  put,  light,  and  yrj ■»—■■.  J 
produce.)  A  compound  of  chlorine  and  carbonic  oxide, 
made  by  exposing  equal  measures  of  those  gases  to  the 
sunshine,  or  to  bright  daylight.  They  will  cot  unite  in 
the  dark. 

PHO'SPHATES.    Salts  containing  phosphoric  , 
PHOSPHITES.    Salts  containing  phosphorous 
PHOSPHORE'SCENCE.    The  emission  of  lij 
substances  at  common  temperatures,  or  1 

PHOSPHORESCENT  ANIMALS.  Those  specie* 
are  so  called  which  have  the  faculty  of  emitting  a  lumi- 
nous fluid.  They  are  much  more  numerous  than  the 
electric  animals  ;  belonging  to  most  of  the  Invertebrate 
classes,  and  frequently  rendering  vast  traits  of  the  ocean 
luminous  by  their  prodigious  numbers.  The  glow-worm 
(I.ampyns),  the  phosphorescent  sea-pen  ( Pennatula 
phosphor ca),  and  the  brUliant  pyrosome  (Pyrosonta  At- 

mals. 

PHO'SPHORITE.  Native  phosphate  of  lime. 
PHO'SPHORUS.  (Gr.?«c,  tight,  and  «s*«.  I  carry. ) 
So  called  from  its  property  of  shining  In  the  dark.  It  was 
discovered  in  1GG8  by  Brandt,  an  alchemist  of  Hamburgh, 
and  was  originally  obtained  by  distilling  urine;  but  It  is 
now  always  extracted  from  bone  earth,  by  a  process  con- 
trived by  Scheele.  The  bones  are  calcined,  so  as  to 
destroy  the  animal  matter,  and,  being  powdered,  arc 
mixed  with  water,  to  which  half  their  weight  of  sul- 
phuric arid  is  added.  The  bone  earth,  confuting  chiefly 
of  phosphate  of  lime,  ii  thus  decomposed,  sulphate  of  lime 
is  formed,  and  phosphoric  acid  is  evolved  ;  or,  rather, 
superphosphate  of  lime,  which,  being  much  more  soluble 
than  the  sulphate,  remains  In  the  liquid,  and  may  be  ob- 
tained by  its  evaporation:  It  Is  mixed  with  about  half  its 
weight  of  charcoal,  and  put  into  a  well-luted  earthen 
retort,  the  beak  of  which  dips  Into  water.  At  a  bright 
red  heat,  the  phosphorus  distils  over  Into  the  water.  It 
Is  purified  by  carefully  melting  It  under 
ing  It  through  a  piece  of  chamois  f 
»rus  Is  alt 


of  light  by 
aredbcu. 


Pure  phosphorus  Ii  almost  colourless,  and  semitran 
parent  ;  it  may  be  cut  with  a  knife,  and  its  surface  has 
waxy  lustre.  It  fuses  at  108°,  bolls  at  5300.  and  is  coi 
verted  Into  vapour,  having,  according  to  Dumas,  a  de 
*»  4-3A.  It  Is  sparingly  soluble  in  fixed  and  volatile 
and  In  ether  and  alcohol  ;  but  Insoluble  In 


shines  in  the  dark,  and  emits  a  luminous  vapour, 
going  a  slow  combustion,  and  exhaling  a  peculiar  mm- II 
like  garlic.  When  rubbed,  or  heated  to  a  temperature 
of  about  1 10°,  it  takes  fire  and  burns  with  great  rapidity . 
with  a  w  hite  flame,  emitting  abundance  of  arid  fume*  ; 
In  oxygen  gas  Its  combustion  Is  so  intensely  brilliant 
that  the  eye  can  scarcely  bear  the  light. 

The  product  of  the  perfect  combustion  of  phosphorus 
is  phosphoric  acid,  a  fusible  substance,  very  soluble  in 
water,  and  intensely  sour.  It  appears  to  consist  of  I 
equivalent  of  phosphorus  as  l<j,  and  2)  of  oxygen  ■=  30  ; 
its  equivalent  being  36. 

There  are  two  other  adds  of  phosphorus  ;  namely,  the 
phosphorous  acid,  consisting  of  16  phosphorus  +  12  oxy- 
gen ;  and  the  hypophosphorotu  acid,  which  appears  to  be 
a  compound  of  2  equivalents  of  phosphorus  (16  k  2)  = 
32,  and  1  of  oxygen  ■=  8.  When  phosphorus  is  boiled 
In  a  solution  of  caustic  potash  a  gas  U  c  vol  Ted.  which  is 
remarkably  distinguished  by  its  spontaneous  Influmu- 
bility  ;  each  bubble,  as  it  rises  through  the  water,  taking 
fire  upon  the  surface,  and  producing  a  beautiful  ring  of 
smoke  I  this  gas  Is  commonly  called  phosphuretted  hy- 
drogen. Phosphorus  may  be  made  to  combine  »  lib  tl >e 
greater  number  of  the  metals,  forming  compounds  called 
phusphurels. 

PHOTOGE'NIC  DRAWING.  (  Or.;**,  and  >,>••**«.. 
1  generate.)  When  the  article  D*Gi;tasoTTes  was  writ- 
ten, under  which  we  have  adverted  to  the  extraordinary 
results  obtained  by  Dagucrre,  the  mode  by  which  they  w  ere 
produced  had  not  been  made  public  j  since  that  time,  how- 
ever, all  the  details  of  the  manipulation  have  been  fully 
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ic  explanation  or  theory  of  the  process  is  •till 
somewhat  obscure.  The  whole  aubject  has  lately  lie. 
quired  much  additional  importance  from  iti  extended  ap- 
plications ;  namely,  from  architectural  objects,  sculpture, 
and  interiors  of  rooms,  to  portraits,  and  more  lately  to 
groups,  and  even  whole-lengths;  and  it  U  undergoing 
almost  daily  extension  and  improvement. 

The  outline  of  the  process  is  as  follows  :  —  A  piece  of 
copper  Is  plated  in  the  usual  way  with  silver  by  pasting 
the  metals  together  through  a  rolling  mill,  and  Is  then 
cut  into  pieces  of  a  proper  sise.  The  silver  surface  is 
carefully  polished,  and  cleansed  by  wiping  it  over  with  a 
piece  of  cotton  dipped  In  dilute  nitric  acid,  washing,  and 
drying.  When  thus  duly  prepared,— and  much  depends 
upon  the  manner  in  which  these  preliminary  operations 
are  performed  and  the  materials  used,  —  the  plate  is  sub- 
jected to  the  diffused  vapour  of  iodine,  which  forms  a 
slightly  brown  or  yellow  film  upon  the  silver  ;  it  is  then 
ready  to  be  subjected  to  the  action  of  the  image  to  be  re- 
pri-M-rited,  wliu  h  is  thrown  upon  it.  i  arc  being  taken  to 
exclude  all  other  light,  by  an  instrument  upon  the  prin- 
ciple of  the  camera  obscura.  In  the  course  of  a  few 
seconds  or  minutes,  the  requisite  time  depending  upon 
the  Intensity  of  the  light,  the  plate  is  removed ;  and  though 
nothing  is  as  yet  visible  upon  It,  It  has  received  the  image, 
which  is  brought  out  and  rendered  evident  by  subjecting 
it,  Inclined  at  an  angle  of  about  4.¥\  to  the  vapour  of 
mercury.  This  operation  is  performed  in  a  box  with  a 
i  side,  at  the  bottom  of  which  is  a  basin  of 
"  to  about  170°,  so  that  the  operator  raaj 
>  of  the  appea 

it  is  perfect  ;  but  light  "must  be  as  far  as 
possible  excluded,  and  more  especially  daylight.  The 
plate  is  then  washed  by  cautious  Immersion  in  a  solution 
of  hyposulphite  of  soda,  and  lastly  with  boiling  distilled 
water,  and  allowed  to  dry  :  it  Is  now  perfect,  may  be  ex- 

Cied  to  light  without  injury  ;  but  must  be  carefully  pro- 
ted  from  all  friction  by  covering  it  with  a  glass.  The 
action  of  the  various  shades  of  light  upon  the  film  of 
iodine,  and  the  subsequent  influence  of  the  mercurial 
vapour,  upon  which  the  visibility  of  the  picture  depends, 
have  not  been  satisfactorily  explained,  and  require 
further  experimental  elucidation.  The  perfection  of  t ho 
drawing,  and  the  extraordinary  manner  in  which  the 
minutest  details  are  represented,  we  have  noticed  in  our 
former  article ;  they  must,  however,  be  seen  to  be  ac- 
curately judged  of  and  duly  appreciated. 

The  term  "Photogenic  Drawing"  has  usually  been 
applied  to  a  process  very  different  from  the  preceding; 
namely,  to  representations  of  various  objects  upon  paper 
Imbued  with  some  of  the  salts  of  silver.  If  a  niece  of 
paper  be  dipped  into  a  weak  solution  of  nitrate  of  silver, 
carefully  dried,  and  preserved  out  of  the  contact  of  light, 
it  remains  white  ;  but  if  exposed  to  light  it  gradually  be- 
comes discoloured,  acquiring  a  brownish  or  grey  tint, 
mod  ultimately  blackens,  the  depth  of  colour  depending 
upon  the  intensity  of  the  light  and  duration  of  exposure. 
If  any  opaque  or  translucent  object  be  laid  upon  a  sheet  of 
paper  so  prepared,  so  as  wholly  or  partially  to  Intercept 
the  incideut  light,  a  representation  of the  object  is  obtained 
the  paper.  Where  the  light  has  been  wholly  in- 
It  remains  white  ;  where  partially  so,  various 
produced  ;  and  wherever  the  light  has  fallen 
without  Interruption,  the  utmost  blackness  Is  obtained. 
If,  for  instance,  a  portrait  painted  in  transparent  colours 
upon  a  plate  of  glass  be  laid  upon  a  piece  of  the  prepared 
paper,  and  exposed  to  the  solar  light,  a  copy  is  obtained 
in  which  the  lights  of  the  original  are  shades,  and  the 
shades  lights  in  proportion  to  their  intensity  ;  but  If  such 
a  picture  be  taken  upon  a  very  thin  piece  of  paper,  this 
may  be  again  copied  by  a  repetition  of  the  process,  and 
then  the  lights  and  shades)  will  be  aa  in  the  original.  It 
la,  however,  obvious  that  such  a  photograph  will  only 
be  durable  whilst  kept  in  the  dark,  and  that  exposure  to 
light  will  gradually  obliterate  the  whole;  to  fix  It,  the 
paper  must  be  washed  In  a  solution  of  hyposulphite  of 
lime  or  of  soda,  which  removes  all  remaining  and  un- 
altered salt  of  silver,  but  leaves  the  image  untouched. 
In  this  process  the  paper,  after  having  been  Impregnated 
with  nitrate  of  silver,  or  with  ammonia-nitrate  of  silver, 
la  generally  dipped  in  a  solution  of  common  salt,  by 
w  hich  chloride  of  silver  is  formed,  and  this  is  more  sus- 
ceptible of  the  influence  of  light  than  the  mere  nitrate. 

In  this  article  we  have  merely  given  an  outline  of  the 
theory  of  the  process  of  photogenic  drawing  ;  the  use  of 
nitrate  of  stiver  for  this  purpose,  and  the  mode  of  copy- 
ing paintings  on  glass,  was  originally  suggested  about 
forty  years  ago  by  Mr.  Wedgwood  and  Sir  H.  Davy.  The 
Interest  excited  by  Daguerre's  discoveries  induced  various 
experimentalists  to  resume  the  Inquiry  ;  and  many  new 
and  Important  facts  connected  with  it  have  accordingly 
been  brought  to  light,  especially  by  Mr.  Fox  Talbot  and 
Sir  J.  F.  W.  Herschel,  whose  communications  are  pub- 
lished In  the  Phihuivhical  Transaction*  ;  and  by  Mr.  A. 
Tavlor,  who  has  written  a  small  tract  upon  the  subject. 
PllOTOGKAPHY.   See  Photogenic  Duawino. 


PHOTOMETRY. 

PHOTO'METER.    (Gr.fsw,  light,  and  uiT(»i,  me  a- 
.)   An  Instrument  for  measuring  the  intensity  of 
light,  or  of  illumination. 

The  most  elegant  instrument  which  goes  under  this  name 
Is  the  photometer  invented  by  the  late  Sir  John  Leslie.  It 


(1) 


(«) 

Q 


is  merely  the  differential  thermometer 
of  the  same  ingenious  philosopher, 
having  one  of  Us  balls  diaphanous, 
and  the  other  coated  with  China  ink, 
or  blown  of  deep  black  enamel ;  and 
the  whole  cow  red  by  a  case  of  thin 
transparent  glass,  to  defend  the  balls 
from  the  disturbing  influence  of  cur- 
rents of  air.  The  photometer  has 
two  general  forms ;  the  one  portable 
( fig.  I .),  in  which  the  black  ball  Is  about 
an  Inch  higher  than  the  other,  and  bent  forward  to  the 
same  vertical  line,  or  the  axis  of  the  translucent  cylin- 
drical case;  and  the  other  stationary  (fig.  2.),  having 
both  its  balls  of  the  same  height,  and  reclining  In  op- 
posite ways ;  the  case  being  composed  of  a  wide  cylinder 
surmounted  by  the  larger  segment  of  a  hollow  glass  sphere. 
The  latter  form  of  the  instrument,  though  less  com- 
modious, is  better  adapted  for  nice  observations  ;  since, 
besides  receiving  the  light  more  regularly,  its  balls,  from 
being  on  the  same  level,  are  not  liable  to  be  any  how 
disturbed  in  their  indications  by  different  strata  of  un- 
equally heated  air. 

The  theory  of  this 
principle  that  the  It 
the  heat  excited  by  its 
When  the  instrument  is  exposed  to  light,  the  rays  which 
fall  on  the  clear  ball  pass  through  it,  without  suffering 
obstruction ;  but  those  which  strike  the  dark  ball  are 
stopt  and  absorbed  at  its  surface,  where,  assuming  a  latent 
form,  they  act  as  heat,  which,  by  expanding  the  air  within 
the  ball,  causes  the  liquid  in  the  stem  to  descend.  This 
heat  wili  continue  to  accumulate  till  its  farther  increase 
comes  to  be  counteracted  by  an  opposite  dispersion, 
caused  by  the  rise  of  temperature  which  the  ball  has 
acquired.  But,  In  still  air,  the  rate  of  cooling  is,  within 
moderate  limits,  proportional  to  the  excess  of  the  tem- 
perature of  a  given  surface  above  that  of  the  surrounding 
medium.  Hence  the  space  through  which  the  coloured 
liquid  sinks  in  the  stem  will  measure  the  momentary 
impressions  of  light,  or  its  actual  intensity.  (Leslie  on  the 
Relations  of  Air  to  Heat  and  Moisture.) 

The  graduation  is  entirely  arbitrary,  and  may  be  regu- 
lated according  to  fancy  or  convenience.  I<eslie  adopted 
the  tame  scale  of  divisions  as  in  the  differential  ther- 
mometer, ten  degrees  of  which  correspond  to  one  of 
the  centigrade  thermometer.  When  the  temperature  of 
both  balls  is  exactly  the  same,  that  is,  when  the  Instru- 
ment is  excluded  from  light,  the  liquid  in  the  stem  next 
the  coloured  ball  stands  at  lero.  In  this  country  the 
direct  Impression  of  the  sun  at  noon,  about  the  summer 
solstice,  forces  the  liquid  down  to  90°  or  100°.  The 
greatest  force  of  the  solar  beams.  In  the  depth  of  winter, 
measures  only  about  25°.  At  the  altitude  of  3°  above 
the  horizon,  the  whole  effect  of  the  sun's  rays  docs  not 
exceed  one  degree.  The  Indirect  light  from  the  sky  at 
noon  in  summer  is  from  30°  to  40°  ;  In  winter  from  HP 
to  15°. 
rays  I 


minous  solar  matter,  rather  less  than  half  an  Inch  In  dia- 
meter, were  transmitted  to  our  planet,  it  would  throw 
forth  a  light  equal  to  the  effect  of  12.000  candles. 

It  has  been  objected  that  the  instrument  now  described 
is  only  a  species  of  thermometer,  and  not  strictly  a  pho- 
tometer ;  since  it  measures  beat,  and  not  light.  To  this 
objection  Sir  J.  Leslie  replies  by  asking,  "  What  does 
the  thermometer  itself  indicate  except  expansion  t  As 
heat  is  measured  by  the  expansion  it  occasions,  so  light 
is  determined  by  the  intensity  of  the  heat  which  In 
every  supposition  invariably  accompanies  it.  What  other 
mode,  after  all,  could  be  Imagined  for  detecting  the  pre. 
sence  of  light  ?  How  can  an  unknown  quantity  be  ex- 
pounded but  In  terms  of  one  already  known  ?  "  (Ency. 
Brit.,  art. "  Climate.") 

It  must  be  admitted,  however,  that  the  same  quantity 
of  light  emitted  by  terrestrial  bodies  of  different  kinds  is 
not  always  accompanied  with  the  same  degree  of  heat. 
Thus,  phosphorus  burns  in  oxygen  gas  with  interne  splen- 
dour, and  yet  gives  out  far  less  neat  than  the  comparatively 
dull  combustion  of  hydrogen  In  the  same  gas ;  and  the 
photometer  Is  more  affected  by  a  fire  so  dull  that  not  a 
single  letter  could  be  discerned  in  a  well-printed  page, 
than  by  the  degree  of  daylight  by  which  the  same  page 
could  be  read  with  pleasure  and  facility.  For  a  particular 
description  of  the  photometer,  and  an  account  of  its  nu- 
merous applications,  see  Leslie's  Experimental  Inquiry 
into  the  Mature  and  Propagation  of  Heat,  1804. 

PHOTO'METRY.  (Gr.  and  fure**,  measure.) 
The  science  which  treats  of  the  measurement  of  light. 
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were  made  at  an  early  period  in  the  history  of  ex- 
perimental science.    For  the  purpose  of  comparing  the 
light  of  Siriui  with  that  of  the  sun.  the  celebrated  Huy- 
iployed  a  tube  having  a  very  small  aperture  at 
,  Into  which  was  Inserted  a  minute  globular  lens, 
only  the  27664th  part  of  the  solar  disk 
to  be  seen,  and  this  small  portion  afforded  a  light  which 


appeared  equally  bright  with  Sirius ;  whence  he  concluded 
the  distance  of  Sirius  to  be  27«64  times  greater  than  that 
of  the  sun.  (Hut/genii  Cosmotheorot.)  Celsius  appear*  to 
have  been  the  first  who  proposed  to  measure  light  di- 
rectly by  means  of  what  he  called  a  lucimeter.  Ills  me- 
thod, however,  which  was  an  extremely  I 
consisted  simply  in  observing  the  greatest 
the  eye  at  which  small  circle*  painted  on  paper 
tinctly  visiblo  in  different  lights.  It  was  reserved  for 
liouguer  to  establish  photometry  on  true  principles. 
Having  been  Induced  by  Mairan's  remarks  on  the  rela- 
tive proportion  of  the  sun's  light  at  the  summer  and 
winter  solstice  to  investigate  the  subject,  he  undertook 
a  series  of  experiments,  of  which  the  results  were  first 
published  in  his  Ettai  d'Optique,  1729;  and  afterwards 
In  his  Trait*  d'Optique  sur  la  Gradatiun  de  la  Lumirre, 
which  appeared  in  1700,  two  years  after  bis  death.  In 
the  same  year  appeared  the  Photometria  of  Lambert ;  In 
which  the  subject  was  treated  more  generally,  and  with 
great  mathematical  elegance.  The  principle  adopted  by 
liouguer  and  Lambert  is  extremely  simple.  Though 
the  eye  cannot  judge  of  the  proportional  force  of  different 
lights,  It  can  distinguish  in  many  cases  with  great  pre- 
cision when  two  similar  surfaces  presented  together  are 
equally  illuminated,  or  when  the  shadows  of  an  opaque 
object  thrown  upon  them  by  different  lights  are  equally 
dark.  But,  as  the  particles  of  light  proceed  in  straight 
lines,  they  must  spread  uniformly,  and  hence  their  den- 
sity  will  dimmish  in  the  duplicate  ratio  of  their  distances. 
From  the  respective  situations,  therefore,  of  the  centres 
of  divergency  when  the  contrasted  surfaces  become 
equally  bright,  we  may  easily  compute  their  relative  de- 
grees of  illumination.  The  objection  to  this  method  is 
that  the  apparatus  admits  of  no  certain  standard  of  compa- 
i.  Even  the  light  of  the  sun  itself,  at  the  same  aiti- 
.  and  in  the  same  climate,  is  subject  to  co 


PHRENOLOGY. 

is  somewhat  complicated,  and  its  manipulation  mast  be 
attended  with  considerable  trouble.  ( See  the  Note*  to 
the  French  translation  of  Sir  J.  Hertchers  Treatise  on 
Light,  Paris,  1833.) 
PHOTOPHO'BIA. 


lerance  or  dread  of  light ;  it  is  a  symptom 
of  internal  ophthalmia. 

PHRASE.  (Gr.  c<  ««•<.-.  speech  or 
Music,  a  short  melody  in  which  a  perfc 
not  entirely  developed. 

PH  R  A  SE CPLO 6 Y  (Or.  ftnnc,  and  Xsys,,  icienee). 
properly  the  science  or  knowledge  of  style  ;  but  used  in 
common  language  to  signify  the  peculiarities  of  diction 
of  a  writer,  school,  Ac. 

PHRA'TRY.  (Gr.^Vw.)  A  subdivision  of  Athe- 
nian cltiiens,  analogous  to  the  Spartan  obe  and  Roman 
curia,  distinguished  by  particular  rites  and  ceremonies 
that  bound  its  members  together.  Each  of  the  four  an- 
cient tribes  was  divided  into  three  phratrics,  and  each 
phratry  into  thirty  sections  or  clans,  which  bore  a  name 
exactly  answering  to  the  Roman  gent  (yi»st) ;  and  this 
division  remained  subsequently  to  and  independent  of  the 
ten  tribes  of  Clelsthenes.  The  free  Athenians  registered 
their  own  or  their  adopted  children  In  the  phratries 
to  which  they  themselves  belonged,  at  the  festival  of 
the  A  pat  una  ;  but  what  the  age  of  registry  was  is  uncer- 
tain. 

PHRE'NIC.    ( Gr.  ;*i>k  (plural  of        the  mind),  the 


diaphragm.)    Relating  to  the  diaphragm. 
PIIKKXI'TIS.    (Gr.  v«cr».  the  mind.) 


Inflammation 


variation  ;  much  more  so  any  artificial  light,  the  force 
of  which  must  always  be  Influenced  by  a  number  of  un- 
definaM.- circumstances.  In  tins  respect  therefore,  the 
photometer  described  in  the  preceding  article  has  a  great 
and  decided  advantage. 

A  simple  and  elegant  application  of  the  principle  of 
Bougucr  was  made  by  the  late  Dr.  Ritchie.  His  ap- 
paratm  consists  of  a  rectangular  box,  about  an  inch  and 
a  half  or  two  inches  square,  open  at  both  ends  and  black- 
ened within,  to  absorb  extraneous  light.  Within,  Inclined 
at  angles  of  45°  to  its  axis,  are  placed  two  rectangular 
plates  of  plane  looking-glass,  cut  from  one  and  the  same  I 
strip,  to  ensure  equality  of  their  reflecting  powers,  and 
fastened  so  as  to  meet  at  the  top.  In  the  middle  of  a  nar- 
row «.lit  about  an  inch  long  and  an  eighth  of  an  inch  broad, 
which  is  covered  with  a  slip  of  line  tissue  or  oiled  paper. 
In  comparing,  by  means  or  this  Instrument,  the  illumin- 
ating powers  of  two  different  sources  of  light,  they  must 
be  placed  at  such  a  distance  from  each  other,  and  from 
the  Instrument  between  them,  that  the  light  from  every 
part  of  each  shall  fall  on  the  reflector  next  it,  and  be  re- 
flected to  the  corresponding  portion  of  the  oiled  paper. 
The  instrument  Is  then  moved  nearer  the  one  or  the 
other,  till  the  two  portions  of  the  paper  corresponding  to 
the  respective  mirrors  arc  equally  illuminated,  of  which 
the  eye  can  judge  with  considerable  certainty. 
The  modification  of  this  method,  which  consists  In 
the  shadows  of  an  opaque  object  formed  by 
its,  is  usually  ascribed  to  Count  Rumford, 
>po*ed  in  the  Phil.  Tram.,  vol.  Ixxxlv., 
sed  by  Lambert.  It  is  generally 
supposed  that  the  equality  of  two  shadows  can  be  appre- 
ciated with  more  certainty  than  that  of  two  lights  ;  but, 
when  the  lights  are  of  different  colours,  their  estimation 
by  either  method  admits  of  little  precision. 

M  Arago  has  proposed  a  method  of  determining  the 
relative  Intensities  of  different  lights  entirely  different  in 
principle  from  any  of  the  preceding,  and  probably  sus- 
ceptible of  much  greater  accuracy.  It  is  founded  on  the 
properties  of  polarised  light.  Wncn  two  lights  are  to  be 
compared,  the  rays  from  each  are  polarised  by  causing 
them  to  pass  through  a  plate  of  tourmaline  cut  parallel 
to  the  axis,  or  by  reflecting  them  from  a  plate  of  glass, 
on  which  they  fall  at  the  polarising  angle.  They  are 
then  received  on  a  plate  ol~  rock  crystal,  cut  perpendicu- 
larly to  the  axis,  and  observed  through  a  doubly  refract- 
ing prism.  Each  light  will  thus  give  two  Images  tinged 
with  the  complementary  colours.  The  images  are  then 
brought  into  such  a  position  that  the  red  of  the  one  falls 
over  the  green  of  the  other.  If  the  two  lights  are  equal 
In  Intensity,  this  superposition  will  produce  a  white 
image ;  if  unequal,  the  image  will  be  slightly  coloured 
with  red  or  green,  according  as  the  one  or  the  other  pre- 
tes.  The  apparatus  which  this 
924 


PHRENCLOGY  ( Or.  ,  the  mind,  and  ksys,,  dis- 
course), ought,  according  to  Its  etymology,  to  signify 
mental  philosophy.  The  word  has.  however,  been  ap- 
propriated by  craniologUts,  on  account  of  the  light  which 
their  observations  of  the  convolutions  of  the  brain,  and 
corresponding  elevations  on  the  skull,  are  supposed  to 
throw  on  the  nature  and  province  of  our  different  " 
ties.  Those  who  wish  to  judge  how  Tar  this 
is  j  istifiable  may  consult  the  works  of  Br. 
and  of  Mr.  Combe  on  the  subject.  These  get 
vide  our  faculties  into  three  classes :  the  intellectual  or 
perceptive,  the  sentiments  or  emotions,  and  the  animal 
propensities.    To  the  first  of  these  is  assigned  the  , 


this  pretension 
ui .  .^uurni.  im 
gentlemen  di. 


teribr  portion  of  the  head  ;  the  second  occupies  the  mid- 
dle and  upper  ;  while  the  posterior  region  and  the  cere- 


bellum are  allowed  to  the  third  and  must  inglorious 
division.  That  this  distribution,  in  its  general  outline, 
is  borne  out  by  facts,  observation  is  sufficient  to  convince 
us ;  but  whether  the  subdivision  of  those  regions  into 
minute  special  organs  corresponding  to  distinct  faculties 
is  equally  well  supported,  and  whether  the  mental  ana- 
lysis implied  in  it  can  be  considered  sound  and  accurate, 
are  questions  which  our  limits  forbid  us  to  ditcuss  We 
subjoin,  however,  for  the  reader's  convenience  In  con- 
sultation, the  following  outline  of  the  different  faculties, 
with  their  uses  and  abuses,  which  we  have  borrowed' 
from  the  Introduction  to  Mr.  G.  Combe's  Notes  on  the 
United  Statetqf  America,  during  a  Phrenological  Vitit  m 
1R3H-9.40,  as  probably  containing  the  most  recent  as 
well  as  the  most  authentic  account  of  the 
of  this  much  canvassed  science.  The  sut. 
will  be  of  use  In  illustrating  the  observations. 

This  figure  shows  the  three  great  phrenological 
sions  of  the  brain.    The  line  B  runs  through  the  < 

of  ossification  of  the  pa. 
rietal  bone  (the  organ  of 
12.1. 


tre  of 

frontal  bone 
the  point  where  it  i 
the  line  A  A  (the  organ 
of  Causality.  No.  35.)  The 
portion  above  the  line  B 
Is  named  the  coronal  re- 
gion, and  serves  to  manifest 
chiefly  the  moral  senti- 
ments. The  line  A  cor- 
responds to  the  posterior 
I. Hi  r.il  <-!„••■  of  tin  *uper- 
orbitar  plate,  on  which 
anterior  l<>l»e  of  the  brain  rests.  The  space  before 
line  A  A  indicates  the  sise  of  the  anterior  lobe, 
region  devoted  to  the  manifestation  of  the  intel- 
lectual faculties.  If  the  space  before  the  lower  A  be 
long,  the  organs  of  the  observing  faculties  are  large ; 
and  if  the  space  forward  from  the  point  where  the 
line  B  meets  the  line  A  A  be  long,  the  reflecting  organs 
are  large.  The  space  below  B  and  behind  A  A  mani- 
fests the  propensities  common  to  man  with  the  lower 
animals.  We  may  remark  that  in  the  above  figure  the 
coronal  region  would  be  said  to  be  large,  indicating 
powerful  moral  sentiments ;  the  intellectual  region  i " 
an  average,  and  that  of  the  so  cal 


the 
the 
the 
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The  faculties 


PHRENOLOGY. 

to 


Order  I.  Feelings. 
Propensities  —  Common  to 


Genus  I. 


r  Tub  Love  op  Lira. 
♦  '  Am  Tin-:  por  Food. —  Uses :  Nutrition.  —  Abuses : 
C    Gluttony  and  drunkenness. 
I.  Am  ativeness  —  Produce!  sexual  love. 

5.  PHrLoraoGtNiTirENKM  Uses:  Affection  for  young 

and  tender  beings.  —  Abuses:  Pampering  and  spoiling 
children. 

3.  Concept  n  ATt  vfnf.sm — Uses:  It  renders  permanent 
emotions  and  ideas  In  the  mind  —  Ahm, >i :  Morbid  dwell, 
ing  on  the  internal  emotions  and  Ideas,  to  the  neglect  of 
external  impressions. 

3.  a.  Ink  «  bitiybnbss  .  —  Uses  :  It  produces  the  desire  of 
permanence  in  place.  —  Abuses ;  Aversion  to  move  abroad. 

4.  Adhesiveness  Uses:  Attachment,  friendship, and 

society  result  from  it.  —  Abuses  :  Clanship  for 
objects,  attachment  to  worthless  individuals. 

6.  Combativenrss  —  Uses :  Courage  to  meet  danger 
and  overcome  difficulties,  tendency  to  oppose  and  attack 
whatever  requires  opposition  ana  to  resist  unjust  en- 
croachments.— Abuses  l  Love  nf  contention,  and  tendency 
to  provoke  and  assault.  This  feeling  obviously  adapts 
man  to  a  world  In  which  danger  and  difficulty  abound. 

6.  Deatbuctivenb**.  —  Uses :  Desire todestroy  noxious 
objects,  and  to  kill  for  food.    It  is  very  discernible  in 

rnivorous  animals.  —  Abuses  :  Cruelty,  murder,  desire 
t ;  tendency  to  passion,  rage,  and  harshness  and 
I  speech  and  writing.  This  reeling  places 
in  harmony  with  death  and  destruction,  which  are  w 
into  the  system  of  sublunary  creation. 

7.  Secrbtivenms— t/#«;  Tendency  i 
the  mind  the  various  emotions  and  ideas  that  invo- 

present  themselves  ontil  the  judgment  has 
"  Jiving  them  utterance  ;  it  is  simply  the  pro- 
ami  is  an  ingredient  In  prudence.  — 
' :  Cunning,  deceit,  duplicity,  and  lying. 

8.  Acquisitiveness.  —  Uses :  Desire  to  possess,  and 
tendency  to  accumulate  articles  of  utility  to  provide 
against  want.  — Abuses:  Inordinate  desire  of  property, 
selfishness,  avarice,  theft. 

9.  Cons  tri-cti  yen  ems —  Uses  I  Desire  to  build  and 
construct  works  of  art —  Abuses  :  Construction  of  en- 

•  The  organ*  lire  doable,  each  faculty  bavins;  two  hing  in  <or- 
m^nrKiinK  «it  uatint  it  of  the  hemitpherr*  of  the  brain  ;  except  in  I  how 
prprartt,  inch  as  indirtf uulit v,  trrtUtutiitu.  htnrroimcr.  Sic.,  rrpre- 
1 1n  the  flg.  by  ft,  SO,  13,  he.,  which  occupy  the  cenural  part  uf 


of  objects  to 


II.  Si 

I.  Sentiments  common  to  Man  vtith  the  Lower  Animals. 

10.  Sflk-lstiem.  — •  Uses  :  Self-respect,  self-interest 

love  of  independence,  personal  dignity  Abuses  •  Pride' 

disdain,  overweening  conceit,  excessive  selfishness,  love 
or  dominion. 

11.  Lovb  or  Approbation.  —  Uses :  Desire  of  the 
esteem  of  others,  love  or  praise,  desire  of  fame  or  glory. 
—  Abuses  :  Vanity,  ambition,  thirst  for  praise  independ- 
ently of  pralseworthiness. 

12.  Cautiousness.  —  Uses:   It  gives  origin   to  the 
sentiment  of  fear,  the  desire  to  shun  danger,  and  cir- 
cumspection ;  and  it  Is  an  ingredient  in 
Abuses  :  Excessive  timidity,  poltroonery, 
prehensions,  despondency,  melancholy. 

13.  Bknbvolbnce.  —  Uses :  Desire  of  the  happiness  of 
others,  universal  charity,  mildness  of  disposition  and  a 
lively  sympathy  with  the  enjoyment  of  all  animated 

beings  ibuses  :  Profusion,  injurious  indulgence  or  the 

appetites  and  fancies  of  others,  prodigality,  facility  of 
temper. 

II.  Sentiments  proper  to  Man. 

14.  Veneration.  —  Uses  :  Tendency  to  venerate  or 
respect  whatever  is  great  and  good;  gives  origin  to  re- 
ligious adoration —  Abuses :  Senseless  respect  for  un- 
worthy objects  consecrated  by  time  or  situation,  love  of 
antiquated  customs,  abject  subserviency  to 
authority,  superstitious  awe. 

15.  Firmness.  _  Uses ;  Determination, 
steadiness  of  purpose.  —  Abuses  :  Stubbornness,  infatu- 
ation, tenacity  in  evil. 

16.  Conscientiousness.  —  Uses  :  It  gives  origin  to  the 
sentiment  of  justice,  or  respect  for  the  rights  of  others, 

openness  to  conviction,  the  love  of  truth  Abuses  • 

Scrupulous  adherence  to  noxious  principles  when  igno- 
rantly  embraced,  excessive  refinement  in  the  views  of 
duty  and  obligation,  excess  In  remorse  or  self-condem- 
nation. 

17.  Hope.—  Uses:  Tendency  to  expect  future  good: 
it  cherishes  Uith.  —  Abuses  :  Credulity  with  respect  to 
the  attainment  of  what  is  desired,  absurd  expectations  of 
felicity  not  founded  on  reason. 

18.  wonder.  —  Uses  :  The  desire  of  novelty  ;  ad- 
miration of  the  new,  the  unexpected,  the  grand,  the 
wonderful,  and  extraordinary.—  Abuses:  Love  of  the 
marvellous  and  occult ;  senseless  astonishment ,  belief 
in  prodigies,  magic,  ghosts,  and  other  supernatural  ab- 
surdities. 

19.  Idbalitt.  —  Uses :  Love  of  the  beautiful  and 
splendid,  desire  of  excellence,  poetic  feeling. —  Abuses: 
Extravagance  and  absurd  enthusiasm,  preference  of  the 
showy  and  glaring  to  the  solid  and  useful,  a  tendency  to 
dwell  in  the  regions  of  fancy  and  to  neglect  the  duties  of 
lire. 

19.  a.  The  organ  of  Sublimity  ;  but  not  sufficiently  as- 
certained. 

20.  Wit  —  Gives  the  feeling  of  the  ludicrous,  and  dis- 
poses to  mirth. 

Imitation  —  Copies  the  manners,  gestures,  and 


21. 


esturea,  ai 
gererally. 


Order  II.  Intellectual  Facclt 
Genus  I.  Extebnal  Senses. 

Uses  :  To  bring  man  Into  com- 
munication with  external  objects, 
and  to  enable  him  to  enjoy  them. 
—  Abuses :  Excessive  indulgence 
in  the  pleasures  arising  from  the 
senses,  to  the  extent  or Impairing 
bodily  health  and  debilitating  or 


Feeling  or  Touch 
Taste. 
Smell. 
Hkaring. 


Genus  11.  Knowing  Facclties,  which  perceive 
Existence  and  Qualities  op  Extebnal  Objects. 

22.  Individuality  —  Takes  cognizance  of 
and  simple  facts. 

23.  Form  —  Renders  man  observant  of  form. 

24.  Size  —  Gives  the  idea  of  space,  and  enables  him  to 
appreciate  dimension  and  distance. 

V*.  Weight  — Communicates  the  perception  of  mo- 
mentum, weight,  and  resistance,  and  aids  equilibrium. 

26.  Coloubing  —  Gives  perception  of  colours  and  their 
harmonies. 

Genus  III.  Knowing  Faculties,  which  pbbceivb  tub 
Relations  op  External  Objects. 

27.  Locality  —  Gives  the  idea  of  relative  position. 

28.  Number  —  Gives  the  talent  for  calculation. 

29.  Order —  Communicates  the  love  of  physical  ar- 
rangement. 

30.  Eventuality  —  Takes  cognisance  of 
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PHRYG  ANID/E. 
M.  Timb  —  Gives  rise  tOf*he  reception 

1  !  i  i  I  [  1  it. 

33.  La  NO  0  AOS  —  Gives  facility  in  acquiring  a  know 
of  arbitrary  »'Kjjs^to  express ^thought*. 

them. 

Gcuui  IV.  Rkflkctino  Faculties, 


PHYSIOLOGY. 


34.  Comparison  —  Givea  the  power  of 
analogies,  resemblances,  and  differences. 

35.  Causality — Traces  the  dependences 
mena,  and  the  relation  of  cause  and  effect. 

The  most  accredited  works  in  favour  of  phrenology 
are  Mr.  Combe's  writings,  and  the  Phrenological  Journal, 
which  is  ably  conducted.  The  most  hostile  inquiry  into 
the  pretensions  of  phrenology  to  be  regarded  as  a  science 
appeared  in  IH26,  in  the  Edinburgh  Review.  In  that 
article,  which  was  well  known  to  nave  emanated  from 
the  pen  of  Mr.  (now  Lord)  Jeffrey,  the  views  of  the 
phrenologists  are  treated  with  ridicule,  and  their  weak 
aide  subjected  to  one  of  the  most  vigorous  attacks  ever 
made  in  literary  criticism. 

PHRYGA'NIDAS.  Case-worm  fiie$.  The  family  of 
Trichopterous  insects  of  which  the  genua  Phrygarua  is 
the  type.  See  TaicnopTUANi. 
PHRYGIAN  MARBLE.  See  Marblr. 
PHRY'GIANS.  An  early  sect  of  heretics  ;  so  called 
from  Phrrgla,  the  country  where  they  abounded.  They 
regarded  Montanus,  the  founder  of  the  Montanlsts  (which 
see),  as  their  prophet ;  and  their  distinguishing  chi 
teristic  was  the  spirit  of  prophecy  to  which  they 


(Gr.  <*0i»w,  / 


I 


PHTHIRI'ASIS.   (Gr.  ^g.  a  louse.)  A 
which  the  body  is  overrun  with  " 

PHTHISIS, 
which  see. 

PHYCOMA'TER.    (Gr.  tea-weed,  and  Men*. 

mother.)  The  gelatine  in  which  the  sporules  of  Alga- 
ceous  plants  first  vegetate. 

PH YLA'CTKRY.    (Gr.  protection  or 

preservation.)  An  amulet  or  preservative  against  in- 
fection. The  phylacteries  of  the  Jews  were  derived  from 
the  injunction  contained  In  Exodus,  xiil.  9. ;  and  con- 
sisted of  slips  of  parchment  inscribed  with  verses  of  the 
law,  enclosed  in  cases,  and  worn  during  prayer  on  the 
arm  and  between  the  eyes. 

PHY'L.L  (Or.fukw,,  a  tribe.)  The  tribes  into  which 
the  whole  of  Attica  was  divided  in  antiquity.  Originally 
there  were  but  four  phyla?,  which  were  frequently  re- 
modelled, but  remained  the  same  in  number  till  soon  after 
the  expulsion  of  the  Pisistratida>,  when  Cleisthenes  caused 
their  number  to  be  increased  to  ten.  What  the  precise 
nature  of  the  change  effected  on  this  occasion  was  is  not 
known,  but  it  is  probable  that  the  new  tribes  embraced  a 
large  number  of  dtixens  that  had  been  excluded  from 
the  former.  The  phyla*  were  afterwards  increased  to 
twelve,  by  the  addition  of  two  in  honour  of  Antigonns 
and  his  son  Demetrius,  The  Athenian  senate  was  com- 
posed of  6fty  delegates  from  each  of  these  tribes. 

PHY'LARCH.  (Gr.  MM***,  ruler  a/ a  phyle.)  An 
Athenian  officer  appointed  for  each  phyle  or  tribe,  to 
superintend  the  registering  of  Its  members  and  other 
common  duties.  The  title  answers  to  that  of  the  Roman 
tribune,  but  Its  functions  never  reached  the  same  im- 
portance. 

PHYLLO'DIA.    (Gr.  awAAst,  a  lea/.)   A  term  ap- 
plied to  the  petioles  of  certain  leafless  plants  which  be- 
>  so  much  developed  as  to  assume  the  ap|>varance  of 


leaves,  all  the  functions  of  which  they  perform. 

PHYLLON  Y'CTEHANS.  (Gr .*•**•»,  and 
a  bat.)  The  name  of  a  primary  division  of  tl 
Cheiroptera,  including  the  ••foliated  bats."  < 


Cheiroptera,  Including 

which  have  the  ears  and  nose  complicated  by 
ue  and  variously-figured  membranous  foliations. 


purpose  of  antenna?,  and  augmenting  the 
of  touch  in  these  night-flying  and  short-sighted 
species.  The  tribe  is  also  characterised  by  having  a 
single  finger,  the  innermost,  armed  with  a  hook-shaped 
claw,  and  the  molar  teeth  beset  with  ' 
bereles  adapted  for  crushing  Insects. 

PHYLLtPPHAGANS,  Phyllophaga.  (Gr.  evXXm, 
and  frnyu,  I  eat.)  The  name  of  a  tribe  of  Marsupials. 
Including  the  Phalangcrs,  Petaurlsts,  and  Koala ;  also 
of  a  tribe  of  beetles,  including  those  which  live  by  suction 
of  the  tender  ]_ 
culent  sprouts. 

PHY'LLOPODS.  Phyllopoaa.  (Gr.  &k  >.«»,  and  tsw,  a 
foot.)  The  name  of  a  tribe  of  Crustaceans,  comprehend- 
ing those  in  which  the  feet  arc  of  a  flattened  leaf-like 
form. 

PHY'LLOSTOMES.  Phylloslomata.  (Gr.  c*aAs», 
ami  rr»f*».  a  mouth.)  A  family  of  bats.  Including  those 
in  which  the  r 

PHYSA. 


eral  species  of  bubble-shell 
Physa  Jontmalt*.  in  the 
rth  Wales  ;  Physa  hyjmo- 


)  The 


water  snails  ;  so  called  from  the  thinness 

appearance  of  the  shell.  Several 
are  found  In  England  ;   as  Phi 
Thames;  Physa  alba,  in  North 
rum.  common  in  ponds  and  slow  i 

PHY'SALIS.  or  PH YSA'LIA.  (Or. 
name  of  a  hydrostatic  Acalephan,  commor 
Portuguese  man-of-war,  remarkable  for  its  i 
liancy  of  its  hues,  and  the  i 
by  its  contact. 

PH  Y'SALITE.    In  Mineralogy,  a  species  of  I 

PHYSCO'NIA.  (Gr.  furtum,  a  big- bellied  fetiow.) 
This  term  is  applied  to  various  enlargements  of  the  ab- 
domen unconnected  with  dropsy  or  with  accumulations 
of  air,  such  as  morbid  states  of  the  liver  or  of  the  spleen. 

PHY'SICS.  (Gr. aunt, nature.)  The  science  of  nature. 
In  modem  language,  however,  the  term  has  a  less  ge- 
neral signification  than  its  derivation  implies.  Nature 
signifying  the  assemblage  of  all  the  bodies  of  the  uni- 
verse, the  science  of  nature  comprehends  every  species 
of  knowledge  which  regards  the  external  world.  Bat 
bodies  may  be  studied  under  three  different  points  of 
view  ;  they  may  be  examined  with  relation  to  their  dif- 
ferent properties,  with  relation  to  their  constituent 
parts,  and  with  relation  to  their  appearances  and  exte- 
rior Qualities.  These  three  distinct  views  give  rise  to 
the  three  great,  divisions  of  natural  science ;  namely . 
Physics.  Chemistry,  and  Natural  History.  Physics  has 
for  its  object  the  properties  of  bodies,  chemistry  studies 
their  elementary  principles,  and  natural  history  observes 
their  physiognomy  or  external  appearance. 

PHYSIO'GXOM  Y.  (Gr.  nature,  and  ytiuum.m 
rule  or  measure.)  The  art  of  Interpreting  the  indica- 
tions of  the  inward  disposition  supposed  to  be  afforded 
by  the  outward  appearance,  especially  the  features  of  the 


usually 

This  science  is  divided,  according  to  the  two  great  d 


(Or.  A  genu,  of  tab.  '  iS^TOS^Jfflfc 


life  of  an  individual  in  other  English  compound  word*, 
as  "  biography,"  would  be  an  objection  to  this  change, 
even  if  the  word  physiology  were  less  appropriate  than 
it  Is,  or  If  its  use  in  the  sense  above  defined  had  not  br«n 
sanctioned  by  philosophers  of  other  nations. 

The  chief  object  of  the  physiologist  Is  to  ascertain  the 
precise  mode  in  which  each  part  or  organ  of  a  Irving 
being  reacts  when  stimulated.  When  the  precise  con- 
ditions and  mode  of  the  reaction  of  the  circulating  fluid 
upon  the  solids,  and  reciprocally,  are  understood,  a  true 
and  intelligible  definition  of  life  may,  perhaps,  be  given. 

In  animal  physiology,  the  simplest  condition  under 
which  life  can  be  contemplated  is  that  which  it  presents 
1  In  the  torpid  hybernater. 

During  this  state  a  dark  nutrient  fluid,  the  venous 
i  blood  (see  Blood),  Is  propelled,  by  the  contractions  of  a 
hollow  muscle  (see  Heart),  along  the  arteries  to  every 
I  part  of  the  body,  whence  it  is  again  returned  to  the  heart 
by  the  veins.  With  respect  to  this  chief  inantfest- 
I  ation  of  life  In  the  torpid  animal  it  nay  be  asked. 
What  is  the  cause  or  condition  of  the  reaction  of  the 
fibres  of  the  hollow  muscle  upon  the  stimulating  fluid  ? 
How  docs  each  tissue  of  the  body  select  from  I 
flowing  through  the  terminal  capillaries  the  i . 
particles  for  its  growth  or  reparation,  and.  In  return,  > 
the  blood,  either  directly  or  through  the  medium  of  lym- 
phatic vessels,  its  effete  particles  ?  These  are  questions 
which  physiology  has  yet  to  resolve :  the  electric  con- 
ditions of  the  parts  concerned  have  not  been  ascer- 
tained. The  blood  is  maintained  la  a  fit  state  for  the 
preservation  of  the  tissues  of  the  torpid  animal  by  slowly 
parting  with  some  noxious  or  useless  principles,  throusiii 
the  excretion  of  the  kidneys,  and  of  the  different  i 
and  serous  surfaces.  Tbe  reaction  of  the  dr 
fluids  upon  the  solids  supersedes  the  ordinary 
reaction,  by  which  they  would  be  decomposed  and  de- 
stroyed, and  thiu  the  torpid  animal  is  kept  alive  ;  but  it 
is  the  life  of  the  plant  or  of  the  ovum.  The  functions  of 
circulation,  nutrition,  execretlon,  are  manifested  when 
life  is  thus  reduced,  as  In  the  plant,  to  its  simplest  con- 
dition i  and  these  must,  therefore,  be  its  most  essential 
actions.  In  the  torpid  animal,  the  phenomena  of  ir- 
ritability and  contractility  of  muscular  fibre  are  super- 
added, as  in  the  action  of  the  heart ;  and  this  is  dependent 
on  the  connection  of  the  muscular  fibre  with  a  nerve. 
The  power  of  the  external  decomposing  forces  is  increased 
by  elevation  of  temperature ;  and  the  stimulus  of  heat 
produces  in  the  torpid  animal,  in  a  manner  not  under- 
stood, a  reaction  of  the  mucous  surface  of  the  longs: 
this  reaction  influences,  through  the  nerves,  tbe  muscles 
of  respiration,  and  atmospheric  air  Is  inspired  and  brought 
into  contact  with  the  thin  membrane  over  which  the 

Tbe  result  of 
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from  I  be  blood,  which  change*  it*  dark  for  a  florid  red 
colour ;  or  convert*  it  from  venom  to  arterial  blood. 
The  blood  *o  changed  stimulates  ^iii  a  different  and 

the  heart  contracts  more  vigorously  and  frequently  ;  the 
brain  anil  nervous  system  now  receiving  more  blood,  and 
of  a  different  kind,  begin  to  react  on  the  application 
uli  to  which  they  were  before  insensible. 
,  self-consciousues*  ;  then. sensation  of  external 
lions  ;  lastly,  tbe  propagation  of  a  stimulus  to  the 
...... ..Jar  system  generally,  which  produces  the  reaction 

of  vibratile  contraction  of  its  fibre,  and  by  which  the 
animal  moves  it*  parts  upon  each  other,  or  its  entire 
body  upon  external  matter,  are  successively  manifested ; 
and  to  circulation,  nutrition,  excretion,  and  respiration, 
are  now  added  the  functions  of  sensation  and  voluntary 
motion.  But  with  this  greatly  increased  activity  of  the 
whole  organic  machinery,  there  is  a  proportional  increase 
of  vital  decomposition  ;  i.  e.  of  abstraction  by  the  tissues 
of  assimilating  particles  from  the  capillary  blood,  and  of 
addition  to  the  same  of  effete  particles ;  and  those  actions 
demand  not  only  increased  activity  in  the  organ*  which 
eliminate  the  waste  and  noxious  particles  from  the  blood, 
and  •  \|  i  I  them  from  the  body,  but  also  a  means  of 
supplying  new  blood.  This  is  effected  by  digestion,  chy- 
lihVation,  and  lacteal  absorption. 

It  is  the  consciousness  of  this  want  that  impels  the 
newly  roused  hybcruating  animal  to  seek  for  its  appro- 
priate food  :  the  first  use  to  which  the  machine  is  put  is 
to  supply  itself  with  the  means  for  its  continued  activity  ; 
and  this  completes  the  circle  of  the  functions  by  which 
animal  life  is  maintained,  as  respects  the  individual  being. 

It  Is  a  law,  that  the  renovation  of  the  parts  of  a  living 
body  should  not  be  uniform:  at  first  the  power  is  in 
excess,  and  the  body  grows  ;  afterwards  it  is  unequal  to 
the  waste,  and  the  body  shrinks ;  it  is  at  no  period,  perhaps, 
quite  perfect ;  the  machinery  of  renovation  thus  in  time 
nes  unequal  to  its  office,  and  the  ordinary  chemical 
n  posit  ions  and  recomposition*  take  the  place  of 
in  which  Ufe  had  before  essentially  consisted. 
1 11  term  of  life  characterises  each  species  of 
;  but  that  the  species  should  continue,  it  is  ne- 
that  the  death  of  the  individual  be  com 


censary  that  the  death  of  the  individual  be  compensated 
for.  This  Is  effected  by  the  power  which  living  Iniings 
possess  of  detaching  a  portion  or  themselves  ;  which 
portion  contains  in  itself  potentially  all  the  faculties  or 


potentially 


functions  of  Hfe ;  develop*  their  organs  progressively, 
and  according  to  the  pattern  of  the  parent  from  which  It 
was  derived  ;  and  when  arrived  at  maturity,  in  like 
manner  generates  or  separates  another  portion  of  itself, 
with  similar  powers  of  development  and  growth ;  then 
decays  and  dies.  Thus  the  species  of  living  beings  are 
maintained  by  the  function  of  generation  through  a  long, 
but  ap|ureiitly  not  an  indefinite  period  of  time ;  for 
the  history  of  the  changes  of  the  earth's  surface  teaches 
us  that  the  duration  of  the  existence  of  species,  as  well  as 
of  the  individual,  is  limited,  and  that  many  species  have 
become  extinct.  So  far,  however,  as  observation  has 
been  able  to  reach,  the  death  of  a  species  seems  to  have 
been  rather  a  violent  than  a  natural  one.  We  have,  as 
yet,  had  no  experience  of  the  extinction  of  a  species  by 
a  gradual  abrogation  of  the  procreative  powers  in  the 
individuals  of  successive  generations.  Of  the  Intro- 
duction of  new  species  we  know  of  no  natural  cause,  nor 
can  hardly  form  a  conception  of  such. 

The  science  of  physiology  is  that  of  the  different  func- 
tions of  which  life  is  the  manifestation  ;  that  is  to  say,  of 
circulation,  nutrition,  excretion,  respiration,  sensation, 
muscular  contraction,  digestion,  absorption,  generation  ; 
with  other  subordinate  faculties,  as  the  maintenance  of 
equable  temperature,  the  production  of  vocal  sound*, 
the  mental  phenomena.  To  explain  these  function*,  we 
must  first  know  the  instruments  by  which  they  are  per- 
formed :  secondly,  the  matters  which  they  attract,  those 
which  they  reject,  and  the  nature  of  that  which  remains ; 


,  by  what  forces  these  matters  are  transported, 
cd.  retained,  and  rejected ;  and  finally,  the  nature 
stimuli  appropriate  to  each  part,  and  the  mode  in 

ated.  Physiology 
department  has  its 


of  the 


chemical  dynamical 
its  nur«  ly  physiological  line  of  research. 
PHYSIOLOGY,  VEGETABLE.   Se?  Botany. 
PHY'SOGRADES.  Physograda.   (Or  .-  n  .  m  .  and 
gradior.  I  proceed.  The  name  of  a  tribe  of  Acalepua?,  com- 
prehending those  which  swim  by  mean*  of  air-bladders. 

PHYTPPHAGANS,  Phytiphaga.  (Gr.  90™,  a  plant, 
and  Quy*,  /  eat )  The  name  of  a  tribe  of  Cetaceous 
Mammals,  synonymous  with  Jlerbimtra.  Also  applied 
by  I-amarck  to  a  section  of  his  order  of  Trachelipod  Mol- 
lusks. 

PHYTO'GRAPHY.  (Gr.  tft/rsv,  a  plant,  and  rt*f. 
/  describe.)  That  branch  of  science  which  concerns 
itself  with  the  rules  to  be  observed  in  describing  and 
naming  plants.    See  Botany. 

FHYTO'LOOY.  (Gr.  *t*m.  and  As>**\  a  discourse.) 
A  book  containing  heibs  and  plants. 


PICROMEL. 

PHYTO'PHAGOUS.   (Gr.  **ro,  d 
/  eat.  i  Plant-eating. 

PHYTO'ZOONS.  Phytoxoa.   (Gr.fsw,  a, 
£«•»,  an  i 
turaliststot 
of  Cuvler. 

PIA  MATER.    A  thin 
the  convolutions  of  the  brain  i 

PIA'NO.    In  Music.   See  P.  Ac. 

PIA'NO-FORTE.  (It.)  A  musical  stringed  instru- 
ment of  the  keyed  species.  Its  name,  compounded  of  two 
Italian  words,  signifying  $afl  and  AW.  was  probably  given 
to  it  to  distinguish  it  from  the  harpsichord  and  spinet,  in 
which  no  lightness  of  touch  could  lessen  the  strength  of 
the  sound  produced  from  the  quills  always  striking  the 
strings  with  equal  force  ;  whereas  in  the  piano- forte,  the 
strings  are  put  in  vibration  by  means  of  small  hammers 
connected  by  levers  with  the  key  01  finger  board,  which 
hammers  quit  the  string  the  moment  it  is  struck,  a 
damper  falling  down  upon  it  the  moment  the  finger  quits 
the  key.  The  invention  of  the  piano-forte  is  ascribed  to 
a  German  named  Schroeder,  who  lived  at  the  beginning 
of  last  century ;  but  it  was  first  introduced  into  England 
in  1766  by  Zutnpe,  by  whom  it  was  greatly  improved. 
Within  the  present  century  this  instrument  has  received 
many  useful  and  valuable  improvements  from  the  hands 
both  of  Englishmen  and  foreigners ;  so  that  it  may  be  now 
fairly  regarded  as,  next  to  the  organ,  the  noblest  and 
most  elegant  instrument  in  the  whole  compass  of  musical 
practice.  Many  distinguished  musicians  have  devoted 
themselves  to  the  composition  of  pieces  for  this  instru- 
ment ;  and  several  of  the  most  distinguished  composers  In 
modem  times,  among  whom  we  may  mention  Hummel, 
Cterny,  Hers,  Kalkbrenner,  Cramer,  Moscheles.  Chopin. 
Thalberg,  Liszt,  Ac,  have  made  the  instrument  Itself 
almost  their  exclusive  study.  There  Is  an  excellent 
article  on  the  piano-forte  In  the  British  and  Foreign  Pe- 
rt nr  for  IH39. 

Pl'ARlSTS.  (Patres  Scholarum  Piarum.)  Members 
of  a  religious  order  founded  at  Rome  by  t  asalansa,  a 
Spanish  nobleman,  early  In  the  17th  century.  They  were 
bound  by  a  special  vow  to  devote  themselves  to  the  pur- 
pose of  education.  They  still  continue  to  superintend  a 
great  number  of  schools  in  Hungary.  Poland,  Bohemia.  Ac. 

PIA'STRE.  A  silver  coin  used  in  Spain,  Italy.  Turkey, 
South  America,  the  East  Indies,  Ac,  varying  in  value 
in  every  country.    See  Moniy. 

PIA'ZZA.  (Ital.)  In  Architecture,  a  square  open 
spare  surrounded  by  buildings.  Improperly  used  in  Eng- 
land to  denote  a  walk  under  an  arcade. 

PI'BROCH.  Martial  music  produced  by  the  bag- 
pipe of  the  Highlanders.  It  is  said  to  signify  also  the 
Instrument  itself;  but  the  former  meaning,  if  indeed 
there  are  any  instances  of  the  latter  to  be  found  in  any 
classical  writer,  has  received  the  sanction  of  the  two  most 
celebrated  poets  of  their  time,  Lord  Bjrron  and  Sir  Walter 
Scott.  The  connoisseurs,  say*  the  latter  writer,  in  pi|>e> 
music,  affect  to  discover,  in  a  well-composed  pibroch,  the 
imitative  sounds  of  march,  conflict,  flight,  pursuit,  and 
all  the  "current  of  a  heady  fight."  (See  a  note  in 
Bea/tie's  Essay  on  Laughter  and  Ludicrous  deposition, 
chap,  iii.,  for  a  description  of  the  nature  of  the  pibroch.) 
The  17th  stansa  of  the  'id  canto  of  the  Lady  of  the  Lake, 
In  which  the  effects  of  this  martial  music  are  so  admirably 
depicted,  must  be  familiar  to  every  reader. 

PI'CA.  In  Printing,  a  type  of  a  moderate  size;  so 
called  because  it  was  used  In  printing  the  Pic,  the  service 
book  of  old  Catholic  times,  which  again  hi  supposed  to 
derive  its  appellation  from  the  pietoUmr  of  the  text  and 
rubric. 

PI'CAMAR.  The  bitter  principle  of  tar  j  whence  it 
derives  its  name  (in  pice  atnarum). 

PICA'RDS.  The  name  of  a  fanatical  and  immoral 
sect  of  Christians  who  sprang  up  In  Bohemia  In  the  Iftth 
century.  They  derived  their  name  from  Picard.  a  native 
of  Flanders,  who  styled  himself  the  New  Adam,  and  at- 
tempted to  revive  the  absurdities  of  the 
2d  century.  In  imitating  the  state  of  | 
They 


RIM  BEAN.  ~  An  oblong  heavy  seed  brought 
from  Brazil,  and  used  medicinally  in  the  I 


!■!  i  P.! 

It  has  a  musky  odour,  ; 
of  a  species  of  Laurus. 

P1CI.  (Lat.  plcus,  a  woodpecker.)  The  name  given 
by  Linnsms  to  a  group  of  birds  corresponding  to  the 
Scansores  and  part  of  the  Passeres  of  Cuvler. 

PIC  ID*.  Woodpeckers.  The  family  of  birds  of 
which  the  genus  I' tens  Is  the  type. 

PI'CKE  T.  In  Fortification,  a  stake  used  in  laying 
out  ground,  to  mark  the  bounds  and  angles.  Pickets  are 
of  various  lengths,  according  to  the  purpose  they  are  to 
serve.  One  end  is  sharp  and  shod  with  iron,  and  the 
other  sometimes  carries  a  small  flag,  for  the  purpose  of 
rendering  it  visible  at  a  distance. 

PI'CROMEL.   (Gr.  ww<h,  bitter,  and  **<>'.  *o»ry.) 
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A  peculiar  substance,  of  a 

exl*t*  in  bile. 
PICROTCXIA.  (Gr. 
)  A 


taste,  which 


hich 


.  a 
in  the 


PICTS  WALL.    One  of  the  barrier,  erected  by  the 


the  incurrious  of  the  ScoU. 

PICTURE'SQUE.  ( Equivalent  to  the  Hal. . 
and  the  Germ.  malcrUch.)  In  the  *trict  sense  of  the 
word,  all  object*  which  afford  fit  combination*  of  form  and 
colour  for  the  imitation  of  the  painter.  In  literary  com- 
petition, a  style  which  represent*  object*  and  events  in 
such  a  manner  as  to  call  up  vivid  Impression*,  as  it  were, 
of  visible  reality,  i*  termed  picturesque. 

A  great  diversity  of  opinion  prevails  as  to  the  precise  na- 
ture of  that  quality  which  peculiarly  recommend*  object* 
for  pictorial  representation  ;  but  it  would  be  impossible 
In  this  place  to  lay  down  any  general  rule*  on  the  subject 
that  would  be  of  any  u*e  for  the  guidance  ofthc  student. 
Meanwhile,  however,  it  may  be  necessary  to  notice  the 
fact,  that  the  term  picturesque  Is  used  In  a  totally  different 
sense  from  that  above  adverted  to,  being  applied  by  many 
writers  to  such  natural  objects  as  have  a  somewhat  rugged 
appearance,  in  contradistinction  to  those  object*  which 
have  a  sublime  or  beautiful  character.  Thus,  In  water, 
that  of  which  the  surface  is  broken,  and  the  motion  abrupt 
and  irregular  ;  and,  among  trees,  "  not  the  smooth  young 
beech,  nor  the  fresh  and  tender  ash,  but  the  rugged  oak 
or  knotty  wich  elm,  is  picturesque.  Nor  is  it  necessary 
thry  should  be  of  great  bulk  ;  it  is  sufficient  if  they  are 
rough  and  mossy,  with  a  character  of  age,  and  with  sudden 
variations  of  their  forms.  Ainmip  animals,  the  ,>>  is 
generally  thought  to  be  more  picturesque  than  the  horse ; 
and  among  horses,  it  is  the  wild  and  rough  forester,  or 
the  worn-out  cart  horse,  to  which  that  title  is  applied. 
In  our  own  species,  object*  merely  picturesque  are  to  be 
found  among  the  waudering  tribe*  of  gipi 
who,  in  all  the  qualities  that  give 
bear  a  close  analogy  to  the  wild 
out  cart  horse ;  and  again  to  old 
Inanimate  object*  of  that  kind."  Such  objects,  it  is 
m  pted,  .ire  neither  l>.  autitul  n«>r  suMiine  , 
le**  universally  pleasing  and  alluring  than  those 
possess  the  qualities  of  beauty  or  sublimity,  are 
thelcss  endowed  with  qualities  of  their  own,  which 
not  only  highly  suited  to  the  painter  and  his  art,  but 
attractive  also  to  the  rest  of  mankind  whose  minds  have 
been  at  all  cultivated  or  improved  ;  and  to  such  objects 
the  term  picturesque  ought  to  be  exclusively  applied.  It 
in  impossible,  we  believe,  to  Invalidate  this  argument,  for 
the  circumstances  are  sufficiently  striking  and  general  to 
admit  of  a  satisfactory  solution  ;  though  It  must  be  con- 
reded  that  great  caution  is  necessary  before  joining  a 
third  and  distinct  character  to  the  two  graces  which  it  is 
universally  admitted  embellish  natural  forms  —  the  sub- 
lime and  beautiful.  But  on  this  question  our  limits 
preclude  us  from  entering  ;  and  we  must  refer  the  reader 
to  Price's  elaborate  work  on  the  Picturesque  for  full  in- 
formation.  (See  also  the  Quart.  /•'••■  vol.  iv.) 

PIEDROIT.  (Fir.)  In  Architecture,  a  pier  or  square 
pillar  partly  hid  within  a  wall.  It  is  without  base  or 
capital,  therein  differing  from  a  pilaster.  • 

PIE'NO.  (It.)  In  Musk,  a  term  denoting  that  the 
row  posit  ion  where  the  word  is  appended  is  full,  that  is, 
for  all  the  performers. 

PIE  POUDRR  COURT.  In  English  Law.  a  court 
established  to  decide  on  the  spot  disputes  arising  at 
fairs  or  markets.  It  was  styled  in  Lat.  curia  pedis  put- 
uerixati,  and  derived  Its  name  from  the  itinerant  "  dusty- 
footed"  dealers  (in  old  Fr.  pied  poulttreus),  for  whose 
convenience  it  was  principally  Instituted. 

PIER.  In  Architecture,  the  solid  between  the  openings 
of  a  building,  or  that  from  which  au  arch  springs.  An 
,  pier.  In  a  bridge.  Is  that  next  the  shore.  For 
_of  building  the  jjj^™^*  brV'Ke'  •**  Briikie. 

**!,of 


was  cherished  by  the  reformed 
I  period  in  question,  had  degene- 
*  and  formality.    Out  of  the  dis- 


toform  haT? 


a  term  used  when  a  charge 
so  as  to  show  the  Geld  un- 


it 

der  it. 

PIE'RIDES.  A  name  of  the  Muses,  who  were  so 
called  from  Pierla.  a  district  of  Thrace.  This  was  also 
the  name  of  the  nine  daughter*  of  Picrus,  the  king  of 
E  math  la,  whose  profound  acquaintance  with  the  fine  art* 
tempted  thern  to  challenge  the  Muses  to  a  contest  of 
musical  skill ;  but,  being  worsted,  were  changed  by  the 
latter  into  magpies.  In  memory  of  their  victory  over  the 
Pierides.  the  Muses  are  considered,  by  some  authors,  to 
have  adopted  the  name. 

PI'ETISTS.  The  name  given  to  certain  reformers  of 
the  doctrines  and  practice  of  the  Lutheran  church  that 
arose  in  Germany  towards  the  end  of  the  17th  century, 
and  caused  great  dissensions  in  that  body.  The  Pietists 
may  be  divided  into  two  classes,  of  which  the  one  pro- 
posed  toeflcrt  merely  an  amendment  of  life 


PILE. 

and  to  promote  a  more  evangelical  spirit  and  conception 
of  gospel  truth  than 
churches,  which,  at  the 
rated  into  great  coldness 
cussions  which  this 
ever,  a  more 
the  assaults  they  n 
the  church  by  the  assertion  of 
vaganccs.  Arnold,  Dippellus,  and  Petersen  were  their 
most  distinguished  leaders.  The  same  school  of  theolo- 
gians gave  birth  to  the  celebrated  enthusiast  Jacob 
Behmen.  (See  Motheim,  vol.  v.  p.  312.. trail*.  1750  )  The 
term  Pietist  I*  at  present  applied,  in  Germany,  much  ha 
the  same  sense  of  disparagement  as  the  word  Methodist 
is  vulgarly  used  among  ourselves,  to  those  persons  who 
make  a  display  of  strong  religious  feelings. 

PIEZO'mETER.  (Gr.  «hV  lores*,  and  sure**,  sasw. 
sure.)  An  instrument  for  ascertaining  the  compressibility 
of  liquids. 

Pl'GMENT.  (Lat  ptgmentum.)  A  term  applied  by 
anatomists  to  the  mucous  secretion  which  covers  the  iris 
of  the  eye,  and  gives  it  Its  various  colours  ;  and  to  the  dark 
matter  which  covers  the  anterior  surface  of  the  choroid 
membrane,  and  the  interior  surface  of  the  ciliary  processes . 

Pioment.  In  Painting,  a  general  term  denoting  any 
colour  used  by  artists. 

PI'GMY.  or  PYGMY.  (Gr.  rvyuau*.  sc.  «.»<,  from 
my  urn,  a  cubit ;  a  diminutive  man.)  By  ancient  authors 
on  natural  history  this  name  was  applied  to  a  fabulous 
race  of  dwarfish  and  deformed  human  beings  ;  it  is  now 
restricted  to  a  species  of  ape,  the  Simia  troglodytes  of 
II  lumen  bach,  or  the  Chimpanzee.  (See  Tyson  s  Anatomy 
of  a  Pyemic,  with  an  Essay  concerning  the  Pvgmie*  of  tire 
Ancients,  fol.  IfiW. )  Ancient  fable  (as  ancient  as  Homer, 
//.  b.  3.)  described  a  nation  of  pygmies  dwelling  some- 
where near  the  shores  of  the  ocean,  and  maintaining  per- 
petual wars  with  the  cranes  ;  of  which  Athenscus  grvra 


nvemiou  ot  me 
ly  superseded, 
in  length,  sur- 
ely called  the 


„  on  his  militarv  ex- 
pedltions.  Other  ancients  believed  them  to  inhabit  the 
Indian  islands ;  and  Aristotle  places  them  in  Ethiopia. 
Pliny  in  Transgangetic  India  Some  modern  lovers  of  the 
marvellous  have  constructed  these  stories  from  legends 
of  pigmy  nations  inhabiting  the  northernmost  part  of  the 
earth.  These  numerous  fables  appear  to  originate  partly, 
as  Strabo  long  ago  observed.  In  the  stunted  growth  of 
particular  races,  under  the  sufferings  of  a  severe  climate 
or  great  privations ;  thus  the  Esquimaux  or  Laplanders 
furnished  the  ancient  Northmen  with  their  legendary 
"  Dwcrgar,"  or  nations  of  malicious  dwarfs.  Some  of  the 
low-caste  races  which  inhabit  the  forests  of  Interior  Hin- 
dostan  are  feeble  and  puny  enough  to  have  given  nritr'n 
to  the  account  of  Ctesias  ;  while  the  pygmies  of  the  Malav 
Archipelago  and  the  interior  of  Africa  were  probably 
apes.    (  See  the  En  eye.  Metropolitans .) 

PIG  NUT.  The  bulbous  root  of  the  Buuium  bulbc. 
castanum;  *o  called  because  pig*  are  fond  of  and  dig 
for  them. 

PIKE.  In  Ichthyology,  the  English  terra  for  a  fish 
belonging  to  the  order  Malaeoplerygii,  section  Ab4o- 
minales,  family  Esocidae,  and  genus  Es*>*.   See  Msls- 

COPTERYGUNS. 

Pike.    In  Military  affairs,  an  offensive  weapon  used  in 
antiquity  and  modern  times  down  to  the  invention  of  i 
bayonet,  by  which  it  ha*  been  universally 
consisting  of  a  shaft  of  wood  of  12  or  14  feet  f 
mounted  with  a  flat  pointed  steel,  commonly  i 
spear.    It  wa*  chiefly  used  by  the  infantry. 

PILA'STER.    (Hal.  pitastro.)  In 
square  pillar  engaged  In  a  wall,  iu 
more  than  one  fifth  or  one  sixth  of  its  i 
are  subject  to  the  same  rule*  of  proportion  as  i 

PI'LCHARD.    In  Ichthyology. the* 

andhs4  the^^ 
chiefly  on  the  coasts  of  Devon  and  Cornwall,  particularly 
the  latter,  where  they  are  taken  in  great  numbers  from 
July  to  September.  It  is  a  saying  or  the  Cornwall  fisher- 
men, that  the  pilchard  is  the  least  fish  in  site,  but  greatest 
in  number  and  for  gain,  taken  from  the  sea.  For  some 
curious  details  on  the  pilchard  fishery,  see  the  Com.  Diet. 

PILE.  In  Heraldry,  an  ordinary  which  is  represented 
of  a  wedge-shape,  tapering  from  the  chief  downwards  to- 
wards the  point  ;  said  to  represent  the  piles  on  w  hich 
bridges  and  other  erection-  are  founded. 

Pile.  In  Artillery,  a  heap  of  shot  or  shell*,  piled  up 
lit'  horizontal  courses  in  a  pyramidal  or  wedge-like  form. 
The  form  of  the  pile  is  determined  by  that  of  the  ha*e. 

1  which  may  be  a  triangle,  a  square,  or  a  rectangle.    In  a 

!  triangular  pile  the  base  is  an  equilateral  triangle,  and 
there  is  one  shot  at  the  vertex.  The  number  tn  the 
successive  horizontal  courses,  reckoned  from  the  top 

I  downwards,  arc  represented  by  the  triangular  numbers 
1.  3,  6,  10  .  .  .  .4  ss  (»  ■*•  1),  the  sum  of  which  is 

I  h  n  (is  +  1)  (ss  +  2)  ;  which,  therefore,  is  the  number  of 

|  shot  in  a  pile  of  ss  < 
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PILE  DRIVER. 

If  the  bate  it  a  square,  the  number  in  the  successive 
course*  is  represented  by  the  series  of  squares  I,  4.  9,  16, 
Ac. ;  and  tbe  number  in  the  pile  of  m  courses  is  ,  n  ( n  +  1 ) 
(2sj+l). 

If  the  base  is  a  rectangle,  n  the  number  of  shot  in  the 
shortest  side  (or  the  number  of  courses),  and  »s  +  d  the 
number  in  the  longest  tide,  then  the  number  in  the  pile 
continued  until  there  is  a  single  row  of  d  +■  1  shot  at  the 
lop  is  A  ss  (ss  +  1)  (2ss  +  1  +  :»..•. 
IMLK  DRIVER.   An  engine  for  driving  down  piles. 

i  of  a  large  ram  or  block  of  iron,  which  slides 
two  guide  potts.  Being  drawn  up  to  tbe  top, 
let  fall  from  a  considerable  height,  it  comes 
down  on  tbe  head  of  tbe  pile  with  a  violent  blow.  It 
may  be  worked  by  men  or  horses,  or  a  steam  engine. 

PILES,  in  Building,  are  timbers  driven  into  the  ground 
or  bed  of  a  river,  for  supporting  the  foundations  of  an 


pointed  and  shod  with  iron,  and  the  top  is  bound  with  a 
strong  Iron  band  or  hoop,  to  prevent  the  piles  from  hiring 
spilt  by  the  violent  strokes  of  Use  ram  by  which  they  are 
driven  down. 

Pi  Las.  A  disease  originating  in  the  morbid  dilatation 
of  the  veins  of  the  lower  part  of  the  rectum,  and  upon 
the  verge  of  the  anus,  and  frequently  caused  by  costive- 
ness  and  Irregularity  of  al vine  evacuation  ;  the  contents  of 
the  rectum  pressing  upon  the  veins,  and  preventing  the 
return  of  their  blood,  so  that  they  become  turgid  and 
varicose,  often  forming  bleeding  or  ulcerated  enlarge* 
merits  and  tumours.  Mild  aperients,  especially  sulphur 
and  castor  oil,  are  necessary  in  the  relief  of  the  early 
stage  of  piles :  when  there  is  much  inflammation,  cold 
ana  astringent  lotion*  may  be  used,  and  the  pain  is  often 
relieved  by  fomentation  with  decoction  of  poppies.  When 
the  tumours  are  large  and  flaccid,  an  ointment  of  powdered 
galls,  with  a  little  opium  and  acetate  of  lead,  often  affords 
relief ;  and,  in  old  relaxed  piles,  tbe  internal  use  and  local 
application  of  copaiba  balsam,  and  even  Ward's  paste, 
which  contains  black  pepper,  do  good.  In  many  cases  of 
protrusions  of  the  tumours,  they  require  removal  by 
ligature  or  by  the  knife. 
Pl'LGRlMAGE.  A  Journey  undertaken  for  devotional 
>  to  some  spot  hallowed  by  religious  associations, 
torn  of  making  these  pilgrimages  has  long  been 
and  enjoined  by  the  Horaan  church,  and 
%  ently  Imposed  by  way  of  penance  ;  the  re- 
of  sins,  and  various  spiritual  advantages,  being 
of  the  faithful  and  pious  pllKrim. 
exist  traces  in  the  history  of  the  early  church  of 
such  Journeys  being  occasionally  undertaken  from  the 
natural  motives,  we  may  suppose,  of  curiosity,  or  of  a 
deeper  Interest ;  in  process  of  time,  the  custom  of  cele- 
brating festivals  in  honour  of  martyrs  at  the  place  of  their 
sepulture  drew  larger  numbers  together  from  a  distance, 
who.  doubtless,  soon  began  to  look  with  some  compla- 
cency upon  their  own  merits  in  doing  honour  to  the 
saints  at  the  expense  of  fatigue  or  danger  to  them- 
selves. But  the  systematic  establishment  of  pilgrimage 
as  a  meritorious  work  seems  to  be  of  much  later  date. 
That  which  was  undertaken  to  the  tomb  of  St.  Martin  of 
Tour*  la  among  the  earliest  canonically  enjoined.  Such 
places  of  devotion  became  gradually  very  numerous ;  of 
which,  however,  Jerusalem  was  held  naturally  in  the 
highest  estimation.  Tbe  difficulties  which  presented 
themselves  to  the  pilgrims  who  attempted  to  accomplish 
this  Journey,  when  Palestine  had  fallen  Into  the  hands  of 
the  Saracens,  were  the  proximate  cause  of  the  excite- 
ment which  armed  Europe  to  the  rescue  of  the  Holy 
Land.  The  cupidity  of  the  persons  In  whose  custody 
these  shrines  were,  and  the  Immorality  which  ensued 
from  the  desultory  habits  which  the  pilgrims  acquired, 
called  forth  tbe  earliest  animadversion  of  the  church,  at 
the  council  of  Chalons  In  the  9th  century  ;  but  the  evil 
to  have  continued  steadily  on  the  Increase,  until, 
of  the  Reformation,  we  find  what  was  ori- 
a  harmless,  and  even  a  pious  practice,  degenerated 
i  of  the  most  crying  abuses  of  the  ecclesiastical 
The  earliest  pilgrimage  on  record  is  perhaps 
of  Helena,  the  wife  of  Constautine.  to  the  \\o\y 
(See  Sckroeck's  Kirchen  UescAickte.  part  5. 8.  19. 
23.  25 ) 

Rut  pilgrimages  are  not  confined  to  Christian  nations. 
According  to  a  command  in  the  Koran,  every  good  Mus- 
sulman is  enjoined  once  in  his  lifetime  to  repair  to  Mecca ; 
and  there  are  many  other  places,  especially  in  Persia, 
endowed  with  sufficient  sanctity  to  attract  multitudes  of 
pilgrims.  The  Hindoos  have  also  their  pilgrimages,  the 
most  celebrated  of  which  Is  to  the  city  of  Juggernaut, 
where  stands  the  temple  erected  in  honour  of  the  deity  of 
the  same  name ;  a  full  account  of  which  will  be  found  in 
the  Uro.  Diet.,  art.  "Juggernaut."  Among  existing 
Christian  pilgrimages,  the  most  celebrated  is  that  of 
MarUnzell,  In  Austria. 

PILI'DiUM.   The  orbicular  hemispherical  shield  or 


PINT. 

apothcclum  of  a  lichen, 
|>owder,  as  in  Catycium. 
PILLAR.    In  Architecture 
PI'LLORY.    (Fr.  pilori ; 


of  which 


See  Column. 
supposed  from  pilfer, 


pillar.)  A  wooden  engine  on  which  offenders  were  for- 
merly exposed  to  public  view,  and  generally  to  public 
insult.  It  was  a  common  punishment  in  England,  and 
by  the  "  statute  of  the  pillory,"  51  Hen.  3.  c.  6.,  appointed 
for  forestalled.  users  of  deceitful  weights,  perjury,  for- 
gery, Ac.  By  56  G.  3.  c.  138.  it  was  abolished  in  all  cases 
except  perjury ;  and  as  It  was  discretionary  in  that  In- 
stance, it  had  been  long  wholly  disused,  ft  was  finally 
abolished  In  1837  by  the  statute  I  Vict.  c.  23.  The  French 
punishment  of  the  same  description  Is  now  termed  the 
■  carcan."  from  the  Iron  collar  by  which  tbe  neck  of  the 
criminal  is  fixed  to  a  post ;  anciently.  "  pilori."  It  Is  not 
now  specifically  appropriated  to  particular  crimes,  but 
in  heavy  cases  accompanies  the  sen! 
or  forced  labour. 

PILOSE.   (Lat.  pllus.  a  hair.)    In  : 
animal  or  part  Is  covered  with  hair. 

Pt'LO'l .  A  person  qualified  and  appointed  by  pro- 
per  authority  to  conduct  ships  In  and  out  of  particular 
harbours,  or  along  certain  coasts,  at  a  certain  fixed  rate, 
depending  on  tbe  draught  of  water.  The  pilot  has  the 
charge  of  the  vessel  while  in  pilot  water,  and  the  captain 
or  master  neglects  or  opposes  the  pilot's  advice  on  his 
own  responsibility.   (See  WCulloch't  Commercial  Diet.) 

PI'MELITE.  (Or.  wisuku  Jatmess  A  A  green  hydrated 
slllco-aluminous  mineral,  i 
great jf  feel. 

PIME'NTO.   The  berry  of  the  Myritu  pin 
epice,  or  Jamaica  pepper.    See  Piprracbjk. 

PIN.  A  small  bit  of  wire,  usually  brass,  with  a  point 
at  one  end* and  a  spherical  bead  at  the  other.  No  fewer 
than  fourteen  distinct  operations  are  necessary  in  making 
this  little  article  ;  for  an  account  of  which  see  L're'M  Diet, 
qf  Arts,  fc.  There  is  a  good  account  of  this  manufacture 
in  Rabbisge't  Economy  </  Manufactures.  See  also  Wealth 
of  Nations,  p.  3. ;  where  the  pin  Is  cited  as  an  admirable 
instance  of  the  good  effects  of  a  division  of  labour. 

Pin.  A  term  of  Chinese  diplomacy,  signifying  a  peti- 
tion or  address  from  foreigners  to  the  emperor  of  China 
or  any  of  his  viceroys  or  deputies. 

PINACOTHE'CA.  (Gr.  «,«|.  a  j 
I  place.)    In  Ancient  Architecture, 
house  for  the  reception  of  paintings. 
PI'NCHBECK.  An  alloy  of  copper  of  sine  ;  a 

'  it  Is  no 


en  hydra 
nickel,  of  a 

i ;  all- 


in  a 


of  brass  much  resembling  "what  Is'  now  termed 
gold.    It  was  brought  Into  notice  by  a  person  of  the 

PI'NEAL  GLAND.  A  small  heart-shaped  protube- 
rance of  (he  brain,  hanging  by  two  peduncles  from  the 
beds  of  the  optic  nerves  immediately  over  the  corpora 
quadrigemhta.  Some  fanciful  physiologists  hare  asserted 
that  it  is  the  seat  of  the  soul. 

PINE,    v  ■■  .\  mikjs. 

PI'N  ION.  In  Mechanics,  a  small  wheel  which  plays  in 
the  teeth  of  a  larger,  or  sometimes  only  an  arbor  or 
spindle,  having  notches  or  leaves,  which  arc  caught  suc- 
cessively by  the  teeth  of  the  wheel,  and  the  motion  thereby 
communicated. 

PI'N  IT E.  (From  the  mine  Pint,  at  Schneeberg  in 
Saxony.)  A  soft  crystallised  mineral,  composed  of  alu- 
mine,  silcx,  and  oxide  of  Iron. 

PINK,  DUTCH.  In  Painting,  a  colour  of  a  reddish 
hue. 

PPNNA.  (Lat.  pinna,  a  Jin.)  The  name  of  a  genus  of 
Ottracean  Acephalous  Mollusks,  commonly  (ailed  "wing« 
shells,"  remarkable  for  the  sise  of  the  byssus,  by  which 
they  adhere  to  rocks,  and  which  the  natives  of  Sicily 
manufacture  into  gloves,  socks,  and  other  articles  of  sale. 

PI'NNACE.  A  small  light  vessel  with  sails  and  oars  : 
it  is  at  present  generally  understood  as  one  of  the  boats 
belonging  to  a  ship  of  war. 

PIN'N  ACLE.  (Lat.  pinna.)  In  Architecture, a 
square  or  polygonal  pillar,  generallj.  though  not 
rily.  applied  at  the  angles  or  a  build! 
ward  pyramidally,  and  eml>ellished 
angles  of  the  pyramidal  part. 

PI'NNATES.    A  term  applied  by  Linnarua  to 
of  those  birds  which  have  the  toes  bordered  by  a 
loped  membrane,  as  the  coots. 

PINNA'TlPFDS./Vmw/iprrfia.  ( 

oTbir^en^ 


PI'KNIPEDS,  Pinnipedes.  The  name  of  a  section  of 
crabs  (Brachyurous  Decapod  Crustaceans),  in  which  are 
comprehended  those  that  have  the  last  pair  of  feet,  if  not 
more,  terminated  by  a  flattened  joint  fitted  for  swimming. 

Pl'NNOTHERES.  (Gr.  T<»».tf»frf ,  from  Lai.  pinna, 
and  Gr.  0r<«*.  / pursue.)  A  small  parasitic  species  of 
crab,  which  takes  up  its  abode  in  the  shell  of  the  pinna 
and  other  bivalves. 

PINT.  A  measure  of  capacity,  being  the  eighth  part  of 
a  gallon.   Sec  Meascuks. 

SO 
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PIONEERS. 

PIO'NEBRS,  in  the  Military  Art,  are  certain  soldier*. 
In  all  infantry  and  cavalry  regiments,  whose  business  it 
is  to  clear  the  rood  before  an  army,  to  sink  minei,  and 
throw  up  works  and  fortifications.  Pioneers  are  provided 
on  a  march  with  hatchets,  axes,  spades,  pickaxes,  and  all 
other  necessary  implements. 

PIPE.  A  wine  measure,  usually  containing  105  (very 
nearly)  imperial,  or  136  wine  gallons.  Two  pipes,  or  210 
Imperial  gallons,  make  a  tun.  But,  in  practice,  the  size 
of  the  pipe  varies  according  to  the  description  of  wine  it 
contains.  Thus,  a  pipe  of  port  contains  13*  wine  gal. 
Ions,  of  sherry  130,  of  Lisbon  and  Bucellas  140,  of  Madeira 
1 10,  and  of  Vidonia  120.  The  pipe  of  port,  it  is  to  be  ob- 
served, is  seldom  accurately  138  gallons,  and  it  is  usual  to 
charge  what  the  vessel  actually  contains. 

PIPE  CLAY.  A  species  ofclay,  abounding  in  Devon- 
shire and  other  parti  of  England,  employed  in  the  manu- 
facture of  various  sorts  of  earthenware. 

P1PERA'CK;E.  (Piper,  one  of  the  genera.)  A  na- 
tural order  of  shrubby  or  herbaceous  Exogens,  Inhabiting 
the  hotter  parts  of  the  world.  According  to  Blume  and 
Richard  they  arc  monocotyledonous  ;  but  that  they  are 
really  dicotyledonous  is  proved  by  their  medullary  rays, 
articulated  leaves,  and  two-lobed  embryo.  They  are 
:ed  to  Polugonacear,  Saururacc<e,  and  VrtU 
all  of  which  they  are  distinguished  by  ob- 
Common  pepper  represents  the  or- 
dinary property  of  this  order.  The  cubebs  of  the  shops 
is  the  produce  of  the  Piper  cnbeba  and  caninum  ;  betel, 
an  acrid  stimulating  substance,  much  used  for  chewing 
by  the  Malays,  is  obtained  from  Piper  betel  and 


Tl  I  _  A  L  <B«.MnM     la     a  W  —   —    ■    s     #__,!»  t      w*  *        ■    -        ■  ■*   

Dim a  pepper  is  tnc  unprepared  iruu  oi  /  iper  nigrum, 
and  white  wepper  is  the  same  deprived  of  its  pulpy 
covering.    Long  pepper  consists  of  the  half-ripe  flower- 


heads  o?  Piper  Ion  gum  and  chaba. 

PI' PER  IN.  A  white  crystalllzablc  substance  extracted 
from  black  pepper.  It  is  tasteless,  and  free  from  pun- 
gency, the  acrtmony  of  pepper  residing  in  a  peculiar 

fixe,!  oil. 

Pl'RACY.  c.t.  r,<<:  ; ;  from  wttem.  an  attempt.) 
In  Law,  an  offence  which  consists  In  the  commission 
of  those  acts  of  robbery  and  depredation  upon  the  high 
seas  which,  if  committed  on  land,  would  have  amounted 
to  felony  there.  By  the  statutes  11  &  12  W.  3.  c.  7.  and 
GG.  1.  c.  19.,  piracies  committed  on  the  sea  or  in  haven, 
Ac,  where  the  admiral  has  jurisdiction,  may  be  tried 
at  sea  or  on  land.  In  his  majesty's  islands,  Ac,  by  com- 
missioners under  the  great  seal  appointed  for  that  pur- 
pose, who  may  commit  the  offenders,  and  call  a  court 
of  admiralty  for  the  purpose  of  the  trial.  By  the  same 
statutes  various  arts  are  enumerated  as  amounting  to 
piracy,  and  aiders  and  abettors  of  pirates  are  declared 
accessaries,  puuishable  as  principals.  By  subsequent 
enactments,  acts  of  trading  with  pirates,  and  acts  of  hos- 
tility committed  by  natural-l>orn  subjects  against  his  ma- 
jesty's subjects  under  colour  of  a  foreign  commission, 
an-  declared  piracy.  In  the  realm  of  England,  felonies, 
robberies,  and  murders,  committed  by  pirates,  are  triable 
under  28  H.S.  c.  15.  by  the  king's  commission  of  oyer  and 
terminer,  as  if  the  offences  had  been  committed  on  land. 
( Sec  as  to  the  pirates  of  antiquity,  the  Mem.  dc  VAc.  det 
Inter,  vol.  xll.) 

Piracy  is  also  frequently  used  to  signify  any  Infringe- 
ment on  the  law  of  copyright.  It  is  extremely  difficult 
to  lay  down  any  general  principle  on  which  to  decide 
as  to  what  Is  and  what  is  not  piracy.  Generally  it  is 
held,  that  one  writer  may  borrow  the  ideas  or  theories 
of  another ;  but  that  he  must  dress  them  up  and  explain 
them  in  a  different  way,  and  in  his  own  language.  This, 
however,  is  often  done  so  as  merely  to  evade  the  law  ; 
and  it  were  well,  in  order  to  make  greater  attention 
be  paid  to  originality,  were  the  law  as  to  piracy  less  lax 
than  it  is  at  present.  ( See  as  to  the  existing  law 
the  art.  "  Copyright— Books,"  m  Com.  Diet.) 

PISALPHA'LTUM.    Mineral  pitch  |  ai 
bitumen. 

Pl'SCES.  (Lat.  pi  sees,  a  JUh.)  The  name  of  the 
fourth  great  subdivision  of  Vertebrate  animals,  or  the 
class  of  fishes  characterised  by  a  branchial  respiration,  a 
bilocular  heart,  and  a  coveting  of  scales.  The  nasal 
cavities  do  not  communicate  with  the  mouth,  but  hare 
only  external  aperture*.   See  Ichthyology. 

Pi'sces.  (The  Fishes.)  One  of  the  twelve  sodiacal 
constellations,  the  twelfth  in  order  from  Aries.  See  CON- 
STELLATION, ZODIAC. 

PLSCIS  AUSTRALIS.  (The  Southern  Fish.)  One 
of  Ptolemy's  48  constellations,  in  the  southern  hemi- 
sphere. The  brilliant  star  Tomalhaut,  of  the  first  mag- 
nitude, belongs  to  this  constellation. 

PISCIS  VOLAN8.  A  small  modern  constellation 
of  the  southern  hemisphere,  formed  by  Bayer.  It  is 
situated  on  the  antarctic  circle. 

PISE.    (Fr.)   In  Architecture,  a  species  of  wall  con- 
structed of  stiff  earth  or  clay,  carried  up  in  moulds,  and 
rammed  down  as  the  work  is  carried  up. 
PISPOIUM.   ( Lat.  plium,  a  pea  |    A  genus  of  fresh 
Gastropods  ;  so  named  on  account  of  the  reseru- 


PITYRIASIS. 

blance  of  the  shell  to  a  small  pea.    Many  of  the 
arc  British  ;  as  Phidium  obtusale.  which  may  be 
in  the  New  Rlrer  j  V.  pnuUum,  P.  mttdum.  P. 

lum,  Ac. 

Pl'SOLlTE.    (C.t.  9ire,,*»<\  >.,(bt.  peaatone.)  Aeon 
crctional  carbonate  of  lime.    The  concretions  generally 
contain  a  central  grain  of  sand. 

PISTA'CHIA  or  PISTA'CHIO  NUTS.  (Ger.  pto- 
tachen  i  I)u.  plstasjes  ;  Fr.  pistaches ;  It.  plstacrhi,  fas- 
tuccht ;  Sp.  alfociuos ;  Lat.  plstacia*. )  The  fruit  of  the 
Pitlarkia  rera,  a  kind  of  turpentine  tree.  It  grows  natu- 
rally in  Arabia,  Persia,  and  Syria ;  also  in  Sicily,  whence 
the  nuts  are  annually  brought  to  us.  They  are  oblong  and 
pointed,  about  the  site  and  shape  of  a  filbert,  including 
a  kernel  of  a  pale  greenish  colour,  covered  *lth  a  yellow- 
ish or  reddish  skin.  They  have  a  pleasant,  sweetish,  or 
unctuous  taste,  resembling  thnt  of  sweet  almonds  ;  their 
principal  difference  from  which  consists  In  their  having 
a  greater  degree  of  sweetness,  accompanied  with  a  light 
grateful  flavour,  and  in  being  more  oily.  Pistachlas  im- 
ported from  the  East  are  superior  to 
Europe. 

PI STPLLUM.   The  organ  which  occupies  the  i 
of  a  flower,  within  the  stamens  and  disk  (if  the  latter  be 
present).  It  Is  distinguished  Into  three  parts:  an  upper  or 
or  ovarium,  and  a  central  part  or  style. 

the  flower,  and  contains  the 
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in  many 
sterling. 
,  a  short  cylinder  of  i 
metal,  which  fits  exactly  the  cavity  of  a  ] 
and  works  up  and  down  In  It  alternately 
pistons  are  used  in  pumps :  one  hollow,  with  a  valve, 
used  in  the  sucking  pump  ;  and  the  other  solid,  which  to 
employed  In  the  forcing  pump.    See  PUssf. 
PIT.  See  Shaft. 
PITCH.   (Fr.  pIcU.)  In 
ness  or  graveness  of  a  note. 

Pitch.  (Germ,  pecb.) 
Biti  mkn,  which  see. 

Pitch.  The  residuum  which  remains  after  boiling 
tar  in  an  open  Iron  pot.  or  in  a  still,  till  the  volatile  mat- 
ter be  driven  off.  It  is  most  extensively  used  in  ship- 
building. 

PITCHBLENDE.  A  mineral  found  in  Saxony  ;  it  to 
a  compound  of  the  oxides  of  uranium  and  iron. 

PITCH  OF  A  ROOF.  In  Architecture,  the  ineim- 
atlon  of  the  sloping  sides  to  the  horizon.  It  is  usually 
designated  by  the  ratio  of  Its  height  to  its  space. 

Pl'TCHSTONE.   A  slliclous  mineral,  the  fracture 
of  which  resembles  that  of  pitch  or  resin.  It  Is  of 
colours. 

PITCOAL.   See  Coat,  and  Gbolooy. 

PITH.    A  cylindrical  or  angular  column  of 
tissue,  arising  at  the  neck  of  the  stem  of  a  Dlcotyh 
plant,  and  terminating  at  the  leaf-buds,  with  all  of  i 
whether  they  are  lateral  or  terminal,  it  is  in  dire* 
muni  cat  inn .  It  forms  the  centre  of  a  stem,  and  is  i 
over  by  the  wood.    Its  use  hf  to  act  aa  a  reservoir  of  nu- 
tritious matter  for  the  y< 
loping. 

PITHE'CUS.   (Gr.  r^  ss 
of  the  orang  utan  ;  " 


PITOT'S  TUBE.  In  Hydraulics,  an  apparatus.  - 
called  from  the  name  of  its  inventor,  for  measuring  the 
velocity  of  a  stream,  or  of  a  body  moved  through  stag- 
nant water.  A  tube  open  at  both  ends  Is  bent  into  two 
unequal  branches  at  right  angles  to  each  other.  R  is 
then  placed  in  the  stream,  the  longer  branch  in  a  vertical 
position,  and  the  shorter  turned  round  so  that  the  water 
enters  directly  Into  the  orifice,  which  should  be  some, 
what  contracted.  When  thus  placed,  the  water  enters 
the  tube  with  the  velocity  of  the  stream,  and  the  pressure 
causes  It  to  rise  in  the  upright  branch  of  the  tube  to  the 
height  from  which  it  must  nave  fallen  In  order  to  acquire 
this  Telocity.  The  height  to  which  the  water  rises  In  the 
tube  is  measured  by  placing  a  graduated  rod  In  the  tube 
of  such  specific  gravity  as  to  float  on  the  water  ;  or  if  the 
tube  is  or  glass,  the  height  may  be  measured  externally. 
The  corresponding  velocity  Is  obtained  from  the  formula 
v  «»  a/(2  g  A) ;  where  t>  denotes  the  velocity,  g  the  ac- 
celerating force  of  gravity,  and  A  the  height  to  which  the 
water  rises  in  the  tube,  all  expressed  in  units  of  the  same 
denomination.  The  result  Is  tolerably 
when  the  velocity  is  small ;  but  the  effect  is 
diminished  by  the  friction  on  the  1 

PPTTACAL.    (Gr.  wren 
tnent.)    A  fine  blue  substance,  obtained  by  the  action  of 

*    Tssnssss*  b-r,^r 

the  cranium,  between  a  fold  of  the  dura 


tella  turcica  of  the 

PITUI'TARY 
brane  of  the  nose. 

PITYRI'ASIS.  (Gr.  Tin***,  bran.)  A  cutaneous  dis- 
ease consisting  of  irregular  scaly  patches,  unattended  by 
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riu. 

inflammation.  When  it  affects  infant*,  it  it  called  dan  - 
dnff.  A  similar  exfoliation  of  the  cuticle  in  reddish 
pitches  if  not  uncommon  in  adults.  Soap  and  water,  and 
mild  cooling  lotion*,  or  very  weak  nitro-muriatic  lotion, 
are  the  best  application*. 

PIU.  (Ital.)  In  Music,  a  word  frequently  prefixed  to 
another  to  Increase  the  strength  of  iU  meaning ;  a*  pits 
allegro,  a  little  quicker. 

1*1' VOT.  (Fr.)  In  Military  language,  that  officer  or 
soldier  upon  whom  the  different  wheeling*  are  made 
in  the  various  evolution*  of  the  drill,  Ac. 

I*ivot.  In  Mechanic*,  the  extremity  of  the  axle  about 
which  a  body  revolve*. 

PLACA'RD.  (Said  to  be  from  the  Greek  wXmf,  a  tab* 
let.)    A  writing  affixed  to  a  wall.  po«t.  Ac.  in  a  public 


,  it  commonly  so  called ;  and  a*  this  wa*  in  ancient 
the  common  ran 
al*o  of  givii  _ 
cut*,  the  word  i*  not 


modeof  publUhing  proclamation*  and 
al*o  of  giving  notoriety  to  libel* 


•arty  modern  writer*  in  both  these  sense* 

PLaCE'NTA.   (Gr.  wXmnsot,  a  cake.)    The  after. 

subject  It  is  a  single  subclrcular, 
organ,  composed  of  the  capillary 
rteriea  and  umbilical 
which  receives  the 
uterine  or  decidual 
arteries. 

The  placenta  form*  a  single  lobe  In  the  New  World 
monkey  s,  the  baU,  the  Insectivora,  and  the  Rodcntia.  It 
surrounds  the  feet  us  like  a  broad  hoop  in  the  Carnivora. 
It  It  bilobed  in  the  Old  World  monkeys  :  and  subdivided 
Into  many  separate  lobes,  called  cotyledons,  in  the  true 
Kiiminantia.  The  placenta  is  replaced  by  a  diffused  vas- 
cular villosity  of  the  chorion  in  the  Camcllida,  the  ordi- 
nary Pachyderms,  and  the  Cetacea.  The  placenta  is  ab- 
sent and  the  chorion  ceases  to  be  vascular  in  the  Mar- 
supial ia. 

PLACt'KTA.  In  Botany,  a  copious  development  of  cel- 
lular tissue,  formed  at  some  point  of  the  inside  of  a  car- 
pellum,  and  out  of  which  the  ovules  or  young  seeds  arise. 

PLACENTA'LIA.  The  name  of  that  primary  division 
of  the  class  Mammalia  which  includes  the  orders  that 
have  either  a  placenta  or  a  vascular  chorion,  by  which 
the  tutus  is  attached  to  the  parietes  of  the  uterus. 

PLA'CITA  (Lat.),  In  the  Middle  Age*,  were  pub- 
lic courts  or  assemblies,  in  which  the  sovereign  presided 
when  a  consultation  was  held  upon  the  affairs  of  the  state. 
They  were  termed  "  Gencralia  l'laclta,"  because  "  ge~ 
universorum  majorum  tain  clcricorum  quani 
conveniebat."   The  same  custom  np 


pears  to  haveexisled  in  France,  with  a  slight  modification. 
According  to 


Book  in  the  Exchequer,  lib.il 
let.  13.,  this  term  wa*  also  applied  to  penalties  or  fine*. 

PLA'GAL  MELODIKS.  (Gr.  wkmytn.  oblique.)  In 
Music,  such  as  have  their  principal  notes  lying  between 
ie  fifth  of  the  key  and  its  octave  or  twelfth. 
PLA'Gl ARISM.  (From  the  Latin  legal  term  pla- 
1  the  offence  of  stealing  a  slave,  or 
;  a  free  person  into  slavery. )  A  plagiary,  in  the 
.  nse  of  the  word,  is  one  who  borrows  without 
acknowledgment,  in  literary  composition,  the  thoughU  or 
word*  of  another ;  and  the  theft  itself  is  styled  plagia- 
rism. 

PLA'GIOSTOMES,  riagio.toma.  (Gr.  vknyitf, 
transverse,  and  tr-mst,  a  mouth. )  A  tribe  of  Cartilaginous 
fishes,  comprehending  all  those  which  have  the  mouth 
situated  transversely  beneath  the  snout.  Also  the  name 
of  a  genu*  of  Univalve  Molluaks. 

PLAGUE.  "A  typhu*  fever  eminently  contagion*, 
and  attended  by  excessive  debility  :  at  an  uncertain  pe- 
riod of  the  disease  carbuncles  or  buboes  ensue."  This  is 
Cullen's  brief  but  correct  definition  of  this  horrible  dis- 
ease. The  best  account  of  the  plague,  and  of  it*  ravages, 
is  to  be  found  in  lleberden's  work  on  the  Kite  and  Decline 
of  Disease.   See  also  the  article  Cholera  in  this  work. 

PLAID.  A  striped  or  variegated  cloth  much  worn  by 
the  Highlanders  of  Scotland,  forming  a  prominent  part 
of  the  national  costume,  and  indicating,  by  the  variety  of 
It*  patterns,  the  different  Scottish  clan*. 

PLAIN  CHANT.  In  Music,  a  term  in  ancient  eccle- 
siastical music  to  signify  the  chief  melody,  which  was 
confined  within  th<-  natural  sounds  of  the  scale. 

PLAINS.  In  Geography,  the  general  term  for  all 
those  parts  of  the  dry  land  which  cannot  properly  be 
called  mountainous,  and  which  compose  by  far  the  greater 
part  of  the  earth's  surface.  Plains  have  different  phy- 
sical appearance*  according  to  their  geographical  position, 
and  the  peculiar  characteristics  of  each  have  procured 
for  them  different  names ;  thus  we  have  the  steppes  of 
the  deserts  of  Africa,  the  pampas  of  South  America, 
the  prairie*  or  savannahs  of 
terms. 
PLAN.   (Lat.  planus.) 


Plan. 


,  staircases,  Ac.  of  a 
of  the  ground  plot. 


PLANET. 

PLANA'RIA.  (Lat.  planus.  Jtat.)  The  name  of  a 
genus  of  Sterelmmlha,  or  Parenchymatous  Intestinalia 
of  Cuvier.  which  do  not  inhabit  the  Interior  of  animal 
bodies,  but  closely  resemble,  in  their  organization,  the 
parasitic  specie*  of  Trematode  Entosua.  They  lead  from 
this  order  to  the  Suctoriou*  Anellides,  or  leeches. 

PLANE,  in  Geometry,  is  a  surface  without  curva- 
ture ;  or  it  is  a  surface  such  that  if  any  two  points  wh 
ever  in  it  be  joined  by  a  straight  line,  the  whole  of 
straight  line  will  bo  in  the  surface. 

PLANE  PROBLEM,  in  Geometry,  is  a  problem 
which  can  be  solves]  by  the  intersection*  of  straight  lines 
and  circles,  without  the  aid  of  the  conic  sections  or  any 
of  the  higher  curves.  Such  problems  as  require  the 
construction  of  the  conic  sections  were  called,  by  the  an- 
cient geometers,  solid  problems. 

PLANE  SAILING,  in  Navigation,  Is  the  art  of  de- 
termining the  ship's  place,  on  the  supposition  that  »he  is 
moving  on  a  plane,  or  that  the  surface  of  the  ocean  is 
plane  instead  of  being  spherical.  On  account  of  the 
magnitude  of  the  terrestrial  radius,  this  supposition  may 
be  adopted  for  short  distance*  without  leading  to  great 
errors ;  and  it  affords  great  facilities  in  calculation,  for  the 
place  of  the  ship  i*  found  by  the  solution  of  aright-angled 


plane  triangle.  The  part'of  the 
ship  and  the  parallel 


of  latitude  of  the  place  whence  she 
the  perpendicular  of  the  triangle  ;  the  dis- 
on  the  parallel  between  the  place  of  departure  and 
the  foot  of  the  perpendicular  is  the  base  of  the  triangle 
(technically  called  the  departure) ;  and  the  distance  sailed 
is  the  hypothenuse.  The  angle  at  the  ship  la  called  tho 
course,  and  the  other  acute  angle  the  complement  of  the 
course.  Now,  of  these  four  things,  the  perpendicular,  the 
departure,  the  distance  sailed,  and  the  course,  any  two 
being  given,  the  triangle  can  be  laid  down  on  the  chart, 
and  all  the  other  parts  of  it  found.    See  Navigation. 

PLA'NET.  (Gr.  «rnf  vAwrqrtK,  wandering  star.) 
The  name  given  by  the  ancient  Greeks  to  a  few  bright 
and  conspicuous  stars  which  are  constantly  changing 
their  apparent  situations  in  the  celestial  sphere,  and 
thus  appear  to  wander  among  the  constellations.  The 
modern  discovery  of  satellites  and  periodic  comets  has 
rendered  it  necessary  to  adopt  a  more  precise  defini- 
tion, in  order  to  individualise  the  class  of  objects  to  which 
the  term  is  applied  ;  and  accordingly  modern  astronomers 
understand  by  the  term  planet  a  body  which,  in  a  tele- 
scope of  sufficient  power,  exhibits  a  round  and  well- 
defined  disk,  and  which  revolves  al»>ut  the  sun  in  an 
elliptic  orbit,  not  differing  very  greatly  from  a  circle. 

The  number  of  planets,  including  the  earth,  at  present 
known  to  belong  to  the  solar  ay  stem,  ia  eleven.  Five  of 
them  —  namely,  Mercury,  Venua,  Mara,  Jupiter,  and 
Saturn  —  have  been  know  n  from  the  ear  Heat  agea  of  astro- 
nomy; Uranua  waa  discovered  by  Sir  William  Herschel 
in  17H1  ;  Ceres  by  Piassl,  at  Palermo,  on  the  first  day  of 
the  present  century  ;  and  the  discovery  waasoon  followed 
by  that  of  Juno,  Pallas,  and  Vesta.  The  last  four  are 
never  visible  to  the  naked  eye ;  under  favourable  circum- 
stance* Uranus  may  1m>  discerned  without  a  telescope ; 
and  Mercury,  though  it  appears  aa  a  large  star,  ia  seldom 
to  be  seen  (In  our  climate*  at  least),  In  consequence  of  its 


proximity  to  the  i 

Of  the  apparent  Motions  of  the  Planets —  On 
the  motions  of  any  of  the  conspicuous  planets  for  a  few 
days  or  weeks,  their  change  of  position  among  the  fWed 
stars  become*  sufficiently  apparent,  even  without  the 
aid  of  an  instrument  to  measure  their  relative  distances. 
Their  paths  deviate  little  from  that  followed  by  the  sun 
In  his  apparent  annual  revolution  through  the  heavens  ; 
hut  their  motions  are  exceedingly  Irregular.  Sometimes 
they  advance  rapidly,  then  relax  In  their  speed,  come  to 
a  stop,  and  then  move  for  awhile  In  an  opposite  direction. 
Through  the  most  considerable  part  of  their  orbita  they 
move  like  the  sun  from  west  to  east,  in  opposition  to  the 
apparent  diurnal  motion  ;  their  course  is  then  said  to  bo 
direct.  When  it  lies  In  tho  opposite  direction,  their  motion 
ia  retrograde  ;  and  between  each  change  from  the  one  di- 
rection to  the  other,  they  remain  for  a  few  days  stationary. 
On  the  whole,  however.the  direct  motion  prevails,  and  the 
planets  make  the  entire  circuit  of  the  heavens.  These  phe- 
nomena, which  are  called  t .he  slat  ions  and  retrogradatiens 
of  the  planets,  may  be  exhibited  In  the  following  manner  :— 

Let  E  C  represent 
the  ecliptic  deve- 
loped on  a  plane 
surface :  the  path 
of  a  planet,  found 
by  laying  down  Its 

observed  positions  with  reference  to  the  ecliptic  from  day 
to  day,  will  present  the  appearance  of  the  slgiag  line 
P  Q  it  S.  From  P  to  Q  the  motion  la  direct,  but  becomes 
slower  a*  the  planet  approaches  to  Q.  At  Q  It  is  station- 
ary ;  from  Q  to  R  retrograde ;  at  R  again  stationary ; 
from  R  to  S  direct,  and  so  on.  Such  Is  the  general 
it  motion  ;  but  the  arcs  and  tin 


racter  of  the  apparent  mot  I 
differ  greatly 


... 


of  the  different 


SOI 
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quarter  of  the  heaven* 
•uu  from  tide  to  tide  ; 
ig  much  quicker,  and  pe 


peculiar  to 
in  the  oppo- 
oscillate  about 
of  the  former 
in  a  much 
ofVi 


Mercury  and  \  < 
themselves,  * 
site 
the 
being 

thau  tho»e  of  the  latter, 
•un  never  exceeds  an  arc  of  about  47° ; 
distance  the  planet  docs  not  continue 
more  than  about  3  hours  after  sunset.  Its  brilliancy, 
however,  is  such,  that  it  may  frequently  be  seen  in  the 
morning  several  hours  after  the  sun  has  risen.  Mercury 
never  recedes  farther  from  the  sun  than  28°  80',  and  does 
not  appear  above  the  h orison  more  than  1  h.  40  m.  after 
sunset,  or  before  sunrise.  For  these  reasons.  Mercury 
and  Venus  were  regarded  by  tome  of  the  ancient  astro- 
nomers at  satellites  of  the  sun,  and  supposed  to  describe 
orbits  round  that  luminary.  The  other  planets,  Mars, 
Jupiter,  and  Saturn,  being  frequently  teen  in  opposition 
to  the  tun,  and  at  all  different  distances  from  it,  were 
supposed  to  have  Independent  motions. 

In  order  to  explain  and  represent  the  apparent  motions 
of  the  planets,  the  ancient  astronomers  had  imagined 
various  hypotheses,  of  which  the  most  celebrated  is  that 
of  epicyles  and  deferents.  Invented  by  the  geometer 
A  potion ius  ;  and  adopted  by  Ptolemy,  after  whom  it  was 
called  the  Ptolemaic  system  of  the  universe,  and  im- 
plicitly believed  in  during  many  centuries.  According  to 
this  hypothesis,  each  planet  moves  uniformly  in  a  small 
circle,  called  the  cpicyle,  the  centre  of  which  is  carried 
along,  with  a  uniform  motion,  in  the  circumference  of 
another  large  circle,  called  the  deferent,  which  hat  the 
earth  at  Its  centre.  (See  Epicyclb.)  By  supposing  the 
velocity  of  the  planet  in  its  epicycle  to  be  greater  than  that 
with  which  the  centre  of  the  epicycle  is  carried  along  the 
deferent,  and  by  assigning  proper  relations  between  the 
lengths  of  the  radii  of  the  epicycles  and  deferent  circles 
(their  absolute  lengths  arc  immaterial),  the  apparent 
ric  motions  may  be  represented  with  all  the  ex- 
of  which  the  ancient  observations  admitted. 

th  at  the  centre  or  the  universe, 
:  to  it  the  moon.  Next  to  the  moon  was  Mer- 
VeDut.  then  the  tun  ;  after  which  followed  in 
tor,  and  Saturn ;  the  distance*  of  the 
three  last  being  arranged  according  to  their  respective 
periods  of  revolution  ;  it  being  natural  to  suppose  that 
those  which  required  the  longest  time  to  complete  their 
periods  must  revolve  in  the  widest  circles.  At  the  pre- 
sent day,  and  familiar  as  we  now  are  with  the  true  na- 
ture of  the  celestial  motions,  this  complicated  system  ap- 
pears abundantly  absurd  ;  but  It  should  be  recollected  that 
Ptolemy  possessed  no  means  of  forming  any  accurate 
notions  of  the  distances  of  the  planets :  he  was  unac- 
quainted with  the  alternate  Increase  and  diminution  of 
their  appareut  diameters,  with  the  phases  of  Venus,  and 
all  the  other  Information  afforded  by  the  telescope ;  in 
short,  he  knew  of  no  phenomenon  which  could  not  be  re- 
conciled to  hit  theory ;  and  be  does  not  appear  to  have 
ever  regarded  hit  system  of  epicyles  and  deferents  in 
any  other  light  than  a  mere  hypothesis,  by  means  of 
which  the  celestial  motions  could  be  reduced  to  calcu- 
lation. 

All  the  apparent  irregularities  of  the  planetary  move- 
ments are  ft»t  rid  of  at  once  by  referring  them  to  the  tun 
as  a  centre.  Instead  of  the  earth.  This  great  step  in 
theoretical  astronomy  was  made  by  Copernicus,  who  first 
demonstrated  that  all  the  phenomena  were  explicable  in 
the  simplest  manner  by  supposing  the  sun  to  be  placed 
at  the  common  centre  of  the  planetary  motions,  and 
ascribing  to  the  earth  a  double  motion  ;  namely,  a  diurnal 
rotation  about  Itt  axis,  and  an  annual  revolution  about 
the  sun.  On  this  hypothesis,  the  truth  of  which  has  been 
establish  oil  by  a  multitude  of  different  considerations, 
the  stations  and  retrogradations  of  the  planets,  and  all 
the  telocentric  appearances  which  so  much  perplexed  the 
ancient  astronomers,  become  simple  consequences  of  re- 
lative motion.  In  order  to  Illustrate  thlt,  let  us  consider 
the  appearances  which  must  result  from  the  combined 
motions  of  the  earth  and  an  inferior  planet  ;  that  Is,  a 
to  the  tun  than  the  earth  it.  Let  S  be  the 
tun.  A  B  C  D  the  orbit  of  the 
earth,  and  abed  that  of  Mer- 
cury, both  moving  in  the  same 
direction,  or  In  the  order  of  the 
letters .  Suppose  A  to  be  the  po- 
sition of  the  earth,  and  a  that  of 
Mercury  at  Its  greatest  eastern 
elongation:  the  line  A  a  will  be 
a  tangent  to  the  orbit  at  a.  At 
tbe  earth  advances  from  A  to- 
wards B,  and  the  planet  from  a 
toward  o,  the  angle  of  elongation 
8  A  a  will  continue  to  diminish,  till  the  earth  arrives  at  a 
certain  point  U,  when  the  planet  is  at  o  in  the  tame  straight 
line  with  the  earth  and  the  tun,  the  anglet  A  8  B  and 
it  S  b  described  by  the  earth  and  the  planet  being  propor- 
tioned to  the  respective  mean  angular  motions.  In  this 
tlon  the  planet  is 


When  the  earth  has  pasted  B.  the  planet,  ad- 
vancing with  a  more  rapid  angular  motion,  will  begin  to 
appear  on  the  western  side  of  the  sun,  and  the  angle  of 
elongation  continue  to  increase,  till  the  planet  arrives  at 
c,  and  the  earth  at  C,  where  the  visual  line  Is 
it  to  the  orbit    The  angle  of 

second  time  its  n 
will  continue  to  decrease,  till  it 
the  earth  arrives  at  D  and 
points  I)  S  and  d  being  in  the 
planet  is  now  at  its  superior  conjunction,  and  I 
sun.  Soon  after  this  the  planet  reappears  on  the  < 
side  of  the  sun  ;  and  the  anglj  of  elongation 
Increase  till  the  planet  come*  round  to  e,  and  tbe  < 
arrives  at  K,  where  the  line  K  e  is  again  a  tangent  to  tbe 
orbit.  The  earth,  the  planet,  and  the  sun  have  now  pre- 
cisely the  same  relative  situations  in  respect  of  each  other 
as  they  had  when  the  earth  was  at  A  and  tbe  planet  at  a, 
so  that  the  scries  of  changes  will  here  recommence  and 
proceed  in  the  same  order  as  before.  The  intervals  after 
which  these  phenomena  occur  may  be  easily  computed 
from  a  knowledge  of  the  periods  of  revolution  of  the  earth 
and  planet,  ana  of  the  proportion  of  tbe  radii  of  their 
respective  orbits,  which  is,  moreover,  known  immediately 
from  the  observed  angle  of  greatest  elongation,  S  A  a;  for, 
since  S  a  A  is  a  right  angle,  we  have  S  A  to  S  a  as  radius 
to  the  cosine  of  S  A  a  ;  that  it,  the  radius  of  the  planet's 
orbit  it  equal  to  the  the  radius  of  earth's  orbit  multiplied 
by  the  cosine  angle  of  greatest  elongation. 

From  the  preceding  figure,  it  is  easy  to  see  how  the 
phenomena  of  the  stations  and  retrogradations  must 
arise.  At  tbe  point  6,  where  the  planet  Is  at  its  inferior 
conjunction,  the  earth  and  planet  are  both  moving  m 
the  same  direction  ;  but,  as  the  planet  is  moving  Caster,  it 
will  leave  the  earth  behind  It ;  and  the  apparent  motion, 
as  teen  from  the  earth,  will  be  the  same  as  if  the  planet 
stood  still,  and  the  earth  moved  in  a  contrary  direction, 
with  a  velocity  equal  to  the  difference  of  their  relative 
motions.  The  apparent  motion  of  the  planet  is  there- 
fore contrary  to  the  apparent  motion  of  the  sun.  and 
consequently  retrograde.  At  the  superior  conjunction  d, 
the  planet  and  earth  are  moving  in  opposite  directions  in 
respect  of  the  line  D  d ;  the  relative  motion  is  therrfWr 
tbe  same  as  if  the  planet  stood  still,  and  the  earth  «as 
moving  in  its  proper  direction  with  a  velocity  equal  to 
their  united  motions  :  the  apparent  motion  of  tbe  planet 
in  this  situation  is  therefore  direct.  At  the  points  of 
greatest  elongation,  a  and  c,  the  planet  is  moving  in  the 


direction  of  the  line  of  vision.  A  a  or  C  c,  and  the 
perpendicular  (nearly) to  that  line  ;  the  apparent  motion 
of  the  planet  at  those  points  is  therefore  direct.  But  since 
It  Is  direct  at  a  and  c,  and  retrograde  at  b,  there  must  be 
a  point  between  a  and  b,  and  another  between  b  and  c. 
where  the  apparent  motion  it  neither  direct  nor  retro- 
grade, that  is,  where  the  planet  appears  stationary.  The 
problem  of  determining  the  stationary  points  is  one  of  pure 
geometry,  and  very  easily  resolved  when  the  orbits  are 
supposed  to  be  circular,  and  the  motion  uniform  ;  but,  in 
the  case  of  elliptic  orbits  and  unequable  motion,  it  is 
considerably  more  complicated.  Tbe  stationary  points  of 
Mercury  are  variable  from  15°  to  S0°  of  elongation  from 
tbe  sun  ;  those  of  Venus  are  about  29°.  Mercury  con- 
tinues to  retrograde  about  twenty-two  days,  Venus  about 
forty-two. 

The  apparent  motions  of  the  superior  planets,  or  those 
which  are  at  a  greater  distance  from  the  sun  than  the 
earth  is,  are  explained  with  equal  facility.  As  their 
orbits  embrace  that  of  the  earth,  they  are  not  confined  to 
certain  limits  of  elongation  from  the  tun,  but  appear  at 
all  distances  from  it,  even  in  tbe  directly  opposite  quarter 
of  the  heaven*.  When  they  are  in  conjunction,  they  are 
situated  beyond  the  tun,  in  the  same  straight  line  with  tbe 
sun  and  earth  ;  and  when  the  earth  comes  between  them 
and  the  sun,  they  are  said  to  be  in  opposition.  All  tbe  su- 
perior planets,  when  in  opposition,  and  for  some  time  be- 
fore and  after,  appear  to  have  a  retrograde  motion  ;  but 
the  extent  of  the  arc  of  retrogradation,  the  time  during 


which  tbe  motion  i*  retrograde. and  the  velocity, are  very 
different  inrespect of thedlfferent  planets.  Mar* continues 


of  the 
tt 

to  the  angles 'un 
surfaces  Is  seen  from  the  earth.  When  viewed  through 
the  telescope,  this  Is  found  to  be  the  case  with  Mercury 
and  Venus,  and  to  a  certain  extent  also  with  Mars  ;  and 
the  appearance  of  the  phase  Is  In  every  case  exactly  such 
as  is  determined  a  priori,  on  the  supposition  that  the 
planet  it  seen  by  the  reflected  light  of  the  sun.  Let  S  he 
tbe  sun.  K  the  earth,  and  V  Venus,  In  different  positions 
of  her  orbit.  W  hen  the  planet  Is  at  its  superior  conjunc- 
tion a,  the  whole  of  Its  illuminated  surface  Is  seen  from 
the  earth,  and  it  consequently  exhibits  a  round  disk.  At 
the  points  of  greatest  elongation,  b  and  b,  one  half  only  of 

is  visible,  and  it 
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PLANET 
half-mooned  at  those  poinU.   At  e.  the  inferior 

conjunrtion,  the  dark 


side  it  turned  directly 
to  the  earth,  and  it  it 
consequently  invisible. 
Between  a  and  b,  the 
planet  will  therefore 
appear  gibbous  (i.e. 
more  than  the  half 
full);  and  between  b 
and  c  it  will  appear  in 
the  form  of  a  crescent, 
like  the  moon  in  Ita  first  or  last  quarter.   The  phases 
of  Mercury  are  precisely  similar.    With  respect  to  the 
•upf rior  planets,  the  absence  of  phase*  is  a  necessary 
consequence  of  their  great  distances  from  the  sun  in 
comparison  of  the  earth's  distance.    Let  8  be  the  sun, 
K  the  earth,  and  M  Mars.    It  Is  evident 
that,  as  the  earth  goes  round  its  orbit,  the 
smallest  portion  of  the  enlightened  hemi- 
sphere, m*  n,  will  bo  visible  when  the 
earth  is  at  E,  or  in  such  a  position  that  the 
angle  S  K  M  is  a  right  angle.    Suppose  a 
line,  therefore,  to  be  drawn  from  the  centre 
/       of  the  planet  perpendicular  to  K  M,  and 
/        intersecting  the  surface  in  x,  the  visible 
/         surface  will  be  contained  between  x  and  n, 

I       but*!? the  dikk  *m  m*" 10  g,^t>u• 


r  Periodic  Timet  of  the  Planets.  -Practical 
isbes  various  methods  of  determining  the 
of  the  planets  from  the  sun  in  terms  of  the 
the  times  In  which  they  complete 
revolutions.  It  has  already  been  stated,  that  the 
distances  of  Mercury  and  Venus  may  be  compared  with 
that  of  the  earth  by  observing  the  angle  of  greatest  elon- 
gation. In  the  case  of  a  superior  planet,  an  approxi- 
mation to  the  relative  length  of  the  radm i  vector  (the  Hue 
which  joins  the  planet  with  the  tun)  may  be  obtained  by 
observing  the  angular  velocity  of  ita  apparent  retrogra- 
d  at  ion  about  the  time  when  it  is  in  opposition.  Thus,  con- 
ceive E  e  to  be  a  small  portion 
\-  \       of  the  earth's  orbit  described 

\  ^---J  in  a  given  Interval  of  time,  a  day, 
-—H"  for  example,  and  M  ws  to  be  the 
Jx  1  corresponding  portion  of  the 
'  orbit  of  Mars  described  in  the 
same  interval,  the  planet  being 
near  the  opposition.  Join  e  m,  and  draw  e  n  parallel  to  S  M. 
Aa  seen  from  e.  Mars  will  appear  to  have  retrograded  from 
is  to  w  ;  therefore  the  angle  is  e  m  is  given  by  observation, 
and  consequently  its  complement  m  e  K  becomes  known 
(for  the  arc  K  e,  being  very  small,  may  be  regarded  as  a 
straight  line).  Now,  in  the  triangle  e  S  E,  right-angled 
at  K.  the  angle  at  S  is  given,  being  the  angle  described 
by  the  radius  vector  of  the  earth  in  the  given  interval  ; 
consequently  the  angle  S  <■  K  becomes  known,  and  hence 
also  Sen.  Supposing,  therefore,  the  periodic  time  of 
Mars  to  be  known,  the  arc M  ns, or  the  angle  MS  w,  will 
be  given  ;  and  therefore  m  S  e,  which  is  its  difference  from 
Enr,  becomes  known.  In  the  triangle  S  c  ns,  we  have 
therefore  given  the  two  angles  Srra,  and  cSw,  and 
luently  also  the  third  angle  r»S,  whence  the 
given  in  species,  and  the  ratio  of  S  <»to  S  m 
But  S  m  Is  the  distance  of  Mars  from 
is  determined  in  terms  of  the 


The  method  of  finding  the  planet's  distance,  which  has 
just  been  described,  requires  that  the  periodic  time  be 
previously  known.  There  are  various  methods  of  de- 
termining the  periodic  time,  independently  of  a  know- 
ledge  of  the  distance  of  the  planet  from  the  earth.  One 
is  to  observe  the  times  at  which  the  planet  is  in  either 
of  its  nodes,  i  e.  when  it  passes  through  the  plane  of  the 
ecliptic.  As  the  orbits  are  all  Inclined  to  the  ecliptic, 
and  have  the  sua  nearly  at  their  centres,  they  are  in- 
tersected by  the  plane  of  the  ecliptic  in  two  opposite 
points,  which  are  called  the  nodes.  Now  it  is  easy  to 
ascertain  by  observation  when  a  planet  Is  In  its  node  ;  for, 
as  It  then  passes  from  the  one  side  of  the  ecliptic  to  the 
other,  from  the  north  to  the  south  side,  fbr  example,  we 
have  only  to  convert  the  observed  right  ascensions  and 
declinations  into  longitudes  and  latitudes,  and  the  change 
from  north  to  south  latitude  between  two  successive  ob- 
servations will  Indicate  that  the  planet  has  passed  its  node 
in  the  interval ;  While  a  simple  proportion,  grounded  on 
the  quantity  of  its  motion  in  latitude,  will  tlx  the  precise 
hour  and  minute  at  which  it  was  in  the  ecliptic.  The  in- 
terval between  two  successive  passages  of  the  planet 
through  the  same  node  differs  from  the  sidereal  period, 
or  the  Interval  which  the  planet  occupies  In  returning  to 
the  same  point  of  the  heavens,  or  the  same  star,  as  seen 
of  the  son,  by  a  very  small  quantity, 


depending  on  a  minute  motion  of  the  node,  and  which 
In  a  genera]  view  of  the  subject  may  be  disregarded. 

Another  and  more  convenient  method  of  finding  the 
period  of  a  superior  planet  consists  in  determining,  from 
the  observations  of  a  few  consecutive  days,  the  exact 
time  at  which  it  Is  In  opposition  to  the  sun.  At  this 
instant  the  longitude  of  the  planet  is  180°,  and  on  the 
day  of  the  opposition  it  passes  the  meridian  twelve  hours 
after  the  sun.  The  Interval  between  two  successive 
returns  to  the  opposition  is  the  synodic  period  of  the 
planet  ;  this  differs  very  considerably  from  the  sidereal 
but  the  latter  is  easily  deduced  from  It.  Let  E 
and  J  be  the  positions  of  the  earth 
and  Jupiter,  when  Jupiter  is  In  op- 
position. The  next  opposition  will 
take  place  after  the  earth  has  madn 
a  complete  revolution,  together  with 
a  certain  arc  E  e,  which  wo  shall 
call  x,  corresponding  to  Jupiter's  an- 
gular motion  In  the  interval.  Now 
the  number  of  days  between  the  two 
oppositions,  or  the  synodic  period,  is 
known  :  call  this  365  +  *  ;  then  the 
time  in  which  the  arc  Er  on  has  been  described 
becomes  t  days.  We  have  therefore  965  :  | :  :  860"  :  x  ; 
whence  x,  or  the  angle  J  sj,  i«  known.  But,  if  p  de- 
note the  sidereal  period,  we  shall  have  x  :  360°  :  ;  t :  p, 

360  t 

and  therefore  pmm  .    On  account  of  the  orbits  not 


being  exactly  circular,  these  Intervals  are  not  quite  equal } 
but  by  taking  the  average  of  a  considerable  number  of 
observed  oppositions,  the  Inequalities  disappear,  and 
mean  synodic  periods  (and  consequently  the  sldei 
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Relations  between  the  Periods  and  Distances.  —  On 
comparing  the  columns  of  the  above  table,  the  idea  of  a 
certain  relation  between  the  periods  and  distances  cannot 
fall  to  suggest  itself,  as  they  both  Increase  in  a  tolerably 
regular  progression  (the  four  small  planets  between  Mars 
and  Jupiter  being  accounted  as  one;,  though  the  periods 
Increase  in  a  much  more  rapid  pro|>ortion  than  the  dis- 
tances). Jupiter,  for  example,  is  five  times  more  distant 
from  the  son  than  the  earth  is,  but  his  period  is  nearly 
twelve  times  that  of  the  earth.  Kepler,  the  great  fouuder 
of  physical  astronomy,  undertook  to  Investigate  the 
analogy  ,  and,  after  a  most  laborious  comparison  of  the 
numbers  (and  their  various  powers)  representing  the 
periodic  times  and  the  mean  distances  of  the  six  pla- 
nets known  in  his  age,  discovered  this  most  remarkable 
law  :  — "  That  the  squares  of  the  periodic  times  of  any 
two  planets  are  to  each  other  In  the  same  proportion  as 
the  cubes  of  their  mean  distances  from  the  sun."  (See 
Kkplrr's  Laws.)  Taking,  for  example,  the  earth  and 
Mars,  whose  periods  are  respectively  36&-3S6  and  6*6979 
days,  and  distances  in  the  proportion  of  1  and  1-5237. 
It  will  be  found  that  (36.V256)*  :  <  6*6-979  )«  : :  1  :  (1-SS37)3. 
very  nearly.  Nor  is  this  merely  an  empirical  relat 
deduced  from  observed  facta,  but  not  referable  to 
known  cause ;  on  the  contrary,  it  is  a  necessary  re 
of  the  law  of  gravitation,  and  pregnant  with  important 
consequences.   From  Its  being  observed  in  the  planetary 

all  acted  upon 
(modified  only 

by  the  distance),  which  alone  determines  their  periods, 
and  retains  them  in  their  orblu. 

A  carious  relation  of  the  numbers  which  express  the 
relative  distances  of  the  planets  from  the  sun  was  dis- 
covered by  M.  Bode,  an  astronomer  of  Berlin.  Let  the 
number  10  be  assumed  to  represent  the  distance  of  the 
earth  from  the  sun ;  then  the  distances  of  the  other  planets 
may  be  expressed  in  round  numbers  as  follows :  — 


consequences,  from  its  oeing  uomtv 
system,  it  follows  that  all  the  planeU 
same  kind  as  the  earth,  and  that  they 
In  the  same  manner  by  the  solar  attrac 
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Jupiter 
Saturn 
Uranus 


nearly  in  equal  periods,  and  at  equal  distances 
»un.  and  exactly  in  the  place  where  a  planet  was 
to  Gil  up  the  above  progression.   The  progrc 
however,  purely  empirical,  and  not  even  very  a 


It  had  been  conjectured  by  Kepler  that  an  unknown 
planet  must  exist  circulating  between  the  orbits  of  Mars 
and  Jupiter,  a  conjecture  which  was  strangely  verified  by 
the  discovery  of  four  planets  circulating  in  that  region, 
in  equal  periods,  and  at  equal  distances  from  the 

wanting 
Ion  Is, 
accurate  ; 

yet  it  agrees  so  weU,  on  the  whole,  with  the'  actual  dis- 
tances of  the  planets,  that  one  can  scarcely  help  thinking 
It  must  be  connected  In  some  manner  with  the  essential 
constitution  of  the  planetary  system. 

Real  Dimensions  qf  Ike  Planetary  Orbits —  Hitherto 
we  have  spoken  of  the  distances  of  the  planets  from  the 
sun  only  in  relation  to  the  suu's  distance  from  the  earth  ; 
but  it  is  interesting  to  determine  what  these  distances 
actually  are  in  terms  of  some  measure  with  which  we  are 
familiarly  acquainted.  In  consequence  of  Kepler's  law  of 
the  relation  between  the  periods  and  distances,  if  the  real 
dimensions  of  any  one  orbit  have  been  ascertained,  those 
of  all  the  other  orbits  will  be  found  immediately  when 
the  periodic  times  of  the  planets  are  respectively  known. 
In  fact,  the  dimensions  ot  the  orbits  having  been  already 
stated  in  terms  of  that  of  the  earth 
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52  =  4  +  32«  Wardhus  in  Norway,  at  Cnjaneburg,  and  Kola  in  Lap- 

100  =  4  +  3*/»  land ;  at  Petersburg,  Paris,  California,  Hudson's  Bay,  Ac. 

196  «=  4  +  3'2*  The  general  result  of  all  the  observations  gave  the  sun's 

horizontal  parallax  equal  to  8-5776".  Hence,  the  sun's 
distance  is  given  in  terms  of  the  earth's  radius  by  the 
proportion 

sin.  8-5776"  :  radius  :  :  radius  of  earth  :  sun's  distance; 
whence,  on  reducing  the  radius  of  a  circle  to  i 

have  the "sun's  distance  .       360  x  60  x  CO 

8-5776  x  2  X  3-14150 
terrestrial  radii.   Assuming  the  earth's  semldUraeter 
{see  Eabth)  to  be  4000  miles  in  round  number.,  the 
s  distance  from  the  earth  will  therefore  be  24047  x 


to  find  the  earth's  distance  from  the  sun,  in  order  to  find 
the  respective  distances  of  all  of  them.  Now,  to  find  the 
earth's  distance  from  the  sun  is  the  same  thing  as  to  find 
the  sun's  horizontal  parallax,  that  is,  the  angle  which  the 
radius  of  the  earth  would  subtend  If  seen  from  the  sun  ;  for 
the  determination  of  that  angle  gives  the  relatiou  between 
the  earth's  distance  and  its  semidiamcter,  which  is  known 
from  the  actual  measurement  of  degrees  of  the  terrestrial 
meridian.  Of  the  various  methods  which  astronomers 
possess  of  determining  the  sun's  horizontal  parallax,  the 
most  accurate  Is  that  which  depends  on  observations  of 
the  transits  of  Venus  over  the  sun's  disk ;  a  phenomenon, 
however,  of  very  rare  occurrence,  so  that  the  method  can 
very  seldom  be  practised. 

when  Venus  is  at  her  inferior  conjunction,  and  at  the 
same  time  very  near  one  of  her  nodes,  the  planet  will  be 
projected  on  the  disk  of  the  sun ;  and  through  the  effect 
of  her  proper  motion,  combined  with  that  of  the  earth,  will 
be  seen  as  a  black  spot  to  pass  over,  or  transit,  the  solar 
disk,  describing  a  chord  which  wUl  be  referred  to  ditter- 

"  Terent 
Let  K  be  the  earth,  V 
Venus,  S  the 
sun, and  C  D 
a  portion  of 
Vcnua's  or. 
bit.  described 
while  she  is 
transiting  the 
suu's  disk. 

Suppose  A  and  B  to  be  the  two  opposite  extremities  of  the 
earth's  diameter  which  is  perpendicular  to  the  ecliptic :  a 
spectator  at  A  would  see  the  centre  of  Venus  projected  on 
tlic  sun's  disk  at  a,  and  describing  In  her  successive  posi- 
tions the  chord  a*  a  a" ;  while  a  spectator  placed  at  B 
would,  at  the  same  Instant,  see  her  projected  on  the  disk 
at  b,  and  describing  the  chord  V  b  b".  Now  it  is  evident 
that  If  there  be  any  means  of  measuring  the  distance  be- 
tween the  two  chords  a'  a"  and  b'  h",  or  the  line  a  b,  that 
distance  will  give  the  sun's  horizontal  parallax  ;  for  the 
two  triangles  A  V  B  and  a  V  6  being  similar,  a  b  is  to  A  B 
as  a  V  to  A  V,  or  as  the  distance  of  Venus  from  the  sun 
is  to  the  distance  of  Venus  from  the  earth.  But  the  re- 
lative distances  of  the  earth  and  Venus  from  the  sun  are 
known  ;  therefore  the  ratio  of  a  V  to  A  V  is  known,  aud 
consequently  that  of  a  b  to  A  B.  This  ratio  is  that  of  68 
to  '17,  or  2|  to  1  (very  nearly) ;  therefore  the  distance  a  b 
as  seen  from  the  earth  Is  '2\  times  greater  than  A  B  as 
seen  from  the  sun,  or,  which  Is  the  same  thing,  equal  to 
5  times  the  sun's  horizontal  parallax.  The  whole  difil- 
eulty  of  the  problem,  therefore,  consists  in  determining 
the  distance  of  the  two  chords  a'  a"  and  b*  b",  or  their 
relative  positions  on  the  sun's  disk,  from  which  their  dis- 
tance can  be  deduced.  One  of  the  best  ways  of  accom- 
plishing this  Is  to  note,  with  great  accuracy,  the  Instants 
at  which  Venus  enters  and  emerges  from  the  solar  disk, 
so  as  to  obtain  the  exact  time  occupied  in  the  transit ; 
for,  the  relative  motion  of  Venus  being  accurately  known, 
the  time  occupied  in  the  transit  gives  the  length  of  the 
chord  described  ;  and  the  sun's  apjmrent  diameter  being 
also  known,  the  arcs  cut  off  !>y  a'  a"  and  b'  b"  are  thus 
found,  and  the  difference  between  the  versed  sines  of 
those  arcs  Is  evidently  the  distance  between  the  chords, 
or  the  line  a  b.  The  problem,  however,  is  rendered 
much  more  complicated  by  the  earth's  rotation,  and 
other  circumstances  here  neglected,  of  which  it  is  un- 
necessary to  take  account  in  a  general  explanation. 

The  last  transit  of  Venus  took  place  in  1769,  and  was 
the  occasion  of  the  first  of  the  celebrated  voyages  of  Cap- 
tain Cook  to  Otahelte.    It  was  observed  at  Otahcltc,  at  | 


40(10  =  96.18s.0tX),  or  about  96  millions  of  English  mile*. 

This  application  of  the  transits  of  the  inferior  planets 
to  the  important  purpose  of  determining  the  sun's  dis- 
tance from  the  earth  was  first  pointed  out  by  James 
Gregory,  in  Ills  Optica  Promota, published  in  1663.  Those 
of  V  etuis  recur  after  intervals  ot  1 13  years  ;  but  as  Venus 
returns  to  her  conjunction  at  nearly  the  same  point  of  her 
orbit  in  about  eight  years,  and  the  difference  of  her  lati- 
tude at  two  successive  conjunctions  amounts  only  to  2tf  or 
24',  which  is  less  than  the  sun's  diameter,  it  will  generally 
happen  that  two  transits  take  place  within  eight  years ;  the 
first  before  the  planet  lias  passed  the  node,  and  the  second 
it  Is  only  necessary  I  after  the  passage  of  the  node.    But  three  transits  cannot 


I  take  place  within  16  years ;  hence,  after  two  transits  hare 
occurred  within  8  years,  another  cannot  be  expected 
before  104,  that  is,  113  —  8  years,  and  may  not  happen 
|  until  after  1*21  years.  The  two  last  transits  took  place 
in  1761  and  1769  ;  the  two  next  will  take  place  in  1874  and 
1882 ;  after  which  there  will  not  be  another  till  2C04.  By 
reason  of  the  small  distance  of  Mercury  from  the  sun. 
the  difference  between  his  horizontal  parallax  and  that 
of  the  sun  cannot  be  so  accurately  ascertained  :  and  hence 
the  transits  of  that  planet,  though  of  more  frequent  oc- 
currence than  those  of  Venus,  cannot  be  employed  with 
such  certainty  in  determining  the  sun's  parallax. 

Having  found  the  mean  distance  of  the  earth  from  the 
sun  in  terms  of  a  known  unit,  the  mean  distances  of  all 
the  other  planets  from  the  sun,  the  ratios  of  which  to  that 
of  the  earth  were 
same  terms. 


given  above,  may  be  expressed  in  the 


Vents.       -  . 
The  Earth  . 
Mars  . 
Ceres 
Jupiter 
Saturn 
Uranus 


37.000,000 
6H.000.tKX) 
-    -  96,U00.(XX) 
.  142,000.000 

-  262.000.000 

-  4S4.000.000 

-  890,0t  #.000 

-  1.800,000,000. 

Sodes  qf  the  Planetary  Orbits.  —  The 
planes  of  the  planetary  orbits  are  inclined  to  each  other 
under  different  angles,  and,  in  determining  the  circum- 
stances of  a  planet  s  motion,  one  of  the  first  steps  to  be 
taken  is  to  fix  the  situation  in  space  of  the  plane  in  which 
it  moves.  For  this  purpose,  It  is  necessary  to  refer  It  to 
some  other  plane  whose  situation  is  assumed  to  be  known. 
The  plane  of  the  ecliptic  is  that  to  which  we  naturally 
refer  the  bodies  of  the  solar  system,  and  the  line  of  the 
equinoxes  is  taken  as  the  origin  of  angular  reckoning  in 
that  plane.  Hence,  to  determine  the  position  in  space  of 
the  plane  of  a  planet's  orbit,  we  must  determine  its  in- 
clination to  the  ecliptic,  and  the  position  of  the  line  in 
which  it  intersects  the  ecliptic  with  respect  to  the  line 
of  the  equiuoxes.  Let  S  be  the  sun,  PN  R  the  orbit  of 
of  a  planet,  and  p  S  Q  the  projection 
of  that  orbit  on  the  plane  of  the 
ecliptic.  Intersecting  the  line  of  the 
equinoxes  S  Q  In  Q ;  then  Q  is  the 
point  from  which  the  longitudes  are 
reckoned,  N  is  the  node.  S  N  Ike 
line  of  the  nodes,  or  line  In  which 
the  plane  of  the  orbit  intersects  the 
ecliptic,  the  angle  Q  S  N  the  longi- 
tude of  the  node  as  seen  from  the  suti,  and  PNb  the  in- 
clination of  the  orbit.  If  K  be  supposed  to  be  on  the 
south  side  of  the  ecliptic,  and  P  on  the  north  side,  and 
the  planet's  motion  to  be  in  the  direction  R  P,  then  N  Is 
the  ascending  node.  The  place  of  the  node  Is  deter- 
mined by  observing  the  planet  when  its  latitude  Is  very 
nearly  equal  to  nothing ;  and  the  -equinoctial  point  Q 
being  known,  the  geocentric  longitude  of  the  node  (the 


process,  the  heliocentric  longitude  QSn,  ana  also  the 
inclination  PNp.  The  places  of  the  nodes  arc  not  ab- 
solutely fixed.  In  consequence  of  the  mutual  attractions 
of  the  planets  to  each  other,  they  have  a  slow  retrograde 
motion  In  respect  of  the  fixed  stars.  The  inclinations 
are  also  subject  to  a  slight  variation,  but  so  small  as  to 
amount  at  roost  to  a  few  seconds  in  a  century.  Hence,  in 
the  longitudes  of  the  uodes,  aud  the 
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of  the  orblU,  it  is  necessary  to  state  the  epoch  to 
i  the  values  refer.  In  the  following  table  the  values 
correspond  to  the  1st  January.  1801  -.  excepting  those  for 
Vesta,  Juno.  Ceres,  and  Pallas,  which  are  referred  to 
1.  1H20:_ 


0  »  m 

7  0  9-1 

8  S3  8RS 

1  51  6* 
7  8  9-0 

13  4  9-7 

10  37  *«-t 

34  34  65 -O 

I  IS  M 

ill 


%  i  m 

44  fl7»30-9 

74  54  1S-9 

44  0  3* 

103  13  18-8 

171  7  40-4 

M  41  S4-0 

17*  39  W1 

M  M 

m  , 


IH-9 

ft 


•  ancients  gave  the  name  of  zodiac  to  that  zone  of 
the  heavens  within  which  the  planets  were  observed  to 
move,  and  which,  consequently,  had  a  breadth  of  14°,  or 
twice  the  inclination  of  the  orbit  of  Mercury.  The  In- 
clination* of  the  four  recently  discovered  planets  being 
greater  than  that  of  Mercury,  they  go  beyond  the  sodiac, 
and  hence  have  been  named  the  extra-zodiacal  planets. 

Figures  </  the  Planetary  Orbits. —  When  the  Inclina- 
tion of  a  planet's  orbit  and  the  situation  of  the  line  of 
the  nodes  have  been  determined,  the  radius  vector  of  the 
,  at  any  instant,  may  be  computed  in  terms  of  the 


from  the  earth,  from  the  planet's  latitude 
a  single  observation.  By  com- 
lues  of  its  radius  vector  at  a  great 
i  of  the  orbit,  and  laying  down  each 
on  paper  at  the  proper  angle  of  elongation  round  the  sun, 
the  form  of  the  orbit  which  the  planet  describes  will  be 
ascertained.  A  few  observations  of  this  sort  will  show 
that  the  radius  vector  varies  in  length,  and, consequently, 
that  the  orbit  is  eccentric  This  fact  was  known  from 
the  tine  of  Hipparchus ;  but  the  true  form  of  the  pla- 
netary orbits  was  not  discovered  till  Kepler  found,  by  a 
laborious  computation  of  the  distances  of  Mam  at  Its  op- 
positions, from  the  observations  of  Tycho  Hrahe,  that  the 
orbit  of  that  planet  is  an  ellipse.  He  subsequently  found 
the  same  thing  to  be  true  of  the  orbit  of  the  earth,  and 
of  the  other  planets  then  known  ;  and  hence  established 
the  first  of  those  Important  laws  respecting  the  planetary 
motions  which  still  go  by  his  name,  vix.  that  the  orbits 
of  al  the  planets  are  ellipses,  of  which  the  sun  occupies 
one  of  the  foci.   See  Kei'Lkh's  Laws. 

The  same  observations  which  show  the  orbit  to  be  an 
ellipse  will  also  serve  for  the  determination  of  Its  eccen- 
tricity, which  is  half  the  difference  between  its  greatest 
and  feast  distances.  The  only  element  which  then  re- 
quires to  be  known,  In  order  to  fix  the  path  described  by 
the  planet  in  space.  Is  the  position  of  the  orbit  on  Its 
plane,  or  the  situation  of  its  transverse  axis  with  respect 
to  the  line  of  the  equinoxes.  Let  A  P  B  be  the  projection 
of  an  orbit  on  the  plane  oi  the  eclip- 
tic, A  B  its  transverse  axis,  and 
S  Q  the  line  of  the  equinoxes,  8 
being  the  focus  occupied  by  the 
sun.  The  point  A  is  the  peri- 
helion of  the  orbit,  and  B  the  ap- 
helion: the  line  A  B  is  the  line 
of  the  apsides  ;  and  the  position 
of  A  B  with  respect  to  S  Q  will 
be  known  by  means  of  one  of  the 
angles  Q  S  A  or  Q  S  B,  which  are  respectively  the  longi- 
tudes of  these  points.    In  modern  tables, 


longi- 
angle 
value 


Q  S  A,  or  l-yngitude  qf  the  perihelion.  Is  that  whose 
is  given.  The  eccentricities  of  all  the  planets  are  subject 
to  a  very  small  secular  variation  ;  the  line  of  the  apsides 
is  also  in  a  state  of  continual  but  slow  revolution,  so  that 
the  perihelia  arc  gradually  shifting  their  places  on  the 
planes  of  the  orbits.  In  the  case  of  all  the  planets  ex- 
cepting Venus,  the  motion  of  the  line  of  the  apsides  Is 
direct ;  that  is  to  say,  It  is  in  the  same  direction  as  the 
motion  of  the  planet  in  Its  orbit.  The  perihelion  of  Venus, 
referred  to  the  fixed  stars,  moves  in  a  contrary  direction. 
The  following  table  shows  the  eccentricities  and  longi- 
tudes of  the  perihelia  of  the  different  planets ;  the  epoch, 
as  before,  being  January  1.  1801,  for  the  old  planets,  and 
ISiO  for  the  four  new  ones :  — 


Loagitudr  of  Peri- 
helion. 

o      '  » 

Mercury 

•  • 

- 

n-snv.n 

74   81  47 

V«jfiu* 

*  • 

o-nnr>»r,i 

ItD   43  AS 

Tr*  Earth 

*  • 

0-01 67RI 

99  50  A 

- 

• 

o-o!».wr; 

338   t3  57 

ig» 

•  - 

* 

0-tH.-ll.-VI 

849   33  84 

•  • 

OSA7H48 

53  33  46 

C«r« 

■  • 

0-071)139 

147     7  31 

r*u*» 

•  • 

0-94I6IH 

m    7  4 

Jupiter 

• 

OO-ISIfiS 

11     8  SA 

Saturn 

»        •  • 

• 

o-avu»i 

89     9  30 

Uranus 

•  • 

• 

0-OMW79 

167  31  \6 

Motion  Qf  the  Planets  in  their  Orbits —  When  the  six 
elements  of  which  numerical  values  have  now  been  given, 
vis.  the  mean  distance  and  periodic  time,  the  inclination 
of  the  orbit  and  longitude  of  the  node,  the  eccentricity  and 
longitude  of  the  perihelion,  have  been  determined  for 
each  planet,  it  will  be  possible  to  compute  the  position  of 
a  planet  in  Its  orbit,  provided  we  know  the  law  according 
to  which  the  planet  moves  at  every  point  of  the  orbit,  and 
also  the  instant  of  time  at  which  it  occupied  any  given 
point.  The  motion  in  the  orbit  is  given  by  the  second 
of  Kepler's  laws ;  vis.  **  The  areas  described  by  the  radius 
vector  are  proportional  to  the  times  employed  In  de- 
scribing them.  Thus,  if  the  planet  has  moved  from  A  to 
P  (see  the  preceding  figure),  or  the  radius  vector  SP 
has  described  the  area  A  S  P  in  the  time  t,  and  the  area 
A  8  b  in  the  time  V ;  then  f  tf  11  sector  PSA:  sector 
J>8A.  The  problem  which  proposes  to  find  the  point  P, 
or  the  angle  ASP  (which  Is  called  the  true  anomaly), 
from  the  condition  that  the  area  ASP  shall  be  to  the 
whole  cllip*c  as  the  given  time  in  which  A  P  is  described 
is  to  the  time  of  a  whole  revolution,  is  important  in 
practical  astronomy,  and  known  by  the  name  of  Kepler's 
problem.   See  Kepler's  Pkoblem. 

Magnitude  and  Rotation  of  the  Planets.  —When  the 
planets  are  examined  through  powerful  telescopes,  they 
are  seen  to  be  round  bodies,  having  mcasureablc,  and 
even  considerable,  apparent  diameters.  The  distance  of 
a  planet  being  known,  if  the  visual  angle  subtended  bv 
its  diameter  be  measured  by  the  micrometer,  the  real 
magnitude  of  its  diameter  will  be  discovered.  In  this 
manner  it  is  found  that  all  the  planets  are  incomparably 
smaller  than  the  sun,  though  some  of  them  are  vastly 
larger  than  the  earth.  The  diameter  of  Jupiter  is 
eleven  times  times  greater  than  that  of  the  earth,  whence 
his  volume  Is  about  1280  times  greater  than  the  earth. 
That  of  Saturn  is  little  less  considerable.  The  sur- 
face! of  the  larger  planets  are  also  seen  to  be  diver- 
sified by  dark  patches  or  spots,  from  the  attentive  ob- 
servation of  which  It  Is  found  that  they  resemble  th« 
earth  in  having  a  rotation  about  their  own  axes.  Mercury, 
Venus,  and  Mars  revolve  about  their  axes  in  nearly  the 
same  time  as  the  earth  ;  Jupiter  and  Saturn  in  less  than 
half  that  time.  The  four  new  planets,  Vesta,  Juno,  Ceres, 
and  Pallas,  are  to  small  and  indistinctly  seen  that  their 
diameters  cannot  be  accurately  measured,  and  their 
periods  of  rotation  are  unknown.  Pallas,  considered  to 
he  the  largest  of  them,  was  supposed  by  Sir  William 


est  oi  tnem,  was  supposed 
Herschcl  to  have  a  diameter  of  only  80  Knglish  miles. 
In  the  following  table  the  true  diameters  and  the  volumes 
are  given  in  terms  of  the  diameter  and  volume  of  the 
earth,  supposed  to  be  unit :  — 


Volume. 

Si.kT.Al 

M*rrurj 
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m. 
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0-398 
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81 

A 

XH 
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83 

81 

I 
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-  - 

1-OtXl 

1  -non 

81 

0 

O 
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0517 

0-1.19 

VI 

.VJ 

81 

JupiU-r 

10-880 

17KO-900 

9 

55 

50 

S»iurn 

9-Wi 

995 -OOO 

10 

89 

17 

Urann* 

4  3*2 

80490 

unknown. 

(For  other  particulars  respecting  the  appearances  and 
physical  condition  of  the  several  planets,  their  masses, 
densities,  tec,  seethe  respective  terms.) 

The  force  which  retains  the  planets  In  their  orbits  is 
the  attraction  of  the  sun  ;  and,  it  they  were  acted  upon  by 
no  other  force,  the  laws  of  Kepler  would  be  accurately 
observed,  and  the  elements  of  their  orbits  would  remain 
Invariable.  But  each  planet  exercises  an  attracting  force 
on  every  other.  In  consequence  of  which  their  motions, 
though  principally  obedient  to  the  predominating  in- 
fluence of  the  sun,  are  affected  by  a  number  of  forces  of 
which  the  intensities  and  directions  are  perpetually 
changing.  Hence  all  the  elements  of  the  orbiU,  then- 
magnitudes  and  forms,  their  inclinations  to  the  ecliptic, 
and  their  positions  on  their  planes,  are  in  a  state  of  i 

Gravitation, 


Hypothesis  qf  Laplace,  respecting  the  Formation  of  the 
Planetary  System. — The  motion  of  the  planet*  in  elliptic 
orbits,  and  the  relation  between  their  periods  and  dis- 


of  the  law  of  gravi- 
tation which  prevails  throughout  the  universe;  but  the 
solar  system  presents  several  remarkable  phenomena  of 
which  gravitation  fails  to  give  any  account,  which  cannot 
be  supposed  to  be  the  cflect  of  accident,  and  which  lead 
almost  irresistibly  to  the  conclusion  that  all  the  bodies 
which  belong  to  ft  have  had  a  common  origin,  and  been 
formed  under  the  agency  of  the  same  mechanical  laws. 
All  the  planets,  as  well  as  satellites,  move  in  the  same 
direction,  from  west  to  east.  The  orbits  of  all  the  large 
planets  are  situated  very  nearly  in  the  plane  of  the 
iptic  ;  and,  so  far  as  has  been  discovered,  they  all  re- 
volve about  their  axes  in  the  same  direction,  also  from 
To  account  for  these  | 
3  0  4 


|  volve  about  t 
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PLANE  TABLE. 

ti  At  hasarded  the  speculation  that  all  the  planets  and  satcl- 
lttc*  have  had  their  origin  In  the  solar  atmosphere,  which 
he  suppose*  to  have  extended  beyond  the  orbits  of  the 
moat  distant  planets,  ami  to  have  undergone  a  progres- 
sive contraction  by  the  radiation  of  heat  into  the  stellar 
spaces.  Now,  as  the  solar  atmosphere  partakes  of  the 
sun's  rotation  about  his  axis,  and  in  fact  may  be  regarded  as 
part  of  his  mass,  In  proportion  as  its  limits  are  contracted 
oy  cooling  the  rotatory  motion  must  Increase,  according 
to  a  well-known  principle  of  mechanics;  and  the  centrifugal 
force  thus  becoming  greater,  the  point  or  limit  at  which 
it  is  balanced  by  gravity  approaches  nearer  the  centre. 
.Supposing,  therefore,  the  atmosphere  to  have  extended  to 
this  limit  at  any  epoch,  It  must,  In  cooling,  have  abandoned 
the  molecules  situated  there  and  at  the  different  limits 
successively  produced  by  the  increased  velocity  of  the 
sun's  rotation.  This  effect,  however,  would  only  take 
place  at  the  equator ;  for  on  the  parallels  of  latitude  the 
centrifugal  would  not  equal  the  attractive  force.  Thus, 
tones  of  vapours  would  continue  to  be  abandoned  at  the 
equator ;  and  if  the  condensation  of  the  molecules  of  these 
rones  continued  without  any  disunion  taking  place,  the 
would,  In  the  long  run.  form  a  solid  or  liquid  ring, 
about  the  sun  in  the  plane  of  his  equator.  But 
nity  which  would  be  necessary  for  the  produc- 
tion  of  this  effect,  both  in  all  the  parts 
the  cooling,  must  render  such  a  phenc 
rare.  In  fact,  the  ring  of  Saturn  Is  the  only  Instance  of 
in  the  planetary  system.  In  almost  every  case  each 
of  vapours  must  have  been  broken  up 
masses,  which,  moving  with  nearly  the 
would  continue  to  circulate  about  the  sun,  nearly  nt  the 
same  distances.  These  separate  masses  would  assume 
the  spheroidal  form,  with  a  motion  of  rotation  in  the 
tame  direction  as  their  revolving  motion  ;  In  short,  they 
would  become  so  many  planets  in  the  state  of  vapour. 
But  If  any  one  of  them  was  considerably  larger  than  the 
rest,  it  would  Anally  by  Its  attraction  unite  all  the  others 
about  its  centre  ;  and  thus  the  tone  originally  abandoned 
would  be  transformed  into  a  single  splierofdal  mass  of 
vapours,  circulating  about  the  sun.  This  latter  case 
must  have  been  the  most  common.  An  instance,  how- 
ever, of  permanent  separation  occurs  In  the  four  small 
planets  between  Mars  and  Jupiter. 

Conceiving  the  planet  to  have  been  detached  from  the 
solar  atmosphere  In  the  manner  now  described,  the  fur* 
ther  cooling  wotdd  occasion  a  nucleus  to  be  formed  at  its 
centre,  which  would  progressively  increase  by  the  con- 
densation of  the  vapours  surrounding  it.  The  condition 
of  the  planet  would  now  perfectly  resemble  that  of  the 
sun,  and  consequently  similar  results  would  follow  from 
the  continuance  of  the  condensation.    Hence  the  form- 


•  and  in 


PLASTER  OF  PARIS. 

round  till  the  object  at  the  second  station  is  bisected 
through  the  sigbt-vanes  ;  the  table  is  then  clamped,  and 
the  direction  of  the  magnetic  meridian  marked.  The 
fiducial  edge  of  the  Index,  still  in  contact  with  the  up- 
right pin.  which  serves  as  a  centre.  Is  then  directed  suc- 
cessively to  all  the  different  objects  which  have  been 
selected  as  stations,  and  lines  drawn  on  the  paper  in  the 
direction  of  each.  This  being  done,  the  table  is  removed 
to  the  second  station,  and  the  pin  placed  at  the  corre- 
sponding point  on  the  paper,  which  forms  a  second  centre. 
"1  he  edge  of  the  ruler  is  then  directed,  as  before,  to  each 
I  of  the  objects  which  were  observed  from  the  first  station, 
and  lines  drawn  in  those  different  directions.  The  in- 
I  ter  sect  ions  of  the  lines  drawn  from  the  second  centre 
with  those  drawn  from  the  first  marks  on  the  paper  the 
position  of  each  of  the  observed  objects. 

The  plane  table  is  not  susceptible  of  great  accuracy, 
but  It  is  extremely  useful  In  forming  a  sketch-map,  or 
filling  up  the  details  of  a  survey,  where  the 
points  have  been  fixed  by  the  theodolite,  or  i 
lent  Instrument.   See  Svitkyincj. 

PLAN  ETA'  HIl'M.  A  machine  for  exhibiting  the 
relative  motions  of  the  planets,  and  their  positions  la 
respect  of  the  sun.    See  Orrery. 

PLA'NIPENNATES,  Planipcnntt.  (Lat.  planusjta/. 
penna,  a  feather. )  The  name  of  a  tribe  of  N  europtemis 
Insects,  comprehending  those  which  have  flat  wings,  of 

almost  equal  the  superior  ones. 


which  the  inferior  pair 
and  are  simply  folded  u 


ation  of  the  satellites  from  the  atmospheres  of  the 
as  the  planets  are  formed  from  that  of  the  sun. 

This  hypothesis  of  Laplace  does  not  explain  the  origin 
of  the  comets,  which  may  be  regarded  as  small  ncbulosi- 
ties  wandering  from  one  solar  system  to  another,  and 
formed  by  the  condensation  of  nebulous  matter,  which 
appears  to  be  scattered  through  the  universe  In  great 
profusion.  Whatever  may  be  the  fate  of  the  hypothesis. 
It  must  be  allowed  the  merit  of  assigning  a  mechanical 
for  some  of  the  most  remarkable  phenomena  of  the 
,  without  Invoking  the  aid  of  any  other  force  than 


land- 
spot, 

without  any  protraction  or  measurement  of  angles.  It 
consists  of  a  plane  rectangular  board,  about  sixteen 
inches  square,  to  the  under  side  of  which  a  centre  is 
attached  with  a  ball  and  socket,  or  parallel  plate  screws, 
by  which  it  can  be  fixed  upon  a  staff  head  or  three-legged 
stand,  and  set  horixontal  by  means  of  a  circular  spirit 
level.  A  boxwood  frame  is  accurately  fitted  round  the 
edges  of  the  board,  for  the  purpose  of  stretching  and  re- 
taining the  drawing  paper.  It  Is  usual  to  divide  one  face 
of  the  frame  into  300°  from  a  centre  in  the  middle  of  the 
board ;  but  this  graduation  is  scarcely  of  any  use,  and 
may  be  dispensed  with.  The  reverse  face  of  the  frame  is 
divided  into  equal  parts,  as  Inches  and  tenths,  for  the 
convenience  of  ruling  parallel  lines  and  squares,  and  for 
shifting  the  paper.  A  compass-box  with  a  magnetic  needle 
is  screwed  into  one  side  of  the  table,  to  indicate  the  bear* 
ings,  and  to  enable  the  surveyor  to  set  up  the  Instrument 
at  a  new  station  parallel  to  the  position  it  had  at  a  former 
one.  A  brass  rule  or  index,  with  a  sloping  edge,  and 
having  perpendicular  sight-vanes  erected  at  each  ex- 
tremity, completes  the  apparatus. 

The  plane-table  is  used  as  follows  :  —  Two  stations  are 
selected  as  the  extremities  of  a  base  line,  the  distance  be* 
tween  which  is  accurately  measured,  and  a  line  drawn  on 
the  paper,  representing  that  distance  according  to  the  as- 
sumed scale.  The  instrument  Is  then  set  up  at  one  of  the 
stations,  and  a  fine  needle  or  pin  being  stuck  Into  the 
table,  at  one  extremity  of  the  line  drawn  on  the  paper, 
the  edge  of  the  index  is  brought  to  press  gently  on  the 
pin  and  coincide  with  the  line,  and  the  table 


The 
the  head, 

maxillary  palps  arc  usually  "filiform  or  i 
at  the  extremity,  shorter  than  the  head,  and  composed 
of  from  four  to  five  joints.  The  ant-lions  (  J#yrw»tsVt/-ij 
and  termite*  are  examples  of  this  tribe. 

PL  A'NISPIIERB.  A  projection  of  the  sphere  and  its 
various  circles  on  a  plane.   See  Projection. 

PLANK.  (Fr.  planche.)  In  Architecture,  a  board 
that  exceeds  nine  inches  In  width. 

PL  A  N  O-  CO  N  C  A  V  E .  In  Optics,  a  lens  which  is  plane 
on  one  side  and  concave  on  the  other.  PlaHo-nmrer  is  a 
lens  plane  on  one  side  and  convex  on  the  other.  See  Lt>*. 

PLANO'RBIS.  i  Lat.  planus,  and  orbls,  an  era.)  A 
genus  of  marsh  snails,  so  called  from  the  form  of  the  shell, 
which  is  that  of  a  flattened  orb,  arising  from  the  volution* 
being  coiled  on  tho  same  plane.  Many  species  of  ibis 
genus  are  common  in  Britain. 

PLANT.    In  Natural  History.  See  Botany. 

PLANTA'GENET.  The  surname  of  the  royal  family 
of  England  from  Henry  II.  to  Ilichard  III.  inclusive. 
The  origin  of  the  name  is  Involved  in  deep  obscurity.  1'be 
best  antiquaries  derive  it  from  the  well-known  story  of 
the  Earl  of  Anjou,  the  ancestor  of  the  royal  race,  who 
having  made  a  pilgrimage  to  Home,  where  he  wat 
scourged  with  broom  twigs,  assumed  the  name  of  Ptanta- 
genitta  (literally,  a  broom  tteig),  which  his  i" 
retained.  The  name  Plantagcnc 
house  of  Buckingham. 

PLANTATION.   A  piece  of  ground  planted  with 
trees,  for  the  purpose  of  producing  timber  or 
wood.    In  new  countries  not  generally  cultival 
more  especially  in  warm  climates,  the  term  plantation  is 
applied  to  land  employed  in  the  culture  of 
portant  crops  ;  such  as  the  sugar-cane.  « 
cotton,  Ac.   In  Britain  it  is  exclusively  apt 
planted  with  trees  or  shrubs. 

PL A'NTIGHADES,  Ptantigrada.  (Lat. 
sole  of  the  Joot ;  gradlor .  I  march.)  The  name  of  a  tribe 
of  Carnivorous  Mammals,  comprehending  those  which 
apply  the  whole  or  a  great  part  of  the  sole  to  the  ground 
In  progressive  motion. 

PL  A'N  T ING.  The  art  of  forming  plantations  of  trees. 
Also  the  art  of  inserting  plants  In  the  soil  by  the  spade, 
dibble,  trowel,  or  by  other  means  in 
and  gardening.    See  A R bom  c t  i. t r RK. 

PLA'SHING.  A  mode  of  repairing  or  modifying  a 
hedge  by  bending  down  a  portion  of  the  shoots,  cutting 
them  half  through  near  the  ground,  to  render  them  more 
pliable,  and  twisting  them  among  the  upright  stems,  so 
as  to  render  the  whole  effective  as  a  fence,  and  at  the 
same  time  preserve  all  the  branches  alive.  For  this  pur- 
pose the  branches  to  be  plashed,  or  bent  down,  must  not 
be  cut  more  than  half  through,  in  order  that  a  sufficient 
portion  of  sap  may  rise  up  from  the  root  to  keep  alive 
tho  upper  part  of  the  branches.  Where  hedges  are  pro- 
perly formed  and  kept,  they  can  very  seldom  require  to 
be  plashed  ;  but  this  mode  of  treating  a  hedge  is  most 
valuable  in  the  case  of  hedges  abounding  with  hedgerow 
trees,  when  from  neglect,  or  from  any  other  cause,  the 
hedge  has  become  of  irregular  growth. 

PLA'STER.  In  Architecture,  the  material  or  which 
ornaments  are  cast,  and  also  that  with  which  the  fine 
stuff  or  gauge  for  mouldings  and  other  parts  is  mixed, 
when  quick  setting  Is  required. 

Plaster.  In  Pharmacy,  a  compound,  generally  of  oxide 
of  lead  and  olive  oil,  for  external  applications. 

PLASTER  OF  PARIS.     Gypsum,  or   sulphate  of 
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PLASTIC. 

dantiy  near  Pari*. 
PLA'STIC.  (Or.  T\**r<»,  1  form.)  In  Sculpture, 
which  can  be  modelled,  as  clay,  Ac.  In  the  arti  it 
a  more  extended  signification,  and  signifies  those 
terials  and  circumstances  which  are  susceptible  of 
being  formed  and  fashioned  to  the  purpose  wanted. 

PLASTIC  CLAY.   A  clay  u»ed  in  the 
of  pottery.    See  also  Geoloqy. 

PLA'TANIST,  Flatastista.  A  name  applied  by  Pliny  to 
a  fish  in  the  river  Ganges,  having  m  snout  and  a  tail  like 
a  dolphin,  but  much  larger.  In  modern  Zoology,  it  is 
the  generic  appellation  of  the  Gangctic  dolphin  (Delphi- 
nus  gangrticus.  Cur.). 

PLA'TBAND.  ( Fr.  plate  and  bande.)  In  Archi- 
tccture.  a  square  moulding  projecting  less  than  its  height 
or  breadth.  The  fillets  between  the  flutes  of  columns  are 
sometime*  called,  but  improperly,  by  this  name.  It  is 
also  sometimes  used  to  denote  the  lintel  of  a  door. 

PLATE.  (Fr.  platte.)  In  Architecture,  a  piece  of 
timber  lytng  horizontally  on  a  wall  for  the  reception  of 
the  ends  of  girders,  joints,  rafters,  &c. 

Plats.  The  name  usually  given  to  gold  and  silver 
wrought  into  articles  of  household  furniture.  For  the  re* 
gulations  under  which  the  manufacture  of  plate  Is  carried 
on.  aee  the  Com.  Diet. 

PLA'TFORM.  (Fr.  plateforrae.)  In  Architecture,  a 
•  surface,  lying  level,  of  any  materials  usedln  a  founda. 
or  elsewhere,  for  the  reception  of  the  foundations 
of  a  building,  or  for  the  piers  of  a  bridge  :  also  a  level 
P,  raised  above  the  ground  for  a  temporary  purpose, 
trroasi.  In  Artillery,  an  elevated  floor  on  which 
guns  are  placed. 

PLATING.    The  art  of  covering  copper  and  other 

it  is  effected  in  various  ways. 
I  to  and  rolled  out  with 
by  pressure  ;  sometimes  the  one  metal  is  pre- 
upon  the  other  ;  and  of  late 
ed  themselves  of  electro-chc- 
deal  decomposition  for  the  purpose.  See  Voltatype. 
PL  ATI  S  L'M.  (So  called  from  the  Spanish  word  plata. 
sUver,  ou  account  of  its  colour.)  A  metal  ofa  white  colour, 
exceedingly  ductile,  malleable,  and  difficult  of  fusion.  It 
Is  the  heaviest  substance  known,  its  specific  gravity  being 
21 'ft.  It  undergoes  no  change  from  air  or  moisture,  and  is 
not  attacked  by  any  of  the  pure  acids  ;  it  Is  dissolved  by 
chlorine  and  nftromuriatic  acid,  and  is  oxidlied  at  high 
temperatures  by  pure  potassa  and  lithla.  It  is  only  found 
In  South  America  and  in  the  Uralian  Mountains :  it  is 
usually  lu  small  grains  of  a  metallic  lustre,  associated  or 
combined  with  palladium,  rhodium,  iridium,  and  osmium  : 
and  with  copper,  iron,  lead,  titanium,  chromium,  gold  and 
silver  ;  it  is  also  usually  mixed  with  alluvial  sana.  The 
particles  are  seldom  to  large  as  a  small  pea,  but  some- 
times lumps  have  been  found  of  the  size  of  a  hazel  nut 
to  that  of  a  pigeon's  egg.  In  1 82ft,  it  was  tirst  discovered 
in  a  vein  associated  with  gold  by  Bousslngault,  In  the 
province  of  Antioquia,  hi  South  America.  \Vhcu  a  per- 
fectly clean  surface  of  platinum  is  presented  to  a  mixture 
of  hydrogen  and  oxygen  gas,  it  has  the  extraordinary 
property  of  causing  them  to  combine  so  at  to  form  water, 
and  often  with  such  rapidity  as  to  render  the  metal  red 
hot :  spongy  platinum,  as  it  it  usually  called,  obtained 
by  heating  the  ammonio-murlate  of  platinum,  is  most 
effective  in  producing  this  extraordinary  result ;  and  a  jet 
of  hydrogen  directed  upon  it  may  be  luflamcd  by  the 
metal  thus  ignited,  a  property  which  has  been  applied  to 
the  construction  of  convenient  instruments  for  procuring 
alight.  The  equivalent  of  platinum  Is  about  98.  It  Is  pre- 
Hpitated  from  Its  nltromurlatlc  solution  by  sal  ammoniac, 
which  throws  It  down  in  the  form  of  a  yellow  powder, 
composed  of  bichloride  of  platinum  and  sal  ammoniac. 

PLATO'NIC  BODIES.  The  five  regular  geometrical 
solid*,  so  called  because  they  were  treated  of  or  described 
by  Plato.  They  are  the  tctraedron,  the  hexaedron,  the 
the  dodecaedron, 


PLATONISM. 

of  the  dialogue.  The  Dialogues  of  Plato  are  at  once 
vivid  representations  of  Athenian  life  and  character,  and 
constituent  parts  of  a  system  of  universal  philosophy: 
the  ha. monious  productions  of  a  genius  which  combined 
the  dramatic  imagination  with  the  scientific  intellect 
in  a  degree  which  has  never  before  nor  since  beeu 
equalled.  It  is  in  this  circumstance  that  we  must  seek 
alike  for  the  influence  which  Plato's  writings  have  ex- 
erted, and  for  the  difficulty  of  rightly  apprehending  their 
meaning.  What  has  been  said  of  history  in  general  may 
with  equal  truth  be  applied  to  the  Platonic  dialogues  — 
that  they  are  "philosophy  teaching  by  examples."  In  place 
ofa  formal  refutation  of  sophistry,  we  are  introduced  to 
living  sophists  ;  in  the  room  of  an  elaborate  system  of 
philosophy,  we  meet  the  greatest  philosophers  ot  his  day, 
reasoning  and  conversing  with  disciples  eager  in  the  pur- 
suit of  knowledge,  — with  Athenians  full  of  natural  pre- 
judices, with  men  abounding  with  individual  peculiari- 
ties. 

Under  no  other  or  less  complex  form  of  composition 
could  Plato  have  accomplished  the  manifold  purposes 
which  he  had  in  view  ,  purposes  not  of  the  philosopher 
only,  but  of  the  reformer  and  educator  of  the  moral  and 
intellectual  nature  of  his  countrymen.  In  most  of  his 
dialogues  one  or  other  of  these  intentions  is  the  promi- 
nent one  ;  in  some  the  refutation  of  false  philosophy,  in 
others  the  establishment  of  his  own  .  while  others  again 
seem  chiefly  designed  as  exemplifications  of  scientific 
method  generally ;  though  we  agree  with  Schleiennacher 
in  thinking  that  there  are  none  which  do  not  contribute 
to  the  gradual  development  of  his  own  system. 

But  it  is  not  merely  in  the  form  In  which  his  doctrines 
are  clothed  that  we  discern  the  comprehensiveness  of  11a- 
to's  genius.  The  same  quality  is.  as  we  have  said,  equally 
apparent  in  the  philosophy  ol  which  his  dialogues  are  the 
vehicle.  By  referring  to  the  articles  Eleat«c,  Ionic,  and 
Pythagorean  PiiiLo«oriiv,  the  reader  will  be  able  to 


the  dodecaedron,  and  the  icosaedron.  Besides 
these  five,  there  con  be  no  other  solids  bounded  by  like, 
equal,  and  regular  plane  figures,  and  whose  solid  angles 
are  all  equal. 

PLA'TON  ISM.  The  philosophy  of  Plato.  To  give  a 
satisfactory  account  of  the  system  of  this  great  thinker, 
within  the  limit*  which  the  nature  of  the  present  work 
necessarily  impose  upon  us,  would  be  an  undertaking  of 
no  common  difficulty.  Those  of  our  readers  who  are 
adequately  conversant  with  the  original  writings  of  Plato 
must  be  well  aware  that  the  views  entertained  in  our 
owo  country  of  his  philosophical  character  and  merits 
are,  to  say  the  least,  partial  and  Incomplete  .  while  those 
who  add  to  this  knowledge  an  acquaintance  with  the 
researches  of  our  German  contemporaries  on  this  sub- 
ject will  admit  the  possibility,  at  the  same  time  that  they 
appreciate  the  difficulty,  of  attaining  a  fuller  and  more 
adequate  comprehension.  The  leading  characteristic  of 
the  mind  of  Plato  is  Its  comprehensiveness.  This  quality 
discovers  Itself  equally  In  the  form  in  which  his  philo- 
sophy is  communicated,  ami  in  tli.it  philosophy  itself. 
Trie  form  to  which  wc  allude  is,  it  is  will  known,  that 


of  the  systems  w  hich  preceded  that 
of  Plato.  In  each  of  these  some  leading  idea  is  taken 
up,  and  traced,  generally  to  the  exclusion  of  all  others, 
through  all  its  possible  consequences.  These  three 
schools  may,  indeed,  be  severally  taken  as  the  repre- 
sentatives of  the  three  constituent  portions  of  universal 
philosophy :  the  Eleatics  of  the  logical  or  dialectic ;  tho 
lontans  of  the  physical  ,  and  the  Pythagoreans,  though 
in  a  less  exclusive  degree,  of  the  ethical  element.  It 
was  La  Plato  that  these  different  tendencies  first  con- 
verged. Earh  viewed  by  itself  was  essentially  partial  and 
one-sided,  and,  with  whatever  of  truth  it  might  contain, 
must  necessarily,  by  its  very  exclusiveness,  combine 
much  of  error.  Of  this  circumstance  the  sophists  had 
taken  advantage,  and,  hy  setting  the  doctrines  of  one  sys- 
tem in  contradiction  to  those  of  another,  had  succeeded 
in  the  introduction  ofa  universal  scepticism.  Plato  was 
thus  led  clearly  to  discern  the  necessity  of  laying  the 
foundations  of  science  deeper  than  they  had  been  laid  by 
his  predecessors.  The  ultimate  unity  of  all  knowledge, 
properly  so  called,  and  the  mutual  dependence  of  all  its 
parts  on  each  other,  is  the  fundamental  intention  of  his 
philosophy.  How  this  first  principle  was  to  be  attained, 
whether,  indeed,  it  were  attainable  or  not,  could  only  be  as- 
certained by  a  previous  inquiry  into  the  nature  .not  of being, 
but  of  knotrh  dee.  This  is  one  mark  which  distinguishes 
Plato  from  earlier  speculators ;  and  It  is  important  to  bear 
it  in  mind,  if  we  would  form  a  correct  estimate  of  the 
services  rendered  by  him  to  the  progress  of  philosophy. 
The  hint  was  unquestionably  given  by  Socrates,  but 
Plato  was  the  only  one  among  his  Immediate  disciples 
who  appears  to  have  followed  it  up.  He  may,  jn  truth,  be 
styled  the  founder  of  the  ancient  psychology ;  and  the 
dialogue  entitled  Theeetetus  may  be  considered  one  of 
the  most  Important  contributions  to  the  most  important 
branch  of  that  science,  the  theory  of  perception  and 
judgment,  which  antiquity  affords.  It  is  in  this  dia- 
logue that  the  negative  side  of  the  inquiry  Into  know- 
ledge, which  we  have  alluded  to,  l.i  contained.  Knowledge, 
it  is  there  shown,  Is  not  to  be  confounded  either  with  the 
impressions  on  the  senses,  or  with  the  judgments  (*•{«<) 


founded  upon  them.  Sensation,  by  its  very  nature,  is 
relative  only  :  it  is  the  joint  effect  of  the  conditions  of 
our  internal  constitution  anil  a  motion,  or  change,  com- 


municated from  without.  Judgment,  in  so  far  as  it  is 
founded  on  a  prior  Impression,  can  have  no  validity  save 
In  reference  to  that  impression.  Pure  knowledge,  there- 
fore, if  it  exist  at  all,  must  be  sought  in  some  other  di- 
rection. It  is  here  that  the  celebrated  doctrine  of  ideas 
finds  Its  place.  Without  entering  into  the  question  more 
deeply  than  our  limits  allow.  It  is  sufficiently  clear  that 
no  other  word,  such  as  conception,  notion,  or  the  like,  is 
adequate  to  convey  all  that  Plato  meant  by  an  idea. 
Having  failed  in  finding  alike  knowledge  In  the  senses 
and  permanent  being,  its  object  in  nature,  he  was  driven, 
in  order  to  avoid  the  sophistic  doctrine  of  the  relative 
nature  of  all  know  ledge,  to  seek  for  the  true  objects  of 
reason  in  something  distinct  from  the  material  universe. 
In  place  of  the  doctrine  of  Protagoras,  "  Man  is  the  mea- 
sure of  all  things,"  he  substituted,"  God  Is  the  measure  of 
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PLATOON. 

;"  meaning  by  thU,  as  be  el  tew  here  explains 
.,  tbat  In  the  divine  nature  reason  and  being  are 
one.   From  this  original  unity,  which  is  denominated  by 
Plato  the  good,  or  the  supreme  good,  proceed,  on  the  one 
lan  reason ;  on  the  other,  those  ideas  which  con- 
in  nature  that  is  real ;  all,  that  it,  which  the 
We  might  bonce  be  led  to  sup 


PLEADING. 

al  grading,  are  dcri{rpd  ?  *n<Mn  to  (at  as  it  hat  oV- 


Ethxt  the  modern  term  "  Iaw''may  be  correctly  used  In 
of  the  Platonic  "  idea."  nut.  when  we  examine  the 
er  more  narrowly,  we  shall  find  an  essential  difference 
between  the  two  words,  not  merely  In  the  ontological  or 
theological  consideration!  just  alluded  to,  but  also  in  the 
habit,  which  Plato  inherited  from  his  master  Socrates,  of 
referring  the  lawt  of  the  unlrerte  to  a  moral  or  teleologi- 
col  standard.  The  three  great  Ideas  of  truth,  beauty,  and 
order  or  fitness,  are  the  ultimate  unitlet  to  which  he  con- 
ceives it  to  be  the  business  of  the  reason  to  refer  all  its 
conceptions.  These  ideas  are  themselves  Included  In  the 
highest  unity,  or  God,  from  whom  it  is  that  they  derive 
their  reality.  But  the  supreme  nature  It  to  us  incompre- 
hensible ;  it  is  In  the  consciousness  of  our  separation  from 
the  great  source  of  being  that  philosophy  takes  its  rise. 
The  senses  it  is  which  first  suggest  to  us  this  want  I 
we  strive  to  bring  their  phenomena  under  general  con- 
ceptions ;  and  every  attempt  to  understand  the  sensible  is 
a  self-recognition  of  the  reason,  and  a  step  towards  divi- 
nity. Theology  It  therefore  the  ultimate  science  in  which 
all  the  other  sciences  converge  :  dialectics,  at  the  science 
of  the  true,  ethics  as  the  science  of  the  morally  beautiful, 
and  physics  as  that  which  discerns  the  order  and  fltnest 
of  outward  things.  Such  Is  a  very  imperfect  sketch  of 
the  Platonic  idea  of  science  in  its  three  constituent  parts. 
The  threefold  division  above  given  we  nowhere  find  ex- 
pressly laid  down  In  the  written  works  of  Plato ;  but, 
besides  that  it  is  throughout  implied,  the  fact  that  it  is 
taken  for  granted  by  his  immediate  successors,  Xeno- 
cratea  and  Aristotle,  justifies  us  in  supposing  that  it 
formed  part  of  Plato's  oral  communications.  But,  besides 
this  comprehensive  view  of  universal  science,  we  are  in- 
debted to  Plato  for  many  valuable  discoveries,  and  many 
more  most  pregnant  hintt,  in  subordinate  branches  of  in- 
quiry. Among  these  may  be  enumerated  the  discussion 
of  the  theory  of  pleasure  and  pain,  and  their  relation  to 
desire  and  emotion,  lo  the  Philebus  ;  of  the  first  principles 
of  the  science  of  grammar  in  the  Cra'ylus  and  Sophist ;  of 
the  nature  of  mathematical  tcicnee.  and  its  place  in  ge- 
neral philosophy.  Rep.  vi.,  &c.  The  ethics  of  Plato, 
though,  in  many  important  respects,  they  must  be  allowed 
to  be  greatly  defective,  as,  In  particular,  in  the  omission 
of  the  notions  of  duty  and  responsibility,  are  yet  far  from 
deserving  the  contemptuous  treatment  they  hare  met 
with  from  certain  writers  among  ourselves.  In  the  Re- 
public, which  contains  the  substance  of  his  moral  doc- 
trines, the  intention  of  Plato  manifestly  was  to  develop 
the  idea  of  perfect  humanity,  alike  in  the  individual,  and 
in  what  he  regarded  as  an  enlarged  transcript  of  the  in- 
dividual, the  state.  (  See  Ethics.)  The  most  important 
contribution  to  the  study  and  right  understanding  of  the  I 
Platonic  philosophy,  with  which  modern  times  have  fur- 
nished us,  it  to  be  found  in  the  arrangement  of  his  Dia- 
logues, and  the  Introduction  prefixed  to  each,  by  the  ce- 
lebrated Schlelermacher,  a  work  which  has  recently  been 
translated  Into  English.  See  alto  Rilfer,  Oetch.  der  Phi- 
losophic, b.  viit. ;  and,  for  tome  abstruse  portions  of  Plato's  I 
doctrine.  Trendelenburg* $  Idea?  Plat,  ex  Aristot.  Must. 

The  best  editions  of  Plato's  works  are  those  of  Bekker 
and  Hallbaum.  For  an  account  of  his  life,,  see  Att's 
Leben  und  Schriften  Platan. 

PLATOO'N.    In  the  art  Military,  a  small  square  I 
body  of  musketeers,  drawn  out  from  the  main  body  to 
strengthen  the  angle  of  a  larger  square,  or  to  do  duty  in 
ambuscades  or  defiles,  &c,  when  there  is  not  room  for 
whole  regiments  or  battalions  to  act. 

PLA'TYRHINES.  Platyrhinec.  (Gr.  srX«n*.  wide, 
and  (».  a  note.)  The  name  of  a  section  of  the  l.lnnsran 
genus  Simia,  including  those  species  which  hare  the 
nottrilt  separated  by  a  wide  interspace.  These  monkeys 
are  peculiar  to  the  New  World. 

PLA'T  YSOMES.  Platysoma.      (Gr.  <rX«wr,  and 
.)   The  name  of  a  family  of  Coleopterous  In- 


parted 
purpose. 

Pleadings  were  conducted  orally  In  the  flrtt 
our  jurisprudence;  the  parties,  or  their  ad' 
posing  the  state  of  facts  on  which  they  relied 
before  the  judge,  who  moderated  between 
answering  each  other  until  the  judge  was  able  to  fix  upon 
the  point  at  ittue,  as  it  was  called :  that  it,  the  question, 
whether  of  fact  or  law.  on  which  the  judge,  or  the  jurr. 
was  eventually  to  decide.    Hence  Istuet  are  said  to  bo  r* 


lprehcnding 
body.  These 
of  trees,  and  form  the 
tubdivided 


with  a  wide 
i  are  found 
Cucujus  of 


ebafk 


,  Norman  French  plaid. 
to  plead  ;  derived  from 


PLEA'DING.  (Lat. 
together  with  the  verb  \ 

placitum.  the  decree  or  tentence  of  a  judicial  or  legis- 
lative authority.)  Pleadings,  In  English  law,  are  the  pre- 
paratory allegations  in  writing  which  intervene  between 
the  commencement  of  a  cause  and  its  trial. 

The  first  object  in  deciding  a  dispute  between  two  liti- 
gant parties  is  always  to  ascertain  the  subject  for  de- 
cision. This  must  be  accomplished  by  disengaging  the 
point  in  debate  from  all  the  extraneous  matter  in  which 
the  complaints  and  answers  of  the  respective  parties 
nave  involved  It.    This  is  the  principle  from  which  all 


fact  or  in  law.   The  same  principle 
of  written  pleadings  now  adopted. 

The  plaintiff,  or  complaining  party,  having  m 
the  defendant  into  court,  by  a  writ  stating  the  nature  of 
his  complaint,  makes  hit  first  statement,  which  is  termed 
a  declaration.  The  defendant  may  now  answer  hirn. 
cither  by  denying  that  there  Is  any  ground  in  law  for  the 
action,  either  because  there  is  defect  its  substance  in  the 
plaintiff's  alleged  right,  or  defect  in  form  In  bts  pro- 
ceedings ;  or  by  controverting  the  facts  which  he  allege, 
or  alleging  new  facts  in  answer  to  them.  In  the  former 
case  the  defendant  demurs  to  the  declaration ;  in  the 
latter  case  he  answers  by  one  or  more  pleas. 

A  demurrer  may  take  place  either  at  this  or  at  any  sub. 
son uen t  stage  of  the  proceedings;  and  may  be  made 
cither  by  plaintiff  or  defendant.  And  it  is  either  general 
to  substance,  or  special  to  form.  (But,  by  the  increased 
liberality  of  the  courts,  many  errors  in  form  may  now  be 
amended  on  application  which  formerly  were  fatal.)  If 
the  demurrer  comes  to  be  argued  (which  is  done  in  term 
time,  or  in  bench,  before  all  the  judges  of  the  court  in 
which  the  action  it  brought),  the  court  will  examine  the 
whole  pleadings  on  both  sides ;  and  their  decision  on  the 
point  of  law  is  final  as  to  the  action. 

The  defendant  may  answer  or  traverse  the  facts,  I.  By 
pleading  what  is  termed  the  general  issue  ;  a  form  which. 
In  its  original  signification,  implied  an  absolute  denial  of 
the  facts  on  which  the  plaintiff  founded  his  complaint ; 
and  concludes  with  the  words,  "  and  of  this  the  said  de- 
fendant  puts  himself  on  the  country,"  tbat  Is,  otters  to 
have  the  Issue  tried  by  a  jury.  But.  by  the  refinements 
introduced  Into  pleading,  the  general  Issue  was  gradu\l!v 
admitted.  In  each  of  the  several  forms  of  action  to  which 
we  shall  presently  refer,  not  only  to  deny  the  plaintiff's 
facts,  but  to  allow  the  defendant  to  bring  forward  other 
facts  in  answer  ;  although  these  more  properlv  form  the 
subject,  8.  of  special  pleas.  When  the  defendant  ad- 
mits all  or  a  part  of  the  plaintiff's  facts,  but  relies  on 
certain  other  facts  as  exonerating  hirn  from  the  liability 
asserted  by  the  plaintiff,  he  ought  to  state  these  facts  in 
answer ;  for  Instance,  In  order  to  answer  the  claim  of  a 
debt,  that  it  it  barred  by  length  of  time,  or  that  the  de- 
fendant has  a  set-off  to  allege  against  It :  this  it  termed  a 
plea  by  way  of  confession  and  avoidance.  The  plea 
staling  tuch  new  facts  concludes  with  the  assertion,  **  and 
thlt  the  said  defendant  is  ready  to  verify."  To  this  the 
plaintiff  may  reply  In  his  second  statement,  called  a  re- 
plication, either  by  denying  the  defendant's  facts,  that  is, 
a  replication  bp  way  qf  traverse,  or  by  alleging  fresh 
ones  ;  the  defendant  may  deny  these,  or  again  allege  fre«h 
ones,  in  his  rejoinder ;  sometimes  a  surrejoinder,  a  re- 
bttlter,  and  a  surrebutter  may  be  added ;  and  the  edifice 
of  pleading  is  raised  by  stories  gradually  narrow  tng,  by  the 
exclusion  of  superfluous  facts,  until  it  reaches  its  summit 
in  the  production  of  one  or  more  issues,  either  in  law  or 
fact,  the  decision  of  which  finally  arranges  the  dispute ; 
and,  bv  what  are  called  the  new  rules  of  pleading,  framed 
in  1834,  many  defences  which  might  formerly  have  been 
given  under  the  general  Itsue  mutt  be  pleaded  specially. 

Thus,  In  an  action  of  debt,  the  defendant  pleads 
daily  the  statute  of  limitations,  that  Is,  tbat  m 
tlx  yean  have  p  issed  tince  the  cause  of  action 
the  plaintiff  replies,  admitting  the  length  of 


alleging  that  the  defendant  has  since  promised  to  pay  tfae 
debt ;  thlt  the  defendant  denies  in  hit  rejoinder  ;  and 
hereupon,  i.e.  on  the  fact  of  the  promise.  Issue  U  joined. 

A  plaintiff  complaint  of  breach  of  covenant  by  hit 
lessee,  in  not  repairing  premises.  The  defendant  pleads, 
admitting  the  lease  and  the  want  of  repair ;  but  alleges 
that  he  had  received  from  the  plaintiff  a  release  from  all 
hU  liability.  The  plaintiff  replies,  admitting  the  release, 
but  asserting  that  it  was  obtained  from  him  by  force  or 
duress.  The  defendant  may  perhaps  deny  the  legal  suf- 
ficiency of  this  ground,  or  demur  to  the  replication  ;  or 
he  may  traverse  It  In  hit  rejoinder,  denying  the  force  or 
duress.  In  the  former  case,  an  issue  of  law  Is  raised  for 
the  court ;  in  the  latter,  an  Issue  of  fact  for  the  jury. 

The  attorneys  for  the  parties  deliver  in  their  respective 
pleadings  on  paper  to  the  officers  of  the  court.  When 
ittue  Is  joined,  these  pleadings  are  entered  on  a  parch- 
ment roll,  and  the  Ittue  is  likewise  entered  ;  In  the  form 
of  appointing  a  day  for  the  trial  of  the  demurrer,  if  the 
Issue  be  In  law ;  or  in  the  form  of  a  precept  to  the  sheriff 
of  the  county  named  in  the  pleadings,  to  summon  twelve 
good  and  lawful  men  for  the  trial  of  the  issue  in  fact. 
This  roll  it  called  the  record,  and  Is 
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PLEASURE-GROUND. 

thentic  memorial  of  the  proceedings  in  the  caie  ;  the 
rerdict,  and  the  judgment,  being  entered  on  It. 
Such  U  a  brief  outline  of  the  forms  of  pleading  at  ap- 

1>licable  to  every  injury  of  which  complaint  can  be  made 
n  the  courts  of  common  law.  But,  according  to  the 
nature  oC  the  injury  complained  of,  hi*  action  will  assume 
a  particular  form,  allotted  by  law  to  enable  him  to  re- 
r  arer  the  particular  remedy  he  seek*.  S,e  Action,  and 
the  Form*  or  Action,  under  their  several  head*. 

PLEASURE-GROUND.  That  portion  of  ground 
adjoining  a  dwelling  in  the  country  which  U  exclusively 
devoted  to  ornamental  and  recreative  purpose*.  In  the 
ancient  style  of  gardening,  the  pleasure-ground  was  laid 
out  in  straight  walks,  and  regular  or  symmetrical  forms, 
commonly  borrowed  from  architecture  ;  but,  iu  the  mo- 
dern style,  it  la  laid  out  in  winding  walks,  and  in  forms 
borrowed  direct  from  nature.  A  portion  of  lawn  or 
smooth  grassy  surface  may  be  considered  as  essentia]  to 
the  pleasure-ground  under  both  styles. 

PLEBR'IANS.   The  free  citizens  of  Rome  who  did 
not  come  under  the  class  of  the  patricians  or  clients. 
Though  always  personally  Independent,  they  had  in  early 
'ideal  power,  the  government  being  entirely 


times  no  political  p 
In  the  hands  of  the 


hich  the 


le  patricians,  who.  with  their  client*  and 
the  original  people.    The  class  of  pie- 
growth,  and  probably  drew  its  num- 
>,  as  from  clients  whose  obli- 
the  decay  of  the  houses  of  their 
tants  of  conquered  state*  who 
to  rights  of  citizenship.  1'he 

faroille.  with 

from 

higher  and  lower 

As  this  body,  from  it*  constitution,  naturally  grew  in 
vigour  while  the  patricians  became  weaker,  it  soon 
•  rn».  .1  the  main  strength  of  the  Koman  armlet,  and  !*•- 
came  desirous  of  sharing  in  the  advantages  of  the  con- 
quests made  by  ita  prowess  ;  while  the  patricians,  on  their 
part,  tenaciously  clung  to  all  their  privileges,  and,  far  I 
from  yielding  to  the  demands  of  the  other  party,  exer-  J 
r.ned  the  severe  rights  which  as  creditors  they  possessed 
over  the  liberties  of  many  of  ita  members.   'I  hia  state  of 
things  produced  a  continued  aeriea  of  collisions  between 
the  two  orders,  iu  which  the  latter  gradually  gained  | 
ground,  till,  in  the  but  agea  of  the  republic,  it  was  ad- 
mitted to  a  full  share  of  all  the  {towers  and 
before  confined  to  one  order. 

PLEBISCI'TUM.  (Lat.  a  decree  qf  the  people.) 
In  Komsui  History,  a  law  enacted  by  the  common  peo- 
ple, under  the  superintendence  of  the  tribune  or  some 
subordinate  plebeian  magistrate,  without  the  intervention 
of  the  senate.  The  term,  however,  is  used  in  a  more 
peculiar  sense,  being  applied  chiefly  to  the  law  made 
when,  upon  a  misunderstanding  with  the  senate,  they 
retired  to  Mount  Aventine. 

PLE'CTOGNATHES,  Plectognathi.  (Gr.  wAia*.  I 
connect,  and  y>nSi.  a  jaw.)  The  name  of  an  order  of 
fishes.  Including  those  which  have  the  maxillary  bones 
ancbyloaed  to  the  aides  of  the  intennaxillaries,  which 
alone  form  the  jaws. 

PLE'CTROPO'MA.  (Gr.  r>  •«?  ..  a  spur,  and 
tvusx.  a  ltd.)  A  name  applied  by  Curler  to  •  genua  of 
Percoid  fishes,  characterized  by  having  the  angle  of  the 
preoperculum  produced,  or  divided  Into  a  series  of  spines, 
like  those  which  arm  the  rowel  of  a  spur.  All  the  species 
are  exotic,  and  belong  to 

PLK'CTRUM.  (Gr. 
$trike.)    The  small  ivory  Instrument  with  w 
ancients  atruck  the  lyre. 

PLEI'ADES.  In  Mythology,  the  seven  daoghtera  of 
AtLaa  and  Pleione  were  so  called,  whose  namea  were 
Alcyone,  Mala,  Eloctra,  Merope,  Calano,  Sterope,  and 
Taygeta.  They  were  loved  for  seven  years  by  Orion, 
from  whose  solicitations  they  were  at  length  released  by 
the  interposition  of  Jupiter,  who  transformed  them  to 
the  stars,  where  they  now  form  a  cluster  In  the  neck  of 
the  constellation  Taurus.  Only  six  of  these  stars  are 
visible  to  the  naked  eye  ;  and  the  ancients  supposed  that 
the  seventh  concealed  herself,  out  of  shame  for  having 
bestowed  her  love  on  a  mere  mortal,  Sisyphus,  while 
her  sisters  were  the  favourites  of  divine  personages. 

PLE'NARTY.  (Lat.  plenua,/ac#.)  In  Law,  the  state  of 
a  benefice,  office,  Ac,  when  full :  in  opposition  to  vacancy. 

PLENE  ADMIN ISTRA'VIT.  (Lat.)  In  Law,  a 
plea  pleaded  by  an  executor  or  administrator  to  an 
action  on  a  liability  of  the  deceased,  that  he  has  fully 
administered  his  goods. 

PLE'N ICORN S,  Plenicornia.  (Lat.  plenua,/*j//,  and 
cornu,  a  horn. )  The  name  of  a  tribe  of  Ruminanta,  in- 
cluding those  which  have  noma  composed  of  an  uniform 
solid  osseous  substance  as  the  antlers  of  deer.  See 
Co  sum  a. 

PLENIPOTENTIARY.   See  Ambassador. 

PLE'ONASM.  (Gr.  was**,  more.)  In  Rhetoric,  a 
redundant  phrase  or  expression,  sometimes  introduced 
to  give  additional  energy,  at 


PLOUGH. 

PLR'SIOMO'RPHISM.  (Gr.  wknn*,  near,  and 
pue;r./urtn.)  A  term  applied  to  crystallized  substances 
the  forms  of  which  closely  resemble  each  other,  but  are 
not  absolutely  identical.  The  primary  form  of  sulphate 
of  strontia  is  a  rhombic  prism  very  similar  to  that  of  sul- 
phate of  baryta;  but,  on  measuring  the  inclination  of 
corresponding  sides  .on  each  prism,  the  difference  exceeds 
8°.  Similar  differences  are  observable  in  the  rhombo- 
cdrons  of  carbonate  of  lime  and  carbonate  of  iron, 
substances,  therefore,  are  plesiomorphous. 

PLE'SIOSAUR,  I'lmosaums.  (Gr.  *At»r»«, 
•aufsr,  a  lizard.)  The  name  of  a  genua  of  extinct 
marine  saurians,  chiefly  remarkable  for  their  length  of 
neck.  The  head  is  small,  but  like  that  of  a  crocodile  ; 
the  vertebra*  are  articulated  generally  by  nearly  plane 
surfaces  •  the  cervical  vertebrae  have  an  articular  sur- 
face, divided  by  a  longitudinal  impression,  for  a  rudi- 
mental  rib  on  each  side,  and  two  vascular  foramina 
beneath  the  digital  bones  of  both  the  hind  and  fore  ex- 
tremities are  flattened,  and  are  enveloped  in  a  sheath  of 
skiu  like  the  paddles  of  the  Cetacea.  The  remains  of  the 
Plestosauri  occur  in  the  formations  from  the  muschel- 
chalk  to  the  chalk  inclusive  ;  but  are  most  common  in 
the  lias  and  kimmeridge  clay  beds. 

PLE'TIIORA.    (Gr.  *AntW.  I  JUL)  A 
fulness  of  the  blood-vessels.    It  results  fro 
causes,  generally  referred  to  sanguine  plethora,  to  < 
the  robust  and  athletic  are  most  subject ;  and  to  t 
plethora,  which  attacks  debilitated  constitutions. 

PLRU'RA.  (Lat.)  The  membrane  which  covers  the 
inner  surface  of  the  thorax  and  iu  viscera.  It  forms  two 
distinct  portions,  or  bags,  w  hich,  being  applied  laterally 
to  each  other,  form  the  partition  called  lUe  mediastinum. 

PLEURl'TIS,  Pleurisy.  Inflammation  of  the  pleura. 
This  disease  begins  with  lever,  cough,  pain  in  the  side,  a 
peculiar  hard  and  strong  pulse:  the  symptoms  often  run 
on  with  great  rapidity,  attended  by  very  painful  respira- 
tion and  other  alarming  symptoms,  (see  Pnbimonia.) 
The  treatment  must  be  prompt  and  decided :  It  consists 
In  bleeding,  blisters,  and  purging ;  and  in  the  after  treat- 
ment, great  care  must  be  taken  against  an  insidious  and 
local  form  of  the  disease,  which  often  extends  to  the  lungs. 

PLEU'RONECTIDjE.  (Gr.  vAssew,  a  side,  and  »t«- 
rr;.  a  swimmer.)  The  name  of  a  family  of  Jugular  fishes 
which  swim  on  their  side,  and  of  which  the  genus  Pleu- 
ronectet,  or  sole,  ia  the  type ;  they  arc  commonly  called 
flat-fishes. 

PLI'CA.  (Lat.  plico,  I  entangle.)  A  disease  said  to 
be  peculiar  to  Poland,  Lithuania,  and  Tartary,  in  which 
the  hair  becomes  matted  and  inextricably  entangled.  It 
is  often  called  Plica  Potonica. 

PLPC1PENNATE8,  Pttcipennes.  (Lat.  plico.  J  fold, 
and  penna.  a  feather.)  The  name  of  a  tribe  of  Ncure- 
pterous  insects,  comprehending  those  which  have  the 
inferior  wings  wider  than  the  others,  and  folded  longi- 
tudinally. The  mandibles  are  wanting  in  this  tribe, 
which  is  represented  by  the  genus  Phryganea,  or  caddis- 
flies. 

PLINTH.  (Gr.  *A»«sf,  0  brick.)  In  Architecture, 
the  lowest  member  of  the  base  of  a  column,  bearing,  as 
its  name  indicates,  the  form  of  a  square  brick  or  tile  (direr 
Base.)  Sometimes  the  abacus  of  the  Tuscan  capital  la 
called  the  plinth  of  the  capital. 


PLI'OCENE.    (Gr.  stAimk-,  greater,  and  «*/>«,  re- 
nt.)   A  geological  term  applied  to  the'most  modem  ol 
e  divisions  of  the  tertiary  epoch,  because  the  major 
part  of  Its  fossil  tcatacca  arc  referable  to  recent  species. 
See  G  so  logy. 

PLO'TTING,  In  Surveying,  signifies  describing  or 
laying  down  on  paper  the  several  angles  and  lines  of  a 
tract  of  land  which  has  been  surveyed  and  measured.  It 


is  usually  performed  by  means  of  a  protractor  (see  the 
term) ;  sometimes  by  the  plotting  scale. 

PLO'TTING  SCALE.   A  mathematical  instrument 
used  in  plotting,  or  setting  off  the  lengths  of  lines  in  sur- 
veying,   it  consists  of  two  graduated  ivory  scales,  one  of 
which  is  perforated  nearly  its  whole  length  by  a  dove- 
j  tail  shaped  groove,  for  the  reception  of  a  sliding  piece  to 
I  which  the  second  scale  is  attached,  and  with  which  it 
'  moves,  the  edge  of  the  second  being  always  at  right  angles 
I  to  the  edge  of  the  first.   By  this  means  the  rectangular 
co-ordinates  of  a  point  are  measured  at  once  on  the  scales  ; 
or  the  position  of  the  point  laid  down  on  the  plan. 

PLO'TUS.  A  genus  of  web-footed  birds  of  the  family 
Pelicanidtr,  and  nearly  allied  to  the  cormorants.  They 
are  generally  known  by  the  name  of  Anhinga.  or  "  dart- 
ers,  from  the  rapidity  with  which  they  shoot  down  into 
the  water  In  the  capture  of  fish.   The  white-billed  an- 
hinga (Plotus  mclanoguster)  ia  the  most  common  and 
best  known  species :  it  is  a  natlvo  of  the  tropical  regions 
of  both  North  and  South  America. 
PLOUGH.   (Germ.  pAug.)   An  implement  drawn  by 
I  horses  and  guided  by  a  driver,  by  which  the  surface  of  tho 
I  soil  is  cut  into  longitudinal  slices,  and  successively  raised 
up  and  turned  over.   The  object  of  the  operation  is  to 

I expose  a  new  surface  to  the  action  of  the  air,  and  to  ren- 
der it  At  for  receiving  the  seed,  or  for  harrowing,  or  fur 
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PLOUGHING. 

operations  of  agriculture."  Ploughs  are  of  two 
kind*:  those  without  wheels,  commonly  called  swing- 
ploughs  ;  and  those  with  one  or  more  wheels,  called  wheel 
ploughs.  The  essential  parts  which  compose  both  kinds 
rh  are,  the  beam  by  which  it  is  drawn  ;  the  stilts 
by  which  the  ploughman  guides  it.  being  two 
:ed  with  the  beam ;  the  coulter  fixed  into 
which  the  furrow-tike  Is  cot ;  the  share, 
to  the  beam,  by  which  the  slice  is  raised  up ; 


I.  by  which  the  slice  is  turned 
form  of  the  swing  plough  is 


swing  plough  is 
I  the  North  of  England. 


r  the  purpose  of  throwing  the  su 
of  the  furrow  ;  and  the  second 
slice  from  under  that  which 


is  the  same  implement,  with  a 
.  am,  for  the  purpose  of  keeping  the 
form  distance  beneath  the  surface.  The  subsoil  plough, 
the  invention  of  Mr.  Smith,  of  Dcanston,  in  Stirlingshire, 
is  the  swing  plough,  of  a  somewhat  stronger  construction 
than  that  in  common  use,  but  without  the  coulter  and 
the  mould-board.  The  use  of  this  implement  is  to  follow 
the  common  plough,  and  lessen  the  subsoil  at  the  bottom 
of  the  furrow  without  raising  it  to  the  surface.  The  most 
improved  form  of  this  Implement  contains  a  muszle  (the 
Instrument  by  which  it  is  drawn),  so  contrived  as  that 
the  horses  may  walk  on  the  firm  soli.  The  use  of  the 
subsoil  plough*  is  one  of  the  greatest  modern  improve- 
ments that  has  been  Introduced  Into  the  culture  of  arable 
land.  Draining  ploughs  are  of  different  kinds.  The 
mole  plough,  Instead  of  a  share  and  mould-board,  has  a 
small  iron  cylinder  attached  to  the  lower  extremity  of 
the  coulter,  and  which,  being  drawn  through  grass  land, 
leaves  in  its  track  a  small  opening,  which  has  been  com- 
pared to  the  underground  track  of  a  mole,  and  Into  w  hich 
the  water  percolates  from  the  surface  through  the  nar- 
row slit  formed  by  the  upper  part  of  the  coulter,  and  is 
thus  carried  off  to  an  open  drain.  The  other  kinds  of 
draining  ploughs  cot  out  the  soil,  raise  It  to  the  surface, 
and  turn  it  over  In  the  manner  of  the  common  plough, 
thus  leaving  a  deep  furrow,  which  is  commonly  further 
deepened  and  modified  by  the  spade,  and  afterwards  par- 
tially filled  with  stones,  draining  tiles,  or  other  materials 
through  which  water  may  find  its  way,  and  finally  co- 
vered with  the  surface  soil.  Draining  ploughs,  though 
in  theory  promising  a  saving  of  manual  labour,  yet  In 
practice  are  found  Inconvenient,  from  the  number  of  horses 
required  to  work  them.  Their  use  Is,  therefore,  generally 
confined  to  free,  deep,  loamy  soils,  with  an  even  surface. 

PLOUGHING.   The  act  of  turning  over  the  soil  by 
means  of  the  plough.   Trench  ploughing  Is  effected  by 
the  plough  passing  twice  along  the  same  furrow  :  the  first 
1  throwing  the  surface  soil  into  the 
'  time  for  raising  a 
had  been  already 
i  r ..i-iii.  »  uy,  oi.,  idrning  it  upon  the 

Ida  nra^m°or*suSoH  widOTeHt^tnus' 
effecting  In  the  field  what  trenching  with  the  spade  does 
in  the  garden.  Trcuch  ploughing  con  only  be  employed 
with  advantage  where  the  subsoil  is  naturally  dry  and  of 
good  quniit 
lug 

the  surface  would  be  untit  for  receiving  seeds  or  pi 
See  Plough. 

PLUG.  In  Architecture,  a  piece  of  wood  driven 
horizontally  into  a  wall,  its  end  being  then  sawn  away 
flush  with  the  wall,  to  afford  a  hold  for  the  nailing  up 
dressings,  he. 

PLUMBA'GIN.  A  crystaiifeablc  substance,  extracted 
from  the  root  of  the  Plttrtbago  f'.nrofuca. 

PLUMBA'GO,  Graphite.  Black  Lead.  This  useful  sub- 
stance is  a  compound  of  carbon,  genet  ally  with  a  minute 
quantity  of  Iron  ;  there  Is,  however,  some  doubt  as  to  the 
nature  of  the  combination.  The  finest  plumbago  is  from 
Borrodale  in  Cumberland. 

PLUMB-LINE,  PLUMMET.  (Lat.  plumbum,  lead.) 
A  heavy  body  (usually  a  piece  of  lead,  whence  the  name) 
suspended  by  a  flexible  thread  for  the  purpose  of  indi- 
cating the  perpendicular  to  the  horlson,  or  the  direction 
of  terrestrial  gravity.  In  former  times,  the  plumb-line 
constituted  an  essential  part  of  the  apparatus  employed 
for  adjusting  astronomical  instruments  ;  but  it  is  seldom 
used  in  modern  observations,  excepting  those  made  with 
the  tenith  sector,  its  place  being  either  more  conveni- 
ently supplied  by  the  spirit  level,  or  the  method  of  de- 
termining the  scnlth  point  by  combining  direct  and 
reflected  observations  rendering  it  unnecessary.  For 
the  common  artificer's  plummet,  see  Level. 

PLU'MULA.  (Lat.  pluraa,  a  feather.)  The  growing 
point  of  the  embryo,  situated  at  the  apex  of  the  radicle 
and  at  the  base  of  the  cotyledons,  by  which  it  Is  protected 
when  young.  It  Is  the  rudiment  of  the  future  stem  of  a 
plant. 

PLUPE'RFECT  TENSE.  (Lat.  plus  quam  per- 
fectum,  more  than  perfect.)  In  Grammar,  the  tense 
which  denotes  that  an  action  was  finished  at  a 
period  to  which  the  speaker  refers. 


i  HUTaniagi-  wnere  uio  suuboii  it  naiurauy  urv  mm  ui 
1  quality,  or  where  It  has  been  rendered  so  by  drain- 
ami  subsoil  ploughing;  for  had  subsoil  brought  to 

surface  would  be  unfit  for  receiving  seeds  or  plants. 


PNEUMATICS. 
PLURAL.   See  Grammar. 

PLURA'LITY.  In  Ecclesiastical  Law,  the  holding 
of  more  than  one  benefice.  It  was  ordained  in  the  coo:. • 
cil  of  Lateran,  a. d.  1215,  that  whosoever  should  take  aay 
benefice  with  cure  of  souls.  If  he  should  before  have  at- 
tained a  like  benefice  should,  tpto  facto,  be  deprived  o( 
the  latter.  Exceptions  were  made  to  this  rule  in  certain 
cases  of  rn  commendam,  by  a  constitution  publUhed  la 
the  council  of  Lyons  ;  but  It  could  always  be  evaded  t«v 
dispensation  from  the  pope.  Since  the  Reformation,  dis- 
pensations in  England  are  granted  by  archbishop*  Tht 
first  English  enactment  on  the  subject  was  thai  of  21  H  *. 
c  13.,  and  rendered  the  former  benefice  void  if  of  to- 
value  of  81.  or  above.  A 

another  may  be  held,  must  be  below  that  value  in 
king's  books."  By  the  4th  Canon.  41..  no  1 
pensation  for  the  holding  of  more  I 
be  granted  to  any  one,  unless  a  gr 
of  the  universities  ;  and  he  must  reside  a 
on  each  benefice,  and  licensed  at  a  preacher ;  nor  ray 
they  be  more  than  thirty  miles  asunder ;  and  he  matt 
have  under  him  a  preacher  properly  licensed  In  that 
where  he  resides  least.  Formerly,  dispensations  evca 
from  the  injunctions  of  this  canon  were  obtained  frr  m 
the  crown  ;  but  none,  it  Is  said,  since  the  Revolution 
The  practice  was  very  common  in  this  couutry  in  Roots 
Catholic  times ;  and  though,  as  we  have  already  observed, 
restrained  by  various  statutes,  still  subsist  to  a  consider- 
able extent.  Until  every  benefice  is  made  capable  <  l 
supporting  an  incumbent,  it  is  manifestly  impossible  ta 
abolish  It  entirely ;  and,  in  the  case  of  an  individual  bald- 
ing one  rich  ana  one  poor  living  together,  the  arrange- 
ment may  frequently  be  practically  advantageous.  L  txirr 
the  existing  laws  (1836),  dispensations  for  holding  two 
benefices  may  be  obtained  on  various  pleat ;  but  measure! 
of  further  restraint  are  understood  to  be  In  contemplation. 

PLU8.    In  Algebra,  the  additive  or  positive  sign 
which,  being  placed  between  two  quantities,  signifies  that 
thev  are  to  be  taken  collectively,  or  added  together  Ac- 
cording to  Dr.  Mutton,  this  character  was  first  used  bf 
Stifelius,  as  a  contraction  of  the  letter  p,  the  initiaJ  of 

PLUTO.  (Gr.nxsww.)  Called  also  Hades  (A3w>. 
Aidoneus  (Ai3t»iw)  by  the  Greeks,  or  Orcus  by  Uk 
Romans,  was  the  brother  of  Jupiter  and  Neptune,  and 
lord  of  the  infernal  regions.  He  is  not,  like  bis  brothers, 
celebrated  for  amours,  but  remained  faithful  to  Proser- 
pine, whom  he  carried  away  from  the  plains  of  Sicily ,  and 
made  his  queen. 

Pluto  is  represented  as  an  old  man  with  a  dignifW 
but  severe  countenance,  holding  in  his  band  a  two-pruned 
fork. 

PLUTO'NIC  ROCKS.  Unttratifled cryttalllne rock*, 
probably  formed  at  great  depths  beneath  the  turfaceby 
igneous  ni*l. 


terrors  opj>osed  to  mtJcmucractt. 


See 

PLUTUS.  (Gr. wealth.) 
said  to  have  been  the  son  of  Jatius  and  Deroeter  >-r 
Cere*.  There  are  no  particulars  known  as  to  his  wor- 
ship ;  but  he  is  Introduced  as  an  actor  in  the  play  of  Ari»- 
topbanes  which  hears  his  name,  and  be  bears  a  part  tlw 
in  the  Timon  of  Lucian. 

PLUV1AMETRR.  ( Lat. pluvius,  ram.)  Set  Haw- 
Gaugi. 

PNEUMA'TICS.  <  Gr  rw  uk.  mV  or  breath.)  T>* 
science  which  treats  of  the  mechanical  properties  <■/ 
elastic  fluids,  and  particularly  of  atmospheric  air. 

Elastic  fluids  are  divided  into  two  classes,—  permanr* 
pases,  and  vapours.  The  gases  cannot  be  converted  into 
the  liquid  state  by  any  known  process  of  art;  wberesi 
the  vapours  are  readily  reduced  to  the  liquid  form  by 
pressure,  or  diminution  of  temperature.  In  respect  or 
their  mechanical  properties  there  is,  however,  no  essen- 
tial difference  between  the  two  classes. 

Elastic  fluids,  in  a  state  of  equilibrium,  are  subject  t* 
the  action  of  two  forces  ;  namely,  gravity,  and  a  moiccnUr 
force  acting  from  particle  to  particle.  Gravity  acts  oa 
the  gates,  in  the  same  manner  as  ou  all  other  material 
substances ;  but  the  action  of  the  molecular  forces  is  sl- 
togethcr  different  from  that  which  takes  place  among  the 
elementary  particles  of  solids  and  liquids  ;  for.  In  the  n-** 
of  solid  bodies,  the  molecules  strongly  attract  each  oth" 
(whence  results  their  cohesion),  and.  in  the  case  of  liquid*, 
exert  a  feeble  or  evaneecent  attraction,  so  as  to  be  utdxf* 
ferent  to  internal  motion  ;  but.  In  the  case  of  the  g**e>, 
the  molecidar  forces  are  repulsive,  and  the  molecule*, 
yielding  to  the  action  of  these  forces,  tend  Incessantly  M 
recede  from  each  other,  and.  In  fact,  do  recede,  until  thrtr 
further  separation  is  prevented  by  an  exterior  obs«cJ<- 
Thus,  air  confined  within  a  close  vessel  exerts  a  constant 
pressure  against  the  interior  surface,  which  is  not  srnstN*. 
only  because  It  is  balanced  by  the  equal  pressure  of 
atmosphere  on  the  exterior  surface.  This  pressure  ev- 
erted by  the  air  against  the  side*  of  a  vessel  within 
it  is  confined  is  called  lU 
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Conditions  of  eauiltbrhtm.  —  In  order  that  all  the  port* 
of  an  elastic  fluid  may  be  in  equilibrium,  one  condition 


only  it  necessary  ;  namely 
same  at  every  point  situat* 
This  condition  is  likewise 
liquids, 

Ivrth  cases ;  namely,  the 
action  of  gravity  upon  them.  Conce 
be  filled  with  air.  or  a  gas  ;  and  let  a 
cules  situated  in  the 


that  the  elastic  force  be  the 
horiiontal  plane, 
.uilibrlum  of 
give  rise  to  it  in 


of  the  gas  ;  but  the  pressure 
with  its  altitude.  Suppose  c  and 
rf  to  be  two  molecules  situated  In  a  horiiontal  section, 
lower  than  that  in  which  are  a  and  b.  It  is  evident  that 
the  molecules  c  and  d  sustain  a  greater  pressure  than 
a  and  *  ,•  for,  in  the  first  place,  the  whole  of  the  pressure 
on  a  and  b  is  transmitted  to  them  by  tin-  principle  of  the 
eouality  of  pressure  in  all  directions  ;  and,  in  the  second 
place,  they  sustain  a  new  pressure,  arising  from  the 
weight  or  gravity  of  all  the  molecules  situated  between 
the  two  horiiontal  planes  a  b  and  c  d. 

The  principle  which  has  just  been  explained  Is  proved 
experimentally  by  the  diminution  of  the  pressure  of  the 
atmosphere  at  greater  altitudes.  A  column  of  air  reach- 
ing from  the  ground  to  the  top  of  the  atmosphere  exerts 
a  pressure  equal  to  the  weight  of  a  column  of  mercury  of 
the  same  diameter,  and  whose  height  is  equal  to  that  in 
the  barometric  tube.  Now,  on  carrying  the  barometer 
to  the  top  of  a  mountain,  for  example,  the  mercurial 
column  is  observed  gradually  to  become  shorter  as  we 
ascend  ;  and  the  diminution  of  the  column,  and  conse- 
quently of  atmospheric  pressure,  is  connected  with  the 
increase  of  altitude  by  a  certain  constant  law,  which 
enables  us  to  deduce  the  one  from  the  other,  and  to  apply 
the  barometer  to  the  very  important  purpose  of  deter- 
mining the  relative  altitudes  of  places  on  the  surface  of 
the  earth.   See  Heights,  Mkasurbment  or. 

Law  of  Mariotle.  —  In  order  to  determine  the  relation 
between  the  density  and  pressure  of  the  elastic  fluids  in 
the  state  of  equilibrium,  let  A  C  B  be  a  graduated  bent 
tube  (like  a  siphon  barometer),  having  two 
unequal  branches.of  which  the  shorter  is  her 
metically  sealed  at  B,  and  the 

tube, 
rcept  ii.' 

let'tfic  level  E  F  be 
it  st&ncis  in  t ti o  two  t)rAr 
It  is  evident  that  In  this  state  the  pressure 
of  the  air  imprisoned  between  E  and  B  is 
exactly  equal  to  that  of  the  atmosphere. 


A 


A.  Let  a  small  quantity  of  mercury  be  ] 
Into  the  tube,  just  enough  to  fill  the 
and  intercept  the  communication  be 
the  air  in  CB  and  the  external  atmos 


C 
E' 


l>  Now,  let  mercury  be  poured  into  the  tube  at 
A  ;  it  wiU  rise  slowly  in  the  branch  E  B, 
and  much  more  rapidly  in  the  open  branch 
F  A.  Let  mercury  then  be  continued  to  be 
poured  in  until  it  stands  at  two  points,  D 
so  situated  that  the  altitude  of  I)  above  E\  or 


and 

D  I  ',  is  just  equal  to  the  height  of  the  column  in  the 
barometer,  or  about  80  inches.  In  this  state,  the  elas- 
ticity of  the  air  lq  the  space  E'B  is  in  equilibrium  with 
the  pressure  arising  from  the  weight  or  the  mercurial 
column  F'  D,  and  the  pressure  of  the  atmosphere  ex- 
erted on  D.  But  the  weight  of  the  mercurial  column 
F'  D  is  just  equal  to  the  atmospheric  pressure,  conse- 
quently the  air  in  E'  B  is  compressed  by  a  force  equal  to 
twice  the  atmospheric  pressure.  Now,  on  observing  the 
length  of  the  column  E'  B,  it  will  be  found  exactly  one 
half  of  E  B,  or  the  air  has  been  reduced  to  half  its  former 
volume.  On  increasing  the  length  of  the  open  branch  of 
the  siphon,  and  pouring  in  a  proper  quantity  of  mercury. 
It  is  found  that  a  pressure  of  three  atnosphercs  reduces 
the  volume  of  air  at  B  to  one  third,  ana  of  four  atmo- 
spheres to  a  fourth  of  its  first  volume  ;  whence  it  is  in- 
ferred, generally,  that  the  volumes  of  gases  are  inversely 
as  the  pressures  which  they  support.  This  fundamental 
property  of  elastic  fluids  is  called  the  Law  of  Marioite, 
from  its  having  been  discovered  by  that  philosopher  in 
France.  It  has  been  verified  in  several  ways,  on  all  the 
known  gases  ;  and,  in  the  case  of  dry  air,  its  verification 
has  been  pushed,  by  MM.  Dulong  and  Arago,  to  pressures 
equivalent  to  twenty-seven  atmospheres.  (Lame,  Court 
It  also  holds  true  in  respect  of  vapours  or 
to  a  smaller  degree  of  pressure  than 

i  liquid  state ; 
It  is  Important, 

to  observe,  that  it  Is  supposed  no  variation  of 
>  has  taken  place  during  the  experiment.  The 
above  described  Is  called  a  manometer. 
i  density  of  bodies  being  inversely  as  their  volumes, 
the  law  of  Mariotte  may  be  otherwise  expressed,  by  say- 
ing the  density  of  an  elastic  fluid  is  directly  proportional 
to  the  pressure  It  sustains.   Under  the  pressure  of  a  sin- 
941 


de  P, 


,  the  density  of  air  is  about  the  770th  part 
or  that  of  water ;  whence  ft  follows  that,  under  the  pres. 
sure  ot  , ,  0  atmospheres,  air  Is  as  dense  as  water.  Thus, 
the  average  atmospheric  pressure  being  equal  to  that 
or  a  column  of  water  of  about  32  feet  in  altitude,  at 
the  bottom  or  the  sea.  at  a  depth  of  24640  (a 770  x  32) 
Ik  °l  4*  ml,*'*»  air  w°uld  be  heavier  than  water ;  and 
though  it  should  still  remain  in  a  gaseous  state,  it  would 
be  incapable  of  rising  to  the  surface. 

hjjirts  of  Heat  on  the  Elasticity  of  the  Gases  The  re- 
pulsive energy  of  the  molecules  of  the  elastic  fluids  is 
greatly  augmented  by  an  increase  of  temperature  ;  and  it 
is  of  the  utmost  importance  in  many  physical  inquiries  to 
ascertain  the  relation  between  the  temperature  and  the 
elastic  force.  If  air  and  several  other  gases,  sustaining 
the  same  constant  pressure,  are  exposed  to  an  Increase  of 
temperature  which  affects  all  of  them  equally,  it  is  proved 
by  observation  that  they  all  undergo  an  equal  expansion  ; 
that  is  to  say,  the  increase  of  volume  of  all  the  gases  Is 
the  same  for  equal  augmentations  of  temperature,  and 
proportional  to  these  augmentations.  Experience  also 
shows  that,  within  a  considerable  range  of  temperature 
the  indications  of  the  air  thermometer  differ  very  little 
from  those  of  the  mercurial  thermometer ;  so  that,  within 
this  range,  the  expansion  of  any  gas  whatever  is  propor- 
tional to  the  Increase  of  temperature  indicated  by  " 
degrees  of  the  ordinary  thermometer.  From  the 
ature  of  melting  ice  to  that  of  boiling  water,  or 
aero  to  100°  of  the  centigrade  thermometer,  Gay.  I 
found  the  expansion  of  air  subjected  to  a  constant 
sure  to  be  in  I  he  ratio  of  unity  to  I  37ft  •  which  gives  an 
expansion  of  0  00375  for  each  centigrade  degree.  This 
being  assumed,  let  V  be  the  volume  of  any  gas  at  the 
aero  temperature,  P  its  elastic  force,  or  the  pressure  it 
sustains,  and  D  its  density.  Let  a  ~  0037  V  and  suppose 
the  values  of  Vond  D  to  become  V  and  D'  when  the 
temperature  Is  increased  t  degrees  ;  then  the  pressure  P 
being  supposed  constant,  we  have  evidently 

V'  =  V(l+sO 
and  the  density  being  inversely  a 
also 

D 


Now  sur 


the 


be  varied  without  any 
and  let  p  denote  the  new 


change  o 

M^riot'ie'  gives  '  ****  cofnapoadhsg  density  ;  the  law  of 

Prf 

D<~! 

for] 
P 
I) 

p  =  kd  (1  +  at) 

for  the  expression  of  the  elastic  force  of  any  gas  in  a 
function  of  tts  density  and  temperature. 

The  coefficient  k  is  constant  for  the  same  gas,  but  has 
a  diflerent  value  for  different  gases,  depending  on  their 
densities  or  specific  gravities.  With  respect  to  atmo- 
spheric air,  Its  value  may  be  found  thus : — The  density  of 
air,  compared  with  water,  is  0*001S,  and  that  of  mercury 
13* 60  ;  therefore,  supposing  the  height  of  the  barometer 
to  be  3oMnches,  the  value  of  *,  or  the  height  of  a  col  . 

equal  to  that  of  the  atmosphere,  Is  30  in.  x 

inches,  or  26155  feet  (about  Ave  miles),  the  I 
being  that  of  f reeling  water. 

Of  the  Motion  of  the  Gases . — Elastic  fluids,  I 
from  a  vessel  by  a  small  orifice  or  tube  into  a  vacuum' 
observe,  like  liquids,  a  law  first  discovered  by  Torricelli ; 
namely,  that  the  velocity  of  the  molecules,  when  they 
escape  from  the  orifice,  is  equal  to  that  which  they  would 
have  acquired  by  falling  through  a  height  equal  to  the 
height  oi  a  vertical  column  of  uniform  density,  producing 
the  same  pressure  as  is  exerted  by  the  gas  at  the  level 
of  the  orifice.  Thus,  It  has  just  been  shown  that  the 
pressure  of  the  atmosphere  when  the  l urometer  stands 
at  30  Inches,  and  the  temperature  is  that  of  freezing,  is 
equal  to  that  which  would  be  produced  by  a  column  of 
air  of  uniform  density  extending  to  an  altitude  of  26155 
feet.  Now,  putting  g  =  the  accelerating  force  of  gravity 
=  32  feet  per  second,  the  velocity  which  a  heavy  bade 
would  acquire  by  falling  in  a  vacuum  from  a  height  of 
26155  feet  is  y/(1g  x  26155)  »  8^86156  »  1294  feet  in  a 
second;  which,  therefore,  Is  the  velocity  with  which  air 
rushes  Into  a  vacuum.  If  the  temperature  varies,  the 
velocity  will  vary  also,  and  will  become  1294  4/(1  +  a  t). 
For  example,  if  the  temperature  were  16°  centigrade 
(about  61"  of  Fahrenheit),  the  velocity  would  be  1332 
feet  per  second. 

Since  the  densities  of  the  gases  are  proportional  to  the 
pressures  they  support,  air  will  always  rush  into  a  va- 
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of  the  i 
»  pressure  as  the  air  Id  the 
ha%e  the  same  altitude. 

The  velocities  with  which  the  different  gases  enter  a 
vacuum  are  Inversely  as  the  square  roots  of  their  den- 
sities ;  for  thry  are  proportional  to  the  square  roots  of 
the  altitude*  from  which  the  molecules  are  supposed  to 
fall,  and  these  altitudes  are  inversely  as  the  densities. 
Thui,  hydrogen  gas,  the  lightest  of  all  the  gases,  and 
whose  density  is  only  0*06H8  of  that  of  air,  would  enter  a 
vacuum  with  a  velocity  of  4933  i,  -  I  £)  I  dl tided  by  the 
square  root  of  0*06BM)  feet  in  a  second.  It  is  to  be  re- 
marked,  however,  that  all  those  laws  relative  to  the 
flow  of  gases  are  rather  inferences  from  theory  than 
truths  demonstrated  by  direct  experiment. 

In  the  case  of  air  or  any  gas  flowing  into  a  space  con- 
taining a  gas  of  an  inferior  density,  the  velocity  will  be 
the  same  as  that  of  an  Incompressible  liquid  or  similar 
density  with  the  effluent  gas,  aud  capable  of  exercising  a 
pressure  equal  to  the  difference  between  the  pressures  of 
the  two  gases.  Taking,  for  example,  the  case  of  a  gas 
flowing  from  a  gasometer  Into  the  atmosphere:  let  A 
denote  the  height  of  the  barometer,  and  h  +  1 1  that  of 
the  column  of  mercury  exercising  a  pressure  equal  to  the 
elasticity  of  the  effluent  gas,  so  that  It  is  the  difference  of 
the  two  pressures.  Also  let  A  denote  the  density  of  mer- 
cury, d  that  of  the  gas  in  the  gasometer  corresponding  to 
the  pressure  A  +  11,  and  »  the  velocity  per  second  ;  then 

Now  If,  In  the  formula  <-/.'/>  I  +  af)  we  substitute 
the  pressure  in  the  gasometer  (1+H)a  for  i»,  and  also 
for  *  Its  value  as  above  determined  In  feet,  this  expres- 
sion will  become 

e-l^V^d  +  afx}, 

where  t»  is  expressed  in  feet.  If,  therefore,  A  denote  the 
area  of  the  orifice  in  feet,  the  volume  or  number  of  cubic 
feet  discharged  in  a  second  will  be  v  A.  It  is  to  be  ob- 
served, that  the  volume  thus  determined  is  the  volume 
of  a  gas  of  the  same  density  as  In  the  gasometer  ;  if  it 
were  required  to  find  the  number  of  cubic  feet  at  a  differ- 
ent density  corresponding  to  the  pressure  of  a  mercurial 
column  w  huse  height  =  A',  it  would  be  necessary  to 
multiply  the  above  expression  by  the  ratio  (a  +  H)  t  A*. 

From  the  experiments  of  D'Aubuisson,  it  has  been  as- 
certained that  air,  in  passing  through  an  orifice  pierced 
tn  a  thin  plate,  forms  a  mm  contract  a,  whose  area,  as 
in  the  case  of  a  liquid,  is  o-Ga  of  the  area  of  the  orifice. 
The  application  of  cylindric  adjutages  increases  the 
quantity  issuing  through  the  orifice  to  0-93,  and  a  conical 
tube  to  0*95.  The  length  of  the  adjutage  may  he  20  or 
30  times  the  diameter  of  the  orifice  before  the  discharge 
begins  to  be  diminished  by  friction.  If,  therefore,  we 
suppose  the  gas  to  flow  through  a  cylindric  tube,  and 
assume  the  multiplier  0-93  ;  and  also  express  the  area  of 
the  orifice  In  terms  of  the  diameter  of  the  tube,  which  we 
■hall  suppose  ■■  m  feet ;  then,  observing  that  4  A  mm 
314lft9wi»,  the  formula  for  the  number  of  cubic  feet 
discharged  in  a  second,  the  density  being  measured  by 
A  -  1 1 ,  will  become 

^"•^[jtth0  +  ■')}• 

The  principle  of  the  lateral  communication  of  motion 
holds  good  with  respect  to  the  gases  as  well  as  the 
liquids.  On  this  principle  we  may  explain  a  curious  fact, 
observed  tn  the  efflux  of  air  from  a  blowing  machine,  and 
In  the  escape  of  steam  from  the  valves  of  boilers.  If  a 
circular  disk  of  four  or  five  times  the  diameter  of  the 
orifice  be  placed  close  to  It,  not  only  will  it  not  be  forced 
aw  ay  by  the  current  of  the  elastic  fluid,  but  it  will  be  re- 
tained by  a  considerable  force ;  insomuch  that  if  the 
orifice  be  directed 
of  a  dense 
pot i lion  Co 

id  by  the  metallic  plate 
C  D  ;  the  current  will  assume  the  form 
of  a  conoid  EABF,  containing  the  ca- 
vity EOF.  At  first  the  space  COD 
will  be  filled  with  the  effluent  air  ;  but 
if  a  lateral  communication  of  motion  takes  place,  the  air 
in  this  conoid  will  Join  itself  to  that  which  escapes  by 
the  edges  of  the  plate,  and  a  vacuum  be  formed  in  the 
space  C  G  D,  and  the  plate  C  D  be  forced  towards  the 
aperture  by  the  pressure  of  the  atmosphere  on  the  op- 
posite side.  But  as  it  approaches  the  orifice  the  action 
of  the  effluent  air  will  become  more  intense,  and  the 
dimensions  of  the  void  space  be  diminished,  so  that  the 
plate  will  assume  a  position  in  which  the  forces  tending 
to  move  it  in  opposite  directions  will  be  balanced. 

It  has  been  demonstrated  by  Newton.  In  the  second 
book  of  the  Principia,  that  the  velocity  with  which  sound 
s  propagated  through  the  air  is  the  same  as  that  which 
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a  heavy  body  would  acquire  by  falling  through  half  the 

height  (  " 

equal  to  8*/l  »m,  or 
this  theoretical  determination  is 
derably  from  experiment,  which  gives  a  velocity  of  1115 
feet  per  second  when  the  temperature  of  the  air  Is  at 
6X°  of  Fahrenheit's  thermometer.  Laplace  suggested  a 
very  probable  explanation  of  this  discrepancy;  namely, 
that  the  condensation  caused  by  the  vibration*  produrrO 
a  degree  of  sensible  heat  by  which  the  elasticity  of  t>>* 
air  Is  increased,  or,  rather,  the  density  diminished,  while 
the  elastic  force  remains  the  same.  In  consequence  «f 
this  extrication  of  heat,  the  number  given  by  the  formula 
of  Newton  must  be  multiplied  by  the  square  root  of  the 
number  which  expresses  the  ratio  of  the  specific  boat  of 
the  air  under  a  constant  pressure  to  its  specific  heat 
under  a  constant  volume.  This  number  is  found  by  ex- 
periment to  be  1*375,  the  square  root  of  which  ia  1*173 1 
and  on  applying  this  correction,  with  the  proper  cor- 
rections for  temperature,  the  theoretical  J 
differ  very  widely  from  the  cxt>er 


does  not  dif 

See  Sound. 

Pneumatics  forms  a  branch  of  physical  science  which 
has  been  entirely  created  by  modern  discoveries.  Ga- 
lileo first  demonstrated  that  air  possesses  weight.  His 
pupil  Torricelli  Invented  the  barometer  ;  and  Pascal,  by 
observing  the  difference  of  the  altitudes  of  the  tnrrrurul 
column  at  the  top  and  the  foot  of  the  Puy  de  Dvme, 
proved  that  the  suspension  of  the  mercury  is  caused  by 
the  pressure  of  the  atmosphere.  Otto  Gtiericke,  a  eitueti 
of  Magdeburg,  Invented  the  air-pump  about  the  year 
16*4  ;  and  Boyle  and  Mariotte,  soon  afterwards,  detected 
by  iu  means  the  principal  mechanical  properties  of  at- 
mospheric air.  Analogous  properties  have  been  proved 
to  belong  to  all  the  other  aeriform  fluids.  The  probsrm 
of  determining  the  velocity  of  their  vibration*  was  solved 
by  Newton  and  Enter,  but  more  completely  bv  La- 
grange. The  theoretical  principles  relative  to  the"  pres- 
sure and  motion  of  elastic  fluids,  from  which  the  praeticl 
formula?  are  deduced,  were  established  by  Dankl  Ber- 
noulli, in  his  Hjfdrodtfnamiea  (1738);  but  have  been 
rendered  more  general  by  Navier  '  Mcm.de  C  Acad.  1«30). 
The  experiments  of  IVAubol'Son,  above  reforrtsi  r 
given  In  different  volumes  of  the  Annates  de  CJkimw  ( |«3G, 
l8*»,  1829).   See  Gas,  Remstancb,  Vapoub. 

PNEUMATIC  RAILWAY.   See  Railboad. 

PNEUMATO'MACHI.  (Or. tuuu*, spirit,  and  um\x. 
contest.)  In  Ecclesiastical  History,  a  name  of  reproach, 
given  by  the  orthodox  to  those  various  dassc-a  of  heretics 
who,  in  the  fourth  and  fifth  centuries,  impugned  the  di- 
vinity of  the  Holy  Ghost.   See  Macedonians. 

PNEUMATOSIS.  (Gr  t.  umrms,  /  inflate.)  Em- 
physema. A  collection  of  air  in  the  cellular  meTTibraue, 
rendering  the  part  tumid,  elastic,  and  crepitating  when 
pressed.  It  rarely  arises  spontaneously,  bat  generally 
from  some  wound  which  affects  the  lungs,  and  by  »  hu  a 
the  air  spreads  through  the  cellular  membrane.  In  sen* 
rare  cases  it  is  an  effect  of  certain  poisons. 

PNEUMOBRAN'CHIATES,  Pnrnmobranckinia 
(Gr.  rvtv^ui,  air,  piiis.)    A  name  applied  by 

Hunter  to  the  Pcrennibranchiate  reptiles  of  recent  soolo- 
gists  ;  and  by  Lamarck  to  an  order  of  Gastropodous  rooJ- 
liuks. 

PNEUMO*NIA,  or  PNEUMONITIS.  An  inflamma- 
tion of  the  lungs.  This  disease  generally  attacks  those 
of  robust  habit  after  exposure  to  the  cold  or  wet.  aad 
suppressed  perspiration  ;  it  is  sometimes  produced  bv  any 
inordinate  exertion  of  the  lungs.  Fever,  cough,  diflicxui 
breathing,  a  strong,  hard,  and  quick  pulse,  usher  in  the 
disease,  which,  if  neglected,  sometimes  proceeds  so  rapidly 
as  to  end  In  suffocation ;  it  may  also  prove  fatal  by  ter- 
minating in  suppuration  and  gangrene.  A  free  and  i ' 
dant  expectoration,  perspiration,  or  dii 
able  symptoms  of  its  termination  in  i 
bleeding  at  the  outset,  repeated,  however,  with 
circumspection,  local  bleeding,  purges 
of  calomel  and  antimony,  and  aft 
opium, 


THO'RAX.  (Gr. 
of  air  In  the 
POA.  (Gr.  trtNi,  gross.)  A  nune  given  by 
a  genus  of  grasses  of  considerable  extent,  and  very 
dant  in  the  pasturages  of  Europe.  One  of  the  common- 
est  of  all  weeds  Is  the  Poa  annua.  Poa  triviatis  and 
pr  at  etuis  are  other  species,  sown  extensively  as  a  pert 
of  the  artificial  pastures  and  Lawns,  which  are  now  com- 
monlj  made  with  picked  grasse*  instead  of"  hay  seeds.'* 
In  general,  they  appear  to  be  nutritious  and  agreeable  to 
cattle. 

POACHERS.   Set  Gams  Laws. 

POCO.  (Ital.)  In  Mualc,  a  word  frequently  prefixed 
to  another  to  lessen  the  strength  of  its  signification ;  as 
pact)  largo,  a  little  slow. 

PO'DAGRA.  (Gr.  rstv,  the  foot,  and  « txrxwrc  ) 
See  Gout. 
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PODESTA. 

PODESTA.  One  of  the  chief  magistrates  of  Genoa 
and  Venice  li  10  called. 

PODK'TIA.  (Gr.«r»f.n/«rf.)  The  stalk-like  elon- 
gations of  the  thallus,  which,  hi  certain  lichens,  support 
the  fructification,  a*  In  Cenomyce. 

PO'DICEPS.  (Gr.  divided  foot.)  A  genus  of  birds, 
corn m only  called  Grebes,  placed  in  the  order  of  Palmi- 
peds by  Curler,  but  forming  the  transition  from  the 
waders  to  the  swimmers  by  having  the  webs  of  the  toes 
Incomplete,  and  formed  by  a  scalloped  membrane,  as  in 
the  coot.  The  legs  are,  however,  placed  far  t>ack,  so  as 
to  render  them  efficient  organs  of  swimming,  while  their 
use  in  walking  on  dry  land  is  proportionally  deteriorated  ; 
the  feet  are  admirably  organised  for  propelling  the  body 
the  water ;  and  the  grebe,  which  dives  more  than 
i,  assists  the  feet  with  a  simultaneous  action  of  its 
i :  but  these,  like  the  pectoral  fins  of  fishes,  serve 
mainly  to  direct  and  vary  the  course  of  the  bird. 

FO'DIUM.  (Lat.)  In  Architecture,  the  part  in  an 
amphitheatre  projecting  over  the  arena,  above  which  it 
was  raited  about  12  or  15  feet:  In  this  part  sat  the  per- 
sonages  of  distinction.  The  word  is  also  used  to  signify 
a  balcony. 

PtE'CILE.  (Gr.)  A  celebrated  portico  or  gallery  at 
Athens,  where  Zeno  inculcated  hit  doctrines.  The  Pa*cile 
w  as  adorned  with  the  statues  of  gods  and  benefactors ; 
and  the  picture  of  Polygnotus,  so  well  known  to  the 
classical  reader,  which  represented  Miltiades  at  the  head 
of  the  1000  Greeks  at  the  battle  of  Marathon,  was  here 
suspended  for  ages. 

POS'CILOPODS.  Parcilopoda.  (Gr.  *r«aA«f.  varied, 
and  «uf.  a  foot.)  The  name  of  an  order  of  Entomo. 
»t  racous  Crustaceans,  including  those  which  have  feet  of 
different  forms  and  uses,  the  anterior  ones  being  ambu- 
latory or  prehensile,  the  posterior  branchial  and  natatory. 

POETRY.  (Gr.  r« >■--.-.  a  poem,  and  tc.yt.xt,  rtx»n. 
the  art  of  poetry  ;  from  «r«i«,  I  make,  according  to  Aris- 
totle, because  the  writers  of  each  different  class  of  poems, 
epic,  elegiac,  Ac,  were  said,  In  common  language,  to 
"  them;  and  called  ir»v*«w,  iXiyuovuH,  epic- 
,  undeLgy- makers.  De  Poet.  sec.  ill.)  To  pro- 
!  a  complete  and  satisfactory  definition  of  poetry  has 
hitherto,  unsuccessfully  attempted  by  writers  on 
taste,  and  by  poets  themselves.  A  popular  one.  sufficiently 
adapted  to  general  notions,  is  furnished  by  the  doyen  of 
living  critics.  Lord  Jeffrey  :— "  The  end  of  poetry  is  to 
please ;  and  the  name,  we  think,  is  strictly  applicable  to 
every  metrical  composition  from  which  we  derive  pleasure 
without  any  laborious  exercise  of  the  understanding." 
(Ed.  Rev.  xt.  p.  216.)  But.  in  the  first  place,  it  has  been 
truly  observed,  that  "  verse  is  the  limit  by  which  poetry 
is  bounded  :  it  is  the  adjunct  of  poetry,  but  not  its  living 
principle."—"  Poetry,"  says  Coleridge, "  is  not  the  proper 
antithesis  to  prose,  but  to  science.  Poetry  is  opposed!  to 
science^nd  prose  to  metre." — "The  proper  and  Immediate 
object  of  science  is  the  acquirement  or  communication 
of  truth ;  the  proper  and  immediate  object  of  poetry  is 
the  communication  of  immediate  pleasure."  In  the  next 
place.  Lord  Jeffrey's  definition  would  clearly  Include  bur- 
lesque composition.  Is  this  strictly  poetry  t  It  was  in- 
cluded, certainly,  in  their  rather  artificial  analysis  of 
poetry  by  ancient  critics :  in  the  Poetics  of  Aristotle  the 
rules  of  comic  composition  are  as  elaborately  laid  down 
as  those  of  any  other  species.  Yet  the  excitement  of  the 
ridiculous  is  altogether  of  a  different  nature  from  that 
produced  by  poetry  in  the  modern  sense  of  the  word : 
which  Is  necessarily  either  elevating.  Imaginative,  or 
tender.  And  this  it  does,  as  Coleridge,  with  a  true  poetical 
feeling,  has  described  It,  by  communicating  to  the  reader 
"  that  pleasurable  emotion,  that  peculiar  state  and  degree 
of  excitement,  which  arises  in  the  poet  himself  in  the  act 
of  composition."  ( Literary  I  i  mains.)  The  end  of  poetry, 
then,  appears  to  be  to  produce  intellectual  pleasure  by 
exciting  emotions  either  of  the  elevated  or  pathetic 
order.  But  in  what  mode  does  poetry  effect  this  ?  The 
sight  of  a  distressed  object  raises  tender  feelings ;  a  tale 
of  distress  doc*  the  same :  to  be  wltn<  »s  of  some  stupen- 
dous event,  or  great  natural  phenomenon,  elevates  them ; 
1  so  does  the  description  of  such.  Yet  this  tale  or  de- 
ls not  poetry.  Some  dramas,  almost  utterly 
of  poetical  merit,  retain  a  hold  on  theatrical 
s  merely  because  they  arc  transcripts  of  painful 
actually  occurring  in  domestic  life.  But  these  are 
oetry,  although  constantly  mistaken  for  it.  So 
the  mere  narration  of  a  grand  and  surprising  cir- 
e  Is  not  poetry,  however  akin  to  poetical  the 
emotion  ft  inspires.  Few  passages  in  poetry  retain  a 
greater  hold  on  the  imagination  than  the  well-known 
accounts  of  Napoleon  amidst  the  fires  of  Moscow,  or  the 
sack  of  Rome  by  Bourbon,  or  the  execution  of  Charles 
the  First,  or  mere  descriptions  of  the  Alps  or  Niagara : 
the  most  prosaic  writer  who  treats  these  subjects,  if  he  I 
only  adhere  to  truth  and  bring  out  its  striking  particulars, 
mot  fail  of  producing  an  effect  which  may  be  termed, 
regards  the  reader,  poetical ;  but  not  by  the  employ  - 
i  of  poetry.  This  consideration  leads  us  to  Its  great 
It  is  essentially  a  creative  art:  its  opera-  | 


POETRY. 

tion  is  "  making,"  not  transcribing.  "  Imitation  "  It  ts, 
as  Aristotle  defines  it ;  not  because  it  copies,  but  because 
it  has  its  model  in  nature,  and  can  never  depart  far  from 
It  without  losing  its  character.  Lord  Bacon  explains  this 
by  saying,  that  poetry  '*  doth  raise  and  erect  the  mind, 
by  submitting  the  shows  of  things  to  the  desire  of  the 
mind."  The  imagination  alters  these  "  shows  of  things  " 
by  adding  or  subtracting  qualities ;  and  poetry  produces 
to  view  the  forms  which  result  from  the  operation. 

But  Lord  Jeffrey  goes  on,  in  the  passage  which  has 
been  already  quoted,  to  give  an  analysis  of  the  elera 
of  poetical  pleasure,  which  appears  to  us  singularly  < 
and  accurate.  "  This  pleasure  may,  in  general,  be  ana- 
lysed into  three  parts  :  that  which  we  receive  from  the 
"  ;ment  of  passion  or  emotion  ;  that  which  Is  derived 
the  play  of  imagination,  or  the  easy  exercise  of 
reason ;  and  that  which  depends  on  the  character  and 
qualities  of  the  diction."  The  two  first  are  the  vital  and 
primary  species  of  poetical  delight.  And  this  analysis 
may  lead  us  to  consider  the  faculties  by  the  exercise  of 
which  these  several  pleasures  are  produced,  —  faculties 
widely  different,  yet  all  poetical ;  some  of  them  more 
and  some  less  essential  to  the  production  of  poetical 
pleasure ;  some  less  and  some  more  conspicuous  In  dif- 
ferent poets ;  all  united  In  hardly  any. 

I .  Imagination  is,  emphatically,  the  great  poetical  faculty. 
It  Is  "  the  first  moving  or  creative  principle  of  the  mind, 
which  fashions  out  of  materials  previously  existing  new 
materials  and  original  truths."  It  Is  "  a  complex  power. 
Including  those  faculties  which  are  called  by  metaphy- 
sicians conception,  abstraction,  and  judgment :"  the  first 
enabling  us  to  form  a  notion  of  objects  of  perception  and 
knowledge ;  the  second  "  separating  the  selected  mate- 
rials from  the  qualities  and  circumstances  which  are  con- 
nected with  them  in  nature ; "  the  third  selecting  the 
materials.  (Stewart :  see  the  article  "  Poetry  "  in  the 
Encycl.  Britannica.)  Its  operations  are  most  various, 
and  it  exhibits  itself  in  poetry  in  very  different  degrees 
and  forms.  It  may  shine  here  and  there,  chiefly  in  com- 
parison, or  In  bold  and  pleasing  metaphor,  breaking  the 
chain  of  a  narrative,  as  In  Homer  and  the  i 


of  most  nations ;  it  may  hurry  image  on  Image,  c 


only  by  those  exquisite  links  of  thought 
sent  in  the  mind  of  the  poet,  In  daring,  compressed, 
rapid  language,  as  If  language  were  inadequate  to  its  ex- 
pression, as  in  the  inspired  prophets,  In  AEschylus,  and 
often  in  Shakspcare  ;  it  may  predominate  in  entire  sus- 
tained conceptions,  grasping  at  general  features,  as  In 
Milton  ;  it  may  cling  more  closely  to  the  "  shows  of 
things."  dwelling  in  particulars,  reproducing  with  start- 
ling vividness  Images  little  altered,  graphic,  and  minute, 
as  in  Dante ;  and  here  It  often  approaches  to  fancy. 
Imagination,  combined  in  a  greater  or  less  degree  with 
thought  or  reflection,  but  with  little  of  the  other  poetical 
qualities,  produces  a  kind  of  poetry  which  suits  the  taste 
of  a  refined  and  thoughtful  class,  but  has  little  hold  on  the 
general  mind  ;  departing  too  widely  from  Milton's  rule 
In  being,  if  simple,  neither  "  sensuous  nor  passionate," 
of  whlcn  striking  examples  may  be  found  in  Wordsworth, 
and  sometimes  in  Goethe,  a  writer  of  a  very  different  cast. 

3.  No  distinction  has  given  critics  more  trouble,  In  the 
way  of  definition,  than  that  between  imagination  and 
fancy.  "  Fancy,"  it  has  been  said,  "  is  given  to  beguile 
and  quicken  the  temporal  part  of  our  nature ;  imagination 
to  incite  and  support  the  eternal."  —  "The  distinction 
between  fancy  and  imagination,"  says  another,  "  is  sim- 
ply that  the  former  altogether  changes  and  remodels  the 
original  idea.  Impregnating  it  with  something  extraneous ; 
the  latter  leaves  it  undisturbed,  but  associates  it  with 
things  to  which  In  some  view  or  other  It  bears  a  resem- 
blance." Now  the  latter  is  an  operation  of  thought,  wit, 
or  judgment ;  and  this  perhaps  will  lead  us  to  a  right 
conclusion.  The  poetry  of  true  fancy  is  merely  that  of 
imagination  "  at  a  lower  point  of  excitement,  or  em- 
ployed on  less  elevated  subject  matter.  The  poetry  of 
the  Midsummer  Sight's  Dream,  for  Instance,  may  be 
termed  either  imaginative  or  fanciful  with  equal  cor- 
rectness. But  there  is  also  a  spurious  fancy,  the  offspring 
of  a  quick  wit.  adopting  poetical  diction  :  are  we  wrong  in 
calling  this  the  real  quality  of  one  of  the  most  charming 
of  modern  poets,  whose  wit  is  very  nearly  allied  to  Ima- 
gination, j  et  not  the  same,  —  Thomas  Moore  ? 

3.  Lord  Jeffrey,  as  we  have  seen,  associates  with  the  plea- 
sure of  imagination  that  derived  from  "  the  easy  exercise 
of  reason."  This  Is  produced  chiefly  by  the  faculties  of 
thought,  wit,  and  reflection.    It  may  Indeed  be  doubted 


of  thought,  however  energetic 
t  poetical  diction,  is  really  poe- 


whether  the  exj 
and  acute,  clad  In  current  . 

try.  Certainly  it  is  so,  if  at  all,  In  a  very  inferior  degree 
to  that  of  the  imagination.  And  yet  whe  i  we  reflect  how 
much  of  the  pleasure  which  we  derive  from  verse  is  of 
this  kind,  how  many  of  the  greatest  names  in  the  history 
of  poetry  are  distinguished  for  this  alone,  and  that  one 
great  literary  nation  (the  French)  seems  to  have  placed 
Us  idea  of  poetry  entirely  in  the  expression  of  thought 
and  feeling,  and  chiefly  the  former,  we  can  scarcely 
an  important  place.  It 
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shape*..  It  appear*  In  the  form  of  witty  or  acute  con* 
ceits.  as  In  Donne  and  Cowley,  and  many  French  and 
Italian  poet- ;  nearly  allied  to  that  spurious  fancy  of 
which  we  have  spoken.  It  lighten*  in  dashes  of  high- 
minded  indignation  or  keen  sarcasm  In  Juvenal ;  assumes 
a  still  loftier  moral  tone  in  Persius.  and  often  in  Drydcn, 
mixed  with  grave,  energetic,  powerful  reflection.  It 
takes  the  easier  tone  of  acute  knowledge  of  the  wars  of 
man,  and  light  satire,  in  the  pages  of  Horace,  and  en- 
livens the  charming  narrative  of  Ariosto.  It  often  as- 
sumes a  rhetorical  character,  as  in  Corneille  and  Lucan. 
There  it  a  trivial  experiment  by  which  the  difference 
between  this  and  imaginative  po 


ve  poetry  may  be  tested, 
both  into  t>ru*e  ■  the  latter  retains  its  poetical 
;  the  former  seems  to  lose  It. 
» 4  The  expression  of  passion,  sentiment,  or  pathos,  is 
the  most  common  and  universal  of  all  sources  of  poe- 
tical pleasure.  It  is  the  very  soul  of  all  early  and  simple 
poetry;  it  pervades  no  less  that  of  the  moat  civilized 
communities.  Yet  this  class  of  poetry  is  less  truly  and 
emphatically  poetical  than  the  imaginative;  although 
more  popular.  The  pleasure  occasioned  by  it  is  of  a 
mixed  nature :  it  arises  from  the  excitement  of  peculiar 
sympathies,  not  produced,  but  heightened  only,  by  the 
form  In  which  that  excitement  Is  conveyed.  This  is  the 
reason  why  mere  popularity  is  not  a  test  of  the  excellence 
of  poetry.  The  uncritical  reader  calls  that  the  best  poe- 
try by  which  he  is  best  pleased.  Devotional  poetry,  for 
instance,  appeals  to  an  elevated  and  universal  class  of 
sympathies ;  and  on  this  account  often  passes  for  worth 
more  than,  as  poetry,  it  really  Is.  The  higheat  attribute 
of  a  poet,  in  this  branch  of  the  poetical  faculty,  Is  a  sen- 
sibility to  all  the  springs  of  our  passions,  joined  with  the 
art  of  expressing  it ;  these,  when  united  with  that  power 
of  personification  which  Is  more  peculiarly  the  dramatic 
faculty,  produce  the  drama  in  its  highest  and  noblest 
shape,  such  as  it  is  exhibited  by  Shakupeare,  and  by  him 
alone.  But  the  power  of  giving  language  to  the  senti- 
ments of  any  common  and  elevated  passion  is  by  itself  a 
great  poetical  merit.  The  passion  of  love  It  the  staple  of 
numberless  bards.  The  passion  for  war  or  conflict,  un- 
happily natural  to  man,  is  a  source  of  poetry :  it  Is  im- 
possible not  to  perceive  in  Homer  and  Scott,  Indcpcn. 
dently  of  their  art  of  narration  and  energy  of  description, 
an  exultation  In  the  animal  excitement  of  the  Imaginary 
battle,  the  certammis  gamtia  of  the  savage  Attila,  pecu- 
liarly and  intensely  poetical.  The  sentiment  of  self-love, 
the  natural  propensity  to  exhibit  self  to  self  in  a  romantic 
or  elevated  point  of  view,  forms  a  great  part  of  the  charm 
of  such  a  muse  as  that  of  Byron.  Again,  independently 
of  the  direct  expression  of  feeling,  there  is  In  somo  poets 
a  general  colouring  derived  from  it,  thrown  as  a  light  veil 
over  all  the  objects  presented,  which  is  a  singularly  at- 
tractive attribute.  Such  Is  the  "' 
tenderness  which  shades  the 

inltnLVo^^^a^oUme,•Pe^haP•• 
in  mat  oi  i  aaso. 

These  are  the  more  strictly  subjective  qualities  of  true 

There  are  others,  of  a  more  objective  character. 


POINTS  OF  THE  COMPASS. 

proportion  Is  derived  from  simple  beauty  and  felicity  of 
diction  ;  through  a  whole  range  of  ill-chosen  subject?, 
always  graceful,  always  equable,  and  as  nearly  approach- 
ing to  faultlcssness  aa  human  skill  can  construct. 

8.  Lastly,  we  must  not  omit  the  pleasure  of  melody  :  not 
essential  to  poetry,  since  there  may  be  poetry  without 
verse ;  not  always  a  merit  of  the  poet's  own,  since  much 
depends  on  the  language.  —  and  a  Greet  or  Italian  poet, 
ceteris  paribus,  will  ever  he  preferable  to  i 


German' one.  on  this  account  alone  ;  but  a  grace  which 
heightens  the  charm  of  the  noblest  poetry. 
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&.  The  dramatic  faculty,  of  which  we  have  already 
spoken,  seems  to  consist  in  acute  powers  of  observation  of 
the  varieties  of  human  character,  together  with  the  rarer 
power  of  delineating  it  with  such  force  as  to  bring  the 
imaginary  person  dUtinctly  before  the  reader.  It  is  the 
wonderful  and  unique  characteristic  of  Shaktpeare,  In 
whom  all  individuality,  as  has  been  often  observed,  seems 
absolutely  lost.  If  we  are  to  look  for  a  second  to  Shak- 
speare  In  this  high  faculty,  we  shall  find  him,  among  poets, 
only  in  Scott.  But  It  Is  a  power  often  much  developed 
in  writers  who  are  not  poets  in  any  sense,  such  as  Le  Sage 
and  De  Foe. 

6.  The  descriptive  faculty  is  of  the  same  kind  ;  that  of 
bringing  the  objects  of  external  nature,  or  passing  scene* 
of  whatever  sort,  vividly  before  the  render's  fancy.  When 
the  objects  or  scene*  *o  represented  are  such  as  the 
pointer  might  choose  with  advantage  for  the  exercise  of 
his  art,  the  faculty  Is  properly  termed  picturesque ; 
though  that  word  Is  often  of  a  looser  acceptation.  It  is 
obvious  that  this  also  is  a  faculty  common  to  poets,  with 
many  others  who  are  not  so ;  but  sustained  energy  of 
description,  as  in  Homer,  forms  a  magnificent  ground 
work  for  strictly  poetical  ornament.  In  the  poetry  of 
modern  time*,  especially  in  this  country,  and  In  Germany, 
the  description  of  external  nature  has  been  made  sub- 
servient to  the  purposes  of  imagination  and  reflection  by 
writers  of  high  genius  ;  and  this  combination  peculiarly 
characterises  the  taste  of  the  age. 

7.  Lord  Jeffrey  ranks  last  the  pleasure  derived  from  dic- 
tion, a*  of  a  secondary  order  ;  which  It  undoubtedly  is, 
and  yet  almost  essential.  The  highest  poetry,  without 
beauty  of  style,  is  rarely  or  never  popular.  We  have  no 
spare  to  characterise  minutely  this  poetical  quality  ;  but, 
by  way  of  example.  It  may  suffice  to  observe,  that  Virgil 
t»,  perhsns^  of  all  poet*,  he  of 


POI'NDING.  In  Scottish  Law.a  specie*  of  dil 
(i.e.  process),  whereby  the  property  of  thedebtor'* 
able*  is  transferred  to  the  creditor.  Poinding*  are 
real  or  personal ;  the  former  affecting  the  debtor's  : 
ables  on  the  land*  to  which  the  debt  attaches,  the 
hi*  moveables  generally.  The  effect  of 
to  give  the  user  of  it  right  to  the  rent*. 

POINT.    A  steel  instrument  used  by 
tracing  the  work  on  a  copper- plate. 

Point.    In  Heraldry,  an  ordinary  somewhat  resem- 
bling the  pile  (see  Pile),  but  issuing  from  the  base  of  the 
escutcheon  instead  of  the  chief :  seldom  used  : 
but  frequently  In  foreign  armories. 

Point.  In  Music,  a  character  used  by  many  instead 
of  the  dash,  it*  chief  use  being  to  distinguish  those  note* 
from  which  an  intermediate  effect  is  required  dissimilar 
to  the  dash. 

POINT  BLANK,  in  Gunnery,  denote*  the  position 
of  the  gun  when  pointed  so  that  its  axis  Is  parallel  to  the 
horison.  Pomi-olank  range  Is  the  distance  to  which  a 
•hot  fired  in  "the  point-blank  or  horizontal  direction  U 
carried. 

POI'NTING,  in  Artillery,  denote*  placing  the  gun 
so  as  to  give  the  shot  a  particular  direction.    This  is 
usually  done  by  help  of  the  gunner's  quadrant  or  Irtrl 
See  Ltvu.. 

POINTS.  Small  flat  pieces  of  cordage  put  through  the 
•ails  in  horizontal  rows,  for  the  purpose  of  reefing  then-. 

POINTS  OF  SUPPORT,  In  Architecture,  are  the 
collected  areas  on  the  plan  of  the  pier*,  wall*,  column*, 
Ac,  upon  which  an  edifice  rest*,  or  by  which  it  b  sup. 
ported.  It  is  evident  that  the  smaller  their  total  area, 
compared  with  the  superficies  of  the  whole  building,  the 
greater  I*  the  skill  exhibited  by  the  architect ;  and  this 
for  many  reasons,  not  the  least  whereof  is  the 
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POINTS  OF  THE  ESCUTCHEON. 

magnetic  needle  is  suspended.  A  diameter  of  the  circle 
being  drawn  to  represent  the  meridian,  or  north  and 
south  direction*,  and  another  at  right  angles  to  it  to 
represent  the  directions  east  and  west,  the  circle  is  thus 
divided  Into  four  quarters,  each  of  which  is  subdivided 
into  eight  equal  parts,  so  that  the  whole  circle  is  divided 
into  thirty-two  equal  parts  ;  and  the  points  of  division  arc 
termed  the  points  of  the  compass.  Each  has  a  particular 
name,  indicating  Its  place  with  reference  to  the  four 
principal  or  cardinal  point*  :  namely,  the  north,  south, 
cast,  and  west  points.   See  Compass. 

POINTS  OF  THE  ESCUTCHEON,  in  Heraldry, 
are  nine.  These  are  marked  by  letters  in  the  cut  at- 
tached to  the  article  Heraldry,  which  is  copied  from 
those  in  the  ordinary  English  works  on  the  elements  of 
the  science.  They  are — A ,  dexter  chief ;  B,  middle  chief ; 
C,  sinister  chief  (Fr.  chef,  head);  D.  honour 


POLARIZATION  OF  LIGHT. 


»OI'SON.  (Ft. poison.)  A  substance  which  disturbs, 
suspends,  or  destroys  one  or  more  of  the  vital  functions. 
Poisons  are  classified  by  Orfila  under  the  four  heads  of 
Irritant*.  Narcotics,  Narcotico-acrids,  and  Putrefiants  or 
Septic*.    See  Toxicology. 

POISON- FANG.  The  superior  maxillary  teeth  of 
certain  species  of  serpents  are  so  called  ;  which,  besides 
the  cavity  for  the  pulp,  appear  to  be  perforated  by  a 
second  longitudinal  can.il,  which  is  open  at  both  ends, 
and  receives  at  that  next  the  base  of  the  fang  the  termi- 
nation of  the  duct  of  the  poison-gland.  The  tooth  es- 
sentially consists  of  a  narrow  and  thin  plate,  bent  upon 
itself  lengthwise,  and  with  the  approximated  margins 
adherent  together.  In  some  poison-fangs  the  line  of 
adhesion  is  visible  along  the  convex  side  of  the  tooth. 

There  is  generally  but  one  poison-fang  on  each  max- 
illary bone,  as  in  the  viper  and  naia ;  but  sometimes 
there  area  few  additional  teeth  behind  the  principal  fang. 
The  fang  ordinarily  lies  recumbent ;  but  when  the  serpent 
designs  to  strike  with  this  weapon,  It  Is  erected  by  a 
rotatory  movement  of  the  jaw,  and  the  poison-gland  is 
at  the  same  time  compressed  and  emptied  of  its  secretlou, 
•  Inch  1*  injected  through  the  hollow  fang  into  the  wound. 

POISON- GLAND.  Those  glands  which  secrete  an 
acrid  or  venomous  liquor,  which  is  conveyed  along  an 
instrument  capable  of  inflicting  a  wound,  are  so 
The  glands  at  the  sides  of  the  head  of  poison, 
pent  a,  those  at  the  base  of  the  hollow  Jaws  of  the 
peu>.  at  the  aculeated  tail  of  the  scorpion,  commu- 
wtth  the  sting  of  the  bee  or  the  spur  of  the 


lynehus,  are  examples. 
POLA'CCA.   A  peculiar  vessel  with  three  masts, 
vi gated  chiefly  in  the  Levant  and  other  ports  of  the  Me- 


POLAI'RF. 


A  peculiar  rig  of  a  vessel,  having  pole 
no  tops,  ami  sometimes  no  crosstrecs, 


pecul 

id  sometimes  no  crosstrecs,  whereby 
the  yard  and  sail  are  lowered  almost  close  down  to  the 
yard  next  below. 

POLAR.  Having  reference  to  poles  ;  as  polar  cireiet, 
P>Ltr  regions,  polar  projection,  Ac. 

POLA'RITY.  In  Physics,  that  property  of  bodies 
in  consequence  of  which,  when  at  liberty  to  move  freely, 
they  arrange  themselves  In  certain  determinate  directions, 
or  point,  as  it  were,  to  given  poles.  Thus,  an  iron  bar  ac- 
quires polarity  by  magnetism,  and,  when  suspended  from 
a  tingle  point,  arranges  itself  in  the  direction  of  the  mag- 
netic meridian,  or  points  to  the  magnetic  poles  of  the 
earth.  When  light  is  supposed  to  consist  of  material 
particles  emitted  from  the  sun,  it  is  necessary,  in  order 
to  explain  certain  phenomena  of  optics,  to  assume  that 
the  particles  are  endowed  with  polarity .  which  merely 
•.'.-nine*  that  the  opposite  sides  i  t  n  particle  have  dif- 
ferent physical  properties.  See  Polarization. 
PO'LARIZA'TION  OF  LIGHT.  Light  which  has 
i  certain  reflexions  or  refractions,  or  been  sub- 
to  the  action  of  material  bodies  In  any  one  of  a 
iber  of  ways,  acquires  a  certain  modification,  in 
of  which  it  no  longer  presents  the  same  phc- 
of  reflexion  and  transmission  as  light  which  has 
"  to  such  action.  This  modification  Is 
the  polarisation  of  light;  Its  rays  being  supposed. 
_  to  particular  theoretical  views,  to  have  acquired 
piles  (WloOm:  magnet),  oroides  with  0P£*^  Properties. 

'chiefly "n  UiVfolioiiing :- L  By  Kflexleai^sTa 
gie  from  the  surfaces  of  transparent  media,  as 
glass,  water,  &c  2.  By  transmission  through  crystals 
possessing  the  property  of  double  refraction.  3.  By 
transmission  through  a  sufficient  number  of  transparent 
onerysLallised  plates  placed  at  proper  angles.  4.  By 
transmission  through  a  number  of  other  bodies  Iniper- 
sVi-tly  crystallised,  as  agate,  mother  of  pearl,  Jlcc.  The 
fuilowini'  experiment  will  serve  to  illustrate  the  first  of 
i*5 


these  modes,  and  also  give  a  clear  Idea  of  the  difference 
between  common  and  polarised  light. 
Let  A  and  B  be  two  metallic  or  pasteboard  tubes,  open 

at  both  ends,  and  fitting  into 
each  so  as  to  turn  stifliy. 
Into  each  of  these  let  a  piece 
of  polished  glass.  M.  N.  hav- 
/  ing  one  of  its  sides  rough- 

ened, and  blackened  with 
melted  pitch  or  black  varnish  so  as  to  destroy  its  internal 
reflexion,  be  fixed  hi  such  a  position  that  its  i 
an  angle  of  33  degrees  with  the  axis  of  the  I 
tubes  now  be  placed  so  that  the  light  from  the  i 
luminary,  tailing  on  the  plate  M,  shall  be  i 
the  axis  ;  and  let  the  tube  A  be  fixed  in  that  . 
light  which  traverses  the  axis  of  the  tube  will  fall  on  the 
plate  N,  from  which  it  will  be  again  rel 
be  received  by  the  eye.  or  on  a  screen.  The  an 
being  thus  arranged,  let  the  tube  B  be  turned  round 
within  A,  carrying  with  it  the  reflector  N.  which  In  its 
revolution  will  alwavs  preserve  the  same  inclination  to 
the  axis  of  the  tube ;  and  the  ray  of  light  reflected  from 
N  will  describe  a  conical  surface.  Now,  on  attending  to 
the  ray  reflected  from  N,  it  will  be  observed  in  the  course 
of  the  revolution  constantly  to  vary  in  intensity :  at  two 
opposite  points  it  will  acquire  a  maximum  of  Intensity ; 
and  at  other  two  opposite  points,  intermediate  between 
these,  it  will  entirely  disappear.  On  comparing  the  po- 
sitions of  the  reflecting  planes  at  the  occurrence  of  these 
phases,  It  will  be  found  that  the  intensity  of  the  light  is 
greatest  when  the  plane  N  is  pmratM  to  M,  and  that  there 
is  no  reflexion  from  N  when  the  two  planes  are  at  right 
angles.  It  thus  appears  that  a  ray  of  light  reflected  from 
the  surface  of  glass  at  this  particular  angle  of  33°  is  in- 
capable of  being  reflected  a  second  time  from  a  similar 
surface,  perpendicular  to  the  former,  at  an  equal  angle  of 
incidence.  This  property  is  expressed  by  sayiug  that  the 
light  reflected  from  M  is  polarized  in  the  plane  of  re- 
flexion. It  has,  in  fact,  acquired  some  property  or  modi- 
fication, in  virtue  of  which,  while  it  preserves  the  power 
of  being  again  refected  in  the  same  plane.  It  ceases  to  bo 
subject  to  the  ordinary  law  of  reflexion  in  a  perpendicular 
plane. 

It  the  ray  reflected  from  M,  instead  of  being  received 
on  a  second  reflecting  surface  N,  be  thrown  upon  a 
crystal  of  Iceland  spar,  or  any  doubly  refracting  crystal, 
so  placed  that  its  principal  plane  (i.e.  the  plane  passing 
through  the  direction  of  the  ray  and  the  shorter  diagonal 
of  the  rhombus)  Is  parallel  to  the  plane  of  reflexion  M, 
then  there  will  only  be  a  single  refraction  ;  the  extraor- 
dinary ray  will  disappear,  and  the  ordinary  ray  alone  be 
produced.  But  If  the  face  of  the  crystal  be  turned  round 
90°,  the  phenomena  are  reversed ;  the  extraordinary  ray 
alone  is  produced,  and  the  ordinary  one  disappears.  The 
light,  therefore,  in  consequence  of  its  reflexion  from  the 
surface  M,  ceases  to  obey  the  same  laws  of  double  re- 
fraction as  ordinary  light.  ^ 

When  the  ray  reflected  from  M  Is  received  perpendicu- 
larly on  a  tourmaline  plate,  it  will  present  different  phe- 
nomena of  transmission  according  to  the  position  of  the 
axis  of  the  plate,  that  is,  the  axis  of  the  crystal  from  which 
the  plate  was  cut.  If  the  axis  Is  parallel  to  the  reflecting 
plane,  the  whole  of  the  light  will  be  transmitted  through 
the  plate  ;  but  if  the  plate  be  turned  round  in  its  own 
plane  until  the  axis  becomes  perpendicular  to  the  re- 
flecting plane,  no  portion  of  the  light  will  be  transmitted. 

From  these  experiments  it  appears  that  light  polarised 
by  reflexion  possesses  the  following  characters,  which  are 
invariably  found  to  belong  to  all  polarized  light.  In  what- 
ever way  the  polarisation  may  nave  been  produced :  

1 .  It  is  incapable  of  being  reflected  by  polished  transparent 
bodies  at  certain  angles  of  Incidence,  and  in  certain  po- 
sitions of  the  plane  of  incidence.  2.  It  is  Incapable  of 
undergoing  division  Into  two  equal  pencils  by  double  re- 
fraction, in  positions  of  the  doubly  refracting  bodies  In 
which  a  ray  of  ordinary  light  would  be  so  divided.  3.  It 
is  incapable  of  being  transmitted  by  a  plate  of  tourmaline 
when  incident  perpendicularly  upon  it,  in  certain  po- 
sitions of  the  pi  tie  ;  and  Is  readily  transmitted  by  it  In 
certain  other  positions,  at  right  angles  to  the  former. 

The  polarization  of  light  by  reflexion  is  only  effected 
completely  when  the  light  falls  on  the  reflecting  surface 
at  a  particular  angle ;  and  it  has  been  mentioned  that,  in 
the  case  of  glass,  the  angle  which  the  direction  of  the  ray 
must  make  with  the  surface  is  about  33°,  or  the  angle  qf 

be  57o, 


incidence  (the  complement  of  the  former) 
in  round  numbers.    This  angle  is  called  the 
angle.    It  is  different  for  different  substances  ; 


Brewster  found  t 
lowing  remarkably  simple  and  beautiful  relation  to 
In  all  cases  between  the  polarising  angle  and  the 
tlvc  power  of  the  medium,  vis —  The  tangent  0/  the  po- 
larizing angle  for  any  medium  it  the  index  qf  refraction 
belonging  to  that  medium. 

Alf  reflecting  substances  arc  capable  of  polarizing  light 
If  incident  at  proper  angles ;  but  metallic  bodies,  aad 
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POLARIZATION  OF  LIGHT. 

of  very  high  refractive  power,  like  the  diamond, 
appear  to  do  so  only  imperfectly,  the  reflected  raj  not 
entirely  disappearing  in  circumstance*  when  a  perfectly 
polarized  ray  would  be  completely  extinguished. 

When  light  is  reflected  at  an  angle  greater  or  leu  than 
the  pnlariz ing  angle,  it  is  partially  polarized.  A  second 
reflexion  in  the  same  plane  renders  the  polarization  more 
complete;  and,  by  repeating  the  reflexions  a  sufficient 
number  of  times,  ft  may  be  polarised  at  any  angle  of  in- 
cldencc. 

The  second  method  of  effecting  the  polarization  of 
light,  above  mentioned,  is  by  transmission  through  doubly- 
refracting  crystals.  When  a  ray  of  common  light  u 
separated  into  two  by  double  refraction,  both  the  pen- 
cils,  at  their  emergence  from  the  crystal,  are  found  to  be 
completely  polarized ;  but  in  different  planes,  at  right 
angles  to  each  other.  This  mar  be  proved  by  receiving  I 
them  on  a  reflecting  surface  at  the  notarizing  angle,  or  by 
examining  them  through  a  plate  of  tourmaline,  or  by  in-  j 
tei  posing  a  second  crystal  also  having  the  power  of  double 
retraction  ;  and  in  all  caves  each  pencil  will  exhibit  the 
same  phenomena  as  light  polarized  by  reflexion.  Let  a 
rav  of  light  fall  on  a  rhomboid  of  Iceland  spar,  it  will  be 
separated  into  two,  of  which  call  O  the  ordinary  ray  and 
K  the  extraordinary  ray.  Let  both  pencils  be  received 
on  a  second  rhomboid,  and  the  following  phenomena  will 
be  observed.  When  the  rhomboids  are  in  similar  po- 
sition*, or  have  their  homologous  faces  parallel,  neither 
of  the  pencil*  will  be  separated  by  the  second  crystal ;  but 
O  will  produce  only  an  ordinary  ray,  and  K  only  an  ex- 
traordinary ray.-  On  turning  the  second  cry»tal  round 
through  an  angle  of  uno,  O  produces  only  an  extra- 
ordinary ray,  and  B  only  an  ordinary  ray.  In  interme- 
diate positions,  each  pencil  Is  separated  by  the  second 
crv-tal  Into  two,  In  the  same  manner  as  ordinary  light. 
This  experiment,  which  was  first  made  by  Huygens,  and 
accurately  described  by  him,  may  be  made  as  follows  :  — 
Take  two  pretty  thick  rhomboids  of  Ireland  spar,  and 
Uv  them  down  (the  one  over  the  other)  on  a  sheet  of 
white  paper,  having  a  small  and  well-defined  black  spot 
on  it-  When  the  rhomboids  are  so  placed  that  their 
homologous  sides  are  parallel,  the  spot  will  be  seen  double 
through  thecombined  crystals,  as  if  they  formed  one  pie>ce; 
bo:h  image*  will  be  equally  bright,  and  the  line  which 
joins  them  will  be  parallel  to  the  principal  sections  of  the 
crystals.  This  i>  shown  at  A  in  the  figure  below.  If  we 
now  turn  round  the  upper  crystal  In  the  horizontal  plane 
from  left  to  right,  two  new  faint  images  will  make  their 
appearance,  as  a'  Ft.  Continuing  to  turn,  the  four  images 
will  be  all  c«pially  luminous,  a*  at  C,  w  here  the  crystal 
h  i*  lw»en  turned  45°.  As  the  rotation  proceeds,  the  two 
original  images  become  extremely  faint,  as  at  D.  Wheu 
the  crystal  has  been  turned  '.\  °.  there  w  ill  again  be  only 
two  images,  as  at  1  :  two  new  faint  images  will  again  ap- 
pear at  1".  At  G.  where  the  anglcof  rotation  is  three  quad- 
rants,  the  tour  will  lie  agnin  equally  bright ;  farther  on 
at  II  they  will  become 
unequal ;  and  at  1,  when 
the  revolution  is  pre- 
cisely  l*i",  they  will  all 
coalesce  into  one  bright 
sp>t.  From  all  the«e  appearance*  it  follows  that  the 
ordinary  ray  is  polarized  in  the  principal  plane  of  the 
rry-t.il.  and  the  extraordinary  ray  in  a  plane  perpendicu- 
lar to  the  principal  plane. 

The  phenomena  produced  by  the  polarization  of  light 
are  among  the  most  splendid  and  singular  In  the  whole 
r-utue  of  physical  science.  Thev  lay  open  many  new 
views  of  the  constitution  of  natural  bodies,  and  their  ex- 
planation constitutes  the  principal  part  of  the  theory  of 
light  The  general  explanation,  according  to  the  New- 
tonian theory  of  emission,  is  this  :  —The  molecular  forces 
of  the  crystal,  acting  on  the  particles  of  light,  give  them  a 
rotatory  motion  round  their  centres  of  gravity,  till  their 
axes  assume  certain  determinate  positions,  after  which 
they  remain  at  rest.  There  are,  however,  cases  In  which 
the'  luminous  particles,  in  traversing  the  crystal,  assume 
no  fixed  position,  but  oscillate  about  their  centres  of  gra- 
vity in  regular  periods,  termed  by  Newton  fits;  and  there 
arc  even  cases  in  which  It  Is  necessary  to  suppose  that 
they  are  endowed  with  a  continuous  rotation.  In  giving 
a  rational  account  of  these  complicated  phenomena,  ana 
reducing  them  to  calculation,  the  followers  of  the  undu- 
latory  theory  have  been  more  successful,  and  the  whole 
are  connected  and  explained  by  a  simple  hypothesis,  which 
may  be  enunciated  as  follows :  — 

"Common  light  consists  of  undulations  in  which  the 
vibrations  of  each  particle  are  in  the  plane  perpendicular 
to  the  wave's  motion.  The  polarization  of  light  is  the 
resolution  of  each  vibration  into  two,  one  parallel  to  a 
given  plane  passing  through  the  direction  of  the  wave's 
motion,  and  the  other  perpendicular  to  that  plane,  which 
become  in  certain  cases  the  origin  of  waves  that  travel  in 
different  directions.  When  we  are  able  to  separate  enc 
of  these  from  the  other,  we  say  that  the  light  of  each  is 
polarised.  When  the  resolved  vibration  parallel  to  the 
plane  is  preserved  unaltered,  and  that  perpendicular  to 
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in  a  given  ratio  (or  vice  vers!  . 
it,  we  say  that  the  light  is  rar 
tially  polarized."  (Airy's  Mathematical  Tracts.  t>.  Of  ) 
The  polarization  of  fight  bv  reflexion  was  accidental*, 
discovered  by  Malus,  a  French  engineer  otneer,  in  «v 
year  1810;  and  the  phenomena,  which  appeared  the  mat 
remarkable  of  any  that  had  yet  been  observe 
account  of  their  splendour  and  their  intimate  i 
with  the  more  interesting  parts  of  physical  optics  and  Ibr 
theory  of  light,  soon  began  to  be  studied  with  great  car? 
and  lobe  varied  in  every  possible  way,  by  Malus  hiwset 
by  Blot,  Arago,  Dr.  Young,  See  beck.  Sir  David  Brew- 
ster, Sir  John  Ilerschel.  and  many  others.  But  the  in- 
dividual who  beyond  all  doubt  contributed  most  to  concert 
them  with  theory,  and  to  show  their  mutual  relation!  ar«a 
dependencies,  was  F'resnel.  whose  success  in  demi>s 
them,  by  a  priori  reasoning,  from  the  principle*  of  te* 
unduiatory  hypothesis  of  light,  was  so  complete  as  to 
place  the  evidence  of  the  truth  of  that  theory  on  ala 
the  same  footing  of  credibility  ns  that  of  gravitation  rWi 
Analogous  phenomena  to  those  of  the  polarization  •  ' 
light  have  been  found  to  belong  also  to  radiant  hm. 
I'rofes-oi  Forbes  of  Kditiburgb  who  has  l»vn  O.f  m«: 
successful  investigator  in  this  Interesting  department  tf 
physics,  has  shown  that  heat  is  polarised  both  by  rrftVi- 
ton  and  refraction.  He  has  also  succeeded  in  depoUr.:- 
Ing  heat,  and  thereby  proved  that  beat  possesses  the  r**> 
perty  of  double  refraction. 

See  Malus.  Thiorie  de  la  Double  Refraction  ,-  Freserl. 
Mf  moires  de  flmtitut.  1824, I8*i.  18*7  ;  Herschei's  Trea- 
tise on  Light.  Ency.  Metr.;  Brewster's  "  Optus  '  fa- 
in the  Phil.  7>.  re 


binet  Cyclopedia  i  various  pap 
from  l»l3to  1*19;  Airy's  Math. 
the  various  scientific  journals. 

~  1LE.    In  Surveving.  a  measure  of  length,  c 
6)  feet  or     yards  ;  it  is  the  same  as  rod 
s  the  term  is  used  as  a  superficial  measure ;  a 
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times 


pole  denoting  M  x  5|  vard*.  or  30|  square  vards. 

POLE'MICS,  or  POLEMICAL  THEOLOGY  .Or. 
T»>.iu«(.  triir.)  The  same  as  controversial.  The  t«-rr 
is  not  necessarily  applicable  to  theology  <  nly.  but  it  1. 
generally  so  applied;  and  it  reflects  little  credit  on  lie- 
man  nature  that  such  a  subject  should  hare  been  t rested 
in  such  a  manner  as  the  appellation  indicates. 

PO'LEMOSCOPE.  (Or.  r«AiM*r.  war.  and  mm*.  1 
view.)  An  instrument  imagined  by  Hevelius,  for  sersi  t 
ohjertswhich  cannot  be  seen  by  direct  vision.  It  em  •■-  • 
of  a  mirror  placed  obliquely  in  a  tube  or  box,  having  m 
opening  in  the  side  opposite  the  mirror,  so  that  rat* 
from  any  object  falling  on  the  mirror  are  reflected  to  the 
eye  of  the  spectator.  Hevelius  chose  the  name  of  j»o*>v><  - 
scope  because  he  thought  the  instrument  might  bean»li«->'. 
in  time  of  war,  todiscover  what  was  going  on  in  the  car  t 
of  the  enemv,  while  the  spectator  remained  cooecilrd 
behind  a  wafl  or  other  defence,  and  therefore  could  mi 
employ  a  telescope.  Opera  glasses  are  sometimes  cor,, 
strutted  on  this  principle,  for  the  purpose  of  embritu 
person  to  see  others  on  the  right  or  left,  while  be  ap- 
pears to  look  straight  forward. 

POLES.  (Gr.irsAsr.)  In  Geometry  and  Astronomy,  the 
extremities  of  an  axis  of  rotation  of  a  sphere  or  sphetoui 
In  spherics,  the  poles  of  a  great  circle  are  the  extremities 
of  the  straight  line  perpendicular  to  the  plane  of  the  circl<\ 
and  pas » ing  through  its  centre.  The  poles  of  the  1 
are  the  points  about  which  the  stars  are  1 
slow  motion  of  the  precession  of  the  equinoxes ; 
poles  of  the  equator,  or  poles  of  the  1 
points  about  which  the  stars 

tat  ion  ;  the  poles  qf  the  horizon  are  the  zenith  and  nadir 
the  poles  of  the  meridian  are  the  points  of 
due  east  and  west. 

Polks,  in  Physics,  are  the  points  of  a  body  in  which 
its  attractive  or  repulsive  energy  appears  to  be  cono -Ti- 
trated. Thus,  the  poles  qf  a  magnet  are  the  opposite 
points  in  which  the  magnetic  force  is  collected. 

POLICE,  is  a  term  employed  to  designate  those  regu- 
lations which  have  for  their  object  to  secure  the  main- 
tenance of  good  order,  cleanliness,  health,  Jre.  in  citirs 
and  country  districts ;  and  it  is  al  so  used  to  desicru'r 
the  description  of  force  by  which  these  objects  are 
effected.  This  force  differs  from  military  in  its  U  i  . 
commanded  by  civil  officers,  and  not  bring  under  mtt<- 
tary  law;  but  it  is  generally  drilled  and  armed  In  a  tad: 
military  manner,  and  has  a  distinctive  uniform.  Tic 
police  force  is  employed  alike  to  prevent  and  dt-cr  • 
offences  ;  and  may  he  either  open  or  secret.  By  an  or-sra 
police  is  meant  officers  dressed  in  their  accustomed  uni- 
form, and  known  to  every  body  ;  while,  by  a  secret  polW-e 
Is  meant  officers  whom  it  may  be  difficult  or  impost;!  • 
to  diitingulsh  from  certain  classes  of  citizens,  whovc 
dress  and  manners  they  may  think  it  expedient  to  as- 
sume. The  latter  are  employed  that  they  may.  with- 
out exciting  the  suspicion  of  guUty  parties,  or  of  tho>« 
who  are  projecting  some  outrage,  acquire  their  con- 
fidence, and,  by  making  themselves  masters  of  the  r 
secrets,  secure  their  apprehension  or  prevent  the  out- 
rage.   It  is  needless  to  say  that  the  employment  fl  * 
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pike  force  of  this 
inconveniences ;  and 
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description  Is  attended  with 
sometimes  It  is  belle  ved  the  officers 
to  the  commission  of  the  Tcrv  offences 

Still,  how- 

that  It  should  be  altogether  dis- 
wlth  ;  and,  under  proper  regulations,  it 
the  best  means  of  detecting  crimes,  but  also  of 
the  commission  of  such  as  require  any  pro- 
s' i<ius  combination  or  arrangement. 

The  organisation- and  efficiency  of  the  police  differ  in 
different  places.  Its  expenses  arc  usually  defrayed  by  a 
rate  laid  on  the  inhabitants  of  the  town  or  place  where 
it  is  established.  The  metropolitan  police  was  newly 
organised  a  few  years  ago,  and  is  now  a  most  effective  j 
(orce.  The  city  of  London  is  not  under  the  charge  of 
the  metropolitan  police,  but  is  protected  by  a  body  of 
men,  organised  ou  the  plan  and  in  imitation  of  that  body, 
but  placed  under  the  city  authorities.  The 
police  amounts  in  all  to  nearly  4,000  men. 

The  police  or  constabulary  force  of  Ireland  is  armed, 
and  has  more  of  a  military  than  of  a  civil  character. 
According  to  recent  arrangements,  a  lord-lieutenant  is 
appointed  to  each  Irish  county,  through  whom  all  com- 
munications to  the  Irish  government  are  made.  The 
lords- lieutenant  are  assisted  In  the  discharge  of  their 
duties  by  an  indefinite  number  of  deputy  lieutenants. 
All  these  officers  act  gratuitously,  and  are  rtmovcablc  at 


The  constabulary  force  of  Ireland  amounted,  in  I  MO. 
to  about  7/„V»  men,  exclusive  of  a  temporary  police  force 
of  about  6-M)  men. 

PO'LK'Y.    See  Assi-ranck. 

POLISH.  Poliiking.  (Lat.  polio,  to  make  tmooth.) 
In  Sculpture,  the  operat'on  of  giving  a  smoothness  and 
jrl>«s  to  any  surface.  The  polishing  of  marble  is  effectt-d 
by  first  rubbing  the  surface  with  freestone  ;  after  which 
it  i*  wrought  upon  with  pumlcestone  ;  and  lastly  with  the 
finest  emery  powder,  from  w  hich  the  glossy  surface  is 
ob'.Ained. 

POLITICAL  ARITHMETIC.    See  Statistics. 

POLITICAL  ECONOMY.  ■  Political  science  is  com- 
monly divided  into  two  great  depart:. it'iit*  One  of  these 
has  for  Its  object  to  ascertain  and  establish  the  principles 
according  to  which  the  governments  of  states  tuny  be  best 
organized  ;  to  discriminate  between  the  legislative,  judi- 
cial, and  executive  departments,  and  to  assign  to  each  its 
proper  functions,  limits,  and  duties  ;  to  determine  to  what 
Funds,  and  under  what  conditions  and  limitations,  the 
supreme  power  may  be  most  advantageously  committed, 
and  how  its  various  subordinate  officers  should  he  selected 
ami  controlled  ;  to  decide,  in  fine,  how  the  government, 
under  any  given  set  of  circumstances,  should  be  framed, 
so  that  it  may  be  most  likely  to  promote  the  well-being  of 
ihn-e  subjected  to  its  authority.  This  is  what  is  commonly 
rolled  pure  politics.  The  other  department  of  political 
ki<  nee  has  a  different,  more  practical,  and  not  less  im- 
portant object  in  view.  Those  engaged  in  its  study  do 
r.-it  inquire  into  the  best  methods  of  distributing  political 
pow  er,  or  of  constituting  the  governing  body ;  but, 
taking  them  as  they  exist,  they  endeavour  to  ascertain  the 
rules  and  principles  —  the  leges  le^um,  as  Ihey  w  ere  termed 


to  which  all  governments,  however 
as  to  procure  for  their  subjects  the 
creates*  amount  of  wealth,  civilisation,  and  happiness. 
This  department  of  the  science  has  received  the  name  of 
political  economy  ;  and  wc  shall  endeavour,  in  this  article, 
to  give  a  brief  exposition  of  its  objects  and  principles.  To 
enlarge  on  its  Importance  would  be  superfluous.  The  his. 
tury  of  the  human  race  proves  that  national  prosperity,  or 
the  well-being  of  the  bulk  of  the  people,  is  not  the  exclu- 
sive attribute  of  any  particular  species  or  form  of  govern- 
ment. It  has  been  and  may  be  enjoyed  by  all  countries, 
how  different  soever  their  political  organization,  provided 
they  adopt  a  sound  system  of  political  economy  ;  and  it 
can  be  enjoyed  by  none  who  do  not.  Without,  there- 
fore, undervaluing  the  other  great  branch  of  the  political 
sciences,  or  that  which  treats  of  the  constitution  of  go- 
vernments, this  seems  to  possess  at  least  equal  claims  on 
the  public  attention.  Its  leading  principles  and  rules  are 
applicable  at  all  timet  and  under  all  circumstances  ;  they 
are  equally  suitable  to  despotic  monarchies  and  to  repub- 
lics, and  cannot  »>e  ueglected  or  contemned  by  either 
without  the  most  injurious  consequences. 

It  is  in  general  said  of  political  economy  that  Itsobject 
is  to  ascertain  the  circumstances  most  favourable  for 
the  production  of  w  ealth,  and  the  laws  which  determine 
its  distribution  among  the  different  ranks  and  orders 
into  which  society  is  divided  ;  and  this  definition 
if'fii  quite  unexceptionable,  provided  It  be  clearly  un- 
derstood that  by  wealth  in  this  science  is  meant  only 
tho»e  articles  or  products  which  require  some  portion 
of  hum.in  industry  for  their  production,  acquisition,  or 
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able  value.  A  commodity  or  product  is  not  valuable, 
merely  because  it  is  useful  or  desirable  ;  but  it  is  valu- 
able when,  in  addition  to  these  qualities,  it  can  only  be 
procured  or  enjoyed  through  the  intervention  of  labour. 
It  cannot  justly  be  said  that  food  or  Clothes  arc  moro 
useful  than  atmospheric  air  ;  and  yet  they  are  pos- 
of  that  value  in  exchange  of  which  the  latter  is 
The  reason  is.  that  food  and  clothes 
are  not.  like  air.  gratuitous  products  ;  they  cannot  lie  had 
at  all  times,  in  any  quantity,  and  enjoyed  without  any 
voluntary  exertion.  On  the  contrary,  labour  is  always  re- 
quired for  their  production  or  appropriation,  or  both  ; 
and  as  no  one  will  voluntarily  sacrifice  the  fruits  of  his 
industry  without  receiving  an  equivalent,  they  arc  truly 
saiil  to  possess  exchangeable  value. 

The  production  and  distribution  of  such  articles  as 
exist,  and  may  be  obtained  in  unlimited  quantities,  in- 
dependently of  voluntary  human  agency,  form  no  part 
of  the  investigations  of  the  political  economist.  The 
results  or  the  industry  of  man  comprise  the  only  subjects 
that  come  within  the  scope  of  his  inquiries.  This  may, 
indeed,  be  said  to  be  the  science  of  values,  or  of  the  cir- 
cumstances which  determine  the  production  and  dis- 
tribution of  products  possessed  of  exchangeable  value, 
or  which  will  be  ieceived  as  an  equivalent  for  something 
else  which  it  has  taken  some  labour  to  produce  or  obtain. 

The  word  valve  U  very  frequently  employed  to  express, 
not  only  the  exchangeable  worth  of  u  commodity,  or  its 
capacity  of  exchanging  for  other  commodities,  but  also 
its  utility,  or  capacity  of  satisfying  our  wants,  or  of  con- 
tributing; to  our  comforts  and  enjoymcuts.  Hut  it  is  ob- 
vious that  the  utility  of  commodities,  —  that  the  capacity 
of  bread,  for  example,  to  appease  hunger,  and  of  water 
to  quench  thirst,  is  a  totally  different  and  distinct  quality 
from  the  capacity  of  exchanging  for 
Dr.  Smith  perceived  this  difference,  i 


ur.  smith  perceived  this  difference,  and  showed  the  im- 
portance of  carefully  distinguishing  between  utility,  or, 
a»  he  expressed  it,  "  value  in  use,"  and  value  in  exchange. 


But  he  did  not  always  keep  this  distinction  in  view,  - 
It  has  been  very  often  lost  sight  of  by  subsequent  writers. 
There'  can  be  no  doubt,  indeed,  that  the  confounding  of 
these  opposite  qualities  has  been  one  of  the  principal 
causes  of  the  confusion  and  obscurity  In  which  many 
branches  of  the  science,  not  In  themselves  difficult,  have 
been  involved.  When,  for  example,  it  is  said  that  water 
is  highly  valuable,  a  very  different  meaning  Is  attached  to 
the  phrase  from  w  hat  Is  attached  to  it  wheu  it  is  said  that 
gold  is  valuable.  Water  is  indispensable  to  existence, 
and  has  therefore  a  high  degree  of  utility,  or  of  "value 
in  use  ; "  but  as  it  can  generally  be  obtained  in  large 
quantities,  without  much  labour  or  exertion,  it  has.  in 
most  places,  but  a  very  low  value  in  exchange.  Gold,  on 
the  contrary,  is  of  comparatively  little  utility  ;  but  as  it 
exists  only  in  limit' d  quantities,  and  requires  a  great 
deal  of  labour  on  its  production,  it  has  a  comparatively 
high  exchangeable  value,  and  may  be  exchanged  or  tsar, 
ten  d  for  a  proportionally  large  quantity  of  most  other 
things.  Those  who  confound  qualities  so  different  must 
obviously  arrive  at  the  most  erroneous  conclusions. 
And  therefore  to  obviate  all  chance  of  error  from  mis- 
taking the  sense  of  so  important  a  word  as  value.  It  is 
better  not  to  use  it  except  to  signify  exchangeable  worth, 
or  value  in  exchange,  and  to  employ  the  word  utility  to 
express  the  power  or  capacity  of  an  article  to  satisfy  our 
or  gratify  our  de»ires. 

iation  is  Indispensably  necessarv  to 
A  man  is  not  said  to  be  wealthy 
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air.  the  rays  of  the  sun.  or  the  articles  with  which,  in  com- 
mon with  others,  he  is  gratuitously  furnished  by  n  ture  ; 
for  this  being  a  privilege  which  he  enjoys  in  common  with 
every  one  else,  can  form  no  ground  of  distinction  I  but  he 
Is  said  to  be  wealthy  according  to  the  degree  in  which  he 
can  afford  to  command  those  necessarii  s.  convenlencies, 
and  luxuries  that  are  not  the  gifts  of  nature,  but  the 
products  of  human  Industry. 

The  projHjr  meaning  to  be  attached  to  the  term  wealth 
being  thus  ascertained,  wc  shall  now  proceed  to  show 
that  labour  is  the  only  source  of  wealth  ;  and  having 
done  this,  we  shall  next  inquire  into  the  means  by  which 
labour  may  be  rendered  most  efficient,  that  is.  Into  the 
means  by  which  the  greatest  amount  of  wealth  may  be 
obtained  with  the  least  expenditure  of  labour :  w  hen 
this  inquiry  is  completed,  wc  shall  have  exhausted  that 
great  department  of  the  science  which  treats  of  the  pro- 
duction of  wealth. 

I.  PaoDtfCTioN  or  Wbalth. 

I.  Labour  the  only  Source  qf  Wealth.  —  It  may  be 
necessary,  perhaps,  to  observe  at  the  outset,  that  by  pro- 
duction. In  this  science,  is  not  meant  the  production  of 
matter,  that  being  the  exclusive  attribute  of  Omnipotence; 
but  the  production  of  utility,  and  consequently  of  value, 
by  appropriating  and  modifying  matter  already  in  exist- 
ence, so  as  to  fit  It  to  satisfy  our  wants  and  contribute  to 
our  enjoyments.  Nature  spontaneously  furnish/-*  the 
matter  of  which  all  commodities  are  made;  bit  until 
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POLITICAL  ECONOMY, 
it  Is  wholly  destitute  of  value,  and  is 


adapt  it  to  our  use, . 

not,  nor  ever  has  been,  considered  as  forming  wealth 
Were  we  placed  on  the  banks  of  a  river,  or  in  an  orchard, 
wc  should  infallibly  perish  of  thirst  or  hunger,  unless 
by  an  effort  of  industry  we  raised  the  water  to  our 
lips,  or  plucked  the  fruit  from  its  parent  tree.  It  is 
seldom,  however,  that  the  mere  appropriation  of  matter 
is  sufficient.  In  the  vast  majority  of  cases,  labour  is  re- 
quired not  only  to  appropriate  it,  but  to  convey  it  from 
place  to  place,  and  to  give  it  that  peculiar  shape  without 
which  it  may  be  totally  useless,  and  incapable  of  ad- 
ministering either  to  our  necessities  or  our  comforts. 
The  coal  used  In  our  fires  is  burled  deep  in  the  bowels  of 
the  earth,  and  is  absolutely  worthless  until,  by  the  labour 
of  the  miner,  it  has  been  extracted  from  the  mine,  and 
brought  into  a  situation  where  it  may  be  made  use  of. 
The  stones  and  mortar  used  in  building  our  houses,  and  the 
rugged  and  shapeless  materials  that  nave  been  fashioned 
into  the  various  articles  of  convenience  and  ornament 
with  which  they  are  furnished,  were,  in  their  original 
state,  destitute  alike  of  value  and  utility.  And  of  the  In- 
numerable variety  of  animal,  vegetable,  and  mineral 
which  form  the  materials  of  our  food  and 
serviceable,  while  many 
■«  noxious  to  man.  The  labour  that  has 
their  had  qualities,  that  has  given  them  utility, 
and  lilted  them  to  satisfy  our  wants,  and  to  minister  to 
our  comforts  and  enjoyments,  is  plainly,  therefore,  the 

our."  to  use  the  words  of 


world 
p.  14.) 

Those  who  observe  the  progress  and  trace  the  history 
of  the  human  race  in  different  countries  and  states  of 
society,  will  find  that  their  comfort  and  happiness  have 
in  all  cases  been  principally  dependent  on  their  ability  to 
appropriate  the  raw  products  of  nature,  and  to  udapt  them 
to  their  use.  The  savage  whose  labour  is  confined,  like 
that  of  the  Australian,  to  the  gathering  of  wild  fruits,  or  of 
ahell-fish  on  the  sea-coast,  is  placed  at  the  very  bottom  of 
the  scale  of  civilisation,  and  is,  in  point  of  comfort,  de- 
cidedly inferior  to  many  of  the  lower  animals.  Tbefirst 
step  in  the  progress  of  society  is  made  when  man  learns  to 
hunt  wild  animals,  to  feed  himself  with  their  flesh,  and 
clothe  himself  with  their  skins.  But  labour,  when  confined 
to  the  chase.  Is  extremely  barren  and  unproductive.  Tribes 
of  hunters,  like  beasts  of  prey,  whom  they  closely  re- 
semble in  their  habits  and  modes  of  subsistence,  are  but 
thinly  scattered  over  the  countries  which  they  occupy  ; 
and  notwithstanding  the  fewness  of  their  numbers,  any 
unusual  deAclcncy  In  the  supply  of  game  never  fails  to 
reduce  them  to  the  extremity  of  want.  The  second  step 
In  the  progress  of  society  Is  made  when  the  tribes  of 
hunters  and  fishers  devote  themselves,  like  the  ancient 
Scythians  and  modern  Tartars,  to  the  domestication  of 
wild  animals  and  the  rearing  of  flocks.  The  subsistence 
of  herdsmen  and  shepherds  is  much  lest  precarious  than 
that  of  hunters  ;  but  they  are  almost  entirely  destitute  of 
the  various  comforts  ana  elegancies  that  give  to  civilized 
life  its  chief  value.  The  third  and  most  decisive  i>tep  in 
the  progress  of  civilization,  in  the  great  art  of  producing 
the  necessaries  and  conveniences  of  life.  Is  made  when 
the  wandering  tribes  of  hunters  and  shepherds  renounce 
their  migratory  habits,  and  become  agriculturists  and 
manufacturers.  It  is  then  that  man  begins  folly  to  avail 
hlmse,lf  of  his  productive  powers.  He  then  becomes 
laborious,  and  by  a  necessary  consequence  his  wants  are 
then,  for  the  first  time,  fully  supplied,  and  he  acquires  an 
extensive  command  over  the  articles  necessary  for  his 
comfort  as  well  as  his  subsistence. 

The  importance  of  labour  In  the  production  of  wealth 
was  very  clearly  perceived  by  Locke.  In  his  Essay  on 
Civil  Government,  published  in  1089,  he  has  entered 
into  a  lengthened,  discriminating,  and  able  analysis,  to 
show  that  It  is  from  labour  that  the  products  of  the 
earth  derive  almost  all  their  value.  "  Let  any  one  con- 
sider." says  he,  "  what  the  difference  is  between  an  acre 
of  land  planted  with  tobacco  or  sugar,  sown  with  wheat 
or  barley,  and  an  acre  of  the  same  land  lying  in 
common,  without  any  husbandry  upon  it,  and  he  will 
find  that  the  improvement  of  labour  makes  the  far 
greater  part  of  the  value.  I  think  it  will  be  but  a  very 
modest  computation  to  say,  that  of  the  products  of  the 
earth  useful  to  the  life  of  man,  nine  tenths  are  the  effects 
of  labour  ;  nay,  if  we  will  rightly  estimate  things  as  they 
come  to  our  use,  and  cast  up  the  several  expenses  about 
tbem,  what  in  them  is  purely  owing  to  nature,  and  what 
to  labour,  we  shall  find  that  in  most  of  them  ninety-nine 
hundredths  are  wholly  to  be  put  on  the  account  of  la- 
bour. 

•*  There  cannot  be  a  clearer  demonstration  of  any 
thing  than  several  nations  of  the  American*  are  of  this, 
who  are  rich  in  land,  and  poor  in  all  the  comforts  of  life  ; 
whom  nature  having  furnished  as  liberally  as  any  other 
people  with  the  materials  of  plenty,  i.e.  a  fruitful  soil 


apt  to  produce  in  abundance  what  might 
raiment,  and  delight ;  yet,  for  want  of  improving  It  by 
labour,  have  not  one  hundredth  part  of  the  conveniences 
we  enjoy  ;  and  the  king  of  a  large  and  fruitful  territory 
there  feeds,  lodges,  and  is  clad  worse  than  a  day  labourer 
in  England. 

"  To  make  this  a  little  clearer,  let  us  but  trace  some  of 
the  ordinary  provisions  of  life  through  their  several 
progresses  before  they  come  to  our  use,  and  see  how 
much  they  receive  of  their  value  from  human  industry. 
Bread,  wine,  and  cloth  are  things  of  daily  use  and  great 
plenty  .  yet,  notwithstanding,  acorns,  water,  and  leaves 
or  skins  must  be  our  bread,  drink,  and  clothing,  did  not 
labour  furnish  us  with  these  more  useful  commodities  ; 
for  whatever  bread  is  more  worth  than  acorns,  wiue  than 
water,  and  cloth  or  silk  than  leaves,  skins,  or  moss,  that 
is  solely  owing  to  labour  and  industry  :  the  one  of  these 
being  the  food  and  raiment  which  unassisted  nature 
furnishes  us  with  ;  the  other  provisions  which  our  in- 
dustry and  pains  prepare  for  us  -,  which  how  much  they 
exceed  the  other  in  value  when  any  one  hath  computed, 
he  will  then  see  how  much  labour  makes  the  far  greatest 
part  of  the  value  of  things  we  enjoy  in  this  world, 
the  ground  which  produces  the  materials  is  i 
reckoned  in  as  any,  or  at  most  but  a  very  c 
It :  so  little,  that  even  amongst  us,  land  that  is  wholly 
left  to  nature,  that  hath  no  improvement  of  pasturage, 
tillage,  or  planting,  is  called,  a*  indeed  it  is,  waste  ;  and 
we  shall  find  the  benefit  of  it  amount  to  little  more  than 
nothing. 

"An  acre  of  land  that 
w  licnt ,  And  Allot  hCT  in 
husbandry,  would  do  the  like,  are,  without  doubt,  of  the 
same  natural  intrinsic  value  (utility).  But  yet  the  be- 
nefit mankind  receives  from  the  one  Inayear  is  worth  five 

f rounds,  and  from  the  other  possibly  not  worth  a  penny, 
f  all  the  profit  an  Indian  received  from  it  were  to  be  va- 
lued and  sold  here  ;  at  least,  I  may  truly  say,  not  one  thou- 
sandth. It  is  labour,  then,  which  puts  the  greatest  part  of 
value  upon  land,  without  which  ft  would  scarcely  be  worth 
anything.  It  is  to  that  we  owe  the  greatest  part  of  all 
its  useful  products  ;  for  all  that  the  straw,  bran,  bread,  of 
that  acre  of  wheat,  is  more  worth  than  the  product  of  an 
acre  of  as  good  land  which  lies  waste,  is  all  the  effect  of 
labour.  For  it  is  not  barely  the  ploughman's  pains,  the 
reaper's  and  thrasher's  toil,  and  the  baker's  sweat  is  to 
be  accounted  into  the  bread  we  eat ;  the  labour  of  those 
who  broke  the  oxen,  who  digged  and  wrought  the  iron 
and  stones,  who  felled  and  framed  the  timber  employed 
about  the  plough,  mill,  oven,  or  any  other  utensils, 
which  are  a  vast  number,  requisite  to  this  corn  ;  from  its 
being  seed  to  be  sown  to  its  being  made  bread  must  ail 
be  charged  on  the  account  of  labour,  and  received  as  an 
effect  of  that,  nature  and  the  earth  furnished  only  the 
almost  worthless  materials  as  in  themselves.  It  would 
be  a  strange  catalogue  of  things  that  Industry  provided 
and  made  use  of  about  every  loaf  of  bread  before  it  came 
to  our  use,  if  we  could  trace  them  ;  Iron,  wood,  leather, 
bark,  timber,  stone,  bricks,  coals,  lime,  cloth,  dyeing 
drugs,  pitch,  tar,  masts,  ropes,  and  all  the  materials  made 
use  of  in  the  ships  that  brought  away  the  commodities 
made  use  of  by  any  of  the  workmen  to  any  part  of  the 
work  ;  all  which  it  would  t» 
too  long,  to  reckon  up." 

Mr.  Ixtcke  has  here  all  but  established  the  I 
principle  upon  which  this  science  rests.  Had  he  carried 
his  analysis  a  little  further,  he  could  not  have  failed  to 
perceive  that  neither  water,  leaves,  skins,  nor  any  one  of 
the  spontaneous  products  of  nature,  has  any  value,  except 
what  it  owes  to  the  labour  required  for  its  appropriation. 
The  utility  of  such  products  makes  them  be  demanded, 
but  it  does  not  give  them  value ;  this  is  a  quality  which  can 
be  communicated  only  through  the  agency  of  voluntary 
labour  of  some  sort  or  other.  An  object  which  it  doe* 
not  require  any  portion  of  labour  to  appropriate,  or  to 
adapt  to  our  use.  may,  like  atmospherical  air.  be  of  the 
very  highest  utility ;  but  as  it  is  the  free  gift  of  nature,  it 
is  quite  impossible  it  should  have  the  smallest  value. 

That  commodities  could  not  be  produced  without  the 
co-operation  of  the  powers  of  nature,  is  most  certain. 
We  are  very  far,  indeed,  from  wishing  to  depreciate  the 
obligations  wc  arc  under  to  our  common  mother,  or  to 
exalt  the  benefits  man  owes  to  his  own  exertions  by  con- 
cealing or  underrating  those  which  he  enjoys  through  the 
bounty  of  nature.  But  it  is  the  distinguishing  cha- 
racteristic of  the  services  rendered  by  the  latter,  that 
they  are  gratuitous.  They  arc  infinitely  useful,  and  tb«*y 
are,  at  the  same  time,  infinitely  cheap.  They  are  not, 
like  human  services,  sold  for  a  price ;  they  are  merely 
appropriated.  When  a  fish  is  caught,  or  a  tree  is  felled, 
do  the  Nereids,  or  wood  nymphs,  make  their  appearance, 
and  stipulate  that  the  labour  of  nature  In  producing  it 
should  be  paid  for,  before  it  be  carried  off  and  made  use 
of  by  man  r  When  the  miner  has  dug  his  way  down  to 
the  ore.  does  Tlutus  interpose  to  prevent  lu  appropriation  t 
Nature  is  not,  as  so  many  would  have  us  to 
frugal  and  grudging. 
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parities  and  powers,  are  all  offered  freely  to  roan.  She 
neither  demand*  nor  receive*  a  return  lor  her  favour*. 
Her  services  are  of  inestimable  utility;  but  being  granted 
freely  and  unconditionally,  they  are  wholly  destitute  of 
value,  and  are  consequently  without  the  power  of  com- 


that  quality  to  any  thing. 

or  Its  capacity  to  slake  thirst,  is 


inunicatiug  th 

The  utility  of 
equal  at  all  timet  and  places  ;  btit  as  this  quality  is 
municated  to  it  by  nature,  it  adds  nothing  to  ft*  \ 
which  is,  in  all  case*,  measured  by  the  i 
for  iu  appropriation.  A  very  small  expenditure  of  labour 
being  required  to  raise  water  from  a  river  to  the  lips  tf 
an  individual  on  its  batiks,  its  value,  under  such  circum- 
stances,  is  very  trilling  indeed.  But  when,  instead  of 
being  upon  its  banks,  the  consumers  of  tho  water  are 
five,  ten,  or  twenty  miles  distant,  its  value,  being  in- 
creased  proportionally  to  the  greater  expenditure  of 
labour  upon  its  conveyance,  may  become  very  consider- 
able. This  principle  hold*  universally.  The.  utility  of 
coal,  or  its  capacity  of  furnishing  heat  and  light,  makes 
it  an  object  of  demand  ;  but  this  utility,  being  a  free  gift 
of  nature,  has  no  influence  over  it*  value  or  price  :  this 
depends  entirely  on  the  labour  required  to  extract  the 
coal  from  the  mine,  and  to  convey  it  to  the  consumer*. 

**  Si  je  retranche,"  to  use  a  striking  illustration  of  this 
doctrine  given  by  M.  Canard,  "  de  ma  montre,  par  la 
pensee,  tous  les  travaux  qui  lui  ont  etc  successivement 
appliques,  il  ne  restera  que  quelques  grain*  de  mineral 
places  dan*  1'intcrieur  de  la  terre,  d'oti  on  les  a  tires,  et 
od  its  u'ont  aucune  valeur.  De  mime,  si  jc  decompose 
le  pain  que  je  mange,  ct  que  j'en  retranche  succcssive- 
ment  tous  le*  travaux  *iiccessif*  qu'il  a  refit*,  11  ne 
restera  que  quelques  liges  d'herbes  graminee*.  c  paries 
dans  de*  desert*  incultes,  et  sans  aucune  valeur." 

It  is  true,  that  natural  powers  and  products  may  some- 
time* be  appropriated  or  engrossed  by  one  or  more  in- 
dividuals to  the  exclusion  of  others,  and  those  by  whom 
they  are  so  engrossed  may  exact  a  price  for  them  ; 
but  does  that  show  that  they  cost  the  engrossers  any 
thing  ?  If  A.  have  a  watcrfallon  his  estate,  he  may.  pro- 
bably, get  a  rent  for  it.  It  it  "plain,  however,  that  the 
work  performed  by  the  waterfall  is  a*  completely  gra- 
tuitous as  that  which  Is  performed  by  the  wind  that  acts 
on  n  windmill.  The  only  difference  between  them  ori- 
in  this, -that  all  Individual*  having  it  In  their 
to  avail  themselves  of  the  service*  of  the  wind,  no 
can  intercept  the  bounty  of  nature,  and  exact  a  price 
for  that  which  she  freely  bestow*;  whereat  A.,  by  ap- 
propriating the  waterfall,  and  consequently  acquiring  a 
command  over  it.  has  it  in  his  power  to  prevent  Its  being 
used  at  all,  or  to  sell  it*  «ervices.  He  can  oblige  B.,  C, 
and  D.  to  pay  for  liberty  to  use  it ;  but  as  they  pay  for 
that  which  cost*  him  nothing,  he  gains  the  whole  that 
they  lose  ;  so  that  the  services  rendered  by  the  waterfall 
are  still  so  much  clear  gain —  so  much  work  performed 
gratuitously  for  society. 

Had  Mr.  Senior  attended  to  this  principle,  he  would 
nut  have  made  the  strange  supposition,  that  if  aero- 
lithes  consisted  wholly  of  gold,  they  would,  according  to 
tbe  principles  now  explained,  bedestltute  of  value.  *  If, 
indeed,  they  were  so  very  abundant  as  to  supply  every 
one  with  as  much  gold  as  he  desired,  they  would  have 
no  value  whatever,  other  than  what  they  might  derive 
from  the  trouble  of  gathering  them,  but,  if  they  existed 
only  in  limited  quantities,  and  were  quite  incapable  of 
supplying  the  demand  for  gold,  the  fortunate  Under  of 
one  of  them  would  be  able  to  sell  It,  or  exchange  it,  for 
the  *amc  quantity  of  produce  it  would  have  commanded 
hud  it  been  produced,  like  other  gold,  by  the  labour  of  the 
miner,  amelter,  Ac  But  it  it  obvious  that  its  value  is 
in  this  case  derived  from  circumstances  which,  though 
extrinsic  to  Itself,  depend  wholly  on  the  expenditure  of 
labour  ;  and  that,  in  fact,  it  is  mca»ured  or  determined 
by  the  labour  required  to  produce  gold  under  ordinary 
circumstances,  precisely  in  the  same  way  that  tbe  value 
of  tbe  waterfall  lr  determined  by  the  quantity  of  labour 
I  party  by  whom  it  it  bought  or  rented. 


i  to  the  party  by  whom  it  it  bought 
i .  therefore.  I*  the  *ole  source  of  ex,., 
value,  and,  consequently,  of  wealth.    It  is  the 
that  has  raised  man  from  the  condition  of  the 


.  Kvery  measure  that  has  any  tendency  to  add  to 
the  power  of  labour,  or,  which  I*  the  same  thing,  to 
reduce  the  coat  of  commodities,  must  add  proportion- 
ally  to  the  means  of  obtaining  wealth  and  riche*  ;  whila 
every  measure  or  regulation  that  has  any  tendency  to 
waste  labour,  or  to  raise  the  cost  of  commodities,  must 
equally  lessen  these  mean*.  Thi»,  then,  is  the  simple  and 
decisive  test  by  which  to  judge  of  the  expediency  of  all 


country,  and  of  tho 
value  of  all  inventions.  If  they  render  labour  moro 
productive.  —  if,  by  reducing  the  value  of  commodities, 
they  render  them  more  easily  obtainable,  and  bring 
them  within  the  command  of  a  greater  portion  of  society, 
they  must  be  advantageous ;  and  conversely.  Considered 
in  this  i  ■  mt  of  view,  that  great  branch  of  the  science 
which  treats  of  the  production  of  wealth  will  be  found 
to  be  abundantly  simple,  and  easily  understood. 

I-ibour,  according  as  it  is  applied  to  the  raising  of  raw 
produce,  to  tho  fashioning  01  that  raw  produce  when 
raised  into  articles  of  utility,  convenience,  or  ornament, 
or  to  the  conveyance  of  raw  and  wrought  produce  from 
one  country  or  place  to  another,  la  said  to  be  agricultural, 
manufacturing,  or  commercial.  An  acquaintance  with 
the  particular  processes,  and  most  advantageous  method* 
of  applying  labour  in  each  of  these  grand  departments  of 
Industry,  forms  the  peculiar  and  appropriate  study  of 
agriculturist*,  manufacturer*,  and  merchant*.  It  is  not 
consistent  with  the  objects  of  the  political  economist  to 
enter  into  the  detail*  of  particular  businesses  and  profc*. 
sions.  He  confines  himself  to  an  investigation  of  the 
means  by  which  labour  in  general  may  be  rendered  most 
productive,  and  how  it*  power*  may  be  increased  lu  all 
the  department*  of  industry. 

In  thus  endeavouring  to  exhibit  the  importance  of 
labour,  and  the  advantage*  which  it*  successful  prose- 
cution confers  on  man,  it  must  not  be  supposed  that  re. 
ference  is  made  to  the  labour  of  the  hand  only.  This  spe- 
cies, Indeed,  come*  most  under  our  observation  :  it  is  that, 
too,  without  which  w«  could  not  exist,  and  which  princi- 
pally determines  the  value  of  commodities.  It  ic  ques- 
tionable, however,  whether  it  be  really  more  productive 
than  the  labour  of  the  mind.   The  hand  Is  not  more 


necessary  to  execute  than  the  head  to  contrive.  Some 
very  valuable  discoveries  have  no  doubt  been  the  result 


field* ;  that  ha*  covered  the  earth  with  cities,  and  the 
i  with  «hip*  ;  that  has  given  u*  abundance,  comfort, 
e.  Instead  of  want,  misery ,  and  barbarism :  — 


"  All  to  the  | 
KmIIs,  «n 
DaUchtfuJ. 

The  fundamental  principle,  that  it  is  only  through 
se  agency  of  labour  that  tbe  various  articles  and  con- 
mce*  required  for  the  use  and  accommodation  of 
can  be  obtained,  being  thus  established.  It  neces- 
sarily follows,  that  the  great  practical  problem  involved 
In  that  part  of  the  science  which  treats  of  the  produc- 
tion of  wealth  must  resolve  itself  into  a  diicusslon  of 
tbe  means  by  which  labour  may  be  rendered  most  effi- 
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of  accident ;  while  others  have  naturally  grown  out  or 
the  progress  of  society,  without  being  materially  advanced 
by  the  effort*  of  any  tingle  individual.  These,  however, 
have  not  been  their  only,  nor,  |>erhapt,  their  most  copious 
sources  ;  and  every  one,  how  little  soever  he  may  be  ac- 
quainted with  the  history  of  his  species,  is  aware  that  we 
arc  indebted  to  the  labour  of  the  mind,  to  patient  study 
and  long-continued  research,  for  numberless  inventions, 
somo  of  which  have  made  almost  incalculable  addition* 
to  our  powers,  and  changed,  indeed,  the  whole  aspect 
and  condition  of  society. 

2.  Means  by  which  labour  may  he  facilitated.  — 
Having  thus  endeavoured  to  show  that  man  is  indebted 
to  labour  or  industry  for  all  those  article*  or  product* 
which  constitute  wealth,  or  which  are  not  freely  bestowed 
by  nature,  we  have  next  to  Inquire  Into  the  means  by 
which  labour  may  be  rendered  most  productive,  or  by 
which  the  greatest  amount  of  wealth  may  be  obtained 
with  the  least  labour,  or  at  the  least  expense. 

It  may  seem  on  a  cursory  view  a*  if  an  inquiry  of  this 
tort  would  necessarily  branch  out  into  an  infinity  o'f  details. 
But,  in  so  far  as  this  science,  which  deal*  only  with  the 
general  principle*  applicable  to  all  department*  of  in- 
dustry, is  concerned,  such  is  not  the  case.  On  the  con- 
trary, it  will  be  found,  supposing  the  security  of  property, 
without  which  there  can  be  neither  Industry  nor  accu- 
mulation, to  be  established,  that  all  the  means  by  which 
labour  may  be  facilitated  and  wealth  increased  resolve 
themselves,  1st,  into  the  better  division  and  combination 
of  employment*  among  individual*  and  nations ;  and,  2d, 
into  the  more  extensive  or  more  judicious  application  of 
capital  or  stock  in  Industrious  undertakings.  All  the 
improvement*  that  ever  have  been  or  ever  will  be  made 
in  the  great  art  of  producing  tho  various  necessaries,  con- 
veniences, and  enjoyments  of  human  life  may  be  classed 
und-r  one  or  other  of  these  heads  ;  that  is,  they  will  be 
found  to  consist  either  In  the  better  distribution  of  em- 
,  or  in  the  greater  command  and  better  appli- 
of  capital.  Without  availing  themselves  of  these 
no  people  can  make  any  advance  in  civilization. 
And.  supposing  property  to  be  equally  well  protected,  it 
w  ill,  generally  speaking,  be  found  that  those  nations  have 
been  the  wealthiest,  most  cultivated,  and  refined,  in  which 
the  division  of  labour  has  been  carried  to  the  farthest  ex- 
tent, and  capital  been  most  abundant  and  most  judiciously 
applied. 

Division  oj  Employments.  —  The  division  of  employ- 
ments can  only  be  imperfectly  established  in  rude  societies 
and  thinly-peopled  countries  ;  but  in  every  state  of  so- 
ciety —  in  the  rudest  as  well  as  the  most  improved  —  wo 
may  trace  it*  operation  and  effects.  The  various  phy- 
sical powers,  talents,  and  propensities,  with  w  hich  men 
arc  endowed,  fit  them  for  different  occupations  ;  and  a 
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regard  to  mutual  Interest  and  convenience  naturally  lead* 
them,  at  a  very  early  period,  to  establish  a  system  of 
barter  and  a  division  of  employment*.  It  was  speedily 
seen  that  by  separating  and  combining  their  efforts  so  as 
to  bring  about  some  desirable  end,  they  might,  with  ease, 
accomplish  tasks  that  could  not  otherwise  be  attempted. 
Kven  in  the  simplest  businesses  this  co-operation  is  re- 
quired :  neither  hunting  nor  fishing,  any  more  than  agri- 
culture or  manufactures,  cau  be  advautageonsly  carried 
on  by  solitary  Individuals.  Man  is  the  creature  of  so- 
ciety ;  and  is  compelled,  In  every  stage  of  his  progress,  to, 
depend  for  help  on  his  fellows :  —  find  alio  fortes  minus 
quam  quod  mnluis  Juvanmr  officii*  t  Instead  of  trust- 
ing to  his  own  unaided  efforts  for  a  provision  of  the  va- 
rious articles  required  for  his  subsistence,  comfort,  and 
security,  he  instinctively  associates  himself  with  others, 
and  finds  in  this  association  the  principal  source  of  his 
superior  power.  Perceiving  that  he  can  obtain  an  in- 
comparably  greater  command  of  all  that  be  deem*  useful 
or  desirable  by  applying  himself  in  preference  to  some 
one  department  of  industry,  he  limits  his  attention  to  it 
only.  As  society  advances,  this  division  extends  itself  on 
all  sides :  one  man  becomes  a  tanner  or  dresser  of  skins  ; 
another  a  shoemaker ;  a  third  a  weaver ;  a  fourth  a 
house-carpenter ;  a  fifth  a  smith,  and  so  on  ;  one  under, 
takes  the  defence  of  the  society,  and  one  the  distribution 
of  justice  ;  and  each  endeavours  to  cultivate  ■ 


and  bring  to 


perfection  whatever  talent  or  genius  he  may  possess  for 
the  particular  calling  In  which  he  Is  engaged.  The  wealth 
and  comforts  of  all  classes  are,  in  consequence,  prodi- 


giously augmented.  In  countries  where  the  division  of 
labour  is  carried  to  a  considerable  extent,  agriculturists 
are  not  obliged  to  spend  their  time  in  clumsy  attempts 
to  manufacture  their  own  produce,  and  manufacturers 
cease  to  Interest  themselves  about  the  raising  of  corn, 
and  the  fattening  of  cattle.  The  facility  of  exchanging 
is  the  vivifying  principle  of  industry  ;  It  stimulates  agri- 
culturists to  adopt  the  best  system  of  cultivation,  and  to 
raise  the  largest  crops,  because  it  enables  them  to  ex- 
change whatever  portion  of  the  produce  of  their  lands 
exceeds  their  own  wants  for  other  commodities  contri- 
buting to  their  comforts  and  enjoyments  ;  and  it  stimu- 
lates manufacturers  and  merchants  to  increase  and  im- 
prove the  quantity,  variety,  and  quality  of  their  g'K>ds, 
that  they  may  thereby  obtain  greater  supplies  of  raw 
produce.  A  spirit  of  Industry  is  thus  universally  diffused  ; 
and  that  apathy  and  languor  which  characterize  a  rude 
state  of  society  entirely  disappear. 

Hut  the  facUity  of  exchanging,  or  the  circumstance  of 
being  able  readily  to  barter  the  surplus  produce  of  our 
own  labour  for  such  parts  of  the  surplus  produce  of  other 
people's  labour  as  we  may  desire  to  obtain  and  they  may 
choose  to  part  with,  is  not  the  only  advantage  of  the  se- 
paration of  employments.  Besides  enabling  each  indi- 
vidual to  addict  himself  in  preference  to  those  depart- 
ments which  suit  his  taste  and  disposition,  it  adds  very 
largely  to  the  efficacy  of  his  lowers,  ami  enables  him  to 
produce  a  much  greater  quantity  of  useful  and  desirable 
artieles  than  he  could  do  were  he  to  engage  indiscrimi- 
nately in  different  businesses.  Dr.  Smith,  who  has 
treated  this  subject  In  the  most  masterly  manner,  lias 
classed  the  circumstances  which  conspire  "to  increase  the 
productive  powers  of  industry,  when  labour  is  divided, 
ler  the  following  heads First,  the  increased  «ki:l 
dexterity  of  the  workmen  ;  second,  the  saving  of  time 
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years  of  age.  who  hadi 
that  of  making  nails,  and  who.  when  they  exerted  them- 
selves, could  make,  each  of  them,  upwards  of  /sro  th^u- 
mnd  three  hundred  nails  in  a  day,  or  nearly  three  tinir? 
the  number  of  the  smith  who  had  been  accustomed  to 
make  them,  but  who  was  not  entirely  devoted  to  that 
particular  business."    ( Wealth  erf  Satiuns,  p.  4.) 

2d.  The  influence  of  the  division  of  labour  In  prevent- 
ing that  waste  qf  time  in  moving  front  one  employment  to 
another,  which  must  always  take  place  when  an  indivi- 
dual engages  in  different  occupations,  i»  even  more  obvi~u« 
than  its  influence  in  improving  his  skill  and  de\ter  ty. 
When  the  same  person  carries  on  different  employment*, 
in  different  and  perhaps  distant  places,  and  with  differ*  r.t 
sets  of  tools,  he  must  plainly  lose  a  considerable  portion 
of  time  in  passing  between  them.  If  the  different  em- 
ployments in  which  he  is  to  be  engaged  could  bo  carried 
on  in  the  same  workshop,  the  lots  of  time  would  be  le»» . 
but  even  in  that  case  it  would  be  considerable.  "  A 
man,"  as  Dr.  Smith  has  justly  observed.  "  commonly 
saunters  a  little  in  turning  his  haud  from  one  sort  of  em. 
ployment  to  another.  When  he  first  begin;  the  n<w 
work,  he  is  seldom  very  keen  and  hearty;  his  mind,  as 
they  say.  does  not  go  along  with  It,  and  for  some  time  he 
rather  trifles  than  applies  to  good  purpose.  The  ha!  it  of 
sauntering  and  of  indolent  careless  application,  which  is 
naturally,  or  rather  necessarily,  acquired  by  even  country 
workman,  who  Is  obliged  to  change  his  work  ana  hi*  tools 
every  half  hour,  and  to  apply  his  hand  in  twenty  diff  rent 
ways  almost  every  day  of  his  lire,  renders  him  almost  al- 
ways slothful  and  lazy,  and  incapable  of  any 


erefore.^i'his™^ 

alone  must  always  reduce  considerably  the 


which  Is  commonly  lost  in  passing  from  one  employment 
to  another;  and,  fAird,  the  circumstance  of  the  division 
of  employments  having  a  tendency  ta  facilitate  the  in- 
vention of  machines  and  processes  for  abridging  and 
saving  labour.  A  few  observations  on  each  of  these  heads 
are  subjoined. 

1st.  With  respect  to  the  improvement  of  the  skill  and 
dexterity  of  the  labourer. —  It  Is  sufficiently  plain  that 
when  a  person's  whole  attention  is  devoted  to  one  branch 
of  business,  when  all  the  energies  of  his  mind  and  powers 
of  his  body  are  made  to  converge,  as  it  were,  to  a  single 
point,  he  must  attain  to  a  degree  of  proficiency  in  that 
particular  branch,  to  which  no  individual  engaged  in  a 
variety  of  occupations  can  be  expected  to  reach.  A  pe- 
culiar play  of  the  muscles,  or  sleight  if  hand,  is  necessary 
to  perform  the  simplest  operation  in  the  best  and  most 
expeditious  manner,  and  this  can  only  be  acquired  by 
habitual  and  constant  practice.  Smith  has  given  a 
striking  example,  in  the  case  of  the  nail-manufacturer, 
of  the  extreme  difference  between  training  a  workman  to 
the  precise  occupation  in  which  he  it  to  be  employed, 
and  training  him  to  a  similar  and  closely  allied  occupa- 
tion. A  common  smith,"  says  he,  M  who,  though  ac- 
customed to  handle  the  hammer,  has  never  been  used  to 
make  nails,  if.  upon  some  particular  occasion,  he  is 
obliged  to  attempt  it,  will  scarce.  I  am  assured,  bo  aid* 
to  make  above  two  or  three  hundred  1  ails  in  a  day,  and 
those,  too,  very  bad  ones.  A  smith  w  bo  has  been  accus- 
tomed to  make  nails,  but  whose  tole  or  principal  business 
has  not  been  that  of  a  nailer,  can  seldom,  w  ith  his  utmost 
diligence,  make  more  than  eight  hundred  or  a  thousand 
nails  in  a  day.  Uut  I  have  seen  several  boys,  under  twenty 


ays 

quantity  of  work  which  he  is 
(  Wealth  of  Nations,  p.  5.) 

3d.  With  regard  to  the  influence  of  the  division  of 
employments  in  facilitating  the  invention  of  machines. 
< ml  /no  liw.i  Jur  ot/ridging  and  I  'ring  luf  tir  —  It  m 
obvious  that  those  engaged  in  any  branch  of  industry  *  ill 
be  more  likely  to  discover  easier  and  readier  methods  of 
carrying  it  on  when  the  whole  attention  of  their  minds 
is  devoted  exclusively  to  it,  than  if  it  were  dhtipated 
among  a  variety  of  objects.  Hut  it  is  a  mistake  to  sup- 
pose, as  has  been  sometimes  done,  that  the  inventive  gv- 
nfus  of  workmen  and  artificers  is  alone  whetted  and  im- 
proved by  the  division  of  labour.  As  society  advances, 
the  study  of  particular  branches  of  science  and  phKosor.1  .  jr 
becomes  the  principal  or  sole  occupation  of  the  most  in- 
genious men.  Chemistry  becomes  a  distinct  science  from 
natural  philosophy;  the  phrsical  astronomer  separat.s 
himself  from  the  astronomical  observer  ;  the  political 
economist  from  the  politician  ;  and  each,  meditating  ex- 
clusively or  principally  on  his  peculiar  department  of 
science,  attains  to  a  degree  of  proficiency  ana  expertnrts 
In  it  which  the  general  scholar  seldom  or  never  reach-s 
And  hence,  in  labouring  to  promote  our  own  ends,  we  a!l 
necessarily  adopt  that  precise  course  which  i»  most  ad- 
vantageous for  nil.  Like  the  different  parts  of  a 
constructed  engine,  the  inhabitants  of  a  civilized  I 
are  all  mutually  dependent  on  and  connected  with 
other.  Without  any  previous  consent,  and  obeying  onlr 
the  powerful  and  steady  impulse  of  self-interest,  thrr 
universally  conspire  to  the  same  great  end  ;  and  contri- 
bute, each  in  his  respective  sphere,  to  furnUh  the  great- 
est supply  of  necessaries,  luxuries,  conveniences,  and 
enjoyments. 

Probably,  however,  the  most  advantageous  result  of 
the  division  of  labour  may  be  found  In  the  circumslanc 
of  its  enabling  manufacturers  or  others  engaged  In  any 
complicated  business,  or  department  of  industry,  to  cn;- 
ploy  work-people  of  very  various  degrees  of  skill  and 
force.  In  the  cotton  manufacture,  for  example,  tome 
processes  that  are  indispensable  mar  be  quite  as  well 
performed  by  children  and  women  as  by  the  roost  expert 
and  powerful  workmen.  It  is  clear,  however,  that  lv  I 
for  the  distribution  of  the  labour  required  to  bring  arxtit 
any  re«ult  among  different  individuals  posses* ing  the  de- 
gree of  skill  and  strength  necessary  in  each  particular 
part  of  the  process,  none  could  be  employed  but  thc*e 
w  ho  possessed  the  skill  and  strength  required  in  the  nimt 
difficult  and  laborious ;  and.  consequently,  workmen  at 
30s.  or  40*.  a  week  would  have  to  engage  in  tasks  that 
might  be  as  well  or  better  performed  by  girls  at  S*.  or  Cs 
a  week.  In  all  the  great  departments  of  industry  it  is  of 
the  utmost  importance  to  separate  the  processes  requiring 
peculiar  skill,  dexterity,  and  force  from  the  others,  and 
to  appropriate  them  exclusively  to  certain  clashes  of  in- 
dividuals ;  and  to  perform  the  operations  requiring  l-«t 
skill,  or  less  strength,  by  sets  of  inferior  labourers.  Tne 
success  of  most  industrious  undertakings  depends,  in  fact, 
principally  on  the  sagacity  with  which  this  distribute  <i\ 
of  employments  is  made,  or  with  which  the  skill  >nd 
power  of  the  work-people  are  proportioned  to  the  results 
to  be  produced.  (For  further  illustrations  of  this  prin- 
ciple see  Habbagc's  Economy  of  Manufactures,  p  173. 
&c.) 
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It  is  necessary  to  bear  In  mind  that  the  advantages 
derived  from  the  division  of  labour,  though  they  may  be, 
and  in  fact  are,  p.irt i  illy  enjoyed  in  every  country  and 
state  of  society,  can  only  be  carried  to  their  full  extent 
where  therv  is  a  great  power  of  exchanging,  or  an  ex. 
'  market.  There  are  an  infinite  variety  of  employ  - 
which  cannot  be  separately  carried  on  without  the 
of  a  large  city  ;  and  in  all  cases  the  division 
i  perfect,  according  as  the  demand  for  the 
is  extended.  It  is  stated  by  Dr.  Smith  that  ten 
employed  in  different  departments  in  a  pin 
manufactory,  can  produce  4M,(i«i  pins  a  day,  and  since 
his  time  the  auantitv  has  been  more  than  doubled  :  but 
it  is  evident  that  if  the  demand  were  not  sufficient  to  take 
off  this  quantity,  ten  persons  could  not  be  constantly  em- 
ployed in  the  business  ;  and  the  division  of  employments 
in  it  not  being  carried  so  far,  the  labour  would  be  less 
economically  and  efficiently  applied,  and  the  cost  of  the 
pins  proportionally  increased.  The  same  principle  holds 
universally.  A  cotton  mill  could  not  be  constructed  in  a 
small  country  having  no  intercourse  with  its  neighbours. 
The  demand  and  competition  of  Kurope,  Asia,  and  Ame- 
rica have  been  necessary  to  carry  the  manufactures  of 
filusgow,  Manchester,  and  Birmingham  to  their  present 
state  of  improvement. 

Territorial  Division  qf  Labour,  or  Commerce.  —  Be- 
sides that  sort  of  division  of  labour  which  enables  each 
individual  in  a  limited  society  to  confine  himself  to  a  par. 
ticular  employment,  there  is  another  and  most  important 
branch  of  the  division  of  labour,  which  not  only  enables 
particular  individuals,  but  the  inhabitants  of  entire  dis- 
tricts, and  even  nations,  to  addict  themselves  in  preference 
to  certain  branches  of  industry.  It  is  on  this  territorial 
(ii»i*ion  qf  labour,  as  it  has  been  appropriately  termed, 
that  the  commerce  carried  on  between  different  districts 
of  the  same  country,  and  between  different  countries,  is 
founded.  The  variations  in  the  situation,  soil,  climate, 
mineral  products,  Ac.  of  the  different  districts  of  an  ex- 
tensive country,  render  them  more  suitable  for  some  than 
for  other  species  of  industry.  A  district  where  coal  is 
abundant,  which  has  an  easy  access  to  the  ocean,  and  a 
considerable  command  of  internal  navigation,  is  the 
natural  seat  of  manufactures.  Wheat  and  other  species 
of  grain  are  the  proper  products  of  rich  arable  soils  ;  and 
cattle,  after  being  rcaied  in  mountainous  districts,  are 
'  antagcously  fattened  In  meadows  and  low 
Nothing  can  bo  more  obvious  than  that  the 
i habitants  of  these  different  districts  will  be  able,  by 
_  tbemseives  to  those  employments  for  the  pro- 
Tof  which  they  have  some  peculiar  capability,  to 
produce  a  much  greater  quantity  of  useful  and  desirable 
articles  than  they  could  do  were  they  to  engage  indis- 
criminately In  every  possible  employment.  Can  it  be 
doubted  that  a  vastly  greater  supply  of  manufactured 
goods,  corn,  and  cattle  is  produced  by  the  inhabitants 
of  Glasgow,  the  Carse  of  Cowrie,  and  Argyleshire  re- 
spectively confining  themselves  to  manufactures,  agri- 
culture, and  the  rearing  of  rattle,  than  if  each  endeavoured 
directly  to  raise  these  various  products  ? 

But  it  is  easy  to  see  that  foreign  trade,  or  the  territorial 
division  of  labour  between  different  and  independent 
countries,  contributes  to  increase  the  wealth  of  each  in 
precisely  the  same  manner  that  the  trade  between  dif- 
ferent provinces  of  the  same  kingdom  contributes  to  in- 
crease their  wealth.  There  Is  a  still  greater  difference 
between  the  productive  powers  with  which  Providence 
has  endowed  different  ami  distant  countries,  than  there  is 
between  the  productive  powers  of  the  provinces  of  the 
country  ;  and  consequently  the  establishment  of  a 
intercourse  between  them  must  be  proportionally 
I  advantageous.  Indeed,  there  are  a  great  many  pro- 
ducts,  and  some  of  them  of  the  very  greatest  utility,  that 
cannot  be  raised,  except  In  particular  situations.  Were  It 
not  for  commercial  intercourse,  we  should  not  be  able  to 
obtain  the  smallest  supply  of  tea,  spices,  raw  cotton,  raw 
■ilk.  gold  and  silver,  and  a  thousand  other  equally  useful 
and  desirable  commodities.  Providence,  by  giving  dif- 
ferent soils,  climates,  and  natural  productions  to  different 
countries,  has  evidently  provided  for  their  mutual  inter 
course  and  civilization.  By 
each  to  employ  their  capital  and 

ments  in  which  their  geographical  situation,  the  physical 
capacities  of  their  soil,  their  national  character  and  habits 
fit  them  to  excel,  foreign  commerce,  or  the  territorial 
division  of  labour,  has  a  wonderful  influent  :e  in  multi- 
plying the  products  of  arts  and  industry.  Where  the 
Irecdom  of  commerce  is  not  interfered  with,  each  country 
necessarily  devotes  itself  to  such  employments  as  are 
most  beneficial  for  lt«elf.  And  this  pursuit  of  individual 
advantage  is  in  the  highest  degree  conducive  to  the  good 
of  the  whole.  By  stimulating  industry,  by  rewarding 
ingenuity,  and  by  using  most  efficaciously  the  particular 
oowers  bestowed  by  nature,  commerce  distributes  labour 
iu»t  effectively  and  economical))  ;  « hile  hy  increasing 
the  mass  of  necessary  and  useful  products  it  diffuses 
opulence,  and  binds  together  the  universal  society  of 
nations  by^  the  common  and  powerful  ties  of 


interest  and  reciprocal  obligation.  Commerce  enable* 
each  particular  state  to  profit  by  the  inventions  and  dis- 
coveries of  every  other  state.  It  creates  new  tastes  and 
new  appetites,  and  it  also  gives  the  means  and  the  desire 
of  gratifying  them.  The  progress  of  domestic  industry 
is  accelerated  by  the  competition  of  foreigners.  Com- 
merce has  either  entirely  removed  or  greatly 
a  host  of  unworthy  prejudices.  It  has  shown  that 
thing  can  be  more  illiberal  and  absurd  than  that 
prevalent  dread  of  the  progress  of  others  in  wealth  and 
civilisation  ;  and  that  the  true  glory  and  real  interest  of 
each  particular  people  will  be  more  certainly  advanced 
"  >  and  outstrip  its  neighbours  in 
civilization,  than  by  labouring 
pre-eminence  in  the  bloody  and  de- 
xessary  art  of  war. 
The  influence  of  commerce  in  giving  increased  efficacy 
to  labour,  and  augmenting  national  wealth,  may  be  easily 
Illustrated.  Thus  in  the  case  of  the  intercourse  or  terri- 
torial db  is  ion  of  labour  carried  on  between  England  and 
Portugal,  our  superior  wool,  and  our  command  of  coal, 
of  skilful  workmen,  of  improved  machinery,  in  short,  of 
all  the  instruments  of  manufacturing  industry,  enable  us 
to  produce  cloth  at  a  much  cheaper  rote  than  the  Portu- 
guese ;  but,  on  the  other  hand,  the  soil  and  climate  of 
Portugal  being  peculiarly  favourable  for  the  cultivation 
aid  growth  of  the  ({rape,  she  is  aide  to  produce  wine  at 
on  infinitely  less  cott  than  it  ran  be  produced  here.  And 
hence  it  is  obvious  that  England,  by  confining  herself  to 
the  manufacture  of  cloth,  in  which  she  has  a  natural  ad- 
vantage, and  exchanging  it  with  the  Portuguese  for  wine, 
will  obtain  a  vastly  larger  supply  of  that  commodity  than 
if  she  attempted  to  cultivate  the  grape  at  home  :  and 
Portugal,  by  exchanging  her  wine  for  the  cloth  of  Eng- 
land, will  obtain  a  much  greater  quantity  of  cloth  than  if 
she  attempted  to  counteract  the  intention  of  nature  by 
converting  a  portion  of  her  capital  and  industry  from  the 
raising  of  wine,  in  which  she  has  an  advantage,  to  the 
manufacture  of  cloth,  in  which  the  advantage  is  ou  the 
side  of  another. 

What  has  been  already  stated  is  sufficient  to  cxposo 
the  sophism  of  the  French  economists,  who  contended, 
that  as  an  equivalent  must  be  always  given  for  com- 
modities brought  from  abroad,  it  is  Impossible  foreign 
commerce  should  be  a  means  of  increasing  wealth. 
"  How,-  they  asked,  "  can  the  wealth  of  a  couutry  be  in- 
creased bv  giving  equal  values  for  equal  values  ?  They 
admitted  that  commerce  might  be  the  means  of  making 
a  better  distribution  of  the  wealth  of  the  world  ;  but  as 
it  did  nothing  more  than  exchange  one  sort  of  wealth  for 
another,  they  denied  that  it  could  make  any  addition  to 
its  amount.  At  first  sight,  this  sophistical  and  delusive 
statement  appears  sufficiently  conclusive  ;  but  a  very  few 
words  will  be  sufficient  to  demonstrate  Its  fallacy.  The 
advantage  of  commerce  does  not  consist  In  its  enabling 
either  of  the  parties  who  carry  it  on  to  obtain  articles  of 
greater  value  than  those  they  give  in  exchange.  It  may 
have  cost  as  much  to  produce  the  cloth  with  which  the 
English  merchant  purchases  the  wine  of  Portugal  as  it 
did  to  produce  the  latter,  or  it  may  have  coft  more.  But 
then  it  must  be  observed  that  in  making  the  exchange 
the  value  of  the  wine  is  estimated  by  what  it  takes  to 
produce  it  in  Portugal,  which  has  peculiar  capability  s 
lor  that  species  of  industry,  and  not  by  what  it  would 
take  to  produce  it  in  England  were  the  trade  put  an  end 
to  ;  and,  in  like  manner,  the  value  of  the  cloth  is  esti- 
mated by  what  it  takes  to  produce  it  in  England,  and  not 
by  what  it  would  take  to  produce  it  in  Portugal.  Tho 
advantage  of  the  intercourse  consists  in  this,  that  it 
enables  each  country  to  obtain  commodities  for  the  pro- 
duction of  which  it  has  no  natural  capability,  and  which 
it  would  therefore  cost  vastly  more  to  produce  dirtctly 
at  home,  at  the  price  required  to  produce  them  under  the 
most  favourable  circumstances,  arid  with  the  least  possible 
expense.  The  gain  of  the  one  party  is  not  the  loss  of 
the  other.  Both  benefit  by  the  Intercourse,  for  it  enables 
both  to  save  labour  and  expense  in  the  production  of 
commodities  ;  so  that  the  wealth  of  the  two  countries  is 
not  only  better  distributed,  but  is  *1,°tJJea^>alnc^caw"d* 

them. 

"  The  commerce  of  one  country  with  another  Is  merely 
an  extension  or  that  division  of  labour  by  which  so  iqany 
benefits  are  conferred  on  the  human  race.  As  the  same 
country  Is  rendered  richer  by  the  trade  of  one  province 
with  another  ;  as  its  labour  becomes  thus  infinitely  r.ioro 
divided  and  more  productive  than  it  could  otherwise 
have  been ;  and  as  the  mutual  interchange  of  all  those 
commodities  which  one  province  has,  and  another  wants, 
multiplies  the  accommodations  and  comforts  of  the  whole, 
and  the  country  becomes  thus  in  a  wonderful  degree  more 
opulent  and  happy  :  so  the  same  beautiful  train  of  con- 
sequences is  observable  in  the  world  at  large,— -that  vast 
empire,  of  which  the  different  kingdoms  may  be  regarded 
as  the  provinces.  In  this  magnificent  empire,  one  pro- 
vince Is  favourable  to  the  production  of  one  species  of 
province  to  another.  By  their 
4  P  4 


mutual  unci  •      liui  inn;  tr*-,»*.,  . 

permitting  the  people  of  ,  by  the  territorial  division  of 
id  labour  in  those  depart  - 
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mutual  Intercourse,  mankind  are  enabled  to  distribute 
their  labour  aa  best  fits  the  genius  of  each  particular 
country  and  people.  The  industry  of  the  whole  is  thus 
rendered  incomparably  more  productive ;  and  every 
species  of  necessary,  useful,  and  agreeable  accommoda- 
tion is  obtained  hi  much  greater  abundance,  and  with  in- 
finitely less  expense."  (mM'$  Commerce  Defended,  p.  38.) 

The  supply  of  a  great  city  with  Us  various  articles  of 
provision  and  consumption  affords,  as  has  been  justly 
observed,  one  of  the  most  striking  Instances  of  the  bene- 
fits  resulting  from  the  division  and  combination  of  em- 
ployments on  the  most  extensive  scale.  In  Illustration 
of  this.  It  may  be  stated,  that  at  this  moment  (I Ml), 
there  are  not  less  than  two  millions  of  Inhabitants  con- 
gregated within  ten  miles  round  St.  Paul's,  comprising 
a  large  proportion  of  the  wealthiest  individuals  in  the 
The  production  of  the  provisions  and  other 
is  required  by  this  vast  population  era- 
a  very  large  proportion  of  the  people  of 
an  Immense  number  of 
in  the  most  distant  countries.  Tne  Chinese 
furnish  the  tea  ;  the  planters  of  Jamaica  and  Demerara 
the  sugar  and  coffee ;  Ceylon  and  the  Eastern  Archi- 
pelago the  spices  ;  the  Portuguese  and  French  the  wines  ; 
the  people  of  Cashmere  In  Central  Asia  the  shawls  ;  the 
Australians  ami  Germans  the  wool ;  the  Americans  the 
cotton  ;  the  Italians  and  Chinese  the  silk ;  the  Nor- 
wegians the  lobsters ;  the  Spaniards  and  the  people  of  the 
Asores  the  oranges,  and  so  forth,  required  for  the  supply 
of  London.  And  yet,  notwithstanding  the  extreme 
diversity  of  the  sources  whence  they  are  brought,  and 
of  the  conditions  under  which  they  are  produced,  every 
article  is  supplied  to  the  exact  extent  to  which  it  is 
wanted  ;  and  every  individual  In  this  immense  city  may 
get,  on  the  shortest  notice,  any  quantity  of  any  article, 
now  great  or  how  small  soever,  that  he  requires.  There 
is  no  excess  at  one  time,  or  scarcity  at  another.  1'he 
supply  of  every  article  is  adjusted  to  the  demand  with  a 
precision  that  any  one  not  acquainted  with  the  circum- 
stances would,  d  priori,  have  pronounced  impossible. 

And  how,  it  may  be  Inquired,  are  these  astonishing 
results,  this  constant  and  equable  supply  of  infinitely 
varied  wants,  brought  about  r  Had  government  under- 
taken such  a  task,  it  certainly  would  have  exhibited, 
even  with  the  assistance  of  a  whole  army  of  officers  and 
purveyors,  a  signal  and  total  failure  ;  but  It  is  now  effected 
with  the  utmost  facility  by  the  efforts  of  individuals,  who, 
in  the  prosecution  of  their  own  Interests,  confer  inesti- 
mable advantages  on  this  great  city.  and.  indeed,  enable 
It  to  subsist.  Every  retail  dealer  is  aware  of  the  ordinary 
or  average  demand  of  his  customers  for  the  article  or 
articles  In  which  he  deals  ;  and  in  like  manner  the  whole- 


who  commission  articles  of  the  producers, 
all  aware  of  the  quantity  that  will  be  taken 
eff  by  the  retailers,  whose  agents  they  are,  and  of  the 
periods  when  they  will  have  to  be  supplied.  In  this 
way  the  aggregate  and  Individual  wants  of  any  popu- 
lation, how  great  soever,  come  to  be  accurately  known  ; 


and  the  quantity  of  labour  required  to  supply  the 
ent  articles  of  which  they  stand  in  need,  and  no 


put  in  motion. 

It  would  be  unnecessary,  in  a  work  of  this  kind,  to  dwell 
on  the  advantages  resulting  to  society  from  the  formation 
of  improved  roads,  eaaals,  and  other  easy  means  of  com- 
munication. At  bottom,  however,  the  principal  advantage 
of  these  consists  in  the  facility  which  thry  afford  for 
enabling  products  to  be  conveyed  from  one  place  to  ano- 
ther ;  that  Is,  for  enabling  the  division  of  labour  between 
different  parts  of  the  country  to  be  carried  to  the  greatest 
extent.  And  the  same  principle  that  teaches  us  that  it  is 
for  the  public  advantage  to  construct  new  ami  improved 
roads,  and  to  promote  to  the  utmost  the  facilities  ot  inter- 
course between  the  difierent  parts  of  the  United  Kingdom, 
should  teach  us  to  abolish.  In  as  far  as  practicable,  all 
restrictions  on  the  intercourse  with  foreign  countries,  and 
to  give  full  scope  to  the  territorial  division  of  labour  be- 
tween our  people  and  those  of  other  nations.  All  the 
arguments  that  can  be  used  for  the  opening  of  new  roads, 
the  throwing  of  bridges  over  ravines  and  rivers,  and 
otherwise  improving  the  means  of  internal  intercourse, 
apply  with  but  little  variation,  and  with  canal  force,  to 
the  abolition  of  restrictions  on  the  exportation  of  native 
and  the  importation  of  foreign  produce  ;  the  object  of 
the  one  class  of  measures  as  of  the  other  U  to  facilitate  the 
interchange  of  the  various  products  of  art  and  industry, 
and  consequently  to  enable  capital  and  labour  to  be  em- 
ployed In  the  channels  in  which  they  are  sure  to  be  most 
productive.  {See  the  art.  Comma*:!  in  this  Diet.,  and 
the  authorities  therein  referred  to,) 

The  various  provisions  made  by  society  for  its  protec- 
tion, and  for  securing  and  preserving  the  rights  and  pri- 
vileges of  Individuals,  owe  their  origin  to  this  principle. 
Government  itself  is  wholly  founded  on  a  sense  of  the  ad- 
Hages  resulting  from  the  division  of  employments. 
In  the  rudest  state  of  society  each  man  relies  principally 
on  himself  for  the  protection  both  of  his  person  and  of 
For  these  purposes  he  must  be  always 


armed,  and  always  watchful ;  what  little  property  he  has 
must  be  moveable,  so  as  never  to  be  far  distant  from  its 
owner.  Defence  or  escape  occupy  almost  all  his  thought*, 
and  almost  all  his  time ;  and,  after  all  these  sacrifices, 
they  are  very  imperfectly  effected.  '  If  ever  you  see  aa 
old  man  here,'  said  an  inhabitant  of  the  confines  of  Abys- 
sinia to  Bruce, '  he  is  a  stranger ;  the  natives  all  die  young 
by  the  lance.' 

"  But  the  labour  which  every  individual  who  relies  on 
himself  for  protection  must  himself  undergo  is  more 
than  sufficient  to  enable  a  few  individuals  to  protect 
themselves,  and  also  the  whole  of  a  numerous  community. 
To  this  may  be  traced  the  origin  of  governments.  The 
nucleus  of  every  government  must  have  been  some  person 
who  offered  protection  in  exchange  for  submission.  On 
the  governor  and  those  with  whom  he  is  associated,  or 
whom  he  appoints,  is  devolved  the  care  of  defending  the 
community  from  violence  and  fraud  ;  and  so  far  as  in- 
ternal violence  Is  concerned,  and  that  Is  the  evil  most 
dreaded  in  civilised  society.  It  Is  wonderful  how  small  a 
number  of  persons  can  provide  for  the  security  of 
tudes.  About  fifteen  thousand  soldiers,  and  not 
thousand  policemen,  watchmen,  and  officers  of 
protect  the  persons  and  property  of  the  I 
of  inhabitants  of  Great  Britain.  Then 
that  does  not  engross  the  labour  of  a 
persons  than  are  employed  to  perform  this  the  most 
Important  of  ail  services."  (Senior  on  PoUUeoi  Eco- 
nomy.) 

Definition  and  Employment  of  Capital.— The  capital  of 
a  country  consists  of  those  portions  of  the  produce  of  In- 
dustry existing  in  it  that  may  be  made  directly  available, 
either  for  the  support  of  human  beings,  or  the  facilitating 
of  production.  It  consequently  comprises  all  those  artk-b-t 
that  may  be  employed  for  the  subsistence,  clothing,  and 
lodging  of  the  labourers  engaged  In  industrious  under- 
takings ;  and  the  various  animals,  tools,  and  machines  of 
which  they  may  avail  themselves  in  performing  their  Uuk*. 
It  is  usual  to  call  the  former,  or  the  food,  clothes,  Ac,  re- 
quired for  the  subsistence  of  the  labourer,  the  corn  used  as 
seed  and  In  the  feeding  of  horses,  coal.  Ac, eircutatrng  ca- 
pital ;  while  those  articles  that  are  more  slowly  consumed, 
as  the  lower  animals,  the  houses,  and  the  various  instru- 
ments and  machines  that  either  are  or  may  be  employed 
in  industrious  undertakings,  are  called fixed  capital.  But 
though  this  distinction  be  convenient  for  some  purposes, 
no  distinct  line  of  demarcation  can  be  drawn  between  the 
different  varieties  of  capital,  and  they  are  alike  indis- 
pensable to  the  successful  prosecution  of  most  branches 
of  Industry.  Without  a  supply  of  the  first,  or  circulating 
capital,  that  Is,  without  a  supply  of  food,  clothes,  Ac.  it 
would  plainly  be  impossible  to  engage  tn  any  sort  of  un- 
dertaking where  the  return  was  at  all  distant ;  and  with- 
out the  second,  or  fixed  capital,  that  Is,  without  the  aid  of 
tools  and  machines  (which  are  merely  a  more 
species  of  tools),  there  are  but  few  sorts  of 
»  carried  on  at  all,  or  with  any  adva 


the  progressive  nature  of  i 
faculty,  lead  him,  cren  In  the 
rudest  states  of  society,  to  provide  a  reserve  of 
and  to  contrive  tools  and  instruments  to  assist  him  In  his 
operations.  The  American  hunters  make  use  of  clubs 
and  sling*  to  abridge  their  labour  and  facilitate  the  acqui- 
sition of  game ;  and  the  same  principle  which  prompt* 
them  to  construct  and  avail  themselves  of  those  rude  in- 
struments never  ceases  to  operate :  It  is  always  producing 
some  new  improvement,  and  in  an  advanced  and  refirwd 
period  substitutes  ships  for  canoes,  muskets  for  slings, 
steam-engines  for  clubs,  and  cotton-mills  for  distaffs. 

Hence  It  is  only  by  the  employment  and  co-operation 
of  both  descriptions  of  capital  that  wealth  can  be  largely 
produced,  ana  universally  diffused.  An  agricultural 
might  have  an  ample  supply  of  carts  and  ploughs,  of  oxrn 
and  horses,  and,  generally,  of  all  the  instruments  and 
animals  used  in  his  department  of  Industry;  but  were  be 
destitute  of  circulating  capital,  or  food  and  clothes,  be 
would  be*  unable  to  avail  himself  of  their  assistance  ;  and 
Instead  of  tilling  the  ground,  would  have  to  resort  to  some 
species  of  appropriatlve  industry  :  and,  on  the  other  hand, 
supposing  he  were  abundantly  supplied  with  provision*, 
what  could  he  do  without  the  assistance  of  a  fixed  I 
or  tools  ?  What  could  the  most  skilful  husband* 
form  without  his  spade  and  plough  ?  a  wes 
his  loom  ?  a  carpenter  without  his  saw,  his 
hit  planes. 

The  division  of  labour 
sidcrahlc  extent  without  the 
capital.    Before  labour  can  be 


to 

nu 

"a  stock  of 


riaU  andatm>ue  lA^ea7eVTaLnot*a^ply  himself  en?irHv 
to  his  peculiar  business,  unless  there  I*  beforehand  stored 
up  somewhere,  either  In  his  owu  possession  or  in  that  of 
some  other  person,  a  stock  sufficient  to  maintain  hlro. 
and  to  supply  him  with  the  materials  and  tools  of  his 
works,  till  he  has  not  only  completed  but  sold  his  web. 
This  accumulation  must,  evidently,  b 
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:  a  time  to  such  a 
119.) 

i  of  capital  muit  hare  preceded  the 
division  of  labour,  to  it-  subsequent  division 
can  only  be  perfected  ax  capital  it  more  and  more  accu- 
"ited.  Accumulation  and  division  act  and  react  on 
other.  The  quantity  of  work  which  the  same  num- 
of  people  can  perform  increases  in  a  great  proportion 
with  every  fresh  subdivision  of  labour  ;  and  according  as 
th«*  ojwration*  of  each  workman  are  reduced  to  a  greater 
degree  of  identity  and  simplicity,  he  has,  as  already  ex- 
plained,  a  greater  chance  of  discovering  machines  and 
processes  for  facilitating  his  separate  task.  The  quantity 
of  industry,  therefore,  not  only  increases  in  every  country 
with  the  increase  of  the  stock  or  capital  which  sets  it  in 
motion  ;  but,  in  consequence  of  this  increase,  the  division 
of  latmur  is  extended,  new  and  more  powerful  imple- 
ments  and  machines  are  invented,  and  the  same  quantity 
of  labour  Is  made  to  produce  an  infinitely  greater  quantity 
of  commodities. 

Besides  enabling  labour  to  he  divided,  capital  contrU 
butes  to  facilitate  labour  and  produce  wealth  In  the  three 
following  ways :  — 

First.  —  It  enables  work  to  be  executed  that  could  not 
be  executed,  or  commodities  to  be  produced  that  could 
not  be  produced,  without  it. 

—  It  saves  labour  in  the  production  of  almost 

i  of  commodities. 
—  It  enables  work  to  be  executed  better,  as  well 
■  expeditiously. 
With  regard  to  the  first  advantage  derived  from  the 
employment  of  capital,  or  the  circumstance  of  its  en- 
abling commodities  to  be  produced  that  could  not  be 
it,  It  is  plain,  as  already  observed, 
n  of  such  commodities  as  require  a 
period  for  their  completion  could  not  be 
unless  a  stock  of  circulating  capital,  or  of 
clothes  sufficient  for  the  maintenance  of  the 
labourer  while  employed  on  them,  was  previously  pro- 
vided. Hut  the  possession  of  fixed  capita!,  or  of  tools 
ami  machines,  is  frequently  as  necessary  to  the  pro- 
duction of  commodities  as  the  possession  of  circulating 
capital.  It  would,  for  example,  be  quite  impossible  to 
produce  a  pair  of  stockings  without  the  aid  of  wires  ;  and 
although  the  ground  might  be  cultivated  without  the 
aid  of  a  plough.  It  could  not  be  cultivated  without  the 
aid  of  a  spade  or  a  hoe.  If  we  run  over  the  vast  cata- 
logue of  the  arts  practised  in  a  civilized  country,  it  will  be 
found  that  extremely  few  can  be  carried  on  by  the  mere 
employment  of  the  Angers,  or  rude  tools  with  which  man 
is  furnished  by  nature.    It  is  almost  always  necessary  to 

r r<>>  idc  ourselves  with  the  result  of  prei  lous  Industry  and 
nvention.  and  to  strengthen  our  feeble  hands  by  arming 
them,  if  we  may  so  speak,  "  with  the  force  of  all  the  ele- 
ments." 

In  the  second  place,  besides  supplying  many  species  of 
commodities  that  could  not  be  produced  without  its  co- 
operation, the  employment  of  capital  occasions  a  saving 
of  Labour  in  the  production  of  many  others ;  and,  by 
j  their  cost,  brings  them  within  the  reach  of  a  far 
number  of  consumers.  We  have  been  so  long 
tomed  to  profit  by  the  services  of  the  most  com  mo. 
and  powerful  machines,  that  it  requires  a  conslder- 
of  abstraction  to  become  fully  aware  of  the 
owe  to  them.  But  if  we  compare  the  arts 
by  highly  civilized  societies  and  those  in  a 
state,  we  can  hardly  fail  of  being  convinced 
that  we  arc  indebted  to  the  employment  of  machinery  for 
a  very  large  proportion  of  our  superior  comforts  and  en- 
nts.  Suppose,  that,  like  the  Peruvians,  ami  many 
people  of  the  New  as  well  as  the  Old  World,  we 
destitute  of  iron,  and  unacquainted  with  the  method 
of  domesticating  and  employing  oxen  and  horses,  how 
prodigious  a  change  for  the  worse  would  be  made  in  our 
condition  !  It  was  customary.  In  tome  countries,  to  make 
cloth  by  taking  up  thread  after  thread  of  the  warp,  and 
passing  the  woof  between  them  by  the  unassisted  agency 
of  the  hand  ;  so  that  years  were  consumed  in  the  manu- 
facture of  a  piece  which,  with  the  aid  of  the  loom,  may 
be  produced  in  as  many  days.  Nothing,  perhap*.  has 
contributed  so  much  to  accelerate  the  progress  and  dif-  | 
fuse  the  blessings  of  civilization,  as  the  establishment  of 
a  commercial  intercourse  between  different  and  distant  i 
nation*.  But  how  could  this  tic  effected  without  the 
construction  of  vessels,  and  the  discovery  of  the  art  of  j 
navigation  ?  And  if  we  compare  the  early  navigators, 
c  reeping  timidly  along  the  shore  in  canoes  formed  out  ! 
of  trees  partly  hollowed  by  fire,  and  partly  by  the  aid  of 
a  stone  hatchet  or  the  bone  of  some  animal,  with  those 
who  now  boldly  traverse  the  trackless  ocean  in  noble 
,  laden  with  the  produce  of  every  climate,  we  shall 
a  taint  idea  of  the  advance  of  the  arts,  and  what 
i  to  machinery  and  science.  Those  who  have  dis- 
hed themselves  in  this  career,  though  they  have 
rarely  met  with  that  gratitude  and  applause  from  their 
fellow-citizens  to  which  they  had  so  Just  a  claim,  have 
been  the  jreat  benefactors  of  the  human  race. 
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iher  and  more  important  advantages  re- 
invention of  moveable  types  and  printing, 
the  most  perfect  manuscript,  one  on  which 


of  nature  Into  our  service,  and  subjecting 
to  our  control,  they  have  given  man  almost  omni- 
potent power,  and  rendered  him  equal  to  the  most  gigantic 
undertakings.  Without  their  assistance  we  should  be 
poor  indeed  !  Such  as  the  naked  and  half-famished  savage 
of  New  Holland  is  at  this  day,  such  would  the  Athenian, 
the  Roman,  and  the  Englishman  have  been,  but  for  the 
invention  of  tools  and  machines,  and  the  employment  of 
natural  a  pent  s  in  the  gfsjBjl  VOffc  Of  production 

The  third  advantage  derived  from  the  employment  of 
capital  consists  in  its  enabling  work  to  be  done  better,  as 
well  as  more  expeditiously.  Cotton,  for  example,  might 
be  spun  by  the  hand ;  but  the  admirable  machines  in- 
vented by  ilargreavcs,  Arkwright,  and  others,  enable  a 
hundred  or  a  thousand  times  as  much  yarn  to  be  spun  as 
could  be  effected  by  means  of  a  common  spindle,  at  the 
same  time  that  they  have  improved  its  quality  and  given 
it  a  degree  of  fineness  and  of  evenness,  or  equality  Tn  its 
parts,  which  was  never  previously  attained.  A  painter 
would  occupy  months,  or  it  might  be  years,  in  painting 
with  a  brush  the  cottons,  or  printed  cloths,  used  in  the 
hanging  of  a  single  room  ;  and  it  would  be  very  difficult, 
if  not  impossible,  for  the  best  artist  to  give  that  perfect 
identity  to  his  figures  which  is  given  to  them  by  tho 
machinery  now  made  use  of  for  that  purpose.  Not  to 
mention  the  other 
suiting  from  the  i 
it  Is  certain  that  the  i 

years  of  patient  and  irksome  labour  have'been  I 
Is  unable,  in  point  of  delicacy  and  correctness,  to 
a  well-printed  work,  executed  in  the  hundredth  |>art  of 
the  time,  and  at  a  hundredth  part  of  the  expense.  The 
great  foreign  demand  for  English  manufactured  goods 
results  no  less  from  the  superiority  of  their  manufacture 
than  from  their  greater  cheapness ;  and  for  both  these 
advantages  we  are  principally  indebted  to  the  excellence 
of  our  machinery. 

There  are  other  considerations  which  equally  illustrate 
the  extreme  importance  of  the  accumulation  and  employ, 
ment  of  capital.  1'he  food  and  other  accommodations 
enjoyed  by  a  nation  cannot  be  increased  except  by  an  in- 
crease In  the  number  of  Its  labourers,  or  in  their  productive 
powers ;  but,  without  an  Increase  of  capital,  it  is  in  most 
cases  impossible  to  emplov  more  workmen  with  advan- 
tage If  the  articles  applicable  to  the  support  of  the 
labourers,  and  the  tools  and  machines  with  which  they 
are  to  operate,  be  required  for  the  maintenance  and  effi. 
cient  employment  of  those  already  in  existence,  there  ran 
be  no  additional  demand  for  others.  Under  such  circum- 
stances the  rate  of  wages  cannot  rise  ;  and  if  the  number 
of  inhabitants  be  increased,  they  must  be  worse  provided 
for.  Neither  is  it  at  all  probable  that  the  powers  of  the 
labourer  should  be  augmented,  except  capital  be  pre- 
viously increased  Without  the  better  education  and 
training  of  workmen,  the  greater  subdivision  of  their  em- 
ployments, or  the  improvement  of  machinery,  their  pro- 
ductive energies  can  never  be  materially  increased  ;  and 
in  almost  all  these  cases  additional  capital  is  required. 
It  is  seldom,  unless  by  its  means,  that  workmen  can  be 
better  trained,  or  that  the  undertaker  of  any  work  can 
either  provide  them  with  better  machinery,  or  make  a 
proper  distribution  of  labour  among  them.  Should  the 
work  to  be  done  consist  of  a  number  of  parts,  to  keep  a 
workman  constantly  employed  In  one  only  requires  a 
much  larger  stock  than  when  he  Is  occasionally  employed 
In  every  different  part.  "  When,"  says  Dr.  Smith,  "  we 
compare  the  state  of  a  nation  at  two  different  periods,  and 
find  that  the  annual  produce  of  its  land  and  labour  Is  ev|. 
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lands  are  better  cultivated,  its  manufactures  more  nume- 
rous and  more  flourishing,  and  its  trade  more  extensive, 
we  may  be  assured  that  its  capital  must  have  increased 
during  the  interval  between  these  two  periods,  and  that 
more  must  have  been  added  to  It,  by  the  good  conduct  of 
some,  than  had  been  taken  from  it  either  by  the  private 
misconduct  of  others,  or  by  the  public  extravagance  of 
government.*'  (  Wealth  of  Nations,  152.)  It  Is  therefore 
apparent  that  no  country  can  ever  reach  the  stationary 
state,  so  long  as  she  continues  to  accumulate  additional 
capital.  While  she  does  this  she  will  have  an  Increased 
demand  for  labour,  and  will  be  uniformly  augmenting  the 
mass  of  necessaries,  luxuries,  and  conveniences,  and  con- 
sequently, also,  the  numbers  of  her  people.  But  with 
every  diminution  of  the  rate  at  which  capital  has  been 
accumulating,  the  demand  for  labour  will  decline.  When 
no  additions  arc  made  to  capital,  no  more  labour  will  he, 
or,  at  lent,  can  be  advantageously  employed.  And  should 
the  national  capital  diminish,  the  condition  of  the  great 
body  of  the  people  will  deteriorate  ;  the  wages  of  labour 
will  be  reduced;  and  pauperism, with  its  attendant  train 
of  vice,  misery,  and  crime,  will  spread  Its  ravages  through- 
out society. 

Objcetum*  to  Maehincry  unfounded.  —  But,  admitting 
what  has  been  stated,  still  it  may  be.  and  indeed  has  been 
contended,  that  how  advantageous  soever  to  the  country, 
introduction,  frequently  injure  the 
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the  rate  of  wages.  In  point  of  fact,  however,  it  aiiir.lt* 
of  demonstration  that  every  introduction  of  improved 
machinery  is  sure  to  increase  the  aggregate  demand  for 
labour ;  at  the  same  time  that,  by  reducing  the  cost  of 
commodities,  it  enables  the  labouring  class,  in  common 
with  the  rest  of  society,  to  obtain  a  greater  command 
over  necessaries  and  conveniences.  It  sometimes,  in- 
deed, happens  that  the  introduction  of  machinery  is 
injurious  to  the  labourers  employed  In  a  particular  de- 
partment ;  but  if  it  displace  them,  it  cannot  foil  to  occa- 
sion a  more  than  equivalent  demand  for  their  services  in 
other  departments.  The  introduction  of  moveable  type* 
and  printing  threw  out  of  employment  all  those  who 
had  been  previously  engaged  in  the  copying  of  manu- 
script* ;  but,  at  the  same  time,  it  if  certain  that  this  in- 
vention, by  cheapening  and  multiplying  books,  has  made 
at  least  from  a  hundred  to  flve  hundred  persons  be  cm- 
plo»ed  in  the  book  trade  for  one  that  was  employed  in  it 
when  It  began  to  be  Introduced,  or  that  would  have  been 
employed  in  it  at  this  moment  had  it  not  been  disco- 
vered. 

Precisely  similar  results  follow  in  all  cases  in  which  anr 
peculiar  description  of  hand  lalwur  is  superseded  by  machi- 
nery. At  this  moment  we  have  an  example  of  the  principle 
before  us  in  the  business  of  hand-loom  weaving,  which  it  in 
the  course  of  bring  superseded  by  the  Introduction  of 
power-looms,  the  hand-loom  weavers  being,  like  the  copy- 
ing clerks  in  the  15th  and  16th  centuries,  involved  in  the 
greatest  difficulties.  But  these,  how  severe  soever  In  the 
meantime,  will  be  but  of  temporary  duration,  and  society 
will  be  perpetual  gainers  by  the  change.  Power-looms  are 
introduced  only  because  they  do  their  work  cheaper  than 
it  can  be  done  by  the  hand.  Rut  the  wealth  of  those  who 
buy  the  products  of  the  power-looms  Is  nqt  affected  by  the 
change  ;  and  whatever  they  may  save  through  the  reduc- 
tion of  their  price  will  be  laid  out  on  other  things,  the  pro- 
duction of  which  will,  in  the  end,  fully  absorb  the  unem- 
ployed hand- loom  weavers,  at  the  same  time  that  the 
cheapened  products  will  bo  brought  within  the  command 
of  new  classes  of  purchasers,  and  that  the  demand  for  them 
will  be  proportionally  increased  ;  and  this,  it  is  plain,  will 
open  a  new  field  for  the  employment  of  many  additional 
hands  in  the  construction  of  machinery,  and  In  the  various 
subordinate  departments  connected  with  the  manufacture. 
To  suppose,  indeed,  that  the  introduction  of  improved  ma- 
chinery should,  under  any  circumstances,  entail  a  real  in* 
jury  on  society,  is  to  suppose  what  is  contradictory  and 
absurd  ;  it  is  equivalent  to  supposing  that  society  might 
be  Injured  by  an  Increased  productiveness  of  soil,  and  an 
increased  salubrity  of  climate ;  it  is  to  suppose  that  wealth 
may  be  too  much  increased,  and  that  the  necessaries  and 
conveniences  of  life  may  bo  too  widely  diffused. 

Circumstances  most  favourable  for  the  Accumulation  of 
C apital.— Having  thus  endeavoured  to  point  out  the  vast 
importance  of  the  employment  of  capital,  and  the  manner 


in  which  it  co-operates  in  facilitating  production,  we  pro- 
i  the  circumstances  most  favourable  for  its 


to  explain 

accumulation.  Now.  as  capital  is  nothing  but  the  accu 
mul  ited  produce  of  previous  industry,  it  is  evident  that 
its  increase  will  bo  most  likely  to  be  most  rapid  where 
industry  is  most  productive  ;  or,  in  other  words,  where 
the  profits  of  stock  are  highest.  The  man  who  can  pro- 
duce a  bushel  of  wheat  in  three  days  may  accumulate 
twice  as  fast  as  the  man  who,  either  from  a  deficiency  of 
skill,  or  from  having  to  cultivate  a  bad  soil,  is  forced  to 
labour  six  days  to  produce  the  same  quantity  ;  and  the 
capitalist  who  can  invest  stock  so  as  to  yield  him  a  profit 
often  percent.,  has  it  equally  In  his.  power  to  accumulate 
twice  as  fast  as  he  who  can  only  obtain  five  per  cent, 
for  his  capital.  Experience,  too,  shows,  that  while  high 
profits  afford  greater  means  of  saving,  they  act  as  incen- 
tives to  accumulation.  Hence  it  is  found  that  in  those 
countries  most  rapidly  Increasing  in  wealth  and  popu- 
lation, the  rate  of  profit  is  always  comparatively  high. 
Thus  in  the  United  States,  the  rate  of  profit  is  usually 
•  twice  as  high  as  in  Great  Hritain  or  France:  and  it  is  to 
this  that  the  more  rapid  advancement  of  the  former  In 
wealth  and  population  is  entirely  to  be  ascribed.  We  do 
not  mean  to  say  that  high  profits  are  necessarily,  and  in 
every  instance,  accompanied  by  a  great  degree  of  prospe- 
rity. Countries  with  every  other  advantage  for  the  pro- 
fitable employment  of  Industry  and  stock  may  be  sub- 
jected to  a  despotical  government,  which  docs  not  respect 
the  right  of  property  ;  and  the  want  of  adequate  security 
thence  resulting  may  be  sufficient  to  paralyse  all  the  ex- 
ertions of  those  who  are  otherwise  placed  In  the  most 
favourable  situation  for  the  accumulation  of  capital.  Hut 
we  have  no  hesitation  in  laying  it  down  as  a  principle 
which  holds  in  every  case,  and  from  w  hich  there  is  really 
no  exception,  that  if  the  governments  of  any  two  or 
more  countries  be  about  equally  liberal,  and  property  in 
each  be  about  equally  well  secured,  their  comparative 
prosperity  will  depend  on  the  rate  of  profit :  wherever 
profits  are  high,  there  is  a  great  demand  for  labour,  and 
the  society  rapidly  augments  both  in  population  and 
riches.  ■  On  the  other  hand,  wherever  they  are  low,  the 
demand  for  labour  is  proportionally  reduced,  and  the 


j  progress  of  society  rendered  so  much  the  slower.  But 
however  high  the  rate  of  profit,  had  men  always  lhrd 
up  to  their  Incomes,  that  is,  had  they  always  consumed 
the  whole  produce  of  their  industry  in  the  gratification 
of  their  immediate  wants  and  desires,  it  is  obvious 
there  could  have  been  no  such  thing  as  capital  in  the 
world.  High  profits  are  advantageous,  because  they 
aflord  the  means  of  amassing  capital ;  but  something 
more  is  necessary  to  make  us  use  these  means,  and  ttm 
is  the  accumulating  principle.  The  desire  implanted  in 
the  breast  of  every  individual  of  rising  in  the  world,  and 
improving  his  condition,  ha*  prompted  mankind  to  save 
a  portion  of  their  Income,  or  of  the  produce  of  their  in- 
dustry, from  immediate  consumption,  and  to  set  It  a. part 
as  a  fund,  or  capital,  to  assist  them  in  their  future  under- 
takings. It  is  to  this  principle,  therefore,  or  rather  to 
iu  effect,  parsimony,  that  we  owe  our  capital  ;  and  it  I*  to 
capital  that  we  owe  almost  all  our  comforts  and 
menu.  Without  its  assistance  and  co-operation, 
could  not  have  been  divided  ;  arts  could  not  have  made 
any  progress;  and  mankind  must  have  continued  to 
shelter  themselves,  as  in  the  earliest  age*,  in  caves  and 
forests,  and  to  clothe  themselves  with  the  skins  of  wdd 
animals.  All  the  accumulated  riches  of  the  world.  tV 
clues  which  cover  its  surface,  the  ships  which  traverse 
its  seas,  and  the  innumerable  variety  of  improvements, 
owe  their  origin  to  thi*  principle.  —  to  the  desire  to  rise 
in  the  world,  and  consequently  to  save  and  amass. 

It  has  been  wisely  ordered  that  this  principle  should 
be  as  powerful  as  It  Is  advantageous.  "  With  regard  to 
profusion,"  says  Smith,  "  the  principle  which  prompts  to 
expense  is  the  passion  for  present  enjoyment ;  which, 
though  sometimes  violent,  and  very  difficult  to  be  re- 
strained, is,  in  general,  only  momentary  and  occasional. 
But  the  principle  w  hich  prompts  to  save  I*  the  desire  of 
bettering  our  condition ;  a  desire  which,  though  gene- 
rally calm  and  dispassionate,  come*  with  us  from  the 
womb,  and  never  leave*  us  till  we  go  into  the  grave.  In 
the  whole  interval  which  separate*  the  two  moment*, 
there  Is  scarce,  perhaps,  a  (ingle  instance  in  which  any 
man  is  to  perfectly  and  completely  satisfied  with  hi*  situ- 
ation a*  to  be  without  any  wish  of  alteration  or  improve- 
ment of  any  kind.  An  augmentation  of  fortune  I*  the 
means  by  which  the  greater  part  of  men  propose  and 
wish  to  better  their  condition.  It  is  the  meant  the  most 
vulgar  and  the  most  obvious  ;  and  the  most  likely  wav 
of  augmenting  their  fortune  is  to  save  and  accumulate 
some  part  of  what  they  acquire,  either  regularly  and  an- 
nually, or  upon  »oine  extraordinary  occasion.  Though 
the  principle  of  expense,  therefore,  prevail*  in  almost  all 
men  upon  some  occasion*,  and  in 
all  occasions,  yet  in  the  greater  part  of 
whole  courte  of  their  life  at  an 
frugality  seems  not  only  to 
nate  very  greatly."    (  Wealth  of  Nations,  151.) 

It  is  this  principle  which  carrie*  tociety  forward.  Th* 
spirit  of  parsimony,  and  the  effort*  which  the  frugal  and 
industrious  classes  make  to  improve  their  condition,  ia 
most  inst.in.  es  balance  not  only  the  profusion  of  Indi- 
viduals, but  also  the  more  wasteful  profusion  and  extra- 
vagance of  government.  The  spirit  of  economy  has  been 
happily  compared  by  Smith  to  the  unknown  principle  of 
animal  life,  the  vis  medicatrix  natura-,  which  frequently 
restores  health  and  vigour  to  the  constitution,  in  «pite 
both  of  dUease,  and  of  the  abturd  pre*criptlon*  of  the 
physician. 

But  however  great  the  capacity  of  the  principle  of  ac- 
cumulation to  repair  the  waste  of  capital,  we  mutt  take 
care  not  to  fall  into  the  error  of  supposing,  as  very  many 
have  done,  that  it*  operations  are  in  all  case*  promoted 
by  a  large  public  expenditure.  To  a  certain  extent  this 
is  indeed  true.  A  moderate  increase  of  taxation  has  the 
sanv  effect*  on  the  habit*  and  Industry  of  a  nation  that 
an  increase  of  his  family,  or  of  his  necessary  and  un- 
avoidable expense*,  ha*  upon  a  private  individual.  Man 
is  not  influenced  solely  by  hope,  —  he  I*  also  powerfully 
operated  upon  by  fear ;  taxation  bring*  the  latter  prin- 
ciple into  the  field.  To  the  desire  of  rising  in  the  world 
inherent  in  the  breast  of  every  ' 
fixation  superadds  the  fear  of  being  < 
station,  —  of  being  deprived  of  convt 
cations  which  habit  hat  rendered  almost 
and  the  combined  influence  of  the 


down 


duces  efforts  that  could  not  be  produced  by  the 
They  stimulate  individual* 


agency  of  cither 
vour,  by  i 
repair  the 


of  industry  and 
has  made  in  th 


their  fortunes 


and  it  not  uufreqoontly  happen*  that  their  effort*  do  more 
than  this,  and  that,  consequently,  the  national  wealth  is 
increased  through  the  increase  of  taxation.  Hut  we 
must  be  on  our  guard  against  the  abuse  of  this  doctrine. 
To  render  an  increase  of  taxation  a  cause  of  greater  ex- 
ertion, economy,  and  invention,  its  increase  should  be 
slow  and  gradual ;  and  it  should  never  be  carried  to  sur  n 
a  height  as  to  incapacitate  individuals  from  meeting  the 
sacrifices  it  imposes  on  them  by  such  a  moderate  deatree 
of  increased  exertion  and  economy  as  it  may  be  in  th\;r 
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power  to  make,  without  requiring  any  very  violent  change 
In  their  habits.  The  increase  of  taxation  must  not  be 
ouch  as  to  render  it  Impracticable  to  overcome  it*  influ. 
r-nce,  or  to  induce  the  belief  that  it  is  impracticable. 
Difficulties  that  seem  to  be  surmountable  sharpen  the 
inventive  power*,  and  are  readily  grappled  with  ;  but  an 
apparently  insurmountable  difficulty,  or  such  an  excessive 
weight  of  taxation  as  it  was  deemed  impossible  to  meet, 
would  not  stimulate,  but  destroy  exertion.  Instead  of 
producing  new  efforts  of  ingenuity  and  economy,  it  would 
produce  only  despair.  Whenever  taxation  become*  so 
IieavY  that  the  produce  it  takes  from  individuals  can  no 
longer  be  replaced  by  fresh  efforts,  these  efforts  uni- 
formly cease  to  be  made ;  the  population  becomes  dis- 
pirited, industry  is  paralysed,  and  the  country  rapidly 
declines. 

Ambition  to  rise  is  the  animating  principle  of  society. 
Instead  of  remaining  satisfied  with  the  condition  of  their 
fathers,  the  great  object  of  mankind  in  every  age  has 
bWB  to  rise  above  it.-  to  elevate  themselves  in  the  scale 
of  wealth  ;  to  continue  stationary,  or  to  retrograde,  Is  not 
natural  to  society.  Man  from  youth  grows  to  manhood, 
then  deeavs  and  dies ;  but  surh  is  not  the  destiny  of  nations. 
The  arts,  sciences,  and  capital  of  one  generation  become 
the  patrimony  of  that  which  succeeds  them,  and  in  their 
hands  are  augmented  and  rendered  more  efficient ;  so 
that,  if  not  counteracted  by  the  want  of  security,  or  by 
other  adventitious  causes,  the  principle  of  improvement 
would  always  operate,  and  would  secure  the  constant 
advancement  of  nations  in  wealth  and  population. 

Such  I*  a  short  outline  of  the  circumstances  on  which 
the?  production  of  weal  h  depends.  It  is  difficult  in  se- 
parately considering  the  influence  of  the  coir  biuation  and 
uiv  ision  of  employments,  and  of  the  introduction  and  im- 
provement of  machinery,  to  avoid  ascribing  un  undue 
decree  of  importance  to  the  one  immediately  under  con- 
sideration. But  neither  is  intitled  to  any  pre-eminence 
over  theother.  They  are  alike  important  ;  or  rather,  we 
should  sav.  they  are  alike  indispensable  to  the  pro- 
duction of*  wealth.  It  would,  indeed,  be  quite  as  profit- 
aide  to  Inquire  whether  the  heart  or  the  lungs  be  most 
essential  to  animal  existence,  as  it  i«  to  inquire  whe- 
ther the  division  and  combination  of  employments,  or 
the  command  of  capital.  Including  tools  and  machines, 
be*  most  essential  to  the  growth  of  opulence  and  civil- 
iiation.  Without  their  combined  and  powerful  aid,  man 
must  have  continued  sunk  In  primeval  barbarism  and 
Ignorance.  Take  away  the  division  and  combination 
of  employments,  and  the  isolated  efforts  of  individuals 
will  be  wholly  unable  to  produce  any  considerable  re- 
sult,  and  take  away  capital,  or  the  aid  derived  from  pre- 
vious savings,  and  from  tools  and  machinery,  and  we 
shall  immediately  sink  to  the  level  of  the  Australian 
savages. 

It  w  ould  be  inconsistent  with  the  objects  and  limits  of 
this  work  to  enter  further  Into  details.  The  sketch  now 
given  comprises,  we  believe,  an  accurate  statement  of  the 
great  prinrlples  that  lie  at  the  bottom  of  the  science,  and 
by  the  application  of  which  a  correct  judgment  may  be 
formed  of  most  practical  measures  affecting  the  produc- 
tion of  wealth.  But  those  who  wish  for  more  detailed 
statements,  and  expositions  of  difficulties,  must  resort  to 
wo<-k«  especially  appropriated  to  such  investigations. 

The  second  great  division  of  Political  Economy  has 
for  its  object  to  inquire  into  the  laws  which  regulate  the 
distribution  of  wealth  among  the  various  ranks  and  orders 


II.  Distribution  op  Wealth. 
The  inhabitants  of  such  countries  as  have  made  any  con* 
siderable  progress  In  clvlliiatlon  mav  be  divided  into  the 
three  great  classes  of  labourers,  landlords,  and  capitalists; 
that  Is,  into  those  who  employ  themselves  for  hire  in  any 
undertaking,  those  to  whom  the  lands  belong,  and  those 
who  are  the  owners  of  capital.  An  Individual  may  combine 
in  his  own  person  each  of  these  separate  characters  ;  but 
they  are,  notwithstanding,  sufficiently  well  marked  to  ad- 
mit of  their  classification  and  separate  consideration  In  thi 
case  of  all  individuals.  And  whatever  be  the  condition  of 
any  country  or  society,  whether  It  be  rude  or  refined,  rich 
or  poor,  every  person  belonging  to  it.  who  is  not  a  pauper, 
or  who  does  not  subsist  on  the  bounty  of  others,  may  be 
reckoned  In  one  or  other  of  these  classes.  They  divide 
amongst  them  all  the  wealth  of  the  community.  Public 
functionaries  or  all  sorts,  and  the  various  individuals  en- 
gaged in  what  are  called  liberal  or  learned  professions, 
exchange  their  services  for  valuable  considerations.  The 
whole  subsistence  or  such  persons,  in  so  far  as  they  de- 
pend upon  their  employments,  is  derived  from  wages  ; 
and  they  are  as  evidently  labourers  as  ff  thev  handled  a 
spade  or  a  plough.  "  Kvery  man,"  says  Dr  Polcy,  M  has 
his  work.  The  kind  or  work  varies,  and  that  is  all  the 
difference  there  is.  A  great  deal  of  labour  exists  besides 
that  of  the  hands :  many  species  of  industry  beside  bodily 
operation  ;  equally  necessary,  requiring  equal  assiduity, 
more  attention,- more  anxiety.  It  is  not  true,  therefore, 
that  men  of  elevated  stations  are  exempted  from  work  ; 


POLLUX. 

it  is  only  true  that  there  is  assigned  to  them  work  of  a 
different  kind :  whether  more  easy  or  more  pleasant  may 
be  questioned  ;  but  certainly  not  less  wanted,  nor  lets 
essential  to  the  common  good."  (Assize  Sermon,  '/tub. 
July,  171*5.)  Hence  it  is  that  the  inquiry  into  the  distri- 
bution of  wealth  among  the  different  orders  of  the  so- 
ciety, resolves  itself  into  an  investigation  of  the  laws 
which  regulate  wages,  rent,  and  profit,  and  of  the  best 
methods  of  providing  for  the  exigencies  of  the  poor,  or 
of  those  who  are  unable  to  provide  for  themselves.  \\  t 
believe,  however,  that  it  will  be  the  preferable  plan  to 
refer  the  consideration  of  these  topic  s  to  the  heads  now 
mentioned,  which  will,  consequently,  comprise  all  that  is 
essential  to  a  general  view  of  this  department  of  tho 
science. 

Among  the  many  works  that  have  been  written  on 
this  science,  the  first  place  is  due  to  the  Health  of 
Notions,  by  Adam  Smith  :  an  edition  of  this  work  was 
published  in  |H3*  in  one  volume,  8vo.,  with  notes  and  il- 
lustrations by  the  author  of  this  article.  See  also  Hi- 
eardos  Principles  of  Political  F.con6my  and  Taxation; 
Torrensonlhe  Prmluction  of  H  ealth  t  Senior's  art.  on 
Political  Kconomy  in  the  Encyclopedia  Metropoiitana; 

•rsAjf,  a  city),  may  be  considered 
either  as  a  science  or  an  art,  according  to  the  manner  in 
which  it  is  treated.  Political  science Ts  that  which  treats 
of  the  theory  and  practice  of  government,  and  the  sub- 
jects which  it  comprises  have  been  arranged  under  the 
following  heads  :  — 1 .  Natural  law;  2.  Abstract  politics, 
i.e.  the  object  of  a  state,  and  the  relations  between  it  and 
Individual  citizens  ;  3.  Pclitical  economy  ;  4  The  science 
or  police,  or  municipal  regulation;  5.  Practical* politic, 
or  the  couduct  or  the  immediate  public  affairs  or  a  state  ; 
6.  History  of  politics ;  7.  History  or  the  European  system 
or  states,  being  the  only  system  in  which  the  modern  art 
or  politics  has  received  a  practical  development  ;  8.  Sta- 
tistics ;  9.  Positive  law  relating  to  state  affairs,  commonly 
called  constitutional  law  ;  1U.  Practical  law  of  nations  ; 
II.  Diplomacy  ;  12.  The  technical  science  of  politics,  an 
acquaintance  with  the  forms  and  style  of  public  business 
in  different  countries.  The  ancient  Greek  writers  treated 
the  science  of  politics  uniformly  with  reference  to  an 
imaginary  perfect  state  ;  the  constitution  of  which  each 
propounded  according  to  his  own  speculative  views,  and 
then  proceeded  to  show  in  w  hat  respects  existing  govern- 
ments differed  from  this  ideal  standard,  the  cause  or  these 
variations,  \  c 

POLL.    In  Politics.   See  Parliament. 

POLLARD.  A  tree  with  the  head  cut  off  at  the 
height  or  10  or  12  feet  from  the  ground,  for  the  purpose 
or  Inducing  it  to  throw  out  branches  all  round  the  sec- 
tion where  amputation  has  taken  place  ;  which  branches 
are  cut  off  periodically,  when  they  attain  the  length  or 
8  or  10  reet.  to  be  used  as  fuel,  fence  wood,  or  for  other 
rustic  purposes.  Pollard  trees  are  for  the  most  part 
found  in  hedgerows,  which  they  greatly  injure  b>  llie 
dense  shade  produced  by  their  branches  on  the  plants 
below :  and  excepting  w  hen  the  round  formal  heads  <  t 
the  pollards  enter  into  combination  with  overgrown  hedge 
plants,  or  with  large  trees  which  have  not  been  pollardi  d, 
they  disfigure  the  landscape,  from  the  sameness  or  their 
appearance,  and  their  expression  or  meanness,  as  com- 
pared w  ith  that  or  trees  undecapitated  and  left  in  all  their 
native  luxuriance.  In  the  time  or  Evelyn  the  term  pol- 
lard appears  to  have  been  chiefly  applied  to  trees  which 
were  lopped  or  deprived  or  their  side  branches,  excepting 
a  few  at  top,  leaving  the  tree  standing  like  a  naked  pole. 
Examples  of  this  kind  of  pollard  are  frequent  among  tlio 
hedgerow  elms  in  the  neighbourhood  of  London .  'I  he 
decapitated  tree,  now  called  a  pollard,  was  in  Evelyn's 
time  called  a  dottard. 

POLLEN.  In  Botany,  the  pulverulent  substance 
which  fills  the  cells  of  the  anthers  of  a  r  iant,  consisting 
of  a  multitude  of  little  hollow  caies  filled  with  a  fluid 
holding  very  minute  molecular  matter  in  suspension. 
The  latter  is  eventually  discharged  by  the  grains  of  |  ol- 
len  through  their  hollow  tubes,  and  Is  supposed  to  be 


the  spermatic  Moid  of  a  plant 

POLLEN  TUBES,  are  the  tubular  processes 
by  the  pollen  when  it  comes  in  contact  with  the  stiwma 
of  a  plant,  and  which  are  supposed  to  conduct  the  im- 
pregnating matter  down  the  style  into  the  ovules  through 
the  foramen. 

POLL  TAX.  A  tax  still  levied  In  many  of  the  Conti- 
nental states,  and  formerly  also  In  England,  In  proportion 
to  the  rank  or  fortune  or  the  individual.    In  England 


this  species  or  tax  was  first  levied  in 
known,  it  was  from  the  brutality  wit 


with  w 


1378  ;  and.  as  is  well 
h  the  levy  ing 
of  Wat  Tyler 


took  its  rise  in  1381.  Various  poll  taxes  were  levied  at 
different  periods  in  the  subsequent  history  of  England ; 
but  they  were  finally  abolished  in  the  reign  or  William  III. 
See  Taxation. 

PO'LLL  X.  In  Astronomy,  one  of  the  twins  firming 
the  constellation  Gemini.   (See  Castor.)   Pollux  is  r" 
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POLYARCHY. 


TOLYGLOT. 


the  name  of  a  star  or  the 
constellation. 

PO'LYARCHY.  (Or.  wkvt,  many,  and  kr,  '•»•  to 
govern.)  A  word  sometimes  used  by  political  writer*  In 
a  sense  opposed  to  monarchy :  the  government  of  man  v, 
whether  a  privileged  class  (aristocracy ),  or  the  people 
at  large  (democracy). 

POLyCHRO'ITE.  (Gr.  w\*x.  and  »**,  colour.) 
A  term  applied  to  the  colouring  matter  or  saffron,  in 
consequence  of  the  variety  of  colours  which  it  exhibits 
when  acted  upon  by  various  re-agents. 

PO'LYCHREST.  (Gr.  wtXvt,  and  z<rrr*<>  tuc/til.) 
A  tenn  applied  by  the  old  chemists  to  certain  prepar- 
ations which  they  regarded  as  possessed  of  multifarious 
virtue*.    Poluchrcst  salt  was  the  sulphate  of  potash. 

POLYGALA'CE.E.  (Pntygala,  one  of  the  genera.) 
A  natural  order  of  irregular  Polypetalous  Exogcns,  pos- 
sessing tonic,  astringent,  and  nephritic  properties.  .  The 
species  are  also  sometimes  cultivated  for  the  sake  of  their 
beautiful  flowers;  they  usually  inhabit  temperate  cli- 
mates, and  are  particularly  common  at  the  Cape  of  Good 
Hope.  R  ha  tan  y  root,  a  powerful  astringent,  belongs  to 
Kramerin,  a  genus  of  this  order. 

POLY'GAMOUS  (Gr.  <r»A*f,  and  marriage). 
In  Grasses,  signifies  when  one  of  the  two  flowerets  of 
consists  is  unisexual,  the  other  henna- 
as  in  Spodiopogon,  Kc.  ;  in  other  plant*  it  ex- 
presses the  presence  in  the  same  individual  of  male, 
female.  and  hermaphrodite  flowers. 

POLY'GAMY.  (Gr.  maw.  and  marriage.) 
The  custom  of  having  several  wives ;  a  custom  appar- 
to  all  nations  in  remote  antiquity,  and 
to  most  of  those  in  which  the  tie  of  mar- 
riage is  recognised,  and  to  which  Christianity  has  not 
extended.  It  was  admitted  among  the  Patriarchs,  and 
under  the  Mosaic  dispensation  (Exod.  xxl.  10.,  Deut. 
xxi.  15.);  and  Selden  (Uxor  llebraica)  has  shown  its 
prevalence  among  the  Jews,  without  mentioning  the  ex- 
traordinary instances  of  sovereigns,  such  as  David  and 
Solomon,  recounted  in  Scripture.  It  may  be  questioned, 
however,  whether  it  continued  at  the  period  of  our 
Saviour's  preaching.  Certainly  his  injunctions  in  re- 
gard to  marriage  seem  rather  to  be  founded  on  the  sup- 
position of  monogamy ;  and  the  absence  of  positive  in- 
junctions against  polygamy  has  been  relied  on  by  some 
modern  disputants,  with  very  little  reason,  as  an  authority 
that  the  licence  assumed  by  the  holy  men  of  the  Old 
Testament  Is  not  revoked.  The  severer  manners  of 
Western  nations  seem  to  have  repudiated  It    It  was  no 

t»art  of  Grecian  manners  :  the  notion  that  the  Athenian 
aw*  allowed  of  two  wives  (founded  in  part  on  a  passage 
in  Athenwus,  1.  xlli.  ch.  I.)  seems  a  mistake;  but  it  ap- 
pears to  have  been  allowed  to  a  cilisen,  in  addition  to  his 
lawfid  wife,  herself  a  cltlsen,  to  live  in  a  kind  of  legiti- 
mate concubinage  with  a  female  not  belonging  to  that 
class.  Thus  (if  there  is  any  truth  In  the  story  of  So. 
crates'  two  wives)  his  plague.  Xantippc.  was  the  wife  by 
night,  while  the  softer  Myrto  was  only  a  wife  by  courtesy. 
In  republican  Rome  no  such  licence  was  known ;  but 
under  the  emperors  the  practice  of  polygamy  seems  to 
have  crept  in.  though  repudiated  both  by  the  moral  sense 
and  civil  usages  of  the  people.  Valentlntan  I.  legalised 
It  by  an  edict.  But  the  Christian  ecclesiastics  of  the 
empire  strenuously  opposed  it ;  and  it 
gether,  we  believe,  from  Christendom  with"  the  fall  of 
the  Komau  empire.    In  the  East  it  has  continued  to  pre- 


in  the  same  1  inconsistently, 


A  few  bold  writers  in  modem  times  have  raised  the 
defence  of  polygamy,  grounded  on  the  supposed  absence 
of  Its  express  prohibition.  Bernardus  Achinus,  a  well- 
known  and  able  but  unsteady  theologian  of  the  16th  cen- 
tury, who  belonged  by  turns  to  the  Roman  Catholic  and 
Protestant  communions,  is  among  the  most  remarkable. 
Lyserus  (Poltfgamia  Triumphatrix)  adopted  a  still  more 
decided  view.  The  Rev.  Mr.  Madon.ihhis  Thelyphthora 
(a  work  which  excited  an  extraordinary  and  very,  un- 
favourable sensation  on  its  ap|tearancc),  limited  the  pri- 
vilege of  polygamy  to  men  ;  and  asserted  that  the  in- 
junction of  St.  Paul,  that  a  bishop  "  should  be  the  hus- 
band of  one  wife,"  plainly  demonstrated  its  lawfulness  in 
others  ;  meaning  one  wife  at  a  time :  a  supposition  which 
is  not  improbable,  although  It  will  scarcely  support  his 
conclusions.  But  a  greater  number  of  philosophical  wri- 
ters have  sought  for  a  justification  of  the  practice  in  the 
Fast.  Voltaire,  Montesquieu,  and  others,  defend  it  on 
the  ground  of  the  rapid  decay  of  female  beauty  in  those 
regions.  Montesquieu  also  relies  on  the  strange  notion, 
that  the  number  of  females  In  eastern  countries  is  much 
greater  than  that  of  males  ,  which  the  traveller  Bruce 
asserts  on  the  authority  of  his  own  observations.  But 
the  supposed  fact  on  which  these  reasonings  rest  seems 
Jto  be  altogether  imaginary.  At  all  events,  the  practice 
of  polygamy  in  the  East  i«  confined  to  so  few  that  it  can 
have  little  direct  effect  on  manners,  ami  none  on  imputa- 
tion. Mr.  Urquhart,  who  endeavours  to  place  Turkish 
usages  in  a  favourable  contrast  with  those  or  the  West, 
to  a  certain  extent  defending  polygamy,  says  rather 


inconsistently,  "  While  the  law  of 
ractlcc  an  impossibility  as  regards  the  wu...^.^, 
ere  still  farther  restrained,  among  the  few  who  have  the 
means  or  Indulging  in  it,  both  by  the  domestic  ussqu 
that  results  from  It,  and  by  the  public  censure  and 
probation  or  which  It  is  the  object."  ( Spirit  qf  the  Kttst. ) 
He  adds,  that  in  his  time  "  a  case  or  polygamy  was  un- 
known in  Candia,  among  a  population  or  40,000  Mussul- 
men  "  And  Niebuhr  says,  that  in  Arabia  the  conduct  of 
those  who  take  more  than  one  wife  "  is  blamed  by  all 
other  men."  But  it  seems  scarcely  to  have  occurresl  to 
most  reasoners  that  while  polygamy  itself  Is  rare,  its  re- 
cognition is  almost  always  accompanied  with  the  tolera- 
tion or  concubinage  by  public  morality.  The  mat)  who 
is  not  rich  enough  to  take  two  wives,  or  who  does  not 
choose  to  encounter  the  household  disturbance**  vt  bich 
follow  such  an  arrangement,  rails  entirely  in  witti  the 
public  opinion  or  his  class.  In  taking  into  his  family  a  re- 
cognized concubine  to  dwell  with  his  lawful  spouse.  Oar 
Western  manners  divide  the  female  part  of  toe  cotnuiu- 
ntty  into  two  classes :  a  greater  number,  treated  with  the 
highest  respect,  and  in  whom  perfect  purity  is  presumed  ; 
a  smaller  number,  abandoned  to  utter  degradation. 
Where  polygamy  and  concubinage  arc  i 
is  probably* much  less  gross  prostitution  ;  but  ( 
character  of  the  sex  stands  on  a  lower  basis. 

POL YG A' STRIA.  (Gr.  *«Xi«,  and  ;**t,<  a 
mach.)  The  name  or  the  most  minute  and  simple  class 
or  Infusories,  and  or  the  whole  animal  kingdom.  The  Po- 
I  vgast  rians  arc  characterised  by  Ehrenberg  as  animalcules 
devoid  or  spinal  marrow,  and  or  vascular  and 
organs,  with  many  stomachs,  of  an  indefinite 
androgynous,  with  spurious  locomotive  organs  oi  \ 
nature.  They  are  all  endowed  with  an 
characteristic  of  the  animal  kingdom  ;  and  r 
modifications  or  internal  structure  and  c: 
that  they  can  be  divided  into  twenty-two  families,  of 
which  eleven  are  naked  and  eleven  clothed  hi  a  siliceous 
case.  Forty-eight  species,  referable  to  twenty-one  dis- 
tinct genera,  are  provided  with  eyes  or  coloured  eye- 
specks  ;  and.  among  these,  nervous  ganglia  have  been 
detected  beneath  the  eye  in  Amblyvphi*  and  HugL-na. 
They  occur  in  all  parts  of  the  world,  and  differ  according 
to  diversity  of  climate,  region,  kind  of  water,  Ac.  They 
are  invisible  to  the  naked  eye  ;  but,  by  their  Immense 
numbers,  can  impart  a  distinct  colour  to  the  water  in 
which  they  swarm  :  they  are  one  of  the  causes  of  the  phoi- 
pborescence  of  the  sea.  They  enjoy  the  most  extensive 
powers  or  reproduction  ;  and  through  their  faculty  or  spots- 
tancous/uuiVm.  the  individual  becomes  constant,  and.  as 
it  were,  perpetually  renews  its  youth.  By  virtue  of  the  Im- 
perishability or  their  external  cases  the  Polygastria  have 
formed  vast  masses  or  rock,  as  at  BUin  In  Bohemia,  where 
a  single  stratum,  extending  over  a  wide  area,  is  no  less 
than  14  feet  thick ;  and  this  consists  exclusively  of  the 
cases  or  Bacillaria,  Gaillonella,  &c,  united  together  w  f  sh- 
out any  visible  cement.  They  sometimes  so  choke  up 
water  by  their  vast  numbers  as  to  cause  the  death  of 
fishes  contained  therein.  They  appear  never  to  sleep  : 
they  arc  very  tenacious  or  lire,  and  fall  into  a  kind  of 
torpidity  by  exc 
minute  species 

They  act  according  to  external  cir< 
higher  organized  animals  do.  They 


tmua  hi  me,  aim   mi   uiiu  a  hiiu  oi 

of  dryness,  heat,  or  cold.  The  more 
probably  often  suspended  in  the  air, 


fectcd  or  killed  by  strong  poisons ;  but 
support  great  degree*  of  warmth  and  cold,  and  i__ 
with  or  without  light  :  their  motions  are  slow, 
renbere  calculates  that  the  Monas  punctum,  if  It 
to  continue  its  ordinary  rate  or  motion  in  a  straight  lino, 
would  traverse  one  mile  of  space  In  five  years  ;  while  the 
Saricula  grandis  would  require  forty  years  to  travel  over 
the  same  distance.  But  their  movements  manifest  the 
phenomena  or  consciousness  and  choice,  and  their  mus- 
cular power  is  Indicated  by  the  strong  maxillary  appara- 
tus with  which  many  are  provided. 

PO'LYGLOT.  (Gr.  srsasy,  and  yXmrrm,  language.) 
A  word  generally  applied  to  such  Bibles  as  have  been 
printed  with  the  text  represented  in  various  language*. 
The  most  ancient  instance  of  this  parallel  representation 
of  various  texts  is  the  work  of  Origen,  known  by  the 
name  of  the  Hcxapla,  in  imitation  or  which  several  aimi. 
lar  editions  or  the  Scriptures  have  been  published  since 
the  invention  or  printing  ,  or  which  the  most  important 
are, —  I.  The  Complu/enxian.  or  edition  or  Cardinal  Xi- 
rnene*.  printed  at  Alcala  In  Spain,  151  .s,  in  four  lan| 
comprehended  in  six  vols,  folio.  2.  The  Plant  in, 
twerp,  1572.  3.  The  Polyglot  of  De  Sacy,  Paris,  H 
4.  The  English,  or  H  aJlon's  Polyglot.  London.  I6M.  Th 
contain  among  them  the  Hebrew.  Chaldcc.  Syriac,  and 
Samaritan  texts,  with  Latin  versions  of  each ;  the  " 
tuagint,  tho  Greek  of  the  New  Testament,  the 
and  the  Vulgate  ;  with  some  or  the  Hebrew  i 
paraphrases,  and  copious  indexes  and  gra 
trations.  5.  Huttcr's  Polvglot,  Nuremberg.  \l 
twelve  languages  ;  the  Hebrew, 
German, 
Danish,  a 
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POLYGON. 

PO'LYGON  (Or.  wXt*,  and  angle), 
to  Euclid,  is  any  piano  rectilinear  figure  having  more 
than  four  »kiei  or  four  angles  ;  twit.  In  treating  of  poly- 
gons  generally,  geometers  also  include  the  triangle  and 
the  quadrangle.  If  the  sides  of  the  polygon  are  all 
equal,  it  is  said  to  be  a  regular  polygon ;  otherwise  it  is 
irregular.  Every  regular  polygon  can  be  circumscribed 
by  a  circle,  or  have  a  circle  inscribed  in  it .  but  of  Ir- 
regular polygons,  excepting  triangles,  there  is  only  one 
case  to  which  a  circle  will  pass  through  all  their  angular 
points  ;  namely,  when  the  polygon  has  an  equal  number 
of  sides,  one  half  of  which  arc  equal  to  one  another,  and 
the  other  half  also  equal  to  one  another,  but  different 
from  the  former,  and  the  equal  and  unequal  sides  are 
placed  alternately.  It  is  obvious  that  all  the  angles  of 
such  a  figure  arc  equal. 

Euclid  has  shown  In  the  Elements  how  to  inscribe  a  tri- 
angle, a  square,  and  a  pentagon  in  a  given  circle  ;  and 
as  any  arc  of  a  circle  may  be  bisected  geometrically,  and 
the  halves  again  bisected  continually,  it  follows  that  any 
regular  polygon,  of  which  the  number  of  sides  i»  (is 
being  any  number  whatever),  or  3  x  '2°,  or  ft  x  '2°,  mar 
be  inscribed  in  a  circle  by  elementary  geometry.  Until 
a  recent  discovery  respecting  the  division  of  angles  was 
made  by  Gauss,  it  was  supposed  that  If  the  number  of 
sides  of  a  polygon  was  any  other  prime  number  than  3 
or  ft,  the  figure  could  nut  be  inscribed  in  a  circle  .  but 
this  geometer,  in  his  Disqunitiones  Arithmetic*,  has  de- 
monstrated that  every  polygon,  the  number  of  whose 
is  a  prime  number  of  the  form  2»  +  1,  may  be  geo- 

n  si  «a  I,  this  form 
it  gives  ft, 
irea  9,  which  is  not  a 


in  a  circle.    When  sal,  this 

when  n  =  2,  it  gives  ft,  or  tho 
i  »  -  3,  it  gives  9,  which  is  not  a  prime ; 
17,  whence  a  seventeen-sided  figure 
in  a  circle  geometrically.    The  next 
I  by  making  n  =  H,  when  the  form  gives  2*7. 
In  order  to  investigate  the  general  properties  of  poly- 
gons, it  is  necessary  to  divide  them  into  two  classes, 
ej  and  concave ;  the  first  comprehending  those  of 
r.v  / n  \         which    all   the  interior 

angles  are  less  than  two 
right  angles  (fig.  I.),  and 
the  second  those  which 
have  one  or  more  re-enter- 
ing angles,  as  C  (tig.  2.). 
If  we  call  those  the  in- 
terior angles  of  the  polygon  which  belong  to  the  interior 
of  the  figure  (whether  less  or  greater  than  two  right 
angles),  and  those  exterior  angles  which  are  obtained  by 
subtracting  each  interior  angle  from  four  right  angles, 
the  two  following  theorems  will  be  true  of  the  polygons 
of  both  classes :  — 

1.  The  sum  of  the  Interior  angles  of  a  polygon  is  equal 
to  as  many  times  two  right  angles  as  there  arc  sides 
mtnus  two.  Thus,  let  S  denote  the  sum  of  the  Interior 
angles,  H  a  right  angle,  and  n  the  number  of  sides  of  the 
polygon  ;  then  8  n  2  (sj  —  2)  R. 

2.  The  sum  of  the  exterior  angles  of  a  polygon  is  equal 
to  as  many  times  two  right  angles  a*  there  are  sides  plus 

Let  S'  be  the  sum  of  the  exterior  angles,  as  above 


defined  ;  then  V  mm  2  (»  +  2)  R. 


angular  points  I 
:h  oftbe  opposite  angles,  and  the  area  of  the  polygon  is 
the  areas  of  all  the  component  triangles.  Hut 
theorem  was  found  by  L'Hullier  of  Geneva, 
by  means  of  which,  when  the  sides  and  angles  of  a  poly- 
gon are  known,  the  area  is  found  without  decomposing  it 
into  triangles,  which,  when  the  number  of  sides  is  con- 
siderable, leads  to  laborious  calculations.  The  theorem  Is 
this : — The  double  of  the  surface  of  any  rectilinear  figure 
is  equal  to  the  sum  of  the  rectangles  of  its  sides,  taken  two 
and  two,  excepting  one,  multiplied  by  the  sine  of  the  sum 
of  the  supplements  of  the  interior  angles  contained  be- 
tween each  pair  of  sides.  Thus,  in  the  preceding  figure 
(fig.  1.).  let  A,  B.  C,  D,  Ebe  the  supplements  of  the  in- 
terior angles  at  those  points ;  then 


2  area 


A  B 

A  B 
A  B 

B  C 
B  C 
C  D 


B  C  sin.  B 
C  D  sln.(B  -I-  C) 
I)  Bsln.(B  +  C  +  D) 
C  I)  sin.C 
D  E  sin.  (C  +  D) 
1)  E  sin.  1). 


This  formula  also  gives  the  area  of  the  polygons  of  the 
second  class  ( fig.  2. ) ;  only  the  supplement  of  the  re- 
entering angle  C  must  be  taken  with  the  negative  sign. 
(.S*f  L'H uilier's  Potygonomitrie,  Geneve,  17*9.) 

Polygon,  In  Fortification,  is  either  exterior  or  in- 
terior. The  exterior  polygon  is  the  figure  formed  by 
line*  connecting  the  angles  of  the  bastions  with  one 
another  all  round  the  work  ;  the  interior  polygon  by 
lines  connecting  the  centres  of  the  bastions  all  round. 

POLYGONA'CEjE.  (Polygonum,  one  of  the  genera.) 
A  natural  order  of  herbaceous,  rarely  shrubby,  apetal- 
on*  Kxogens.  innaniting  tne  wnoie  «oriu  ;^uisitnguisneu 


POLYOPTRON. 

and  by  their  triangular  fruit.  8orrel  on  the  one 
and  rhubarb  on  the  other,  represent  the  general 
les  of  this  order.     While  the  leaves  and  young 


qualities  oi  mis  oruer.  wnne  tne  leaves  and  young 
shoots  are  acid  and  agreeable,  the  roots  are  universally 
nauseous  and  purgative.  Hum,  *  aeelosa  contains  pure 
oxalic  acid,  and  many  species  of  Polygon  um  are  used  in 
dyeing.  The  Hhevm  or  rhubarb,  and  Humes  or  dock,  are 
well-known  plants  of  this  order  ;  which  is  also  sometimes 
remarkably  astringent,  as  in  the  case  of  the  Coccoiaba 
urifera,  or  sea-side  grape  of  the  West  Indies,  an  extract  of 
w  hose  bark  forms  a  kind  of  kino. 

POLYGONAL  NUMBERS,  In  Arithmetic,  are  the 
successive  sums  of  a  series  of  numbers  in  arithmetical 
progression.  When  the  common  difference  of  the  series  in 
arithmetical  progression  is  1,  then  the  sums  of  the  terms 
give  the  triangular  numbers  ;  when  the  common  dif- 
ference of  the  terms  of  the  arithmetical  scries  is  2,  the 
sums  of  the  terms  are  the  square  numbers ;  when  the 
difference  is  3,  the  sums  are  the  pentagonal  numbers  ; 
and  so  on.   Thus:  — 

{Common  difference  ■»  1 
Triangular  numbers 
Common  difference  *■  '2  ; 
Square  numbers 
Common  difference  =»  3 ; 
Pentagonal  numbers 
and  so  on.  Tl 


1,2. 
1.3, 

1,3, 
1.4, 
1.4, 


?  *  *  st 


3,  4,  ft,  6,  &c. 

6,  10,  1ft,  21,  &c. 
ft,  7,  9,  II,  Ac. 
9,  16,  2ft,  36.  «tc 

7.  10,  13.  16,  Ac. 
1.  ft,  12,  22.  3&.  ftl.Ac. 

are  called,  In  general, 
,  uuui  possessing  this  property,  t 
the  same  number  of  points  may  be 
ranged  in  the  form  of  that  polygonal 
figure  to  which  it  belongs.  For  example, 
tin-  |HM,tagonal  numbers  ft,  |?,  22,  3ft, 
51.  Ac.  may  lie  severally  arranged  In  a 
pentagonal  form.  Thus,  in  the  annexed 
figure,  ft  points  form  the  pentagon  a  be 
de  i  12  the  pentagon  a  J  ghi,  with  the 
ii  k  t  „,  «.  with  the  two 


former  < 
for 

A  very  general  and  remarkable  property  of  polygonal 
numbers  was  discovered  by  Fermat,  though  ft  has  yet 
been  demonstrated  only  in  respect  of  the  triangular  and 
square  numbers.  It  is  this  : — Every  number  whatever  is 
the  sum  of  one,  two,  or  three  triangular  numbers :  the 
sura  of  one,  two,  three,  or  four  squares  ;  the  sum  of  one, 
two,  three,  four,  or  five  pentagonal  numbers  ;  and  so  on. 
See  Figuratk  Numbers. 

POLYGON  OF  FORCES.  In  Mechanics,  the  name 
given  to  a  theorem,  the  discovery  of  which  Is  attributed 
to  Leibnitz .  The  theorem  is  this  :  —  If  any  number  of 
forces  act  upon  a  point,  and  a  polygon  be  taken,  one  of 
the  sides  of  which  is  formed  by  the  line  representing  one 
of  the  forces,  and  the  following  sides  in  succession  by 
lines  representing  the  other  forces  In  magnitude,  and 
parallel  to  their  directions,  then  the  line  which  completes 
the  polygon  will  represent  the  resultant  of  all  the  forces. 

PO'L  Y  G O N  O'M  E T  R  Y .  The  doctrine  of  polygons,  is 
trigonometry  is  the  doctrine  of  triangles.  The  properties 
of  polygons  are  usually  investigated  by  resolving  them 
into  triangles  ;  their  areas,  however,  may  be  found,  when 
so  many  of  their  sides  and  angles  as  suffice  to  determine 
them  are  known.    |sj  I'm  m. on. 

PO'LYGRAM.  (Or.wsAw.SMrtisy,  and  yenu^.a  line.) 
A  figure  consisting  of  many  lines. 

PO'LYGRAPIL    (Gr.  and  nnfm,  /  write. ) 

In  Bibliography,  a  name  invented  to  designate  a  col- 
lection of  different  works  either  by  one  or  several  authors. 

POLY'HALITE.  (Gr.».A.*.andiAr,*a/r.)  Amlneral 
found  at  Ischel,  in  I  if"  Austria,  composed  of  muriate 
of  soda,  and  of  the  sulphates  of  magnesia,  lime,  and 
potash. 

POLYHE'DRON.  (Gr.  wcXvt,  and  seat.)  In 
Geometry,  a  solid  body  bounded  bj  man>  l.u  es  or  plane*. 
When  all  the  faces  are  regular  polygons,  similar  and 
equal  to  each  other,  the  solid  becomes  a  regular  body. 
It  may  be  demonstrated  that  only  five  regular  solids  can 
exist ;  namely,  the  tetraedron,  the  hexaedrun,  the  oc- 
taedron,  the  dodecaedron,  and  the  icosaedron.  See  the 
terms  :  see  also  Platonic  Bonus. 

PoLYHEoaoN.   In  Optics.   See  Polyscope. 

POLYHY'MNIA,  the  muse  who  presided  over  lyric 
poetry :  — 

Nec  I'oi'hymnla 
Letboam  n-iajrtt  leader*  barbital).         Hem.  (id.  1.  1. 


PO'LYMI'GNITE.  (Gr.  esXiw,  and  tuywsu,  I  mix.)  A 
mineral  which  occurs  in  small  prismatic  crystals  of  a 
metallic  lustre :  its  constituents  are  titanic  acid,  zirconia, 
lime,  yttrla,  oxides  of  iron,  cerium  and  manganese,  mag- 
nesia, potassa,  silica,  and  oxide  of  tin.  It  is  found  in 
Norway. 

POLYNO'MIAL.  or  MULTINOMIAL,  in 
denotes  a  quantity  having  many  terms.    Such,  for  < 
pic.  is  the  expression  d  +  24  +  Sc  +  sd,  Ac. 

POLYO'FTRON.  (Gr.  s-saw.  and  «ttC».  a  looking, 
glass.)  In  Optics,  a  glass  through  which  objects  appear 
multiplied,  but  diminished.  It  consists  of  a  lens  one 
side  of  which  is  plane,  but  in  the  other  are  ground  se- 

Each  off 
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POLYPES. 

becomes  a  plano-concave  leni,  through  which  an  object 
appears  diminished  ;  and  when  there  are  a  numherof 
them  together,  the  object  will  be  seen  through  each,  and 
thus  multiplied. 

PCLYPES,  Polypi.  (Or.  rsXut,  and  tsvt.  afoot.) 
The  name  of  an  extensive  group  of  radiated  animals 
In  the  system  of  Curier,  associated  together  by  the 
common  character  of  a  fleshy  body,  of  a  conical  or  cy- 
lindrical form,  commonly  fixed  by  one  extremity,  and 
with  the  mouth  situated  at  the  opposite  end  and  sur- 
rounded by  more  or  less  numerous  arms  or  tentacles. 
Under  this  externa)  form  U  masked  various  grades  of 
organization,  of  which  three  at  least  have  been  well  de. 
fined  by  recent  and  minute  anatomical  researches.  * 

The  lowest  grade  of  organization  is  manifested  by  the 
fresh-water  polype  {Hydra),  and  the  compound  marine 
corallines  ( SertuLtria*,  Tubularia?.  Sic).  The  body  here 
consists  of  a  granular  parenchyma,  having  a  contractile 
power  in  every  part,  not  requiring  a  distinct  allocation 
and  arrangement  of  muscular  fibres.  When  it  is  dc- 
fend.-d,  as  in  the  Corallines,  by  a  polypary.  it  can  be  re- 
tracted into  its  cell  without  being  folded  upon  itself. 
The  oral  tentac  les  are  not  provided  with  vlbratile  cilia ; 
the  stomach  is  not  distinct  from  the  p ariete*  of  the  body. 
The  polypes  thus  organised  have  lx«en  termed  Dimor. 
phe.r  by  Khrcnberg  ;  and  Sttdibrachinta,  or  Hjdrlform 
Polypes,  bv  Dr.  Farre.  In  the  second  group  of  Polypes 
the  body  I*  distinctly  membranous  and  fibrous,  and  the 
sto  nach  firms  a  separate  pouch  suspended  in  its  centre. 
The  stomach  has  but  one  external  orifice,  which  serves 
for  month  and  vent  :  but  posteriorly  It  communicates 
with  the  main  cavity  of  the  bodv.  This  is  divided  into 
several  compartments  by  vertical  partitions  passing  from 
the  wall*  of  the  cavity  to  those  of  the  stomach  ;  and  with 
the  chambers  thus  formed  the  tubular  arms  surrounding 
the  mouth  communicate:  these  arms  are  not  ciliated  ex- 
ternally. This  group  of  Polypes  has  been  termed  An- 
thoxoa  by  Ehrenlierg :  it  includes  the  Sea-anemonles, 
Mad  rep  »res.  Coral -polypes,  Jkc.  In  the  third  and  highest 
group  of  Polypes  the  parlctcs  of  the  stomach  are  not 
only  distinct  from  those  of  the  body,  but  are  continued 
into  an  intestinal  tube,  which  is  reflected  forward,  and 
terminates  in  a  distinct  anal  aperture  near  the  mouth : 
the  tentacola  are  provided  with  vibratlle  cilia.  The 
Polypes  of  this  division  are  aggregated  or  compound,  and 
provided  with  flexible  or  calcareous  cells  :  they  have  been 
termed  Bryozoa  by  Ehri-nberg,  and  Viliohrachiata  by 
Dr.  Farre.  All  the  groups  of  Polypes  propajrate  by 
gemmation,  and  likewise  by  ova.  which  are  first  developed 
luto  ciliated  and  locomotive  gemtnules.  In  the  Cilia, 
brachialn  the  sexes  are  distinct. 

POLYPI! F.M U.S.    See  (  vet ops. 

PO'LYPUS.  In  Surgery,  a  fleshy  tumour,  which  Is 
occasion  illy  formed  in  the  nostrils  :  the  same  term  is  also 
applied  to  a  fleshy  tumour  of  the  uterus. 

POLYS.VKClA.  (Gr.«>J,f.andr«^,/«A.)  Corpu- 


PO'LYSCOPE.  ((ir.^sndrs^/ww.)  In 
Optics,  a  lens  plane  on  one  side  and  convex  on  the  other  ; 
but  of  which  the  convex  side  is  formed  of  several  plane 
surfaces,  or  facrttcs,  »o  that  an  object  seen  through  it 
appears  multiplied.  The  reason  of  the  multiplication  of 
the  image  i*  this :  —  When  the  opposite  sides  of  a  thick 
piece  of  }ihi*s  are  not  parallel,  an  object  seen  through  It 
appear*  out  of  its  true  place  on  account  of  the  refraction  ; 
consequently,  If  a  lens  is  ground  so  that  portions  of  its 
convex  surface  are  differently  Inclined  to  its  plane  side, 
the  oliject  will  appear  in  different  places  at  the  same  time. 
The  polyscope  may  be  used  to  collect  the  images  of  se- 
veral dispersed  object*  into  a  single  point,  or  to  collect 
parts  of  the  same  object  represented  in  different  places, 
so  as  to  form  a  single  Image.  The  instrument  is  a  mere 
toy,  and  only  used  for  the  purpose  of  amusement. 

POL Y  SPA'S TON.  A  term  used  by  some  of  the  old 
writers  on  mechanics  to  denote  an  assemblage  of  pulleys 
for  raisins  heavy  weights. 

PO'LYSTYt.E.  (Gr.  rs\vi,  xnd  rrvXs;.  a  column.)  In 
Architecture,  an  edifice  in  which  there  are  a  great  num- 
ber of  columns. 

POLYTF/CHN1C  SCHOOL,  (fir.  «■•>„*,  and  nx*n. 
art.)  This  establishment  was  founded  lu  I7'J4,  at  Paris, 
by  a  decree  of  the  National  Convention.  Its  object 
is  to  In- trui  t  youth  in  the  mathematical,  physical,  and 
chemical  sciences.  Napoleon,  who  Introduced  various 
modifications  into  Its  constitution,  gave  a  military  turn  to 
Its  discipline.  It  prepares  pupils  for  the  artillery  service 
and  civil  and  military  engineering.  The  number  Is  li- 
mited to  30 1.  Youths  are  admitted  between  the  age  of 
sivi.  cn  and  twenty,  and  the  course  of  study  lasts  two 
r«*rs.  In  the  lists  of  its  professors  have  been  included 
the  Illustrious  names  of  Lagrange.  La  Place.  Monge.  Ber- 
thollet,  .1c  ;  and  from  the  ranks  of  its  pupils  have  pro- 
ceeded, almost  without  exception,  all  the  mathematicians 
and  philosophers  of  France  who  have  attained  to  emi- 


nence during  the  last  half  century. 

POL  Y  T 1 1 A  L  A  M  A'CK  ANS.  Polytl 
w*x-js,  many,  and  SmIm^h,  a  chamber.) 


Polythalamnrea.  (fir. 
A  name  applied 


by  De 
those 


POMACES. 

to  an  order  of 


Ceuhalooods.  including 
,!  shell.'  Like  ,,.1,1,. 


It  contains  animals  of  different  degrees  of  organization. 


Jegrees  o 

and  which  cannot  be  grouped  together  In  the  satoe  order 
In  a  natural  system.   See  1'kth  abranchiate*. 

POLY'TtfKlSM.  (Gr.  srsAw,  and  *Js*«,  Gad.)  The 
doctrine  of  a  plurality  of  gods.  Sabianism  (or  planet- 
worship),  Zendism,  da-mon  worship,  hero-workhtp,  and 
animal  worship,  together  with  the  Jetictnsm  of  tome  Ne- 
gro tribes,  may  all  be  considered  as  varieties  of  Polythe- 
ism. That  the  first  deviation  from  pure  Theism,  such 
as  we  believe  to  have  lieen  at  the  outset  revealed  to  ina:i. 
was  into  the  worship  of  the  sun,  moon,  and  stars  (the 
host  of  heaven  :  llebr.  Tsab.i,  an  kmt ,-  whence  ImI'.^i. 
Ism  or  Sabianism,  which  see),  is  sufficiently  probable. 
The  origin  of  the  worship  of  the  good  and  evil  principle 
as  distinct  deities,  which  characterized  the  religion  of 
some  oriental  nations,  is  not  so  easily  explicable.  Sotne 
have  attributed  it  to  the  recognition  of  the  opposite*  to 
those  phenomena  which  had  been  deified  in  the  Sabian 
notions,  —  e.  g.  darkness  as  contrary  to  light,  night  to  day, 
\e.  ;  some  to  traditionary  belief  In  the  existence  of  evil 
or  reprobate  spirits ;  some  to  a  me 
theory  adapted  by  priests  to  popular 

ion  worship,  or  the  worship  of  Intern* 
•«,  appropriated  to 


gcnc«> s,  appropriated  to  external  ohjects,  ati«l  tuliordinaJ- 
to  the  highest  God,  was  a  natural  effect  of  Sabianisia. 
The  worship  of  heroes,  or  deified  mortals,  arose  again 
from  it  in  a  later  stage  of  society ;  and  the  most  pro- 
bable theory  of  the  greatest  systems  of  Polytheism 
which  have  been  recognized  by  divisions  of  the  human 
race,  viz  the  P.gyptian,  Greek.  Indian,  and  Scandinavian, 
seems  to  be  this,  that  hero  worship,  the  most  congenial 
of  all  to  the  vulgar  imagination,  superseded  former  modes 
of  belief ;  that  the  gods  were  actually  heroes,  who  had  gra- 
dually absorbed  to  themselves  the  honours  formerly  |«ui 
to  daemons  or  Intelligences,  and  to  the  host  of  heaven,  to 
that  their  attributes,  in  later  mythology,  present  a  vague 
mixture  of  the  characters  of  all.  If,  however,  this  he  the 
case,  it  remains  to  be  explained  how,  after  the  gods  of 
Olympus  had  acquired  their  station  and  attributes  in  tb<* 
Grecian  religion,  a  secondary  race  of  heroes,  the 
properly  so  called  (whose  worship  Is  quite  of  receu; 
origin,  and  certainly  posterior  to  Homer),  should  bare 
found  a  place  in  the  same  mythology.  The  strange  sys- 
tem of  animal  worship  seems  peculiar  to  ancient  Egypt, 
and  has  been  derived  by  some  from  the  natural  cm  urn - 
stances  of  the  country  ;  the  scarcity  of  domesticated  ani- 
mals having  given  them  an  importance  which  the  pries u 
made  use  of,  and  connected  with  superstition.  As  to  the 
theory  and  general  history  of  polytheism,  the  following 
among  many  other  books  may  be  mentioned  :  —  Stilting- 
fleet's  Origtnes  Sacra?;  Karnes's  Sketches  of  the  History 
of  Man;  Court  de  Gebetm  Monde  Primit(j;  U> 
Stt/thotow;  the  Works  of  Herder  ;  H  a r burton's 
Legation;  Cudtrorlh's  Intellectual  System ;  ft 
Origin*  ldohlatriec ;  Mem.  de  CAtad.  d.s  Jnsa 
xxxviii. 

POLYZO'NAL  LENS.   (Gr.  was*,  and 

The  name  given  by  Sir  Dav  id 
ster  to  a  burning  lens  coi 
of  several  zones  or  rings, 
which  may  lie  a^ain  composed  of  se- 
parate segments.  In  the  annexed 
figure,  ABC  D  is  a  central  let,* 
formed  of  one  piece  of  glass  ;  KFlill 
is  a  middle  ring,  or  zone,  composed 
of  four  separate  pieces  ;  I  K  L  M  is 
another  rtng  composed  of  eight  segments,  and  surround- 
ing tne  former.  The  number  of  zones,  and  of  parts  la 
each,  may  be  as  great  or  as  small  as  we  please. 

This  method  of  forming  lenses  is  attended  with  several 
Important  advantages.  The  difficulty  of  procuring  dint 
glass  of  sufficient  purity  to  render  it  fit  for  the  construc- 
tion of  a  solid  lens  of  large  dimensions  Is  removed,  and 
the  expense  greatly  diminished.  If  impurity  exist  in  an* 
of  the  spherical  segment*,  or  if  an  accident  happen  to  any 
of  them,  it  can  easily  he  replaced.  Another  advantage  at- 
tending the  construction  is.  that  it  enables  us  to  correct, 
very  nearly,  the  spherical  aberration,  by  making  the  fori 
of  each  zone  coincide.  Lenses  of  this  kind  have 
made  In  France  of  crown  glass,  and  have  t 
duced  into  the  principal  French  light-houses, 
constructed,  under  the  directions  of  Sir  David 
for  the  commissioners  of  the  northern  light-houses.  It 


> 


'iiTS.  y/rt. 


Bre  wster's  Treatise  on  Xew 
and     Optics"  in  Lardner's  < 

POLY'ZOONS.  Polyxoa.  ( Or."  <v.As«,  and  Z~*. 
mat.)  A  class  of  compound  animals  resembling  in  their 
organs  of  support  the  Sertularians,  but  in  their  interna! 
organization  approaching  nearly  to  tbc  compound  As- 
cidian*. 
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POMEGRANATE. 

quince,  and  medlar  belong.  It  differs  from  Rosacea- 
proper  In  having  an  inferior  oTarr. 

POMEGRA'NATB.  The  fruit  of  the  Punica  gra- 
nntum.  The  pulp  is  arid,  and  the  rind  highly  astringent. 
The  dried  flowers,  which  are  also  astringent,  were  for- 
merly used  in  medicine,  under  the  name  of  Balaustine 
flowers. ' 

POMtT.'RIUM.  (Lat.  post,  behind,  and  murus,  a 
trait.)  In  Roman  Antiquities,  a  space  of  ground,  both 
within  and  without  the  walls  of  a  city,  kept  free  from 
buildings  ( I.ivy.  xlil.),  and  consecrated  by  a  rcliigous  ce- 
remony derived  from  the  Etruscans.  (See  a  memoir  ol 
D'Anville  on  the  extent  of  ancient  Rome,  Mem.  de t  Acad, 
det  Inter,  vol.  xxl.  p.  206.)  When  it  was  found  necessary 
to  extend  the  limits  of  any  city,  a  new  pomcecium  was 
funned,  and  the  former  one  desecrated. 

POMO'NA.  The  Italian  goddess  of  fruit  trees.  Her 
worship  was  assiduously  cultivated  at  Rome,  where  there 
was  a Jlamm  pomonalit,  who  sacrl6ced  to  her  every  year 
for  the  preservation  of  the  fruit.  The  storv  of  Pomona 
and  Vertumnus  is  well  known.  (See Ovid.  Met.  14.  C23 .) 
The  name  is  derived  from  poma./rK/f. 

PO'MPHOLIX.   (Gr.  a  bubble.)   An  alche- 

mical term  for  oxide  of  sine. 

Po'mpholix.    In  Medicine,  a  vesicular  eruption 
the  skin. 
PfPMUM  ADA'MI. 
In  front  of  the  neck 


apjitc.  The  prottibe- 
bv  the  thyroid  gland.  It 
re'prcicnt  the  forbidden 


has  been  fancifully  supposed  to 
apple  eaten  by  Adam. 

POND.  An  artificial  excavation  In  the  soil,  or  a  na- 
tural hollow  dammed  up  for  the  purpose  of  detaining 
water,  generally  made  in  fields  in  order  to  supply  drink 
to  pasturing  animals.  The  essential  difference  between 
a  pond  and  a  lake  is,  that  the  former  is  formed  bv  art,  the 
water  being  often  ponded,  or  impounded,  by  a  bank  of  earth 
thrown  across  a  natural  gutter,  hollow ,  or  bourne  contain- 
ing a  stream.  In  Gloucestershire,  Kent,  and  other  coun- 
ties  where  the  soil  does  not  abound  in  springs,  the  form- 
ation of  ponds  in  the  fields  Is  as  essential  to  the  business 
of  farming  as  the  building  of  farm  offices.  A  pond  in  a 
garden,  when  of  a  round  form,  is  termed  a  basin  ;  and 
w  hen  of  some  length,  with  parallel  sides,  a  ranal. 

PO'NE.  (Lat.)  In  Law,  awrit  which  lies  to  remove 
actions  of  debt,  detinue,  writs  of  right,  nuisance* ,  Ac,  out 
of  the  county  or  other  Inferior  court  into  the  Common 
Plea*,  and  sometimes  Into  the  Queen's  Bench. 

PONS  VARO'LIL  The  bridge  of  Varollus.  An 
arched  eminence  of  the  medulla  oblongata,  for  me,  I  by  the 
two  exterior  crura  of  the  cerebellum  becoming  flattened, 
and  paising  over  the  crura  of  the  cerebrum. 

PO'NTKE.    In  Glass  Manufacture,  an  iron  Instru 
ment  by  which  the  hot  glass  is  taken  out  of  the  gla*s-pot. 

PO'NTIA.  (Gr.  I1«»r<«,  one  of  the  names  of  the  god- 
dess of  love.)  A  genus  of  butterflies,  of  which  the  com- 
mon white  or  cabbage  butterfly  (Ponlia  brattice)  is  a 
well-known  native  species. 

PO'NTIFEX.  (Lat.)  The  highest  Roman  sacerdotal 
Numa  Instituted  four  pontiflces,  chosen  from  the 
I ;  to  which  were  added,  long  subsequently,  four 
Sylla  increased  their  number  to  fifteen.  The 
college  was  divided  into  two  classes,  distinguished  by 
the  epithets  matorei  and  minaret :  but  it  is  not  certain 
whether  this  difference  of  title  marked  out  the  patricians 
from  the  plebeians,  or  the  more  ancient  members  from 
the  seven  added  by  Sylla.  The  pontiflces  judged  In  all 
causes  relating  to  sacred  things,  and  inspected  the  conduct 
of  the  Inferior  priests.  They  were  a  self-elected  body 
down  to  the  latter  ages  of  the  republic,  when  the  now  or 
of  election  was  sometimes  held  by  the  people.  It  was 
Anally  vested  in  the  emperors,  who  added  as  many  to 
their  numbers  as  they  thought  fit.  The  chief  of  the  pon- 
tiflces was  called  the  pont(fet  matitnut,  and  was  always 
created  bv  the  people,  being  generally  chosen  from  those 
who  bad  borne  the  first  offices  in  the  state.  His  station 
was  one  'of  great  dignity  and  power.  as  he  not  only  had 
supreme  authority  In  religious  natters,  but.  In  conse- 
quence of  the  close  connection  betw  n  the  civil  govern- 
ment and  religion  of  Rome,  he  had  .  I  no  considerable  po- 
litical influence.  The  title  of  pomifex  maximus  being 
for  life,  Augustus  never  assumed  it  till  the  death  of  I-e- 
pidus.  after  which  it  was  always  held  by  himself  and  his 
sua  e*>on  t«>  lite  tune  of  Thcodoiius.  The  Insignia  con- 
sisted  of  the  log  a  pr  telex ta,  and  a  conical  woollen  cap 
with  a  tassel  (galerut).  ( See  the  Mem.  de  VAc.  det  Inter., 
vols.  xii.  xv.  xxlv.  xxxvli.)  From  this  word  the  well- 
known  title  of  Pontiff  in  modem  Europe  is  derived.  "  Su- 
preme Pontiff"  Is  a  common  style  of  the  pope. 

PON  TOO'N.  A  Military  term,  denoting  a  kind  of  flat- 
bottomed  boat,  generally  lined  within  and  without  with 
tin.  Our  pontoons  are  about  21  feet  long,  ft  feet  broad, 
and  8  (ret  deep.  They  are  carried  along  with  an  army  for 
the  purpose  of  making  temporary  bridges,  called  pantoon 
budget,  by  which  an  army  Is  pursued  over  rivers. 

POOP.  A  partial  deck  extending  close  aft.  above  the 
complete  deck  of  the  vessel.  A  sea  coming  over  the  stern 
Is  said  to  prop 


TOOK,  THE. 

POOR.  THE.  (Lat.  pauperes.)  In  Political  Eco- 
nomy, the  term  employed  to  designate  those  persons,  or 
that  portion  of  the  population  of  any  county,  who,  being 
destitute  of  wealth,  are.  through  age.  bodily  or  mental 
infirmity.,  want  of  employment,  or  other  cause,  unable 
to  support  themselves,  and  have  to  depend  for  support 
on  the  contributions  of  others. 

The  first  notice  of  the  poor  by  the  legislature  of  Eng- 
land appears  to  have  occurred  In  137G;  and  there  does 
not  seem  to  be  any  good  grounds  for  thinking  that  any 
portion  of  the  people  were  known  by  this  designatiow 
previously  to  the  Uth  century.  The  truth  Is.  how  para- 
doxical soever  the  statement  may  at  first  appear,  that 
the  poor,  as  a  class,  owe  their  existence  to  the  abolition  of 
villenage  and  the  progress  of  civilisation.  Previously  to 
this  abolition, the  great  bulk  of  the  people  were  Inantate 
of  predial  slavery,  or  in  a  condition  closely  resembling 
that  of  the  Spartan  helots.  But  in  such  a  state  of  society 
the  class  of  persons  now  known  as  the  destitute  poor 
could  not  exist.  It  is  essential  to  the  idea  of  slavery, 
whether  predial  or  absolute,  that  the  masters  should 
provide  their  bondsmen  or  slaves  with  at  least  the  ne- 
cessaries of  life ;  and,  in  the  event  of  their  neglecting  to 
do  so.  the  law.  If  It  Interfere,  merely  directs  that  they 
shall  fulfil  this  natural  obligation, or  that  otherwise  they 
shall  sell  or  assign  their  slaves  to  those  by  whom  it  will 
be  fulfilled.  But  after  the  establishment  of  corporate 
bodies  in  the  towns  and  cities  ami  the  growth  of  manu- 
factures and  commerce  had  given  birth  to  a  class  of  free 
labourers,  the  poor  began  to  make  their  appearance, 
and  to  attract  thenoticeof  the  legislature.  Free  labourers 
owe  no  compulsory  service  to  any  one.  They  are  their 
own  masters;  and  may  employ  themselves  in  any  way 
not  injurious  to  others  they  think  fit.  But  it  is  plain  that 
such  persons  cannot,  In  the  event  of  their  becoming 
Infirm  or  destitute,  claim  to  be  supported  by  any  parti- 
cular individual  or  class  of  individuals.  They  are  not 
bound  to  serve  any  one  when  in  health,  and,  conse- 
quently, no  one  can  be  bound  to  provide  for  them  when 
in  want.  Under  such  circumstances,  they  have  nothing 
to  look  to  but  the  compassionate  charity  of  Individuals  or 
the  public.  But  as  the  conduct  of  individuals  must, 
in  such  matters,  be  left  to  be  determined  by  their  own 
Sense  of  what  is  right  and  proper,  w  e  shall  now,  without 
alluding  farther  to  them,  briefly  Inquire  what,  in  this 
respect,  is  the  duty  of  the  public,  or  whether  and  to  wli.it 
extent  it  should  interfere  to  relieve  the  destitute. 

The  )K>or  and  destitute  may  be  divided  into  two  pre.  t 
classes  :  the  first  consisting  of  maimed  arid  impotent 
persons,  or  of  those  whom  natural  or  accidental  infir- 
mities disable  from  working;  and  the  second  of  those 
who,  though  able  and  willing  to  work,  are  unable  to  find 
employment,  or  do  not  receive  wages  adequate  for  their 
support  and  that  of  their  families.  There  is  a  very 
wide  difference  in  the  situation  of  these  classes  ;  and 
the  same  means  of  relief  that  may  be 
afforded  to  the  nne  may  not,  in  variou 
able  for  the  other. 

I.  With  respect,  however,  to  the  first  < 
potent  poor,  there  does  not  seem  to  be  much  room  for 
doubt  as  to  the  policy,  as  well  as  humanity,  of  giving 
them  a  legal  claim  to  relief.  It  has  sometimes.  Indeed, 
been  cont  ended,  that,  by  affording  relief  to  those  who  are 
unable,  from  age  or  the  gradual  decay  of  their  bodily 
powers,  to  provide  for  themselves,  the  motives  that 
Induce  individuals,  while  In  health,  to  make  a  provision 
against  future  contingencies  are  weakened  ;  so  that,  in 
attempting  to  protect  a  few  from  the  effects  of  their  own 
improvidence,  an  injury  is  done  to  the  whole  community. 
This  statement  is,  probably,  true  to  a  certain  extent ; 
though  it  be  difficult  to  imagine  that  any  considerable 
portion  of  a  moderately  intelligent  population  will  ever 
be  tempted  to  relax  in  their  efforts  to  save  and  accu- 
mulate, when  they  have  the  means  of  doing  so,  from  a 
knowledge  that  the  workhouse  will  receive  them  in  old 
age!  But  whatever  may  have  been  the  faults  of  in- 
divilualv  it  would  b*J  abhorrent  to  all  the  feelings  of 
humanity  to  allow  them  to  suffer  the  extremity  of  want. 
An  individual  is  unfortunate,  perhaps,  or  he  may  not 
have  been  as  thrifty  or  as  prudent  as  he  ought ;  but  is 
he.  therefore,  to  lie  allowed  to  die  In  the  streets  ?  It  is 
proper  certainly  to  do  nothing  that  can  really  weaken 
the  spirit  of  industry  ;  but  if,  In  order  to  strengthen  it. 
all  relief  were  refuted  to  the  maimed  and  impotent  poor, 
the  habits  and  feelings  of  the  people  would  be  degraded 
and  brutalised  by  familiarity  with  the  most  abject 
wreu-hedness ;  at  the  same  time,  that,  by  driving  the 
victims  of  poverty  to  despair,  a  foundation  would  be  laid 
for  the  most  dreadful  crimes,  and  such  a  shock  given  to 
the  security  of  property  as  would  very  much  overbalance 
whatever  additional  spur  the  refusal  of  support  might 
give  to  Industry  and  economy.  It  does,  therefore,  appear 
sufficiently  clear  that  this  class  or  poor  should  be  sup- 
ported in  one  way  or  other  ;  and  that,  when  the  parties 
are  either  without  relations  or  friends,  or  when  these  do 
not  come  voluntarily  forward  to  discharge  this  iudi- 
duty,  the  necessary  funds  should  be 
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by  a  tax  or  rate,  made  equally  to  affect  all  classes  ;  for,  if 
they  be  not  so  raised,  the  poor  will  eitner  not  be  provided 
for  at  all,  or  the  burden  of  providing  for  them  will  fall 
wholly  on  the  benevolent,  who  should  not,  in  such  a  case, 
be  called  upon  to  contribute  more  than  their  fair  share. 

II.  The  only  question,  then,  about  which  there  seems 
to  be  anv  real  ground  for  doubt  or  difference  of  opinion 


is.  whether  any  legal  claim  for  relief  should  be  given  to 
the  able-bodied  poor,  or  to  those  who  arc  able  and 
ready  to  work,  but  who  cannot  find  employment,  or 
cannot  earn  wages  adequate  for  their  support  f  Now 


IY  Now 

this,  it  must  be  confessed,  is  rather  a  difficult  question, 
and  one  which  does  not,  perhaps,  admit  of  any  very 
satisfactory  solution.  On  the  whole,  however,  it  appears, 
for  the  reasons  we  shall  now  shortly  state,  that  it  should, 
under  certain  restrictions,  be  decided  in  the  affirmative. 

In  the  first  place,  it  may  be  observed,  that  owing  to 
changes  of  fa* h ion,  to  the  miscalculation  of  producers  and 
merchants,  and  to  political  events,  those  engaged  In 
manufacturing  employment*  are  necessarily  exposed  to 
many  vicissitudes  ;  and  when  their  number  is  so  very 
great  as  in  this  country,  it  is  quite  essential  that  a  re- 
source should  be  provided  for  their  support  in  periods  of 
adversity.  In  the  event  of  no  sucn  provision  being 
made,  and  of  the  distress  being  at  the  same  time  ex- 
tensive  and  severe,  the  public  tranquillity  would  most 
likely  be  seriously  endangered.  Lord  Bacon  has  ob- 
served, that  "  of  all  rebellions,  those  of  the  belly  are  the 
worst."  It  would  be  visionary,  indeed,  to  imagine  that 
those  who  have  nothing  should  quietly  submit  to  suffer 
the  extremity  of  want  without  attacking  the  property  of 
others  ;  and  hence,  (f  we  would  preserve  unimpaired 
the  peace,  and  consequently  the  prosperity,  of  the  coun- 
try, we  must  beware  of  allowing  any  considerable  portion 
of  the  population  to  fall  into  a  state  of  destitution.  But 
without  the  establishment  of  a  compulsory  provision  for 
the  support  of  the  unemployed  poor,  it  is  difficult  to  see 
how  they  could  avoid  occasionally  falling  into  this  state. 
Through  its  instrumentality,  however,  they  are  sustained 
in  periods  of  adversity,  without  being  driven  by  necessity 
to  commit  crimes,    ft  must,  indeed,  be  admitted  that  a 


provision 
have,  how 


of  this  sort  is  very  liable  to  abuse. 

«dfoi 


sve.  however,  been  devised  for  checking  this  tendency ; 
id  whatever  imperfections  may,  after  all,  attach  to  it.  it 
hat  not  yet  been  shown  bow  security  and  good  order 
could  be  maintained  in  periods  when  either  employment 
or  food  was  deficient,  were  it  aboliihed. 

In  the  second  place,  supposing  it  were  possible  to 
maintain  tranquillity  without  making  a  legal  provision 
for  the  support  of  the  unemployed  poor,  the  privations 
to  which,  under  such  circumstances,  they  would  be 
forced  to  submit,  would,  in  all  probability,  lower  their 
notions  as  to  what  was  necessary  for  their  comfortable 
subsistence,  and  exert  a  roost  pernicious  influence  over 
their  conduct  and  character.  It  Is,  perhaps,  unnecessary 
to  enter  into  any  statements  to  show  the  Importance  of 
endeavouring  to  guard  against  any  such  obviously  mis- 
chievous results.  But  Mr.  Barton  has  made  some  observ- 
ations on  this  point,  which  are  so  striking  and  conclusive, 
that  we  cannot  for  I  war  laying  them  before  the  reader.  "  It 
is  to  be  remembered,"  says  he,  "  that  even  those  who  most 
strongly  assert  the  impolicy  and  injurious  tendency  of  our 
poor  laws,  admit  that  causes  wholly  unconnected  with 
these  laws  do,  at  times,  depress  the  condition  of  the  la- 
Poor  families  are  often  thrown  into  a  state  of 
by  long  continued  Illness  or  unavoidable 
from  which  it  would  be  impossible  for  them 
to  the  enjoyment  of  decent  competence  if  not 
'  by  extraneous  means.  It  is  well  known,  too, 
1  rise  in  the  price  of  commodities  is  seldom 
.  followed  by  a  rise  In  the  wages  of  country 
labour.  In  the  meantime,  great  suffering  must  be  en- 
dured by  the  whole  class  of  peasantry,  if  no  legislative 
provision  existed  for  their  relief;  and  when  such  a  rise 
of  prices  goes  on  gradually  Increasing  for  a  series  of 
years,  as  sometimes  happens,  the  sufferings  resulting 
from  it  must  be  proportionally  prolonged.  The  question 
at  issue  is  simply  this,  whether  tint  suffering  be  cal- 
culated to  cherish  habits  of  sober  and  self-denying  pru- 
dence, or  to  generate  a  spirit  of  careless  desperation  ? 

"  During  these  periods  of  extraordinary  privation  the 
labourer,  if  not  effectually  relieved,  would  imperceptibly 
lose  that  taste  for  order,  decency,  and  cleanliness,  which 
had  been  gradually  formed  and  accumulated,  in  better 
times,  by  the  Insensible  operation  of  habit  and  example  ; 
and  no  strength  of  argument,  no  force  of  authority,  could 
again  instil  into  the  minds  of  a  new  generation,  growing 
up  under  more  prosperous  circumstances,  the  sentiments 
and  tastes  thus  blighted  and  destroyed  by  the  cold  breath 
of  penury.  Every  return  of  temporary  distress  wutild, 
therefore,  vitiate  the  feelings  and  lower  the  sensibilities 
of  the  labouring  classes.  The  little  progress  of  Improve- 
ment made  in  happier  times  would  be  lost  and  forgotten. 
If  we  ward  off  a  few  of  the  bitterest  blasts  of  calamity, 
the  sacred  flame  may  be  kept  alive  till  the  tempest  be 
past ;  but  If  once  extinguished,  bow  hard  is  the  task  of 
rrkindliiuHt  In  minds  long  inured  to  degradation  and 


wretchedness  ! "   (Inquiry  i 
cuJturat  labour,  p.  31 ) 

In  the  third  place,  it  will,  we  suppose,  be  i 
that  when  a  considerable  number  of  destitute  poor  per- 
sons  are  thrown  out  of  employment,  a  provision  of  some 
sort  or  other  should  be  made  for  their  support.  Suppose 
now  that  it  is  made,  not  try  a  compulsory  rate,  but  by  the 
charitable  contributions  of  the  benevolent :  it  is  < 
that  such  a  mode  of  relieving  I 
rish  the  better  feelings  of  the  poor,  and  that  | 
rather  choose  to  undergo  the  greatest 
submit  to  solicit  a  share  of  this  chai 
who  yet  would  make  no  scruple  of  claiming  ft  bad  the 
state  given  them  a  legal  right  to  look  to  it  for  support. 
But,  admitting  the  truth  of  this  statement,  it  has  hers 
already  seen  that  it  is  not  for  the  advantage  of  society 
that  the  poor  should  be  forced  to  submit  to  such  extra, 
ordinary  privations.  It  is,  besides,  abundantly  certain 
that  many  would  not  be  influenced  by  the  motives  al- 
luded to  ;  and  in  the  event  of  the  distress  being  either 
very  severe,  or  long-continued,  even  those  most  disin- 
clined to  become  a  burden  on  others  might  be  forced  to 
beg  a  pittance.  And  it  Is  pretty  obvious,  notwithstand- 
ing all  that  has  been  said  to  the  contrary,  that  the  ne- 
cessary result  of  such  a  state  of  things  would  be  far  more 
prejudicial  to  the  character  of  the  poor,  —  that  it  would  do 
more  to  prostrate  their  pride  and  independence,  and  to 
sink  them  in  their  own  estimation,  than  the  acceptance 
of  relief  from  a  poor's  rate.  It  is  Idle,  Indeed,  to  talk 
about  the  independence  of  a  man  who  is  receiving  chanty, 
but  an  individual  supported  by  a  poor's  rate  cannot  fairly 
be  regarded  in  such  a  point  ot  view.  He  is  merely  snar- 
ing in  a  public  provision  made  by  the  state  ;  and  as  all 
property  has  been  acquired  with  the  knowledge  that  it 
was  responsible  to  this  claim  on  the  part  of  the  poor.  It 
cannot  justly  be  considered  as  entailing  any  burden  on 
any  particular  Individual.  It  may,  therefore,  one  should 
think,  be  fairly  presumed  that  the  pride  and  indepen- 
dence of  the  poor  will  be  more  likely  to  be  supported 
under  a  system  of  this  sort,  than  If  they  were  obliged  to 
depend.  In  periods  of  distress,  on  the  bounty  of  others. 
Wherever  the  poor  have  not  either  «V  Jure  or  df  facta  s 
claim  for  support,  they  must  unavoidably.  In  such  periods, 
be  allowed  to  beg.  But  of  all  the  scourges  that  afflict 
and  disgrace  humanity,  there  is,  perhaps,  none  more  de- 
structive than  the  prevalence  of  mendicity.  A  common 
beggar  is  the  most  degraded  of  beings  ;  and  the  experi- 
ence of  Ireland,  down  to  a  very  late  date,  as  well  as  of 
France,  Italy,  Spain,  and.  in  short,  of  every  country 
where  there  is  no  established  provision  for  the  support  of 
the  poor,  shows  that  wherever  they  are  compelled  to  de- 
pend on  so  precarious  a  resource  as  charity,  we  look  in 
vain  for  that  manliness  and  independence  of  character 
among  the  labouring  classes  which  distinguish  thaw  uf 
England,  and  find  in  their  stead  all  those  degrading  iters 
which  a  sense  of  insecurity,  and  the  prevalence  of  beggary, 
are  sure  to  produce. 

The  people  and  legislature  of  England  have  acquiesced 
in  the  justice  and  expedieucy  of  the  principles  now  Utd 
down.  A  compulsory  provision  for  the  support  of  the 
poor  has,  in  fact,  existed  in  England  for  a  lengthened 
period.  It  grew  out  of  the  impotent  attempts  made  In 
the  reigns  of  Henry  VIII.,  Edward  VI.,  and  the  earlier 
part  of  that  of  Elisabeth,  to  suppress  mendicancy,  and  at 
the  same  tine  to  provide  for  the  poor  by  voluntary  < 
tributions.  At  length  the  earlier  statutes  on  the  : 
were  consolidated,  and  the  principle  of  comr. 
vision  carried  to  the  fullest  extent  by  the  T 


of  the  13  Eli*,  c.  2.,  which  enacted,  th 
Impotent  persons  should  be  provided 
of  their  respective  parishes, and  that « 
be  found  for  the  unemployed  able-bt 


be  found  for  the  unemployed  able-bodied  poor.  From 
this  remote  period,  the  law  of  England  has  regarded 
every  parish  in  the  light  of  a  family,  the  richer  members 
of  w  hich  were  bound  to  provide  for  those  who,  through 
Inability,  misfortune,  or  want  of  work,  could  not  provide 
for  themselves.  This,  also,  is  the  principle  erulxxhed  In 
the  law  of  Scotland  w  ith  respect  to  the  poor  ;  and  pro- 
vided the  means  for  carrying  it  into  effect  be  so  contrived 
that  indigence  and  suffering  may  be  relieved,  without  at 
the  same  time  encouraging  indolence  and  vice,  the  sys- 
tem would  seem  to  be  quite  unexceptionable.  Prac- 
tically, however,  this  has  been  found  to  be  a  problem  of 
exceedingly  difficult  solution,  and  this  difficulty  ha*  made 
not  a  few  conclude  that,  however  administered,  all  sys- 
tematic attempts  to  relieve  the  poor  are  necessarily,  in 
the  end,  productive  of  increased  want  and  misery. 

The  poor,  no  doubt,  arc  naturally  anxious  th.it  the 
compulsory  provision  for  their  support  should  lie  raised 
to  the  highest  limit ;  and  that  their  necessities  should  not 
only  be  relieved,  but  that  they  should  be  able,  without 
molest. ition,  t<>  eat  the  bread  <»t  idleness.  But  wiu  re\er 
the  assessment  and  administration  of  the  provision  lor 
their  support  is  left  to  the  care  of  those  on  whom  the 
burden  of  its  payment  really  falls,  this  tendency  to  i 
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The  complicated  code  of  laws  respecting  set- 
nut  the  establi#hment  or  workhouse*,  owe*  it* 
origin  to  this  principle  -  to  the  wish  of  the  legislature  to 
relieve  the  poor,  and,  at  the  Mine  f" 
1  of  the  rates  ;  and  there  it  unqi 

that,  from  the  establishment  of  the 
1603  down  to  about  1780,  the  devices  in  qi 
effectual  for  their  object ;  and  that  while  poverty  was 
relieved,  no  encouragement  was  given  to  *loth,  or  to 
early  and  improvident  unions.  Rut  soon  after  this  pe- 
riod various  innovations  were  made  on  the  old  law,  which 
broke  down  most  of  the  securities  against  the  abuse  of 
the  rate* ;  and,  in  IT'1"-,  the  pernicious  principle  wa* 
adopted  of  mixing  together  wage*  and  poor  rate*,  ami  of 
eking  out  what  was  supposed  to  be  a  deficiency  in  the 
former  by  payment*  from  the  latter  !  In  consequence  of 
this  subversion  of  the  principle  on  which  the  poor  rates 
had  been  previously  administered,  they  began  rapidly  to 
increase,  and  threatened  to  swallow  up  the  whole,  or,  at 
leait,  a  very  large  part  of  the  surplus  produce  of  the  land. 
Various  device*  were  resorted  to,  in  the  view  of  checking 
the  evil ;  but,  unaccountable  as  it  may  appear,  not  one  of 
them  had  for  Its  object  to  revert  to  those  practices  and 
mode  of  administering  the  law  which  the  experience  of 
more  than  250  years  had  shown  were  fully  effectual  for 
the  prevention  of  abuse.  At  length  the  Poor  Law  Amend- 
ment Act  was  passed  in  1  KM .  which  introduced  a  totally 
new  *y*tem  for  the  administration  of  the  poor  laws. 
Under  this  act  the  country  has  been  divided  into  unions 
of  more  or  fewer  parishes,  according  to  circumstances, 
the  administration  of  all  matters  relating  to  the  poor  in 
these  union*  being  intrutted  to  a  board  of  guardian* 
elected  by  the  rate-pavers.  But  these  guardians  are 
themselves  controlled  by,  and  in  fact  are  merely  the 
executive  officers  of,  a  central  board  of  three  commis- 
sioners established  in  London,  who  have  power  to  issue 
rt.!«  -  and  regulation*  as  to  the  mnnagi  in.  nt  of  the  pOOY. 
which  all  guardians,  and  other  Inferior  officers,  arc  bound 
The  central  board  is  assisted  by  deputy  corn- 
explain 


every  increase  in  the  numbers  of 
ihI  by  artifh  ial  ex|>edients,  and  which 


the  law,  and  adjudicate  or  report  upon  extrac 
cases,  and  see  that  the  rules  laid  down  by  the 
board  are  complied  with.  The  whole  that  can  be  said 
In  favour  of  this  law  is.  that  the  poor  rate*  have  been 
materially  reduced  since  its  introduction  ;  but  we  incline 
to  think  that  the  reduction  would  havo  been  about  as 
great  had  the  system  for  the  regulation  of  the  compul- 
sory provision  that  prevailed  in  the  reign  of  George  II. 
been  revived,  with  a  few  alteration*  ;  while  many  per- 
ntciom  consequences,  Inseparable  from  the  existing  sys- 
tem, would  have  been  avoided.  (See  Wealth  of  \attom, 
Bl'CuIloch's  ed.  notexxii.) 

We  subjoin  a  table  of  the  sums  expended  for  the  relief 
and  maintenance  of  the  poor  of  England  and  Wales  at 
different  periods  since  1748,  » 
at  these  periods  :  — 


Years. 

Rums  npemlcd 
on  Poor. 

Population. 
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POPE.  A  title  derived  from  an  oriental  word  signi- 
fying father,  and  In  earlier  times  applied  indiscriminately 
to  all  bishops,  and  in  the  East  even  to  ministers  ;  but  for 
many  centuries  the  term  has  been  confined  to  the  bishop 
of  Rome,  who  Is  also  designated  by  Roman  Catholics  as 
the  Holy  Father.   See  Papacy. 

POPERY.   See  Papacy. 

POPLI'TEAL.  (Lat.  poples, Mr  A<rm.)  Relating  to 
the  posterior  part  of  the  knee-joint  or  ham. 

POPULATION.  (Lat.  populus, people.)  The  Inha- 
bitants or  people  of  any  particular  territory  or  district. 

POPULATION,  LAW  OR  PRINCIPLE  OF.  In 
Political  Economy,  means  the  law  according  to  which 
the  population  of  any  country  would  increase,  indepen- 
dently of  immigration  or  emigration,  under  any  assumed 
set  of  circumstances. 

The  law  of  population,  or  of  the  Increase  of  the  human 
specie*,  has  not,  till  a  comparatively  recent  period,  at- 
tracted that  attention  to  which  it  is  eminently  entitled. 
It  was  formerly  taken  for  granted  that  every  Increase  of 
population  was  an  advantage,  ami  it  was  u-.ii.il  for  legis- 
lators to  encourage  early  marriages,  and  to  bestow  re- 
wards on  those  who  brought  up  the  greatest  uumber  of 
children.     But  the  researches  of  Mr.  Malthus*  have 

i: 


v.  m  iiiii,iuvi*ui«-  |"m  u"ii  ui  mi- 
ll countries,  by  their  usually  having  more 
employ  than  employers,  or  by  the  demand 
ing  rather  greater  than  that  for  labourers  ; 


they  have 

Is  not  either  accompanied  or  preceded  by  a  corresponding 
increase  of  the  mean*  of  subsistence,  can  be  productive 
only  of  misery  or  of  increased  mortality;  that  the  diffi- 
culty never  Is  to  bring  human  beings  into  the  world,  but 
to  feed,  clothe,  and  educate  them  when  there ;  that  man. 
kind  do  everywhere  increase  their  numbers,  till  their 
farther  multiplication  Is  restrained  by  the  difficulty  of 
providing  subsistence,  and  the  poverty  of  some  part  of 
the  society  ;  and  that,  consequently,  Instead  of  attempt- 
ing to  strengthen  the  principle  of  increase,  we  should 
rather  endeavour  to  strengthen  the  principles  by  which 
it  is  controlled  and  regulated. 

In  order  briefly  to  show  the  principle  on  which  the 
increase  of  population  depends,  we  may  state  that  the 
sexual  passion  or  Instinct  has  appeared  in  all  ages  and 
countries  so  nearly  the  same,  that  it  may,  in  the  lan- 
guage of  geometers,  be  called  a  constant  quantity.  Now, 
it  has  been  show  n  by  the  experience  of  America,  and  of 
other  countries  under  nearly  similar  circumstance*,  or 
where  there  has  been  a  nearly  equal  command  over  the 
means  of  subsistence,  that  population  ha*  gone  on,  for  a 
lengthened  period,  doubling  in  every  twenty  or  five  and 
twenty  years.  Rut  the  same  principle  or  instinct  that 
doubles  the  population  of  any  particular  country  in  Una 
short  period  is  every  where  In  existence,  and  Is  every 
wheie  about  equally  powerful.  And,  such  being  the  case, 
It  may  be  asked,  Why  does  not  population  every  where 
increase  with  the  same  rapidity  as  in  Kentucky  or  Illinois 't 
The  reason  Is,  that  the  increase  of  population  must  always 
depend  upon,  and  can  never  for  any  considerable  period 
exceed,  the  increase  of  the  food  and  other  accommoda- 
tions required  for  the  subsistence  of  human  beings  ;  aid 
this  Increase  I*  ing  very  different  in  different  countries, 
the  progress  of  population  must  vary  accordingly  :  in 
some  it  may  be  rapid,  in  others  slowly  progressive,  and 
in  others  stationary,  or  even  retrograde. 

It  is  certain,  however,  that  the  principle  of  increase  in 
the  specie*  is  sufficiently  powerful  to  keep  the  popu- 
lation of  the  most  favoured  countries,  or  of  those  where 
wealth  is  most  easily  obtained  and  rapidly  increased, 
quite  up  to  the  level  of  the  mrans  of  subsistence.  This 
1*  evinced  by  the  poverty  of  a  considerable  portion  of  the 
people  of  such 
claimant*  for  < 
for  labour  being 

In  short,  by  the  constant  pressure,  as  it  were,  of  a  part 
of  the  population  against  the  limits  of  subsistence.  Rut, 
when  such  is  the  case,  even  in  the  most  favourably 
situated  countries,  it  is  quite  obvious  that  if  the  prin- 
ciple of  increase  were  allowed  to  exert  its  full  force  in 
countries  placed  under  leu  favourable  circumstances,  -— 
if  the  same  habit  of  early  and  universal  marriage  were 
indulged  In  the  latter  as  In  the  former,  it  could  not 
fail  to  occasion  the  most  deplorable  result*.  Man 
cannot  increase  beyond  the  means  of  subsistence ;  and 
where  these  are  either  stationary,  or  but  slowly  ad- 
vancing, any  such  development  ot  the  principle  of  in- 
crease as  is  exhibited  in  countries  where  these  mean*  are 
increasing  most  rapidly  would  be  productive  only  of  in- 
creased misery  ana  mortality.    And  hence,  In  the  vast 
majority  of  cases,  the  principle  of  increase  is  restrained 
and  controlled  by  prudential  considerations.    Man  is 
not,  like  the  lower  animals,  actuated  only  by  instinct. 
To  occasion  a  marriage,  it  i*  not  always  enough  that  the 
parties  should  be  attached  to  each  other.    The  obliga- 
tion of  providing  for  the  children  that  may  be  expected 
to  spring  from  It,  is  one  that  eannot  fail  to  awaken  the 
forethought  and  to  influence  the  conduct  of  all  but  the 
most  improvident  and  thoughtless.    If  the  situation  of 
those  who  might  be  disposed  to  enter  Into  a  matrimo- 
nial alliance  be  such  as  to  preclude  all  reasonable  ex- 
pectation of  their  being  able  to  bring  up  and  educate 
their  children,  without  exposing  themselves  to  priva- 
tions, or  to  the  risk  of  being  cast  down  to  a  low  er  place 
in  society,  they  may  not  improbably  either  rclinqui»h  all 
thoughts  of  forming  a  union,  or  postpone  it  till  a  moro 
convenient  opportunity.    No  doubt  there  are  very  many 
individuals  in  all  countries  who  are  not  affected  by  such 
considerations,  and  who.  seeing  the  future  through  the 
medium  of  their  passions,  are  not  deterred 
gratifying  their  Inclination*  by  any  fear  of  the 
consequences.    But  the  great  majority  of  every  society 
act  on  sounder  principles.     They  are  anxious  not  to 
preserve  merely,  but  to-  Improve  their  condition  in  so. 
cicty,  and  cannot  bear  the  idea  that  their  family  should 
be  in  a  worse  situation  than  themselves.    Hence  the 
that  in  all  old  settled  or  densely  peopled  countrie*. 
s  are  deferred  to  a  much  later  period  than  in 
and  newly  settled  countries,  where  there  are 
comparatively  great  facilities  for  gaining  a  livelihood, 
and  that  a  much  larger  proportion  of  the  population 
find  It  expedient  to  pass  their  lives  in  celibacy.  And 
it  Is  fortunate  that  such  is  the  case.—  that  the  f 
and  good  sense  of  the  | 
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the  violence  of  their  passions,  and  disregard  the  dicta  of 
•purious  advisers.  It  is  quite  obvious  that  if  the  capa- 
city of  multiplication,  or  the  principle  of  increase,  in 
densely  peopled  countries,  where  there  is  a  compara- 
tively great  difficulty  in  obtaining  supplies  of  food,  were 
not  checked  by  the  prevalence  ol  moral  restraint,  arising 
from  the  consideration  of  the  circumstances  under  which 
society  is  placed,  it  would  occasion  the  constant  pressure 
of  misery  and  famine.  There  is  no  alternative.  The  po- 
pulation of  every  country  has  the  power,  supposing  food 
and  other  necessary  accommodations  to  be  adequately 

live  and 
limited 


supplied,  to  go  on  doublh 
twenty  years;  but  as  the 
fertility  of  the  soil  render  it  impossible  to  go  on  per 
tnanently  producing  food  In  this  ratio.  It  unavoidably 
t  unless  the  passions  be  moderated,  and  a  pro- 
liminution  be  effected  In  the  number  of  mar- 
births,  the  standard  of  subsistence  will  be 
[  to  the  lowest  assignable  limit,  and  famine  and 
pestilence  will  be  perpetually  at  work  to  relieve  the 
population  of  wretches  born  only  to  be  starved. 

Although,  therefore,  the  principle  or  Instinct  which 
prompts  to  the  increase  of  the  species  be  alike  powerful 
in  the  most  opposite  conditions  and  states  of  society,  its 
development  depends  on  a  variety  of  circumstances. 
Generally,  however,  there  can  be  no  question  that  it  is 
sufficiently  powerful,  even  where  the  means  of  subsist- 
ence are  acquired  with  the  greatest  ease,  to  keep  popu- 
lation on  a  level  with  these  means ;  and  in  all  but  the 
most  favoured  situations,  it  could  hardly  fail,  if  not  con- 
trolltd  by  other  circumstances,  to  make  the  increase  of 
population  outrun  that  of  the  means  of  subsistence,  and, 
consequently,  to  occasion  an  increase  of  misery  and  mor- 
tality. But  this  tendency  is  seldom  or  never  allowed  to 
exert  its  full  influence.  The  principle  of  increase,  though 
one  of  the  strongest  implanted  In  our  nature,  is.  after 
all,  governed  less  by  Instinct  than  by  reason.  At  ail 
events,  it  is  invariably  found,  when  we  look  at  nations  or 
great  masses  of  individuals,  that  the  period  and  frequency 
of  marriages  and  the  rate  of  increase  are  determined  by 
the  state  of  the  population  with  respect  to  food,  and  that 
the  latter  is  never  outrun  by  the  former. 

The  principle  of  increase  Is  not,  therefore,  the  bug- 
bear, the  invincible  obstacle  to  all  real  Improvement  it 
has  been  represented  by  those  who  have  overlooked  the 
influence  of  moral  causes  In  modifying  and  controlling 
its  action.  That  the  tendency  to  increase  is  not  incon- 
sistent with  the  improvement  of  society  is  a  fact,  as  to 
which,  indeed,  there  can  be  no  dispute.  Without  going 
back  to  antiquity,  let  any  one  compare  the  state  of  this 
or  any  other  European  country  ftOO  or  100  years  ago  with 
its  present  state,  and  he  will  be  satisfied  that  prodigious 
advances  have  been  made,  that  the  means  of  subsistence 
have  increased  much  more  rapidly  than  the  population, 
and  that  the  labouring  classes  are  now  generally  in  the 
i  of  conveniences  and  luxuries  that  were  for- 


PORISM. 

chased,  even  by  the  very  lowest  classes,  by  the  sacrifice 
of  the  hopes  and  fears  attached  to  their  present  con- 
dition, and  the  extraordinary  gratification  they  now  reap 
from  successful  industry. 

If  these  conclusions  be  well  founded,  it  follows  that 
the  schemes  pro|>oscd  for  directly  repressing  populaticr. 
in  the  ancient  and  modern  world,  besides  being  for  the 
most  part  atrocious  and  disgusting,  have  really  been 
opposed  to  the  ultimate  objects  their  projectors 'had  La 
view.  Could  the  rate  of  Increase  be  subjected  to  snr 
easily  applied  physical  control,  few  comparatively  amor.jr 
the  poorer  classes  would  be  Inclined  to  burden  thetnsebo 
with  the  task  of  providing  for  a  family ;  and  the  most 
t ftVctlvc  stimulus  to  exertion  being  destroyed.  soriitj 
would  gradually  sink  into  apathy  and  languor.  It  ii, 
therefore,  to  the  principle  of  moral 
exercise  of  the 
rlusivehjM 

stitutions  favourable  to  improvidence,  th 
flciently  powerful  to  confine  the  progress  of 
within  due  limits,  at  the  same  time  that  it  is  not  so 
powerful  as  to  hinder  it  from  operating,  in  all  cases,  as 
the  strongest  incentive  to  industry  and  economy. 

Mr.  Malthus's  F.ttay  on  Population  made  a  great 
sensation  at  the  time  when  it  appeared,  and  is  valuahk 
from  its  showing  conclusively  that  the  principle  of  in- 
crease is  strong  enough,  without  any  adventitious  en- 
couragement, to  keep  population  always  on  a  level  with 
the  means  of  subsistence.  In  other  respects,  however, 
it  is  altogether  defective.  Mr.  Malthus  has  not  shews 
that  the  mischievous  consequences  that  might  otherwise 
result  from  the  operation  of  the  principle  of  increase  as- 
sure to  be  countervailed  by  the  operation  of  those  pru- 
dential considerations  to  which  It  necessarily  gives  rise . 
nor  has  he  shown  the  important  and  powerful  influence 
of  the  principle  in  securing  the  continued  improvement 
of  society.  One  of  the  best  expositions  of  the  theory  c! 
population  Is  that  given  by  Bishop  Sumner  in  his 
of  the  Creation.  See  also  the  note  on  Pc 
M'Culloch's  edition  of  the  Wraith  of  . 

PO'PULIN.    A  crystallliable  si 
from  the  bark  of  the  PopuJui  tremula. 

PO'RCATE.  (Lat.  porca,  a  ridge.)  In  Fntomompr. 
when  a  surface  has  several  parallel  elevated  longitudinal 
ridges. 

PORCELAIN.  SeePorreaT. 

PORCELLANITE.  An  opakc  brittle  variety  of 
*?OHCH. 

or  flat  or  i 
other  building. 
PORES.  InN, 


merly  not  enjoyed  even  by  the  richest  lords.   The  princi- 
ple of  increase  is  not.  however,  merely  consistent  with  the 
continued  improvement  of  the  bulk  of  society— it  is,  in  fact, 
the  great  cause  of  this  improvement,  and  of  the  wonder- 
ful progress  made  in  the  arts.    Had  the  principle  been 
less  powerful,  or  had  It  not  existed  at  all,  every  new  dis- 
covery, by  diminishing  the  necessity  for  others,  would  J 
have  occasioned  a  decline  in  the  spirit  of  invention  ;  and 
society  would  long  since  have  been  either  In  a  languish- 
ing or  a  stationary  state.    Kut  the  increase  of  population, 
though  generally  subordinate  to  the  Increase  of  food,  is 
always  sufficiently  powerful  to  keep  invention  on  the 
stretch.    All  that  numerous  class  who  live  by  their  i 
labour,  and  who  are  either  striving  to  raise  themselves 
to  a  higher  station,  or  to  maintain  their  present  position,  < 
are  at  this  moment  impelled  by  the  same  powerful  mo-  : 
tlves  to  invent  and  contrive  new  and  more  powerful 
methods  of  production  that  impelled  their  ancestors 
5,000  years  ago ;  and  so  it  will  be  in  all  time  to  come.  I 
The  eurt's  acut-ns  mortal  m  corda  will  never  cease  to  ' 
operate,  and  will  secure  the  continued  advancement  of 
society.   To  suppose,  as  some  have  done,  that  the  extra-  | 
ordinary  progress  already  made  in  science  and  the  arts 
would  have  been  equal  or  greater  had  the  tendency  to 
Increase  been  less  powerful,  is  In  truth  equivalent  to 
supposing  that  industry  and  Invention  would  be  promoted 
by  lessening;  the  motives  to  their  exercise,  and  the  ad-  ■ 
vantages  derivable  from  them.    There  might,  perhaps,  | 
have  been  less  squalid  poverty  among  the  very  dregs  of  • 
the  population,  had  there  been  no  principle  of  Increase ;  I 
but  It  is  a  contradiction  to  pretend,  had  such  really  been  ! 
the  case,  that  the  powers  and  resources  of  industry 
would  have  been  so  astonishingly  developed,  that  scientific 
Investigations  would  have  been  prosecuted  with  equal 
perseverance  and  seal,  that  so  much  wealth  would  have 
been  accumulated  by  the  upper  an 'I  middle  classes,  or 
that  the  same  circumstances  which  urged  society  for- 
ward in  its  infancy  would  have  continued  in  every  sub- 
sequent age  to  preserve  their  energy  unimpaired;  and 
it  may  well  be  doubted  whether  an  exemption  from  the 

ten  dearly  pur- 


or  I 

pose  bodies.  There  are  I 

that  all  bodies,  even  the  densest,  are  composed  of 
cules,  not  in  absolute  contact,  but  separated  from 
other  by  intervals,  which,  though  so  small  as  to  be  inap- 
preciable to  the  senses,  have,  nevertheless,  a  magnitude 
considerable  in  respect  of  the  molecules  themselves.  The 
porosity  of  bodies  may  be  demonstrated  in  many  cases  by 
very  simple  experiments.  If  a  piece  of  wood,  or  marble, 
granite,  or  other  compact  stone,  be  plunged  under  wafer 
and  placed  under  the  receiver  of  an  air-pump,  on  with- 
drawing the  external  pressure  the  air  which  had  h»*n 
dispersed  through  the  interior  cavities,  or  pores,  will 
issue  from  every  point  of  their  surface,  and  rise  in  a  tor- 
rent of  bubbles.  In  like  manner,  mercury  is  forced  tbroudi 
a  piece  of  dry  wood  or  leather,  and  made  to  fall  in  a  hurh 
divided  shower.  A  body  plunged  deep  under  a  liquid 
sustains  a  pressure.  In  consequence  of  which  it  is  con- 
tracted in  all  its  dimensions,  and  the  liquid  penetr.ves 
the  body  without  producing  any  apparent  disruption  of 
its  parts.  Iron,  by  being  hammered,  is  reduced  in  vo- 
lume ;  and  the  dimensions  of  all  bodies  are  affected  by 
heat  and  cold.  The  facility  with  which  translucent  sub- 
stances are  penetrated  by  the  rays  of  light  evinces  ex- 
treme porosity.  And  this  penetration  is  not  confined  t» 
bodic*  which  are  usually  termed  diaphanous  ;  for  gold 
itself,  one  of  the  most  opake  of  the  metals,  when  brat  en 
into  extreme  thinness,  transmits  a  soft  green  light.  All 
these  facts  prove  the  existence  of  pores  ;  and  it  has 
inferred  that  gold  has  more  pores  than  solid  parts 
water,  or  any  substance  of  the  same  specific  gravity, 
have  many  times  more  pores  than  solid  parts. 

PORFFERA.  (Lat.  porus.  a  pore,  and  fero.  / 
A  name  Invented  and  applied  by  Mr.  Hogg  to  a 
Polyps,  Including  the  genera  Cellepora.  Mi 
Tuhuliportt :  also  used  by  l>r.  Grant  to  designate  the  «la*» 
of  organized  beings  including  the  marine  am 
sponges. 

PO'RISM.  (Or.  T^r^  ,  from  s-^.cV  / 
In  Geometry,  is  defined  by  professor  Playfair 


) 

of 


will  render  a 

of  innumerable  solutions." 
to  Pappus,  the 
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the  tight  subject*  which  formed  the  ancient  geometrical 
analysis.  Euclid  composed  a  treatise  on  porisms  in  three 
book*,  of  which  oo  trace  now  remains,  except  some  ob- 
scure hints  preserved  in  the  mathematical  collections  of 
Pappus.  From  the  manner  in  which  the  porisms  are 
mentioned  by  Pappus,  it  is  evident  that  the  ancients  set 
a  high  value  on  this  class  of  propositions  ;  but  the  de- 
scription which  he  has  given  of  them  is  so  vague  that 
geometers  were  long  unable  to  divine  his  meaning,  or  to 
discover  the  peculiar  circumstances  in  respect  of  which'a 
port  Mil  differs from  an  ordinary  problem.  The  subject,  in- 
deed, baffled  the  ingenuity  of  the  most  eminent  mathema- 
ticians, until  It  was  taken  up  by  Dr.  Simson,  of  Glasgow, 
vi  ho  at  length  succeeded  in  restoring  a  great  number  of 
Euclid's  porisms,  together  with  their  analysis.  The 
propositions  thus  restored  form  a  part  of  his  posthumous 
works,  published  in  1776.  at  the  expense  of  Earl  Stanhope. 
It  still  remained,  however,  to  inquire  into  the  probable 
of  the  porisms,  or  the  steps  by  which  the  ancient 
had  been  led  to  their  discovery;  and  also  to 
the  relations  in  which  they  stand  to  other 
of  geometrical  truths.    This  was  accomplished 


by  the  late  Professor  1'layfair,  in  an  admirable  paper,  "On 
the  Origin  and  Investigation  of  Porisms,"  published  in  voL 
lii.  of  the  Transactions  of  the  Hoyal  Society  qf  Edinburgh, 
and  afterwards  In  the  3d  volume  of  bis  collected  Works, 
Edin.  1823. 

The  nature  of  a  porism,  and  the  manner  in  which  it  Is 
derived  from  an  ordinary  proposition,  will  be  best  illus- 
trated by  an  example.   The  following  proposition  is  one 
of  those  selected  by  Mr.  Playfair  for  the  purpose  :  — 
A  triangle  ABC  being  given,  and  also  a  point  D  ; 

to  draw  through  D  a  straight  line 
D  E.  such  that  perpendiculars 
being  drawn  to  it  from  the  three 
angles  of  the  triangle,  namely, 
A  E,  B  G,  C  I  ,  the  sum  ofthc  two 
perpendiculars  on  the  same  side 
of  D  E  shall  be  equal  to  the  re- 
maining  perpendicular,  or  that 
A  E  and  B  G  together  shall  be 
equal  to  C  F. 
Suppose  it  done ;  bisect  A  B  In 
II,  join  C  H  (Intersecting  D  E  in  L),  and  draw  11  K  per- 
pendicular to  D  E. 

Because  A  B  is  bisected  in  H,  the  two  perpendiculars 
A  E  and  B  G  are  together  double  of  11  K  ;  and,  as  they 
are  equal  to  C  F,  by  hypothesis,  C  F  must  also  be  double 
of  H  K,  and  C  L  ofL  H.  Now  C  11  is  given  in  position 
magnitude,  therefore  the  point  L  is  given  ;  and  the 
D  being  also  given,  the  line  D  L  is  given  in  position, 
was  to  be  found. 

construction  is  obvious.  Bisect  A  B  in  II.  Join 
C  II,  and  take  H  L  equal  to  one  third  of  C  II ;  the  straight 
line  which  joins  the  points  D  and  L  is  the  line  required. 

Sow,  it  is  plain  that  while  the  triangle  ABC  remains 
the  same,  the  point  L  also  remains  the  same,  wherever 
the  point  D  may  be.  The  point  D  may  therefore  coin- 
cide with  L ;  and,  when  this  happens,  the  position  of  the 


line  to  be  drawn  remains  undetermined ;  that  is  to  say, 
line  whatever  drawn  through  L  will  satisfy  the  con- 
of  the  problem.    Here,  then,  we  have  an  Indeter- 
minate case  of  a  problem,  and,  of  consequence,  a 
which  may  be  thus  enunciated :  — 

A  triangle  being  given  in  position,  a  point  in  it  may 
be  found  such  that  any  straight  line  whatever  being 
drawn  through  that  point,  the  perpendiculars  drawn  to 
this  straight  line  from  the  two  angles  of  the  triangle 
which  are  ou  one  side  of  it,  will  be  together  equal  to  the 
perpendicular  that  Is  drawn  to  the  same  line  from  the 
ancle  on  the  other  side  of  It. 

For  examples  of  porisms,  see  Simson' s  Optra  Reliqua; 
Flay  fair's  paper  above  mentioned ;  a  paper  by  Prof. 
Wallace,  entitled  "  Some  Geometrical  Porisms,  Ac."  in 
the  Edinburgh  Transactions,  vol.  iv. ;  Stewart's  General 
Theorem*.  1746 ;  Leslie'*  Geometrical  Analysis  ;  and  l-ey- 
bottrn's  Mathematical  Repository.  See  also  Traill's  Ac- 
count of  the  Life  and  Writings  uf  Robert  S>mton,  M.l).  ; 
and  Ohasles,  Apercm  Historique  $ur  C  Origine  et  le  l)c- 
ret  .ppement  des  Metkodcs  en  Geometric,  Unix.  1837. 

The  term  porism  is  also  used  by  the  Greek  geome- 
tricians to  signify  merely  the  corollary  to  a  proposition. 

PORO'SITY.  A  property  of  matter,  in  consequence  of 
which  its  molecules  are  not  in  absolute  contact,  but  se- 


parated by  Intervals  or  pores.  The  quantity  of  matter 
In  a  body  is  inversely  as  its  porosity  ;  whence  the  ratio 


of  the  porosity  of  one  body  to  anol 
from  their  weight.   See  Pork*. 

PO'RPHYRY.   (Gr.  purple.)    In  Statuary, 

an  extremely  hard  stone  of  a  red,  or  rather  purple 
and  white  colour,  more  or  less  variegated,  its  purple 
being  of  all  gradations,  from  violet  to  a  claret  colour. 
It  is  susceptible  of  a  very  high  polish.  Egypt  and  the 
East  furnish  very  plentiful  strata  of  this  material.  It  is 
also  found  in  Minorca.  The  extreme  ease  with  which 
the  indents  seem  to  have  cut  this  substance  ai 
it  in  sculptural  subjects  lias  been  a  matter  of 
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cussion  among  the  moderns.  Dr.  Lister,  in  a  paper  of 
the  Philosophical  Transactions,  seems  to  think  that  the 
ancients  possessed  the  secret  of  tempering  steel  better 
than  the  moderns.  The  French  cut  It  with  an  iron  saw 
without  teeth,  using  a  kind  of  freestone  pulverized  and 
mixed  with  water.  And  Cosmo di  Medici  is  said  to  have 
distilled  a  water  by  the  help  whereof  Francesco  Taddi,  his 
sculptor,  gave  his  tools  a  hardness  and  temper  c 
of  working  the  hardest  and  most  compact  substar 

Porphyry.    In  Geology,  an  unstratitkd  or  iL 
rock  containing  embedded  crystals  of  felspar.    The  I 
was  originally  applied  to  a  red  rock  of  this  kind  found  in 
Egypt,  alluded  to  in  the  preceding  article.  See  Geology. 

PfPRPlTA.  (Gr.  wtrr,.  Annnlus  clypei.)  The  name 
of  a  genus  of  sea- nettles  (Acalephte).  characterised  by 
an  internal  circular  flattened  disk  of  a  calcareous  and 
horny  texture. 

PORRECT.  (Lat.  porrlgo,  /  extend.)  In  Zoology, 
when  a  part  extends  forth  horlioutally,  as  if  to  meet 
something. 

PORRl'GO.  (Lat.  porrlgo.)  The  ringworm,  or 
scald-head. 

PORT.    See  IIakb.m  r. 

Port  is,  usually,  the  adverb  of  larboard ;  as,  the  ship 
heels  to  port,  for  to  the  larboard  side.  Put  the  helm 
a-port,  Ac. 

Port.  The  opening  or  embrasure  in  the  ship's  side  for 
a  gun.  The  ports  of  the  lower  deck  are  defcuded,  when 
at  sea,  by  strong  covers  hanging  from  hinges  ;  the  ropes 
by  w  hich  these  are  held  up  or  open  are  called  port  tan- 
yards,  and  consist  of  a  pendant  passiug  through  a  leaded 
hole  in  the  side  with  a  tackle. 

PORTAL.  (Fr.  portail  )  In  Architecture,  the  lesser 
of  two  gates,  when  they  are  of  two  dimensions,  at  the  en- 
trance of  a  building. 

PORTCU  LLIS.  (Fr.  porteroullsse.)  In  Fortifica- 
tion, a  sort  of  machine  composed  of  several  large  piocca 
of  wood  laid  across  one  another,  like  a  harrow,  and 
pointed  with  iron,  used  formerly  to  be  hung  over  gate- 
ways of  fortified  places,  to  be  let  down  in  case  of  a  sur- 
prise, and  w  hen  there  was  not  time  to  shut  the  gate. 

PORTE.  THE  SUBLIME.  The  official  title  of  the 
government  of  the  Ottoman  Empire  :  said  to  be  derived 
from  a  gate  of  the  palace  at  Broussa,  the  original  metro- 
polis of  that  empire,  called  Bab  ilumayoor,  the  sublime 
gate. 

PO'RTER.  A  liquor  brewed  from  mnlt.  part  of 
which  has  been  more  highly  dried  than  that  used  for 
ale.  It  Is  hopped  In  the  same  way  as  ale ;  and  its  deep 
colour  is  finally  given  to  it  either  by  burned  sugar, 
which  usually  goes  under  the  name  of  colouring,  or 
more  legitimately  by  roa»ted  or  j. arched  malt.  Porter 
was  first  brewed  in  1 722.  The  malt  liquor  previously  drunk 
consisted  of  three  kinds  —  ale.  beer,  and  "  twopenny  ; " 
and  a  mixture  of  either  of  these  kinds  was  a  f 


the  name  "1 


i'ora 
for  a 


of 

About  1722,  Harwood,  a 

brewing  a  malt  liquor,  which  was  intended  to  unite  the 


flavours  of  ale  and  beer,  or  ale,  l  eer,  and  "  twopenny  ; 
and  having  succeeded,  he  called  his  liquor  "entire, 
"  entire  butt ;  "  a  name  intended  to  inlimaU 


or 

mate  that  it  was 
drawn  from  one  cask  or  butt  only.  A  mixture  of  ale  or 
porter,  drawn  from  different  casks,  is  very  commonly 
drunk  In  London  at  the  present  time,  llarwood's  liquor 
obtained  the  name  of  porter  from  its  consumption  by 
porters  and  labourers.  From  1722  to  1761,  the  retail 
price  of  porter  was  3d.  per  pot,  when  It  was  raised  to:U<f., 
at  which  it  continued  till  1739  ;  it  has  never  been  higher 
than  Gd.,  nor  during  the  present  century  lower  than  at  the 
present  time  (September,  IfMI ).  when  the  price  is  id. 
The  following  account  of  the  fluctuations  of  the  price 
per  barrel  since  1816  is  from  a  private  source  ;  —  In  July, 
1*16,  tho  price  wa«  reduced  from  45*.  to  40*.,  but  in 
October  was  again  advanced  to  4tis. ;  in  January,  1817, 
a  further  advance  was  made  to  fiO*.  ;  and  in  December  of 
the  same  year  It  reached  5S#.  In  1819,  1820,  and  1822,  the 
price  was  successively  reduced  from  Ms.  to  Ms.,  46*.,  and 
40*.  In  January,  1824,  it  was  advanced  to  45*.;  in  November, 
1825,  to  SO*.  ;  but  a  few  months  afterwards  it  again  fell  to 
4 1*.  Since  the  abolition  of  the  beer  duties  In  1830,  the 
price  has  been  33*.  per  barrel. 

PORT-FIRE.  In  Gunnery,  a  paper  tube  about  10 
iuches  long,  filled  with  a  composition  of  meal-powder, 
sulphur,  and  nitre,  rammed  moderately  hard  ;  used  to 
fire  guns  and  mortars  instead  of  a  match.  (Hutton's 
Diet.) 

PO'RTICO.  (Ital. ;  from  portlcus,  Lat.)  In  Archi- 
tecture, a  place  for  walking  in  under  shelter,  occasionally 
raised  after  the  manner  of  a  gallery  with  arches.  Some- 
times the  portico  is  vaulted,  and  sometimes  it  is  with  a 
flat  ceiling.  The  most  usual  application  of  the  word  is 
to  the  projection  supported  by  < 

TIO,  or  PORTION.  It  • 
3Q  2 
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PORTLAND  POWDER. 

plied  to  two  branches  of  the  seventh  pair  of  nervet ;  the 
porliodura,  or  hard  portion,  and  the  port  to  mollis,  or  toft 
portion :  the  former  is  the  facial  nerve,  the  latter  the 
auditory  or  acoustic  nerve. 

PO'RTLAND  POWDER.  A  mixture  of  several 
indigenous  bitter  herbs  which  was  once  a  celebrated 
remedy  in  the  gout. 

PO'RTLAND  STONE.  A  granular  limestone  be- 
longing to  the  upper  part  of  the  oolite  formation,  and 
abiding  in  the  island  of  Portland,  upon  the  coast  of 
Dorsetshire.    Ste  Geology. 

PORTLAND  VASE.  A  celebrated  cinerary  urn  or 
Tase,  long  in  possession  of  Ihe  noble  family  of  the  Bar- 
berini  at  Home  (whence  it  was  called  the  Barberlnl  vase) ; 
from  whom  It  came  into  the  possession  of  the  Portland 
family,  who  deposited  it  in  I8l6ln  the  British  Museum,  of 
which  it  is  one  of  the  most  valuable  reliques.  This  beau- 
tiful  specimen  of  ancient  art  was  found  in  the  tomb  of  the 
Emperor  Alexander  Severus  and  his  mother  Mam  mien.  It 
is  described  by  Montfaucon  {Amiq.  ExpUque,  torn,  v.), 
who  was  evidently  mistaken  in  representing  it  as  formed 
of  a  precious  stone.  The  substance  is  said  to  be  of  glass, 
or  composition ;  it  is  of  a  deep  blue  or  violet  colour,  and 
the  figures  in  the  scene  depicted  on  it  are  white.  The 
subjects  are  mythological,  but  have  been  very  imperfectly 
explained.  (See  two  memoirs  upon  it,  by  Dr.  King  and 
\V.  Marsh,  in  the  ftth  volume  of  the  Arcka-ologia,  and 
one  by  Dr.  Darwin  in  the  Notes  to  his  Botanic  Garden.) 
The  late  Mr. Wedgwood  made  a  mould  of  this  vase,  and 
took  from  it  a  number  of  casts  made  with  the  greatest 
skill,  and  perfectly  resembling  the  original. 

PO'RTRAIT.  (Fr.  pourtrait.)  In  Painting,  the re- 
presentation  of an  Individual,  <>r.  more  strictly  speaking, 
of  a  face,  painted  from  real  life.  Portraits  are  of  full 
length,  half  length.  Ac. ;  and  are  executed  in  oil  or  water 
colours,  crayons,  Ac. 

PORTREE'VE,  or  PORT  GREVE.  (Ang.  Sax. 
gerefa.)  Anciently  the  principal  magistrate  in  ports  and 
maritime  towns.  According  to  Camden,  this  was  the 
ancient  title  of  the  ofBcer  who  was  afterwards  called 
mayor  in  Ixmdon. 

PORT  ROYALISTS.  The  name  popularly  given  to 
the  members  of  the  celebrated  convent  of  the  Port  Hoyal 
des  Champs.  It  was  rounded  about  I1KM  by  Matthieu  de 
Marll,  on  the  eve  of  his  departure  for  the  Holy  Land  ; 
and  though  originally  limited  in  its  means  and  objects, 
tt  gradually  acquired  such  importance  as  to  have  secured 
lor  it  a  prominent  place  in  the  history  of  Europe.  It 
would  be  out  of  place  here  to  give  any  details  of  its  va- 


tunes,  and  the  religious  controversies  which  it 
on  in  the  17th  century  —  the  period  of  its  greatest 
ince  ;  and  we  refer  tho  reader  to  the  learned  work 
hlln  {Gesekickte  von  Port  Roual),  for  full  Infor- 
mation. ( See  also  the  eloquent  article  In  vol.  lxxiv.  of 
the  Edit .  Review. )  It  v, as  abol ished  by  Louis  XIV.,  as 
a  nest  of  Jansenisti  and  heretics.    Among  the  distln- 
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POST  OFFICE. 

trial  and  error,  and  U  sometimes  employed  with  good  ef- 
fect in  approximating  to  the  roots  of  numerical  equation. 

Position.  In  Painting,  the  placing  of  the  model  in  the 
manner  best  calculated  for  the  end  In  view  by  the  artist. 
Such  positions  as  are  most  natural  and  easy,  and  which 
exhibit  the  peculiar  habit  of  the  individual,  in  portrait 
painting,  are  preferable. 

POSITIVE  ELECTRICITY.   See  Electbicity. 

POSITIVE  QUANTITY.  In  Algebra,  denotes  as 
affirmative  or  additive  quantity  ;  which  character  is  De- 
dicated by  the  sign  +,  called,  in  consequence,  the /Hur/rrr 
sign.  The  term  is  used  in  contradistinction  to  negattrr  . 
negative  quantities  being  such  as  are  subtractive.  and 
marked  by  the  sign-,  which  is  called  the  negative  «>g». 


may  also 


See  Sign. 

PO'SSE  COMITA'TUS.  (Lat.)  In  Law,  thepower 
of  the  county,  which  the  sheriff  it  empowered  to  raise  b 
case  of  riot,  possession  kept  on  forcible  entry,  rescue,  or 
e  made  in  opposition  to  the  king's  writ  or 
of  justice.  It  is  said  to  include  all  knigr  t* 
men,  above  the  age  of  fifteen,  able  to  tra»rl 
within  the  county.  Justices  of  the  | 
the  posse  in  order  to  i 
or  detaining  lands. 

POST.  (Fr.  poste.)  In  Architecture,  any  vertfc*! 
piece  of  timber  ;  as  a  truss  post,  door  post,  a  quarter  in  a 
partition. 

Post.  In  Public  Economy,  a  messenger,  courier,  or 
conveyance  that  travels  at  stated  periods,  and  general'^ 
with  more  than  ordinary  speed,  employed  to  convey  let- 
ter! or  othor  despatches,  whether  of  government  or  indi- 
viduals. 

POST-ABDOMEN.  (Lat.)  The  name  applied  ty 
Latreille  to  the  five  posterior  segments  of  the  abdom*  n 
of  Hexapod  insects  ;  and  to  the  tall  of  Crustaceans, »  hsra 
consists  of  analogous  but  more  numerous  segments. 

POSTAGE.  The  duty  or  rate  of  charge  levied  on 
letters  or  other  articles  conveyed  by  post. 

PO'STEA.  (Lat.)  In  Law.  the  return  of  the  judge 
before  whom  a  cause  it  tried,  after  verdict,  of  what  ■*» 
done  in  the  cause,  which  it  endorsed  on  tbe  back  of  the 
nisi  prius  record. 

PO'STERN.  (Fr.  potterne.)  In  Architecture,  a 
tmall  gate  or  door  at  the  back  of  a  building. 

PotrKRN.    In   Fortification,  a  small  gate,  u<nalFy 
made  in  the  angle  of  the  flank  of  a  bastion,  or  in  that  U 
the  curtain. 

POSTI'LUM.  (Lat  .)  In  Architecture,  the  portico  it 
the  back  of  a  temple.    See  Naos. 

POSTLIMINIUM,  or  JUS  POSTLIMINIL  (L.L 
Umen,  a  threshold.)  In  National  and  Civil  Law.  the  rirfct 
by  virtue  of  which  persons  taken  by  an  enemy  return  M 
of  freedom,  with  I 

; 


their 


Tillemont.  The  school  books  which  were  published  for 
the  use  of  that  Institution  were  translated  into  all  the 
languages  of  Europe,  and  maintained  their  reputation 
long  after  it*  aiH.lltUBl  I  Hst!  tttOOfk  lltffj  arc  DM  fallen 
Into  disuse,  the  following  deserve  especial  mention :  —  1 
I .  Souvelle  Mfthode  pour  apprendre  la  l.angue  l.atine  ; 
'i.  Souvelte  M<  th  •  It  pour  apprendre  la  lusngue  Grecque  / 
3.  Grammaire  Ginfrale,  HfC. 

POSPTION.  ( Lat.  pono.  /  place  )  A  rule  in  Arithmetic, 
called  alto  the  rule  of  supposition,  or  rule  qf  false.  It  con. 
•lsts  in  assuming  a  number,  and  performing  upon  it  the 
operation  described  in  tbe  question,  and  then  comparing 
tne  result  with  that  given  in  thequestion,  in  order  to  dis- 
cover tbe  error  of  the  assumption.  Writers  on  arithmetic 
divide  the  rule  into  two  parts,  tingle  position  and  double  \ 
position;  the  former  comprehending  those  questions  In 
which  the  results  are  proportional  to  the  suppositions,  and 
where,  consequently,  ouly  one  assumption  is  required  ; 
the  latter  those  in  which  the  residts  are  not  proportional 
to  the  suppositions,  and  where  two  suppositions  are  neces- 
sary in  order  to  deduce  the  true  answer.  To  simple  no-  , 
tition  belong  tuch  questioni  as  tbe  following :  —  What 
number  is  that  from  which,  if  a  a  third  and  a  fourth  of  i 
itself  be  subtracted,  the  remainder  Is  00?  Double  po- 
sition comprehends  questions  of  this  tort :  — What  num- 
ber it  that  which,  being  multiplied  by  6,  the  product 
increased  by  1«,  and  the  turn  divided  by  9,  the  quotient 
shall  be  20  ?  It  will  be  observed  that  both  these  questions 
are  immediately  solved  by  a  simple  algebraic  equation  ; 
and.  In  fact,  the  tame  process  Is  performed  in  the  arith- 
metical operation  In  tne  assured  number,  which,  in  the 
algebraic,  is  performed  on  the  unknown  quantity.  The 
rules  given  for  the  solution  of  questions  in  double  posi- 
tion are  founded  on  certain  principles  of  algebra,  which 
may  be  applied  with  much  greater  facility  to  the  Imme- 
diate solutiou  of  the  questions  themselves.  Such  ques- 
tions, therefore,  cannot  be  considered  as  properly  be- 
longing to  arithmetic,  but  to  what  may  be  denominated 
mimenca^anal/sis.   Position  is  also  called  the  rule  qf 


POST  OBIT.   (Lat.  post 
bond  given  for  the  purpose  of  i 
on  the  death  of  some  specified  individual. 

POST  OFFICE.  A  place  for  the  reception  and  dU. 
tnoution  of  the  letters  and  despatches  that  are  to  be  or 
that  have  been  carried  by  the  post  ;  where  the  duties  <  n 
them  are  paid,  and  where  the  various  departments  con- 
nected with  the  business  of  the  post  arc  conducted,  <  r 
superintended. 

The  conveyance  of  letters  by  post  is  one  of  the  few 
industrious  undertakings  which  are  certainly  better 
managed  by  government  than  they  could  be  by  irwbo- 
duals.  It  is  Indispensable  to  the  satisfactory  working  of 
the  post  office  that  it  should  be  conducted  with  t'v 
greatest  regularity  and  precision :  and  that  all  the  de- 
partments should  be  made  subservient  to  each  other,  and 
conducted  on  the  same  plan.  It  is  plain  that  such  re- 
sults could  not  be  obtained  in  any  extensive  count™ 
otherwise  than  by  the  agency  of  government ;  and  ?h< 
interference  of  the  latter  Is  alto  required  to  make  ar- 
rangements for  the  safe  and  speedy  conveyance  of  letter* 
to,  from,  and  through  foreign  countries. 

The  organisation  of  the  post  office  supplies  one  of  the 
most  striking  examples  of  the  advantages  resulting  from 
the  division  and  combination  of  employments.  *'  NcarH 
the  same  exertions  that  are  necessary  to  send  a  single 
letter  from  Falmouth  to  New  York  will  suffice  to  send 
.Vj.000.  Tf  every  man  were  to  effect  the  transmission  of 
his  own  correspondence,  the  whole  life  of  an  eminent 
merchant  might  be  passed  in  travelling,  without  bis  hems; 
able  to  deliver  all  the  letters  which  the  post  office  for- 
wards for  him  in  a  single  evening  The  labour  of  a  f  * 
individuals,  devoted  exclusively  to  the  forwarding  of 
letters,  produces  results  which  all  tbe  exertions  of  all 
the  Inhabitants  of  Europe  could  not  effect,  each  person 
acting  independently."  (Senior  on  Political Ecosumtv  ) 
Posts  appear  to  have  been  established  for  the  tim 
time  in  modern  Europe  In  1471*.  by  Louis  XL  of  France. 
They  were  originally  Intended  to  serve  merely  for  tbe 
conveyance  of  public  despatches,  and  of  persons 
by  authority  of  government.  Subsequently, 
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for  forwarding  lettert  atu 

by  imposing  higher  duties  or"  rate*  of 


this 


pottage  on  the  letter*  and  parcel*  conveyed  by  post  than 
are  sufficient  to  defray  the  expense  of  the  establishment, 
have  rendered  it  productive  of  a  considerable  revenue. 
Nor,  while  the  rate*  of  postage  are  confined  within  rea- 
sonable limits,  and  do  not  materially  affect  the  facility  of 
correspondence,  1*  there,  perhaps,  a  less  objectionable 
tax. 

The  post  office  was  not  established  In  England  till  the 
17tb  century.  Post-masters,  indeed,  existed  in  more 
ancient  time* ;  but  their  bustne**  was  confined  to  the 
furnishing  of  post  horses  to  persons  who  were  desirous 
of  travelling  expeditiously,  and  to  the  despatching  of  ex* 
traordinary  packets  upon  special  occasions.  In  1635, 
Charles  I.  erected  a  letter  office  for  England  and  Scot* 
land ;  but  this  extended  only  to  a  few  of  the  principal 
roads  ;  the  times  of  carriage  were  uncertain ;  and  the 
post -masters  on  each  road  were  required  to  furnish  horses 
for  the  conveyance  of  the  letters  at  the  rate  of  a 
mile.  This  establishment  did  not  succeed  ;  and,  at  the 
breaking  out  of  the  civil  war,  great  difficulty  was  ex- 
perienced In  the  forwarding  of  letter*.  At  length  a  post 
office,  or  establishment  for  the  weekly  conveyance  of 
letters  to  all  parts  of  the  kingdom,  was  instituted  in 
1649,  by  Mr.  Edward  Prideaux,  attorney-general  for  tbe 
Commonwealth ;  the  immediate  consequence  of  which 
a  saving  to  the  public  of  7,000/ .  a-year  on  account  of 
>rt.  In  I  W>7,  tbe  post  office  was  established 
its  present  footing,  and  the  rates  of  postage 
that  "were  then  fixed  were  continued  till  the  reign  of 
Queen  Anne.  (Black.  Com.,  book  i.  c.  8.) 

From  the  establishment  of  the  pott  office  by  Cromwell, 
down  to  I'M,  mail*  were  conveyed  either  on  horseback, 
or  in  cart*  made  for  the  purpose ;  and  instead  of  being 
the  roost  expeditious  and  safest  conveyance,  the  post  had 
become,  at  the  latter  period,  one  of  the  slov 
easily  robbed  of  any  in  tbe  country.  In  1784,  it 
usual  for  the  diligences  between  London  and  Bath  to 
accomplish  the  journey  in  seventeen  hour*,  while  the 
post  t*<ok  forty  hours ;  and  on  other  roads  the  com- 
parative rate  of  travelling  of  the  post  and  stage  coaches 
was  in  about  the  same  proportion.  The  natural  conse- 
quence of  such  a  difference  In  point  of  despatch  was,  that 
a  very  great  number  of  letter*  were  sent  by  other  con- 
n  ;  m.  rv  than  tin-  in. ill  :  thi  |M  b)  the  rontrar)  being 
easily  defeated,  by  giving  them  the  form  of  small  barrels. 

Under  these  circumstances,  it  occurred  to  Mr.  John 
Palmer  of  Bath,  comptroller- general  of  the  post  office, 
that  a  very  great  improvement  might  be  made  in  the 
conveyance  of  letters,  in  respect  of  economy,  as  well  as 
of  speed  and  safety,  by  contracting  with  tbe  proprietors 
of  stage  coaches  for  the  carriage  of  the  mail ;  the  latter 
being  bound  to  perform  the  journey  in  a  specified  time, 
ana  to  take  a  guard  with  the  mail  for  its  protection.  Mr. 
Palmer's  plan  encountered  much  opposition,  but  was  at 
length  carried  into  effect  with  the  most  advantageous 
result*.  The  u»e  of  mail-coaches  speedily  extended  to 
most  parts  of  tbe  empire ;  and,  while  letter*  and  parcels 
were  conveyed  In  less  than  half  the  time  that  had  been 
required  under  the  old  system,  the  coaches  by  which 
they  were  conveyed  afforded,  by  their  regularity  and 
speed,  a  most  desirable  mode  of  conveyance  for  tra- 
vellers. Mr.  Palmer  was  tbe  author  of  several  other 
improvements  in  tbe  economy  of  the  post-office  ;  nor  is 
there  any  individual  to  whom  the  department  owes  roar*. 
(  Slacpkerum',  AnnaU  of  Com.  anno  1784.) 

Within  the  last  few  years,  however,  the  construction 
of  railways  between  most  of  the  great  towns  of  the  em- 
pire ha*  gone  far  to  supersede  the  use  of  mail  coaches 
on  the  principal  line,  of  road,  and  has  added  prodigiously 
to  the  facilitiesol  correspondence  and  travelling  The 
journey  from  London  to  Liverpool,  which  had  been  ac- 
complished by  tbe  mall  in  about  twenty  or  twenty- two 
hours,  la  now  accomplished,  by  railway.  In  nine  or  ten 
hour*  !  and  on  other  roads  iu  the  same  proportion.  The 
great  expense  of  the  post  office  consists,  in  fact,  not  so 
much  in  the  conveyance  of  letters  from  place  to  place,  as 
in  their  previous  collection  and  their  distribution  after 
they  have  been  conveyed  to  their  destination.  This  ne- 
cessitate* the  establishment  of  a  vast  number  of  subordi- 
nate offices  in  the  remoter  parts  of  the  kingdom,  many 
of  which  do  not  defray  their  expense*.  Thi*  I*  particu- 
larly the  case  in  Ireland,  where,  In  1*38.  the  expense  of 

311/.  16*.       per  cent. 

Revenue  and  Butct  of  Pottage  During  1828  the 

post  office  of  the  United  Kingdom  produced  a  grot* 
revenue  of  2,346,278/.,  and  a  nett  revenue,  after  de- 
ducting the  expense  of  collection,  of  1,676,522/.  Tbla 
large  revenue  was  derived  from  rates  of  pottage,  vary- 
ing with  the  distance  according  to  which  letter*  were 
but  so  that  at  an  average  they  amounted  to 
Id.  or  lid.  for  a  single  letter.  But  the  fact  that 
ue  had  continued  nearly  stationary 
ending  with  h>.  notwith- 
in  that  period  of  population 


and  of  the  intercourse  between  the  different  parts  of 
the  empire,  was  a  conclusive  proof  that  the  rates  of  post- 
age had  been  carried  to  a  vicious  excess  ;  and  that  in  the 
arithmetic  of  the  post  office,  as  well  as  of  the  customs, 
two  and  two,  instead  of  always  making  four,  sometimes 
make  only  one.   The  effectual  reduction  of  these  rate* 
was  therefore  urgently  required,  not  only  because  of  the 
importance  to  a  commercial  and  manufacturing  commu- 
nity of  having  the  charge  for  tbe  conveyance  of  corre- 
spondence fixed  at  a  moderate  amount,  but  because  it 
was  all  but  certain  that  moderate  rates  of  postage  would 
be  more  productive  of  revenue.    It  did  not,  however,  fol- 
low, that  because  an  average  charge  of  Id.  or  7 id  each 
on  all  letter*  conveyed  by  post  was  very  dccidedlv  too 
much,  that  the  plan  for  making  an  invariable  charge  of 
Id.,  whether  the  letter  were  conveyed  one  mile  or  1000 
miles,  should  have  been  adopted.   '1  his  was  to  ru«h  from 
one  extreme  to  another,  and  to  endanger  a  considerable 
amount  of  revenue  without  any  equivalent  advantage. 
It  must,  no  doubt,  be  admitted  that  the  proposal  for  a 
uniform  penny  rate  of  postage,  had  many  recommenda- 
tions in  its  favour.    Being  calculated  at  once  to  obviate 
trouble  and  save  expense.  It  could  not  fail  to  be  accept- 
able (what  reduction  of  taxation  is  not  ?)  to  a  large  por- 
tion of  the  public,  particularly  to  persons  engaged  in 
business.    Ue  believe,  however,  that  the  scheme  was 
more  indebted  for  its  popularity  to  the  oppressiveness  of 
the  old  rate*  of  postage  than  to  any  intrinsic  merits  of 
its  own.    Had  these  been  reduced  four  or  five  years  pre- 
viously to  a  reasonable  amount,  that  I*,  had  letter*  of 

1  ox.  weight  coming  from  Scotland  or  Ireland  to  London 
been  reduced  to  6tf..  and  other  letter*  in  proportion,  and 
mercantile  circular*  been  allowed  to  pass  under  cover* 
open  at  the  ends  at  Id.  or  2d.  each,  we  venture  to  say  that 
the  clamour  for  a  uniform  rate  of  penny  postage  would 
not  have  made  any  way.  But  in  thi*,  as  usually  happens 
on  similar  occasions,  those  who  delay  to  make  reasonable 
and  necessary  concessions  at  the  outset,  are  in  the  end 
compelled  to  concede  a  great  deal  more  than  would  at 
first  have  been  satisfactory.  This,  at  ail  events,  has  been 
eminently  true  In  the  present  instance.  The  clamour 
for  a  uniform  penny  rate  became  too  powerful  to  be  re- 
sisted ;  and  parliament,  whether  it  were  so  inclined  or 
not,  was  obliged  to  lend  Its  sanction  to  the  measure 
And  under  the  provision  of  the  act  2  &  3  Vict.  cap.  52., 
it  has  been  enacted  that  all  inland  letters,  without  regard 
to  tbe  number  of  enclosures,  or  the  distance  conveyed, 
provided  they  be  paid  when  posted  or  despatched,  shall, 
if  not  exceeding  4  us.  weight,  be  charped  Id. ;  I  os.  'id. ; 

2  os.  Ad. ;  Hoi.  Ga. ;  and  so  on ;  id.  being  added  for  every 
additional  ounce  up  to  16 os.,  beyond  which,  with  the 
following  exceptions,  no  packet,  whether 
age  or  not,  It  received :  — 

1 .  Parliamentary  petitions  and 

2.  Parliamentary  proceedings. 

3.  Letters  and  packet*  addre**ed  to  or 
places  beyond  tea. 

4.  Letters  and  packets  to  and  from  public  departments, 
and  to  and  from  {public  officers  that  formerly  franked  by 
virtue  of  their  office*. 

5.  Deeds,  if  sent  open,  or  in  covers  open  at  the  sides. 
They  may  be  tied  with  string  and  sealed.  In  order  to- 
prevent  inspection  of  the  contents ;  but  they  must  bo 
open  at  the  sides,  that  it  may  be  seen  that  they  are  en- 
titled to  the  privilege. 

With  these  exceptions,  all  packets  above  the  weight  of 
10  ox.  will  be  immediately  forwarded  to  the  Dead  Letter 
Office. 

But  all  letters  not  paid  when  they  are 
spatched  are  charged  double  the  above 


to;  but  members  of  cither  house  of  parliament 
arc  entitled  to  receive  petition*  to  parliament  free  of 
charge,  provided  •uch  petitions  he  sent  in  covers  open  at 
the  ends,  and  do  not  exceed  6  o*.  weight. 

To  facilitate  the  working  of  the  plan,  envelopes  and 
stamps  for  single,  double,  *c.  letter*,  are  furnished  by 
the  post  office,  and  have  been  widely  distributed. 

Such  arc  the  more  prominent  features  of  the  new  syi- 
tem  ;  and  none  can  deny  that  it  has  the  recommendations 
of  simplicity  and  cheapness  in  Its  favour,  and  that  It  has 
greatly  facilitated  correspondence.  But  It  may  never- 
theless be  doubted  whether  its  adoption  was  expedient. 
It  is  certainly  very  convenient  for  merchants,  bankers, 
middlemen,  and  retail  dealers,  to  get  letter*  for  Id.,  that 
previously  rost  them  7rf.  or  7d|. :  but  their  satisfaction  is 
not  the  only  thing  to  be  attended  to  in  forming  a  fair 
estimate  of  the  measure.  The  public  exigencies  require 
that  a  sum  of  above  fifty  million*  a  year  should  be 
raised,  one  way  or  other ;  and  so  long  a*  we  are  pressed 
by  an  unreasoning  necessity  of  this  sort,  it  is  not  much 
tc  say  in  favour  of  the  repeal  or  diminution  of  any  tax, 
that  those  on  whom  it  fell  with  the  greatest  severity  are 
delighted  with  the  reduction.  Sugar  has  in  England  be- 
come a  necessary  of  life  ;  and  Its  consumption,  to  say  the 
least  of  it,  is  quite  as  indispensable  to  the  bulk  of  the 
people,  and  especially  to  the  labouring  classes,  as  the 

a  q  a 


Digitized  by  Google 


POST  POSITION. 

writing  of  letters.  But  would  it,  therefore,  be  a  wise 
measure  to  repeal  the  duty  on  sugar,  or  to  reduce  it  to 
Is.  a  cwt.  ?  It  ha»  been  alleged,  indeed,  that  taxes  on 
the  transmission  of  letter*  are  objectionable  on  principle, 
and  should  therefore  be  repealed,  independently  alto- 
gether of  financial  considerations.  But  It  is  easier  to 
make  an  allegation  of  this  sort  than  to  prove  it.  All 
taxes,  however  imposed,  if  they  be  carried  (as  was  the 
case  with  the  old  rates  of  postage)  beyond  their  proper 
limits,  are  objectionable;  but  provided  these  be  not  ex- 
ceeded, we  have  yet  to  learn  why  a  tax  on  a  letter  should 
be  more  objectionable  than  a  tax  on  the  paper  on  which  it  is 
written,  on  the  food  of  the  writer,  or  on  tifty  other  things. 

During  the  first  year  (1840)  of  the  new  system,  the 
nett  revenue  of  the  Vo»t  Office  fell  off  about  1.200,000/.  ! 
No  doubt,  however,  the  revenue  will  increase  in  sub- 
sequent years,  with  the  Increasing  population  and  wealth 
of  the  country.  But  it  would  have  done  this  under  any 
system  of  moderate  duties  ;  and  its  future  increase,  what- 
ever it  may  be,  is  consequently  no  proof  of  the  superiority 
of  the  present  system. 

POST  POSITION*.  In  Music,  retardations  of  the 
harmony,  effected  by  placing  discords  ui>on  the  accented 
parts  of  a  bar  not  prepared  and  resolved  according  to 
the  rules  for  discords. 

POSTSCE'N  II  M.  (Lat.  post,  behind,  and  scena,  a 
scene.)  In  Architecture,  the  back  part  of  the  theatre 
behind  the  scenes,  furnished  with  conveniences  for  robing 
the  actors  and  depositing  the  machinery. 

PO'STULATE.  <Lat.  postulare,  to  demand.)  In 
Geometry,  something  to  be  asttimed.  or  taken  for  granted. 
Euclid  has  constructed  his  Elements  on  the  three  following 
postulates  :  —  I.  That  a  straight  line  may  be  drawn  from 
any  one  point  to  any  other  point.  2.  That  a  terminated 
straight  fine  may  be  produced  to  any  length  in  a  straight 
line.  3.  That  a  circle  may  be  described  from  any  centre 
at  any  distance  from  that  centre.   (Flavfair's  Euclid.) 

Posti  late.  In  Logic  and  rhllosopny,  a  proposition 
of  which  the  truth  is  demanded  or  assumed  for  the  pur- 
pose of  future  reasoning. 

POTA'SH.  The  saline  matter  obtained  by  lixiviating 
the  ashes  of  wood.  When  purified  by  calcination  it  is 
termed  pearlash,  and  is  in  that  state  an  impure  carbonate 
of  potassa.  The  production  of  potash  is  carried  on  upon 
a  large  scale  in  Russia  and  America;  it  can  only  be  thus 
obtained  in  countries  where  there  arc  vast  natural  forests, 
and  where  the  value  of  timber  Is  little  more  than  that  of 
the  labour  of  felling  it.   See  Potassum. 

POTASSA.   See  Potassium. 

POTA'SSIUM.  Thii  extraordinary  metal  was  dis- 
covered by  Davy  in  the  year  1807.  anil  was  one  of  the 
lirst  fruits  of  his  masterly  researches  Into  the  chemical 
powers  of  electricity.  Its  properties  are  so  remarkable, 
that  it  was  for  a  time  doubted  whether  it  could  with  pro- 
priety be  placed  among  the  metals  ;  but  the  progress  of 
discovery  has  removed  all  difficulty  upon  that  point,  by 
making  us  acquainted  with  other  metallic  substances,  the 
properties  of  which  are,  as  it  were,  intermediate  lietween 
those  of  potassium  on  the  one  hand,  and  the  common 
metals  nn  the  other.  One  of  the  striking  peculiarities  of 
potassium  is  mechanical  rather  than  chemical,  namely, 
It*  low  specific  gravity,  it  being  the  lightest  known  solid  ; 
another  is  its  Intense  affinity  for  oxygen,  and  its  conse- 
etion  when  placed  upon  water,  where  it 
,  takes  fire.  The  specific  gravity  of  potas- 
>at  the  temperature  of  60°. ;  it  is  solid  at  the 
ordinary  temperature  of  the  atmosphere :  at  80°  it  be- 
comes soft,  and  at  1V>°  is  perfectly  liquid;  at  32°  it  is 
brittle,  and  has  a  crystalline  texture.  In  colour  and 
lustre  it  resembles  mercury.  Its  attraction  for  oxygen  is 
such  that  it  immediately  loses  its  brilliaucy  on  exposure 
to  air,  and  becomes  converted  into  potassa;  heated  in  the 
air  it  burns  with  a  purple  flame.  The  equivalent  of  po- 
tassium is  40,  and  that  of  potassa  or  protoxide  of  potassium 
is  48.  When  potassium  is  heated  in  oxygen  it  absorbs  a 
larger  quantity  of  that  element  and  becomes  a  peroxide, 
which,  nowever,  is  immediately  converted  into  protoxide 
by  the  action  of  water.  Protoxide  of  potassium  exists 
In  the  state  of  hydrate  in  what  it  called  caustic  potash, 
which  is  a  compound  of  48  potassa  +  9  water.  This 
substance  fuses  at  a  dull  red  heat :  it  U  very  soluble  and 
deliquescent,  and  powerfully  corrodes  almost  all  animal 
textures.  It  is  the  lapis  causttcus  of  old  pharmacy.  Dis- 
solved in  water  it  forms  soap  ley,  or  the  honor  potassa*  of 
the  Pharmacopoeia.  This  solution  Is  obtained  by  pouring 
water  upon  a  mixture  of  equal  parts  of  quicklime  and 
carbonate  of  potassa ;  the  lime  abstracts  carbonic  acid 
from  the  carbonate,  and  becomes  converted  into  an  inso- 
luble carbonate  of  lime,  whilst  the  evolved  potassa  is 
taken  up  by  the  water.  The  solution  thus  obtained  is 
powerfully  alkaline  and  caustic  ;  and.  as  it  soon  absorbs 
carbonic  acid  when  exposed  to  air,  it  should  be  carefully 
preserved  in  well-stopped  phials.  Free  potassa  is  easily 
detected  and  recognised,  when  in  solution,  by  its  alkaline 
reaction  upon  proper  vegetable  colours,  rendering,  for 
instance,  the  yellow  of  turmeric  brown,  and  the  blue  of 
green :  when  excess  of  tartaric  acid  is  added  to  It, 
•<GG 
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It  yields  a  white  granular  precipitate  of  btUrtr.it e  of  po- 
tassa. and  an  alcoholic  solution  or  car  baz  otic  acid  yields 
with  it  yellow  and  difficultly  soluble  crystals  of  carbxxo- 
tate  of  potassa.  When  potassa  is  in  combination,  as.  for 
instance,  w  hen  any  of  its  salts  are  dissolved  in  water,  they 
arc  best  detected  by  a  strong  solution  of  chloride  of  pla- 
tinum, which  causes  a  yellow  precipitate  of  the  potasjao- 
chloride  of  platinum. 

When  potassium  and  sulphur  are  heated  together,  they 
combine  and  form  a  sulphuret  of  potassium.  With  tbe 
acids,  potassa  forms  a  variety  of  useful  salts ;  such  as 
nitre,  or  nitrate  of  potassa,  with  nitric  acid  ;  sulphate  of 
potassa,  with  the  sulphuric  acid;  and  carbonateaf  potassa, 
with  the  carbonic  acid.  The  latter  is  a  very  important 
salt :  it  forms  great  part  of  the  residuum  or  ash  of  burnt 
wood,  from  which  it  is  obtained  by  lixiviation,  ami  brought 
to  this  country  from  Russia  and  America,  under  the  tuune 
of  pearlash  and  potash.  It  consists  of  41  potassa  +  22 
carbonic  acid  ;  It  is  deliquescent,  uncry stall!  sable,  and  has 
an  alkaline  reaction.  When  carbonic  acid  is  passed 
through  a  solution  of  this  salt.  It  becomes  converted  tntg 
bicarbonate  of  potassa,  composed  of  48  potassa  +  44  car- 
bonic acid.  Potassium  burns  with  great  splendour  in 
chlorine,  and  forms  chloride  of  potassium  ;  it  also  com- 
bines  with  iodine,  bromine,  and  fluorine. 

POTATOES.  The  common  name  for  the  roots  of 
the  s  mum  tuberosum,  which  see. 

POTE'NTIAL  MOOD.    (Lat.  possum,  J  am  able.} 
In  Grammar,  that  mood  of  the  verb  w  hich 
action  conceived  as  possible;  denoted  in 
the  auxiliary  verb  may  or  might. 

POTE'NTIAL  QUALITIES.  In  Scholastic  Philo- 
sophy, such  as  are  supposed  to  exist  in  a  body  in  p»tr*.tus 
only-  In  Grammar,  a  mood  of  the  verb,  also  called  the 
optative  ;  by  some  considered  as  the  same  with  the  sub- 
junctive. 

POTI'TIl.  The  Roman  priest*  of  Hercules,  who 
were  said  to  have  been  instituted  by  Evander.  Of  an 
inferior  grade  to  them,  but  in  the  service  of  the  tame 
god,  were  the  Pinari  ;  but  these  became  extinct  through 
the  means  of  Appius  Claudius. 

PO'TSTONE.  A  tough  variety  of  steatite,  some- 
times manufactured  into  culinary  vessels.  It  is  the  lapts 
oUaris  of  Pliny. 

POTTERY  AND  PORCELAIN.  The  better  kind 
of  pottery,  called  In  this  country  Staffordshire  ware,  is 
made  of  an  artificial  mixture  of  alumina  and  silica ;  the 
former  obtained  in  the  form  of  a  fine  clay,  from  Devon- 
shire chiefly  ;  and  the  latter  consisting  of  chert  or  flint, 
which  is  heated  red-hot,  quenched  in  water,  and  then 
reduced  to  powder.  Each  material,  carefully  powdered 
and  sifted,  Is  diffused  through  water,  mixed  by  measure, 
and  brought  to  a  due  consistency  by  evaporation :  it  is 
then  highly  plastic,  and  formed  upon  the  potter**  wheel 
and  lathe  into  various  circular  vessels,  or  moulded 
other  forms.w  hlch,  after  having  been  dried  in  a  warm  i 
are  enclosed  in  baked  clay  case*  resembling  bandboxes, 
and  called  seggars ;  these  are 


and  called  seggars ;  these  are  ranged  in  the  kiln  so  a* 
nearly  to  fill  it.  leaving  only  space  enough  for  the  fori ; 
here  the  ware  is  kept  red-hot  for  a  considerable  time,  and 
thus  brought  to  the  state  of  biscuit.    This  u 
glazed,  which  is  done  by  dipping  the  biscu 
a  tub  containing  a  mixture  of  about  GO  parts 
10  of  clay,  and  20  of  ground  flint,  diffused  ii 
creamy  consistence  ;  and  when  taken  out  enoi 


in  water  to  a 

creamy  consistence  ;  and  when  taken  out  enough  adheres 
to  the  piece  to  give  an  uniform  glaring  when  again  heated. 
The  pieces  are  then  again  packed  up  In  the  seggars.  with 
small  bits  of  pottery  interposed  between  each,  and  find 
in  a  kiln  as  before.  The  glazing  mixture  fuses  at  a  very 
moderate  heat,  and  gives  an  uniform  glossy  coatm*-. 
w  hich  finishes  the  process  w  hen  it  Is  intended  for  contmoa 
w  hite  ware. 

The  patterns  upon  ordinary  porcelain,  which  are 
chiefly  in  blue,  in  consequence  of  the  facility  of  applvlig 
cot»alt.  are  generally  first  printed  off  upon  paper,  which 
is  attached  to  the  plate  or  other  article  while  in  the  state 
of  hUcuit ;  the  colour  adheres  permanently  to  the  surface 
when  heat  is  properly  applied:  other  mineral  colours, 
such  as  the  oxides  of  chrome  and  manganese,  are  alio 
occasionally  employed  in  the  same  way. 

The  manufacture  of  Pom  si  ain  Is  a  more  refined 
branch  of  art ;  the  materials  are  selected  with  the  greatest 
caution,  It  being  necessary  that  the  compound  should  re- 
main perfectly  white  after  exposure  to  heat  I  it  is  also 
required  that  it  should  endure  a  very  high  temperature 
without  fusing,  and  at  the  same  time  acquire  a  semivi- 
treous  texture,  and  a  peculiar  degree  of  translucency  and 
toughness.  These  qualities  are  united  in  some  of  the 
oriental  porcelain,  or  China,  and  in  some  of  the  old 
Dresden  ;  but  they  arc  rarely  found  coexistent  in  that  of 
modern  European  manufacture.  Some  of  the  French 
and  English  porcelain,  especially  that  made  at 
and  Worcester,  is  extremely  white,  and  duly  i 
but  it  is  more  apt  to  crack  by  sudden  changes  of 


rature;  more  brittle,  and  consequently  requires  to  be 
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The  rolourt  employed  in  painting  porcelain  are  the 
?.iine  metallic  oxides  used  for  colouring  glass,  and  in  all 
the  more  delicate  patterns  they  are  laid  on  with  a  camel- 
hair  pencil,  and  generally  previously  mixed  with  a  little 
oil  of  turpentine.  Where  several  colours  are  used,  they 
often  require  various  temperatures  for  their  perfection ; 
in  which  case  those  that  bear  the  highest  heat  are  first 
applied,  and  subsequently  those  which  are  brought  out  at 
lower  temperatures.  This  art  of  painting  on  porcelain, 
or  in  enamel,  is  of  the  most  delicate  description:  much 
experience  and  skill  are  required  In  It.  and  with  every 
care  there  are  frequent  failures  ;  hence  it  Is  attended  with 
considerable  expense.  The  gilding  of  porcelain  is  gene- 
rally performed  by  applying  finely  divided  gold  mixed 
with  gum-water  and  borax  ;  upon  the  application  of  beat 
the  gum  burns  off,  and  the  borax  vitrifying  upon  the 
the  gold  firmly  to  adhere :  ft  is  afterwards 

In  the  manufacture  of  various  kinds  of  pottery  em- 
ployed in  the  chemical  laboratory,  and  especially  In  regard 
to  crucible*,  many  difficulties  occur  ;  ana  many  requisites 
•re  necessary,  which  cannot  be  united  in  the  same  vessel 
To  the  late  .Mr.  Wedgwood  we  are  indebted  for  vast  Im- 
provements in  this  as  well  as  in  other  branches  of  the 
art.  Crucibles  composed  of  one  part  of  pure  clay  mixed 
with  about  three  parts  of  coarse  and  pure  sand,  slowly 
dried  and  annealed,  resist  a  very  high  temperature  with- 
out fusion,  and  generally  retain  metallic  substances  ;  but 
where  the  metals  are  suffered  to  oxidiie,  there  are  few 
which  do  not  act  upon  any  earthen  vessel,  and  some  cause 
its  rapid  fusion,  as  the  oxides  of  lead,  bismuth.  Sec. 
Where  saline  fluxes  are  used,  the  best  crucibles  will 
always  suffer  ;  but  platinum  may  often  be  employed  In 
these  cases,  and  the  chemist  is  thus  enabled  to  combat 
many  difficulties  which  were  nearly  insurmountable  be- 
fore this  metal  was  thus  applied.  Whenever  silica  and 
alumina  are  blended,  as  in  the  mixture  of  clay  and  sand, 
the  compound  softens,  and  the  vessel  loses  its  shape  when 
exposed  to  a  long-continued  white  heat,  and  this  is  the 
rase  with  the  Hessian  crucibles :  consequently,  the  most 
refractory  of  all  vessels  are  those  made  entirely  of  clay, 
coarsely  powdered  burned  clay  being  used  as  a  substitute 
for  the  sand.  Such  a  compound  resists  the  action  of  saline 
fluxes  longer  than  any  other,  and  Is  therefore  used  for 
the  pots  in  glass  furnaces.  A  Hessian  crucible  lined  with 
purer  clay  is  rendered  much  more  retentive  ;  and  a  thin 
china  cup,  or  other  dense  porcelain,  resists  the  action  of 
i  matters  in  fusion  for  a  considerable  time.  Plum- 
i  is  a  very  good  material  for  crucibles,  and  applicable 
to  many  purposes ;  when  mixed  with  clay  it  forms  a 
>  fusible  compound,  and  is  protected  from 
the  air  at  high  temperatures:  it  is  well 


PRACTICE. 

field,  containing  a  pood  and  a  heap  of  gravel.  See 

Poi'ltry. 

POUNCE.  A  powder  to  prevent  ink  from  spreading 
upon  paper  after  erasures:  it  is  either  sandarjeh  (resin 
of  the  juniper)  in  powder,  or  the  powdered  bone  of  the 
cuttle-fish.  The  term  pounce  is  also  applied  to  cole 
powders  used  by  pattern  drawers  for  sprinkling 
pricked  papers. 

POUND.  (Latpondus,tr«g*/.)  A  measure  of  weight. 
In  England  two  different  pounds  are  used ,  the  pound 
avoirdupois,  and  the  pound  iniy.  The  pound  avoir- 
dupois weighs  7000  grains  troy,  and  the  pound  troy  57  60 
grains.  The  former  is  divided  into  16  ounces,  and  the 
latter  into  12.  (See  Weight.)  Pound  is  also  a  denomi- 
nation of  money  ;  the  pound  sterling  being  equal  In  value 
to  20  shillings,  or  240  pence.  Anciently  V40  pence  wero 
equivalent  to  a  pound  of  silver ;  hence  the  origin  of  the 
term. 

POUPARTS  LIGAMENT.  The  tendinous  attach- 
ment of  the  external  oblique  muscle  of  the  abdomen  to 
the  superior  and  anterior  spinous  process  of  the  os  ileum 
and  os  pubis. 

POL'RPRESTURE,  or  PU'RPRESTURE.  in  Ijiw, 
is  said  to  be  when  any  man  takes  unto  himself  or  ap- 
propriates any  thing  that  he  ought  not,  whether  it  be  in 
any  jurisdiction,  land,  or  franchise ;  and  generally  when 
any  thing  is  done  to  the  nuisance  of  the  king's  tenants, 
by  way  of  nuisance  or  hurt  to  the  king's  highways  or 
demesnes,  by  inclosing.  &c  Pourpresture  may  also  be 
by  tenant  against  lord  of  the  fee,  or  by  one  neighbour 
against  another. 

POURSUIVANT.   See  Phhscivant. 

POWER,  in  Algebra  and  Arithmetic,  denotes  the 
product  arising  from  the  continued  multiplication  of  a 
quantity  or  number  into  itself.  The  successive  powers 
of  a  number  are  formed  and  indicated  as  follows :  —  Thus, 


divided  by 
nsidercd  as 
ve  or  fractional 

a  force  which  being  ap- 


POULP.  The  English  generic  name  of  the  eight- 
footed  Dlbranchiate  Cephalopods  {Oclopi),  which  have  a 
double  alternate  row  of  suckers  on  each  foot. 

PO'ULTR  Y.  Different  kinds  of  birds  reared  for  the 
production  of  eggs,  feathers,  and  for  the  use  of  their 
bodies  as  animal  food.  The  domestic  poultry  in  common 
use  in  Britain  are  the  common  domestic  fowls,  or  cock 
and  hen,  the  turkey,  the  duck,  and  the  goose  ;  to  which  | 
may  be  added,  as  occasionally  reared,  the  guinea  fowl  | 
ana  the  peacock.  The  most  generally  useful  kind  of 
poultry  Is  the  common  domestic  fowl,  which,  though  a 
native  of  India,  accompanies  man  through  all  climates, 
btk  which  is  only  productive  of  abundance  of  eggs  when 
well  frd  and  warmly  lodged.  Hence,  all  poultry  nouses, 
when  not  built  adjoining  an  apartment  in  which  fire  is 
kept,  or  over  a  stable  or  cowhouse,  where  they  might 
benefit  by  the  heat  generated  by  the  larger  animals,  ought 
to  be  furnished  with  flues,  or  some  other  means  of  gene- 
rating heat  artificially  during  winter  and  spring.  With- 
out some  mode  of  effecting  this,  poultry  will  seldom  pro-  I 
duee  abundance  of  eggs  in  cold  weather,  particularly  in 
the  colder  parts  of  Britain.  Hence,  in  Scotland,  the 
common  hen  roosts  In  the  same  room  that  the  cottager  | 
lives  in  ;  and  the  poultry-house  of  the  small  farmer  is  a 
loft  either  over  his  kitchen,  or  over  his  cowhouse.  In 
the  mansgement  of  poultry  it  is  not  sufficient  to  supply 
abundance  of  food  and  warmth,  but  it  is  equally  neces- 
sary that  they  have  ample  space  for  exercise.  This  space 
thould  always  contain  living  plants  of  various  kinds,  and 
some  gravelly  or  sandy  soil ;  because  worms,  snails,  and 
insects,  as  well  as  occasionally  grass  and  herbage,  form  a 
part  of  the  food  of  poultry  ;  and  sand  or  gravel  is  swal- 
lowed by  them  for  the  purpose  of  promoting  digestion. 
Hence,  no  healthy  poultry  can  ever  be  reared  In  towns, 
however  much  the  natural  food  may  be  imitated  by  the 
supply  of  animal  matters,  herbage,  and  sand :  the  want  of 
exercise  in  poultry  so  circumstanced  will  soon  become 
evident  from  the  appearance  of  the  fowls,  and  from  the 
soft  shell  of  their  eggs.  In  consequence  of  the 
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3'  =  3,  the  1st  power  of  3  ; 
3  x  3  or  3*  =  9,  the  2d  power,  or  square  of  3 ; 
3'  x  3  or  31  =  27,  the  3*1  power,  or  cutie  of  3 ; 
31  x  3  or  3*  =  81,  the  4th  j  ower  of  3,  &c. 

In  like  manner,  the  successive  powers  of  the  quantity  a 
are  a',  a»,  a\  a\  Kc.  The  numbers  indicating  the 
powers  are  called  the  exponents  ;  and  it  Is  obvious  from 
their  formation  that  powers  of  the  samo  quantity  are 
multiplied  bv  adding 
subtrac  ting  their  exp 
negative  or 
exponents. 
Powks,  in 

plied  to  a  machine  tends  to  produce  motion .  A  mechanical 
power  denotes  one  of  the  six  simple  machines  ;  vis.  the 
lever,  the  inclined  plane,  the  screw,  the  tr keel  and  arle, 
the  wedge,  and  the  pulley. 

Power.  In  Law,  a  term  commonly  employed  to  de- 
signate a  reservation  made  in  a  conveyance,  either  for  tho 
party  conveying  or  for  some  other  party,  to  enable  him 
to  do  certain  acts  regarding  the  property  conveyed. 
Powers  are  either  common  law  authorities,  or  have  their 
validity  from  the  Statute  of  Uses.  To  the  former  class 
belong  powers  granted  by  will  or  by  act  of  parliament  to 
certain  persons  to  sell  estates,  ftc.  The  latter  are  of  se- 
veral sorts  —  I .  Powers  appendant,  or  appurtenant,  arc 
powers  granted  to  one  who  has  an  estate  given  him  by 
the  deed  creating  the  power,  and  strictly  depending  on 
he  estate  so  limited  ;  as  where  an  estatefor  life  Is  limited 
to  a  man,  with  power  to  grant  leases  in  possession. 

2.  A  power  collateral,  or  in  gross,  given  also  to  one  having 
an  interest,  either  granted  by  the  same  deed,  or  sub- 
sisting previously  to  its  execution  -,  but  it  enables  him  to 
create  such  interests  only  as  will  not  attach  on  the  in- 
terest limited  to  him,  as  a  power  to  tenant  for  life  to 
appoint  the  estate  after  his  decease  among  his  children. 

3.  A  power  simply  collateral  is  one  given  to  a  party  who 
has  not  any  interest  in  the  land,  either  after,  or  subsisting 
immediately  up  to,  the  period  of  the  execution  of  the  deed. 

POWER  OF  ATTORNEY.  In  Law,  an  instrument 
by  which  a  party  empowers  another  to  perform  certain 
acts  for  him,  either  generally,  or  for  a  particular  purpose ; 
such  as  to  accept  and  negotiate  letters  of  exchange,  to 
receive  dividends,  &c.  An  instrument  by  which  a  party 
authorises  his  attorney  to  appear  and  plead  for  him  is 
termed  a  warrant  of  attorney  (see  that  article). 

POWERS,  GREAT,  Or  EUROPE.  In 
guagc  of  modern  diplomacy,  England,  France, 
Ru«sia,  and  Prussia,  are  so  called. 

POZZUOLA  N  A.  Volcanic  ashes  used  in  the  manu- 
facture of  a  mortar  which  hardens  under  water.  They 
are  exported  from  Possuoli,  a  town  in  the  Bay  of  Naples. 

PRAAM.  A  sort  of  lighter  used  in  Holland  and  the 
Baltic. 

PRA'CTICE.  A  rule  in  arithmetic  for  expeditiously 
solving  questions  in  proportion  ;  or,  rather,  for  abridging 
the  operation  of  multiplying  quantities  expressed  in  dif- 
:  as  pounds,  shillings,  and  pence ; 
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PR/E  ADAMITES. 

PR.E-A'DAMITES.  A  term  given  to  those  Inhabit- 
ants of  the  earth  who  are  presumed,  by  some  writers,  to 
have  lived  before  Adam.  In  support  of  this  theory,  a  work 
was  published  in  1655,  by  Isaacde  la  Pyreri.  which  proved 
the  means  of  converting  many  to  its  author's  opinions. 

PRvECORDIA.  (Lat.prse,  before,  and  cor,  the  heart.) 
The  fore  part  oi  the  chest. 

"KCT.  (Lat.  praefectus.)  A  common  name  of 
functionaries  ;  among  others  a  military 
r.  who  had  the  command  of  the  cavalry  of  a  legion. 
The  prtrtorian  pnrfect  was  the  commanding  officer  of  the 
pra>toriancohorts,whowere  the  imperial  guard,  and  always 
'  at  Rome.  This  office,  after  the  tii 
the  highest  powers  to  which  a 
(See  Pk.ktohun  Cohorts.)  Prirfec 
1  given  to  the  imperial  governor  of  Egypt,  which 
was  on  a  different  footing  from  the  other  province*, 
which  were  superintended  by  senatorial  men  with  the 
titles  of  proconsul  and  propraetor.  The  prarfect  of 
Egypt,  on  the  contrary,  was  always  of  the  equestrian 
order,  and  was  a  military  governor.  Thta  anomaly  is 
•aid  to  have  arisen  from  a  prophecy  which  foretold  that 
Egypt  should  recover  Its  liberty  when  the  Roman  fasces 
ana  prsetexta  should  come  to  it ;  and  which  Augustus 
took  advantage  of,  to  bring  that  province  more  immedi- 
ately- under  his  own  superintendence. 

I'lLF.MUN  PRE.  In  I. aw  ,  a  name  given  to  a  species 
of  offence,  in  the  nature  of  a  contempt,  against  the  king 
and  his  government.  The  name  is  derived  from  the 
words  "  priemoneri,"  or  "  praemuniri  facias,*'  which  are 
used  in  the  beginning  of  the  writ  preparatory  to  the 
prosecution  of  the  offence :  "  Cause  A .  B .  to  be  forewarned 
that  he  appear  before  us."  tee.  The  first  statute  of  prae- 
munire was  passed  in  the  reign  of  Edward  I.  to  restrain 
the  encroachments  of  the  Romish  clergy  ;  and  several 
subsequent  statutes  before  the  Reformation  have  ex- 
tended the  number  of  penal  acts  under  this  title.  The 
principal  were  those  proceeding  from  an  assumption  of 
authority  in  England  bv  virtue  of  papal  and  other  foreign 
provisions.  But,  by  still  later  statutes,  acts  of  a  very  mis- 
cellaneous character  have  been  rendered  liable  to  the 
penalties  of  praemunire,  as  refusing  to  take  the  oaths  of 
allegiance  and  supremacy,  kc. 

PR.ENO'.MEN.   See  Cognomen,  Namr. 
PR.ETE'XTA.    (Lat.)    A  long  white  robe  with  a 

fiurplc  border,  originally  appropriated  by  Tullus  Hosti- 
lus  to  the  Roman  magistrates  and  loroe  of  the  priests  ; 
but  afterward*  worn  by  the  children  of  the  higher 
classes  ;  by  boys  till  the  age  of  seventeen  (wheii  they  as- 
sumed the  toga  vlrllis).  and  by  girls  till  they  were 
married. 

PRjE'TOR.  A  Roman  magistrate  ranking  in  dignity 
to  the  consuls.  Anciently  the  name  of  pnrtor  was 
to  all  the  chief  magistrates  ;  but.  on  account  of 
mec  of  the  consuls  In  foreign  wars,  and 
inability  to  discharge  many  of  their 
civil  duties,  a  new  civil  magistrate  was  created  to  supply 
their  place  (a.u.389).  to  whom  the  title  of  praetor  was 
specially  assigned.  He  was  at  first  elected  from  the  pa- 
tricians, but  the  office  was  afterwards  (a.f.4i«)  thrown 
open  also  to  the  plebeians.  When  It  was  found  that  a 
single  praetor  was  Inadequate  to  the  due  discharge  of  his 
duties,  in  consequence  of  the  great  Influx  of  strangers, 
another  was  added  (a.u. 519)  to  administer  justice  in 
cases  In  which  they  were  involved,  with  the  epithet 
peregrintu  attached  to  his  title,  to  distinguish  him  from 
the  more  ancient  and  honourable  magistrate,  the  pr trior 
urbatnu,  a*  he  was  called.  This  latter  dignitary  cor- 
responded In  many  respects  to  the  lord  mayors,  mayors, 
or  provosts  of  our  country,  combining  with  their  func- 
tions the  judicial  power  of  lord  chancellor.  Besides  this 
he  performed  the  duties  of  the  consuls  on  many  occasions 
in  their  absence,  presiding  in  the  assemblies  of  the  peo- 
ple, and  convening  the  senate.  So  long  as  the  Roman 
empire  was  confined  to  Italy,  the  number  of  prsctors 
did  not  exceed  two;  but  on  the  reduction  of  Sicily  and 
Sardinia  to  the  form  of  provinces,  two  more  were  added 
to  govern  them,  and  again  two  more  were  created  on  the 
subjection  of  hither  and  farther  Spain  to  the  Roman 
yoke.  The  praetors  on  being  elected  determined  their 
province,  like,  the  consuls,  by  casting  lots.  Under  the 
emperors  the  powers  of  the  praetors  were  reduced,  their 
principal  functions  being  transferred  to  the  praetorian 
pnefect ;  but  the  name  of  Hie  magistrate  continued  to 
the  time  of  Justinian.    (See  Niebuhr's  Roman  History.) 

PRJETO'RIAN  COHORTS.  A  body  of  troops  among 
the  Romans,  distinguished  from  the  rest  of  the  army  by 
double  pay  and  superior  privileges,  first  instituted  by  ' 
Augustus,  and  called  by  that  name,  in  imitation  of  the 
select  band  v»  hich  attended  a  Roman  general  in  battle. 
At  their  first  institution  they  were  nine  in  number,  three 
being  stationed  at  Rome,  and  the  rest  in  the  adjacent 
towns  or  Italy,  and  consisted  of  Italian  soldiers 
Tiberius  assembled  them  all  at  Rome,  and  placed 
a  permanent  camp  ;  a  measure  which,  while  it 
the  purpose  of  keeping  the  cititens  in  awe, 

to  his 
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The  emperor  Severn*  disarmed  the  old  guards,  and  es- 
tablished the  praetorian  cohorts  on  a  new  footing,  in- 
creasing their  number,  and  filling  them  entirely  with 
troops  draughted  from  the  armies  of  the  northern  fron- 
tier. The  command  of  these  troops  was  vested  in  as 
officer  called  the  Praetorian  pnefect.  who.  as  the  govern- 
ment gradually  degenerated  into  a  military  despotism,  rose 
from  the  station  of  simple  captain  of  the  guards  not  only 
to  be  the  head  of  the  army,  but  of  the  provinces,  and  even 
of  the  law.  In  every  department  of  administration  be 
represented  thc_  person  and  exercised  the  aothorttr  of 

bands  were  deprived  of  i" 

by. 


person 

the  emperor.  The  praetorian  bands  were  I 
their  privileges  by  Diocletian,  who  replaced 
troop*,  and  were  finally  abolished  by  Const 
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tent 

a  few 


the  general's  tent  stood,  and 
»».     It  was  raised  a  few  feet  at 


rest  of  the  camp.  Of  the  four  gate*  of  the  Re 
that  which  lay  next  the  enemy  was  called  the 


gate. 


PRAGMATIC  SANCTION,  more  correctly  J 
malic  Rescript.    A  term  of  which  the  use  seems  to 


originated  in  the  Byxantine  empire,  signifying  a 
and  solemn  constitution  or  decree  pronounced  by  a  prince ; 
distinguished  from  the  simple  rescript,  which  was  a  de- 
claration of  law  in  answer  to  a  question  propounded  nn 
behalf  of  an  Individual.  In  European  history  several  im- 
portant treaties  are  called  by  the  name  Pragmatic  Sanc- 
tion:  among  which  the  principal  are,  —  1.  The  ordinance 
of  Charles  VII.  of  France  In  143ft,  which  constituted  the 
foundation  of  the  liberties  of  the  Galilean  church.  % 
Charles  VI.,  emperor  of  Germany,  being  without  isilr 
descendants,  endeavoured  by  an  instrument  termed  the 
Pragmatic  Sanction  to  secure  the  succession  to  his  female 
heirs  ;  which  caused  the  Bavarian  war  of  succession,  17*0. 
3.  The  law  of  succession  to  the  kingdom  of  Naples,  when 
les  II.  of  Spain,  in  1759,  to  his  third  sou 


ch.    The  distinguishing  cha- 
their  denial  of  plurality  of 
I  their  belief  that  it  was  the 


|  ceded  by  Char 
and  hi*  posterity. 

PRAIRIE.  (Fr.)  A  term  in  common  use  for  the 
vast  plains  or  savannahs  of  the  Mississippi  and  Missouri. 
See  Savannahs. 

PRASE.  Green  quarts.  The  colouring  matter  of  this 
mineral  appears  to  be  actinolite. 

PRA'AKANS.   A  sect  of  heretics  that  sprung  up  in 
Asia  in  the  second  century  ;  s<>  called  from  their  founder, 
Praxeaa,  an  Asiatic  hares  larch.   The  " 
racteristics  of  this  sect  were 
persons  in  the  godhead,  and 
Father  himself  who  suffered  on  the  cross.  The 
chici,  Sabellians,  and  Patrif 
merits. 
PREA'MBLE.  The 

the  intention  of 
id  is  often  admissible  in 
PRE'BEND.  (Lat. 


tion. 

PRECR'DENCY.  (Lat.  precedo,  /  go  Jirti.)  The 
relative  rank  of  men  and  women  in  the  etiquette  of  so- 
ciety ;  strictly  it  means  the  order  in  which  they  follow 
one  another  In  a  state  procession,  which  it  is  part  of  tbe 
office  of  herald's  duty  to  ascertain  and  preserve.  The 
following  are  the  degrees  of  precedency  commonly  recog- 
nised in  England  among  men  :  —  I. The  Sovereign.  2.  The 
Prince  of  Wales.  3.  The  Queen's  consort.  4.  Tbe 
Queen  Dowager.  6.  The  princes  of  the  blood  according 
to  seniority.  6.  The  Sovereign's  uncles  7.  Cousins  of  tbe 
Sovereign.  8.  Husbands  of  princesses.  9.  lite  archbishop 
of  Canterbury.  10.  The  lord  high  chancellor.  II.  Tbe 
archbishop  of  York.  12.  Lord  high  treasurer.  IX  Lord 
president  of  the  privy  council.  14.  Lord  privy  seal. 
15.  Lord  high  constable.  16.  Earl  marshal.  17.  Lord 
high  admiral.  1H.  Lord  steward  of  the  household. 
19.  Lord  chamberlain  of  the  household.  (The  last  five, 
however,  take  precedence  only  of  all  their  degree  ;  i.  e. 
if  dukes,  they  precede  all  dukes  ;  if  marquises,  all  mar- 
quises, Arc.)  20.  Dukes.  21.  Marquises.  22.  Dukes' 
eldest  sons.  23.  Earls.  24.  Marquises'  eldest  sons.  2$. 
Dukes' younger  son*.  26.  Viscounts.  27. Karl*'  eldest  son*. 
28.  Marquises'  younger  sons.  29,  30.  31.  Tbe  bishops  of 
London,  Durham,  aiid  Winchester.  32.  Other  bishop*, 
according  to  priority  of  consecration.  33.  Barons.  34. 
Speaker  of  the  House  of  Commons.  3.V  Viscounts'  eldest 
sons.  36.  Earls'  younger  sons.  37.  Barons'  eldest  sons. 
38.  Knights  of  the  Garter.  39.  Privy  councillors.  40. 
Chancellor  of  the  Exchequer.  41.  Chancellor  of  the 
duchv  of  Lancaster.  42.  Lord  chief  justice  of  K.  B> 
43.  Vice-chancellor.  44.  Master  of  the  Rolls.  45.  Lord 
chief  justice  of  C.  P.   46.  Lord  chief  baron  of  the  Ex- 
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bachelor*.  «L  Companions  of  the  Bath, 
t  sons  ofth'e  younger  sons  of  peers.  bH.  Baronet*' 
Knights  of  the  Carter's  eldest  sons. 
lde«t  sons.  61.  Knights  of  the  Bath's 
61.  Knights'  eldeit  sons.  63.  Baronet*' 
younger  tout.  61.  Esquires  of  the  King  s  body.  65.  Gen- 
tlemen of  the  prlry  chamber.  66  Esquires  of  the  knights 
of  the  Bath.  67.  Esquires  by  creation.  6*.  Esquires  by 
Younger  sons  of  knights  of  the  Garter.  70. 
■  sons  of  bannerets.  71.  Younger  sons  of  knights 
of  the  Bath.  72.  Younger  sons  of  knights  bachelors. 
73.  Gentlemen  entitled  to  bear  arms. 

PHE'CEDENTS,  in  Law.  arc  d.-flned  authorities  to 
be  followed  in  courts  of  justice.  Precedents,  strictly 
sneaking,  are  only  binding  on  tribunals  when  they  are  in 
the  thape  of  actual  judicial  decisions  of  the  point  in 
question.  What  English  lawyers  term  an  extrajudicial 
opinion.  — i.  e.  the  opinion  of  a  judge  pronounced  where 
it  was  not  called  for  to  decide  the  issue,  —  can  only  have 
authority  from  the  character  of  the  individual  judge,  and 
not  as  a  precedent.  When  the  principles  of  equity  were 
as  yet  unsettled.  It  was  held  by  many  that  precedents 
were  inapplicable  In  th.it  branch  of  law  ;  as  its  very  name 
seemed  to  imply  that  each  case  should  be  governed  by 
the  judge's  opinion  of  Its  Individual  merits.  But  Lord 
Keeper  Bridgman,  among  others,  seriously  refuted  this 
supposition  ;  and  precedents  have  long  been  of  as  much 
authority  In  courts  of  equity  as  In  those  of  common  law. 
A  form  of  an  instrument  or  a  pleading,  from  which  others 
corresponding  In  circumstances  may  be  copied,  is  also 
termed  a  precedent. 

'  PBECE'PTOKIES.  In  the  Middle  Ages,  a  kind  of  be- 
nefices possessed  by  the  more  eminent  Knights  Templar, 
whom  the  grand  master  created  and  styled  Prttceptorci 
Tempi i ;  whence  the  name.  Of  these  preceptories,  16 
are  recorded  as  belonging  to  the  Templars  in  England 
(see  Mon  .tug.\  ;  but  it  is  averred  by  tome  writers  that 

cells,  subordinate  to  their 
in  London.    See  Comma*- 

PRECE'SSION  OF  THE  EQUINOXES, 
used  in  astronomy  to  denote-  a  small  annuid 
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PRECESSION  OF  EQUINOXES. 


rere  merely 
the  Temple 


of  which  the  sun  returns  to  the 
before  completing  his 
to  the  fixed  stars. 

The  longitude  of  a  star  it  counted  on  the  ecliptic  east- 
ward from  the  first  point  of  Aries,  or  the  vernal  equinox. 
If  the  line  of  the  equinoxes,  therefore,  maintained  always 
the  same  position  with. respect  to  the  celestial  sphere, 
the  longitudes  of  the  stars  would  be  invariable.  But  on 
comparing  the  actual  state  of  the  heavens  with  the  ob- 
servations recorded  by  ancient  astronomers,  it  is  found 
that  the  longitudes  of  all  the  stars  have  considerably  in- 
creased, and  all  to  the  same  degree  ;  so  that  the  celestial 
sphere  appears  to  turn  round  the  axis  of  the  ecliptic  with  a 
slow  motion  from  west  to  east,  or  in  the  same  direction  as 
the  sun  in  his  annual  revolution.  The  phenomena,  how- 
ever, will  be  in  all  respects  the  same,  If,  instead  of  sup. 
posing  the  whole  firmament  to  advance  in  the  order  of  the 
signs,  we  suppose  the  axis  of  the  earth's  equator  to  have  a 
slow  motion  about  the  axis  of  the  ecliptic  in  the  opposite 
direction.  This  will  give  to  the  line  oi  intersection  of  the 
j  I  iii'"-  (it  hich  is  the  line  of  the  equinoxes)  a  retro- 
grade  motion  from  east  to  west,  in  consequence  of  which 
the  sun,  whose  motion  is  from  west  to  east,  arrives  at  the 
equinoctial  points  sooner  thaa  If  they  remained  at  rest ; 
and  therefore  the  equinoxes,  and  the  seasons  which  de- 
pend on  them,  come  round  before  the  sun  has  completed 
an  entire  circuit  of  the  sphere.  On  this  account  the  mo- 
tion has  been  called  the  precession  of  the  equinoxes. 

Although  the  existence  of  the  processional  motion  of 
the  equinoctial  points  was  known  at  an  early  period  in 
the  history  of  astronomy,  the  imperfection  of  instruments 
prior  to  the  sixteenth  century  did  not  permit  of  ob- 
llons  being  made  with  sufficient  accuracy  to  deter- 
its  precise  rate,  which  must  therefore  be  deduced 
comparisons  of  the  longitude  of  the  same  star 
Usd  from  modern  observations ;  although,  on 
account  of  the  extreme  slowness  of  the  motion,  the  de- 
termination must  be  liable  to  some  uncertainty,  unless 
a  considerable  interval  of  time  has  elapsed  between  the 
epochs  of  observation.  According  to  Bradley's  observa- 
tions, the  longitude  of  the  star  Spica  Virgin**,  at  the  be- 
ginning of  the  year  1760.  was  '200-  Vj  14°.  At  the  beginning 
of  1*02  Maskelyne  found  the  longitude  of  the  same  star 
to  be  20I07HI°  The  difference  is  <r5837°  in  42  years, 
which  gives  50*03"  In  a  year.  The  comparison  of  a  great 
number  of  observations  on  different  stars  gives  50*1" 
for  the  annual  precession.  According  to  this  estimate, 
the  equinoctial  points  retrograde  on  the  ecliptic  at  the 
rate  of  one  degree  in  716  years,  and  therefore  will  re- 
quire a  period  of  about  25,800  years  to  make  a  complete 
olutlon. 

The  physical  cause  of  the  precession  of  the  equinoxes 
the  combined  action  of  the  sun  and  moon  on  the 


of  matter  accumulated  about  the  earth's 
formingjthe  excest^of  the  terrestrial 

reference  to  the  effect  of  the  solar  attraction  on  It.  may 
be  regarded  as  forming  a  rmK-  aU.ut  the  earth  in  the 
plane  of  the  equator.  Now  the  solar  force,  acting  on  the 
part  of  the  ring  which  is  above  the  ecliptic,  may  at 
every  point  In-  resulted  into  two  psrts,  one  paralli  1  to  the 
plane  of  the  equator,  and  the  other  perpendicular  to  it ; 
and  the  resultant  of  all  the  latter  forces  must  be  a  force 
tending  to  Impress  on  the  ring  a  motion  round  the  in- 
tersection of  its  plane  with  the  ecliptic.  The  same  thing 
holds  true  of  the  other  half  of  the  ring  which  Is  under 
the  ecliptic.  If  the  earth,  therefore,  had  no  motion 
of  rotation,  the  plane  of  the  equator  would  turn  round 
the  line  of  its  intersection  with  the  ecliptic  until  it  coin- 
cided with  the  latter  plane.  But  while  the  equator  has 
this  tendency  to  revolve  about  an  axis  in  its  plane,  it  has 
also  a  rotatory  motion  about  an  axis  perpendicular  to 
its  plane ;  it  will  therefore,  according  to  a  well-known 
theorem  in  mechanics,  not  revolve  on  either  of  these 
axes,  but  on  one  which  divides  the  angle  between  them, 
so  that  the  sine  of  its  angular  distance  from  each  axis  It 
in  the  Inverse  ratio  of  the  angular  velocity  round  that 
axis.    See  Rotation. 

In  order  to  illustrate  this,  let  E  K  F  H  be  the  earth's 
equator,  A  the  centre,  A  B  the  axis 
vi  7\    of  rotation,  S  the  sun,  and  E  F  the 
g  A  •  A  «s]    diameter  of  the  equator  perpendl- 

f*.  yy  cular  to  A  8 ;  and  suppose  the  earth 
to  be  In  the  position  It  occupies  at 
the  summer  soUtice.  We  may  also 
suppose  the  centre  of  gravity  A  to  beat  rest,  as  the  effect  in 
question  is  not  altered  by  the  orbital  motion.  It  is  plain 
that  if  the  earth  were  a  sphere,  the  sun's  attraction  would 
have  no  tendency  to  give  it  an  angular  motion  about  the 
centre  A ;  for  all  the  matter  being  symmetrically  arranged 
about  the  line  S  A.  the  effect  of  the  attraction  on  any  point 


any  point 

on  one  side  of  that  line  would  be  exactly  compensated  by 
the  attraction  on  the  corresponding  point  on  the  opposite 
But  the  earth  being  an  oblate  spheroid,  we  must 
>r  the  effect  of  the  sun's  attraction  on  the  mass  of 
exterior  to  the  tphere  which  touches  the  spheroid 
at  its  poles.  Now  let  K  be  an  element  of  the  protuberant 
matter,  which  we  may  suppose  to  be  all  accumulated  in 
the  plane  of  the  equator  j  the  sun's  attraction  on  K, 
acting  in  the  line  which  joins  8  and  K,  may  be  resolved 
into  two  parts.  — one  of  them  acting  In  the  plane  of  the 
equator,  and  the  other  In  a  line  perpendicular  to  that 
plane.  The  part  of  the  solar  force  acting  on  K  perpen- 
dicularly to  the  equator  tends  to  give  that  plane  a  ro- 
tatory motion  about  the  axis  E  F,  by  drawing  K  towards 
the  plane  of  the  ecliptic  ;  but  the  earth  at  the  same  time 
revolves  about  the  axis  A  B,  which  Is  perpendicular  to 
E  F.  In  consequence  of  this  compound  motion  the  axis 
of  rotation  will  change  Its  position  from  A  B  to  A  D,  the 
pole  B  moving  in  a  direction  opposite  to  that  of  the  ro- 
tation ;  and  as  the  solar  force  continues  to  act  at  every 
instant,  the  pole  B  will  have  a  continuous  slow  motion 
about  the  pole  of  the  ecliptic,  and  the  plane  of  the  equator, 
which  is  perpendicular  to  A  B,  will  at  every  instant  in- 
tersect the  ecliptic  in  a  new  line,'  which  will  slowly  re- 
cede or  go  backward  on  the  ecliptic  in  the  direction 
opposite  to  that  of  the  earth's  rotation. 

The  motion  now  described  may  be  assimilated  to  that 
of  •  top  put  into  rapid  motion,  with  Its  axis  Inclined  to 
the  horizon.  In  this  position  the  axis  of  the  top  slowly 
revolves  about  the  verticil  drawn  from  the  point  on  w  hlch 
it  rests,  describing  the  surface  of  a  cone  ;  and  any  section 
of  the  top  perpendicular  to  the  axis.  If  produced  to  meet 
the  horuton,  will  at  every  instant  Intersect  that  plane  in 
a  new  line ;  and  the  line  of  Intersection  will  revolve  with 
a  motion  corresponding  to  that  of  the  axis  in  the  direc- 
tion opposite  to  that  of  the  rotation. 

The  attraction  of  the  moon  on  the  spheroidal  shell  pro- 
duces a  similar  effect  to  that  of  the  sun,  and  in  a  still  greater 
degree,  in  the  ratio  of  about  5  to  2.  It  Is  easy  to  see  that 
the  effect  of  both  those  bodies  in  displacing  the  equator  of 
the  terrestrial  spheroid  must  vary  with  their  position  in 
reference  to  it ;  for  if  they  moved  in  the  plane  of  the  equa- 
tor, there  would  evidently  be  no  displacement,  and  their 
power  to  produce  it  is  greatest  when  the  earth  Is  in  such 
a  position  that  the  Inclination  of  the  equator  to  the  ecliptic, 
or  to  the  plane  of  the  lunar  orbit,  is  a  maximum.  This 
of  action  gives  rise  to  another  highly  Impor- 
i;  namely,  an  apparent 


•quator.  which  Bradley  (who 
and  period)  significantly  dc- 
f  the  cmrtk's  tuts.   See  Nu Ta- 


in consequence  of  the  precession  of  the  equinoxes  the 
sun's  place  among  the  sodiacal  conttcllat  iont.  at  any  given 
tcason  of  the  year,  is  now  greatly  different  from  what  It 
was  in  remote  ages.  Some  time  before  the  age  of  Hlp- 
parchus  the  first  points  of  Aries  and  Libra  corresponded 
to  the  vernal  and  autumnal  equinoxes,  and  (i   of 
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PRECIPITATE. 

hare  now  receded  30°  from  the  constella- 
j  to  which  they  then  corre»ponded.  The  vernal  equi- 
nox now  happens  when  the  tun  is  In  Pisces,  the  summer 
solstice  when  he  is  In  Gemini,  the  autumnal  equinox 
when  he  is  in  Virgo,  and  the  winter  »oUtice  when  he  is 
in  Sagittarius.  Astronomers,  however,  still  employ  the 
mt  of  Arte*  to  denote  the  position  of  the 
On  this  account  the  signs  of the  zodiac. 
which  are  fixed  In  respect  of  the  equinoctial 
points,'  must  be  carefully  distinguished  from  the  consul- 
tations, which  are  moveable  with  respect  to  those  points. 
( See  Airy'*  Mathematical  Tracts ;  Enryc.  Brit.,  art. 
"  Precession  ; "  Wo<*thnuse's  Physical  Astronomy  ;  La 
Place.  Mrcanioue  Celeste ;  Poisson.  Sur  U  Mouvement 
de  la  Terre  autonr  de  son  Centre  de  Gravitr.  in  the  Mem. 
de  C  Acad,  des  Sciences  de  Paris,  torn.  vii. !(»».) 

PRKCI'PITATK.  (Lat  prmcept, headlong.)  A  result 
of  chemical  decomposition.  In  which  a  substance  is  thrvtm 
down  in  a  solid,  and  generally  in  a  finely  divided  state, 
from  a  liquid. 

PHEI>A'CEAN8.  (hat.  prsrda,  bootu.)  The  En- 
glish name  used  by  Kirby  as  synonymous  with  the  Car- 
nasuers  of  Cuvier.    See  Ferine*. 

PKP.DRSTIN  A'TION.  ( In  Gr.  -r(„*,ru*<,  Rom.  vill. 
29.  :  Kph.  I.  ft.  II.)  The  belief  that  God  has  from  atl 
eternity  decreed  whatever  comes  to  pass.  In  a  theolo- 
gical sense,  It  is  thus  defined  in  the  17th  Article  of  our 
church :  —  "  Predestination  to  life  is  the  everlasting 
purpose  of  God,  whereby,  before  the  foundations  of  the 
world  were  laid,  he  hath  constantly  decreed  by  his 
counsel,  secret  to  us,  to  deliver  from  curse  and  damna- 
tion those  whom  he  hath  chosen  in  Christ  out  of  man- 
kind, and  to  bring  them  by  Christ  to  everlasting  salva- 
tion."   The  Lambeth  Articles,  agreed  to  in  lfiOft  try  a 

ntlon  of  the  clergy,  assert  that  "  God  from  eternity 
h  pre  tcstinated  certain  men  unto  life,  certain  he  hath 
reprobated."  Theological  writers  have  generally  for- 
borne to  use  the  word  predestination  with  respect  to  the 
rejected :  "  Nefas  est  dicere  Dcum  allquld  nisi  bonum 

Rrsrdestlnare."  (August.,  De  Dono  Pcrsevcrantiat .)  See 
Ilkction,  Calvinism. 

PR KDETKHM  IN*  A'TION.  In  Scholastic  Philosophy, 
of  God  which  determines  men  in  the 
of  their 

PRE'DIAL.  (Lat' 
a  farm .  Thus  we  often  read 
In  opposition  to 
land.  Ac. 

PRE'D  (CABLE.  In  Logic,  a  term  which  can  be 
affirmatively  predicated  of  several  others.  The  notions 
expressed  by  such  terms  are  formed  by  the  faculty  termed 
abstraction,  after  the  particular  circumstances  charac- 
terising each  Individual  have  been  withdrawn  from  It. 
The  predicables  are  commonly  said  to  be  fire  ;  genus,  spe- 
cie', difference,  property  (which  has  been  subdivided  into 
four  heads  by  no  very  intelligible  system  of  classification), 
and  accident  (which  is  either  separable  or  inseparable). 
See  these  terms,  and  Logic. 

PREDI'CAMENTS,  or  CATEGORIES,  in  Logic, 
arc  a  certain  number  of  general  heads,  or,  in  logical 
phraseology,  summa  genera,  under  one  or  other  of  which 
every  term  may  be  arranged.  Aristotle  enumerated  ten 
predicaments  ;  others,  by  subdividing  some  of  these,  have 
Increased  their  number,  Those  of  Aristotle  are  —  sub- 
stance, quantity,  quality,  relation,  place,  time,  situation, 
possession,  action,  suffering.  It  is  evident  that  all  these 
may  in*  arranged  under  two  grand  heads, —  substance  and 
attribute.   See  Category,  Atthibi'ts. 

PRE'DICATE.  In  Logic,  is,  of  the  two  terms  of  a 
proposition,  that  which  is  affirmed  or  denied  of  the  other. 
See  Ti  km.  Proposition,  Logic. 

PREDISPO'SING  CAUSE.  In  Medicine,  is  any  cir- 
cumstance which  renders  the  body  susceptible  of  disease. 

PRE-EXISTENCE.  In  Philosophy,  the  existence  of 
any  thing  before  another  ;  commonly  used  for  the  exist- 
ence of  the  human  soul,  in  some  former  condition,  before 
it  became  connected  with  its  present  body.  It  was  the 
doctrine  of  the  Pythagorean  school,  and  connected  with 
their  peculiar  tenet  of  the  Metempsychosis.  It  was  also 
the  doctrine  of  Plato  ;  and  he  uses  in  support  of  it  argu- 
ments which  have  exercised  a  strong  influence  on  many 
minds,  and  to  this  day  are  constantly  recurring  to  those 
who  study  the  subject  on  Independent  principles  ;  par- 
ticularly the  rapidity  or  learning  in  early  childhood, 
which  ho  explains  as  an  cfTirt  or  reminiscence,  not  ac- 
Others  have  enlisted  into  the  service  those 

i  raised  by  scenes, 
sounds,  words,  though  seen  or  heard,  as  our 
would  |>ersuade  us,  for  the  first  time,  as  If  we 
conscious  of  some  prior  familiarity  with  them. 
This  poetical,  rather  than  philosophical  view  of  the  sub- 
ject. Is  beautifully  Illustrated  in  a  well-known  ode  or 
V>  ordi  worth. 

PRK'FACE.    (Lat.  prie,  and  fart,  fo speak.)   The  ob- 
Uions  prefixed  to  a  work  or  treatise,  intended  to  lu- 
Ihe  reader  of  its  plan  and  peculiarities.    There  are 
1»70 


.)  Of  or  belonging  to 
predial  slaves  and  slavery, 
in  Ire- 


PREROGATIVE. 

few  subjects  which  afford  to  wide  a  field  for  the  dis- 
play of  skill  and  address  as  preface  writing;  and  tb->>e 
who  wish  to  witness  an  unrivalled  exhibition  of  these 
qualities  may  consult  some  of  Ur.  Johnson's  prefaces, 
either  to  his  own  writings,  or  to  the  numerous  works 
which  he  edited. 
PRF'FECT. 


tails  of 
first 


C'FECT.  An  important  political  functionary  in 
rn  France.  Under  the  old  rrgime.  the  officers  who 
sent  round  to  the  provinces  to  superintend  the  de- 


on  behalf  of  the  king 
•s  requites.  These  were 
n  the  reign  of  Henry  1 1.,  i 
wards  attained  many  additional  powers,  with  the  title  of 
intendants.  These  were  abolished  at  the  Revolution,  when 
various  attempts  were  made  to  establish  elective  local 

Kernmcnta.  By  a  law  of  the  year  1800  prefects  were 
t  appointed  for  the  departments,  with  powers  similar 
in  many  respects  to  those  of  the  old  intendants.  with  a 
council  of  the  prefecture,  and  a  general  council  of  the 
department ;  which,  however,  fell  into  disuse.  With 
slight  variations,  the  prefects  retain  the  same  jurisdiction. 
They  are,  in  some  respects,  analogous  to  our  sheriffs  ;  but 
with  far  greater  powers.  They  possess  not  the  nominal 
only,  but  the  actual  direction  of  the  police  establish- 
ment, within  their  resp«**tive  departments,  together  vnta 
extensive  powers  of  municipal  regulation :  the  arron- 
dissements  or  districts  into  which  the  departments  are 
•obdividad  are  under  sous-prlfet*  appointed  by  them. 
Their  power,  however,  is  considerably  controlled  by 
that  of  the  council  of  the  prefecture,  which  acts  in  some 
measure  as  a  court  of  appeal  from  the  prefect,  taking 
cognisance  of  various  cases  within  the  sphere  of  his  ad- 
ministrative interference,  if  legal  disputes  arise  upon  it. 

PRE'HNITE.  A  mineral  of  a  greenish  colour,  allied 
to  the  seolites;  originally  t" 
Hope  by  Colonel  Prehn. 
PRK'LACY.  See  Episcopacy. 
PRE'LATE.  (Lat.prclatus.)  A  term  < 
piled  to  bishops,  archbishops,  and  patriarchs,  in  Cfc 
churches.  Anciently,  mitred  abbots  seem  also  to  have 
been  called  prelates. 

PRE'LUDE.  (Lat.  prte,  before,  and  ludo,  /  rimy  ) 
In  Music,  the  preface  or  introduction  to  a  movement,  ard 
usually  consisting  of^a  fea^bars  onwrmony  in  thr£^* 

preparation  to  the  ear  for  whatsis  to  follow. 

PRE'MIER.  (Fr.)  The  name  generally  given  to  the 
prime  minister  of  England. 

PRE'MISES.  In  Logic,  the  two  first  propositions  of  a 
syllogism  are  so  called.    See  Syllogism. 

PREMO'NS TRANTS.  A  relhrious order  of  regular 
canons  instituted  in  1 1*20  by  St.  Norbert  (whence  they 
are  also  called  Norbcrtlnes),  at  Preraonstratum,  In  Pi- 
cardy,  which  is  said  to  have  derived  its  name  from  being 
pointed  out  by  the  Virgin.  The  canons  of  this  order 
followed  the  rule  of  St.  Austin,  and  were  sometimes 
called  White  Canons,  from  the  colour  of  their  habits. 
They  were  brought  Into  England  about  1140,  where  they 
are  said  to  have  established  thirty-five  houses  of  their 
order. 

PRENSICULA'NTIA.  (Lat.  prehendo.  I  seize.)  A 
name  applied  by  llltger  to  an  order  of  Mammalia,  cor- 
responding with  the  Glires  of  I.innsrus  and  the  Rodtnha 
of  Cuvier,  and  indicative  of  the  prehensile  faculty  whh 
which  the  fore  paw  is  endowed  in  most  of  the  species  of 
this  order. 

PRE  PAR  A'TION.  In  Music,  the  previous  adjust- 
ment of  two  notes  by  whose  introduction  a  note  which 
is  to  become  a  discord  is  heard  in  the  preceding  har- 
mony.   See  Mrstc. 

PREPOSITION.  (Lat.  prsrpono.  /  place  before.) 
In  Grammar,  that  part  of  speech  which  denotes  the  re- 
lations between  objects;  as  in,  to.  upm.  See  Grammar. 

PRERO'GATI V E.  (Lat.  prarogatira.  appbVd  in 
ancient  Rome  to  that  tribe,  or  century,  which  bad  the  pri- 
vilege of  giving  its  \  otes  (rogare  sufffagia)  first  at  the  co- 
mitia.)  A  word  in  English  law.  signifying  the  king's 
special  rights,  both  as  chief  of  the  kingdom  in  point  of 
honour,  and  as  supreme  magistrate  intrusted  with  the  exe- 
cution of  the  laws.  Prerogatives  are  said  to  be  of  two 
kinds,  direct  and  Incidental:  the  first,  such  as  belong  to  the 
king  essentially  by  virtue  of  his  high  political  character ; 
such  as  the  Inviolability  of  his 

ment  to  offices  and  places  of  trust,  the  command' of  the 
army,  the  power  of  making  war  and 
rhacy  of  the  national  church,  his  ' 


*c. ;  and  the  latter,  such  exceptions  as 
favour  from  the  ordinary  rules  of  law  In  private  matters. 
Such  are,  with  respect  to  debts,  the  power  to  levy  first 
execution  before  other  creditors,  and  of  levying  by  the 
prerogative  writ  of  extent .  the  power  of  taking  goods 
and  chattels  in  succession,  which  no  other  corporation 
can  do ;  exemption  from  all  customs  general  and  special 
as  to  descent  of  lands.  In  a  case  where  any  such  custom 
would  hare  the  effect  of  preventing  lands  held  jure 
from   passing  to  the  successor  ;  the  abstract 
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PREROGATIVE  COURT. 

universal  occupancy  ;  the  right  to  derelict  landt  by  the 
sudden  retiring  of  the  tea ;  the  dominion  of  seas,  navi- 
gable rivers.  Sec. 

PREROGATIVE  COURT.  The  court  In  which 
wills  are  proved,  and  administrations  taken,  which  belong 
to  the  archbishop,  by  his  prerogative.  See  Law,  Eccle- 
siastical. 

PRESBYO'PIA.  (Gr.  «r(t«<t*,  old.  and  »<>,  the  eye.) 
An  imperfection  of  vision  commonly  attendant  upon  the 
more  advanced  periods  of  life,  in  which  near  objects  are 
seen  less  distinctly  than  those  at  a  distance.  It  is  usually 
caused  by  flattening  of  the  cornea  ;  hence  convex  spec- 
tacles are  required.  It  often  happens  that  one  eye  is 
more  affected  than  the  other,  in  which  case  glasses  of 
different  foci  should  be  used. 

PRE'SBYTER.  (Gr.  rrirSim<«.  elder:  by  which 
word  It  is  translated  In  our  New  Testament.)  One  of  an 
order  of  ministers  in  the  Chriitian  church,  frequently 
alluded  to  in  the  Scriptures  as  having,  In  its  several 
members,  the  spiritual  care  of  distinct  congregations, 
and  exercising  as  a  class  a  general  superintendence  over 
the  concerns  of  the  church.  It  is  allowed  that,  up  to  the 
time  of  Calvin,  there  never  existed  a  church  In  which 
there  was  not  an  order  of  presbytery,  or  priests,  subor- 
dinate to  (hat  of  bishops ;  and,  although  the  words  them- 
selves are  sometimes  confounded  in  the  New  Testament, 
the  assertort  of  episcopacy  point  out  the  distinction  be- 
tween the  office*  as  accurately  preserved  throughout.  See 
Eriacor-ACY  and  Presbytery.  i 

PHESB YTE'RI ANS.  The  name  jriven  to  that  sect 
of  Christians  who  have  embraced  the  Presbyterian  form 
of  government.   See  PrksbytkrY. 

rUK'SUYTERY  (Or.  yirZu-nem,  a 

according  towhlcb  there  is  no  gra 
church,  but  which  vests  church  government  in  a  society 
of  clerical  and  lay  presbyters,  or.Tn  common  phraseology, 
ministers  and  lay  elders,  all  possessed  officially  of  equal 
rank,  and  power.  The  Presbyterians  maintain  that  the 
words  presbyter  (T(i*€vrt{K)  and  bishop  (twirutr*)  are 
synonymous  and  interchangeable  terms  ;  that  we  nowhere 
read  In  the  New  Testament  of  bishops  and  presbyters  or 
of  pastors  of  different  rank,  in  the  same  church  ;  that  all 
ministers  of  the  gospel,  Leing  ambassadors  of  Christ,  are 
inherently  equal ;  and  that  deacons  are  laymen,  whose 
sole  duty  it  is  to  take  charge  of  the  poor.  Among  other 
proofs  they  quote  the  following  —"The  elders  (vfuriv- 
t i « ». )  who  are  among  you  I  exhort,  who  am  also  an  elder 
fVv,ct<r{i*"CfTt{»f )•  reed  the  flock  which  is  among  you, 
taking  the  oversight  thereof  (iTic*«-rn;»ru.  acting  at 
bishops  aver  them),  not  by  restraint,  but  willingly ;  not 
fur  filthy  lucre,  but  of  a  ready  mind ;  neither  as  being 
lords  over  God's  heritage."  (I  Peter,  v.  1,2,3.)  It  is 
contended  that,  in  this  passage,  Iho  Identity  of  presbyter 
and  bishop  is  apparent  ;  and  that  the  apostle  himself,  as 
an  officer  of  the  church,  was  simply  a  presbyter  or  elder. 
(See  also  Hebrews,  xiii.  7.  17. ;  1  Thess.  v.  li.  6.)  On 
these  grounds  the  Presbyterians  assume  that  "  the  very 
chiefest  apostles"  were  presbyters,  or  labouring  minis- 
ters ;  and  that  every  faithful  pastor  of  a  flock  ordained 
by  the  imposition  of  bands,  as  sanctioned  and  taught  in 
Scripture,  is  a  successor  of  the  apostles  in  every  respect  in 
which  divinely  inspired  men  can  be  regarded  as  having  any 
>rs.  It  is  farther  argued,  in  support  of  the  ttolity 
rlcw,  that  Timothy  himself,  ihough  said  to  be 
was  ordained  -  with  the  laying  oil  of  the  hands 
j."  (I  Tim.  lv.U.) 
It  is;  however,  admitted  by  the  Presbyterians  thatepis- 
copacy  was  introduced  at  an  early  period  into  the  Chris- 
tian church,  and  has  hitherto  been  the  prevailing  |>olity  ; 
but  they  insist  that  as  St.  Paul  presided  at  the  ordination 
of  Timothy,  uot  as  supreme  over  his  brethren,  but  as 
moderator  or  chairman  for  the  occasion,  primus  m  pari- 
but,  so  the  moderator  of  a  presbytery,  instead  of  being 
changed  or  re-elected,  had  in  course  of  time  been  declared 
permanent ;  and  hence  the  origin  of  the  episcopal  order. 
\MuMheim,  I.  90.;  Hill's  Theol.  Institutes.) 

Hut  while  the  Presbyterians  trace  the  origin  of  their 
church  to  the  practice  of  the  apostles,  and  affirm  that 
there  are  no  intimations  of  episcopacy  in  Scripture,  or  hi 
the  writings  of  the  apostolical  fathers,  they  admit  that 
presbytery,  as  it  now  obtains,  did  not  exist  between  the 
2d  century  and  the  reformation  of  religion.  "  The  first 
reformers,  who  believed  that  the  distinction  between 
bishops  and  presbyters  had  no  foundation  in  Scripture, 
and  who  wished  to  apply  an  effectual  remedy  to  the  abuses 
which  appeared  to  them  to  have  arisen  in  the  progress  of 
human  inventions  of  investing  bishops  with  powers  su- 
perior to  presbyters,  did  not  consider  the  antiquity  or 
universality  of  that  practice  as  any  reason  for  its  being 
continued.  Recurring  to  what  they  considered  the  pri- 
ive  Scripture  model,  they  laid  the  foundation  of  pres- 
church  government  on  this  principle,  that  all 
i  are  equal  in  rank  and  power  .  and  they  did  not 
iy  official  preference,  but  that  which  Is  consti- 
by  voluntary  agreement  for  the  sake  of  order." 
Throl.  Inst.  p.  167.) 


PRESBYTERY. 

The  first  presbyterian  church,  in  modern  timet,  i 
founded  in  Geneva  by  John  Calvin,  about  1S41  ;  and  the 
system  was  thence  introduced  into  Scotland,  with  some 
modifications,  by  John  Kuox,  about  1560,  but  was  not 
legally  established  there  till  1592.  For  about  a  century 
from  this  date  there  was  a  continual  struggle  in  Scotland 
between  presbytery  and  episcopacy  for  superiority.  The 
latter  (which  was  jwitrontztd  by  the  court)  predomi- 
nated in  1606 ;  but  was  superseded  by  the  former  (to  which 
the  great  body  of  the  people  were  attached)  in  1638. 
Presbytery  kept  its  ground  from  this  period  till  the  re- 
volution in  1660,  when  episcopacv  again  obtained  the  as- 
cendancy, which  it  maintained  till  1688;  soon  alter  w  hich 
it  was  abolished,  and  the  national  church  of  Scotland 
declared  presbyterian. — a  form  which  it  has  since  retained. 
The  most  numerous  bodies  of  dissenters  from  the  Scot- 
tish established  church,  such  as  the  Associate  and  Belief 
Synods,  are  also  Presbyterians  ;  their  cause  of  secession 
being  that  the  church  had  i 


of  pres- 
byterian principles. 

Presbytery  has  never  flourished  greatly  In  England. 
Here  the  first  presbyterian  church  was  formed  at  Wands- 
worth, Surrey,  in  1572,  about  20  years  before  presby- 
tery was  established  by  law  in  Scotland ;  but  though  the 
system  was  never  palatable  to  the  English  nation  gene- 
rally, an  attempt  was  mado  to  make  the  established 
church  presbyterian  in  the  reign  of  Charles  I.  This  ob- 
ject was  signally  promoted  by  the  famous  Assembly  of 
Divines  at  Westminster.  In  1649,  presbytery  was  sanc- 
tioned by  the  English  parliament,  and  the  established 
*  was  nominally  presbyterian  from  this  date  till  the 
ion  in  1660 ;  yet  it  was  never  generally  adopted,  or 
.vBU.n..y  organised,  except  in  Londoo  and  in  Lancashire. 
(Mut  ray's  Life  of  Samuel  Hutherford,  Edin.  1 82a,  chap, 
viii.)    Upwards  of  2000  presbyterian  clergy  were  ejected 
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cures  in  England,  in  consequence  of  the  Act 
of  Uniformity  in  1 1,62.  There  are  still  many  congregations 
(about  150)  in  England,  particularly  in  the  northern 
counties,  called  presbyterian  ;  some  of  them  in  full  con- 
nection with  the  Scottish  church,  others  differing  mate- 
rially from  that  polity,  while  not  a  few  of  them  have 
adopted  nearly  the  same  church  government  with  the 
Independents.  In  Ireland,  chiefly  in  the  province  of 
Ulster,  there  are  about  450  presbyterian  congregations. 
There  are  upwards  of  100  such  congregations  its  our 
North  American  possessions;  and  presbytery  has  also 
been  introduced  to  a  greater  or  less  extent  in  the  other 
British  colonies. 

In  the  Uultcd  States  of  America  presbytery  embraces 
upwards  of  2800  congregations,  with  2000  ministers. 
(  American  Almanac  for  1 840. )  The  same  system,  though 
somewhat  modified  from  that  which  obtains  in  Scotland, 
is  the  established  church  In  Holland.  {Steven's  Brief 
View  of  the  Dutch  Eccles.  Ettablithment,  ed.  183!).)  It 
still  exists,  though  to  a  very  limited  extent,  in  Geneva  ; 
it  prevails  also  lest  or  more  in  several  or  the  other  Swiss 
cantons. 

The  constitution  of  the  church  of  Scotland,  which  hat 
long  been  the  mott  perfect  and  efficient  model  of  pres- 
bytery, it  as  follows:— The  kirk  session  is  the  lowestcourt, 
and  i»  composed  of  the  parochial  minister  and  of  lay 
eiders,  the  number  of  whom  varies  in  different  parishet, 
but  is  generally  about  12.  The  minister  is  moderator  ex 
officio.  This  kirk  session  exercises  the  religious  disci- 
pline of  the  parish  j  but  an  appeal  may  be  made  hum  its 
decisions  to  the  presbytery,  the  court  next  in  dignl.y. 
The  presbytery,  from  which  there  is  a  power  or  appeal 
to  the  synod,  is  composed  of  the  ministers  of  a  number 
of  contiguous  parishes  (varying  in  number  in  different 
cases),  with  a  lay  cider  from  each.  A  moderator,  who 
must  be  a  clergyman,  is  chosen  every  half  year.  A  pres- 
bytery generally  meets  once  a  month,  but  it  must  meet 
at  least  twice  a  year  ,  and  it  may  hold  /•/••  re  nata  meet- 
ings. This  court  takes  young  men  on  trials  as  candidates 
for  licence ;  ordains  presentees  to  vacant  livings  ;  has 
the  power  of  sitting  in  judgment  on  the  conduct  of  any 
of  its  members,  and  can  depose  them  ;  and  lias  the  ge- 
neral superintendence  of  religion  and  education  within 
its  bounds.  The  number  of  presbyteries  is  at  present  82. 
The  synod,  which  meets  twice  yearly,  is  formed  of  the 
members,  both  lay  and  clerical,  of  two  or  more  presby- 
teries. At  every  meeting  a  moderator  it  chosen,  who 
mutt  be  a  clergyman  ;  and  a  sermon  it  preached  before 
the  court  proceeds  to  business.  The  number  of  synods 
is  sixteen.  The  general  assembly  is  the  highest  eccle- 
siastical court,  its  decisions  being  supreme.  It  meets 
annually  in  the  month  of  May.  and  sits  for  ten  successive 
days.  Unlike  the  inferior  courts,  it  consist  or  represent- 
atives chosen  by  the  various  presbyteries,  royal  burght, 
and  universities  or  Scotland.  The  number  of  represent- 
atives rrom  presbyteries  depends  on  the  number  of 
members  of  which  each  is  composed.  No  presbytery 
sends  less  than  two  ministers  and  one  lay  elder;  and 
none  more  than  six  ministers  and  three  elders.  The 
total  number  of  members  of  the  general  assembly  Is  386. 
or  w  hom  218  are  ministers.  This  supreme  court  has  of 
late  consisted  of 


,  at  the  church 
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PRESBYTERY. 

hat  admitted  the  mlnlsteri  of  quoad 
nt  members  of  ecclesiastical 


civil  law  hat  not  given  iu  tanction  to  thit 
deed  the  question  it  at  pretent  sub  Judice. 
bly  chootct  a  new  moderator  yearly,  who.  in  recent  timet, 
it  always  a  clergyman.  A  termon  it  preached  before  the 
opening  of  the  court.  The  assembly  it  honoured  with 
the  pretence  of  a  nobleman  at  representative  of  the  to- 
vereign,  under  the  title  of  lord  high  commiisioner  ;  but 
this  high  functionary  takes  no  part  in  the  proceeding!  of 
the  court,  except  in  opening  and  doting  or  dissolving 
Its  sittings,  and  hat  no  voice  in  itt  deliberations.  The 
assembly  before  itt  close  appoints  a  committion,  which  It 
equivalent  to  a  committee  of  the  whole  house,  being 
composed  of  all  the  members  of  assembly,  and  one  mi- 
nister additional,  named  by  the  moderator.  The  com- 
mittion meett  quarterly  ,  but  may  hold  pro  re  nata 


meetings. 
The  in< 


aaoptca  an  Armmian,  ana  not 
creed.  (Adam's  Rehg.  World 
Lord  Kings  Inquiry  into  the 
ive  Church  i  Faroes' $  Presbyte- 


The  Income  of  the  clergy,  which  may  average  about 
2MV.  yearly.  Including  manse  and  glebe,  It  regulated  by 
the  state;  and  they  .ire  nominated  to  living!  by  patronage. 
They  have  no  liturgy,  no  altar,  no  inttrumenlal  music. 
The  Scottish  pretbyteriant  do  not  kneel,  but  ttand  in 
time  of  prayer ;  and  in  tinging  the  praises  of  God  they 
■it.  The  sacrament  of  the  Supper  it  not  administered 
in  private  houset  to  any  person  under  any  circumttancet 
whatever.  (The  Directory  for  the  Public  Worship  of 
God,  by  the  Westminster  Atscmltly  of  Divines.)  Plura- 
lities have  been  prohibited  ;  and  the  residence  of  clergy- 
men within  their  repective  parishes  has  always  been 
imperative.  Their  creed  is  rigid  Calvinism,  ana  may  be 
found  embodied  in  the  Westminster  Confession  of  faith 
and  the  I-arger  and  Shorter  Catechisms.  But  though  the 
faith  of  the  Scottish  Pretbyteriant,  whether  churchmen 
or  dissenters,  it  Calvin  :  i  not  a  few  of  the  Pretbyteriant 
In  other  countriet  have  adopted  an  Arminlan,  and  not 
unfrequently  a  Unitarian  creed 
Displayed,  11.  2*9-305.;  Lord 
Constitution  of  the  " 
rian  Letters  ) 

Prubytkry.  In  the  Scottlth  Kirk,  a  district  com- 
posed of  a  number  of  adjacent  parishes.  See  the  pre- 
ceding article. 

Presbytery.  In  Architecture,  a  portion  of  the  choir 
or  chancel  of  a  church  arranged  with  teatt  for  the  dig- 
nitaries <>f  the  establishment. 

PRESCRIPTION.  A  title  acquired  by  use  and  time 
to  Incorporeal  hereditaments,  tuch  as  a  right  of  way  or 
of  common,  and  the  like.  All  prescription  it  either  per- 
tonal,  at  when  it  it  in  a  man  and  hit  ancestort,  or  it  is  in 
right  of  a  particular  estate ;  which  last  being  in  a  man, 
aud  those  whose  estate  he  hath,  it  called  prescription  In 
a  que  estate.  It  presupposes  a  grant,  ana  can  therefore 
give  a  title  to  those  things  only  which  can  past  by  grant. 
After  uninterrupted  enjoyment  for  thirty,  and  in  many 
cases  for  twenty  years,  a  primA  facie  title  arises  by  pre- 
scription to  the  thing  enjoyed  ;  and  unlets  tuch  enjoy- 
ment have  continued  under  some  content  or  agreement, 
the  title  becomes,  In  tixty  yeart,  absolute  and  Indefea- 
sible. The  time  of  pretcriplion  in  mott  of  the  ordinary 
iuttancet  to  which  It  applies  is  now  regulated  by  2  A3 
W.  4.  c.7l. 

PRESENTATION.  In  Law,  the  appointment  of  a 
clergyman  to  a  benefice  by  the  patron,  which  takes  place 
by  presenting  him  to  the  bishop  for  institution. 

PRESENTATION,  FEAST  OF.  In  Ecclesiastical 
Usage,  the  tame  with  the  Purification  of  the  Bletsed  Vir- 
gin.  See  PuRiFir  stiom. 

PRESENTMENT,  in  Criminal  Law.  It  defined  to 
be  an  Information  made  by  the  jury  in  a  court  before  a 
judge  who  hat  authority  to  punish  an  offence.  Properly 
tpeaktng,  it  it  the  notice  taken  by  a  grand  jury  of  their 
own  knowledge,  without  any  bill  or  indictment  found 
before  them,  at  the  suit  of  the  king,  of  any  offence,  nui- 
sance, libel.  &e.  of  which  they  are  competent  to  take 
notice.  An  indictment,  correctly  speaking,  is  that  which 
is  drawn  up  and  engrosted  to  be  found  by  the  grand  jury, 
founded  on  their  pretentment  or  note  of  instruction. 
Presentment  it  also  comprehentively  taken  to  include 
inquisitions  of  oftice  and  Indictment t,  at  well  as  pretent- 
ment. strictly  to  called. 

PHE'SIDENT.  (Lat.  pnetideo,  /  sit  foremost.)  A 
title  applied  to  many  officers  in  various  capacities,  but 
generally  denoting  a  pre-emlnency.  either  temporary  or 
fixed,  among  a  number  of  individuals  aasembled  for  a  de- 
finite purpose.  Thus  the  superior  of  a  board  or  council,  I 
Ac.  it  generally  entitled  president,  as  it  the  individual 
called  to  preside  over  an  occasional  meeting,  or  to  fill  the 
chair  at  a  club,  dinner,  Ac. ;  although  the  old  English 
title  of  chairman  is  frequently  used  on  such  occasions. 

The  supreme  executive  officer  of  the  United  States  of  [ 
America  It  styled  president.  The  qualifications  required 
of  a  person  raited  to  thit  dignity  are,  to  be  a  natural-bom  | 
citizen  of  the  age  of  thirty-five  yeart,  and  to  have  resided  ! 
fourteen  years  within  the  States.  The  election  it  by  , 
electoral  collcgei  in  every  state.  Thcte  colleges  con- 
tain, in  each  state,  a  number  of  electort  equal  to  all  the  1 
97  i  i 
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and  representatives  of  that  state  In  congress  $ 
ppointmcnt  varies  in  different  states,  and  at 
met ;  sometimes  It  it  made  by  tbelr  respective 
legislatures,  sometimes  by 
the  state,  tornetimes  part  a 
district  and  part  by  general  election.  The 
each  ttate  vote  by  ballot  for  a  pre.ident  (and 
same  time  for  a  vice-president) ;  and  the  votes  of  all  the 
electort,  taken  iu  thit  manner,  are  counted  by  the  presi- 
dent of  the  senate :  w  hen.  If  any  person  have  an  absolute 
majority  of  votes,  he  it  duly  elected  ;  If  not,  the  election 
it  made  by  the  houte  of  representatives  between  the 
three  pertont  having  the  highest  number ;  In  which  case 
the  votes  are  taken  by  states,  and  a  majority  of  all  the 
states  it  necessary  to  constitute  a  choice.  On  two  occa- 
sions, of  which  the  last  was  in  1824.  no  candidate  having 
had  a  majority  of  the  whole  number  of  voters,  the  house 
of  representatives  hat  proceeded  to  make  the  election ; 
and,  on  the  last  of  these  occationt,  a  majority  of  ttatr-t 
chose  a  candidate  (Adams)  who  had  a  smaller  number 
of  electoral  votet  than  one  of  his  opponents  (Jackscn). 
On  one  occasion,  in  1800,  the  states  balloted  thlrty-ux 
times  before  any  candidate  could  obtain  an  absolute  ma- 
jority. Should  the  president  die  during  bis  term  of 
office,  be  it  succeeded  by  the  vice-president,  an  event 
which  has  recently  occurred. 

In  his  legislative  capacity,  the  president  has  the  power 
of  approving  bills  tent  to  dim  after  passing  both  bouses 
of  congress,  or  of  returning  them  to  the  house  in  which 
they  have  originated  with  hit  objectlont  annexed.  In  the 
latter  case,  the  bill  mutt  be  reconsidered  by  that  house ; 
and  If,  on  reconsideration,  It  obtain  a  majority-  of  two  thirds 
in  both  houses,  it  pastes  into  a  law.  In  nit  executive 
capacity,  he  it  commander-in-chief  of  the  army  and  nary 
of  the  Union,  and  of  the  ttate  militias  when  called  into 
the  service  of  the  Union  ;  he  has  the  power  of  reprieving 
and  pardoning,  except  in  cases  or  impeachment ;  he  ' 
power  to  make  treaties,  with  the  consent  of  " 
(by  a  majority  of  two  thirdt) ;  he  i 
consult,  judget  of  the  tupreme  cot 
of  the  United  Statet  whose  appointments  are  not 

Cl PRf"i1)T.NtToRI)!°OF  THE  COUNCIL.  The 
fourth  great  officer  of  state  in  England  ;  appointed  by 
lettert  patent  under  the  great  teal,  durante  bene  ptacito. 

PRESS.  (Fr.  preste.)  The  machine  by  which  books, 
Ac.  are  printed.  Very  little  improvement  in  the  con- 
struction of  thit  inttrument  took  place  from  the  first 
introduction  of  the  art  Into  Europe  till  the  late  Earl 
Stanhnpc  applied  the  powers  of  his  mind  to  the  subject, 
and  introduced  a  new  prest  of  a  decidedly  superior  coo- 
struction.  The  old  press  was  made  of  wood,  with  an  iron 
screw  that  had  a  bar  fitted  In  it ;  to  the  lower  end  of  thit 
tcrew  was  attached,  horizontally,  a  flat  piece  of  wood, 
called  the  platen,  which  was  brought  down  by  means  of 
the  screw,  and  pressed  the  paper  upon  the  lace  of  tbe 
types  ;  and  thus  the  impression  was  obtained.  This  press 
baa,  however,  entirely  given  place  to  presses  made  of  iron. 
Ix>rd  Stanhope's  prest  It  constructed  of  Iron,  with  a  screw ; 
but  the  bar  it  fixed  to  an  upright  tpindle,  to  which  a 
lever  Is  attached  connected  with  a  second  lever  fixi  d  to 
the  top  of  the  tcrew  by  a  connecting  bar.  These  two 
levers  are  placed  at  different  angles  to  each  other  .  and 
when  the  platen  It  brought  down  to  the  face  of  the  types, 
and  power  it  wanted,  the  two  revert  take  tuch  a  position 
with  each  other  to  at  to  act  with  tbe  greatest  advantage, 
and  thut  an  almost  Incredible  accession  of  power  is  gained, 
which  enables  the  pressman  to  print  larger  sheets  of 
paper  in  a  superior  manner,  with  less  labour,  and  with 
greater  case  to  himself.  This  press  maintains  Itt  supe- 
riority over  all  others. 

Thit  great  improvement  In  the  printing  press  that 
Lord  Sun  hope  had  accomplished  excited  other  ingenious 
men  to  exert  their  abilities  in  attempts  at  further  im- 
provements ;  among  whom  was  a  Mr.  George  Clymer.  an 
American,  who  brought  forward  an  Iron  press,  called  the 
Columbian  press,  In  which  he  discarded  the  tcrew.  and 
obtained  his  power  entirely  by  leven.  This  press  has 
cre.it  power,  and  consequently  great  strength,  and  h 
made  of  a  tire  to  print  larger  sheets  of  paper  than  any 
other  ;  but  for  the  common  run  of  printing  it  docs  not 
work  so  easy  as  the  Stanhope  prest.  These  two  are 
looked  upon  as  the  best  prettes. 

There  are  a  variety  of  othert  which  are  great  improve- 
ments upon  the  old  construction,  and  which  are  held  tn 
estimation  by  printert,  but  the  limits  of  this  work  will 
not  admit  of  the  detailt  of  their  respective  merits. 

The  book  press,  in  the  warehouse  department,  used  for 
pressing  books  previous  to  their  delivery,  is  the  common 
screw  press,  with  a  perpendicular  tcrew,  and  screwed 
down  by  means  of  an  iron  bar  :  it  is  al>o  used  Cor  pressing 
paper,  when  wetted,  previous  to  being  printed  on,  for  the 
purpose  of  making  it  in  better  condition  for  the  process  , 
ami  alto  in  cylindrical  or  machine  printing  to  cause  it  to 
lie  flat,  otherwise  it  It  apt  to  wrinkle,  particularly  lanre 
sheets,  in  being  carried  round  the  cylinder!  upon  a  flat 
surface.    Iu  large  establishments  Brahman's  hvdraul* 
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press  is  generally  used  for  these 
more  powerful,  and  also  more 
use,  but  also  in  its  effect. 

Press.  A  machine  for  the  purpose  of  compressing  or 
squeezing  bodies.  Any  of  the  mechanical  powers  may 
be  used  for  this  purpose.  Wh>n  constructed  on  a  large 
scale,  the  hydrostatic  pressure  of  water  is  the  power  gene- 
rally employed.   See  Hydrostatics. 

Pan*  is  metaphorically  applied  either  to  the  whole 
literature  of  a  country,  or  to  that  part  of  it  more  imme- 
diately connected  with  newspapers  or  other  periodical 
publications. 

PRESSIRO'STERS,  Pretsirostres.  (Lat.  pressus, 
flattened;  rostrum,  a  beak.)  A  tribe  of  wading  birds, 
including  those  which  have  a  flattened  or  compressed 


PKE'8SURE.  Dr.  Young  defines  pressure  to  be  "  a 
force  counteracted  by  another  force,  so  that  no  motion  is 
produced."  (lectures  on  Nat.  Phil.)  Thus,  when  a 
heavy  body  is  supported  on  a  table,  or  the  ground,  the 
force  of  terrestrial  gravity,  which,  if  the  support  were 
removed,  would  cause  the  body  to  descend  towards  the 
•  centre  of  the  earth,  being  destroyed  at  every  instant  by 
of  the  support,  produces  a  pressure.  A 


the 

pressure  and  a  moving  force  differ  from  one  another  only 
In  this  respect,  that  the  infinitely  small  velocities  which 
the  pressure  tends  to  produce  are  incessantly  destroyed 
by  the  resistance  of  the  obstacle  ;  whereas  those  that  are 
actually  produced  at  every  instant  by  the  moving  forces 
are  accumulated  in  the  moving  body,  and  produce  a  finite 
velocity  after  a  finite  time.  The  pressures  of  two  differ- 
ent bodies  are,  therefore,  to  each  other  as  the  masses 
multiplied  by  the  infinitely  small  velocities  which  they 
tend  to  produce  in  the  same  instant  of  time,  and  which 
they  would  produce  if  the  bodies  were  free  to  move. 

The  pressure  of  a  solid  body  is  exerted  In  the  direction 
of  the  resultant  of  all  the  forces  by  which  the  body  is 
acted  upon.  In  the  interior  of  liquid  and  aeriform  hodws, 
the  pressure  is  equal  in  all  directions.  (See  Hydrosta- 
tic*, Pneumatics.  )  Venire  of  Pressure,  in  Hydrostatics, 
is  that  point  of  a  plane  or  side  of  a  vessel  containing  a 
liquid  to  which,  If  a  force  were  applied  equal  to  the  total 
pressure,  and  with  the  opposite  direction,  It  would  exactly 
balance  the  effort  of  the  total  pressure. 

PHESSWOKK,  In  Printing,  is  the  operation  of  taking 
Impressions  from  types,  &c.  by  means  of  the  press ;  dis- 
tinct from  composing,  which  is  arranging  the  types  to 
prepare  them  for  prut. 

PRESTO.  (It.)  4n  Music.   See  Allegro. 
PRESU'MPTION  OF  LAW,  is  the  assuming  the 
truth  of  a  certain  state  of  facts  by  the  ordinary  custom 
of  the  law.    It  is  either  "juris  et  de  jure,"  which  fa  a 
presumption  which  no  evidence  to  the  contrary  can  be 
admitted  to  traverse,  as  the  presumption  of  incapacity 
in  a  minor  with  guardians  to  act  without  their  consent . 
or  it  is  "juris  "  only,  which  may  be  traversed  by  evidence, 
as  where  the  property  of  goods  is  presumed  to  be  in  the 
possessor  until  the  contrary  is  shown. 
PRESUMPTIVE  HEIR.  See  Heir. 
PRETE'NDER.   The  name  by  which  the  Chevalier 
Charles  Stuart  Is  usually  known,  from  his  having  pre- 
tended a  right  to  the  British  crown,  from  which  he  had 
been  excluded. 

PRE*  VOTALES,  COURS.  (Fr.  courts  qfprevots.or 
provosts.)  Certain  tribunals  of  summary  jurisdiction, 
which  existed  in  France  before  the  Revolution,  were 
called  by  this  name.  They  were  the  courts  of  theprevots 
of  France  and  of  Paris,  of  the  prevota  des  marechaux  (see 
Provost.  Provost-Marshal,  Ac),  and  exercised  a  sum- 
mary jurisdiction  over  vagrants,  high  way  robbers,  disturb- 
'  the  peace,  Ac.  These  ancient  institutions  furnished 
pith  th 
civil  | 
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raary  manner.  All  these  unconstitutional  trim 
abolished  by  the  first  charter  of  1814  ;  but  with  . 
for  the  restoration  of  the  Cours  Prevotales,  should  it  be 
thought  necessary.  They  were  accordingly  established 
In  1816,  to  last  for  two  years  ;  but  expired  in  1818. 

PRlA'PUS.  (Cr.  itysur*.)  A  divinity  introduced 
into  Grecian  mythology  after  the  time  of  Alexander. 
He  was  the  god  of  fruiifulnos,  and  by  the  Romans  was 
looked  on  particularly  as  the  guardian  of  gardens,  in 
which  indecent  and  rudely  sculptured  wooden  statues  of 
him  were  usually  set  up. 

PRICE  (Fr.  prix),  in  Commerce,  means  the  value 
or  exchangeable  worth  of  any  commodity  or  product 
estimated  or  rated  in  money,  or  simply  the  quantity  of 
money  for  which  it  will  exchange.  The  price  of  a  com- 
modity rises  when  it  fetches  more,  and  falls  when  It 
fetches  less  money. 

Price  of  freely  produced  Commodities.  —  The  ex- 
changeable value  of  commodities  —  that  is,  their  power 
of  exchanging  for  or  buying  other  commodities —de- 
pends, at  any  given  period,  partly  on  the  comparative 
facility  of  their  production,  and  partly  on  the  relation  of 
i  tup^y  and  demand.  If  any  two  or  more  commodities 
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respectively  required  the  same  outlay  of  capital  and 
labour  to  bring  them  to  market,  and  if  tne  supply  of  each 
were  adjusted  exactly  according  to  the  effectual  demand 
—  that  is,  were  tbey  all  in  sufficient  abundance,  and  uo 
more,  to  supply  the  wants  of  those  able  and  willing  to 
pay  the  outlay  upon  them,  and  the  ordinary  rale  of 
profit  at  the  time,  they  would  each  fetch  the  same  price, 
or  exchange  for  the  same  quantity  of  money  or  any  thing 
else.  But  if  any  single  commodity  should  hapix-n  to 
require  less  or  more  capital  and  labour  for  its  production, 
while  the  quantity  required  to  produce  the  others  con- 
tinued stationary,  its  value,  as  compared  with  these, 
would,  In  the  first  case,  fall,  and  in  the  second  rise ;  and 
supposing  the  cost  of  its  production  not  to  vary,  its 
value  might  be  increased  by  a  falling  off  in  the  supply, 
or  by  an  increase  of  demand,  and  conversely. 

But  It  is  of  Importance  to  bear  In  mind,  that  all  va- 
riations of  price  arising  from  any  disproportion  in  the 
supply  and  demand  of  such  commodities  as  may  be  freely 
produced  m  hut/finite  quantities  arc  temporary  only  ; 
while  those  that  are  occasioned  by  changes  in  the  cost  of 
their  production  are  permanent,  at  least  as  much  so  as 
the  cause  in  which  they  originate.  A  general  mourning 
occasions  a  transient  rise  in  the  price  of  black  cloth  ;  but 
supposing  that  the  fashion  of  wearing  black  were  to 
continue,  its  price  would  not  permanently  vary ;  for 
those  who  previously  manufactured  blue  and  brown 
cloths,  &c,  would  henceforth  manufacture  only  black 
cloth  ;  and  the  supply  being  in  this  way  increased  to  the 
same  extent  as  the  demand,  the  price  wc 
old  level.  Hence  the  importance  of  dis 
tween  a  variation  of  price  originating  in  a  change  of 
fashion,  or  other  accidental  circumstance  —  such,  for 
example,  as  a  deficient  harvest,  — and  a  variation  oc- 
casioned  by  some  change  in  the  cost  of  production.  In 
the  former  case,  prices  will  at  no  distant  period  revert  to 
their  old  level ;  in  the  latter,  the  variation  will  be  lasting. 

When  the  price  of  a  freely  produced  commodity  rises 
or  falls,  such  variation  may  evidently  be  occasioned 
either  by  something  affecting  its  value,  or  by  something 
affecting  the  value  of  money;  but  when  the  generality 
of  commodities  rise  or  fall,  the  fair  presumption  Is.  that 
the  change  is  not  in  them,  but  in  the  money  with  which 
they  are  compared.  This  conclusion  does  not,  however, 
apply  in  all  cases  ;  and  we  believe  that  most  part  of  that 
fall  in  the  price  of  commodities  which  has  taken  place 
since  the  peace,  and  which  has  been  so  generally  ascribed 
to  a  rise  in  the  value  of  money  occasioned  by  a  decline 
in  the  productiveness  of  the  mines,  has  been  caused  by 
the  increased  productiveness  of  industry,  arising  from 
the  abolition  of  oppressive  restraints  on  commerce,  the 
opening  of  new  and  more  abundant  sources  of  supply, 
and  the  discovery  of  new  means  and  improved  methods 
of  production. 

Price  of  monopolised  Commodities  Exclusive,  how- 
ever, of  the  commodities  now  alluded  to,  there  Is  a  con- 
siderable class  whose  producers  or  holders  enjoy  cither 
an  absolute  or  a  partial  monopoly  of  the  supply.  When 
such  is  the  case,  prices  depend  entirely  or  principally  on 
the  proportion  between  the  supply  and  demand,  and  are 
not  liable  to  be  influenced,  or  only  In  a  secondary  degree, 
by  changes  in  the  cost  of  production.  Antique  statues 
and  gems,  the  pictures  of  the  great  masters,  wines  of  a 
peculiar  flavour  produced  in  small  quantities  in  par- 
ticular situations,  and  a  few  other  articles,  exist  under 
what  may  be  called  absolute  monopolies  ;  —  their  supply 
cannot  be  increased  ;  and  their  price  must  therefore 
depend  entirely  on  the  competition  of  those  who 
wish  to  buy  them,  without  being  in  the  sll, 
influenced  by  the  cost  of  their  production. 

Monopolies  are  sometimes  established  by  law  ;  as 
when  the  power' to  supply  the  market  with  a  particular 
article  is  made  over  to  one  Individual  or  society  of  indi- 
viduals, without  any  limitation  or  the  price  at  which  it 
may  be  sold  ;  which  of  course  enables  those  possessed  of 
the  monopoly  to  exact  the  highest  price  for  It  that  the 
competition  of  the  buyers  will  afford,  though  such  price 
may  exceed  the  cost  of  production  in  any  conceivable 
degree.  Monopolies  of  this  sort  used  to  be  common  in 
England,  particularly  In  the  reign  of  Elizabeth  ;  but  they 
were  lni  ill)  abolished  b)  the  famous  act  of  the  81  Jatt.1, 
c.3.,  an  act  which,  by  establishing  the  freedom  of  com- 
petition in  all  businesses  carried  on  at  home,  has  been 
productive  of  the  greatest  advantages. 

The  rights  conveyed  by  patents  sometimes  establish  a 
valuable  monopoly:  for  they  enable  the  inventors  of  im- 
proved methods  of  production  to  maintain,  during  the 
continuance  of  the  patent,  the  price  of  the  article  at  a 
level  which  may  be  much  higher  than  is  required  to  afford 
them  the  ordinary  rate  of  profit.  This  advantage,  how- 
ever, by  stimulating  invention,  and  exciting  to  new  dis- 
coveries, of  which  it  is  the  natural  and  appropriate  re- 
ward, instead  of  being  injurious,  is  beneficial  to  the 
public. 

There  are  also  partial  monopolies,  depending  upon 
situation,  connection,  fashion,  Ac.  ;  these  and  other  In- 
appreciable circumstances  sometimes  occasion  a  dif- 
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of  30  per  cent.,  or  more,  in  the  price  of  the 
i  In  shops  not  very  distant  from  each  other. 
Generally  speaking,  the  supply  of  monopolised 
motlities  is  less  liable  to  vary  than  those  that  are  freely 
produced ;  and  their  prices  are  commonly  steady.  But 
there  arc  various  exceptions  to  this  rule  ;  and  of  these  the 
partial  monopoly  of  the  supply  of  corn,  which  the  ex- 
isting corn  laws  secure  to  the  British  agriculturists,  may 
be  taken  as  an  example.  The  variations  in  the  har- 
vests of  particular  countries,  and  their  average  equality 
throughout  the  world,  expose  a  nation  which  shuts 
foreign  corn  out  of  its  ports  to  vicissitudes  of  price,  from 
which  It  would  enjoy  a  comparative  exemption  were  its 
porta  always  open.  Sometimes  the  expiration  of  a  mo- 
nopoly, a  |>atent  for  example,  has  occasioned  a  sudden 
and  extraordinary  Increase  of  supply,  and  consequent 
fall 
he 


dl  of  piice  ;  entailing,  of  course,  a  serious  loss  on  the 


nopoly. 

New  Sources  of  Supply.  —  The  effrct*  on  prices  pro- 
duced by  the  opening  of  new  markets,  or  new  sources  of 
supply,  are  familiar  to  every  one.  The  fall  that  has 
taken  place  In  the  price  of  pepper,  and  of  most  sorts  of 
commodities  brought  from  the  East,  since  the  opening 
of  the  trade  in  1814,  la  a  conspicuous  proof  of  what  is 
now  stated. 

Influence  of  Tases  on  Prices —  It  Is  unnecessary  to 
dilate  on  a  topic  so  familiar  to  every  one.  When  a  tax 
is  laid  on  a  commodity,  its  price  necessarily  rises  in  a 
corresponding  proportion  ;  for  otherwise  the  producers 
would  not  obtain  the  ordinary  rate  of  profit,  and  would, 
of  course,  withdraw  from  the  business.  A  considerable 
part  of  the  price  of  many  articles  in  this  and  other  coun- 
tries really  consists  of  the  tax  or  duty  laid  upon  them. 

These  statements  will  probably  suffice  to  give  our 
readers  a  general  Idea  of  the  principles  which  determine 
the  value  of  commodities.    To  go  deeper  into  the  sub- 

ong  to  po- 
for  such  a 


would  involve  us  in 


Such  however  of  our  readers  as  wish  for  full  and  sa- 
tisfactory information  as  to  these  topics,  and  the  practical 
operation  of  the  different  circumstances  to  which  we  have 
now  adverted,  would  do  well  to  consult  Mr.Tooke's  His- 
tory qf  Prices.  This  work  is  especially  valuable  for  the 
rare  union  which  It  exhibits  of  a  perfect  knowledge  of 
principles  with  the  most  extensive  acquaintance  with 
practical  details. 

I'll  n  K  im  ,-  I  P,  In  Architecture,  the  first  coating 
of  plaster  in  work  of  three  coats  upon  laths.  It  is  ex- 
ecuted with  coarte  stuff  in  I^ondon,  usually  compounded 
with  road  stuff,  or  Thames  sand.  The  surface  is  scratched 
over,  to  form  a  better  key  for  the  next  coat, 

PRICK-POST.  In  Architecture,  a  post  In  wooden 
building*  framed  intermediately  between  two  principal 
posts. 

PKIF.ST.  (Gr.  w(uZ(mit,  elder.)  Etymologically, 
the  Christian  priest  is  merely  a  minister  who  presides 
over  the  spiritual  affairs  of  a  congregation.  The  word, 
however,  is  commonly  used  also  to  represent  the  Greek 
j>fu«.  who,  like  the  Jewish  priest,  had  both  a  sacrificial 
and  mediatorial  character  ;  and  the  Roman  Catholic  looks 
upon  the  Christian  priest  In  the  same  light. 

PRIM.K  VI  K.  i  Lit  the  first  passages.)  Medical  men 
apnlv  this  term  to  the  stomach  and  bowels. 

PRI'MAGE.  A  certain  allowance  paid  by  the  shipper 
or  consigner  of  goods  to  the  master  and  sailors  of  a  vessel 
for  loading  the  same.  It  varies  in  different  placet  ac- 
cording to  their  respective  customs. 

PRI'MARY  COLOURS.  The  colours  Into  which  a 
ray  of  white  solar  light  may  be  decomposed  or  separated. 
Newton  supposed  them  to  be  seven ;  red.  orange,  yellow, 
green,  blue,  indigo,  and  violet.  Mayer  considered  some 
of  these  to  be  secondary  colours,  and  that  there  are  only 
three  primary  colours  In  the  solar  spectrum  ;  namely, 
red,  yellow,  and  blue,  certain  portions  of  which  constitute 
white  light  and  all  the  other  colours.  (Opera  intdita, 
1775  )  Dr.  Young  assumes  red.  green,  and  violet  as  the 
fundamental  colours.  ( Lectures  on  Nat.  Phil.  p.  439.) 
In  fact,  any  three  prismatic  rays  may 
primary  colours,  and  all  the  rest  comr 
provided  we  attend  only  tothepredomi 
and  disregard  iU  dilution  with  white.  (Herschel  on  Light. 
«  »IH.)   See  Chkomatics,  Light. 

PRIMARY  ROCKS,  or  PRIMITIVE  ROCKS.  See 


PRI'MATE.  (Lat.  primus,  first.)  A  prelate  of  superior 
dignity  and  authority.  In  England,  the  archbishop  of 
York  is  entitled  Primate  of  England  ;  the  archbishop  ol 

I. ......     1),,..,™...  ,.f  ~ll   I."  I.  1 


Canterbury,  Primate  of  all  England. 

PRIMA'TES.  The  name  given  by  Llmuvus  to  the 
first  order  of  animals  in  his  Systema  Naturar.  which  as- 
sociated man  with  the  monkeys  and  bats,  and  corre- 
~J  to  the  Blmana,  Qoadruinana,  and  Cheiroptera  of 


PRIME  NUMBERS,  In  Arithmetic,  are  numbers 
have  no  divisors,  or  which  cannot  be  divided  into 
*»74 


it, 

i 

is  a 


every  number  in  one  of  these  forms  is  a 
r.  No  direct  rule  has  yet  Iseen  given  by 
be  determined  A  prion  whether  a  ghea 


PRIMINE. 

of  equal  integral  part*  I 
of  -unit*  of  which  they  are  composed  ; 
II.  13  Ac. 

A  general  method  of  I 
certain  limit,  by  a  direct  proc  ess,  it  one  of  the  i 
cult  problems  In  the  theory  of  numbers;  and.  though  ofVc 
sought  after,  has  not  yet  been  discovered.  Many  re- 
markable properties  ol  numbers  have,  however,  bee* 
detected,  by  means  of  which  it  is  in  moat  cases  not 
difficult  to  determine  whether  an  assigned  number  is 
prime  or  not.  Some  of  these  properties  are  the  follow- 
ing:— 

1.  Every  prime  number  above  3  is  comprehended  in 
one  of  these  forms,  6  is  +  1, or  6 is  —  I  (n  being  any  whole 
number)  ;  that  is  to  say,  if  a  prime  number  be  increased 
or  diminished  by  unity,  the  result  is  a  multiple  of  6.  la 
order  to  prove  this,  it  will  be  sufficient  to  remark  that 
every  whole  number  is  necessarily  comprised  in  one  or 
other  of  these  six  forms  (where  n  is  successively  0,  1,  J. 
3,  &C), 

Gn  +  1,  Gn  +  2,  Gn  +  3,  6  ■  +  4,  fits  +  5,  6  is  +  6. 

Now  the  second,  fourth,  and  sixth  of  these  forms,  being 
divisible  by  2,  cannot  give  prime  numbers.  The  third 
gives  only  numbers  divisible  by  3  ;  therefore  tbeprira^ 
can  only  be  of  the  form  6  n  +  l ,  or  6  n  +  5.  But  6s  +  5 
=  6  n  +  6-  1  i  »  +  I)  -  I  =  G  n'  —  1.  n'  being  any 
whole  number ;  it  follows  therefore  that  all  prime  num- 
bers arc  comprehended  in  ono  of  the  forma  6  u  +  I .  or 
6n-l. 

2.  In  like  manner,  every  prime  number  above  2  is  of 
one  of  the  forms  in  +  1 ,  or  4  w  —  I  ;  and  every  prune 
number,  excepting  2.  of  one  of  the  forms  H  n  +  1 .  8  n  +  a. 
8  n  +  ft,  8  n  *■  7.  In  fact,  prime  numbers  may  be  divided 
In  this  manner  into  classes,  according  to  ar 
at  pleasure  ;  the  last  four  forms,  however,  are 
possess  the  most  distinctive  properties 

Although  CTcry  prime  number  is 
one  or  these  forms,  the  converse  proposition  is 
namely,  that  every  number  in  one  of 
prime 
which  It 

number  be  prime  or  not. 

3.  If  a  number  cannot  be  divided  by  another  number 
less  than  the  square  root  of  itself,  that  number  is  a  prime. 

4.  If  is  denote  any  prime  number,  the  product,  12  5 
*  4  *  *  *  *  (n  —  1 ),  increased  by  unity,  It  divisible  by  *t. 

It  is  frequently  of  use  In  arithmetical  investigations  to 
know  whether  a  number  is  prime  or  not ;  tables  of  thru 
have  accordingly  been  formed  to  a  certain  extent,  and 
are  given  in  various  works.  Vega's  tables  contain 
I  the  prime  numbers  under  400,000.  The  largest  prime 
number  which  has  yet  been  verified  is  a3 1  —  I  b  2147483447. 
|  This  was  found  by  Euler. 

For  properties  of  prime  numbers,  see  Fermat's  edition 
of  Dwphantus  ;  Euler' s  Algebra,  and  Analysis  lufini- 
torum  ;  Legendre,  Kssai  sur  la  1  heorie  dc*  Nomoret; 
Harlow's  Elementary  Invcttigattons,  4c;  and  especially 
the  Disquisitiones  Arithmetic*  of  Gauss,  of  which  there 
is  a  French  translation  by  Del  isle. 

Prime  and  Ultimate  Ratios. — A  method  of  calculation 
invented  by  Newton,  and  employed  in  the  Primcrpta, 
being  an  extension  and  simplification  of  the  ancient 
method  of  exhaustions.  It  may  be  thus  explained  :  —  Let 
there  be  two  variable  quantities  constantly  approaching 
each  other  in  value,  so  that  their  ratio  or  quotient  con- 
tinually approaches  to  unity,  and  at  last  differs  from 
unity  by  less  than  any  assignable  quantity  ;  the  ulti- 
mate ratio  of  these  two  quantities,  is  said  to  be  a  ratio 
of  equality.  In  general,  when  different  variable  quanti- 
ties respectively  and  simultaneously  approach  other  quan- 
tities considered  a*  Invariable,  so  that  the  differences 
between  the  variable  and  invariable 
at  the  same  time  less  than  any  atslg 
ultimate  ratios  of  the  variables  are  the  ratio*  of 
variable  quantities  or  limits,  to  which  they 
and  simultaneously  approach.  They 
ratios,  acci 

as  receding  from,  or 
ts.  (See/VrisivpMt, 
anciently  a  religious 
ployed  in  the  Roman  Catholic  service;  but  It  Is  now 
generally  used  to  denote  the  first  book  for  children. 

PRIMER  SEISIN.  (Norm.  Fr.)  An  ancient  branch 
of  the  royal  prerogative  in  England,  whereby  it  had 
possession  for  a  year  of  the  lands  and  tenements  of  which 
a  tenant  in  capite  died  seised,  if  tbe  heir  was  of  full  age  ; 
or.  If  not,  until  he  was  of  age. 

PRIME  VERTICAL.  In  Astronomy,  the  vertical 
circle  of  the  sphere  which  intersects  the  meridian  at  right 
angles,  and  passes  through  the  east  and  we*t  points  of  tbe 
horizon  In  dialling,  prime  vertical  dials  are  those  which 
are  projected  on  the  plane  of  the  prime  vertical,  or  a 
plane  parallel  to  It. 

PR  I'M  IN  E.  In  Botany,  the  outermost  sac  or  covering 
of  an  ovule  ;  either  composed  of  cellular  tissue  only,  or 
traversed  by  numerous  reins  or  bundles  of  tubes. 


to.  the  ratios  of  the 
PRl'MER,  si 


Digitized  by  Google 


PRIMING. 

PRIMFNQ.  (Lat.  primu*,./lr*f.)  In  Architecture,  the 
first  coat  of  painting. 

PKIMIPI'LUS.  In  Ancient  History,  the  name  of  the 
centurion  of  the  first  cohort  of  a  legion,  who  had  charge 
of  the  Koman  eagle.  This  office  was  one  of  considerable 
dignity,  and  entitled  its  holder  to  variotu  privileges, 
which  conferred  both  rank  and  emolument.  On  quitting 
hit  charge,  the  primiptlus  assumed  hit  place  among  the 
members  of  the  equestrian  order,  with  the  title  primlpi- 
larius.  (See  Adam's  Rom.  Antiquities;  Mim.  de  t  Acad, 
des  Inter,  vol.  xxxii.) 

PRIMl'TLE.  The  first  fruits  of  any  production  of 
the  earth,  which  were  uniformly  consecrated  to  the  Deity 
by  all  the  nations  of  antiquity.   See  First  Fri'its. 

PRIMITIVE.  In  Grammar,  a  word  neither  derived 
from  any  other  language,  nor  compounded  from  any 
otht-r  word*  of  the  same  ;  as  horse,  man. 

PHI'MITIVE  COLOURS,  In  Painting,  are  red.  yel- 
low, and  blue,  from  the  mixtures  whereof  all  other  colours 

"^RIMOGE'NITURE.  The  right  of  the  eldest  son, 
and  those  who  derive  through  the  eldest  son,  to  succeed 
to  the  property  of  the  ancestor.  Among  ancient  nations, 
the  Jews  alone  appear,  as  far  as  is  known,  to  have  re- 
cognized thin  usage  among  their  institutions.  For  some 
notice  of  the  policy  of  the  system  of  primogeniture,  see 
SrccEtatoN,  Law  or. 

P  R I M 1  I  \  ■  (  I  1  ( Primula,  one  of  the  genera.)  A 
natural  order  of  herbaceous  Exogens,  inhabiting  the 
northern  and  colder  parts  of  the  globe.  It  is  nearly  al- 
lied to  all  the  regular  Monopetalous  orders,  with  a  cap- 
sular superior  fruit,  especially  to  Solanacea?  and  Ericaceae, 
from  both  of  which  it  it  readily  known  by  the  sta- 
men* being  placed  opposite  to  the  segments  of  the  co- 
rolla. In  this  respect  it  agrees  with  Myrsinaeear,  which 
differ  chiefly  in  their  fleshy  fruit  and  arborescent  habit. 
The  cowslip,  from  which  a  sedative  wine  is  made  ;  the 
primrose,  auricula,  and  the  acrid  cyclamen ;  together  with 
anagallis,  or  the  herb  pimpernel,  which  regularly  closes 
Its  flowers  at  the  approach  of  rain,  — are  species  of  this 
order. 

PRI'MUM  MOBILE.  In  the  Ptolemaic  Astronomy, 
Is  the  outermost  sphere  of  the  universe,  which  gives 
motion  to  all  the  others  (i.  e.  those  of  the  moon,  planets, 
&c).  and  carries  them  round  with  It  in  its  diurnal  revo- 
lution.   Its  centre  Is  the  centre  of  the  earth. 

PRI'MURlES.or  PRIMARY  QUILLS.  (Primores, 
Linn.)    The  largest  feathers  of  the  wings  ;  they  rise 
i  the  pinion-bones,  or  those  corresponding  to  the 


PRINTING 


cer*  belonging  to  the  duchy  of  Cornwall,  and  another  as 

As  Duke  of  Cornwall  and 


tacarpus  and  digits. 

PRINCE.  (F  rom  the  I  ..it  in  princeps.Jfr*/,  leader,  or 
foremost.)  This  title  Is  probably  of  Teutonic  origin :  the 
German  equivalent,  furst,  has  the  same  etymological 
signification,  and  the  Latin  nation  appears  to  have  trans- 
lated it.  In  England,  the  title  Is  applied  only  to  mem- 
ber* of  the  royal  family  ;  and  in  no  case,  except  that  of 
the  eldest  son  of  the  reigning  king  (Prince  of  Wales),  is 
It  connected  with  a  territorial  distinction.  On  the  Con- 
tinent, the  rank  of  princes  is  various  :  in  France,  under 
the  old  regime,  the  title  belonged  only  to  certain  families 
of  high  distinction,  connected  with  the  royal  blood ;  it 
ranks  in  Germany  Mow  that  of  duke. 

PRINCE  OF  WALES.  The  title  bestowed  by  patent 
on  the  heir  apparent  to  the  crown  of  England.  He  is 
born  Duke  of  Cornwall,  Ac. ;  but  the  title  of  Duke  of 
Cornwall  does  not  necessarily  belong  to  the  heir  ap- 
parent, as  it  can  only  be  held  by  the  first -begotten  (not 
eldest)  son  of  a  king:  thus  Henry  VI II.  was  not,  in  the 
life  of  bia  lather,  Duke  of  Cornwall.  The  origin  of  the 
title  of  Prince  of  Wales  Is  as  follows :  —  When  Edward  I. 
subdued  Wales,  he  promised  the  people  of  that  country, 
upon  condition  of  their  submission,  to  give  them  a  prince 
who  was  born  amongst  them,  and  who  could  speak  no 
other  language.  Upon  their  acquiescence  with  this  de- 
ceit fvil  offer  he  conferred  the  principal  ity  of  Wales  upon  his 
second  son  Edward,  then  an  infant,  horn  within  the  prin- 
cipality, and  unable  to  speak  any  language.  Edward,  by 
the  death  of  his  elder  brother  Alfonso,  became  heir  to 
the  crown,  and  from  that  time  this  honour  has  been  ap- 
propriated to  the  eldest  sons  of  the  Kings  of  England. 
The  Earldom  of  Chester,  which  is  likewise  usually  con- 
ferred upon  the  heir-apparent,  was  once  a  principality, 
and  erected  into  that  title  by  parliament  In  the  21  tt  of 
Richard  II. ;  it  was  then  appointed  to  be  given  to  the 
king's  eldest  son.  But  the  whole  acts  of  that  parliament 
were  repealed  in  the  reign  of  Henry  IV.,  although  the 
earldom  has  usually  been  since  given  with  the  princi- 
pality of  Wale*.  The  revenue  of  the  last  Prince  of 
Wales  was  125.00W. ;  60.000/.  being  paid  from  the  civil 
list,  and  G5,0tHV.  from  the  consolidated  fund.  His  In- 
come was  last  regulated  bv  35  G.  3.  c.  125.  To  compass 
the  death  of  the  Prince  of  Wales,  or  violate  the  chastity 
of  his  consort.  I*  high  treason  within  the  statute  of 
25  Ed.  3.  The  Prince  of  Wales  has  a  household  of  his 
,  of  which  the  chief  officers  are  a  comptroller  and 
il,  treasurer,  vice-chamberlain,  Gloucester 
and  herald  ;  besides  another  class  of  offl- 
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great  steward  of  Scotland. 

Earl  of  Chester,  the  prince  appoints  sheriff's,  Ac.  for 
those  counties.  By  a  statute  of  the  order  of  the  Garter 
issued  in  1805,  the  Prince  of  Wales  was  declared  a  con- 
stituent part  of  the  original  institution.  Hence  every 
prince  becomes  a  Knight  of  the  Garter  the  moment  he  is 
created  Prince  of  Wales.  For  the  constitutional  ques- 
tion raised  in  1788,  respecting  the  right  of  the  Prince  of 
Wales  to  the  regency,  see  Kk;e.nt. 

PRINCEPS  SENA'TUS.  Prince  or  first  of  the 
senate.  In  Ancient  Rome,  the  citizen  whose  name  was 
inscribed  first  on  the  list  of  the  senate  by  the  censors  was 
•o  called.  This  high  dignity  was  not  connected  with  any 
office,  and  was  conferred,  in  later  time*,  only  on  those  who 
were  recognised  as  the  most  considerable  citizens  of  the 
state.  Before  the  second  Punic  war.  It  seems  to  have  be- 
longed to  the  oldest  of  those  who  had  held  the  office  of 
censor  ;  but  the  first  deviation  from  this  practice  was  in 


favour  of  Fabius 


This  tide  was  the  first  germ 


of  the  imperial  authority  of  Augu»tus.  {See  Sbnatx.) 
There  1*  a  memoir  on  the  subject  In  v  " 


subject  in'  vol.  xxiv.  of  the 
des  Inscriptions. 
PRI'NCIPAL.    (Lat.  prtneeps.  chief.)    In  Archi- 
tecture, a  main  timber  in  an  assemblage  of  carpentry. 
Thus,  in  a  roof,  the  strong  rafters  used  for  trussing  the 
beams  are  called  principal  rafters. 

Principal.  The  name  by  which  the  heads  of  the 
Scottish  universities  are  distinguished. 

Principal.  In  the  Fine  Arts,  the  chief  circumstance 
in  a  work  of  art,  to  which  the  rest  are  to  be  subordinate. 

PRI'NCIPES.  The  name  given  to  one  of  the  four  grand 
divisions  of  the  Roman  infantry.  It  was  their  duty  to 
assume  the  initiative  in  an  engagement,  for  which  they 
were  admirably  qualified,  being  the  choice  men  of  the 
Roman  army,  and  from  this  circumstance  their  name  is 
said  to  be  derived.  The  other  three  bodies  were  the 
velltes,  hastati,  and  triarii,  which  tee.  (See  Mim.  de 
r  Acad,  des  Jnscr.  vol.  xxix.) 

PRI'NCIPLE.  (Lat.  princlpium.)  In  Chemistry,  a 
term  sometimes  applied  to  certain  proximate  component* 
of  organic  bodies,  such  as  bitter  principle,  febrifuge  prin- 
ciple, narcotic  principle.  Sic.  This  term,  however,  is  now 
almost  disused,  it  having  been  found  that  each  hitter, 
febrifuge,  narcotic,  or  other  substance,  generally  contains 
a  principle  peculiar  to  itself  upon  which  its  powers  depend, 
and  that  there  is  no  such  Common  or  universal  principle 
as  was  formerly  supposed.  For  the  same  reason  the  term 
"  principle  of  in  flam  inability,"  or  phlogiston.  Is  rejected, 
as  applied  In  common  with  "  nervous  principle,"  Ac,  to 
an  imaginary  existence. 

PRINCIPLES.  In  the  Fine  Arts,  til 
fundamental  truths  from  which  the  rule*  and 
of  art  are  deduced.  To  each  art 
are  attached  on  which  Its  theory 
principles,  before  they  can  be  said  to  have  stability,  i 
be  found  to  depend  on  certain  truths,  which,  recog- 
nised by  every  one.  and  indisputable,  oblige  the  mind 
to  concur  In  the  deductions  that  result  from  them.  Be- 
fore a  law  in  any  art  I*  laid  down,  It  it  necessary  to  trace 
it  to  the  principles  from  which  it  springs,  though  there 
may  be  causes  which  prevent  those  principles  being  uni- 
versally admitted ;  such  as  Ignorance,  prejudire,  Ioto 
of  novelty,  and  the  like.  Indeed,  there  is  an  everlasting 
contest  between  truth  and  error  in  all  human  institutions. 
The  former,  like  light,  is  acknowledged  by  all,  though  our 
passions  and  interests  too  often  tempt  us  to  obscure  it ; 
but,  as  darkness  itself  prove*  that  light  exists,  so  false- 
hood only  enables  truth  to  shine  with  greater  lustre. 

PR'INTING.  (Fr.  imprimerie.)  Letterpress  print- 
ing, to  which  this  article  is  confined,  is  the  art  of  taking 
impressions  from  engravings  In  relief. 

The  process  is  generally  limited  to  printing  from 
types,  and  from  engravings  on  wood. 

The  history  of  its  origin  is  enveloped  in  mystery ;  and 
this  art,  which  commemorate*  all  other  Inventions,  which 
hands  down  to  posterity  every  important  event,  which 
immortalises  the  actions  of  the  great,  and  which,  abovo 
all,  extends  and  diffuses  the  word  of  God  to  all  mankind ; 
this  very  art  has  left  its  own  origin  in  obscurity,  and  ha* 
given  employment  to  the  studies  and  researches  of  tho 
most  learned  men  in  Europe,  to  determine  to  whom  the 
honour  of  the  invention  is  due. 

Some  writers  maintain  that  the  art  was  practised 
as  far  back  at  least  a*  the  building  or  Babylon  ;  and 
hold  that  the  characters  Impressed  on  the  bricks  found 
on  the  supposed  site  of  that  city  are  literally  printed : 
we  are  in  possession  of  metal  stamps,  with  words  en- 
graved in  relief,  which  the  Romans  made  use  of  to  mark 
their  various  articles.  On  this  subject  Mr.  Landseer, 
in  his  Lectures  on  the  Art  if  Engraring.  8vo.  1807,  ob- 
serves, "  Had  the  modern  art  of  making  paper  t*-en 
known  to  the  ancients,  we  had  probably  never  heard  tho 
names  of  Faust  and  Finiguerra  ;  for.  w  ith  the  same  kind 
of  sumps  which  the  Roman  tradesmen  used  for  their 
pottery  and  packages,  book*  might  also  have  been 
printed;  and  the  same  engraving  which  adorned  the 
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>tc  ages,  with  the 
the  rays  of  f  ircek 


of  the 
of  paper,  might  have 
and  Etrurian  intelligence  over  the  world  of  antiquity. 
Of  the  truth  of  this  assertion  I  have  the  »at inaction  to 
lay  t>efore  you  the  most  decided  prooft,  by  exhibiting 
engraved  Latin  inscriptions,  both  in  cameo  and  intaglio, 
from  the  collection  of  Mr.  Douce,  with  impre**ion*  taken 
from  them  at  Mr.  Savage's  letter  ore**  but  yesterday  (In 
1*0.')).  One  of  these  it  an  intaglio  stamp,  engraved  on 
•tone,  with  which  a  Roman  oculist  was  used  to  mark  hif 
medicines  ;  the  other,  which  is  of  metal,  and  In  cameo, 
is  simply  the  proper  name  of  the  ( Koman)  tradesman  by 
whom  it  has  probably  been  used,  '  Titus  Valaginl 
Mauri.'  M  Of  the  " 
Is  a  facsimile :  — 


TVALAG1 

MIMAVflJ 


PapiUon's  relation  of  the  two  Cunio,  who  engraved  on 
wood  the  heroic  actions  of  Alexander  the  Great,  and 

K'nted  impressions  from  them  In  the  year  1285,  the 
th  of  which  has  been  defended  by  Zanl,  Ottley,  and 
Singer ;  the  print  of  St.  Christopher  carrying  the  In- 
fant Jesus  across  the  sea,  with  an  Inscription  and  the 
date  M23  at  the  bottom  on  the  same  block,  in  the  library 
of  Karl  Spencer ;  and  the  decree  of  the  government  of 
Venice,  of  the  date  I  Ith  October,  1441,  respecting  "playing 
cards,  and  coloured  figures  printed."  the  art  and  mystery 
of  making  which  had  fallen  to  total  decay  at  Venice,  In 
consequence  of  the  great  quantity  which  were  made  out 
of  Venice,  and  prohibiting  the  introduction  of  them  under 
pain  and  forfeiture  and  fine,  —  a  decree  which  carries 
the  art  of  printing  back  Into  the  14th  century :  these 
circumstances,  taken  together,  prove  that  the  knowledge 
and  the  practice  of  the  art  of  printing  existed  in  Europe 
long  before  the  time  which  Is  usually  attributed  to  it, 
although  it  had  not  been  applied  to  the  multiplication  of 
books. 

According  to  Du  Halde  and  the  missionaries,  the  art 
of  printing  from  engraved  blocks  of  wood  was  practised 
In  China  nearly  fifty  years  In-fore  the  Christian  era ;  and 
from  the  early  commercial  intercourse  of  the  Venetians 
with  that  country,  there  is  reason  to  believe  that  the 
knowledge  of  the  art  and  of  its  application  to  the  multi- 
plying of  books  was  derived  from  thence ;  for  Venice  is 
the  first  place  in  Europe  of  which  we  have  any  account 
in  which  it  was  practised,  as  appears  by  the  decree  above 
mentioned,  which  is  the  moot  ancient  document  in  exist- 
ence respecting  printing  ;  but  the  date  of  this  application 
of  the  art,  or  the  place  where  it  was  first  practised,  it  is 
impossible  Lp  determine.  From  that  decree  and  the  ex- 
istence of  the  print  of  St.  Christopher,  it  would  seem 
that  It  had  been  long  applied  to  the  production  of  playing 
cards,  and  of  religious  subjects  ;  and  when  it  was  ex- 
tended to  books  they  were  printed  by  the  Chinese  me- 
thod, still  in  use,  each  page  being  engraved  on  a  block 
of  wood :  and  If  this  plan  was  followed,  as  most  probably 
it  was,  from  its  being  the  most  expeditious  and  the  most 
correct.— of  fastening  a  page  of  manuscript  on  the  face 
of  the  block  and  engraving  from  that,  instead  of  drawing 
the  characters  on  the  wood,  —  it  would  at  once  account 
for  the  diversity  of  characters  found  in  the  block  books, 
which  varied  with  the  different  handwritings  of  the  scribes, 
and  has  completely  puzzled  the  learned,  who  endeavour 
to  ascertain  the  printer  by  comparing  the  characters  with 
some  other  work  ;  as  well  as  for  thcirgreat  similarity  to 
manuscripts,  for  which  they  were  sold.  1  hi* appearance  too 
was  aided  by  their  being  printed  on  one  side  of  the  paper 
only,  the  indention  being  removed  by  burnishing  the 
back,  and  two  leaves  were  pasted  together,  thus  making 
them  such  perfect  facsimiles  of  manuscripts  as  to  re- 
quire even  at  the  present  day  great  discrimination  and 


i  chemical  skill  to  distinguish  them  from  each  other  | 
•nd  as  these  books  had  neither  names,  dates,  nor  places 
affixed  to  tbem,  it  is  now  impossible  to  ascertain  by  whom, 
when,  or  where  they  were  executed ;  and  thus  the  fa- 
br  teat  I  on  of  these  pseudo-manuscripts  involved  the  first 
introduction  of  the  art  of  printing  books  in  Europe  in 
complete  obscurity. 

About  the  year  1450,  the  great  and  accumulating  ex- 
pense of  engraving  blocks  for  each  separate  work  of  the 
Increasing  number  of  books  produced  by  means  of  print- 
ing, led  to  the  important  Improvement  of  the  art  of  casting 
separate  metal  types,  and  substituting  them  for  the  wooden 
blocks  previously  used.  This  formed  a  new  epoch  in  the 
art,  and  Is  now  termed,  erroneously,  the  origin  oi  printing. 
After  a  lapse  of  many  years,  several  cities  claimed  the  I 
i our  of  this  invention,  but  time  baa  reduced  these  ^ 


em  and  Ment*  ;  and  this  rivalry  h*s 
and  the  pens  of  many  learned  men, 
d  to  prove  the  respective  claims  of 
these  cities  to  the  imaginary  honour  of  the  intention  of 

E tinting  ;  for  what  can  be  more  imaginary  than  such  aa 
onour  ?  seeing  the  art  had  been  practised  in  Europe, 
privately  and  publicly,  in  a  modified  form,  for  sixty  or 
seventy  years  previously  to  the  period  which  forms  the 
subject  In  dispute.  The  claims  of  Haarlem  rest  upon 
the  statement  of  Hadrian  Junius,  who  gives  it  upon  the 
testimony  of  one  Cornelius,  who  had  been  a  servant  of 
Laurence  Coster,  for  whom  the  invention  is  claimed  ;  bat 
this  testimony,  is  our  opinion,  utterly  worthless.  Modern 
research  gives  the  credit  of  the  introduction  of  moveable 
metal  types  (unquestionably  a  grand  improfcmentK  to 
Peter  Schoeffer.  the  assistant  and  son-in-law  of  John 
Fust  or  Faust  of  Menti,  so  well  known  in  Europe  as  Dr. 
Faustus.  Of  two  writers  who  have  supported  the  re- 
spective claims  of  these  two  places,  it  has  been  observed, 
that  it  now  seems  to  be  allowed  that  Hclnerken  has  paid 
too  little  attention  to  the  antiquity  of  the  claims  of 
Haarlem,  and  Meerman  infinitely  too  much. 

The  first  edition  of  the  Speculum  Human*  Salratto*is 
was  printed  by  Coster  at  Haarlem,  about  the  year  1440  as 
is  supposed,  and  is  one  of  the  earliest  productions  of  the 
press  of  which  the  printer  Is  known,  and  of  which  we  shall 
nave  occasion  to  speak  hereafter.  But  the  celebrated 
Bible,  known  as  the  "  Mentz  Bible  without  date,**  is 
the  first  important  specimen  of  printing  w  Ith 
this  was  executed  by  Gutemberg  and  Fust,  I 
years  1450  and  1455,  and  was  the  occasion  of  the 
being  divulged,  of  producing  books  by  i 
as  is  mentioned  in  the  article  Black 
followed  "  the  P taller,  of  1457,"  by  Fust 
These  works  are  executed  in  such  a  l 
skill,  and  our  lmprov 


so  lately  as  twenty-five  years 
known,  books 


ink  and 

executed  In 
When  the 

printed  issued  from  the  press  in  all  parts  of  Europe,  tar 
beyond  what  could  have  been  calculated  upon  from  a  new 
discovery  ;  for  before  the  year  1500,  there  were  printing 

offices  in  upwards  of  220  places.  —  in  Austria,  Bavaria. 
Bolicmia.  Calabria,  the  Cremonese,  Denmark,  England. 
Flarul.  r*,  France.  Franconia,  the  Frioul.  Geneva.  Genoa, 
Germany,  Holland,  Hungary,  Italy,  Lombardy,  Mecklen- 
burg. Moravia.  Naples,  the  Palatinate,  l'iedmont,  Poland, 
Portugal,  Koine,  Sardinia,  Upper  and  Lower  Saxony,  Sicily, 
Silesia.  Spain,  Swabia,  Switzerland.  Thessalooica,  Tor- 
key,  Tuscany,  Hie  Tyrol,  Venice,  the  Veronese,  West- 
phalia, Wirtcmberg, \c.  The  number  of  places  in  which 
the  art  was  practised,  the  wide  extent  to  which  it  bad 
spread  in  so  short  a  space  of  time,  combined  with  the 
skill  which  the  early  printers  displayed  in  their  worts, 
appear  to  us  to  be  totally  incompatible  with  the  date  ge- 
nerally assigned  to  the  invention  ;  and  we  are  of  opinion 
that,  after  having  been  long  practised  in  private,  it 
emerged  Into  publicity  in  a  state  nearly  approaching  ta 
perfection. 

It  is  Impossible  in  this  short  and  rapid  sketch  of  the 
history  of  the  art  to  enter  into  detail,  or  to  trace  Its  pro- 
gress (n  the  different  cities  and  towns,  or  even  in  the  dif- 
ferent countries  where  It  was  first  publicly  practised  after 
the  secret  was  divulged  :  in  fact  it  would  be  impossible  to 
arrive  at  any  satisfactory  conclusion ;  for  as  the  first 
printers  neither  affixed  their  names,  dates,  nor  place* 
where  their  productions  were  executed,  the  greatest  re- 
search could  only  result  in  vagueness  and  uncertainty 
There  has  been  great  difference  of  opinion  among  baro- 
graph ers  who  have  written  on  the  subject,  even  respecting 
the  first  edition  of  the  Latin  translation  of  the  Bible  ;  and 
Meerman  has  enumerated  ten  ancient  editions 
date,  In  favour  of  the  priority  of  each  of  which 
sions  have  been  advanced  and  supported. 

William  Caxton  is  generally  regarded  as  first  who 
introduced  the  art  of  printing  into  England,  and  prac- 
tised it  at  Westminster  ;  but  a  prior  claim  Is  advanced  in 
favour  of  Oxford,  which  has  occasioned  moch  contro- 
versy. Dr.  Dlbdin,  in  his  Typographical  Amtiqurtte*. 
says.  ■  Although  Caxton  is  called  by  me  the  first  FngUl 
printer,  yet  I  fully  believe  in  the  authenticity  of  the  Ox- 
ford edition  of  the  Erposicio  toncti  Jerummi  mi  tirmb  -L- 
apotlolorum,  Ac.  of  the  date  of  146H,  which  was  printed 
by  a  foreigner  at  Oxford,  who  was  Interrupted  in  the  pro- 
secution of  his  typographical  labours."  Several  copies  of 
this  work  are  in  existence :  one  is  in  the  Bodleian  library, 
another  In  the  public  library  at  Cambridge,  and  a  third 
In  the  Drltish  Museum :  Herbert  mentions  a  fourth  in 
the  Karl  of  Pembroke's  library ;  a  fifth  in  All  Sools 
library,  of  which  a  doubt  may  be  entertained  ;  and  ffessrne 
speaks  of  a  sixth  copy  in  the  school  tower  at  Oxford 
Those  who  deny  the  priority  for  Oxford  argue  that  th<* 
date  is  Incorrect,  either  from  accident  or  design  ;  that 
being  in  Roman  numerals  an  X  is  omitted,  and  that  the 
real  date  of  the  book  should  be  MCCCCLX XVIII. 

Caxton,  during  a  long  residence  on  the  Continent  on 
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co-nmerclal  affairs  and  political  missions,  in  the  reign  of 
Henry  VII.,  acquired  a  practical  knowledge  of  the  art. 
and  on  his  return  to  England  established  a  printing-office 
in  a  chapel  adjoining  to  Westminster  Abbey,  where  fur 
many  years  he  was  indefatigable  in  translating  and  pre- 
paring works  for  the  press,  and  in  printing  them  ;  and  to 
him  may  be  fairly  ascribed  the  merit  of  being  the  first  to 
introduce  the  practice  of  printing  generally  into  England, 
lie  priuted  many  books  on  a  variety  of  subjects  .  and  all 
the  productions  of  his  press  arc  objects  of  great  interest 
to  book  collectors.  He  commenced  printing  in  England 
fttwut  the  year  1474.  and  was  followed  by  Wynkyu  de 
Worde,  RiAiard  Pynson,  Ac. 

In  the  Privy  Purse  Expenses  of  Henry  the  Seventh  are 
the  following  entries:  — 

"  June  6,  14S».   To  the  Printers  at  Westm*.  £1." 

"Nov.  1.  1604.  To  Kiehard  Pynsoo  the  Prynter,  in 
rewarde,  £\." 

-  M.    For  prynting  of  new  Colletts,  £\  13s.  4d." 

-  July  \%  1505.  To  Ric.  Pyiuon  opon  a  nrest  for 
nassebokes  to  be  printed,  *lu."-.  Escerpta  itulorica, 
sro.  1M33 

Dr.  Robert  Wakefield. 


l>r.  Dibdin  relates,  that,  in  1524.  Dr.  Robert  \ 
-haplaiu  to  H^nry  V  III..  published  his  Gratia  de 
■t  D.UitaU  trium  Limguarum.  Arabic*.  Lkai 


to  omit  his 


ind  the 

whole  third  part,  because  the  printer  had  no  Hebrew 
y  pes.  We  have  now  in  the  British  lounderies,  in  addition 
o  the  Roman  and  italic  characters,  Arabic.  Armenian, 
L' optic.  Domesday,  Engrossiug,  Ethiopic,  Etruscan,  Get* 
nan,  Greek,  Alexandrian  Greek,  Gothic,  Hebrew,  lliber- 
tian  or  Irish,  Malabaric,  Malayan,  Nagari  or  Brahmin. 
I'crslan.  Philosophical,  Runic,  Russian,  Samaritan,  Sans- 
■  it,  Savon,  ScUvonian  or  ancient  Russian,  Script  in 
mi  tat  ion  of  writing,  Swedish,  Syriac,  Tamoul,  Telegu, 
Turkish  ;  aUo  black  letter,  and  music  ,  and,  in  addition, 
a  great  variety  of  fancy  types. 

The  first  book  In  which  Greek  types  occur  is  Cicero's 
'Ifficts,  printed  in  the  year  1465,  In  which  the  characters 
ire  so  imperfect  ttiat  the  words  are  with  difficulty  de- 
iphered  ;  and  tbe  first  book  printed  in  Konian  characters 
>,ii  Cicero's  Epitlokt  Familiaret,  by  Swcynhelm  and 
fannarts,  at  Rome,  in  1467.  The  Italic  type  was  the  in- 
'eution  of  Aldus  Manutius.  the  celebrated  printer  at 
Venice,  about  1500,  and  dedicated  by  him  to  the  States 
>f  I tal jr.  from  which  it  took  its  name. 

The  art  appeared  to  start  into  publicity  in  a  state  of 
K-rfection.  As  It  extended,  the  workmanship  became 
nuch  inferior  ;  so  that  while  the  productions  of  the  first 
i !  nter*  were  executed  in  a  very  superior  style,  and  the 
'tnbellisbment*  showed  a  great  proficiency  both  in  design 
a n{  engraving,  the  productions  of  their  competitors  had 
dl  the  crudeness  and  imperfection  of  a  new  invention  ; 
tnd  in  the  17th  century  it  had  retrograded  to  a  very  low 
tate.  At  the  commencement  of  the  1 8th  century  .Caslon 
a  arte  (rrcat  Improvement  in  tvpes;  and  about  175u  Basker- 
tile  of  Birmingham  also  made  great  improvements,  both 
n  types  and  printing,  which  were  subsequently  carried 
»n  by  Bensley,  Bui  inn.  CorraU,  Davison,  M'Crecry, 
iVhittingbam,  and  a  few  others,  in  London  ;  the  Foulu 
t  Glasgow;  the  Ballantyues  in  Edinburgh;  Bodonl  at 
and  Didot  at  Paris. 

of  the  manuscripts  of  the  14th  and  15th  centuries 
in  •  beautiful  maimer,  and  embellished  by 
'  the  pages,  and  by  the  large  letters  at  the 
of  chapters  being  drawn  and  coloured 
colour*,  heightened  with  burnished  gold, 
nd  finished  with  taste,  delicacy,  and  great  anility,  so  as 
o  produce  a  most  splendid  effect.  These  were  called  il- 
u  mi  rusted  manuscripts.  On  ' 
>>•  the  process  of  printing 

■nislseTby  band^'the  usual  manner,  whi 
wok  a  perfect  resemblance  to  a  manuscript,  of  which  it 
K-come  by  these  means  a  complete  facsimile.  This  is  the 
ase  with  the  Menu  Bible  by  Fust  and  Gutenberg.  The 
irst  printers  soon  began  to  print  these  large  ornamented 
c tiers,  the  letter  itself  being  in  some  instances  red  and 
he  ornamental  part  blue,  in  others  the  letter  Is  blue  and 
he  ornamental  part  red;  and  these  were  afterwards 
inisbed  by  hand,  as  is  apparent  in  the  Psalter  of  1457, 
irinted  by  Fust  and  Scbueffer,  who  also  showed  great 
lgenuity  and  skill  ia  tbe  large  letter  B  in  the  same  book, 
inch  is  printed  with  red  ink,  and  the  ornamental  part, 
otiiisting  of  a  flourished  line,  as  if  it  had  been  drawn 
iih  a  pea,  extending  from  the  top  to  the  bottom  of  the 
jUo  page,  with  blue  Ink.  Of  two  copies  which  we  have 
xarnined,  one  was  in  the  library  of  Geo.  III.,  at  Buck- 
lgharn  Palace,  and  the  other  Is  in  the  possession  of  Earl 
•pencer. 

The  first  edition  o(  the  Speculum  Humana"  SaJeationit, 
rhich  was  printed  at  Haarlem,  about  the  year  144'),  by 
.aurence  Coster,  has  engravings  on  wood  printed  in  a 
.  .-nt  coloured  ink  from  the  body  ol  thsjwoclh    A  copy 
f  this)  rare  and  curious  work,  which  we  examined  some 
to  in  the 

vn 


impressed  us  momentarily  with  the  idea  that  the  en* 
gravings  were  pen  and  ink  drawings,  and  that  the  ink  bad 
turned  brown  with  age,  so  precisely  was  this  effect  pro- 
duced by  the  tone  of  the  ink. 

We  mention  these  early  specimens  of  printing  with  *o- 
loured  inks,  and  in  the  case  of  the  Psalter  having  two 
blocks  of  wood  with  two  different  colours,  as  being  pro- 
duced by  means  of  the  press,  coeval  with  the  generally 
received  opinion  of  the  invention  of  printing,  to  show 
the  impossibility  of  the  case.  For,  looking  at  the  freedom 
of  the  engraving  in  the  letter  B,  and  the  skill  of  the 
workman  In  printing  it,  It  must  be  evideut  to  every  per- 
son  conversant  with  the  art  that  this  perfection  cou!d 
only  be  obtained  by  long  practice  ;  and  the  contrast  be- 
tween these  productions  of  the  first  practitioners  and 
their  competitors,  when  the  art  became  public,  nuts  the 
question  beyond  a  doubt,  as  an  examination  of  the  fac- 
similes given  by  Hetnecken  from  Fables  printed  at 
Bamberg  about  1461,  from  the  Legendet  printed  at  the 
same  place  about  1470,  and  also  the  Fables  of  M»Op  by 
Caxton,  wiU,  we  tblnk.  satisfy  the  most  scrupulous  and 


the  end  of  the  ltth  century  the  art  was  cx- 
to  the  Imitation  of  pen  and  Ink  sketches  with  a 
coloured  ground,  by  the  great  masters  of  painting  ;  and  in 
a  few  years  it  was  further  extended  to  the  Imitation  of 
drawing*  in  clare-obscure,  and  that  with  such  success  as 
to  induce  some  of  the  first  artists  to  encourage  it  by 
drawing  the  subjects  on  the  blocks.  The  first  prartisers 
of  this  extension  of  the  art  were,  Michael  Wolgemuth  of 
Nuremberg.  w  ho  furnished  the  designs  for  the  Suremberg 
Chronicle,  and  also  engraved  them  on  wood,  and  Mair, 
a  native  of  Landshut,  the  disciple  of  Martin  Schon ; 
between  whom  the  priority  rests  of  printing  in  clare- 
obscure.  Alter  them  were  Glrolomo  Moeetto,  Lucas 
Cranach,  Baldastar  I'eruzzi,  Hans  Burghmair,  and  I'go 
da  Carpi  (  who  has  been  generally  regarded  as  the  inventor 
of  this  style  of  printing,  but  dates  prove  this  opinion  to 
be  erroneous),  DoraeuTco  Beceafumli,  John  Ulric,  Albert 
Altdorfer.  Hans  Balduug,  Lucas  Jacobs  Leyden  (called 
Luca*  Van)  ;  all  these  were  born  In  the  15th  century,  lu 
the  Itith  century,  there  were  Antonio  da  Trenta,  Giovanni 
Nicolo  Vicentino  (called  Itossigliani),  Herbert  (Jolts  or 
Goltxtus,  Andrew  Andre'aui,  Henry  Gult*  or  Goltzlus, 
Abraham  Bloemaert,  1'aul  Moreelze,  Bartolomeo  Corlo- 
lano,  Giovanni  Batista  Coriolano,  Christopher  Jegher, 
George  L' Allemand,  and  Frederick  Bloemaert.  In  the 
17th  century,  there  were  Louis  Husinck,  Vinceut  le  Sueur, 
Antonio  Maria  Zancttl,  Nicholas  le  Sueur,  Comte  de 
Cay  I  us,  Edward  Kirkhall,  and  John  Baptist  Michael 
Papillon.  This  last-mentioned  engraver,  In  his  treatise 
on  Engraving  on  Wood,  expressly  states  that  Albert 
Durer  engraved  some  sublets  in  clare-obscure,  and 
that  he  had  examined  them  in  the  collection  of  the 
king  of  France;  Parmlgiano  also  superintended  the 
printing  in  this  manner  oi  a  number  of  nis  own  designs  ; 
Titian,  Itaffaelle,  and  other  eminent  masters  made  designs 
on  the  blocks  for  printing  ,  and  the  author  of  An  Enquiry 
into  the  Origin  of  Printing  in  Europe  states,  that  a  one 
of  the  greatest  princes  and  connoisseurs  of  our  age  used 
to  say,  be  saw  nothing  iu  prints  that  could  give  him  the 

Slcasure  be  received  from  looking  at  the  wood  prints, 
one  In  chlaro-oscuro  by  Hugo  di  Carpi."   This  prince 
was  the  Duke  of  Orleans,  regent  of  France. 

After  these  were  John  Baptist  Jackson,  who  executed 
a  number  of  subjects,  of  a  large  slxe,  in  dare  obscure, 
copied  from  celebrated  paintings  in  churches  hi  Italy, 
and  from  private  collections  ;  he  afterwards  established 
a  manufactory  at  Chelsea  for  printing  paper-hangings  In 


lours,  a  speculation,  however,  w  hich  was  unsurcess- 
Somc  of  his  productions  printed  in  colours  were 
lete  failures,  the  oil  having  spread  In  the  paper ;  and 


compl 

the  subjects  being  in  the  first 
strong  lines,  they  have  the 
coloured  by  children.  Ji 
1754.    Mr.  John 


with 


jeets  In  clare-obscure  very  adroitly. 

Gubitx,  an  engraver  at  Berlin,  has  produced  a  great 
number  of  subjects  printed  in  colours,  of  a  very  superior 
character,  but  none  of  them  can  be  called  imitations  of 
drawings.  The  writer  of  this  article  was  the  first  who 
attempted  to  imitate  drawings  in  water  colours  by  means 
of  the  common  printing  press,  and  accomplished  the  ap- 
plying of  all  the  colours  used  by  artists  to  the  composi- 
tion of  printing  Ink,  thus  serving  as  a  pioneer  to  more  skil- 
ful persons  who  might  devote  themselves  to  this  branch 
of  art;  and  he  succeeded  in  producing  facsimiles  of  the 
drawings  of  different  artists  so  as  to  deceive  everyone  who 
examined  them.  Messrs.  Whiting  and  Brans  ton,  of  Beau- 
fort House,  applied  printing  In  coloured  inks  to  the  pre- 
vention of  forgery,  and  to  embossing  on  paper ;  and 
Messrs.  Vixeteliy  and  Branston  have  produced  some  very 
tasteful  things  in  colours  ;  but  neither  of  these  establish- 
ments has,  to  our  knowledge,  turned  their  attention  to 
the  Imitation  of  drawings.  Mr.  Baxter  is  now  pursuing 
the  subject,  and  has  executed  many  very  superior  speci- 
uuld  have  I 
3R 
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Ccttcable  twenty,  five  years  ago.  The  result  It 
the  mott  sanguine  ex  jactations  we  ever  entertained 
on  the  subject ;  and  we  are  decidedly  of  opinion  that  the 
powers  of  the  printing  press  in 
for  from  being  fully  developed 

The  art  of  taking  impressions  in  gold  from  types,  and 
from  engravings  on  wood  and  metals  in  relief,  generally 
called  printing  in  gold,  is  executed  most  successfully  by 

It  is  also  accomplished  wltn 
delicate  engrav- 
bronze  may  be  at 


PRINTING, 
is 


the  Common  printing 
bronze  of  different 


K  P« 

colot 


>ress. 

)urs  in  the  most 
Ings  ;  but  however  beautiful  the  effect  of 
first,  it  unfortunately  is  not  permanent. 

After  this  brief  sketch  of  the  history  and  progress  of 
the  art  of  printing  In  Europe,  an  art  more  important  in 
the  effects  it  has  produced  on  the  human  mind,  and  con- 
sequently on  the  state  of  society,  than  any  other  that  has 
ever  been  practised,  we  shall  lay  before  the  reader  a 
short  outline  of  the  practical  part,  for  the  better  under- 
standing  of  which,  we  shall  subjoin  a  glossary  of  the  chief 
technical  terms  In  common  use. 

The  first  operation,  called  composing,  is  to  arrange  the 
separate  letters  called  types  (tee  Types)  Into  words,  lines, 
and  pages.  These  pages,  being  placed  upon  a  large  flat 
surface,  called  an  imposing  stone.  In  such  an  order  that 
when  they  are  printed,  and  the  sheet  of  paper  Is  folded, 
the  pages  will  follow  each  other  consecutively,  are  then 
wedged  up  In  an  Iron  frame,  termed  a  chase.  This  ope- 
ration is  styled  Imposing. 

A  printing  press  is  a  machine  on  which  the  matter  to 
be  printed  is  laid  on  an  even  surface  horizontally  placed, 
either  of  stone  or  iron  ;  and  the  pressure  upon  the  types 
is  produced  by  a  parallel  surface  of  wood  or  iron,  tech- 
nically a  platen,  by  means  of  a  screw,  or  lever,  or  both 
combined.   See  Press. 

Perhaps  the  most  satisfactory  way  of  explaining  the 
process  generally  will  be  to  take  a  printing-office  just 
commencing,  and  describe  the  whole  arrangement,  and 
follow.  In  the  order  of  Its  proceeding,  the  execution  of  a 
work  from  its  being  put  In  hand  to  Its  completion. 

The  office  having  been  supplied  with  all  the  necessary 
materials ;  vis.  frames,  cases,  case  racks,  bulks,  boards, 
board  racks,  imposing  stone,  furniture,  quoins,  mallet, 


locked  up.    It  Is  then 


ed  thc*firs?pro< 
folded  and  taken  to  the  reader  with  the  copy  ;  a  boy  reads 
the  copy  to  him.  while  he  examines  the  _ 
the  errors  of  the  compositor,  and  puts  a 
doubt  1 1  il  matter  for  the  author's  considerat 
is  then  returned  to  the  compositor,  who  corrects  the 
and  mistakes,  and  a  second  impression  is  printed  wtta 
more  care,  and  generally  on  better  paper  t  this  is  styled  i 
clean  proof:  it  is  examined  by  the  first  proof  to  see  that 
the  errors  of  workmanship  are  corrected,  which  is  terns*! 
revising,  and  then  sent  out  with  the  copy  to  the  author  j 
he  makes  what  alterations  and  corrections  be  may  think 
necessary  {tee  Correcting)  ;  these  are  corrected  by  tfcr 
compositor  ;  another  impression  Is  printed,  revised,  srd 
read  finally  and  with  care  for  press ;  the  margin  is  thea 
adjusted  (are  Margin)  ;  and  the  corrections  being  car.  • 
fully  made,  it  is  taken  to  the  press  to  be  printed  off. 

In  the  mean  time,  after  the  author  has  returned  th* 
sheet  for  press,  the  warehouseman  delivers  out  the  proprr 
uantity  of  paper,  which  the  pressman  wets,  bv  drawn; 
ne  paper,  to  tne  extent  of  three,  four,  fire,  or  six  dtps  far 
each  quire,  through  clean  water,  according  as  the  pap" 
may  be  hard-sized  or  porous,  and  also  as  the  form  our 
be  solid  or  open  ;  the  paper  as  it  it  wetted  is  laid  upon  a 
board,  opened  out,  ana  another  board  is  laid  upon  it  wtth 
weights  ;  on  the  following  day  it  Is  turned,  which  causes 
fresh  surfaces  to  come  Into  contact  with  each  other,  aasl 
diffuses  the  moisture  equally  throughout  every  pan  of 
the  heap  ;  It  will  be  in  good  condition  to  print  on  the 
next  day.  This  wetting  the  paper  causes  ft  to  receive 
the  impression  of  the  Ink  in  a  much  more  perfect  rnannrr 
than  it  could  possibly  be  made  to  do  if  dry. 

The  pressman  having  received  the  forms  lavs  the  Inner 
form  on  the  press,  and  prints  one  copy,  which  is  called 
a  revise  .  this  he  takes  to  the  person  appointed  to  rrvtsr 
it,  and  while  that  is  doing  proceeds  to  secure  the  form 
on  the  table  of  the  press  by  means  of  quoins  ;  to  place  hn 
tympan  sheet .  to  fix  the  points  which  make  small  hole* 
in  the  paper  that  enable  him  to  cause  the  pages  to  fall 


qua 
the 


oting- sticks,  brass  rule,  chases,  and  types,  in  the  quan- 
tity and  variety  that  may  be  judged  necessary  ;  and  also 


presses  with  their  accompaniments,  banks  and  horses, 
with  a  sink,  lye  trough,  wetting  trough,  and  paper  boards  ; 
and  in  the  warehouse,  with  a  gathering  table,  poles,  a 
peel,  and  a  press  to  press  the  books  before  they  are 
llvered.-lt  may  be  said  that  the  office  it  In  a  stab 
commence  business. 
The  compositor  now  proceeds  to 
as  may  be  ji 
(tee  Cask),  laying  the  II 
ch  letter  or  soi 


to 


as 

in- 
distinct from 
ox  appropriated  to 

It :  having  done  this  with  one  fount,  he  will  put  the  cases 
into  the  case  rack,  and  proceed  with  another  fount,  till 
the  whole  of  the  letter  Is  laid ;  he  will  put  the  superfluous 
sorts  either  into  a  fount  case  or  into  coffins  ;  and  be  will 
then  be  ready  to  take  copy. 

The  pressman  has  to  adjust  his  press,  place  the  footstep 
so  as  to  give  him  the  greatest  advantage  In  the  pull,  fix 
the  rounce,  place  the  girths  so  that  the  carriage  shall  run 


in  tne  paper  that  enable  him  to  cause  the  pages  to  tali 
precisely  on  the  back  of  each  other  when  the  second  side 
of  the  paper  it  printed,  and  to  produce  an  even  and  uni- 
form impression  in  all  the  pages  ;  be  then  cuts  his  i 
which  preserves  the  margin  of  the  paper  clean, 
when  the  revise  Is  corrected,  proceeds  to  Ink  the  t 
of  the  types  by  means  of  balls  or  ro 
whole  impression  of  one  side  of  the  paper  it 
lifts  the  form  off  the  press,  washes  the  I 
the  type  with  lye,  and  rinses  it  with 
proceeds  In  a  S 

completet  the  sheet ;  and  thus  sheet  after  i 
If  It  be  Intended  to  have  large  paper  copies  < 

the  alteration  of  margin  is 

small  paper  copies  Is  printed  < 
When  the  sheet  is  printed  the  < 

distributes  the  letter,  and  proceeds.  -. 

the  body  of  the  work  Is  finished  ;  then  I 

preface,  introduction,  contents,  and  t 

matter  f 

last. 

The  warehouseman  then  takes  the  printed  i 
and  hangs  them  up  on  poles  to  dry,  varying  the  i 


Ivcd  direc- 
i  page,  any 


in  and  out  properly,  fix  the  back  stay,  justify  the  platen  I  of  sheets  hung  up  together  from  five  or  six  t 


so  that  it  shall  bear  equally  on  all  parts  of  the  form,  and 
cover  his  trmpans  and  frisket ;  and  he  is  also  ready  to 
proceed  In  his  work. 

The  compositor  having  taken  copy,  and  rec« 
lions  respecting  the  measure,  the  length  of  th 
peculiarity  in  the  spelling  of  particular  words,  the  use  of 
capital  letters,  the  punctuation,  the  words  that  are  to  be 
in  Italic  or  small  capitals,  and  any  other  directions  that 
may  be  deemed  necessary,  proceeds  to  make  his  measure, 
anu  cut  a  composing  rule  ;  he  then  begins  to  compose, 
letter  by  letter,  till  he  has  formed  a  word  ;  he  separates 
this  from  the  following  word  by  a  space,  and  so  continues 
till  he  ha*  composed  a  line  ;  he  then  justifies  this  line,  by 
increasing  the  space  between  the  words  or  lessening  ft 
according  to  circumstances,  so  that  the  line  shall  be  tole- 
rably tight  in  the  composing  stick  ;  and  thus  proceeds 
till  he  has  completed  a  page  j  after  having  set  the  head 
line  and  direction  line  with  the  signature,  he  ties  a  page- 
cord  round  It,  to  preserve  it  from  falling  asunder,  puts 
it  on  a  page-paper,  and  places  it  on  the  bottom  or  his 
frame ;  ana  thus  continues,  page  after  page,  till  he  hat 
composed  a  sheet. 

It  may  be  necessary  to  state  that  every  line  It  of  the 
same  length,  whether  the  types  fill  it  out  or  not ;  the  last 
line  of  a  paragraph,  lines  of  poetry,  and  short  lines  of  any 
other  description,  are  filled  up  with  quadrats  to  the  pro- 
per length,  in  order  that  they  be  secured  from  derange- 
ment by  being  wedged  up  in  the  chase  ;  which  is  termed 
locking-up. 

The  pages  are  then  taken  to  the  imposing  stone,  and 
arranged  in  the  proper  order ;  the  page-papers 
a  chase  Is  then  placed  over  them  (tee  Chase), 

iiTt'EE).  and  the  ] 


about  them  (tee  Eurnitt'ee), 
away  ,  proper  quoins 


eleven,  according  to  the  state  of  the  weather,  the  beat  of 
the  room,  or  the  pressure  of  business  ;  when  these  she*-** 
are  dry  they  arc  taken  down  from  the  poles,  careful^ 
knocked  up,  and  put  away  in  the  warehouse  in  piles : 
when  the  book  is  nearly  finished  from  ten  to  fourteen 
consecutive  sheets  are  laid  upon  the  gathering  table  ta 
order,  and  collected  sheet  by  sheet  try  boys,  who  deposit 
each  gathering  in  a  heap  at  the  end  of  the  table,  which  ti 
generally  what  it  styled  a  horse-shoe  table,  so  that  when 
a  boy  has  deposited  hit  gathering  he  has  only  to  turn 
himself  and  begin  again.  These  gatherings  are  thea 
carefully  collated,  to  ascertain  that  the  different  sheen 
are  correct  and  in  order,  and  folded  up  the  middle.  When 
the  work  is  finished  the  gatherings  are  put  together,  one 
of  each,  which  forms  a  copy  of  the  work,  and  pressed  ; 
the  work  is  now  completed,  and  awaits  the  order  of  the 
bookseller,  Ike.  to  deliver  the  copies  either  to  bisnscif, 
the  bookbinder,  or  to  others,  according  to  circumstance* 
A  new  method  of  obtaining  impressions  from  types  by 
means  of  cylinders  hat  been  introduced,  and  the' 
generally  employed  Is  steam.  Mr.  Kontg.  a 
considered  that  steam  might  be  employed  with  i 
to  expedite  the  process ;  but  not  receiving 
ment  on  the  Continent  to  enable  him  to  pr 
plans,  he  came  to  England  in  1*04,  and,  after  explaminf 
his  views  to  some  of  the  principal  printers  in  London, 
Mr.  Thomas  Bensley,  Mr.  George  Woodfall,  and  Mr. 
Kirhard  Taylor  embarked  in  the  undertaking,  but  Mr. 
Woodfall  soon  withdrew.  A  fieri 
and  a  great  outlay  of  capital,  the 
factory  ;  but  the  experience  gained 
: nuuts  resulted  in  the 


experimct 
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PRINTING. 


the  piper  by  the  site  of  the  press  and  the  power  of  the 
pressman.  In  cylindrical  printing,  by  which  the  pressure 
it  communicated  in  lines,  the  sixe  may  be  very  consider- 
ably increased  - 

The  first  machine  that  was  constructed  was  capable  of 
priming  1000  copies  per  hour  of  double  demy  paper  on 
Mh  tides,  while  a  press  is  estimated  to  print  2o0  copies 
of  s  tingle  sheet  on  one  side  only  In  the  same  time. 

When  tbis  machine  was  completed,  the  proprietors  of 
the  Times  newspaper,  ever  reedy  to  adopt  any  improve- 
ment that  would  expedite  its  publication,  without  re- 
garding expense,  agreed  with  the  patentees  for  two 
machines;  and  on  the  28th  of  November,  1814,  the 
Times  was  published,  executed  by  cylindrical  printing, 
the  moving  power  being  steam  :  these  were  the  only  ma- 
chine* constructed  under  the  first  patent. 
Various  improvements  and  simplifications  of  this  com. 

by  difiVrcut  ingenious 
by  many  printers.  They  have 
for  the  publication  of  periodicals 
where  the  number  of  copies  is  great,  and  also  for  news- 
papers ;  tor  their  power  of  printing  sheets  of  paper  of  a 
site  far  beyond  the  capability  of  any  press,  and  their 

the  editors  to 


kiity  of  throwing  on  copies, 


than  before  their  in- 
of  any  intelligence 


pages  to  be  printed  arc  laid 
cylinders,  of  which  there  are 
teen  times  in  a  minute,  prtv 
RoinK.  and  two  in  returning, 


I  at  the 

oh  which  the 
the  printing 
again  nineteen 

ressions  In  going,  and  two  in  returning, 
or  seventy-six  in  a  minute,  being  4,500  copies  of  four 
pages  of  that  newspaper  in  the  hour,  at  its  ordinary  rate 
of  working.  The  paper  is  laid  on  at  both  ends  of  the 
machine,  two  persons  laying  on  at  each  end ;  and  the 
primed  sheets  are  delivered  two  at  each  end. 

The  types  are  inked  by  means  of  rollers,  and  the  ap- 
paratus for  this  purpose  was  the  invention  or  Mr.  Kdward 
Cowper ;  the  paper  is  secured  in  travelling  round,  the 
nil nder s  by  means  of  tapes,  as  first  practised  by  Mr. 
hcniig:  the  chief  improvements  in  this  machine  are 
known  as  those  of  Messrs.  Applegath  and  Cowper,  by 
•  ■  former  of  wlinm  it  was  constructed  and  fitted  op. 

This  machine  has  the  appearance  of  four  single  ma- 
chines formed  into  one,  and  working  at  less  speed  than 
separate  machines  are  in  the  habit  of  doing,  many  of 
which  are  capable  of  printing  lftOOpcr  hour ;  and  we  have 
n»  hesitation  in  saying,  that  if  it  were  requisite  for  the 
sake  of  despatch,  the  principle  might  be  extended,  and 
a  machine  constructed  to  print  6000  or  H000  an  hour  with* 
wit  difficulty. 

The  idea  of  cylindrical  printing  in  England  originated 
tome  years  anterior  to  Mr.  Konig  submitting  his  plan, 
for  the  late  Mr.  W  illiam  Nicholson  took  out  a  patent  for 
the  purpose,  dated  89th  April.  1790,  but  it  was  never 
acted  on  ;  and,  as  to  the  use  of  steam  as  the  motive  power, 
the  late  Mr.  Alexander  Ttlloch  Is  known  to  have  stated 
previously  to  the  introduction  of  these  machines,  that  he 
had  long  had  it  in  contemplation  to  apply  steam  as  the 
power  to  print  off  the  Star  newspaper. 

The.  late  Sir  William  Congreve  took  out  a  patent  for  a 
machine  to  print  two  colours  at  once,  which  was  made  by 
Messrs.  Donkin  and  Company,  and  completely  answered 
the  purpose.  This  machine  was  intended  to  print  stamps 
and  bank  Mils,  which  Sir  William  stated  would  be  in- 
imitable, except  by  the  machine  of  which  he  was  the 
H  but  he  was  too  sanguine,  and  the  opinion  was 
is,  for  nothing  in  the  process  of  printing  is  more 

by  a 


canvass  as  a  substitute  for  the  pelt ;  these  balls  were 
found  to  answer  so  well,  and  be  so  free  from  any  noxious 
smell,  that  they  have  generally  superseded  the  pelt  balls. 

Bank.    A  table  placed  at  the  side  of  a  press,  on  one 
end  of  which  the  horse  containing  the  paper  to  be  printed 
Is  laid,  and 
operation. 

Board  Rack.  Grooves  formed  In  some  recess,  or  unci 
the  imposing  stone  or  a  bulk,  or  in  a  closet,  to  i 
letter  boards  on  which  types  are  placed  that  I 
immediate  use. 

Carriage.   That  part  of  a  press  on  which  the  types  are 
led.  which  Is  run  ' 


arc  not  in 


placed  to  be  print 


dlately  under  the  platen,  and,  when  the  impression  is 
taken,  run  out.  In  order  to  change  the  sheet  of  paper, 


run  In  till  they  are  imme- 
n  Is 
and 


of  the  width 
to  the 


to  ink  the  types  again. 

Case  Hack.   A  frame  of 
of  a  case,  w  ith  ledges  i 
parts  to  receive  i ' 
Coffin.   A]  " 

like  a  sugar  par 

temporarily  deposited.   Also  that  part  of  I 

of  the  types,  cut  to  the  I 
composing  stick,  upon  wl 
the  types  ;  It  facilitates  the 
process,  and  by  means  of  It  he  empties  his  stick  when  it 
Is  full. 


carriage  oi  a  wooden  press  in 

which  is  equal  to  the  height  o 
of  the  line,  and  laid  in  the  c. 
the  compositor  arranges  th 


Composing  Slick.   An  Instrument  of  simple 
tlon,  In  which  the  compositor  arranges  the  words  and 

d  by  a  screw,  by 


it 


means  of  which  he  is  enabled  to 
length  that  may  be  required. 

Direction  Line.  A  line  of  quadrats  at  the  bottom  of 
each  page,  In  which  is  inserted  the  first  word  of  the  next 
page,  which  la  called  the  catch- word ;  in  the  first  page 
of  each  sheet  there  is  also  inserted  in  it  the  number  of 
the  volume,  If  more  than  one,  and  the  signature. 

To  Distribute.  To  replace. the  letters  in  their  respective 
situations  in  the  cases  after  a  sheet  has  been  printed  off, 
to  enable  the  compositor  to  proceed  with  the  work. 

Footstep.  An  inclined  plane  fixed  under  the  front  side 
of  the  press,  for  the  pressman  to  place  his  foot  upon 
when  at  work,  to  enable  him  to  exert  his  strength  to  ad- 
vantage. 


it. 

Fount  Case.  A  case  of  large  dimension  In  which  the 
superfluous  sorts  of  a  fount  are  placed,  as  a  depot,  till 
they  be  wanted. 

Frame.  It  Is  made  of  wood,  of  a  height  to  suit  a  man 
standing  to  work  at  It,  on  which  the  case*  are  placed. 
It  Is  much  higher  at  the  back  than  the  front,  which  brings 
the  most  distant  boxes  nearer  to  the  compositor's  hand. 

Friskct.  A  light  Iron  frame,  attached  to  the  tympan 
by  joints  or  pivots,  which  turns  down  upon  the  tympan 
over  the  sheet  of  paper  to  be  printed,  to  preserve  the 
margin  clean,  and  to  retain  the  paper  In  its  position  ;  to 
effect  this,  the  frisket  is  covered  with  paper,  and  openings 
cut  in  it  the  size  of  the  pages  to  be  printed. 

Girths.  Two  pieces  of  girthweb  or  strong  leather, 
fastened  at  one  of  the  ends  to  the  w  heel,  and  wound 
different  ways  round  it,  and  the  other  ends  attached  to 
the  extreme  ends  of  the  carriage ;  by  this  means  turning 
the  rounce  one  way  causes  the  carriage  to  run  in  under 
the  platen,  and  turning  it  the  reverse  way  causes  it  to  run 
out  again. 

Head '  Line.  The  line  at  the  top  of  the  page,  which 
contains  the  folio  or  number  of  the  page,  and  frequently 
the  title  of  the  book,  or  the  subject  of  the  chapter  or  of 
the  page. 

Horse.  An  apparatus  of  a  desk- like  shape,  placed  on 
the  bank  close  to  the  tympan  of  the  press,  on  which  the 
paper  to  be  printed  is  laid. 

inner  Form.    The  chase  and  pages  In  proper  order, 
w  edged  up,  which  contains  the  2d.  3d.  fith,  7th,  10th.  1 1th, 
14th,  and  1Mb  pages  of  a  sheet  In  octavo ;  it 
contains  the  second  page  of  a  sheet,  whateve 
siie  of  the  book. 

Justify in/;.  Putting  equal  space  between  the  words  In 
each  line  ;  making  the  lines  of  precisely  the  same  length  ; 
placing  the  marginal  notes  opposite  the  references  ; 
making  the  pages  uniformly  of  one  length  ;  and  adjusting 
any  peculiar  matter,  so  that  the  whole  shall  be  tight  and 
proper  when  wedged  up. 

To  Knock-up.  At  press,  it  Is  for  the  pressmen  to 
make  a  pair  of  balls.  In  the  warehouse,  it  is  to  make 
the  printed  sheets  even  at  the  edges,  which  is  performed 
by  taking  bold  of  a  parcel  of  sheets  by  the  two  edges, 
holding  them  slack  In  the  hands,  and  letting  them  fall  on 
their  bottom  edge  by  their  own  weight,  then  by  a  sleight 
of  hand  throwing  them  flat  on  the  board,  repeating  the 
operation  till  all  the  sheets  are  even  at  the  edges,  when 
they  are  placed  in  piles  until  they  are  gathered. 

To  Lay-up.     This  is  the  operation  of  washing  the 


,   IWJ,  I  IVII, 

invariably 
may  be  the 


Glossary  to  tiii  Article  Printing. 

of  Martin,  is  increasing  the 
as  to  enlarge  the  margin  of  a 

Slay' in  'a  gbTh  or*s'trap  of  strong 
jack  of  the  carriage,  and  fastened  to  the  hind  part 
of  the  press  :  its  use  is  to  check  the  carriage  in  running 
out  beyond  the  point  which  will  allow  the  tympan  to  rise 
clear  of  the  front  of  the  platen. 

Baits  are  used  for  coating  the  face  of  the  type  or  en- 
graving with  Ink  for  the  purpose  of  obtaining  impres- 
sions. They  consist  of  the  ball-stock,  stuffed  with 
carded  wool,  and  not  many  years  ago  were  covered  with 
sb  undressed  sheep-skin,  the  hair  taken  off,  termed  a 
pelt.  The  noisome  smell  which  these  balls  occasioned 
V  a  printing-office  by  the  means  used  to  keep  them  in 
mod  working  order,  induced  many  persons  to  turn  their 
ut<  nt  ion  to  the  providing  of  a  substitute  for  them  ;  but 
Mag  without  success:  at  length  Mr.  B.  Foster  Intro- 
feaed  composition  balls,  made  of  glue  and  treacle  melted 
ogether  and  cast  In  a  dished  mould,  so  that  the  edges 

ire  thinner  than  the  middle,  and  attached  to  a  piece  of  ink  off  the  types  after  the  impression  is  printed,  by  laying 
979  »K  2 
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PRINTING. 

the  form  on  a  letter  board,  loosening  the  quoins,  and 
working  the  letter  with  the  hand,  pouring  on  it  plenty  of 
water  to  clean  the  type*  for  distribution. 
Letter  Board.  A  board  on  whlrh  page*  of  types  are 
I  for  distribution,  and  also  when  they  are  not  im- 
ply wanted.  There  are  two  ledges  of  wood 
grooved  In  on  the  under  side,  which  project  a  little  more 
than  an  Inch,  on  which  it  rests,  which  allows  it  to  be  set 
over  other  types  on  boards  without  putting  them  in  con- 
fusion. 

l.yc  Trough.  A  shallow  trough,  lined  with  lead,  suf- 
ficiently capacious  to  admit  a  board  on  which  a  form  it 


laid  ;  this  trough  has  some  lye  in  it,  with  which  the  sur- 
face of  the  letter,  the  chase,  and  the  furniture  is  brushed 
orer,  to  remove  the  ink  which  has  accumulated  during 
the  process  of  printing ;  the  form  is  then  taken  out,  set 
upon  its  edge,  and  rinsed  with  water.  The  lye  U  com 
po?ed  of  water  and  pearl.* 


Measure.  (Fir.  mesure.)  The  space  in  the  composing 
•tick  between  the  end  and  the  slide,  which  is  the  lenjrth 
of  a  line,  however  large  or  small  the  page  may  be,  is 
•tyled  the  measure. 

Outer  Form.  The  chase  and  pages  in  proper  order, 
wedded  up.  which  contains  the  1st. 4th,  5th,  Bth,  9th.  lVth, 
13th,  and  16th  pages  of  a  sheet  in  octavo;  it  invariably 
contains  the  first  and  last  pages  of  a  sheet,  whatever 
may  be  the  site  of  the  book. 
Page  Cord.  Small  twine,  even  and  strong,  which  la 
to  tie  round  the  pages  of  types,  to  secure  them  from 


Page  Paper i.  Pieces  of  stout  and  smooth  paper,  on 
which  the  pages  of  types  in  the  progress  of  a  work  are 
placed  in  a  safe  place  till  a  sheet  is  ready  to  be  imposed. 

Paper  Boards.  Boards  on  which  paper  is  laia  when 
wetted  ;  also  those  boards  used  in  pressing  books  ;  they 
are  of  various  dimensions,  according  to  the  site  of  the 
paper.  They  differ  from  letter  boards  in  being  smooth 
and  even  on  both  sides. 

Perl.  A  thin  piece  of  wood  with  a  long  handle  affixed 
to  it.  in  the  shape  of  the  letter  T  ;  It  is  used  for  hanging 
the  sheets  of  a  book  upon  the  poles  to  dry,  and  for  taking 
them  down  again. 

Platen.  A  thick  piece  of  wood,  or  more  generally  now 
made  of  Iron,  perfectly  level  on  its  under  side,  attached 
immediately  under  the  moving  power  of  a  printing  press, 
which  produce*  the  impression. 

Point.  There  are  always  two  points  used  In  press - 
work,  when  a  sheet  of  paper  is  printed  on  both  sides  ; 
they  are  made  of  thin  iron,  with  a  notch  at  one  end.  and 
a  projecting  spur  or  point  at  the  other  end  ;  they  are  at- 
tiched  to  the  tympan  by  screws,  and  He  flat  upon  it ; 
the  spurt  being  under  the  sheet  of  paper  to  be  printed 
make  small  holea  in  it,  so  that  when  the  reiteration 
or  second  side  is  printed  the  spurs  are  placed  In  these 
holes,  which  cause  the  pages  to  fall  exactly  on  the  back 
of  each  other. 

Poles.  Long  pieces  of  fir  wood,  about  an  Inch  and  a 
half  thick,  and  three  or  four  inches  broad,  placed  across 
the  warehouse  and  other  rooms  In  a  printing-office,  at 
about  eight  or  nine  inches  apart,  and  about  fourteen 
Indies  from  the  ceiling ;  their  ends  rest  In  notches  cut  in 
stretchers  fastened  to  the  wall.   Their  use  Is  to  hang  the 

,  is  done  with  fa- 


damp  printed  paper  upon  to  dry, 
cllity  by  means  of  the  peel. 

Quadrats.  (Fr.  quadrat.)  Pieces  of  metal  of  the 
same  body  as  the  type,  but  cast  lower  in  height ;  used  to 
fill  up  short  lines,  and  to  form  a  Wank  line  or  lines  where 
ry  ;  being  cast  lower  than  the  type,  they  do  not 
any  impression  on  the  paper. 
A  wedge  about  half  an  inch 


PRISM. 

In  use  the  small  end  is  placed  against  the  quoin,  and  uV 
other  struck  by  the  mallet. 

Signature.    A  letter  of  the  alphabet  placed  at  tb 
bottom  of  the  first  page  of  a  sheet,  and  so  on  to  cart 
sheet  consecutively  through  the  alphabet,  with  the  rt 
ception  of  the  letters  J,  V,  and  W  ;  their  use  la  to  Cacfltui? 
rollating  a  book,  as  a  guide  to  the  I 
the  sheets,  and  as  a  ready 
of  a  work  before  It  Is  bound. 

Sink.    A  corner  of  the  pressroom,  generally  inrlosed 
and  lined  with  lead,  with  loose  boards  upon  the  lead ;  U 
this  sink  are  placed  the  lye  trough  and  a  wetting  rrouj b 
It  is  here  where  the  forms  are  washed,  rinsed,  and  * 
There  is  always  a  pipe  to  carry  off  the  waste 

Sorts.    It  Is  generally  used  In  the  plural ;  it  i 
letter,  point,  mark,  space,  or  quadrat,  that  Is 
Orient  or  redundant  In  quantity.  A 
sorts ;  that  is,  a  greater 
are  required  than  the 
instance. 

Space.   A  piece  of  metal  cast  lower  than  a 

■  ;  they  are  I 


words 
line. 

Tympan.  A 
of  the  press  by  joints,  and  covered  with 
which  the  sheet  of  paper  to  be  printed  i«" 
another  frame  called  the  Inner  tympan, 
this,  also  covered  with  parchment ;  beti 
placed  pieces  of  woollen  cloth,  termed  blankets,  whir* 
form  a  soft  medium  between  the  type*  and  the  pUn»-i 
that  tends  to  produce  an  equal  Impression. 

Tympan  Sheet.  A  sheet  of  paper,  the  same  that  a  srwk 
is  printed  on,  laid  upon  the  tympan,  and  fastened  to  It  at 
the  corners  with  paste ;  it  is  the  guide  on  which  the 
she-ts  to  be  printed  are  laid,  by  which  means  the  margin 
is  k-pt  rj>gular  and  uniform. 

Wetting  Trough.  Two  troughs  Joined  together  and 
lined  with  lead ;  one  deep,  containing  the  water ;  toe 
other  shallow,  of  sufficient  sise  to  contain  a  paper  hoard 
The  paper  is  wetted  for  printing  by  drawing  it  throost 
the  water,  and  opening  it  out  on  the  board. 

PRINTING  INK.  A  composition  with  which  the 
face  of  types  and  engravings  in  relief  are  coated  previ<*!< 
to  obtaining  an  impression  from  them  :  It  Is  made  of  dif- 
ferent colours  ;  but  books,  and  the  generality  ofprmtitr 
are  executed  with  black  ink.  Its  composition,  general  * 
speaking,  is  linseed  oil  boiled  toa varnish,  with  colm»r)cji 
matter  added  to  It.  The  preparation  of  this  article  «*> 
long  kept  a  profound  secret  by  the  few  manufacturers  of 
it  in  England,  who  completely  monopolised  the  trade, 
till  Mr.  W.  Savage  published  a  treatise  on  the  subject,  is 
which  he  gave  the  process  in  detail  for  making  print! or 
ink  of  every  quality  and  colour,  which  may  be  consuitr-J 
with  advantage  by  those  who  are  interested  In  the  sub- 
ject. 

PRIOR,  PRIORESS.  (I -at.)  The  heads  of  rerfr? 
convents  of  monks  or  nuns,  which  are  thence  denominated 
priories  :  the  prior  is  Inferior  In  dignity  to  the  Abbot. 

PRISCPLLIAN1ST8.  In  F.ccleslastical  History, 
heretics  of  the  4th  century:  so  named  from  Prlscillur 
bishop  of  At  Ha  in  Spain,  who  was  put  to  death  in  s.  o. 
3*2  by  Maxhnus,  tyrant  of  Oaul,  for  heresy,  on  the  ac- 
cusation of  another  bishop,  Ithacius :  one  of  the  earlW 


himself  sufficiently  tealous  against  tin 
that  their  persecutor  Ithacius  was  a  i 
character,  and  that  purity  and  austt 


to  wedge  up  the  pages  of  type  in  a  ( 
ier.  (Fr.  rouleau.)  The  roller  has  nearly  super- 
I  the  use  of  balls  for  inking  the  surface  of  the  types. 
It  Is  formed  of  a  composition  of  glue  and  treacle  cast 
on  a  wooden  cylinder,  turning  on  its  axis  In  a  light  frame. 

Bounce.  The  rouncc  is  the  handle  by  which  the  car- 
riage of  the  press,  on  which  the  form  to  be  printed  is 
laid,  Is  run  in  under  the  platen  and  out  again  ;  It  Is  fixed 
mi  the  spit,  which  Is  the  axis,  that  passes  through  the 
drum,  a  cylinder  of  wood  on  w  hich  one  end  of  the  girths 
are  fastened.  The  whole  apparatus  is  generally  termed 
the  r ounce. 

Bun-in.  The  act  of  placing  the  carriage  with  the  form 
of  types  under  the  platen,  to  obtain  an  impression.  This 
Is  effected  by  turning  the  r ounce. 

Bun-out.  The  act  of  withdrawing  the  carriage  with 
the  form  of  types  from  under  the  platen,  by  turning  the 
rounce  the  reverse  way  from  the  preceding,  after  the  im- 
pression it  taken. 

Shooting  Stick.    An  Implement  for  tightening  and 
loosening  the  quoins  that  wedge  up  the  pages  in  achate,  j 
It  is  in  the  shape  of  a  wedge,  about  two  inches  broad 
and  nine  mches  long,  and  i*  usually  mad*  of  bos  wood,  j 


instances  of  persecution  to  death  for  that  offence.  TV 
opinions  of  Priscillian  and  his  followers  are  said  to  haw 
been  Manlchtran ;  but  it  is  remarkable  that  Snip.  Sevens, 

,  admit < 


>ol  P  - 


history  of  the  12th  and  13th  centuries,  when 
of  Manichelsm  were  liberally  brought  against 
whose  avowed  tenets  extended  only  to  the  refc 
of  ecclesiastical  matters  and  denial  of  the  church's  au- 
thority.  ( See  Mosheim,  cent.  Iv.  part  ».) 

PRISM.  In  Geometry,  a  solid  contained  by  plant »  f-f 
which  two  that  are  opposite  are  eqnal,  similar,  and  pa- 
rallel, and  all  the  rest  parallelograms.  Prisms  take  par- 
ticular names  from  the  figures  of  their  ends,  or  opposite 
equal  and  parallel  tides.  When  the  ends  are  trian/rles. 
they  are  called  triangular  prisms  ;  when  the  ends  are 
square,  square  prisms ;  when  the  ends  are  pentagonal, 
pentagonal  prisms  ;  and  to  on.  A  right  prism  has  its 
sides  perpendicular  to  its  ends ;  an  ublujue  prism  « 
that  of  which  the  tides  are  oblique  to  the  ends.  The 
solid  content  of  a  prism  is  found  by  multiplymK  thf 
area  of  the  bate  into  the  perpendicular  altitude ;  ber** 
all  prisms  are  to  one  another  in  the  ratio  cornpouixW  « 
their  hoses  and  altitudes. 

Push.  In  Dioptric*,  a  piece  of  glass  or  other  diapha- 
nous substance,  in  form  of  a  triangular  prism,  employed 
to  separate  a  ray  of  light  Into  Its  constituent  part*  or 
colourt  by  refraction.  The  prism  It  the  instrument  hr 
meant  of  which  most  of  the  remarkable  phenororca  of 
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PRISMATIC  COLOURS. 

light  and  colours  are  exhibited.  See  Chromatics,  Optics, 
H>  fraction. 

PRISMATIC  COLOURS.  The  colours  produced  by 
th-composing  li»ht  by  a  prism.  See  PRIMARY  COLOURS. 

PRISMATIC  COMPASS.  A  surveying  instrument, 
much  used  on  account  of  its  convenient  sise  and  form  in 
military  sketching,  and  for  filling  up  the  details  of  a  map 
where  great  accuracy  is  not  required.  The  construction 
is  as  follows :  —  The  compass-card,  divided  into  degrees 
and  minutes.  Is  attached  to  the  needle  and  turns  with  it. 
On  one  side  of  the  com  pats- box  stands  a  perpendicular 
slip,  called  the  sight-vane,  having  a  long  narrow  perpen- 
ilicutar  slit  In  it,  along  the  middle  of  which  a  fine  thread 
is  stretched.  On  one  side  of  the  box,  opposite  to  the 
slght-vane,  there  Is  a  prism,  through  which  and  through 
the  sight-vane  an  object  is  observed,  and  bisected  by  the 
thread.  The  use  of  the  prism  is  tills  —  the  rays  of  light 
pasting  from  the  thread  to  the  eye  are  refracted  in  passing 
through  the  prism,  so  that  the  thread  appears  to  be  pro- 
lunged  and  to  intersect  the  circle  on  the  card  on  which 
the  divisions  are ;  consequently,  the  magnetic  azimuth  of 
any  object  which  the  thread  bisects  is  Indicated  imme- 
diately by  the  division  with  which  the  thread  coincides. 
The  angle  between  two  stations  Is  thus  obtained,  being 
equal  when  the  stations  are  on  opposite  sides  of  the  me- 
ridian to  the  sum  of  their  asimuths,  and  to  the  differ- 
ence of  the  asimuths  when  they  are  on  the  same  side  of 
the  meridian.  The  card  is  divided  to  IV  of  a 
which  is,  perhaps,  a  smaller  angle  than  can  be 
by  this  instrument.   (See  Simnu's  Treatise  on 

PR1SMOID.   An  imperfect  prism  ;  a  figure 
bling  a  prism,  but  not  answering  exactly  to  the 

PRI'SON.  (Fr.  prendre,  to  lake.)  Imprisonment  is 
used  in  most  clviliied  states  for  three  purposes :  for  safe 
custody  of  persons  charged  with  offences,  for  the  deten- 
tion of  debtors,  and  for  punishment ;  under  which  latter 
head  the  reformation  of  prisoners  must  be  comprehended, 
as  being  properly  only  an  adjunct  to  punishment.  The 
first  principles  or  order  seem  to  require  that  these  three 
classes  of  prisoners  should  be  kept  entirely  distinct,  and, 
If  possible,  in  separate  places  of  confinement ;  but  even 
the  former  rule  has  been  generally  very  Imperfectly  ob- 
served, while  the  latter  Is  in  roost  places  impracticable 
by  reason  of  expense.  The  alleviation  of  the  horrors  of 
imprisonment,  by  physical  improvement  of  the  condition 
of  prisoners  and  the  imparting  of  religious  instruction,  has 
been  from  very  early  times  an  object  with  philanthropists ; 
out  the  adaptation  of  Imprisonment  to  serve  the  end  of 
punishment  has  been,  comparatively  speaking,  only  very 
recently  attempted.  The  Society  oi  the  Brothers  of 
Mercy,  in  Italy,  paid  much  attention  to  the  former  sub- 
ject in  the  15th  and  ICth  centuries ;  and  the  names  of 
S.  Carlo  Borromoo  and  St.  Vincent  de  Paule  have  de- 
rived from  it  much  of  their  lustre.  But  the  earliest  in- 
stance of  a  prison  managed  on  any  principles  of  policy 
and  humanity  seems  to  be  that  of  the  Penitentiary  at 
Amsterdam,  erected  in  1506 ;  an  example  which  was  soon 
followed  by  some  of  the  German  towns,  especially  Ham- 
burg and  firemen.  In  England  it  is  well  known  that  the 
impulse  of  prison  improvement  was  first  communicated 
by  the  celebrated  Howard,  whose  sufferings,  when  taken 
by  a  privateer  and  imprisoned  at  Brest,  during  the  seven 
years  war.  are  said  to  have  first  directed  his  attention  to 
the  subject.  The  fruits  of  his  observations,  in  his  re- 
peated visits  to  most  of  the  prisons  of  Europe,  were  given 
to  the  world  partly  in  his  publications,  and  partly  on  ex- 
amination before  a  committee  of  the  House  of  Commons 
in  1774.  To  his  suggestions,  and  those  of  Jonas  Hanway, 
are  principally  owing  the  provisions  of  the  19  G.3.  c.74. 
(passed  In  1778),  truly  called  the  basis  of  succeeding 
legislation  on  the  subject.  Solitary  imprisonment  was 
then  first  Instituted.  The  works  of  Neeld  and  others, 
and  the  labours  of  the  Prison  Discipline  Society,  (founded, 
we  believe,  chiefly  by  Mr.  Fowell  Buxton.)  kept  the  at- 
tention of  the  public  fixed  on  the  subject.  In  1813,  the 
construction  or  the  Mllbank  Penitentiary  was  begun,  in- 
tended as  a  species  of  model  prison  ;  but  that  establish- 
any  errors  committed  In  Its  foundation  and 
oent,  was  long  before  it  answered  in  any 
the  views  of  iu  projectors.  Meanwhile  practical 
rement  had  proceeded  much  further  in  the  United 
of  America,  where  the  experiments  of  solitary 
•nient  and  of  association  in  silence  were  both  first 
ny  extensive  scale,  and  have  formed  the 
basis  of  two  different  systems,  which  sow  divide  the 
suffrages  of  observers.  Europe  has  in  this  matter  taken 
lessons  from  America ;  and  the  reports  of  French  visiters 
(  Messrs.  Beaumont  and  De  Tocqueville,  1834  ;  Messrs. 
De  Mets  and  Blouet,  sent  by  government,  IH37),  of  Dr. 
Jullers,  sent  from  Prussia,  and  Mr.  Crawford  from  Eng- 
land, have  contributed  largely  to  the  present  state  of 
public  opinion  on  the  subject,  in  1834,  Inspectors  were 
appointed  to  report  annually  on,  the  state  of  English  and 
Scottish  prisons, —  a  measure  which  had  been  earlier 
adopted  with  reference  to  Ireland ;  and  their  reports  may 
be  consulted  with  great  advantage,  both  with  a  view  to 
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the  actual  state  of  prisons,  and  their  prospective  reform. 
The  "  Third  Report  of  the  English  Inspector  for  tlte 
Home  District  "  (1838)  is  particularly  valuable,  from  the 
historical  sketch  it  contains,  and  from  the  comparison 
there  Instituted  between  the  separate  and  the  silent  sys- 
tems. The  chief  heads  of  improvement  In  prison  disci- 
pline which  have  been  recommended  or  introduced  since 
public  attention  was  called  to  the  subject  are,  1.  Inspec- 
tion and  control ;  2.  Classification  ;  3.  Separate  or  soli- 
tary punishment ;  4.  The  "  silent  "  or  non-Intercourse 
system  ;  5.  The  introduction  of  labour  ;  6.  Religious  and 

intellectual  instruction  I.  The  first  of  these  Is  matter 

rather  of  practical  than  theoretical  development.  The 
history  of  the  plan  originally  suggested  by  General  Ren- 
tham  and  his  brother,  the  philosopher,  which  has  formed, 
to  a  certain  extent,  the  basis  of  later  experiments,  is 
mentioned  under  the  head  Penitentiary.  2.  Claxsifl- 
cation,  under  the  English  gaol  acts  of  1823  and  1824,  has 
been  extensively  Introduced  into  prisons.  It  is  of  course 
a  great  improvement  on  the  indiscriminate  mixture  of 
prisoners  of  all  classes  and  characters  which  formerly 
prevailed  ;  but  as  a  means  of  reformation,  or  of  punish- 
ment, it  has  not  answered  the  views  once  entertained  of 
it.  And  the  reason  is  obvious  :  the  only  object  of  classi- 
fication is  the  exclusion  of  the  moral  influence  of  more 
or  less  corrupted  minds ;  but  by  no  system  of  classifica- 
tion (and  as  many  as  fifteen  classes  have  been  Introduced 
In  some  prisons)  can  this  bo  excluded.    In  every  class, 

e  of  offence, 
probably  bo 

Is  that 

system ; 


characters; 

riment  must  fall.  The  only  perfect  i 
which  constitutes  the  basis  of;  3.  The 
namely,  the  entire  separation  of  prisoners  from 
other  in  solitary  cells.  When  this  has  been  carried  to 
excess  as  a  means  of  punishment,  namely,  seclusion  by 
day  and  by  night,  without  labour,  without  employment, 
with  only  the  occasional  silent  visits  of  the  turnkey  or 
the  medical  attendant,  it  has  generally  proved  more  than 
human  nature  can  bear,  at  feast  for  any  time ;  but  se- 
parate confinement  with  labour  as  an  alleviation,  and 
with  occasional  visits  for  religious  consolation  and  in- 
struction, is  a  very  different  mode  of  treatment.  The 
separate  system  is  that  established  In  the  great  eastern 
penitentiary  of  Philadelphia,  now  in  operation  for  ten  or 
eleven  years ;  and  In  that  of  Glasgow, —  which  may  be 
mentioned  as  models  in  their  kind.  4.  The  difficulty  of 
enforcing  solitary  confinement,  in  some  American  prisons, 
seems  to  have  led  to  the  adoption  of  the  silent  system  :  of 
which  the  prison  at  Auburn,  In  Pennsylvania,  affords  the 
most  celebrated  instance.  The  prisoners  work  together 
in  the  day,  but  are  prevented  from  all  communication  :  at 
night  they  are  separate.  It  was,  we  believe,  introduced 
several  years  ago  in  the  Maison  de  Force  at  Ghent.  In 
England,  it  is  In  operation  atColdbath  Fields,  Wakefield, 
and  elsewhere.  With  respect  to  the  comparative  advan- 
tages of  the  two  systems,  the  work  of  Messrs.  Beaumont 
and  De  Tocqueville  may  be  consulted  for  an  impartial 
summary  of  evidence,  without  the  expression  of  decided 
opinion.  (Part  I.  chap.  II.  s.  3.)  The  "separate"  was 
recommended  In  1832  by  the  committee  on  secondary 
punishments  ;  and  it  advocated  by  Mr.  Crauford,  in  his 
Report  on  the  Penitentiariet  of  the  U.  S.  1837,  and  m  the 
4th  Report  above  alluded  to  ;  by  Dr.  Jullers  ;  by  Messrs. 
De  Mets  and  Blouet ;  and  by  M.  Morcau-Christophe  in 
various  works.  The  silent  system  seems  to  be  supported 
by  M.  Lucas,  De  la  Rrforme  de*  Prisons,  1836 ;  while.  In 
his  Theorie  de  f Emprisonnentent,  he  attempts  to  reconcilo 
the  two ;  by  Messrs.  Berenger  and  Gasparln  ;  and  by 
Mr.  Inspector  Williams  (4th  Report,  England  ;  Northern 
and  Eastern  Division).  The  chief  objections  to  the  se- 
parate system  are,  —  I.  As  a  punishment,  its  inequality, 
being  felt  far  more  severely  by  some  than  others ;  but  to 
this  it  may  be  answered,  that  those  who  do  feel  It  aro 
precisely  those  whom  It  Is  most  desirable  to  affect  — the 
more  depraved.  2.  Us  effects  on  the  mind  aud  passions  in 
some  respects  ;  a  very  difficult  and  delicate  subject,  and 
by  far  the  most  serious  charge  against  it.  3.  That  even  as 
a  system  of  reform,  for  which.  In  subjects  presenting  any 
prospect  of  amendment,  it  is  best  calculated,  it  is  utterly 
useless  In  short  terms  of  imprisonment.  "  Those  best 
acquainted  with  the  subject  in  the  U.  S.,"  says  Mr.  Wil- 
liams, "conceive  that  two  years'  imprisonment  are 
required  before  any  impression  can  be  made,  and  fro 
four  to  six  years  to  achieve  the  work  of  reformation 
To  the  silent  system,  its  enemies  object,— 1 . 


difficulty  of  carrying  It  into  successful  operation.  2  Its 
su  pi)f effect  in  frt*i  t*itin  if,  tleifrAtlii)  s ,  And  c vt*n  tiru  • 
ulixing  the  minds  of  prisoners,  by  its  vexatious  discipline. 
They  appeal  In  support  of  this  position  to  the  quantity  of 
punishment  (corporal,  or  by  solitary  confinement)  which 
is  required  to  carry  it  into  effect.  In  Wakefield  and 
Coldbath  Fields,  upon  this  system,  26,257  punishments 
were  inflicted  on  13,188  prisoners,  or  two  on  each  on  the 
average ;  while  in  all  England  the  proportion  was  found 
to  be  34,825  punishments  to  109,495  prisoners,  or  one  to 
two  only.   But  this  is  explained  in  some  degree,  in  the 
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At  least,  by  the  number  of  short  imprison- 
•V  With  respect  to  the  introduction  of  labour 
prison*  of  punishment,  the  chief  question  seems  to 
'hether  It  ought  to  form  part  of  the  punishment,  and 
be  of  a  vexatious  and  severe  nature;  or  whether  it 
should  be  used  as  an  alleviation  to  the  rigour  of  separate 
confinement,  •*  ■  preparation  of  the  criminal  for  re- 


be.  m 
be  of 


i  into  society.  The  former  is  the  principle  com- 
monly adopted  In  England  ;  the  ordinary  sentence,  for 
many  offences,  being  imprisonment  with  hard  labour,  and 
with  occasional  intervals  of  solitary  confinement ;  the 
treadwheel  being  the  most  common  species  of  labour. 
On  this  subject  the  reader  may  consult  the  original  article 
"  Prisons  "  in  the  Enc.  Britannica  ;  but  the  views  of  the 
author  are  somewhat  too  dogmatically  expressed.  The 
policy  and  practicability  of  making  prison  labour  payor 
contribute  largely  towards  the  maintenance  of  the  prison 
has  not  been  much  discussed  In  England ;  where,  from 
our  less  economical  habits,  the  experiment  has  hardly 
been  tried.  In  America  several  are  said  to  afford  a 
revenue  to  the  state.  (See  Messrs.  De  Beaumont  and 
Tocquevllle.)  In  Belgium  they  have  long  beeu  rendered 
very  productive ;  the  works  of  the  present  very  able  In- 
i pert  or- general ,  M.  Duepctiaux,  contain  ample  informa- 
tion on  the  subjecti  The  16th  and  17th  Reports  of  the 
Irish  Inspectors  refer  largely  to  it :  from  the  latter  it  ap- 
pears that  the  cost  of  work  has  been  more  than  repaid  by 
the  return  In  every  prison  ;  but  it  does  not  appear  clearly 
what  Is  comprehended  under  the  former  head,  and  the 
numbers  seem  not  altogether  accurate.  There  are, 
however,  serious  moral  objections  to  plant  combining 
economical  advantage  with  punishment  and  reformation. 
It  is  impossible  to  conclude  an  article  on  this  subject 
without  noticing  that  terrible  defect  in  our  institutions, 
the  want  of  any  control  over  or  provision  for  offenders 
discharged  from  prisons  ;  a  defect  which  the  abolition  of 
transportation,  without  any  substitute,  will  render  even 
more  conspicuously  injurious  than  it  has  hitherto  been. 
Most  of  the  best  modern  authorities  on  this  subject  are 
referred  to  in  the  course  of  this  article:  see  also  the  article 
"  Gefangnlss"  in  the  Conversations  Lexicon, and  the  Ger. 
man  works  mentioned  at  the  end  of  it ;  and  the  Ed.  Rev. 
voli.  xxil.  xxx.  xxxv.  xxxvi. 

The  last  prisons  act  is  the  2  &  3  Vict.  c.  M.  (1839). 
By  this  art,  separate  confinement  is  for  the  first  time 
distinguished  from  the  severer  punishment  of  solitary 
confinement.  The  justices  are  empowered  to  make  rules 
for  classification.  Ac,  subject  to  the  approval  of  the 
secretary  of  state.  According  to  the  reports  of  1830, 
1 33,31  i  persons  were  confined  in  the  prUont  of  England 
and  Wales  during  that  year  ;  of  whom  23.808  were  com- 
mitted for  trial  at  assises  and  sessions,  66,736  on  summary 
conviction. 

PRISONS,  MAMERTINR.  Certain  fearful  places  of 
confinement  In  ancient  Rome,  chiefly  intended  for  state 
prisoners.  They  were  constructed  by  Ancus  Martius  of 
large  uncontented  stones  ;  and,  from  the  specimens  of 
them  which  remain,  it  Is  difficult  to  Imagine  a  more  hor- 
rible place  for  the  confinement  of  a  human  being.  There 
were  two  apartments,  one  above  the  other,  to  which 
there  was  no  entrance  except  by  a  small  aperture  in  the 
upper  roof ;  and  a  similar  hole  in  tho  upper  floor  led  to 
the  cell  below,  there  being  no  staircase  to  either.  The 
was  27  feet  long  by  20  wide,  and  the  lower, 
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tract.  The  former  subsists  between  an  ancestor  and  hi* 
heir  ;  the  second  between  lessor  and  lessee,  tenant  for 
life  and  reversioner  created  by  the  same  instrument : 
and  privity  of  contract  between  those  who  are  parties  to 
a  contract,  which  species  of  privity  Is  personal  only. 

PRIVY  CHAMBER,  GENTLEMEN  OF  THE. 
Officers  of  the  king's  household,  instituted  by  Heart 
VII.  Their  proper  duties  arc  to  attend  the  king  and 
queen  at  court,  in  their  diversions,  progresses.  Ac. 
There  are  also  four  gentlemen  ushers 
chamber,  whose  office  is  to  wait  In  the 
her.  attend  on  the  king's  person,  and  note  j 
the  lord  chamberlain  and  vice-chambcrlain. 

PRIVY  COUNCIL.   See  Council.  P»itt. 

PRIVY  SEAL.  LORD.  The  fifth  great  officer  of. 
in  England,  who  has  the 
king,  used  to  all  grants 
they  come  to  the  great  seal. 

PRIZE.  Any  thing  captured  by  a  belligerent  using  the 
right  of  war :  in  common  language,  only  ships  thus  i 
tured,  with  the  property  taken  in  them,  are  so 
Prises  taken  in  war  are  condemned  by  the  proper  . 
cature  in  the  courts  of  the  captor*  :  such  condemnation  u 
held  to  divest  the  title  of  the  proprietor  and  confer  a  new 
ownership.  In  order  to  give  jurisdiction  to  a  court  of 
prise,  it  is  deemed  necessary,  by  the  law  of  nations,  thit 
the  property  captured  should  be  in  possession  of  iv 
I  captors  in  their  own  ports,  those  of  an  ally,  or  of  a  neutral ; 
but  no  belligerent  power  has  a  right  to  capture  in  tb* 
ports  of  a  neutral  country,  or  within  a  marine  league  of 
her  shores  ;  nor  does  a  capture  made  then  render  the  ad- 
judication valid.  Subject  to  capture  are  hostile  property, 
i.  e.  the  property  of  persons  domiciled  In  a  hostile  country, 
and  neutral  property  contraband  of  war.   See  Contba- 

RAND. 

PRO' A,  FLYING.  A  narrow  canoe  about  30  fort 
I  long  by  3  feet  wide,  used  In  the  Lad  rone  Islands.  The 
lee  side  is  flat,  being  the  mere  longitudinal  section  of  tin- 
common  form,  and  the  head  and  stem  exactly  alike.  A 
slight  frame-work  projects  several  feet  to  windwnrv4. 
bearing  a  small  block  of  wood  like  a  canoe  :  thit  float 
supports  the  vessel  from  oversetting  to  that  tide,  as  »>v 
would  otherwise  do,  and  the  frame-work  afford*  support 
for  a  weight  acting  against  the  pressure  of  the  sail.  1  he 
vessel  is  Steered  by  a  paddle  at  either  end.  and  raor.-i 
with  great  velocity,  either  backwards  or  forwards,  beiaf 
adapted  to  a  side  wind  in  running  between  two  place*. 
The  sail  is  mat,  with  a  boom,  upon  one  mast.  Proa  u 
also  the  name  for  large  boats  used  by  the  Malays,  pro- 
pelled both  by  oars  and  sails. 

PROAU'LION.    (Or.  *t».  and  au>,r,  a  kali.)    In  Ar- 
chitecture, the  same  as  vestibule  ;  which  see. 

PRO'BABII.ISM.  In  Theology  and  Ethics,  a  theory 
professed  by  some  casuistical  divines,  chiefly  of  the  Jesuit 
order,  according  to  which  It  is  lawful  to  follow  *  probat  e 
opinion  in  doubtful  points,  although  other  opinions  mar 
seem  to  the  mind  of  the  Inquirer  more  probahle.  Th"*r 
who  teach  this  doctrine  are  styled  Proba hi lists.  Tbi« 
and  the  other  tenets  of  the  once  celebrated  science  of  ca- 
suistry are  ably  touched  on  by  Mr.  Hallam,  In  vol.  hi.  of 
his  Literature  of  Europe. 
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elliptical,  was  20  by  10 ;  the  height  of  the 
former  was  14  feet,  of  the  latter  7.  None  but  persons  of 
distinction  had  the  privilege  of  occupying  these  prisons. 
PRI  VATEE'R.  A  vessel  belonging  to  one  or  more 
bug  with  a  licence  from  govern  - 
i  seise  and  plunder  the  ships  of  the 
of  granting  commissions  to  nriva- 
cral  in  tho  war  between  Spain  and 
the  revolted  Netherlands,  at  the  end  of  the  sixteenth 
extensively  made  use  of  by  the 
a  means  of  annoying  the  Spanish 
trade. 

PRI'VILEGE.  (Lat.  prlvllegiuro  :  defined  by  Cicero, 
lex  privato  hmnini  irrogata.)  In  the  ordinary  accepta- 
tion of  the  word,  a  law.  or  an  exception  from  the  com- 
mon provisions  of  law.  in  favour  of  an  individual  or  a 
body.  Privilege  is  said  to  be  personal  or  real ;  that  is. 
attached  to  the  person  only,  or  to  tho  person  in  respect 
of  a  particular  place ;  as  to  a  member  of  one  of  the 
universities,  an  officer  of  one  of  the  courts  at  Westmin- 
ster. The  privileges  chiefly  reeogniied  by  the  English 
law  are  privilege  of  parliament  {see  Parliament),  and 
the  privilege  to  sue  and  be  sued,  according  to  particular 
provisions,  allowed  to  officers  and  attendants  in  the 
courts  of  Justice. 

PRl'VITY,  In  Law,  is  a  peculiar  mutual  relation 
which  subsists  between  individuals  connected  In  various 
ways  ;  so  that,  besides  those  who  are  actually  parties  to 
a  transaction,  others  connected  with  these  parties  are 
said  to  be  privy  to  the  transaction,  and  are  bound  by  its 
consequences.  Several  sorts  of  privity  are  enumerated 
by  writers  on  law;  but  those  or  most  ordinary  occur- 
rence arc  three :  privity  of  blood,  of  estate,  and  of  con- 


rKOR  A  BI'LITY ,  rHKUKi  Uf.  A  very  extemirv 
and  important  application  of  analysis,  having  for  Its  ob- 
ject the  determination  of  the  number  of  wars  in  which  a 
future  or  uncertain  event  may  happen  or  fail,  in  order 


that  we  i 
it*  1 


an  event  in  a  particular  way,  i 
nore  ways^by  which  It  may  take  place, 

.  It  will  nc 
face.  ;  but  as  we  1 
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there  < 
aud  no  reasc 
way  rather 
thrown  up  li 
other  of  it* 
it 

which  Is  marked  two,  or  on  any 
circumstances  are  precisely  the  same  in  all  the  i 
say  the  chance  of  Its  falling  on  any  one  face  is  equal  to 
the  chance  of  its  falling  on  any  other.  Suppose,  again,  a 
die.  having  four  of  its  faces  white,  and  the  other  two 
black,  to  be  tos*ed  up.  There  are  four  ways  in  which 
the  die  may  fall  so  as  to  turn  up  a  white  face,  and  two  in 
which  it  may  turn  up  a  black  face  ;  we  therefore  say  the 
chances  of  Its  turning  up  a  white  face  are  to  the  chance*  •  f 
its  turning  up  a  black  lace  as  four  to  two.  In  ordinary 
language,  when  an  event  Is  said  to  happen  by  chance,  it 
is  merely  Implied  that  the  cause  is  unknown,  cr  cannnt 
be  certainly  appreciated. 

The  term  probable,  in  its  common  acceptation,  U  ap- 
1  plied  to  any  contingent  or  future  event,  to  denote  that  in 
!  our  judgment  the  event  is  more  likely  to  happen  than  not 
|  to  happen.  In  mathematical  language  probability  ha*  . i  de- 
finite signification.  Suppose  5  ball*  to  be  placed  in  an  ura, 
3  of  them  white,  and  2  black;  and.  one  of  them  being  dmn 
<  out  at  random,  let  it  be  proposed  to  assign  a  meatur  ••  of 
I  the  probability  of  its  being  a  white  or  a  black  ball.  In  tl>» 
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•fu*  ch*nces  ln  3  of  which  are  in  favour 
of  a  white  ba  l.  and  2  in  farour  of  a  black.  The  proba- 
bility of  drawing  at  the  first  trial  any  particular  ball  will 
evidently  be  represented  by  the  fraction  J ;  hence  the 
probability  of  drawing  a  white  ball  it  and  the  proba- 
bility of  drawing  a  black  ball  |.  Now  It  it  obvious  that 
the  absolute  number  of  balls  in  the  urn  wilt  not  affect  the 
EC*?!  ff00*0"11**.  »°  lo»ga«  the  proportion  of  white  to 


-  _  —  -  —  r-  v«w«niMva,  wm  us  III 

black  ball*  remains  unaltered.  Suppose,  for  example  the 

Btt  fijjft  teasft to  wh,ch 

n,  V  fC.k.;  lhe  riSS""*  g  drawlnK  *  wh'tc  ball  at 
the  flrst  trial  must  still  remain  the  same,  there  belnit 

fiTJ^r  \Ch^n  ln^*;our  of  a  whU«  0411  for  every  *  «* 
favour  of  a  black.  Whatever,  therefore,  the  number  of 
ball,  in  the  urn  may  be,  the  probability  of  drawing  one 
of  a  particular  colour  must  remain  the  same  so  lotia  us 
the  ratio  of  the  number  of  ball,  of  that  coiour  tHhc 
w  hole  number  in  the  urn  remains  unaltered.  Hence,  we 
«r?we  3!  IfoU1ow,n* definition,  which  is.  in  fact,  the  basis 
t>f  the  whole  doctrine  of  probabilities :  — 

.  I!^eKProb*?bilU/  0,9  occurrence  of  any  event  is  mea- 
sured by  a  fraction,  the  numerator  of  which  expresses 
JlZH,U,J2  S.Z  chanc,*»  favourable  to  the  occurrence  of  the 
event,  and  the  denominator  the  whole  number  of  chances 
favourable  and  unfavourable. 

This  fraction  is  called  the  mathematical  probability. 
1      important  to  remark,  that  all  the  chances  are  con- 
as  equal ;  for  example,  that,  in  drawing  a  ball 
le  urn,  anj  one  ball  has  the  same  chance  of  beina 
i  as  any  other.  * 
'  contingent  event  gives  rise  to  two  opposite  pro- 
-one,  that  the  event  will  happen ;  the  other, 

.  not ;  and  the  sum  of  these  probabilities  is 

always  equal  to  unity.  Thus,  in  the  preceding  example, 
the  probability  that  a  white  bail  will  be  drawn  from  the 
urn  la  },  and  the  probability  that  a  black  ball  will  be  drawn 
(f.  e.  that  a  white  ball  will  not  he  drawn)  Is  I ;  and  \  +  f 
"I"1-  In  general,  let  m  denote  the  number  of  chances 
favourable  to  an  event,  and  it  the  number  of  unfavourable 
-"•a* ;  then,  the  whole  number  of  chances,  or  ways  in 
I  the  event  can  happen  or  fail,  being  m+n,  the  pro- 


thc  first  throw  is  f ;  and  the  probability  that  It  will  not 
be  th  rown  at  the  second  also  i :  hence,  by  the  former  rule 
the  probability  that  it  will  not  be  thrown  at  cither  throw 

H  *  I*  i    Thla  *****  to      the  Probability  thi 
WW  be  thrown  both  times,  docs  not  rive  th*  mm 
to  unity,  for  there  are  still  two  cases  to  be  taken  acco 
or.   Ace  may  be  thrown  at  the  first  throw,  and  not  at  th.> 
second  j  or  ace  may  not  be  thrown  at  the     ,, throwbu! 

'  "  Pand*uXi "^^•'•S 


Every  contin 
babilities, — one 
that  it  will  nol 


will  _ 

«  +  *» 
,  and  the  sum  of  these 

tn  +  n 

-J  ta  1.    Hence,  if  p  denote  the  probability  of 
the  occurrence  of  any  event,  the  probability  that  it  will 
1  —  ».  For  initancc.  let  p  =  the  probability 


torn  up  at  the  first  throw  Is  |.'  and  that  it  will  not  turn 

up  at  the  second  throw  | ;  hence  the  probability  that  It 

will  turn  up  at  the  first,  and  not  at  the  second,  is  '  x  I 

■       The  probability  that  It  will  not  turn  at  the  first! 

but  turn  up  at  the  second,  is  ixl  =  A;  .„d  the  sum  of 

fumfe^;  t0  the  IUm  °,  the  ProbXilitie.  of  the  two 
In  ^lr^T  '  V^"'1  to  unity.    A  distinct 

'   n  °/  the  different  suppositions  that  may  be 

oTtS,H1,°mWrt  10  »*n  successive  throw. 
<  f  the  same  die.  will  render  this  reasoning  more  obvious. 
I  he  event  can  happen  only  in  one  of  four  wars  which 
with  their  respective  probabilities,  are  a.  foUo« :  1 

1.  Ace  at  both  throws,  probability  «,  J. 

2.  Ace  at  neither  throw,  probability  =  | 
».  Ace  at  first,  not  at  second,  probability  =  S 
4.  Ace  at  second,  not  at  first,  probability  ->  A 

And  the  sum  of  these  fraction,  is  M  -  | . 

This  reasoning  may  be  rendered  general.  Suppose  m 
-  the  number  of  white  balls  in  an  urn.  and  n  ~  the 

vl.b'2ck  ^  !U.,n. the  ,amc  um-        »"»t  when  a 
ball  has  been  drawn  it  is  immediately  replaced  in  the  urn 
so  that  at  each  trial  the  whole  number  of  chances  It  m  +  n' 
Let  p  =  the  probability  of  drawing  a  white  ball  on  anv 
trial,  and  q  =  the  probability  of  drawing  a  black  ball ; 

we  have  then  p  =  ■  m    ,  and  a  — 
m  +  n'  q 

us  consider  the  probabilities  of  the 
events  that  may  happen  on  two  trials. 

The  only  possible  ways  in  which  the  balls  ca 


a  individual  of  a  given  age  will  live  over  one  year-; 
—  s»  is  the  probability  that  he  will  not  live  over  the 
*  he  will  be  dead  within  the  year.  As  the  in- 
*'  either  be  alive  or  dead,  the  sum  of  the 
probabilities  must  necessarily  amount  to  certainty,  which 
is  represented  by  unity,  and  hence  the  probability  of  any 
contingent  event  Is  always  a  fraction  less  than  unity. 

Probability  qf  simultaneous  Events.— The  probability 
of  the  simultaneous  occurrence  of  several  independent 
events  is  calculated  as  follows :  —  Let  It  be  required,  for 
example,  to  determine  the  probability  of  throwing  aces 
with  two  dice.  Let  the  dice  be  called  respectively  A  and 
B.  The  probability  that  A  will  turn  up  ace  is  i  ;  and  if  a 
I*?r*on  were  to  purchase  the  chance  of  receiving  a  sum 
of  36/.  on  the  occurrence  of  this  event  alone,  the  proper 
sum  he  ought  to  pay  for  the  chance  is  61.  But,  if  the 
sum  is  to  be  received  only  on  condition  of  A  and  B  both 
turning  up  ace,  the  above  probability  will  only  be  beneficial 
to  him  provided  B  also  turns  up  ace.  Now.  the  proba- 
bility of  this  event  is  likewise  ^  ;  therefore,  the  probability 
of  receiving  the  sum  is  £  of  J,  that  is  JL  and  the  price  to 
be  paid  for  the  chance  is  1  of  6/.,  that  Is,  * 

The  same  reasoning  may  be  applied 
of  independent  events  ;  and  the  conclusi 
fectly  general,  may  be  expressed  by  the  following  rule:  — 
"  The  probability  of  the  occurrence  of  several  independent 
events  is  obtained  by  multiplying  together  their  separate 
probabilities.  Thus,  let  p  denote  the  probability  of  in 
event  A,  q  that  of  an  event  H,  r  that  of  an  event  C.  Ac. ; 
then  the  probability  of  the  joint  occurrence  of  those 
events  i.  expressed  by  the  continued  product  p  q  r,  Ac. 

Probability  of  successive  Events  The  probability  of 

the  successive  recurrence  of  the  same  or  different  events 
is  determined  precisely  in  the  same  manner.  For  ex- 
ample, let  the,  probability  be  required  of  throwing  ace 
twice  successively  with  the  same  die.  The  probability 
of  ace  turning  up  at  the  first  throw  is  |,  and  at  the  se- 
cond i ;  the  probability  of  ace  turning  up  at  both  throws 
is  therefore  k  of  i  =-  ...  Hence  the  probability  that 
ace  will  not  turn  up  betA  at  the  flrst  and  second  throw 
■  1  —  ■  ~  !5-  Th,J  Iast  probability,  it  is  necessary  to 
remark.  Is  quite  distinct  from  the  probability  that  ace 
will  not  turn  up  In  either  throw,  and  which  Is  found 
thus -The  probability  that  ace  will  not  be  thrown  at 


1/. 

to  any  number 
n.  which  is  per 


I    J-  mm  ii    1 1  icr     Dill  IS 

in  two  successive  trials  are  these  four :  — 
1.  First  white,  second  white ;  probability  «a  p  x  p  mm  »»  • 

3.  First  white,  second  black  ;  probability  =  p  x  L  «. 
8.  First  black,  second  white;  probability  «=  Q  x  o=  „„'. 

4.  First  black,  second  black ;  probability -zqxq^qf' 
Adding  together  these  probabilities,  we  get 

p»  +  2pq  +  q1ss(p  +  q)it 
and  the  sum  is  equal  to  unity,  as  will  be  evident  bv  sub. 
stltuting  for  p  and  q  their  value*  in  terms  of  m  and  n 

It  thu.  appear,  that  the  probabilities  of  all  the  different 
combinations  that  can  be  formed  in  two  trials  are  re 
.pectively  given  by  the  development  of  the  binomial 
(P  t  ^ U  74?  08  ob«erved  that  the  term  ipq  Ki ve»  the 
probability  of  drawing  a  ball  of  each  colour  in 
trials  without  distinction  of  order  \  that  Is,  the ' 
may  be  drawn  either  at  the  first  or  second' trial 

Now.  let  the  number  of  trials,  instead  of  belli*  two  bo 
Increased  to  any  number  u  :  the  probabilities  of  the  dif 
ferent  combinations  will  be  given  by  the  development  of 
the  binomial  (p  +  q)n.   This  development  is 


+  i  •  2  r*  77T. — *  s*—*r+*c. 

Z&Am&S  1"  '"^testhe  probability  of  drawing  a 
Z  k^I ItU&Sl the  "  triJ*,•• or  that  a"  ^e  balls  drawn 
LbCiu  h'te/  *econd  tenn  «p«-i  q  denote*  the 

ErifT ?! \yri°  dra»'"ir«  -  >  *bito  ball,  and  one  black 
Sir  tt-  h      h,n  ™hoUlr.eg5,rd  to  lh*  order  •  f,at  '*  to 

sj(si-  !)(■-■  a)  (u-i  +  1) 

1.2.    3    9  -P—T 

gives  the  probability  that  In  «  trials  ■  —  m  white  balls 
will  be  drawn,  and  v  black  balls,  without  distinction  of 
order.  If  the  probability  of  drawing  the  Uill  In  a  deter- 
minate order  of  succession  were  required  ;  for  instance  If 
it  were  required  to  determine  the  probability  of  drawine 
^""••^L1*  53114  »uccessivcly.  and  then  /black  ball  • 
the  coefficient  of  the  term  must  be  suppressed  arid  the 
probability  becomes  p«-v  «v.  vv 

The  pracUcal  question  that  most  frequently  arises  Is. 
not  to  determine  the  probability  of  the  ?epetitions  of  an 
n J"?  °r„?r'  0,11  ^e  probability  that  the 

HmTt      T»rep^tl0a'  WUI  or  not  exceed  a  certain 

»  r  .\  !•  lh,c  Preceding  example,  suppose  it 
^required  to  assign  the  probability  that  not  fewer 

f?  .  Tl.  whlte  balls  will  be  drawn  in  si  trial. ;  it  is 

w*  whUc  ballsfi7he^™n  ,Ve*        Probahi,Ur  of 
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PROBABILITY,  THEORY  OF. 

•s  —  1  white  balls,  and  to  on,  and  as  each  of  these  com- 
binations satisfies  the  condition,  the  required  probability 
will  be  found  by  taking  the  sum  of  all  the  terms  of  the 
i»t  of  (p  +  9)«  from  the  first  to  that  In  which 
p*  tf  appear*,  both  inclusive.  As  an  ex- 
let  ft  be  required  to  determine  the  probability  of 
at  least  twice  in  four  throws  of  the  same 
die.  Here  we  hare  p  «=  I.  q  =  4,  u  =»  4,  and  u  —  v  a  2, 
whence  r  2.  Now  the  development  of  (p  +  ?)*  to  the 
term  in  which  P*Q*  occurs  is  p*  +  4  p3  f  +  ♦»*>*  j',  which, 
on  substituting  for  n  and  q  their  value*,  becomes  (»)'  + 

171 
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Again,  suppose  the  question  were  to  assign  the  proba- 
bility of  throwing  ace  at  least  oner  in  four  trials,  we  should 
have  u  —  r  =  1,  and  therefore  ••  =  .'!.  Now  the  term  of 
the  development  of  (j»  +  </ 1 1  in  which  />  7  occurs  is  the 
fourth,  or  last  but  one ;  the  sum  of  the  first  four  terms, 
therefore,  gives  the  required  probability.  But  the  cal- 
culation of  this  sum  is  easy  ;  for,  since  the  sum  of  all  the 
i  is  (p  +  f  )<  -  1,  and  the  last  term  U  q*,  the  sura  of 

Probability  arrived  from  Experience  in  what  pre- 
cedes it  has  been  supposed  that  the  number  of  ways  In 
which  an  event  can  arrive  are  known  d  priori ;  but  It 
may  happen,  and  indeed  docs  happen,  in  the  greater 
number  of  the  most  important  questions  to  which  the 
calculus  of  probabilities  is  applied,  that  the  number  of 
chances  favourable  and  unfavourable  to  the  occurrence 
of  any  particular  event  Is  unknown,  and  that  the  ratio  of 
the  one  to  the  other  can  only  be  inferred  from  consider- 
ing the  ways  in  which  the  event  has  been  observed  al- 
ready to  happen.  Recurring  to  the  case  of  the  urn,  —  let 
us  suppose  toe  urn  to  contain  a  certain  number  of  balls 
of  different  colours ;  but  that  the  number  of  each  colour 
is  unknown,  and  that,  from  having  observed  the  result 
of  several  trials,  we  have  to  determine  the  probability  of 
drawing  a  ball  of  a  particular  colour  at  the  next  trial. 
The  method  of  proceeding  is  as  follows :  —  Taking  a 
simple  case  ;  suppose  the  urn  to  contain  only  four  balls, 
of  two  colours,  white  and  black,  and  that  on  four  suc- 
cessive trials  (the  ball  drawn  being  in  each  case  replaced 
in  the  urn)  three  white  balls  and  one  black  have  been 
drawn.  Three  hypotheses  may  be  formed  respecting  the 
number  of  balls  of  each  colour  in  the  urn;  and  if  pa 
the  probability  of  drawing  a  white  ball,  and  q  —  that  of 
drawing  a  black  ball,  on  any  hypothesis,  the  three  hy- 
potheses, with  the  corresponding  values  of  p  and  q,  will 
be  as  under,  via. :  — 

1.  s  white,  1  black,  p  =  |.  q 

2.  2  white,  2  black,  p  —  \,  q  —  , 

3.  1  white,  3  black,  »  =  $,</  =  $. 
Now,  on  calculating  from  each  of  these  hypotb 

the  probability  of  the  event  observed,  namely,  of  draw- 
ing throe  white  balls  and  one  black  in  four  trials,  which 
probability,  by  what  was  shown  above,  is  expressed  by 
4  p*  q,  we  have, 

by  1st  hypothesis,  4  p*  q  =  |{. 
by  2d  hypothesis,  4 =  & 
by  3d  hypothesis,  4  p*  q  «=  fa. 

The  numerators  of  these  fractions,  which  represent  the 
relative  probabilities  of  the  event  which  has  happened 
on  each  of  the  hypotheses,  may  be  considered  as  giving 
the  relative  probabilities  of  the  hypotheses  as  to  the  causes 
of  the  event!  or  to  the  state  of  the  urn  by  which  the  event 
was  determined;  and,  as  one  or  other  of  these  hypo- 
theses ramt  necessarily  be  true,  the  sum  of  their  proba- 
bilities roust  be  unltv ;  whence  the  probability  of  each 
hypothesis  is  respectively 

M  % 

This  result  may  be  expressed  generally  as  follows :  — 
The  probabilities  or  the  different  hypotheses  are  found 
by  dividing  the  probability  of  tho  event  which  has  been 
observed  calculated  according  to  each  hypothesis  by 
the  sum  of  its  probabilities  calculated  on  all  the  hypo- 


Now.  in  order  to  find  the  probability  of  drawing  a 
white  ball  at  the  next  trial,  we  may  reason  in  this  man- 
ner :  —  If  the  first  hypothesis  be  true,  the  chance  of 
drawing  a  white  ball  is  f,  and  the  probability  of  the  hy- 
pothesis being  true  is  ;  therefore  the  compound  pro. 
babtlity  of  both  hypothesis  and  event  Is  \  x  ft  «  Jft-  " 
the  second  hypothesis  be  true,  the  protwbillty  of  drawing 
a  white  ball  Is  f ,  and  the  probability  of  the  hypothesis  Is 
II ;  therefore  the  compound  probability  Is  |  X  \\  -  ft. 
If  the  third  hypothesis  be  true,  the  chance  of  drawing  n 
white  ball  Is  i,  and  the  probability  of  the  hypothesis  is 
increioro  inc  joint  probability  or  tnc 


vi    iii*     r  \  >  v  .uiuuurvj  m.tun 

P .  /»'.  P">  P"'»  &c. ;  theo  the  p 
is  A  p  +  A'  p'  +  h"p"  +  A"'p" 
The  preceding  example*  will 


PROBABLE  ERROR. 

of  the  event  arising  Is  \  x  f6  =  y$r 
together  these  partial  probabilities,  the  whole  probability 
of  drawing  a  white  ball  at  a  future  trial  is  yV|  +  $ 

+  lit  =  I  fit- 
In  like  manner,  the 
at  a  future  trial  is 

And  the  sum  of  the  two  probabilities!*  1.  as  it  ought 
be,  since  the  ball  must  necessarily  be  white  or  black. 

The  method  of  proceeding  which  has  been  followed  in 
this  particular  case  is  quite  general,  and  applicable  to  all 
cases  where  it  h  required  to  compute  the  probabditie*  of 
events  depending  on  cause*  not  known  d  priori,  but  onlv 
inferred  from  experience.  It  may  be  stated  generally  as 
follows :  _  Let  c,  tf,  c",  c*",  Ac  be  so  many  Independent 
ises  (or  hypotheses),  each  of  which  may  give  rise  to 
event  E  ;  and  let  the  probabilities  of  the  existence  o: 
ses  be  respectively  A,  A'.  A",  *V",  Ac,  and  thow 
or  the  events  calculated  according  to  each  hjiK*}i«-i>. 

probability  of  .the  event  I 
&c. 

preceding  examples  w'ill  suffice  to  give  some  idei 
of  the  manner  in  which  the  probability  of  the  occurrence 
or  failure  of  events  depending  on  chance  is  submitted  to 
numerical  estimation  ;  but  for  the  methods  of  apph/ia& 
the  calculus  in  particular  cases,  and  especially  when  the 
formula*  involve  high  numbers,  and  the  ordinary  pro- 
cesses of  arithmetic  become  unavailable,  reference  romt 
be  made  to  works  specially  devoted  to  the  subject,  a  lut 
or  which  is  given  at  the  end  or  this  article. 

The  calculus  of  probabilities  hail  Its  origin  in  the  spe- 
culations of  Pascal,  Fermat,  Huygcns,  and  other  eminent 
mathematicians  of  the  17th  century.  It  was  first  applied 
to  the  solution  of  questions  connected  with  pinio  * : 
chance ;  but  it  has  since,  by  the  researches  of  James  Ber- 
noulli, Montmort,  Demoivrc,  IV  Alero  be  rt,  Simpson.  Con- 
dorcet,  Lagrange,  La  Place,  Poisson,  and  others,  becnsr.c 
one  of  the  most  interesting  branches  or  mathematics,  and 
been  applied  with  equal  success  and  advantage  to  nume- 
rous important  question*  belonging  to  natural  and  political 
philosophy.  One  or  it*  most  familiar  and  useful  appli- 
cations is  to  the  subject  of  annuities,  assurances,  rever- 
sions, and  other  interest*  depending  on  the  average  dura- 
tion of  human  life,  and  the  expectation  of  the  continuance 
or  survivorship  of  lives  of  given  ages.  {See  Amncsty.  Ex- 
pectation or  Lip k.)  Another  Important  application  is 
to  determine  the  most  probable  mean,  or  average.  of  a 
great  number  or  observations  ;  and  hence  its  utilitv  in 
many  cases  or  practical  astronomy  and  general  phy  sics. 
(See  Pkobablb  Exxor.)  Condorcet  has  applied  tt  (a 
determine  the  value  or  testimony,  the  verdicU  or  jurie*. 
and  the  best  mode  or  constituting  tribunal*,  and  of  col- 
lecting vote*  in  elections.  lu  such  applications,  tt  it 
true,  assumption*  more  or  leu  arbitrary  must  be  ad- 
mitted, and  great  uncertainty  will  always  atta< 
suits  which  are  influenced  by  human  will  Or 
nevertheless,  the  knowledge  derived  from  an 
and  systematic  analysis  or  the  circumstaiM 
and  or  the  consequences  or  their  various  eombi 
affords  important  aid  In  guiding  our  j 
may  be  of  great  use  In  the  practical  affairs  of  life. 

The  following  arc  the  principal  works  on  the  subject  - 
Montmort.  Analyse  des  Jen*  de  llatard  (1st  edit.  170>; 
2d,  1713) ;  Bernoulli.  Art  Cvnjectandi,  1713  ;  I>e  Moivre. 
Doctrine  of  Chances  ( 1st  edit.  1718 ;  3d,  greatly  enlarged, 
1785)  ;  Simpson,  Laws  of  Chance,  1740 ;  Condorcvt. 
Essai  sttr  r  Application  de  f  Analyse  u  la  Probabtliti  tin 
Decisions  reiiaues  a  la  1'luraltti  des  f  ois,  1 7HS  ;  L^s  Place 
Theorie  Analytique  des  Probabilites,  3d  edit.  1H20  ;  Poi- 
son, Recherchcs  stsr  la  Probabiliti  des  Jugcmens,  1K.T7  ; 
the  article  in  the  Encyc.  Metropol.  by  Professor  1>«  Mor- 

Sin,  and  that  in  the  Encyc.  BriL  by  Mr.  Gallomav 
rhich  is  published  separately).  For  elementary  works 
e  reader  may  be  referred  to  Simpson's  Late*  of  Chanee, 
and  Lacroie's  Traite  Eltmentaire,  kc. ;  and  fur  an  ex  - 
planation  of  the  objects  and  results  or  the  science,  without 
mathematical  investigation,  to  Professor  De  Morgan  » 
Essay  on  Probabilities,  and  on  their  Application  to  J.  •'' 
Contingencies  and  Insurance  Offices,  in  the  Cabinet  l  y- 
cloptcdia. 

PRO'BABLE  ERROR.  In  Astronomy  and  Physics 
when  the  value  of  any  quantity  or  element,  as  the  decim- 
ation of  a  star,  the  Latitude  of  a  place,  the  specific  pri- 
vity of  a  bodv,  Ac.,  has  been  determined  by  means  ot  a 
no  :i  i  her  of  independent  observations,  each  liable  to  *  small 
amount  or  error,  the  determination  (In  whatever  way  it 
mav  have  been  deduced  from  the  observations)  will  also 
be  liable  to  some  uncertainty  ;  and  the  probable  error  is 
the  quantity,  which  is  such  that  there  is  the  same  proba- 
bility of  the  difference  between  the  detcrmi nation  aui 
the  true  absolute  value  of  the  thing  to  be  de terrnintd 
exceeding  or  falling  short  of  it.  Thus,  if  twenty  mea- 
surements of  an  angle  have  been  made  with  the  tbcodi>- 
lite,  and  the  arithmetical  mean  or  average  of  the 
gives  ago  27'  13"  j  and  if  it  be  an 
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PROBANG. 

error  of  this  result  (either  in  excess  or  defect)  U  leu 
than  2  seconds,  or  greater  than  2  seconds,  then  the  pro- 
bable error  of  the  determination  is  2  seconds.  The  me- 
thod of  comparing  the  probable  error,  which  is  deduced 
from  the  theory  of  probability,  is  as  follows :  —  Let  t,  P,  t", 
Ac.  be  t  he  »»6f erred  values,  A  the  number  of  observations, 
us  the  average  value  ( r.  e.  the  sum  of  the  observed  values 
divided  by  number  of  observations);  then  If  we  call 
/  —  m  the  error  of  the  observation  /.  and  2  (  /  —  w»)J  the 
sura  of  the  squares  of  the  errors  of  all  the  observations, 

k/^  f/— Wf)' 

the  probable  error  is  674480  x  ^—  L 

square  root  of  the  sum  of  the  squares  of  the  errors,  di- 
vided by  the  number  of  observations,  and  multiplied  by 
the  decimal  •6744*9. 

It  ia  frequently  convenient  to  compute  the  probable 
error  of  a  result  from  another  function,  which  is  called 
the  wctght.  The  weight  Is  the  square  of  the  number  of 
observation*  divided  by  twice  the  sum  of  the  squares  of 
the  errors  ;  and  the  probable  error  is  '476936  divided  by 
the  square  root  of  the  weight.  This  definition  agrees 
with  the  former,  for  674489 •=  -476936  x 

PROBANG.  A  flexible  piece  of  whalebone  with  a  ball 
of  sponge  attached  to  Its  extremity,  for  the  purpose  of 
removing  obstructions  in  the  cesophagus. 

PRO'BATE  OF  TESTAMENTS.  In  Law,  the  ex* 
hlbiting  and  proving  wills  and  testament*  before  the  ec- 
clesiastical judge  delegated  by  the  ordinary  of  the  place 
where  the  party  dies.  It  is  done  by  granting  letters  tes- 
tamentary to  the  executor  under  seal  of  the  court  ;  and 
such  probate  Is  evidence  in  questions  relating  to  the  per- 
sonal estates. 

PROBE.  ( Lat.  probo,  /  try.)  A  surgical  instrument, 
generally  made  of  silver  wire,  rounded  at  one  end,  and 
pointed  at  the  other,  for  the  purpose  or  examining 
wounds. 

PROBLEM.    In  Geometry,  a  proposition  requiring 
operation  to  be  performed  or  construction  to  be 
ted ;  such  as  to  bisect  a  line,  to  describe  a  circle 
through  three  given  points.  In  algebra,  u  problem 
truth  to  be  investigated,  or  dls- 


FROBOSC1D1ANS.  Proboscidia.  ( 
■*»*.)  The  name  of  a  family  of  Farhyt 
tal*.  including  those  which  have  the 


PROBO'SCIS,  In  Mammalogy,  signifies  the  prehen- 
snie  organ  formed  by  a  prolongation  of  the  nose,  of  which 
the  trunk  of  the  elephant  is  an  example.  In  Entomo- 
logy, the  oral  instrument  of  the  Diptera  is  so  called,  in 
which  the  ordinary  trophi  are  replaced  by  an  ex-artl- 
culate  sheath,  terminated  by  a  pair  of  tumid  lobes 
(label la),  and  containing  one  or  more  lancet-shaped 
instruments  (scapella),  covered  by  a  valve.  In  Mala- 
cology, the  same  term  is  applied  to  the  tongue  of  certain 
Gastropods,  when  it  is  so  lone  as  to  be  capable  of  being 
protruded  for  some  distance  from  the  mouth  ;  In  which  I 
case  it  i*  generally  organised  at  the  extremity  for  the 
purpose  of  boring  the  shells  of  other  tcstarea,  and  of 
destroying  by  suction  the  soft  parts  of  the  inhabitant. 

PROCEDE'NDO  (or  Procedendo  in  Loqueld).  A  writ 
which  lies  where  an  action  has  been  removed  from  an  in- 
ferior to  a  superior  jurisdiction,  and  it  does  not  appear  to 
the  court  that  the  congestion  on  which  the  removal 
took  place  was  sufficiently  proved  to  send  the  cause  back  | 
to  the  inferior  court  for  further  proceeding. 

Procedendo  ad  Judicium.  A  writ  which  issues  out  of  the 
court  of  chancery,  commanding  inferior  courts  to  proceed 
to  judgment  where  it  has  been  unjustly  delayed. 

PROCELLA'RIA.  ( Lat.  procella,  a  storm. )  A  Lln- 
nsean  genus  of  w  eb-footed  birds,  now  the  type  of  a  family 
of  the  I  Ajugipentutte  Palmipedes  in  the  system  of  Cuvier, 
characterised  by  the  beak  being  hooked  at  the  tip,  with 
Its  extremity  appearing  as  though  a  piece  had  been  ar- 
ticulated to  the  rest ;  the  nostrils  are  uolted  to  form  a 
tube,  which  lies  along  the  back  of  the  upper  mandible  ; 
and  their  feet,  instead  of  a  back  toe,  have  merely  a  claw 
implanted  in  the  heel.  Those  species  in  which  the  lower 
"  le  Is  truncated  belong  to  the  true  ProceUarut. 
smaller  species,  with  a  shorter  bill,  rather  longer 
1  black  plumage,  commonly  called  Storm-birds, 
Carey's  chickens,  are  associated  under  the 
I  halastidroma.  The  ProceUarut  range 
seas  at  tbe  greatest  distance  from  land, 
i  of  Petrel,  which  Is  a  diminutive  of  Peter, 
applied  to  them  from  their  habit  of  walking  on 
the  waves,  which  they  do  with  the  assistance  of  their 
wings. 

PRO'CRSS,  In  the  language  of  English  Common  Law, 


is  used  in  two  senses :  to  signify  the  whole  proceeding* 
in  an  action  or  prosecution ;  and  to  signify  the  means 
whereby  the  defendant  in  an  action  is  compelled  to  ap- 

at 


pear  In  court.  When  actions  were 
writ  {see  PtaaniKO).  original 
was  founded  on  that  writ,  coini 
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PROCTORS. 

of  attachment,  &c.  Mesne,  or  intermediate  process,  was, 
properly  speaking,  such  process  as  •issued  pending  the 
writ  on  some  collateral  or  interlocutory  matter ;  as  to 
summon  juries  or  witnesses.  But  in  popular  language 
it  was  taken  to  signify  the  whole  process,  from  the  com- 
mencement of  the  suit,  before  the  final  process  which 
ended  it  Thus  a  defendant  was  said  to  be  arrested  on 
mesne  process,  i.e.  on  a  writ  of  capias  issued  pending 
the  suit.  This  was  done  originally  when  the  defendant, 
being  summoned  or  attached,  neglected  to  appear  or  made 
default.  In  course  of  time,  by  a  legal  fiction,  the  sum- 
mons and  neglect  were  supposed ,-  and  the  writ  of  capias 
became  the  commencement  of  the  proceedings,  to  which 
the  term  mesne  process  was  still,  inaccurately,  applied. 
Tbe  term  mesne  process  Is  now  commonly  applied  to  the 
writ  of  summons,  which  Is  the  Instrument  now  in  use 
for  commencing  personal  actions.  Thus  tbe  popular  In- 
accuracy of  language  is  retained.  Final  process  is  the 
writ  of  execution  used  to  carry  the  judgment  into  effect. 
In  ordinary  language,  the  regular  proceedings  of  every 
court  of  judicature  in  a  suit  arc  called  its  process. 

PROCE'S  VERBAL.  In  tbe  language  of  French  ju- 
risprudence, an  authentic  written  minute  or  report  of  an 
official  act  or  proceeding,  or  statement  of  facts.  Tbe 
term  Is  also  used  to  signify  minutes  drawn  up  by  a  secretary 
or  other  officer  of  the  proceedings  of  an  assembly. 

PROCLAMATION.  Public  notice  given  by  the  king 
to  his  subjects.  (See  King,  Peivy  Council.)  The 
power  of  issuing  proclamations  Is  a  branch  of  the  king's 
prerogative,  and  vested  in  him  alone.  They  have  a  binding 
force  on  the  subject.  In  so  far  as  they  are  grounded  on 
and  enforce  the  laws  of  the  realm.  They  may  be  said  to 
be  of  two  sorts:  the  one,  enforcing  an  actually  existing 
law  by  giving  It  a  particular  application  of  time,  place, 
and  circumstance;  the  other,  exercising  an  extraordinary 
power  vested  in  the  king,  which  until  so  exercised  is 
dormant :  as  a  proclamation  to  prohibit  any  subject  from 
leaving  the  realm  during  a  certain  time.  Proclamations 
must  be  under  the  great  seal.  By  31  H.  8.  c.  8.  it  was 
enacted  that  the  king's  proclamati 
force  of  law  ;  an  enactment  which,  while  it  b* 
in  cfTect,  make  a  complete  revolution  in  the 
of  this  country.  It  was,  however, 
afterwards  by  1  E.  6.  c.  12.  Nevertheless.  In  later  times, 
it  w  as  held  by  crown  lawyers,  that  the  king  might  suspend 
with  m*  tfxlftwiisif  ls»w  iti  favour  of  i)Ar»iciil*»p 
es.  But  by  1  W .  &  M.  stat.  i.  c.  X.  it  is  de- 
clared that  no  such  power  exists. 

PROCO'NSUL.  Originally  an  officer  Invested  with 
consular  command  without  the  office.  Thus,  a  consul 
sometimes  had  his  command  prolonged  to  him  after  his 

?ar  of  magistracy  had  ceased,  with  the  title  of  proconsul, 
he  provinces  which  at  first  were  governed  by  pretors 
were,  for  the  most  part,  subsequently  put  under  proconsuls 
and  proprietors,  who  were  at  first  especially  appointed  at 
the  Comitia  Tributa  ;  but  afterwards,  by  the  Sempronean 
law,  entered  on  their  provincial  jurisdictions  forthwith,  on 
the  expiration  of  their  year  of  consulship  or  prsrtor»hlp. 
The  office  w  as  properly  annual ;  but  it  might  be  prolonged, 
as  was  done  In  Hie  case  of  Csxsar.  In  the  time  of  the  re- 
public the  proconsul  held  the  military  command  as  well 
as  the  civil  jurisdiction  of  his  province,  and  accordingly 
had  about  him  a  large  staff  of  officers,  as  the  lieutenants 
or  legati.  prefects,  ic.  But  Augustus,  on  assuming  the 
chief  power  In  the  state,  remodelled  the  system  by  *  new 
partition  of  the  provinces,  and  by  separating  the  civil 
jurisdiction,  which  was  left  the  proconsul,  from  the  mili- 
tary command.  Under  tbe  emperors,  the  proconsul*  and 
propretors  were  thus  distinguished  ;  the  former  being  ap- 
pointed to  the  provinces  under  the  especial  superintend- 
ence of  the  senate,  the  latter  to  those  which  tbe  emperor 
held. 

PROCRU'STES.  In  Mythology,  a  famous  robber  of 
ancient  Greece,  who  tortured  his  victims  by  placing  them 
on  an  Iron  bed,  which  their  stature  was  made  to  fit  by 
stretching  or  mutilating  them  so  as  to  suit  Its  dimen- 
sions ;  whence  the  well-known  metaphorical  expression, 
the  bat  of  Procrustes.  He  was  killed  by  Theseus  near 
llermione,  in  Argolis.  According  to  a  recent  critic  ( licit  - 
tiger),  Procrustes,  Sinls,  Phllyocamptes,  &c.  were  all 
different  names  for  one  real  or  fabulous  robber,  derived 
from  the  different  kinds  of  violence  applied  by  him  to 
travellers. 

PRO'CTOR-  (Lat. procurator.)  In  Ecclesiastical  Law, 
he  who  undertakes  for  his  fee  to  manage  a  cause  in  the  ec- 
clesiastical or  civil  court,  being  duly  admitted  under  53 
G.3.  c.  1*7.,  exercising  the  same  office  which  Is  performed 
by  attorneys  and  solicitors  in  courts  of  common  law  and 
equity. 

PROCTORS.  In  the  Fngllsh  Universities,  both  at 
Oxford  and  Cambridge,  two  masters  of  arts  are  apjminted 
annually  to  this  office.  Each  college,  in  both,  nominates 
a  proctor  in  rotation,  according  to  a  cycle  of  years  drawn 
up,  on  mathematical  principle*,  to  suit  the  number  of 
fellows  on  the  foundation  of  each.  The  proctors  are  offi- 
cers of  con»lderable  importance  ;  being,  m  the  first  place, 
the  chief  police  magistrates  for  the  time  being  of  each 
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university.  They,  with  their  deputies  the  pro-proctors, 
hare  power  not  only  to  enforce  the  rules  of  academical 
discipline  on  the  students,  but  also  an  extensive  summary 
authority  over  the  townspeople,  according  to  the  special 
privileges  of  the  universities.  They  also  have,  in  both 
universities,  peculiar  legislative  authority  as  assistants 
to  the  heads  of  houses,  and  official  votes  in  the  election 
of  many  professors  and  other  officers.  The  proctors  must 
be  masters  of  arts,  and  their  standing  as  such,  at  Oxford, 
from  four  to  tcnyears. 

PRO'CURATOR.  (Lat.  pro, /or,  and  cura,  care.)  A 
Roman  provincial  magistrate,  whose  office  it  was  to  manage 
the  affairs  of  the  revenue,  and  exercise  a  judicial  authority 
in  matters  pertaining  to  it.  Sometimes  the  procurator  dis- 
charged the  office  of  governor,  especially  in  a  small  pro- 
vince, as  did  Pontius  Pilate  in  Judaea;  in  which  case,  but 
not  otherwise,  he  had  the  power  of  inflicting  capital  pu- 
nishment. This  magistracy  did  not  exist  under  the  re- 
public, its  duties  being  comprised  under  those  of  the 
prn^or  or  proconsul,  but  was  instituted  by  Augustus. 
They  were  called  Procuratores  Carsaris,  to  distinguish 
them  from  the  common  procurator,  who  was  merely  an 
agent  employed  by  private  persons  to  manage  their  affairs 
in  their  absence  when  an  action  was  brought  against  them. 

Procurator,  Procuriur,  Ac.  In  the  Civil  Jurispru- 
dence, one  who  undertakes  the  care  of  any  legal  pro- 
ceeding for  another,  and  stands  In  his  place  by  virtue  of 
a  power  or  procuration  from  him.  A  mandatory  is  said 
to  differ  from  a  procurator  In  that  the  latter  acts  only  by 
virtue  of  an  express  written  instrument.  In  France,  be- 
fore the  revolution,  the  procureurs  (procuratores  ad  lites) 
were  officers  legally  empowered  to  carry  on  suits  on  be- 
half of  client*.  This  body  was  abolished  in  1731,  and  that 
of  avoucs  substituted  in  Its  place.  The  procureurs  dm 
roi,  in  France,  are  officers  of  whom  one  is  appointed  to 
every  tribunal  of  arrondissement.  together  with  a  suffl- 
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attached  to  it.  Under  the  present  system  of  J 
one  of  these  officers  is  established  in  every  cour 
for  the  criminal  part  of  1U  proceedings  ;  and  under 
arocat- general,  for  the  civil  department  of  the  court. 
The  public  accusers  in  the  inferior  courts  of  assize,  and 
premiere  instance,  are  termed  respectively  procureurs 
criminals  and  procureurs  du  roi.  These  officers  are 
charged  with  the  conduct  of  all  criminal  proceedings  on 
oehalf  of  the  prosecution  ;  and  are  placed  under  the  im- 
mediate control  of  the  minister  of  justice. 

PRO'DIGY  (of  very  doubtful  etymology),  in  ordi- 
nary modern  language,  signifies  a  surprising  though  na- 
tural event ;  in  contradistinction  to  mi  rack,  which  is  some- 
thing out  of  the  course  of  nature.  Among  the  Romans, 
however,  any  extraordinary  event  or  appearance,  to  which, 
from  insufficient  acquaintance  with  natural  history,  they 
could  not  assign  a  cause,  was  termed  a  prodigy,  and  re- 
garded as  a  supernatural  event,  indicative  of  favourable 
or  (more  generally)  of  unfavourable  dispositions  of  their 
gods.  Hence  the  number  of  recorded  prodigies,  many 
evidently  false,  some  real  but  misunderstood,  which  Livy 
has  Inserted  in  his  annals. 

PRO'DOMUS.  (Gr.*(«,  and  Uu*t,  house.)  In  An- 
cient Architecture,  the  portico  before  the  entrance  of 
the  cella  of  a  temple ;  the  same  as  pronaos.   See  N  aos. 

PRO'DUCT,  In  Arithmetic  and  Algebra,  Is  the  result 
of,  or  quantity  produced  by,  the  multiplication  of  one 
number  by  another,  or  a  quantity  of  any  Kind  by  a  num- 
ber.  See  Mi  ltiflication. 

PRODU'CTA.    An  extinct  genus  of  fossil  bivalve 
shells,  closely  allied  to  the  living  genus 
They  only  occur  in  the  older  secondary  rocks. 
PRO'EM.    (Gr.rfs  us**,  I  go  before.)  A 


PROFIT. 

of  the  several  colleges.  The  professors  therefore.  and 
the  Instruction  which  they  convey  by  lectures,  have  be- 
come only  auxiliaries,  instead  of  principals,  and  attend- 
ance on  their  lectures  is  in  few  cases  compulsory.  On 
the  other  hand,  in  universities  destitute  or  nearly  so  of 
collegiate  endowments  (as  those  of  Scotland,  Germany, 
and  others  founded  on  the  German  model),  the  professor* 
have  become  at  once  the  governing  body  of  the  univer- 
sity, and  the  sole  recognized  functionaries  for  the  pur- 
pose of  education. 

PROFI'LE.  (Fr.profll.)  In  Architecture,  the  contour 
of  the  different  parts  of  an  order. 

PaoriLK.    In  the  Fine  Arts,  an  outline  of  the 
cipal  parts  of  an  object,  free  from  all  fore-si 
showing  their  real  projections,  indentations,  &c. 

PRO'FIT  (Fr.  profit),  in  Political  Economy,  means 
the  advantage  or  gain  resulting  to  the  owner  of  capital 
from  its  employment  in  industrious  undertakings.  It 
is  the  premium,  as  it  were,  on  accumulation.  Were  there 
no  profit,  there  would  be  little  or  no  motive  to  save  and 
amass ;  and  all  the  vast  advantages  that  society  derives 
from  the  formation  and  employment  of  capital  would  be 
unknown.  But  without  taking  into  account  the  security 
and  consequence  conferred  on  the  possessors  of  capital  or 
wealth,  anrt  looking  only  at  its  tangible  result*,  profit 
consists  of  that  part  of  the  produce  raised  by  the  agency 
of  capital  employed  in  Industrious  undertakings  that 
remains  in  the  hands  of  those  by  whom  it  Is  employed 
after  replacing  the  capital  itself,  or  such  portions  of  it  as 
may  have  been  wasted  in  the  businesses,  arid  every  expense 
necessarily  Incurred  in  superintending  its  employment. 

The  rate  of  profit  is  the  proportion  which  the  amount 
of  profit  derived  from  an  undertaking  bears  to  the  capital 
einjuloyed  ' 
Thus,  si 


valent  to  lOOO^uarters  of 
tivation  of  a  farm,  and  that  the  net  surplus  produce 
remaining  to  him  at  the  end  of  the  year,  after  his  capital 
ha*  been  replaced,  and  he  has  been  indemnified  for  the 


an  agriculturist 


mcrly  used  for  preface,  which  see. 

PROEMPTO'SIS.  (Gr.e«s,  Ac/ore,  and  ittarirvw.  I  fall 
upon . )  The  term  applied  to  the  lunar  equation  or  addition 
oi  a  day  to  prevent  the  new  moon  happening  too  soon  ; 
which  must  be  effected  by  the  addition  of  a  day  every  330 
years  and  another  every  2400.  The  opposite  term  is  me~ 
tcmptosis.  which  Is  used  to  signify  the  solar  equation  ne- 
cessary to  prevent  the  new  moon  from  falling  a  day  too 
late,  or  the  suppression  of  the  bissextile  every  134  years. 

PROFE'SSOR.  The  recognised  title,  in  all  universi- 
ties, of  the  public  and  authorized  teachers  In  the  various 
faculties.  In  the  origin  of  those  institutions  the  degrees 
conferred  on  students  were,  in  fact,  licence*  to  commence 
as  public  teachers ;  and  the  terms  master,  doctor,  and 
professor  seem  to  have  been  used  indifferently.  IJut  as 
In  process  of  time  the  great  body  of  graduates  ceased,  in 
roost  of  them,  to  have  any  concern  in  public  instruction, 
a  separate  body  of  recognized  teachers  gradually  arose  : 
endowed  In  some  Instances  with  salaries,  in  others  paid 
by  fees.  These  were  the  professors.  But  in  those  univcr. 
slties  in  which  collegiate  foundation*  prevailed,  as  in 
d  and  Cambridge,  these  officers  fell  into  a  secondary 
business  of  Instruction  was 
functionaries 


in  the  management  of  the  farm,  fs  100 
quarters,  or  100/.;  this  net  surplus  would  form  the  pro- 
fits of  the  agriculturist,  being  to  the  capital  by  whose 
agency  they  are  obtained  in  the  ratio  of  100  to  1000,  or 
at  the  rate  of  ten  per  cent. 

It  baa  been  shown  by  Dr.  Smith  and  others,  that  the 
capital  vested  in  different  businesses  yields,  provided 
they  be  not  subjected  to  any  species  of  monopoly,  about 
the  same  rate  of  net  profit ;  and  we  shall  now  endeavour 
shortly  to  state  the  circumstances  which  seem  to  deter- 
mine this  rate. 

In  this  investigation  it  Is  not  necessary  to  inquire 
whether  the  capital  engaged  in  certain  businesses  yield 
rent  as  well  at  profits,  or  profits  only.  The  competition 
of  the  producer*  will  always  reduce  profits  in  different 
businesses  to  what  Is,  taking  all  things  Into  account, 
nearly  the  same  common  level  ;  and,  as  rent  Is  in  every 
case  a  surplus  over  and  above  profits,  it  mar  in  this  in- 
vestigation be  left  wholly  out  of  view.  The  laws  by 
which  profits  an*  regulated  in  countries  where  the  best 
lands  only  are  cultivated,  and  no  rents  are  paid,  are  in 
no  respect  different  from  those  which  regulate  them  in 
countries  where  cultivation  has  been  widely  extended, 
and  where  lands  of  superior  fertility  yield  a  high  rent. 

Suppose,  therefore,  that  rent  is  deducted,  or  set  aside. 
It  follows  that  the  whole  of  the  remaining  produce  of  in- 
dustry must,  in  the  first  instance,  be  divided  between 
capitalist*  and  labourers ;  that  is,  between  those  who  fur- 
nish the  capital  and  those  who  furnish  the  manual  labour 
made  use  of  in  the  production  of  commodities.  And 
hence,  were  taxation  either  unknown  or  constant,  the 
proportion  of  the  produce  of  Industry  under  deduction 
of  rent  falling  to  the  share  of  the  capitalists  could  not 
be  increased  without  the  proportion  falling  to  the  share 
of  the  labourers  being  at  the  same  time  diminished,  and 
conversely.  But  the  share  of  the  produce  of  industry 
falling  to  the  capitalists  includes,  besides  profit,  the 
portion  required  to  replace  the  capital  wasted  in  pro- 
duction, and  to  defray  the  wages  of  superintendence.  So 
that  the  rate  of  profit  is  not,  as  has  been  already 
determined  by  the  ratio  which  the  share  of  the  p 
of  industry  that  goes  in  the  first  instance  to  1" 
after  every  sort  of  outlay  has  T 
total  capital  employed. 

Suppose,  for  example,  that  an  agriculturist  employs  • 
quantity  of  capital  of  the  value  of  1000  quarters  of  corn. 


quantity  of  capital  of  the  value  of  1000  quarters  of  < 
or  1000/.,  in  cultivating  a  farm  ;  that  half  this  capital 
sists  of  seed,  horses,  and  other  instrument*  used  in  agri- 
Iture,  the  other  half  being  employed  in  the  payment  ol 
ges  ;  and  suppose  that  after  his  rent  has  been  deducted 
set  aside,  he  has  produce  equivalent  to  1200  quarters. 


or  set  asiae,  tie  ha*  proauce  equivalent  to  1 200  quarters, 
or  17001. ;  of  this  sum  1000  quarters,  or  1000/.,  must  go  to 
replace  his  capital ,  and  supposing  that  his  taxes  amount 
to  100  quarters,  or  100/..  it  follows  that  100  quarters,  or 
100/.,  will  remain  for  his  profits,  which  are  consequently 
at  the  rate  of  ten  per  cent.  Now,  in  this  case  —  and  this 
is,  mutatis,  mutandis,  the  case  of  every  man  engaged 
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PROFIT. 

lets,  —  ft  It  obvious  that  the  rate  of  profit  may  be 
In  three,  bat  only  in  three  ways ;  viz  1.  By  in- 
becoming  more  productive  ;  or  2.  By  a  reduction 
the  rate  of  wares  ;  or  3.  By  a  reduction  in  the  amount 
of  taxation.  And  it  may  be  reduced  by  the  opposite  cir- 
cumstances ;  or  1.  By  industry  becoming  less  productive ; 
or  2.  By  a  rise  in  the  rate  of  wages ;  or  S.  By  a  rise  in  the 
amount  of  taxation.  Profits  cannot  be  affected  in  any 
way  not  referable  to  one  or  other  of  these  heads. 

To  revert  to  the  previous  example,  let  it  be  supposed, 
other  things  remaining  the  same,  that  the  quantity  of  pro-  |  speaking  generally,  < 
duce  is  increased,  by  means  of  the  better  application  of  the  the  ordinary  demand  f 
capital  and  labour  employed,  from  1200  quarters,  or  1200/., 
to  1300  quarters,  or  1300/. ;  the  gross  amount  of  profits 
would  in  this  case  be  Increased  from  100  quarters,  or  loo/., 
to  200  auart en,  or  200/.,  and  the  rate  of  profit  would  be 
raised  from  10  to  20  per  cent.  A  similar  result  would 
be  produced,  other  things  being  the  same,  were  wages 
reduced  from  500  quarters,  or  MO/.,  to  400  quarters,  or 
400/.  ;  and  were  taxation  reduced  from  100  quarters,  or 
100/.,  to  50  quarters,  or  50/.,  the  rate  of  profit  would  be 
raised  from  10  to  15  per  cent.  On  the  other  hand.  If  we 
suppose  that  the  quantity  of  produce,  instead  of  being  in- 
creased, is  diminished,  or  that  wages  or  taxes  are  aug- 
mented, the  gross  amount  of  profit,  and  the  rate  of  profit, 
will  be  proportionally  lessened. 

Had  It  not  been  Tor  the  gradually  decreasing  pro- 
ductiveness of  the  capital  laid  out  on  the  lands,  the  pro- 
i  of  Industry  would  have  Increased  with  every 
and  Invention  for  saving  labour ;  so  that,  with- 
out a  corresponding  increase  of  wages  and  taxes,  the  rate 
of  profit  would  have  been  continually  increasing.  But, 
though  improvements  may  materially  increase  the  pro- 
ductiveness of  agricultural  industry  for  a  lengthened 
period,  the  increase  cannot  be  permanent ;  inasmuch  as 
the  growth  of  population  never  falls.  In  the  end,  to  force 
lands,  which,  of  course,  yield  less 


produce  In  return  for  the  same  outlay.  This  decreasing 
productiveness  of  the  capital  applied  to  the  soil  has  a 
double  Influence  over  profits ;  for.  In  the  first  place,  It 


the  quantity  of 


capital  and  labour  ;  and,  in  the 
the  portion  of  that  prodi 


by  the  outlay  of 
,  place,  it  increases 
luce  going  to  the  labourer  as 
wages.  The  latter  must  always  get  enough  to  enable 
him  to  subsist  and  continue  his  race ;  and  though.  In  the 
event  of  bis  resorting  to  a  lower  species  of  food  or  an  In- 
ferior standard  of  comfort,  a  rise  in  the  price  of  raw  pro- 
duce may  not  be  followed  by  a  rise  of  wages,  yet,  speaking 
generally,  the  one  is  always  consequent  to  the  other. 
The  cost  of  food  Is  the  main  regulator  of  wages ;  and  it 
Is  quite  impossible  to  go  on,  for  any  lengthened  period, by 
taking  bad  land  into  cultivation,  or  forcing  the  good  land, 
making  constant  additions  to  its  cost,  without  ultimately 
raiding  wages.  Manufacturing  industry,  or  the  adaptation 
of  matter  to  our  use,  necessarily  becomes,  from  the  in. 
flnence  of  discoveries  and  Inventions,  more  and  more 
productive  as  society  advances ;  so  that  the  decreasing 
fertility  of  the  soil  is  at  bottom  the  only  cause  of  what- 
ever reduction  In  the  rate  of  profit  is  to  be  ascribed  to  a 
decline  in  the  productiveness  of  industry ;  and  It  is 
pretty  frequently  also  the  cause  of  those  reductions  that 
are  occasioned  by  a  rise  in  the  rate  of  wages.  The  latter, 
ft  Is  true,  is  also  brought  about  by  an  inereased  demand 
for  labour,  and  by  a  greater  prevalence  of  moral  restraint. 
But  a  rise  of  wages  caused  by  the  Increased  cost  of  ne- 
cessaries doc*  not  depend  on  contingent  circumstances, 
or  on  the  forethought  of  the  labourers.  It  must  be  ex- 
perienced In  every  country  and  state  of  society,  according 
as  It  becomes  more  and  more  difficult  to  obtain  supplies 
ef  food  for  an  increasing  population.  The  absolute  wages 
of  the  labourer,  or  the  quantity  of  necessaries  and  con- 
veniences given  him  for  his  labour,  may  be,  and  indeed 
frequently  are,  diminished  in  the  progress  of  society  ; 
but  when  cultivation  is  far  extended,  ne  Is  uniformly 
almost  in  the  receipt  of  a  larger  share  of  the  produce  of 
his  labour ;  so  that,  as  has  just  been  observed,  profits  are 
reduced  In  an  advanced  stage  of  society,  because  the 
quantity  of  produce  is  diminished,  and  because  the  la- 
bourers get  a  larger  share  of  this  diminished  quantity. 

The  theory  of  Smith,  as  to  the  circumstances  which 
determine  the  rate  of  profit,  differs  widely  from  the  above. 
He  seems  to  have  had  no  Idea  of  the  important  prin- 
ciple which  shows  that,  despite  the  countervailing  in- 
fluence of  Improvements,  the  capitals  successively  applied 
to  the  land  are  sure.  In  the  long  run,  to  decrease  in  pro- 
ductiveness. And  not  imagining  that  there  was  any  na- 
tural cause  why  the  produce  obtained  by  the  outlay  of 
ounts  of  capital  and  labour  should  ever  be  dl- 
be  supposed  that  profits  were  lowered  through 
of  capitalists:  that  when  capital  in- 

l  became 

I  to  encroach  on  each  other ;  and  that,  in  order  to 
attain  their  object,  they  offered  their  produce  at  a  lower 
price,  and  gave  higher  wages  to  their  workmen. 
But  though,  at  first  view,  this  theory  appear  sufficiently 

InaUon.  hi. 


PROGRESSION. 

fall  of  profits.  All  that  competition  can  do,  and  all  that 
it  ever  does,  Is  to  reduce  the  profits  obtained  in  different 
businesses  and  employments  to  the  same  common  level, 
to  prevent  particular  individuals  realising  greater  or 
lesser  profits  than  their  neighbours.  Farther  than  this 
competition  cannot  go.  The  common  and  average  rate 
of  profit  depends  not  on  it,  but  on  the  excess  of  the  pro- 
duce obtained  by  employing  capital  after  it  is  replaced, 
along  with  every  contingent  expense.  Competition  can- 
not affect  the  productiveness  of  industry,  neither  can  it, 
iking  generally,  affect  the  rate  of  wages  ;  for,  such  as 
labour  is.  such  will  be  Its  sup- 
ply, and  it  has  no  influence  over  taxation.  It  is  plain, 
therefore,  that  it  has  nothing  to  do  with  the  determination 
of  the  commou  and  average  rate  of  profit.  It  hinders  in- 
dividuals from  getting  more  or  less  than  this  common 
rate ;  but  It  has  no  further  effect. 

Hence  It  appears,  that  that  fall  In  the  rate  of  profit 
that  is  usually  observed  to  take  place  as  society  advances 
Is  not  owing  to  an  Increase  of  capital,  or  to  the  com- 
petition consequent  upon  that  increase,  but  to  an  In- 
ability to  employ  capital  with  the  same  advantage  as 
before :  resulting  ( I . )  from  a  decrease  in  the  fertility  of  . 
the  soils  to  which  recourse  must  be  had,  or  (2.)  from  a 
rise  of  wages,  or  (3.)  from  an  Increase  of  taxation.  Of 


these  causes,  one  may  be  the  more  powerful  at 
period,  and  another  at  a  different  period.  The  first  not 
only  lessens  the  quantity  of  produce  raised  by  the  outlay 
of  capital  and  labour,  but  it  also,  as  already  seen,  gene- 
rally raises  in  the  end  the  rate  of  proportional  wages. 
It  is,  of  course.  Impossible  to  lay  down  any  fixed  prin- 
ciples with  respect  to  the  Influence  of  taxation.  In  the 
progress  of  society,  it  may  increase  or  diminish.  It  has 
been  shown  that  the  heavy  taxation  of  Holland,  during 
the  last  century,  was  the  principal  cause  of  the  low  rate 
of  profit  in  that  country  (Principles  qf  Political  Economy, 
2d  ed.  p.  494.)  ;  and,  no  doubt,  profits  in  England  are 
sensibly  affected  by  our  taxation. 

The  principles  already  established  show,  I.  That  so 
long  as  the  productiveness  of  industry  is  undiminished, 
profits  cannot  bo  reduced  otherwise  than  by  a  rise  of 
wages  or  of  taxes  ;  2.  That  so  long  as  the  rate  of  wages 
Is  constant,  profits  cannot  be  reduced,  unless  industry 
become  less  productive,  or  taxation  be  augmented  ;  and 
3.  That  so  long  as  taxation  remains  constant,  profits 
cannot  be  reduced,  unless  industry  become  less  pro- 
ductive, or  wages  be  raised.  It  is  supposed.  In  these 
cases,  for  the  sake  of  simplicity,  that  when  one  of  the 
regulating  principles  of  profit  remains  constant,  the 
other  two  vary  in  the  same  way.  But  they  might  vary 
In  different  ways ;  and  if  so,  their  Influeuce  on  profits 
would  obviously  depend  on  the  extent  to  which  the 
variation  in  the  one  exceeded  the  variation  in  the  other. 
Suppose,  for  instance,  that  while  the  productiveness  of 
indtutry  remains  constant,  a  rise  of  wages  and  a  re- 
duction of  taxation  are  experienced  ;  the  effect  of  this 
variation  will  plainly  depend  on  the  rise  of  wages  ex- 
ceeding, falling  short,  or  being  identical  with  the  re- 
duction in  the  amount  of  taxation  :  If  It  exceed  the  re- 
duction of  taxation,  profits  will  be  lowered  proportionally 
to  the  excess  ;  if  it  be  less  than  the  reduction  of  taxation, 
profits  will  be  proportionally  raised ;  and  if  the  rise  of 
wages  and  the  reduction  of  taxation  be  exactly  equiva- 
lent^ profltawill,  of  course,  undergo  no  change. 

/  know 


PROGNO'SIS.  (Gr.  Wp,  and  y,s 
opinion  respecting  the  progress  and 


An  old  university  term,  signifying 
an  outline  of  the  speeches  or  orations  to  be  delivered  I 


ease 

PROGRAMME 

on 

a  particular  occasion ;  but  now  applied  in  a  more  ex 
tended  sense  to  the  outline  of  any  entertainment  or 
lie  ceremony. 

PRO'GRESS.  The  state  journeys  of  royal 
were  called  by  this  name  In  old  English  eti< 
the  reigns  of  Elisabeth  and  James  they  were  frequent, 
and  somewhat  costly  to  the  wealthier  subjects,  inasmuch 
as  they  were  usually  honoured  with  the  onerous  privilege 
of  affording  hospitality  to  royalty.  The  **  progresses  5 
of  Queen  Ellxabeth  form  the  subject  of  a  work  by 
Mr.  Nicholl.  ( See  also  «sutrf.  /fee.  vol.xll.)  Perhaps  the 
elcbrated  progress  in  English  history  is  that  of 
I.  from  Scotland  to  London  on  his  accession. 
PKOGRR'SSION.  (Lat.progres.io.)  In  Arithmetic, 
a  series  of  numbers  proceeding  according  to  a 
order.  It  Is  arithmetical,  geometrical,  or  harmon 
An  Arithmetical  Progrcuion  is  a  series  of  nu 
or  decreasing  by  equal  differences. 


1.   3,   5,   7.   9.  Ac. 
18,  15,  12,   9.   6,  Ac. 

Or,  generally,  a  +  d,«  +  2  d,  a  ±  3  d,  a  ±  4  d,  +, 

k**  z  the  i 
dthc. 


t  the  sum  of  all  the 
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PROHEDRT. 


and  these  expressions 
term,  a,  is  nothing. 

A  Geometrical  Progression  Is  a  series  of  numbers 
increasing  or  decreasing  in  a  certain  constant  ratio ;  or 
*  that  the  quotient  or  any  one  of  them  by  ' 
"  itely  precedes  is  constantly  the  same. 

Increasing.  1,  2,  4,  8,  16,  Ac. 
decreasing,  81,  27.   9,   3,    1,  Ac. 

,  o,ro,r*a,r*  a,  Ac. 

or 

in 


Or. 


where  a  is  the 

and  1  -7-  r  the  common 
Let  a  denote  the  laast  term, 
s  the  greatest  term, 
r  the  common  ratio, 
w  the  number  of  terms. 
s  the  sum  of  the  terms  ; 

the 


a  m 


.1 


r  x 


2  m  a 


n  =  log.  -  -i-  log.  r,  s  m 


r  x  —  a 


-  r*~1 
r  —  I  "*    r—  1  "* 
Some  of  these  formula;  may  be  more  conveniently  ex- 

Kssed  in  terms  of  s  which  does  not  enter  into  any  one  ol 
first  four.  Tims. 


r—  I 


Si  ora=:xr-(r-l)*;  r  = 


f  — 


m  —  1   "  »  —  x 

AnHarmonical  Progression  Is  a  series  of  numbers  in  har- 
monical  proportion,  or  such  that,  of  any  three  consecutive 
terras,  the  first  Is  to  the  third  as  the  difference  between 
the  firit  and  second  is  to  the  difference  between  the 
second  and  third.  (See  Harmonical  PaoroaTiow.)  The 
reciprocals  or  an  arithmetical  progression  form  an  har- 
monical progression.  Thus,  the  reciprocals  of  the  arith- 
metical series  I.  2,  3.  4,  A,  Ac.  are 

4»  t  J.  J'  i»  *« 
which  form  an  harmonica!  progression. 

PRO'HEDRI.  (Gr.rc«iW)  Certain  Athenian  offi- 
cers chosen  to  superintend  the  proceedings  in  the  two 
legislative  assemblies ;  so  called  because  they  had  the 
privilege  of  sitting  in  the  front  seats  (•>(•!*</•).  The 
prohedri  of  the  senate  were  ten  In  number.  (See  Phy- 
tanic.) The  prohedri  of  the  ecclesla  were  more  in  num- 
ber, one  being  appointed  from  each  tribe,  which  did  not 
contain  the  prytanes  for  the  time  being.  Their  duties 
only  extended  to  the  one  assembly  of  the  people,  a 
set  being  elected  each  time  ;  and  one  of  their  numbci 
appointed  epi  states  or 

to  propose  the  subject  of  debate  to  the  people',  and 


In  I>aw,  a  writ  to  forbid  any  court 
■use  then  depending,  on  suggestion 
n  not  properly  belong  to  that 
the  writ  of  prohibition  is  chiefly 


PROHIBITION. 
Jmm  proceeding  In  a  < 

court.   In  modem 

used  where  parties  have  been  imple'aded  before  the  ec- 
clesiastical courts.  It  Issues  properly  out  of  the  court  of 
King's  Bench  ;  but  may  also  be  had  In  some  cases  out  of 
the  Chancery.  Common  Pleas,  or  P.xchcquer.  It  Is  the 
proper  remedy  where  the  court  against  which  It  Is  sued 
has  exceeded  Its  Jurisdiction  in  taking  cognisance  of 
matters  not  properly  belonging  to  it.  It  Is  granted  on 
motion  ;  but  If  the  question  of  jurisdiction  be  doubtful, 
the  courts  direct  the  party  suing  the  writ  to  declare 
in  prohibition.  This  proceeding  rested  originally  on  a 
Action  of  law.  The  plaintiff  assumed  that  the  writ  had 
been  granted,  and  brought  his  action  against  the  defend- 
ant, on  the  supposition  that  he  was  proceeding  in  the 
case,  notwithstanding  the  prohibition ;  and  the  merits 
were  then  tried  on  demurrer.  But  now.  by  1  W.  4.  c.  21., 
the  declaration  concludes  with  a  prayer  for  a  writ. 

PRO'JRCTILE  '  I  ..it .  projirio,  /  throw  forward), 
in  Mechanics,  is  a  body  which,  having  had  a  motion  in 
space  Impressed  on  it  by  the  action  of  an  external  force, 
is  abandoned  by  this  force,  and  left  to  pursue  Its  course. 
Thus,  a  stone  thrown  from  the  hand  or  a  sling,  an  arrow 
shot  from  a  bow,  and  a  bullet  discharged  from  a  cannon 
are  projectiles  while  they  continue  In  motion. 

Motion  qf  Projectilrs  When  a  heavy  body  is  projected 

from  the  earth.  It  is  subject  to  the  action  of  three  separate 
and  independent  forces :  —  I.  The  projectile  force,  or  that 
by  which  it  was  put  In  motion,  and  in  Tirtue  of  which,  If 


PROJECTILE. 

no  other  force  Interfered,  the  body  would  continue  fur 

ever  to  move  forward  in  a  straight  line  with  the  same 
constant  velocity.  2.  The  force  of  gravity,  by  which  It  is 
at  every  instant  pulled  towards  the  earth  In  a  vertical 
line.  3.  The  resistance  of  the  atmosphere,  which,  acting 
in  the  direction  opposite  to  that  In  which  the  body  is 
moving,  tends  at  every  instai 
to  bring  it  to  rest. 

When  the  projectile  is  a  body  I 
density,  and  the  motion  is  slow,  the  resistance  of  the  air 
is  inconsiderable,  and  the  body  describes 
same  path  as  If  it  bad  been  projected  in  a  »s 
when  the  velocity  is  great,  as  in  the  case  of  a  « 
ball  (and  it  Is  only  in  such  cases  that  the  theory 
motion  of  projectiles  has  any  practical  application),  the 
resistance  of  the  air  becomes  enormous,  and  causes  the 


projectile  to  deviate  widely  from  the  path  it  would  hav« 
pursued  if  this  force  had  not  been  In  action.   The  direct 
investigation  of  the  path  of  a  projectile  In  a  resisting 
milium  being  a  problem  of  the  higher  mathematics,  and 
attended  with  very  considerable  difficulty,  the  way  la 
which  the  subject  can  be  rendered  most  Intelligible  is 
to  proceed,  in  the  first  place,  on  the  sup|>osition  that  there 
Is  no  rc»i*tanre,  and  determine  the  circumstances  of  the 
motion  of  a  body  supposed  to  obey  only  the  impulse  by 
which  it  was  projected  and  the  force  of  gravity,  and  the  a 
to  consider  the  resistance  as  a  disturbing  force,  and  find 
the  correction  that  must  be  applied  in  consequence  to 
th»*  tvath  determined  on  the  previous  supposition. 
Motion  uf  Projectiles  in  vacuo  In  order  to  deter- 
mine the  path  of  a  projectile  on 
the  supposition  that  it  is  not  re- 
sisted by  the  atmosphere,  sup- 
pose it  to  be  projected  from  the 
point  A  with  a  velocity  a.  in  tho 
direction  A  T  ;  since  gravity  acts 
only  in  the  vertical  direct  ton,  it 
is  evident  that  the  body  will  move 
In  the  vertical  plane  passing  through  A  T.    Let  A  C  D. 
therefore,  he  its  path  or  trajectory  in  this  plane  ;  and  let 
A  X  and  A  V  be  the  rectangular  co-ordinates  of  the  curve, 
A  X  Ix-ing  horixonta).  and  A  Y  In  the  direction  of  gravity. 
At  the  end  of  any  given  time  /,  let  P  be  the  place  of  the 
projectile ;  *  =  A  Q,  its  absciss  ;  and  y  =  P  Q.  its 
nate:  also  let  g  »*•  the  accelerating  force  of 
(=  32  feet  per  second),  and  A  the  angle  TAX. 
The  body  being  projected  in  the  direction  of 


T  t. 


It 


A  T  with  a  velocity  =  a.  IU  velocity  In  the  horisontal 
direction  will  continue  uniform,  and  ascot.  A.  In  like 
manner,  its  velocity  In  the  vertical  direction  A  Y.  due  to 


eloclty  I 

the  projectile  force,  is  =  a  sin.  A  ;  and  at  the  end  of  any 
time  /  the  spaces  passed  over  in  those  directions,  if 
gravity  did  not  act.  would  be  respectively.  /  a  cos.  x.  and 
/  a  sin.  A.  But  the  space  through  which  a  heavy  body 
falls  by  the  action  of  gravity  in  the  timer  Is  lg  <>;  and 
as  this  is  in  the  vertical  direction,  and  opposite  to  A  Y. 
It  must  Ik-  joined  to  the  resolved  part  of  the  projectile 
motion  in  that  direction,  with  a  contrary  sign.  We  have, 
therefore, 

*  =  I  a  cos.  A.  y  =  t  a  sin.  A  —  |  g  t*  .  .  .  .  (I.) 
On  eliminating  t  from  these  two  equations,  and  sap- 
noting  the  velocity  a  to  be  that  which  a  body  would  ac- 
quire in  falling  from  a  height  —  A.  so  that  a  =  y/  2  g  A, 
we  obtain  the  following  for  the  equation  or  thc  curve  dc. 
scribed  by  the  projectile:  — 


y  =  x  tan.  A  — 


4  A  cos  *  A 


•  (2.) 


This 

or  parallel  to  A  Y. 


The  summit  of  thc  parabola  b 


found  by  differentiating  the  equation,  and  making  -  0, 

ft 

which  gives  x  =  2  A  cos.  A  sin.  A.  and  consequently  § 
■=A  sin."  A,  for  thc  values  of  x  and  y  at  that  point. 

In  order  to  find  the  amplitude  or  range  of  the  pro- 
jectile, that  is,  the  point  B  in  which  it  again  passes 
through  the  horizontal  plane  from  which  it  was 
jecti-d.  we  have  only  to  suppose,  In  thc  abon 
s/=0.    This  gives 

x  t=  4  A  cos.  A  sin.  A  -  2A  sin.  2  A 

for  the  value  of  A  B  ;  and,  as  the  sine  of  an  angle  con- 
tinues to  increase  to  90°,  the  value  of  A  B  will  be  greatest 
when  A,  the  angle  of  projection.  Is  4ft°.  The  ampbtude 
Is  then  s=  2  A,  or  twice  the  altitude  due  to  the  initial 
Telocity.  At  every  other  inclination  there  are  two  ancU-s 
which  give  thc  same  range,  the  one  as  much  less  th-u 
45°  as  the  other  Is  greater. 

Thc  velocity  e,  at  any  point  in  the  curve,  is  found  by 

sf*»  +  afr» 
s>7«  ' 


means  of  the  differential  formula  t>-  \ 


On 


differentiating  the  values  of  *  and  y  in  the  equations 

(1.),  and  adding  the  results,  we  find 


•*  =  ai-20fir.ln.A4.^««. 
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PROJECTION. 
Let  *  =s  th«^belgh^from  which^a  body  mui 

and    nil  par  ing  this  with  the  value  of  y  in 
we  have  ultimately  *  + 

From  this  equation  it  appear*  that  if  In  A  Y  a  point  H 
be  taken,  such  that  A  H  =»*,  the  height  from  which  a 
heavy  body  muit  fall  to  acquire  the  initial  velocity,  and 
a  straight  line  11  11'  be  drawn  though  H  parallel  to  the 
horixon.  or  to  A  X.  the  velocity  of  the  projectile  In  the 
curve  at  any  point  P  it  equal  to  that  which  a  heavy  body 
would  acquire  by  falling  freely  from  the  line  H  H'  to 
P.  The  line  H  H\  as  is  easily  proved,  Is  the  directrix 
of  the  parabola  ;  and  hence  all  the  parabolas  described 
by  bodies  projected  from  the  same  point,  and  with  the 
same  velocities,  though  with  different  elevations,  have 
the  same  directrix,  and  consequently  their  foci  in  the 
circumference  of  the  same  circle. 

It  appears  that  the  theory  of  the  motion  of  pro- 
a  vacuum  is  extremely  simple ;  but,  as  has 
the  resistance  which  the  air 
riy  when  the  velocity 

*form*of  the" traTt^ory,  and 'the 
law  of  motion  by  Which  it  is  described. 

the  resistance  of  the  air  is  taken  into  account,  the 
mination  of  the  path  described  by  aprojectllc  is  a  problem 
of  far  greater  difficulty,  though  still  capable  of  rigid  so- 
lution, on  assuming  an  algebraic  relation  between  the 
velocity  and  the  resistance ;  but  when  It  is  considered 
that,  in  order  to  compute  the  trajectory  of  a  resisted  body. 
It  la  necessary  not  only  to  assume  a  law  of  resistance 
which  we  never  can  be  quite  sure  Is  the  true  one,  but 
also  to  know  accurately  the  initial  velocity  of  the  body, 
together  with  iu  density,  form,  ami  dimension*,  it  U  ea>y 
to  see  that  no  great  practical  advantage  Is  likely  to  be 
obtained  in  any  case  from  the  theory,  and  that  recourse 
must  be  had  to  experiment.  The  problem,  however, 
regarded  merely  as  a  mathematical  speculation,  pos- 
sesses considerable  interest,  and  lias  been  discus  sen  by 
Newton  in  the  Principia  ( Scholium,  prop.  10.  lib.  II.), 
by  John  Bernoulli,  Dr.  Brook  Taylor,  Hermann,  Euler, 
and  others.  For  the  solution,  see  Lcgendre,  Eeerciu$  dc 
t'/i/rW  Integral,  torn.  1. ;  Poisson,  Traiti  de  Mrcamiqiw. 

The  hypothesis  usually  made  with  respect  to  the  re- 
sistance Is.  that  it  is  proportional  to  the  square  of  the  ve- 
locity.  On  this  hypothesis  it  was  shown  by  Newton  that 
the  trajectory  has  more  resemblance  to  a  hyperbola  than 
a  parabola.    The  two  branches  .A  C  and  C  D  are  dis- 
similar ;  and  the  motion  in  the 
M     descending  branch  C  D  becomes 
constantly  more  nearly  vertical  and 
uniform,  so  that  ultimately  the  body 
^y^^" —  >w        would  describe  a  vertical  line  with 

c^^^  A       •  uniform  velocity.  This  branch  of 

3  o  the  curve  has  therefore  a  vertical 
*  asymptote  M  O,  to  which  It  con- 
tinually approaches.  The  other  branch  A  C  has  likewise 
an  asymptote,  which  makes  an  angle  with  the  axis  A  B, 
and  intersects  it  at  a  distance  A  N  from  A,  depending  on 
the  Initial  direction  and  velocity  of  the  projectile. 

Some  anomalous  circumstances  are  observed  in  experi- 
ments with  artillery,  which  are  quite  beyond  the  reach 
of  theoretical  calculation.  Bullets  are  frequently  driven 
to  the  right  or  left  or  the  plane  in  which  they 
jected.  as  if  a  f 
vertically,  and 


"  if  •  teh^^^Sh^Tme.  H'curve  of 
1  In  tins  case  their  path  ixiomes  a  curve  of 


PROJECTION  OF  THE  SPHERE. 

can  be  accurately  referred  to  their  relative  positions  on 
the  sphere.  It  is  a  problem  of  much  importance,  in  con- 
sequence of  Its  application  to  the  construction  of  maps, 
charts,  planispheres.  Ate. 

Projections  are  of  various  kinds,  according  to  the  situ- 
ations in  which  the  eye  is  supposed  to  be  placed  in  re- 
spect of  the  sphere  and  the  plane  on  which  it  is  to  be 
projected ;  but  there  are  three  which,  by  reason  of  the 
frequency  of  their  use,  are  particularly  deserving  of  at- 
tention ;  namely,  the  orthographic,  th 
the  central  or  gnomonic. 

1 .  Orthographic  Projection.  —  In  this  projection  the 
eye  Is  supposed  to  be  at  an  Infinite  distance,  and  the 
plane  of  projection,  i.  e.  the  plane  on  which  the  repre- 
sentation is  made,  perpendicular  to  the  direction  of  the 
rays  of  light,  which  are  all  parallel  to  each  other.  The 
laws  of  thU  projection  are  easily  deduced.  1.  Any  point 
iu  space  is  projected  by  drawing 
a  straight  line  from  it  perpendi- 
cular to  the  plane  of  projection. 
'I.  A  straight  line  perpendicular 
to  the  plane  of  projection  is  pro- 
jected into  a  point.  A  straight 
line  A  B.  parallel  to  the  plane  of 


an  equal  straight  line  a 


projection  P  Q.  is  projected  it 
b  ;  and  a  straight  line  CD.  Inclin 


to  the  plane  of  projection.  Is  projected  Into  a  straight  line 
C  tf,  which  is  shorter  than  C  D.  in  the  proportion  of  the 
cosine  of  the  angle  of  inclination  to  radius.    3.  A  plane 


to  a 

whirling  motion  acquired  by  the  bullet  about  an  axis,  in 
consequence  of  Its  friction  against  the  sides  of  the  piece ; 
for  this  rotatory  motion,  combined  with  the  progressive 
motion,  causes  each  part  of  the  ball's  surface  to  strike  the 
air  in  a  direction  different  from  what  it  would  do  if  there 
were  no  such  whirl.  Euler.  on  the  other  hand,  attributes 
the  lateral  deflection  chiefly  to  the  irregularity  of  the 
figure  of  the  ball,  and  In  a  small  degree  to  Its  roUtion. 
Mr.  Robins  found  the  range  of  shot  extremely  uncer- 
tain, falling  sometimes  200  yards  short  of  what  it  did  at 
other  times,  though  there  was  no  visible  cause  of  differ- 
ence In  making  the  experiment ;  and  Dr.  Hutton  states 
that  he  often  experienced  a  difference  of  one  fifth  or  one 
sixth  of  the  whole  range,  both  in  the  deflection  to  the 
right  or  left,  and  also  In  the  extent  of  the  range  of 
cannon  shot.   See  Guknkry,  Resistance. 

PROJECTION.  In  Perspective,  the  representation 
of  any  object  on  the  perspective  plane.  See  Perspective. 

PROJECTION  OF  THE  SPHERE.  In  Geography, 
the  representation  of  the  several  parts  of  the  surface 
of  the  sphere  on  a  plane,  according  to  some  geometrical 
law  by  which  the  different  points  in  the  representation 


.ngle  of  inclination  to  radius.  3.  A  plane 
surface  perpendicular  to  the  plane  of  projection  is  pro- 
jected into  a  straight  line.  4.  A  circle  parallel  tothe  plane 
of  projection  is  projected  into  an  equal  circle;  but  a 
circle  oblique  to  the  plane  of  projection  is  projected  into 
an  ellipse,  of  which  the  greater  axis  is  equal  to  the  dia- 
meter Of  the  circle,  and  the  lesser  axis  is  equal  to  that 
diameter  multiplied  by  the  cosine  of  the  obliquity. 

Orthographic  projections  of  the  sphere  arc  usually 
made  either  on  the  plane  of  the  equator,  or  on  the, plane 
of  •  meridian.  When  on  the  plane  of  the  equator,  the 
meridians  are  all  represented  by  straight  line*  inter- 
secting in  the  centre  of  the  projection,  and  the  parallels 
of  latitude  by  circlet  whose  radii  are  respectively  equal 
to  the  cosines  of  the  latitude.  When  the  representation 
Is  on  the  plane  of  a  meridian,  the  other  meridians  are  re- 
presented: hy  ellipse*,  and  the  parallels  of  latitude  by 
straight  lines  parallel  to  the  diameter  of  the  projection. 
Orthographic  projections  of  a  hemisphere  have  this  de- 
fect, that  they  are  much  crowded  and  distorted  near  the 
circumference  of  the  representation,  as  may  be  Inferred 
from  the  above  figure ;  all  the  points  In  the  arc  A  C 
being  compressed  within  the  line  a  c  (which  Is  equal  to 
the  versed  sine  of  the  arc),  while  an  arc  at  the  vertex 
of  the  hemisphere  is  projected  into  a  line  nearly  equal  to 
itself. 

The  orthographic  projection  has  a  multitude  of  other 
applications.  The  plans  and  sections  by  which  artificer* 
execute  their  different  constructions  are  orthographic 
projections  of  the  things  to  be  constructed ;  and  a  solid 
body  may  be  represented  in  all  its  dimensions  by  ortho- 
graphic projections  on  two  planes  at  right  angles  to  each 
other.   Sec  Descriftivk  Geometry. 

8.  Stenographic  Projection  In  this  projection  the 

eye  is  supposed  to  be  situated  at  the  surface  of  the 
sphere,  and  the  plane  of  projection  Is  that  of  the  great 
circle,  which  is  every  where  90  de- 
grees from  the  position  of  the  eye. 
1  hus,  let  ACME  represent  a  sphere 


In  this  circle.    If  straight  lines  be 
drawn  from  E  to  any  points  A  D  B 
in   the  opposite  hemisphere,  the 
points  a  d  b  in  which  those  lines  cut  the  plane  P  Q  will 
be  the  stcrcngraphic  projections  of  A  D  B. 

Some  of  the  principal  properties  of  this  projection  aro 
the  following  :  —  1.  The  projection  of  any  circle  on  the 
Sphere  which  does  not  pass  through  the  eye  is  a  circle  ; 
and  circles  whose  planes  pass  through  the  eye  arc  pro- 
jected into  straight  lines.  2.  The  angle  made  on  the  sur- 
face of  the  sphere  by  two  circles  which  cut  each  other, 
and  the  angle  made  by  their  projections,  is  equal. 
8.  Let  C  be  the  pole  opposite  to  E,  and  c  its  projection  ; 
then  any  point  A  is  projected  into  a  point  a,  such  that 
c  a  is  equal  to  half  the  tangent  of  the  arc  A  C. 

3.  (inomcmic  or  Central  Projection  In  this  projec- 
tion the  eye  is  situated  at  the  centre  of  the  sphere,  and 
the  plane  of  projection  is  a  plane  which  touches  the 
,  sphere  at  any  point  assumed  at  pleasure.  The  point  of 
contact  is  called  the  principal  point  ■  and  the  projections 
of  all  other  points  on  the  sphere  are  at  the  extremities  of 
the  tangents  of  the  arcs  intercepted  between  them  and 
I  the  prim  ipal  point.  As  the  tangents  increase  very 
rapidly  when  the  arcs  exceed  45°,  and  at  90°  become  In- 
finite, the  central  projection  cannot  be  adopted  for  a 
whole  hemisphere. 


* 
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PROJECTION  OF  THE  SPHERE. 

The  orthographic  and  stereograph ic  projection!  were 
both  employed  by  the  ancient  Greek  astronomers  for  the 
purpose  of  representing  the  celestial  sphere  with  all  Its 
circles  on  a  plane.  The  first  was  called  by  them  the 
analcmma.  Ptolemy  wrote  a  treatise  on  this  projection  ; 
and  the  Arabs  derived  from  it  the  fundamental  theorems 


to  It  by 

intersection  of  two  solids,  the  cone  and  the  sphere.  Hip- 
parchus  and  Ptolemy  appear  (though  they  do  not  ex- 
pressly mention  it)  to  have  been  acquainted  with  its  prin- 
cipal property,  namely,  that  circles  on  the  sphere  are  pro- 
jected into  circles,  which  affords  great  facilities  for  the 
construction  of  maps.  The  second  property,  not  less  re- 
markable, that  all  circles  in  the  projection  intersect  each 
other  in  angles  equal  to  those  made  by  the  corresponding 
circles  on  the  sphere,  is  of  modern  discovery,  and  appears 
to  hare  been  first  demonstrated  by  Dr.  i (alley,  In  IGU6, 
In  No.  !(19.  of  the  Phil.  Tram.,  where  the  discovery  is  at- 
tributed to  Demolrre  or  Hooke.  From  the  equality  of 
the  angles,  it  follows  that  any  very  small  portion  of  the 
spherical  surface  and  its  projection  are  similar  figures, — 
a  property  of  great  Importance  in  the  construction  of 
maps,  but  which  is  not  peculiar  to  this  projection,  as  it 
belongs  also  to  Mercator  s;  and  numerous  other  relations 
may  be  assigned  between  the  original  and  projected 
figures  in  which  it  will  hold  good.  The  gnomon ic  pro- 
jection is  also  described  by  Ptolemy ;  but  as  the  Greeks 
had  no  idea  of  the  trigonometrical  tangents,  the  polar 
distances  were  expressed  by  the  ratios  of  the  sines  to  the 
cosines  of  the  arcs. 

In  constructing  maps  of  countries,  the  object  sought  to 
be  attained  is  to  lay  down  the  places  in  their  true  rela- 
tive positions,  and  at  the  same  time  to  preserve  as  much 
as  possible  the  same  scale  of  distances  throughout.  In 
the  three  projections  which  have  been  explained,  equal 
portions  of  the  spherical  surface  are  represented  by  un- 
equal portions  or  a  plane  surface,  and  the  deviation  from 
equality  becomes  greater  from  the  centre  to  the  circum- 
ference of  the  projection.  The  degrees  of  latitude  are 
greatly  contracted  towards  the  circumference  in  the  or- 
thographic projection,  and  enlarged  in  the  gnoraonic,  so 
as  in  both  cases  to  produce  a  great  distortion.  Geo- 
graphers have,  accordingly,  attempted  to  correct  this 
deviation  by  placing  the  point  of  view  at  some  finite  dis- 
tance without  the  sphere.  This  give*  rise  to  the  fol- 
lowing, which  was  proposed  by  Lahlre. 

Globular  Projection.— 1*1  A  C  B  be  the  hemisphere  to 
be  represented  on  the  plane  passing 
through  the  diameter  A  B,  and  let  E  be 
the  position  of  the  eye  In  a  straight  line 

d'icular  to' AM;  the  representation  will 
be  perfect,  if  the  several  arcs  A  M.  M  F, 
F  C,  haTc  each  t 
projections  A  N,  N  G,  G  O. 
not  be  accomplished  accurately,  but  I 
nearest  approximate  will  be  obtained  by 
placing  the  point  E  in  such  a  position  that  if  F  be  the 
middle  point  of  the  arc  A  C,  its  corresponding  point  G 
Is  also  the  middle  of  A  O.  The  problem,  therefore,  is 
to  find  a  point  E  In  C  D,  such  that  on  drawing  the  line 
E  F  to  bisect  A  C  it  shall  also  bisect  the  radius  A  O. 
Draw  F  L  perpendicular  to  O  C,  and  Join  F  O.  It  is 
evident  that  F  L  Is  half  the  side  of  the  inscribed  square, 
and  G  O  is  half  the  ra  llus  ;  therefore  i  I.  is  to  G  O  as 
O  F  or  O  C  toOL.  But  FL:GO::LE:OE; 
therefore,  LR:OE::OC:OL,  and  consequently 
LO:OE::CL:OL;  whence  O  E  •  C  L  m  O  I J 
But  D  L  •  CLbFL'bOL1;  therefore  O  E  —  D  L, 
or  D  En  O  L,  the  cosine  or  sine  of  4.V> ;  consequently, 
by  the  trigonometrical  tables,  D  E  —  '11,  the  radius 
being  unity. 

The  projections  which  have  now  been  explained  are 
seldom  used  in  delineating  the  features  of  a  single  coun- 
try, or  a  small  portion  of  the  earth's  surface.  For  this 
purpose  it  is  found  more  convenient  to  employ  some  of 
the  methods  of  development  of  the  spherical  surface  ex- 
plained under  the  term  Map. 

The  projection  of  the  circles  of  the  sphere  on  a  plane 
Is  a  problem  of  which  the  solution  is  easily  found,  either 
by  the  methods  of  the  descriptive  geometry,  or  by  com- 
mon algebra,  or  spherical  trigonometry,  whatever  be 
the  situation  of  the  eye,  every  circle  on  the  sphere,  not 
passing  through  the  eye,  forms  the  base  of  a  cone,  of 
which  the  eye  Is  the  apex  ;  and  the  Intersection  of  this 
cone  with  the  plane  of  projection  gives  the  curve  Into 
which  the  circle  Is  projected.  This  curve,  therefore,  can 
be  no  other  than  a  conic  section,  and  its  equation  can 
never  exceed  the  second  degree.  On  forming  the  gene- 
ral equation,  and  assigning  a  particular  position  to  the 
i  and  the  plane  of  projection,  all  the  properties  of  the 
t  kinds  of  projection  are  readily  deduced.  The 
Is  explained  in  a  popular  manner  in  Murray1! 


PRONOUNSL 

F.neyclopeedia  of  Geography  (Introduction),  Mai tc  Bran's 
Geography,  and  most  other  works  on  that  science ;  and 
treated  mathematically  by  Lambert  in  his  Beitrage,  he. 
Berlin,  1778;  by  Euler  in  the  /'  etersburg  Commentary 
for  1777 ;  by  Lagrange  in  the  Berlin  Memoirs  for  1779; 
and  by  Gauss  In  a  Memoir  which  is  translated  in  the 
Philottrphieal  Magazine  for  August  and  September,  ]« 

PROJE'CTURE.    In  Architecture,  the  juttin 
leaning  outwards  of  the  mouldings  and  other 
of  architecture  beyond  the  face  of  a 

PROLA'PSUS.  (Lat.)  Aprot 


spheroid,  which  Is 
ellipse  about  Its  shd 

PKOLEGO'MENA.  (Gr.  *-<•>.•?*  *•.«.)  In 
ture,  preliminary  or  Introductory  observations  or  diswr- 
tations  prefixed  to  any  work.  The  famous  dissertation 
prefixed  by  D'Alembert  to  the  Pncyctapfdtr,  and  ta* 
dissertations  prefixed  by  Dugald  Stewart,  Playfair, 
Leslie,  and  Mackintosh  to  the  last  edition  of  the  Enty- 
clopardia  Britannica,  arc  among  the  best  specimens  of 
prolegomena. 

PROLEGS,  In  Entomology,  are  the 
I  tlculate,  pedtform,  often  retractile  organs, 
various  larva?  In  walking  and  other  motions,  out  sni 
disappear  in  the  perfect  insect. 

PROLE'PSIS.  (Gr.  t*>  «u^»»»,.  /  anticipate  d  In 
Rhetoric,  a  figure  by  which  the  speaker  anticipate*  an.l 
answers  imaginary  objections,  such  as  might  be  raised 
against  the  sentiments  which  he  is  urging. 

PROLOGUE.  (Gr.  *•(*>•>-**.)  A  piece  in  verse,  re- 
cited before  the  representation  of  a  play,  and  serving  u 
an  introduction  to  It.   See  EeiLoari. 

PROLU'SION.  (Lat.)  A  classical  word  which  has  been 
adopted  in  a  rather  general  sense  by  authors  unwilling 
to  entitle  their  own  productions  by  a  more  ambitious  de- 
signation ;  an  essay  or  preparatory  exercise,  in  which  the 
writer  tries  his  own  strength,  or  throws  out  some  pre- 
liminary remarks  on  a  subject  which  he  intends  to  treat 
more  profoundly.  The  early  and  fugitive  pieces  of  some 
poets  (as  the  Culex  and  others  attributed  to  Virgil)  have 
been  termed,  by  critics,  their  prolusions. 

PROME'THEANS.  A  term  applied  to  small  glass 
tubes  containing  concentrated  sulphuric  arid,  and  stir- 
rounded  with  an  inflammable  mixture,  which  they  ignttr 
on  being  pressed,  and  thereby  give  instantaneous  light. 
The  term  Is  derived  from 

PROME'THEUS.  (Fr<m  Gr.  u^it.  counsel)  Ac- 
cording to  the  most  ordinary  form  of  his  legend  in  Grees. 
mjthoiogy,  one  of  the  Titans,  who  was  exposed  to  the 
wrath  of  Jupiter  on  account  of  his  having  taught  mortals 
the  arts,  and  est»eclally  the  use  of  fire ;  which  he  was 
said  to  have  stolen  from  heaven,  concealed  In  a  pipe. 
According  to  another  story,  P 
creator  of  men  ;  and  in  the  Protagoras  of  Plato 
made  not  to  hare  created,  but  to  have  inspired 
with  thought  and  sense.  His  punishment  was  to  be 
chained  to  a  rock  on  Caucasus,  where  a  vulture  per- 
petually gnawed  his  liver ;  from  which  be  was  finally 
rescued  by  Hercules.  This  legend  has  formed  the  sub- 
ject of  the  grandest  of  all  the  poetica!  illustrations  of 
Greek  supernatural  lielief,  the  Prometheus  Bound  of 
^Eschylus.  Many  have  recognized  in  the  indomitable 
resolution  of  this  suffering  Titan,  and  his  stem  endu- 
rance of  the  evils  Inflicted  on  him  by  a  power  with 
which  he  had  vainly  warred  for  supremacy,  the  prutnt.vpe 
of  the  arch-fiend  of  Milton.  Others  hare  sought  for  a 
recondite  analog}-,  and  discovered  in  the  tortures  endured 
by  Prometheus  as  a  sacrifice  for  mankind,  whom  he  had 
benefited,  a  foreshadowing  of  the  great  mystery  of  Chris, 
tlanlty. 

PROMISSORY  NOTE.  A  note  or  writing  by  which 
an  Individual,  or  number  of  Individuals,  promise  or  rn^nge 
to  undertake  or  perform  some  specified  act.  In  ordinary 
language,  however,  it  Is  applied  to  engagements  to  par 
certain  specified  sums  of  money  at  certain  dates  Su<  h 
documents,  if  drawn  on  proper  stamps,  are  legal  negoti- 
able instruments  that  enjoy  the  same  privileges  as  bills. 

PRO'MONTORY.  (Lat.  pro,  andmon*. a  mountain  ) 
In  Geography,  a  point  of  land,  whether  high  or  low  is 
indifferent,  projecting  Into  the  tea.    See  Cara. 

PROMU'SOIS.    The  name  of  the  suctoHous  organ  of 
the  Hcmlpterous  insects,  formed  by  the  union  of  the  I 
Jaws  (maxilla)  to  the  lower  Up,  which  they  embra 
thus  forming  a  jointed  organ,  containing  four  long 


pillar)-  lancets  and  a  short  tongue 

PRONA'OS.  (Gr.  ***,  and  t«*r,  a  temple.)  In  Ar- 
chitecture, the  front  porch  of  a  temple.   See  Naoa. 

PRONA'TOR  MUSCLES.  Those  which  are  wed 
In  turning  the  palm  of  the  hand  d 

PRO'NOUNS.  In  Grammar,  v 
are  used  In  the  stead  of  nouns,  to  < 

Pronouns  are  divided 
adjective;  the  1 
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PROOF. 

relative,  indefinite 


and  intcr- 


passessive,  demonstrative 
rogntine  pronoun*. 

PROOF.  (From  the  verb  to  prove.)  In  Engraving, 
an  impression  taken  from  an  engraving  to  prove  the 
state  of  It  during  the  progress  of  executing  it ;  also  one 
taken  before  the  insertion  of  the  letters  are  engraved  on 
the  plate. 

Paoor.  In  Printing,  an  impression  on  whic  h  the  er- 
rors and  mistakes  are  marked  for  the  purpose  of  being  cor- 
rected. Proofs  are,  —  first  proof,  which  is  the  impression 
taken  with  all  the  errors  of  workmanship.  After,  it  is  read 
by  the  copy,  and  the  errors  corrected,  which  if  not  many, 
and  carefully  done,  another  impression  la  printed  with 
more  care,  to  tend  to  the  author  ;  this  Is  termed  a  clean 
proof.  On  It  he  makes  his  corrections  and  alteration!  : 
when  those  are  altered  In  the  types,  another  proof  Is 
printed,  and  read  over  carefully,  previously  to  the  whole 
number  being  printed  off ;  this  Is  called  the  press  proof. 

Paoor.    See  Evidence. 

PROOF  SPIRIT.  A  mixture  of  equal  weights  of  ab- 
i  alcohol  and  water  ;  the  specific  gravity  of  such  a 
is  0-917  ;  but  the  density  of  the  proof  spirit  of 
la  0-980. 

PROPEDEUTICS.  (Or.  »-<♦,  and  ««u»<««.  /  in- 
struct )  A  term  used  by  German  writers  to  signify  the 
preliminary  learning  connected  with  any  art  or  science : 
that  in  which  R  is  necessary  to  be  instructed,  in  order 
to  study  with  advantage  the  art  or  science  itself. 

PROPAGANDA.  The  name  given  to  an  association, 
or.  as  it  is  termed,  the  congregation  De  propaganda  Frde, 
established  at  Rome  by  Gregory  XV.  InlGW.  for  dif- 
fusing a  knowledge  of  Christianity  throughout  the  world. 
It  is  a  committee  of  cardinals  and  special  agents  of  the 


In  all  parts  of  the 
converts,  the 
foreign  languages.  Ac. 
society,  the  name  propaganda  is  applied  in 
litical  language  as  a  term  of  reproach  to 

>  for  the  spread  of  opinions  and  principles 
viewed  by  most  governments  with  horror  ani 
■km. 

PROPAGATION  OF  PLANTS.  The  greater 
number  of  plants  are  propagated  naturally  by  means  of 
seeds  ;  but.  In  addition  to  these,  many  plants  are  extended 
over  the  surface  on  which  they  take  root  by  the  pro- 
duction of  runners  or  lateral  shoots,  which  spread  along 
the  surface,  and  root  at  the  joints  or  buds,  from  which 
they  send  up  new  plants  ;  by  suckers  or  side  shoots  from 
the  roots ;  and  by  various  other  natural  means.  Artifi- 
cially, plants  are  propagated  by  seed,  by  runners,  suckers, 
offsets,  dividing  the  tubers,  layers, cuttings,  grafting,  bud- 
ding, inarching.  Sec.  Seeds  are  gathered  when  mature,  and 
sown  on  recently  stirred  soil,  and  covered  to  different 
depths,  according  to  the  size  of  the  seed,  the  nature  of 
the  soil  and  situation,  and  other  circumstances.  The 
plants  formed  by  runners  are  separated  from  the  parent 
plant  by  cutting  through  the  runner,  and  removing  the 
young  plant.  In  order  to  plant  It  elsewhere.  Suckers, 
slips,  or  side  shoots  from  the  roots,  are  separated  from 
the  parent  plant  by  being  slipped  down,  or  cut  off,  so  as 
to  carry  with  them  a  portion  of  fibrous  roots  ;  and  they 
are  afterwards  planted  in  suitable  soil,  Ac.  Offsets  are 
small  bulbs  which  are  produced  round  the  base  of  larger 
being  taken  off  and  planted,  become  plants, 
i  are  underground  stems,  containing  leaf-buds  ;  and 
l  may  be  separated  and  planted  entire,  or  cut  Into  as 
ay  pieces  as  there  are  buds,  in  either  of  which  cases 
new  plants  will  be  formed.  Layers  are  branches  or 
shoots  of  either  woody  or  herbaceous  plants,  which  are 
:  down,  and  a  portion  of  their  length  buried  a  few 
in  the  soil  ;  that  portion  having  been  previously 
Ml  by  cutting,  bruising,  or  twisting,  which,  by 
checking  the  descent  of  the  sap,  gives  rise,  after  a  certain 
to  the  production  of  roots.  After  these  roots  are 
of  the  layer  which  has  produced 
■om  the  main  stock  or  parent  plant, 
by  itself.   Cuttings  are  portions  of  shoot*. 

>us  plants ;  and  they  are 
the  leaves  on,  or  of  the 
its  leaves;  and 
in  a  herbaceous  state  with 
the  leaves  on,  or  with  the  wood  mature  and  with  or 
without  the  leaves,  been  properly  prepared  and  planted, 
they  form  roots  at  their  lower  extremity,  each  cutting 
becoming  a  perfect  plant.  In  general,  cuttings  should 
be  taken  from  those  shoots  of  a  plant  which  are  nearest 
the  soli  ;  because,  from  the  moisture  and  shade  there, 
such  shoots  are  more  predisposed  to  emit  roots  than 
those  on  the  upper  part  of  the  plant  The  young  or 
last- formed  shoots  arc  to  be  taken  in  preference  to 
such  as  are  older,  as  containing  more  perfect  buds  in 
an  undeveloped  state,  and  a  bark  more  easily  perme- 
able by  roots ;  and  the  rutting  it  to  be  prepared  by 
cutting  its  lower  extremity  across  at  a  joint,  the  len- 
ticeils  or  root-buds  being  there  most  abundant.  When 


PROPORTION. 

the  cutting  Is  planted,  the  principal  part  of  the  art 
consists  in  making  it  quite  firm  at  the  lower  extremity, 
so  as  completely  to  exclude  the  air  from  the  wounded 
section.  Cuttings  emit  roots  at  this  section,  either  in 
consequence  of  the  action  of  the  accumulated  sap  in  the 
cutting,  as  In  the  case  of  the  ripened  wood  in  deciduous 
trees  and  shrubs  ;  or  in  consequence  of  the  joint  action  of 
the  accumulated  sap  and  of  the  leaves,  as  in  the  case  of 
cuttings  of  soft  wood  with  the  leaves  on,  and  in  a  living 
state.  A  few  plants  are  propagated  by  cuttings  of  the 
leaves,  the  petiole  of  the  leaf  being  slipped  off  from  the 
parent  plant,  and  probably  containing  the  latent  embryos 
of  buds.  Grafting  and  budding  are  processes  which  have 
been  already  explained.  (See  these  words.)  inarching 
may  be  described  as  a  specie*  of  grafting,  in  which  the 
scion  is  not  separated  from  the  parent  plant  till  it  has 
become  united  with  the  stock. 

PRO'PEDS,  Prcpedes.   The  name  given  by  Klrhy 
to  the  soft,  fleshy,  Inarticulate,  pedlform  appendages  of 
certain  larva*,  placed  behind 
pcaring  in  the  mature  Inse 
PRO* PER.    In  Heraldry,  any  object  represented  of 


of  the 


its  natural  colour  is  so  termed. 

PRO'PERTY.   In  Logic,  a  predicable  which  i 
something  essentially  conjoined  to  the  essence 
species.    There  are  enumerated  in  books  on  logic  f< 
kinds  of  property,  which  are  termed  *'  universal,  but  i 
peculiar;"  "peculiar,  but  not  universal;' 
and  peculiar ;    "  universal  and  peculiar,  but  not  at  every 
time."    The  last  kind  is  evidently  more  properly  desig- 
nated as  Accident.   See  Louie,  Predicable. 
Property.  Right  or.   Sec  Right  or  Property. 
PROPHETS.   (Gr.  res,  before,  and  I  speak.) 

A  title  given  in  the  Scriptures  to  persons  inspired,  or  en- 
dowed with  the  capacity  to  predict  future  events.  The 
first  to  whom  it  is  applied  is  Abraham  ;  and  we  hear,  in 
the  same  extended  sense,  of  companies  of  prophets,  per- 
sons who  were  employed  in  the  study  or  exposition  or  the 
divine  law,  in  which  case  it  does  not  necessarily  imply 
the  power  of  predicting  future  events.  In  its  more  strict 
signification,  the  term  prophet  is  given  to  Elijah,  Elisha, 
and  others,  who  did  not  commit  their  prophecies  to  wri- 
ting, but  whose  inspiration  is  attested  in  the  historical 
books  of  the  Old  Testament,  and  to  the  sixteen  whoso 
books  are  collected  under  the  subdivisions  of  the  greater 
and  the  lesser.  Jonah,  the  earliest,  lived  about  BOO  u.  c; 
and  Malachi,  the  latest,  about  400  B.C. 

PROPHYLA'CTIC.  (Gr.  s-p«t*«trr«.  /  defend.) 
Means  used  toprcvent  disease. 

PROPORTION  (Lat.  proportlo).  In  Arithmetic 
and  Geometry,  Is  the  equality  or  similitude  of  ratios ; 
four  numbers  or  magnitudes  being  said  to  be  propor- 
tional, or  in  proportion,  when  the  ratio  of  the  first  to  the 
second  is  the  same  as  the  ratio  of  the  third  to  the  fourth, 
or  when  the  first  divided  by  the  second  g 
quotient  as  the  third  divided  by  the  fourth. 

The  definition  of  proportion  has  given  rise  to  much  con- 
troversy among  writers  on  the  elements  of  geometry. 
Euclid  s  celebrated  definition  in  the  fifth  book,  whatever 
may  be  said  In  favour  of  its  ingenuity  and  exactness. 
Is  found  by  experience  to  be  much  too  complicated 
and  refined  to  be  understood  by  beginners ;  and  accord- 
ingly many  attempts  have  been  made  to  substitute  for  it 
one  more  Intelligible ;  but,  on  account  of  the  difficulty  of 
defining  the  term  ratio  In  such  a  manner  as  to  include  In- 
commensurable quantities,  none  of  these  attempts  can  be 
said  to  have  been  perfectly  successful.  This  imperfection, 
however,  must  be  understood  as  belonging  merely  to  the 
metaphysical  accuracy  of  the  definition ,  for  many  of  the 
treatises  which  have  been  composed  with  the  view  of 
superseding  Euclid's  have  all  the  simplicity  and  elegance 
which  can  be  desired.  On  this  subject  the  reader  may 
consult  Barrow's  Mathematical  Lectures;  the  notes  to 
l'lauf air's  Euclid;  Camerer's  Euclid,  Berlin,  1825;  De 
Morgan,  On  the  Connexion  of  Number  and  Magnitude, 
183G  ;  and  the  art.  "  Proportion  "  in  the  Pcnng  Cue. 

Proportion  is  continual  or  discrete,  direct  or  inverse. 
It  Is  continual  when  every  two  adjacent  terms  have  the 
same  ratio,  or  when  the  consequent  of  one  ratio  is  the 
antecedent  of  the  next  following :  thus,  2,  4,  8,  16,  Ac, 
continual  proportion,  for  the  ratio  of  2  to 


are  manners  in  continual  proportion,  lor  tne  ratio  ol  i 
4  is  the  same  as  that  of  4  to  8,  of  8  to  16.  Ac.  Disci 
proportion  Is  when  the  antecedent  of  one  ratio  is  t 
remit  from  the  consequent  of  the  former ;  thus,  2,  3, 
4,  6.  The  terms  direct  and  inverse  have  reference  to 
arithmetical  questions  in  what  is  denominated  the  Rule  of 
Three,  and  which  in  their  enunciation  Include  four  num- 
bers, two  of  which  are  ofone^  kind  ""j^1*0^  ap0^. 

connected  with  one  of  the  numbers  of  the  first  kind  by 
the  nature  of  the  question.  Now,  when  the  four  num- 
bers are  w  ritten  in  the  form  of  a  proportion,  if  the  ante- 
cedents of  the  two  ratios  are  the  related  numbers,  the 
proportion  Is  said  to  be  direct ;  but  if  the  antecedent  of 
the  first  ratio  Is  the  number  connected  with  the  conse- 
quent of  the  second,  the  proportion  it  inverse.  For  ex- 
ample, let  the  question  be  this ;  If  8  yards  cost  12  shillings, 
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PROPORTIAL  COMPASSES. 


what  is  the  price  of  20  yards  ?  The  answer  is  30  shillings. 
Now,  In  this  question,  the  numbers  8  and  30  are  of  one 
kind,  namely,  yards;  and  the  two  others,  12  and  30,  are  of 
the  tame  kind,  shillings.  The  numbers  form  the  pro- 
portion & :  80 : :  12 : 30 ;  and  the  numbers  8  and  12  (the 
antecedents  of  the  ratios)  are  related  to  each  other,  and 
also  20  and  30 ;  1 2  shillings  being  the  price  of  8  yards,  and 
30  the  price  of  20.  The  proportion  is  therefore  direct. 
But  if  the  question  were  to  find  in  how  many  days  4  men 

can  do  it 


i  question 
will  do  a  l 
10  days,  the 


for  the  answer  being  I  ft  days,  the  four  numbers  written 
as  proportionals  must  stand  thus,  4:6: :  10:  15:  and  as 
the  numbers  4  and  15  are  here  the  related  numbers,  or 
the  antecedent  of  the  first  ratio  is  related  to  the  coose- 


of  the  second,  the  proportion  Is  inverse.  This 
is  also  called  reciprocal  proportion ;  for  if  one  of  the 
ratios  be  formed  of  the  reciprocals  of  the  given  numbers 
instead  of  the  numbers  themselves,  the  related  numbers 
would  stand  as  in  direct  proportion  ;  thus,  | :  f : : 10: 
15;  or  6:4::^:  J.. 

It  Is  a  property  of  proportional  numbers,  derived  Im- 
mediately from  the  definition,  that  the  product  of  the 
first  and  fourth  terms  Is  equal  to  the  product  of  the 
second  and  third.  Hence,  when  three  terms  of  a  pro- 
portion are  given,  the  fourth  can  be  found.  This  is  the 
object  of  all  questions  in  the  Rule  of  Three. 

The  preceding  remarks  apply  exclusively  to  geometrical 
proportion  ;  that  is  to  say,  when  the  proportion  consists 
In  the  equality  of  ratios.  Writers  on  arithmetic  also 
mention  arithmetical  proportion,  and 
portion,  for  which  see  the  respective  terms 

Proportion.  In  the  Fine  Arts,  the  most  proper  re- 
lation of  the  measure  of  parts  to  each  other  and  to  the 
whole.  The  Greeks  used  the  word  rv*tuir?i«  (sym- 
metry), to  express  this  Idea,  in  many  instances,  pro- 
portion may  be  considered  almost  synonymous  with  fit- 
ness, though  there  Is  a  distinction  between  them  ;  since 
every  form  susceptible  of  proportion  may  be  considrred 
cither  with  respect  to  its  whole  as  connected  with  the 
end  designed,  or  with  respect  to  the  relation  of  the  several 
parts  to  the  end.   In  the  first  case,  fitness  is  the  thing 


to  an  end.  and 
to  an  end.    It  is 
j  that 

and  proportion,  in  all  complex 
,  m  kit  Inquiry  into  the  Princtptes 
of  Taste,  has  asserted  that  in  many  productions  of  art 
"symmetry  is  the  result  of  arbitrary  connection."  It 
would  be  very  easy  to  show  the  absurdity  of  this  assertion, 
if  we  considered  it  worth  the  space. 

PROPORTIONAL  COMPASSES.  Compasses  with 
two  pairs  of  opposite  tegs,  by  which  distances  are  en- 
larged or  diminished  in  any  proportion. 
PROPORTIONAL  SCALES.  See  Scales. 
PROPORTIONALS.  The  terms  of  a  proportion ; 
of  these  the  first  and  last  are  the  extremes,  and  the  inter- 
mediate the  means,  or  the  mean  when  the  proportion 
consists  of  only  three  terms.   Sec  Proportion. 

PROPORTIONS,  DEFINITE.  In  Chemistry.  See 
AmmTY. 

PROPOSPTION.  in  Look,  Is  defined  "a  sentence  In- 
dicative ;"  f.  e.  a  sentence  which  affirms  or  denies.  Thus, 
sentences  in  the  form  of  command  or  question  are  ex- 
cluded from  the  character  of  propositions.  Logical  propo- 
sitions are  said  to  be  divided,  first,  according  to  substance, 
into  categorical  and  hypothetical ;  secondly,  according 
to  quality,  into  affirmative  and  negative ;  thirdly,  ac- 
cording to  quantity,  into  universal  and  particular.  1.  A 
categorical  proposition  is  where  the  sentence  affirms  or 
denies  absolutely,  as  "man  is  mortal."  A  hypothetical 
proposition  is  defined  to  be  two  or  more  categorical  s 
united  by  a  conjunction,  as  "  if  Cains  Is  man,  he  is  mor- 
tal." There  are  several  sorts  of  hypothetical  propositions ; 
conditional,  disjunctive,  causal,  &c.  2.  An  affirmative 
proposition  is  one  whose  copula  (or  conjunction)  Is 
nffirmatlve,  as  "  man  is  mortal  j "  a  negative  proposition 
has  a  negative  copula,  at  "  man  is  not  immortal."  3.  An 
universal  proposition  is  when  the  predicate  Is  said  of 
the  whole  of  the  subject,  as  "  all  men  are  mortal,"  "  Caius 
is  mortal ; "  a  particular,  when  it  Is  said  of  part  of  the 
subject  only,  as  "some  men  are  rich."  To  these  two 
species  may  be  added  the  indefinite  proposition,  when 
the  subject  has  no  sign  of  universality  or  particularity, 
or  is  a  singular  noun,  which  is  either  universal  or  par- 
ticular according  to  the  matter.  The  matter  of  a  pro- 
position is  said  to  be  either  necessary,  impossible,  or 
contingent ;  and  if  the  matter  of  an  indefinite  proposition 
be  either  of  the  former,  it  is  equivalent  to  an  universal : 
if  the  last,  to  a  particular:  e.g.  "birds  fly."  i.e.  all 
birds  —  universal.  "  No  birds  are  quadrupeds ; "  here  the 
matter  is  Impossible,  and  the  proposition 
i  sing."  t  e.  some  birds  —  particular. 


propositions  according  to 


PROSERPINE. 

Oxford ;  E  for  an  universal  negative ;  I  for  a  particular 
affirmative  |  O  for  a  particular  negative. 

is  the  subject;  the  other  (that  which  Is  affirmed  or  de- 
nied respecting  the  flrat)  the  predicate.    In  the  collo- 
cation of  our  language,  the  subject  usually,  but  not  In- 
variably, precedes  the  predicate.    Thus.  "  Diana  of  tike 
Kphesians  (subject)  is  great"  (predicate),  is  transposed 
into  "  Great  is  Diana  of  the  Ephcslans.''    In  some  lan- 
guages, as  Greek  and  Latin,  the  latter  form  of  collocation 
is  not  less  natural  or  usual  than  the  former.  When 
the  subject  of  a  proposition  is  a  common  term  (see  Th.nu  ) 
it  is  said  to  be  "distributed,''  when  the  universal  sign 
(all,  no,  every,  Ac.)  is  prefixed,  and  the  proposition  con- 
sequently universal.    The  predicate  is  said  to  be  "  dis- 
tributed '  in  all  negative  and  no  affirmative  proposition;, 
inasmuch  as  a  negative  proposition  denies  that  anv  pan 
of  the  predicate  agrees  with  the  subject,  whereas  an  af- 
firmative can  never  assert  that  every  part  of  the  predicate 
agrees  with  the  subject ;  i.e.  can  never  do  so  necessarily, 
by  the  logical  force  of  the  proposition,  although  it  mar 
undoubtedly  happen  that  the  predicate  agrees  with  the 
subject  and  with  nothing  else :  e.g.  "  Csraar  was  the  first 
Roman  emperor."   Two  propositions  are  said  to  be  op- 
posed, when,  having  the  same  subject  or  predicate,  the; 
differ  in  Quantity,  in  quality,  or  in  both.    The  two  uni- 
versal* ( A  and  E )  are  termed  contraries  to  each  other ; 
the  two  particulars  (I  and  O)  sub-contraries  i  the  uni- 
versal* and  particulars  (A  and  E,  I  and  O)  subaltern*; 
A  and  O.  or  K  and  I  (those  which  differ  both  in  quan- 
tity and  quality),  contradictories.    A  proposition  is  said 
to  be  converted  when  iu  terms  are  transposed ;  i.  e. 
when  the  subject  is  made  the  predicate,  and  the  prodicite 
the  subject.   See  Conversion  or  Propositions. 

Proposition.  In  Mathematics,  a  theorem  proposed  to 
be  demonstrated,  or  a  problem  in  which  somethlug  is 
ptoposed  to  be  done. 

PROPR.t'TOR.  A  Roman  magistrate,  bearing  the 
to  the  pnrtor  that  the  proconsul  did  to 
(See  Proconsul.)  Under  the  emperors, 
proprartors.  as  distinguished  from  proconsuls,  were  ap- 
pointed as  governors  to  the  imperial  provinces,  the  latter 
being  the  servants  of  the  senate, 
PROPYLAL'UM.  <Gr.*f«n,X««,.)  In  Ancient  A r- 
of  a  bouse.  The  vestibules  <>r 
to  the  Acropolis,  were  thus 

PRO  RE  NA 
require.)  A 
tlons. 

PROROGA'TION.  See  Parliament. 
PROSCE'NIUM.  ( Gr.  <rp«.  be/ore, and rnnm,  a  scene  ) 
In  Architecture,  the  frontispiece  or  part  in  a  theatre 
wh"re  the  drop  scene  separates  the  stage  from  the  au- 
dience, and  beyond  the  orchestra.  In  the  ancient  theatres 
It  comprised  the  whole  of  the  stage. 

PROSCRIPTION.  (Lat.  proscribere,  to  proscribe, 
outlaw,  or  doom  to  death  :  to  confiscate  one's  properly .) 
The  most  vindictive  species  of  proscription  was  ln.il  in- 
troduced by  Sylla  when  he  wrested  Rome  from  the  hands 
of  the  Marian  faction.  It  consisted  in  making  out  a  list 
of  persons  supposed  to  be  obnoxious  to  the  state,  and 
getting  a  sentence  of  condemnation  passed  against  them, 
which  made  It  unlawful  to  harbour  a  proscntxM  person. 
Ry  these  measures  thousands  of  citicens  perished  in  the 
civil  wars  of  Rome.  The  most  celebrated 
was  that  of  the  triumvirs,  Oct 
dus,  In  which  Cicero  was  slain. 

PROSE.  (Lat.  prorsa  oratk) ;  from  prof  s*v«.  adv.,  di- 
rect or  straightforward.)  In  Literature,  all  language 
not  in  verse.  Prose  diction,  to  be  good,  or  even  admissible, 
in  ordinary  criticism,  must  be  conformable  to  the  rules 
of  composition  as  to  style,  cadence,  Ac. 

PRO'SELYTE.   (Gr.  one  who  arrives  as 

a  stranger.)   A  term  in  use  among  the  Jews  after  their 
connection  with  the  Greeks,  and  applied  to 


A-uum^siirii     niui    ii»     im  va»,    auu    ■"x  r    ,*^-»  i<n  h    » ,r" 

reigners  as  embraced  their  religion.  These  they  divided, 
according  to  the  common  opinion.  Into  two  classes  ;  di«. 


tinguished  by  the  terms  proselytes  of  the  gate, 
selytes  of  righteousness.  Of  these  the  former  w 
as  merely  renounced  idolatry,  and  believed  In  and  wor- 
shipped the  true  God,  observing  the  precepts  of  the 
natural  law,  and,  from  being  admitted  within  the  nr«t 
gate  of  the  temple,  received  this  appellation .  The  latter 
class  were  those  who  submitted  to  circumcision,  and  ia 
every  other  respect  conformed  entirely  to  the  custom*  of 
the  Jewish  people.  Dr.  Burton,  however,  it  must  be  ad- 
mitted, thinks  this  distinction  unfounded.  ( Lectures  om 
the_Ecct.  History  oj the  First  Three  Centurn  ..  1.  iH.) 


PRO'SENOHYMA.  (Gr.  *enyZu,.  1  pour  stiti  mer- 

Shend^i'd  I2onts"u,',  l\*  cH,,A,w  °fhwl,in:h  TrtstS 
extremities.    It  is  the  first  approach  on  the  part  of  cri- 

of  woody  t 


lular  tissue  to  the 
PRO'SERPINE. 
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PROSODY. 


of  a  Grecian 


and 

who, 

»«   uu    >r...u  the 

in  Sicily,  white  sporting  with  her  corn* 
pinions,  to  the  infernal  regions,  where  she  became  hit 


plains  of 


Grecian  goddess,  sprung  from  Jupiter 
wa$  stolen  from  her  mother  bv  Pluto 
of  her  beauty,  carried  her  off  from 


queen.  The  wandering*  of  Cere*  in  search  of  her 
daughter  were  much  celebrated  by  the  ancient  poets. 
When  the  at  last  discovered  the  place  of  her  concealment, 
a  compromise  was  entered  into,  by  which  Proserpine  was 
allowed  to  spend  two  thirds  of  the  year  with  her  parents 
and  the  rest  with  Pluto  in  his  empire. 

PHO*SODY.  (Gr.  «-(«*,  to.  and  a4*.*ossg;  signifying,  li. 
terally ,  a  guide  or  assistance  to  versification . )  The  science 
•  bich  treats  of  quantity,  accent,  and  the  laws  of  harmony, 
both  In  metrical  and  prose  composition.  In  the  Greek 
and  I.atin  languages  every  syllable  had  its  determinate 
value  or  quantity,  and  verses  were  constructed  by  systems 
of  recurring  feet,  each  foot  containing  a  dell: lite  number 
of  syllables  possessing  a  certain  quantity  and  arrange- 
ment. (Sff  >"oot.)  The  versification  of  modern  Euro- 
pean languages,  in  general,  is  constructed  simply  by 
accent  and  number  of  syllables.  They  have,  therefore,  no 
prosody  strictly  so  called.  The  (iermans,  however,  have 
laboured  to  subject  their  language  to  the  ancient  metrical 
system,  but  with  indifferent  success . 

PROSOPO'GRAPH  Y.  (Gr.  *pn*rnt  figure  or  per- 
son, and  1  describe. )  In  Rhetoric,  a  word  used  by 
tone  critical  writers  to  signify  the  description  of  anf- 
Of  this  figure  the  portraits  of  the  horse 


Imake.) 
or  abstract  Ideas, 
by  the  poet 


PROSOPOPtE'IA. 
A  figure  ty^hkh^ 

or  orator  as  If  endowed  with  human"  shape  or  sentiments 
Milton's  famous  digression  of  Sin  and  Death,  In  the  Pa- 
radise Lout,  is  at  once  a  prosopopoeia,  and  an  allegory. 

PROSPE'CTUS  (I^st.).  in  its  most  extended  sense, 
is  applied  to  the  outline  of  any  plan  or  proposal  sub- 
mitted for  public  approbation  ;  but  it  is  most  usually  con- 
fined to  literary  undertakings,  in  which  It  dignities  an 
outline  or  sketch  of  the  plan  or  design  of  a  work,  together 
with  such  other  circumstances  connected  with  the  pub- 
lication, &c.,  as  it  may  be  thought  desirable  to  enlarge 
upon  or  make  known. 
PRO'STATE  GLAND.  In  Comparative  A natomy,  the 
'rotate  gland  retains  its  single  compact  form  in  most 
'  the  Quadrumana ;  but  Is  bifid  in  the  Ruminantia;  in 
the  Rodentia  and  Insectlvora  it  is  resolved  into  nume- 
rous slender  elongated  csrcnl  tubes ;  in  the  mole  it  is 
remarkable  for  its  periodical  increase  of  site. 

PRCPSTATES.  (Gr.)  The  name  given  to  the  guar- 
dians of  the  foreign  settlers  at  Athens,  whose  business  It 
was  to  represent  them  in  courts  of  law,  and  protect  them 
from  injunr. 

PRO'STHAPilE'RESIS.  (Gr.T?##St».and«<*/€unf. 
interaction.)  A  term  used  by  the  older  writers  on 
astronomy  to  signify  the  difference  between  the  true  and 
mean  motion,  or  the  true  and  mean  place  of  a  planet, 
or  the  quantity  which  must  be  taken  from  or  added  to 
the  mean  anomaly.  In  order  to  get  the  true  anomaly. 

Let  P  (or  P')  be  the  place  of  a  planet  in 
its  orbit.  S  the  sun.  C  the  centre,  and 
A  the  perihelion  of  the  orbit ;  the  angle 
AS  P  11  the  true  anomaly,  A  C  P  Is  the 
mean  anomaly  ;  and  the  difference  between 
ASP  and  ACPI*  S  P  C,  which  is  the 
▲  prosthaphercsis.    If  A  C  P  be  less  than  a 

right  angle,  S  P  C  must  be  added  to  A  C  P 
In  order  to  get  the  true  anomaly  ;  but  If  It  be  greater 
than  a  right  angle,  the  angle  SPC  must  be  deducted. 


PBOTEA'CKA.   (Proten,  one  of  the  genera.)  Ana- 
of  arborescent,  rigid,  useless  Exogens,  in- 
parts  of  the  world,  and  found  in  dry, 


e  world,  ai 
especially 

texture  oV  their  leaves ;  by  the  irregular  calyxes  having  a 
valval*  (estivation,  with  the  stamens  placed  upon  the 
lobes ;  and  by  the  dehiscent  fruit.   The  genera  Bank- 


PROTHOKAX. 

Ha,  Dryandra.  Protea,  and  Grevillea,  are  cultivated  for 
the  sake  of  their  beautiful  foliage  and  flowers.  Tho 
seeds  of  Uuarina  are  sold  in  Chili  for  the  same  use  as 
has  el  nuts  with  us.  One  of  the  larger  timber  trees  of 
New  Zealand  is  the  Knightia  etcelsa,  a  plant  of  this 
order. 

PROTE'CTOR.  In  English  History,  a  title  which 
has  been  three  times  assumed  by  daring  statesmen :  — 
1.  Richard,  duke  of  York,  In  1453,  was  appointed  by  par- 
liament protector  during  pleasure.  8.  The  duke  of 
Somerset,  being  constituted  one  of  Henry  V 1 1  l.'s  six- 
teen executors,  obtained  a  patent  from  the  young  king, 
Edward  VI.,  in  1548,  constituting  him  protector,  svlth  the 
assistance  of  the  other  filteen  as  councillors ;  but  he 
only  enjoyed  this  dignity  a  few  months,  and  his  loss  of 
It  was  soon  followed  by  his  death.  3.  Cromwell  took  the 
title  of  lord  protector  of  the  commonwealth  of  England, 
Scotland,  ami  Ireland,  on  the  12th  Dec.  1653,  when  the 
"  Barcbones  Parliament  "  resigned  Its  authority  into  his 
hand.  His  son  Richard  succeeded  h|m  In  his  title  and 
authority,  but  was  never  formally  installed  protector. 

PRO'TEST.  In  Parliamentary  Law,  is  a  privilege  pe- 
culiar to  the  members  of  tho  upper  house  of  parliament 
of  entering  (by  leave  of  the  house  always  presumed) 
their  dissent  from  a  motion  or  resolution  agreed  to  by  a 
majority  of  the  house,  together  with  their  reasons  for 
dissenting.  The  paper  embodying  these  reasons  of  dis- 
sent is  called  a  protest,  and  is  entered  on  the  journals. 
Protests,  with  the  reasons,  were  first  set  down,  according 
to  Lord  Clarendon,  In  1641.   See  Parliament. 

PKO'TESTANTS.    A  general  name  applied  to  the 


The  angle  S  P  C  is  called  "by  modern  writers 
lion  of  the  centre,  or  equation  of  the  orbit. 

PROSTHESIS.  (Gr.  w(H,  and  fsftua*  ?P lace.)  A 
figure  of  grammar  by  which  one  or  more  tetters  arc 
adtied  to  the  commencement  of  a  word ;  as  In  the  common 
English  participles.  Moved.  Acreft,  Ac   See  MrrarLASM. 

PRO'STYLE,  or  PROSTYLOS.  (Gr.  svs.  before, 
and  rrvXt,  a  cotumn.)  In  Architecture,  a  temple  or  other 
building  with  columns  In  lU  front  face. 

PRO'TASIS.  (Gr.  w<ir*tnt,  from  rttrutm,  /stretch  or 
put  forth.)  In  Grammar  and  Rhetoric,  every  properly 
constructed  period  {tee  Pinion)  Is  said  to  be  naturally 
divisible  into  two  parts ;  of  which  the  first  Is  termed  pro- 
tbe  second  apodosis.  In  the  ancient  drama,  the 
was  the  exposition,  usually  contained  in  the 
of  the  piece,  either  by  way  of  soliloquy  or  dia- 
ing  to  make  known  the  characters  and  the  plot 


the  16th  century 
stance,  by  the  reformers  of  North  Germany,  who.  in  the 
year  1529,  formally  protested  ngainst  a  decree  of  the  Im- 
perial diet  held  at  Spires,  which  ordained  that  the  question 
between  the  parties  should  remain  unsettled,  some  restric- 
tions being  laid  upon  the  progress  of  the  new  opinions, 
until  the  calling  of  a  general  council,  the  time  of  which 
was  left  uucertain.  The  Protestants  accordingly  asserted 
that  the  decree  was  unfavourable  and  unjust  to  their 
party,  and  claimed  the  Immediate  summons  of  a  lawful 
council,  which  they  knew  it  was  the  interest  of  the 
papacy,  under  the  circumstances,  to  delay.  In  the  early 
period  of  the  Reformation,  the  principal  reformed 
churches  were  two,  those  of  the  followers  of  Luther  and 
of  Calvin,  the  partisans  of  Zuingl!  having  become  nearly 
identified  with  the  latter.  Since  that  tune  the  number 
of  subdivisions  upon  every  point  of  doctrine  and  disci- 
pline has  been  Infinite.  The  general  bond  of  union,  how- 
ever, among  all,  continues  to  this  day  to  l>e  the  assertion 
of  private  judgment,  and  rejection  of  any  infallible  head 
of  the  church,  or  ultimate  authority  In  pope  or  council. 
We  believe,  also,  that  no  Protestant  church  has  ever  re- 
lapsed Into  any  one  of  the  prominent  results  of  the 
Romish  system  —  such  as  the  doctrine  of  the  seven  sacra, 
menu,  of  transubstantlation,  or  of  purgatory,  the  celibacy 
of  the  clergy,  or  veneration  or  images  or  relics. 

There  arc.  however,  two  lines  ofargument  upon  which 
these  principles  are  maintained,  the  respective  assumption 
of  whkh  seems  to  constitute  the  strongest  line  of  dis- 
Protestants.  The  first  is  that  to  which 
Iwias  reformers  most  generally  leaned, 
the  Bible  to  contain  within  Itself  so 
a  repository  of  divine  truths  as  to  be  its  own 
interpreter,  as  well  as  the  evidence  of  its  own  authenticity 
and  inspiration.  The  English 
hand,  endeavoured  to  base  their  doctrines  upon  the  i 
tice  of  the  first  three 
similar  principles  with 

maintained  to  be  corrupt,  not  in  its  origin,  but  in  its 
growth. 

PRO'TEUS.  A  marine  deity  of  the  Greeks,  cele- 
brated for  his  gift  of  divination,  and  the  BMW  of  changing 
his  fjnn,  by  which  means  he  eluded  those  who  resorted 
to  him  for  information. 

PRO*TRCfS.  in  Zoology,  this  name  was  originally  and 
very  aptly  applied  to  a  genus  of  Inftisories,  which,  during 
life,  never  for  a  single  minute  maintain  the  same  form  ; 
this  peculiarity  is  strikingly  manifested,  as  in  the  common 
species  called  Proteus  diffluent.  The  term  was  subse- 
quently used  by  Laurenti  to  designate  a  singular  amphi- 
bious reptile,  peculiar  to  certain  subterranean  waters  in 
Carntola.  and  which,  like  tho  American  siren,  retains  tho 
external  gills,  together  with  internal  lungs  or  air-bags, 
throughout  life. 

PROTHO'NOTARY.  (Lat.  proto  notarius,  or  first 
notary.)  A  title  originally  of  the  Byzantine  empire.  The 
Apostolical  prothonotaries  of  the  Papal  court  are  officers 
having  precedence  of  the  other  notaries  or  secretaries  of 
the  Roman  chancery  ;  the  papal  "  notaries  participant  " 
rank  after  bishops,  but  before  abbots.  In  England,  of- 
ficers in  the  courts  of  King's  Bench  and  Common 
Pleas  had  this  title,  until  the  recent  changes  in  those 
courts. 

PROTHCRAX.  (Gr.  *<»Mfore,  and  ••»..»;.  a  shield.) 


b.ve  their  doctrines  upon  the  prac- 
centuries.  and  appealed  therein  to 
th  the  Roman  church,  which  they 
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FROTH  YRIDES. 

In  Entomology,  signifies  the  Ant  segment  of  the  thorax 
in  insects  .  by  Klrby  the  term  it  restricted  to  the  upper 
part  onlv.  or  shield  of  that  segment. 
PROTllY'RIDES.   (Gr.       and        a  door.)  See 

AX'ONES. 

l'KO'TII YRl'M.    (iir.wp.  and  In  Architec- 

ture, a  porch  before  the  outer  door  of  a  house. 

PKO'TOCOL.  (From  the  Latin  protocollum  :  a  word 
derived  from  the  Greek  r^rnvn.  first,  and  *c>  >  * .  glue  ;  but 
tho  etymological  signification  attached  tothU  derivation 
seem*  unknown.)  The  word  protocol,  in  the  French 
language,  signifies -the  formula*  or  technical  words  of 
legal  Instruments  ;  in  Germany.  It  has  been  used  to 
denote  the  minutes  or  rough  draught  of  an  instrument 
or  transaction.  It  is  in  the  latter  sense  that  the  word 
init  been  burrowed  by  diplomacy,  in  which  it  dignifies  the 
original  conyof  ;uiy  dispatch,  treaty,  or  other  document. 

PRO'TOTYl'E.  (Gr.  ir<*r*.  Jirst,  and  rim,  a 
twar*.)  In  the  Fine  Arts,  the  original  pattern  or  model 
of  a  thing  whereon  are  founded  principles  of  imitation. 

PROTOZO'A.    (Gr.  TC*r*.  and  autmat.)  A 

name  synonymous  with  acrita  and  oozoa.  and  applied  to 
the  simplest  animals,  or  those  which  stand,  as  It  were, 
on  the  first  step  of  organization. 

PROTR  A'C'TOR.  A  mathcmaticnl  Instrument  for 
laying  down  angles  on  paper,  used  in  surveying,  plot- 
ting, &c. 

In  it*  simplest  form,  the  protractor  consists  merely  of  a 
semicircular  limb  of  metal,  divided  into  180°,  and  sub- 
tended by  a  diameter,  in  the  middle  of  which  is  a  notch 
to  mark  the  position  of  the  centre.  On  placing  this  notch 
over  the  angular  point,  and  laying  the  diameter  along  a 
given  straight  line,  an  angle  of  any  number  of  degrees 
may  be  made  by  marking  the  jnilnt  on  the  paper  which 
coincides  with  the  given  degree  on  the  limb,  and  joining 
this  point  with  the  centre,  when  the  instrument  is  re- 
moved. The  protractor  is  rendered  more  commodious  by 
transferring  tne  divisions  to  the  edge  of  a  parallel  ruler. 

When  a  survey  is  to  he  plotted  on  a  large  scale,  and  it 
becomes  necessary,  in  consequence,  to  lay  down  the  angles 
with  considerable  precision,  a  more  complex  apparatus  is 
required.  The  most  approved  form  of  the  protractor  may 
be  described  as  follows :  —  It  consists  of  an  entire  circle, 
connected  with  its  centre  by  four  radial  bars.  The  centre 
of  the  metal  Is  removed,  and  a  circulai  disk  of  glass  fixed 
in  its  place,  on  which  are  drawn  two  lines  crossing  each 
other  at  right  angles,  the  point  of  intersection  denoting 
the  centre  of  the  protractor.  Round  the  centre,  and 
with  the  circle,  is  fitted  a  collar  carrying  two 
■  of  which  ba«  a  vernier  at  it*  extremity  adapted 
to  the  divided  circle ;  and  the  other  a  milled  head,  which 
a  pinion  working  in  a  toothed  rack  round  the  ex- 
edge  of  the  instrument.  The  rack  and  pinion  give 
motion  to  the  arms,  which  can  thus  be  turned  quite  round 
the  circle,  and  set  the  vernier  to  any  angle  that  may  be 
required.  Each  of  the  two  arms  is  prolonged  beyond  the 
edge  of  the  protractor,  and  carries  a  fine  steel  pricker, 
which  is  pressed  down  when  the  instrument  is  placed  in 
Its  required  position,  and  makes  a  small  puncture  in  the 
paper.  It  is  essential  that  the  points  of  the  twoprickers, 
and  the  centre  of  the  instrument,  be  accurately  In  the 
•ame  straight  line.  (Simmi  on  Mathematical  Instru- 
ment*.) 

In  Anatomy,  the  muscles  which  draw  forwards  a  part 
are  termed/,  nttraclori. 

PRO' VERB.  (Lat.  proverblum.) 
which  has  been  variously  defiued. 
there  are  two  species  or  proverbs  : 
maxim  directly  expressed  in  a  concise 
the  other,  in  which  a  maxim  is  expres 
e.g.  "  honesty  is  the  best  policy,"  or.  rather,  allegorically, 
e.g.  "  strike,  while  the  iron  ts  hot."  In  point  of  sub- 
stance, proverbs  are  for  the  most  part  rules  of  mora),  or, 
still  more  properly,  of  prudential,  conduct. 

In  dramatic  literature,  chiefly  French,  the  term  has  been 
applied  to  short  pieces,  in  which  some  proverb  or  po- 
pular saying  is  taken  as  the  foundation  of  the  plot.  They 
originated  In  the  fonduess  of  the  higher  classes  of  France 
fot  private  theatricals  .which  became  a  sort  of  passion  about 
•  the  middle  of  the  la*t  century.  Carmantelli  was  the  most 
successful  writer  of  proverbs  at  the  time  of  their  highest 
popularity.  Those  ot  M. Theodore  Lcclcrcq.at  the  present 
time,  have  met  with  considerable  success. 

PROVERBS,  THE.  OF  SOLOMON.  One  of  the 
canonical  books  of  the  Old  Testament.  According  to 
the  arrangement  In  its  present  shape,  the  first  nine  books 
form  a  species  of  introduction  ;  those  from  the  tenth  to 
the  twenty-fourth  contain  the  proverbs  of  Solomon,  pro- 
perly so  called  ;  and  the  remainder  furnishes  a  kind  of 
apjwndlx  ;  including  the  thirtieth  and  thirty-first,  which 
contain  the  proverbs  of  Agur,  the  son  of  Jakeh,  and  of 
king  Lemuel. 

PRO  VI'NTIA.    Those  countries  were  called  by  the 
Roman*  provinces  which,  having  been  reduced  under 
r,  were  subjected  to  government  by  magistrates 
The  laws  of  a  provli 


A  familiar  saying. 
In  jH)lnt  of  form. 

one  containing  a 
and  familiar  style ; 
pd  metaphorically. 


province  were 


FRUNING. 

conjunction  with  the  victorious  general.  In  its  mo>li-rr. 
acceptation,  province  signifies  a  grand  division  of  * 
kingdom  «>r  state,  comprising  several  cities,  toswis.  .* 
all  under  the  same  government,  and  usually  distinguish ; 
by  the  extent  either  of  the  civil  or  ecclesiastical  juris- 
diction. 

PROVISIONS,  in  the  Navy,  daily,  1  lb.  of  MsruU. 
I  oc.  of  cocoa,  £  ot.  of  tea.  |of  an  imperial  pint  of  rant*, 
or  1  imperial  pint  of  wine,  |  lb.  or  heel  with  ]  lb  >-i 
flour,  and  J  lb.  of  pork  with  I  a  pint  of  peas  on  alternate 
days,  or  1  lb.  of  fresh  meat  with  9  of .  of  vcgrtsMrt 
Part  of  the  flour  may  be  exchanged  for  suet,  currants  ard 
raisin* ;  I  pint  of  oatmeal,  and  10  os  of  su*ar  a  weri, 
After  ten  days  of  salt  provisions,  an  allowance  ot  hanua- 
ade. 

PROVI'SO.    In  Law,  a  condition  Inserted  in  a  de*J 


on  which  its  validity  depends,  commencing  usually  wuh 
the  words  "  provided  that ;  "  as  alio  in  acts  of  pario- 
ment. 

•  PROVPSOR.   The  title,  (a  the  ancle- 
ver.lties.of  an  officer  charged  with  the  t 
their  external  'affairs.  I 
to  a  certain  extent  witl 
visor  of  the  Sorbonnc  ' 

among  the  clergy.  The  principals  of  Napoleon's 
had  the  title  of  provisors,  and  the  modem  royal  i 
retain  It  for  the  same  functionary. 

PRO*  VOST  (contracted  from  Lat.  propositus,  ptocrl 
over.)  The  title  of  the  chief  municipal  magistral/-* 
Scotland,  equivalent  to  mayor  in  England.    The  chief 
magistrates  of  Edinburgh  and  Glasgow  are  styled  Lo*i 
Proroti. 

PROVOST  OF  A  UNIVERSITY.   See  Usim- 

SITY. 

PRO'XENE.  (Gr.r^bw.)  In  Grecian  AntlquWe*. 
officers  at  Sparta  who  had  the  charge  of  superintendiof 
strangers.  (Ilerodot.  vi. )  In  the  flourishing  time  of  tlw 
Grecian  republics,  wealthy  and  distinguished  men  of 
particular  states  seem  to  have  accounted  It  an  horwor  w 
act  as  protectors  of  the  citizens  of  foreign 
wealths:)' 
Athens. 

PRO*XlMATE  PRINCIPLES.  Distinct  compound* 
which  exist  ready  formed  in  animals  and  vegctabl". 
such  as  albumen,  gelatine,  fat,  Ac,  in  the  former;  a»t 
suvar.  gum,  starch,  resins.  Arc,  in  the  latter,  which ar.-  >j 
called,  without  reference  to  their  ultimate  i 

PRO'XY.   (Lat.  proximus.)  In] 
every  peer,  spiritual  or  temporal,  can  (by 
posed  to  be  obtained  from  the  king) 
lord  of  parliament,  of  the 
jnoxy.  to  vote  for  him  in  his  a 


sign  a  protest.  By  an  order  of  1  C.  a.,  no  peer  *«i»El 
more  than  two  proxies.   See  Parliament. 


FBUD'HO'MME.  (Lai.  homo  pradens.) 
during  the  middle  ages,  municipal  tribunals 
cltixens  exercising  a  sort  of  conciliatory 
risdlction,  as  arbiters  of  disputes,  inspectors  of  police,  hr , 
were  termed  councils  of  prtuTkommet.  in  IH06,  a  court 
of  this  denomination  was  re-established  at  Lyons  bj  x 
law  of  Napoleon;  its  principal  office  is  the  decision  if 
disputes  between  masters  and  workmen  in  the  (ilk  nu- 
ii  nurture. 

PRIVNING.  The  art  of  cutting  osT  parts  of  rJam*. 
and  more  especially  of  trees  and  shrubs,  with  a  »;r»  *  > 
strengthening  those  which  remain,  or  of  bringing  th* 
tree  or  plant  Into  particular  forms,  calculated  to  mcrc-a*' 
particular  products.  Pruning  therefore  varies  accorduc 
to  the  kind  of  plant  or  tree  to  be  pruned,  and  acoordiajt  * 
the  object  in  view.  In  the  case  of  forest  trees,  tr." 
general  object  of  pruning  Is  to  increase  the  quantitr  ><4 
timber  In  the  trunk  by  diminishing  the  side  branch^, 
commencing  at  the  lower  part  of  the  tree  when  it  i*  quit  - 
young,  and  gradually  advancing  upward*  as  the  tree  in- 
creases In  growth.  In  the  case  or  hedges,  the  object  i* 
to  produce  a  dense  mass  from  the  ground  upwards,  which 
is  effect edhy  shortening  the  side  branches.  In  the  cs«f 
of  pruning  trees  which  are  cultivated  for  the  sake  of 
their  fruit  or  blossoms,  the  object  is  to  thin  out  thr 
branches  so  as  to  admit  the  light  and  air  more  freely  to 
their  leaves  and  blossoms,  and  to  concentrate  and  in- 
crease the  nourishment  to  the  branches  which  remain. 
In  the  case  of  trees,  or  shrubs  cultivated  for  the  beauty 
of  their  shapes,  whether  natural  or  artificial,  the 
of  pruning  Is  to  deprive  the  trees  or  shrubs  of  *U 
brandies  which  deviate  from  or  Intel 
ral  shape,  or  with  the  form  which  Is  : 
duced  by  art.  In  pruning  with  a  view  to 
it  i»  necessary  to  know  on  what  description  of 
and  buds  the  fruit  is  produced  In  some  trees,  as 
peach,  it  Is  generally  produced  on  the  wood  of  the  pre- 
ceding  year ;  in  others,  as  in  the  apple  and  pear,  U  w 
generally  produced  on  wood  of  two  years'  growth  ;  and  in 
the  vine  it  i*  produced  on  shoots  of  the  current  year.  The 
general  effect  of  pruning  on  plants  is  to  increase  lbr>r 
longevity  ;  since  the  tendency  of  all  vegetables  is  i 


Digitized  by  Google 


PRUNING  KNIFE. 


h  lust  themselves,  and,  consequently,  to  sh< 
duration,  by  the  production  of  seeds.    In  th< 
•if  pruning,  the  »hooU  are  cut  off  close  to  the 
i  .'•  -tin.-.-  froui  them  not  greater  than  tl>.<  I 


to  shorten  their 
the  operntion 
buds,  or  at 
greater  than  the  diameter  of 
the  branch  to  be  cut  off;  because,  without  the  near  pro*. 
Unity  of  a  bud,  the  wounds  will  not  heal  over.  In  shoots 
which  produce  their  buds  alternately,  the  cut  is  made  at 
the  back  of  the  bud,  sloping  from  it,  so  as  that  it  may  be 
readily  covered  by  burk  in  the  same  or  in  the  following 
year.  This  is  readily  done  with  a  pruning  knife,  by  a 
tl.-uiting  cut.  mode  at  an  angle  of  45^  with  the  direction 
of  the  branch  ;  but,  in  the  case  of  branches  where  the 
buds  are  produced  opposite  each  other,  either  one  bud 
must  be  sacrificed,  or  the  branch  must  be  cut  off  at 
ritfht  angles  to  it*  line  «.t  dm-eium  |  ud  tUl  il  BBOfl  con- 
veniently done  by  the  pruning  shears.  The  operation 
ofpruning  may  in  many  cases  he  superseded  by  rubbing 
off,  or  pinching  out,  the  leaf- buds,  so  as  to  prevent  su- 
perfluous shoots  from  being  produced. 

PRU'NING  KNIFE.  A  knife  the  blade  of  which 
has  a  straight  edge,  formed  of  well  tempered  steel,  and 
of  no  great  breadth,  with  a  narrow  point,  in  order  that  it 
may  be  mot  •  re.ul.h  introduced  among  crowded  L>ran<  hes. 
Formerly,  pruning  knives  were  hooked  at  the  point ;  but 
the  cuts  made  by  such  knives  had  a  tendency  to  crush 
the  shoot,  and  leave  a  rough  section,  more  readily  in- 
jured by  the  air  and  water,  and  less  likely  to  be  speedily 
healed  over.  Such  knives,  when  of  a  Urge  sue,  were 
called  pruning  books. 

PRU'NING  SHEARS.  Shears  in  which  one  of  the 
blades  moves  on  a  pivot  which  works  in  an  oblong  open- 
ing, instead  of  a  circular  one,  by  which  means  a  draw 
cut  is  produced  similar  to  that  effected  by  a  knife,  instead 
of  the  crushing  cut  produced  by  common  shears,  which 
fracture*  the  section  left  on  the  branch,  and  renders  it 
liable  to  become  diseased  or  to  decay,  Instead  of  being 
covered  over  with  fresh  bark.  Pruning  shears  are  par- 
ticularly adapted  for  cutting  spiny  or  prickly  shrubs,  such 
as  the  different  species  of  thorns,  gooseberries,  or  roses. 

PKURI'CiO.  (Lat.  prurlo,  I  itch.)  An  itching  of  the 
skin  with  the  eruption  of  small  pimples.  The  term  is 
also  medically  applied  to  irritation  of  various  parts  of  the 
body  from  other  causes,  as  from  vermin,  worms,  &c. 

PEU'SSIAN  BLUE.  This  beautiful  dark  blue  pig- 
ment was  accidentally  discovered  in  1710  by  Dicsbacb,  a 
chemist  of  Berlin.  The  process  for  its  preparation  was 
urst  published  in  the  Philosophical  Transactions  for  1724. 
)<y  Dr.  Woodward.  It  is  made  by  adding  solution  of 
J.-rrocuaimrct  of  potassium  to  persulphate  of  iron.  The 
I.TTocyanuret  of  potassium  is  prepared  by  gently  igniting 
carbonate  of  potass*  with  animal  matters,  such  as  horns, 
hoofs,  or  dried  blood,  in  Iron  vessels,  by  which  cyanuret 
of  potassium  and  some  eyanurct  of  iron  are  formed ; 
Uic  soluble  parts  are  then  washed  out  with  water,  and 
sulphate  of  iron  added  until  the  Prussian  blue  which  is 
f- 1 rmed  ceases  to  be  decomposed  by  the  free  potassa  con- 
tained in  the  solution  ;  the  ferroeyanuret  of  potassium  is 
then  set  to  crystallize,  and  separated  by  repeated  crys- 
tallization from  sulphate  of  potassa.  It  Is  thus  obtained 
in  truncated  octocdral  crystals  of  a  yellow  colour,  com. 
called  Prussiatc  iff  potash.  It  is  much  used  as  a 
o'f  the  presence  of  metals,  and  especially  of  Iron,  the 
peroxide  of  which  It  throws  down  from  its  solutions  In  the 
state  of  Prussian  blue.  This  compound  has  generally  been 
considered  as  a  ferrocyanatc  of  the  peroxide  of  iron  ;  but, 
according  to  Bcrxeliut,  it  is  a  double  cyanuret ;  that  is,  ft 
ferroeyanuret  of  the  sesqulcyanurct  of  Iron.  Ferroey- 
anuret of  potassium  (prussiatc  of  potash)  is  composed  of 
3  atoms  ot  cyanuret  of  potassium  (66  x  2)  =  132,  and  1 
atom  of  cyanuret  of  iron  (28  +  26)  *»54,  and  has,  there- 
fire,  the  equivalent  (132  +  54)  =  186. 

PRU'SSIC  ACID.  The  composition  and  chemical 
characters  of  this  acid  arc  given  under  the  head  of  hydro- 
cyanic acid.  Prusslc  acid  is  frequently  used  medicinally 
as  a  powerful  sedative  and  anti-irritant,  especially  to  allay 
cough  in  phthysis,  and  to  mitigate  the  spasmodic  action 
in  whooping-cough  ;  but  from  its  poisonous  nature  It 
requires  to  be  employed  with  much  caution.  The  anti- 
dotes for  prusslc  acid,  where  it  has  been  taken  at  a  poison, 
are  solution  of  chlorine,  by  which  it  is  chemically  decom- 
posed :  and  ammonia,  which  combines  with  It,  and  acts 
as  a  stimulant. 

PttY'TANES.  (Gr.  etv-rsmi;.)  The  Athenian  senate 
consisted  of  500  persons,  elected  fifty  from  each  of  the 
Urn  tribes  ;  each  of  these  fifties  took  It  by  turn  to  preside 
with  the  title  of  Prytones,  having  one  tenth  of  the  year 
assigned  to  it ;  or,  more  accurately  speaking,  34  days  were 
allotted  to  each  of  the  first  four  tribes,  and  35  to  the  last 
six  ;  the  Attic  year  consisting  of  35-1  days.  Each  fifty 
was  again  subdivided  into  five  bodies  often,  which,  when 
prytancs,  took  it  by  turns  to  perform  the  duties  of  pro- 
hedrl  seven  days  being  allotted  each.  From 

'  edrl,  again,  was  chosen  by  lot  an  cpistate* 
i  or  president,  whose  office  lasted  one  day. 
PSALM.    (Gr.  d/aX.a**,  from  ^«XAs»,  /  sing.)  Asa- 
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PSITTACINEa 

(praisei).  In  conformity  with  the  general  object  of  the  col- 
lection. It  seems  to  hare  been  an  article  of  faith,  with 
most  of  the  early  fathers,  that  the  Psalms  were  all  of 
them  composed  by  David  ;  a  strange  notion,  which  the 
internal  evidence  of  several  immediately  refutes.  The 
Jews  divide  them  into  5  books,  ending  with  the  4Uh, 
71st,  88th,  105th,  and  last,  respectively.  They,  as  well 
as  ull  Christians,  retain  the  number  150;  but  the  di- 
visions have  varied.  There  is  an  apocryphal  151st  added 
in  some  Greek  versions.  The  1  l'Jth  and  following  psalms 
to  the  134th,  called  by  some  "  gradual  psalms,"  or 
"  psalms  of  the  stairs,"  a  term  of  which  various  explan- 
ations have  been  given,  are  thought  by  Calmet  and  others 
to  have  been  composed  on  the  occasion  of  the  deliverance, 
from  Babylon  ;  possibly  by  Ksdras,  who  is  considered  as 
the  first  collector  of  the  Psalms  ;  but  they  were  at  least 
partially  used  before,  as  early  as  the  reign  of  Hexckiah. 

PSA'LMODY.    A  general  term  applied  to  the  wholo 
subject  of  psalin-slnging,  &c. 

PSA'LTER.  A  book  of  devotion  containing  the 
psalms.    See  Palmer's  Origines  I.iturgicaf,  vol.  i.  p.  207. 

PSALTE'KIUM.  (Lat.  a  psnlt.r  or  psalm-book.) 
The  name  of  the  manyplies  or  third  cavity  of  the  cum. 
plcx  stomach  of  the  ruminant  quadrupeds,  so  called  be. 
cause  it  is  occupied  by  numerous  broad  folds  of  membrane, 
resembling  the  leaves  of  a  book,. 

PSA'LTER  Y.  A  stringed  instrument  In  use  among  the 
ancient  Jews,  by  whom  it  was  called  nablum  (which 
see).  It  resembled,  according  to  Burucy,  partly  the  lyre 
and  partly  the  harp. 

PSE'PIIOL  (Gr.)  A  general  name  given  to  several 
things  made  use  of  by  the  Greeks  in  giving  their  suf- 
frages, and  in  their  computations,  as  small  stones,  shells, 
beans,  &c.  They  were  synonymous  with  the  calculi  and 
tab.-lLr  of  the  Romans,  which  see. 

PSEUDKPI'GRAPHY.  (Gf.  sklvJhfefj  and  in- 
>f*$n,  inscription.)  The  ascription  of  false  names  of 
authors  to  works.  This  was  carried  to  a  gre 
among  the  Christians  of  the  fourth  and  following  i 
ries.  Thus,  the  verses  known  by  the  name  of  Stbylhu.i 
are  evident  Christiau  forgeries  ;  aud  it  is  extremely  dif- 
ficult to  distinguish  the  spurious  works  of  the  Fathers 
from  the  true.  (See  Gieseler,  Text-book  of  Keel.  Hist., 
1st  period,  chap.  3.  sec.  52.  fora  good  section  on  Christian 
pseudenigraphy ;  Fabricii  Codex  Pscudepigrapkus  ;  Bar- 
bier,  Diet,  des  Oupinges  Anonymes  et  Pscudmiyuiet, 
contains  a  notice  of  most  works  falsely  ascribed  to  their 
alleged  authors  In  the  French  language.) 

PSKU'DOBLEPSIS.  (Gr.  s^sJW,  and  ^, 
sight.)  There  are  various  forms  of  false  vision,  some 
apparently  dependent  upon  nervous  irritation,  others 
upon  organic  derangement  Specks,  network,  colours, 
and  imaginary  bodies  floating  or  dancing  before  the  eyes* 
distorted  vision,  double  vision,  are  among  the  most 
common  modifications  of  this  complaint.  They  occur  in 
plethoric  as  well  as  in  debilitated  habits,  and  are  the 
consequence  occasionally  of  intense  study,  of  weakening 
evacuations,  of  debauchery,  of  hysteria,  and  of  hypo- 
chondriasis ;  the  treatment,  therefore,  which  Is  required 
I  is  very  various.  Attention  to  the  stomach  and  bowels, 
local  bleeding,  camphor,  ether,  and  other  nervincstimu- 
lants,  change  of  scene  and  occupation,  varied  exercise, 
are  among  the  efficient  remedies.  A  very  alarming  < 
of  double  vision,  with  coloured  circles  in  rapid 
dancing  before  the  eyes,  of  two  years'  continuance, 
brought  on  bjr  too  intense  application  of  study,  gus- 
to cupping  aud  to  a  journey  to  the  Highlands. 

PSEU'DO  BULB,  hi  Botany,  an  enlarged 
stem,  resembling  a  tuber,  from  which  It  scarcely  differs, 
except  in  being  formed  above  ground,  in  the  epidermis, 
being  often  extremely  hard,  and  in  retaining  upon  its  sur- 
face the  scars  of  leave*  that  it  once  bore. 

PSEUDO-DIPTERAL.  (Gr.  ^./obr, in.  twice. 
aud  »Tt$#»,  a  wing.)  In  Architecture,  a  term  denoting  a 
building  or  temple  wherein  the  distance  from  each  side  of 
the  cell  to  the  columns  on  the  Hanks  Is  equal  to  two  in- 
tercolumnlations  ;  the  intermediate  range  of  columns 
which  would  stand  between  the  outer  range  and  the  cell 
being  omitted. 

PSEUDOISODO'MUM.  (Gr.  sj,u»2r.  ixtt,  cqual.md 
2>o,u*i ,  a  house .)  In  Ancient  Architecture,  a  species  of 
masonry  in  which  the  height,  thickness,  and  length  of  the 
courses  are  different.   See  Isodomum. 

PSKU'DOPODS,  Pseudopoda.  (Gr.  4>i«hr.<.  and 
wtut.foot.)  A  name  applied  to  a  tribe  of  Polygastric  In- 
fusories.  Including  those  in  which  the  body,  by  various 
contractions  and  changes  of  form,  produces  pedifonu 
processes. 

PSKUDOSCfyRPIONS,  Pscudo-scorpiones.  A  fa- 
mily of  Arachoidans,  including  those  with  an  oblong  body 
divided  into  several  segments,  with  two  or  four  eyes,  and 
six  or  eight  legs,  as  the  book-crabs  (Chebjer). 

PSEUDO'TIIYRON.  (Gr.  d-si^jf ,  and  0^*,  a  door.) 
In  Architecture,  a  false  door. 

PSI'TTACINES,P«//<*cmf.  (Parrot tribe  )  Thcname 
of  a  tribe  of  Scansorial  birds,  of  which  the  genus  Psittacut 
is  the  type. 
I  38  2 
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PSOAS  MUSCLE. 

PSORAS  MUSCLK.   (Gr.  the  loins.)   A  large 

muscle  upon  the  fore  part  and  sides  of  the  lumbar  ver- 
tebra?. It  bend*  the  thigh  forwards,  and  assists  In  turning 
it  outwards. 

FSO'PHIA.    (Gr.  /  make  a  noise.)    A  sub- 

of  storks,  having  a  shorter  bill  than  the  rest,  with 


PUERPERAL  FEVER. 


tiaving  a  shorter  bill  than  the  rest,  with 
k  covered  only  with  a  kind  of  down,  and 
»  of  the  eye  naked.  They  frequent 
and  subsist  on  grains  and  fruits.  The 


grains 

best  known  species  (Psophia  crepitans)  Is  a  native  of 
South  America,  and  is  remarkable  for  the  ambiguous 
sound  which  it  emits  from  time  to  time,  and  whence  Its 
specific  name  is  derived.  This  bird  is  easily  tamed  by 
the  Spanish  settlers  in  South  America,  and  Is  even  taught 
by  them  to  guide  and  defend  the  common  poultry  from 
the  rapacious  birds,  as  a  shepherd's  dog  guards  his  sheep 
from  the  wolves. 

PSO'RA.   (Gr.)   The  itch.   Sec  Itch. 

PSOKIA'SIS.  A  rough  scaly  state  of  cuticle,  some, 
times  continuous  and  sometimes  in  patches,  generally 
accompanied  by  chaps  or  fissures. 

PSY'CHE.  (Gr.)  In  Mythology,  a  nymph  whom 
Cupid  married,  after  she  had  been  persecuted  by  Venus. 
The  word  signifies  the  soul,  of  which  Psyche  was  con- 
sidered  the  personification.  This  beautiful  allegory  Is 
first  known  to  us  by  the  romance  of  Apuleius:  but  it  I* 
presumed  to  be  of  much  earlier  origin  from  its  occur- 
rence in  relics  of  art.  La/ontame  made  it  the  subject  of 
a  pastoral,  and  Mrs.  Tighe  recently  of  a  poem. 

PSYCIIO'LOGY.  (Gr.  ^vvii.  the  soul,  and  ^iyn.  dis- 
course.) In  its  larger  acceptation,  may  be  taken  as  sy- 
nonymous with  mental  philosophy.  The  word  is  more 
frequently  used  In  reference  to  the  lower  faculties  of  the 
mind,  and  the  classification  of  the  phenomena  which  they 
present.  All  psychology  is  built  on  experience,  either 
immediate,  or  revived  by  the  memory  and  imagination. 
But.  in  reflecting  on  our  intellectual  faculties,  we  dis- 
cover in  them  certain  laws,  which,  as  soon  as  they  are 
presented  to  us,  we  at  once  recognise  as  universal  and 
necessary ;  certain  conditions  without  the  fulfilment  of 
which  we  are  sensible  that  no  act  of  Intellection  could 
have  taken  place.  This  universality  is  something  very 
different  from  the  empirical  truth,  as  a  matter  of  fact, 
which  we  attribute  to  the  laws  of  association,  which  are, 
indeed,  universal,  but  which  might,  for  aught  we  can  see, 
have  been  different  from  what  they  are.  Corresponding 
to  this  distinction.  German  writers  have  discriminated 
between  a  higher,  or  rational,  and  a  lower,  or  empirical 
psychology :  the  first,  that  of  Kant,  who  sought,  in  all 
our  mental  faculties,  to  determine  that  only  which  is 
necessary  and  immutable;  the  second,  that  of  Hartley, 
who  treats  all  our  intellectual  acts  as  alike  objects  of 
mere  history,  dependent  for  their  validity  only  on  the 
fact  that  they  do  really  recur  in  such  and  such  order. 
The  psychology  of  Aristotle  was  of  the  latter  description. 
He,  consequently,  regarded  the  science  as  forming  one  of 
the  physical  sciences,  or  those  which  are  conversant  with 
the  contingent  and  changeable.  Many  pregnant  psycho- 
logical truths  are  discoverable  in  that  philosopher's  work 
on  the  soul ;  In  particular,  the  doctrine  of  association,  the 
matter -light  of  all  sound  experimental  psychology,  owes 
its  first  enunciation  to  him.  Among  later  writers  who  have 
made  valuable  contributions  to  the  science  may  be  enu- 
merated Hobbes,  Locke,  Hartley,  and  Sir  Thomas  Brown. 
The  value  of  these  authors'  writings  in  this  peculiar  pro- 
vince cannot  be  too  highly  appreciated.  It  Is  only  when 
psychology  intrudes  upon  the  domain,  or  usurps  the  at- 
tributes, of  the  higher  philosophy,  that  its  claims  need 
to  be  resisted.  As  a  preparation  for  metaphysical  and 
theological  thought,  and,  indeed,  as  an  indispensable 
requisite  for  the  science  of  man.  whether  history,  po- 
litics, or  ethics,  it  is  not  easy  to  exaggerate  its  import- 
ance. 

PSYCHOMA'NCY.    (Gr.  d/v**,  and 
phecy.)   A  species  of  divination,  in  which 
supposed  to  appear  as  spirits,  to 
for  information. 

PSYCH RO'MRTER.  (Gr. -^yxft,  cool ;  surf , mea- 
sure.)  An  instrument  Invented  by  Professor  August  of 
Berlin,  for  measuring  the  tension  of  the  aqueous  vapour 
contained  in  the  atmosphere.  It  consists  of  two  very 
sensible  thermometers,  one  of  which,  when  an  observation 
is  to  be  made,  has  its  bulb  kept  moistened,  but  so  that  no 
drop  of  water  remains  suspended  from  it.  The  thermo- 
meters being  then  freely  exposed  to  the  air,  the  tem- 
perature indicated  by  each  Is  observed,  and  also  the 
height  of  the  barometer,  from  which  data  the  tension  of 
the  vapour  is  computed  by  means  of  this  formula :  — 

turns?—  000081482  (i  —  f)  ft  ; 

where  ft  Is  the  height  of  the  barometer  (in  Paris  lines),  f 
the  temperature  of  the  air  (in  centesimal  degrees),  /'  the 
temperature  of  the  wet  bulb,  «•'  the  tension  of  vapour 
corresponding  to  the  temperature  f,  and  e  the  tension  of 
the  vapour  actually  contained  in  the  air.  The  instrument 
Is  described  In  the  work  of  August.  Sur  let  Progris  de 
VHygromttrie  dans  Its  Derniers  Temps,  Berlin,  1930;  also 


pro. 


In  the  J.ehrbuch  der  Metrxtrologie  of  Kcempti ;  and 
let's  Correspondence  Mathematique  tt  Physique,  Sow 
s6rie.  tome  2. 

PTERODA'CTYLE,  Ptcrodactylns.  (Gr.  «*i<«..  a 
trinp.  b«ixTv>«,  a  digit.)  The  name  of  a  gmiuof  estinrt 
reptiles.  In  which  the  second  digit  of  the  hand  is  of  ex- 
treme  length,  and  Is  considered  to  have  supported  an 
of  the  skin. 

[ollusks.  "comr 
natatory  wing-shaped  cx| 
each  aide  of  the  head  and  neck. 

PTERY'GIANS.  Pterygia.  (Gr.  rrW.  a  srmg.)  A 
name  applied  by  I,atrellle  to  a  group  of  Molluska.  < 


PTE'ROPODS,  Pterojtoda.  (Gr. 
foot. )  The  name  of  a  class  of  Mollu 
those  which  have  a  natatory  wing-sl 


ponding  to  the"  Cephalopods  and  Pteropods  of  CuvW, 
te  locomotlv 


both  of  which  have  locomotive  < 
like  expansions  of  the  skin. 

PTERY'GODA.  (Gr.  »n<uL)  Latreille  has  giv« 
this  term  to  two  small,  hard,  moveable  bodies,  in  tl* 
form  of  little  elytra,  directed  backwards,  and  termi- 
nating at  the  origin  of  the  wings.  They  arise  from  ti  e 
two  sides  of  the  anterior  extremity  of  the  trunk,  near  the 
exterior  base  of  the  two  first  legs,  instead  of  from  the 
second  segment  of  the  trunk ,  like  true  elytra.  They  are 
present  In  I<epidnpt*rous  and  Strepsiptcrou*  inserts. 

PTKRY'GOID.  (Gr.  t  nfvj.  and  ulcf.form.)  Winr- 
shaped.  The  name  is  applied  to  processes  of  the  sphenoid 
bone,  which  complete  the  osseous  palate  behind,  ar.4 
form  distinct  bones  in  the  oviparous  vertebrate  anhnaU 

PTI'SAN.  <  Cr  .f-rrv,  /  bruise.)  A  weak  diluent  dims. 

PTOLEMAIC  SYSTEM.   See  Asthowomy. 

PTOLEMA'ITES.  A  sect  of  ancient  heretics  ansonr 
the  Gnostics,  who  maintained  that  the  Mosaic  Law  came 
partly  from  God.  partly  from  Moses,  and  partly  from  the 
traditions  ol 'the  Jewish  doctors.  (See  Mosheim's  Ckunh 
History.) 

PTY'ALISM.  |  Gr  -r  .«;,:../>/".'  )  An  increased 
flow  of  saliva.  Salivation. 

PUBE'SCENT.  (Lat.  pubescens,  hairy.)  In  Zoolorr. 
when  a  part  or  whole  is  covered  with  very  fine  recumbent 
short  hairs. 

PU'BLICANS.  (Lat.publlcanl.)  The  farmers  of  the 
public  revenue  of  Rome.  They  formed  two  distinct  classes 
the  farmers-general  of  the  revenues,  who  were  regarded 
as  belonging  to  one  of  the  most  honourable  grade* 
citizens,  and  deputies  or  under  publicans  of  an  Inferi  >- 
caste,  whose  reputation  was  on  a  par  with  that  of  thf 
most  degraded  citizens.  Hence,  in  the  New  Testame-t. 
the  rtX*««u,  a  word  rendered  publicans  by  the  Lathi 
translators,  arc  almost  always  placed  In  juxtaposition 
with  sinners.  (See  Milman's  Hist,  of  Christianity.)  Tbti 
terra  was  also  applied  as  a  nickname  to  the  Albtgetuc*, 

PUBLIC  SAFETY,  COMMITTEE  OF.  (French 
Revolution.)  This  famous  body  was  formed  out  of  the 
convention,  April  6.  1793,  and  invested  with  very  general 
powers  to  provide  for  the  supposed  welfare  of  the  state ; 
even  the  power  of  arrest  and  imprisonment  was  soooct»o- 
ferret!  upon  It.  After  the  downfall  of  the  Girondist  party 
(see  GlRONDiftTKs),  this  committee  became  the  virtual 
government  of  France,  by  a  decree  of  Dec.  4.  1793.  Its 
members  were,  at  this  period,  elected  every  month,  but 
in  general  the  same  were  re-elected.  From  this  pcriol 
its  history  Is,  In  effect,  that  of  the  revolution.  It  ap- 
pointed tribunals,  composed  of  committees,  invest.  J 
with  sovereign  power  to  try  offence*  against  the  stat.-. 
over  the  whole  country.  It  was  In  the  committee  »4 
public  safety  that  the  opposition  to  Robespierre  origin 
ated  ;  but.  on  the  overthrow  of  that  personage,  its  powr:« 
were  limited  by  the  convention  ;  and,  on  the  introdoctvm 
of  the  new  constlutiton  of  October.  1794.  it  " 
tinct  along  with  the  assembly  out  of  which  it 
formed. 

PUCK.  In  Medieval  Mythology,  the"  merry 
of  the  night,"  whose  character  and  attribute 
tlfully  depicted  in  the  Midsummer  Sight's  Dream. 
celebrated  fairy  Is  known  by  a  variety  of  names  ;  as  j 
good -fellow  and  Friar  Rush  In  England  ;  and  In  Ger- 
many, as  Knecht  Rupreeht ;  but  it  is  by  his  designation 
of  Puck,  that  he  is  most  generally  known  both  in  KngUi**. 
Germany,  and  the  more  northern  nations.  He  was  the 
chief  of  the  domestic  tribe  of  fairies,  or  brownies,  as  th-v 
•re  called  in  Scotland  ;  and  Innumerable  stories  are  tola 
of  his  nocturnal  exploits,  among  which,  draw  ing  the  wine, 
and  cleaning  the  kitchen  whin*  the  family  were  asleep, 
are  the  most  prominent.  The  word  Is  probably  derir*! 
from  the  old  Scandinavian  pukl,  a  hoy  ;  it  Is  also  syno- 
nymous with  pug,  or  monkey,  whose  form  this  faiiy  :t 
said  to  have  most  frequently  assumed. 

PU'DOING-STONR.  A  conglomerate  of  rounded 
pebbles  cemented  together  by  a  fine-grained  and  gene- 
rally silicious  or  sandy  paste.  When  select  specimens 
are  cut  and  polished,  they  resemble  a  section  of  a 
pudding,  and  are  often  used 
such  as  snuff-boxes  and  slabs. 

PUE'RPERAL  FEVER.   A  fever 
toneal  inflammation,  which  i 


I 


ever  attended  by  peri- 
oo  about  the  third  day 
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PUGGING.  " 

after  delivery.  The  usual  febrile  symptoms  are  attended 
with  great  tenseness  and  tenderness  of  the  abdomen ;  the 
milk  disappears,  and  the  bowels  are  usually  affected  by 
diarrhoea.  It  is  most  common  in  the  autumn,  and  appears 
to  be  contagious.  It  Is  an  alarming  disease,  and  requires 
promptitude  and  judgment  in  its  treatment.  Bleed- 
f  to  the  circumstances  of  the  case. 


mg,  modified  according 
>urging  with  calomel,  sa 
>pium.  to  quiet  pain  and 


If 

rest,  are  among  the  re- 
ens  that  great  Irritability 
purging 


ol  the 

and  vomiting,  are  predominant  symptoms,  and  (fie  fever 
assumes  a  typhoid  character,  in  which  case  the  system 
r«»quirc*  support  from  cordials. 

PU'GGINO.  In  Architecture,  the  stuff  made  of  plaster 
I. lid  on  the  sounding  boarding  under  the  board*  of  a 
il  .or,  to  deaden  the  sound  between  one  story  and  an- 


A  quantity  of  any  thing 


ml,  younger. ) 
Bench,  Common 


rV.her. 

PU'GIL.    (Lat.  puglllus 
which  maybe 
fingers. 

PUISXB  JUDGE.   (Norm.  Fr 
The  judges  and  barons  of  the  King  s  nencn,  common 
Fleas,  and  Exchequer,  with  the  exception  of  the  chief 
justices  and  chief  baron,  are  so  called. 

PU'LLEY.  In  Mechanics,  one  of  the  six  simple  ma- 
chines, or  mechanical  powers.  It  consiits  of 
a  wheel,  moveable  about  an  axis,  and  having 
.i  j.T<><>\  «•  cut  in  ii>  circumference,  <>\  er  w  hlch 
a  cord  passes.  The  axle  is  supported  by  a 
box 
either 


■  \a     |'«sua>       a  hu   aare    s a  vii}'p"  l'  "    ■   '  '* 

or  sheave,  called  the  block,  which  may 
t  be  moveable,  or  fixed  to  a  firm  sup- 


port. 

A  single  puller  serves  merely  to  change  the 
direction  of  motion  ;  but  several  of  them  may 
be  combined  in  various  ways,  by  which  a 
je  or  purchase  is  gained, 
or  less,  according  to  their  number 
and  the  mode  of  combination.  The  purchase 
gained  by  any  .combination  is  readily 
puted  by 

raised  with  that  of 
ing  to  the  principle  of  virtual 
which  is  alike  applicable  to  all  machines  of 
kind.  In  fig.  1.,  which  represents  a  system  \ 
several  portions  of  the  cord  are  parallel  to  each  other, 
suppose  the  weight  W  to  rise  1  inch,  the  two  blocks 
would  approach  each  other  by  that  quantity,  and,  con- 
sequently, the  length  of  cor  a  connecting  a  single  pair 
of  pulleys  would  be  shortened  by  S  inches,  so  that  the 
power  P  would  descend  2  inches.  Let  the  number  of 
pulleys  in  each  block  be  n  ;  then,  while  the 
weight  ascends  1  inch,  the  power  descends 
2  it  inches,  and.  consequently,  when  there 
n,  the  power  is  to  the  weight 


first 


is  equilibrium, 
as  1  to  2  n. 

In  the  combination  represented  In  fig.  2., 
the  purchase  is  much  greater.  Here  the 
pulleys  are  all  moveable,  and  each  is  sup- 
ported by  a  separate  cord,  having  one  end 
fastened  to  a  fixed  obstacle  and  the  other 
attached  to  the  succeeding  pulley,  excepting 
the  upper  block  which  is  fixed.  It  is  evi- 
dent that,  for  every  inch  the  weight  on  t he 
pulley  a  ascends,  the  second,  b,  ascends  two  ;  the 
third,  e,  ascends  four,  and  so  on ;  _the  velocity  being 
doubled  by  each  additional  pulley, 
obtained  is,  therefore,  =»  2* ;  or  the 
as  I  :  2". 

combination,  fig.  3.,  has  still  greater  efficacy. 
In  this  system,  each  cord  is  fastened  to  the 
weight,  and,  passing  over  a  pulley,  is  attached 
to  another  pulley,  excepting  the  last,  which 
supports  the  power.  While  the  weight  \V 
rises  I  Inch,  the  first  moveable  pulley,  /,  will 
sink  1  Inch,  which  allows  the  cord  applied  to 
it  to  slacken  2  inches,  and  this  joined  to  the 
inch  which  the  weight  ascends  allows  the  se- 
moveable  pulley,  g,  to  descend  3  inches, 
allows  the  next  pulley  in  succession  to 
6  Inches,  which,  joined  to  the  1  inch 
i  the  weight  ascends,  gives  7  inches  for  the 
descent  of  the  third  pulley.  In  like  manner,  it  is  found  that 
the  descent  of  the  fourth  pulley  is  I*  inches.  Hence,  one 
moveable  pulley  allows  the  weight  to  descend  2x1  +  1 
mm  3  inches ;  two  such  pulleys.  'ix3  +  1=7  inches ; 
I  pulleys,  2x7  +  1-=  IS  inches  ;  four  pulleys,  2  x  IS  + 
1  m  31  inches ;  and  so  on ;  so  that  the  purchase  obtained 

by  is  moveable  pulleys  Is  2B  +  1  -  1,  or  the  power  Is  to 
the  weight  as  1  to  2°  +  1  —  1.  The  theoretical  advan- 
tage thus  computed  is,  however,  in  all  the  cases,  greatly 
diminished  by  friction,  and  the  rigidity  of  the  rope. 

The  two  last  combinations  are  of  little,  if  any,  use  in 
practice,  but  various  modifications  of  the  first  are  com- 
mon.   Smea  ton's  pully,  or  SmcaUm't  tack,  as  it  is  usually 


PUMP. 

called,  contains  two  rows  of  wheels,  one  under  the  i 
in  each  block,  and  a  single  cord  is  made  to 
them  In  such  a  manner  that  the  power  and  the 
both  act  In  the  same  line  with  the  centres  of  the  two 
blocks,  so  that  there  Is  no  tendency  to  twist  But  this 
ingenious  arrangement  Is  open  to  several  objection*,  and 
particularly  the  great  amount  of  lateral  friction  of  so 
many  independent  wheels.  In  White's  pulley  (secy!*.  I .), 
the  wheels  in  each  block  turn  on  the  same  axis,  and  con- 
sequently revolve  in  the  same  time  ;  and  they  are  of  dif- 
ferent sites,  their  dimensions  being  so  proportioned  that 
a  point  on  the  circumference  of  any  wheel  moves  with 
the  velocity  of  the  rope  on  that  wheel.  To  effect  this 
the  diameter  of  the  wheels  in  the  upper  block  must  be 
as  the  numbers  1,  3,  S,  Ac.,  and  in  the  lower  as  2,  4,  6, 
Ate.  Instead  of  separate  wheels,  the  upper  and  lower 
blocks  are  cut  In  grooves  In  the  above  proportions, 
whereby  the  friction  Is  reduced  to  that  of  one  wheel  in 
each  block. 

PU'LMOGRADRS,  Pulmograda.  (Lat.  pulmo,  a 
lung,  gradlor,  /  advance.)  The  name  of  a  tribe  of  Aca- 
lepnans,  including  those  gelatinous  species  which  twin 
by  the  contraction  of  the  vascular  margin  of  the  disk- 
snai 


aped 
place. 

PU'LMONARIES,  Fulnumaria.  The  name  of  the 
order  of  Arachnldans,  Including  those  which  breathe  by 
means  of  pulmonary  sacs  or  lungs. 

PU'LMONATES,  Putnumata.  The  name  of  an  order 
of  Gastropodous  Mollusks,  including  those  which  breathe 
air,  to  which  the  blood  is  exposed  whilccirculating  thr 


a  vascular  network 
bronchial  cavity. 

The  order  is  subdivided  into  the 
comprehending  the  Linmran  genera  l.imax  and  Helix, 
with  Clautilia,  Drap.,  and  Achatina,  Lam.;  and  the 
Pulmonata  aquatica,  comprehending  the  genera  One  ki- 
ll turn,  Buchanan;  Planorhis,  Cur.  ;  Lymna-a,  Lam.; 
Phyta,  Drap.;  Auricula.  I  Jim. ;  Conorulut.  Lam. 

PU'LPIT.  (Lat.  pulpltum.)  In  Architecture,  the 
raised  part  In  a  public  building  from  which  an  oration  is 
delivered.  In  the  ancient  theatre  it  was  the  higher  part 
of  the  stage  whereon  the  musicians  stood. 

PULSE.   (Lat.  pulsus.)    The  pulsation  of  the  ar- 
teries, depending  upon  the  impulse  given  to  the  blood  by 
heart.   {See  Hiubt.)   The  pulse  Is 


the  action  of  the 


usually  felt  by  prcusing  the  radial  artery  at  the  wrist, 
and  the  rapidity,  regularity,  and  force  of  the  circulation 
is  thus  judged  of,  and  furnishes  an  important  criterion  of 
the  phenomena  and  progress  of  disease.  The  range  of 
the  pulse  as  to  frequency,  in  a  healthy  adult.  Is  u&ually 
between  60  and  80,  but  there  are  persons  whose  pulses 
rarely  beat  fio  times  in  a  minute,  and  others,  not  out  of 
health,  In  whom  the  frequency  exceeds  HO ;  the  pulse,  in 
short,  Is  extremely  capricious,  and  before  any  correct  in- 
ferences can  be  drawn  from  it,  the  peculiarities  of  each 
Individual  require  to  be  carefully  considered ;  slight 
mental  affections,  indigestion,  irritability,  and  many 
other  causes  producing  modifications  of  the  pulse,  do 
not  admit  of  any  general  description.  The  terms  haul, 
full,  tqft,  and  terry  pulse,  are  used  to  indicate  other  ob- 
vious modifications  independent  of  the  number  of  pul- 
sations. The  average  rate  of  the  pulse  of  a  healthy 
infant  is,  for  the  first  year,  from  about  I ."  to  108  ;  for  the 
second  year,  from  10*  to  90  ;  for  the  third,  from  100  to 
HO ;  from  the  seventh  to  the  twelfth  year,  the  pulsations 
are  about  70.  When  the  pulse  exceeds  140  beats  in  a 
minute  it  is  not  easy  to  count  it  precisely,  and  to  this  it 
attains  in  some  febrile  diseases. 

An  intermitting  pulse  Is  by  no  means  uncommon,  and 
often  produced  by  trivial  causes  :  with  many  )>er«ons  in 
perfect  health  the  pulse  will  be  subject  to  very  extra- 
ordinary irregularities  ;  and  there  arc  cases  on  record  in 
which  a  person's  pulse  which  has  always  Intermitted  in 
a  state  of  health  has  acquired  regularity  on  the  accession 
of  disease.  The  state  of  the  digestive  organs  has  often 
a  marked  Influence  upon  this  condition  of  the  pulse. 

Pulse.  Leguminous  plants  cultivated  for  their  pods 
or  seeds,  such  as  the  pea,  bean,  kidney- bean,  Ac. 

PULVI'LLI.  in  Entomology,  are  the  cushions  of 
short  hairs  very  closely  set.  or  a  membrane  capable  of 
being  Inflated,  or  very  soft  and  concave  plates,  w  hich 
cover  the  underside,  or  their  apex,  of  the  four  first  joints 
of  the  manus  or  tarsus,  and  sometimes  even  of  (he  ends 
of  the  moveable  spines  situated  at  the  apex  of  the  tibia, 
which  act  so  as  to  produce  a  vacuum,  and  enable  the  in- 
sect to  suspend  itself,  or  walk  against  gravity. 

PU'LVINATED.  I.  it  pulvinar,  a  pillme.)  In  Ar- 
chitecture, a  term  used  to  express  a  swelling  in  any 
portion  of  an  order,  such,  for  instance,  as  that  of  the 
frieze  in  the  modern  Ionic  order. 

PI  'MICK.  (Lat.  pumex.)  A  porous  volcanic  pro- 
duct, consisting  chiefly  of  silica  and  alumina,  with  traces 
of  potash,  soda,  and  oxide  of  iron. 

PUMP.  A  machine  for  raising  water.  Though  the 
forms  under  which  this  useful  engine  is  constructed,  and 
the  mode  in  which  the  power  ^applied,  may  be  modified 
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PUMP. 

in  aninfiulte  number  of  wart,  there  are  only  three  which 
.coo  be  considered  as  differing  from  each  other  in  prin- 
c Iplc.  These  are,  tho  tucking  pump,  the  forcing  pump, 
and  the  lifting  pump,  to  called  from  the  manner  In  which 
they  act 

The  sucking  pump,  or  common  household  pump,  it  an 
apparatus  of  which  the  principle  and  construction  will 
he  evident  from  the  annexed  figure.  A  A  is  a  pipe  of  any 
convenient  length,  the  lower  end  of  which 
reaches  below  the  surface  of  the  water  In 
the  well  or  reservoir ;  B  it  a  barrel,  generally 
of  greater  diameter  than  the  pipe ;  C  a 
valve  opening  upward*  ;  D  a  piston  moved 
by  the  rod  K :  in  thit  piston  there  is  alio  a 
valve  opening  upwards.  When  the  pltton 
it  raised,  the  air  in  the  barrel  between  the 
valves  is  expanded,  and  iu  tension  eonse- 

Suently  diminished  ;  the  pressure  of  the  air 
i  the  pipe,  therefore,  opens  the  valve  C. 
and  the  whole  air  in  the  ripe  and  barrel 
becomes  less  dense.  In  this  state  the  atmo- 
spheric pressure  on  the  surface  of  the  water 
causes  it  to  rise  in  the  pipe,  until  the  tension 
of  the  confined  air  becomes  equal  to  the 
pressure  of  the  atmosphere.  On  again  de- 
pressing the  piston,  the  valve  in  it  opens,  and  the  air 
j»a*»es  through  it  from  the  barrel  as  it  descends  ;  but  the 
valve  C  is  closed  by  the  downward  pressure,  and  the 
volume  of  water  which  hat.  entered  the  pipe  remains. 
On  again  raising  the  piston,  the  same  effect  is  repeated, 
and  an  additional  quantity  of  water  enters  the  pipe. 
Thus,  by  the  alternating  motion  of  the  piston,  a  column 
of  water  is  raised  in  the  pipe  until  it  reaches  the  piston 
when  at  the  bottom  of  the  barrel,  and  the  whole  of  the 
air  below  it  has  been  excluded.  On  raising  the  piston 
.when  the  water  bat  reached  it,  the  fluid  will  be  com- 
pelled to  follow  by  the  pressure  of  the  atmosphere  on  its 
surface  in  the  well.  \N  hen  the  piston  is  again  depressed, 
the  water  flows  through  the  valve  in  it,  and  ascends 
into  the  barrel,  and  by  the  succeeding  strokes  of  the 
piston  it  lifted  up  until  it  reaches  and  flows  out  of  the 
.•pout  F. 

Although  in  theory  the  limit  of  the  height  to  which 
water  may  be  raised  by  the  tucking  pump,  from  the  sur- 
face of  the  fluid  in  the  well  to  the  highest  position  of  the 
moveable  piston,  it  about  34  feet  (the  height  of  a  co- 
lumn of  water  which  balances  the  pressure  Of  the  atmos- 
phere),-it  it  not  found  practicable,  with  pumps  of  the 
ordinary  cont truction,  to  raise  it  more  than  about  '28  feet. 
The  difference  arises  from  the  difficulty  of  making  the 
apparatus  absolutely  air-tight. 

~'ie  piston* 
1  nlunger 
ii  the  bar- 
rel. A  plpo  G  II.  furnished  with  a 
valve  F.  opening  outwards,  commu- 
nicates with  the  barrel  at  C.  On 
elevating  the  plungi  r  D.  the  water 
will  ascend  through  the  valve  C,  in  the 
same  manner  as  m  the  sucking  pump, 
till  the  barrel  is  filled  to  I).  Now, 
when  the  plunger  is  depressed  the 
valve  C  will  shut,  and  the  water  be- 
tween D  and  C  be  forced  through  the 
valve  F  into  the  pipe  O  H.  When 
the  plunger  is  raised,  the  valve  at  F 
shuts,  the  pressure  on  its  under  side 
being  removed,  so  that  the  water 
which  was  forced  into  the  pipe  by  the 
previous  stroke  cannot  return  into 
the  barrel.  At  the  next -stroke  of  the 
piston  more  water  is  again  forced  into  the  pipe,  and  so 
on  till  it  is  raised  to  the  height  required. 

In  this  pump  the  pipe  A  A  may  be  dispensed  with,  and 
the  barrel  B  Immersed  in  the  reservoir ;  in  which  case 
the  action  of  the  pump  is  independent  of  the  atmospheric 
pressure,  aud  could  be  maintained  equally  well  in  a  va- 
cuum. 

In  order  to  produce  a  continued  stream  through  the 
pipe  G  H,  an  air  vessel,  m  n.  may  be 
attached  to  the  lateral  branch  above 
the  valve  F.  fig.  3.  The  pipe  G  H 
reaches  to  near  the  bottom  of  the 
air  vessel ;  and  when  the  water  hat 
been  forced  into  the  vessel  by  the 
action  of  the  pump,  until  it  reaches 
above  the  lower  end  of  the  pipe  at  G, 
it  is  evident  that,  at  all  communi- 
cation it  then  cut  off  with  the  ex- 
ternal atmosphere,  every  additional 
quantity  of  water  thrown  into  (be 
vessel  will  tend  more  and  more  to 
compress  the  air  within  it,  which, 
acting  by  its  pressure  on  the  surface 
of  the  water,  forces  it  through  the 
pipe  G  II  in  a  continued  stream. 

The  lijting  pump  is  represent.nl  by  fig.  4.    The  barrel 


of  the  pump 
(<•) 


PUNCTUATION. 

It  immersed  in  the  water  and  Axed  tr> » 
immoveable  frame.  The  piston  with  iti 
bucket  and  valve  C,  opening  upw  ards.  U 
attached  at  F.  to  another  frame,  G  H  1  K 
consisting  of  two  strong  iron  rod*.  11  I 
and  L  K,  which  move  through  boles  !:. 
the  frame-work  to  which  the  pump  a 
fixed.  An  inclined  branch  M  N.  eitiw 
fixed  to  the  top  of  the  barrel,  or  moir- 
able  by  means  of  a  ball  and  socket,  it 
fitted  exactly  to  the  barrel,  and  furnish -4 
a  valve  at  M.  Suppose  the  barrel  nc 
in  the  water  to  a  certain  depth 
if  the  piston  frame  be  now  thrust  d««i 
by  the  handle  at  G.  the  piston  wiU  descrt-i 
and  the  water  be  forced  by  iu  upward  pn 
sure  through  the  valve  C.  so  as  to  ma,*, 
tain  the  same  level  in  the  pump  as  in  the  well.  But  wh  i 
the  piston  frame  is  elevated,  the  valve  C  will  shut  (.< 
shown  in  the  figure),  and  the  water  above  C  be  lifted  o 
with  the  piston,  and  forced  through  the  valve  M  into  ln< 
branch  M  N.  from  which  it*  return  will  be  prevented  t>. 
the  shutting  of  the  valve  M  when  the  piston  descends. 

In  each  of  these  different  kinds  of  pump*  which  hav 
been  described,  the  total  effort  required  to  wotk  tit 
machine,  independently  of  friction,  it  equal  to  the  wri*.  t; 


is  tmial  t- 


lit 


The  forcing  pump  is  represented  In  fig.  2.    The  > 
...  rod  R  1)  is  attached  to  a  solid  a 

.fid ._ 


of  a  column  of  water,  the  base  of  which 
area  of  a  section  of  the  working  barrel,  and  the  altitu 
equal  to  the  distance  between  the  surface  of  the  waur 
in  the  reservoir  and  the  point  to  which  it  Is  raised.  Ic 
the  Rucking  pump  the  whole  of  this  effort  is  expended  .b 
raising  the  piston  ;  in  the  forcing  pump,  one  part  is  ex- 
pended In  raising  and  the  other  in  depressing  the  pist>-:>, 
and  it  is  advantageous  to  dispose  the  machinery  so  u  ~ 
these  two  part*  shall  be  nearly  equal.  In  small  pun  f>i 
for  domestic  purpose,  the  strength  of  man  is  usually  cm- 
ployed  at  the  moving  power;  but  in  raising  water  fr>  .n 
great  depths,  as  the  bottoms  of  mines,  the  steam  rag: ,v 
is  applied  to  this  purpose.  (Sec  Fiaa  Kngini.)  For  as 
account  of  the  mechanism  of  different  kinds  of  j  un  j.', 
tee  Gregory's  Mcckanict,  vol.  ii. 

The  chain  pump  used  in  ships  of  war  consists  of  ai 
endless  chain  moving  over  a  wheel  on  the  gun  deck, 
is  turned  round  by  wiuchet,  and  over  a  roller  in  the  i 
well,  having  saucers  or  fiat  circular 
lain  intervals.  Near  the  pump-well, 
which  the  chain  on  turning  the  winchet  ascends,  are  t 
few  feet  of  pipe ;  through  this  the  saucers  raise  th* 
columnof  water,  which,  being  lifted  over  the  upper  ontk- 
of  the  pipe,  falls  into  the  cistern,  and  thence  into  th: 
waste-pipe,  called  the  pump-dak,  which  carries  it  over- 
board.  The  descending  portiou  of  chain  falls  throo.  h 
another  case  called  the  back  cate.  Chain  pumps,  in  larg« 
ships,  throw  out  a  ton  a  minute. 

FU'MPKRKPCKF.L.  The  name  of  a  species  of 
bread  peculiar  to  Westphalia  :  it  consists  of  bran,  ha*  i 
little  acidity,  but  is  agreeable  to  the  taste,  and  scrv  n-u 
rishing,  and  remains  moist  for  several  months.  It  forn>> 
the  chief  food  of  the  Westphalian  peasant* ;  but  it  ii 
regarded  as  a  great  delicacy  in  other  parts  of  Germany, 
whither  it  is  exported  in  large  quantities.  They  some- 
times weigh  GO  lbs.  l'hc  term  is  said  to  be  of  Fir;..  I. 
derivation,  and  originated  in  a  French  soldier  hat lr.g 
rejected  the  bread  with  disgust,  exclaiming,  "  C'rst  Ua 
pour  Nickel ;"  i.  e.  for  his  horse. 

PUN.  A  play  upon  words,  the  wit  or  point  of  wl>  * 
depends  on  a  resemblance  between  the  sound  and  syl- 
lables of  two  or  more  woids,  which  hare  diffcrt-ot,  ac:d 
perhaps  opposite,  meanings.    Sec  Paronomasia. 

PL'*NCIlEON.  In  Architecture,  a  short  post.  T'  - 
small  quarters  iu  a  partition  above  the  bead  of  a  door  art- 
called  puncheons. 

1' i  nch  RON.  A  measure  of  capacity  for  liquids,  cot- 
tabling  i*4  gallons,  or  one  third  of  a  tun. 

I'U'NCTATE.  (Lot.  punctum.  a  point  )  In  Zoology, 
when  a  part  is  beset  with  many  points,  or  minute  im- 
pressions, which  do  not  perforate  toe  surface. 

FUNUTUA'TION.  In  Writing,  Use  dividing  words, 
propositions,  or  sentences  from  each  other  by  means  uf 
certain  marks  or  points,  designed  to  facilitate  the  appre- 
hension, or  to  regulate  the  enunciation  of  written  Lw- 
guage.  Points  or  stops  arc  said  to  have  been  first  u*cd 
by  Aristophanes,  the  Alexandrian  grammarian  ;  but  ti  - 
modern  system  of  punctuation  is  due  to  Manutius.  a 
learned  printer,  who  lived  at  Venice  In  the  l&th  and  l*«ta 
centuries.  The  marks  most  commonly  In  use  are,  I.  The 
comma  ( , ),  which  is  placed  between  the  less  important 
divisions  of  a  sentence  or  pas* 
and  after  quail  lying 

tingle  words  not  connected  oy  conjunctions  ;  tv 
junctions  which  unite  sentences,  &c.  2.  The  i 
(  ; ),  which  distinguishes  the  longer 

'utence ;  as  when  the  latter  part  is  an  m- 
or  qualification,  explanation,  or  illustnUx-n 
of,  the  former.  3.  1  be  colon  ( :  ),  which  it  ch  telly  u^-d 
to  distinguish  such  members  of  a  sentence  as  are  them- 
selves divided  by  semicolons  into  two  or  more  principd 
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PUNDIT. 

4.  The  period  or  full  stop  (.),  which  stand*  at  the 
end  of  a  complete  sentence.     Betides  these  may  be 
the  note  of  interrogation  (?)  or  inquiry  ;  of 
(  ! ),  expressing  admiration,  endearment,  or 
emotion  ;  the  parenthesis  (  ).  used  when 
a  clause  is  inserted  which  interrupts  the  progress  of  the 


PU'NDIT  (more  correctly  written  Pandit).  The  title 
of  learned  Brahmins  in  Hindoo* tan.  The  term  is  used 
ironically  in  England  to  designate  any  one  who  makes  a 
vast  show  of  learning  without  possessing  it  in  reality. 

PU'N  IC  WABS.  The  name  given  to  the  celebrated 
contests  in  which  tho  Romans  and  Carthaginian*  were 
engaged  for  more  than  three  centuries,  and  which  finally 
terminated  in  the  destruction  of  Carthage.  The  first 
commenced  a.c.  864,  and  ended  A.c.  241  ;  the  second 
lasted  from  a.c.  218  to  a.c.  202  j  the  third  from  a.c.  149 
to  a.c.  147,  ending  with  the  destruction  of  Carthage. 

PU'N'ISHMENT.  (Lat.  pwna.  pumtkmmt.)  In 
Jurisprudence,  the  iniiction  of  suffering,  under  legal 
sanction,  upon  those  who  have  violated  the  law. 

It  U  undoubtedly  true,  that  both  in  legislation  and  in 
pufilir opinion  respecting  punishment, the  wodj'crrrv  theory 
which  considered  it  as  a  retributiou  for  crime,  and  to  be 
governed  by  our  moral  feelings  of  indignation  against  the 
offender,  bias  far  too  generally  prevailed,  and  that  the 
primary  end,  the  Interests  of  society,  lias  been  overlooked. 
But  we  are  not  quite  certain  whether  the  present  course 
nf  opinion  does  not  run  too  exclusively  in  the  contrary 
direction  ;  and  whether  those  who  adopt  the  common 


formula,  that  "  the  object  of  all  punishment  is  the  pre 
q  of  the  offence  in  future,"  have  reflected  on  all  Chi 
lticnces  of  that  position 


For  instance,  it  is  the  common  practice  in  this  country 
a<  well  a*  in  other*,  to  connect  the  administration  of  justice 


with  the  enforcement  of  the  tenet*  of  religion  and  morality. 
In  passing  sentence,  wherever  there  Is  any  peculiarity  In 
the  case  calculated  to  call  forth  such  observation,  the  judge 


•judge 

I  on  the  moral  deformity  of  the  act ; 
not  merely  in  its  tendency  to  injure  society,  but  subjec- 
tively, as  evidencing  moral  depravity  in  the  person  com- 
mittfng  it.  The  solemnities  of  public  worship  which  form 
part  of  the  ceremonial ;  the  public  harangues  of  the  Judges 
(as.  for  instance,  in  the  English  custom  of  charging  the 
grand  jury);  the  language  in  which  the  jury  Is  commonly 
addressed,  both  by  the  judge  and  the  advocates  ;  all  these 
*  m  ti  wed  mi  the  assumption,  thai  the  moral  mi  dily  of 
acts  is  one  of  the  matters  to  be  brought  under  their  con- 
(ideratioTi.  Hut  n  the  judge  U.is  re.dh  n  >  concern  what- 
ever with  that  moral  qualitv.  and  is  simply  there  to  see 
that  society  may  be  guarded,  as  fur  as  |to**iblc,  from  ex- 
posure to  material  injury  by  fraud  or  violence,  all  these 
ceremonies  are  utterly  out  of  place.  They  must  either 
be  defended  as  politic  devices,  employing  the  machinery 
of  religion  to  aid  in  tcrrifyiug  offenders  from  the  com- 
mission of  crime  ;  or  as  concessions  to  popular  ignorance. 
And  it  is  certain  that  in  such  a  case  they  had  far  belter 
be  abolished  altogether,  as  they  strongly  lead  the  mind 
to  dwell  on  that  false  view  of  the  object  of  punishment, 
»  hich  it  is  the  object  of  Bentham  and  his  school  to  ex- 
tirpate. 

Again,  in  papular  estimation,  the  moral  atrocity  of  an 
offence  is  one  of  the  elements  in  the  correct  measure  of 
punishment.  On  whatever  ground  philosophers  may 
object  to  sanguinary  law*,  this  plain  objection  is  that 
which  has  always  prevailed  in  the  public  mind.  In  the 
case  of  forgery,  for  example,  the  feeling  of  the  majority 
triumphed  in  the  end  over  the  severity  of  the  law,  not 
because  it  was  thought  dispro|>ortioned  to  the  injury  in- 
flicted on  society,  or  to  the  impoitancc  of  repressing  the 
crime,  but  because  it  was  thought  not  to  deserve  it  In  a 
moral  point  of  view.  Now  all  such  expression  of  icnti- 
rnent,  on  the  theory  in  question,  is  founded  on  a  wrong 
principle;  and  the  writers  who  adhere  to  It  are  forced  to 
admit  this  feeling  as  a  disturbing  cause,  preventing  the 
right  doctrine  from  being  fully  carried  out ;  they  are 
forced  to  admit,  as  part  of  their  definition  of  a  good 
punishment,  that  It  shall  not  be  such  as  to  shock  the 


popular  notion  of  moral  justice  ;  which  i».  in  other  words, 
to  admit  that  penal  nnl*t  ^  governed  in  part  by 

which  they  condemn  as  altogether  wrong ;  a 
very  mischievous  concession  for  a  legislator  to  make. 

That  the  interest  of  s<»cicty  I*  the  great  object  of 
punishment  muii  be  conceded  on  all  hands.  That  the 
specific  object  of  preventing  the  offence  from  being  com- 
mitted is  a  very  Important  part  of  that  general  object, 

l-T'il.abij  b)  1  ir  the   t  impoi  t  mt.  may  aafO 

ceded.  But  the  question  is,  w  hether  the  general  ol 
does  not  comprehend  other  particular  object*  also  ; 
•hether  a  punishment,  which  should  answer  in  the  highest 
degree  the  advantage  of  repressing  that  particular  offence, 
or  clas,  of  offence*,  might  not  be  Imperfect  notwith- 
standing. 

This  question  can  only  be  solved  by  deciding  the  great 
preliminary  difficulty  of  political  science,  in  which  so 
■  other*  are  luvolvcd  ;  whether  the  ruling  power.  1 


PUNISHMENT. 

which  wo  call  the  state,  or  society,  or  the  legislature, 
has  or  has  not  any  moral  authority.  Those  who  con- 
clude that  It  has  nothing  to  do  beyond  preserving  tho 
personal  security  and  property  of  individuals,  of  cour»o 
deny  that  it  has  any.  But  those  who  believe  that  It 
has.  also,  what  may  be  termed  a  paternal  power,  and  is 
entrusted  by  Providence  with  the  maintenance  of  religion 
and  moral  principle,  must,  consistently,  admit  that  there 
may  be  a  moral  object  in  punishment  beyond  the  mere 
prevention  of  the  offence. 

And  it  must  be  observed  in  passing,  that  those  who  do 
hold  the  state  to  possess  such  a  moral  authority,  and  have 
such  moral  duties  imposed  upon  it.  need  not,  therefore, 
hold  those  to  he  its  principal  objects.  It  may  very  well 
be  that  the  primary  object  of  the  association  of  men  in  a 
political  body  is  security  and  self  defence  ;  j  ot  that  asso- 
ciation may  nave  other  ends  not  inconsistent  with  this. 
And  although  those  other  ends  are  in  themselves  in- 
comparably the  most  important,  it  does  not  at  all  follow 
that  they  are  the  most  important  as  regards  the  state. 
When  men  enter  into  a  particular  contract  with  each 
other,  their  mutual  duties  under  that  contract  are  prima- 
rily those  connected  with  the  object  of  that  contract ; 
they  may  have  other  and  more  important  mutual  duties, 
which  yet,  as  regards  that  contract,  are  secondary.  No 
religious  man  will  deny  that  the  connexion  of  master  and 
servant  involves  some  duties  of  a  very  exalted  character ; 
but  the  principal  object  of.  that  connexion  is,  neverthe- 
less, the  rendering  of  service  in  lieu  of  a  remun 

W  e  have  not  space  here  to  pursue,  this  Hue  of  r 
but  must  proceed  to  take  the  moral  vocation  of  the 
as  admitted,  and  consider  the  effect  of  that  admin;:  >n 
the  theory  of  punishment.  In  the  first  place,  it 
be  a  mistake  to  suppose  that  it  justilii  >  retribution 
object  of  punishment.  No  one  can  apportion  retributivo 
justice  who  cannot  judge  of  the  motives  of  actions.  The 
moral  authority  pf  the  state,  even  by  those  who  havo 
carried  its  divine  character  to  the  highest  point,  has  only 
been  likened  to  the  paternal ;  and  no  father  has  the  right 
to  chastise  a  child  by  way  of  retribution.  He  has  no. 
right  to  punish  at  all.  except  with  a  view  to 
Omitting  this  mistaken  end,  the  real  objects  of 
went  may  be  classed  as  follews :  — 

1 .  The  interests  of  society  ;  which 
into. 

i.  Its  security  from  the  Injury  to 
occasioned  by  the  crime. 

ii.  Its  moral  and  religi  ou*  improvement. 

And  2.  The  reformation  of  the  offender.  This  is  ad- 
mitted as  one  of  the  ends  of  punishment  by  ail  writers  ; 
but  Bentham  and  his  followers  regard  it  as  such  only 
so  far  as  it  conduces  to  the  security  of  society  by  pre. 
venting  the  repetition  of  the  offence ;  those  who  em- 
brace the  higher  view,  both  on  this  account,  and  also  as 
tbe  fulfilment  of  the  duty  of  the  state  towards  the.offender 
himself.  Considered  in  either  view,  it  is  clearly  a  se- 
condary object  only,  the  good  of  society  being  the  first. 
The  security  of  society  is  i 


oy 

fo'ur  way* : 

1.  Bv  forcibly  preventing  the  offender  from  repeating 
his  offence :  as  by  death,  mutilation,  or  perpetual  im- 
prisonment. 

2.  By  reforming  the  habits  of  the  offender,  and  then  by 
taking  away  the  desire. 

3.  By  deterring  the  offender  from  repetition  by  the  fear 
of  fresh  punishment. 

4.  By  deterring  others  through  example.  And  this 
last  is  clearly  the  chief  practical  end  of  all  legal  infliction*. 
Tbe  admission  of  other  principles,  while  it  seems  ne- 
cessary in  order  to  satisfy  our  conception  of  the  exist- 
ence of  the  stato  as  a  moral  agent,  need  not  prevent  the 
legislator  from  keeping  this  steadily  in  view. 

Our  limits  forbid  us  from  pursuing  farther  the  analysis 
of  punishment,  and  pointing  out  in  what  manner  t In- 
different kinds  and  degree  of  It  principally  in  use  follow, 
or  depart  from,  their  legitimate  ends.    \\  c  will  conclude 


with  the  classification  of  punishments  given  by  Bentham. 
in  his  Thforie  dct  /Vines,  to  use  the  title  of  the  work  as 
given  by  his  translator  Dumont.  If  Bentham 's  theory 
be  defective  in  Its  main  principles  (and  although  w« 
have  presented  the  reader  with  some  argument*  against 
it,  we  do  not  assert  that  they  must  be  conclusive  with  all ), 
It  is  at  all  events  only  from  being  Imperfect,  not  erro- 
neous ;  as  far  as  It  goes,  it  is.  logical,  consistent,  and  defi- 
nite. And  as  he  was  nearly  the  fir«t  writer  who  Intro- 
duccd  anything  like  clearness  or  arrangement  into  tho 
popular  notions  ou  penal  laws,  so  we  are  Inclined  to  think 
that,  on  the  whole,  he  has  done  more  for  society  in  this 
particular  than  in  any  other  of  the  various  subjects  to 
which  ho  applied  his  reforming  genius.  It  must  not  bo 
forgotten  that  Sir  S.  Homllly  and  Sir  J.  Mackintosh 
were  the  pupils  who  carried  his  speculations  into  prac- 
tice. 

He  divides  punishments  into  corporeal  and  privative. 
The  first  of  these  are,  1.  Simply  afflictive,  those  which 
consist  in  the  mere  infliction  of  temporary  pains,  tho 
lash,  Ac.    2.  Complexly  Afflictive,  in  which  pain  is  joined 
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PUPA. 

with  permanent  loss :  as  in  the  old  punishments  of  muti- 
lation and  disfigurement.  3  Jlestrictive,  under  which  he 
cla**es  together  (perhaps  rather  inappropriately)  im- 
prisonment, or  the  total  deprivation  of  liberty,  and  banish- 
ment, which  deprives  of  a  certain  portion  of  liberty.  4. 
Active  or  laborious  ;  such  as  the  gallics,  hard  labour,  kc. 
Transportation  combines  this  character  with  the  former. 

3.  Privative  punishments  are  those  which  deprive  the 
criminal,  1.  Of  life;  ii.Of  reputation  only ;  such,  perhaps, 
as  the  amende  in  French  law.   3.  Of  property  :  One,  and 

4.  Forfeiture  of  condition  ;  which,  more 
ipanies  infamous  punishments  in  most 
e.g.  civil  infamy,  in  France,  is  attended  with 
d  1  s I i t i t  8a  X lic*s4?  ^ij^fht  com rx  li'  ittl  «il  1  1 1 h 
simple  forms  of  punishment  in  ordinary  use ;  but  he  adds 
a  few,  which  be  terms  anomalous,  and  only  mentions  to 
bold  them  up  to  general  reprobation.  I.  What  he  calls 
wicarttms  punishments ;  as  when  the  family  of  a  suicide 
are  punished  hy  the  forfeiture  of  his  chattels.  2.  Tran- 
sitive; when  the  penalty  passes  to  future  generations : 
corruption  of  blood  in  the  English  law.  3.  Collective,  of 
which  he  gives,  as  an  instance,  the  punishment  of  corpo- 
rations for  the  acts  of  individual  corporators;  a  more 
ordinary  one  is,  the  compelling  the  inhabitants  of  a  hun- 
dred to  make  good  the  damages  occasioned  by  a  riot. 

4.  Fortuitous  ;  where  individuals  wholly  unconnected 
with  the  offender  are  implicated,  as  it  were  casually,  in  the 
consequences  of  his  crime  ;  of  which  he  gives,  as  an  in- 
stance, the  avoidance  of  mesne  conveyances  by  some  kinds 
of  confiscation,  and  consequent  loss  of  innocent  pur- 
chasers  ;  and  the  imposition  of  deodands,  where  no  neg- 
ligence is  imputed.  (See  also  Ed.  Rev.  vol.  xx.il.,  where 
his  work  is  reviewed  ;  Lucas,  Systeme  Pinal.) 

PU'FA.  (Lat.  puna,  a  puppet.)  A  genus  of  land 
■nails,  so  called  from  the  resemblance  of  the  shell  to  the 
pupe,  or  chrysalis  of  an  insect.  Several  species  are 
British,  as  Pupa  umbilicata,  Drap.;  P.  marginata,  Drap.; 
P.  edentula,  Drap. 

Pt'PF..  (Lat.  pupa.)  The  name  of  the  oviform  nymphs 
of  Lepidopterous  insects;  also  applied  to  Mctaholian 
insects  generally,  when  in  the  second  stage  of  their  me- 
tamorphosis. 

PU'PIL.  (Lat.  pupa.)  A  term  applied  to  the  central 
opening  of  the  eye.  because  it  reflects  the  diminished 
image  of  the  person  who  looks  into  it.  It  is  the  central 
aperture  of  the  trig. 

P  I* '  P I P  A  HE  S,  Pupipara.  (  1  pupa,  and  pario,/  bring 
forth.)  Those  insects  arc  said  to  be  pupiparous  which 
produce  their  young  in  the  condition  of  a  pupe  or  nymph ; 
as  the  forest-fly,  Ihpptthosca  equina. 

PU'PI VORES,  Pupivora.  (Lat.  pupa  and  voro,  I 
devour.)  The  name  of  a  tribe  of  Hymenopterous insects, 
comprehending  those  of  which  the  larvae  live  parasi- 
tlcally  in  the  interior  of  the  larva;  and  pupse  of  other 
Insects. 

PURA'NA.  (Sanscrit,  a  poem.)  The  sacred  books 
of  India  which  contain  the  explanation  of  the  Shastcr 
( which  see).  There  are  eighteen  books  of  the  Puranas  j 
chiefly  filled  with  legends  of  the  inferior  gods  and  the 
heroes  of  llindostan.  (See  Mem.  tie  I' Acad.  de$  Inter. 
I.  xxxviii.)  It  should  be  stated,  that  Professor  Wilson 
his  disbelief  of  the  received  opinion  as  to  the 
antiquity  of  the  Puranas.  and  believes  the  writings 
known  under  that  name  to  be  mere  imitations  of  lost 
[Preface  to  his  translation  of  the  I'mAu* 
Pu,  ana.)  See  Asiatic  Journal,  Dec.  I  MO. 
PURBICK  LIMESTONE.  See  Geology. 
PU'KCIIASE,  in  Law,  means,  generally,  the  aequl- 
sition  of  lands  or  tenements  by  any  other  means  than 
descent  ;  as  by  devise,  gift,  deed,  or  agreement. 

PU'RGATORY.  A  place  appointed  for  the  satisfac- 
tion of  temporal  |>unishments,  which,  according  to  the 
Roman  Catholic  church,  are  distinguished  from  the 
eternal,  of  which  the  latter  only  are  remitted  to  us  by  the 
death  of  Christ.  There  is  none  jierhaps  of  the  peculiar 
articles  of  the  Romish  faith  in  favour  of  which  so  little 
can  be  advanced  from  the  language  of  scripture ;  and  it 
may  be  safely  averred  that  it  was  not  from  that  source 
that  the  opinion  ever  gained  possession  of  men's  minds. 
It  seems  to  be  a  natural  but  too  strict  an  inference 
from  the  Imperfectly  disclosed  economy  of  the  divine 
judgments,  which  we  find  to  admit  of  every  degree  of 
severity  in  this  life,  and  are  liable  to  conclude  from 
analogy  must  be  subject  to  some  equivalent  adjustment 
in  the  next.  Accordingly,  we  discover  some  imperfect 
recognitions  of  the  idea  Tn  individual  writers  several  cen- 
turies before  it  can  be  proved  that  it  formed  an  established 
article  of  faith.  Augustin  is  considered  the  earliest  of 
these  ;  and  he. speaks  vaguely  and  inconsistently.  It  was 
first  Inculcated  as  a  doctrine  by  Gregory  the  Great,  who 
seems  to  have  connected  it  with  the  t  hen  popular  belief 
that  the  world  was  closely  approaching  to  tu  end.  It 
was  much  discussed  between  the  Greeks  and  latins  at 
the  council  of  Ferrara.  1438.  The  present  Roman  Catho- 
lic belief  is  thus  expressed  in  tho  creed  of  Pope  Plus  IV. : 
— •*  Constanter  teneopurgatoriumesse,  animasqucibide- 
snflVaglo  lidclium  juvarl."   To  which  it  may  be 


PURSUIVANTS. 

added,  that  the  sins  punished  in  Purgatory  are  of  two 
kinds, — mortal,  repented  of ;  and  venial.  This  article  of 
the  creed  is  derived  from  the  canon  of  the  council  of 
Trent  on  the  subject,  sess.  25.  The  "  Romish  doctrine  " 
of  Purgatory  is  condemned  by  Art.  22.  of  our  church. 
The  reader  will  find  the  general  argument  for  Purgatory 
well  stated  (among  Protestants)  t>y  Hooker  in  bis  3d 
Sermon:  the  latter  part.  In  which  he  replied  to  it.  is 
lost.  It  Is  also  set  forth  with  much  learning  and  modera- 
tion In  Tracts  for  the  Time;  No.  79. 

PURIFICATION.  An  observance  enjoined  by  the 
law  of  Moses  upon  occasion  of  certain  accidental  defile- 


eighty  if  of  a  female,  the  offering  of 
other  sacrifices  was  required.  The  purification  of  the 
Virgin  Mary  is  a  festival  in  the  calendar,  and  is  observed 
on  the  3d  of  February,  being  forty  days  after  Christ- 
mas. This  festival  was  established  in  the  6th  century, 
and  Is  variously  termed  in  ecclesiastical  antiquities  hy 
the  names  ot  urwrutrn,  Festum  Candelarum.  Candlemas 
the  Presentation.  The  processions  of  this  day  were  in- 
|  stituted  by  Gregory  the  Great.  For  an  account  of  the 
ceremonies  of  purification  among  the  Greeks  and  Roman*, 
see  the  article  Lustration. 

II  'RIM.  The  name  of  the  solemn  festival  among  th« 
Jews  In  which  they  commemorate  their  deliverance  fr>na 
the  wiles  and  stratagems  of  Hainan,  as  recorded  in  the 
book  of  Esther.  The  observance  of  this  festival  has  hero 
religiously  maintained  by  all  the  Hebrew  race  from  its 
institution  down  to  the  present  time.    It  is 


fold,  obtained  by  adding  protochloride  of  tin  to 
of  chloride  of  gold.    The  tme  nature  of  the 
has  not  been  determined;   it  is  used  as  a 
our  for  porcelain  (minting,  and  aUo  for  staiu- 


bruary. 

PU'RIST.    A  name 
critics  of  purity  In  literary  style. 

PU'RITANS.     The  name  by  which  the 
from  the  church  of  P 
reign  of  Elisabeth  a 

was  assumed,  as  the  word  implies,  from  the 
purity  of  doctrine  and  discipline  which  the  raor 
reformers  claimed  as  their  own  ;  maintaining  that  they 
followed  the  word  of  God  alone,  purified  from  all  human 
inventions  and  superstitions,  of  which  they  believed  the 
English  church  to  retain  a  considerable  share,  notwith- 
standing its  alleged  reformation.  According  to  Fuller, 
the  use  of  the  name  commenced  about  I.V»4.  (Sec  Scal<t 
History  of  the  Puritans.)   See  Dun  utters. 

PU'RLINE.  In  Architecture,  a  piece  of  timber  lying 
on  the  principal  rafters  to  support  them  in  the  middle. 

PL'RPLE.  (Gr.  srsefst*-)  In  Painting,  a  colour  pro- 
duced by  the  mixture  of  red  and  blue,  and  thence  par- 
taking of  the  hue  of  each.  Among  the  and  cuts,  purple 
was  always  the  distinguishing  badge  of  power  and  dis- 
tinction ;  and,  of  all  the  various  kinds  in  use,  the  Tyriaa 
dye  is  the  most  celebrated.  This  colour  was  product <d 
from  an  animal  juice  found  in  a  shell  fish  called  tnurev 
or  conchy  Hum,  t  lie  quality  of  which,  however,  varied  with 
the  different  coasts  on  which  it  was  caught. 

PURPLE  OF  CASSIUS.    A  compound  of  the  oxides 
of  tin  and  i 
a  solut 
compo 

purple  colour  for  porcelain  painting, , 
fug  glass,  to  which  It  imparts  a  fine  ruby  red. 

PU'RPURA.  An  eruption  of  small  purple  specks  ai>d 
patches,  caused  by  extravasation  of  blood  under  the 
cuticle  ;  It  is  generally  attended  by  constitutional  debilit?. 
and  often  by  fever.  Aperient  medicines,  and  s»mietia«»-» 
purgatives,  carried  to  a  greater  or  less  extent,  followed  by 
mild  tonics,  and  In  some  cases  by  wine,  bark,  and  arid-, 
are  the  princi|>al  remedies  ;  but.  In  the  treatment,  much 
will  depend  upon  the  concomitant  symptoms. 

In  Zoology,  purpura  is  a  generic  name  of  the  univalve 
Gusteropod  which  secretes  the  purple  fluid  which  formed 
the  base  of  tho  Tvrian  dye. 

PU'RFURK.  Purple.  In  Heraldry,  one  of  the  colours 
or  tinctures  used  In  blazonry.  It  is  equivalent  to  ame- 
thyst among  precious  stones.  Mercury  among  planets. 
In  engraving  ft  is  represented  by  diagonal  Hues  from  the 
sinister  to  the  dexter  side  of  the  escutcheon. 

PURPCKIC  ACID.    A  substance  i 
actiun  of  nitric  acid  upon  uric  acid  ;  it 
purple  compounds  with  most  bases. 

PURPU'KIFKR  S.Purpvrifera.  ( Lat. purpura,  purple, 
fero.  I  hear.)  The  name  of  a  family  of  Castropodout 
Mollusks,  including  those  species  which  secrete  the  purple 
substance  forming  the  celebrated  dye  of  the  ancients 

PURSER.  An  officer  in  the  British  navy,  whose 
chief  duty  consists  in  keeping  the  accounts  of  the  ship  to 
which  he  belongs  ;  but  he  also  acts  as  purveyor. 

PURSUIVA'NTS.  In  Heraldry,  a  kind  of  proba- 
tioners in  the  Heralds*  College  of  England,  not  admitted 
to  the  full  privileges  of  the  college,  but  advances!  bv 
succession  Into  its  higher  offices.  They  are  styled 
Portcullis, 
Croix. 
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PURVEYANCE. 

PURVE'YAXCE.or  POURVEYANCB.  (Fr. 
voir,  to  provide.)  In  English  Law,  the  providing  u 
saries  for  the  king's  house.  The  right  of  purveyance,  or 
pre-emption,  i.  e.  of  buying  necessaries  for  the  household, 
impressing  horses  and  carriages  for  use,  or,  on. payment 
of  a  settled  price,  even  against  the  will  of  the  owner,  was 
a  valuable  part  of  the  ancient  prerogatives  of  the  kings 
of  England,  especially  tn  times  when  the  court  was 
frequently  in  progress.  It  was  abolished  by  12  Ch.  2. 
c.  'iA.,  and  has  only  been  occasionally  revived  since  that 
time  by  temporary  acts  for  special  purposes.  The  name 
of  "  purveyor  "  had  long  before  become  so  odious,  that  by 
3C  Ed.  3.  c.  2.  it  was  changed  into  "  buyer." 

PUS.  (Lat.)  A  bland  yellowish  fluid,  somewhat  like 
c ream ,  found  In  abscesses,  and  formed  upon  the  sur. 
f  ires  of  what  are  termed  healthy  sores  ;  it  is  heavier  than 
Water,  and  viewed  undrr  the  microscope,  appears  com- 
posed of  translucent  globules  floating  in  a  colourless  fluid. 

PUTA'MEN.  In  Botany,  the  Inner  coat,  or  shell, 
or  stone  of  a  fruit ;  commonly  called  the  endocarpium. 

PC'TLOGS.  (Etym.  uncertain.)  In  Architecture, 
short  pieces  of  timber  used  in  scaffolds  wherever  the 
scaffold  boards  lie.  They  are  placed  at  right  angles -to 
the  wall,  one  end  of  them  resting  on  the  ledges  of  the 
scaffold,  and  the  other  on  holes  left  in  the  wall. 

PUTREFA'CXION.  (Lat.  putrcfactio.)  The  span- 
decomposition  of  animal  and  vegetable  sub- 
s,  attended  by  the  evolution  of  foetid  gases.  The 
putrefaction  (or  putrefactive  fermentation)  of  animal 
substances  is  usually  attended  by  more  fcetid  and  noxious 
exhalations  than  those  arising  from  vegetable  products. 
This  appears  principally  referable  to  the  more  abundant 
presence  of  nitrogen  in  the  former  ;  and  hence  those  vege- 
tables which  abound  in  nitrogeniferous  principles  (such 
as  most,  if  not  all,  of  the  cruciform  plants)  exhale  pecu- 
liarly nauseous  effluvia  :  hence,  also,  such  animal  products 
as  are  destitute  of  nitrogen  are  either  unsusceptible  of 
what  is  commonly  called  putrefaction,  or  suffer  it  slowly 
and  imperfectly.  The  formation  of  ammonia,  or  of 
ammoniacal  compounds,  is  a  characteristic  of  most  cases 
of  animal  putrefaction  ;  while  other  combinations  of  hy- 
drogen are  also  formed,  especially  carburetted  hydrogen, 
with  complicated  and  often  highly  infectious 
or  gases,  in  which  sulphur  and  phosphorus  are 

effluvia  are 
into 
the 

r  chlorine ;  hence  the  importance  of  that  body  as 
a  powerful  and  rapidly  acting  disinfectant. 

The  rapidity  of  putrefaction,  and  the  nature  of  its 
products,  are  to  a  great  extent  influenced  by  temperature, 
moisture,  and  access  of  air  ,  they  do  not  ensue  below  the 
freezing  point,  nor  in  dry  substances,  nor  under  the 
entire  exclusion  of  oxygen  ;  and  hence  various  means 
suggest  themselves  of  retarding  or  preventing  putre- 
faction, as  well  as  of  modifying  its  results :  a  temperature 
between  91°  and  HOP,  a  due  degree  of  humidity,  and  free 
access  of  air,  are  the  circumstances  under  which  it  pro- 
ceeds most  rapidly.  The  most  effective  antiputrefac- 
tives or  antiseptics  are  substances  which  either  absorb 
or  remove  a  portion  of  the  water  or  moisture,  and  enter 
into  new  combinations  with  the  organic  matter ;  hence 
the  great  efficacy  of  certain  salts,  sugar,  alcohol,  and 
several  other  applications,  among  which,  perhaps,  the 
most  remarkable  are  some  of  the  volatile  oils,  such  ex. 
lx-  idly  as  krenMtte  and  other  cmpyreumatic  products 
obtained  by  the  destructive  distillation  of  wood,  and  py- 
roligneous  acid,  and  pyrolignrous  spirit  ;  the  latter  is 
eminently  useful  in  the  preservation  of  dead  bodies  for 
the  purposes  of  dissection,  and,  when  properly  and  suffi- 
ciently injected  Into  the  vessels,  and  externally  applied, 
indefinitely  suspends  all  the  ordinary  steps  of  the  putre- 
factive process. 

The  astringent  or  tanning  principle  of  vegetables  is 
also  a  powerful  preserver  of  most  organic  tissues ;  it 
enters  into  chemical  combination  with  the  albuminous 
and  gelatinous  membranes  and  fibres  ;  and  the  resulting 
compound,  of  which  leather  furnishes  a  characteristic 
example,  is  comparatively  little  prone  to  change,  although 
the  tanning  material  itself,  as  well  as  the  animal  prin- 
ciples with  which  it  unites,  arc  separately,  liable  to 
decay. 

Among  saline  substances,  the  antiputrefactive  powers 
of  salt  are  commonly  known :  when  a  piece  of  flesh  is 
salted,  brine  runs  from  it,  in  consequence  of  the  energy 
with  which  the  salt  abstracts  the  component  water  of  the 
muscular  fibre  ;  the  flesh  becomes  indurated,  and  its  sus- 
ceptibility to  putrefactive  changes  greatly  diminished  ; 
It  becomes  at  the  same  time  less  easy  of  digestion  as  an 
article  of  food.  Corrosive  sublimate  is  a  far  more  power- 
ful preservative  than  common  salt ;  and  it  appears  to  act 
not  by  the  mere  abstraction  of  water,  but  by  entering  into 
chemical  nulon  with  the  fibre.  Sulphate  of  copper  and 
»<  v.  »  i!  .  ihcr  metallif  salts  ar<  oniilarlj  eflli  ai  lous  ;  and 
the  ino*t  putrescible  substances,  such  as  the  brain  for 
instance,  after  having  been  steeped  in  such  solutions  and 
nain  without  f 
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cntly  discerned.  These  putrefactive  effluvia 
mj  most  part  easily  decomposed,  and  resolved 
and  comparatively  innocuous  compounds,  by 
•y  of  chlorine  ;  hence  the  importance  of  that  bo, 


unsold  fish,  which  is  daily  removed  to  I 
after  having  been  exhibited  in  their  shops ; 
ked  in  ice  for  the  purpose  of  transport  and  i 
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period :  the  poisonous  nature  of  these  and  many  other 
metallic  salts  prevents  their  employment  in  the  preserv- 
ation of  articles  of  food. 

It  is  probable  that  the  ancient  Egyptians  employed 
several  of  the  above-mentioned  antiputrefactive!  and 
preservative  substances  in  the  preparation  of  their  mum- 
mies, which  have  remained  for  so  many  hundred  years 
1  without  signs  of  decay  or  decomposition  ;  yet  in  these  and 
similar  cases,  when  by  the  careful  application  of  various 
solvents  the  pre»ervative  substances  are  removed,  the 
flesh  resumes  its  susceptibility  of  putrefaction. 
The  inhabitants  of  northern  climates  avail  themselvea 
I  of  freezing  to  prevent  the  putrefaction  of  their  food,  and 
the  supplies  of  game  and  other  articles  in  the  Russian 
markets  are  retained  in  a  frozen  state  ,  our  fishmongers 
resort  to  the  same  expedient  for  the  preservation  of 
their  unsold  fish,  which  is  daily  removed  to  the 
house ; 
is  pact 
at  ion. 

It  is  curious  to  remark  the  wonderful  influence  of 
vitality  in  opposing  those  chemical  changes  which  eon. 
stitute  putrefaction,  and  tn  retaining  that  arrangement  of 
elements  requisite  for  the  functions  of  life  ; 
i  a  port  of  the  body  dies,  the  phenomena  of  gnngrcuo 
or  mortification  ensue ;  that  is,  of  local  putrefaction  : 
the  put  refactivc  changes  are  the  more  energetic  in  con- 
sequence of  the  proximity  of  the  dead  part  to  the  living. 

All  organic  tissues  may  be  indefinitely  preserved  by 
cautious  desiccation  ,  and  it  Is  In 'consequence  of  the  ab- 
sence of  component  water  that  the  animal  part  of  bone 
resists  putrefaction:  dried  bones  may  thus  be  stored  up 
for  ages,  and  w  hen  it  is  required  to  extract  their  nutritive 
parts,  these  are  found  unimpaired. 

PU'TTY.  |n  Architecture,  a  very  fine  cement  used 
by  plasterers,  made  of  lime  only.  It  differs  from  fine 
stuff  in  the  manner  of  preparing  It,  and  in  its  being  used 
w  ithout  hair.  Also  a  composition  used  by  glaziers,  con- 
sisting of  oil,  whiting,  Ac. 

PY'CNITE,  or  SHORLOUS  TOPAZ.  (Cr.  »«»•*, 
tAick.)  A  prismatic  mineral  found  at  Altenburg  in  Saxony. 

P  Y'CNOST  YLE.  (Gr.  «v*»«.  and  rrvAsr ,  a  column.) 
In  Architecture,  an  arrangement  of  columns,  in  which 
the  intercolumniations  are 
half  of  the  columns. 
PY'GMY.   See  Pigmy. 

PYLA'GORAS.  (Gr.  nkmyev,  so  called  from  the 
assembly  of  the  Amphictyons  at  Thermopylae.)  The 


title  of  one  of  the  two  deputies  from  each  confederate  at 
the  Amphjctyonic  Council.  His  functions  comprised 
the  diplomatic  and  deliberative  duties  of  the  mission: 
while  the  care  of  the  sacred  rites  fell  on  his  colleague,  the 
1 1  ieromnemon  (< ig *p**,f**n ) . 

PYLORl'DEANS,  Pyloridea.  (Gr.xvAu,  an entrance, 
a  guard,  and  nit,  form.)  1  he  name  of  a  tribe  of 
Lameillnratichlate  Bivalves,  comprehending  those  which 
have  a  shell  open  at  both  extremities. 

PYLU'RUS.  (Gr.  wXr„  an  entrance,  and  a 
guard.)  Tho  aperture  of  the  stomach  into  the  duode- 
num ;  It  guards,  as  it  were,  the  entrance  into  the  intes- 
tinal canal. 

PYRA'LLOITE.  (Gr.  rvt,fire,  and  m\X»f,  another.) 
A  mineral  which  undergoes  various  changes  of  colour 
when  heated. 

PY'RAMID.  (Supposed  to  be  from  Gr.  *ve.  fire, 
from  the  resemblance  of  the  form  to  a  spire  of  name ; 
but  for  a  more  probable  derivation  pf  tho  word,  see 
I'n/rd,  Pyxamiou  or  Euypt.)  In  Geometry,  a  solid  con- 
tained by  a  plane  .polygonal  base  and  other  planes  meet- 
ing  in  a  point.  This  point  is  called  the  vertex  of  tho 
pyramid  ;  and  the  planes  which  meet  in  tho 
called  the  sides,  which  arc  necessarily  all  trial 

The  principal  properties  of  pyramids  are 
lowing  :—  1.  Every  pyramid  is  equivalent  to  one  third  of 
a  prism  having  the  same  base  and  altitude.  Hence,  2. 
All  pyramids  having  equivalent  bases  and  equal  altitudes 
are  equivalent.  3.  The  solid  content  of  a  pyramid  is 
measured  by  the  product  of  the  area  of  the  base  Into  one 
third  of  the  altitude.  4.  If  a  pyramid  is  cut  by  a  plane 
parallel  to  its  base,  the  frustum  (or  pait  comprehended 
between  the  base  and  the  section)  is  equal  to  the  sum  of 
three  pyramids  having  for  their  common  altitude  that  of 
the  frustum,  and  of  which  the  bases  are  respectively 
the  lower  base  of  the  frustum,  the  upper  base  of  the 
frustum,  and  a  mean  proportional  between  them.  (See 
Legend  re's  Geometry,  ana  Notes.) 

Pyramids  are  denominated  from  the  figures  of  their 
bases,  being  triangular,  quadrangular,  pentagonal,  ftc, 
according  as  the  base  is  a  triangle,  a  quadrangle,  a  pen. 
tag'  >n . 

PYRAMIDS  OF  EGYPT.  Celebrated  monumenU 
of*  massive  masonry,  which,  from  a  square  base,  rise  by 
regular  gradations  till  they  terminate  in  a  point,  but  so 
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that  the  width  of  the  base  always  exceeds  the  perpen- 
dicular height.  The  Pyramids  comravnee  immediately 
south  of  Cairo,  but  on  the  opposite  bank  of  the  Nile, 
and  extend  in  an  uninterrupted  range  for  many  miles  in 
a  southerly  direction,  parallel  with  the  banks  of  the 


The  three  largest  are  situated  In  the  vicinity  or  Ghkeh, 
not  far  from  Cairo ;  and  of  these  the  loftiest  is  called  the 


pyramid  of  Cheops,  from  the  prince  by  whom  it  is  sup- 
posed to  have  ben  em-ted.    The  sides  of  its  base,  which 


are  in  the  line  of  the  four  cardinal  points,  measure  at  the 
foundation  763  4  feet;  so  that  it  occupies  a  space  of  more 
than  13  acres,  lis  perpendicular  height  i*  4H0  feet,  being, 
consequently,  43  feet  higher  than  St.  Peter's  at  Rome, 
and  136  feet  higher  than  St.  Paul's.  Supposing  this 
pyramid  to  be  entirely  solid.  Its  contents  would  exceed 
three  millions  of  cubic  yards,  and  the  mass  of  stone  con- 
tained in  it  would  be  six  times  as  great  as  that  contained 
in  the  Plymouth  breakwater  I  (Egyptian  Antiquities. 
Library  of  Entertaining  Knowledge, n.  213.)  This  huge 
fabric  consists  of  successive  tiers  of  vast  blocks  of  cal- 
careous stone,  rising  above  each  other  in  the  form  of 
steps.  The  thickness  of  the  stones,  which  is  identical 
with  the  height  of  the  steps,  decreases  as  the  altitude  of 
the  pyramid  increases,  the  greatest  height  being  4  628  ft. 
and  the  least  I  686  ft.  The  mean  breadth  of  the  steps  is 
about  I  ft.  9  in.  The  best  authorities  agree  in  estimat. 
ing  the  number  of  steps  or  tiers  or  stone  at  203.  Ac- 
cording to  the  information  communicated  to  Herodotus 
by  the  priests,  100.COO  men  were  employed  for  twenty 
years  in  the  construction  or  this  prodigious  edifice ;  and 
ten  vears  were  employed  in  constructing  a  causeway  by 
which  to  convey  the  stone,  to  the  place,  and  in  their 
conveyance.   (Lib.il.  }  124.) 

The  other  pyramids  are  or  interior  dimensions :  but 
they  are  mostly  all,  notwithstanding,  or  vast  magnitude— 
hutirr  montium  eduetsg  :  they  arc  not  all  or  stone,  some 
or  them  being  or  brick. 

Many  learned  dissertations  have  been  written,  and 
many  fancifol  and  a  few  ingenious  conjectures  have  been 
framed,  to  account  for  the  original  use  and  object  or 
these  imperishable  structures.  But  the  difficulty  or  the 
subject  is  such,  that  hitherto  no  satisfactory  conclusion 
has  been  arrived  at.  Even  in  the  remotest  antiqnity  their 
origin  was  matter  or  doubt,  and  nothing  certain  was 
known  with  reapect  to  them  or  thpir  founders.  (Ptin. 
Hist.  S'at.  lib.  36.  {  12.)  On  the  whole,  however,  it  would 
seem  to  be  most  probable  that  they  were  intimately  con- 
nected with  the  religion  of  the  ancient  Egyptians  ;  and 
that  they  were  at  once  a  species  of  tombs  ana  temples,  but 
imrticipating  more  or  the  latter  than  of  the  former  cha- 
racter. (For  some  remarks  on  this  part  of  th«  subject, 
sec  Shav't  Travels,  p.  170..  Ac.  4to.  edit. ;  and  Greaves's 
Pyramidographia,  in  his  Works,  vol.  I.) 

It  has  long  been  customary  to  regard  the  Pyramids  as 
monuments  merely  of  the  power  and  folly  or  the  mo- 
narch* by  whom  they  were  raised,  and  or  the  bondage  of 
their  subjects.  This  however,  seems  to  be  a  very  super- 
ficial prejudiced  view  or  the  matter.  The  varying  mag- 
nitude of  the  Pyramids,  the  fact  or  their  being  scattered 
over  a  space  extending  lengthwise  about  70  miles,  and 
their  extraordinary  number,  appear  to  show  pretty  con- 
clusively that  they  must  have  been  constructed  from  a 
sense  of  utility  or  duty  ;  and  not  out  or  caprice,  or  rrom  a 
vain  desire  to  perpetuate  the  names  or  the  celebrity  or 
the  founders.  K  we  had  a  sufficient  knowledge  or  anti- 
quity, it  would  probably  be  found  that  the  motives  which 
led  to  the  construction  or  the  Pyramids  were,  at  bottom, 
nearly  identical  with  those  which  led  to  the  construction 
or  St.  Peter's  and  St.  Paul's  ;  and  that  they  are  monu- 
ments or  tho  religion  and  piety,  as  well  as  or  the  power 
or  the  Pharaohs. 

The  Pyramids  were  esteemed  by  the  ancients  as  one  or 
the  seven  wonders  or  the  world,  and  most  deservedly ; 
for  it  is  impossible  to  look  at  these  stupendous  structures 
without  being  overwhelmed  with  a  sense  or  their  sub- 
limity. They  are  associated,  too,  with  some  or  the  most 
Interesting  events  in  the  history  or  the  human  race. 
Herodotus,  Plato,  and  Pythagoras  l>eheld  them  with 
wonder  and  admiration  ;  Alexander  the  Great  and  Na- 
poleon marshalled  their  hosts  under  their  shadow  ;  and 
they  are  probably  destined  to  survive  long  after  the 
proudest  monuments  or  the  present  generation  have 
crumbled  into  dnst. 
The  etymology  of  the  word  pyramid  is  involved  In  as 

5reat  obscurity  as  the  object  or  the  structures  themselves, 
'he  most  usual  derivations  that  havebeen  assigned  to  the 
term  almost  all  proceeded  on  the  supposition  that  it  is  of 
Greek  origin,  than  which  nothingcan  be  more  erroneous. 
Perhaps  the  most  probable  conjecture  is  that  or  De 
Sacy.  which  is  as  follows :  —  The  it  in  wv^mfsit  he  regards 
a*  a  Greek  termination  ;  the  first  syllable  tv  he  holds  to 
be  the  Greek  version  of  the  Egyptian  article  pi  (and  so 
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written  by  the  Greeks  from  their  wish  to  derive  th? 
word  from  rvt,  fire) ;  and  he  refers  the  sylbible  ;m  to 
the  root  ram,  which,  in  the  Egyptian  language,  siguifrd 
separating  or  letting  apart  frorn^  common  use :  conse- 
quently, the  word  pyramid  will  denote  a  sacred  vtactor 
edifice  set  apart  for  some  religious  purpose.  ( L»e  Sary, 
Observations  sur  fOrigine  du  Kom  donne  par  les  Grrri 
et  les  Arabes  aux  Pyramidcs  d~  JEgypte .)  See  M'CuJ- 
lock's  Geog.  Diet.,  art. "  Egypt,"  and  the  authorities  there 
cited. 

PYRAMIDAL  NUMBERS,  in  Arithmetic,  are  num- 
bers formed  by  the  successive  sums  or  polygonal  num- 
bers, in  the  same  manner  as  the  polygonal  numbers  a-r 
from  arithmetical  progressions.  Thus  — 
Arithmetical  progression,  1,  2.  3.  4,  5.  Ac. 
Polygonal  numbers, 


lit!-  r  \t*  r.tltman  Iia*  ojx-iutl  nnd  ri|>lmv«l  four  new  rhaml«T« 
•tjrainM  1  hr  aim  ofwnml  ihr  third 
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1.3.6.  10.  15,  Ac. 
1,4.  10.20.  85.  Ac 
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See  Fici'BATt  Ni  mhi  m  and  Polygonal 

PYRENF/ITE.   A  mineral  found  in  the  1 
the  French  Pyrenees  ;  it  appears  to  be  a  variety  of  die 
garnet. 

PYRETO'LOGY.  (Gr.  mpm.  fever,  and  >.n*t.  * 
discourse.)    The  doctrine  or  fevers. 

PYRE'X1£.  Gi  r: .i  .i  habit.)  Fctm; 
diseases  attended  by  fever. 

PYRI'TES.  iGr.cs*.)  Sulphurets  of  copper  ai;d 
iron,  commonly  distinguished  as  copper  and  iron  pyrites. 
The  former  is  the  principal  ore  of  copper  ;  the  latter  b  aa 
abundant  natural  product  of  a  brass  yellow  colour.  Wh<  i 
exposed  to  air  ana  moisture,  especially  after  baring  t^ti 
heated,  it  absorbs  oxygen,  and  yields  sulphate  of  iron.  «r 
green  vitriol.  The  term  is  derived  from  n^.fire;  fitter 
because  they  sometimes  spontaneously  ignite,  or  a  ' 
hard  enough  to  strike  fire  with  steel. 

PYROACE'TIC  SPIRIT.  A  liquid  formed 
the  destructive  distillation  or  acetate  or  lead.  Wh.  n 
carefully  purified,  it  has  a  peculiar  spirituous  odour,  it 
limpid,  and  very  infl.unmable ;  its  specific  gravity  i» 

0  792.  and  it  boils  at  132°.  It  consists  or  3  car.  +  3  h.  ♦ 
ox.  Hence  1  equivalent  or  acetic  acid  (4  car.  +  3  b.  ♦ 
3  ox.)  corresponds  to  1  equivalent  of  pyroacetic  spirit  and 

1  or  carbonic  acid :  hence  dry  acetate  or  baryta  is  rcsolo  l 
by  heat  into  carbonate  or  baryta  and  pvroacetic  ipint. 
The  term  acetone  is  now  commonly  applied  to  thb  row- 
pound. 

P  YRO-ACIDS.  (Gr.  ***.)  The  prefix  ryrv  U  nsuaUy 
applied  to  the  products  which  are  obtained  by  subjecting 
certain  organic  acids  to  heat.  The  acids  arc  thu*  modi- 
fied, and  give  rise  to  distinct  classes  or  salts.  Thu-  »f 
have  the  prrngalllc.  pyromalic,  pyrotartaric  acids,  &c 

PY'ROCHLORE.  (Gr.  wve,,  and  yXa**,  green.)  A 
name  given  by  Werner  to  the  octocdral  ore  or  titanium 

PYROLI'GNEOUS  ACID.  (Gr.  wue.  and  Lai.  lif- 
num.  wood.)  This  term  is  generally  applied  to  the  *A 
liquor  which  passes  over  along  with  tar  and  ga*rtf!» 

firoducts  when  wood  is  subjected  to  destructive  distil- 
ation.  This  arid  liquor  is  an  impure  vinegar,  frm 
which  acetic  acid  is  obtained  as  follows :  —  The  pyR- 
ligneous  acid,  freed  from  tur,  is  saturated  with  ctul* 
or  powdered  slaked  lime,  filtered,  and  evaporated, 
which  an  impure  acetate  of  lime  Is  obtained ;  this  is 


gently  heated,  so  as  to  destroy  part  of  its  em  f>yrriimAtii 
matter  without  decomposing  the  acetic  acid;  it  it  tl*n 
mixed  with  sulphate  of  soda,  which  yields,  by  double  de- 


composition, sulphn'c  of  lime  and 


of  soda ;  the 


acetate  of  soda  is  filtered  off"  the  t.u!pbato  of  lime,  ctar-v 
rated,  heated,  and  redUsolved  antl  crystallised.  In  this 
way  a  pure  crystallized  acetate  of  soda  is  by  proper  ma- 
nagement obtained,  which  is  mixed  in  a  retort  or  still 
with  a  proper  proportion  of  sulphuric  acid,  and  a  cen'k 
heat  applied,  which  causes  the  strung  acetic  a»':d  todisiil 
over,  and  sulphate  of  soda  remains  tvehind.  This  srrtw 
acid  is  In  a  high  state  or  concentration  ;  it  is  lowered  l»r 
the  addition  or  water,  and  if  Intended  for  the  table  *n 
for  domestic  use,  as  a  substitute  for  other  forms  of  rine- 
gar.  it  is  usually  coloured  with  a  little  burned  sujrar.  1  b- 
charcoal  which  is  the  residue  of  this  distillation  of  *  wd 
is  of  an  excellent  quality ;  —  that  employed  in  the  irutuu- 
facture  of  gunpowder  is  thus  prepared.  This  manu- 
facture of  vinegar  is  now  carried  on  upon  a  very  l'-rp" 
scale,  and  the  greater  part  or  the  vinegar  used  for  do- 
mestic purposes  and  in  th »  arts,  in  many  of  which  il  is 
largely  consumed,  is  derived  from  this  source. 

PYROLIGNEOUS  SPIRIT.  See  PYBAXTUfl SHUT. 
PYROLU'SITE.    A  mineralogical  term  applied  by 
some  to  the  common  black  or  binoxide  or 
from  the  facility  with  which  it  Is  resolved  by  heat 
oxygen  and  a  suboxide. 

PY'ROMANCY.  (Gr.  rv*.  and  *ua»w«,  prophet*  ) 
Among  the  classical  ancients,  a  species  of  < 
means  or  the  fire  or  the  sacrifice ;  in  which,  ir  i 
immediately  took  hold  or  and  consumed  the  victims,  er 
ir  they  were  bright  and  pure,  or  ir  the  spark*  rose  co- 
ward in  a  pyramidal  form,  success  was  said  to  be  indlratfd. 
IT  the  contrary  took  place,  misfortunes  were  said  to  •* 
presaged. 

PYRO'MFTFR.     (Gr.  n(  and  utr{#r.  ■•> 
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PYROMETER. 

An  instrument  for  measuring  the  degrees  of  heat.  Ac- 
cording  to  this  definition,  the  pyrometer  is  synonymous 
with  thermometer  ;  but  though  the  two  terms  arc  some- 
time, applied  indifferently  to  the  same  instrument,  the 
term  pyrometer  is  generally  understood  to  denote  either 
an  instrument  intended  to  measure  higher  temperatures 
than  can  be  measured  by  the  ordinary  thermometer,  or 
an  instrument  for  comparing  the  expansions  of  different 
metals. 

Various  contrivances  have  been  employed  for  the 
above  purposes.  Musschenbroek,  the  original  inventor 
of  the  pyrometer,  adopted  the  following  method : — A  pris- 
matic rod  (about  six  inches  long)  of  the  metal  under 
trial  being  attached  at  one  extremity  to  an  immoveable 
obstacle,  and  heated  by  lamps,  the  other  end  is  neces- 
sarily pushed  forward ;  and  this  being  fastened  to  the 
end  of  a  rack  playing  into  a  pinion,  communicates  a  re- 
volving motion  to  an  axle  to  which  a  train  of  wheel-work 
is  attached,  whereby  the  minutest  expansion  of  the  heated 
bar.  is  rendered  sensible,  and  measured  by  an  index  on  a 
dial.  The  principle  of  this  apparatus  is  sufficiently  sim- 
ple ;  but  the  uncertainty  attending  the  motion  of  so  many 
loosely  connected  wheels  and  pinions  must  have  rendered 
its  Judications  of  little  value ;  and  the  method  is  liable 
to  a  still  more  serious  objection,  namely,  that  the  tem- 
perature communicated  to  the  bar  by  the  lamps  Is  en- 
tirely unknown.  Desaguliers,  and  afterwards  Ellicott, 
al  Improvements  In  the  construction  of  the 
tending  to  give  it  a 


screw  for  the  wheels  and  levers  that  had  formerly  been 
employed  ;  and  on  this  principle  Mr.  Smcaton  contrived 
an  ingenious  apparatus,  which  is  described  in  the  Phil. 
Trans.,  vol.  xlviii 

Various  other  forms  of  the  pyrometer  have  been  pro- 
posed, to  render  it  better  adapted  for  the  measurement 
of  expansion  by  heat ;  among  which  the  most  perfect  per- 
haps are  those  contrived  by  Ferguson.  De  Luc,  and  par- 
ticularly that  employed  by  Uamsden  for  determining  the 
expansion  of  the  glass  rods  used  in  measuring  the  base 
on  Hounslow  Heath  for  General  Hoy's  survey.  (See  Phil. 
Trims.,  1785.) 

For  ascertaining  the  temperatures  of  furnaces,  and  other 
very  high  temperatures,  the  pyrometers  now  described  arc 
inapplicable.  In  order  to  remedy  this  deficiency,  Wedg- 
wood availed  himself  of  the  property  which  clay  pas. 
tease*  of  contracting  by  beat,  and  remaining  afterwards 
in  that  state  of  contraction.  He  found,  by  repeated  trials, 
that  fine  porcelain  clay  contracted  uniformly  with  the 
degree  of  heat  applied  to  it ;  accordingly,  by  measuring 
the  dimensions  of  a  cylindrical  piece  ol  this  substance 
(which  may  be  done  with  great  accuracy,  by  observing 
the  depth  to  which  it  will  sink  between  two  scales  of 
metal  Inclined  to  each  other  under  a  small  angle),  and 
the  subjecting  it  to  the  heat  of  a  furnace,  and  applying 
the  scale  again  to  it  when  cold,  an  indication  of  the  de- 
gree of  heat  to  which  it  has  been  subjected  is  given  by 
the  amount  of  its  contraction.  Wedgwood  divided  his 
scale  into  240° ;  and,  in  order  to  compare  it  with  that  of 
Fahrenheit's  thermometer,  made  use  of  a  piece  of  fine 
* ilvcr  fitted  to  the  same  mould  as  the  pyromctric  pieces  of 
clay.  Having  determined  the  expansion  of  the  silver  be- 
tween 5o°  and  212°  of  Fahrenheit's  scale,  the  silver  and 
clay  were  subjected  to  the  same  heat ;  and,  by  a  compari- 
son of  the  expansion  of  the  one  with  the  contraction  of 
the  oiher,  he  estimated  that  each  degree  of  his  scale  was 
equal  to  130°  of  Fahreuhclt's.  He  also  estimated  that 
the  xcroof  his  scale  corresponded  with  1077  5°  of  Fahr. ; 
and  from  these  data  comparative  tables  of  the  two  scales 
are  formed.  The  objections  to  this  method  are,  that  as 
clay  is  a  heterogeneous  mixture,  it  Is  not  very  probable 
(and  there  are  no  means  pf  ascertaining  the  fact)  that 
its  contractions  are  equal  at  different  temperatures;  and 
that  different  portions  of  clay  possess  different  degrees  of 
contractibility.  It  was  also  surmised  that  a  long  or  fre. 
qnent  exposure  to  Inferior  degrees  of  In  ..t  will  cause  it 
to  contract,  even  after  it  has  undergone  the  action  of  a 
high  temperature ;  but  this  appears  to  have  been  dis- 
proved.   (PA/7.  Trans.,  1782,  1784,  17«».) 

Guy  ton  Morveau  invented  a  platina  pyrometer  as  a 
substitute  for  Wedgwood's.  In  a  solid  plate  of  highly 
baked  porcelain  a  groove  was  cut  containing  a  flat  bar  of 
platina.  an  inch  and  three  quarters  in  length,  two  tenths 
of  an  inch  broad,  and  one  tenth  of  an  Inch  thick.  One 
end  of  the  bar  abuts  against  the  bottom  of  the  groove, 
the  othsr  presses  against  the  short  arm  of  a  bent  lever, 
of  which  the  long  arm,  moving  on  a  pivot,  becomes  the 
index  of  the  instrument,  and  marks  the  degrees  on  a 
scale  fixed  to  the  porcelain.  With  this  instrument  ho 
made  numerous  experiments,  the  general  result  of  which 
proved  that  Wedgwood  had  assigned  by  far  too  high  a 
temperature  for  the  degrees  of  his  scale.  {Annul esde 
Chimie,  torn.  xlvi. ;  Nicholson's  Journal,  vol.  vi.) 

A  pyrometer,  invented  by  Professor  Danlcll,  is  described 
In  the  eleventh  volume  of  Brands—  tluarlcrly  Journal. 
The  part  on  which  the  heat  acts  consists  of  a  rod  or  wire 
of  platina.  about  ten  inches  in  length,  and  about  a  seventh 


PYROTECHNT. 

of  an  Inch  In  diameter,  placed  within  a  tube  of  black  lead 
ware,  and  having  one  end  fixed  at  the  bottom  of  the  tube: 
to  the  other  end  is  attached  a  fine  wire  of  platina,  which, 
after  passing  two  or  three  times  round  the  axis  of  a 
wheel,  is  fastened  to  a  spring  by  which  it  is  always  pre- 
served at  the  same  degree  of  tension.  The  teeth  of  the 
wheel  play  into  a  pinion,  the  axis  of  which  carries  an 
Index,  whose  revolution  shows,  on  a  greatly  magni- 
fied scale,  the  expansion  and  contraction  of  the  platina 
rod.  With  this  instrument  experiments  were  made  to 
determine  the  fusing  (mints  of  the  different  metals  ;  the 
results  agreed  nearly  with  those  of  Morveau,  but  dif- 
fered widely  from  those  of  Wedgwood.  Mr.  Uaniell  sub- 
sequently made  great  improvements  upon  this  apparatus, 
or  rather  invented  a  second  pyrometer,  which  is  described 
in  the  Phil.  Trans,  for  1830,  and  the  Phil.  Magazine  for 
1831  and  1832. 

For  Mr.  Prlnsep's  method  of  determining  high  tem- 
peratures from  the  fusing  points  of  pure  metals  and  dif* 
ferent  metallic  alloys,  see  Phil.  Trans.,  1828;  or  Phil. 
Mag.,wew  series,  vol.lil.  (See  Library  '  Usejul  Know- 
ledge ;  Gregory's  Mechanics  ;  Encyc.  Brit.) 

PYROMO'UPHITE.  (Gr.  n*.  and  ^sr„  form.) 
Native  phosphate  of  lead.  When  heated  before  the 
blowpipe,  it  fuses  into  a  globule,  which  assumes  a  poly- 
hedral crystalline  form  as  it  cools. 

PY'ROPE.  (Gr.  m*.  and  the  eye.)  A  fiery  or 
brilliant  red  garnet. 

PYRO'PHORUS.   (Gr.  *v<,  and  /  bear.)  A 

substance  which  spontaneously  takes  tire  when  exposed 
to  air.  Hotiiberg's  pyrophorus  is  made  by  mixing  equal 
weights  of  alum  and  brown  sugar,  and  stirring  the  mix- 
ture over  the  tire  in  an  iron  ladle  till  quite  dry ;  it  is  then 
put  into  an  earthen  or  coated  glass  bottle,  and  heated 
red-hot  so  long  as  a  (lame  appears  at  the  mouth ;  it  is 
then  removed,  carefully  stopped,  and  suffered  to  cool. 
The  black  powder  which  it  contains  becomes  glowing  hot 
when  exposed  for  a  few  minutes  to  the  air:  the  experi- 
ment succeeds  best  in  a  damp  state  of  the  atmosphere, 
and  the  ignition  is  frequently  accelerated  by  breathing 
upon  the  powder.  A  mixture  of  3  parts  of  lampblack, 
4  of  dried  alum,  and  H  of  carbonate  of  potassa,  may  bo 
substituted  for  the  above,  and  calcined  in  the  same  way : 
27  parts  of  sulphate  of  potassa  and  15  of  calcined  lamp- 
black, heated  to  redness  in  a  crucible,  and  then  carefully 
preserved  out  of  contact  of  air,  also  yields  a  good  pyro- 
phorus. 

It  appears  from  Gay  Lussac's  experiments  that  the 
essential  ingredient  iu  pyrophorus  Is  sulphuretof  potas- 
sium ;  the  charcoal  and  alumina  only  act  by  being  inter- 
posed between  its  particles ;  but,  when  the  mass  once 
kindles,  the  charcoal  takes  fire  and  prolongs  the  coin- 


ed lent  pyrophorus  is  afforded  by  heating 
tartrate  of  lead  red-hot  in  a  glass  tube.  In  which  it  may 
afterwards  be  hermetically  scaled.  When  the  tube  is 
broken,  and  the  black  powder  within  it  shaken  out  through 
the  air,  it  burns  with  the  emission  of  a  dense  smoke  of 
oxide  of  lead.  This  curiously  shows  the  spontaneous  in- 
flammability of  minutely  divided  lead. 

PVUO'HTHITB.  {Gr.ave.i\n<\*(tf,  straight.)  Ami. 
nerul  resembling  orthite,  but  differently  affected  by  heat. 

PYRO'SIS.  {Gr.  **i*s«,  /  bum.)  A  disease  of  the 
stomach,  attended  by  a  burning  seusation,  and  the  throw  - 
ing up  of  a  quantity  of  saline  aud  sour  fluid  ;  it  is  some- 
times called  xcater  brash  and  black  water :  It  is  a  variety 
of  heartburn. 

PYKO'SMALITE.  (flr.xvf,  «ru/i,  odcur,  and  A<0»f, 
a  stone.)  A  native  submuriate  of  iron,  which,  w  hen 
heated,  exhales  the  odour  of  chlorine. 

PY'ROSOMK,  Pyrasoma .  ( G r .  «*v{ ,  and  rmixa. .  a  body  ) 
The  generic  name  of  certain  compound  Ascidians,  re- 
markable for  the  brilliant  phosphoric  luminosity  whuii 
they  emit. 

PY'ttOTE'CHN  Y  (Gr.  *ve,  and  nx**>,  art),  signifies, 
in  its  widest  sense,  the  art  or  science  which  teaches  ti  c 
management  and  application  of  fire  to  certain  operations 
but  it  is  most  usually  restricted  to  those  articles  and  Itft- 
nufaetured  for  amusement,  or  for  grand 
The  origin  of  artificial  fireworks  Is  lost 
_n  obscurity.  They  were  in  general  use  in  China  long 
before  their  introduction  to  Europe,  w  hich  is  compara- 
tively of  recent  date.  The  finest  inventions  of  this  kind 
are  due  to  the  celebrated  liuggicri,  father  and  son,  who 
executed  in  Rome  and  Paris,  and  the  principal  capitals 
of  Europe,  the  most  brilliant  fire-works  that  were  ever 
seen. 

Fire- works  are  divided  into  three  classes :  —  1 .  Those  to 
be  set  off  upon  the  ground ;  2.  Those  which  are  shot  up 
into  the  air ;  and  3.  Those  which  act  upon  or  under 
water. 

The  three  prime  materials  of  this  art  arc,  nitre,  sul- 
phur, and  charcoal,  along  with  filings  of  iron,  steel,  cop- 
per, sine,  and  resin,  camphor,  lycopodium,  &c.  Gun- 
jiowder  Is  used  either  in  grain,  half  crushed,  or  finely 
ground,  for  different  purposes.  The  longer  the  iron 
Mings,  the  brighter  red  and  white  sparks  they  give  ; 
those  being  preferred  which  are  made  with  a  very  coarse 
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PYROXENE. 

flip,  and  quite  free  from  rust.  Steel  filings  and  cast-) ion 
borings  contain  carbon,  and  afford  a  more  brilliant  tire, 
with  wavy  radiations.  Copper  filings  give  a  greenish 
tint  to  flame,  those  of  sine  a  fine  blue  colour  ;  the  suU 
phuret  of  antimony  gives  a  lets  greenish  blue  than  zinc, 
but  with  much  smoke ;  amber  affords  a  yellow  fire,  as 
well  as  colophony  and  common  salt  ;  bat  the  last  must 
be  very  dry.  Lampblack  produces  a  very  red  colour  with 
gunpowder,  and  a  pink  with  nitre  in  excess.  It  serves 
for  making  golden  showers.  The  yellow  sand,  or  glis- 
tening mica,  communicates  to  fire-works  golden  radia- 
tions. Verdigris  imparts  a  pale  green  ;  sulphate  of  copper 
and  sal-ammoniac,  a  palm-tree  green.  Camphor  yields 
a  very  white  flame  and  aromatic  fumes,  which  mask  the 
bad  smell  of  other  substances.  Benzoin  ami  storax  arc 
used  also  on  account  of  their  agreeable  odour.  Lyco- 
podium  burns  with  a  rose  colour  and  a  magnificent  flame ; 
lint  it  is  principally  employed  in  theatres  to  represent 
lightning,  or  to  charge  the  torch  of  a  fury,  (bee,  for 
full  information  as  to  the  various  processes  adopted 
in  the  construction  of  fire- works,  lire's  Diet,  of  Arts,  $c, 
art.  "  Flre-works.") 

PY'ROXEN'E.  (Gr  *vf.  and  fit*,  a  stranger.)  The 
atigite,  supposed  to  have  pre-existed  in  the  volcanic 
minerals  containing  it,  and  not  to  hare  been  formed  by 

PYROX  YLIC  SPIRIT.  (Gr.  rv{.  and  \v\n,  wood.) 
This  is  one  of  the  products  of  the  destructive  distillation 
of  wood.  It*  specific  gravity  when  rectified  is  0-804:  it 
boils  at  150°;  it  burns  with  a  blue  flame,  and  may  be  used 
as  a  substitute  for  alcohol  in  lamps,  for  which  purpose 
it  it  often  told  under  the  name  of  naphtha.  It  is  assumed 
to  be  the  hydrate  of  a  peculiar  hydrocarbon  which  che- 
mists have  designated  by  the  term  methylene  (from  ^*6v, 
vine,  and  vAq,  mood). 

PY'RRHIC  DANCE,  called  by  the  Romans  Pyrrhica 
Sal  tat  io.  A  itoeciet  of  warlike  dance,  said  to  have  been 
invented  by  Pyrrhut  to  grace  the  funeral  of  hit  father 
Achilles,  though  tbit  point  is  involved  in  obscurity. 
This  dance  consisted  chiefly  in  tuch  an  adroit  and  nimble 
turning  of  the  body  at  represented  an  attempt  to  avoid 
the  strokes  of  an  enemy  in  battle,  and  the  motions  ne- 
cessary to  perform  it  were  looked  upon  as  a  kind  of 
training  for  the  field  of  battle.  This  dance  is  supposed 
to  be  described  by  Homer  as  engraved  on  the  shield  of 
Achilles.  Lord  Byron  describes  the  Sulfates  at  still 
performing  this  dance  (  Child*  Harold)  ;  and  in  the  famous 
ode  on  the  aspirations  of  Greece  after  liberty,  he  ex- 


*'  You  have  the  Pjnhk  dance  m  jet, 
Where  U  the  Pyrrhic  phalanx  gone  ? 
Of  two  tuch  tenons  why  tones 
The  nobler  and  the  manlier  one  ?  " 

PY'RRHONISTS.  The  followers  of  Pyrrho,  a  phi- 
losopher of  Rlis,  and  disciple  of  Anaxarchus,  who  flou- 
rished about  300  B.C.  Their  tenets,  which  have  come  to 
us  only  through  the  reports  of  unfriendly  writers,  are 
said  to  have  been  so  absurdly  sceptical,  that  the  Pyr- 
rhonlsts  would  not  put  even  at  much  confidence  in  the 
senses  as  was  necessary  for  the  preservation  of  their  ex  - 
istence  ;  but  this  seems  partly  refuted  by  the  age  at  which 
Pyrrho  himself  died,  which  was  HO  years.  There  Is  a 
summary  of  the  doctrines  of  Pyrrhonism  In  the  2d  vol.  of 
the  historical  part  of  the  Encyc.  Metropolitana.  See 
Scepticism. 

PY'TliAGORE'ANS.  The  followers  of  Pythagoras, 
a  native  of  Samos,  born  n.c.  570  ;  said  to  have  been  the 
first  Greek  who  assumed  the  title  of  a  philosopher.  Py- 
thagoras, after  travelling  through  Egypt  and  the  East  in 
search  of  instruction,  finally  fixed  his  abode  at  Crotona, 
one  of  the  Dorian  colonies  In  the  south  of  Italy.  He 
here  attached  to  himself  a  large  number  of  youths  of  no- 
ble descent,  whom  he  formed  into  a  secret  fraternity  for 
religious  and  political  as  well  us  philosophical  purposes  ; 
and  by  their  assistance  produced  many  beneficial  changes 
in  the  institutions  of  Croton  and  the  other  Grawo-ltolVan 
cities.  Of  the  strictly  philosophical  tenets  of  the  Pytha- 
goreans very  imperfect  records  are  preserved.  Many  of 
the  doctrines  ordinarily  imputed  to  them  are  evidently 
the  fabrication  of  the  later  Pythagoreans,  a  class  of  vi- 
sionaries who  lived  during  the  decline  of  the  Roman 
empire.  The  fragments  of  Philolaus,  apparently  a  ge- 
nuine follower  of  Pythagoras,  have  been  collected  by 
Boeckh  ;  but  these,  combined  with  what  accounts  we  can 
glean  from  Plato,  Aristotle,  and  others,  are  far  from 
being  sufficient  to  give  us  the  information  necessary  for 
a  clear  understanding  of  this  very  singular  system.  One 
point  is  sufficiently  evident,  that  the  Pythagoreans  were 
the  greatest  mathematicians  of  their  time,  and  that  they 
sought  in  the  study  of  mathematical  relations  that  solu- 
tion of  the  principal  philosophical  problems  for  which 
their  contemporaries,  the  Ionic  and  Eleatlc  philosophers, 
sought,  the  first  in  physical,  the  others  in  ontologlcal  hy- 
potheses. Bearing  this  peculiarity  distinctly  in  mind, 
the  student  of  the  history  of  philosophy  will  be  prepared 
for  much  in  the  Pythagorean  doctrine  which  would 
otherwise  seem  capricious  and  unintelligible.  To  reduce 
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lers :  to  determine  it*  own  limits,  and  the  necessary 
of  its  operation,  it  among  the  latt  of  the  problems 
dich  the  reason  enters  on  the  solution.    The  rela- 


the  phenomena  presented  to  the 
the  laws  of  reason  is  the  first 
thinkers: 
laws  i 
of  which 

tions  of  space  and  quantity,  at  they  are  the  most  obvious, 
are  alto  the  most  distinct  and  definite  forms,  in  which  the 
laws  of  the  outward  world  can  present  themselves  to  tbit 
faculty.  We  cannot,  therefore,  feel  surprise  when  we 
discover  in  the  early  mathematicians  that  error  which 
hat  more  or  lets  prevailed  among  all  great  mathema- 
ticians who  meddled  with  philosophy  —  the  error  of 
striving  to  enlarge  the  domain  of  their  favourite  science 
beyond  its  legitimate  boundt.  Precisely  at  the  atomic 
philosophers  have  endeavoured  to  explain  all  things  by 
a  diversity  In  the  figure  of  their  ultimate  parts,  the  Py- 
thagoreans seemed  to  have  found,  in  the  number  and 
proportions  of  thote  parts,  the  true  essence  of  the  things 
themselves.  Having  proceeded  thus  far,  they  went  a 
ttep  farther.  They  perceived  that  the  universe  and  its 
parts  are  obedient  to  certain  laws,  and  that  these  lasts 
can  be  expressed  by  numbers.  By  a  mistake  prevalent 
during  every  period  of  speculation,  they  mistook  the  ne- 
cessary conditions  of  a  thing's  subsistence  for  the  essence 
of  that  thing  itself ;  and  at  once  pronounced  that  nu- 
merical relations  were  not  merely  all  that  < 
derstood  in  outward  phenomena,  but 
that  was  real  in  them.  Unltt  i  * 
into  points  in  space,  and  these 
every  order  of  existence,  even  to  many  abstract  concep- 
tions, a  distinct  number  was  assigned.  God  is 
tented  at  the  original  unity ;  the  human  tool,  the  earth, 
the  planets,  the  animal  creation,  have  each  their  owo 
peculiar  arithmetical  essence ;  as  have  also  the  abstrac- 
tions Justice,  opportunity  (»«<jc- »,  opinum,  Stc.  In  many 
of  these  numbers,  it  is  not  difficult  to  imagine  a  symbolical 
meaning ;  but  how  far  any  such  meaning  was  contem- 
plated by  the  Pythagoreans  must  remain  matter  of  doubt. 

The  outlines  of  a  dualistic  scheme  arc  discernible  in  a 
singular  table  of  onpotitet  (*vrnix<«).  preserved  to  us 
by  Aristotle,  in  which  the  two  principles  of  the  universe 
are  tuccettirely  represented  under  the  form  of  limit  and 
the  unlimited,  odd  and  even,  one  and  many,  right  and 
left,  male  and  female,  still  and  moved,  straight  and 
curved,  light  and  darkness,  good  and  evil,  square  and 
oblong. 

But  it  would  far  exceed  our  limits  to  enumerate  the 
various  fanciful  disguises  under  which  the 
voluntarily  or  involuntarily  concealed  ( 
meditations.  Their  moral  system  is 
being  founded,  as  the  tone  of  their  _ 
would  lead  us  to  anticipate,  on  the  ideas  of  law  and 
mony.  Every  state,  and  every  member  of  a  state,  is  to 
exhibit,  each  in  hit  degree,  a  miniature  resemblance  of 
the  universal  constitution  of  the  world.  This  essentially 
Greek  idea  they  sought  to  realize  in  themselves*  by  a 
long  course  of  propaedeutic  discipline,  in  which  music 
plays  a  conspicuous  part.  That  the  Pythagoreans  srere 
strongly  Influenced  by  their  doctrines,  is  sufficiently  appa- 
rent In  the  length  of  time  during  which  their  brotherhood 
continued.  Philolaus,  Lysis,  Clelniat,  Eurythcs,  and 
Archytes,  in  all  probability  genuine  Pythagoreans,  were 
contemporaries  of  Plato  and  Socrates.  (Sec  Thirtwatfs 
Hist,  of  Greece,  vol.  H.  c.  IS. ;  Hitter's  Hist,  of  Philoso- 
phy, b.  iv. ;  Bocckh's  Philolaus,  &c.) 

The  doctrine  of  ftietcmpsyvhtnts,  or  the  transmigration 
of  souls  through  different  orders  of  animal  existence,  is 
the  main  feature  by  which  the  Pythagorean  philosophy 
Is  popularly  known.  It  is,  however,  by  no  means  certain 
that  the  genuine  Pythagorean*  beld  this  doctrine  in  a 
literal  sense.  It  may  have  been  only  a  mythical  way  of 
communicating  their  belief  in  the  individuality  and  post 
mortem  duration  of  the  soul. 

PY'THIAN  GAMES.  One  of  the  four  great  i 
festivals  of  Greece,  celebrated  every  fifth  year  I 
of  Apollo,  near  Delphi.  Their  Institution  is 
referred  to  Amphictyon,  ton  of  7 
council  of  Amphictyons,  and  Diomed,  ton  of  Tvdeu*  ;  but 
the  most  common  legend  it  that  they  were  founded  by 
Apollo  himself,  after  he  had  overcome  the  dragon  Pvtbon. 
The  contests  were  the  same  as  those  at  Olympia.  and 
the  victors  were  rewarded  with  applet  and  garlands  of 
laurel.  As  is  well  known,  the  priestess  who  delivered 
the  oracle  at  Delphi  was  called  Pythia.   See  Delphi. 

PY'THON.    (Gr.  rv6W)   The  name  of  a  genua  of 
large  non- venomous  Ophidian  reptiles,  havi: 
and  a  double  series  of  sub-caudal  scuta?. 

PYX.    The  name  Riven  to  the  box  in  which  the  1 
stholic  priesthood. 
ftrtr(if,  a  small  bor.)  A 
which  divides  circularly  into  a  lower  and  upper  bait,  of 
which  the  latter  acts  as  a  kind  of  lid. 
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QUADRAGESIMA. 


Q. 

Q.  (Fr.  queue,  a  tail ;  its  form  being  that  of  O  with 
a  tail.)  In  all  the  languages  in  which  it  is  used  it  is  In- 
variably followed  by  u.  Q  is  used  as  an  abbreviation  for 
question  i  Qy.  for  query  ;  Q.  E.  D.  for  quod 
strandum,  which  was  to  be  demonstrated,  ike. 

QL'ADRAGK'SIMA.  ( iM./urtictM.) 
m  term  applied  to  the 
about  forty  days. 
Sunday  in  Lent,  ar 

QUADRA'NGLE.  In 
having  four  angles, 

QUA'l)  HA  SS .  A  division  of  the 
of  one  fourth  of  it.  or  three  ounces  when  the  as  was  of 
Its  full  weight.  (See  As,  Trrckch1*.)  A  farthing. 
Before  Kdward  I.  the  smallest  coin  wai  a  penny  or  star- 
ling. It  was  marked  with  a  cross,  so  as  to  admit  of  being 
quartered ;  but.  to  avoid  unfair  cutting,  halfpence  and 
farthing*  were  coined  in  the  above  reign. 

QUA'DRANT.  In  Geometry,  the  fourth  part  of  a 
circle  •,  an  arc  of  90  degrees. 

Qcadramt  Is  also  a  mathematical  instrument,  for- 
merly much  used  in  astronomy  ami  navigation.  The  in- 
strument is  variously  contrived  and  fitted  up,  according 
to  the  purpose  for  which  it  is  intended ;  but  it  consists 
essentially  of  a  limb  or  arch  of  a  circle  equal  to  the  fourth 
of  the  circumference,  and  divided  into  90°,  with  subdivi- 
sions. The  mural  quadrant  is  of  considerable  sixe  (6  or 
8  feet  radio*,  for  example),  the  axis  of  which  moves  in  a 
wall  or  solid  piece  of  masonry.  Ptolemy,  in  the  Alma- 
1,  describes  a  quadrant  with  which  he  determined  the 
r  of  the  ecliptic.  Tycho  Brahe  had  a  large  mural 
or  observ  ing  altitude*,  and  others  which  re- 
t  vertical  axis  for  measuring  aiimuths.  Picart, 
in  his  measurement  of  the  earth,  used  a  quadrant  for  his 
terrestrial  angles.  In  1 725  a  mural  quadrant,  by  Graham , 
was  erected  in  the  Royal  Observatory  at  Greenwich, 
which,  in  17-V).  was  replaced  by  Mini's  quadrant,  with 
which  Bradley  made  his  celebrated  observation*.  The 
quadrant  has,  however,  of  late  year*  been  entirely  super- 
seded by  the  mural  circle  ;  it  having  been  found  that  the 
circle,  on  account  of  the  symmetry  of  its  form,  and  the 
advantage  which  tt  possesses  of  allowing  the  readings  to 
be  made  at  different  parts  of  the  limb,  is  an  instrument 
much  more  to  be  relied  on.  i  S  .•  Mi*ral  Circle.)  Had' 
ley's  quadrant,  in  its  principle  and  application,  is  the 
same  as  the  srxtant,  by  which  it  has  been  superseded.  {See 
Srxtamt.  )  For  further  information  respecting  the  quad- 
rant, see  Lalande,  Astronomic,  s.  S31 1 . ;  Vince  s  Practical 
Astronomy;  Pearson's  Practical  Astronomy;  and  the 
JPenmy  Cyclopedia. 

Qcaobamt,  in  Gunnery,  or  the  gunner's  square,  la 
an  instrument  used  for  elevating  and  pointing  cannon, 
mortars,  Ac.  It  consists  of  two  rectangular  branches  of 
wood  or  brass,  having  a  quadrantal  arch  between  them, 
divided  into  90°,  and  furnished  with  a  thread  and  plum- 
met. One  of  the  branches  being  placed  in  the  mouth  oi 
the  piece,  the  degree  intersected  by  the  thread  on  the 
limb  show,  the  elevation. 


QUA  OR  A  N'T  AL  TRIANGLE,  in  Trigonometry, 
la  a  spherical  triangle  which  has  one  side  equal  to  a 
quarter  of  a  circle,  or  90°. 

QUA'DRANT  OF  ALTITUDE.  An  appendix  to 
an  artificial  globe,  consisting  of  a  thin  pliable  slip  of 
brass,  which  is  applied  to  the  globe,  and  used  as  a  scale 
for  measuring  the  distances  between  points  in  degrees. 
It  is  graduated  into  'JO0,  the  degree*  being  of  the  tame 
length  as  those  on  one  of  the  great  circles  of  the  globe. 
At  the  end  where  the  division  terminates  a  nut  Is  rlvetted 
on,  and  furnished  with  a  screw,  by  which  it  is  attached 
to  the  brass  meridian  of  the  globe  at  any  point.  This 
point  being  placed  in  the  zenith,  and  the  quadrant  ap- 
plied to  the  globe,  Its  sero  coincide*  with  the  horizon, 
and  consequently  the  altitude  of  any  point  along  its 
graduated  edge  it  indicated  by  the  corresponding  division. 

QUADRATIC  EQUATION,  in  Algebra,  is  an 
equation  of  the  second  degree.or  one  which  Involve*  the 
second  power,  or  square,  of  the  unknown  quantity. 

Quadratic  equations  are  of  two  kinds,  incomplete  and 
complete.  The  incomplete  equation  la  that  which  con- 
tains only  terms  affected  by  the  square,  and  Dot  by  the 
simple  power  of  the  unknown  quantity.  It  is  also  called 
an  equation  of  two  terms,  because,  by  meant  of  proper  re- 
duction* of  the  known  quantities,  it  mar  always  be  put 
under  the  form  a  xJ  =  6  ;  or  a  pure  quadratic,  because, 
on  dividing  by  the  coefficient  of  x3,  it  coutains  only  the 
square  of  the  unknown  quantity  inone  term,  or  is  of  the 
form  x*  =  c. 

The  complete  quadratic  equation  consists  of  three 
terms,  containing  the  square  of  the  unknown  quantity  in 
one,  the  simple  power 
titles  in  a  third, 
and  its  general 

ion 


QUADRATIC  EQUATION. 

When  the  proposed  equation  consists  of  only  two 
terms,  the  method  of  finding  the  value  of  the  unknown 
quantity  is  obvious.  Let  the  equation  after  reduction 
be  x*  »  p,  then  x  «  y>.  Now.  If  p  be  a  number.  Its 
square  root,  which  is  the  value  of  x.  can  either  be  found 
exactly,  or  to  any  required  degree  of  approximation  ■  and 
\f  P  ?t  *"  al*ebra,c  qu*ntUy,  its  square  root  will  be 
lonndeither  exactlv  or  approximately  by  the  ordinary 
methods  of  extraction.  tVre  la,  however,  a  circum- 
eycspectkig  the  sign  of  the  root  which  must  be  at- 


root  of  any  quantity  may  be  either 
square  of  -fa  and  of 


se  the 


tended  . 
positive  or  .. 
— a  is  equally  o»  ; 

**  =  p  gives  two  valuea  of  x. 

At  the  square  of  any  quantity,  whatever  be  its  sign.  1* 


V^1  ■»  +  a,  and  the  equation 
n*n»ely.  *  -  +  VP,  and 

my  quantit] 

always  positive,  it  fallows  that  a  negative  quantity 


never  be  formed  by  the  multiplication  of  any  real  quantity 
into  itself,  and  hence  an  equation  of  the  form  x*  =  —  p 
can  have  no  real  root.  When  such  an  equation  occur* 
in  the  aolution  of  a  problem  in  which  only  real  quantities 
are  concerned,  it  show*  that  some  contradiction  it  in- 
volved, either  in  the  data,  or  in  the  reasoning  by  which 
that  result  has  been  produced. 

.k-  fcomPIet"  quadratic  equation  is  always  reducible  to 
tne  form      +  +6;  and  in  order  to  deduce  from 

it  the  value  of  x,  it  is  necessary  to  add  some  known  quan- 
tity to  »K>th  sides  by  which  the  first  will  be  rendered  an 
exact  square.  The  square  of  the  binomial  x  +  *»,  it  x'  + 
*.  */ +  "  I  on  comparing  this  with  sfl  +  a  x.  It  la  evident 
that  if  we  suppose  a  «  2  u,  or  u  =  J  a,  and  consequently 
.  r  \S  '  thc  quantities  x»  +  2  ss  x  +  ti»  and  x»  +  a  x  + 
4  a* _  will  be  equal ;  and  therefore,  since  x*  +  2  si  x  +  t»» 
Is  the  square  of  x  +  „,  so  x  -  +  a  ,  +  j  „ i  must  be  the 
square  of  x  +  \  a*,  which  Is  equal  to  x  +  as.  If,  there- 
fore, the  proposed  equation  be  x*  +  a  x  =  /,,  let  4  a*  be 
■Med  to  both  sides,  and  it  become*  x«  +  a  x  +  i  aiL  \  „: 
+  b,  which,  on  extracting  the  square  root,  gives  r  +  J  a 


-  t  +  b  t  therefore,  by 


that  If  the  proposed 


equation  giving  the 


X  =3 


In  like 
equation 

value  of  x  will  be  x  -  J  —  +  y/  J  +  b 

The  quantity  b  retain*  the  same  sign 

in  the  resolved  as  in  the  original  equation. 

From  these  considerations,  the  rules  for  the  aolution  of 
quadratic  equation*  in  general  follow  ao  obvioualy  that 
it  la  unnecesaary  to  state  them  in  form.  The  double 
sign,  however,  which  appear*  in  the  root,  and  which 
•how*  that  the  unknown  quantity  in  every  quadratic 
equation  has  two  distinct  values,  requires  tome  further 
attention. 

Taking  an  example  in  number*,  let  the  proposed  equa- 
tion be  x*  +  2  x  35.  Adding  to  each  side  the  square 
of  half  the  coefficient  of  x,  or  of  1,  it  become*  x*  +  2  x 
+  1=36;  whence xjfr  1  «»  +6,  and,  consequently,  x  =» 

—  14  6;  that  i»,  *  m  +  5,  or  s>  m  —  7.    Now,  If  we 

transpose  the  absolute  term  of  the  proposed  equation 
*2  +  2  x  =»  35  to  the  left  side,  it  becomes  xs  +  2  x  —  35 
mm  Qy  and  it  is  easy  to  see  (and  may  be  proved  by  actual 
multiplication),  that  x*  +  2  x  —  35  arise*  from  the  pro- 
duct of  two  factors  x  —  t>  and  x  -f  7  ;  therefore  (x  —  5) 
(x  +  7)  »  0.  But  this  last  equation  may  lie  satisfied  in 
two  ways,  vis.  cither  by  making  x  —  5  *=  0,  or  by  making 
x  +  7  s=  0.  If  x  —  I  a  0,  then  x  =  ft ;  and  If  x  +  7  =  o. 
then  x  =  —  7.  There  are  two  valuet  of  x,  therefore, 
which  alike  aatiafy  the  proposed  equation  nearly,  +  5  and 

—  7,  and  these  are  the  two  roots  found  above  by  the  di- 
rect solution. 

What  has  been  now  said  In  respect  of  the  particular 
example  1*  true  of  quadratic  equations  in  general. 
Every  expression  of  the  form  x«  +  a  x  —  b  1*  decom- 
posable into  two  factors,  x  —  p  and  x  +  q.  in  which  p 
and  q  are  quantities  independent  of  x,  and  depending 
only  on  a  and  b.  Hence  the  equation  x=  +  a  x  -  (3  ^  o 
is  identical  with  the  equation  (x  —  p)  (x  +  q)  a  0  ;  and 
this  last  is  obviously  satisfied  alike  by  making  x  —  p  =  0, 
or  by  making  x  +  q  =  0,  that  is.  by  x  mm  +  p  or  x  «=  —  « 
It  followt.  therefore,  that  every  quadratic  equation  has 


ig  thc  square  of  the  unknown  quantity  m 
power  in  another,  and  the  known  quan- 
.    It  la  also  called  unajfectcd  quadratic, 
formUaa»  +  6*  +  c  =  0.  J 


necessarily  two  roots,  and  It  is  obvious  that  it  can  have 
ho  more  than  two ;  for  if  it  could  be  supposed  to  have 
three,  or  any  great  number,  then  the  expression  xf  +  a  x 
—  6  would  be  resolvable  into  as  many  'separate  factors 
of  the  form  x  —  p,  x  —  o,  x  —  r,  Ac.  But  this  is  evi- 
dently impossible ;  for  the  product  of  three  such  factors 
would  necessarily  contain  the  third  power  of  x,  or  x3. 
which  thc  given  equation  does  not.  The  resolution  of 
Into  a*  many  factor*  as  there  are  roots  it  a 
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QUADUATO. 
property  belonging  to  equations  of  every  degree.  See 

EQUATIONS. 

The  consideration  of  the  nature  of  the  factor!  into 
which  the  proposed  equation  can  be  resolved  leads  to 
some  important  consequences.  The  hypothesis  x-  +  a  t—b 
m  (x  —  p)  (x  +  q)  gives  x3  -t-  a  x  —  b  =  x*  —  {p  —  q)  x 

—  p  q ;  whence,  since  x  is  an  indeterminate  quantity, 
we  must  have  a  mm  —  (p  —  q)  and  b  =  pq.  Now,  since 
+  p  and  —  q  are  the  two  roots  of  the  equation  xs  +  a  x 
■>  A,  it  is  evident  that  p  —  q  is  their  sum,  and  —  p  q 
their  product ;  therefore,  because p  —  q  =  —  a,  the  sum 

e  two  roots  of  any  quadratic  x*  +  a  x  =  b  Is  equal  to 
oefficient  of  the  second  term,  having  it*  sign  changed  ; 
and  their  product  is  equal  to  the  absolute  number  or  terra 
which  do*>s  not  contain  x,  having  its  sign  also  changed. 

The  root*  of  quadratic  equations  may  be  exhibited  by 
a  geometrical  construction.  All  quadratics  belong  to  one 
of  the  four  forms, 

i"  +  a  i  —  b  r,       x5  —  a  x  =  b  e, 
i'  +  fljBs-  be,  i'-oiB-lc. 

Now  to  construct  the  first  form,  let  a  circle  be  de- 
scribed on  a  diameter 

A,  .  «=  a,  or  radius  =  J  a  : 

in  the  circle  inflec  t  a 
straight  line,  A  I)  = 
A  —  c,  and  produce  it 
to  C.  so  that  AC-6, 
and  consequently  B  C 
=  c  ;  and  draw  C  I)  E 
through  the  centre  O, 
meeting  the  circle  in  1) 
and  E ;  then  C  D  and 
C  E  are  the  two  roots  of  the  equation.  For  let  C 1) 
-=  x,  then  C  E  x  +  a,  and  the  rectangle  CD'CRe 
x  (x  -f  a)  =  x*  +  a  x.  But  by  construction  C  A  *  C  B  = 
b  c.  and  by  the  property  of  the  circle  CDC  E=C  A'CB; 
therefore,  x5  +  a  x  =  b  c ,  which  was  the  equation  given. 

To  construct  the  second  form,  namely,  x*  —  a  x  =  b  e, 
let  C  E  =  x; then C  D  =  x  —a, and, consequently,  CE  CD 
=  x  (x  —  a )  —  xa  —  a  i ;  but,  as  before,  C  E  ■  C  1) 
■=CA  CB  =  6r;  therefore  x*  —  a  x  «=  b  c,  and  the 
roots  of  the  equation  are  C  E  and  C  D.  In  the»e  two 
cases,  if  b  —  c  =  0,  the  straight  line  C  B  A  becomes  a 
tangent  to  the  circle ;  and  if  b  —  c  be  greater  than  a, 
another  line  may  be  taken  which  is  a  mean  proportional 
between  b  and  c,  and  which  will  be  the  tangent  to  the 
circle,  so  that  the  construction  is  possible  In  all  cases. 
To  construct  the  fourth  form,  x«  —  a  x  =  —  b  c,  let  a 
circle  be  described  with  the  radius 
\  a  as  before,  and  Inflect  in  it  a 
straight  line  A  B  m  b  +  c;  take 
A  C  =  b,  and  through  C  and  the 
centre  O  draw  the  diameter  E  D ; 
then  E  C  and  C  D  arc  the  two 
roots  <  >f  the  equation  or  values  of  x. 
For,  since  E  I)  =  o,  if  E  C  =  x, 
then  C  D  a  —  x,  and  therefore 
E  C  •  C  D  =  x  (a  —  x)  =  a  x  —  x». 
ButEC-CD-=  A  C-C  B=  be: 
therefore  ax  —  x2      b  e ;  or  xa 

—  a  x  =  —  b  c.  The  same  construction  gives  the  third 
form,  x*  +  a  x  ss  —  be;  but  the  two  roots  are  in  this 
case  both  negative,  namely,  —  EC  and  —  CD. 

Hence  it  follows  that  every  geometrical  problem  pro- 
ducing a  quadratic  equation  cau  be  constructed  by  means 
of  a  circle  and  straight  lines  ;  and,  reciprocally,  all  prob- 
lems respecting  circles  and  straight  lines  may  be  re- 
solved algebraically  by  means  of  quadratic  equations. 
QUAlfRA'TO,  orlQUA'DRO.  (It.)  In  Music,  a 
to  the  note  B  in  the  natural  or  diatonic  scale, 
thus  p,  being  a  semitone  minor  higher  than  B 
mol  or  b. 

QUADRA'TRIX.  In  Geometry,  a  transcendal  curve, 
by  means  of  which  the  quadrature  of  curvilinear  spaces 
can  be  determined  mechanically.  The  best  known  of 
these  curves  is  the  Quadratrix  <>/  Dinontratus,  so  called 
from  its  reputed  inventor,  a  brother  of  Menechmus  and 
disciple  of  Plato.  This  curve  is 
generated  as  follows  :  — 

lit  the  circular  quadrant  C  A  B, 
suppose  the  radius  C  A  to  re- 
volve uniformly  about  C,  passing 
through  the  different  positions 
C  K,  C  *,  Ac,  till  it  arrives  at 
the  position  C  B  ;  and  that  during 
the  same  time  a  line  A  L,  at  right 
angles  to  C  A,  moves  parallel  to 
Itself  with  a  uniform  motion  from 
the  position  A  L.  passing  through  the  different  positions 
M  N,  m  h,  Ac,  and  arriving  at  C  B  at  the  same  inttant 
that  C  K  coincides  with  C  B  :  then  the  continual  inter- 
section of  the  revolving  radius  and  the  parallel  line 
will  trace  the  quadratrix  A  P  Q. 

From  this  mode  of  describing  the  curve,  it  Is  easy  to 
see  how  it  may  l>c  applied  to  divide  nn  angle  Into  any 
number  of  equal  part*.   Let  it  be  ie.jul.-ed,  for  example, 


QUADRILATERAL. 

to  trisect  the  angle  A  C  Having  applied  the  quadratrix 
to  C  A,  take  A  M  equal  to  a  third  of  A  m,  ana  through 
M  draw  M  N  perpendicular  to  A  C.  meeting  the  cone 
in  P ;  join  C  P.  and  the  angle  A  C  P  is  equal  to  one 
third  of  A  Cs;  for  by  the  nature  of  the  quadrat)!* 
A  M  :  A  m  :  :  A  K  :  A  *. 

The  application  of  this  curve  to  the  quadrature  of  the 
circle  depends  on  the  property  that  the  line  C  Q  is  a  third 
proportional  to  the  quadrantal  arc  A  B,  and  the  radius. 
C  B* 

Hence  the  arc  A  B  =»  and  consequently  the  arcs 

U  vi 

CJP 

'  2CQ" 

If  the  quadratrix  be  continued  berond  A,  without  the 
circle,  it  will  consist  of  a  series  of  infinite  hyperbolic 
branches,  cutting  the  axis  C  A  produced,  in  paints  whl»b 
are  separated  from  each  other  by  a  space  equal  to  2  A  C 
Oilier  curves  may  be  formed  in  a  similar  manner,  by 
which  the  quadrature  of  the  circle  would  be  obtained. 
Thus,  instead  of  supposing  the  lines  M  N,  mn  to  be  In- 
tersected by  the  radiants  :C  K.  C  *.  we  may 
straight  lines  drawn  from  K  *  parallel  to  A  C.  int. 


M  N,  ws  n  in  rands;  thes 
curve,  which  is  called  the 
Let  A  M  =  x,  MP-y, 

*  :  a  :  :  A  K  :  A  B,  or  |  <r, 
the  equation  of  the  quadratrix  of 
(a  -  x)  tan.  \*  ;  and  that  of  the  quadratrix 


hausen  y  =  a  sin. 


(Montucla,  Uistoire  des  .V« 


«■  x 
'Fa' 

matiqws;  Peacoei'i  Collection  of  Examples; 
Oeometi-u  of  Curve  Lines.) 

QUA'DRATUKE,  in  Astronomy,  denotes  the  positim 
of  the  moon  when  she  is  90°  from  the  sun.  or  at  one  4>f 
the  two  points  of  her  orbit  equally  distant  from  the  cor>- 
junction  and  opposition. 

Quadratuhb,  In  (ieomctry,  signifies  the  determination 
of  the  area  of  a  curve,  or  finding  an  equal  square  Tlv 
differential  element  of  the  area  of  a  curve  referred  to 
rectangular  co-ordinates  isy  d  x  ;  and  since  y  is  given  in 
terms  of  x  by  the  equation  of  the  curve  of  which  the  area 
is  proposed  to  be  found,  the  problem  of  quadratures  in 
general  reduces  itself  to  the  integration  of  the  diffcrentir.! 
X  d  x,  in  which  X  Is  an  algebraic  function  of  x  and 
known  quantities.    In  the  applications  of  the  higher 

Pometry,  a  problem  is  conceived  to  he  resolved  when 
Is  reduced  to  quadratures ;  that  is.  when  the  variable 
quantities  have  been  separated,  and  its  solution  bo u 
made  to  depend  on  finding  the  values  of  one  or  more  in- 
tegrals of  the  form  f  X  d  x.    In  the  case  of  some  currr», 

parabolas,  for  example,  of  different  orders,  expressed  t  v 
the  equation  y>»  a  a  x°,  the  integral  Is  found  in  finite 
terms  ;  in  regard  to  other  curves,  the  circle,  for  example, 
it  can  be  represented  by  a  converging  series  ;  but  ft  fre- 
quently happens,  especially  In  the  applications  to  phyi 
astronomy,  that  the  expression  represented  by  X  ts 

complicated  to  allow  of  the  integral  fXdx  being 


by  a  converging  series  ;  and  when  this  occurs, 
thing  that  can  be  done  is  to  find  values  of  It  for 1 
cases  only,  that  Is  to  say,  for  portions  of  the 
responding  to  values  of  x,  taken  within  certain  limit*. 
The  method  of  quadratures  accordingly  forms  an  Im- 
portant branch  of  the  Integral  Calculus. 

The  quadrature  of  the  circle  is  a  problem  of  rreAt  ce  • 
lebrity  in  the  history  of  mathematical  science.  The  whole 
circular  area  being  equal  to  the  rectangle  under  the  radius, 
and  a  straight  line  equal  to  half  the  circumference,  the 
quadrature  would  be  obtained  if  the  length  of  the  circum- 
ference were  assigned  ;  and  hence  the  particular  object 
atmed  at  in  attempting  to  square  the  circle  is  the  deter- 
mination of  the  ratio  of  the  circumference  to  the  dia- 
meter. This  ratio  can  only  be  expressed  by  infinite  series, 
of  which  many  have  been  given  that  converge  with  gre.il 
rapidity.    See  ClRCLK. 

It  is  necessary  to  make  a  distinction  between  the  defi- 
nite and  the  indefinite  quadrature.  The  definite  quadra- 
ture would  be  that  which  would  give  either  the  area  of 
the  whole  circle,  or  of  some  particular  portion  of  It,  with- 
out giving  that  or  every  other  portion ;  the  indefinite 
quadrature  would  give  the  area  of  any  sector  whatever,  cr 
the  length  of  any  arc  which  could  t>e  assigned.  James 
Gregory  undertook  to  demonstrate  that  the  definite  qua- 
drature is  impossible ;  Huygens,  howerer,  objected  to  bis 


reasoning  ;  and  the  opinion  of  geometers  seems  to  be.  that 
no  satisfactory  demonstration  has  yet  been  given  of  the 
absolute  Impossibility  of  solving  the  problem.  It  has 
Indeed  been  proved  by  Lambert  and  Legendre  that  the 
ratio  of  the  circumference  to  the  diameter,  and  its  square, 
are  irrational  numbers.  But  irrational  quantities  maj  U- 
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QUADUICORNS. 

susceptible  of  geometrical  construction  ;  and  if  a  straight 
line  equal  to  the  circumference  of  a  circle  having  a  given 
radius  could  be  constructed  geometrically,  the  quadrature 
of  the  circle  would  be  accomplished,  although  the  length 
of  the  line  could  not  be  expressed  by  a  finite  number. 
With  regard  to  the  indefinite  quadrature,  Newton  has 
demonstrated  in  the  Principia  (though  in  a  manner  not 
altogether  unobjectionable)  that  no  curve  which  returns 
Into  itself,  like  the  circle  or  ellipse,  is  susceptible  of  it. 

Numerous  pretenders  to  the  discovery  of  the  quadrature 
of  the  circle  have  appeared  at  various  times,  and  occa- 
sionally present  themselves  even  at  the  present  day. 
They  are  only  to  be  found  among  those  who  have  an 
imperfect  knowledge  of  the  principles  of  geometry  ;  and 
when  their  reasoning  happens  to  be  intelligible,  their 
paralogisms  are  in  general  easily  detected.  With  a  view 
to  discourage  the  futile  attempts  so  frequently  made  on 
this  and  similar  subjects,  the  Academy  of  Sciences  of 
Paris,  in  177-V  publicly  announced,  that  it  would  not  ex- 
amine In  future  any  paper  pretending  to  the  quadrature 
of  the  circle,  the  trlsevtion  of  an  angle,  the  duplication  of 
the  cube,  or  the  discovery  of  the  perpetual  motion  ;  and 
shortly  after  the  Royal  Society  adopted  a  similar  resolu- 
tion. For  the  history  of  this  famous  problem,  sec  the  third 
supplement  to  the  4th  volume  of  Muntucla. 

It  was  stated  in  the  article  CincLR  that  the  approxima- 
tion to  the  numerical  ratio  of  the  circumference  to  the 
diameter  had  been  computed  by  Dc  Laguy  to  128  places 
of  decimals.  It  should  have  been  added,  that  the  ap- 
proximation was  carried  by  Vega  to  140  figures  ;  and 
Nlontucla  mentions  a  MS.  in  the  Radcllffc  Library  at 
Oxford,  In  which  it  is  carried  to  1*4  figures.  Very  re- 
cently (May,  1841)  a  paper  was  communicated  by" Mr. 
Rutherford' of  Woolwich  to  the  Royal  Society,  in  which 
the  number  is  extended  to  20*  places  of  decimals,  and 


QUAKERS. 

pes,  a  foot.)  All  Vertebrate  animals  with  four  extre- 
mities fitted  for  terrestrial  progression  were  formerly  so 
called,  the  scaly  reptiles  being  distinguished,  as  oviparous 
quadrupeds,  from  the  hairy  warm-blooded  viviparous 
four-footed  mammals.    But  as  there  arc  both  reptiles 


which  is  presumed  to  be  accurate  to  the  last  figure,  the 
computations  having  been  actually  carried  to  210  figures. 

QUADRICORNS,  Quadricornia.  (Lat.  quatuor, 
fttur,  and  cornu.  a  Aorn.)  The  name  of  a  family  of  Ap- 
terous insects,  comprehending  those  which  have  four  an- 
tenna*. A  species  of  antelope  with  four  horns  is  called 
Ant  Hope  auadrieomis  \ 

QUADRIFORE8,  Qvadrtfora.  (Lat.  quatuor,  and 
foro.  I  pierce.)  A  name  given  by  Latreille  to  a  family  of 
S«*ssile  Cirripeds,  comprehending  those  in  which  the 
opercular  covering  of  the  tube  is  composed  of  four  valves 
or  calcareous  pieces. 

QUADRI'GA.  (Lat.  quatuor,  andjugum,  a  yoke.) 
In  Antiquity,  a  car  or  chariot  drawn  by  four  horses, 
which  were  harnessed  all  abreast,  and  not  in  pairs.  The 
quadriga  Is  often  met  with  on  the  reverse  of  medals, 
which  are  thence  termed  nummi  quadrigati,  or  victoriati, 
from  there  being  a  representation  of  a  figure  of  Victory 
holding  the  reins. 

QUADR1  HY'DROCA'RBON.  A  liquid  hydro- 
carbon, in  which  4  atoms  of  hydrogen  and  4  of  carbon  are 
so  combined  and  condensed  as  to  constitute  one  atom  of 
quadri  hvdrocarbon. 

QUADRILATERAL.  (Lat.  quatuor,  four,  and  latus, 
a  Bide.)  In  Geometry,  a  plane  figure  contained  by  four 
straight  lines.  It  comprehends  the  square  parallelogram, 
rectangle,  rhombus,  rhomboid,  and  trapezium.  The 
most  general  properties  of  a  quadrilateral  figure  are  the 
two  following :  —  1 .  The  sum  of  the  four  angles  is  equal  to 
four  right  angles  ;  2.  The  sum  of  the  squares  of  the  sides 
is  equal  to  the  sum  of  the  squares  of  the  two  diagonals 
together,  with  four  times  the  square  of  the  straight  line 
which  joins  the  middle  points  of  the  diagonals. 

QUADRILA'TERALS,  Quadrilalera.  (Lat.)  The 
name  of  a  tribe  of  crabs  (Brachyurous  Crustaceans), 
comprehending  those  in  which  the  carapace  or  shell  is 
More  or  less  square-shaped. 

QUADRIPE'NNATES.  Quadripennes.  (Lat.  qua- 
tuor, and  penna,  a  wing.  )  The  name  of  a  section  of  An- 
etytrous  insects,  including  those  which  have  four  wings. 

QUADRIR  E'ME .  (  Lat.  quatuor,  and  rem  us,  an  oar. ) 
A  ship  of  war  In  use  among  the  ancient  Greeks  and  Ro- 
mans :  so  called  because  it  had  four  banks  of  oars.  See 
Galley. 

QUADRISU'LCATES,  Quadrirulcata.  (Lat.  qua. 
tuor,  and  sulcus,  a  furrow.)  A  name  applied  to  those  Un- 
gulate quadrupeds  in  which  the  hoof  is  divided  into  four 


and  mammalia  which  have  only  two  legs,  and  as  those  of 
both  classes  which  agree  in  having  four  legs  differ  es- 
sentially in  the  important  characters  on  which  classlfic 
distinctions  are  now  founded,  the  term  quadruped  is  no 
longer  used  in  a  strict  zoological  sense  as  Indicative  of  a 
particular  group  of  animals. 

QUADRUPLE.  In  Arithmetic,  fourfold  :  the  pro- 
duct of  any  magnitude  or  quantity  multiplied  by  4. 

QU.H'STOR.  A  Roman  magistrate  whose  office  it 
waa  to  collect  the  public  revenue,  whence  their  name 
(from  quaro,  /  seek)  was  derived.  Two  qusrstors  were 
originally  chosen  by  the  kings  in  the  earliest  times 
of  the  city ;  and  after  their  expulsion  the  appointment 
remained  in  the  hands  of  the  consuls  till  the  rear  307  a.c, 
when  they  began  to  be  elected  by  the  people  at  the  Co- 
mitia  Tributa.  Soon  after  this  two  more  qua>stors  were 
appointed  to  attend  the  consuls  in  war  ;  and  from  this 
time  they  might  be  chosen  indifferently  from  plebeians 
and  patricians,  the  former  class  having  been  previously* 
excluded.  As  the  Roman  empire  was  extended  over  all 
Italy  and  the  other  countries  that  finally  owned  its  sway, 
the  number  of  quaestors  was  increased,  so  that  one  was 
appointed  to  each  consul  or  prsetor  when  he  went  to  his 
province ;  and  this  was  done  generally  by  lot.  but  some- 
times the  superior  magistrate  was  allowed  to  choose  his 
own  quaestor.  The  qiuestorship  was  the  first  step  of  pre- 
ferment which  gave  admission  into  the  senate ;  but  it 
was  sometimes  held  by  those  who  had  been  co 
Under  the  emperors  f 


Augustus  deprived  them  of  the  charge  of  the  treasury. 

•  on  the  prartors.  and  gave  them  the 


parts,  corresponding  to 

QUADRI' VIUM.  (Lat.)  In  the  language  of  the 
schools,  the  four  leaser  arts, — arithmetic,  music,  geo- 
metry, and  astronomy.   See  TUtHM. 

QCADRl'M.    In  Music,  the  same  as  natural,  which 

QU'ADRUMANES,  Quadrumana.  (Lat.  quatuor, 
four,  and  manus,  hand.)  The  name  of  an  order  of  Mam- 
mals, comprehending  those  in  which  the  four  extremities 
are  terminated  by  a  hand  ;  as  the  ape,  baboon,  ttc.  The 
hinder  extremities  are  always  terminated  by  more  perfect 
hands  than  the  fore  extremities,  in  which  the  thumb  is 
sometimes  wanting,  or,  in  the  South  American  monkeys. 
Incapable  of  being  opposed  to  the  other  digits. 

QUADRUPEDS,  Quadrupedia.  (Lat. quatuor Jusir; 
1007 


which  he 

superintendence  of  the  public  records •  but  the  former 
oilice  was  restored  to  them  by  Claudius. 

QU  A'GGA.  The  name  of  a  Solipcdous  quadruped,  or 
species  of  Equut,  allied  to  the  sebra. 

QUA'GMIRE.  Boggy  ground  saturated  with  water 
to  such  a  degree  as  to  be  more  like  mud  than  firm  soil. 

QUAIL.  A  genus  of  Gallinaceous  birds  (Coturirix, 
Cuv.),  allied  to  the  partridge,  but  of  smaller  site,  with  a 
more  slender  beak  and  shorter  tall,  and  without  red  eye- 
brows or  spurs. 

QUA'KERS,  or  FRIENDS.  A  religious  sect,  which 
had  its  origin  in  England  about  the  middle  of  the  17th 
century,  and  spread,  by  the  emigration  of  its  members, 
who  were  exposed  to  many  restrictions  and  persecutions 
in  this  country,  over  various  parts  of  Europe  and  North 
America.  The  founder  of  the  sect  was  George  Fox.  who 
being  equally  dissatisfied  with  the  tenets  of  the  esta- 
blished church  and  those  of  the  Puritans,  succeeded  in 
attaching  to  himself  various  persons  who  agreed  with  him 
in  the  view  which  he  took  of  the  internal  operation  of 
religion  on  men's  hearts,  conceiving  it  to  supersede  nil 
the  observances  of  different  denominations,  nor  to  be 
evidenced  in  any  degree  by  them.  The  Quakers,  there- 
fore, reject  both  the  sacraments  ;  nor  do  they  ap-iolnt  any 
order  of  ministers,  but  consider  the  instruction  and  edi- 
fication of  their  congregations  to  be  the  province  of  what- 
soever person  of  either  sex  conceives  himself  to  he  Im- 
pelled thereto  at  the  time  by  an  internal  suggestion  of 
the  Spirit.  Upon  doctrinal  points,  however,  they  assert 
themselves  to  maintain  opinions  coincident  with  tho<o 
generally  received  by  the  orthodox.  Their  internal  af- 
fairs are  managed  ny  yearly,  quarterly,  and  monthly 
meetings,  of  which  the  former  in  this  country  is  held  in 
London,  and  embraces  representatives  for  all  the  rest. 
A  similar  arrangement  takes  place  among  the  females  of 
the  society,  who  are  allowed  a  considerable  share  in  the 
management  of  the  affairs  of  their  own  sex. 

This  society  is  distinguished  in  its  Intercourse  with  the 
world  by  great  seriousness  of  deportment,  uniform  sober- 
ness in  dress,  and  generally  a  scrupulous  avoidance  of 
every  thing  which  can  encourage  vanity  and  frivolity. 
They  arc  all  sensitively  averse  from  all  matters  of  cere- 
mony, which  they  conceive  to  have  their  origin  in  flattery 
and  deception.  Their  refusal  to  take  judicial  oaths  used  In 
former  times  to  subject  them  to  vcrv  severe^penalties.  ^Up 

series  of  persecutions ;  either  such  as  they  endured  in 
common  with  other  dissenters,  or  such  as  were  peculiar 
to  themselves  In  consequence  of  their  refusal  to  p.<y  tithes 
and  to  take  oaths.  Under  James,  the  severity  of  the 
penal  laws  was  relaxed;  but  William  III.  was  the  first 
prince  who  enacted  laws  for  the  especial  relief  of  the 
Quakers.  From  this  time,  their  affirmation  is  received  in 
lieu  of  oath  in  judicial  proceedings  ;  and  an  alteration  in 
the  method  of  levying  tithes  has  been  provided,  by  which 
their  scruples  arc  satisfied.  (See,  among  other  authori- 
ses respecting  the  (Quakers.  Fox's  Journal ;  Barclay's 
Apology  ;  and  Sewell'M  History  of  Ike  Rise,  t{C.  of  the 
Quakers  (1722).  The  Quakers  of  the  present  day  arc 
thought  to  be  a  decreasing  sect.  In  183<».  the  number  of 
thdr  congregations  was  estimated  at  390.  ( Congregational 
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QUAKING  BOG. 

Magazine.)  They  are  most  numerous  In  Yorkshire, 
I*ancashirc.  Durham,  Cumberland,  and  Essex. 

QUA'KING  BOO.  Peat  bog  in  a  growing  state,  and 
so  saturated  with  water  that  a  considerable  extent  of 
surface  will  quake  or  shake,  when  pressed  on  by  the  foot 
or  any  other  body.  Such  bogs  are  unfit  for  any  useful 
purpose  till  they  are  drained. 

QUA'LITY.  (Lat.  qualis.)  In  Phrsics,  some  property 
or  affection  of  bodies.  Sensible  qualities  are  those  which 
immediately  affect  the  senses ;  as  figure,  taste,  Ac. 

Quality,  In  the  philosophy  of  Kant,  the  second  cate- 
gory (there  being  four  in  all),  comprising  the  notions  of 
existence  or  reality,  non-existence  or  negation,  and  li- 
mitation. 

QUA'NTITY.    (Lat.  quantus,  how  much.)    A  pro- 
perty of  any  thing  capable  of  being  increased  or  di- 
minished.   Quantity  is  distinguished  Into  continued  and 
It  Is  continued  when  the  parts  are  connected 


magnitude,  which  I*  the  object 
:e  when 


It  Is  discrete  when  the  parts  have  an  un- 
and  independent  existence,  forming  multitude 
r,  which  is  the  object  of  arithmetic.  The  quan- 
tity of  matter  in  any  body  Is  proportional  conjointly  to  the 
magnitude  and  density  or  the  body,  and  is  measured  by  its 
absolute  weight.  Quantity  of  motion  is  used  synonym- 
ously with  momentum,  to  denote  tlte  product  of  the  quan- 
tity of  matter  In  the  moving  body  by  its  velocity.  Alge- 
braic quantities  are  the  expressions  of  indefinite  numbers. 

Quantity.  In  Prosody,  the  amount  of  time  In  a 
syllable.  Syllable*  are  either  short  or  long  ;  the  former 
being  the  unit  or  smallest  measure  of  time,  the  latter 
consisting  of  two  times.  This  distinction  I*  clearly 
marked  In  the  ancient  languages  ;  in  which  some  syl- 
lables are  necessarily  long  or  short  by  position,  others  by 
the  nature  of  the  vowels  which  they  contain  ;  and.  in  the 
Latin  language,  some  common,  or  susceptible  of  being 
sounded  as  long  or  short,  according  to  certain  rules  of 
elegance  or  convenience.  All  the  metrical  system  of  the 
ancient  languages  is  founded  on  quantity.  In  most 
modern  languages  there  Is,  strictly  speaking,  no  quantity, 
as  distinct  from  emphasis  or  accent ;  the  long  syllables 
being  those  which  receive  the  arsis,  tho  short  those  which 
recclvo  tho  thesis.  In  the  German  language,  however, 
critics  have  endeavoured  to  establish  a  conventional 
of  quantity,  and  thus  to  adapt  th.it  language  to 
In  the  ancient  Greek  and  Latin 
.  Metre. 

QUA'RANTINB.  ( Ital.  quaranto.  forty.)  A  period 
of  tlrhe  of  variable  length,  during  which  a  vessel  from 
certain  coasts  or  ports,  said  or  supposed  to  be  Infected 
with  certain  diseases,  is  not  allowed  to  communicate  with 
the  shore,  except  under  particular  restrictions.  A  ship 
in  quarantine  carries  a  yellow  flag  at  the  main  ;  and  when 
relr.-iM-il  fro  ii  this  condition.  sh<-  is  said  to  obtain  pra- 
tique. The  term  is  derived  from  the  Ital.  quaranto, 
furty.  It  being  generally  supposed  that  If  no  infectious 
disease  break  out  within  40  days  or  six  weeks,  no  further 
danger  Is  to  be  apprehended.  It  is  universally  believed 
that  the  Venetians  were  the  first  to  adopt  regulations  for 
guarding  against  the  introduction  of  infected  persons 
into  their  ports ;  but  there  is  now  no  civilised  country 
in  which  it  is  not  practised.  ( For  full  particulars  on  the 
history  and  policy  of  quarantines,  see  the  Com.  Diet. 

QUA'KK  IMPED  IT.  In  Law.  a  writ  lying  for  one 
who  has  a  right  of  advowson  against  a  person  who 
hinders  or  disturbs  htm  in  his  right  by  presenting  a 
clerk  when  the  church  Is  void. 

QUART.  A  measure  of  capacity,  being  the  fourth 
part  of  a  gallon.   See  Measures. 

QUA'RTAN.    (Lat.  quartus.  fourth.)   A  species  of 

or    ""ch     —» *«* 

QUARTA'TION.  In  Metallurgy,  the  separation  of 
silver  from  gold  by  means  of  nitric  acid.  To  extract  tho 
whole  of  tho  silver  from  gold  by  the  action  of  nitric  acid, 
it  is  necessary  that  there  should  be  at  least  three  part* 
of  silver  to  one  of  gold,  otherwise  the  gold  protects  the 
sliver  from  the  action  of  the  acid  ;  so  that,  in  thus  separating 
these  precious  metals,  it  is  customary,  where  gold  greatly 
predominates,  to  add  silver  till  it  constitutes  at  least 
three  fourths  of  the  alloy. 

QUA'RTER.  The  fourth  part  of  any  thing.  At  a 
term  of  weight,  it  denotes  the  fourth  of  a  hundred  weight, 
or  2*  pounds  ;  as  a  dry  measure,  it  signifies  the  fourth  of 
a  chaldron. 

Quarter.  The  after  part  of  tho  ship's  side.  On  the 
quarter,  implies  the  bearing  or  position  of  an  object  seen 
between  aft  and  abeam. 

QUARTER  DAYS.  The  days  usually  regarded  in 
England  and  most  Continental  countries  (but  not  in  Scot- 
land) as  beginning  the  four  quarters  of  the  year.  They 
are.  1.  Lady  Day  (2Mh  of  March)  :  2.  Midsummer  Day 
(June  24th i;  3.  Michaelmas  Day  (Sept.  2Mb);  and,  4. 
Christmas  Day  (Dec. 2Sth). 

QUARTER  DECK.  The  portion  of  the  uppermost 
deck  of  a  nhip  lM-tw«.n  tho  main  and  raisen  masts.  This 
^^"r^ic"  in  men-of-war. 


QUEEN. 

QUA'RTERING.  In  Heraldry,  the  division  of  s 
shield  by  two  lines,  fess-wise  and  pale-wise,  meeting  is 
the  centre  of  the  shield.  In  marshalling,  whenever  a 
husband  can  place  his  wife's  arms  on  an  escutcheon  of 
pretence  (see  Escutcheon),  the  children  may  bear  tl*a 
quarterly,  with  their  own :  whence  ari*e*  the  great  va- 
riety of  quartering*  in  the  shields  of  some  families. 

QUARTER  MASTER.  In  the  Navy,  a  petty  offirer. 
who,  besides  other  duties  of  superintendence,  corns  the 
shin,  and  attends  to  her  steerage. 

Quarter-master.  In  the  Army,  an  officer  whxr 
business  it  is  to  look  after  the  quarter!  of  the  soMirrs, 
and  attend  to  their  clothing,  bread. 
There  is  a  quarter  master  attached  to 
whether  of  foot,  cavalry,  or 

QUA'RTER  ROUND, 
wus  and  Ovoto. 

QUA'RTERS. 
of  i 


of  a 


ship's 


they  are 
or  by  the  boatswain's  pipe. 

QUARTERS  and  QUARTERING.  (Fr. 
In  Architecture,  the  upright  posts  In  partitions  to  whwh 
the  laths  are  nailed.  Quarters  are  either  single  or  doubW- : 
the  former  being  sawn  stuff  two  inches  thick,  and  u«x 
inches  broad  ;  the  latter  usually  sawn  to  a  scantling  fair 
Inches  square,  or  four  inches  by  a  less  width.  No  quarter* 
should  ever  be  more  than  fourteen  inches  apart.  Uw- 
tering  is  a  term  properly  applied  only  to  an  assent**?* 
of  quarters,  though  it  is  not  unfrequently  used  to  dcnj<< 
the  quarters  themselves. 

QU'ARTER  SESSIONS  OF  THE  PEACE.  In 
I  .aw,  a  court  held  by  two  justices  at  least,  one  of  mho  i 
must  be  of  the  quorum,  quarterly,  in  every  counti ; 
having  a  jurisdiction  originally  in  matters  touching  uV 
b reach  of  the  peace  only,  but  since  extended  by  *ar»>u> 
statutes.  (See  Justices  op  the  Peace.)  Quarter  se»»»^< 
In  boroughs,  since  the  Municipal  Corporation  Act,  are 
held  by  the  recorders, 

QUARTER  STAFF.  A  weapon  of  defence ;  so  rslM 
from  the  manner  of  using  it,  one  hand  being  placed  to  t'x 
middle,  and  the  other  equally  between  I 
QUA'RTETT.    A  piece  of  music 
voices  or  four  Instruments.    Of  the 


brated  are  arranged  for  two  violins,  —  a 
a  violoncello  ;  and  many  of  the  most  dl 
posers,  among  whom  we  may  ment" 
Beethoven,  Romberg,  Spohr,  Ries, 


not  disdained  to  devote  their  talents 
composition.    The  term  quartett, 
piece  in  four  parts,  is 
mental  pieces. 

QUA'RTILE  A'SPECT,  in  Astrology,  denotes  I be 
aspect  or  appearance  of  two  planets,  whose  positions  are 
at  a  distance  of  90°  on  the  zodiac. 

QUA'RTINE.  The  fourth  envelope  or  the  vcgetalJ* 
ovulum,  beginning  to  count  from  the  outside- 

QUARTO.  A  name  given  to  books  com  |»o*ed  of  die  <<• 
of  paper  folded  Into  four  leavi  »     It  is  abbr.  \  i ,»...'.  it-. 

QUARTODECIMA'N'TES.  In  Church  Huton.tb.-e 
who  imitated  the  Jetrt  In  celebrating  Easter  on  the  I  Its 
day  pf  the  paschal  moon.  Instead  of  the  Sunday  next  fol- 
lowing, were  so  called,  after  they  had  been  excomn»<i- 
nicated  as  heretics  by  the  councils  of  Nice,  Constaitthw- 
pie.  and  Ephesus.   See  Easter. 

QUARTZ.  A  German  term,  now  universally  adopted 
in  scientific  language,  and  commonly  applied  in  mine- 
ralogy to  the  purer  varieties  of  silica,  especially  to  n*t 
crystal. 

QUASIMO'DO.  In  the  Roman  Catholic  Calendar, 
the  first  Sunday  nfter  Easter  ;  so  called  because  the  lutrvtt 
for  that  day  begins  with  the  words  "  Quasi  rondo  tyviu 
infantes."  (1  Pet.  ii.  I  )  It  is  also  called  Dominica  n 
albls,  as  being  the  day  on  which  those  who  had  been 
baptised  on  Easter  Sunday  deposited  their  white  robri  in 
the  sacristy. 

QUA'SSIA.  The  wood  of  the  Quassia  fieri**,  or 
amaru ;  a  native  of  South  America,  and  some  of  tbe 
West  Indian  Islands.  It  yields  an  intensely  bitter  (illu- 
sion, which  may  be  made  with  one  drachm  of  tbe  shav- 
ings of  quassia  to  a  pint  of  boiling  water:  of  this  a 
wine-glass-full  may  be  taken  twice  a  day,  with  or  without 
other  additions,  as  a  tonic.  It  is  a  good  vehicle  for  most 
of  the  metallic  salts,  which  are  not  decomposed  by  it.  s« 
by  many  other  bitter  vegetable  Infusions.  A  strong  in- 
fusion of  quassia,  sweetened  with  brown  sugar,  is  a  safe 
and  efTective  poison  for  flies. 

QUATRAI'N.  ( Ital.  quattrino  )  In  Poetry,  a  piece 
confuting  of  four  verses,  the  rhymes  usually  alternate  . 
sometimes  also,  especially  in  French  poetry,  Intermixe-I, 
the  first  and  fourth,  second  and  third,  rhyming  together 

QUA'VER.  (Sax.panan.)  In  Music,  a  character,  f. 
whose  measure  it  equal  to  half  a  crotchet,  or  one  eighth 
of  a  semibreve. 

QUEEN.  (Anglo-Sax.  cwen,  wife.)  I.  A  fctn.de 
sovereign ;  entitled  queen  regnant,  or  queen  regent. 
She  has,  In  Great  Britain,  the  same  power,  prerogatives, 
&c,  at  a  king,  which  U  expressly  declared  by  slat.  I  M«r. 
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QUEEN  POST. 

i.  st.  3.  r.  I.  In  France,  where  females  tin  nnt  surreed 
in  the  throne,  the  title  queen  regent  hat  been  given  to 
the  mothers  of  king*  holding  sovereign  authority,  or  a 
portion  of  it,  during  the  minority  of  their  son*  ;  as 
Catherine  de  Mcdicls  in  the  reign  qf  Francis  II. ;  Mary 
do  Medtcis.  in  that  of  Louis  XIII. 

2.  Queen  Consort.  The  wife  of  a  king.  Her  rights 
and  dignities  (in  England,  as  well  as  most  other  countries) 
appear  to  be  similar  in  many  respects  to  those  of  the 
*•  Augusta,"  or  Piissima  regina  conjux  divi  in  peratoris, 
in  imperial  Rome.  The  F.nglish  queen,  like  the  Roman 
empress,  is  capable  of  receiving  a  grant  from  her  hus- 
band, or  making  one  to  him  ;  therein  d  tiering  from  all 
other  wives.  She  can  also  purchase  ami  convey  land. 
Ac,  without  his  concurrence;  and  me  ami  he  sued 
alone  :  in  short,  she  Is  looked  upon  in  all  legal  proceed- 
ing* as  a  feme  sole.  But,  except  w  here  she  enjoys  spe- 
cific exemptions,  she  is  only  on  a  footing  with"  other 
subjects  ;  and  this  also  is  according  to  the  ltnman  maxim. 
-  Augusta  legions  soluta  non  est."  By  the  Statute  of 
Treasons,  15  Ed.  3.,  to  compass  or  imagine  the  death  of 
the  king's  "  companion."  and  also  to  violate  and  defile 
her.  is  treason.  The  queen.  If  accused  of  treason  her- 
self. Is  triod  by  the  peers  of  parliament ;  as  Ann  Boleyn  In 
2H  Hen.  H.  The  consort  of  George  IV.  was  proceeded 
■gainst  by  the  method  of  a  bill  of  pains  and  penalties. 
'J" een-goid  was  a  duty  amounting  to  one  full  tenth  of 
the  value  of  fines.  Ac.  on  grants  by  the  crown,  anciently 
due  to  tho  queer. ;  which  Charles  I.  purchased  of  his 
consort  Henrietta,  in  IG3\  for  10,OC(V.,  hut  which  was 
not  revived  after  the  restoration.  The  queen  consort 
has  a  separate  household,  consisting  of  six  ladies  of  the 
bed-chamber,  a  chamberlain,  vice-chamberlain,  mistress 
of  the  robes,  master  of  the  horse,  and  three  equerries, 
attorney  and  solicitor  general,  Ac 

3.  Quern  Dowager.  The  widow  of  a  deceased  king. 
She  continues  to  enjoy  most  of  the  privileges  which  be- 
longed to  her  as  queen  consort  Nor  did  she,  in  ancient 
times,  lose  her  dignity  on  remarriage;  for  Catherine, 
queen  dowager  of  Henry  V.,  after  she  had  married  Owen 
Tudor,  maintained  an  action  by  the  name  of  Catherine 
Queen  of  England.    But  it  is  held  that  no  man  can 


a  queen  dowager  without  special  licence  from  Ihe  king, 
on  pain  or  forfeiture  of  lands  and  goo.ls,  according  to  an 
act  of  6  II.  G.,  which,  however,  is  not  printed  amonu  th.^ 
statutes.    The  revenue  of  a  queen  dowager  Is  settled  by 
By  1  A- a  W.  4.  c.  11.  his  late  majesty  was  ero- 
to  settle  lOO.OOW.  per  annum  on  his  queen,  to 
at  his  decease. 
4.  (fru-cn  Mother.    A  queen  dowager  w  ho  is  also  mo- 
ther of  the  reigning  sovereign. 

QUEEN  POST.  In  Architecture,  an  upright  post  in 
a  roof  for  suspending  the  beam  when  the  principal  rafters 
do  not  meet-in  the  ridge.    Set*  Moor. 

QUE'RCITKON  BARK.  The  bark  of  the  Querent 
n'X"'.  or  American  oak  ;  it  is  a  highly  valuable  dye  stuff, 
ami  Is  used  in  the  production  of  some  of  the  n  .<  >•  t  durable 
yellows. 

QUE'RCCS.  (Lat.)  This  Is  the  most  important 
genus  (>f  trees  found  in  the  cold  countries  of  the  world, 
on  account  of  its  producing  the  various  kind*  of  tim- 
ber calUni  oak.  Tne  species  are  not,  however,  confined 
to  Furope,  or  similar  latitudes,  but  occur  abundantly 
in  the  equinoctial  parts  of  Atia  and  America  ;  they 
have  not.  however,  been  found  south  of  the  equator. 
It  is  usually  recognised  by  the  cup  in  which  the  acorn 
is  seated ;  but  in  some  tropical  species  the  acorn  is  so 
small  as  to  be  buried  in  the  cup.  w  hen  the  fruit  nearly 
resembles  that  of  the  chestnut  (Cattanen).  The  valu- 
able otik  of  Great  Britain  is  obtained  from  two  native 


the  one  Q.  peduneu/ata,  the  long-stalked  or 
white  oak  ;  the  other  Q.  setsilitiora,  the  sessile-fruited  or 
red  oak.  A  prejudice  has  arisen  against  the  timber  of 
the  latter,  which,  however,  appears  to  be  unfounded,  as 
it  is  found  to  be  in  point  of  strength  and  durability  fully 
equal  to  the  other.  Oak  timber,  however,  is  affected 
♦cry  much  by  soil  and  climate  ;  and  hence  we' have  oak 
of  bad  quality  from  both  our  native  specie*.  What  is 
called  wainscot  oak  is  probably  the  timber  of  Q.  seuili- 
flora,  grown  rapidly  in  the  dense  forests  of  Hungary  ;  hy 
some  persons,  however,  it  is  supposed  to  be  furnished  by 
an  oriental  species  called  Q.  crrrii,  or  the  mossy-euppecf. 
The  Earn /tit  of  Virgil,  whose  acorns  were  eatable,  appears 
to  have  been  a  sweet-fruited  variety  of  Q.  tetuhjtora. 
Besides  the  species  already  mentioned,  the  Querent  ilex, 
or  European  oak,  the  Q.  tuber,  or  cork  tree,  whose  hark 
Is  in  such  extensive  use,  and  the  Q.  hallo/a,  or  Spanish 
ilex,  whose  acorns  are  sweet  and  eatable,  are  the  more 
important  species.  Those  from  North  America,  although 
fine  trees,  are  inferior  to  the  oaks  of  England  as  regards 
their  timber,  and  require  hotter  summers  than  we  have 
in  those  islands.  Oak  galls  are  produced  upon  Q.  >n- 
feetoria.  In  the  Levant,  by  the  puncture  of  a  cynlps.  The 
species  are  excessively  confused  by  botanists ;  but  a  full 
popular  account  of  this  genus  will  bs  found  in  Loudon's 
Arboretum  Rritannieum.  For  a  few  popular  details,  see 
■lso  the  article  Oak,  in  this  w  ork. 
It-.'.* 


QUESTION. 

QUESTION.  The  application  of  torture  to  prisoners 
under  criminal  accusation,  according  to  the  law  of  Franco 
before  the  Revolution.  The  question  was  of  two  kinds  : 
one.  where  strong  evidence,  but  insufficient  of  itself  to 
justify  a  condemnation  to  death,  existed  against  aprisoner 
OB  a  capital  charge ;  he  might  then  be  subjected  to  tor- 
ture to  produce  confession.  This  was  termed  the  ques- 
tion preparatoiro.  It  was  abolished  by  an  ordinance  of 
Louis  XVI.  in  l?H0.  The  other,  termed  question  prea- 
lable 'or  definitive,  was  applied  to  the  prisoner  w  hen  con- 
victed of  a  capital  offence,  in  order  to  make  him  discover 
supposed  accomplices.  It  was  abolished  by  the  National 
Assembly.  The  preparatory  question  was  also  of  two 
sorts :  —one.  avrc  reserve  de  preuves.  in  which  case,  if  the 
criminal  did  not  confess  under  the  torture,  the  other 
evidence  was  considered  as  still  subsisting  against  him, 
so  as  to  Justify  his  condemnation  to  some  lighter  punish- 
ment ;  the  other,  sans  reserve  do  preuves,  in  which  case. 
If  he  persisted  In  bis  denial,  he  was  acquitted  altogether. 
It  was  at  the  option  of  the  judges,  according  to  their 
opinion  of  the  amount  of  evidence,  to  decide  to  which  of 
these  questions  the  accused  should  be  subjected.  The 
modes  of  torture  applied  varied  in  France,  being  fixed 
by  the  several  parliaments  within  their  separate  juris- 
dictions. Those  iu  common  use  at  Paris  were.— the  ques- 
tion by  water,  which  consisted  ih  stretching  the  limns  of 
the  sufferer  on  a  board  by  means  of  screws,  and  forcing 
him  to  swallow  large  quantities  of  water  ;  and  the  boots, 
in  which  his  legs  were  inclosed  in  wooden  cases,  the 
whole  tightly  compressed  with  ropes,  and  wedges  driven 
with  a  mallet  between  the  two  cases.  The  question 
varied  in  degree,  being  ordinary  or  extraordinary,  at  (ho 
discretion  of  the  judges.  Children  and  adolescents,  old 
men.  and  women  with  child,  were  excepted  from  torture 
by  the  French  law.  And,  by  an  ordonuancc  of  1070,  tho 
second  application  of  the  question  was  forbidden  in  all 
cases. 

Torture  hr.s  been  applied,  as  a  mode  of  extorting  con- 
fession. In  all  countries  into  which  the  principles  of  tho 
civil  law  have  been  Imported  ;  although  the  barbarity 
and  uncertainty  of  the  practice  were  remarked  upon  even 
in  the  best  times  of  Roman  jurisprudence.  The  observ- 
ations of  Cicero  on  the  subject  are  well  known  ;  and 
Ulpian.  the  greatest  authority  on  the  civil  law,  speaks 
,    n™r«.  directly.   "  lie*  est  fr.igilis  et  prriculosi  (the 


torture),  et  qua?  veritatem  fallit :  nam  pi.  rique  patientlA 
sivc  duritia  tormentorem  ita  et  tormenta  contemnunt.  ut 
exprimi  els  Veritas  nullo  modo  possit  ;  alii  tantA  sunt 
impatlcntia  ut  cuiclvU  mentiri  ouam  patl  mallent."  It 
is.  however,  an  important  remaik,  that  as,  by  the  strict 
principle  s  of  jurisprudence,  the  torture  was  only  applied 
In  cases  w  here  there  already  existed  a  mas*  i  f  evidrnce 
against  the  prisoner,  sufficient.  In  ordinary  judgment,  to 
warrant  his  condemnation.  It  did  in  fact  afford  him  an 
additional  chance  of  escape  ;  and  that,  however  great  its 
absurdity  on  every  supposition,  its  barbarity  rather  arose 
from  its  liability  to  abuse  than  Its  legitimate  Infliction. 

The  practice  of  judicial  torture  was  not  a  part  of  the 
common  law  of  England,  except  in  one  particular  case. 
'Ihe  rack  is  said  to  have  been  first  introduced  into  this 
coontry  by  the  dukes  of  Fxcter  and  Suffolk,  in  the  mi- 
nority of  Henry  VI.  ;  at  all  events,  it  was  then  first 
made  a  common  engine  of  discovery  in  state  matters.  It 
was  used,  on  warrant  from  the  privy  council,  on  prisoners 
in  the  Tower  of  London  for  a  long  period  afterwards,  and 
more  e<pecially  in  the  reign  of  Elizabeth,  to  cnorro 
confessions  or  accusation  of  accomplices  from  recu»ant 
priests,  ami  others  suspected  of  being  engaged  in  trea- 
sonable plots  against  her.  It  was  probably  emp  loyed  in 
the  examination  of  Guy  Fawkes,  after  the  detection  of 
the  Gunpowder  Plot ;  as  has  been  conjectured,  among 
other  reasons,  from  the  feeble  and  trembling  hand  In 
w  hich  the  signature  of  that  criminal  to  his  last  confession 
is  written,  when  ccmpared  with  that  in  which  he  sub- 
scribed his  former  declarations.  On  the  trial  of  Felton 
for  the  assassination  of  Villlers,  duke  of  Buckingham, 
the  judges  were  consulted  by  the  privy  council  as  to  tho 
lawfulness  of  the  Infliction  of  torture  ;  and  on  their  as- 
serting it  to  be  illegal,  it  was  not  applied  .  there  is.  how 


ever,  reason  to  suppose  that  it  was  u«ed  at  least  in  one 

In  the 
on  Torture,  I H37 . ) 


subsequent  case 


reign  of  Charles  I.    (See  Jardine 


The  exception  to  which  allution  has  been  made,  by 
which  torture  was  In  one  case  recognized  by  the  common 
law.  Is  the  celebrated  Peine  Forte  et  Dure.  It  has.  In- 
deed, been  said,  and  was  asserted  by  the  judges  in  S  Hen. 
4.,  that  this  infliction  was  only  introduced  in  consequence 
of  the  first  statute  of  Westminster;  but  it  is  at  least 
highly  prohable  that  before  that  period,  persons  refusing 
to  plead  were  subjected  to  imprisonment  and  ill-treat- 
ment to  Induce  them  to  do  so.  Alter  that  statute,  the 
judgment  appears  only  to  have  been  to  strait  and  severe 
confinement;  nor  was  It  until  the  reign  of  Hen.  4.  that 
its  horrible  character  seems  to  have  been  fully  deter- 
mined by  law.  After  that  time,  the  prisoner  was  re- 
minded to  the  place  from  whence  he  came,  laid  on  tho 
a  dark  roor 


ground  In 


,  and  "as  many  weights  as  he  can 
3  T 
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QUICKLIME. 

b  ■  ir ,  and  more,"  Uld  upon  him ;  with  no  sustenance 
except  a  morsel  of  the  wont  bread  and  a  draught  of  the 
worst  »  ater ,  on  alternate  days  ;  and  so  to  remain  until  he 
pleaded  or  died  ;  which  alternative,  according  to  the 
later  practice,  was  soon  decided,  as  the  weights  laid  on 
were  sufficient  to  cause  speedy  dentil.  The  peine  forte 
et  dure  was  not  unfrequently  put  in  practice  until  the 
beginning  of  the  last  century  ;  and  as  late  as  the  com- 
mencement of  the  reign  or  George  III.  the  enforcing 
prisoners  to  plead  by  squeezing  their  thumbs,  and  other 
modes  of  torture,  was  a  common  Old  Bailey  practice.  By 
12  Q.  3.  c.  3".  any  person  standing  mute,  or  not  an* 
directly  to  the  arraignment.  Incurred  conviction. 

QU  I'CKLIMR.    Pure  or  caustic  1 

Ql  PCKSILVER.   &W  M.acirnY. 

QU'IETlSM.  A  name  generally  applied  to  the  opi- 
nions  of  enthusiasts,  who  conceive  the  great  object  of  rell- 
ginn  to  be  the  absorption  of  all  human  sentiments  and 
passions  Into  devout  contemplation  and  love  of  God. 
This  Idea  has  found  Its  admirers  and  encomiasts  In  all 
ages.  A  sect  called  by  this  name  (in  Greek,  Hesychast.-e) 
existed  among  the  religions  of  Mount  Atbos ;  and  in 
the  17th  century  it  was  given  in  France  to  a  peculiar 
class  of  devout  persons  with  a  tendency  towards  a  higher 
spiritual  devotion,  which  seems  to  have  arisen.  In  great 
measure,  out  of  a  natural  opposition  to  the  hierarchal 
coldue**  and  positive  morality  of  Human  Catholic  religion 
at  that  time,  especially  under  the  influence  of  the  Jesuits. 
A  Sptnith  priest.  Motions,  published  at  Rome  a  work 
entitled  The  Spiritual  Guide  (In75),  of  which  the  ardent 
language  attracted  a  multitude  of  partisans.  Its  leading 
feature  was  the  description  of  the  happiness  of  a  soul  re- 
posing in  perfect  quiet  oa  God,  so  as  to  become  conscious 


QUIRIKU& 

ation.  It  is  dissolved  In  dilute  sulphuric  acid,  and  the 
sulphate  of  quinine,  or  quinia,  crystallites  from  its  concen- 
trated solution  in  fine  silky  prisms,  which  efllorewc*  on 
exposure  to  air.  Sulphateof  quintals  difficultly  soluble  in 
water,  and  intensely  bitter.  It  is  administered  as  a  toaac 
and  febrifuge  in  doses  of  from  one  to  five  or  six  grain*. 

QUINQUAGR'SIMA  SUNDAY,  in  the  Calendar, 
is  the  seventh  Sunday  before  Easter,  and  consequently 
about  the  fiftieth  day  before  that  festival ;  whence  the 
origin  of  the  term. 

QUINQUA'TRUS.  In  Roman  Classical  Antiquities, 
the  feast  of  Minerva,  which  began  on  the  14th  of  the  Kal. 
of  April,  and  lasted  five  day*.  It  i* 
well-known  attributes  of  the  goddess  that  Ji 
this  the  season  In  which  her  youthful  vota 


Eloqulum  el  funarn  DmoxhoiB  et  C  ~nvnt% 
Inci|4t  opiate,  «  tutU  Cjulnquauitnu  optat- 

QUINQUENNA'LIA.  or  LUDI  QUIKQUEV- 
NALES.  In  Classical  Antiquity,  public  game*  cele- 
brated every  five  years.  They  were  instituted  by  the 
emperors  in  commemoration  of  different  events  of  their 
reflective  reigns.  Medals  struck  on  these  occasions  have 
been  discovered,  tearing  the  date  of  the  reign  of  Fost- 
humus. 

QUINQUERE'MIS.  (Lat.  nulnque.jftv,  and  remus. 
an  oar  :  In  Greek,  mnie%t . )  The  iume  of  a  class  of  Ro- 
man war  ships  which  were  rowed  by  five  banks  of  oars, 
whence  the  name  is  derived.  The  substitution  of  the 
qulnqueieme  for  the  trireme,  as  the  ordinary  war  ve> wJ, 
gradually  took  place  in  the  course  of  the  fourth  rratury 
before  Christ :  In  the  interval  between  the  Peloponnesian 
of  1 1  is  pretence  only,  and  untroubled  by  external  things.  I  and  first  Punic  wars.  The  number  of  vessels  of  this  Large 


He  even  advanced  so  far  as  to  maintain  that  the  soul  in 
Its  highest  state  of  perfection  is  removed  even  beyond  the 
contemplation  of  God  himself,  and  is  solely  occupied  In 
the  passive  reception  or  divine  influences.  The  work  of 
Molinos  was  afterwards  condemned  on  the  application  of 
the  Jesuits.  Akin  to  the  ideas  of  Molinos  seem  to  have 
been  those  of  the  French  Quietists,  of 
la  Motte  Gsjyon  and  Fenelon  are  the 
names  The  former  was  at  one  time  ti 
on  account  of  some  strange  delusions  which  led  her  to 
represent  herself  (unless  she  was  calumniated)  as  the  mys- 
tical woman  of  the  Apocalypse  ;  at  another,  she  was  ad- 
mitted to  the  intimacy  of  Madame  de  Maintenon,  and  high 
in  court  favour.  Fenelon  praised  ber  in  his  treatise  Sur 
lu  1'ie  tniirieure  ( Ifl9l ),  In  which  many  of  the  most  dan- 
gerous tenets  of  Quietism  were  contained.  The  writings 
of  the  latter  upon  this  subject  were  finally  condemned  by 
Innocent  XII  ;  aud  the  example  of  the  archbishop  in  sub- 
mitting to  the  decision,  and  declaring  himself  satisfied 
and  convinced  by  the  opinion  of  the  church,  has  been 
dwelt  on  by  pious  writers  as  a  signal  triumph  of  a 
truly  religious  mind.  The  dissolute  conduct  of  some 
hypocritical  priests,  under  the  pretence  of  inculcating  the 
tenets  and  practice  of  Quietism,  brought  it  eventually 
Into  disrepute  more  than  the  repeated  condemnations  of 
the.  head  of  the  Roman  Catholic  church. 

QUI'SCUNX.  The  Latin  term  properly  for  that  dis- 
position of  Arc  objects  In  which  they  are  made  to  occupy 
th  •  four  corners  and  point  of  intersection  of  the  diagonals 
of  a  square  ;  liut  the  word  i*  extended  to  any  number  of 
things  so  arranged  in  lines  that  the  mum  tiers  of  each  suc- 
ceeding line  stand  behind  the  spaces  between  those  of  the 
preceding  one.  Troops  were  frequently  drawn  up  in 
this  order;  which  was  also  a  favourite  arrangement  for 


n  one  side  of  {be  throat, 
ed  by  febrile  symptom*, 
ially  as  the  tumefaction 
sness  and  anxiety,  an  1 
lowing  even  liquids,  and 
*t  lata!  by  producing 


the 


QUINDE'CAGON.  In  Geometry,  a  plane  figure 
bounded  by  fifteen  sides.  The  regular  quindecagon  is 
inscribable  in  a  circle  by  elementary  geometry,  (huelid, 
Book  iv.) 

QUINDECF.'MVIRI.  Roman  magistrates,  whose 
duty  it  was  to  take  care  of  the  Sibylline  books,  and  con- 
sult them  on  critical  occasions  when  the  senate  decmrd 
thcr  advice  necessary.  They  were  exempted  from  the 
privilege  or  serving  In  the  army,  and  from  other  otttces 
in  the  city  ;  and  their  priesthood,  which  was  probably  in 
serv  ee  of  Apollo,  lasted  for  life.  Their  number,  as  their 
n«me  imports,  was  fifteen  by  Sylla's  appointment ;  but 
originally  they  had  been  ten,  an  equal  number  being 
elected  from  patricians  and  plebeians  ;  and  by  Julius 
Csrsar  they  were  raised  to  sixteen. 

QUMNlA.or  Ql'IKINE.  An  alkaline  base  obtained 
from  yellow  bark ;  thtCinfhona  cord'Jittia.  This  sub*tance, 
combined  with  sulphuric  acid,  forms  the  mlphate  qf  quinia, 
which  Is  now  so  extensively  used  as  a  medicine,  and  as  a 
substitute  for  the  various  forms  of  Peruvian  bark.  To 
obtain  quinia,  bruised  yellow  bark  is  boiled  In  repeated 
portions  of  water,  acidulated  by  sulphuric  acid,  till  all  its 
soluble  matters  arc  extracted  ;  a  little  excess  of  quicklime 
is  then  added  to  the  strained  decoction,  and  the  precini 
which  is  lormed  is  collected,  washed,  and  rarenillv 
1;  it  Is  then  digested  In  alcohol,  which  takes  up  die 
which  it  may  be  obtained  in  the  form 
1  careful 


I r vapor 


lie 


class  employed  in  the  latter  is  perfectly  surprising  Ar 
cording  to  Polybius,  the  Romans  lost  700  In  the  course  U 
it ;  the  Carthaginians  500.  In  a.u.c.49*  (the  year  in  which 
Regulus  was  sent  to  Africa)  the  Romans  had  330.  the 
Carthaginians  350:  each  quinquereme  of  the  former  na- 
tion carried  300  rowers  and  120  soldiers,  in  all 
men  ;  the  Carthaginians,  according  to  the  sa 
nutation,  amounted  to  Isn.OOO:  numbers  which 
scarcely  credible,  were  they  not  given  by  so 
author.   See  Trireme,  Gailsy. 

QUIN'QUINA.  Peruvian  bark-  The  bark  of  various 
species  of  Cinchona,  which  see. 

QUI'NSEY.  (Fr.  squlnance.)  Inflammation  of  the  ton- 
sils. This  Is  common  inflammatory  sore-  throat:  it  is  not 
infectious.  It  begins  with  pain  < 
and  swelling  of  the  tonsil,  attcne 
which  sometimes  run  high,  espe< 
advances  ;  there  is  great  resile 
often  the  utmost  difficulty  of  swa 
of  breathing.   The  disease  has  t 

suffocation,  but  it  generally  terminates  in  resolution,  or 
suppuration  :  in  the  tatter  case  the  abscess  breaks,  arid  a 
good  deal  of  pus  Is  discharged,  and  the  patient  is  at  once 
relieved  of  all  his  urgent  symptoms  ;  but  it  occasionally 
happens  that  the  other  side  of  the  throat  become*  aflected, 
and  goes  through  the  same  stages. 

QUI 'NT  A  IN.  An  ancient  pastime,  in  which  a 
erected,  with  a  cross-piece  turning  upon  a 
top  of  it.  to  one  end  of  which  a  sand-bag  i 
and  at  the  other  a  board  was  fixed.  The 
In  riding  or  tilting  against  the  board  * 
passing  without  being  struck  behind  by 

QUINTAL.   An  old  denomination  of 
the  same  with  the  hundred  weight,  or  equal  to  1 1 

QUINTESSENCE.  A  term  applied  by  the  older  che- 
mists to  alcoholic  tinctures  or  essences,  made  by  diges- 
tion at  common  temperatures  or  In  the  sun's  beat. 

QUI'NTILE.  In  Astrology,  an  aspect  of  two  planets 
distant  from  each  ether  the  5th  of  the  sod  lac.  or  73°. 

QUI'NTILIANS.  A  sect  of  ancient  heretics ;  so  called 
from  Quintilla,  their  founder  and  leader.  Their  chief 
peculiarities  consisted  in  attributing  extraordinary  gifts 
to  Eve  for  having  eaten  of  the  tree  of  knowledge,  and  io 
admitting  women  to  the  sacerdotal  and  episcopal  noire 

QUI'NTINE.  (Lat  quintus.)  A  name  given  in  botany 
to  the  fifth  or  innermost  envelop  of  the  vegetable  ovultun. 
the  most  external  being  the  first  or  primine. 

QUI'NTUPLE.  In  Music,  a  species  of  time,  now 
seldom  used,  containing  five  crotchets  In  a  bar. 

QUINZA1NE.  In  Chronology,  the  fourteenth  day  after 
•  feast  day,  or  the  fifteenth,  if  thc^flay  of  the  feast  be  in- 
cluded. But  a  different  rule  seems  to  have  prevailed  on 
the  Continent.  (See  Sir  H.  Xtcoiaj'i  Chronodog*  ,/ 
Hitt„ru,  p.  105.) 

QUI  PRO  QUO,  or  QUID  PRO  QUO.    (Lat.  erne 
for  another.)    A  conventional  term  borrowed  from  the 
French,  who  use  It  in  the  sense  of  an  error  committed  by 
mistaking  one  t'dng  or  person  for  another  ;  especially  a 
verbal  ambiguity. 

QUIRPNUS.    An  Italian  warlike  drv 
by  some  to  be  the  same  as  Mar* 
deified  Romulus  they  railed  him  by  this 
fi 
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QUI  UK. 

a  piece  of  ground  cut  off 


In  Architecture,  one 
in  the  form  of  a  conic 


QUIRK.    In  Architectur* 
from  a  square  plot. 

QUIRKED  MOULDING, 
whose  convexity  U 
section . 

QUI  TAM.  (Lat.  who  as  well  )  In  Law,  a  penal  action, 
in  which  half  the  penalty  is  given  to  tho  crown  and  the 
rest  to  the  informer.  The  plaintiff  describes  him  as  A.  B. 
**  qui  tarn  pro  domino  rege  quam  pro  so  ipso,"—  who  sues 
as  well  for  the  king  as  himself. 

QUIT  RENT.  (Lat.  quietus  redd  it  us.)  In  Law.  a 
small  rent  payable  by  tenants  of  manors  in  token  of  sub- 
jection.   SrT  ReWT. 

QUO*DLIBKT.    (Lat.  vhat  you  please.)    In  the 
of  the  schoolmen,  questions  011  genera)  sub- 
of  their  Inquiries  were  termed 
or  miscellaneous.  In  French  the 
or  quolibet.  is  retaiued,  in  the  sense  of 
slight  jeu  dVsprlt,  pun,  Ac.   What  Is  termed  in  music 
a  *'  pot  pour  1  i"  was  also  called  in  Germany  a  quodlibet. 

QUOIN.  (Fr.  com.)  In  Architecture,  the  corner  or 
internal  and  external  angle  of  a  building,  or  of  any  part 
of  a  building. 

QdoOL  In  Artillery,  a  loose  wedge  of  wood  put  be- 
low the  breech  of  a  cannon,  for  the  purpose  of  adjusting 
its  elevation. 

QUO' RUM.  A  term  derived  from  the  words  used  in 
the  I  at  in  form  of  the  commission  issued  to  justices  of 
the  peace;  in  which  the  expression  occurred,  "quorum 
unum  A.  B.  esse  voluraus,"  — "  of  whom  we  will  tnat 
A .  B.  be  one ;"  thus  rendering  it  necessary  that  certain  in- 
dividuals (said  to  be  of  the  quorum)  should  be  present 
at  the  transaction  of  business.  Hence  when  in  an  as- 
cominittees,  Ac.  it  is  necessary  that  a  certain 
should  be  present  to  give  validity  to  its  acts, 
iber  is  generally  said  to  constitute  a  quorum. 
QUOTA.  (Lat.  quot,  how  many.)  That  part  which 
each  member  of  a  society  has  to  contribute  or  receive  in 
making  up  or  dividing  a  certain  sum. 

QUOTI'DIAN.  (Lat.quotldlanus.)  That  form  of  ague 
which  returns  dally. 

QUOTIENT  (Lat.  quoties.  how  often).  In  Arith- 
metic, is  the  result  of  the  operation  of  division  ;  and  may 
be  either  a  magnitude  of  any  denomination,  or  an  abstract 
number.  When  a  magnitude  of  any  kind  is  proposed  to 
be  divided  Into  any  number  of  parts,  and  the  divisor  Is 
consequently  an  abstract  number,  the  quotient  is  of  the 
some  kind  with  the  dividend  or  quantity  proposed  to  be 
divided  ;  but  when  the  dividend  and  divisor  arc  both 
things  of  the  same  denomination,  or  both  magnitudes  of 
any  kind,  the  quotient  is  an  abstract  number,  and  is  the 
ratio  of  the  one  magnitude  to  the  other. 

QUO  WARRANTO.  In  Law,  a  writ,  filed  in  the 
Court  of  King's  Bench  by  the  attorney-general,  or  an 
individual  fn  his  name,  calling  upon  the  person  informed 
against  to  show  by  what  title  he  holds  any  office,  franchise, 
or  liberty.  The  proceedings  on  a  writ  of  quo  warranto 
presenting  many  difficulties,  it  has  been  superseded  in 
modern  times  by  what  is  termed  an  information  in  the 


R. 


RADIANT. 

RACE'MIC  ACID.  (Lat.  racemos,  a  bunch  oj 
grapes.)  An  acid  found,  together  with  the  tartaric  acid. 
In  the  tartar  obtained  from  certain  vineyards  on  the 
Rhine.  It  is  the  paratartaric  acid  of  Bertelins.  It  is 
less  soluble  in  water  than  tartaric  acid,  and  differs  in  the 
form  of  Its  crystals  and  in  its  salts  ;  yet  it  appears  to  be 
isomeric,  and  to  have  the  same  equivalent  with  the  tar- 
taric acid. 

RACHI'LLA.  (Gr.  tmX<t.  a  spine.)  A  branch  of  In- 
florescence ;  the  zlgiag  centre  upon  which  the  florets  are 
arranged  in  the  splkelcts  of  grasses. 

RA'CHIS.  (Gr.  (mVt.)  A  branch  which  proceeds  In 
nearly  a  straight  line  from  the  ba»c  to  the  apex  of  the  in- 

!5nr,'M  .•,«..       ,.  {.I  inf.    H  i,  aU,  ap|  t,  ,!(,.,•  prtlulciof 

the  leaves  of  ferns. 

Raliiis. 
logitt*  to 
lit  rd& . 

RACHITIS.  fGr.fegtr,  the  spine,  the  part  prin- 
cipally affected.)  The  rickets.  A  disease  generally  con- 
fined to  childhood,  known  by  a  large  head,  protruded 
breast  hone,  flattened  ribs,  tumid  belly,  emaciated  limbs, 
and  great  general  debility  ;  the  bones  in  general,  and 
especially  the  spine,  are  variously  distorted  and  deficient 
in  bony  matter :  the  system  occasionally  rallies  from  this 
state  as  growth  advances,  but  there  Is  more  or  less  de- 
formity left.  Tonics,  cold  bathing,  regular  and  proper 
exercise,  very  careful  nursing,  and  occasionally  rhubarb 
and  tonic  aperients,  are  the  principal  remedies;  and  where 
particular  bones  are  inclined  to  bend,  attempts  must  be 
made  to  throw  the  weight  off  them.  This  disease  is  fre- 
quently symptomatic  of  a  scrofulous  state  of  the  glands 
and  viscera;  the  stomach  and  bowels  are  always  greatly 
deranged ;  and  as  there  appears  to  be  a  deficiency  of  the 
hardening  matter  of  the  bones,  various  salts  of  lime,  and 
even  phosphate  ol  lime,  have  been  proeribed:  tl,e  only 
apparent  use  of  some  of  these  remedies  is  to  render  the 
gastric  iuice  less  acrid  and  acid. 
RACK. 


wreak. 


2K.   (Sax.  wr ocean,  to  strain,  torment,  Ac. ;  evi- 
of  the  same  origin  as  the  Germ,  rachen,  Ang.  to 
.)   An  instrument  of  torture  formerly  used  in  Eng. 


R.    One  of 

liquids  or  semivowels.  It  was  called  the  litera 
by  the  latins,  from  some  fancied  resemblance  it  tiears  in 
sound  to  the  snarling  of  a  dog.  At  the  commencement 
of  English  words  derived  from  the  Creek  through  the 
medium  of  the  Latin  r  is  usually  followed  by  h,  to  re- 
present the  force  of  f,  as  in  rhetoric,  rhapsody ;  and  the 
same  observation  applies  to  this  letter  when  it  occurs  in 
the  middle  of  an  English  word  derived  from  a  Greek 
compound,  as  in  diarrtiira.  from  him.  and  ptv.  This  letter 
is  susceptible  of  numerous  interchange*,  more  especially 
In  Latin  ;  for  a  complete  list  of  which  see  the  Penny  t'y. 
c loped ia.  As  an  abbreviation,  R.  among  ourselves  stands 
for  re*  or  regma,  and  In  ancient  times  for  Roma  ;  R.  P. 
for  retpuhltca,  Ac.    In  mediciual  prescriptions,  R. 


land.  According  to  Coke  (who,  however, 
ports  the  storv  on  traditional  authority)  the 
first  Introduced  into  the  Tower  by  the  Duke  of  Exeter, 
constable  of  the  Tower  in  1447  :  and  thence  called  "  the 
Duke  of  Exeter's  daughter."  (3  Inst.  p.  34.)  Stow  e,  in 
bis  Chronicle,  says  that  the  duke's  daughter  herself  in- 
vented it.  The  earliest  mention  of  the  use  of  the  "  rack 
or  brake  "  is  by  Holinshed,  under  the  year  14G7.  But  it 
first  became  common  in  the  reign  of  Henry  VIII.  Under 
that  prince,  the  remaining  Tudors,  James  I.,  and  Charles 
I.,  down  to  1640,  the  rack  was  a  common  implement  of 
torture  for  prisoners  confined  in  the  Tower,  and  in- 
flicted by  the  warrant  of  the  council  or  under  the  sign 
manual.  The  rack  consisted  of  an  oblong  frame  of  wood, 
composed  of  four  beams,  a  little  raited  above  the  ground  ; 
the  sufferer  was  fastened  by  the  hands  and  feet  to  the 
corners,  where  two  cross  beams  joined  the  longer  one*, 
■onetimes  by  small  cords  attached  to  each  finger  and 
toe ;  and  the  cords  were  twisted  by  means  of  rollers,  so 
as  to  raise  him  from  the  ground,  and  stretch  his  body 
with  extreme  violence,  dislocating  the  limbs,  and.  ac- 
cording to  the  Jesuit  writers,  who  have  left  the 
vivid  representations  of  the  sufferings  of  their 
is  under  the  state-persecution  of  Elii 
extending  the  sufferer  "  more  than  a 


for  recipe  or  take. 

RA'BRI.  A  Hebrew  term  for  doctor  or  teacher  ;  the 
termination  being  properly  the  first  pronoun  possessive. 
This  word,  which  Is  frequently  found  in  the  New  Tes- 
tament, is  in  use  at  the  present  day,  the  rabbis  being  the 
expounders  of  the  law,  "and  more  particularly  of  the 
Talmud  or  commentaries  of  later  doctors.  See  Talmud. 
RA'BDOMANCY.  See  Riiaboomancy. 
RACA.  An  ancieut  Syriac  word,  signifying  vanity  or 
folly,  and  pronounced  br  the  Jews  with  certain  gestures 
of  Indignation.    Our  Saviour,  in  using  the  word  (Matt. 

that  whoever  should  apply  this  word 
jy  the 

RACEME.  (Lat. 
Botany.^a  form  of 
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usual  suture  !  "  ( Jenner.  Societas  £• 
&\%oJardtnr  s  Reading  on  the  Use  of  \ 
1837.)  The  Roman  i-quuteus  Is  < 
rack  by  English  writers  ;  but  whether  the  equuleus  was 
something  similar  to  the  English  engine,  or  a  wooden 
horse  (as  the  derivation  of  the  word  implies),  or.  In  short, 
what  was  its  form  and  description,  antiquaries  have  not 
been  able  to  discover.  ( See  among  other  authorities  the 
learned  treatise  of  Magius,  lie  Eouuleo.) 

Rack.  A  railed  convenience  formed  above  the  man- 
ger In  a  stable  for  the  reception  of  the  hay.  It  should  be 
constructed  with  openings  at  the  bottom  for  the  seed  or 
dust  to  pass  through. 

RACK.  In  Machinery,  a  rectilinear  sliding  piece, 
having  teeth  cut  on  its  edge  so  that  they  may  work  with 
those  of  a  wheel  or  pinion  which  drives  or  follows  the 
rack.  The  rack  may  be  regarded  as  a  toothed  wheel 
whose  radius  is  infinite. 

RACK  RF.NT.   See  Rkkt. 

RACO'VIANS.  In  Eccl.  History,  the  Unitari  n«  of 
Poland  are  sometimes  so  called ;  from  Racow,  a  small  city 
of  that  country,  where  Jacobus  a  Slenni,  its  head,  erected 
a  public  seminary  for  their  church  in  1C00.  Here  the 
"  Racovian  Catechism."  originally  composed  by 
and  revised  by  his  most  eminent  followers,  « 
lished.  (  Mosheim.  Eccl.  lint.  cent.  16.  sec. 3.) 
RA'DIANT.    In  Geometry,  a  straight  line  1 

a  given  point,  or  fixed  pole,  about  which  it  Is 
d  to  revolve.    When  set  era!  radiants  forming  a  sys- 


|  tern  are  constrained  to  revolve  in  such  a  manner  that  all 
the  Intersections  except  intone  are  carried  along  given 


igitized  by  Google 


RADIANT  HEAT. 

straight  line*  or  curves  called  directrices,  then  the  re- 
maining interjection  traces  n  curve  whose  equation  is  of 
an  order  which  is  a  certain  determinate  function  of  the 
orders  of  the  several  directrices.  Thus,  if  all  the  inter- 
sections  but  one  lire  carried  along  straight  lines,  the  re- 
maining one  describes  a  conic  section.  The  theory  of 
the  description  of  lines  of  the  second  order  bjr  the  inter- 
section of  radiants  is  given  by  Newton  in  the  Principia; 
and  the  subject  is  treated  more  generally  by  Maclaurtn  in 
hi*  Geometria  Organica,  and  by  some  recent  writers  in 
the  Annates  des  Malhematiques.  See  also  Leslie's  Geo- 
metry of  Curve  Line*  ;  Carnot,  Essai  tur  la  Tktorie  det 
1'ramrer  sales  &c. 

KA'DIANT  HEAT.  When  a  hot  body  is  suspended 
in  the  air,  a  quantity  of  heat  is  emitted  in  all  directions 
by  its  surface,  pasting  off  in  right  lines  like  radii  drawn 
from  the  centre  to  the  circumference  of  a  circle  ;  these 
rays  pass  freely  through  the  air  without  affecting  its  tem- 
perature ;  when  they  impinge  upon  surrounding  bodies, 
they  are  either  reflected,  absorbed,  or  transmitted.  The 
quantity  of  these  rays,  or  of  radiant  heat,  which  is  thus 
emitted,  is  greatly  dependent  upon  the  nature  of  the 
heated  surface  ;  it  is  smallest  from  polished  metallic  sur- 
faces, and  greatest  from  rough  and  unmctallic  surfaces. 
The  radiating  power,  for  instance,  of  polished  silver, 
heated  up  to  212°,  being  =  1,  that  of  a  surface  of  writing 
paper  is  about  =p  P.  Whether  colour  has  or  has  not  any 
effect  upon  this  escape  of  heat  from  surfaces,  is  a  doubt- 
ful question. 

That  this  radiant  heat  is  susceptible  of  reflection,  may 
be  shown  by  holding  a  piece  of  polished  tin  plate  opposite 
a  tire  in  such  a  position  as  admits  the  reflection  of  the 
flame  to  be  seen  in  it,  when  an  impression  of  heat  is  at 
the  same  time  perceived  upon  the  face ;  if  the  surface 
of  the  tin  plate  bo  roughened  or  covered  with  paper, 
scarcely  any  heat  is  then  thrown  off,  but  the  plate  itself 
becomes  hot  In  consequence  of  the  absorption  of  the  rays. 
This  terrestrial  radiant  heat,  especially  when  it  emanates 
from  surfaces  which  are  not  luminous,  as  from  a  flask  of 
hot  water,  for  instance!,  is  to  a  great  extent  arrested  In  its 

firogress  by  a  plate  of  transparent  glass,  in  which  respect 
t  appears  to  be  unlike  tolar  heat,  which  passes  freely 
through  all  transparent  media  ;  but  there  are  some  sub- 
stances which  do  not  thus  impede  Us  progress  ;  among 
them,  a  transparent  plate  of  rock-salt  is  most  remark- 
able, the  rays  proceeding  through  it  with  little  inter- 
ruption ;  such  substances,  therefore,  have  been  termed 
th  1  utophanout  bodies.  (See  Meiloni,  Annates  de  Chun, 
ct  Phys.  vol.liii.) 

K  VDIARIES.  Radiaria,  or  Radiata.  (Lat.  radius.) 
The  name  given  by  Cuvier  to  the  lowest  organised  of  the 
primary  divisions  of  the  animal  kingdom  ;  because  certain 
of  tiie  animals  therein  included  have  a  radiated  form  of  a 
part  or  the  whole  of  their  body,    See  Acuta,  Nkmato- 

NM'RA.  ZoOPIIYTA. 

RADIATING  POINT.  In  Optics,  any  point  from 
which  rays  of  light  proceed. 

KADI A'TION.  (Lat.  radius,  a  ray.)  In  Physics 
and  Meteorology,  the  emission  of  rays  of  light  or  heat 


The  theory  of  the  radiation  an 
which  long  remained  one  of  the 
physical  inquiry,  has 
lat 


Mt  obscure  parU  of 
al  inquiry,  has  been  reduced  by  the  successive 
*  hours  of  Frevost.  Leslie,  Fourier,  Blot,  Laplace,  Pols- 
son,  Meiloni.  Forbes,  and  others  to  a  purely  mathe- 
matical form,  and  thereby  placed  in  the,  same  rank  with 
physical  optics,  with  which,  indeed,  it  has  many  prin- 
ciples in  common. 

The  general  laws  of  the  radiation  of  heat,  which  have 
been  established  by  experiment,  are  the  following :  —  I. 
Like  all  other  emanations.  Its  Intensity,  In  a  vacuum, 
varies  in  the  ratio  of  the  inverse  square  of  the  distance 
from  the  radiating  point.  In  air  and  the  gases,  the  de- 
crease is  a  little  faster  in  consequence  of  a  partial  absorp- 
tion. 2.  The  amount  of  radiation,  or  the  rate  at  which  a 
body  parts  with  its  heat,  is  proportional  to  the  excess  of 
the  temperature  of  the  body  above  that  of  the  medium  in 
which  it  is  placed.  This  principle  was  assumed  by  New- 
ton ;  and  it  follows  from  it  that  If  the  times  of  cooling  be 
taken  in  an  arithmetical  progression,  the  heat  will  decrease 
in  a  geometrical  progression.  The  principle,  however,  is 
found  by  experiment  to  hold  good  only  within  a  certain 
range  of  temperature,  not  exceeding  &0°  of  Fahrenheit. 
At  the  higher  temperatures  Dulong  and  Petit  found  the 
rate  of  cooling  to  be  more  rapid  than  iu  the  ratio  stated. 
3.  All  bodies  placed  iu  an  enclosed  space  assume  in  time 
the  temperature  of  the  enclosure.  4.  Heat  is  emitted 
from  every  point  of  the  surface  of  a  hot  body  In  all  direc- 
tions, and  the  Intensity  of  the  heating  ray  is  as  the  sine 
orthe  angle  which  it  makes  with  Ik 
which  is  by  no  means  obvious,  was  discovered  by  Leslie ; 
and  its  physical  cause  Is,  that  radiation  take*  place  not 
from  the  surface  alone,  but  from  particles  situated  within 
a  certain  minute  but  sensible  depth,  which  is  different 
for  different  surfaces.  5.  The  intensity  of  radiation  varies 
with  the  nature  of  the  radiating  body,  and  the  state  of 
Its  surface  with  regard  to  polish,  colour,  source  of  heat, 
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RADIATION. 

tec   It  is  greatest  for  rough  and  dark  1 
for  bright  surfaces  of  polished  metal. 

The  velocity  with  which  radiated  heat  is  propagsleJ 
through  space  is  entirely  unknown.   It  is  certain,  bow- 
st  it  is  very  great,  and  probably  not  inferior  to 

or  heat  was  first  stated 
byl 
ile  being  th 
r  heat  with 
of  exchanges.   Ai  this 


ever,  that 
that  of  light. 

The  doctrine  of  the 
in  a  precise  and  satisfactory 
I7W.    Its  l 


It  Is 

emission  of  heat  cannot  be  attributed  to  the  body  which 
receives  It,  but  for  the  same  radiating  body  and  the  uirt 
state  of  surface  depends  only  on  the  temperature  of  the 
body,  we  are  led  to  suppose  that  radiation  takes  place  with 
greater  or  less  intensity  at  all  temperatures  ;  that  it  h 
reciprocal  between  distant  bodies ;  and  that  It  subsist! 
when  the  temperatures  arc  equal,  though  in  this  case  00 
alteration  of  temperature  takes  place.  By  a  close  atten- 
tion to  the  phenomena,  we  are  also  led  to  Infer  that  the 
faculty  of  the  emission  (and  also  of  the  absorption )  ot' 
heat  belongs  to  all  the  molecules  of  a  body  ;  and  conse- 
quently that  radiation  t.iko-  plare  not  only  at  the  surfaces, 
but  also  in  the  interior  of  solids  and  liquids,  in  the  sarre 
manner  as  it  takes  place  in  air,  or  differing  only  in  con- 
sequence of  its  more  rapid  absorption.  Fourier  sad 
Laplace  were  thus  led  to  view  the  constituent  molecules 
of  all  bodies  as  so  many  foci  of  radiating  heat.  This  heat 
Is  radiated  by  every  molecule  in  every  direction,  and  is 
propagated  through  the  pores  or  void  spaces  of  ponderable 
matter,  until  it  Is  entirely  absorbed  by  the  molecules 
which  it  encounters.  In  solids  and  liquids  the  absorp- 
tion takes  place  at  very  small  distances  ;  in  air  and  the 
gases  at  very  great  distances.  The  mathematical  the  rj 
of  heat  is  founded  on  this  hypothesis  of  molecular  radi- 


Sotarand  Terrestrial  Radiation.— The 
received  from  the  sun,  and  of  that  whl 
escaping  from  the  earth  into  the  regions  of  spare,  art 
among  the  most  important  elements  of  meteorology  If 
the  earth  were  not  surrounded  with  the  atmosphere,  uw 
quantity  of  solar  light  received  at  any  time  on  s  ghra 
portion  of  its  surface  would  be  proportional  to  tbe  in- 
clination of  the  ray  to  the  surface,  or  tn  the  cosine  of  tbe 
sun's  senith  distance  ;  but  owing  to  the  modifying  effect* 
of  the  atmosphere,  it  would  ajipear  from  the  results  of 
experiments  that  so  far  from  this  law  holding  good,  tbe 
force  of  the  sun's  direct  radiation  rather  increases  with 
tbe  latitude.    Professor  Danlell  ( Meteorological  Fsu.p. 

K.  228.)  suggests  that  as  the  cooling  power  of  tbe  air 
as  been  proved  to  be  In  proportion  to  its  elastiritv.  it  is 
reasonable  to  suppose  that  the  difficulty  with  which  heat 
passes  through  the  atmospcre  is  In  the  same  ratio.  Tb 
proportion  of  solar  heat  absorbed  in  traversingt  be  at- 
mosphere vertically  has  been  estimated  by  I^eslie  *n<i 
Pouillet  at  25  parts  in  100;  by  Kismptz  at  S3;  and  by 
Prof.  Forbes  at  29. 

The  force  of  solar  radiation  is  measured  by  the  fice« 
of  the  temperature  which  a  body  assumes  when  exposed 
to  the  direct  action  of  the  sun  s  rays  above  that  whk*  i« 
would  have  in  the  shade.  This  excess  may  be  rough  } 
measured  by  two  common  thermometers,  oi>e  placid  1a 
the  shade,  and  the  other  exposed  to  the  sun  and  bam; 
its  bnlb  covered  to  prevent  reflexion.  The  most  accu- 
rate measurement  is,  however,  given  by  the  actmam>ler, 
an  instrument  Invented  by  Sir  J.  Herscbel.  in  1*34,  tor 
the  dynamical  measure  of  solar  radiation.  A  descripti-* 
of  this  valuable  instrument,  and  full  directions  for  tbe 
method  of  using  it,  are  given  in  the  Report  of  the  Pre- 
sident and  Council  of  the  Royal  Society  on  the  Objects  %ij 
Scientific  Inquiry  in  Physics  and  Meteorology,  I  MO. 

From  certain  experiments  made  by  Pouillet  at  Paris, 
he  inferred  that  the  whole  amount  of  solar  heat  annu- 
ally radiated  to  the  earth  is  equal  to  that  which  w«>old 
suffice  to  melt  a  stratum  of  ice  about  14  metres  or  4Steet 
thick  encrusting  the  whole  earth  ( Element  de  Physique 
et  de  Mlteorologte) ;  but  in  a  subsequent  memoir  ( Smr  to 
Chatcur  Solaire)  he  estimated  the  same  quantity  at  31 
metres,  or  102  feet. 

The  measure  of  terrestrial  radiation  is  of  equal  Im- 
portance with  that  of  solar  radiation,  but  no  perfect  in- 
strument has  yet  been  contrived  for  its  determination. 
The  best  means  consist  in  the  daily  register  of  the  mini- 
mum temperature  shown  by  a  register  thermometer,  the 
bulb  of  which  is  placed  in  the  focus  of  a  parabolic  metallic 
mirror  pointed  f 
d.-n       d  fr.nn 


1  uic  ii'i  111  ui  a  jjmi  ainni:  iiirwMi"- 

tho  clear  aspect  of  the  sky,  sod 
It  may  be  supposed  that  tbe 


theory  of  terrestrial  radiation,  a 
made  by  Fourier,  with  reprd  to  tbe 
rature  of  tbe  region  of  space  through  which  the  iartb 
moves  In  It*  orbital  revolution.  On  computing  th*  tem- 
perature which  it  is  neces»ary  to  suppose  the  planetary 
spaces  to  possess  in  order  that  the  tnermomctrtcal  stats 
of  the  earth's  1 
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he  found 
which  would 
of i pace  have  a 


RADICAL. 

ihat7he7i»gi"oni 
Fahrenheit. 

s  hare  given  very  different  estimate*, 
it  —13°  cent,  or  +8p  Fahr..  and 
Fouillet  suppose*  it  to  be  below  —115°  cent,  or  —  I7S° 
Fahr.  (  See  Leslie'*  Experimental  Inquiry  into  Ike  Nature 
ami  tropauation  of  Heat,  1H04  ;  Prevott,  Essni  tur  la 
CaJortque  fiayomnante,l*t$)i  Fourier,  Theorie  Analytique 
de  la  VkaU'ur,  1823 ;  Laplace.  Mecanique  Ciliste,  tome  v. ; 
Poisson,  Thiorie  MatAcmatique  de  la  Chaleur,  1 H35  ;  kit. 
land'*  Theory  of  Heat,  1837  ;  lie  ports  to  the  British  Asso- 
ciation for  l«3'2,  1h3A,  and  1840.) 

RA'DICAL  (Lat.  radix,  a  root).  In  Chemistry,  la  a 
term  occasionally  used  ai  synonymous  with  bate  t  thus 
sulphur  and  phosphorus  arc  the  radiculs  of  the  sulphuric 
and  phosphoric  acids.  The  term  compound  radical  Is 
applied  to  certain  organic  combinations ;  in  Ibis  case 
compounds  of  hydrogen,  carbon,  or  nitrogen  constitute 
the  principal  radicals. 

RA'DICAL  BASS.  In  Music,  the  same  as  funda- 
mental bast,  which  see. 

RA'DICAL  HEFOKMERS.  In  Politics,  that  political 
party  in  England  which  desires  to  have  the  abuses  which, 
from  lapse  of  time  or  any  other  cause,  may  have  crept  into 
the  government,  completely  rooted  out  (as  the  origin  of 
the  term  implies) ;  all  our  institutions  remodelled  ;  and. 
in  short,  a  larger  portion  of  the  democratic  spirit  infused 
Into  the  constitution. 

RA'DICAL  SIGN.  In  Algebra,  the  symbol  y/,  de. 
noting  the  extraction  of  a  root.  It  is  a  modification  of 
the  letter  r.  the  initial  letter  of  radix  or  root  To  dls- 
the  particular  root  which  is  to  be  extracted,  a 
is  prefixed  to  the  symbol ;  thus,  </,  <f .  {/,  &c. 
vcly  the  square  root,  cube  root,  fourth 
Ac. ;  but  as  the  square  root  or  second  root  was 
the  first  considered,  the  number  is  usually  omitted,  and 
merely  the  symbol  \  written.  Fractional  exponent*  are 
frequently  used  instead  of  the  radical  lign.  A  radical 
quantity  is  a  quantity  to  which  the  radical  sign  ia  prefixed. 

RAM)  I  CLE.  In  Botany,  that  portion  of  an  embryo 
which  eventually  becomes  the  descending  axis  or  root. 
It  ia  the  lowest  of  the  two  opposite  cones  of  which  an 
embryo  plant  consists. 

RA'DIOLITES.  A  genus  of  fossil  shells  ;  the  infe- 
rior valve  of  which  is  in  the  shape  of  a  reversed  cone, 
the  superior  valve  convex. 

RA'DIUS.  (Lat.  a  ray.)  In  Geometry  and  Trl- 
jronometry,  the  semidiameter  of  a  circle,  or  a  straight  line 
drawn  from  the  centre  to  the  circumference.  In  the 
trigonometrical  tables  the  sines,  co»ines,  tangents, &c. 
of  circular  arcs  are  expressed  in  parts  of  the  radius,  which 
ia  usually  assumed  equal  to  1.  The  radius  is  equal  to  the 
aide  of  the  inscribed  hexagon  ;  or  it  is  equal  to  an  arc  of 
57 -»5780,  or  67°  17'  44M".  the  semidmnnfercuces, 
or  180°.  In  parts  of  the  radius  1  being  I'MlMaT. 

Radii's.  In  Osteology,  a  bone  of  the  forearm  ;  so 
Its  supposed  resemblance  to  the  spoke  of  a 
upper  end,  which  is  the  smallest.  Is  formed 
1  hollowed  head,  and  is  articulated  with  the 
at  the  side  of  the  pulley  of  the  humerus, 
whilst  the  rounded  border  of  it  next  the  ulna  is  articulated 
with  the  lesser  sigmoid  cavity  of  that  bone ;  its  lower 
extremity  Is  articulated  with  the  bones  of  the  wrist. 

RADIUS  OF  CURVATURE.  In  the  higher  Geo- 
metry, the  radius  of  curvature  at  any  point  of  a  curve 
line  is  the  radius  of  the  circle  which  osculates  the  curve 
at  the  given  point  (see  Osculation),  or  has  the  same 
curvature  as  the  curve  at  that  point.  The  curvature  of 
•  circle  being  uniform,  and  inversely  as  the  radius,  the  ra- 
diu*  of  the  osculating  circle  enable*  us  to  judge  of  the  cur- 
vature of  any  curve  line  at  iu  different  points.  The  ge- 
neral expression  for  the  radius  of  curvature,  r,  of  any 
plane  curve  defined  by  the  equation  y  =/  (*),  U 

td**  +  dy'J. 
dxdiy 

(See  EvoiCTE.)  From  this  expression  the  vahie  ofr  is 
readily  found  when  the  equation  of  the  curve  Is  given  i 
it  is  a  property  of  lines  of  the  second  order,  that  the 
radius  of  curvature  is  equal  to  the  cube  of  the  normal 
divided  by  the  square  of  the  sem (parameter. 

The  expression  for  the  radius  of  curvature  of  a  sur- 
face represented  by  the  equation  x  ^J(xy),  at  any  point 
i  are  x,  y,  z,  is  as  follows  :  —  " 


4x     m'dx     P'  dy  q' 


dr>~r'd7Ty  =  ''dy*'st' 
•ad  let  R  denote  the  radius  of  curvature  of  a 
section  of  the  surface ;  then 


RAILROADS. 

RA'DIUS  VE'CTOR.  In  Astronomy,  is  the  straight 
line  drawn  from  the  centre  of  force  to  the  point  of  the 
orbit,  where  the  body  Is  supposed  to  oe.  A  body  pro. 
jected  in  sttace,  and  subjected  to  the  actiou  of  a  centri- 
petal force,  as  gravity,  which  varies  in  the  inverse  ratio 
of  the  distance,  describes  a  conic  section  which  has  one 
of  its  foci  at  the  centre  of  force.  In  the  parabola,  let  p 
denote  the  parameter ;  and  in  the  ellipse  and  hi  perbola, 
let  a  denote  the  semitrantverse  axis,  and  e  the  eccen- 
tricity; also  let  r  denote  the  radius  vector,  and  »  the 
angle  which  it  makes  with  the  transverse  axis  ;  then  the 
expression  for  the  radius  vector  In  the  parabola  the 
ellipse,  and  the  hyperbola  respectively,  is 

raw  rssi  r=—-"* 

l  +  cos.  v'        a  +  e  cos.  e*         a  +  e  cos.  r' 

These  expressions  are  called  the  polar  i  qua  lions  of  the 
three  curves. 

RAM) IX,  or  ROOT.   See  Root. 

RAFT.  A  species  of  float  formed  of  various  logs  or 
planks,  fastened  together  side  by  side,  so  a*  to  be  con- 
veyed from  one  point  to  another.  This  means  of  con- 
veying timber  to  the  sea-coast  is  adv  antageously  practised 
in  manv  places.  The  following  notice  of  the  plan  adopted 
on  the  Rhine,  of  bringing  the  vast  quantities  of  trees  Irlled 
near  its  source  down  to  the  nav  igable  stations  on  its  banks, 
may  be  interesting  to  the  reader  :  — 

A  little  below  Andernach  the  little  village  of  Namedy 
appear,  on  the  left  bank,  under  a  wooded  mountain. 
The  Rhine  here  forms  a  hay.  where  the  pilots  are  accus- 
tomed to  unite  together  the  small  rafts  of  timber  floated 
down  the  tributary  river*  Into  the  Khine.  and  to  con- 
struct enormous  floats,  which  arc  navigated  to  Dordrecht, 
and  sold.  These  machines  have  the  appearance  of  a 
floating  village,  composed  of  12  or  IMiltle  wooden  huts, 
on  a  platform  of  oak  and  deal  timber.  They  arc  fre- 
quently 800  or  yOO  feet  In  length,  and  00  or  70  in  breadth. 
The  rowers  and  workmen  sometime*  amount  to  700  or 
800,  superintended  by  pilots,  and  a  proprietor,  whose 
habitation  is  superior  in  site  and  elegance  to  the  rest. 
The  raft  is  composed  of  several  layers  of  trees,  placed 
one  on  the  other,  and  bound  together  :  a  large  rait  draws 
not  less  than  G  or  7  feet  of  water.  Several  smaller  ones 
are  attached  to  it,  by  way  of  protection,  besides  a  string 
of  boats  loaded  with  anchors  and  cables,  and  used  for  the 
purpose  of  sounding  the  river  and  going  on  shore.  I  he 
domestic  economy  of  an  East  Indtamun  or  an  English 
man  of  war  is  hardly  more  complete.  Poultry,  pigs,  and 
other  animals  are  to  be  found  on  board  ;  ana  sever*! 
butchers  are  attached  to  the  sidte.  A  well-supplied 
boiler  is  at  work  night  and  day  in  the  kitchen  j  the 
dinner  hour  is  announced  by  a  bavket  stuck  on  a  pole,  at 
which  signal  the  pilot  gives  the  word  of  command,  and 
the  workmen  run  from  all  quarters  to  receive  their 
messes.  The  consumption  of  provisions  in  the  voyage  to 
Holland  is  almost  incredible ;  sometimes  amounting  to 
40,000  or  60.0CO  pounds  of  bread  ;  18,000  or  VO.Obo  of 
fresh,  besides  a  quantity  of  salted  meat;  and  butter,  ve- 
getables, Ac  ,  in  proportion.  The  expenses  are  so  great, 

si 

Is  a 

windings,  thei 

years  ago  the  secret  was  thou 
boatinuu  of  Riidcshelm  and 
llhine.) 

RA'FTER.  (Sax.  pajJTcn.)  In  Architecture,  an  in- 
clined piece  of  timber  in  the  side  of  a  roof;  in  the  pro- 
vinces called  a  tpar.  It  Is  of  various  sorts,  as  wilt  be 
seen  under  the  art.  Roor,  which  see. 

RAG-STONE.    A  dark  grey  silicious  sandstone. 

RAIL.  In  Architecture,  the  horizontal  part  in  any 
piece  of  framing  or  panelling.  Thus  in  a  door  the  hori- 
zontal pieces  between  which  the  panel*  lie  are  called 
rati*,  whilst  the  vertical  pieces  between  which  the  panels 
are  inserted  are  called  styles. 

RAIL,  or  WATER-RAIL.  ( It  alius  aquatic  us  of  Lin  ) 
A  native  species  of  a  genus  of  Macrodactyle  or  long- 
toed  wader*,  destitute  of  alar  spines  or  a  frontal  shield. 

RAI'LING.  A  fence  or  barrier  made  of  posts  and 
rails.  The  most  ordinary  fence  of  this  description  in  the 
country  is  formed  of  wooden  posts  let  into  the  soil,  so  as 
to  stand  upright,  to  which  are  nailed  or  morticed  hori- 
sontal  wooden  rails,  one  above  another,  at  such  a  dis- 
tance as  to  prevent  domestic  animals  from  penetrating 
through  them.  In  some  cases  one  horizontal  rail  is 
fixed  to  the  posts  near  the  ground,  aud  another  near  the 
top  of  the  post  and  the  Interval  between  them  is  rendered 
impervious  to  cattle  by  t 

""nihiln 


three  or  four  hundred  fi< 
tsary  to  undertake  a  raft.  Their  navigation 
of  considerable  skill,  owing  to  the  abrupt 
I  rocks,  and  shallows  of  the  river  ;  »nd  some 
to  be  monopolised  bv  a 
sons.   (Autumn  on  the 


r  upright  rails  nailed  to  the  top 
rail.    Iron  railiug*  are  generally 


^yifr't?'  (d J-P*>  +  2P7«  +  (I  + 
r  +  'issn  +  <«r 
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RA ILROADS,  or  RAILWAYS.  Roads  constructed 
of  tracks  of  iron  called  rail*,  on  which  the  wheels  of  car- 
riages roll,  and  to  which  they  aic  confined  by  ledges  or 
Jiang?*  raised  cither  on  the  rail  or  on  the  tites  of  the 
wheels. 

Theory  of  Railway*.  —  The  object  to  be  attained  by  the 
3  T  3 
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RAILROADS. 


construction  of  roads  of  every  kind  is  to  effect  the  trans- 
port of  loads  by  the  least  possible  expenditure  of  tractive 
force ;  and  one  road  is  better  or  worse  than  another,  ceteris 
jmribut,  according  as  the  same  moving  power  is  capable  of 
dr  iwlng  upon  it  a  greater  or  less  utnornt  of  load.  Since 
the  moving  power,  whatever  It  may  be,  is  expended  In 
overcoming  the  resistance  which  the  carriages  on  which 
the  load  IsWne  offers,  this  object  can  only  be  attainable 
by  the  adoption  o 
diminish  the  ami 
resistance  to  the  i 
the  following :  — 

1.  RmnknesM  or  Unrvcnncss  of  the  Road  Surface .—  All 
asperities  formed  by  stones  or  other  hard  substances  pro- 


Thls  difficulty  is  met  by  appropriating  certain  narta 
only  of  the  road  to  the  action  of  the  wheels,  and  im- 
parting to  these,  in  the  highest  practicable  degree,  the 

Snalities  necessary  to  diminish  the  resistance,  and  to  give 
10  greatest  durability  to  the  road  .  and,  on  the  other ! 
to  adapt  that  part  of  the  road  appropriated  to  the  ' 


to  the  peculiar 
stances  of  the 
This  has 


the  distance  bet 
tracks  forming  a 

Another  ad 
that  the  extent  of 


of  their  feet,  and  to  the 
ami  health  of  the 

by 


Jecting  above  the  general  surface  of  the  road  produce  a  j  of  the  wheels  Is  extremely  limited,  and  a 


resistance  to  the  moving  power,  since,  when  the  wheels 
encounter  them  and  pass  over  them,  the  weight  of  the 
load,  resting  as  It  does  upon  the  wheels,  must  be  raised 
through  a  height  corresponding  with  such  projections; 
and.  when  such  projections  are  frequent  or  continued, 
this  expenditure  of  the  moving  power  Is  also  continued, 
and  the  same  species  of  resistance  Is  produced  as  if  the 
moving  power  had  continually  to  raise  an  equivalent 
weight  In  like  manner,  if  cavities  or  ntU  occur  on  the 
roail  surface,  the  wheels  sink  into  them,  and  the  moving 
power  Is  constantly  expended  in  raising  the  load  out  of 
these  cavities.  All  roughness  or  unevenness  of  surface 
consisting  of  nothing  more  than  a  multitude  of  such  pro- 
jections and  cavities  more  or  less  minute  in  magnitude, 
the  same  causes  operate  by  such  means,  in  absorbing  the 
moving  power. 

H.  Softness  of  the  Road.  —  However  free  the  road  sur- 
face may  be  from  asperities  or  cavities,  if  its  substructure 
be  of  such  a  nature  that  it  will  yield  to  the  pressure  of 
the  wheels,  a  resistance  will  be  produced  to  the  moving 
power,  the  amount  of  which  will  be  more  or  less .  accord- 


ing to  the  degree  in  which  this  softness  or  yielding  qua- 
lity cxlsu.  The  wheels  sinking  Into  a  cavity  produced 
in  the  soft  surface  of  the  road  by  their  pressure,  the 


moving  power  is 
If  it  had  to  draw  the  load  out  of  the 


Is  the 


in  nearly  the 
utofthe  cavity  which  It 
for  Itself,  and  a  corresponding  amount  of  resistance 

consequence. 

3  Acclivity  of  Ike  Road  Surface.  —  When  the  surface 
of  the  road  Js  not  perfectly  horiiontal,  but  forms  an  in- 
clined plane  up  which  the  load  Is  to  be  drawn,  a  resist- 
ance will  be  produced  by  the  gravity  or  weight  of  the 
load,  which  will  be  proportional  to  the  steepness  of  the 
acclivity :  thus.  If  the  road  surface  rise,  In  the  direction  of 
the  motion,  one  perpendicular  foot  in  50  feet  of  distance, 
then  as  much  moving  power  will  be  absorbed  in  going 
over  every  SO  feet  of  distance  as  would  lift  the  entire  load 
through  one  foot  of  perpendicular  height. 

This  cause  of  resistance  differs  from  the  former  causes. 
In  both  the  former  the  resistance  to  the  moving  power 
would  be  equally  produced  in  whichever  direction  the 
load  is  drawn  ;  but  the  effect  of  an  acclivity  Is  to  increase 
the  resistance  only  in  the  ascending  direction.  In  the 
descending  direction,  on  the  other  hand,  it  will  have  the 
effect  of  assisting  the  moving  power,  by  causing  the 
gravity  of  the  load  toco-operate  with  that  power  in  over- 
coming the  other  resistance.  In  all  roads,  therefore,  on 
which  the  traffic  Is  equal  in  both  directions,  the  advan- 
tage derived  from  descending  acclivities  is  to  be  placed 
against  the  power  expended  in  ascending  them.  The 
principle*  on  which  the  question  of  the  best  possible 
arrangement  of  the  acclivities  on  roads  of  different  kinds 
defends  are  of  great  importance,  not  only  with 
to  the  working  of  roads,  but  also  In  laying  t' 
originally  constructing  them;  and  there  is 
which  there  has  been,  and  still  Is,  a  greater  difference  of 
among  engineers  and  men  of  practical  science^ 

i  wh!ch°rous^  be  lmpa AedTTa  ^"to*  d^minUh 
as  much  as  possible  the  resistance  to  the  moving  power, 
must  be  the  following:  — 
1st,  Smoothness  and  evenness  of  the  road  surface. 
2d,  Hardness  and  durability  of  the  road  structure. 
3d,  Such  an  arrangement  of  the  acclivities  that  the  ef- 
fect of  the  gravity  of  the  load  shall  produce  on  the  whole 
the  least  amount  of  resistance,  or  that  it  shall  contribute 
the  greatest  amount  of  advantage  to  the  moving  power. 

In  ordinary  roads  formed  of  gravel,  broken  stone,  or 
pavement,  the  entire  surface  Is  constructed  In  an  uniform 
manner,  to  that  every  part  of  it  Is  equally  adapted  to  the 
motion  of  the  wheels ;  and,  as  the  tractive  power  com- 
monly used  Is  the  strength  of  horses,  the  structure  of  the 
road  must  also  be  more  or  less  made  with  a  view  to  their 
qualities.  Thus  it  might  happen  that  the  great  degree 
of  smoothness  and  hardness  which  would  contribute 
most  effectually  to  diminish  the  resistance  of  the  car- 
riages would  be  Incompatible  with  the  continued  health 
and  soundness  of  the  horses  working  on  it.  The  paved 
streets  of  a  town,  by  reason  of  their  hardness,  produce 
less  resistance  to*  the  motion  of  carriages  than  the  softer 
gravel  roads  of  the  country,  but  they  are  Incomparably 
—  Injurious  to  the  ' 
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of  expense  can  be  incurred  in  giving  it  the 
smoothness,  hardness, strength  and  durability,  than  could 
be  at  all  practicable  If  these  qualities  were  to  be  imparted, 
as  in  common  roads,  to  the  whole  extent  of  the  rood  sur- 
face. 

Such  are  the  general  principles  which  have  led.  through 
a  succession  of  stages  of  progressive  Improvement,  to  that 
most  perfect  of  all  the  instruments  of  transport  which 
human  invention  has  yet  devised,  —  the  modern  radwav. 
Such  a  road  consists  of  two  parallel  tracks  of  iron  titmiv 
maintained  In  their  places,  the  upper  surfaces  of  w  htch 
are  rendered  in  a  very  high  degree  smooth  and  level,  a 
strength  being  given  to  them  which  renders  them  capa- 
ble of  sustaining  enormous  loads  without  being  derail  end 
in  their  structure  or  position.  The  carriages  are  main- 
tained upon  such  tracks  or  ledges  by  means  of  a  pro- 
jecting flange  which  Is  constructed  upon  the  Inside  of  the 
tires  of  the  carriage  wheels,  and  which,  by  pressing  on  Use 
inside  of  either  rail,  presents  the  carriages  from  i 


from  the  rails.  The  general  method  of  constructing  such 
mads  will  be^rendered  most  easdy  and  agreeably  lotel- 

on  to  their  present  state. 

itory  of  Railways.  —  About  the  middle  of  the  17th 
try.  the  <r»«P°^  of  JfJ,'^™  'rV^rlh  °  ^  l"nd 


and  Durham  by  laying  down  parallel  tracks  of 
with  a  horse  path  between  them,  the  " 
fined  upon  the  beams  or  rails  of  Umber  by 
flanges  projecting  from  the  inside  of  the  tire  of 
wheels.  These  timber  rails  were  constructed  In  pieces 
of  about  6  feet  long  with  a  section  of  about  4  Inch*** 
square  ;  they  were  supported  on  pieces  of  timber  called 
steeper.*  laid  at  right  angles  to  them  transversely  on  tbe 
road.  These  sleepers  were  laid  at  about  two  feet  apart, 
so  that  each  pair  of  parallel  rails  was  supported  by  three 
sleepers  ;  besides  giving  support  to  the  rails,  these  sleepers 
also  hail  the  effect  of  maintaining  the  rails  In  gauge,  or 
in  keeping  them  at  a  fixed  distance  auindcr.  The  rails 
were  fastened  to  the  sleepers  by  pina  driven  quite  through 
the  rails,  and  halfway  through  the  sleepers,  to  preserve 
the  uniformity  of  the  upper  surface  of  the  rail ;  these 
wooden  pins  were  planed  off  at  the  top. 

The  necessity  of  giving  room  for  the  flanges  of  the 
wheels,  running  as  they  did  below  the  surface  of  the  rail, 
and  the  small  depth  between  tbe  surface  of  the  rail  and 
the  sleeper,  rendered  it  impossible  to  protect  tbe  sleepers 
effectually  from  the  action  of  tbe  horses'  feet  by  amy  co- 
vering of  f 


gravel  or  other 
consequently  subject  to  be 


The  sleepers  were 


rails  also,  being  worn  by  the 
more  rapidly  than  tbe  sleepers 
replaced;  and.^earh 

forated  by  so  many  1 
and  required  to  be  soon 
remedied  by  the  adoption  of  the  double  l.« 
which  consisted  in  laying  upon  the  surface  of  the  timber 
rails,  above  described,  additional  rails  of  timber  of  equal 
scantling,  attached  to  the  lower  rails  by  wooden  pina, 
passing  quite  through  the  upper  and  hajf  through  the 
lower  rails,  in  the  same  manner  as  the  lower  rails  tbem- 
selves  were  attached  to  the  transverse  sleepers.  This 
change  was  attended  with  many  advantages.  Besides 
the  increased  strength  given  to  the  rails  by  the  double 
timbers,  the  depth  of  the  sleepers  below  the  upper  sur- 
face of  the  superior  rail  allowed  the  sleepers  to  be  pro- 
tected from  tbe  action  of  the  horses'  feet  by  covering  ir.etxi 
with  broken  stones,  gravel,  or  other  road  materials. 
The  structure  of  rails  and  sleepers  also  being  stronger 
and  more  w eighty,  and  held  down  by  the  road  material 
with  which  the  sfeepers  were  covered,  allowed  a  packing 
or  ballasting  to  be  driven  under  the  rails,  so  a*  to  give 
greater  stability  and  firmness  to  the  road.  Another  ad- 
vantage obtained  by  this  arrangement  was,  that  when 
the  superior  rails  were  worn  by  the  action  of  the  wheels, 
they  could  be  replaced  by  new  ones  without  disturbing 
the  inferior  rails ;  and  as  the  places  of  the  Joints,  and  those 
at  which  they  were  attached  by  pins  to  the  inferior  rails, 
could  be  varied  at  pleasure,  the  pin-holes  made  in  the 

me  place,  or  near 
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The  next  improvement  con 1 1* ted  In  the  addition  of  a 
plat*  or  bar  of  iron,  about  two  inches  broad  and  half  an 


Inch  thick,  laid  along  the  up|»er  surface  of  the  superior 
rail,  aud  attached  to  it  by  nails  or  iron  pin*  countersunk 
in  it.  The  wheels  of  tiie  carriages  ran  upon  this  iron 
rail,  which  formed  a  more  durable  surface  than  that  of 
In  the  United  States  of  America,  railways  of 


the  wood.  In  the  United  Stales  of  America,  railways  of 
this  construction  are  still  in  very  general  use.  They  are 
rt-omnieml.il  iu  that  country  by  the  abundance  and 
cheapness  «f  timber,  ami  the  comparative  high  coat  of 
Iron.    Such  a  road  i»  tolerably  efficient  where  the  trnfhc 


la  light,  and  can  therefore  be  resorted  to  in  localities  and 
circumstance*  in  which  an  adequate  return  could  not  be 
obtained  for  the  capital  necessary  for  the  construction 
of  the  more  perfect  modern  railway.  In  the  construction 
of  these  timber  railways  in  America  many  other  im- 
provements have  been  introduced,  mora  especially  in  the 
substructure  of  the  road.  In  laying  out  the  roadway  for 
the  reception  of  the  rails,  two  parallel  trenches  are  cut 
along  the  line  of  way  corresponding  to  the  distance  be- 
tween the  rails,  and  transverse  trenches  at  right  angles 
to  these  are  cut  to  receive  the  sleeper*  :  these  trenches 
are  respectively  bottomed  with  a  ballasting  of  broken, 
atone,  on  which  the  rails  and  cross  sleepers  rest.  1'his 
basis  answers  the  double  purpose  of  a  firm  and  durable 
support  for  the  road  and  an  effectual  means  of  drainage. 
The  scantling  of  the  timbers  used  for  the  rails  is  usually 
six  inches  in  width  by  ten  Inches  in  depth  :  they  are  at- 
tached to  the  sleepers,  so  as  to  be  at  once  kept  from 
•cringing  from  them  and  from  altering  their  gauge,  by 
the  following  means :  —  A  notch  Is  cut  in  the  sleeper  cor- 
responding to  the  sixe  and  form  of  the  rail ;  and  the  rail, 
at  the  place  where  ft  is  let  Into  the  sleeper,  is  formed  with 
a  vertical  surface  on  the  outside,  and  a  levelled  surface 

In  width  downwards.  When  let 


waggon  rolled.  The  ledges  B  C.  B'  C  rose  perpendicu- 
larly two  and  a  half  inches  on  the  outside  edge  C*  of  each 
plate  C  D'.  These  ledges,  by  pressing  on  the  outside  of 
the  wheels,  prevented  the  waggon  from  escaping  from  the 
road.  They  were  subsequently  raised  on  the  inside  of  the 
bori gonial  plate,  so  as  to  act  on  the  inside  of  the  wheels. 

In  order  to  give  such  rails  strength  in  the  vertical  di- 
rection, to  supersede  the  necessity  of  a  continued  support 
beneath  them,  they  were  afterwards  cast  with  a  ledge  be- 
neath them,  projecting  downwards  from  the  outside  edge 
of  the  horisootal  plate.  A  side  view  of  such  a  rail  is  re* 
presented  in  flg.  -J.,  and  a  cross  section  of  the  rails  in  flg.  3. 
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increasing  in  width  downwards.  When  let 
i  of  the  sleeper,  the  levelled  part  of  the  rail 
the  corresponding  cavity  of  the  notch  bv  a 
between  the  outside  edge  of  the  rail  and  the 


Stone 


<  driven 

surface  of  the  notch. 
An  expedient  based  upon  the  general  principle  of  rail- 
ways has  been  adopted,  but  from  what  date  we  are  not 
Informed,  in  the  streets  of  some  of  the  Italian  cities,  and 
more  particularly  In  those  of  Milan.  Parallel  tracks  of 
hew  n  stone  are  laid  down  to  receive  the  wheels  of  car- 
riages, and  such  a  width  Is  given  to  them  as  to  be  accom- 
modated to  any  variations  which  are  usual  in  the  structure 
of  carriages.  This  width  is  also  such  that-  the  wheels 
are  not  liable  to  run  off  these  flagged  paths  by  any  irre- 
gularity In  the  course  which  the  horse  takes  in  drawing 
the  carriage. 

Great  facility  of  draught  Is  obtained  by  this  expedient, 
which  has  been  of  late  years  adopted  with  some  improve 
ment  in  England.  A  flagged  track  war  of  this  kind  was 
constructed  some  years  ago,  and  is  still  in  operation,  ex- 
ling  Trom  the  West  India  Docks,  along  the  Commer- 
Road,  towards  the  City  of  London,  and  a  similar  ex- 
tent has  been  more  recently  proposed  to  facilitate 
!  application  of  steam  power  on  common  roaiU 
track  ways  of  this  kind  have  beet 
on  some  parts  of  the  high  road  bet  wee 
tningham.  This  expedient  has  the  advantage  in 
respect  over  railways,  inasmuch  as  the  carriages  arc  not 
confined  by  flanges  or  any  other  expedient  to  the  stone 
paths  on  which  the  wheels  move,  and  consequently  the 
sirne  carriages  which  run  upon  them  may  also  move  on 
other  parts  of  the  road.  Thus,  one  carriage  may  pass 
another,  while  both  use  the  same  line  of  stone  rails,  which 
cannot  be  effected  when  carriages  are  confined  to  the  rails. 

In  the  progress  of  improvement,  the  timber  railway 
•bore  described  was  succeeded  by  the  last  iron  plate  rail- 
way, or  tramway,  which  was  for  a  long  period  used  ex- 
clusively in  the  coal  districts,  and  in  public  works  gene- 
r  .illy .  and  is  still  to  a  considerable  extent  adopted,  espe- 
cially in  the  railways  which  are  carried  through  the 
workings  of  mines,  and  on  which  the  product  of  the  mino 
Is  conducted  in  waggons,  being  pushed  by  men  or  drawn 
by  horses  to  the  foot  o>  the  shaft. 

The  Plate  Railway,  or  Tramway. — About  the  year  1770 
tramways  of  cast  iron  came  Into  use  in  the  collieries  in 
the  north  of  England.  These  railways  consisted  of  two 
raits  of  cast  iron  laid  parallel  to  each  other  at  a  distance 
three  to  three  and  a  half  feet  asunder.  They  were 
lly  supported  either  on  timber  or  stone  bearings.  A 
vertical  section  of  these  as  first  used  is  representid 
at  flg.  I.;  where  A  A'  represents  the  timber  supports, 
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The  upright  ledges  B  C.  B'C  (flg.  3.)  rising  from  the  ho- 
rizontal plates  C  I).  CD',  and  coining  within  each  wheel, 
kept  the  wheels  on  the  rails  ;  and  the  ledge  D  E,  lYli', 
projecting  downwards,  and  increasing  in  depth  towards 
the  middle  of  the  distance  between  the  supports,  as  repre- 
sented in  flg.  2.,  gave  the  necessary  strength  to  the  rail. 
The  outlines  of  this  ledge  formed  each  a  curve,  so  that 
the  strength  at  different  points  between  the  supports 
might  be  proportioned  to  the  mechanical  effect  of  the 
vertical  pressure.  The  flanges  B  C,  B'C  arc  the  same 
height  throughout  the  whole  length  of  the  rail. 

These  tramways  were  for  a  long  period  constructed 
exclusively  of  cast  Iron  ;  but,  when  Improved  methods  of 
rolling  malleable  iron  were  contrived,  they  were  formed 
by  roiling ;  and  for  nearly  twenty  years  back  they  have 
been  constructed  exclusively  of  wrought  Iron. 

/■.;._•'  Railway. — Within  twenty  years  after  the  first  In- 
troduction of  tramways  of  Iron,  the  form  of  rail  called  the 
edge  rail  was  brought  Into  use.  This  rail  is  constructed 
in  the  form  of  a  bar  of  Iron,  whose  width  is  considerably 
less  than  its  depth,  placed,  as  the  name  implies,  with  Its 
narrow  edge  presented  upwards.  Owing  to  its  depth 
being  much  greater  than  its  width,  its  power.  In  pro- 
portion to  its  weight  to  resist  vertical  pressure,  is  very 
considerable.  The  wheels  were  retained  on  rails  of  this 
description  by  flanges  projecting  from  the  Inside  of  their 
tires.  These  flanges,  at  the  point  where  the  wheels  rest 
ou  the  rails,  descend  below  the  rails  ;  and  the  wheel  < 
pass  off  the  rail  towards  the  outside,  unless  the  I 
is  over  the  rail. 


For  a  long  period  after  their  first  adoption,  edge  rail- 
lys  were  confined  to  the  mining  districts,  and  more 


B  C  D,  B'  C  D'  represent  the  sections  of  the  rails,  C  I), 
CD'  represent  the  horizontal  plates  attached  by  nails 
or  pins  to  the  sleeper.    On  this  plate  the  wheel  of  the 

10J5 


particularly  to  the  collieries,  where  they  were  used  for 
the  transport  of  the  products  of  the  mines  to  the  places 
of  shipment ;  but  this  species  of  road  acquired  vastly 
increased  importance  when  passengers  and  goods  came 
to  be  transported  on  it  by  locomotive  engines,  which 
took  place  between  Liverpool  and  Manchester  in  the 
year  1830.  Since  that  time,  the  construction  of  railways 
adapted  for  general  traffic,  at  a  speed  which  until  within 
the  last  ten  years  would  have  been  thought  impossible, 
has  been  carried  to  a  great  extent  in  England,  and  in  the 
United  States.  Lines  of  railway  with  the  same  object 
have  likewise  been  projected,  and  some  of  limited  extent 
constructed  in  different  parts  of  Europe.  The  general 
flatness  of  Belgium  offering  the  greatest  facilities  for 
the  construction  of  this  kind  of  road,  lines  of  railway 
have  been  brought  into  operation  between  the  chief 
towns  of  f  hat  country,  and  it  Is  intended  to  continue 
these  lines  to  Atx-la-C  hapelle,  from  which  aline  was  re- 
cently opened  to  Cologne.  The  Timet  of  Dec.  16.  1?4I, 
gives  a  list  of  the  various  railroads  projected.  In  progress, 
and  completed,  in  Germany,  down  to  that  date. 

In  France,  the  only  railways  worked  by  steam  power, 
adapted  for  passengers,  which  have  yet  been  brought  into 
operation,  are  the  short  lines  connecting  Versailles  and 
St.  Germain  with  Paris.  Several  others  of  greater  extent 
are,  however,  In  progress;  among  which  maybe  men- 
tioned, more  particularly,  the  Paris  and  Havre  line,  by 
which,  combined  with  the  London  and  Southampton  rail- 
way, the  French  metropolis  will  be  accessible  by  a  journey 

^wffirteVmlu'rf  it  would  not 

be  possible  to  trace,  in  the  order  of  time,  the  succession  of 
improvements  by  which  the  present  methods  of  laying 
out  and  constructing  railways  for  the  swift  transport  of 
pwfengers  by  steam  power  have  been  attained.  When 
o  T  I 
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the  Liverpool  and  Manchester  line  was  firtt  brought  into 
operation,  little,  comparatively,  was  understood  of  the 
capabilities  of  such  meant  of  Intercommunication  ;  and 
that  line  may  be  regarded  at  an  experimental  railway, 
the  results  of  which  have  supplied  tin  data  on  which 
others  have  since  been  constructed  and  worked.  The 
foim,  strength,  and  weight  of  the  rolls,  — the  mode  of 
Using  tbem  on  the  road,  —  the  weight,  power,  and  pro- 
portions of  the  engines,—  the  form,  strength,  and  weight 
of  the  carriages  and  waggons,  —  the  magnitudes  of  the 
trains,  and  the  speed  of  transport,  have  all  been  subject 
to  change  from  year  to  year,  and  almost  from  month  to 
month,  since  the  opening  of  that  line  in  1830  to  the  pre- 
We  shall  not  therefore  attempt  to  trace  these 


improvements  ;  but  shall  briefly  explain  the  rormatiou 
and  construction  of  railwajs,  according  to  the  methods 
and 


nd  principle*  at  present  generally  received. 
Of  the  Formation  and  Construction  </  Railicays.  — 
Whatever  be  the  moving  power  to  be  used  for  the  trans- 

be  propor- 
,idt.  and  it 


Whatever  be  the  moving  power 
port  of  loads  upon  a  railway,  its  force 
tiuned  to  the  average  resistance  of  such  U 
must  be  capable  of  varying  its  energy  to  the  same  extent 
as  that  resistance  is  subject  to  variation.  The  great 
perfection  which  has  been  attained  in  the  construction  of 
the  rails,  and  in  the  method*  of  fixing  them  in  their 
position  upon  the  road,  is  such,  that  the  resistance  offered 
to  the  tractive  |H>wer  by  loads  moved  on  a  straight  and 
level  railway  may  be  regarded  as  practically  uniform,  so 
that  the  moving  power  by  which  a  load  is  transported  at 
u  given  fcpeed  on  a  straight  and  level  line  of  railway  is 
subject  to  a  resistance  as  unvaried  and  as  uniform  as  any 
to  which  moving  powers  are  usually  submitted  in  any  of 
the  processes  of  art ;  but  as  the  amount  of  resistance  to 
the  tractive  powers  upon  a  straight  and  level  railway  is 
diminished  by  the  perfection  thus  attained  lu  the  con- 
struction of  the  road,  so.  In  the  same  degree,  Is  any  re- 
sistance produced  bv  a  dejmrturc  from  a  perfect  level 
more  sensibly  felt.  Thus,  if  the  resistance  to  tiie  mot  ing 
power  on  a  straight  aud  level  railway,  by  a  load  moved  at 
a  «iven  speed,  be  equal  to  the  250th  part  of  the  load,  an 
acclivity  which  would  rise  at  the  rate  of  ouc  foot  in  2.'j0, 
or  nearly  at  the  rate  of  'JO  perpendicular  feet  In  a  mile, 
would  produce  a  resistance  to  the  moving  power,  by 
reason  of  the  ascent  alone,  equal  to  a  2301  b  part  of  the 
load,  and  therefore  equal  to  the  resistance  which  the 
moving  power  would  sustain  on  a  level  line.  It  follows, 
therctorc,  that,  under  such  circumstances,  in  drawing  a 
load  up  such  an  accllvitv.  the  moving  power  would  have 
to  overcome  twice  the  resistance  opposed  to  It  on  a  level ; 
for  the  same  causes  which  produce  on  a  level  a  resistance 
amounting  to  the  *iV.tth  part  of  the  load  equally  produce 
this  resistance  in  ascending  the  acclivity,  in  addition  to 
which  there  would  be  an  equal  amount  of  resistance  due 
to  the  ascent.  If,  therefore,  under  such  circumstances, 
the  moving  power  were  required  to  draw  the  load  up  the 
acclivity  at  the  same  speed  as  that  at  which  it  drew  it  on 
the  level,  the  machine  exerting  that  power  must  be  en- 
dowed with  properties  hi  virtue  of  which  it  is  capable  of 
varying  its  energy,  without  injury  toils  structure,  in  the 
proportion  of  two  to  ouc. 

Whether  such  limits  of  variation  In  the  resistance  or 
in  the  moving  power  as  arc  here  referred  to  tor  the  sake 
of  illustration  be  those  which  are  requisite  in  practice 
or  not,  it  is  apparent  that  tomt  piactie.d  limits  must 
exist  to  the  variation  ot  the  resistance ;  and  that,  w  hatevcr 
limits  may  be,  corresponding  limits  must  be  Ira* 
[  on  the  acclivities  or  giadmils,  as  they  have  been 
called,  which  arc  admissible  on  the  railway  un  which 
such  moving  power  is  to  be  applied.  If  the  moving 
power  be  incapable  of  increasing  its  energy  in  a  greater 
proportion  than  two  to  one;  then  the  steepest  gradients 
must  not  create  more  than  twice  the  resistance  on  the 
level  parts  of  the  line  ;  and,  if  the  resistance  on  the  level 
parts  of  the  Hue  be  equal  to  the  230th  part  of  the  load, 
the  steepest  gradients  ought  not  exceed  one  in  23U.  This, 
however,  proceeds  on  the  supposition  that  the  same  tpced 
Is  required  to  be  maintained  in  ascending  the  acclivities 
as  on  the  level. 

When  a  carriage  of  any  kind  changes  the  direction  of 
Its  motion.  It  docs  not  accomplish  this  by  suddenly  pass- 
ing from  motion  in  the  ouc  direction  to  motion  in  the 
other.  Many  mechanical  effects,  which  will  be  suffi- 
ciently obvious,  forbid  this.  The  change  ot  direction  is, 
on  the  other  hand,  effected  gradually,  by  causing  the 
carriage  to  move  in  a  curve.  Now.  in  such  a  motion,  it 
is  evident  that  the  wheels  which  traverse  the  outer  part 
of  the  curve  w  ill  in  the  same  time  move  over  a  greater 
•pace  than  those  which  traverse  the  inner  part ;  in  tact, 
the  inner  and  outer  wheels  move  over  arches  of  circles 
which  have  the  same  centre,  the  outer  arch  being  longer 
than  the  Inner.  If  the  wheels,  therefore,  be  (as  they 
always  arc)  of  the  same  magnitude,  the  outer  wheel 
must  revolve  oftener  on  Its  axle  in  passing  over  the 
curve  than  the  inner ;  but.  besides  this,  the  position  as- 
sumed by  the  w  heels  in  passing  round  a  curve  is  different 
from  that  which  they  haw  when  moving  in  a  straight 
Itne.  If  a  four-wheel  carriage  move  along  a  straight 
lUHi 


road,  Its  axles  will  be  at  right  angles  to  the  direct  k>o  of 

its  motion,  and  therefore  parallel  to  each  other ,  but  a* 
it  move  In  a  curve,  which  it  does  in  turning  a  corner, 
then  its  axles  are  no  longer  parallel,  but  each  of  there  » 
directed  to  the  centre  of  the  curve  which  the  camagt 
describes.  The  mechanism  by  which  this  effect  it  pro- 
vided for  by  four-wheel  carriages,  used  on  common  roads, 
is  the  perch  or  pivot  on  which  the  axle  of  the  fore  wheels 
is  made  to  turn.  By  this  pivot  the  fore  axle  mat  be 
placed  at  any  required  angle  with  the  axle  of  the  hua 
wheels.  As  the  wheels  of  all  such  carriages  revolve  in- 
dependently of  each  other,  each  upon  its  own  axle,  tfct 
wheels  on  the  same  axle  may  rcvolVc  at  different  'perdi. 
These  two  provisions,  therefore,  are  brought  into  pay 
when  a  common  carriage  changes  its  direction.  The  outer 
wheels,  in  turning  round  the  curve,  move  faster  than  the 
iuncr.and  the  axles  I 
and  take  I 

The  peculiar 
the  possibility  of  either  of 
round  a  curve.  To  maintain  in 
the  rails,  it  has  been  found  necessary  to  fix  the  axks 
truly  square  with  the  carriages,  and  therefore  to  rxdu** 
the  pivot  or  perch  by  which  a  common  carriage  it  turned. 
It  hat  likewise  been  found, necessary  to  key  the  wbeeis 
firmly  upon  the  axle,  so  that  the  w  heels  and  axle  shall 
turn  together,  instead  of  the  axle  being  fixed,  as  lu  a 
common  carriage,  and  the  wheels  turning  upon  it.  The 
mechanism  of  a  railway  carriage  it  therefore  essential)* 
adapted  to  rectilinear  motion,  and  it  contain*  no  ex- 
pedient  by  which  it  can  move  round  a  curve.  When  sorb 
a  carriage,  therefore,  first  encounters  a  curs  e,  its  lcod«n<  • 
it  to  proceed  in  the  continuation  of  the  straight  line  io 
which  it  has  previously  moved,  and  which  forms  ■  tan  put 
to  the  curve.  «lf  this  tendency  were  allowed  to  take 
effect,  the  outer  wheel  would  run  off  the  rail  on  the  out- 
side of  the  curv  e,  and  the  inner  wheel  would  come  off  the 
rail  in  the  space  between  the  rails.  This  it  prevented  by 
the  flange  which  projects  from  the  tire  of  the  outer 
wheel,  and  which,  at  the  point  where 
upon  the  rail,  descends  below  the  rail, 
makes  an  etiort.  In  virtue  of  the  r 
motion,  to  pais  off  the  rail,  the 
with  the intide  of  the  rail.  aud.  by  i 
the  carriage  inwards  ;  and  this  tal 
wheelt.  the  direction  of  the  body  of  the  < 
and  it  it  thrown  more  nearly  square 
action  of  the  flange  it  continued  while  the 
passing  round  the  curve,  and  it  it  to  It  alone  that  the 
change  of  direction  of  the  carriage  it  due. 

The  tires  of  the  wheelt  of  railway  carriage*  ha** 
usually  a  conical  form  given  to  them,  1* coining  gradually 
smaller  from  the  flange  outwards;  and.  when  a  carrier 
rests  straight  upon  the  rails,  the  distance  between  ibt 
flanges  of  the  wheels  being  less  than  the  distance  betweva 
the  rails,  a  small  space  is  left  between  the  flanges  aiiJ 
the  rail*,  to  allow  tome  play  to  the  flanges  witheet 
letting  them  strike  the  rails.  When  the  carriage  cornet 
to  a  curve,  the  flange  of  the  outer  wheel  cotue*  into  con- 
tact with  the  outer  rail,  and  (be  whole  play  of  the  flange* 
it  given  to  the  space  between  the  flange  of  the  in;«r" 
wheel  and  the  inner  rail.  In  consequence  of  the  conicd 
form  of  the  tirct  of  the  wheelt.  the  outer  wheel*,  iu  ibis 
case,  rest  upon  a  thicker  part  of  the  cone  than  the  inner, 
and  the  actual  diameter  on  which  they  revolve  i«  con- 
sequently  greater  than  that  on  which  the  inner  whre'i 
revolve.  This  effect  has  been  generally  regarded  a*  *■> 
expedient  sufficient  to  enable  tailway  carnagx  to  r-u 
round  curves  of  a  certain  limited  radius ,  but  that  this  u 
an  error  may  be  easily  shown,  — if,  to  a  four-wheel  car- 
riage, wheels  of  un  qual  diameter  be  attached.  srnalUr 
wheels  being  put  on  the  one  side  than  on  the  other,  *j4 
if  suth  wheels  were  attached  to  their  axles,  so  that  tht 
axles  revolve  with  them,  and  if  at  the  same  time  the 
axles  be  fixed  square  with  the  carriage, 
uill  be  Jound  to  U  incapable  of  murine  i 
vrithttandtng  the  ir.eouality  oj  its  u  kcth. 

The  pressure  of  the  flange  on  the  rail  I 
the  only  means  of  turning  a  railway  carriage  round  a 
curve,  and  such  pressure  being  attended  by  friction,  and 
therefore  by  Increased  resistance  to  the  moving  power, 
curves  at  well  at  acclivities  are  a  cause  of  resistance,  and 
this  resistance  will  be  great  in  proportion  to  the  rapiditv 
of  the  curve  or  the  shortness  of  its  radius.  But.  inde- 
pendently of  this  effect  of  curvet,  a  more  serious  objectim 
to  those  whose  radius  It  under  a  certain  limit  of  magni- 
tude arisef  from  the  liability  of  the  carriages  to  run  off. 
by  the  flange  encountering  any  obstacle  or  loequaluj 
which  would  cause  it  to  pats  over  the  rails. 

The  sect  i  uit  of  a  railway  it  therefore  limited  by  those  cir- 
cumstances which  govern  its  acclivities,  already  explained, 
and  which  are  equally  related  to  the  amount  of  the  it- 
sistance  ou  level  rails,  and  to  the  practical  limits  of  Uv* 
variation  of  the  moving  power  ;  and  th**  pttm  Is,  on  tfco 
other  hand,  limited  by  the  necessity  of  effecting  e* «-ry 
change  of  direction  ol  the  line  by  curves  whose  r*:i-« 
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off  the  line.   In  the  laying  out  of 
imitation*  of  it*  section  and  plan 
In  view. 

jntry  it  rarely  ada| 
of  a  railway,  a 


In  laying  out  a  railway,  the  disposition  of  it*  cutting* 
and  embankment*  muit  be  kept  in  view.  In  general,  the 


must  sjenerally  be  formed  by  raiting  some  and  lowering 
other  parts  of  the  country  through  which  the  railway  is 
to  pass.  The  expedients  by  which  this  I*  accomplished 
are  attended  with  more  or  less  difficulty  and  expense, 
Hiid  the  skill  of  the  engineer  is  eminently  required  in  the 
selectien  of  such  a  course  for  a  proposed  line  of  railway 
as  will  be  attended  with  the  least  expensive  construction, 
it  t  ie-  regard  being  had  to  the  permanent  expense  of  work- 
ins  ana  maintaining  it. 

\V  hen  a  railway  is  proposed  to  be  constructed  between 
two  points,  which  are  called  its  termmii,  the  engineer 
makes  himself  generally  acquainted  with  the  country  be- 
tween these  tcrmlnii,  and  selects  that  conrse  for  the  line 
which,  with  least  deviation  from  a  straight  line  joining 
the  proposed  termini,  will  afford  the  greatest  facilities  for 
the  formation  of  the  artificial  surface  of  the  railway,  li- 
mited as  It  must  be  In  respect  to  its  acclivities,  and  to 
the  curve*  by  which  ft*  various  changes  of  direction  are 
olfected.  This  is  first  accomplished  by  an  eye  survey  or 
general  reconnaissance  of  the  country.  An  instrumental 
survey  is  afterwards  made  along  the  direction  which  has 
been  selected  for  the  line,  and  a  nearly  accurate  profile  of 
the  country  from  terminus  to  terminus,  in  the  proposed 

nplished  and 
in  fig.  4.,  a  line 


flirei-tinn.  is 


ABCDEGlUKis  drawn,  regulated  by  the  degrees  of 
inclination  which  have  been  decided  to  be  the  best  prac- 
tical limits  of  the  acclivities.  Thl*  line  will,  a*  repre- 
sented in  the  figure,  in  some  places,  as  A  B,  C  D,  K  F, 
ti  H,  1  K,  pas*  above,  and  in  others,  B  C,  D  E.  FG,  II  I. 
below,  the  natural  surface  of  the  ground.  It  Is  therefore 
to  be  considered  that,  in  the  one  case,  the  artificial  sur- 
face of  the  line  must  be  elevated  above  the  natural  surface ; 
aud  that,  in  the  other  ca«e,  some  expedient  must  be  pro- 
vided by  which  the  artificial  surface  may  pass  at  the  re- 
quisite depth  below  the  natural  surface. 

The  surface  of  a  railway  is  raised  above  the  natural 
surface  of  the  ground  by  either  of  two  expedient*  ;  —  Itt, 
by  forming  a  mound  of  earth  with  sloping  sides,  having 
the  railway  on  its  summit,  —  this  is  called  an  embank- 
(tig.  5.)  ;  2dly,  by  constructing  a  bridge  by  which 


(5.) 


the  railway  can  be  conducted,  at  the  requisite  elevation, 
above  the  natural  surface  of  the  ground,  in  the  same  man- 
ner as  a  road  Is  constructed  over  a  river, —  such  a  bridge 
is  called  a  viaduct.  Such  structures  are  formed  either  of 
masonry  or  of  cast  iron  ;  but  in  countries  such  as  the 
United  States,  where  timber  is  abundant,  cheap  viaducts 
of  carpentry  are  frequently  used. 

The  surface  of  a  railway  is  conducted  below  the  natural 
surface  of  the  ground  by  either  of  two  expedients  j  —  1st, 
bv  forming  an  excavation,  or  artificial  valley,  with  sloping 
sides,  along  the  bottom  of  which  the  railway  is  constructed, 

(fig.  6.);  2dly, 


by  undermining  the  ground  and  constructing  a  subter- 
ranean archway  or  vault  of  sufficient  magnitude,  the  roof 
of  which  is  usually  lined  with  masonry,  and  along  the 
i  of  which  the  railway  is 


material  by  which  the  embankments  are  formed  is  ob- 
tained from  the  cuttings  ;  and.  with  a  view  to  the  saving  of 
expense,  the  engineer  so  arranges  his  section  that  the 
quantity  of  stuff  required  for  the  formation  of  embank- 
ments shall  be  as  nearly  as  possible  equal  to  that  supplied 
by  the  cuttings.  If  there  be  an  execs*  of  stuff  from  the 
cuttings,  ground  must  be  obtained  in  some  position  near 
the  cuttings  whereon  it  can  be  thrown.  Thl*  1*  technically 
called  putting  it  to  spoil. 

If,  on  the  other  hand,  there  be  an  excess  of  embankment, 
then  the  stuff  necessary  for  the  formation  of  such  em- 
bankment must  be  obtained  from  some  excavation  made 
near  the  embankment  expressly  to  supply  the  stuff  fur 
the  embankment.    This  Is  called  side  cutting. 

The  distance  along  which  the  stuff  obtained  from  • 
cutting  is  carried  before  it  is  laid  down  to  form  the  em- 
bankment is  called  the  lead ;  and  the  quantity  of  labour 
necessary  to  form  an  embankment  out  of  an  adjacent 
cutting  is  determined  by  the  number  of  cubic  yards  of 
stuff  necessary  to  form  the  embankment  multiplied  by 
the  average  lead,  or  the  mean  distance  to  which  such 
stuff  has  to  be  carried. 

Where  a  very  low  and  long  embankment  occurs,  it  may 
hapjH  ii  that  the  lead  is  so  long  that  the  expense  of  form- 
ing the  embankment  from  the  nearest  cutting  would  be 
greater  than  the  expense  of  putting  the  cutting  to  spoil, 
and  of  forming  the  embankment  from  tide  cutting.  These 
are  questions  which  are  determined  In  each  individual 
case  with  reference  to  the  price  of  land  and  labour. 

When  the  elevation  above  the  natural  surface  of  the 
ground  at  which  the  railway  must  be  carried  is  so  gu'at 
as  to  render  an  embankment  impracticable,  or  attended 

; 
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a  disproportionate  expense,  a  viaduct  i* 
on  the  other  hand,  when  the  excavation  necessary  to 
give  an  open  cutting  would  be  productive  of  objectionable 
expense,  then  the  railway  is  conducted  under  the  ground 
through  .i  tunnel. 

The  slopes  A  B,  A'  B',  flg.5,6.,  forming  the  sides  of 
embankments  and  cuttings,  depend  on  the  nature  of  the 
soil  or  strata  through  which  the  cuttings  are  made,  nnd 
of  which  the  embankments  are  formed.  In  general,  every 
material  has  a  certain  angle  at  which  it  will  rest,  all  moro 
steep  angles  causing  it  to  slip  or  fall :  this  angle  Is  called, 
in  mechanics,  the  angle  t\f  repose.  In  the  strata  through 
which  railway  cutting*  are  made,  and  from  which  em- 
bankment* are  usually  formed,  the  slope*  of  the  sides  are 
rarely  less  than  If  foot  horizontal  to  I  foot  vertical,  and 
they  vary  between  that  and  2  feet  horizontal  to  1  foot 
vertical.  When  the  material  I*  gravel,  sand,  loose  chalk,  or 
gravelly  clay,  a  slope  of  1}  to  1  is  generally  found  suffi- 
cient ;  but  with  certain  descriptions  of  clay,  such  a*  that 
called  the  London  clay,  a  more  gradual  slope  must  be  al- 
lowed. With  such  material,  the  slopes  are  constructed  at 
I*  or  2  horizontal  to  1  vertical ;  but  in  general  it  is  better, 
even  at  increased  expense  of  earthwork,  to  allow  a  suffi- 
cient slope  in  the  commencement,  and  thereby  avoid  the 
continual  expense  attending  slips,  as  the  gradual  decadence 
of  the  sides  of  cuttings  and  embankments  is  called. 

The  face  of  slopes,  both  of  cuttings  and  embankments, 
should  be  covered  with  toil  and  sown  with  grass  seeds, 
•o  a*  to  produce  a  turf,  which  gives  a  further  »ecuiity 
against  slips.  They  may  be  also,  especially  the  slopes  of 
embankments,  planted  with  shrubs  ;  care  being  taken, 
however,  not  to  obstruct  the  ventilation  of  the  road. 

When  the  itratum  through  which  a  cutting  I*  required 
to  be  made  is  rock  or  hard  stratified  chalk,  it  w  ill  stand 
with  perpendicular  sides  ;  and,  in  tuch  cases,  cuttings  of 
great  depths  may  be  made  at  a  trifling  sacrifice  of  land. 
The  Olive  Mount  cutting  on  the  Liverpool  and  Man- 
chester railw  ay  is,  at  the  deepest  parts,  above  100  perpen- 
dicular feet  from  the  natural  level  of  the  surface  to  the 
level  of  the  rails  ;  and  cuttings  of  still  greater  depth  and 
much  greater  extent,  through  stratified  chalk,  arc  exe- 
cuted on  the  Brighton  railway,  of  which  the  sides  are 
perpendicular. 

In,  most  cases,  however,  where  cuttings  attain  to  these 
extraordinary  depths,  tunnels  would  be  less  expensive. 
It  sometimes  happens  that  the  material  of  the  cutting  i* 
required  for  an  adjacent  embankment .  and,  under  such 
circumstances,  if  the  sides  of  the  cutting  can  be  perpen- 
dicular, and  the  sacrifice  of  land  small,  It  may  be  prefer- 
able to  tunnelling.  The  materials  from  the  Olive  Mount 
cutting  above  mentioned  were  required  for  the  form- 
ation of  the  broad  green  embankment  adjacent  to  it. 

Drainage  The  formation  level,  a*  the  artificial  sur- 
face of  the  road  intended  to  receive  the  rails  and  their 
supports  is  called,  should  be  properly  drained.  This  is 
effected  by  a  centre  drain,  carried  along  the  middle  of  the 
road,  with  cross  drains  at  proper  intervals  communicating 
with  side  drains  in  the  cuttings,  and  discharging  the  water 
down  sloping  drains  descending  the  side*  or  embank- 
ments. The  centre  and  crois  drains  are  covered  drains, 
formed  cither  of  brick  or  stone,  or,  more  economically,  of 
tiles  made  of  a  proper  form  for  the  purpose. 
Road  Structure.  —  The  surface  of  the  road 
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pared  to  receive  the  roil*,  the  propi  or  chain  which  at 
fixed  intervals  form  the  support  of  the  rails  must  next  be 
laid  down.  These  are  sustained  on  supports  of  cither  of 
two  kinds:  — 

1st,  In  rutting*,  or  on  well-consolidated  embankments, 
is  are  provided,  roughly  formed  into  a  rect- 
parallelo  piped,  the  base  of  which  is  a  square 
side  Is  a  feet,  and  the  height  of  which  Is  1  foot.  A 
bottoming  of  broken  stone  and  gravel  being  spread  to 
receive  these,  they  are  set  upon  it  by  raising  them  rc- 


iwatedly  by  means  of  a  lever,  and  letting  them  fall  in  the 
place  where  they  are  Intended  to  rest,  until  they  beat  for 
themselves  a  solid  and  unyielding  bed.    It  was  the  prac- 


parallel 

to  the  sides  of  the  railway.   In  fig.  7. 
(7.) 
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laid  across  the  road,  with  the  flat  side  downwards.  Tat 

chairs  are  fastened  to  them  by  pins  on  the  convex  side,  u 
the  same  manner  as  they  have  been  already  described^ 
be  fastened  to  the  blocks.  Each  pair  of  opposite  ctm-j 
being  thus  connected,  by  being  attached  to  tbc  un» 
sleeper,  the  rail*  are  kept  in  gauge  nut* 
yielding  of  the  foundation  under  i ' 

Until  within  a  recent  period,  i 
sally  regarded  as  the  best 
rails,  wherever  they  could  be  I 

foundation,  and  wooden  sleepers  were  only  resorted  to  u 
tern  i 


temporary  supports,  to^be  ultimately  superseded  by 


permanent  purposes 
when  submitted  to  t 


l«  represented  the  plan  of  a  railway  thus  laid  on  blocks, 
showing  Its  drainage,  consisting,  as  Is  usual  with  rail- 
ways having  extensive  traffic,  of  two  lines.  The  line 
)t  ft,  K'  K*  Is  appropriated  to  carriages  moving  in  one 
direction,  and  the  line  r  r,  r*  r*  to  carriages  moving  In 
the  other  direction.  By  thus  causing  carriages  moving  in 
the  same  direction  to  be  confined  to  the  same  line,  the 
collision  of  trains  meeting  Is  prevented.  The  centre 
drain  running  between  the  two  lines  of  railway  is  repre- 
sented at  I)  D  D.  The  cross  drains  are  shown  at  C  C  C, 
communicating  with  the  aide  drains  S  S  S. 

The  blocks  are  represented  at  I)  D,  supporting  the 
rail*,  and  laid  with  their  sides  parallel  and  perpendicular 
to  the  rails. 

This  arrangement  has  lately  been  superseded  by  the 
it  of  blocks  represented  in  fig.  8.  It 


In  preference  to  stone  blocks  for 
whether  they  will  prove  economical, 
the  trial  of  a  long  period  of  time,  es- 
perience  alone  can  decide. 

The  chairs  which  are  the  immediate  supports  or  p-<X4 
on  which  the  rails  rest  are  attached  to  the  centre  of  V* 
upper  surfaces  of  the  blocks  in  the  following  manner  - 
Two  holes  are  drilled  in  the  blocks  to  a  sufficient  depta. 
about  S  inches  in  diameter.  Into  which  plugs  of  oak  or 
other  hard  wood  are  driven  ;  hole*  are  then  bored  in 
these  3-aths  of  an  inch  in  diameter,  corresponding  in  posi- 
tion with  two  holes  in  the  chair  of  cast  iron,  whlck  is  to 
support  the  rail.  Iron  pins  of  half  an  Inch  in  diameter  art 
then  driven  through  the  holes  in  the  chairs  into  uw 
holes  in  the  block,  a  piece  of  patent  felt  being  pises* 
between  the  chair  and  the  block  ;  and  the  chair  is  tbu 
firmly  fastened  to  the  block. 

The  chain  are  formed  of  cast  Iron,  formed  with  * 
cavity  corresponding  to  the  magnitude  and  form  of  t*e 

'  her  vary 
to  the  opinion  or  jt 
tical  section  of 

fixed  on  a  block,  now  inu**,  »ni 
the  rail  resting  in  it,  b  rrprr 
sonted  in  fig.  10. 
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rail :  they  vary  very  much  in  their  site  and  form,  arconfa< 
ir  judgtnen 
of  one  of  the  most  common  form*  of  res u, 


lent  of  the  engineer.  A  crust  »e> 
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Is  considered  that  this  arrangement  gives  the  block  a 
lietter  bearing  on  its  bed:  but  the  chief  advantage  at- 
tending It,  as  compared  with  the  former  position  of  the 
blocks,  is  that  it  renders  the  base  of  the  block  more  ac- 
cessible for  repairing  and  adjustment,  from  time  to  time, 
when  the  road  Is  in  operation. 

2dly.  On  embankments  newly  made,  or  other  parts  of 
the  line  where  the  foundation  of  the  road  is  liable  to  yield 
under  the  operation  of  the  traffic  upon  it,  wooden  sleepers. 
S  S,  flg.  9.  extending  across  the  road,  are  used  instead  of 
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forms,  and 
ways.  The»e.  I 
been  very  generally  superseded  by  the  simple  conrnvsacr 
of  a  wooden  block  or  wedge  driven  in  between  the  side  of 
the  chair,  a*  represented  at  a,  flg.  10.  These  vedfr* 
are  prepared  by  previously  passing  them  through  a  br- 
drostatic  press,  so  as  to  harden  them  by  expmine  t?  •  rr 
to  a  severe  pressure.  Besides  affording  a  very  rtfff. iu 
fastening  to  the  rail  in  the  chair,  theae  wedges,  from  nV 
nature  of  the  material,  soften  the  jar  which  attends  ti* 
transition  of  the  wheels  over  the  chairs. 

Weight  and  Form  of  Rtiiis.  —  The  weight  and  form  of 
the  rails  have  been  subject  to  great  variation,  since  tit? 
extension  of  railways  to  the  rapid  transport  of  passcnf*r> 
This  has  not  arisen  so  much  from  ignorance  of  the  »«- 
chanlcal  properties  of  the  metal  thus  applied,  as  fn<cn 
the  varying  weight  and  speed  of  the  engines  and  k**b 
transported  upon  them.    The  weight  of  the  engines 
(n  the  commencement,  limited  to  6  tons ;  but  the  ■sort 
common  weight  of  these  machines  at  present  is  IStmu. 
and  their  speed,  as  well  as  the  amount  of  loads  «birti 
thev  draw,  have  undergone  a  corresponding  InervaK 
The  strength  and  solidity  of  the  structure  on  whk*  rtw 
extraordinary  traffic  is  carried  have  necessarily  ui>d»r- 
gone  corresponding  changes.   The  Liverpool  and  Mso 
chetter  railw  ay  was  first  laid  down  with  rolled  Iron  rsih. 
weighing  35  pounds  per  yard,  supported  on  chain  Jfn* 
asunder.   These  were,  however,  soon  found  imuSciesi 
in  strength,  and  they  were  replaced  by  rails  weiirblog 
pounds,  per  yard,  supported  on  bearings  at  the  ume 


a  cr  a  ct  it  it 

stone  blocks  to  support  the  chains.  These  are  usually  i 
formed  of  larch  :  the  tree  is  split  along  the  centre,  to  as  to 
form  two  sleepers,  one  side  of  which  is  flat,  and  the  other 
convex.  They  are  usually  from  8  to  9  feet  long,  and  I 
from  9  to  10  Inches  broad  on  the  flat  side ;  and  from  4  to  6 
Inches  deep,  measured  in  the  thickest  part.  They  are 
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The  distance  between  the  bearings  or  chairs 
been  subject  to  change.  The  necessary  stre 
weight  or  the  rail  will  evidently  depend  on  this  disuocr 
the  greater  the  distance  between  the  props,  the  \ 
must  be  the  strength  of  the  rail  ;  ana.  so  far  as  i 
expense,  the  engineer  has  to  balance  the  cost  of  I 
rails  against  the  saving  effected  by  a  diminished  t 
of  blocks  and  chairs.  But.  independently  of  the  i 
sideration  of  expense,  the  effect  upon  the  carriage*  an*' 
engines  is  to  be  considered.  Between  ch^fr  and  chair,  s 
slight  flexure  of  the  rail  takes  place,  and  the  wheels  hair 
consequently  to  pass  over  a  series  of  eminences,  so  a*  to 
give  to  the  carriages  a  pitching  motion,  the  interval* »'~ 
degree  of  which  mu«t  depend  conjointly  on  the  strength 
of  the  rails  and  the  distance  between  the  chairs. 
The  least  distance  between  the  chairs  now  used  fi 

3  feet,  and  the  greatest  ft  feet ;  90  lb.  rails  are  very 
generally  used  on  3  feet  bearings ;  fib  lb.  rails  on 

4  feet  bearings ;  and  75  lb.  rails  on  ft  feet  beannp 
All  these  varieties  of  construction  are  used  In  differe  .t 
parts  of  the  Liverpool  and  Manchester  railway.  TU 


Digitized  by  Googl 


RAILROADS. 

i  railway,  extending  from  Birmingham  to 
,  it  laid  down  uniformly  with  «» lb.  mil,  on  4  feet 
and  the  London  and  Birmingham  railway  has 
in  different  place*  all  the  above  varieties.      i  • 

The  form  of  the  rail  has  been  much  varied.  The  fish- 
bellied  rail  waa  considered  to  have  the  most  advantageous 
form,  when  the  Liverpool  and  Manchester  railway  was 
first  brought  into  operation,  and  for  snme  years  after- 
wards. This  form  .gives  increased  depth  to  the  rail  at 
the  parts  most  distant  from  the  supports  ;  and,  in  theory. 
It  it  unquestionably  the  most  correct,  the  strength  of 
eTery  part  to  resist  vertical  pressure  being  the  same. 
But  various  practical  objections  have  been  found  against 
it,  which  our  limit*  will  not  allow  us  to  examine  or 
discuss ;  and  the  fish-bellied  rail  has  accordingly  been 
altogether  superseded  by  the  parallel  rail,  which  is  a  rail 
whme  cross  section  is  the  same  at  every  part.  Nothing 
can  be  more  varied  or  more  capricious  than  the  forms 
sri ven  to  the  cross  section  of  rails  by  different  engineers. 
The  figures  II  to  18.  represent  a  few  of  this  great  variety. 
(11)          (It.)  (13.)  (14.) 


(15.) 


(•C) 


(17.) 


(1».) 


The  form,  however,  which  has  obtained  most  general 
favour  at  the  present  time  is  that  which  is  represented 
in  fig.  13.,  the  cross  section  of  which  Is  nearly  the  same 
as  the  longitudinal  section  of  a  dumb  bell.  This  form 
of  parallel  rail  has  the  advantage  of  being  capable  of 
being  reversed,  either  side  being  turned  upwards. 

In  some  rare  instances,  modern  railways  In  England 
have  been  laid  down  on  continuous  hearings.  The  rails, 
in  such  cases,  are  supported  immediately  on  the  longi- 
si  truckers  without  chairs.  This  is  the  case  in  the 
Manchester  and  Bolton  railway, 
and  in  the  Great  Western  railway: 
a  section  of  a  rail,  as  attached  to  a 
longitudinal  trucker  support  wlth- 
outa  chair.  Is  represented  In  fig.  19.. 
where  K  is  a  section  of  the  rail,  P 
an  iron  pin  attaching  it  to  the 
trucker  B.  These  pins  are  placed 
at  regular  distances  along  the  out. 
side  base  of  the  rail. 

A  section  of  the  rail  with  its 
trucker  support,  used  on  the  Great 
Western  railway,  is  given  in  fig. 
30.  These  rails  are  fastened  to  the 
truckers  by  screws  on  each  side. 
They  weigh  from  40  to  AO  lbs.  per  yard. 

Gunge  of  the  Railway. — Hie  gauge,  or  the  distance 
between  the  rails,  on  which  depends  the  distance  be- 
tween the  wheels  of  the  carriages  and  engines,  and  to  a 
certain  extent  their  structure,  has  recently  been  a  sub- 
ject of  much  discussion.  It  is  contended  by  some  that 
alt  railways  constructed  In  the  same  country  ought  to 
have  the  same  gauge  ;  that,  though  it  is  not  contended 
that  the  gauge  now  In  use  is  the  best  that  could  possibly 
have  been  adopted,  yet  that,  extensive  lines  of  road 
having  been  constructed  with  that  gauge,  more  disad- 
vantage will  attend  any  departure  from  it  than  could  be 
balanced  by  any  advantages  that  could  attend  any  other 
magnitude  of  gauge. 

IA  the  colliery  railways  In  the  north  of  England,  the 
rails  had  been  laid  at  1  feet  Inches  asunder  ;  and  on  the 
Liverpool  and  Manchester  railway,  the  first  line  intended 
for  general  traffic,  was  laid  down  by  Mr.  Stevenson  with 
the  same  gauge.  The  lines  of  railway  subsequently  pro- 
jected, extending  from  Liverpool  and  Manchester  to 
Birmingham  (and  thence  to  London),  to  Preston,  Wigan, 
Bolton,  Leeds,  and  other  places,  were  laid  down  with  the 
same  gauge,  since  the  carriages  and  engines  would  ne- 
cessarily have  to  pass  from  one  to  the  other.  But  when 
railways  began  to  be  constructed  In  Belgium  and  other 
of  the  Continent,  where  the  same  reason  for  uni- 
of  gauge  did  not  prevail,  the  same  gauge  never - 
is  adopted.  The  first  conspicuous 
uniformity  took  place  in  the  Gre* 


this  uniformity  took  place  In  the  Great 
railway,  extending  from  London  to  Bristol,  which  was 
laid  down  with  a  gauge  of  7  feet ;  and  the  Eastern  Coun- 
ties railway  next  adopted  a  gauge  of  6  feet. 

The  gauge  of  a  railway  can  be  regarded  as  nothing 
more  than  its  linear  modulus,  or  the  index  to  its  general 
scale.   There  is  nothing  per  $e  to  give  one  gauge  a  pre- 
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ferenco  over  another ;  but,  as  the  magnitude  of  the  gauge 
determines  the  general  magnitude  and  scale  of  tho  rail, 
way,  and  of  every  thing  connected  with  the  railway,  in- 
cluding waggons,  coaches,  and  engines,  bridges,  viaduct*, 
tunnels,  cuttings,  Kc,  and,  in  short,  all  the  works,  whether 
of  a  moveable  and  perishable  or  fixed  and  permanent  na- 
ture, it  is  a  matter  of  the  greatest  importance  that  it  should 
be  determined  with  a  just  regard  to  the  traffic  of  the  line. 

Curvet  on  Railway*.  —  With  a  view  to  insure  the 
public  safety,  the  legislature  has  generally  required  . 
no  curve  shall  be  allowed  upon  a  main  line  with  a  L. 
radius  than  one  mile :  the  exceptions  to  this  are  where  one 
railway  passes  into  another  ;  and  at  the  termini,  or  the  en- 
trance of  depots  or  stations.  In  such  situations 
trains  must  slacken  their  speed,  and  therefore  a 
curve  is  attended  with  less  danger.  It  hai 
however,  that  these  restrictions  upon  the  rad  _ 
have  been  more  stringent  than  safety  requires.  In  a 
course  of  experiments  made  by  Dr.  Lardner,  within  the 
last  two  years,  it  has  been  established  that  curves  of  a 

of  resistance  at 
trains,  and  therefore  curves  of 
may  be  traversed  at  that  speed 
without  danger.  We  may  here  state,  that  on  the  New- 
castle  and  Carlisle  railway  there  are  many  curves  in  the 
main  line  with  radii  under  half  a  mile,  which  are  tra- 
versed at  the  usual  speed  with  perfect  safety. 

Motive  Power  on  Railways.— -The  motive  power  on 
railways  for  general  traffic  it  at  present  steam  power,  and 
is  either  locomotive  engines,  which  move  along  the  rail- 
way w  ith  the  load  which  they  draw  ;  or  stationary  engines, 
which,  by  means  of  ropes  extended  along  the  line  of 
railway,  draw  the  loads  In  either  direction.  See  Locomo- 
tive E no ink  and  Stationary  Engine. 

Resistance  of  Air  to  Railway  Trains.  —  Until  very 
recently,  it  has  been  considered  by  engineers  that  the 
resistance  to  railway  trains  was  almost  entirely  due  to 
friction  and  mechanical  effects,  and  that  that  part  of  the 
resistance  which  depends  on  the  atmosphere  formed  to 
inconsiderable  a  portion  of  the  whole  that  it  might  be 
disregarded  in  practice.  The  result  of  a  course  of  ex- 
periments, made  within  the  last  two  years,  by  Dr.  Lardner, 
the  details  of  which  may  be  seen  in  the  Proceedings  of 
the  Rrilish  Association,  have,  however,  indicated  a  serious 
amount  of  resistance  due  to  the  air.  If  Dr.  Lardner'* 
conclusion  shall  be  confirmed  by  further  experience,  the 
great  expense  attending  the  maintenance  of  very  high 
speed  on  railways,  and  the  improbability  of  attaining  in 
the  ordinary  work  of  a  line  the  extraordinary  velocity 
which  some  persons  now  contemplate,  will  be  apparent. 
Speed  of  Railway  Traffic.  See  Locomotive  Engine. 
For  the  details  of  the  structure  and  operation  of  rail- 
see  the  Treatise  by  Nicholas  Wood.  3d  edition, 
n.  1838 ;  The  Steam  Engine,  $c,  by  Dr.  Lardner. 
7th  edition,  London.  1840. 

Railway,  Pneumatic  or  Atmospheric.  The  name 
given  to  a  system  of  locomotion  on  railways  by  means  of 
the  pressure  of  the  atmosphere.  A  simple  and  Ingenious 
apparatus  for  this  purpose  was  invented  a  few  years  ago, 
and  is  now  being  exhibited  on  the  West  London  Rail- 
way at  Wormwood  Scrubs.  Those  who  desire  to  see  a 
brief  though  clear  account  of  this  invention,  with  a  re- 
turns of  the  advantages  likely  to  accrue  from  its  being  ge- 
nerally adopted,  may  consult  tho  well-reasoned  letter  of 
Mr. Pirn,  addressed  to  the  President  of  the  Board  of  Trade 
(1841 ).  ( See  also  a  treatise  on  this  subject,  byMr.Samuda.) 

RAIN.  (Ger.  re  gen.)  In  Meteorology,  water  falling 
from  the  atmosphere  in  drops. 

The  theory  of  rain  is  not  yet  very  satisfactorily  es- 
tablished. One  of  the  most  ingenious  explanations,  and 
indeed  the  only  one  w  hich  rests  entirely  on  known  prin- 
ciples, was  proposed  by  Dr.  James  Hutton  In  the  Philo- 
sophical  Transaction*  of  F.dinhurgh  for  1787.  It  is  now 
a  well-ascertained  fact,  though  it  was  only  matter  of  con- 
jecture to  Dr.  Hutton.  that  the  capacity  of  air  for  moist- 
ure, or  the  quantity  of  moisture  which  a  given  volume 
of  air  will  hold,  increases  with  the  temperature,  but  In  a 
much  faster  ratio  than  the  temperature ;  and  hence  it 
follows  that  if  two  equal  portions  of  air  at  different  tem- 
peratures completely  saturated  with  moisture  are  mingled 
together,  a  precipitation  mutt  take  place  in  consequence 
of  the  mixture,  which  will  have  the  mean  temperature  of 
the  two  portions.being  unable  to  sustain  the  mean  quantity 
of  vapour.  For  example,  suppose  that  while  the  tempe- 
rature Increases  in  an  arithmetical  ratio,  the  capacity  for 


that  at 
hold  'i00 
400  parts. 


in  a  geometrical  ratio,  and 
of  I  ft  centesimal  degrees  air  can 
;  then  at  30  degrees  It  will  hold 
s  800  parts.  Now,  suppose  two 
,  at  the  respective  temperatures 
15  and  4ft  degrees,  to  be  mixed  together,  the  compound 
In  1000  part 


equal  bulks  or 
of  15  and  45  del 

must  contain  1000  parts  of  vapour,  or  either  half  of  it 


ftOO  parts  ;  and  the  temperature  of  the  compound  will  be 
30  degrees.   But  at  this  temperature  the  air  is  saturated 
with  400  parts,  and  consequently  there  will  be  a  precipi- 
tation of  Ho  parts  from  each  of  the  given  bulks. 
It  is  obviously  not  necessary  that  tho  commingled  por- 
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Hons  of  air  should  be  fully  saturated  with  moisture,  as 
assumed  in  the  above  example  ;  rain  will  be  precipitated 
if  the  two  masses  approach  the  point  of  saturation,  but 
the  quantity  will  be  proportionally  less.  It  is  also  a  con- 
sequence oi  the  theory  that  for  a  given  difference  of  heat 


precipitation  will  be  greatly  increased  at  the  higher 
peraturet  ;  and  this  Is  conformable  to  experience. 


RAINBOW. 

3d  part  or  an  inch  In  diameter ;  i 
bodies,  descend  with  a  continually 


for  showers  are  most  copious  during  hot  weather,  and 
in  tropical  countries.  The  circumstances,  therefore,  on 
which,  according  to  this  theory,  the  quantity  of  rain  pre- 
clpitated  in  a  given  time  depends  are  the  following  : —  The 
previous  dampness  of  the  commixed  portions  of  air  ;  the 
difference  of  their  respective  temperatures  ;  the  elevation 
of  their  mean  temperature  ;  and  the  extent  to  which  the  I 
combination  takes  place. 

The  principal  objection  to  this  theory  is,  that  the  quan- 
tity of  rain  winch  actually  falls  in  a  given  portion  of  time  I 
is  often  very  much  greater  than  can  be  supposed  to  be  pro- 
duced by  any  probable  extent  of  cooling  that  can  take 
place  in  the  free  atmosphere  in  that  time,  unless,  perhaps, 
we  have  recourse  to  the  supposition  of  a  cold  and  warm 
current  driving  swiftly  in  opposite  directions,  and  con- 
tinually mixing  their  conterminous  surfaces.  Sir  J.  Leslie 
(Encyc.  Brit.,  art.  "Meteorology")  computes  that  if 
two  currents  of  moist  air  were  driving  along  in  opposite 
directions,  with  velocities  whose  sum  Is  30  miles  an  hour, 
the  one  having  a  temperature  of  70°  of  Fahrenheit,  and 
the  other  of  50°,  the  deposition  of  moisture  in  the  space 
of  an  hour  would  be  equal  to  the  height  of  an  inch.  If 
the  sum  of  the  opposite  velocities  amounted  to  GO  miles 
an  hour,  and  the  Intermingling  influence  extended  to  but 
a  quarter  of  an  inch  at  the  graiing  surfaces,  there  would 
still  be  produced  In  the  same  time  a  fall  of  rain  reaching 
to  half  an  inch  in  altitude.  These  quantities  agree  suffi- 
ciently with  observation  in  certain  cases  ;  but  the  ob- 
l  that  rain  frequently  falls  from  clouds 
ove  very  slowly,  and  when  consequently 
i  of  such  velocities  is  inadmissible. 
It  is  the  opinion  of  Mr.  Luke  Howard,  and  some  other 
writers  on  meteorology,  that  Dr.  Hutton's  theory  is  in- 
sufficient to  explain  the  phenomena  ;  and  that  the  imme- 
diate cause  of  ruin  is  to  be  ascribed,  in  many  instances  at 
least,  to  the  electric  action  of  the  clouds  on  e.ich  other. 
They  suppose  the  hygrometric  moisture  in  the  air  to  be 
kept  suspended  by  the  mutual  repulsions  of  the  electric 
atmospheres  of  the  particles  ;  and  that  when  the  electricity 
Is  from  any  cause  withdrawn,  the  suspending  power  is 
likewise  removed,  and  the  particles  coalesce  and  fall  in 
consequence  of  their  gravity.  That  rain  is  connected  In 
some  way  or  other  with  the  electric  state  of  the  atmo- 
sphere. Is  a  position  which  may  be  readily  conceded  ;  but 
as  the  disturbance  of  the  electric  equilibrium  remains  to 
be  accounted  for,  this  theory,  as  It  at  present  stands, 
brings  us  no  nearer  to  definite  ideas. 

Some  extraordinary  falls  of  rain  have  been  recorded, 
the  accounts  of  which,  if  not  given  on  apparently  unex- 
ceptionable testimony,  would  scarcely  fail  to  be  regarded 
as  fabulous.  On  the  23th  October,  1825,  a  fall  of  30  French 
Int  h'-s  (32  P.nglish),  within  24  hours,  occurred  at  Genoa; 
and  on  the  9th  October.  1X27.  there  fell  at  Joyeusc.  in  the 
south  of  France,  a  quantity  equal  to  31  Englirii  inches 
within  the  space  of  2*2  hours.  (  Prof.  Forbes s  Keport  on 
Meteorology,  in  the  Bntorts  oj  the  IJritish  .Usocutintijur 
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A  curious  ri 


attending  the  fall  of  rain  is,    4*> ;  the  radius  of  the 


that  the  quantity  collected  in  rain  gauges  placed  at  the 
surface  of  the  ground  is  considerably  greater  than  when 
the  Instruments  are  placed  at  some  elevation  above  the 
surface.  On  an  average  of  13  years  the  quantity  of  rain 
which  fell  annually  in  the  court  of  the  observatory  at 
Paris  was  56  centimetres  (22  KnglUh  inches) ;  while  the 
mean  quantity  which  fell  on  the  terrace,  at  the  height  of 
28  metres  (9*2  feet)  above  the  court,  was  only  50  centi- 
metres, or  R-9ths  of  the  former  quantity.  A  gauge  placed 
on  the  top  of  York  Minster,  at  an  elevation  of  212  feet 
10  inches,  showed  a  fall  of  I4  9H3  inches  between  Febru- 
ary 1833  and  February  1834  ;  while  two  perfectly  similar 
instruments,  one  placed  on  the  top  of  the  Museum  of  that 
city,  at  a  height  of  43  feet  ft  inches,  and  the  other  on  the 
ground,  gave  respectively  19-832  inches  and  23*706  inches. 
{ 11  f ports  of  the  British  Association  /or  I  KM. )  It  is  sup. 
posed  that  this  phenomenon  depends.  In  some  measure 
at  least,  on  the  circumstance  that  the  drops  of  rain,  de- 
scending from  the  higher  regions  with  the  temperature 
belonging  to  the  elevation,  cause  a  condensation  of  vapour 
In  the  lower  strata,  and  probably  of  fogs,  which  are  always 
denser  near  the  surface  of  the  ground,  and  which  yield 
a  considerable  deposition  of  water.  Any  hypothesis  of 
this  kind,  however,  is  quite  insufficient  to  explain  the 
great  difference  observed  at  York  between  the  products 
of  the  rain  gauges  on  the  ground  and  the  top  of  the 
Minster,  and  which  la  most  probably  to  be  ascribed  to 
•omc  imperfection  in  the  action  of  the  instrument  when 
exposed  to  galea  of  wind.  It  has  been  suggested  that 
eddies  are  formed  round  the  rim  of  the  funnel,  which  have 


until  the  resistance  of  the 
weight,  after  which  the  < 
velocity  is  proportional  to  the  square  i 
of  the  drop  .  but  it  is  perhaps  not  ] 
with  certainty  the  actual  terminal 
to  a  drop  of  any  given  diameter. 

The  average  quantity  of  rain  which  falls  in  a  year  i* 
any  given  place  depend*  upon  a  great  variety  of  cirrus - 
stances, — as  latitude,  proximity  to  the  sea.  elevation  of  tfe 
region,  configuration  of  the  country  and  of  the  meant*  n 
ranges,  exposure  to  the  prevailing  winds  ;  and  in  rrrefa. 
on  the  different  local  causes  which  influence  (limit- 
Humboldt  estimates  that  the  average  depth  of  rain  whirs 
annually  falls  at  the  latitudes  of  0°,  19°,  43°.  and  u< 
be  taken  respectively  at  9H,  HO,  29.  and  17  Inches ;  N.t 
this  estimate  must  be  regarded  rather  as  a  roturb  jpj,>r-*>- 
imation  to  the  ratio  in  which  the  quantity  decreases  t* 
going  from  the  equator,  than  as  indicating  the  act* ,*i 
average*  at  any  particular  place  ;  and  it  is  observed  tin 
though  the  annual  depth  be  greatest  towards  tbeequst.  - 
the  number  of  rainy  days  in  the  majority  of  places  in- 
creases with  the  latitude. 

The  greatest  depth  of  rain  which  haa  been  register^ 
at  any  place  In  a  year  is  at  Maranham,  lal.  24°  J»..  *•»! 
which  is  stated  by  Humboldt  to  be  277  English  inrhr*. 
But  this  is  greatly  above  the  average,  and  indeed  n*  re 
than  double  the  annual  quantity  which  has  been  observd 
at  any  other  locality.  At  St.  Domingo  the  annual  (all  u 
estimated  at  120  inches  ;  at  Cayenne.  116  inches  ,  ia  fc 
island  or  Granada.  112;  at  the  Havannah.  91;  at  QkV 
cutta,  from  76  to  lift  ;  at  Bombay,  from  83  to  %;  tf* 
Island  of  Martinique,  87  Inches  ;  and  at  Sierra  Leone.** 
Of  European  countries.  Portugal  appears  to  be  the  not 
humid,  123  iuchea  having  been  observed  at  Cohnbra  lr  s 
year.    The  average  depth  at  Paris  is  19"  I  inches  (Ars+*o. 

18-4;  Padua,  36  (5;  Petersburg.  18  2  ;  Rome.  312;  Rot- 
terdam. 22-4  ;  Stockholm,  18  7;  Vienna,  17.  For  places  in 
Great  Britain  the  following  averages  were  deduced  lr 
Dr.  D. ilt on  from  observations  of  a  number  of  years  — 
Manchester,  36  140  Inches  ;  Liverpool.  34*  118  ;  Laocasf*. 
39-714;  Kendal,  53-944;  Dumfries, 36  918;  Glasgow,  21  351. 
London,  20*686.  Mr.  Howard  gives  the  annua]  average  *t 
London  equal  to  24*9  inches  ;  Professor  Phillips  at  lwk 
25-7;  and  Mr.  Adle  at  Edinburgh,  23  inches.  (Ontr.- 
theory  of  rain,  see  Kiimpts,  Lrhrbuch  drr  Met 
Muuike,  In  Gehier's  Physical, 
Meteorological  Essays,  ate.) 

RAINBOW.  (Germ,  regenbogen ;  Lat.  iris;  l>. 
arccnciel.)  The  brilliant-coloured  arch  which  make* 
its  appearance  when  rain  is  falling  in  the  region  of  t^r 
sky  opposite  to  the  sun,  and  the  sun  is  shining  at  £<• 
same  time. 

This  well-known  meteor  presents,  when  perfect,  the 
appearance  of  two  concentric  arches  ;  the  inner  br*"*" 
called  the  primary,  and  the  outer  the  srexmdary  rait-hos 
Each  is  formed  of  the  colours  of  the  solar  spectrum;  twi 
the  colours  are  arranged  in  the  reversed  order,  tor  rrJ 
forming  the  exterior  ring  of  the  primary  bow  and  the 
interior  of  the  secondary.  The  innermost  bow  li  a  ft- 
ment  of  a  circle  whose  radius  subtends  an  angle  of  nbf  *» 


subtrndi  an 


angle  of 
in  the  pr« 


51°;  and  the  common  centre  is  rituated  in 
ation  of  the  straight  line  which  pa 
centre  or  the  sun  and  the  eye  or  the 
the  conditions  invariably  accompanying  its 
the  colours  of  the  rainbow  were  known 
period  to  be  produced  by  the  sun  s  rays 
the  drops  of  railing  rain  ;  but  the  phenc 
plicated  one,  and  was  not  fully  and  satisfj 
until  Newton  had  discovered  the  com 
solar  light,  and  the  different  refrangibUlty  of  the 
ponent  rays 


Is  a  < 


the  effect  of  diverting  part  of  the  rain. 

Bain  drops  vary  in  size  from  perhaps  the  25lh  to 


the 


In  order  to  explain  the  phenomenon  of  the 
let  us  suppose  a  beam  of  light  admitted  through  a  stm-l 
hole  in  the  shutter  of  a  darkened  room  to  fall  on  a  »pb<- 
rical  globule  of  water  at  I  (fig.  1.)  In  the  direction  S  I, 

and  trace  the  path  of  the 
light  in  the  Interior  of  lb* 
globule.  On  entering  the 
globule  at  I  it  is  refract  e»l. 
and  consequently  decorr- 
posed,  the  rays  of  each  ■.-©- 
lour  being  deilevted  under  . 
different  angle  from  its  ori- 
ginal direction.  For  th 
sake  of  perspicuity,  we  *ha*< 
confine  our  attention  to  th- 
red  ray.  Let  I  K  be  the  di- 
rection of  the  ray  after  the  first  refraction.  On  meetru- 
the  surface  of  thedron  at  K  a  portion  of  the  light  will  •fleet 
its  escape,  and  be  again  refracted  In  the  direction  K  P.wh  l«* 
the  reinaiulng  portion  will  be  reflected  by  the  surface  in 
the 
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with  a  tangent  at  K.  But  on  arriving  again  at  the  tur- 
face  at  L.  this  portion  of  the  ray  which  was  reflected  from 
K  will  be  again  divided  into  two  p  trti ;  one  part  will 
ew-Ape  at  L,  and  Iter  refracted  in  the  direction  L  Q,  while 
the  other  part  will  be  reflected  by  the  surface,  and  proceed 
in  the  direction  L  M  At  M  the  phenomenon  will  he 
repeated  ,  part  of  the  remaining  light  will  escape  and  be 
refracted  in  the  direction  M  R,  and  the  other  be  reflected 
in  the  direction  M  S*.  This  process  will  be  repeated 
indefinitely ;  but  the  intensity  of  the  light  it  dimi- 
ni*hed  at  each  successive  Impact,  and  after  a  few  re- 
flexion* the  quantity  which  emerges  becomes  Insufficient 
to  make  an  impression  on  the  eye.  All  this  may  be  shown 
experimentally  by  causing  n  beam  of  light  to  fall  upon 
a  glass  c>' Under  tilled  with  water,  and  placed  in  a  darkened 
room  ;  the  red  light  emerging  at  the  points  K  L  M  will 
be  wen  when  the  eye  is  placed  in  the  straight  lines  K  P, 


or  I.  Q.  or  M  K. 
To  apply  this 


to  the 


of  the 

r,  it  it  necessary  to 
determine  the  inclination  of 
the  emerging  to  the  incident 
ray.  We  shall  first  take  the 
case  of  two  refractions  with 
a  tingle  intermediate  reflex- 
ion. Let  8  I  (flg.  2.)  be  the 
incident  ray.  I  K  the  direc- 
tion after  the  first  refraction, 
K  the  point  of  reflexion,  L 
the  point  of  emergence,  and 
L  R  the  direction  of  the 
emerging  ray;  also  let  S  I 
and  11  L  be  produced  to  meet  in  T.  The  angle  S  T  R 
it  railed  the  angle  of  deviation,  and  the  object  Is  now  to 
find  an  expression  for  its  value  in  terms  of  the  angle  of 
incidence.  Let  O  be  the  centre  ;  draw  O  I  P  and  O  L, 
and  join  O  T,  which  will  evidently  pass  through  K.  Let 
us  now  assume, 

i  as  < )  1  T  =  S  1  P  the  angle  of  incidence, 
r  sss  O  K  I  ssi  O  I  K  the  angle  of  n 
DaSTR  the  angle  of  deviation  ; 

then,  since  OKI-KIT  +  KTI.andKIT-OlT 
—  O  I  K,  we  have  f  =  (  -  r  +  J  D,  whence 

Delr-li   .    .    .    .  (1.) 
Here  D  is  expressed  In  terms  of  r  ami  i;  but  by  the 
theory  of  refraction  we  have  alto  the  relation 

sin.  / «-  is  sin.  r   ....  (2.) 

fwhere  n  it  the  Index  of  refraction  for  the  red  ray),  so 
th.it  the  value  of  D  depends  only  on  that  of  f. 

The  angle  of  incidence,  i,  may  have  any  value  between 
-*0J  and  0.  But  it  is  obvious  that  between  those  values  D 
must  have  a  maximum  ,  for  when  S  I  falls  perpendicularly 
on  the  globule  there  is  no  deviation,  and  when  S  I  merely 
touches  the  globule  the  deviation  again  vanishes.  To 
find  the  determinate  value  of  i  at  which  the  maximum 
takes  place,  differentiate  the  equation  (I.),  and  make  the 
differential  of  I)  eiual  to  aero;  this  gives  dialrfr, 
Equation  (2.)  also  gives  cos.  id  i sss  n  cos.  r  d  r  ;  whence 
*e  obtain,  by  eliminating  d  r,  and  dividing  both  sides  of 
the  resulting  equation  by  d  i,  n  cot.  r  2  cot. ».  On  tub- 
•tituting  for  cot.  r  in  this  equation  its  vnlue  found  from 
(3.),  the  following  expression  it  obtained  :  — 

cos.f  =  v/jlw^TT. 

Thlt  It  the  value  of  i  corresponding  to  the  maximum 
derUtion  expressed  In  terms  of  is.  But  in  respect  of  the 
red  rays,  the  value  of  is  is  found  experimentally  to  be 
ih«  filial  2333  ;  and  the  corresponding  value  of  i  given 
by  the  trigometrical  tables  Is  i  ■»  aQ°  S3'  30".  From  this 
the  values  of  r  and  D  are  readily  deduced  ;  and  the 


i Im  ago  S3'  30".  r  —  40°  12*  10",  D  —  41°  1'  40". 

The  next  ttep  towards  the  explanation  of  the  pheno- 
menon I*,  to  show  that  no  other  light  than  that  which 
falls  on  the  drop  under  the  angle  of  incidence  correspond- 
ing to  the  greatest  deviation,  will  be  refracted  in  suffi- 
cient quantity  to  make  a  sensible  impression  on  the  eye. 
Now  since  S  1  it  the  incident  ray.  with  respect  to  which 
the  deviation  it  a  mas, mum,  the  rayt  which  are  situated 
T-ry  near  to  8  I,  on  either  side,  will  enter  the  drop  at 
very  nearly  the  same  angle  of  incidence,  and-  conse- 
quently will  emerge  very  nearly  parallel  to  L  R.  With 
re*|wct  then  to  the  pencil  of  light  which  falls  on  the  drop 
at  the  angle  of  incidence,  corresponding  to  the  maximum 
deviation,  all  the  rays  of  red  light  which  it  contains,  and 
which  emerge  after  the  first  reflexion,  will  on  their 
e.nergence  be  parallel,  and  enter  the  eye  situated  in  the 
straight  line  L  R  in  sufficient  number  to  make  a  vivid 
impression  on  the  retina.  But  with  respect  to  a  pencil 
falling  on  the  drop  at  a  small  distance  from  I.  andcontc- 
fienlly  under  a  different  angle  of  Incidence,  the  red  rays 
rill  not  be  parallel,  but  divergent ; 


it  recedes  from  the  drop,  and  at  the  distance  of  the  spec- 
tator will  be  much  too  faint  to  produce  a  distinct  Im- 
pression. It  is  on  this  delicate  principle  that  the  pheno- 
menon principally  depends. 

The  above  principles  being  clearly  understood,  all  the 
circumstances  of  the  phenomenon  admit  of  easy  explan- 
ation.   Let  A  B  C  (tig.  3.)  be  a  section  of  a  drop  of  rain 

nadc  by  the  plane  passing 
through  the  centre  of  the 
sun,  the  centre  of  the  drop, 
and  the  eye  of  the  spectator  ; 
and  suppose  the  ravs  from 
the  tun't  centre  to  fall  on  it 
In  the  direction  S  A.  Let  K 
be  the  potition  of  the  eye  of 
the  spectator,  whose  back  is 
turned  towards  the  - 


draw  E  F  parallel  to  S  A. 
Now  tupposc  the  line  E  T  to 


at  their  emergence  wl 
and  the  light  will  con 

IfiVl 


be  drawn  so  as  to  make  with  E  F  an  angle  of  W  1»  40", 
and  to  meet  the  drop  at  C  ;  then,  since  the  whole  of  the 
anterior  surface  of  the  drop  it  illuminated  by  the  rays  S  A, 
some  one  of  those  rays  must  fall  on  It  under  an  angle  of 
incidence,  such  that  after  being  refracted  at  A,  reflected 
at  B,  and  again  refracted  at  C,  It  will  emerge  parallel  to 
C  E,  and  consequently  make  with  E  V  the  maximum 
angle  of  deviation.  The  spectator  will  therefore  see  the 
red  colour  of  the  spectrum  in  the  direction  E  C.  But  it 
It  obvious  that  all  these  conditions  will  be  fulfilled  in 
respect  of  every  drop  of  rain  which  the  line  E  (J  will 
meet,  on  supposing  it  to  revolve  about  E  F  as  r,a  axis  at 
the  same  angle  of  inclination.  Hence  the  red  rays  thus 
refracted  form  the  surface  of  a  cone,  the  axis  of  which  is 
the  prolongation  of  the  straight  line  drawn  from  the 
centre  of  the  sun  to  the  eye  ;  and  as  the  eye  of  the  spec- 
tator is  at  the  apex  of  the  cone,  a  circular  segment  or  red 
light  will  be  visible,  the  other  part  of  the  circle  being  cut 
off  bv  the  horison. 

What  ha;  now  been  said  has  reference  only  to  rays 
coining  from  the  sun's  centre  ,  but  the  same  thing  must 
happen  with  respect  to  rays  coming  from  every  point  of 
the  sun's  disk;  and  as  the  sun's  diameter  subtends  an 
angle  of  about  30*.  the  spectator  will  consequently  see  a 
band  of  red  light  of  the  breadth  of  about  3C. 

The  explanation  which  has  now  been  given  of  the  ap- 
pearance of  the  red  light  applies  to  all  the  other  colours 
of  the  spectrum,  the  onlv  difference  being  in  the  value  of 
the  Index  of  refraction.  For  the  violet  ray,  in  patting 
from  air  to  water,  the  Index  It  109  -j-  81  ;  we  have  there- 
fore n  =»  1-3468  ;  and  on  computing  from  this  the  values 
or ».  r,  and  D.  by  means  pf  the  preceding  formulae,  there 
results,  appproximately, 

i  a  58°  40*  3".  r  =«  35°  24'  20",  D  at)  40°  17'. 

In  this  case,  therefore,  the  angle  of  maximum  deviation 
is  lets  than  for  the  red  ray,  and  hence  the  violet  it  within 
the  red.  The  breadth  or  the  violet  band  will  obviously 
lie  the  same  as  that  of  the  red,  as  both  depend  on  the 
same  cause  ;  namely,  the  magnitude  of  the  sun's  apparent 
diameter. 

At  the  red  and  violet  are  the  rayt  whose  indices  of  re- 
fraction arc  the  least  and  greatest  respectively,  all  the 
other  prismatic  colours  will  lie  between  these  two,  and 
occupy  bands  of  the  same  breadth,  but  with  considerable 
blending  Into  each  other  ;  for  the  distance  between  the 
centre  of  the  red  and  the  centre  of  the  violet,  being  equal 
to  the  difference  between  their  respective  angles  of  maxi- 
mum  deviation,  amounts  only  to  4^  V —  40°  17'  =  1°  4.V. 
The  whole  breadth  of  the  Interior  or  primary  bow  is 
thit  quantity  plus  the  sun's  apparent  diameter,  or  about 
2°  I.V. 

The  sixe  of  the  bow  depends  upon  the  height  of  the 
sun  above  the  horison.    V*  hen  the  sun  is  in  the  \ 
the  bow  will  be  a  semicircle  to  a  spectator  on  a 
but  on  the  summit  of  a  mountain,  he  may  see  a  : 
greater  than  a  semicircle. 

We  have  now  to  explain  the  formation  of  the 
bow.  In  this  case,  the  light  suffers  two  reflexion 
Interior  of  the  globule,  and  the  path  of  a  ray,  as  repre- 
sented in  flg.  I.,  toil  K  L  M  R.  If  we  denote  the 
angle  of  deviation,  or  the  angle  formed  by  S  I  and  M  R, 
the  incident  and  emerging  rays  by  IV.  and  take  as  ' 
i  and  r  to  represent  the  angles  of  I 
it  Is  easy  to  And  the  equation, 

D'  =  6  r  —  2  i  —  1R0°. 

On  proceeding  from  thlt  by  the 
to  find  the  value  of  i  correspond! 
of  I)',  the  following  equation  it 

cos 

Substituting  for  the  constant  ss  its  values  in  respect  of  the 
red  and  violet  rays,  the  values  oft,  and  consequently  of  r 
and  D',  are  obtained.   They  arc  as  follows  :  — 

red.  i  =  71°  V>'.  r  -  45°  27'.  IV  =  —  .VG°  59'; 
violet,  |-->71°Sff,  r»4l°47',  IV  ■  —  &4°  9' ; 
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the  minus  sign  indicating 
rays  intersect  before  the  drop. 

From  these  values  it  appears  that  in  the  case  of  the 
exterior  bow  the  deviation  is  least  in  respect  of  the  red 
ray,  and  greatest  in  respect  of  the  vioto  ;  the  order  of 
the  colours  is  therefore  reversed,  the  red  occupying  the 
the  violet  the  outermost,  as  re- 
presented In  flg.  4., 
where  E  R  Is  the  red 
and  R  V  the  violet 
ray,  the  eye  of  the 
spectator  being  at  E. 
The  breadth  from 
the  middle  of  the  red 
to  the  middle  of  the 
violet  is  3°  Mr*,  or 
nearly  double  that  of 
the  interior  bow.  The 
interval  between  the 
red  of  the  interior 
bow  and  the  red  of 
the  exterior  is  50° 
W  —  42°  i',  or  8° 
57'.  All  these  values, 
deduced  as  above  from  the  theory  of  refraction,  are  found 
to  agree  exactly  with  those  found  by  actual  measurement. 

Dr.  Halley,  In  the  Phil.  Trans,  for  1700,  has  computed 
the  diameters  of  the  rainbows  formed  by  three,  four,  and 
five  reflexions ;  but  these  bows  are  rarely  if  ever  seen, 
the  light  being  too  faint  to  make  an  impression  on  the 


eve.  Supernumerary  or  spurious  rainbows  are  some 
times  si-en  within  the  primary  and  without  the  second- 
ary bow,  and  having  the  same  order  of  colours  as  the 
bows  to  which  they  respectively  belong.  They  are  ex- 
plained by  Dr.  Young  on  the  theory  of  the  Interference 
of  light.  ( Phi/.  Trans.  1804  ;  Lett.,  vol.  i.  p.  470.)  An 
Inverted  or  distorted  iris  is  sometimes  observed  lying  on 
the  ground  formed  by  the  drops  of  dew  suspended  from 
the  tops  of  the  blades  of  grass,  or  from  spiders'  webs. 
In  favourable  circumstances  lunar  rainbows  arc  some- 
times seen  ;  but  their  colours  are  faint  and  scarcely  per- 
ceptible. 

The  first  explanation  of  the  true  theory  of  the  rainbow 
is  usually  ascribed  (see  Newton's  Optics)  to  Antonio  De 
Dominls,  archbishop  of  Kpalatro,  whose  work,  De  Radii's 
Vitus  et  I. ui  is,  was  published  at  Venice  In  1611,  but 
stated  to  have  been  written  twenty  years  previously.  It 
would  appear,  however,  from  the  account  of  this  work 
given  by  Boscovich.  Montucla.  Priestly,  and  Biot,  that 
the  merit  of  De  Domini*  was  confined  to  a  vague  state- 
ment or  surmise,  unsupported  by  experiment,  that  the 
interior  bow  is  formed  by  two  refractions  and  an  inter- 
mediate reflexion.  He  gave  no  reason  for  the  precise 
angle  which  Its  diameter  subtends  ;  and  with  respect  to 
the  exterior  bow,  hi*  attempt  to  explain  its  formation  is 
wholl y  erroneous.  The  true  theory  of  the  exterior  bow, 
and  the  determination  of  the  particular  angles  of  de- 
viation under  which  alone  the  rays  transmitted  to  the 
eye  are  sufficiently  dense  to  be  visible,  l>clongs  to  Des- 
cartes. The  explanation  given  by  Descartes,  In  his 
Dioptrics,  is  complete  in  every  respect,  excepting  as  to 
the  cause  of  the  colours,  the  theory  of  which  was  supplied 
by  Newton's  great  discovery  of  the  unequal  refrangibllity 
of  the  different  rays  (See  Montucla,  llistoirc  des  Matke- 
matiques,  vol.  1.  p.  700. ;  Pritstly  on  Vision,  p.107. ;  Biot, 
Tr.ute  de  Physique,  torn.  iii.  y.  4fi0.) 

RAIN-GAUGE,  also  called  OMBROMETER,  UDO- 
METER, and  PLU  VIA  METER.  An  instrument  for 
measuring  or  gauging  the  quantity  of  rain  which  falls 
at  a  given  place. 

M  The  rain-gauge  may  be  of  very  simple  construction. 
A  cubical  box  of  strong  tin  or  tine,  exactly  10  Inches  by 
the  side,  open  above,  receives  at  an  Inch  below  its  edge 
a  funnel,  sloping  to  a  small  hole  in  the  centre.  On  one 
of  the  lateral  edges  of  the  box,  close  to  the  top  of  the 
cavity,  is  soldered  a  short  pipe,  (n  which  a  cork  is  fitted. 
The  whole  should  be  well  painted.  The  water  which 
enters  this  gauge  is  poured  through  the  short  tube  into  a 
cylindrical  glass  vessel,  graduated  to  cubic  inches  and 
fifths  of  cubic  inches.  Hence,  one  Inch  depth  of  rain  In 
the  gauge  will  be  measured  by  100  inches  of  the  graduated 
vessel,  and  1-lOOOth  lueh  of  rain  may  be  very  easily 
read  oft*. 

**  It  is  very  much  to  be  desired  that,  being  of  such  easy 
construction,  more  than  one  of  these  gauges  should  be 
erected  ,  or  at  least  one  placed  with  its  edge  nearly  level 
with  the  ground,  and  another  upon  the  top  of  the  highest 
building,  rock,  or  tree  in  the  immediate  vicinity  of  the 
place  of  observation,  the  height  of  which  must  be  care- 
fully determined,  it  having  been  satisfactorily  ascertained 
that  the  height  of  the  gauge  above  the  ground  is  a  very 
material  element  of  the  quantity  of  rain  which  enters 
It.  The  quantity  of  water  should  be  daily  measured 
istered  at  9  a.  m."    ( Report  of  the  President  and 

<  be  pre. 
Re 


nl  form  of  the  instrument  is  represent**  n 
the  annexed  figure,  where  the  rain  whiri 
enters  the  funnel  Is  collected  m  a  cyfco- 

an^beYngVisible^ 

read  immediately  on  the  scale;  am)  uv 
cylinder  and  tube  being  constructed  so  that 
the  sum  of  the  areas  of  their  section*  i«  s 
given  part,  for  instance  a  tenth,  of  the  aras 
of  the  funnel  at  Its  orifice,  each  tack  «f 
water  in  the  tube  is  equivalent  to  the  tro:i 
of  an  inch  of  water  entering  the  mouth  of  the  funsd 
A  stop-cock  is  added,  by  which  the  water  is  draso  asT 
when  the  observation  is  made. 

RAISING  PLATE,  or  UPPER  PLATE.  In  arrtii- 
lecture,  the  plate  or  longitudinal  timber  on  which  the 
roof  stands  raised  or  placed. 

RA'JAH.  The  hereditary  princes  of  the  Hindoos  ir* 
so  termed.  Tbey  belong  to  the  caste  of  warrior,  t 
Cshatrlya,  and  are  generally  dependent  on  Kumpeaai, 
except  in  those  parts  of  the  country  which  the  European 
arms  have  not  as  yet  penetrated.    See  Casts:. 

RAKE,  TO.  The  sea  term  for  incline,  and  applies 
to  the  masts,  stem,  and  steru-post.  Ac. ;  the  bowspru, 
instead  of  raking,  is  said  to  sleeve.  Masts  generally  rake 
aft,  and  in  peculiar  rigs  only  forward.  The  rake  of  tin 
mast  has  an  influence  on  the  sailing  of  the  vessel,  and  ths 
masts  or  some  schooners  rake  excessively.  The  prifa- 
pal  effect  seems  to  be  to  diminish  the  effect  common  d 
all  the  sails,  of  depressing  the  ship's  head. 

To  rake  a  skip,  is  to  fire  into  ber  head  or  Hern  la  tbt 
direction  of  her  length,  or  along  her  decks.  It  U  sinuhr 
to  what  engineers  term  enfilading. 
RAM.  In  Hydraulics.  See  Hydhauuc  Ram. 
RAMADAN,  or  RHAMADAN.  The  name  liven  to 
the  great  fast  or  Lent  of  the  Mohammedans.  It  com- 
mence* with  the  new  moon  of  the  ninth  month  at  the 
Mohammedan  year  ;  and,  while  It  continues,  the  day  is 
spent  uninterruptedly  in  prayers  and  other  devotional 
ex  ere  i  ten.  Even  the  night  Is  passed  by  the  more  ripd 
of  the  faithful  in  the  mosques,  which  are  splendidly 
illuminated  on  this  occasion;  but,  generally  spcakto;, 
the  arrival  of  sunset  is  the  signal  for  a  more  than  urn- 
ally  unlimited  indulgence  in  the  pleasures  of  the  table . 
and,  on  the  third  evening  of  the  fast,  the  grand  sirkr 
commences  a  series  of  official  banquets.  The  Raatwian 
ends  on  the  day  preceding  the  only  other  great  festival 
of  the  Mohammedans,  —  the  linn  am  (which  see),  equi- 
valent to  our  Easter. 

RAMAYA'NA  (Sanscr.  the  Career  or  Travel*  cf  te- 
nia), the  oldest  of  the  two  great  Sanscrit  epic  poems. de- 
scribes the  life  and  actions  of  the  hero  Rama,  and  b* 
wife  Sita  ;  and  especially  Rama's  expedition  to  Ceyko- 
to  rescue  Sita  from  the  tyrant  Rawana.  The  poera  » 
thought  to  have  been  composed  before  the  Christian  en : 
but  there  is  no  certain  indication  of  It*  age.  A  trans- 


lation of  it  was  commenced  by  Messrs.  Cart  v  and  M*rU  - 

and  another  by  A.  W.voo 


man  (printed  at  Serampure) ; 
Schlegel  (Bonn.  1829). 

RAM,  BATTERING. 

RAME'NTA.  In 


See  Ba 


ii  i(f  the  Royal  Society  on  the  Instruc 
for  the  Scientijic  Expedition  to  the 


young  shoots,  and  partlcularlr  numerous  and  highly  de- 
veloped upon  the  petioles  and  the  backs  of  the  leaves  of 
ferns. 

RA'MlSTS.or  RA'MEANS.  In  Philosophy,  the  par- 
tisans  of  Pierre  Rame.  better  known  by  his  Latin  nam* 
of  Ramus,  royal  profe*#or  of  rhetoric  and  philosophy 
at  Paris  in  the  reign  of  Henry  II.  He  perished  *» 
the  massacre  of  St.  Bartholomew.  His  system  of  lot* 
was  opposed  to  th  \l  of  the  Aristotelian  party;  **•* 
during  the  latter  half  of  the  loth  century  a  vebrm*' 
contest  was  maintained  between  their  respective  adhe- 
rents in  Prance,  Germany,  and  other  parts  of  Europe. 
(  Hallam,  Introduction  to  the  Literature  of  Europe,  vol  ri- 
ch. 3.)  "  He  conferred,"  says  the  same  writer,  "material 
obligations  on  science  by  denying  the  barbarous  methyl 
of  the  schoolmen.  What  are  the  merits  of  bis  own  h*'* 
thod,  is  a  different  question."    (lb  vol.  i.  eh. 7.) 

RAMNE'NSES,  or  RAMSES.  The  name  of  tbt 
first  century  of  the  300  horsemen  who  constituted  the 
cavalry  of  Rome  under  the  early  kings.  Most  probaW* 
the  name  also  applied  at  first  to  the  original  century  « 
patrician  houses  established  by  Romulus,  and  di>n»- 
gtilshed  them  from  the  Tatienses  and  Luceres ;  «ho«e 
names.  In  like  manner,  must  be  supposed  to  extend  not 
merely  to  the  two  remaining  centuries  of  cavalry,  bui w 
the  two  centuries  of  tribes  respectively  instituted  by  Ha- 
mulus, on  the  accession  of  the  Sabine*  and  Tarquimu* 
Prlscua.   (See  the  histories  of  Nlebuhr  and  Arnold  > 

RAMP.  (Fr.  Rampe.)  In  Architecture,  a  concave 
beud  or  slope  In  the  cap  or  upper  member  of  any  p^* 
of  ascending  or  descending  worktnj 

RA'MPANT.   (Fr.)   Tu  " 


Digitized  by  Google 


RAMPART. 

lions,  tiger*,  bears,  he.,  when 
•rect  on  their  hind  legs. 
ART.  or  RAMP  IKK.     Id  Fortification. 


the 


ids  a  fortified  place.  It  is  built  of  the 
the  ditch ;  though  »he  lower  pert  of 


t  slope  U  usually  constructed  of  masonry.  The 
ge  of  earth  is.  that  the  balls  instead  of  splintering 
k.  and  rebounding  in  various  directions  to  the 


the  wocl 

great  injury  of  the  besieged,  pass  forward  into  the 
earth,  and  bury  themselves  there.  This  also  renders 
the  rampart  of  earth  much  more  durable  under  the 
fire  of  the  besiegers  than  masonry  would  be.  The  usual 
height  of  the  rampart  Is  about  three  fathoms,  and  Its 
thickness  about  ten  or  twelve  feet.   See  Fortification. 

RAMS'  HORN'S.  In  Fortification,  the  name  given 
by  Itelidor  to  the  tenallles.   See  Tekaille. 

RA'N'A.  ( Lat.  a  frog. )  The  generic  name  of  the 
toilless  Ratrachian  reptiles,  which  have  the  hind  legs 
longer  than  the  fore,  and  webbed  toes  fitted  for  swim- 
ming, and  not  expanded  at  the  extremity.  Their  head  is 
flat,  m  us  tie  rounded,  and  the  opening  ot  their  jaws  large ; 
tiie  tongue  In  most  of  them  is  soft,  and  not  attached  to 
the  bottom  of  the  gullet,  but  to  the  edges  of  the  jaw, 
with  the  free  end  turned  backwards.  There  are  but 
four  toes  to  the  anterior  feet ;  the  hind  ones  frequently 
exhibit  the  rudiment  of  a  sixth. 

There  are  no  ribs  to  their  skeleton,  and  a  prominent 
cartilaginous  plate  supplies  the  place  of  a  tympanum, 
tnc  ear  visible  externally.  The  eye  is  fur- 
two  fleshy  lids,  and  a  third,  which  Is  trans- 
parent and  horisontal,  concealed  under  the  lower  one. 
Inspiration  is  effected  by  the  muscles  of  the  throat,  which, 
bv  dilating,  draw  in  air  by  the  nostrils,  and  by  con- 
cting  while  the  nostrils  are  closed  by  the  tongue 
the  air  to  enter  the  lungs ;  expiration,  on  the 
is  produced  by  the  muscles  of  the  lower  part  of 
the  abdomen.  The  young  frog,  which  Is  called  a  tadpole, 
ii  at  first  furnished  with  a  long  fleshy  tall, and  a  small  horny 
beak,  having  no  other  apparent  Umbs  than  little  fringe* 
on  the  sides  of  the  neck.  These  disappear  in  a  few  days, 
and  the  hind  feet  of  the  tadpole  are  very  gradually  and 
vi»ibly  developed  ;  the  fore  feet  are  also  developed^  but 
under  the  skin,  through  which  they  subsequently  pene- 
trate. The  tail  is  gradually  absorbed.  'I  he  beak  fall* 
and  discloses  the  true  jaws,  which  at  first  were  soft  and 
concealed  beneath  the  skin  ;  and  the  branchiae  are  ab- 
sorbed, leaving  to  the  lungs  alone  the  function  of  re- 
spiration in  which  they  participated.  The  eyes,  which  at 
first  could  only  be  discerned  through  a  transparent  spot 
in  the  skin  of  the  tadpole,  are  now  visible  with  their 
three  lids.  Ti  ' 
salamanders 

The  period  at  which  each  of  these  changes  takes  place 
varies  with  the  species.  In  cold  and  temperate  climates, 
the  perfect  animal  passes  the  winter  under  ground,  or  In 
the  mud  under  water. without  eating  or  breathing  ;  though 
if  it  be  prevented  from  respiring  during  the  summer  for 
a  few  minutes  by  keeping  its  mouth  open.  It  dies. 

K  A'SUOM  SHOT.  A  shot  discharged  with  the  axis 
of  the  gun  above  the  horisontal  or  point  blank  direction. 

It  A  NOR,  io  Ounnery,  Is  the  horisontal  distance  to 
which  a  shot  or  other  projectile  (s  carried.  Were  it  not  for 
the  resistance  of  the  air,  the  path  described  by  a  pro- 
jectile acted  upon  by  the  force  of  gravity  would  be  a 
parabola ;  and  the  greatest  range  would  be  obtained  by 
K  the  projectile  at  an  angle  of  45°  of  elevation. 


of 

are  apt  to  leave  a 
RANUNCULA'C 


R  \  sokes. 


they  break  they 
MJLA'CE.*.  ( Ranunculus,'  one  of  the  ge- 
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But  by  reason  of  the  atmospheric  resistance,  the  path  ac- 
tually described  is  very'  different  from  a  parabola,  and  the 
elevation  which  gives  the  greatest  range  can  only  be  de- 
termined by  experiment   See  Gcnnbky.  Projectiles. 

Range.  A  certain  quantity  of  cable  drawn  up  out  of 
the  cable  tied  and  laid  along  the  deck,  equal  in  length 
to  the  depth  of  water,  in  order  that  the  anchor,  when  let 
go,  may  reach  the  bottom  without  being  checked. 

ft A'NGKR.  Formerly  a  sworn  officer  of  the  king's 
forests,  whose  principal  duty  it  was  to  see  and  inquire  of 
trespassers  in  his  bailiwicks,  and  present  them  at  the 
next  court  holden  for  the  forest ;  but  now  merely  an 
officer  of  state.   See  Forest. 

RA'NlD.t.  The  family  of  Bat rach Ian  reptiles,  having 
as  the  type  the  frog  (Rana  Irmporaria ,  Linn.).  See  Rama. 

KA'nTERS.  A  sect  which  originated  in  a  secession 
from  the  Wesleyan  connection,  ou  the  ground  (hat  the 
Wesleyans  paid  too  much  attention  to  order  and  decorum 
in  the  conducting  of  public  worship,  and  that  they  were 
deficient  In  seal  In  obtruding  the  gospel  on  the  minds  of 
the  people  by  open  preaching  in  the  streets  and  fields. 
The  ministers  of  this  party  parade  the  streets,  preaching, 
s' aging  hymns,  and  inviting  the  populace  to  come  to  their 
places  of  worship.  They  admit  of  female  preaching  ;  a 
thin*  unknown  to  every  other  body  of  Methodists.  They 
art*  moat  prevalent  In  America.  1  heir  chapels  are  about 
40uln  number;  their  preachers.  '/7<j0  ;  their  members, 
S4.<  00.    (Bourne's  Hist,  of  the  Prim.  Methodists .) 

RA'NULA.   (Lat.  rana.  n/rvg,  to  which  it  has  been 

.)    A  tumour  under 


in  hot  countries,  except  at  considerable  ele- 
They  are  of  great  importance,  in  coosequrnce 
of  their  usually  poisonous  qualities,  as  evinced  by  aconite 
and  hellebore  in  particular,  which  are  the  roots  of  several 
species.  Some  of  them  are  objects  of  beauty,  as  the 
larkspurs,  ranunculus,  anemone,  and  paeony.  A  few 
are  slmnly  astringent,  as  the  roptis  or  gold  thread  of 
North  America.  The  plants  of  this  order  are  readily 
known  by  having  an  indefinite  number  of  hypogynous 
stamens,  separate  carpels,  exstipulate  undottcd  leaves, 
and  an  herbaceous  stem. 

RANZ  DES  VACHES.  (Germ.  Kuhrelgen.)  The 
name  of  the  simple  and  beautiful  melody  which  the  Swiss 
herdsmen  are  in  the  habit  of  playing  on  the  Alpine  horn, 
and  sometimes  of  singing,  when  they  drive  out  their  herds 
to  the  mountains.  It  consists  of  a  few  simple  intervals, 
and  has  a  beautiful  effect  in  the  echoes  of  the  Swiss  moun- 
tains. The  natives  regard  it  almost  with  rapture,  and  are 
said  to  be  seised  with  irrepressible  longings  to  return  to 
their  native  country  when  they  hear  it  played  in  a  foreign 
land. 

RAPE.  (Lat.  raptus.)  In  Criminal  Jurisprudence,  a 
well  known  and  detestable  offence  committed  against 
women.  This  offence  has  been  most  properly  viewed  by 
all  legislators  as  one  of  the  gravest  character,  and  has 
been  usually  visited  with  the  highest  penalties.  The 
accusation  of  rape,  it  is  true,  is  ono  that  may  be  easily 
made,  and  is.  no  doubt,  sometimes  preferred  in  cases 
where  consent  has  been  given.  The  proof,  therefore, 
should  be  clear  in  proportion  to  the  enormity  of  the 
crime ;  but  when  proved  It  Is  one  that  should  very  rarely 
indeed  escape  the  utmost  vengeance  of  the  law.  Capital 
punishment  for  this  offence  was  abolished  in  1841. 

Rape.  An  Anglo-Saxon  territorial  division,  of  which 
the  etvmology  is  uncertain.  Sussex  is  the  only  county 
divided  into  rapes  ;  each  containing  three  or  four  hundred. 
These  subsisted  as  military  divisions  at  the  time  when 
Domesday  Book  was  compiled.  They  were  formerly 
under  the  superintendence  of"  rasse-reeves,"  subordinate 
to  the  sheriff  of  the  county. 

Rape.    A  plant  belonging  to  the  cabbage  family 
(Brassica  rnpa,  Linn.),  cultivated  in  fields  for  its  seeds, 
which  are  crushed  for  oil ;  and  sometimes  fop  its  leaves, 
which  are  fed  off  by  sheep    In  Hclgium  another  species 
or  variety  of  Brassica  is  cultivated  for  these  purposes, 
called  cofipa,  the  Brassica  oietjera  of  De  Candolle. 
RAPHE.  (Or. ;  ■ a  suture.)   In  Botany,  the  vas- 
!  rularcord  communicating  between  the  nucleus  of  an  ovule 
and  the  placenta,  when  the  base  of  the  former  is  removed 
i  from  the  base  of  the  ovulum. 

Raphe.  In  Anatomy,  a  term  applied  to  parts  «  hich  look 
as  if  they  had  been  sewed  or  joined  together. 

RA'PHIDES.  (Or.  <«**-.)  Certain  needle-like  trans- 
parent bodies  found  lying  in  the  tissue  of  plants.  They 
were  formerly  thought  to  be  peculiar  organs,  but  are  uow 
known  to  be  the  crystals  of  various  salts. 

RAPTO'RES.  (Lat.  raptor,  a  robber.)  Ranacious 
birds,  or  raveners.  The  name  of  the  order  of  birds  called 
Acctpitres  by  Liniiams  and  Cuvler,  including  those  which 
live  by  rapine,  and  are  characterised  by  a  strong,  curved, 
sharp-edged,  and  sharp-pointed  beak  ;  and  robust  short 
legs,  with  three  toes  before  and  one  behind,  armed  with 
long,  strong,  crooked  talons. 

RAREFA'CTION.  In  Physics,  an  augmentation  of 
the  intervals  between  the  particles  of  matter,  whereby 
the  same  number  of  particles  occupy  a  larger  space. 
The  term  is  chiefly  used  In  speaking  of  the  aeriform 
fluids,  the  terms  dilatation  and  expansion  being  applied 
in  speaking  of  solids  and  liquids.  In  the  free  atmosphere 
rarefaction  is  caused  by  diminishing  the  pressure,  and 
hence  the  air  becomes  rarefied  at  elevations  above  the 
general  level.  The  limits  to  which  rarefaction  may  be 
carried  are  not  koowa  ,  but  it  has  been  proved  by  ex- 
periments with  the  air-pump,  that  air  may  be  rarefied  so 
as  to  occupy  a  volume  O.Oou  times  greater  than  it  occu- 
pies under  the  ordinary  pressure. 

RASKO'LNIKS.  (Hum.  raskolo,  a  division.)  Tho 
name  of  the  largest  and  most  important  body  of  dis- 
senters from  the  Greek  church  in  the  Russian  dominions. 
They  designate  themselves  Starowersi,  or  the  Ortkodatf 
but  differ  from  the  Greek  church  only  in  the  outward 
forms  of  religion,  and  in  maintaining  a  more  strict  eccle- 
siastical discipline.  This  body  was  formerly  subjected 
to  persecution  ;  but  It  is  now  treated  with  comparative 
toleration,  though  its  members  are  still  excluded  from 
the  service  of  the  state.  Their  number  is  said  to  be 
about  .Too.noo. 

RASO'RES.    (Lat.  rado.  /  scratch.)  Gallinaceous 
birds,  or  scratchers    The  name  of  an  order  of  birds.  In- 
cluding those  which  have  strong  feet,  provided  with 
obtuse  claws  for  scratching  up  grains,  he.,  and  the  upper 
with  the  nostrils  pierced  in  a  mem. 
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RAT. 

hranous  space  at  its  base,  and  covered  by  a 

Scale.     See  GaLLINACR.«. 

RAT.  The  name  of  a  Urge,  destructive,  and  very 
i>rolific  species  of  the  genus  Mu*  { Mus  decumanus,  I. inn. ). 
introduced  into  the  British  Inlands  from  Asia ;  not,  as 
is  commonly  believed,  from  Norway.  It  has  spread  over 
•U  the  country,  and  multiplied  at  the  expense  of  the  old 
British  species  called  the  "black  rat''  (Musrattus, 
Linn.).    See  Mus. 

R  A'TCHF.T.  In  Clock  and  Watch  Work,  is  the  name 
given  to  an  arm  or  piece  of  mechanism,  one  extremity  of 
which  abuts  against  the  teeth  of  a  ratchet  wheel,  and  the 
other  extremity  is  either  freely  jointed  to  a  reciprocating 
driver  for  the  purpose  of  communicating  a  continuous 
motion  to  the  wheel,  or  is  attached  to  a  fixed  centre  to 
ensure  the  wheel  against  reverse  motion.  In  the  former 
case  it  is  also  called  a  click  or  paul,  in  the  latter  a  detent. 

RA'TCHRT  WHEEL.  A  wheel  having  teeth  formed 
lik>'  those  Hi  a  saw ,  ngainsl  u  hich  the  ratchet  abuts.  §t  I 
Ratchet. 

RATE  OF  A  SHIP,  In  the  Royal  Navy.  The  navy  Is 
divided  into  three  classes.  Rated  ships,  commanded  by 
captains  ;  sloops  and  vessels,  by  commanders  ;  and  the 
third  class  by  lieutenants.  Rated  ships  arc  divided  into 
six  classes:  —  1st,  all  three-deckers;  2d,  two-deckers, 
having  700  men  and  upwards  (war  establishment) ;  3d. 
ships  having  from  6'  0  to  300  men  ;  4th,  ships  having  from 
000  to  400  men  ;  5th,  ships  having  from  400  to  250  men ; 
Gth,  ships  having  under  250  men. 

Rale  of  sailing  of  a  Vessel,  is  measured  by  the  log, 
which  see.  Varl  ous  plans  have  been  proposed  for  this 
purpose  by  various  forms  of  the  log  itself,  by  the  rise  of 
in  tubes  communicating  with  the  sea.  and  (by 
Burney)  by  the  pressure  upon  a  body  towed 
astern  and  pulling  on  a  spring.  But  the  violence  and 
Irregularity  of  the  pull,  and  the  uncertainty  in  reading 
the  result,  have  probably  combined  to  set  aside  this  last 
,  which,  in  theory,  seems  to  promise  some  advantages; 
the  pressure,  increasing  as  the  square  of  the 
would  show  very  small  changes  of  velocity: 
for  the  same  reason,  however,  the  mean  result  shown 
in  a  heavy  sea  would  be  too  great.  A  certain  and  simple 
method  of  ascertaining  the  velocity  at  any  instant,  with 
precision,  is  one  of  the  most  important  desiderata  to- 
wards the  perfection  of  naval  science. 

RA'THOFFITE.  In  Mineralogy,  a  species  of  garnet 
found  in  Sweden,  accompanied  by  calcspar  and  horn- 
blende. • 

RATIFICATION.  (Lot.  ratum,  determined,  faclo. 
/  make.)  The  solemn  act  by  which  a  competent  autho- 
rity ^ives  validity  to  an  instrument,  agreement,  Ac.  The 
term  isordinarily  used  in  International  law  for  the  sanction 
given  by  governments  to  treaties  contracted  by  their 
representatives.  In  French  law.  ratification  Is  defined 
the  approbation  or  confirmation  of  what  has  been  done  or 
promised.  Thus,  in  many  instances,  a  person,  on  attaining 
his  majority,  ratifies  acts  done  by  himself  or  his  guardian 
in  his  minority.  And  ratification  is  either  express  or 
tacit ;  the  latter  resulting,  by  Implication,  from  his  silence 
for  ten  years  after  attaining  his  majority. 

RA'TIO  (Lat.).  in  Geometry,  is  defined  by  Euclid 
(Elements,  book  v.  dcf.  3.)  to  be  "  a  mutual  relation  of 
two  magnitudes  of  the  same  kind  to  one  another  in 
respect  of  quantity."  This  definition  has  been  much 
criticised.  Dr.  Barrow  (Leciioncs  Math.)  calls  it  a  me- 
taphysical definition,  inasmuch  as  it  is  not  properly  a 
mathematical  definition,  since  nothing  in 
depends  on  it,  or  can  be  deduced  from  it ; 
that  Euclid  had  probably  no  other  design  In  making  it 


It  li  *s  Ihm'ji  rorn«*rk<?tl ,  th*it 
language,  if  not  quite  synonymous  with  magnitude,  has  a 
signification  only  a  little  more  general,  the  definition  as 
above  rendered  is  either  tautological  or  unmeaning. 
Dr.  Simson  supposes  it  to  be  the  Interpolation  of  some 
unskilful  editor.  Leslie  (Elements  of  Geometry)  inge- 
niously supposes  that  the  Greek  word  smXiasmr,  which  is 
usually  translated  quantity,  may  have  reference  to  multi- 
tude  or  number,  as  well  as  to  magnitude,  and  that  Euclid's 
definition  may  be  rendered  as  follows :  —  "  Ratio  is  a  cer- 
tain mutual  habitude  of  two  homogeneous  magnitudes 
with  respect  to  quality,  or  numerical  composition."  Dr. 
Wallis  (Opera  Mathematica,  torn.  ii.  p.  065.)  translates 
the  same  word  by  the  Latin  quantuplicitas,  which  refers 
to  the  number  of  times  the  one  magnitude  Is  contained 
in  the  other.  Dr.  Peacock  (  Algebra,  p.  309.)  remarks, 
that  there  is  no  geometrical  definition  of  ratio  by  which 
the  equivalence  of  different  modes  of  representation  may 
be  ascertained  as  necessary  consequences  ;  and  for  tills 
reason,  ratios  in  geometry  are  only  considered  In  con- 
nection with  each  other,  as  constituting,  or  not  consti- 
tuting, a  proportion.  In  arithmetic  and  algebra,  a  ratio 
may  be  defined  as  the  fraction  whose  numerator  is  the 
antecedent, and  denominator  the  consequent  of  the  ratio; 
and  hence,  In  those  sciences,  the  theory  of  ratios  become 
identified  with  the  theory  of  fractions.  ( For  an  account 
of  what  has  been  written  on  the  suty 


RATTLESNAKE. 

ratios,  see 

1825.) 

RA'TION.    In  the  Army,  a  portion  of  food  and  am- 
munition. Ac,  distributed  to 
maintenance.    The  rations  of 
the  number  of  i 

RA'TIONAL.    In  Ai 


of  a  root  is  left ;  or.  at 
cannot  be  actually 


contrary  of  these  i 
Thus.  2,  9,  I2f  are  rational  quantities ;  and  \T2.  ^4.  Ac  , 
are  irrational  or  turd  quantities,  because  their  Tallies  can 
only  be  approximately,  and  not  accurately,  assigned 

RATIONAL  HORIZON.  In  Geography,  the  plane 
passing  through  the  centre  of  the  earth  parallel  to  the 
sensible  horvum  of  the  place  to  which  it  is  referred. 
Sec  HoatzoM, 

RA'TION ALISM.  The  Interpretation  of  scripture 
truths  upon  the  principles  of  human  reason  ;  which  ha* 
become  famous  in  the  present  day  by  the  thvologicu 
systems  to  which  it  has  given  birth  in  Germany.  The 
history  of  the  progress  of  the  opinions  of  the  reformed 
churches  of  that  country  may  be  found  in  Dr.  Posey's 
essay  upon  this  subject.  He  conceives  the  polemical  dis- 
cussions which  prevailed  throughout  those  communities 
in  the  17th  and  first  half  of  the  lollowing  century  to  bas  e 
prepared  the  way  for  the  reception  of  the  low  views  of 
Christianity,  as  a  moral  system,  which  were  derived  fr.ar. 
the  writings  of  the  concealed  or  avowed  deists  of  lbs 
country,  —  Herbert,  Tyndal,  Morgan,  Toiand.  ac;  and 
from  the  tone  with  which  they  were  reviewed  by  tbr  sin- 
cere, but  odd.  theologians  of  the  orthodox  party.  From  th  e 
middle  of  the  hist  century  there  has  arum  in  Germany  * 
succession  of  divines— Baump 
Eichhom.  Fan  his,  Bretschneider,  Ac — < 
soured  cither  to  affix  a  lower  and  i 
to  tbe  invisible  operations  of  God 


1021 


subject  of 


the  foundation  of  our  religion  to  the  mixture  of  ' 
and  error  natural  to  fallible  men.  They  have  questioned 
the  genuineness  of  almost  all  the  separate  parts  of  Serip- 
ture,  and  the  accuracy  of  all  their  supernatural  narra- 
tives. The  discredit  Into  which  these  theologian*  ap- 
pear to  have  fallen  arises,  in  a  great  measure,  from  the 
inability  they  have  shown  to  produce  st  connected  and 
consistent  system  of  religion  upon  the  low  ground  which 
they  have  taken  up.  Of  later  years  a  much  more  spiritual 
conception  of  the  nature  of  scripture  promises  and 
Christian  assistances  is  observable  in  the  writings  of 
German  divines,  under  the  operation  of  which  thr:r 
theological  criticism  has  already  assumed  a  more  digni- 
fied and  exalted  tone.  The  "•ensat ion  created  bv  Straus*", 
Life  oj  Christ,  the  latest,  and  in  some  respects  the  most  re- 
markable production  of  the  Rationalist  school,  may  pro- 
bably have  aided  in  this  reaction.  (See  the  artwie 
"  Rationalism  us,"  in  the  Comt.  Leriexm .  Tbe  English 
reader  may  consult  the  writings  of  Mr.  Hugh  Hose  and 
Dr.  Pusey  on  tbe  subject  of  German  rationalism  ;  ,<um. 
son's  View  of  Universities  in  Germany ; 
Germany  ,  and  two  articles  in  the  Church  qf 
Quarterly  Review,  Oct.  1837,  and  Jan.  183*.) 

RA'T LINES.  Small  horizontal  lines  or  rore*  ex- 
tended over  the  shrouds,  thus  forming  the  steps  oi  Udders 
for  going  up  and  down  the  rigging  and  masU.  To  ratue 


the  rigging,  is  to  fix  these  ratline*. 

RATTANS,  or  CANES.  The  long  sk-nder  shoots  of  a 
prickly  bush  (Calamus  rotang.  Linn.), 
useful  plants  of  the  Malay  peninsula 


They  are  exported  to  Bengal,  to  Europe, 
nil  to  China,  where  they  arc  consumed  in  immense 
quantities.  For  cane-work  they  should  he  chosen  lor.c 
of  a  bright  pale  yellow  colour,  well  p lazed,  and  of  a 
■mall  size ;  not  brittle  or  subject  to  break.  They  are 
purchased  by  the  bundle,  which  ought  to  contain  i'O 
rattans,  having  their  ends  bent  together,  and  tied  in  the 
middle.  In  China  they  are  sold  by  the  picul.  which  con- 
tains from  9  to  12  bundles.  Such  as  are  black  or  <Wk- 
coloured,  snap  short,  or  from  which  the  glazing  flies  off 
on  their  being  bent,  should  be  rejected.  When  stowed 
as  dunnage,  they  arc  generally  allowed,  to  pass  free  of 
freight.  (Milbnm's  Orient.  Lam.,  Ac.)  The  imports 
into  this  country  are  very  considerable.  (  See  Com.  Dtet.  \ 
RA'TTLESNAKE.  One  of  the  most  deadly  of  poi- 
sonous serpents  is  so  called,  on  account  of  the  peculiar 
rattling  instrument  which  It  carries  at  the  extremity  of 
the  tail,  and  which  is  formed  of  several  horny  flattened 
rings,  loosely  attached  together,  which  move  and  rattle 
whenever  the  animal  shakes  or  alters  tbe  position  of  tbe 
tail.  These  rings  increase  in  number  with  the  age  of 
the  animal,  and  't  is  asserted  it  acquires  an  addition*! 
one  at  each  casting  of  the  skin.  The  generic  name  of 
the  rattlesnake.  Irotalu*  (from  the  Greek  xe*e*K>.«c.  a 
rattle),  relates  to  the  above-mentioned  peculiarity.  Tiro 
species  arc  well  distinguished  ;  viz.  the  Crotalus  ht*rrui*t 
of  the  United  States,  and  the  Crotalus  dttrstnu  of 
The  genus  is  peculiarly  American.  In  < 
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RATTLESNAKE  ROOT. 


nth  the  boa,  the 


e  body  and  tail.  Their  mussie  la  hol- 
•d  bjr  a  little  round  depression  behind  each  nostril, 
i'he  habits  of  the  rattlesnake  are  sluggish  ;  they  more 
lowly,  and  only  bite  when  provoked,  or  for  the  purpose 
f  killing  their  prey.  They  feed  principally  upon  birds, 
at*,  squirrels.  Ac,  which  k  is  believed  they  have  the 
outer  of  fascinating. 
RATTLESNAKE  ROOT.  The  root  of  the  Poifrgafa 
mega,  a  stimulant  said  to  have  proved  a  serviceable 
rmedy  In  cases  of  the  bite  of  the  rattlesnake. 

RA'VELIK,  in  Military  Works,  Is  a  detached  work 
imposed  of  two  embankments  forming  a  salient  angle, 
t  Is  raised  before  the  curtain  on  the  counterscarp  of  the 
ork.  serving  to  cover  it  and  the  adjacent  Hanks  from  the 
irect  Are  of  the  enemy.  When  used  to  cover  the  approach 
>  a  bridge,  it  is  called  a  Pete  dm  pout.  It  Is  also  used  in 
eld  fortification. 

RAY,  Rata.  (Lat.  radius,  a  ray.')  A  genus  of  cart  I - 
iginous  Plagiostomous  fishes,  recognizible  by  their  hori- 
<  >ntally  flattened  and  broad  disk-shaped  body,  which  Is 
hiefly  composed  of  the  immense  pectoral  fins,  the  jointed 
nd  branched  ravs  of  which  diverge,  like  the  rajs  of  a  fan, 
nd  support  a  broad  duplicative  of  the  skin,  which  is 


i  anteriorly  with  that  of  the  side  of  the  flattened 
the  name  of  the  genus.  The  Rata'  of  Lin- 
many  subgenera,  of  which  the 
ray,  eagle  ray.  electric  ray.  Are  flare,  skate,  Ac.  are 
tie  respective  types. 
Ray.  In  Optics,  a  beam  of  light  propagated  in  a 
raight  line  from  some  luminous  point.  A  ray  of  white 
srht  may  be  divided  by  refraction  Into  a  number  of  dis- 
n.  t  rayt  of  different  colours.  See  Refraction. 
RA'YAIL  The  designation  by  the  Turkish  govern- 
lent  of  its  non- Mohammedan  subjects,  who  pay  the 
tpitation  tax.  Under  Bajaset  I.  the  taxable  Rayahs 
i  Turkey  in  Europe  were  numbered  at  1,1 12,000 ;  under 
elim.  the  late  sultan,  1.337,<40. 

RAZE'E.  (Fr.)  The  term  used  for  any  vessel  cut 
own  to  an  inferior  class,  as  a  74  to  a  frigate,  Ac.  By 
ureeing,  the  draught  of  water  is  diminished,  while 
»e  centre  of  gravity  Is  lowered,  and  the  qualities  of  the 
essel  have  generally,  though  not  Invariably,  been  1m- 
roved. 

REACH.  That  portion  of  the  length  of  a  river  in 
hlch  the  stream  preserves  the  same  direction. 
REACTION.  A  term  used  in  Mechanics  to  denote 
Jie  reciprocality  of  force  exerted  by  two  bodies  wblrh  act 
lutually  on  each  other  ;  or  the  general  fact,  collected  from 
tion,  that  any  two  bodies  repelling  or  attracting 
other  are  made  to  recede  or  approach  with  equal 
Newton's  third  law  of  motion  Is.  that "  reaction 
.  alwavs  contrary  and  equal  to  action,  or  that  the  mutual 
'  of  two  bodies  are  always  equal,  exerted  in  op. 

In  the  mathematical  consideration  of 
mst  I**  assumed  as  a  necessary 
i  or  law  ;  and.  In  fact,  as  is  remarked  by  Dr.  Young 
Sat.PM),  there  would  be  something  peculiar,  and 
I  most  Inconceivable,  In  a  force  which  could  affect  tin- 
iiually  the  similar  particles  of  matter  ;  or  in  the  particles 
lemselves,  if  they  could  be  supposed  of  such  different 
egrees  of  mobility  as  to  be  equally  moveable  with  re- 
[>ect  to  one  force,  and  unequally  with  respect  to  another, 
he  principle  may,  therefore,  as  justly  bo  termed  a  ne- 
i»*vary  law  as  an  experimental  fact. 
REA'DER.  In  Ecclesiastical  matters,  one  of  the  five 
lferior  orders  in  the  Romish  church.  In  the  church  of 
England,  a  reader  is  a  deacon  appointed  to  do  divine 
frvice  in  churches  and  chapels  of  which  no  one  has  the 
ure.  There  are  also  readers  ( priests)  attached  to  various 
leernoeynarr  and  other  foundations. 
REAL.   Sff  Monky. 

REA'LGAR.    Red  sulphuret  of  arsenic.  It  is  found 
Hive,  and  Is  composed  of  38  arsenic  +  10  sulphur. 
RE'ALISM,  in  Philosophy,  has  two  distinct  meanings, 
rcordlng  as  It  Is  used  in  contradistinction  lo  idralitm  or 
>  nominal i *m  i  in  the  former  case  relating  to  the  theory 
in  the  second  to  the  theory  of  abstraction 
For  the  first,  see  Perciption.  and 
second.  Scholawtio  Philosophy, 
HOMis-m.  Scon*™,  and  No*inaust*. 
REAL  PRESENCE.   See  Transi  bstakti atio.v. 


>  nommaitrm  ;  in  i 
f  perception,  in  tin 
nd  generalisation. 
Dttuax;  for  the 


REAL  PROPERTY, 
aid  to  consist  in  "  lands,  tenements,  and  hereditaments 
f  »hich  terms  the  last  is,  In  fact,  coextensive  with  the 
rrm  real  property  Itself,  expressing  the  same  thing  by 
he  quality  which  the  logicians  would  term  Its  difference, 
ix.  that  it  descends  to  the  heir  wherever  held  In  perfect 
■ght :  thus  distinguished  from  all  other  species  of  full 
roperty,  which,  if  possessed  In  equally  absolute  right, 
f-scena  to  the  executors  or  administrators  of  the  party, 
icreditaroents.  then,  are  either  corporeal  or  incorporeal; 
be  first  being  land  and  its  visible  adjuncts  recognized 
>y  the  law  as  appertaining  to  it,  consisting  principally  of 
ihatever  is  fixed  thereon  ;  the  second,  to  follow  Black, 
tone'sdlvision,  are  chiefly  ten.— advowsons,  tithes,  right! 
f  common,  rights  of  way,  offices,  dignities,  franchfses. 
1(»V 


REASON. 

(pensions  charged  on  ecclesiastical  property, 
now  obsolete),  annuities  charged  on  land,  and  rents  re- 
served out  of  land*  and  tenements.  The  quality  of  iho 
property  which  the  man  may  possess  in  those  objects  in- 
cluded under  the  term  real  i  technically  called  his  estate) 
may  vary  in  tenure  or  in  degree.  See  Frrkhold,  Copy- 
hold,  Ffcfc  Simplr,  Ac. 

REAM.  A  quaulity  of  paper,  consisting  generally  of 
twenty  quires  of  twenty- four  sheets  each  ;  but  what  Is 
called  the  printer's  ream  contains  21}  quires,  or  A1G 
sheet*.    See  Papkr. 

RE'APING.  Cutting  down  com  or  pulse  with  a  sickle, 
hook,  or  scythe,  or  by  a  reaping  machine.  These  ope- 
rations are  more  advantageously  performed  when  the 
corn  or  pulse  is  not  quite  ripe,  than  when  it  is  tho- 
roughly ripe  i  because  in  the  latter  rase  tin*  teed*  aro 
apt  to  drop  out  in  the  process  of  handling,  turning,  and 
drying. 

REAR.  The  3d  or  last  division  of  a  fleet,  commanded 
by  a  rear  admiral. 

REAR  GUAHD.    That  part  of  an  army,  a 
or  battalion,  which  marches  after  the  main  body. 
rank  signifies  the  Inst  rank  of  a  battalion,  when  drawn  up 
iu  open  order. 

REA'SON.  (Lat. ratio.)  That  particular  faculty  in 
man  of  whic  h  either  the  exclusive  or  the  more  intense 

him  from  the  rest  of  the  animal 
:he^erm*  in  the  science  of  mind, 
that  of  reason  has  been  employed  in  a  great  variety  of 
significations.  Dugald  Stewart  takes  it  in  iu  widest 
sense,  and  comprise*  under  it  all  the  operations  of  tho 
intellect  upon  the  materials  ol  knowledge  which  are  fur- 
nished in  the  first  instance  hy  sense  and  perception. 
Its  office  is  to  distinguish  the  true  from  the  false,  right 
from  wrong,  and  to  combine  means  for  the  attainment  of 
particular  ends.  According  to  this  d-linltioo.  therefore, 
the  province  of  reason  is  coextensive  with  the  range  of 
human  activity,  and  it  directs  itself  to  the  three  supremo 
objects  of  desire  to  man,  — the  good,  the  beautiful,  and 
the  true.  Mr.  Hume,  however,  withdraws  the  discern- 
ment of  right  and  wrong,  and  of  the  bcatttiiul  and  its 
contrary,  from  the  domain  of  reason  ;  and,  on  the  other 
hand,  also,  denies  the  certainty  of  the  truth  which  it  enun- 
ciates, and  limtts  its  convincing  force  merely  to  a  cer- 
tain weight  of  probability.  Loc  ke's  usage  of  the  term, 
again,  partaking  as  it  does  of  the  general  looseness  of  ht> 
phraseology,  is  very  different.  In  one  passage  reason  is 
declared  to  be  the  faculty  which  finds  out  then  neans, 
rightly  applies  them,  to  discover  either  the  certain  agr 
ment  or  disagreement  of  two  ideas,  or  their  probable  < 
nectiun.  But,  in  another  place,  it  is  said  to  be  conv 
with  certainty  alone ;  while  the  discovery  of  what,  as  i 
liable,  enforces  a  contingent  assent  or  opinion,  is  ascr._ 
to  an  especial  faculty,  which  is  called  the  judgment.  Bird, 
on  the  other  hand,  confines  the  latter  term  to  the  appre- 
hension of  intuitive  truth  ;  but  agrees  so  far  with  Locke 
as  to  make  it  one  part  of  reason,  whose  other  part  is 
nooning,  both  ih  monstrativeancl  moral  On  the  w  h.  le, 
however,  it  is  clear  that  in  the  mind  of  Ix>cke  the  terms 
reasoning  and  reason  were  nearly,  if  not  quite,  equiva- 
lent. But  reasoning  and  deduction  arc  evidently  not  the 
source  either  of  the  dignity  or  the  authority  of  the  human 
intellect.  The  discursive  faculty  can  never  establish 
any  other  than  a  conditional  truth,  which  predisposes 
some  anterior  and  pre-established  verity  as  its  basis  and 
verification.  If  there  were  not  in  the  human  mind 
something  primary,  unconditional,  and  absolute,  to  which 
all  reasonings  might  be  referred,  as  to  their  source  and 
foundation,  the  discursive  process  would  proceed  into 
infinity,  and  its  conclusions  be,  as  Hume  asserts  that 
they  are,  without  any  power  to  enforce  assent.  But 
there  are  unquestionably  in  the  human  mind  certain  ne- 

<  r.s  ir.  ,n  i.l  ijriv,  r  s.i  I  ',•!.;  i  ipl.-.,  v,  In   !i.   •  i..;,ng  u  Ittl  H 

intrinsic  light  of  evidence,  are  themselves  above  proof, 
but  the  authority  for  all  mediate  and  contingent  princi- 
ples.   That  which  is  thus  above  reasoning  is  the  reason. 

In  thelangungeof  English  philosophy,  the  terms  reason 
and  understanding  are  nearly  Identical,  and  are  so  used 
by  Stewart ;  but  in  the  critical  philosophy  of  Kant  a 
broad  distinction  has  been  drawn  between  them.  Reason 
Is  the  principle  of  principles ;  either  speculatively  verifies 
special  principle,  or  practically  determines  tho 


ends  of  human  ac  tion.  Approximately,  it  n 
the  sum  of  what,  in  Scotch  philosophy,  has 
inated  the  laws  of  man  s  intellectual  constiti 


The  understanding,  on  the  other  hand,  is  coextensive  with 
the  vernacular  uso  of  reason.  It  is  that  which  conceives 
of  sensible  objects  under  certain  general  notions,  which 
again  it  compares  one  with  another,  or  with  particular 
representations  of  them,  or  with  the  objects  themselves. 
It  is,  therefore,  the  faculty  of  reflection  and  generalisation. 
Hut  the  act  of  comparison  Is  called  a  iudgmeut ;  and 
the  understanding,  when  it  enunciates  Its  conceptions, 
becomes  also  the  faculty  of  judging.  But  the  truth  of  a 
proposition  which  is  not  identical,  or  the  enunciation  of 
a  primary  truth,  cannot  be  immediately  certain.  To 
prove  it,  recourse  must  be  had  to  other 

3  U 


Digitized  by  Googl 


REBATE 

previously  admitted ;  the  understanding,  that  it,  mutt 
deduce  one  judgment  from  another,  and  to  become*  the 
discursive  faculty,  or  reasoning.  Further,  in  discovering 
these  mediate  truths,  and  in  the  regular  and  methodical 
disposition  of  them  for  the  purpose  of  conclusion,  as  well 
as  in  the  selection  of  means  for  the  accomplishment  of  its 
ends,  it  exhibits)  itself  as  a  power  of  adaptation. 

By  adopting  this  distinction  between  reason  and  under- 
standing  much  of  the  dihirulty  involved  in  the  consider, 
ation  of  instinct  will  be  removed.  Instinct  it  defined  to 
be  a  natural  Itn  pulse  in  animals,  by  whlrh  they  are  directed 
to  certain  actions  necessary  to  the  continuation  of  the  in- 
dividual and  of  the  species,  ami  enabled  to  perform  them 
unerringly,  independent  of  instruction  and  experience. 
To  this  definition  it  is  usual  toadd, — without  deliberation, 
and  without  a  view  to  the  end  which  their  actions  will 
effectuate.  But  these  words,  while  they  apply  to  the  in- 
stinctive principle  In  its  lowest  manifestation,  do  not  be- 
long to  it  in  its  highest.  That,  in  some  cases,  the  spon- 
taneity of  the  animal  operates  unconsciously,  is  fully 
"  bv  experience.  The  solitarv  wasp  does  not 
ipon  flesh,  and  it  cannot  know  that  a  larva  is 
to  issue  from  the  egg  which  It  is  placing  In  the 
it  deposit.  Tn  the  same  hole  w  ith  it  the 
of  green  worms  that  is  sufficient  for  the 
of  the  wasp-worm  until,  bring  transformed  into  a 
Ily,  it  will  be  cap  able  of  finding  food  for  itself.  In  other 
case*,  it  is  impossible  to  den/  the  presence  of  judgment 
and  design,  of  reasoning  and  adaptation.  It  Is  essential  to 
the  nymphse  of  the  water-moth,  or  cod-bait,  which,  by 
means  of  the  gluten  which  proceeds  from  its  body,  covert 
itself  with  pieces  of  straw  or  wood,  and  of  gravel  or  light 
thells.  that  it  thouid  maintain  itself  in  equilibrium  with 
the  water  in  which  it  lives.  To  accomplish  this,  when 
its  ro  iting  it  too  light  It  it  observed  to  add  a  piece  of 
gravel,  and  a  piece  of  wood  when  It  it  too  heavy.  The 
former  cases  may  be  designated  a*  pure  instinct,  the  bitter 
at  ln«tinctive  intelligence.  Yet,  however  we  may  be  con- 
strained to  assign  understanding  and  intelligence  to  the 
operations  of  the  inferior  animals,  they  are  manifestly  des- 
titute of  reason.  However  exquisite  may  be  the  con- 
struction of  the  bee's  cell,  it  is  Impossible  to  ascribe  to 
it  a  knowledge  of  the  mathematical  principles  of  its  con- 
struction. The  bee  is  born  an  artist ;  and  prior  to,  and  in- 
pcndently  of  all  Instruction  and  experience,  is  perfect  in 
its  works,  and  choose*  its  means  with  an  unerring  cer- 
tainty. Hut  the  acts  of  the  rational  creature  proceed  slowly, 
through  diversified  and  ott-repeated  ex]>eriinents,  to  re- 

act  which 


RECOGNIZANCE. 


aline  the  principles  of  the  act  which  are  present  to  its 
mind  ;  while  the  means  It  employs  are  as  various  at  the 
individual!,  and  seldom  the  best  and  most  appropriate. 
Axain,  the  acts  of  the  inferior  animals  are  solely  subser- 
vient to  the  continuation  of  the  individual,  or  the  propa- 
gation  of  its  kind ;  whereas  the  works  of  the  rational 
animal  fall  short  of  perfection  iu  many  respects,  and 
are  rendered  still  more  difficult  by  a  voluntary  combina- 
tion of  the  beautiful  with  the  simply  useful  and 


IEBATE.  (Fr.  rabattrc.)  In  Architecture,  the  groove, 
recess,  or  channel,  sunk  on  the  edge  of  any  piece  of  mate- 
rial. 

ltF.HF.C.  A  Moorish  word,  signifying  a  stringed  in- 
strument somewhat  similar  to  the  violin,  having  three 
strings  tuned  in  filths,  and  played  with  a  bow.  It  was 
introduced  by  the  Moors  Into  Spain.  It  appears  to  have 
been  much  used  at  festive  entertainments.  Hence  Byron, 
tpeakiug  of  Seville,  tayt, 

mt  loiVs  rrbte  sound*. 


the  rebellion  it.  however, 
gunge,  to  at  to  include  the  C 
ate,  down  to  the  restoration  of  Charles  II. 

1660. 

RE'BUS.  An  antiquated  species  of  ingenuity,  a 
great  favourite  with  our  ancestors ;  being  an  eour- 
matical  representation  of  a  name  or  thing  by  utiuf 
figures  for  letters,  tyllablet,  or  parts  of  words:  thus  at 
eye,  and  a  ton  or  barrel,  represent  the  family  name  of 
Eyton  ;  an  Instance  of  a  rebus  borne  by  way  of  device,  u 
they  very  commonly  were.  (XccDevick.)  In  heraldry,  a 
coat  of  arms  alluding  to  the  name  of  the  bearer  ( other- 
wise called  artne$  par  lent  f  t)  is  also  called  a  rel>us;  e  g. 
three  t routs  for  Troutbeck,  three  cups  for  Butler,  Ac. 
The  term  it  said  to  be  derived  from  an  annual  prartu-r 
of  the  priests  of  Picardy,  which  consisted  in  satirising  tl« 
people  of  their  vicinity  on  the  recurrence  of  the  Carats*! 
In  ingenious  squibs,  entitled  "  Pe  rebus  quae  gerimtor." 

REBU'TTER.  In  Law,  the  fith  stage  of  the j 
In  a  tuit,  or  the  plaintiff  s 
rejoinder.    Set  Plrading. 

RECB'PTACLE.  In  Botany,  has 
ficatkms:— 1.  That  part  of  a  flower  upon  which  tk* 


ncattons :  —  i.  i  nat  pan  01  n  nower  upon  wnicn  ics- 
carpella  are  situated  ;  or,  In  other  words,  the  apex  of  the 
peduncle,  or  summit  of  the  floral  branch,  of  which  th« 
carpella are  the  termination.    2.  The  axis  of  the  tbeca  « 


carpe, 
Trick 


and  llumenophylh 
part  of  the  ovarium  from  which  theovula  arise,  and  i 
is  commonly  called  the  placenta^.  And.  4.  That  part  of 
the  axis  of  a  plant  which  bears  the  flowers  when  it  is 
depressed  in  its  development ;  so  that,  instead  of  ' 
elongated  into  a  rachls.  It  forms  a  flattened  area. 


in  I.'  Allegro,  calls  it  the  "jocund  rebec." 
RRBB'LLION.  CIVIL.  In  Scottish  Law.  by  a  pecu- 
liar fiction,  a  debtor  who  disobeys  a  charge  on  letters  of 
horning  to  pay  or  perform  in  terms  of  hit  obligation  is 
accounted  a  rebel,  by  reason  of  his  disobedience  to  the 
king's  command  contained  in  the  writ.  The  penal  con- 
sequences formerly  attaching  to  this  construction  of  the 
law  were  abolished  by  20  G.  2.  c.  50. 

REBELLION.  THE  GREAT.  The  reyoltofthe  Long 
Parliament  against  the  authority  of  Charles  I..  In  Eng- 
lish History  jt  commonly  so  denominated.  Nevertheless, 
as  arbitrary  and  unconstitutional  acts  were  undoubtedly 
committed  on  both  sides  during  the  struggle  which  pre- 
ceded the  actual  retort  to  armt.  a  constitutional  lawyer 
may  consider  it  questionable  whether  the  parliament 
may  be  more  Justly  said  to  have  rebelled  against  the 
king,  or  the  king  against  the  state.  The  question  it 
very  fairly  discussed  by  Mr.  Hallam,  in  his  Constitu- 
tional History  «/  England.  The  commencement  of 
the  rebellion  may  be  dated  from  the  votes  of  the  two 
houses  concerning  the  militia  (  Feb.  1642),  by  which  they 
endeavoured  to  seize  on  the  military  power  of  the  realm ; 
immediately  after  which  the  king  left  London  for  the 
north  of  England,  and  hostilities  speedily  began.  (See  I 
Clarendon,  vol.  i.  p.  2.)  In  the  summer  of  1642  the  parties  i 
first  took  up  arms ;  the  king's  standard  was  tet  up  | 
August  25  .  and  the  civil  war  was  ended  by  the  submission 
Of  tho  king  to  the  Scott  in  April.  1646.  The  period  of 
low 


which  the  flowers  are  arranged,  as  in  Compost*. 
RECE'SSION  OF  THE  EQUINOXES.   See  Pu- 

CKSfttON. 

RECE'SS  OF  THE  EMPIRE.  In  History,  toe  name 
given  in  judicial  language  to  the  decrees  of  the  Gcrraiu 
diet.  They  are  thought  to  have  been  so  termed  frt*n 
being  pronounced  at  the  time  when  the  diet  was  about 
to  "  recede,"  or  separate.   See  Dibt. 

RE'CHABITES.  A  religious  order  among  the  an- 
cient Jews,  Instituted  by  Jonadab,  the  son  of  Reckab. 
from  whom  they  derived  their  name.  It  comprised  only 
the  family  and  posterity  of  the  founder,  who  was  anxieus 
to  perpetuate  among  them  the  nomadic  life;  and  wfcl> 
this  view  prescribed  to  them  several  rules,  the  chief  of 
which  were.  —  to  abstain  from  wine,  from  building  bouses, 
and  from  planting  vines.  These  rules  were  observed  by 
the  Rechabites  with  great  strictness.  (See  Jer  xxxv.  to 
In  recent  times,  a  branch  of  the  body  called  tee-Mail  r* 
has  assumed  the  name  of  Rechabites. 

RE'CIPE.   The  symbol  R>  at  the  head  of  a 
prescri  |>tion  generally  means  rec'g*>  or  " 

Jupiter*  a  J™ 

were  often  collected  or  prepared.  (Pharmacol- gw  ) 

RECIPROCAL.  In  Arithmetic,  the  quotient  resu! 
from  the  division  of  unity  by  any  number.    Thus.  |  is  tb«? 
reciprocal  of  2 :  and,  conversely.  2  it  the  reciprocal  of  1 

RECIPROCAL  FIGURES,  in  Geometry,  are  t«« 
figures  of  the  same  kind  (triangles,  parallelogram *, 
prisms,  pyramids,  Ac),  so  related  that  two  sides  of  die 
one  form  the  extremes  of  an  analogy  of  which  the  mem* 
are  the  two  corresponding  sides  of  the  other. 

RECIPROCAL  PROPORTION,  is  when,  of  Uw 
terms  taken  in  order,  the  first  has  to  the  secood  the  sans** 
ratio  which  the  fourth  has  to  the  third  ;  ur  when  to* 
first  has  to  the  second  the  same  ratio  which  the  reciprocal 
of  the  third  hat  to  the  reciprocal  of  the  fourth.  In  works 
of  arithmetic  the  case  which  give  rise  to  this  class  »>f 
relations  is  called  Inverse  Proportion,  or  the  Bale  of 
Three  Inverse. 

RE'CITATI  VE.  (Lat.  recltare,  to  recitr. )  In  Msidr. 
a  species  of  singing  differing  but  little  from  or  dm  07 
speaking.  It  is  used  in  operas,  Ac.,  to  express  some 
action  or  passion,  or  to  relate  a  story,  or  reveal  a  secret  or 
design  ;  and  though  written  in  true  time,  the  j 
may  alter  the  parts  of  the  measure  as  be 
suitable  to  produce  certain  effects,  those  rhs 
him  being  dependent  on  his  pleasure. 

RE'CKONING.  In  Navigation,  the 
of  a  ship,  calculated  from  the  rate  as  determined  by  tb. 
log.  and  the  course  as  determined  by  the  compass,  tb* 
place  foam  which  the  vessel  started  being  known.  An 
elegant  and  readv  method  for  *olving  this  problem  b»* 
been  recently  given  by  Professor  Gill  of  New  York,  in  the 


first  number  of  his  Nmtkematicel  Miscellany,  1 
accurate  than  the  method  usually  given  by  writers  <>n 
navigation.  {See  Navigation  )  D*ad  reckoning  wmm 
the  same  as  reckoning,  due  allowance  being  made  for 
drift,  lee-way.  currents,  Ac. 

KKCLIN  A'TION  (Lat.  reclino.  I  rruase).  to  Pi- 
ling, is  the  angle  which  the  plane  of  the  dial  makes  *tia 
a  vertical  plane  which  it  intersects  iu  a  horizontal  hne- 

RECLL  'SE.  The  common  title  of  a  class  of  rebvwu* 
persons  in  Roman  Catholic  countries.    .*«  Iwctrsi. 

RECO'GNIZANUE.   In  Law.  an  acknow  ledgmcnt  J 
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RECOIL. 

a  debt  upon  record.  By  a  fiction  of  law,  the  obligation 
which  a  party  enter*  into  before  a  court  of  record  or 
magistrate  duly  authorized,  with  condition  to  do  some 
particular  act,  —  as  to  appear  at  the  assizes,  keep  the 
peace.  \c  ,  —  is  in  the  form  of  a  recognisance ;  the  party 
acknowledging  himself  to  be  indebted  to  the  king,  the 
plaintiff,  &c,  with  condition  that  the  obligation  shall  be 
void  on  performance  of  the  thing  stipulated. 

RECOIL,  in  Artillery,  is  the  rebound  or  resilience 
of  a  piece  of  ordnance  when  discharged.  This  has 
been  employed  for  the  determination  of  the  explosive 
force  of  gunpowder ;  but  the  method  docs  not  appear 
to  be  susceptible  of  much  accuracy.  See  Gi-nnery. 
HE'COLLETS.  or  RE'COLLECTS.  Monksofthe 
of  St.  Frances  under  a  reformed  rule.   The  first 

from  the  original  body 
toward*  the  end  of  the  14th  . 
religious  persons,  desirous  of  returni 
pline,  assumed  the  title  of  Brothers  of  the 
From  these  originated  the  Recollect*  (living  in  a  state  of 
recollection,  or  reciuston),  first  established  in  Spain  by 
the  Count  de  Belalcaxar.  about  1484,  and  afterwards  in- 
troduced into  Italy.  After  much  opposition,  they  acquired 
the  possession  of  great  wealth  and  court  favour  In  France, 
during  the  Kith  and  17th  centuries. 

RECORD.  Literally  an  authentic  account  of  any  fact 
or  transaction  in  writing,  contained  in  rolls  of  parchment, 
wood,  or  any  other  durable  substance,  and  preserved  in 
a  court  of  record.    See  AacHlvas. 

Record.  In  Law,  the  authentic  testimony  in  writ- 
ing,  contained  in  rolls  of  parchment,  of  the  judgment  of 
a  superior  court,  and  of  the  other  proceedings  in  a  case. 
Records  are  said  to  be  of  three  kinds  :  —  judicial  records ; 
ministerial  records  on  oath,  being  offices  or  inquisitions 
found  ;  records  made  by  conveyance  or  consent,  as  fines, 
recoveries,  or  deeds  enrolled.  (See  Corar.)  Trial  by 
record  is  used  where  a  matter  of  record  is  pleaded  In  any 
action,  as  a  fine,  judgment,  *r. ;  and  the  opposite  party 
plead i  "  nul  tiel  record,"  that  there  is  no  such  record 
existing.  On  this  issue  is  joined,  which  can  be  tried 
only  by  inspection  of  the  record 

RECORDA'Rl  FA'CIAS  LOQUE'LAM.  In  law, 
a  writ  to  remove  proceedings  out  of  an  inferior  court  to 
the  King's  Bench  or  Common  Pleas.  It  is  directed  to  the 
•  her iff.  commaudiug  him  to  make  a  record  of  the  plaint 
rocecdings.  and  then  to  send  up  the  cause. 
It  is  the  common  mode  by  which  an  action  of  replevin  is 
transferred  from  the  sheriffs 

RECO'RDER. 
rough  or  city,  exi 
the  jurisdiction  of  a  court  of  record  ;  whence  his  title 
is  derived.  This  jurisdiction  is  now  made  uniform 
in  extent  throughout  all  boroughs,  and  Is  rendered  canal 
to  that  of  the  quarter  sessions  of  a  county.  Recorders 
were  formerly  chosen  without  restriction  by  the  cor- 
porations with  which  they  were  connected ;  but  by  the 
existing  municipal  system  the  appointment  is  vested  in 
the  crown,  and  the  selection  Is  confined  to  barristers  of 
five  years'  standing. 

Recordeb.    The  name  of  a  musical  Instrument  some- 
what resembling  the  flageolet,  formerly  in  use  in  this 
country.    It  bad  a  peculiarly  pleasing  tone ; 
is  of 


e  sheriff's  to  the  superior  courts. 
The  chief  judicial  officer  of  a  bo- 
rising  within  it  in  criminal  matters 


Ofllutn 


of  the  term  is  involved  in 
scurity. 

RECO*VERY,  or  COMMON  RECOVERY.  In 
Law  (tee  Finr),  a  mode  of  assurance  In  the  form  of  a 
fictitious  action,  by  mean*  of  which  conveyances  were 
made  by  various  tenants  possessed  of  limited  rights  in 
real  property  (by  tenants  in  tall  more  particularly). 


ommon  recovery  duly  suffered  was  to 
bar.  not  only  of  all  estates  tail,  but  of 


all  e.utes  in 

estates  tail ;  and  to  give  the 
solute.  A  common  recovery,  however, 
springing  use,  or  an  executory  devise.  A 
covery  also  avoided  all  charges,  leases,  i 
made  by  those  in  reversion  or  remainder.  B v  3  &  A 
W.  4.  c.  74.  common  recoveries  are  abolished,  and  a  new 
mode  of  conveyance  for  the  use  of  tenant  In  tall  substi- 
tuted for  them.   See  Estate  Tail. 

RE'CTANGLE.  In  Geometry,  a  right-angled  paral- 
lelogram. When  the  adjacent  sloes  are  equal,  it  becomes 
a  square.  The  area  of  a  rectangle  is  numerically  ex- 
pressed by  the  product  of  the  two  numbers  which  ex- 
press the  lengths  of  its  adjacent  sides,  and  hence  the  term 
rectangle  is  sometimes,  but  incorrectly,  used  for  product. 

RECTIFICA'TION.  In  Geometry,  the  determination 
of  a  straight  line,  whose  length  Is  equal  to  a  portion  of  a 
curve.    Ft  is  effected  by  the  integral  calculus. 

If  the  curve  be  entirely  In  one  plane,  the  length  of  the 

arc  is  f  -*/  tf  +  d  xa  ;  or  if  it  be  a  curve  of  double  curva- 
ture. Its  length  \tfy/  d  r  '«l  rfy*  +  </»»■  In  the  former 
case,  the  equation  of  the  curve  being  single  will  give 


REDDLE. 

a  value  of  d  jr  or  d  *,  as  may  be  found  most  convenient ; 
and  this  being  substituted  in  the  above  formula,  and  the 
expression  integrated  between  the  specified  limits,  the 
actual  length  is  obtained.  In  the  second  case,  the  equa- 
tions upon  two  of  the  planes  of  projection  being  given, 
the  valoes  of  d  y  and  d  s  can  be  obtained  in  terms  of  d  u 
(si  being  another  variable),  and  the  values  of  y  and  x  in 
terms  of  then  these  substitutions  being  made,  the 
process  is  the  same  as  before.  See  Integral  CaIxi  li  s. 

It  will,  however,  very  rarely  happen  that  the  rectifica- 
tion can  be  obtained  in  finite  terms,  as  the  substitutions 
generally  introduce  radical  expressions  into  the  dif- 
ferential, which  are  hardly  ever  so  connected  with  the 
rational  parts  as  to  be  susceptible  of  a  finite  integral ;  mid 
hence  it  has  been  an  object  with  mathematicians  to  trans- 
form the  expressions  Into  others,  the  successive  terms 
of  which  are  so  related  as  to  diminish  at  a  very  rapid  rate. 
In  this  case,  the  approximation  to  the  value  of  the  aic 
is  rendered  comparatively  easy.  The  first  curve  which 
was  rectified  was  the  sem  (cubical  parabola ;  and  the  merit 
belongs  to  a  Mr.  Neale.  whose  rectification  was  published 
in  1657.  Two  years  later  the  same  curve  was  rectified 
by  Van  Heureat,  In  Holland. 

Rectification.  A  Chemical  term,  generally  implrmg 
a  second  or  more  frequently  repeated  distillation  ;  thus, 
"  rectified  spirit  of  wine,"  means  spirit  which  has  been 


redistilled,  and  by  which  it  Is  i 
water,  or  rendered  stronger. 

RECTILI'NEAL,  or  RECTILPNEAR  FIGURE, 
In  Geometry,  is  a  figure  bounded  by  straight  lines. 

RE'CTOR  (Let.  rector  ecclcsia?,  ruler  of  the  church), 
is  a  person  who  hath  the  charge  and  care  of  a  parish 
church.  The  other  rector  is  a  layman,  or  a  college  or 
corporate  body  (see  art.  Tithes),  tie  is  bound  to  pro- 
vide a  vicar  to  serve  the  church  in  his  place,  and  to  allow 
the  small  tithes,  or  a  sufficient  stipend,  for  his  mainte- 
nance. The  term  rector  is  also  employed  in  Scotland 
to  designate  the  head  master  of  a  public  school  or 
academy. 

RKCTRI'CES.   (Lat.  rectrlx.  a  guide.)  The 
of  the  tail  feathers  of  a  bird,  which,  like  a  ru 
its  flight. 

RE'CTUM.  (Iat.  straight.)  The  last  portion  of  the 
large  intestines  ,  so  named  from  an  erroneous  notion  of 
the  old  anatomists  that  It  was  straight. 

RECU'MBENT.  (Iat.  recumbo,  /  lie  down.)  In 
Zoology,  when  a  part  is  leaning  or  reposing  upon  any 
thing. 

RECU'RRPNT  NERVES.  Two  branches  of  nerves 
from  the  par  ragmm,  in  the  cavity  of  the  thorax,  are  so 
called  ;  they  are  distributed  to  the  muscles  of  the  larynx 
and  pharynx. 

RECU'RRING  DECIMALS,  or  CIRCULATING 
DECIMALS,  in  Arithmetic,  are  decimals  which  arise 
from  the  expansion  of  a  fraction  whose  denominator  in- 
cludes one  or  more  prime  numbers,  as  factors,  different 
from  2  or  ft,  and  not  included  in  the  numerator.  In  this 
the  same  figures  are  continually  repeated  in  the 


ThUS,  ^  =  lHlHlH.ic. 
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same  order. 

&c,  ad  infinitum.  Their  value  can  always  be  found  by 
taking  one  of  the  periods  for  a  numerator,  and  as  many 
nines  for  the  denominator  as  there  are  figures  in  tho 
period,  and  reducing  the  resulting  fraction  to  Us  lowest 
terms.  Thus,  ^j{*47  t>eing  so  reduced,  U  found  equal 

to  #* 

Recurring  decimals  were  first  noticed  by  Dr.Wallis  ; 
but  their  properties  have  not  been  extensively  inves- 
tigated. 

RECU'RRING  SERIES.  In  Algebra,  a  series  in 
which  the  coefficients  of  the  successive  powers  of  *  are 
formed  from  a  certain  number  of  the  preceding  coefficients 
according  to  some  invariable  law.  Thus  a  -r  (a  +  I )  x 
+  (2  a  -r  2)  *«  4»  (3  a  +  3)  r>  +  (5  a  +  ft)  *»  +  . . .  i*  a 
recurring  series,  the  coefficient  of  each  term  being  the  sum 
of  the  efficients  of  the  two  preceding  terms.  The  value 
of  the  terms  of  such  a  series  can  always  be  exhibited  in  a 
finite  form.  (SeeEuler.  Inirvductio  m  Aualysin  litfni. 
torum;  IJourrton's  Algebra,  he.) 

RECU'SANTS.  In  English  History,  a  term  applied 
to  those  who  refused  to  acknowledge  the  king's  supre- 
macy  at  bead  of  the  church,  chiefly  Papists. 

RED.  One  of  the  primary  colours.  See  Chromatics. 

RE'DAN.  In  Fortification,  a  kind  of  rampart  placed 
In  advance  of  the  principal  works  to  defend  the  least  pro- 
tected parts.  The  redan  usually  consists  of  a  rampart  of 
earth  ;  and  it  is  the  simplest  kind  of  field  fortification. 
See  Fortification. 

RED  BOOK.  The  name  given  to  a  hook  containing 
the  names  of  all  persons  In  the  service  of  the  state.  The 
lied  H<>ok  <>/  the  Exchequer  is  an  ancient  record,  in  which 
are  registered  the  names  of  all  those  that  held  lands  per 
baruniam  in  the  time  of  Henry  II. 

RE'DDLK.  A  soft  argillaceous  mineral  deeply  tinged 
with  red  by  oxide  of  iron.    The  best  specimens,  used  as 
I  drawing  chalk,  are  brought  from 
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REDEMPTORISTS. 

REDE'MPTORISTS.    A  religious 
Nnplesjbv  Liguori  in  1732^™ 


REFLEXION. 


In 
in 


row*,  and 
i  and  the 


IhjO.    They  arc  bound  by 

devote  themselves  to  the  education  of  youth 
propagation  of  Catholicism.  They  style 
members  of  the  order  of  the  Holy  Redeemer  (II  Santo 
Redemptore).  whence  their  name;  but  they  are  also 
■often  called  IJguorists,  from  the  name  of  their  founder. 

RED  LEAD.  An  oxide  intermediate  between  the 
protoxide  and  peroxide  of  lead.   See  Lead  and  Minium. 

RED  MARL.    New  red  sandstone.    See  Geology. 

RED  PRECIPITATE.  The  ncroxide  of  mercury, 
obtained  by  the  decomposition  of  nitrate  of  mercury  by 
heat.   See  Mercury. 

REDOU'BT.  In  Fortification,  a  term  applied  to 
nearly  every  kind  of  work  intended  to  fortify  military 
positions ;  as  also  to  works  constructed  within  others 
to  prolong  their  defence  ;  or  to  detached  works  used  to 
secure  some  prece  of  ground  which  would  be  useful  to 
the  besiegers,  and  thereby  create  delay  in  offensive  ope- 
rations. 

REDU'CING  SCALE.  A  scale  used  by  surveyors 
for  turning  links  into  roods  and  acres  by  inspection. 

REDU'CTION.  The  process  of  con  verting  a  metallic 
oxide  into  metal  by  expelling  its  oxygen.  In  some  cases 
it  is  effected  simply  by  heat,  but  generally  by  the  joint 
action  or  heat  and  some  deoxidizing  agent :  upon  the 
large  scale,  charcoal  is  almost  always  resorted  to. 

Reduction.  -In  Arithmetic,  the  changing  of  quantities 
from  one  denomination  to  another. 

REDUCTION  OF  FIGURES,  In  Practical  Geo- 
metry,  consists  in  describing  figures  similar  to  the  given 
ones,  but  of  different  (generally  smaller)  dimensions. 
The  pentagraph  and  the  proportional  compasses  are  the 
readiest  and  most  accurate  methods  of  performing  these 
reductions  ;  but  in  the  absence  of  these,  many  different 
methods  are  taught  in  works  of  practical  geometry.  The 
simplest  is  here  annexed. 

Let  A  B  C  D  be  the  figure  to  be  reduced,  and  a  b  be 


the  line  which  is  homologous  to  A  B.  At  a  convenient 
place  on  the  paper  draw  a  b,  parallel  to  A  B,  and  equal 
to  the  reduced  line.  Draw  A  a,  B  b,  meeting  in  O,  and 
from  O  draw  lines  to  all  the  other  angles  of  the  figure  ; 
then  draw  b  c  parallel  to  B  C,  a  d  parallel  to  A  D,  Ac.  ; 
and  join  the  last  two  points.  Then  a  bed  is  the  reduced 
figure  sought. 

If  the  proposed  figure  be  curvilinear,  Inscribe  any  po- 
lygon within  it,  and  draw  the  similar  polygon  as  above 
directed ;  then  trace  the  curve  through  the  angles  of  the 
polygon. 

REDU'NDANT  HYPERBOLA  A  line  of  the  third 
order,  having  three  pairs  of  asymptotic  branches.  Its 
properties  mav  be  seeu  hi  Newton's  Enumeratio. 

RffEF.  in  Navigation,  signifies  to  diminish  the  surface 
of  the  sails  on  the  increasing  of  the  wind.  Sails  attached 
to  yards  are  reefed  at  the  head.  Strong  horizontalbands 
of  canvass,  from  three  to  six  feet  apart,  extend  across  the 
sails  ;  these  are  called  reef  bands  ;  and  there  are  usually 
four  in  each  topsail,  and  two  in  the  foresail  and  mainsail. 
The  reef  band  Is  commonly  pierced  with  two  holes  in 
each  cloth  (or  breadth  of  canvass)  In  the  sail ;  through 
each  hole  are  drawn  two  reef  points,  —  short  pieces  of  flat 
rope,  each  having  an  eye  in  one  end,  and  hung  one  be* 
fore  and  the  other  abaft  the  sail,  each  passing  through 
the  eye  in  the  end  of  the  other.  The  sail  being  lowered 
and  trimmed  to  the  wind  so  as  to  shake,  the  extremities 
of  the  reef  band  are  drawn  up  towards  the  yard  arm  by 
the  ropes  called  reef  tackles ;  the  men  then  going  out 
upon  the  vard.  which  they  lean  over  while  their  feet  are 
supported  by  thefjot  ropes,  gather  up  the  loose  canvass 
of  the  sail  till  they  reach  the  reef  band,  which  they  keep 
extended  tight  along  the  yard  until  the  '-a  rings  are  passed 
Or  secured,  the  weather  earing  being  passed  first ;  they 
then  tie  the  two  reef  points  of  each  pair  together  over  the 
yard,  and  the  sail  Is  reefed,  the  surface  having  been  thus 
diminished  by  the  depth  of  one  reef.  Gaff  sails  are  reefed 
at  the  foot.  The  sail  being  lowered  enough  to  slack  the 
canvass,  the  earing  which  is  on  the  after  leech  is  brought 
or  hove  down  to  the  boom  end  by  a  strong  rope  called  a 
reef  pendant ;  the  men  then  standing  wherever  they  can 
reach  the  foot  of  the  sail,  tie  the  points  under  it.  When 
the  yard  is  not  lowered,  as  In  reefing  the  courses,  the 
sail  is  partly  clued  up  for  reefing. 

Reef,  or  Coiial  Reef,  is  also  applied  to  a  chain  of 
rocks  in  various  parts  of  the  ocean  lying  near  the  sur- 
face .    See  Geology. 

REEL.    A  lively  dance  peculiar  to  Scotland,  generally 
written  In  rnminon  time  ot  four  crotchets  in  a  bar,  but 
'  nes  in  gig  time  or  six  quavers. 
I0M 


An  angler's  implement  attached  to  the  but  of 
ar  the  purpose  of  winding  in  the  line  when  a 
,ked.    The  barrel  of  the  reel  should  be  of  suf- 


Reel. 
the  rod,  for 
fish  is  hooke 

ficient  diameter  to  wind  in  quickly, 
by  not  being  able  to  bring  him  rap 
the  landing  net ;  ei 
great  length  of  line  I 

RE-E'NTER.  In  Engraving,  a  word  which  denotes 
the  passing  of  the  graver  into  those  incisions  of  the  pla'-e, 
so  as  to  deepen  them,  where  the  aquafortist  has  not  brum 


in  sufficiently. 

RE-E'NTERING  ANGLE.  In  Fortification,  the 
angle  of  a  work  whose  point  turns  inwards  towards  the 
defended  place. 

REEVE.  ( Aog.  Sax.  gerefa,  an  qfflcer  or  governor.) 
A  word  of  a  very  general  application,  entering  iutott* 
composition  of  some  titles  yet  in  use.  Hence  sAersjf, 
i.  e.  shire-reeve,  the  governor  of  a  shire  or  county  ; 
bo  rough -reeve,  port-reeve,  Ac. 

Rekve.  Trie  Sea  term  for  putting  a  rope  through 
a  block,  or  any  hole  through  which  it  is  intended  to 
run. 

REFE'CTION.  (  Lat.  reflcio,  I  restore.)  In  the  lan- 
guage of  Ecclestasttcal  communities,  a  spare  meal,  suf- 
ficient only  to  maintain  life;  whence  the  hall  in  convfsU 
where  meals  are  taken  is  termed  refectory. 

REFE'CTORY.  (Lat. refecterium.)  In  Architecture, 
an  apartment  wherein  meals  are  taken. 

REFERE'ND ARIES.  In  the  early  monarchies  of 
Europe  after  the  fiah  century,  public  officers 
with  the  duty  of  procuring,  executing,  and 
diplomas  and  charters.  The  office  of  great  referendary . 
in  the  French  monarchy,  became  merged  in  that  of 
chancellor. 

REFLE'CTING  CIRCLE.  An  astronomical  instro- 
ment  for  the  measurement  of  alleles  bv  reflection.  (Set 
Sextant.)  The  term  is  also  applied  to  a  surveying  in- 
strument,  invented  by  Sir  Howard  Douglas,  which  com- 
bines the  advantages  of  the  Hadley'a  quadrant  unJ  the 
protractor.  The  object  of  it  Is  toprotr.net,  or  lay  down  en 
the  plan,  the  angles  measured  with  the  instrument  from 
the  instrument  Itself,  without  any  intermediate  step,  or 
even  a  register  of  their  values.  The  advantage  of  such 
an  instrument  roust  be  obvious  in  military  survey*, 
where  expedition  is  important,  while  accuracy  is  thereby 
far  more  efficiently  insured  than  by  the  old 
tediou*  process.    It  is  ||m  tdvgM 


Ing  general  sketches  of  a  country. 

KK'FLEX.  (Lat.  reflecto,  Ibend  back.)  In  Painting, 
the  illumination  of  one  body,  or  a  part  of  It,  by  light  re- 
flected from  another  body.  The  foundation  of  the  law  of 
reflexes  depends  upon  the  knowledge  that  every  body  in 
light  reflects  that  light,  to  a  certain  degree.  In  the  same 
way  Mat  flame  does.  The  stronger,  therefore,  the  light 
on  the  body,  the  -stronger  will  be  the  reflex,  distances 
being  equal.  Again,  the  more  directly  the  light  Calls  on 
y.tho  more  influence  it  will  have  in  iroparuu?  a 


a  body, 
reflex! 

REFLE'XION,  in  Mechanics,  denotes  the  rebound  or 
regressive  motion  of  a  body  from  the  surface  of 
body  against  which  it  impinges.  In  Natural 
the  term  is  applied  to  the  analogous  mot] 
heat,  and  sound,  when  turned  from  their  course  by  aa 

the  bra^  or^c^nce"  l°ledlhe  /rcflc**°n  £  "ghJ 

Ol'ND  JP^^ 

The  simplest  view  which  can  be  taken  of  the  mecha- 
nical action  whereby  reflexion  is  produced,  is  to  awsimiUt* 
it  to  that  which  takes  place  when  an  elastic  body  impinges 
on  another  body  which  it  cannot  move  out  of  its  place. 
If  light,  heat,  and  sound  are  propagated  by  the  pulses  of 
an  elastic  medium,  the  same  theory  will  apply  to  them ; 
and  it  is  to  be  remarked,  that  in  all  cases  of  reflexion  the 
change  of  motion  which  takes  place  follows  precisely  the 
same  laws  as  that  which  is  produced  by  the  impact  of 
two  elastic  bodies. 

Reflexion  of  Light — When  we  consider  only  the  eV- 
rection  of  the  rays  of  light  after  being  reflected  from  a 
polished  surface,  and  leave  its  quantity  or  mtensity  out 
of  view,  the  laws  of  reflexion  are  extremely  simple.  Sup- 
pose A  B  (flg.  1.)  to  be  a  smooth  po- 
lished surface,  or  mirror,  and  a  ray  ot 
light  proceeding  in  the  direction  L  P 
to  impinge  on  the  surface  at  P,  and  to 
be  reflected  from  it  in  the  direction 
P  R.  Through  the  point  P  draw  P  Q 
a  normal  or  perpendicular  to  the  sur- 
face; then,  adhering  to  the  definitions  adopted  by  most 
writers  on  optics,  the  angle  L  P  Q  is  called  lac  angle  <tf 
incidence,  Q  P  R  the  angle  of  reflexion,  the  plane  in 
which  are  the  two  straight  lines  L  P  and  PQ  is  called 
the  pUine  of  incidence,  and  the  plane  determined  bv  g  Y 
and  P  R  tie  plane  </  reflexion.  No 
laws  of  reflexion  are  these :  —  1st. ' 


coincides  with  the  plane  of  incidence  :  or  the  three  straight 
lines  LP.PQ,  and  P  R,  are  In  one  plane.  2d,  The  angle 


Digitized  by  Google 


t>f  reflexion  U  equal  to  the  ana lc  of  incidence,  and  on  the 
site  side  of  the  normal.  These  law.  hold  true,  wbat- 


REFLEXION. 


r  Vk    ii  uMl"rf  "f'he  rtflecting  *"rface.  or  the  origin 
of  the  light  which  falls  on  it.    Experience  offers  no  ex- 
to  them  whatever;  and  all  the  phenomena  of  re- 
"  mirrors  or  polished  surfaces,  whether  plane 
-ny  regular  curvature,  are  readily  deduced 
irom  I  hem  a*  simple  geometrical  consequence*. 
Rrfcxumjruin  Plant  Mirrors — To  determine  the  path 


of  the  reflected  rays. 
<*•) 


and  the  formation  of  Images  by 
plane  mirrors,  suppose  M  N  (fig. 
2. )  to  be  an  object  placed  before 
the  plane  reflecting  surface  A  B, 
and  the  eye  to  be  situated  at  K. 
The  rays  of  light  which  proceed 
from  the  point  M,  and  are  reflected 
to  the  eye  at  E,  will  impinge  on 
the  mirror  at  P,  and  appear  to 
come  from  a  point  m,  which,  in 
respect  of  the  piano  A  B,  is  sym- 
metrica' *Uh  M;  that  is  to  say.  placed  in  the  straight 
line  which  is  drawn  from  M  perpendicular  to  the  surface 
and  at  the  same  distance  from  A  B  on  the  opposite  side' 
For  let  M  K  be  the  perpendicular,  and  let  it  be  continued 
till  it  meet  the  prolongation  of  E  P  lam,  then,  from  the 
quality  of  the  angles  or  incidence  and  reflexion,  the 
angle.  M  V  K  and  E  P  B  (which  are  the  complements  of 
those  angles;  are  equal;  hence  M  P  K  «  K  P  m ;  and 
the  two  right-angled  triangles  K  P  M  aud  KPm,  having 
also  a  common  side,  are  every  way  equal ;  whence  K  m  m 
In  like  manner,  the  rays  which  issue  from  N,  and 
arc  reflected  to  E,  will  appear  to  proceed  from  a  point 
*  symmetrical  with  N  ;  and  as  the  same  thing  is  evidently 
true  with  respect  to  every  other  point  of  the  object,  a 
perfect  image  m  n  of  the  object  will  be  formed  on  the 
opposite  side  of  the  mirror,  and  at  the  same  distance.  It 
v,  ill  be  observed  thai  the  ii  i  ig.-  is  nut,  properly  speaking 
reversed    like  writing  looked  at  through  the  opposite 
•Me  or  the  paper :  the  spectator  sees  the  same  side  of  the 
object  as  if  he  stood  in  front  of  the  mirror,  and  viewed 
the  object  directly  ;  but.  in  the  reflected  image,  right  takes 
the  place  of  left,  and  left  of  right. 

Inflexion  from  Curve  Surfaces.  —  rn  order  to  apply  the 
two  general  laws  of  reflexion  to  the  determination  of  the 
direction  of  a  ray  reflected  from  a  curve  surface,  it  is  as- 
sumed that  the  reflexion  takes  place  at  each  point  of  the 
nirtace  in  the  same  manner  as  it  would  from  a  plane 
ouching  the  curve  surface  at  that  point,  and  the  problem 
therefore  becomes  that  of  determining  the  direction  of 
the '  normal  at  the  given  point ;  for,  when  the  direction 
01  the  incident  ray.  and  of  the  normal  at  the  point  of  in- 
cidence, are  both  known,  the  plane  of  the  reflected  ray 
■  «h*  position  ot  th,-  ray  ii,  ii,nt  ,  !,„„.,  are  both  *xsvn. 
i  he  mirror  may  bo  concave  or  conwex  :  and  the  incident 
«y»  may  be  parallel  or  divergent. 

in^ut^.t  30  b!'  the,centre  of  *  eoncave  mirror,  D  C 
^  axis,  C  the  centre  of  curvature  at  I)  ;  and  assume  the 
semidiameter  of  the  mirror  D  P  to 
be  small  in  comparison  of  its  radius 
of  curvature  C  D.  Now  suppose  a 
ray  of  light  \.  P,  parallel  to  the  axis, 
to  fall  on  the  mirror  at  P ;  then,  if 
we  draw  P  C.  and  make  the  angle 
CPKnCPLorPCD,  PR  will 
.    .     ,  be  the  direction  or  the  reflected  ray ; 

""■.by  the  nature  or  curvuture.  C  P  is  a  normal  to  the 

.TtTi a\thf  arc  l)  P  bein?  ,maU-  But'  o"  the  hypothesis 
w  u  r  being  small,  wc  have  also  H  P  =  H  D ;  and  br 
r.avon  or  the  equal  angles  RPCandBCP,  RPa 
rUr'  °*mtyn  K  n  —  11  C;  or  R  is  a  given  point,  and 

^equently.  nil  the  rays  which  fall  on  the  mirror  pa- 
JjT;     10  0  D  art5  "-fleeted  into  the  tame  point  R.  From 

"i*  property  the  point  R,  which  bisects  the  radius  C  I). 
L  '***  Prine*P<'tf<xu*  »r  the  mirror,  or  the  focus  of 
Ifra/iei  rnvs.    See  Focri.  * 

thin  mi  ^^'"K  «urface  were  a  portion  of  a  paraboloid, 
inen  all  ray,  parallel  to  toe  axis  would  be  accuratclv  rei 

issL^th f°r at  wnatcrer  thc  «5SSm?  £ 

"  he  .  bul  on  account  n|  the 

rulty  of  grinding  and  polishing  ci 
other  form  than  the  spherical,  the  concave  ana  convex 
Jjnwi  required  for  optical  purposes  are  always  sphcri, 

o»e.  next,  the  rays  to  diverge  from  a  point  in  the 
Let  X,  (tig.  4.)  be  the  luminous  j>oint, 


the  angles  R,  C,  L  are  also  small,  we  may  subst  itute  for  the 
arcs  so  which  they  respectively  correspond I  their '  trigono- 
metrical tangents,  namely,  J^^.  JJ,   Heucc,  if 

the  radius  of 
C  will  become 


the  aix>%c  eqlutioTj^i  +  L  -  2 


races  or  any 
and  convex 


C  the  centre  or  curva- 
ture, and  P  R  the  re- 
flected ray.    To  And 
the  point   R.  let  I  =s 
LrO-RpCt  and 
let   R,  (',  L  denote 
icspectivcly  the  acute 
r.77.  **  'he  points  indicated  bv  these  letters.  We 
wh     "V  have-  obviously.  R  -  I  =  C,  and  I  +  L  =  C  ; 
OCTice  L  +  ReiC.    Now,  since  DPI*  supposed  to 
V1 .*rc  of  a  small  number  of  degrees,  D  P  may  be  re- 
«voe4  as  a  straight  line  j  trpendlcular  to  L  D  ;  and  sinre 
lr>29 
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which  gives  the  relation  between  p  and  q.  r  being  a  con- 
stant quantity  for  the  same  mirror.  If  therefore,  J.  be 
a  given  point,  then  p  ha*  a  given  value,  and  a  is  also  de- 
termined .  so  that  all  rays  diverging  fiom  the  point  L 
and  falling  on  the  mirror,  are  reflected  into  the  R  fc 
A.  the  two  qiuntitiet  p  and  ,,  enter  symmetrically  Into 

£  S?U"t,on'  Th  b<i,D«  termi  or  the  other 

by  the  same  formula,  the  points  R  and  L  are  inter- 
changeable;  that  is,  ir  R  be  taken  as  the  radiating  point 
tbflftX  l»  the  rocus  or  the  reflected  rays.    Hence  L  and 
R  are  called  conjugate  p>>ints,  or  conjugate  foci. 

Since  the  reciprocals  of  p  and  q  always  make  up  the 
same  sum.  when  one  of  those  quantities  incr.-a*es  the 
other  diminishes,  and  rice  versa.  \t,  therefore.  L  ap- 
proaches towards  C,  R  will  also  approach  towards  C 
(the  origin  being  supposed  at  D),  and  they  will  ultimately 
coincide  at  that  point,  so  that  a  ray  issuing  from  C  would 
be  reflected  back  on  itseir.  lr  L  recedes  from  C,  then  R 
recedes  from  C,  or  approaches  D.  Suppose  L  to  be  at 
an  infinite  distance  ;  in  this  case  1  -r  p  -»0.  and  the  equa- 
tion gives  q  =  I  r,  or  D  R  =  |  D  C  ;  so  that  R  becomes 
the  principal  J„cus.  as  it  evidently  ought ;  for  when  L  it 
at  an  infinite  distance,  the  rays  L  P  are  parallel  to  the 
axis. 

It  it  evident  from  the  above  equation  that  to  long  as 
p  and  q  have  the  same  sign,  that  Is,  so  long  as  L  and  It 
are  on  the  same  side  or  the  mirror,  each  of  those  quan- 
tities must  be  greater  than  J  r.  Suppose  the  radiating 
poiut  L  to  be  placed  bctweeu  1)  and  C  (fig.  ft.),  and  let 
(ft.)  1>  I.  or  p  become  less 

than  I  r.   In  this  case, 

Smust  become  ruga* 
vc;  that  is  to  say, 
the  rays  which  ema- 
nate from  L  must  be- 
come divergent  .-.fter 
reflexion,  and  have  the 
tame  direction  as  ir  they  diverged  from  a  point  R'  on  the 
opposite  side  or  the  mirror,  aud  or  which  the  distance  q 

from  D  is  determined  by  the  equation  -  —  -  =•  ?•  This 

pohit  R'  i»  called  the  rirtual  focus  ot  the  reflected  rays, 
the  same  construction  and  equation  (with  the  proper 

or  sign)  apply 
to  convex  and 
concave  mirrors.  I^et 
L  (flg.  6.)  be  the  lu- 
minous   point,  from 
which  diverging  rays 
fall   on   the  convex 
mirror  P  D,  or  which 
C  Is  the  centre  or  cur- 
vature.  Denoting,  as  before,  D  L,  D  R.  and  D  C.  by  p 
q,  and  r  respectively,  and  assuming  the  constant  r  to  bo 
positive,  then,  by  exactly  the  same  reasoning  as  above 
wc  shall  find  the  equation  8  ^°*e' 

1  _  1  ^  2 

9  r' 

In  this  ease,  p  and  q  increase  or  decrease  simulta- 
neously;  and  If  we  suppose  p  to  increase  to  Infinity,  or 
the  incident  rays  to  become  parallel,  then  we  have  again 
q  =  i  >  ,  so  that,  for  parallel  rays,  the  conjugate  rocus 
is  at  the  middle  or  the  distance  between  I)  and  C.  When 
the  mirror  Is  convex,  the  conjugate  focus  is  always  the 
virtual  focus.  * 
From  what  has  now  been  shown,  it  is  easy  to  see  in 
images  are  formed  by  concave  or  convex 
mirrors.  I.et  M  X  (fig.7.) 
be  an  object  placed  before 
a  concave  mirror  A  B,  be- 
yond its  centre  of  curva- 
ture C.    On  tracing  the 
rath  or  the  rays  M  A,  M  D, 


M  B,  after  reflexion,  they 
will  all  l»e  found  to  meet 
In  the  point  w  and  those  which  proceed  from  N  will  in 
like  manner  be  found  to  meet  In  is ;  whence  rays  diverg- 
ing from  every  point  or  the  object  between  M  and  N  will 
meet,  after  reflexion,  in  a  point  situated  between  m  and 
n ;  and  in  this  manner  an  Inverted  image  m  n  of  the  ob- 
J.r  .w  ,  .u  fo,rmcu-  Thc  magnitude  of  the  image  is  to 
that  or  the  object  as  D  m  to  t)  M,  or  as  the  distance  of 
the  image  from  thc  mirror  is  to  the  distance  or  thc  object 
from  the  mirror;  and  the  image  will  be  more  brilliant 

are  collected  w  ithin  a  smaller  space.    It  the  object  were 
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placed  at  tn  n,  then  an  enlarged  Image  would  be  formed 
at  M  N.  It  it  on  this  principle  that  reflecting  telescopes 
and  microscopes  are  constructed.  See  Telescope,  Mi- 
cboscopk. 

Intensity  «/  reflected  Light —  It  has  now  been  shown 
that  the  path  of  the  reflected  light  can  be  determined  in 
all  cases  with  geometrical  precision,  when  the  form  of  the 
reflecting  surface  is  known  ;  but  the  case  is  very  different 
when  the  question  Is  to  determine  the  quantity  or  pro- 
portion of  the  light  which  is  thrown  into  a  different  di- 
rection by  an  opposing  surface.  The  following  laws, 
however,  have  been  established  by  experiment:  —  1st,  The 
quantity  of  light  regularly  reflected  increases  with  the 
angle  or  incidence,  but  does  not  vanish  entirely  when  that 
angle  becomes  0.  2d,  It  depends  both  on  the  nature  of 
the  medium  through  which  the  light  is  passing  when  it 


falls  on  the  reflecting  i 
stance  on  which  It  falls, 
placed  In  the 
proportions  of  the 


)ject  a  great 


and  on  that  of  the  sub- 
of  different  natures, 
reflect  very  different 

of  experiments  were 
by  Arago,  Fresnel, 
numerical  relations 
of  light,  the  in 


made  by  Bouguer, 
Mr.  Potter .  and  others . 
are  given  by  Bouguer:—' 
tensity  of  which  is  represented  by  1000,  falls 
so  as  to  make  an  angle  of  0°  30'  with  the  surface,  the  in 
tensity  of  the  reflected  light  is  represented  by  721  ;  at  an 
angle  of  1-1°  with  the  surface,  by  "ill  ;  at  an  angle  of  30°, 
by  65  ;  and  at  an  angle  from  60°  to  90°,  by  18.  Of  1000 
rays  falling  upon  a  surface  of  glass,  and  making  an  angle 
of  .1°  with  the  surface,  .143  are  reflected ;  3(»0  when  the 
angle  -s  1  ;  1 12  when  30°  j  2.1  when  00°.  or  above.  Of 
1000  rays  falling  on  a  polished  surface  of  black  marble, 
600  are  reflected  when  the  angle  with  the  surface  is 
3°  IV;  IMi  when  15° ;  51  when  3i>°  ;  23  when  60°  and 
upwards.  Mercury  and  metallic  mirrors  give  a  less  rapid 
diminution.  Of  1000  incident  rays,  700  are  reflected 
when  the  angle  with  the  surface  Is  very  small ;  and  about 
600,  or  more  than  half,  when  the  angle  approaches  to 
90°,  or  the  incident  ray  Is  nearly  perpendicular  to  the 
surface.  (TraiU  tTOptiyue.  See  also  the  Edinburgh 
Journal  of  Science  for  |H30  and  1832.) 

In  order  to  produce  reflexion  in  a  greater  or  less  de- 
gree, the  only  indispensable  condition  is,  that  light  pass 
from  one  medium  to  another  having  a  different  re- 
fractive power.  In  passing  through  a  perfectly  homo- 
geneous medium,  no  reflexion  takes  place ;  but  whenever 
there  is  a  change  of  mediuih  (and  this  change  may  oc- 
cur In  the  same  substance  by  an  inequality  of  density  in 
the  different  parts,  or  a  different  arrangement  of  the 
particles),  more  or  lets  reflexion  takes  place  at  the  sur- 
face .which  separates  the  two  media.  Thus,  In  passing 
through  the  atmosphere,  the  solar  light  undergoes  an  in- 
finite number  of  partial  reflexions  before  it  arrives  at  the 
earth,  as  every  successive  tbln  stratum  of  air,  by  reason 
of  lu  Increasing  density,  forms,  as  it  were,  a  different 
See  Rkfma<  tion  - 


If  any  surfaces  could  be  formed  of  so  perfect  a  polish 
as  to  reflect  the  whole  of  the  Incident  light,  the  eye  would 
be  unable  to  distinguish  them  ;  and.  unless  by  coming  In 
actual  contact  with  thera,  we  should  have  no  reason  to 
susriert  their  existence.  Bodies  are  only  visible  in  con- 
sequence of  rays  irregularly  reflected  from  their  surfaces 
meeting  the  eye ;  for  ray*  which  are  regularly  reflected 
only  show  the  luminous  points  from  which  they  emanate, 
and  not  the  surfaces  on  which  they  fall.  If  the  lunar 
surface  were  as  perfectly  polished  as  a  globule  of  pure 
mercury,  the  moon  would  present  to  us  only  a  reflected 
image  of  the  sun.  See  Light,  Optics. 
Mi  FORM  ACT.  In  Politics.  See  Parliament. 
REFORMA  TION  An  important  era  In  political 
and  ecclesiastical  history,  when  the  doctrines  anil  usages 
of  the  Romish  church,  then  dominant  throughout  the 
western  states  of  Christendom,  were  first  successfully 
called  In  question.  This  event  Is  commonly  dated  from 
the  year  1.117,  when  Luther  begun  to  oppose  the  pope 
and  condemned  the  sale  of  indulgences.  Moshelm  as- 
signs to  it  the  date  1520,  when  Luther  was  excommu- 
nicated. 

Prior  to  the  Reformation,  the  pope  claimed  of  divine 
right,  and  exercised,  absolute  authority  over  the  whole 
Christian  church,  with  the  exception  of  those  states  and 
provinces  in  which  the  Eastern  or  Greek  church  was 
established.  Not  only  was  his  authority  regarded  as 
supreme  on  subjects  or  doctrine  and  discipline,  but  his 
decisions  were  considered  as  infallible ;  and  whoever 
ventured  to  question  or  gainsay  them  was  treated  as  a 
heretic,  and  was  liable  to  such  canonical  censures  and  tem- 
poral penalties  as  the  canon  law  determined.  Of  course,  the 
exercise  of  private  judgment  In  religious  and  ecclesiastical 
matters,  or  the  right  of  the  people  to  peruse  the  sacred 
volume,  was  peremptorily  denied.  Nothing,  therefore, 
could  be  more  absolute  than  was  the  government  of  the 
Christian  church  under  the  see  of  Rome.  Ills  holiness, 
also,  laid  claim  to  supremacy  even  in  temporal  things 
"  the  wide  range  of  his  religious  authority ; 

of  this  supremacy  was  not  always 


REFORMATION. 

quietly  submitted  to ;  nay,  was  sometimes  resitted 
success.  He  regarded  all  parts  of  the  world  not  inha- 
bited by  Christians  as  uninhabited,  and  gave  fuU  power 
to  those  Christians  who  might  occupy  them  to  mak% 
war  on  the  Inhabitants  ;  and  the  countries.  If  conquered, 
were  parcelled  out  according  to  his  sovereign  pleasure. 
But  while  the  absolutism  claimed  by  the  Roman  pontiff 
was  calculated  to  arouse  jealousy  and  opposition,  which, 
indeed,  it  did,  in  some  degree,  in  different  places  and  r.i 
various  times,  these  feelings  were  greatly  increased  by 
several  other  causes :  such  as  the  immoral  lives  of  the 
clergy  ;  the  facilities  by  which  their  immoralities  were 
pardoned ;  the  exorbitant  wealth  of  the  church ;  the 
great  personal  immunities  of  ecclesiastics,  and  their  en- 
croachments on  the  jurisdiction  of  the  laity.  These 
and  similar  circumstances,  which  the  invention  of  the 
art  of  printing  and  the  revival  of  learning  had  tended 
more  thoroughly  and  widely  to  disclose,  gradual iy  pre- 
pared the  public  mind  for  that  reformation  of  religion 
of  which  in  this  article  we  intend  briefly  to  give  an  ac- 
count. 

Without  minutely  mentioning  the  frequent,  bat  < 
paratively  feeble  opposition,  to  which  the 
the  government  of  the  church  had,  in 
given  rise,  it  may  suffice  here  to  confine 
account  of  that  course  of  opposition,  in  th 
which  terminated  in  the  Reformation. 

According  to  the  doctrine  of  the  Romish 
the  good  works  of  the  saints,  over  and  above  those  i 
sary  for  their  own  justification,  are  deposited .  together 
with  the  Infinite  merits  of  Jesus  Christ,  in  one  Inexhaust- 
ible treasury.  The  keys  of  this  treasury  were  committed 
to  St.  Peter,  and  his  successors  the  popes,  who  may  open 
it  at  pleasure,  and  by  transferring  a  portion  of  this  su- 
perabundant merit  to  any  particular  person  for  a  sum  of 
money,  may  convey  to  him  either  the  pardon  of  his  ova 
sins,  or  a  release  for  any  one  in  whose  happiness  he  *t 
interested  from  the  pains  of  purgatory.  Hence  the  origin 
(which  took  place  In  the  1 1  th  century)  of  the  sale  of 
iuduigenccs.  Pope  Loo  X.,  under  the  pretence  of  raisief 
contributions  towards  building  the  church  of  St.  Peter 
at  Rome,  granted,  in  1M7,  the  right  of  prorouliratinr 
those  indulgences  in  Germany,  together  with  a  share  to 
the  profits  anting  from  the  sale  of  them,  to  the  arch- 
bishop of  Magdeburg,  who,  as  his  chief  agent  for  retail, 
ing  them  in  Saxony,  employed  Tetsel,  a  L)oroinkan 
friar,  of  dissolute  morals,  but  of  great  activity  and  energy 
of  character.  Tetiel,  assisted  by  the  monks  of  his  order, 
executed  the  commission  with  great  seal,  but  with  Utile 
discretion  or  decency  ;  and,  by  disposing  of  them  at  a 
very  low  price,  carried  on  for  some  tune  »n  < — 
lucrative  traffic  among  the  credulous  and  i& 
princes  and  nobles  were  irritated  at  seeing 
drained  of  their  wealth  to  replenish  the  treasury  of  a 
profuse  pontiff.  Men  of  piety  regretted  equally  the  co  r- 
ruptions of  the  church  and  the  delusions  of  the  people. 
Even  the  most  unthinking  were  shocked  at  the  scan- 


aiso,  urn  cu 
throughout  1 
though  the^. 


of  Tetsel  and  his  associates.  But  it 
to  Martin  Luther,  formerly  a  monk  of  the 
Augustine  order,  and  at  that  time  professor  of  theology 
at  Wittenberg,  effectually  to  expose  the  artifices  or  those 
who  sold,  and  the  simplicity  of  those  who  bought  indul- 
gences, and  to  shake  the  foundations  of  the  papal  see 
itself.  What  were  the  motives  which  first  induced  thu 
distinguished  person  to  oppose  this  traffic  cannot  now  be 
ascertained.  The  traffic  was  not  a  novelty,  as  it  had 
been  practised  throughout  Christendom  for  several  cen- 
turies. Some  writers  have  imagined,  though  with  what 
justice  Is  not  evident,  that  his  opposition  was  founded  in 
jealousy,  because  this  gainful  trade  had  not  been  con- 
ferred on  the  Augustinians,  to  whom  he  belonged,  but 
on  the  Dominicans,  a  rival  order.  But,  whatever  were 
his  motives,  his  opposition  at  first  was  confined  simply 
to  the  sale  of  indulgences.  His  memorable  theses,  niurty- 
five  in  number,  against  this  practice  were  affixed  to  the 
doors  of  the  cathedral  of  Wittenberg.  31st  October.  1)17  ; 
while  from  the  pulpit  he  inveighed  bitterly  against  the 
irregularities  and  sices  of  the  monks  who  published  in- 
dulgences, as  well  as  against  the  abuse  itself.  The  sen- 
timents contalued  in  his  theses  he  proposed  not  as  points 
fully  established,  or  of  undoubted  certainty,  but  merely 
as  subjects  of  Inquiry  and  disputation :  he  appointed  a 
day  on  which  the  learned  were  invited  to  Impugn  then, 
either  in  person  or  by  writing ;  and  to  the  whole  he  sub- 
joined solemn  protestations  of  his  high  respect  for  the 
apostolic  see,  and  of  his  implicit  obedience  to  its  au- 
thority. No  opponent  appeared  at  the  time  prefixed. 
Meanwhile  the  theses  spread  over  Germany  with  as- 
tonishing rapidity;  they  were  everywhere  read  with  the 
greatest  avidity ;  and  all  admired  the  boldness  of  the 
man  who  had  ventured  to  attack  the  plenitude  of  papal 
power.  Meanwhile  Tetsel,  in  opposition  to  Luther, 
published  counter-theses  at  Frankfort  on  the  Oder  : 
tickius,  a  celebrated  divine  of  Augsburg, 
refute  Luther's  notions  ;  and  Prierias,  a  " 
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Leo,  naturally  fond  of  case,  and  occupied  In  the  pursuits 
i  pleasure  and  ambition,  paid  little  or  no  attention  to 
he  dispute  that  was  thus  raging  In  Germany,  and  at 
t  firit  despised  it  as  a  mere  monkish  squabble.  But 
he  tidings  of  Luther's  rapid  success,  and  the  clamours 
i  the  ecclesiastics  for  aid  and  vengeance,  at  length 
mised  him  from  his  apathy,  and  Induced  him  to  take 
rompt  steps  to  put  a  stop  to  the  spread  of  here»y.  On 
he  21  st  Aug.  1518,  he  summoned  Luther  to  appear  at 
tome  within  sixty  days,  before  the  auditor  of  the  <•!». int- 
er and  the  inquisitor-general  Prlerlas.  who  had  written 
gainst  him,  whom  he  empowered  jointly  to  examine  his 
■ictrines  and  to  decide  concerning  them.  This  was 
vidently  an  unjust  tribunal  bv  which  the  decision  was 

0  be  made ;  and  through  the  influence  of  Frederick  the 
lector  of  Saxony,  who  was  favourable  to  the  new  doc- 
rines,  and  of  others,  and  by  a  submissive  letter  written 
B  tne  pope  by  Luther  himself,  his  holiness  agreed  to 
rfer  the  hearing  and  determining  of  the  cause  to  his 
gate  in  Germany,  Cardinal  Cajetan,  a  Dominican,  etnl- 
«nt  for  scholastic  learning. 

The  reformer  accordingly  appeared  before  Cajetan, 
ho,  after  tome  discussion,  commanded  him  to  retract 
is  opinions ;  but  Luther,  with  that  intrepidity  of  mind 
hich  was  his  grand  characteristic,  declared  that  he  could 
ot,  with  a  safe  conscience,  renounce  opinions  which  he 
clieved  to  be  true,  nor  should  any  consideration  induce 
im  to  do  what  would  tie  so  base  In  Itself,  and  so  offensive 
The  result  was.  that  Luther,  who,  with  his 
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induced  to  withdraw  secretly 
rom  Augsburg  and  return  to  Wittenberg;  previously  to 
fhich,  however,  he  prepared  a  solemn  appeal  from  the 
•«pe  ill  Informed  at  that  time  concerning  hia  cause,  to 
he  pope  when  he  should  be  better  able  to  judge  re- 
fecting it.  (S<r ken,  Comment,  lib.  i.  p.  14. ;  Lutkeri 
tfxra,  i.  p.  160.)  But  so  impatient  were  Luther's  ene- 
nies  at  Rome  that  even  before  the  sixty  days  had  ex* 
i red.  he  was  there  condemned  a*  a  heretic  ;  and  Leo,  In 
evvral  of  the  briefs  and  letters,  had  stigmatised  him  as 

1  child  of  iniquity,  and  as  given  up  to  a  reprobate  mind, 
lut  I. other,  convinced  that  his  views  were  agreeable 
>oth  to  scripture  and  reason,  was  not  to  be  deterred  from 
caching  and  promulgating  his  opinions  both  from  the 
'"I pit  and  through  the  press  :  and  as  every  step  taken  by 
he  court  of  Rome  against  him  convinced  him  that  Leo 
tnuld  soon  proceed  to  the  most  violent  measures,  he  had 
eciairse  to  the  only  expedient  in  bis  power  in  order  to 
>rcvent  the  effect  of  the  papal  censures.    He  appealed 

■  *  general  council,  which  tie  affirmed  to  be  the  repre- 
(-ntative  of  the  Catholic  church,  and  superior  in  power 
o  the  pope,  who,  being  a  fallible  man,  might  err,  as 
't.  Peter,  the  most  perfect  of  all  his  predecessors,  had 
•rred.  As  opposition  against  him  increased,  and  as  the 
•Titroversy  advanced,  Luther's  views  began  to  expand ; 
"<1  in  his  disputation  with  Eckius,  he  went  so  far  as  to 
;ue«tlon  the  supremacy  of  the  pope  over  the  church,  as 
fdl  as  the  doctrines  of  purgatory,  auricular  confession, 
«d  absolution  ;  and  he  about  the  same  time  published 
1  treatises,  in  which  he  more  openly  expressed  his 
.    Luther  may  now  be  said  to  have  embraced  the 

all  sects  of 
of  the  slavish 

in  points  of  doctrine  and  discipline  which  had 
been  paid  to  the  holy  see;  namely,  that  scrip- 
11  rc  is  the  only  rule  of  faith  and  manners,  and  that  this 
tile  is  to  be  interpreted  by  the  exercise  of  private  judg- 
ment. A  step  was  at  this  period  (June,  I  MO)  taken  by 
he  court  of  Rome  fatal  to  the  object  which  it  had  in 
*w  The  pope  issued  a  bull  condemning,  as  heretical 
offensive  to  pious  ears,  forty-one  pro|tositions  ex- 
rscted  out  of  Luther's  works ;  all  persons  were  for- 
idden  to  read  hi*  works  on  pain  of  excommunication  ; 
hose  who  possessed  a  copy  of  them  were  commanded  to 
"Bunit  it  to  the  flames ;  and  he  himself,  if  he  did  not 
'ithiu  sixty  days  publicly  recant  his  errors  and  burn  his 
'"'-».  pronounced  a  heretic,  excommunicated,  and  de- 
'"*red  unto  Satan ;  and  all  secular  princes  required, 
lader  pain  of  incurring  the  same  censure,  to  wise  his 
^n,  that  he  might  be  punished  as  his  crimes  de- 
-»>  i. 

'"his  sentence,  while  it  did  not  disconcert  or  Intiml- 
'<*te  Luther,  excited  more  indignation  than  terror  among 
H  followers,  and  gave  a  fresh  Impulse  to  the  spread  ol 
he  new  doctrines.  In  some  cities  the  people  violently  ob- 
truded the  promulgation  of  the  bull ;  in  others,  the 
*rsons  who  attempted  to  publish  it  were  Insulted,  and 
he  bull  iuelf  was  torn  In  pieces  and  trodden  under  foot. 
'Other,  after  renewing  bis  appeal  to  the  general  council, 
"•bushed  remarks  on  the  papal  bull ;  and  being  now 
•"waded  that  I>eo  had  been  guilty  both  of  impiety  and 
"l«»tsse  in  hU  proceeding,  against  him,  assumed  a  bolder 
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to  be  that  man  of  sin,  of 
Antichrist,  whose  appearance  is  foretold  in  the  New 
Testament.  He  declaimed  against  his  tvrannv  nnd  usurp- 
atlons,  and  exhorted  .ill  Christian  princes  to  shake  off 
such  an  ignominious  yoke.  Nor  did  he  stop  here.  As  Leo 
bad,  in  execution  of  the  bull,  appointed  Luther's  works 
to  be  burnt  at  Rome,  the  latter,  by  way  of  retaliation, 
assembled  all  the  members  of  the  university  of  Witten- 
berg, and  with  great  pomp,  in  presence  of  a  vast  number 
of  spectators,  cast  the  volumes  of  the  ranon  law.  to- 
gether with  the  bull  of  excommunication,  Into  the  flames ; 
and  his  example  was  imitated  in  several  cities  of  Ger- 
many. This  took  place  on  the  loth  of  December,  l.Vi'i ; 
and  on  the  6th  of  the  ensuing  month  the  pope  launched 
a  second  bull  axainst  him,  by  which  Luther  was  finally 
expelled  from  the  communion  of  the  church.  Thus 
separated  from  all  connection  with  the  see  of  Rome, 
I-uther  applied  himself  more  assiduously  than  ever  to 
the  study  of  the  word  of  God  as  the  only  standard  of 
theological  truth  ;  and  while  he  was  thus  enabled  to 
attack  with  the  greater  success  most  of  the  peculiar 
papal  doctrines,  both  theological  and  ecclesiastical,  he 
exposed,  at  the  same  time,  the  immoral  and  secular  lives 
of  the  clergy  ;  and  thus  laid  the  foundation  of  that  re- 
formation of  religion  which  at  first  he  never  contem- 
plated, but  which  has  been  characterized  "us  revolu- 
tion in  the  sentiments  of  mankind,  the 
as  the  roost  beneficial  that 
llcation  of  Christianity."  (  RoUrfvn  t 
vol.il.  p.  IX.) 

A  spirit  of  inquiry  having,  by  means  of  Luther's 
preaching  and  publications  and  the  violent  procedure  of 
the  court  of  Rome,  been  excited  in  the  public  mind,  the 
progress  of  the  reform 
ral,  and  threatened  to 


the  whole  of  German?, 
notwithstanding  the  Emperor  Charles  V.  co-operated 
with  the  pope  to  check  and  destroy  them.  Luther,  too, 
was  protected,  from  various  motives,  not  merely  by  the 
Elector  of  Saxony,  but  by  many  other  princes ;  and 
the  new  views  were  adopted  and  sedulously  propagated 
by  Melanchthnn,  Carlostadius,  and  other  eminent  men. 
Erasmus,  too,  though  he  did  not  long  follow  In  the  same 
course  as  the  German  reformer,  and  ultimately  wrote 
against  some  of  his  views,  yet  discovered  and  exposed, 
with  great  learning  and  ability,  many  errors  both  in  the 
doctrine  and  worship  of  the  Romish  church,  and  may 
be  considered  as  his  auxiliary  in  the  work  of  reform- 
ation. 

Under  such  circumstances  It  was  that  the  imperial 
diet  at  Wrorms  was  held,  January,  1A21,  to  which  the 
different  princes  were  invited,  In  order  to  concert  the 
most  proper  measures  for  checking  the  progress  of  those 
new  and  dangerous  doctrines  which  threatened  to  disturb 
the  peace  of  Germany,  and  to  overthrow  the  religion  of 
their  ancestors.  An  attempt  to  condemn  him  in  his  ab- 
sence was  frustrated  by  a  majority  of  the  members  of  the 
diet ;  and  Luther,  under  a  safe-conduct,  was  summoned  to 
appear  before  them.  He  did  not  hesitate  to  attend  ;  but 
neither  threats  nor  entreaties  could  induce  him  to  re- 
trart  any  of  his  opinions,  or  to  consent  to  their  being 
tried  by  any  other  rule  than  the  word  of  God.  He  was 
allowed  to  leave  the  city  in  safety  ;  but  an  edict  was  pub- 
lished in  the  emperor's  name,  after  his  departure,  putting 
him  under  the  Ivan  of  the  empire.  The  circumstances, 
however,  in  which  Charles  was  placed,  — the  commotions 
in  Spain,  and  the  wars  in  Italy  and  the  Low  countries, 
toother  with  the  prudert  precaution  of  the  Elector 
of  Saxony  In  concealing  Luther  in  the  castle  of  Wart- 
burg,  all  concurred  In  preventing  the  edict  being  carried 
into  effect.  During  his  confinement  his  opinions  con- 
tinued to  gain  ground  ;  and  the  Augustinian*  of  Witten- 
berg ventured  on  an  alteration  in  the  established  forms 
of  public  worship,  by  abolishing  the  celebration  of  private 
masses,  and  by  giving  the  cup  as  well  as  the  bread  to 
the  laity  in  administering  the  sacrament  of  the  Lord's 
Supper.  In  a  short  time,  however,  the  new  views  were 
condemned  by  the  university  of  Paris,  and  a  refutation 
of  them  was  attempted  by  Henry  VIII.  of  England.  But 
neither  of  these  intimidated  Luther.  He  published  ani- 
madversions on  both  with  as  much  virulence  as  if  he  bad 
been  dealing  with  an  ordinary  adversary. 

Meanwhile  an  attack  no  less  violent,  occasioned  by  a 
similar  cause,  was  made  on  the  Romish  church  in  Swit- 
tcrland.  The  Franciscans  being  intrusted  with  the  sale 
of  indulgences  in  that  country,  executed  their  commission 
with  the  same  indiscretion  and  rapaciousness  which  had 
rendered  the  Dominicans  so  odious  in  Germany.  But 
they  were  met  and  opposed  (1518)  by  Zuinglius,  a  man 
not  inferior  to  Luther  himself  in  seal  and  intrepidity, 
and  who  advanced  with  perhaps  more  daring  and  rapid 
steps  to  overthrow  the  whole  fabric  of  the  established 
religion.  Notwithstanding  that  the  universities  of  Co- 
logue  and  Lou  vain  pronounced  his  doctrines  to  be  er- 
roneous, the  cantons  of  Zurich,  Berne,  Basil,  and  Schaff- 
hausen  embraced  his  opinions.  Several  conferences 
were  at  different  tiroes  held  between  the  Roman  Catho- 
lics and  the  "  Evangelicals,"  as  tl 

3  U  4 


Digitized  by  Googl 


REFORMATION. 


were  called;  and  all  of  them  tended  to  the  spread  of 
the  reformed  faith.  After  a  conference  held  at  Berne 
in  1528,  the  council  of  that  canton,  considering  the  result 
to  be  In  favour  of  the  Evangelicals,  published  ten  theses, 
which  embodied  the  substance  of  the  Reformation  In 
Switzerland ;  and  most  of  the  leading  principles  con- 
tained in  them  are  acknowledged  by  the  reformed 
churches  generally,  however  widely  they  may  differ 
among  themselves  on  some  abstruse  point*. 

The  Swiss  and  the  German  reformers  were  at  first 
unacquainted  with  the  proceedings  of  each  other,  though 
both  were  animated  by  the  same  spirit,  and.  in  different 
places,  pursuing  a  similar  object  But,  while  they  both 
resisted  and  exposed  the  usurpations  and  errors  of  the 
Romish  church. and  generally  agreed  in  their  sentiments, 
they  entertained  very  different  theological  opinions  ;  and 
thus  was  sown  the  seeds  of  those  divisions  which  have 
since  agitated  the  reformed  churches.  The  chief  sub- 
ject of  dispute  between  the  two  reformers  was  concern- 
ing the  manner  in  which  the  body  and  blood  of  Christ 
were  present  in  the  Euclinrist.  Luther  and  his  followers, 
though  they  rejected  the  papal  belief  of  transnbsUn- 
tlation,  were  nevertheless  of  opinion  that  the  body  and 
blood  of  Christ  were  really  present  in  I  he  lord's  Supper, 
in  a  way  which  they  could  not  pretend  to  explain. 
Zulngllus  and  his  adherents  repudiated  the  doctrine, 
and  taught  th.it  the  bread  and  wine  used  at  the  Eucharist 
were  no  more  than  external  symbols  to  excite  the  re- 
membrance of  Christ's  sufferings  in  the  minds  of  those 
who  received  It.  Both  parties  maintained  their  opinions 
with  equal  obstinacy  ,  and  as  this  dispute  threatened  to 
retard  the  great  work  of  reformation,  ami  to  bring  dis- 
credit on  its  adherents,  the  Landgrave  of  Hesse  invited 
Luther  and  Zulngllus,  with  several  of  the  most  eminent 
of  their  respective  followers,  to  a  conference  at  Marburg, 
in  order  to  promote  unanimity  and  peace.  After  a  dis- 
putation of  four  days,  however,  neither  of  the  contending 
parties  could  be  persuaded  to  abandon  their  views.  But 
as  both  agreed  In  their  sentiments  not  only  as  to  the 
popish  hierarchy,  but  us  to  the  fundamental  principles 
of  Christianity,  they  parted  in  Christian  charity,  though 
not  in  brotherhood,  agreeing  to  refrain  from  open  con- 
troversy. 

The  struggle  between  the  Roman  Catholics  and  the 
reformers  still  raged  in  Germany.  At  the  diet  of  the 
emntre  held  at  Spires  in  IJftG.  the  emperor's 

their  utmost  endeavours  to  suppress  all 
Insisted  on  the  vigorous 
the  sentence  which  bad  been  pronounced 
and  his  followers  at  Worms.    This  at 
sfully  resisted  by  the  majority  of  the 


after  much  disputation,  not  only  was  it  rejected,  but  the 
diet  published  a  decree  condemning  most  of  the  peculiar 
tenets  held  by  the  Protestants,  and  forbidding  any  per- 
son to  protect  or  tolerate  such  as  taught  there  ;  en- 
joining a  strict  observance  of  the  established  rite*,  with 
other  articles  equally  galling  and  tyrannical.  But  the 
Protestant*  were  now  too  powerful  a  body,  and  their 
views  had  assumed  so  completely  the  form  of  a  system 
that  they  were  not  easily  dismayed.  On  the  contrary, 
they  assembled  at  Smalcalde,  where  they  concluded  a 
treaty  of  mutual  defence,  both  religious  and  political, 
against  all  aggressors,  and  formed  the  Protestant  states 
of  the  empire  into  one  regular  combination.  Thus,  in 
the  year  1530,  was  the  Reformation  virtually  established 
in  Germany  ;  first,  by  tbe  publication  of  the  Confession  d 
Augsburg ;  and,  second ,  by  the  league  of  SmalcaJd.  . 
which  made  that  creed  tbe  bond  of  union  of  a  poweriul 
political  confederacy. 

It  may  here  be  mentioned  that  the  followers  of 
Zuinglius,  or  Sarramentarians,  as  they  were  sometimes 


called,  presented  their  confession  of  faith  on  tbe  part  uf 
four  cities,  Strasburg,  Memmingcn,  Lindau.  and  Con- 
stance ;  generally  known  by  the  Confession  of  Strasburg. 
or  Conftuio  Tcirmntitmn.    The  reformed  cant- •«.»  t 


or  Confessio 

Switierland  were  not  allowed  to  join  the 
Smalcalde,  inasmuch  as  they  refused  to 
fesslon  of  Augsburg ;  and  thus  the  Swiss  f 
Sacramentarians  continued  distinct  from  the 
(as  they  still  do),  though  they  joined  in  a  «-j>jrx.' 
league  with  the  city  of  Strasburg  and  the  I-andgrave  of 
Hesse,  who  adopted  their  views.  The  Helvetic  Con- 
fession of  Faith,  founded  on  the  articles  of  Berne  al- 
ready referred  to,  was  finally  published  in  1532.  Ti# 
reformed  doctrines  had  early  spread  to  Geneva ;  aoi 
John  Cauvin,  or  Calvin,  of  that  city,  after  the  death  a| 
Zuingllus,  carried  them  farther  than  the  Swiss  Fre- 
testants  had  done.  He  abolished  all  festivals  exorjt 
Sabbath,  discarded  all  church  ceremonies,  used  leawurd 
bread  for  the  sacrament,  and  taught  the  d'«cinu-  *  uf 
predestination  and  election  in  all  their  rigour.  (&r 
Prksbytery,  in  this  work.)  Calvinism  thus  becawr 
the  third  great  branch  of  the  Reformation.  Luther 
and  Zulngllus  being  respectively  at  the  head  of  the 
other  two.  The  systems  of  Zuiugliu*  and  Calvin,  how- 
ever,  gradually  merged  together,  and  they 
h>  i  oiukU  I  i-d  a>  one,  h.n  i:ir:  the  s  ,n:o 
faith. 

It  would  exceed  the  bounds  to  which  we  roust 


najority  or  the  mei 
it  was  at  lost  unanimously  agreed  to  present 
to  the  emperor  entreating  him  to  call  a  gene 
without  delay  I  and  that  the  princes  of  the  empire  should 
in  the  meantime  be  allowed,  in  their  respective  do- 
minions, to  manage  religious  matters  as  they  should 
think  proper.  These  resolutions  proved  favourable  to 
the  cause  of  the  Reformation,  and  gave  an  impetus  to 
tltc  expression  of  tbe  public  voice.  The  war  in  which 
at  this  time  the  emperor  was  engaged  with  the  pope 
gave  a  decided  advantage  to  the  friends  of  the  reformed 
faith,  and  greatly  increased  their  number.  At  a  diet, 
however,  held  in  the  same  place  in  1529.  the  power  which 
had  been  given  to  princes  of  managing  ecclesiastical 
iiilulrs  until  the  meeting  of  a  general  council  was  re- 
voked by  a  majority  of  votes,  and  every  change  declared 
unlawful  that  should  be  made  in  the  established  religion 
before  the  determination  of  the  approaching  council  was 
known.  After  many  ineffectual  remonstrances  and  ar- 
guments, six  princes  of  the  empire  and  thirteen  im- 
perial cities  "  protested  "  against  this  decision.  Hence 
arose  the  denomination  of  "  Protestants ;  "  a  term  at 
first  applicable  only  to  the  Lutherans,  but  now  com- 
mon to  all  who  hove  separated  from  the  church  of 
Rome. 

As  the  reformed  doctrines  In  Germany  had  not  yet 
been  reduced  to  a  system,  the  Elector  of  Saxony  ordered 
Luther  and  other  divines  to  commit  to  writing  the 
k-.idmg  articles  of  their  religious  system,  along  with  the 
principal  points  on  which  they  differed  from  the  church 
of  Rome.  In  compliance  with  this  order,  Luther  de- 
rat  Torgau  seventeen  articles,  which 
on  at  a  conference  at  Sulxbach  ;  hence 
Articles  of  Torgau.  This  declaration  of  the 
i  of  the  reformers  was  enlarged  and  rendered 
ite  and  perspicuous  by  Melaochthon,  who  per- 
formed the  task  with  equal  ability  and  elegance. 

In  1530,  Charles  convoked  a  diet  of  the  empire  at 
Augsburg,  and  directed  the  reformers  to  lay  before  it  an 
account  of  their  tenet*  in  German  and  Latin.  The  work 
prepared  by  Luther  and  Melanchthon  was  presented  to 
the  diet ;  hence  called  the  Confession  of  Augsburg,  or 
Conjcuio  AuRttstawt,  which  was  read  aloud  by  the  chan- 
cellor to  the  assembly.  It  contained  twenty-eight  chap- 
ters, of  which  twenty-one  were  illustrative  of  the  religious 
opinion*  of  the  Protestants,  anil  the  remaining  seven 
of  the  errors  and  superstitions  of  the  papal  faith.  But 
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sarily  confine  ourselves  in  this  article,  were  we  to 
the  history  of  the  Reformed  faith  after  tbe  tsn 
Smalcalde:  that  treaty,  among  other  result*  (i 


•en  agreed 
the  Article 


of  i« 

of  Trent  in  1549),  gave  rise  to  a 
twecn  the  emperor  and  the  Protestant*.  But  the  pease 
or  Augsburg,  in  155ft,  terminated  those  and  similar  ca- 
lamities which  had  so  long  agitated  the  empire.  The 
following  are  the  leading  articles  of  that  peace  :  namely, 
that  the  Protestants  who  followed  the  Confession  of 
Augsburg  should  in  future  be  free  from  the  jurisdiction 
of  the  pope,  and  from  the  authority  and  supennteoUrtx-e 
of  the  bishops ;  that  all  the  inhabitants  of  the  German 
empire  should  be  at  perfect  liberty  to  judge  fur  them- 
selves in  all  matters,  religious  and  ecclesiastical ;  thai 
all  persons,  whatever  be  their  religious  opinions,  should 
enjoy  equal  civil  rights  and  privileges,— in  othter  word*, 
that  a  complete  toleration  In  religious  matters  should 
obtain ;  and  that  all  those  who  ►hould  persecute  any 
person  under  religious  pretences  should  be  declared  and 
treated  as  public  enemies  of  the  empire,  invaders  of  its 
liberties,  and  disturbers  of  its  peace.  Tbua  was  the 
Reformation  finally  established  in  many  parts  of  Ger- 
many as  it  exists,  without  any  very  marked  change  either 
as  to  its  extent  or  it*  principle*,  at  the  pre^nt  dsy. 
The  conditions  on  which  this  desirable  object 
tained  were  honourable  to  both  parties,  both 
and  Protestant,  and,  generally  speaking,  to  the 
character.  This  happy  state  of  things  was 
many  years  after  by  the  thirty  years'  wax  , 
but  the  treaty  of  Westphalia,  which  terminated  this  war. 
confirmed  the  articles  of  the  peace  of  Augsburg,  and  ex- 
tended it*  benefit*  to  the  Calrintets  as  well  a*  to  tbe 


Lutherans.  Equal  religious  right*  and 
extended  to  all.  as  is  still  happily  the  co* 


While  these  events  were  taking  place  in 
SwiUerland.  the  spirit  of  inquiry,  which  bad  been 
evoked  so  signally  in  these  countries,  spread,  and  roused 
most  of  the  notions  of  Europe  to  a  greater  or  less  ex- 
tent from  their  menu)  inactivity  or  si  iperstitinub  cre- 
dulity :  the  doctrine*  of  the  Reformation  found  the?r 
way  partial!*-  into  France;  also  Into  Spain  and  It.sl*. 
Prior  to  Luther's  death  (15-16)  these  doctrines  had  made 
many  converts  in  the  Netherlands  ;  and  in  the  time  of 
Philip  II.  the  "Seven  United  Provinces."  which  separated 
from  the  rest,  proclaimed  liberty  of  conscience,  and 
adopted  the  tenet*  of  C 
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as  the  state  religion  in  Denmark  and  Norway.  This 
creed  was  propagated  in  Sweden  »oon  after  Luther's 
rupture  with  the  church  of  Rome,  by  Olaus  Petri,  one  of 
his  disciples.  Both  Lutheranism  and  Calvinism  early 
gained  an  extensive  footing  in  Poland,  which  they  still 
retain.  To  Hungary  and  Transylvania  a  similar  remarh 
applies.  The  history  of  the  Reformation  In  the  British 
empire  is  well  known,  and  need  not  be  detailed  here. 
Though  the  Protestant  episcopal  church  Is  the  esta- 
blished religion  in  Ireland,  more  than  three  fourths  of 
the  people  of  that  country  retain  their  hereditary  attach- 
merit  to  the  papal  creed.  Altogether,  not  more  than  a 
fourth  of  the  population  of  Europe  Are  Protestant ;  of 
the  remainder,  about  two  thirds  still  adhere  to  the  Romish 
faith. —  the  two  great  exceptions  being  Turkey,  where 
Mohammedanism  is  established  ;  and  the  east  of  Europe 
and  other  contiguous  provinces,  where  the  Greek  church 

I prevails.    Protestantism,  besides,  is  the  predominant  re- 
Igion  in  the  United  States,  and  In  almost  all  the  British 
colonies.    See  Chmstianity. 

Independently  of  the  truth  or  falsehood  of  the  doctrinal 
and  other  points  on  which  the  reformed  church  dissents 
from  that  of  Rome,  the  Reformation  was  the  cause  of 
many  Interesting  and  important  advantages.  It  burst  the 
fetters  by  which  the  human  mind  had  previously  been 
bound,  and  restored  It  to  liberty.  It  made  religion  an  ob- 
ject of  the  understanding,  and  not  of  the  eye ;  of  the  heart, 
rather  than  of  the  memorv.  "  On  the  whole,  the  Reform- 
ation nas  been  an  incalcufable  good  to  Europe ;  it  has  pu- 
rified religlou  and  morals  ;  It  has  Improved  the  intellect, 
and  has  guaranteed  civil  liberty."  {Dunham's  Hitt.of  the 
Germanic  Emp.  b.  iii.  c.  2.)  It  has  contributed  to  Im- 
prove even  the  church  of  Rome  itself  both  In  science  and 
in  morals.  "  The  desire  of  equalling  the  reformers  in 
which  had  procured  them  respect ;  the 
of  acquiring  the  know  ledge  requisite  for  de- 
heir  own  tenets,  or  refuting  the  arguments  of 
their  opponents  ;  together  with  the  emulation  natural 
between  two  rival  churches,  engaged  the  Roman  Catholic 
clergy  to  apply  themselves  to  the  study  of  useful  science, 
which  they  cultivated  with  such  assiduity  and  success, 
that  they  have  gradually  become  as  eminent  in  literature 
as  they  were,  in  some  periods,  infamous.  The  same 
principle  occasioned  a  change  no  less  considerable  in  the 
morals  of  the  Romish  clergy.  Many  of  them  have,  in 
consequence,  been  distinguished  for  all  the  accomplish- 
ments and  virtues  which  can  adorn  their  profession  ; 
and  differ  greatly  from  their  predecessors  before  the  Re- 
formation, both  in  their  maxims  and  In  their  conduct." 
(  Robertson's  Char  let  V.  vol.  v.  pp.  414-15.  ;  Hitt.  oj  the 
Great  Reformation  in  Germany  and  Switzerland,  by 
D'Aubigni ;  F.  Paul,  Hitt.  of  the  Council  of  Trent,  Kc.) 

REFORMATION,  JUBILEE  OF  THE.  The  two 
hundredth  anniversary  of  the  introduction  of  the  Re- 
formation at  Geneva  was  solemnised  under  this  title  in 
August.  1835.  The  canton,  since  the  Congress  of 
having  become  "  mixed  "  in  religion,  the 
took  no  part  in  this  festival,  the  expenses  of 
defrayed  by  voluntary  subscription.  Invitations 
to  the  Protestant  clergy  of  all  countries,  both 
and  Calvinlst,  to  attend  Us  solemnisation  :  61  we 
from  France.  IS  from  England,  3  from  North 
The  account  of  this  great  meeting  is  published 
title  of  JnbiN  de  la  Tltformation  de  &n±*e.  Gt 

REFORMED  CHURCH,  comprises  In  a  general 
aense  all  those  bodies  of  Christians  that  have  separated 
from  the  church  of  Rome  slncethe  era  of  the  Reformation  ; 
but  it  is  applied  in  a  restricted  sense  to  those  Protestant 
churches  which  did  not  embrace  the  doctrines  and  dis- 
cipline of  Luther,  and  more  particularly  to  the  Calvlnlstlc 
churches  on  the  Continent. 

REFRA'CTION.  (I -at.  refract  us,  broken.)  In  Me- 
chanics, the  change  of  direction  which  takes  place  in  the 
motion  of  a  body  when  it  passe*  obliquely  out  of  one 
medium  Into  another  of  different  density.  The  term 
hi  chiefly  applied  to  the  deviation  from  their  rectilinear 
course  of  the  rays  or  light  lu  passing  through  tramparent 
substances. 

REFRACTION  OF  LIGHT.  The  deviation  of  a  ray 
of  light  from  its  original  path  in  entering  a  medium  of  a 
different  density.  This  change  of  direction,  which  takes 
place  at  the  surface  of  separation  of  two  media,  is  the  ul- 
timate fact  from  which  many  of  the  most  interesting  phe- 
nomena of  light  receive  their  explanation.  The  laws  by 
which  it  is  regulated,  and  the  investigation  of  the  conse- 
quences of  those  laws,  form  the  branch  of  natural  philo- 
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at  P ;  then  it  will  be  seen  that  1 1, » 
in  the  same  straight 
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,  and  suppose  tire 
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ed  Dioptrics. 
The  phenomenon  may  be  observed 
as  follows:  —  Suppose  a  beam  of  light 
proceeding  from  a  luminous  point  8 
(fig.  I .)  to  be  admitted  through  a  small 
hole  A  In  the  side  of  a  vessel  A  B ; 
then,  the  vessel  being  empty,  the  light 
will  fall  on  the  bottom  at  a  point  L 
in  the  same  straight  line  with  S  and 
A.  Now  let  water  be  poured  into  the 
of  light  to  fall  ou  the 


Dioptrics  of 


light  no  longer  cc 

line,  but  is  bent,  or  refracted,  at  P,  and  proceeds  through 
straight  line  PR,  more  nearly  perpendicular 
Je.  A  similar  deviation  takes  place  In  all 
in  which  light  passes  from  one  transparent  medium 
Into  another  ;  but  the  magnitude  of  the  angle  K  1*  L,  or 
the  amount  of  the  refraction,  varies  according  to  the 
nature  of  the  two  media,  and  the  degree  of  obliquity 
with  which  the  incident  ray  falls  on  the  surface  of  separ- 
ation. 

Through  P  draw  QPf  a  normal  to  the  surface  ,  then 
S  P  Q  is  the  angle  qf  incidence,  11  P  o  is  the  angle  of  re- 

{raction,  and  the  following  laws  are  found  to  be  observed 
a  all  cases :  — 

I.  The  refracted  ray  P  R  is  in  the  same  plane  with  S  P 
and  P  Q  ;  that  is,  with  the  incident  ray  and  the  perpen- 
dicular to  the  surface  at  the  point  of  incidence. 

•2.  The  incident  ray  S  P  and  the  refracted  ray  P  R  are 
always  on  opposite  sides  of  the  perpendicular  QVq. 

3.  Whatever  be  the  inclination  of  the  incident  ray  to 
the  surface,  the  sine  of  the  angle  of  incidence  has  to  the 
sine  of  the  angle  of  refraction  a  constant  ratio. 

These  three  laws,  which  hold  good  for  curve  surfaces  as 
well  as  for  planes,  enable  us  to  determine  the  path  of  the 
refracted  ray  with  mathematical  precision  when  the  form 
of  the  surface  and  the  nature  of  the  refracting  medium 
are  both  known.  The  two  first  are  easily  verified,  and 
have  been  known  from  the  day.  of  Ptolemy.  The  third, 
which  Is  very  remarkable,  was  first  enunciated  in  the 
»rtes,  published  in  1(537  ;  but  the  dis- 
neiongs  to  Willebrod  Snell,  professor  of  mathe- 
at  Leyden,  who  died  at  an  early  age  in  1636.  Snell. 
„ ,  made  no  mention  of  the  sine*  of  the  two  angles, 
but  the  relation  which  he  affirmed  to  subsist  Is  Identical 
ted  by  Descartes.  Through  P(flg.  2.), 
the  point  of  incidence,  as  a  centre,  let 
a  c.rcle  be  described  meeting  the  in- 
cident ray  In  T  and  the  refracted  in  R, 
and  through  R  draw  RM  perpendicular 
to  the  surface  A  B,  meeting  P  L  in  M  ; 
draw  also  Rc,  Md,  Tf,  respectively 
perpendicular  to  Q  q.  Now  the  pro- 
position affirmed  by  Snell  was,  that  for 
every  inclination  of  S  P  to  the  surface 
the  line  P  R  is  to  P  M  in  a  constant 
ratio.  But  P  R  »  P  T,  and  PT  :  P  M. 
: :  Te  :  Mrf,-  or  si  Tr:  Rc,  therefore  Tc  is  to  R  c  in  a 
constant  ratio ;  and  these  are  obviously  the  sines  of  in- 
cidence and  refraction  respectively  to  the  same  radius. 
Descartes,  in  stating  the  law  of  the  sines,  made  no  mention 
of  Snell,  leaving  it  to  be  inferred  that  be  himself  was  the 
discoverer  of  the  property  in  question,  which,  in  fact,  is 
usually  ascribed  to  him  by  the  French  authors.  It  it, 
however,  by  no  means  certain  (though  asserted  by  va- 
rious writers)  that  Descartes  was  acquainted  with  what 
had  been  done  by  Snell.  as  the  work  of  the  latter  exisUd 
only  in  manuscript  when  the  Dioptrics  made  its  appear- 
ance. 

I,et  i  denote  the  angle  or  inridence,  r  the  angle  of  re- 
fraction, and  let  n  :  I  be  the  constant  ratio  or  the  sines  in 

Saving  from  a  given  medium  A  into  another  given  mc- 
ium  B ;  we  have  then,  by  the  third  law  above  stated, 
sin.  i  =  n  sin.  r,  for  every  value  or  t  The  quantity  ss, 
which  I*  constant  lor  the  same  two  media,  is  greater  than 
unity  when  the  refracting  power  or  the  first  medium  A  is 
less  than  that  of  the  second  B.  and  vice  versa.  Us  value 
must  be  determined  in  every  case  by  experiment ;  and  as 
it  is  relative  to  both  media,  it  is  convenient  for  the  pur- 
pose of  comparing  the  refractive  powers  of  different  sub- 
stances to  refer  them  all  to  some  common  medium  A, 
usually  assumed  to  be  an  absolute  void,  and  in  this  case 
the  quantity  is  is  called  the  principal  index  of  refraction 
of  the  medium  B,  or  simply  the  index  qf  refraction.  We 
have  therefore  this  definition :  — 

The  index  of  refraction  or  any  transparent  substance  is 
the  ratio  or  the  sine  or  incidence  to  the  sine  of  refraction, 
when  light  passes  from  a  vacuum  into  the  substance. 

As  there  is  no  known  substance  of  such  a  nature  that 
light  entering  it  from  a  vacuum  is  refracted  so  as  to  make 
the  angle  of  refraction  greater  than  the  angle  of  incidence, 
the  index  of  refraction  i*  always  greater  than  unity.  Of 
all  known  substances,  that  which  possesses  the  greatest 
refractive  power  is  chromate  of  lead,  for  which  the  index 
or  refraction  is  3  ;  hence  in  the  equation  sin.  /  =  »  tin.  r, 
all  the  values  of  n  which  have  yet  been  experimentally 
determined  lie  between  1  and  3. 

From  the  formula  sin.  ias  sin.  r  tome  remarkable 
consequences  are  readily  deduced.  Suppose  i  to  have  its 
greatest  value,  namely  90°,  In  which  case  the  incident 
ray  becomes  parallel  to  the  surface  of  the  medium.  We 
have  then  sin.  i  =  1 ;  and  the  formula  becomes  1  =  n  sin  r 
whence  sin.  r=  1-r  *,  which  is  the  limiting  value  of  r'. 
In  the  case  or  water  the  index  or  refraction  n  a  |  336  (or 
nearly  \),  and  the  arc  whose  sine  is  the  reciprocal  of  this 
quantity  is  48°  27'  40"  ;  consequently  light  cannot  enter 
water  more  obliquely  than  under  an  angle  or  48°  2h' 
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Thus,  suppose  a  vessel  ABCD  (fig. 3.)  to  be  filled  w  ith 
water,  and  a  part  of  the  surface  A  P 
to  be  covered  over  ;  then  on  drawing 
n  line  P  M.  making  with  the  perpen- 
dicular P Q  an  angle  MPQ* 48°  W, 
the  part  A  P  M  D  will  remain  In  per- 
fect darkness,  however  the  unco- 
vered part  of  the  surface  PB  may 
be  illuminated. 
It  is  a  principle  In  optics,  that  if  a  ray  of  light  passes 
from  a  point  A  to  a  point  B  after  any  number  of  refrac- 
tions or  reflexions,  a  ray  will  pass  from  B  to  A  by  fol- 
[rreeisely  the  same  course  in  an  opposite  direction, 
it  follows  that  if  a  ray  of  light  SP  (fig. 4.) 
falling  on  the  exterior  surface  A  B  of 
a  medium  is  refracted  into  the  direc- 
tion P  K.  then  on  arriving  at  the  in 
terior  surface  C  I)  it  will  sufTer  another 
refraction,  and  escape  from  the  medium 
in  the  direction  R  *.  making  with  K  * 
(the  perpendicular  to  C  D  at  R),  the 
anale  *  H  le  equal  to  the  angle  S  P  Q 
With  respect  to  the  surface  CD.PRK 
becomes  the  angle  of  incidence,  and 
if  we 

ium  into  a  vacuum,  and  is  to  be  the 

c  have  sin.  ie=  sin.r. 
ss 

Now  since  n  is  greater  than  unity,  r  it  greater  than  i  ; 
and  if  we  suppose  those  angles  to  increase  until  r.  or  the 
angle  k  r  R  «,  becomes  a  right  angle,  then  sin.  r  =  1,  and  we 
have  «ln.»'=s|-f»  for  the  limiting  value  of  i,  beyond 
whicli  the  ray  will  not  leave  the  surface  at  R  ;  for  If  sin.  i 
be  greater  than  1-s-is,  it  follows  that  sin.r  must  be 
greater  than  unity,  w  hich  is  impossible.  Hence  it  follows 
that  if  the  ray  P  R  fall  upon  the  interior  surface,  making 
with  the  normal  K  R  an  angle  greater  than  I  -f-  n,  ft 
will  not  leave  the  medium,  but  be  reflected  Internally 
from  R. 

'i  bis  property  admits  of  various  practical  applications. 
For  ordinary  glass  the  value  of  is  is  about  \,  so  that  in 
passing  from  glass  to  air  we  have  sin.  i  =  \  sin.  r.  Now 
let  t  increase  until  r  =»  90°,  then  sin.  i  =  f,  whence  i '  = 
41°  49',  which  therefore  is  the  limiting  value  of  the  angle 
of  incidence  when  light  passes  from  glass  into  air.  Let 
ABC  (fig.  5.)  be  a  triangular  glass  prism  having  the 
angle  at  A  a  right  angle,  and  the  sides 
A  B  and  A  C  equal,  so  that  B  and  C 
arc  each  angles  of  45° ;  and  conceive  a 
ray  of  light  S  P  to  fall  perpendicularly 
on  the  surface  A  C  at  P.  This  will 
continue  its  course  through  the  glass 
In  a  straight  line  until  it  meets  the  side 
B  C  in  H,  making  with  R  w  (the  normal 
to  B  C)  the  angle  of  incidence  S  R  Q  = 
46°.  But  this  angle  being  greater  than 
41°  49'.  the  ray  will  not  leave  the  me- 
dium,  but  be  reflected  at  the  Interior  surface  in  the  direc- 
tion R  T.  which,  since  the  angles  of  Incidence  and  reflexion 
are  equal 
will  fall 
through 


I,  will  be  perpendicular  to  S  H,  so  that  the  ray 
perpendicularly  upon  the  surface  A  B,  and  pass 

is  prodi 


B  0. 

When  the  index  of  refraction  for  each  of  two  media  has 
been  determined,  the  refraction  which  takes  place  in 
passing  from  the  one  medium  to  the  other  is  also  known, 
the  constant  ratio  of  the  sines  of  incidence  and  refrnction 
being,  in  this  case,  the  ratio  of  the  indices  of  the  two 
media.  Let  m  be  the  index  of  refraction  for  the  medium 
A,  and  is  the  Index  for  the  medium  B  ;  then,  in  passing 

from  A  Into  B,  we  have  sin.  i  —  -  sin.  r.  Thus,  the  in- 
dex of  refraction  for  water  Is  I  33<>,  and  for  amber  1-547  ; 
therefore  in  passing  out  of  water  into  amber  the  constant 
ratio  of  the  sines  of  incidence  and  refraction  will  be  TIM, 
the  quotient  which  arises  from  the  division  of  1*547  by 
1'33<>.  An  immediate  consequence  of  this  is,  that  when 
a  rav  of  light  enters  a  medium  after  having  passed  suc- 
cessively through  several  others,  the  path  of  the  ray  in 
the  last  medium  will  be  the  same  as  if  it  had  entered  that 
medium  directly  under  the  same  angle  of  incidence  as 
that  by  which  it  entered  the  first:  and  If  the  media  are 
sllel  surfaces,  the  direction  of  the  ray  after 
escaping  from  the  last  surface  will 
be  parallel  to  its  primitive  direction. 
Thus,  let  the  ray  S  P( fig.  6.),  entering 
the  medium  A  at  P,  be  refracted  into 
the  direction  P  R,  and  on  entering  the 
second  medium  B  be  again  refracted 
into  the  direction  R  V,  the  path  of  the 
ray  V  X  after  leaving  the  second  me- 
dium will  be  parallel  to  S  P,  provided 
the  surfaces  at  P  and  V  are  parallel  ; 
the  ray  will  emerge  at  V  under  the 


same  angle  of  obliquity  as  it  entered  the 
at  P. 

The  principles  which  have  now  been  laid  down  ar? 
sufficient  to  enable  us  to  compute  the  path  of  a  ray  of 
light  through  any  diaphanous  substance,  or  through 
different  substances  in  succession,  when  the  index  of 
refraction  belonging  to  each  substance  is  known.  The 
following  table  (Irom  Brcwstrr's  (fpfirj.  Cab.  I  yrtopcdm, 
es  the  indices  of  refraction  for  the  greater 


P"3t7°f  th'V 

T, 


of  the  Refractive  Powers  of  Solid 
Bodies. 


and  in  all 


HraUar, 
Octohedille 
IMxmond 
Nitrite  uf  lead 
Blende 
Phosphorus 
Sulphur  melted 
/it.  mi 

GlM-lMd  t 

flint  1  part 


Rob* 

Ola*. -lead  3  parts, 

flint  I  part  • 
Sapphire 

Cinnamon  *t««ne  • 
Snlphurrt  of  car 
Oil  ofraaUa 
Batata  of  Tolu 
(iuiacum 
Oil  of  anise 

IS 

Suear  r 
Canada 


Index  of 


rata 
Mm 
mm 

ran 

rtM 

fit* 
1-961 

l-ttfO 
1  H1A 
1-779 

SOYS 

1-761 
1-7*9 
1-7'* 
1-611 
1  '■  * 

i-r.i9 

l-fiol 
IMS 
iv.; 

i-.vn 

I-AI9 
1*64! 


!  Index  of 
Herra 


1-514  to 
Crown  cUsft, 

l-.SfS  to 
Oil  of  d<««     •  • 
Balaam  of  capsn  • 
Hum  arabtr     -  - 
Oil  of  I  cec h  nut  • 
Carter  oil 
Cajeput  ...I  - 
Oil  of  turpentine  - 
fill  otolites  - 
Alum 

Floor  «par      -  - 
Sulphuric  acid 
Niirlc  acid 
Murintic  acid  . 
Ahonot 
Cryolite 
Water  • 
Ice      -  - 
Klulrls  In  mineral*, 
IM  to       -  - 
Ti 

Klher 


Air 


»■*». 
gS; 

m 

BS 

1-47* 
I  Of 
\hs; 
I  «M 
i  «  .» 
1-411 
1-410 
Mai  I 
1-J4»  | 

l-Ul  ■ 

I  111 . 

I-OV 


Table  of  the  Refractive 


Vapour  of  sutphuret 

of  rarlion 
r  1 1.  ■scene 

Cysnoaaa 

Cnlonne 

Otrfiant  pus  . 
Ku  phurout  acid 
Sulphuretted      Iit  - 

Nitrous  oxide 
Hydrocvanil  .icid  • 
Muriatic  acid 


Index  »f 
lief  ract  loo 


I.0O15.V) 

I -mil  i.vi 
I-4JO0IM 

l-fW77« 

It  UK*;* 

1-00066.) 

l-oonr.44 

lfMH-M 
I1MNMI9 


Carixmic  acid 
I  artmrvtr* d 

ren  - 
Ammonia 

C 
Nli 

A  rote  l*i 
Atmospheric  aii 
(liirni  • 


In  the  preceding  remarks  light  ha*  1 
homogeneous  substance,  all  the  parts  of 
same  index  of  refraction.  This  however,  is 
refraction  never  takes  place  w  ithout  a  i 
differently  coloured  rays,  so  that  for  v 
body  the  index  of  refraction  change*  with  the  colour  of 
the  light.  The  numerical  values  of  the  indices,  given  in 
the  above  table,  correspond  to  the  yellow  or  green  rajs 
hich  occupy  the  middle  of  the  dispersed  pencil.  l  or 
the  different  refrangibilities  of  the  primary  rays,  see 

CHROMATICS.  DlhPRESION.  SpECTBUM. 

Double  Refraction.  —  The  phenomena  and  Law  s  of  re- 
fraction, which  have  yet  been  considered,  belong  to  those 
cases  in  which  a  single  refraction  takes  place  on  the 
entrance  of  light  into  a  different  medium,  or  In  which  a 
pencil  of  light  on  entering  a  refracting  medium  continues 
to  form  n  single  pencil,  and  to  afford  a  single  image  of 
the  object  from  which  it  proceeds.  There  are.  however, 
a  multitude  of  substances  which,  either  in  their  natural 
state  or  under  accidental  circumstances,  exercise  a  pecu- 
liar influence  on  light,  causing  it,  in  its  passage  through 
them,  to  follow  two  distinct  paths,  forming  with  each 
other  an  angle  of  greater  or  less  amount.  Much  sub- 
stances are  called  doub/y  refracting  subtleness,  and  the 
phenomenon  itself  is  called  itouNc  refraction. 

The  substances  or  media  which  produce  only  sineV 
refraction  belong  to  one  or  other  of  the  four  follom  inc 
classes  -  —  1 .  Gases  and  vapours.  2.  Fluids.  3.  Substances 
which  have  passed  from  the  liquid  to  the  solid  state  so 
rapidly  as  to  prevent  the  molecules  from  taking  a  regular 
crystalline  arrangement:  for  example,  glass,  glue,  &c; 
gums,  resins,  Ac.  4.  Crystals  whose  primitive  form  is 
the  cube,  regular  octahedron,  or  rhomboldal  dodeca- 
hedron, or  which  belong  to  the  tessular  system  of  Moos. 
All  other  substances,  as  the  salts,  precious  stones,  crystals 
not  belonging  to  the  above-named  forms  ;  all  bodies  be- 
longing both  to  the  animal  and  vegetable  ki 
whirh  there  exists  am  disposition  toa  regular! 
or  the  molecules,  as  horn,  mother  of  pearl.  *c. . 
general  all  bodies  unequally  compressed,  or  which 
not  the  same  structure  in  all  directions,  separate  the 
light  which  they 
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REFRACTION  OF  LIGHT. 


I  n  order  to  give  an  Idea  of  this  remarkable 


(7.) 


let  A  ■  C  D  X  (tig.  7.)  be  a  crystal  of 
Ireland  »par  ( carbonate  of  lime), ha  ving 
its  faces  made  smooth  either  by  cle.iv- 
age  or  by  grinding,  and  let  it  be  laid 
on  one  of  its  faces  on  a  sheet  of  white 

{japer  orer  a  black  spot  O ;  then,  on 
ooking  through  the  crystal,  two  spots 
^y^^h    ~/7     will  be  seen,  one  at  O,  and  the  other 

  x         at  E.  On  turning  the  crystal  round 

ii  Its  axis,  but  always  keeping  the  same  face  on  the 
Apcr,  one  of  the  images,  O,  will  remain  invariable,  while 
tio  other,  E,  will  appear  to  describe  a  circle  about  O. 
f  instead  of  a  round  spot  the  object  viewed  be  a  straight 
ln«?  ;  then,  on  looking  through  the  crystal,  a  double  image 
f  the  line  will  be  seen,  one  passing  through  O,  and  the 
tl»*»r  through  E.  On  turning  the  crystal  as  before,  it 
.-  ill  be  seen  that  the  distance  between  the  two  lines  varies, 
«it  that  they  always  remain  parallel  to  each  other  ;  and 
r»»t  in  the  course  of  a  complete  revolution  of  the  crystal 
bout  its  axis  there  are  two  positions  in  which  the 
inagM  will  coincide,  aud  two  other  positions,  midway 

which  they  wiU  attain  a  maximum 
These  phenomena  show  that  a  ray  of  li  " 


s  of  the  crystal  at  I.  is  separated 
jpcnciU.  1  O  ^^K;  Kto 


with  the 

in  a  direction  parallel  to  each  other  and  to 
ray  8  I. 

If  we  cause  a  beam  of  solar  light  to  fall  on  the  crystal, 
nd  examine  the  paths  of  the  two  pencils,  it  will  be  found 
hat  I  O  follows  the  laws  of  ordinary  refraction,  the  sine 
f  incidence  being  to  the  sine  of  refraction  in  a  constant 
it  ii »,  and  tbe  pencil  continuing  in  the  same  plane  with 
he  incident  my  and  tbe  normal  to  the  surface  at  the 
oint  of  incidence :  hence  I  O  is  called  the  ordinary 
.mil .  But  1  E  is  found  to  follow  an  entirely  different 
iw.  and  is  therefore  called  the  extraordinary  pencil.  If, 
or  example,  the  incident  ray  S  I  Is  perpendicular  to  the 
ace  of  the  crystal,  the  ordinary  refraction  does  not  take 
lace,  the  angle  of  incidence  being  zero  ;  but  in  this  case 
he  angle  of  refraction  of  the  extn 
-'  I  2',  and  it  is  not  in 
.nd  the  incident  ray. 

From  a  careful  examination  of  the  phenomena  it  is 
lso  found  that  although  a  ray  of  light  falling  on  the  face 
f  the  crystal  is  refracted  generally  into  two  pencil  i,  tin -re 
i  one  particular  direction  in  which  the  Incident  ray  un- 
ergoes  only  the  ordinary  refraction.  This  direction  is 
A  X,  the  shorter  axis  of  the  crystal,  and  is 
xiis  of  double  refraction.  It  is,  therefore,  to  be 
that  the  axis  of  double  refraction  of  a  crystal  is 


2.  A  right  prism,  base  a  i 

3.  A  right  prism,  bate  an  oblique  parallelogram. 

4.  Oblique  prism,  base  a  rectangle. 

5.  Oblique  prism,  base  a  rhomb. 

6.  Oblique  prism,  base  an  oblique  parallelogram. 

7.  Octonedron,  base  a  rectangle. 

8.  Octohedron.  base  a  rhomb. 

In  all  these  forms  there  is  uo  axis  about  which  the  crystal 
is  symmetrical. 

In  all  cases  of  crystals  with  two  axes  of  double  refrac- 
tion, both  the  pencils  are  refracted  according  to  the 
laws  of  extraordinary  refraction.  In  a  substance  called 
analcime  Sir  D.  Brewster  found  there  were  several 
planes  along  which  if  the  incident  ray  passes  it  will 
not  suffer  double  refraction,  whatever  be  the  angle  of  in- 
cidence. Each  of  these  planes,  therefore,  may  t>e  con- 
sidered as  containing  an  infinite  number  of  axes  of  double 
refraction,  or  lines  in  which  there  is  no  double  refraction. 
No  other  substance  has  yet  been  found  possessing  the 
tame  property.    (Optics,  p.  1V>.) 

Another  very  remarkable  property  Is,  that  in  crystals 
which  have  only  one  ax  is  of  double  refraction  the  avis 
has  always  the  same  position,  being,  in  fact,  in  all  cases, 
the  axis  of  symmetry;  but  in  crystals  which  have  two 
axes  of  double  refraction,  the  axes  change  their  position 
according  to  the  colour  of  the  Incident  light.  Sir  John 
Herschel,  to  whom  this  discovery  is  due,  found  that  in 


raordinary  pencil,  I  E,  is 


,<>t  a  fixed  line,  but  a  determinate  direction  with  refer 
nee  to  the  faces  of  the  crystal,  every  line  parallel  to  A  X 


an  axis  of  double  refraction.  In  some  crystals 
h<*  extraordinary  ray  is  refracted  towards  the  axis  A  X, 
n  others  it  is  refracted/rowi  it.  In  the  first  case  the  axis 
»  called  a  puftive  axis  of  refraction ;  in  the  second  it  is 
ailed  a  negative  axis. 

In  the  crystal  we  have  now  been  considering  ( Iceland 
par),  there  is  only  one  direction  in  which  tbe  double  re- 
action does  not  take  place,  but  in  many  other  crystals 
here  are  two  directions  which  have  this  property.  In 
xamining  the  phenomena  of  double  refraction  in  a  great 
umber  of  crystallised  substances.  Sir  David  Brewster 
mud  that  all  those  crystals  whose  primitive  and  simplest 
)rm  has  only  otie  axis  of  figure,  or  one  pre-eminent  line 
bout  which  the  figure  is  symmetrical,  have  only  one 
xis  of  double  refraction.   The  primitive  forms  which 


e  prirniti 
of  figure 


1 .  The  rhomb  with  an  obtuse 

tourmaline,  quarts,  ttc. 
•2.  The  rhomb  with  an  acute  summit :  of  which  form 

are  corundum,  sapphire,  ruby,  cinnabar,  and  arsc- 

niate  of  copper. 

3.  The  regular  nexaedral  prism ;  as  emerald,  beryl, 

arseniate  of  lead,  &c. 

4.  Octohedron  with  square  base  ;  as  zircon,  oxide  of 

tin,  prussiate  of  potash,  inc. 

5.  Right  prism  with  square  base  ;  as  arseniate  of  potash, 

phosphate  of  magnesia.  &c. 
In  ail  these  forms,  and  in  tbe  primitive  forms  to  which 
hey  riclong.  the  line  AX  is  the  axis  of  figure  and  of 
s  and  it  is  the  only  direction  in  which 
(See  Brewster's  Optics, 


is 

-) 


Ion 


srty  of 


by  Sir 


two  axes  of 
id  Brewster  in  1815,  and 


found  that  It  belonged  to  all  crystals,  whether  chemical 
lies  or  mineral  substances,  which  are  included  in  the 
ismatic  system  of  Mobs,  or  wh 

e, 

1 .  A  right  prism,  base  a  rectangle. 


for  violet  light  Is  56°.  while  for  red  light  it  is  about  7(5°. 
In  other  crystals,  as  nitre,  the  inclination  of  the  two  axes 
is  greater  tor  the  violet  than  for  the  red  rays  ;  but  In  all 
cases  the  line  which  joins  the  extremities  of  the  axes  for 
all  the  rays  is  a  straight  line. 

The  property  of  double  refraction  was  discovered  by 
Bartholin,  in  IGG9,  and  was  first  explained  by  Huygens 
on  tbe  hypothesis  of  the  propagation  of  light  by  means 

of  an  cl.tstl.  J 1 1 1  •.  1 1 1 1 :  n  .  The  )>h<  noun  n.«  have  tiecn  studied 
with  great  assiduity  in  modem  times,  and,  in  fact,  the  in- 
vestigation of  their  laws  forms  one  of  the  principal  parts 
of  physical  optics,  and  has  mainly  contributed  towards  the 
establishment  of  the  now  generally  received  theory  of  un- 
dulation. Newton  does  not  appear  to  have  paid  much 
attention  to  the  subject,  and  his  theory  of  emission  does 
not  very  readily  accommodate  itself  to  the  explanation  of 
the  phenomena  ;  though  it  must  be  owned  that  tbe  sup- 
porters of  that  theory  have  succeeded,  by  means  of  certain 
arbitrary  hypotheses,  in  constructing  mathematical  for- 
mula? which  represent  the  greater  nart  of  the  known 
facts.  For  the  complete  explanation  of  all  the  phenomena, 
the  unduUtory  theory  requires  two  postulates,  or  as- 
sumptions :  —  "l .  That  the  vibrations  of  the  ether  take 
place  transversely,  or  In  the  direction  perpendicular  to 
the  visual  ray  ;  and,  2.  That  the  elasticity  of  tbe  medium 
is  unequally  developed  in  the  interior  of  the  retracting 
crystal.  The  first  of  these  assumptions  is  analogous  to 
what  takes  place  when  a  blow  is  given  to  a  cord  tightly 
stretched ;  the  motion  is  communicated  rapidly  in  the 
direction  of  lu  length,  while  the  vibrations  are  at  right 
angles  to  that  direction.  With  respect  to  the  second 
assumption,  the  facts  which  are  known  respecting  the 
constitution  of  crystal*  render  it  exceedingly  probable,  a 
priori.  All  diaphanous  bodies  which  refract  light  only 
in  a  single  direction,  and  according  to  the  Cartesian  law, 
are  (bund  to  have  the  same  tenacity  and  the  same  elas- 
ticity in  all  directions,  and  their  linear  dilatations  by  heat 
are  also  the  same;  but  it  has  been  established  that  with 
respect  to  all  crystallized  substances,  which  possess  the 
property  of  double  refraction,  the  elastic  force  with  which 

|  they  resist  compression  is  greater  in  certain  directions 
than  in  others,  and  also  that  the  linear  dilatation  corre- 

I  s  ponding  to  the  same  Increase  of  temperature  varies  with 
tbe  direction  in  which  it  Is  measured.  These  facts  prove 
that  the  matter  of  the  crystal  possesses  an  elasticity 
varying  with  the  direction ;  and  it  seems  natural  to  suppose 
that  the  ether  within  it  must  have  the  same  property. 
On  these  two  assumptions,  namely,  transverse  vibrations, 
and  unequally  developed  elasticity  of  the  medium,  Frcs- 
nel  has  constructed  a  mathematical  theory  of  double  re- 
fraction, from  which  all  tbe  phenomena  which  have  yet 
been  observed  arc  deduced  as  simple  corollaries.  (See 
Sir  J.  HerscheVs  Treatise  on  Light.  F.ncy.  Mctropol.  ; 
Airy* i  Mathematical  Tracts, 'id  ed.;  Poulllet,  Eltutcns 
de  Physique.) 

REFRACTION,  ASTRONOMICAL.  Refraction, in 
Astronomy,  is  tbe  apparent  angular  elevation  of  the  celes- 
tial bodies  above  their  true  places,  caused  by  the  refraction 
of  the  rays  of  light  in  their  passage  through  the  earth's 
atmosphere. 

It  Is  found  by  experiment,  that  the  refractive  power  of  a 
gas.  or  aeriform  substance,  is  proportional  to  its  density. 
Now  the  earth's  atmosphere  is  not  a  medium  of  uniform 
density,  but  of  a  density  continually  diminishing  as  tbe 
distance  from  the  centre  is  Increased.  For  the  purpose 
of  illustration,  the  atmosphere  may  be  regarded  as  com- 
posed of  a  great  but  finite  number  of  concentric  spherical 
I  strata,  each  having  a  uniform  density  greater  than  that 
of  the  stratum  by  which  it  is  enveloped,  but  less  than 
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REFRACTION,  ASTRONOMICAL. 

that  of  the  stratum  which  it  envelope*.  Hence,  on 
entering  each  successive  stratum,  the  light  must  undergo 
a  slight  deviation  from  its  rectilinear  course,  and  the 

*  of  all  these  devia- 
the  phe- 
Ire- 

fraction.     Let  A  A.  B  B, 
"    CC,  represent  the  bound- 
aries or  the  successive  strata, 
*A  and  suppose  a  ray  of  light 

proceeding  from  the  star  S 
to  enter  the  highest  stratum  A  A  obliquely  at  a.  If  no 
deviation  took  place,  the  ray  would  continue  to  advance 
in  the  same  straight  line  S  a  ;  but  in  consequence  of  en- 
tering a  denser  medium  it  is  refracted,  according  to  the 
law  of  Descartes,  into  a  direction,  a  ft,  more  nearly  per- 
pendicular to  the  surface  of  the  spherical  stratum.  At  ft 
it  again  enters  a  medium  of  a  greater  density,  and  is  re- 
fracted into  the  direction  ft  c,  still  approaching  the  per- 
pendicular to  the  surface.  On  arriving  at  c  the  phe- 
nomenon is  repeated,  and  t  he  rav  is  bent  from  the  direction 
ft  e  into  the  direction  c  O  ;  so  that  in  passing  from  S  to  O 
the  ray  Of  light.  Instead  of  describing  the  straight  line  S  O, 
describes  the  polygon  S  a  b  c  O,  and  to  a  spectator  at  O 
the  star  will  appear  to  be  situated  at  S'  in  the  direction 
O  c.  Hence  the  star  appears  to  be  elevated  above  its 
true  place  ;  and  the  angle  S'  O  S,  which  is  the  difference 
between  its  true  and  apparent  elevations,  is  the  astrono- 
mical refraction.  If  we  suppose  the  number  of  the  strata  to 
become  infinitely  great,  then  the  angular  deviation  at  each 
successive  stratum  will  become  Infinitely  small ;  and  the 


path  of  the  ray.  instead  of  being  a  polygon,  will  be  a  con- 
tinuous curve,  which,  according  to  the  laws  i 
will  lie  wholly  in  the  i 


the  ratio  of  the  sines  of 
it  is 


t  will  be  the 

greatest  when  the  luminous  rays  enter  the  atmospheric 
strata  with  the  greatest  ot -liquify  ;  that  Is  to  say.  when 
the  object  Is  seen  in  the  horizon.  At  the  zenith  there  is 
no  refraction  ;  in  descending  from  the  zenith  to  the  hori- 
zon it  continually  increases,  according  to  a  certain  law, 
which  may  be  determined  theoretically  If  the  refractive 
power  of  atmospheric  air  at  a  given  density  and  tempera- 
ture, the  dilatation  of  air  by  heat,  and  also  the  law  of  the 
variation  of  the  density  and  temperature  in  ascending 
into  the  higher  regions  of  the  atmosphere,  arc  supposed 
to  be  known.  At  a  medium  density,  and  at  the  tempera- 
ture of  melting  Ice,  Blot  and  Arago  found  by  experi- 
ment that  for  any  altitude  exceeding  )<t°  above  the 
horizon  the  law  of  atmospheric  refraction  is  represented 
by  the  formula  r  =»  6u"-»j  tan.  (Z  —  3*25  x  r).  In  which  r, 
la  the  refraction  corresponding  to  a  given  zenith  distance 
Z.  Bradley  had  given  the  formula  r  *»  .'»7"  tan.(Z  — 
3*25  r).  From  either  of  these  it  appears  that  the  in- 
crease of  refraction  is  nearly  proportional  to  the  tangent 
of  the  zenith  distance,  but  at  low  altitudes  the  expression 
becomes  much  more  complicated. 

The  following  table  given  by  Mr.  Ivory  ( Phil.  Trans- 
actions for  1H3S,  part  2.)  shows  the  amount  of  refraction 
at  different  zenith  distances,  the  temperature  being  50° 
of  Fahrenheit,  and  the  height  of  the  barometer  30  inches. 
The  correction  (omitting  some  small  terms)  for  the  ac- 
tual temperature  and  barometric  pressure  Is  obtained  by 

1  b 

multiplying  the  tabular  refraction  by  ,    —   — .     .  ' 
'  1  +  c  (I  —  60)  30 

where  ft  Is  the  observed  height  of  the  barometer  reduced 

to  the  fixed  temperature  of  50°  Fahr.,  f  the  u 

of  the  air  on  the  same  scale,  and  c  =a  •002IM3. 
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REFRACTIVE  POWER. 

truth  (Its  mean  amount  being  33') ;  but  he  *  opposed  k  to 
vanish  at  the  altitude  of  45°,  though  its  mean  amount 
that  altitude  appears,  by  the  preceding  table,  to  be  nearly 
1  minute.   Dominic  Cassini  gave  an  empirical  formula  for 
computing  the  refraction  at  any  altitude;  but  ' 
of  the  problem  on  true  principles  was  first 


of  the  imperfect  knowledge  which  then  existed  i 
the  physical  constitution  of  the  atmosphere. 

REFRACTION.  TERRESTRIAL.    Theaf  Itrszr 
Heal  refraction,  which  has  just  been  explained,  i*  tfcc 
effect  produced  by  the  whole  atmosphere  oo  a  body 
placed  entirely  beyond  It ;  but  as  the  density  of  ta-» 
atmosphere  varies  with  the  height,  it  is  evident  "that  tbr 
apparent  place  of  any  object  placed  on  a  different 
from  that  of  the  observer  must  he  affected  in  a 
or  leu  degree  by  refraction.    Whether  the  rays  of  lit-t  t 
come  from  a  more  elevated  object,  and  consequently  \  \<> 
from  a  rarer  Into  a  denser  medium,  or  from  an  object  de- 
pressed below  the  horizon  of  the  observer,  and  conse- 
quently past  from  a  denser  into  a  rarer  medium,  thrj 
are  equally  bent  downwards,  and  consequently  the  af  f  j 
rent  place  of  the  object  Is  raised.    This  refraction  beta  ceii 
terrestrial  objects  Is  called  terrestrial  refraction  ,  and  w 
the  density  of  the  air  naar  the  surface  of  the  earth  U 
liable  to  great  Irregularities  from  being  Irregularly  heated, 
its  effect*  give  rise  to  many  very  remarkable  phrnomr m 
Among  these  are  looming  or  mirage,  the  Jtst.\ 


(>.  e  the  terin,i,  ;md  the  ori  o-ion.ii  appe.i' 
horizon  of  distant  objects  which  in  the  ordinary 
the  atmosphere  are  invisible.  Some! " 
of  the  rarefaction  of  the  air  in  the 
surface  of  water,  or  of  a  building,  or  of 
distant  object  appears  to  !*•  depressed 
elevated  ;  and  occasionally  It  Is  at  one 
and  elevated,  so  as  to  appear  double,  in 
the  Images  Is  generally  seen  in  an  luves 
a  reflexion  had  taken  place.    In  very  ei 
as  in  geodetical  surveys,  it  is  found 
is  not  always  confined  to  the  same 


that  the 


sometimes  produces  a  < 
conds  laterally. 

REFRACTIVE  POWER,  in  Optica.  Is  Use  degree  rf 
influence  which  a  diaphanous  body  exercises  on  Use  Its:!:! 
which  passes  through  it.  For  the  measure  uf  this  in- 
fluence modern  writers  generally  adopt  the  square  rf 
the  Index  of  refraction  diminished  by  unity,  or  n*  —  i, 
where  n  denotes  the  principal  index  of  refraction,  (Sff 
Hf.frsction.)  The  reason  of  this  is  founded  on  certaii 
dynamical  considerations  regarding  the  physical  cause  <  f 
refraction.  According  to  the  Newtonian  theory  of  emis- 
sion, the  velocity  of  light  is  accelerated  on  entering  i 
denser  medium  by  reason  of  the  increased  molecular  at- 
traction ;  and  the  law  of  refraction  is  explained  by  sup- 
posing the  index  of  refraction  of  any  substance  to  be  tr.» 
ratio  of  the  velocity  of  light  in  that  substance  to  Its  » e- 
locity  In  a  vacuum.  Thus,  let  st  denote  the  velocity  of 
light  in  a  vacuum,  and  a  its  velocity  while  pausing  through 
a  diaphanous  substance,  then  r  -f-  «  =  u  ;  or.  since  sin  i 
+  sin.  r  sza  n,  the  sine  of  Incidence  Is  to  the  sine  of  re- 
fraction inversely  as  the  velocity  in  a  vacuum  to  tht 
velocity  In  the  medium.  Now  the  increment  of  the  n 
rira,  or  the  excess  of  the  square  of  the  new  velocity  aboir 
that  of  the  former,  Is  **  —  u',  and  the  ratio  of  this  to  the 
square  of  the  former  is  (*«  —  s»2)  :  s»»,  which  i*  the  saecc 
as  the  ratio  of  m»  —  1  to 


According  to  the  undulatory  theory,  the  velocity  of 
light  is  diminished  on  entering  a  denser  body.  In  tbu 
case,  «*  —  s-3  is  the  loss  of  en  neo ,  and  the  ratio  (»»  - 


The  existence  of  astronomical  refraction  was  known  at 
an  early  period,  though  its  amount  and  laws  have  only 
been  ascertained  In  recent  times.  Ptolemy,  in  his  book 
on  Optics,  remarks  that  in  consequence  of  refraction  a 
■tar  is  brought  nearer  the  zenith,  and  that  the  effect  I* 
greater  in  the  case  uf  a  low  than  a  high  star ;  but  as  no 
mention  is  made  of  the  subject  in  the  Almagest,  it  was 
not  then  regarded  as  an  element  of  astronomical  calcu- 
lation. Similar  notions  appear  in  the  Optics  of  Alhazen. 
Walthcr  was  the  first  who  began  to  estimate  the  effects 
of  refraction  near  the  hurizon  ;  and  Tycho  lira  he  con- 
structed, from  observations,  the  first  table.    I le  supposed 


the  horizontal  r 
k«6 


to  bo  34',  which  b  very 


rJ)  :  t»«,  or  ws  —  I  to  I ,  is  the  ratio  or  vis  rira  which  i« 
lost  to  that  which  is  retained.  In  either  case,  the  ra£>« 
n-  —  I  to  1  forms  the  measure  of  the  refractive  cwtrvr  ci 
the  substance  of  w  hich  n  Is  the  index  of  refraction. 

Some  modern  authors  employ  the  phrase  absolute  rr- 
fi  active  power  to  denote  the  ratio  of  the  refractive  powrr 
of  a  substance  (as  above  defined)  to  Its  density  ;  that  is  u> 
say,  the  ratio  (n*  —  I )  :  D,  where  D  stands  for  the  den- 
sity of  the  body.  Sir  Isaac  Newton  (Optics,  p.  "247. )  call* 
this  the  "  refractive  power  of  a  body  in  respect  of  H» 
density ; "  and.  as  it  is  a  consequence  of  the  theory  <>: 
emission  that  the  refractive  power  must  be  proportional 
to  the  density,  the  ratio  (n1  —  I)  :  D,  according  to  tfc» 
theory,  Is  constant  for  the  same  medium  ;  that  is  to  say. 
its  numerical  value  depends  only  on  the  nature  of  Uv 
medium,  and  is  independent  of  its  condition  ;  so  that  4 
liquid  and  its  vapour  ought  to  have"  the  same  absolute  re- 
fractive jKiwer,  which  is  contradicted  by  the  experiments 
of  Arago  and  Petit. 

The  French  authors  use  the  term  puissance  r%froctirs 
to  denote  the  refractive  power,  or  the  number  n"  —  I. 
while  they  express  the  absolute  refractne  power,  or  thr 
ratio  (««-)):  D,  by  the  term  pouwir  rtfringent.  It  i» 
convenient  to  have  different  names  for  the  two  tbm.». 

totally  different,  at  least  in  their  numcrir..' 
Thus  hydrogen  gas  has  a  smaller  itidn  of 
a  smalltT  refractive 
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REFRAIN. 


i;  but  its  absolute  rrfraetive 
over,  or  port  mi  r  rtfrmgent,  U  greater  than  that  of  any 
ther  substance.  ( For  a  table  of  the  values  of  the  ratio 
n*  —  1 )  :  D  for  a  considerable  number  of  different  sub- 
t.mces.  see  Brewster's  Optus,  Cab.  Cjfelotutdia.) 
KKFHA'IN.  I  he  burden  of  a  soog,  xc.  See  BranE*. 
REFKANGIBIL1  TV,  in  Optica,  It  the  disposition  of 
it-  rays  of  light  to  be  refracted  or  bent  in  passing  ob- 
quely  from  one  transparent  medium  into  another ;  but 
i.-  term  is  chiefly  used  to  denote  the  degree  of  that  dis- 
os.ttrm  possessed  by  the  differently  coloured  rays.  See 

» I.  PR  ACTION,  SPECTRUM. 

RE'FL'GE,  CITIES  OF.  Six  cities  appointed,  ac- 
jrding  to  the  words  of  Moses,  under  the  Jewish  dis- 
t'usaxion  (Deuteron.  xix.  'i.  9.),  for  the  safety  of  those 
ho  had  caused  the  accidental  death  of  any  one.  If  a  de- 
berate  murderer  fled  to  one  of  these  cities,  the  elders 
f  the  city  were  to  deliver  blm  "  into  the  hands  of  the 
venger  of  blood."  The  cities  are  enumerated  in  Joshua, 
hap.  xx. 

REFUGE'S.  A  name  which  has  been  given  In  history 
nd  political  phraseology  indiscriminately  to  persons 
ho  flee  from  religious  or  political  persecution  In  their 
»n  country,  and  take  refuge  in  another.  It  was  ori- 
:  i.illy  applied  to  the  French  Protestants  (refugies)  who 
jund  an  asylum  in  this  country,  and  among  various 
outincntal  nations,  after  the  revocation  of  the  Edict  of 


James  by  Louis  XIV. 
REGA'LIA.  <  I  ..:  rex,  a  tmg.)  In  Politics,  the 
rivileges.  prerogative,  and  right  ot  property,  belonging. 
i  virtue  of  office,  to  the  sovereign  of  a  state.  The  latter 
la»s  of  objects  are  most  commonly  termed  regalia  mi- 
vi a;  as,  in  some  countries,  waifs,  strays,  and  newly- 
>rmed  land.  Ac. ;  in  England,  forfeitures, &c:  while  the 
jnner  are?  known  by  the  epithet  major  a.  Regalia,  in 
Inghsh  Heraldry,  the  royal  insignia,  crowns,  sceptres, 
lobe*,  crosses,  Ike.  used  at  the  coronation :  also  the 
rown  jewels.  Regain  of  the  church,  the 
'hich  have  been  conceded  to  it  by  kings ; 
atrimouy  of  a  church. 
HFGA'KDANT.  (Fr.)  In  Heraldry,  literally  look- 
behind  ;  applied  to  any  animal  whose  face  is  turned 
awards  the  tall  in  an  attitude  of  vigilance. 

RKGA'TTA.  ( Ital.)  A  word  used  originally  by  the 
•  em-nans  to  signify  a  grand  fete,  in  which  the  gondol 

for  superiority  In  rowing  their  gondolas  ;  but 

languages  of 

,  In  which  it  signifies  a  brilliant  species 
■f  boat  race.     In  England,  Testis  ities  of  this  species 
of  weekly  occurrence  during  the 


KEGEL,  or  RIGEL.  A  star  of  the  first  magnitude, 
onstituting  the  left  heel  of  the  constellation  Orion. 

REGEN  ERA'TION.  In  Theology,  the  new  birth  of 
lan  unto  righteousness,  following  on  the  abolition  of  the 
'  .  :ual  corruption  of  hi*  nature.  Similar  language 
*ed  respecting  the  admission  of  proselytes  to  the  privi- 
rge  of  Judaism  :  so,  also,  in  other  religions.  The  San- 
k-rti  name  for  a  Brahmin  is  said  to  signify  "  twice- born ;" 
nd  Tertullian  says  that  the  heathens  used  baptism  in 
heir  mysteries,"  In  regenerationem. "  When  our  Saviour 
•Imonishcd  Nicodemus  not  to  marvel  at  his  words,  "  Ye 

! i»t  be  born  again,"  he  added,  with  reference,  doubtless, 

0  the  doctrines  already  taught  among  the  Jews,  *'  Art 
tiou  a  master  of  Israel,  and  know  est  not  these  things  ?  " 
John,  ill.  10.)  That  baptism  is  "  a  sign  of  regeneration." 
s  expressed  in  the  37th  Article  of  the  Church  of  England, 

1  admitted  by  nearly  all  Christians.  (Horn.  vl.  4.  11.; 
it.  ill.  ft. ;  John,  iii.  6.)  But  whether  the  new  birth  to 

'hsch  allusion  is  nude  in  these  solemn  passages  actually 
ikes  place  by  and  through  baptism  ;  whether  baptism, 
uly  administered  by  those  authorised,  is  in  itself  an 
im."  in  the  language  of  the  schools ;  or 
regeneration  spoken  of  as  the  condition  of 
takes  place  after,  and  independent  of  bap- 
srn.  by  the  operation  of  the  Spirit  on  the  inner  man  — 
nis  Is  a  question  on  which  Protestants  have  never  agreed 
mong  themselves,  and  which  divides  our  church  at  this 
*y.  The  former  is  the  commonly  received  or  Catholic 
•etrine ;  and  has  been  so  from  very  early  times,  as  far 
<  we  can  conclude  from  the  language  of  tne  fathers  and 
ncieot  forms  of  the  church.  But  it  does  not  apiiear  to 
e  positively  declared  by  the  Church  of  England,  though 
i 'erred  from  various  passages  in  the  baptismal  scr- 
ice. 

KC'GENT.  (Lat.  rego,  I  govern.)  The  person  who 
xt'rcises  the  powers  of.  a  sovereign  during  the  absence, 
capacity,  or  minority  of  the  Utter.  In  most  hereditary  , 
"ternments  the  maxim  Is,  that  this  office  belongs  to  the  j 
rarest  relative  of  the  sovereign  capable  of  undertaking 
;  but  this  rule  Is  subject  to  many  limitations.  The 
mgs  of  France  exercised  at  various  periods  the  power 
f  fixing,  by  ordinance  or  will,  the  regency.  In  case  of 
>eir  decease  leaving  issue  under  age 


REGIMENT. 

testament  of  Loots  XIII.,  by  which  he  declared  his  wife 
future  regent,  but  limited  her  power  in  the  essential 
prerogative  of  the  choice  ofa  council,  was  set  aside  as  to 
this  limitation,  and  she  was  appointed  regent  with  full 
prerogatives.  The  testament  of  Louis  XIV.,  as  to  a  re- 
gency during  the  minority  of  Louis  XV.,  was  set  aside 
by  the  parliament  of  Paris  immediately  after  his  death. 
In  England,  the  right  to  appoint  the  regent  Is  now  fully 
recognised  to  belong  to  parliament ;  although,  in  178*. 
on  tne  occasion  of  the  first  Illness  of  George  III.,  mnch 
discussion  took  place  as  to  the  absolute  right  which  some 
supposed  to  inhere  in  the  heir  apparent.  The  regei 
in  the  event  of  the  demise  of  the  present  soven 
leaving  issue,  is  vested  by  act  of  parliament  in  her 
jesty's  consort. 

RR'GENT  MASTERS,  or  REGENTS.  In  the 
English  Universities,  a  term  borrowed  from  the  ancient 
usages  of  the  University  of  Paris.  In  that  institution 
graduates  in  the  faculties,  within  a  certain  pcrioc 
their  degree,  had  the  privilege,  which  they  were 
to  exercise,  of  giving  public  lectures  (docendl,  legend!, 
regendi  scholas).  The  same  custom  was  adopted  at  Ox- 
ford and  Cambridge ;  although  the  regent  masters  were  at 
an  early  period  succeeded  In  the  performance  of  this  office 
by  the  established  professors.  The  regents  still  form  the 
governing  body  of  the  universities,  in  the  convocation 
and  congregation  at  Oxford,  and  in  the  academical  senate 
of  Cambridge.   See  Master  op  Arts. 

RE'GICIDE.  (Lat.  rex.  Icing,  and  csedo,  /  kill.)  The 
offence  of  slaying  a  king  or  other  sovereign.  The  early 
Greek  republics,  unaccustomed  to  the  legitimate  rule  of 
monarch*,  saw,  in  the  occasional  subjugation  which  they 
underwent  from  successful  partisans,  a  mere  usurpation, 
or  tyranny ;  and  tyrannicide  was  with  them  only  the 
slaying  of  a  public  enemy.  And  the  hatred  which  at- 
tached itself  in  the  minds  of  the  Roman  people  to  the 
royal  name  and  authority  made  them  regard  tne  acts  of 
the  elder  and  younger  Brutus,  even  to  the  latest  days  of 
the  republic,  and  long  after  the  establishment  of  the  em- 
pire, as  virtuous  and  honourable.  Hence  the  perverted 
morality  on  this  peculiar  subject  which  continues  to  pre- 
vail, more  or  less,  even  to  the  present  day,  as  false  in  logic 
as  contrary  to  the  plain  rules  of  conscience;  for  it  is  obvious 
that,  to  each  individual,  a  wealthy  or  powerful  oppressor, 
who  commits  injuries  against  him  and  his  friends  for 
which  the  law  can  give  him  no  redress,  is  just  as  fair  a 
subject  for  illegal  vengeance  as  a  king  to  any  member  of 
the  community.  Yet  no  one  ever  sought  seriously  to  set 
up  the  right  of  assassination  in  such  cases  ;  as  Buchanan. 
Languet.  Mariana,  and  others  have  done  in  that  of  kings. 
English  history  has  three  notorious  instances  of  kings 
(Edward  II..  Richard  II. ,  and  Edward  V.)  murdered  by 
powerful  and  rebellious  subjects.  But  France,  above  all 
other  countries,  is  fertile  in  examples  of  regicide,  effected 
or  attempted  by  private  individuals  under  the  influence 
of  religious  and  political  fanaticism.  Henry  111.  and  IV. 
both  fell  by  the  hands  of  Roman  Catholic  sealots.  The 
reader  will  find  in  the  Discourse  of  l'cre  Mathleu  on  the 
Death  of  the  hitter  (lately  republished  in  Cimber,  Ar- 
chives Curieuses),  a  singular  example  of  the  fanaticism 
of  cruelty  in  the  way  of  retaliation,  excited,  and  not  un- 
naturally, by  the  repetition  of  such  monstrous  and  des- 
perate acts.  But  the  savage  execution  of  Ravaillac  did 
not  deter  Damien,  in  the  reign  of  Louis  XV.,  from  at- 
tempting the  same  offence  from  the  same  motives.  The 
murder  of  the  Due  de  Herri,  and  the  repeated  attempts 
on  the  life  of  Louis  Philippe,  from  political  enthusiasm, 
show  but  too  plainly  that  the  morbid  passions  which  ac- 
tuated these  celebrated  assassins  have  but  taken  In  modern 
times  another  direction.  The  murder  of  Gustavus,  king 
of  Sweden,  by  Ankarstrom,  is.  perhaps,  the  most  delibe- 
rate iustance  of  this  crime  on  record  ;  for  the  criminal, 
though  rancorous  and  determined,  was  no  sealot.  It 
must  be  added,  that  the  application  of  the  term 
to  the  mem  tiers  of  the  commission  which  sat  in  i 


wr  decease  leaving  issue  under  age  :  and 
erind  of  their  son's  majority.  Nevertheless,  t 
m-  been  at  various  times  disregarded  in^favoi 

10J7 


Thus,  the 


on  Charles  I  .and  to  the  majority  of  the  convention  which 
condemned  Louis  XV  I.,  is  a  violation  of  that  moral  seme 
which  judges  unerringly  of  actions  ;  whatever  the  cha- 
racter of  their  conduct  might  be,  it  was  altogether  dif- 
ferent from  assassination ;  and  to  confound  Vane  or 
Carnot  with  Ravaillac  and  Fieschi,  under  a  similar  de- 
signation, can  serve  no  ends  but  those  of  temporary 
party  malice. 

RE'GIMENT.  (Lat.  rego,  /  nsle.)  A  body  of 
troops  consisting  (if  Infantry)  of  several  battalions,  ur  (if 
cavalry)  of  several  squadrons,  under  the  command  of  a 
colonel.  The  British  army  consists,  at  present,  of  three 
regiments  of  horse  guards  ;  sixteen  regiments  of  cavalry, 
of  which  four  are  heavy  dragoons,  five  light  dragoons, 
four  hussars,  and  four  lan 
guards,  divided  into  the 

fusiliers,  and  the  Coldstream  guards  ;  and  utnety-nine  re- 
giments or  infantry,  exclusive  of  the  royal  regiment  of 
artillery,  and  the  royal  corp.  of  marines.    Many  of  the 


;  three  regiments  of 
ier  guards,  the  Scots 


artillery,  and  the  royal  corps  of  marines.    Many  . 
regiments  in  the  British  army  are  distinguished  by  the 
name  of  the  counties  or  districts  where  the  men  were 
originally  enlisted    Thus  the  3d  regiment  is  called  the 
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REGISTER,  LORD. 

East  Kent  regiment ;  the  6th,  the  Royal  Warwickshire, 
&c.  ftc.  No  rule  U  esUblished  with  regard  tu  the  num- 
ber of  men  of  which  a  regiment  should  consist:  both  in 
England  and  on  the  Continent  this  point  is  settled  either 
the  exigencies  of  service  In  time  of  war,  or  the  prin- 
in  time  of  peace.  In  the  British  army, 
its  of  horse  guards  consist  at  present 
of  32  officers,  53  non -commissioned  officers,  351 
and  374  horses.  The  ordinary  cavalry  regi- 
ments have  each  at  an  average  27  commissioned  officers. 
31  uon-commissioned  officers,  304  privates,  and  283 
horses.  The  grenadier  regiment  of  guards  consists  of 
three  battailous;  and  has  96  officers,  177  non-commis- 
sioned officers,  and  2080  privates.  The  other  two  regi- 
ments of  foot  guards  comist  also  of  two  battalions  each, 
and  have  each  til  officer*,  109  non-commissioned  officers, 
and  12&0  privates.  The  royal  regiment  of  artillery  con- 
sists ol  nine  battalions,  having  449  officers  and  60ij2  non- 
commissioned officers  and  men.  exclusive  of  the  horse 
brigade,  the  engineers,  and  sappers  and  miners.  {Stat, 
of  the  Brit.  Empire,  vol.  ii.  p.  433.) 

EE'GISTER.  LORD;  or  LORD  CLERK  REGIS. 
TER.  A  Scottish  officer  of  state,  who  has  the  custody 
of  the  archives ;  hence  also  termed  custos  rotulorum. 
lie  was  of  old  the  principal  clerk  of  the  kingdom,  from 
whom  other  clerks  derived  their  authority.  The  office 
was  formerly  at  pleasure,  but  since  1777  for  life.  Salary 
\tO0t.  a-year.  He  is  assisted  in  his  duties  by  a  resident 
deputy. 

KE'GISTRY  OF  BIRTHS,  MARRIAGES,  AND 
DEATHS.   Down  to  the  year  1836.  in  consequence  of 

of  registration,  no  complete  or 
'  e  obtained  as  to  the  amount 
of  births,  marriages,  and  deaths  throughout  England  ; 
but  at  that  period  the  necessity  of  having  it  superseded 
by  a  better  system  was  admitted,  which  was  finally  ac- 
complished by  the  act  6  ft  7  Will.  4.  c.  80. 

This  act.  passed  in  pursuance  of  the  recommendation 
of  a  committee  of  the  House  of  Commons  on  parochial 
registers  (1833),  embodies  a  plan  for  the  effectual  regis- 
tration of  births,  deaths,  and  marriages  in  England  and 
Wales.  To  give  uniformity  to  the  system,  it  is  conducted 
under  the  superintendence  of  an  officer  resident  in 
London;  and  there  also  a  central  place  of  deposit  is 
provided  for  certified  copies  of  all  parochial  registers, 
with  ready  means  of  finding  any  entry  in  them.  It  is 
provided  that  in  every  case  of  birth  the  following  circum- 
stances shall  be  recorded  i  —  vis.  tho  time  and  place  of 
birth  ;  the  name  (if  any)  and  sex  of  child  ;  name  and 
surname  of  father  :  name  and  maiden  surname  of  mo- 
ther ;  rank  or  profession  of  father ;  tho  signature,  de- 
scription, and  residence  of  the  informant ;  and  also  the 
baptismal  name  of  child,  if  added  after  registration  of 
birth.  In  every  case  of  death  the  register  Is  to  record 
the  time  and  place  of  death  ;  the  name  and  surname  sex. 
age",  and  rank  or  profession  of  tho  deceased  ;  the  cause  of 
death  i  and  the  signature,  de  scription,  and  residence  of 
the  Informant.  In  all  cases  the  entries  must  be  signed 
by  the  informant,  and  also  by  the  registrar,  who  dis- 
charges this  duty  without  any  immediate  expense  to  the 
parties-requiring  registration,  his  remuneration  being  de- 
rived from  moderate  fees  paid  out  of  the  poor's  rates. 
The  insertion  of  the  cause  of  death,  along  with  the  pe- 
riod of  death,  and  the  residence,  sex,  age,  and  occupation 
of  the  deceased,  will,  in  time,  afford  data  of  the  utmost 
importance  to  medical  science,  and  to  the  improvement 
of  vital  statistics. 

The  central  office  In  London  for  the  deposit  of  cer- 
tified copies  of  registers,  and  the  general  supervision  and 
conduct  of  the  business  of  registration,  is  called  the 
General  ltegister  Office.  It  is  presided  over  by  a  re- 
gistrar-general appointed  under  the  great  seal,  having 
under  him  an  assistant  registrar,  chief  clerk,  and  a  nu- 
merous body  of  subordinate  clerks.  From  this  office 
communications  emanate  to  all  superintending  registrars, 
registrars  of  births  and  deaths,  and  registrars  of  mar- 
riages, who  all  act  within  their  respective  districts  under 
the  directions  of  the  registrar-general,  in  whom  is  vested 
the  power  of  dismissal. 

at  present  619  superintendent  registrars, 
appoint  a  deputy,  with  the  approval  of 
the  registrar-general.  Of  these  superintendents  A62  have 
accepted  the  office  as  clerks  of  boards  of  guardians  for  the 
poor,  or  have  been  appointed  by  the  guardians,  and  57 
have  been  appointed  by  the  registrar-general.  Eacli 
superintendent  registrar  serves  within  tho  district  to 
which  he  is  appointed,  which  comprises  one  or  mors 
registrar's  districts. 

There  are  2197  registrars  of  births  and  deaths,  who 
may  each  appoint  a  deputy,  with  the  approval  of  the 
guardians,  or  of  the  poor  law  commissioners.  Of  these 
registrars,  1981  have  been  appointed  by  the  boards  of 
guardians  established  under  the  Poor  Law  Amendment 
Act;  and  216  are  registrars  of  temporary  districts,  ap- 
pointed by  the  poor  law  commissioners.  Each  registrar 
is  appointed  to  some  one  of  the  2197  registrars'  districts, 
into  which  the  whole  of  England  and  Wales  has  been 
1038 
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divided  :  and  he  must  reside  in  that  < 
all  births  and  deaths  that  occur  in  it. 

Marriages  are  registered,  1st,  By  clergymen  of  the  es- 
tablished church,  of  whom  11,694  have  beeu  furnished 
with  books  for  this  purpose.  2dly.  By  registrars  of 
marriage*,  of  whom  there  were,  on  the  1st  of  Januarv. 
1838,  716:  these  last  are  appointed  by  the 
dent  registrars,  and  register  marri 
their  presence  in  registered  places  < 
superintendent  registrar's  office;  ^97 of  the  total  numt<r 
of  716  are  also  registrars  of  births  and  deaths.  3dly,  B, 
the  registering  officers  of  Quakers,  of  whom  there  arc 
90.  And  4thly,  By  the  secretaries  of  synagogues,  of  shmu 
there  are  36. 

The  clergyman,  and  the  various  officers,  amounting 
all  to  about  14,400,  to  whom  the  bu*inc*s  of  regtstratk>o 
is  committed,  are  bound  to  make  quarterly  deliveries  oi 
certified  copies  of  all  entries  In  their  respective  ren- 
ters during  the  previous  quarter,  to  the  superintend*!:: 
registrars  of  the  district  to  which  they  respectively  b»- 
l  and  thtM!  certified  copies  arc  tru:wr  >:>d  t  .  t 

superintendent  registrars  to  the  registrar-general.  Tk« 
certitied  copies  are  made  on  separate  leaves  of  paper  oi » 
uniform  size  and  peculiar  texture,  having  a  distinguish]^ 
water-mark.  On  being  received  at  the  general  register 
office  in  London  (whither  they  are  sent  by  post),  they 
art  carefully  examined ;  and  any  defects  being  noted,  are 
made  the  subject  of  communication  with  the  person  ttuan 
whom  the  defective  copy  came,  who  is  required  either  t.» 


are  then 


required  t 
,  or  a  satisfactory  explanation 
paged,  and  inserted  in  books 


,u  Ihri 


Alphabetical 
are  prepared 


any  person,  on  payment  of  Is.,  may  search  these  in- 
dexes for  any  entry,  and,  on  finding  it,  may,  if  be  wise, 
obtain,  for  2s.  6rf.,  a  stamped  copy  of  such  entry,  which 
will  be  "  received  as  evidence  oi  the  birth,  death,  ot 
marriage  to  which  tho  same  relates,  without  any  furtlier 
or  other  proof  of  such  entry."  There  are  separate 
alphabetical  indexes  for  the  births,  the  deaths,  and  the 
marriages  in  each  quarter.  The  registrar-gener J  is 
bound  to  furnish,  once  a  year,  one  of  the  principal  se- 
cretaries of  state  with  a  general  abstract  account  uf  the 
births,  deaths,  and  marriages  regi»tered  during  the  fore- 
going year,  to  be  laid  before  parliament.  Three  reports 
of  the  registrar -general  have  already  been  published;  wed, 
in  a  statistical  point  of  view,  the  sound,  accurate ,  and 
judicious  information  which  they  embody,  cannot  be  too 
highly  appreciated.  (Statistics  of  the  Brit.  Empire.) 

KE'GISTRY  OF  DEEDS,  in  Law,  exists  in  England 
only  In  certain  districts;  In  the  three  ridings  of  York- 
shire, and  In  Middlesex,  It  Is  established  by  act  of  par- 
liament. It  does  not  extend  to  copyhold  estates,  or  to 
leases  not  exceeding  twenty-one  years  in  pos*e**ux.. 
The  Intention  of  the  registry  was  to  give  notice  to  pur- 
chasers of  incumbrances  existing  on  estate*.  But  us 
value,  in  this  respect,  is  materially  lessened  by  the  pre- 
valence of  the  equitable  doctrine  of  notice ,  namely,  thai 
where  a  party  is,  either  actually  or  constructively.  aware 
of  Incumbrances  not  registered,  he  is  bound  by  sura 
knowledge. 

REGISTRY  OF  SHIPS.  See  Ships.  Rlui^tet  or 
RE'GIUM  DONUM.  (Lat.  royal  gift.)  An  annual 
grant  of  public  money  in  aid  of  the  maintenance  of  ir><> 
Presbyterian  clergy  in  Ireland.  It  was  instituted  ty 
William  III.  In  1690,  and  remodelled  in  1790.  The  sti- 
pends are  paid  to  ministers  both  of  the  "  Synod  of  Ulster" 
and  "  Seceding  Synod,"  the  two  principal  divisions  of  U.« 
sect. 

REGIUS  PROFESSORS.  The  name  given  to  those 
professors  in  the  English  universities  whose  chairs  were 
Founded  by  Henry  VIII.  In  the  Scotch  universities,  in 
which  the  patronage  of  by  far  the  greater  number  of  chain 
Is  vested  In  the  civil  bodies,  those  professors  are  called 
real  us  professors  who  have  been  appointed  by  the  crown. 

REGLET.  (Lat.  regula.)  In  Architecture.   See  t  il- 

LET. 

REGRATISG.   See  FoaEsTAixiad. 
REGRE'SSION.  (Lat.  regressus. a  going  baekvanU  ) 
In  Astronomy,  the  regression  of  the  moon's  modes  is  tlx 
motion  of  the  line  ot  intersection  of  the  orbit  of  trw 
moon  with  the  ecliptic,  which  is  retrograde,  or  contrary 
to  the  order  of  the  signs.   This  motion  of  the  nodes  of 
the  lunar  orbit  takes  place  with  considerable  rapidity .  ti>« 
whole  revolution  being  accomplished  in  about  18|  years. 
The  nodes  of  the  planetary  orbit*  also  regress  oa  the 
ecliptic  ;  but,  in  the  cast:  of  the  planets,  the  regression  n 
extremely  slow,  that  of  the  nodes  of  Mercury,  which  is 
the  most  rapid,  amounting  only  to  about  42  seconds  uf  a 
degree  in  a  solar  year.    See  Nooa.  Plamst. 
REGULAR  BODIES.   See  Platonic  Boost*. 
REGULAR  FIGURES,  in  Geometry,  are  equilateral 
and  equiangular  polygons.     Circles  can  be  described 
within  and  about  such  figures ;  but  such  figures  call  be 
i  by  geometrical  methods  only  m  part 
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described  within  and  about  them  (r  and  R),  and  for  their 
areas  and  angles,  can,  however,  be  given  In  neat  forms. 
Thus,  if  *s  denote  the  number  of  sides  of  the  polygon,  and 
if  «°  represent  the  nth  part  of  1H00,  we  shall  have,  a 
being  the  side,  R  =  }  a  cosec.  si°,  r  =  \a  cot.  u°,  area  —  \n 
efl  cot.  tr°. 

Tables  of  the  values  of  cosec.  u°  and  cot.  ts°,  computed 
from  these  expressions,  may  be  seen  in  most  works  on 
mensuration  adapted  to  the  values  of  a  as  far  as  12.  (See 
Hut  ton's  Mensuration.) 

RR'GULARS.  In  the  Roman  Catholic  Church. those 
that  profess  and  follow  a  certain  rule  of  life,  and  observe 
the  three  vows  of  poverty,  chastity,  and  obedience,  are 
10  called. 

REGULATOR.  In  Machinery,  a  general  name  for 
any  contrivance  of  which  the  object  is  to  produce  the 
uniform  movement  of  machines.  The  regulators  most 
commonly  applied  arc  thofty  and  the  governor,  for  which 
see  the  respective  terms. 

The  regulator  trf  a  iratch  Is  the  spiral  spring  attached 
to  the  balance.  This  Ingenious  contrivance,  the  in- 
vention of  Hooke,  has  contributed  as  much  to  the  im- 
provement of  watches  as  the  pendulum  to  the  Improve- 
ment of  clocks. 

In  a  paper  published  In  the  Memoirs  of  the  Royal  .1s- 
tronomtcal  Society,  vol.  xl.,  the  present  Astronomer 
Royal  has  investigated  the  mathematical  problem  of  the 
motion  of  the  regulator  applied  to  the  clock-work  by 
which  motion  is  given  to  large  equatorial  telescopes. 
For  this  purpose  absolute  uniformity  of  motion  is  of  very 
great  importance.  The  construction  usually  adopted,  in 
this  country  at  least,  depends  on  the  same  principle  as 
that  of  the  governor  of  the  steam-engine.  Two  balls  sus- 
pended from  the  upper  part  of  a  vertical  axis  by  rods  of 
a  certain  length,  are  made  to  expand  by  the  rotatory  ve- 
locity of  the  axis;  and  when  the  expansion  reaches  a 
certain  limit,  a  lever  Is  pressed  against  some  revolving 
part,  whereby  a  friction  fs  produced  which  immediately 
checks  the  velocity.  Now  the  uniformity  of  the  rotatory 
motion  of  the  spindle  depends  upon  the  assumption,  that 
If  upon  the  whole  the  retarding  forces  are  equal  to  the 
"Drees,  the  balls  will  move  In  a  circle,  and  in 
re.  But  this  assumption  is  Incorrect ;  for 
the  lud Is  may  move  In  a  cunre  differing  insensibly  from 
an  ellipse  ;  and.  In  some  instances,  Mr.  Airy  observed 
the  balls  to  revolve  In  an  ellipse  of  considerable  eccen- 
tricity. When  this  takes  place,  the  rotatory  motion  of 
the  spindle  becomes  exceedingly  variable.  This  injurious 
effect  may  be  partly  counteracted  by  constructing  the 
apparatus  so  that  the  revolutions  shall  be  either  very  slow 
or  very  quick ;  the  former  method  has  the  effect  of  giving 
greater  smoothness  of  motion,  but  the  second  insures 
more  completely  that  the  object  observed  shall  remain 
ste.-idy  in  the  field  of  the  telescope. 

RE'GULUS.  In  Chemistry.  The  old  chemists  de- 
tignated  several  of  the  brittle  or  inferior  metals  by  this 
terra,  when  freed  from  impurities  and  obtained  In  their 
metallic  state :  It  is  thus  that  they  speak  of  regulus  of 
antimony ,  qf  bismuth,  Ac. 

REHABILITATION,  In  Foreign  Criminal  Law,  is 
the  reinstatement  of  a  criminal  in  his  personal  rights  which 
In'  lost  i j y  a  judicial  sentence.  I'hus.  in  Scotland,  a 
pardon  from  the  king  is  said  to  rehabilitate  a  witness 
labouring  under  infamia  juris.  In  France,  persons  con- 
demned to  Imprisonment  or  compulsory  labour  may  de- 
mand their  rehabilitation  five  years  after  the  expiration 
of  their  penalty :  the  demand  is  considered  by  the  cour 
royalc  of  the  district,  anil  pronounced  upon  by  the  king 
in  his  privy  council.  Various  singular  forms  were  at- 
tached to  the  process  of  rehabilitation  in  ancient  times. 
TheTe  are  extant  letters  of  Charles  VI.  given  In  13H3. 
permitting  a  criminal  whose  hand  had  been  cut  off  for 
homicide  to  replace  it  by  another  made  In  such  fashion 
as  he  m.iv  choose. 

REHEA'RSAL.  The  recital  In  private  of  an  opera, 
oratoria.  or,  in  short,  any  dramatic  work,  previously  to 
public  exhibition. 

REINDEER.  ( Germ .  rennthier. )  Cervus  tarandus. 
Linn.  A  large  species  of  Cervus  with  branched,  re- 
curved, round  antlers,  the  summits  of  which  are  pal- 
mated.  These  antlers  are  remarkable  for  the  size  of  the 
branch  which  comes  off  near  the  base,  and  is  directed 
forwards,  called  the  brow -antler,  and  which  Is  said  to  be 
used  by  the  animal  to  clear  away  the  snow  from  the 
hidden  lichens  which  constitute  the  food  of  the  rein-deer 
during  the  long  and  severe  winter  of  Greenland,  their 
native  clime.  As  the  female  also  possesses  antlers  of 
similar  form,  but  smaller  upon  the  whole  than  those  of 
the  male,  their  function  as  instruments  to  obtain  food  Is 
rendered  more  probable,  since  in  the  deer  which  do  not 
eii<t  in  arctic  climes  the  females  are  destitute  of  antlers. 
These  appendages  of  the  rein-deer  are  annually  shed  and 
renewed  ih  both  sexes. 

The  length  of  a  full-grown  male  If  about  nine  feet, 
'hat  of  the  head  is  fifteen  Inches.   They  are  well  clothed 
*lth  hair,  which  bee 
colour  in  the  winter 
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a  white  beard,  like  the  gnat.  The  rutting  season  is  at 
the  beginning  of  winter,  and  the  hind  brings  foith  one, 
rarely  two  calves,  (n  May  or  June. 

The  rein-deer  Is  swift  of  foot,  sharp-sighted,  has  an 
acute  smell  and  hearing.  It  is  more  cautious  and  timid 
in  herds  than  when  solitary.  It  can  swim  well,  and  often 
crosses  lakes  and  rivers. 

The  flesh  of  the  rein-deer,  which  is  held  in  great  es- 
teem by  the  Greenlanders,  is  usually  eaten  raw,  or  dried 
with  the  smoke  of  the  lichen  nivalis.  The  blood  is  boiled 
with  berries  mixed  with  the  fat,  which  is  also  preserved 
separately  and  used  as  lard.  The  half-digested  contents 
of  the  paunch  of  the  rein-deer  is  the  Greenlander's  prime 
luxury  ;  nor  Is  the  trail  rejected.  The  hide  of  the  rein- 
deer supplies  the  Greenlander  with  a 
for  his  tent,  his  clothing,  his  bedding.  The 
antlers  are  worked  Into  Implements  fo 
fishing  and  hunting.  The  tendons  are  split  I 
The  Greenlanders  likewise  use  the  spare  hides  of  the 


REI'NECKR  (The  Fox).  The  name  of  a  celebrated 
popular  German  epic  poem,  which,  during  the  latter 
part  of  the  middle  ages  and  the  early  centuries  of  mo- 
dern times,  enjoyed  an  almost  European  reputation. 
It  became  first  known  through  the  medium  of  a  Low 
German  version  In  the  l&th  century  ;  and  it  has,  with 
few  interruptions,  ever  since  involved  the  German  lite- 
rati in  discussions  as  to  Its  origin,  which  are  yet  appa- 
rently far  from  being  settled.  It  contains  a  humorous 
and  satirical  account  of  the  adventures  of  Reinecke  (the 
fox)  at  the  court  of  King  Nodel  (the  lion) ;  exhibits  the 
cunning  of  the  former,  and  the  means  which  he  adopted 
to  rebut  the  charges  preferred  against  him,  and  the  hy- 
pocrisy and  lies  by  which  he  contrived  to  gain  the  fa- 
vour of  his  sovereign,  who  loaded  him  with  honours. 
The  king,  the  officers  of  his  court,  and  all  his  subjects 
are  represented,  as  in  AUsop's  Fables,  under  the  names 
of  the  animals  best  suited  to  their  respective  characters ; 
and  the  poem  is  an  admirable  satire  on  the  intrigues 
practised  at  a  weak  court.  The  most  successful  ver- 
sions of  this  poem  are  those  of  Goethe,  in  hexameters  ;  of 
Soltau,  in  the  measure  of  the  original ;  and  the  more 
recent  attempt  of  Ortlepp.  This  poem  appears,  in  some 
form  or  other,  to  have  been  know  n  throughout  Europe. 
For  full  Information  respecting  it,  the  reader  may  con- 
sult Meon  {Roman  du  Renard,  Paris,  1826);  and  the 
Remhart  Fuehs,  by  Jacob  Grimm  (Berlin,  1H84). 

REIN  FO'RCE,  In  Artillery,  is  that  part  of  a  gun  nearest 
to  the  breech,  made  stronger  to  resist  the  explosive  force 
of  the  powder.    See  Gun. 

REINFORCE  RINGS,  are  flat  hooplike  mouldings 
on  the  reinforces  on  the  side  nearest  the  breech.  There 
are  usually  two,  the  sccoud  being  rather  smaller  than  the 
first. 

REI9-EFFENDI.  The  name  given  to  one  of  the 
chief  Turkish  officers  of  state.  He  is  chancellor  of  the 
empire  and  minister  of  foreign jiffairs,  in  which  capacity 

foreign  nations. 

HE1TERS.  (Germ,  reuters,  riders.)  The  German 
cavalry  of  the  14th  and  lAth  centuries  were  so  called  ; 
especially  in  France  during  the  religious  wars,  in  which 
they  served  on  the  Protestant  side.  At  that  period  they 
were  light-armed,  and  carried  a  long  tword  and  carbine. 

REJOI'NDER.  In  Law.  the  fourth  stage  in  the  plead- 
ings in  an  action,  being  the  defendant's  answer  to  the 
plaintiff's  replication.  The  next  allegation  of  the  plain- 
tiff is  called  surrejoinder.    See  Plbadino. 

RELAIS.  In  Fortification,  a  narrow  walk  of  four  or  five 
feet  wide,  left  without  the  rampart  to  receive  the  earth 
which  may  be  washed  down  and  prevent  Its  falling  Into 
the  ditch.    It  is  sometimes  for  greater  security  pal  11. 


'PSE  (Lat.  relabor.  /  fall  back),  is  applied.  In 
(tlcal  Law,  to  a  heretic  who  falls  back  into  an 
ich  he  has  abjured. 
NIL 


l  lit,  ii  r  >  .        i   i,'   *  hi  u  ws»  sr  s  ■  iniviini 

thicker,  longer,  and  of  a  whiter 
>d  ;  at  which  time  the  male  has 


RELATION,  INHARMONIC.  In  Music,  a  term 
denoting  that  a  dissonant  sound  is  introduced  which  was 
not  heard  in  the  preceding  chord. 

RBLE'ASE  (Fr.  relaisser),  in  Law, signifies,  properly 
speaking,  a  discharge  of  a  right :  e.g.  I .  A  release  of  land 
Is  a  discharge  or  conveyance  of  a  man's  right  In  lands 
and  tenements  to  another  that  has  some  former  estate  in 
possession,  on  which  principle  the  common  mode  of 
conveyance  by  lease  and  release  is  foutsjled  ;  ».  e.  releas- 
ing all  the  right  of  the  releasor  to  a  party  already  in  pos- 
session under  a  lease  for  a  year.  2.  A  release  of  a  right  of 
actiou  ;  which  may  be  pleaded  in  bar.  (See  Pleading.) 
A  release  "  of  all  demands  "  discharges  all  sorts  of  actions, 
rights,  titles,  conditions,  executions,  appeals,  covenants, 
contracts,  annuities,  rents,  recognisances,  Ac. 

RE'LICS  (Lat.reliqusr),  in  the  Romish  Church,  aro 
the  remains  of  saints  and  holy  men,  or  of  their  garments, 
Ac.  which  arc  enjoined  to  be  held  In  veneration,  and  aro 
considered  In  many  instances  to  be  endued  with  miracu- 
lous powers.  They  are  preserved  In  the  churches,  to 
which  they  are  often  the  means  of  attracting  pilgrimages, 
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and  In  very  ignorant  times  and  places 

made  object*  of  adoration.  The  virtue*  which  are 
tributed  to  them  are  defended  by  inch  instances  from 
scripture  as  that  of  the  miraclrs  that  were  wrought  by 
the  bones  of  Kiisha.  (2  Kings,  xiii.  21.) 

RELIK'F,  in  Feudal  Law,  is  derived  from  the  Latin 
relet  are,  to  take  up  .  because  the  tenant,  by  payment  of 
tbe  relief,  was  said  to  take  up  the  fief  which  had  fallen 
to  the  lord  by  the  death.  Sec,  of  his  predecessor.  "  The 
heir,"  says  Black  stone,  "  when  admitted  to  tbe  feud  which 
his  ancestor  possessed,  used  generally  to  pay  a  fine  or 
acknowledgment  to  the  lord  in  horses,  arms,  money,  or 
the  like,  for  such  renewal  of  the  feud  ;  which  was  called 
a  relief,  becatlsc  it  raised  up  and  re-established  the  In- 
heritance, or,  in  tbe  words  of  tbe  feudal  writers,  '  incer- 
tam  et  caducatn  hsereditatetn  rclevabat.' "  Reliefs,  to- 
gether with  the  other  incidents  of  feudal  tenure,  were 
abolished  In  England  by  stat.  12  Car.  2.  See  Feudal 
System. 

Relict.     In  Architecture,  the  projection  of  a  figure 
or  ornament  from  the  ground  or  plane  on  which  It  is 
In  Sculpture,  when  the  whole  of  the  figure 
the  work  is  denominated  alto-rilievo;  when 
'.,demi-riUero ;  and  when  its  projection  is  very 


small,  It  Is  called 

Remit,  Rilievo.  In  Sculpture,  that  species  of  sculp- 
ture In  which  the  figures  are  engaged  on  or  rise  from 
a  ground.  There  are  three  sorts  of  rilievo,  —  basso- 
rilievo,  in  which  the  figures  or  other  objects  have  but 
small  projection  from  the  ground  on  which  they  are 
sculptured  ;  mexzo-rilievo,  in  which  the  figures  stand  out 
about  half  their  natural  proportions,  the  other  half  ap- 
pearing immersed  In  the  ground ;  and,  lastly,  alto-riliero, 
in  which  the  figures  stand  completely  nut  from  the  ground, 
being  attached  to  it  only  in  a  few  places,  and  in  others 
worked  entirely  round  like  single  statues  ;  such  are  the 
metope  of  the  Elgin  marbles  in  the  British  Museum, 
which  marbles  also  in  the  Panathenaic  procession  exhibit 
some  exquisite  examples  of  basso- rilievo. 

RELIEF  SYNOD.  A  respectable  body  of  Presby- 
terian dissenters  in  Scotland,  whose  ground  of  sepa- 
ration from  the  established  church  was  the  violent  ex- 
ercise of  lay- patronage  which  obtained  in  the  latter. 
Though  patronage,  or  the  appointment  of  clergymen  to 
church  benefices  by  presentations,  had  been  established 
by  act  of  parliament  In  1712,  yet  a  minority  of  the  clergy 
were  opposed  to  that  measure  ;  at  least  to  the  Intrusion 
of  a  minister  Into  a  parochial  charge  contrary  to  the  sen- 
of  the  people.    The  majority  of  the  church, 


however,  entertained  different  views,  and  rigorously  en. 
forced  the  provisions  of  the  act  of  1712.    With  this  state 


of  things  the  people  generally,  but  particularly  in  rural 
districts,  were  dissatisfied  ;  and  hence  the  origin  of  the 
Secession  church,  and  the  Relief.   See  Burghers. 

The  origin  or  the  Relief  may  l>e  dated  in  1752.  Six 
of  the  ministers  of  the  Presbytery  of  Dunfermline 
having  refused,  contrary  to  the  express  authority  of  tbe 
General  Assembly  of  the  Church  of  Scotland,  to  assist  at 
the  admission  of  Mr.  Richardson  to  the  parish  of  lnver- 
kcithing  (the  people  being  unwilling  to  receive  him  as 
•heir  pastor),  wore  summoned  before  this  venerable 
court  for  contumacy.  They  pleaded  conscientious  scru- 
ples ;  but  this  representation  had  no  effect  on  the  as- 
sembly ;  and,  as  an  example  to  the  church,  one  of  the  six 
recusants  was  peremptorily  deposed  from  the  olflce  of 
the  ministry,  while  the  remaining  five  were  suspended. 
Mr.  Gillespie,  minister  of  Carnock,  tbe  intiividual  de- 
posed, still  claimed  his  pastoral  relation  to  his  flock  ; 
and  though  deprived  of  the  use  of  the  parish  church, 
preached  in  the  fields,  attended  not  merely  by  his 
former  hearers,  but  by  many  others  attracted  by  tbe 
peculiar  circumstances  of  the  case.  A  chapel  was  after- 
wards built  for  him  in  the  neighbouring  town  of  Dun- 
fermline, where  he  continued  to  preach  till  his  death, 
and  to  oppose  the  law  or  patronage  In  the  church.  Mr. 
Gillespie  for  a  few  years  stood  alone  ;  but  in  consequence 
of  the  violent  settlement  or  a  clergyman  in  the  town  of 
Jedburgh,  the  great  body  of  the  people  or  that  place, 
forsaking  the  established  church,  gave  a  call  (17M)  to 
Mr.  Thomas  Boston,  minister  of  a 
to  be  their  pastor.  Mr.  Boston,  fo 
a  chapel,  accepted  tbe  invitation,  and 
the  church  of  Scotland.  Owing  to  exactlr  similar  cir- 
cumstances, the  people  of  the  parish  of  Kilconquhar.  in 
Fifeshire.  followed  the  example  set  them  in  Jedburgh, 
and  chose  Mr.  Collier  to  be  their  minister.  On  the 
22d  of  November.  17&9,  Mr.  Gillespie  and  Mr.  Boston, 
with  a  lny  elder  from  each  of  their  congregations,  met 
In  a  preshyterian  rapacity  at  Colinsburgh,  in  the  last- 
mentioned  parish,  to  induct  Mr.  Collier  to  his  charge. 
On  the  evening  of  the  same  day  these  three  ministers 
met,  and  agreed  to  form  themselves  Into  an  ecclesiastical 
body,  to  be  called  the  "  Presbytery  of  Relief,  for  the  re- 
lief of  Christians  oppressed  in  their  Christian  privileges." 
This  sect  gradually  gained  accession  to  their  number 
from  causes  similar  to  those  which  we  have  already  de- 
tailed, and  at  length  formed  themselves  into  a  synod. 
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which,  at  this  data  (IM2),  embraces  i 
including  116  congregations  ;  being,  in  point  of 
and  influence,  the  third  ecclesiastical  body  in  & 
Tbe  founders  of  the  Relief  professed  to  differ  from  the 
established  church  on  no  point  other  than  the  right  of 
patrons  to  appoint  ministers  against  the  inclinations  of 
the  people.  This  still  constitutes  the  leading  character- 
istic of  the  sect ;  but  on  this  they  have  engrafted  volun- 
tary church  principles,  or  are  hostile  to  the  principle  of 
a  national  church,  or  to  state  endowments  of  religion. 
The  Secession  and  Relief  are  at  present  engaged  in  con- 
sidering overtures  made  mutually  to  each  other  for 
forming  a  union  of  the  two  denominations.  The  Rel  -: 
Synod  have  a  professor  of  divinity  in  their  own  con- 
nection. (Smith's  Hist.  Sketches  of  the  Relief  Ctmrc±  , 
Hutchison' $  Compendious  Vtew  of  the  Synod  of  Rei*j ; 
Adam's  Relit.  World  Displayed,  vol.  tii.  p.  «5— «  ; 
M' Kerrout's  Hist,  of  Secession,  v.  I.  p.  319 — 24.  326— 2*  i 
RELIE'VING  TACKLES.  Temporary  tackles  at 
tacbed  to  the  end  of  the  tiller  in  bad  weather  to  assist 
the  helmsman,  and  In  case  of  accident 
tiller  ropes.  They  are  also  strong 
wharf,  to  which  the  ship  1 
Itottom  and 


RE'LIQCARY:    A  receptacle  for  the  relics 
in  Roman  Catholic  churches.    The  difference* 
a  reliquary  and  a  case  (Fr.chasse)  used  tor  the  sane 
purpose  is,  that  the  former  Is  smaller  in  < 
contains  only  small  fragments ; 
stances  entire  bodies. 

REMAl'NDER.    The  difference  of  two 
left  after  the  less  Is  subtracted  from  the  greater. 

Remainder.  A  remainder.  In  Law,  is  a  future  estate 
in  lands,  tenements,  or  hereditaments,  limited  to  arise 
after  the  determination  of  another  estate  ;  as  if  land  i* 
granted  to  A.  for  twenty  years,  and  afterwards  to  B.  and 
nls  heirs  for  ever,  B.  has  a  remainder  in  fee.  An  estate 
In  reversion  is  the  residue  left  in  the  grantor,  to  com- 
mence in  possession  after  the  determination  of  soe  r 
particular  estate  granted  out  by  him  ;  as  if  A.  being  seised 
in  fee-simple,  gives  to  B.  and  his  heirs  male  of  his  body 
(thus  creating  an  estate  tall),  on  the  failure  of  such  hein 
male  the  land  given  reverts  to  A.,  who,  therefore,  prior 
to  such  failure,  has  an  estate  in  reversion  in  the  lands. 
Remainders  are  either  rested,  or 
executed,  where  the  i 


ted,  or  contingent;  vested  ce- 
ll Invariably  fixed,  to  reman 
to  a  determinate  person  after  the  preceding  estate  (called 
the  particular  estate)  is  spent  In  this  case,  the  re- 
mainder  man  has  a  present  Interest,  to  be  enjoyed  m 


tors/,  are  defined  to  be  "  where  the  estate  in  remainder  is 
limited  to  take  effect  either  to  an  uncertain  person,  t 
upon  an  uncertain  event ;  so  that  the  particular  «tt'? 
may  chance  to  be  determined,  and  the  remainder  never 
take  effect."  The  doctrines  of  law  with  reference  t-> 
these  estates  have  gradually  been  moulded  into  a  system 
so  Intricate,  and  replete  with  the  most  refined  distinction*, 
that  it  would  be  impossible  to  give  a  cursory  view  of  this 
branch  of  our  jurisprudence.  An  Instance  of  a  vested 
remainder  is  to  be  found  in  the  example  before  cited  of 
an  estate  granted  to  one  party  for  a  term  of  rears,  and  after- 
wards to  another  In  fee-simple.  A  contingent  remaindVr 
limited  to  an  uncertain  person  Is  where,  for  instance,  there 
I  is  an  estate  to  A .  for  life,  and  afterwards  to  B.'s  eldest  son 
(then  unborn).  And  in  order  to  prevent  the  accumuUti<*> 
of  future  possible  estates,  the  rule  of  law  Is,  that  no  limita- 
tion by  way  or  remainder  or  executory  devise  {>'.  e.  a  grant 
of  a  contingent  remainder  by  will)  shall  be  good  which 
is  to  take  effect  after  the  determination  of  •  life  or  lives 
in  being  and  2!  years  (tbe  period  of  minortty  )  afterward.. 
An  instance  of  a  contingent  remainder  limited  on  an  un- 
certain event  is  where  land  it  given  to  A.  for  life,  and  in 
B.  survives  A.  then  to  B.  in  fee. 
The  particular  estate,  which  precedes  (in  legal  lang'ur-' 
)  a  vested  remainder,  may  be  either  of  years,  or 

be^orfrPrirhold.COntingCnt  rwnaind*r  U  H5m" 
REMBLAI.  (Fr.)  A  term  used  in  Fortification  to 
denote  the  earth  or  materials  used  In  filling  up  a  trench 
or  excavation.  It  is  opposed  to  deblm,  which  denotes  tbe 
materials  excavated. 

REMEMBRANCERS.  Officers  of  the  Court  of  Ex- 
chequer, who  perform  various  functions,  the  chief  of 
which  is  to  put  the  judges  of  that  court  in  remem- 
brance of  such  things  as  are  to  be  called  on  or  done  for 
the  king's  benefit.  They  were  formerly  three  to  number, 
—  the  king's  remembrancer,  the  lord  treasurer's  remem- 
brancer, and  the  remembrancer  of  first  fruits  ;  but  the 
duties  of  the  second  of  these  officers  were  merged  in  the 
first  by  3  &  4  Will.  4.  c.  99. 

RE'MIGES.  (Lat.  remigo,  /  rote.)  The  quill  fea- 
thers of  the  wings  of  a  bird,  which,  like  oars,  propel  it 
through  the  air. 

RE'MIPEDS.  Ilemipciles.  (Lat.  rema,  an  oar;  pet.  * 
foot.)   The  name  of  an  order  of  Coleopterous  insect.,  la- 
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REMITTENT  FEVER. 

rinding  those  which  hare  tarsi  adapted  for  swimming. 
See  Nbctopom. 

REMI'TTENT  FEVER.  Any  fever  which  suffers  a 
decided  remission  in  its  violence  during  the  twenty-four 
hours,  but  without  entirely  leaving  the  patient,  la  called 
.1  remittent ;  it  differs  from  an  intermittent  in  there  never 
being  a  total  absence  of  fever.  These  fevers  are  most  com- 
mon In  autumn,  and  they  vary  in  degree  from  extreme 
mildness  to  alarming  violence,  and  are  both  inflammatory 
and  malignant.  The  remittent  fever  of  children,  or,  as  It  it 
often  called,  the  infantile  fever,  is  generally  symptomatic 
rither  of  worms  in  the  intestines,  or  of  a  foul  state  of 
bowels,  arising  from  Inattention  to  diet,  or  from  the  iu- 


be  paid  for  the  laud 
e,  and  u  it  to- 
ot the  soil 


proper  system  of  purging  is  the  most  essential  part  of  the 
In  these  case. ;  and  under  it  the  symptoms, 
though  often  alarming  and  obstinate,  gradually  give  way. 
t'aiumcl,  with  scammony  and  jalap,  aided,  if  necessary,  by 
infusion  of  senna  and  aperient  salts,  are  the  principal 
remedies,  and  saline  draughts  and  diluents  in  the  in- 
tervals. If  bilious  diarrhoea  ensue,  with  vomiting,  the 
irritability  of  the  stomach  must  be  allayed  by  effervescing 
salines,  and  that  of  the  bowels  by  very  mild  aperients ; 
if  the  head  is  much  affected,  cold  and  evaporating  lotions 
may  be  used.  Good  air,  thorough  ventilation,  and  light 
farinaceous  diet,  with  the  above  treatment,  generally 
effect  a  cure ;  but  the  disorder  is  often  very  obstinate,  and 
continues  for  three  weeks  or  a  month.  The  yellow  fever, 
or  bilious  remittent  of  hot  climates,  and  especially  of  the 
West  Indies,  is  another  form  of  this  fever  :  it  appear*  to 
be  produced  by  marsh  miasma.  In  all  these  fevers  par- 
ticular symptoms  occasionally  present  themselves,  which 
require  particular  modes  of  treatment ;  and  this  must  also 
t<e  modified  according  to  the  inflammatory,  malignant, 
nervous,  or  Intermittent  form  which  they  may  assume  or 
pass  into. 

REMONSTRANTS.  In  Ecclesiastical  History.  See 
Akmimuns. 

KK'MPHAN.  An  hlol  worshipped  by  the  Israelites 
while  in  the  wilderness,  according  to  the  language  of  St. 
Stephen  as  recorded  in  the  Acts,  "  Ye  took  up  the  taber- 
nacle of  Moloch,  and  the  star  of  your  god  Rcmphan." 
In  this  passage  commentators  are  agreed  that  St.  Stephen 
quotes  the  word*  of  Amos. '  Ye  hare  borne  the  tabernacle 
of  your  Moloch  and  Chlun,  your  images."  Chlun  and 
are  therefore  the  same,  and  both  are  thought 


In  Architecture,  plastering 


to  be  personifications  of  Sirlus.  the  Dog-star.  ( Knc.  Brit. ) 
l.'hlun  U  supposed  by  some  to  be  the  same  word  as  Chan 
or  Khan,  Chaaan.  Konig.  "  king  "  ;  Reinphan  or  Raipban. 
"  high  or  exalted  light." 

KEN  AL  GLANDS.  There  is  a  glandular  body  upon 
each  kidney  of  a  somewhat  triangular  shape,  small  in 
the  adult,  but  in  the  foetus  longer  than  the  kidney  ;  it 
it  called  the  renal,  or  sjupra-renal,  gland  or  capsule:  it 
has  no  excretory  duct,  and  its  use  is  unknown. 

KENDERKD.  In  Architecture.  See  Rendered  and 
Sit. 

K KNOCKED  AND  FLOATED. 

of  three  coats  on  brickwork. 

KsNDiaut  amd  Set.  In  Architecture,  a  term  used 
to  denote  plastering  of»  two  coats  on  naked  brick  or 
stone  work.  If  the  work  is  to  be  of  threw  coats,  it  is 
called  roughing  tn.  Pricking  up  is  the  first  of  three-coat 
plaster  on  lath,  or  on  brickwork,  that  has  been  previously 
rendered.  The  materials  for  rendering  and  pricking  up 
are  the  same. 

Kkndcred,  Floated,  and  Srr  roa  Papcb.  In  Ar- 
chitecture, plastering  of  throe  coats;  the  first  being 
lime  and  hair  upon  brickwork;  the  second,  the  same 
compound,  with  the  addition  of  a  little  more  hair,  and 
iheafioaied  with  a  long  rule  ;  the  third,  fine  Wttfmixed 
with  white  hair. 

RENNET, or  RUNNET 

roach,  which 


The  prepared  inner  mem- 
srhich  has  the  property  of 
coagulating  the  a  milk  and  converting  it  into 

<UKKSl\i{li»t.  reditus  ;  Fr.  fermage,  loycr  des  terres.) 
In  Political  Economy,  and  in  ordinary  language,  the  sum 
paid  by  the  farmers  or  lessees  of  lands  to  the  landlords. 

In  order  to  acquire  clear  and  correct  Ideas  with  respect 
to  the  nature  and  origin  of  rent.  It  is  necessary  to  dis- 
criminate between  the  sources  whence  it  usually  arises  ; 
that  Is,  between  the  portion  paid  for  the  use  of  the  na- 
tural and  inherent  powers  of  the  soil,  and  the  portion 
paid  for  the  use  of  the  buildings,  fences,  drains,  roads, 
and  other  improvements  made  upon  the  soil.  Two 
farms  may  be  naturally  of  about  equal  goodness,  and 
equally  well  situated  ;  but  if  little  or  no  capital  have 
been  laid  out  on  the  oue,  while  a  great  deal  has  been 
judiciously  laid  out  on  the  other,  they  will  let  for  very 
different  sums.  It  Is  ustud,  no  doubt,  to  class  all  sums 
derived  from  land,  whatever  may  bo  their  origin,  under 
the  common  name  of  rent ;  but  it  is  obviously  necessary, 
in  an  Inquiry  of  this  sort,  to  distinguish  between  the 
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RENT. 

sums  paid  for  the  use  of  the  land,  and  those  paid  for  the 
use  of  the  improvements,  if  there  be  any,  made  upon  it. 
Landlords  are,  for  the  most  (tart,  capitalists  as  well  as 
owners  of  the  soil ,  and  the  sums  paid  to  them  by  their 
tenants  for  the  use  of  the  capital  expended  upon  the  soil, 
though  Included  under  the  term  rent,  are  substantially 
and  in  fact  profits,  and  depend  wholly  on  the  circum- 
stances by  which  they  are  governed.  Hent  realty,  there- 
fore, consist*  of  that  portion  of  the  gross  sum  paid  fir 
land,  that  is,  paid  fur  the  use  of  the  natural  and  inhe- 
rent power t  of  the  soil,  or  that  wo 
it  to  be  in  a  Hale  qf 
•nt  upon  it.  The 
this  portion  of 

  *MLS 

ifih.^rn,.0"""''*"" 

Origin  of  Rent.  —  On  the  first  settling  of  any 
abounding  in  large  tracts  of  unappropriated  land. 
In  the  sense  now  explained.  Is  unknown ;  and  for  this 
obvious  reason,  that  no  person  will  pay  rent  for  what 
mar  be  procured  in  unlimited  quantities  for  nothing.  In 
such  countries,  rent  only  begins  to  appear  when  the  best 
of  the  unappropriated  lands  have  become  private  pro- 
perty, and  been  occupied.  Suppose,  however,  this  comes 
to  be  the  case ;  and  that  the  population  has  increased, 
so  that  the  demand  for  raw  produce  can  no  longer  be 
supplied  by  the  culture  of  the  best  lands :  under  these 
circumstances,  it  is  plain  either  that  population  must 
become  stationary,  or  that  the  price  of  raw  produce 
must  rise  so  as  to  enable  inferior  lands  to  be  cultivated. 
No  advance  short  of  this  will  procure  another  bushel  of 
corn  ;  and  competition  will  not,  as  will  be  immediately 
seen,  allow  prices  to  rise  permanently  above  this  level. 
Under  the  circumstances  supposed,  the  inhabitants  hare 
but  one  alternative.  If  they  pay  a  price  sufficient  to 
cover  the  expense  of  cultivating  secondary  lands,  they 
will  obtain  additional  supplies  ;  if  they  do  not,  they 
must  be  without  them. 

Suppose,  now,  that  the  price  rises  so  as  to  pay  the  ex- 
pense of  raising  corn  on  soils  which,  in  return  for  the  same 
expenditure  that  would  produce  100  quarters  on  lands  of 
the  first  quality,  will  only  yield  DO  quarters  ;  it  is  plain 
it  will  then  be  indilfe 
rent  of  ten  quarters 
the  second  quality.  « 

without  paying  any  rent.  If  the  population  went  on  in- 
creasing, lands  which  would  yield  only  80.  70.  60,  SO.  &c. 
quarters  In  return  for  the  same  expenditure  that  had 
raised  100  quarters  on  the  best  lands,  might  be  succes- 
sively brought  under  cultivation.  And  when  recourse 
has  been  had  to  these  inferior  lands,  the  corn  rent  of 
those  that  are  superior  would  plainly  be  equal  to  the  dif- 
ference between  the  quantity  of  produce  obtained  from 
them  and  the  quantity  obtained  from  the  worst  quality 
under  tillage.  Suppose,  for  example,  that  the  worst 
quality  cultivated  yields  GO  quarters,  then  the  rent  of  the 
first  quality  will  be  4(>  quarters,  or  1C0  —  60 ;  the  rent  of 
the  second  quality  will,  in  like  manner,  be  equal  to  the 
difference  between  90  and  60,  or  30  quarters ;  the  rent  of 
the  third  quality  will  be  equal  to  HO  —  GO,  or  *i0  quarters, 
and  so  on ;  the  produce  raised  on  the  land  last  culti- 
vated, or  by  means  of  the  capital  last  applied  to  the  soil, 
being  all  the  while  sold  at  its  necessary  price,  or  at  that 
price  which  Is  sufficient  merely  to  cover  the  cost  of  its 
production,  including  therein  the  ordinary  rate  of  profit 
on  the  capital  of  the  cultivators.  If  the  price  were  above 
this  level,  agriculture  would  be  a  peculiarly  profitable 
business,  and  tillage  would  be  immediately  extended  : 
if,  on  the  other  hand,  the  price  fell  below  this  level,  * 
capital  would  be  withdraw n  from  the  soil,  and  the  poorer 
lands  thrown  out  of  cultivation.  Under  such  circum- 
stances, it  Is  clear  that  rent  could  not  enter  into  tho 
price  of  that  portion  of  the  necessary  supply  of  produce 
raised  by  means  of  the  capital  last  applied  to  the  soil. 
Its  price  is  exclusively  made  up  of  wages  and  profits. 
The  proprietors  of  the  superior  lands  obtain  rent ;  but 
this  is  the  necessary  result  of  their  greater  fertility.  The 
demand  cannot  be  supplied  without  cultivating  inferior 
soils,  the  produce  of  which  must  necessarily  sell  for 
such  a  price  as  will  afford  the  ordinary  rate  of  profit  to 
their  cultivators.  This  price  will,  however,  yield  a  sur- 
plus over  and  above  the  ordinary  rate  of  profit  to  the 
cultivators  of  the  more  fertile  lands  ;  and  It  is  this  iur- 


Ifereut  to  a  farmer  whether  he  pay  a 
•s  for  the  first  quality  of  land,  or  farm 
,  w  hich  is  unappropriated  and  open, 
r  rent.    If  the  population  went  on  iu- 


In  so  lar,  therefore,  as  ret 
the  soil,  and  not  for  the  capital  laid  out  on  improvements. 
It  results  entirely  from  the  necessity  of  resorting,  as  po- 
pulation increases,  to  soils  of  a  decreasing  degree  of  fer- 
tility, or  of  applying  capital  to  the  old  land  with  a  less 
return.  It  varies  inversely  as  the  produce  obtained  by 
means  of  the  capital  and  labour  employed  in  cultivation ; 
increasing  when  the  profits  of  agricultural  labour  di- 
minish, and  diminishing  when  they  increase.  Profits 
arc  at  their  maximum  in  countries  like  Australia,  In- 
lud  Illinois ;  and  generally  in  all  situations  in 
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which  no  rent  Is  paid,  ami  the  best  of  the  Rood  land* 
only  are  cultivated  ;  but  it  cannot  be  said  that  rent*  have 
attained  their  maximum  to  long  at  capital  yield*  any 
turplu*  in  the  shape  of  profit. 

A  quarter  or  wheat  may  be  raised  in  Kent  or  Essex,  or 
In  the  Carse  of  Gowrie,  for  a  fourth  or  a  fifth  part,  per- 
haps, of  the  expense  necessary  to  raise  it  on  the  worst 
soils  In  cultivation  In  the  less  fertile  parU  of  the  country. 
The  same  article  cannot,  however,  have  two  or  more 
prices  at  the  same  time  and  in  the  same  market.  And  it 
is  plain  that  if  the  price  be  not  such  as  will  Indemnify  the 
producers  of  the  wheat  raised  on  the  worst  soil*,  they  will 
cease  bringing  it  to  market,  and  the  required  supplies  will 
no  longer  be  obtained  ;  while,  if  the  price  exceed  this  sum, 
fresh  capital  will  be  apptied  to  its  production,  and  com- 
petition will  soon  sink  prices  to  their  natural  level  —  that 
Is,  to  such  a  sum  as  will  afford  the  common  and  ordinary 
rate  of  proAt  to  the  raisers  of  that  portion  of  the  required 
supply  which  is  produced  under  the  most  unfavourable 
circumstances,  or  at  the  greatest  expense.  The  cost  of 
producing  this  |>ortion  govern*  the  price  of  the  whole  crop. 
It  is  plainly,  therefore,  the  same  thing  to  the  consumers 
whether.  In  an  advanced  stave  of  society,  the  excess  of 
return  over  the  co«t  of  production  on  superior  land* 
belong  to  a  non-resident  landlord  or  an  occupier.  It 
must  belong  to  the  one  or  the  other.  Corn  is  not  high 
became  rent  is  paid,  but  rent  is  paid  l»ec;msecom  I*  high  ; 
because  the  demand  is  such,  that  It  cannot  be  supplied 
without  cultivating  soils  of  a  diminished  degree  or  fer- 
tility as  compared  with  the  best.  Suppose  there  is  in 
any  country  an  effectual  demand  for  ten  millions  of 
quarters  of  corn  ,  that  nine  millions  may  be  raised  upon 
lands  that  yield  a  high  rent ;  but  that  it  is  nece.»ary  to 
raUe  the  other  million  on  inferior  lands,  which  vield 
nothing  but  the  common  and  average  rate  of  profit  to 
their  cultivators.  Under  these  circumstance*,  it  is  clear 
that  the  relinquishing  of  the  rents  payable  by  the  culti- 
vators of  the  mperlor  lands  would  be  no  boon  to  the  cul- 
tivators of  those  that  are  Inferior.  It  would  not  lessen 
their  expenses ;  that  Is.  it  would  not  lessen  the  capital 
and  labour  employed  by  them  in  the  production  of  that 
portion  of  the  required  supply  raised  on  their  lands  ;  and 
unless  it  did  this,  it  is  obviously  impossible,  supposing 
the  demand  not  to  decline,  that  it  could  lower  prices. 
Although,  therefore,  landlords  were  to  give  up  the  whole 
of  the  rents,  their  doing  so  would  have  no  influence  over 
prices.  Such  an  act  would  turn  farmer*  into  landlords, 
and  landlords  into  beggars  ;  but  there  Its  effect  would 
stop.  But  the  case  is  entirely  different  when  the  cost  of 
production  varies.  If  It  diminish,  the  competition  of  the 
producer*  will  infallibly  sink  prices  In  the  same  propor. 
tlon.  If  it  increase,  no  supplies  will  be  brought  to 
market,  unless  the  price  rise  to  a  corresponding  level.  In 
no  ewe,  therefore,  whether  the  demand  be  great  or  small, 
whether  it  be  for  one  thousand  or  one  million  quarters, 
can  the  price  of  raw  produce  ever  p 
fall  IksIow  the  sum  necessary  to  pay 
that  portion  of  the  required  supply 
worst  land,  or  by  mean*  of  the  last  capital  laid  out  on  the 


It  has  been  objected  to  this  theory,  that  though  it  maj 
universally'' appropriated,  and  where,  it  Is  alleged.  I 


apply  in  unappropriated  countries  like  New  Holland,  ft 
will  not  apply  in  countries  like  England,  where  land  is 


worst  qualities  always  yield  some  small  rent  to  the  pro- 
prietor. 

It  maybe  observed  of  this  objection,  that  even  If  It  were 
well  founded  it  would  not  practically  affect  the  conclu- 
sions previously  established.  There  are  in  England  and 
Scotland  vast  tracts  of  land  which  do  not  let  for  6rf.  an 
acre  ;  but  to  cultivate  them  would  require  an  outlay  of 
many  thoos.uul*  of  pounds,  and  the  rent  would  conse- 
quently bear  so  small  a  proportion  to  the  expenses  of 
production  as  to  become  altogether  evanescent  and  Inap- 
preciable. 

There  can  be  no  doubt,  however,  that  there  It  in  this, 
and  most  other  extensive  countries,  a  great  deal  of  land 
which  yields  no  rent.  In  the  United  States  and  Russia, 
tuch  It  unquestionably  the  case  ;  and  yet  no  one  pre- 
sume* the  to  say,  that  laws  which  govern  rent  in  them  are 
different  from  those  which  govern  it  In  England  and 
France.  The  poorest  lands  are  always  let  in  Immense 
tracts.  If  it  were  attempted  to  let  particular  portion*  of 
these  tracts  separately,  no  one  would  offer  for  them  ;  but 
they  appear  to  yield  rent,  because,  though  they  really 
fetch  nothing,  the  more  fertile  spot*  with  which  they  are 
Intermixed  may,  In  most  cases,  be  let  for  a  larger  or 
smaller  rent.  But  though  every  rood  of  land  in  Britain 
paid  a  high  rent,  it  might  still  be  truly  affirmed  that 
rent  did  not  enter  Into  the  price  of  raw  produce. 


such 

The  rent  of  a  country  consists  of  the 
value  of  the  difference,  between  the 


or  the 


through  the  agency  of  the  capital  first  applied  to  the  land 
and  that  which  is  fast  applied  to  It.  It  would,  a*  already 
seen,  be  exactly  the  same  thing  to  a  cultivator,  whether 
he  paid  a  rent  of  ten  quarters  to  a  landlord  for  land  yield- 
ing, with  a  certain  outlay,  100  quartctt  of  corn,  or  cm. 


ployed  the  tame  capital  in  cultivating  inferior  land  yieldin* 
only  90  quarters  for  which  he  paid  no  rent.  Were  it  pos- 
sible always  to  go  on  obtaining  equal  returns  I 
equal  additional  capital  applied  to  the  superior 
person.  It  it  obvious,  would  ever  retort  to  those  of 
ferior  fertility  j 
largest  popul 

extent  of  land.  But,  such  Is  not  the 
food  It  obtained  ;  and  the  fact,  that  in  I 
ciety  new  and  lett  fertile  land  is  invariably 1 
cultivation. demonstrates  that  additional  capital  and  labour 
cannot  be  Indefinitely  applied  with  the  same  advantage  to 
the  old  tand.  The  state  of  a  country  may  be  tuch,  the 
demand  for  agricultural  produce  may  be  so  great,  iba: 
every  quality  of  land  yields  rent ;  but  it  it  the  aasne  thin  r. 
In  respect  of  this  theory,  If  there  be  any  capita)  errplovcd 
on  land  which  yields  only  the  ordinary  rate  of  pc-fi'. 
whether  it  lie  employed  on  old  or  new  lancl.  And  that  tbsr* 
it  every  where  a  very  large  amount  of  capital  employed 
In  such  a  manner,  is  a  fact  of  which  there  cannot  be  acj 
doubt  whatever.  The  owner*  and  occupiers  of  land  wt 
influenced  by  the  same  principle*  in  the  employment  <  t 
their  capital  and  labour  that  influence  other  men.  Like 
them,  they  endeavour,  in  prosecuting  their  own  interest, 
so  to  adjust  the  capital  they  employ  that  the  last  quan- 
tity laid  out  may  yield  the  common  and  ordinary  rate 
of  profit,  neither  more  uor  lett.  Suppoae,  for  exarap>, 
that  a  landlord  occupies  a  farm  which  he  might  let  for 
2007.  a  year,  producing,  with  a  certain  outlay  of  < 
a00  quarters  of  wheat.  If  the  farm  be  i 
requisite  skill  ami  atti 
rage,  tell  for  so  much  money  as  is  enuival< 
the  expense  of  labour,  and  the  profit  on  the  i 

K loved.  Suppose,  now,  that  the  landlord  finds  that  by 
lying  out  additional  capital  on  the  farm  it  may  be  suwir 
to' yield  10,  SO.  50,  or  100  quarters  more,  he  will  make  the 
outlay,  provided  the  additional  produce  yield  the  ordi- 
nary rate  of  profit.  He  will  not  watt,  before  commencing 
the  Improvement,  until  prices  rite  to  a  still  higher  ele- 
vation. It  will  be  qutte  enough  to  induce  him  imme- 
diately to  set  about  it,  that  they  are  tuch  as  afford  a  fan- 
prospect  of  realizing  the  usual  return  on  the  capital  to 
be  expended.  He  will,  in  fact,  act  exactly  at  the  mer- 
chant or  manufacturer  acts  who  tends  another  ship  to 
sea,  or  builds  another  cotton  mill,  whenever  he  supposes 
that  the  capital  so  embarked  will  yield  customary  p-oflt* 
And  supposing  that  the  farm  is  let  to  a  tenant,  he,  it  is 
obvious,  will  do  the  very  tame  thing  at  the  proprietor,  if 
he  obtain  to  much  more  profit  at  will,  over  and  above  thr 
utual  return,  suffice  to  replace  the  capital  itself  previous!* 
to  the  termination  of  his  lease.  Whether  he  will  employ 
thlt  additional  capital  depends  entirely  on  the  circum- 
stance of  prices  being  such  as  will  repay  hit  expense*  and 
profits  ;  for  he  knows  he  will  have  nrt 'additional  rent  to 


pay.    Even  at  the  expiration  of  his  lease,  the  fart  of  in 
additional  capital  having  been  employed  would  not  < 
sion  any  rise  of  rent,  unless  in*o  far  a*  some  porti 
it,  by  being  permanently 
its  productive 


he  would  cease  to  employ  It. 
by  the  suppo»ition  he  get*  only  the  tame  profit  he  roitnt 
get  hy  employing  if  In  any  other  department  of  industry. 

If  we  reverse  the  preview*  tappoeitions,  and  suppose 
that  the  owner  of  a  farm  finds  that,  owing  to  a  fall  fa  the 
price  of  corn,  the  capital  employed  in  Its  cultivation  dor* 
not  yield  the  common  and  ordinary  rate  of  profit,  be  will 
then,  acting  on  the  tame  principle  that  led  him  In  tt< 
other  cttte  to  increase  the  capital  on  the  farm,  withdraw 
a  part,  or  it  may  lie  the  whole  of  tuch  capital :  and  sup- 
posing it  to  be  let.  the  rent  would  be  proportionally 
reduced  at  the  end  of  the  lease,  or  sooner. 

It  is  not  to  be  supposed  that  we  mean  to  affirm  that 
thete  results  follow  Immediately,  and  without  any  diffi- 
culty, on  a  rite  or  fall  of  price* ;  on  the  contrary .  they  take 
place  only  by  degrees  ;  and  are  often  productive,  on  the 
one  hand,  of  peculiar  advantages,  and,  on  the  other.  t«f 
peculiar  sacrifices.  But.  in  purely  theoretical  Inquiri.i. 
or  such  at  have  the  establishment  of  principles  for  their 
object,  tuch  accidental  circumstances  may  be  over- 
looked ;  and  It  may,  generally  speaking,  be  said  that  the 
last  portion  of  capital  laid  outvm  the  soil  yields  <*nly  thr 
common  and  average  rate  of  profit.  If.  on  the  one  hand. 
It  were  to  yield  more,  fresh  capital  would  be  drawn  to 
agriculture,  and  competition  would  sink  prices  to  tuch  s 
level  that  they  would  onlv  yield  thlt  rate  If.  on  the  < 
hand,  the  capital  last  applied  to  the  soil  i 
than  this  common  and  average  rate.lt ' 
until,  by  the  rise  of  price,  the 
capital  left  this  rate  to  its  owne 
that  whether  the  last  quality  of  land  taken  into  cultivation 
yield  rent  or  not.  the  last  capital  applied  to  the  land  yield* 
only  the  common  and  average  rate  of  profit ;  and.  ron- 
sequently,  the  price  of  the  produce  which  it  yields.  «r»d 
which  determines  the  price  of  all  the  rest,  is  totally  un- 
aflW  ted  by  rent. 
It  it  farther  said  by 


Digitized  by  Google 


KENT. 


theory,  that  it  represents  the  cultivation  of  bad  land  at 
the  cause  of  rent ;  whereat  it  is>  they  affirm,  the  growing 
demand  of  the  population  for  food  that  is  its  cause,  it 
bring  the  rite  of  price  consequent  upon  thit  increased  de- 
mand that  uccations  the  cultivation  of  bad  landt,  and  the 
payment  of  a  rent  for  those  that  are  superior.  This,  how- 
ever,  is  at  best  mere  verbal  trifling.  The  demand  of  the 
population  for  corn  elevates  its  price  to  tuch  a  height  at 
It  necessary  to  obtain  the  required  supply,  and  may, 
therefore,  be  truly  said  to  be  the  cause  of  its  being  pro- 
;  but  rent  originates  in  the  peculiar  circumstances 
*  which  supplies  of  corn  are  produced.  Were  it  not 
it  is  most  frequently  necessary,  in  obtaining  increased 
supplies  of  corn,  to  resort  to  soils  of  different  degrees  of 
fertility,  or  to  apply  capital,  with  a  less  return,  to  the  old 
land,  rent  would  be  altogether  ur 


unknown ;  nor,  though 
the  demand  for  corn  were  increased  in  a  tenfold  pro- 
,  would  prices  be  permanently  elevated.    It  docs. 


to  be  logically,  as  well  as  substantially 


fertility  of  the  soil 
of  rent,  and  that  Its  amount  is  de 
to  which  bad  land  is  cultivated  or 


by  the 
good  land  forced 

This  analysis  of  the  nature  and  causes  of  rent  discovers 
an  Important  distinction  between  agricultural,  and  com- 
mercial, and  manufacturing  industry.  In  manufactures, 
the  worst  machinery  is  first  set  in  motion,  and  every  day 
its  powers  are  Improved  by  new  inventions,  and  it  Is  ren- 
dered capable  of  yielding  a  greater  amount  of  produce 
with  the  same  expense  ;  and  as  no  limits  can  be  assigned 
to  the  quantity  of  improved  machinery  that  may  be  in- 
troduced, as  a  million  of  steam  engines  may  be  con- 
structed for  the  same,  or  rather  for  a  less  proportional 
expense  than  is  required  for  the  construction  of  one, 
competition  never  fails  to  reduce  the  price  of  manufac- 
tured commodities  to  the  sum  for  which  they  may  bf 
purchased,  according  to  the  least  expensive  method  of 
production. 

In  agriculture,  on  the  contrary,  the  best  machines,  or 
best  soils,  are  brought  first  into  use  ;  and  recourse  Is  af- 
terwards had  to  Inferior  soils,  or  those  requiring  a  greater 
expenditure  to  make  them  yield  the  same  supplies.  It 
it  true  that  improvements  in  the  construction  of  farming 
the  discovery  of  more  efficient  manure*, 
xluction  of  more  prolific  crops  and  improved 
>  of  management,  increase  in  a  nigh  degree  the 
,  and  proportionally  reduce  the 


,  but  a  fall  of  price,  though  per- 
in  manufactures,  is  only  temporary  in  agricul- 
When  the  price  of  corn  Is  reduced,  all  classes 
obuin  greater  quantities  than  before  in  exchange  for 
their  products,  or  their  labour  ;  hence  the  rate  of  pro- 
fit, and  consequently  the  accumulation  of  capital,  are 
both  Increased  ;  and  this  increase,  by  causing  a  greater 
demand  for  labour  and  higher  wages,  leads,  in  the  end, 
to  an  Increase  of  population,  and  a  further  demand 
for  raw  produce  and  an  extended  cultivation.  Agri- 
cultural improvements  obviate,  sometimes  for  a  length- 
ened period,  the  necessity  of  having  recourse  to  infe- 
rior soils ;  still,  however,  this  effect  cannot  be  perma- 
nent. The  stimulus  which  they  at  the  tame  time  give 
to  population,  and  the  natural  tendency  of  mankind  to 
increase  up  to  the  means  of  subsistence,  Is  sure,  in  the 
long  run.  to  raise  prices,  and,  by  forcing  recourse  to poor 
landi,  rents  also. 

In  illustrating  this  important  distinction  between  agri- 
culture and  manufacturing  industry,  Mr.  Malthut  has 
set  the  theory  of  rent  In  a  ttriking  point  of  view.  **  The 
earth,"  he  observes,  "  has  been  sometimes  compared  to 
s  vast  machine,  presented  by  nature  to  man  for  the  pro- 
duction of  food  and  raw  materials  ;  but  to  make  the  re- 
semblance more  lust,  as  far  as  they  admit  of  comparison. 
*e  should  consider  the  soil  as  a  present  to  man  of  a  great 
number  of  machines,  all  susceptible  of  continued  im- 
provement by  the  application  of  capital  to  them,  but  yet 
of  verjr  different  original  qualities  and  powers. 


great  inequality  in  the  powers  of  the 
employed  in  procuring  raw  produce,  forms  one  of  the 
narkahle  features  which  distinguishes  the  ma- 
of  the  land  from  the  machinery  employed  in 


"  When  a  machine  in  manufactures  is  invented  which 
will  produce  more  finished  work  with  less  labour  and 
capital  than  before,  If  there  be  no  patent,  or  as  soon  as 
the  patent  is  over,  a  sufficient  number  of  such  machines 
'nay  be  made  to  supply  the  whole  demand,  and  to  super- 
sede entirely  the  use  of  all  the  old  machinery.  The  na- 
tural consequence  is  that  the  price  is  reduced  to  the  price 
of  production  from  the  best  machinery ;  and  if  the  price 
were  to  be  depressed  lower,  the  whole  of  the  commodity 
would  be  withdrawn  from  the  market. 

"  The  machines  w  hich  produce  corn  and  raw  materials, 
on  the  contrary,  arc  the  gifts  of  nature,  not  the  workt  of 
man;  and  we  find  by  experience  that  these  gifts  have 
very  different  qualities  and  powers.  The  most  fertile 
lands  or  a  country,  those  which,  like  the  best  machinery 
>«  manufactures/yield  the 


least  labour  and  capital,  are  never  found  sufficient  to 
supply  the  effective  demand  of  an  increasing  population. 
The  price  of  raw  produce,  therefore,  naturally  rises  till 
it  becomes  sufficiently  high  to  pay  the  cost  of  raising  it 
with  inferior  machines  and  by  a  more  expensive  process  ; 
and,  as  there  cannot  be  two  prices  for  corn  of  the  same 
quality,  all  the  other  machines,  the  working  of  which  re- 
quires less  capital  compared  with  the  produce,  must  yield 
rent*  in  proportion  to  their  goodness. 

"  Kvery  extensive  country  may  thus  be  considered  as 
possessing  a  gradation  of  machines  for  the  production 
of  corn  and  raw  materials,  including  in  this  gradation  not 
only  all  the  various  qualities  of  poor  land,  of  which  a  very 
large  territory  has  generally  an  abundance,  but  the  in- 
ferior machinery  which  may  he  said  to  be  employed  w  hen 
good  land  is  further  and  further  forced  for  additional 
produce.  As  the  price  of  raw  produce  continues  to  rise, 
these  inferior  machines  arc  successively  called  into  ac- 
tion ;  and  as  the  price  of  raw  produce  continues  to  fall, 
tbey  are  successively  thrown  out  of  action.  The  illus- 
tration here  used  serves  to  show  at  once  the  necessity  of 
the  actual  price  of  corn  to  the  actual  produce,  and  the 
different  effect  which  would  attend  a  great  reduction  in 
the  price  of  any  particular  manufacture  and  a  great  re- 
duction in  the  price  of  raw  produce."  (Inquiry  into  the 
Sature  and  Progress  of  Rent,  p.  37.) 

It  appears,  therefore,  that  in  the  earlier  stages  of  so- 
ciety, and  when  only  the  best  lands  are  cultivated,  rent 
is  unknown.  The  landlords,  as  such,  do  not  begin  to 
share  in  the  produceof  the  toil  until  it  becomes  necessary 
to  cultivate  lands  of  an  inferior  degree  of  fertility,  or  to 
apply  capital  to  the  superior  lands  with  a  diminished  re- 
turn. Whenever  this  is  the  case,  rent  begins  to  be  paid  ; 
and  it  continues  to  increase  according  as  cultivation  is 
extended  over  poorer  soils,  and  diminishes  according  as 
these  poorer  toils  are  thrown  out  of  cultivation.  Kent, 
therefore,  dependt  exclusively  on  the  extentlon"  of  tillage. 
It  it  high  where  tillage  it  widely  extended  over  inferior 
lands,  and  low  where  it  is  confined  to  the  superior  de- 
scriptions only.  But  in  no  case  does  rent  enter  into  price ; 
for  the  produce  raited  on  the  poorest  land*  of  a  country, 
or  by  means  of  the  capital  last  applied  to  the  culture  of 
the  soil, determines  the  price  of  the  entire  crop;  and 
this  produce  yields  only  the  common  and  average  rate  of 
profit. 

Influence  of  Situation  on  Rent.— Id  the  previous  state- 
menu  we  have,  to  simplify  the  consideration  of  the 
question,  omitted  to  notice  the  influence  of  situation  on 
rent.  It  is  plain,  however,  that  this  is  a  very  important 
element  in  determining  its  amount ;  and  that  difference 
of  situation  has  precisely  the  same  sort  of  influence  over 
rent  as  differences  of  fertility.  Thus,  suppose  two  farm- 
ers employ  equal  quantities  of  capital,  as  5000  quarters 
each,  iu  the  cultivation  of  farms  of  the  same  goodness.  — 
the  one  situated  in  the  immediate  vicinity  of  London, 
and  the  other  in  Yorkshire ;  and  suppose,  farther,  that 
London  is  the  market  to  which  the  produce  of  both 
farms  in  sent,  and  that  the  cost  of  conveying  corn  from 
Yorkshire  to  London  is  .V».  a  quarter  .  under  these  cir- 
cumstances. If  the  gross  produce  of  each  farm  were  1000 
quarters,  of  which  the  landlord  received  one  fifth  part, 
or  irOO  quarters,  as  rent,  the  farm  near  London  would 
fetch  5u7.  a  year  more  than  the  farm  in  Yorkshire.  For, 
as  the  eorn  raised  in  the  districts  adjacent  to  London  is 
not  adequate  for  Its  supply,  Itt  price  In  the  city  mutt 
suffice  to  pay  thote  who  bring  any  portion  of  the  ne- 
cessary supplies  from  the  greatest  distance,  as  well  for 
the  expenses  of  carriage  as  for  those  of  production  ;  and 
the  farmer  in  the  immediate  vicinity,  w  ho  gets  this  in- 
creased price  for  his  produce,  will  have  to  pay  a  pro- 
portional increase  of  rent,  in  the  same  way  that  the  oc- 
cupieruf  good  land  has  to  pay  an  increased  rent ;  when 
inferior  lands  are  taken  into  cultivation. 

It  would,  on  many  account*,  be  desirable  readily  to 
distinguish  between  that  portion  of  the  gross  rental  of  a 
country  which  Is  to  bo 


a*  rent,  properly  so 
called.'or  at  the  remuneration  paid  to  the  landlords  for 
the  use  of  the  natural  powers  of  the  soil,  and  that  |>ortion 
which  is  the  return  to  or  the  interest  upon  the  capital 


drains, 

improvements.  But  how  desirable  soever,  it  is 
by  all  practical  men  that  It  is  quite  impottible  to 
such  a  distinction  with  any  thing  approaching  to  accu- 
racy. No  two  of  the  most  expert  agriculturists,  sup* 
poting  them  to  be  desired  to  resolve  the  gross  rental  of 
a  single  improved  farm  into  Its  constituent  parts,  would 
arrive  at  the  same  result.  Improvements  become  so 
much  blended  with  the  natural  powers  of  the  soil,  that 
the  influence  of  the  one  cannot  be  separated  from  that  of 
the  other ;  and  it  is  merely  the  joint  value  of  the  two 
that  can  be  estimated.  No  doubt  can,  however,  be  en- 
tertained by  any  one  who  reflects  for  a  moment  on  the 
vast  sums,  the  many  hundreds,  or  rather  thousands  of 
millions,  that  have  been  laid  out  upon  the  soil  of  Great 
Britaiii,  that  the  payment  made  to  the  landlords  for  the 
its  D^turnl  powers  i»  iucontiderable.  compared 
made  to  them  on^  account  of  improvements . 
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the  inequality  and  mischievous  operation  of 
taxes  on  rent.  Two  landlord*  receive  equal  rents  from 
tlieir  estates  ;  but  the  rent  of  one  ii  principally  a  come, 
quenee  of  natural  vtii.m,  while  that  of  the  other  is 
derived  principally  from  outlay*  of  capital.  What,  then, 
could  be  more  unfair  than  to  subject  them  both  to  the 
same  equal  tax  V  And  yet  the  amount  of  their  rents  is 
the  only  criterion  to  which  recourse  could  be  had  in 
fixing  the  amount  of  the  tax  ;  for  all  the  tax  collectors 
in  the  world  could  not  separate  between  what  was  really 
rent,  in  the  scientific  sense  of  the  term,  and  what  was 
interest  on  capital.  Such  a  tax  would  oppose  the  most 
effectual  obstacle  to  improvements.  Instead  of  carrying 
capital  from  other  employments  to  the  land,  it  would 
henceforth  be  carried  from  the  land  to  them.  The  object 
would  not  then  be  to  have  an  estate  look  well,  but  to 
have  it  look  111 ;  and  it  may  be  said  of  estates  as  of  In- 
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and  carries  the 


and  that  are  now  produced  by  the  contribution 
in  France,  and  the  fluctuating  land  taxes  Imj 
other  countries,  abundantly  confirm  the  truth 


The  effects  that  were  formerly  produced  by  the  faille. 

\  fancier e 
>*ed  in 
of  this 

Their  Influence  has  been  most  disastrous. 
The  theory  of  rent  explained  in  this  article  was  first 
promulgated  and  satisfactorily  established  in  a  tract  on 
the  corn  law*,  published  at  Edinburgh  In  1777,  by  Dr. 
James  Anderson,  a  native  of  tlermandston  in  Mid 
Lothian,  editor  of  the  Bee  and  other  publications. 
But  notwithstanding  the  clear  and  able  manner  in  which 
he  explained  the  theory,  and  its  ingenuity  and  import- 
ance, his  elucidations  no  not  appear  to  have  attracted  the 
least  attention;  and  seem,  indeed,  to  have  been  completely 
forgotten.  So  much  so  was  this  the  case,  that  when,  in 
1RI.1.  Mr.  Malthus  and  Sir  Edward  West  published  tracts 
explaining  the  nature  and  origin  of  rent,  they  were  uni- 
versally believed  to  be  the  authors  of  the  theory. 
Although,  however,  there  is,  we  believe,  no  doubt  as  to 
their  originality,  still  they  were  merely  the  expositors 
of  a  theory  that  had  been  clearly  and  ably  explained 
above  forty  years  previously  to  the  publication  of  their 
tracts. 

Rent.  In  I.aw,  Is  defined  "  a  certain  profit  issuing 
yearly  out  of  lands  and  tenements  corporeal,"  not  neces- 
sarily, although  by  English  usage  generally,  consisting 
In  money.  There  are  at  common  law  threw  kinds  of 
rents  :  I.  Rent-service  ;  having  some  incident  of  feud*! 
service  connected  with  It.  for  which  the  landlord  might 
dUtraiu  of  common  right.  2.  Bent-charge,  where  the 
owner  of  the  rent  had  no  future  interest  or  reversion 
expectant  on  the  land  ;  as  where  one  having  parted  with 
his  land  reserved  a  rent,  with  a  clause  of  distress  in  the 
deed,  by  which  the  land  was  charged  with  the  payment 
of  the  rent.  3.  Rent-seek,  reditu*  siccus,  which  was  rent 
reserved  by  deed  without  a  clause  of  distress.  Rut  the 
common  remedy  of  distress  was  extended  to  all  these 
divisions  of  rent  by  4  G.  2.  c.  3*.  {See  Dismiss.)  The 
ordinary  remedy' by  action  I*  in  debt,  for  the* breach  of  the 
express  contract ;  or  covenant  may  be  brought  for  the 
breach  of  a  covenant  to  pay  rent.  And  these  actions  may 
be  brought  at  any  time  within  twenty  years  after  the 
cause  of  action  shall  have  accrued.  A  "  fec-farm-rent  " 
Is  a  rent  Issuing  out  of  an  estate  in  fee.  The  common 
term  "  rack-rent "  has  no  particular  legal  acceptation, 
and  merely  means  a  rent  at  or  near  the  full  value  of  the 
premises  demised. 

REPK'AT.  In  Music,  a  character  .^:  denoting  the 
repetition  of  the  part  which  it  bounds.  It  is  sometimes 
expressed  by  dots  against  the  bar,  and  sometimes  by  the 
words  Da  Capo. 

REPEATING  CIRCLE.  In  order  to  diminish  the 
effect  of  errors  of  graduation,  and  to  obtain  very  accurate 
measurements  by  means  of  comparatively  small,  and 
therefore  portable  instruments,  a  method  of  observing 
was  invented,  or  rather  brought  into  use.  by  Borda,  which 
is  now  extensively  employed,  especially  in  geodetical  ope- 
rations. The  method,  which  consists  in  moving  the 
telescope  successively  over  portions  of  the 
limb  corresponding  to  the  angle  to  be 
reading  only  the  multiple  arc.  may  be 
applied  to  circular  instruments  dect 
purposes:  as,  for  example,  to  ai 
measurement  of  the  zenith  distances  cf 
trial  objects,  or  the  distance  of  two  trigonometric! 
stations  in  which  case  it  is  simply  called  a  repeat, ng 
circle;  to  a  reflecting  circle  used  for  observations  at  sea. 

the.alolite,  when  it  becomes  a  repeating  tkeixtotite. 

ror  the  purpose  of  giving  an  idea  of  the  principle  of 
this  method  we  borrow  the  following  illustration  from 
Sir  J.  Herschel:  —  *  Let  P  Q  be  two  objects,  which  we 
may  suppose  fixed  for  purposes  of  mere  explanation ;  and 
let  K  L  be  a  telescope  moveable  on  O,  the  common  axis 
a  mi  C  .     ? '  A,  M  I'  *.nd  A  B  C«  of  wh,ch  the  former, 


.  to  the  Utter 
with  It-  An  arm. 
O  a  A,  carries  the  index  or  vernier, 
which  reads  off  the  graduated  Inii  - 
of  the  fixed  circle.  This  arm  is 
provided  with  two  clamps,  by 
which  it  can  be  temporarily  con- 
nected with  either  circle,  and  de- 
tached at  pleasure.  Suppose  now  _ 
the  telescope  directed  to  P.  Clara}' 
the  Index  O  A  to  the  inner  circle, 
and  unclamp  it  from  the  outer,  and 
read  off;  then  carry  the  teiescot* 
round  to  the  other  object  Q.  Va 
so  doing  the  loner  circle,  and  the 
index  arm.  which  is  clamped  to  it,  will  also  be  carried 
round  over  an  arc  A  B  on  the  graduated  limb  of  the 
outer  equal  to  the  angle  POQ.  Now 
to  the  outer  circle,  and  unclamp 
The  difference  of  reading*  will  of  course  i 
POQ;  but  the  result  wiU  be  liable  to 
error,  that  of  graduation,  and  that  of 
of  which  It  Is  our  object  to  get  rid  of.  To  this  < 


the  telescope  back  to  P,  without 
circle  ;  then,  having  made  the  bi 
arm  to  b.  and  unclamp  it  from  B, 


.li_M.ll 

ill  no 


and 

the 


telescope  to  Q.  by  which  the  arm  will  now  be  carried 
with  it  to  C  ever  a  second  arc  B  C  equal  to  the  ftrulr 
POQ.  Now  again  read  off;  then  will  the  difference  be- 
tween this  reading  and  the  original  one  measure  ivu-r 
the  angle  POQ,  affected  with  both  errors  of  observation, 
but  only  with  the  same  error  of  graduation  as  before. 
Let  this  process  be  repeated  as  often  as  wo  please  (sap- 
pose  ten  times) ;  then  will  the  final  arc  ABCD  rcid 
off  on  the  circle  be  ten  times  the  required  angle.  aflVetrd 
by  the  joint  errors  of  all  the  ten  observations,  but  only 
by  the  same  constant  error  of  graduation,  which  de- 
pends on  the  Initial  and  Anal  readings  off  alone.  Nov 
the  errors  of  observation,  when  numerous,  tend  to  baUaot 
and  destroy  one  another :  so  that,  if  sufficiently  roaiti- 
plied,  their  influence  will  disappear  from  the  result. 
There  remains,  then,  only  the  constant  error  of  gradu- 
ation, which  comes  to  be  divided  in  the  final  result  by  the 
number  of  observations,  and  is  therefore  diminished  in  its 
influence  to  one  tenth  of  its  possible  amount,  or  to  less  if 
need  be."    {Astronomy,  Cab.  Cpc.,  p.  105.) 

When  the  repeating  circle  is  used  for  measuring  zenith 
distances,  it  is  constructed  so  as  to  be  capable  of  being 
turned  round  on  a  vertical  pivot,  the  direction  of  which 
passes  through  its  centre,  and  to  which  It*  pUne  is  pa- 
rallel, and  also  of  turning  in  its  own  plane  about  a  hori- 
zontal axis.  The  Instrument  being  placed  in  the  same 
vertical  plane  with  the  star,  the  telescope  is  directed  to 
the  star  and  the  bisection  made  ;  the  telescope,  which 
carries  the  verniers  with  it,  is  then  firmly  clamped  to  tie 
circle,  and  the  circle  turned  round  18CK  in  azimuth  about 
the  vertical  pivot.  If  the  circle  be  now  kept  fast,  the 
telescojK?  undamped  and  carried  round  till  the  star  U 
again  bisected,  it  is  plain  that  the  arc  of  the  limb  passed 
over  by  the  verniers  In  consequence  of  this  motion  of  Use 
telescope  will  be  double  the  zenith  distance  of  the  star. 
The  same  process  is  repeated  as  often  as  may  be  Lbouet.i 
nece«s:irj  For  the  puipo-c  n!  ^,  «k|i  t«,  .,1  n  .  a*  .ret...  • 
the  circle  is  usually  furnished  with  two  telescopes,  one  on 
the  face,  and  the  other  on  the  back  ;  and  so  placed  that 
the  optical  axes  of  both  are  exactly  in  the  pUne  of  the 
circle.  The  circles  used  by  Mechain  and  Iselambrr  ta 
the  operations  connected  with  the  measurement  of  the 
French  arc  uf  meridian,  were  about  4-tenths  of  a 
(nearly  16  inches)  in  diameter,  and  were 
equivalent  to  about  32  sexagesimal 
subdivided  into  tenths  by  the 

The  merit  of  first 
repetition  to 
Mayer  ;  lint  It 

brought  the  Instrument  into  general  use 

For  a  description  of  the  repeating  circle.  Its  adjust- 
ments and  the  method  or  using  it,  see  Blot,  Aatrotunmt 
Phystqne,  tome  i.  ;  Delamttrc.  AArunomie.  or  Base  Ve- 
trioue.  tome  I. ;  Puissant,  Trairt  de  ticom'este  ;  Roper  i 
Practice  o]  Savigaficn,  &c.  The  comparative  advant**.'' < 
and  defects  of  the  instrument  are  very  clearly  stated  ia  « 
paper  by  Troughtoo  in  the  first  volume  of  the  Metnon-: 
iff  the  Royal  Astronomical  Society. 

REPE'LLENTS.  Applications  to  the  surface  of  the 
body  which  appear  to  make  disorders  retre.it  inwards 

REl'K'LLING  POWER.   S<e  Rrfclsion. 

RE'PEKT  (Lat.  repo,  /  creep),  in  Zmdogr.  is  nsed 
in  the  same  sense  as  creeping,  and  is  applied  to  those 
animal*  which  move  with  the  body  close  to  the 
either  without  the  aid  of  legs,  or  by  means  ot 
four  pairs  of  short  legs. 

Rt'PETEND.  In  Arithmetic,  that  part  of  a 
decimal  which  recurs  continually  ad  infinitum'  It 
called  a  simple  repetend  when  there  is  but  one  figure,  a, 
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rr  more  figures  than  one  in  the  repenting  period,  as 
>-*#rji). .  .  .  ad  inf.  It  U  usual  to  mark  the  flrtt  and  last 
gurea  of  the  period  by  dots  placed  over  them  ;  thua  tbc 

enctcnds  above  mentioned  are  written  '3,  and  -OW. 

ItEPLE'VIN.  in  Law,  b  an  action  of  tort,  in  which 
he  plaintiff  seeks  the  recovery  of  good*  illegally  dls- 
ratned.  See  Action. 
KEPLICA'TION.  In  Law.  the  third  stage  in  the 
't  ading*  in  an  action,  being  the  plaintiff*!  answer  to  the 
efeiidant's  plea.  See  Plradino. 
KEPO'SE.  (Lat.  repono,  /  lie  down.)  In  the  Fine 
irts,  the  absence  of  that  agitation  which  is  Induced 
y  the  scattering  and  division  of  a  subject  into  too  many 
mconnected  parts,  in  which  case  a  work  is  said  to  want 
eposc.  Where  repose  is  wanting  from  this  cause,  "  the 
ye,"  says  Sir  Joshua  Reynolds,  "  is  perplexed  and 
itigued,  from  not  knowing  where  to  rest,  where  to  And 
he  principal  action,  or  which  is  the  principal  figure:  for 
.hi  re  all  are  making  equal  pretensions  to  notice,  all  are 
ii  danger  of  neglect." 

REPKESENTA'TIOW.  (Lat.  reprrseritatlo.)  In 
'olitics,  the  part  performed  by  a  deputy  chosen  by  a 
onstituent  body  to  support  its  interests  and  act  in 
ts  name  on  a  public  occasion.  Thus  a  plenipoten- 
iary  represents  the  sovereign  or  the  state  which  dcle- 
itt-A  him  at  a  foreign  court.  But  the  most  ordinary 
i.*c  of  the  word  is  to  express  the  principal  function  of 
he  delegate  of  a  constituency  in  a  legislative  assembly, 
lepresentation.  in  this  sense,  was  unknown  to  the  pofi- 
ical  systems  of  the  ancients,  and  seems  to  have  origl- 
lated  in  the  necessities  and  usages  of  feudal  times  :  the 
ord  not  being  able  to  levy  aid  from  his  vassals 
heir  consent,  it  became  customary  for  these  to 
wjwers  to  individuals  from  among  t) 
lis  summons  and  confer  with  him  respecting  the  aid  rc- 
|uired.  Hence,  in  our  own  country,  the  representation 
>f  county  freeholders  by  knights,  of  communities  by  their 
hrnwn  burgesses,  in  parliament.  The  most  complete 
urly  model  of  a  representative  feudal  assembly  is  to  be 
mind  in  the  parliament  of  the  Sicilies  under  the  Suabian 
>ings  ;  but  England  is  the  only  country  in  which  it  has 
xpanded  regularly  into  a  legislature. 
The  chief  question,  in  political  science,  regarding  the 
ystem  of  representation  is,  how  far  each  delegate  repre- 
sents the  opinions  of  the  local  body  which  sends  him, 
iad  is  bound  to  act  in  obedience  to  their  directions.  This 
*as  unquestionably  the  early  notion  of  representation, 
iiut  the  constitutional  principle  of  English  statesmen  has 
■een  in  general  very  different.  It  is,  that  each  member 
'•presents,  not  the  local  body,  but  the  entire  nation. 
Die  ties  which  bind  him  to  his  constituents  are  altogether 
inordinate  to  those  which  attach  to  him  in  a  general  cha- 
.vter.  lie  is  bound  to  sacrifice  not  only  the  wishes, 
nit  the  immediate  and  local  interests  of  the  body  which 
ends  him.  if  they  arc  in  opposition  to  the  general  good 
*f  the  country.  The  most  popular  and  best  known  ex- 
xxition  of  this  doctrine  is  perhaps  to  be  found  in  Burke's 
anions  speech  to  the  electors  of  Bristol.  It  follows  as  a 
orollary.  that  constituencies  act  unconstitutionally  In 
iemandlng  pledges  of  candidates  for  their  representa- 
as  to  the  part  which  they  are  to  take  on  particular 
this,  tike  other  rules  of  constitutional 
not  be 


onduct,  mast  not  be  pressed  too 
ies.  as  well  as  representatives,  are 
«>wers  for  the  general  good  of  the  nat 
«•  occasions,  although  rarely,  on  w 
re  best  used  by  taking  security  of 


jnd  to  use  their 
i ;  and  there  may 

>e  occasions,  although  rarely,  on  which  those  powers 
re  best  used  by  taking  security  of  the  representative 
hat  hit  conduct,  on  some  very  Important  and  critical 
[uestions,  will  be  in  accordance  with  what  they  deem  the 


) 

Keprrskxtatioh.  in  Painting  and  the  other  Arts,  the 
ransference  to  a  plane  of  a  solid  mass,  or  the  appearance 
*f  an  object  to  the  eye. 
REPRIE'VE.  (From  the  Fr.  reprendre.ro lake  back.) 
n  Law,  the  suspension  of  the  execution  of  sentence  on 
itdgmcnt  in  a  criminal  case  for  a  certain  time.  Re- 
ricve  at  the  will  of  the  judge  is  arbitrary  ;  aud  the  latter 
as  power  to  give  it  where  he  is  dissatisfied  with  the 
crdict,  in  order  to  give  time  to  apply  to  the  crown  for  a 
anion.  Reprieve  is  also  ex  necessitate  legit ;  as,  a 
'Oman  capitally  convicted  has  a  right  to  a  reprieve 
uring  pregnancy  ;  or  when  a  party  becomes  insane  he- 
's een  judgment  and  award  of  execution. 
REPRPSALS.  LETTERS  OF.  In  National  Law, 
w  capture  of  property  belonging  to  the  subjects  of  a 
>reign  power  In  satisfaction  of  losses  sustained  by  a 
itixen  of  the  capturing  state.  ( Sec  Letters  or  MaroVk.) 
risal  .ire 


■cttert  of  reprt 


grantable  by  th< 
here  the  subject  of  one  state  has  been  oppressed  or  in- 


law of  nations, 


ired  by  the  subjects  of  another,  aud  where  justice  has 
wo  refused  on  application  by  letters  of  request.  The 
u*ie  of  serving  out  letters  of  marque  and  reprisal  in 
me  of  truce  was  regulated  by  statutes  Hen. ».  C.7.,  but 
a*  been  long  disused  The  power  of  granting  letters  of 
wrque  and  reprisal  is  sometimes  given  by  proclamation 
f  the  king  in  council  to  the  lords  of  the  admiralty. 


»w  progression  of  those 


REPUBLIC. 

REPRPSRS.  In  Law,  deductions  or  payments  out  of 
the  value  of  land* ;  such  as  rent-charges,  or  annuities. 

RRPROBA'TION,  in  Theology.  Is  a  term  commonly 
applied  to  the  supralapsarian  tenet  of  the  consignment  of 
all  mankind  to  eternal  punishment,  with  the  exception 
of  those  whom  God  baa  arbitrarily  selected  for  eternal 
happiness.   See  Election,  Predestination. 

REPRODUCTION.  (Lat.  reproduco.  Ireproduee.) 
This  word.  In  Physiology,  is  sometimes  used  for  gene- 
ration; but  it  signifies  properly  the  power  which  a  fullr 
developed  organised  being  possesses  to  posh  forth  and 
form  anew  parts  of  the  body  which  have  been  cut  off. 
Vegetables  possess  this  faculty  in  an  eminent  degree, 
and  animals  nave  the  power  of  reproduction  in  proportion 
as  they  resemble  vegetables  In  the  simplicity  of  their 
organization  ;  thus  the  freshwater  polype  Hydra  viridis, 
when  divided  into  many  pieces,  reproduces  all  its  cha- 
racteristic organs  out  01  earh  piece.  Worms  and  other 
Annclkles  can  reproduce  many  segments  of  the  body. 
Snails  can  push  forth  new  horns,  and  reproduce  even  a 
great  part  of  the  head.  Lobsters  and  spiders  thus  gain 
new  claws  or  legs.  Newts  and  lixards  reproduce  their 
tails. 

REPTA'TION.  A  mode  of  progression  by  advancing 
successively  parts  of  the  trunk,  which  occupy  the  place  of 
the  anterior  parts  which  are  carried  forwards,  as  in 
serpents  :  also  applied  to  the 
animals  whose  extremities 
touches  the  ground. 

RE'PTILES,  Reptilia.  (lat.  repo.  /  creep.)  The 
name  of  a  class  of  cold-blooded  Vertebrate  animals,  in- 
cluding all  those  which  have  lungs,  aud  a  heart  composed 
of  two  auricles  and  one  ventricle.  Those  which  retain 
their  gills  during  the  whole  or  a  part  of  their 
are  termed  liatrackians  or  Amphibia  : 
Linnaeus  applied  to  the  win 
true  fishes.  (See  Aisthibians,  Chrlonianb,  Saurian*, 
Ophidians,  and  Batrachian*.)  Cuvler,  in  characterising 
the  class  of  reptiles  as  denned  bv  him.  well  observes,  that 
as  it  is  from  respiration  that  the  blood  derives  its  heat,  and 
the  muscular  fibre  its  susceptibility  of  nervous  irritation, 
the  blood  of  reptiles  is  cold,  and  the  muscular  energy  less 
than  that  of  quadrupeds,  and  much  less  than  that  of 
birds.  Thus  we  And  their  movements  usually  confined  to 
crawling  and  swimming;  for  though  at  certain  times 
several  of  them  jump  and  run  with  considerable  activity, 
their  habits  are  generally  lasy.  their  digestion  excessively 
•low,  and  their  sensations  obtuse.  In  cold  or  temperate 
climates,  almost  all  of  them  pass  the  winter  in  a  stale  of 
torpor.  Their  brain,  which  is  proportionally  very  small, 
is  not  so  essentially  requisite  to  the  exercise  of  their 
animal  and  vital  faculties  as  to  the  members  of  the  two 
first  classes :  their  sensations  seem  to  be  less  referred  to 
a  common  centre,  for  they  continue  to  live  and  to  exhibit 
voluntary  motions  long  after  losing  thcif  brain,  and 
even  after  the  loss  of  their  head.  A  communication** it h 
the  nervous  system  is  also  much  less  necessary  to  the 
contraction  of  their  fibres,  and  their  muscles  preserve 
their  irritability  after  being  severed  from  the  body  much 
longer  than  those  of  the  preceding  classes:  their  I  cart 
continues  to  pulsate  for  hours  after  Tt  has  been  torn  away, 
nor  does  its  loss  prevent  the  body  from  moving  for  a  fang 
time. 

The  sroallness  of  the  pulmonary  vessels  permits  reptiles 
to  suspend  the  process  of  respiration,  without  arresting 
the  course  of  the  blood  ;  thus  they  dive  with  more  facility, 
and  remain  longer  under  water  than  either  the  Mammalia 
or  birds. 

No  reptile  hatches  its  eggs.  The  young  Batrachian* 
on  quitting  the  egg  have  the  form  and  bronchia*  of 
fishes,  and  some  of  the  genera  preserve  these  organs 
even  after  the  development  of  their  lungs. 

The  quantity  of  respiration  in  reptiles  is  not  fixed,  like 
that  of  the  Mammalia  and  birds,  but  varies  with  the  pro- 
portion of  the  diameter  of  the  pulmonary  artery  compared 
to  that  of  the  aorta.  Thus  tortoises  and  lixards  respire 
more  than  frogs.  Ac. ;  and  hence  a  much  greater  differ- 
ence of  sensibility  and  energy  is  manifested  in  this  class 
than  can  exist  between  one  of  the  Mammalia  and  another, 
or  between  birds.   Sec  Erpetolout. 

REPU'BLIC.  (Lnt.respublica,  commonieealtk.)  That 
form  of  government  in  which  the  supreme  power  i* 
vested  in  the  people.  A  republic  may  be  either  an  aris- 
tocracy or  a  democracy:  the  supreme  power,  in  the 
former,  being  consigned  to  the  nobles  or  a  few  privileged 
individual*,  as  was  formerly  the  case  in  Venice  ami 
Genoa ;  while,  in  the  latter,  It  is  placed  In  the  hands  of 
rulers  chosen  by  and  from  the  whole  body  of  the  people, 
or  by  their  representatives  assembled  in  a  congress  or 
national  assembly.  The  free  towns  of  the  Continent, 
Hamburg,  Frankfort.  Lubeck,  and  Bremen,  are  in- 
stances of  this  latter  form  of  government :  but  the  most 
perfect  example  of  it  is  to  be  found  in  the  United  States, 
in  Texas,  and  in  some  of  the  South  American  confede- 
rations which  have  shaken  off  the  Spanish  yoke.  In 
Switxerland.  aristocracy  is  blended  with  democracy  in 
the  form  of  government. 
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REQUEST,  LETTERS  OF. 


RESISTANCE  OF  FLUIDS. 


REQUK'ST.  LETTERS  OF.  In 
an  instrument  by  which  the  regula 
waives or  remits  hi*  own  jurisdiction, u 


'siasMcal  Law, 


of  the  Statute  of  Citations,  23  H.  8.  c.  9. ;  in 
the  jurisdiction  of  the  appellate  court  attach 

REQUESTS,  COURT  OF.  I.  An  ancient  court  of 
equity,  Inferior  to  the  Court  of  Chancery,  of  which  the 
lord  privy  seal  was  chief  judge  ;  taken  away  by  16  &  17 
C.  I.  c.  10.  3.  The  Court  of  Conscience,  or  of  Requests, 
of  London,  for  the  recovery  of  small  debts,  was  erected 
in  the  9th  year  of  H.  8.,  with  jurisdiction  between  citizens 
and  freemen  in  cases  of  debt  or  damages  under  4Qj.,  ex- 
tended in  the  reign  of  G.  3.  to  5/.  The  local  courts  in- 
stituted in  many  parts  of  the  kingdom  for  the  recovery  of 
small  debts  by  summary  process  are  hence  called  popu- 
larly Court*  of  Requests.  Many  of  them  are  very  re- 
cently erected.  Or  in  process  of  erection,  under  local  acts. 
The  number  of  causes  tried  In  the  Southwark  Court  of 
Requests  in  1837,  under  40*.,  was  14,474  ;  above  that  sum, 
3333. 

RE'QUIEM.  (Lat.)  In  the  Roman  Catholic  Church, 
a  mass  performed  for  the  repose  of  the  souls  of  deceased 
persons.  It  is  so  called  from  the  prayer  commencing 
"  Requiem  cternam  dona  lis  Doralne."  The  term  is 
also  applied  to  grand  musical  compositions  performed  on 
solemn  occasions  in  honour  of  deceased  civil  or  ecclesi- 
astical dignitaries.  The  requiems  composed  by  Mozart, 
Jomelli.  and  Cherubini  are  well  known. 

RE'SCRIPTS.  (Lat.  rescribo,  /  write  back.)  In  the 
Civil  Law,  answers  of  popes  and  emperors  to  questions 
in  jurisprudence  propounded  to  them  officially.  TT 
of  the  Roman  emperors  constitute  one  of  the  m 
tive  sources  of  the  civil  law. 

RE'SCUE.  In  Law,  in  the  more  general  se 
cles  of  resistance  against  lawful  authority  t  as,  by  dell 
vering  one  arrested  out  of  the  hands  of  those  who  have 
legal  custody  of  him.  In  a  more  restricted  application, 
the  term  rescue  means  the  taking  away  and  setting  at 
liberty,  against  law,  any  distress  taken  for  rent,  or  services, 
or  damage  feasant. 

RES  EL)  A'  C  E  X. .  ( Reseda,  one  of  the  genera. )  A  na- 
tural order  of  herbaceous  or  suflrutescent  Exogcns,  in- 
habiting Europe  and  Asia.  There  are  but  three  genera 
belonging  to  it ;  and  of  these  but  one  species,  the  common 
mignonette,  a  Harbary  plant,  now  an  universal  favourite 
for  the  sake  of  its  peculiar  fragrance,  is  the  only  species 
possessing  any  interest  except  to  the  botanist. 

RESERVOIR.  (Fr.)  A  tank,  or  poud.  in  which  water 
is  collected  and  preserved  In  order  to  be  conveyed  through 
pipes  for  the  supply  of  a  town,  &c.  Thus,  Edinburgh 
Is  chieBy  supplied  with  water  by  springs  collected  in  a 
magnificent  reservoir  seven  miles  distant  from  the  city. 
The  term  Is  also  applied  to  a  place  where  water  is  collected 
and  preserved  for  the  more  regular  supply  of  a  fountain 
or  drinking  trough  in  seasons  when  it  is  not  naUs rally 
abundant. 

HE'SIDESCE  OF  CLERGYMEN  ON  THEIR 
BENEFICES.  Is  enjoined  by  the  common  law  of  Eng- 
land, as  well  as  by  the  canon  law  and  many  statutory 
provisions.  These  last  are  now  consolidated  by  1  &  2 
Vict.  c.  1 1  6.  Under  that  act,  an  incumbent  b  considered 
to  be  non-resident  if  he  is  absent  for  one  or  more  periods 
exceeding  in  the  whole  three  calendar  months  in  each 
year ;  and  will  be  liable  to  the  penalties  unless  he  has 
obtained  a  licence  for  non-residence  from  the  bishop,  or 
is  within  any  of  the  statutory  exemptions.  The  licence 
may  be  given,  when  there  is  no  house  or  Ot  place  of  re- 
sidence, to  reside  In  some  fit  or  convenient  house  described 
in  the  licence,  which  must  be  within  three  miles  of  the 
church ;  or  within  two,  If  the  church  be  in  a  city,  market, 
or  borough  town.  The  statutory  exemptions  are  in  favour 
<fa  variety  of  officers  of  cathedral  and  collegiate  churches  ; 
who  may  not,  however,  be  absent  on  account  of  their  resi- 
dence and  performance  of  duty  elsewhere  for  more  than 
five  months.  Licences  for  absence  from  the  benefice  may 
also  be  granted  by  the  bishop,  on  petition,  for  a  few  other 
causes :  Incapacity  of  mind  or  body ;  the  dangerous  ill- 
ness of  a  wife  or  child,  part  of  the  family,  —  in  which  case 
the  licence  is  only  for  six  months,  and  requires  the 
archbishop's  renewal ;  aud  in  case  a  house  convenient  for 
residence  caunot  be  procured  within  the  benefice.  The 
penalties  are  fixed  in  a  graduated  scale,  being  the  pro- 
lix t  tires  of  portions  of  the  value  of  the  benefice,  and  may 
be  proceeded  for  In  the  bishop's  court.  The  bishop  may 
also  proceed  by  monition  and  sequestration. 

RE'SIDUE.  In  Law,  the  remainder  of  a  testator's 
estate  after  payment  of  debts  and  legacies :  if  this  re- 
mainder In?  bequeathed  to  any  one,  he  is  styled  the  resi- 
duary legatee.  If  a  legatee  dies  before  the  testator,  the 
legacy  Is  a  lost  or  lapsed  legacy,  and  sinks  Into  the  residue ; 
and  this  provision  of  the  law  Is  exteoded  to  devises  of 
real  property  by  7  G.  4.  and  1  Vict.  c.  2o\  (the  Wills  Act) 
s.s.v  &•<•  Lsoacy,  Will. 

RE'SIN.  (Gr.timw  ;  from  ft*.  I  flow.)  A  proximate 
principle  common  In  the  vegetable  kingdom,  the  ultimate 
components  of  which  are  carbon,  oxygen,  and  hydrogen 


fusibility  and  inflammability ;  solubility  In  alcohol, 
y  In  water.  Thc^r  *re  generally  separable  into 

alcohol.  They  are  valuable  as  ingredients  in  varnish^, 
and  several  of  them  are  used  In  medicine.  They  are  often 
naturally  blended  with  modifications  of  gum,  tn  which 
case  they  constitute  the  series  of  gum  retina.  The  specific 
gravity  of  the  resins  varies  between  TO  and  1*4.  They 
become  negatively  electric  by  friction.  The  com  mount 
resin  in  use,  usually  called  rosin,  is  obtained  by  distill- 
ing turpentine  :  the  volatile  oil  passes  over,  and  the  rr*ir. 
remains  in  the  still. 

RESI'STANCE,  in  Mechanics,  denotes  generally  s 
force  acting  in  opposition  to  another  force,  so  as  to  destroy 
it  or  diminish  its  effect.  Resistance  is  sometimes  con- 
sidered as  of  two  kinds,  active  and  passive  ;  the  aeti»- 
resistance  being  that  which  corresponds  to  the  useful 
effect  produced  by  a  machine,  and  the  passive  that  which 
belongs  to  the  inertia  of  the  machine.  Thus,  tn  raising 
water  from  a  well,  the  active  resistance  to  the  force  em- 
ployed is  measured  by  the  quantity  of  water  which  is 
raised  ;  and  the  passive  resistance  by  the  force  required 
to  overcome  the  weight  of  the  bucket  and  the  rope,  the 
friction  of  the  pulley  on  Its  axle,  Ac. 

RESISTANCE  OF  FLUIDS.  In  Hydrodyrumlcs. 
the  force  with  which  a  solid  body  moving  through  a  flu  d 
is  resisted  or  retarded.  Of  all  the  different  kinds  of  re- 
sistance which  manifest  themselves  among  bodies,  there 
is  none  of  greater  importance  than  this,  on  account  ©.' 
its  application  to  the  theory  of  naval  architecture. 

Sir  Isaac  Newton  was  the  tirst  who  gave  a  general  f  he*vr 
of  the  motions  and  actions  of  fluids.  {See  Hydiody**- 
Sftca. )  The  Newtonian  theory  of  the  resistance  offimdc 
which  is  given  in  the  second  book  of  the  Principia.  is 
founded  on  the  assumption  of  the  perfect  interns oWIkt 
of  the  particles  of  the  fluid,  and  the  equal  prnpagAti.  □ 
of  pressure  in  all  directions.  These  are,  indeed,  the 
characteristic  properties  of  fluidity  ;  nevertheless,  tbe  re- 
sults of  the  mathematical  theory  differ  so  widely  m  mary 
cases  from  actual  experiment,  that  some  philosophers 
have  called  in  question  the  accuracy  of  the  principles  from 
which  they  are  derived.  The  theory,  however,  notwith- 
standing its  defects,  furnishes  some  propositions  of  great 
practical  use,  and,  indeed,  forms  the  groundwork  of  all 
our  knowledge  on  the  subject.    We  shall  here  give  a 


general  view  of  its  leadini;  principles. 

is  evident  that  a  solid  body.  In  moving  through  i 
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fluid,  must  communicate  a  motion  to  tbe  fluid  particle 
with  which  it  successively  comes  in  contact.    Now,  the 
quantity  of  motion  communicated  to  the  fluid  is  ne- 
cessarily equal  to  that  which  is  lost  by  the  solid,  and 
therefore  be  taken  as  the  measure  of  the 
determine  this  quantity  of  i 

dried  or  prismatic  body,  terminated  by  a  plane  [ 
dicular  to  its  axis,  to  be  propelled  through  a  non- 
fluid  In  the  direction  of  its  axis,  so  that  tbe  parti 
the  fluid  strike  against  the  plane 
let  A  denote  the  area  of  the  anterir 
0  the  density  of  the  fluid,  and  » the  velodtyof  t 
during  tbe  small  interval  of  time  d  t.  Then  the 
described  by  the  body  in  the  time  dtbssf;  the  i 
of  the  fluid  displaced  In  that  time  is  A  »  d  t  the 
of  the  fluid  displaced  It  (  Aid/,  and  the  momentum  or 
quantity  of  motion  imparted  to  the  fluid  it  <  A  erf  /  x  ? 
—  ;  a  ■•"     t.    Let  R  denote  the  resistance  of  the  fluid, 

R  =  (  A  r5  rf  f  .  .  .  .  (1.) 

From  this  equation  it  appears  that  the  resistance  upon  a 
plane  surface,  moved  perpendicularly  through  a  noo- 
elastlc  fluid  at  rest.  Is  proportional  to  the  density  of  the 
fluid,  to  the  area  of  the  plane,  and  to  the  square  of  tbe 

velocity. 

We  may  deduce  from  equatton  (1.)  a  measure  of  tbe 
force  of  resistance  by  comparing  it  with  the  pressure  tvf 
gravity.  Let  A  denote  the  height  from  which  a  heavy 
body  must  fall  In  order  to  acquire  the  velocity  s>.  and  set 
g  be  the  accelerating  force  ofgravity  (32  feet  in  a  second)  . 
we  have  then  (see  1-orck)  e2  =  2  gh,  and  by  substituting 
this  in  equation  (1.),  we  get 

R  a  2  (  A  h  ,  gdt.  .  .  .  (2.) 
Now,  since  g  is  the  velocit 
second,  g  d  t  is  the  velocity 
since  2  <  A  A  expresses  the  mass  of  I 
having  A  for  the  area  of  its  base  and  i  A  lor  its  altitude, 
2  f  A  A  x  g  d  t  Is  the  quantity  of  motion  which  the  i 
would  acquire  by  the  free  action  of  gravity  In  the 
d  t ;  in  other  words,  its  weight.  We  bare,  therefore,  this 
proposition  :  The  direct  resistance  of  an  *snela*tic  flmsd  en 
any  plane  surface  is  eaual  to  the  wetght  of  a  rWswww  </ 
/Ac  fluid  having  the  surface  for  its  bate,  tuadfer  its  aiiitncf 
twice  the  height  due  to  the  velocity  with  which  the  ruriar* 
moves  through  the  fluid.  Let  W  be  the  weight  of  tar 
unit  of  volume  of  the  liquid  ;  we  have  then 
R-2  W  A  h  .  .  .  .  (3.) 


ed  by  gravity  in  one 
I  in  the  timed/,  and 
a  prism  of  the  tanks. 
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on  the  »uppo»itlon  that  the  direction  of  the  motion  it  per- 
pendicular to  the  plane.  If  the  shock  is  received  ob- 
liquely, the  resistance  will  be  greatly  diminished.  Let 
A  B  represent  the  profile  of  the  plane, 
and  M  N  the  direction  of  the  motion 
of  the  plane  rn  stagnant  water,  or  of  a 
vein  of  fluid  1>  C  H  E  striking  against 
the  plane,  supposed  to  be  fixed.  Let  F 
be  tne  interaction  of  M  N  with  A  B, 
and  draw  B  C  perpendicular  to  M  N. 
Now,  if  A  denote  the  area  of  the  giren 
plane  A  B,  v  the  velocity  of  the  motion, 
and  R  the  direct  reslttance  due  to  the 
velocity  »( that  if,  the  reti stance  which 
the  plane  would  sustain  If  placed  per- 
pendicularly to  M  N ) ;  then  (I . )  we  have 
R-(  AM  On  F  N  take  F  O,  to 
represent  R.  This  force  F  O  may  be  I 
resolved  Into  two,  F  11  perpendicular  and  II  G  parallel 
to  A  B,  of  which  the  latter  produces  no  effect  on  the 
plane ;  hence  the  resistance  is  diminished,  by  reason  of 
the  oblique  impact.  In  the  ratio  of  F  11  :  F  C;f  or  of 
sin.  i  :  1  (»'  denoting  the  angle  of  incidence  A  F  N).  But, 
again,  the  absolute  resistance  is  also  proportional  to  the 
number  of  filaments  which  strike  the  plane  ;  and  it  is  ob-  I 
vious  that  the  number  which  would  strike  it  in  the 
oblique  position  A  B  is  less  than  the  number  which  would 
strike  it  if  directly  opposed  to  the  stream,  In  the  ratio 
of  B  C  :  B  A,  or  of  sin.  i :  1.  Compounding  this  with  the 
ratio,  the  total  diminution  of  resistance  Is  as 
:  1  ;  that  Is  to  say.  the  absolute  resistance  or 

Iiresaure  in  the  direction  1-  H  perpendicular  to  the  plane 
s  R  sin.  V. 

It  still  remains  to  find  the  effective  Impulse  or  resist- 
in  the  direction  of  the  motion.  Draw  H  I  per pen - 
to  M  N.  The  force  In  the  direction  F  H  may  be 
d  Into  F  I  and  I  H,  of  which  the  effective  part  is 
F  I.  Hence  the  effective  Impulse  Is  to  the  absolute  ob- 
lique impulse  as  F  I  to  F  11,  or  as  sin.i  :  I 
quenlly  the  effective  impulse  on  the  plane  In  the 
M  N  is  R  sin.  »i.  Let  this  be  denoted  by  R' ;  we  1 
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account  only  of  the  anterior  surface  of  the  body  ;  but  it 


R'  sss  R  sin.  s«  =  {  A  r*  d  t  x  sin.  si 


have  then 
<<•) 

If  we  denote  by  A'  the  area  of  the  projection  of  the 
plane  A  B  upon  a  plane  perpendicular  to  M  N,  we  have 
A '  —  a  cos.  A  B  C  =  A  sin.  i;  and  since  *  r '  .7  t  -~ 
2  W  i.  the  above  formula  becomes,  by  substitution, 
R'B]  W  A'  A  sin.  (ft.) 
From  this  hut  formula  the  effective  oblique  impulse 
in  the  direction  of  the  stream  upon  any  plane  surface  Is 
easily  computed.  For  other  surfaces  than  planes,  it  is 
necessary  to  find  an  expression  for  the  resistance  on  the 
differential  element  of  the  surface,  which  may  be  regarded 
as  coinciding  with  its  tangent  plane  ;  and  the  sum  of  all 
these  resistances,  found  by  the  usual  process  of  integration, 
will  give  the  whole  resistance  on  the  surface.  For  a 
"  e  of  revolution  we  have 

4  9*9  ( Jf)* 

4*. 


iwWk/p 


•A 4+ 

Numerous  experiments  have  been  made  for  the  purpose 
of  ascertaining  how  far  this  theory  of  the  resistance  of 
fluids  agrees  with  the  actual  facU,  or  for  forming  an  em- 
pirical theory  for  the  guidance  of  the  engineer.  Of  the 
details  of  these  experiments  our  limits  will  not  permit  us 
to  give  an  account ;  but  the  principal  experimenters,  and 
works  in  which  the  results  may  be  found,  are  the  following : 
Sir  Isaac  Newton  (Prmcipia,  lib.  II.) ;  Marl  otto  ( Traiti 
des  Mouvrmens  des  F.aui) ;  Gravesande  (System  qf  Na- 
tural Philosophy) ;  D.  Bernoulli  and  Kraft  (Comment. 
Petropol. ) ;  Borda  ( M(m .  de  f  Acad,  da  Sciences  de  Parti, 
1763  and  1767)  ;  Condorcet,  D'Alembert.  and  Bossut.  by 
order  of  the  French  government  in  1775:  Bossut i  Hy. 
drodynamique) ;  Du  Buat  (Principes  <fHydrauliqne) ; 
liobins  (Gunnery)  ;  Don  George  d,L'lloa(  Kramen  Mart, 
ttmo);  Coulomb  (Mtm.  de  r  Institute  torn,  ill.);  Vince 
( Phil.  Trans.) ;  Hutton  ( Tracts) ;  Beaufoy  ( Sauticaland 
Hydraulic  Experiments) ;  Russel  (Tram,  of  the  Roy  at 
Society  qf  Edm  \  \  \\\  ).  he.  The  general  results  of 
the  experiments  may  be  stated  as  follows  :  — 

I.  Tne  force  of  resistance  on  bodies  moving  in  fluids  Is 
proportional  to  the  square  of  the  velocity,  at  least  within 
the  limits  of  1  to  10  feet  per  second.  This  is  in  accordance 
with  the  theory. 

II.  The  direct  resistance  on  bodies  moving  with  the 
same  velocities  is  nearly  in  the  ratio  of  the  surfaces. 

III.  The  resistances  on  surfaces  moving  obliquely  do 
not  by  any  means  vary  in  the  ratio  of  the  squares  of  the 
sines  of  tne  angles  of  incidence,  especially  when  the  in- 
cidence is  very  oblique ;  and  for  such  motions  the  theory 
must  be  entirely  abandoned. 

The  above  results  are,  however,  considerably  modified 
hy  various  circumstances,  of  which  the  principal  are  the 
followiug:  — 

I .  The  form  of 
10t7 


was  clearly  established  by  the  experiments  of  Du  Buat 
that  the  form  of  the  hinder  part  Is  not  less  efficacious  In 
modifying  the  resistance.  A  prismatic  body,  having  its 
prow  and  poop  equal  and  parallel  surfaces,  being  plunged 
horizontally  into  a  stream,  will  require,  in  order  to  keep 
^immoveable,  a  force  in  the  direction  of  itwxls  equal  to 

and  poop.  U  the'flultMs  at7e.<7hrsXdrffere^ce  wuMb!! 
nothing,  because  the  opposite  dead  pressures  are  equal  ; 
but  in  a  stream  there  is  superadded  to  the  dead  pressure 
on  the  prow  the  active  pressure  arising  from  the  deflection 
of  the  filaments  of  the  fluid,  which  being  turned  aside 
and  rendered  divergent  by  the  obstruction  of  the  anterior 
surface,  a  part  of  the  pressure  of  the  circumambient  fluid 
Is  employed  in  turning  them  into  the  trough  behind  the 
body,  and  consequently  there  is  less  pressure  on  the 
posterior  .surface  than  if  the  body  were  arrest  in  stagnant 
water,  so  that  the  body  is  impelled  backwards.  This 
force  is  called  by  Du  Buat  the  non-pressure,  by  Beaufoy 
the  minus  pressure.  Now,  the  whole  impulse  to  be  with- 
stood  if  the  body  is  in  a  stream,  or  the  resistance  to  be 
overcome  if  it  moves  in  stagnant  water.  Is  the  sum  of  the 
active  pressure  on  the  forepart  and  the  non-pressure  on 
the  hinder  part  .  and  this  does  not  depend  solely  on  the 
form  of  the  prow  and  poop,  but  also,  and  perhaps  chiefly, 
on  the  iengtn  of  the  body.  The  non-pressure  on  a  cube 
was  found  by  experiment  to  be  reduced  to  a  fourth  part, 
bv  making  tne  length  of  the  body  triple  of  the  breadth. 
The  mere  lengthening  of  a  ship,  without  changing  the 
form  of  the  prow  or  poop,  increases  the  speed. 

2.  Another  circumstance  which  modifies  the  general 
results  is  the  velocity  of  the  body.  It  was  ascertained,  by 
Mr.  Russel's  experiments  on  canal  boats,  that  the  resist- 
ance does  not  follow  the  ratio  of  the  squares  of  the  velo- 
cities, excepting  when  the  velocity  is  small  and  the  depth 
considerable ;  but  that  the  Increments  or  the  resistance 
are  greater  than  those  due  to  the  squares  of  the  velocities 


as  the  velocity  approaches  to  a  certain  limit  depending  on 
the  depth  of  the  fluid;  and  that  immediately  after^  passing 


becomes  much  less  than  that  due  to  the  square  of  tho 
velocity.  In  a  canal  about  five  and  a  half  feet  deep  this 
limit  (which  is  the  velocity  of  the  wave  generated  by  the 
motion  of  the  body)  was  found  to  be  from  11  to  12  feet 
per  second,  or  about  eight  miles  per  hour. 

3.  A  third  cause  which  modifies  the  theory  is  the  ad- 
hesion of  the  molecules  of  the  fluid,  which  is  most  sensible 
when  the  motion  is  slow  and  the  body  small  and  very 
long.  In  such  cases,  it  becomes  necessary  to  add  a  term 
depending  on  the  first  power  of  the  velocity. 

4.  The  resistance  Is  also  influenced  bv  the  depth  of  tho 
body  under  the  surface  of  the  water.  When  the  body  is 
near  the  surface  the  resistance  is  greater  than  when  ft  is 
at  the  depth  of  six  feet.  When  a  body  floats  the  fluid 
Is  heaped  up,  as  it  were,  before  the  anterior  surface,  by 
which  the  resistance  is  increased. 

5.  In  elastic  fluids,  as  the  density  increases  with  the 
pressure,  the  density  of  the  fluid  before  the  anterior  sur- 
face Increases  with  the  velocity,  and  the  increments  of  the 
resistance  are  greater  than  In  the  ratio  of  the  square  of 
the  velocity.  In  this  case,  also,  we  may  conceive  a  velo- 
city so  great  that  the  pressure  on  the  posterior  surface 
becomes  negative,  as  in  the  case  of  a  cannon  ball  pro- 
jected with  a  velocity  greater  than  that  with  which  air 
rushes  into  a  vacuum.   When  this  takes  place  the  fluid 

b  8°!  *dTh  <nncon,aCt         th<'iP*,*,«,riior  *h'r[acen."f  ^ 

See  Projectilks. 

6.  When  a  body  moves  in  a  fluid  a  portion  of  the  fluid 
adheres  to  the  body,  and  accompanies  It  in  Its  motion  ; 
whereby  the  form  of  the  moving  body  is  altered,  and  the 
resistance  increased.  The  quantity  of  fluid  thus  dragged 
along  is  independent  of  the  velocity,  and  was  estimated 
by  Du  Buat,  from  experiments  made  on  spheres  vibrating 
In  water,  to  increase  the  quantity  of  displaced  fluid  in  the 
ratio  of  1  to  1-6.  His  experiments  on  prisms  also  showed 
that  the  quantity  of  dragged  fluid  was  proportional  to  tho 
bulk  of  the  moving  body.  Mr.  Baily  (Phil.  Trans.  1832) 
gives,  as  the  mean  results  of  his  experiments  on  pendu- 
lums swinging  in  air,  the  ratio  1  to  I  Mfi  as  the  increase 
of  the  displaced  fluid  from  this  cause  ;  and  remarks  that 
the  quantity  appeared  to  depend  on  the  form  as  well  as 
magnitude  of  the  moving  body,  but  not  on  its  weight  or 
specific  gravity.  This  circumstance,  which  considerably 
modifies  the  resistance,  though  made  known  by  Du  Buat 
In  17n€,  was  overlooked  by  other  experimenters,  until  re- 
discovered by  Uessel  in  1826,  when  engaged  on  experi- 
ments to  determine  the  length  ol  the  seconds'  pendulum. 

From  the  above  considerations,  it  may  be  inferred  that 
the  resistance  R  opposed  to  any  body  moving  through  a 
fluid,  considered  as  a  pressure  of  so  many  pounds  weight, 
will  be  expressed  by  an  equation  of  this  form, 

R  =  (mi  +  *)  W  A  A; 
where  W  Is  the  weight  in  pounds  of  the  unit  of  volume  of 
tho  fluid  (one  cubic  foot):  A  t be  area  of  the  greatest 
of  the  body,  expressed  In  square  feet ;  A 
3X4 
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the  height  in  feet  due  to  the  velocity,  to  that  A  =  r  -'-  G4  ; 
and  m  and  n  numerical  coefficients,  constant  for  bodies 
of  similar  figure, but  variable  for  bodies  of  different  figures, 
and  to  be  determined  b>  experiment  for  each  kind  of  body; 
m  having  reference  to  the  Impulse  and  pressure  on  the 
anterior  surface,  and  is  to  the  non-pressure  on  the  poste- 
rior part. '  The  following  are  a  few  of  the  ca»cs  for  which 
values  of  m  and  n  have  been  found. 

When  a  thin  plate  is  directly  opposed  to  the  impulse  of 
a  stream,  the  ralue  of  m  +  »  appears  to  increase  with 
the  area.  If  A  Is  equal  to  a  tenth  of  a  square  foot,  m  +  n 
—  1-4  ;  and  ir  A  =  1  square  foot,  in  +  n  =  19.  The 
i  of  m  +  n  for  surfaces  of  larger  dimensions  has  not 
lined.  For  a  prismatic  body  ter- 
thc  pressure  against  the  anterior 
;  but  the  non- pressure,  or  value  of 
n,  diminishes  as  the  length  increases.  For  a  culw  held 
fast  In  a  stream,  Du  Buat  found  m  +  n  «  146:  and  for 
a  prism  whose  length  was  from  three  to  slx\lmcs  the 
square  root  of  iU  face.  m  +  sbIM.  But  when  the 
bodies  moved  in  still  water,  he  found,  as  for  the  thin  plate, 
m  +  m  =a  1-43 ;  for  the  cube,  m  +  n  1  17  ;  and  for  the 
prism,  m  •+  n  b  1-10. 

By  means  of  these  values  -  the  actual  resistances  are 
readily  computed  for  each  Ixxly ,  when  the  velocity  is  given. 
Suppose  the  velocity  to  be  3  feet  per  second,  and  the 
opposing  surface  in  each  case  to  be  I  squire  foot.  For 
■  «s  3,  we  have  A  =  -r-  64  =  'I40ti.  With  respect  to 
W,  the  weight  of  an  imperial  gallon  of  water,  at  tempe- 
rature  62  7  and  under  the  mean  pressure,  is  10  lbs.  avoir- 
dupois ;  but  an  imperial  gallon  contains  277*27  cubic 
inches, whence  tho  weight  of  a  cubic  foot  of  water  is  02~3lbs . 
avoirdupois.  Hence,  if  the  bodies  are  impelled  through 
stagnant  water  with  a  velocity  of  3  feet  per  second,  the 
absolute  resistances  in  each  case  are  as  under  :  - 


For  the  thin  plate  It  =  143  *  6*2*3  x 
For  the  cube  R  ■*  1  17  x  62  3  x 
For  the  prism       R  ■=»  I  10  x  62-3  x 


•1406  -  12  S  lbs. 
•141)6  «=  10-2 
•1406  =»  9*6 


The  effect  produced  by  the  addition  of  a  poop  or  prow 
also  determined  by  Du  Buat.  The  addition  of  a  poop 


to  a  prismatic  body  whose  length  U  four  or  five  time*  iU 
breadth  only  diminishes  the  resistance  hy  a  tenth  part. 
But  when  a  prow  consisting  of  two  equal  vertical  planes, 
making  with  each  other  an  angle  of  was  added,  the  re- 
sistance was  reduced  to  about  a  half.  On  giving  the 
prow  the  form  of  a  semicylinder.  the  resistance  was  also 
reduced  about  a  half.  The  section  of  the  prow  being  a 
triangle  whose  height  was  double  the  base  or  breadth 
of  the  prism,  the  resistance  was  reduced  to  two  fifths. 
In  general,  a  prow  having  a  curved  surface  produce*  a 
greater  diminution  of  the  res  stance  than  one  of  equal 
magnitude  terminated  by  plane  surfaces. 

For  a  sphere  moving  in  water  or  in  air  with  a  moderate 
velocity,  the  experiments  give  m  +  n  =  0-6 ;  but  this 
value  increases  when  the  velocity  becomes  great,  as  In  the 
case  of  a  projectile.  The  experiments  of  Botsut  on  the 
model  of  a  ship  moved  in  the  direction  of  its  axis  gave 
m  f  h  a  0'IG,  This  may  be  considered  as  the  value 
corresponding  to  the  solid  of  least  resistance.  For  the 
effect  with  which  solid  bodies  resist  an  effort  tending  to 
break  or  crush  them,  see  Strength  or  Material*  ;  and 
for  the  resistance  of  the  atmosphere  on  a  projectile,  see 

GUNNRRY,  PMOJKc  r ILK. 

RESISTANCE,  SOLID  OF  LEAST.  In  Mechanics, 
tho  solid  whose  figure  Is  such  that  In  Its  motion  through  a 
fluid  It  sustains  the  least  resistance  of  all  others  having 
the  same  length  and  base  ;  or,  on  the  other  hand,  being 
stationary  In  a  current  of  fluid,  offers  the  least  inter- 
ruption to  the  progress  of  that  fluid.  In  the  former  case, 
it  has  been  considered  the  best  form  for  the  stein  of  a 
ship ;  in  the  latter,  the  proper  form  for  the  pier  of  a  bridge. 
The  determination  of  the  curve  whose  revolution  gives 
the  body  having  this  property  is  a  problem  which  can  be 
solved  by  the  ordinary  methods  of  maxima  and  minima, 
when  the  law  of  resistance  Is  assumed.  On  the  hypo- 
thesis that  the  resistance  is  proportional  to  the  square  of 
the  velocity,  Newton  g.tvo  the  following  construction  : 

—  I^-t  a  curve  D  G  be 
so  taken  that  if  from 
anv  )<oint  N  in  it  an 
ordinate  N  M  be  drawn 
perpendicular  to  the 
axis  A  B.  and  from  a 
given  point  G  the  line 
G  K  be  drawn  parallel 
to  the  tangent  N  T  at 
N,  cutting  tho  axis  In  R  ;  then  If  M  N  t  G  Ki  t  O  S»  I 
4  B  R  •  B  G»,  the  solid  generated  bv  the  revolution  of 
this  curve  about  the  axis  A  B  will  be  the  solid  of  least 
resistance.  (Principia,  lib.  II.  prop.  31.) 

RESOLU'TION.  ( Lat  .  rcsolutlo  )  In  Medicine  and 
Surgery,  this  term  implies  the  cessation  or  dUpersion  of 
inflammatory  action  without  the  format  ion  of  an  abscess 
or  mortification. 

Kksolition.    In  Music,  the  writing  out  of  a  canon  or 
In  partition 
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RESTITUTION,  WRIT  OF. 

Resolution  op  a  Discord.  The  descent  by  a  tone  or 
a  semitone,  according  as  the  mode  may  require,  of  a  dis- 
cord which  has  been  heard  in  the  preceding  harm  oar . 

Resolution  or  Equation*.  The  finding  the  vaJur* 
which  the  unknown  quantity  or  quantities  must  have, 
so  as  to  fulfil  the  conditions  expressed  In  the  pror-otsrd 
equation  ;  vii.  of  rendering  the  aggregate  value  of  ail 
the  positive  terms  equal  to  the  aggregate  value  of  all 
the  negative  terms.   These  values  are  called  Xh* 


o/  the 
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See  Equation. 
or  Forcis.   See  Resultant. 

or  Solution.  In 
of  the 


RESONANCE, 
turning  of  sound) 
musical  instruments. 

RESPIRATION.  (Lat.  respiro,  /  breathe.)  The 
function  by  which  the  nutrient  circulating  fluid  of  an  or- 
ganlzed  body  Is  submitted  to  the  influence  of  air.  for  the 
purpose  of  changing  its  properties.  The  great  cod 
wiiich  appears  to  be  answered  by  respiration  is  the  re- 
moval of  carbon,  in  the  form  of  carbonic  acid,  from  ve- 
nous blood.  This  gas  is  accordingly  found  in  the  air  w  hi*  b 
Is  expired  from  the  lungs  ;  and  the  blood,  having  lo*t  it* 
carbonic  acid,  at  the  same  time  loses  its  dingy  hue,  and 
acquires  the  florid  red  which  characterises  arterial  blood. 
It  has  been  shown  by  Dr.  Stevens  that  a  peculiar  attrac- 
tion exists  (not  chemical)  between  oxygen  and  carbotoc 
acid,  which  acts  through  membranes,  and  inconsequence 
of  which  the  carbonic  add  appears  to  be  attracted,  as  u 
were,  out  of  the  venous  blood,  by  the  oxygen  of  the  air  lo 
the  cellular  structure  of  the  lun^s  ;  while,  at  the  sain* 
time,  a  portion  of  oxygen,  probably  equal  in  bulk  to  that 
of  the  emitted  carbonic  acid,  is  absorbed  by  the  blood, 
and  contributes  to  Its  arterial  characters.  The  chaage 
from  the  arteriAl  to  the  venous  state,  and  consequratU 
the  formation  of  carbonic  acid,  appears  to  take  place  in 
the  capillary  junctions  of  the  artery  and  vein  ;  but  how  tt 
is  there  eflecti-d  w  e  kuow  not. 

From  the  quantity  of  carbonic  acid  emitted 
lungs  In  a  given  time,  it  has  been  attempted  to  i 
the  quantity  of  carbon  which  Is  thus  thrown  off;  but  i 
usual  estimates  upon  this  subject,  which  place  it  at  about  I  i 
ounces  In  the 24  hours,  are  probably  overrated.  inatmtKh 
as  that  quantity  of  carbon  Is  more  thau  exists  to  the  food 
daily  taken  Into  the  stomach.  If  we  average  it  at  c  . 
It  will  probably  be  nearer  the  truth ;  and  6  ooj 
charcoal  arc  equal  to  22  ounces  of  carbonic  acid  gas. 
Besides  carbonic  acid,  there  Is  also  a  quantity  of  aqueous 
vapour  thrown  out  with  the  expired  air  ;  this  Is  probably 
chiefly  produced  by  the  superficial  exhalents  of  the  lungs 
but  it  may  also  be  partly  derived  from  transpiration  fruro 
the  blood.  It  has  not  been  satisfactorily  ascertain* d 
whether  nitrogen  is  taken  up  by  the  blood  as  well  *« 
oxygen,  though  experiments  nave  rendered  it  prnbafcle 
that  a  portion  of  that  component  of  the  atmosphere  u  abo 
absorbed. 

Respiration  or  Plants.  See  Botany. 
RESPIRATOR.  An  Instrument  fitted  to  cover  the- 
mouth,  over  which  it  Is  retained  by  proper  bandages  :  k  is 
constructed  of  a  series  of  flattened  silver  or  gilt  wires 
over  and  between  which  the  air  passes  and  repasses  in 
the  act  of  respiration  aud  of  speaking.  It  is  presumed 
that  the  warm  air  emit  tied  from  the  lungs  imparts  it* 
excess  of  temperature  to  the  small  metallic  bars,  and  thai 
these  in  thrir  turn  impart  heat  to  the  cold  air  drawa 
through  them  at  each  inspiration  ;  so  that  in  this  wty 
the  low  temperature  of  the  external  air  in  cold  wrath* -r 
is  mitigated  before  it  reaches  the  lungs,  and  its  Mipronwd 
noxious  influence  prevented.  YYheu  a  handkercoief  u 
tied  over  the  mouth,  and  we  are  obliged  to  breath**  threaten 
the  no«e,  the  extreme  low  temperature  of  the  extcra.il 
air  is  similarly  mitigated  before  it  i caches  the  lungs. 

RESPONDENTIA.  In  Mercantile  Law.  a  specie* 
of  contract ;  which  differs  from  bottomry,  in  that  tbe  loan 
is  effected  on  the  security  of  the  freight,  aud  not  on  that 
of  the  ship  iUelf.    See  Bottomry. 

REST.  In  Music,  a  jwuise  or  interval  of  time,  durin? 
which  there  is  an  intermission  of  the  voice  or  sound.  A 
rest  may  be  for  a  bar,  or  more  than  a  bar,  or  for  a  par  t 
of  a  liar  only. 

RESTITUTION.  WRIT  OF,  in  Law.  U 
judgment  has  been  reversed,  to  restore  to  the  | 
what  he  has  lost.  It  cm  properly  only  be  granted  wbt  rr 
the  party  cannot  be  restored  by  the  ordinary  course  of 
law.  Restitution  of  goods  to  a  party  robbed  was  unknown 
to  the  common  law  ;  but  the  Stat.  21  U.S.  c.  11.  first  saw 
it.  By  the  statute  7  A  8  G.  4.  c.  29-  s.  57-.  it  is  now  in  tat 
power  of  the  court  to  aw  ard  a  writ  of  restitution  of  goods 
and  chattels,  and  to  restore  them  in  a  summary  manner, 
where  a  thief  or  fraudidcnt  taker  has  been  Indicted  <m 
the  part  of  the  owner  and  convicted.  Such  restitulim 
cannot  be  granted  of  a  valuable  securitv.  where  the  rv»- 
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RESTORATION,  THE. 

aetion.  But  a  writ  of  restitution  will  reach  goods  stolen, 
-il  though  they  hare  been  sold  in  market  overt.  Rcsti- 
tuCfon  can  only  be  had  from  the  person  in  possession  of 
the  goods  at  the  time  of  and  after  the  felon's  convic- 
tion. 

UESTORATION.  THE,  In  English  History,  is  applied 
r  way  of  eminence  to  the  accession  of  Charles  II.  to  the 

of  eleven  years  and  four 
I,  when  Charles  I.  was  beheaded, 
till  May  A.  1660.  The  latter  day  is  appointed  in  the  liturgy 
of  the  English  church  as  an  anniversary  festival  in  com- 
memoration of  the  restoration  of  the  monarchical  form 
of  srorernment  in  these  realms. 

RESU'LTANT.  in  Dynamics,  is  the  force  which  re- 
suits  from  the  composition  of  two  or  more  forces  acting 
upon  a  body.  When  the  two  forces  act  upon  a  body  in 
the  same  line  of  direction,  the  resultant  is  equivalent  to 
the  sum  of  both  ;  when  they  act  in  opposite  directions, 
the  resultant  is  equal  to  their  difference,  and  arts  in  the 
direction  of  the  greater.  If  the  lines  of  direction  of  the 
two  forces  are  inclined  to  each  other,  then,  on  taking  in 
each  direction  from  the  point  where  they  intersect  a 
straight  line  to  represent  each  of  the  forces  respectively, 
and  constructing  a  parallelogram  of  which  these  lines  are 
the  aides,  the  resultant  is  represented  both  in  intensity 
and  direction  by  the  diagonal  of  the  parallelogram  passing 
through  the  point  of  intersection.  By  combining  this 
reaultant  with  a  third  force,  a  new  resultant  will  be  ob- 
tained ;  and  in  this  manner  the  resultant  of  any  number 
of  forces  may  be  determined.     Sec  Composition  of 

SURRP/CTION.  (Lat.  resurgo,  /  rise 
ilstory  of  the  resurrection  of  our  Saviour  is 
in  the  separate  narration  of  each  of  the  four  Evangelists, 
md  is  also  referred  to  and  insisted  on  in  the  Acts  of  the 
Apostles,  and  in  every  one  of  the  Epistles.  The  impor- 
tance of  this  history,  as  an  evidence  of  the  truth  of  Chris- 
tianity, is  pointed  out  in  a  peculiar  manner  by  Paley(£t»f- 
debtees,  part  2.  ch.H.)  ;  namely,  that  it  was  alleged  from 
the  beginning  by  all  the  propagators  of  Christianity,  and 
relied  on  as  the  great  test  of  the  doctrines  which  they 
taught ;  consequently,  if  the  fact  be  untrue,  they  must  all 
hate  been  either  deceivers,  or  deceived  in  a  point  on 
which  it  is  morally  impossible  they  could  be  so. 

RKSUSCITA'TION.  (I -it.  resuscltare,  to  arouse.) 
This  term  is  generally  used  to  signify  the  restoring  to 
animation  of  persons  apparently  dead.  The  first  and  prin- 
cipal object  in  these  cases  is  to  aerate  the  blood  by  the 
artificial  introduction  of  fresh  air  into  the  lungs,  and  to 
restore  the  natural  function  of  respiration  ;  the  lungs, 
therefore,  must  be  inflated,  and  proper  stimulants  applied 
when  necessary  ;  among  these.  In  cases  of  drowning  and 
of  apparent  death  from  exposure  to  cold,  friction  and 
warm  bath  nre  eminently  important :  after  hanging, 
the  resscls  of  the  brain  often  require  to  be  unloaded  by 
in  the  jugular  vein.  Electricity  is  some- 
resorted  to.  but  generally  hopelessly.  In  all  these 
no  time  should  on  any  account  be  lost,  as  every 
thing  depends  upon  prompt  treatment,  as  well  as  upon 
proper  means ;  and  many  lives  have  been  lost  for  want 
tif  immediate  aid.  and  skill  In  applying  it.  The  attempts 
to  restore  suspended  animation  should  not  be  given  up 
till  unequivocal  proofs  of  death  arc  manifest.  (.SVc 
Drowning.)  The  details  of  the  management  of  different 
ra**-s  of  apparent  death  are  too  extensive  to  come  within 
our  limits :  upon  this  subject  the  reader  may  advan- 
tageously consult  Taylor's  Elements  of  Medical  Jurispru- 
dence" • 

RKTA'INER.  In  old  English  Law,  a  servant  not 
dwelling  in  the  master's  house  or  employed  by  him  In 
any  distinct  occupation,  but  wearing  his  livery  {i.e.  hat, 
badge,  or -suit),  and  attending  on  particular  occasion*: 
an  Important  relic  of  the  times  of  private  warfare.  The 
giving  liveries,  or  retaining  this  class  of  servants  was 
forbidden  by  many  statutes  with  little  effect.  The  statutes 
themselves  were  repealed  by  3  Car.  1.  c.  1. ;  but  the  usage 
had  nearly  ceased. 

RETAINER, or  RETAINING  FEE.  In  the  language 
of  the  Bar,  a  fee  given  to  a  counsel  to  secure  his  services  ; 
or  rather,  as  it  has  been  said,  to  prevent  the  opposite  side 
from  engaging  them.  A  special  retainer  is  for  a  particular 
case  expected  to  come  on.  A  general  retainer  is  given 
by  a  party  desirous  of  securing  a  priority  of  claim  on  the 
counsel's  services  for  any  case  which  he  may  have  in  any 
court  which  that  counsel  attends.  The  effect  of  it  is 
merely  this,  that  If  a  counsel  having  a  general  retainer 
receive  a  special  retainer  on  the  other  side,  he  cannot 
accept  it  until  twenty-four  hours  after  notice  shall  hate 
been  gh  en  of  its  arrival  to  the  party  so  generally  retaining 
him  ;  when.  If  he  does  not  receive  a  brief  or  a  special  re- 
tainer  from  the  latter,  he  is  bound  to  accept  It.  The  same 
word  in  its  strict  legal  acceptation  signifies  the  engage- 
ment of  an  attorney  by  his  client,  which  enhances  the 
mutual  duties  Implied  by  law  between  them. 

H ETAHDA'TION.  The  act  or  hindering  the  free 
progress  of  a  body,  and  ultimately,  therefore,  stopping  it. 
It  arises  from  the  opposition  of  the  medium  in  which  the 


RETURN. 

body  moves,  or  from  the  friction  of  the  surface 
which  it  moves.   See  Friction.  Resistance. 

RE'TE  MUCO'SUM.  (Lat.)  The  soft 
rently  fibrous  matter,  or  layer,  sil 
tide  and  the  cutis  ;  it  is  the  seat  of  the  colour  of  the  skin. 
It  is  black  in  the  negro,  and  the  colouring  matter  is  of 
such  a  nature  as  to  admit  of  being  bleached  by  the  action 
of  chlorine. 

RE'TIARIES.  Retiarite.  (Lat.  rete,  a  net.)  In  Ento- 
mology, those  spiders  are  so  called  which  spin  a  web  or 
net  to  entrap  their  prey. 

RETIA'RIUS.  (Lat.  rete,  a  net.)  The  name  of  a 
class  of  Roman  gladiators  armed  in  a  peculiar  way.  The 
retiarius  was  furnished  with  a  trident  and  net,  with  no 
more  covering  than  a  short  tunic  ;  and  with  these  imple- 
ments  he  endeavoured  to  entangle  and  despatch  his  ad- 
versary, who  was  called  secutor  (from  sequl,  to  follow), 
and  was  aimed  with  a  helmet,  a  shield,  and  sword. 

RETI'CULATE.  (Lat.  rete.)  In  Zoology,  when  a 
surface  has  a  number  of  minute  impressed  lines  which 
intersect  each  other  in  various  directions,  like  the  mesht  * 
of  a  net. 

RETI'CULATED  WORK.  In  Architecture,  that 
wherein  the  stones  arc  square  and  laid  loiengcwUe,  re- 
sembling the  meshes  of  a  net.  This  species  of  masonry 
is  scarcely  ever  practised  in  the  present  day  ;  but  it 
very  common  among  the  ancients. 
RETCCULATES,  Reticulata.  (Lat.  reticulum,  a 
'.)  The 


of  a  section  of  Lithophytcs,  compre- 
hending those  in  which  the  polype  cells  have  a  reticulata 
disposition  on  the  surface  of  expanded  plates. 

RE'TICULE.  In  a  telescope,  a  network  of  some  fine 
fibres  croising  each  other  at  right  angles,  and  dividing  the 
field  of  view  into  a  series  of  small  equal  squares.  It  has 
been  long  used  for  observations  on  the  quantity  of  tho 
enlightened  parts  of  a  luminary  during  eclipses  ;  and  is 
found,  under  most  circumstances,  well  adapted  for  the 
purpose,  when  placed  in  a  conveuientposition  in  respect 
to  the  object-glass  of  the  telescope.  The  term  reticule  is 
also  applied  toa  well-known  article,  formerly  of  net-work, 
but  now  of  every  description  of  materials,  used  by  ladies. 

RETICULUM.  (Lat.)  The  name  of  the  "  honey- 
comb bag,"  or  second  cavity  of  the  complex  stomach  of 
the  Ruminant  quadrupeds ;  so  called  because  of  the  re- 
ticulate or  honeycomb- like  disposition  of  the  mostly  hexa- 
gonal cells  which  occupy  its  inner  surface. 

RE'TINA.  (Lat.  rete.)  The  pulpy  expansion  of  tho 
optic  nerve  in  the  interior  of  the  eye:  it  is  the  seat  of  vision. 

RETINASPHA'LTUM.  or  RE TINITE.  (Or.fHm* 
resin,  and  ««-£*Arst.  bitumen,  or  rctinite.)  A  substance 
discovered  by  Mr.  llatchett,  associated  with  Bovey  coal, 
and  which  has  since  been  found  in  other  coal  strata.  When 
digested  in  alcohol  it  yields  a  portion  of  resin,  and  as- 

fibaltutn  remains  ;  it  appears,  therefore,  tone  a  substance 
ntermediate  ttetween  resin  and  bitumen,  and  renders  it 
probable  that  bitumens  are  of  resinous  origin. 
RETINITIS.  Inflammation  of  tho  retina. 
RE'TIPEDS.  Retipedes.  (Lat.  rete,  and  pes.  afoot.) 
The  name  given  by  Scopoli  to  one  of  the  divisions  of  a 
binary  arrangement  of  birds.including  all  those  which  have 
the  skin  of  the  tarsi  divided  into  small  polygonal  scales. 

RETCHED  FLANK.  In  Fortification,  a  flank  having 
an  arc  of  a  circle  with  its  convexity  turned  towards  tho 
place. 

RETORT.   A  chemical  vessel  employed  in  a  variety 

or  distillations.    It  U  ge. 
I  ^ — v        nerally  made  of  glass  or 

 \      earthenware,  and  some- 

*H        J      times  is  provided  with  a 
stopper  so  placed  above 
the  bulb  as  to  enable  sub. 
JjL        stances  to  be  introduced 

5?  2      jm_f        \     into  it  without  soiling  tho 

S*'-      — -t— Q  1     nee*  ;   In  this  case  It  is 

[        ]  V_  _y     called  a  tubulated  retort. 

\lJ  A  receiver  is  usually  an- 

nexed to  it  for  the  purpose 
of  collecting  the  products  of  distillation.  Fig.  I.  repre- 
sents a  plain  retort  and  receiver  ;  In  fig.  2.  both  are  tu- 
bulated. 

RETOUCH.  In  Painting.  Sculpture.  &c,  a  verb  used 
to  denote  the  reapplicntion  of  the  master's  hand  to  a  work 
which  he  had  theretofore  considered  in  a  finished  state. 

RETRACE.  In  Fainting,  Ac.  a  verb  used  to  denote 
the  renewal  or  the  outline  of  a  drawing. 

RETRENCHMENT.   Sec  Fortification. 

RETROCE'DFNT.  A  term  applied  iu  Medicine  to 
those  diseases  which  move  about  from  one  part  or  the 
body;  to  another  ;  as  rttrocedent  gout,  when  it  leaves  the 

*°R  E  T  ROGKAD  A  T I  ON .  A  term  applied  to  the  ap- 
parent motion  or  a  planet  when  it  is  contrary  to  the  order 
or  the  signs,  or  when  the  planet  appears  to  move  west- 
ward among  the  fixed  stars.   See  Planet. 

RETU'RN,  in  law.  in  its  most  usual  signification, 
is  applied  to  writs.  The  return  to  a  writ  is,  properly 
speaking,  a  recital  by  th«  sheriff  or  other  officer  to  whom 
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REVEILLE. 

ft  was  directed  of  what  he  has  done  in  execution  of  it ; 
a*,  for  example,  in  cases  of  civil  process,  that  the  de- 
fendant cannot  be  found  (technically  called  non  est  in- 
ventus), has  no  goods  within  the  sheriff's  bailiwick 
(nulla  bona),  and  so  forth.  This  is  indorsed  on  the  writ ; 
and  the  writ  is  then  delivered  into  the  court  whence  it 
issued  on  the  "return  day,"  or  day  when  the  writ  is 
returnable.  The  remedy  against  the  sheriff  for  a  false 
return  is  by  action  on  the  case.  The  return  of  members 
of  parliament  is  thus,  strictly  speak i in:,  the  return  by  the 
sheriff,  or  other  returning  officer,  of  the  writ  addressed 
to  him,  certifying  the  election  in  pursuance  of  it.  fee 
Parliament. 

Rnt'BN.    In  Architecture,  a  projecture.  moulding,  or 


ill  continued  In  a  different  or  opposite  direction. 
REVE'ILLE.  (Fr.  literally <nr\ske.)  Thename  given 
the  practice  prevalent  throiiKho.it  all  the  European 


practice  prevalent  through) 

of  heating  the  drum  at  daybreak,  to  awake  the 
solditrs  and  put  a  stop  to  the  challenging  of  the  sentries. 
The  equivalent  tune  played  on  the  bugle  in  the  evening, 
to  summon  the  soldiers  within  their  barracks,  is  catted  the 


RE  VELA'TION,  in  a  theological  sense,  is  a  com- 
munication of  truth  made  by  God  to  man  ;  but  it  is  un- 
derstood that  those  truths  only  arc  revealed  which  are 
communicated  by  direct  and  special  means,  that  is,  by 
divine  inspiration.  Such  fragments  of  the  divine  will 
and  economy  as  are  taught  men  by  their  own  faculties 
and  instincts  are  distinguished  under  the  term  natural 
religion. 

BE'VELS,  MASTER  OF  THE,  or  LORD  OF 
MISRULE.  The  name  of  an  officer  formerly  attached 
pro  tempore  to  royal  and  other  distinguished  bouses, 
whose  duty  it  was  to  preside  over  the  Christmas  enter- 
tainments. This  office  was  first  permanently  instituted 
in  the  reign  of  llenrv  VIII.;  and  appears  to  have  gone 
out  of  fashion  towards  the  end  of  the  17th  century. 

REVINDICATION.  A  term  of  the  civil  Uw,  sig- 
nifying a  claim  legally  made  to  recover  property,  by  one 
claiming  as  owner.  The  right  of  property  must,  _ 

raking,  be  complete,  to  proceed  to  the  action  of 
ition  ;  thus,  no  such  action  can  be  brought  for 
things  until  after  delivery,  by  which  they  pass. 
RE'VENUE. 
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The  name  given  to  the 


showing  the  revenue  and  expenditure  of  Great  Britain, 
will  be  found  in  the  Parliamentary  Papers  priuted  every 
session. 

RE'VEREND.  (Lat.  reverendus.)  A  title  of  respect 
given  to  the  clergy.  In  Roman  Catholic  countries  the 
members  of  the  different  religious  orders  are  stvled  reve- 
rend. In  England  deans  arc  very  reverend,  bishops  right 
reverend,  and  archbishops  most  reverend.  In  Scotland, 
the  principals  of  the  universities  and  the  moderator  of  the 
General  Assembly  for  the  time  being  are  styled  very 
reverend. 

REVE'RSE.  In  Numismatics,  the  opposite  to  the  ob- 
verse or  face  of  the  coin  or  medal.  See  Onvsass,  Ncmh- 

MATICS. 

REVE'RSION.  In  Law,  it  defined  to  be  the  residue 
of  an  estate  In  lauds,  tenements,  or  hereditaments,  left  in 
the  grantor,  to  commence  in  possession  after  the  deter- 
mination of  some  particular  estate  granted  by  him. 

REVE'RSION  OF  SERIES,  in  Algebra,  is  a  me- 
thod of  expressing  the  value  of  an  unknown  quantity 
which  is  Involved  in  an  infinite  series  of  terms,  by  means 
of  another  series  of  terms  involving  the  powers  of  the 
quantity  to  which  the  proposed  series  is  equal.  Thus, 
if  the  proposed  series  be 

x  =  o.r  +  6ra  +  cr3  +  dr«  +  ...adinf.  .  .  ..  (|.) 
and  If  we  assume 

m  —  A  a  +  B  x*  +  C  x1  +  D  x<  +  ...  ad  Inf.  (2.) 

the  original  series  will  be  reverted  on  determining  the 
coefficients  A.  B,  C.  D.  Ac. 

The  ordinary  method  consists  in  substituting  the  last 
series  (2.)  and  its  powers  for  i  and  its  powers  in  the 
aeries  (1.),  and  equating  the  coefficients,  whereby  the 
values  of  A,  B,  C,  D,  Ac.  are  obtained.  But  this  method, 
though  given  by  Newton,  by  »  horn  the  problem  was  first 
proposed,  becomes  unmanageable  after  a  few  steps ;  and  is 
moreover  defective,  inasmuch  as  it  does  not  show  the 
connection  of  the  coefficients,  nor  the  law  by  which  they 
are  formed.  A  general  formula  was  given  by  Arbogast 
(  Calcul  des  Derivations),  whereby  they  may  be  continued 
with  comparatively  little  trouble  to  almost  any  extent. 
The  values  of  the  fin 
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REVERSION. 

lation,  arts. 72  and  73. ;  and  the  Penny  Cychrpedia.  »hr 
the  values  of  the  coefficients  are  given  to  eleven  terns*.) 

REVE'RSION,  REVERSIONARY  PAYMENT* 
In  the  doctrine  of  Annuities,  a  reversion  is  a  payment 
which  is  not  to  be  received,  or  a  benefit  which  dues  no: 
begin,  until  the  happening  of  some  event,  as  the  death  <if 
a  person  now  living.  Payments  which  are  to  be  received 
at  the  end  of  a  specified  period  of  time  are  usually  called 
deferred  payments. 

The  present  value  of  a  sum  of  money  to  be  received  on 
the  death  of  an  individual  of  a  given  age  depend*  evi- 
dently upon  the  chances  which  the  individual  has  of  sur- 
viving each  future  year  of  age,  combined  with  the  I 
of  money.  The  method  by  which  the  value  is  ( 
from  ;\n  observed  or  assumed  law  of 


explained  under  the  term  AasuaaNct ;  and  for  the  sake  of 
facilitating  calculations  of  this  kind,  which  are  of  very 
frequent  occurrence  in  the  affairs  of  life,  extensive  table* 


(See  also  Woodehouse  s  Principles  of  Analytical  Calm- 


frequent  < 

have  been  published,  computed  from 
of  mortality,  and  at  different  rates  or  interest.  Such 
tables  are  usually  exhibited  in  the  form  of  Annuity 
Tables,  frcm  which  the  solutions  of  all  questions  relating 
to  assurances  and  reversions  are  easily  deduced.  See 
Annuity  and  Assurance. 

Let  A  denote  the  value  of  an  annuity  of  W.  on  a  lift*  of 
a  given  age,  V  the  present  %alue  of  1/.  to  be  reoriTed  jt 
the  end  of  the  year  in  which  the  life  fails  (the  rear  being 
supposed  to  commence  with  the  day  on  which  the  annul  fr 
is  payable),  r  the  rate  of  Interest,  ami  *  =  1  -s-  (I  +  r> ; 
then 

V  a  s>  (I  +  A)  -  A,  or  V  m  »  -  (1  -  r)  A. 

Suppose,  for  example,  that  on  the  death  of  A.,  vhosr 
present  age  Is  fifty-five,  the  sura  of  5000/  Is  to  revert  to  B. 
or  his  assigns,  and  that  B.  proposes  to  sell  his  interest  in 
this  reversion  ;  and  let  it  be  proposed  to  calculate  the 
sum  which  he  ought  now  to  receive,  allowing  the  pur- 
chaser interest  at  the  rate  of  4  per  cent,  per  annum.  In 
the  table  given  under  the  term  Annuity  the  value  of  an 
annuity  of  1/.  on  a  male  life  aged  fifty-five  U  It nXr: 
At  4  per  cent,  we  have  r-*04.  and  I  -5-  1-04  ;  there- 
fore V  -  ^Jf  -  11  0302-  WO.    This  is  thevalut 

of  the  reversion  of  1/. ;  consequently,  "000/ .  x  -A370 
2WV.  is  the  sum  which  B.  should  receive  for  his  rever 
sionary  Interest. 

When  the  reversionary  benefit  consists  of  an  annuity 
to  commence  upon  the  death  of  an  Individual,  and  fep 
continue  for  a  term  of  years  certain,  its  value  is  found  bv 
computing  the  value  of  the  annuity  for  the  assigned 
period,  and  proceeding  as  iu  the  above  example ;  but 
when  it  consists  of  an  annuitv 
death  of  one  individual,  and  ten 

of  another,  it  becomes  necessary  to  have  recourse  to 
tables  of  annuities  on  Joint  lives.  Thus,  If  A.  becomes  ru- 
titled  upon  the  death  of  B.  to  an  annuitv  of  I/,  for  the  re- 
mainder of  his  life,  the  present  value  of  the  rev-Ttioo.  or 
of  A'%  Interest,  is  equal  to  B  —  A  B  ;  where  B  denotes  th« 
present  value  of  the  annuity  on  the  life  of  B.,  and  A  B 
the  value  of  the  annuity  on  the  Joint  lives  of  A.  and  B., 
that  is,  to  continue  only  so  long  as  both  remain  alive. 

The  four  following  rules  give  the  solution  of  all  the 
cases  of  reversionary  annuities  which  can  arise  when 
three  lives  are  concerned,  and  it  is  seldom  that  a  case 
occurs  in  practice  involving  a  greater  number.  It  is  t  > 
he  observed,  that  the  two  letters  A  B  standing  together 
denote,  as  above,  the  value  of  an  annuity  on  the  joint  lives 
of  A.  and  B.,  B  P  that  of  an  annuity  on  the  Joint  lives  of 
//  and  P.,  A  P  Q  that  of  an  annuity  on  the  joint  con- 
tinuance of  the  three  lives  A.,  P..Q.,  and  so  on.  Let  R  be 
the  value  of  the  reversionary  annuity  in  each  case. 

1.  On  a  single  life  A.,  after  the  longest  of  two  lives  P. 
and  Q. ;  R  =  A  —  A  P  —  AQ+APQ. 

2.  On  the  longest  of  two  lives  A.,  B  .  after  a  single  life 
P.;  R—A  +  B  —  AB— AP— BP+APB. 

3.  On  a  single  life  A.,  after  two  joint  lives  P.,  Q.  ;  R  = 
A  —  A  P  Q. 

4.  On  two  Joint  lives  A.,  B.,  after  a  single  life  /».,  R  = 
A  B  -  A  B  P. 

When  reversionary  benefits  are  contingent  on  lives 
failing  In  an  assigned  order,  as  for  instance  an  annuitv 
to  tie  received  upon  the  death  of  A.  provided  he  die  while 
B.  Is  living,  the  formula  becomes  more  intricate,  and 
could  scarcely  be  explained  without 
inconsistent  with  the  nature  of  this 
formation  on  the  subject,  see  the  Treatise*  of 
(1813).  and  Milne  (1816).  We  may  remark,  how. 
that  the  formula?  for  the  solutions  of  questions  connected 
with  this  subject  mar  be  greatly  simplified  by  the  use  of 
an  appropriate  notation  :  for  examples  *>f  which  see  Dc 
Morgan's  Essay  on  Probabilities.  Cabinet  Cyei.;  and 
Hardy's  Sew  and  General  Notation  for  Life  Contingen- 
cies (1840) ;  in  which  last  work  the  solutions  of  all  tli- 
cases  of  annuities  and  assurances  which  can  arise,  when 
not  more  than  three  lives  arc  concerned,  arc  arranged 
iu  a  i 
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REVETEMENT. 

REVE'TEMENT.  In  l-v.rtifir.it ion,  a  strong  wall  of 
rick  or  stone  built  round  the  lower  part  of  tb«  rampart, 
>  support  the  earth  and  prevent  It  rolling  into  the  ditch, 
i  well  ax  to  increase  the  difficulty  of  escalade. 

REVIEW.  The  name  now  commonly  assumed,  by 
terary  usage,  for  periodical  publications  consisting  of  a 
>1  lection  of  critical  essays.  The  Journal  des  Sarans, 
immenced  at  Parif  in  IGbft  by  M.  de  Sallo.  is  commonly 
ted  as  the  first  review  properly  so  called.  The  most  dis- 
nguished  modern  journal!  under  the  name  of  review  in 
r  *i»ce  are.  the  Revue  Enryctopfdique,  the  oldest  of  them 
iow  extinct)  ;  the  Revue  Francaise,  and  Des  Deux 
lands*  :  and  the  Rcrue  Rrilanniaue,  which  consists  of 

ablation,  from  the  KikIMi.  In  I  ngland  the  Monthly  Re- 
km  (established  in  1749)  was  the  first  publication  of  its 
md.  The  establishment  of  the  Edinburgh  Review  In  1H02. 
>llowed  by  that  of  the  Quarterly  in  1809,  may  be  said  to 
a»  e  commenced  a  new  era  in  criticism  :  from  that  time 
•views  have  been  adopted  as  the  organs  for  conveying  the 

fSmTteumSml^  AH  the  leadmg  wofS  of  thu'dS 
rription  (the  Edinburgh,  Quarterly,  Foreign  Quarterly, 
triitsh  and  Foreign,  Westminster.  Britith  Critic,  Church  of 
'.ngland,  and  Dublin)  now  appear  quarterly,  or  nearly 
>.  The  management  of  reviews  in  England  is  in  the 
ands  of  an  editor  ;  whose  name,  however,  does  not  ap- 
ear,  the  publisher  being  the  party  responsible.  The 
rtirles  are  also  always  anonymous  :  the  Westminster 
nly,  some  time  ago,  adopted  the  practice  of  putting  the 
utials  of  contributors,  or  initials  assumed  by  them, at  the 
nit  of  their  papers.  All  these  reviews  adhere  to  their 
eslgnation,  the  articles  admitted  being  in  the  form  of 
fvievn  on  some  work  or  works  specified  at  the  head, 
Ithough,  in  point  of  fact,  the  latter  are  often  not  even  no- 
iced  by  the  reviewer,  his  remarks  being  more  in  the  form 
f  a  general  essay  than  of  a  review.  In  this  way  they  serv* 
he  purpose  of  affording  governments  or  political  parties 
he  means  of  making  statements  of  facts,  or  declarations 
i  opinion,  which  do  not  involve  them  in  the  difficulties  of 
irect  responsibility,  and  yet  are  generally  understood  to 
onvey  their  sentiments.    The  pay  of  writers  in  reviews 

•  various,  depending  not  only  on  the  means  of  the  re- 
iew,  but  on  the  rules  adopted  by  particular  editors  ; 
iff  some  have  thought  proper  to  equalize  their  rate 
'f  remuneration,  others  to  retain  in  their  own  hands 
he  power  of  estimating  contributions  according  to  their 

n-.o-ixl  value.  The  French  "revues"  are  conducted 
>t.  a  different  plan.  Articles  In  general  have  the  name 
M  the  contributor  attached  ;  and  the  form  of  a  "  review  " 

*  not  preserved,  tales,  poetry,  essays  on  the  politics  of 
he  day.  Ac.  being  admitted  indiscriminately. 

Dut  besides  France  and  England,  reviews  have  been  long 
'stahllsbed  in  the  other  European  states,  and  in  America ; 
>ut  this  species  of  publication  has  taken  the  deepest  root 
n  Germany,  where  reviews  may  be  said,  without  ex- 
^•••ration,  to  appear  dally,  though  none  of  them  possess 
he  influence  of  our  Edinburgh  or  Quarterly  Review. 
Hir  Giktinger  Gelehrie  Anxeige,  which  is  the  oldest,  still 
•xists,  and  maintains  a  high  character  for  ability  and  ira- 
wrtlallty. 

Review.  In  Military  language,  an  inspection  of  the 
lppearance  and  regular  disposition  of  a  body  of  troops 
wvmbled  for  that  purpose. 

RE  VISE.   See  Correcting. 

REVI'VOR,  BILL  OF,  In  l.aw,  is  a  continuance  of  an 
original  bill  in  a  court  of  equity,  when  by  death  some 
wty  to  it  has  become  incapable  of  prosecuting  or  de- 
ending  a  suit,  or  a  female  plaintiff  has  incapacitated  her- 
"If  by  marriage  from  suing  alone.  A  bill  "  of  revivor 
ind  supplement"  continues  a 
utd  supplies  defects  arisen 
to  the  institution  of  the  suit. 

REVOCATION,  POWER  OF.    In  Law.  a  power 
contained  in  a  volu 
»hich  the  grantor 
granted  by  the  deed.  Voluntary 
af  revocation  are  held  fraudulent 
is  against  purchasers. 

RE'VOLUTE.  ( Lat.  revolvo,/  roll  badt.)  In  Zoo- 
logy, when  a  part  Is  rolled  outwards  or  bark  wards. 

REVOLU'TION.  In  Politics,  a  word  of  somewhat 
indefinite  meaning,  but  usually  denoting  an  extensive 
change  in  the  political  constitution  of  a  country  accom- 
plished in  a  short  time,  whether  by  legal  or  illegal  means. 
The  term  Revolution,  in  English  History,  Is  applied  by 
*»y  of  eminence  to  the  year  1688,  universally  regarded 


eed  of  conveyance  to  uses,  by 
the  liberty  to  revoke  the  uses 

c.4. 


as  the  great  era  of  English  liberty,  —  when  \S  illiam  III. 
and  Mary  acceded  to  the  throne  on  the  forced  at  " 
of  James  II. 

Revolution.   In  Geometry,  the  motion  of  a 
line  about  a  centre. 

Revolution,  In  Astronomy,  is  used  to  signify  the  pe-  i 
rtod  In  which  a  planet,  satellite,  or  comet  returns  to  the 
Vlace  In  its  orbit  from  which  we  estimate  its  setting  out. 

REVOLUTION.  FRENCH  (ERA  OF  THE).    In  | 
'"limnology,  this  was  substituted  for  the  Christian  era  in  ; 
Ml  public  acts  and  documents,  by  a  decree  of  the  National  , 
#10M  I 


RHETORIC. 

Convention  In  1793 1  and  fixed  at  the  23d  September.  1791, 
the  day  of  the  foundation  of  the  French  republic.  It 
was  abolished  by  Napoleon,  and  the  Christian  era  restored 

In  l*Ov». 

REX  SACRO'RUM.  In  Roman  History,  a  priest  ap- 
pointed after  the  expulsion  of  Tarquin  to  superintend 
certain  holy  rites  which  had  always  been  performed  by 
the  king  In  person.   (Lir  il.  2.) 

RHABDOLO'GIA.  (Gr.  ?*81k,  a  rod,  and  X*?«.  a 
description.)  The  name  given  by  Napier  to  a  method  of 
performing  multiplication  and  division  by  means  of  a  set 
of  figured  rods  or  scales.   See  Napier's  Rons. 

RHA'BDOMANCY.  (Gr.  UBlt,  and  ***'vum,  pro- 
phecy.)  Properly,  divination  by  a  rod  or  wand.  Some 
persons  have  been  believed  to  be  endowed  by  nature 
with  a  peculiar  sense  or  perception,  by  which  they  are 
enabled  to  discover  things  hid  in  the  earth,  especially 
metals  and  water.  But  a  more  prevalent  opinion  has 
been,  that  the  discovery  of  these  substances  might  be 
effected  by  means  of  a  divining  rod.  The  divining  rod  is 
a  branch  of  a  tree,  generally  hazel,  forked  at  the  end,  and 
held  In  a  particular  way,  by  the  two  ends,  in  the  hands 
of  the  adept  ,  and  is  supposed  to  indicate  the  position  of 
the  substance  sought  by  bending  towards  It  with  a  slow 
rotatory  motion,  the  adept,  according  to  modern  practice, 
being  placed  In  contact  with  some  metallic  or  other  mag- 
netic substance.  The  art  Is  said  to  be  occasionally  prac- 
tised In  the  south  of  France  and  Italy,  under  (he  names 
of  mctalloscopy,  hydroscopy,  Stc.  Cam  petti,  an  Italian, 
in  the  beginning  of  the  present  century,  excited  much 
attention  by  his  professed  powers  of  rhabdomancy. 

RHAMNA'CE.E.  ( Rhamnus,  one  of  the  genera.)  A 
natural  order  of  arborescent  or  shrubby  Exogens,  in- 
habiting all  parts  of  the  world  excepting  the  arctic  re- 
gions. The  berries  of  various  species  of  Rhamnus  are 
violent  purgatives ;  while  the  fruit  of  some,  as  the  jujube, 
is  harmless  and  eatable.  Rhamnus  trangtiUs  yields  the 
best  kind  of  charcoal  for  gunpowder.  From  the  berries 
of  R.  injector  iu*  and  others  a  yellow  dye  is  obtained,  but 
In  general  the  species  arc  neither  useful  nor  ornamental. 
They  are  all  small-flowered  polypetalous  or  apctalou* 
plants,  with  four  or  five  stamens  alternating  with  the 
lobes  of  the  calyx. 

RHAMPHA'STOS.  (Gr.  fuu^s. 
name  of  a  genus  of  Scansorial  birds  ( 1 
system  of  Cuvler,  distinguished  by  an 
nearly  as  thick  and  as  long  as  the 'body  In  i 
The  compensation  by  which  this  disproportionate  beak  is 
rendered  manageable  and  portable  Is  an  extremely  light 
and  cellular  structure  internally.  It  is  arcuated  near  the 
extremity,  and  in  old  toucans  Is  Irregularly  indented 
along  the  edges.  The  toucans  are  distinguished  from  the 
hornbills  by  the  scansorial  modification  of  their  feet,  in 
which  two  toes  behind  arc  opposed  to  two  in  front ;  and 
by  their  long,  narrow,  and  ciliated  tongue.  They  are 
confined  to  the  hot  climates  of  America,  where  they  live 
in  small  flocks,  feeding  on  fruit,  insects,  and  the  eggs  and 
callow  offspring  of  other  birds. 

RHAPO'NTICIN.  A  substance  obtained  from  the 
Rheum  rhaponticum  in  the  form  of  yellow  scales ;  insolu- 
ble in  cold  water  and  in  ether,  and  tasteless  and  inodor- 
ous. It  dissolves  in  24  parts  of  boiling  water,  and  in  2  of 
absolute  alcohol. 

RHA'PSODIST.  (Gr.  |U*-t*,  I  sew  or  string  together; 
H*„  a  song.)  A  class  of  persons  whoare  said  to  have  flou- 
rished in  the  age  of  Homer,  whose  occupation  it  was  to 
compose  or  commit  to  memory  poems,  which  they  recited 
for  toe  amusement  of  their  auditors.  It  has  been  supposed 
that  by  means  of  persons  of  this  class  the  poems  of  Homer 
were  preserved  till  the  Invention  of  writing  secured  them 
more  permanently,  and  among  them  is  divided  the  honour 
of  the  authorship  of  the  Iliad  and  Odyssey  by  those  who 
deny  the  individuality  of  Horner.  But  the  fact  of  the 
existence  of  such  a  class  with  higher  pretension*  than  to 
the  faculty  of  making  short  extemporaneous  effusions  is 
highly  doubtful  as  it  rots  mainly  on  the  awimed  fact 
that  the  art  or  writing  was  unknown  in  Ionia  In  the 

RHEA.*,(Gr.  »s».  /  flow.)  In  Classical  Mythology, 
daughter  of  Ccelus  and  Terra,  wife  of  Saturn,  and  mother 
of  V  esta,  Ceres,  Juno,  Pluto,  Ac.  She  is  frequently  con- 
founded with  Ops,  Terra,  and  Cybcle.  For  the  particulars 
of  her  history,  see  Saturn. 

Rhea.  The  name  of  a  genus  of  Struthlous  birds,  of 
which  the  three-toed  ostriches  of  South  America  are  the 
representatives. 

RHE'lN.  An  inodorous  bitterish  substance  of  a  yellow 
colour,  obtained  bv  gently  heating  powdered  rhubarb 
with  8  parts  of  nitric  acid  of  the  sp.  gr.  1*37,  evaporating 
to  the  consistence  of  syrup,  and  diluting  with  cold  water. 

RHE'TORIC.  (Gr.M|r«(;«D,  sc.  vtr»i»,  the  rhetorical 
art ;  from  p*ir*e,  an  orator.)  In  the  widest  sense  in  which 
the  word  is  occasionally  used  by  modern  writers,  the  art 
of  prose  composition  generally.  In  the  most  restricted 
and  most  etymological  sense,  the  art  of  oratory,  or  of  ad- 
dressing public  assemblies.  In  an  Interim  .lute  sense,  tn 
which,  perhaps,  it  is  most  commonly  employed,  the  art  of 
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RHEUMATISM. 

Argumentative  composition.  Thii  come*  nearest  to  the 
signification  which  Aristotle,  the  earliest  extant  writer  of 
a  formal  treatise  on  rhetoric,  attached  to  the  title  of  his 
subject,  when  he  defined  it  to  be  the  art  of  discovering 
and  employing  topic*  of  persuasion.  He  arranged  these 
topics  or  means  of  persuasion  under  three  heads.  First, 
those  which  arise  from  the  character  of  the  orator  himself ; 
i.e.  the  character  in  which,  by  what  must  be  termed 
rhetorical  artifice,  he  places  himself  before  his  hearers. 
It  is  obvious  that  a  speaker  addressing  an  assembly,  who 
is  known  by  them  to  be  actuated  by  honest  motives,  and 
to  understand  the  subject  on  which  he  speaks,  advances 
by  the  mere  possession  of  these  adventitious  attributes 
a  long  way  towards  the  end  and  aim  of  oratory,  viz.  per- 
suasion. Hence  it  is  that  Aristotle  presents,  as  one  of 
the  chief  branches  of  rhetoric,  the  art  by  which  the 
Speaker  or  writer,  as  it  were,  invests  himself  with  these 
attributes,  and  thus  ensures  a  more  favourable  reception 
to  his  argument.  The  art  of  moving  the  passions  by  the 
use  of  such  arguments  and  representations  as  arc  proper 
to  excite  each  belongs  also,  in  Aristotle's  arrangement, 
to  this  division  of  his  subject.  In  his  second  division  he 
treat*  of  argument  itself,  considered  with  respect  to  its 
cogency  or  inconciusiveness  in  point  of  form  ;  and  hence 
logic,  in  this  point  of  view,  becomes  ancillary  to,  or  a 
subdivision  of,  rhetoric.  The  third  division  of  the  sub- 
ject exhibits  the  modes  of  persuasion  arising  from  style, 
arrangement,  delivery,  and  action  ;  and  to  this  third 
branch  writers  who  have  treated  of  rhetoric  in  its  more 
limited  sense  have  usually  confined  themselves. 

As  the  work  of  Aristotle  Is  the  first,  so  it  is  the  only 
systematic  treatise  on  rhetoric  which  the  ancients  have 
left  us,  among  whom  the  art  was  much  more  diligently 
cultivated  than  among  the  moderns.  Public  speaking 
was  of  Infinitely  greater  importance  in  the  classical  com- 
monwealths than  In  any  modern  slate  ;  even  hi  our  own, 
where  most  sedulously  studied  and  most  valued,  it  is  but 
a  subsidiary  accomplishment  Tbn  true  momentum  of 
which  convinces  or  dissuades,  lies  in  the 


vindicate,  or  to  explain  the  actions  of  individuals.  French 
oratory,  from  the  nature  of  it*  subject,  is  and  always  was 
confined  within  narrow  limits.  Probably  pulpit  oratory, 
in  modern  European  society,  answers  most  nearly  to  the 
classical  notion  of  rhetoric  ;  and,  had  it  ever  been  sub- 
jected to  systematic  rules,  would  have  been  found  most 
nearly  to  conform  to  thoso  which  the  ancients  have  left 
us.  Among  the  Romans,  oratory  did  not  begin  to  be 
cultivated  as  a  science  until  just  at  the  period  when  its 
political  importance  was  about  to  cease.  Rhetor  if.  under 
the  It oman  empire,  was  taught  as  a  regular  science ; 
but  it*  practical  display  was  confined  to  the  orators  of  the 
forum,  among  whom  the.  art  gradually  declined,  from 
the  tendency  of  the  civil  law.  during  the  last  period  of 
its  development,  to  conduct  all  process  by  written  rather 
than  oral  method.  On  the  other  hand,  the  rules  of 
rhetoric  were  applied  to  the  construction  of  declamations, 
a  species  of  fictitious  argument  much  in  vogue  during 
the  decline  of  Roman  literature;  and  of  panegyrical 
harangues.  The  study  of  rhetoric.  In  this  perverted 
sense  of  (he  word,  i.  e.  of  declamatory  speaking  or  writing, 
found  peculiar  favour  in  the  African  and  oriental  schools 
of  the  Roman  empire.  Some  of  the  early  Christian 
writers,  especially  fcrtulllan,  afford  evident  tokens  of 
having  acquired  the  art  of  composition  under  such  disci- 
pline   See  ELoqrfcNiK. 

KIIF.l  'MATISM.  (Gr.wi/A*-riri*«*.)  A  painful  af- 
fection of  the  joints,  attended  by  swclliug  or  stiffness  ;  and 
also  affecting  the  muscular,  tendinous,  and  fibrous  tex- 
ture*. 1t  is  occasionally  accompanied  by  fever,  when  it 
constitutes  acute  rheu$uatitm,or  rheumatic feter;  in  which 
case  the  joints  are  much  swollen  and  excessively  painful ; 
the  pulse  frequent,  but  seldom  hard;  the  perspiration 
usually  abundant  and  acid  ;  the  tongue  extremely  foul, 
and  the  bowels  costive ;  headach  is  seldom  complained 
of,  and  delirium  very  rare.  In  this  form  of  the  disease  its 
translation  or  metastasis  to  the  heart  is  not  uncommon. 
The  treatment  consists  in  occasional  venesection:  in 
the  use  of  purgatives  and  sudorific*,  and  occasionally  of 
tonics,  more  especially  cinchona:  calomel  and  opium  are 
also  largely,  and  often  very  successfully  employed.  Chronic 
rheutnatitm  is  not  in  general  attended  or  any  very  re- 
markable constitutional  symptoms.  It  occasionally  leads  to 
permanent  distortion  of  the  joints ;  affects  the  periosteum, 
tendons,  and  ligaments ;  and  is  most  common  in  debilitated 
habits,  when  the  health  hat  been  broken  by  previous 
disease  or  over  exertion  of  body  or  mind.  Opium,  espe- 
cially in  the  form  of  Dover's  powder,  is  generally  necessary 
In  tnis  disorder  to  procure  rest.  The  bowels  should 
be  kept  moderately  actho  by  warm  purges,  ami  tonics 
and  alteratives  cautiously  administered.  A  course  of  sar- 
saparilla  is  often  extremely  serviceable :  colchicum  has 
been  resorted  to,  but  with  most  uncertain  success. 

RHINOCEROS.  {Or.  ^.anote;  Mt^t.a  horn  )  The 
10.VJ 


RHUBARB. 

name  of  a  genus  of  Pachydermatous  mammal*,  charac- 
terised by  one  or  two  horny  productions  upon  the  no**-. 
A  species  of  hornbill  is  also  called  rhinoceros,  on  account 
of  the  remarkable  recurved 
from  its  upper  mandible. 

RHINSBURGERS.  The  name  of  a  sect  of  Chrl 
which  sprung  up  in  Holland  in  the  l*th  century.  They 
seem  to  have  separated  from  th«  church  for  the  mere 
sake  of  separation,  for  they  held  all  its  doctrines,  but  re- 
jected all  discipline ;  no  other  profession  being  required 
from  its  members  than  a  belief  that  Christ  is  the  Messiah, 
and  that  the  scriptures  are  inspired.  They  allowed  of 
no  priests:  auy  member  (women  alone  excepted)  might 
preach  and  expound  in  their  meetings,  which  were  held 
In  so  called  coUeeet  of  piety.  At  ono  period  they  had 
formed  eighteen  of  these  in  different  towns;  but  from  th- 
large  licence  of  the  Interpretation  of  scripture  which  th«-y 
enjoyed,  several  ran  into  enthusiasm,  and  having  no 
principle  of  cohesion  they  soon  fell  to  pieces,  and  arc 
now  completely  extinct.   See  Society. 

RHIPI'PTERANS,/{*»]piprrra.  (Gr.ftTn.aJan;  iism 
a  urine.)  A  name  proposed  by  I.atrcille  to  supersede 
that  of  Streptipttra,  by  which  Klrby  designated  a  new 
order  of  insects  which  he  had  discovered.  The  new 
name  has  nothing  to  recommend  it  since  it  signifies  a 
character,  founded  on  the  presence  of  pterygoda,  common 
to  other  order*  of  insects,  as  the  Lepidopteran*. 

RHIZA'KTHEjE.  (Gt.faZm,  a  root;  *  flower  > 

A  class  of  plants  occupying  a  station  between  sexual  and 
asexual  species,  and  appearing  to  be  an  intermediate  form 
of  organization  between  Endogens  and  the  lower  orders 
of  vegetation.  They  agree  with  the  former  in  the  pre- 
sence of  sexes,  and  In  their  flowers  having  sometimes  a 
ternary  itructure ;  but  they  have  scarcely  any  spiral 
vessels ;  and  their  seeds  appear,  as  far  as  they  havre  been 
examined,  to  consist  of  a  mass  of  spores,  without  a  i 
embryo.  In  their  succulent  texture.  In  their 
often  in  their  putrid  odour  when  dec* 
liferous  seeds,  and  in  their  parasitical 
resemble  Funeace* ;  while  In  their 
they  accord  with  Aracc*.  or  similar  Endogens.  They 
in  all  cases  parasites,  aud  destitut 
lieu  of  which  some  of  them  have  i 
their  stems.  Notwithstanding  their  parasitical  habits, 
some  are  of  extraordinary  size:  the  flowers  of  Hajfletu: 
arnoidi  are  as  much  as  nine  feet  in  circumference. 

RHIZO'MA.    In  Botany.    See  Rooi  *i  k 

RHl'ZOSTOMES,  Rhizostoma.  (Gr.As*,  and  rrvtm.. 
a  mouth.)  A  genus  of  Ateduut,  Including  those  whirh 
have  the  absorbing  orifices  of  their  nutrient  canals  of 
small  sise,  and  situated  in  great  numbers  on  the  branch*  * 
of  arms,  or  peduncles,  extending  from  the  centre  of  the 
Inferior  surface  of  the  disk. 

RHO'DIl'M.(Gr.  a  rose  §  on  account  of  the  roao- 
red  colour  of  some  of  its  salts,  especially  of  the  chloride, 
when  dissolved  in  water. )  A  metal  discovered  in  1**0.  by 
Wollaston.  associated  with  palladium  in  the  ore  of  pla- 
tinum. It  is  of  a  whitish  colour,  very  difficult  of  fusion, 
and  very  hard.  Its  specific  gravity  Is  about  II.  and  n» 
equivalent  about  52.  It  has  been  used  for  the  points  of 
metallic  liens. 

RHO'MBOID.  In  Geometry,  a  quadrilateral  figure 
which  has  its  opposite  side*  equal.  When  it*  angles  are 
right  angles,  it  is  called  a  rectangle. 

RHOMB  SPAR.  A  crystalline  magnesian  isrtg— ru 
of  lime. 

RHO'MBUS.  In 
by  four  equal  straight  lines.   When  its 
angle*,  it  becomes  a  square. 

RHONCUS.   (Gr.  cmv.)    A  rattling  or i 
sound  i  the  term  it  chiefly  applied  to  sound* 
by  certain  morbid  states  of  respiration,  as  indicated  by 
the  stethoscope. 

RHU'BA  R it.  The  root  or  the  Rheum  pa  I  malum,  and 
perhaps  some  other  species,  cultivated  iu  China  for  th«? 
supply  of  the  drug  market.  The  varieties  of  rhutsarlt 
known  in  commerce  under  the  names  of  Russian,  Turkey, 
and  Indian  rhubarb,  are  all  derived  from  one  source . 
but  the  select  pieces  are  sold  under  the  name  of  Russuu, 
and  Turkey  rhubarb,  and  those  of  somewhat  inferior 
quality  as  East  Indian.  To  judge  of  the  quality  of  rhu- 
barb, it  should  be  cut  or  brokcu  ;  w  hen  good  it  is  of  a 
mottled  reddish  or  brownish  red  colour;  that  which  is 
very  pale  or  very  dark  coloured,  and  either  so  soil  as  to 
be  spongy,  or  hard  and  stony  in  texture,  is  bad.  Rhubarb 
i*  a  valuable  article  of  the  materia  medico,  being  an  ape- 
rient, and  at  the  same  time  a  tonic  and  astringent .  Th? 
average  dose  of  powdered  rhubarb  is  twenty  grains, 
which  after  it*  purgative  operation  leaves  a  certain 
astringent  effect  upon  the  bowels  ;  hence  its  use  in  diar- 
rhoea :  from  two  to  five  grains  operates  as  a  tonic,  and  is 
very  useful  in  some  forms  of  dyspepsia.  A  mixture  of 
one  part  of  rhubarb  with  two  of  powdered  sulphate  of 
potash  is  an  excellent  aperient  for  children.  It  is  oc- 
casionally given  as  a  tincture  or  infusion ;  but  the  powder 
is  the  best  form,  either  in  a  little  plain,  or  | 
»r  in  the  fotm  * 
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RHUMB. 

RHUMB.  A  circle  on  the  earth's  surface  making  a 
ven  angle  with  the  meridian  of  the  place,  marking  the 
recti  on  of  any  object  through  which  it  paste*.  The 
virion*  on  the  compass  card  are  called  rhumbs.  See 

KttCATOtt'S  C'HAKT. 

RHUMB  LINE.  In  Naval  Aftairs.the  track  of  a  ship 
bich  cuts  all  the  meridians  at  the  same  angle  ;  called  also 
e  laxodromtc  cunt.  This  beiug  the  simplest  curve,  it 
ie  route  universally  pursued  ;  but  a  thip  sailing  on  this 
tire  never  looks  direct  for  her  port  until  it  comet  in 

gilt.      Srr  LoXODROMIC  CfJRVB. 

RHYME.  I  <-r.  ^*t*.-.  mature;  or  Germ,  reim.)  In 
r.  the  correspondence  of  sounds  in  the  last  words  or 
i  of  verses.  The  latter  is  the  true  rh vme  of  modern 
pean  languages.  There  are  rhymed  verses  in  the 
classical  poets,  where  the  jingle 
id  more  distinct  examples  of  it  In  the 
au  military  songt.  Ac.  which  have  comedown  to 

period  of  the  decay  of  the  Latin  language, 
was  subttituted  for  metre  in  the  rhythmical 
rangement  of  the  verse,  rhyme  made  its  way  Into  the 
>mpo*itioii  of  church  hymns,  Ac.  It  hat  been  attempted, 
it  with  little  success,  to  deduce  this  innovation  from 
ie  Goths,  and  from  the  Arabians;  but  the  former,  like 
Lt-  old  Teutonic  races,  probably  used  alliteration,  but  no 
i yme  In  their  verses ;  and  the  latter  could  not  have  in- 
ii-nced  Kuropean  literature  until  a  period  long  after 
i .it  in  which  rhyme  first  appears.  A  rhyme  In  which 
ie  final  syllables  only  agree  {strain,  complain),  is  called 
male  rhyme;  one  In  which  the  two  final  syllables  of 
u  h  verse  agree,  the  last  being  short  ( mo  tit  m ,  ocean), 
male  ;  and  the  latter  Is  sometimes  extended  in  Italian 
x-try  to  three  syllables  (Jcmore,  immemore),  when  the 
rrse  is  called  sdrucciolo.  In  English  such  a  licence 
hardly  permissible,  except  in  burlesque  poetry  (see 
ludtbruM  and  Don  Juan  for  Instances).  By  the  strict 
j let  of  French  prosody,  the  male  and  female  species 
f  rhymes  must  be  alternately  used,  however  Intri. 
Ue  the  disposition  of  the  verse  may  be;  although  the 
ist  short  syllable  is  generally  mute,  or  very  slightly 
xinded.  Rhymes  which  extend  not  only  bevond  the 
iree  last  syllables,  but  through  the  whole  structure  of 
if  line*,  are  used  in  Arabian  and  Persian  poetry.  Rhymes 
i  which  the  consonants  of  the  latt  syllable  In  each  verse 
re  identical  {.dress,  address)  are  vicious  in  English, 
ut  rather  admired  in  French  poetry.  One  more  smgu- 
trity  of  English  poetry  deserves  notice:  while  from  the 
regularity  of  our  spelling  many  syllables  rhyme  with 
\ch  other,  although  widely  dissimilar  in  orthography 
coo,  pursue),  there  are,  on  the  other  hand,  rhymes 
•'bich  speak  to  the  eye,  and  not  to  the  ear  ;  i.  e.  in  which 
Ue  orthography  of  the  rhyming  syllables  it  the  tame, 
ut  the  pronunciation  different ;  as,  wtnd.  find ,  none, 
ione.    I  n  the  following  triplet  of  Dryden,  — 

TU  nothing  yet ;  Ihrn  pnor  »nd  naked  come, 

Thy  Father       rveetv*  hkt  un  thrift  home. 

And  thj  bksl  Ssviuur's  blood  dinli.uKc  the  mighty  turn, — 

t  will  be  seen  that  the  first  and  third  lines  rhyme  in  a 
k'Uimate  manner,  although  the  last  syllables  arc  difler- 
ntly  spelt ;  while  the  first  and  second  rhyme  to  the  eye 
uly,  and  not  to  the  ear.   Thit  it  a  licence  only  rendered 
dmissible  by  precedent. 
RHYNCHOPHORES,  Rhyncophora.    (Or.  e-^x't- 
beak,  and  ft(*.  I  carry.)    The  name  of  a  family  of 


RHYTHM.  (Gr .  (vdf*H  ■)  The  consonance  of  meaMi  re 
nd  time  in  poetry,  prose  composition,  and  music, 
od  by  analogy  in  dancing.   Each  verse  or  each  period 


hythm  It 


dancing,  fcach  verse  or  each  period 
as  a  whole,  within  which  the  poetical 
■  and  exact,  within  certain  limited 


the  pleasure 

it  rather  matter'  of  taste  and  experience 
ban  of  rule.  Those  parts  which  receive  the  ictus  or 
tress  of  the  rhythm  are  termed  arsis  (elevation),  the 
•••a.n.ler  form  the  th.^a  (depression)  ;  the  former  Is 
reqisently  denoted  to'  the  eye  by  the  accent  marked  ', 
then  in  a  foreign  or  unknown  word  we  with  to  direct 
he  voice  In  pronunciation  to  employ  the  correct  em- 
phasis. The  smallest  rhythmical  division  is  the  foot,  by 
rhlch  every  union  of  arsis  and  thesis  is  understood.  A 
hort  syllable  is  an  original  unit  of  time  ;  a  long  syllable 
ontaint  two  unltt.  '1  he  number  of  feet  enumerated  in 
Uivical  writert  on  metre  amount  to  twenty-eight.  In- 
l*ling  all  the  varieties  which  may  be  formed  out  of  two, 
kree,  or  four  syllables,  long  and  short,  and  varying  from 
*o  to  eight  units  of  time.   See  Foot,  Mktrk. 

RIAL.  A  gold  coin  current  in  the  reigns  of  Henry  VI. 
ind  Elisabeth  :  under  the  former  its  value  was  lis.,  un- 
let the  latter  15s. 

RIBS.    In  Architecture,  curviform  timbers  to  which, 
a  an  arched  or  coved  plaster  ceiling,  the  laths  are  nailed. 
,  Ribs.    A  term  for  the  timbers  of 
ro'n 


s.  A  term  for  tl 
the  keel,  as  the 


a-sav  ssstii*  ns  v  a ■      »» .  w • 

a  ship^  which  spring 


RIGHT  ASCENSION. 

bra,  especially  when  developed  so  as  to  encompass  the 
trunk.    In  the  human  subject  there  are  twelve  ribs. 
RICE.    See  Oryza. 

RICE  PAPER.  This  substance  is  said  to  be  a  mem- 
brane of  the  Artocarpus  inctsa.  or  bread-fruit  tree.  {See 
Artocakpic.)  It  is  brought  from  China  in  small  pieces, 
dyed  of  various  colours,  and  is  used  as  a  material  for 
painting  upon,  and  for  the  manufacture  of  several  fancv 
and  ornamental  articles.  It  is  sometimes  erroueousljr 
suited  to  be  prepared  from  rice.  ( See  Brewster,  Edinb. 
Journ.  of  Science,  vol.ii.) 

HICI'NIC  ACID.  One  of  the  products  obtained  by 
distilling  castor  oil  at  a  high  temperature. 

RICKETS.   See  Rachitis. 

RICOCHE'T  FIRING.  In  Gunnery,  is  a  mode  of 
firing  with  small  charges  from  pieces  of  ordnance  ele- 
vated at  small  angles,  as  from  3°  to  6°.  It  is  a  very  de- 
structive method  ;  as  the  rebound  causes  the  shot  or  shell 
to  pass  along  a  great  space  almost  upon  the  ground, 
destroying  ail  that  it  meets  with  in  its  way.  The  word 
signifies,  literally,  the  sort  of  motion  which  it  familiarly 
called  ducks-and-drakes,  as  applied  to  a  flat  stone  thrown 
on  the  surface  of  the  water  under  a  very  small  angle. 

RIDP.AU.  In  Fortification,  a  smaU  elevation  of  earth 
extending  itself  lengthwise  on  a  plain,  serving  to  cover  a 
camp  from  the  approach  of  the  enemy,  or  to  give  other 
advantage  to  a  post. 

RI'DER.   A  term  used  to  signify  any  addition  to  ma- 
nuscripts or  othc 
pletion. 

HIDGE.    In  Architecture,  the  upper  1 
in  a  roof,  against  which  the  rafters  pitch. 

RI  DING.  The  three  divisions  of  the  county  of  York 
are  to  termed,  by  a  corruption  of  the  Saxon  word  t hiking 
or  t ridmg  (third  part). 

RIDO'TTO.  (Ital.)  A  favourite  public  Italian  en- 
tcrtainment.  consisting  of  music  and  dancing  ;  held  gene- 
rally on  fast  evet. 

RI'FLE  GUNS.  Muskets  or  pieces  of  ordnance,  whose 
barrels,  instead  of  being  a  clear  cylinder  inside,  arc  fur- 
rowed with  spiral  channels.  The  object  is  to  give  the 
ball  a  rotatory  motion  about  an  axis,  in  consequence  of 
which  it  preserves  itt  direction  with  much  greater  cer- 
tainty than  when  fired  from  the  common  clear  barrel. 
See  Gt'N. 

A  body  of  men  armed  with  rifles  are  called  riflemen  ; 
but  the  terra  it  most  frequently  applied  to  the  military 
corps  called  the  rifle  brigade,  and  to  the  GOth  regiment  of 
the  British  army,  which  is  dressed  in  green  and  armed  w  ith 
rifles. 

RIG.  The  peculiar  manner  of  fitting  the  masts  and 
rigging  to  the  hull  of  any  vessel ;  thus  schooner  rig,  ship 
rig,  Ac,  imply  the  masts  and  sails  of  these  vessels  without 
regard  to  the  hull. 

KTGGING.  Thesystemof  cordage  by  which  the  masts 
are  supported,  and  the  sails  extended  or  taken  io.  The 
rigging  is  hence  divided  into  itatuiing  rigging  and  running 
rigging.  The  standing  rigging  consists  of  the  pendants, 
short  strong  ropes  first  put  over  the  lower  mast  heads, 
and  having  thimbles  for  hooking  tackles  to  ;  the  skruuds, 
stops,  and  backstays.  The  lower  rigging  implies  that  of 
the  lower  masts,  the  topmast  rigging  that  of  the  topmast, 
and  so  on.  The  site,  strength,  number  of  ropes,  Ac.  of 
the  rigging,  are  all  matters  determined  by  experience. 
A  complete  description  of  rigging  is  to  be  found  in  the 
well-known  work  of  Darcy  Lever. 

RI'GGING  LOFT.  The  room  or  rooms  In  which  the 
rigging  Is  prepared. 

R I <. III  .    In  Geometry,  a  term  sometimes  used  syno- 
nymously with  straight,  as  right  line  ;  but  generally  as 
opposed  to  obliqi 
by  two  straight  I 
angle  of  90°  ;  right  cone, 

figures  whose  tide*  are  pcrpendicufar  to  ttic'plane  of  the 
base. 

Right-angled  Triangle,  A  triangle  having  one  right 
angle. 

Right-angled  Triangle.  In  Numbers.  A  favourite  spe- 
culation i.i  the  Platonic  school  of  mathematicians  was 
to  find  rational  numbers  which  should  designate  the  sides 
of  a  right-angled  triangle.   Pythagoras  gave  the  formula 

«         1   and  —  +—  where  n  it  odd     Plato  eave  2» 
2  I 

ni—  i,  and  n7  +  1,  where  n  Is  either  odd  or  even.  Va- 
rious other  forms  have  been  given  by  subsequent  writers. 
The  determination  of  tuch  sets  of  formula-  forms  a  branch 
of  the  Diophantinn  Analysis. 

RIGHT  SPHERE.  In  Geography,  the  position  of 
the  sphere  when  the  equator  cuts  the  horison  at  right 
angles. 

RIGHT  ASCENSION,  in  Astronomy,  is  the  anglo 
at  tho  pole  of  the  equator  formed  by  two  great  circles, 
one  of  which  passes  through  the  first  point  of  Aries,  and 
the  other  through  a  celestial  hotly,  and  is  consequently 
red  by  the  arc  of  the  equator  intercepted  between 
circles.   Right  ascension  and  declination  arc  th« 


Thus,  a  right  angle.  I  he  angle  formed 
i  perpendicular  to  each  other,  or  an 
tunc,  cinder,  prism,  pyramid,  Ac, 
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RIGHT  DIVINE, 
to  which  the  positions  of 

RIGHT,  DIVINE.  fnl  Divinb  Right. 
RIGHT  OF  PRO'PRRTY.  (IjU.  iut  proprietatls  ; 
Fr.  droit  de  propriet6.)  In  Political  Economy,  the 
right  which  states,  bodies  of  individuals,  and  Individuals 
hare  to  the  exclusive  use  and  enjoyment  of  such  lands, 
natural  powers,  and  products  as  have  been  appropriated 
or  set  apart  fur  any  peculiar  purpose. 

Origin  qftkit  /light.  —  It  would  occupy  the  reader's 
time  to  no  good  purpose  were  we  to  state  the  different 
theories  that  have  been  advanced  by  jurists  and  writers 
on  public  law  to  account  for  the  origin  of  this  right.* 
This,  Indeed,  appears  to  us  to  be  sufficiently  obvious. 
All  the  rude  product* furnished  by  nature  have  to  be  ap- 
propriated ;  and  not  one  In  a  thousand,  perhxps,  of  these 
products  is,  in  its  natural  state,  capable  either  of  sup- 
plying our  wants  or  administering  to  our  comforts.  Hence 
the  necessity  not  only  of  applying  labour  in  the  appro- 
priation of  natural  products,  but  in  fashioning  and  pre- 
paring them  so  a«  to  be  useful ;  and  hence,  also,  the 
origin  of  the  right  of  property. 

If  a  number  of  Individuals  be  set  down  t< 
shore  of  an  unoccupied  and  una] 

with  natural  products,  such  as  game,  tree* 
will  have  quite  as  good  a 
to  take  the  game  or  the  fruit.  But 
or  who  have  through  their  skill  and 
iniiusirj  appropriated  a  portion  01  tne  common  slock, 
will  obviously  be  entitled  to  the  exclusive  use  of  such 
portion.  We  shall  not  undertake  to  decide  whether  there 
be  or  be  not  a  principle  inherent  in  man  that  at  once 
suggests  to  every  individual  that  it  Is  his  duty  not  to 
Interfere  with  what  has  been  produced  or  appropriated 
by  the  labour  of  others  :  it  is  sufficient  for  us  to  know 
that  the  briefest  experience  would  point  out  to  every 
one  the  necessity  of  respecting  this  principle.  If  A. 
climb  a  tree  and  bring  down  fruit  which  as  soon  as  he 
comes  to  the  ground  is  taken  from  him  by  others,  he 
will  not  again  engage  in  any  similar  undertaking  till  he 
be  well  assured  that  he  shall  be  permitted  exclusively 
to  profit  by  what  has  been  obtained  through  his  sole 
exertions  ;  nor  will  others  engage  in  any  such  under- 
taking without  a  similar  assurance.  No  doubt,  there- 
fore, the  right  of  property  has  had  a  very  remote  origin. 
The  necessity  for  its  establishment  is  so  very  obvious 
and  urgent,  that  it  must  have  been  all  but  coeval  with 
the  formation  of  societies.  All  have  been  Impressed 
with  the  reasonableness  of  the  maxim  which  teaches 
that  products  acquired  by  the  labour  of  a  man's  body, 
and  the  tcork  of  his  hands,  should  be  considered  as  ex- 
clusively his  own.  Even  among  the  rudest  savages 
the  principle  ofmrum  ami  tuum  Is  recognised  ;  the  bows 
and  arrows  or  the  huntsman,  and  the  game  he  has  killed, 
being  regarded  by  him  as  his  own,  and  hi*  right  to  their 
exclusive  possession  being  respected  by  his  fellows.  The 
right  of  property,  like  other  rights.  Is.  no  doubt,  perfected 
only  by  degrees,  and  is  necessarily  limited  and  adapted 
to  the  state  of  society  at  the  time.  Thus,  among  hun- 
ters, the  fercr  naturx  on  which  they  subsist,  not  being 
bred  under  the  care  or  inspection  of  individuals,  are, 
so  long  as  they  run  wild  in  the  forest,  the  common 
property  of  the  tribe,  and  only  become  the  property 
of  Individuals  after  they  have  been  appropriated  or 
caught  by  their  labour  or  ingenuity.  As  society  ad- 
vances, the  right  of  property  expands.  The  modern 
Tartars,  like  the  ancient  Scythians,  estimate  their  wealth 
by  the  number  of  their  cattle.  Their  right  to  the  animals 
which  they  have  domesticated  and  reared  is  deemed 
sacred  and  inviolable  ;  but  the  pasture  grounds  belong, 
like  the  hunting  grounds  of  the  Indians,  to  the  whole 
society ;  and  as  the  flocks  are  driven  from  one  place 
to  another,  Che  grounds  may  be  successively  depastured 
by  the  cattle  of  every  different  individual.  The  moment, 
however,  that  men  began  to  renounce  the  pastoral  for 
the  agricultural  mode  of  life,  a  right  of  property  in  land 
began  to  be  established.  The  soil  cannot  be  cultivated, 
its  fertility  cannot  be  increased,  nor  can  it  be  made  to 
which  yield  the  largest  supplies  of 

ry  accommodations, 
persevering  attention. 
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marks  at  the  bead  of  his  list  of  wicked 
early  Greek  and  Roman  legislator*  placet! 
under  the  especial  protection  of  the  god  Terminus,  -f > 
made  their  removal  a  capital  offence.  (C*ojrs*rt,  a. 
rOri^inedet  Loit,  lib.  i.  art.  t.)  Society  may.  in  fact,  be 
said  to  have  grown  out  of  the  institution  of  a  right  of  pro- 
perty in  land.  "  Had  not,"  says  Mr.  Justice  Bt*c-fc*to»e. 
"  a  separate  property  in  lands,  as  well  as  moveable  *,  b**-r 
vested  in  some  individuals,  the  world  must  have  continue-.' 
a  forest,  and  men  been  mere  animals  of  prey  Whereas 
now,  so  graciously  has  Providence  Interwoven  our  duty 
and  our  happiness  together,  the  result  of  the  institution  r; 
property  has  been  the  ennobling  of  the  human  kprvwv  by 
giving  it  opportunities  of  improving  its  rational  faculties, 
as  well  as  exerting  its  natural.  Necessity  begat  pro- 
perty ;  and  In  order  to  insure  that  property  recourse  vi? 
had  to  civil  society,  which  brought  along  with  it  a  Wis* 
train  of  inseparable  concomitants,  —  states,  govern m-en? 
laws,  punishment*,  and  the  public  exercise  of  reJig-io*  s 
Thus  connected  together.  It  was  found  that  a 
only  of  society  was  sufficient  to  provide,  bv  the.: 
labour,  for  the  necessary  subsistence  of  ail  ; 
leisure  was  given  toothers  to  < 
to  Invent  useful  arts,  and  to  lay  the  1 
{Comment,  bookii.  cap.  I.) 

It  is  obvious,  from  w  hat  has  now  ! 
law  of  the  land  is  not,  as  Dr.  Paley  1 
foundation  of  the  right  of  property.  It  has  a 
remote  and  more  solid  foundation.  It  grows  out  of  the 
circumstances  under  which  man  is  placed ;  and  could 
not  be  overthrown  or  set  aside  without  depopulating  the 
earth,  and  throwing  mankind  back  into  prtmarvaJ  ha'- 
barism.  The  obvious  utility  of  securing  to  each  indi- 
vidual the  peaceable-  enjoyment  of  the  land  he  has  en- 
closed and  cultivated,  and  of  the  produce  rai  sod  or  acqut  red 
by  hit  labour,  has  undoubtedly  formed  the  irrcstsribi* 
reason  that  has  induced  every  people  to  make  the  right 
of  property  a  part  of  the  law  of  the  land,  and  to  guard  it 
by  the  strongest  sanctions.  The  security  of  property  is, 
in  truth,  the  principal  Inundation  on  which  society  met* 
Until  property  had  been  publicly  guaranteed,  men  must 
have  looked  on  each  other  as  enemies  rather  than  as 
friends.  The  idle  and  Improvident  are  always  desiroci 
of  seising  on  the  earnings  of  the  laborious  and  frugal  . 
and  if  they  were  permitted  to  prosecute  their  attacks, 
they  would,  by  generating  a  feeling  of  insecurity,  ef- 
fectually check  both  industry  and  accumulation,  and  sink 
all  classes  to  the  same  level  of  hopeless  misery  at 
selves .   The  securitr  of  property  Is.  if  i 


l7?ithln?ish^ 

his  present  forbearance  will  obtain  for  him  a  grrairr 


accession  of  comforts  and  enjoyments,  or  that  It  wilt 
obviate  some  probable  and  considerable  evil  at  a  future 


of  property  in  land.  Nothing,  It  Is 
mpt  any  one  to  engage  In  a  laborious 
t;  he  would  neither  domesticate  wild  ani- 
clcar  and  cultivate  the  ground,  if,  after  months 
a  of  toil,  when  his  flocks  had  become  nume- 
rous, and  his  harvests  were  ripening  for  the  sickle,  a 
stranger  were  allowed  to  rob  him  of  the  produce  of  his 
Industry.  The  utility,  or  rather  necessity,  of  enacting 
•OwM  general  regulations,  that  should  secure  to  every 
individual  the  peaceable  enjoyment  of  the  produce  he 
had  raised,  and  of  the  ground  he  had  cultivated  and 

s.* 2b*  k*rMd      **rfMa  maJ  consult  PufTVi.dorfr,  lib.  Iv. 

1054 


period.  Where  the  right  of  property  is  vigilantly  pro- 
tected, an  industrious  man  who  gains  as  much  by  one 
day's  labour  as  Is  sufficient  to  maintain  him  two  is  not 
idle  the  second  day,  but  accumulates  the  surplus  produce 
above  his  wants  as  a  capital  ;  the  increased  consequence 
and  enjoyments  which  the  possession  of  capital  b«injr» 
along  with  it  being,  in  the  great  majority  of  cases,  more 
than  sufficient  to  counterbalance  the  desire  of  immediate 
gratification.  But,  wherever  property  is  Insecure,  we 
look  in  vain  for  the  operation  of  tbe  principle  of  accu- 
mulation. "  It  is  plainly  better  for  us."  is  then  the  in- 
variable language  of  the  people.  "  to  enjoy  while  it  is  la 
our  power,  than  to  accumulate  property  which  we  shall 
not  be  permitted  to  use,  and  which  will  expose  us  to  tbe 
depredations  of  those  who  exist  only  by  the  plunder  of 
their  more  industrious  neighbours." 

The  security  of  property  Is  violated  not  merely  when  a 
man  is  deprived  of  the  power  of  peaceably  enjoying  the 
fruits  of  his  industry ;  it  is  also  violated,  and  perhaps  in 
a  still  more  unjustifiable  manner,  when  he 
from  using  the  powers  with  which 
him  In  any  way.  not  injurious  to  i 
most  for  hi,  own  advantage.    Of  all  the 


is  prevented 


S3 


and  powers  of  his  body  are 
He  should,  therefore,  be  p« 
it,  to  use  or  exert,  these  powers  at  his  discretion/  And 
hence  the  right  of  property  is  as  much  infringed  upon 
when  a  roan  is  Interdicted  from  engaging  in  a  particular 
branch  of  business,  as  it  would  be  were  he  unjustly  de- 
prived of  the  produce  he  hail  raised.  Every  monof*.: r 
which  gives  to  a  few  individuals  the  exclusive  power  of 
carrying  on  certain  branches  of  Industry-  is  thus.  In  fart, 
established  in  direct  violation  of  the  property  of  every 
one  else.  It  prevents  them  from  using  their  natural  ca- 
pacities, or  powers,  in  the  manner  they  may  consider 
best ;  and  as  every  man  who  is  not  a  slave  Is  justly 
held  to  be  the  best,  and  indeed  only  judge,  of  what  u 
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ui  the  right  of  property  are  both  subverted  by  his  ex- 

jsion  from  any  employment.  In  like  manner,  the 
ght  of  property  ii  violated  when  regulation*  are  made  to 
rce  individuals  to  employ  themselves  or  their  capital  in 
particular  way.    The  property  of  a  landlord  Is  violated 

he  be  compelled  to  adopt  any  system  of  cultivation, 
en  supposing  it  were  really  preferable  to  that  which  he 
as  previously  following.    The  property  of  the  capitalist 

M((!.iIe<J  when  he  is  obliged  to  ac  cept  a  lower  interest 
r  his  stock  than  he  might  have  obtained  ;  and  the  pro. 
frty  of  the  labourer  is  violated  whenever  he  i*  obliged 

engage  in  any  particular  occupation.  It  follows,  too, 
at  every  restraint  on  the  freedom  of  commerce  is  an 
fringetnent  of  the  right  of  property.  If  I.  the  lawful 
vner  of  any  given  article,  am  prevented  from  exchanging 
r  any  other  1  may  be  desirous  to  obtain,  the  right  of 
-operty  is  as  much  invaded  as  if  I  were  debarred  from 
aklng  any  direct  use  of  the  article.  Had  this  clrcum- 
ance  been  adverted  to,  it  is  probable  the  restrictive 
stem  would  not  have  made 

it  has  done. 

FjfectM  of  the  Insecurity  oj 

■il.  the  finest  climate,  and  the  finest  intellectual  powers, 
in  prevent  no  people  from  becoming  barbarous,  poor. 
Mi  miserable,  if  they  have  the  misfortune  to  be  sub- 
cted  to  a  government  which  does  not  respect  and  sup- 
jrt  the  right  of  property.  All  those  vast  and  fruit* 
il  countries,  comprising  the  fairest  portion  of  the 
trth.  that  stretch  from  the  Black  Sea  to  the  Persian 
nlph,  and  from  the  western  shores  of  Morocco  to  the 
mnnes  of  China,  once  the  seat  of  the  most  renowned 
npires,  of  arts  and  civilisation,  are  now,  through  the 
ant  of  security  and  freedom,  become  the  most  cieplor- 
ble  spectacles  of  extreme  misery.  "  No  care,"  says 
Ir.  Klnnelr,  speaking  of  some  of  the  most  fertile  pro- 
inces  of  Asia  Minor,  "  is  taken  to  improve  the  land ; 
or  can  this  be  matter  of  surprise,  when  we  reflect  that 
ie  farmer  is  liable  to  be  turned  out  at  a  moment's 
arnlog,  and  Is  certain  of  being  taxed,  or  rather  plun- 
ered,  in  exact  proportion  to  the  yearly  produce  of  his 
inn.  It  is  not,  indued,  uncommon,  should  there  be  a 
rospect  of  a  plentiful  harvest,  for  the  crops  upon  the 
round  to  he  seised  by  the  pat  ha,  at  a  low  valuation, 
nd  then  put  up  to  the  highest  bidder  !"  {Journey  in 
Uia  Minor,  He.  p.  52.)  The  same  intelligent 
bservea.  in  speaking  of  Syria,  "  that  the  Grand 
i  the  lord  of  the  soil,  and  the  miri  or  capitation  tax, 
«  regularly  paid  into  the  public  treasury.  The 


unions  in  money  and  In  kind  upon  the  merchants, 
ttlisos,  villagers,  and  cultivators  of  the  land.  This 
tnjust  and  uncertain  mode  of  taxation  is  rendered  still 
aore  afflicting  by  the  manner  of  collecting  it.  The 
roops  and  followers  of  the  pacha,  a  licensed  banditti, 
tiiperse  themselves  over  the  country  and  villages,  where 
bey  live  at  free  quarters,  and  for  every  piastre  that  is 
eceived  by  their  master  at  least  three  have  been  ex- 
cted  from  the  unfortunate  proprietor.    Under  such  a 
>ttem  neither  agriculture,  commerce,  arms,  arts,  nor 
cienees,  can  ever  make  the  least  progress ;  and  it  Is 
eeply  to  be  lamented  that  no  successful  effort  has 
litherto  been  made  to  wrest  so  noble  a  country  from 
ho«e  who  are  so  unworthy  to  possess  it."  ( Ibid.  p.  174  ) 
Had  it  been  possible  for  arbitrary  power  to  profit  by 
be  lessons  of  experience,  it  must  long  since  have  per- 
eived  that  not  only  the  wealth  of  its  subjects,  but  Its 
*n,  would  be  most  effectually  Increased  by  maintaining 
be  security  of  property.    Were  the  governments  of 
Turkey  and  Persia  to  establish  a  vigilant  system  of  police, 
o  secure  to  each  individual  the  unrestrained  power  of 
bp("ing  of  the  fruit*  of  his  labour,  and  to  substitute  a 
•gular  plan  of  taxation  In  the  room  of  the  present  odious 
f»tem  of  extortion  and  tyranny,  industry  would  gra- 
ually  revive;  capital  and  population  would  be  aug 
^* i*1  t4*tl  t  Afici  a  moderate  LsttKl - tAX i  or  roftsoisHulo  tlutifi 
"  »  few  articles  in  general  demand,  would  bring  a  mud 


»r*er  sum  into  the  coffers  of  the  treasury  than  all  that 
I  now  obtained  by  force  and  violence.  The  stated 
ublic  burdens  laid  on  the  Turks,  Persians,  Ac.  are 
ight  compared  with  those  Imposed  on  the  English, 
)utch,  and  French.  But  the  latter  know  that  when 
bey  have  paid  the  taxes  due  to  government  they  will  be 
ermitted  peaceably  to  enjoy  or  to  accumulate  the  residue 
<*  tbelr  wealth ;  whereas  the  subjects  of  eastern  des- 
**i«m*  have,  generally  speaking,  no  security  that,  the 
aonn-nt  sfter  they  have  paid  their  stated  contributions, 
be  pacha,  or  one  of  his  satellites,  may  not  strip  them  of 
^"ery  additional  farthing  they  possess  1  Security  is  the 
oundation,  the  principal  element,  in  every  well-digested 
yueni  of  finance.  When  maintained  inviolate,  it  en- 
bl''<  a  country  to  support,  without  much  difficulty,  a 
ery  heavy  load  of  taxes  ;  but  where  there  is  no  secu- 
"J.  where  property  Is  a  prey  to  rapine  and  spoliation, 
o  the  attacks  of  the  needy,  the  powerful,  and  the  pro- 
"f-ue.  the  smallest  burdens  are  justly  regarded  as  op- 
**uive,  and  uniformly  exceed  the  means  of  the  im- 
*>»eruhed  and  ' 


Power  of  bequeathing  Property.  —  To  perfect  the  right 
of  property,  it  is  necessary  not  only  that  an  individual 
should  have  the  power  freely  to  dispose  of  it  during  his 
lifetime,  but  also  that  he  should  nave  power  to  be. 
queath  it  to  others  in  the  event  of  his  death.  Nihil 
enim  tarn  convenient  est  naturali  j  qui  tote,  say  the 
Roman  jurists  ;  quam  votuntatrm  Domini  volenti*  rem 
$uam  m  alium  transferre,  ratam  haberi.  (Instit.  lib.  II. 
tit.  i.  s.  40.)  It  is  evident  that  the  being  enabled  to 
bestow  our  property  on  those  who  occupy  the  chief 
place  in  our  affections  mu»t  hare  a  powerful  effect  In 
stimulating  industry.  When  a  man  is  assured  that  he  is 
not  labouring  for  strangers,  that  the  fruit  of  his  industry 
will  not  fall  into  the  hands  of  an  unknown  successor, 
but  will  descend  to  his  children  or  his  friends,  he  finds, 
as  it  were,  his  existence  indefinitely  extended,  and 
continues  with  unimpaired  energy  to  exert  h 
the  benefit  of  those  who  are  to  perpetuate  his  I 
name,  and  whose  welfare,  perhaps,  is  as  dear  to  ! 
his  own.  The  power  of  bequeathing  property 
the  future  with  the  present ;  without  it,  no  undertaking 
would  be  entered  upon  which  did  not  promise  an  ade- 
quate return  during  the  lifetime  of  the  projector.  But 
in  civilised  societies  the  plans  of  the  capitalist  are  not 
circumscribed  by  the  brief  duration  of  human  life.  He 
plants  forests  by  which  he  can  never  expect  to  be  en- 
riched ;  he  raises  edifices  fitted  ami  Intended  to  outlive 
many  generations ;  and  executes  Innumerable  improve- 
ments, of  which  posterity  alone  can  reap  the  benefit. 
And  he  does  all  this  because  he  Is  permitted  to  name 
his  successors ;  to  transmit  his  property  and  effects  to 
those  with  whom  he  is  connected  by  the  ties  of  kindred, 
affection,  or  gratitude,  and  in  whose  welfare  be  feels  a 
deep  interest 

Numerous  difficult  and  important  questions  have, 
however,  to  be  derided  in  framing  regulations  as  to 
the  bequeathing  of  property  by  will  ;  and  as  our  put  pote 
at  present  is  merely  to  point  out  the  principle  on  which 
the  power  is  conceded,  we  shall  defer  the  notice  of  the 
conditions  which  should  limit  its  exercise  to  the  article 
SrccgaMoN,  Law  or. 

Property  in  Wild  Animals.  —  It  is  clear  from  what  has 
been  previously  stated,  and  from  the  nature  of  the  thl 
that  nothing  can  be  made  property  unless  It  be  su 
ible  or  appropriation  ;  and.  on  this  ground,  it  has  i 

been  objected  to  the  game  laws,  that  they  have 
a  property  of  that  which  being  incapable  of  appro- 
priation should  belong  to  the  community,  or  to  the 
captors.  In  support  of  this  view  of  the  matter  the  rule  of 
tho  Roman  law  has  been  appealed  to,  where  it  is  laid 
down  —  Per*  igitur  beitur,  rt  eolucres,  el  pisees,  et  omnia 
animalia  qua;  mart,  carlo,  et  terra  nascuntur,  simul  atque 
ab  aliquo  capta  /uerint.  Jure  gentium  statim  illius  esse 
incipiunt ;  quod  enim  ante  nulhus  est,  idnaturali  ratione 
occupanti  conceditur.  {Instil,  lib.  ii.  tit.  I.  {  12.)  But  it 
is  distinctly  laid  down  in  the  same  article  whence  wo 
have  borrowed  this  paragraph,  that  the  proprietor  of  an 
estate  has  full  power  to  prohibit  any  one  from  entering 
upon  it  to  kill  wild  animals.  Without  this  proviso,  there 
would  not,  in  fact,  be  any  such  thing  as  a  real  property 
in  land  .  and  this  Is,  in  truth,  all  that  is  meant  when  it  is 
said  that  game  is  property.  A  partridge  or  hare  is  mine 
so  long  as  It  remains  on  my  estate  ;  but  the  moment  it 
transfers  itself  to  the  estate  of  another.  It  becomes  the 
property  of  the  owner  of  such  estate.  Poachers  aro 
punished,  not  because  they  have  killed  wild  animals,  but 
partly  and  principally  because  in  doing  so  they  invade  the 
right  of  property  by  killing  it  without  leave  on  lands 
belonging  to  other  parties,  on  which  they  had  no  right 
to  enter,  and  partly  because  they  have  not  paid  the  tax 
demanded  by  government  from  all  who  kill  game. 

It  is  sometimes  indispensable  for  the  interests  of  so- 
ciety to  appropriate  the  whole  or  a  portion  of  the  landed 
property  of  one  or  more  individuals  to  some  public 
pose,  as  the  formation  of  a  road,  a  canal,  Ac.  Hut 
perty  should  : 

been*  fully . 

and  when  this  has  been  done,  full 
In  every  case  be  given  to  those  who  are  i 
to  give  up  their  property  for  the  | 
Interests. 

Inconveniences  of  a  Community  of  Goods.  —  Those 
schemes  of  policy  that  have  been  founded  or  projected 
either  upon  the  principle  of  a  communion  of  goods, 
or  of  an  equal  partition  of  the  land  among  the  dif- 
ferent families  belonging  to  the  society,  are  bottomed 
on  the  most  erroneous  view  s,  and  would,  if  they  could  be 
acted  upon,  be  an  effectual  bar  to  every  Improvement. 
Those  who  have  advocated  these  schemes,  struck  with 
the  evils  arising  from  the  violations  of  private  pro- 
perty to  which  the  ill-regulated  cupidity  of  some  and  the 
wretchedness  of  others  are  perpetually  giving  birth, 
seem  to  have  thought  that  the  crimes  and  disorders  that 
were  thus  occasioned  might  be  advantageously  and  com- 
pletely got  rid  of Jjy^abolUhing  the  right  of  property^ and 


nai,  &c.  nut  pro. 
by^eessUm^ve 
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RIGHT  OF  PROPERTY. 

..  an  equal  sharp  of  the  produce  raised  by  the 
joint  labour  of  all.  They  imagined  that  they  would,  in 
this  way,  eradicate  that  selfishness  which  wac  so  fruitful 
a  source  of  mischief ;  that  as  no  one  could  be  cither 
richer  or  poorer  than  hts  neighbour,  no  one  would  be 
the  object  of  envy  or  attack  ;  and  that  the  principal 
sources  of  discord  and  crime  being  thus  dried  up,  men 
would  henceforth  live  together  like  brothers,  and  be 
anxious  only  to  promote  each  other's  welfare.  But  these 
expectations  are  wholly  inconsistent  with  the  nature  of 
man,  and  cannot,  therefore,  be  realised.  We  might  as 
well  attempt  to  eradicate  the  feelings  of  hunger,  and 
of  thirst,  as  of  self-interest ;  and  if  we  could  eradicate 
it,  we  should  eradicate  the  principle  which  impels  man 
to  labour,  which  prompts  him  to  contrive,  invent,  and 
There  is  plainly  not  nine  blameable  In  our  pre- 
>  of  ourselves  to  others.  The  desire  of  aggrandise- 
ment becomes  Injurious  only  when  it  prompts  individuals 
to  endeavour  to  advance  their  own  Interests  by  acting 
unjustly  by  their  fellow-men ;  for,  otherwise.  It  U  the 
source  of  all  that  is  most  advantageous  to  society.  And 
it  is  mainly  for  the  purpose  of  obviating  this  abuse,  and 
of  protecting  every  one  in  the  enjoyment  of  his  property, 
that  governments  have  been  Instituted.  Hanc  rutin  ob 
eausam,  says  Cicero ;  mtuime  ut  sua  tuerentur,  res- 
puolicte  civitatesque  constitute  sunt.  Sam  etsi  duee 
naturec  congrcgaoantur  homines,  tamm  tpe  cus/odiar 
rerum  suamm  urbhim  pnesidia  qua- rr  bunt. 

It  is  idle,  therefore,  to  think  that  the  feelings  of  self- 
interest  can  ever  be  eradicated  from  the  human  breast. 
All  that  the  adoption  of  the  system  of  those  who  propose 
to  establish  a  communion  of  labour  and  of  goods  could 
do,  would  be  to  give  the  principle  of  selfishness  a  different 
direction  from  what  it  takes  when  left  to  itself;  to 
It  a  source  of  idleness  and  poverty,  instead  of 
and  wealth.  Suppose  you  have  a  community  of 
«nd  Individuals  who  live  and  labour  in  common  : 
In  this,  as  in  all  similar  cases,  It  would  be  obvious  to 
every  individual  that  if.  on  the  one  hand,  he  made  any 
unusual  exertions,  either  of  hotly  or  mind,  he 


r  body  or  mind,  he  would  reap 
only  the  thousandth  part  of  the  advantagc-s  derivable 
from  them  ;  while,  on  the  other  hand.  It  must  be  equally 
obvious,  that  If  he  contrive  to  avoid  performing  his  due 
share  or  work,  or  obtain  more  than  his  fair  proportion 
nf  its  produce,  he  will  be  the  sole  gainer.  Under  such 
circumstances.  It  is  clear  not  only  that  society  could 
make  no  farther  progress,  but  that  it  must  gradually, 
and  not  very  slowly,  retrograde.  The  principle  of  self- 
interest  would  not  be  annihilated  ;  on  the  contrary,  it 
would  bo  as  strong  as  ever ;  but  inasmuch  as  no  one 
could  henceforth  expect  to  advance  himself  by  industry, 
ingenuity,  or  frugality,  a  regard  for  his  own  Interest 
would  teach  him  to  follow  an  opposite  course,  and  would 
infallibly  prompt  him  to  labour  as  little  and  to  con- 
sume as  much  as  possible !  The  evils  produced  by 
such  a  system  would  be  so  intolerable  that  it  could  not 
be  continued.  But  if  It  were,  we  should,  instead  of  the 
Industry,  invention,  and  wealth  produced  by  the  esta- 
blishment of  private  property,  and  the  consequent  efforts 
of  individuals  to  advance  themselves  In  the  scale  of  so- 
cletv,  have  universal  idleness.  Indifference,  and  the  most 
abject  misery.  We  should  purchase  an  exemption  from 
those  crimes  and  disorders  incident  to  an  advanced  stage 
of  society,  and  which  the  adoption  of  good  laws  and  a 
vigilant  system  of  police  go  far  to  repress,  by  the  anni- 
hilation of  every  thing  that  raises  civilised  man  above 
the  condition  of  the  savage,  and  by  subjecting  all  classes 
to  the  plague  of  universal  poverty. 

Inconveniences  of  Agrarian  Lows.  —  The  attempt  to 
found  a  society  upon  an  agrarian  law,  or  upon  the  prin- 
ciple of  maintaining  an  equal  division  of  land  amongst 
the  different  families  of  the  society,  is  as  much  opposed 
to  the  nature  of  things  as  a  communion  of  goods  ;  but 
were  the  system  in  other  respects  as  advantageous  as  it 
is  the  reverse,  it  could  not  lie  maintained  for  any  con- 
siderable period.  Though  the  first  settlers  of  an  un- 
occupied country  were  to  adopt  this  plan.  It  would.  In 
less  than  a  dozen  years,  be  wholly  subverted,  and  there 
would  be  the  greatest  inequality  In  their  fortunes.  This  j 
would  arise  from  differences  of  strength,  talent,  and  con- 
duct, from  the  varying  numbers  and  conduct  of  children, 
and  the  other  unforeseen  accidents  and  occurrences 
which  are  always  affecting  the  circumstances  of  lndi- 
vlduals.  It  is  absurd  to  suppose  that  an  equality  of  con- 
dition could  be  maintained,  notwithstanding  the  ope- 
ration of  such  powerful  causes  of  derangement,  without 
resorting  to  the  most  atrocious  svstcm  of  tyranny,  with- 
out equalising  the  number  of  children,  and  abstracting  a 


RINGWORM. 

they  happen  to  be  placed  ;  and  to  attempt  to  obliterate 
this  distinction  by  encroaching  on  the  right  of  property, 
and  enacting  agrarian  laws,  or  laws  of  a  similar  tendency, 
is  to  attempt  to  accomplish  what  is  in 
practicable,  at  the  expense  of  great  and  ■ 
and  inconvenience. 

RIGHT,  PETITION  OF.  A  declaratory  enactment 
passed  by  the  parliament  of  162H,  to  which  this  name  was 
given  by  the  framers,  who  were  desirous  to  imply  by  « 
that  the  franchises  therein  specified  were  not  newly  ac- 
quired, and  that  the  law  was  merely  explanatory  of  the 
ancient  constitution.  It  was  calculated  to  prole 
subject  against  forced  loans,  benev 


entof  parliament,  arbitrary  impriM»ninc-r.-.< 
delay  and  some  evasion^  took  plarv  be/o'< 


RIGHTS.  BILL  OF.  See  Biu.  or  Rights. 
RIGI'DITY.  In  Mechanics. a  resistance  to  change  «T 
form.  In  all  theoretical  investigations  respecting  tbe  ap- 
plication of  forces  through  the  intervention  of  machine*. 
those  machines  are  assumed  (except  cords)  to  be  perfectly 
rigid,  so  tar  as  the  forces  employed  are  able  to  affect  tbesr 
integrity  of  form  and  structure.  Rigidity  is  often,  in  tit 
arts,  called  st(ffhess,  and  is  opposed  to  flexibility. 

The  rigidity  of  curds,  or  the  difficulty  with  which  tii-.-x 
are  bent  into  any  given  curve,  is  the  chief  cause  of  tit 
loss  of  power  arising  from  their  employment  in  marhtn<->. 
The  law  nf  their  loss  of  force  may  be  thus  expressed  ■  — 
The  resistance  arising  from  the  stiffness  of  cords  is  as 
the  weights  which  stretch  the  cords  multiplied  by  tar 
thickness  of  the  cords,  and  divided  by  the  radii  of  cur- 
vature of  the  surfaces  over  which  they  pass.  It  la. 
ever,  necessary  to  state  that  experiments 
discrepancies  with  this  theoretical  law. 

RI'GORISTS.     In  Ecclesiastical  History. 

to  the  extreme  Janseni 
I.  v.  p.  Ml.  transl.  ed.  1790.) 
Rl'MOSE.   (Lat.  rlma,  m  Heft.)  In 
the  surface  of  an  animal  or  part  resemble 
tree,  having  numerous  minute,  narrow, 
rallel  excavations,  which  run  into  each  other. 

RINFORZA'NDO.    (It.  strengthening.)  In 
a  direction  to  the  performer,  denoting  that  the 
to  be  increased.  It  is  marked  thus  <  ;  when  the  i 
to  be  diminished  (diminurndo)  this  mark  >  is  used. 

RING.    In  Geometry,  the  figure  enveloping  a  sphere 
which  moves  with  its  centre  always  in  a  givi 
most  commonly  a  circle.    For  the  principal  pr 
this  solid,  see  Hachette,  Geometric  Desrriptire. 

The  term  is  also  sometimes  applied  to  designate  the 
area  of  the  space  between  two  concentric  cirrles. 

RING  BONE.  In  Farriery,  a  callu*  growing  in  t.V 
hollow  circle  of  the  little  pastern  of  a  horse,  just  abw  t 
the  coronet. 

RING  OF  SATURN.    See  S*Ttr«W. 
RINGS,  FAIRY.    This  name  Is  given  to  irregalar 


of  a 


circles  In 
up,  and  w 
rounding  grass, 
growth  of  the  sp 
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tr  sur- 


by  the 

rhlch  n 


portion  of  the  earnings  of  the  industrious  and  frugal  to 
bestow  them  on  the  Idle  and  Improvident.    But  it  Is  un- 
to dwell  on  such  crude 


tlnctlon  of  rich  and  poor  is  not,  as 
would  seem  to  suppose,  artificial,  but  real ;  it  Is  as  much 
a  part  of  the  order  of  Providence  as  the  distinction  of 
the  sexes.    It  depends  on  the  differences  of  the  physical 

dispositions  of  different  Indl- 
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and  lawns  on  which 
verdant 

They  are 
spawn  of  the 

a  common  centre,  and  beat 
what  appears  above  ground,  only  at 
The  verdure  of  the  grass  where  these  ftingi  grow  sectrs 
to  be  caused  either  by  their  manuring  the  ground  when 
ther  decay,  or  by  the  nitrogen  they  give  off.  which  t»  *r 
active  stimulant  to  vegetation.  The  appellation  of /t/rjr 
rings  was  given  to  this  phenomenon  from  their  being  rr-  - 
garded  as  the  places  where  the  fairies  held  their  noctur- 
nal revels. 

RING  SAIL.  A  small  and  light  sail  set  on  a  mast  »a 
the  taffi-Ail.  Also  a  studding  sail  set  upon  the  gaff  oi  a 
fore  and  aft  sail. 

RI'NGWORM.  This  disease  appears  In  circnlnr 
patches  upon  the  neck,  forehead,  or  scalp  ;  it  begins  w  r.h 
clusters  of  little  pustules,  which  form  scabs,  leaving  a  red 
pimply  surface,  and  destroying  the  roots  of  the  hair  as  it 
proceeds,  which  it  does.  If  not  prevented,  over  the  greater 
part  of  the  head.  It  is  most  common  in  children  of  a 
feeble  flabby  habit ;  but  as  It  is  communicable  by  con- 
tagion, it  generally  spreads  rapidly  in  schools  and  famili*-* 
by  the  frequent  contact  of  the  heads  of  children,  or  by  tbe 
use  of  the  same  caps,  combs,  towels.  &c. ;  so  that  wrwr!  it 
once  appears,  the  diseased  boys  should  be  strictly  remor-d 
from  the  others.  The  treatment  consists  In  sharing  the 
head,  and  using  frequent  and  regular  i 
instance,  sponging  the  part  with  we*k 
when  the  scabbing  begins,  other 
used,  tbe  selection  of  which 


of  nitrate  of  silver,  sulphate  of  copper.  Iodide  of  i 
or  of  Iron,  pitch  and  tar  ointments,  petroleum  and  napfe- 
tha,  mercurial  ointments  of  different  kinds,  and  raric-as 
other  stimulants,  as  also  sometimes  sedatives,  are  rrsorvd 
to,  to  get  rid  of  the  morbid  state  of  the  part ,  but  so  whim- 
sical and  obstinate  is  the  disease,  that  It  is  imposfibV  m 
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RIOT. 

i*  npproaching  to  a  specific.    Except  in 
j->  iaternaJ  medicine  ha*  appeared  to  be  oi 

KI'OT,  in  Law,  fa  said  to  lie  a  tumultuous  disturb- 
mce  of  the  pnee  by  three  persons  or  more  assembling  to- 
gether of  their  own  authority  in  order  to  assist  e.ich  other 
ujainst  any  one  who  shall  oppose  them  in  the  execution 
M  *  private  purpose,  and  afterwards  executing  the  same 
n  a  violent  and  turbulent  manner.  A  rout  i  >  said  to  be 
i  disturbance  of  the  peace  by  persons  assembled  together 
oilo  i  thing,  which,  if  executed,  would  make  them 
ioters,  and  making  some  motion  towan  •  that  object ; 
in  unlawful  assembly,  a  similar  disturbance  by  persons 
•  ho  neither  execute  their  purpose,  nor  make  any  actual 
notion  towards  the  execution  of  it. 

RIPIE'NO.  (It./st*V.)  In  Music,  a  term  signifying 
nil.  and  is  used  in  compositions  of  many  parts,  to  dls- 
inguish  those  which  fill  up  the  harmony  and  play  only 
x'casionally,  from  those  that  pUy  throughout  the  piece. 

KIPPLE-MAKKS.  The  peculiar  undulated  marks, 
vhich  the  receding  wares  leave  on  the  sea  beach,  and 
thich  are  occasionally  found  in  some  of  the  older  strata 
A  rocks,  and  are  considered  as  announcing  a  similar 
at  a  remote  period.    The  wind  blowing  over  a 


a  similar  appear- 

HITORNE'LLO.  (It.  a  return.)  In  Music,  properly 
i  short  repetition,  such  as  that  of  an  echo,  or  of  the  last 
lords  of  a  song,  especially  if  such  repetition  be  made 
fter  a  voice  by  one  or  more  instruments.  Bui  by  custom 
hi*  word  is  now  used  to  denote  all  symphonies  played 
"  fore  the  voices  begin,  and  which  seem  to  prelude'  or 
:>trnduee  what  follows. 

HI'  I  UAL.  ( Lat.  rltus,  a  rite.)  A  book  In  which  the 
lilforent  rites  or  services  of  the  church  are  contained. 

HI'VKK.  (I*at.  rivus.)  In  Physical  Geography,  an 
nland  current  of  water,  formed  within  a  certain  portion 
>(  the  earth's  surface  by  the  confluence  of  brooks,  small 
t  reams,  or  mountain  torrents,  and  discharging  itself  Into 
he  ocean,  a  lake,  marsh,  or  other  river,  i'here  arc  few 
•ibjrcts  in  physical  geography  which  present  so  wide  a 
>rki  for  speculation  as  rivers,  whether  we  regard  them 
□  an  historical,  political,  economical,  or  scientific  point 
'f  view.  They  are  associated  with  the  earliest  elforts  of 
nan  kind  to  emerge  from  a  state  of  barbarism  ;  but  they 
ire  no  less  serviceable  to  nations  which  bare  reached  the 
K-me  of  civilization.  In  the  earliest  ages  they  were  re- 
•anled  with  veneration,  and  became  the  objects  of  a 
rrateful  adoration  surpassed  only  by  that  paid  to  the  sun 
rid  the  host  of  heaven.  Nor  is  this  surprising ;  for  in 
ointrie*  where  tho  labours  of  the  husbandman  and 
hepherd  depended  for  a  successful  Issue  on  the  falling  of 
<•  nodical  rains,  or  the  melting  of  the  collected  snows 
n  a  tar-distant  country,  such  rivers  as  the  Nile,  the 
ianges,  and  the  Indus  were  the  visible  agents  of  nature 
>  bestowing  on  the  inhabitants  of  their  banks  all  tho 
>le,«ings  of  a  rich  and  spontaneous  fertility  ;  and  hence 
heir  waters  were  held  sacred,  and  they  received,  and 
»  this  day  retain,  the  adoration  of  the  countries  through 
rhuh  they  flow.  But  it  is  by  countries  which  have 
Iready  made  projrress  In  civilization  (to  which.  Indeed, 
bn  largely  contribute)  that  the  advantages  of  rivers  are 
est  appreciated,  in  their  adaptation  to  the  purposes  of 
avigatton.  and  in  tin  ir  application  to  the  useful  arts. 
>ike  the  veins  and  arteries  of  the  human  body  which 
•mvey  life  and  strength  to  its  remotest  extremities, 
ivers  vivify,  maintain,  and  excite  the  efforts  of  human  in- 
mtry  ;  whether  we  regard  them  in  ar  their  source  as  the 
tumble  instruments  of  turning  a  mill,  in  their  progress 
s  facilitating  the  transport  of  agricultural  or  raanu- 
irluring  produce  from  one  district  to  another,  or  as 
nriching  the  countries  at  their  mouths  with  the  varied 
roduct*  of  distant  lands.  This  has  been  so  admirably 
x pressed  by  Pliny,  that  we  cannot  refrain  from  em- 
bodying his  words  In  our  pages.  "  The  beginnings  of  a 
iver,"  he  says,  "are  insignificant,  and  its  Infancy  Is 
ivolous  :  it  plays  among  the  flowers  of  a  meadow  ;  it 
aters  a  garden,  orturnsa  little  mill.  Gathering  strength, 
i  its  youth  it  becomes  wild  and  impetuous.  Impatient  of 
he  restraints  which  it  still  meets  with  In  the  hollows 
mong  the  mountains.  It  is  restless  and  fretful ;  quick  in 
<  turning,  and  unsteady  in  its  course.  Now  it  is  a  roaring 
ataract,  tearing  up  and  overturning  whatever  opposes 
*  progress,  and  it  shoots  headlong  down  from  a  nick ; 
i  it  becomes  a  sullen  and  gloomy  pool,  burled  In  the 


of  a  glen.  Recovering  breath  by  repose,  it  again 
ashes  along,  till,  tired  of  uproar  and  mischief,  it  quits 
II  that  it  has  swept  along,  and  leaves  the  opening  of  the 
alley  strewed  with  the  rejected  waste.  Now  quitting 
«  retirement.  It  comes  abroad  into  the  world,  journeying 
'Ith  more  prudence  and  discretion  through  cultivated 


elds,  yielding  to  circumstances,  and  winding  round  what 
ould  trouble  it  to  overwhelm  or  remove.  It  passes 
'trough  the  populous  cities,  and  all  the  bu»y  haunts  of 
ian,  tendering  its  services  on  every  side,  and  becomes 
he  support  and  ornament  of  the  country.  Increased  by 
umerous  alliances,  and  advanced  in  its  course,  it  becomes 
rave  and  stately  in  its  motions,  loves  peace  and  quiet, 
1007 


RIVERS. 

and  in  majestic  silence  rolls  on  its  mighty  waters  till  it 
is  laid  to  rest  in  the  vast  abyss." 

Most  large  rivers  have  their  origin  In  very  elevated 
mountains,  or  on  high  table  lands,  the  height  and  direction 
of  which  chiefly  determine  their  slxe  and  course.  For 
full  information  on  the  various  points  involved  in  this 
subject,  we  beg  to  refer  the  reader  to  the  article  "  I'! vers  " 
In  the  Kncy.  Brit. ;  and  we  shall  in  this  place  confino 
our  remarks  to  some  of  their  most  striking  peculi- 
arities,—  periodical  inundations,  occultatioiu,  and  re- 
appearance . 

The  periodical  inundations  of  rivers  depend  on  great 
falls  of  rain  in  mountainous  regions,  or  on  the  melting 
of  snows  in  the  neighbourhood  of  their  source.  The 
period  depends  on  the  return  of  these  seasons  In  dif- 
ferent places.  Within  tho  tropics,  the  rainy  season  oc- 
curs usually  about  the  time  when  the  sun  passes  the 
meridian  towards  the  tropics ;  and  continues  until  his 
return  to  the  same  place.  The  rise  of  the  Orinoco  com- 
mences in  May.  its  inundation  begins  in  June,  and  the  wa- 
ters return  to  their  channel  In  September;  from  which 
time  they  decrease  until  April  of  the  succeeding  vear.  In 
the  Lower  Mississippi,  whose  inundations  begin  in  March, 
and  are  at  their  height  in  June,  arc  found  tho*e  enor- 
mous rafts  of  driftwood  (formed  during  the  inundations), 
which  sometimes  extend  for  ten  or  twelve  miles  in  one 
mass,  rise  and  fall  with  the  stream,  yet  have  a  luxurious 
vegetation  on  their  summits.  The  great  rivers  of  Asia  — 
the  Gange  s,  the  Indus,  the  Tigris,  and  Euphrates  —  have 
also  their  periods  of  inundation,  depending  ou  the  cir- 
cumstances determining  the  setting  in  of  the  rains  on 
the  mountains  in  which  they  orieinatc.  In  the  Ganges 
the  waters  begin  to  Increase  in  April,  and  at  the  end  of 
July  the  country,  for  an  hundred  miles  along  its  tanks, 
presents  the  appearance  of  a  vast  lake  interspersed  with 
insulated  villages  and  woods.  But  of  all  inundations, 
those  of  the  Nile  are  the  most  celebrated  ;  nor  is  it  pos- 
sible to  find  any  where  among  terrestrial  objects  a  moro 
striking  instance  of  the  stability  of  the  laws  of  nature, 
than  the  periodical  rise  and  fall  of  this  mighty  river.  Wo 
know  by  the  testimony  of  antiquity  that  the  Inundations 
of  the  Nile  have  been  the  same,  with  respect  to  their 
season  and  duration,  for  three  thousand  years.  Indeed, 
their  certainty  regulates  the  public  revenue  j  for  when 
by  means  of  nilometers  it  is  ascertained  that  the  waters 
promise  an  unusually  prosperous  season,  the  taxes  are 
proportionally  increased.  Shortly  after  the  commence- 
ment of  the  rains  of  Abyssinia,  in  June,  the  river  begins 
to  rise,  and  attains  its  greatest  height  In  August.  At 
Cairo  the  greatest  rise  is  twenty-eight  feet ;  but  in  the 
valley  of  the  Nile,  with  a  mean  brci.dth  or  three  or  four 
leagues,  it  is  only  four  feet.  It  decreases  gradually  until 
the  following  May  ;  and  as  soon  as  the  waters  are  within 
their  usual  channel,  the  soii.  moistened  and  enriched  by 
the  sediment  deposited  from  the  Inundation,  is  diligently 
cultivated  by  the  natives.  Pliny  thus  speaks  of  the  In- 
undation:— "Justum  Incrementing  est  cubitorum  Ifi,  mi- 
nores  aqua;  non  omnia  rigant :  ampliores  detinent  tardius 
recedendo.  lla-c  screndi  tempora  absumunt :  Ilia;  non 
dant  sitiente.  Utrumque  reputat  pro* inch*.  In  duo- 
decim  cubitis  famein  sentlant.  in  tredecim  ctiammnn 
esurit .  quatuordecim  rubita  hilaritatem  afferant.  quinde- 
cim  securitatem,  sexdecim  dclicias."  (Hist. Sat.  lib.  v.  *).) 

The  en^ulpkmcnt  and  reappearance  of  some  rivers 
have  attracted  attention  in  every  age  ;  nor  has  any  satis- 
fartory  explanation  been  yet  assigned  for  this  extraor- 
dinary phenomenon.  In  the  Memoir  of  the  Abbe 
Guettard,  the  phenomenon  in  question  is  accounted  for 
by  tho  spongy  nature  of  the  soli  through  which  such 
rivers  flow  ;  thus  the  Guadiana,  one  of  the  largest  rivers 
In  Spain,  suddenly  disappears  In  the  marshes  near  tho 
village  of  Castillo  de  Cerrera,  and  after  pursuing  a  sub- 
terraneous course  for  twelve  or  fourteen  miles  bursts 
again  into  day.  Limestone  districts  afford  many  spc. 
clmens  of  this  phenomenon  ;  one  of  the  most  striking 
of  which  is  the  occultation  of  the  lihone  near  the 
gorge  called  the  1'crte.  There  are  also  some  curious 
Instances  in  Derbyshire  and  Yorkshire.  But  no  coun- 
try surpasses  Greece  In  the  number  of  its  subter- 
ranean streams,  the  peculiarities  of  which  arc  often 
clothed  in  splendid  mythological  fictions  by  her  ancieut 
bards.  The  waters  of  many  valleys  in  the  Pelopon- 
nesus have  no  other  outlets  than  *(."';».  or  chasms, 
which  en gul ph  them  ;  such  are  the  outlet*  of  the  valleys 
of  Tegea.  Mantlnea,  A  saw.  Stymphalus,  Peneus,  &c.  A 
familiarity  with  such  phenomena,  and  a  poetical  tem- 
perament, readily  led  the  ancient  Greeks  to  conceive  still 
more  distant  secret  communications;  and  the  imagination 
which  peopled  every  grove,  and  animated  every  stream 
w  ith  presiding  deities,  could  easily  reconcile  itself  to  the 
story  of  the  river  god  Alpbeus,  who  was  said  to  purMie 
bis  favourite  nymph  Arethusa  beneath  the  bed  of  tho 
ocean  from  Greece  to  the  shores  of  Sicily..  ( TrailC $  Phy- 
sical (ieogravky. ) 

We  subjoin,  from  Dr.  Traill's  valuable  Treatise  on 
Physical  Geography,  a  tabic  showing  the  length  of  tl.o 
course  of  twenty-two  of  the  principal  rivers  of  the 
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RIVERS. 

world,  and  the  arc*  of  their  respective  basins,  together 
with  their  proportional  lengths  in  English  miles  ;  a 
calculation  which  has  been  obtained  by  multiplying  them 
by  I  *0,  being  the  distance  between  the  remotest  sources 
of  the  Thames,  which  is 
bouchure  at  tbe  Sore. 
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For  an  account  of  the  phenomena  of  the  Australian 
rivers,  which,  in  apparent  contrariety  to  the  laws  of  na- 
ture in  other  parts  of  the  world,  become  narrower  the 
further  they  flow  from  their  source,  see  the  Geog.  Did., 
art.  "  Australia." 

KiVEa.  In  Hvdraullcs,  a  current  of  water  flowing  in 
an  open  channel.  The  Telocity  of  a  current  of  water 
flowing  In  an  open  channel  de|iends  on  the  volume  of 
water,  the  form  of  the  channel,  and  its  inclination  ;  and 
the  determination  of  the  relations  subsisting  among  these 
three  quantities  is  a  problem  of  great  practical  import- 
ance, the  solution  of  which  must  be  derived  partly  from 
experiment,  and  partly  from  the  general  theory  of  the 
motion  and  resistance  of  fluids. 

If  water,  whether  flowing  in  pipes  or  open  channels, 
suffered  no  resistance  from  the  solid  matter  with  which 
it  comes  in  contact,  the  velocity  would  depend  solely  upon 
the  accelerating  force  of  gravity,  and  at  any  point  of  the 
channel  would  be  in  proportion  to  the  square  root  of  the 
difference  of  level  between  that  point  and  the  source. 
But  this  velocity,  if  not  constantly  impeded,  would  soon 
enormous,  and  render  rivers  the  immediate  in- 
of  devastation  and  ruin  to  the  earth.  The 
example,  which  receives  its  principal  waters 
of  900  feet  above  the  level  of  the  sea. 
the  bay  of  Marseilles  with  a  velocity  of  164 
I  In  an  hour,  such  being  the  velocity  due  to  a  heavy 
body  falling  from  a  height  of  900  feet.  Even  the  Thames, 
which  has  a  descent  of  only  100  feet,  would  acquire  a 
velocity  of  .vi  miles  in  an  hour.  . 

The  forces  which  tend  to  impede  this  constantly  in- 
creasing velocity  depend  upon  the  quantity  of  surface 
exposed  to  friction  and  the  velocity  or  the  stream.  Let 
/  denote  the  length  of  a  portion  of  the  stream  through 
which  the  velocity  and  the  form  of  the  channel  remain 
the  name,  and  c  the  length  of  the  line  of  intersection  of 
the  channel  with  a  vertical  plane  perpendicular  to  the 
stream  (»'.  e.  the  perimeter  or  boundary  of  the  transverse 
section  mmw  the  superficial  breadth ) ;  then  the  surface 
expo*ed  to  friction  is  represented  by  c  I.  With  respect 
to  the  velocity,  it  is  found  by  experiment  that  the  resist- 
ance is  expressed  by  a  function  of  the  velocity  made  up  of 
two  parts,  one  depending  on  the  velocity  simply,  and  the 
other  on  Its  square.  Hence,  denoting  the  friction  or  re- 
aistance  by/,  and  the  mean  velocity  by  t>,  and  assuming 
m  and  «.  two  constant  numbers,  to  be  determined  by  ex- 
the  resistance  will  be  expressed  by  this  for- 
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•lope  \%gal  tin.  f,  where  i  Is  tbe  inclination  of  the  sur- 
face to  the  horiion.  We  have,  therefore, / ■»  g  a  I  sin  r. 
or  (m  r  t  n  r?)  c  I  =  g  n  I  sln.f;  whence  for  airy  length 
/  for  w  hich  the  area  of  be  section,  the  slope,  and  fbra  of 

=  g  a  sin.  f. 

If  we  assume  R  =  a  -t-  c  (the  area  of  the  section  di- 
vided by  the  length  of  its  boundary  diminished  by  the 
width),  then  the  formula  becomes  ssjs,4-s»s>*«»gR  sm  « 
This  quantity  R  is  what  is  usually  called  the  rsnrnu  of 
the  section,  and  sometimes  the  hydraulic  depth.    It  la  the 
depth  which  the  river  would  take  if  It  flowed  la 
angular  channel,  whose  breadth  is  equal  to  tlx 
and  sides  of  the  actual  bed. 

The  constants  m  and  n  have  been  determined 


mentally  by  Prony  (  Recherchrs  Pkysico- 
tur  la  Tktoric  art  Eaux  Courontrs.  Paris,  1*M  ) 
during  his 
term  m  v.  which  is 


On  t,  - 


to  English  feet,  and  rejecting  tb 
mall  in  comparison  of  m  e*.  the  for- 


w  »  100  S3  «/R  »«n  « 

Eyteiwein  (H 
dcr  Hydraulik.  Berlin,  1801)  gives 


v  «*  94  R7  VRsin.i 
At  a  "sufficiently  near  approximation,  we  may  asanas--- 

r  —  100  yR  sin.  i ;  and  if  we  denote  the  fall  in  feet 
lilc  by  A,  w< 

mula  will  become  on  reduction  r  •=*  «"  v'R  A   nearH . 


mile  by  h,  we  shall  have  sin. i»*-r  htm,  and  the  for- 

This  gives  the  velocity  in  feet  per  second.  To  find  tbe 
velocity  In  miles  per  hour,  we  must  multiply  by 

and  divide  by  6280,  which  gives*  =  Jl  V  K  *  *  formula 
found  to  be  sufficiently  conformable  to  experiments. 

From  tbe  above  formula  the  mean  velocity  *  is  gfeen. 
when  R  and  k  are  determined ;  or,  generally,  any  on*  of 
the  three  quantities,  the  mean  velocity,  the  hydraulk 
depth,  and  the  fall,  is  determined  in  terms  of  the  atb«*r 
two.  It  is  necessary  to  observe,  that  the  velocity  isv  imx 
the  same  in  all  the  parts  of  the  section  of  the  streaun. 
The  filaments  of  water  in  contact  with  the  bottom  and 
sides  of  the  channel  are  arrested  by  the  friction,  and  In 
their  turn  retard  the  filaments  neat  above  thesn  m  re- 
sequence of  their  adherence  or  viscidity  ;  «o  that  th.-  t.l 
me  tit*  which  suffer  the  least  retardation  are  those  at  the 
surface  and  nearest  the  middle  of  the  stream.  On  the 
other  hand,  the  hydrostatic  prosiurc  tends  to  gte*  the 
greatest  velocity  to  tbe  filaments  which  are  deeprat 
under  the  surface.  By  the  combination  of  the#r  two 
causes,  the*greatest  velocity  In  an  open  channel  of  ai 
metrical  form  is  at  the  middle,  and  at  a 
under  the  surface. 

The  mean  velocity,  which  has  been  denoted  by  e.  is 
that  which,  when  multiplied  by  the  area  of  the  f 
section,  gives  the  total  quantity  of  water  which 
through  the  section  in  a  given  time.   l>u  Huat 


:  — 

/=  (otp  +  a  »«)cf. 
Now  the  force  which  opposes  the  velocity  Is  the  resist- 
ance, and  the  force  which  tends  to  accelerate  it  is  tbe 
component  of  the  weight  in  the  direction  of  the  slope ; 
and  as  the  velocity  of  the  portion  under  consideration  is 
regarded  as  uniform,  theae  two  forces  must  be  equal  to 
each  other.  Let  a  denote  the  area  of  the  transverse 
aection  of  the  stream,  then  the  bulk  Is  a  /,  and  its  weight 
gal;  the  resolved  part  of  which  In  the  direction  of  the 


igh  tbe  section  in  a  given 
the  greatest  velocity  Is  to  tl 

In  the  ratio  nearly  of  5  to  4  -.  mi 
is  experimentally  determined 
velocity  to  be  4-Mhs  of  the 

if  from  the  square  root  of  the  velocity  in  the  middle  of  i 
stream,  expressed  In  inckei  per  second,  unity  be  sub- 
tracted, the  square  of  the  remainder  gives  the  velocity  ** 
the  bottom. 

Since  the  mean  velocity  of  a  river  Is  proportional  tr 
the  square  root  of  the  hydraulic  depth  (the  inclinatiaa 
remaining  the  same),  it  follows  that  on  contracting  tbr 
channel  the  velocity  will  be  Increased.  When  a  river 
receives  a  permanent  addition,  the  first  effect  is  to  in. 
crease  the  velocity,  whereby  the  attrition  on  tbe  side* 
and  bottom  it  also  increased  ;  and  the  sides  being  gene- 
rally of  softer  materials,  the  consequence  is  that  the 
width,  and  sometimes,  though  more  rarely,  the  depth, 
is  increased  until  the  resistance  Is  again  equal  to  the 
accelerative  force,  and  the  velocity  become*  uniform. 

It  Is  frequently  of  great  importance  to  determine  tbe 
whole  quantity  of  water  furnished  by  a  river,  or.  aa  it  is 
called,  the  ducharge.  For  this  purpose  the  figure  of  tbr 
bed  must  be  accurately  determined,  which  may  be  dooe 
by  soundings.  This  also  gives  the  area  of  the  section, 
and  consequently  the  hydraulic  depth.  The  velocity  at 
the  surface  may  be  determined  by  means  of  a  Moat  ; 
at  a  small  depth  under  the  surface  by  the 
called  Pitofs  tube  (see  the  term),  or  by  i 
force  of  the  current  by  means  of  a  dynat 

See,  in  addition  to  tbe  works  above 
Traitc* UydrodynatmqH*  ,  Navier.  ivrf. 
tiondt  la  Wcantqu*;  Bclidor.  ArektUftttrt  i 

Kl  VO'SE.    (Lat.  rivus.  a  orot^k.)    In  Z< 
the  surface  of  an  animal  or  part  is  marked 
which  do  not  run  in  a  parallel  direction,  as 
sinuate. 

RIXDOLLAR.  <  A  corruption  of  Germ.  re*e h«t haW. 
or  dollar  of  Ike  empire.)  A  silver  coin  of  different  valuct 
in  different  countries.    See  Mow. v. 

ROACH.   Tho  curve,  or  arch,  which  is  generally  rut 
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t»  the  Toot  or  tome  square  tails,  from  one  clue  to  the 
i  her,  to  keep  the  foot  clear  of  stays  and  rope*. 
HOAD,  or  ROADSTEAD.    A  place  of  anchorage. 

i  vessel  when  at  anchor  it  termed  a  roadster,  in  con- 
radistinctlon  to  another  under  tail. 

ROADS,  are  pathways  formed  through  a  country,  by 
rhich  passenger*  and  commodities  may  travel,  or  be 
ransported.  with  more  or  teta  facility  and  expedition, 
rorn  one  place  to  another.  Roads  are  of  various  kinds, 
.-cording  to  the  state  of  civilisation  and  wealth  of  the 
ountry  through  which  they  are  constructed,  and  ac- 
ordiog  to  the  nature  and  extent  of  the  traffic  to  be  carried 
—  from  the  rude  patht  of  the  aboriginal 
carried  in  direct  lines  over  the  natural  lurface  of 
he  country,  passable  only  by  foot  passengers  or  pack- 
u !-*e*.  to  the  comparatively  perfect  modern  road,  carried 
•u  an  artificial  causeway,  and  reduced  to  a  nearly  level 

ii  r  face  at  enormous  expense  by  means  of  vast  ex  cava- 
urns,  extensive  embankments,  bridges,  viaducts,  tunnels, 
nd  other  expedients  supplied  by  the  skill  and  ingenuity 
T  the  civil  engineer. 

Advantage*  ttf  /toads.  —  There  Is  no  expedient  which 
riore  powerfully  conduces  to  the  advancement  of  a  people 
n  civilisation,  or  to  the  extension  of  their  prosperity  and 
lational  wealth,  than  the  construction  of  good  road*, 
onnccting  the  various  centres  of  commerce  and  of  In- 
luttry  about  which  they  may  have  collected  themselves. 
The  invention  of  printing,  the  expedient  of  money,  the 
doption  of  a  uniform  syttem  of  weight*  and  measures, 
rotild  severally  be  ineffectual,  or  productive  of  advantages 
.f  a  very  limited  extent.  If  the  intercommunication  of 
bote  whose  feelings  and  ideas  are  expressed  and  con- 
eved  in  print,  and  among  whom  money  is  made  to  cir- 
idate,  and  whose  commerce  is  stimulated  and  facilitated 
>y  the  uniform  module  of  quantity  supplied  by  weights 
nd  measures,  were  not  facilitated  and  expedited  by  the 
rieaiis  of  conveyance  supplied  by  roads.  Without  roads, 
he  interchange  of  advantages,  moral,  intellectual,  and 
which  now  takes  place  in  all  highly  dvilimlcoun- 
the  urbane  population,  could 
;  without  them,  indeed,  large  towns  or 
not  continue  to  exist.  The  supply  of  t  he  popu- 
cted  in  such  places  with  the  various  products 
>f  agriculture,  necessary  to  their  physical  existence,  could 
lot  be  sustained.  Nor,  on  the  other  hand,  would  the 
ural  population  affording  that  supply  be  benefited  by  a 
(  torn  in  exchange  of  the  refinements  of  the  town,  and 
he  various  articles  of  luxury  and  necessity  obtained  by 
nimerce  from  every  part  ol  the  glol  e. 
Bat  roads  are  not  less  necessary  for  the  advancement 
if  agriculture  itself,  than  for  the  due  maintenance  of  the 
H-ci'ssary  relations  between  the  towns  and  the  country. 
A' it  bout  the  aid  of  roads,  it  would  be  Impossible  to  apply 
hose  arts  to  the  soil  by  which  increased  powers  of  pro- 
diction  are  given  to  it.  Without  roads,  the  various  kinds 
>f  manure,  by  which  the  scientific  farmer  knows  how  to 
aise  augmented  crops,  could  not  be  transported  to  his 
ields  from  the  place,  often  distant  and  difficult  of  access, 
■  here  such  manures  are  found.  Roads  may  then.  In 
•et,  be  considered  as  a  system  of  veins  and  arteries,  by 
rhich  alt  those  principles  necessary  for  the  maintenance 
if  the  prosperity  of  a  country  are  kept  in  circulation. 

History  of  Hands —  The  importance  of  roads  to  the 
re  I  fare  of  nations  was  not  unknown  to  the  ancients. 
The  senate  of  Athens,  the  government  of  the  Lace- 
lemonlans,  the  Thebans,  and  other  states  of  Greece,  be- 
much  care  upon  them  ;  but,  as  might  naturally  be 
the  first  great  advances  in  the  art  of  intercom- 
by  roads  were  due  to  a  people  essentially 
The  invention  of  paved  roads  is  traced  to 
he  Carthaginians.  Rome,  ever  awake  to  the  advantages 
o  be  gained  from  conquered  people,  followed  in  " 
>f  the  Carthaginians,  and  vastly 
ses  in  tho  construction 


The  Via  Appla,  the  Via  Aurella,  and  the  Via  Flaminia 
irere  the  first  great  monuments  of  the  Roman  people  in 
:hi*  department  of  art.  Under  Julius  Caesar,  the  capital 
>(  the  empire  was  made  to  communicate  with  all  the 
:hief  towns  by  paved  roads  ;  and  during  the  last  African 
war,  a  road  of  this  kind  was  constructed  from  Spain 
through  Gaul  to  the  Alps.  After  this,  these  great  lines 
>(  communication  were  extended  through  Savoy,  Dau- 
[>htnc,  and  Provence ;  through  Germany,  every  part  of 
Spain;  through  Gaul,  and  even  toConstantlnople ;  through 
Asia,  Hungary,  Macedonia,  and  to  the  mouths  of  the 
Danube  Neither  did  the  interposition  of  seat  obstruct 
the  labour  or  daunt  the  enterprise  of  this  great  people. 
Tho  lines  of  communication  thus  constructed  to  the 
shores  of  the  continent  of  Europe  were  continued  at 
corresponding  points  of  the  neighbouring  islands  and 
continents.  Sicily,  Corsica,  Sardinia,  England,  Africa, 
and  Asia  were  accordingly  intersected  and  penetrated 
l>y  roads,  forming  the  continuation  of  the  great  Euro- 
Jiean  lines.  These  gigantic  works  were  not  mere  paths 
prepared  for  the  action  of  the  feet  of  horses  and  the 
wheels  of  carriages,  formed  upon  the  natural  turfaco  of 
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respects  as  efficient  as  those  which  modern  i 
has  supplied  ;  forests  were  opened,  mountains  excava 
hill  slowered,  valleys  filled  up,  chasms  and  rivers  be- 
stridden by  bridges,  and  marshes  drained,  to  an  extent 
which  would  bear  no  mean  comparison  to  the  result  of 
the  great  engineering  enterprise  of  recent  times. 

English  Roads.  —  The  first  roads  of  artificial 
struclion  in 


those  formed  by  the 
while  it  was  a  Roman  province.  A  grand  tru 
was  carried  through  the  country  north  and  south,  and 
another  nearly  at  right  angles  to  it  east  and  west.  These 
main  lines  were  supplied  with  branches,  extending  in 
every  direction  which  the  conquerors  found  it  expedient 
to  render  accessible  to  their  arms.  The  Roman  road 
called  Watling  Street  commenced  from  Richborough 
in  Kent,  the  ancient  Ruterplac,  and  being  carried  through 
London  iu  a  north-westerly  direction,  was  continued  to 
Chester.  The  road  called  Ermine  Street  commenced 
from  London,  and  passing  through  Lincoln  was  carried 
thence  through  Carlisle  into  Scotland.  The  Foss  Way 
passed  from  Rath,  in  a  direction  north-east,  and  Joined 
the  Ermine  Street.  The  road  called  Ikenald  extended 
from  Norwich,  in  a  southward  direction,  to  Dorsetshire. 

The  example  thus  afforded  by  their  conquerors  was 
not  followed  by  the  Britons,  who,  unconscious  of  the 
many  advantages  attending  facilities  of  intercommuni- 
cation, relapsed  into  the  barbarous  neglect  of  roads ;  and 
while  the  Roman  ways  were  allowed  to  fall  into  decay, 
new  roads  were  not  constructed.  For  many  centuries, 
such  intercourse  as  was  maintained  between  the  various 
parts  of  this  country  took  place  almost  exclusively  by 
rude  paths,  capable  of  being  passed  on  foot,  or  at  best  by 
horses,  carried  over  the  natural  surface  of  the  ground  in 
straight  directions  from  place  to  place.  Hills  were  sur- 
mounted, valleys  crossed,  and  rivers  forded,  in  the  same 
the  savages  of  the  most  remote  wilds  of  Amc- 
communicate  with  each  other,  or  with  the 
It  was  not  till  the  reign  of  Charles  II.  that  anv 
was  made  by  the  legislature  to  Improve  the 
the  country.    In  the  16th  year  of  the  reign  of 


roads  of  the  country."  In  the  16th  year  of  the  reign 
that  monarch,  the  first  turnpike-road  was  establishes!  by 
law,  whereon  toll  was  taken.  It  passed  through  Hert- 
fordshire, Cambridgeshire,  and  Huntingdonshire.  It  was 
not,  however,  till  about  a  century  from  the  present  time, 
that  any  great  or  effectual  attempt*  were  made  to  esta- 
blish a  system  of  good  roads  through  the  country.  Tilt 
nearly  the  middle  of  the  last  century,  most  of  the  goods 
were  conveyed  from  place  to  place  in  Scotland  on  pack- 
horses.  Oatmeal,  coals,  turf,  and  even  straw  and  hay, 
were  conveyed  in  this  way ;  but  In  carrying  goods  be- 
tween distant  places  it  was  necessary  to  employ  a  cart, 
as  all  that  a  horse  could  carry  on  his  back  was  not 
sufficient  to  defray  the  cost  of  a  long  journey.  The 
time  that  the  carriers  usually  required  to  perform  their 
journeys  seems  now  almost  incredible :  the  common 
carrier  between  Selkirk  and  Edinburgh,  a  distance  of 
thirty-eight  miles,  required  a  fortnight  for  his  journey, 
going  and  returning.  The  road,  for  a  considerable  ex- 
tent, lay  along  the  bottom  of  the  district  called  Gait 
Water  ;  the  bed  of  the  stream,  when  not  flooded,  being  tho 
tract  chosen,  as  the  most  level  and  easiest  to  travel  In. 

Nor  were  the  means  of  travelling  between  large  towns 
much  better.  In  167*.  a  contract  was  made  to  establish 
a  coach  between  Edinburgh  and  Glasgow,  a  distance  of 
forty-four  miles.  This  coach  was  to  be  drawn  by  six 
horses,  and  the  journey  between  the  places,  to  and  from, 
was  engaged  to  be  completed  In  six  days ;  even  so  recently 
as  the  year  1750,  tho  stagecoach  from  Edinburgh  to  Glas- 
gow took  a  day  and  a  half  to  make  tho  journey. 

In  the  year  1763.  there  was  but  one  stage  coach  between 
Edinburgh  and  London,  which  started  once  a  month  from 
each  place,  and  took  a  fortnight  to  perform  the  journey. 
At  the  present  time,  after  the  lapse  of  not  so  much  as 


eighty  years,  there  are  seven  coaches  daily  start  from 
each  of  these  cities  for  the  other  ;  besides  several 


ships  of  enormous  magnitude,  which  sail  weekly 
each  place,  supplying  all  the  accommodation  and  luxury 
of  floating  hotels,  and  completing  the  journey.  In  common 
with  the  coaches,  in  less  than  forty-eight  hours.  If  each 
of  the  coaches  be  estimated  at  conveying  ten  passengers 
daily,  the  coaches  alone  would  thus  convey  daily  be- 
tween these  cities  about  140  passengers,  or  above  4000 
monthly.  If  an  espial  number  be  estimated  as  conveyed 
by  the  steam  ships,  we  should  have  the  present  inter- 
course in  passengers  between  London  and  Edinburgh 
amounting  to  about  £000  monthly  ;  whereas,  in  1763,  the 
number  conveyed  by  stage  coaches  between  these  places 
monthly  could  not  have  exceeded  twenty-five,  and  by  all 
the  means  of  conveyance  then  existing  probably  did'  not 
exceed  fifty. 

it  happens  that  the  line  of  road  now  occupied  by  the 
Liverpool  and  Manchester  Railway  and  its  branches,  and 
travelled  daily  by  thousands  of  passengers,  at  a  speed  of 
twenty-five  miles  an  hour,  including  stoppages,  was,  in 
the  year  1770,  travelled  over  by  Mr.  Arthur  Young,  w  ho 
has  left  us  in  his  Tour  the  following  account  of  the  state 
of  the  roads  at  that  time :  — "  1  know  not  In  the  whole 
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range  of  language  terms  sufficiently  expressive  to  describe 
this  infernal  road.  J  jet  me  most  seriously  caution  all  tra- 
vellers,  who  may  accidentally  propose  to  travel  this  ter- 
rible country,  to  avoid  it  as  they  would  the  devil  ;  for  a 
thousand  to  one  they  break  their  necks,  or  their  limbs, 
by  overthrows  or  breakings-down.  They  will  here  meet 
with  ruts,  which  1  actually  measured  four  feet  deep,  and 
floating  with  mud  only  from  a  wet  summer.  What,  there- 
fore, must  it  be  after  a  winter  ?  The  only  mending  it  re- 
ceives is  tumbling  in  some  loose  stones,  which  serve  no 
other  pur[Mise  than  jolting  a  carriage  in  the  most  intole- 
rable manner.  These  are  not  merely  opinions,  but  facts  ; 
for  I  actually  passed  three  carts  broken  down  in  these 
eighteen  miles  of  execrable  memory."  With  the  excep- 
tion of  a  few  rare  instances  of  Important  roads,  constructed 
under  special  acts  of  parliament,  the  roads  of  England 
have  not  been  constructed  on  any  scientific  principle,  and 
are,  in  most  cases,  nearly  coincident  with  the  foot  and  horse 
paths  adopted  by  the  'early  inhabitants  of  the  country. 
These  rude  paths  having  been  formed  at  an  early  period, 
the  only  roads  of  communication  between  the  chief  towns 
were  gradually  improved,  so  as  to  be  capable  of  being 
travelled  over  by  wheel  carriages.  The  natural  surface 
of  the  ground  was  in  time  covered  with  an  artificial  coating 
of  gravel  or  stoues  ;  hills  too  steep  to  be  surmounted  by 
riagea  were  either  levelled,  and  the  material  obtained 
n  their  excavation  thrown  into  the  vallers,  or  the  roads 
arrled  round  them  ;  at  a  later  period  fences  were 
added  ;  and  thus,  by  slow  degree*,  the  old  horsepath  sirew 
into  the  modern  road,  llow  far  removed  from  a  truly 
good  and  scientific  line  of  communication  such  a  road 
must  be,  will  be  apparent  to  any  one  who  considers  what 
the  principles  ought  to  be  on  which  I  road  should  be  laid 
down  and  constructed. 

The  Art  of  Road-making.  — When  it  is  proposed  to  con- 
struct a  line  of  road  extending  between  two  places,  the 
engineer  upon  whom  such  a  duty  devolves  first  makes 
himself  well  acquainted  with  the  surface  of  the  country 
lying  between  the  two  pUkOM,  so  as  to  obtain  an  acquaint- 
ance with  the  face  of  the  country,  somewhat  approaching 
to  that  which  would  be  supplied  by  a  superficial  model 
of  it,  which  would  exhibit  ail  its  inequalities  and  undu- 
lations of  surface.  He  is  then  to  select  what  he  considers, 
all  circumstances  being  taken  Into  account,  the  best  ge- 
neral route  for  the  proposed  road.  But.previously  to  laying 
It  out  with  accuracy,  it  is  necessary  to  make  an  Instru- 
mental survey  of  the  country  along  the  route  thus  selected ; 
tahiug  the  levels  from  point  to  point  throughout  the 
whole  distance,  and  making  borings  in  all  places  where 
excavations  arc  required,  to  determine  the  strata  through 
which  such  cutting  are  to  be  carried,  and  the  requisite 
Inclinations  of  the  slopes  or  slanting  sides,  as  well  of  the 
cuttings  as  of  the  embankments  to  be  formed  by  the 
material  thus  obtained.  It  is  also  requisite,  in  the  selection 
of  the  route  for  the  proposed  road,  to  have  regard  to  the 
supply  of  materials,  not  only  for  first  constructing  it,  but 
for  maintaining  it  In  repair;  thus,  the  position  of  gravel 
pit*  and  quarries  in  the  neighbourhood  of  the 
fine,  and  the  modes  of  access  to  them,  should  b 


and  the  rnod< 
certained. 

The  results  of  such  an  Investigation  should  be  reduced 
to  a  plan  and  section ;  the  plan  of  the  road  being  on  a 
scale  not  lest  than  GG  yards  to  an  inch,  and  the  section 
not  less  than  30  feet  to  an  inch. 

The  lots  of  tractive  power,  and  danger  to  travellers 
produced  by  steep  acclivities,  render  It  especially  necessary 
that  a  proper  limitation  should  be  Imposed  upon  the  in- 
clinations or  acclivities  on  every  line  of  road  on  which 
much  traffic  Is  carried  on.  As,  however,  this  reduction 
of  hills  In  a  country  where  much  inequality  of  surface 
exists  is  attended  with  a  considerable  outlay  of  capital, 
the  engineer  will  have  to  balance  the  cost  of  constructing 
a  road  having  the  best  possible  inclinations  against  the 
ail  vantages  to  be  obtained  in  the  permanent  working  of 
the  road ;  and  if  the  expected  traffic  be  not  such  as  to 
yield  advantages  proportionate  to  the  capital  absorbed, 
greater  rates  of  Inclination  must  be  allowed  to  the  hills, 
with  a  view  to  diminish  the  extent  of  the  works,  and  to 
render  the  expense  of  constructing  the  road  proportionate 
to  the  traffic  expected  upon  It. 

A  dead  level,  even  where  it  can  be  obtained,  it  not  the 
best  course  for  a  road  ;  a  certain  inclination  of  the  surface 
facilitates  the  drainage,  and  keeps  the  road  in  a  dry  state. 
There  is  a  certain  Inclination,  depending  on  the  degree  of 
perfection  given  to  the  surface  of  the  road,  and  on  the 
structure  of  the  carriages  worked  upon  It,  which  cannot 
be  exceeded  without  a  direct  loss  of  tractive  power ;  this 
inclination  or  acclivity  is  that  in  descending  which  at  a 
uniform  speed  the  traces  slacken,  or  which  causes  the 
carriages  to  press  on  the  horses :  the  limiting  inclination 
within  which  this  effect  does  not  lake  place  Is  called  the 
angle  t\f  repose. 

On  all  acclivities  less  steep  than  the  angle  of  repose,  a 
certain  amount  of  tractive  force  is  necessary  in  the  de- 
scent as  well  as  in  the  ascent ;  and  the  mean  of  the  two 
drawing  forces,  ascending  and  descending,  is  equal  to  the 
i  along  a  level  road.  Thus,  on  such  acclivities  as 
1WJ0 


power  is  gained  In  the  descent  as  is  lost  in  the  ascot . 
but  on  acclivities  which  are  more  strep  than  the  an  fir  c'. 
repose,  the  load  presses  on  the  horses  during  their  deaor  n*. 
so  as  to  impede  their  action,  and  their  power  is  expend'-, 
in  checking  the  descent  of  the  load ;  or,  if  this  effect  U- 
prevented  By  the  use  of  any  form  of  drag  or  break,  tho 
the  power  expended  on  such  drag  or  break  carrey*  t-ri- 
to  an  equal  quantity  of  mechanical  power  expended  a 
the  ascent,  for  which  no  equivalent  is  obtained  la 
descent. 

On  well-constructed  roads,  w  ith  carriage*  such  ss  Do-* 
arc  generally  used  In  England,  the  angle  of  repose  nui 
be  taken  at  about  one  in  thirty-six  ;  and  this  it  coon  - 
quently  an  acclivity  which  ought  not  to  be  exceeded  r 
roads  over  which  much  traffic  Is  carried. 

The  expedients  by  which  the  requisite  inclinations  ir- 
obtained  on  common  roads  are  the  same  as  those  what, 
are  resorted  to  in  the  construction  of  railways.  Srr  Bui- 
roads. 

The  exact  course  of  the  mad  and  the  degree  of  It*  ac- 
clivities being  determined,  the  next  thing  to  be  ronsjd>rr4 
is  the  formation  of  Its  surface.  The  qualities  which  oujti 
to  be  imparted  to  it  are  twofold.—first.  it  should  be  stock ti 
secondly,  it  should  be  hard  ;  and  the  goodness  of  the  road 
will  be  exactly  in  the  proportion  of  the  degree  h,  whirl 
these  qualities  can  be  imparted  to  it,  and  permanent); 
maintained  upon  it.    An  error  prevailed  among  road  en- 


gineers until  a  very  r« 

smoothness  of  surface  alone  was  sufficient  for 
fection  of  a  road  ;  and  that,  provided  it  could  be  m*^- 
sufficiently  durable,  it  was  unimportant  how  soft  or  vvli- 
ing  the  coating  of  the  road  might  be.  This  error.  ' 
which,  among  others.  Macadam  himself  fell,  was 
u|«>n  a  neglect  of  one  of  the  most  important  ciirunutanrc* 
to  be  considered  in  the  construction  of  a  road.  The  ma-t 
object  to  be  attained  by  all  roads  is  the  diminution  of  the 
resistance  which  a  carriage  opposes  to  the  tractive  poff 
Other  things  being  the  same,  it  was  sufficiently  apptm t 
that  this  resistance  would  be  diminished  by  increasn^ 
the  smoothness  of  the  road  surface.  But  roughness  <* 
uneven  nets  of  surface  is  not  the  only  cause  of  resistance  ta 
the  tractive  power:  if  two  roads  have  their  surfaces  eqiulh 
smooth  and  even,  but  one  is  soft  and  elastic,  so  as  te  yW ki 
under  the  pressure  of  the  wheel,  recovering  its  tarts  ss 
the  wheel  advances,  and  the  other  is  hard  and  unyleUirx 
the  resistance  to  the  tractive  power  will  be  greater  on  tr  • 
soft  and  ridding  road  than  on  the  hard  and  noytrklm. 
road  ;  and  this  augmentation  of  resistance  will  be  in  pro- 
portion to  the  softness  of  the  surface.  That  this  v«!^ 
be  the  case,  admits  of  Immediate  demonstration  on  me- 
chanical and  mathematical  principles  ;  but,  without  re- 
sorting to  these,  it  must  be  sufficiently  apparent  from  tfc 
results  of  the  most  common  experience.  A  surtace  1 
velvet  may  be  as  smooth  and  even  as  a  surface  of  ire .  t> •.: 
if  an  ivory  ball  be  rolled  on  the  latter,  it  will  coat»«*- 1» 
motion  much  longer  than  on  the  former.  In  fact,  ^ 
wheels  of  a  carriage  In  passing  along  a  soft  road  ski 
into  Its  surface,  as  the  ball  would  sink  Into  the  pile  oftL, 
velvet ;  and  although,  in  virtue  of  its  elasticity,  the  so'O 


from  I:. 

resistance  will"  be  offered  to  the  drawing  or  impel!"  i 
power,  which  would  not  be  produced  by  a  hard  and  u» 
yielding  surface  equally  smooth. 

Macadumnation. —  I*hls  process,  which  hat 
its  name  from  Macadam,  to  whose  labours  the  imp 
mcnt  of  the  roads  of  England  within  the  last  half  oeotun 
owes  so  much,  consists  in  forming  the  road  crust  of  stoor«. 
broken  with  a  hammer  into  angular  pieces  of  a  assail  aa-i 
uniform  tise.  This  method,  however,  is  one  which  ■» 
long  practised  in  various  parts  of  Europe.  When  0.t 
stones  of  which  the  road  crust  is  to  be  formed  are  brok/a 
to  the  proper  magnitude  and  form,  they  are  spread  <*« 
the  surface  of  the  road  in  a  layer  of  3  or  4  Inches  tax* 
After  this  has  been  consolidated  by  carriages  worlirv 
upon  it  or  by  rollers,  another  layer  of  broken  stoiirs  «' 
equal  depth  is>  laid  upon  it ;  it  it  consolidated  in  lite  trai- 
ner ;  and  tnus  one  layer  is  laid  over  another  until  an  ar- 
tificial crust  Is  formed  of  broken  stones  of  sufficient  thick- 
ness to  give  the  requisite  strength  to  the  road. 

A  coating  or  road  crust  thus  formed  mipht  be  con- 
structed ou  any  substratum  whatsoever,  and  a  saw*® 
and  apparently  good  road  would  be  obtained.  It  **»  the 
practice  of  Mr.  Macadam  to  disregard  the  nature  ef  the 
substratum ;  and  he 
a  bog  as  would  not  allow , 
ren  prefer  it  to  a  hard  " 


to  disregard  the  nature  af  the 
ntalned  that  if  It  was  aot  W 
a  man  to  »  alk  over  it,  he  irould 


Tetford't  SyMt.  m  —  The  improvement  In  road-makiw 
which  consisted  in  a  due  attention  to  the 


of  the  road,  so  at  to  give  increased  tactlttt  u 
the  tractive  power  by  rendvnng  It*  s 
yielding.  Is  due  to  the  late  Mr.  Tel  ford, 
a  description  of  the  method  of 
practised  by  that  eminent  engineer. 

I  poo  the  level  bed  prepared  for  the  road  material*  * 
bottom  course  or  layer  of  stones  is  to  be  set  by  t 
of  a 
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middle  of  the  road  should  be  7  inchea  in  depth  ;  at  9  feet 
from  the  centre  the  depth  should  be  5  inches  ;  at  12  feet. 
4  inches  ;  and  at  15  feet,  3  inches  ;  the  entire  width  of 
the  road  being  30  feet.  These  stones  are  to  be  set  on 
ibcir  broadest  edges  lengthwise  across  the  road,  and  the 
breadth  of  the  upper  edge  should  not  exceed  4  Inches. 
All  the  irregularities  of  the  upper  part  of  this  pavement 
arc  to  he  broken  off  by  hammers,  and  all  the  interstices 
to  he  filled  with  stone  chips  firmly  wedged  or  packed  by 
hand  with  a  light  hammer  ;  so  that,  when  the  pavement 
is  finished,  its  cross  section  shall  have  a  convexity  of 
surface  of  about  4  inches  in  the  centre  above  the  extreme 
edges:  1 8  feet  in  the  centre  of  th  is  pavement  are  to  be  coated 
with  a  layer  of  hard  broken  stones,  6  Inches  deep  ;  of  these 
6  inches,  4  must  be  first  put  on  and  worked  down  by  car- 
riages and  horses  in  the  ordinary  traffic  of  the  road,  care 
being  taken  constantly  to  rake  in  the  ruts  until  the  sur- 
face has  become  firm  and  the  crust  consolidated.  After 
tl»I*.  the  remaining  2  Inches  of  stone  may  be  nut  on ;  the 
whole  of  this  itonc,  forming  6  inches  of  crust,  is  to  cousist 
of  pieces  broken  as  nearly  as  is  practicable  into  a  cubical 
form,  and  of  such  a  magnitude  that  they  can  pass  through 
a  ring  of  2$  inches  internal  diameter.  The  spaces  on 
each  side  of  the  middle  18  feet  are  to  be  coated  with  bro- 
ken stone  or  well-cleansed  strong  gravel  up  to  the  level 
of  the  footpath  or  other  boundary  of  the  road,  so  as  to 
nuke  the  whole  convexity  of  the  road  6  inches  in  the 
middle  above  the  level  of  the  edges  ;  and  the  whole  of  the 
materials  thus  formed  and  consolidated  should  be  covered 
with  a  coating  1 1  inch  deep  of  good  gravel,  free  from 
clay  or  earth. 

.Such  was  the  method  practised  by  Mr.  Telford  in  the 
construction  of  great  main  roads,  such  as  that  between 
Holyhead  and  Shrewsbury.  In  the  streets  of  towns,  and 
other  places  where  roads  have  to  bear  a  still  heavier 
traffic,  such  a  road  as  that  above  described  is  found  to  be 
subject  to  a  superficial  wear,  so  rapid  as  to  produce  an 
intolerable  quantity  of  dust  in  stunmer  and  of  mud  In 
winter.  In  such  places  recourse  has  been  generally  had 
to  pavement.  The  first  object  to  be  secured  for  a  durable 
pavement,  as  well  as  in  other  roads,  is  to  secure  a  good 
foundation.  The  best  method  is  to  lay  a  foundation  of 
gravel  or  broken  stone,  the  bed  of  which  should  be  formed 
with  a  convexity  sloping  to  each  side  by  a  fall  of  about  1 
in  50.  After  the  first  layer  of  broken  stone  is  put  on,  the 
street  should  be  open  for  carriages  to  pass  over  it  until  it 
W  consolidated,  all  ruts  being  carefully  raked  in.  The 
wne  process  should  be  repeated  with  each  successive 
layer,  until  a  sufficiently  solid  foundation  is  obtained  for 
the  pavement.  On  this  foundation  a  pavement  formed 
of  blocks  of  stone  is  laid,  the  blocks  being  10  inches  in 
depth,  from  10  to  15  Inches  in  length,  and  from  C  to  8 
inches  in  width.  Such  is  the  structure  which  is  requisite 
for  the  streets  which  are  the  main  thoroughfares  of  a 
great  city  :  a  pavement  with  less  strength  of  foundation, 
and  formed  of  smaller  blocks  of  stone,  being  used  for  the 
streets  of  less  intercourse. 

The  many  Inconveniences  produced  in  the  great  tho- 
roughfares of  London,  such  as  Oxford  Street,  Hoi  born. 
Fleet  Street,  the  Strand,  Ike.,  by  reason  of  the  rapid  wear 
of  every  kind  of  pavement  hitherto  adopted,  a  suspension 
of  the  intercourse  during  the  frequent  repairs,  the  dust 
in  summer  and  the  mud  in  winter  produced  by  a  surface 
of  broken  stones,  and  the  intolerable  noise  produced  by 
every  species  of  stone  pavement,  have  lately  excited  much 
inquiry  as  to  the  possibility  of  constructing  some  road 
having  sufficient  strength  for  a  traffic  so  enormous,  suffi- 
cient durability  to  prevent  the  inconvenience  of  the  fre- 
quent suspension  of  Intercourse  by  the  necessity  of  repairs, 
and  presenting  a  surface  which,  whilo  it  would  be  free 
from  the  noise  of  a  stone  pavement,  would  not  be  attended 
with  the  inconvenience  of  dust  and  mud  produced  by  a 
surface  of  broken  stone.  This  problem  appears  to  be  in 
a  great  degree  solved  by  the  adoption  of  a  pavement  of 
wood.  A  short  piece  of  Oxford  Street  w  as  thus  paved  in 
the  beginning  of  183'J ;  and  after  a  successful  trial  of  several 
mouths,  the  same  pavement  was  extended  nearly  through- 
out the  whole  extent  of  that  street ;  and  at  the  preset! 


time  (1842)  this  method  of  pavement  is  in  process  of 
construction  in  several  othor  thoroughfares  of  Londou. 
The  idea  of  a  wooden  pavement  Is  not  new.  In  the 
northern  parts  of  Germany  and  in  Russia  such  pavements 
have  been  long  in  use  ;  some  of  the  main  streets  of  Peters- 
burgh  and  Vienna  have  long  been  paved  In  this  manner. 
A  few  years  ago  a  scries  of  experiments  were  made  at 
New  York,  to  determiue  the  best  description  of  paving 
for  a  street.  One  of  the  methods  adopted  was  a  tesselated 
pavement,  formed  of  hexagonal  blocks  of  pine  wood,  mea- 
suring 6  inches  on  each  side  of  their  transverse  section, 
and  12  inches  in  depth.  From  the  mauner  in  which  the 
timber  is  cut  its  fibres  arc  vertical,  and  therefore  the 
tendency  to  wear  from  vertical  pressure  is  small.  The 
blocks  arc  coated  with  pitch  or  tar,  forming  a  smooth 
upper  surface. 

Various  method*  have  been  proposed  for  laving  the 
wood  pavements  of  London  j  but  a«  these  methods  arc  se- 
verally as  yet  ouly  in  process  of  trial,  nothing  Is  practically 
I'  f>\ 
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known  of  their  respective  merits.  There  appears,  however, 
to  be  sufficient  to  justify  a  well-grounded  expectation 
that  wood  pavements  of  some  form  or  other  will  sooii 
supersede  all  others  for  the  great  thoroughfares  of  towns. 

Concerning  the  formation  of  roads  of  various  kinds, 
their  drainage,  fencing,  their  management,  icpairs,  &c, 
much  might  be  said;  out  the  limits  which  must  be  im- 
posed on  this  article  compel  us  to  refer  the  reader  for 
these  details  to  Sir  Henry  Parnell'a  Treatise  on  Roads. 
See  also  the  Encyclopidie,  article  "  Chemin ; "  Bergier, 
Uistoire  dei  Grands  Chemins  de  I' Empire  H,  main  ;  An- 
nates des  Fonts  et  Chaussees ;  Anderson's  Cotttmrrce  ; 
M'Culloch's  Treatise  on  Commerce,  Library  of  L'sejui 
Knowledge  :  Mr.  Telford's  Reports 

ROA'STING.  in  Chemical  Metallurgy,  means  the 
protracted  application  of  heat  to  metallic  ores,  below 
their  fusing  points.  It  is  generally  resorted  to  to  expel 
volatile  matters,  especially  sulphur,  arsenic,  car' 


acid,  water,  &c. 

noii.  A 


carbonic 

of  Arabic  origin,  applied  by  old 
pharmaceutical  writers  to  thlu  extracts  or  inspissated 
juices. 

RO'BBERY  (from  the  Germ .  rauben.  to  rob),  in  Law, 
Is  defined  a  felonious  taking  of  money  or  goods  of  any 
value  from  the  person  of  another,  or  in  his  presence, 
against  his  will,  by  violence  or  putting  him  in  fear  ;  and 
this,  whether  the  fear  be  of  injury  to  the  person's  pro- 
perty or  character.  But  it  is  necessary  that  tiie  fear  lie 
of  immediate  injury,  not  of  some  future  injurious  results  ; 
and  then  the  money  must,  generally  speaking,  be  taken 
Immediately  upon  the  threat  made,  and  not  afterwards 
given  from  fear  of  consequences.  But  the  extortion  of 
money  by  threat  to  accuse  of  an  infamous  crime  was 
made  robbery  by  7  &  8  G.4.  c  29.  The  law  on  the  sub- 
ject Is  now  collected  in  the  recent  statute  1  Vict.  c.  29. ; 
and  robbery  is  capital  only  when  the  robber  "  at  the  time, 
or  immediately  before  or  alter,"  slabs,  cuts,  or  wounds 
any  person. 

ROBES.  MASTER  OF  THE.  An  officer  in  the 
royal  household,  whose  duty,  as  the  designation  implies, 
consists  in  ordering  the  sovereign's  robes.  Under  a  queen, 
this  office,  which  has  always  been  one  of  great  dignity. 
Is  performed  by  a  lady,  who  enjoys  the  highest  rank  of 
the  ladies  in  the  service  of  the  queen. 

RO'C,  or  RU'KH.  The  well-known  monstrous  bird 
of  Arabian  mythology,  of  the  same  fabulous  species  with 
the  slmurg  of  the  Persians.  In  the  notes  to  vol.  iii.  of 
Mr.  Lane's  edition  of  the  Arabian  Xights'  Entertain- 
ments are  some  curious  extracts  Xrom  the  writers  of  old 
voyages  of  that  natiun  ;  showing  that  the  tale  was  cither 
founded  on,  or  supported  by.  the  wonderful  account*  <-f 
travellers.  Eveu  Slubad's  well-known  adventure,  when 
his  crew  broke  the  roc's  egg,  and  were  attacked  in  con- 
sequence by  the  enraged  pair  of  birds,  is  borrowed  from 
the  serious  narration  of  Ibn-El-Wardee.  The  roc  is  ai.o 
described  by  Marco  Paulo.  (Marsden's  transl.,  p.  707. ) 
The  site  of  this  famous  monster  is,  or  course,  described 
with  all  the  luxuriance  of  oriental  Imagination.  Ibn-F.l- 
Wardee  makes  one  of  its  wings  10,000  fathoms  long. 
Mr.  Lane  appears  to  think  that  this  extravagant  fiction 
was  suggested  by  the  condor  -.  but  the  size  and  power  of 
that  bird  are  much  exaggerated,  even  in  the  common  ac- 
counts. The  bearded  vulture  of  Egypt  seems  a  better 
archetype  of  the  rukh.  In  a  drawing  Irum  an  illuminated 
Persian  MS.,  which  "dr.  Lane  has  copied,  the  roc,  or 
rather  simurg,  which  is  represented  as  performing  the 
slight  operation  of  carrying  off  three  elephants  in  its  beak 
and  claws.  Is  something  like  a  cock,  with  eagle's  win.', 
and  an  extravagant  tail,.  The  simurg  is  a  creature  of  im- 
portance in  Persian  mythology :  it  is  the  phu-nix  of 
oriental  fable,  one  only  living  at  a  time,  and  attains  tiie 
age  of  1700  years.    ( See  the  notes  to  Soulht-y's  Thalaba.) 

ROCELL1C  ACIO.  An  acid  obtained  from  the  Ho- 
cetla  tinctoria. 

ROCIIE'LLE  SALT.  The  tartrate  of  soda  and  po- 
tassa.  U  is  a  double  salt,  composed  of  2  equivalents  of 
tartaric  acid  («G  x  2)=  132,  1  equivalent  of  potassa  =  4h. 
and  1  of  soda  =  32.  Its  crystals,  which  are  large  and 
well-defined  prisms,  often  presenting  eight,  ten,  or  tweh  e 
sides,  include  8  equivalent*  (9x8)  =  72  of  water. 

ROCK.  Sec  Geology. 

ROCK  CORK.   A  variety  of  asbestos,  which  see. 

ROCK  CRYSTAL.  A  common  raineralogical  term 
applied  to  crystalllicd  silica:  it  is  also  called  quartz. 

RO'CKET.  In  the  Military  Art.  a  very  destructive 
species  of  fire-work,  the  best  kind  of  which  was  invented 
by  the  hue  Sir  William  Congreve,  and  called  after  him 
the  Congreve  rocket.  The  body  of  the  machine  is  cy- 
lindrical, and  its  head  conical.  It  is  id'..  -I  with  very 
Inflammable  materials  ;  on  the  combustion  of  which,  as  in 
tho  common  sky-rocket,  the  body  is  impelled  forward 
with  a  continual  acceleration. 

ROCKING  or  LOGGING  STONES.  See  Geology. 

ROCK   SALT.    Common  salt  found  in  masses  or 
beds  lu  the  new  red  saudstone,  a*  in  Cheshire  and  else- 
where.  See  Gkoi-ogy. 
|     ROCK  SHELLS.  The  common  name  of  certain  t'ni- 
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ROCKWORK. 

valve*,  characterized  by  the  long  straight  canal  which 
terminate*  the  mouths  of  their  shells.   See  Mi  hex. 

ROCKWORK  In  Architecture,  masonry  wrought  In 
imitation  of  rough  stone,  in  various  arrangements,  and 
chiefly  used  in  basements  of  buildings. 

Rockwork,  in  Gardening,  Is  applied  to  a  quantity 
of  stones,  fragments  of  rock,  or  even  vitrified  bricks, 
piled  together  In  such  a  manner  as  to  form  a  nidus  fur 
the  growth  and  display  of  alpine  plants.  When  the 
pieces  of  rock  are  of  such  forms  a*  ran  be  connected 
together  so  as  to  present  the  appearance  of  stratification, 
that  mode  of  arranging  them  may  be  adopted  ;  and  the 
soil  and  plants  may  be  placed  in  vertical,  oblique,  or  ho- 
rizontal fissures,  or  on  ledges,  according  to  the  lines  of 
stratification.  When,  however,  as  U  most  frequently  the 
case,  land  or  water-worn  stones  are  used,  they  may  be 
distributed  over  a  mound  of  earth,  not  uniformly,  but 
in  groups,  with  smooth  surfaces  of  soil 
the  manner  that  may  be  observed  in  nature, 
of  different  sices  are  seen  rising  out  of  the 
green  hill  or  hillock.  When  agglu 
trilled  bricks  are  used,  either  alone  or 
of  different  sizes,  they  may  be 
,  or  along  a  bank  of  soli,  In  such  a 
*  a  varied  surface,  without  attempting  to  imitate 
nature,  and  with  interstices  between  them  for  inserting 
the  plants.  Imitations  of  conical  hills,  caverns,  pre- 
cipices, and  even  the  Alps,  on  a  small  scale,  have  been 
made  in  rockwork  ;  but  these,  and  all  other  imitations 
of  nature,  require  to  be  designed  and  directed  by  the  eye 
and  mind  of  an  artist.  In  general  the  piles  of  stone  called 
rockwork,  in  botanic  and  flower  gardens,  might  with 
more  propriety  be  called  heaps  of  stones. 

ROD.  A  measure  of  length,  otherwise  called  a  pole. 
It  is  U  yards,  or  16|  feet ;  and  four  of  these  make  the 
Guttler  i  chain. 

i;<  I'DEN  I  s.  liodentia.  (Lat.  rodo.  /  gnaw.)  The 
name  given  by  Cuvier  to  the  Glirrs  of  Linna?us,  an  order 
of  Unguiculate  Mammals,  comprehending  those  which 
have  two  long  chisel-shaped  incisors  in  each  jaw,  and  no 
canines,  but  a  vacant  interspace  between  the  incisors  and 
the  molars ;  the  lower  jaw  is  articulated  by  a  longitudinal 
condyle,  in  such  a  way  as  to  allow  of  no  horizontal  motion, 
except  from  back  to  front,  and  vice  vend,  as  is  requisite 
for  the  action  of  gnawing.  The  molars  also  have  flat 
crowns,  whose  enamelled  eminences  are  always  trans- 
verse, so  as  to  be  in  opposition  to  the  horizontal  motion 
of  the  jaw,  and  to  increase  the  power  of  trituration. 
The  genera  in  which  these  eminences  are  simple  lines, 
and  the  crown  is  very  flat,  are  more  exclusively  fru- 
givorous  ;  those  In  whic  h  the  eminences  of  the  teeth  are 
divided  into  blunt  tubercles  are  omnivorous ;  while  the 
small  number  of  such  as  have  no  points  more  readily 
attack  other  animals,  and  approximate  somewhat  to  the 
Carnarla.    The  form  of  the  body  in  the  Rodcntia  is  ge- 


nerally such  that  the  hiuder  parts  of  it  exceed  those  of 
the  front,  so  that  they  rather- leap  than  walk.  In  some 
of  them  this  disproportion  is  even  as  excessive  as  it  is 
in  the  kangaroos.  In  the  whole  of  this  class  the  brain 
is  almost  smooth,  and  without  furrows;  the  orbits  are 
not  separated  from  the  temporal  fossa*,  which  have  but 
little  depth  ;  and  the  eyes  are  altogether  lateral.  The 
inferiority  of  these  animals  is  visible  in  most  of  the  de- 
tails of  their  organization.  Those  genera,  however, 
which  possess  stronger  clavicles  have  a  certain  degree  of 
dexterity,  and  use  their  fore  feet  to  convey  their  food  to 
the  mouth. 

RODO MONTA'DK.  A  term  that  has  passed  Into 
most  European  languages  ;  from  Kodomnnt.  a  boisterous 
character  in  the  Orlando  Furioso,  —  signifying  a  boastful 
mode  of  talking. 

ROE.  The  ova  of  osseous  fishes  which  are  developed 
simultaneously  and  in  great  numbers  are  so  called. 

ROE  STONE.  Agranular  limestone, or  oolite;  which 
see.    See  also  Geology. 

ROGA'TIONS.  •;  il  rogo,  /  ask.)  In  the  Ritual, 
public  supplications  or  litanies  were  anciently  so  termed, 
until  the  latter  designation  began  to  supersede  every 
other.  (Palmer.  On)!.  Liturgies,  vol.1,  p.  270.)  In 
the  Calendar,  the  three  Rogation  days  are  the  Monday, 
Tuesday,  and  Wednesday  next  before  Ascension-day. 

ROGUE'S  YAKN.  A  yarn  of  a  different  twist  and 
colour  from  the  rest,  and  Inserted  in  the  royal  cordage,  to 
Identify  it  in  case  of  its  being  stolen. 

RO'LLEKS.  The  name  given  by  seamen  to  unusually 
heavy  waves,  which  set  in  upon  a  coast  or  island  without 
wind.    They  arc  frequent  at  Ascension. 

RO'LLING,  in  Mechanics,  is  when  all  the  parts  of 
the  surface  of  one  body  come  into  successive  contact  with 
those  of  another,  and  under  such  conditions  as  that  at 
every  Instant  the  portion  of  the  two  surfaces  which  have 
heen  in  contact  are  exactly  equal.  When  this  condition 
is  not  fulfilled,  the  one  surface  Is  said  to  slide  upon  the 
other.  The  friction  of  bodies  in  rolling  is  much  less 
than  in  that  of  sliding  ;  and  hence  the  advantage  of  wheels 
to  all  kinds  of  carriages.    S.  e  Friction. 

Rolling.  In  Naval  language,  the  lateral  oscillation 
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of  a  vessel.  This  motion,  which  is-  often  very  great 
when  the  vessel  is  running  before  the  sea.  endanger*  tin* 
masts,  strains  the  sides,  and  loosens  the  decks  at  the 
waterways  ;  it  is  also  liable  to  cause  the  guns  to  break 
adrift.  When  the  centre  of  gravity  is  too  low,  the  t  »- 
|  dilations  begin  and  end  violently.  The  changes  in  the 
stowage  necessary  to  modify  the  nature  or  extent  of  the 
roll  are  made  by  seamen  from  experimental  know  ledr*- 

RO'LLING  PE'NDULUM.  A  cylinder  caused  to 
oscillate  In  small  spaces  on  a  horizontal  plane.  Its  ma- 
thematical expressions  are  interesting,  but  it  das  born 
applied  to  no  important  practical  purpose. 

RO  LLING  TA'CKLE.  A  tackle  or  pulley  booknl 
to  the  weather  quarter  of  a  yard,  and  to  a  lashing  or  strap 
round  the  mast  near  the  slings  or  parral  of  the  yard  ;  Ok 
object  of  it  is  to  keep  the  yard  constantly  over  to  leeward 
thereby  depriving  it  of  play  and  friction  when  the  ship 
rolls  to  windward. 

ROLLS,  MASTER  OF  THE.    A  high 
tho  Court  of  Chancery,  second  only  to  the  lord 
cellor.    He  Is  appointed  by  the  crown  by  letters 
and  holds  his  ofcee  for  life.   The  master  of 
administers  justice  In  a  i  . 
He  has  the  power  of  hearing  and 
nally  the  same  matters  as  the  lord  i  * 
cases  of  lunacy  and  bankruptcy ; 
decrees  pronounced  by  the  master  of  the  rolls  must  be 
signed  by  the  lord  chancellor  before  they  are  enrolled. 
I  The  master  of  the  rolls  is  also  the  chief  of  the  twHve 
I  masters  in  Chancery,  and  chief  clerk  in  the  Petty  Ba: 
I  Office :  he  is  the  Keeper,  also,  of  all  the  records  of 
I  the  Court  of  Chancery  after  the  decrees  and  order* 
have  been  eurolled  ;  and  on  that  account  he  was  an- 
ciently styled  gvardn'n  des  rolles.    The  master  of  V  .-«■ 
rolls  ranks  immediately  after  the  chief  just-***  of  thr 
King's  Bench:  his  salary,  by  the  stat.  6 Geo.  4.  c. 84., 
Is  7000/.  a  year. 

Before  the  passing  of  the  act  3  Jk  4  W.  4.  c.94.  the 
master  of  the  rolls  did  not  hear  motions,  plea*,  or  de- 
murrers ;  and  whatever  was  presented  for  bis  decivk>c, 
other  than  the  hearing  of  causes,  was  brought  before 
htm  by  petition.  By  the  above-mentioned  act.  however, 
this  was  altered  ;  and  motions,  pleas,  and  demurrers  ar 
now  heard  by  him  in  the  same  manner  as  by  the  othtv 
equity  judges.  By  the  act  1  &  2  Vict,  chap  l»4.,  entitled 
"  An  Act  for  the  better  Custody  of  the  Public  Records." 
the  master  of  the  rolls  for  the  time  being  is  entrusts! 
with  the  custody  both  of  the  public  records  and  those  of 
the  common  law  courts  and  Court  of  Exchequer. 

ROMAN  ALUM.  An  alum  extracted  from  the  vol- 
canic rocks  of  the  Solfaterra  near  Naples  :  it . 
iu  opaque  cubes,  and  appears  to 
than  the  common  octordral  alii 
HO'MAN  ARCHITECTURE. 
RO'MAN  CA'THOLICS,  ROMANISTS.  OR  PA- 
PISTS. The  names  by  which  Protestant*  dc  " 
members  of  the  large  and 


the  bishop  or  pope  of  Rome  as  its  Infallible  spiritual 
and  assumes  to  itself  the  title  of  the  Catholic,  or  universal , 
A  rapid  review  of  t  he  external  fortunes  of  this  system,  as 
connected  with  the  holy  see,  will  be  found  in  the  article 
Papacy  ;  the  principal  doctrines,  also,  by  which  tt  Is  dis- 
tinguished are  detailed  under  the  several  heads.  (&* 
Transcbstantiation,  Mass,  Pknancr,  Purgatory, fcc  ) 
It  will  be  sufficient  in  this  place  to  point  out  the  genrr.U 
argument  upon  which  the  Roman  system  has  been  erected. 

The  Roman  doctors  hold  that  the  Scripture  is  not  suf- 
ficient for  Its  own  interpretation.  The  books  which 
compose  the  canon  of  the  New  Testament  are,  they  con- 
ceive, desultory  and  incomplete ;  being  many  of  there 
written  for  special  occasions,  at  a  period  considerably 
later  than  the  foundation  of  the  religion  in  various  dis- 
tricts, in  some  of  which  whole  generations  of  believers 
may  have  passed  away  without  having  seen  or  heard  of  their 
precious  contents.  It  is  not  to  be  supposed,  however,  tb-t 
doctrines  so  important  as  those  shadowed  forth  in  the 
Epistles  of  St.  Paul,  or  the  Gospel  of  St.  John,  could 
have  been  left  untaught  to  the  churches  which  flourished 
before  their  publication  or  beyond  their  reach.  It  must 
be  admitted,  therefore,  they  argue,  that  the  first  preac ben 
of  Christianity  must  have  been  commissioned  and  in- 
structed to  deliver  these  same  doctrines  orally  ;  and  it  is 
affirmed  that  several  important  doctrines  are  imperfectly 
developed  in  Scrlptur 

It  I 

church,  the  infallibility  of  which  is 
ticates  various  articles  of  Roman  belief,  of  w 
very  slight  hints  are  to  be  found  in  Scripture,  and  such 
perhaps,  as  would  not  have  been  discovered  but  for  tbi* 
very  evidence  from  the  usage.  This  line  of  argument  i< 
admitted  also  by  many  Protestants,  the  facts  aUeged 
being  disputed,  and  opposite  results  obtained.  It  must  be 
allowed,  however,  that  the  Catholics  do  not  advance  am 
article  of  belief  without  pointing  out  some  *x\\ 
ground  for  it  In  ~ 


by  the  way.  the 
,of  the  first. 
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proof  of  thU  kind  is  in  some  cases  to  be  found  nowhere 
but  in  the  writing*  which  Protestants  esteem  apocryphal. 
But  while  Protestants  may  refer  to  the  practice  01  the 
primitive  church,  and  the  traditions  which  must  have 
<  irculated  in  those  ages,  as  a  genuine  historical  evidence 
«f  the  scriptural  interpretation  of  the  earliest  and  purest 
times,  they  find  too  much  contradiction  in  the  individual 
witnesses  to  consider  any  one  system  deduced  therefrom 
as  infallibly  right.  The  Romanists,  on  the  contrary,  at- 
taching morr  importance  to  this  kind  of  evidence,  and 
labouring  under  the  same  difficulty  in  discriminating 

theTdea  o7?  sSritual  hosd^Sheinurch.  an  authorlied 
i  n  t  **T*prcc,pr  of  t  T3uii  t  ion ,  ati  in  fallible  cx  injun  d  w  of  the 


faith."  and  him  they  seat  In  the  chair  of  St.  Peter  at  Rome 
maintaining  that  the  dogmas  which  have  been  advanced 
from  this  source  have  always  been  those  of  the  Catholic 
Church,  ami  always  authentic.  In  later  times,  however, 
a  question  has  been  much  agitated  respecting  the  relative 
authority  of  popes  and  councils  ;  the  superiority  of  each 
has  been  maintained  by  different  classes  of  theologians, 
and  it  is  certain  that  in  some  cases  the  decisions  of  popes 
have  been  ultimately  reversed  by  councils,  ft  is  clear 
that  there  cannot  be  anywhere  an  authority  competent 
to  settle  the  question ;  but  it  is  believed  that  the  opinion 
now  generally  acquiesced  in  is,  that  the  two  are  co-ordi- 
nate powers,  and  that  infallibility  resides  In  the  decrees 
of  a  pope  in  council. 

ROM  A'NCE.  In  Literature,  a  work  of  Action  In  prose 
or  verse,  containing  the  relation  of  a  series  of  adventures, 
either  marvellous  or  probable.  A  tale  confined  to  the 
latter  class  of  events  has,  indeed,  been  considered  to  be 
more  strictly  designated  by  the  term  novel.  (See  Novel.) 
Hut  as  our  nomenclature  for  works  of  fiction  is  not  very 
pre,  lso  or  a<  rtirate.  the  name  romance  is 
used  to  comprehend  both. 

The  term  romance  is  derived  from  the  class  of  lan- 
guages in  which  such  fictitious  narratives,  in  modern 
times,  were  first  widely  known  and  circulated.  These 
were  the  tongues  derived  from  the  Latin,  Itallan.Spanish, 
French,  which  were  all  Roman  dialects,  in  contradis- 
tinction to  the  European  languages  of  Teutonic  origin. 
But  the  "langue  Romane"  more  properly  signifies  the 
dialect  of  southern  France,  Catalonia,  Ac,  of  which  the 
a  variety. 

Taiei  of  antiquity  are  thought 
in  classical  times,  the  class  of  writings 

es.  All  the 
have  perished. 
Hut  we  have,  in  the  Golden  Au  of  Apuleius.  a  Latin 
imitation  of  these,  written  in  the  later  times  of  the  Roman 
empire.  It  contains  a  series  of  wonderful  adventures, 
sorceries,  transformations,  love,  religion,  Ac. ;  and  al- 
though it  has  been  asserted  that  the  romance,  in  its 
proper  sense,  was  unknown  to  the  ancients,  it  would  be 
•UrBcuIt  to  say  in  what  respect,  except  the  total  absence 
of  chiralrous  sentiment,  which  Is  of  modem  growth, 
this  curious  fragment  differs  from  those  later  inventions 
which  we  have  agreed  to  call  by  that  name. 

The  same  may  be  said,  and  with  even  greater  strictness, 
of  the  Greek  pastoral  romances ;  a  class  of  works  ap- 
pertaining to  a  later  period,  of  which  the  famous  Daphmi 
and  Ckloe  of  I«ongus  Is  the  first  known  specimen.  They 
contain  narratives  of  amours,  adventures,  Ac,  usually  in- 
termixed with  some  supernatural  Interference ;  and  they 
have  the  great  characteristic  of  a  modern  novel,  —  a  pair 
of  lovers,  by  way  of  hero  and  heroine,  whose  attachment 
is  generally  brought  to  a  happy  termination. 

The  earliest  modern  romances  were  collections  of  chi- 
valrous adventures,  chiefly  founded  on  the  lives  and 
a<  hieveractit*  of  the  warlike  adherents  of  two  sovereigns, 
one  of  whom,  perhaps,  had  only  a  fabulous  existence, 
while  the  annals  of  the  other  have  given  rise  to  a  wonder- 
ful series  of  fables,— Arthur  and  Charlemagne.  These  ro- 
mances were  metrical  compositions  in  that  branch  of  the 
modern  French  language  termed  the  langue  d'oil.  which 
prevailed  throughout  the  north  of  France,  and  especially 
in  Normandy.  Resides  these,  a  great  variety  of  smaller 
tales,  some  chivalrous,  somo  marvellous,  some  simply 
ludicrous,  termed  fabliaux,  exist  in  the  same  language. 
The  date  of  these  compositions  extends  from  the  12th  to 
the  lftth  centuries. 

n  the  bands  of  these  rhymers  the  talcs  of  chivalry 
first  into  those  of  prose  compilers,  who  reduced 


i  or  chivalry,  still 
confined  to  the  same  classes  of  subjects,  belong  to  the 
14th  and  lMh  centuries.  These,  again,  gave  birth  In  two 
different  countries  to  two  widely  differing  series  of  works 
of  imagination.  In  Italy,  the  poets  termed  Roman ilerl, 
taking  the  adventures  of  the  knights  of  Charlemagne  as 
their  subject,  transferred  the  rude  conceptions  of  th  ir 
predecessors  intoone  of  the  most  finished  and  enchanting 
forms  of  poetry  to  which  modern  fancy  has  given  birth. 
Bolardo,  in  the  latter  half  of  the  15th  century,  was  the 
flrnt  of  these  poets ;  and  the  names  of  Pulci,  Ariosto,  and 
»,  three  of  the  greatest  in  Italian 

iota 


their  long  catalogue.  In  Spain  and  Portugal  a  new 
class  of  chivalrous  romances  was  called  into  existence. 
Lobeira,  a  Portuguese,  in  the  14th  century,  composed  the 
first  four  books  of  Amadit  de  Gaul.  This  famous  word 
resembles  in  character  the  French  romances  of  chivalry  ; 
but  narrates  the  exploits  of  a  new  and  entirely  ima- 
Amadit  was  finished,  and  a  long  list  ot 
added  to  it,  by  subsequent  Spanish  and 

became 


ginary  hero, 
similar 

P« 


rul  spirit  or  chivalry 
wild  cxa 


was  more  and  more  carried  into  wild  exaggeration. 
They  became,  however,  so  popular  as  to  be  transplanted 
into  most  European  languages,  and  even  In  France  to 
supersede  the  heroic  tales  of  Arthur  and  Charlemagne. 
They  declined  with  the  advance  of  a  better  taste  in 
literature  after  the  art  or  printing  had  been  for  somo 
time  introduced  ;  and  were  finally  driven  out  or  fashion 
by  the  wit  or  Cervantes,  whose  Don  Quixote  is  aimed  in 
great  measure  against  them. 

Meanwhile,  a  new  species  or  fiction  had  acquired  vogue 
in  Italy,  to  which  the  term  novel  was  first  applied.  This 
was  the  amorous  or  humorous  tale ;  or  which  the  Deca- 
meron or  Roccaccio  contains  the  earliest,  and  by  far  the 
most  popular  collection.  The  stories  were  derived  from 
many  originals ;  but  especially  from  the  fabliaux,  oi 
which  mention  has  been  already  made.  1'he  Italian 
Novellteri  are  extremely  numerous  ;  but  their  compo- 
sitions arc  always  short,  and  would,  in  our  modern  lan- 
guage, be  designated  by  the  term  tali,  rather  than  novel 
or  romance.  They  flourished  in  the  1Mb  and  lf>th  cen- 
turies. From  these,  again,  was  derived  the  comic  satirical 
tale  of  Spain  ;  a  more  sustained  and  longer  class  of  com- 
position, of  which  LazariUa  de  Tortues  and  Guzman 
if' Alfaraeke  are  the  best  known  specimens.  But  in 
these,  which  were  also  caricatures  of  the  chivalrous  ro- 
mances, a  long  course  or  independent  exploits  or  the 
hero  formed  the  substance  or  the  work,  and  not  a  story 
possessing  an  individual  point  and  interest. 

Don  Quixote,  or  which  the  first  part  was  published  in 
1609,  was  the  joint  result  or  the  romances  or  chivalry, 
which  it  was  intended  to  ridicule,  and  or  the  romances  or 
low  liftr,  or  whose  character  it  contains  a  large  inter- 
mixture. Although  Cervantes  had  more  in  view,  per- 
haps (the  satirical  object  of  his  writing),  than  the  direct 

expect  in  a  novel,  yet  it  may  be  fairly  Vaid  that  his 'iirw 
mortal  work  is  the  first  of  its  kind  in  which  human 
nature  is  brought  on  the  stage  alike  unadorned  and  uo- 
degraded  ;  neither  exaggerated  by  the  ridiculous  costume 
of  chivalry,  nor  lowered  by  the  familiar  buffoonery  of<a 
comic  tale.  While,  therefore,  It  has  been  the  source  of 
numerous  imitations  in  Its  satirical  character,  its  wide 
popularity  has  produced  much  more  lasting  effects  in 
another  manner  :  it  gave  the  first  example  of  a  work  of 
fiction  in  which  the  grave  and  gay  events  of  life  might 
be  mingled  together  ;  and  in  which,  also,  the  views  and 
sentiments  of  the  author  might  be  conveyed  through  the 
medium  of  fictitious  personages  and  events. 

On  the  other  hand,  the  chivalrous  romance  had  been 
seised,  at  an  earlier  period,  by  a  very  different  genius 
from  that  or  Cervantes,  aud  applied  to  another  object. 
The  fictions  or  Rabelais  (the  Uutoriet  of  Gargautua  and 
Pantagruel)  cannot  be  termed  romances ;  but  tip  Ir 
popularity  was  so  great,  that  France  was  inundated  for 
more  than  a  century  afterward*  with  Rabelaisian  tales  ; 
and  many  or  the  elements  or  the  modern  low  romance, 
comic  hyperbole,  eccentric  humour,  and  much  freedom 
and  grossness  or  delineation,  have  been  undoubtedlv 
derived  to  us  from  Rabelais  and  his  admirers.  Suifi 
and  Sterne  were  both  essentially  imitators  or  this  singular 
genius. 

In  the  17th  century,  Le  Sage  naturalized  the  SpanUh 
romance  in  France.  His  works  present  a  singular  mix- 
ture of  different  styles,  although  all  derived  from  too 
same  country.  In  Gil  Mas,  for  example  (if  that  work 
be  not  actually  or  Spanish  origin ),.  we  have  something  or 
the  humour  or  Don  Quixote,  the  form  as  well  as  much 
of  the  substance  of  Guxtnan  d'  Alfaraeke,  Ac. ;  and  much 
intermixture  of  a  class  of  tales  of  love  and  intrigue,  which, 
coming  originally  rrom  the  Italian  novellieri,  had  ac- 
quired a  certain  chivalrous  colouring  in  passing  through 
the  hands  or  Spanish  imitators  There  is,  moreover,  a 
touch  of  French  taste  and  philosophy,  such  as  t  ~ 
when  mixed  with  satire,  gave  birth  to  the  moc 
sophicaMalc  ordinance,  of  which  Voltaire's 

After  Le  Sage,  a  new  ciasi  of  romances  suddenly  grew 
Into  fashion  In  France,  the  heroic ;  derived,  indeed,  in  part 
from  an  earlier  source,  the  pastoral  romance  or  the  16th 
century.  Of  these,  the  Clelie  and  Cauandre  of  Made- 
moiselle Scudery  were  among  the  most  popular  examples, 
although  they  have  long  ceased  to  be  read.  This  species 
of  composition  was,  in  fact,  a  revival  of  the  old  chivalrous 
romance,  without  its  supernatural  marvels,  but  with 
even  greater  exaggeration  of  sentiment.  Its  temporary 
success  is  rather  to  be  attributed  to  a  caprice  of  fashion 
ress  of  taste.  It  was  not,  however, 
3  Y  4 
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wholly  without  Us  use.  a*  It  called  back  tome  degree  of 
sentiment  and  high  feeling  into  the  romance,  which  was 
in  danger  of  degenerating  wholly  into  a  comic  cast. 

During  the  lHth  century,  the  romance  and  novel  en- 
joyed a  popularity,  both  in  England  and  France,  which 
threw  comparatively  into  the  shade  every  other  species  of 
fictitious  literature.  It  would  bo  impossible  to  continue 
such  a  sketch  as  the  present,  so  as  to  trace  out  the  various 
styles  and  specie*  of  tho*e  compositions  which  grew  into 
vogue  by  the  success  of  distinguished  writers  in  each 
respective  branch.  In  England.  Kichardson  transferred 
Into  ordinary  life  somewhat  of  the  refined  sentiments 
which  distinguished  the  heroic  romance,  and  thus  formed 
the  basis  of  the  modern  English  novel,  properly  so 
called,  or  novel  of  manners.  His  Pamela  appeared 
in  1740  ;  his  last  work.  Sir  Charles  Grandison,  in  I7W. 


to  English  scenes  and 
Sterne  did  the  same  by  the  humorous  or 
style  of  writing  :  but  added  an  Intermixture 
of  pathos  which  had  certainly  never  been  Joined  before 
with  so  incongruous  a  companion.  To  these  four  writers, 
in  conjunction  with  Goldsmith  »  Vicar  o/  IVakefield,  con- 
fessedly an  independent  original,  almost  all  the  English 
fictitious  prose  literature  of  the  last  century  which  is 
not  Imitated  from  foreign  works  may  be  said  to  owe 
its  existence.  In  France,  Martvaux,  Prevost.  and.  with  a 
worse  taste  thau  theirs,  the  younger  Ore  billon,  formed 
the  national  manner  in  this  class  of  writing  for  some 
time.  Their  productions  have  much  of  the  same  cha- 
racter with  those  of  Kichardson  ;  but  a  far  lower  tone  of 
morality,  and  less  life-like  description.  But  the  popu- 
larity of  the  famous  Sourellc  Heloise  gave  a  new  turn, 
not  only  in  France,  but  over  Europe,  to  the  public  taste 
in  this  branch  of  writing.  Martvaux  and  Prevost  may  be 
•aid  to  have  l»een  Rousseau's  models,  as  to  the  externals 
of  his  great  romance  ;  but  its  tone  and  sentiment  are  pe- 
culiarly its  own.  In  France,  after  many  inferior  Imi- 
tators, Madame  dc  Stacl,  the  first  of  female  novelists, 
must  be  classed  as  the  best  and  latest  disciple  of  the 
school  of  lloustcau.  In  Germany,  his  style  had  even 
greater  success  ;  and  he  may  be  said  to  have  called  into 
life  at  once  the  taste  and  the  power  of  that  people  and 
literature  for  fictitious  composition.  Wieland,  Kotiebue, 
Goethe  (Sorrows  of  It'ertiu'r  and  Wiihetm  Meistcr),  are 
all.  though  with  much  originality  of  their  own.  essen- 
tially followers  of  Rousseau  ;  Lafontalne,  and  many  other 
infeiior  writers,  more  direct  imitators. 

In  our  own  times,  while  the  novel  of  manners  continues 
to  maintain  its  empire  in  popular  estimation,  another 
species  or  romance—  the  historical— has  likewise  acquired 
a  most  powerful  hold  on  the  public  ta*te,  which,  even  more 
than  the  first,  Is  chiefly  of  English  original.  The  historical 
in  which  fictitious  scenes  and  personages  are 
historical  portrs 


ROOF. 

ROMA'KTIC,  ROMANTICISM.  By  romaa/i-  ii 
understood  that  singular  intermixture  of  the  wondrrfiJ 
and  the  mysterious  with  the  sublime  and  beautiful  wtifc  t 
introduces  us  into  an  enchanted  existence,  and  raises  us 
above  the  bare  realities  of  life  by  its  dazzling  peruliarttks. 
Antiquity  was  a  stranger  to  this  feeling,  nor  had  U>? 
classic  languages  any  term  to  express  it.  See  Cms  siev 

Almost  all  authors  concur  in  the  difficulty  of  girinjc  a 
precise  signification  to  the  term  romantic.  The 
tionnaire  de  f  Academic  Francatse  says,  **  Le  rotaasntu;'.!' 
est  un  genre  nnuveau.    Romantique  »e  dit  encore  <M-> 
6crivafns  qui  affectent  de  s'affranchir  des  regie 
position  ct  de  style  ctahlic*  par  1'example  d« 
classlques."     This  definition,  though  far  fr 
precise,  is  perhaps  the  best  that  has  hitherto  I 
and  instead  of  attempting  to  rival  it,  we  i ' 
ourselves  with  placing  it  before  the  reader. 

The  term  romanticism  —  an  offshoot  of 
of  recent  invention,  and  is  applied  chiefly  t«»  the  I 
and  unnatural  productions  of  the  modcr 
of  novelists,  at  the  head  of  which  are  Victor  11  tg .. 
r Balzac.  -  George  Sand."  Ac,  and  their  Imitator*  rn 
France  and  other  countries. 

i  ROM  AN  VITRIOL.    Sulphate  of  copper,  or  bkr 

ROMANZIE'RI.  In  Italian  Literature,  a  series  if 
poets  who  took  for  the  subject  of  their  composition*  ilu 
chivalrous  romances  of  France  and  Spain  ;  and,  with  m* 
or  two  exceptions  only,  those  relating  to  the  exploit;  - : 
Charlemagne  and  his  fabulous  Paladins.  Theearlie»t  <  ■ 
these  poets  flourished  in  the  latter  end  of  the  I  Hh  eet- 
tury.  Boiardo,  although  not  absolutely  the  first  in  oro-r 
of  time,  is  considered  as  having  laid  the  groundwork  i  . 
his  Orlando  Innamorato,  of  the  edifice  of  fiction  run-! 
by  his  successors.  Pulct,  in  the  MWgaft/e  Mafigtore,  »i> 
the  first  who  allied  the  romantic  Incidents  and  sentim«:> 
of  chivalry  with  light  and  humorous  satire.  Bern  I  re- 
modelled the  work  of  Boiardo.  Ariosto,  in  the  OrUsJ» 
Furiuso,  carried  this  species  of  poetry  to  the  highest  de- 
gree of  perfection.  These  are  the  four  principal  Rorezri- 
zleri  ;  but  many  other  poets  of  the  same  school  flourWhcd 
until  the  end  ot  the  l'ith  century.  Ta*»o  romr-ved  m- 
of  his  early  po;»ins  (//  Rinatdo)  on  the  common  ro*>4<  1 
In  the  beginning  of  the  18th  century,  the  Abate  Forti- 
guerra  compiled  Ills  Ricciardefto.  a  poem  of  a  semi-b.ir- 
iesqtie  character.  Intended  originally  as  a  parody,  r  Jt 
completed  as  a  serious  compodtion  ;  and  thus  closes  th« 
list  of  the  Komanxieri.  All  these  poets  adopted  lb* 
ottava  rinia.  invented  by  Boccaccio  (see  Ottav.%  Ki<*u 
In  their  poems  the  thread  of  the  main  narration  is  fre- 
quently interrupted  by  a  multiplicity  of  minor  adventur.  s 
and  intrigues  ;  and  this  complication  of  plot  appeal*  la 
have  constituted  one  of  the  characteristic  feal 


vehicles  for  the 


portraiture  of 


had,  especially  in  Germany,  been  cultivated 
i  before,  the  writings  of  Sir  Walter  Scott :  but 
it  is  to  his  adoption  of  this  branch  of  composition,  nnn  the 
extraordinary  talent  which  hedevotod  to  It,  that  its  present 
popularity  ami  universal  imitation  arc  entirely  owing. 

ROMANCE'RO.  lu  Spauish,  the  general  name  for  a 
collection  of  the  national  ballads  or  romances  ;  so  called 
from  the  Roman  or  Romanic  tongue,  which,  in  the  early 
pari  of  the  middle  ages,  seems  to  have  been  the  common 
appellation  of  all  the  dialects  spoken  from  the  Alps  to 
the  western  extremity  of  the  Mediterranean.  The  Ro- 
maiu-cro  General,  the  most  celebrated  of  these  collec- 
tions, wai  puhlUhed  in  IMM-14. 

ROMANE'SQUE.  iFr.)  In  Painting,  appertaining 
to  fable  or  romance.  In  historical  painting,  it  consists 
in  the  choice  of  a  fanciful  subject,  rather  than  one  founded 
on  fact.  The  rotnanesque  is  different  from  romantic ; 
because  the  latter  may  be  founded  on  truth,  which  the 
former  never  is. 

Romanesque,  in  Literature,  is  applied  to  the  common 
dialect  of  Langucdoc  and  some  other  districts  in  the 
south  of  France,  which  is  a  remnant  of  the  old  Romance 
language,  now  nearly  extinct.  This  term  must  not  be 
confounded  with  Romaic,  which  is  used  to  signify  the 
language  of  modern  Greece. 
HO'MAN  ORDER.  See  Composite  Orum. 
RO'M  AN  SCHOOL.  This  school  of  painting,  which, 
like  the  Florentine,  addressed  itself  to  the  mind,  is  formed 
upon  antique  models.  Its  style  was  poetical ;  embellished 
with  all  the  grandeur,  pathos,  and  freedom  from  common 
matters,  that  the  happiest  imagination  could  conceive. 
In  touch  Us  masters  were  easy,  correct  in  drawing, 
learned  and  full  of  grace.  In  composition  It  is  some- 
times whimsical,  yet  always  elegant.  The  heads  of  the 
figures  are  alwars  drawn  with  great  respect  to  truth  and 
expression,  and  It  exhibits  great  Intelligence  in  contrast- 
ing attitudes.  It  is  In  colouring  that  it  displays  the 
greatest  marks  of  negligence,  whilst  In  draperies  it  is 
eminently  successful.  At  the  head  of  this  school 
Raffaelle;  and  among  its  other  princii 
Ginlio  Romano.  Zuccaro,  M.  A.  Caravaggio,  Baroccio. 
Sacchi  (perhaps  the  best  colouri»t  of  this  school). 
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chivalrous  epic.    In  mo<t  of  them  (from 
Pulcl)  each  book  begins  with  a  sort  of  pre 
less  connected  with  the  subject  which  tollows  : 
prologues  fonn  perhaps  the  greatest  charm 

7  oTof  light0" 
rallv  in  the  form  of  an  address  to  the" 
the  poem  being  framed  on  the  model  of  a  tale 
bv  a  minstrel  to  an  a««cmhly  of  knights  and  ladies- 

ROMA'S" ZOFITE.  A  mineral  from  Finland  of  » 
brown  colour  ;  it  is  a  triple  silicate  of  lime,  alumina,  xnd 
iron. 

RO'NDF.AU.  ( Fr.)  In  French  Poetry,  a  little  poem 
of  thirteen  verse*,  divided  into  three  unequal  str««|'t><*« 
with  two  rhymes  (eight  lines  masculine  and  rive  fern msne 
or  vice  versa).  The  two  or  three  first  words  of  the  £r»t 
verse  serve  as  the  burden,  and  recur  in  that  .hapeaft-r 
the  eighth  and  thirteenth  verses.  There  are  also  doubii- 
rondeaux  and  single  rondeau*  :  the  latter  an  ob*ol*t*, 
but  easier  kind  of  verse.  In  Music,  the  term  ronde***  t> 
applied  to  a  light  air.  in  which  the  first  strain  form*  thr 
burden,  and  as  such  is  frequently  repeated:  it  is  abn 
written  rondo. 

RO'NDEL.  In  Fortifi ration,  a  small  round  to»er, 
erected  in  some  particular  case*  at  the  foot  of  the  b*sti«w- 

ROOD.  ( Aug.  Sax.  rode, beam;  used  for  thcCro»«  > 
Tlit;  crucifix,  sometime*  also  the  image  of  a  saint,  *f 
so  railed  in  old  English  churches.  Roods  were  s»H  m 
shrine*  or  tabernacles,  and  the  place  where  they  stood  sr** 
called  the  rood-loft,  which  was  commonly  over  or  near 
the  passage  out  of  the  body  of  the  church  into  the  charm  I 
They  were  all  ordered  to  be  taken  down  in  154*  ( Burnrt . 
Ili>t.  of  the  Reformation,  vol.  ii.  book  I.);  but  rcstor.ti 
for  a  short  time  under  Quocn  Mary.  (  " 
vol.i.) 

Rooo.  A  square  measure,  the  fourth  part  of  a 
acre,  and  equal  to  40  perches  or  square  poles. 

ROOF.     In  Architecture,  the  uppermost  part  of  » 

overtnr  r-f 

slate,  lead,  tile,  oi 
restrict  their  use 

The  inclination  of  the  sides  of  a  roof  will, 
the  species  of  covering  to  be  the  same  in  all.  depend  v  ■ 
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ROOF. 

much  on  the  temperature  of  the  country  to  which  It  If  to 
be  adapted.  In  the  southern  countries  of  Europe  roofs 
do  not  require  much  elevation.  whilst  as  we  proceed 
northward  they  require  a  far  greater  pitch.  In  the  warm, 
or  rather  hot  climate*,  building!  require  nothing  more 
than  n  terrace  for  their  covering;  but  In  the  temperate 
climate*,  wherein  the  latitude  exceeds  4*.'  degree*,  expe- 
rience shows  that  the  flat  covering  of  n  building  cannot 
be  practised  with  any  expectation  of  durability.  The  rains 
of  not  climates  are  violent,  whilst  those  of  temperate  cli- 
mate* are  searching.  In  the  more  northern  latitudes  the 
moisture,  the  driving  nature  of  the  rain,  and,  in  addition, 
the  duration  of  the  snow  on  the  roofs,  require.  It  is  obvious, 
a  more  considerable  inclination.  Such  materials  as  lead, 
r  »pper,  line,  and  the  like,  which,  supposing  them  one 
liece,  as.  In  fact,  when  used,  they  ought  to  lie,  are  not 
t  iir  examples  from  which  to  draw  inferences  in  the  theory 
\i  hereof  we  speak  ;  for,  If  well  executed,  they  must  cither 
of  them  be  considered  as  one  homogeneous  piece:  but  In 
the  case  of  tiles,  whether  of  marble,  stone,  or  clay,  the  case 
is  far  different.  Without  entering  minutely  into  the  details 
of  this  subject,  we  will  merely  observe,  that  supposing 
the  inclination  of  a  roof  to  be  jero  at  the  equator,  if 
we  add  to  it  an  inclination  of  three  degrees  for  every 
climate  from  the  equator  to  the  polar  circle,  each  cli- 
mate being  taken  at  2°  42'  30",  we  obtain  results  which 
ihow  that  the  roofs  and  pediments  of  temples  of  anti- 
quity must  have  been  well  studied  in  that  useful  point 
of  view  which  regarded  their  durability  and  Impenetra- 
bility by  rain.  The  Encyc.  Met.  we  believe  to  have  been 
the  first  instrument  of  promulgating  this  curious  theory  : 
;md  believing  in  it  aswedo.  we  can,  if  it  be  not  true,  only 
use  the  Italian  saying,  "si  non  0  vero,  t>  ben  troviito.'' 
The  theory  would  give  an  Inclination  to  roofs  at  Athens 
of  1«U  degrees,  and  they  are  very  nearly  so  inclined  ;  the 
i <-m pic  of  Minerva  l>cing  16  degree*,  and  that  of  the  temple 
>»."  Krethous  IS  J  degree*.  In  Home,  according  to  this 
theory,  the  inclination  of  a  roof,  and  consequently  pedi- 
ment." should  be  *i2  degrees  ;  and  experience  finds  it  va- 
rying  from  23  degrees  to  24|.  The  advocates  for  the 
propriety  of  strictly  copying  Greek  forms  and  details  under 
the  latitude  of  London  w  ill,  if  they  have  studied  the  ars- 
thetics  of  the  art,  tlnd  no  little  difficulty  in  establishing 
their  doctrines,  after  weighing  this  matter  impartially. 
But  our  limits  prevent  further  observation ;  wc  will 
merely  subjoin  a  table  conformable  to  the  theory: — 
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A  roof,  as  respects  its  construction,  involves  some  know- 
ledge cf  mathematics.  Of  the  general  principles  on  which 
its  proper  construction  depend*,  we  shall  here  subjoin 
unt.    The  obvious  mode  of  covering  a  build- 


ing, where  a  greater  or  le*«er  inclination  of  the  sides  of 
the  roof  is  required  by  the  climate,  is  to  place  two  sloping 
rafter*  C  C  upon  the  walls  B  B,  as 
In  the  subjoined  diagram  (fig.  !.), 
meeting  at  the  apex  A  ;  where  w  e  will 
suppose  them  to  connected  with  a 
hinge  as  to  he  Inseparable,  but  ca- 
pable of  defending  by  their  gravity, 
as  shown  in  No.  2.    The  walls  are 
~A     considered  as  solfd  masses,  moveable 
I     on  points  1'.    If  the  walls  be  not  of 
(I     sufficient  weight,  the  thrust  that  will 
>*    lie  thus  exerted  on  them  by  the  ten- 
dency of  the  rafters  to  spread  at  their 
feet  will  throw  the  walls  out  of  an 
upright,  as  in  No.  2.,  and  the  whole 
assemblage  will  be  destroyed.  By 
the  laws  of  mechanics,  it  Is  known 
that  the  horizontal  thrust  thus  acting 
on  the  walls  Is  proportiotval  to  the  length  of  a  line  d r, 
drawn  at  right  angles  to  the  rafter.  inters«"ctlng  a  vertical 
line  drawn  from  the  apex,  which  it  is  manifest  must  in- 
crease as  the  roof  becomes  flatter.    To  counteract  the 
thrust  above  mentioned,  nothing  more  is  necessary  than 
(2  \  to  tic  together  the  feet  of  the  raf- 

ters, as  in  the  following  diagram 
(lig.  2.) ;  in  which  A  B  is  the  tie  in 
qucstiou.  and  thence  Is  called  a  tie- 
beam.  If  the  extent  be  not  very 
great,  the  nfters  may  be  kept  from  spreading  by  a  minor 
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tie,  as  at  a  ft.  called  a  collar.  Beyond  certain  length*  or 
spans,  however,  it  will  occur  to  the  reader  that  a  tie-beam 
will  itself  have  a  tendency  to  bend,  or  sag.  as  the  workmen 
call  it.  in  the  middle ;  and  from  this  circumstance  a  fresh 
contrivance  becomes  necessary,  which  will  be  seen  In  the 
diagram  below  (.fig.  3.),  marked  erf:  this  Is  called  a  *-ii»g 


(3) 


pott,  or  more  properly  king  piece.  Inas- 
much a*  it  doe*  not  perform  the  office 
of  a  post,  but  rather  of  a  tie,  for  it  tie* 
up  the  beam  to  prevent  its  bending.  If 
the  rafters  be  so  long  as  to  lie  liable  to 
bend,  two  pieces  a  a.  called  struts,  are  in- 
troduced ;  which,  having  their  footing  again»t  the  side*  of 
the  king  post,  act  as  posts  to  support  or  strut  up  the  rafters 
at  their  weakest  point*.  The  piece  of  framing  thus  con- 
trived is  altogether  called  a  trust.  It  is  obvious  that  by 
means  of  the  upper  joints  of  the  strut*  we  obtain  more 
points  of  support  (fig.  4.),  or  rather  suspension  ;  and  that 


(1) 


but  for  the  compressibility  of  the 
timber,  there  would  be  no  limit  to 
the  (pace  which  a  roof  might  be 
made  to  cover.  This  compres- 
sibility take*  place  at  those  points 
where  the  fibres  of  the  wood  are 
pressed  at  right  angles,  or  nearly  so,  with  their  direction, 
and  many  ways  are  adopted  for  avoiding  this  inconve- 
nience. There  i*  a  specie*  of  roof,  dependent  in  construc- 
tion on  the  principles  we  have  ju»t  described,  which  we 


»  briefly  notice,  and  whereof  the  following  is  a 
(y)  diagram  (fig  .V).    Thi*  roof  has 

*  1*.  baa  m.a4«*^  SMs^aai      a      1>  A 


three  points  of  support,  A,  B.  A  . 
the  posts  A  A,  A  A  are  railed 
queen  posts  ;  the  collar  A  B  A  is 
nere  a  sirntmng  pur , ,  msn  aa  of 
a  tie.  as  it  was  in  the  example  of 
ties  first  noticed,  Its  operation  being  exactly  the  reverse 
of  a  tie.    The  curb  or  mansard  roof  is  one  in  which  a 


story  is  obtained,  as  may  be  seen  in  the  annexed  diagram 
/r,  )  (fig-  6-).  H«  principles  arc  the  same  a* 

those  already  mentioned,  and  do  not 
e'-'x"''       _x      here  require  further  notice.    In  the  ex- 
■/  \    <"rut-on  °f  roof*  the  expense  of  trussing 

 every  ]***ir  of  rafters  would  be  unnc- 

]  ressary,  and  the  practice  would  also  load 

the  walls  w  ith  a  far  greater  weight  than 
would  be  expedient ;  it  is  therefore  the  custom  to  place 
these  principal  parts  of  a  roof  at  certain  interval*,  which, 
however,  should  never  exceed  ten  feet.  The  rafters  which 
are  actually  trussed  are  railed  principal  rafters;  and  by  the 
of  the  purline  A  In  the  diagram  (fig.  7.),  are 
made  to  bear  the  smaller  or  com- 
mon rafters,  which  arc  notched 
down  on  it.  These  common  raf- 
ters are  received  by  or  pitch  upon 
a  plate  B,  called  a  pole-plate ;  and 
the  principal  rafters,  which  fall 
on  the  tie-beam,  are  ultimately 
borne  by  the  wall-Plate  C.  When  beams,  in  either  roofs 
(ii.)  o*  floors,  are  so  long  that  they  cannot  be 

I  — ,    procured  In  one  piece,  two  pieces  to  form 

>  i    *m  1    the  required  length  are  scarfed  together, 

by  indenting  them  at  their  joints  and 
liolting  them  together  ;  of  which 


(7.) 
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i  '  -r~-» 

two  mode*  are  here  subjoined  (fig.  8.). 

BOOK.  The  name  of  a  well-known  species  of  crow 
(C>revs  frvgilegut.  Linn.),  resembling  in  sixe  and 
colour  the  carrion  crow,  but  differing  in  having  the  ba»e 
of  the  hill  whitish  and  scurfy,  and  bare  of  feathers. 

This."  says  Montague,  ••  is  acquired  by  the  bird's 
habit  of  thrusting  It*  bill  Into  the  ground  after  worms 
and  various  insects.  The  rook  is  content  with  feeding 
on  the  Insect  tribe,  particularly  the  larva?  of  the  cock- 
chaffer  ;  and  while  follow  ing  the  plough  to  remove  from 
the  newly-made  furrow  this  destructive  grub,  it  more 
than  repays  the  husbandman  for  the  grain  which  it  may 
afterwards  nick  up.  The  rook  is  gregarious  at  all  sea- 
sons, resorting  constantly  to  the  same  trees  every  spring 
to  breed,  w  hen  the  nests  may  be  seen  crowded  one  over 
another  upon  the  upper  branches.  It  lays  four  or  five 
eggs,  much  like  those  of  the  crow,  of  a  greenish  colour 
spotted  and  blotched  with  dusky.  After  their  young 
have  taken  wing,  they  all  forsake  their  nest-tree*,  re- 
turning to  them  again  In  October  to  roost ;  but  as  winter 
comes  on,  they  generally  select  more  sheltered  places  at 
night  In  some  neighbouring  wood,  to  which  they  fly 
off  together."  (Montague,  Ornithological  Dictionary.) 
The  wood  or  grove  of  tall  trees.  In  which  rook*  congre- 
gate and  build  tlieir  ne«t»,  is  called  a  rookery. 

BOOT.  In  Arithmetic,  a  number  which  being  mul- 
tiplied Into  itself  any  number  of  times  produces  another 
number,  called  a  power,  of  which  power  the  original 
number  Is  the  root.  The  root  takes  the  name  of  the 
power  whose  root  It  is.  Thus,  it  is  called  the  square 
root,  if  the  power  is  a  square;  the  cube  toot,  if  the  power 
is  a  cube,  and  so  on. 

Boot.  That  part  of  the  central  axis  of  a  plant  which 
is  formed  by  the  descending  fibre*,  end  whose  function  is 
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ROOT  OF  AN  EQUATION. 

to  attract  liquid  food  from  the  toil  in  which  It  ii  mingled. 
It  an,,  from  the  item  in  not  having  leaves  or  buds 
upon  Iti  surface,  and  in  Its  tendency  to  burrow  under 
ground,  retreating  from  light ;  nevertheless,  ume  kinds 
of  roots  are  exclusively  formed  in  air  and  light,  as  in  the 
Ivy,  and  other  such  plants. 

BOOT  OF  AN  EQUATION,  In  Algebra,  signifies 
the  value  of  the  unknown  quantity  which  enters  into  the 
equation.   See  Equation. 

i;n<>'  r STOCK.  In  Botany,  a  prostrate  rooting 
thickened  stem,  which  yearly  produces  young  branches 
or  plants.  It  is  common  In  iridacea;  and  Epiphytous 
OrcMidaeear,  and  is  often  confounded  with  the  root, 
(linger  and  orris  root  are  common  instances  of  It. 

BOSA'CEiE.  (Bosa,  one  of  the  genera.)  A  large 
and  important  natural  order  of  plants,  the  species  of 
which  are  for  the  most  part  Inhabitants  of  the  cooler 
j>arts  of  the  world.  They  are  in  some  cases  trees,  in 
others  shrubs,  and  in  a  great  number  of  instances  her- 
baceous  perennial  plants  ;  scarcely  any  are  annuals.  No 
natural  orders  contain  more  species  of  general  Interest, 
in  the  beauty  of  their  flowers  or  their  perfume:  there  is 
the  rose  itself,  and  various  species  of  the  genera  ItubuM, 
S tii r tea,  PotentiUa,  ileum,  and  Pyrtu.  The  apple,  pear, 
plum,  cherry,  peach,  nectarine,  apricot,  and  similar  va- 
luable fruits,  are  the  produce  of  others.  The  w 

all  its  numerous  exotic  allies,  belongs  to  the 
As  medicinal  plant*,  some  are  of  constd 
The  root  of  Poteniilla  reptans,  Gettm  nr- 
.  Is  powerfully  astringent ;  the  bark  of 
'ia  has  some  reputation  as  a  febrifuge ; 
it  called  Brayera  anthelmitttica  has 
•  ties ;  and  finally,  prusslc  add  is 
nd  seeds  of  the  almond,  peach, 
plum,  and  other  related  species.  This  Important  assem- 
blage of  plants  Is  distinguished  by  having  several  petals ; 
separate  carpels;  distinct, perigynous,  numerous  stamens; 
alternate  leaves,  and  an  exogenous  mode  of  growth. 

BO'SABY.  (Lat.  rosarium,  a  rose-bed.)  A  Boman 
Catholic  dcrotional  practice  ;  which  consists  in  reciting 
K»  times  the  Paternoster,  or  Lord's  Prayer,  and  ISO 
times  the  Ave  Maria,  or  angelical  salutaliou  ;  but  as  the 
computation  is  made  by  means  of  beads,  the  string  of 
beads  used  for  this  purpose  baa  acquired  the  popular 
uame  of  a  rosary.  The  rosary  is  thus  three  times  the 
ordinary  chaplet.  It  is  Instituted  in  honour  of  the  (if. 
teen  principal  mysteries  in  the  life  of  our  Saviour  and 
the  V  irgin  Mary.  Some  have  attributed  its  institution 
to  St. Dominic;  others  (among  whom  is  Mosheim.cent.  x. 
part  2.  c.4.)  give  it  a  higher  antiquity.  The  festival  of 
the  Notary  falls  on  the  first  Sunday  in  October.  Its  name 
was  changed  by  Gregory  XIII.  from  that  of  St.  Mary  of 
the  Victory,  given  by  Pius  V.  on  its  original  institution 
In  honour  of  the  battle  of  Le panto,  which  took  place  on 
that  day. 

BOSK.  (Lat.  rosa.)  In  Botany,  the  English  name 
for  the  well-known  and  universally  cultivated  flower  of 
the  genus  Rosa.  (See  Rosace*.)  It  would  occupy  too 
muck  space  to  point  out  even  cursorily  tho  various  cere- 
monies in  which  this  flower  plays  a  distinguished  part ; 
suffice  it  to  say,  that  in  the  earliest  ages  it  was  regarded 
with  even  more  favour  than  at  the  present  times,  and 
both  at  public  and  private  festivals  was  considered  an 
Indispensable  ingredient.  (See  the  Domett  Lexicon.)  In 
architecture,  the  sculptured  representation  of  this  flower 
is  found  in  the  centre  of  each  face  of  the  abacus  in  the 
Corinthian  capital,  and  Is  called  the  rose  of  that  capital. 
Boscs  are  also  used  to  decorate  tho  caissons  in  the  solfitts 
of  coronas  and  ceilings. 

BOSE  ENGINE.  In  Mechanics,  an  appendage  tothe 
turning  lathe,  by  width  a  surface 
of  wood  or  metal,  as  a  watch- 
case,  is  engraved  with  a  variety 
of  curved  lines.  The  assem- 
blage of  these  lines  presenting 
some  resemblance  to  a  full- 
blown rose,  is  called  by  the 
French  rosette;  and  hence  the 
engine  by  which  the  ornament 
is  produced  is  called  a  rose 
engine.  The  mechanism  by 
which  the  figures  are  produced 
is  sometimes  called  a  camb,  and 
may  be  described  as  follows: 
"  A  wheel  upon  the  axle  C  turns 
uniformly  in  the  direction  A  B 
1)  E.  A  rod  m  is  moves  in 
guides,  which  only  |><  runt  it  to 
ascend  and  descend  perpendi- 
cularly. Its  extremity  m  rests 
upon  a  path  or  groove  raised 
face  of  the  wheel,  and  shaped  into  such  a  curve 
that  as  the  wheel  revolves  the  rod  m  n  shall  be  moved 
alternately  in  opposite  fHfSf  ti  >ti»,  tbffNgk  the  ttlfclot. 
with  the  required  velocity.  The  manner  in  which  the 
velocity  varies  will  depeud  on  the  form  given  to  the 
groove  or  channel  raised  upon  the  fate  of  the  wheel  ; 
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I  and  this  may  be  shaped  so  as  to  give  any  variation  to 
the  motion  of  the  rod  m  n  which  may  be  required  for 
the  purpose  to  which  it  is  to  be  applied."  (Lfirrfsscr* 
Meet  \auics.  Cab.  Cyclopedia,  p.  2-V). ) 

The  purpose  of  the  machine  is  therefore  to  convert  a 
uniform  rotatory  movement  into  a  varied  rectilinear  ar.d 
alternating  movement.  It  is  also  used  in  machinery  for 
spinning,  and  for  lace-making. 

BOSEMABY  ( Lat.  ro»  murium,  sea  dew).  Is  the  name 
given  to  a  small  evergreen  shrub  of  the  Labiaie  order, 
which  inhabits  rocky  hills  in  the  neighbourhood  of  tbr 
Mediterranean,  and  which  is  commonly  cultivated  in  our 
gardens.  It  has  very  narrow  green  leaves,  turned  hark 
at  the  edge  and  hoary  underneath.  The  flowers  are  of 
a  dull  leaden  blue,  or  even  white.  It  has  been  employed 
in  infusion  as  a  remedy  for  headache,  and  is  extensively 
employed  in  the  manufacture  of  pomatums  for  promoting 
the  growth  of  hair.  Oil  of  rosemary  is  what  gives  tb« 
green  colour  to  these  preparations.  It  is  also  said  to  be 
one  of  the  ingredients  in  Eau  dc  Cologne.  Nar bonne 
honey  is  also  said  to  owe  its  peculiar  flavour  to  bees 
feeding  on  the  blossoms  of  the  rosemary.  Tbe  grey 
bushes,  mantled  with  dew  drop*,  on  the  rocky  coast*  of 
France  and  Italy,  are  said  to  justify  the  singular  asm* 
that  has  been  given  to  the  plant.  It  is  the  X*£m»*rx 
rrts*.i*<jutTtxr,  of  Dioscorides. 

BOSE-NOBLE.   A  gold  coin  of  the  value  of  fa.  Srf.. 
first  coined  in  the  reign  of  Edward  III. 
ROSEO'LA.  called  from  its  rose  colour  a  ra#* , 


frequently  symptomatic  of  different  febrile  complaint*, 
of  disordered  stomach  and  bowels,  of  teething,  and  of 
any  constitutional  irritation.  Acidulated  drinks,  mild 
aperients  and  sudorific*,  and  strict  attention  to  the  dirt. 


1 

to  be  attended  to. 

BOSKS.  FESTIVAL  OF.  A  rural  festival  of  some 
parts  of  France,  in  which  the  best-behaved  maiden  of  tbe 
town  or  village  (called  La  Hotiere)  is  annually  crowtst-d 
with  roses  in  the  church,  whither  she  is  conducted  »itb 
great  pomp  by  the  villagers.  These  festivals  were  ori- 
ginally celebrated  on  the  ftth  of  June  at  Salency,  a  vil- 
lage of  Plcardy,  under  Louis  XI II. ;  but  they  were 
afterwards  introduced  into  Surene,  near  Paris,  whenrv 
they  extended  to  many  otherplaces,  and  have  latterly 
even  penetrated  to  Moravia.  The  Persians  have  also  an 
annual  festival  of  roses,  which  consists  of  bands  of  t 
parading  the  streets  with  music,  and  offering  rc 
the  Italians  during  the  carnival  comfetti,  to  all 
meet,  for  which  they  receive  a  trifling  gratuity. 

BOSES,  WHITE  AND  BED.  In  English  History, 
the  well-known  feuds  that  prevailed  between  the  houses 
of  York  and  Lancaster  are  so  called,  from  toe  emblems 
adopted  by  their  respective  partisans  ;  the  adherent*  of 
the  house  of  York  having  the  w  hite,  those  of  Lancaster  the 
red  rose, as  their  distinguishing  symbol.  These  wars  ori- 
ginated with  the  descendants  of  Edward  III. ;  and  after 
extending  over  a  period  of  more  than  eighty  years,  during 
which  England  formed  an  almost  uninterrupted  scene  of 
bloodshed  and  devastation,  were  finally  put  an  end  to  by 
the  victory  of  Henry  Tudor,  earl  of  Richmond,  over 
Richard  III.  in  I  i -  •.  the  victor  uniting  In  his  own  per- 
son the  title  of  Lancaster  through  his  mother,  and  that 
of  York  by  his  marriage  with  the  daughter  of  Edward  V  I. 
Since  that  period  the  rose  has  been  the  emblem  cf 
England,  as  the  thistle  and  shamrock  (see  those  term) 
are  res|>ectlvely  the  symbols  of  Scotland  and  Ir 

BOSE'TTA  STONE  (so  called  from 
village  of  Fgypt,  where  it  was  discove 
The  name  given  to  the  celebrated 
British  Museum,  which  has  played  so 
part  In  all  modem  hieroglyphieal  researches.  It  is 
piece  of  black  basalt,  three  feet  in  length,  and  about  two 
feet  and  a  half  in  breadth,  and  contains  parts  of  three 
different  sculptured  inscriptions:  one  in  sacred  charac- 
ters, or,  as  they  are  termed,  hicroftlypkict ;  the  second 
In  enchorial  characters  (i.e.  In  those  of  the  country,  or 
In  modified  conventional  hieroglyphic*) ;  and  the  third 
in  <.reck.  From  the  last,  or  Greek  inscription,  it  appear- 
tlt.it  the  inscriptions  are  either  entirely  or  substantially 
identical,  and  form  h  royal  decree  which  was  ordered  t-» 
be  sculptured  in  the  languages  above  specified.  The 
inscriptions  are  a  good  deal  mutilated,  particularly  the 
bierogl) phical ;  but  they  are  still  sufficiently  distinct  n 
allow  the  hieroglyphieal  ami  enchorial  characters  to  be 
compared  with  each  other  and  the  Greek.  As  the  dis- 
covery of  tliis  stone  presented  to  the  learned  the  first 
opportunity  of  viewing  the  Greek  in  juxtaposition  to  the 
Egyptian  language,  great  hopes  were  entertained  that  a 
key  would  thereby  be  obtained  to  the  deciphering  of  the 
numerous  monuments  of  ancient  Egypt.  It  would  ap- 
pear, however,  from  the  investigations  of  Dr.  Young' 
and  Ch.iiKpollion,  whose  attention  has  been  deeply  en- 
grossed with  this  subject,  that  the  Greek  does  not  faith- 
fully represent  the  enchorial  text,  but  gives  merely  lis 
substance.  According  to  the  Greek  inscription,  the 
stone  was  erected  iu  the  reign  of 


igmze 


d  by  Google 


■ 


IIOSICRUCIANS. 

( k.  c.  Ir*l).  who««  benevolence  It  describes,  mid  enume- 
rates his  victories  and  the  principal  political  transactions 
of  his  reign.    See  Hikhoolypiiic*. 

ROSlCRU'ClANS.  A  sect  of  visionary  speculators 
who  existed  in  Germany  about  the  beginning  of  the  17th 
century.  They  ascribed,  indeed,  a  much  higher  antiquity 
tc  themselves  ;  but  It  is  probable  that  If  any  body  of  phi. 
losophers  who  adopted  this  title  ever  existed  in  reality, 
they  were  the  alchemists,  fire- philosophers,  or  Paracelsists 
o f  ihfj  1 6t h  c*f*iitt-ir\|  iw ho  ti1  i oji tocl  t h i %  tnoilo  of  ^  i v  i ti ^ 


and  intentions  are 
to"  a  wild  and  unintelligible  manner.  From  one  of 
Treatise  on  the  Laws  of  the  Kosicrucians,  by 
on  Maier  (1618),  we  learn  that  the  fraternity 
had  six  fundamental  laws  :  —  |.  That  their  chief  end  and 
object  was  to  cure  the  sick  without  fee  or  reward. 
2.  That  in  travelling  they  were  to  change  their  habits 
and  dress,  so  us  to  accommodate  themselves  to  those 
of  the  countries  In  which  they  sojourned.  3.  To  meet 
once  a  year  on  a  certain  day  and  at  a  certain  place, 
kept  secret  from  the  rest  of  the  world.  4.  To  fill  up  va- 
cancies In  their  body  by  electing  fresh  members,  ft.  To 
use  the  letters  K.C.  as  their  common  symbol.  6.  That 
the  fraternity  should  remain  undlvulged  for  one  hun- 
dred rears  from  its  foundation.  It  appears  probable 
that  the  device  of  the  rose  issuing  out  of  the  cross,  which 
was  the  same  with  Martin  Luther's  seal,  was  adopted  for 
the  purpose  of  attracting  tin-  notice  of  the  religious :  the 
rose  was  explained  to  represent  the  blood  of  Christ.  It 
would  appear  from  these  laws  that  some  species  of  secret 
Freemasonry  was  intended  ,  and  the  Kosicrucians  have 
been  by  some  connected  with  the  Freemasons ;  but  there 
is.  in  point  of  fact,  no  evidence  that  any  such  society  ex- 
isted at  all,  and  the  name  and  other  circumstances  were 
probably  only  the  device  of  some  alchemists,  who  usually 
*  their  own  notions  under  cover  of  symbolical 
Andrea,  a  German  scholar,  is  stated,  ' 
icon,  to  have  been  the  original 
gator  of  the  reports  concerning  the  Rosicrucian 
The  Kosicrucians  have  been  also  connected  in 
ways,  by  public  opinion,  with  the  Cabal ists, 
- .  <  ;  and  the  division  of  spiritual  beings  inferior  to  the 
angels  Into  sylphs  and  gnomes,  which  furnished  Pope 
with  the  machinery  of  the  Rape  of  the  Loch,  is  of  Rosi- 
crucian or  Cabalistic  origin.  It  is  found  in  that  singular 
work,  the  Comte  de  Gabalii,  which  obtained  a  sudden 
popularity  in  the  beginning  of  the  but  century  ;  in  which 
the  author  professes  himself  a  member  of  the  Rosicru- 
cian fraternity.  (See  Mosheim,  Eccl.  Hist.  vol.  v.) 
ROSIN.   'See  Rui*. 

ROSTE'LLUM.  (Lat.  rostrum.)  An  elevated  and 
rather  thickened  portion  of  the  stigma  of  Orchidaceous 
plants,  from  whicn  the  peculiar  gland  separates  by  which 
the  pollen  masses  of  some  species  of  that  order  are 
eventually  held  together.  It  was  formerly  supposed  to 
be  the  point  through  which  impregnation  is  effected ;  but 
this  is  now  known  to  have  been  an  error. 

Romtbllcm.  The  name  of  the  mouth  of  the  louse  and 
similar  Apterous  insects,  in  which  the  ordinary  trophl  are 
replaced  by  an  exarticutate  retractile  tube,  from  which  a 
retractile  liphuncle  is  protruded.  The  uncinated  pro- 
boscis of  the  tape- worms  (Twnut)  is  also  so  called. 

ROSTER,  in  Military  affairs,  Is  applied  to  the  plan 
or  table  by  which  all  military  duty  is  regulated. 

RO'STRL'LUM  (Lat.  dim.  of  rostrum),  In  Ento- 
mology, Is  the  name  of  the  oral  instrument  of  the  flea 
and  other  Apkanrpterans  ;  In  which  the  ordinary  trophl 
are  replaced  by  a  biv  aired  beak,  between  the  valves*bf 
which  there  are  three  lancet-shaped  instruments. 

ROSTRUM.    (Lat.)    Literally  the  prow  of  a  ship, 
orkally  applied  to  the  pulpit  or  pleading 
In  the  Koman  forum,  which  was  decorated  with  the 
i  or  vessels  taken  from  the  enemy.  (See  Niebuhr's 

ROT.  A  term  applied  to  a 
culiar  to  sheep.  It  is  of 
drophic  rot,  Ac;  but  It  is  more  popularly 
single  term  of  rot.  Many  causes  have  bee 
it ;  as  the  Fasciola  hep&tica,  or  fluke  worm  ;  some  parti- 
cular plants  eaten  as  food ;  ground  eating ;  snails,  and 
other  ingesta :  but  as  most  of  the  supposed  deleterious 
herbs  have  been  tried  by  way  of  experiment,  and  have 
failed  to  produce  the  disease,  so  It  is  attributable  to  some 
other  cause.  Neither  is  there  satisfactory  reason  to 
suppose  that  the  fluke  worm  Is  the  original  cause  of  it, 
but  a  consequence ;  since  we  know  that  the  biliary  vessels 
of  other  animals,  as  horses,  asses,  rats,  Ac,  often  have 
them :  and  above  all,  because  that  they  are  not  always 
present  In  the  rotted  subject.  From  long  experience, 
and  the  almost  invariable  effect  produced  by  a  humid 
state  of  atmosphere,  soil,  and  product,  we  are  warranted 
In  concluding  these  are  the  actual  and  immediate  agents : 
perhaps  the  saturated  food  itself  is  sufficient  to  do  it. 
The  morning  dew  bag  been  supposed  equal  to  it.  Dake- 
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well,  when  his  sheep  were  past  service,  used  to  rot  them 
purposely,  that  they  might  not  pass  Into  other  hands. 
1  hi*  he  always  readily  did  by  overflowing  his  pastures. 
But  great  differences  of  opinion  exUt  as  to  the  quantity, 
form,  and  varieties  of  moisture  productive  of  this  fatal 
disease.  It  is  said  that  land  on  which  water  flows,  but 
does  not  stagnate,  will  not  rot,  however  moist ;  but  this 
is  contradicted  by  the  experience  of  Bakcwell,  who  used 
merely  to  flo<id  his  laud*  a  few  times  only  to  rot  his 
sheep.  It  Is  also  said  they  are  safe  from  rot  on  Irish  bog*, 
salt  marshes,  and  spring-flooded  meadows,  w  hich  expe- 
rience seems  to  verify.  It  is  also  said  that  the  very  hay 
made  from  unsound  land  will  rot;  but  this  wants  con- 
firmation. When  salt  marshes  are  found  injurious,  it  is 
only  in  years  when  the  rain  has  saturated  or  rather  su- 
per-saturated such  marshes.  That  putrid  exhalations 
unaccompanied  with  ni<  i-lure  can  occasion  rot  wants 
confirmation  also  ;  for  these  commonly  go  together,  and 
it  is  difficult  to  separate  their  effects.  It  Is  not,  perhaps, 
the  actual  quantity  of  water  immediately  received  by 
land,  but  the  capacity  of  that  land  to  retain  the  moisture, 
which  makes  it  particularly  of  a  rotting  quality. 

The  signs  of  rottenness  are  sufficiently  familiar  to  per- 
sons about  sheep.  They  first  lose  flesh,  and  what  re- 
mains is  flabby  and  pale;  they  also  lose  their  vivacity. 
The  naked  parts,  as  the  lips,  tongue,  Ac,  look  livid,  and 
are  alternately  hot  and  cold  in  the  advanced  stages.  The 
eyes  look  sad  and  glassy,  the  breath  is  fetid,  the  urine 
small  in  quantity  and  high-coloured;  and  the  bowels  arc 
at  one  time  costive,  and  at  another  affected  with  a  black 
purging.  The  pelt  will  come  off  on  the  slightest  pull  in 
almost  all  cases.  The  disease  has  different  degrees  of 
rapidity,  but  Is  always  fatal  at  last.  This  difference  in 
degree  occasions  some  rotted  sheep  to  thrive  well  under 
its  progress  to  a  certain  stage,  when  they  suddenly  fall 
off*,  and  the  disease  pursues  the  same  course  with  the 
rest.  Some  graziers  know  this  crisis  of  declension, 
as  it  has  been  called,  and  kill  their  sheep  for  market  in 
the  immediate  nick  of  time  with  no  loss.  In  these  cases, 
no  signs  of  the  disease  are  to  be  traced  by  ordinary  In- 
spectors ;  but  the  existence  of  the  flukes,  and  still 
of  liver  and  of  its  secretions,  are  d 


a  certain  state  i 
terlstlc  marks  to  the 

The  treatment  of  rot  is  i 
It  is  early  commenced,  or  when  of  a  mild 
change  of  food  is  the  first  Indication,  and  of  that  to  a  dry 
wholesome  kind  :  all  the  farina? are  good,  as  the  meals  Of 
wheat,  barley,  oats,  peas,  beans,  Ac.  Carrots  have  done 
good,  mixed  with  these :  broom,  burnet,  elder,  and  me- 
lilot,  as  diuretics,  have  also  been  recommended ;  but  It  la 
necessary  to  observe,  that  there  is  seldom  any  ventral 
effusion  but  in  the  Utter  stages  of  the  complaint.  As 
long  as  the  liver  is  not  wholly  disorganised,  the  cure  may 
be  hoped  by  a  simple  removal  of  the  cause,  which  has 
been  shown  to  be  a  variable  temperature,  with  exces- 
sive moisture  of  pasturage,  which  may  also  be  aided  by 
such  remedies  as  assist  the  action  of  the  biliary  system. 
Salt  acts  in  this  way,  and  thus  salt  mashes  are  good :  salt 
may  also  Im<  given  in  the  water.  Salt  appear*  the  prin- 
cipal ingredient  in  Flesh's  patent  restorative  for  sheep ; 
for  it  states  it  to  be  composed  of  turpentine,  sal  ammo- 
niac, turmeric,  quicksilver,  brimstone,  s<t//,opium,  alkanet 
root,  bark,  antimony,  camphor,  and  distilled  water  ;  but 
of  this  medley  none  of  the  articles  can  be  in  sufficient 
quantity  to  prove  useful  but  the  salt.  In  the  more 
advanced  stages  of  the  disease,  when  the  liver  has  become 
materially  affected,  it  is  prudent  to  rub  the  belly  of  each 
sheep  with  half  a  drachm  of  mercurial  oiut 
other  day  for  a  week .  Give  also  the  folio* 
morning :— Watery  tincture  of  aloes,  half  an 
decoction  of  willow  bark,  four  ounces  ;  nitric  acid,  tv 
five  drops.  (  Loudon's  Ency.  of  Agriculture.) 
Rot.  In  Timber.  Sec  l)av  Rot. 
ROTA'TION.  (Lat.  rota,  a  wheel.)  In  Mechanics, 
the  motion  of  a  solid  body  about  an  axis.  Rotatory  mo- 
tion is  distinct  from  progressive  motion,  though  both  are 
frequently  found  to  coexist  in  the  same  body.  The  planets, 
EMBple^at  the  same  time  thatthey  have  a  progressive 
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tatory  motion  of  the  earth  about  its  axis  w  hich  produces 
the  alternations  of  day  and  night ;  and  a  slow  but  constant 
change  of  position  in  that  axis,  arising  from  the  attraction 
of  the  sun  and  moon  on  a  body  not  absolutely  round,  gives 
rise  to  the  astronomical  phenomenon  of  the  precession  of 
the  equinoxes. 

The  determination  of  the  circumstances  of  the  rotation 
of  a  planet  about  its  axis  is  a  problem  of  physical  astronomy, 
not  less  Interesting  or  important  than  that  of  the  planet  s 
motion  in  Its  orbit.  It  was,  in  fact,  long  considered  as 
the  more  difficult  problem  of  the  two ;  but,  according  to 
the  methods  of  modern  analysis,  both  form  a  part  of  tho 
same  theory,  and  their  solutions  are  deduced  from  the 
same  general  equations  of  motion. 

In  relation  to  practical  mechanics,  the  problem  of  ro- 
tation is  also  of  great  Importance ;  inasmuch  as  It  com- 
prehends the  methods  of  computing  the  performance  of 
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and  the  proper 
»itiou  of  their  »everal  part.. 
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.  in  order  that  the  required 
may  be  produced  by  the  smallest  expenditure  of 
power  and  the  least  strain  or  Injury  to  the  machine  itself. 

In  all  investigation*  relating  to  the  motion  of  bodies 
about  axes,  the  terms  moment  of  force,  moment  of  inertia, 
angular  velocity,  are  of  constant  occurrence  ;  it  is  there- 
fore important  to  keep  in  view  the  exact  meaning  of  those 
term*. 

The  moment  of  a  force  exerted  In  turning  a  body  about 
an  axis,  U  the  product  obtained  by  multiplying  the  force 
into  the  perpendicular  from  the  axis  upon  the  line  of  its 
direction  ;  or  It  is  the  force  multiplied  into  the  leverage. 
Thu«,  If  F  bo  force  supposed  to  act  In  a  plane  perpen- 
dicular to  the  axis,  and  A  a  line  drawn  from  the  axis  per- 
pendicular to  the  direction  of  the  force,  the  moment  of 
the  force  is  FA.  But  as  force  is  measured  by  the  velocity 
which  It  communicates  to  a  given  ma**,  this  is  usually 
expressed  by  M  VA;  where  V  is  the  velocity  which  the 
force  F  communicates  to  the  mass  M,  when  directed  to 
its  centre  of  gravity,  in  the  time  which  is  assumed  as 
unity. 

The  moment  qf  inertia  of  a  body  In  respect  of  a  given 
axis,  is  the  sum  of  all  the  products  obtained  by  multiply- 
ing each  element  of  the  l>ody  into  Its  distance  from  the 
axis.  Thus,  If  m  be  one  of  the  constituent  elements  of 
the  body,  and  r  the  distance  of  m  from  the  axis,  then  the 
moment  of  inertia  is  2  r  m  ;  the  summation  denoted  by  2 
being  extended  to  every  element m.    See  Moment. 

The  different  particles  of  a  solid  body  revolving  about 
an  axis  move  with  a  Velocity  proportional  to  their  re- 
spective distances  from  the  axis;  and  the  velocity  of  the 
pn.rtic.1?  whose  distance  from  the  axis  is  unity  is  the  an- 
gular velocity  of  rotation.  If  this  be  denoted  by  »,  then 
the  velocity  of  a  particle  whose  distance  from  tho  axis  Is 
r  will  he  r  a». 

These  definitions  being  premised,  we  may  now  state  a 
frw  of  the  more  remarkable  properties  of  rotatory  motion. 
If  the  motion  is  produced  by  impulse,  and  tho  moving 
body  is  not  acted  upon  by  accelerating  force*,  so  that  the 
velocity  is  uniform,  the  fundamental  theorem  (which  is 
easily  deduced  from  the  property  of  the  lever)  is, 

•       ■  moment  of  impelling  force 

angular  velocity  =   —~. —  

*  moment  of  inertia 

In  the  case  of  a  body  turning  about  a  fixed  axis,  ft  U 
supposed  that  the  Impelling  force  acts  in  a  direction  per- 
pendicular to  the  plane  passing  through  the  axis  of  ro- 
tation and  the  point  at  which  tin*  force  is  applied.  If 
the  impelling  force  is  not  perpendicular  to  this  plane,  it 
must  be  resolved  into  two  parts,  one  of  which  is  perpen- 
dicular to  the  plane,  and  the  other  parallel  to  It ;  and  it 
is  only  the  former  part  which  tends  to  produce  rotation, 
the  latter  being  destroyed  by  the  resistance  of  the  axis. 

When  all  the  different  particles  of  a  body  are  acted 
upon  by  accelerating  forces  (as  in  the  case  of  a  pendulum 
drawn  aside  from  the  position  of  rest  and  abandoned  to 
the  action  of  gravity),  the  angular  velocity  becomes  a 
"  i  quantity,  nod  is  expressed  by  this  formula, 
dm     moment  of  the  impelling  forces 


dt 


moment  of  inertia 


where  dm  is  the  element  of  the  velocity,  and  dt  the  ele- 
ment of  the  time.  The  moment  of  the  impelling  forces 
is  computed  from  this  expression,  2  m  v  A  ,•  where  m  is  the 
riia*s  of  an  element  of  the  body,  A  its  distance  from  the 
axis  of  rotation,  and  e  the  velocity  due  to  the  accelerating 
force.  From  the  above  formula*,  it  is  obvious  that  the 
computation  of  the  moment  of  inertia  must  enter  Into 
every  question  connected  with  rotatory  motion. 

Principal  Are*.  —  Generally  speaking,  any  change 
which  is  made  in  the  position  of  the"  axis  about  which  a 
b-xiy  revolves  must  be  accompanied  with  a  change  in  the 
moment  or  inertia.  Hence,  if  a  point  (which  is  not  the 
centre  of  gravity)  be  taken  In  a  solid  body,  all  the  axes 
which  pass  throush  that  point  (and  they  may  he  Infinite 
in  number)  will  have  different  moments  of  inertia,  and 
there  must  exist  one  in  respect  of  which  the  moment  is  a 
maximum,  and  another  In  respect  of  which  it  Is  a  mini, 
mum.  Those  axes  In  respect  of  which  the  moment  of 
Inertia  is  a  maximum  or  minimum  are  called  the  principal 
axes  of  rotation. 

If  for  any  point  taken  In  a  solid  body,  we  proceed  by 
the  usual  methods  of  maxima  and  minima  to  find  the 
position  (relatively  to  the  principal  lines  of  the  body)  of 
that  line  or  axis  about  which  the  moment  of  Inertia  is  the 


this  characteristic  of  maxima  and  minima,  that  Its  dif- 
ferential coefficient  is  nothing,  or  its  value  is  not  affeetrd 
by  a  very  small  change  in  the  position  of  the  axis. 

If  the  form  and  structure  of  the  revolving  body  be  such 
that  the  moments  of  inertia  about  two  of  the  principal 
axes  are  equal,  then  every  line  in  the  plane  of  those  axes 
passing  through  their  point*  of  intersection  will  be  * 
principal  axis.    For  example,  in  the  spheroid  of 

the  two  other*  are  in  the  plane  of  the  <  . 
•equently  equal ;  and  it  l»  obvlou*  from 
form  of  the  body  that  every  equatorial  < 
the  tame  moment  of  inertia,  or  be  a  principal  axia.  If  a)' 
three  principal  axe*  are  equal,  as  in  the  case  of  a  sphere 
when  the  point  in  which  the  axe*  meet  is  the  centre, 
then  every  line  passing  through  the  same  point  is  a  prin- 
cipal axis.  From  this  it  follow*  that  with  respect  to 
any  point  taken  in  a  solid  body  there  are  cither  three 
principal  axe*,  or  else  an  Infinite  number. 

It  fa  a  property  of  the  principal  axes,  that  if  a  body  be- 
gins to  revolve  about  any  one  of  them  it  will  continue  t* 
revolve  about  the  same  axis  uniformly  and  perpetually, 
unless  the  motion  it  deranged  by  the  action  of  a  dl»tu;t*- 
iug  force.  Tho  centrifugal  force*  about  a  principal  axi* 
exactly  counterbalance  each  other,  and  the  axis  remain* 
unmoved  without  the  aid  of  any  support.  There  is.  how- 
ever, an  essential  difference  in  this  respect  between  ocr 
of  the  axe*  and  the  two  other*.  If  a  body  begins  to  re- 
volve about  an  axis  very  near  to  one  of  the  axes  for  whfcH 
the  moment  of  inertia  it  the  greatest  or  least  po*«fb*t . 
the  axis  of  actual  rotation  wilt  continue  to  oscillate  about 
that  principal  axis,  never  deviating  from  it  beyond 
tain  narrow  limits,  and  the  angular  velocity  will  < 
suffer  small  periodic  alterations ;  but  If  the  body 
to  revolve  about  an  axis  which  is  very  near  to  the 
mediate  principal  axis,  the  axis  of  rotation  will 
from  the  principal  axis  indefinitely,  and  the  ve" 
rotation  will  not  remain  constant.  Hence  the 
about  two  of  the  principal  axes  is  stable  ;  I 


greatett  or  least  possible,  the  analysis  leads  t 
equation,  of  which  all  the  three  roots  are  real.  Hence, 
for  every  point  of  a  body,  however  irregular,  there  are 
three  principal  axe*.  Further  examination  shows  that 
these  axes  form  a  system  of  straight  lines  at  right  angles 
to  each  other.  One  of  them  is  such  that  the  moment 
of  inertia  with  respect  to  it  is  the  least  possible ;  with 
respect  to  another,  the  moment  I*  the  greatest  possible  ; 
and  although  with  respect  to  the  third  the  moment  Is 
not,  strictly  speaking,  the  gi 


When  a  solid  body  revolve*  about  a  fixed  axi*.  them 
are  certain  point*  in  the  body  having  determinate  situ- 
ation* with  respect  to  the  ax's  of  rotation  and  centre  el 
gravity,  which,  on  account  of  their  remark 
require  to  be  distinguished.  Thus,  in  computing  t.*>o 
effect*  of  machinery,  It  ic  often  necessary  to  determiu* 
the  situation  of  the  point  at  which  if  the  whole  mas*  <s 
thc  revolving  body  were  concentrated  the  rotatory  eoYvt 
would  remain  unaltered.  This  point  Is  called  the  centre 
qf  gyration.  The  centre  qf  oscillation  of  a  body  «u*peod«-d 
by  an  axis  is  the  point  at  which  if  all  the  matter  w<-rr 
collected  the  oscillations  would  be  performed  in  the  *an>t- 
titne.  The  centre  of  percussion  is  the  point  at  which  if 
the  body  encountered  an  immoveable  obstacle  the  metier* 
would  be  arrested  without  producing  any  strain  on  Us* 
axle.  For  the  properties  of  these  centres,  and  the  met h<  <d 
of  cnmpuUng  their  positions,  see  I'm  i 

Muti.m  of  a  Body  entirely  free —  If  a  body  Is  retain.- 1 
by  no  fixed  potnt,  but  is  at  liberty  to  more  in  any  d»r»A  - 
tlon,  nnd  if  a  force  be  applied  to  it  in  a  direction  w  hicto 
passes  through  its  centre  of  gravity,  all  the  points  of  tb* 
body  move  forward  in  straight  lines  parallel  to  cadi  oth«  r 
and  to  the  direction  of  the  Impelling  force.  But  if  l.t 
direction  of  the  force  does  not  pass  through  the  centre  •>:" 
gravity,  the  body  will  acquire  two  motions,—  one  progres- 
sive, and  the  other  rotatory  ;  and  these  two  motions  a-"-' 
entirely  independent  of  each  other,  that  Is  to  s.«y.  f-M-b 
is  performed  exactly  in  the  same  manner  as  if  the  ether 
did  not  exist.  The  progressive  motion  is  the  same  a*  if 
the  direction  of  applied  force  had  passed  through  the 
centre  of  gravity,  and  the  rotatory  motion  communicated 
to  the  body  fs  the  came  as  if  the  centre  fit  gravitv  i.  u 
been  a  fixed  point.  In  consequence  of  this  proprrtv  th.- 
general  problem  or  determining  the  motions  of  a  Ixxh 
subjected  to  the  action  of  given  force*  resolves  itseli  o:  ; 
two;  of  which  the  flr»t  is  to  determine  the  motion  ot  tit. 
centre  of  gravity  of  the  moving  body,  and  the  second  t- 
determine  at  every  instant  the  position  of  the  axis  an  =1 
the  velocity  of  rotation. 

In  the  solution  of  the  latter  problem  the  following  ele- 
gant theorem,  first  given  by  Frlsi,  is  of  important  use :  ~ 
When  a  body  revolves  on  an  axis  passing  through  it\ 
centre  of  gravity,  and  a  force  is  impressed  tending  to  make 
the  body  revolve  about  another  axis  also  passing  throuf.'i 
it*  centre  of  gravity,  the  body  will  revolve  about  neither, 
but  on  a  third  axis,  which  lies  in  the  same  plane  with  the 
other  two,  and  so  situated  as  to  divide  the  angle  whir! 


cubic  I  they  contain  into  two  parts,  such  that  the  sines  of  the 
parts  are  to  each  other  In  the  inverse  ratio  of  the  arrruL-j- 
velocities  with  which  the  body  would  have  revolved 
about  the  said  axe*  respectively.  It  it  evident  that  this 
conclusion  will  hold  good  if  the  angular  motion*  about 
both  axes  arc  impressed  simultaneously  ;  and  as  the  ve- 
locity about  tho  new  axis  may  in  like  manner  be  com- 
pounded with  another  velocity  about  a  different  axti.  it 
follows  that  If  several  angular  motions  about  given 
are  iinpre*«ed  on  a  body  at  the  same  lime,  the  posit i 
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ROTATION  OF  CROPS. 

the  resultant  axis  and  the  Telocity  of  rotation  may  be 
r.-.ultly  computed. 

If  the  primitive  axes  are  at  right  angles  to  each  other, 
then  the  square  of  the  angular  velocity  about  the  resultant 
axis  is  equal  to  the  sum  of  the  squares  of  the  velocities 
about  the  primitive  axes.  These  properties  form  the 
theory  of  the  composition  of  rotatory  motion.  For  their 
demonstration  the  reader  may  be  referred  to  Airy' s  Ma- 
thematical Tracts,  "  Precession  "  and  "  Nutation  ;  "  or  to 
the  article  "  RoUtion,"  In  the  new  edition  of  the  En- 
cyclopaedia  Britannica. 

The  principal  application  of  the  theory  of  the  rotation  of 
bodies  entirely  free  is  to  the  planets,  and  particularly  the 
earth.  It  Is  to  be  observed,  however,  that  the  change 
which  is  continually  taking  place  in  the  position  of  the 
terrestrial  axis  of  rotation  Is  only  in  respect  of  fixed 
points  in  space ;  for  it  can  be  shown  that  since  the  earliest 
recorded  astronomical  observations,  the  position  of  the 
of  rotation  on  the  earth's  surface  has  unuorgouc 


subject  are  EuL-r't  Theoria 
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principal  works  on 

Corporum  Soiidorum,  17G5;  Vince,  Phil. 
17H0  ;  Frisil,  Opera,  torn.  II.,  1783  ;  Atwood's  Treatise  on 
the  flrctthnear  Motion  and  Rotation  of  Bodies,  17M ; 

•j  Mathematical  Memoirs,  17*9  ;  Laplace,  Mfca- 
Celeste:  Lagrange,  MJcanique  Analytiquej  Foisson, 
J  de  Micunique.  Kc. 
ROTATION  OF  CROPS.    In  Agriculture  and  Gar- 
dening,  it  is  found  that  the  same  annual  crop  cannot  be 
advantageously  cultivated  on  the  same  soil  for  more  than 
one  or  two  yean ;  and  hence  one  kind  of  crop  is  made 
to  succeed  another.  And  the  number  of  cultivated  crops 
tx.'ing  limited,  when  the  whole  course  has  been  gone 
through  once  it  is  again  repeated ;  and  hence  the  origin 
of  the  word  rotation.    Rut  as  the  tame  number  and  kind 
of  crops  are  not  always  grown  in  regular  succession,  but 
a  change  is  frequently  made  according  to  general  princi- 
ples, the  term  used  in  that  case  is  succession  of  crops. 
The  principle  on  which  the  succession  of  crops  is  founded 
is,  that  every  kind  of  plant  not  only  extracts  nourishment 
from  the  soil,  but  exudes  into  it  excrement  it  inn*  matter, 
which  is  found  injurious  to  that  species,  though  it  may 
prove  nutritious  to  another  species.  As  a  general  principle 
of  guidance  in  determining  the  succession  of  crops.  It  is 
considered  advantageous  tnat  a  crop  cultivated  for  its 
leave*  or  roots  should  succeed  one  cultivated  for  its 
ripened  seeds;  that  the  cereal  grasses  should  be  suc- 
ceeded by  leguminous  plants ;  Uprooted  plants,  or  plants 
bearing  tubers,  by  fibrous-rooted  plants  ;  and  plants 
which  form  a  compact  covering  on  the  surface,  such  as 
com  and  legumes  sown  broadcast,  by  plants  which  only 
partially  cover  the  surface,  such  as  crops  grown  in  rows 
sufficiently  wide  to  admit  of  cultivation  between.    It  may 
also  be  adopted  as  a  rule,  that  where  land  Is  to  be  sub- 
j«-cted  to  a  crop  of  the  same  plants  for  a  number  of  years, 
.is  in  permanent  pasture,  the  plants  composing  the  crop 
should  be  of  several  different  kinds,  by  which  means  the 
excrementitiousdeposit  of  one  species  becomes  the  nutri- 
ment of  another.    Hence  the  propriety  of  sowing  clover, 
ribwort,  and  other  Uprooted  dicotyledonous  herbage 
plants  among  pasture  grasses. 

RO'TATOHIES,  Rotatoria.  (Lat.  roU,  a  wheel.) 
Wheel  animalcules.    Sec  KoTirSRS. 

RO'TIFERS,  Rotifera.  (Lat.  rota,  and  fero,  I  carry.) 
The  name  of  a  class  of  highly  organised  Infusorial  ani- 
mals, outwardly  distinguished  by  certain  ciliated  append- 
ages at  the  anterior  part  of  the  body,  which  seem  to  move 
in  a  rapid  rotatory  manner,  and  by  their  superior  size. 
They  are  commonly  termed  "  wheel  animalcules." 

ROTTEN  STONE.  An  earthy  mineral  found  near 
Rakcwell  in  Derbyshire,  in  Wales,  and  at  Albany  in  Now 
York.  It  is  much  used  for  polishing  metals ;  and  consists, 
according  to  R.  Phillips,  of  HG  alumina,  10  carbon,  aud  4 
silica.    It  resembles  tripoll. 

ROU'BLE.  A  Russian  silver  coin  of  different  values. 
It  was  first  struck  at  Moscow  in  16-M.  Catherine  II. 
caused  some  gold  coins  to  be  struck  with  this  name  ;  but 
they  are  no  longer  current.   See  Money. 

ROUE'.  In  the  beau  monde,  a  person  devoted  to  a 
life  of  pleasure  and  sensuality,  but  not  so  completely 
vitiated  in  his  character  and  manners  as  to  be  excluded 
from  society.  The  term  is  said  to  have  been  first  used 
in  this  sense  by  Philip  of  Orleans,  the  regent  of  France. 
^  ROUGE^  A  species  of  lake  prepared  from  the^  dried 

k^££fmS2to  which  can  be  applied  without  ul- 
timate injury  to  the  complexion. 

ROUGH-CAST.  In  Architecture,  the  plastering  of 
walls  with  mortar  and  fine  gravel,  left  rough  without  any 
smoothing. 

ROL'GIIING  IN.   See  RSNDUU  and  Srr. 

ROUGH  STUCCO.  In  Architecture,  stucco  floated 
and  brushed  in  a  small  degree  with  water. 

ROUND.  The  property  of  a  circle,  sphere,  or  right 
cylinder,  and  Indeed  of  any  solid  of  revolution,  though 
most  commonly  confined  to  the  sphere  and  cj  Under 

ROU'NDEL.   In  Heraldry,  an  ordinary  in  the  I 


RUBEZAHL. 

of  a  circle.  It  Is  improper  to  say  a  roundel  or,  gules,  Ac, 
describing  It  by  its  tincture;  unless,  first,  in  case  of  counter- 
changes;  secondly,  where  the  roundel  is  of  fur,  or  of 
equal  tinctures,  as  a  roundel  ermine,  a  roundel  cheeky 
of  or  and  azure,  Ac. ;  otherwise,  roundels  have  distin- 
guishing names,  according  to  their  nurtures.  A  roundel 
or  is  called  a  bezant,  from  the  gold  coins  of  the  Greek  or 
Byzantine  empire :  a  roundel  argent,  a  plate  ;  gules,  a 
torteau,  a  kind  of  cake  ;  azure,  hurt,  a  species  or  flower  ; 
vert,  pontme  /  sable,  pellet ;  purpure,  gofpe.  A  field  or 
charge,  with  equidistant  roundels,  is  said  to  be 
platy.  Sec,  according  to  the  tincture. 

ROU'NDELA  Y,  in  Poetry,  Is  properly  a  short  poem 
of  thirteen  verses  ;  eight  in  one  rhyme,  an 
See  RoNi>KAt\ 

ROUND  HEADS.  A  nickname  given  to  the  I 
at  the  time  of  the  civil  wars  by  the  Cavaliers,  from  the 
close  black  skull-cap.  reaching  down  to  the  ears,  ishlch 
was  then  worn  by  sUid  and  serious  persons ;  or.  more 
probably,  from  the  custom  that  prevailed  among  them  of 
wearing  the  hair  cl.xely  cut  to  the  head. 

ROUND  ROBIN.  (Fr.  rend  ruban.)  A  phrase 
originally  derived  from  a  custom  of  the  French  officers, 
who,  on  signing  a  remonstrance  to  their  superiors,  wrote 
their  names  in  a  circular  form,  so  that  it  might  be  In), 
possible  to  ascertain  who  had  headed  the  list.  It  is  now 
used  to  signify  any  act  by  which  a  number  of  Individuals 
bind  themselves  to  pursue  a  certain  line  of  conduct. 

HOUND  TABLE,  KNIGHTS  OF  THE.  The 
name  given  to  the  famous  order  of  knlghU  that  existed 
in  England  under  the  reign  of  King  Arthur,  by  whom  it 
was  founded.  The  members  of  this  order  are  said  to 
have  been  forty  In  number,  and  derived  their  name  from 
a  huge  round  marble  Uble  round  which  they  were  ac- 
customed to  sit.  Their  adventures  form  the  themes  of 
much  of  the  early  romantic  poetry  and  ballads  of  Eng- 
land ;  and  our  own  times  have  been  peculiarly  fertile  in 
clearing  sway  much  of  the  obscurity  in  which  the  well- 
known  names  of  Tristram,  Lancelot,  and  other  members 
of  this  order  were  enveloped.  Sir  W.  Scott's  labours  in 
this  field  are  too  well  known  to  require  any  remark. 
(See  Schlegers  History  of  Literature,  which  gives  a  mas- 
terly sketch  of  the  influence  of  the  Round  Table  on  tho 
romantic  poetry  of  that  and  succeeding  ages.) 
ROUP.  A  Scotticism  for  auction. 
ROW.  To  propel  a  boat  by  oars.  Rowing  Is  reckoned 
the  most  favourable  application  of  human  strength  ;  the 
whole  force  is,  however,  not  effective  on  the  oar,  as  the 
part  inside  tho  actual  fulcrum,  which  is  in  the  water,  acts 
as  a  backwater.  Some  nations  take  short  stroke*,  which 
they  rise  up  in  making;  the  English  prefer  a  long  stroke 
sitting,  which,  to  say  the  least,  saves  much  exertion.  As 
the  theory  of  rowing  luvolves  the  resisuuee  of  fluids,  it 
is  necessarily  defective. 

ROYAL.  In  Naval  affairs,  the  sail  above  the  top- 
to a^indof  smaU  moruT*^  "  ^  appncd' ,n  artiUerv. 


a  kind 

ROY'ALISTS.  The  name  applied  originally  to  the 
adherents  of  the  Bourbon  family  after  the  revolution  of 
1793 ;  but  now  in  common  use  to  designate  the  party- 
attached  to  the  claimants  of  the  Spanish  and  Portuguese 
thrones. 

ROYAL  OAK,  Robur  Carolinum.  In  Astronomy,  a 
constellation  formed  by  Halley  in  the  southern  hemi- 
sphere.  See  Constellation. 

ROYALS.  The  name  given  by  way  of  eminence  to 
Die  first  regiment  of  foot  in  the  British  service  :  It  is  sup- 
posed to  be  the  oldest  regular  corps  in  Europe.  (James's 
Military  Diet.) 

RUBEFACIENTS.  (Lat.  rubefaclo.  /  make  red.) 
Subsunces  which,  when  applied  to  or  nibbed  upon  the 
skin,  induce  a  redness  or  blush  upon  the  part,  not  fol- 
lowed by  blister. 

RU'BELLITE.  Red  schorl  or  tourmaline.  There  is 
a  magnificent  group  of  crystallized  rubellite  in  the  British 
Museum,  from  the  cabinet  of  the  late  Mr.  Greville. 

RUBE'OLA.  The  measles.  This  disease  Is  preceded 
by  fever,  with  swelling  and  inflammation  of  the  eyes ;  an 
oppressive  cough ;  and  about  tho  fourth  day  there  is  an 
eruption  of  small  red  points,  perceptible  to  the  touch, 
which  continues  for  four  or  five  days,  and  then  goes  off  wit  h 
desquamation  of  the  cuticle ;  but  the  fever,  cough,  sore- 
ness of  the  eyes,  and  Irritable  state  of  bowels  are  apt  to 
continue  for  some  time  after  the  entire  disappearance  of 
the  eruption.  The  most  alarming  cases  arc  those  in  v.  hlch 
the  inflammatory  symptoms  and  fever  run  very  high,  and 
which  sometimes  require  bleeding,  or  blisters  and  cup- 
ping upon  the  chest ;  or  in  which  there  Is  a  putrid  tend- 
ency, with  a  dark  livid  colour. 

RU'BEZAHL.  The  name  of  a  famous  spirit  of  the 
Itiescngebirgc  in  Germany,  who  is  celebrated  in  innu- 
merablc  sagas,  ballads,  and  tales,  and  represented  under 
the  various  forms  of  a  mlucr,  hunter,  monk,  dwarf, 
giant,  Ac.  He  Is  said  to  aid  the  poor  and  oppressed,  and 
shows  benighted  wanderers  their  road  j  but  wages  in- 
cessant war  with  the  proud  and  wicked.  The  origin  of 
is  obscure.   ( Sec  the  Tales  <J  Mus^us. ) 
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RUB1CEL. 

RU'BICBL.  A  term  applied  to  the  Braxilian  ruby. 
RU'BRIC.  (Lat.  ruber,  red.)  In  the  language  of  the 
old  copies  of  manuscripts,  and  of  modern  printers,  any 
writing  or  printing  in  red  ink.  The  date  and  place  on  a 
title  page  being  frequently  in  red  ink,  the  word  rubric 
has  come  to  signify  the  false  name  of  a  place  on  a  title 
page.  Many  hooks  printed  at  Paris  bear  the  rubric  of 
Genoa,  London,  Ac.  But  the  most  common  use  of  the 
word  is  in  ecclesiastical  matters.  In  MS.  Missals,  the 
directions  prefixed  to  the  several  prayers  and  offices 
were  written  or  printed  in  red  ink  .  and  hence,  the 
rubric  familiarly  signifies  the  order  of  the  liturgy,  in 
Roman  Catholic  countries  as  well  as  in  England. 

RU'BY.  A  crystallised  gem  of  various  shades  of  red, 
found  chiefly  in  the  sand  of  rivers  in  Ceylon,  Pegu,  and 
Mysore.  Among  lapidaries,  the  scarlet-coloured  is  some- 
times called  tpinelle  ruby  ;  the  pale  or  rose  red.  baJan 
ruby  ;  and  the  yellowish  red,  rubicelU.  It  is  inferior  in 
value  and  beauty  to  the  red  sapphire,  or  oriental  ruby 
of  the  jewellers.  It  consists  of  »3  alumina,  9  magnesia, 
and  7  or  8  chromic  acid ;  the  Utter  gives  its  colour. 
RUDDER.  A  heavy  flat  piece  or  frame  of  wood, 
the  stern  post  by  means  of  pintles  and  gud- 
■  the  purpose  of  steering  the  ship.  The  rudder  is 
1  the  stern  post  as  an  axis,  by  the  tiller,  which 


RUMP  PARLIAMENT. 


upon 
Jot  it 


turned  round  the  stern  post  as  an  axis,  by  the  tiller,  which 
enters  the  rudder  head.  In  vessels  drawing  much  water 
the  rudder  Is  deep  and  narrow  ;  In  Hat-  bottomed  vessels, 
it  is  shallow  and  broad.    When  carried  to  a  considerable 
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which  . 

direct  resistance  from  the 

When  the  rudder  is  broken  off  by  the  ship  getting 
aground,  or  by  a  heavy  sea,  a  temporary  one  is  made  by 
a  topmast  and  other  spars  placed  parallel,  and  loaded  at 
the  bottom  with  pigs  and  ballast,  and  confined  to  the 
stern  post  by  hawsers  leading  on  each  side  of  the  keel. 

Rudder  Coat.  A  covering  of  tarred  canvass  loosely 
put  round  the  rudder  head  to  keep  the  water  from  en- 
tering by  the  aperture,  while  It  admits  of  the  rudder 
being  turned  freely  round. 

Rudder  Ben  da  hts.  Strong  pieces  of  rope  ending  in 
chains,  by  which  the  rudder,  if  unshipped,  is  held  to  the 
ship's  quarter. 

Rudder  Shock.  A  piece  of  wood  fitting  between  the 
head  of  the  rudder  anu  the  rudder  hole,  to  prevent  the 
play  of  the  rudder  in  case  of  the  tiller  l>efng  removed. 

HUDE'NTURE.  (Fr.)  In  Architecture,  the  rope 
or  staff  with  which  the  lower  parts  of  the  flu  tings  of 
columns  are  often  filled.   See  Cabling. 

RUDIA'RIUS.  (Lat.)  The  term  applied  to  a  dis- 
charged gladiator.  The  word  Is  derived  from  the  ttaff 
(rudis),  which  was  given  him  in  token  of  his  dismission. 

RUDO'LPHINE  TABLES.  A  set  of  astronomical 
tables  computed  by  Kepler,  and  founded  on  the  observa- 
tions of  Tycho  Brahc.  They  were  called  the  Rwiolphine 
Tables  in  honour  of  Rudolph  II.,  emperor  of  Bohemia. 

~  rcho  in  IG01,  conferred  upon 
mathematician,  and  under  - 
i  of  their  preparation.  Owing 
to  .various  causes  the  work  was  not  completed  until 
1627.  when  the  tables  were  published  at  Ulm.  They  are 
the  first  that  were  ever  calculated  on  the  hypothesis  that 
the  planets  move  In  elliptic  orbits,  and  they  contributed 
greatly  to  the  progress  of  modern  astronomy.  For  a 
detailed  account  of  this  very  remarkable  production,  see 
Dclambre,  Antronomie  Moderne,  torn.  L  p.  S57. 

RUFF.  The  name  of  the  male  of  the  Mnchrtet  ptig- 
nai,  which  Is  distinguished  at  the  breeding  season  by  a 
ruff  or  tuft  of  wide-spreading  feathers,  projecting  behind 
the  eyes  and  from  the  upper  part  of"  the  neck.  The 
female  is  called  the  reeve.   See  Machetes  and  Tringa. 

RULE,  in  Arithmetic,  denotes  a  certain  prescribed 
aeries  of  numerical  operations,  adapted  to  discover  from 
the  given  conditions  to  which  an  unknown  number  is 
subjected  what  that  number  Is.  They  are  generally 
distinguished  by  particular  names,  according  to  the  pur- 
poses for  which  they  are  given,  or  the  particular  nature 
of  the  business  for  which  they  arc  required  ;  as  the  rules 
of  interest,  the  rules  of  fellowship,  Ac. 

Rule.  In  a  monastic  sense,  a  system  of  laws  or 
regulations  by  which  monasteries  and  other  religions 
houses  are  governed,  and  which  the  monks,  nuns,  and 
novices  vow  at  their  entrance  to  observe.  See  Orders, 
Monastic. 

Rule.  In  Law,  an  order  of  one  of  the  three  superior 
courts  of  common  law.  Rules  are  either  general  or  par- 
ticular :  the  former  being  such  orders  relating  to  matters 
of  practice  as  are  laid  down  and  promulgated  by  the 
court  for  the  general  guidance  of  the  suitors  :  the  latter 
arc  such  orders  as  are  confined  to  the  particular  case  in 
reference  to  which  they  have  been  granted.   See  Courts 


or  Law,  «..u  .  nU. 
RULE  OF  THREE,  in  Arithmetic,  Is  the  rule  by 

is  to  be 


which  when  three  numbers  are  given  a 
found,  so  that  the  four  shall  be  in  direct  or  in 
portion,  as  the  case  may  require 
RULES.    In  the  Ffnc  Arts, 
HJ70 


founded  on  the  general  and  fundamental  truths  of  i 
by  which  artists  arc  guided  in  their  compositions. 

RULES.  BRASS.  Pieces  of  brats  of  different  thick - 
ncMe*  made  letter  higtvt»f*fetwith.  liny  .ir-  i: 
in  lengths  of  fourteen  inches,  but  of  late  years  length* 
half  as  long  again  have  been  made.  One  of  the  edge-*  ■( 
bevelled  so  as  to  print  a  fine  line,  and  when  a  thRkcr 
line  is  required  the  bottom  edge  is  placed  uppermost, 
which  ii  the  full  thickness  of  the  brass  ;  by  this  mnar  i 
lines  of  different  thickuesses  are  obtained,  and  al»c 
double  lines,  a  thick  one  and  a  line  one.  sben  required 
They  are  used  for  column  lines  hi  table  work ;  to  sepa- 
rate matter  that  requires  to  be  distinct  ;  and  to  be  placet! 
round  pages. 

In  cases  where  diagrams  arc  required,  and  there  is  no 
engraver  within  reach,  they  may  be  formed  by  a  clever 
workman  with  brass  rule.  Of  late  years  many  injretik«i 
and  elaborate  Imitations  of  architectural  drawings  <tf 
buildings,  with  pillars,  Ac.  have  been  made  with 
rule;  and  in  this  department  of  art  Mr.  El 
Parkes,  of  Fetter  Lane,  has  displayed  great  skill 

Ru£e.  CARPENTER'S.   A  folding  ruler,  L 
used  by  carpenters  and  other  artificers,  having  a 
of  scales  adapted  to  facilitate  the  calculation* of  i 
quei it  occurrence  by  inspection, 
sliding  piece  In  one  of  its  legs,  by  which  its  use  is  | 
extended.    See  Slidi.no  Rul«. 
RULE,  GAUGING,  is  a  rule 
to  discover  the 

It  is  used  by  the  officers  of  excise  In 
the  articles  In  the  process  of  manufacture  that  an?  I 
to  duties.  See  Gauging. 

RUM.  A  spirituous  liquor  distilled  from  the  I 
juice  of  the  sugar  cane,  or  from  molasses.  Its  flavour  i« 
due  to  the  presence  of  a  peculiar  volatile  oil :  its  average 
proportion  of  alcohol  fluctuates  between  SO  and  '"6  {*  r 
cent.  The  rum  consumed  in  the  United  Kingdom  i«  en- 
tirely the  produce  of  {he  West  Indies,  and  to  a  great  ex- 
tent of  Jamaica  ;  and  for  this  preference  it  is  indebted 
partly  to  its  superior  quality,  and  partly  to  its  being  pro- 
tected against  rum  of  East  India  produce  by  a  differ- 
eutial  duty  of  6s.  per  gallon  ;  the  duty  on  West  India 
rum  being  9».,  that  on  East  India  rum  being  15*.  per  gal- 
lon. The  quantity  of  rum  entered  for  home  nuuumptn  o 
for  the  years  1839-40,  averaged  2,ti70.MS4  gallons ;  the 
dutv  on  it  for  the  three  years,  lH37-*"*-31»,  averaged 
I  J&l2,hi0l. ;  and  in  1840.  the  gross  amount  was  1.IM.S44,'. 
The  consumption  of  rum  in  this  country  has  long  beea 
gradually  declining. 

RU'MEN.  (Lat.)  The  name  of  the  paunch  or  firu 
cavity  of  the  complex  stomach  of  the  Ruminant  quad- 
rupeds. 

RU'MINANTS,  Rummantia.  (Lat.  rrnnino,  /  cArv 
the  cud.)  The  name  given  by  Cuvier  to  the  Pet***  of 
Linnarus,  an  order  of  Ungulate  Mammals, 
which  have  a  complicated  stomach  of 
disposed  as  to  allow  of  rumination,  and  a 

RUMINA'TION.  ( Lat.  rumino. )  The  act  by 
food  once  chewed  and  swallowed  is  a  second  time  sub- 
jected to  mastication.  Digestion  is  always  preceded  t . 
this  action  in  the  order  of  Mammals,  hence  called 
"  Ruminant*;"  but  very  rarely,  and  as  an  except  innal  case, 
in  any  other  animal.  The  stomach  of  the  Ruminant* 
is  specially  organised  for  rumination,  consisting  of  four 
distinct  cavities,  all  of  which  communicate  with  a  mus- 
cular canal  at  the  termination  of  the  a**oprtagu*.  Hard, 
•olid,  or  coarsely  masticated  food,  passes  from  the  b»-f*  - 
nlng  of  the  muscular  canal  into  the  first  cavity  of  the 
stomach,  called  the  rumen,  or  paunch.  W  ater  \\  re- 
ceived Into  the  second  cavity,  called  the  reticulum,  and 
almost  exclusively  occupies  the  honeycomb  cells  of  that 
cavity ;  it  is  gradually  mixed  with  the  coarsely  divided 
food  which  is  undergoing  mastication  in  the  rusoro. 
When  this  is  Mifticicntly  advanced,  a  portion  of  the  mas< 
Is  received  Into  the  muscular  canal  at  the  termin.m«c  • 
the  oesophagus  ;  it  is  there  moulded  into  a  ball,  and  pro- 
pelled by  a  rapid  and  inverted  action  of  the  muscles  uf 
the  gullet  into  the  mouth,  where  it  is  more  perfectl* 
masticated,  mixed  with  fluid,  and  again  swallowed.  It 
now  passes  directly  into  the  third  stomach,  called  the 
ptalterium,  from  the  broad  leaf- like  plates  of 
with  which  It  is  occupied;  here  the  superfluous 
which  otherwise  might  have  too  much  diluted 
juice,  is  absorbed,  and  the 
dually  into  the  fourth  or  true 
abomasu*.  In  the  camel  tribe, 
at  the  sides  of  the  rumen.  In 
ticutum,  and  the  ptalterium  is  not 
traction  from  the  abomasu*. 

RUMP  PARLIAMENT.  In  English  History,  after 
the  dissolution  of  Richard  Cromwell's  parliament,  and 
his  own  demission  of  the  protectorate,  a  council  of  off- 
ccrs.  at  whose  head  were  De* borough,  I^ambcvt.  ami 
others,  having  seised  the  supreme  authoritr.  found  It  ad- 
visable to  call  together  the  remnant  of  the*  Long  I'srlw- 
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I  in  May,  16150 ;  and  consisted  of  little  more 
than  seventy  member*,  those  who  had  been  excluded  not 
being  allowed  to  resume  their  seats.  Thl*  body  »oon  be- 
came odious  to  the  Presbyterian  and  Royalist  part*  of 
the  nation,  and  by  It*  own  assumption  of  power  displeased 
the  officer!  who  had  railed  it  again  Into  being.  It  act«-d, 
however,  with  tome  vigour  and  determination,  and  de- 
feated a  variety  of  royalist  conspiracies  ;  but  having  ven- 
tured so  far  as  to  cashier  Lambert  and  others  of  the  lead- 
ing officers,  the  troops  again  surrounded  Westminster 
Hall,  and  expelled  it,  on  the  13th  October  in  the  same 
year.  But  Fleetwood,  who  had  the  command  of  the  army, 
being  unahle  to  keep  together  the  distracted  govern- 
ment, the  officers  once  more  invited  the  parliament  to 
sit  again,  which  it  did  on  the  26th  of  December.  It  once 
more  assumed  absolute  authority ;  but  General  Monk 
took  part  against  it.  On  his  invitation  a  good  many  of 
the  excluded  members  went  to  the  house  (Feb.  21.),  and 
tints  placed  the  Independents,  who  had  hitherto  ruled  it, 
in  a  minority;  and  having  passed  some  measures  reversing 
its  former  acts,  the  parliament  dissolved  itself.  It  got 
its  nickname  from  being,  as  It  were,  the  remnant  and 
fag-end  of  the*  old  Long  Parliament,  and  was  treated  by 
the  nation  with  general  contumely  and  derision.  Hut  it 
cannot  be  denied  that,  utterly  unable  as  it  was  to  command 
the  divided  nation,  it  showed  boldness  and  vigour  In  its 
conduct,  which,  with  a  little  more  popularity, 
bably  have  ensured  great  successes.  Vane  and 
were  Its  leading  members. 

RU'NCIN  ATE.  In  Botany,  hooked  back. or  curved 
in  a  direction  from  the  apex  to  the  base  ;  as  the  lobes  of 

arc  properly  the  signs  or 


RYOTS. 
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Literature.)  Others  have  supposed  It  to 
have  been  derived  from  that  of  the  Romans  ;  but  its  ori- 
ginally consisting  only  of  sixteen  letters  has  been  urged 
as  an  argument  against  this  hypothesis.  The  runen 
inscriptions  found  in  Germany  (especially  Northern 
Saxony)  are  thought  by  some  to  have  tokens  of  an 
origin  somewhat  different  from  the  Scandinavian.  (Grimm 
on  the  German  Rune*,  1821.)  The  antiquity  of  both  has 
been  much  disputed.  Of  those  found  in  Gothland,  it  is 
said  that  the  oldest  arc  not  earlier  than  a.d.  1200,  the 
latest  1449:  1300  stones  with  Runic  inscriptions  have,  it 
is  said,  been  discovered  in  Sweden  ;  many  in  Denmark  ; 
none  In  Lapland  or  Finland.  Runic  staves  are  massive 
sticks,  generally  of  willow,  inscribed  with  Runic  cha- 
racters, probably  of  magical  import.  ( See  Coup.  lexicon. ) 

RUPEE.  A  coin  of  different  values,  current  in  dif- 
ferent parts  of  the  East  Indies.   See  Monbv. 

RU'PIA.  (Gr.Mwsr.)  An  eruption  of  flatfish  vesicles, 
succeeded  by  an  Ill-conditioned  discharge,  which  con- 
cretes into  thin  scabs  easily  rubbed  oft*  and  regenerated  ; 
they  generally  occur  as  a  consequence  of  poor  diet  and 
••■■<  \k  habit  of  u,dv.  I.K-ht  nutritious  rood,  tonics,  and 
alteratives  are  the  remedies. 
RUPTURE.    See  IUrma. 

HU'RAL  ECO'NOMY.  The  general  management 
of  territorial  property,  either  by  the  proprietor  or  his 
agent.  On  a  small  scale,  the  agent  is  termed  a  bailiff 
or  farm  servant ;  and  on  a 
factor.    The  duties  of  the 

and  see  that  the  different  clauses  in  the  leases  by  which 
the  tenants  hold  their  lands  are  fulfilled  ;  and  of  the 
former,  to  cultivate  the  land  in  such  a  manner  as  to  pro- 
duce the  greatest  profit,  or  to  fulfil  the  intentions  of  the 
proprietor  as  to  the  kind  of  produce  which  he  considers 
it  desirable  to  obtain.  See  Agriculture. 

RUST,  in  its  ordinary  acceptation,  is  the  reddish 
peroxide  which  Is  found  on  the  surface  of  iron  when 
exposed 'to  moisture. 
Rust.  In  Horticulture.  See  Mildew. 
RU'STIC.  (Lat.  rus.)  In  Architecture,  a  term  ap- 
plied to  work  jagged  out  Into  an  Irregular  surface.  Work 
also  which  is  left  rough,  without  tooling. 

HUTA'CEAS.  (Ruta,  one  of  the  genera.)  A  natural 
order  <>f  plants,  composed  principally  of  trees  and  shrubs 
inhabiting  the  warmer  parts  of  the  world,  seldom  of 
herbaceous  plants.  The  species  are  sometimes  very  or- 
namental, especially  those  belonging  to  the  genera  Correa, 
Boronia.  and  Diatma.  Some,  as  the  common  rue,  the 
bucku  plant,  Ac,  are  remarkable  for  having  a  powerful, 
peculiar,  unpleasant  odour,  and  antispasmodic  quality  ; 
«nd  a  few  have  a  febrifugal  bark.  The  Dietamnus  albut, 
or  Fraxinella,  is  extremely  fragrant,  and  gives  off  an  In- 
flammable vapour. 

RUTIDO'SIS.  (Gr.  eurtt.  a  furrow.)  A  disease  of 
the  eye.  in  which  the  cornea  appears  shrunk  and  puck- 

a  wound,  or  by  a  deficiency  of  the 
from  old  age  or  fevers, 


red.)   Native  oxide  of 

RYA'COLITE.  (Gr.  fiuml,  a  ttrtatn.  and  XiBh,  a 
stone.)    A  name  given  to  glassy  felspar. 

RYE  (Ger.  rogren  ;  Du.  rog,  roggr),  according  to 
some,  is  a  native  of  Crete ;  but  it  is  very  doubtful  if  it 
be  found  wild  in  any  country.  It  has  been  cultivated  from 
time  immemorial,  and  Is  considered  as  coming  nearer 
In  its  properties  to  wheat  than  any  other  grain.  It  is 
more  common  than  wheat  in  many  parts  of  the  Conti- 
nent ;  being  a  more  certain  crop,  and  requiring  leas  cul- 
ture and  manure.  It  is  the  bread  corn  of  Germany  and 
Russia.  In  Britain  It  is  now  very  little  grown,  being  no 
longer  a  bread  corn ;  and  therefore  of  less  value  to  the 
farmer  than  barley,  oats,  or  peas. 

RYOTS.  (Arab,  a  subject.)  The  name  given  to  the 
cultivators  of  the  soil  in  Hindustan.  Their  social  con- 
dition presents  many  singular  and  interesting  features, 
to  some  ol  which  we  shall  here  advert.  In  all  eastern 
countries  the  rulers  mav  be  said  to  be  the  proprietors  of 
the  soil ;  but  in  India  the  cultivators  have  a  perpetual, 
hereditary,  and  transferable  right  of  occupancy,  so  long 
as  tbey  continue  to  pay  the  share  of  the  produce  of  the 
land  demanded  by  the  government.  The  value  of  this 
right  of  occupancy  to  the  rural  population  depends  on 
the  degree  of  resistance  w  hich  they  have  been  able  to 
to  the  exactions  of  arbitrary  governments.  In 
igal  and  the  adjacent  provinces  of  India,  from  the 
peculiarly  timid  character  of  the  inhabitants,  and  the 
open  and  exposed  nature  of  the  country,  this  resistance 


has  been  trifling  indeed  ;  and  consequently  the  value  of 
the  right  of  occupancy  in  the  peasant,  or  ryot,  has  been 
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of  the  inhabitants  of  every  part  of 
nmprising  more  than  half 
But  1 
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shrinking  of  that 
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the  population  of  Hindostan.  But  where  the  country  is 
naturally  difficult,  the  people  have  been  able  more  effectu- 
ally to  resist  the  encroachments  of  the  head  landlord,  or 
state,  and  to  retain  a  valuable  share  In  the  property  of 
the  soil.  This  has  been  particularly  the  case  along  the 
ghauts,  as  in  Bednore.  Canara,  Malabar,  Ac. ;  the  in- 
habitants of  which  provinces  not  only  lay  claim  to  a 
right  of  private  property  in  the  soil,  but  have  been  gene- 
rally ready  to  support  their  claim  by  force  of  arms.  There 
can  be  no  question,  indeed,  that  the  same  modified  right 
of  property  formerly  existed  every  where  ;  and  it  is  indeed 
Impossible  that  otherwise  the  land  should  ever  have  been 
reclaimed  from  the  wilderness.  But  in  those  parts  of 
India  which  could  be  readily  overrun  by  a  military  force, 
the  right  of  property  in  the  soil  has  long  been  little  else 
than  the  right  to  cultivate  one's  paternal  acrrs  for  behoof 
of  others,  the  cultivators  reserving  only  a  bare  subsist- 
ence for  themselves. 

Under  the  Mogul  emperors,  the  practice  in  Bengal 
was  to  divide  the  gross  produce  of  the  soil,  on  the  mi- 
layer  principle,  into  equal  shares  ;  whereof  one  was  re- 
tained by  the  cultivator,  the  other  going  to  government 
as  rent  or  tax.  The  officers  employed  to  collect  this 
revenue  were  called  zemindars;  and  in  the  course  of 
time  their  office  seems  to  have  become  hereditary.  It 
may  be  remarked  that.  In  Persian,  zemindar  and  land- 
holder are  synonymous  ;  and  this  etymology,  coupled 

of  their  office,  which  brought 
with  the  ryot  or  occupier, 
it.  led  many  to  believe  that 
the  semindars  were  in  reality  the  owners  of  the  land, 
and  that  the  ryots  were  their  tenants.  This,  however, 
it  is  now  admitted  on  all  hands,  was  an  incorrect  opinion. 
The  semindars  in  reality  were  tax-gatherers,  and  were, 
in  fact,  obliged  to  pay  to  the  government  nine  tenth*  of 
die  produce  collected  from  the  ryots,  retaining  only  one 
tenth  as  a  compensation  for  their  trouble  ;  and,  so  long 
as  the  ryots  paid  their  fixed  contribution,  they  could  not 
be  ousted  from  their  possessions,  nor  be  in  anywise  in. 
terfered  with. 

But  notwithstanding  what  has  now  been  stated,  the 
perpetual  or  xemlndary  settlement,  established  by  Lord 
Cornwallis  in  Bengal,  in  171t3,  was  made  on  the  assump- 
tion that  the  semindars  were  the  proprietors  of  the  soil. 
His  lordship,  indeed,  was  far  from  being  personally  sa- 
tisfied that  such  was  really  the  case  ;  but  he  was  anxious 
to  create  a  class  of  large  proprietors,  and  to  give  them 
an  Interest  in  the  improvement  and  prosperity  of  the 
country.  It  is  clear,  however,  that  this  wish  could  not 
be  realised  without  destroying  the  permanent  rights  of 
the  ryots  ;  for,  unless  this  were  accomplished,  the  se- 
mindars could  not  Interfere  In  the  management  of  their 
estates.  The  interests  of  the  semindars,  and  the  rights 
of  the  ryot>>  were  plainly  irreconcllcable ;  and  it  was 
obvious  that  the  former  would  endeavour  to  reduce  the 
latter  to  the  condition  of  tenanU  at  will.  Rut  this  ne- 
cessary consequence  was  either  overlooked  or  ineffec- 
tually provided  against.  The  semindars  became,  under 
condition  of  their  paying  tho  assessment  or  quit-rent 
due  to  government,  proprietors  or  owners  of  the  * 
The  amount  of  the  assessment  was  fixed  at  the 
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of  what  it  hiul  been  for  a  few  years  previously,  and  it  was 
declared  to  be  perpetual  and  invariable  at  that  amount. 
When  a  zemindar  fell  into  arrear  with  government,  hi* 
estate  might  be  either  sold  or  resumed. 

That  the  assessment  wa*  at  the  ouUet,  and  still  is  too 
high,  cannot  well  be  doubted  ;  ami  it  mutt  ever  l>e  matter 
of  regret  that  the  settlement  was  not  made  with  the 
ryots,  or  cultivators,  rather  than  with  the  icmindars  ; 
but,  notwithstanding  these  and  other  defects,  the  tin >a- 
,  on  the  whole,  a  great  boon  to  India.  Until  the 
i  of  the  perpetual  system  into  Bengal,  the 
raised  in  it,  ns  it  continue*  to  be  in  the  rest 
down  to  the  present  day,  by  a  variable  as  well 
■  tax.  We  all  know  what  a 
as  had  in  this  country  ;  but 
of  amounting  to  10.  tithe  had 
to  .V)  per  cent,  of  the  gross  produce  of  the  soli, 
it  would  have  been  an  effectual  obstacle  to  all  improve- 
ment ;  and  tho  country  would  now  have  been  in  about 
the  same  state  as  in  the  days  of  Alfred,  or  of  William 
the  Conqueror. 

In  France.  Italy,  and  other  parts  of  Europe,  where  the 
metayer  system  is  introduced,  the  landlord  seldom  or 
never  gets  half  the  produce,  unless  he  also  furnish  the 
stock  and  farming  capital,  and,  in  most  cases,  the  seed. 
But  in  India  neither  the  government  nor  the  zemindar* 
do  any  thing  of  the  sort :  they  merely  supply  the  land, 
which  is  usually  divided  into  very  small  portions,  mostly 
about  six.  and  rarely  amounting  to  twenty-four  acres. 
A  demand  on  the  occupiers  of  such  patches  for  half  the 
produce  Is  quite  extravagant  ;  and  hence  the  excessive 
poverty  of  the  people,  which  is  such  as  to  stagger  belief. 
Still,  however,  the  perpetual  system  is  vastly  preferable 
In  principle,  and  also  in  it*  practical  influence,  to  any 
other  revenue  system  hitherto  established  in  India.  It 
set  limits  to  fiscal  rapacity,  and  established,  as  it  were,  a 
rampart  beyond  which  no  tax-gatherer  dared  to  Intrude. 
The  enormous  amount  of  the  assessment,  and  the  rigour 
with  which  payment  was  at  first  enforced,  ruined  an 
immense  number  of  lemtndars.  Hut  their  lands  having 
come  Into  new  and  more  efficient  hands,  a  better  system 
of  management  was  introduced,  and  the  limitation  of  the 
government  demand  gave  a  stimulus  to  Improvement 
unknown  In  any  other  part  of  Hindostati.  This.  In  fact, 
was  the  grand  desideratum.  A  land-tax.  that  may  be 
increased  should  the  land  be  improved,  is  all  but  certain 
to  prevent  any  such  Improvement  being  mndc.  This 
has  been  its  uniform  operation  in  every  country  in  the 
world  that  has  had  the  bad  fortune  to  1h?  cursed  with 
such  a  destructive  impost.  But  a  heavy  land-tax,  pro- 
vided it  be  fixed  and  unsusceptible  of  Increase,  is  no  bar 
to  improvement*,  unless  in  so  far  as  it  tends  to  deprive 
the  proprietors  and  occupiers  of  land  of  the  means  of 
making  them.  There  is.  in  such  a  case,  no  want  of  se- 
curity ;  and  the  cultivator  Is  not  deterred  from  attempt- 
in?  improvements,  or  of  bringing  superior  enterprise 
and  (ndii-fry  to  operate  on  his  estate,  by  the  fear  that 
the  tax  will,  in  consequence,  be  Increased. 

The  truth  of  what  Is  now  stated  has  been  fully  evinced 
in  Bengal  during  the  last  twenty  or  thirty  years  ;  for 
both  the  population  and  the  land  revenue  of  that  part  of 
our  Indian  empire  have  greatly  Increased.  A  great  deal 
of  waste  land  has  been  cultivated,  and  various  works 
have  been  undertaken  that  would  not  be  so  much  as 
dreamed  of  in  any  other  part  of  our  empire  in  the  East. 
But,  with  all  this,  there  has  been  but  little.  If  any,  im- 
provement In  the  condition  of  the  people  of  Bengal  under 
our  government.  They,  In  fact,  are  practically  excluded 
from  at  least  all  direct  participation  in  the  benefits  re- 
sulting from  the  limitation  of  the  assessment.  They 
have  merely  exchanged  one  taskmaster  for  another.  It 
is  their  landlords  who  have  been  the  great  gainers.  The 
occupiers  still,  generally  speaking,  hold  under  the  m(- 
UtffHT  principle,  paying  half  or  ev<  n  more  of  thHr  pro- 
duce as  rent ;  so  that  their  poverty  is  often  extreme,  and 
their  condition  not  infrequently  inferior  even  to  that  of 
the  hired  labourer,  who  receives  the  miserable  pittance 
of  two  annas,  or  about  3d.  a  day  as  wages. 

It  seems,  however,  as  If  there  were  some  strange  fatality 
attending  the  government  of  India  :  and  that  the  greatest 
talmt I  and  the  best  Intentions  should,  when  applit  d  to 
legislate  for  that  country,  produce  only  the  most  per- 
nirious  projects.  The  perpetual  settlement  carried  into 
cfl'uet  by  Lord  Cornwall!*  in  Bengal  was  keenly  opposed 
by  Lord  Teignmouth.  Colonel  Wilkes.  Sir.  Thackeray, 
Sir  T.  Monro,  and  others,  whose  opinions  on  such  sub- 
jects are  certainly  entitled  to  very  great  respect  ;  and  ft 
would  seem  that  the  Hoard  of  Control  became,  at  length, 
favourable  to  their  view  s.  In  consequence  of  this  change 
of  opinion  it  was  resolved  to  introduce  a  different  sys- 
tem, under  the  superintendence  of  its  zealous  advocate. 
Sir  Thomas  Monro,  Into  the  presidency  of  Madras,  or 
Fort  St.  George.  This  new  system  has  received  tho 
name  of  the  ryotwar  settlement.  It  proceed*  on  the 
assumption  that  government  possesses  the  entire  pro- 
pyl tv  of  the  soil,  and  may  dispose  of  it  at  pleasure  :  no 
middlemen  or  zemindars  are  interposed  between  the 
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I  sovereign  and  the  cultivators  ;  the  ryot*  being  brought 
'  into  immediate  contact  with  the  collector*  appointed  t>r 
government  to  receive  their  rent*.  It  is  fmpottoble  is 
us  to  enter  into  the  details  of  this  system,  which  axe  com- 
plicated in  the  highest  degree ;  but  we  beg  to  refer  ttv- 
reader  for  full  information  to  the  Geog.  Diet.,  art.  "  InuU, 
British. " 

KY'TINA.  (Gr.  »Vw,  a  furrow.)  The  name  of  s. 
genus  of  herbivorous  Cetaceans,  of  which  a  specie*  nv- 
habiting  the  coast*  of  KarnschaUka  (Hytina  strilein. 
with  a  wrinkled  and  furrowed  integument,  is  th 


S. 

S.  A  *lbilant  articulation,  found  in  all  the 
of  which  we  have  any  knowledge.  S  may  be 
a  species  of  semivowel,  from  it*  forming  a  kind  of  unin- 
fect sound  without  the  aid  of  any  of  the  vowels ;  aad 
from  its  peculiar  quality  of  being  able  to  be  sounded  be- 
fore all  the  consonants,  it  has  been  termed  by  gram  w  a- 
rians  stur  potestatis  litera.  It  is  susceptible  of  ounemui 
interchanges,  both  in  the  ancient  and  modern  Language. 
A*  an  abbreviation,  S  is  used  for  tocitu,  societal,  **>*<■'. . 
to  to.  Sec. 

SA'BAISM.  or  SABJE1SM.  (From  the  Heb.  zali. 
lord ;  whence  Subaoth,  Ac,  or  army,  the  host  of  heart*. ) 
The  religion  which  has  for  Its  objects  of  worship  t'w 
sun.  moon,  and  other  heavenly  bodies.  This  belief  pre- 
vailed in  very  remote  ages  hi  the  Asiatic  countries  I*-, 
tween  the  Euphrates  and  the  Mediterranean  ;  and  CluJ- 
dara,  the  native  land  of  astronomy,  was  itsmo*tcelebratrd 
seat.  Many  allusion*  are  made  to  this  specie*  of  worship 
in  the  Old  Testament,  especially  in  the  invectives  of  tfc>- 
prophcts  against  the  various  forms  of  idolatry  bomt»el 
by  the  Jew*  from  their  heathen  neighbours.  (See  SaJi't 
Preliminary  Discourse  to  the  Koran.)    There  i»  a 


•A 


hie  memoir  on  the  Sabaism  of  the  ancient  Persia 
Foucher,  Mem.  de  r.ic.  des  Juscr.  vol.  x \v .  p.  |«» 
also  Russell's  Connexion  of  Sacred  < 

SABA'OTIL     A  Hebrew  word, 
armies.    It  occurs  in  the  New  '"" 
of  the  Almighty  (the  Lord  of  Sabaoth). 

SABA'SIA.  In  ancient  Mythology,  festivals  In  honour 
of  various  divinities,  entitled  Sahasd  :  the  origin  of  which 
term  is  not  clear.  Mithras,  the  sun,  is  railed  Sabashuin 
ancient  monuments,  whence  the  word  seems  to  hate 
some  connection  with  the  root  of  Sabaism  (see  sdmvr); 
but  Bacchus  was  also  thus  denominated,  according  to 
some,  from  the  Sabse,  a  people  of  Thrace:  and  the  noc- 
turnal Salvasia  were  celebrated  in  his  name.  Jupiter 
Sabasius  Is  thought  to  be  the  same  as  .f^ioehtts .  the 
Phoenician  word  tsebaoth  signifying  kid*,  a*  the  Greek 
<i<;  a  goat.  But  there  is,  probably,  some  more  general 
oriental  meaning,  which  ha*  not  vet  been  rearhed. 

SABBATA'HIANS.  In  Ecclesiastical  History,  varices 
sects  have  been  so  railed ;  particularly  a  subdivision  <  { 
the  Anabaptists  in  the  1  •  1 1 1  century,  who  observed  the 
Jewish  sabbath.  The  Sabbat  inns  of  the  4th  century 
were  followers  of  Sahbatius,  a  Novation  bishop,  who  at- 
tempted to  introduce  some  Jewish  observance  into  th* 
church.  They  are  said  to  have  had  the  til 
liarity  of  abhorring  the  use  of  the  right  hand ; 
were  called  Atirrut.  or  left-handed. 

SA'BBATH.  A  Hebrew  word  signifying  rest. 
by  the  Jews  to  the  seventh  day  of  their  week  <c 
turdavi,  on  which  they  were  commanded  to  abstain 
all  manner  of  work,  because  *'  In  six  days  God 
the  heaven*  and  the  earth,  and  rested  the  i 
The  universal  practice  of  the  Christian  church 
earliest  period,  in  conformity  to  what  may  be 
from  some  parage*  in  the  Act*  of  the  Apostle*,  ha*  set 
apart  the  first  day  of  the  week  (Sunday)  for  the  especial 
worship  of  God,  in  memory  of  the  resurrection  of  our 
Lord  on  that  day.  The  obligation  upon  which  the  ob- 
servance of  Sunday  rests  has  been  placed  upon  different 
grounds.  The  most  prevalent  opinion  suppose*  the 
commandment  given  to  the  Jews  originally  to  be  of  uni- 
versal obligation,  a*  far  as  the  observance  of  one  day  in 
seven.  But  there  have  been  many  divines  in  all  are* 
who  have  held  that  all  the  formal  obligations  of  Judaism, 
as  well  those  of  the  commandments  as  those  of  the  Le- 
vi tied  law,  were  abrogated  on  the  advent  of  our  Saviour, 
anil  consider  the  consent  of  the  church  and  the  prsirtW 
of  the  Apostles  to  be  the  only  sufficient  authority  for  this 
observance.  It  is  upon  this  principle  that  th*'  Continental 
churches  hold  themselves  justified  in  indulging  in  «JI 
sorts  of  worldly  recreation  on  Sundays,  after  the  services 
of  public  worship  are  concluded.  Archbishop  What'ly 
has  recently  drawn  attention  to  the  subject  by  his  atde 
arguments  against  the  popular  opinions  on  which  the  ob- 
servance of  the  Sabbath  is  made  to  rest. 

The  name  Sabbatarians  wa*  given  to 
of  Judaising  Christians,  who  insisted  on  the 
of  the  Sabbath  (Saturday)  i 
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SABBA'TICAL  YEAR.    Every  seventh  year  among 
is  so  called,  because  on  that  year  the  land  wai 
to  lie  fallow,  and  the  people  were  supported  by 
•roduceofthe  year  preceding.  (Exod.  xxiii.10. 
xxv.  3.  20.) 

SABE'LLIAN  s.  Heretics  of  the  3d  century,  followers 
or  Sabeilius.  whose  system  was  an  attempt  to  explain  the 
doctrine  of  the  Trinity  by  representing  the  Father  as  the 
sole  person,  and  the  Son  and  Spirit  as  attributes,  or 
emanations  from  him.  Thus  they  compared  the  Divinity 
to  the  tun  ;  of  which  the  Father  would  be  analogous  to 
the  substance,  the  Son  to  the  light,  and  the  Holy  Ghost 
to  the  heat.  This  scheme  has  been  known  in  later  times 
as  that  of  the  Modal  Trinity ;  and  some  dirines  of  the 
orthodox  English  church  have  found  themselves  entan- 
gled In  it,  when  attempting  to  explain  accurately  the 
mysterious  doctrine  to  which  it  refers.  On  the  other 
hand,  their  opponents  have  been  led,  inadvertently  in 
tome  cases,  to  make  too  formal  a  distinction  of  the  Three 
Persons,  and  have  thereby  subjected  themselves  to  the 
charge  of  Tritheiam.  (See  MosAcim,  trans  I.  ed.  1790, 
vol.  I.  p.  305.) 

SA'BIANS.  A  Christian  sect,  also  called  Christians 
of  Saint  John ;  thought  by  some  to  be  the  remnant  of 
the  Jewish  llemerobaptists  found  in  Persia  and  Arabia, 
principally  at  Basra.  ( See  Mem.  deVAc.  4es  Inner,  vol.  xil .; 
and  Motkeim,  vol.lv.) 

SA'BLE.  A  small  quadruped,  allied  to  the  martin- 
rat,  celebrated  for  the  fine  quality  and  rich  colour  of  its 
fur,  of  which  the  hairs  turn  with  equal  ease  in  every  di- 
rection. A  single  skin  of  the  darker  colour,  though  not 
above  four  inches  broad,  has  been  valued  as  high  as  15/. 
The  sable  (Muslela  zibellina.  Linn.)  is  principally  a 
native  of  the  northern  regions  of  Asia:  it  is  hunted  and 
killed  for  the  Russian  market,  either  by  a  single  ball,  a 
blunt  arrow,  or  traps,  by  exiles  or  soldiers  sent  for  that 
purpose  in  the  deserts  of  Siberia.  The  skin  is  in  the 
highest  perfection  from  November  to  February.  A 
nearly  allied  animal,  called  the  "  fisher,"  inhabits  North 
America,  and  is  similarly  sought  after  and  destroyed  for 
Its  fur. 

Sauls.  In  Heraldry,  black  :  derived,  probably,  from 
the  fur  of  the  animal  sable.  One  of  the  colours,  or  tinc- 
tures, employed  in  blaxonry.  It  is  equivalent  to  diamond 
Among  precious  stones,  Saturn  among  planets.  In  en* 
graving,  it  is  represented  by  vertical  and  horizontal  lines 
crossing  each  other. 

SACCHA'RIC  ACID.   (Lat.  saccharum.  sugar.)  An 
oncrystallixable  acid  product,  formed  along  with 
acid  during  the  action  of  nitric  acid  on  sugar. 

SA'CCHAROID.    (Lat.  saccharum,  and  Gr. 
form.)   A  texture  resembling  that  of  loaf 
saccharoid  carbonate  of  lime,  sc. 

SACCHARO'METEIt.    (Lat.  saccharum, 
M4T?0v.  a  measure.)    An  instrument  for  d 
ipecinc  gravity  of  brewers'  and  distillers'  worts. 
nSA'CCHARUM.   See  Scoam. 

SACCHOLA'CTIC  ACID.    (Lat.  sacch; 
lac.  milk.)    An  acid  obtained  by  digesting 
in  nitric  acid.    It  is  identical  with  that 
cum,  and  termed  mucous  arid. 

SA'CER  MO'RBUS.  {IaX.  sacred  disease.)  One  of 
the  names  applied  by  the  older  writers  to  epilepsy,  though 
other  disorders  were  also  occasionally  similarly  desig- 
nated. 

SACK.  (F r.  ens  sec.  from  which  the  term  U  gene- 
rally  supposed  to  be  derived.)  A  Spanish  wine  of  the 
dry  kind.  The  important  part  which  It  plays  In  Shaks- 
p#>are  is  well  known.  Falstaff  calls  it  tkerris  sack, 
which  means  sherry  sack ;  so  called,  says  Blount,  In  his 
tilostograpkia,  from  Xeres.  a  sea  town  of  Corduba, 
where  that  kind  of  sack  Is  made.  At  a  later  period,  sack 
seems  to  have  been  used  as  a  general  term  for  all  kinds 
of  sweet  wines  ;  and  it  has  been  conjectured  that,  instead 
of  being  a  corruption  of  the  French  sec.  as  above  no* 
it  derives  its  name  more  probably  from  a  common 
of  the  Spaniards,  of  putting  their  sweet  wines 
made  of  goat  skins,  and  thus  transporting  them 
from  one  place  to  another. 

It  may  be  interesting  to  observe,  that  the  term  sack, 
in  the  sense  of  a  bag,  is  found  in  all  the  European  and 
many  Asiatic  languages. 

SA'CKBUT.   A  wind  Instrument  of  the  trumpet 
cles,  but  differing  from  the  common  trumpet  in  ' 
rise.    It  is  of  low  or  bass  pitch,  and  is  draw 
shortened  by  the  means  of  sliders,  i 
ness  or  gravity  of  the  tone  to 
the  trombone  of  the  Italians. 

SA'CRAMENT.  (  Lat.  an  oath.)  The  military  oath 
taken  by  every  Roman  soldier,  by  which  he  swore  to 
obey  his  commander  and  not  desert  his  standard. 

S  acsamsnt.  In  Theology,  a  word  which  does  not  occur 
in  scripture,  nor  possesses  any  exact  equivalent  there  ,  but 
employed  very  early  by  writers  in  theology  to  signify  cer- 
tain distinctive  ceremonies  of  the  Christian  faith.  Our 
Saviour  appointed  the  baptism  of  believers  as  an  initiatory 
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the  Lord  to  be  held  in  remembrance  of  him.  These,  then, 
are  the  badges  by  which  Christian  men  are  known,  and 
by  which  they  make  profession  of  their  belief.  The  ex- 
pressions of  scripture,  moreover,  with  which  the  appoint- 
ment of  these  ceremonies  is  attended,  have  been  generally 
considered  to  attach  some  ulterior  meaning  to  them.  The 
one  is  called  the  second  birth,  the  other  is  said  to  be  the 
communion  of  the  body  and  blood  of  our  Saviour  Christ ; 
and  the  mysteries  which  seem  to  be  concealed  under  these 
terms  have  been  made  the  subjects  of  various  interpreta- 
tions. According  to  the  general  consent  of  ancient  or- 
thodoxy, the  sacraments  have  in  themselves  a  peculiar 
efficacy,  conferring  grace  upon  the  recipient,  and  imparting 
to  him  the  beucfits  of  the  Christian  covenant.  The  Ro- 
mish church  is  accused  of  holding  the  extreme  opinion 
that  this  grace  is  conferred  ex  opere  vperalb,  by  the  mere 
act,  the  recipient  remaining  passive  ;  that  they  fail  of  ope- 
ration only  where  he  Is  under  the  influence  of  positive 
sin  ;  but  that  the  administration  of  the  Eucharist  to  a 
dying  man  unconscious  of  the  whole  proceeding,  would 
have  the  same  effect  as  if  he  received  it  in  the  most 
holy  frame  of  mind.  The  English  church  requires  the 
worthy  acceptation  of  the  person  himself,  as  is  expressly 
stated,  with  a  tacit  reference  to  this  superstitious  notion, 
in  its  twcnty-tiah  article.  It  guards,  at  the  same  time, 
against  the  Idea  very  generally  held  among  the  Protestant 
churches  abroad,  and  our  own  dissenting  sects,  In  the 
words  with  which  the  article  begins  :  —  "  Sacraments  or- 
dained  of  Christ  be  not  only  signs  or  tokens  of  < 
men's  r- 


God's  will  towards  us. 
In  us,  and  doth  not 


The  question  as  to  the  number  of  such  ceremonies  must 
be  settled  by  the  definitions  of  a  sacrament  which  theolo- 
gians shall  propound.  It  is  agreed  that  a  sacrament  is  a 
federal  rite,  instituted  by  Christ  or  the  Apostles,  with  a 
direct  appointment  of  matter  by  which  some  interior 
meaning  is  signified,  and  the  furm  of  manner  of  its  ap- 
plication. This  definition  is  conceived  by  Protestants  to 
restrict  the  number  to  two  only:  the  Romanists  extend 
it  to  seven,  adding  to  Baptism  and  the  Lord's  Supper 
Confirmation,  Penance,  Orders,  Matrimony,  and  Ex- 
treme Unction. 

SA'CRED  WAR.  The  moat  remarkable  known  by 
this  name  In  classical  history  Is  that  which  commenced 
with  the  seizure  of  Delphi  by  the  Phocians,  n  c.  357,  and 
was  ended  by  the  conquest  of  the  Phocians  by  Philip  of 
Maccdon,  B.C. 346,  according  to  the  chronology  of  Clin- 
ton. {Fasti  Hellenici.) 

SA'CRIFICE.  Generally  any  offering  made  to  the 
Deity  ;  but^more  properly  that  ot  a  victim  upon  an  altar^ 

^rayT^'th  the  idea'of^atiiy^^^^  hi! 
displeasure.  In  the  scriptures  we  meet  with  offering*,  both 
of  fruits  and  of  animals,  antecedent  to  any  command  or 
institution  of  God;  such  as  those  of  t  afn  and  Abel,  of 
Noah  and  the  Patriarchs  :  many  of  which,  nevertheless, 
arc  described  as  acceptable  to  him.  In  the  Levitical  Law, 
however,  sacrifices  are  ordained  by  divine  appointment ; 
and  a  question  arises  as  to  the  probability  of  a  similar 
command  having  been  in  fact  given  to  our  first  parents. 
The  universality  of  the  practice  undoubtedly  requires 
either  the  supposition  of  an  original  revelation,  or  the 
discovery  of  a  common  principle  Impelling  all  men  alike 
to  the  adoption  of  what  at  first  sight  seems  to  militate 
against  our  ideas  of  reason,  and  the  absurdity  of  which 
has,  we  know,  been  represented  in  the  strongest  light  by 
the  sages  of  all  tuitions  at  a  certain  period  of  the  intel- 
lectual development  of  each.  Those  divines  who  con- 
sider the  appointment  to  have  emanated  directly  from 
God  conceive  It  to  have  been,  from  the  first,  typical  of 
the  last  and  greatest  sacrifice, — that  of  our  Saviour  on  the 
cross.  It  may  fairly  be  asked  of  those  who  look  fur  logical 
reasons  for  all  divine  appointments,  whether,  upon  human 
principles.  It  teems  the  more  probable  that  the  sacrifice 
of  Christ  being  predetermined,  the  notion  should  be  fa- 
miliarised to  mankind  by  ordaining  a  previous  practice  ; 
or  that,  the  practice  existing  and  having  a  meaning  of 
its  own  in  all  minds,  the  new  revelation  should  be  ac- 
commodated to  our  notions  by  adopting  that  very  practice 
for  Its  foundation  ?  If.  on  the  other  hand,  we  follow  the 
general  current  of  modern  opinion  upon  this  subject,  and 
inquire  for  some  general  principle  of  our  nature  to  ac- 
"  for  the  universal  reception  of  the  Ideas,  we  may 
'  I  perhaps  in  the  perpetual  sense  of  obligation 
:h  the  enjoyment  of  prosperity  is  properly  ac- 
companied, and  which  in  some  minds  takes  the  form  of 
grateful  acknowledgment,  and  the  devotion  to  the  giver 
of  some  portion  of  the  gifts  by  which  we  arc  ourselves 
gratified  ;  and  In  others  becomes  an  uneasy  scruple,  and 
suggests  the  voluntary  surrender  of  a  part  with  a  view 
to  the  more  secure  enjoyment  of  the  remainder. 

SA'CRILEGE.  (Lat.  sacrilegium.)  The  profanation 
of  any  thing  or  place  consecrated  to  the  service  of  God. 
SA'CRISTY.  (Lat.  »acer,  sacred.)  In  Architecture, 
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SACRUM. 

an  apartment  attached  to  a  church,  in  which' the  cerate-  < 
crated  vessel  t  of  the  church,  and  the  garments  in  which  ' 
the  clergyman  officiate*.  &c,  are  deposited. 

SA'CRUM.  The  posterior  bone  of  the  pelvis,  articu- 
lated to  the  last  lumbar  vertebra,  and  firmly  united  on 
each  side  to  the  hip  bones  ;  below,  the  us  coccygis  is  at- 
tached to  it.  It  probably  derives  its  name  from  having 
been  offered  by  the  ancients  in  sacrifice*.  In  young  sub- 
jects it  is  composed  of  Ave  or  six  pieces  united  by  car- 
tilages, but  in  more  advanced  age  it  becomes  oiy>  bone. 

SADDER.  A  work  in  the  modem  Persian  tongue, 
comprising  a  summary  of  various  parts  of  the  Zenda- 
vesta,  or  sacred  books  of  the  ancient  Persians  (which 
see).  The  authority  and  character  of  the  Sadder  are 
supposed  to  be  very  small :  some  attribute  it  to  the 
Parsees,  and  give  It  an 


very  small :  some  attribute  it  to  the 
ve  It  an  antiquity  of  several  centuries ; 
it  a  more  modern  forgery.  (See  Mem. 
r.  vol.  xxxviii.) 


,  a  lump  of  wood  acting 


del' Ac.  des  Inter. 

SA'DDLE.  InSeaLanL 
as  a  teat  or  rest  to  the  heel  of  a 

'"sA'DDUCEES.  A  peculiar  sect  of  religionists  among 
the  Jews.  It  is  remarked  that  during  the  time  that  pro- 
phets are  recorded  to  have  arisen  among  the  Jews,  there 
is  no  account  of  the  existence  of  any  sects  among  them : 
they  frequently  fell  away  into  total  Idolatry ;  but  whenever 
recalled  from  that  corruption,  they  appear  to  have  re- 
verted In  a  body  to  the  pure  religion  of  their  ancestors, 
nnd  never  to  have  been  separated  In  religious  distinctions 
among  themselves.  The  most  ancient  sect  was  that  of 
the  Sadducees,  whose  founder,  Sadok,  lived  about  250 
years  b.  c.  lie  appears  to  have  restricted  the  providence 
of  God  to  the  distribution  of  the  temporal  rewards  and 
punishments  which  form  the  main  feature  of  the  old  dis- 
liensation.  In  the  time  of  our  Saviour  his  followers  en- 
tirely rejected  the  doctrine  of  a  resurrection.  They  were 
assimilated  also  to  the  Epicureans  In  maintaining  the 
perfect  freedom  of  human  actions  ;  and  like  those  pagan 
philosophers  were  few  in  number,  and  only  of  the  highest 
and  most  literary  classes.  They  were  distinguished  alto 
from  the  Pharisees  by  the  rejection  of  traditions,  and  by 
strict  adherence  to  the  written  law  alone.  (  See  Milman's 
Hist,  of  Christianity,  vol.  I.  p.  75.  21 1.) 

SA'FETY  LAMP.  A  lamp  invented  by  Sir  H.  Davy, 
which  is  so  constructed  as  to  burn  without  danger  in  an 
explosive  atmosphere.  Flame  may  he  considered  as 
vapour  or  aeriform  matter  in  a  state  of  intense  ignition  ; 
the  temperature,  therefore,  of  flame  is  always  very  high. 
It  Is.  however,  Independentof  Its  luminosity ;  for  some  of 
the  dimmest  flames,  those  of  pure  hydrogen  gas,  and  of 
alcohol,  for  instance,  are  those  which  are  hottest ;  and 
that  this  Is  so  may  be  shown  by  projecting  into  them 
finely  powdered  substances,  such  as  magnesia  or  lamp 
black,  or  by  holding  In  them  fine  platinum  wire,  when 
the  intensity  of  their  temperature  is  rendered  evident  by 
those  substances  becoming  white  hot.  And  whenever 
flames  emit  much  light  they  derive  that  property  from 
the  presence  of  finely  divided  matter  diffused  through 
them  :  thus,  the  intense  brilliancy  of  the  flame  of  phos- 

C bonis  appears  to  depend  upon  the  particles  of  incom- 
ustible  phosphoric  acid  diffused  through  it;  and  the 
bright  light  emitted  by  a  gas  flame  depends  upon  finely 
divided  charcoal,  which  is  ignited  by  the  gas  and  at  the 
tame  time  burned.  The  correctness  of  this  theory  of 
dame  is  shown  by  the  circumstance  of  its  being  extin- 
guished by  cooling  ;  and  this  is  best  effected  by  causing  it 
to  pass  through  a  piece  of  fine  wire  gauze,  which,  when 
held  horizontally  in  the  midst  of  the  flame,  extinguishes 
its  upper  part :  the  Inflammable  vapour  or 
gas,  and  the  soot  or  carbon,  pass  through, 
but  In  passing  are  so  far  cooled  as  to  be 
extinguished  ;  they  may,  however,  be  re- 
kindled by  applying  a  flame  above  the  wire 
gauze.  That  the  wire  gauze  merely  acts 
by  its  cooling  power,  is  shown  by  the  flame 
passing  through  it  wheu  it  acquires  a  white 
heat,  or  when^  its  meshes  are  not  fine 

that  ofhydrogen,  wTll  pass  through  tissues 
which  are  impervious  to  flames  of  a  lower 
temperature,  such  as  that  of  a  common 
candle  or  a  gas  flame.  (See  Flame.)  The 
application  of  these  principles  to  the  con- 
struction of  the  safety  lamp  is  as  follows : — 
l^st  JjA  t.  The  tlame  of  a  small  oil  lamp  C  i->  sur- 
rounded  by  a  cylinder  of  wire  gauze  A  B 
(doubled  at  A,  where  likely  to  become 
hottest,  and  protected  by  the  stout  wire 
frame  D).  and  burns  within  it,  the  air 
having  free  ingress  and  egress.  When  it  is 
immersed  In  an  explosive  atmosphere ,'such  1 
as  that  of  a  coal  mine  infested  by  fire  damp,  the  inflam- 
mable gas  enters  from  without  and  burns  in  the  cage ; 
but,  in  consequence  of  the  cooling  power  of  the  wire 
gauze,  no  flame  can  pass  outwards  so  as  to  ignite  the 
surrounding  atmosphere  :  the  miner,  therefore, Is  warned  j 


SAGO. 

of  his  danger  by  the  appearance  of  the  lamp.  As  long  n 
the  external  atmosphere  is  safe,  the  lamp  burns  as  usual . 
but  upon  the  approach  of  the  fire  damp  the  flam*  a 
more  or  less  enlarged  ;  and  in  the  most  explosive  a  a- 
dition  of  the  surrounding  air  the  cylinder  appears  fil-fi 
with  a  blue  lambent  flame,  which  flickers  within  it.  tt* 
wick  of  the  lamp  appearing  for  the  time  extinguish**! 
it  is,  however,  rekindled  as  the  air  becomes  more  purr 
or  should  the  fire  damp  greatly  predominate,  it  mar  V 
entirely  extinguished.  Before  this  happens,  however,  tt* 
miner  is  duly  apprised  of  his  danger,  and  has  time  tj 
retreat.    ( See  I) art/  on  the  Safety  Lamp.) 

SAFETY  VALVE.   See  Steam  Engine. 

SA'FFLOWER.   The  dried  flowers  of  I 
tine  tori  us,  or  bastard  saffron,  used  as  a 
the  preparation  of  the  pigment  called  i 

SA'FFRON.    The  prepared  rtign 
tathms .   The  stigmata  of  t  h  is  purple  crocus  are  of  a  der? 
orange  colour,  and  *^»-t»  in  quantity  have  a  peculiar  a.-.d 

chiefly  as  a  rich  yellow  'or  orange  colouring  mattr: 
Saffron  is  now  chiefly  imported  from  the  south  of  Eurotv 
especially  Spain  ;  it  was  formerly  Largely  cultivated  fc 
this  country  in  the  vicinity  of  Saffron  W  alden  in  Cam- 
bridgeshire. Saffron  Is  often  largely  adulterated  with  At 
petals  of  other  plants.es  pecially  with  those  of  theoaarifasd 

SA'CA.  The  general  name  of  those  ancient  cosiw- 
sitlons  which  comprise  at  once  the  history  and  roytb-««  «t 
of  the  northern  European  races.  Their  language  i«  de- 
ferent from  the  modern  Danish,  Swedish,  and  Nor- 
wegian, and  is  more  powerful  and  expressive  than  either 
of  these  later  dialects.  Of  the  mythological  sagas  tb. 
most  famous  are  the  saga  of  Regnar,  I,otFr»rok,  the  Her- 
varar  saga,  the  Voluspa  taga.  and  the  Wilklna  saga*  fl* 
historical  are  very  numerous  ;  the  JorasvikingU  s*£» 
and  the  Katlinga  saga  comprehend  much  of  the  ear;y 
annals  of  Norway  and  Denmark  ;  the  Eyrbiggia  saga  a 
the  chief  historical  document  of  ancient  Iceland.  It  is 
however,  to  be  remembered,  that  the  chief  object  of  lb? 
relators  is  the  interest  of  the  narrative  ;  so  that  as  mere 
histories  they  are  of  imperfect  value.  Many  of  ths-m  are 
collected  in  the  great  work  of  Snorre  Sturlesoo  csJlel 
Jieimskringla.  The  most  classical  period  of 
positions  Is  considered 
12th  and  13th  centuries. 

SAGA'PENUM.     A  fetid  gum-resin  brought  £n  m 
Persia  and  Alexandria,  probably  the  produce  of  a  i 
atferuia.  It  is  occasionally  used  in  medicine  as  a  i 
and  stimulating  expectorant.    Its  odour 
scmbles  that  of  assafortida,  but  it  is  much 

SA'GGE R.  A  clay  used  In  making  the  pots  In  whirs 
earthenware  is  baked,  and  which  are  called  saggers  c? 


AGGING  TO  LEEWARD.   A  Nautical 
noting  the  movement  by  which  a  ship  i 
lee-way. 

SAGl'TTA.  (Lat.  arrow,  or  dart)  One  of  Pt£>- 
lemy's  48  constellations  In  the  northern  heinisphtrt. 
See  Constellation. 

Sagt'tta.  A  term  used  by  the  older  writers  on  t ma- 
nometry to  denote  the  versed  sine  of  an  arc  ;  from  its  re- 
semblance to  an  arrow  standing  on  the  chord  of  tfct 
double  arc. 

SAGITTA'RIUS.  (Lat.  the  Archer.)  One  of  the 
twelve  constellations  of  the  zodiac.  It  is  represented  en 
celestial  globes  and  charts  by  the  figure  of  a  centaur  la 
the  act  of  shooting  an  arrow  from  his  bow. 

SAGI'TTATE.  (Lat.  sagltta,  an  arrvte.)  In  Zoo- 
logy, a  part  of  an  animal  is  so  called  when  it  is  triangular 
and  hollowed  out  at  the  base,  with  posterior  angles. 

SA'GO.  A  species  of  f ecu  la  or  starch  obtained  from 
the  cellular  substance  of  an  East  Indian  palm  tree,  tbe 
Sagutfarimfera.  It  is  usually  granulated,  and  known  tu 
the  trade  under  the  name  of  pear!  sago. 

The  tree,  when  at  maturity,  is  about  30  feet  high,  ar»i 
from  18  to  22  inches  in  diameter.  Before  the  ' 
of  the  fruit,  the  stem  consists  of  an  external  wall 
2  inches  thick,  the  whole  interior  being  filled  up  with  s 
sort  of  spongy  medullary  matter.  When  the  trc 
to  maturity,  and  the  fruit  is  formed,  the  stem  is 
hollow.  Being  cut  down  at  a  proper  period,  the  i 
lary  part  is  extracted  from  the  trunk,  and  reduced  to  s 
powder  like  sawdust.  The  filaments  are  next  separate-! 
by  washiug.  The  meal  Is  theu  laid  to  dry ;  and  brusc 
made  into  cakes  i*  baked  and  eaten.  For  exportatkjo. 
the  finest  sago  meal  is  mixed  with  water,  and  the  paste 
rubbed  into  small  grains  of  the  size  and  form  ot  co- 
riander seeds.  This  is  the  species  principally  brought 
to  England,  for  which  market  it  should  be  chosen  of  » 
reddish  hue.  and  readily  dissolving  in  hot  water  into  a 
fine  jelly.  Within  these  few  years,  however,  a  process 
has  been  invented  by  the  Chinese  for  refining  sago,  so  is 
to  give  it  a  fine  pearly  lustre ;  and  the  sago  so  curtd  is  in 
the  highest  estimation  In  all  the  European  markets.  It 
is  a  light,  wholesome,  nutritious  food.  It  is  sent  from 
the  Islands  where  it  is  grown  to  Singapore,  where  it  is 
granulated  and  bleached  by  the  Chinese.  Tbe  export 
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trade  to  Europe  and  India  I*  now  principally  confined  to 
that  settlement.  (AmsUe's  Mat.  Indtca ;  Craufurds 
East.  Archip.  vol.  i.  pp.  383— 393.,  voL  ill.  p.  348. ;  Bell's 
Hrvtrtr  qf  the  Commerce  of  Bengal,  Ac.) 

The  conaumpiion  of  tafro  hat  undergone  an  almost  in- 
credible increase  within  the  last  twenty  years,  which  is 
wholly  ascribable  to  the  reduction  In  the  interval  of  the 
oppressive  duties  by  which  the  article  was  formerly 
loaded.  —  ( Paper s  published  by  Ike  Board  qf  Trade.) 

SA'Gl'M  The  military  dress  of  the  Roman  magis- 
trates and  dignitaries ;  a  cloak  fastened  at  the  breast  with 
a  clasp.  The  same  name  was  given  to  the  ordinary  dress 
of  several  barbarous  nations.  Thus  Tacitus  says  of  the 
f  lormans,  tegumen  omnibus  sagum  /  and  Varro  and  Dlo- 
dorus  Siculus  represent  it  as  the  costume  of  the  Gauls. 

SA'HLITE.  In  Mineralogy,  a  variety  of  auglte  from 
the  silver  mine  of  Kahla  in  Sweden. 

SAIL.  A  surface  obtained  by  canvass,  mat,  or  other 
material,  by  the  action  of  the  wind  on  which,  when  ex- 
tended,  the  vessel  is  moved.  A  sail  extended  by  a  yard 
hung  (slung)  by  the  middle  and  balanced,  is  called  a 
square  sail  i  a  sail  set  upon  a  gaff  or  a  stay,  is  called  a 
/ore  and  aft  sail;  which  terms  refer  to  the  position  of  the 
yard,  gaff,  or  stay,  when  the  sail  is  not  set.  The  upper 
part  of  every  sail  Is  Uie  Mead,  the  lower  part  the  foot  i 


part  of  every  sail  Is  Uie  bead,  the  lower  part  the  foot; 
the  sides  in  general  are  called  leeches ;  but  the  weather  or 
side  edge  of  any  but  a  square  sail  Is  called  the  luff;  and 
the  other  edge  the  after  leech.   The  upper  two  corners 


faring* ,  but  that  of  a  jib  Is  the  head';  the  lower  two 
corners  are  in  general  clues ,  the  weather  clue  of  a  fore 
and  aft  tail,  or  of  a  course  while  set,  is  the  tack.  The 
edges  of  a  sail  are  strengthened  by  a  rope  called  the 
bolt  rope.  The  ropes  at  the  upper  and  lower  edges 
Are  the  head  and  loot  ropes  of  the  tail.  The  canvass 
or  tail-cloth  is  made  In  bolts  ;  and  the  qualities  are  num- 
bered from  No.  1.,  which  is  the  strongest,  and  is  used 
for  storm  tails,  to  No.  8.,  which  is  used  for  the  smallest 
sails,  as  small  studding  tails,  Arc,  which  the  teamen  com- 
monly call  flying  kites.  The  cloths  In  a  square  sail  are 
seamed  vertically  ;  in  a  fore  and  aft  sail  they  are  parallel 
to  the  after  leech.  In  this  way  the  strain  of  the  sheet 
diffuses  itself  over  the  canvass  both  along  and  across  the 
cloths.  Discussions  have,  however,  arisen  as  to  the  best 
mode  of  seaming.  When  a  seam  opens,  the  tail  often 
splits.  Captain  Cowan  took  out  a  patent  for  horizontal 
teaming ;  he  remarks  ( Essay  on  the  Construction  q/ Sails, 
4-c.)  that  such  sails  when  they  split  remain  full,  and  are 
less  liable  to  blow  away,  and  that  they  also  were  found  to 
last  much  longer.  The  plan,  however,  has  not  been  ap- 
proved. Diagonal  seaming,  which  has  also  had  its  ad- 
i,  is  defective  in  principle ;  for  it  must  bring  the 


Sails  take  their  names  from  the  mast,  yard,  or  stay 
upon  which  they  are  stretched.  Thus,  the  principal  safl 
extended  upon  the  main  mast  is  called  the  main  sail ; 
the  next  above,  which  stands  upon  the  main-top  mast,  is 
the  main-top-mast  sail ;  above  which  is  the  main-top- 
gallant sail ;  and  above  all,  the  maris  royal.  In  like 
manner,  there  are  the  fore  sail,  the  fore-top  sail,  tho 
fore-top-gallant  sail,  and  the Jo  re  royal ;  anil  similar  ap- 
pellations  are  given  to  the  sails  supported  by  the  miixen 
or  after  mast.  The  main-slat/  sail,  main-top-matt » top- 
sail, tec,  are  between  the  main  and  fore  masts  ;  and  tin* 
tnizzen  stay-sail,  mizzen-top-mast  stay-sail,  &c,  are  be- 
tween the  main  and  misien  masts.  Between  the  fore- 
mast and  bowsprit  are  the  fore  stay-sail,  the  fore-top- 
mast  stay-sail,  the  jib.  and  sometimes  a  flying  Jib  and 
middle  Jib.  Square  tails  extended  by  yards  under  the 
bowsprit  and  jib-booms  are  called  sprit  sails  ;  and  the 
sails  are  those  which  arc  extended  upou  the 


it  yards  of  the  main  mast  and  fore  matt. 
To  make  tail,  is  to  set  sail.  To  shorten  sail,  is  to  take 
in  some  sail.  To  loose  sails,  is  to  spread  or  hang  out  the 
sails  that  had  been  furled  to  air  them,  or  for  the  purpose 
of  setting  afterwards.  To  strike  sail,  is  to  lower  the  yard 
or  gaff  of  a  sail  when  set,  in  token  of  salute. 

The  common  theory  of  sails  which  assumes  the  Impact 
of  columns  of  air  it  radically  defective ;  for  It  is  a  fart 
familiar  to  tailors  that  the  reef  points,  or  any  light  stuff 
l.y  accident  In  the  same  situation,  hang  vertically  in  the 
hollow  of  the  tall,  as  in  a  calm,  thereby  proving  that  the 
sail  is  filled  with  a  mass  of  air,  quiescent  or  nearly  so, 
and  maintained  in  a  state  of  statical  pressure  -,  whereat 
if  the  common  theory  were  true,  the  pointt  would  lie 
flat  to  the  canvass,  as  weeds  are  pressed  against  the  bank 
of  a  stream.  Hence  it  follows  that  (at  all  sailors  be. 
lieve  who  have  not  mixed  with  their  practice  the  frag- 
ments of  Imperfect  theories)  there  Is  a  certain  extent  of 
hollow  or  belly  which  increases  the  effect  of  the  sail.  It 
of  course  adds  to  the  effect  of  sails  to  wet  them,  by  swell- 
ing the  threads  and  closing  the  {tores:  this  practice  is 
often  retorted  to  in  chase. 

SAPLING.   In  Navigation,  the  art  of  directing  a  ship 
on  a  given  line  laid  down  in  a  chart.    It  is  called  plane 
suiting  when  the  chart  is  constructed  on  the  supposition 
that  the  earth's  surface  (or  rather  the  surface  of  the 
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|  ocean)  it  an  extended  plane  ;  and  globular  sailing,  when 
the  chart  is  a  globular  chart,  or  constructed  on  trie  tup- 
position  that  the  earth  is  a  sphere.   See  Navigation. 

SAILING  ORDER,  or'ORDEE  OF  SAILING.  Any 
determinate  order  preserved  by  a  squadron  of  ships.  It 
usually  implies  1,2,  or  3  parallel  columns,  but  Is  at  the 
disposition  of  the  admiral. 

SAINFOIN.  (Hedysarum  onabrychis.)  A  plant  ot 
the  family  of  the  Legttmmosaf.  It  will  not  thrive  well 
except  w_hen  the  soil  or  subsoil  is  calcareous,  and  Is  con- 
sequently not  generally  met  with  in  this  country  :  though 
it  is  extensively  cultivated  on  the  Cots  wold  Hills,  and 
on  the  chalk  soils  of  Dorset,  Hants.  Wilts,  &c.  It  ge- 
nerally remains  for  eight  or  ten  years,  —  a  much  longer 
period  than  it  does  in  France.  It  is  made  into  hay,  the 
after  crop  being  eaten  by  cattle. 

SAINT  JOHN,  KNIGHTS  OF;  or  HOSPITAL- 
LERS. A  military  order  of  religious  persons.  They 
derived  their  name  from  a  church  and  monastery  dedi- 
cated to  St. John  the  Baptist,  founded  at  Jerusalem  about 
1048  by  merchants  from  Amalfi,  the  brotherhood  of  It) 
members  being  devoted  to  the  duty  of  taking  care  of  poor 
and  tick  pilgrims.  The  order  was  instituted  as  a  military 
brotherhood  by  Raymond  du  Puy,  its  principal,  early  in 
the  12th  century.  It  was  divided  into  three  ranks-knights, 
chaplains,  and  servitors  ;  and  in  it*  military  capacity  It 
was  bound  to  defend  the  church  against  the  inlldels.  It 
possessed  various  possessions  and  settlements  at  different 
times  in  different  parts  of  the  East.  In  the  13th  century, 
being  driven  from  Palestine,  the  knights  of  this  order 
fixed  their  principal  teat  first  in  Cyprus,  and  afterwards 
at  Rhodes,  where  they  remained  from  1309  to  1522,  when 
the  island  was  captured  by  Solyman  II.  After  several 
changes  of  settlement,  they  were  fixed  in  1530  by 
Charles  V.  at  Malta  and  its  dependent  islands  ;  whence 
they  took  the  name  of  Knights  of  Malta.  Here  they 
maintained  themselves  until  1798,  when  tho  island  was 
taken  by  Napoleon.  The  order,  however,  continued  to 
tubtitt,  notwithstanding  the  lots  of  its  sovereign  posses- 
sions both  in  Malta  and  in  Tuscany :  the  seat  of  i the  chap- 
ter is  now  at  Ferrara.  Before  the  French  Revolution  the 
number  of  knighu  was  estimated  at  3000.  The  temporal 
powert  of  the  order  were  chiefly  concentrated  In  the 
hands  of  the  grand  master;  but  he  was,  in  fact,  con- 
trolled by  the  governors  of  the  eight  languages.  These 

r  ranee.  Italy,  Aragon, 


The  lands  were  divided 
bailliages.    The  splrl- 
,  consisting  of 


Protestants  \ 
required  to  be  ne- 


cavalicri  di 
such  proofs 


were,  of  Provence,  Auvcrgne 
Germany.  Castile,  and  England 
into  priories,  commanderiet, 
tual  power  was  exercised 
eight  ballivl  couventualet 
rifles  of  the  order  of  St.  A 
not  bound  to  celibacy, 

"i 

ancestry  were  unquestioi 
giustizta,  while  others  who  could  not 
might  be  admitted  on  account 
digrazia.   See  Hospitallers. 

SAINTS.  (Lat.  sancti,  holu  persons.)  Pious  men, 
who, according  to  a  custom  early  prevalent  among  Chris- 
tians, were  commemorated  with  honour  after  their  death 
in  the  services  and  ceremonies  of  the  church.  This  dis- 
tinction was  originally  applied  to  the  apostles  and  emW 
nent  martyrs  and  confessors,  whose  places  of  burial  were 
regarded  with  pious  affection  by  the  faithful  in  the  neigh- 
bourhood, and  memorials  or  relics  of  whom  were  care- 
fully cherished  among  them.  The  observance  of  par- 
ticular days  hi  the  honour  of  the  saints  was  also  a  very 
early  custom ;  but  the  natural  feeling  which  prompted 
this  and  other  tributes  of  gratitude  and  respect  towards 
them  became  gradually  coi  rupted.  The  intercession  of 
the  taints  was  supposed  to  have  power  with  God,  and  in- 
dividuals put  themselves  under  the  especial  patronage  of 
one  or  more  amongst  the  number,  which  in  later  times 
was  vastly  augmented,  giving  to  them  the  honour  and 
worship  due  to  God  alone,  and  conceiving  themselves 
protected  by  the  influence  of  their  prayers, 
■med  that  miracles  were  performed  at  their 
by  their  relics,  and  the  greatest  rivalry  and 
arose  between  the  votaries  of  the  shrines  of 

oer  of  enrolment  among  the  number  of  saints, 
art.  Canonization.  (See  Bingham  and  Palmer's 
Origincs  Liturgicar,  as  to  the  progress  of  the  Invocation 
of  saints  in  the  church,  vol.  I.  27G,  Ac.) 

SAINT  SIMONIANS.  Claude  Henri,  Count  de  S. 
Simon,  of  the  ancient  family  of  that  name,  born  in  17G0, 
was  engaged  during  the  greater  part  of  hit  life  in  a  series 
of  unsuccessful  commercial  enterprises,  a  traveller,  and 
in  the  early  portion  of  bis  life  a  soldier  in  America  ;  but 
having  dissipated  a  considerable  fortune,  and  been  unable 
to  draw  the  attention  of  the  public  to  a  variety  of  schemes, 
political  and  social,  which  he  was  constantly  publishing, 
he  attempted  suicide  in  1820 :  he  lived,  however,  a  few 
years  longer,  and  died  in  1825,  leaving  his  papers  and 
projects  to  Olinde  Rodriguez.  St.  Sirnon't  views  of 
tociety  and  the  destiny  of  mankind  are  contained  in  a  va- 
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the  .V.  i m ♦•<•<?  w  Chrittianisme ,  published  after  his  death  by 
Rodriguez.  This  book  does  not  contain  any  scheme  for 
the  foundation  of  a  new  religion,  such  as  his  disciples 
afterwards  invented.  It  is  a  diatribe  against  both  the 
Catholic  and  Protestant  sects  for  their  neglect  of  the 
main  principle  of  Christianity,  the  elevation  of  the  lower 
classes  of  society  ;  and  inveighs  against  "  l'exploltation 
de  I'homme  par  rhomme,"  the  existing  system  of  in* 
dividual  industry,  under  which  capitalist  and  labourer 
have  opposite  interests  and  no  common  object.  The 
principle  of  association,  and  Just  division  of  the  fruits  of 
common  labour  between  the  members  of  society,  he  ima- 
gined to  be  the  true  remedy  for  Its  present  evils.  After 
his  death  these  ideas  were  caught  up  by  a  number  of  dis- 
ciples, and  formed  into  something  resembling  a  system. 
The  new  association,  or  St.  Simonian /ami/y,  was  chiefly 
framed  byHodriguea,  Bazar,  Thierry, Chevalier,  and  other 
men  of  talent.  After  the  revolution  of  July.  1830,  it  rose 
rapidly  into  notoriety,  from  the  sympathy  between  the 
notions  which  it  promulgated  and  those  entertained  by 
many  of  the  republican  party.  In  1831,  the  society  had 
about  3000  members,  a  newspaper  (the  Globe),  and  large 
funds.  The  views  of  the  St.  Simonian  family  were  all 
directed  to  the  abolition  of  rank  and  property  in  society, 
and  the  establishment  of  associations  (such  as  the  fol- 
lowers of  Mr.  Owen  in  this  country  have  denominated 
co-operative),  of  which  ail  the  members  should  work  in 
common  and  divide  the  fruits  of  their  labour.  But  with 
these  notions,  common  to  many  other  social  reformers, 
they  united  the  doctrine,  that  the  division  of  the  goods 
of  the  community  should  be  In  due  proportion  to  the 
merits  or  capacity  of  the  recipient.  Society  was  to  be 
governed  by  a  hierarchy,  consisting  of  a  supreme  pontiff, 
apostles,  disciples  of  the  first,  second,  and  third  order. 
It  was  not  until  about  this  period  (1830)  that  they  begun 
to  invest  these  opinions  with  the  form  and  character  of  a 
religion  ;  but  shortly  after  having  done  so  they  went 
into  great  extravagances.  There  was  a  disunion  among 
them  as  to  the  fittest  person  to  preside  in  the  society ; 
and  consequently  Messrs.  Baxar  and  Knfantin  divided, 
e  time,  the  duties  and  dignity  of  the  "  Supreme 
as  he  was  termed.  But  on  the  19th  Nov.  1831, 
and  many  others  left  the  society,  of  which  Kn- 
fantin remained  the  supreme  father.  Their  doctrines 
and  proceedings  now  became  licentious  and  immoral  to 
the  last  degree.  On  the  22d  Jan.  1832,  the  family  was 
dispersed  by  the  government.  Knfantin  and  Rodriguez 
were  tried  on  various  charges,  and  imprisoned  for  a  year. 
The  former  afterwards  collected  again  a  part  of  the  so- 
ciety at  Menllmontant ;  but  it  broke  up  for  want  of  funds. 
Some  former  members  of  the  St.  Simonian  association 
are  now  in  places  of  rank  and  consideration  :  some  of  the 
most  extravagant  have  gone  to  the  Kast .  but  Knfantin, 
we  believe,  has  no  followers. 

SA'LAMANDKK.  Salamandra.  (Gr.  rn\*um*le*) 
The  name  of  a  genus  of  Batrachian  reptiles,  now  limited 
to  the  terrestrial  species  of  long-tailed  Caducibranchiate 
Batrachlans,  or  those  which  lose  their  gills  before  arriving 
at  maturity,  but  retain  their  tails.  This  appendage  is 
changed  in  the  progress  of  growth  in  the  true  salamander 
from  a  compressed  to  a  rounded  form.  The  female  brings 
forth  the  young  alive,  which  are  hatched  in  the  oviduct ; 
and  the  sexes  frequent  the  water  at  the  season  of  repro- 
duction.  See  Batrachia  and  Triton. 

SAL  AMMO'NI AC.  Muriate  of  ammonia;  hydro- 
chlorate  of  ammonia.  A  compound  of  17  of  ammonia  and 
37  hydrochloric  acid.    Its  name  is  derived  from  the  Tem 


pie  of  Amnion,  In  Kgypt,  where  it  was  oi 
by  burning  camels'  dung :  It  1*  now  largely 


In  this  country.   See  Ammonia. 
SALEP.   See  Salop. 
SAL  GEM.   Common  salt 

SALICA'CEvE.  {Satix,  the  principal  genus.)  A 
natural  order  of  Achlamydaceous  Exogens,  distinguished 
by  a  two-valved  capsule,  and  numerous  seeds  tufted  with 
long  hairs.  The  genus  Salt*  comprehends  the  plants 
called  osiers,  sallows,  and  willows,  and  Is  of  great  eco- 
nomical value,  not  only  for  the  purposes  of  the  basket- 
maker,  but  because  several  species  have  a  bark  which 
has  been  found  by  Davy  to  contain  as  much  tannin  as 
the  oak  ;  and  a  crystallisable  principle  called  taltcinc  has 
been  obtained  from  Salts  kelirvad  others,  which,  accord- 
log  to  Magendle,  arrests  the  progress  of  a  fever  with  the 
same  power  as  the  sulphate  of  quinia.  The  poplars,  as- 
pens, and  abele  trees  also  form  a  part  of  this  order. 

SA'LICIN.  A  bitter  crystallisable  substance  extracted 
from  willow  bark.  It  exists  In  several  species  of  willow  ; 
and  a  similar  substance  has  been  extracted  from  the 
bark  of  the  poplar,  especially  of  the  Populta  tremula. 
Its  ultimate  elements  are  carbon,  hrdrogen.  and  oxygen, 
so  that  It  differs  from  the  vegeto-alkalis  in  containing  no 
nitrogen. 

SA'LIC  LAW.  The  law  of  that  community  of  the 
nation 


and  the  Rhine,— the  law  of  the 
lug  those  who  dwelt  between  the  Rhine  and  the 

Tiie  origin  of  the  name  Sallan,  given  to  this  por- 
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tion  of  the  Franks  and  their  law,  is  uncertain  :  some  de- 
rive it  from  the  river  Saale,  in  Saxony,  on  the  hanks  of 
which  they  suppose  them  to  have  inhabited  before  the 
period  of  their  emigration  westward.  The  body  of  law 
in  question  was  republished  and  reformed  by  CharU-nuu-r> 
in  798,  and  is  still  preserved,  both  in  the  earlier  and  in 
the  remodelled  shape.  The  most  celebrated  portico  A 
it  is  contained  in  the  title  62.  De  A  lode,  where  it  it 
declared  that  "  no  portion  of  the  inheritance  in  Salk 
land  (terra  salica)  can  fall  to  females  ,  but  that  the 
whole  must  pass  to  the  males."  What  those  lands 
which  are  intended  by  the  term  Salic,  has  afforded 
for  infinite  discussion  among  French  antiquaries, 
supposed  by  Ducange  that  they  were  those  " 
were  acquired  by  Franks  at  the  period  of 
and  hel<f  by  military  service  only.    But  It  i 


It* 


were  to  be  found  in  the  same  degree  of  kindred  t<> 
ancestor.  However  this  may  be,  the  fundamental  liw 
which  excludes  females  from  succession  to  the  crown  of 
France  received,  in  very  early  times,  the  appellation  m 
the  Salic  law,  and  was  supposed  by  her  lawyers  to  be  de- 
rived  from  the  provisions  of  this  ancient  code.  It  m 
indeed,  a  custom  prevalent  from  the  earliest  times,  as  we 
learn  from  Tacitus,  among  the  Germanic  tribes.  It  was 
observed  in  France  under  the  first  race  ;  but  the  first  oc. 
caslon  on  which  it  was  publicly  canvassed  was  in  1316. 
when  Jeanne,  the  daughter  of  Louis  Hutin,  was  excha-H 
from  the  crown  in  favour  of  Philip  V..  her  uncle,  la 
1328  it  was  contested  by  Kdward  III.,  who  claimed  by  s 

Kior  title  to  Philip  of  Valois,  if  females  were  adrais<it>l* . 
lug  the  son  of  Isabella,  sister  of  Louis  Hutin.  Fross 
this  pretension  arose  the  wars  between  Kngland  and 
France,  which  occupied  the  whole  of  the  following  cen- 
tury. In  1  593  the  famous  arret  of  the  parliament  of  Par  s 
was  pronounced,  by  which  all  treaties  made  to  i 
the  crown  to  a  foreign  dynasty  were  declared  r» 
contrary  to  the  "  Salk "  and  other  fundamental 
The  same  law  has  been  recognised  in  all 
which  the  crown  has  devolved  upon  the 
France,  and  forms  now  the  foundation  of  the" 
of  the  Infante  Don  Carlos  to  the  th 


the  crown  of 


granted 
I  by  this 


to  prince 


of  the  blood  by  way  of  apanage  ;  and  by  this  mean*,  on 
the  death  of  Charles  duke  of  Burgundy,  leaving  a  daugh- 
ter only,  ihe  dukedom  of  Burgundy  proper  reverted  to 
Louis  XI.  as  a  male  fief.  (See  Mem.  de  rAe.  des  hucr. 
vol.  xx. ;  Meyer' i  Originet  Judiciairet ;  HaMam's  Middle 
Ages.) 

SALICCQUES.  The  French  term  for  the  family  of 
Macrourousor  long-tailed  Crustacea  of  which  the  shrimp 
(Crangon  vulgaris)  is  the  type. 

SA'LIKNT.     (Lat.  salfo,  I^eap.)     In  Heraldry,  s 

ing  or  springing. 

SALIENT  ANGLE.   In  Geometry  and  FortbVatJoa, 
an  angle  of  a  polygon  projecting  otttwarHs  in  reference 
to  the  centre  or  the  polygon.   An  angle  pointing  . 
is  called  a  re-entering  angle.    All  the 
gular  llgure,  as  the  triangle,  i 
salient. 

SALIE'NTI A.   (Lat.  sallo.  /  leap.) 
In  the  Mammal  ogical  system  of  Illl 
Marsupial  genera  Hyptiprfnnnu$  and  , 
potoroos  and  kangaroos,  who*c  ] 
slve  leaps. 

SALPFEROUS  ROCKS.  The 
system  of  some  geologists.    See  GeoLoor. 

SALIFI'ABLE  BASE.  This  term,  which  Is  of  fre- 
quent occurrence  In  chemistry,  is  chiefly  applied  to  those 
metallic  oxides  which  combine  in  definite  proportions 
with  the  acids,  so  as  to  form  distinct  salts :  ammonia, 
and  the  vegeto-alf 
salifiable  liases. 

SA'LII.  The  Roman  flamens,  or  peculiar  priests  of 
Mars.  They  were  twelve  In  number,  and  were  instituted 
by  Nuraa  to  guard  the  onette,  or  sacred  shield  of  Mars. 
They  used  on  solemn  occasions  to  proceed  through  the 
city  dancing,  whence  they  derived  their  name  (from  **- 
lire,  to  dance). 

SALI'VA.  (Lat.)  The  fluid  secreted  into  the  mouth 
by  the  salivary  glands ;  its  principal  use  is  to  lubricate 
the  parts,  ana  to  assist  in  rendering  the  food  of  a  proper 
consistency  to  he  swallowed. 

SALIVA'TION.  The  excessive  flow  of  saliva  which 
is  produced  by  the  continuous  use  of  mercury  and  of 
some  other  remedies. 

SA'LIX  (Lat.  a  willow),  is  a  genus  of  plants  con- 
sisting of  numerous  species,  all  either  trees  or  boshes, 
occurring  abundantly  in  all  the  cooler  parts  of  the 
northern  hemisphere.  Some  of  them,  like  S.  alba,  ac- 
quire the  dimensions  of  the  largest  forest  trees  ;  others 
are  lost  among  the  grass  with  which  they  grow,  as 
herbacea.  They  are  the  last  kind  of  ligneous  plants  th* 
disappear  before  the  rigours  of  an  arctic  climate,  the  oely 
tree  found  on  Melville  Island,  nine  Inches  high,  having 
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SALLY  PORTS. 


SALT. 


been  a  willow 


iw  (Salu  arctica). 
reglont,  the  Solix  bobulouica,  or  weeping  willow,  being 
the  bctt  known  instance.   Their  timber,  when  they  form 
any,  it  light,  tough,  toft,  and  unfit  for  purposes  of  con- 
itruction ;  it  is  chiefly  used  for  turnery,  and  for  coarse 
in-door  purposes.  Many  species  have  long  flexible  shoots, 
and  are  called  osiers,  under  which  name  they  are  exten- 
sively employed  by  the  workers  in  wicker;  others  are 
not  flexible,  but  form  small  trees  or  rough  bushes,  named 
tallows.  The  latter,  called  Sautes  mar^rnuj  by  the  French, 
rield  the  best  kind  of  charcoal  for  military  purposes  ; 
tbey  are  all,  however,  burnt  for  the  preparation  of  this 
substance.     The  bark  of  S.  helix,  Jragilts,  pentandria, 
and  others,  has  been  found  useful  in  intermittent  fevers  ; 
and  a«  thetc  maladies  are  most  common  in  the  low 
marshy  place*  where  salices  abound,  it  has  been  supposed 
that  they  are  the  means  which  the  Creator  has  given  us 
for  protecting  ourselves  against  such  disorders.  The 
species  intermix  very  freely,  forming  mules  atid  hybrids, 
which  hare  led  botanists  to  create  a  prodigious  number 
of  false  species. 

SALLY  PORTS,  in  Fortification,  are  underground 
passages  leading  from  the  inner  works  to  the  outward 
one  ,  for  the  troops  to  sally  out.   They  are  othewise 


Few 


Into 


SA'LMON.  (Lat.  salmo.)  The  excellent  and  highly 
valuable  fish  so  called  In  England  is  the  Saitno  solar  of 
Linnzeus,  not  of  Hondeletius.  Both  species  exist  in  our 
rivers,  the  latter  having  been  recognizably  and  accurately 
defined  under  the  name  of  Salmo  mux,  or  bull  trout, 
w  hich  it  Is  to  be  hoped  will  be  retained  for  this  species, 
notwithstanding  that  the  name  of  Salmo  talar  may  have 
been  applied  to  it  by  the  older  Ichthyologist. 

The  normal  locality  of  the  salmon  is  at  the  mouth  or 
estuary  of  the  larger  river*,  which,  in  the  season  of  sexual 
excitement,  they  ascend,  sooner  or  later,  in  the  summer 
months,  according  as  circumstances  may  influence  their 
coining  into  breeding  condition.  At  first  they  ascend 
only  so  far  as  the  tide  wave  reaches,  and  retire  with  the 
ebb  ;  but  as  the  quantity  of  roe  and  milt  Increases,  the 
instinct  which  teaches  the  fit  locality  for  oviposition  be- 
comes more  imperative,  and  few  are  the  natural  obstacles 
which  the  salmon  does  not  overcome  in  its  endeavour  to 
reach  it. 

The  great  value  of  the  fish  renders  an  accurate  know, 
ledge  of  it,  under  the  disguise  of  its  immature  form  and 
markings,  of  the  highest  importance  ;  but  the  difficulties 
w  hich  attend  the  observation  of  the  migratory  Inhabitants 
of  the  water  have  only  very  lately  been  overcome  in  the 


with  regular  cycloid  scales.  They  pass, 
ceptlble  gradations.  Into  the  Clupeoid  t 
with  which  they  have  been  united  by  M 


of  Drumlanrig.  of  which  the  following  c 
is  taken  from  the  Transactions  of  the 


Edinburgh. 

In  the  river  Nith,  Dumfries,  the  salmon  oviposits  in 
the  month  of  January.  On  the  10th  of  January,  Mr.  Shaw 
observed  a  female  salmon  of  about  16  lbs.  weight,  and  two 
males  of  at  least  25  lbs.,  engaged  in  depositing  their  spawn. 
The  spot  which  they  had  selected  for  that  purpose  was  a 
little  apart  from  some  other  salmon  which  were  engaged  j 
in  the  same  process,  and  rather  nearer  the  side  of  the  I 
stream,  although  still  in  pretty  deep  water.  The  two  I 
males  kept  up  an  Incessant  conflict  curing  the  whole  of 
the  day  for  possession  of  the  female,  and  in  their  struggle  ' 
frequently  drove  each  other  almost  ashore,  and  were  re- 
peatedly on  the  surface,  displaying  their  dorsal  fins  and 
1  i-l'ing  the  water  with  their  tails.  —The  female  throws 
herself  at  intervals  of  a  few  minutes  upon  her  side ;  and 
while  In  that  position,  by  the  rapid  action  of  her  tail  the 
digs  a  receptacle  in  the  gravel  for  her  ova,  a  portion  of 
which  she  deposits,  and  again  turning  upon  her  side  she 
rovers  it  up  by  the  renewed  action  of  the  tall ;  thus  al- 
ternately digging,  depositing,  and  covering  the  ova,  until 
the  process  is  completed  by  the  laying  of  the  whole  mass, 
;n»  operation  which  generally  occupies  three  or  four 
days.  The  embryo  fish,  conspicuous  by  the  two  dark 
ck»  and  the  vascular  vitelline  sac,  presented 
ince  of  animation  in  the  ovum  on  February 
i».  forty-eight  days  after  having  lx-cn  deposited  ; 
md  on  8th  April,  or  90  days  after  impregnation  of  the 
>va.  the  young  were  excluded.  The  head  is  large  in 
proportion  to  the  body,  which  measures  gtha  of  an  inch 

n  length  ;  the  vitelliclc  is  Jths  of  an  Inch  in  length,  and 
esembles  a  light  red  currant ;  the  tall  is  margined  like 
hat  of  the  tadpole,  with  a  continuous  fin  running  from 
he  dorsal  above  to  the  anal  beneath.  The  vitelline  sac 
md  its  contents  are  absorbed  by  the  30th  May,  or  in  about 
ift/  days,  until  which  time  the  young  fish  does  not  leave 
he  gravel.  The  terminal  fringe-like  fin  now  begins  to 
livide  itself  into  the  dorsal,  adipose,  caudal,  and  anal  fins ; 
,nd  the  transverse  bars  on  the  sides  of  the  body  make 
hf-ir  appearance.  At  this  period  the  young  talmon  mea- 
ii res  an  inch  In  length,  and  is  very  active,  and  continues 
a  the  shallows  of  its  native  stream  till  the  following 
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•pring.  when  it  has  attained  the  length  of  from  three  to 
four  Inches,  and  is  called  the  "  May  parr : "  tbey  now  de- 
scend into  deeper  parts  of  the  river,  but  remain  there 
over  the  second  winter.  In  April,  the  caudal,  pectoral, 
and  dorsal  fins  assume  a  dusky  margin  ;  the  lateral  liars 
begin  to  be  concealed  by  a  silvery  pigment ;  and  the  mi- 
gratory dress,  characteristic  of  the  salmon  fry  or  (molt. 
Is  assumed.  The  full  now  begin  to  congregate  in  shoals! 
and  to  migrate  seaward. 

The  full-grown  salmon  averages  a  weight  of  between 
25  lbs.  and  35  lbs. ;  but  instances  arc  recorded  of  their  at- 
taining to  65  lbs.,  60  lbs.,  70  lbs.,  74  lbs.,  and  83  lbs.  The 
last-cited  weight  was  that  of  a  female  salmon,  which  came 
into  the  possession  of  Mr.  Groves,  the  fishmonger,  in 
Bond  Street,  about  the  season  of  1821  :  it  was  a  short 
fish  for  the  weight,  but  of  very  unusual  thickness  and 
depth.  When  cut  up,  the  flesh  was  fine  in  colour,  and 
proved  of  excellent  quality.   See  Fisheries. 

S  A'LMONOIDS,  Salmonid*.  A  family  of  soft-finned 
Abdominal  fishes,  of  which  the  salmon  is  the  type,  having 
their  upper  jaw  formed  in  the  middle  by  the  intermaxil- 
lary, and  at  the  sides  by  the  maxillary  bones,  both  of 
which  support  teeth  ;  they  are  also  characterized  by  a 
posterior  small  adipose  dorsal  fin,  and  the  body  is  covered 

i,  by  almost  Imper- 
or  herring  family, 
I.  Agassiz,  to  form 

a  common  group  termed  HaUcoidt.  1'hose  species  of 
Salmonoids  which,  like  the  Clupeoids,  inhabit  the  sea,  not 
only  approach  the  land,  but  ascend  the  rivers  to  near 
their  source,  in  order  to  deposit  their  ova 

SALO'N,  or  SALOON.  (It.  salone.)  In  Architec- 
ture, a  large  state  apartment ;  or,  as  its  name  imports,  a 
great  hall,  or  one  for  the  reception  of  works  of  art.  and 
usually  running  up  through  two  stories  of  a  house.  Salon 
is  also  applied  to  the  reunions  of  the  French  capital, 
which  have  always  exercised  considerable  influence  upon 
the  country  in  all  that  relates  to  fashion,  literature,  and 
even  politics.  M.  Guitot's  admirable  little  work  upon 
the  Salons  of  Paris  Is  well  known.  It  was  recently  well 
reviewed  in  the  Journal  des  Dfbais. 

SA'LOP.   The  prepared  root  of  the  Orchis  mascmla. 
It  consists  principally  of  a  modification  of  gum,  much  re- 
sembling tragacanth,  with  a  small  quantity  of  starch ; 
it  is  sometimes  used  as  an  article  of  food. 
SALP,  Salpa.   (Lat.  sal  pa,  a  ttock-JUh.)    A  name  ap- 

Slied  to  a  genus  of  toft-shelled  or  tunicated  AcepI 
lollusks.  which  float  in  the  sea,  protected  by  a 
parent  gelatinous  coat,  perforated  for  the  passage  of 
at  both  extremities. 

SA'LPINX.  (Gr.  rnkw.yl  a  trumpet.)  The  Eusta- 
chian tube,  or  channel  of  communication  between  the 
mouth  and  ear. 

SAL  SEIGNETTE.  Tartrate  of  potassa  and  soda. 
See  Kochkllk  Salt. 

SALT.  (Lat.  sal,  Germ,  sals.)  This  term,  though 
In  ordinary  language  limited  to  common  salt,  or  sea  salt, 
it  applied  in  chemistry  to  all  combinations  of  acids  with 
alkaline  or  salifiable  bates.  The  term  has  also  been  ex- 
tended to  certain  binary  combinations  of  cbloriuc.  Iodine, 
bromine,  and  fluori  nc  with  the  metals  ;  and  these  have 
been  called  haloid  salts  (from  iXf,  sea  salt,  and  tAst, 
form).  Inasmuch  as  modern  chemistry  has  taught  ut  that 
sea  salt  belongs  to  this  class.  Certain  definite  combina- 
tions of  the  sulphurcts  with  each  other  have  of  late  been 
called  sulphur  talts ,  but  the  former  appellation  of  double 
sulphurcts  is,  perhaps,  more  properly  applicable  to  such 
compounds. 

Sea  salt  is  a  compound  of  1  equivalent  of  sodium  =  24, 
and  I  of  chlorine  =  36;  its  equivalent,  therefore,  is  (24 
+  36)  to  60:  and  it  is  a  chloride  of  sodium.  The  cir- 
cumstances which  gave  rise  to  the  notion  of  its  contain- 
ing muriatic  acid  and  soda,  and  being  therefore  a  muriate 
of  soda,  will  be  apparent  by  reference  to  the  article  Mu- 
riatic Acid.   For  rock-salt,  see  Geology. 

The  nomenclature  of  salts  has  reference  to  the  acids 
which  they  contain  ;  sulphates,  nitrates,  carbonates,  Ac, 
implying  salts  of  the  sulphuric,  nitric,  and  carbonic 
acids.  The  termination  ate  implies  the  maximum  of 
In  the  acids,  and  tie  the  minimum:  thus  the 
rous  and  nitrous  acids  arc  called  sulphites 
When  salts  contain  1  equivalent  of  acid 
and  I  of  base,  they  are  called  neutral  salu  .  where  1  equi- 
valent of  acid  is  combined  with  2  of  base,  they  are  termed 
basic  salts,  subsoils,  or  disalts,  and  where  there  are  2  equi- 
valents of  acid  and  1  of  base,  the  salt  Is  a  supersalt,  or 
bisalt.  Thus,  the  terms  subacetale  and  diacetate  of  lead 
are  synonymous  ;  so  are  super  carbonate  and  bicarbonate 
of  potash.  Many  salts  are  hydrous;  that  Is,  they  contain 
a  definite  proportion  of  water  of  crystallization  ;  others 
are  destitute  of  water,  and  are  dry  or  anhydrous  salts. 
Some  salts  attract  moisture  when  exposed  to  air,  and  are 
said  to  deliquesce ;  others  suffer  their  water  to  escar 


to  escape 
are  called 


and  become  opaque,  or  pulv 
efflorescent  sails. 

Salt  is,  next  to  bread,  the  most  important  necessary  of 
life.    It  is  one  of  the  most  important  British  minerals, 
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SALTATORY. 

Mid  Is  procured  in  immense  quantities,  both  from  fossil 
beds  and  brine  springs,  In  Cheshire  and  Worcestershire. 
Previously  to  the  discovery  of  the  fossil  beds  during  the 
16th  century,  and  subsequently,  a  good  deal  of  salt  con- 
tinued to  be  made  by  the  evaporation  or  sea  water  In 
salt  pans,  at  Lymlngton  and  many  other  places  ;  but  the 
works  at  these  places  are  now  all  but  abandoned  ;  while 
not  only  has  the  quality  of  the  article  in  question  become 
greatly  improved,  but.  instead  of  being  imported  as  for- 
merly, it  is  now  largely  exported.  The  consumption  of 
(>rcat  Britain  only,  exclusive  of  Ireland,  amounts  to 
about  180,000  tons ;  and  the  foreign  exports  to  about 
300,000  tons  per  year,  of  which  the  United  States,  Canada, 
the  Low  Countries,  Russia,  Prussia,  and  Denmark  are 
the  chief  consumers.  Previously  to  1823,  an  oppressive 
tax  of  I  As.  per  bushel,  or  about  thirty  times  the  original 
cost  price  of  the  article,  was  imposed  on  salt;  but  in  that 
year  it  was  reduced  to  2s.,  and  two  years  subsequently 
was  totally  repealed.  During  the  existence  of  the  duty, 
the  retail  price  of  salt  was  4J«f.,  it  is  now  only  |  I .  per  lb. 
In  ancient  Rome,  salt  was  subjected  to  a  duty,  vectigal 


urn  (see  Rurman,  Dissertatio  deVeetigalibus  Pop. 
c  6.) ;  and  It  has  been  heavily  taxed  In  most  mo- 
dern states.  The  gabetle,  or  code  of  salt  laws  formerly 
established  in  France,  was  most  oppressive.  From  4000 
to  5000  persons  are  calculated  to  have  been  sent  annually 
to  prison  and  the  galleys  for  offences  connected  with 
these  laws,  the  severity  of  which  had  no  inconsiderable 
share  in  bringing  about  the  Revolution. 

SA'LTATORY.  (Lat.  salto.  /  leap.)  In  Zoology, 
the  extremities  of  an  animal  which  by  their  form  and 
proportions  are  adapted  for  leaping  are  called  pedes  sal- 
talorii :  as  the  hind  legs  of  the  kangaroo,  cricket,  tec. 

SA'LT  (GRADES,  Salt  igrada.  (Lat.  salt  us,  a  leap, 
and  gradior,  /  walk.)  The  name  of  a  tribe  of  spiders 
which  scire  their  prey  by  leaping  upon  it  from  a  distance. 

SA'LTIRE.  In  Heraldry,  an  ordinary  in  the  form  of 
a  cross  of  Saint  Andrew  :  formed  by  two  bends,  dexter 
and  *inls ter,  crossing  each  other.  Charges  having  length 
(swords,  batons,  &c.)  placed  in  the  direction  of  the 
sal  tire,  are  said  to  be  borne  saltire-Ufise. 

SALT  MARSH.  Land  under  pasture  grasses  or 
herbage  plants,  subject  to  be  overflown  by  the  sea,  or 
by  the  waters  of  estuaries  or  the  outlets  of  rivers,  which 
in  consequence  of  proximity  to  the  sea  are  more  or  less 
impregnated  with  sea  salt. 
SALT  MINE.   See  Geology. 

SALT  OF  LESIONS.    Dinoxalate  of  potassa  is  usu- 
ally sold  under  this  name,  and  is  used  for  the  removal 
of  iron-moulds  and  other  stains  from  linen  ;  it  is  gene- 
rally effectual,  and  does  not  corrode. 
SALT  OF  SORREL.   Oxalate  of  potash . 
SALTPETRE.  (Lat.  sal.  sail,  and  Gr.  a  stone. 

It*  being  found  in  certain  stony  soils:)  Nitrate 


from  Its  being  found  In  certain  stony  soils.)  Nitrate 
of  potash.  An  anhydrous  salt  composed  of  1  equivalent 
of  nitric  acid  —  54.  and  1  of  potassa  =  48.   See  Nitrk. 

SALT,  SPIRIT  OF.   See  MuauTic  Acio. 

SALT  SPRINGS.   See  Grolooy. 

S  A  LUTES.  In  Military  and  Naval  Discipline,  an  ex- 
hibition of  respect  performed  in  different  ways,  according 
to  circumstances.  In  the  army,  the  officers  salute  their 
superiors  by  dropping  the  point  of  their  sword.  In  the 
navy,  the  usual  mode  of  salutation  is  by  firing  a  certain 
number  of  guns,  which  Is  regulated  according  to  the  rank 
or  station  of  the  individual.  (See  Miles' s  Epitome  of  the 
Natal  Service  of  Eneland,  1841.} 

SA'LVAGE,  in  Mercantile  Law,  is  defined  to  be  a 
compensation  to  be  made  by  the  shipowners  or  merchant 
to  other  persons  by  whose  assistance  the  ship  or  lading 
may  be  saved  from  impending  peril,  or  recovered  after 
actual  loss.  Salvage  may  become  due  —  1 .  On  rescue  from 
perils  of  the  sea.  In  this  case,  the  salvor,  or  rescuer,  has 
a  Hen  on  the  goods  preserved  until  a  recompence  Is  made 
him.  The  amount  of  this  recompence  may  be  fixed  by  a 
jury  ;  but  if  the  salvage  happen  at  sea,  or  between  high 
and  low  water  mark,  th«  court  of  admiralty  has  also  ju- 
risdiction to  fix  the  amount  on  suit  brought ;  and  by  12 
Anne,  st.2.c.  18.,  and  other  statutes,  summary  powers 
for  the  same  purpose  are  given  to  Inferior  officers  In  cer- 
tain cases.  2.  On  rescue  from  the  hands  of  enemies  In 
this  case,  the  old  law  was,  that  if  a  ship  was  retaken 
from  enemies  before  it  was  taken  home  or  condemned  by 
the  captor,  the  original  owner  could  recover  her  on  pay- 
ment of  salvage  to  the  recaptor ;  but  if  retaken  at  a  later 
period,  she  became  lawful  prize  to  the  recaptors.  But 
by  13  G.  2.  c.4.  s.  IS.,  and  other  statutes,  the  right  of  the 
original  owner  has  been  extended  to  all  cases  of  recap- 
ture. Salvage,  on  recapture  by  a  king's  ship,  was  fixed, 
In  1"'.»3.  at  one  eighth,  and  by  a  private  vessel  at  one  sixth. 

SALVATE'LLA.  ( Lat.  salus,  health.)  A  vein  of  the 
arm  terminating  in  the  fingers.  It  was  formerly  regarded 
as  having  peculiar  influence  on  the  health  when  opened. 

SAL  VOLATILE.  Carbonate  of  ammonia.  The 
term  is  often  applied  to  a  spirituous  solution  of  carbonate 
of  ammonia  flavoured  with  aromatics. 

S  AM  AN  A' AN  S,    SAHMA'NES,  GERMA'NES. 
Names  given  by  different  classical  writers  to  a  sect  of 
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philosophers  of  India.  Clement  of  Alexandria  demrs 
the  name  from  Gr.  num,  venerable.  But  tt  is  more  pro- 
bably oriental;  the  word  schamman.  in  India,  siyi.-rfi 
Ing  a  philosopher.  The  Samanacans  are  jiartictiUrl  > 
distinguished  by  those  who  mention  them  from  the  Brah- 
mins. Saint  Jerome  and  Clement  of  Alexandria  rtfc?-- 
sent  them  as  priests  of  Buddha ;  and  the  same  sua* 
appears  in  the  Cha-Men  of  the  Chinese,  and  Satntmm- 
Codom  of  Slam.  ( See  Bcoohists.)  There  is  a  naeaKur 
on  the  subject  by  M.  de  Guignes.  (Mem.  de  fJe.  i. 
laser,  vol.  xxvi.  See  also  Hist,  de  t'Acad.  des  Inser. 
vol.  xxxl. ;  and  Mem.  vol.  xl.) 

SAMA'RA.  An  indehiscent  superior  fruit,  being  a  s>v- 
seeded,  indehlscent,  dry  nut,  elongated  into  wiog-isV 
expansions;  as  in  the  fruit  or  "key"  of 
&c.  From  this  root  is  formed  the 
pressing  a  resemblance  to  a  samara. 

SAMA'RITANS.  The  inhabitants  of  the 
district  of  Samaria  to  the  north  of  Judea.  The  city  was 
the  capital  of  the  kings  of  Israel ;  and  after  the  i 
of  that  portion  of  the  Jewish  nation,  a  i 
who  are  supposed  to  be  Scythians,  was  settled  in  the 
country  by  the  Ungs  of  Assyria.  It  is  stated  that  thrr 
were  Instructed  in  the  Jewish  religion  by  a  priest  mho 
was  sent  to  them  for  that  purpose  by  Ksarhaddon,  in  ori#? 
to  avert  the  anger,  as  was  supposed,  of  the  god  of  il* 
country.  The  Samaritans  professed  belief  In  the  Penta- 
teuch only,  but  no  idolatrous  practices  are  imputed  t» 
them;  and  it  was  probably  their  spurious  origin  what 
excited  against  them  the  jealousy  and  affected 
of  the  Jews,  to  which  many  j 
ment  so  pointedly  refer. 

SA'MIAN  EARTH  and  STONE.    A  i 
from  the  island  of  Samos. 

SA'MSON'S  POST.  A  strong  pillar  resting  on  tl* 
kelson,  and  supporting  a  beam  of  the  deck  over  the  bold, 
and  thus  acting  to  keep  the  cargo  in  its  place.  Abo  * 
temporary  or  moveable  pillar  carrying  a  leading  block  k  r 
various  purposes. 

SA'MUEL,  BOOKS  OF.  Two  canonical  books  cf 
the  Old  Testament.  The  first  twenty -four  chapter*  •/. 
the  fit  st  book  contain  all  that  relates  to  the  prophet 
Samuel  himself,  beginning  with  the  government  of  Eli. 
The  second  book,  together  with  the  remainder  of  the 
first,  carries  on  the  history  of  the  Jews  to  the  death  of 
David.  It  is  traditionally  said  that  the 
composed  the  fi 
the  remainder. 

SANCTIFICATION.  In  Theology. denotes  the  i 
of  those  Christians  who.  having  lost  the  incltnaik*  in 
vice,  have  become  pure  and  holy,  and  wholly  . 
works  of  goodness.  This  state  is  produced  by  the 
operation  ol 


Holy  Ghost, 


upon 


u  ,  which 

SA'NCTU  ARY.  (Lat.  sanctus.  Ao*>.)  The  inner- 
most chamber  of  the  tabernacle,  and  in  after  times  of  tic 
temple,  among  the  Jews.  In  which  was  kept  the  ark  cf 
the  covenant,  and  which  was  regarded  as  the  especial 
residence  of  the  Most  High.  It  Is  also  called  the  Hobr 
of  Holies,  and  was  never  entered  except  once  a  year,  sad 
then  only  by  the  high  priest  on  the  day  of  the  great  exp 
ation  of  the  sins  of  the  people.  For 
cation  of  this  act,  see  Hebr.  ix.  24. 

By  the  Roman  Catholics,  the  part  of  the  church  im- 
mediately round  the  altar  U  called  the  sanctuary,  which 
is  supposed  in  many  rcsi>cct*  to  bear  an  analogy  to  tn*t  \A 
the  Jews. 

From  the  time  of  Constantine  downwards,  certain 
churches  hare  been  set  apart  in  many  countries  to  lx  an 
asylum  for  fugitives  from  the  hands  of  justice.  This 
seems  to  have  been  originally  intended  only  to  present 
sudden  violence,  and  to  give  time  for  the  regular  adminis- 
tration of  the  law,  and  perhaps,  in  the  case  of  certain  de- 
linquencies, for  the  intercession  of  the  church.  Bui  in 
England,  particularly  down  to  the  Reformation,  am  per- 
son who  had  taken  refuge  in  a  sanctuary  was  secure! 
agal 
gave 


nst  punishment,  if  within  the 
)  signs  of  repentance  and  subjei 


SAND.  (Germ.)  Finely  divided  silictous 
are  often  blended  with  it,  and 


SA'NDALS.  A  species  of  slippers  worn  by  the  ancient 
Jews,  Greeks,  and  Roman*.  They  consisted  of  a  sol* 
with  a  hollow  part  at  one  extreme,  to  embrace  the  ancle 
and  leave  the  upper  part  of  the  foot  bare.  Original  It 
sandals  were  made  of  leather ;  but  they  afterwards  becmisi 
artlcles  of  great  luxury,  being  made  of  gold,  silver,  or 
other  precious  stuff,  and  most  N  auiifullv  ornamentctt 

SA'NDARACH.  The  resin  of  CaUitru qundrsr^lna  is 
so  called.  The  powder  of  this  resin  is  sometimes  uscl 
under  the  name  of  pounce,  to  prevent  ink  from  sinking 
into  paper. 

SANDEMA'NIANS.    In  Ecclesiastical  History,  the 
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In  1757  In  a  series  of  letters.  They  arc  of  a  highly  Antl- 
nomian  character ;  and  their  distinguishing  opinion  is 
well  expressed  in  Sandeman's  epitaph,  where  "  the  an- 
cient faith,"  for  which  he  "  long  and  boldly  contended," 
i  s  said  to  be  "  that  the  bare  work  of  Jesus  Christ,  with- 
out a  deed  or  thought  on  the  part  of  man,  is  sufficient 
to  present  the  chief  of  sinners ;"  faith,  according  to  them, 
being  only  a  simple  assent  to  the  divine  testimony  con- 
the  Redeemer.  The  real  founder  of  the  San- 
John  Glass,  the  father-in-law  of  Sande- 
of  the  former  have  retained  the 
►ut  are  confined  entinOjr  to^Scotlanji, 

mc  lonowcrs  01  sanueman  nave  exienaen  io 
Kngland  and  America  as  well  as  Scotland.  Thin  sect  has 
never  been  numerous,  and  it  is  now,  wo  believe,  nearly 
extinct. 

SA'NDERLINO.  The  name  of  a  small  wading  bird, 
a  specie*  of  Tringa  (Tr.  armaria.  111.),  which  frequents 
many  of  our  shores,  but  is  not  a  plentiful  bird. 

SANOIVER.  The  Impurities  which  collect  upon 
glass  during  its  fusion  in  the  furnace  are  so  called. 

SA'NDPIPEH.    A  nam 
of  the  genus  Trhsga,  but 
Tringa  hi/ixflecuus  of  " 
subgenus  Fotamts. 

SA'NDSTONE.  Stone 
•'rain*  of  sand,  which  may  be 
Geolooy. 

SA'NGIAC.  A  Turkish  officer,  governor  of  a  sangi- 
acate,  or  district  forming  part  of  a  pachalic.  There  were 
two  hundred  and  ninety  such  districts  In  the  Turkish 
empire  before  the  recent  losses  of  territory  on  the  side  of 
Greece  and  the  Caucasus. 

8  A  N  G  U I  SO'  R II E  J£.  ( Sangul  sorba.one  of  the  genera. ) 
A  natural  order  of  herbaceous  or  undershrubby  Exogens, 
usually  combined  with  Ilosacsce,  as  a  sub-order ;  but  ap- 
parently distinct,  on  account  of  the  constantly  apetalous 

d  sol  turgor 

t,ll 


applied  to  different  species 
properly  restricted  to  the 
which  is  the  typo  of  the 

composed  of  agglutinated 
calcareous  or  siliceous.  See 


tNGUISU'GES,  Sanguisuea.  (Lat.  sanguis, blood, 
sugo,  /  suck.)  The  name  of  a  family  of  Hemipterous 
rts.  including  those  which  suck  the  blond  of  animals : 


JANG 
and 

insects,  including 

also  applied  to  a  family  of  Abranchiate  Annelidans,  of 
which  the  leech  (Sanguisuga  medicinalis.  Sav.)  is  the  type. 

SA'NHEDRIM.  (Heb.)  The  highest  judicial  tri- 
bunal  among  the  Jews,  consisting  of  seventy-one  mem* 
bers,  including  the  high  priest.  Its  origin  is  referred  by 
some  writers  to  the  institution  by  Moses  of  a  council  of 
seventy  persons  on  the  occasion  of  a  rebellion  of  the 
Israelites  in  the  wilderness.  (See  Milman's  Hist,  of 
Christianity,  i.  339.  Ac.) 

SA'NIES.  (Lat.)  A  thin,  unhealthy,  purulent  dis- 
charge from  wounds  or  sores. 

SA'NSCRIT.  The  learned  language  of  Hindostan.  The 
literal  meaning  of  the  word  Sanscrita  is  polished,  and 
It  is  used  by  grammarians  In  the  sense  of  "  regularly  in- 
flected or  formed."  (Colehrooke's  Remains,  vol.il.  p.  2.) 
And  it  is  a  question  whether.  In  its  present  form,  it  was 
ever  a  spoken  language,  although  the  theory  of  Schlegel 
is,  that  it  was  imported  by  the  conquering  or  Brahminical 
caste.    It  constitutes  the  most  ancient  literature  of  the 
Hindoos,  and  is  radically  connected  with  the  various 
I  of  Hindostan,  so  that  they  may  be  regarded  as 
~:  less  deflected  from  it.    Colebrooke,  however,  is 
linion  that  "  there  seems  no  good  reason  for  doubting 
it  was  once  universally  spoken  in  India and  he  says, 
"  those  who  are  learned  in  Sanscrit,  at  the  present 
day.  deliver  themselves  with  such  fluency  as  is  sufficient 
to  prove  that  it  may  have  been  spoken  in  former  times 
with  as  much  facility  as  the  contemporary  dialects  of  the 
Greek  language,  or  the  more  modern  dialects  of  the 
Arabic  tongue."   Nine  tenths  of  the  "  Hindustani,"  it 
h  said,  may  be  traced  to  the  Sanscrit;  the  remaining 
tenth  is  thought  to  be,  perhaps,  founded  on  the  old 
*'  Hindi "  language,  which  Sir  \V.  Jones  thought  anterior 
to  it,  conceiving  the  Sanscrit  to  have  been  Introduced  by 
conquerors  in  some  very  distant  age.     In  the  Hindoo 
drama,  the  gods  and  saints  are  made  to  speak  in  San- 
scrit ;  while  women,  benevolent  genii,  &c.  speak  another 
dialect,  and  the  lower  personages  a  third.    (See  also 
Professor  Wilson's  Hindoo  Theatre,  Introduction.)  The 
attention  of  European  inquirers  was  directed  to  the 
Sanscrit  and  its  cognate  language  by  Sir  William  Jones. 
Since  his  time  the  study  has  made  great  progress  in 
England,  where  it  has  been  especially  furthered  by  the 
labours  of  Houghton,  Wilkins,  and  Wilson  ;  and  more 
in  Germany,  where  Frederic  Schlegel  (Sprachc,  Ac. 
Her  Indier,  lttGA)  was  the  first  to  excite  the  spirit  of 
investigation.   He  was  followed  by  his  brother,  A.  W. 
Schlegel  (who  edited  the  Bhagavat  Gila,  translated  into 
English  by  Mr.  Wilkins),  and  many  others.  Among 
recent  German  philologUts,  Bopp  deserves  the  highest 
name  for  his  researches  in  this  direction.  (See  Uuart. 
Hev.  vol.  xlv.  Ac,  where  it  is  said  that  In  the  course  of 
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thirty  years  nearly  700  works  on.  and  translations  from 
the  Sanscrit,  have  appeared. )  The  intricate  connection 
of  Sanscrit  with  the  principal  varieties  of  the 
speech,  and  especially  the  Zend,  Greek,  and  L 
has  greatly  added  to  the  interest  respecting  It. 

SANS-CULOTTES.  orBREECHESLESS.  Ai 
first  given  in  ridicule  to  the  Jacobins  . 
gant  {Mitriots  in  the  French  Revolution,  i 
sumed  by  them  as  a  title  of  honour ;  like  ( 
of  'Jgueux"  (beggars).  In  which  the  revoltcrs  of  the 
sd  themselves.  We  have  never  been 
the  real  history  of  this  famous  ap- 
:,  but  we  believe  that  Camille  Desmoulins  was 
one  of  the  first  who  rendered  it  popular  :  his  blasphemous 
application  of  it  at  his  trial  is  well  known.  It  acquired 
great  celebrity  after  the  "journee"  of  the  20th  June, 
1792.  when  one  of  the  principal  standards  borne  by  the 
insurgents  was  a  pair  of  black  breeches,  with  the  inscrip- 
tion, "  T  rem  hlez,  tyrans  !  voici  les  Sans- Culottes."  Sub- 
sequently the  French  nation  adopted  it  with  the  utmost 
gravity  in  the  original  Hepublican  calendar.  The  five 
supernumerary  days  (the  twelve  months  containing  thirty 
a  piece),  were  named  Sansculottides  ;  and  were  festivals 
dedicated  to  "  Genius,"  "  Labour,"  "  Actions,"  "  Re- 
wards," "  Opinion."  In  Leap-years  there  was  to  be  a 
sixth  Sansculottidc,  the  festival  of  the  Revolution.  Future 
generations  will  find  some  difficulty  in  believing  the  nar- 
rative of  the  ludicrous  farces  with  w  hich  national  caprice 
interspersed  the  great  tragedy  of  the  French  Revolution. 

SA'NTALIN.  The  colouring  matter  of  red  sandal  or 
saunders  wood,  from  which  it  is  separated  by  digesting 
the  rasped  wood  in  alcohol,  and  then  adding  water  to 
the  tincture ;  it  falls  in  the  form  of  a  bright  red  preci- 
pitate, soluble  In  alcohol  and  in  alkaline  solutions. 

SA'NTONIN.  A  proximate  vegetable  principle,  ob- 
tained from  the  seed  of  the  Artemisia  santouiea.  It  is 
white,  crystalliiable,  bitterish,  and  very  little  soluble  in 
water,  but  more  so  in  alcohol. 

SAP.  The  fluid  which  is  absorbed  by  the  rooU  from 
the  earth,  then  sent  upwards  into  the  stem,  and  after- 
wards conveyed  from  the  leaves,  where  it  is  assimilated 
and  altered,  to  the  bark.  In  Its  crude  state  it  consist*  of 
little  except  water  holding  earthy  and  gaseous  matter  In 
solution,  especially  carbonic  acid  ;  but  as  it  rises  through 
the  tissue  of  the  stem  It  dissolves  the  secretions  it  meets 
with  in  its  course,  and  thus  acquires  new  properties,  so 
that  by  the  time  it  reaches  tho  leaves  it  is  entirely 
different  from  its  state  when  it  first  enters  the  root. 
The  course  taken  by  the  sap  in  its  passage  through  the 
stem  is  by  the  whole  of  the  tissue  included  within  the 
lurk,  provided  it  is  all  permeable ;  but  as,  in  many 
plants,  the  central  part  of  the  stem  becomes  choked  up 
with  solid  matter  deposited  in  the  tissue,  it  usually 
happen*,  especially  in  trees,  that  the  course  of  the  sap  is 
confined  to  the  outer  part  of  the  wood,  hence  called  sap- 
wood.  It  is  not  certainly  known  through  what  kind  of 
tissue  the  upward  motion  of  the  sap  takes  place,  but  it  is 
probable  that  it  is  carried  onwards  through  all  the  tubes 
and  vessels  of  the  wood  and  their  Intercellular  passages. 
The  dotted  vessels  of  the  wood  seem  more  especially 
destined  to  fulfil  this  office  when  the  sap  is  in  rapid 
motion  ;  but  as  they  afterwards  become  empty,  while  the 
ascent  of  the  sap  continues,  there  can  be  no  doubt  that 
the  woody  tubes  or  pleurenchyma  offer  the  most  constant 
means  by  which  the  sap  is  conveyed.  In  Fortification,  tap 
is  a  trench  or  approach  made  under  cover  of  gabions,  Ac. 

SAPAN  WOOD.  A  dye-wood  produced  by  certain 
species  of  Ccesntpina .  It  has  long  been  used  in  India, 
and  resembles  Brazil-wood  in  its  colour  and  properties. 

SAP  GREEN.  The  inspissated  juice  of  the  berries 
of  the  buckthorn  (Bhamnus  catharticus).  It  is  used  by 
water-colour  painters  as  a  green  pigment. 

SAPHE'NA.  (Or.  rc^t.  visible.)  The  large  vein  of 
the  leg  which  ascends  over  the  external  ancle. 

SAFIN DA'CEjE.  (Sapindu*.  one  of  the  genera.)  A 
natural  order  of  exotic  trees  and  shrubs,  the  larger  part 
of  which  occur  in  South  America.  They  usually  have 
compound  leaves  and  inconspicuous  flowers,  resembling 
those  of  European  maples  ;  and  many  of  them  are  climb- 
ing plants.  The  order  is  poisonous  in  various  degrees  ; 
nevertheless,  the  arillus  of  Biighia  sapida  is  an  esteemed 
fruit  In  Africa  and  the  West  Indies,  where  it  is  called  the 
akee.  The  most  singular  property  observed  in  the  order 
is  that  of  having  an  astringent  quality,  and  forming  a 
lather  when  agitated  in  water,  whence  the  name  of  the 
typical  genus,  —  from  sapo,  soap. 

SA'PONIN.  A  peculiar  substance  contained  in  the 
root  of  the  Saponaria  officinalis.  It  is  the  cause  of  the 
lather  which  that  root  forms  with  water. 

SAPOTA'CE/E  (Sapota,  the  name  of  one  of  the 
species),  are  a  small  natural  order  of  Exogenous  trees,  In- 
habiting the  West  Indies  and  other  tropical  countries. 
They  in  some  cases  produce  eatable  fruits,  known  by  tho 
colonial  names  of  sa  pod  ilia,  marmalade  apple,  star  apple, 
Surinam  medlar,  Ac.  Their  juice  is  white,  like  milk  ;  and, 
unlike  the  secretions  of  most  lactescent  families  or  plants, 
for  alimentary  purposes.  The  fruit  of  some 
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J folds  a  greasy  substance  ;  whence  one  of  them,  Bassia, 
as  gained  the  name  of  shea,  or  butter  tree,  in  Africa. 
SAPPARK.  In  Mineralogy,  a  term  applied  to  the  cy rwirtc. 
SAPPERS  AND  MINERS.  ROYAL.  The  name 
given  to  the  non-commissioned  officers  and  privates  of 
the  corps  of  Royal  Engineers.  Their  duties  consist  in 
building  fortifications,  in  executing  field  works,  and  in 
performing  similar  operations,  under  the  direction  of 
their  superior  officers.  They  were  first  embodied  at  the 
end  of  the  American  war,  under  the  name  of  "  Royal 
Military  Artificers ;"  and  after  being  formed  into  inde- 
pendent companies,  were  stationed  at  Portsmouth,  Chat- 
ham, and  some  other  military  and  naval  arsenals.  In  1812 
they  received  their  present  designation  ;  and,  at  the  same 
time,  an  institution  was  formed  at  Chatham  for  instruct- 
ing the  men  in  all  the  duties  of  military  engineering. 
This  corps  consists  of  13  companies,  each  of  68  men  : 
tome  of  which  are  employed  in  the  colonies  ;  others  in 
the  mechanical  operations  connected  with  the  survey  at 
present  carried  on  by  the  Board  of  Ordnance ;  and  others 
remain  at  Sandhurst  and  Addiscombe,  to  execute  the  va- 
rious military  works  undertaken  for  the  instruction  of 
the  cadets  of  these  seminaries. 

SA'PPHIC.  The  name  given  to  a  species  of  verse ; 
from  Sappho,  the  famous  Greek  poetess,  by  whom  it  was 
•aid  to  be  invented.  It  consists  of  eleven  syllables  of 
Ave  feet,  of  which  the  following  is  a  plan :  — 

—\j  |  |  — w\s  I  — W»  I  — V  I  • 

This  measure  was  afterwards  Introduced  into  Latin,  and 
received,  as  the  reader  is  aware,  great  improvements  in 
the  hands  of  Horace  and  Catullus.  The  rules  for  the 
composition  of  Greek  are  much  less  strict  than  those  for 
the  composition  of  Latin  sapphics.  The  sapphic  strophe 
consists  of  three  sapphic  verses,  followed  by  a  versus  Ado- 
nu  us,  or  Adonian  verse  ;  which  see.  This  species  of  verse 
has  been  successfully  imitated  in  German  and  English. 

SA'PPHIRE.  (Or.  r«*u{«r.)  A  very  hard  gem,  con- 
sisting essentially  of  crystallized  alumina.  It  is  of  various 
colours  ;  the  blue  variety  being  generally  called  the  sap- 
phire, the  red  the  oriental  ruby,  the  yeUvw  the  oriental 
topaz. 

SAPRO'PHAG  ANS,  Saprophaga.  (Gr.  **re«, decom- 
posing matter,  and  ;  ?-  j  « ,  feat.)  The  name  of  a  tribe  of 
Coleopterous  insects,  comprising  those  whlch/ecd  on  ani- 
mal and  vegetable  substances  in  a  state  of  decomposition. 

SA'PWOOD,  is  the  external  part  of  the  wood  of 
Exogens.  which,  from  being  the  latest  formed,  is  not  filled 
up  with  solid  matter,  or  with  the  colouring  principles 
which  arc  deposited  in  wood  after  a  certain  time.  For 

the  ascend- 
freely  ;  and  not  being 
by  the  earthy  and  other  substances 


North 


.  is  quickly  decomposed 
exposed  to  the  action  of  air  and  moisture.  Hence  for  all 
building  purposes  the  sapwood  is,  or  ought  to  be.  removed 
from  timber.  The  sapwood  or  unsolidifled  wood  of  all  j 
trees  is  much  the  same  in  its  power  of  resisting  decora* 
position,  that  of  the  oak  and  liguum  vita;  perishing  as  I 
quickly  as  poplar  and  other  valueless  timber  ;  and  chemists 
have  ascertained  that  if  the  hardest  heartwood  is  reduced 
to  its  original  condition  of  sapwood  by  the  abstraction  of 
the  matter  of  solidification,  all  those  properties  which 
give  heartwood  Its  value  are  destroyed. 

SA'RABAITES.  A  kind  of  oriental  monks  or  camobites, 
described  by  Casslan  in  his  Institutions;  and  supposed  to 
be  the  same  with  those  called  Remoboth  by  St .  Jerome 
(Epist.  xviil.)  and  Eust.,  and  characterized  as  vicious  and 
ignorant.  They  seem  to  have  been  seceders  from  the 
ordinary  monastic  life,  who  formed  a  species  of  society 
rather  resembling  that  of  the  Moravians  of  the  present 
day,  and  without  community  of  goods.  (  H  addington's 
Hist,  of  the  ChurcM,  ch.  xix.) 


SA'RABAND.  (Span.) 
triple  time  very  similar  to  a  minuet 


In  Music,  a  composition  in 
i  minuet.    When  denoting 
it  is  to  the  same  measure  which 


the  beating  hand  rises  ;  being 
the  courani,  which  ends  when 


music  for  the 
usually  terminates  w 
thus  distinguished 
the  hand  falls. 

SARCOCE'LE.  (Gr.rmel  flesh,  and  sjsjftsj,  « 
A  tumefaction  of  the  testicle. 

SA'RCOCO'LLA.   (Gr.        and  n»KXn,glne.)  The! 
concrete  juice  of  the  Penara  sarcocolia,  a  plant  growing 
in  the  northern  parts  of  Africa.    It  somewhat  resembles 
gum  arable  ;  but  it  is  soluble  In  alcohol,  and  its  aqueous 
solutionis  precipitated  by  tannin. 

SA'RCOLITE.  (Gr.  rati,  and  Xi9*t,  a  stone.)  A 
variety  of  zeolite  of  a  flesh  colour. 

SARCO'LOGY.  (Gr.  r«<f.  and  Xsyst,  a  discourse.)  \ 
The  history  or  doctrine  of  the  fleshy  parts  of  the  body. 

SARCO'PHAGUS.      (Gr.  rati.  »n«*  *  C(m' 

sttme.)  In  Antiquities,  a  stone  receptacle  for  a  dead 
body.  The  name  originates  in  the  use  of  the  lapis  Assius, 
stone  of  Assos  (in  Asia  Minor),  said  to  have  been  pre- 
pared in  antiquity  for  this  purpose,  on  account  of  its 
supiiosed  property  of  corroding  dead  bodies,  so  as  to  cdh. 
sume  them  entirely  In  forty  days  ;  which,  together  with  , 
icrediblc  qualities,  is  ascribed  to  it.  by  Theo- 
1000 


S  A  SH. 

phrastus  and  Pliny.  One  of  the  most  celebrated  spen 
mens  of  this  object  of  art  Is  the  great  sarcophagus  tain 
by  the  British  In  Egypt  in  1801,  common  It  called  L'i 
of  Alexander :  it  is  deposited  in  the  British  Museum. 
Dr.  Clarke,  the  traveller,  wrote  an  essay  to  prove  that 
the  Macedonian  conqueror  had  really  been  entombed  u 
it ;  but  this  opinion  seems  unfounded. 

SARD O' Mc  LAUGH.  A  convulsive  laugh,  said  l 
have  been  first  observed  in  those  who  ate  the  berbasr- 
donia,  which  grows  in  Sardinia. 

SA'RDONYX.   (Gr.)  A 
coloured  chalcedony  or 
by  transmitted  light. 
SA'ROS.   An  ancient  I 

length  of  which  are 
the  subject  of 
who  wrote  in  the  mmgm, 
reported  by « 

mention  is  made  of  three  periods,  —  the  Socio/,  the  Saw, 
and  Saros  ;  and  the  Saros  is  stated  to  be  3600  years.  Ac- 
cording to  Lalande  (Astronomse,  }  1572.),  Sroceilas  aii-> 
cites  Anianus  and  Panodorus,  who  assigned  the  Usl^im 
of  these  periods  as  follows: — the  Sossos,  60  days;  the 
Neros,  600  days ;  and  the  Saros,  3600  days,  or  9  comma 
years,  10  months,  and  11  days.  Lecontil.  after  Yugrm 
supposes  the  Saros  to  be  10  years  ;  Vreret  supposed  it  t  > 
be  \<H  yean  ;  Giraud.  36u0  Julian  months,  which  mai« 
3711  lunations,  or  31  years.  Suidas  states  that  the  Sum 
was  a  period  of  lunar  months  equal  to  1*4  years;  sal 
Halley  (Phil.  Trans.  No.  194.),  adopting  the  same  n> 
tion.  and  supporting  himself  by  a  passage  in  Pliny,  ua- 
poses  It  to  be  identical  with  the  lunar  period  of  1  ft  yean, 
or  rather  of  223  lunations,  which  corresponds  almost  ex- 
actly to  242  nodical  revolution*  of  the  moon  {see  .Moot), 
and  consequently  brings  back  the  eclipses  in  the  mat 
order.  But  Goguet  (Origin*  des  Lou,  ejc.)  remark*, 
that  the  statement  of  Suidas  is  not  supported  by  thaM 
any  ancient  author  ;  and  that  there  is  no  reason  to  tup- 
pose  that  Pliny,  in  the  passage  in  question,  had  the  Sia' 
In  view.  Bv  some  authors  the  Saros  has  been  confounded 
with  the  .ifetonic  cycle. 

S  A  R  R  A  C  E  N I  A'  CE.E  ( Sarracenia,  one  of  the  geners). 
arc  curious  herbaceous  plants,  inhabiting  the  t*.gt  ci 

Lvin  t  their  l<?ovci>  holluww*  out 

something  /ike  tho 
which  they  are  doubtless  allied. 

SARSAPARI'LLA.  The  root  of  the 
par  ilia.  Several  varieties  of  this  drug  arc  imported  frvn 
South  America:  that  which  is  now  generally  preferrri 
is  the  reddish  fibrous  root,  known  tn  the  market  ondc 
the  name  of  Jamaica  or  red  sarsaparilla.  What  it 
termed  Lisbon  sarsaparilla  is  less  fibrous,  and  ssast 
mealy  and  white  in  the  Interior.  This  root,  thoufta  k*u 
employed  In  medicine,  seems  only  lately  to  hare  hern 
properly  estimated.  It  was  formerly  regarded  as  a  spe- 
cific in  syphilis ;  but  this  opinion  is  now  given  up,  and  it 
Is  used  as  a  powerful  and  valuable  alterative  median*  is 
many  disorders  of  debility,  but  more  especially  in  ttv*r 
cachectic  habits  which  present  symptoms  formerly  nut- 
taken  for  venereal  —  such  as  pains  of  the  bones,  node*  oi 
the  periosteum,  loss  of  strength  and  flesh,  and  out' 
characters  of  what  Is  sometimes  called  •  broken  con- 
stitution. In  these  cases  a  course  of  sarsaparilla  b*> 
often  effected  a  cure,  especially  if  resorted  to  in  tine, 
when  all  other  remedies,  and  more  especially  mercurial' 
had  failed.  It  must  be  taken  in  pretty  large  doses,  that 
is,  in  quantities  not  less  than  an  ounce  to  aa  ounce  and  s 
half  a  day.  and  persevered  iu  for  six.  eight,  or  I 
or  a  quantity  of  extract  or  syrup,  or  other  | 
equivalent  to  that  weight  of  the  dried  root :  s 
trated  liquid  extract,  and  a  syrup,  arc 
which  are  the  best  forms.  They  are  apt  to  disagree  ww 
weak  stomachs  ;  but  generally,  by  proper  managemec! 
and  perseverance,  this  difficulty  may  be  got  over.  Where 
it  agrees,  the  strength 
and  other  symptoms  abate 
other  effect  observed  is,  i 
more  open  than  usual,  or  the  flow  of 
spiration  increased. 

SARTO'RIUS  MUSCLE.  I  at.  sartor,  a  tatter  ) 
A  muscle  of  the  thigh  attached  at  the  upper  extremity  lo 
the  edge  of  the  anterior  superior  spinous  prooe**  of  thr' 
ileum,  and  at  the  lower  to  the  inner  aide  of  the  head  cf 
the  tibia.  It  is  concerned  tn  bending  the  leg  obliquely  in- 
wards, and  in  crossing  the  thighs ;  thence  called  sartorim. 
or  the  tailor's  muscle. 

SASH.  ( Fr.  chassis)  In  Architecture,  a  piece  of 
framing  for  holding  the  squares  of  glass  in  a  window,  tr 
is  of  two  sorts  —  viz .  that  called  the  French  sa»h.  whtrh  i« 
hung  like  a  door  to  the  sash-frame ;  and  that  in  which  it 
moves  vertically  from  being  balanced  by  a  weight  on  each 
side,  to  which  it  is  attached  by  lines  running  over  puilrr- 
at  the  top  of  the  sash-frame.  When  io  a  window  both 
the  upper  and  lower  sa*hcs  are  moveable  the  sashe* 
said  to  be  double  hung, 


luicuity  may  be  irot  over.  v» 
Is  gradually  regained,  the  psin» 
lUite  .mil  \  »nUh  ;   ,vid  tl  o 
,  either  that  the  bowels  are  ratVr 
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SASH-FRAME. 

-    SASH-FRAME.   In  Architecture,  the 
.  into  which  the  sashes  are  fitted. 

SA'SSAFHAS.  The  wood  of  the  Latin*  sassafras, 
a  native  of  North  America,  and  ((rowing  abundantly  upon 
the  bank,  of  the  river  Sassafras ;  whence  it*  name.  It 
ha.  a  warm  aromatic  flavour,  and  the  deco, 
and  diaphoretic.  It  was  formerly  uied  in 
in  the  bladder  (hence  its  name  ha.  by 
from  saxum,  a  stone,  and  franirere,  to  break) .  It  ha.  al.o 
been  extolled  a*  an  anti.yphllitic  remedy,  and  in  rheu- 
matic and  cutaneous  affection. :  It  I.  now  scarcely  ever 
employed  except  as  an  ingredient  in  the  compound  de- 
coction of  tarsaparilla. 

8A'SSOLIN.  N  ative  boracic  at  id,  from  the  vicinity 
of  Sasso  in  Florence. 

SA'TAN.  A  Hebrew  word  signifying  enemy  or  ad- 
versary ;  and  used  aa  such,  without  any  reference  to  the 
Evil  Power  itself,  in  one  or  two  passage,  of  the  Old  and 
New  Testament.  The  equivalent  term  in  Greek  for  thl. 
word  Is  &mC*Xw,  literally  one  who  (ictuses  or  caiumnt- 
ates  ;  whence  the  word  devil  I.  derived. 

SATELLITE  (Lat.  satellea,  an  attendant),  in  the 
Solar  System,  U  the  attendant  of  a  planet ;  a  body  which 
revolve,  about  the  planet,  and  follow,  it  in  it.  orbit  round 
the  aim.  Hence  the  satellite  is  sometime,  called  a  se- 
condary planet,  or  merely  a  secondary  j  the  planet  about 
which  it  revolve,  being  the  primary. 

The  planet,  which  are  accompanied  by  satellites  are 
the  Earth.  Jupiter,  Saturn,  and  Uranus.  The  Earth  has 
one  satellite,  namely,  the  Moon  ;  Jupiter  ha.  four:  Saturn 
seven;  and  Uranus  certainly  two,  if  not  six.  For  the 
i*.  satellite,  toe  Moon. 

to/ Jupiter  These  bodies  were  first  observed 

and  their  discovery  followed  Immediately  that 
With  •  telescope  of  ordinary  power 
they  may  be  Men  (unless  when  eclipsed  by  the  shadow  of 
the  planet,  or  concealed  behind  its  disc),  on  any  clear 
night,  at  different  distance,  from  the  planet,  and  arranged 
nearly  in  a  straight  line,  in  which  they  appear  to  oscillate 
backwards  and  forward,  withdifforent  velocltie.,  and  per- 
forming unequal  excursions  ;  so  that  their  arrangement 
with  respect  to  the  planet,  or  configurations,  are  con- 
stantly changing.  Sometimes  they  are  observed  to  pass 
ttcfore  Jupiter,  in  which  case  they  cast  a  shadow  on  his 
disc  like  •  small  round  black  .pot,  whence  they  are  in- 
ferred to  be  opake  bodies  illuminated  by  the  aun ;  at 
other  times  they  pass  behind  the  planet  and  are  concealed 
from  our  view ;  and  all  these  phenomena  occur  in  re- 
gular order,  and,  with  respect  to  each  satellite,  after  the 
same  interval,  of  time. 

An  attentive  examination  of  the  apparent  motions  of 
the  satellites  soon  renders  it  evident  that  they  revolve 
round  Jupiter  In  small  but  unequal  orbits,  the  plane,  of 
which  are  nearly  coincident  with  that  of  the  equator  of 
the  planet,  which  ia  Inclined  In  a  small  angle  to  the 
ecliptic.  Observation  also  shows  that  the  motion,  of  the 
satellites  about  their  primary  arc  regulated  by  the  same 
laws  as  are  observed  by  the  planets  in  their  revolution, 
round  the  tun.  The  orbit,  are  ellipses  of  small  eccen- 
tricity, of  which  Jupiter  occupies  one  of  the  foci  \  the 
area*  described  br  the  radius  vector  are  proportional  to 
the  time,  of  description  ;  and  the  squares  of  the  periodic 
times  are  respectively  proportional  to  the  cubes  of  the 
mean  distances.  Thus  Jupiter  and  his  satellites  form  a 
system  In  miniature  entirely  analogous  to  that  of  the  sun 
and  planets. 

The  satellites  are  distinguished  as  theTfraf,  second, 
third,  .i-i \  fourth,  according  to  their  respective  distances 
from  Jupiter,  the  first  being  that  which  is  nearest  the 
planet.  The  following  table  shows  their  mean  distances 
(in  terms  of  the  equatorial  radius  of  Jupiter),  times  of 
revolution,  masses  as  compared  with  Jupiter,  and  dia- 
meters in  English  miles :  — 
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The  mean  distances  are  found  by  measuring  the  an- 
pular  distances  from  Jupiter  at  the  time  of  the  greatest 
elongations,  and  the  masses  were  determined  by  IVaplace 
from  the  theory  of  gravitation.  On  account  of  the  mi- 
nuteness of  their  apparent  diameters  it  is  difficult  to  de- 
termine their  true  diameters  with  precision.  The  second, 
which  is  the  smallest,  at  the  mean  distance  of  the  planet 
-  of  rather  less  than  1" ;  and  the  third, 

1-5".  (Me. 
301.) 
comparison  of 
.  bodies  of  con- 
siderable magnitude.   As  compared  with  the  Earth  their 


subtends  an  angle  of  rather  less  than  I"  ;  and 
which  Is  the  largest,  an  angle  of  less  than  1 
moirs  Royal  Astronomical  Society,  vol.  III.  p  J 
Small  as  the  satellites  of  Jupiter  are  In  cot 
the  primary planet,  they  are  In iOmMI 


diameters  may  be  approximately  stated  as  follows  :— That 
of  the  first  rather  less  than     of  the  second  £,  of  the 
10*1 


SATELLITE. 

third  J,  and  of  the  fourth  rather  more  than  1.  The  third 
la  about  the  slso  of  Mars.  These  four  moons  must  pre- 
sent to  the  Inhabitants  of  Jupiter  •  spectacle  of  endless 
variety. 

Although  their  orbits  are  doubtless  elliptical,  the  ec- 
centricities of  the  first  and  second  are  so  small  as  to  be 
insensible  to  observation.  That  of  the  third  i.  .ufliciently 
sensible  ;  and  that  of  the  fourth  still  greater,  but  subject 
to  considerable  variations.  The  direction  of  the  motions 
of  the  satellites  In  their  orbits  is  from  west  to  east,  ac- 
cording to  the  general  analogy  of  the  planetary  system  ; 
and  from  observed  periodical  defalcationa  of  light  to  which 
they  are  subject,  it  has  been  Inferred  that,  like  our  own 
moon,  each  of  them  revolvea  about  its  axis  in  the  same 
time  as  that  in  which  it  completes  a  sidereal  revolution 
about  the  planet. 

From  the  preceding  table  It  will  be  seen  that  the 
periodic  time  of  the  first  satellite  la  nearly  half  of  that  of 
the  aecond,  and  that  of  the  second  nearly  half  of  that  of 
the  third.  The  mean  angular  motions  of  these  three 
satellites,  therefore,  form  very  nearly  the  progression  1, 
J,  J  ;  so  that  the  mean  motion  of  the  first  satellite,  added 
to  twice  that  of  the  third.  Is  very  nearly  equal  to  three 
times  the  mean  motion  of  the  second.  Another  equally 
singular  analogy  is,  that  the  mean  longitude  of  the  first, 
minus  three  timea  that  of  the  second,  plus  twice  that  of 
the  third,  is  always  very  nearly  equal  to  two  right  angles. 
These  two  results  subsist  equally  in  respect  both  of  the 


motions  and 


it 
be 


sidereal  and 
follows  a*  a 

ber  of  years  at  least,  the 
eclipsed  at  the 
of  the  second  and  third  the  first  will  always  be  in  con- 
junction with  Jupiter,  and  vice  versa. 

On  account  of  the  shortness  of  the  periods  of  revolution, 
the  eclipses  of  the  satellites  (especially  of  the  first)  take 
place  very  frequently  ;  and  they  are  phenomena  of  con- 
siderable Importance  in  astronomy,  from  their  affording 
signals  by  means  of  which  the  differences  of  terrestrial 
longitudes  are  determined,  in  the  same  manner  as  In  the 
case  of  an  eclipse  of  the  moon.  The  method,  however, 
is  not  capable  of  the  same  precision  as  is  afforded  by  luuar 
observations. 

The  eclipses  of  Jupiter's  satellites  have  also  an  his- 
torical interest,  from  having  led  Rcemer  to  the  important 
discovery  of  the  successive  propagation  and  velocity  of 
light.  When  Jupiter  Is  in  opposition  with  the  sun,  and 
his  distance  from  the  earth  consequently  lets  than  his 
distance  from  the  sun  by  the  whole  radius  of  the  earth's 
orbit,  the  eclipses  are  observed  to  happen  about  16  m. 
26  sec  earlier  than  they  happen  when  the  planet  Is  in 
conjunction,  and  its  distance  from  the  earth  greater  than 
its  distance  from  the  sun  by  the  same  quantity.  This 

fihenomenon  can  only  be  explained  by  supposing  that 
ight  occupies  16m.  w  sec.  In  traversing  the  earth's  orbit, 
and  consequently  8  m.  13  sec.  In  coming  from  the  sun  to 
the  earth,  which  gives  a  velocity  of  about  192,000  miles 
in  a  second.  The  theory,  with  its  consequences,  has  been 
amply  confirmed  by  Bradley's  discovery  of  the  aberration. 

See  A  RKR RATION. 

Satellites  of  Saturn.—  Saturn,  as  already  mentioned,  is 
accompanied  by  seven  satellites.  The  most  distant,  which 
Is  by  far  the  largest,  was  discovered  by  Huygens  in  166.'.. 
Four  others  were  first  seen  by  Dominic  Cassini  about 
twenty  years  afterwards  ;  but  the  two  interior  ones,  which 
can  only  be  seen  under  very  peculiar  circumstances,  and 
with  the  aid  of  the  most  powerful  telescopes,  were  disco- 
vered by  Sir  W  illiam  Herschel,  in  1789.  On  account  of 
the  difficulty  of  observing  the  satellites  of  this  planet, 
their  theory  has  been  little  studied.  The  third  law  of 
Kepler,  which  connects  the  periods  and  distances,  is  found 
to  be  preserved,  as  in  the  system  of  Jupiter.  The  planes 
of  their  orbits  coincide  nearly  with  that  of  the  ring,  with 
the  exception  of  the  seventh,  which  makes  an  angle  with 
that  plane  of  about  3  or  4  degrees.  The  orbit  of  this  last 
is  sensibly  elliptical,  the  eccentricity  being  '049.  Owing 
to  the  obliquity  of  the  orbits  to  Saturn's  ecliptic,  the  sa- 
tellites are  not  eclipsed  in  every  revolution,  but  (with  the 
exception  of  the  two  interior  ones)  only  fall  into  the  sha- 
dow of  the  planet  at  the  times  when  the  ring  is  seen  from 
the  earth  nearly  edgewise.  The  following  table  shows 
their  mean  distances  from  Saturn  in  terms  of  the  equa- 
torial radius  of  the  planet,  and  their  periods  of  i  * ' 
revolution :  — 
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The  two  interior  satelUtes  appear  to  just  skirt  the  ex- 
terior edge  of  the  ring.  The  seventh,  like  the  satellites 
of  Jupiter,  exhibit*  periodical  changes  in  the  intensity  of 
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Its  light,  whence  it  is  inferred  that  it  revolve*  on  Its  axis 
in  the  same  time  in  which  it  completes  its  orbital  revo- 
lution. 

SateUitet  of  Uranus —  Sir  John  Herschel  remarks,  that 
with  the  exception  of  the  two  interior  satellites  of  Saturn, 
the  attendants  of  Uranus  are  the  most  difficult  objects  to 
obtain  a  sight  of,  of  any  in  our  system.  Their  existence 
was  first  discovered  by  Sir  William  Herschel,  who  sus- 
pected their  number  to  be  six ;  but  he  was  only  able  to 
obtain  micrometrlcal  measures  of  the  distance  of  two  of 
them,  and  only  those  two  have  yet  been  seen  by  any  other 
astronomer.  Sir  W.  Herschel's  observations  are  given 
in  the  Phil.  Trans,  for  1788  and  1797,  and  again  in  the 
vol.  for  1815.  They  were  made  between  the  years  17*7 
and  1798 ;  and  from  the  latter  period  until  18U8,  the  planet 
having  been  unfavourably  situated,  these  satellites  re- 
mained unobserved,  and  had  even  fallen  out  of  notice. 
Between  the  latter  year  and  1834  a  scries  of  observations, 
recorded  in  the  Memoirs  of  the  R.  Astr.  Society,  vol.viii., 
were  made  by  Sir  John  Herschel  for  the  purpose  of  veri- 
fying his  father's  results,  which,  with  respect  to  two 
satellites,  were  confirmed  in  the  amplest  manner.  The 
periodic  times  deduced  from  his  observations  are  respec- 
tively 8d.  16h.56m.  3r3sec.,and  13d.  11  h.  7m.  12-Gsec. 
The  orbits  are  nearly  circular,  and  almost  perpendicular 
to  the  ecliptic,  being  Inclined  to  that  plane  in  an  angle  of 
78°  58* ;  and  what  is  extremely  remarkable,  as  contrary 
to  the  otherwise  unbroken  analogy  of  the  solar  system, 
the  motions  of  the  satellites  in  their  orbits  are  retrograde, 
or  from  east  to  west.  The  following  table  shows  the  dis- 
tances (in  radii  of  Uranus)  and  periods  of  all  the  satel- 
to  Sir  William  Herschel. 
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SATIN.  A  closely  woven  silk,  generally  dressed  with 
gum,  esiieclally  when  intended  for  ribands,  dresses,  fcc. 

SATIN  SPAR.  A  fibrous  variety  of  carbonate  of  lime 
assuming  a  silky  appearance  when  polished. 

SATIRE,  in  Literature,  has  been  defined  a  represent- 
ation of  vice,  or  of  the  ridiculous,  either  in  the  form  of 
discourse  or  put  in  dramatic  action.  The  word  satire 
must  not  be  confounded  as  to  its  etymology  with  the 
sat)  ri  of  the  Greeks,  which  were  burlesque  dramatic 
pieces,  in  which  the  persons  represented  a  band  of  satyrs. 
(See  Drama.)  The  modern  word  satire,  Latin  satlra, 
is  derived  from  the  Inni  stitura,  —  a  dish  full  of  various 
fruits  and  herbs  which  was  carried  in  procession  at  the 
feasts  of  Ceres.  Whence  the  word  came  to  signify  a  poem 
full  of  miscellaneous  matter  without  orderly  method ; 
and  in  this  sense  only  it  was  probably  employed  by  Lu- 
cilfus,  the  first  writer  of  satires :  although  the  title  so 
usurped  by  him  was  afterwards  only  applied  to  poems  of 
a  similar  character  with  his  own,  vis.  containing  moral 
reflection,  interspersed  with  critical  touches  directed 
against  real  or  imaginary  personages. 

Satire,  in  the  literary  sense  of  the  word,  as  designating 
a  species  of  composition,  is  usually  confined  to  a  species 
of  poetry  ;  but  prose  works,  of  which  the  contents  are  of 
a  satirical  character,  are  often  comprehended  under  the 
same  appellation.  Dramatic  writings,  also,  are  not  sa- 
tires in  the  stricter  sense  of  the  word,  although  their 
contents  be  of  a  satirical  character.  Aceording  to  their 
subjects,  satires  are  divided  into  political  and  moral ;  and 
these  again  severally  subdivided  into  personal  and  ge- 
neral. Political  satires,  in  almost  every  language,  have 
been  nearly  confined  to  prose  ;  the  moral  satire  alone  has 
found  its  appropriate  vehicle  In  verse.  The  only  Greek 
satirist,  of  whom  any  fragments  have  reached  us,  was 
Archilochus ;  and  his  attacks  were  evidently  directed 
against  individuals.  Aristophanes  possessed  a  vein  or 
satirical  power,  both  in  the  indignant  and  ludicrous 
strain,  which  has  never  been  surpassed  ;  and  his  dramas 
contain  not  only  sarcasms  on  individuals,  but  also  poli- 
tical and  ethical  lessons  of  the  highest  value.  Rut  the 
moral  satire,  properly  so  called,  was  invented  by  the 
Romans,  not  only  in  form,  but  In  substance  also,  and  by 
them  carried  to  perfection  ;  and  it  is  remarkable  that  the 
only  species  of  Horaan  poetry  which  has  any  degree  of 
originality,  is  that  which  would  seem  to  have  accorded 
the  least  with  the  grave  and  austere  turn  of  the  genuine 
Roman  character. 

Of  the  three  Roman  satirists  whose  works  have 
reached  us,  Horace,  the  earliest,  excels  in  conveying 
moral  and  prudential  lessons  in  beautiful  and  precise 
language,  in  light  allusions  to  the  follies  or  excesses  of 
his  time  ;  sometimes,  though  rarely,  assuming  the  comic 
character,  but  generally  evincing  more  of  the  indefinable 
quality  termed  by  us  humour,  than  is  shown  by  any 
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other  classical  writer,  with  the  exception  of  Ai 
Whether  the  various  personages  introduced  by  Horace, 
for  the  most  part  rather  as  examples  to  be  shunned  thsc 
as  Individuals  to  be  held  up  to  laughter  or  contempt,  were 
intended  to  represent  to  his  readers,  by  allusion*  now 
(indiscernible,  actual  characters  known  to  thctn,  is  a 
matter  not  easily  ascertainable.  The  same  may  be  said 
with  respect  to  Juvenal,  whose  selected  victims  art  fur 


the  most  part  exalted  or  notorious  personages  of  the  ge- 
nerations immediately  preceding  his  own  ;  and  it  is  ati 
ascertained,  although  It  has  often  been  conjectured,  thi; 


raries  of  his  owi 

mour,  excels  in  the  deep  tones  of 
fitting  the  scandalous  excesses  of  the  times  in  which  at 
lived :  his  exalted  notions  of  virtue,  and  even  of  sanctity, 
are  so  far  superior  to  the  ordinary  standard  of  moral  ex- 
cellence to  be  drawn  from  classical  writers,  that  it  has 
been  conjectured  that  he,  as  well  as  Persius,  had  mad.- 
some  acquaintance,  either  directly  or  indirectly,  with  tl  ? 
lessons  of  Christianity.  Persius,  although  he  occasionally 
rises  into  very  elevated  flights  of  poetry,  does  not  aflurj 
many  examples  of  the  peculiar  excellences  of  the  sa- 
tirist. 

In  the  literature  of  the  modern  nations,  the  fat*  as* 
satire  has  been  similar  to  that  which  has  befallen  many 
other  species  of  composition.  The  name  and  form  of  d* 
ancient  satire  have  been  preserved  by  many  writers,  «tk< 
have  produced,  for  the  most  part,  little  besides  coW  or 
exaggerated  imitations  of  antiquity.  But  the  true  spirit 
of  satire,  in  its  moral  beauty,  its  humour,  and  hs  debr<u> 
irony,  has  l>een  inherited  by  others,  who  had  too  reuefc 
originality  of  thought  to  tie  down  their  genius  to  an  an- 
tiquated form  of  writing.  Thus  In  France,  Boflean  U  or 
whs  generally  cited  as  the  prince  of  satirists  :  his  satirw 
arc  closely  formed  on  the  model  of  Horace,  and  ar* 
elegant  and  correct  in  style.  Besides  him.  Regnier  and 
many  other  writers  have  adopted  the  same  line.  Bat 
the  true  satirists  of  France  are  Rabelais,  in  hi*  In- 
imitable romances;  Montaigne  the  essay i.t,  cnd«w«l 
with  much  of  the  delicate  and  harmless  sarcasm  of 
Horace  ;  and.  in  later  times,  Voltaire.  So  in  EneUnd, 
although  we  possess  satirists  of  considerable  merit,  who 
have  adopted  the  form  of  the  ancient  satire,  our  true 
national  satirists  are  to  be  found  among  our  essayists  and 
novel-writers.  Bishop  Hall,  in  the  reign  of  Elisabeth, 
and  Donne,  in  that  of  James,  published  collection*  of 
satires,  directed  partly  against  the  actual  follies  or  vires 
of  their  times,  but  too  closely  paraphrased,  for  the  nwst 
part,  from  the  Latin,  to  admit  of  much  original  observa- 
tion. Withers,  among  our  early  satirists,  is  the  or.ly 
other  writer  who  is  at  all  remembered.  Among  our 
modern  poets.  Pope  founded  his  satires  on  the  model  of 
those  of  Horace,  and  of  some  of  his  English  predecessors. 
His  style  and  train  of  thought  were  rather  French  than 
Roman.  His  works  of  this  description  are,  in  point  of 
form,  mere  imitations  :  but  they  are  admirable  tor  tin-.r 
point  and  the  beauty  of  the  verse,  and  not  unfrequrntly 
contain  pungent  personal  allusions,  without  which,  unfor- 
tunately,  a  professed  satirist  ran  attract  little  notice  asd 

f trod  nee  little  effect.  Johnson  in  his  two  well-known 
mitatious  of  Juvenal,  Churchill,  and  Young,  are  the  latest 
writers  of  any  note  who  have  composed  in  the  form  of 
the  ancient  satire.  But  of  all  these  writers,  not  one 
pnsseMes  a  genuine  or  national  character,  except  per- 
hajis  Churchill ;  while  Swift,  Fielding,  Ike.  are.  in  oor 
literature,  what  Horace  and  Juvenal  were  in  tbowr  of  tb. 
Romans,  —  the  painters  of  existing  manners,  and  the  re- 
presentatives of  public  opinion  respecting  them, 
literary  satire  may.  perhaps,  be  mentioned  as  a 
species  of  composition,  containing  either  rules  of 
or  critical  observations  on  the  defects  of  Irn 
writers.  Some  of  Horace's  satires  and  epistle*  (as  well 
as  his  Art  Poetica)  belong  exclusively,  others  partially, 
to  this  class  ;  and  have  given  birth  to  a  series  of  similar 
productions,  down  to  the  English  Bards  and  Scotch  Re- 
viewers of  Lord  Byron.  ( Sec  as  to  the  Roman  satire. 
Quart.  Rev.  vol.  lit.;  Mem.  de  rAc.  des  Inter.  vol.xxxU  > 
SA'TRAP.  The  title  given  by  tbe  Greek  writers  to 
the  governors  of  provinces  under  the  Persian  kings  be- 
fore the  conquests  of  Alexander.  The  satrapies  of  that 
empire  are  enumerated  by  Herodotus.  The  name  is 
thought  by  some  to  be  derived  from  a  Persian  word,  rfr- 

(Mem.  de  rAc.  des  laser,  vol. 


■lifting  " 
xxxi.) 

SA'TURDAY.  The  seventh  day  of  the  weck.luUl 
by  the  Jews  as  their  sabbath.  It  was  dedicated  by  the 
Roman*  to  Saturn ;  whence  its  name. 

SA'TURN.  An  Italian  deity  having  many  points  of 
similarity  with  the  Grecian  Kronos  (Kf»»*r).  with  wbeoi 
he  is  accordingly  frequently  identified.  lie  seem*  to  hue 
been  originally  the  god  of  earth  (of  which  his  wife  Tellus. 
Ops,  or  Rhea  was  the  goddess),  and  presided  over  tdlapr. 
of  which  the  sickle  he  carried  was  the  symbol.  The 
treasury  at  Rome  was  in  his  temple. 


The  Grecian  Kronos  was  the  youngest  son  of  Heaven 
and  Earth,  and  the  father  of  Jupiter,  Juno,  Neptune,  and 
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Plato.  He  usurped  the  sovereignty,  and  was  In  his  turn 
deposed  and  Imprisoned  by  Jupiter.  Hia  reign  was  cele- 
brated by  the  ancient  poets  as  the  golden  age. 

The  whole  history  of  this  deity  Is  probably  allegorical. 
The  name  Itself  with  a  slight  variation  signifies  time 
(«;«*«() ;  and  his  attribute  of  the  tickle,  together  with  the 
account  of  hit  being  the  ton  of  Heaven,  by  whose  lumi- 
naries time  is  measured,  and  the  husband  of  Rhea  (flow- 
ing), and  of  his  devouring  his  own  progeny,  are  corrobo- 
rative of  this  conjecture. 

Kiebuhr  regards  Saturn  and  Ops  as  the  god  and  god- 
dess of  the  earth,  its  vivifying  and  Its  receptively-pro- 
ductive powers.  'H<>m.  Hist,  vol.1.  p.66.,Cambr.transl.) 
Creuier  makes  Saturn  the  great  god  of  nature,  in  many 
respects  assimilated  to  Janus.  He  is  the  god  who  suf- 
fices for  himself.  —  the  god  who  is  satisfied  with  his  own 
powers.  (Symboiik,  par  Guigniaut,  vol.  111.  p.  499.) 
Hence  the  derivation  of  the  name  from  the  Latin  satur, 
flttl,  satisfied. 

SATURN.  One  of  the  principal  planets  In  the  solar 
system,  and  the  ninth  in  the  order  of  distance  from  the 
nun.  Though  less  brilliant  than  Venus  and  Jupiter. 
Saturn  It  still  a  conspicuous  object  in  the  heavens,  and 
has  accordingly  attracted  the  attention  of  astronomers 
since  the  first  dawn  of  the  science. 


the 

Saturn  revolve*  at  the  distance  of  about  »90  millions  of 
miles  from  the  sun,  the  mean  radius  of  his  orbit  being 
9-533786  times  that  of  the  earth's  orbit ;  and  the  period 
of  his  sidereal  revolution  is  107592I9S174  mean  solar 
days,  or  about  394  y«*ars.  The  orbit  Is  nearly  circular, 
its  eccentricity  being  only  -0561*05  (half  the  major  axis 
being  unity)  ;  and  it  is  Inclined  to  the  ecliptic  in  an  angle 
which,  at  the  beginning  of  the  present  century,  was 
2°  29*  35"7,  and  is  subject  to  a  decrease  of  01 55"  an- 
nually. 

The  diameter  of  Saturn  at  bis  mean  distance  from  the 
earth  subtends  an  angle  of  about  16*3"  ;  whence  his  true 
diameter  Is  9'9H2  tunes  that  of  the  earth,  or  about  7G06H 
miles,  and  consequently  bis  volume  is  nearly  a  thousand 
times  that  of  the  earth.  From  the  theory  of  his  per- 
turbations, his  mass  compared  with  that  of  the  sun  is 
found  to  be  -000284738;  wnence  his  density  Is  Inferred  to 
be  to  that  of  the  sun  as  56  to  100,  or  about  |tb  of  the 
density  of  the  earth. 

From  the  observation  of  certain  dark  spot*  on  his  sur- 
face, Saturn  is  found  to  revolve  about  an  axis  In  10  hours 
39  m.  I G- 8  sec.  This  rapid  rotation  of  so  large  a  body 
gives  rise  to  a  great  centrifugal  force  at  the  equator  of 
the  planet,  and  accordingly  his  form  Is  that  of  a  spheroid 
flattened  at  the  poles,  the  ratio  of  the  polar 
"_1  diameter  being  nearly  that  of  11  to  13. 
of  his  equator  to  the  plane  of  the  ecliptic 
it  31°  I9-,  or  nearly  3*°  49'  to  the  plane  of  his  orbit. 

When  seen  through  a  good  telescope,  the  disc  of 
Saturn  appears  striped  with  dark 
but  broader  and  less  strongly 
Jupiter.    From  their  parallelism  to  his  equator,  it  is  In 
furred  that  they  subsist  in  his  atmosphere,  and  are  pro- 
bably determined  by  currents  similar  to  our  trade  winds. 

Saturn  Is  attended  by  seven  satellites  ;  but  the  two 
nearest  the  planet  can  only  be  seen  in  certain  favourable 
circumstances,  and  with  telescope*  of  tho  very  highest 
{tower.  See  Satellite. 

'  S  rum's  Rings.  —  Saturn  presents  a  phenomenon  to 
which  there  Is  nothing  analogous  in  the  rest  of  the  solar 
system.  This  consists  of  two  flat,  broad,  and  very  thin 
rings,  both  lying  in  the  same  plane,  and  concentric  with 
each  other  and  with  the  planet.  They  are  separated 
from  the  body  of  the  planet  by  an  Interval  equal  to  about 
two  and  a  half  times  the  diameter  of  the  earth,  and  from 
each  other  by  a  much  smaller  interval.  The  plane  in 
which  they  lie  Is  Inclined  to  the  ecliptic  In  an  angle  of 
2M°  40* ;  and  hence  they  present  themselves  obliquely  to 
the  earth,  under  the  form  of  an  ellipse,  the  breadth  of 
which,  when  greatest.  It  nearly  equal  to  half  the  length. 
The  following  are  the  dimensions  of  this  extraordinary 
appendage,  as  given  by  Sir  John  Hcrschel  (Treatise  qf 
Astronomy.  Cab.  Cyct.).  from  the  micromctrical  ob- 
servations of  Strove,  with  the  exception  of  the  thickness 
of  the  rings,  which  was  deduced  from  his  own  observ- 
:  — 
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longitudes  (and  It  mutt  pas*  through  both  in  each  re- 
volution), the  plane  of  the  ring  passe*  through  the  *un, 
and  only  the  thin  edge  is  illuminated.  In  this  case,  tho 
whole  quantity  of  light  which  Is  reflected  from  it  Is  in- 
sufficient to  render  it  visible,  and  it  entirely  disappears, 
even  in  the  most  powerful  telescopes.  On  the  29th  April, 
1833,  Sir  John  Herschel  records,  "  The  disappearance  of 
the  rings  is  complete,  when  observed  with  a  reflector  18 
inches  in  aperture  and  30  feet  in  focal  length."  A  little 
before  or  after  the  planet  is  In  this  position,  the  ring  is 
seen  as  a  fine  straight  line  of  light  drawn  across  the  disc 
of  the  planet,  and  projecting  on  each  side  like  ansa  or 
handles.  As  the  planet  continues  to  recede,  the  sun's 
rays  fall  upon  the  ring  more  obliquely,  and  the  luminous 
line  gradually  opens  out  into  an  ellipse,  which  become* 
wider  and  wider  until  it  attains  its  maximum,  when  the 
longitude  of  Saturn  is  80°  or  360°.  In  following  out 
these  phenomena.  It  is,  however,  necessary  to  take  into 
account  the  position  of  the  earth  relatively  to  the  sun 


and  the  plane  of  the  ring;  for  it  Is  evident,  In  the  first 
place,  that  the  ring  will  only  be  visible  when  the  sun  and 
earth  are  both  on  the  same  side  of  it ;  and,  in  the  second 

le  when  iU  plane  passes 
as  none  of  the  light  Te- 
rn us.    On  this  account 


it  will 


of  the 


» 
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Interior  diameter  of  exterior  ring 

Exterior  diameter  of  Interior  ring  ■ 

Interior  diameter  of  interior  ring 

Equatorial  diameter  of  the  planet  - 

Interval  between  the  planet  and 

Interval  of  the  rings  •  =  171*1 

Thickness  of  the  rings  not  exceeding  -  =  100 
At  the  plane  of  thit  doublo  ring  maintains  its  parallel- 
ism during  the  revolution  of  the  planet,  the  angle  under 
which  it  is  presented  to  the  sun  it  continually  changing, 
and  hence  the  varieties  which  take  place  in  its  apparent 
form  and  magnitude.  The  points  In  which  it  intersect* 
the  ecliptic  are  In  170°  and  350°  of  longitude  ;  conse- 
quently, whenever  the  planet  comet  into  either  of  those 
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place,  that  it 
through  the  < 
fleeted  from  itt  i 

the  disappearance  of  the  ring  is  |_ 
passing  twice  through  itt  plane  in  the 
The  successive  disappearances  of  the  ring  form  a  period 
of  about  15  years,  or  half  the  timet  of  Saturn's  revolution 
In  his  orbit.  At  present  (1840),  the  north  tide  of  the 
ring  it  illuminated ;  In  December,  1847.  it  will  be  In- 
visible ;  and  in  April,  1855,  the  south  side  will  become 
visible.  The  two  sides  of  the  ring  have  thus  alternately 
fifteen  of  our  years  of  sunshine,  and  fifteen  years  of  dark- 
ness. 

The  singularity  of  Saturn's  appearance  was  first  noticed 
by  Galileo,  to  whom  tbe  planet  appeared  triple,  or  as  a 
large  body  placed  between  two  small  ones.  The  ex- 
planation of  the  phenomena  by  meant  of  the  ring  was 
first  given  by  Huygens.  Some  astronomers  have  thought 
they  observed  numerous  dark  division*  in  the  ring ;  to 
that  inttead  of  two  there  mutt  be  a  number  of  concentric 
rings.  Strove  states,  that  he  could  perceive  no  traces  of 
such  division  In  the  great  Dorpat  refractor. 

That  the  ring  is  composed  of  solid  ponderous  mate- 
rials it  proved  from  the  circumstances  of  its  casting  a 
dark  shadow  on  Saturn  on  the  tide  nearest  the  sun, 
and  receiving  the  shadow  of  the  planet  on  the  opposite 
tide.  The  ring  mutt  therefore  be  under  the  influence  ol 
the  planet's  attraction,  and  also  liable  to  be  deranged  by 
the  disturbing  action  ofthe  satellites,  the  largest  of  which 
does  not  move  In  the  same  plane.  Hence  It  is  an  Inte- 
resting problem  in  physical  astronomy  to  determine  tho 
conditions  under  which  itt  equilibrium  is  maintained. 
I*aplace  has  shown,  from  the  theory  of  gravitation,  that 
in  order  to  maintain  the  stability  of  the  ring,  it  is  ne. 
cossary  that  the  planet's  attraction  be  counteracted  by  a 
centrifugal  force  arising  from  a  very  rapid  rotation  of  the 
ring  in  Its  own  plane.  Observation  has  confirmed  the 
result  of  theory  ;  for  from  the  motions  of  certain  dusky 
spots  on  it«  surface  it  has  been  found  that  the  ring  re- 
volves in  10  nourt  29  m.  17 1.,  which  I*  very  nearly  tho 
period  assigned  by  Laplace,  and  that  in  which  a  satellito 
would  revolve  at  a  distance  equal  to  that  of  the  middle 
of  the  ring.  Laplace  also  showed  that  in  order  to  resist 
the  tendency  to  subversion  of  the  equilibrium,  it  is  ne- 
cessary to  suppose  the  ring  to  be  of  unequal  density  or 
thickness  in  its  different  parts,  so  that  the  centre  of  gra- 
vity may  not  coincide  with  the  centre  of  figure  ;  for  if  It 
were  perfectly  similar  throughout,  Us  equilibrium  would  be 
disturbed  by  the  slightest  force,  as  the  attraction  of  a 
satellite  ;  and  as  it  would  have  no  tendency  to  recover 
Itself,  it  would  ultimately  be  precipitated  on  the  planet. 
This  inequality  of  form  would  seem  to  be  Indicated  by  ob- 
servation, for  It  has  been  noticed  that  the  two  arms  of 
the  ring  sometimes  appear  to  be  dissimilar.  According 
to  Bessel,  the  mass  of  the  ring  is  equal  to  about  the 
1-1 18th  part  of  that  of  the  plant- 1.  For  further  inform- 
ation, see  Itersekets  Treatise  on  Astronomy. 

SATURNA'LlA,  the  festival  of  Saturn,  was  cele- 
brated at  Rome  about  the  middle  of  December,  and  oc- 
cupird  .it  different  times  one,  three,  and  Ave  days.  It 
was  a  season  of  complete  liberty  and  rejoicing.  No  bad- 
ness was  done:  friends  visited  and  made  presents  to 
each  other ;  and, 
permitted  to  jest  with  I 
on  at  table  by  them. 

SA'TYRS.  In  Classical  Mythology,  divinities,  or  rather 
supernatural  pertonaget,  represented  with  the  heads, 
arms,  and  bodies  of  men,  and  tho  lower  parts  of  goats. 
They  were  under  the  peculiar  government  of  the  god 
Bacchus.  Some  antiquaries  have  fancied  that  the  notion 
of  satyrs  arose  from  the  introduction  of  ourang-outangs 
by  the  real  Bacchus,  on  his  return  from  his  conquest  of 
India,  and  derive  the  name  from  the  ileb.  tahurim,  hairy 
mm  ;  Um  <  hus,  ai  cording  to  tr.nliti-.n.  taring  WtBttisMrl 
sonic  time  in  Palestine  during  his  return.   In  the  same 
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SAUCISSON. 

way  we  may  perhaps  account  for  St.  Augustln's  story,  of  a 
■atyr  having  been  seen  and  caught  In  hi*  own  time  In  the 
deserts  of  Africa.  In  Grecian  Dramatic  Literature,  the 
name  satyr  is  applied  to  a  theatrical  piece,  in  which  the 
chorus  consisted  of  satyrs :  of  a  semi-burlesque  character, 


a  tetralogy.  In  Zoology,  the  ourang-outang 
satyr us.  Linn.)  is  sometimes  called  satyr. 
SAUCISSON.  In  Fortification,  a  long  pipe  or  bag 
filled  with  gunpowder  for  the  purpose  of  firing  a  mine. 
The  term  is  also  applied  to  a  fascine,  longer  than  the 
common  ones,  used  for  raising  batteries  and  repairing 
breaches. 

SAU'NDERS  or  SANDAL  WOOD.  The  white  or 
scented  sandal  wood  is  the  produce  of  the  Santalum 
album.  It  is  brought  from  the  Rast  Indies.  When  dls- 
tilled  with  water  it  yields  a  thick  essential  oil,  smelling 
something  like  roses.  Red  saunders  or  sandal  is  the 
wood  of  the  Pterocarjms  santalinus,  also  a  native  of 
India.  Its  colouring  matter  is  insoluble  in  water,  but 
soluble  in  alcohol,  and  is  used  to  impart  a  red  tinge  to 
certain  tinctures.  The  resinous  exudation  of  this  tree 
constitutes  one  of  the  varieties  of  dragon's  blood. 

SA'URIANS,  Sautia.  (Gr.  vuvest,  a  lixard.)  The 
name  of  an  order  of  reptiles,  including  all  those  which  are 
covered  with  scales  and  have  four  legs,  as  the  crocodile 
and  lizard.  The  mouth  of  the  saurlans  Is  always  armed 
with  teeth,  and  their  toes  are  generally  furnished  with 
claws  ;  tbey  have  all  a  tail  more  or  less  long,  and  gene- 
rally very  thick  at  the  base.  A  few  species,  exceptions 
to  the  general  character,  have  only  two  legs.  The  most 
gigantic  and  singular  species  of  the  Saurian  order  are 
extinct. 

8AUSSURITE.    A  variety  of  ^nephrite  nar 


SAVA'NNAHS.  The  name  given  to  those  vast  systems 
of  plains  watered  by  the  Missouri  and  Mississippi.  These 
savannahs  are  greatly  diversified  in  appearance;  but 
they  have  some  general  features,  which  the  reader  will 
find  systematically  described  in  Mr.  Flint's  work  on 
America. 

SAVINGS  BANKS.  See  Bank.  Savinoh.  (See  also 
Degerando,  De  la  Bienfaisance  PuUique,  vol.  ill.  I.  2. 

em.  4.1 

SAXIFR  AGA'CEX.  (Saxifraga,  one  of  the  genera.) 
A  natural  order  of  herbaceous  Kxogens.  chiefly  inhabiting 
the  mountainous  regions  of  Europe  and  the  northern 
parts  of  the  world.  They  arc  nearly  allied  to  Rosacea?, 
from  which  they  differ  in  having  polyspermous,  didy- 
mous.  partially  concrete  carpels,  and  albuminous  seeds, 
and  in  wanting  stipules.  The  root  of  lleuchera  Ameri- 
cana is  a  powerful  astringent,  whence  it  is  called  in  North 
America  alum  root ;  other  species  are  pretty  herbaceous 
plants  :  none  of  them  are  of  general  interest. 

SAXON  ARCHITECTURE.    See  ArchitzctI'RK. 

SAXON  BLUE.  A  solution  of  indigo  in  concentrated 
sulphuric  acid  :  it  is  much  used  as  a  dye  stuff. 

SCABl'NUS.  The  Latinised  form  of  the  old  German 
word  schoppe,  in  French  echevin.  Judicial  officers  of 
various  descriptions  in  the  middle  ages  bore  this  title, 
c«|>ecially  in  the  "  commuti*'*."  or  mIri[)ll|flM  Ml 
as  to  its  history,  Meyer  s  Instil .  Judiciaires ;  Mem.  de 
I' Ac.  des  Inter,  vol.  xxxvil. 

SCA'BROUS.   (Lat.  scaber,  rough.)  In 
when  a  surface  is  rough  to  the 


boards  for  carrying  up  the  different  stage-  or 
building,  and  which  are  struck  or  removed 


,SCA'FFOLDING,  In  Architecture,  is  the  temporary 
l  of  timber-work,  by  the  means  of  upright 
poles  and  horizontal  pieces,  on  which  latter  are  laid  the 

or  floors  of  a 
as  soon  as 

they  have  answered  their  purpose.  The  scaffolding  used 
for  carrying  up  buildings  on  the  Continent  has  always 
been  more  scientifically  and  solidly  constructed  than 
that  used  in  this  country.  But  great  improvements  have 
latterly  taken  place;  and  there  seems  to  be  a  prevalent 
notion  here,  in  the  present  day.  that  for  large  buildings 
a  little  more  skill  should  be  displayed  than  that  which 
emanates  from  the  combination  of  uninstructed  Irish 
l.ioourers. 

SCAGLIO'LA.  (It.)  In  Architecture,  a  composition; 
sometimes  called  also  Mischia,  from  the  mixture  of  co- 
lours employed  In  it,  being  made  to  Imitate  marble.  The 
Florentines  claim  the  Invention  of  this  art,  but  it  had  been 
practised  in  Lombardy  previous  to  its  introduction  at 
Florence.  Lanza  says  that  it  was  invented  by  Guido 
Sassl,  who  died  at  the  age  of  65,  in  1649,  at  Carpi,  in  the 
state  of  Modcna,  and  that  he  commenced  by  executing 
cornices  and  other  members  of  architecture  which  had 
all  the  appearance  of  the  finest  marbles ;  whereas  its  intro- 
duction at  Florence  was  not  till  the  middle  of  the  18th 
century.  Scagliola  is  composed  of  gypsum  or  sulphate 
ofllme.  calcined  and  reduced  to  a  fine  powder,  with  the 
ion  of  which  to  water  a  fine  paste  is  made.  When 
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SCANDALUM  MAGNATUM. 

columns  are  made  with  this  composition,  a  frame  or  cradle 
is  first  formed,  which  is  lathed  round,  and  coated  with  linsc 
and  hair,  raised  up  in  some  parts  with  small  projectionf. 
On  this,  when  dry,  is  laid  a  composition  consisting  of 
pure  gypsum,  calcined  and  passed  through  a  sieve,  and. 
as  wanted,  mixed  with  glue  or  isinglass ;  it  is  Hoaxed  with 
wooden  moulds  of  the  proper  form,  during  which  ope- 
ration the  colours,  by  which  the  imitation  is  obtain**.', 
are  put  on.  When  this  is  set  the  work  is  i 
pumice-stone  with  one  hand  of  the 
other  is  employed  in  washing  it  with  a 
It  is  then  polished  with  tripoli,  charcoi 
fine  linen,  and  afterwards  with  a  piece  of  felt 
oil  and  tripoli,  and  finished  off  with  pure  oil  Laid 
cotton  wool. 

SCALD  (Skiilid),  signifies  in  the  ancient  Norsk  lan- 
guage a  poet.  In  the  old  northern  literature,  those  osj- 
thological  poems  of  which  the  writers  are  known  art 
properly  called  songs  of  the  Scalds,  while  those  of  un- 
known authors  are  termed  Eddas.  It  appears  from  Taci- 
tus that  the  ancient  Germans  bad  those  three  classes  ci 
poems  which  were  found  at  a  later  era  in  Scandinavia, 
namely,  relating  to  the  gods,  to  heaven,  and  to  historical 
subjects.  The  Scalds  whose  remains  have  come  dowt. 
to  us  arc  very  numerous.  Their  poems  am  p*rtly  allite- 
rative, and  partly  rhymed  ;  and  this  latter  circumstance 
seems  to  indicate  works  of  comparatively  recent  date.  Th<- 
historical  value  of  their  poems  is  considerable ;  but  tbey  are 
written  in  a  peculiar  vein  of  exaggeration,  and  in  a  meta- 
physical and  almost  enigmatical  fashion,  which  appears  to 
have  been  characteristic  of  the  poetical  art  of  the  north. 
(.Sir  Edda,  Saga.)  The  most  complete  list  of  the  Scaki*. 
and  commentary  on  Scaldic  poetry,  is  to  be  found  (ac- 
cording to  the  Conversations  Lex.)  Id  the  Fundgrulem 
des  Orient,  vol.  L 

SCALE.   (It.  scala.  a  ladder,  or  series  qf  stairs.)  In 
progressive  series  of  sounds  rising  in 
in  gravity  from  any  given  pitch  to  1 
through  such  interroed 
as  create  an  agreeable  and  perfect 


all  the  harmonical  intervals  are  conveniently  disiiieJ. 
See  the  words  Diatonic  and  Chromatic. 

Scale.  In  Mensuration,  a  line  or  rule  of  a  definite 
length,  divided  into  a  given  number  of  equal  parts, 
and  used  for  the  purpose  of  measuring  other  linear  mag- 
nitudes. It  becomes  a  standard  scale  when  all  its  di- 
visions have  been  examined  and  compared  with  sosne 
standard  measure.  (See  Meaxcme.)  The  scales  of  ther. 
mometers  are  graduated  from  sume  arbitrary  point  ■ 
zero  (as  that  which  indicates  the  temperature  of  freezing 
water),  from  which  the  heat  is  counted  upwards  or  do*r. - 
wards  in  degrees,  which  are  also  arbitrary. 

The  term  scale  Is  also  applied  to  a  mathematical  in- 
strument, consisting  of  an  assemblage  of  lines  and  figure 
engraved  on  a  plane  rule,  by  means  of  which  certain  pro- 
portional quantities  or  arithmetical  results  are  obtain  r<! 
by  inspection.  Of  these  the  principal  are  the  plant  scale, 
the  diagonal  scale.  Gunter's  scale,  Ac.  For  the  con- 
struction and  uses  of  these  various  scales,  see  Robertson  t 
Deseriptiim  and  Use  of  Mathematical  Instruments. 

In  Arithmetic,  scale  signifies  the  order  of 
on  which  any  system  of  notation  is  founded  ;  as  the  btmarj 
scale,  the  denary  scale,  &c.    Sec  Bin  art  A 
Notation. 

Scalr,  In  Zoology,  Is  properly  applied  to  the 
generally  thin,  small,  and  umbrfcatcd.  wh 
skin  of  fishes.   They  are 


en  classified  according  to  the 
Sec  the  words  Ctmoid.  Cv- 


cations  of  the 
"  scutes."   Fishes  have 
structure  of  their  scales. 
cloid.  Ganoid,  Placoid. 

SCALE'NE.  (Gr.  mstXi^fA  In  Geometry,  a  sca- 
lene triangle  is  a  triangle  of  which  the  three  sides  »rr 
unequal.  A  cone  or  cylinder  is  also  said  to  be  scalene  u 
its  axis  is  Inclined  to  its  base ;  but  in  this  case  the  term 
oblique  is  more  frequently  used. 

SCALE'NUS.  A  muscle  of  the  neck,  situated  between 
the  transverse  processes  of 
upper  part  of  the  neck. 

SCALPEL.   (Lat  scalpare,  to  carve.)  A.i 
knife. 

SCALPRUM.   (Lat.  a  knife.) 
cutting  edge  of  the  incisor  teeth. 

SCA'MMONY,  in  Pharmacy,  is  the  gum-resin  of 
the  Convolvulus  seommonea,  chiefly  Imported  from  Alep- 
po and  Smyrna  in  packages,  called  drums,  meighioi 
about  100  pounds  each.  It  is  of  a  dark  olive  colour,  and 
when  wetted  and  rubbed  should  easily  form  a  milky  so- 
lution :  it  is  very  apt  to  be  adulterated,  and  an  article 
entirely  fictitious  is  often  sold  under  the  name  of  scans- 
mony.  Scammony  is  an  excellent  drastic  purge,  and  i» 
generally  administered  in  combination  with  other  pur- 
gatives in  doses  of  three  or  four  grains. 

SCA'NDALUM  MAGNA'TUM.  In  Law,  an 
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SCANSORIAL& 

which  still  lies,  although  for  a  long  period  it  ha*  never 
been  resorted  to,  on  the  stat.  2  Ric.  5t.  stnt.  1.  c.  5.,  and 
statute  of  Westminster  the  First,  3  E.  1.  c.  34.,  for  words 
spoken  in  derogation  of  a  peer,  a  judge,  or  other  great 
officer  of  the  realm  ;  which  need  not  be  such  as  would  be 
actionable  at  common  law  in  the  case  of  a  private  per- 
son. *•  Tho  Duke  of  Richmond  v.Castellow."  in  the  eighth 
year  of  Queen  Anne,  seems  to  have  been  the  last  instance 
of  this  species  of  action. 

SCANSfyRIALS,  Scantoret.  (Lat.  scando,  I  climb.) 
Climbing  birds.  The  name  of  an  order  of  birds,  including 
those  which  have  the  toes  arranged  in  pairs,  two  before 
and  two  behind  .  a  conformation  of  the  foot  which  is  ad- 
mirably adapted  for  the  act  of  climbing. 

SCANT.  In  Naval  language,  the  term  applied  to  the 
wind  when  it  in  barely  fair. 

SCANTLING.   (Fr.  echantlllon.)    In  Architecture, 
the  measures  of  breadth  and  thickness  of  a  piece  of  tim- 
ber or  other  material.   It  is  also  the  name  of  a  piece 
when  under  five  inches 
In  Naval 

of  the  breadth  and  thickness  of  the  timbers.  Thus 
two  ships  of  different  sixes  may  have  the  same  scantling. 

SCA'PE.  In  Botany,  a  peduncle,  which,  in  plants  des- 
titute of  a  stem,  rises  above  the  ground  and  supports  the 
flowers  upon  its  apex,  as  in  cowslip.  Also  a  synonym  of 
tpeUus. 

JCAPEMENT,  or  ESCAPEMENT.  See  Houolouy. 
SCAPHITE.-  (Cr.  r*m$n,  a  boat.)  A  genus  of  el- 
liptical-chambered shells,  belonging  to  the  family  of 
Ammonites,  having  the  inner  extremity  coiled  up  in 
whorls  embracing  one  another,  and  the  outer  extremity 
continued  nearly  in  a  horizontal  plane,  and  then  folded 
back,  so  as  sometimes  to  touch  the  spire  of  the  opposite 
end  of  the  shell.  The  transverse  plates  are  numerous, 
and  are  pierced  by  a  marginal  siphuncle  at  the  back  of 
the  shell,  and  their  edges  are  deeply  cut  and  foliated. 
I"hese  beautiful  shells,  which  thus  resemble  the  ancient 
form  of  a  boat,  are  almost  peculiar  to  the  chalk  form- 
ation. 

SCA'POLITE.  A  mineral,  originally  from  Arendahl 
in  Norway,  the  crystals  of  which  are  often  collected  in 
groups  of  parallel,  diverging,  or  intermingled  prisms  ; 
hence  its  name,  from  wmmv* ,  a  rod,  and       ,  a  Hone. 

SCA'PULA.  (Lat.  the  shoulder.)  In  Comparative  Ana- 
tomy  the  bone  which  passes  from  the  shoulder  joint  In  a 

Ills 


scapular^  of 


flat,  generally  triangular,  sometimes  subquadri lateral,  In 
the  Mammalia  ;  narrow,  and  commonly  sabre-shaped,  in 
birds  ;  narrow  and  straight  in  Saurian  reptiles  ;  a  round, 
strong,  and  straight  column,  in  Chelonian  reptiles;  va- 
riously shaped,  and  articulated  to  the  back  of  the  skull 
in  most  tithes. 

SCA'PULARS,  or  SCAPULAR  FEATHERS,  in 
Ornithology,  are  those  which  take  their  origin  from  the 
shoulders  and  cover  the  sides  of  the  back. 

SCA'PULARY.  A  portion  of  the  dress  of  the  monastic 
orders,  consisting  of  two  bands  of  woolleu  stuff,  of  which 
the  one  crosses  the  back  or  shoulders,  and  the  other  the 
stomach.  According  to  the  Abbe  Fleury  (Meeurs  des 
Chrt  liens),  the  scapulary  originated  with  St.  Benedict, 
and  was  a  large  and  heavy  covering  of  the  shoulders, 
worn  by  the  early  monks  in  their  rural  labours  for  the 
convenience  of  carrying  loads,  and  to  protect  the  tunic. 
Simon  Stock,  an  Englishman,  general  of  tho  Carmelites 
in  the  I3th  century,  first  Introduced,  under  the  authority 
of  a  vision,  the  notion  that  the  scapulary  is  an  especial 
sign  of  devotion  to  the  Virgin  Mary.  Since  that  time  it 
has  been  not  an  uncommon  superstition,  that  whoever 
dies  wearing  it  is  sure  of  salvation.  The  [i 
lay  persons  consists  of  two  little 
the  name  of  the  Virgin  is  embroidered. 

SCA'PUS.  (Lat.  a  stalk  )  In  Ornithology,  the  stem 
or  trunk  of  a  feather,  Including  the  hollow  base  or  quill, 
••  calamus,"  which  is  inserted  into  the  skin,  and  the  solid 
exserted  stem  supports 

Scapus.    In  Archil 
column,  which  see 

SCARAH.E'IDANS,  Scarabeidtr.  (Lat.  scarabarus, 
a  beetle. )  The  name  of  a  family  of  Coleopterous  insects, 
of  which  the  genus  Scarabteus  is  the  type ;  it  corresponds 
with  the  great  trilicof  Lamelticoms.    See  that  word. 

SCARABiE'US.  In  Antiquities.  The  use  and  mean- 
ing of  the  scarabsrus,  as  a  symbol,  are,  as  yet,  among  the 
mysteries  of  archaeological  science.  The  Egyptians,  it  is 
said,  found  in  it  an  emblem  of  the  world  instinct  with  the 
feeds  of  life  ;  because  the  kind  of  beetle  represented  by  it 
forms  a  ball  of  earth  in  which  to  deposit  its  eggs.  It  Is 
also  called  a  type  of  the  sun.  However  this  may  be,  it 
was  habitually  worn  by  the  ancient  Egyptians  and  Etru- 
rians as  an  amulet.  According  to  Mrs.  Hamilton  Gray 
(  Tour  to  the  Sepulchres  of  Etrutia,  1810),  several  differ- 
ent styles  of  the  scarabsrus  are  traceable.  The  ancient 
Egyptian  scarabctus  was  plain,  or  inscribed  with  charac- 
ters ;  and  was  made  of  opaque  stone,  basalt,  or  porphyry. 
The  Etrurian  scarabirus  (found  in  quantities  in  the 
tt'Dulchres)  wan  of 

P  I0H5 


rting  the  barbs,  or  "  rachla." 

i lecture,  the  same  as  the  shttfl  of  a 


SCENE. 

I  onjx.  sardonyx,  agate,  or  jasper.  It  it  almost  always 
engraved,  generally  with  the  figure  of  a  god  or  genius, 

!  supposed  to  be  the  chosen  protector  of  the  indivi- 
dual who  wore  ft :  sometimes  with  whole  scenes,  such 
as  the  labours  of  Hercules,  races,  Ac.  ;  sometimes  with 
Etruscan  words  or  names  ;  and  occasionally  with  Egyp- 
tian divinities,  —  IsU  or  Horus.  Lastly,  the  modern 
Egyptian  scarabsus  of  Roman  timet  was  generally  of 
precious  or  semi-precious  stones,  and  rudely  engraved  ; 
and  seems  to  belong  to  an  age  when  the  religious  use  of 
the  scarabsrus  was  forgotten,  and  it  was  retained  only  as 
an  ornament.  In  the  Etruscan  scaraba?i  themselves,  ac- 
cording to  the  same  authoress,  there  are  three  distinct 
styles  of  art  remarkable,  —  the  rude  or  native  Etruscan, 

ths*c:Tn4n«?r.d^t,,at  of.a  ?*riod  of  dcc,lne- 

SCA'RAMOLCH.  ( Hal.  scaramuccia,  skirmish.)  A 
personage  in  the  old  Italian  Comedla  dell'  Arte,  dressed 
in  the  Spanish  or  Hitpano-Neapolitan  costume,  and  re- 
presenting a  military  personage,  a  poltroon  and  bragga- 
docio, who  always  ended  by  receiving  a  beating  from  the 
hands  of  Harleouin.  The  most  celebrated  Scaramouch 
of  the  Italian  theatre  at  Paris  was  Tiberio  Fiurelll,  a 
Neapolitan,  who  bad  the  honour  of  making  Louis  XIV. 
laugh  when  an  infant ;  and  whose  agility  was  such  that 
he  was  able,  according  to  his  biographers,  to  give  a  box 
on  the  ear  with  his  foot  at  the  age  of  SO. 

SCARFING.  In  Architecture,  the  formation  of  • 
beam  out  of  two  pieces  of  timber ;  usually  employed  when 
it  cannot  be  conveniently  procured  in  one  length.   It  Is 


usually  performed  by  Indenting  the  pieces  where  they 
are  joined  to  each  other,  and  bolting  them  together  in 
the  opposite  direction. 


SCARF. SKIN.  The  cuticle  or  epidermis.  Set  Skin. 
SCARIFICATOR.  An  instrument  used  in  cupping  ; 
it  consists  of  10  or  12  lancets,  which  are  discharged  through 
apertures  in  its  plane  surface  by  pulling  a  kind  of  I  ' 
so  that  In  passing  they  make  a  number  of  " 
the  part  to  which  the  instrument  is  applied. 

SCARLATI'NA.  or  SCARLET  FEVER.  This 
highly  contagious  disease  assumes  two  forms.  In  the  one 
it  comes  on  with  the  usual  symptoms  of  fever,  such  as 
chills  and  beat,  thirst,  nausea  and  vomiting; 
on  the  third  or  fourth  day  a  scarlet  efflorescence  ap- 
pears upon  the  skin,  which  in  three  or  four  days  ends  in 
the  cuticle  peeling  off  in  branny  scales :  the  febrile  symp- 
toms and  soreness  of  the  throat,  if  any  had  been  observed, 
then  give  way,  and  the  patient  gradually  recovers.  It  is, 
however,  not  uncommonly  followed  by  dropsical  swelling 
of  the  body,  which  is  but  of  short  continuance.  In  the 
other  form  of  this  disease  the  febrile  symptoms  are  at 
first  more  alarming:  there  is  bilious  vomiting,  great 
soreness  and  ulceration  of  the  throat,  quick  and  small 
pulse,  laborious  breathing  ;  and  the  eruption,  instead  of 
mitigating  the  symptoms,  is  accompanied  by  their  dan- 
gerous Increase.  The  body  becomes  swollen,  and  the 
nose  and  eyes  inflamed  ;  the  breath  grows  foetid,  and  the 
inflammation  of  the  throat  terminates  In  greyish  sloughs, 
which  give  it  a  speckled  appearance.  Under  an  aggra- 
vation of  such  symptoms,  the  patient  is  cut  off;  or  his 
recovery  is  very  slow,  and  dropsical  swellings  and  glan- 
dular tumours  follow,  and  leave  him  in  a  very  precarious 
state.  It  occasionally  happens  that  the  putrid  symptoms 
run  very  high  ;  the  rash  is  livid,  and  accompanied  by  pe- 
techia ;  the  breath  highly  net  id,  the  throat  gangrenous  ; 
and  other  symptoms  announce  a  highly  malignant  form 
of  the  disease. 

In  the  milder  form  of  scarlet  fever,  the  bowels  should 
be  cleansed  by  saline  aperients,  and  the  patient  kept  in  a 
~tte  temperature,  as  near  60°  as  possible,  and  in  a 
nd  open  room.  If  the  throat  Is  much  affected,  an 
should  be  given  as  early  as  possible,  and  the  bowels 
opened  by  small  doses  of  calomel  and  antimouials.  When 
the  heat  of  the  body  Is  much  above  the  usual  standard, 
or  very  distressing,  sponging  with  cold  w  ater,  judiciously 
resorted  to,  has  proved  eminently  useful.  Acidulated 
gargles  must  be  used  for  the  throat ;  and  the  dilute  acids, 
with  light  preparations  of  bark  and  tonics,  at  the  decline 
of  the  eruption,  are  required.  Where  the  malignant 
symptoms  run  high,  cordial  tonics,  acids,  wine,  and  the 
other  treatment  of  putrid  fevers  must  be  adopted. 

Scarlet  fever  is  distinguished  from  measles  by  the 
greater  extent  and  want  of  elevation  of  tho  eruption, 
and  by  its  not  congregating  into  semilunar  patches  ;  nor 
is  there  the  cough,  and  running  from  the  eves  and  nose, 
which  usher  in  the  measles.  It  seises  those  of  all  ages, 
but  children  and  young  persons  are  most  subject  to  it ; 
and  it  appears  at  all  seasons  of  the  year,  but  in  autumn 
is  often  epidemic.  It  may  attack  the  same  person  more 
than  once. 

SCARP.  In  Fortification,  the  interior  slope  of  the 
ditch.   See  F.scsaP. 

SCE'LIDES.  (Gr.  rxiAsr,  a  leg.)  In  Mammalogy, 
the  lower,  posterior,  or  pelvic  extremities. 

SCENE.  In  Dramatic  Literature  ( from  the  Gr.  tn%**, 
arbour),  dramatic  representations,  having,  it  is  supposed, 
originally  taken  place  on  spots  of  ground  shaded  with 
boughs  of  trees.   The  imaginary  place  Id  which  the  ac- 
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PAINTING. 


tlon  of  the  play  li  supposed  to  p*»i ;  alto  a  division  of  a 
drama:  properly  speaking,  whenever  the  action  changes 
to  a  new  scene  or  place.  But  in  the  French  theatre, 
and  those  framed  on  its  model  (In  which  unity  of  place 
is  observed),  every  entry  of  an  actor  constitutes  a  new 
On  the  English  stage,  the  subdivision  called  a 
is  extremely  arbitrary  ;  the  scenes  in  most  plays 


In  a  play  are 
Act. 

SCENE  PAINTING 


Of 


A  department  of  the  art 
painting  governed  by  the  laws  or  perspective,  applied  to 
the  peculiar  exigencies  of  a  theatre.  It  is  conducted  chielly 
in  water  colours,  and  admits  of  the  most  striking  effects, 
which  indeed,  in  scene  painting,  is  almost  all  that  is  re- 
quired. 

SCENERY.  The  appearance  of  a  place  or  of  objects, 
or  the  representation  of  a  spot  wherein  an  action  is  per- 
formed.  See  Landscape. 

SCE'PTICISM.  (Gr.  rxieessssu,  /  examine.)  In 
the  History  of  Philosophy,  a  name  given  to  that  tendency 
of  thought  or  system  of  doctrines  the  object  of  which  is, 
by  denying  the  existence  of  all  grounds  of  knowledge,  to 
introduce  universal  doubt  and  suspension  of  assent. 
Schools  of  scepticism  have  existed  at  several  different 
periods  In  the  progress  of  philosophical  inquiry.  The 
first  who  received  or  adopted  the  name  was  l'yrrho,  a 
contemporary  of  Alexander  the  Great,  and  his  successors, 
who  taught  in  Athens  about  the  year  300  B.C.  Our  chief 
notices  of  his  opinions  arc  derived  from  the  writing*,  in 
verse,  of  his  disciple  Turn in,  preserved  to  us  by  Sextus 
Empirlcus.  He  wa*  led  to  his  sceptical  views  partly  by 
the  contradictious  observable  in  the  impressions  on  our 
I  partly  by  the  Incompatibility  of  the  principles 

pension  of  judgment 
corresponding  state 
and  matte  virtue  and 
of  mental  perturbation.  Either  ho  or  his  scholars  endea- 
voured to  present  a  synopsis  of  their  sceptical  views  in 
ten  general  forms,  or  commonplaces,  all  or  which,  how- 
ever, may  be  Included  in  one  or  other  of  the  two  source* 
of  doubt  mentioned  above. 

The  school  of  Pyrrho  seem*  to  have  expired  with  hi* 
disciple  Tlmon  ;  though  many  of  his  views  were  espoused 
and  maintained  by  the  later  academy.  (See  Ac adkmics.) 
About  the  middle  of  the  third  century  of  the  Christian 
era.  we  meet  with  a  school  to  which  the  name  of  the  later 
sceptics  has  been  assigned.  This  sect  seem*  to  have  ori- 
ginated with  one  Alnesidemus,  a  physician.  It  was.  in 
fact,  a  school  of  physicians,  who,  In  opposition  to  the  Me- 
thodic sect,  adopted  a  strictly  empirical  mode  of  treatment, 
and  sought  in  sceptical  considerations  a  Justification  of 
their  practice.  The  grounds  of  this  scepticism  have  been 
recorded  by  Sextus  Empirlcus  It  regarded  not  so  much 
the  validity  of  the  notices  given  by  the  senses  (to  which 
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well-known  emblem  of  sovereignty.  Achillea,  aa  is  ' 
known,  swear*  by  his  staff  or  sceptre  iu  the  first 
the  //../••/.  Tarquiu  the  elder  first  assumed 
among  the  Romans.  According  to  Justin.  It  wj 
a  spear.  The  sceptre  of  the  Merovingian  kings,  as  re- 
presented on  monuments,  is  a  rod,  probably  of  metal,  of 
the  height  of  the  bearer,  and  slightly  curved  like  a  cro- 
sier. 

SCHAA'LSTEIN.  At 
tpar  (tafel-spath  of  the  Germans).    It  "occurs  in  grry 


J 'in  srauUMon  (i£y™™funV£\ 
of  indifference  in  feeling  («**{«{<«), 
d  happiness  to  consist  in  the  absence 


in  the  Bannat. 

SCHEELE'S  GREEN.    A  green  pigment  obtain] 
by  mixing  arsenite  of  potassa  with  sulphate  of  copper 
It  is  an  arsenite  of  copper. 

SCHEE'LIUM.  A  name  sometimes  applied  to  tung- 
sten, in  honour  of  Scheele,  who  discovered  it. 

SCHELLING.  THE  PHILOSOPHY  OF,  teaches 
the  identity  or  indifference  of  the  ideal  and  real,  lu 
author.  Frederick  Wilhclm  Joseph  von  Schelling.  <u 
born  January  27th,  1775,  and  studied  successively  ti 
Tubingen,  Leipzig,  and  Jena.  In  the  latter  place,  kc 
was  a  pupil  of  Fichte.  Schelling  lived  till  recently  st 
Munich,  under  the  patronage  of  the  King  of  Bavam 
who  ennobled  him,  and  advanced  him  to  the  dignity  «** 
gehcime  rath,  or  privy  councillor ;  but  he  has  within  tb* 
last  few  months  accepted  of  an  Invitation  from  the 
Prussian  monarch  to  reside  at  Berlin,  where  hi*  lecture 
are  said  to  excite  the  most  lively  interest  among  U - 
Prussian  literati. 

It  is  extremely  difficult  to  understand  the  true  import 
and  significant-)'  of  any  particular  system  of  philu-opi"- 
if  it  is  considered  in  itself,  and  apart  from  iu  counectkm 
with  the  general  history  of  philosophy,  which,  from  it« 
earliest  origin  to  its  latest  development,  will  be  f 


their  empirical  method  Imposed  on  them  a  necessity  of 
yielding  their  assent),  as  the  general  form  and  method  of 


void,  inas 
in  the 


rerlect  induction  uas  im| 
factory.  They  also  attack 
the  received  doctrines  of 


science.    Syllogism  they 
much  as  the  conclusion  must  have 

on  which  tho  major  proposition 
lie ;  imperfei 

and  effect,  and  of  the  na- 
ture of  God  ;  chiefly  In  opposition  to  the  Stoics,  the  most 
dogmatical  of  the  ancient  sects.  Their  morality,  like 
their  speculative  creed,  was  a  system  of  mere  sensualism. 
This  school  may  be  considered  as  the  last  purely  Grecian 
sect.  After  them  an  oriental  clement  was  introduced 
into  philosophy,  which  materially  altered  its  character 
and  bearing.  The  most  celebrated  sceptics  of  modern 
times  are,  Montaigne  (a.d.  IntiO) ;  Glanville,  an  English- 
man, who  flourished  about  the  period  of  the  Restoration  ; 
Bayle,  and  Hume.  Of  these  Mr.  Hume  has  the  merit 
nf  producing  the  most  systematic  and  comprehensive 
scheme  of  scepticism  the  world  has  yet  seen.  According 
to  this  philosopher,  all  the  objects  of  consciousness  may 
be  reduced  to  two  classes,  —  I .  the  impressions  on  the 
senses ;  and,  'I.  Ideas,  or  copies  of  those  impressions,  which 
differ  from  their  originals  only  in  being  less  vivid.  All 
knowledge,  save  that  of  mathematical  relations,  consists 
in  the  arrangement  of  these  impressions  according  to  the 
order  of  their  succession.  Of  the  connection  between 
any  two  links  of  this  succession  we  know  nothing  ;  that 
to  which  we  give  the  name  of  causation  being,  iu  fact, 
nothing  more  than  habitual  sequence  relatively  to  the 
phenomena,  and  custom,  or  often-repeated  association, 
in  relation  to  ourselves.  All  inquiry  Into  things  in  them- 
selves, or  their  grounds.—  in  other  words,  all  metaphysical 
speculation,  is  consequently  founded  on  delusiou.  The 
writings  of  David  Hume,  which  contain  his 
speculations,  are  his  Treatise  on  lit 
the  early  part  of  the 
Utttcr,  book  x.  ch. 


constitute  a  close  and  compact  whole.  This  general 
truth  is  particularly  applicable  to  the  philosophical  d  - 
vclopment  of  Germany,  the  unity  of  whose  literary  pur- 
suits seems  to  supply  the  want  of  a  true  political  unity. 
The  concatenation  of  views  and  opinions,  from  Lei  bam 
and  Spinosa  to  the  philosophers  of  the  present  day.  is 
easily  traceable;  but  it  will  be  sufficient  for  theeluri* 
dation  of  Schelling's  philosophy  to  begin  with  the  cri- 
tical theory  of  Kant.  The  transcendental  idealism  of 
this  philosopher  formed  the  transition  from  the  can- 
pi  ricism  of  the  eighteenth  century,  and  effect  .xi,  as  it 
were,  a  compromise  between  the  scepticism  of  Hume  and 
the  realism  which  it  succeeded  to.  Without  denying  or 
asserting  the  existence  of  a  material  world,  Kant  was 
content  with  confessing  an  ignorance  at  all  events  of  its 
nature.  He  taught  that  all  that  man  can  know  of  out- 
ward objects  is,  that  they  furnish  the  material  ground  »f 
his  conceptions;  to  which  the  mind  furnishes,  on  its 
part,  the  form,  in  congruity  with  its  original  and  con- 
natural laws.    Of  things  themselves,  or,  as  Kant  call* 


Met ,  book  x.  ch.  1.) 
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volume  of  his  Euays.  (See 


a  tt<\d  to  lean  on.)  A 


them,  of  phenomena,  man  absolutely  knows  nothing  ;  . 
that  he  can  do  is  to  note  the  modes  under  which  thrv 
appear  to  him.  But  while  the  criticism  of  the  purr 
reason  seemed  to  lead  to  a  speculative  idealism,  that  «i 
the  practical  reason  appeared  to  possess  a  mystical  ten 
dency.  The  principles  of  the  latter  work  ittav  thus  U* 
summed  up :  —A  consideration  of  the  exigencies  ot  mm  * 
moral  nature  enforces  the  validity  of  those  idea*  of  U4, 
immortality,  and  a  future  state  of  retribution,  which  the 
speculative  reason  does  indeed  project,  but  cannot  legi- 
timate. The  latter  tendency  or  the  Kantian  philosophy 
was  worked  out  by  I  lam  an  and  Herder,  but  found  it* 
culminating  point  In  Jacobi's  1'hilosophr  of  Faith  t  GU*- 
ben' i  Pkitotophie),  which  had  many  adherents  in  Ger- 
many, and  extensively  influenced  the  prevailing  ideas  of 
philosophy.  According  to  Jacobl.  the  end  and  aim  of 
true  philosophy  Is  a  knowledge  of  God.  Now,  the  pur- 
suit of  this  object  must  set  out  from  feeling  and  intuitk* . 
for  there  is  no  speculative  method  which  can  give  a 
demonstration  of  God  ;  for  God  is  Infinite,  but  the  un- 
derstanding finite ;  and  all  mediate  knowledge  by  reason- 
ing, which  is  a  procedure  of  the  intellect,  cannot  attain 
to  the  infinite.  Reasoning,  moreover,  cannot  do  more 
than  establish  the  correspondence  of  certain  identical 
propositions  from  which  it  passes,  step  by  step,  assd  on 
the  presumption  of  whose  truth  it  proceeds.  The  ele- 
ment, therefore,  of  all  human  knowledge  is  faith ;  an 
original  Instinct  of  man's  nature,  which  Immediate!* 
revoals  to  him  the  divine ;  and,  in  spite  of  any  suspicion* 
of  the  validity  of  sensuous  testimony,  enforces  a  belief  in 
the  existence  of  an 
menu  of  Jacobl 
Kant,  regard  God  as  a  I 
spirit,  whose  presence  is 
and  further,  in  the  way  that  he  insisted  on  the  valjdst/ 
of  the  immediate  perception*  of  consciousness,  in  oppo- 
sition to  the  absolute  authority  of  the  finite  understat- 
ing. However,  true  philosophical  science  cannot  admit 
of  any  *uch  contrariety  of  intellect  and  feeling  ;  and  to 
establish  their  identity,  or  at  least  to  combine  them  is 
unison,  wa*  the  problem  which  Fichte  attempted  to 
•olve.    But  the  predominant  character  of  the  latter  * 
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philosophy  lift  In  the  way  in  which  he  carried,  to  its 
extreme  result,  the  idealistic  tendency  of  Kant.  In  the 
Wissenschaftslehre  we  have  a  system  of  pure  and  abso- 
lute idealism.  The  existence  of  a  material  world  is  here 
denied  unconditionally  ;  the  real  exlsU  only  so  Tar  a*  it 
is  necessarily  conceived  by  us  ;  so  that  the  external 
world  is  purely  a  creation  of  our  conceptions,  and  the 
real  is  a  product  of  the  ideal.  To  use  the  language  of 
Fichte. -Jthe  ego  is  absolute,  and  posits  itself  ;  it  is  a 
pure  activity.  As  its  activity,  however,  has  certain  in- 
definable  limits,  when  it  experiences  this  limitation  of 
its  activity  it  also  posits  a  non-ego,  and  so  originates 
the  objective  world.  The  ego,  therefore,  cannot  posit 
itself  without  at  the  same  time  projecting  a  non-ego; 
which,  consequently,  is  in  so  far  the  mere  creation  of  the 
ego.  With  the  mediate  knowledge  of  reflection,  by  which 
Fichte  attained  to  this  speculative  result,  he  combined 
for  practical  ends  the  authority  of  immediate  conscious- 
ness. As,  he  argued,  it  is  from  the  impulse  of  the  ego 
Co  activity  that  the  non-ego  arises,  the  absolute  ego  is 
also  in  the  same  relation  to  the  intelligent  ego  as  a  cause 
la  to  its  effect.  But  although  the  absolute  practical  ego 
is  absolutely  free,  and  the  sole  principle  of  all  reality, 
no  as  to  posit  the  world  in  opposition  to  itself,  and  to 
be  its  cause,  it  has,  nevertheless,  a  subjective  limit  to  its 
operation.  This  is  the  idea  of  duty  which  the  conscious- 
ness immediately  announces  to  man  as  an  unconditional 
authority  and  obligation ;  which,  however,  is  not  sub- 
rersire  of  the  freedom  of  the  ego,  but  is  simply  an  im- 
pulsive motive  to  Its  activity.  Now,  so  far  as  the  ego 
attempts  to  realise  this  duty,  it  tends  to  a  moral  order. 
He  who  does  his  utmost  to  establish  this  moral  order, 
comes  near  to  the  Deity,  and  enters  upon  hU  true  and 
proper  life. 

Such  was  the  point  to  which  speculation  had  attained 
when  Schelling  appeared  as  a  philosophical  writer.  The 
subjective  thought  had  been  made  the  supreme  and  only 
principle,  before  which  all  objective  entity  was  driven 
i       tci  ^  r^^i  \  fid  «  ^^r^  ij  1>1^  c  s  w   t.^o  s>  a  1 1  y   f  t  \\  o  i  ^  n 

the  only  real  existence  acknowledged.  For  this 
dealism  ScheUlng,  however,  did  but  substi- 
.ectlve  idealism,  by  giving  objectivity  to  the 
Wea  itself,  and  declaring  every  entity  to  be  also  rational 
thought.  Kant  had  spoken  of  the  objective  as  unknow- 
able ;  Fichte  had  denied  its  existence  ;  and  ScheUlng 
identified  the  ideal  and  the  real.  Fichte  had  confined 
himself  to  giving  a  derivation  of  nature  and  its  laws  out 
of  an  absolute  and  spontaneous  activity  of  the  ego. 
ScheUlng  maintained  that  not  only  must  the  laws  of 
consciousness  be  immediately  cognizable  in  the  objective 
world,  as  laws  of  nature ;  but  conversely,  alto,  the  laws  of 
nature  must  be  immediately  demonstrable  in  the  con- 
sciousness as  laws  of  the  subjective.  Man  finds  himself 
in  nature,  and  nature  in  himself.  Besides  Fichte  *  me- 
thod, therefore,  of  descending  from  the  ego,  ScheUlng 
held  it  to  be  necessary  to  ascend  from  nature  up  to  ego. 
The  former  method  is  given  in  his  transcendental  phi- 
losophy, the  latter  in  the  nature.philosophu,  which  make 
up  his  system  of  Identity.  The  general  principles  of  this 
system  -are  as  follows :  —  That  true  and  perfect  science, 
which  it  has  always  been  the  object  of  philosophy  to 
realize,  must  be  one  which  has  its  authority  In  itself, 
embraces  all  things,  and  is  perfect) 


philosophical  science  is  possible ;  and  this  is  a  science  of 
the  existent  agreeably  to  the  ideas  (  H \  istenscha/t  eon 
ideen) ;  that  is,  a  science  of  God,  and  of  his  relation  to 
the  world,  and  of  man  and  nature.  According  to  the 
nature -pk ilotopky,  the  Absolute,  or  God,  is  both  thought 
and  entity,  wiUiout  either  unity  or  difference,  out  of 
which  all  contrariety  has  proceeded,  and  into  which  it 
will  again  return.  As  the  Absolute  is  the  sole  and  eter- 
nal essence  of  all  things,  every  true  entity,  and  there- 
fore nature  also,  is  divine,  without  a  participation  in 
which  there  can  be  no  existence.  In  the  eternal  gene- 
ration of  things,  the  Absolute  has  revfciled  Itself  in  in- 
finite ways  in  space  and  time.  This  revelation  is  a  living 
development  of  the  infinite  according  to  certain  con- 
traries of  the  subjective  and  the  objective,  the  ideal  and 
the  real.  These  contraries  strive  to  combine  together  in 
different  proportions,  aud  so  acquire  different  names, 
according  to  the  varying  preponderance  or  polarity  of 
the  ideal  and  real.  Things,  consequently,  are  not  dif- 
ferent in  their  essence,  but  merely  quantitatively,  or  in 
degree.  The  preponderance  of  the  objective  constitutes 
unconscious  nature  ;  that  of  the  subjective  is  spirit.  The 
more  complete  the  combination  of  these  contraries,  the 
more  perfect  are  the  objects.  The  most  perfect  union  of 
them,  or  their  absolute  indifference,  is  found  in  the  uni- 
verse ;  and  this  complete  identification  and  reunion  of 
them  is  the  full  revelation  of  God.  Man,  lastly,  is  a  copy 
of  the  universe  (microcosm),  in  so  far  as.  In  a  manner  of 
his  own,  he  unites  together  the  ideal  and  the  real. 

The  philosophy  of  Schelliug  appears,  then,  to  be  di- 
rectly opposed  to  that  of  Kant,  from  which,  however,  it 
is  directly  descended,  not  only  in  the  nature  of  the  know* 
ledge  which  It  assumes  to  be  possible,  but  also  with  re- 
spect to  the  objects  of  that  knowledge.  In  its  essence 
it  pretends  to  give  a  true  image  of  the  object  known,  and 
embraces,  therefore,  both  nature  and  the  world  of  man 
and  spirits.  In  its  method  of  exposition,  also,  it  prc- 
to  imitate  the  true  course  of  the  development  of 
i  which  every  thing  passes  by  coherent  and 
steps  {or  powers.  A,  A1,  A«,  Ac.)  from  the  un- 
developed to  the  developed  and  the  perfect ;  and.  begin, 
ning  from  the  lowest  grades  of  entity,  passes  toils  higher 
developments. 

Such  Is  an  outline  of  the  system  of  Identity,  as  pro- 
pounded by  ScheUlng  upwards  of  thirty  years  ago.  and 
which  has  exercised  so  important  an  influence  on  the 
mind  of  Germany.  There  Is,  however,  good  reason  to 
believe  that  the  opinions  of  its  author  have  been  ma- 
terially modified  In  the  interval ;  and  though.  Influenced 
by  some  singular  feeling  of  reserve,  which  may,  in 
fact,  be  said  to  have  characterized  him  throughout  life, 
Schelling  has  hitherto  refrained  from  embodying  his 
new  views  in  any  distinct  or  tangible  form,  yet  the  un- 
accountable leniency  with  which  be  treats  his  opponents 

i'»  translation  of 
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embrace*  all  things,  and  Is  perfectly  correspondent  to  its 
object ;  for  truth  is  impossible  without  a  perfect  agree- 
ment of  the  knowing  and  the  known.  Now,  as  all  phi- 
losophy must  proceed  on  the  assumption  that  the  cog- 
nizant mind  is  capable  of  true  cognition,  it  foil 
the  knowing  subject  cannot,  in  its  essence,  be 
to  the  object  known  ;  and  that,  consequently,  it 


must  be 

possible  to  know  the  real  essence  of  things.  The  essence, 
therefore,  of  that  which  thinks  and  that  which  exists, 
of  thought  and  entity,  soul  and  body,  is  one  and  the 
aame.  By  means  of  this  essential  oneness,  or.  in  the 
terminology  of  Schelling,  of  this  absolute  identity  and 
indifference  of  thought  and  being,  the  ideal  ana  real, 
and  in  consequence  of  the  mind  being,  in  substance  at 
least,  homogeneous  with  things  without  it,  the  former  is 
capable  of  representing  in  cognition  the  latter,  such  as 
they  are  in  truth  and  In  their  essence.  The  knowledge 
thus  gained  is  a  pure  intellectual  intuition ;  it  is  not  mere 
reflection,  whicii,  by  its  nature,  cannot  go  beyond  its 
data.  Rising  above  phenomena  to  the  ideas  of  the  ab- 
solute, which  is  their  identical  origin,  it  is  able  to  ap- 
prehend the  essence  of  things.  However,  it  is  by 
reflection  that  man  becomes  conscious  of  these  ideas 
through  the  aid  of  the  senses  ;  and  this  art  of  unfolding 
ideas  by  reflection  constitutes  Dialectics.  One  of  the 
duties  of  this  art  is  to  trace  the  identical  principle  in  its 
regular  development,  and  to  determine  every  branch  of 
knowledge,  in  relation  not  only  to  the  fundamental  idea 
of  the  truth,  but  also  to  the  cognate  sciences.  The  true 
method  of  philosophy  is  the  method  of  construction, 
and  without  it  no  safe  step  can  be  taken  in  specu- 
lative science.  This  method  is  to  become  fully  conscious 
of  the  laws  of  mind,  which  arc  inherent  in  it  ;  and, 
agreeably  to  them,  to  shape  everv  special  science  con- 
formably to  the  existence  of  things.   By  such  a  method 


in  the  celebrated  I'orrede  to  Beckers' 

-ly 

therein  displayed  to  some  of  the  principles  on  which 


Cousin's  I  or  rede,  and  the  covert  but  ill-concealed  hostilit] 
both  his  own  system  and  that  of  Hegel  are  based  (see 


in/ro),  coupled  with  the  (unacknowledged,  it  is  true, 
but  still  sufficiently  authentic)  revelations  of  some  of  his 
most  distinguished  pupils, —all  these  circumstances  haro 
given  rise  to  the  supposition  that  the  long  silence  which 
he  has  maintained  towards  the  public  will  speedily  be 
by  a  recantation  of  his  old,  and  his  avowal  of 
system.  This  conjecture  has  been  materially 
"  by  his  recent  call  to  Berlin;  and  the  ru- 
mours wnicn  nave  reached  us  of  the  nature  of  his  lectures 
leave  little  doubt  of  the  fact,  though  bis  present  views 
have  not  been  sufficiently  developed  to  warrant  us  iu 
hazarding  an  oplniou  respecting  them. 

A  brief  statement  of  the  manner  in  which  the  theory 
of  ScheUlng  was  further  modified  by  Hegel  may  be  well 
appended  here,  and  will  complete.it  as  a  general  view  of 
the  modern  philosophy  in  Germany.  In  the  Encyclo- 
pedia of  Philosophical  Sciences,  which  Hegel  published 
in  1817  at  Berlin,  and  designed  as  a  manual  for  the  use 
of  his  class,  he  gives  a  general  view  of  his  system,  and 
clearly  exhibits  its  ultimate  tendency.  "  Logic."  ho 
says,  "  is  the  basis  of  ontology."   The  idea  In  itaelf  and 

fiotentially  is  the  primary  substance,  but  in  actu  it  passes 
nto  the  real.  1  he  ideal  is  to  be  examined.  1st,  sub- 
jectively, as  It  exists  in  the  mind  ;  2d,  objectively,  or  in 
other,  i.e.  in  its  outward  manifestation;  and  3d,  ab- 
solutely, as  it  Is  realized  in  art,  religion,  and  philosophy. 
Schelling  had  made  trlpllcity  in  unity  to  be  the  law 
which  the  principle  of  identity  follows  in  its  outward  de- 
velopment, and  this  trlnary  law  forms  also  a  conspicuous 
element  of  the  Hegelian  system.  Thus  he  makes  thought 
to  be  threefold :  1.  Formal  thought,  which  is  independent 
of  all  subject  matter,  or.  in  the  language  of  Hegel,  of  all 
contents;  2.  The  notion,  or  thought  more  fully  determined; 
3. The  idea,  or  thought  in  its  totality  and  fully  determined. 
The  last  Is  the  concrete,  which  is  a  self-developing  and 
organical  system,  containing  in  iUeif  all  momenta  or 
germs  of  further  development.  Philosophy  is  the  right 
evolution  of  this  concrete,  and  iu  true  method  is  the 

The  history  of  phUosophy,  apart 
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from  its  accidental  media  of  schools  and  professors,  is 

nothing  less  than  the  actual  development  of  philosophy 
itself.  The  sereral  system*  successively  recorded  are 
but  so  many  gradations  of  progress,  and  the  latest  system 
is  the  sum  and  perfection  of  all  anterior  ones.  Thus  the 
theories  of  Schelllng  and  Hegel  are  essentially  based  on 
the  tame  principle ;  the  absolute  Identity  of  thought  and 
being.  According  to  the  former,  the  mind  is  In  full  pos- 
session both  of  truth  and  reality,  the  knowledge  of  which 
it  attains  by  self-consciousness  in  the  Intellectual  in- 
tuition. For  the  latter,  Hegel  substituted  his  dialec- 
tical momentum,  or  the  logical  development  of  the  idea. 
Generally,  Hegel  stood  In  the  same  relation  to  Schelling 
as  WolfT  did  to  Leibniti.  The  cold  and  rigorous  form, 
allsm  of  Fichtc  was  displaced  by  Schelling  for  a  loose 
and  illogical  style  of  political  enthusiasm.  Hegel,  how- 
ever, rightly  insisted  on  the  necessity  of  a  scientific  and 
systematic  form  as  an  indispensable  condition  of  an  exact 
science  of  truth.  (Michelet,  Geschichte  der  tetzten  St/s- 
teme  der  Philotophie  in  Deutschlond  ;  Jacob),  Rricfe 
uber  die  Lckre  det  Spinota ;  Fichte,  Die  Wuscn- 
tchafltlekre  j  Die  Bettimmung  der  Mentchen  ;  Schelling, 
System  det  transcendentalen  Idealismut ;  Bruno,  Oder 
liber  die  gottliche  und  natUrliche  Princip.  der  Dtngr ; 
Hegel,  Phenomenologie  det  Geittet ;  Encyclopctdie  der 
Philosophischen  Wisscnschaflen.  For  some  of  the  moro 
recent  views  attributed  to  Schelling,  see  StakCt  l'la!->- 


SCHOOLS,  INFANT. 


of  any  geometrical  or  astronomical  figure ;  a  diagram. 

SCHE'RIF.  (Arab,  lord,  or  matter.)  A  title  given 
in  the  East,  by  prescriptive  usage,  to  those  who  descend 
from  Mahomet  through  his  son-in-law  and  daughter,  All 
and  Fatlma.  They  are  also  called  Emir  ami  Scid,  and 
hav«>  the  privilege  of  wearing  the  green  turban.  (See 
Emir.)  The  chiefs  of  Mecca  and  of  Medina,  who  arc 
always  supposed  to  belong  to  this  sacred  family,  are 
styled  the  scherifs  of  those  cities. 

SCHERO'MA.  A  dryness  of  the  eye,  arising  from  a 
deficiency  in  the  secretion  of  the  lachrymal  glands. 

SCHIAH.  See  Sunniah. 

SCHILLER  SPAR.  (Germ,  schillern,  to  change 
colours.)  A  mineral  of  a  pearly  lustre  and  changeable 
hues.    Hornblend  and  Labradorite  are  varieties  of  it. 

SCHI'RRUS.  (Gr.  meet.)  An  Induration  of  a  gland, 
forming  an  indolent  tumour,  not  readily  suppurating, 
and  at  first  unattended  by  discoloration  of  the  sain. 

SCHISM.    (Gr.  /  cteare.)   Separation  from 

the  true  church  :  of  which,  as  of  heresy,  it  may  he  said 
that  Christians  are  not  agreed  whether  the  mere  act  con- 
stitutes the  crime,  or  whether  it  Is  only  a  wilful  and  ob- 
stinate separation  that  deserves  to  be  so  denominated. 
The  chief  schisms  enumerated  by  Roman  Catholic  au- 
thorities are  those  or  the  Novatians,  the  Donatists,  the 
Luciferiaus.  the  Greek  church,  and  the  Protestants. 
The  great  schism  of  the  West  in  the  14th  century  holds 
also  an  important  place  in  the  history  of  the  Papacy.  See 

SCHPSMA.  (Gr.  rzirum.)  In  Music,  an  interral 
equal  to  half  a  comma ;  therefore  eighteen  of  them  are 
required  to  make  a  complete  tone. 

SCHIST.  (Gr.rxirrsf.l  A  Geological  term  adopted 
from  the  German,  and  applied  to  the  varieties  of  slate ; 
hence  also  the  term  schistose  rocks,  applied  to  those  which 
have  a  slaty  texture.   See  Geology. 

SClll'ZOPODS.  (Or.  rri{*.  I  divide,  and  rsty.  a 
foot.)  The  tribe  of  long-tailed  Decapod  Crustaceans, 
including  those  which  have  the  legs  slender  and  fila- 
mentous, accompanied  by  an  external  articulated  branch 
as  long  as  the  limbs,  which  thus  appear  doubled  in  number; 
fitted  for  swimming,  and  not  cheliferous,  the  eggs  being 
carried  beneath  them,  and  not  under  the  tail.  The 
opossum  shrimps  (Musis)  are  examples  of  tills  tribe. 
SCHOLARSHIP.  Sec  Bprsar*. 
SCHOLA'STIC  PHILOSOPHY.  That  method  of 
philosophising  which  arose  in  the  schools  and  univer- 
sities of  what  are  commonly  called  the  dark  ages.  The 
father  of  the  schoolmen  was  John  Scot  us  Erigena.  a 
native  of  Ireland,  who  lived  in  the  ninth  century.  He 
first  introduced  among  his  contemporaries,  from  what 
source  Is  unknown,  the  philosophy  of  Aristotle,  which 
he  combined  with  the  doctrine  of  the  new  Platonists, 
and  out  of  the  combination  constructed  a  complete  sys- 
tem of  Pantheism.  These  speculations  were  at  first 
regarded  by  the  church  with  an  evil  eye;  nor  was  it 
before  the  expiration  of  the  following  century  that  they 


■  applied  to  the  purpose  of  explaining  and  support- 
ing the  leading  facts  of  Christianity.  It  was  probably 
the  necessity  which  was  felt  of  combating  heretics  with 
their  own  weapons,  that  caused  the  universal  adoption 
of  the  Aristotelian  philosophy  by  the  great  religious 
authorities  of  the  day.  It  Is  at  any  rate  certain,  that  the 
subtlety  and  ingenuity  of  the  early  schoolmen  were  con- 
fined to  the  task  of  constructing  a  scientific  ba«is  for  the 
doctrines  of  the  church  out  of  the  materials  afforded  by 
that  system.  The  scholastic  philosophy  may  be  said  to 
have  expired  with  the  conclusion  of  the  14th  century,  at 


rour  uistinct  penoas  nave  oeen  ooservea  in  me  courte 
of  its  development ;  the  first  beginning  with  iU  earliest 
commencement,  and  including  the  names  of  Berengariui, 
and  Archbishops  Lanfranc,  Anselm,  and  Hildcbert. 
The  second  era  commences  with  the  rise  of  the  sect  of 
Nominalists,  the  founder  of  whom  was  Johannes  Ros- 
cellinus.  and  their  most  distinguished  member  the  cele- 
brated Peter  Abclard.  The  third  period  is  marked  by 
the  Introduction  into  Europe  of  the  writings  of  the 
Arabian  philosophers,  and  the  translation  into  Latin  of 
the  versions  of  Aristotle's  writings,  with  the  complete 
ascendency  of  realism  (which  see),  and  the  now  un- 
disputed supremacy  of  Aristotle  The  greatest  names 
in  this  period,  which  embraces  nearly  all  the  13th  cen- 
tury, are  those  of  Albertus  Magnus.  Thomas  Aquinas, 
and  Duns  Scotus,  with  the  respective  followers  of  tbf 
two  latter,  the  Thomists  and  Scotlsts.  The  glaring 
realism  of  Scotus  roused  the  independent  spirit  of  an 
Englishman,  William  of  Oekam,  to  a  closer  investiga- 
tion of  the  internal  conditions  of  thought,  and  in  him  led 
to  what  may  be  considered  a  transition  state  bet  worn 
the  formation  of  the  old  schoolmen  and  the  tendeorv 
towards  nature  and  experience  which  distinguishes  mo- 
dern speculations.  The  acuteness  of  this  man  restore 
the  victory  to  the  Nominalists.  His  nominalism,  bow. 
ever,  differed  from  that  of  Roscellinus  and  Abelard  in 
the  admission  that  "  universals"  have  a  foundation  of 
reality  in  the  subjective  conditions  of  the  intellect,  tbouzh 
not  an  outward  nature;  whereas,  according  to  the  for- 
mer, a  general  term  was  a  name  only,  —  a  "  flatus  tot  is." 
An  excellent  account  of  the  leading  principles  of  the 
scholastic  philosophy,  and  the  mode  of  it*  combination 
with  the  Catholic  doctrines,  is  to  be  found  in  Dr.  Hamp- 
den's Bampton  Lectures  (Oxford,  1833).  The  learned 
author,  however,  does  not  sufficiently  explain  the  potDt* 
In  which  the  scholastic  notion  of  Aristotle's  pbiloso^y 
deviates  from  the  genuine  doctrines  of  that  profound 
thinker,  especially  with  regard  to  the  doctrine  of  crx tarn- 
ation, a  purelv  oriental  dogma,  grafted  on  the  Grecian 
philosophy  of  the  new  Platonists  of  the  Latin  empire. 
(See  Tennemann't  Geschichte  der  Philosophic  A 

The  scholastic  theology,  to  adopt  the  definition  nf 
Mr.  1 1  ill  tin  {Introduction  to  the  Literature  ftf  Europe 
in  the  I  ''<>>.  16/*,  and  \1tk  Centuries),  was,"  in  its  general 
principle,  an  alliance  between  faith  and  reason  ;  an  en. 
deavour  to  arrange  the  orthodox  system  of  the  church, 
such  as  authority  had  made  it,  according  to  the  rules  and 
methods  of  the  Aristotelian  dialectics,  and  sometimes 
upon  premises  supplied  by  metaphysical  reasoning."  The 
scholastic  philosophy,  according  to  the  same  author, 
"  seems  chiefly  to  be  distinguished  from  this  thevdogv  by 
a  larger  infusion  of  metaphysical  reasoning,  or  by  its  oc- 
casional inquiries  into  subjects  not  immediately  related 
to  revealed  articles  of  faith.  There  can  be  no  doubt  that 
the  sudden  rise  and  expansion  of  the 
was  favourable  to  the  growth  of  menti 
minatlon  ;  since  it  substituted  rigid  reasoning,  atlho 


on  premises  for  the  most  part  fanciful,  for  that  i 
acquiescence  In  authority  which  had 


Ich  had  distinguished  the 
theology  and  the  scanty  remnant  of  philosophy  whi» -Ji 
subsisted  in  the  ages  immediatelr  preceding.  France. Ger- 
many, England,  and  at  one  period  Spain,  were  the  prin- 
cipal seats  of  the  scholastic  controversies  :  In  Italy  they 
had  less  Influence.  Our  own  Island  has  indeed  the 
honour  of  having  produced  an  unusual  proportion  of  the 
chief  names  in  this  department  of  literature.  The  best 
known  among  these  are  Duns  Scotus,  before  mentioo«l ; 
and  William  Ockam,  one  of  the  last  of  the  distinguished 
schoolmen  who  flourished  in  the  14th  century.  la  the 
14th  century,  the  dialectic  method  of  the  schools  was 
applied  by  some  learned  legists  to  the  science  of 
prudence.  Bartolus  and  Baldus  have 
putatlon  among  the  scholastic  jurists. 

SCHO'LIASTS.   (Gr.  leisure.)  The 

given  to  the  old  grammarians,  or  critics,  who  used  to 
write  annotations  on  the  margin  of  the  manuscripts  of 
the  classical  authors  of  antiquity,  called 
fruits,  as  it  were,  of  leisure. 

SCHO'LIUM.   (Lat.)  In 
observation,  or  excursive  remark, 
plication  of  a  train  of  i 

SCHOOLS,  FREE  AND 
are  such  as  afford  a  gratuitous,  or  nearly 
cation,  to  the  children  of  the  £ 
the  funds  be  derived  ;  endowed 
the  funds  arise  out  of  royal  or  private  i 
greater  portion  of  these,  in  England,  are  also 
schools;  vli.  schools  in  which  elementary 
the  classical  languages  Is  afforded,  according  to  the  in- 
tentions of  the  founder.  A  few  among  these  have  ac- 
quired, in  popular  phraseology,  the  designation  of  public 
schools.  Most  of  these  schools  were  founded  or  endowed 
In  the  century  and  half  following  the  Reformation. 
Nearly  500  are  described  by  Mr.  Carlisle  in  his  work  oa 
these  institutions. 

SCHOOLS,  INFANT,  are  said  to  owe  their  origin  to 
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SCHOOLS,  NATIONAL. 

Mr.  Robert  Owen  of  New  Lanark.  They  have  now 
been  in  operation  since  the  year  1820.  Their  number  it 
n Highly  estimated  at  ISO  in  England.  70  in  Scotland,  and 
AO  in  Ireland,  each  school  having  on  an  average  about 
100  scholars,  generally  between  two  and  seven  years  of 

^SCHOOLS,  NATIONAL.  After  public  attention 
had  been  drawn  to  the  advantages  or  Dr.  Bell's  system 
of  mutual  instruction  in  schools,  chiefly  through  the  ac- 
tivity of  Mr.  Lancaster,  two  socirtiet  were  formed  in 
England  for  carrying  it  into  gmcral  operation.  The 
British  and  Eorcign  School  Society  was  founded  by  Dis- 
senters in  IW5  ;  the  National  Society,  by  member*  of  the 
establishment,  a  few  years  later.  The  instruction  of  the 
former,  in  religion,  is  routined  to  those  )>ointt  in  which 
all  are  agreed ;  that  of  the  bitter  is  founded  on  the  liturgy 
and  catechism  of  the  established  church.  The  schools 
of  these  two  societies  are  now  extensively  spread  over 
the  face  of  the  kingdom.  The  education  given  by  them 
is  nearly  gratuitous,  but  certain  small  paymeuts  arc  in 
some  ewes  exacted.  Mr.  Hill.  Ill  his  work  on  the 
of  education  in  England, 
ins;  schools  of  the  former  union  at  60,000  or  hO.000, 
and  those  t,f  the  N  itional  S,  hool*  at  alxmt  I7",UiO  .  hut 
these  calculations  seem  to  be  founded  chiefly  on  Prolia- 
nt lilies.  The  same  writer  estimates  the  average  length 
of  education  In  these  schools  at  about  two  year*  for  each 
child.  Reading,  writing,  and  arithmrtfc,  with  reli- 
gious knowledge  according  to  the  principles  of  the  re- 
spective institutions,  form  the  amount  of  education  gene- 
rally given ;  but  in  some  schools  geography,  and  even 
the  elements  of  geometry,  are  taught ;  and  attempts  have 
been  made  to  add  instruction  in  various  branches  of 
manual  industry.  Each  society  has  a  model  school,  and 
establishment  for  training  teachers.  That  of  the  British 
and  Eoreign  is  in  the  Borough  Hoad  :  the  principal  one 
of  the  National  In  the  Sanctuary,  Westminster ;  but  it 
others  in  different  places. 
SCHOOLS,  NORMAL.  Schools  for  the  education 
of  persons  Intended  to  become  schoolmasters,  teachers, 
or  professors  in  any  line.   Normal  schools  form 


on  me  average  a  larger  mnuocr  m  i»>}»,  .mu  »r.) 
by  the  children  of  persons  of  rank  and  wealth.  Th 
cvpal  are.  1.  The  three  colleges,  two  of  royal  and 
private  foundation,—  Kton.Winchestcr.and  Wcstm 


and  the 


professors  in  any  line.   Normal  schools  hirm  a  regular 
of  the  establishments  for  education  in  many  Conti- 
ly  in  Germany.    The  normal  school 
led  in  1821.  but  revived  a  few  years 
the  name  of  preparatory  school,  and  hat 
(since  the  event  of  1830)  resumed  its  original  title. 
SCHOOLS  OE  ART.  •  See  these  under  the  heads 
Ditch  School,  Flrmish  School.  Ac 

SCHOOLS,  PUBLIC.  Thit  is  a  name  of  not  very 
definite  application,  by  which  a  certain  number  of  schools 
are  designated,  conferring  a  <  lassical  education,  having 
m  the  average  a  larger  number  of  boys,  and  frequented 

Theprin- 
one  of 

private  lounoaiion,—  mon.  v»  iTicnmwi,*uu  », ettmintter. 
2.  Some  or  all  of  the  great  metropolitan  endowed  schools, 

 Charter- House,  St.  Paul's,  Merchant  Tailors'.  Christ's 

Hospital  (although  the  last  Is  no  longer  frequented  ex- 
cept by  children  of  the  less  wealthy  classes).  3.  Certain 
endowed  grammar-schools  in  the  country,  raised  by  fa- 
shion and  old  reputation  to  the  rank  of  public,  —  Harrow. 
Rugby.  Shrewsbury,  and  perhaps  two  or  three  more  ;  but 
here  the  designation  becomes  extremely  arbitrary. 

SCHOOLS,  SCOTTISH  PAROCHIAL.  In  the 
rrigu  of  James  IV.  (1494),  the  Scottish  legislature  en- 
acted that  all  barons  and  substantial  freeholder!  thould 
send  their  children  to  school  from  the  age  of  six  to  nine 
rears,  and  afterwards  to  the  academical  Institutions.  But 
it  was  not  until  1615  that  the  foundations  of  the  present 
system  were  laid  by  an  act  empowering  the  bishops,  to- 
gether with  a  majority  of  the  landlords,  or  "  heritor*," 
lo  establish  tchoolt  In  every  parish.  In  1696,  by  another 
statute,  the  establishment  of  such  schools  wus  directed. 
The  appointment  of  the  schoolmaster  was  vetted  in  the 
heritors  and  minister;  the  burden  of  the  expense  of 
erecting  the  school  and  a  dwelling-house  for  the  master, 
wnd  paying  to  the  latter  a  solar}-  of  not  less  than  bl.  1  Is.  Id. 
nor  more  than  11/.  is.  2d.  per  ann.,  being  supported  by  the 
former.  The  general  supervision  of  the  schools  was 
intrusted  to  the  presbyteries  in  which  they  were  situated. 
Besides  the  salary  (which  has  been  raised  to  a  maximum 
of  34/.  4s.  4J</.,  and  minimum  of  2V.  13s.  3fd.),  the 
master  is  supported  by  trifling  fees  from  the  scholars. 
Heading,  writing,  and  arithmetic,  tome  of  the  branches 
of  practical  mathematics  in  ordinary  use,  and  even  a 
slight  amount  of  classical  learning,  have  been  usually 
taught  In  these  parish  schools.  Such  Is  a  short  outline 
of  the  system,  of  the  results  of  which,  in  the  general 
education  and  morality  of 
has  been  so  justly  proud. 

SCHOOLS,  SUNDAY 
Robert  Parket  of  Gloucester 


SCI  URINES. 

but  many  Sunday  schools  appear  to  have  evening  schools 
connected  with  them,  open  two  or  three  timet  a  week. 
In  which  writing  and  arithmetic  arc  taught. 

SCHOO'NER.  A  small  sharp-built  vetsel.  with  two 
masts  of  considerable  length  and  rake,  with  small  top- 
masts, and  fore  and  aft  sails.  A  schooner  carries  a  square 
fore-top  sail  and  topgallant  tail. 

SCIIOHL.  (Swed.  scorl,  brittle.)  A  mineral  usually 
occurring  in  black  prismatic  crystals  ;  it  is  brittle,  and 
has  much  lustre,  and  becomes  electric  by  heat  and  fric- 
tion.   Sec  Top  RMA LINE. 

SCLENOI'DS,  Sciarnoides.  The  name  of  a  family  of 
Acanthoptervgian  fishes,  of  which  the  genus  Senrna  it 
the  type.  Thit  family  it  nearly  allied  to  the  Percoids ;  but 
lioth  the  vomer  and  palatine  bones  are  without  teeth  ; 
the  bones  of  the  head  arc  generally 
muxsle  more  or  less  enlarged  an 

SCIA'TICA.  (Cr.srxm,  the  kip.)  A  rheumatic  af- 
fection of  the  hip  joint. 
SCI'KNCR  (Lat.  sclentia).  In  its  most  compre- 
sense,  is  applied  to  the  knowledge  of  many, 
lly  digested  and  arranged  so  as  to  become 
attainable  by  one.  The  knowledge  of  reasons  ami  their 
conclusions  constitutes  abstract,  that  of  causes  and  effects" 
and  of  the  laws  of  nature  natural  science.  The  term 
science  it,  however,  more  particularly  used  in  contra- 
distinction  to  art  and  literature.  At  distinguished  from 
the  former,  a  science  is  "  a  body  of  truths,  the  common 
principles  of  which  are  supposed  to  be  known  and 
separated,  mi  that  the  Individual  truths,  even  though 
some  or  all  may  be  clear  in  themselves,  have  a  guarantee 
that  they  could  have  been  discovered  and  known,  either 
with  certainty  or  with  such  probability  as  the  subject 
admits  of,  by  other  means  than  thfir  own  evidence." 
(See  Art.)  As  distinguished  from  literature,  science  is 
applied  to  any  branch  of  knowledge  which  is  made  the 
subject  of  investigation  with  a  view  to  discover  and  apply 
first  principles.  (  See  Literatpre.)  The  various  sciences 
will  tie  found  under  their  particular  heads. 

SCI'LLITIN.  The  bitter  principle  of  the  squill  (the 
bulb  of  the  Scitla  maritima),  to  which  its  medical  pro- 
perties of  an  expectorant  and  diuretic  are  referable.  It 
is  a  white  substance,  of  a  resinous  appearance. 

SCINCOPDS,  Scincoidet.  A  faimly  of  Saurian  rep- 
tiles, of  which  the  genus  Scineut  is  the  type.  Thev  have 
short  feet,  a  non-extensible  tongue  ;  the  body  and  tail  arc 
covered  with  equal  scales,  like  til#*s  ;  thev  have  no  im- 
pressed lateral  line,  and  the  toes  are  margined. 

SCINTILLATION.  (Lat.  scintilla,  a  spark.)  In 
Astronomy,  theterm  applied  to  the  twinkling  or  tremulous 
motion  ot  the  light  of  the  larger  fixed  stars  |  by  which 
they  appear  as  It  the  rays  of  light  coming  from  them  were, 
not  continuous,  but  produced  by  particles  succeeding  each 
other  at  interval*  with  a  sort  of  vibratory  movement.  The 
planets,  excepting  perhaps  Venus  sometimrt,  have  not 
this  twinkling  appearance;  and  they  are  thus  readily  dis- 
tinguished from  stars  of  the  first  magnitude.  It  arise* 
from  the  extreme  smallness  of  the  apparent  diameters  of 
the  fixed  stars,  and  depends  in  some  measure  on  the 
state  of  the  atmosphere.  In  countries  where  the  atmo- 
sphere is  very  pure  and  dry,  and  at  considerable  altitudes, 
the  scintillation  is  observed  to  be  much  diminished,  and 
the  start  shine  with  a  steady  clear  light. 

SCIO'GRAPH  Y.  (Gr.  r*i«.  a  shadow,  and  / 
describe.)  In  Painting,  Ac.  the  art  of  casting  ami  de- 
lineating thadout  with  truth,  and  upon  mathematical 
principles. 

SCI'ON.    (Lat.  scindo,  J  cut  off.)    The  first  young 


shoot  produced  during  the  year  by  a  tree  ;  or, 
monly.  a  part  of  a  branch  prepared  for  the  purj>ose  of 
being  grafted  upon  some  other  tree. 

SCIO'LTO.  (U./ree.)  In  Music,  a  term  which,  ap- 
piled  to  counterpoint,  signifies  that  It  Is  free  from  s>n- 
copated  or  tied  notet.  or  that  it  Is  not  constrained  by 
When  applied  to  notes,  it  signifies  that 


by  Mr. 
Hill,  in 


school 
given  is 


uniformly 


First  set  on  foot  b 

According  to  .Mr 
education,  th»  number  of 
Sunday  schools  varies 
"  of  a  Sunday- 
;  the 
to  reading  alone; 


they  are  not  tied  together  ^st^^t^dS^l  • 

houlil.  L**t*u- 
SCIO'PTIC  or  SCIOPTR1C  BALL.  (Gr.r*i«.sAa- 
dow,  and  m«u«i,  /  view.)  A  name  sometime*  given  to 
a  mechanical  contrivance,  used  in  the  camera  obscura, 
for  the  purpose  of  giving  motion  to  a  lent  in  every  di- 
rection. 

SCI'RE  FA'CIAS.  In  Law,  I*  a  judicial  writ,  which 
liet  in  various  cases  ;  most  commonly  to  call  on  a  party  to 
thow  cause  to  the  court  whence  it  issues  why  execution 
of  judgment  passed  should  not  be  made  out.  It  is  not 
granted  until  a  year  and  a  day  after  judgment  given. 

SCI'SSEL.  The  clippings  of  various  metals  produced 
in  several  mechanical  operations  concerned  in  their  manu- 
facture. The  slips  or  plates  of  me:al  out  of  which 
cular  blanks  have  been  cut  for  the  purpose  of 
are  called  scissel  at  the  mint. 

SCPURINES.  Seiurini.  Squirrel  tribe.  The  name  of 
a  family  of  Rodents,  of  which  the  genus  Sciurus  is  the 
type.     They  aro  dittio*ui*hed  by 
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One  of  the 


SCLE  RODE  RMS. 

1  Incisors,  and  by  their  long  and  bushy  tall.  They 
hare  four  toe*  before,  and  fire  behind.  The  thumb  of 
the  fore  foot  li  sometime*  marked  by  a  tubercle.  The 
molar*  are  tuberculated. 

SCLF.'RODERMS,  Selerodermi.  (Gr.  r»Ai««,  hard, 
and  8t<Aut,  thin.)  A  name  given  bj  Cuvler  to  a  family  of 
Plecto^nathic  (Uhes,  comprehending  those  which  have 
the  »kin  covered  with  hard  »cale». 

SCLEROTICA.   (Gr.  ruX^n  ) 
brnne*  of  the  eve.   Sec  Eye. 

SCOLOPA'CID,*E.      (Gr.  a  woodcock.) 

Snipe  tribe.  The  name  of  a  family  of  wading  bird*,  of 
which  the  genu*  Scotopas  i*  the  type.  The  snipe*  proper 
have  a  straight  beak,  the  nasal  furrow*  extending  to  near 
its  point,  which  i*  a  little  inflated  externally,  so  as  to 
extend  beyond  the  lower  mandible.  The  point  it 
and  very  sensible. 

SCOLOPE'NDR*.  (Gr.msA 
name  of  the  Centipede*. 

SCO'MBEROIDS,  Scomberoides.  Mackerel  tribe. 
The  name  of  the  family  of  Ashes  of  which  the  genu* 
Scomber  is  the  type.  They  arc  characterised  by  having 
A  smooth  body  covered  with  small  scales,  and  a  very 
powerful  tail  and  caudal  fin ;  and  include  species  of  the 
greatest  utility  to  mankind,  inconsequence  of  their  abun- 
dance and  flavour. 

SCO'NCES.  In  Fortification,  small  forts  for  the  de- 
ence  of  a  pass,  river,  or  other  place. 

SCO'PA.   (Lat.  a  Utile  brush.)  Jn  M 
fasciculus  of  long  flaccid  hairt,  which  may 
any  limited  part  of  the  body  or  extremities. 

SCO'PIPKDS,  Scopipcacs.  (Lat.  scornta,  a  broom, 
and  pe».  afoot.)  The  name  of  a  tribe  of  Melliferous  in- 
sects, including  those  which  have  the  tarsi  of  the  pos- 
terior feet  furnished  with  a  brush  of  hairs. 

SCO'RPIO.  In  Astronomy,  the  eighth  sign  of  the 
todlac,  and  one  of  the  ancient  sodlacal  constellations. 
When  this  constellation  rises,  Orion  sets  ;  hence  the 
mythological  fable  of  the  death  of  Orion,  who  perished 
by  the  sting  of  a  scorpion.   Sec  Constellation. 

SCOT.  (Sax.  sceat,  part  or  portion,  in  the  sense  of 
contribution.)  This  ola  word  has  passed  Into  various 
ordinary  expressions,  such  as  "  scot-free,"  Ac,  and  at 
one  time  found  Its  way  into  the  Italian  language  (Dante, 
Pfrgntorio).    In  English  law  It  is  still  retained  In  the 

{ihrase  "  inhabitants  paying  scot  and  lot,"  which  has  long 
teen  held  to  mean  paying  parochial  rates,  and  constitutes 
one  of  the  old  rights  of  voting  in  various  boroughs  ex- 
isting before  the  Reform  Act. 

SCO'TER.  A  name  of  the  black  duck,  or  black  diver 
{Anus  nigra.  Linn.),  now  the  type  of  the  subgenus  Oide- 
mia.  Flem. 

SCO'TIA.  (Gr.  rnsrtn,  darkness.)  In  Architecture, 
the  name  of  a  hollow  moulding,  chiefly  used  between  the 
tori  In  the  bases  of  columns.  It  takes  its  name  from  the 
shadow  formed  by  it,  which  seems  to  envelop  it  in  dark- 
ness. It  is  sometimes  called  a  casement ;  and  often,  from 
Its  resemblance  to  a  common  pnlley,  trochilus. 

SCO'TLSTS.  An  old  scholastic  sect,  followers  of 
Duns  Scotus,  "  the  subtle  doctor.**  one  of  the  leading 
champions  of  Realism  In  the  13th  century.  He  held 
that  the  "  universal  "  existed  not  "  in  posse  "  only,  but 
"  in  actu  f"  not  depending  in  anywise  on  the  conditions  of 
the  understanding,  but  presented  to  It  a*  an  outward 
reality.  In  this  respect  hi*  realism  differ*  from  that  of 
his  predecessor,  Thomas  Aquinas,  whose  doctrines  he 
combats  in  other  respects.   See  Tmomists. 

SCOTODI'NIA.    (Gr.  rmtrt.  darkness,  and  (War, 
giddiness.)    Giddiness,  with  imperfect  vision. 

SCREEDS.  (Etym.  uncertain.)  In  Architecture, 
wooden  rules  for  ruuning  mouldings.  Also  the  extreme 
uides  on  the  margins  of  walls  and  ceilings  for  floating  to, 
y  the  aid  of  the  rules.  They  are  always  necssary  for 
running  a  cornice  when  the  ceiling  is  not  floated. 

SCREEN.  (Fr.  escran.)  In  Architecture,  a  partition 
usually  wrought  with  rich  tracery,  placed  behind  the 
high  altar  of  a  church,  and  also  before  small  chapels  and 
tombs.  Sometimes,  as  at  Easter,  they  are  placed  tem- 
porarily at  the  sides  of  choirs. 

SCREW.  In  Mechanics,  one  of  the  six  mechanical 
powers,  consisting  of  a  spiral  ridge  or  groove,  winding 
round  a  cylinder,  so  as  to  cut  every  line  on  the  surface 
parallel  to  the  axis  at  the  same  angle  The  screw  may 
be  formed  either  on  the  outside  or  inside  of  the  cylinder ; 
In  the  former  case.  It  is  called  the  ettetior  or  male  screw  ; 
in  the  latter,  the  interior  or  female  screw.  The  action 
or  the  screw  resembles  that  of  the  wedge,  or  inclined 
plane  •  but  as  the  cylinder  has  always  a  haudlc  attached 
to  it.  the  screw  is  in  reality  a  compound  of  the  inclined 
plane  and  lever ;  and  If  the  direction  of  the  power  be 
parallel  to  the  base  of  the  cylinder,  and  perpendicular  to 
its  radius,  an  equilibrium  is  produced  when  the  power 
is  to  the  resistance  or  pressure  as  the  interval  between 
the  adjacent  threads  is  to  the  circumference  described 
by  the  point  to  which  thepower  is  applied.  Hence  the 
mechanical  advantage  afforded  by  the  screw  is  propor- 
1  Jointly  to  the  fineness  of  tf 

low 
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smallncss  of  the  cylinder  relatively  to  the  length  of  tie 
lever  or  handle.  It  is  to  be  observed,  however,  that  by 
diminishing  the  distance  between  the  threads,  or  dimi- 
nishing the  diameter  of  the  cylinder,  we  diminish 
in  both  cases,  the  strength  of  the  screw  ;  and  hence 
is  obviously  a  limit  to  the  increase  of  power, 
action  is  greatly  increased  by  means  of  the  coi 
a  double  screw,  or.  from  the  ni 
which  consists  in 
or  unequal  fineness  of  thread,  one  of  wbrh 
In  this  case  the  power  dors 
not  depend  upon  the  interval  between  the  threads  « f 
either  screw,  but  on  the  difference  between  the  toteosli 
In  the  two  screws,  and  may  be  increased  to  almost  aty 
extent. 

The  endless  screw  consists  of  a  screw  combined  wtfs 
a  w  heel  and  axle  in  such  jl  manner  that  the  threads  of 
the  screw  work  Into  the  teeth  fixed  on  the  petif-bm 


or  the  wheel.  Suppose  the  power  applied  to  the  handle  of 


uppos 

the  screw,  and  the  weight  attached  to  the  axle  of  the 
wheel,  then  there  will  be  equilibrium  when  the  power  u 
.to  the  weight  as  the  distance  between  the  threads  mul- 
tiplied by  the  radius  of  the  axle  is  to  the  length  of  th« 
lever,  or  handle,  multiplied  by  the  radius  of  the  wheel. 

The  water  screw,  or  screw  of  Archimedes,  Is  formed 
bv  winding  a  flexible  tube  round  a  cylinder  in  the  form 
or  a  screw.  If  the  machine,  thus  constructed,  be  plartd 
obliquely,  so  as  to  make  with  the  vertical  an  aog lr  equal 
to  that  which  the  spiral  makes  with  the  lines  parallel  to 
the  axis  of  the  cylinder,  there  will  be  in  each  con  volu- 
tion of  the  spiral  a  part  parallel  to  the  horizon.  If  any 
body,  then,  be  placed  within  the  spiral  at  this  part,  it  will 
remain  at  rest  ;  and  if  the  screw  be  turned  the  f 
ascend,  because  I 
more  Inclined 

quently  urged  forward.  This  simple  1 
trivance  is  usually  employed  for  the  purpose  of 
water  to  a  small  height,  but  it  may  be  employed  to  raise 
any  substance  that  can  pass  within  the  tube' ;  and  it  is 
evident  that  the  action  may  be  increased  by  placing  se- 
veral tubes  or  spiral  channels  (for  they  may  be  formed 
of  wood  or  iron)  on  the  same  cylinder.  The  principle  has 
been  recently  applied  to  the  propelling  of  steam- vessels. 

The  micrometer  screw  is  a  contrivance  adapted  to 
astronomical  or  optical  instruments,  for  the  purpose  of 
measuring  angles  with  great  exactness.  The  \cry  great 
space  through  which  the  lever  of  the  screw  parses  la 
comparison  of  that  which  is  described  by  the  cylinder  in 
the  direction  of  its  length,  renders  the  screw  of* iminrc* 
use  in  subdividing  space  into  minute  parts. 

As  a  mechanical  power,  the  screw  has  innumerable 
applications ;  but  it  is  employed  with  most  effect  in  all 
cases  In  which  a  very  great  pressure  is  required  to  be 
exerted  within  a  small  space,  and  without  intermission. 
Hence  it  Is  the  power  generally  used  for  ex 
juices  from  solid  substances,  for  compressing 
other  goods  iuto  hard  dense  masses  for  the 
of  carriage,  for  coining,  stamping,  printing.  &e. 

SCK I HES.  The  copyists,  ami  at  the  same  time  the  in- 
terpreters of  the  law,  in  the  later  periods  of  the  " 
history.    They  were  held  In 

people,  and  ranked  with  the  priests  themselves  in  their 
estimation.  In  the  New  Testament,  we  find  them  gene- 
rally referred  to  in  connection  with  the  Pharisees,  to 
w  hich  sect  they  appear  generally  to  have  belonged,  sad 
with  whom  they  coincided  in  temper  and  sentiment*. 
Some  ancient  writers  conceive  the  scribes  to  have  formed 
peculiar  sects  iu  themselves ;  but  there  is  no 
lor  this  opinion. 

SCRl'BlNG.  (Lat.  scribo,  /  write  or  scratch.)  In 
Architecture,  fitting  the  edge  of  a  board  toanotbrr  bo*rd 
In  the  same  plane  as  the  edge.  In  joiner's  work,  it  is  the 
fitting  one  piece  or  wood  to  another  so  that  their  fibres 
may  lw»  respectively  at  light  angles. 

SCHI'P  I'URES.  The  Holv  Scriptures,  or  writings  •  f 
the  Old  and  New  Testament.  The  Canonical  Scripture*, 
which,  having  been  duly  authenticated,  are  inserted  m 
the  canou  or  rule  by  which  the  faith  of  a  believer  is  de- 
termined. See  Bible,  New  Testament.  Oto  Testament. 

SCRP  VENF.R.   (From  the  Lat.  scribo,  /  srniic, 
parentiy  through  the  Spanish  escribano.)  Mo 
,  in  old  English  usage,  were  parties  who 
to  place  it  out  at  interest,  and  supplied 

security.  Money  brokers 
in  this  manner  have  been  held 
to  be  within  the  statutes  relating  to  scriveners.  In  thrs 
sense,  the  word  is  obsolete.  The  last  regular  scrivener  U 
said  to  have  been  a  person  of  the  name  or  Jack  Ellis,  a 
co  temporary  or  Dr.  Johnson,  mentioned  in  SotweWs 
l^fc.  The  city  company  or  scriveners  retrial  us  to  attest 
the  ancient  tmt>ortance  of  the  business. 

SCROTI* LA.    This  disease  was  originally  termed 
*«•<;«>•.  or  twine  disease,  by  the  Greeks  ,  and  later  no* 
logists  have  translated  It  by  the  term  scrofula 
slsts  in  indurated  glandular  tumours,  especially 
,  which,  when  they  suppurate,  c 


;  and  U  the  screw  be  turned  the  l»v 
t  the  part  of  ike  screw  behind  It  b 
than  the  part  before  it.  and  it  is 
forward.    This  simple  but  ingenio 


It  c\»n- 
out  the 


iischarg*  a  wLi'r 
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tagious,  but  often  an  hereditary  disease,  and  dependent 
upon  a  peculiar  predisposition  in  the  constitution :  its 
tint  appearance  is  usually  between  the  third  and  seventh 
years  of  the  child's  age,  and  it  seldom  shows  itself  after 
the  age  of  puberty.  It  is  most  common  among  delicate 
children  with  fair  complexions,  and  those  disposed  to 
rickets.  It  is  rare  in  warm  climates,  and  seems  to  be 
favoured  by  cold  and  variable  countries.  It  is  promoted 
by  every  thing  that  debilitates  ;  and  when  its  exciting 
causes  are  by  any  accident  not  brought  Into  action,  it 
may  even  remain  dormant  through  life,  and  not  show 
itself  till  the  next  generation.  In  mild  cases  the  glands, 
after  having  suppurated,  slowly  heal  ;  in  others  the  eyes 
and  eyelids  are  Inflamed,  and  the  joints  become  affected, 
the  disease  gradually  extending  to  the  ligaments  and 
bones,  and  producing  a  hectic  and  debilitated  state,  under 
which  the  patient  sinks  ;  or  it  ends  in  tuberculated  lungs 
and  pulmonary  consumption.  In  the  treatment  of  the 
mild  and  simpler  forms  of  scrofula,  the  diet  should  be 
nourishing  and  invigorating,  and  a  dry  situation  and  sea 
air  are  to  be  sought  for  ;  great  attention  should  be  paid 
to  the  clothing,  so  as  to  avoid  adds  and  coughs ;  and 
gentle  stimulants,  with  mild  narcotics,  and 

I  bed.  Iodine  has 
ut  it  requires  the 
greatest  circumspection  in  its  internal  use;  it  may  be 
applied  externally,  as  may  also  sea  water  and  other  saline 
lotions.  Chalybeates  and  mercurials  are  frequently  pre- 
scribed ;  and  much  benefit  has,  In  some  instances,  been 
derived  from  a  course  of  sarkapnrilta. 

SCROPHULAUIA'CE.E.  ( Scrophularia,  one  of  the 
genera.)  A  natural  order  of  herbaceous  or  shrubby 
monopetalout  Exogens,  inhabiting  all  parts  of  the  world, 
except  the  coldest.  The  stamens  are  either  didynamous 
or  unsytnmetrical ;  nevertheless,  the  affinity  of  the  order 
is  undoubtedly  with  Solanacett,  through  the  medium  of 
the  tribe  SittpieL>siidctr ;  so  that  it  becomes  necessary  to 
separate  them  by  a  mere  artificial  distinction,  considering 
as  Solanacea:  such  genera  as  have  a  plaited  corolla  and 
five  stamens,  and  as  Serophulartacett  all  those  in  which 
the  fifth  stamen  Is  wanting,  or  the  estivation  of  the 
corolla  Imbricated.  They  are  generally  acrid,  bitterish 
plants.  The  leaves  of  some  are  purgative,  and  even 
«;metic.  a  property  so  much  Increased  In  digitalis  that 
Its  effects  become  highly  dangerous  ;  and  nearly  all  the 
tribe  turn  black  In  drying.  Many  of  the  genera,  such 
a*  digitalis,  calceolaria,  Ac,  are  valued  by  gardeners  for 
the  ir  beautiful  dowers. 

SCRU'PLE.  A  denomination  of  weight;  the  third 
part  of  a  dram,  and  equal  to  twenty  grains.   See  \V  mouth. 

SCRU'TINY.    (Lat.  scrutor,  1  examine.)    In  the 
Primitive  Church,  an  examination  In  the  last  week  of 
Lent  of  the  catechumens  who  were  to  bo  baptized  on  i 
Easter-day ;  used  chiefly  in  the  ancient  church  of  Home.  I 
In  parliamentary  language,  an  examination  of  the  votes 
given  at  an  election  by  an  election  committee,  at  which 
the  bad  given  on  both  sides  are  rejected,  and  the  poll  J 
corrected  accordingly,  is  called  a  tcrtUiny. 

SCUD.  The  name  given  by  seamen  to  loose  vapoury 
clouds  driven  swiftly  along  by  the  winds.  To  Scud,  sig- 
nifies to  run  directly  before  the  wind  in  a  gale.  As  the 
object  is  to  keep  before  the  sea.  the  fore  sail  or  foretop  sail 
is  set :  the  latter  or  the  maintop  sail  is  often  necessary,  as 
the  fore  sail  is  often  becalmed  from  the  height  oi  the 
waves. 

SCU'DO.   1m  Money. 

SCULL.  An  oar,  so  short  that  one  man  can  work  a 
pair.  It  most  generally  implies  an  oar  placed  over  the 
stern  of  a  boat,  and  worked  from  side  to  side  ;  the 
which  is  turned  diagonally,  being  always  In  the 
In  China,  where  the  method  Is  well  understood, 
boats  arc  impelled  by  a  single  scull  with  con- 
velocity. 

SCU'LPTURB.  (Lat.  sculpo,  /  carve.)  The  art  of 
earring  in  wood,  stone,  or  other  materials.  The  origin  of 
sculpture  Is  so  remote,  that  at  this  period  there  neither 
exists  the  probability  of  any  authentic  account  of  it  being 
satisfactorily  deduced,  nor  even  the  indication  of  that 
nation  In  which  it  first  appeared.  Though  idolatry  may 
have  favoured  its  early  advances,  and  rendered  it  powerful 
assistance,  we  are  not  indebted  to  religion  alone  for  its 
invention.  In  Egypt,  indeed,  it  maybe  said  that  its  pro- 
gress was  Impeded  by  the  restraints  and  shackles  with 
which  religion  invested  it.  "The  monstrous  shapes  and 
sorceries  "  of  "  fanatic  Egypt "  clearly  barred  its  per- 
fection In  the  country,  where  a  bird's  head  was  combined 
with  the  body  of  a  lion,  and  cats'  and  wolves'  heads  were 
joined  to  the  divine  form  of  man.  It  was  in  Greece  only 
that  the  unnatural  junction  of  the  two  noblest  animals 
was  successful,  and  grace  and  dignity  resulted  from  the 
attempt  in  creation  of  a  centaur.  The  first  artist  on  re- 
cord as  a  sculptor  is  Besaleel,  who,  with  Aholiab  (see 
Exodus,  xxxi.  >,  formed  the  cherubim  that  covered  the 
mercy-seat ;  but,  previous  to  these,  the  art  of  moulding 
"  working  in  metal  was  long  known.  The  presents  to 
consisted  of  jewels  of  silver  and  gold  ;  Judah 
Tamar  his  signet  and  his  bracelets  ;  in  Egypt 
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"  Pharaoh  took  off  his  ring  from  his  hand,  and  put  It  upon 
Joseph's  hand."  Then,  as  to  the  art  of  moulding  or 
carving,  from  the  use  of  idols,  wc  know  it  must  have  ex- 
isted in  Asia,  and  in  Egypt  from  the  time  of  Abraham 
and  Jacob.  The  terapkim.  which  ltacbael  stole  from  her 
father  (Gen.  xxxi.  v.  Id.  30.),  were,  according  to  the  best 
commentators,  carved  images  in  a  human  form,  and  house- 
hold deities,  like  the  p mates  and  lares  of  the  Romans 
many  centuries  afterwards.  The  commandment  will 
doubtless  occur  to  the  reader,  "  Thou  shall  not  make  to 
thyself  any  graven  Image  ; "  as  well  as  the  address  of  Moses 
to  the  Israelites.  "  For  ye  know  how  we  have  dwelt  in  the 
land  of  Egypt,  and  how  we  came  through  the  nations 
which  ye  passed  by  ;  and  ye  have 
and  their  idols  of  wood 


were  among  them. 

Some  of  the  most  extraordinary  specimens  of  early 
sculpture  on  record  are  described  by  Diodorus  as  the 
works  or  Semiramis  ;  but  tbeyare  too  wonderful  to  allow 
of  our  implicit  reliance  on  the  author.  She  is  said  to  have 
had  representations  in  brick  on  her  palace  of  every  sort 
of  animal  in  relief.  These  were  afterwards  so  coloured 
to  nature  as  to  have  the  appearance  of  life.  In  the  midst 
of  them  was  represents!  .Semiramis  piercing  a  tiger  with 
a  dart,  and  near  her  Ninus  killing  a  lion  with  his  lance. 
In  another  p.irt  of  the  same  palace  were  placed  the  statue 
of  Jupiter  lie!  us,  those  of  Ninus,  Semiramis,  and  the 
principal  officers  of  the  state,  the  whole  executed  In 
bronie.  We  are  also  told  that,  by  command  of  this  prlu- 
cess,  a  temple  was  raised  at  Babylon,  on  the  top  whereof 
three  massive  statues  were  placed  of  Jupiter,  Juno,  and 
Rhea.  That  of  Jupiter  was  forty  feet  in  height.  Stupen- 
dous as  these  works  are  stated  to  have  been,  we  gather 
from  the  same  author  an  account  of  the  execution  of  one 
which  throws  them  Into  Insignificance.  One  of  the  sides 
of  the  mountain  Bagistau  was  extremely  rough  and  steep, 
and  seventeen  stadia  in  height ;  this  she  caused  to  be  re- 
duced to  a  smooth  surface,  and  then  sculptured  Into  a 
figure  of  herself,  attended  by  one  hundred  of  her  guards. 
It  is  to  be  observed  that  Diodorus  relates  this  story  on 
the  authority  of  Ctesias.  Doubtful  as  it  is,  the  same  sort 
of  scheme  was  proposed  to  Alexander  by  the  architect 
Dinocrates,  as  related  by  Vitruvius  in  the  preface  to  one 
of  his  books. 

Of  the  sculpture  of  the  Persians  little  notice  Is  neces- 
sary. In  the  article  1'  mm  is,.  we  have  mentioned  that 
it  was  contrary  to  the  tenets  of  their  religion  to  make  in 


religion  t 

any  way  representations  of  the  human  form.  In  Per- 
sepolis  there  are,  however,  some  extraordinary  sculptures, 
bearing  considerable  resemblance  to  the  style  or  the 
Egyptian  bassi-rellevi  in  the  palace  of  Thebes,  allowing 
for  the  difference  of  dress  ;  but  they  contain  nothing  in 
science  or  imitation  particularly  worthy  of  our  notice. 
The  earliest  sculpture  to  which  we  can  refer,  and  on 
which  we  can  reason,  is  that  or  the  Egyptians.  Herodotus 
tells  us,  that  they  erected  the  first  altars  and  temples  to 
the  gods,  and  carved  the  figures  or  animals  in  stone.  The 
abundance  and  variety  or  toe  specimens  still  in  existence 
of  their  sculpture,  minute  and  colossal,  domestic  and 
religious,  prove  them  to  have  been  a  nation  with  pro- 
digious resources,  and  distinguished  for  their  wisdom  and 
affection  for  the  arts.  The  greater  portion  of  their  sculp- 
ture seems  to  have  been  sacred ;  that  is,  representations  of 
the  divinities,  and  their  attributes  and  qualities.  In 
respect  of  the  dimensions  of  some  of  their  statues,  Hero- 
dotus mentions  one  before  the  temple  of  Vulcan  at  Mem- 
phis, and  another  at  Sals,  placed  there  by  king  Aroasis, 
each  of  the  height  of  seventy-five  reet.  Thej»rt  or  the 
sphinx,  near  the  groat  pyramid,  still  out  or  the  sand, 
that  is,  from  the  throat  upwards,  rises  to  the  height  or 
twenty-five  f.-et.  At  Thebes  the  sitting  statues  or  Mcm- 
non,  the  mother  and  the  sons  or  Osymandyas,  are  each 
Alty-elght  reet  high.  A  long  catalogue  migbt  be  add.. I 
to  these:  we  will,  however,  only  add.  that  in  the  British 
Museum  is  a  closed  hand,  which  must  have  been  part  or 
a  statue  sixty-five  reet  high.  Grace  of  form,  elegance,  and 
symmetry,  are  not  to  be  round  in  Egyptian  sculpture. 
The  races  or  their  statues  have  a  resemblance  to  the 
Chinese,  and  their  bodies  are  formed  with  large  bellies. 
They  generally  stand  equally  poised  on  both  legs,  having 
one  foot  advanced :  the  arms  either  hanging  down  straight 
on  each  side,  or  if  one  be  raised,  it  is  at  a  right  angle 
across  the  body.  Some  of  their  statues  are  seated,  and 
some  are  kneeling  ;  the  position,  however,  or  the  hands  is 
rarely  different  from  what  we  have  described.  The  faces 
of  them  are  generally  flat ;  the  brows,  eyelids,  and  mouths 
formed  of  simple  curves  slightly  marked,  and  with  little 
expression.  The  tunics  and  draperies  are  frequently 
without  folds. 

The  arts  of  Egypt  seem  to  have  been  in  a  progressive 
state  of  improvement  from  about  or  before  the  period  of 
Moses  to  the  invasion  and  subjugation  of  the  country  by 
Cambyses.  a  thousand  years  afterwards.  Wlnckclman 
thinks  that  there  were  two  distinct  styles ;  the  first  < 
with  the  conquest  just  mentioned,  and  the 
meucing  at  that  period,  and  ending  after  the  time  of 
the  Great.  In  the  first  of  these  styles  be  de- 
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scnoes  tnc  iorm»  a 
*itting -figures  hare 
squeezed  together,  i 
female*  the  left  are 


■(Tibet  the  form*  at  straight,  stiff,  and  ungraceful.  The 
hare  the  legt  always  parallel ;  the  feet  are 
ier,  and  the  arms  fixed  to  the  tldet.  In  the 
arm  It  generally  folded  across  the  breast, 
and  the  draperies  exhibit  very  little  skill  or  knowledge. 
In  the  second  style  the  hands  become  more  elegant ;  the 
feet  are  placed  at  a  greater  distance  from  each  other,  the 
arms  hang  more  freely,  and  the  figure  is  generally  clothed 
with  a  tunic  robe  and  mantle.  The  material  usually  em- 
ployed is  granite  or  basalt :  the  statues  arc  not  only  formed 
with  the  chitel,  but  polished  carefully  .  and  the  eyet  are 
sometimes  formed  of  different  materials  from  the  statues 
themselves.  Small  figures  are  frequently  found,  to  which 
the  name  of  penatet  nas  been  given  ;  they  are  sometimes 
composed  of  wood,  sometimes  of  baked  earth,  and  some 
are  covered  with  a  green  enamel. 

"  Wmrkelman,"  says  Flaxman  In  hit  Second  Lecture  on 
Sculpture.  "  has  remarked  that  the  Rgyptiant  executed 
quadrupeds  better  than  the  human  figure  ;  for  which  he 
gives  the  two  following  reasons :  first,  that  as  professions  in 
that  country  were  hereditary,  genius  must  have  been  want- 
tog  to  represent  the  human  form  in  perfection  ;  secondly, 
that  the  superstitious  reverence  for  the  works  of  their  an- 
cestors prevented  improvement.  This  It  an  amusing  but 
needless  hypothesis  ,  for  there  are  statues  in  the  Capito- 
line  Museum  with  at  great  a  breadth,  and  choice  of  grand 
parts,  proper  to  the  human  form,  at  ever  they  represented 
in  their  lions  or  other  inferior  animals.  In  addition  to 
the*e  observations  on  Egyptian  statues,  we  may  remark, 
the  forms  of  their  hands  and  feet  are  grots ;  they  have 
no  anatomical  detail  ofparts,  and  are  totally  deficient  In 
the  grace  of  motion.  This  last  defect,  in  aA  probability, 
was  not  the  consequence  of  a  superstitious  determination 
to  pertist  in  the  practice  of  their  ancestors ;  it  is  accounted 
for  in  another  and  better  way."  This  "  better  way  "  of 
the  professor  is  from  their  being  deficient  at  the  time  in 
geometry,  which,  he  sayt.  "  will  naturally  account  for  that 
of  motion  in  their  ttatues  and  relievos,  which  can  only 
bo  obtained  by  a  careful  observation  assisted hy  geometry . 
We  confess  we  are  not  convinced  with  the  reason  given  ; 
and  with  all  res|iect  for  the  splendid  talents  of  the  pro- 
fessor, whose  own  knowledge  of  geometry,  from  his  curious 
deli' ut  ion  of  the  centre  of  gravity  in  the  human  figure,  we 
npprchend  to  have  been  exceedingly  limited,  we  rather 
prefer  the  hypothesis  of  Winckelman.  The  Egyptian 
ba»sl-rellevi  arc  usually  sunk  from  the  surface  oi  the 
material  employed,  which  practice  most  probably  obtained 
from  their  being  cut  In  very  hard  ttone,  such  as  granite 
or  basalt,  and  from  the  distance  they  were  usually  placed 
above  the  eye.  In  the  first  case,  cutting  the  ground  away 
from  the  figure  would  have  occupied  quite  as  much  time 
as  carving  the  figure  itself:  and  in  the  second  case,  the 
range  of  the  outline  created  a  greater  breadth  of  shadow 
and  (iistinctnett  to  the  spectator.  These  bassi-rclievi,  or 
hieroglyphics,  when  found  on  the  walls  of  tombs,  relate 
the  profession,  actions,  and  funeral  of  the  deceased  ;  on 
those  of  palaeet,  the  wars,  negotiations,  triumphs,  pro- 
cessions, trophies,  with  the  civil,  military,  and 
employments  of  kings  ;  on  thote  of  templet  they 
the  recordt  of  theology  ;  and  on  obelisks  they  are  h; 
to  the  gods,  or  eulogies  of  their  kings. 

The  only  correct  notions  that  can  be  obtained  on  the 
subject  of  Phoenician  sculpture  is  from  a  contemplation 
of  the  medals  of  the  Carthaginians,  who  were  a  colony 
from  Phoenicia  ;  though  perhaps  these  may  mislead  ut. 
The  Phoenicians,  known  by  the  name  of  Canaanites  in 
Scripture,  were  at  a  very  early  period  advanced  in  civil, 
lxation.  When  Moses  tent  out  the  tplet  to  tearch  the 
land  of  Canaan,  they  returned  with  an  account,  "  that 
the  people  be  ttrongth.it  dwell  in  the  land,  and  thecltiet 
are  walled  and  very  great."  It  was  from  Chaldea,  ac- 
cording to  the  authorities  cited  by  Jacob  Bryant,  that 
the  arts  of  the  Phoenicians  were  derived  having  first  been 
transplanted  to  Egypt.  Beautiful  in  their  own  periont, 
they  were,  unlike  the  Egyptian  races,  themselves  models 
for  their  artists,  and  their  situation  and  character  were 
favourable  to  the  progrets  of  the  art.     Their  extra. 


the  top  of  his  temple,  and  all  the  other  statues  of  the  | 
before  the  temple  of  Ceres  was  erected,  were  •  Toaca 

Many  of  the  Etruscan  statues  bear  to  strikin* 

a  i 


lance  to  those  of  Greece,  that  antiquarians  hate 
it  probable  they  mu«  have  ^'^""^J^ 


the  period  of  the  conquest  of  Greece  by  th 
when  Italy  became  almost  saturates!  with  the  i 
spoils  of  art  which  that  country  yielded.  The 
sculpture  it  in  two  distinct  stylet  of  art.  In  the  first  vr 
earliest  style,  the  general  lines,  or  contours,  are  exceed- 
ingly stiff  and  straight,  and  the  attitudes  exhibit  any 
thing  but  a  feeling  of  ease  in  the  figure  :  the  fonn  of  th<" 
head  is  entirely  devoid  of  beauty,  the  outlines  not  wed 
rounded  ;  their  figures  are  almost  Invariably  too  slender ; 
the  form  of  the  head  is  oval,  the  chin  piked,  the  eyes 
fiat,  with  some  degree  of  tendency  towards  squitttie#r 
Alt  these  defects  Indicate  an  Infant  state  of  the  art.  At  A 
it  it  not  extraordinary  to  tee  the  very  tame  defect*  in  the 
works  of  the  Gothic  tculptort.  The  second  style  of 
I  Etruscan  art  it  conjectured  by  Winckelman  to  be  con- 
temporary with  the  age  of  Phidias ;  but  it  it  to  be  cb- 
served  that  thit  conjecture  it  in  no  way  borne  out  or 
supported  by  proof.  In  thit  style  the  joints  are  strongly 
marked,  the  muscles  raised,  the  bones  perfectly  diatia- 
guishable,  and  considerable  knowledge  of  the  science  «.f 
anatomy  it  displayed.  The  ttatues  of  the  gods  are  ex- 
ecuted with  delicacy,  and  there  It  a  show  of  great  po»«  r 
without  violent  distension  of  the  muscles.  The  altitude*, 
however,  are  far  from  natural,  and  the  action  coostiutty 
overstrained.  To  this  Millln  adds  a  third  period  10  thv 
history  of  Etruscan  art,  commencing  at  the  conquest  of 
Greece  by  the  Komans,  at  which  time  the  Etruscan  arti*ts 
became  acquainted  with  the  workt  of  the  Grecians,  and. 
adopting  their  style,  became  at  first  their  imitators,  and 
afterwards  their  rivals.  To  the  Italian  artists  of  this 
period  Horace  is  supposed  to  allude  In  one  of  his  satires. 
In  concluding  this  succinct  account  of  the  sculpt  urn 
of  Etruria,  to  exhibit  the  extent  to  which  it  was  culti- 
vated it  is  only  necessary  to  state,  on  the  authority  of* 
Pliny,  that  when  the  Itomant  conquered  Volsinium,  ace 
of  the  twelve  cities  of  Etruria,  they  carried  sway  from 
that  city  alone  about  4000  statues. 

Before  turning  to  the  sculpture  of  the  Greeks  we  may 
notice,  as  bearing  some  resemblance  to  the  Fg\pti*n 
sculpture,  that  of  the  Hindus.  It  is  not,  however.  In- 
tended to  compare  the  one  with  the  other  ;  for  tbe  latter 
it  far  more  deficient  than  the  former,  both  in  science  and 
resemblance  to  nature.  The  stupendous  excavations  at 
Ellura,  which  have  been  mentioned  in  the  article  Archi- 
tect!'as,  and  those  at  Elephant  is  and  other  parts  of  India, 
are  well  known  by  representations  which  have  been  pub- 
lished in  this  country.  They  are  by  some  considered  of 
very  high  antiquity,  and  are  decorated  profusely 
mythological  sculpture,  whereof  the  subjects  are 
allegorical  figures,  and  groups  expressive  of  tbe  i 
and  energies  of  divinity,  according  to  the  ] 
trines.  The  reader  who  i 

on  this  tubject  may  profitably  consult  Moore's  tM 
Pantheon,  which  contains  upward!  of  1500  outlines  of 

the  originals. 

As  we  have  teen,  the  first  dawn  of  the  art  was  on  tbe 
toil  of  Phoenicia  and  Egypt :  we  hat  e  now  to  trace  It  to  its 
meridian  splendour  on  the  shores  of  Greece.  In  Egypt 
the  forms  of  the  human  figure,  and  its  "  face  divine,  tar 
removed  from  beauty  and  intellectual  expression,  a  burn- 
ing climate,  and  institutions  inimical  to  improving  an  the 
model,  restrained  the  art  within  very  narrow  bfindi ; 
whereas  in  Greece  the  beautiful  formt  of  the  male  and 
female  models,  the  genial  and  delicious  climate,  were 
among  the  leading  physical  causes  of  the  superenatner.t 
success  of  the  Greeks.  With  them,  says  D'Agincourt. 
"  au  lieu  de  nolrs  tcarabeet,  du  chacal,  ou  de  Ta  hj  ' 
feroce,  du  hideux  crocodile,  e'etaient  les  diligences  < 
rierca  du  mont  Hymette,  le  noble  courtier,  le 
vlgoureux,  le  cerf  agile,  l'elegant  et 


ordinary  and  successful  spirit  of  commerce  led  to  its  peuplaient  les  rives  cmailltVs  de  set 
cultivation,  and  some  of  the  ttatues  that  decorated  their    colllnes,  tea  forets  ombragees. 


templet  were  celebrated  in  history    Winckelman  Is  of 
opinion  that  the  Etrurians,  or  i 
sculpture  to  a  certain  ctt*j£Tt*c  of 

than  the  Greeks.  The  same  Diedalut  who  has  the  repu- 
tation of  having  taught  this  art  to  the  Greeks,  hat  a  similar 
good  office  assigned  to  him  by  historians  towards  the 


to  the 
of  Egypt,  the 

motions  of  the  heart,  found 

in  the 

of  the  nation  constantly  exh 

public  garnet,  at  which  all  men  of  consideration,  and 


nourishment 
ing  spectacles  which  the  religion 
libited.    The  institution  of 


Etrurians ;  for,  in  order  to  escape  the  resentment  of   lebrltr,  and  of  whatever  rank,  contended  for  honours. 


Minos  king  of  Crete,  he  it  reported  to  have  taken  refuge 
in  Sicily,  whence  he  passed  over  Into  Italy.  Etrurian 
art  proves  that  the  first  attempts  towards  sculpture  were 
In  rUy.  whereof  innumerable  specimens  have  been  found 
In  Home  and  its  environs;  and  as  the  Romans  in  the 
early  period  of  their  existence  as  a  people  were  entirely 
Ignorant  of  the  arts,  no  doubt  i«  left  of  these  specimens 
being  the  w  ork  of  the  Etrurians  or  Vol«ci  ins.  Clay  was 
for  a  long  time  the  only  materi  \\  used  —  "nulla  s'ijma, 
statua*ve,  sincarglllA  ;"  and  I'liny  and  Varro  tell  us  that 
the  Hercules,  the  Jupiter  Capltolinut,  the  quadriga  on 


and  the  beauty  of  form  to  be  seen  at  them,  which  was 
an  unceasing  object  of  contemplation,  raised  the  an  into 
a  nation  of  connoisseurs.  No  crowns,  no  honours  decreed 
by  a  congregated  assemblage  of  intelligence,  awaited  the 
monotonous  labours  of  the  Egyptian  sculptor :  his  workt 
were  to  be  executed  in  conformity  with  tbe  practice  of 
former  ages.  Eg)  pt  abounded  with  artisans,  Greece  with 
artists. 

Greek  sculpture  has  usually  been  arranged  under  three 
epocht,  which  we  shall  here  enumerate.  We  of  course 
past  over  the  rude  and  unfashioned  i 
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SCULPTURE. 


i  of  the  primitive  age*,  which  Pausanias  tells  tu 
■  little  more  than  block*  of  itoue,  though  regarded  to 
the  last  with  the  greatest  reverence,  and  to  be  teen  as 
late  at  the  time  of  Adrian  at  Thebes,  Argos.  a 
cities ;  and  which,  indeed,  were  rather  symbols 
presentations.   Neither  do  we  think  it  here  r 
attain  to  touch  upon  the  works  of  Datlalu*  and  EncUeus, 
about  which  we  can  now  form  no  just  conception,  except 
that  the  material  they  employed  was  wood.    About  775 
B.C.,  Dipoenis  and  Scyllis  the  Cretan  became  celebrated 
for  their  marble  statues,  which  retained  much  of  the  an- 
cient style  in  the  advancing  position  of  the  legs,  the 
general  form  of  the  figure,  and  particularly  in  the  vertical 
folds  of  drapery,  whose  edges  were  zigzag.    Soon  after 
this  period  sculpture  received  the  most  elaborate  finish- 
ing, though  the  character  of  the  face  and  limbs  was  not 
much  changed  from  the  tasteless  and  barbarous  style  of 
former  times.   Flaxman  conjectures  that  the  colossal 
busti  of  Hercules  and  Apollo  in  the  British  Museum  may 
have  been  the  works  of  Dipccnls  and  Scyllis.    It  is  not 
difficult  to  conceive  the  progressive  improvement  in  an 
art  so  much  cultivated,  between  the  time  of  which  we  are 
now  speaking  and  the  first  epoch  in  which  Ageladas,  the 
master  of  Polycletus,  appeared.    Ageladas,  with  whom 
has  been  confounded  Eladas  or  G  clad  as,  the  master  of 
Phidias,  was  a  native  of  Argos,  and  cotemporary  with  I 
Pisistratus.    It  was  at  this  period  that  art  approached 
the  personification  uf  ideal  beauty  by  the  choice  of  forms 
from  many  models,  so  that  the  excellence  found  in  each 
might  be  combined  in  one.    Its  cultivation  bad  become 
of  necessity  in  most  of  the  Grecian  states.  Id-  ' 


duced  greatly  by  a  practice  introduced  about  this  era,  of 
honouring  with  a  statue  every  individual 


crived  three  crown*  in  the  public  games, 
the  artist  the 


who 
Such  a 


opportunity  of  contemplating  some 
perfect  examples  of  living  beauty,  from  which 


were  afterwards 
which  all  future  art  has  been  ui 
we  have 


of  proportion  on 
to  improve.  Within 
the  interval  of  which  we  have  just  spoken  appeared  the 
Callimachus,  to  whom  Vitruvius  assigns  the 
of  having  invented  the  Corinthian  capital,  (.fee 
AhCHiTECTiiRR.)  "  The  better  drawing  of  the  figure, 
with  a  more  careful  attention  to  its  parts,  more  precision 
and  variety  of  altitude,  a  less  elaborate  curling  and  dress, 
ing  the  hair,  the  form  of  the  figure  better  shown  through 
the  drapery,  are  all  certain  signs  of  a  near  approach  to 
the  age  of  Phidias." 

The  second  epoch  of  sculpture  among  the  Greeks 
was  in  the  age  of  Phidias,  who  flourished  about  4'M 
years  before  the  Christian  era,  —  a  period  peculiarly 
splendid  in  history,  as  abounding  with  statesmen,  war- 
riors, artists,  philosophers,  and  poets ;  among  whom 
will  doubtless  occur  to  the  reader  the  names  of  Socrates, 
Plato,  Pericles,  Miltiades,  Clmnn,  Themlstoclcs,  and 
Xenopbon.  The  emulation  among  such  rare  talents 
as  then  appeared  was  highly  favourable  to  the  growth 
and  perfection  of  genius.  Alliens,  destroyed  by  the 
army  of  Xerxes,  rose  under  the  auspices  of  Pericles  in 
renewed  and  far  greater  grandeur.  Phidias,  the  pupil 
of  El  atlas  the  ArgTve,  though  by  some  it  is  thought  that 
belongs  to  llippias,  was  employed  by  Pericles  In 
of  the  public  works ;  and  the  adrair- 


lntroduced.  The  graces  of  youth  and  beauty  were 
the  delight  of  Praxiteles ;  and  in  his  marble  'statues 
at  the  Ceramicu*  of  Athens,  he  is  said  to  have  ex- 
celled himself.  His  Venus  of  Cnldos  was  so  endowed 
with  charms,  that  her  suitors  were  seaborne  from  all 
quarters  to  pay  homage  at  her  shrine.  This  statue, 
which  had  been  rejected  by  the  Coans  on  account  of  its 
being  naked,  was  refused  to  Kicomcdea  by  the  citizen*  of 
Cnidos  in  payment  of  a  debt  or  immense  amount.  It  re- 
mained at  Cnidos  in  the  time  of  the  Kmperor  Arcadius, 
about  4i0  a.  n.  Flaxman  in  his  Lectures  observes  of  it. 
that  it  "  seems  to  offer  the  first  idea  of  the  Venus  (Mi 
Medlcis,  which  is  iikelv  to  be  the  repetition  of  another 
Venus,  the  work  of  this  artist."  A  satyr.  Cupid,  Apollo 
(the  lizard-catcher),  and  Bacchus  leaning  on  a  fawn,  are 
known  works  of  this  master.  Cotemporary  wilh  Praxi- 
teles was  Lyslppus,  so  celebrated  for  the  group  of  horses 
still  to  be  seen  tn  the  front  of  St.  Mark's  church  at  Ve- 
nice. This  epoch,  though  that  which  Winrkelman  call*  of 
the  fine  style,  is  not  in  gTandeur  comparable  to  its  pre- 
decessor. The  refinement  of  art  was  carried  almost  to 
its  utmost  limit :  greater  delicacy  and  voluptuousness  may 
Indeed  have  been  and  was  introduced  into  the  feraalo 
forms,  but  in  dignity  and  simplicity  of  feeling  it  is  in- 
ferior to  the  cxtr aordiuary  productions  of  the  age  of 
Phidias.  After  this  peri.nl  several  of  the  finest  group* 
and  statues  were  nevertheless  executed  :  one  of  them,  the 
Laocoon  (tie  Laocoon).  is  in  a  very  high  class  of  art.  and 
perhaps  not  inferior  to  any  group  known.  The  principal 
schools  of  sculpture  were  Athens  and  Rhodes  ;  from 
which  latter  school  came  the  I^aocoon,  the  Torso  Fames*-, 
and  the  Colossus.  To  what  extent  the  Hhodians  were 
sculptors  may  be  conjectured  from  the  circumstance  of  the 
Homans  carrying  off  from  this  little  island  30(0  statues. 
After  the  death  of  Alexander  the  Great,  3H  years  before 
Christ,  the  arts  of  design  seem  to  have  declined  from 
their  meridian  excellence.  Apclles  found  an  asylum 
in  Egypt  with  Ptolemy,  a  prince  whose  liberality  induced 
artists  to  repair  to  his  dominions,  and  whose  example  in 
this  respect  was  followed  by  his  successor ;  but  under  the 
detestable  tyranny  of  the  seventh  of  that  dynasty,  the 
artists  abandoned  Alexandria  altogether.  The  alternate 
favour  and  disgrace  which  they  experienced  under  the 
kings  of  Syria,  and  those  of  Bitliynia  and  l'ericarous,  was 
repeated  in  Sicily  under  Agalhoclcs  and  Hiero  II.,  till 
the  takiug  (212  B.  c.)  of  Syracuse  by  Marccllus,  who  was 
the  first  to  appreciate  Greek  statues  as  invaluable  orna- 
ments to  the    eternal  city." 

At  the  conclusion  of  the  Macedonian  war,  500  marble 
and  bronze  statues  graced  the  triumph  of  the  conquerors. 
Mummius  and  SeylTa  left  no  place  iiustriuped  of  all  in  the 
shape  of  art  upon  which  they  could  lay  tlieir  hands  ;  and 
within  a  very  comparatively  circumscribed  period  Homo 
became  the  rendezvous  of  all  artists  w  ho  had  any  pretcu- 
slons  to  talent,  for  it  was  the  only  place  In  which  they 
could  obtain  employment. 

The  Romans  Had  no  natural  taste  in  the  fine  arts,  nor 
any  style  of  their  own  originally;  and  down  to  a  late  period 
they  employed  the  Etrurians  in  all  works  of  art.  Tlbul- 
lua  characterized  the  art  in  its  early  age  by  the  line, 

Ntatmt  in  fxlgua  llgnrut        dctu ; 


of  his  powers  was  so  universal  with  the  ancients, 
that  Quinlilian  says,  speaking  of  his  Athenian  Minerva 
and  Olympian  Jupiter  at  Ells,  "  Cujus  pulchritudo  adje- 
cisse  aliquidetiam  recepts?  religion!  videtur,  adco  majestas 
a  per  I*  deuin  srquavit.  Plutarch  affirms  that  Callicratet 
and  Ictinus  executed  the  work  of  the  Parthenon ;  and 
this,  as  far  as  relates  to  the  latter,  is  confirmed  by  Pau- 
sanias.  The  statue,  however,  of  Minerva,  of  ivory  and 
£uld,  within  the  temple,  was  the  work  of  Phidias  himself; 
and.  excepting  his  Jupiter  at  Elis,  his  most  celebrated 
production,  some  have  doubted  that  Phidias  himself 
ever  worked  in  marble  ;  but  although  his  chief  material 
was  bronze  when  he  did  not  use  ivory,  it  is  certain  that 
he  occasionally  wrought  in  marble.  The  great  reputa- 
tion of  Phidias  was  founded  upon  his  representations  of 
the  gods,  excelling  more  in  them  than  in  human  forms ; 
'  in  his  works  in  ivory  it  is  said  he  was  unrivalled, 
i,  the  scholar  of  Ageladas  above  mentioned,  and 
■  rary  of  Phidias,  assisted  in  the  perfection  of  style 
second  epoch.    He  was  of  8  icy  on,  and  especially 

er,  and  bis 
i  his  head. 

The  first  was  so  esteemed  by  artists,  that  it  was  called  the 
M  canon."  from  which  they  studied  their  proportions. 
There  la.  however,  some  doubt  whether  it  be  this  or  an- 
other statue  to  which  this  honour  was  paid.  The  cotora- 
porariea  of  these  great  men  were  Gallon,  Phragmon, 
liorsrias.  I«acon,  Myron,  Pythagoras,  Scopas.and  Perelius. 
In  a  pstaaago  of  Pliny,  Alcamenes  is  classed  with  Critias, 
Nestoclea,  and  Hegiat,  wlwj  are  called  the  rivals  of 
Phidias.  The  name  of  Colotcs  is  preserved  as  another 
of  hi*  scholars. 

The  third  epoch  is  that  in  which  wo  become  ac- 
nu.tinted  with  the  names  of  Praxiteles  and  Lysippus, 
■  in  which  what  \\  iuckelmau  rails  iu< jiue  ttyte  *  as 
1  J 


to  its  last  hour  It  may  be  truly  averred  tl  at 
sculpture  never  shone  in  Rome  except  with  a  borrowed 
light.  Volsinlum.  one  of  the  twelve  cities  of  Htrurla 
(the  modern  Bohena),  was  called  the  city  of  artists  ;  and 
it  was  this  depot  which  for  a  long  time  supplied  the  Ro- 


mans with  architect*,  painters,  and  sculptor*,  a 
the  Romans  at  an  early  period  what  little  they  knew  of 
art.  Before  the  5th  century  of  its  existence  tne  use  of 
marble  was  scarcely  known  in  Rome  .  but  in  the  6th.  the 
Romans  began  to  spread  themselves  toward*  the  regions 
'  inhabited  by  Grecians,  and  imbibed  a  taste  for  the  ex- 
pensive materials  used  by  that  nation. 
]  The  vear  146  H.  c.  was  signalized  by  the  entire  reduc. 
tion  of  Greece  under  the  dominion  of  tne  Romans.  Sixty- 
six  years  previously  a  dawn  of  luxury  and  taste  had 
I  opened  at  Rome  by  the  introduction,  through  Mar  cello*, 
of  statues  from  Syracuse ;  but  though  the  increasing 
luxury  of  the  Romans  created  a  constant  demand  lor 
fresh  objects  of  the  art,  its  history  iu  the  city  is  but  a 
melancholy  continuing  decline  of  it.  Us  euergies  and 
beauties  being  destined  to  expire  among  the  people  of  a 
strange  land.  The  only  occupation  then  left  for  Greek 
artists  was  to  be  found  in  Rome,  whither  they  were  in- 
vited, and  where  abundance  of  them  were  to  be 


Among  them  Pliny  (I.  xxxv.  c.  12.  andxxxvi.  c.5.) 
t*  1  o 1 1  a  X- 1  jc^  u aid c  *^^illcl^^i  4%  &c Us.  t^jr  §  ^(r  \  i  ti^  rc^J 
volumes,  containing  a  catalogue  raisonnec  of  the 


finest 

works  of  art  knowu  in  his  time.  Pasi teles  excelled  a»  a 
modeller  in  metal.  The  silver  statue  he  executed  of 
Ro»ciu*.  as  also  his  vases,  w  ere  highly  celebrated.  Arche- 
silaus.  Toplrus,  and  Evander,  all  Athenians,  were  among 
his  cotemporaries  in  the  Augustan  age.  The  first  of  these 
who  excelled  in  marble  is  extolled  by  Pliny  for  hi*  earn 
in  modelling  before  he  began  upon  the  block.  He  wr.% 
the  friend  of  Lucullus,  for  whom  he  executed  n  group, 
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described  by  Varro,  representing  a  lionets  with  cupids 
sporting  round  her,  and  endeavouring  to  force  her  to 
drink.  Still,  however,  the  passion  for  ancient  Greek 
statues  prevailed  with  the  Romans.  Martial  says,  in  speak - 
ing  of  a  statue  of  Hercules, 

Son  est  farina  mrn«,  nrc  noatri  cloria  occli : 

NoULm  munu.v,  ojniMjue  vuW». — (Lib.  is.  Ep.  4-S.) 

Under  Augustus  the  art  had  not  been  entirely  divested 
of  grand  and  noble  feeling ;  but  after  his  time  it  partook 
very  much  of  the  character  of  his  successors  as  they  ap- 
peared. Licentious  and  obscene  under  the  sway  of  the 
vicious,  debauched,  and  cruel  Tiberius ,  under  Caligula  it 
became  so  grossly  nattering,  that  ancient  Greek  statues  of 
the  gods  were  decapitated  to  make  room  for  the  head  of 
this  emperor.  Under  Nero  (to  whom,  however,  we  per- 
haps are  indebted  for  the  preservation  ofthe  Apollo  of  the 
Vatican  and  the  Borghese  gladiator,  which  were  found  In 


of  Lysippus  were  actually  gilt, 
e  Apollo  and  gladiator 


his  villa  at  Annum)  it  became  so  outre  and  extravagant, 
that  some  of  the  statues 
It  has  been  conjectured  that' the'  Al 
above  mentioned  were  part  of  the  snoils  from  the  tern  pic 
at  Delphi.  The  reigns  of  the  three  emperors  that  suc- 
ceeded Nero  were  of  such  short  duration,  that  had  they 
been  so  minded  they  had  not  sufficient  time  to  inflict  any 
very  serious  injury  on  the  arts.  Vespasian,  whose  only 
blemish  was  avarice,  which  is  even  extenuated  by  the 
laudable  and  patriotic  use  he  made  of  his  revenues,  cul- 
tivated the  arts  as  well  as  literature.  The  Temple  of 
Peace,  which  was  really  a  temple  of  the  arts,  was  by  him 
decorated  with  the  choicest  specimens  of  Greek  painting 
and  sculpture.  The  reigns  of  his  son  Titus  and  of  Trajan 
were  also  favourable  to  sculpture.  The  latter  was  the  pa- 
tron of  Apollodorus,  from  whose  hand  is  the  sculpture  on 
the  column  that  bears  the  emperor's  name  and  records  his 
military  exploits.  Trajan,  moreover,  had  the  liberality 
and  good  sense  to  erect  statues  in  honour  ofthe  eminent 
men  of  his  time.  The  works  of  this  period  were,  bow- 
r,  rather  architectural  than  sculptural,  such  as  temples, 
,  triumphal  arches,  &c,  and  the  sculpture  chiefly 
In  request  was  for  their  decoration  ;  a  want  certainly  not 
calculated  to  retrieve  the  art  from  iu  sinking  state,  but 
rather  to  encourage  bold  and  offhand  execution  at  the 
of  simplicity  and  expression.  Adrian  was  so 
a  lover  of  the  art*,  that  he  did  not  think  it  beneath 
as  emperor  himself  to  exercise  those  or 
{tainting  and  sculpture  for  his  amusement.  He  not  only 
restored  the  principal  buildings  at  Athens,  but  extended 
his  fostering  care  to  the  temple  of  Jupiter  at  Olympia, 
where  he  caused  to  be  erected  a  colossal  statue  of  the 
god  in  gold  and  ivory.  The  statue  of  Antinous.so  gcue. 
rally  known,  was  the  work  of  this  reign.  Antoninus  and 
Marcus  Aurelius  were  appointed  hy  Hadrian  as  his  suc- 
cessors ;  under  them  the  art  revived  for  a  time,  and  has 
acknowledged  her  gratitude  to  the  last  by  his  bronze 
statue  at  the  Capitol.  The  former  crowded  with  the 
choicest  specimens  of  sculpture' he  could  procure  his 
villa  at  Lanuvlum.  How  sculpture  was  encouraged  at 
this  time  may  be  gathered  from  the  innumerable  busts 
of  these  emperors  that  have  reached  us.  Commodus  bad 
likewise  been  honoured  with  a  multitude  of  statues,  but 
these  upon  his  death  were  decreed  by  the  senate  to  be  all 
destroyed.  Only  thirteen  years  afterwards,  under  Sep- 
ttmius  Severus,  the  decay  of  the  art  became  very  mani- 
fest :  its  decline  continued  during  the  reign  of  Alexander 
Severus,  though  two  busts  of  him.  which  were  discovered 
n  few  years  since,  arc  not  without  merit.  During  the  next 
balf  century,  the  rapid  succession  of  twenty  emperors, 
scarcely  one  of  whom  died  a  natural  death,  gave  to  sculp- 
ture little  chance  of  a  revival.  In  fact,  by  the  end  of 
the  4th  century  it  was  extinct ;  of  which  no  other  proof  is 
necessary  than  the  arch  of  Constantine  and  the  statues  of 
that  prince,  through  whose  removal  of  the  capital  ofthe 


empire  to  Constantinople  Home  no  longer  swayed  the 
sceptre  of  the  line  arts.  If  the  Human*  do  not  deserve 
the  admiration  in  which  the  Greeks  are  held  for  their 
knowledge  of  the  fine  arts,  they  deserve  our  gratitude 
for  their  instrumentality  In  preserving  some  of  the  noblest 
productions  of  the  art  of  sculpture.  There  are  two  epochs 
under  which  the  taste  of  the  Romans  for  the  fine  arts  may 
be  classed :  the  first  beginning  with  the  capture  of  Syra- 
cuse by  Marccllus,  and  ending  at  the  time  of  Julius 
Caesar  ;  the  second,  that  of  the  Augustan  age,  in  which 
all  the  polite  arts  flourished. 

From  the  4th  to  the  13th  century,  if  there  were  mate- 
ri  ih  Millii  ieuth  authentic,  the  history  ol  the  .irt».  a-  we 
have  shown  also  in  the  articles  Architecture  and  Paint- 
ipo,  is  such  a  blank  as  to  be  scarcely  worth  the  trouble 
of  tracing.  In  the  13th  century,  however,  the  clouds  of 
darkness  began  to  separate,  opening  a  dawn  for  their  re- 
vival in  the  14th,  which  was  soon  afterwards  to  bring  on 
the  blase  of  day.  We  shall  divide  our  account  of  the  art 
from  this  period  into  three  epochs. 

First  Epoch.—  The  Roman  power  having  been  entirely 
oestroyed  In  the  West  of  Kurope,  Italy  became  divided 
into  republics  and  principalities,  whereof  the  chief  were 
Vmlce,  Genoa,  and  Pisa,  these  being  the  earliest  in 
fully  establishing  liberty.  The  last,  however,  was  fore- 
I  oy4 


most  in  founding  a  srhoool  of  native  art.    The  Pisans. 
who  possessed  considerable  extent  of  coast,  had  onUrn 
the  Saracens  in  Africa.  Sardinia,  Majorca,  Minorca,  and 
Sicily;  and  had  thus  acquired  the  treasures  with  *>bi<-h 
they  commenced  the  erection  of  their  cathedral,  whkrh 
was  finished  in  1092,  about  seven  years  after  that  of  St. 
Mark  at  Venice  had  been  consecrated.  Schools  of  painting, 
sculpture,  and  architecture,  soon  arose  after  this  period, 
and  the  cause  of  religion  found  employment  for  the  talent 
they  produced.  It  has  been  conjectured  that  Buachettu, 
whom  the  majority  of  writers  and  weight  of  argument 
prove  to  have  been  a  Greek,  though  thought  by  some  t. 
have  been  an  Italian,  was  the  founder  of  the  school  at 
Pisa.    The  reputation  of  this  school  was  raised  to  the 
greatest  height  by  the  appearance  of  Ntrolo  de  Pisa,  the 
pride  and  glory  of  the  12th  century,  and  the  first  who 
on  its  restoration  gave  dignity  and  importance  to  sculp- 
turc.    That  the  Grecian  fragments  which  the  Pisau.  haJ 
acquired  soon  enabled  Nicolo  to  discrimina 
them  and  the  style  of  Buschetto,  Is  evident 
remains  of  his  work  in  the  Campo  Santo.  In  1225  he  \ 
employed  at  Bologna  in  decorating  the  sarcophagi*  <  ( 
St.  Dominic,  in  which  his  admiration  and  successful  iral. 
tation  of  the  antique  thine  forth.    He  was  afterword* 
engaged  on  tho  bas-reliefs  of  the  pulpits  at  Pisa  and 
Sienna,  and  on  the  facades  of  the  cathedrals  at  Orvieto 
and  Lucca.   Tho  time  of  his  death  is  uncertain.  Gio- 
vanni, the  son  of  Nicolo,  succeededhls  father,  to  whom  in 
some  respects  he  was  more  than  equal.  Their  figure*, 
especially  those  of  their  draped  females,  are  elegant,  and 
exhibit  "an  originality  of  idea  and  a  force  of  thought 
seldom  met  with  when  schools  of  art  are  in  the  habit  of 
copying  from 'each  other."  The  school  of  Pisa  is  not  limited 
to  the  two  we  have  just  named.    Arnolfo  the  Florentine, 
the  brothers  Agostlno  and  Agnolo,  aud  Andrea  Cgolino. 
all  deserve  to  be  recorded.    Andrea  executed  In  brcate 
the  oldest  gate  of  the  baptistry  at  Florence,  on  which  is 
represented  the  life  of  St.  John.    This  work  is  designed 
with  much  grandeur  and  simplicity,  and  almost  if  not 
quite  equal  to  his  master  .  but  in  his  marble  statues  be 
is  Inferior.   Giovanni  da  Balducrio,  scholar  of  Nicolo  or 
Giovanni,  was  of  this  epoch:  his  first  works  were  at  Milar. 
where  afterwards.  In  1331),  he  executed  the  mausoleum  of 
St.  Peter  the  Martyr.    In  the  14th  century  Giotto 
Wished  a  school,  distinguished  by  good  drawing.  I 
pared  Florence  for  a  perfect  re-establisbment  of  tbe'i 
Of  it  was  Orgagna,  a  name  ever  to  be  i 
celebrated  loggia  at  Florence,  who  was  also  eminent  for 
his  works  in  sculpture.   A  school  at  Sienna,  towards  the 
end  of  this  century,  produced  Jacopo  della  Querela,  whose 
principal  works  were  at  Bologna,  Lucca,  and  especially 
Sienna,  where  a  fountain  which  he  designed  was  so  ad- 
mired that  he  acquired  the  name  of  Jacopo  della  Fonte. 
From  his  hand  is  the  bas-relief  in  the  facade  of  San  Pet  rook) 
at  Bologna.  The  15th  century  was  a  splnndid  era  for  the 
production  of  every  thing  that  was  great  and  intelligent, 
and  most  especially  for  the  art  of  sculpture.    The  love 
of  liberty  aud  knowledge  seemed  to  animate  the  whole 
of  the  Italian  republics  ;  and  as  if  the  republic  of  the  an* 
were  not  excluded  from  the  common  sentiment,  no  indi- 
vidual master  seems  so  to  have  outstripped  his  rival*  as  to 
have  Impressed  the  art  with  his  own  particular  style. 

This  period  brings  us  to  the  second  epoch,  at  the  begin- 
ning whereof  we  find  six  great  artists  engaged  In  a  compe- 
tition for  executing  the  brume  doors  of  the  baptistry 
Florence,  In  which,  after  a  year's  trial,  Lorenzo  Chit 
bore  away  the  palm  from  his  rivals.  Among  these 
Donatello,  a  f  lorentine,  one  of  the  most  dlstmguii 

restorers  of  the  art.  "  Some  of  his  works,"  says  F'  

no  incompetent  judge,  "  both  iu  " 
might  be  placed  beside  the  beat  p 
Greece  without  discredit." 
boys  In  the  Duomo  at  Florence  is.  In  point  of  character, 
sentiment,  drawing,  and  drapery,  of  extraordinary  beauty. 
The  marble  statue  he  executed  of  St.  George  standing 
upright,  equally  poised  on  both  hit  legs,  with  lib  hands 
resting  on  the  shield  before  him,  so  excited  the  admira- 
tion of  Michael  Angelo,  that  after  contemplating  it  in 
deep  silence  for  a  considerable  length  of  time,  he  sud- 
denly exclaimed  "  March."  Ix>rcozo  Ghibertl,  the  co- 
temporary,  and,  as  we  have  before  mentioned,  successful 
rival  of  Donatello,  in  the  gates  (1401)  to  the  baptistry  of 
San  Giovanni,  has  Immortalized  himself  by  that  work, 
which,  from  the  eulogy  bestowed  on  it  by  Michael  Angelo. 
bears  the  appellation  of  the  "  Gates  of  Paradise."  Phis 
undertaking  occupied  forty  years  of  his  life,  and  still,  not- 
withstanding the  criticism  of  Reynolds,  remains  one  of 
the  noblest  monuments  of  modern  art.  The  i 
from  the  Old  and  New  Testament*  ;  and.  the 
of  Reynolds  Is,  that  *  the  landscape  and  I 
so  large  a  portion  of  the  compartments  that 
remained  but  secondary  objects,  entirely  c< 
principle  of  the  ancients."  Brunelleschl. 
friend  of  Donatello,  known  better  by  his  high 
mentt  as  an  architect,  was  not  less  a  sculptor  of 
derable  eminence :  at  Florence,  in  the  church  of  St.  Marva 
Novella,  is  an  admirable  crucifix  by  him  in  wood.  In 
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1450,  Andrea  Verrocehloand  DominiroOhirlandaio  were 
found  amongst  the  first  rank  of  sculptors  in  Florence. 
The  former  of  these  two,  the  matter  of  Pletro  Perugiuo 
and  Leonardo  da  Vinci,  executed  at  Venice  the  famous 
figure  of  Bartolomeo  Cogleoneda  Bergamo  on  horseback. 
The  latter  was  the  master  of  Michael  Angelo  da  Buona- 
rotti,  whom  we  have  once  more  (see  Architectirr  and 
Painting)  to  introduce  to  the  reader's  notice  as  the 
most  eminent  of  modern  sculptors,  as  well  as  of  architects 
and  painters.  The  miraculous  works  of  this  extraordi- 
nary man  seem  rather  the  result  of  inspiration  than  of 
genius,  and  with  him  is  introduced 

The  third  epoch,  in  which  the  perfect  restoration  of 
i  accomplished.   The  historian  of  the  painters, 
and  architects  wrote  the  lire  of  BuonarotU 
he  was  jet  living  and  thus  apostrophises  for  hi* 
»o  doing: -"Let  none  be  surprised  that  !  have  here 


written  the  life  of  Michael  Angelo.  who  it  vet  living. 
Indeed  it  cannot  be  expected  that  he  will  ever  die, 
and  therefore  it  has  appeared  to  roe  proper  to  do  him  this 
little  honour  .  for  when  in  common  with  other  men  his 
life  shall  pass  away,  he  will  be  immortal  In  his  immortal 
works,  the  fame  or  which,  as  long  as  the  world  lasts,  will 
live  with  glory  in  the  mouths  of  men  and  in  their  records, 
in  contempt  of  envy  and  despite  of  death."  Michael  An- 
gelo was  nobly  descended,  and  at  the  early  age  of  I  •  was 
patronized  by  Lorenio  de  Medici,  who  took  him  into  his 
house,  and  whilst  living  continued  his  friend.  His  ca- 
reer iu  sculpture  was  commenced  by  a  sleeping  Cupid,  a 
Bacchus,  and  young  fawn,  the  colossal  David,  and  a  group 
of  a  Madonna  sitting  with  the  dead  Christ  on  her  knees  ; 
works  which  raised  him  immediately  above  his  cotetn- 
poraries.  It  is  not  our  purpose  here  to  touch  upon  the 
productions  of  Michael  Angelo  in  the  other  two  arts 
which  occupied  a  great  portion  of  his  time,  and  which  it 
appears  he  afterwards  regretted ;  for  Condlvl,  his  biogra- 
pher, observes,  "Che  mi  rammmta  udirlo  dire  che  quando 
la,  (the  basso-relievo  of  the  battle  of  Hercules  with  the 
Centaurs,)  vlede,  cognosce  quanto  torto  egll  abbla  fatto 
alia  natura  a  non  seguitar  prontamente  Parte  dclla  scul- 
tura."   Julius  II.  on  being  raised  to  the  papal  chair  em- 


IS, 


Michael  Angelo  on  a  mausoleum,  which  it 
d  to  place  under  the  centre  of  the  dome  of  St 


reter's.  It  was  projected  on  a  most  maguificent  scale ;  but 
being  subjected  to  many  delays,  and  the  pope  dying,  only 
one  of  its  sides  was  completed,  which  was  afterwards 
erected  In  the  church  of  St.  Pietro  in  Vlncola  by  order  of 
his  nephew.  In  this  monument  is  found  the  celebrated 
Moms  and  some  other  statues,  two  of  which  in  the  present 
day  are  in  the  gallery  at  the  Louvre.  It  Is  mortifying  to 
know  that  a  large  portion  of  this  artist**  tame  was  waited 
at  the  quarries  of  Pietra  Santa,  owing  to  the  misconduct 
of  the  underlings  of  Leo  X.  Cardinal  Giuliano  di  Medici, 
in  1523,  engaged  him  on  the  sacristy  and  library  of  San 
Lorenco.  In  the  Capella  dci  Deposit!,  or  sacristy,  arc 
the  statues  of  Lorenzo  and  Giuliano  dl  Medici  seated, 
and  in  Soman  military  habits  :  the  former  is  conceived 
with  a  simplicity  worthy  of  the  highest  era  of  Grecian 
art.  The  recumbent  statues  of  Daybreak  and  Night, 
under  the  statue  of  Giuliano  in  the  same  chapel,  "are 
grand  and  mysterious :  the  characters  and  forms  bespeak 
the  same  mighty  hand  and  mind  evident  throughout  the 
ceiling  of  the  Sistlne  Chape)  and  Last  Judgment.  Kven 
this  mighty  master  was  doomed  to  experience  ill-treat- 
ment from  his  employers,  his  last  years  having  been  at- 
tended with  mortification,  and  chequered  with  vexation 
and  trouble.  Universal  in  his  accomplishments,  he  was 
mainly  useful  in  defending  the  city  of  Florence  when  it 
was  besieged  by  the  Prince  of  Orange.  Having  arrived 
at  the  advanced  age  of  eighty,  and  withdrawn  from  all 
employment  except  the  conduct  of  the  works  at  St. Peter's, 
which  he  retained  to  prevent  the  intrigues  for  marring 
his  design  from  beinir  successful,  he  gratified  the  pious 
inclination  of  his  mind,  and  derived  amusement  in  his 
leisure  hours  from  working  on  an  enormous  block  of 
marble  a  group  of  four  figures,  consisting  of  the  dead  body 
of  our  Saviour,  supported  by  Joseph  of  Arimathca  at- 
tended by  the  two  Marys  ;  a  composition  of  infinite  gran- 
deur and  pathos,  which  he  lived  not  to  finish.  His  death 
occurred  on  the  1 5th  of  December,  1563, almost  90  years  of 
age.  "  Michel,"  says  Arlosto,  "  piu  che  mortal,  Angel' 
dTvino."  Besides  the  honour  he  conferred  on  seven  popes 

a serving  them,  he  *  as  the  friend  of  Solyman  emperor  of 
(  Turks,  Francis  I.  king  of  France,  the  emperor  Charles 
V..  the  princes  of  the  republic  of  Venice,  those  of  Italy, 
particularly  the  duke  of  Tuscany,  reigning  at  the  time  of 
his  death.  His  body  having  been  burled  in  the  church  of 
the  Holy  A  pottles  at  Rome,  where  the  pope  meditated  a 
magnificent  tomb  to  his  memory,  was  privately  removed 
to  Florence,  where  funeral  obsequies  were  celebrated  over 
it  with  every  demonstration  of  pomp  and  splendour.  The 
ceremony  took  place  in  the  church  Delia  Croce,  attended 
by  all  the  members  of  the  Academy,  the  church  being  de- 
corated for  the  occasion  with  a  catafalco,  and  the  choicest 
examples  of  painting  and  sculpture.  The  panegyric  was 
pronounced  by  Benedetto  Varchi.  Flaxman,  In  his  Tenth 
Lecture  on  Sculpture,  closes  his  account  of  him  thus:  — 
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"The  character  and  works  of  Michael  Angelo  have  been 
dwelt  on  at  greater  length,  because,  as  his  mental  and 
bodily  powers  continued  far  beyond  the  usual  date  of  hu- 
man life,  his  diligence  attained  to  so  much  greater  perfec- 
tion In  the  principles  of  art.  Anatomy,  the  motion  and 
perspective  of  the  figure,  the  complication,  grandeur,  and 
harmony  of  bis  grouping,  with  the  advantages  and  fa- 
cility of  execution  in  pafuting  and  sculpture,  besides  his 
mathematical  and  mechanical  attainments  in  architec- 
ture and  building,  together  with  the  many  and  prodigious 
works  he  accomplished,  demonstrate  bow  greatly  he  con- 
tributed to  the  restoration  of  art."  After  this  epoch, 
or  perhaps  almost  belonging  to  it.  appeared  Giovanni  da 
Bologna,  a  sculptor  of  extraordinary  merit,  and  eminent 
particularly  for  his  works  In  bronae  and  marble.  His  Venus 
coming  from  the  Bath  is  delicate  and  graceful  ;  and  the 
group  of  the  Rape  of  the  Sablnes  in  the  grand  piazza  at 
Florence  is  extremely  well  composed,  aud  possesses  a 
fine  undulation  of  line.  The  Mercury  he  executed, 
rising  to  fly,  is  energetic  and  original.  There  are  many 
small  works  extant  by  this  artist.  Benevento  Cellini, 
one  of  the  strangest  and  most  eccentric  fellows  th.v  ever 
existed  in  the  world,  appeared  about  this  period.  Hew. is 
chiefly  employed  as  a  goldsmith  aud  sculptor  in  metals  ; 
but  was  frequently  employed  on  large  figures  and  groups , 
of  which  the  Perseus  holding  the  bead  of  Medusa  in 
his  left  hatid  at  Florence  is  a  splendid  instance  of 
his  talent.  Other  real  disciples  of  the  great  Tu«eau 
master  were  Raphael  di  Monte  Lupo.  his  favourite  pupil, 
who  assisted  in  the  execution  of  the  two  statues  ol  tin- 
Virtues  on  each  side  of  the  Mo»e«;  NIcolodlTribolo.who 
made  the  bronze  gates  of  the  cathedral  at  Bologna  ;  Gio- 
vanni dell'  Opera,  who  received  that  name  from  the  pro- 
lific chisel  he  wielded  ;  and  \ incenzo  Dante.  Of  his  school 
also  are  Baccio  Bandipelli,  a  roan  of  considerable  talent, 
but  of  course  greatly  inferior  to  Michael  Angelo.  though 
he  set  himself  up  as  a  rival  and  competitor  ;  Baccio  dl 
Monte  Lupo,  who  among  his  works  executed  the  crucifix 
in  the  church  of  San  Lorenzo  ;  Andrea  Contucci.  a  clever 
and  occasionally  successful  imitator  of  Michael  Angelo, 
and  founder  of  the  school  of  Lorettn  ;  Francesco  Rustic!, 
a  pupil  of  Leonardo  da  Vinci,  but  whose  works  evinco 
a  devotion  to  the  style  of  Michael  Angelo  Buonarotti, 
and  who  Introduced  it  into  France;  and  Jacopo  Tattl. 
commonly  called  Sansovlno,  who  was  the  head  of  the  Ve- 
netian school  of  sculpture.  As  an  architect  he  was  an 
artist  of  surprising  talents,  as  is  manifest  from  his  works 
at  Verona  ;  his  sculpture,  however,  is  deficient  in  purity, 
though  not  in  richness  of  composition.  His  principal 
pupils  were  Danese  Cattanco  aud  Alessandro  Vittoria. 
The  principles  of  the  school  were  diffused  through  Italy, 
and  were  equally  to  be  seeu  in  Lombardy  and  Naples  :  in 
the  latter  city  the  principal  masters  were  Marbano  Nola 
and  Girolamo  St.  Croce.  At  Milan  were  Agostino  Rustl 
and  Guglielmo  delta  Porta,  whose  reputation  was  raised 
by  the  statues  executed  by  him  on  the  tomb  of  Paul  the 
Third  at  St.  Peter's.  These  have  been  esteemed  as 
among  the  best  examples  of  modern  sculpture.  Torre- 
giano.  who  also  belongs  to  this  period,  was  of  a  vagabond 
dis|«osition,  but  a  man  of  genius;  he  was  invited  over  to 
England,  where  he  wrought  upon  the  tomb  of  Henry 
VII.  at  Westminster,  for  which  he  received  the  sum 
of  10007.  From  Benvenisto  Cellini  we  learn  that  he 
was  handsome,  but  of  consummate  impudence,  has  ing  the 
manner  of  a  bravo  more  than  of  a  sculptor  ;  and  to  crow  n 
all,  what  with  his  strange  gestures,  shrill  voice,  and  a 
certain  trick  or  knitting his  brows,  he  was  enough  to 
frighten  any  one  who  came  in  contact  with  him.  When 
he^uitted  England  he  visited  Spain,  says  Vasari.  and.  dis- 
tinguishing himself  by  many  clever  works,  had  a  commis- 
sion in  marble  from  the  Duke  d' A  reus  of  a  Madonna  and 
Christ  of  the  size  of  life,  with  great  assurances  that  he 
should  be  rewarded  according  to  his  merit.  The  duke 
being  a  grandee  of  the  first  class,  the  sculptor  considered 
he  should  be  proportionately  rewarded.  After  consider- 
able study  and  application  the  work  was  finished  to  his 
own  satisfaction  ;  whereon,  with  impatience  to  possess 
himself  of  the  treasure,  the  duke  forthwith  sent  for  it. 
and  to  display  his  generosity  to  the  greatest  advautage, 
two  of  his  servants  were  loaded  with  the  money  in  pay- 
ment for  it.  The  bulk  was  pleasing  in  appearance  to  the 
artist:  but  upon  being  opened  the  bags  were  found  to 
contain  only  brass  maravedl,  amounting  to  the  trifling 
sum  of  thirty  ducats.  Vexation  and  disappointment 
roused  the  indignation  of  Torregiano,  who,  looking  on 
the  present  more  as  an  insult  than  a  reward  due  to  his 
merit,  snatched  up  his  mallet,  and  heedless  of  the  perfect 
workmanship  with  which  it  had  been  finished,  as  well  as 
'  the  subject,  broke  it  In  i 


sent  the  lacqueys  aw  ay  with  their  load  of  brass 
the  tale  to  their  master.   The  grandee. 


merited  indignity  with  which  the  artist  had 
and  it  may  be  horrified  at  the  sacrilegious  nature  of  the 
act,  presented  him  to  the  Inquisition  as  an  infidel  and  a 
heretic.  Torregiano  pleaded  the  right  of  an  author  over 
a  work  of  his  own  creation,  but  without  curcers  :  he  was 
copdemncdtolosc  his  life.  Torregiano  baulked,  however. 
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the  holy  office  of  its  victim  by  starving  himself  to  death 
In  his  prison.  This  occurred  in  1.V22.  at  which  time  he 
was  fifty  years  old.  In  England  we  also  had  Giovanni 
da  Padua  in  the  following  reign. 

Spain  produced  some  celebrated  sculptors  in  the 
16th  century,  their  first  native  artist  being  Berruguette, 
a  pupil  of  Vasari  and  Duonarotti.  Berruguette'*  disciple, 
Paul  de  Cespidos,  is  reputed  the  greatest  sculptor  that 
Spain  ever  produced. 

It  does  not  appear  that  Germany  produced  any  sculp- 
tors of  eminence  before  the  17th  century.  Dut  In 
France.  Jacques  d'Angoulcmc,  who  had  been  at  Home, 
where  ho  had  a  competition  even  with  Buonarotti ; 
Jean  (Jougeon,  who  finished  the  Fountain  of  the  In. 
nocenU  at  Paris  in  1550.  and  was  one  of  the  victims  in 
the  massacre  on  St.  Bartholomew's  Day ;  Jean  Cousin, 
whose  works,  though  deficient  in  force  and  truth,  yet  ex- 
hibit much  grace  and  delicacy  .  and  German  Pilon.  whose 
detail  is  remarkable  for  its  beauty,— are  names  that  entitle 
that  country  to  a  high  rank  among  the  nations  of  Europe, 
In  which  all  the  works  of  sculpture  that  were  produced 
are  so  many  testimonies  of  the  influence  which  the  genius 
of  Michael  Angelo  exerted  over  the  arts. 

At  tin- commencement  of  the  17th  century,  Bernini, ana- 
tive  of  Naples,  born  In  1-MJS,  rained  himself  to  employment 
before  unknown.  Endowed  with  all  the  qualities  net  cssary 
for  becoming  a  great  artist,  and  desirous  of  distinguishing 
himself  by  the  foundation  of  a  new  school,  lie  plunged  into 
caprice  and  complexity,  and  preferring  effect  to  simplicity, 
effaced  all  traces  of  the  sty  le  which  from  the  time  of  Buo- 
narotti had  prevailed  in  Europe.  His  draperies  founded 
on  the  paintings  of  the  Bolognese  school,  his  affected 
style,  the  violent  expression  in  which  ho  delighted,  are 
the  marks  of  an  ambitious  artist,  whose  only  aim  was  to 
be  striking.  He  deluged  Italy  with  his  works,  and  cor- 
rupted It  with  his  taste  till  his  death  In  1680.  The  most 
celebrated  cotemporaries  of  Bernini  were  Alguardl  and 
Fiammlngo.  The  latter  is  much  esteemed  for  his  re- 
ly of  infants.  At 


presentations  of  youth,  and 
Naples  he  executed  a  < 


t  of  cherubs,  and  two  infants 
on  a  monument  at  Rome,  which  arc  his  most  admired 
works:  the  latter  was  particularly  admired  by  Rubens, 
who  says  of  It,  "  Nature  rather  than  art  appears  to  have 
sculptured  them,  and  the  marble  is  softened  Into  life." 
EiKcont  In  Italy  succeeded  to  Bernini,  and  was  the 
artist  most  in  request  at  the  beginning  of  the  18th  cen- 
tury. His  greatest  work  was  at  St.  Giovanni  Eaterano, 
where  he  was  assisted  by  Monnot,  Ec  Gros.  Moraldi, 
Moratti,  Otlonl.and  Rossi,  pupils  of  the  preceding  school. 
The  further  progress  of  sculpture  seemed  now  impossible ; 
in  short,  the  art  seemed  to  have  departed,  though  men 
whose  names  are  not  worth  recording,  with  all  the  pre- 
tensions of  artists,  still  hovered  about  the  scenes  of  Its 
former  glory. 

In  France,  Anztrevalle  Adri.ni,  Delia  Bella,  and  Tncca. 
pupils  of  Giovanni  da  Bologna,  occupv  the  interval  up  to 
the  beginning  of  the  reign  of  Eouis  XI V.  —  one  extremely 
credital  Ic  to  the  French  school.  In  the  remaining  pe- 
riod of  that  monarch's  reign,  the  principal  sculptors  were 
Gerardon,  b  >rn  at  Troyes  in  1630,  and  Puget,  born  at 
Marseilles  in  16*2-  the  latter  of  whom,  from  his  fiery  and 
energetic  stvle,  received  the  appellation  of  the  Michael 
Angelo  of  France.  These  two  were  the  head  of  the 
school  of  the  succeeding  sculptors  of  France;  among 
whom  was  Falconet,  celebrated  for  his  writings,  and  for 
the  equestrian  statue  he  executed  at  St.  Petersburg  of 
the  Czar  Peter.  The  unfortunate  Eouls  XVI.,  previous 
to  the  Revolution,  was  a  great  patron  of  sculpture,  and  had 
projected  a  collection  of  statues  of  the  most  eminent  cha- 
racters of  the  country.  Pigul,  the  sculptor  of  the  day,  had 
executed  some  of  them  before  the  dreadful  period  which 
■topped  in  France  for  a  time  the  cultivation  of  the  arts. 
The  school  of  Ptgal  was  of  considerable  extent  and  in- 
fluence, Mouchy,  Bocquet,  Moette,  Chaudet,  and  Ee- 
brune  being  members  of  it,  and  continuing  the  art  to 
within  a  generation  of  the  present  time.  Cotemporary, 
or  nearly  so,  with  these  in  Germany,  were  Rauchmuller 
of  Vlenna.Schluter  of  Berlin,  Millich,  Bartel,  and  others ; 
subsequent  to  whom  are  Ohnmacht,  Sonnetischein,  and 
Nahl,  all  sculptors  of  much  reputation.  Our  knowledge 
of  Spanish  sculptors  Is  so  limited,  from  their  reputation 
not  travelling  away  from  their  own  country,  and  in  it 
Indeed  being  little  known,  except  in  Madrid  and  the 
chief  cities,  where  the  principal  employment  for  them  is 
the  decoration  of  churches,  that  we  apprehend  little  in- 
terest would  be  created  by  an  enumeration  of  them.  In 
England,  up  to  a  late  period,  the  mo*t  celebrated  sculptors 
were  foreigners.  Gibber.  Roubiliac,  and  Scheeinacher 
had  the  sway  ;  and  monuments  of  their  genius,  especially 
of  the  second,  are  the  pride  or  some  of  our  churches. 
The  art,  however,  seemed  to  be  near  its  dissolution, 
when  Antonio  Canova,  in  17*7,  revived  In  Rome  the  pu- 
rity without  which  it  Is  worthless.  This  Justly  admired 
artist  was  born  in  1757  at  Possagno.  a  village  amidst  the 
Asolanl  hills,  at  the  foot  of  the  Venetian  Alps.  Pletro, 
his  father,  and  Pasino,  his  grandfather,  were  sculptors, 
whose  labours  were  chiefly  confined  to  the  churches  of 
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the  district.   Deprived  of  bis  father  when  only  three 
year*  of  age,  he  was  indebted  to  his  grandfather  for  the 
early  instruction  and  employment  of  the  chisel,  by  which 
he  acquired  great  mechanical  dexterity.    Attracting  the 
notice  of  the  patrician  Giovanni  Faliero,  he  was  by  hisn 
placed  with  Torretto.  one  of  the  best  Venetian  sculptors 
of  that  day.    Toretto  soon  afterwards  died,  and  young 
Antonio  then  studied  under  Toretto' s  nephew.  Ferrari. 
But  he  soon  broke  through  the  trammels  of  the  art  as  it 
was  then  practised ;  and  the  rapidity  of  his  | 
induced  Ids  patron  to  find  a  mon 
for  the  exercise  of  his  powers,  the  . 
to  Rome  in  December,  1780.  soon  af 
government  granted  him  a 
»r  three  years.    At  this  period  the 
able  sculptors  of  Rome  were  Agostino  Pe 
Bracci,  Sibilla,  and  others,  whose  productions  are  sdrr-ti> 
forgotten  ;  so  that  in  the  way  of  emulation  Canova  ha.: 
little  to  excite  his  talents.    Before  the  period  had  ex- 
pired for  which  his  pension  was  granted,  the  zeal  »»f 
Volpato  had  been  successful  In  procuring  for  him  the 
commission  to  execute  the  monument  of  Clement  XIV. 
(Ganganelli).   Thus  was  afforded  to  the  young  sculptor 
an  opportunity  of  exhibiting  his  powers  to  a  public  *h*> 
were  fortunately  capable  of  appreciating  his  merit.  Be- 
fore the  expiration  of  the  lath  century  be  had  produced 
an  amazing  Quantity  of  works,  at  which  time  it  was  not 
the  practice  (one  afterward*  introduced  by  him)  to  em- 
ploy Inferior  workmen  to  reduce  the  block  to  the  last 
shape  of  the  superficies.   The  enumeration  of  h'w  works 
would  occupy  much  more  space  than  can  be  here  as- 
signed to  them  :  they  were  generally  deficient  in  energy, 
but  abounding  In  grace  and  elegance ;  and  in  his  monu- 
mental sculpture  there  is  vast  originality  of  invention, 
whilst  it  is  free  from  extravagance.    His  females  are 
voluptuous,  but  not  offensively  so;  his  executioc  of 
them  exquisite.   In  the  monument  executed  in  memory 
of  the  archduchess  Christina  of  Austria,  there  is  a  pathos 
in  the  composition,  whose  figures  are  linked  together  with 
the  chain  of  nature,  w  orthy  the  divine  Raphael  hirusrlf. 
Canova  died  at  Venice  on  the  13th  of  October.  1*22  ;  and 
his  remains  were  removed  to  his  native  place,  in  wbnh 
he  had  erected,  at  his  own  expense,  a  splendid  church. 
Albert  Thorwaldsen,  a  cotemporary  of  Canova,  but  much 
his  junior,  a  native  of  Denmark,  has  by  his  great,  though 
irregular  and  erratic  genius,  raised  himself  to  eminence  tn 
Rome  as  well  as  in  his  own  country.  His  powers  in  basto- 
rclievo  are  great ;  but  in  extending  the  principles  of  the 
art,  we  cannot  assign  to  him  a  niche  In  the  temple  of  fame 
by  the  side  of  the  man  whose  merits  we  have  just  dis- 
cussed. 

In  England  the  respectable  artists.  Bacon,  Banks,  acd 
Nollekens,  were  followed  by  Flax  man. —  a  name  honour  - 
able  to  the  arts  of  this  country.  Intense  feeling  and  sim- 
plicity characterize  all  his  works ;  and  in  epic  sc  ulptur** 
we  think  he  very  far  surpassed  Canova.  He  was  born  at 
York  In  1755,  and  died  lulH26.  The  lectures  which  he 
delivered  as  professor  of  sculpture  at  the  Royal  Academy 
have  been  published.  In  the  present  day  we  apprv-her>d 
the  sculpture  of  our  country,  supported  as  it  is  by  the 
talents  of  Westmacott,  Lough,  Rennle,  Chantrey.  and 
many  others,  will  bear  comparison  with  those  of  any  other 
country  in  Europe. 

SCULPTURE.  PRACTICE  OF.  What  has  been 
said  under  the  article  Pr.ictick  or  Painting,  relative  to 
anatomy,  comparative  anatomy,  symmetry,  invention, 
expression,  and  drapery,  equally  applies  to  the  an 
sculpture,  and  need  not  be  here  repeated.  We 
therefore,  merely  state  the  different 
In  producing  a  work  in  this  art. 

A  model  as  large  as  the  intended  figure  or  groan  is 
first  made  in  clay.  It  is  placed  on  a  stand  called  ittc 
sculptor's  easel  ;  and  the  general  form  Is  got  out  with  the 
hand  and  fingers,  small  box-wood  tools  being  made  u«e 
of  to  touch  the  parts  that  the  fingers  cannot  reach.  The 
clay  is  kept  moist,  to  prevent  its  shrinking,  till  the  mo- 
delis  completed.  The  model  is  then  moulded  in  planter 
of  l'aris,  before  it  begins  to  dry,  whence  a  matrix  Is 
formed,  into  which  plaster  is  introduced ;  and  the  matrix 
being  broken  away  from  it,  the  model  in  clay  is  thus  tran>- 
fen-ed  into  one  of  plaster.  This  becomes  the  standard 
from  which  the  artist  takes  all  the  measurements  for  the 
figure  he  is  about  to  execute.  The  block  of  marble  an. I 
the  model  being  now  placed  on  stands,  with  a  graduated 
rod,  which  moves  on  a  frame  perpendicular  to  it,  and 
a  point  attached  to  It  which  can  be  made  to  advance 
recede  at  pleasure,  certain  prominent  points  are  se- 
lected and  marked  In  the  model,  and  their  distance  mea- 
sured on  the  frame  longitudinally  and  vertically,  and  also 
the  distance  that  the  point  on  the  rod  is  adtanrtxi  or  re- 
ceded to  touch  a  given  point.  This  being  found  on  the 
outside  of  the  rough  block,  the  particular  point  is  drilled 
down  to  as  great  a  distance  as  was  measured  in  the 
model.  This  operation  being  repeated  for  a  great 
number  of  points,  the  surface  is  worked  away  to  all  tlu> 
several  points  found  as  above,  till  at  last  it  beyrm  t« 
the  general  form  of  the  model.   As  the  s-.tilrt  r 
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the  turface  which  is  to  be  left  when  finished, 
and  finer  tooU  become  necessary,  till  at 


length  it  is  brought  into  a  state  for  hit  finishing  touches 


have  described  of 


by 
of 


ed  of  bringing  the 
the  form  it  it  ulti- 
mately to  bear,  and  which  it  an  operation  purely  mechan- 
ical, is  performed  by  inferior  workmen,  by  which  the 
artist'*  labour  and  time  are  much  spared.  It  is  only  with 
such  a  genius  as  Michael  Angelo  that  the  making  a  model 
could  be  dispensed  with. 

SCU'PPER.  A  hole  tn  the  ship's  deck  or  tide  to  carry 
off  the  rain,  or  water  shipped. 

SCU'R  V  Y,  Scorbutus.  This  disease,  once  so  common 
In  our  nary,  is  now  of  very  rare  occurrence.  It  generally 
appears  connected  with  debilitating  causes,  and  especially 
unwholesome  food,  want  of  exercise,  and  by  cold  and 
moisture.  It  begins  with  indolence,*  sal  low  looks,  and  loss 
of  strength  and  spirits  ;  the  gums  become  spongy,  the 
teeth  loose,  the  breath  foetid;  eruptions  appear  on  different 
parts  of  the  body ;  and  at  length  the  patient  sinks  under 
general  emaciation,  diarrhoea,  and  haemorrhages.  In  the 
prevention  and  cure  of  this  disease,  much  Is  effected  by 
attention  to  diet  and  cleanliness.  Fresh  vegetables,  fari- 
naceous substances,  and  brisk  fermented  liquors,  good  air 
and  due  exercise,  are  among  the  principal  remedial 
Acids,  and  especially  lemon  juice,  have  been  much 
1 ;  but  the  researches  of  Dr.  Steevens  have 
the  propriety  of  acid  diet  somewhat  doubtful. 
SCUTATE.  (Lat.  scutum,  a  shield.)  In 
when  a  surface  it  protected  l>v  large  scalet. 

SCUTE'LLUM.  (Lat.  scutum.)  A  term  used 
C.tertner  to  denote  the  small  cotyledon  on  the  outsid< 
the  embryo  of  wheat,  inserted  a  little  lower  down  than 
the  other  more  perfect  cotyledon,  which  it  pressed  close 
to  the  albumen. 

SCUTIBRA'NCHIANS,  Scutibranehiata.  (Lat. scu- 
tum ;  branchis*,  gills.)  A  name  given  by  Cuvier  to  an 
order  of  hermaphrodite  Gastropodous  Mollusks,  includ* 
lng  those  which  have  the  gills  covered  with  a  shell  In  the 
form  of  a  shield. 

SCUTIGERS,  Scutigera.  (Lat.  tcutum  ;  gero.  / 
carry.)  The  name  of  a  genus  of  unequal-legged  Chilo- 
podous  Myriapods,  which  frequent  houses  and  out- 
buildings In  the  South  of  Europe,  and  prey  upon  intectt, 
wood-lice,  and  other  tmall  creatures. 

SCUTIPEDS,  Scutipedet.   (Lat.  tcutum,  a  shield; 
pes,  a  foot.)    The  name  given  by  Scopoli  to  one  of  the 
divisions  in  his  binary  system  of  ornithology,  Including 
birds  which  have  the  anterior  part  of  the  leg 
icnts  of  unequal  homy  rings  terml- 
in  a  groove. 

SCUTTLE.  An  opening  in  the  thlp's  side  or  deck  to 
admit  light  or  air,  or  for  communication. 

To  scuttle  the  decks.  Implies  to  cut  holes  to  let  the 
water  down  from  them  into  the  hold,  at  in  the  case  of 
shipping  a  heavy  sea,  or  of  fire. 

To  scuttle  a  vessel,  it  to  cut  a  hole  in  her  for  the  pur- 
pose of  sinking  her. 

SCUTTLE-BUTT.  A  cask  of  water  with  a  large  hole 
in  it  placed  for  use  in  a  ship. 

SCUTUM.  ( Lat.)  The  shield  of  the  Roman  heavy- 
armed,  legionariet :  was  made  of  wood,  defended  with 
plates  of  iron,  and  covered  with  leather.  It  was  cither 
oval  (ovatura),  or  of  semi- cylindrical  shape  (called  Imbri- 
catutn).  Polybiut  appears  to  make  the  latter  tort  4  feet 
long,  and  it  it  evident  that  it  covered  a  great  part  of  the 
body.  In  the  centre  was  a  boss  of  brass  or  iron,  pro. 
jetting  from  the  shield.  From  this  classical  word  is  de- 
rived the  modern  term  esquire,  through  the  middle  aget: 
scutiger,  shield-bearer. 
SCY'LLA.    In  Mythology,  the  daughter  of  Nlsus. 


king  of  Megara,  who  threw  herself  Into  the  sea  for  love 
of  Minos,  king  of  Crete,  and  was  turned  into  a  bird. 
Also  a  poetical  monster,  half  man  half  dragon,  who  in- 


habited the  coast  of  Italy  opposite  Charyhdis,  accord- 
ing to  the  well-known  legend  in  the  Odyssey.  The 
modern  town  of  Scilla  stands  near  the  cave  dreaded  by 
the  early  navigators  at  the  habitation  of  this  monster. 

SCY'PHUS.  (Gr.  rnvCn,  a  cup.)  The  cup  of  a 
narcissus.  Also,  in  Lichens,  a  cup-like  dilatation  of  the 
podctium,  bearing  shields  upon  Its  margin. 

SCYTALE.  (Gr.  nv-m,  a  skin.)  An  instrument 
used  by  the  Laceda>moniaus  for  the  conveyance  of  secret 
Instructions  to  their  commanders.  The  construction  of 
it  was  as  follows :  — When  a  general  was  sent  out,  a  black 
rod  was  given  him,  while  another  of  exactly  similar  di- 
mensions was  preserved  at  home.  When  instructions 
were  to  be  tent  out,  a  strip  of  parchment  was  wrapped 
round  the  rod,  and  on  the  folds  the  orders  were  written  ; 
which  accordingly  could  not  be  Interpreted  unlett  the 
parchment  were  rolled  on  a  similar  rod. 

SEA.  In  Geography,  a  part  of  the  great  ocean.  See 
Ocean  Tioes. 

Sea.    The  term  used  by  sallort  for  a  tingle  wave,  or 
for  general  agitation.  In  a  long  sea,  the  waves  are  dittant; 
in  a  short  sea,  they  are  closer  and  more  upright :  a  cross 
tea  is  composed  of  waves  moving  in  different  directions. 
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SEAMAN. 

SEA  ANEMONE.  The  name  of  a  highly  organized 
Polype  of  the  genus  Actinia. 

SEA  BOAT.  A  term  applied  by  seamen  to  a  vessel, 
at  respects  her  qualities  In  bad  weather. 

S  E  A  DEVIL.  The  seaman's  name  of  a  large  cartila- 
ginous fish  of  the  Ray  tribe,  the  type  of  the  genus  Vepha- 
ioptera,  Cuvlcr  ;  also  applied  to  the  angler  (Lophius  pit- 
co  tortus.  Linn.). 

SEAL.  (Lat.  tigillum.)  In  Gem  Sculpture,  a  stamp  rut 
or  tunk  on  stone,  capable  of  yielding  an  impression  to  any 
toft  substance.  When  a  gem  is  selected  for  cutting,  it  is 
put  into  the  bands  of  the  lapidary  to  reduce  it  to  shapo 
and  smoothness.  It  is  then  fixed  with  mastic  to  a  piece  of 
wood  to  serve  as  a  handle,  and  the  subject  it  sketched 
upon  it  with  a  copper  point  or  a  diamond.  The  tool  is  a 
lathe  somewhat  resembling  a  turning  lathe,  into  the  end 
of  the  spindle  whereof  points,  knobs,  or  circlet  can  be 
inserted.  The  gem  is  then  applied  to  the  end  of  one  of 
thcic  tools,  according  tothe  nature  of  the  cutting  required, 
wetted  with  diamond-dust  and  olive  oil,  and  by  frequent 
working  the  subject  it  wrought.  Frequent  impressions 
are  of  course  taken  during  the  progress,  to  show  the  ex- 
cesses or  defects.  These,  however,  are  not  necessary  in 
working  cameos,  because  the  prominences  are  obvious  to 
the  eye.  The  tools  are  soft  iron  or  copper ;  and  the 
powder  of  the  ruby,  or  other  hard  stones,  it  often  sub- 
ttituted  for  diamond  powder. 

Seal.  In  Zoology,  the  English  name  for  a  genus  of 
Marine  Carnivorous  MammifcrousQuadrupeds,  otherwise 
called  Phucidtr.  The  variety  of  seals  is  very  great,  and 
they  are  found  in  vast  numbers  in  the  seat  round  Spits- 
bergen,and  on  the  coasts  of  Labrador  and  Newfoundland. 
As  it  frequents  the  British  shores,  it  is  well  known,  and 
has  been  repeatedly  described.  Seals  are  principally 
hunted  for  their  oil  and  skint.  When  taken  in  the 
spring  of  the  year,  —  at  which  time  they  arc  fattest,— 
a  full-grown  seal  will  yield  from  8  to  12  gallons  of  oil, 
and  a  tmall  one  from  4  to  •">  gallont.  The  oil,  when  ex- 
tracted before  putrefaction  hat  commenced,  it  beautifully 
transparent,  free  from  smell,  and  not  unpleasant  in  its 
taste.  Tlie  skin,  when  tanned,  is  extensively  employed 
in  the  making  of  shoes ;  and  when  dressed  with  the  hair 
on,  serves  for  the  covering  of  trunkt,  Ac.    See  Fisheries. 

SEAL,  GREAT.  All  charters,  commissions,  grants 
of  land,  franchise,  liberties,  Ac.,  letters  patent,  and  letters 
close,  of  the  king,  pass  the  great  seal.  The  usual  course 
is,  that  a  grant,  or  letters  patent,  pass  by  bill ;  which  is 
prepared  by  the  attorney  or  solicitor  general  under  war- 
rant from  the  king.  It  It  then  subscribed  at  foot  with  tho 
tign  manual,  and  sealed  with  the  privy  signet.  In  thit 
ttage  it  is  next,  in  tome  cases,  taken  directly  to  pass  the 
great  teal ;  in  other  cases,  an  extract  of  the  bill  Is  taken 
to  the  keeper  of  the  privy  seal,  who  makes  out  a  writ  or 
warrant  thereupon  to  the  chancery,  where  it  passes  the 
great  seal.  Then  the  sign  manual  is  a  warrant  to  the 
privy  teal,  and  that  to  the  great  seal.  There  are,  how- 
ever, tome  grants  which  only  past  through  certain 
office*,  as  the  Admiralty  or  Treasury,  under  the  sign 
manual,  requiring  neither  privy  nor  great  seal.  The 
keeper  of  the  great  teal  has,  by  5  Eliz.  c.  18.,  the  same 
place  and  jurisdiction  as  the  lord  chancellor  of  England : 
tince  that  ttatutc,  therefore,  both  offices  cannot  exist  at 
the  same  time  in  different  persons,  which  was  not  un- 
frequcntly  the  case  before. 

SEALING-WAX.  The  wax  used  for  sealing  letters, 
legal  instruments, &c.  The  best  red  sealing-wax  is  made 
by  melting  in  a  very  gentle  heat  4S  parts  of  shell-lac  arftb 
10  of  Venice  turpentine  and  1  of  Peruvian  balsam  ;  32 
parts  of  the  finest  cinnabar,  thoroughly  levigated,  are  then 
stirred  in,  and  the  whole  well  mixed.  When*  it'll** 
cooled  down,  it  is  either  rolled  into  sticks,  or  shaped  in 
brast  mouldt.  The  best  black  sealing-wax  is  a  mixture 
of  GO  partt  of  thell-lac  and  30  of  ivory  black  ;  it  may  be 
perfumed  with  a  little  Peru  balsam  or  sty  rax.  The  ear- 
Ilest  application  of  sealing-wax  to  its  present  use  seems 
to  have  been  made  about  the  year  1553.  The  ur»t 
printed  account  of  it  is  said  by  Berzetius  to  have  ap- 
peared in  15*33.  The  great  seals  applied  iu  tin  boxes  to 
certain  legal  documents  are  made  of  a  mixture  of  15 
parts  of  Venice  turpentine,  5  of  olive  oil,  and  8  of  wax 
melted  together,  and  coloured  with  red  le.nl. 

SEAL,  PRIVY.  All  charters,  pardont,  Sic,  which 
require  the  great  seal,  pass  first  through  the  hands  of 
the  keeper  of  the  privy  teal  ;  and  other  instruments  of 
lest  consequence  past  the  privy  teal  only.  A  warrant 
to  Issue  money  out  of  the  king's  coffers,  under  the  privy 
seal,  it  sufficient.  The  keeper  of  the  seal  is  now  an 
officer  of  state,  with  the  title  Lord  Privy  Seal.  By  2  W.4. 
c.  40.  the  offices  of  clerks  of  the  signet  and  privy  seal 
are  to  be  abolished  as  soon  as  vacancies  occur  in  them. 

SEA'MAN.  A  man  brought  up  to  the  tea,  and  capable 
of  discharging  the  dutiet  of  that  life.  A  complete  sea- 
man it  called  an  able  seaman,  and  is  rated  A.  B.  ;  one 
less  competent,  an  ordinary  seaman;  and  a  man  fresh 
from  the  shore,  a  landsman.  The  reader  will  find  in  the 
Cunt.  Diet,  full  particulars  respecting  the  enrolment, 
wages,  and  in  short  all  the  statistics  of  seamen. 
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SEAMS. 

SEAMS.  The  spaces  between  the  edges  of  planks: 
these  in  a  ship  are  caulked,  and  then  covered  with  pitch. 

Ska  v  -  In  Geology,  thin  layers  which  separate  thicker 
strata. 

SEAMEW.  A  name  for  the  gull.   See  La  bus. 

SEARCH  WARRANT,  in  Law,  is  granted  by  a  Justice 
of  the  peace,  under  7  &  8  G.  4.  c.  29.,  to  search  for  goods 
stolen,  or  respecting  which  other  offences  specified  in  the 
net  have  been  committed.  The  warrant  is  granted  on 
the  oath  of  a  credible  witness,  that  he  has  "  reasonable 
cause  to  suspect "  the  goods  to  be  in  the  possession  and 
on  the  premises  of  a  certain  individual. 

SEA  SICKNESS.  Nausea  and  retching,  which  at- 
tack  most  persons  on  first  going  to  sea ;  sometimes  con- 
tinuing only  a  day  or  two,  but  often  lasting  the  whole  of 
a  long  voyage.  The  most  effective  antidote,  or  remedy, 
consists  in  lying  in  the  horizontal  position.  In  some 
persons  its  violence  is  prevented  by  small  doses  of  opium, 
or  by  soda  water,  or  saline  draughts  in  the  act  of  effer- 
vescence ;  liniments  and  plaisters  containing  opium  ap- 
plied to  the  pit  of  the  stomach  arc  also  recommended,  as 
mitigating,  or  even  preventing,  this  most  annoying  ma- 
lady. The  violence  of  the  attacks  not  only  varies  in 
different  individuals  at  different  times,  but  the  same  per- 
son  who  escapes  In  one  voyage  shall  suffer  severely  in 
another.  The  cause  of  sea  sickness  is  probably  referable 
to  the  influence  of  the  motion  of  the  vessel  upon  the  cir- 
culation of  the  blood  :  It  has  been  compared  to  the  sick- 
ness occasioned  by  swinging.  For  some  ingenious  ob- 
servations upon  this  subject,  see  Dr.  Wollaston's  Croo- 
nlan  Lecture,  in  the  Philosophical  Transaction*  for  1810. 

SEASONS.  ( Fr.  sal  ions.)  The  four  quarters  of  the 
year,  —  spring,  summer,  autumn,  winter.  The  seasons 
are  considered  as  beginning  respectively  when  the  sun 
enters  the  signs  Aries,  Cancer,  Libra,  and  Capricorn  ;  so 
that  the  spring  season  commences  about  the  21  It  of 
March,  summer  about  the  '22d  of  June,  autumn  about 
the  23d  of  September,  and  winter  about  the  23d  of  De- 
cember. 

SEA  UNICORN.  The  name  of  the  narwhal  ( Mono- 
don  monoceros,  L.). 

SEA  URCHIN..  The  name  generally  applied  to  the 
different  species  of  Echinus. 

SEBA'CEOUS  GLANDS.  Small  cuticular  glands 
which  secrete  a  greasy  matter,  serving  to  protect  and 
•often  the  skin  or  cuticle. 

SEBA'CIC  ACID.  One  of  the  acids  produced  during 
the  destructive  distillation  of  fat. 

SECA'LE.  (Lat.)  The  ergot  or  clavus  of  rye-  See 
Enc.or. 

SE'CANT  (Lat.  scco,  /  cut),  in  Trigonometry,  is  a 
straight  line  drawn  from  the  centre  of  a  circle  to  one  ex- 
tremity of  an  arc,  and  produced  until  it  meets  the  tana ent 
to  the  other  extremity.  The  secant  of  an  arc  is  a  third 
proportional  to  the  coilne  and  the  radius;  hence,  if  the 
radius  be  taken  as  unit,  the  secant  is  the  reciprocal  of  the 
cosine.   See  Trigonometry. 

SECE'DERS.   See  Burghers. 

SE'COND,  in  the  Sexagesimal  Arithmetic,  Is  the  60th 
part  of  a  minute,  or  prints.  Thus  a  degree  of  a  circle, 
and  an  hour  of  time,  are  each  divided  into  GO  minutes, 
and  each  minute  into  60  seconds.  In  the  old  treatises  on 
astronomy,  the  seconds  are  sometimes  denominated  se- 
cond minutes  (m  inula?  secuudu*) ;  while  the  minutes, 
being  the  first  division  of  the  unit,  an  th  -  primes  (ml- 
nuta*  prima;).    Following  out  the  analogy,  the  sixtieth 

[tart  of  a  second  was  called  a  third ;  but  tills  term  is  not 
bund  in  modem  works.  It  was  formerly  usual  to  denote 
minutes  and  seconds,  both  of  time  and  arc.  by  the  cha- 
racters '  and  "  ;  but  these  are  now  generally  used  only 
to  indicate  minutes  and  seconds  of  arc,  those  of  time  being 
indicated  respectively  by  the  abbreviations  m.  and  sec. 

Sr'cond.  In  Music,  a  musical  interval ;  being  the 
difference  between  any  sound  and  the  next  nearest, 
whether  above  or  below  it.    It  may  be  either  major  or 


SECRETION. 

known  Highland  superstition.  In  all  ages  the 
prevailed  that  persons  endowed  with  the 


ation  did  not  only  foretel  by  instinct,  but 
an  actual  and  mysterious  vision  of  distant  or  futu 
events  ;  as  in  the  lines  of  Lucan,  which  describe  the  prr- 
beforc  the  battle  of  Pharsalla :  — 

Kuganeo,  si  vera  fidos  mrmoraaUbas,  i 


SECONDARIES,  or  SECONDARY  QUILLS.  (Se- 
condary, Linn.)  The  large  feathers  of  the  wing  which 
arise  from  the  bones  of  the  antibrachium  or  fore-arm,  and 
principally  from  the  ulna,  are  so  called. 

SE'CONDAHY  CIRCLES,  in  Astronomy,  are  great 
circles  of  the  sphere  perpendicular  to  another  great  circle, 
which  is  regarded  as  the  primary,  and  consequently  pass- 
ing through  its  poles.  The  secondaries  of  the  ecliptic 
are  the  circles  on  which  the  latitudes  of  celestial  objects 
arc  measured. 

SE'CONDARY  ROCKS  or  STRATA.  A  series  of 
stratified  rocks  with  certain  characters,  by  which  they 
are  distinguished  as  a  class  from  the  primary  rocks, 
which  are  beneath  them,  and  from  the  tertiary  rocks, 
which  lie  upon  them.   See  Geology. 

SE'COND  COAT.  In  Architecture,  cither  the  finish- 
ing coat,  as  in  laid  and  set.  or  in  rendered  and  set ;  or  it 
<s  the  floating  when  the  plaster  is  roughed  in,  floated, 
and  set  for  paper. 

SE'COND  SIGHT  (called  in  Gaelic  Taischitaraugh ; 
from  taisch.  an  unreal  or  shadowy  appearance).  A  wcll- 
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Venh  iurrni  *  dir..  jrvrttur  re.  m«»lnw.  dimll 
Impia  ccmcurrunt  Puoiprii  et  Cruro  ant*. 

But  the  peculiarity  of  the  Highland  stiperstttioin  terms 
to  consist  in  this,  that  persons  were  supposed  to  be  en- 
dowed with  the  faculty  who  were  In  no  other  respet 
feared  or  reverenced  for  their  supernatural  powers  :  i; 
was  regarded  as  a  mere  natural  power,  like  superior 
sharpness  of  sight  or  hearing.  The  inhabitants  of  the 
Western  Islands  were  thought  to  be  peculiarly  gift*M 
with  It.  It  could  not  be  exerted  at  pleasure  ;  the  p>.>»'  r 
came  on  the  seer  involuntarily,  and  often  to  bis  extrm*.* 
terror  and  suffering.  Nevertheless,  certain  rules  were 
in  fashion  for  the  interpretation  of  the  vision*  ;  such,  f  »r 
Instance,  as  that  mentioned  by  Sir  W.  Scott,  that  if  -i 
seer  saw  a  figure  with  its  back  to  him.  on 
position  of  his  own  plaid  if  the  figure  appea 

Elaid  similarly  arranged  the  vision  regarded 
imsclf.  Martin,  in  his  Description  of  the 
Islands,  seems  to  have  brought  this  superstition  I 
in  England.  It  is  well  known  how  Johnson 
the  defence  of  it,  in  his  Journey  to  the  Western  Islands  . 
but,  in  despite  of  evidence  which  neither  Bacon.  Boil», 
nor  Johnson  were  able  to  resist,  the  taisch,  with  alt  it* 
visionary  properties,  seems  to  be  now  universally  aban- 
doned to  the  use  of  poetry.  The  exquisitely  beaoUfi! 
poem  of  Lochiel  will  at  once  occur  to  the  recollection  of 
every  reader.  (Notes  to  the  Lady  of  the  Lake.)  It  is 
finely  described  by  Collins  in  his  ode  on  the  Super- 
stitions of  the  Highlands.  But  the  classical  hard  of  tfc<? 
second  sight  is  Sir  Walter  Scott.  (See  especially  his 
noble  ballad  Lord  Ronald,  the  character  of  Allan  Macs- 
lister  In  the  Legend  of  Montrose,  itc.  Ac.)  How  far  the 
belief  in  second  sight  is  preserved  at  the  present  day.  we 
cannot  tell.  Mr.  Logan,  In  his  Scottish  (Sad,  only  says. 
"  It  is  not  so  prevalent  as  formerly."   (Vol.  U.  340.) 

SE'CRETARY.  An  officer  employed  In  writing  let- 
ters, despatches,  Ac.  under  the  orders  of  his  superior. 
The  title  of  sccrctarv  was  first  used  to  denote  a  public 

of  the  prnv 

SE'CRETARY.  LORD.    A  high  officer  In  the  kinjr- 
dom  of  Scotland,  resembling  the  great  prothrmotary  in 
foreign  courts.  This  office  wai 
but  has  been  disused  since  17-16 

SE'CRETARY  OF  STATE.  One  of  the  highest 
officers  of  the  British  crown.  This  office,  however,  is 
comparatively  modern  in  point  of  importance  ;  the  secre- 
tary of  state  having  been  originally  what  his  name  im- 
plies, a  mere  servant  of  the  privy  council.  There  was 
only  one  until  the  reign  of  Henry  VIII.,  who  added 
another  ;  but  their  functions  were  limited  to  preparing 
business  for  the  council  board,  which  they  attended  af- 
terwards with  their  proposals.  Under  Elisabeth,  they 
became  members  of  tne  council.  Queen  Anne  raised  the 
number  to  three,  by  the  appointment  of  a  secretary  fe>r 
Scotch  affairs,  —  an  office  which  did  not  long  continue, 
and  one  for  the  American  department  was  appointed  in 
the  reign  of  George  III.,  but  abolished  in  17*3.  At  pre- 
sent there  are  three  secretaries  of  state.  1.  The  Secre- 
tary for  the  Home  Department.  2-TheColonlal  Scervtary. 
3.  The  Secretary  for  Foreign  Affairs.  In  each  of  tbesede- 
part  men  t»  there  are  two  under- secretaries,  one  of  whom 
remains  in  office  on  a  change  of  ministry.  The  clerks 
in  the  Home  Office  are  divided  Into  senior  and  junior  ; 
but  no  such  distinction  obtains  in  the  other  two.  Each 
of  the  principal  secretaries  has  6000/ .  a 
Office  is  annexed  to  the  H 
Paper  Office  belongs  alike  to  those  of  all  the 
The  Secretary  for  II  ome  Affairs  has  the  custody  of  the 
privy  signet  ;  and  the  Privy  Signet  Office,  in  which 
grants,  letters,  Ac,  sealed  with  the  privy  signet,  arc  made 
,out,  is  in  his  department.  The  principal  secretaries  an* 
always  ex  officio  cabinet  ministers.  Their  position  in 
the  English  government  Is,  in  fact,  identical  with  thai  of 
the  ministers  of  home  and  foreign  affairs.  Ac,  tn  France 
and  other  Continental  countries.  The  Secretary  at  War 
is  attached  to  the  War  Office.  His  salary  is  94Msf. ;  and 
he  is  also  frequently,  though  not  always,!  member  of  the 
cabinet.  The  secretary  of  state  for  Ireland  is  also  keeper 
of  the  privy  seal  of  that  part  of  the  kingdom,  and  chief 
secretary  of  the  lord  lieutenant.  His  office  is  divaixl 
into  two  departments,  military  and  civil,  in  each  of 
which  an  under- secretary  is  placed.  Like  the  s 
at  war.  he  is,  though  more  rarely,  sometimes  a  I 
of  the  cabinet. 

SECRE'TION.  (Lat.  secretin.)  The  process  bv 
which  substances  are  separated  from  the  blood  in  anA 
raals,  or  from  the  sap  of  < 
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y  it,  from  the  blood  ;  but  In  others  the  process  U  much 
"  >rate  and  intricate.    A  highly  com  pi 


highly  complicated 
Undular  structure  Is  requisite  ;  and  the  proximate  or 
ltimate  elements  of  the  blood  arc  arranged  into  new 
otubinations,  so  as  to  constitute  a  new  and  distinct  pro* 
net,  of  which  no  traces  are  to  be  found  in  the  healthy 
iood.  The  animal  secretions  arc  arranged  by  Bos  toe  k 
nder  the  heads  aqueous,  albuminous,  mucous,  gcla- 
nous,  fibrinous,  oleaginous,  resinous,  and  saline.  Ma- 
»•  rube's  classification  of  the  secretions  comprises,  1.  Ex- 
hibitions, as  from  the  skin,  the  surfaces  of  the  closed 
.iviiles  of  the  body,  and  the  lungs  ;  2.  Follicular  secre- 
oris,  which  are  either  cutaneous  or  mucous ;  and, 
.  Glandular  secretions,  such  as  milk,  bile,  urine,  saliva, 
c.  See  Physiology  and  Botany,  /fee. 
SECT.  A  terra  used  in  ordinary  I. menace  to  signify 
ny  body  which  separates  from  the  established  religion 
f  a  country.  In  this  sense,  the  word  appears  to  be 
r  rived  from  Lat.  seco,  /  cut ;  sectarians  being,  as  it 
ere,  cut  uff" from  the  general  mass.  But,  on  the  other 
and.  the  terra  was  anciently  applied  to  the  followers  of 
our  distinguished  person  ;  in  which  sense,  the  Idea  of 
Httingqjf  wholly  disappears,  and  the  word  then  seems 

>  be  derived  from  Lat.  sequor.  /  follow.  The  chief 
rets,  both  of  philosophers  and  religions,  will  be  found 
..ticed  under  their  respective  heads. 

SE'CTION  (Lat.  sectlo.),  in  Geometry,  denotes  the 
ne  formed  by  the  intersection  of  two  surfaces,  and  like- 
i*e  the  surface  formed  when  a  solid  body  is  cut  by  a 
lane.  When  a  plane  is  cut  by  a  plane,  the  section  is  a 
iraight  line  ;  when  a  sphere  is  cut  by  a  plane  the  section 

>  a  circle  ;  and  when  a  cone  is  cut  by  a  plane,  the  sec- 
loo  may  be  a  triangle,  a  circle,  an  ellipse,  an  hyperbola, 
ra  parabola,  which  five  figures  are  consequently  called 
tie  conic  sections.  {See  Conic  Sections.)  Vieta  gave 
ne  name  of  annular  Mictions  to  the  branch  of  analysis 

hich  has  for  its  object  the  investigation  of  the  sines  and 
hords  of  the  multiples  and  submultiples  of  a  given  arc. 
>n  this  subject  the  student  may  consult  the  work  of 
'oinsot,  entitled  Reckerckes  tur  t  Analyse  det  Sections 
Inguiaires,  Paris,  1825.  —  Section  of  a  Ratio,  and  Section 
f  a  Space,  are  terras  that  were  employed  by  Apollonius 
f  Perga,  who  wrote  two  books  with  those  titles  ;  the 
jrmer  of  which  was  restored  by  Dr.  Ilallcy,  and  the 
uter  by  Willebrord  Snell. 
Section.     In  Architecture,  the  projection  or  gco- 

1  to  be  cut 


SE'C  TOR.  (Lat.)  In  Geometry,  the  sector  of  a  circle 
I  a  portion  of  the  area  of  the  circle  bounded  by  two 
adii  and  the  intercepted  arc.  Sectors  of  different  circles 
re  said  to  be  similar  when  the  sides  or  radii  include 
qiial  angles.  The  area  of  a  sector  is  equal  to  that  of  a 
riaugle  whose  base  is  equal  to  the  length  of  the  con- 
fined arc,  and  altitude  equal  to  the  radius  of  the  circle. 

StccToa.  A  mathematical  instrument,  of  consider- 
ble  use  in  making  diagrams,  laying  down  plans,  Ac. 
ts  principal  advantage  consists  in  the  facility  with  which 
.  gives  a  graphical  determination  of  proportional  quan. 
ilies  ;  and  hence  It  is  called  by  the  xrench  the  compass 
f  proportion. 

The  instrument  consists  of  two  rulers  (generally  of 
rass  or  Ivory  ),  representing  the  radii  of  a  circular  arc, 
ud  moveable  round  a  joint,  the  middle  of  which  forms 
he  centre  of  the  circle.  From  this  centre  there  are 
raw  n  on  the  faces  of  the  rulers  various  scab's  ;  the  choice 
f  which,  and  the  order  of  their  arrangement,  may  be 
by  a  consideration  of  the  uses  for  which  the 
is  chiefly  intended.  The  scales  usually  put 
n  sectors  are  of  two  kinds,  —  single  and  double  ;  that  is 
D  say.  such  as  are  drawn  only  on  one  of  the  limbs,  and 
uch'as  are  drawn  on  both  limbs.  The  first  kind,  how- 
ver  (comprising,  for  example,  a  line  of  inches,  of  chords, 
ines,  logarithms,  Ac),  are  not  peculiar  to  the  sector, 
nt  are  merely  ]>laced  there  for  convenience,  and  may 
»e  used  whether  the  instrument  Is  shut  or  open.  Of 
h«  tmcs  repeated  on  both  limbs  the  principal  are  the 
allowing :  —  1.  A  line  of  equal  parts,  by  which,  with 
.  pair  of  compasses,  we  are  enabled,  on  the  principle 
hat  similar  triangles  have  their  homologous  sides  pro- 
•ortional,  to  find  a  third  proportional  to  two  given  lines, 
i  fourth  proportional  to  three  given  lines,  to  diminish  a 
i ne  in  any  given  proportion,  Ac.  2.  A  scale  of  chords, 
i  hich  cti.iiili'i  us  to  protract  an  ancle  of  any  eivsjsj.  runn- 
ier of  degrees,  to  find  the  degrees  which  any  given  angle 
ontains,  to  cut  off  an  arc  of  any  magnitude  from  toe 
•ircumference  of  a  given  circle,  Ac.  3.  Scales  of  sines, 
,  and  secants,  whereby  the  lengths  of  those  tri- 
Hoc*  corresponding  to  a  given  arc  of  a 
irele  of  any  radius  are  determined.  4.  A  line  of  poly- 
rons,  whereby  the  proportional  length  of  the  side  of  any 
egulaywlygoo  (o? 

The  sector  may  be 
i  rough  solution  of  all  the  cases  of 

ion 


circle  Is  found. 


See 


SECURIFEUS. 

;  and  It  is  also  conveniently  applied  In  the  con- 
of  various  geometrical  problems.  For  a  de- 
scription of  its  different  uses,  see  Robertson's  Treatise  «/ 
suck  Mathematical  Instruments  as  arc  usually  put  into 
a  Portable  Case. 

Sector.  In  Astronomy,  an  instrument  constructed 
for  the  purpose  of  determining  with  great  accuracy  the 
«enith  distances  of  stars  passing  within  a  few  degrees  of 
the  zenith,  where  the  effect  of  refraction  Is  imi 
Zenith  Sector. 

SE'CULAK  EQUATION,  8ECULAR  INEQUA- 
LITY. (Lat.  seculum,  a  century.)  In  Astronomy,  any 
deviation  from  the  mean  motion  or  mean  orbit  of  a  celc- 
tial  body  Is  called  an  inequality,  and  the  numerical  ex- 
pression of  the  magnitude  and  period  of  the  inequality  is 
called  an  equation.  The  equations  representing  the 
motions  of  the  bodies  of  the  solar  system  arc  of  two 
kinds,  periodic  and  secular :  the  first  being  those  which 
pass  through  all  their  changes  and  return  to  the  same 
state  in  a  comparatively  short  period  of  time  \  and  the 
second  such  as  change  their  values  so  slowly  that  the 
variation  only  becomes  sensible  after  the  lapse  of  cen- 
turies, and  require  for  the  accomplishment  of  the  scries 
of  their  changes  a  length  of  time  which  In  some  cases 
astronomers  have  not  yet  ventured  to  calculate.  Thus 
the  lunar  erection,  which  depends  on  the  position  of  the 
transverse  axis  of  the  moon's  orbit  in  respect  of  the  line 
of  the  syzygies,  U  a  periodic  inequality,  passing  through 
all  Its  different  value*  in  about  31  days  19)  hours  ;  but 
the  acceleration  of  the  RHMsVtVMU  notion,  depending 
on  a  slow  variation  of  the  eccentricity  of  the  earth's  orbit, 
is  a  secular  inequality,  amounting  only  to  about  10  se- 
conds in  a  century.  The  secular  inequalities  are  in  fact 
periodic  as  well  as  the  others  ;  but  they  proceed  so  slowly 
that  the  observations  of  many  hundreds,  or  even  thousands 
of  years,  would  be  Insufficient  to  make  know  n  their  pe- 
riodicity. The  discovery  of  their  true  nature  Is  one  of 
the  results  of  the  theory  of  gravitation. 

SE'CULAK  GAMES,  in  Antiquity,  were  games  cele- 
brated once  In  a  hundred  years.  They  lasted  three  days 
and  three  nights,  during  which  period  sacrifices  were 
offered  up,  and  theatrical  shows  exhibited,  and  combats 
in  the  circus,  Ac.  took  place.  Valerius  Publlcola,  the 
first  consul  created  after  the  expulsion  of  the  kings,  a  .  v.  c. 
24\  was  the  first  who  celebrated  them  at  Rome.  Some 
authors  maintain  that  the  seculum,  or  age,  consisted  of 
100,  and  others  of  110  years  ;  but  It  is  certain  several 
Roman  emperors  did  not  allow  so  long  an  interval  aa 
either  period  to  elapse.  Thus,  Augustus  celebrated 
secular  games  a.  v.  736.  Caligula  64  years  later,  and 
Domitlan  26  years  afterward* ;  on  which  occasion  Tacitus 
assisted  in  the  capacity  of  juris-deccravir.  According 
to  Zosimus,  the  emperor  Septimus  Severus  was  the  last 
who  celebrated  them  ;  but  other  writers  have  stated  that 
under  the  emperor  Philip,  a.  v.  1000,  these  games  were 
held  with  more  magnificence  than  had  ever  been  before 
witnessed.    They  were  celebrated,  In  all,  eight  times. 

The  original  ssrculum  of  the  Etruscan  augurs  is  said 
by  some  to  have  been  measured  by  the  longest  life  of 
those  who  were  born  at  its  commencement;  and  they 
had  a  peculiar  tradition,  that  the  duration  allotted  to 
nations  was  measured  by  a  certain  number  of  these 
ssrcula.   (Plutarch.  Sytla  ;  Censorlnus,  De  die  Natali.) 

SECULARIZATION.  In  Politics,  the  appropriation 
of  church  property  to  secular  uses.  In  most  European 
states  such  appropriations  have  taken  place  on  a  great 
scale  within  the  last  century.  In  England,  the  only  great 
secularization  has  been  that  made  under  Henry  VI II. 

SE'CULAR  POEMS,  In  Antiquity,  were  those  recited 
at  the  celebration  of  the  secular  games.  Of  this  species 
of  poem  the  Sapphic  Ode  of  Horace,  at  the  end  of  his 
book  of  Kpods,  is  a  noble  specimen.  Several  editions  of 
Horace  give  the  name  secular  poem  to  the  21sl  Ode 
of  the  first  book.  (Sec  Sicbukr's  Rome,  2d  edition, 
p.  288.) 

SECULAR  REFRIGERATION.  The  periodical 
cooling  and  consequent  consolidation  of  the  crust  of  the 
globe :  a  term  used  by  geologists  in  reference  to  the 
supposed  central  heat,  and  even  fluidity  of  the  globe,  and 
to  the  pheuomcna  of  its  gradual  refrigeration. 

SECULAR  YEAR.  The  same  with  Jubilee,  —  kept 
once  in  a  century. 

SECU'NDINE.  (Lat.  tecundus.)  In  Botany,  the 
outermost  but  one  of  the  enclosing  sacs  of  the  ovulum, 
immediately  reposing  upon  the  primlnc.  Mirbel  considers 
it  the  second  integument  formed  by  the  ovule ;  Schleider 
says  it  is  the  first,  and  that  the  priroine  or  first  integument 
of  Mirbel  Is  formed  afterwards. 

In  Zoology,  the  fcetal  membrane*  collectively  arc 
sometimes  termed  Si-cundines. 

SECU'RIFERS,  Securi/eri.  (Lat.  securls,  a  hatchet  ; 
fero,  I  bear. )  The  name  of  a  tribe  of  Terebrantia,  or  boring 
erous  insects,  comprising  those  in  which  the 
ve  a  saw- shaped  or  hatchet-shaped  terebra  or 
appendage  to  the  posterior  part  of  the  abdomen,  for  the 
purpose  of  preparing  a  place  to  receive  the  eggs,  and  ol 
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SECUUITALPS. 

SY.CVR\Y\l.YS,Sccuripalpi.  (Lat.securis  ahatchet; 

fialpo,  /  feel.)  The  name  of  a  family  of  Coleopterous 
meets,  comprehending  those  in  which  the  maxillary 
palpi  terminate  in  a  joint  which  it  elongated  and  hatchet- 
shaped. 

SE'DATIVES.  (Lat.  sedo,  /  assuage.)  Medicines 
which  assuage  pain ;  generally  by  induciug  sleep  and 


diminishing  irritability. 
SE'DENTJ 


'ARIES,  Sedeniaria.  (I,at.  icdeo, /rrV.)  The 
name  of  a  section  of  »plder»  ( AraneitLt).  comprehending 
those  which  remain  motionless  in  the  hiding-place  of  their 
web  until  called  forth  by  an  entangled  nicy. 

SEDGE  BIRD.  The  name  of  the  Sylvia  phragmitis, 
Bech.    ThU  species  of  warbler  visits  thlscountry  about 

eptember.  It 
constructs  a 
with  dry 

with  dry  grass,  and  occasionally  a  few  hairs. 


It  lays  tire  or  six  eggs  of  a  light  brown 
with  darker  shades  of  the  same.    It  is 


Bech.     This  species  of  warbler  visits  this  country 
the  middle  of  April,  and  emigrates  in  Sep  tern  be 
frequents  the  sedgy  banks  of  rivers,  and  constri 
nest  composed  of  a  little  moss  intermixed  witl 
stalks,  lined  with  dry  grass,  and  occasionally  a  few 


)f  corn,  of  labiate  and  bora- 
miscalled  seeds,  or  naked 


reed  hunting. 

SEDITION.  (Lat.  ie,  apart,  and  Ire,  to  go.)  In 
Law,  a  general  and  not  strictly  technical  word,  com- 
prising, iu  common  language,  offences  against  the  state 
which  do  not  amount  to  higu  treason.  The  distinction 
between  the  two  offences  was  nut  very  accurately  adhered 
to  or  defined  until  later  times.  Sedition  is  of  the  like 
tendency  with  treason,  but  without  the  overt  acts  which 
arc  essential  to  tin  lat  I  r.  Tim  ,  there  are  i-edit  i.nis  as- 
semblies, seditious  libels,  &c,  as  well  .is  direct  or  indirect 
threats  and  acts  amounting  to  sedition;  all  punishable  as 
misdemeanours.  The  acts  bS»  G.3.  c.  7'J.  (by  which  the 
famous  Corresponding  Societies  were  suppressed)  and 
57  0.  J.  c.  I 'J.  were  poised  to  prevent  seditious  meetings 
and  assemblies. 

SEE.  (Lat.  scdes,  a  seat  )  The  name  usually  given 
to  the  diocese  of  a  bishop  in  England.  It  was  originally 
applied  exclusively  to  the  |>apal  chair  at  Rome ;  but  it 
has  lone  been  used  in  its  present  wide  signification. 

SEED,  is  the  reproductive  part  of  a  plant  resulting 
from  impregnation,  and  containing  the  embryo  or  rudi- 
ment of  a  future  plant ;  or,  in  other  words,  it  is  the 
ovulum  in  its  mo.t  perfect  and  finally  organised  state. 
It  Is  a  form  of  reproductive  matter  peculiar  to  flowering 
plants,  its  equivalent  iu  flowcrless  plants  being  the  spore. 
It  is  commonly  »aid  that  as  the  »eed  is  the  part  intended  by 
nature  to  multiply  the  ruces  of  plants,  special  contrivances 
are  provided  for  ensuring  its  dispersion  and  migratiou  from 
place  to  place  ;  such,  for  iustance,  as  being  discharged 
with  force  by  the  sudden  explosion  of  the  case  or  seed- 
tcsscI  in  which  it  is  generated,  having  membranous  w  ings 
that  render  it  buoyant,  and  »o  on.  But  this  idea,  although 
to  a  certain  extent  true,  is  frequently  misapplied  to  seed- 
vessels,  as  in  the  Instance  of  the  dandelion,  the  ash  tree, 
the  sycamore,  fire. :  in  these  latter  cases  the  part  to  which 
the  uaino  of  seed  is  given  is  a  true  pericarp  or  seed- 
vessel.  On  the  other  band,  many  kinds  of  seed-vessels, 
such,  for  instance,  as  those 
ginaceout  plants,  &c,  are 
seed*. 

SE'GMENT.  (Lat.)  In  Geometry,  a  part  cut  off 
from  a  figure  by  a  line  or  plane  The  segment  of  a 
circle  It  a  part  of  the  area  comprised  between  an  arc  and 
its  chord  ;  and  segments  of  different  circles  arc  said  to  be 
similar  when  their  arc*  have  the  same  ratio  to  the  cir- 
cumference* of  their  respective  circles,  or  when  they  con- 
tain the  same  number  of  degrees.  The  area  of  a  cir- 
cular  segment  maybe  found  as  follows:  — Let  P  R  be 

the  chord  of  a  circle  whose  centre 
is  C,  and  let  A  B  be  the  diameter 
perpendicular  to  P  R,  and  meet- 
ing it  in  Q  ;  and  put  x  =  A  Q.  y 
-PQ.z-  AP,r=ACthe  ra* 
dius.  and  r  «  3  141VJ,  the  ratio 
of  the  circumference  to  the  dia- 
meter.  Now  the  area  of  the 
segment  P  A  R  is  evidently  equal 
to  the  difference  between  the 
sector  A  Y  C  R  and  the  triangle 
P  C  R ;  but  the  area  of  the  sector  =  ri  (the  radius 
Into  half  the  arc),  and  the  triangle  =  y  (r  —  *)  ;  there- 
fore the  segment  =  rt  -  r  y  +  yz.  When  the  radius 
of  the  circle  and  the  chord  of  the  segment  (.that  it.  r  and 
y)  are  known,  this  expres»ion  Is  easily  calculated  from  a 
table  of  sines.  Tor  the  angle  ACPii  found  from  iu  sine 
mb  y-i-r  ,•  and  when  the  angle  Is  given  the  arc  s  is  obtained 
from  this  proportion.  I  »  w  r  :  :  A  C  P  :  130°.  With  re- 
spect to  t%  we  have  from  the  property  of  the  circle  x  «= 

The  superficial  and  solid  contents  of  n  segment  of  a 
sphere  are  found  thus  :  —  Let  S  be  the  spherical  surface 
of  the  segment  of  the  sphere  whose  centre  is  C  by  the 
plane  Y  CJ  R.  The  symbols  having  the  same  values  as 
above,  the  circumference  of  the  circle  P  Q  R  is  I  9  y  t- 
and  the  differential  of  the  surface  is  d  S  =»  2  t  y  d  z. 
But  from  the  nature  or  the  circle,  y  d:  =  r  d  1 ;  hence 
d  S  =  2r  r  d  1,  and  S  =s  2  t  r  x  ,  to  that  the  surface 
11(0 


SELENOGRAPHY. 

of  the  segment  is  found  in  terms  of  the  radius  of  ;~# 
sphere  and  the  altitude  of  the  segment. 

Let  U  denote  the  solid  contents  of  the  segment  ;  then, 
since  the  area  of  the  circle  P  Q  His  «■#/*,  the  difiVreti'.i-l 
of  the  segment  is  d  U  =  t»:  d  x  =  2  w  r  *  d  x  —  rj'si; 
whence  U  =  w  x*  (r  —  ^x). 

SEGNO.  a  mark.)   In  Music.   Set  At,  Stive. 

SEGUE.  (It.  it  f allows.)  In  Music,  a  word  wn  m\ 
prefixed  to  a  part,  denotes  that  it  is  immediately  to  k<H  « 
the  last  note  of  the  preceding  movement.  When  minx  ,«, 
crotchets,  Ac.  are  subdivided  by  a  stroke  drawn  thrw;ji 
their  tails,  so  as  to  make  them  into  abbreviated  groc,  -. 
the  term  Indicates  that  the  following  notes  are  ditto. -J 
similarly  to  those  first  marked. 

SEIDLITZ  WATER.  Tbeinliirral  water  of  Seidh:» 
a  village  of  Bohemia:  sulphate  of  magnesia,  sulpfcau  -t 
and  carbonic  acid,  are  Its  active  ingredients.    It  1 
de  and  effective  aperient.    I  r 


often  taken  as  an  agreeable  and  effect 
article  sold  under  the  name  of  Scdlitx  porter,  is  I 
to  produce  the  same  effect,  though  very  different  in  n.;^- 
position.  These  powders  are  generally  sold  in  dirsVrr- '  - 
coloured  papers:  one  blue,  containing  2  drachms  of  v* 
potassa-Urtrate  of  soda  mixed  with  2  scruples  of  .a. 
carbonate  of  soda  ;  the  other  red,  containing  36  grass* 
of  finely  powdered  tartaric  acid.  The  former  powur.  u 
dissolved  iu  half  a  pint  of  water,  and  the  latter  in  a  - 
parate  wine  glass-full ;  the  solutions  arc  then  mixed,  a*-i 
taken  in  the  act  of  effervescence. 

SEI'GNIORY.  ( Fr.  seigneurie.)  In  Lower  Caaar'a, 
the  right  of  feudal  superiority  in  real  estate.  The  v  .  - 1 
'•  tiff  "  is  applied  both  to  the  land  held  of  a  seign»t:r ,  * 
to  the  dominium  directum,  or  right  of  direct  seigniory, 
reserved  to  him  who  has  granted  the  land  in  fief.  Tin 
king  has  the  paramount  seigniory  in  all  the  feudal  la»>  > 
By  6  G.  4.  c.  Ml.  persons  holding  fiefs  or  scignU-rit*  h-jv 
on  application  to  the  klug  obtain  a  commutation  and  t.  - 
lease  of  feudal  burdens,  and  the  fief  or  seigniory  ma;  i> 
regranted  in  common  socage.  The  land  held  in  seigaun 
is  said  to  amount  to  more  than  l.\0G0  square  railrs. 

SEIGNORAGE.  An  ancient  prerogative  of  the  cro  *  a. 
w  hereby  it  claimed  a  pcr-centage  upon  every  input  rf 
gold  or  silver  brought 
Hold  it  amounted  under  Eaw.  111.  to  os.  1 
of  which  a  fifth  was  appropriated  to  the 
mint:  upon  silver  it  varied  from  Is.  to  Is 
the  amount  varied  in  different  reigns.    The  1 
age  is  used  in  common  language  to  signify  profit. 

SEI'SIN.  in  the  Common  Law  of  England,  si 
possession,  cither  actual  (seisin  in  deed)  or  in  law  ;  as 
where  lands  have  descended  to  a  party  who  lias  u<< 
entered  into  actual  possession  of  them,  or  is  by  wrcst*g 
disseised  of  them. 

SEISM O'METER.  (Or.  «M  ani 
instrument  for  measuring  the  shock  of 
other  concussions.    {Edin.  I'htl.  Trans 

SE'JANT.    In  Heraldry. a  term  einp 
beasts  when  represented  In  a  sitting 


rthfpuike, )  An 
irthquakes  an  J 

■ol.  xv.  p.  11V  ) 
yed  to  de»crt  -.' 
ture.  S*yatU- 


ip,  &c 


t  itosmrc 

rampant,  sitting  with  the  two  fore  feet  lifted  u 

SELA'CIANS,  Selacii.  (Or.  nk*xt.  «s  tpoats  of 
scaleUssfish.)  The  name  given  by  Cuvier  to  the  uifc-r 
of  C'hondropterygians  which  includes  the  rays  and  shark* . 

SELE'NE.  (Gr.  the  moon.)  In  Grecian  Myth  do?? . 
the  goddess  of  the  moon.  Her  Latin  equivalent  »<u 
Luna.  She  was  represented  sometimes  as  the  »  ife,  tit ; 
sister,  and  the  daughter  of  Helios,  the  sun  ;  and  »** 
Identical  with  Artemis  or  Diana,  which  see. 

SELENITE.  (<;r.nAwvrf  )  One  of  the 
logical  synonyms  of  crystal  Used  sulphate  of  lime 
SELE'NICM.  (Gr.S.Xw.rtrmrtm.)  A  su 
discovered  in  1K18  by  Bersclius.  In  its  general  cLi- 
mical  habitudes  it  bears  a  resemblance  to  sulphur.  I: 
has  hitherto  beeu  obtained  in  very  small  quantity,  ai.i 
generally  occurs  in  some  of  the  varieties  of  iron  pyrtw*. 
It  is  a  brittle  opaque  substance,  tasteless,  and  inodoruu*  ; 
having  something  of  the  appearance  of  lead,  but  of  a 
deep  red  colour  when  reduced  to  powder.  Its  speciu. 
gravity  is  about  4  3.  At  'J12J  it  becomes  soft  and  tena- 
cious, and  at  220°  Is  perfectly  liquid  ,  at  GOT-  it  boils  ar.J 
sublimes.  It  is  insoluble  in  water,  and  unaltered  by  air  , 
and  when  heated  by  the  blowpipe,  so  as  to  become  oxi- 
dised, it  exhales  a  strong  odour  of  horse-radish.  Its 
equivalent  is  about  40.  It  forms  an  oxide  and  two  acids  . 
the  sclrnioiu  acid  being  a  compound  of  1  equivalent  «*:' 
selenium  and  2  of  oxygen,  and  tne  telenie  acut  id  1  and  3. 
It  also  combines  with  hydrogen,  forming  the  kydmsrttuic 
acid,  a  gaseous  compound  of  40  selenium  +  I  hydrugm- 
Its  odour  at  first  resembles  sulphuretted  hydrogen,  but  i: 
afterwards  powerfully  irritates  the  nose,  excites  catarrhal 
symptoms,  and  destroys  the  sense  of  smell.  Dr.  F 
suggested  the  possibility  of  the  evolution  of  thisc 
by  volcanos,  and  it*  dilKuion  through  the  atiuo. 
productive  of  certain  forms  of  the  epidemic 
called  infiuenra. 

SELENO  GRAPHY.     (Gr.  2U, 
y{*9*.  I  describe.)    The  description  of  the 
the  moon,  a.-,  geography  is  a  1 
the  earth. 
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SEEEUCIDJE,  ERA  OF  THE. 

SELEU'ClDiE.  ERA  OF  THE.  In  Chronology,  the 
rn  of  the  Seleucida?,  otherwise  called  the  Macedonian  era,  j 
dates  from  the  epoch  of  the  first  conquests  of  Scleucus 
Nieator  in  Syria,  about  311  years  before  Christ.    It  was 
followed  generally  by  the  Greek  colonies  bordering  on 
the  Levant ;  and  by  the  Jews  till  the  15th  century,  by 
whom  it  was  called  the  era  of  contracts.   There  is  con- 
siderable difference  of  opinion  among  authors  respecting  i 
the  month  and  day  on  which  the  year  of  this  era  com-  j 
menced,  so  that  it  is  frequently  not  possible  to  fix  the 
correspondence  of  dates  ;  but  according  to  the  comput- 
ation most  generally  followed,  the  year  312  of  the  era  of  j 
the  Seleucid*  began  on  the  1st  of  September  in  the  Julian 
year  preceding  the  first  year  of  our  era.   Hence  to  re- 
duce a  Macedonian  date  to  the  common  era,  subtract311 
years  and  4  months. 

SE'LLA  TURCICA.   A  cavity  In  the  sphenoid  bone ; 
it  la  surrounded  by  the  four  clenoid 


SE'LLI.  The  priests  of  Jupiter,  who  delivered  his 
<•••  l-I.-s  at  r|,..  *  irr«-.l  nfivc  of  Dodona  In  Kpirus. 

SE'LTERS  or  SELTZER  WATER.  A  mineral 
water  from  Seltzer,  about  ten  miles  from  Frankfort  on 
the  Maine.  It  is  an  agreeable  beverage,  from  the  quan- 
tity of  free  carbonic  acid  which  it  contains,  and  which 
covers  its  slightly  saline  taste.  Common  salt,  with  the 
carbonates  of  magnesia,  lime,  and  soda,  are  the  saline 
ingredients. 

SR'LVAGE.  A  piece  of  very  flexible  kind  of  rone, 
composed  of  yarns  not  twisted  together,  but  laid  parallel, 
and  confined  by  external  marline 

SE'MAPHORE.  (Gr.  r*i*x,  a  sign,  and^as  I  bear.) 
A  term  mostly  used  synonymously  with  telegraph,  but 
which,  as  its  derivation  import*,  may  be  applied  to  any 
means  whatever  employed  to  communicate  intelligence 
by  signals.   See  Tblbobaph. 

SEME'.  (Fr.  sown.)  In  Heraldry,  a  term  employed 
to  describe  a  field  or  charge  powdered  or  strewed  over 
with  figures,  such  as  stars,  billets,  crosses,  &c. 

SKMEIO'TIC.  (Gr.  nun*,  a  sign.)  That  which 
relates  to  the  signs  or  symptoms  of  diseases. 

SEMI-A'RIANS.  A  branch  of  the  great  Arian  heresy, 
iruw,  or  consubstatUiality  ol  the  Son 

with  the  Father 


>  t  irliliiri  i  tf 

Eccl.ll.U. 


( See  art.  Ahians  ; 
vol.  i.  trans.  1790,  p.  44.   See  Homoocsuns.) 

SE'MIBRE  VE  (f.  e.  half  a  breve).  In  Music,  a  note 
whoso  length  Is  half  that  of  a  breve.  It  is  the  integer 
whose  fractions  and  multiples  express  the  time  of  other 
notes.   See  Music. 

SF/M1C1RCI.E.  In  Geometry,  the  half  of  a  circle ;  or 
the  figure  bounded  by  the  diameter  and  half  the  circum- 
ierence. 

SEMlCO*LON.   See  Pcnctuation. 

SEMICU'BICAL  PARABOLA.  In  Analysis,  a  curve 
of  the  second  order :  defined  by  this  property,  that  the 
cubes  of  the  ordinate*  are  proportional  to  the  squares  of 
the  corresponding  abscissa  ;  or  by  the  equation  =  a  x *. 
The  curve  is  the  evolute  of  the  common  parabola. 

SE'MIDIA'METER.  In  Geometry,  half  of  the  dia- 
meter ;  or  the  part  of  the  diameter  of  any  figure  compre- 
hended between  the  centre  and  the  extremity  of  the 


SKMIDIAPA'SON.  (Gr.) 

,  or  one  diminished  by  a 
SE'MIDIAPE'NTE.  (Gr.) 


In 


pjth  ;  which  see. 
IDIATK'SSAKO 


Music,  a 
'The 


as  a 


LTE'SSARON.    (Or.)    In  Music,  a 
furtive  fourth,  properly  called  a  false  fourth. 

SEMIDI'TONO.    (Gr.)    In  Music,  the  si 
minor  third. 

SEMIME'TA  L.  A  term  applied  by  the  old  chemists 
to  the  brittle  metals. 

SE'MIMI'NIM  A.    In  Music,  a  half  minim  or  crotchet. 

SE'MINYMPH.  Lyonnet  so  calls  the  nymphs  of 
those  insects  which  undergo  but  slight  changes  in  passing 
to  the  perfect  or  imago  stage. 

SEMIO'PAL.  A  siliciuus  mineral  nearly  resembling 
the  common  opal. 

SEMIPA'LMATE.  .(Lat.  semi,  hatf,  and  palma,  a 
palm.)  In  Zoology,  when  the  toes  arc  connected  to- 
gether by  a  web  extending  along  only  their  proximal 
half.  The  term  semi  being  frequently  used  in  the  com- 
position of  zoological  terms  with  the  same  meaning,  it  is 
only  requisite  to  refer  to  the  term  to  which  it  is  pro- 
filed. 

SEMI-PELA'GIANS.  A  sect  who  differ  from  the 
!',  »;..-  mis.  from  whom  thej  are  derive  i.  m  maim  lining 
the  necessity  of  the  divine  grace  towards  the  practice  of 
virtue ;  but  at  the  same  time  conceive  that  this  grace 
may  be  obtained  by  an  effort  of  the  human  will.  {See 
Calvinists,  Pelaoians,  &c.  ;  and  Moshcim,  Eccl.  Hist. 
vol.  ii.  trans.  1790.  p.  951.) 

SE'MIQU  A'DRATE,  or  SEMIQUARTILE.  In  the 
language  of  Astrology,  an  aspect  of  the  planets  when  dis- 
tant from  each  other  half  aright  an«le.or  45°.  The  terms 
semtquintde  tmA  smmisesltlc  have  a  similar  meaning  ;  the 
1101 


SENEGA  ROOT. 

first  denoting  the  hatfqf  a  pjth  of  the  complete  circle,  that 
is.      ;  and  the  second  the  half  of  a  sixth,  or  30°. 

SE'M  I  QUAVER.  In  Music,  a  note  whose  duration 
is  half  that  of  a  quaver. 

SE'MISOSPl'RO.  (It.)  In  Music,  a  small  pause 
equal  to  the  eighth  part  of  a  bar  In  common  time. 

SE'MITONE.  (Gr.)  In  Music,  the  half  of  a  tone; 
though,  strictly  speaking,  that  is  not  a  proper  definition  of 
it,  inasmuch  as  semitones  are  of  three  sorts, — greater, 
lesser,  and  natural.  In  keyed  instruments  which  have  their 
sounds  fixed,  the  semitones  afford  the  means  of  a  new 
sort  of  scale  between  the  different  tones,  by  which  their 
defects  are  partially  remedied. 

SEMlVd'WEL,  Is  said  of  those  consonants  which, 
like  vowels,  can  be  pronounced  independently,  or  without 
the  aid  of  any  other  letter.   To  this  class  belong  b,  d,  c, 

Roman  (Statical  Antiquity,  were  dei- 
ties holding  a  middle  place  between  the  twelve  supremo 
gods  and  heroes.  To  this  class  belonged  such  gods  a* 
Vertumnus,  Priapus,  the  Fauns,  Satyrs,  &c.  The  word 
$  cm  ones  is  a  contraction  of  Lat.  semi,  half,  and  homo, 
man. 

SEMU'NCIA.    A  small  Roman  coin,  equivalent  to 
half  an  ounce,  being  l-24th  of  the  Roman  pound. 
SENA'RIA.    (Lat.)     In  ancient  Architecture,  the 

Eipes  of  aqueducts,  whose  diameter  was  an  inch  and  a 
alf,  or  six  quarters  ;  when  they  were  seven  quarters  they 
were  railed  stptenaria,  and  so  en,  according  to  the  num- 
ber of  quarters  of  inches  in  their  diameter. 

SE'N  ATE.  (Lat.  senatus;  i.e.  assembly  of elders.)  Tlio 
deliberative  assembly  of  the  Roman  people.  The  mem- 
bers of  this  council  were  originally  chosen  from  the  pa- 
tricians, and  were  probably  single  representatives  of 
each  of  the  houses  of  that  order :  a  plebeian  senator  is 
first  mentioned  a.  it.  c.  355.  At  the  foundation  of  the 
city  their  number  was  100,  which  was  doublet!  on  the  ad- 
mission of  the  Sabincs,  and  increased  to  300  by  Tar- 
quinius  Priscus;  but  the  more  ancient  members  and 
those  admitted  by  this  last  king  were  distinguished  by 
the  titles  of  patres  majorum  and  patres  minorum  gen- 
tium, or  seiu ' 
respectively, 
bers  of  the  s< 

farther  raised  by  the  emperors  to  1000.  The  members 
of  the  senate  were  originally  chosen  by  the  kings,  and 
afterwards  the  election  fell  into  the  hands  of  the  consuls, 
military  tribunes,  and  finally  of  the  censors  ;  but  the 
fact  of  Laving  held  certain  magistracies,  as  the  quantor- 
ship,  and  all  superior  posts,  gave  a  right  to  this  privilege. 
Under  the  regal  government  the  senate  deliberated  on 
such  affairs  as  the  king  proposed  to  them,  and  he  was 
said  to  act  according  to  their  counsel.  On  the  establish- 
ment of  the  republic  the  whole  power  of  the  state  was 
thrown  into  its  hands,  the  different  magistrates  using  the 
authority  they  enjoyed  merely  as  its  delegates.  The 
first  constitutional  check  imposed  on  it  was  the  power  of 
intercession,  or  negativing  their  proceedings,  granted  to 
the  tribunes  of  the  commonalty.  Still  while  Home  was 
free  the  authority  of  the  scuatc,  though  subordinate  to 
the  assembly  of  the  people,  remained  very  great.  It  as- 
sumed the  guardianship  of  public  religion  ;  the  manage- 
ment of  the  revenue  ;  the  appointment  of  governors  to 
the  provinces,  whose  constitution  it  settled j  the  direction 
of  diplomatic  affairs,  and  many  other  functions  of  im- 
portance. Under  the  emperors  its  power  became,  in  ge- 
neral, little  more  than  nominal;  yet  the  assembly  still 
existed  till  the  occupation  of  Italy  by  the  Goths  in  the 
13th  century  after  the  foundation  of  Rome:  and  in  the 


of  palres  m  •jorum  and  patres  w, 
senators  of  the  greater  and  of  the 
;ly.   In  the  last  ages  of  the  reput 


republic  the  mum- 
to  above  400,  and  were  still 


last  ages  of  its  existence,  after  the  seat  of  empire  had 
been  transferred  to  Byzantium,  it  seems  to  have  been 
the  centre  of  what  remained  of  the  old  national  spirit. 
After  that  time  its  existence  as  a  council  ceased,  though 
the  name  of  senator  was  still  retained  by  some  noble 
families  of  Home  as  an  empty  but  high-sounding  title. 
The  senatorial  badges  were  the  laticlave  or  tunic  with 
a  purple  band,  black  buskins  reaching  up  to  the  mid- 
dle of  the  leg,  and  a  silver  crescent  on  thu  foot. 

The  affairs  of  the  Italian  and  provincial  towns  of  the 
Roman  empire,  in  imitation  of  the  capital,  were  admi- 
nistered by  senates.  Sec  as  to  these  provincial  senates, 
or  enri.e,  Savigny's  Hist,  of  the  Raman  haw,  vol.  i. 

Sknate.  In  many  republican  constitutions  of  mo- 
dern times,  the  upper  house  of  the  national  assembly  has 
been  so  called.  The  senate  of  the  United  States  (see 
Congress)  Is  composed  of  two  members  for  each  state  of 
the  Union.  The  senators  are  chosen  by  the  state  for  six 
years.  The  American  senate,  besides  its  legislative  func- 
tions, is  also  a  species  of  executive  council,  assisting  the 
president ;  its  cousent  being  necessary  for  the  ratification 
of  treaties,  appointment  of  ambassadors,  judges  of  the  su- 
preme court,  heads  of  departments  in  tho  administration. 
&c.  It  is  also  the  high  court  of  impeachment  for  public 
functionaries. 

SK'NEGA  ROOT.  The  root  or  the  Polygala  senega. 
Rattlesnake  root.  It  is  brought  from  North  America: 
it  has  a  peculiar  pungcut  flavour,  and  uromotes  the  flow 
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SENEGIN. 

of  saliva.    In  large  doses,  it  nauseates  ami  purges.   It  is 
occasionally  used  In  stimulating  gargles ;  and  in  America, 
as  an  antidote.— probably  a  very  inefficient  on*,—  to  the 
effects  of  the  bite  of  the  rattlesnake. 
SE'NEGIN.   The  bitter  acrid  principle  of  the  Poly. 


SE^^SCllAT^'TftTOdTtitle  of  office  and  dignity, 
derived  from  the  middle  ages,  answering  to  that  of 
steward,  or  high  steward.  In  England.  They  were  ori- 
ginally the  lieutenants  of  the  dukes  and  other  great  feu- 
datories of  the  kingdom  ;  sometimes  termed  bail  lis,  or 
bailiffs.  When  the  kings  recovered  the  rights  of  suze- 
rainty, and  especially  the  judicial  authority.  In  those 
provinces  which  had  been  previously  governed  by  these 
great  nobles,  the  bailiffs  and  seneschals  continued  as 
royal  judges  and  superintendents,  both  military  and 
financial ;  but  their  powers,  like  those  of  the  dukes  and 
counts  whom  they  succeeded,  were  gradually  encroached 
on  by  the  crown. 

SENNA  LEAVES.  The  leaves  of  the  Cassia  senna. 
They  are  imported  from  Alexandria,  whither  they  are 
brought  from  Upper  Egypt.  They  are  largely  mixed 
with  the  leaves  of  the  Cynanch um  oteqfotium,  or  Argrl, 
which  are  thick,  and  not  ribbed  like  the  genuine  senna 
leaves.  They  have  a  nauseous,  mucilaginous,  bitter  taste, 
and  yield  a  pale  brownish  green  infusion.  The  true  senna 
It  av.  s  arc  distinctly  ribbed,  thin,  generally 
when  chewed  have  a  peculiar 
yield  a  dark  brown  infusion.  It  is  a 
and  somewhat  drastic  purge,  and  a 
dition  to.  or  vehicle  for,  other  purgati 

SE'NSES.  (Lat.  sentio, //«•/.)  The  faculties  are  so 
called  by  which  we  become  acquainted  with  the  pro- 
perties and  states  of  external  things.  They  are  five  in 
number,  —  sight,  hearing,  taste,  touch,  and  smell  i  for  the 
physiology  of  which,  the  reader  Is  referred  to  the  articles  , 
such  as  Evf,  Ear,  Smell,  fee.  See  also  Nervous  Systkm. 
We  can  only  here  advert  to  the  fact,  that  the  late  Dr. 
Thomas  Ilrowu  of  Edinburgh  and  Sir  C.  Bell  have  pro- 
pounded the  novel  doctrine  of  a  sixth  sense,  called  the 
tmwular  sense  (our  whole  muscular  frame  being  sup- 
posed to  be  »  distinct  organ  of  sense) ;  —  a  doctrine  which 
had  almost  fallen  into  oblivion,  but  to  which  Mr.  Whe- 
well  has  recently  declared  his  adherence  in  his  Phi~ 
to  top  h  if  of  the  Inductive  Sciences,  &c.  This  part  of  the 
subject  Is  ably  treated  in  the  Kdin.  Review,  vol.  lxxiv. 

SENSITIVE  PLANT.  This  name  is  generally  ap- 
plied to  a  small  annual,  called  Mimosa pudica.  inhabiting 
the  tropics  of  America.  It  has  a  stem  about  a  foot 
'  a  half  high,  covered  with  stiff  hairs  ;  the  leaves  are 
late  in  a  somewhat  digitate  manner  ;  and  the  flowers 
are  collected  in  small  pluk  balls.  It  derives  its  name 
from  the  irritability  of  its  leaves,  which  collapse  and 
fold  up  when  touched,  or  even  when  irritated  by  casting 
on  them  the  focus  of  a  burning  glass ;  or  by  exposing 
them  to  the  vapour  of  hydrocyanic  acid.  The  cause 
of  this  irritability  has  been  investigated  by  Dutro- 
chet  (  V. 'moires  pour  servir  a  I'  Hist.  Anat.  et  Phy*.  del  • 
Vtgttaux.  ifC.  vol.  i.  434.),  who  refers  the  phenomenon 
to  the  action  of  endmmose,  and  to  the  operation  of  a 
"  fibrous  tissue  capable  of  moving  inward  under  the  influ- 
ence of  oxygenation."  Without  attempting  to  analyse  the 
speculations  of  this  author,  which,  however  curious,  can 
scarcely  be  said  to  throw  much  new  light  upon  the  sub- 
ject, it  will  be  sufficient  to  explain  the  nature  of  the 
phenomena  themselves.  When  the  leaf  of  a  sensitive 
plant  Is  at  rest,  It  consists  of  many  leaflets  spreading  flat, 
and  connected  in  pairs  along  the  sides  of  certain  common 
leaf-stalks.  When  one  of  these  leaflets  is  irritated,  the 
pair  to  which  it  belongs  rise  upward,  and  apply  their 
faces  to  each  other  ;  this  Is  rapidly  followed  by  the  same 
action  in  the  succeeding  leaflets,  and  in  the  course  of  a 
few  seconds  the  whole  of  the  leatlen  are  in  a  state  of 
collapse ;  then  the  leaf  itself  suddenly  bends  downwards ; 
and  if  the  plant  Is  In  very  good  health,  the  shock  thus 
communicated  to  one  leaf  will  extend  to  those  imme- 
bclow  It.  After  a  time  the  leaf  re- 
its  original  position.  Upon  the  approach  of  night, 
that  is  to  say.  upon  the  withdrawal  of  light,  the  leaf 
falls  of  itself  into  the  same  state,  without  any  special  irri- 
tation. This  kind  of  irritability  is  by  no  means  confined 
to  the  Mimosa  pudica  ;  on  the  contrary,  some  other  spe- 
cies of  the  same  genus,  as  the  M.  dormiens,  stnsitna,  casta, 
somnians,  pat  pi  tans,  &c.  possess  the  same  property,  as  is 
indicated  by  their  names.  And  among  the  Leguminous 
order,  it  is  also  found  beyond  the  genus  Mimosa,  as  in 
the  Hedysarum  swans,  whose  three  leaflets  are  in  a  con- 
tinual st  un  of  dancing  or  balancing  during  the  day. 
In  fact  the  folding  their  leaves  at  night,  which  is  unl- 
versal  in  all  the  com  pound -leaved  species  of  this  order, 
is  the  same  thing  feebly  exercised.  Nor  is  such  irritability 
confined  to  this  order  ;  the  ternate  and  pinnate  leaved 
species  of  t)  talis,  the  Diandra  tnuscipula, 
other  plants,  exhibit  similar  phenomena. 

SE'NSUALISM.    In  Mental  Philosophy,  that  theor 
which   resolves  all  our  mental  acts  and  ' 
ers  Into  various  modifications  of 
llOi 


SEPIOLA. 

The  best  known,  and  the  most  elaborate  attempt  of  this 
kind  which  has  been  made  in  modern  times,  is  that  <A 
Condillac,  who  conceived  that  he  was  foil 
principles  of  Locke  into  their  legitime 
For  this  belief  it  cannot  Ik-  denied  that 


theory 
lectu  .1 


sources  of  "  kieas  ; 

vague,  and  its  existence  apparently  so  i 
system,  as  to  justify  the  attempt  to  reduce  it  to 
revived  sensation.    The  writings  of  Condillac  may  to- 
regarded  as  a  fair  reductio  ad  absurdum  of  tbe  tbir^.r/ 
which  attempts  to  explain  the  existence  of  our  mrc:*i 
phenomena  independently  of  conditions  in  the  mind  lis*  K 
1'he  theory  opposed  to  sensualism  is  called  tnieUectuaiism. 

SE'NTENCE.  In  English  Law.  the  decree  orjmi»- 
mcnt  of  the  ecclesiastical  or  admiralty  courts  is  so  term«d: 
also,  in  popular  language,  the  judgment  of  a  cntmna. 
court  allotting  the  punishment  of  a  convicted  person. 

SE'NTRY.  (Lat.  sentio.  /  pcroeire.)  The  uaaae 
given  to  a  soldier  when  placed  on  guard.  In  all  Use 
countries 
hours. 

SE'NZA  (It.  without),  in  Music,  signifies  wi 
senxa  stromenti,  without  instruments ;  am  eemao  > 
with  and  without  violins. 

SE'PALS.   Tbe  divisions  of  that  portion  of  a  i 
called  the  calyx. 

SEPARATISTS.  A 
in  Dublin 

t  their  ( 

form  of  Christianity.  There  is  i 
their  tenets,  beyond  their  withdras 
ship  of  other  Christian  bodies.  In  the  year  1833  an  act 
or  parliament  was  passed  for  their  relief  in  the  matter  of 
oaths. 

SEPARATISTS,  or  MOTAZALITES.  Tbe  nam* 
of  one  of  the  chief  heretical  sects  ot  the  Mohaniui«dan» 
They  were  the  followers  of  Wasel  Kbn  Orta,  w  bo  (Ium-dU1  1 
from  the  main  body  of  the  Mohammedans  about  the  *>th 
year  of  the  Hegira.  Their  leading  tenets  couaisted  m 
rejecting  the  eternal  attributes  of  God  -,  in  denying  tbe 
great  doctrine  of  predestination,  so  seaiousiy  cttensb»-d 
by  all  the  orthodox  Mussulmans  ;  and  in  asserting  tbe 
free  agency  of  man.  This  sect  is  said  to  have  been  the 
first  inventors  of  scholastic  divinity,  aud  are  subdivided 
into  several  Inferior  sects,  which  mutually  brand  one 
another  as  Infidels,  y  Salt  's  Koran,  Preliminary  Discourse, 
vol.i.  p.  212.)  The  great  opponents  of  tbe  Separatists 
were  the  Sefatlans,  who  maintained  the  eternal  attribute* 
of  God  (hence  they  were  called  Sejati,  or  Attributes >  ; 
but  who  afterwards  adopted  a  belief  in  the 

of  God  to  created  beings.  This 
subdivided  into 
which  were  the  Asharians, 
Jabarians,  and  Morgians :  for  an  account  of 
reader  is  referred  to  the  Preitmh 
mentioned. 

SE'PIA.  In  the  Fine  Arts,  a  species  of  pigment  pr» 
pared  from  a  black  juice  secreted  by  certain  giaiMlsot  ih«- 
sepia  or  cuttlefish,  which  the  fM*—*'  ejects  both  to 
darken  the  water  when  it  is  pursued,  and  as  a  direct 
means  of  annoyance.  That  this  juice  was  used  as  ink  by 
the  ancients  is  well  known. 

Tunc  qucritur,  (Ti»u«  rilirao  quod  pernios  honor, 
wiatq     uu  gcntiiwl  <j*  ■rwssfc^  ^  ^ 

Compare  Pliny  I  S\u  Hist.  l.ii.  c.29.).  where  be  says 
that  it  was  the  property  of  this  fish,  when  it  was  enrkutii 
by  a  net,  to  shed  a  black  juice,  which  so  darkened  the 
water  that  the  fisherman  could  not  see  it.  All  the  va- 
rieties of  the  sepia  yield  this  juice ;  but  the  Srp,<s 
cinatis,  which  is  so  common  in  the  ' 
chiefly  sought  after,  from  the  profusion  of 
affords.  It  is  Insoluble  in  water,  but  is  extremely  dif- 
fusible through  it,  and  is  very*  slowly  dej 
with  caustic  lye.  It  forms  a  b 
with  a  fine  grain,  and  has  given  name  to  a  spe- 
cies  of  drawing  now  extensively  cultivated  for  landscapes 
and  other  branches  of  the  fine  arts.  Tbe  honour  of 
the  Invention  of  the  sepic  drawing  is  due  to  Pn>tt»*.»r 
Seidclmann  of  Dresden,  who  discovered  ft  at  Rome  Li 
1777. 

SE'PIAD.E.  (Gr.  rwrim.)  Cuttle-fish  tribe.  The 
name  of  the  family  of  Decapodous  Dibranchiate  Cepha- 
lopods  of  which  the  cuttle-fish  (Sepvt  officinalis)  Is  tbe 
type.  They  are  characterised  by  the  rudiment 
shell,  In  the  form  of  a  friable  calcareous 
in  the  back  part  of  the  mantle,  and  of 
terial  called  pounce  is  made. 

SE'PIOLA.     (Dim.  of  sepia,  a  cuttle-fish) 
name  of  a  genus  of  Decapodous  Dibranchiate 
lopods,  of  which  the  species  are  of  small  slse.  i 
characterized 
and  a  short 
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SEPIUM. 

RE'PIUM.  The  bone  or  internal  shell  of  the  cuttle- 
fish. 

SR'POY.  (A  corruption  of  the  Indian  word  sipahf. 
soldier.)  The  designation  of  the  native  troops  in  the 
service  of  the  East  India  Company.  They  were  so  called 
as  early  as  1708 (see  MiWs  British  India,  book  It.  ch.  I.), 
although  at  that  period  they  do  not  teem  to  have  been 
as  yet  disciplined  in  the  European  fashion,  nor,  indeed, 
until  long  after  other  European  powers  had  set  the  ex- 
ample. ( See  the  United  Service  Journal  for  1836,  vol.  I. 
p.  461 .,  where  there  is  a  valuable  paper  on  the  "  History 
and  Character  of  the  Indian  Armv.,f)  The  first  Sepoys 
(says  the  author)  who  were  raised  and  regularly  disci- 
plined by  the  English,  seem  to  have  been  carefully  chosen 
either  from  among  the  Mohammedan  portion  of  the  po- 
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pitlatlon,  or  from  among  the  higher  caste*  of  Hindoos, 
a  considerable  projwrtion  of  the  latter  being  Rajpoots, 
the  most  warlike  of  Indian  races.  But  the  necessities  of 
the  service  have  subsequently  introduced  a  greater  mix- 
ture in  their  ranks.  The  character  of  the  Sepoys  as 
soldier*  has  been  the  subject  of  much  discussion.  Ac- 
cording to  a  writer  in  the  same  periodical  ( 1831,  vol.  ill. 
p.  3  ),  "  the  Sepoys  have  justly  been  celebrated  for  ex- 
cellent qualities  ;  aa,  for  Instance,  patience  and  fortitude 
under  difficulties  and  privations,  out,  on  the  other  hand, 
ff  we  analyse  the  account  of  the  wars  In  which  they  have 
been  employed,  we  shall  find  that  they  seem  to  possess 
passive  rather  than  active  courage  \  tor  Instance,  that  In 
line  they  will  remain  steady  under  Are:  in  a  broken  or 
close  country,  however,  where  skirmishers  and  small 
detachments  are  necessarily  most  employed,  they  are 
found  wanting."  Others,  however,  disagree  even  from 
this  modified  dispraise.  At  all  events,  their  fidelity  and 
for  their  officers  hare  generally  been  found  of 
and  most  durable  character  ;  the  famous 
of  Vellore  In  1806,  and  barrack  pore  in  I8W, 
i  both,  it  is  generally  thought,  provoked  by 
of  their  superiors.  Some,  indeeu, 
these  qualities  received  a  severe  shock  in 
a  considerable  alteration  was  made  In  the 
organization  of  the  Indian  army,  and  a  larger  proportion 
of  British  officers  introduced,  so  that  the  Internal  eco- 
nomy of  their  battalions  ceased  to  be  superintended  by 
their  own  "  subadart."  The  Sepoys  of  Madras,  says  Sir 
J.  Malcolm  (Quarterly  Rett.  vol.  xvtli.),  still  remember 
with  pride  the  campaigns  of  Clive  and  Coote,  which  are 
far  beyond  the  memory  of  the  present  generation.  The 
native  Indian  cannot  rise  higher  than  the  rank  of  ensign, 
or  cornet.  The  native  cavalry  is  of  more  recent  intro- 
duction, and  seems  scarcely  to  merit  the  praise  of  steadi- 
ness, which  all  agree  in  bestowing  on  the  infantry.  (See  I 
also  Williams's  Indian  Army  ;  Alison,  Hist,  of  the  Revo-  \ 
iutitm,  chap.  II. ;  Sir  J.  Malcolm'*  Political  History  of 
India,  vol.11,  chap,  x.) 

SEPS.   ■  I  -it  o  species  of  serpent.)    The  name  of  a 
genus  of  Saurian  reptiles,  which  have  a  long  round  aer- 
orm  body,  and  four  very  short  legs,  each  termi- 
in  the  common  sept  (Seps  ckalcides)  by  only  three 

Nodule*  of  indurated  and  slightly  fer- 
fissurcs  generally  filled  with 
such  as  carbonate  of  lime, 
quarts,  sulphate  of  baryta,  Ac. ;  thus  dividing  the  section 
of  the  nodule  Into  septa,  or  distinct  partitions.  When 

i  -.tietned  ami  reduced  to  powder,  tl         stejitaria  Cumuli 

the  valuable  mortar  called  Roman  or  Parker's  cement, 
which  has  the  property  of  hardening  under  water. 

SEPTE'MBEH  (I,at.  sept  em.  >rvm),  so  called  from 
its  being  the  seventh  month  in  the  Roman  year  as  | 
established  by  Romulus,  which  began  with  March,  is 
the  ninth  month  in  the  calendar  of  Noma.  Several  of 
the  Roman  emperors  gave  names  to  this  month  in  ho- 
nour of  themselves  ;  but,  unlike  the  month  of  August, 
whose  ancient  name  of  Sextills  has  been  quite  merged  in 
that  of  Augustus,  the  name  of  September  has  outlived  J 
every  other  appellation. 

SEPTE'MhIUSTS.  The  name  given  to  the  agents  I 
in  the  dreadful  massacre  which  took  place  in  Paris  on 
September  2.  17112,  during  the  French  Revolution.  The 
numbers  that  perished  in  this  massacre  have  been  vari- 
ously given;  but  the  term  has  become  proverbial  through- 
out Europe  for  all  that  is  bloodthirsty  and  malignant  in 
human  nature. 

SEPTE'MVIRI  EPULONUM.    Certain  priests  In 

duty  consisted  in 
irocessions,  and  on 
to  the 

certain  of  whose  privileges,  such  as  the  right 
of  wearing  the  toga  prartexla,  they  enjoyed.  Their  office 
wax  instituted  \  V  C.  IS&7  i  and  at  first  they  were  only 
three  in  number,  which  was  increased  to  seven,  it  is 
supposed,  by  Sylla. 

SE'PTIC.  ( Gr.  nrrvwr,  putrid.)  A  term  applied  by 
the  old  chemists  and  physiologists  to  certain  substances 
supposed  to  promote  putrefaction. 

SEPTUAGE'SIMA.  (  Lat.  seventieth.)  Inthe  Eccle- 
siastical Calendar,  the  third  Sunday  before  Lent ;  the 
1103 


SEQUESTRATION. 

first  Sunday  in  Lent  being  termed  Quadragesima  (for- 
tieth), the  three  preceding  ones  Septuagesima,  Sexa- 
gesima.  and  Quinquagctima. 

SR'PTUAGINT.  (Im.  seventy.)  The  Greek  trans- 
lation  of  the  Old  Testament  made  at  Alexandria  for  the 
advantage  of  the  Jews  of  Egypt,  who  had  lost  the  use  of 
the  Hebrew  language.  According  to  the  old  tradition, 
this  version  was  the  work  of  seventy-two  interpreters, 
who  were  shut  up  in  separate  cells  by  the  command  of 
Ptolemy  Philadelphus.  and  there  completed  the  whole 
translation  alone,  in  which,  upon  examination,  they  were 
all  found  to  agree  to  a  letter;  —  a  prodigy  which  etta- 
the  inspiration  of  the  work.  It  is  supposed, 
',  by  modern  critics,  that  this  version  of  the  se- 
veral books  is  the  work  not  only  of  different  hands,  but 
of  separate  timet ;  although  the  general  design  may  hare 
been  that  which  we  have  mentioned.  The  authority  of 
the  Scptuagint,  at  compared  with  the  Hebrew  text,  from 
which  it  differs  in  many  points,  has  been  the  subject  of 
much  controversy.  It  is  from  this  version  that  the  au- 
thenticity of  the  Apocrypha,  which  are  not  found  in  the 
Hebrew,  it  asserted  by  Roman  Catholic  writers.  The 
auotations  of  the  Old  Testament  which  are  found  In 
the  New  are  for  the  most  part  given  in  the  words  of  tho 
Septuagint.  (See  Prideaux'  Connection.) 

SE'PTUM.  (Lat.  a  partition.)  In  Botany, any  par- 
tition separating  a  body  into  two  or  more  cells  in  a  di- 
rection parallel  w  ith  the  longer  axis.  Partitions  parallel 
with  the  shorter  axit  are  called  pkragmata. 

Septum.  In  Anatomy  the  plate  or  wall  which  sepa- 
rates from  each  other  two  adjoining  cavities ;  at  the  sep- 
tum transvertura,  or  diaphragm,  between  the  chest  and 
the  abdomen  ;  the  septum  narium,  between  the  two  nasal 
passages  ;  the  septum  ventriculosum  in  the  brain,  and  in 
the  heart.  &c.  The  partitions  of  chambered  shells  are 
also  called  septa. 
SE'PULCHRE.   Sec  Tomb. 

SE'PULCHRE,  SAINT.  HOSPITALLERS  OF 
THE.  An  order  of  knighthood,  originally  instituted  in 
Palestine,  afterwards  established  in  France  by  LouisVII., 
and  united  by  Pope  Innocent  VIII.  to  that  of  Malta; 
but  the  order  still  continued  to  exist  in  France,  and  waa 
taken  under  protection  by  Louit  XVIII.  in  1814. 

SE'PULTURE,  RITES  OF  (Lat.  tepelio,  I  bury), 
signify  literally  the  ceremonies  performed  in  depositing 
the  bodies  of  the  dead  in  the  earth  .  but  the  expression 
is  applied  in  a  more  extended  signification  to  all  cere- 
monies of  this  kind,  whether  they  consist  in  interment, 
incremation,  or  embalming.  A  veneration  for  the  dead 
hat  characteriied  the  history  of  every  age  and  country  ; 
and  the  different  kinds  of  funeral  rites  that  prevail  among 
different  nations  are  intimately  connected  with  their 
religious  feelings,  and  form  important  tettimoniot  at 
once  of  their  modes  of  thinking  and  'degrees  of  civil. . 
Iiation.  The  three  chief  modes  of  treating  the  dead 
that  have  prevailed  from  the  earliest  ages  down  to  the 
present  timet,  are  burning,  interment,  and  embalm- 
ing •  ;  and  all  these  modes  were  accompanied  by  cere 
monies  differing  according  to  the  genius  or  taste  of 
the  different  people,  but  bearing,  notwithstanding,  such 
strong  features  of  resemblance,  as  sufficiently  to  indicate 
the  universality  of  the  feeling  which  led  to  their  adoption. 
The  peculiar  solemnities  of  the  Greeks  and  Romans, 
among  whom  both  incremation  and  interment  prevailed, 
though  the  former  was  by  far  the  most  frequent,  need 
not  be  detailed  in  this  place.  Among  the  Romans,  tho 
importance  of  burial  to  the  dead  may  be  gathered  from 
the  belief,  that  the  toult  of  the  unburied  wandered  a 
hundred  years  on  the  borders  of  the  Styx  before  they 
were  admitted  to  the  infernal  regions.  The  practice, 
peculiar  to  the  Egyptians,  of  embalming  their  dead,  has 
been  noticed  under  Mummy  ;  and  the  custom  still  pre- 
valent in  India —  which  it  may  be  truly  said  monopolises 
the  cruelties  of  funereal  observances  —  of  immolating 
women  on  the  funeral  pile  of  their  husband*,  w  ill  be  found 
under  Suites.  The  practice  of  Interment  hat  been 
adopted  by  all  the  nations  that  have  embraced  Chris- 
tianity.  See  C'f.mbteby. 

SE'QUENCE.  (Lat.  tequentia.)  In  Music,  a  similar 
succession  of  chords  ascending  or  descending  diatonically. 

SEQUESTRA''!' I  ON.  In  English  Law  ,  a  specie*  of 
execution  for  debt  in  the  case  of  a  beneficed  clergyman, 
issued  by  the  bishop  of  the  diocese  on  the  receipt  of  a 
writ  to  that  effect.  The  profits  of  the  benefice  are  paid 
over  to  the  creditor  until  hit  claim  is  satisfied.  Seques- 
tration it  alto,  in  Chancery,  the  setting  aside  from  both 
parties  the  matter  In  controversy.  • 

SRyt'BSTRATioN.  In  Scottish  Law  —  1.  A  species  of  dili- 
gence  (i,  e.  a  process),  used  where  tw..  oi 


*  The  stngxilar  oup  adopted  by  the  followed  of  7oroaster,  and 
ill  preserved  in  Thibet,  U  worthy  of  particular  notice.    Prom  an 
ra  thitt  tlx;  pure  elements  uf  earth  and  lire  would  he  contaminated  by 
MS  of  dissolution,  the  carp**  in  laid  upon  a 
irp<«e,  and  enclosed  with  massy  w»lU.  and 
to  the  wutrcs  and  the  Tulturrv.   (Schltatt  i 


still 
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bring  made  the  Instrument*  of 
ul  at  form  erected  for  the  pi 
three  abandoned  aa  a  prey 
History  <y  Liteudurt.) 
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SEQUIN. 

of  which  is  in  insolvent  circumstances  ;  or  where 
the  right  to  a  land  estate  is  the  subject  of  litigation.  In 
llMM  cases  the  court  may,  on  application,  sequestrate  the 
rents,  anil  employ  a  factor  to  collect  them.  2.  Seques- 
tration is  also  the  process  whereby  the  whole  cUate,  both 
heritable  and  moveable,  or  a  bankrupt,  is  dintributed 
equitably  amongst  his  creditors.  It  is  granted  on  ap- 
plication to  the  court  of  session  by  the  bankrupt,  with 
the  concurrence  of  one  or  more  creditors,  or  on  their 
application,  and  on  citation  of  the  bankrupt ;  and  is 
analogous  to  a  flat  in  bankruptcy  in  English  law. 

SK'QUIN.  (Ital.  »ecvhino;  derived  from  zeeca,  a 
mint.)  The  gold  pieces  of  Venice  were  originally  so 
called  ;  afterwards  the  name  was  extended  to  other  gold 
coin*  In  use  in  the  Mediterranean,  as  those  of  the  l'opc, 
the  Sultan,  Florence,  and  Genoa.    See  Monk  v. 

SKKA'GLIO.  An  Italian  corruption  of  the  oriental 
word  srrai.  The  palace  of  the  Turkish  sultan  In  Con- 
stantinople is  thus  designated  by  European  writers.  The 
principal  gate  of  the  seraglio  is  the  Babl  Humavun,  or 
Sublime  Gate,  whence  the  ordinary  title  of  the  Turkish 
government  is  derived. 

SE'RAPHIM,  or  JESUS,  ORDER  OF  THE.  An 
ancient  Swedish  order  of  knighthood,  instituted  in  1334  ; 
but  dormant  from  the  period  of  the  Reformation  until 
1748.  The  number  of  knights,  besides  the  king  and 
members  of  the  royal  family,  is  limited  to  twenty-four. 

SE'RAPHINE.  A  keyed  musical  wind  Instrument  of 
the  organ  species,  adapted  to  the  size  of  a  chamber. 

SP/RAPHS,  or  SERAPHIM.  ( Heb.  to  purify.)  In 
the  Celestial  Hierarchy,  the  angels  of  the  highest  rank. 
They  are  represented  as  surrounding  the  throne  of  God, 
whose  messengers  they  are.  and  as  being  more  immedi- 
ately inspired  with  the  Divine  love,  which  they  commu- 
nicate to  the  inferior  inhabitants  of  heaven.  They  are 
almost  invariably  spoken  of  In  connection  with  the  cheru- 
bim, whom  they  resemble  both  in  rank  and  attributes. 

SERA'PIS.  An  Egyptian  deity.  The  image  and 
worship  of  this  god  were  brought  from  Sinope  in  Pontus 
to  Alexandria,  in  the  last  year  of  Ptolemy  Sotcr,  in  con- 
sequence, it  is  said,  of  a  vision  of  Ptolemy  I.  According 
to  some  accounts,  this  Image  was  a  statue  of  Jupiter ; 
but  however  this  may  have  been,  Serapis  was  clearly,  as 
Sir  G.  Wilkinson  expresses  it  (Anc.  Egypt,  iv.  3fi0.).  "  at 
most  a  Gra?co- Egyptian  deity."  And  there  is  no  founda- 
tion for  the  notion  entertained  by  some  early  Christian 
fathers,  that  he  represented  the  Patriarch  Joseph  (which 
they  supported  by  an  argument  drawn  from  the  ornament 
in  the  shape  of  a  bushel  which  the  images  of  this  god 
usually  bore  on  the  head) ;  or  for  that  of  some  modern 
antiquaries,  that  It  was  another  name  for  Apis.  (I'lut. 
de  I*,  tt  Our.  Quart.  Rev.,  July,  1*40.) 

SE'RASQUIER.  The  name  given  by  the  Turks  to 
the  commanders-in-chief  of  their  armies.     It  is  com- 


SERJEANTS-AT-ARMS. 

into  execution,  and  a  limited  kind  of  servitude 

In  some  places  down  to  the  Revolution.  The  " 
"  Tens  de  main  morte,"  on  some  estates  (c.  g. 


pounded  of  two  Persian  word*,  signifying  kcado/<mart>iV. 

SERENA'DE  (Span,  serenata  ;  from  Lat.  serenus, 
clear),  signified  originally  music  performed  in  the  open 
air  on  a  terene  evening ;  but  it  is  now  universally  ap- 
plied to  a  musical  performance  made  by  gentlemen  in  a 
spirit  of  gallantry  under  the  windows  of  ladies  whom 
they  admire.  This  practice,  which  was  formerly  very 
general  in  Spain  and  Italy,  has  latterly  fallen  greatly 
Into  disuse  In  these  countries ;  but  it  is  still  very  common 
in  the  German  university  towns,  where  the  student  -  are 
In  the  habit  of  assembling  in  the  evening  under  thr« 
windows  of  a  favourite  professor,  and  offering  him  a  mu- 
sical tribute. 

SERE'NE,  SERENE  HIGHNESS,  SERENITY. 
(Germ,  durchlaucht.)  Titles  of  courtesy  in  European 
etiquette  of  considerable  antiquity.  Before  the  dissolution 
of  the  German  empire.  Serene  and  Most  Serene  High- 
ness were  the  appropriate  addresses  of  princely  house* 
holding  immediately  of  the  empire.  Since  that  period 
the  rules  of  princely  etiquette  have  become  more  un- 
certain ;  but  It  appears  to  be  the  general  principle  that 
these  titles  belong  of  right  to  members  of  the  families  of 
sovereign  houses  In  the  confederacy,  and  also  to  mem- 
bers of  ci-devant  sovereign  houses  now  mediatized ;  and 
that  sovereign  princes  can  moreover  concede  these  ap- 
pellations to  princes  not  sovereign  within  their  own 
dominions,  but  not  so  as  to  give  them  a  title  to  it  out  of 
them.  But  the  distinctions  as  to  the  mode  in  which 
these  titles  are  to  be  employed  Jn  addressing  superiors, 
equals,  and  inferiors,  are  extremely  complicated. 

SERF.  (Lat.  servus.)  The  French  name  for  the  lowest 
class  of  slaves  in  the  dark  ages  ;  those  who  were  incapable 
of  holding  property,  attached  to  the  land,  and  liable  to  i 
feudal  services  of  the  lowest  description.    In  England  ; 
this  appears  to  have  been  the  general  character  of  the 
condition  of  the  villeins ;  but  in  France  and  Germany  ! 
Mr.  II  ill  mi  thinks  that  the  villeins,  properly  so  called,  j 
were  a  superior  class,  only  bound  to  fixed  payments  and 
duties  in  respect  of  their  land.    ( Middle  Ages.  chap.  ii.  I 
part '2.   See  Villus.)    The  emancipation  of  this  class 
In  France  was  extremely  gradual.     Louis  llutin  en- 
franchised them  on  the  roval  domains  by  edict  in  1.115; 
but  it  anet^not  appear  to  have  been  carried  immediately 


r ranee  tailU.  or  vUleTn' 

localities  was  not  permanent,  but  a  i 
the  progress  of  enf 
HiH.  Ac.  I.  38.) 

SERGE.    A  cloth  of  quilted  woollen,  extensively 
nufactured  in  Devonshire  and  other  English  counties. 
SERGEANT.   See  Serjeant. 

SE'RIES  (Lat.  order).  In  Arithmetic  and  Ahjretora. 
is  a  progression  of  numbers  or  quantities  which  succted 
each  other  according  to  some  determinate  law.  Tbot, 
the  progression  of  the  natural  numbers  1,  2,  3.  4.  a,  avr. 
constitute*  a  series ;  the  law  of  which  Is,  that  amy  term  it 
greater  by  unity  than  the  preceding.  As  the  law  which 
connects  the  terms  may  be  varied  in  an  infinite  number 
of  ways,  it  follows  that  aeries  may  have  an  infinite  nssm- 
ber  of  different  forms :  thus,  an  arithmetical  serial  u 
one  In  which  each  term  differs  from  the  preceding  by  a 
constant  number  or  quantity  :  n  geometrtcal  eerie*  is  < 
in  which  each  term  is  a  multiple  of  the 
constant  factor. 

The  usual  form  of  a  series  is  a 
by  the  signs  +  or  -  Wfc 

greater  than  any  assignable  number,  the  acnes  is 
be  infinite. 

A  converging  teriet  Is  one  In 
terms  become  less  and  less,  each  I 
which  immediately  precedes  It. 

A  diverging  teriet  is  one  in  which  any  term  is  greater 
than  the  preceding. 

A  recurring  teriet  U  one  in  which  each  term  is  a 
certain  constant  function  of  two  or  more  of  the  t  receding 
terms.  Thus,  l+3j  +  4r,  +  7^+  11**  +  Ar_fea 
recurring  series,  every  term  being  formed  in  the  same 
manner  from  the  two  immediately  preceding.  This 
scries  is  formed  by  the  expansion  by  division  of  the 

i    k_i   m  -n—    1  +  ** 
algebraic  fraction  — »• 

1  —  x  —  z1 

An  exponential  teriet  is  one  whose  terms  depend  r>n 
exponential  quantities  ;  a  h*garitkm»c  teriet  is  one  wbo*e 
terms  depend  on  logarithms  ;  and  a 

whose  tci 
sines.  Ac 

The  general  term  of  a  series  is  a  function  of 
determinate  quantity  x.  which,  on  substituting  successivHr 
the  numbers  I,  2,  3,  Ac.  for  x, 
the  series. 

In  general,  the  principal 
spectlng  series  are  to  find  the  sum  of  all  the 
a  given  numlier  of  them  ;  and  the  exposition  or  the 
thods  which  have  been  invented  for  this  purpose  form* 
an  extensive  and  important  part  of  every  treatise  on  the 
calculus.  The  student  may  be  recommended  in  par- 
ticular to  Eider's  Introductio  m  Analptin  I* 
and  ColcuJiw  Differentialit ;  and  the  third 
Lacroix's  Calctil  Difiercntiel  et  Integral. 

SE'RJEANT.  (Lat.  servleus.)  Serjeant-at-law  is 
the  highest  degree  in  the  common  law,  and  all  must  pro- 
ceed through  this  degree  before  attaining  the  dignity  of 
judge.  The  Court  of  Common  Pleas  is  open  to  sergeants 
only  for  the  purpose  of  pleading.  This  exclusive  pri- 
vilege was  attempted  to  be  taken  away  in  1 8.14 .  and 
for  fit e  years  the  court  was  thrown  open.  But  alter  so- 
lemn argument,  it  was  decided  by  the  privr  council  that 
this  enlargement  was  unwarranted ;  and  the  farmer 

Cractice  again  prevails.  Serjeants-at-law  are  now  rra.io 
y  the  king's  writ,  commanding  them  to  take  their  de- 
gree. No  precise  time  seems  now  necessary  to  ] 
barrister  to  become  a  Serjeant.  (See 
ning's  learned  work.  Servient  ad  l*gem.\ 
Srrji 


u  is 


they  ac  t  a*  fuglemen,  in  g,»rng  i 

officer,  w  ho  acts  as  assistant  to  the  adjutant :  but  originally 
he  was  a  field  oflicer.  correspondingin  rank  to  the  modem 
maj<>r.  Colour-Serjeants  are  certain  non -commissioned 
officers  appointed  to  attend  the  officers  who  have  char£«* 
of  the  colours  of  the  regiment. 

SERJEANT.  KING'S.  One  or  more  of  the  serjeant-- 
at-law, whose  presumed  duty  is  to  plead  for  the  king  in 
causes  of  a  public  nature,  as  indictments  for  treason.  He. 

SE'RJEANTS-AT-ARMS.  Officers  whose  duty  is 
to  attend  the  person  of  the  king,  the  lord-high-steward 
when  sitting  in  judgment  on  a  traitor,  Ac.  The  who  o 
number  i*  restricted  by  an  ancient  law  ( 13  R.  2. )  to  thirt\ . 
Two  of  these  are  allowed  by  the  king  to  attend  at  th* 
houses  of  parliament  during  their  sittings,  and  r  a  *i 
has  a  deputy.  la  the  House  of  Lord*,  the '  peart i  -»l 
maintenance  of  decorum  below  the  bar,  ne.\r  the  tarone, 
and  in  the  galley,  devolves  upon  the  gentleman  m4 


Srrjrant.  In  the  Army,  a  non- commissioned 
both  In  infantry  and  cavalry  regiments,  whose  di 
to  form  the  ranks  and  to  instruct  recruits  In  di- 
On  parade  they  act  as  fuglemen,  in  going  thr.n 
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SESAMOID  BONES. 


r,  with  their  assistant*  ;  so  that  "  tho  ser- 

]mii  ■!           attending  the  House  of  Lords  "  has  lets 

conspicuous  duties  to  perform  than  those  which  devolve 
upon  "  the  serjeant  attending  the  House  of  Commons :  " 
both,  however,  execute  the  commands  of  the  house  to 
which  they  belong,  as  regards  the  apprehension  or 
custody  of  ail  persons  committed  by  order  of  parliament, 
lu  the  House  of  Commons,  the  serjeant-at-arms  is  an 
officer  of  considerable  importance,  enjoying  large  emo- 
luments, assisted  by  a  deputy  and  several  subordinate 
officers.  During  the  sittings  of  the  house  he  occupies  a 
chair  below  the  bar,  ami  he  directs  a  large  proportion  of 
the  arrangement*  connected  with  the  maintenance  of 
•  irder  in  the  approaches  to  the  bouse  and  the  offices  ad- 
jacent. He  is  at  once  the  executive  and  the  ceremonial 
officer  of  the  lower  house  ;  but  his  discretionary  powers 
are  not  extensive,  for  almost  all  his  more  important 
duties  are  performed  under  the  immediate  direction  of 
the  house  itself,  communicated  through  the  speaker. 
The  office  Is  usually  held  by  a  gentleman  of  the  military 
profession,  seldom  under  the  rank  of  a  field  officer. 

SERJEANTY.  GRAND  AND  PETTY.  In  English 
Law,  feudal  tenures.  Tenure  by  grand  serjeanty  was  where 
the  tenant  held  land  of  the  king  by  service,  to  be  per- 
formed in  his  own  person,  in  his  wars,  &c;  such  as  to 
bear  a  banner  or  spear,  or  to  assist  at  his  coronation. 
Tenure  by  petit  serjeanty  was  where  the  owner  was  bound 
to  contribute  some  small  thing  towards  military  service, 
&c;  such  as  a  sword,  dagger,  bow,  or  spear.  Tenure 
by  grand  serjeanty  was  preserved  by  stat.  13  C.2.,  which 
abolished  the  other  feudal  tenures,  and  still  subsists  In 
wme  cases  ;  for  instance,  the  famll)  <>i  Dymoke  hold 
the  lands  of  Scrivelsby  by  the  service  of  attending  as 
ch-impions  at  royal  coronations. 

SE'RMON.  In  Ecclesiastical  usage.  The  use  of  the 
sermon  or  homily  as  a  portion  of  the  communion  service 
is  said  to  be  of  remote  antiquity.  This  ancient  custom 
fell  into  partial  disuse  during  a  great  part  of  the  middle 
ages.  The  Homilies  of  Elfric,  archbishop  of  Canterbury 
in  the  I Oth  century,  were  long  used  in  the  English  church ; 
but  these  became  antiquated  ;  and  in  the  year  1281,  says 
Mr.  Palmer  (Orig.  Liturg.  vol.  ii.  ch.  4.),  preaching 
seems  to  have  been  generally  omitted.  In  that  year 
Archbishop  Peckham  ordered,  in  his  Constitutions,  that 
four  sermons  should  be  delivered  during  the  year.  But 
tor  some  time  prior  to  the  Reformation  preaching  was 
igain  coming  more  into  use;  and  the  publication  of 
by  authority  secerns  to  have  completely  restored 

-<.^buffdo?hide!  used  for  packing  drugs  and 


SERO'SITY.  (Lat.  serum.)  The  liquid  which  ex- 
udes from  the  serum  of  tho  blood  when  It  is  coagulated 
by  heat.  It  is  water  holding  some  of  the  salts  of  the  blood 
and  a  trace  of  albumen  in  solution. 

SE'RPENS,  or  SERPENS  OPHIUCHI.  In  Astro- 
nomy, one  of  the  ancient  constellations  hi  the  northern 
hemisphere. 

SERPENT.  In  Zoology,  a  general  name  for  the 
ipecies  of  the  order  Ophidia. 

Serpents  are  divided  into  spurious,  or  Pseudophidians, 
tnd  true,  or  Ophidians  proper.  The  Pseudophidians, 
dthough  presenting  the  well-marked  external  characters 
>f  tho  order,  retain  an  imperfect  pelvis,  a  small  sternum, 
caputs* ,  and  coracoids  or  clavicles,  hidden  beneath  the 
ikin  ;  whereby,  as  well  as  in  the  structure  of  the  skull, 
hey  approach  the  Saurian  order.  The  common  blind. 
■  orm  (  Angui*  fragilis)  is  a  native  representative  of  the 
" < rmtoph iitia n  family. 

The  true  serpents  have  neither  sternum  nor  vestige  of 
he  scapular  arch  :  they  have  no  third  eyelid,  nor  tym- 
-anum  ;  but  the  auditory  ossicle  exists  beneath  the  skin, 
iuI  its  handle  passes  behind  the  tympanic  bone.  Several 
pecles  retain  a  vestige  of  hind-limbs,  which  in 
ren  shows  itself  externally  in  the  form  of  a  small 
The  chief  subdivisions  of  the  true  Ophidians  are,  — 
tmphubnue;  the  Tythtopes;  the  Hoist  (Tortrix)  ;  the 


length,  have  been  discovered  in  the  Eocene  tertiary 
formations  in  Suffolk,  Kent,  and  Sussex.  (See  Mr. 
Owen  s  Paper  In  the  Geological  Transactions,  2d  Series, 


vol.  vi.  p.  209.) 

In  antiquity  the  serpent  played  an  important  part.  By 
some  nations  it  was  regarded  as  the  emblem  of  cunning, 
deceit,  and  wickedness  (compare  the  narration  of  thn 
fall  of  man  In  Genesis  with  the  Persian  saga  of  Ah  reman 
and  Ormusd)  ;  by  others,  such  as  the  Egyptians  and 
Phoenicians,  it  was  looked  upon  as  a  good  genius 
( tin  iwfsftsrr.rtiT).  and  worshipped  as  the  emblem  of  fer- 
tility ;  while  hy  the  Greeks  and  Romans,  whose  mytho- 
logy originated  undoubtedly  from  Egvpt  and  the  East,  it 
appeared  under  a  variety  of  symbolic  representations, 
with  the  latter  the  serpent  was  the  well-known  em- 
blem of  the  healing  art ;  and  in  the  present  time  a  ser- 
pent with  its  tail  in  its  mouth  is  regarded  as  an  emblem 
of  eternity.  The  serpent  appears  also  to  have  held  a 
place  in  the  Scandinavian  mythology,  where  it  was  re- 
garded as  a  symbol  of  the  human  passions.    In  the  early 

I  Gnostics, 

Geo 


also,  worshipped  the  serpent,  whence  they  were  called 
Ophites  ( from  Gr .  o :  a  serpent).  ( See  Moshehn's  Ges- 
chichte  der  SchlangenbrMer  der  ersten  Kirche.)        ^  ^ 

brass  wind  Instrument,  serving  as  bass  to  the  horns  or 
cornets.    It  is  most  generally  covered  with  leather,  and 


horns  or 

It  is  most  generally  "covered  with  leather, 
has  three  parts,  —  a  mouth -piece,  neck,  and  tall.  The 
compass  is  two  octaves,  produced  by  six  holes  stopped 
with  the  fingers. 

SERFENTA'RIUS.  One  of  the  ancient  northern 
constellations,  represented  on  the  globes  by  the  figure  of 
a  man  grasping  a  serpent  (serpens)  in  his  hand.  See 
Constellation. 


SE'RPEN TINE.  A  magnesian  rock  of  various 
colours,  and  often  speckled  like  a 


i ;  and  are  distinguished  by 
laxlllary  bones  short  and  moveable,  supporting  fewer 
reth  than  In  the  non-venomous  serpents,  and  having  the 
rst  of  the  short  series  larger  than  the  rest,  sometimes 
ae  only  conspicuous  fang,  and  traversed  by  the  duct  of 
poison-gland,  around  which  duct  the  tooth  is.  as  it 
ere,  longitudinally  folded,  so  as  to  appear  perforated  by 
canal.  The  last  tribe  of  true  serpents  includes  the 
lf/drophides,  or  sea-snakes,  which  have  likewise  a 
Olson-gland  and  duct,  the  latter  being  inclosed  by  the 
1st  instead  of  the  first  of  the  maxillary  series  of  teeth, 
rhe  tail  of  the  sea-snakes  is  flattened  vertically,  and 
wraa  their  chief  organ  of  swimming.  No  species  of 
trfs  family  has  yet  been  discovered  which  exceeds  seven 
set  In  length. 

The  remains  of  an  extinct  genus  of  serpents  (Paitr- 
vhis),  indicating  species  of  from  ten  to  twenty  feet  in 


See 

Geology. 

SERPI'GO.   See  Ri 

SKRPU'LEANS,  Serjmlea.  (Lat.  serpo,  /  creep.) 
The  name  of  a  family  of  Ccphalobranchiate  Ancllidans, 
inhabiting  cylindrical  and  tortuous  calcareous  tubes ; 
generally  parasitic  on  shells. 

SE'HRATE.   (Lat.serra,fl#<ne\)  In 
a  part  is  cut  into  teeth  like  a  saw.  or  is  an 
whose  sides  are  unequal. 

SER'RICORNS,  Serrfcomes.  (Lar.  rerra,  a  saw; 
cornu.  a  horn.)  The  name  of  a  family  of  Coleopterous 
insects,  comprehending  those  which  hare  serrated  or 
saw-shaped  antenna?. 

SERTULA'RIA.  (Lat.  sertum,  a  wreath.)  The 
name  of  a  genus  of  compound  tubular  Polypes ;  restricted. 
In  modern  loology.  to  those  species  in  which  the  cells 
are  arranged  on  two  sides  of  the  stem,  either  opposite  or 
alternate. 

SE'RUM.    (Lat.)    The  fluid  which  sc 
blood  during  its  coagulation.   See  BLoon. 

SE'RVILR.  A  Spanish  political  nickname ;  applied.  In 
the  first  Instance,  to  those  who  opposed  the  changes  ad- 
vocated by  the  liberal  party  in  the  cortes  of  1808  and  the 
following  years. 

SE'RVITES.  (Servants  of  the  blessed  Virgin.)  A 
religious  order,  instituted  In  Tuscany  in  a.  d.  123.1,  under 
the  rule  of  St.  Augtistin.  The  monks  wore  n  black  ha- 
bit. In  commemoration  of  the  widowhood  of  the  Virgin. 
( Motheitn,  cent.  xiii.  part  2.) 

SERVITOR.  (Lat.)  An  under  graduate,  who  is 
partly  supported  by  the  college  funds,  Is  so  called  at  Ox- 
ford. The  servitors  at  Oxford  are  the  same  class  as 
the  sizars  at  Cambridge. 

SE'RVITUDE,  in  the  Civil  Law,  Is  divided  Into  real 
or  predial,  mixed,  and  personal :  the  first  being  the  sub- 
jection of  an  inheritable  thing  to  certain  duties  or  services 
towards  another  Inheritable  thing ;  the  second,  that  of 
an  inheritable  thing  towards  a  person  ;  the  third,  that  of 
a  person  towards  a  person  or  thing,  i.  e.  slavery,  whether 
by  dependence  on  a  person  or  on  the  soil.  The  word 
servitude  Is  equally  applicable  to  the  duty  or  burden,  and 
to  the  right  of  exacting  it :  e.g.  the  right  of  way  which  A. 
enjoys  on  the  land  of  li..  and  B.'s  liability  to  permit  that 
right  to  be  exercised,  are  both  designated  by  the  term 
servitude  ;  the  first  active,  the  latter  passive.  Real 
servitudes  are  numerous,  and  fall  Into  several  classes  or 
divisions.  They  are,  for  example,  either  visible,  such  as  the 
right  to  light  and  air,  sewers,  Arc. ;  or  latent,  such  as  the 
right  of  way.  right  of  drawing  water,  Ac,  which  appear 
only  when  they  are  exercised.  They  were  also  divided 
by  the  Romans  into  urban,  which  affected  dwellings  in 
the  city  ;  and  rustic,  appertaining  to  land  and  farm 
building.  Of  mixed  servitudes  only  three  species  were 
recognised  by  their  writers  on  jurisprudence,  — usufruct, 
use,  and  habitation. 

SE'SAMOID  BONES.  (Gr ■.  mr«u«i,  a  seed  or  grain, 
and  »!■.■»:,  form.)  Small  bones  found  at  the  articulations 
of  the  great  toes,  and  occasionally  at  the  joints  of  the 
thumbs.  Little  tendinous  ossifications  arc  sometimes 
met  with  In  other  parts, 
of  laborious  persons. 
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SESAMUM. 

SE'SAMUM.  (Gr.  mruu*  )  A  genus  of  plant*  of 
the  natural  family  Pedaling.  They  arc  *up|iosed  origin- 
ally to  have  been  native*  of  India ;  but  arc  now  cultivated 
in  many  countries.  Their  seeds,  which  are  employed 
as  an  article  of  diet,  and  yield  an  oil  of  a  very  fine  qua- 
lity, form  an  extensive  article  of  commerce  in  the  Kast. 
All  the  species  are  annuals.  The  term  sesame  has  long 
lieen  familiar  to  all  the  readers  of  the  Arabian  Sights' 
Entertainments 

SE'SIA.  (<ir  jrr.-.o  moth.)  The  name  ot  a  genu*  of 
Lcpldoptcrous  insects. 

SR'SQUI  (Lat.),  applied  to  words,  signifies  one  in- 
teger and  a  half;  as  sesqui  granum,  a  grain  and  a  half, 
Ac.  In  Chemistry  this  term  is  used  to  designate  com- 
pounds in  which  an  equivalent  and  a  half  of  one  substance 
are  combined  with  one  of  another  ;  thus,  sesquiearbonate 
of  soda  is  a  salt  composed  of  one  equivalent  and  a  half  of 
carbonic  acid  with  one  of  soda. 

Skvqui.    In  Music,  a  whole  and  a  half ;  which,  joined 
with  allera,  terra,  quarto,  Ac,  is  much  used  in  the  Italian 
a  set  of  ratios,  iwurticularly  the  several 


music  to  express 
species  of  triple 

Sesqui.    In  Geometry,  the  expression  of  a  ratio  in 
which  the  greater  term  contains  the  less  once,  and  leaving 
aliquot  part  of  the  less  over.    Thus,  if  the  part 
ig  is  half  the  less  term,  the  ratio  is  called  teti/sn- 


aUtra ;  if  the  part  remaining  be  a  third  of  the  less  term 
(as  In  the  ratio  of  4  to  3),  the  ratio  Is  called  tetquitertia, 
and  so  on.    These  terms  arc  nearly  obsolete.  Sesaut- 


is  twice 

a  hair  times  the  less  ;  as  the  ratio  of  10  to  4,  or  of  16 

to  6. 

SE'SSILES,  Settilia.  (Lat.  sedeo,  /  sit.)  The  name 
of  a  division  of  the  class  Cirripedt,  comprehending  those 
speciet  which  are  not  suspended  by  a  pedicle. 

SE'SSIOK,  COURT  OF.  The  supreme  civil  court  of 
Scotland,  having  jurisdiction  in  all  civil  questions, of  w  hat- 
ever  nature.  It  was  constituted  by  an  act  of  the  Scottish 
parliament  in  1637.  It  was  intended  to  supply  the  place 
of  the  previously  existing  courts,  and  more  especially  of 
a  judicial  committee  of  parliament  called  the  "  lords  of 
session  ;  "  whence  the  name  of  the  court  and  the  titles  of 
the  iudges.  Originally  It  consisted  of  seven  laymen  and 
eight  churchmen.  Including  the  president.  In  1640,  how- 
ever, an  act  was  passed  providing  for  the  exclusion  of 
churchmen  from  the  court ;  and  though  repealed  in  1661. 
the  principle  laid  down  in  it  has  ever  since  been  acted 
upon.  Other  important  improvements  were  introduced 
at  different  periods,  particularly  after  the  Revolution, 


when  the  right  of  appeal  from  the  court  to  parliament 
was,  for  the  first  time,  recognized.  At  the  Union  power 
was  given  to  all  individuals  who  considered  themselves 
aggrieved  by  judgments  of  the  Court  of  Session  to  appeal 
to  the  H.  of  Lords ;  and  it  is  a  curious  fact  that  at  this 
moment,  and  for  a  lengthened  period,  the  principal  judi- 


as  passed  dividing  tin 
tho  lord  president  presiding  in  the  first 
'  sevep  judges,  and  tin;  lord  justice-clerk  in  the 
of  six  ;  the  two  remaining  judges  trying  cases  In 
the  first  instance,  or,  as  it  is  technically  termed,  sitting 
as  lords-ordinary.  Since  then  the  number  of  judges  has 
been  reduced  to  thirteen  ;  four  belonging  to  each  of  the 
divisions,  and  five  acting  as  lords-ordinary.  The  judges 
were  at  first  chosen  by  the  Scotch  parliament ;  but  since 
lftM  they  have  been  appointed  by  the  crown.  They  are 
either,  as  already  stated,  called  lord*  of  session,  or  se 


nators  of  the  coll 


>f  iustii 


which  last  embraces  the 


whole  body  of  barristers  (advocates)  and  attorneys  or 
solicitors  who  practise  before  the  court.  They  must  be 
twenty -five  years  of  age  ;  and,  by  the  Treaty  of  Union,  no 
person  can  be  named  to  the  office  unless  he  have  served 
as  an  advocate  or  principal  clerk  of  session  for  five  years, 
or  as  a  writer  to  the  signet  for  ten.  The  salaries  of  the 
ordinary  judges  have  recently  been  raised  to  3000/.  a  year 
each  ;  those  of  the  lord  justice-clerk  and  lord  president 
being  respectively  4000/.  and  4&0U/. 

At  Its  outset  the  Court  of  Session  was  intended  to  serve 
as  a  standing  or  perpetual  jury  for  the  trial  of  cases ;  the 
Introduction  of  petty  juries  into  the  trial  of  civil  cases  in 
Scotland  being  only  of  very  recent  date,  as  well  as  of 
limited  application.  It  was,  in  fact,  unknown  till  1815, 
when  a  special  or  jury  court  was  instituted,  for  the  trial 
of  cases  involving  questions  as  to  the  value  of  property, 
or  damages,  or  the  determination  of  some  fact.  But  in 
1430  this  court  was  suppressed,  and  the  Court  of  Session 
now  avails  itself  of  the  assistance  of  petty  juries  in  the 
trial  of  the  above  description  of  cases.  See  Justiciary, 
Court  ok. 


IK* 


e  term  "  Session  of  the  Peace  '*  is  applied  to  design** 
sitting  of  justices  of  the  peace  for  the  exerutioi.  « 
ose  duties  which  are  confided  to  them  by  their  ros- 


SETTLEMENT. 

SESSIONS  OF  THE  PEACE.    In  English 
the 
a 

those 

mission,  and  by  charter  or  sUtute.  Such  are,  —  I.  A 
petty  (or  petit)  session,  which  Is  a  private  nieetir.j  <* 
two  or  more  justices  of  the  peace  for  the  execution  a/ 
some  power  vested  in  them  by  law  ;  many  arts  of  par- 
liament requiring  the  concurrence  of  a  plurality  of 
justices,  and  there  being  other  occasions  on  which,  al- 
though not  strictly  necessary,  it  is  considered  usual  »M 
expedient.  One  of  the  most  important  instances  of  the  ff« 
kind  is  the  holding  parties  to  bail  against  whom  a  cJurr* 
of  felony  has  been  entertained.  2.  A  special  seatKa . 
which  Is  principally  distinguished  from  the  former  fcj 
being  public,  instead  of  on  the  private  motion  of  the 
justices,  it  being  necessary  that  notice  should  be  giver, 
to  every  magistrate  of  the  division.  Special  sessions  v> 
held  to  grant  licences,  execute  the  provisions  of  tat 
Highway  Act,  appoint  overseers  of  the  poor,  and  for  nuc> 
other  purposes.  3.  Quarter  sessions.  (Sec  that  arexV, 
and  see  Justice  op  Tim  Pxact.) 

SKSTE'RTIUM.  (Contracted  from  raille  setter- 
tiorutn.)  The  sum  of  1000  sestertii ;  usually  eatmuttc 
at  about  ft/.  English. 

SESTE'RTIUS.   A  sesterce  ,  a  Roman  silver  co  n 
equal  in  value  to  two  asset  and  a  half,  or  i 
of  English  : 

SF/TA  (Lat.),  is  a  term  used  by 
senses.  It  is  the  stalk  that  supports 
or  sporangium  of  mosses  ;  the  awn  or  beard  of  | 
when  it  proceeds  from  the  extreme  point  of  a  patei  or 
glume  ;  sometimes  the  glandular  aculeua  of  roses.  m4 
also  the  abortive  stamens  or  rudimentary  perianth  -i 
Cyperaceous  plants. 

SETA'CEOUS.    (Lat.  seta.)    In  Entomology,  tlx 
anteunxe  which  resemble  a  bristle  are  so  called. 

SET  FAIR.  In  Architecture,  the  coat  of  piaster  u*e«i 
after  roughing  In  and  floated,  or  pricked  up  and  floated 
It  should  be  well  trowelled,  to  answer  well  for  colour. 

SE'TIHANS.  In  Ecclesiastical  history,  a  sect  of 
Christian  heretics,  who  sprung  up  In  Egypt  in  the  second 
century,  strongly  imbued  with  the  principles  of  Gnos- 
ticism ;  but  whose  chief  peculiarity  consisted  in  their  re- 
lief in  the  identity  of  Jesus  Christ  with  Seth.  the  son  of 
Adam,  whence  they  derived  their  name.  They  tonti- 
nued  to  exist  about  200  years,  during  which  period  the? 
had  many  followers. 

SE'TICERS.  Set, e  ra.  (Lat. seta, a  brittle i  Gr.  mtem<. 
a  horn.)   A  term  applied  by  Latreille  to  a  family  of  L* 
phyropodous  Crustaceans,  includiug  those  in  which  the 
superior  antenna*  arc  long  and 

SE'TIGERS. 

ing Those  which,  II 

bristles  for  progressive  motion.  The  Setigera  i 
tribe  of  the  Abrancblated  order  of  AnelOdans. 

SE'TIREMBS.  (Lat.  seta,  a  bristle .  rem  us.  an  oar  | 
A  name  given  by  Kirby  to  the  natatory  legs  of  certain 
aquatic  insects,  which  are  fringed  with  bristle*. 

SET  OFF.    In  Law,  a  s|wcie*  of  defence  to  a  <  r» 
action,  by  which  a  party  acknowledges  the  justice  of  tfer 
plaintiff  s  demand,  but  sets  up  a  demand  of  his  otrn 
against  the  plaintiff  sufficient  to  counter  balance  either 
the  whole  or  a  part  of  It. 

SE'TON.  (From  Lat.  seta,  a  brittle;  because  bris- 
tles or  horse  hairs  were  formerly  used  to  keep  open  tlf 
wound.)  A  setoo  Is  an  artificial  ulcer,  made  by  passing  a 
skein  of  thread  under  a  portion  of  the  skin  by  means  of 
an  instrument  called  a  seton  needle :  the  thread  is  occa- 
sionally anointed  with  irritating  sut 
keep  up  a  discharge  from  the  sore. 

SE'I  O'SE.   (Lat.  seta,  a  brittle.)  In 
a  surface  Is  beset  with  stiff  scattered  hairs. 

SE'TTING.  In  Architecture,  the  quality  of  harvloninjt 
in  plaster.    Also  the  fixing  of  stones  in  walls  or  vaults. 

SE'TTING  COAT.  In  Architecture^ the  beat  sort 
of  plastering  on  ceilings  or  walls  ;  In  Inferior  work  it  is 
made  of  fine  stuff  ',  and  when  the  work  is  very  dry  a  little 
sand  is  used.  A  setting  coat  may  be  cither  a  second  coat 
on  laying  or  rendering,  or  a  third  upou  floating  Tbe 
term  finishing  denotes  the  third  coat,  where  stucco  u 
used  ;  that  of  tctting,  where  the  work  is  for  paper. 

i  in  Law,  the  right^whicYs  an  lodi- 


vidual  acquires  to  parochial  i 

for  the  relief  of  the  poor.  In  that  parish  or  district  to 
which  he  legally  belongs,  and  in  which  he  is  said  to  have 


the 

The  taw  of  settlements  has  recently  i_ 
siderable  alterations  by  the  Poor  1-av.s  Ameodment  Act 
4  A  ft  W.  4.  cap.  76.  But  that  act  does  not.  except  in 
certain  cases,  take  away  settlements  already  possessed  by 
virtue  of  the  law  as  it  previously  stood  under  a  great 
variety  of  enactments,  tt  Is,  consequently,  necesaary  to 
consider  In  how  many  modes  a  settlement  may  now  be 
legally  acquired;  and,  also,  what  modes  of  settlement 
recognised  before  the  passing  of  the  act  in  question. 
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SETTLEMENT,  ACT  OF. 

The  first  species  of  settlement  is  by  birth  ;  all 
»ho  have  not  obtained  a  settlement  elsewhere  by  other 


neans  being  legally  settled  in  the  parish  or  district 
w  herein  they  were  born.  Before  the  passing  of  the  late 
u-t,  bastard  children  were  deemed  to  be  settled  In  the 


renting 


parish  where  they  were  born:  they  now  have,  and  follow 
he  settlement  of  their  mother  until  they  attain  the  age 
f  sixteen,  or  acquire  settlements  in  their  own  right. 
t.  Settlement  by  parentage.  All  legitimate  children  are 
settled  in  the  parish  where  their  parents  are  settled, 
mtil  they  become  emancipated.  Emancipation  takes 
>lace  on  attaining  the  age  of  twenty-one,  if  living  se- 
ar ate  from  the  parents;  or  marriage  ;  or  gaining  a  set- 
leraent  in  the  party's  own  right ;  or  contracting  some 
'ther  relation  inconsistent  with  the  notion  of  a  subor- 
iiuate  situation  in  the  parental  family.  3.  Settlement 
>>  marriage.  A  woman  acquires  the  settlement  of  her 
lusband ;  and  after  his  death  she  retains  his  last  settle- 
nent,  unless  she  acquires  a  new  one  for  herself.  4.  Set- 
tement  by  apprenticeship.  This  is  acquired  by  a  person 
r ho  has  been  bound  an  apprentice,  and  has  Inhabited, 
indcr  such  apprenticeship,  in  any  town  or  parish  ,  the 
dace  where  he  has  resided  the  last  forty  days  being  that 
n  which  he  is  settled.  Actual  service  with  the  master 
d  not  necessary  ;  but  it  he  hare  served  elsewhere,  it 
nust  be  with  the  master's  permission.  Apprenticeship 
n  the  sea  service  or  fishing  trade  docs  not,  since  the 
cceut  act.  confer  a  settlement.  6.  Settlement  by  renting 
i  tenement.  A  person  bond  fid'  occupying  and 
i  tenement,  at 
erm  of  a 
>aid  (and 'the 

>)•  him  for  a  year  also),  acquires  a  settlement' by 
rig  forty  days  in  the  parish  in  which  such  tenement  is 
ituated.  Since  4  ft  5  W.  4.,  no  settlement  can  now  be 
acquired  by  renting  a  tenement,  unless  the  person  occu. 
>ytng  it  has  been  rated  to  and  has  paid  the  poor's  rate 
or  one  year  at  least.  6.  Settlement  by  estate.  A  person 
taving,  by  descent  or  devise,  Ac,  an  estate  in  la  ads  or 
enements,  either  freehold,  copyhold,  or  for  years,  ac- 
ini res  a  settlement  in  the  parish  in  which  it  is  situate  by 
orty  days*  residence.  But  no  such  settlement  is  ac- 
luired  by  the  purchase  of  an  estate,  unless  bought  for 
ft.  at  least,  bond  fide  paid.  And,  by  the  late  act,  no 
rerson  possessing  such  a  power  of  acquiring  a  settlement 
hall  retain  it  longer  than  he  shall  inhabit  within  ten 
niles  of  the  parish.  7.  Settlement  by  being  charged 
nth  and  paying  parish  taxes  and  levies  in  respect  of  a 
eneinent  of  the  value  of  107. ;  such  as  poor  rate,  church 
ate,  or  land  tax.  These  are  now  the  only  modes  of 
rquirlng  a  settlement :  but  two  more  must  be  men- 
toned,  by  which  a  settlement  could  formerly  be  acquired. 
»the  settlements  so  gained  still  continue  in  force.  I.  By 
■iring  and  service.  This  could  be  obtained  by  any  un- 
oarried  person  lawfully  hired  into  any  parish  or  town 
or  the  space  of  a  year,  provided  he  continued  in  service 
such  hiring  for  the  space  or  a  year,  and  resided  in 

ring  an  office.    This  was 


the  rent  of  10/.  per  annum  at  least,  for  the 
,  the  rent  for  a  year  having  been  actually 
tenement  having  been  actually  occupied 


SEXTANT. 

SE'VENTH.  In  Music,  an  interval ;  whereof  there 
are  four  species.  First,  the  defective  seventh,  consisting 
of  three  tones  and  three  greater  semitones.  Second,  the 
minor  seventh,  consisting  of  seven  degrees  and  six  in- 
tervals, diatonlcally  taken  ;  four  being  tones,  and  the  rest 
greater  semitones.  Third,  the  major  seventh,  being  only 
a  major  semitone  less  than  the  octave.  Fourth,  the  ex- 
treme sharp  seventh,  which  is  only  a  comma  less  than 
the  octave. 

SEVEN  YEARS'  WAR.  In  History,  a  war  carried 
on  in  Germany  between  two  alliances,  headed  respec- 
tively by  Austria  and  Prussia,  from  the  year  1766  to  17G3, 
when  it  was  ended  by  the  peace  of  Hubertsburg.  It  was 
signalized  chiefly  by  the  extraordinary  campaigns  of 
Frederick  II.,  the  Great  King  of  Prussia.  His  principal 
ally  throughout  the  struggle  was  England;  while  he 
was,  at  one  period,  assailed  by  the  forces  of  Austria, 
France,  the  Empire,  Sweden,  and  Russia.  When  the 
forces  of  the  Prussian  sovereign  had  been  almost  anni- 
hilated by  this  coalition,  the  death  of  the  Russian  em- 
press. Elisabeth,  caused  the  withdrawal  of  Russia  from 
the  alliance  of  his  enemies,  and  thus  brought  about  the 


he 


forty  days.  2.  By 
In  any  place  by 


any  public 


■  ■ »  - 
by  an 
last  legally 

aggrieved 


people  coming  from  one  parish  to  another,  and 
ndeavourlng  to  settle  themselves  In  the  latter,  may.  if 
Ley  become  actually  chargeable,  be  removed  by  an  order 
•f  two  justices  to  that  in  which  they 
ettled  ;  «nd  all  persons  who  think  ' 
>y  such  order  oi  removal  (usually  the 
he  removal  takes  place)  may  appeal  against 
o  the  next  genetil  or  quarter  sessions  of  the 
t  is  doubtful,  indeed,  since  the  statute  4  ft  5  W.  4  . 
fhether  any  but  the  parish  can  appeal.  The  parish 
pp<«aliog  is  bound  to  give  sufficient  notice  of  the  in- 
ended  appeal,  and  also  (since  the  stat.  4  ft  5W.  4.)  to 
tale  in  writing  the  legal  grounds  on  which  the  order 
t  contested.  The  sessions  must  either  quash  or  affirm 
he  order  of  the  justices  ;  and  the  order  of  the  sessions 
an  only  be  quashed  by  the  Court  of  King's  Bench, 
ither  on  a  special  case,  granted  by  the  sessions,  for  the 
eference  of  a  point  of  law  to  the  superior  court,  or  on 
ertiorari,  for  defects  appearing  on  the  face  of  the  order. 
A  certificate  is  a  written  acknowledgment,  by  the 
h  ii rch wardens  and  overseers,  that  a  particular  person  is 
ejrally  settled  In  their  parish.  A  certificate-man  cannot 
rain  a  settlement  in  the  parish  to  which  the  certificate 
s  directed,  except  by  renting  a  tenement  of  the  annual 
aluc  of  10/.  See  Poor  Law*. 
SE'TTLEMKNT,  ACT  OF.  In  English  History, 
he  statute  13  ft  13  W.  2.  c.  2.,  by  which  the  crown 
ras  limited  to  the  Princess  Sophia,  duchess  dowager 
.f  Hanover  (youngest  daughter  of  Elisabeth,  queen  of 
"... hemia.  who  was  daughter  to  James  I.),  and  the  heirs  of 
ler  body,  being  Protestants,- on  the  failure  of  issue  of 
he  Princess  Anne,  then  next  in  succession.  The  duchess 
lied  In  the  reign  of  Queen  Anne ;  and  her  son,  George  I  , 
...  *  (in»eiiii<-nily  called  to  the  throne. 
SETT  OFF.  In  Architecture,  the  horizontal  pro- 
ection  left  In  carrying  up  a  wall,  where  the  thickness  of 
t  diminishes  at  Its  ' 
1107 


termination  of  the  war  without 
gained  by  any  party. 

SEWER.  In  Architecture,  a 
or  channel,  to  receive  and  carry  off  the  superfluous  < 
and  filth  of  a  city.  The  sewers  of  Rome  have  been  the 
models  of  those  of  the  modern  cities  of  Europe.  They 
are  as  old  as  the  elder  Tarquln.  These  cloaca:  had,  be- 
tween the  Quirinal.  Capitoline.  and  Palatine  hills,  many 
branches,  which  joining  in  the  Forum,  now  the  Campo 
Vaedno,  were  received  for  conveyance  into  the  Tiber  by 
a  larger  one,  called  the  cloaca  maxima.  It  must  be  ad- 
mitted, however,  that  it  is  erroneous  to  designate  the 
Boman  cloacae  by  the  term  sewers.  They  were  rather 
drains,  made  to  carry  off  the  stagnant  water  of  the  pes- 
tilential marshes  which  occupied  much  of  the  low  ground 
near  the  Tiber,  and  the  spaces  between  the  Aventine, 
Palatine,  and  Capitoline  hills.  The  height  and  width 
of  the  cloaca  maxima  are  equal,  each  measuring  13J 
feet. 

SEXAGE'SIMA.  (Lat.  sir  tic  Ok.)  In  the  Calendar, 
the  eighth  Sunday  (nearly  sixty  days)  before  Easter. 

SEXAGESIMAL  ARITHMETIC.  A  method  of 
computation  proceeding  by  sixties  (as  the  common  arith- 
metic proceeds  by  tens),  and  used  by  the  ancient  Greek 
astronomers  for  facilitating  arithmetical  calculations, 
particularly  division  and  the  extraction  of  roots ;  opera- 
tions which,  when  performed  on  numbers  expressed  by 
the  complicated  Greek  notation  are  attended  with  great 
labour  and  difficulty. 

SEXAGESIMAL  FRACTIONS,  are  such  as  have 
60.  or  some  multiple  of  60,  for  their  denominator.  Frac- 
tions of  this  kind  were  anciently  the  only  fractions  used 
In  astronomy  ;  and  they  are  still  retained  in  the  division 

divWcdClnto  eo^tnute^tn  "ml™  f**  1**60°'  °r  ds"'  d 

*°SE;XTANS,  or  SEXTANT.  In  Astronomy,  one  of 
the  constellations  formed  byllevelius.  It  is  placed  across 
the  equator,  and  on  the  south  side  of  the  ecliptic. 

SE'XTANT.  (Lat.  sextans,  the  tutk  part ;  the  limb 
of  the  Instrument  being  the  sixth  part  of  a  complete  cir- 
cle.)  An  instrument  for  measuring  the  angular  distances 
of  objects  by  reflexion.  The  sextant  Is  capable  of  very 
general  application ;  but  it  Is  chiefly  used  as  a  nautical 
Instrument  for  measuring  the  altitudes  of  celestial  ob- 
jects, and  their  apparent  angular  distances.  It  Is  an 
instrument  of  the  utmost  Importance  in  navigation. 
The  principle  of  the  sextant,  and  of  reflecting  in- 
struments generally  .depends 
upon  an  elementary  theorem 
of  catoptrics  ;  vis.  if  an  ob- 
ject be  seen  by  reflexion  from 
two  mirrors  which  are  per- 
pendicular to  the  same  plane, 
the  angular  distance  of  the 
object  irom  its  image  is  dou- 
ble the  Inclination  of  the  rair- 

/\  rors.    Thus,  let  A  and  B  be 

\  sections  of  two  mirrors  per- 

\  I  pendicular  to  the  same  plane, 

and  inclined  to  each  otner  in 
the  angle  A  I  B ;  a  ray  of 
light  coming  from  the  sun 
and  falling  upon  the  mirror  A,  in  the  direction  S  A,  will 
be  reflected  In  the  line  A  B  ;  and  falling  upon  B,  it  will 
again  be  reflected  in  the  direction  BE.  Let  A  B  be 
produced  to  D.  and  S  A  prolonged  to  meet  B  E  in  E. 
Now,  since  the  angles  of  Incidence  and  reflexion  are  al- 
ways equal  {tee  Rkklkxion),  we  have  D  B  E  m  I  D  B  I. 
and  BAEolBA  I;  but  D  B  E  -  B  A  E  +  B  E  A,  and 
DBI  =  BAI  +  BIA,  consequently  BAB  +  BEA» 
2  B  A  1  +  2  B  I  A  ;  and  therefore,  since  B  A  K  =  '2  B  A  I, 
we  have  also  B  K  A  =  2  B  I  A^  that  is  to  say,  the  angular 

eye  at  E,  in 


the  object  S  and  its  image  seen  by  tho 
ircctlon  E  B  II.  is  the  double  of  the  ln- 
4B  2 
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SEXTANT. 


It  may  be  remarked,  that  the  |  used  as  an  adjusting  screw  for  placing  the  mirror  per- 
pendicular to  the  plane  of  the  instrument.  But  la  the 
better  clau  of  instruments  all  three  are  fattening  term, 
the  maker  himself  placing  the  mirror  in  it*  perpendit i.u 
position. 

The  other  mirror,  B,  is  attached  to  the  frame  of  t&-« 
sector,  and  in  some  instruments  is  in  capable  of  lateral 
motion,  being  only  provided  with  the  means  of  placing  c 
perpendicular  to  the  plane  of  the  instrument ;  so  that  the 


clinatlon  of  the  mirrors 

place  of  the  image,  as  seen  from  E,  is  independent  of 
the  situation  of  the  mirrors  on  the  plane,  so  long  as  the 
line  of  the  intersection  of  their  planes  and  their  inclin. 
ation  to  each  other  remain  constant. 

From  what  has  been  now  said,  it  mar  be  seen  that  if  a 
convenient  method  could  be  devised  for  measuring  the 
inclination  of  two  mirrors  perpendicular  to  the  same 
plane,  when  they  are  so  placed  that  the  image  of  an  ob- 


ject S  is  brought  to  coincide  with  an  object  H  seen  dl-   position  of  its  plane  with  respect  to  the  graduutioo*  iut 


cale,  applying  to  the  graduations  on  the  limb, 
h  iding  them  Into  such  smaller  portions  as  may 


recti v,  we  should  at  once  have  a  reflecting  instrument  for 
measuring  angular  distances.     Such  instruments  are 
the  sextant,  the  quadrant,  the  reflecting  circle,  respect- 
ively so  called  from  the  extent  of  the  arc  which  the  gra- 
duated limb  embraces. 
The  contrivance  adopted  for  this  purpose  in  the  sex- 
tant is  to  attach  the  frame 
of  the  mirror  B  to  the 
plane  of  the  sector  of  a 
circle  A  M  N,  and  the 
frame  of  the  mirror  A  to  a 
radial  bar  A  I  revolviug 
in  the  plane  of  the  sec- 
tor round  a  pin  pasting 
through  the  centre.  Both 
frames  are  generally  sup- 
plied with  the  means  of 
adjusting  the  planes  of 
the  mirror  vertically,  and 
B  is  generally  also  ca- 
pable of  being  turned  by  a  delicate  motion  a  small  way 
round  a  pin  passing  through  the  frame  of  the  sector. 

The  arc  or  limb  M  Not  the  sector  is  graduated  ;  and 
the  revolving  radius  or  index  carries  at  its  extremity  a 
vernier  scale, 
and  subd 
be  desired 

The  method  of  finding  the  lero  point  of  the  limb  may 
be  understood  generally  from  the  following  consider- 
ations :  —  The  angle  E  (see  the  first  figure)  being  double 
the  angle  I.  It  follows  that  when  the  mirrors  are  parallel, 
or  the  angle  I  is  nothing,  the  angle  E  Is  nothing  also,  and 
S  and  its  image  will  appear  as  one  object,  the  one  exactly 
covering  the  other.  It  is  therefore  only  necessary  to 
turn  round  the  radial  bar  which  carries  A  till  the  image 
of  a  distant  object  seen  by  reflexion  from  B  Is  In  accu- 
rate conjunction  with  the  object  itself,  seen  directly  ;  and 
the  point  on  the  limb  at  which  the  index  then  stands  is 
the  xero  point  of  the  arc.  If  it  is  not  also  the  zero  of  the 
numbered  graduations,  its  distance  from  the  numeral 
aero  Is  called  the  index  error  of  the  Instrument,  and  is 
to  be  applied  as  a  correction  to  all  angles  measured. 

In  graduating  the  limb,  half  degrees  are  marked  as 
whole  ones,  and  the, smaller  divisions  accordingly ;  so  that 
the  angle  read  from  the  instrument  is  not  the  inclination 
of  the  mirrors,  but  the  distance  of  the  object  from  its 
image.  In  this  class  of  instruments,  therefore,  90°  are 
indicated  by  an  arc  of  45°,  I  IMP  by  an  arc  of  G0°,  A  c. 

The  mirror  A  is  completely  slfvered  behind  ;  but  B  is 
silvered  on  that  half  only  which  is  next  the  plane  of  the 
instrument,  the  upper  part  being  left  clear,  that  objects, 
such  as  H,  may  be  seen  through  It,  as  well  as  the  Images 
of  others,  as  S,  by  reflexion  from  its  surface.  The  mir- 
ror B  is  so  placed  by  the  maker  that  when  A  Is  parallel 
to  it,  the  index  which  carries  A  either  exactly  or  nearly 
corresponds  with  the  xero  of  the  divisions  as  they  are 
numbered  on  the  limb.  When  the  index  has  tieen  set  by 
hand  nearly  in  the  position  requisite  for  measuring  any 
proposed  angle,  it  is  clamped  to  the  limb  by  a  screw  act- 
ing on  a  spring,  and  moved  slowly  by  a  tangent  screw 
till  it  attains  accurately  the  required  position. 

Such  being  the  general  principles  of  the  instrument, 
we  shall  now  briefly  describe  the  different  parts  of  it,  as 
constructed  by  the  best  makers,  and  the  methods  of  ad- 
justing and  observing  with  it. 

The  only  important  object  to  be  aimed  at  in  the  frame 
Is  to  combine  lightness  with  sufficient  strength.  The 
frames  are  generally  of  brass,  and  cast  in  one  piece  from 
a  model .  but  the  late  Mr.  Troughton  introduced  thin 
double  frames  parallel  to  earh  other,  and  connected  by 
pillars.  These  frames  are  very  liszfit ;  but  it  may  be 
doubtful  whether  they  sufficiently  fulfil  the  condition  of 
strength. 

In  ail  good  Instruments  the  index  is  strengthened  by 
an  edge  bar  along  its  length.    The  graduations  are  made 
on  a  slip  of  gold,  silver,  or  platina.  which  is  let  in  to  a 
Mveln  ' 


we  have  been  speaking  of  is  calked  the 
nent  of  the  horizon  glass.  It  u  a  man 
itment.  and  one  that  requires  continue' 


be  regarded  as  permanent.  The  vertical  adjustment  j 
effected  by  a  screw,  which  sometimes  acts  on  the  fra.ru*  , 
and  in  some  Instruments  directly  on  the  mirror,  on  wfa  ks- 
it  presses  by  means  of  a  spring.  In 
the  frame  of  this  mirror  turns  round  an  axis 
through  the  frame  of  the  instrument ;  so  that  when  th* 
index  is  set  to  xero  ou  the  limb.  B  can  lie  set  parallel  to 
A.  and  the  index  error,  therefore,  reduced  to 
This  mirror  B  is  called  the  horrton  glass  by 
the  adjustment  i 
parallel  ad) 

important  adjustment,  and  one  that  requires 
attention,  being  liable  to  be  altered  by  very  trifling  cause*. 

In  common  quadrants,  a  sight  vane  with  two  holes  u 
placed  (as  at.E)  opposite  B.  one  hole  at  the  same  distant 
from  the  plane  as  the  upper  edge  of  the  silvered  part  id 
the  mirror,  and  the  other  opposite  the  middle  of  the  ux-- 
silvered  part.  But  the  best  instruments,  instead  of  the 
sight  vane,  are  furnished  with  telescopes,  which  screw 
into  a  socket  attached  to  a  piece  of  brass  passing  throocfc 
the  frame  of  the  instrument ;  and  by  means  of  a  screw 
the  socket  can  be  raised  or  depressed,  so  that  the  teie- 
scope  i  an  be  placed  with  more  or  less  ui  the  :-^l .  • 

opposite  the  silvered  or  the  unsilvereil  part  of  the  index 
glass,  as  the  varying  brightness  of  the  objects  observed 
may  render  necessary. 

The  telescopes  are  of  two  kinds.  One,  a  direct  tele- 
scope, which  is  simply  an  opera-glass  ;  and  having  a  nar- 
row field  of  view,  is  generally  used  in  the  more  ordinary 
sort  of  observations,  such  as  observing  altitudes.  The 
other  is  an  inverting  or  astronomical  telescope,  whit  a 
has  a  large  field  of  view,  and  is  that  which  dexterous  ob- 
servers use  exclusively.  It  is  commonly  supplied  with 
two  eye-pieces ;  one  of  considerable  power,  and  chiefly  tor 
determining  the  index  error,  and  the  other  for  obseron,; 
with.  In  the  frames  of  each  eye-piece  are  two  pairs  of 
wires,  each  pair  perpendicular  to  the  other,  dividing  tfc* 
field  of  view  into  nine  spaces,  of  which  that  in  the  mldd  ti- 


ls square ;  and  it  is  important  that  in  all « 
with  this  instrument  the 


instrument  the  contact  of  the  image  seen  by 
and  of  the  object  seen  directly,  should  be  mad* 


groove  in  the  1 


all 


is  supported  by  three  feet, 
.  nd  the  thinl  at  the  centre, 
where  it  serves  also  as  a  sheath  to  cover  the  central  pin 
(with  its  fastening  screw)  round  which  the  Index  re- 
volves. A  handle  parallel  to  the  frame  is  attached  to  the 
back  of  it.  to  hold  the  Instrument  by  when  observing. 

The  revolving  mirror  A  is  attached  by  three  screws  to 
the  head  of  the  index.    In  common  Instruments  only  two 
of  these  screws  are  fastening  screws,  and  the  third  is 
I1M 


at  the 

plane  of  the 

It  is  essential,  also,  that  the  telescope  should  be  parallel 
to  the  olane  of  the  Instrument ;  and  In  the  collar  into 
which  the  telescope  Is  screwed  there  are  two  screws  fcr 
making  this  parallel  adjustment.  The  adjustment  u  nut 
very  liable  to  alter,  but  no  careful  observer  will  omit  u< 
examine  it  at  every  convenient  opportunity. 

Koth  the  mirrors  are  supplied  with  coloured  glasses  of 
different  degrees  of  shade,  framed  and  placed  In  such  a 
position  that  they  can  be  turned  down  before  the  mirror*, 
either  singly  or  combined.  The  eye-pieces  of  the  tele- 
scopes are  also  supplied  with  coloured  shades,  set  in  cam, 
which  are  screwed  on  the  eye-piece.  They  are  used  ia 
taking  the  index  error  by  means  of  the  sun,  and  in  ob- 
serving the  sun's  altitude  from  an  artificial  horizon. 

Adjustment  of  the  Sextant.  — •  1.  To  set  the  index  glass, 
when  it  admits  of  adjustment,  perpendicular  to  the  plan? 
of  the  instrument. 

Place  the  index  about  the  middle  of  the  limb :  and 
looking  obliquely  into  the  index  glass,  the  part  of  the 
limb  will  be  seen  by  reflexion  in  the  glass,  as  wHl  as  di- 
rectly. If  the  part  of  the  limb  seen  directly  and  it*  imi.- 
in  the  glass  appear  as  one  continued  frame,  the  mirror  is 
in  adjustment ;  but  if  the  reflected  Image  appears  to 
incline  downward,  it  shows  that  the  face  of  the  glass  in- 
clines backward  from  the  perpendicular ;  if  upwards,  thai 
it  inclines  forward,  and  the  adjustment  must  be  made  by 
the  screw  supplied  for  the  purpose. 

3.  To  set  the  horizon  glass  perpendicular  to  the  frame 
of  the  Instrument. 

Having  carefully  adjusted  the  index  glass,  or  seen  that 
It  is  in  adjustment,  screw  the  telescope  into  Its  socket ; 
adjust  the  eye-piece  to  distinct  visi< 
shade  cap  on  the  eye  end  of  the 
down  shades  before  the  mirrors  ; 
the  sun.  bring  the  index  near  to 


lescope  into  iU^ckec\ 


the  sun  will  be  seen  to  pass  over  his  disk,  as  viewed  di- 
rectly. If  the  two  circular  disks  accurately  cover  each 
other  in  passing,  the  perpendicular  adjustment  of  the 
horizon  glass  requires  no  adjustment;  but  if  they  pass  a 
little  aside  of  each  other,  so  that  two  differcot-o4oured 
lines  appear  on  each  side  of  the  overlapping  middle  pan. 
the  mirror  B  must  be  turned  by  the  appropriate  screw 
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SEXTANT. 

ill  the  disks  accurately  cover  each  other,  when  the  act* 
ustmcnt  will  be  complete.  Thii  adjustment  may  also  be 
■fleeted  by  making  a  bright  star  and  its  image  coincide 
v  ith  each  other  ;  but  in  this  case  it  is  scarcely  necessary 
<>  saythat  the  darkening  shades  must  be  turned  aside. 

3.  To  set  the  telescope  parallel  to  the  plane  of  the  in- 
itrument.  This  adjustment  Is  effected  by  two  screws  in 
he  collar  which  attaches  the  telescope  to  the  limb  of  the 
•extant,  and  diametrically  oppose  each  other  in  a  line 
perpendicular  to  the  plane  of  the  instrument.  By  tight- 
ening the  upper  one  the  object  end  of  the  telescope  is 
iirlim-<i  toward*  tl>e  instrument,  and  the  contrary  effect 
s  produced  by  tightening  the  lower  one.  To  make  the 
uJjustment,  turn  round  the  eye- piece  of  the  telescope 
ill  two  of  the  wires  in  its  focus  appear  parallel  to  the 

•  lane  of  the  instrument  (and  of  this  the  eye  can  judge 

*  ith  suffuient  accuracy);  then  take  two  objects,  as  two 
ht  stars,  or  the  sun  and  the  moon,  whose  distance  in 

case  should  not  be  less  than  90°,  in  order  that  any 
irror  in  the  adjustment  may  become  more  apparent,  and 
wringing  the  image  of  one  of  the  objects  in  accurate  con- 
act  with  the  other  object  on  the  wire  next  the  instru- 

to  the  other  wire ;  and  If  they 


SHADOW. 


nstantly  bring  them  to  the  other  wire ;  and  if  they 
in  accurate  contact  upon  that  wire,  it  may  be  con- 
that  the  axis  of  the  telescope  is  parallel  to  the 
f  the  instrument.    If  the  objects  are  the  sun  and 


:>laue  of  the 

noon,  and  they  separate  at  the 


wire,  it  shows 


hat  the  object  'end  "of  the  telescope  iucllnes  towards  the 

and  the  contrary  il  they  overlap. 


ig  the  proper 


plane  of  the  instrument, 
ind  the  error  must  be  corrected  by 
screws  in  the  collar. 

The  aborc  are  all  the  adjustments  which  this  class  of 
instruments  admits  of,  and  they  are  essential  to  every  in- 
struxnent  of  the  kind.  We  have  now  only  to  state  how, 
in  practice,  the  index  error  of  the  instrument  may  be 
most  conveniently  and  accurately  determined. 

Having  effected  the  perpendicular  adjustment  of  the 
horizon  glass  by  the  method  above  explained,  bring  the 
border  of  the  sun's  reflected  image  to  coincide  with  the 
sun  seen  directly  both  on  the  right  and  left  side  ;  and, 
reading  the  index  at  both  observations,  if  one  reading 
is  on  the  left  and  the  other  on  the  right  of  icro,  half  the 
is  the  indrr  error,  and  the  fourth  part  of  the 
is  the  sun's  seroidiameter  ;  but  if  both  readings  are 
on  the  same  side  of  aero,  half  the  sum  is  the  index  error, 
and  the  fourth  part  of  the  difference  is  the  semidiameter. 
No  instrument-maker,  however,  will  leave  the  index 
erTor  so  large  that  the  readings  for  the  sun's  diameter 
will  be  both  on  one  sido  of  sero. 

The  Reflecting  Circle  depends  on  the  same  principles  as 
the  sextant,  from  which  it  differs  chiefly  by  having  the 
whole  circle  graduated.  In  some  instruments  of  this 
kind  the  angle  is  measured  by  repetition.  Sec  Rusting 

ClRCLB. 

But  the  only  instrument  of  this  kind  that  can  be  now 
said  to  be  in  general  use  in  this  country  is  Troughton's 
reflecting  circle  ;  in  which,  by  means  of  three  equidistant 
indexes,  and  by  observing  alternately  with  the  face  of  the 
index  direct  and  reversed,  tit  times  the  required  angle 
is  obtained,  without  reference  to  the  index  correction. 
After  what  has  been  said  above  on  the  principles  of  reflect- 
ing instruments  generally,  the  following  short  account 
of  this  instrument  will  be  sufficient. 

All  the  indexes  move  round  together ;  and,  of  course, 
the  apparatus  Cot  Mow  motion,  or  the  tang<  nt  screw  ,  i»  only 
requisite  for  one  of  them,  which  is  called  the  leading 
index,  and  which,  for  the  sake  of  convenience,  stands  at 
or  near  sero  on  the  limb  when  the  revolving  and  fixed 
mirrors  are  parallel. 
In  the  annexed  figure  let  BD.B  E.  and  B  F,  be  the 

of  the  indexes  when 


revolving  mirror  is  pa- 
rallel to  the  fixed  one  K  L  ; 


and  let  A  C  and  M  N  be  two 

of  til 


positions  of  the 
mirror  when  it  is  equally  in- 
clined to  KL.  Then  the 
arcs  D  G,  D  G\  E  H.  E  H\ 
FI.  Fl',  passed  over  by  B  D, 
B  E,  and  B  F.  will  be  all 
equal ;  and  if,  when  the  mir- 
ror has  the  position  M  N,  the 
face  of  the  instrument  be  re- 
versed, M  N  and  K  L  will 
relative  position  to  each  other  that  A  C 
;  and  consequently  if  an  object  is  seen  by 
A  C  and  K  I.,  it  will  also,  when  the  in- 
strument is  reversed,  be  seen  by  reflexion  from  M  N  and 
K  L  to  an  eye  placed  in  the  same  situation.  Hence  the 
•efrrees  on  the  arcs  G  G'.  H  H',M  !'.  which  are  the  dif- 
ferences of  the  readings  of  the  observations  in  the  direct 
■id  reversed  positions,  are  each  the  measure  of  double 
the  distance  of  the  object  from  its  reflected  image.  The 
wgrees  being  numbered  round  the  circle  from  0  to  720° 
sad  the  indexes  placed  very  nearly  at  equal  distances 
from  each  other,  It  is  customary  in  practice  to  read  the 
degrees,  with  the  minutes  and  seconds,  from 
1103 


have  the  same 
and  K  L  have 
rr  flex  ton  from 


Index  only,  and  to 
the  other  indexes. 

SE'XTILE  ASPECT,  in  Astrology,  is  the  aspect  of 
two  planets  when  they  are  distant  from  each  other  the 
sixth  part  of  a  circle,  or  sixty  degrees. 

SE'xTON.  (Lat  sacristanus,  sacrista.)  A  church 
officer,  who  is  properly  the  keeper  of  holy  things  be- 
longing to  divine  worship,  and  said  to  be  the  same  with 
taeosttarius  in  the  Romish  church,  A  sexton  is  usually 
appointed  for  life  (whether  by  the  minister  or  others, 
according  to  custom),  and  in  such  case  a  mandamus  lies 
to  restore  him  to  his  office. 

SFORZA'TO.  (It.  forced.)  In  Music,  a  term  written 
over  a  note  to  signify  that  it  is  to  be  played  or  struck 
louder  than  the  rest. 

SFUMA'TO.  (H.  smoky.)  In  Fainting,  a  term  ap- 
plied to  that  style  of  painting  wherein  the  tints  are  so 
blended  that  the  outline  is  scarcely  perceptible,  the 
whole  presenting  an  ui<li*tim-t  misty  appearanre.  Guer- 
cino's  works  present  some  of  the  finest  examples  of  the 

*tySGRAFI'TTO.  ( It.  scratched. )  In  Painting,  a  spe- 
cies of  painting  in  which  the  ground  is  pre(>ared  with 
dark  stucco,  on  which  a  white  coat  is  applied ;  which  last 
being  removed  with  an  iron  instrument,  the  chipping  it 
away  opens  to  the  black  ground  and  forms  the  shadows, 
giving  it  the  appearance  of  a  chiaro-scuro  painting.  The 

[irincipal  pictures  of  Polldoro  da  Caravagglo  are  executed 
n  this  manner,  which  Is  capable  of  great  effect,  and  is 
extremely  durable,  though  it  must  be  conceded  the  ap- 
pearance is  rather  harsh. 

SHABRACK.  The  cloth  furniture  of  a  cavalry  officer's 
charger.   The  term  Is  of  Hungarian  origin. 

SHA'DDOCK.  The  fruit  of  the  Citrus  decumori* : 
It  is  a  species  of  orange. 

SHA'DOW.  In  Optics,  a  portion  of  spare  from  which 
light  is  intercepted  by  an  opaque  body.  As  the  rays  of 
light  proceed  in  straight  lines,  every  opaque  objert  on 
which  light  falls  Is  accompanied  with  a  shadow  on  the 
side  opposite  to  the  luminous  body  ;  and  the  shadow  ap- 
pears more  intense  in  proportion  as  the  Illumination  is 
stronger,  because  any  object  placed  within  it  contrasts 
more  strongly  with  the  surrounding  objects  on  which 
the  light  is  suffered  to  fall. 

As  every  point  of  a  luminous  body  is  a  separate  focus 
of  illumination,  it  follows  that  an  opaque  object  illumin- 
ated by  the  sun,  or  any  other  source  of  light  which  is  not 
a  single  point,  must  have  an  infinite  number  of  shadows, 
though  not  distinguishable  from  each  other ;  and  hence 
the  shadow  of  an  <  paque  body  received  on  a  plane  Is 
always  terminated  by  a  penumbra,  or  partial  shadow,  the 
extent  of  which  is  greater  in  proportion  to  the  magni- 
tude of  the  luminous  body,  the  distance  of  the  opaque 
body  from  the  plane  on  whlrh  the  shadow  falls,  and  the 
degree  of  obliquity  with  which  the  luminous  rays  fall  on 
the  plane. 

Shadows  are  said  to  be  right,  or  versed,  according  to 
the  position  of  the  planes  on  which  they  are  thrown. 
The  shadow  of  an  upright  body  projected  on  the  plane 
of  the  horizon  is  a  right  shadow  ;  and  that  of  a  body  on 
a  vertical  plane  to  which  the  body  is  perpendicular,  as 
that  of  a  bar  of  iron  fixed  perpendicular  in  a  wall.  Is  a 
versed  shadow.  In  both  cases,  the  length  of  the  shadow 
is  to  the  height  of  the  opaque  hotly  as  the  cosine  to  the 
sine  of  the  angle  which  the  luminous  ray  makes  with  the 
plane.  The  ancient  geometers  availed  themselves  of  this 
property  of  shadows  to  measure  the  altitudes  of  objects. 

Coloured  Shadotes —  In  certain  slates  of  the  atmosphere 
the  shadows  of  opaque  objects  projected  on  a  white 
surface  are  frequently  observed,  about  the  time  of  sun- 
rise or  sunset,  to  be  of  a  blue  colour.  This  curious  ob- 
servation appears  to  have  been  first  marie  by  the  ccle- 

and  is  also  noticed 
Etjsriments;  but  no 
of  the  phenomenon 

until  about  a  century  later,  when  It  again  occurred  to 
Button.  Happening  to  be  standing  on  an  eminence  about 
the  time  of  sunset,  he  perceived  the  shadows  of  the  trees 
on  a  white  wall  about  30  or  40  feet  distant  to  be  coloured 
with  a  light  green,  inclining  to  blue.  The  next  morn- 
ing, at  sunrise,  he  repeated  the  observation ;  but  instead 
of  finding  the  shadows  green,  he  found  them  blue,  or 
rather  the  colour  of  lively  indigo.  Afterwards  he  often 
observed  the  shadows  both  in  the  morning  and  evening, 
but  always  observed  them  to  be  blue ;  and  he  remarks 
that  any  one  may  see  a  blue  shadow,  if  he  will  hold  his 
finger  before  a  piece  of  white  paper  at  sunrise  or  sunset. 
The  phenomenon  has  since  been  frequently  observed  ; 
and  it  is  usually  ascribed  to  the  aerial  colour  of  the  at- 
mosphere, which  enlightens  the  shadows,  and  In  which 
the  blue  rays  prevail.  (See  Priestlg/'s  History  of  IJght, 
$cM  1761.)  For  remarks  on  shadows  with  luminous 
borders,  glorified  shadows,  and  other  optical  phenomena 
of  the  same  kind,  see  Prof.  Forbes's  Report  on  Meteor- 
ology in  the  Reports  of  the  British  Association  for  HMO. 
Shadow.    In  Painting,  the  form  which  a  solid  object 


il^J^D.  *  ......  '  W» 

brated  painter  Leonardo  da  Vinci,  a 
by  OttoGuericke  in  his  Magdeburg  E 
further  notice  seems  to  have  been  taken 
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luminous  body  ;  the  doctrines  whereof  have  received  the 
name  of  sciagraphy.  Shade  is  a  terra  applied  to  that  portion 
of  the  object  which  is  not  obvious  to  the  luminous  body. 

SHAFT.  In  Architecture,  that  part  of  a  column 
between  the  base  and  capita),  sometimes  called  the 
trunk  of  the  column.  The  shaft  of  a  column  always 
diminishes  in  diameter  from  about  a  third  of  its  height. 
Sometimes  It  has  a  slight  swelling  (see  Kntasis)  In  the 
lower  part  of  its  height.  In  the  oldest  Doric  columns, 
the  diminution  was  so  considerable  as  to  give  the  co- 
lumn a  conical  appearance.  In  the  Doric  edifices  at 
Athens,  the  upper  diameter  U  not  more  than  a  Quarter 
less  than  the  lower  diameter ,  In  the  temples  of  Jupiter 
Nemeus,  between  Argos  and  Corinth,  not  more  than  a 
fifth  less.  In  Ionic  and  Corinthian  columns,  the  differ- 
ence of  the  upper  and  lower  diameters  varies  from  a  fifth 
to  a  twelfth.  The  ancients  seem  to  have  regulated  the 
diminution  in  some  proportion  to  the  absolute  height  of 
the  column,  for  no  particular  law  seems  to  have  prevailed 
in  terms  of  the  lower  diameter. 

Shaft.  In  Mines.  A  shaft  or  nit  Is  a  prismatic  or 
cylindrical  hollow  space,  the  axis  of  which  is  either  ver- 
tical or  much  inclined  to  the  horizon.  The  dimension 
of  the  pit,  which  is  never  less  than  32  inches  in  iu  nar. 
rawest  diameter,  amounts  sometimes  to  several  yards. 
Its  depth  may  extend  to  1000  feet,  and  more.  Whenever 
a  shaft  it  opened,  means  must  be  provided  to  extract  the 

to  accumulate  at  IU 


the  mouth  of  the  opening,  which  serve  to  elevate  one  or 
two  buckets  of  proper  dimensions,  may  be  sufficient  for 
most  of  these  purposes  ;  but  such  a  machine  becomes 
ere  long  inadequate.  Horse-whims,  or  powerful  steam- 
engines,  must  then  be  had  recourse  to;  and  effectual 
methods  of  support  must  be  employed  to  prevent  the 
sides  of  the  shaft  from  crumbling  and  falling  down. 
( lire's  Diet,  of  Arts,  Ac.) 

SHAG.  The  English  name  of  a  species  of  cormorant 
(Peticanus  graculus.  Linn.). 

SHAGREE'N.  A  species  of  leather,  supposed  formerly 
to  have  been  prepared  from  the  skin  of  the  shagree,  a 
species  of  whale.  It  is  prepared  from  horse  or  ass  skin, 
its  granular  appearance  being  given  by  embedding  in  it, 
whilst  soft,  the  seeds  of  a  species  of  chenopodium,  and 
afterwards  sharing  down  the  surface :  it  is  dyed  with 
the  green  produced  by  the  action  of  sal  ammoniac  on 
copper  filings.  It  was  formerly  much  used  for  watch, 
spectacle,  and  instrument  cases,  and  was  made  chiefly  in 

■BAIL  (In  Persian,  prince.)  The  titlegiren  by  Eu- 
ropean writers  to  the  monarch  of  Persia,  who  in  his  own 
country  is  designated  by  the  compound  appellation  of 
Pa  t, shah,  which  see. 

SHAH-NAMAH.  ( The  Book  of  Kings. )  Themostan- 
clent  and  celebrated  poem  in  the  modern  Persian  language, 
by  the  poet  who  received  as  a  title  of  honour  the  name 
5  Firdousi "  (of  Paradise),  by  which  he  is  known.  Its 
date  is  supposed  to  be  about  a.  d.  1000.  A  complete 
translation  Into  Kngltsh.  in  four  volumes,  was  published 
by  Capt.  Macan,  Calcutta,  1829. 

SHAKE.  In  Music,  a  quick  alternate  repetition  of  the 
note  above  with  that  over  which  the  mark  tr  is  placed, 
commonly  ending  with  a  turn  from  the  note  below. 

SHAKERS.  In  Ecclesiastical  History,  a  sect  said  to 
have  originated  by  a  secession  from  the  body  of  Quakers, 
in  1747,  in  Lancashire ;  who  received  their  nickname 
from  the  peculiar  contortions  of  body  which  they  adopted 
in  their  religious  exercises.  Anne  Lee,  the  great  female 
leader  of  this  sect,  joined  the  society  in  1 7  >s  ;  and  con* 
sidcring  herself  persecuted  in  England,  went,  with  a  few 
followers,  to  New  York  in  1774,  and  died  ten  years  after- 
wards, at  which  time  her  sect  had  made  great  progress  in 
America.  She  was  considered  as  the  woman  spoken  of 
in  Revelations.  The  sect  appears  to  have  fallen  into 
obscurity,  although  a  few  congregations  still  remain. 
SHALE.  A  crumbling  variety  of  slate. 
MI  A 'MAN  ISM,  or  SCHAMANISM.  A  general  name 
applied  to  the  idolatrous  religions  of  a  number  ofbarbarou* 
tribes,  comprehending  those  of  Finnish  race.-thcOstiaks, 
Samnjcds.  and  other  inhabitants  of  Siberia  as  far  as  the 
Pacific  ocean.  These  nations  generally  believe  in  a 
Supreme  Being,  but  to  whom  they  attribute  little  share 
in  the  immediate  government  of  the  world :  this  is  in 
the  hands  of  a  number  of  secondary  gods,  both  benevolent 
and  malevolent  towards  man.  They  appear  to  have  very 
uncertain  and  fluctuating  opinions  respecting  these  last. 
Thus,  those  tribes  which  dwell  on  the  frontier  of  Russia 
are  said  to  admit  Saint  Nicholas  among  their  gods.  The 
shamans  or  priests  possess  the  power  of  propitiating  such 
as  are  malignant.  These  priests  arc  called  by  various 
names  in  different  tribes.  The  general  belief  respecting 
another  life  appears  to  be,  that  the  condition  of  man  will 
be  poorer  and  more  wretched  than  in  the  present ;  hence 
Is  an  object  of  great  dread.   Women  are 


very  inferior  to  men  by  all  these 

of  the  priests  is  weil  known.    For  one  c 
people,  see  Joss 


Journey  to  the  Polar  Sea. 
SHA>P 


MY,  or  SHAMOY. 
of  the  Chamois  goat.    Any  soft  pliable  1 
under  the  name.    See  Lkathkb. 

SHAMPOOING.   A  name  given  to  an 
the  East,  which  consists  in  pressing  the  juinta  and  i 
them,  so  as  toi 
to  the  part*. 

SHAMROCK.   The  popular  emblem  of  Ireland  u 
the  rose  of  England,  and  toe  thistle  of  Scotland,   k  is 
generally  supposed  to  have  been  the  plant  called  «'  .' 
clover,  Trtfoiium  repent ;  but  it  appears  to  bare  beet 
rather  the  wood  sorrel,  Qsalis  acctn»ilia. 

SHANK.    In  Architecture.    Sec  Fbmor. 

SHANK  PAINTER.  The  rope  or  chain  which 
passing  round  the  shank  of  the  anchor,  lying  horizontal  j 
confines  it  to  the  ship's  bow. 

SHARP.  In  Music,  a  character  £  ,  which  prefixed 
to  a  note  signifies  that  it  is  to  be  sung  or  played  a  sesei- 
tone  higher  than  it  naturally  would  have  been  without 
such  character. 

SHEAF.    In  Mechanic*,  a  i 
In  a  channel  and 
of  a  pulley. 

SHE  A'RING.   The  term  In  Scotland  for  reaping. 
Mil  MM  }     .    The  operation  of  clipping  at 

of  summer. 


SHEATH,  in  Botany,  is  a 
when  it  embraces  the  branch  from  which  it  springs. 
In  grasses  ;  or  to  a  rudimentary  leaf  which  wrap*  round 
the  stem  on  which  it  grows,  as  iu  the  seapu*  of  masv 
Endogenous  plants. 

SHEATHING.  The  covering  laid  on  the  ship's 
bottom  to  defend  it  from  the  worms.  Sheets  of  torn 
copper  nailed  on  with  copper  nails  constitutes,  at  present 
the  sheathing  of  all  the  better  kinds  of  vessels.  Lead 
has  been  used  ;  and  large- headed  iron  nails,  called  trapper 
nails,  are  used  still  for  the  same  purpose  on  the  bottoms 
of  old  hulks,  piles,  &c.  Zinc  and  different  compositions 
have  been  proposed  as  substitutes  for  copper  ;  and  Sir 
H.  Davy  ingeniously  suggested  the  application  of  pieces 
of  sine  or  Iron  upon  different  parts  of  the  copper  surface, 
which  by  the  action  of  the  sea  water  render  the  latter 
metal  electro-negative,  and  capable,  therefore,  of  resittiar 
the  oxidizing  and  corrosive  agencies  of  the  cub 
held  in  solution.  The  pieces  of  iron  or  of  sine  so  . 
have  been  properly  called  protectors;  but  by 

upon  the  copper.  \ 


have  been  properly  called  prot 
the  precipitation  of  earthy  mat! 
they  effectually  protect  it  they 
able  to  the  adhesion  of  weeds, 


with  the  . 
such  grounds 
been  nejjlect.  1 
the  protectors  are  in 


times  to  such  an  extent  as  to 
of  the  ship  through  the  water 
Humphrey's  valuable  suggestion 
When  vessels  are  laid  up  in  dock 
successful  use. 
fir  l»oards. 

SHEEP.   See  Own. 

SHEER.  The  curve  which  the  line  of  port*,  or  e-f 
the  deck,  presents  to  the  eye  when  viewing  the  side  •  I 
the  ship.  When  these  lines  ate  straight,  or  the  extremities 
do  not  rise,  as  is  most  usual,  the  ship  is  said  to 
straight  sheer. 

SHEER  HULK.   A  hulk  permanently  fitto 
sheers  for  masting  and  dismasting  ships. 

SHEERS.  Two  masts  or  spars  lashed  together  at 
or  near  the  head,  and  raised  to  a  vertical  position,  for  the 
purpose  of  lifting  the  masts  into  or  out  of  a  vessel. 

SHEET.  The  rope  attached  to  the  after  mist  or  lee- 
ward most  due  or  corner  of  a  sail,  to  extend  it  to  the 
wind.  In  the  square  sails  above  the  < 
attached  to  both  clues  ore  called  sheets  :  in  all  < 
the  wcathermost  one  is  called  a  tack. 

SHEET  ANCHOR.    The  third  of  the 
anchors  generally  carried  by  a  shi 

SHEIK.  (In Arabic, 
properly  belonging  to  the  chief*  of  the 
clans.  The  heads  of  monasteries  are  also  termed,  in 
some  instances,  sheiks  among  the  Mohammedans.  It  is 
also  the  title  of  the  higher  order  of  religious  persons 
who  preach  in  the  mosques.  The  mufti  of  Constanti- 
nople bears  the  title  of  Sheikh  ul- Islam. 

SHEKEL.  The  name  of  a  weight  and  coin  In  use 
among  the  Jews.  The*  weight  of  the  shekel  a  a*  about 
I  oz .  in  English  avoirdupois  weight ;  and  the  value  of  the 
coin  was  3*.  Id.  There  were  two  standards  of  the  shekel: 
the  shekel  of  the  sanctuary,  which  was  used  in  calcu- 
lating the  offerings  of  the  temple,  and  all  sums  coruio-ted 
with  the  sacred  law  ;  and  the  ntyat  or  prqfane  >bek>  I, 
used  for  all  civil  payments.    Various  opinions  are  en- 
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i ;  but  nothing  certain  can  be  avi 
Wener  and  Michaclis,  without,  " 
reason,  as  It  appears,  are  of 


on  the  subject, 
sufficient 
used 
of  these. 

Sekel.") 

The  Jewish  name  for  the  Divine 
presence,  which  rested,  in  the  shape  of  a  cloud,  over  the 
*•  propitiatory,"  or  "  mercy  seat."  as  it  is  rendered  in  our 
translation  ( Leviticus,  xvi.  2.).  The  Jews  reckon  it  among 
the  Ave  particulars  which  were  present  in  the  first  temple, 
and  wanting  in  the  second,  (see  Prideaux'  Connect  ton, 
I.  3.)  On  this  account  God  is  so  often  said  in  Scripture 
to  "  dwell  between  the  cherubim  ;  "  that  is,  between  the 
images  of  cherubim  on  the  merer  seat.  (1  Sam.lv. 4.; 
Psalm  Ixxx.  I.  &c.  See  also  Mem.  de  I' Ac.  des  Inter. 
vol.  xxxviii.) 

SHE'LDRAKE.  The  common  name  of  the  species 
of  duck  called  Anas  tadoma,  which  is  the  type  of  the 
subgenus  Tadoma  of  Ray  and  modern  ornithologists. 
This  elegant  specie*  frequents  many  parts  of  our  coast, 
and  remains  throughout  the  year.  The  female  com- 
monly selects  a  rabbit- hole  in  which  to  deposit  her  eggs, 
which  are  sometimes  as  many  as  sixteen  in 
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. L.  The  hardening  principle  of  shell  is  gene- 
rally carbonate  of  lime  nearly  pure.  The  animal  principle, 
in  the  porcellaneous  shells,  is  a  small  quantity  of  soluble 
gelatine  ;  in  the  mother  of  pearl  shells,  it  is  albuminous. 
The  latter,  therefore,  when  steeped  in  dilute  muriatic  acid, 
leave  a  membranous  or  cartilaginous  residue  ;  but  the 
former  are  entirely  soluble.  For  the  form,  struct  are,  and 
mode  of  growth  of  shell,  see  Concholooy. 

Mini  In  Artillery,  a  hollow  sphere  of  iron,  which 
being  filled  with  gunpowder  and  fired  from  a  mortar,  bursts 
into  pieces  ;  when  the  powder  is  exploded,  and  produces  a 
very  destructive  effect.  The  charge  ii  introduce*!  through 
a  hole  in  the  shell  of  about  an  inch  in  diameter,  and  fired 
by  means  of  a  fuse.  The  fuze  is  a  wooden  tube  made  to 
At  the  hole,  and  filled  with  a  composition  of  sulphur,  salt- 
petre, and  mealed  powder ;  and  is  cut  of  such  a  length  that 
the  shell  is  calculated  to  explode  just  before  or  imme- 
diately after  it  reaches  the  ground. 

811  ELL  MARL.  A  deposit  of  clay  and  other  substances, 
mixed  with  shells,  which  collects  at  the  bottom  of  lakes. 

SHE'RBET  (a  word  borrowed  from  the  Persian), 
signifies  a  favourite  beverage  in  the  East,  bearing  some 
resemblance  to  our  lemonade,  made  of  water,  lemon- 
juice,  and  sugar,  with  the  addition  of  some  other  ingre- 
dients, such  as  rose  water,  to  give  It  a  delightful  perfume. 

SHE'RIFF  (  originally  shire-reeve,  from  the  Saxon, 
meaning  the  reeve  or  governor  of  the  shire),  is  the  title 
of  that  functionary  who  acted  at  first  only  as  the  deputy 
of  the  earl,  hence  styled  in  Lat.  vice-comes  ,  but  has  long 
the  chief  civil  officer  in  each  county,  where  he  is 
f  the  crown,  and  where  he  is  specially  en- 
the  execution  of  the  laws  and  the  pre- 
servation of  the  peace :  for  which  purposes  he  has  at 
his  disposal  the  whole  civil  force  of  the  county,  —  in  old 
legal  language  the  potts  comitatus.  The  most  ordinary 
and  important  functions  of  the  sheriff,  which  he  uni- 
versally exercises  by  a  deputy,  called  under-sheriff,  for 
whose  conduct  he  is  responsible,  consist,  1st,  In  the  exe- 
cution of  writs  issuing  from  the  superior  courts,  or  awarded 
by  the  judges  on  their  consent,  to  take  effect  within  the 
county.  2.  In  the  holding  of  the  sheriff**  court.  The  sheriff 
himself  only  executes  in  person  such  parts  of  his  office 
as  are  either  purely  honorary,  such  as  attendance  upon 
the  judges  on  circuit  (for  whose  lodging  he  is  also  bound 
to  provide) ;  or  as  arc  of  some  dignity  and  public  import- 
ance, such  as  the  presiding  over  elect  ions  and  the  holding 
of  county  meetings,  which  it  is  in  his  power  to  call  at  any 
time.  The  county  courts  are  incident  to  the  jurisdiction 
of  the  sheriff.  Until  recently  they  could  only  hold  pleas 
of  debt  or  damages  under  the  value  of  40s.,  except  in  re- 
plevin, or  actions  by  virtue  of  a  particular  writ  termed  a 
Justictes.  But  it  is  now  enacted,  by  3*  4  W.  4.  c.42., 
that  in  any  action  depending  In  a  superior  court  for  a 
debt  or  demand,  not  exceeding  20*.,  it  shall  be  lawful  for 
the  court  to  direct  that  the  Issue  Joined  shall  be  tried 
the  sheriff  of  the  county  in  which  the  action  is 


Sheriffs  were  originally  chosen  by  the  freeholders  of 
the  county,  except  in  some  few  counties  where  the  office 
was  hereditary,  as  it  still  is  in  Westmoreland.  The  system 
of  popular  election  was  abolished  in  the  reign  of  Richard 
II.,  and  sheriffs  have  long  been  appointed  by  the  crown 
upon  presentation  of  the  judges,  in  a  manner  partly  regu- 
lated by  law,  partly  by  custom  ;  but  sheriffs  may  also  be 
nominated  by  the  crown  without  recommendation  of  the 
judges,  and  are  then  familiarly  styled  pocket  sheriffs. 
Those  appointed  in  either  way  are  bound  under  a  penalty 
of  SOOt.  to  serve  the  office,  except  in  specified  ca»cs  of 
exemption  or  disability.  The  description  given  of  the 
office  as  it  is  in  England  applies  to  Ireland  without  vari- 
ation, except  as  to  the  time  of  its  orli 
SHE'RIFF  DEPUTE.  In 

mi 


SHINGLES, 
sheriff  of  a  county.   Ha  Is 

an  advocate  of  three  years'  standing,  and  receives  a 
varying;  from  3MI.  to  1200/.  per  annum.  He  is  entitled  to 
name  sheriff  substitutes;  executes  writs,  returns  juries, 
Ac.;  decides  on  claims  for  enrolment  in  the  county  lists  of 
parliamentary  voters,  and  exercises  a  certain  criminal 
jurisdiction,  lie  holds  also  civil  courts  for  the  recovery 
of  small  debts,  and  a  court  of  record,  the  jurisdiction  of 
which  extends  to  all  personal  actions,  and  possessory 
actions  for  the  recovery  of  real  property. 

SHE'RRY.  A  Spanish  wine  made  from  the  grapes  of 
Xeres  in  Andalusia.  Genuine  sherry  is  a  rich  dry  wine, 
containing  from  20  to  23  percent,  of  alcohol :  there  are 
many  varieties,  and  It  is  extensively  imitated  and  adul- 
terated.  See  VVink. 

SHE  W-BREAD.  In  the  Old  Testament.  The  name 
given  to  the  twelve  loaves  of  bread,  one  for  each  of  the 
twelve  tribes  of  Israel,  which  were  appointed  to  be  placed 
every  Sabbath  "  on  the  pure  table  before  the  Lord,"  for 
the  sustenance  of  the  priests.  They  appear  to  be  the 
same  with  that  which  is  called  "  shew-bread  "  in  1  Sam. 
21.,  where  the  act  of  David  in  taking  these  loaves  for  the 
nourishment  of  himself  and  his  followers  is  related. 

SHI'BBOLETH.  (Heb.  a  flood.)  The  name  given 
to  a  sort  of  test  or  criterion  by  which  the  ancient  Jews 
sought  to  distinguish  true  persons  or  things  from  false. 
The  term  originated  thus  :_  After  the  battle  gained  by 
Jetditha  over  the  Ephraimites  (see  Judges,  xii.),  the 
commnndcd  by  the  former  secured  all  the  passes 
of  the  river;  and  on  an  Ephraimlte  attempting  to  cross, 
they  asked  him  if  he  was  of  Ephraim.  If  he  said  no, 
thev  bade  him  pronounce  the  word  Shibboleth,  which  the 
Ephraimites  from  inability  to  give  the  aspirate  called  Sib- 
boieth  i  and  bv  this  means  he  was  detected  and  Instantly 
thrown  Into  the  river.  In  modern  times  this  word  has 
been  adopted  into  the  language  of  politics,  in  which  it 
signifies  those  political  opinions  on  which  all  the  mem- 
bers of  a  party  are  agreed,  or  the  watch-word  by  which  it 
is  intended  to  unite  them. 

SHIELD.  (Germ,  schlld.)  A  well-known  piece  of 
defensive  armour,  very  extensively  used  before  the  in- 
vention of  gunpowder,  and  still  employed  by  many  nations 
among  which  military  art  has  made  imperfect  progress. 
It  would  be  endless  to  detail  the  various  materials  and 
shapes  of  which  It  has  been  constructed  at  different  pe- 
riods. The  ancient  Greek  shield,  as  described  in  Homer, 
was  large  and  massive,  sufficient  to  cover  the  man  from 
the  face  to  the  knee,  composed  of  leather,  inlaid  in  some 
instances  with  metal.  That  of  the  Roman  legionary  was 
four  feet  high,  and  two  and  a  half  broad,  formed  of  wood 
covered  with  leather,  and  strongly  guarded  with  bosses  of 
iron  or  bronse.  The  ancient  Britons  and  other 
of  antiquity  wore  round,  light,  basket-l 
wicker-work;  more  resembling  the  partna  or  lighter 
shield  of  the  Romans.  The  Norman  shield,  as  used  in 
England  down  to  the  time  of  Henry  1 1.,  was  "  of  the  f 
called  kite  or  pear-shape."  flatter  at  first,  ;  ~ 
proaching  to  the  semi -cylindrical.  Herald 
first  borne  on  it,  so  far  as  is  distinctly  ascertained,  in  the 
reign  of  Henry  II.  (Pictorial  Hist,  of  England.  i.  640.) 
In  that  of  Edward  IV.  the  shield  had  become  triangular : 
the  point  of  the  triangle  was  rounded  off  about  the  end  of 
the  14th  century.  Afterwards  the  shape  of  the  shield,  as 
worn  by  knights,  became  more  and  more  fantastic.  In 
actual  service  It  fell  gradually  Into  disuse  :  sword  and 
buckler  fight,  the  favourite  pastime  as  well  as  warlike 
practice  of  former  days,  became  of»solete  after  the  rapier 
and  dagger  had  been  introduced  in  the  reign  of  Elisabeth. 
The  Highlanders  carried  the  target  with  the  broad  sword 
to  a  much  later  period. 

SHIELDS.    In  Botany,  little  coloured  cups  or  lines 
with  a  hard  dtsk,  surrounded  I 
fructification  of  lichens. 

SHILLING.  An  English  silver  coin  equal  to  twelve 
pence,  or  the  twentieth  part  of  a  pound  sterling.  Among 
the  ancient  Saxons,  the  value  of  the  shilling  was  only 
five  pence  ;  it  afterwards  underwent  many  alterations, 
containing  sometimes  sixteen  pence,  and  often  twenty 
pence.  The  period  when  it  obtained  its  present  value 
is  assigned  to  the  reign  of  Edward  I.  Many  other  coun- 
tries besides  England  have  a  coin  of  this  name  ;  of  these, 
perhaps,  the  Hamburgh  schilling  is  the  best  known.  Its 
value  is  Id.  English. 

SHI'LOH.  (Hehr.  differently  rendered  _  Son,  He  irho 
is  sent,  or  the  Sent,  or  the  Peactablo,  or  the  Prosperous.) 
The  name  given  to  the  Messiah  by  Jacob  in  his  prophecy. 
Genesis,  xltx.  10. 

SHINGLE.  (Germ.  ;  or  perhaps  from  I. at.  scln- 
dendo.)    The  coarse  gravel,  or  accumulation  of  small 
I  stones,  found  on  the  shores  of  rivers  or  the  sea :  In  the 

latter  case  the  term  sea-beach  is  applied. 
I     SHI'NGLES.   A  corruption  of  the  French  word  cein- 
I  gle,  which  means  a  belt.    This  eruptive  disorder  is  ge- 
nerally ushered  in  with  febrile  symptoms,  followed  by  an 
itching  or  tingling  sensation  of  some  part  of  the  body, 
patches  of  little  red  pimples,  forming  fn 
twenty-four  hours 
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keep  them  upright  when  under  tail,  ami  which  li 
of-war  in  iron  pigs,  it  spread  over  the  bottom  of  I 
chiefly  toward!  the  middle  of  the  length.  Tl 
are  then  taken  in.    On  the  ballast  arc  laid  loo 
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side* ;  these  succeed  each  other  till  they  at  length  form 
a  kind  of  belt  round  some  part  of  the  trunk  or  abdomen  ; 
they  often  form  small  ulcerations  and  scabs,  continuing 
their  progress  for  three  or  four  weeks.  This  disorder  is 
not  contagious,  and  generally  very  slight ;  but  in  irritable 
habits  the  itching  occasions  want  of  rest  and  fever,  and 
it  !«  sometimes  attended  by  a  deep-seated  pain  of  the 
affected  part.  The  cause  of  shingles  is  generally  obscure, 
though  it  may  sometimes  be  referred  to  indigestion  and 
supprcs*ed  perspiration  :  young  persons  are  most  subject 
to  it.  Gentle  aperients  and  diaphoretics,  strict  attention 
to  the  diet,  and  occasional  anodynes,  are  the  only  internal 
remedies  generally  required  ;  and.  externally,  a  little  cold 
cream  or  fresh  spermaceti  ointment,  or  the  occasional 
application  of  a  very  weak  Goulard's  lotion,  is  all  that  is 
necessary. 

Shingles.  In  Architecture,  small  slabs  of  wood,  or 
quartered  oaken  boards,  used  instead  of  slates  or  tiles 
tor  covering  churches  or  spires.  They  are  sawn  to  a  cer- 
tain scantling,  or  rather  cleft  to  about  an  inch  thick  at 
one  end,  and  shaped  like  wedges,  four  or  five  inches  broad 
and  eight  or  nine  inches  long. 

SHIP.  A  general  term  Tor  all  large  vessels,  but  re- 
stricted  by  n-amen  to  such  only  as  have  three  complete 
masts ;  i.  e.  lower,  top,  and  top-gallant  masts.  As  we 
cannot  here  give  a  complete  description  of  so  complex 
a  fabric,  and  as  the  reader  will  have  become  familiar  with 
the  forms  of  ships  from  prints,  we  shall  merely  attempt 
to  convey  some  general  ideas  on  the  subject.  After  the 
hull  has  been  completed,  a  slight  account  of  the  con- 
struction of  which  has  been  given  under  Naval  Archi- 
tecture, the  ballast,  which  is  necessary  In  most  ships  to 
urn  upright  when  under  sail,  and  which  Is  in  men- 

'  the  hold. 
The  masts 
loose  pieces 

of  wood,  called  dunnage,  on  which  rest  the  iron  tanks 
containing  the  water  to  drink,  or  water  casks.  The  hold 
in  large  ships  is  divided  by  partitions  into  the  fore,  main, 
and  after  holds.  At  the  lore  extremity,  in  men-of-war, 
are  the  gunner's,  boatswain's,  and  carpenter's  store  rooms, 
con  talcing  arms,  supplies  of  rope,  bolts,  pump  gear,  and 
other  materials  of  the  fittings,  or  for  repairs.  In  this 
part  also  is  the  fore  powder  magazine,  when  there  arc 
two.  In  the  fore  hold  are  stowed  water,  wood  for  firing, 
and,  separated  by  a  strong  partition,  coals.  In  the  main 
hold  are  stowed  water,  stores,  chain  cables,  Ac.  In  the 
after  hold  are  the  provisions ;  and,  in  the  ipirit  room,  the 
spirits :  here  also  is  the  powder  magasine.  In  the  narrow 
and  shallow  after  extremity  is  stowed  the  bread  or  bis- 
cuit. The  spare  sails  are  kept  in  a  space  called  the  sail 
room,  over  the  fore  hold.  The  hemp  cables  are  kept  in 
the  cable  tiers,  on  a  deck  over  the  main  hold.  These 
decks  immediately  over  the  holds  constitute  generally 
the  fore  and  after  cock  pits.  In  large  ships  the  whole 
deck  is  called  the  orlop  deck.  On  the  lower  dock,  which 
is  next  above  the  former,  the  men  mess  and  sleep.  In 
frigates,  and  smaller  vessels,  this  deck  is  a  little  below 
the  water  ;  in  two  and  three  deckers,  it  is  three  or  more 
feet  above  the  water,  and  is  the  lower  gun  deck. 

In  merchant  ships  the  arrangements  depend,  of  course, 
on  the  size  of  the  vessel  and  the  nature  of  the  cargo. 
In  all  these  vessels,  however,  the  place  allotted  to  the 
crew  is  in  the  fore  part,  and  Is  called  ibv/ore  peak.  Ships 
are,  in  general,  constructed  for  the  purposes  of  burden, 
expedition,  and  war  ;  the  latter  class,  which  must  possess 
also,  in  part,  the  qualities  of  the  other  two,  exhibit  the 
finest  models.  The  largest  ships,  of  120  guns,  carry  three 
complete  rows  or  tiers  of  heavy  cannon  (3'i-pounders), 
and  are  thence  called  three-deckers  ;  of  late  years  some 
still  heavier  guns  have  been  introduced.  Each  deck  has 
from  15  to  17  guns  on  each  side.  The  middle  of  these 
decks  is  called  the  middle  deck  ;  and  the  deck  next  above 
this,  or  which  is  next  below  the  uppermost  deck,  the 
main  deck.  Guns  are  also  carried  on  the  upper  deck,  of 
which  the  fore  part  is  called  the  forecatile,  and  the  part 
abaft  the  main  mast  the  quarter  deck.  The  deck  over 
this  last,  extending  from  the  after  extremity  to  a  little 
before  the  mwzen  mast,  is  called  the  poop.  The  alter 
parts  of  these  decks,  from  and  including  the  miss  en  mast, 
are  the  cabins  of  t lie  admiral,  captain,  and  the  officers; 
the  latter  being  called  the  ward  room  in  ships  of  the  line, 
and  the  gun  room  in  frigates.    The  length  of  a  ship  of 
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The  whole  weight  of  such  a  ship,  with  her  crew  and  pro- 
visions, is  about  4 GOO  tons,  of  which  the  hull  or  shell  is 
about  half.  The  men,  with  their  effects,  amount  to  100 
tons  ;  and  the  guns,  arms,  and  powder,  to  -VK)  tons.  The 
32-poundcr  (long  gun),  and  carriage,  weigh  72  cwt.,  and 
the  carronade  one  third  of  this.  Two-deckers  carry  from 
7')  to  90  guns.  In  bad  weather  the  ports  of  the  lower  deck 
are  defended  by  heavy  lids  called  port*,  which  are  firmly 
secured  from  within,  the  guns  being  then  run  in  and  se- 
cured from  motion.  Frigates  carry  one  tier  of  guns  on 
the  main  deck,  besides  guns  on  the  upper  deck  ; 
1112 
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Fine  sailing  ships  have  gone  upwards  of  1}  knot*  (or 
sea  miles  of  6080  feet)  an  hour,  in  a  squall  ;  and  i 
of  10  knots  on  a  bow  line,  that  is.  the  sails  being  i 
trimmed  when  the  direction  of  the  wind 
of  about  67°  with  that  of  the  ship's  ! 

The  principal  scientific  works  on 
Tratti  du  Satire  ;  Euler,  Scientist  Savatu  ; 
de  la  Construction  et  de  la  Manaruvre  det  Fm 
Don  George  Juan,  Eramen Maritime,  and  a  French  trans- 
lation, with  notes,  by  L'Eveque ;  Chapman's  Xaral  Archi- 
tecture, Ac.  Much  general  information  la  to  be  found 
In  Char  nock's  Marine  Architecture,  and  many  other  works 
contained  in  any  good  catalogue,  under  tbe  head*  Nav^l 
Architecture,  Seamanship,  especially  in  Darcp  Lever's 
Seamanship,  Ac.  But  the  subject  has  as  yet  been  but 
imperfectly  treated,  and  many  points  of  great  practical 
importance,  and  unconnected  with  the  particular  pro- 
perties of  fluids,  have  not  been  discussed. 

SHIP,  ARMED.  In  the  English  usages  of  war,  a  pri- 
vate vessel  occasionally  taken  into  the  service  of  govern- 
ment in  time  of  war,  armed  and  equipped  like  a  resruW 
ship  of  war,  and  commanded  by  an  officer  of  the  navy, 
with  the  rank  of  master  and  commander. 

SHIP-BUILDING.  See  Naval  AacRtTrcrcsju 

SHIP  MONEY.  The  celebrated  lax  imposed  by 
Charles  I.  without  authority  of  parliament,  which  proved 
one  of  the  most  immediate  cause*  of  the  discontents  that 
ended  in  the  great  rebellion.  This  device  was  first  put 
in  practice  in  1634.  It  was  by  a  writ,  directed  to  the  she- 
riff of  every  county,  to  provide  a  ship  for  the  king's 
vice  ;  accompanied  by  written  instructions,  aj 
sum  of  money  to  be  levied  instead.  This  writ  I 
by  Attorney-General  Noy.  The  tax  was  paii 
four  years  without  opposition  ;  when  the  question  of  its 
legality  was  raised  by  the  refusal  of  Hampden  to  pay  his 
share.  It  was  argued  before  the  judges  in  tbe  Exchequer 
Chamber,  of  whom  a  great  majority  gave  judgment  for 
the  crown.  The  act  "  whereby  all  the  proceedings  in 
the  business  of  ship-money  were  adjudged  void,  and  dis- 
annulled, and  the  judgments,  enrolments,  and  entnt* 
thereupon  vacated  and  cancelled,"  was  one  of  the  6r*t 
proceedings  of  the  Long  Parliament.  ( See  Clarendon, 
books  i.  lit.) 

SHIPS,  REGISTRY  OF.  In  Commercial  Navi- 
gation, the  registration  or  enrolment  of  ships  at  the 
custom-house,  so  as  to  entitle  them  to  be  classed  among, 
and  to  enjoy  the  privileges  of,  British-built  ships. 

The  registry  or  ships  appears  to  have  been  first  intro- 
duced into  this  country  by  the  Navigation  Act  ( 12  Car.  2. 
c.  19.  anno  1660).  Several  provisions  were  made  with 
respect  to  it  by  the  7  A  H  Will.  3.  c.22. ;  and  the  whole 
was  reduced  into  a  system  by  the  27  Geo.  3.  c.  19. 

It  may  be  laid  down  in  general,  that  a  vessel,  in  order 
to  be  admitted  to  registry,  and  consequently  to  enjoy  the 
privileges  and  advantages  that  exclusivelv  belong  to  a 
British  ship,  must  be  the  property  of  his  Majesty's  sob. 
jects  in  the  United  Kingdom  or  some  or  its  " 
and  that  it  must  have  been  built  in  the 
Kingdom.  Ac.  or  been  a  prise  - 
or  a  vessel  legally  condemned 
laws. 

The  great,  and  perhaps  the  only  original  object  of  the 
registration  of  ships,  was  to  facilitate  the  exclusion  of 
foreign  ships  from  those  dejmrtments  in  which  they  were 
prohibited  from  engaging  by  the  navigation  laws,  by 
affording  a  ready  means  of  distinguishing  such  at  were 
really  British.  It  has  also  been  considered  advantageous 
to  individuals,  by  preventing  the  fraudulent  assignment 
of  property  in  ships ;  but  Lord  Tenterden  has  ob*«-rved. 
in  reference  to  this  supposed  advantage,  that  *'  tbe  in- 
stances in  which  fair  and  honest  transactions  are  ren- 
dered unavailable,  through  a  negligent  want  of  compliance 
with  the  forms  directed  by  these  and  other  statutes 
requiring  a  public  register  of  conveyances,  make  tbe  ex- 
pediency ol  .ill  such  regulations, coti»idered  »i 
to  private  benefit  only,  a  matter  of  question 
vcrsy."  {Imw  of  Shipping,  part  i.  c.  2.) 

SHIPWRECK,  in  the  open  sea,  arises  from  the 
leaking  in  at  the  bottom  of  a  ship  faster  than  the 
can  discharge  it ;  or  from  the  sea  coming  over  one  of 

th^VesseTbe^g^overset  by  the' vind." 
of  a  weak  ship  in  a  heavy  sea  the  seams  of  the  i 
bottom  open,  and  the  caulking  works  loosen.  \\  hen  the 
loss  of  a  mast  occurs,  the  ship  is  often  left  entirely  to  the 
action  of  the  waves.  People  unused  to  the  sea  look  *  ith 
admiration  on  the  strength  and  solidity  of  a  ship;  bat 
those  who  have  experienced  the  violent  shocks  of  the 
waves,  and  are  conversant  with  the  effects  of  incessant 
agitation  upon  any  fabric,  and  the  straining  effects  of 
the  masts  and  sails  on  tbe  hull,  are  rather  surprised 
that  such  a  machine  should  hold  together  for  so  many 
)v;ir*. 

When  the  ship  is  wrecked  near  the  shore,  tbe  obj«"t  is" 
to  land  the  crew.   The  first 
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believe.  Bell's,  in  1791.  A  mortar  was  fired  from  the 
ship,  carrylug  a  shell  with  a  rope  attached,  by  which 
communication  with  the  shore  might  ho  established. 
Captain  Manby,  in  1808,  employed  the  mortar  on  shore, 
where  alone,  ft  is  obvious,  its  action  could  be  depended 
upon  ;  and  methods  have  since  been  adopted  for  winding 
the  rope  on  a  cone  for  disengaging  it  without  impediment, 
which  had  been  found  the  chief  difficulty. 

SHIRR.  A  territorial  division.  (From  the  Anglo- 
Saxon  scyran.  to  divide  ;  whence  the  verb  to  sheer.)  In 
modern  language,  shire  is  synonym  on  9  with  county  ;  but 
some  smaller  districts  in  the  north  of  England  retain 
the  provincial  appellation  of  shires:  as  Richmondshire, 
in  the  North  Riding  of  Yorkshire;  Hallamshire.  or  the 
manor  of  Hallam,  In  the  West  Riding,  which  is  nearly 
coextensive  with  the  parish  of  Sheffield.   See  County. 

SHIRE  CLERK.  An  officer  appointed  by  the  sheriff 
to  assist  In  keeping  the  county  court. 

SHIRE  MOTE.    The  Shire  Meeting;  i.e.  sheriff', 

SHOOTING  STARS.  Well-known  meteors,  of  which 
the  origin  and  nature  are  involved  in  great  obscurity, 
and  which  have,  of  late  years,  excited  extraordinary  in- 
terest by  their  periodical  appearances  in  unusually  great 
numbers. 

Phenomena  qf  Shooting  Start  The  apparent  magni- 
tudes of  these  meteors  are  widely  different.  The  greater 
part  of  them  resemble  stars  of  the  3d.  4th,  5th,  and  6th 
magnitudes  ;  but  some  occur  which  surpass  stars  of  the 
1  »t  magnitude,  and  even  exceed  Jupiter  and  Venus  in 
brilliancy.  In  some  of  them  the  globular  form  can  be 
easily  recognized  :  these  are,  in  every  respect,  similar  to 
bolides  or  fire-balls  ;  and.  In  fact,  it  is  impossible,  from 
their  appearances,  to  make  any  distinction  between  the 
larger  shooting  stars  and  the  smaller  Individuals  of  the 
class  of  meteors  to  which  the  name  of  fire-balls  Is  usu- 
ally appropriated.  See  Firr-balls. 

Shooting  stars  appear  to  be  equally  numerous  in  every 
climate.  The  weather  seems  to  have  no  influence  upon 
their  number .  They  arc  observed  at  all  times  of  the  year  ; 
but.  generally  speaking,  they  appear  to  be  more  abun- 
dant  In  the  end  of  summer  and  autumn  than  at  the  other 


of  the  shooting  stars  leave  a  luminous  train 
them,  which  marks  their  path  through  the  sky 
with  a  milk-white  light.  These  trains  for  the  most  part 
disappear  in  a  few  seconds  ;  but  sometimes  they  continue 
longer,  and  even  for  several  minutes.  In  the  case  of 
actual  fire-balls.  Dr.  Olbers  observed  trains  which  con- 
tinued from  six  to  seven  minutes  ;  and  Brandes,  in  one 
instance,  estimated  that  fifteen  minutes  elapsed  between 
the  extinction  of  the  fire-ball  and  the  disappearance  of 
the  luminous  train.  The  trains  in  general  assume  the 
form  of  a  cylinder,  the  interior  of  which  is  void  of  lu- 
minous matter ;  and  not  unfrequently,  before  their  dis- 
appearance, they  take  a  curved  form.  The  most  probable 
explanation  is,  that  they  are  caused  by  a  gaseous  matter 
left  behind  by  the  meteor,  and  bent  by  currents  of  air. 

The  older  philosophers  had  formed  various  theories  to 
explain  these  remarkable  phenomena.  By  some  they  were 
supposed  to  be  the  products  of  an  oily  sulphurous  vapour 
existing  in  the  atmosphere,  which  being  disposed  in  thin 
layers,  and  becoming  inflamed  by  some  means,  would 
exhibit  the  appearance  of  a  clear  brilliant  spark  passing 
rapidly  from  one  point  to  another.  About  the  middle  of 
the  last  century,  when  the  effects  and  phenomena  of 
« lectricity  began  to  be  better  understood,  Beccaria  and 
Vassal!,  among  others,  regarded  the  shooting  stars  as 
merely  electrical  sparks ;  an  hypothesis  which  was  soon 
shown  to  be  untenable.  At  a  later  period,  when  the 
Inflammable  nature  of  the  gases  became  known,  La- 
voisier, Volta,  Herbert,  Toaldo,  Gren,  and  others,  re- 
ferred these  meteors  to  hydrogen  gas,  which,  by  reason 
or  its  inferior  density,  they  supposed  must  be  accumu- 
lated in  the  higher  regions  of  the  atmosphere.  Dalton, 
however,  showed  that  such  accumulation  cannot  take 
place,  inasmuch  as  all  the  gases  which  constitute  the 
atmosphere  must  be  equally  diffused  through  its  whole 
extent,  according  to  the  law  of  Mariotte.  Oeluc  main- 
tained that  certain  phosphoric  exhalations  generated  in 
the  earth,  and  becoming  inflamed  In  the  sky,  formed  the 
true  essence  of  the  shooting  stars. 

In  this  state  the  subject  remained  when  Chladnl  pub- 
lished his  celebrated  work  on  the  causes  of  the  masses 
of  Iron  and  other  similar  substances  found  in  Siberia  by 
Pallas,  In  which  he  clearly  established,  by  comparing 
the  circumstances  of  a  great  multitude  of  observations, 
that  the  fire-balls  are  meteors  having  their  origin  beyond 
our  atmosphere ;  that,  in  fact,  they  are  mines  of  nebu- 
lous matter  moving  In  space  with  planetary  velocities, 
which,  when  they  come  in  the  way  of  the  earth  In  its 
revolution  about  the  sun,  and  enter  the  atmosphere, 
are  inflamed  by  its  resistance  and  friction,  and  become 
luminous,  sometimes  scattering  masses  of  stone  and  iron 
on  the  ground.  Halley,  Wallis,  Pringle,  Maskelyne.  and 
,  had  previously  assigne " 

but  without  susr-ectin?  that 
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Iron  fell  from  them.  The  close  resemblance  which  the 
greater  part  of  the  shooting  stars  present  to  fire-balls, 
at  once  induced  Chladnl  to  consider  these  phenomena 
also  as  cosmical :  that  is  to  say,  as  small  masses  of  mat- 
ter not  having  their  origin  in  our  atmosphere,  but  entering 
It  from  without,  and  which  are  either  entirely  consumed 
In  it,  or  become  extinguished  when  they  have  passed  be- 
yond It. 

These  conclusions,  however,  required  to  be  confirmed 
by  a  more  accurate  investigation  of  the  phenomena  ;  for 
as  yet  no  exact  determination  had  been  made  of  the 
actual  average  heights  of  the  shooting  stars  above  the 
earth,  or  of  their  orbits,  velocities,  or  magnitudes.  In 
the  year  1798  this  important  but  difficult  Inquiry  was  un- 
dertaken by  Professors  Brandes  of  Leipsig,  and  Ben- 
lenberg  of  Dusscldorf  (both  at  that  time  students  in 
Gtittlngen).  Having  selected  a  base  line  (about  nine  miles 
la  length),  they  placed  themselves  at  its  extremities 
on  appointed  nights,  and  observed  all  the  shooting  stars 
which  appeared,  tracing  their  courses  through  the  heavens 
on  a  celestial  map.  and  noting  the  instants  of  their  ap- 
pearances and  extinctions  by  chronometers  previously 
compared.  The  differences  of  the  paths  traced  on  the 
maps  afforded  data  for  the  determination  of  the  paral- 
laxes, and  consequently  the  heights  and  the  lengths  of  the 
orbits.  On  six  evenings,  between  September  and  Novem- 
I  ber,  the  whole  number  of  shooting  stars  seen  by  both 
(  observers  was  403  ;  of  these  22  were  Identified  as  having 
;  been  observed  by  each  In  such  a  manner  that  the  altitude 
j  of  the  meteor  above  the  ground  at  the  instant  of  extinc- 
tion could  be  computed.  The  least  of  the  altitudes  was 
)  about  6  English  miles.  Of  the  whole  there  were  7  under 
45  miles;  9  between  45  and  90;  6  above  90;  and  tho 
highest  was  above  MO  miles.  There  were  only  two  ob- 
served so  completely  ju  to  afford  data  for  determining  the 
velocity.  The  first  gave  2b  miles,  and  the  second  from 
17  to  21  miles  in  a  second.  The  most  remarkable  result 
was,  that  one  of  them  certainly  was  observed  not  to  /all, 
but  to  move  In  a  direction  away  from  the  earth. 

By  these  observations  a  precise  idea  was  first  obtained 
of  the  altitudes,  distances,  and  velocities  of  these  singular 
meteors.  A  similar  but  more  extended  plan  of  observ- 
ation was  organised  by  Brandes  in  1823,  and  carried  into 
at  Breslau  and  the  neighbouring  towns  by  n  con- 
Mi  number  of  persons  observing  at  the  same  time 
on  concerted  nights.  Between  April  and  October  stbout 
1800  shooting  stars  were  noted  at  the  different  places ;  out 
of  which  number  02  were  found  which  had  been  observed 
simultaneously  at  more  than  one  station  in  such  a  man- 
ner that  their  respective  altitudes  could  be  determined, 
and  36  others  of  which  the  observations  furnished  data 
for  estimating  the  entire  orbits.  Of  these 98,  the  heights 
(at  the  time  of  extinction)  of  4  were  computed  to  be 
under  15  English  miles  ;  of  15  between  15  and  30  miles  ; 
of  22  between  30  and  45  ;  of  33  between  45  and  70 ;  of  13 
between  70  and  90 ;  and  of  1 1  above  90  miles.  Of  these 
last  two  had  an  altitude  of  about  140  miles,  one  of  220 
miles,  one  of  280,  and  there  was  one  of  which  the  height 
was  estimated  to  exceed  4<S0  miles. 

Of  the  36  computed  orbits,  in  26  instances  the  motion 
was  downwards,  in  one  case  horizontal,  and  in  the  re- 
maining 9  more  or  less  upwards.  The  velocities  were 
between  18  and  36  miles  in  a  second.  The  trajectories 
were  frequently  not  straight  lines,  but  incurvated  some- 
times in  the  horisontal  and  sometimes  in  the  vertical 
direction,  and  sometimes  they  were  of  a  serpentine  form. 
The  predominating  direction  of  the  motion  of  the  meteors 
from  north-east  to  south-west,  contrary  to  that  of  the 
earth  in  it*  orbit,  was  very  remarkable,  and  is  important 
In  reference  to  their  physical  theory. 

A  similar  set  of  observations  was  made  in  Belgium  in 
1*24.  under  the  direction  of  M.  Quetclet.  the  results  of 
which  arc  published  In  the  Annuaire  de  BruielUs  for 
1837.  M.  Quetclet  was  chiefly  solicitous  to  determine 
the  velocity  of  the  meteors.  He  obtained  six  correspond- 
ing  observations  from  which  this  element  could  be  de- 
duced, and  the  results  varied  from  ten  to  twenty-five 
English  miles  in  a  second.  The  mean  of  the  six  results 
gave  a  velocity  of  nearly  seventeen  miles  per  second,  a 
little  less  than  that  of  the  earth  in  its  orbit. 

Another  set  of  corresponding  observations  was  made 
in  Switzerland  on  the  10th  of  August,  1838  1  a  circum- 
stantial account  of  which  Is  given  by  M.  Wartmann  in 
Quetelet's  Correspondence  Jtiathetnatique,  for  July,  KT.i, 
M.  Wartmann  and  five  other  observers. provided  with  ce- 
lestial charts,  stationed  themselves  at  the  observatory  of 
Geneva;  and  the  corresponding  observations  were  made  at 
Plauchettes,  a  village  about  sixty  miles  to  the  north-east 
of  that  city.  In  the  space  of  seven  and  a  half  hours,  the 
number  of  meteors  observed  by  the  six  observers  at  Ge- 
neva was  381  ;  and  during  five  and  a  half  hours,  the  num- 
ber observed  at  IManchettes  by  two  observers  was  104.  All 
the  circumstances  of  the  phenomena  —  the  place  of  the 
apparition  and  disappearance  of  each  meteor,  the  time  It 
continued  visible,  it*  brightness  relatively  to  the  fixed 
whether  accompanied  with  a  train,  tee.  —  were 
noted,  and  the  trajectories  projected  on  a  large 
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to  the 


i  extent  of  the  trajectories  described  by 
as  very  different,  varying  from  8°  to  70°  of 
The  velocities  appeared  also  to  differ  consi- 
derably; but  the  average  velocity  was  supposed  by  M.Wart- 
raann  to  be  85°  per  second.  It  was  found,  from  the  compa- 
rison of  the  simultaneous  observations,  that  the  average 
height  above  the  ground  was  about  MO  miles  ;  and  hence 
the  relative  velocity  was  computed  to  be  about  340  miles  in 
a  second.  But  as  the  greater  number  moved  In  a  direction 
opposite  to  that  of  the  earth  in  its  orbit,  the  relative  velo- 
city must  be  diminished  by  the  earth's  velocity  (about 
19  miles  in  a  second).  This  still  leaves  upwards  of  220 
miles  per  second  for  the  absolute  velocity  of  the  meteor, 
which  is  more  than  eleven  times  the  orbital  velocity  of 
the  earth,  seven  and  a  half  times  that  of  the  planet  Mer- 
cury,  and  probably  greater  than  that  of  the  comets  at 
their  perihelia. 

Such  are  the  principal  facts  which  have  yet  been  esta- 
blished respecting  the  heights,  velocities,  and  orbits  of  the 
shooting  stars  ;  and  it  is  from  these  chiefly  that  we  are 
enabled  to  form  any  probable  conjectures  respecting  their 
origin.  And  since  it  is  now  established  that  no  difference 
is  observable  between  the  larger  shooting  stars  and  small 
fire-balls,  both  having  similar  altitudes  and  velocities,  and 
presenting  absolutely  the  same  appearances,  we  may  as- 
sume them  to  be  of  the  same  nature,  and  that  whatever 
has  been  proved  respecting  fire-balls  will  apply  equally 
•  shooting  stars.  Whether  the  meteoric  ap. 
which  the  latter  term  is  applied  may  not  in- 
of  totally  different  natures,  is  a  question 
*.  It  is  possible  that  among  the  shooting 
stars  there  may  be  objects  which  are  merely  electric 
sparks,  or  which  have  their  origin  in  spontaneously  In. 
flammable  gases,  known  or  unknown,  existing  In  the 
atmosphere ;  but  the  greater  part  of  them  must  be  con- 
sidered as  identical  with  fire-balls. 

Physical  Theory  of  the  Shooting  Star*.  —  Some  philo- 
sophers, as  already  stated,  have  ascribed  an  atmospheric 
origin  both  to  the  shooting  stars  and  fire-balls  ;  but  the 
observations  of  Brandes,  and  more  particularly  those  of 
Wartmann,  which  prove  that  many  or  them  appear  at  alti- 
tudes far  beyond  the  limits  which  can  be  assigned  with  any 
probability  to  the  atmosphere,  have  rendered  this  supposi- 
tion altogether  untenable.  Another  hypothesis  respecting 
their  origin  is,  that  they  are  bodies  projected  to  our  earth 
from  volcanoes  In  the  moon.  Dr.  Gibers  was  the  first, 
perhaps,  who  showed  the  possibility  of  this  hypothesis. 
On  computing  the  forces  necessary  to  overcome  the  moon's 
attraction,  he  found  that  a  body  projected  from  the  moon 
with  a  velocity  of  about  8500  feet  in  a  second  would  not 
fall  bark  on  the  lunar  surface,  but  recede  from  it  In- 
j  ;  and  that  in  order  to  reach  the  earth  it  Is  only 
try  that  tho  projectile  should  have  the  velocity  of 
feet,  which  is  quite  conceivable,  being  only  about 
four  or  five  times  that  of  a  cannon  ball.  The  hypothesis 
of  the  lunar  origin  of  meteoric  stones  was  adopted  by 
leltus,  Benzenberg,  and  others  ;  but  " 
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the  shooting  st 
origin  extremely  Improbable  with  respect  to  them.  In 
order  to  enter  our  atmosphere  with  a  velocity  or  20  miles 
in  a  second,  it  may  be  shown  that  If  they  come  from  the 
moon  they  must  have  been  projected  from  the  lunar 
surface  with  a  velocity  of  about  120,000  fes-t  in  a  second, 
which  may  be  regarded  as  altogether  impossible. 

It  thus  appears  that  those  shooting  stars  and  fire-balls 
which  have  the  planetary  velocity  of  from  20  to  40  miles 
in  a  second,  cannot  with  any  probability  be  regarded  as 
having  their  origin  in  the  moon.  Whether  any  indi- 
vidual bodies  moving  with  a  smaller  velocity  may  have 
a  lunar  origin,  is  a  question  which  cannot  be  decisively 
answered.  "  To  me,"  says  Dr.  Olbers,  "  It  does  not  ap- 
pear at  all  probable  ;  and  I  regard  the  moon,  in  its  present 
circumstances,  as  an  extremely  peaceable  neighbour, 
which,  from  Its  want  of  water  and  atmosphere,  is  no 
longer  capable  of  any  strong  explosions." 

The  hypothesis  first  suggested  by  Chladni  is  that 
which  appears  to  have  met  with  roost  favour,  having  been 
adopted  by  Arago  and  other  eminent  astronomers  of  the 
present  day  to  explain  the  November  phenomena.  It 
consists  in  supposing  that,  independently  of  the  great 
planets,  there  exist  In  the  planetary  regions  myriads  of 
of  small  bodies  which  circulate  about  the  sun.  generally 
In  groups  of  sones  ;  and  that  some  of  these  tones  Inter- 
sect the  ecliptic,  and  are  consequently  encountered  by 
the  earth  In  its  annual  revolution.    The  principal  dith- 


prlnctpal 

culties  attending  this  theory  are  the  following : —  First, 
that  bodies  moving  in  groups  In  the  circumstances  sup- 
posed must  necessarily  move  In  the  same  direction,  and 
consequently,  when  they  become  visible  from  the  earth, 
would  all  appear  to  emanate  from  oue  point  and  move 
towards  the  opposite.  Now,  although  the  observations 
seem  to  show  that  tho  predominating  direction  Is  from 
north-east  to  south-west,  yet  shooting  stars  are  observed 
on  the  same  nights  to  emanate  from  all  points  of  the 
heavens,  and  to  move  in  all  possible  directions.  Se- 
condly, their  average  velocity  (especially  as  determined 
by  Wartmann)  greatly  exceeds  that  which  any  body  cir- 


whole  minutes,  and  also  from  their  being  situated 
the  earth's  shadow,  and  at  heights  far  exceeding  those  at 
which  the  atmosphere  can  be  supposed  capable  of  sup- 
porting combustion,  It  is  manifest  that  their  light  is  not 
reflected  from  the  sun ;  they  must  therefore  be  self- 
luminous,  which  is  contrary  to  every  analogy  of  the  soUr 
system.  Fourthly,  if  masses  of  solid  matter  approached 
so  near  the  earth  as  many  of  the  shooting  stars  do,  seme 
of  them  would  inevitably  be  attracted  to  it ;  bat  of  the 
thousands  of  shooting  stars  which  have  been  observed, 
there  Is  no  authenticated  instance  of  any  one  hano? 
actually  reached  the  earth.  Fifthly,  Instead  of  the  meteori 
being  attracted  to  the  earth,  some  of  them  are  observed 
actually  to  rise  upwards,  and  to  describe  orbits  which  sir 
convex  towards  the  earth  ;  a  circumstance  of  which,  <  n 
the  present  hypothesis,  it  seems  difficult  to  give  any 
rational  explanation. 

From  the  difficulties  attending  every  hypothesis  which 
has  hitherto  been  proposed,  it  may  be  inferred  bow  very 
little  real  knowledge  has  yet  been  obtained  respecting  tho 
nature  of  the  shooting  stars.  It  is  certain  that  tbey  ap- 
pear at  great  altitudes  above  the  earth,  and  that  they 
move  with  prodigious  velocity;  but  every 
respecting  them  is  involved  in  r~ 
the  whole  of  the  facts,  MX' 
rational  conclusion  we  can  adopt  is,  that 
probably  owe  their  origin  to  the  disengagement  of  < 
tricky,  or  or  some  analogous  matter,  which  takes  pUre 
in  the  celestial  regions  on  every  occasion  in  which  th* 
conditions  necessary  for  the  production  of  the  phenomena 
are  renewed. 

The  presumptions  in  favour  of  the  cosmic*!  origin  of 
the  shooting  stars  are  chiefly  founded  on  their  periodical 
recurrence  at  certain  epochs  of  the  year,  and  the  extra* 
ordinary  displays  of  the  phenomena  in  various  years  oci 
the  nights  of  the  1 2th  or  13th  of  November.  We  shall 
here  merely  state  the  principal  circumstances  accom part- 
ing those  of  1799,  which  put  the  notion  of  a  /stssor  origin 
entirely  out  of  the  question. 

On  the  morning  or  the  12th  or  November,  1799.  before 
sunrise,  Humboldt  and  Bon  plan  d,  then  on  the  coast  of 
Mexico,  were  witnesses  to  a  remarkable  exhibition  of 
shooting  stars  and  Are-balls.  They  filled  the  part  of  the 
heavens  extending  from  doe  east  to  about  80°  towards 
the  north  and  south.  They  rose  from  the  horizon  be- 
tween the  east  and  east -north-east  points,  described  an* 
of  unequal  magnitude,  and  fall  towards  the  south  ;  tone 
of  them  rose  to  the  height  of  40°,  all  above  85°  or  3tf\ 
Many  of  them  appeared  to  explode,  but  the 
her  disappeared  without  emitting  sparks  :  s 
nucleus  apparently  equal  to  Jupiter.  This 
able  spectacle  was  seen  at  the  same  time  in 
the  borders  of  Braiil,  in  French  Guiana,  in  the 
of  Bahama,  on  the  continent  of  .North  America,  in 
brador,  and  in  Greenland  ;  and  even  at  Carlsrube,  Hi 
and  other  places  in  Germany,  many  shooting  stars 
seen  on  the  same  day.  At  Sain  and  Hoffenthal  in  !«*- 
brador,  and  at  Neuhernhut  and  Licbtenau  In  Greenland, 
the  meteors  seem  to  hare  approached  the  nearest  to  the 
earth.  At  Naln  they  fell  towards  all  points  of  the 
horizon  ;  and  some  of  them  had  a  diameter  whirl)  th*- 
spectators  estimated  at  half  an  ell.  (See  HumhoUi't 
Rccueil  dn  Fopaget,  tfc.  vol.  it) 

Under  the  term  Fixs-dalls,  the  reader  will  find  an  ac- 
count of  a  not  less  stupendous  exhibition  which  look 
place  In  North  America  on  the  night  of  the  12th  of  No- 
vember, 1833.  In  1R34,  a  similar  phenomenon  occurred  on 
the  night  of  the  13th  of  November ;  but  on  this  occasion 
the  meteors  were  of  a  smaller  size.  In  1k.V>.  I  H3h.  anJ 
1M3M,  shooting  stars  were  observed  on  the  night  of  No- 
vember I  nth  in  different  parts  of  the  world  ;  but  though 
diligently  looked  for  on  the  same  nights  In  19 
they  do  not  appear  to  have  been  more  nur 
other  nights  about  the  same  season  of  the  year. 


The  second  great  meteoric  epoch  Is  the  10th  of  August, 
first  pointed  out  by  M.  Quetelet ;  and  although  no  dis- 
plays similar  to  those  of  the  No  vera  be 
witnessed  on  this  night,  there  are  mo 
recurrence  of  the  phenomena.  In  the  last 
(1K3H,  1839,  l*to  >,  shooting  stars  were  observed  in  errat 
numbers  both  on  the  9th  and  10th  ;  but  tbey  appear  io 
general  to  be  unusually  abundant  durmg  the  two  first 
weeks  of  August.    The  other  periods  which  have  been 


remarked  arethe  IRth  of  October,  the  23dor24th  of  April. 

1Mb 

to  the  20th  of  June,  and  the  2d  of  January. 


the  6th  and  7th  of  December,  the  nights  from  the 


llalley  first  suggested  the  idea  that  the  shooting  stars 
may  be  observed  as  signals  for  determining  differences 
of  longitude  by  simultaneous  observations;  and  Ma.'kelyne 
In  17*3  published  a  paper  on  the  subject,  in  which  he 
calls  the  attention  or  astronomers  to  the  phenomena,  and 
distinctly  points  out  this  application.  The  idea  was  re- 
vived by  Betueoberg  in  1802 ;  but  so  long  as  they 
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SHORE. 

regarded  merely  at  casual  phenomena,  it  could  scarcely 
hoped  that  they  would  be  of  much  use  in  this  respect 


to  practical  astronomy.  At  toon,  however,  at  their  pe- 
riodicity became  probable,  the  phenomena  acquired  anew 
interest  ;  and  tome  recent  attempt*  to  determine  longi- 
tudes in  tlu»  manner  have  proved  that  the  method  it 
not  to  he  disregarded.  (  Monthly  Xottces  of  the  R.  Astr. 
Society  for  January,  1 M I . ) 

See  an  interesting  paper  on  thit  subject  by  Dr.  Others, 
tn  Schumacher'*  Jahrbuch  for  1837 ;  alto  the  Annuaire 
rfu  Bureau  de*  Longitude*  for  1H3G  ;  Mem.  de  f  Academie 
de  Bruxeilct  for  1838;  Schumacher'*  Astronamhches 
Kackrtchte*,  vols.  xvi.  and  xvii. ;  and  the  various  Scien- 
tific Journals. 

SHORE.  In  Architecture,  a  piece  of  timber  or  other 
material  placed  in  such  a  direction  as  to  prop  up  a  wall 
or  other  heavy  body. 

SHOT.  Any  kind  of  missile  discharged  by  an  instru- 
ment ;  but  the  term  usually  denotes  balls  for  fire-arms. 

SHOT  LOCKKHS.  Long  pieces  of  wood  pierced 
with  holes  like  cups,  in  which  the  shot  are  placed,  along 
the  sides  and  round  the  hatchways. 

SHOU'LDER.  In  Fortification,  the  angle  of  a  bastion 
included  between  the  face  and  flank. 
SHO'VELER.    The  name  of  a  species  of  duck,  re- 
larkable  for  the  length  and  terminal  expansion  of  the 

1  MmRi hi'ch  uTseth°ef  type. 
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SHRA'PNELL  SHELLS,  in  Gunnery,  are  thellt 
filled  with  a  quantity  of  musket  balls,  which,  when  the 
thell  explodct.  are  projected  about  1V>  yards  further. 
They  are  fired  from  gun*,  mortars,  and  howitiert,  and 
have  been  found  most  effective.  A  tlx -pounder spherical 
case  contains  twenty-seven  musket  balls,  which,  when 
the  shell  explodes,  do  at  much  injury  at  an  equal  number 
of  muskets,  at  a  distance  far  beyond  the  reach  of  musketry. 
(  Knew.  Brit.  art.  "  Gunnery.  ) 
SHREW.   See  Soaax. 

8HR1KE.  A  name  for  the  butcher  birds,  or  species  of 
Laniaries. 

SHRINE.  (Lat.  serinium,  a  deth  or  cabinet }  whence 
also  terras.)  Properly,  the  receptacle  of  the  remains  or 
relics  of  a  saint.  Shrines  are  of  two  sorts  :  portable, 
used  in  processions,  called  In  Latin  feretra  ;  and  fixed, 
tn  churches.  The  appropriate  place  for  shrines,  in  the 
churches  of  the  middle  ages,  wat  generally  in  the  eastern 
part,  in  the  space  behind  the  high  altar.  Such  it  the 
situation  of  the  celebrated  shrine  of  the  three  kings  of  Co- 
logne ;  and  tuch  was  that  of  the  shrines  at  St.  Alban's, 
Canterbury,  Durham,  and  Westminster,  before  the  Re- 
formation.   (Archa-ofoaia,  vol.i.) 

SHROUDS.  The  large  ropes  supporting  a 
laterally  ;  they  take  the  names  of  their  respective  i 


OVE  TUESDAY*.  The  Tuesday  after  Quir 
quagesima  Sunday,  and  immediately  preceding  Ash  Wed- 
nesday ;  to  called  from  the  Sax.  thriven,  to  conjest, 
because  on  that  dav  confession  was  made  preparatory  to 
the  fast  of  Lent.  The  custom  of*ringlng  the  bells  for 
this  occasion  was  long  retained  in  many  parishes,  parti- 
cularly In  London;  although  the  vulgar  name  of  "  pancake 
bell  "  thowt  that  little  wat  left  of  the  solemnity  beyond 
the  dinner  on  pancakes  which  followed  It.  See  Brand" * 
Popular  Antiquities,  for  an  account  of  the  various  Shrove- 
tide or  carnival  amusements  of  this  country. 

SHRUB.  A  small  low  dwarfish  tree,  which,  instead  of 
one  single  stem,  frequently  puts  forth  from  the  same 
root  several  sett  or  stem*. 

Shrub  it  alto  the  name  given  to  a  species  of  tweet 
wine  or  liqueur,  of  which  rum  formt  the  chief  Ingredient. 

SHUTTLE.  An  instrument  uted  by  weavers,  which 
guides  the  thread  it  contains,  so  as  to  make  it  form  the 
woofs  of  stuffs,  cloths,  linen,  and  other  fabrics,  by  throw, 
ing  the  shuttle  alternately  from  left  to  right  and  from 
right  to  left  acrost  between  the  threads  of  the  warp,  which 
are  stretched  out  lengthwise  on  the  loom.  In  the  middle 
of  the  shuttle  is  a  kind  of  cavity,  called  its  eye  or 
in  which  U  enclosed  the  spout,  i 
destined  for  the  woof. 

S II  WAN  PAN.  The  calculating  Instrument  of  the 
Chinese.  It  is  similar  In  shape  and  construction  to  the 
Roman  abacus,  and  it  used  in  the  same  manner.  See 
Abacus. 

SI.  In  Music,  the  name  for  the  seventh  sound,  added 
by  Le  Malrc.  a  Frenchman,  at  the  latter  end  of  the  17th 
century,  to  the  tlx  ancient  notes,  ut,  re,  ml,  fa,  sol,  la,  of 
Guido ;  by  means  whereof,  some  authors  say,  much  incon- 
venience In  the  ancient  gamut  is  avoided. 

SI'ALAGOGUE.  (  Gt.  rtmXm,  saliva,  and  mymyt,a 
leader. )    Medicines  which  increase  the  flow  of  saliva. 

SIBK'RITR.  A  mlneralogical  synonym  of  rubellitcor 
red  tourmaline,  the  finest  specimens  of  which  have  been 
found  In  Siberia. 

SI'BYL.  The  name  given  to  certain  prophetic 
women  said  to  have  lived  in  early  ages  in  Greece  and 
Italy.  Some  authors  recount  as  many  as  ten  of  them. 
Ill* 


SIGN. 

The  most  celebrated  were  the  Sibyl  of  Coma*,  fabled  to 
have  been  consulted  by  .Eneas,  and  the  prophetess  who 
offered  her  books  to  Tarquin  the  Proud.  ( See,  among 
many  authoritiet,  the  Mem.  de  VAc.  des  Inter,  vol.  xxlll.) 

SI'BYLLINB  BOOKS.  Documents  supposed  to  con- 
tain the  fate  of  the  Roman  empire.  Nine  of  them  are 
said  to  have  been  offered  by  an  old  woman,  called  Amal- 
thnea,  to  Tarquin  the  Proud  ,  but  Tarquin  refusing  to 
give  the  price  she  asked,  she  went  away,  and  burnt  three 
of  them.  Returning  with  the  remainder,  she  offered  them 
to  the  king  on  the  same  terms  as  before  ;  and  on  his 
second  refusal  departed  again,  and  returned  with  three, 
which  she  still  offered  at  the  same  price  as  the  original 
nine.  The  king,  struck  with  her  conduct,  at  last  acceded 
to  her  offer,  and  entrusted  the  care  of  the  books  to  certain 
priests  (the  quindecemviri).  Their  were  preserved  In  a 
stone  chest  beneath  the  temple  of  Jupiter  Capitol inus, 
and  were  consulted  in  times  of  public  danger  or  calamity. 
They  were  destroyed  by  the  fire  that  consumed  the 
Capitol  in  the  Marsic  war.  After  this  calamit) 
sadort  were  sent  to  collect  such  fragment!  of 
prophecies  at  they  could  pick  up  in 
and  from  the  vcrtes  thus  collected 
two  new  books,  which  were  deposited  in  two  gilt 
in  the  temple  of  the  Palatine  Apollo.  Slbylli 
are  often  quoted  by  Christian  writers,  as  conta 
phecies  of  Christianity  ;  but  these  are  spurious,  a  forgery 
of  the  2il  fpfitui'T* 

SICl'LIAN  VE'SPERS.  In  Modern  History,  the 
name  commonly  given  to  the  great  massacre  of  tho 
French  In  Sicily,  in  a.  d.  1883.  They  were  the  soldiers 
and  subjects  of  Charles  of  Anjou,  who  had  made  him- 
self master  of  the  island  after  the  defeat  and  death  of  Con- 
radin.  The  insurrection  broke  out  on  the  evening  of 
Easter  Tuesday,  whence  the  name.  Its  consequence 
wat  the  expulsion  of  Charlet ;  and  the  islander*  placed 
themselves  under  the  protection  of  the  king  of  Arragon. 

SIDE'HEAL.  (Lat.  tldut,aslar.)  Something  relating 
to  the  stars. 

The  sidereal  day  is  the  time  in  which  the  earth  makes 
a  complete  revolution  on  its  axis,  In  respect  of  the  fixed 
stars  or  any  fixed  point  In  space.  (See  Day.)  "  If  the 
sidereal  day  be  taken  equal  to  24  sidereal  hours,  the 
mean  solar  day  will  be  equal  to  94  h.  3  m.  S6*66sec.  of 
those  hours  ;  and  if  the  mean  solar  day  be  taken  equal  to 
24  mean  solar  hours,  the  sidereal  day  will  he  equal  to 
23  h.  66  m.  4  09  sec.  of  those  hours.  Or,  in  all  cases,  if 
we  with  to  determine,  in  sidereal  time,  the  value  of  any 
given  interval  expressed  in  mean  solar  time,  and  vice 
vend,  we  shall  have 

sidereal  time  =  1  00273791  x  mean  solar  time, 
mean  solar  time  «■  0-99726967  x  sidereal  time." 
(Baily's  Astrontnnical  Table*,  1827.) 

The  sidereal  year  it  the  time  in  which  the  earth  per- 
forms a  complete  revolution,  relatively  to  the  fixed  stars, 
in  its  orbit;  namely.  365-2663612  mean  tolar  days,  or  36ft  d. 
Ch.  9  m.  9-0  tec.,  being  20  m.  19*9  sec.  longer  than  the 
tropical  year.   See  Yea*. 

SIDF/ROCALCITE.  (Gr.  nirfH,  iron  ;  Lat.  calx. 
lime.)  The  name  given  by  Kirwan  to  the  brown  spar  of 
Werner. 

SIKNITE,  or  SYENITE.  (From  Syene  in  Egypt, 
whence  the  Romans  obtained  It  for  architectural  pur- 
poses.) A  granitic  aggregate  of  quarts,  felspar,  and 
hornblende.   See  Geology. 

SIERRA.  A  Spanish  term,  signifying  a  chain  of  bills, 
and  prefixed  to  the  names  of  several  placet  In  Spain,  and 
other  parti  discovered  or  colonised  by  the  Spaniards. 

SIESTA.  (Span.)  The  name  given  to  the  practice 
indulged  in  by  the  Spaniards,  and  the  in  habitant!  of 
hot  climates  generally,  of  resting  two  or  three  hours  in 
the  middle  or  the  day,  when  the  heat  is  too  oppressive  to 
admit  of  their  going  from  home. 

SIGILLA'RIA.  Fottil  plants  found  in  the  coal  form- 
ation. 

SIGN.  In  Algebra,  a  symbol  indicating  an  operation 
to  be  performed,  or  a  relation  subsisting  between  two 
quantities.  Of  the  former  kind,  those 
used  are,  +  for  addition,  —  for  tubtractlon,  x 


tlplication.  -r  for  divition.  a/  for  the  square  root,  #  for 
the  cube  root,  &  for  the  nth  root,  tec.  The  signs  de- 
noting a  relation  are,  =  equal  to,  >  greater  than,  <  less 


than,  &c 

Sign.  In  Astronomy,  a  portion  of  the  ecliptic  or 
xodiac,  containing  thirty  degrees,  or  a  twelfth  part  of  the 
complete  circle.  The  first  commences  at  the  point  of  the 
equator  through  which  the  sun  passes  at  the  time  of  the 
vernal  equinox;  and  they  are  counted  onwards,  proceed- 
ing from  west  to  east,  according  to  the  annual  course  of 
the  tun,  all  round  the  circle,  rhe  nam e*  of  the  twelve 
signs,  in  the  order  in  which  they  follow  each  other,  with 
the  characters  by  which  they  are  indicated  on  globes,  and 
in  the  almanacs  and  books  of  astronomy,  are  at  follows :  — 
Aril's  'Y1,  Tnuru*  tf,  Ocmini  JJ,  lancer  Leo  O, 
Virgo  lip.  Libra  ±±,  Scorpio  IT),  Sagittarius  jf,  Capri- 
eornus  Vj\  Aquarius  ~,  Pitees 

It  Is  to  be  remarked,  that  the  above  are  also  the  name* 
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SIGNALS,  NAVAL. 


nicer,  arc-  caneu  me  nesccnaing  signs. 
SI'GNALS.  NA'VAL,  imply  a  system  of  ty 
dressed  to  the  eye,  as  flags,  boards,  lights,  &i 


(above  200  years  before  our  era),  the  places  of  the 
and  the  constellations  were  coincident ;  but  owing 
to  the  motion  of  the  earth's  equator,  by  which  the  equi- 
noctial points  are  carried  backwards  on  the  ecliptic  about 
50* 6"  annually,  the  intersections  of  the  ecliptic  and  equa- 
tor, and  consequently  the  commencement  of  the  signs,  now 
correspond  to  different  stars,  the  first  point  of  the  sign 
Aries  being  at  present  near  the  beginning  of  the  constel- 
lation Pisces.  On  this  account  care  must  be  taken  not 
to  confound  the  signs  of  the  zodiac,  which  are  fixed  in 
respect  of  the  equinoxes,  with  the  constellations,  which 
are  moveable  in  respect  of  those  points.  See  Constel- 
lation. 

The  ascending  signs  are  the  six  beginning  with  Capri- 
corn us,  through  which  the  sun  passes  while  advancing 
from  the  winter  to  the  summer  solstice,  and  is,  conse- 
quently, acquiring  altitude  with  respect  to  inhabitants  of 
the  northern  hemi»phere.  The  other  six,  beginning  with 
Cancer t  are  called  the  descending  signs 

rrabols 

Ac,  for 

mnication  at  distances  too  great  for  the 
voice.  Guns  are  also  used  for  the  same  purposes.  The 
first  signals  seem  to  have  been  merely  distinguishing 
flags  for  certain  ships.  In  the  system  of  signals  instituted 
by  James  II.  for  orders  to  the  fleet,  the  purport  depended 
on  the  part  of  the  ship  at  which  they  were  exhibited  ;  a 

A  code  composed  of  numeral  flags  and  |*maants,  i.  e.  in 
symbol  had  a  number  assigned  to  it,  seems  to 
l>een  the  first  step  towards  a  general  system,  as 
before  this  plan  each  admiral  instituted  bis  own  code. 
In  1H15,  Sir  Home  POphara's  code  was  adopted.  This 
added  several  literal  or  alphabetical  flags  and  pendants, 
which  greatly  extended  the  means  of  communication, 
but  necessarily  rendered  the  signals  indistinct,  and  their 
purports  deceitful,  in  many  cases,  from  the  Increased 
difficulty  of  distinguishing  each  flag  from  the  rest.  In 
1*26.  in  consequence  of  some  plans  having  been  sub. 
mitted  by  admirals  for  a  more  efficient  system,  the  code 
now  in  use,  which  is  considered  as  an  improvement  on 
its  predecessor,  was  adopted.  In  182*  Admiral  Raper 
published  his  code,  which  was  one  of  those  under  con- 
sideration. The  principle  of  this  system,  which  U  un- 
deviatingly  adhered  to,  is,  that  the  manner  of  combination 
of  the  flags  and  pendants  of  which  the  signal  is  composed 
i.  e.  their  order  or  arrangement,  points  out  the  subject  of 
the  signal,  or,  a«  the  author  term*  It,  the  point  of  service 
to  which  the  signal  relates;  while  the  numbers  of  the 
Individual  symbols  indicate  the  number  of  the  signal  in 
its  class.  The  numbers  are  denoted,  as  usual,  by  the 
colours ;  but  when  these  fail,  from  haze  or  distance,  the 
number  is  supplied  by  numeral  distant  signals.  From 
the  distinctness  attending  the  small  number  of  symbols 


SILEX. 

j  ones  of  twenty -three. 
As  a  guide  to  the  bookbinder,  there  are  other  signature 
used  in  a  sheet  besides  the  first.  In  a  sheet  of  octavo 
the  first  page  has  B,  the  third  has  B  2,  the  fifth  has  B  3. 
and  the  seventh  has  B  4  :  in  a  sheet  of  twelves  they  axe 
carried  to  B  6.  B  5  being  the  first  page  of  the  otTcut  ;  aad 
however  numerous  the  pages  may  be  in  a  sheet  with  cue 
signature,  when  they  are  all  Inserted,  they  are  continued 
to  the  last  odd  page  before  the  middle  of  the  sheet,  bui 
never  carried  beyond  the  middle.  In  general  they  are 
all  omitted  except  the  two  first,  to  show  the  first  Cold  of 
the  paper,  and  the  first  on  the  offcut.  Small  capital* 
are  more  frequently  used  for  signatures  than  targe  ca- 
pitals, as  disfiguring  the  foot  of  the  page  in  a  slighter 
manner.  Sometimes  figures  are  used  instead  of  " 
but  not  often  ;  the  Gentleman's  Magazine  is  aa  ! 


Ml.    It  is  In  the  custody  of  tbe  Sc 
Home  Department.  (See  Seal, 
met  in  Scotland  is  the  seal  by  wl 
nd  writs  for  the  purpose  of  jui 


(the  smallest  possible  for  complete  numeral  signals),  the 
precision  obtained  from  classification  by  which  the  sim- 
plicity of  each  signal  is  proportioned  to  its  importance, 
and  the  saving  of  the  time  often  wasted  In  vain  attempts 
to  distinguish  the  precise  disposition  of  the  colours  of 
each  flag,  this  system  ha*  been  considered  by  some  com- 
petent judges  as  the  sole  thoroughly  efficient  method. 

In  the  merchant  service,  signals  are  of  less  extensive 
utility  than  in  the  royal  navy,  their  chief  employment 
being  to  express  the  names  of  vessels,  latitude  and  longi- 
tude, and  a  few  other  such  particulars  ;  and  it  were 
much  to  be  desired  that  governments  would  agree  to 
establish  universal  signals  on  like  points  of  general  in- 
terest.  The  code  in  use  is  Captain  Marry  at  t's. 

Ingenious  systems  have  been  published  by  Lieut.  C. 
Phillips,  K.  N.,  for  the  ships  of  all  nations  ;  and  also  by- 
Admiral  Sir  C.  F.kins,  entitled  I'niversal  Signals,  the 
symbols  being  black  and  white  only.  From  what  little 
acquaintance  we  have  had  with  foreign  signals,  we  con- 
sider them  by  no  means  in  advance  of  our  own. 

SIG'NATURE.  ( Lat.  signatura. )  In  Music,  the  flats 
and  sharps  placed  after  the  clef,  at  the  beginning  of  the 
staff",  which  affect,  throughout  themovemcnt,  all  notes  of 
the  same  letter. 

Signature.    In  Printing,  a  letter  of  the  alphabet 
placed  at  the  bottom  of  the  first  page  of  each  sheet  of  a 
work,  to  denote,  alphabetically,  the  order  of  the  sheet*. 
It  is  customary  to  commence  with  B  on  the  first  sheet 


(Savage's  Diet,  of  Printing  ) 

SI'GNET,  THE  PRIVY.    One  of  the  king** 
in  England,  used  in  sealing  private  letter*  and  grants 
under  the  sign  manual.    It  is  in  the  custody  of  the  Secre- 
tary of  State  for  the 
ceetaet.)   The  signet 

the  king's  letters  and  writs  for  tbe  purpose 
are  now  authenticated.  Hence  the  title  of  clerks  to  the 
signet,  or  writers  to  the  signet ;  whose  busines*  Is 
the  tame  with  that  of  attorneys  in  England, 
anciently  clerks  In  the  office  of  the  Secrets; 
whom  writs  were  prepared  ;  and  when  the 
employed  in  judicial  proceedings,  they 
nopoly  of  tbe  privileges  of  acting  as  agents  or  attorneys 
before  the  Court  of  Session. 

SIGN  MANUAL.  The  royal  signature,  superscribed 
at  the  top  of  bills  of  grants  or  letters  patent  ;  which  are 
then  sealed  with  the  privy  signet  or  great  seal,  as  the 
case  may  be,  to  complete  their  validity.  But  there  are 
some  grants  which  pat*  through  certain  offices,  as  the 
Admiralty  or  Treasury,  under  tue  sign  "»»nual  only. 

S1GNOR.  The  Italian  term  equivalent  to  the  English 
Lord,  Sir,  or  Mr.,  the  French  Monsieur,  and  the  German 
I  I  err.  Signoria  was  anciently  the  appellation  of  the  cbkrf 
council  of  Venice,  Genoa,  ana  Lucca. 

SILEN.A  (  )  }.  (Silene,  one  of  tbe  genera)  An  order 
of  Polypetalous  Exogenous  plants, with  opposite  undivided 
leaves,  and  a  stem  with  tumid  nodes.  The  principal  part 
of  the  order  consist*  of  uninteresting  weedy  plants  ;  but 
it  also  contains  tbe  genera  Dianthus,  of  which  the  gardrn 
pink,  clove,  and  piccotec  are  species  ;  the  Agrostrmmc, 
Saponaria,  and  some  other  plants  cultivated  for  their 
beautiful  flowers. 

SILE'NTIARY.    Among  the  Roman*,  the  title  of 
office  of  a  class  of  slaves  attached  to  wealthy 
In  the  court  of  the  emperors,  there  was  a  body  or* 
attached  to  the  household  styled  sllentlaries. 
the  title  came  to  functionaries  of  higher 
was  borne  by  cabinet  secretaries  in  the 
and  in  the 


the  Lower  Empire, 


of  the  body.of  the  work,  and  to  go  regularly  through  the 
alphabet,  with  the  exception  of  the  letters  J.  V.  and  W, 
which  are  never  u»cd  a*  signatures  ;  and  which  had,  in 
fact,  no  existence  in  the  alphabet  at  the  time  of  the  In- 


in  the  alphabet  at  the  time  of  the  In- 
of  printing  ;  Jft.  expressing  both  I  and  J  ;  fit, 
both  U  and  V  ;  and  2J  £J,  the  double  letter  W.  If  the 
work  extend  to  more  sheet*  in  number  than  there  are 
letters  in  the  alphabet,  the  succeeding  sheets  go  on 
with  a  second  alphabet,  which  commences  with  A,  and 
both  the  letters  are  usually  given  j  in  (hi  g  manner,  A  A,  , 
or  A  a,  and  sometimes,  to  avoid  the  repetition,  thus,  2  A. 
If  a  third  alphabet  be  necessary,  it  is  always,  at  the 
present  day,  placed  with  the  number  In-fore  it,  a*  3  A.  j 


iysantium.  Members  of  the  privy  council  seem  to  have 
been  sometimes  called  by  this  name  under  the  Plan- 
tagenets  in  England. 

SILE'NUS.  (Gr.  liXntst  )  A  Grecian  divinity,  the 
foster-father  and  attendant  of  Bacchus,  and  likewise  leader 
of  the  satyr*.  This  deity  was  remarkable  for  his  wisdom, 
his  drunkenness  being  regarded  as  inspiration.  He  was 
represented  as  a  robust  old  man  hi  a  state  of  Intoxication, 
and  riding  on  an  ass,  with  a  can  in  his  band.  Silenus, 
says  Mr.  Bryant,  is  only  a  corruption  of  a  masculine 
form  of  2t>«;tij,  the  moon.  By  some  speculative  ray- 
thologists  the  drunken  companion  of  Bacchus  is  con- 
verted into  a  sage,  who  was  honoured  as  a  da-mon  afte  r 
his  decease.  ( Tncopompus  in  JFMan,  cited  in  Bryant. 
Anc.  MytkoL  vol.  ill.  p. 328.)  There  was  an  order  of 
prietts  called  Silenl,  of  the  same  c!a*s  with  the  (  ur»t»  - 

Sl'LEX,  or  SI'LICA.  (Gr.  r*JUf,  «  pebUe  or 
stone.)  The  earth  of  flints.  This  important  substance 
constitutes  the  characteristic  ingredient  of  a  great  variety 
of  siliceous  mineral*;  among  which  rock-crystal,  q 
chalcedony,  and  flint  may  be  considered  as  silica 
pure.  It  alto  predominates  in  many  of  the  rocky 
which  constitute  the  crust  of  our  globe,  such  as  g 
the  varieties  of  sandstone,  and  quart*  rock.  Although  i 
baa  none  ol  the  ordinary  or  more  obvious,  acid  pi  •[>. m-  • 
yet,  as  it  combines  in  definite  proportion  with  many  sals, 
tlablebasef,  and  expels  carbonic  acid  when  fused  with  the 
carbonated  alkalies,  it  is  very  commonly  termed  uiicu  acid. 
and  its  various  compounds  have  been  denominated  silicate*. 
When  pure  and  colourless  rock-crystal  is  heated  red  hoi, 
and  quenched  in  water,  it  become*  opaque  and  friable , 
and  if  In  thi*  state  it  be  reduced  to  powder,  it  presents 
one  form  of  pure  silica.  If  in  thi*  state  (in  which  it  is 
perfectly  insoluble  in  water)  it  be  fused  with  three  part* 
of  carbonate  of  potash,  it  forms  a  glass  which  is  soluble 
In  water,  and  from  thi*  solution  (formerly  called  liquor 
of  flints)  the  concentrated  acid*  throw  down  the  silica  ia 
the  form  of  a  gelatinous  hydrate  ;  but  if  the  ••olutiou  !*• 
diluted,  and  the  acid  gradually  added,  the  alkali  mm  b? 
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perfectly  neutralised  without  any  deposition  of  the  silica, 
which,  therefore,  is  thus  exhibit.  il  in  a  very  soluble  state: 
mt hen,  however,  the  solution  i»  evaporated  to  dryness,  the 
tilica  remains  in  a  state  as  Insoluble  as  before.  This 
solubility  of  hydrated  silica,  whilst  when  dry  it  is  per- 
fectly insoluble,  may  serve  to  explain  the  occasional  oc- 
currence of  silica  in  mineral  waters,  and  its  deposition  in 
various  chalccdonic  incrustations.  But  silica  presents 
mother  very  remarkable  character  ;  which  is,  that  if  we 
reverse  the  above  proportions,  and  fuse  together  a  mix- 
ture of  one  part  of  carbonate  of  potash  and  three  of  pow- 
lered  rock-crystal  or  calcined  flint,  we  then  obtain  a 
transparent  and  fusible  compound,  which  is  insoluble  in 
water,  and  which.  In  fact,  is  glass. 

Plate  glass  and  window  glass,  or,  as  it  is  commonly 
called,  crown  glass,  are  silicates  of  soda  or  polassa  ;  and 
Hint  glass,  of  which  our  common  glass  utensils  are  made. 
Il  a  similar  compound,  with  a  Large  addition  of  silicate  of 
lead.    See  Glass. 

Silica,  in  its  ordinary  or  anhydrous  state,  is  Insoluble  In 
all  acids  except  the  hydrofluoric,  which  immediately  acts 
upon  it.  and  forms  an  extraordinary  gaseous  compound, 
the  fluosilicie  acid.  Silica  was  long  considered  as  an  ele- 
mentary form  of  matter  ;  but  Sir  H-Davy  found  that  when 
the  vapour  of  potassium  was  brought  into  contact  with 
pure  silica  heated  to  whiteness,  silicate  of  potassa  was 
formed,  and  a  dark -coloured  matter  separated,  which  was 
afterwards  found  to  be  the  base  of  silica,  and  to  which  the 
terms  silichtm  and  silicon  have  been  applied.  It  is  pro- 
bably not  metallic,  and  bears  a  greater  analogy  to  ' 
than  to  any  known  principle.  Silicon  is  a 
or  electricity,  incombustible  in  air  and 
acted  upon  by  any  single  acid  ;  but  it  is  readily  soluble 
in  a  mixture  of  the  nitric  and  hydrofluoric  acids.  It  is, 
however,  rapidly  oxidised  by  and  burns  vividly  at  a  tem- 
perature below  redness,  when  in  contact  with  fused  soda 
or  potassa.  The  exact  equivalent  of  silica  has  not  been 
very  satisfactorily  determined,  but  we  are  probably  not 
very  incorrect  in  regarding  silica  a*  a  compound  of  equal 
weights  of  silicon  and  oxygen.  In  that  case,  if  it  be  re- 
garded as  a  protoxide.  It  is  obvious  that  8  will  be  the 
equivalent  of  its  base,  and  silica  will  consist  of  8  silicon  + 
H  oxygen,  and  be  represented  by  the  equivalent  16.  But 
if  silica  be  regarded  as  a  compound  of  1  atom  of  silicon 
and  3  atoms  of  oxygen,  and  Berzclius  has  shown  that 
tome  analogies  favour  this  view,  then  24  will  be  its  equi- 
valent, and  48  that  of  silica.  The  chloride  of  silicium, 
and  its  bromide,  are  limpid  fuming  liquids  .  the  former 
very  volatile.   The  svlphuret  is  a  white  earthy-looking 

substance.   

SILHOUETTE.  In  the  Fine  Arts,  a  name  given  to 
the  representation  of  an  object  filled  in  of  a  black  colour, 
und  In  which  the  inner  parts  are  sometimes  indicated  by 
lines  of  a  lighter  colour,  and  shadows  or  extreme  depths 
by  the  aid  of  a  heightening  of  gum  or  other  shilling  me- 
dium. This  sort  of  drawing  derives  Its  name  from  its 
inventor,  Etienne  de  Silhouette,  the  French  minister  of 
in  1750.    Representations  of  this  sort  may  be 


well  enough  taken  from  the  shadow  of  a  person  thrown 
on  a  piece  of  paper  placed  against  a  flat  surface  or  wall. 
The  likeness  may  be  still  better  taken,  if  on  a  reduced 


ns  of  the 

of  what  is  called  a 
I  to  a  remote  period,  being  said  to  have  been 
the  method  whereby  the  daughter  of  a  Greek  potter 
drew  the  outline  of  her  lover's  portrait  on  a  wall  i  and 
has  been  placed  at  the  time  of  the  renewal  of  the  Olym- 
pic games,  shortly  before  the  expulsion  of  the  Bacchlades 
from  Corinth,  about  776  B.C.  It  Is  to  be  observed  that 
Sicyon  and  Corinth  were  the  first  cities  In  which  paint- 
ing flourished ;  and  that  Crato  of  Sicyon,  Philocles  of 
Egypt,  and  Cleanthes  of  Corinth,  were  considered  the 
inventors  of  monochromes,  or  silhouettes,  as  they  have 
been  more  recently  called,  which  were  applied  to  large 
objects.  The  Htruscan  vases  furnish  to  an  amazing  ex- 
tent, and  in  boundless  variety,  some  of  the  most  beauti- 
fully drawn  and  elegant  monochromes  or  silhouettes  that 
have  ever  been  executed. 

SILI'CIFICjE.  Substances  petrified  or  mineralised 
by  siliceous  earth. 

SILI'CULA.  (Lat.  sllluua,  dim.)  A  fruit  exactly 
similar  to  that  called  a  siliqua,  except  that  it  is  shorter, 
and  contains  fewer  seeds.  It  is  never  more  than  four 
times  as  long  as  broad,  and  usually  much  shorter. 

SI'LIQUA.  (I. at.)  A  one  or  two  celled,  many-seeded, 
linear  fruit,  dehiscent  by  two  valves  separating  from  a 
repluro  ;  the  seeds  are  attached  to  two  placenta  adher- 
ing to  the  replum,  and  opposite  to  the  lobes  of  the  stigma. 

SILK.  (Lat.  serlcum  ;  from  Seres,  the  supposed  an- 
cient name  of  the  Chinese.)  A  fine  glossy  thread  or 
filament  spun  by  various  species  of  caterpillars  or  larva? 
of  the  PhaLrna  genus.  Or  these,  the  Phalima  atlas  pro. 
duces  the  greatest  quantity  ;  but  the  Phalarna  botnbye  is 
that  commonly  employed  for  this  purpose  in  Europe. 
The  silkworm,  in  Its  caterpillar  state,  which  may  be 
considered  as  the  first  stage  of  Its  existence,  after  ac- 
iU  full  growth  (about  three  inches  in  length), 
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proceeds  to  enclose  itself  in  an  oval-shaped  ball,  or  co- 
coon, which  is  formed  by  an  exceedingly  slender  and 
long  filament  of  fine  yellow  silk,  emitted  from  the  sto- 
mach of  the  insect  preparatory  to  its  assuming  the  shape 
of  the  chrysalis  or  moth.  In  this  latter  stage,  after 
emancipating  itself  from  its  silken  prison,  it  seeks  its 
mate,  which  has  undergone  a  similar  transformation ; 

I  and  in  two  or  three  days  afterwards,  the  female  having 
deposited  her  eggs  (from  300  to  500  in  number),  both  in- 
sects terminate  their  existence.  According  to  Reaumur, 
the  phalama  is  not  the  only  insect  that  affords  this  ma- 

I  tcrial,  —  several  species  of  the  aranea,  or  spider,  enclose 
their  eggs  in  very  fine  silk. 
Raw  silh  is  produced  by  the  operation  of  winding  off, 

|  at  the  same  time,  several  of  the  balls  or  cocoons  (which 
are  immersed  in  hot  water,  to  soften  the  natural  gum  on 
the  filament)  on  a  common  reel,  thereby  forming  one 
smooth  even  thread.  When  the  skein  is  dry.  It  is  taken 
from  the  reel  and  made  up  Into  hanks;  but  before  it  Is 
fit  for  weaving,  and  in  order  to  enable  it  to  undergo  the 

singles,  tram,  or  organx, 
Singles  (a  collective 

ami  lirmn'm.' 

Tram  is  formed  of  two  or  more  threads  twisted  to- 
gether. In  this  state  it  is  commonly  used  in  weaving, 
as  the  shoot  or  weft. 

Thrown  silh  is  formed  of  two,  three,  or  more  singles, 
according  to  the  substance  required,  being  twisted  to- 
gether in  a  contrary  direction  to  that  in  which  the  singles 
of  which  it  is  composed  are  twisted.  This  process  is 
termed  organxinmg;  and  the  silk  so  twisted,  organxine. 
The  art  of  throwing  was  originally  confined  to  Italy, 
where  it  was  kept  a  secret  for  a  long  period.  Stowe  says 
it  was  known  in  this  country  since  the  5th  of  Queen 
Flisabcth,  "  when  it  was  gained  from  the  strangers ; " 
and  in  that  year  (1562),  the  silk  throwsters  of  the  me- 
tropolis were  united  into  a  fellowship.  They  were  in- 
corporated in  the  year  1629  ;  but  the  art  continued  to  be 
very  imperfect  in  England  until  1719.  (See post.) 

1.  Historical  Sketch  of  the  Manufacture.—  The  art  of 
rearing  silkworms,  of  unravelling  the  threads  spun  by 
them,  and  manufacturing  the  latter  into  articles  of  dress 
and  ornament,  seems  to  nave  been  first  practised  by  the 
Chinese.  Virgil  is  the  earliest  or  the  Roman  writers  who 
has  been  supposed  to  allude  to  the  production  of  silk 
in  China,  and  the  terms  he  employs  show  how  little  was 
then  known  at  Rome  as  to  the  real  nature  of  the  article  :— 

VHlcra/jut:  at  folilt  depcrtant  umula  Rem. 

Oeory.  book  li.  11a.  121. 

But  it  may  be  doubted  whether  Virgil  do  not.  In  this 
line,  refer  to  cotton  rather  than  silk.  Fllnv.  however,  has 
distinctly  described  the  formation  or  silk  by  the  bombyi. 
{Hut.  Sat.  lib.  xi.  c.  17.)  It  is  uncertain  when  It  first 
began  to  be  introduced  at  Rome ;  but  it  was  most  pro- 
bably in  the  age  or  Pompey  and  Julius  Csrsar':  the  latter 
or  whom  displayed  a  profusion  of  silks  in  some  of  the 
magnificent  theatrical  spectacles  with  which  he  sought 
at  once  to  conciliate  and  amuse  the  people.  Owing 
principally,  no  doubt,  to  the  great  distance  of  China  from 
Rome,  and  to  the  difficulties  In  the  way  of  the  inter, 
course  with  that  country,  which  was  carried  on  by  land 
in  caravans,  w  hose  route  lay  through  the  Persian  empire, 
and  partly,  perhaps,  to  the  high  price  or  silk  in  China, 
its  cost,  when  it  arrived  at  Rome,  was  very  great ;  so 
much  so,  that  a  given  weight  of  silk  was  sometimes  sold 
for  an  equal  weight  or  gold  !  At  first  it  was  only  used  by 
a  Tew  ladies  eminent  for  their  rank  and  opulence.  In 
the  beginning  of  the  reign  of  Tiberius,  a  law  was  passed 
— ne  vest  is  serica  tirot  J  cedar  el  —  that  no  man  should  dis- 
grace himself  by  wearing  a  silken  garment.  ( Tacit. 
Annal  Itb  ii.  c.  33  |  Hut  the  iirotligate  Heliogabalus 
despised  this  law,  and  was  the  first  of  the  Roman  em- 
perors who  wore  a  dress  composed  wholly  of  silk  [holo- 
sericum).  The  example  once  set,  the  custom  of  wearing 
silk  soon  became  general  among  the  wealthy  citixens  of 
Rome,  and  throughout  the  provinces.  According  as  the 
demand  for  the  article  increased,  efforts  were  made  to 
import  larger  quantities ;  and  the  price  seems  to  have 
progressively  declined  from  the  reign  of  Aurellan.  That 
this  must  have  been  the  case,  Is  obvious  from  the  state- 
ment or  Ammianus  Marcellinus,  that  silk  was,  in  his 
time  (anno  370),  very  generally  worn,  even  by  the  lowest 
classes :  Sericum  ad  usutn  antchac  nohilium,  nunc  etiam 
infitnorum  sine  ulladiscretione  ptoficiens.  ( Lib.  x viil.  c.  6. ) 

China  continued  to  draw  considerable  sums  from  the 
Roman  empire  in  return  for  silk,  now  become  indis- 
pensable to  the  western  world,  till  the  6th  century. 
|  About  the  year  550,  two  Persian  monks,  who  had  long 
resided  in  China,  and  made  themselves  acquainted  with 
the  mode  of  rearing  the  silkworm,  encouraged  by  the 
gifts  and  promises  or  Justinian,  succeeded  in  carrying 
,  the  eggs  or  the  Insect  to  Constantinople.    Under  their 
.  direction  they  were  hatched  and  fed;  they  lived  and 
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SILK. 

i  a  foreign  rlitn.it.- ;  a  sufficient  number  of  but- 
were  saved  to  propagate  the  race,  and  mulberry 
trees  were  planted  to  afford  nourishment  to  the  rising 
generations.  A  new  and  important  branch  of  Industry 
was  thus  established  in  Europe.  Experience  and  re- 
flection  gradually  corrected  the  errors  of  a  new  attempt  ; 
and  the  Sogdoltc  ambassadors  acknowledged,  in  the  suc- 
ceeding rr-iL-n.  that  the  Romans  were  not  inferior  to  the 
natives  of  China  In  the  education  of  the  Insects,  and  the 
manufacture  of  silk.  ( Gibbon,  Decline  and  Fall,  vol.  vli. 
p.  99.) 

Greece,  particularly  the  Peloponnesus,  was  early  dis- 
tinguished by  the  rearing  of  silkworms,  and  by  the 
skill  and  success  with  which  the  inhabitants  of  Thebes, 
Corinth,  and  Argos  carried  on  the  manufacture.  Until 
the  12th  century,  Greece  continued  to  be  the  only  Eu- 
ropean country  in  which  these  arts  were  practised  ;  but 


SILVER. 


the  forces  of  Roger,  king  of  Sicily,  having,  in  1147. 
sacked  Corinth,  Athens,  and  Thebes,  carried  oft*  large 
numbers  of  the  inhabitants  to  Palermo,  who  introduced 
the  culture  of  the  worm  and  the  manufacture  of  silk 
into  Sicily.  From  this  island  the  art  spread  Into  Italy  . 
and  Venice,  Milan,  Florence,  Lucca,  Ac.  were  soon  after 
distinguished  for  their  success  in  raising  silkworms,  and 
for  the  extent  and  beauty  of  their  manufactures  of  silk. 
{Gibbon,  vol.  x.  p.  110.;  Biographic  Universelle, 

of  silk 


duced  into  Spain  at  a  very  early  period  by  the  Moors, 
particularly  in  Murcla.  Cordova,  and  Granada.  "The 
last  town,  indeed,  possessed  a  flourishing  silk  trade  when 
it  was  taken  by  Ferdinand  In  the  15th  century.  The 
French  having  been  supplied  with  workmen  from  Milan, 
commenced,  in  I.VJi.  the  silk  manufacture;  but  it  was 
not  till  1564  that  they  begun  successfully  to  produce  the 
silk  itself,  when  Traucat,  a  working  gardener  at  Nismes, 
formed  the  first  nursery  of  white  mulberry- trees,  and  with 
such  success  that  in  a  few  years  he  was  enabled  to  pro- 
pagate them  over  many  of  the  southern  provinces  of 
France.  Prior  to  this  tunc,  some  French  noblemen,  on 
their  return  from  the  conquest  of  Naples,  had  Introduced 
a  few  silkworms  with  the  mulberry  into  Dauphiny  ;  but 
the  business  had  not  prospered  in  their  hands.  The 
mulberry  plantations  were  greatly  encouraged  by  Henry 
IV. ;  and  since  then  they  have  been  the  source  of  most 
beneficial  employment  to  the  French. 

James  I.  was  most  solicitous  to  Introduce  the  breeding 
of  silkworms  Into  England,  and  in  a  speech  from  the 
throne  he  earnestly  recommended  his  subjects  to  plant 
mulberry-trees  ;  but  he  totally  failed  In  the  project. 
This  country  does  not  seem  to  be  well  adapted  to  this 


ever,  made  great  progress  during 
and  pompous  reign.    In  1629  it  had 


able  in  London,  that  the  silk  throwsters  of  the  city  and 
suburbs  were  formed  into  a  public  corporation.  So 

1  40.000  r. 


rly  as  1G61  they  employed  40.000  persons.  The  re- 
vocation of  the  edict  of  Nantes,  in  1685,  contributed  in  a 
remarkable  manner  to  the  increase  of  the  English  silk 
trade,  by  the  influx  of  a  large  colony  of  skilful  French 
weavers,  who  settled  in  SpTtalfields.  The  great  silk- 
throwing  mill  mounted  at  Derby,  In  1719,  also  served  to 
promote  the  extension  of  this  branch  of  manufacture ; 
for  soon  afterwards,  In  the  year  1730,  the  English  silk 
goods  bore  a  higher  price  in  Italy  than  those  made  by 
the  Italians,  according  to  the  testimony  of  Keysler. 
It  would  be  Impossible,  within  our  limits,  to  give  an 
account  of  the  gradual  progress  of  the  stlk  manufacture 
from  that  period  down  to  the  present  time.  Upon  this 
subject,  the  reader  will  find  ample  details  in  the  Com- 
mercial Dictionary  ;  meantime  we  may  remark,  that  a 
great  revolution  was  effected  in  the  manufacture  in 
1825.  Previously  to  that  epoch  the  legislative  enact- 
ments with  respect  to  It  were  the  most  contradictory  and 
Impolitic  that  can  well  be  imagined.  The  importation 
of  foreign  silks  was  prohibited  under  the  severest  penal- 
ties ;  but  the  advantage  that  this  prohibition  was  be- 
lieved, though  most  erroneously,  to  confer  on  the  manu- 
facturer, would,  under  any  circumstances,  have  been 
more  than  neutralised  by  the  imposition  of  oppressive 
duties  on  the  raw  material.  This  vicious  system  was 
productive  of  a  twofold  mischief;  for,  by  teaching  the 
manufacturers  to  depend  on  custom-house  regulations 
for  protection  against  foreign  competition,  it  made  them 
indifferent  about  new  discoveries  and  inventions,  while, 
owing  to  the  exorbitant  duties  on  the  raw  material,  and 
the  want  of  Improvem 
tained  so  high  as  to 
within  comparatively 

a  new  and  more  reasonable  order  of  things 
duced.  The  duties  on  the  raw  material  were  greatly 
lowered  ;  at  the  same  time  that  foreign  silk  goods  were 
allowed  to  be  imported  on  payment  of  a  duty  of  30  per 
cent,  ad  valorem.  This  new  system  was  vehemently 
IMS 


nt.  the  price  of  silks  was  main- 
restrict  the  demand  for  them 
arrow  limits.  In  1825,  however, 
nable  order  of  thlnits  was  Unro- 


ll would  occasion  the  ruin  of  the  manufacture ;  but 
the  result  has  shown  the  soundness  of  the  principle*  * 
which  it  was  bottomed.  The  manufacturers  were  do*. 
for  the  first  time,  compelled  to  call  all  the  resources  of 
science  and  ingenuity  to  their  aid ;  and  the  result  tui 
been  that  the  manufacture  has  been  more  isnproica 
during  the  last  dozen  years  than  it  had  been  ia  the 
whole  previous  century,  and  that  it  baa  continued  pro- 
gressively to  increase. 

The  total  quantity  of  raw  silk  imported  for  home  con- 
sumption in  IK3M  was  3.595.HI6  lbs.  The  total  niawbsr 
of  individuals  directly  engaged  In  the  manufacture  h  j 
been  estimated  at  upwards  of  207,000 ;  but  we  India*-  to 
think  that  this  is  very  decidedly  beyond  the  mark,  lit 
value  of  the  silks  annually  produced  may,  perhaps,  la 
estimated  at  from  I0.000.000/.  to  I2.000.0u0/.  (For  taR 
particulars  as  to  the  history  and  manufacture  of  sift, 
see  Porter's  treatise  on  the  subject  in  Lar  doer's  Qfcu- 
fxrdia.) 

SILL.   (Sax.  ryl.)    In  Architecture,  the 


as  that  of  i 


it  is  of  a 


piece  at  the  bottom  of  a  framed 
door  or  window.    This  word  ia 
bottom  piece  of  a  qui 
those  timtM-rs  on  the 
posts  and  superstructure  of  a 

SI'LLIMANITE.  A 
Sillitnan.  from  Saybrook  in 
or  dark  grey  colour,  and 
w  ith  a  trace  of  oxide  of  iron. 

SILT.    The  name  given  to  the  sand, 
which  accumulate  in  running  water*. 

SILU'RIAN.  The  name  given  by  Murcaiaon  to  i 
series  of  rocks  forming  the  upper  subdivision  of  toe  sedi- 
mentary strata  found  below  the  old  red  sandstone,  sad 
formerly  designated  the  greywacke  tenet.  Tbe*e  strau 
are  well  developed  in  that  part  of  England  and  ffJ ■• 
formerly  included  in  the  ancient  British  kingdom  of  ta- 
Si/urcs.    See  Geology. 

SILU'RIDANS,  Silurid*.  (Lat.  silurus.  a  saceri- 
fith.)  The  name  of  the  family  of  fishes  of  which  the 
genus  Silurut  it  the  type,  and  which  includes  the  elt\t 
silurus  ( Malapterurui  electricut).  'I  "hey  are  chleflj  d  •- 
tinguishcd  by  the  want  of  true  scales,  having  awrelj  ■ 
naked  skin,  or  large  osseous  plates.  A  strong  caseous 
spine  forms  the  first  ray  of  the  dorsal  and  pectoral  lot 
except  in  the  genus  Malapterurtu. 

ML  V A' MJS.  A  rural  Italian  deity  ;  so  called  from 
Lat.  s\lva,  a  wood.    He  also  presided  over  boundaries 

Sl'LVKR.  (Germ.silber.)  A  white,  malleable,  docU>. 
and  tenacious  metal,  of  a  brilliant  lustre  when  polished, 
ami  soft  when  pure.  Its  specific  gravity  is  lfrS.  It  is  art 
altered  by  air  or  moisture,  but  is  blackened  or  tantfaked  to 
sulphuretted  hydrogen.  When  melted  in  open  vesarU  it 
has  the  curious  property  of  absorbing  oxygen,  which  ;t 
gives  out  when  it 
pearancc  of  granular 

w  hen  hastily  cooled :  a  »mall  percentage  of 
prevents  the  effect.  The 
silver  are  the  nitric  and  sulpi 
solves  silver  without  the  aid  of  heat,  nitrous  gas  is 
and  a  dense  colourless  solutlou  obtained,  from  wars 
tabular  crystals  of  nitrate  of  silver  may  be  procured  hyrvs- 
por.it  ion.  These  crystals  are  anhydrous,  and  consist  of  1  i  * 
oxide  of  silver  and  54  nitric  acid,  the  equivalent  of  silver 
being  110.    When  melted,  and  cast  into  sticks  or  quill- 
they  lonn  the  lunar  caustic  of  the  surgeons.   Any  (o-.f 
which  the  silver  might  have  contained,  bring  insoluble  m 
nitric  acid,  remains  in  the  form  of  a  black  powder,  si.  I 
this  simple  process  enables  us  readily  to  separate  tho** 
metals.    Silver  is  not  attacked  by  cold  sulphuric  arid, 
but  when  granulated  silver  is  heated  In  conceotratsd sul- 
phuric arid,  one  portion  of  the  acid  is  decom posed  and  i  - 
parts  oxygen  to  tne  silver ;  sulphurous  acid  Is  evolved.  *>J 
the  oxide  of  silver  dissolves  In  the  residuary  arid,  fonnir.' 
a  sulphate  of  silver.    It  is  a  difficultly  soluble  salt,  form- 
ing anhydrous  acicular  crystals.  In  this  case,  the  gold  sJ*-- 
remains  undissolved  ;  and  as  sulphuric  is  much  eaaswe* 
than  nitric  acid,  it  is  used  for  toe  separation  of  those 
metals  upon  the  large  scale.    The  solutions  both  of  f 
nitrate  and  sulphate  of  silver  are  decomposed  by  the sw- 
merslon  of  several  of  the  other  metals.  Copper  Is  generally 
used  for  the  purpose  ;  which,  when  Immersed  In  the*"1 
tion  of  silver,  causes  its  separation  in  the  form  of  s  grrr 
metallic  powder,  which  is  sometimes  technically  called 


in  per-ci  mage  oi  copper  emim. 
only  pure  acids  which  act  up  b 
ulphurle.   The  nitric  arid 


trater  silver.  Chlorine  and  all  the  soluble  chloriies,  wi 
added  to  solutions  of  silver,  occasion  a  white  curdy  ars- 
clpiutc.  which  is  distinguished  by  the  rapidity  wfth  whirls 
it  blackens  by  exposure  to  light.  The  saostance  tk.-< 
formed  Is  a  chloride  of  silver,  composed  of  110  silver  ♦ 
36  chlorine,  the  equivalent  or  chloride  of  silver  brinfl* 
It  is  not  decomposed  by  heat  alone  ;  but  when  OfM 
melted  it  concretes  into  a  horny  substance,  formerly  fall. 


tuna  cornea.  Chloride  of  silver  may  be  easily  d-iLUSafB 
either  by  mixing  it  in  a  moist  state  with  fine  thnp- 


by  fusing  it  with  carbonate  of  soda  or 
case  metallic  silver  Is  " 


•r 

tafrinrr 
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ride  of  silver  renders  a  solution  of  nitrate  of  silver  an 
admirable  tret  of  the  presence  of  common  salt  or  other 
chlorides  in  mineral  waters ;  and,  on  the  other  hand,  a 
solut  ion  of  common  salt  is  used  to  detect  silver  when  in 
solution.  A  solution  of  two  drachms  of  nitrate  of  silver 
In  an  ounce  of  water,  coloured  by  a  little  sap  green  or 
Indian  ink,  forms  marking  ink  ;  and  when  written  upon 
linen,  previously  prepared  by  the  application  of  a  weak 
solution  of  carbonate  of  soda  with  a  little  starch  or  gum 
in  it,  soon  forms  black  indelible  letters.  When  a  nitric 
solution  of  silver  is  mixed  with  alcohol,  an  effervescence 
ensues,  and  fulminating  silver  is  precipitated.  This 
most  dangerous  compound  (a  peculiar  cyanate  of  silver) 
ought  never  to  be  meddled  with  in  quantity,  and  always 
with  the  utmost  circumspection ;  it 
the  slightest  * 


of  silver  are  well 
In  Its  pure  state  It  Is  too  soft  for  coin,  plate, 
namental  purposes,  and  is  therefore,  in  such 
with  copper,  by  which,  in  proper  proportion,  its 
colour  is  not  materially  impaired,  and  it  is  considerably 
hardened.  The  standard  silver  of  our  coin  is  an  alloy  of 
11  oa.  2  dwts.  of  pure  silver,  and  18  dwts.  of  copper,  to 
the  pound  Troy ;  and  this  weight  is  coined  into  66  shil- 
lings. 

Silver  Is  found  native,  and  in  the  state  of  sulphuret, 
constituting  the  varieties  of  black  and  vitreous  silver 
ore.  It  also  occurs  in  combination  with  several  other 
metals,  and  more  especially  with  the  sulphurets  of  lead  ; 
so  that  the  lead  of  commerce  is  seldom  quite  free  from 
traces  of  silver,  and  many  such  lead  ores  are  worked  as 
ores  of  silver. 

SI  MA  HI  MIA.   The  bark  of  the  root  of  the  Quanta 
simaruba,  a  native  of  the  West  Indies.   This  Is  a  tough,  | 
fibrous,  bitter  bark  ,  the  infusion  Is  occasionally  used  in 
medicine  as  .1  tonic. 

SIMARUBA'CE.£.  (Simaruba,  one  of  the  genera.) 
A  natural  order  of  arborescent  or  shrubby  Kxogens.  in- 
habiting the  tropics.  The  species  are  intensely  hitter. 
The  wood  of  quassia  is  well  known.  A  plant  called  Pa- 
raiba  In  Braill,  the  Simaruba  versicolor  of  St.  Hilaire. 
possesses  such  excessive  bitterness  that  no  Insects  will 
attack  It:  and  Picrama  etcelsa  is  another  species  of  the 
r.  which  Is  employed  in  medicine  for  the 


(  L  it  ■ i mn « .  flat- nm,  d. ) 

all  the  Quadrumanous  Mammals, 


pro- 

The  generic  name 


SI'MIA 
applied  by  Linnaeus  to 

except  the  lemurs.  The  Linnszan  Simia*  are  divided  into 
numerous  subgenera,  to  none  of  which  the  name  Simia 
is  now  applied,  except  by  some  modern  naturalists  to  the 
orangutans  (Simia  tatyrus),  and  S.  moris. 

SI'MILAR.  (Lat.  simills,/«te.)  In  Geometry,  similar 
rectilineal  figure*  arc  such  as  hare  their  several  angles 
respectively  equal,  each  to  each,  and  their  sides  about 
the  equal  angles  proportional.  The  areas  of  two  similar 
figures  are  to  each  other  as  the  squares  of  their  homolo- 
gous sides.  Similar  segments  qf  circles  are  such  as  con- 
tain equal  angles.  Similar  curvet  are  curves  whose 
equations  are  of  the  same  form,  and  the  ratio  of  the  con- 
stants in  those  equations  equal.  Hence  all  circles  are 
similar,  and  all  parabolas  are  similar  :  because.  In  both 
cases,  only  one  constant  enters  into  trie  equation  of  the 
curve.  Similar  solids  are  such  as  are  contained  by  the 
same  number  of  similar  planes,  similarly  situated,  and 
having  like  inclinations  to  one  another.  Such  solids  are 
to  one  another  as  the  cubes  of  their  homologous  sides. 

SI'MILK.  (Lat.  AtV.)  In  Rhetoric,  the  same  as  co. 
parison.  which  see. 

SIMI'LITER.  (Lat.  in  like  manner.)  In  Law,  the 
technical  designation  of  the  form  by  which  either  party, 
in  pleading,  accepts  the  issue  tendered  by  his  opponent. 
The  one  having  concluded  his  plea,  replication.  Ac.  by 
teodering  issue  in  the  common  form,  by  "  putting  himself 
upon  the  country."  i.e.  praying  that  the  truth  of  the 
facts  may  be  inquired  of  by  a  jury,  the  other  adds  the 
similiter,  which  is  in  the  form,—"  And  the  said  A.  B.  as 
to  the  plea,  Ac.  of  the  defendant  (or  plaintiff)  above 
pleaded,  and  whereof  he  hath  put  himself 
try,  doth  the  like."   See  Plkaoino. 

SIMI'LITUDB,  tn  Geometry 
of  figures  similar  to  each  other. 

SIMON  I  AN  S.  The  name  given  to  the  followers  of 
Simon  Magus,  who  pretended  to  be  the  great  virtue  and 
power  of  God  sent  from  heaven  to  earth.  Their  system 
was  a  medley  of  the  philosophy  of  Plato,  the  mytholo- 
gical fables  of  the  heathens,  and  of  Christianity.  The 
sum  of  their  doctrines,  as  enjoined  by  their  founder,  was, 
that  from  the  Divine  Being,  as  a  fountain  of  light,  flow 
various  orders  of  eternal  natures,  subsisting  within  the 
plenitude  of  the  Divine  essence ;  that  beyond  these  In 
the  order  of  emanation  are  different  classes  of  intelli- 
gences, to  the  lowest  of  which  belongs  the  human  soul  ; 
that  matter  is  the  most  remote  production  of  the  ema- 
native  power,  which,  on  account  of  its  infinite  distance 
from  the  fountain  of  light,  possesse*  sluggish  and  malig- 
nant qualities,  which  appear  the  divine  operations,  and 
1119 
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are  the  cause  of  evil ;  that  it  is  the  great  design  of  phi- 
losophy to  deliver  the  soul  from  its  Imprisonment  in 
matter,  and  restore  It  to  that  divine  light  from  which  It 
was  derived  ;  and  that  for  this  purpose  God  had  sent  us 
one  of  the  first  irons  into  the  world.  He  believed  also  in 
the  transmigration  of  souls,  and  denied  the  resurrection 
of  the  body.  ( Encuc.  Brit.)  We  have  specified  at  greater 
length  the  opinions  of  this  sect  than  they  seem  properly 
entitled  to ;  but  considering  that  it  was  the  first  heresy 
in  the  Christian  church,  a  resume  of  its  views  was  con- 
sidered not  to  he  out  of  place. 
SIMONIANS,  SAINT.  See  Saiwt  Sihonians. 
SI'MONY.  In  Law,  an  unlawful  contract  for  the  pre- 
senting a  clergyman  to  a  benefice.  When  such  present- 
is  made  corruptly,  for  money,  gift,  or  reward,  by 
SI  Elis.  c.  6.  such  presentations  are  void,  and  the 
for  that  torn.  And  by  12  Ann.  8. 
t.  2.  c.  11  if  any  one,  for  money  or  profit,  procures  in  his 
own  name  the  next  presentation  to  any  living  ecclesias- 
tical, and  is  presented  thereupon,  the  contract  Is  simo- 
niacal.  The  term  is  derived  from  Simon  Magus,  who 
was  punished,  as  Is  related  in  the  Acts,  for  attempting 
to  obtain  the  gifts  of  the  Holy  Spirit  by  bribing  the  apos- 
tles. It  is  generally  remarked,  however,  that  the  prac- 
tices against  which  our  laws  are  directed  bear  no  precise 
similarity  to  this. 

SIMOON,  or  SIMOOM.  A  hot  arid  wind  which 
blows  in  Arabia,  Syria,  and  the  adjacent  countries, 
and  chiefly  about  the  time  of  the  equinoxes.  The  simoon, 
which  is  identical  with  the  khamsin  of  Syria  and  the 
samiel  of  the  Turks,  and  resembles  In  many  respects  the 
sirocco  and  tor  ana  of  other  countries,  derives  Its  quali  - 
ties  from  blowing  over  sandy  deserts  heated  intensely  by 
the  sun.  Sometimes  it  blows  In  squalls,  bearing  along 
with  it  quantities  of  burning  sand  and  dust.  In  the 
desert  it  is  greatly  dreaded  ;  and  the  only  chance  of 
safesty  the  traveller  has  is  to  fall  down  with  his  face  close 
to  the  ground,  and  to  continue  as  long  as  possible  w  ithout 
drawing  breath.  It  is  described  by  Bruce,  Volney, 
Charind.  Malcolm,  and  other  travellers. 

SIMPLl'CIMANES,  Shnplicimani.  (Lat.  simplex, 
simple  ;  manus,  a  hand.)  A  name  given  by  Latreille  to 
a  tribe  of  (  araboid  beetles,  comprehending  those  in  which, 

tarsi  arc  dilated. 
Lat.  simplex.)  In  the  Fine 
Arts,  that  quality  in  works  of  art  through  which  the  ele- 
ments whereof  It  Is  composed  are  arranged  in  the  most 
natural  order  ;  and  in  which  the  Ideas  and  images  are  pre- 
sented to  us  so  that  the  principal  objects  are  not  eclipsed 
by  the  accessories,  and  the  details  are  In  due  subordi- 
nation to  the  whole.  Simplicity  is  the  reverse  of  excess 
and  exaggeration,  and  may  be  properly  called  a  negative 
quality  in  art. 

SI'NAPISIN.  A  peculiar  principle  extracted  from 
mustard  seed  (Sinapis  atha).  It  is  a  white  rrystalllxahle 
Inodorous  substance,  of  a  bitter  taste,  accompanied  by  the 
flavour  of  mustard.  It  is  supposed  to  contain  sulphur, 
carbon,  nitrogen,  hydrogen,  and  oxygen. 

SI'NAPISM.  (Lat.  sinapc,  mustard.)  A  mustard 
poultice. 

Sl'NCIPUT.   The  anterior  region  of  the  upper  part 
of  the  head,  from  the  vertex  to  the  eyes  In  Mamr 
and  from  the  vertex  to  the  base  of  the  beak  in  birds. 

SINE.  (Lat.  sinus,  the  bosom.)  In  Trigonometry, 
the  sine  of  any  arc  of  a  circle  is  the  straight  line  drawn 
from  one  extremity  of  the  arc  perpendicular  to  the  ra- 
dius passing  through  the  other  extremity.    Thus,  in  the 

circle  A  B  C  D.  let  O  A  and 
O  B  be  two  radii,  and  let  B  X 


a  tribe  of  (araboid  beetles,  con- 
in  the  male,  the  two  anterior  I 
SIMPLICITY.  (FromL 


A 

\ 

\ 

y  J 

be  perpendicular  to  O  A  , 
B  X  is  the  sine  of  the  inter- 


increase  from  0  to 


cepted  arc  A  B.  In  lil 
ner.  If  C  Y  and  D  Z 
pendlcular  to  A  O.  or  its 
prolongation  O  A'  ;  then  C  Y 
is  the  sine  of  the  sre  ABC, 
or  of  A'  C,  the  supplement  of 
ABC,  and  D  Z  the  sine  of 
A  C  D,  or  of  A'  D. 

Draw  the  diameter  P  O  P', 
and  suppose  the  arc  A  B  to 
It  is  evident  that  as  the  arc 
A  B  Increases  from  A  to  A  P,  or  from  0  to  90°,  the  sine 
B  X  increases  from  sero  to  O  P,  where  it  becomes  equal 
to  the  radius ;  and  hence  the  radius  Is  called  the  sinus 
totut,  or  whole  sine.  Between  P  and  A  the  sine  again 
diminishes  as  the  arc  is  increased,  and  vanishes  at  A'. 
From  A  towards  P'  It  ngarn  Increases  till  It  becomes  equal 
to  the  radius  O  P',  and  from  this  position  decreases  until 
it  again  vanishes  at  A.  Hence  it  appears  that  the  origin 
being  supposed  at  A,  the  sine  is  positive  in  the  first  and 
second  quadrants,  or  from  0  to  IH0°  ;  and  negative  in  the 
third  and  fourth,  or  from  1*0°  to  360°. 

If  we  conceive  another  circle  to  be  described  about  the 
same  centre  O,  the  two  lines  O  A  and  O  B  would  Inter- 
cept on  it  an  arc  similar  to  A  B  ;  and  If,  also,  we  suppose 
the  radius  of  this  second  circle  =  1 ,  and  «f 


Digitized  by  Google 


SINECURE. 


BX:BO,or  sin.*  = 


BX 
DO 


:l  :: 

But  the  arc  wlu.se  radius 


is  1  is  the  measure  of  the  angle  at  the  centre  .  there- 
fore the  sine  of  the  angle  A  OB  is  the  ratio  of  B  X  to 
DO,  or  A  O.  This  definition  of  the  sine  of  an  angle 
is  adopted  iu  some  of  the  best  recent  works  on  trigono- 
metry. 

The  sine  of  an  arc  Is  the  half  of  the  chord  of  the  double 
ore.  Ptolemy,  In  the  graphical  constructions  In  the  Ana- 
lemma,  makes  use  of  the  semichords  instead  of  the  chords ; 
but  the  introduction  of  the  sines  into  trigonometrical 
calculation  was  an  important  improvement,  of  which  the 
credit  appears  to  be  due  to  the  Arabian  astronomer  Al- 
bategtiius.  (Delambre,  Astronomic  du  Sfoyen  Ate,  p.  12.) 
The  term  sine  has  been  variously  derived  ;  the  Arabic 
name  is  gib,  or  dgib,  signifying  a  fold,  of  which  sinus 
Is  the  Latin  translation.  (Hut ton's  Mathematical 
Tables.) 

For  the  analytical  expressions  of  the  sines  of  the  sums 
and  differences  of  two  arcs,  of  multiple  arcs,  and  of  the 
other  trigonometrical  lines,  see  Trigonometry. 

SI'NECURE.  In  Politics,  an  office  without  any  duties 
attached  to  it.  The  term  is  properly  ecclesiastical,  and 
applied  to  a  benefice  without  care  of  souls ;  in  which 
sense  it  is  also  still  employed. 

SINE  DIR.   ( Lat.  without  day. )    In  Legal  and  Par 
llamentary  Usage,  an 


die 

subject,  or  reassembling. 

SI'NGULAK  TERM.  In  Logic,  a  term  which  stands 
for  one  individual.  A  singular  proposition  is  one  which 
has  for  its  subject  either  a  singular  term,  or  a  common 
term  limited  to  one  individually  a  singular  sign.  See 
Term,  Proposition. 

SINI'STER  ( Lat.  literally  left),  is  used  in  its  ordinary 
signification  for  unlucky ;  though  the  Romans  in  the  rites 
of divination  attached  to  it  the  opposite  meaning.  Thus 
avis  sinistra,  or  a  bird  on  the  left  hand,  was  esteemed  a 
happy  omen ;  and  intonuit  Leva,  it  thundered,  on  the 
left  hand,  indicated  the  same.  Sinister,  in  Heraldry,  is 
used  to  designate  the  left-hand  side  or  part. 

SINKING  FUND.  A  provision  made  by  parliament, 
consisting  of  the  surplusage  of  other  funds,  intended  to 
be  appropriated  to  the  payment  of  the  national  debt.  See 

Fl'NDS. 

SINO'PLE.  In  Heraldry,  the  Continental  designation 
for  the  colour  green  ;  by  English  herald*  called  vert. 
The  name  is  said  to  be  derived,  through  the  importa- 
tion of  the  Crusades,  from  the  town  of  Sinope,  in  Asia 
Minor. 

SI'NTER.  A  German  word  Implying  a  scale.  Cal- 
careous sinter  is  a  variety  of  carbonate  of  lime  composed 
of  successive  concentric  layers.    Siticiout  sinter  is  a 


of  the 


variety  of  common  opal. 

Sl'NUOUS.  (Lat.  sinuosus.)  In  the  Fine  Arts,  of  a 
serpentine  or  undulating  form. 

Sl'NUS.   (Lat.)   The  veins  of  the  dura 
brain  are  called  sinuses. 

SI'PHON.  (Gr.r.4*»,<ir«Ae.)  In 
of  the  membranous  and  calcareous  tubes 
the  septa  and  the  interior  of  Polythalamous  shells.  Also 
applied  to  the  tubular  prolongation  of  the  mantle  In  certaiu 
Univalve  and  Bivalve  Mollusks  ;  and  by  Latreille  to  the 


SI'PHON,  or  SY'PHON.    In  Hydraulics,  a  simple 
i       rf  and  well-known  instru- 

ment, chiefly  used  for  the 

fmrpose  of  drawing  oft* 
iqulds  from  casks.  The 
siphon  is  simply  a  bent 
tube,  a  b  c.  having  one 
end  longer  than  the  other. 
To  use  the  siphon,  the 
tube  Is  in  the  first  place 
filled  with  the  liquid,  and 
the  open  end  a  stopt  by 
the  hand,  or  by  a  cock, 
in  which  state  the  liquid  will  not  flow  from  the  other 
cxtiemity.  The  end  c  is  then  immersed  in  the  liquid, 
and  the  stop  removed  from  a  ;  upon  which,  if  a  be  at  a 
lower  level  than  c,  the  liquid  will  immediately  begin  to 
flow  out  at  a,  and  will  continue  to  flow  until  the  vessel  is 
drained  down  to  the  level  of  e. 
The  principle  of  the  siphon  may  bo  explained  as  fol- 
i:  —  The  lowest  section  of  the  fluid  within  the  tube  at 


the  extremity  c  is  subjected  to  two  unequal  pressures  In 

re  due 


ite  directions  :  first,  the  pressure  due  to  the  weight 
or  the  liquid  in  the  branch  b  e,  which  pressure  is  equal 
to  the  line  c  d.  perpendicular  to  the  horizontal  line  drawn 
through  the  highest  part  of  the  tube,  and  tends  to  force 
the  liquid  out  of  the  tube  :  secondly,  the  pressure  or  the 
external  liquor  at  e,  which  is  equal  to  the  atmospheric 
pressure,  or  the  weight  of  a  column  of  liquid  of  about  34 


reach i 


SI  RENE. 

I  of  the  liquid  in  the  vessel 


of  a  column  of  the  fluid  equal  toed. 
the  pressure  upon  a  section  of  the  liquid  at  a  is  equal  to 
the  weight  of  the  atmospheric  column  diminished  oy  th* 
weight  of  a  column  of  the  fluid  equal  In  height  to  a  r.  If. 
therefore,  a  e  be  greater  than  c  d,  the  pressure  at  c  *:u 
be  greater  than  the  pressure  at  a,  and  the  liquid  wiU  be 
forced  through  the  tube. 

From  this  explanation  it  is  obvious  that  the  Ihniu 
within  which  the  siphon  can  act  are  determined  by  th; 
specific  gravity  of  the  fluid.  Water  cannot  be  raised  by 
the  siphon  to  a  greater  height  than  34  feet,  nor  mercury 
to  a  greater  height  than  30  inches.  It  is  also  obtum* 
that  toe  comparative  diameters  of  the  two  branches,  mi 
their  oblique  lengths,  are  of  no  importance,  the  arc  * 
depending  only  on  the  difference  of  their  perpeodicuU: 
heights. 

Sometimes  the  siphon  is  made  with  both  branch- « 
equal,  and  turned  up  at  the  extremities  ;  in  which  ease, 
so  long  as  the  extremities  are  kept  on  the  same  level  it 
will  continue  always  full  and  ready  for  use.  This  form 
of  the  instrument  it  called  the  Wurtemberg  siphon,  frca 
its  having  been  first  used  at  that  place. 

SIPHONA'PTERANS,  Siphonaptera .  (Gr.  • 
prlv.,  and  rnf«».  a  tting.)  A  name  given  by  Latreill* 
to  an  order  of  insects,  including  those  Apterous  specie* 
which  have  a  mouth  in  the  form  of  a 


order 
have  L 

SIPHONOBRAN'CHIATES, 
(Gr.  riQ*».  and  g ills.)   The  name  of  an 

of  Gastropods,  including  those  in  which  the  branchial 
cavity  terminates  in  a  lube  or  siphon  more  or  let*  pro- 

ceived  and  expelled. 

SIPHO'NOPHORES,  Siphonopkora.  (Gr.  rut**,  and 
<M{«,  /  bear. )  A  name  given  by  Escholti  to  an  order  of 
Acalephcs,  to  which  he  refers  those  species  that  have  bo 
central  digestive  cavity,  but  simply  isolated  tubes. 

SIPHO'NOSTOMES.  Siphonostuma.  (Gr.rfm.md 
rvetwt,  a  mouth.)  The  name  of  a  family  of  t'rustarvaa*. 
comprehending  those  which  have  a  siphon-shaped  ruoutb 
for  suction.  By  M.  de  Blalnville  the  term  is  applied  to 
those  Gastropods  which  have  the  opening  of  the  shell 
prolonged  into  a  siphon. 

SIPHORHI'N  I  AN  S.  Siphorhimi.  (  Or.  r,9*».  awl  im. 


a  nose.)  A  name  applied  to  a  tribe 
including  those  which  have  the  ooi 


SIP'UNCLE,  Sipunculus.  The  name  of  a  genus  of 
worms  which  burrow  in  the  sands  of  the  sea  ►hore,  and 
are  classed  with  the  Echtnoderms  by  Curler,  and  with 
the  Entoxoa  bv  M.  de  Blalnville.  They  differ  from  thf 
soft-bodied  Echinodcrms  chiefly  in  the  absence  of  an- 


S I R.  The  term  used  in  England,  < 
or  formality,  in  addressing  any  one.  More 
it  is  tin- distinguishing  appellation  of  knights; 
nets,  to  whose  Christian  names  it  is  prefixed.  The  de- 
rivation of  this  word  has  greatly  post-led  etymologists. 
The  Lat.  herus,  master  (whence  the  Germ.  herT),  and 
senior,  whence  signer,  store,  sire,  sir,  and  the  Gr.  m^u. 
lard,  are  specimens  of  the  origin  which  has  been  asugnH 
to  this  term.  The  second  is  undoubtedly  correct.  Sane 
the  16th  century,  the  word  sire  has  been  used  in  prose 
only  in  addressing  sovereign  princes. 

SI'REN.  The  generic  name  of  certain  Perennibran- 
chfate  reptiles  which  have  only  one  pair  of  feet,  and 
retain  the  external  gills;  they  are  peculiar  to  the  southern 
provinces  of  the  United  States. 

SIRE'NE.    In  Acoustics,  an  instrument  for  deter- 
mining the  velocity  of  aerial  vibration,  corresponoirut  to 
the  different  pitches  of  musical  sounds.  "  In  this  elegant 
instrument  the  wind  of  a  bellows  Is  emitted  througn  * 
small  aperture,  before  which  revolves  a  circular  disc 
pierced  with  a  certain  number  of  holes,  arranged  ia  s 
circle  concentric  with  the  axis  of  rotation,  exactly  equi- 
distant  from  each  other,  and  of  the  same  size.  *c  The 
orifice  through  which  the  air  passes  is  so  situated  Aft 
each  of  these  holes,  during  the  rotation  of  the  disc,  shall 
pass  over  it,  and  let  through  the  air  ;  but  the  disc  is  made 
to  revolve  so  near  the  orifice  that  in  the  intervals  be- 
tween the  holes  it  shall  act  as  a  cover,  and  Intercept  the 
air.   If  the  holes  be  placed  obliquely,  the  action  of  the 
current  of  air  alone  will  set  the  disc  in  motion;  if  per- 
pendicular to  the  surface,  the  disc  must  be  moved  by 
wheel-work,  by  means  of  which  iu  velocity  of  rotation 
is  easily  regulated,  and  the  number  of  irapul.es  msy  I* 

duccd  is  clear  and 


exactly  count* 
sweet,  like  the 
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SIRENS. 

ting  the  air,  there  be  several,  so  disposed 
in  a  circle  of  equal  dimension*  with  that  in  which  the 
of  the  disc  are  situated  that  each  shall  be  opposite 
spondlng  hole  when  at  rest,  these  will  all  form 
of  one  pitch,  and  being  heard  together  will  re- 
inforce each  other.  The  sire ne  sounds  equally  when 
plunged  in  water  and  fed  by  a  current  of  that  fluid  as 
in  air  ;  thus  proving  that  it  is  the  number  of  impulses 
only,  and  nothing  depending  on  the 
in  which  the  sound  is  excited,  that 
elation  of  its  pitch."  (Sir  John  Herscbel's 
Sound,  Eneyc.  Metropolitan**.) 

The  sirene,  as  thus  described,  was  invented  by  Baron 
Casniard  de  la  Tour.  An  instrument  on  the  same  prin- 
ciple, and  for  the  same  purpose,  had  formerly  been  de- 
vised by  Professor  K  obi  son ;  but  the  construction  was 
much  less  elegant  and  commodious.  A  current  of  air 
passing  through  a  pipe  was  alternately  intercepted  and 
permitted  to  pass  by  the  shutting  and  owning  of  a  stop 
cock. 

SI'RFN'S.  (Gr.  2i/(n>sr  ;  probably  from  mea.ackain, 
to  signify  their  attractive  power.)  Melodious  divinities, 
who  dwelt  on  the  shores  of  Sicily,  and  so  charmed  passing 
mariners  by  the  sweetness  of  their  song  that  they  forgot 
their  homes,  and  remained  there  till  they  perished  of 
hunger.  Their  history  has  been  variously  described. 
According  to  Homer,  In  the  Odyssey,  as  Ulysses  and  his 
companions  were  on  their  homeward  voyage  from  .Eaca, 
they  came  first  to  the  island  of  the  Sirens :  but  they 
passed  in  safety  ;  for,  by  the  directions  of  Circe,  Ulysses 
stopped  the  ears  of  his  companions  with  wax,  and  had 
himself  tied  to  the  mast  before  approaching  the  island  ; 
so  that,  although  when  he  heard  the  song  of  the  Sirens 
he  made  signs  for  his  companions  to  unbind  him,  they 
only  secured  him  the  more  closely  in  compliance  with  his 
previous  instructions.  Thus  he  listened  to  the  songs  of 
the  Sirens,  and  escaped  notwithstanding.  Hence  it  was 
feigned  that  they  threw  themselves  into  the  sea  from 
vexation  at  the  escape  of  Ulysses,  an  oracle  having  pre- 
dicted that  they  should  live  only  so  long  as  their  strains 
had  power  to  arrest  all  who  heard  them.  But  according 
to  other  poets,  they  threw  themselves  into  the  sea  from 
rage  and  despair  on  hearing  the  more  melodious  song 
of  Orpheus.  Originally  there  were  only  two  Sirens  ;  but 
their  number  was  afterwards  increased  to  three,  and  their 
names  are  given  with  great  variety.  See  the  specula- 
tions of  Bryant  on  the  subject,  Anc.  Mythol.  ii.  277.,  and 
ill.  237. 

SI'RIUS  (called  also  Canicula,  or  Cams  Candens,  the 
Dog  star).  A  star  of  the  first  magnitude  in  the  constel- 
lation of  Casus  Major,  or  the  Great  Dog.  and  the  brightest 
in  the  heavens.  The  Egyptians  observing  that  the  Nile 
begins  to  swell  at  a  particular  rising  of  this  star,  paid  it 
divine  honours,  and  named  it  Sirius;  from  Siris,  one  of  the 
appellations  of  the  Nile. 

SIRO'CCO.  (Ital.)  A  soft  relaxing  wind,  chiefly 
experienced  in  the  south  of  Italy.  Malta,  and  Sicily,  ft 
blows  from  the  south-east  or  south  ;  and  having  been 
heated  over  the  sandy  deserts  of  Lihyia,  it  becomes  oc- 
casionally moist  in  Its  passage  across  the  Mediterranean, 
and  oppresses  the  inhabitants  of  the  above-named  coun- 
tries with  excessive  languor,  and  a  sinking  of  the  mental 
energies.  The  setting  in  of  the  sirocco  is  followed  by  a 
considerable  rise  of  the  thermometer,  and  is  attended 
with  a  haze  which  obscures  the  atmosphere.  See  Simoon. 

SIRVE'NTE.  In  the  Literature  of  the  Middle  Ages, 
a  species  of  poem  in  common  use  among  the  Troubadours, 
usually  satirical,  and  divided  into  strophes  of  a  peculiar 
construction.    See  'Vn><t  n\   h. 

Sl'NTRUM.  (Gr.#uVr»«t ;  from  n/m,  to  shake.)  A 
kind  of  timbrel,  which  the  Egyptian  priests  of  Isis  used 
to  shake  with  their  hands  at  the  festivals  of  that  goddess. 

SI'SYPHUS.  In  Ancient  Mythology,  one  of  the  de- 
scendants of  .Eolus,  respecting  whom  a  variety  of  opinions 
prevails.  By  some  he  is  said  to  have  resided  at  Kpyra  in 
the  Peloponnesus ;  others  maintain  that  he  was  a  Trojan 
prince,  who  was  punished  for  betraying  state  secrets  ; 
while  others  allege  that  he  was  a  notorious  robber,  slain 

by  l^^-  JJ8  *i*JjJ5  mJ hed  ft^h*nCiCnftinK^t*  5 
running  ^uideth2  hi^p^ishmeOtta  TsYtSriM  for*his 
crimes  committed  on  earth  consisted  in  rolling  a  huge 
stone  to  the  top  of  a  high  hill,  which  constantly  recoiled, 
and  thus  rendered  his  labour  incessant.  The  term  Sisy- 
phus is  supposed  to  be  derived  from  Gr.  (by  a 
common  duplication  for  r --;<>  - ,  seise),  and  to  signify  over- 
teise. 

SPTTA.  (Gr.  firm.)  The  name  of  a  bird  In  Aristotle, 
which  Gesner  determined  to  be  the  nuthatch.  Linnams 
retains  the  term  for  the  genus  of  which  the  nuthatch 
(Sitta  Europwa,  L.)  is  the  type. 

SIVA.  In  Hindoo  Mythology,  a  title  given  to  the 
Supreme  Being,  considered  in  the  character  of  the 
avenger  or  destroyer.  Sir  William  Jones  has  compared 
Siva  to  Jupiter ;  but  he  appears  to  share  many  of  the 
attributes  of  Pluto.  Under  the  name  of  Mahadeva,  ho 
is  exhibited  also  as  a  type  of  reproduction  :  to  destroy, 
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according  to  the  Vedantai  of  India,  the  Sufis  of  Persia, 
and  even  to  many  European  schools  of  philosophy,: 
only  to  generate  or  reproduce  under  another  form. 
Vishnu.  BaAna. 

SIVATHE'RIUM.  (Siva;  and Gr.^<w,o  W/d beast.) 
The  name  of  an  extinct  genus  of  Ruminantia  found 
in  fossil  remains  in  the  tertiary  strata  of  the  Sivalik 
Sub-  Himalayan  range.  It  surpassed  all  known  ruminants 
in  size,  and  had  four  horns. 

Sl'ZARS.  The  lowest  class  of  students  at  Cambridge. 
At  Oxford  the  same  class  go  in  different  colleges  by  the 
denominations  of  servitors,  Ac.  They  are  such  as  have 
certain  allowances  made  in  their  battels  (college  bills), 
through  the  benefactions  of  founders  or  other  charitable 
persons.  In  college  phraseology,  a  size  is  a  portiou  of 
bread,  meat,  Ac.  allotted  to  a  student ;  and  hence  the 
name  sizar.  The  sizars  at  Cambridge  arc  almost  entirely 
on  the  same  footing  with  independent  students ;  at  Ox- 
ford they  are  somewhat  lower,  and  some  relics  of  their 
former  degraded  condition  still  subsist  in  certain  colleges 
in  the  customs  of  bringing  up  dishes  to  dinner,  dining  off 
the  remnants  of  the  fellows'  dinners,  Ac. 

SIZE.  A  sort  of  varnish,  paint,  or  glue,  used  by 
painters,  and  in  many  other  trades.  It  is  made  of  the 
shreds  and  parings  of  leather,  parchment,  or  vellum, 
boiled  in  water  and  strained. 

SKE'LETON.  (Gr.  ffMAJUs  Intake  dry.)  The  de- 
siccated support  or  framework  of  an  animal  body,  which, 
usually  consisting  of  different  parts,  may  be  joined  toge- 
ther by  the  dried  natural  ligaments,  wheu  it  is  termed  "a 
natural  skeleton ; "  or  may  be  articulated  artificially,  when 
it  Is  termed"  an  artificial  skeleton."  In  the  lowest-organ- 
ized animals,  as  the  Polmastria  and  Polypi,  the  skeleton, 
when  it  exists,  commonly  consists  of  a  single  piece.  In  the 
Polygastria  it  is  external,  in  the  form  of  a  case,  and  con- 
sists of  pure  silex.  In  the  Polypi  it  is  sometimes  external, 
sometimes  internal ;  and  Is  composed  of  either  pure  car- 
bonate of  lime,  or  with  a  small  additional  proportion  of 
phosphate  of  lime,  and  these  earths  are  combined  with  a 
greater  or  less  proportion  of  gelatinous  animal  matter. 
In  the  his  the  skeleton  consists  of  numerous  separate 
calcareous  joints,  connected  together  by  portions  of  un- 
calcified  gelatin.  In  many  of  the  Lithopnytous  Polypes 
innumerable  minute  spicule?,  of  various  but  definite 
forms,  are  scattered  through  the  fleshy  investment  of  the 
main  internal  skeleton.  In  the  Echmoderms  the  skeleton 
is  external,  as  regards  the  viscera  ;  but  is  covered  by  an 
organized  skin.  It  Is  chiefly  remarkable  for  the  great 
number  of  pieces  of  which  it  is  composed,  and  the  re- 
gular and  beautiful  forms  in  which  they  are  combined  . 
it  likewise  supports  numerous  tubercles  or  spines :  it  is 
composed  of  carbonate  and  phosphate  of  lime,  with  a 
gelatinous  basis.  In  Insect*  the  skeleton  is  partly  in- 
ternal, but  chiefly  external :  and  its  hardening  material 
is  a  peculiar  animal  principle,  called  "  chitlne."  In 
cabinets  of  dried  insects  it  is  the  natural  skeleton  that  is 
preserved.  In  Crustacea  the  skeleton,  which  bears 
the  same  relative  position  to  the  animal  as  in  insects,  is 
rendered  denser  and  more  brittle  by  being  consolidated 
with  the  carbonate  and  phosphate  of  lime.  In  the  Mol- 
lusca  the  skeleton  is  generally  external,  but  sometimes 
internal ;  it  Is  hardened  by  the  carbonate  of  lime,  with 
a  very  slight  trace  of  the  phosphate  of  lime,  and  con- 
stitutes the  shell.  The  beauty,  durability,  and  variety 
of  form  of  this  modification  of  the  skeleton,  have  rendered 
the  shells  of  the  M  alius  ca  at  all  times  a  favourite  object 
of  collectors,  and  the  subject  of  a  distinct  branch  of 
natural  history,  under  the  name  of  "  Conchology."  The 
skeleton  of  mollusks  is  either  in  one  piece,  as  in  the  uni- 
valve mollusks  ;  or  in  two  pieces,  as  in  most  bivalves  ;  or 
in  many  pieces,  as  in  the  multi valve  chitons,  and  others. 
In  the  CepAalopods,  besides  the  shell,  which  offers  re- 
markable varieties  of  form  and  subs tancc,  there  is  likewise 
a  rudiment  of  true  internal  skeleton  in  a  cartilaginous 
condition.  In  the  Vertebrate  animals,  there  is  always  an 
internal  skeleton  destined  to  protect  the  central  part  of 
the  nervous  system,  and  to  form  the  fulcrum  and  support 
of  the  locomotive  members.  In  a  few  fishes  it  is  carti- 
laginous ;  in  the  rest  of  the  Vertebrates  it  Is  osseous,  or 


consolidated  by  a  large  proportion  of  phosphate  and  a 
small  proportion  of  carbonate  of  lime,  and  some  other 
hardening  salts.  (Sec  Bonk.  )  This  is  termed  the  "  endo- 
skeleton.  '  In  most  fishes,  in  several  reptiles,  as  the  cro- 
codilian!!, and  in  the  armadillos  amongst  the  Mammalia, 
osseous  plates  are  developed  in  the  substance  of  the  skin  ; 
these  are  analogous  to  the  skeleton  of  most  of  the  In- 
vertebrate animals,  and  form  a  more  or  less  complete 
protecting  case,  called  the  "  exo-skeleton." 

SKETCH.  (It.  schizzo.)  In  Painting,  Ac,  the  first 
delineated  idea  of  the  artist's  conception  of  a  subject,  in 
which  are  usually  distinguishable  the  fire  and  enthusiasm 
with  which  the  subject  is  expressed  and  felt. 

SKEW  BACK.  In  Architecture,  the  sloping  abutment, 
in  brickwork  and  masonry,  for  the  ends  of  the  arched 
head  of  an  aperture. 

SKEW  BRIDGE.  In  Engineering,  the  name  given 
to  a  kind  of  bridge  Introduced  upon  railroads,  when  the 
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railway  intersects  any  existing  communication  at  right 
angles.  Such  bridges  wore  occasionally  built  before 
railroad*  were  introduced  ;  but  their  general  introduc- 
tion ha*  rendered  the  use  of  skew  bridges  universal  in 
cases  where  St  may  be  necessary  or  unavoidable  to  pre- 
serve as  straight  or  direct  a  line  as  possible.  The  Ettcy. 
Britannica  contains  an  elaborate  article  upon  this  sub- 
ject. 

SKIN.  The  external  covering  of  the  body.  It  is  di- 
visible into  three  parts  or  membranes.  The  exterior  is 
called  the  scarfskin  or  cuticle :  it  is  an  albuminous  mem- 
brane. Immediately  underneath  it  is  a  thin  layer  of  soft 
or  pulpr  matter,  called  the  rete  mucotvm  (mucous  net 
work),  which  is  the  scat  of  colour :  it  lies  u 
or  true  skin,  which  is  a  gelatinous  texture. 

SKIP.  (Fr.esquiverO  In  Music,  a 
sound  to  another  by  more  than  a  degre< 

SKI'RTING.  In  Architecture,  the  nai-TOw  vertical 
board  on  the  floor  round  the  sides  of  an  apartment. 

SKCLEZ1TR.  (Gr.  rxsAs*.  twitted.)  A  mineral 
which  occurs  crystallized  and  massive.  It  is  colourless 
and  translucent,  and  when  heated  before  the  blowpipe 
shrinks  up  Into  wormlike  contortions. 

SKO'RODITE.  (Gr.  r*»e*i*t,  garlic ;  in  allusion 
to  its  odour  when  heated.)   An  arsenlatc  of  iron. 

SKO'RZITE.  A  mlneralogical  synonym  of  a  variety 
of  epidote,  from  Sknrza. 

SKULL.  The  bony  case  which  contains  the  brain  :  it 
forms  the  forehead,  ana  every  part  of  the  head  except  the 
face.  It  consists  of  eight  bones  ;  namely,  the  frontal  and 
occipital  bones,  upon  its  fore  and  back  part ;  the  two  tem- 
poral and  two  parietal  bones,  fonning  the  temples  and 
the  sides  of  the  skull ;  and  the  sphenoid  and  ethmoid 
bones,  concerned  in  the  formation  of  the  orbits  and  nose. 

SKY  LARK.  The  name  of  a  species  of  the  genus 
Ahuda  (see  that  word) ;  the  Alauda  arvensit  of  Linnieus. 

SKY  SAIL.   A  small  sail  sometimes  set  above  the 

"SLAB  LINE.  A  small  rope  leading  through  a  block 
under  the  lower  yards,  and  thence  to  the  foot  of  the  sail, 
for  the  purpose  of  tricing  It  up. 
SLACK.  Small  coal  under  the  size  of  an  egg. 
SL  AG.  The  imperfect  glassy  or  vitriflable  compounds 
which  are  produced  during  the  reduction  of  metallic  ores 
by  various  fluxes.  In  the  neighbourhood  of  large  smelt- 
ing works,  especially  of  iron  and  copper,  the  slags,  which 
are  abundantly  produced,  are  sometimes  used  as  building 
materials,  and  for  making  and  mending  roads.  They  often 
contain  a  considerable  relative  proportion  of  metal. 

SLA'NDER.  In  Law,  a  malicious  defamation  of  a 
man  by  words  spoken.  It  is  not  actionable  unless  it  im- 
pute some  crime  punishable  by  law  ;  or  some  infectious 
disease,  such  as  leprosy  or  the  like,  which  mar  have  the 
eflWt  of  excluding  from  society  the  person  slandered  ;  or 
be  uttered  concerning  him  in  bis  trade  or  business  in 
such  a  way  as  to  Impair  his  means  of  livelihood  ;  or,  lastly, 
unless  it  be  attended  with  special  damage.  In  this  case, 
such  special  damage  must  be  averred  upon  the  pleadings. 
If  special  damage  be  not  proved  by  the  plaintiff,  he  will 
not,  in  any  action  for  words  spoken,  when  the  verdict  is 
under  40  shillings,  be  allowed  more  costs  than  damages. 


A  defendant  cannot  be  proceeded  against  criminally  for 
words  spoken,  unless  they  have  a  direct  tendency  to  a 
breach  of  the  peace,  as  by  containing  a  challenge  to  fight  ; 
or  are  of  a  seditious  or  grossly  immoral  character;  or 
are  spoken  of  a  magistrate  in  the  execution  of  his  duty. 
SLATE.   See  Gkology. 

SLA' VERY,  properly  so  called,  is  the  establishment  of 
a  right,  which  gives  to  one  man  such  a  power  over  another 
as  makes  him  absolute  master  of  his  life  and  property. 
But  the  condition  of  a  slave  is  susceptible  of  innumerable 
modifications  ;  and  there  are  few  nations,  whether  of  an- 
cient or  modern  times,  among  whom  slavery  has  been 
long  established,  that  have  not  enacted  certain  laws  for 
limiting  the  power  of  a  master  over  his  slave.  Slavery 
has  existed  from  the  earliest  periods  of  authenticated 
history,  and  its  origin  has  generally  been  ascribed  to  a 
state  of  war.  In  the  rudest  stages  of  society,  the  difficulty 
of  subsistence  was  so  great  that  the  lives  or  captives  were 
seldom  spared  ;  but  as  society  advanced,  and  luxuries 
began  to  be  introduced,  the  aid  of  labourers  became  re- 
quisite, and  it  was  found  more  profitable  to  employ  than 
to  slay  a  captive.  Thus  the  Latin  word  servus,  a  tlare, 
appears  to  have  been  derived  from  servo,  I  prettrvc,  and 
to  have  meant  a  person  whose  life  waa  preserved  on  con- 
dition of  giving  his  labour  to  his  conqueror ;  so  that  a 
state  of  slavery,  how  repulsive  soever  to  our  present 
feelings,  probably  formed  at  one  time  an  important  mi- 
tigation of  the  horrors  of  barbarism.  But  in  proportion 
as  society  rose  in  the  scale  of  civilization,  the  state  of 
slavery  sprung  from  a  variety  of  causes.  Thus,  in  se- 
veral countries,  those  who  had  been  convicted  of  crimes 
were  often  doomed  to  perpetual  slavery ;  and  as  a  ne- 
cessary corollary  of  this  principle  of  slavery,  it  was  laid 
down  a*  a  fundamental  regulation,  that  slaves  could  only 
beget  slaves ;  and  hence  the  principle  of  hereditary 
It  would  be  foreign  to  the  purpose  of  this  work 
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to  enter  into  details  upon  the  different  phases  which  sil- 
very has  exhibited  in  the  various  countries  in  which  it  has 
existed,  or  to  point  out  the  malignant  influence  it  has  ex- 
ercised upon  the  character  ot  every  nation  among  wbtra 
it  has  been  tolerated.  Upon  this  subject  the  reader  wiJ 
find  ample  details  in  the  third  volume  of  the  Comrs  m~  Eev 
nomic  Politique  of  M.  Storch,  Paris,  1823  ;  and  with  re- 
gard to  slavery  as  practised  among  the  Romans,  he  tear 
consult  with  advantage  the  elaborate  little  volume  of 
Mr.  Blair  on  this  subject.  The  species  of  slavery  whirs 
existed  during  the  feudal  ages,  and  which  is  still  to  N- 
found  In  some  European  countries,  will  be 
under  the  heads  Skrf.  Servitude,  and  Vi 
work  ;  and  for  some  details  of  negro  slavery,  see  i 
and  Negroes. 

The  British  legislature,  as  Is 
in  1834  for  the  emancipation  of  Negro  i 
our  dominions  ,  by  which,  after  passing  through  a  pre- 
liminary term  of  compulsory  apprenticeship,  thev  vert 
eventually  raised  to  the  condition  of  full  citizenship. 

SLA  VR  TRADE,  generally  denotes  the  trade  in  slaves 
carried  on  by  European  nations  between  the  western 
coasts  of  Africa  and  the  American  settlements  ;  abolished 
as  far  as  Great  Britain  is  concerned.  In  1808. 

The  European  slave  trade  Is.  however.  generally 
supposed  to  have  been  commenced  by  the  Portujnmr 
about  the  end  of  the  ISth  century.  About  IVih  the 
Spaniards  began  to  import  Negroes  Into  America,  to 
supply  the  place  of  the  Indians,  whose  numbers  were 
rapidfy  diminishing  under  the  severity  of  the  toil  to  which 
they  were  exposed  by  their  conquerors.  Sir  John  Has- 
kins,  one  of  Queen  Elisabeth's  most  famooa  captain*, 
seems  to  have  been  the  first  Englishman  of  note 
embarked  in  this  traffic,  having  been  concerned  in 
sale  of  Negroes  to  the  Spaniards  in  the  West  Ii 
the  same  reign  the  African  Company  was  first  < 
for  the  purpose  of  trade  with  Guinea.  This 


carried  on  a  trade  In  Negroes  with  the  En( 
ments  in  Amerio 
to  the  year  1732, 

and  chiefly  carried  on  from  that  time  by  private 
It  was  not  until  the  latter  end  of  the  I  *th  cent 


the  atrocities  of  this  trade  began  to  engage  I 
of  parliament.  In  1788  an  act  was  passed  to  regulate  it  ; 
anu  after  twenty  years'  animated  disruption,  it  was  at  last 
totally  abolished  in  1807.  The  United  States  of  America 
and  Denmark  had  preceded  us  in  this  righteous  act. 
(Sec  Clark  ion's  History  of  the  Abolition  oj  the  Stare 
Trade.) 

The  slave  trade  is  now  prohibited  by  the  laws  of 
most  European  nations,  except  Portugal;  and  try  the 
law  of  that  country  it  can  only  be  carried  on  within 
certain  geographical  limits.  Nevertheless  it  is  exten- 
sively carried  on  by  contraband  dealers ;  and  no  mea- 
sure can  be  reasonably  expected  to  put  a  stop  to  it  short 
of  Its  l»elng  declared*  piracy  by  the  common  consent 
of  civilized  states.  To  obtain  this  result  ought 
one  of  the  most  prominent  objects  of  English 
macy,  both  for  the  sake  of  humanity,  and  in 
protect  the  interests  of  our  own  colonies,  which 
severely  from  competition  with  those  European 
sessions  into  which  an  unlir,  " 
lalKHir  takes  place.  But  it 
Fowell  Buxton,  whose  name  ranks  so 
opponents  of  the  slave  trade,  appears  to  ( 
this  measure  would  prove  Ineffectual,  from  the  difficulty 
of  execution .  We  can  do  no  more  here  than  advert  to  the 
scheme  recently  proposed,  received  with  acclamation  by 
a  great  portion  of  the  public,  and  taken  up  by  govern- 
ment, of  establishing  a  legitimate  trade  with  central 
Africa  by  the  channel  of  the  N  i  ger.  We  cao  only  say  that 
those  who  expected  the  slightest  effect  to  be  product*! 
on  the  progress  of  this  abominable  traffic  by  any  such 
measure,  must  have  estimated  both  end  and  means 
in  a  very  different  manner  from  ourselves  ;  but  the  of- 
ficial report  of  Captain  Trotter  has  recently  announced 
the  utter  failure  of  the  expedition,  owing  to  the 
destructive  Influence  of  the  climate;  and  the  general 
opinion  seems  to  be,  that  henceforth  those  who  may 
induce  their  fellow-countrymen  to  embark  In  any  similar 
adventure  will  Involve  themselves  in  very  serious  re- 
sponsibility. According  to  some  recent  estimates,  about 
75.000  slaves  arc  supposed  to  be 
their  homes  in  Africa  to  supply  the 
including  those  who  perish  by  the  way.  There  can. 
however,  be  no  doubt  that  this  estimate  is  »erv  greatly 
exaggerated  ;  and  we  question  whether,  taking  those  ex- 
ported from  the  cast  coast  to  Arahia,  Ac.  Into  account,  the 
average  number  of  slaves  earned  from  Africa  during  the 
seven  years  ending  with  1841  can  have  been  as  high  as 
40,000  a  year  ;  and  now,  no  doubt,  even  this  exportation 
will  be  very  materially  reduced.    The  principal  import  - 

*  ThU  most  desirable  act  has  hern  recently  *  ororif.  »h#d ;  ts# 
whole  of  i lie  European  " 


me«um  In  regard  lo  the  riKht  cfu* 
in  the  torsdeju  ,'lr*,";hh^Ja'r"h^U 
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In  ft  countries  are  Cuba,  Portorico,  and  Brazil.  Pnbli- 
ritions  on  the  stare  trade  are  so  numerous,  that  ft  is 
difficult  to  make  a  selection  for  purposes  of  reference. 
Perhaps  (after  CUtrkson's  History)  the  student  could  not 
find  the  account  of  its  progress  better  given  than  in  suc- 
cessive numbers  of  the  Edm.  Review,  es|iecially  vols.  xxi. 
xxiii.  xxlv.  xxxvi. ;  though  it  must  be  admitted  that 
there  is  in  these,  and  must  works  on  the  subject,  a  strong 
tendency  to  exaggeration.  There  is  a  good  article  on 
the  international  law  of  the  slave  trade  in  the  Imut 
Magazine  for  August,  1841. 

SLEEP.  (Germ,  •chlaf.)  That  state  of  the  body  in 
which  the  functions  of  sensation  and  volition  are  sus- 
pended, while  the  vital  functions  retain  their  usual  ac- 
tivity :  the  operations  of  the  mind.  If  not  at  perfect  rest, 
are  disconnected  with  external  objects. 

Healthy  or  natural  sleep  usually  comes  on  with  a  pe- 
culiar sense  of  muscular  lassitude,  gaping,  and  desire  of 
repose ;  the  eyelids  fall,  and  there  is  general  muscular 
relaxation.  '1  he  sense  of  hearing  is  that  which  is  longest 
retained  ;  and  we  generally  hear  what  is  going  on  about 
us,  and  even  feel  inclined  to  take  occasional  part  in  con- 
versation, long  after  the  eyes  are  closed. 

The  quantity  of  sleep  required  by  different  individuals 
is  various,  from  six  to  nine  hours  being  the  average  pro- 
portion. Indolent  listless  persons,  and  especially  those 
who  Indulge  in  the  luxuries  of  the  table,  and  age  in  good 
health,  will  often  slumber  away  from  eight  to  ten  hours 
dally  ;  while  others  of  active  dispositions,  and  who  live 
abstemiously,  will  be  satisfied  with  four  or  Ave  hours  of 
sleep:  and  such  persons  are  generally  more  disturl>ed 
by  dreams  than  the  former.  \  ery  young  children  sleep 
away  much  of  their  time,  and  so  also  do  many  old  persons. 
Sleep  is  often  prevented  by  Intense  thought,  by  anxiety, 
'  other  mental  affections  ;  and  also  by  hunger,  and  by 

part  of  the  body.   When  a 
'  j  exertion,  sleep  is 
•  are  many  stimuli  by 
Is  prevented  or 

retarded,  such  as  strong  tea.  coffee,  small  do.es  of  opium, 
*nd  several  other  articles  of  medicine  and  diet.  Bodily 
exercise  and  mental  tranquillity,  a  full  meal,  the  absence 
of  light,  noise,  and  other  disturbing  causes,  are  circum- 
stances generally  favourable  to  sleep ;  but  in  all  these 
respects  various  "naiuts  often  great  I)  inteifs**,  at.d  per- 
sons accustomed  to  very  active  lives  when  suddenly  de- 
prived of  their  usual  occupations  often  sleep  worse  than 
before,  Indolence  becoming  an  apparent  stimulant.  A 
'  distended  stomach  keeps  some  individuals  awake ;  and 
other-  cannot  sleep  iu  a  dark  room,  or  in  the  quiet  of 
the  country,  who  have  been  used  to  a  night  lamp,  and  to 
the  rumbling  of  carriages  over  a  London  pavement. 

The  proximate  cause  of  sleep  has  been  discussed  by 
several  eminent  physiologists,  but  without  any  very  sa- 
tisfactory results :  it  is,  In  fact,  as  entirely  beyond  our 
grasp,  as  are  the  other  functions  of  the  nervous  system. 
See  I) beams. 

SLK  E  HE  It.  In  Architecture,  a  piece  of  timber  whereon 
are  laid  the  ground  joists  of  a  floor.  Sleepers  are  also 
pieces  of  timber,  now  rarely  used,  in  foundations  crossed 
by  planks,  ice,  and  at  right  angles  to  them,  where  the 
is  bad.   Formerly  the  term  was  used  to  denote  the 


the  application  of  cold  to  a  part  of  the 
person  has  been  over-fatigued  by  bodily  « 
also  often  courted  in  vain  ;  and  there  are 
which  its  accession  at  the  usual  tiroes 


ley  rafters  of  a 
SLI'CKENSIDK.   A  provincial  terra  applied  by  the 
Derbyshire  miners  to  a  species  of  galena,  or  sulphur*  •  of 
lead. 

SLIDE.  In  Music,  a  grace  used  in  the  German  school, 
and  consisting  of  two  small  notes  moving  by  degrees. 

SLI'DING  KEEL,  is  a  narrow  oblong  frame  or  plat- 
form, let  down  vertically  through  the  bottom  of  a  small 
vessel,  like  a  deepening  of  the  keel  throughout  a  portion 
of  her  length.  Its  use  Is,  like  that  of  the  ice  board,  to 
sustain  the  vessel  against  the  lateral  force  of  the  wind. 

SLI'DING  KULE.  A  mathematical  Instrument  or 
scale,  consisting  of  two  parts,  one  of  which  slides  along 
the  other,  and  each  having  certain  sets  of  numbers  en- 
graved on  it,  so  arranged  that  when  a  given  number  on 
the  one  scale  is  brought  to  coincide  with  a  given  number 
ou  the  other,  the  product  or  some  other  function  of  the 
two  numbers  is  obtained  by  inspection.  The  numbers 
mar  be  adapted  to  answer  various  purposes  ;  but  the  in- 
strument is  chiefly  used  in  gauging,  and  for  the  men- 


SLING.  (Ger.  schllnge.)  A  weapon  made  of  a  strap 
and  two  strings,  by  means  of  which  a  stone  or  other 
missile  U  projected  with  much  greater  velocity  than 
could  be  given  to  it  by  the  hand  without  such  assistance. 
The  velocity  with  which  the  projectile  is  discharged  Is 
the  tame  as  that  with  which  it  is  whirled  round  in  a 
circle  having  the  string  for  its  radius,  and  may  therefore 
be  computed  when  the  time  of  revolution  and  the  length 
of  the  string  are  given.  The  sling  was  known  as  a  wea- 
pon of  offence  in  the  earliest  ages. 

SLIPS.  In  Geology,  masses  of  strata  separated  ver- 
tically or  aslant. 

8LOAM.   Layers  of  clay  between  those  of  coal. 

SLOOP.  A  veasel  with  one  mast  like  a  cutter;  but 
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SMALT. 

having  a  jib  star,  which  a  cutter  has  not.  Also  the  ge- 
neral name  of  ships  of  war  below  the  size  of  frigates. 

SLOPS.  Clothes  and  bedding  supplied  from  the  ship's 
stores  to  the  seamen,  but  at  their  expense. 

SLOUGH.  A  Surgical  term  applied  to  the  separation 
which  ensues  between  dead  and  living  parts. 

SLUE.  In  Naval  language,  to  slue  is  to  turn  a  cylin- 
drical piece  of  timber,  as  a  mast  or  boom,  about  its  axis, 
without  moiing  it  out  of  its  place. 

SLUICE.  (Lat.  clausus.  shut  up.)  In  Hydraulics,  a 
frame  of  timber,  stone,  or  other  solid  substance,  serving 
to  retain  and  raise  the  water  of  a  river  or  canal,  and, 
when  necessary,  to  give  it  rent. 

SLUR.  In  Music,  an  arch       connecting  two  or 
notes  not  on  the  same  degree,  indicating  to  the  perfo 
that  in  playing  they  are  to  be  united  as  much  as  possible 
SMACK.    A  vessel  with  one  mast,  commonly  rigged 
as  a  sloop,  and  used  in  the  coasting  trade,  or  as  a  tender 
in  the  royal  navy.    The  vessels  of  this  name  that  have 
long  plied  between  Leith  and  London  are  well 
and  have  always  been  noted  for  their  security. 

SMALLPOX.  Called  also  Variola,  from  vaiius,  chat 
mr;  because  it  changes  and  disfigures  the  ski 
are  two  forms  of  this  disease,  generally  called  by 
medical  men  the  distinct  and  the  confluent in  the  former 
the  pustules  are  separate,  in  the  latter  they  coalesce. 
Distinct  smallpox  begins  with  the  usual  symptoms  of  in- 
flammatory fever ;  that  is,  pains  in  the  back  and  loins, 
sickness,  drowsiness,  lieadach,  pain  upon  pressure  about 
the  region  of  the  stomach,  and  in  iufants  one  or  more 
epileptic  flu.  About  the  end  of  the  third  day  little  red 
spots,  much  resembling  flea-bites,  make  their  appearance 
upon  the  face  and  bead,  which  spread  during  the  fourth 
day  over  the  breast,  body,  and  limbs ;  about  the  fifth  day 
a  small  circular  vesicle  forms  upon  each  little  point,  de- 
pressed in  the  centre,  surrounded  by  an  inflamed  margin, 
and  containing  a  colourless  fluid,  and  at  this  time  the 
eruptive  fever  disappears  ;  about  the  sixth  day  the  throat 
becomes  sore,  and  the  saliva  viscid  ;  and  about  the  eighth 
day  the  face  is  swollen,  and  the  pustules  round,  promi- 
nent, and  prevalent  •,  about  the  eleventh  day  the  pustules 
attain  their  full  slsc  (about  that  of  a  pea),  and  the  matter 
which  they  contain  becomes  opaque  and  yellow,  and  a 
dark  central  spot  appears  on  each ;  the  swelling  of  the 
face  subsides,  and  is  transferred  to  the  bands  and  feet,  and 
more  or  less  secondary  ferer  now  ensues.  After  this  the 
pustules  become  rough,  break,  and  scab  over,  and  a  dark 
brown  spot  remains  for  some  days  ;  and  if  the  pustules 
have  been  large  an  indentation  is  left :  the  remaining 
symptoms  gradually  subside,  and  about  the  seventccth  or 
eighteenth  day  the  secondary  fever  disappears. 

Confluent  smallpox  is  ushered  in  by  a  fever  of  a  typhoid 
rather  than  of  an  inflammatory  character ;  ail  the  incipient 
symptoms  are  aggravated;  delirium  or  coma  attends  them; 
and  in  infants  there  is  diarrhoea,  and  in  adults  salivation. 
The  eruption  is  very  irregular  in  iu  progress  and  ap|»car- 
auce,  and  usually  preceded  by  red  patches  upon  the  face, 
from  which  the  pustules  emerge  on  the  second  day  in  the 
form  of  clusters  somewhat  resembling  measles.  Their 
progress  is  rapid  ;  but  instead  of  being  circular  and  well- 
defined,  they  arc  flat  and  irregular  in  shape,  and  < 
sh  fluid  very  unlike  pus :  " 
the  clusters  arc  generally  . 
tumefaction  of  the  face  and  running  of  saliva  are  i_ 
than  in  the  distinct  species  ;  and  the  fever  does  not  cease 
upon  the  appearance  of  the  eruption,  but  about  the  ninth 
day  it  generally  becomes  aggravated,  the  eruption  livid, 
and  accompanied  by  petechia;  or  purple  spots  ;  and  about 
the  eleventh  day  from  the  commencement  of  the  disease 
it  often  terminates  fatally. 

Thin  disease  is  the  effect  of  a  specific  contagion,  and 
is  produced  either  by  Inoculation,  or  by  exposure  to  the 
effluvia  from  persons  suffering  under  it:  in  the  latter 
case  it  Is  usually  called  the  natural  smallpox.  When  the 
distinct  smallpox  goes  regularly  through  the  stages  above 
described  it  is  rarely  dangerous,  except  from  mismanage- 
ment ;  but  it  often  leaves  a  tendency  to  inflammatory  dis- 
orders, and  in  a  scrofulous  habit  It  excites  that  disorder 
Into  activity.  Any  of  the  symptoms  which  have  just  been 
described  as  characterising  confluent  smallpox  are  alarm- 
ing; so  is  a  sudden 
change  in  its  appearance, 
lirium.  In  treating  the  distinct  smallpox 
symptoms  are  to  be  moderated  by  cool  air,  saline  and 
mild  acid  and  diluting  drinks,  and  very  gentle  aperients. 
lUccdiiig  and  purging  are  in  almost  all  cases  to  be  de- 
cidedly avoided.  Great  irritability  may  occasionally  be 
allayed  by  small  doses  of  opium  and  camphor,  or,  w  hich 
Is  preferable,  by  muriate  of  morphia:  this  will  also  check 
diarrhoea,  should  i\  supervene.  Thccoufluent  form  gene- 
rally requires  more  or  less  of  the  treatment  which  is 
adopted  in  low  or  putrid  fever.  Obstinate  vomiting,  which 
is  sometimes  not  only  a  troublesome  but  alarming  symp- 
tom. Is  best  encountered  by  the  saline  draught  in  the  act 
of  effervescence,  with  a  few  grains  of  a 
and  a  few  drops  of  tincture  of  opium. 
SMALT.  (Germ.  schmaU.)  A  " 
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disappearance  of  the  eruption,  or 
ince,  lollowed  by  depression  or  de* 
the  distinct  smallpox  the  febrile 
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SMARAGD. 

in  painting  and  printing  upon  earthenware,  and  applied 
to  several  other  purposes  in  the  art*.  The  finest  smalt 
U  made  by  fusing  glass  with  oxide  of  cobalt,  by  which 
a  very  deep  blue  compound  U  obtained,  which  when 
finely  powdered  acquire*  a  beautiful  azure  colour.  Com- 
mon smalts  are  prepared  by  fusing  mixtures  of  satire, 
•and,  and  pear  I  a*  n. 

SMARAGD.  (Gr.  rua^myl^ .)  In  modern  times 
used  as  a  synonym  of  emerald  (which  see) ;  but  applied 
by  the  ancients  to  various  other  precious  stones,  such  as 
fluor  spar,  green  vitrified  lava,  green  jasper,  and  green 
glass.  The  passage  of  Pliny  (Sat.  Itist.  xxxvii.  6.)  in 
which  Nero'  is  said  to  have  been  in  the  habit  of  viewing 
the  gladiatorial  combats  in  a  tnuiragd.  Is  generally  un- 
derstood to  signify  a  smooth  polished  mirror  made  cf 
some  of  the  above  substance* ;  but  It  has  been  maintained 
that  the  emperor  was  short-sighted,  and  used  a  concave 
eyeglass  formed  of  the  smaragd.  The  smaragd  is  found 
in  various  parts  of  Europe.  Asia,  and  America;  but  par  - 
ticularly  in  the  Ural  mountains,  and  in  the  mines  of  Chili 


SMART  TICKET.  A 
received  a  wound  or  hurt. 

SMELL.  This  sense  resides  in  the  mucous  or  pitui- 
tary membrane  which  lines  the  nostrils,  and  the  surface 
of  which  is  more  or  less  convoluted  or  extended  in  va- 
rious orders  of  animals.  In  the  human  subject  this  mem- 
brane is  highly  vascular,  and  largely  supplied,  especially 
in  its  upper  parts,  with  nervous  filaments,  or  ramifica- 
tions of  the  olfactory  trunk,  w  hich  has  its  origin,  by  three 
distinct  roots,  from  the  posterior,  inferior,  and  internal 
pari*  of  the  anterior  lobe  of  the  brain,  and  proceeding 
towards  the  perforated  plate  of  the  ethmoid  bone,  divides 
into  the  small  thread*  just  mentioned. 

The  physiology  of  odour*  i*  a  curious  and  intricate 
subject,  requiring  much  more  experimental  investigation 
than  it  has  hitherto  received.  The  air  is  the  great  ve- 
hicle by  which  their  various  influences  are  transmitted 
in  the  act  of  inspiring  to  the  olfactory  surfaces,  and  for 
the  diffusion  of  most  odours  a  certain  degree  of  humidity 
in  the  air  appears  absolutely  essential.  There  is  scarcely 
any  sense  the  degree  of  perfection  of  which  varies  so 
much  in  different  individuals  as  that  of  smell,  some 
being  painfully  alive  to  those  odorous  influences  which 
are  not  even  perceived  by  others.  An  obtuseness  of  this 
sense  is  also  very  frequent,  and  its 

by  no  means  uncommon  ;  this  is  especially  the  case  in 
certain  catarrhal  complaints,  and  in 
of  the  lining  membrane  of  the  nose. 

SMEW.  The  name  of  the  diver 
by  Linnsus.   See  Ms  sous. 

SMILA'CEiE  (Smilax,  one  of  the  genera),  form  a 
small  natural  order  of  Endogenous  plants  with  weak  or 
twining  stems  and  reticulated  leaves,  not  distinguishable 
from  those  of  Exogens.  The  drug  called  sarsparilla,  or 
sarza.  Is  the  root  of  various  species  inhabiting  South 
America,  and  is  held  in  high  esteem  for  its  diuretic,  de- 
mulcent, alterative  qualities. 

SMOKE.  <  Low  Germ,  smuke.)  Smoke  has  been  de- 
fined as  the  visible  effluvium  or  sensible  exhalation  of 
any  thing  burning.  The  term  is  commonly  applied  to 
those  results  of  the  combustion  or  ignition  of  pit  coal 
which  escape  from  chimneys,  and  which  constitute  a  se- 
rious and  well-known  evil  and  nuisance  in  large  towns, 
manufacturing  districts,  and  almost  every  where  where 
large  quantities  of  coal  are  consumed.  Coal  is  often  a 
very  complex  substance  ;  but,  putting  aside  its  occasional 
and  adventitious  ingredients,  carbon,  hydrogen,  nitrogen, 
and  oxygen  may  be  regarded  as  its  ordinary  and  essential 
constituents ;  and  the  results  of  Its  perfect  combustion 
would  therefore  be  carbonic  acid  steam  and  nitrogen. 
These  substances  would  constitute  invisible  and  incom- 
bustible gases  and  vapour,  and  would  therefore  escape 
from  the  chimney  top,  and  blend  with  the  atmosphere, 
without  being  perceived.  But  it  unfortunately  happens 
that  from  the  way  in  which  coal  is  burned  its  combustion 
is  far  from  being  perfect,  and  that  besides  the  above-men- 
tioned products  inflammable  gases  and  vapours,  together 
with  large  quantities  of  very  finely  divided  carbon,  con- 
stituting soot  and  black  and  brown  smoke,  are  vomited 
forth  from  the  chimney  shaft,  not  only  contaminating 
the  air,  and  making  all  neighbouring  objects  black  and 
dirty,  but  also  occasioning  great  loss  of  fuel ;  so  that  the 
•moke  of  Ixmdon  Is  not  only  a  nuisance,  but  a  very  ex- 
pensive one,  and  ought  to  be  put  down  by  legislative 
enactments,  several  of  which  have  been  from  time  to 
time  suggested,  but  unfortunately  never  enforced,  and 
are  at  this  moment  a  mere  dead  letter. 

The  neglect  which  this  subject  has  encountered  has 
arisen  chiefly  out  of  the  difficulty  of  enforcing  and  Incul- 
cating rational  doctrines  upon  the  subject  of  combustion, 
and  or  getting  persons  to  adopt  new  systems  of  construc- 
tion in  regard  to  furnaces  and  fire-places,  new  methods 
:oklng  and  managing  the  fire,  and  new  kinds  of  fuel ; 
it  is  astonishing  to  observe  the  obstinacy  ami  per- 
is which  prevail  in  these  respects  amongst  the 
as  well  as  the  men.    There  is  another  cause 
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SMUGGLING. 

which  no  doubt  has  had  its  influence  In  retarding 
adoption  of  means  for  diminishing  the  smoke  nuis 
which  is  the  shoals  of  quacks  and  ignorant  empyrics  and 
I  impostors  who  have  embarked  in  these  speculations ;  se 
I  that  till  stringent  and  coercive  measures  are  adopted  w, 
|  regard  to  It,  founded  upon  scientific  and  rational  princi- 
ples, we  must  be  content  to  continue  breath  ins;  a  tainted 
air.  which  fouls  the  organs  of  respiration,  encrusts  our 
buildings,  and  covers  our  books,  pictures,  and  every  ar- 
ticle of  furniture  with  an  enamel  of  soot,  and  which 
dims  the  atmosphere  to  such  an  extent  as  materially  to 
;  shorten  the  duration  of  metropolitan  daylight. 

That  all  these  evils  may  be  got  rid  of  admits  of  no 
I  doubt,  and  ultimately  with  economy  and  convenience ; 
',  though  the  first  Introduction  of  the  remedies  will  paw 
l«bly  he  attended  by  many  practical  difficulties,  and  con- 
siderable inconvenience  and  expense.  One  remedy,  aad 
the  most  obvious,  consists  in  the  substitution  of  cok«, 
anthracite,  and  certain  other  smokeless  fuel.  Cor  the  bi- 
tuminous and  eminently  smoke-generating  varieties  «t" 
coal  now  in  common  use.  Another  is.  the 
of  fireplaces  and  furnaces  which  shall 

but  prevent  its  formation.  It  must  be 
«  are  many  practical  difficulties  in  the  way, 
perhaps  of  the  application  than  of  the  invention  or  per- 
fection of  these  contrivances  ;  but  experience  has  shown 
that  none  of  these  are  of  such  a  nature  or  mavrurudr 
that  they  may  not  be  overcome  by  perseverance  and  skill. 
They  all  merge  Into  one  common  principle,  that  of  ant- 
ing air  with  the  combustible  vapours  and  gasrs  geoeratci 
by  the  action  of  heat  on  pit  coal,  so  that  by  virtue  of  a  dm 
supply  of  oxygen  they  may  be  made  to  bum  with  tLr.it 
and  become  entirely  converted  into  incombustible  &>! 
transparent  invisible  vapours  and  gases,  instead  of  Uiur. 
as  they  now  are,  only  partially  burned,  by  which  tbrtr 
carbon  is  precipitated,  and  escapes,  together  with  the 
other  imperfectly  consumed  matters,  into  the  air.  Toe 
foundation  of  a  practical  inquiry  into  the  subject  of  uV 
prevention  of  smoke  has  been  laid  by  Mr.  C.  W.  Wil- 
liams of  Liverpool  (  Essay t  on  the  Combustum  of  Csc! 
and  Prevention  of  Smoke).  The  theoretical  detail*  arr 
essentially  blended  with  the  whole  doctrine  of  beat ;  but 
the  investigations  which  most  essentially  bear  upon  ttun 
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OKE  SAIL.  A  small 
of  the  galley,  when  the  ship  is  at 
to  screen  the  quarter  deck  from 

SMOKZATO.  ( It.  cxttngunked. )  In  Music,  a  tort, 
denoting  that  the  violin  bow  Is  to  be  drawn  to  its  full  ex- 
tent, but  gradually  lighter  till  the  sound  is  nearly  lost. 

SMC'GGLING.  The  offence  of  defrauding  the  re- 
venue by  the  introduction  of  articles  into  ctmsurapnon 
without  paying  the  duties  chargeable  upon  them.  It  a**} 
be  committed  indifferently  cither  upon  the  excise  or  cus- 
toms revenue. 

Origin  and  Prevention  of  Smuggling.  —  This  rrinv 
which  occupies  so  prominent  a  place  In  the  criminal  le- 
gislation of  all  modern  states,  is  wholly  the  result  cf 
vicious  commercial  and  financial  legislation.    It  is  tc« 
fruit  either  of  prohibitions  of  importation,  or  of  oppres- 
sively high  duties.    It  does  not  originate  in  any  depra- 
vity inherent  in  man  ;  but  in  the  folly  and  ignorance  of 
legislators.  A  prohibition  against  importing  a  commodlt; 
dues  not  take  aw  ay  the  taste  for  it ;  and  the  im 
of  a  high  duty  on  any  article  occasions  a  uni 
to  escape  or  evade  its  payment.    Hence  the  rise 
occupation  of  the  smuggler.   The  risk  of  being  d« 
In  the  clandestine  introduction  of  commodities 
any  system  of  fiscal  regulations  may  always  be  valued  al 
a  certain  average  rate ;  and  wherever  the  duties  encwd 
this  rate,  smuggling  immediately  takes  place.  K«*J, 
there  arc  plainly  but  two  ways  of  checkiug  this  practice. 
—  either  the  temptation  to  smuggle  must  be  diminished 
by  lowering  the  duties,  or  the  difficulties  in  the  way  of 
smuggling  must  be  increased.    The  first  is  obriouslr  it* 
more  natural  and  efficient  method  of  effecting  the  object 
in  view  ;  but  the  second  has  been  most  generally  resort 
to,  even  In  cases  where  tbc  duties  were  quite  excessive 
Governments  have  uniformly  almost  con »ulted  the  per- 
sons employed  in  the  collection  of  the  revenue  with 
respect  to  the  best  mode  of  rendering  taxes  effectual ; 
though  it  is  clear  that  the  interests,  prejudices,  and  pe- 
culiar habits  of  such  persons,  utterly  disqualify  them  fruit 
forming  a  sound  opinion  on  such  a  subject.    They  r air- 
not  recommend  a  reduction  of  duties  as  a  mean*  of 
repressing  smuggling  and  increasing  revenue,  without 
acknowledging  their  own  incapacity  to  detect  and  defeat 
illicit  practices  ;  and  the  result  has  been,  that  instead 
of  ascribing  the  prevalence  of  smuggling  to  la 
causes,  the  officers  of  customs  and  excise  have 
universally  ascribed  It  to  some  defect  in  the 
the  mode  of  administering 
pressing  it  by  new  regulal 

number  and  severity  of  the  penalties  affecting  the 

K"  *r.    As  might  have  been  expected,  these  attempts 
ve,  in  the  great  majority  of  cases,  proved  signally  un- 
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SMUT. 

successful.  And  it  has  been  invariably  found  that  no 
vigilance  on  the  part  of  the  revenue  officer*,  and  no  se- 
verity of  punishment,  ran  prevent  the  smuggling  of  such 
commodities  as  are  either  prohibited  or  loaded  with  op- 
pressive duties.  The  smuggler  is  generally  a  popular 
character  ;  and  whatever  the  law  may  declare  on  the 
subject,  it  is  quite  ludicrous  to  expect  that  the  bulk  of 
society  will  ever  be  brought  to  think  that  those  who 
furnish  them  with  cheap  brand)-,  geneva,  tobacco,  &c. 
lilty  of  any  very  heinous  offence. 
"  To  pretend."  says  Dr.  Smith,  "  to  have  any  scruple 


'  the  revenue  laws,  and  to 
the  perjury  which  almost  always  attends  it,  would,  in 
most  countries,  be  regarded  as  one  of  those  pedantic 
pieces  of  hypocrisy,  which,  instead  of  gaining  credit  with 
any  body,  seems  only  to  expose  the  person  who  affects 
tu  practise  them  to  the  suspicion  of  being  a  greater 
knave  than  most  of  his  neighbours.  By  this  Indulgence 
of  the  public,  the  smuggler  is  often  encouraged  to  con- 
tinue a  trade  which  be  is  thus  taught  to  consider  as  in 
some  measure  innocent ;  and  when  the  severity  of  the 
revenue  laws  is  ready  to  fall  upon  him,  he  is  frequently 
disposed  to  defend  with  violence  what  be  has  been  ac- 
customed to  regard  as  his  ju»t  property  ;  and  from  being 
at  first  rather  imprudent  than  criminal,  he  at  last  too 
often  becomes  one  of  the  most  determined  violators  of 
the  laws  of  society."  (  Wealth  oj Nations,  vol.  lit.  p.4'JI.) 

To  create  by  means  of  high  duties  an  overwhelming 
temptation  to  indulge  in  crime,  and  then  to  punish  men 


for  indulging  in  it,  is  a  proceeding  completely  subversive 
y  princ 
of  the 


of  every 


inciple  of  justice.  It  revolts  the  natural 
he  people  |  and  teaches  them  to  feci  an  inter, 
in  the  worst  characters  —  for  such  smugglers  gene- 
,  —  to  espouse  their  cause,  and  avenge  their 
wrongs.  A  punishment  which  is  not  proportioned  to 
the  offence,  and  which  docs  not  carry  the  sanction  of 
public  opinion  along  with  it,  can  never  be  productive  of 
any  good  effect.  The  true  way  to  put  down  smuggling 
is  to  render  it  unprofitable,  to  diminish  the  temptation 
t<>  engage  in  tt  .  and  this  i»  not  to  be  done  bj  surrounding 
th«-  coasts  with  cordons  of  troops,  by  the  multiplication 
of  oaths  and  penalties,  and  making  the  country  the 
theatre  of  ferocious  and  bloody  contests  in  the  field,  and 
of  perjury  and  chicanery  in  the  courts  of  law ;  but  by 
repealing  prohibitions,  and  reducing  duties,  so  that  their 
collection  may  be  enforced  with  a  moderate  degree  of 
vigilance,  and  that  the  forfeiture  of  the  article  may  be  a 
sufficient  penalty  upon  the  smuggler.  It  is  in  this,  and 
in  this  only,  that  we  must  seek  for  an  effectual  check  to 
illicit  trafficking.  Whenever  the  profits  of  the  fair  trader 
become  nearly  equal  to  those  of  the  smuggler,  the  latter 
is  forced  to  abandon  his  hazardous  profession.  But  so 
long  as  prohibitions  or  oppressively  high  duties  are  kept 
up,  or,  which  is,  in  fact,  the  same  thing,  so  long  as  high 
bounties  are  held  out  to  encourage  the  adventurous,  the 
needy,  and  the  profligate  to  enter  on  this  career,  we  may 
be  assured  that  armies  of  excise  and  custom-house  offi- 
cers, backed  by  the  utmost  severity  of  the  revenue  laws, 
will  be  insufficient  to  hinder  them.  <  For  full  particulars 
respecting  the  law  of  smuggling,  A.c.  sec  the  Com.  Diet.) 

S  M  U  T.  A  disease  incidental  to  corn  crops,  by  which 
the  farina  of  the  grain  in  the  whole  body  of  the  seed  is 
converted  into  a  black  soot-like  powder.  If  an  ear  of 
corn  affected  by  thU  disease  be  smartly  struck  with  the 
finger,  the  powder  will  be  dispersed  like  that  of  the  fun- 
gus  known  as  Lycoperdon  bonnta,  the  common  puff-ball 
lound  In  pastures,  but  darker  .  and  if  a  portion  of  the 
powder  be  moistened  and  examined  with  the  microscope, 
it  will  be  found  to  consist  of  innumerable  minute  trans- 
parent globules.  Some  attribute  the  smut  to  the  richness 
of  the  soil,  and  others  consider  it  as  a  hereditary  disease 
transmitted  by  ono  generation  to  another  through  the 
seed.  VYilldcnow  and  Mirbel  regard  it  as  a  small  fungus ; 
but  Bauer  believes  it  to  be  a  proper  disease,  indicated  by 
a  morbid  swelling  of  the  ear.  Some  cultivators  steep  the 
grain  of  smutty  corn  in  a  weak  solution  of  arsenic  before 
sowing  ;  but  others  deny  the  efficacy  of  this  preparation. 
Smutty  grain  is  separated  from  such  as  may  be  used  for 


or  lo.  grinding  itito  flour,  by  being  rapidly  whirled 
I  in  a  cylinder  lined  w  ith  brushes ;  or  by  steeping  in 
,  when  the  smut  from  lu  lightness  floats  on  the 


for  the  farmer  to  pursue  Is 
grain  from  a  field  in  which  the 


SNAKE  ROOT.  This  term  is  applied  to  the  root  of 
the  Arutotochia  terpentaria,  a  native  of  Virginia :  it  is  a 
fibrous,  aromatic,  and  bitterish  root.  The  infusion  is  oc- 
casionally used  as  a  tonic  and  diaphoretic :  in  typhoid 
fevers  it  is  a  good  adiunct  to  Peruvian  bark,  and  to 
quinia. 

SNAKE  WOOD.  The  wood  of  the  Strychnos  colu- 
brina.  Supposed  to  be  an  antidote  to  the  poison  of  cer- 
tain snakes. 

SNEE'ZING.   A  convulsive  action  of  the  respiratory 
organs,  brought  on  by  irritation  of  the  nostrils.  Violent 
of  sneezing 
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SNOW. 

are  even  said  to  have  proved  fatal ;  recourse  must  in  such 
cases  be  had  to  soothing  the  nasal  membrane  by  the  ap- 
plication of  warm  milk  and  water,  or  decoction  of  pop- 
pics. 

SNIPE.  Thecommon  name  of  the  Scolopax gaiimago. 
Linn.  This  bird  is  a  plentiful  species  in  most  parts  of 
Great  Britain.  In  wet  seasons  it  resorts  to  the  hills  and 
higher  grounds ;  in  ordinary  seasons  it  frequents  marshes. 
Its  principal  food  is  worms,  in  quest  of  which  it  pene- 
trates the  soft  earth  with  its  long  and  slender  bill,  which 
is  especially  organized  for  that  purpose. 


SNOW.  (Ger.schnee.)  Congealed  water,  which  falls 
from  the  bosom  of  the  atmosphere.  Very  little  is  yet 
known  respecting  the  formation  of  this  meteor.    It  baa 


not  been  ascertained,  for  distance,  whether  the  clouds 
which  produce  it  are  composed  of  vesicular  vapours,  or 
of  frozen  particles ;  nor  whether  the  flakes  arc  completely 
formed  before  they  begin  to  descend,  or  receive  an  in- 
crease in  passing  through  the  lower  strata  of  the  atmo- 
sphere. The  temperature  of  the  flakes,  and  the  circum- 
stances which  determine  their  form  and  volume,  are 
likewise  unknown.  The  only  observations  which  may 
be  considered  as  in  any  degree  complete  are  with  re- 
ference to  the  different  forms  which  the  flakes  assume. 
This  subject  was  considered  by  Kepler,  Hookc,  Cassinl, 
Muschenbroek,  and  many  others  ;  but  the  most  inte- 
resting series  of  observations  we  possess  arc  those  of 
Scoresby  (Account  qf  the  Arctic  Regions,  182u),  who  has 
reduced  the  different  forms  into  classes,  and  given  a 
number  of  excelleut  representations  of  the  flakes  in  dif- 
ferent states.  Generally  speaking,  when  examined  with 
the  microscope  they  present  modifications  of  stelhform 
and  hexagonal  crystals ;  and  frequently  they  consist  of 
a  star  of  six  rays  formed  of  prisms  united  at  angles  ol  60°, 
from  which  other  prisms  shoot  at  similar  angles,  giving 
the  whole  an  appearance  of  exquisite  beauty  and  great 
regularity.  The  variety  of  modifications  is  probably 
owing  to  the  state  of  the  atmosphere  when  the  snow  is 
formed.  If  the  crystallization  takes  place  when  the  air 
is  calm,  the  crystals  will  be  regularly  formed ;  on  the 
contrary,  they  will  be  irregular  and  imperfect  when  the 
air  is  much  agitated.  Sometimes  the  flakes  present  no 
traces  of  crystallisation. 

Snow  is  much  less  dense  than  ordinary  ice.  The  bulk 
of  a  given  weight  of  ice  is  only  about  a  ninth  part  greater 
than  that  of  the  water  from  which  it  is  formed,  while  the 
bulk  of  new-fallen  snow  Is  teu  or  twelve  times 
than  that  of  the  water  obtained  by  melting  It. 

At  moderate  elevations  above  the  sea,  and  in  the  mean 
latitudes,  snow  most  frequently  falls  after  some  days  of 
pretty  hard  frost,  and  when  the  temperature  of  the  air, 
though  still  a  few  degrees  above  the  freezing  point,  is 
sensibly  mitigated.  On  this  circumstance  is  founded 
the  remark  that  it  cannot  snow  in  very  severe  cold  ,  and 
though  the  remark  does  not  always  hold  good,  it  will  do 
so  generally,  for  two  reasons  :  —  in  the  first  place,  the  air 
which  comes  from  very  cold  regions  contains  a  small 
portion  of  watery  vapour ;  and  secondly,  because  the  for- 
mation of  clouds,  by  diminishing  the  radiation,  i 
mitigates  the  severity  of  the  cold. 

As  snow  can  only  be  formed  * 
of  the  atmospheric  strata  coutainii  _ 
is  below  the  freezing  point,  it  is  obvious  that  if  the  i 
in  falling  passes  into  strata  of  a  higher  temperature,  it 
will  be  melted  before  arriving  at  the  surface  of  the  earth. 
Ucnce  it  follows  that  it  never  snows  in  the  torrid  zone, 
nor  in  the  heats  of  summer,  excepting  on  the  tops  of  very 
elevated  mountains. 

Red  Snow  It  bad  been  remarked  by  the  ancients 

that  snow  sometimes  assumes  a  red  tint,  and  Pliny 
ascribes  the  cause  to  age :  —  Ipsa  nix  vetustate  rubescit. 
Many  modern  observers  have  described  and  examined 
this  curious  phenomena,  which  appears  to  be  met  with 
in  all  parts  or  the  world.  Saussure  observed  red  snow 
on  the  Bevern  in  1760,  and  on  St.  Bernard  In  1778 ;  and 
he  supposed  the  colouring  matter  to  consist  of  a  vegetable 
dust,  ltamond  met  with  it  in  the  Pyrenees,  Captain  Boss 
in  Baffin's  Bay  ;  Parry,  Franklin,  and  Scoresby  collected 
it  in  still  higher  northern  latitudes  ,  and  it  has  been  found 
abundantly  in  New  Shetland  in  latitude 70°  south.  Among 
the  Alps  it  is  generally  found  in  low  sheltered  spots,  and 
penetrating  to  the  depth  of  two  or  three  inches  ;  or  rather 
the  strata  In  which  it  is  " 


(for  it  occurs  overlaid  at 
two  or  three  inches 


depths) 

in  thickness.  The  colouring  matter  of  this  singular  sub- 
stance has  been  examined  tsy  Wollaston,  R.  Brown,  De 
Candolle,  Thcnard.  Bauer,  Ac.  Dr.  Wollaston  first  re- 
marked that  it  is  composed  of  minute  spherical  globules, 
which  have  a  transparent  envelop,  anu  are  divided  into 
seven  or  eight  small  cells  filled  with  a  species  of  red 
oil  insoluble  in  water.  Mr.  R.  Brown  and  De  Candolle 
supposed  the  globules  to  be  a  kind  of  algtc.  Mr.  Bauer 
(I'hil.  Trans.  1820)  found  the  globules  to  be  exactly 
ideutical  in  snow  collected  in  Baffin's  Bay  and  New  Shet- 
land ;  and  he  supposed  them  to  be  small  mushrooms  of 
the  genus  Uredv,  forming  a  peculiar  species,  to  which  ho 
gave  the  name  of  Un  do  nivalis. 

a  c  a 
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SOAP. 

Snow  Line,  or  Limit  of  Perpetual  Snow.  —  Since  the 
temperature  of  the  atmosphere  continually  diminishes  in 
ascending  from  the  surface  into  the  higher  altitudes, 
there  mutt  be  in  every  latitude  a  certain  limit  of  elevation 
at  which  the  air  attaint  the  temperature  of  freezing  water. 
This  limit  it  called  the  snow  line,  or  line  of  peqietual 
congelation  ;  and  the  mountains  which  ri*e  above  it  are 
covered  with  perpetual  snow.  Within  the  tropics  the 
temperature  varies  little  throughout  the  year,  and  hence 
the  snow  line  is  distinctly  marked  :  but  in  countries  re- 
mote from  the  equator  the  limit  of  congelation  rises  in 
summer  and  descends  in  winter  through  a  band  or  gone 
uf  considerable  breadth.  The  line  of  per  pet  tut  J  congelation 
is  of  course  the  summer  limit  The  altitude  of  the  snow 
line,  however,  is  not  dependent  upon  latitude  alone ;  but 
also  on  the  configuration  and  aspects  of  the  mountain 
chains,  the  extent  and  temperature  of  the  surrounding 
plains,  the  quantity  of  snow  that  falls  annually,  and  the 
multitude  or  causes  which  Influence  the  climate  of  a  coun- 
try. {See  Climate.)  On  the  Himalaya  chain,  for  ex- 
ample, the  limit  of  perpetual  congelation  on  the  northern 
side  is  at  an  elevation  exceeding  by  upwards  of  4400  feet 
that  on  the  southern  side,  though  the  latter  Is  directly 
exposed  to  the  sun  ;  a  circumstance  which  Humboldt 
ascribes  to  the  radiation  from  the  great  plain  of  Thibet, 
the  general  serenity  of  the  climate,  and  the  rarity  of  snow 
in  an  exceedingly  cold  and  dry  atmosphere.  No  deiiend- 
enee,  therefore,  can  be  placed  on  any  general  rule  fores, 
timating  the  height  of  the  snow  line,  and  it  affords  an 
exceedingly  fallacious  Indication  of  the  altitude  of  moun- 
tains. The  following  table  is  given  by  Humboldt  in  his 
Fragment  Asiatiques,  p.  549.  The  elevations  stated  are 
the  heights  of  the  line  of  perpetual  congelation  above  the 
level  of  the  sea,  and  the  measures  are  reduced  to  Knglish 


SOCAGE. 


in 


.Mountain  Chains. 

Cordilleras  of  Qnito 
Cordillera*  of  IMoia 

o°  -  no  s. 

16  _17| 
la  N. 

f'rrt. 
16.730 
17^«0 

Cordilleras  of  Mexico  > 

1V)30 

31 

f  IG.'HO 

Hima>aja  {  g^1™  *y*  '} 

I  lt.170 

Pyriibeca      •            •  • 

43 

h.'.*.v» 

t  aucasus  • 

43 

lo,*;o 

Swim  Alps       •  - 

46 

n.Tfio 

Carpathians  - 

49 

8,">00 

Altai  range          -  . 

50 

70 

3 /.IS 

Nonra,                 .  *  'm 

(See,  in  addition  to  the  works  already  cited,  Humboldt, 
Mimoire  tnr  la  I. mute  de  Neige  perpetuelle  dans  let 
Montagnes  de  f 'Himalaya,  et  let  Regions  Equator  dales,  in 
the  Annates  de  Ckimie,  tome  xiv.) 

SOAP.  (Gr.  rstsrsn,  Lat.  sapo.)  This  useful  com- 
pound is  obtained  by  the  action  of  alkaline  upon  oily 
substances.  There  are,  accordingly,  a  great  variety  of 
soaps  ;  but  those  commonly  employed  may  be  considered 
under  the  heads  of.  I .  Fine  white  soaps,  scented  soap,  \c; 
2.  Coarse  household  soaps ;  3.  Soft  soaps.  The  ma- 
terials used  in  the  manufacture  of  white  soaps  are  gene- 
rally olive  oil  and  carbonate  of  soda:  the  latter  Is  ren- 
dered caustic  by  the  operation  of  quicklime,  and  the 
solution  thus  obtained  Is  called  soap  ley.  The  oil  and  a 
weak  ley  are  first  boiled  together,  and  portions  of  stronger 
ley  are  gradually  added  till  the  soap,  produced  by  the 
mutual  action  of  the  oil  and  alkali,  begins  to  become 
tenacious  and  to  separate  from  the  water  ;  some  common 
salt  is  then  generally  added  to  promote  the  granulation 
and  perfect  separation  of  the  soap :  the  fire  is  then  drawn, 
and  the  contents  of  the  boiler  allowed  to  remain  for  some 
hours  at  rest,  so  that  the  soap  may  more  completely 
collect.  When  it  is  perfect  it  is  put  into  wooden  frames 
or  moulds  ;  and  when  stiff  enough  to  be  handled,  It  is  cut 
Into  oblong  slices  and  dried  in  an  airy  room.  Perfumes 
are  occasionally  added,  or  various  colouring  matters 
f  tirred  in  whilst  the  soap  is  semifluid  to  give  it  a  mottled 
appearance.  The  Spanish  soap  is  marbled  by  stirring 
iuto  it  a  solution  of  sulphate  of  iron,  which  is  de- 
composed by  the  soap,  and  black  oxide  of  iron  separated 
in  streaks  and  patches  through  the  mass.  The  action  of 
the  air  converts  the  exterior  into  red  oxide,  whilst  the 
Interior  long  retains  its  black  colour:  hence  a  slice  of 
this  soap  presents  a  black  mottled  centre,  surrounded  by 
a  reddened  external  layer. 


Common  household  soaps  are  made  chiefly  of  soda  and 
tallow  ;  or  if  potash  is  used,  a  large  addition  of  common 
salt  is  made  to  harden  the  soap,  which  it  probably  effects 
by  the  transference  of  soda.  Yellow  soap  has  a  portion 
of  rosin  added  to  it.  Soft  soaps  are  generally  made  with 
potadi  instead  of  soda,  and  fish  oil.  The  common  soil 
soap  used  in  London  is  a  compound  of  this  kind  ;  it  has 
a  tenacious  consistence,  and  appears  granulated.  Soap 
is  soluble  in  pure  water  and  in  alcohol;  the  latter  solu- 
tion Jci//i-j  w  hen  concentrated,  and  U  medicinally  known 
under  the  name  of  opodeldoc.   When  carefully  evapo- 


i  gelatinous  state,  which 


:h 


of  soda  and 
r  fatty  adds 


rated  the  soap  remains 

forms,  when  dry, 
transparent  soap. 

The  earths  and  common  metallic  oxides  form  intoJubie 
soaps;  and  accordingly  these  are  precipitated  when 
earthy  and  metallic  salts  are  added  to  solution  of  soap.  It 
is  the  sulphate  of  lime  and  carbonate  of  lime  iu  common 
spring  water  which  thus  render  it  unfit  for  washing, 
and  give  it  what  is  termed  hardness;  and,  upon  this 
principle,  a  spirituous  solution  of  soap  is  a  simple  arid 
valuable  test  of  the  fitness  of  any  river  or  spring  water 
for  the  purposes  of  the  laundry.  If  it  merely  renders  the 
water  slightly  opalescent,  as  is  the  case  with  rain  and 
soft  waters,  it  may  be  used  for  washing ;  but  if  it 
milky,  it  is  usually  too  bard  to  be  conveniently  cmpR.yt 
and  when  we  wash  or  shave  with  hard  water, 
ration  of  the  insoluble 
agreeable:  it 
cleansing  it. 

The  chemical  nature  of  soap  has  been  laboriously  ex- 
amined by  Chevreul,  who  has  shown  that  the  alkali  in 
the  process  of  saponification  converts  the  oil  into  peculiar 
acids,  as  he  terms  them ;  the  elaln  of  the  oil  formiixr 
oleic  acid,  and  the  stearins  margaric  acid :  so  that 
soluble  soaps  are  oleates  and  margara 
potash,  lie  has  enumerated  several  o 
similarly  produced. 

All  new  soaps  contain  a  considerable  portion  of  adher- 
ing water,  a  great  part  of  which  they  lose  when  kept  ia  a 
<!i  y  place  ;  hence  tl>>  eo  >n>  >in  y  and  cxcelb  n.:  r  i  ■ !  -  v«p 
and  hence  the  dealers  in  soap  generally  keep  ft  in  a  damp 
cellar,  that  It  may  not  lose  weight  by  evaporation ;  or,  as 
it  is  said,  sometimes  immerse  it  in  brine,  which  does  cut 
dissolve  it,  but  keeps  it  in  its  utmost  state  of  humidity. 

Soap  may  be  considered  as  a  necessary  of  life  ;  in  all 
civilized  countries  its  consumption  is  immense.  Ac- 
cording to  Pliny,  the  invention  of  soap  must  be  ascribed 
to  the  Gauls,  by  whom,  be  says,  it  was  composed  d 
tallow  and  ashes,  though  the  German  soap  was  consi- 
dered the  best.  Hence  the  Lat.  sapo,  which  by  a  slight 
transposition  of  letters  has  become  soap,  is  probably  de- 
rived from  the  old  German  sepe  (now  written  »eife\. 
The  great  seats  of  the  soap  manufacture  in  Great  Britain 
are  Liverpool,  London,  Kuncorn.  Bristol,  Bromsgrove. 
Brentford,  Hull,  and  Glasgow.  Thus,  of  154.796.H.S3  lt>«. 
of  hard  soap  made  in  1*39,  Liverpool  furnished  43  Mo.l  1U 
lbs.;  London,  38,066,175  lbs. ;  Kuncorn.  11.(134.3-/4  lbs.; 
Bristol. 7.512,440 lbs.:  Bromsgrove,  5,**54.il3  lbs. ;  Brent- 
ford. 4,938,444  lbs. ;  Hull,  4,t:66,435  lbs.  ;  and  Glasgow. 
5,858,844  lb*.  Of  14,874,963  lbs.  of  soft  soap  made  in  the 
same  year,  Liverpool  furnished  about  one  half,  the  res* 
bein^  supplied  by  Glasgow,  Bradford,  Aberdeen,  Paisley. 
&c.  The  manufacture  of  hard  soap  is  subject  to  a  duty  of 
\{d.  per  lb.,  that  of  soft  soap  to  a  duty  of  *d.  per  lb. 

SOAP  STON  E.    A  mineralogical  synonym  of  steatite. 

SOAVE.  SOAVEMENTE.  ( It.  street, sweetly.)  In 
Music,  a  term  denoting  to  the  player  that  the  music  t*> 
which  it  is  prefixed  is  to  be  executed  with  swevtnets. 

SOUBRIQUET.  In  French,  a  burlesque  appellation 
or  nickname.  The  word  has  been  variously  derived  from 
the  Lat.  subridiculum,  s/ibrusticum.and  the  Gr.  t^#-r«.a.. 
Ac.  There  is  a  curious  dissertation  in  vol.  xir.  of  the 
Histoirc  de  V  Academic  de*  Inscrip.  on  the  authority  of 
these  appellations  in  history. 

SO'CAGE  (Mod.  Lat.  socagiura ;  from  the  Anglo- 
Saxon  soke,  or  pLutph  \  denote*.  at  cording  to  lilacs,*!'  ■;  • 
in  its  original  and  most  extensive  signification,  a  tenure 
by  any  certain  and  determinate  service.  The  sokemen 
at  ana  immediately  before  the  Norman  conquest  appear 
to  have  been  in  the  lowest  ranks  of  free  cultivators  of  the 
land,  being  classed  along  with  the  villein  in  a  law  of  Ed- 
ward the  Confessor.  But  by  the  tune  when  the  works  of 
Bracton  and  the  author  of  Fleta  were  compiled,  socage 
had  come  to  signify  any  tenure  not  military  or  quasi- 
military  ;  i.  e.  either  where  military  services  were  due 
(tenure  in  chivalry  or  by  knight  service),  or  other  ser- 
vices of  an  honorary  kind,  such  as  by  the  French  feudal 
law  were  due  on  what  were  called  imperfect  fiefs  (I 
by  grand  serjeanty).  Socage,  therefore,  comi 
virions  descriptions  of  tenure,  and  has  been 
divided  Into  free  and  riliein  socage.  In  free  i 
services  were  certain,  and,  in  the  feudal  sense,  not 
or  dishonourable,  as  the  payment  of  an  annual  rent ; 
none  of  the  feudal  ' 

mandable  In  respect  of  lands  so  held,  althou 
aids  and  reliefs  were  peculiar  to  socage  as  well  as  to 
knight  service.  By  the  stat.  12  C.  2.  c.  24.,  when  military 
tenures  were  abolished,  all  sorts  of  tenures  held  of  the 
king  and  others  (except  frank-alraoign.  copyhold,  and  the 
honorary  part  of  grand  serjeanty)  were  turned  into 
tenure  by  free  or  common  socage.  Villein  socage  was  a 
species  of  tenure  in  lands  held  of  the  king  by  certain 
villein  services,  but  certain  and  determinate ;  from  a  kith 
mixed  species  of  tenure  arose  that  in  ancient  demesne. 
Lands  so  held  are  deemed  to  be  in  certain  respects  copy- 
hold ;  and  these  were  within  the  i 
12  Charles  2.,  and  still  subsist. 
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sobriety,  mendi 
&c.   There  is 


SOCIETY. 

SOCIETY.  (Lat.  socius,  a  companion.)  The  term 
tually  applied  to  an  association  formed  for  the  promo- 
on  of  lome  object,  either  literary,  religious,  benevolent, 

•  htsc.il.  or  convivial.  Association*  formed  for  com* 
ercial  purposes  are  usually  styled  companies ;  which 
f.  Literary  societies  extend  their  attention  to  all  the 
lences  and  literature  generally,  or  to  particular  divi- 
ons  of  each.  The  chief  literary  societies  of  Kurope  have 

•  is  noticed  under  Academy.  The  purposes  for  which 
•ncrotent  and  religious  societies  are  formed  will  be  best 
ifcrred  from  the  epithets  with  which  they  are  connected  { 

societies  are  established  with  a  view  to 
for  the  relief  of  the 
ps,  which  dis- 
a  savage  state  more  than  the 
ilea  ;  and  In  this  view  England 
aa  a  right  to  claim  a  place  in  the  foremost  ranks  of  cl- 
llzation.  whether  wr  regard  the  number  or  the  principles 
r  the  management  of  its  religious  and  benevolent  tnstl- 
it  ions.  It  would  be  impossible  in  this  place  to  give 
s  en  the  names  of  the  chief  societies  of  this  nature  scat- 
rred  throughout  the  country  ;  but  the  reader  will  find 
n  account  of  them  In  the  various  reports  published  from 
rae  to  time  by  their  respective  directors,  and  embodying 
mass  of  information  respecting  them  at 
nd  instructive. 
Societies  formed  for  convivial  or  political  purposes  are 
tost  usually  denominated  clubs.  —  a  term  which  may  be 
-uly  said  to  be  exclusively  English,  and  which  embraces 
j  many  complex  idea*  that  it  is  all  but  impossible  to  re- 
uce  it  within  the  limits  of  a  precise  definition.  The 
rigln  of. clubs  may  be  said  to  date  from  the  end  of  the 
7th  century.  It  would  be  superfluous  to  call  to  the 
fader's  remembrance  the  beau  ideal  of  a  club  which 
.ddison  has  drawn  in  the  Spectator,  —  the  Kit-  K  v  club, 
rhlch  numbered  among  its  members  all  the  most  distin- 
msnrd  persons  of  the  day  ;  the  Scriblerus  club,  of  which 
wlft,  Harley,  Pope.  Gay.  and  Arbuthnot  were  members ; 
r  that  still  nearer  our  own  timet  originally  held  at  the 
;»  sex  Head,  which  was  ennobled  by  the  genius  of  Johnson, 
lurke,  Reynolds,  Goldsmith.  Wyndharo,  and  Fox.  They 
.ere  originally  instituted  solely  for  convivial  purposes  ; 
iut  in  the  course  of  time  the  term  club  was  successively 
tiopted  by  various  political  associations,  both  in  this 
ountry  and  on  the  Continent.  Since  the  commencement 
>f  the  present  century,  the  chief  clubs  have  been  cither 
if  an  avowed  political  character,  as  the  Carlton,  Boodle, 
>nd  the  Reform  clubs  ;  or  devoted  exclusively  to  certain 
lasses,  aa  the  United  Service,  the  Oxford,  aud  Cam- 
bridge ;  or  open  to  all  gentlemen  on  election,  without 
ogard  to  political  party  or  profession,  as  the  Athena-urn , 
iN  yndham,  &c.  There  are  about  forty  clubs  in  the  me- 
ropolis.  They  consist  each  of  a' limited  number  of  mem- 
Mrs,  varying  from  1000  to  1500,  who  arc  admitted  by 
>allot.  and  pay  from  ten  to  twenty-five  guineas  on  their  ad- 
and  an  annual  subscription  varying  from  five  to 
We  need  scarcely  add.  that  the  club-houses 
lly  speaking,  splendid  edifices,  which  add 
to  the  magnificence  of  the  streets  and  squares  in 
rhlch  they  are  situated. 

The  latest  appropriation  of  the  term  club  has  been 
nade  by  several  associations,— such  as  the  Roxburgh  club 
>f  London,  the  Bannatyne  of  Edinburgh,  and  the  Mait- 
and  of  Glasgow,— which  were  formed  for  the  purpose  of 
•rinting  original  MSS.,  which  would  not  otherwise  have 
eon  the  light,  or  of  rescuing  rare  productions  from  ob- 
Ivion  by  reprinting  them  from  scarce  and  valuable 
unions. 

SOCI'NIANS.  The  followers  of  Socinus,  the  uncle 
ind  the  nephew,  both  of  the  same  name,  and  celebrated 
hr  similar  opinions  concerning  the  nature  of  Christ. 
The  nephew,  Faust  us  Socinus,  was  the  principal  founder 
>f  the  sect.  He  was  an  Italian,  born  at  Sienna  in  K>39 ; 
»ho,  after  publishing  a  treatise  upon  the  nature  of  the 
Saviour,  desired  to  be  admitted  Into  a  society  of  I'ni- 
arians  already  existing  in  Poland.  Their  opinions  do 
lot  appear  to  have  precisely  corresponded  with  his.  and 
was  refused  him  ;  nor  did  he  effect  during  his 
i  the  Institution  of  any  distinct  congregation  ;  but 
be  views  which  he  disseminated  in  his  writings  were 
rradually  referred  to  and  adopted  by  many  ministers 
tnd  religious  communities,  especially  ii 
Crellius.  Wolgoieuius,  and  others  publhh.nl  a 
ysteraof  theology,  comprised  in  the  Bibliotkeca 
Yolonorum. 

Since  the  death  of  Socinus,  the  theologians  who  have 
isserted  the  mere  humanity  of  Christ  have  been  gene- 
■ally  denominated  Soctnlans.  The  doctrines,  however, 
o  which  that  appellation  can  with  strictness  be  applied 
ire  not  precisely  equivalent  to  those  of  the  modern  Uni- 
arians.  The  Socinian  denies  the  existence  of  Christ 
previous  to  his  birth  of  the  Virgin  Mary:  he  allows, 
sowever,  that  that  birth  was  miraculous,  and  considers 
:he  Saviour  as  an  object  of  peculiar  reverence  and  an  In- 
erior  degree  of  worship.  By  the  term  Mediator,  as  ap- 
plied to  Christ,  ho  understandsjliat  In^wtablishjjng  the 
icw  covenant  ic  was  t  e  rc     um  ween 
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man ;  and  of  his  sacrifice  he  says  that  as  the  Jewish 
sacrifices  were  not  made  for  the  payment  of  sins,  but  for 
the  remission  of  them,  so  also  the  death  of  Christ  was 
designed  for  the  remission  of  sins  through  God's  favour, 
and  not  for  the  satisfaction  of  them  as  an  equivalent. 
(See  Motbeim,  vol.lv.  transl.  1790,  p.  485.  Ac.  art. 
"  Unitarians.") 

SOCK.  (Lat.  soccus.)  The  name  given  to  the  pe- 
culiar kind  of  shoe  worn  by  the  ancient  Roman  come- 
dlans ;  hence  used  metaphorically  for  comedy  itself.  See 

Bl'HKtN. 

SO'CLE.  (It.  xoccoll,  a  shot.)  In  Architecture,  a 
square  member,  whose  breadth  is  greater  than  its  height ; 
used  instead  of  a  pedestal  for  the  reception  of  a  column. 
It  differs  from  a  pedestal  in  being  without  base  or  cornice. 


socratic^hilosopK  i 

sense,  is  used  to  comprehend  the  whole  development  of 
philosophy  of  Greece  from  Socrates  to  the  Neo  VI. i- 
tonists.  The  title  is  so  far  just,  as  all  the  schools  of  this 
period,  with  the  single  exception  of  the  Epicurean,  called 
themselves  by  the  name  or  Socrates,  and  arrogated  to 
themselves  the  merit  of  exclusively  propagating  the  true 
doctrines  of  Socrates.  But  in  a  narrow  and  more  pro- 
per signification,  it  signifies  the  peculiar  direction  and 
method  which  Socrates  gave  to  philosophical  inquiry. 
Rightly  to  understand  this,  a  brief  retrospect  of  the  pre- 
vious state  of  philosophy  is  requisite.  By  the  due  course 
of  things,  the  Ionian  and  other  earliest  philosophers  of 
Greece  directed  themselves  to  the  study  of  external  na- 
ture ?  which, as  the  outward  condition  of  man's  existence, 
attracts  and  constrains  his  attention,  and  so  becomes  the 
root  and  source  of  his  intellectual  life  also.  In  this  state 
of  mental  development  man  Is  led  to  identify  himself 
with  the  physical  objects  which  are 
form  a  single  and  exclusive 
nature.   But  on  a  w  Ider  range 


to  perceive  that  his  faculty  of  rea 
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And  so  the  belief  in  the  affinity  of  man  to  the  powers  of 
the  surrounding  world  was  gradually  weakened.  Phi- 
losophy, then,  had  now  arrived  at  the  point  where  either 
the  distinction  of  the  ethical  and  the  physical  must  be 
set  forth  in  clear  evidence ;  or  else,  by  adhering  to  the 
previous  direction  of  thought,  the  light  which  had  been, 
however  unconsciously,  kindled  must  be  obscured  and 
extinguished.  To  the  latter  result  the  labours  of  the 
Sophists  directly  tended ;  for  Archelaus.  the  physio- 
logist, had  opened  the  way,  by  his  disquisitions  into  the 
nature  and  constitution  of  law  and  custom,  In  which, 
starting  from  a  physical  point  of  view,  he  declared  reason 
to  be  simply  a  pow  er  of  nature,  and  right  to  have  no  other 
foundation  than  might.  Such  attempts,  however,  served 
to  stimulate  rather  than  to  repress  that  inquiry  into  the 
nature  of  the  moral  and  rational,  as  distinct  from  the 
physical,  while  other  considerations  were  at  this  period 
establishing  them  as  independent  sciences.  But  to  admit 
the  claims  of  both  as  two  conflicting  sciences,  with  equal 
pretensions  to  universality,  was  inconsistent  with  the 
unifying  tendency  of  philosophy  ;  and  a  more 
range  of  thought  was  required,  adapted  to  i 
combine  their  opposite  conclusions.  Such  a  view  could 
only  be  presented  by  logical  or  dialectical  Investigations, 
which,  from  the  nature  of  science  itself,  might  show  that 
it  Is  essential  to  the  completeness  and  perfection  of 
science  that  it  should  embrace  both  nature  and  reason 
at  once.  It  is  this  perception  of  the  unity  of  science 
which  constitutes  the  true  merit  of  Socrates  as  a  phi- 
losopher. In  all  the  accounts  of  him  which  either 
Xenophon  or  Plato  furnish,  we  invariably  discern  the 
attempt,  at  least,  to  embrace  every  question  within  the 
light  of  universal  science ;  and  to  prove  that  every  speciea 
of  knowledge,  if  legitimate,  can  be  pointed  out  and  shown 
to  be  a  necessary  member  of  the  general  idea  of  science. 

It  was  not  the  object  of  Socrates  to  establish  any  per- 
fectly evolved  system  of  doctrine,  so  much  as  to  awaken 
by  his  discourses  a  new  and  more  comprehensive  pur- 
suit of  science,  which,  no  longer  one-slued  and  confined 
to  special  branches  of  inquiry,  but  convinced  of  Its 
versallty,  should  direct  itself  to  all  that  is  knows 
But  beneath  this  conviction  of  the  universality  of  science, 
and  the  oneness  of  its  object-matter,  we  distinctly  trace 
that  division  of  the  latter  into  dialectics,  physics,  and 
ethics,  which  his  successors  more  distinctly  established. 
To  these  heads,  therefore,  without  expressly  ascribing 
them  to  Socrates,  it  will  be  convenient,  for  the  purpose 
of  classification,  to  refer  his  several  doctrines. 

Under  the  head  of  dialectics,  we  have,  on  the  testimony 
of  Aristotle  (Met.  xili.  4.),  to  ascribe  to  Socrates  two  of 
the  very  first  principles  of  science, — the  inductive  method 
of  proof,  and  the  definition  of  ideas.  The  object  which 
Socrates  had  in  view  by  the  latter  was,  by  the  definition 
of  ideas,  to  determine  what  the  thing  is  in  Itself,  or  Its 
essence.   As  to  the  former,  we  are  told  by  Xenophon 

I  that  when  Socrates  wished  to  come  to  a  decision  on  any 
point,  his  investigations  proceeded  from  propositions 

|  generally  received  as  true;  and  if  we  are  told  that  he 
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sitlons,  ff  tii  from  a  ronvlrtion  that  i  wry  thought, 
however  Imperfect  as  a  work  of  reason,  mutt  necessarily 
involve  the  idea  of  certainty.  Another  feature  of  the 
Socratic  method  was  to  place  the  particular  idea  to  be 
examined  in  a  great  variety  of  combinations  ;  a  pro- 
cedure which  is  evidently  based  on  a  conviction  of  the 
connection  of  all  scientific  thought,  and  implying  that 
every  particular  thought  must,  if  it  contain  any  degree 
of  certainty,  maintain  its  validity  under  every  possible 
combination.  Such  was  the  true  Socratic  method  of 
dialectics,  which  derived  its  name  from  the  form  of  dia- 
logue (limkiytti)  in  which  it  was  accidentally  worked  out ; 
while,  on  the  other  hand,  the  term  Socratic  method  has, 
in  modern  times,  been  confined  to  signify  nothing  more 

of  arguing  by  question  and 
ts  essential  characteristics. 


■ .  to  the  exclusion  of  its 
Socrates,  indeed,  did  not  evolve  any  systematic  doctrine 
of  the  form  and  subject-matter  of  science.  He  was  sa- 
tisfied with  exercising  his  disciples  In  its  form,  and  with 
Infixing  on  their  minds  the  pregnant  truth,  that  the  le- 
gitimacy of  every  branch  or  knowledge  must  be  tested 
by  its  agreement  with  all  others  ;  and  that  every  thought 
of  man  must  give  an  account  of  Itself,  and  have  its  root 
In  a  knowledge  of  his  own  and  the  divine  nature. 

This  knowledge  was  the  end  of  his  physical  Inquiries, 
which  were  based  on  the  general  principle  that  all  the 
objects  of  nature  are  only  so  far  worthy  or  inquiry  as  they 
exhibit  traces  of  intelligence  and  design.  The  self- 
knowledge  which  the  Delphian  oracle  had  enjoined  upon 
him  Socrates  held  to  be  impossible,  while  man  is  ig- 
norant of  the  universal  principle  whence  are  the  Issues 
of  all  things,  and.  consequently,  of  the  system  of 
in  the  midst  of  which  man  is  placed.    In  order 


the  atheism  which  prevailed  in  his  day.  Socrates  ex 
amined  the  causes  or  the  existing  unbelief,  and  referred 
to  ihe  proofs  of  divinity  which  the  wise  order  of  natural 
things  exhibits.  As  the  prevailing  scepticism  had  its 
origin  in  the  denial  of  whatever  is  unseen  and  imper- 
ii e  argued  that  the  soul. 


Ich  is  the  ruling  prineiplo  within  man.  is  yet  not  dis- 
cernible :  but  still  its  existence  is  admitted,  and  it  par- 
ticipates in  the  divine  nature.  Whoever,  therefore,  can 
get  rid  of  the  weak  desire  of  seeing  the  Deity  under  some 
palpable  form,  may  easily  recognise  his  operations  within 
his  own  mind,  where  God  has  implanted  a  consciousness 
of  his  presence.  But  he  further  held,  that  not  only  man, 
but  the  whole  universe,  is  under  the  rule  of  an  intelligent 
governor  ;  that  all  is  formed  for  some  wise  end.  and 
affords  evidence  of  that  supreme  reason  from  which 
man's  rational  soul  derives  and  has  its  being.  In  the 
consideration  of  individual  things,  not  less  than  of  the 
universe,  the  sole  question  with  Socrates  was  to  establish 
intelligence  as  the  ruling  principle  of  all.  This  affords 
an  explanation  of  his  low  estimate  of  the  existing  phy- 
siology, which  has  not  unfrequently  been  objected  to 
him.  His  contempt  for  It  was  grounded  on  the  same 
reason  as  Bacon's  aversion  for  the  schoolmen.  It  stopped 
at  secondary  causes,  and  did  not  remount  to  the  one  first 
cause,  which  Socrates  believed  could  only  be  found  In 
Intelligence  beneficently  disposing  all  things  for  the  best. 
Although  the  earlier  philosophers  did  not  entirely  ne- 
glect the  marks  of  design  which  may  be  discovered  in 
the  universe,  still  they  confounded  nature  with  Intelli- 
gence. Socrates,  on  the  contrary,  laboured  to  show  that 
reason  is  above  nature,  and  that  the  natural  ts  merely 
subservient  to  Intellectual  ends.  Whatever  is  without 
reason  Is  contemptible  ;  and  the  corporeal  is  of  no  value 
except  so  far  as  it  ministers  to  the  rational  soul.  Into 
the  nature  of  the  divine  essence  he  did  not  Inquire,  but 
was  content  with  asserting  the  principle,  that  the  Deity 
is  the  supreme  reason,  and  must  be  honoured  by  man  as 
the  source  of  all  things,  and  of  all  phenomena,  and  as  the 
end  of  all  human  endeavours.  Lastly,  from  the  divinity 
within  man,  the  intelligence  visible  In  the  universe,  and 
the  worthlcssness  of  body,  except  as  an  instrument  of 
reason,  Socrates  deduced  the  immortality  of  the  soul  as 
a  necessary  consequence. 

The  object-matter  of  Socrates'  disputations  exhibit  a 
great  preference  of  ethical  to  physical  topics.  This 
may  partly  be  explained  by  the  fact,  that  in  ethics  a 
scientific  spirit  of  inquiry  had  yet  to  be  awakened,  while 
physics  had  been  long  and  extensively  cultivated.  Partly, 
also.  It  had  Its  origin  in  the  mental  state  of  Athens  at 
this  period.  The  art  of  sophistry,  which  Socrates  was 
seeking  to  overthrow,  was  based  on  the  monstrous  dog- 
mas, that  there  is  no  truth  for  man ;  that  he  is  the  wisest 
who.  rejecting  all  hope  of  it,  is  skilful  enough  to  hide 
from  others  his  own  ignorance  and  Incapacity  by  an  in- 
genious display  of  artifices  and  forms.  Successfully  to 
combat  these  pernicious  views,  an  appeal  must  be  made 
to  those  general  principles  of  belief  wnlch  are  Implied  in  I 
and  indispensable  to  the  right  conduct  of  life ;  a  strong 
hold  must  be  taken  of  what  is  fixed  and  Indestructible  in 
man  in  his  moral  convictions.  But,  content  with  thus 
awakening  man  to  a  consciousness  of  the  moral  destiny 
of  man,  and  his  moral  responsibility,  he  did  not  seek  to 
construct  k\  elaborate  system  of  ethics.   Having  pro-  j 
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both  in  Its  extent  and  form. 
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necesaary,  ho  w  - 
Socratic  ethics. 

Man  naturally  strives  after  happiness ;  but  in  this  we 
must  distinguish  between  accidental  good  fortune  £  **- 
rvy/'«),  and  that  which  results  from  science  and  industry 
(ii/«w(/«).  The  essence,  therefore,  of  the  moral  act 
consists  In  the  free  agency  of  man.  All  virtu*  ts  one ; 
and  no  act  performed  without  a  clear  perception  of  it* 
and  tendency  Is  either  good  or  evil.  There  is  no 
in  a  virtuous  action  unless  it  has  been  undertaken 


as  such,  intentionally  and  knowingly,  the  will  be 
termined  thereto  by  the  notion  of  good .   But  th  is 


good. 

of  right  may"  be  overborne  by  a 
This  innate  perception  of  good,  the 
human  faculties,  stands  in  need  of  i 
and  strengthen  it.  Virtue  may  be  taught,  | 
in  the  science  of  good. 

SOD.  The  grassy  surface  of  the  soil  pared  off  with  m 
portion  of  the  earth  ;  in  other  words,  turf. 

SO'DA.  Natron ;  mineral  alkali.  This  important  and 
useful  substance  is  an  oxide  of  sodium.  Sodium  was  dis- 
covered by  Davy  in  1  hum.  It  is  a  metal  much  resembling 
potassium  in  its  general  characters.  It  is  soft,  malleable, 
fimble  at  190°,  and  burns  when  heated  In  contact  of  air. 
When  thrown  upon  water  it  does  not  burn,  bast  floats 
about  upon  the  surface,  and  rapidly  disappears,  being  coo- 
verted  Into  soda,  which  is  dissolved  in  the  water,  and 
gives  It  an  alkaline  reaction.  The  specific  gravity  of  so- 
dium Is  0*97.  By  the  quantity  of  hydrogen  evolved 
during  the  action  of  sodium  on  water,  we  learn  that 
soda,  or  oxide  of  sodium,  consists  of  1  equivalent  of 
sodium  =  24.  and  1  of  oxyjren  =  ti.  The 
soda,  therefore,  is  32.  The  i 
soda  are  chiefly  supplied  from  two  sources : 
tlon  of  marine 
and  the  Salsola 
called  kelp  and  barilla  ; 
mon  salt,  or  rather  perhaps  of  sulphate 
by  the  decomposition  of  salt  by  sulphuric 
bonate  of  soda  forms  Urge  rhom bo- prismatic  crystals, 
composed  of  32  soda  +  22  carbonic  acid  +  90  w*u~r 
They  fuse  In  their  water  of  crystal li ration  at  about  IM*°. 
and  It  may  be  entirely  expelled  by  exposure  to  hint . 
They  effloresce  when  exposed  to  air.  Sulphate  of  soda, 
or  Glauber's  salt,  is  the  result  of  the  action  of  sulphuric 
acid  upon  common  salt.  (Sire  Muriatic  Acto.)  It  con- 
sists of  32  soda  +  40  sulphuric  acid  ;  and  the  crystals  are 
constituted  of  72  dry  sulphate  and  90  water:  they  are 
efflorescent,  and  soluble  in  about  3  parts  of  cold  water. 
When  sodium  is  introduced  into  chlorine  it  immediately 
combines  with  it  to  form  chloride  of  sodium,  or  com  in  o  a 
salt ;  if  heated  in  the  gas.  it  burns  very  vividly :  24  parts 
of  sodium  combine  with  36  of  chlorine  to  form  Gti  part* 
of  this  important  and  well-known  compound.  (See  Salt.) 
When  chlorine  gas  is  passed  into  a  weak 
caustic  soda  It  is  absorbed,  and  a  useful 
disinfecting  solution  is  obtained,  which  has 
Labarracque's  disinfecting  soda  liquid. 

SO'DALITE.   A  mineral  compose 
alumina,  and  soda. 

SODA  WATER.  This  common  and 
verage  Is,  as  usually  prepared,  a  supersaturate*! 
tlon  of  carbonic  acid  gas  in  water.  True  soda  tnatsr 
was  formerly  prepared  (and  is  still  by  some  manufac- 
turers) for  medical  use,  chiefly  as  a  remedy  for  heartburn, 
and  certain  forms  of  dyspepsia  and  calculous  complaints  . 
and  consisted  of  one.  two,  or  three  drachms  of  carbonate 
of  soda,  dissolved  in  a  pint  of  water  highly  impregnated 
with  carbonic  acid.  This  is  often  a  valuable  remedy  ;  but 
would  sometimes  be  attended  by  mischievous  results,  es- 
pecially if  Indulged  in  to  the  extent  to  which  some  per- 
sons pursue  the  use  of  soda  water.  The  mere  aqueous 
solution  of  carbonic  acid,  which  is  made  by  forcing  the 
gas  into  water  by  a  condensing  pump, 
sure  of  six  or  eight  atmospheres,  is 
nerally  speaking  harmless  diluent. 

SOD-BURNING.    Burning  of  turf  taken  from 
surface  of  worn-out  pasture  lands  for  the  sake  of 
ashes  as  manure,  Ac 
SODIUM. 
SOFFITT.  (It 
See  Lacunar. 

BOW.  A 
signate  religious  persons, 
It  is  probably  a  corruption  of  the  Greek  sophoa,  arise. 
Sofi  was  the  surname  borne  by  the  ancestors  of  the  kings 
of  Persia  of  the  race  preceding  that  which  now  occupies 
the  throne ;  and  Shah  Ismael  Sofi,  the  first  monarch  of 
that  race,  also  bore  it ;  hence  by  European  writers  of  the 
16th  and  17th  centuries  it  was  used  erroneously  as  a  title 
of  the  king  of  Persia. 

SO'FISM.  or  SUF18M.  The  mystical  doctrines  of 
the  class  of  Mohammedan  religionists  called  Sons.  This 
name  is  indeed  generally  applied  in  the  East  to  person* 
living  together  In  a  monastic  way. 


.)  In 

word,  which  is  employed  to  de- 
ns, otherwise  termed  Dervishes. 
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SOFTENING. 

life.  But  the  tenets  peculiarly  denoted  by  the 
of  Sufism  are  those  of  a  »ect  which  ii  said  to  be 
ground  extensively  in  oriental 
dally  among  the  educated  classes  of 
Thea*  tenets,  like  those  of  the  Qulettats  and  other  Chris- 
tian sects  of  mystics.are  founded  on  a  notion  of  the  union  of 
the  human  soul  with  the  divinity  by  contemplation  and 
the  subjugation  of  the  appetites;  but,  as  has  been  too 
frequently  the  case  among  Christians  also,  they  have 
afforded  a  cover  for  the  most  licentious  lessons  of  re- 
fined debauchery.  In  the  last  volume  of  Mr.  Bucking- 
ham's Oriental  Travel*,  containing  a  narrative  of  his 
iourney  in  Mesopotamia,  will  be  found  a  singular  account 
of  one  of  these  monastic  philosophers,  his  doctrines  and 
conduct.  The  principles  of  Sunsm  appear  also  to  have 
a  remarkable  affinity,  in  some  respects,  with  those  pan- 
theistic notions  which  are  prominent  in  the  system  of 
the  Bramins,  and  seem  to  form  the  very  foundation  of 
the  still  more  widely  extended  religion  of  Buddha. 

SO'FTENING.  In  Painting,  the  blending  of  colours 
into  each  other. 

SOIL.  The  primitive  earths  In  a  state  of  mixture 
with  organized  matter  fit  for  the  growth  of  plants.  The 
surface  of  the  earth  In  every  country  on  which  plants 
have  grown  and  decayed  is  properly  denominated  soil ; 
while  the  earth  at  a  foot  or  more  beneath  the  surface, 
dy  called  subsoil,  is  comparatively  without  or- 
matter,  and  is  therefore  properly  denominated 
earth,  clay,  sand,  gravel,  lime,  or  mixed  earth,  rocks,  or 
stones,  as  the  case  may  he. 

SOI  lifer.  ( Fr.  soir,  evening.)  The  term  originally 
given  by  the  French  to  certain  evening  parties  held  for 
the  sake  of  conversation  only,  music,  dancing,  and  similar 
entertainments  being  excluded  ;  but  the  word  has  been 
since  introduced  Into  all  the  languages  of  modern  Europe, 
is  now  employed  to  designate  most  descriptions  of 
in  which  ladies  and  gentlemen  are  in- 
i  the  amusements  introduced.  It  Is 
in  Kngland  to  the  public  meetings  of 
held  for  the  advancement  of  their  re- 
spective objects,  at  which  tea  and  other  refreshments  are 
dispensed  during  the  intervals  of  business. 

SOKE.   A  territorial  division,  now  subsisting  in  Lin- 
colnshire.  This  term,  according  to  the  etymology  given 
by  Br  acton,  designated  a  precinct  in  which  a 
lord  exercised  justice. 

SOL.  In  Music,  the  fifth  note  of  the  gamut. 
SOLANA'CEjE.  (  Solatium,  one  of  the  genera.)  A 
natural  order  of  herbaceous  or  shrubby  Exogcns,  inhabit- 
ing all  parts  of  the  world  excepting  the  arctic  regions. 
They  are  chiefly  known  from  Scropk ula r lacete  by  their 
curved  or  spiral  embryo,  the  plaited  estivation  of  the 
flower,  and  the  flowers  being  usually  regular,  with  the 
same  number  of  stamens  as  lobes.  The  first  of  these 
characters,  however,  is  not  of  universal  importance  ;  the 
plaited  corolla  and  symmetrical  flowers  are  better  marks 
of  distinction.  This  order  contains  nightshade,  henbane, 
mandrake,  tobacco,  stramonium,  the  potato,  and  the 
tomato,  the  leaves  of  all  which  are  narcotic  and  exciting, 
but  in  different  degrees,— from  Atropa  belladonna,  which 
causes  vertigo,  convulsions,  and  vomiting ;  tobacco,  which 
will  frequently  produce  the  first  and  last  of  these  symp- 
toms; henbane  and  stramonium, — down  to  some  of  the 
Solanum  tribes,  the  leaves  of  which  are  so  inert  as  to  be 
used  as  kitchen  herbs.  Even  in  the  potato  plant,  the 
narcotic  acrid  principle  is  found  in  the  stem  and  leaves, 
and  even  in  the  rind  of  the  tuber.  But  the  principal  part 
of  the  latter  consists  of  starch  ;  and  the  small  quantity  of 
deleterious  matter  being  volatile  and  near  the  surface,  is 
readily  driven  off  by  the  heat  used  In  cooking. 

SOLA'NIA.  The  active  principle  of  the  Solanum 
dulcamara,  or  woody  nightshade.  It  is  a  white  alkaline 
substance,  insoluble  in  water,  but  soluble  In  alcohol:  its 
combinations  with  the  acids  are  bitter. 

SOLA'S O.  A  hot  oppressive  wind  which  occasionally 
blows  in  the  Mediterranean,  and  particularly  on  the 
eastern  coast  of  Spain.  The  solano  is  a  modification  of 
the  sirocco. 

SOLA'NUM  TUBEROSUM.  The  botanical  name 
for  the  plant  of  which  the  potato  is  the  root.  The 
potato,  which  is  at  present  to  be  met  with  everywhere 
in  Europe,  and  forms  the  principal  part  of  the  food  of  a 
large  proportion  of  its  inhabitants,  was  entirely  unknown 
in  this  quarter  of  the  world  till  the  latter  part  of  the  1 6th 
century.  It  is  a  native  of  America  ;  but  whether  of  both 
divisions  of  that  continent  is  doubtful.  (Humboldt, 
Souvelle  Etpagne,  llv.  iv.  c.  9. )  Some  authors  affirm  that 
it  was  first  introduced  into  Europe  by  Sir  John  Hawkins, 
in  1545;  others,  that  it  was  introduced  by  Sir  Francis 
Drake,  in  1573;  and  others,  again,  that  it  was  for  the 
first  time  brought  to  England  from  Virginia  by  Sir 
Walter  Raleigh,  in  1  !i*6.  But  this  discrepancy  seems  to 
have  arisen  from  confounding  the  commou  or  Virginian 
potato  (the  Solanum  tuberosum  of  Linnsrus)  with  the 
sweet  potato  (Convolvulus  buttatas).  The  latter  was 
"  into  Europe  long  before  the  former,  and  it 
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country  ;  they 
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seems  most  probable  that  It  was  the 
New  Granada  by  Hawkins.  Sweet 
warm  climate,  and  do  not  succeed  In 
were,  however.  Imported  in  considerable  quantities, 
during  the  16th  century,  from  Spain  and  the  Canaries, 
and  were  supposed  to  have  some  rather  peculiar  pro- 
perties. The  kissing  comfits  of  Falstaff,  and  suchlike 
confections,  were  principally  made  of  battatas  and  erlngo 
roots.  On  the  whole,  we  are  inclined  to  think  that  we 
are  really  indebted  for  the  potato  (as  well  as  for  tobacco) 
to  Sir  Halter  Raleigh,  or  tne  colonists  he  had  planted  in 
Virginia.  Gerarde,  an  old  English  botanist,  mentions 
In  hi«  Herbal,  published  in  1597,  that  be  had  planted  the 
potato  in  his  garden  at  London  about  1590;  and  that  It 
succeeded  there  as  well  as  in  its  native  soil,  Virginia, 
whence  he  had  received  It.  Potatoes  were  at  first  cul- 
tivated by  a  very  few,  and  were  looked  upon  as  a  great 
delicacy.  In  a  manuscript  account  of  the  household 
expenses  of  Queen  Anne,  wife  of  James  I.,  who  died  In 
1618.  and  which  is  supposed  to  have  been  written  in  1613, 
the  purchase  of  a  vesy  small  quantity  of  potatoes  is  men- 
tioned at  the  price  of  2s.  a  pound.  The  Royal  Society, 
in  1663,  recommended  the  extension  of  their  cultivation, 
as  a  means  of  preventing  famine.  Previously,  however, 
to  1684,  they  were  raised  only  in  the  gardens  of  the 
and  gentry  ;  but  in  that  year  they  were  planted, 
first  time,  in  the  open  fields  in  Lancashire. -a 


county  In  which  they  have  long 
cultivated. 

Potatoes,  it  is  commonly  thought,  were  not  Introduced 
into  Ireland  till  1610,  when  a  small  quantity  was  sent  by 
Sir  Walter  Raleigh  to  be  planted  in  a  garden  in  hit 
estate  in  the  vicinity  of  Youghal.  Their  cultivation  ex- 
tended far  more  rapidly  than  In  England  ;  and  have  long 
furnished  from  3-5ths  to  4-fiths  of  the  entire  food  of  the 
people  of  Ireland ! 

Potatoes  were  not  raised  In  Scotland,  except  in  gardens, 
|  till  1728,  when  they  were  planted  in  the  open  fields  by 
a  person  of  the  name  of  Prentice,  a  day  labourer  at 
Kilsyth,  who  died  at  Edinburgh  In  1792. 

The  extension  of  the  potato  cultivation  has  been  par- 
ticularly rapid  during  the  last  forty  years.  The  quantity 
that  Is  now  raited  in  Scotland  is  supposed  to  be  from  10 
to  1 2  times  as  great  as  the  quantity  raised  in  it  at  the  end 
of  the  American  war;  and  though  the  increase  in  Eng- 
land has  not  been  nearly  so  great  as  in  Scotland,  it  has 
been  greater  than  during  any  previous  period  of  equal 
duration.  The  increase  on  the  Continent  has  been 
similar.  Potatoes  are  now  very  largely  cultivated  in 
France,  Italv.  and  Germany  ;  and,  with  the  exception  of 
the  Irish,  the  Swiss  have  become  their  greatest  con- 
sumers. They  were  introduced  into  India  some  sixty 
or  seventy  years  ago ;  and  are  now  successfully  cultivated 
in  Bengal,  and  have  been  introduced  into  the  Madras 
provinces,  Java,  the  Philippine*,  and  China.  But  the 
common  potato  does  not  thrive  within  the  tropics,  unless 
It  be  raised  at  an  elevation  of  3000  or  4000  feet  above 
the  level  of  the  sea,  so  that  it  can  never  come  into  very 
general  use  in  these  regions.  This,  however,  Is  not  the 
case  with  the  sweet  potato,  which  has  also  been  In- 
troduced into  tropical  Asia ;  and  with  such  success,  that 
it  already  forms  a  considerable  portion  of  the  food  of  the 
people  of  Java,  and  some  other  countries.  .So  rapid  an 
extension  of  the  taste  for,  and  the  cultivation  of  an 
exotic,  has  no  parallel  in  the  history  of  industry  :  it  has 
had,  and  will  continue  to  have,  the  most  powerful  in- 
fluence on  the  condition  of  mankind.  But  upon  this 
part  of  the  subject  we  must  refer  the  reader  for  full  par- 
ticulars to  the  Com.  Diet.,  art.  "  Potatoes,"  from  which 
the  above  historical  sketch  has  been  taken. 

SOLAR  CYCLE.  A  period  of  twenty-eight  years. 
See  Cycle. 

SOLAR  SYSTEM,  in  Astronomy,  consists  of  the 
sun,  and  all  the  celestial  bodies  whose  motions  are  con- 
trolled by  iu  gravitation,  viz.  the  planets,  satellites,  and 
comets.   See  Sun,  Planet,  &c. 

SO'LDER.  Plumbers'  solder  is  an  alloy  of  three 
parts  of  lead  and  one  of  tin  ;  it  is  more  fusible  than  lead, 
and  readily  adheres  to  clean  surfaces  of  that  metal  when 
it  is  fused.  Fine  solder  Is  a  mixture  of  two  parts  of  tin 
and  one  of  lead  ;  it  fuses  at  360°.  It  is  used  in  the  process 
of  tinning  copper.  Hard  soldering,  or  braiing.  by  which 
two  surfaces  of  copper  arc  made  to  adhere,  is  done  by 
fusing  together  bra*s  and  zinc.  When  this  solder  Is  used, 
the  copper  requires  to  be  heated  to  near  iu  point  of  fusion. 

SOLDIER.  (Lat.  soldarius ;  literally,  one  who  serves 
/or  pay.)  In  general  language,  a  person  equipped  and 
maintained  by  the  state  for  the  purpose  of  defending  it 
from  foreign  aggression,  of  putting  down  intestine  com- 
motion ;  or,  in  short,  of  protecting  its  interests  either  at 
home  or  abroad,  according  to  instructions  issued  by  the 
civil  government.   See  Ahmy,  Enlistment.  &c. 

SO'LEA  (Lat.  a  slipper),  in  Mammalogy,  is  the 
inferior  surface  of  the  foot  or  hoof. 

Sole  a.  The  name  of  a  genus  of  flat  fishes  (Pleu- 
rtmeclHbt),  characterized  as  follows :  —  "  Both  eyes  v\\ 
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SOLKCISM. 


SOMNUS. 

the  side  op-   of  a  movement,  in  which  only  one  voice  or  instrument  is 


employed. 

SO'LSTICE.  (Lat.  tolstitium.)  The  time  at  whub 
the  sun  is  at  its  greatest  distance  from  the  equator,  and 
when  its  diurnal  motion  in  declination  cease*.  This  hay* 
pens  at  midsummer  and  midwinter  ;  or  when  the  sua  ar- 
rives at  the  tropic  of  Cancer  and  the  tropic  of  Capricorn. 

SOLSTI'TIAL  POINTS,  arc  those  points  of  the 
ecliptic  at  which  the  sun  arrives  at  the  time  of  the  sol- 
stices.  They  are  the  first  points  of  Cancer  and  Capricorn. 

SOLU'TION.  (Lat.  solvere,  to  untie.)  In  Mathe- 
matics, the  construction  of  a  proposed  problem,  or  the 
expression  of  its  conditions  by  an  equation  which  fires 
the  value  of  the  unknown  quaittitr. 

SO'MMITE.  A  ratneralogical  name  of  the  ncpkctiu  of 
Somma  and  Vesuvius.    See  Nl 
SOMNA'MBULISM.  (Lat-i 
•'t  sieep.)    This  is  a  species  of 


the  right  side ;  the  mouth  distorted  on 
posite  the  eyes  ;  small  teeth  in  both  jaws,  but  confined 
to  the  under  side  only  ;  form  of  the  body  oblong ;  dorsal 
and  anal  tins  extending  to  the  tail."  The  common 
sole  (Solea  vulgaris,  Cuv.)  is  taken  by  trolling,  and  in 
enormous  quantities,  along  our  coasts,  principally  from 
Sussex  to  Devonshire  ;  and  excepting  towards  the  latter 
end  of  February,  and  the  beginning  of  March,  when  the 
■pi at  are  spawning,  and  are  rather  soft  and  watery,  they 
are  in  good  condition  for  the  table  throughout  the  year. 

SCLECISM.'  In  Rhetoric  and  Grammar  (Gr.  urtrf- 
xiru.+; ,  said  to  be  derived  from  the  name  of  a  town  in 
Cillcia,  whose  Inhabitants  spoke  a  barbarous  Greek),  a 
violation  of  the  idiomatic  rules  of  grammar  or  con- 
struction in  writing  or  speaking  a  lanuuage.  Quio- 
tilian  distinguishes  solecism  from  barbarism,  the  latter 
word  being  applied  to  the  erroneous  use  of 

SOLENA'CKANS,  SoJenacea.  (Gr.emX^.a 
The  name  of  a  family  of  Dimlary  Bivalve  Mollu 
which  the  raior  shell  ( 
tlnguished  by  the  great 
whence  their  name. 

SOLENOID.  (Gr.  «■>■>•<•».  and  u&t,  appearance.) 
In  Electro- Dynamics,  a  name  given  by  Ampere  to  a  sys- 
tem of  small  electrical  currents,  equal  and  equidistant,  and 
returning  into  themselves,  the  planes  ot  which  are  normals 
to  any  given  line,  whether  a  straight  line  or  curve,  upon 
which  their  centres  are  situated,  and  which  forms  the  axis 
of  the  Motenoicl.    (Dcspretc,  Traili  ete  Physique,  1836.) 

SOLFATA'RA.  A  volcanic  vent  emitting  sulphur 
and  sulphurous  compounds.  The  term  is  borrowed  from 
Solfaterra.  the  celebrated  mountain  of  Naples  called  by 
the  ancients  Phitrgrwi  Campi. 

SOLFE'GGIO.  In  Music,  the  system  of  arranging 
the  scale  by  the  names  ut.  re,  mi,  fa,  sol,  la,  by  which 

musical  students  are  taught  to  sing,  these  notes  being   tlblc  of  impressions  from  without,  through  his 
represented  to  the  eye  by  lines  and  spaces,  to  which  the   of  sense ;  not.  however,  so  as  to  correct  his  erroneous 
syllables  In  question  are  applied.     (See  art.  Mrsic,   pressions.  but  rather  to  be  mixed  op  with  them.  Dr. 
which  will  be  found  a  diagram  of  the  scale  under  Abercromby 


Jh'  f  htht>Pe  ?  "at7  "t 


some  of  which  would  appear  perfectly  incredible, 
they  not  attested  not  only  bv  creditable,  but  by  < 
and  scientific  witnesses.  Somnambulism  has  been 
fined,  as  "  a  state  in  which  the  mind  retains  its  power 
over  the  limbs,  but  possesses  no  influence  over  its  own 
thoughts,  and  scarcely  any  over  the  body,  excepting  those 
particular  members  of  it  which  are  employed  in  walking.  ' 
Dr.  Abercromby,  in  his  excellent  inquiries  concerning 
the  Intellectual  Powers  and  the  Investigation  of  TrmuA. 
observes,  in  regard  to  this  singular  affection,  that  although 
the  mind  is  fixed  upon  its  own  impressions  as  in  ordinary 
dreaming,  the  bodily  organs  arc  more  under  the  contra^ 
of  the  will ;  so  that  the  individual  acts  under  the  influence 
of  his  erroneous  conceptions,  and  holds  conrersatioo  in 
regard  to  them.    He  is  also,  to  a  certain  degree. 


the  arrangement  In  question.) 

SOLI'CITOK.  Theprofessl. 
admitted  to  practise  in  the  court  of  Chancery  in  the 
conduct  of  suits,  &c,  who  arc  styled  attorneys  in  the 
courts  of  common  law.  ( See  Attornry  . )  The  solicitor- 
general  Is  an  officer  of  the  crown,  who  holds  by  patent, 
and  ranks  next  to  the  attorney -general,  with  whom  he 
Is,  In  fact,  associated  in  the  management  of  the  legal 
business  of  the  crown  and  public  offices.  He  receives 
some  particular  fees  on  pleadings,  and  on  the  enrolment 
of  patents,  &c. ;  but  the  division  of  business  between  him 
and  the  attorney-general  is  chiefly  regulated  by  usage, 
founded  on  convenience.  He  is  the  officer  on  whom 
generally  devolve  the  maintenance  of  the  rights  of  the 
crown  in  revenue  cases,  patent  causes.  Sec.  The  earliest 
date  at  which  the  name  of  this  officer  occurs,  so  far  as  is 
known,  is  the  year  14G1.  In  Scotland,  the  term  solicitor 
is  synonymous  with  attorney  in  England.  They  are  in- 
ferior to  the  writers  to  the  stgnet,  and  practise  in  the  in- 
ferior courts. 

SO'LID.    In  Physics,  the  term  solid  is  applied  to 
of  matter  in  which  the  attractive  forces  of 


observes,  that  the  first 
bulistn  generally  shows  Itself  by  a 
during  sleep  ;  the  person  giving  a  full 
account  of  what  passes  before  him  in  dreams,  and  often 
revealing  his  own  secrets  or  those  of  his  friends.  Walk- 
ing during  sleep  Is  the  next  degree,  and  that  from  which 
the  affect  Ion  derives  its  name.  He  gets  out  of  bed,  ofte  :> 
dresses  himself,  and  goes  out  of  doors,  walks  frequently 
over  very  dangerous  places  In  safety  ;  sometime*  be  gets 
out  of  a  window,  walks  along  a  parapet,  gets  to  the  roof 
of  the  house,  and  returns  through  similar  risks  to  bis 
apartment.  On  awaking  in  the  morning  he  is  either  ut- 
terly unconscious  of  having  stirred  during  the  night,  or 
remembers  it  as  a  mere  dream.  These  cases  are  romps, 
ratively  common  ;  but  sometimes  the  transactions  of  the 
somnambulist  arc  carried  much  further  :  he  will  mount 
his  horse  and  ride,  or  go  to  his  usual 
as  threshing,  saddle-making,  playing  on 
roents,  composing  verses,  aud  so  forth. 

Although  somnambulists  are  generally 
any  thina  that  is  said  to  them,  they  are  i 


pable  of  holdin 
where  the  aff 

are  greater  than  the  repulsive,  and  the    daytime  In 

greater  or  less  unconscious  of  external  impressions,  or  at  all  erents  ex- 
tremely confused  In  their  notions  of  external  things. 
They  frequently  speak  intelligibly,  but  in  reference  to  the 
impressions  which  are  present  in  their  own  minds.  They 
sometimes  repeat  poetry,  and  other  matters  of  which 
they  were  supposed  to  be  perfectly  ignorant ;  or  they 
hold  conversations  with  imaginary  being*,  or  relate  cir- 
cumstances which  were  supposed  to  have  been  entirely 
unnoticed  or  forgotten.  Some  have  been  known  to  sine 
in  a  style  superior  to  any  thing  to  which  they  could  at- 
tain when  awake  ;  and  there  are,  says  Dr.  Abercromby. 
some  well-authenticated  instances  of  persons  in  ' 
dition  expressing  themselves  correctly  in  li 
w  hich  they  were  imperfectly  acquainted. 

For  the  details  of  individual  cases  of  this  extraordinary 
disorder,  we  must  refer  to  Dr.  Abercromby's  instn 
volume  already  quoted,  and  the  authorities  therein  i 
It  is  impossible  to  give  any  explanation  of  the 
oft! 


The  other  sUtcs  of  matter  arc  the  fluid,  in  which 
the  attractive  and  repulsive  forces  are  balanced;  and 
the  gaseous,  in  which  the  repulsive  prevail. 

Solid.  In  Geometry,  a  magnitude  which  has  three 
dimensions  ;  length,  breadth,  and  thickness.  The  boun- 
daries of  solids  are  surfaces.  Regular  solids  arc  those 
which  are  terminated  by  regular  and  equal  planes.  They 
are  five  in  number,  vii.  the  tetracdron,  the  hexacdrou, 
the  octacdron,  the  dodecaedron,  and  the  icosaedron.  See 
Platonic  Bodies. 

SO'LID  ANGLE,  in  Geometry,  is  an  angle  made 
by  the  meeting  of  more  than  two  plane  angles  which 
are  not  in  the  same  plane  in  one  point. 

SO'LID  PROBLEM.  In  Geometry,  a  problem  which 
cannot  be  constructed  by  the  Intersections  or  circles  and 
straight  lines,  but  requires  for  Its  geometrical  construction 
the  description  of  one  or  more  conic  sections.  The  al- 
gebraic solution  of  a  solid  problem  leads  to  a  cubic  or 
biquadratic  equation.  Problems  which  admit  of  being 
constructed  by  the  intersection  of  two  circles,  or  of  a 
straight  line  and  circle,  are  called  plane  problems,  and 
their  equations  are  of  the  second  degree. 

SOLlDU'NGULATES,  SJiduneula.  (Lat.  solldus, 
sohd ;  ungula,  a  ho*tf. )  The  name  ot  a  tribe  of  Mammals, 
Including  those  with  only  a  single  hoof  on  each  foot ;  as 
the  horse,- ass.  kc. 
SOLI'LOQUY.  See  Monologie. 
SO'LIPEDS.  Synonymous  with  Solidungulates,  »  Inch 
see. 

SOLLE'CITO.  (It.  afflicted.)  In  Music,  a  term 
denoting  that  the  movement  to  which  it  is  affixed  is  to 
be  performed  in  a  mournful  manner.  It  also  means 
that  the  music  Is  to  be  performed  carefully 


ordinary  condition  i 
emplify.  or  to  point 
iplicahle  to  them. 


SO'LO.   (It.  alone.) 
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The  more  ordinary  cases  of  somnambulism  are 
times  cured  by  tving  the  patient  to  some  part  of  the  bed, 
or  by  securing  the  doors  and  windows  ;  so  that  after  in- 
effectual attempts  to  make  his  escape  he  Is  induced  to 
return  to  bed,  and  remains  quiet.  The  state  of  the  sto- 
mach and  bowels,  and  of  tne  nervous  system,  requires 
careful  examination  and  proper  treatment :  in  some  cases 
intestinal  worms  appear  to  have  been  connected  with 
nocturnal  disturbances  bearing  a  close  analogy  to  som- 
nambulism, and  which  have  disappeared  alter  the  suc- 
cessful operation  of  vermifuge  remedies. 

SO'MNUS,  in  Classical  Mythology,  the  poetical  god 
of  sleep,  Is  the  son  of  Erebus  and  Nox,  or  of  Nox  alone. 


In  Music,  a  movement,  or  part    He  dwells  with  hi*  brother  Death  In  a  palace  at  the 


Digitized  by  Google 


SONATA. 

western  extremity  of  the  earth.  Homer  make*  Juno 
■^eek  him  in  the  Isle  of  Lemno*.  whither  he  had  repaired 
for  love  of  the  nymph  Pasithea.  Ovid  makes  him  dwell 
in  a  cavern  among  the  Scythians  or  Cimmerians ;  Sta- 
tin* in  Ethiopia. 

SONA'TA.  (It.  *onare.  to  sound.)  In  Music,  a  com- 
position executed  wholly  by  Instruments.  It  is  gene- 
rally a  free  composition  for  exhibiting  the  composer's 
pom,  without  confining  him  within  the  rigid 


of 


count O t  Oft 

SO'NNRT.  (it.  souetto.)  In  Poetry,  a  short  com- 
position of  fourteen  or  fifteen  lines,  deca  or  cndecasyl- 
lablc.  rhymed  according  to  an  intricate  but  not  always 
precisely  similar  arrangement.  It  Is  the  oldest  form  in 
which  the  Italian  language  was  used  ;  but  was,  at  a  still 
earlier  period,  employed,  although  not  commonly,  by  the 
Provencal  poets.  In  Italy.  I>antc  and  the  Tuscan  poets 
his  contemporaries  brought  the  sonnet  Into  public  esti- 
mation, at  tout  the  beginning  of  the  14th  century  ;  but  by 
them  it  was  Invariably  employed  as  the  vehicle  of  thoughts 
wrapped  in  very  obscure  language,  and  probably  of  a 
symbolical  nature,  though  generally,  in  their  outward 
signification,  breathing  the  spirit  of  romantic  and  chi- 
valrous love.  By  Petrarch.  In  the  course  of  the  same 
century,  the  sonnet  was  carried  to  perfection  in  point  of 
form  and  polish  ;  although  applied  by  him.  as  it  had  been 
by  his  predecessors,  almost  exclusively  to  the  subject  of 
his  figurative  and  mystical  passion.  Since  the  time  of 
Petrarch  the  sonnet  has  been  a  favourite  form  of  com- 
position in  Italy,  especially  for  the  purposes  of  occasional 
poetry.  In  France  It  has  had  little  success ;  or  rather 
the  French  sonnet  Is  a  different  poem,  less  regular  In  its 
construction  than  the  Italian.  In  Germany  and  England 
the  comparative  poverty  In  rhymes  of  their  respective 
es  has  rendered  ft  unusual ;  but  Milton  has  give 


to  it  a  dignity  peculiarly  his  own,  together  with  much  of 
the  melody  and  tenderness  which  characterise  his  Italian 
models.  The  proper  sonnet  is  divided  into  two  quatrains, 
w  ith  four  lines  ahd  two  rhymes  each,  and  two  terxines, 
each  with  three  lines  and  a  single  rhyme.  Pieces  of  a 
similar  metrical  structure  in  octo-syllabic  lines  are 
termed  by  the  Italians  Anacreontic  sonnets.  It  is  some- 
times said  that  there  it  "  hardly  an  educated  Italian 
has  not  composed  a  sonnet." 

SO'PHIST.  (Gr.  r^rmt ;  from  rsfsc.  wist.)  A 
Greek  word,  originally  signifying  a  person  of  talent  and 
accomplishments.  It  was  afterwards  restricted  to  a  bad 
sense,  and  applied  to  a  class  of  men  who  arose  in  Greece 
in  the  fifth  century  u.c,  and  taught  the  youth  in  the 
prinripal  cities  various  arts  and  acquirements  for  hire. 
It  has  hence  come  to  be  the  general  designation  of  all 
such  as  cultivate  any  branch  of  science  or  philosophy 
with  a  view  to  outward  advantages,  careless  of  the  truth 
of  what  they  advance,  except  in  so  far  a»  it  may  contribute 
to  those  purposes.  The  first  Greek  who  assumed  the 
name  of  Sophist  was  Protagoras,  a  native  of  Abdera.  who 
flourished  about  the  year  440  B.C.,  and  obtained  nume- 
rous pupils  and  auditors,  especially  in  Athens.  Of  those 
who  followed  the  same  occupation  the  most  relebrated 
w  ere  Hippias  of  Ells,  Gorgins  of  Leontium,  Prodicus  of 
Ccos,  and  Euthvdemus  of  Chios,  with  his  brother  Dio- 
nysiodoruj.  None  of  the  writings  of  these  men  have 
survived  ;  but  we  have  abundant  notices  In  the  writings 
of  their  contemporaries,  especially  Plato,  Xenophon,  and 
Aristophanes,  of  the  nature  and  tendency  of  the  doctrines 
and  principles  which  they  communicated  to  the  youth  of 
Greece.  Of  the  truth  of  these  accounts  the  Grecian 
history  of  the  latter  part  of  the  fifth  century  furnishes  us 
with  a  melancholy  testimony.  It  is,  indeed,  to  the 
which  had  begun  to  take  place  in  the  internal 
external  relations  of  the  Greek  states,  that  the  pre- 
and  success  of  the  Sophists  arc  mainly  to  be  at- 
The  changes  In  the  distribution  of  property 
ie»c  revolutions  rendered  necessary  excited  the 
and  gave  scope  to  the  energies  of  the  young  and 
I  ntcrprising ;  at  the  same  time  that  tlm  political  alter- 
ations tended  to  shake  men's  confidence-  in  thow  moral 
principles  which  among  the  Greeks  ss^ro  intimately 
IxMind  up  with  their  civil  institutions.  We  accordingly 
find  the  leading  feature  of  the  sophistic  doctrine  to  be  a 
dislike  to  every  thing  fixed  and  necessary,  in  ethics  as 
well  as  philosophy.  Prescription  was  represented  as  the 
sole  source  of  mora)  distinctions,  which  must  conse- 
quently vary  with  the  character  and  institutions  of  the 
people.  The  useful  was  held  to  be  the  only  mark  by 
w  hich  one  opinion  could  be  distinguished  from  another. 
An  absolute  standard  of  truth  is  as  absurd  a  notion  in  spe- 
culation as  an  absolute  standard  of  morals  in  practice :  that 
only  is  true  which  seems  so  to  the  individual,  and  just  as 
long  as  it  so  seems.  "  Man  is  the  measure  of  all  things." 
These  and  similar  doctrines  they  maintained  with  gieat 

and  found  numerous  disciples 
those  who  were  well  prepared  for  the  admission 
of  tenets  which  swept  away  at  once  all  the  remnants  of 
prejudices  which  might  still  Interpose  a  liarrier 


ice  Moslicim,  Arc/.  liisl.  vol.  iii.  transl.  1790.  p.  S3, 
c. )  This  great  college  of  theology  exercised  a  high  in  - 
icnce  In  ecclesiastical  affairs,  and  on  the  public  mind, 
pecially  in  the  IGth  and  17th  centuries  ;  insomuch  that 


between  their  passions  and  their  gratification.  Considered 
as  a  link  In  the  chain  of  philosophical  development,  the 
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SORTES  HOMERICiE. 

Sophists  were  doubtless  the  involuntary  cause  of  the 
greater  depth  and  soundness  of  the  subsequent  Grecian 
philosophy.  The  success  which  they  had  found  in  de- 
molishing the  systems  of  their  predecessors  proved  the 
necessity  of  laying  the  foundations  of  human  knowledge 
deeper  than  heretofore  bad  been  done;  and  It  is  thus  to 
the  Sophists  that  we  may  attribute  the  more  critical  and 
cautious  spirit  which  distinguishes  the  doctrines  of  Plato 
and  Aristotle  from  those  of  1 leraclitus  or  Parmenides.  ( See 
Kilter.  Hist,  of  Ancient  Philosophy,  book  vl. ;  Mem.  de 
VAc.deslnscr  vol.  xlii.  xxxii. ;  Ed.  Review,  vol.  xxxiv.) 

SOPOKl'FICS.  (Lat.  sopor, sleep.)  Medicine*  which 
induce  sleep. 

SO'PRA.  (It.  above.)  In  Music,  a  term  frequently 
used  for  description ;  as  nella  parte  dl  sopra,  in  the 
higher  or  upper  part;  di  sopra,  above;  contrapunto 
sopra  il  souetto,  counterpoint  above  the  subject,  .Vc. 

SOPRA'NO.  (It. 
in  composition. 

SO'RBIC  ACID.  The  acid  of  the  perries  of  the 
Sorbus  aneuparia,  or  mountain  ash.  It  is  Identical  with 
the  malic  acid. 

SORBO'NNE.  A  collego  at  Paris  for  the  study  of 
theology ;  so  called  from  the  village  of  Sorbonne,  in 
Champagne,  where  Its  founder,  a  priest  named  KutotTt, 
was  born  about  the  beginning  of  the  13th  century.  He 
made  a  provision  for  the  instruction  of  sixteen  poor 
clerks  In  theology  ;  and  his  college  is  said  to  be  the  first 
example  of  what  was  afterwards  the  common  character 
of  all  the  English  colleges,  the  institution  of  a  camohium 
for  regular  clergy.  The  college  of  the  Sorbonne  was 
adorned  with  various  new  edifices  and  enriched  with  a 
library  by  Cardinal  Richelieu,  in  1629.  Ills  monument 
in  the  church  is  considered  a  chef-d'oeuvre  of  French  art. 
(See  Moshelm.  Reel.  Hist.  vol.  111.  transl.  1790.  p.  S3. 
Ac.)  T 
fiuence 
especially 

the  sceptical  wits  of  the  IRth  usually  employ  the 
as  synonymous  with  the  spirit  of  bigotry  itself.  Its 
verbial  celebrity  for  acuteness  in  theological  £*" 
is  attested  by  the  lines  of  our  own  Butler  :  — 

For  be  •  ran*  of  sand  could  twist 
As  firm  a*  learned  SurbonUt. 

SO'RCERER.  (Lat.  sortitor,  from  son,  a  lot ; 
whence  sorcery.)  Properly  one  who  practises  sortilege, 
or  divination  by  lot  (which  see);  but,  in  the  ordinary 
language  of  the  middle  age*,  one  exercising  magical 
powers  (see  Magic),  especially  by  the  aid  of  evil  spirits. 
The  sorcerer  of  the  middle  age*  was,  generally  speaking, 
a  personage  of  distinction,  while  the  witch  was  degraded 
and  loathsome.  The  species  of  sorcery  which  Is  still 
practised  in  the  East,  especially  in  Egy  pt,  by  means  of 
the  magic  mirror,  has  recently  attracted  much  attention. 
The  most  complete  account  of  it  will  be  found  In  Lane's 
Modern  h«uut. 

SORDINI.   In  Music.   See  Con  Sordini. 

SORE'DIA.  In  Botany,  heaps  of  powdery  bodies 
found  in  lichens  Iving  upon  any  part  of  the  surface  of  the 
thallus. 

SO'REX.  (Lat  sorex,  a  Jk Id- mouse.)  A  Linnsan 
genu*  of  the  order  Bestial,  now  forming  an  extensive 
tribe  of  Insectivorous  Ferines  ( Carnassiers)  In  the  system 
of  Cuvier,  and  subdivided  into  different  genera.  The 
original  generic  term  is  confined  to  the  shrews,  or  shrew- 
mice,  which  are  the  type  of  the  family  (Soricida-),  and 
are  characterized  by  having  the  two  superior  middle  in- 
cisors curved  and  indented  at  the  base,  the  two  inferior 
incisors  prolonged  and  procumbent.  Behind  the  upper 
pair  of  incisors  there  are  five  little  conical  teeth  on  each 
side,  and  two  similar  teeth  behind  the  lower  pair  of  in- 
cisors :  the  molars,  which  are  beset  with  sharp  cusps,  are 
four  on  each  side  above,  and  three  below.  The  true 
shrews  are  further  characterised  by  lateral,  and  some- 
times anal  and  femoral  scent-glands.  The  principal 
genera,  now  distinct,  which  would  have  ranked  with  the 
Linnsan  Sorcx,  are  Myvgalea,  CondyUra,  Tupaia,  Gym. 
nura,  Macroscelis,  Cladobates,  Solenodon.  Crossopus.  t'ro- 
cidura.  Of  these  iiymnura  belongs  rather  to  the  family 
of  hedgehogs,  and  Lotulylura  to  that  of  the  mole*. 
SOKI.  (Gr.  rat;*,  a  heap.)  The  small  heaps  of  re- 
roductlve  granules  found  growing  upon  the  fronds  of 
'olypodiaceous  fern*. 

SORI'TES.  (Gr.  r«ew,  aheap.)  In  Logic,  an  abridged 
form  of  stating  a  series  of  syllogisms,  of  which  the  con- 
clusion of  each  is  a  premiss  of  the  succeeding  one  :  e.  g. 
A  =  B,  B  m  C.  C  ■»  D  ;  therefore  A  =  D.   This  is  a 
sorites,  consisting  of  two  distinct  syllogisms,  which, 
drawn  out  at  length,  would  stand  thus :  A  =  H,  BaC; 
therefore  A     C  ;  and  A  =  C,  C     D  ;  therefore  A  —  D 
SO'RREL,  SALT  OF.    Binoxalate  of  potash. 
SO'RTES  HOMF.'RIC.E.  V IKGILIAN.*,  SANC- 
TORUM. Ac.   A  species  of  sortilege  or  divination  was 
practised  in  antiquity  by  opening  at  random  a  favourite 
author,  and  applying  the  first  passage  which  met  the  eye 
to  the  circumstance*  of  the  inquirer  as  an  oracular  an- 
|  swer  :  termed  by  the  Greeks  rT*xus.u«»ru«.  They 
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SORTIE. 

for  thi»  purpose, 
when  in  prison,  hearing  the  Hue  of  Homer 

;.u«r»  mi*  rftrmrm,  +0*»r»  i<i?*X-  Utdfamt, 
Interpreted  it  to  foretel  hi*  own  death  within  three  days, 
by  a  play  on  the  word  Phthia.  Among  the  Romans, 
Virgil  was  chiefly  consulted,  and  many  celebrated  in- 
stances are  preserved.  Adrian,  when  desirous  to  know 
on  what  terms  he  stood  with  his  patron,  the  emperor 
Trajan,  consulting  tho  ASneid,  opened  at  the  verses  re- 
specting Numa,  "  Nosco  crines  lncanaquc  menta  Regis 
Roman!,"  &c;  and  thence  drew  the  augury  of  his  future 
elevation  to  the  empire.  Alexander  Severus,  according 
to  Lampridius,  obtained  a  similar  presage  from  the 
lines  "  Excudant  alii  splrantia  molltus  sera,"  See.  The 
anecdote  of  the  ominous  passages  discovered  by  Chariest, 
and  Lord  Faulkland,  when  opening  Virgil  in  the  pub- 
lic library  at  Oxford,  is  well  known  (sec  Welwood's 
Memoirs).  In  Christian  times,  the  Sortes  Sanctorum 
came  in  fashion.  They  were  obtained  by  consulting  the 
Inspired  writings  in  the  manner  before  described  ;  some- 
times, also,  the  inquirer  went  into  a  church  while  service 
was  performing,  and  drew  a  prognostic  from  the  first 
words  he  heard.  In  this  way,  St.  Anthony  was  directed 
to  adopt  a  life  of  solitary  devotion.  These  practices 
the  occasion  of  much  superstition. 


They  are 

St.  Augustine  In  his  Epistle  to  Januarius  ; 
heless  continually  mentioned,  with  evident 
credulity  and  approbation,  by  early  ecclesiastical  writers. 
Gregory  of  Tours,  among  other  similar  stories,  has  one 
of  the  French  prince  Meroveui,  which  shows  the  cere- 
monious manner  in  which  they  were  sometimes  per- 
formed. That  prince  having  fled  to  the  basilica  of  St. 
Martin,  placed  separately  on  the  saint's  tomb  the  Psalms, 
the  book  of  Kings,  and  the  Gospels,  and,  spending  three 
days  and  nights  at  the  tomb  in  fasting  ana  devotions,  on 
the  fourth  day  he  opened  these  sacred  books  ;  from  each 
of  which  he  drew  a  discouraging  prediction.  Elections 
to  the  episcopal  offices,  and  other  solemn  proceedings, 
seem  to  have  been  sometimes  decided  in  the  same 
manner  In  the  dark  ages.  And  after  this  abuse  had 
ceased,  it  was  long  a  common  practice,  on  the  conse- 
cration of  a  bishop,  after  the  book  of  the  Gospels  had 
Im-.mi  i.iid  on  iu»  hi  ad,  to  consider  the  first  verM  which 
offered  Itself  as  a  prognostic  of  his  behaviour  and  the 
fortunes  of  his  episcopacy.  Thus  the  death  of  Albert, 
bishop  of  Liege,  was  Intimated  by  the  ominous  occurrence 
of  the  passage  respecting  the  execution  of  John  the 
Baptist ;  and  that  prolate  was  accordingly  put  to  death 
by  Henry  VI.    The  Sortes  Sanctorum  had  been,  how. 


SOUND. 

speak  of  sound  as  If  It  proceeded  from  the  mmmdimg  bodj  . 

"  ufa  body  a»  sounding  when  Its  particles  art-  ta 
of  vibration  which  is  requisite  for  makiog  aa 
immediately  or  through  tbr 
medium  of  some  other  elastic  substance. 

Phenomena  <■/ Sound.  —  In  order  that  a  body  may  prt>- 
duce  sound,  it  is  ii.tv*i.in  that  its  parti,  !«■»»-  -u  a  • 
of  rapid  vibration  :  and  In  order  that  these 
may  be  communicated  to  the  auditory  organ,  it  is  i 
that  air  or  some  elastic  medium  be  interposed  bets 
the  vibrating  body  and  the  ear.  Hauksbee  having 
pended  a  bell  under  the  receiver  of  an  air-pump,  found  the 
sound  become  feebler  in  proportion  as  the  air  was  removed, 
aud  again  become  stronger  as  the  air  was  readmitted  .  ar-J 
also  that  when  the  bell  was  Mispended  in  a  vessel  full  of  air. 
and  placed  under  the  receiver,  no  sound  was  transmitted 
when  the  air  between  the  vessel  and  the  receiver  s»  ex- 
hausted. This  experiment  has  been  repeated  by  Bk*. 
with  a  more  perfect  apparatus,  and  with  ev*ry  attrati-o 
to  the  circumstances  by  which  it  Is  influenced  ;  and  tt 
was  found  that  when  the  exhaustion  was  complete  j*o 
sound  was  perceptible,  even  when  the  ear  was  brwugtt 
close  to  the  receiver.  Hence  it  appears  that  sound  can- 
not be  communicated  through  a  perfectly  void  spar*. 
But  although  air  is  the  medium  through  which  sound  .» 
usually  communicated,  this  only  happens  because  it  -s 
the  medium  with  which  the  car  is  usually  in  contacl, 
and  many  other  media  are  found  by  experiment  to 
form  the  office  even  more  perfectly, 
pluuged  his  head  under  water,  caused  a 


forbidden  by  the  council  of  Vannes  in  the  5th 
y,  and  that  anathema  was  repeated  on  many  later 
occasions,  in  which  the  consulting  of  the  scriptures  is 
classed  with  other  profane  and  magical  modes  of  dlviu- 
ation.  There  Is  an  essay  on  Sortes  in  tho  Hem.  de  C  Ac. 
des  Inter,  vol.  xix.   See  Stichomancy. 

SORTIE,  or  SALLY.  In  Military  language,  a  term 
borrowed  from  the  French  to  signify  a  sudden  attack 
made  by  the  Inhabitants  of  a  besieged  city  upon  the 

SO'RTILEGB.  (Lat.  sors,  lot ;  lego,  /  collect.)  Di- 
vination by  lots.  A  very  ancient  mode  of  exploring 
future  events,  and  which  has  been  supposed  by  super- 
stitious persons  in  modern  times  to  derive  countenance 
from  various  incidents  in  sacred  history,  especially  the 
choice  of  St.  Matthias  by  lot  to  the  place  of  an  apostle 
(Acts,  L  86.).  The  different  modes  in  which  sortilege 
has  been  practised  will  be  found  detailed  under  that 
word.  In  a  learned  article  in  the  Enc.  Melropohtana ; 
and  tee  Souths. 

SOSPI'RO.  It  a  Ugh.)  In  Music,  the  same  as  Rest, 
which  sec. 

SOSTEN'UTO.  (It.  sustained.)  In  Music,  a  term 
which,  affixed  to  a  note,  indicates  that  it  is  to  be  held  out 
in  an  equal  and  steady  manner. 

SOTH1C  YEAR.  In  Chronology,  the  Egyptian  year 
of  3<iS  days  (said  to  have  been  introduced  into  Greece  by 
Orpheus)  was  so  called  from  Sothls,  the  Dog-star,  at 
whose  heliacal  rising  it  was  supposed  to  commence. 
{Bryant's  Ancient  Mythology,  vol.fv.) 

SO'TTO.  (It.  belnr.)  In  Music,  a  term  frequently 
used  for  description ;  as  totto  il  sogetto,  below  tho  subject  ; 
nella  parte  di  nut  to,  in  a  lower  part. 

SOUND.  (Fr.  son.)  The  sensation  produced  by  the 
vibrations  of  the  air  or  other  medium  with  which  the 
organ  of  hearing  Is  in  contact.  The  doctrine  of  sound  is 
usually  treated  under  the  head  acoustics  ;  a  branch  of 
physics  which  has  for  Its  object  the  determination  of  the 
laws  by  which  the  peculiar  motions  which  give  rise  to 
the  sensation  of  sound  are  produced  in  bodies  and  con- 
veyed to  our  ears,  and  the  manner  in  which  they  act  on 
those  organs  ;  In  other  words,  to  explain  the  origin,  pro- 
pagation, and  perception  of  sound. 

Although,  strictly  speaking,  sound  is  only  a  sensation 
excited  In  the  auditory  organ,  yet  In  treating  of  the  sub- 
ject tt  is  usual  to  transfer  the  name  from  the  sensation  to 
the  motion  which  gives  rise  to  It.  We 
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two  stones  together  beneath  the  surface,  and  at  m <*e 
than  half  a  mile  distance  heard  the  blows  distinctly.  CmU 
ladon  by  plunging  a  few  feet  Into  the  water  a  thin  Ua 
cylinder  closed  at  the  lower  end,  but  having  the  upps-r 
open  to  the  air,  was  enabled  to  bear  the  sound  of  a  toil 
•  truck  under  water  at  the  distance  of  2000,  €000,  and  ntn 
12,000  metres  (about  9  miles) ;  namely,  across  the  whole 
breadth  of  the  lake  of  Geneva,  from  Rolle  to  Thouoa. 
The  conducting  power  of  wood  along  the  fibres  is  *  ■  it 
remarkable.  Let  a  person  bring  his  ear  close  to  the  end 
of  a  fir  deal,  however  long,  and  he  will  distinctly  hear  tbe 
slightest  scratch  made  with  the  point  of  a  pin  at  the  other 
end,  although  the  sound  may  be  so  feeble  as  to  be  in- 
audible to  the  person  who  makes  it  Miners  at  work  in 
one  shaft  often  hear  the  sound  of  the  pickaxe  in  another 
through  the  solid  rock;  and  in  general  ail  solids  tole- 
rably compact  are  good  conductors  of  sound. 

Sounds  are  propagated  to  great  distances  and  with  re- 
markable distinctness  over  a  surface  of  water,  or  see,  or 
frozen  snow.  In  the  account  of  Parry's  third  | 
dition.  It  Is  stated  that  two  persons  could  hold  a 
sation  across  the  harbour  of  Port  Bowen,  a 
&m  feet,  or  about  a  mile  and  a  qi 
also  recorded  of  sounds  propagated  to  almost 
distances  over  land.  Derham  relates  the  follow  insj  :  — 
Guns  fired  at  Carlscroom  were  heard  across  the  MMitbrrn 
extremity  of  Sweden,  as  far  as  Denmark,  a  distance  of 
120  miles.  Dr.  Hearn,  a  Swedish  physician,  relates  that 
he  heard  guns  fired  at  Stockholm  at  the  distance  of  30 
Swedish  or  I  HO  English  mites:  the  cannonade  of  a  sea- 
fight  between  the  English  and  Dutch,  In  1672,  was  heard 
across  England  as  far  as  Shrewsbury,  and  even  In  VS  airs, 
a  distance  of  upwards  of  200  miles  from  the  scene  of 
action. 

The  diminution  of  the  Intensity  of  sound  In  rarefied 
air  is  rendered  manifest  not  only  by  experiments  atth 
tbe  air-pump,  but  also  by  the  phenomena  observed  a: 
great  altitudes  in  the  atmosphere.  Saussure  relates,  that 
at  the  summit  of  Mount  Blanc  the  report  of  a  pUtol  wa» 
not  louder  than  that  of  a  small  cracker  In  the  plain  be- 
low ;  and  Gay  Lussac.  having  ascended  In  a  balloon  to 
an  altitude  of  nearly  23.000  feet,  far  above  the  clouds  and 
away  from  all  solid  substances,  observed  the  f 
the  sound  of  his  voice  to  be  , 

It  ts  matter  of  f  am  1 1  la 
propagated  through  the  air  tnstantaneo 
sensible  portion  of  time  In 
another,  greater  In  proportion  as 
remote.  The  blow  of  a  hammer  on  an  anvil  is  not  heard 
by  an  observer  at  some  distance,  until  a  sensible  time 
has  elapsed  after  the  hammer  has  been  seen  to  descend  ; 
and  the  flash  of  a  gun  fired  a  mile  off  it  seen  several 
second*  iM'fore  the  rej>ort  is  heard  But  all  m.ihhI.,  !  ar  - 
ever  be  their  loudness  or  pitch,  are  pnqtagated  wiib  the 
same  velocity  through  the  same  medium.  In  li-U  rr.L.i 
to  the  music  of  a  concert,  the  sounds  follow  each  other 
in  the  same  order  and  at  the  same  intervals  ;  and  the 
same  measure  and  harmony  arc  perceived,  at  vthaterer 
distance  the  hearer  may  be  from  the  orchestra.  Blot 
caused  several  airs  to  be  played  on  a  flute  at  the  end  of  a 
pipe  3120  feet  long,  which  were  distinctly  heard  at  the 
other  end  without  the  slightest  derangement  in  the  order 
or  intervals  of  sequence  of  the  notes.  This  could  not 
have  been  the  case  if  there  had  been  the  smallest 
ence  in  the  velocity  of  their  propagatnm.  ^  ^ 

iing  tne  actual  velocity  oi  sound  tnro 
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atmosphere.   The  usual  mode  of  making  the  experiment 
it  to  observe  the  interval  between  the  Hash  and  the  re. 
port  of  a  cannon  fired  at  a  known  distance.  In  thit  manner 
the  Florentine  academicians,  in  1G60,  found  the  velocity 
to  be  1148  English  feet  per  second.    These  experiments 
were  repeated  in  France  in  !«?.**,  by  Cassini,  Huygens, 
Pi  card,  and  Roemer,  who  found  1 1 1'l  feet ;  and  I lamsteed 
and  Halley  at  the  royal  observatory  of  Greenwich,  from 
experiments  made  at  the  distance  of  3  miles,  found  the 
velocity  to  be  1 142  feet  per  second.   This  result  was  con- 
firmed by  Dcrham    Phil.  Trans.  1708),  who  found  the 
same  velocity  by  a  mean  of  observations  made  at  more 
remote  distances.    In  1737,  the  Academy  of  Sciences  of 
Paris  directed  farther  experiment*  to  be  made  by  Cassini 
de  Thury,  Maraldl,  and  Lacaille ;  and  on  this  occasion 
the  experiments  were  for  the  first  time  made  so  as  to 
eliminate  the  effect  of  the  wind  by  reciprocal  observations ; 
that  U  to  say,  by  firing  cannon  at  both  ends  of  the  line, 
either  simultaneously  or  at  short  intervals.   They  also 
appear  to  have  been  the  first  who  observed  and  recorded 
the  temperature  of  the  air  at  the  time  of  the  experiment ; 
a  very  essential  element,  as  will  presently  be  seen.  The 
result  at  which  they  arrived  gave  the  Telocity  equal  to 
1 106  Knglish  feet  per  second,  at  a  temperature  between 
4°  and  6"  of  Keaumur,  or  between  41°  and  44  $°  of  Fah- 
renheit.  When  the  proper  reduction  i*  made  for  tem- 
perature, this  agrees  very  nearly  with  the  best  modern 
■  '  •  •  r»  utionv 

Various  other  experiments  were  made  in  different 
rountries  In  the  course  of  the  last  century  (vis.  by 
Blanconi  in  Italy,  In  1740;  by  Condamine  at  Quito  and 
Cayenne,  in  1740  and  1744  ;  by  Mayer  in  1778.  and 
Miiller  in  1791,  in  Germany  ;  by  Espinota  and  Bauxa  in 
1794,  at  Chili) ;  but  as  the  observers  had  not  the  means 
of  determining  minute  intervals  of  time  with  the  precision 
which  has  been  attained  in  more  recent  experiments, 
and  besides  neglected  some  circumstances  which  Influ- 
ence the  result,  it  is  unnecessary  to  state  the  details. 

Since  the  beginning  of  the  present  century,  the  velocity 
of  sound  has  been  measured  in  various  countries  ;  in 
Germany,  by  Benzenbcrg  at  Dusseldorf  in  1809,  and 
by  Myrbaeh  and  Slander  at  Saltzburg  in  1*3*2  ;  in  France, 
by  directions  of  the  Bureau  des  Longitudes,  in  1822  ;  in 
Holland,  by  Moll,  Vanbeek,  and  Kuytenbrewer,  in  1823  j 
in  England,  by  Dr.  O.  Gregory  at  Woolwich,  in  1824  ;  in 
the  East  Indies,  by  Mr.  Goldingham,  in  1821  ;  and  at 
Port  Bowen,  in  the  polar  regions,  by  Parry  and  Foster,  in 
1825.  The  results  of  these  measurements,  when  reduced 
to  the  same  temperature,  agree  very  nearly  with  one 
another ;  but  the  experiments  made  in  1*  ranee  and 
Holland  are  by  far  the  most  circumstantial  and  satis- 
factory. In  the  French  experiments,  two  stations  in  the 
neighbourhood  of  Paris  were  chosen,  Villejuif  and  Mnn- 
tlehcry  ;  and  the  signals  were  made  by  firing  a  gun  from 
each  station  alternately,  at  an  interval  of  five  minutes. 
The  observers  at  Villejuif  were  Prony,  Arago,  and  Ma- 
thieu  ;  and  at  Montlehery,  Humboldt,  Gay  Lussae,  and 
Bouvard.  The  observations  commenced  at  11  o'clock 
on  the  nights  of  the  21  si  and  22d  of  June,  and  were  con- 
tinued  on  both  night*  during  iwo  hours  ;  but  in  many 
instances  the  reports^  wcre^not  heard,  at  least  by  all 

reports  were  observed  by  meant  of  stop  watches  of  a 
peculiar  construction,  which  permitted  the  seconds  to  be 
divided  and  noted.  The  mean  of  all  the  observations 
gave  Mfi  seconds  for  the  time  which  sound  took  to 
travel  from  the  one  station  to  the  other.  The  distance 
between  the  stations  was  afterwards  determined  by 
Arago,  and  found  to  be  9549*6  toises  ( 1 1 1  miles)  ;  whence 
the  velocity  is  174*9  toises,  or  340*88  metre*  in  a  second. 
But  thit  it  the  velocity  belonging  to  the  mean  tem- 
perature, which  was  16°  centigrade  (61°  Fahrenheit), 
and  corresponds  to  a  velocity  of  331*12  metres  (1086*1 
English  feet),  at  the  temperature  of  freeiing  water.  The 
detail*  of  these  experiments  are  given  in  the  Connais- 
tance  det  Tempt  for  1825. 

In  the  Dutch  experiments,  a  clock  with  a  conical  pen- 
dulum was  used,  which  gave  the  means  of  determining 
the  time  to  the  hundredth  of  a  second  by  suddenly  arrest- 
ing the  motion  of  the  index  without  stopping  the  clock. 
As  in  the  French  experiments,  guns  were  fired  from  each 
extremity  of  the  line  ;  but  instead  of  being  fired  alter- 
nately, they  were  in  the  present  case  fired  simultaneously, 
so  that  any  error  that  might  be  feared  from  a  variation  in 
the  state  of  the  atmosphere  or  the  wind  i 
eliminated.  The  ttatc  of  the 
served.  The  interval  between 
feet  (nearly  II  miles) ;  and  the  mean  of  all  the  experi 
menta  reduced  to  the  freezing  temperature,  and  for  dry 
air,  gave  for  the  velocity  of  sound  1 1*89-42  feet  in  a  second". 
The  detail!  are  given  in  the  Phil.  Trans,  for  1824. 

Dr.  Gregory's  observations  are  given  in  the  Trans- 
actions of  the  Cambridge  Phil.  Soc.  for  1824.  The  signals 
were  not  reciprocal ;  but  the  velocity  of  the  wind  was 
mea»urcd  by  an  anemometer,  and  allowed  for.  The 
m-t.i:ice»  were  ;d»o  v«-ry  much  smaller  (varying  fnni 


n  ureu  irom  a  variation  in 
or  the  wind  was  entirely 
hygrometer  was  also  ob- 
n  the  station*  was  57*39 


well  with  those  above  mentioned.  Mr.  Goldingham's 
experiments  at  Madras  are  much  less  certain  ;  " 
consisted  in  Liking  .i  mean  ol  the  velocitie 
daily  in  calm  weather,  during  a  long  time,  by  the 
of  the  morning  and  evening  guns  at 
from  Madras,  and  a  mean  of  all  the  < 
for  the  reduction.  (Phil.  Trans,  for  1823.) 
berg  t  experiments  arc  given  in  Gilbert  s  Annalen, 
•eric*,  v.  383.  ;  and  those  of  General  Myrbaeh  in  the 
Jahrbuch  de,  Polutek.  Instituts  zm  H  „y»,  vol.  vll.  The 
experiments  of  Parry  and  Foster  arc  given  in  detail  in 
Parry's  Journal  qf  a  Third  I'ouage,  Sfc.  The  mean  re- 
sult deduced  by  Dr.  Moll  (Phil.  Trans.  1828)  gives  the 
velocity  equal  to  1035*2  feet  in  a  second,  at  the  tempera- 
ture of  17*7°  Fahr.,  whl  ch  correspond*  to  1092  feet  at 
32° ;  but  the  circumstance*  were  unfavourable.  The 
following  table  exhibit*  in  one  view  the  results  of  the 
principal  experiments  now  described.  The  numbers  arc 
taken  from  a  more  extended  table  given  by  Sir  John 
HeYschel  in  the  F.ncy.  Metropolilana,  art.  "  Sound  ;"  to 
which  admirable  treatise  we  refer  the  student  for  In- 
formation on  all  point*  connected  with  this  important 
subject. 
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Mean  of  the  whole 


Velocity  per  Se- 
cond in  Entfluh 
Feet  M  the  (em 
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freeiing  water. 

10*13 
1086-7 
loyir-i 
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Theae  results  agree  remarkably  well  with  each  other, 
the  greatest  deviation  from  the  mean  being  less  than 
4  feet,  and  the  mean  of  the  whole  being  almost  identical 
with  the  determination  of  Moll  and  Vanbeek.  "  We 
may,  therefore,"  says  Sir  John  Herschel.  "adopt 
feet  without  hesitation  (as  a  whole  number),  as  no  i 
within  a  yard  of  the  truth,  and  probably  within  a  U 
This  is  the  velocity  with  which  sound  travel,  in  dry  air, 
at  the  tempmttu-e  of  freezing  water.  But  the  velocity 
Increaset  with  the  temperature  (at  will  be  shown  pre- 
sently), at  the  rate  of  114  foot,  very  nearly,  for  each 
degree  of  Fahrenheit's  scale.  Hence  at  the  temperature 
of  62°  (the  standard  temperature  of  the  British  metrical 
system),  the  velocity  I*  1124£  feet.  We  may  therefore 
assume  the  velocity  of  sound  at  this  standard  temperature, 
as  determined  by  the  best  experiment*,  to  be  II 25  feet 
per  second. 

Theory  of  Sound.  —  It  has  already  been  stated  that 
sound  is  produced  by  the  vibrations  of  the  molecules  of 
a  solid  body  communicated  to  the  atmosphere  or  other 
elastic  medium,  and  conveyed  by  it  to  the  ear.  The 
physical  theory  of  sound,  therefore,  resolves  Itself  Into 
two  parts  :  1st,  the  state  or  condition  of  the  vibrating 
body  ;  and  2d.  the  mode  in  which  this  mechanical  action 
is  propagated  through  the  medium  to  the  organ  of  sense. 

state  of  Sonorous  Body  In  order  that  a  body  may 

give  out  sound,  its  particles  must  be  put  into  a  state  of 
rapid  vibration.  If  the  frequency  of  the  vibrations  it 
under  a  certain  limit,  no  sound  will  be  produced  ;  above 
that  limiting  velocity  of  vibration,  sound  is  produced  ; 
and  experience  shows  that  the  quality  of  the  sound  be- 
comes more  and  more  acute  a*  the  vibrations  are  more 
rapid,  until  a  second  limit  of  velocity  is  attained,  beyond 
which  the  human  ear  is  affected  with  no  sensation  of 
sound  To  prove  this  experimentally,  let  a  thin  plate  of 
tempered  steel  have  one  of  It*  ends  firmly  fixed  in  a 
▼ice,  and  let  the  other  end  be  drawn  a  little  aside  from 
the  position  of  reel.  As  soon  as  the  force  by  which  the 
plate  is  bent  is  removed,  the  plate  commence*  a  series  of 
vibrations,  which  become  smaller  and  smaller  until  the 
position  of  rest  is  again  attained.  But  the  vibrations  are 
all  performed  In  equal  timet ;  and  if  sufficient  length  it 
given  to  the  plate,  they  take  place  so  slowly  as  to  admit 
of  being  accurately  counted.  On  shortcnfng  the 
they  become  more  rapid  ;  and  long  before  they  ai 
that  degree  of  rapidity  which  is  necessary  for  the  pro- 
duction of  sound,  it  becomes  impossible  to  count  them 
directly ;  but  it  is  demonstrable  that  when  a  plate  of 
metal  of  equal  thickness  throughout  is  made  to  vibrate 
In  the  manner  now  supposed,  the  time  of  a  vibration  is 
directly  proportional  to  the  square  of  the  length  of  the 
plate,  and  consequently  the  number  of  vibrations  in  a 
given  time  it  inversely  as  this  square  ;  so  that  if  the 
number  in  a  second  corresponding  to  any  length  of  the 
plate  hat  been  counted,  the  number  corresponding  to 
any  other  given  length  can  be  readily  computed.  In 
this  manner  it  has  been  found  that  a  metallic  plate 
begins  to  sound  when  the  number  of  vibrations  in  a 


2700  to  13460  feet)  ;  nevertheless  the  result*  agree  very    second  is  32  ;  and  at  this  velocity  of  vibration,  the  tound 
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which  it  gives  is  of  the  Mine  pitch  at  that  of  an  organ 
pijie  32  feet  in  length,  open  at  both  ends.  ( By  vibration, 
we  here  understand  the  passage  of  the  plate  frum  the 
extreme  excursion  on  one  side  of  the  position  of  rest  to 
the  opposite,  and  not  the  going  and  returning,  or  com* 
plete  vibration.) 

This  appears  to  be  the  minimum  velocity  of  vibration 
capable  of  producing  sound.  The  other  limit,  or  maximum 
velocity  at  which  sound  ceases  to  be  appreciable,  is  not 
so  easily  determined.  Until  recently  It  has  been  usual 
to  flx  it  at  8200  vibrations  in  a  second ;  but  M.  Savart 
has  discovered  that  by  Increasing  the  amplitude  of  the 
vibrations,  acute  sounds  may  be  distinguished  at  a  velocity 
of  24.000  vibrations  in  a  second  ;  and  it  is  possible  that 
the  limit  mar  still  be  considerably  above  this  number. 
By  means  or  an  ingenious  apparatus.  Savart  has  suc- 
ceeded in  determining  the  number  of  vibrations  pro- 
ducing a  sound  of  any  given  pitch  with  great  exactness. 

Several  other  means  exist  of  determining  the  absolute 
number  of  vibrations  in  a  given  time,  corresponding  to 
different  musical  sounds  ;  of  which  one  of  the  most  cer- 
tain, and  most  frequently  had  recourse  to,  depends  on 
the  mathematical  relation  subsisting  between  the  time 
of  vibration,  the  length  of  the  cord,  and  the  tension  of 
vibrating  cords.  Let  n  denote  the  number  of  vibrations 
in  a  second,  g  the  accelerating  force  of  gravity  (32  feet 
in  a  second),  /  the  length  of  the  cord,  w  its  weight,  /  its 
tension  (or  the  weight  bv  which  it  is  stretched) ;  then  a 
formula  equivalent  to  the  following  was  demonstrated 
by  Brook  Taylor  (MeUiodus  Jncrcmcntorum,  p. S3.) :  — 

IS  =a  W  *L_. 
V     |  to 

In  this  formula  g  is  known,  and  /,  /,  and  tn  are  measurable 
quantities,  so  that  »  is  completely  determined  ;  but  a 
more  convenient  expression  is  obtained  by  substituting 
the  diameter  and  density  of  the  cord  for  its  weight.  Let 
r  Ih;  the  radius  of  the  cord,  h  the  density  of  its  matter, 
and  w  the  ratio  of  the  circumference  to  the  diameter,  or 
«  as  3  I4IVJ ;  then  if-«f  iff'/,  and  the  above  formula 


■-Av/(;rV} 


this  it  results  that  the  number  of  vibrations  in  a 
second  is  proportional  directly  to  the  square  root  of  the 
tension  of  the  cord,  and  inversely  to  its  length,  to  its 
thickness  or  diameter,  and  to  the  square  root  of  its 
density. 

In  the  Memoirs  of  the  Berlin  Academy  for  1822  and 
18-23,  are  given  the  results  of  a  great  number  of  experi- 
ments made  in  this  manner  by  M.  Fischer,  for  deter- 
mining the  velocity  of  vibration  corresponding  to  different 
musical  sounds.  The  rapidity  of  vibration  giving  the 
diapasons  (that  is,  the  concert  pitches)  of  various  or- 
chestras at  Berlin  was  found  to  be  as  follows :  —  Berlin 
Theatre  437-32,  Great  Trench  Opera  431-34,  Feydeau 
427*61,  Italian  Theatre  424*17  vibrations  per  second. 
The  reach  of  the  voice  of  a  man  usually  extends  from 
sol,  to  fa3  in  the  musical  g<unut ;  and  that  of  a  woman 
from  res  to  la^.  Taking  the  diapason  of  the  Italian 
Opera  as  the  standard,  the  rapidity  of  vibration  cor- 
responding to  these  several  notes  is  as  follows :  —  Sol  , 
190*8.  fa,  678*4,  re*  5724,  la,  1606  vibrations  per 
second.  But  the  voices  of  some  singers  reach  much 
higher  than  lat,  and  consequently  the  rapidity  of  vibration 
with  respect  to  them  will  be  higher  in  proportion. 

Some  of  the  most  acute  sounds,  or  highest  tones  which 
the  ear  can  distinguish,  arc  given  by  the  wings  of  insects  ; 
and  they  correspond  to  the  astonishing  rapidity  of  12000 
or  1 M00  vibrations  in  a  second.    When  we  reflect  how 


extremely  probable  it  is  that  the  trmpanum  of  the  ear 
vibrates  in  unison  with  the  sounds  that  affect  it,  we 
cannot  fail  to  be  struck  with  admiration  of  the  wonder- 


fully delicate  organization  of  a  substance  which  possesses 
the  power  of  adapting  itself  to  all  velocities  of  vibration, 
from  32  times  in  a  second  up  to  24.000,  the  number  found 
by  Savart  to  be  sensible.  The  limits,  however,  at  which 
very  acute  sounds  cease  to  be  audible  appear  to  vary 
considerably  in  respect  of  different  individuals,  some 
being  altogether  insensible  to  sounds  which  painfully 


affect  others.  (See  a  very  interesting  paper  on  sounds 
inaudible  to  certain  ears  by  Dr.  Wollaston  In  the  Phil. 
Trans,  for  1820.) 


The  mathematical  problem,  to  determine  the  vibrations 
of  a  stretched  cord,  is  one  of  very  great  difficulty.  After 
exercising  the  talents  of  Dr.  Brook  Taylor,  D'  Alembert, 
Euler,  Daniel  Bernoulli,  and  others,  it  was  completely 
solved  by  I  ^grange.  In  the  first  volume  of  the  Turin 
Mi  -Unmet,  and  all  the  deductions  from  theory  are  found 
to  be  confirmed  by  experiment.  The  subject  of  the 
vibrations  of  solids  has  been  recently  examined  experi- 
mentally by  M.  Savart,  and  the  results  given  In  a  series 
of  most  important  memoirs  communicated  to  the  French 
Academy  of  Sciences,  aad  printed  in  different  volumes 
of  the  Annates  de  Chimie.  See  Vibration. 
Propagation  of  Sound.  -  In  order  to  convey  an  idea  of 
1 1  »14 


hotly  are  communicated  to  the  atmosphere 
medium,  let  us  conceive  a  tube,  T  T*. 


(1  ) 


p  a 


length,  and  open  at  both  ends,  to  be  filled  with  air 
uniform  temperature  and  density  throughout.  Let  ue 
also  suppose  a  piston,  P  Q,  which  closely  fit*  the  tube, 
and  is  moveable  within  it  along  the  direction  of  the  axi*. 
to  be  propelled  suddenly  from  the  position  P  Q  to  B  S  ; 
and  to  simplify  the  consideration,  let  the  distance  P  R  be 
supposed  one  foot,  and  the  time  in  which  the  pi » too  mo;-  » 
from  P  Q  to  B  S  to  be  one  second.  Now,  .i*>umin*  the 
air  within  the  tube  to  have  been  in  a  state  of  rest  beforr 
the  piston  began  to  move,  let  us  consider  what  will  be 
its  state  at  the  instant  when  the  piston  arrives  at  R  > 
If  the  air  in  the  tube  were  acted  upon  as  a  perfectly  bard 
body,  any  motion  communicated  to  the  particles  at  on* 
extremity  would  be  instantaneously  conveyed  to  the  other, 
and  when  the  piston  arrived  at  K  S  a  quantity  oi  air, 
equal  to  that  which  was  contained  between  P  Q  and  H  S. 

1       4?  3C I    1 1  OCs  4^1   1    s  ^ 

to  rest  at  the  i 
But  in  consequence  of  the  < 
motion  is  not  communicated  to  the  < 
stantaneously.  but  only  after  a  sensible  interval  of  u«  , 
and  we  may  conceive  the  tube  to  be  so  long  that  when 
the  piston  has  arrived  at  R  S  no  air  has  ret  been  pro- 
pelled from  the  tube  at  T'.  In  fact,  the  disturbance  or 
compression  of  the  particles,  which  takes  place  at  the  in- 
stant the  piston  begins  to  move,  is  propagated  along  tJi* 
tube  with  a  certain  determinate  velocity,  depending  or, 
the  elasticity  of  the  air,  and  when  the  piston  reaches  R  > 
will  only  have  reached  to  a  certain  determinate  distance- 
Let  A  B  be  the  section  of  the  tube  which  the  first- com- 
pression has  reached  at  the  instant  the  piston  comes  to 
R  S  ;  then,  at  the  instant  of  time  on  which  we  hart  to  r.x 
our  attention,  the  column  of  air  between  R  S  and  A  B 
will  be  in  a  state  of  compression,  and  between  A  B  axv'. 
the  end  of  the  tube  at  T'  it  will  still  remain  in  its  natural 
state..  The  column  of  air  between  R  S  and  A  B. 
is  thus  modified  by  the  stroke  of  the  piston,  is  < 
wave  or  undulation,  and  R  A  Is  the  length  of  the 

On  attending  to  l 
R  A.  it  will  readily  be 
to  the  same  degree  of 

length.  Conceive  the  wave  to  be  divided  into 
great  number  of  thin  layers  by 
or  A  B,  and  that  the  piston,  in  passing  from  the  position 
P  Q  to  R  S,  has  produced  the  effect,  not  instantaneously, 
but  by  a  great  number  of  successive  small  impulses.  At 
the  instant  the  piston  comes  to  R  S  the  disturbance  ha» 
by  hypothesis  been  propagated  only  to  A  B,  and  conse- 
quently the  particles  in  the  infinitely  thin  layer  neat  to 
A  B  havv  suffered  only  the  slightest  degree  of  com  pre*  *ioa. 
or  that  caused  by  the  first  impulse  of  the  piston.  In  the 
second  layer  next  to  A  B  the  molecules  of  air  are  in  a 
state  of  gi  eater  compre»sion  ;  inasmuch  as  they  have  sus- 
tained not  only  the  compression  due  to  the  first  impulse  at* 
the  piston,  but  also  that  which  is  due  to  the  second,  the 
effect  of  which  is  propagated  to  them  at  the  same  instant 
at  which  the  effect  of  the  first  is  propagated  to  A  B.  In  h  ki- 
rn aimer,  the  compression  In  the  third  layer  preceding  A  B 
is  greater  than  in  the  second  ;  and  so  ou  to  the  middle  of 
the  wave.  K  we  now  attend  to  the  state  of  the  molecules  at 
the  other  extremity  R  S  of  the  wave,  a  similar  effect  w  ill 
be  manifest.  The  instant  after  the  piston  stops,  the  laver 
to  R  S  has  communicated  all  its  velocity  to  the  iu- 
it,  and  remains  at  rest ;  or.  at  the  moment  of 
arrival  of  the  piston  at  R  S.  sustains  only  the  curr.- 
pression  due  to  the  last  impulse.  The  next  layer  in  suc- 
cession sustains  the  compression  due  to  two  impul«c» 
of  the  piston,  —  the  last,  and  last  but  one.  By  following 
out  t  his  mode  of  reasoning,  it  will  readily  appear  that  tlie 
particles  in  the  state  of  greatest  compre»«ion  are  those 
iddleof  the  wave ;  and  that  If  upon  S  B.  a* 

an  axis  (fig.  2.  >. 
we  raise  a  great 
number  of  per- 
pendiculars, a  a, 
ob.ee,  a»c..  ek*ch 
proportional  to 
the  compression 
at  the  corre- 
sponding point  of  the  column,  the  curve  drawn  through 
the  summits  of  these  perpendiculars  will  represent  the 
law  of  compression  ;  and  hence  is  of  the  form  represented 
in  the  annexed  diagram,  the  part*  on  each  side  of  the 

side  of  the  piston,  it  will  be  easily  seen  that  stmil  *  r  he- 
must  take  place;  but  In  a  reverse  order,  f 


(2) 
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at  the  air  within  the  tub*  on  that  tide  mutt  be  rarefied, 
instead  of  being  compressed  by  the  motion  of  the  pitton 
from  F  Q  to  K  S.  Let  C  D  (ng.  I.)  be  a  trctlon  of  the 
tube,  so  that  the  column  C  R  ii  coual  to  R  A  ;  then,  at 
the  velocity  of  propagation  depend*  only  on  the  nature 
of  the  medium,  it  it  obvious  that  at  the  instant  in  which 
the  pitton  arrives  at  R  S  the  disturbance  of  the  mole- 
cule! will  only  have  extended  to  C  D.  The  whole 
column  between  C  D  and  R  S  will  be  rarctled  by  the 
withdrawal  of  the  pitton  of  air  between  P  Q  and  R  S  ; 
but  the  rarefaction  will  be  greatest  at  the  middle  of  the 
column,  for  the  very  tame  reasons  that  the  condensation 
it  greatest  at  the  middle  of  the  column  between  R  S 
and  A  B.    If,  therefore,  we  represent  the  rarefaction  by 

(3.) 


negative  ordinatea.  a' a',  b'  b'.c'c*.  Ac.  (fig.  3.).  the  state 
of  the  column  of  air  between  A  B  and  C  D  (and  thit  is 
modified  by  the  passage  of  the  pitton  from 


all  whicl 

V  Q  to  R  S)  will  be  represented  by  the  double  curve 
D  b'  S  b  B,  the  small  part  between  V  Q  and  R  S  being 
neglected  as  Insensible.  There  are  thus  two  distinct 
waves  or  undulations  caused  by  the  motion  of  the  piston  : 
the  wave  S  B  before  the  piston  is  called  the  condensed 
wave,  and  S  D  behind  the  pitton  it  called  the  rarefied 
wave.  But  some  writers  on  acouttict  consider  both  these 
as  belonging  to  the  same  wave  and  therefore  understand 
by  the  term  wave  the  whole  mass  of  particles  between 
C  D  and  A  B  (fig.  I.J  which  have  been  ditturbed  by  the 
motion  of  the  pitton  from  P  Q  to  R  S. 

As  everv  thin  stratum  of  air  in  the  tube,  by  reason  of 
its  elasticity,  communicates  to  the  stratum  before  It  the 
impulse  which  It  has  received  from  the  one  behind  it, 
all  the  particles  will  successively  be  affected  in  the  same 
manner  ;  and  at  the  end  of  a  second  Interval,  equal  to  that 
in  which  the  pitton  has  passed  from  P  to  Q.  the  motion 
will  be  communicated  over  another  space  equal  to  H  A. 
or  the  wave  will  have  moved  forward  Its  whole  length, 
retaining  always  the  same  form  ;  and,  supposing  the 
piston  to  have  in  this  second  interval  remained  at  rest  at 
R  S,  all  the  particles  in  the  space  R  A  will  have  returned 
to  their  original  state  of  quiescence. 

If,  Instead  of  supposing  the  piston  to  remain  at  rest  at 
R  S,  we  suppose  it  to  be  drawn  back,  in  the  second  in- 
terval of  time,  to  its  original  position  at  P  Q,  then  all 
the  phenomena  now  described  will  be  repeated  In  the  re- 
verse order  ;  that  is  to  say,  the  compressed  wave  will  be 
to  the  left  of  the  piston,  and  the  rarefied  wave  to  the 
right ;  and  the  state  of  the  particles  within  the  tube,  with 
respect  to  their  compression,  as  modified  by  the  advanced 
and  subsequent  retreat  of  the  piston  (the  complete  vibra- 
tion), will  be  represented  u  under  (fig. 4.) 


We  have  now  only  to  suppose  this  forward  and  back- 
ward motion  of  the  pitton  to  be  performed  with  the  same 
rapidity  at  the  vlbratlont  of  an  clastic  plate  or  stretched 
cord,  and  the  phenomena  now  described  will  give  an 
idea  of  the  mode  in  which  sound  is  transmitted  through 
the  atmosphere. 

From  this  illustration  (imperfect  as  it  is)  of  the  nature 
of  the  motions  communicated  to  the  air  by  the  vibrating 
body,  it  is  easy  to  see  that  the  particles  of  air  in  the  tube 
do  not  change  their  places  inter  se.  but  acquire  a  vibratory 
motion,  backwards  and  forwards,  along  the  length  of  the 
tube.  It  is  also  obvious  that  the  vibrations  of  the  air 
through  which  sound  is  transmitted  must  be  precisely 
equal  In  number  to  those  of  the  sounding  body  ;  and  as 
soon  as  the  vlbratlont  cease  those  of  the  air  cease  like- 
wise. But  so  long  as  the  body  vibrates,  or  the  reciprocal 
motion  of  the  piston  is  continued  with  the  tame  velocity, 
a  continued  musical  sound  will  be  heard  ;  and  this  will 
Ik-  precisely  the  same  at  whatever  part  of  the  tube  the 
ear  is  situated,  all  the  waves  being  perfectly  similar. 

It  is  also  evident  that  sound  is  propagated  not  only  In 
straight  lines,  like  light,  but  In  every  postible  direction. 
Air  being  equally  elastic  in  all  directions,  each  point  of 
a  sonorous  wave  may  be  regarded  as  a  new  centre,  from 
which  rays  arc  propagated  on  all  tldet.  A  tound  heard 
from  the  opposite  side  of  a  mountain  It  not  conveyed 
through  the  mountain,  but  through  the  air  iu  curved  or 
crooked  lines  along  secondary  rays. 

Sounds  differ  from  one  another  In  three  respects, — 
pitch,  Intensity,  and  quality.  The  pitch,  or  tone,  depends 
•>n  the  length  of  the  wave  ;  or,  which  comes  to  the  same 
thing,  on  the  number  of  vibrations  in  a  given  time  (for 
the  velocity  being  constant,  the  length  of  the  wave  multi- 


vibrations  in  a  given  time  is  con- 
stant). The  gravest  tone  which  the  ear  can  dittingulth 
corresponds  to  a  wave  of  about  thirty-two  feet  in  length, 
and  the  most  acute  to  one  of  about  half  an  inch.  Two 
sounds,  however  different  in  loudness  or  quality,  are 
always  in  perfect  unison  when  the  undulations  by  which 
they  are  conveyed  are  precisely  of  the  same  length .  The 
intentity  or  loudness  does  not  depend  on  the  length  of 
the  wave,  but  on  the  degree  of  compression  which  the 
air  receives  ;  that  is,  on  the  violence  of  the  impulses,  or 
the  length  of  the  stroke  of  the  piston  in  the  above  illus- 
tration. The  quality  of  sound  (the  timbre  of  the  French 
authors)  It  less  easily  explained.  It  pmt>ably  depends  on 
the  greater  or  less  abruptness  of  the  impulses,  or  of  the 
changes  of  velocity  and  density  of  the  strata  of  air  between 
the  two  extremities  of  the  wave. 


The 


Theoretical  Determination  of  the  Velocity  of  Sound.  — 
he  investigation  of  the  velocity  of  sound  through  the 


atmosphere  (or  any  gaseous  medium)  is  based  upon  this 
fundamental  proposition  of  dynamics,  ris.  that  the  velocity 
of  th£  pa***  In  an  elastic  medium  is  as  the  square  root 
of  the  elasticity  divided  by  the  density  of  the  medium. 
Let  e  =  the  velocity,  e  =.  the  elasticity,  d  -»  the  density; 
and  the  proposition  gives  v=s  \/(e  -~  d).  Make  g  =  the 
measure  of  gravity  (386-29  inches  per  second),  w  =  weight 
of  the  unit  of  volume  of  air,  A  ™  height  of  the  homo- 
geneous atmosphere  (i.  e.  of  a  column  of  air  of  the  tame 
dentity  throughout,  and  whose  weight  exercises  on  the 
base  a  pressure  ■»  e) ;  we  have  then  e  =»  *  w,  d  —  -r  g; 
and  the  above  equation  becomes  v  =  y/(g  h).  But  thit 
is  the  velocity  which  a  heavy  body  acquires  by  falling  in 
vacuo  from  a  height  —  J  A  ,  therefore,  the  velocity  with 
which  sound  is  propagated  through  the  air  is  the  same 
as  that  which  a  heavy  body  would  acquire  by  falling 
through  half  the  height  of  the  homogeneous  atmosphere. 
This  proposition  was  given  by  Newton  In  the  Prineipia 
(lib.  Ii.  prop.  47.),  but  from  a  theory  wholly  inapplicable. 
The  correct  demonstration  was  first  given"  by  Lagrange. 

In  order  to  convert  this  formula  Into  numbers,  It  Is 
necessary  to  determine  A.  I«et  b  =  the  standard  height 
In  the  barometer,  and  m  =  the  ratio  of  the 
mercury  to  the  density  of  atmospheric  air 
pressure ;  then  //  =  m  b,  and  the  velocity 
becomes  v  =  y(g  m  b).  At  the  temperature  of  freezing 
water  (3*2°  Fahr.),  and  under  a  barometric  pressure  of 
291)27  Inches,  the  value  of  m  is  found  by  experiment  to 
be  10,466.  But  we  have  altng  =  3*6 "2°  inches ;  whence 
at  that  temperature  v  =  10.99N  Inches,  or  916  feet. 

Since  the  velocity,  as  above  stated,  is  proportional  to  the 
square  root  of  the  elasticity  divided  by  the  density,  an 
alteration  In  the  height  of  the  barometer,  while  the  tem- 
perature remains  the  same,  will  produce  no  change  iu  the 
velocity  ;  for  an  increase  of  pressure,  and  consequently  of 
elasticity,  is  accompanied  by  a  proportional  increase  of 
density.  An  increase  of  temperature,  however,  by  in- 
creasing the  elasticity  without  changing  the  dentity,  is 
accompanied  by  an  augmentation  of  velocity.  The  cor- 
rection for  a  difference  of  temperature  is  found  as  follows  : 
Let  t  denote  the  number  of  degrees  of  temperature  on 
Fahrenheit's  scale  above  32°,  and  a  a  constant  coefficient ; 
then  the  elasticity  at  the  freezing  temperature  being  <■, 
the  elasticity  at  the  temperature  /  will  be  e  ( I  4-  a  1 ).  But 
the  value  of  a  Is  found  by  experiment  =  00208 ;  therefore 
the  elasticity  isc  (I  +   00208/);  and  the  formula  for 


necessary  10 
of  mercury 
density  of  i 
under  the  sa 


the  velocity  becomes  r  «s  v"g  «i6( I  -t-  00208  i) ;  or,  In- 
troducing the  above  value  ofgmb,  r  =916  (1  +  -00104  r). 

The  velocity  of  916  feet  at  the  freezing  temperature, 
thus  deduced  from  theory,  falls  short  of  the  experimental 
velocity  (which  has  been  shown  above  to  be  1089  feet)  by 
173  feet,  or  about  a  sixth  part  of  the  whole  quantity.  This 
discrepancy  was  remarked  by  Newton,  who  attempted  to 
account  for  it  by  supposing  the  spherical  molecules  of  air 
to  be  perfectly  elastic  solids,  through  which  sound  Is  pro- 
pagated instantaneously;  but  the  true  solution  of  the 
ditliculty  wa*  reserved  for  Laplace.  The  explanation 
given  by  Laplace  is,  that  the  compression  of  the  air  which 
tak'  s  place  in  the  vibration  disengages  a  portion  of  latent 
.  which  thus  becomes  sensible,  and  modifies  the  law 


heat. 


On 


of  the  elasticity,  and  accelerates  the  velocity, 
mitting  this  to  i 

the  velocity  of  sound  must  oe  multiplied  ny  a  certain  lactor, 
namely,  the  square  root  of  the  quotient  which  is  round  by 
dividing  the  number  which  expresses  the  specific  heat  of 
the  air  (or  other  gas)  under  a  constant  pressure  by  that 
which  expresses  its  specific  heat  under  a  constant  volume. 
Let  *  ««  this  factor;  then  Laplace's  formula  for  the 
velocity  of  sound  ii  

e-v/f  »»©(1  +  O0208/)*. 

The  value  of  Jr  for  atmospheric  air,  as  determined  by 
Dulong  (Lam4,  vol.  ii.  p.  87  ),  is  1421  ;  hence  y/k  = 
1-192,  and  the  formula  in  numbers  is 

v  —  916  X  1  192  (1  +  00104  f)  =»  1092  +  1  14  /, 
which  is  almost  identical  with  the  experimental  deter- 
mination. 

Ytlociiy  of  Soundt  through  Liquid*  and  Solids.  —  The 
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SOUND. 

following  general  formula  for  the  velocity  with  which 
i on nd  ii  propagated  through  any  elastic  compressible  body, 
whether  liquid  or  solid,  was  found  by  Laplace :  —  Let  b 
denote  (as  before)  the  standard  height  of  the  barometer, 
D  the  density  of  mercury  at  the  freesing  temperature,  d 
the  density  of  the  medium,  and  c  the  compressibility  of 
the  medium,  that  is,  the  diminution  of  bulk  it  sustains  by 
au  additional  pressure  equal  to  one  atmosphere  ;  thcu  the 


formula  is  r 


*  g  b  D  _  (gjncp  g  ma  386  29  inches, 
v      c  d 


b  =  29  027  inches.  D  =  13-Mh),  r 
inches,  or  33  y  ( 1     c  d)  feet  per  i 


39604  s/0  -r-cd) 
second.  Applying  this 
to  the  case  of  water,  we  have  c  m  •000049589  (Herschel. 
Ency.  Mcirop.),  and  d  =  1  ;  whence  p  =  46*7  feet  per 
second.  This  result  agrees  very  nearly  with  the  velocity 
determined  by  Culladon  and  Sturm  by  direct  experiment 
on  the  propagation  of  sound  through  the  lake  of  Geneva, 
the  velocity  actually  observed  by  them  being  1435  metres, 
or  4708  English  feet,  which  differs  from  the  theoretical 
velocity  only  by  21  feet, — a  space  described  by  tho  aqueous 
pulse  In  the  200th  part  of  a  second.  * 

By  the  above  formula  the  velocity  of  sound  through 
any  medium  of  which  the  compressibility  is  known  is 
readily  computed.  According  to  Chladni  the  velocities 
of  sounds  in  different  solids,  that  of  air  being  taken  as 
unity,  are  as  follows  :  —  Tin  =  7J,  silver  =■  9,  copper  =  12, 
iron  =  17,  glass  =  17,  baked  clay  =  10-12,  woods  of  dif- 
ferent kinds  =  11-17.  Dut  the  velocity  of  propagation 
through  cast-iron  tubes  was  determined  experimentally 
by  Biot,  and  found  to  be  only  about  10J  times  its  velocity 
in  air.  (See  Herschel' t  Treatise  on  Sound;  Chladni, 
Trait  J  <f Acousiique  ;  Biot.  Traitt  dV  Physique  ;  Poulllet, 
Element  de  Physique  ;  Lame,  Court  de  P/tysiquc,  Stc.) 

Soi  nd.  In  Geography,  a  strait  or  inlet  of  the  sea ;  ap- 
plied specially  to  the  strait  which  connects  the  German 
Sen  with  the  Baltic. 

SOUND  BOARD.  A  thin  board  placed  over  the 
head  of  a  public  speaker  to  strengthen  or  extend  the 

..,.4  ~f  hi; 
sound  oi  nis  voice. 

SOUTH.  One  of  the  four  cardinal  points  of  the  com- 
pass ;  the  direction  in  which  the  sun  always  appears  at 
noon  to  the  inhabitants  of  the  northern  hemisphere 
without  the  tropic. 

SOUTHCO'TTIANS.  In  Religious  Hlstorv,  the 
followers  of  Joanna  Southcott,  whose  singular  life  and 
influence,  although  now  nearly  forgotten,  deserve  to  be 
kept  In  record  as  examples  or  the  contagious  effects  of 
fanaticism.  She  was  born  at  Gittisham,  in  Devonshire, 
in  1750 ;  and  seems  to  have  first  persuaded  herself  of  her 
miraculous  calling  In  1792.  From  that  time  she  was  in 
the  habit  of  publishing  pamphlets  in  an  enthusiastic 
strain  ;  traversed  the  west  of  England,  preaching  and  pro- 
phesying, with  a  select  body  of  followers,  and  gradually 
collected  about  her  a  considerable  number  of  disciples. 
She  came  to  town  about  1803,  when  she  announced  a 
meeting,  which  she  called  her  trial,  for  the  purpose  of 
satisfying  the  world  of  the  reality  of  her  mission.  Several 
such  meetings  took  place,  the  last  In  1H04 ;  and  many  per- 
sons, including  several  clergymen,  attested  their  belief  in 
her  pretensions.  After  this  she  became  the  founder  of  a 
church,  which  had  a  chapel  in  Duke's  Place,  where  ser- 
vice was  performed  by  a  Mr.  Tozer.  a  Dissenting  clergy- 
man  of  Exeter,  who  followed  her  to  London.  At  last  she 
announced  her  supernatural  pregnancy ;  and  this  strange 
announcement  took  great  hold  on  the  public  Imagination, 
in  consequence  of  Dr.  Reeve  and  other  medical  men  hav- 
ing declared  their  belief  that  she  was  actually  pregnant 
In  her  65th  year.  The  excitement  produced  In  Ixmdon, 
in  the  summer  of  1814,  by  the  whole  affair,  was  to  be  pa- 
ralleled only  by  that  which  other  delusions  as  absurd  and 
impious  have  at  different  times  occasioned.  Her  death, 
in  December  of  that  year,  did  not  undeceive  her  dis- 
ciples :  even  when  her  body  was  opened,  four  days  after 
it,  and  no  trace  discovered  to  verify  her  assertions,  many 
of  them  continued  to  proclaim  their  belief  in  her  future 
reappearance.  Her  sect  continued  to  exist  for  many 
years,  nor  are  we  aware  thnt  it  is  yet  extinct.  Many  of 
Its  followers  wore  long  beards,  and  a  peculiar  costume. 

SO'VEREIGN.  In  Politics,  a  person,  or  body  of 
persons,  in  whom  the  legislative  authority  rests  in  every 
state.  A  sovereign  state  is  one  in  which  the  jurisdiction 
of  that  person  or  body,  within  the  limits  of  the  state,  is 
absolute  and  uncontrolled  by  any  foreign  authority.  Tho 
states  which  composed  the  German  empire  were  termed, 
in  the  language  of  politics,  M  mi-snuveraines  ;  "  because 
their  sovereignty  was  qualified  by  their  subordination,  in 
some  respects,  to  the  imperial  authority.  The  same 
term  should  seem  applicable  to  the  several  states  in  the 
American  Union,  which  arc  commonly,  but  improperly, 
termed  sovereign ;  as,  on  some  definite  subjects,  the 
power  of  their  legislative  bodies  is  subordinate  to  that  of 
congress,  or  the  sovereign  body  in  the  federal  government. 

Sovbrbion.  An  English  coin  of  the  value  of  twenty 
shillings,  the  standard  weight  of  which  is  b  pennyweights 
and  3  27  grains,  or  123-374  troy  grains. 

SO'WlNG.  Depositing  seed  fn  the  soil  for  the  purpose 
1130 


SPATULATE. 

of  producing  plants.  The  operation  of  sowing  is  gt 
rally  performed  in  spring,  in  order  that  the  plants 
have  the  advantage  of  the  coming  summer.  The  seed  t» 
either  scattered  abroad,  or  deposited  in  rows  or  drills  .  <c 
a  small  scale  by  the  hand,  and  on  a  large  scale  by  a  sow- 
ing machine.  Some  seeds  which  are  of  large  size  art 
planted  singly.  The  covering  of  seeds  is  greater  or  less, 
according  to  their  size  and  the  texture  of  the  soil.  Wbrrt 
the  soil  is  somewhat  firm,  and  the  seed  is  pressed  into 
it  by  a  roller  or  by  other  means,  and  where  the 
is  moist,  very  little 


covering;  is  necessary ; 
the  soil  is  loose,  and  the  climate  dry  and 
covering  should  be  twice  or  thrice  the  thickness  of  i 
As  the  seeds  of  plants  are  the  natural  food  of  birds. 
Insects,  and  vermin,  in  a  state  of  culture  artificial  pro- 

tL\?0 W I NG  M^CrUK E  A^raachfne  "fir* deposit*; 
seeds  in  the  soil,  either  equally  over  iU  surface  or 
rows.  The  simplest  machine,  and  perhaps  the  smu 
efficient  for  sowing  seeds  broadcast,  is  a  hollow  cylinder 
pierced  with  holes,  about  the  average  slxe  of  the  seed  t» 
be  sown.  This  will  deposit  them  at  a  greater  or  lesser 
distance  asunder,  according  to  the  velocity  with  which  it 
is  turned  round.  Machines  for  sowing  seeds  in  row*  art 
termed  drills.   See  Drills. 

SPA.  A  place  celebrated  for  its  mineral  water* 
situate  about  seven  leagues  from  Aix-la-Chapelle.  TV* 
term  is  now  generally  applied  to  places  at  which  there  are 
mineral  springs. 

SPACE  (Lat.  spatium),  signifies  generally  extrn*ior 
in  all  directions.   Sometimes  it  has  a  leas  j 
fication  ;  thus  Euclid  says,  ti 
close  a  space,  that  is,  an  area. 

Spacb.  In  Music,  the  void  between  the  lines  fn  « 
musical  staff.  The  spaces  are  four  in  number,  and  th* 
lines  five. 

SPA'DIX.  A  form  of  inflorescence  in  which  the  flow m 
are  arranged  around  a  fleshy  rachis,  and  enclosed  wrtb  n 
a  kind  of  bract  called  a  spathe,  as  in  palms  and  araceoui 
plants. 

SPAIN'S,  or  S1PAHIS.  A  part  of  the  Turkish 
cavalry  were  so  called.  The  word  has  the  same  dr. 
rivation  with  Sepoy. 

SPAN,  In  ordinary  language,  signifies  a  measure 
taken  from  the  space  between  the  thumb  and  the  middle 
finger,  both  being  extended.  In  Architecture  and  En- 
gineering, it  is  applied  to  the  extent  or  spread  of  an  arch 
between  its  piers  or  abutments. 

SPA'S  DUEL  (It.  spandere,  to  spread.)  In  Archi- 
tecture, the  space  about  the  flanks  or  haunches  of  aa 
arch  or  vault  above  the  ( 

"sPA'NKER.  or  DRIVER.  The  l 
set  on  the  ml*  ten  mast  of  a  ship. 

SPA'NNER.  An  iron  Instrument  used  in  the  roaruv-r 
of  a  lever  to  tighten  the  nuts  upon  screws.  There  is 
usually  a  notch  at  either  end  of  the  spanner,  to  suit  nut* 
and  screw-beads  of  different  site*. 

SPAR.  (Germ,  spath.)  A  mlneralogical  term,  ap- 
plied to  certain  cry s tall i led  substances  which  easily 
break  into  cubic  or  prismatic,  or  other  fragments,  witis 
polished  surfaces  ;  hence  also  the  term  spa 
generally  to  minerals  of  a  sparry  fracture. 

SPAR,  FLUOR,  or  DERBYSHIRE, 
calcium.   See  Fluo*  Sram. 

SPAR,  HEAVY.    Sulphate  of  baryU-    See  Butt, 

SPAH.  ICELAND.    Rhomboids!  carbonate  of  lime 

SPA'ROIDS,  Sparoides.  The  name  of  a  tribe  of 
Acanthopterygian  fishes,  of  which  the  genus  Spams  U 
the  type.  The  palate  Is  edentulous,  but  the  jaws  are 
generally  well  armed  with  teeth  :  sometimes  these  are  xU 
of  a  conical  form,  adapted  for  killing  and  lacerating ;  some- 
times they  are  all  rounded  and  obtuse,  fitted  for  bruising. 
In  some  species,  the  anterior  teeth  are  shaped  acowdinp 
to  the  laniary  type,  and  the  posterior  ones  are  grinders , 
in  others,  the  anterior  teeth  resemble  the  human  incisor* 
The  genera  of  Sparoid  fishes  are  chiefly  founded  on  these 
dental  modifications. 

SPA'RROW-H AWK.  The  name  of  the  Faico  swssu 
of  Linnarut,  Aecipiter  fringillarius  of  Ray ;  which  latter 
name  is  retained  in  modern  ornithology  for  the  tub- 
generic  denomination  of  this  small  Raptorial  bird. 

SPARS.  In  Architecture,  a  term  used  In  l 
to  denote  the  common  rafters  of  a  roof,  as  < 
from  the  principal  rafters. 

SPASM.     I  i.r.  r-r*  *lu:.-,  a  era, nr.  )  An 

contraction  of  the  muscles,  generally  attended 
SPATA'NGUS.  ( Gr.  rrttemyyt,  a  specie*  qfi 

The  name  of  a  genus  of  Eehimda-,  or  sea-urchins,  having 

the  mouth  situated  laterally,  and  but  four  rows  of  pores. 
SPATHE.    In  Botany,  a  large  and  coloured  brmctea 

situated  at  the  base  of  a  snadix,  enclosing  the  latter,  and 

supposed  to  perform  the  office  of  corolla. 
SPA'TULATE.   (Lat.  spatbulum,  a  broad  knife  to 

spread  salve  with.)    In  Zoology,  when  a  substance  or 

part  of  an  animal  is  flattened,  and  broader  and 

at  the  i 
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SPEAKER. 

SPKA'KER.  The  presiding  officer  In  each  house  of 
tar  (lament  is  so  termed.  The  lord  chancellor,  keeper  of 
he  great  teal,  or  other  person  holding  the  king's  com- 
ni«sion,  U  ex-officio  speaker  of  the  Hou*o  of  Lords  ;  and 
I"  there  be  none  such,  it  is  said  the  bouse  may  elect.  He 
'an  speak  and  vote  on  any  question.  The  speaker  of 
he  House  of  Commons  is  chosen  by  the  house.  Formerly, 
t  was  customary  (see  HaUeir*  Precedent*  of  Parliament*, 
ol.  ii.)  that  persons  holding  high  offices  under  the 
rown  should  be  elected  to  this  dignity.  The  speaker 
hosen  must  be  approved  of  by  the  crown.  The  speaker 
an  not  speak  or  vote  except  in  a  committee,  when  he  is 
nit  of  the  chair ;  or  in  case  of  an  equality  of  voices,  when 
ie  exercises  the  privilege  of  giving  a  casting  vo»e.  The 
»fliee  of  the  speaker  of  the  House  of  Commons,  in  addition 
«>  keeping  order  and  controlling  the  debates  of  the  house, 
»  to  Issue  warrants  to  the  clerk  of  the  crown  to  make 
mt  new  writ*  for  the  election  of  members  when  seats 
re  vacant.  This  power  he  exercised  only  by  virtue  of 
.rdcrs  of  the  House  of  Commons,  until  the  passing  of  the 
tat.  10  G.3.  c.4l.,  by  which  he  was  enabled  to  issue 
he  writs  during  a  recess.   See  Parliament. 

SPEA'KING  TRUMPET.   See  Trumpet. 

SPE'CIALTY.  In  Law,  any  instrument  in  writing 
imler  seal.  Specialty  creditors  are  those  who  have  their 
i'l>ts  secured  to  them  by  deed,  in  opposition  to  creditors 
■ii  simple  contract.  The  ail  vantages  of  the  former  security 
re,  that  it  has  priority  in  the  distribution  of  assets  ;  and 
bat  specialty  debts  in  general  are  not  presumed  satisfied 
in  til  after  the  lapse  of  twenty  years,  whereas  simple 
ontract  debts  are  buried  in  six  by  the  Statute  of  Llrait- 
tions. 

SPECIE.  A  term  used  for  gold  and  silver  coin,  in 
oiitradistinction  to  paper  money. 

SPE'CIES.  (Lat.)  In  Logic,  a  predicable  which 
*  considered  as  expressing  the  whole  essence  of  the 
udivlduals  of  which  it  is  affirmed.  The  essence  of  an 
ndividual  is  said  to  consist  of  two  parts  t  1.  The  material 
.art,  or  genus ;  2.  The  formal  or  distinctive  part,  or  dif- 
erence.  The  genus  and  difference  together  make  up.  In 
ogical  language,  the  species:  e.g.  a  "biped"  Is 
*>unded  of  the  genus  "animal, ,  '  and  the 
■  having  two  legs. '  It  is  obvious  that  the 
nd  genu*  are  merely  relative ;  and  that  the 
erms  may,  in  one  case,  be  the  species  which  is  predicated 
>f  an  individual,  and  in  another  case  the  individual  of 
%  hlch  a  species  is  predicated  :  e.  g.  the  Individual,  Caesar, 
w  longs  to  the  species  man  :  but  man,  again,  may  be  said 
o  belong  to  the  species  animal,  Ac,  as  we  contemplate 
ligher  and  more  comprehensive  terms.  A  species,  in 
hort,  when  predicated  of  individuals,  stands  in  the  same 
elation  to  tnem  as  the  genus  to  the  species  ;  and  when 
>re«licated  of  other  lower  species,  it  is  then.  In  respect  of 
hese,  a  genus,  while  It  is  a  species  in  respect  of  a  higher 
rrnus.  Such  a  term  is  called  a  subaltern  species  or  genus ; 
rhile  the  highest  term  of  all,  of  which  nothing  can  be  pre. 
Heated,  is  the  "  summum  genus;  "  the  lowest  orall, 
rhich  can  be  predicated  of  nothing,  the  "  infima  species." 

t  which,  together  with  the  genus,  makes 
is  termed  the  "  specific  difference."  See 

SPECI'FIC.  "in  Medicine,  this  term  is  applied  to 
•emcdies  the  el 
ire  little  liable 
-hnna  is  called  . 

ever,  and  mercury  in  syphylis,  Ac.  A  specific 
t  that  which  peculiarly  and  certainly  distingt 
hing  from  another. 
SPECIFIC  GRAVITY.  See  Gravity. 
SPE'CTACLES.  An  optical  instrument,  consisting  of 
wo  lenses  set  in  a  frame,  for  assisting  or  correcting  the 
iefects  of  imperfect  vision.  The  lenses  are  convex  or 
roncave,  according  to  the  nature  of  the  defect  to  be 
•'uietlied.  In  old  age  the  pupil  of  the  eye  becomes  flat, 
ind  the  rays  of  light  are  consequently  not  refracted  sufti- 
iently  in  passing  through  it  to  meet  on  the  retina  and 
jroduce  distinct  vision.  This  defect  is  remedied  by  a 
•onvex  lens,  which  produces  a  slight  convergency  of  the 
-ays  before  they  enter  the  eye.  Short-sighted  people,  on 
he  contrary,  require  concave  lenses  ;  because,  in  their 
,  the  indistinctness  of  vision  proceeds  from  too  great  a 
ature  of  the  pupil,  which  causes  the  rays  to  meet  in 

.— a  defect  which  is 


fleets  of  which  upon  particular  diseases 
i  to  fallacy  and  uncertainty  ;  hence  cin- 
a  specific  in  certain  forms  of  intermittent 


» eye. 
■les  appear 
alter  end  of  the  131] 


about  the 
1  author 


.  13th  century  ;  but  the 
>f  the  invention  are  not  certainly  known.  I — 
nuch  disputed.  It  seems  roost  probable  that  the  first 
lint  of  their  construction  and  use  was  taken  cither  from 
he  writings  of  A I  has  en,  who  lived  in  the  12th  century, 
>r  of  Roger  Bacon,  who  died  about  1292.  A  passage  in 
he  Opus  Maju*  of  the  latter  renders  It  certain,  at  least, 
rust  be  was  acquainted  with  the  use  of  crystalline  lenses 
n  magnifying  minute  or  distant  objects.  (Sec  Smith'* 
.fptics.  "  Remarks."  art.  8.  5-90.) 
SPE'CTRES,  Spectra.  A  name  given  by  StoU  and 
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SPHERE. 

Latreilte  to  a  family  of  Orthopterous  insects,  compre- 
hending those  which  have  a  linear  and  attenuated  body, 
like  the  ghost  of  an  insect. 

SPE'CTRUM.  (Lat.  spectrum,  image.)  In  Optics, 
the  name  given  to  an  elongated  image  of  the  sun  or 
other  luminous  body,  formed  ou  a  wall  or  screen  by  a 
beam  of  undecomposed  light  received  through  a  small 
hole,  and  refracted  by  a  prism.  For  the  different  colours 
and  fixed  lines  of  the  solar  sj>ectrum,  see  Chromatics  ; 
and  for  the  refrangibility  of  the  different  rays,  RirRac- 

TION. 

SPE'CULUM.  (Lat.  speculum,  a  mirror.)  In  Optics, 
the  term  tpeeulum  Is  usually  appropriated  to  reflectors 
formed  of  polished  metal ;  while  the  term  mirror  is  used 
to  signify  a  reflector  of  glass.  For  the  focal  distances 
and  laws  of  reflexion  of  spherical  specula,  see  Rr- 
flkxiox  ;  and  for  a  description  of  the  method  i  " 
and  polishing 

Sir  W.  Hcrscbels  Description  of  his  Telescope'  in  the 
for  1795 ;  Brewster's  edition  of  Perguton't 


for  1H40. 

SPE'CULUM  METAL,  wRh  which  mirrors  for  re- 
flecting telescopes  are  made.  Is  an  alloy  of  two  parts  of 
copper  and  one  of  tin ;  its  whiteness  Is  improved  by  the 
addition  of  a  little  arsenic. 

SPELL.  ( Ang.  Sax.  spel,  itory  or  tale.)  Any  form 
of  words,  written  or  spoken,  supposed  to  be  endowed 
with  magical  virtues.  This  superstition  seems  common 
to  every  race  of  man ;  but  it  was  more  peculiarly  pre- 
valent among  the  ancients.    The  lines  of  Horace  — 


probably  refer  to  the  belief  in  tne  efficacy  of 
words  in  alleviating  pain  and  disease.  There  is  an 
amusing  article  upon  this  subject  in  the  Encyclopaedia 
lletrupolitana, 

SPE'LTKR.   The  commercial  term  for  line. 

SPERMACE'TI.  This  substance  concretes  or  crys- 
tallizes spontaneously  out  of  the  oil  of  the  spermaceti 
whale.  It  Is  purified  first  by  pressure,  then  by  fusion 
and  boiling  with  a  weak  alkaline  ley.  When  melted  in 
masses',  it  concretes  in  crystalline  plates  of  a  silvery 
lustre  and  unctuous  feel.  It  fuses  at  about  100°.  It 
dissolves  in  boiling  alcohol ;  and  as  the  solution  cools  It 
separates  in  brilliant  scales,  to  which  Chevreul  has  given 
the  name  of  cetine. 

SPERMPDIUM.  (Gr.  rwitu*.  a  teed.)  A  kind  of 
small  seed-vessel,  resembling  a  seed,  and  more  commonly 
called  an  akenium. 

SPHA'CELUS.   See  Gangrekb. 

SPH  <E  R I  ST  E'  R I U  M.  ( Gr.  rf«u<«.  a  tphere  or  baU. ) 
In  ancient  Architecture,  a  circular  court  for  playing  ten- 
nis, or  other  exercises.   See  Ball, 

SPHENE.  Native  slUco-calcareoui  oxide  of  tita- 
nium. 

SPHENOID  BONE.  (Gr.  rftrf,  a  wedge.)  One  of 
the  bones  of  the  head ;  so  called  from  its  being  wedged 
in,  as  it  were,  amongst  the  other  bones.  It  is  of  a  most 
irregular  shape,  and  very  complicated  in  its  processes  and 
connections  with  the  other  bones.  When  removed,  it  is 
something  of  the  figure  of  a  bat  with  its  wings  extended. 
It  is  connected  with  all  the  bones  of  the  skull,  and  with 
those  of  the  palate,  cheeks,  and  upper  jaw. 

SPHERE.  (Gr.  fatf**.]  In  Geometry,  a  solid  body 
described  by  the  revolution  of  a  semicircle  about  Its  dia- 
meter ;  or  it  may  be  defined  to  be  a  body  bounded  by  a 
surface  of  which  every  point  Is  equally  distant  from  a 
single  point  within  the  surface,  called  the  centre  of  the 
the  sphere.  If  r  denote  the  radius  of  the  sphere,  and  x, 
y,  x  tne  rectangular  co-ordinates,  the  origin  being  at  the 
centre,  the  equation  of  the  surface  is  x*  +  ys  +  a*  =  r*. 

The  following  are  some  of  the  principal  properties  of 
the  sphere:  — 1.  The  surface  of  the  sphere  is  equal  to 
four  times  the  area  of  one  of  M*  great  circlet;  i.  e.  of  a 
section  made  by  a  plane  passing  through  its  centre.  2.  The 
curve  surface  of  any  xone,  or  portion  contained  between 
two  parallel  planes,  is  equal  to  the  curve  surface  of  a  cy- 
linder of  the  same  height  with  the  height  of  the  tone,  or 
the  distance  between  the  planes,  and  of  the  same  diameter 
with  the  sphere.  Hence  it  follows  that  the  whole  surface 
of  the  sphere  is  equal  to  the  curve  surface  of  the  circum- 
scribing cylinder.  3.  The  solid  content  of  a  sphere  is 
equal  to  that  of  a  pyramid  whose  altitude  is  the  radius, 
and  whose  base  is  equal  to  the  surface  of  the  sphere  ;  and 
hence  the  content  or  the  sphere  is  one  third  of  the  pro- 
duct of  Us  radius  into  its  surface.  4.  The  sphere  is  equal 
to  two  thirds  of  its  circumscribing  cylinder. 

Let  r  denote  the  radius  of  the  sphere,  *  its  superficies, 
c  its  solid  content,  and  w  the  ratio  of  the  scinicircum- 
ference  to  the  radius  ■>  3*  14159 ;  then,  since  the  area  of  a 
circle  of  which  r  is  the  radius  Is  ■  r',  the  properties  above 
give  the  relations  which  follow  ;  viz. 
Surface  =.  t  =  4  «■  r«  =  12-56G37  x  f* 

=  c«»  ft  n^vrJa  4  18859  x  r\ 
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i  assemblage  of  circlet  showing  the  po- 
equator,  ecliptic,  meridians,  Ac.  The 
ilifferent  appellations  to  the  sphere,  ac- 


SPHERICAL. 

If  we  suppose  the  diameter  m  1 ,  and  c 
rs|,  those  relations  become  t  =a  w,  esssgfr. 

Sphere.  In  Astronomy,  the  concave  expanse  of  the 
heavens,  which,  having  no  definite  limit,  appears  to  the 
eye  as  the  interior  surface  of  a  sphere  enclosing  the  earth, 
which  is  placed  at  the  centre.  The  ancients  gave  the 
name  of  sphere  to  the  orbits  of  the  several  heavenly 
bodies ;  thus,  the  sphere  of  Jupiter,  the  sphere  of  Saturn, 
the  sphere  of  th*  fixed  stars.  In  the  Ptolemaic  astro- 
nomy, the  different  spheres  were  supposed  to  be  solid  and 
transparent,  moving  about  their  common  centre  inde- 
pendently or  each  other,  and  each  carrying  its  appro, 
prlate  body  along  with  it. 

in  Geography,  denotes  a  representation  of  the 
a  globe,  which  has  also  repre- 

on  it  an 
of  the 

ancients  gave  different  appellations  to  the  sphere, 
cording  to  the  inclination  of  the  earth's  axis  to  the 
horizon.  When  the  poles  are  In  the  horizon,  it  was 
called  a  right  tphere  ,  when  the  poles  are  in  the  xenith 
and  nadir,  a  parallel  tpkrre  ;  and  in  every  other  position, 
an  oblique  tphere. 

SPHE'RICAL.  Relating  to  a  sphere.  Thus,  a  svhe- 
rical  angle  is  an  angle  formed  on  the  surface  of  a  sphere 
by  the  intersection  of  two  great  circles,  or  circles  whose 

tilanes  pass  through  the  centre ;  and  a  spherical  triangle 
•  a  triangle  formed  by  the  intersecting  arcs  of  three 
such  circles.  For  the  properties  of  spherical  triangles, 
see  Trioonomktry. 

SPHE'RICAL  EXCESS,  in  Trigonometry,  is  the 
sum  by  which  the  three  angles  of  any  triangle  on  the 
surface  of  a  sphere  or  spheroid  exceeds  two  right  angles. 
Let  the  three  angles  of  a  spherical  triangle  be  denoted 
respectively  by  A,  11,  C.  and  let  E  represent  the  spherical 
excess  ;  then,  by  the  above  definition,  E  =  A  +  B  +  C 
—  180°.  Now,  in  any  spherical  triangle  the  sum  of  the 
three  angles  is  always  greater  than  two 
right  angles;  consequently  E 
exceeding  four  right  angles. 

In  Geodesy,  the  angles  of  each 
by  instrumental  measurement,  and  are  consequently 
subject  to  the  errors  of  observation.  But  In  order  to 
compute  the  sides  of  the  triangle  with  the  requisite  ac- 
curacy. It  is  necessary  that  the  amount  of  the  error  in  the 
sum  of  the  three  angles  be  known  ,  and  it  is  therefore 
necessary  to  determine  the  spherical  excess  Indepen- 
dently or  extreme  precision  in  the  values  of  the  angles. 
Let  S  denote  the  area  of  the  triangle,  r  the  radius  oi  the 
sphere,  and  r  the  ratio  of  the  circumference  to  the  dia- 
(=  314159);  then,  by  trigonometry, 

B-A  +  B^-180°xr*c; 


SrHRAGISTICS. 


whence,  since  E  > 

„       8  X  lH0°ta 


AtB  +  C-  180°.  we  have 
S  x  M8000" 

 r*V— 


In  any  triangle  that  can  be  measured  on  the 
the  earth  S  Is  very  small  in  comparison  of  r*, 
and  E  is  therefore  a  very  •mall  quantity,  seldom  amount- 
ing to  more  than  five  or  six  seconds  (though,  in  some  of 
the  large  triangles  of  the  British  survey,  where  the  sides 
were  nearly  100  miles  in  length,  It  amounted  to  upwards 
of  30") ;  and  therefore  an  approximate  knowledge  of 
the  value  of  S,  and  of  the  radius  r,  within  the  limits  of 
any  probable  error,  will  suffice  to  give  E  correct  to  the 
I <*  ">  1 1  part  of  a  second.  Hence,  for  computing  the  value 
of  E,  the  triangle  may  be  considered  a  plane  one,  and  the 
value  of  8  computed  from  approximate  values  of  two  of 
Its  sides  and  the  Included  angle.  If,  therefore,  a  and  b 
denote  the  number  of  feet  in  the  sides  opposite  the  angles 
A  and  B  respectively,  we  shall  have  8  ■■  \  a  b  sin.  C ;  and 
if  we  also  assume  m  =  64S000  -i-  2  r1  «•  (where  r  is  ex- 
pressed in  feet),  the  logarithm  of  E  in  seconds  will  be 
found  from  this  formula, 

log.  E  t=  log.  a  +  log.  b  +  log.  sin.  C  +  log.  m. 
For  the  middle  of  England,  the  radius  of  an  arc  inter- 
secting the  meridian  at  an  angle  of  4&°  is  20,941,000  feet, 
nearly.   Assuming  this  to  be  the  value  of  r,  then  log.  m 

SPHE'RICS.  In  Geometry,  the  doctrine  of  the  pro- 
perties of  the  sphere  considered  as  a  geometrical  body, 
and,  in  particular,  of  the  different  circles  described  on  its 
surface.    See  Trkjomomktry. 

SPHE'ROID.  (Gr.  nf^ta,  and  ul*t,/orm.)  In  Geo- 
metry, a  solid  generated  by  the  revolution  of  an  ellipse 
about  one  of  Its  axes.  If  the  generating  ellipse  revolves 
about  its  major  axis,  the  spheroid  is  prolate,  or  oblong  . 
if  about  Its  minor  axis,  the  spheroid  u  oblate. 

Let  2  a  be  the  axis  of  revolution,  and  2  b  the 
of  the  generating  ellipse  perpendicular  to  the  axis; 
the  origin  of  the  co-ordinates  being  at  the  centre,  and  x 
being  taken  on  the  semi-axis  a,  the  equation  of  the 
face  of  the  spheroid  is 

£  +  £±i'  = 
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1. 


ratio  of  the  difference  of  the  sous; 
square  of  a;  that  is,  make<rt!  = 


Let  k2  denote  the 
of  a  and  6  to  the 

aa  —  A1,  and  put  e-  a  3*14159 :  then  the  whole  torface  > 
of  the  spheroid  is  expressed  by  the  following  terks,  J 
which  the  upper  signs  are  to  be  used  if  the  spheroid  » 
oblong  (that  Is,  if  a  is  greater  than  b),  and  the  under  sip* 
if  the  spheroid  is  oblate;  vix. 


2  3 


2-4'5 


2-4-6-7 


The  solid  content  of  any  spheroid,  whether  obuttf 
oblong,  is  equal  to  two  thirds  of  its  circumscribing  qfc 
der,  and  is  therefore  equal  to  |  r  a  6*.  And  floor  tfc 
content  of  a  tphere,  of  which  the  radius  is  equal  tea.  » 
|  r  a*.  It  follows  that  the  i 
content  of  a  sphere  whose  diameter  Is  i 
of  revolution  as  6*  :  a*. 

The  oblate  spheroid  being  the  figure  assumed  by  tV 
earth  and  the  other  planets,  its  properties  an?  of  ithi 
importance  in  astronomy  and  geodesy.  Newton  dm*  > 
strated  that  the  attraction  of  a  sphere  on  any  titer,* 
body  is  the  same  as  if  all  the  matter  in  the  sphere  trw 
collected  into  a  point  at  the  centre ;  but  this  ptosrrtr 
does  not  hold  true  of  spheroids,  and  the  calcuUtK*  - 
the  effects  of  attraction  Is  thereby  rendered  greaUj  bct» 
difficult.   See  Gravitation. 

In  geodetical  operations,  it  is  necessary  to  have  npri 
to  the  curvature  of  the  spheroidal  surface  of  the  esrti 
Supposing  the  elements  of  the  spheroid  (that  is.  the  pobr 
and  equatorial  axes)  to  be  known,  the  curvature  of  tb* 
surface  at  anv  place  of  which  the  latitude  is  givsn  ude- 
termined  by  the  following  formulie  :  _ 

Let  a  be  half  the  polar  axU,  *  the  radius  of  the  centf" 
e  the  eliiptieity,  or  a  number  such  that  b  =  a  (I  +  t\  m 
Ellipticity),  and  /  the  given  latitude.  Also,  lrirt« 
the  radius  of  curvature  in  the  direction  of  the  merldus. 
r*  the  radius  of  curvature  In  the  direction  perpei-df'J* 
to  the  meridian,  and  R  the  radius  of  curvature  of  s  &*- 
mal  section,  making  with  the  meridian  an  angle 
r-=av'»  -  e  +  3c sin.'/)  .  .  .  (I.) 
r'=»a(l  +<  +  eiin.»f)  (2.) 

R  m  rsin.'0+r'cos.sf (1) 
Dividing  the  numerator  and  denominator  of  this  ud 
expression  by  r\  substituting  I  —  sin.  *  9  for  cos.1 1  sad 
converting  the  result  into  a  series,  of  which  it  is  su~ 
to  retain  only  the  two  first  terms,  we  obtain  the 
ing,  which  is  i 


witn 


KR.  (Gr.  s-ffVAt*.  the  pmlie.)  Aa 
ting  the  arterial  pulsation*. 


SPHERO'METER.    (Gr.  rc**em.  and 
sure.)    In  Physics,  an  instrument  for 
great  precision  the  thickness  of 
ture  of  optical  glasses,  Ac. 

SPHE'RULITE.  A  term  applied  by  sotne  bust- 
alogists  to  a  variety  of  obsidian  or  pcaristooe,  vb-c* 
occurs  in  rounded  grains.  , 

SPHIGMO'MKTRR.   (Gr.  **y*m.  the  mmhv.)  I 
instrument  for  countini 

SPHI'NCTBB, 
plied  by  anatomist 
contract  the  orifices  which  they 

SPHINX.  A  tabled  monster,  half  woman  sod  nui 
lion,  said  by  the  Grecian  poets  to  have  infested  U»  «2J 
of  Thebes,  devouring  its  inhabitants  till  such  time  *" 
riddle  It  had  proposed  to  them  should  be  solved.  Tw* 
was  done  by  (Edipus,  who  slew  the  sphinx,  and  '"r 
the  gratitude  of  toe  Thebans,  chosen  their  king-  >'* 
Grecian  sphinx  wax  probably  borrowed  from  Ksyi-t 
where  the  enormous  figure,  now  half  buried  in  tb«-  ux-'^ 
was  probably  the  archetype  of  the  more  elegant  »'«- 
ster  of  Greece.  This  figure  is  close  to  the  Pyrsmfch  * 
Ghisch,  and  was  disinterred  by  the  late  Mr.  Belsoni  ba 
has  been  again  nearly  covered.  It  has  been  said  <<>a  tk* 
authority  of  Pliny)  that  the  sphinx  represented  the  Si* 
In  a  state  of  flood  ;  that  event  regularly  occurring  undrf 
the  signs  of  the  Virgin  and  Lion.  But  other,  cuntt* 
that  the  original  Egyptian  sphinx  was  male  (Andrv 
sphinx),  like  the  specimen  described  by  Heredo-^ 
book  II.  ( Wilkin$on'$  Ancient  Kgypt,an$.)  Bat  the 
greater  part  of  the  enormous  number  around  the  trn^<» 
o£Luxor  OjMlri  a  single  avenue )  «y»M 

sphinx,  Hieraco-sphinx).   The  Egyptian 
wings;  these  appendages  were  added  by 
artists. 

SPHRAGI'STICS.  (Gr.  e^mytt,  •  ted).  T.bt 
science  of  seals,  their  history,  peculiarities,  and  >•'*' 
tinctions,  especially  with  a  view  to  the  meant  which  th'T 
afford  of  ascertaining  the  age  and  genuinenei*  of  *»°" 
ments  to  which  they  are  affixed.  Ancient  seals  "ere 
chiefly  impressed  on  common  wax  of  different  col 
sealing-wax  came  Into  use  in  the  sixteenth 
branch  t 
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SPICCATO. 

published  a  work  on  the  subject  in  1709.  Gercken's 
treatise,  styled  A n me rku ngen  liber  die  Siegel  xttm  Xut- 
**n  der  Diplomat  ik  (Augsburg,  1781),  will  be  found  a 
useful  guide. 

SPICCA'TO.  (It.  divided.)  In  Music,  a  terra  in- 
dicating that  every  note  is  to  havo  its  distinct  sound. 
When  used  in  relation  to  Instruments  played  with  a  bow, 
it  is  to  be  understood  that  <  very  note  is  to  have  a  bow 
distinct  from  the  preceding  or  succeeding  one. 

SPI'DKR.   See  Arachnid*. 

SPIKE.  In  Botany,  a  form  of  inflorescence  in  which 
nil  the  flowers  are  sessile  along  a  common  axis,  as  in 

SPI'NDLE.  In  Geometry,  a  solid  generated  by  the 
revolution  of  a  curve  line  about  its  base  or  double  ordi- 
nate. The  solid  generated  by  the  revolution  of  a  curve 
about  its  axis  is  called  a  conoid.  In  Mechanics,  spindie 
denotes  the  axis  of  a  wheel  or  roller. 

SPINE.   See  Vertrbr.b. 

SPINE'L.  (Fr.  splnelle.)  A  subspecies  of  the  ruby. 
It  Is  of  various  colours,  such  as  red,  brown,  yellow,  and 
sometimes  blue;  its  colouring  matter  is  sometimes  oxide 
of  chromium,  but  generally  oxide  of  iron.  It  usually 
contains  from  80  to  84  per  cent,  of  alumina,  and  from  8  to 
10  of  magnesia. 

SPINELLA'NE.  A  term  applied  by  some  mineral- 
ogists to  a  dodccacdral  variety  or  zeolite  of  a  blueishor 
brownish  colour,  found  near  Andernach  on  the  Rhine 
Its  essential  components  arc  silica,  alumina,  and  soda. 

SPINES.  Branches  that,  being  imperfectly  formed, 
lose  their  power  of  extension,  become  unusually  hard, 
and  acquire  a  sharp  point.  They  are  very  different  from 
aculel,  or  prickles,  which  are  a  kind  of  hardened  hair.  In 
leaves,  they  are  processes  formed  either  by  an  elongation 
of  the  woody  tissue  or  the  veins,  or  by  a  contraction  of 
the  parenchyma :  in  the  former  case,  they  project  beyond 
the  surface  or  margin  of  the  leaf,  as  in  trie  holly ;  In  the 
latter  case,  they  are  the  veins  themselves  become  indu- 
rated, as  in  the  palmated  spines  of  lierbcrit  vulgaris. 

SPINE'T.  A  musical  stringed  instrument  with  a 
key-board,  Ac,  similar  In  construction  to  a  harpsichord  ; 
from  which,  indeed,  it  little  differs,  except  in  being  much 
smaller.  Its  general  form  is  that  of  the  harp,  and  It  was 
originallv  called  the  couched  harp. 

SFI'NNERS,  or  SPINNERETS.  In  Entomology, 
organs  with  which  insects  form  their  silk  or  webs.  In 
spiders  they  consist  of  two  retractile  pieces  issuing  from 
anal  protuberances,  and  giving  out  the  threads. 

SPINNING.   See  Cottom  Mancpacti'rb. 

SPINNING  JENNY.   See  Cotton  Manufacturb. 

SPINO'SISM.  In  Philosophy,  the  system  of  Benedict 
Spinosa,  a  Jew  of  Amsterdam,  born  in  1G34,  which  is 
developed  in  his  work  on  ethics.  In  it  he  deduces  by 
strictly  mathematical  reasoning,  from  a  few  axioms,  the 
well-known  principles,  that  "  there  can  be  no  substance 
but  God ;  whatever  is  is  in  God,  and  nothing  can  be 
conceived  without  God."  Hence  his  scheme  is  called 
with  justice  Pantheistic.  In  fact,  as  Mr.  Hallam  observes, 
"  he  does  not  essentially  differ  from  the  Pantheists  of  old. 
lie  conceived,  as  they  had  done,  that  the  infinity  of  God 
required  the  exclusion  of  all  other  substance  ;  that  he 
was  Infinite  ab  otnni  parte,  and  not  only  in  certain  | 
senses."  "  It  was  one  great  error  of  Spinosa,"  says  the 
same  writer,  "  to  entertain  too  arrogant  a  notion  of  the 
human  faculties;  In  which,  by  dint  of  his  own  subtle 
demonstrations,  he  pretended  to  show  a  capacity  of  ade- 
quately comprehending  the  nature  of  what  he  deno- 
minated God.  And  this  was  accompanied  by  a  rigid 
dogmatism,  no  one  proposition  being  stated  with  hesi- 
tation ;  by  a  disregard  of  experience,  at  least  as  the  basis 
of  reasoning ;  and  by  a  uniform  preference  of  the  syn- 
thetic mode."  (Literature  of  Europe,  vol.  iv.  p.  213.  \r. ; 
and  see  Brucker't  History  of  Philosophy,  vol.111.;  Stewart's 
Introductory  Essay  to  the  Encyclopedia  Britannica.) 

SPPNT1IEHE.  A  mineral  of  a  gTeenlsh  grey  colour, 
found  In  the  department  of  the  Isere  in  France. 

SPI'RACLES,  or  SP1RACULA.  (Lat.  spiro,  1 
breathe.)  In  Entomology,  the  breathing  pores  of  insects 
are  so  railed. 

SPIRAL.  In  Geometry,  the  name  given  to  a  class  of 
curves  distinguished  by  this  general  property,  that  they 
continually  recede  from  a  centre  or  pole,  while  they  con- 
tinue to  rcrolve  about  it.  Spirals  receive  different  names 
from  the  properties  by  which  they  are  characterized,  or 
from  their  inventors ;  thus,  the  equable  spiral,  the  hyper, 
bolic  spiral,  the  logarithmic  spiral,  the  spirals  of  Cotes,  Ac. 
Equable  spiral,  or  spiral  <J  Archimedes.  This  curve 
ay  be  supposed  to  be  generated  as  follows :  —  If  a  straight 
line  P  A  B  C  turn  uniformly 
about  its  extremity  P,  a  point 
in  the  straight  line  which  ad- 
vances from  P  with  a  uniform 
motion  and  arrives  successively 
at  a.  A,  b,  B,  c.  C,  d,  will  de- 
the  spiral.  The  point  P 


SPIRITS. 

cepted  between  the  pole  and  any  point  of  the  curve  is  the 
radiant,  or  radius  vector  at  that  point.  Let  Q  be  a  point  iu 
the  spiral,  make  the  radiant  P  Q  =  u,  and  let  0  be  the  angle 
described  by  the  revolving  line  while  the  travelling 
point  advances  from  P  to  Q  ;  then,  since  from  the  defi- 
nition the  radiant  u  and  theangle  flare  both  propon 
to  the  time,  they  are  proportional  to  each  other  ;  at 


polar  equation  of  the  equable  spiral  Is  si  =  a  9,  w 
Is  a  constant.  If  we  suppose  u  =  r  when  the  re- 
line  has  made  a  complete  revolution,  or  when  0 


where  a 
revolving 

2  »,  and  the  equation  becomes  ■  =s  ^  -  8. 

Some  of  the  principal  properties  of  this  spiral  are  the 
following  :  —  1 .  The  area  of  the  spiral  P  a  A  b  o  U  equal 

*°  g  -  ■■  j~  •  If  «  ■■  r,  this  becomes  |  »  r* ;  or  the 

area  generated  while  the  revolving  line  makes  one 
revolution,  is  equal  to  a  third  of  a  circle  whose  radius 
is  r.  H  u  —■-'  /.  the  expression  for  the  area  becomes 
§  t  (2  r)a ;  and  the  spiral  area  is  therefore  the  third  part 
of  a  space  that  Is  double  of  a  circle  described  with  a  radius 
■if.  And  generally  the  whole  area  generated  by  the 
radiant,  from  the  beginning  of  the  motion  till  after  any 
number  of  revolutions,  is  equal  to  the  third  part  of  a 
■pace  which  is  the  same  multiple  of  the  circle  whose  radius 
is  equal  to  the  greatest  radiant  as  the  number  of  revo- 
lutions is  of  unit.  V.  The  arc  of  the  spiral  between  Its 
origin  and  the  radiant  st  is  equal  to  that  of  a 
whose  lotus  rectum  is  la  included  between  tfc 
and  an  ordinate  =  u,  and  the  corresponding  area  of  the 
spiral  is  equal  to  one  half  the  corresponding  area  or  the 
parabola.  3  The  subtangent  to  any  point  Q  or  the  spiral 
Is  equal  to  the  arc  or  a  circle  described  by  the  radiant 
P  Q  ;  and  hence  at  the  termination  or  the  first,  second, 
third,  fourth,  Ac.  revolutions,  the  corrcsjionding  suhtan- 
gents  are  as  the  series  or  square  numbers,  1,  4,  i*.  16,  Ac; 
for  the  second,  third,  fourth,  Ac.  the  subtangent*  are 
equal  to  a,  3, 4,  Ac.  circumferences,  whose  radii  arc  at  the 
same  time  doubled,  tripled,  quadrupled,  Ac. 

The  equable  spiral  was  proposed  by  C'onon  to  Archi- 
medes, who,  in  his  treatise  Utei  EAjysv,  lias  investigated 
its  quadrature,  and  some  or  its  chief  properties. 

The  hyperbolic  spiral  belongs  to  a  class  or  spirals  or 


If 


sup- 


which  the  general  equation  is  u  =  a  0 

pose  »  =  I .  we  have  »  =  <i  6~  ,  or  st  9  =s  a ,  which  is  the 
equation  oft  he  hyperbolic  spiral ;  and  from  which  it  fol. 
lows,  that  if  from  a  (mint  in  a  straight  line,  given  by  po- 
sition, arcs  be  described  or  a  given  length,  and  having 
each  one  extremity  in  the  given  straight  line,  the  locus  of 


their  other  extremities  will  be  in  the  sr. 

This  curve  was  proposed  by  Ja 
been  called  the  hyperbolic  spiral,  from  the 
tween  its  polar  equation  and  the  equation  to  rectangular 
co-ordinates  or  the  common  hyperbola,  when  referred  to 
its  asymptotes  ;  namely,  i  y  m  A,  a  constant  area. 

The  logarithmic  spiral  differs  from  the  equable  spiral 
In  this  respect, that  the  point  which  describes  the  curve, 
instead  or  advancing  equably  along  the  uniformly  revol- 
ving straight  line,  Is  carried  along  It  with  a  velocity  in- 
creasing in  proportion  to  the  distance  from  the  centre. 
This  curve,  whi  ch  was  noticed  by  Des  Cartes,  lia*  many 
remarkable  properties,  or  which  the  more  abstruse  were 
investigated  by  James  Bernoulli.  See  Logarithmic 
Spiral. 

For  the  investigation  or  the  properties  or  spirals,  see 
Leslie's  Geometrical  Analysis  ;  Peacock  s  Examples  qf  the 
Diffe  rential  and  Integral  Calculus;  Maclaurm'sElu/ions, 
Ac. 

SPPRAL  VESSELS,  in  Plants,  are  membranous 
tubes  with  conical  extremities,  lined  in  the  inside  by  a 
fibre  twisted  spirally,  and  capable  or  unrolling  with  elas- 
ticity ;  their  function  is  that  or  the 
They  arc  round  in  almost  any  part  or  \ 
bark ;  but  are  most  abundant  in  leaves  i 
least  common  In  the  stem  and  root,  except  In  the  me- 
dullary sheath  or  the  rormcr. 

SPiRE.  (Gr.  rwutn,  a  twisting.)  In  Architecture, 
among  the  ancients,  the  base  of  a  column :  also  the  as- 
tragal or  torus  of  the  base.  In  modern  architecture,  it 
is  an  erection  above  the  tower  of  a  church,  which  dimi- 
nishes gradually  as  it  rises ;  sometimes  rising  in  the  form 
or  a  plain  slender  pyramid,  polygonal  on  the  plane. 

SPI'RIFER.    The  name  of  a  genus  of 
branchiate  mollusks,  characterized  by  the 
two  internal  calcareous  spiral  appendages. 

SPPRIT  OF  WINE.    &r  Alcohol  and 

ATION. 

SPPRITO,  SPIRITO'SO  (It.  spirit,  wilt)  spirit),  In 
Music,  denotes,  w  hen  affixed  to  a  movement,  that  it  is  to 
be  performed  in  a  spirited  manner. 
SPI'RITS.  All  inflammable  liqu 


•xtinct  Pallto- 
shell 


liquors  obtained  by  distil- 
lation, as  brandy,  rum,  geneva,  whisky,  Ac,  are  comprised 
under  this  designation.    The  manufacture  of  spirits  is 
Is  called  the  pole,  and  the  por-    placed  under  the  surveillance  or  the  excise,  and  a  very 
tlon  or  the  revolving  line  inter-  large 
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the  year  ending 
laid  before  the 


SPIRITUALISM. 

i  relative  to  spirits,  Ac 
Jan.  ft.  1841,  are  extracted  from  a  return 
House  of  Commons  :  —  1.  It  appears  that  luring  that  pe- 
riod the  total  gallons  of  proof  spirits  distilled  in  the  United 
Kingdom,  and  produced  from  malt  and  from  a  mixture 
of  malt  with  unmalted  grain,  amounted  to  22,0*21,394 
gallous,  of  which  5,918,435  gallons  were  distilled  in  Eng- 
land, M,821,ft30  gallons  in  Scotland,  and  7.281,449  gallons 
in  Ireland.  2.  The  total  gallons  of  proof  spirits  on 
which  duty  was  paid  for  consumption  in  the  United 
Kingdom  amounted  to  21,859,337  gallon*  ;  the  total 
amount  of  duty  paid  thereon  having  been  5.208,040/.  Of 
these  '21, 859,337  gallons,  there  were  8,278,148  on  which 
duty  was  paid  Tor  home  consumption  in  England, 
6,180,338  In  Scotland,  and  7,404.051  in  Ireland.  3.  The 
total  number  of  gallons  of  proof  spirits  (made  from  va- 
rious grain,  &c),  imported  into  England  from  Scotland, 
was  2^*56,640  ;  into  England  from  Ireland,  370,441  ;  into 
Ireland  from  Scotland,  76*2,358  ;  and  into  Scotland  from 
Ireland,  6459 ;  the  gross  total  amount  of  duty  paid  upon 
all  which  was  1,028,294/.  4.  The  total  number  of  gallons 
of  proof  spiriU  permitted  out  from  distillers'  stocks  in 
England  amounted  to  5,864,950 ;  and  the  total  number  of 
gallons  proof  of  British  brandy  and  spirits  of  wine,  per- 
mitted out  from  rectifiers'  stocks  in  England,  was  as 
follows.  Ti«.  British  brandy  308.063  gallons,  and  spi- 
rit* or  wine  236,007  gallons.  5.  The  total  number  of 
prool  gallons  of  foreign  spirits  (including  rum,  brandy, 
geneva. &c.)  which  paid  duty  in  the  Tinted  Kingdom, 
amounted  altogether  to  3.64*4. 410 ;  the  net  amount  of 
dutv  paid  upon  which  wa*  2.4 10,942/.  Of  this  duty,  Eng- 
land paid  •2,3-'v2..VVi/.,  ScotUnd'i6,134/.,  and  Ireland  22.2-W. 
11  to  the  abuse,  quantities  there  be  added  the  spirits  of 
the  manufacture  of  the  United  Kingdom,  and  uf  Jersey 
and  Guernsey,  the  gross  total  number  of  gallons  of  spirits 
of  all  kinds  that  paid  duty  in  the  year  1840-41  will  amount 
to  25,51 7,326,  and  the  net  amount  of  such  duty  to  7 .654,233/. 
(For  full  particulars  as  to  the  operation  of  the  duties  upon 
spirits,  sec  the  Com.  Diet.)   See  Dihtiixation. 

S P I' RITUALISM,  as  distinguished  from  Materialism. 
That  system  according  to  which  all  that  is  real  Is  spirit, 
soul,  or  self;  that  which  is  called  the  external  world 
being  either  a  succession  of  notions  impressed  on  the 
mind  by  the  Deity,  or  else  the  mere  educt  of  the  mind 
itself.  The  first  is  the  spiritualism  of  Berkeley  ;  the 
second,  which  may  be  railed  pure  egoism,  that  or  Flchte. 

SPPJ1ULIDJE.  The  name  or  a  family  or  Uibranchiate 
Cephalopods.  or  which  the  genus  Spirula  is  the  type. 
They  are  chiefly  characterized  by  having  a  spiral  discoid 
c  hambered  shell  developed  in  the  substance  of  the  man- 
tle, instead  of  a  calcareous  or  horny  plate. 

SPLANCHNOLOGY.  (Gr.  rwkmy-.  an  entrait, 
and  X»yt,  a  discourse.)    The  doctrine  of  the  viscera. 

SPLAYED.  {Displayed,  spread  out.)  In  Archi- 
tecture, a  term  used  to  denote  an  angle  which  is  cut  off, 
or  oblique. 

SPLEEN.  A  spongy  viscus,  of  an  oval  form,  the  use 
of  which  is  unknown  ;  placed  In  the  human  subject  in  the 
left  hypochondrium,  between  the  eleventh  and  twelfth 
false  ribs.  Sitleen  is  also  used  for  a  species' of  hypochon- 
driasis to  which  the  English  are  said  to  be  particularly 
open. 

SPLENI'TIS.   Inflammation  of  the  spleen. 
SPLE'NIUS.   A  flat  muscle,  situated  between  the 
back  or  the  ear  and  the  lower  and  posterior  part  of  the 

neck. 

SPLENT  COAL.  An  inferior  kind  of  cannel  coal 
from  the  Scotch  collieries. 

SPLICE.  In  Naval  language,  to  join  the  end  of  a 
rope  with  the  end  or  bight  of  another,  by  untwisting  the 

em  up  again  involved, 
a  term  applied  to  an  extra 
in  cases  of  cold  or  wet. 
SPLINT.   A  piece  of  wood  or  pasteboard,  so  shaped 
as  to  support  a  broken  or  debilitated  limb. 

SPLINTERY.  That  fracture  of  minerals  which  is 
nearly  even,  but  exhibits  small  splinters  or  scales  thicker 
at  one  extremity  than  the  other,  and  adhering  by  their 
thicker  ends  to  the  broken  surface. 

SPO'DUMENB.  A  mineral  found  In  laminated 
masses,  hard,  brittle,  translucent,  and  of  various  shades 
of  green  or  grey.  It  was  first  discovered  at  Utoe,  In 
Sweden.  It  consists  of  silica  and  alumina,  with  8  to  10 
»er  cent,  or  lithla.  Before  the  blowpipe,  it  exfoliates 
nto  little  scales  or  an  ash  colour :  hence  Its  name,  from 
t~r to  reduce  to  ashes.   It  Is  also  called  trtphane. 

SPOLIATION.  WRIT  OF,  in  English  Law,  is  ob- 
tained by  one  of  the  parties  to  a  suit  in  the  ecclesiastical 
courts  suggesting  that  hit  adversary  has  wasted  the 
fruits  of  a  benefice,  or  received  them  to  his  prejudice. 
The  suit  founded  on  this  writ  lies  for  one  incumbent 
against  another,  where  they  both  claim  by  one  patron, 
and  the  right  of  patronage  is  not  in  question. 

SPO'NDEE.  (Gr.  **»>*,.  a  libation.)  In  Greek  and 
Latin  Poetry,  the  name  of  a  foot  consisting  or  two  long 


SPONSIONS. 


strands  or  both  and  laying 
To  splice  the  main  brae 


the  offering  up  of  a 
nciou  irorn  its 


i,  M 


syllables.    It  was  so  called  because  It  was  originally  em- 
ployed in  the  hymns  sung  in  honour  of  the  gods  during 
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titled  trom  its  grave  structure,     spondau  e 
hexameter  line,  in  which  the  two  last  feet  are 
instead  of  the  usual  termination,  a  dactylus  and  a 
dec. 

SPO'NDYLUS.  (Lat.  spondylus,  a  spindle  or 
fish.)  The  name  of  a  Linnsran  genua  of  the  Vers** 
Testa cea,  comprehending  the  spring  oysters;  charac- 
terised by  having  a  strong  tooth  on  each  side  of  the  de- 
pression "lodging  the  elastic  ligament  of  the  hinge  of  tie 
shell.  The  genus  is  included  in  the  Ostracean  Luni>  ' 
the  Acephalous  Tcstacea  by  Cuvier,  and  has  beets 
divided  by  Lamarck  into  the  genera  Spondylus  pruje 
and  Pltcatula .  Some  or  the  species  or  Spondylus,  at  tte 
water-clam  (Sp.  varius),  form  a  series  of  chamber*  bj 
secreting  successive  layers  of  nacreous  shell  at  a  distance 
from  each  other,  the  last  chamber  containing  a  qusactt 
of  fluid,  which  escapes  by  very  slow  evaporation  throuf- 
the  pores  of  the  calcareous  shell. 

SPONGE  (Fr.eponge,  Germ,  schvamm),  is  a  cel- 
lular fibrous  tissue  produced  by  small  animals,  alavst 
imperceptible,  called  Polypi  by  naturalists,  which  liscu 
the  sea.  This  tissue  is  said  to  be  covered  in  its  rem: 
state  with  a  kind  or  semifluid  thin  coat  or  animal  jelly. 


susceptible  of  a  slight  contraction  or 
being  touched  ;  which  Is  the  only  symptom  of 
displayed  by  the  sponge.   After  death  this  jelly  disap- 
pears, and  leaves  merely  the  sponge ;  formed  by  U* 
combination  of  a  multitude  of  smalt  capillary  tabes,  ca- 
pable of  receiving  water  in  their  interior,  and  of  beccaabr 
thereby  distended.    Sponges  occur  attached  to  stones  c 
the  bottom  of  the  sea,  and  abound  particularly  up* 
the  shores  of  the  islands  in  the  Grecian  ArchipeUp 
Although  analogous  in  their  origin  to  coral,  sponges  m 
quite  different  In  their  nature;  the  former beitut coo- 
posed  almost  entirely  or  carbonate  of  lime  ;  while  V 
latter  arc  formed  or  the  same  elements  as  animal  nut:'*> 
and  afford  on  distillation  a  considerable  quantity  of  *a- 
monia. 

Dilute  sulphuric  add  has  been  recommended  f-' 
bleaching  sponges,  after  the  calcareous  impurities  hare 
been  removed  by  muriatic  add.  Chlorine  water  aaisen 
better. 

The  sponges  of  commerce  are  usually  prepared  before 
they  come  to  the  market,  by  being  beaten  and  soaked 
in  dilute  muriatic  acid  with  a  view  to  bleach  them, 
and  to  dissolve  any  adherent  portions  of  carbonated 
lime.  Three  kinds  are  found  commonly  in  the  marfcet. 
and  known  as  the  Turkey  :  the  variety  of  the  sain*, 
which  is  very  rare  ;  and  the  West  Indian.  On  exa- 
mining the  living  sponge  of  commerce  with  a  power  of 
about  500  linear,  the  fleshy  matter  will  be  distinctly  ob- 
served, having  in  its  interior  gemmae,  which  arc  cuoi  • 
dered  to  bo  the  young.  These  are  occasionally  r<»eti 1  * 
from  the  mass  or  living  matter.  The  greater  portion  uf 
the  mass  or  sponge  consists  of  small  cylindrical  thread 
or  fibres,  various  in  sixc.  The  spicule  are  not 
within  these,  but  in  the  large  and  flattened  fibre*.  ami 
varying  in  number  from  one  to  three  or  more,  imtKti**' 
In  their  substance.  Sometimes  one  spicidum  project* » 
half  or  more  from  the  side  or  the  fibre,  and  is  then  onty 
covered  with  the  animal  matter  at  the  base,  or  half  »'.r 
up.  The  fibres  or  the  West  Indian  specks  of  sp**** 
have  been  clearly  proved  to  be  solid.  In  the  rare  varietr 
of  Turkey  sponge,  the  fibres  arc  possessed  or  vessels  »hi^» 
anastomose  In  various  directions,  differing  much  is 
and  not  imbedded  in  horny  fibre,  but  in  a  separate  sheath. 
This  true  vascular  tissue  performs  very  Important  fac- 
tions in  the  economy  of  the  animal  during  life,  la  sW 
of  the  tubes  or  sponge  have  been  observed  small  global 
the  largest  or  which  measured  the  1666th  or  an  loch,  anl 
the  smallest  the  V),00nth  or  an  Inch.  They  were  afdtwri- 


htto  left.  (Sees  Paper 
ting  of  the  Mkroscoptcii 


ally  perceived  to  move  rrom 
read  by  Mr.  Bowerbank  at  a  m 
Society  In  1841.) 

SPONGE  TENT,  Is  formed  by  dipping  sponge  into M 
melted  wax  plaister,  and  pressing  it  till  cold  bet«ero  t«  > 
iron  plates :  It  is  then  cut  into  pieces,  and  used  for  dilat- 
ing wounds. 

SPO'NGIJE.  The  name  of  a  class  or  aquatic  Zooph  '<•« 
composed  or  the  different  genera  and  species  or  spo«f 

SPO'NGIOLE.  In  Botany,  the  lax  cellular  tissue 
and  mucus  situated  at  the  extremities  or  roots,  hating 
the  property  or  absorbing  fluid  like  a  sponge ;  sr  hence  the 
name. 

SPO'NSIONS.  In  International  Law,  acts  and  ra- 
gageraents  made  on  behalf  of  states  by  agents  not  spe- 
cially authorised,  or  exceeding  the  limits  of  the  authority 
under  which  they  purport  to  be  made,  arc  so  cslW  by 
writers  on  this  branch  of  jurisprudence.  Such  cona- 
tions must  hfl  confirmed  by  express  or  tacit  ratiacaooc; 
the  latter  of  which  ts  implied  from  the  fact  of  actb« 
-T  it  as  IT  bound  by  its  stipulaliodi ;  but  mere  alien" 


is  not,  in  general,  held  equivalent  to  ratification.  Such 
are  the  official  acts  or  admirals  and  generals  sMptodtai 
or  limiting  hostilities,  capitulations  or  surrender,  cartel' 
of  exchange,  ttc.  (See  Grotiui,  DcJurcSel.  etP*  .lih IU  • 
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STADIUM. 


purpose  with  a  wlcKcr 
his  dole  was  general  I  v 
•urn  thua  distributed. 


Vattel,  lir.  It. ;  Wheaton,  On  Intel-national  Law,  vol.  1. 
p.  291.) 

SPO  NSORS.  In  the  Roman  Catholic,  Greek,  Lu- 
theran, and  Calvinlstic  Churches  on  the  Continent,  and 
in  the  Church  of  England,  the  name  given  to  the  parties 
who  at  the  baptism  of  infants  make  a  profession  of -the 
Christian  faith  in  their/ name,  and  guarantee  their  re- 
ligious education.  (See  Neander^s  Church  History,  vol.  I. 
part  2.)  In  the  Presbyterian  Church,  baptism  is  ad- 
ministered without  sponsors. 

SPOO'NDRIFT.  Thelightspray  blownoffthe  waves 
in  a  violent  wind. 

SPCRADIC.   (Gr.  *ru<«,  /  tow.)   A  term  applied 
to  such  diseases  as  attack  a  few  persons  at  a  time. 

SPORANGI'UM.  (Gr.  rw*em,  a  setd,  and  myyvn, 
a  vessel. )  The  case  in  which  the  reproductive  matter  of 
ferns,  mosses,  and  many  other  Cryptogam Ic  plants  is  en- 
closed. Sporangiolum  is  the  tame  part,  when  so  small 
as  to  Ik*  microscopic. 

SPORFDIA.   (Gr.  and  uit,  form.)   A  term 

used  In  describing  Algae  and  Characcse,  to  denote  the 
granules  which  resemble  sporules,  but  which  are  of  a 
doubtful  nature.  Also  in  describing  Fungi,  to  indicate 
the  immediate  covering  of  the  sporules. 

SPORIDIO'LA.   The  sporules  or  reproductive  gra- 
nules of  Fungi. 

SPO'RTUM,  SPORTULA.  In  Roman  Antiquities. 
It  was  an  ancient  usage  in  Rome  for  rich  men  to  distribute 
victuals  on  certain  occasions  among  their  poor  clients, 

for  the  purpose  with  a  wickei 
».  Afterwards  this  dole 
_ri  and  the 
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called  sportula. 

SPO'RULES,  or  SPORES.  (Gr.  a  seed.)  The 

reproductive  bodies  of  Asexual  or  Cryptogamic  plants  ; 
differing  from  seeds  in  not  being  generated  by  impreg- 
nation, and  in  having  no  definite  and  predetermined 
points  of  growth,  but  springing  forth  into  young  plants 
from  any  part  of  their  surface. 

SPOTS  ON  THE  SUN.  See  sin. 
SPRING.  In  Astronomy,  one  of  the  four  seasons  of 
the  year.  For  the  northern  hemisphere,  the  spring 
season  begins  when  the  sun  enters  Aries,  the  first  of  the 
northern  signs,  or  about  the  21st  of  March,  and  ends  at 
the  time  of  the  summer  solstice.   See  Seasons. 

Spring.  In  Mechanics,  a  piece  of  mechanism,  formed 
of  tempered  steel  or  some  other  elastic  substance,  ap- 
plied mostly  for  the  purposes  of  producing  resistance,  or 
of  preventing  a  shock  from  the  collision  of  bard  bodies, 
or  of  giving  motion  to  mechanism  by  it*  effort  to  unbend 
Itself.  For  the  law  of  the  force  exerted  by  a  spring,  see 
Elastic  Curve. 
Sprino.  In  Natural  History.  See  Fountain. 
Spring.  In  Naval  language,  a  rope  or  hawser  by 
which  a  ship  Is  held  at  one  part,  a»  the  bow  or  quarter, 
in  order  to  keep  her  in  a  particular  position,  or  to  turn 
her  in  a  short  compass. 

SPRINGING.  In  Architecture,  the  lower  part  of  an 
arch  ;  or  that  part  from  which  it  rises. 

SPRING  TIDES.  The  tides  at  the  times  of  the  new 
and  full  moon.  At  these  times  the  sun  and  moon  are  in 
a  straight  line  with  the  earth,  and  their  Joint  effect  in 
raising  the  waters  of  the  ocean  is  a  maximum,  and  the 
tides  are  consequently  the  highest.   See  Tinas. 

SPRIT  SAIL.  This  Is  generally  a  four-cornered 
fore-and-aft  sail,  supported  diagonally" by  apiece  of  wood 
called  the  sprit.  Ships  formerly  carried  sails  on  their 
sprit-sail  yards. 

SQUA'DRON,  in  Military  affairs,  signifies  a  body  of 
cavalry,  averaging  from  one  to  two  hundred  men.  In 
naval  matters,  it  u  applied  to  a  detachment  or  ships  em- 
ployed on  a  particular  expedition. 

SQUALL.  The  Sea  term  for  a  gust  of  wind,  or  for  a 
short  temporary  increase  in  the  force  of  the  wind. 

SQUA'MA.  (Lat.  a  soaie.)  The  bracteae  of  an 
amentum  ;  also  used  occasionally  for  any  kind  of  bracted 
or  rudimentary  leaf  which  has  a  scaly  appearance. 

SQUA'MMIPENNES.  (Lat.  squama;  penna.  a  fin.) 
The  name  of  a  family  of  Acanthopteryglous  fishes,  com- 
prising those  which  have  the  dorsal  and  anal  fins  covered 
with  scales. 

SQUA'MOUS.  (Lat.  squama,  a  scale.)  In  Zoology, 
when  a  surface  Is  covered  with  small  scales. 

SQUARE.  In  Geometry,  afour-sided  rectilineal  figure, 
of  which  all  the  angles  are  right  angles,  and  all  the  sides 
sjsftassl 

SQUARE  MEASURES.  The  squares  of  the  lineal 
measures.    See  Measure. 

SQUARE  NUMBER.  In  Arithmetic,  is  the  product 
number  multiplied  by  itself.  Thus,  the  squares  of 
natural  numbers,  1,  2,  3,  4,  5,  Ac,  are  respectively, 
1,  4,  9.  16,  23,  tec  The  square  numbers  arc  the  first 
serio*  of  figurate  numbers  derived  from  the  progression 
1  3.  ft,  7,  9.  Ac,  In  which  the  common  difference  of  the 
Is  2.  (See  Fiouratb  Numbers.)  Among  the  pro- 
i  of  square  numbers  the  following  may  be 


tloncd :  —Every  odd  square  number  is  of  the  form  Rn  +  I, 
or  when  divided  by  8  leaves  1  for  the  remainder.  Every 
even  square  number  Is  of  the  form  4  n,  or  is  divisible 
by  4.  Every  square  number  ends  with  one  or  other  of  the 
following  digits,  0,  1,  4,  5,6,  9.  No  uuinbcr  of  the  form 
2  ml  +  3  n-  can  be  a  square. 

SQUARE- RIGGED.  The  term  for  a  vessel  carrying 
square  sails,  which  are  extended  by  yards  suspended 
horizontally,  or  slung  by  the  middle. 

SQUARE  ROOT.  In  Arithmetic,  the  square  root 
of  any  number  Is  the  number  which  being  multiplied 
Into  itself  produces  the  given  number.  Thus  12  is  the 
square  root  of  144,  \  is  the  square  root  of  J,  and  -05  the 
square  root  of  '0023.  When  the  given  number  is  not 
an  exact  square,  the  root  may  be  found  to  any  de- 
gree of  approximation  by  the  process  for  extracting  tho 
square  root,  which  ts  taught  in  every  book  of  common 
arithmetic.  Sec  Quadratic  Equation. 

SQUILL.  The  root  of  the  Scilla  maritima.  Squills 
are  imported  from  the  Levant ;  they  have  a  nauseously 
bitter  and  very  acrid  flavour,  and  are  generally  cut  into 
slices  and  dried  for  pharmaceutical  uses.  There  arc  two 
varieties,  the  red  and  the  white ;  which,  however,  do  not 
appear  to  differ  materially  in  composition.  In  large 
doses  squill  is  purgative  antiemetic  ;  but  it  is  chiefly  em- 
ployed In  smaller  doses  as  a  powerful  expectorant,  and 
as  a  diuretic  In  combination  with  other  remedies.  Half 
an  ounce  of  oxymel  of  squills  is  sometimes  prescribed  as 
an  emetic  in  cases  where  the  bronchise  arts  much  loaded 
with  viscid  mucus,  and  in  the  chronic  coughs  of  old 

TSa*BAT  MATER  DOLOROSA.  The  first  words 
of  a  celebrated  Latin  hymn  of  the  church,  in 
lines  of  eight  syllables  without  metre ;  said,  to  have  I 
composed  by  a  Franciscan  monk  named  Jacopone,  in  the 
14th  century.  It  has  been  set  to  music  by  nearly  all  the 
greatest  composers  ;  but  the  U*»t  known  of  all  their 
compositions  Is  that  of  Pergolesi,  commenced  by  him 
when  nearly  on  his  deathbed,  and  finished  by  another 
hand.  The  stabat  mater  is  performed  in  the  eccle- 
siastical services  of  the  Roman  church  during  Holy 
Week. 

STACCA'TO.  (It.  separated.)  In  Music,  a  term 
denoting  that  the  notes  to  which  It  is  affixed  are  to  be 
detached  in  a  striking  way  from  each  other,  being  much 
like  spiccato,  which  see. 

STACK.  Corn  in  the  sheaf  piled  up  in  a  circular  or 
rectangular  figure,  brought  to  a  point  or  ridge  at  top, 
and  afterwards  thatched 


of 


to  protect  It  from  the  influence 
and  more  especially  from  rains.  The 


term  Is  also  sometimes  applied  to  hay  piled  up  (n  the 
same  manner  ;  which,  however,  In  most  places,  is  called 
a  rick.  The  foundation  of  a  corn  stack  Is  commonly 
made  on  a  platform  of  wood  or  iron,  raised  on  props  to 
protect  it  from  the  moisture  of  the  soil,  and  also  from 
rats  and  mice ;  In  which  respect  stacks  of  corn  differ  from 
ricks  of  hay,  which  are  built  always  on  the  ground. 

STA'DIUM.  (Gr.  #*«&«.)  A  measure  of  length  in 
use  among  the  ancient  Greeks  and  some  other  nations,  the 
precise  value  of  which  Is  unknown ;  though  there  are  some 
data  from  which  a  rough  approximation  to  its  value  may 
be  made.  The  most  ancient  measurement  of  an  arc  of  the 
terrestrial  meridian  is  that  of  Eratosthenes,  and  the  result 
gave  the  length  of  the  circumference  of  a  great  circle  = 
2.V),0O0  stadia.  But  the  circumference  of  the  earth's 
equator  is  known  to  be  nearly  23,000  English  miles ; 
whence,  supposing  the  measurement  of  Eratosthenes 
to  be  correct,  a  stadium  is  the  tenth  part  of  an  English 
mile.  Posldonlus  found  by  another  measurement  the 
circumference  of  the  earth  to  be  240,000  stadia :  on  the 
same  supposition  of  an  accurate  determination,  this 
gives  about  9|  stadia  to  the  English  mile.  But  It  is  to 
be  remarked,  that  little  dependence  can  be  placed  on 
these  ancient  measurements ;  for  Ptolemy  estimated  the 
circumference  of  the  earth  at  180,000  stadia,  which  is 
only  3-4ths  of  the  result  found  by  Posidonius.  The 
stadium  Is,  however,  supposed  to  have  been  different  at 
different  places.  (See  Paucton,  Metrotogie ;  also  the 
Quarterly  Review,  No.  3.)  The  best  account  of  the 
stadium,  and  the  ancient  mode  of  measuring  distances,  is 
to  be  collected  from  the  various  memoirs  of  Danville,  In 
the  Mem.  deVAcad.des  Jnscr.  vols,  xxhvxxvlii.xxxvl. ; 
and  Histoire  de  V Acad.  vols,  xxvii.  xxxl. 

Stadium.  In  Ancient  Architecture,  an  open  area 
used  for  exercises  by  the  Grecian  youth.  With  the  Ro- 
mans tt  was  much  in  the  form  of  the  circi.  but  most  of 
the  Grecian  stadia  were  enclosed  by  merely  an  earthen 
mound.  Vitruvius  Informs  us  that  Its  length  was  much 
greater  than  its  breadth  :  the  lists  were  formed  by  a  bank 
or  terrace.  Though  the  stadium  mostly  formed  part 
of  a  gymnasium,  it  sometimes  formed  a  separate  struc- 
ture, and  was  built  at  great  cost  and  with  considerable 
elegance ;  witness  that  on  the  Corinthian  Isthmus  men- 
tioned by  Pausania*.  as  well  as  that  of  Horodie  Atticus 
at  Athens,  which  was  of  large  dimensions,  and  constructed 
of  Pentelican  marble.  Besides  this,  mention  is 
by  that  author  of  several  others. 
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STADTH  OLDER. 

STA'DTHOLDER.  (Dut.  stadhouder,  ctty-hotder.) 
The  name  formerly  given  to  the  commander-in-chief  of 
the  military  forcei  in  the  republic  of  the  United  Nether- 
land*.  William  I.  Prince  of  Orange  had  hern  made 
governor  or  stadtholder  of  the  three  prov inccs  of  Holland, 
Zealand,  and  Utrecht ;  and  during  the  war  of  Independ- 
ence, he  was  continued  in  that  office  by  the  goodwill  of 
those  province*.  After  hit  death  the  Earl  of  Leicester 
was  declared  stadtholdcr  by  the  State*  General ;  while 
some  of  the  separate  provinces  appointed  Prince  Maurice, 
son  of  their  former  governor.  For  a  century  and  a  half 
afterwards  the  office  was  conferred  and  withdrawn  by 
the  several  provinces  at  many  different  times,  although 
alwavs  confined  to  members  of  the  house  of  Orange. 
W  ii  llam  I V .  Prince  of  Orange,  in  i  747,  was  the  fi  rst  general 
hereditary  stadtholdcr  ;  in  1794,  the  office  ceased  in  the 
French  conquest ;  in  1814,  the  present  head  of  the  house 
of  Orange  (who  recently  abdicated  in  favour  of  his  son) 
was  raised  to  the  throne  by  the  title  of  King  William  1. 
The  power  of  the  ttadtholder  varied  in  different  pro- 
vinces, and  at  different  periods. 


STAFF.  In  Music, 
them  on  which  music  is  written 
smu  In  Architecture.  See  Ritdrnitre. 
Staff.  In  Military  affairs,  those  officers  attached  to 
the  commander  of  an  army  to  assist  him  in  carrying  his 
plans  Into  execution.  They  consist  of  a  quartermaster- 
general,  adjutant-general,  majors  of  brigade,  tkc.  The 
importance  of  the  judicious  selection  of  a  staff  is  ably 
demonstrated  in  the  preface  to  James's  Military  Dic- 
tionary. 

STAFF  ANGLE.  In  Architecture,  a  square  rod 
of  wood  standing  flush  with  the  wall  on  each  of  its  sides, 
at  the  external  angles  of  plastering  on  the  inside  of 
apartment*,  to  prevent  the  angles  thereof  being  broken 
or  damaged. 

STAIRS.  In  Architecture,  step*  for  ascending  from 
the  lower  to  the  upper  part  of  a  house.  When  these 
are  enclosed  with  walls  or  balustrades,  with  landing- 
places  for  communication  between  the  several  stories 
of  a  building,  the  whole  is  called  a  staircase.  Vitru- 

of  staircases  in  his  Treatise  on 
•;  and  Indeed  with  the  ancients  they  form ed 
in  the  interior. 


STANZA. 

or  grasses  are  cot  over  only  two  or  three  time*  ha  tht 
course  of  a  season,  instead  of  being  continually  cropped 
by  the  bite  of  cattle  during  the  whole  summer,  theamouaf 
of  vegetable  produce  it  found  to  be  much  greater,  be- 
cause the  plant  while  growing  perfects  a  sufficient  number 
of  leaves  to  nourish  the  root ;  and  when  this  produce  u 
given  to  cattle  in  racks,  in  stables,  sheds,  or  small  court* 
much  less  of  it  is  wasted  than  if  it  were  i  mis  n  est  tt-: 
spot  where  it  grew.  Hence  any  given  surface  of  emig- 
rated land  will  producea  much  greater  quantity  of  lumber 
meat  under  crops  to  be  mown  than  under  herbage  : 
be  pastured ;  and  stall-feeding,  therefore,  is  one  of  the 

Ecatest  modern  improvement*  that  has  been  introduce.', 
to  husbandry.  There  can  be  little  doubt  that,  with 
the  progress  of  rural  improvement,  it  will  ultimately  be- 
come universal;  and  then,  and  not  till  then,  will  the 
butcher  meat  of  warm  climates  be  equal  to  that  of  sect 
climates  as  that  of  Britain.   In  warm  climates,  at  pre- 


such  as  iiartly  wind  and  partly  fly. 


Conical  concretions  of  carbonate 
roofs  of  calcareous  caverns,  and 


and  so  inconvenient  that  in  tome  cases  the  step*  are  a 
foot  in  height.  In  modern  architecture,  they  are  often 
constructed  with  great  display  of  skill  and  magnificence, 
and  are  no  small  test  of  the  skill  and  power  of  the  archi- 
tect. Those  stairs  which  proceed  In  a  right  line  of 
ascent  are  called  fliers;  when  tbey  wind  round  a  solid  or 
open  netrel  they  are  called  winders. 
i  parti 
STALA'CTITES 
of  lime  attached  to  th« 

formed  by  the  gradual  dropping  of  water  holding  the 
carbonate  in  solution  :  from  rrmXtwrm,  J  drop. 

STALA'GMITE.  Stalactical formations  of  carbonate 
of  lime,  found  upon  the  floors  of  calcareous  caverns. 

STALK.  In  Architecture,  an  ornament  resembling  a 
stalk  in  the  Corinthian  capital,  from  which  the  volutes 
and  helices  spring.    It  is  sometimes  fluted. 

STALL.  In  Architecture,  a  teat  raited  on  the  sides 
of  the  choir  or  chancel  of  a  church,  mostly  appropriated 
to  a  dignitary  of  a  cathedral  or  collegiate  church.  Some- 
time* stalls  are  placed  near  the  high  altar,  for  the  priest 
and  deacon  or  subdeacon  to  rest  whilst  the  service  In 
certain  parts  is  carried  on  by  the  choristers.  In  churches 
of  the  kinds  named  there  i*  generally  a  series  of  them. 
At  St.  George's  Chapel,  Windsor,  a  stall  is  appropriated 
to  every  Knight  of  the  Garter  after  his  election  and  instal- 
lation. 

STA'LLAGE.  In  Law,  a  duty  paid  for  the  liberty  of 
setting  up  moveable  stalls  or  tables,  or  the  like,  in  a  fair 
or  market ;  due  to  the  owner  of  the  soil  as  such,  to  set 
up  stalls  without  whose  licence  is  trespass.  When  the 
stalls  are  fixed  Into  the  ground,  the  duty  is  termed  pick- 
as  v. 

STALL-FEEDING.  Cattle  kept  In  stables,  and  tied 
up  separately,  which  have  their  food  brought  to  them, 
are  said  to  be  stall-fed.  The  advantages  of  this  mode  of 
fattening  cattle  are  very  great,  both  to  the  farmer  or 
feeder  and  to  the  public  ;  because  much  less  food  Is 
watted,  and  a  much  greater  quantity  of  manure  is  pro- 
duced. The  disadvantages  are,  that  more  manual  labour 
is  required  for  cutting  and  carrying  the  food  from  the 
field  to  the  stable  ;  and  that  the  flesh  of  the  animals,  for 
want  of  exercise  in  the  latter,  is  not  considered  to  whole- 
some or  high-flavoured  as  that  of  cattle  which  have 
pastured  at  large.  To  remedy  this  defect  of  stall- feed- 
ing, the  roost  enlightened  farmers,  Instead  of  rendering 
their  cattle  fixtures  by  tying  them  up  to  stake*,  put  two 
or  three  together  in  small  yards,  with  a  shed  at  one  end. 
In  which  they  can  take  exercise,  sh 


.  Oelter,  or  repose,  accord- 
to  their  Inclination.    By  this  mode  an  equal  quantity 
i*  produced  with  less  labour,  and  the  ' 


tent,  cattle  cannot  be  fattened  by  pasturing. 

STA'MENS.  (Lat.)   The  male  apparatus  of  a  I 

Theyr-  •~4  '  -4 

sist 


which  the  two  latter  are  essential,  and  the  former 
They  are  a  modified  form  of  the  petal,  and  arc  placed  net: 
it  on  the  inside  next  the  centre  of  a  flower.  liulcj«-ixleo:h 
of  their  physiological  importance,  they  arc  much  used  i> 
good  marks  of  discrimination  in  systematical  botany. 

STAMINI'DIA.  (Lat.  stamen.)  Those  bodies  shies 
are  supposed  to  be,  in  Ucpaticxc,  and  other  Cryptostacu: 
plants,  the  equivalent  of  anthers  in  more  perfect  pUaU- 

STAMP  DUTIES.  Duties  imposed  on  pk-cet  at 
parchment  snd  paper  on  which  many  species  of  legal 
instruments  are  written  ;  on  newspaper*,  advertisemeau 
cards,  dice.  Sec.  The  stamp  duties  have  been  cvmsoiaisted 
and  altered  by  a  great  variety  of  acts  of  parliament ;  and 
by  4  &  5  W.  4.  c.  60.  the  boards  of  stamps  and  taxes  are 
united  into  a  single  one. 

The  manner  in  which  the  stamp  duties  on  legal  in- 
struments are  chiefly  secured  is  by  prohibiting  the  re- 
ception of  them  in  evidence,  unlets  they  bear  the  suorp 
required  by  the  law.  Should  the  instrument,  after  bnag 
stamped  and  executed,  be  altered,  s  re* tamping  will  in 
certain  cases  be  requisite :  thus,  s  mere  mistake  may 
altered  without  a  stamp  ;  but  any  changejn  the  tenni  « ; 

former  one,  requires  a  fresh  stamp/  The^objectl*0!* 
an  instrument  arising  from  the  want  of  a  stamp  must  i- 
taken  at  the  trial  before  the  instrument  is  read  ;  but  h 
is  sufficient  for  the  purpose  of  evidence  that  the  instru- 
ment when  produced  on  the  trial  should  be  properly 
stamped,  although  it  may  not  have  been  stamped  wbea 
it  was  executed  ;  except  in  cases  where  the  commis- 
sioners of  stamps  are  prohibited,  by  express  enactment, 
from  affixing  in  this  manner  a  subsequent  stamp.  W  bca 
an  instrument  has  been  lost,  and  it  is  proposed  to 
ve  secondary  evidence  of  its  contents,  it  is  necessary 
rst  to  give  evidence  that  it  was  duly  stamped  ;  but  this 
fact  may  be  presumed  from  circumstances  :  and  where  as 
instrument  is  withheld  by  an  adversary  after  notice  to 
produce,  It  is  always  taken  as  against  him  that  it  is  so 
stamped.  An  unstamped  Instrument,  though  iiudxt- 
sible  in  evidence  of  its  contents,  may  yet  be  received  m 
evidence  for  collateral  purposes.  Thus,  in  tndictmrbt 
for  forgery  of  an  instrument,  the  instrument  may  t« 
produced,  although  unstamped;  and  an  agreement, 
although  unstamped,  is  admissible  for  the  purpose  of 


Is  reckoned  wholesome. 
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flesh  of 
Whcu  herbage  plants 


proving  usury,  Ac.    ( See  Starkic  on  Evident*. ) 

ST  A'N  CHION  S.  The  Sea  term  for  upright  supports 
in  general. 

STAND.  A  Sea  term,  used  variously ;  as,  for  cxamp!,-. 
a  sail  Is  said  to  stand  well  or  ill.   A  ship  is  said  to  stand 
towards^or  from  the  shore  or  any  object  (fur  to  Mi- 
ready.  *° 

STA'NDARD.  In  Botany,  the  upper  and  erect  petal 
of  that  form  of  corolla  which  is  called  Papiliouaccout, 
from  its  fancied  resemblance  to  a  butterfly. 

Standash.   See  Banner,  Flag. 

Sta'nuard  of  Monky.   .Sec  Mokrt. 

STA'NISLAUS,  SAINT.  A  Polish  order  of  knight- 
hood, founded  by  Stanislaus,  king  of  Poland,  in  1765; 
renewed  by  the  emperor  Alexander  in  1815. 

STA'NNARIKS.  (Lat. stannum,  irst.)  Thestannarv 
courts  of  Devon  and  Cornwall  are  courts  of  record  for 
the  administration  of  justice  among  the  tinners.  They 
arc  held  before  the  lord  warden  and  his  substitutes. 
The  privileges  of  the  tinners  were  confirmed  by  33  E.  1. 
The  appeal  from  the  lord  warden  lies  t. 
of  the  i'rlncc  of  Wales,  and  thence  to  I 

STA'NNIC  ACID.   Peroxide  of  tin. 

STA'NZA.  (Ital.  stanza,  station.)  In  Poetry,  a 
series  or  number  of  verses  connected  with  each  other  in 
a  poem,  of  which  the  metre  is  constructed  of  successive 
series  similar  in  arrangement.  The  stanza,  however, 
must  be  understood  to  form  a  shorter  division  than  the 
classical  strophe,  to  which  this  definition  would  l« 
equally  applicable.   The  term  is  of  Italian  origin,  and 
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STAPES. 

signifies  literally  n  station  or  resting  place :  it  it  to  called 
from  terminating  with  a  full  point  or  pause.  The  ottara 
rima,  which  consists  of  six  lines  in  alternate  rhyme  ended 
by  a  couplet,  the  lines  being  deca-  or  rather  hendeca- 
syllablc,  is  the  principal  Italian  stanza.  (See  Ottava 
Kims.)  The  Spenserian  stama  (which  was  perhaps  in- 
vented by  the  poet  from  whom  it  derives  its  name,  but 
certainly  first  applied  by  him  to  the  construction  of  a 
regular  poem)  consists  of  eight  deca-syllablc  verses  and 
an  Alexandrine  at  the  end;  the  first  and  third  verses 
forming  the  first  rhyme  ;  the  second,  fourth,  fifth,  and 
seventh  another ;  and  the  eighth  and  ninth  a  third 
rhyme.  Lord  Byron  has  Riven  both  to  the  Ottava  and 
the  Spenserian  stanza  in  English  verse  a  peculiar  and 
original  character.  ^ 

Stanza.     In  Architecture,  an  apartment  or  division 
in  a  building.  The  series  of  divisions  of  the  V 
instance,  are  called  the  stanzc  of  the  Vatican 

STAPES.   A  stirrup.  One 
car  is  so  called,  from  its  shape. 

STAPHYLO'MA.  ( Gr.rrssfwXu.  a  grape.)  A  disease 
of  the  eyeball,  in  which  the  cornea  becomes  opaque  and 
tumid,  forming  a  white  projection,  sometimes  resembling 
a  grape  in  shape  ;  it  occasionally  increases  to  a  great  ex- 
tent, and  requires  to  be  removed  by  an  operation. 

S  TA'PLE,  signified  originally  a  public  market,  whither 
merchants  were  obliged  to  carry  their  goods  for  sale ; 
but  It  is  now  applied  to  the  chief 


grown  or  manufactured  in  any  country. 

STAR.  (Gr.  arrest,  Ger.  stern.)  In  a  popular  sense, 
the  term  star  Is  used  to  designate  any  celestial  body 
whatever.  Including  the  planets  ;  but  in  astronomy  it  is 
applied  only  to  those  self-shining  bodies  which  are  situated 
beyond  the  sphere  of  solar  attraction,  and  consequently 
do  not  participate  in  the  motions  of  the  solar  system. 

One  of  the  first  results  of  the  observation  of  the  heavens 
was,  that  the  stars  maintain  always  the  same  positions 
relatively  to  each  other.  Hence  they  were  called  fired 
stars,  in  distinction  to  the planets,  or  wandering  start, 
which  are  constantly  changing  their  places  in  the  firma- 
ment. The  fixity  of  the  stars  is,  indeed,  not  absolute ;  for 
modern  observations  have  detected  some  changes  of  re- 
lative position  among  them ;  but  these  changes  are  so 
minute,  that  in  general  they  only  become  sensible  after 
the  lapse  of  a  number  of  years,  by  a  comparison  of  positions 
determined  with  the  most  perfect  Instruments  at  the  be- 
ginning and  end  of  the  interval.  They  are  consequently 
altogether  inappreciable  to  unassisted  vision,  and  the 
discovery  of  their  existence  has  not  rendered  a  change 
of  language  necessary  :  astronomers  still  speak  of  the/wed 
stars. 

Apparent  Magnitude  of  the  Start —  The  first  circum- 
stance which  arrests  the  attention  of  the  observer  of  the 
stars  is  the  great  differences  of  their  apparent  magnitudes 
or  their  relative  brightness.  In  order  to  establish  a  grada- 
tion in  this  respect,  and  for  the  convenience  of  description 
and  reference,  astronomers  divide  them  into  classes  or 
orders,  which  are  called  magnitudes.  A  few  of  the  most 
brilliant  are  denominated  stars  of  the  first  magnitude  ; 
those  of  an  inferior  degree  of  brightness  arc  of  the  second 
magnitude ;  and  so  on  down  to  the  6th  or  7th,  which,  ac- 
cording to  the  established  convention,  comprehend  all  the 
stars  visible  to  the  naked  eye.  The  gradation  is,  however, 
still  continued  among  those  which  arc  only  visible  in  the 
telescope,  and  magnitudes  from  the  Rth  to  the  16th  are 
familiar  to  those  who  arc  In  the  practice  of  using  powerful 
instruments.  It  Is,  however,  to  be  remarked,  that  this 
classification  is  not  (vised  on  any  photometrical  deter- 
mination, but  is  entirely  arbitrary.  "  Of  a  multitude  of 
bright  objects."  says  Sir  John  H 
bably.  intrinsically,  both  in  size 


ranged  at  unequal  distances  from  us,  one  must 
appear  the  brightest,  one  next  below  it,  and  so  on.  An 
order  of  succession  must  exist ;  and  it  is  a  matter  of  ab- 
solute indifference  where,  in  that  infinite  progression 
downwards  from  the  brightest  to  the  invisible,  we  choose 
to  draw  our  lines  of  demarcation.  All  this  Is  matter  of 
pure  convention.  Usage  has.  however,  established  such  a 
convention  ;  and  although  It  is  Impossible  to  determine 
exactly,  or  d  priori,  where  one  magnitude  ends  and  an- 
other begins,  and  although  different  observers  have  dif- 
fered In  their  magnitudes,  yet,  on  the  whole,  astronomers 
have  restricted  their  first  magnitudes  to  about  13  or  20 
principal  stars,  their  second  to  50  or  CO  next  inferior, 
their  third  to  about  200  yet  smaller,  and  so  on  ;  the  num. 
l>ers  increasing  very  rapidly  as  we  descend  In  the  scale 
of  brightness,  the  whole  number  of  stars  already  re- 
gistered, down  to  the  7th  magnitude  inclusive,  amounting 
to  15,000  or  20,000."  (Astronomy,  Cabinet  Cyclopedia, 
p.  374.) 

Arrangement  and  Nomenclature  of  the  Start*— In  order 
to  indicate  the  quarter  of  the  heavens  in  which  any  star  is 
situated  astronomers,  in  the  earliest  ages  of  the  science, 
had  recourse  to  the  method  of  forming  them  into  groups, 
to  which  they  gave  the  name  of  constellations,  or  aster- 

[tee Constellation),  and  dUtlnlKU^,,0<l^r°rtllff^5en^ 
lH3from  another  by  appellations  borrowed  in 


STAR. 

general  from  mythology,  and  suggested  by  vague  re- 
semblances or  fanciful  analogies,  the  origin  of  which  It 
is  now  difficult  or  impossible  to  trace.  A  few  or  the 
brightest  stars  received  particular  names ;  some  of  which, 
conferred  by  the  Greeks  and  Arabs,  have  been  preserved, 
as  Sirius,  Rlgel,  Aldebaran,  Arcturus.  Capella,  &c. ; 
but  it  is  obvious  that  this  nomenclature  could  not  be 
carried  to  any  great  extent.  The  system  which  has  pre- 
vailed in  modem  times,  and  been  generally  adopted  by 
astronomers  in  their  charts  and  catalogues,  was  invented 
by  Bayer,  whose  Uranometria,  containing  charts  of  all 
the  constellations,  was  first  published  at  Augsburg  in 
1603.  It  consists  In  distinguishing  the  stars  belonging  to 
each  constellation  by  the  letters  of  the  alphabet,  beginning 
with  the  brightest,  which  is  called  at.  The  next  brightest 
is  called  0,  the  next  in  order  of  brightness  y,  and  so  on  ; 
and  when  the  letters  of  the  Greek  alphabet  were  ex- 
hausted, Bayer  had  recourse  to  the  Roman,  and  then  to 
the  Italian.  It  is  to  be  observed,  that  the  order  of  the 
letters  indicates  only  the  relative  brightness  of  stars  in 
the  same  constellation,  without  reference  to  other  parts 
of  the  heavens.  Admitting  the  principle,  it  might  have 
been  simpler  to  have  employed  the  ordinal  numbers 
1,2.3,  4,Jfcc.for  distinguishing  individual  stars.  But 
great  perplexity  is  caused  by  the  Irregular  forms  of  the 
constellations,  whose  numerous  contortions  and  Inter, 
lacings  with  each  other  baffle  the  efforts  of  memory,  and 
which  seem,  as  Sir  J.  Herschel  remarks,  "  to  have  been 
purposely  named  and  delineated  to  cause  as  much  con- 
tusion as  possible." 

Distribution  of  the  Stars.  —  The  stars  are  very  Irre- 
gularly distributed  over  the  celestial  sphere.  In  some 
regions  spaces  of  considerable  magnitude  occur  in  which 
scarcely  a  single  star  is  to  be  seen,  while  in  others  they 
are  crowded  together,  so  as  to  present  to  the  unassisted 
eye  the  appearance  of  a  confused  mass  of  light.  A  great 
and  rapid  increase  of  number  Is  in  general  perceptible  as 
we  approach  the  borders  of  the  Milky  Way,  where  they  ap- 
pear, when  viewed  through  a  powerful  telescope,  to  be 
crowded  almost  beyond  imagination.  (See  Milky  Way.) 
Besides  the  general  increase  which  takes  place  towards 
this  region,  there  are  in  several  parts  of  the  heavens 
patches  or  clusters  of  stars,  where  great  numbers  are 
condensed  into  a  very  narrow  space.  A  telescope  turned 
upon  the  Pleiades  shows  fifty  or  sixty  large  stars  crowded 
together  within  a  small  area,  and  comparatively  insulated 
from  the  rest  of  the  heavens.  The  constellation  Coma 
Berenices  is  a  similar  group,  though  more  diffused.  An- 
other occurs  in  the  constellation  Cancer,  and  is  called 
Prssepe,  or  the  Beehive,  from  the  great  number  of  stars 
it  presents  in  the  telescope.  In  the  sword-handle  of 
Orion  there  is  also  a  group  of  the  same  kind,  but  in 
which  the  individual  stars  can  only  be  distinguished  In  a 
telescope  of  considerable  power  ;  and  in  various  parts  of 
the  heavens  there  are  found  luminous  spots  In  which  no 
star  can  be  distinguished  with  ordinary  telescopes,  but 
which,  when  viewed  through  very  powerful  instruments, 
are  found  to  consist  of  stars  crowded  together  so  as  to 
occupy  almost  a  definite  outline.  Many  of  them,  says  Sir 
J.  Herschel,  "  are  of  an  exactly  round  figure,  and  convey 
the  complete  Idea  of  a  globular  space  filled  full  of  stars. 
Insulated  in  the  heavens,  and  constituting  in  itself  a 
family  or  society  apart  from  the  rest,  and  subject  to  Its 
own  internal  laws.  It  would  be  a  vain  task  to  count  the 
stars  in  one  of  these  globular  clusters.  They  are  not  to 
bo  reckoned  by  hundreds:  and  on  a  rough  calculation, 
grounded  on  the  apparent  Intervals  between  them  at  the 


borders  (where  they  are  not  seen  projected  on  each  other) 
and  the  angular  diameter  of  the  whole  group,  it  would 


and  wedged  together  in  a  round  space,  whose  angular 
diameter  does  not  exceed  8  or  10  minutes  ;  that  is  to  say, 
in  an  area  not  exceeding  the  tenth  part  of  that  covered 
by  the  moon."   (Astronomy,  p.  400.) 

Number  of  the  Stars.  —  Hopeless  as  any  attempt  to 
count  the  number  of  the"  starry  host  "  may  appear  to  be, 
it  has  nevertheless  beeu  sometimes  made.  Of  the  stars 
visible  to  the  naked  eye  at  any  one  time,  the  number 
probably  does  not  exceed  a  few  thousands  ;  but  in  the 
telescope  they  are  prodigiously  multiplied.  SirW.  Herschel 
estimates  that  in  a  zone  not  exceeding  two  degrees  In 
breadth,  but  Including  a  portion  of  the  Milky  Way,  the 
number  which  passed  through  the  field  of  his  telescope 
in  a  single  hour  amounted  to  50,000.  On  account  of 
their  irregular  distribution  this  estimate  furnishes  a 
very  Imperfect  datum  for  Inferring  the  whole  number  In 
the  sphere ;  but  it  has  been  supposed  that  not  fewer  than 
75  millions  may  be  visible  in  a  good  telescope.  Baron 
Zach,  indeed,  was  of  opinion  that  there  may  be  1000 
millions  in  the  entire  heavens.  But  It  is  abundantly 
obvious  that  all  estimates  of  this  sort  arc  nothing  better 
than  fanciful  conjectures  and  Instead  of  a  limit  being 
found  to  the  number  of  the  stars,  there  is  an  Infinitely 
greater  probability  that  If  an  observer  could  transport 
himself  to  the  remotest  visible  star,  he  would  there 
a  firmament  not  ess  rich  than  the  otic  he  K  it 
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behind.  "  Every  increase,"  says  Sir  J.  Herschel, "  in  the 
dimensions  and  power  of  instruments,  which  successive 
improvements  in  optical  science  have  attained,  has  brought 
into  view  multitudes  innumerable  of  objects  invisible 
before ;  so  that,  for  any  thing  experience  has  hitherto 
taught  us,  the  number  of  the  stars  may  bo  really  infinite, 
in  the  only  sense  in  which  we  can  assign  a  meaning  to 
the  word.     (Astronomy,  p.  373.) 

Parallax  and  Distance  af  the  Stars.  —  The  distance  of 
the  fixed  stars  from  the  earth  has  in  all  ages  been  an  ob- 
ject of  interest  and  inquiry.  The  element  from  which 
the  distance  can  be  deduced  is  the  .annual  parallax,  or 
the  angle  subtended  by  the  diameter  of  the  earth's  orbit 
at  the  distance  of  the  star  (u*  Parallax)  ;  but  this  dis- 
tance is  so  great  that  if  we  except  one  or  two  instances, 
perhaps  still  doubtful,  all  the  attempts  of  astronomers  to 
determine  it  have  hitherto  been  fruitless.  The  instance 
in  w  hich  the  observations  have  most  probably  shown  the 
annual  parallax  to  have  a  measurable  value  is  that  of 
the  double  star  61  Cygnl,  observed  by  Besscl  at  Kbnlgs- 
berg  in  1839  and  1840.  The  value  of  the  parallax  ob- 
tained by  this  celebrated  astronome r  was  0  3483"  (a  little 
more  than  the  third  part  of  a  second),  from  which  it  re- 
sults that  the  distance  of  the  star  is  592,000  times  the 
mean  radius  of  the  earth's  orbit ;  a  distance  so  enormous, 
that  light,  which  is  propagated  with  a  velocity  of  192,000 
miles  in  a  second,  would  require  years  to  traverse  It. 
(Monthly  Notices  of  the  lloyal  Astr.  Society.  May,  1840.) 
Now  there  is  every  reason  to  believe  that  this  Is  one  of 
the  nearest  of  the  fixed  stars  ;  and  it  is  no  extravagant 
supposition  that  there  may  be  others  still  visible  which 
are  a  thousand  times  more  remote.  If,  therefore,  one  of 
these  were  annihilated,  some  ten  thousand  years  would 
elapse  before  its  extinction  could  be  perceived  at  the  dis- 
tance of  the  earth. 

Proper  Motions  of  Ike  Stars.  —  On  comparing  the  places 
of  the  stars  determined  by  recent  observations  with  the 
positions  assigned  to  them  in  the  older  catalogues,  it  is 
found  that  many  of  them  have  undergone  a  very  sensible 
displacement.  Within  the  last  fifty  years  the  double  star 
61  Cygni,  above  mentioned,  has  moved  through  4' 23" 
of  right  ascension  ;  and  as  the  motion  appears  to  be  uni- 
form, its  rate  is  therefore  about  5  3"  annually.  Another 
star  (m  Cassiopeia*)  has  an  annual  proper  motion  of374". 
The  number  of  stars  in  which  such  motion  has  been  de- 
tected, though  of  smaller  amount  than  In  the  above  in- 
stances, it  very  considerable.  Out  of  2959  stars  In  the 
catalogues  of  Bradley  and  Piaszi,  Bessel  found  425  haTing 
a  proper  motion  of  not  less  than  0"2".  The  discovery  of 
the  exiitencc  of  such  changes  in  the  places  of  the  stars 
gives  rise  to  some  interesting  speculations  relative  to  the 
constitution  of  the  universe.  That  the  stars  gravitate  to 
each  other  like  the  bodies  of  the  solar  system  is  rendered 
certain  from  the  phenomena  of  binary  stars;  and  when 
we  admit  the  prevalence  of  this  force  among  them,  we 
are  led  to  suppose  a  centrifugal  force  to  be  necessary  to 
counteract  the  tendency  to  a  general  collapse  produced 
by  their  mutual  gravitation.  Hence  we  conclude  that 
the  proper  motions  must  be  performed  in  circular  or 
elliptic  orbits  round  some  very  remote  centre  ;  and 
as  every  appearance  leads  us  to  suppose  the  stars  to  be 
bodies  of  the  tame  nature  as  our  own  sun,  it  becomes 
extremely  probable  that  the  sun  with  its  attendant  system 
is  transported  through  space  with  a  similar  motion.  Now 
the  translation  of  the  solar  system  would  necessarily 
give  rise  to  an  apparent  change  of  the  positions  of  the 
stars ;  for  in  consequence  of  the  diminution  of  distance. 


they  must  appear  to  recede  from  that  point  of  the  heavens 
towards  which  the  sun's  motion  is  directed,  and  to  con- 
verge and  become  more  condensed  in  the  region  diame- 
trically opposite.  Sir  William  Hcrschel  was  of  opinion 
that  this  is  what  actually  takes  place,  and  that  a  general 
recess  of  the  principal  stars  from  the  point  occupied  by 
C  Herculis  is  already  Indicated  by  the  catalogues,  and 
consequently  that  the  solar  system  is  carried  forward  in 
the  direction  of  that  star.  It  seems,  however,  to  be  the 
opinion  of  astronomers  at  present,  that  the  observations 
are  not  yet  sufficient  to  establish  the  certainty  of  this 
motion  ;  but  whether  the  supposition  shall  be  confirmed 
or  not,  it  is  evident  that  the  proper  motions  which  hare 
been  remarked  cannot  bo  all  accounted  for  in  this  way. 
They  appear,  indeed,  to  be  subject  to  no  one  assignable 
law.  but  to  be  directed  to  many  different  and  even  oppo- 
site points  of  space.  It  Is  a  curious  circumstance,  and 
was  first  noticed  by  Bessel,  that  a  large  proportion  of  the 
stars  which  have  a  pro|>er  motion  are  double  stars.  In 
the  Memoirs  of  the  lloyal  Astron.  Society,  vol.  ii.,  a  list 
is  given  of  all  the  stars  whose  proper  motions,  as  deter, 
mined  by  comparison  of  the  observations  of  Bradley  and 
Mayer  with  PiaxsTs  catalogue,  exceed  half  a  second  cither 
in  right  ascension  or  declination. 

Variable  and  Periodic  Stars.  —  The  proper  motions 
are  not  the  only  indications  of  the  existence  of  active 
forces  In  the  stellar  regions.  Many  stars  have  been  ob- 
served whose  light  appears  to  undergo  a  regular  periodic 
increase  and  diminution  of  brightness,  amounting  in  some 
instances  to  a  complete  extinction  and  revival.    Of  this 
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kind  one  of  the  most  remarkable  is  the  star 
the  constellation  t'ctus,  or  the  Whale,  which  bas  a  j, 
of  about  334  days.  At  its  greatest  brightness  it  is  a  stir 
of  the  second  or  third  magnitude,  and  continues  in  Us* 
state  about  a  fortnight,  when  its  light  begins  to  war,-, 
and  at  the  end  of  three  months  it  becomes  tor  same  tat". 
invisible  to  the  naked  eye.  Algol,  in  tbe  rontielU* 
Perseus,  appears  for  about  62  hours  as  a  star  of  the  -rc^r*-' 
magnitude  ;  its  light  then  suddenly  diminish*-*,  and  n 
about  3 j  hours  it  is  reduced  to  the  fifth  magnitude .  * 
then  begins  to  revive,  and  in  the  space  of  3-J  hours  t&r* 
it  is  restored  to  its  original  state,  thus  accomplishing  in 
period  in  about  69  hours.  Tbe  star  i  Cepbei  bai  s 
period  of  about  5  days  H|  hour*,  and  yS  Lyras  one  of » 
days  9  hours.  A  star  In  the  breast  of  the  Swan  has  a  pe- 
riod of  about  15  years,  during  five  of  which  it  is  inn-fts*. 
Various  other  similar  instances  hare  been  remarked ,  ass 
recently  Sir  John  Herschel  has  pointed  out  «  Cassiapn* 
and  •  6rionis  (the  latter  of  the  first  magnitude)  as  *  Ar- 
able stars.  (Monthly  Notices  of 
May  1839,  and  June  1840.) 

Several  hypotheses  have 
these  variations.  Newton  i 
about  axes  of  rotation,  like  1 
parts  of  their  surfaces  may  be  covered  wit 
fitted  to  emit  light.  Maupertui*  supposed, 
figure  is  not  globular  but  flat,  and  that  tbe  variations  r< 
brilliancy  depend  on  the  angle  made  by  tbe  flat  sides  wita 
the  visual  ray.  Others,  again,  have  imagined  thtf  tV 
partial  obscurations  may  be  occasioned  by  dark  bodies  or 
planets  revolving  about  them  in  regular  periods. 

Temporary  Stars.  — On  examining  ancient  catalogue*  i 
is  found  that  some  stars  formerly  distinguished  by  tb-^r 
splendour  have  entirely  disappeared,  no  stars  betas;  i>-« 
found  in  the  places  which  they  are  set  down  as  ha» 

Others  have  suddenly  shone  forth  with  t\- 
brilliancy,  and  after  a  lunger  or  shorter  period 
have  gradually  died  away,  and  become  extinct.  A  phe- 
nomenon of  this  kind  about  125  years  b.  c.  induced  Hhv 
parchus  to  undertake  the  formation  of  his  catalogue,  la 
the  year  389  of  our  era  a  star  suddenly  biased  forth  Dear 
<t  Aquiue,  and  remained  for  three  weeks  as  bright  as 
Venus,  and  then  disappeared.  But  one  of  the  most  re- 
markable instances  is  that  of  the  star  which  appeared  n 
1572,  and  was  observed  by  the  i 
It  suddenly  shone  forth  in  the  constellation 
attained  a  splendour  equal  to  that  of  Jupiter  and  Vena 
when  nearest  tbe  earth,  and  could  be  seen  by  the  nasrd 
eye  at  mid-day.  Its  brightness  gradually  diminishi-d.  arJ 
at  the  end  of  sixteen  months  it  disappeared,  and  hi> 
never  been  seen  since.  During  the  time  of  its  risibility, 
its  apparent  place  remained  unchanged.  All  the  pheno- 
mena attending  It  ore  fully  described  by  Tycho  hi  hu 
work  entitled  De  Nora  Steila  Anni.  1573.  A  suni'.ir 
phenomenon  occurred  in  the  year  1604,  in  the  const*  1- 
latlnn  Serpentarius.  of  which  an  account  is  given  by  Kepler 
(Dc  Stella  Nova  in  Pede  Serpent  a  ni.  Pragae,  160b).  For 
various  other  instances  of  a  similar  kind,  and  also  of  stars 
set  down  in  the  catalogues^ but  wjdch^ouinot  now  t* 

tome  i.  p.  259. 

Double  and  Multiple  Stars —  Many  of  the  stars  which 
appear  to  the  naked  eye.  or  in  telescopes  of  feeble  power, 
merely  as  bright  points,  are  found,  when  ol 
high  magnifying  powers,  to  be  composed  of  two, 
some  of  them  of  three  or  more  stars,  in 
sition.  This  appci 
stance  of  two  stars  being  situated  in 
of  view  ;  for  it  is  evident  that  two  stars  thus  . 
appear  as  a  double  star,  however  great  the  real 
between  them  may  be.  It  was  suggested  by  Galileo  that 
the  variations  (if  sensible)  of  tbe  apparent  distance  be- 
tween two  contiguous  stars  would  furnish  a  good  method 
of  determining  the  annual  parallax  ;  and  a  series  of  re- 
servations on  double  stars  was  undertaken  by  Sir  WilUsn 
Herschel  with  a  view  to  this  question.  The  result,  how- 
ever, was  a  discovery  of  a  very  different  kind;  for  insti'**t 
of  finding  an  alternate  increase  and  decrease  of  the  appa- 
rent distance  between  the  two  stars,  which  would  be  tbe 
consequence  of  an  annual  parallax,  he  observed  in  some 
instances  a  regular  progressive  change  from  year  to  year 
in  one  direction.  By  reason  of  the  slowness  of  the  ap- 
parent motion,  a  considerable  interval  elapsed  before  fee 
was  able  to  determine  its  laws  ;  but  it  was  explicitly  an- 
nounced by  him  in  1803  that  there  exist  sidereal  systems 
composed  of  two  stars,  one  revolving 
or  both  about  a  common  centre, 
tions  have  fully  confirmed  this  discovery  ;  and  in 
Instances  even  the  elliptlcity  of  the  orbits  and  the  | 
of  revolution  have  been  determined, 
binary  systems,  as  they  are  called,  have  periods  of  great 
length,  and  w  hich,  consequently,  have  been  inferred  from 
observations  continued  during  the  " 
small  part  of  their  orbits.  Thus,  y  Lconisl 
motion  of  about  only  3-10ths  of  a  degree  in  a  . 
consequentlv  requires  1200  years  to  complete  it»  rv*.«iu- 
tion.   The  star  y  Virginia,  which  consists  of  two  stars  of 
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varly  the  same  magnitude,  has  a  period  of  659  years. 
The  period  or  Gl  Cygnl  is  452  years,  and  that  of  Castor 
Mfl  year*.  There  are  others,  however,  having  much 
ihorter  periods,  and  which  have  already  been  observed 
:hrough  their  entire  orbits.  'Hie  star  n  Corona*,  for  ex- 
ample, has  a  period  of  little  morn  than  43  years,  and 
l.Ls  consequenly  completed  nearly  two  revolutions  since 
t*  discovery  as  a  double  star  by  sir  William  Herschel  in 
1 7»»1 ;  {  Ursa*  Majoris  has  a  period  of  about  584  years, 
ind  70  Ophiuchi  one  of  about  80  years.  Since  the  time 
tf  Sir  William  Herschel,  the  observation  of  double  stars 
..I-  h.-i-n  a  subject"  of  much  Inten  st  in  astronomy,  an<l 
-ataloguet  containing  some  thousands  of  them  have  been 
>ublUned,  giving  the  apparent  distances  of  the  two 
xxlics,  and  their  angles  of  position,  or  the  direction  of  the 
traight  line  which  joins  them,  by  comparing  which  with 
uture  observations  their  orbits  and  periods  will  become 
inown.  (Herschel  and  South,  Phil  Trans.  1826;  Her- 
chel.  Memoirs  qfthe  lloyal  Astrotwm.  Society,  vol.  ill. ; 
>truve.  Catalogus  Stcllarum  Dupiicium  et  Multiplicium, 
I'etropoli.  1837.) 
About  40  or  AO  of  the  double  stars  are  already  known 
or  revol  ving  systems  ;  and  there  are  others 

rs ;  and  systems  have  been 
of  five  and  even  more  stars,  all  ap- 
_  to  revolve  about  a  common  centre. 
Some  of  the  binary  systems  afford  curious  Instances  of 
ontrastcd  colours,  the  colour  of  the  smaller  star  being 
requently  complementary  to  that  of  the  larger.  In  such 
n stances  the  larger  star  is  usually  of  a  ruddy  or  orange 
iu«\  and  the  smaller  one  blue  or  green.  Sir  J.  Herschel 
hinks  it  probable  that  the  colour  of  the  small  star  Is  the 
iflbct  of  the  brighter  light  of  the  largo  one ;  for  It  is  a 
teneral  law  of  optics  that  when  the  retina  is  under  the 
ixcitement  of  any  bright-coloured  light,  feebler  lights  for 
lie  time  appear  coloured  with  the  complementary  tints. 
This  opinion  seems  strengthened  by  the  fact  that  though 
mutated  stars  of  a  red  colour,  almost  as  deep  as  that  of 
tlood,  appear  in  many  parts  of  the  heavens,  no  green  or 
due  star  (of  any  decided  hue)  has  been  noticed  unasso- 
iated  with  a  companion  brighter  than  itself. 
Intrinsic  Light  of  the  Stars — On  account  of  the  distance 
Ft  is  not  possible  to  form  any  idea  of  their 
;  for  when  viewed  through  good  tele- 
ar  simply  as  luminous  points  without 
my  sensible  disks.  Their  light  may,  however,  be  corn- 
ered with  that  of  any  other  luminous  object ;  and  Dr. 
A'ollaston  found  by  photometrical  experiments  the  light 
if  Sirius,  the  brightest  of  the  fixed  stars,  to  be  to  that  of 
he  sun  In  the  ratio  of  I  to  20,000.000,000.  Kow  the  pro- 
Mjrtion  of  light  received  from  any  luminous  body  being 
nversely  as  the  square  of  its  distance,  it  follows  that  the 
un  would  require  to  be  removed  to  141,400  (the  square 
oot  of  the  above  number)  times  its  actual  distance.  In 
»rder  that  its  light  should  be  equal  to  that  of  Sirius.  But 
he  parallax  of  Sirius,  if  sensible  at  all,  is  undoubtedly 
ess  than  1",  whence  it  is  easily  calculated  that  the  dis- 
ance  of  Sirius  cannot  be  less  than  200,000  times  the  dis- 
ance  of  the  sun  from  the  earth  :  from  this  It  follows  that 
he  light  of  Sirius  cannot  tie  less  than  the  double  of  that 
miitted  by  the  sun.  Dr.  Wollaston,  assuming  a  smaller 
uid  more  probable  limit  of  the  parallax,  supposes  the 
ight  of  Sirius  to  be  equal  to  that  of  fourte* 
~Vans.  1829  ;  Hersckers  i 
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Trans.  1829  ;  Hersckers  Astronomy,  p.  380.) 
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the  stars  has  formed 
in  all  ages ;  for 

is  to"  them  that  the  motions  of  the  planets  and  all 
he  other  bodies  of  the  solar  system  are  referred,  the 
;  now  ledge  of  their  exact  relative  positions  Is  the  found, 
it i on  of  all  our  astronomical  theories,  and  of  all  the 
ipplications  of  the  science  to  the  practical  purposes  of 
teography  and  navigation.  The  discovery  of  their  proper 
notions  could  only  be  made  after  instruments  and  me- 
hods  of  observation  and  theory  had  been  brought  to  a 
tate  of  great  perfection,  and  is  consequently  of  recent 
late.  For  our  knowledge  of  binary  and  other  systems 
if  connected  stars,  and,  in  general,  of  all  the  facts  which 
»ave  been  brought  to  light  respecting  the  physical  con- 
titution  of  the  stars,  we  are  chiefly  Indebted  to  the  two 
lerwhels  ;  ami  so  pre-eminently  distinguished  have  been 
he  labours  and  disco* erics  of  these  illustrious  astro- 
lomers  in  this  department  of  observation,  that  it  is  now 
uually  called  the  Herschclian  branch  of  astronomy,  In 
ontradistinction  to  the  observation  of  positions  which 
orms  the  business  of  national  observatories.  See  As- 
tronomy. Nebula. 

STARBOARD.  The  right-hand  side  of  a  ship,  look- 
ng  forwards. 

STARCH.  (Germ,  starke.)  Starch  is  one  of  the 
ximate  principles  of  vegetable*.  It  it 
id  by  its  Insipidity,  and  by  insolubility  in 
In  alcohol,  and  In  ether.  It  dissolves  in.  or  at 
east  forms  a  gelatinous  compound  with  water,  heated  to 
l7-r»° ;  and  this  solution,  even  when  much  diluted,  is  ren- 
1<  red  blue  by  iodine.  This  admirable  test  of  the  presence 
)i  starch  is  uot  effective  In  hut  solutions  ;  and  by  boiling 
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the  blue  colour  disappears,  but  returns  In  strong  solutions 
as  they  cool.  The  term  starch  is  commercially  applied  to 
that  obtained  from  wheat,  which  for  this  manufacture  is 
ground  and  diffused  through  vats  of  water,  where  it  un- 
dergoes a  slight  fermentation,  and  acquires  a  peculiar  sour 
smell.  A  part  of  the  gluten  and  albumen  of  the  grain  is 
thus  separated  in  the  form  of  a  viscid  scum  ;  the  starch 
being  in  the  form  of  a  finely  divided  white  powder,  is 
gradually  further  separated  by  washing  in  large  quantities 
of  water,  from  which  it  is  ultimately  allowed  to  settle,  and 
put  into  boxes  lined  with  linen  to  drain  ;  it  is  then  cut 
into  squares,  which  are  dried  first  in  airy  chambers  upon 
porous  bricks,  and  afterwards  rolled  up  in  papers  and 
stove  dried  ;  it  is  in  this  latter  operation  that  the  starch 
acquires  that  peculiar  columnar  texture  and  fracture^ 
which  is  well  exhibited  on  opening  a  paper  parcel  as  it 
comes  from  the  stove.  A  little  smalt  Is  generally  added 
to  the  starch,  by  which  it  acquires  a  very  pale  blue  tint, 
and  is  better  adapted  to  conceal  or  cover  the  yellow  tint 
acquired  by  worn  linen.  Starch  may  be  obtained  from 
many  other  grains,  and  from  potatoes  and  several  other 
esculent  vegetables.  Arrow  root  is  the  starch  of  the 
Maranta  arundinacea  ;  sago,  of  the 
an  Bast  Indian  palm  tree  ;  and  tapio* 

Viewed  under  the  mic 


the  Jatropha  mam  tint,  viewed  under  the  microscope, 
the  varieties  of  starch  exhibit  a  more  or  less  distinct  glo- 
bular appearance,  and  are  said  to  be  made  up  of  little 
spherical  particles  of  soluble  starch,  enveloped  in  an  in- 
soluble membrane,  which  protects  the  Interior  from  the 
action  of  cold  water,  but  which  is  broken  or  burst  by  hot 
water.  In  the  process  of  germination,  and  by  various 
chemical  agents,  starch  may  be  converted  into  a  species 
of  gum  and  of  sugar. 

Starch  Is  charged  with  a  duty  of  2\d.  per  lb. ;  and  its 
manufacture  is,  consequently,  placed  under  the  control 
of  the  excise.  Every  maker  of  starch  for  sale  must  tako 
out  an  annual  licence,  which  costs  6/.  Notice  must  be 
given  to  the  excise  of  the  erection,  and  of  all  changes  in 
the  construction  of  workshops,  implements,  Ac.  used  in 
the  manufacture  of  starch,  under  a  penalty  of  200/.  All 
starch,  before  it  Is  put  into  any  stove  or  place  to  dry, 
must  be  papered  and  sealed,  or  stamped  by  the  officer, 
under  a  penalty  of  100/.  Any  person  forging  or  counter- 
feiting such  stamp  or  seal  is  guilty  of  felony,  but  with  the 
benefit  of  clergy.  Any  person  knowingly  selling  any 
starch  with  a  forged  or  counterfeit  stamp,  Ac.  forfeits 
600/.  No  quantity  of  starch  exceeding  28  lbs.  to  be  re. 
moved  from  one  place  to  another,  unless  the  word  starch 
be  marked  on  the  package  in  legible  letters  three  inches 
long,  under  forfeiture  of  the  package,  and  of  the  cattle 
and  carts  conveying  the  same.  Any  dealer  in  starch  re- 
ceiving any  quantity  exceeding  28  lbs.  not  marked  as 
above,  shall  forfeit  200/.  Starch-makers  are  to  make 
weekly  entries  of  the  starch  made  by  them,  under  a  pe- 
nalty of  50/. ;  and  are  to  make  payment  of  the  duties 
within  a  week  of  such  entry.  Cockets  granted  for  ship- 
ping starch  to  be  carried  coastwise  are  to  express  the 
quality,  quantity,  weight,  the  mark  of  the  package,  by 
whom  made  and  sold,  and  to  whom  consigned ;  and  if 
shipped  without  such  cocket.  It  may  be  seised.  No  starch 
is  to  be  Imported,  unless  in  packages  containing  at  least 
224  lbs.  stowed  openly  in  the  hold,  on  pain  of  forfeiture, 
and  of  incurring  a  penalty  of  AO/.  No  starch  is  to  be  ex- 
ported, unless  the  package  as  originally  sealed  or  stamped 
by  the  officer  be  entire,  and  unless  the  officer  mark  the 
word  exportation  upon  it.  The  duties  must  have  been 
paid  on  all  starch  exported  ;  but  the  exporter  is  entitled 
to  an  excise  drawback  of  3jd.  per  lb.  (.Burn's  Justice 
of  the  Peace,  Marriott's  ed..  tit.  "  Starch.") 

STAR  CHAMBER,  COURT  OF  (Curia 
stellat  >  ,  from  the  ornaments  of  the  celling  of  the  room  in 
which  at  one  period  it  sate),  was  originally  the  privy 
council  Itself,  ''sitting  in  the  star  chamber,  and  there 
exercising  important  criminal  jurisdiction,  and  adminis- 
tering equitable  relief.  It  is  mentioned  as  early  as  the 
reign  of  Edward  III.  In  the  third  year  of  Henry  VI I. 
an  act  was  passed  giving  determinate  criminal  powers, 
extending  chiefly  to  state  offences  and  misdemeanors  of 
a  public  kind,  to  the  court  of  star  chamber.  The  judges 
were  four  high  officers  of  state,  with  power  to  join  a 
bishop  and  a  temporal  lord  of  the  council,  and  two  Jus- 
tices of  the  courts  of  Westminster,  to  their  number. 
They  proceeded  by  bill  and  information  without  the 
assistance  of  a  jury.  The  sittings  of  the  privy  council 
itself,  as  a  criminal  court,  were  after  this  gradually  aban- 
doned, and  its  powers  transferred  to  the  star  chamber. 
This  court  continued  to  exercise  very  extensive  juris- 
diction, both  in  political  matters  and  in  private  concerns, 
during  the  reigns  of  Henry  %  III.  and  his  successors, 
until  It  was  finally  dissolved  by  16  Car.  1.  c.  10.,  together 
with  what  remained  of  Its  cognate  jurisdictions.  (See 
Council.  Pkivy.) 

STA'RKEY'S  SOAP.  A 
oil  of  turpentine,  and  alkali. 

STA'ROST.  A  title  under  the  Polish  republic  en- 
joyed by  noblemen  who  were  in  possession  of  certain 
castles  and  domains  called  starostlcs.  These  w  ere  grants 


of  turpentine,  or 
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STARSTONE. 

of  the  crown,  and  only  conferred  for  life,  but  generally 
renewed  after  the  demise  of  a  possessor  to  his  heirs. 

STA'RSTONE.  A  very  rare  variety  of  sapphire,*  huh. 
when  cut  and  viewed  in  a  direction  perpendicular  to  the 
axis,  presents  a  peculiar  reflection  ot  light  in  the  form  of 
a  star. 

STA'TER.  (Gr.  rr»r^f.)  An  ancient  Greek  mea- 
sure of  value.  It  was  undoubtedly  a  coined  piece  of 
money  at  an  early  period.  The  common  gold  currency 
in  the  republican  timet  of  Greece  consisted  of  staters. 
The  Attic  golden  stater  weighed  two  drachms,  and  is 
estimated  at  twenty  silver  drachms  ;  but  the  value  of  the 
coin  struck  by  different  states  with  this  denomination 
varied  greatly. 

STATES,  or  ESTATES.  In  modern  European  His- 
tory (French  etats,  Germ,  standc),  those  divisions  of 
society,  professions,  or  classes  of  men.  which  have  par- 
,  either  directly  or  by  representation,  in  thegovern- 
of  their  country.    Their  number  has  varied  in 


kingdoms,  there  have 
commonaltr),  members  of  the 
blies.  Hence  the  well-known  appellation  tier*  (tat 
(third  estate)  for  the  last.  In  Sweden  there  are  at  this 
day  four :  nobility,  clergy,  citizens,  peasants.  In  most 
countries  the  ancient  system  of  assemblies  convoked  from 
separate  estates  disappeared  by  the  progress  of  absolute 
government  in  the  16th  and  17th  centuries  ;  and  in  modern 
monarchical  constitutions  the  English  system  of  govern- 
ment, by  king,  lords,  and  commons,  or  analogous  powers, 
has  prevailed.  But  the  states  have  l>een  reconstituted  of 
late  years  In  some  German  monarchies  and  grand  duchies, 
the  electorate  of  Hesse  Cassel,  Ac. 

STATES-GENERAL.  In  French  History,  assem- 
blies which  were  first  called  a.d.  1303,  and  were  held 
occasionally  from  that  period  to  the  year  1614,  when  they 
were  discontinued,  till  they  were  summoned  again  at  an 
Interesting  period,  via.  in  the  year  1789.  These  states- 
general,  however,  were  very  different  from  the  ancient 
assemblies  of  the  French  nation  under  the  kings  of  the 
first  and  second  race.   There  is  no  point  with  respect  to 


Ju- 


whlch  the  French  antiquaries  are  more  generally 
than  In  maintaining  that  the  states-general  had 
frage  in  the  passing  of  laws,  and  possessed  n 
risdiction.   The  whole  tenor  of  the  French 
firms  this  opinion.   See  Assembly.  Dihlc  tory. 

STA'TICS.  (Lat.  stare,  to  stand.)  The  branch  of 
Mechanics  which  has  for  its  object  the  Investigation  of 
the  conditions  of  equilibrating  forces,  or  the  conditions 
under  which  several  forces  applied  to  a  rigid  body  mu- 
tually destroy  each  other. 

There  are  three  general  principles  on  which  the  theory 
of  equilibrium  may  be  grounded :  these  are,  I  .The  prin- 
ciple of  the  lever  ;  2.  The  principle  of  the  composition  of 
forces  ;  and  3.  The  principle  of  virtual  velocities. 

Principle  of  the  Lever.  —  The  equilibrium  of  a  straight 
horizontal  lever,  loaded  at  its  extremities  with  weights 
which  are  reciprocally  proportioned  to  their  distances 
from  the  fulcrum,  was  demonstrated  by  Archimedes 
(tee  Lkybk)  ;  and  it  is  easy  to  extend  this  principle  to 
the  bent  lever,  when  the  fulcrum  is  at  the  angular  point, 
and  to  show  that  if  the  two  arms  be  urged  in  opposite 
directions  by  two  forces  perpendicular  to  the  arms,  and 
reciprocally  proportioned  to  their  lengths,  there  will  be 
equilibrium.  Now,  it  is  an  axiom  in  statics  that  a  force 
may  be  regarded  as  acting  at  any  point  whatever  in  the 
line  of  its  direction  ;  and  hence  it  follows  that  any  two 
forces,  applied  at  any  points  whatever  in  a  plane  which  is 
only  moveable  round  a  fixed  point,  and  having  any  di- 
rections whatever  in  that  plane,  will  be  in  equilibrium 
when  they  are  to  each  other  reciprocally  as  perpendiculars 
drawn  from  the  fixed  point  to  the  lines  of  their  direction  ; 
for  the  perpendiculars  may  be  regarded  as  the  arms  of  a 
bent  lever  having  the  fixed  point  for  its  fulcrum.  This 
general  principle,  which  is  also  called  the  principle  of 
moments,  suffices  for  the  resolution  of  all  the  problems 
of  statics,  and  is  indeed  the  only  one  which  was  ri- 
gorously demonstrated  previous  to  the  discovery  of  the 
composition  of  forces ;  that  is  to  say,  previous  to  the  pub- 
lication of  the  I'rincipia  in  1687. 
Composition  of  Forces.  —  The  second  general  principle 
isists  in  this,  that  any  two  forces  acting  together  upon 
i  same  point  of  a  body,  are  equivalent  to  a  single  force 
represented  in  intensity  and  direction  by  the  diagonal  of 
a  parallelogram,  of  which  the  two  given  forces  are  repre- 
sented by  the  sides.  This  equivalent  of  the  two  forces  is 
called  their  resultant ;  and  as  the  resultant  may  Ik-  com- 
bined with  a  third  force  acting  on  the  same  point,  and  the 
resultant  of  this  composition  with  a  fourth,  and  so  on,  it 
follows  that  any  numt>er  of  forces  applied  to  the  same  point 
have  a  Kingle  resultant,  or  ma)  be  replaced  by  a  single 
force.  (See  Force.)  This  principle  was  not  known  to 
the  ancients.  Galileo  demonstrated  that  a  body  moved 
by  two  uniform  velocities,  the  one  vertical  and  the  other 
horizontal,  must  acquire  the  velocity  represented  by  the 
hypothenuso  of  the  right-angled  triangle,  whose  sides 
represent  respectively  the  two  velocities.  This  is  a 
1146 
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particular  case  of  the  principle.  Newton  proved  it  to  k 
true  generally,  and  substituted  the  composition  offerers 
for  that  of  motions ;  and  In  the  second  corollary  to  tar 
third  law  of  motion,  he  shows  how  the  laws  of  equilibria 
may  easily  be  deduced  from  it.  The  N&ttmette  Mee*m^%t 
of  Varignon,  published  in  1725,  contain*  the  first  ease- 
plete  theory  of  the  equilibrium  of  force*  tn  diflerer: 
machines,  deduced  solely  from  the  principle  of  the  cob- 
position  of  forces.  The  simplicity  of  the  principle,  irtL 
the  facility  of  its  application  to  all  questions  ctmnectrt 
with  equilibrium,  caused  it  to  be 
adopted  ;  and  It  is  the  basis  of  all  th. 
statics. 

Virtual  Velocities —  The  third  general  priacrpto  m 
which  the  conditions  of  equilibrium  may  be  made  us 
depend  consists  In  this,  that  forces  acting  in  opposite  di- 
rections destroy  each  other  when  they  are  f 
portional  to  the  velocities  which  thej 
communicate  to  the  body  in  the  first  Instant  of  Iti  i 
if  the  equilibrium  were  destroyed, 
almost  self-evident ly  to  the  conditions  of  eqiifllbriu  d 
the  lever,  pulley,  and  other  simple  machine*.  It*  per*- 
rallty  was  first  remarked  by  John  Bernoulli.  It  ha»  been 
adopted  by  Lagrange,  as  the  basis  of  his  Mfcn**j%r 
Analytique  ;  and  it  has  the  advantage  over  Che  other*  d 
being  capable  of  representation  in  a  single  general  for- 
mula,  which  includes  the  solution  of  every  question  thu 
can  be  proposed  relative  to  the  equilibrium  of  force. 
Lagrange,  however,  remarks  that  it  is  not  sufficiently  * •  j- 
evident  to  be  erected  into  a  primitive  principle  ;  bat  it 
may  be  regarded  as  a  general  expression  of  the  saws  «4* 
equilibrium  deduced  from  the  two  former.  See  Vim  u 

\  BLOCtTY. 

The  general  problem  of  statics  may  be  thus  en  ran  - 
at  ed  :  —  To  find  the  equations  of  equilibrium  of  m  soV 
urged  by  any  number  of  forces  harm*  any  dsrextttmj 
whatever  in  space.  Wo  shall  briefly  indicate  the  steps 
by  which  the  equations  which  express  the  conditions 
equilibrium  arc  <  ' 
composition  of  forces. 
1.  A  force  which  acts  on  any  | 


be  regarded  as  applied  at  any  point  In  the  line  of  it* 
uircttion,  proviueu  me  ainereni  points  oi  me  line  *• r 
invariably  connected,  as  is  the  case  with  any  two  poteti 


iably  < 
of  a  rigid  body, 
sumed  as  an  axiom. 

2.  If  a  material  point  is  urged  by  two  force*  acting  in 
the  same  straight  line,  and  in  the  same  direction,  tl? 
effect  will  be  the  same  as  if  the  point  were  urged  in  ti» 
same  direction  by  a  single  force  equal  to  their  sua  ;  and 
If  the  two  forces  act  in  opposite  directions,  the  effect  will 
be  the  same  as  if  the  two  forces  were  replaced  by  a  smgir 
force  equal  to  their  difference  acting  in  the  direction  of 
the  greater.  The  single  force  Into  which  the  others  are 
compounded  is  called  the  resultant;  and  a*  a  third  force 
may  be  compounded  with  the  resultant  of  two,  another 
with  the  new  resultant,  and  so  on.  It  is  obvious  that  aav 
number  of  parallel  forces  acting  on  a  point  have  a  sinfW 
resultant. 

3.  It  has  been  shown  In  the  article  Foaca  (p.  461.)  I 
a  force  acting  in  any  direction  can  always  be  > 
Into  three  others  respectively  parallel  to  thi 
lines  given  In  space,  provided  no  two  of 
parallel.  Hence  it  follows  that  whatever  be  I 
or  the  direction  of  the  forces  which  act  upon  a 
body,  they  may  be  all  replaced  by  three  sets  of 

in  given  directions.  We 


theory  of  par 


jrces  P  and  Q.  acting  in  the 
direction,  are  applied  to  the  ex- 
tremities of  a  rigid  straight  line  A  B. 
the  resultant  R  will  be  equal  to  thesr 
sum,  parallel  to  their  common  direction, 
and,  will  divide  the  line  A  H  into  two 
parts  In  C,  so  that  the  distance  of  the 
points  of  application  from  C  are  reci- 
procally as  the  forces,  or  so  that  A  C  : 
OBitQtP.  Thus.  If  A  P  and  B  Q  be 
taken  to  represent  the  forces,  and  C  IS 
the  resultant,  we  have  CR«APt 
B  Q ;  and  the  two  forces  will  be  in  equi- 
librium with  a  force  C  R',  equal  to  C  R,  and  acting  in 
the  opposite  direction. 
5.  When  two  parallel  forces  P  and  Q,  acting  in  op- 
posite directions,  are  applied  to  the 
extremities  of  a  rigid  straight  line  A  B. 

If  T  and  Q° 
resultant  which  is 
equal  to 

at  a  point  C  in  A  B 
is  such  that  A  C :  C  B":  |  Q  i  P, 
or  A  C :  A  B  : :  Q  :  P  —  Q,  and  the  two 
forces  represented  by  A  P  and  B  Q  will 
be  in  equilibrium  with  a  force  C  R'  equal  and  opposite  to 
t-  R.  But  if  the  two  force*  P  and  Q  are  equal,  the  point 
<  ,  determined  as  above,  is  at  an  infinite  distance,  and 


it 


tse*  lor  consideration. 

unequal  they  have  a 
*  parallel  to  their  dl- 

their  difference,  and 
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there  is  consequently  no 
fore,  the  two  force*  P  and  Q 


In  this 


ro  equal  and  parallel  force*  applied  in 
direction,  at  the  extremities  of  a  rigid  straight 
Is  very  important  in  statics.  For  the  sake  of  fa- 
cilitating calculation,  the  two  forces  may  be  transferred 
to  other  points  in  the  lines  of  their  direction,  so  that  the 
line  joining  the  new  points  of  application  shall  be  per- 
pendicular to  the  direction  of  the  forces.  Under  this 
form .  the  system  has  been  designated  by  the  French 
mathematicians  a  couple;  and  its  consideration  has  in- 
troduced great  simplicity  into  the  theory  of  equilibrium. 
We  shall  There  state  the  principal  properties  of  couples, 

dc  Stntique  of  Poinsot. 

6.  Def. :  —  A  couple  is  a  system  of  two  equal  parallel 
force*  acting  in  opposite  directions,  and  applied  per- 
pendicularly to  the  extremities  of  an  inflexible  straight 
line  of  a  given  length. 

7-  It  is  obvious  from  the  definition  that  the  cfBcacy  of 
a  couple  depends  on  two  things ;  the  intensity  of  the 
forces,  and  the  length  of  the  straight  line  or  lever  to  the 
extremities  of  which  they  are  applied.  Now  the  force 
multiplied  into  the  leverage  is  the  moment,  or  the  mea- 
sure of  the  effect  produced.  Let  the  force  be  denoted 
by  F.  and  the  length  of  the  straight  line  by  a,  then  F  a 
Is  the  statical  moment  of  the  couple.  And  if  there  be 
another  couple  F'  <r\  such  that  F  :  F'  :  :  a'  :  a,  then 
Fo«  F'a'j  or  the  statical  moments  of  the  two  couples 
are  equal,  and  the  one  may  be  substituted  for  the  other 
without  disturbing  the  conditions  of  equilibrium. 

8.  Any  couple  applied  to  a  solid  body  may  be  trans- 
ported, parallel  to  itself,  to  any  position  in  its  own  plane, 
or  in  any  other  parallel  plane  ;  and  it  may  be  turned 
round  through  any  angle  in  those  planes  without  altering 
in  any  manner  its  effect  on  the  body  to  which  it  is  ap- 
plied, provided  the  new  points  of  application  are  in- 
variably connected  with  those  to  which  the  couple  was 
originally  applied. 

9.  Two  couples  situated  any  where  in  the  same  plane, 
or  in  parallel  planes,  may  be  composed  into  a  single 
couple  equal  to  their  sum,  If  they  tend  to  turn  the  body 
in  the  same  direction,  or  equal  to  their  difference  if  they 
tend  to  turn  it  in  opposite  directions.  Hence,  by  suc- 
cessive composition,  any  number  of  couples  acting  In 
parallel  planes  may  be  replaced  by  a  single  couple,  the 


which  will  be  equal  to  the 
the  sum  of  the  moments  or  all  the  couples 
teuding  to  turn  the  body  in  one  direction,  and  the  sum 
of  the  moments  of  those  which  tend  to  turn  it  in  the 
opposite. 

10.  Two  couples  situated  any  where  in  two  planes 
which  intersect  each  other  may  always  be  compounded 
into  a  single  couple ;  and  if  we  represent  the  moments 
of  the  two  couples  respectively  by  two  strsdght  lines, 
making  an  angle  equal  to  that  of  the  two  planes,  and 
complete  the  parallelogram,  the  moment  of  the  resulting 
couple  will  be  represented  by  the  diagonal,  and  the 
plane  of  the  resulting  couple  will  divide  the  angle  formed 
by  the  plane  of  the  component  couples  into  two  parts 
respectively  equal  to  the  parts  into  which  the  diagonal 
divides  the  angle  of  the  parallelogram.  From  this  It  is 
obvious  that  by  successive  composition  any  number 
whatever  of  couples,  applied  in  any  manner  to  a  solid 
body,  may  be  replaced  by  a  single  couple. 

11.  Reciprocally,  any  couple  may  always  be  resolved 
into  two  others  situated  in  given  planes,  provided  these 
l>lancs  and  the  plane  of  th<«  proposed  couple  meet  in  the 
same  or  In  parallel  straight  lines. 

12.  From  the  principles  above  stated,  we  draw  this 
important  conclusion,  — vlx.  that  when  a  solid  body  Is 
urged  by  any  number  of  forces  having  any  directions 
whatever,  the  whole  may  be  reduced  to  one  force  and  to 
one  couple.    For  let  m  be  one  of  the  points  of  a  solid 

body,  and  conceive  a  force  F 
represented  in  intensity  and 
direction  by  the  straight  fine  m 
F  to  be  applied  at  si*.  Take  O 
any  point  whatever  in  the  solid 
body  or  invariably  connected 
with  it,  and  draw  O  A  perpen- 
V     o     J  dicular  to  m  F,  and  conceive 

the  force  F  to  be  applied  at 
A  in  the  same  direction  m  F. 
Now  suppose  another  force  G 
represented  by  O  G,  equal  and  parallel  to  w  F,  to  be 
applied  at  O,  and  let  a  third  force  H  represented  by 
O  II,  equal  to  O  O,  but  acting  in  the  opposite  direction, 
be  alto  applied  at  O.  These  two  auxiliary  forces  will 
not  alter  the  statical  condition  of  the  body,  because  the 
one  exactly  destroys  the  effect  of  the  other.    But  the 


one  exactly  destroys 
•ystem  of  three  forces  F,  G,  H  may  now  be  conceived  as 
r*"i«ntlng  of  a  single  force  G  applied  at  O,  and  of  a 
couple  formed  by  the  two  forces  r  and  H  applied  at  the 
extremities  of  the  lever  O  A.  Let  O  A  be  denoted  by  a, 
Uien  the  statical  moment  of  thinuuple  ll  1-  « ;  Mfbj 
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(9.)  we  may  conceive  it  to  be  moved  in  Its  own 
until  the  centre  of  the  arm  O  A  coincides  with  the  pofnt  O. 

In  like  manner,  if  the  other  points  m' to"  Ac.  of  the 
solid  body  be  respectively  urged  by  forces  F'  F",  Ac, 
acting  in  any  directions  whatever,  each  of  these  forces  may 
be  replaced  by  a  single  force  acting  at  O,  and  by  a  couple 
having  its  centre  at  O.  Now  (2.)  all  the  force  acting  at 
O  will  have  a  single  resultant  R  applied  at  the  samo 
point,  and  all  the  couples  having  their  centre  at  O  may 
be  compounded  iuto  a  single  couple,  which  has  its  centre 
at  the  same  point  (9).  Therefore,  finally,  the  whole  of 
the  forces  acting  on  the  solid  body  may  be  reduced  to 
one  force  and  to  one  couple  ;  and  In  order  that  the  body 
may  remain  at  rest,  it  is  necessary  that  the  efforts  of  the 
resulting  force  and  the  resulting  couple  be  severally  de- 
stroyed. It  is  to  be  observed,  that  the  resultant  R  cannot 
destroy  the  couple,  or  be  in  equilibrium  with  it ;  and,  in 

Senenu,  the  resultant  and  the  couple  will  be  situated  in 
iftVrent  planes. 

From  this  it  appears  that  the  conditions  necessary  for 
the  equilibrium  of  a  body  urged  by  a  number  of  forces 
arc  these :  —  1 .  That  the  resultant  of  all  the  forces  at  the 
point  O  be  nothing;  and  2.  That  the  moment  of  the 
couple  be  nothing.   When  the  first  of  these  conditions  is 


satisfied,  there  can  be  no  progressive  motion  ;  and 

rotatory  motion 


o — ll  x 


the  second  is 

alwut  an  axis.  In  order  to  express  these  conditions  by 
equations,  an  expression  for  the  single  resultant,  and  an 
expression  for  the  single  couple,  must  be  deduced  from 
the  conditions  of  the  proposed  problem,  and  the  results 
severally  made  equal  to  nothing.  We  shall  now  show 
the  general  forms  of  these  expressions,  and  for  simplicity 
we  shall  first  suppose  all  the  forces  to  act  in  the  same 
plane. 

Let  there  be  any  number  of  forces  F',  F",  F"',  Ac.  ap- 
plied respectively  at  the  points  »«', 
to",  to'",  Ac.  of  a  system  of  points  in* 
variably  connected  ;  and  suppose  all 
the  points  to  be  In  one  plane,  and  all 
the  forces  to  act  In  the  same  plane, 
but  to  have  any  directions  whatever 
in  that  plane.  From  a  point  O  taken 
arbitrarily  in  the  plane  draw  the 
rectangular  axes  O  X,  O  Y ;  then, 
whatever  the  direction  of  the  force  F»,  it  may  be  resolved 
into  two  forces  respectively  parallel  to  these  axes.  Let  the 
force  F'  be  represented  in  intensity  and  direction  by  the 
line  to'  /,  and  let  X'  sa  to'  k  be  its  component  parallel  to 

of  a  second  force  F"  resolved  in  the  same  manner,  X"', 
V  " '  those  of  a  third  F'",  and  so  on  ;  then,  instead  of  the 
system  of  forces-  F',  F",  F'",  Ac,  we  shall  have  two 
groups  of  parallel  forces,  namely,  X',  X",  X"',  Ac. 
parallel  to  O  X,  and  Y',  Y",  Y'",  Ac.  parallel  to  O  Y. 

Now  If  x*  and  y*  be  the  co-ordinates  of  the  point  «',  so 
that  z'  =  ()  B,  and  /  =  OC  (m'  B  and  to'  C  being 
respectively  perpendicular  to  OX  and  O  Y) ;  then  (12.) 
the  force  X'  may  be  replaced  by  an  equal  force  ap- 
plied at  O,  and  by  a  couple  whose  statical  moment  is 
X'  x  O  C  ■»  X'  y'.  In  like  manner  the  force  Y'  may 
be  replaced  by  an  equal  force  applied  at  O,  and  by  a 
couple  whose  statical  moment  is  Y'  x  <)  B  =*  Y'  **. 
Kach  of  the  remaining  forces  X",  X'",  Ac.  Y",  Y'",  Ac. 
may  evidently  be  replaced  in  a  similar  manner.  But  it  is 
evident  that  the  group  of  forces  X',  X",  X'",  Ac.  applied 
at  O,  may  be  represented  by  a  single  force  X  equal  to 
their  sum  (those  which  fall  to  the  right  of  the  axis  O  Y 
being  considered  as  positive  and  those  which  fall  in  the 
opposite  direction  as  negative),  and  those  of  the  group 
Y'.  Y",  Y'",  Ac.  by  a  single  force  Y  (having  due  regard 
to  the  signs),  and  the  ur»t  condition  of  equilibrium  rc- 


m  that  we  have  X  =  0,  Y  =  0  (for  the 
of  X  and  Y  can  only  be  nothing  when  these  quantities 
are  severally  =  0)  ;  that  is  to  say,  we  must  have  the  two 
following  equations :  — 

X'  +  X"  -r  X'"  +  Ac.  =  0  >  ,  . 
y#  +  Y"  +  Y'"  +  Ac.  =  0  J  ' '  *  W 

With  respect  to  the  two  sets  of  couples  X'  #/,  X"  y". 
Ac,  Y'  x',  Y"  r".  Ac.  since  they  are  all  situated  in  the 
same  plane,  it  follows  from  the  principle  stated  in  (9.) 
that  they  may  all  be  compounded  into  a  single  couple 
w  hose  statli  il  morai  nt  ll  equal  to  the  sum  of  tin-  >t  dial 
moments  of  the  component  couples  ;  and  since  the  second 
condition  of  equilibrium  requires  that  the  moment  of 
this  resultant  couple  be  nothing,  the  following  equation 
must  be  satisfied .  — 

X'f/  +  X"y"  +  Ac.  —  Y'**  —  Y'*"— Ac.  =  0...(6) 
The  effort  exerted  by  each  of  these  separate  couples  is 
to  turn  the  system  round  an  axis  passing  through  the 
point  O.  and  perpendicular  to  the  plane  X  O  Y  ;  and  the 
sum  of  the  efforts  being  nothing,  there  is  consequently  no 
rotatory  motion  communicated. 

The  equations  which  have  now  been  obtained  for  the 
equilibrium  ol  i  M<trm  of  force*  all  net  :..<-  m  tfi«>  same 
plane  arc  easily  rendered  general.   Let  F',  1  ",  F"\  Ac. 
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be  the  forces,  having  any  directions  whatever  in  trace, 
applied  to  the  points  of  *>  solid  body  ;  through  a  point  O 
In  the  body,  or  invariably  connected  with  it,  draw  three 
rectangular  axes,  O  X,  O  Y,  and  O  Z ;  and  let  each  of 
the  forces  F'  be  resolved  into  three  others  parallel  to 
those  axes,  and  denoted  respectivelj  b\  X',  V,  /.'  ;  then 
the  first  condition  of  equilibrium  obviously  requires  the 


rc.  «=  0  ) 
tc.  =  OV 
cc.  =s  03 


(c) 


X'  +  X"  +  X'"  +  Ac.  =  0 
Y'  +  Y"  +  Y'"  +  Ac 
Z'  +  Z"  +  Z'"  +  & 

With  respect  to  the  couples  formed  by  transporting  the 
resolved  forces  from  their  points  of  application  to  the 
point  O,  it  is  manifest  that  as  the  directions  of  the  forces 
arc  now  in  planes  parallel  to  three  rectangular  planes, 
XOY.XOZ,  and  Y  O  Z,  the  couples  may  all  be  trans- 
ferred to  those  three  planes  ;  therefore,  by  the  same 
reasoning  as  above,  it  is  easy  to  see  that  in  each  plane 
there  will  be  two  sets  of  couples  tending  to  turn  the  body 
about  an  axis  perpendicular  to  that  plane.  Thus,  in  the 
plane  X  O  Y.  there  will  be.  as  before,  the  two  sets  of 
couples  X'  g',  X'  y",  Ac,  Y'  x\  Y"  x",  Ac. ;  and.  simi- 
larly, in  the  plane  X  O  Z  there  will  be  the  two  set*  X'x' 
X"  z",  Ac,  Z'  x'.  Z"  x",  Ac.  ;  and  In  the  plane  YOZ 
the  two  sets  Y'      Y"  x",  Ac,  Z'  y,  Z"  y".  Ac  Now, 


coupn 
have  t 


X' 
Y' 
Z' 


r 

sW 


l»ody. 


all  these  couples  compounded  into  one,  it  is 
manifest  that  the  moment  of  this  resulting  couple  can 
only  be  nothing  when  the  sums  of  the  moments  of  the 
i  in  each  plane  are  respectively  nothing :  hence  we 
lis  second  set  of  equations, 

+  X"  y"  +  Ac  —  Y'  x*  —  Y"  x"  Ac.  =  0  ) 
+  Y"r"  +  Ac  —  Z's/—  Z"s/"Ac  =  o£„.(d) 
+  Z"  x"  +  Ac.  —  X'  x'  -  X"  x"  Ac.  =  0) 

>f  equations  (c)  and  (d)  contain  the 
,  for  the  equilibrium  of  any  solid 
When  the  first  system  (c)  is  satisfied,  there  can 
be  ho  progressive  motion  ;  and  when  the  system  (d)  is 
satisfied,  there  can  be  no  rotation  about  an  axis. 

These  two  systems  of  equations  are  usually  given  under 
a  different  form.  Let  /9',  >',  be  the  three  angles 
which  the  direction  of  the  force  F'  make  with  lines  parallel 
to  the  three  axes  O  X,  O  Y,  O  Z  ;  wc  shall  then  have  for 
the  components  of  the  force  F% 

X'  =»  F'  cos.      Y'  —  F'  cos.  fi\  Z'  =  F'  cos.  y>. 

Denoting  the  analogous  angles  in  respect  of  the  force  F" 
by  »",  (3",  y",  we  shall  have  similar  expressions  for  the 
components  of  that  force;  and  so  on.  Hence  the  six 
lions  (c)  and  (d)  become 

F'  cos.  mf  +  F"  cos.  st"  +  Ac. 
F'  cos.  0'  +  F"  cos.  /9"  +  Ac 
F'  cos.  y*  +  F" 


F' 
F' 


COS. 


1 


+  Ac.  - 

'  (jr"  cos. 


of  ., 


—  X' 


COS. 


cos.  y"  —  x" 


(d') 


(y'  cos.  »'  —  x'  cos.  (9*) 

COS.  /3")  +  Ac.  =s  0 

{*'  cos.  I?  —  y*  cos.  y")  + 
cos.  y")  +  Ac.  —  0 
F'  (jt*  cos  .y  -  x'  cos. •»')  +  F"  (x' 
cos.  «")  +  Ac.  -  0 

Our  limits  will  only  permit  of  onr  giving  a  general  in- 
dication of  the  manner  in  which  the  above  equatienr  ire 
applied  to  the  solution  of  particular  problen  s. 

1.  If  the  body  is  retained  by  a  fixed  point,  wc  have  only 
to  assume  the  fixed  point  as  that  in  respect  of  which  the 
preceding  transformations  are  made.  The  effort  of  the 
resultant  of  the  different  forces  will  then  be  annihilated 
by  the  resistance  of  the  fixed  point,  and  consequently 
there  will  be  equilibrium  if  the  resultant  couple  is  nothing, 
or  If  the  three  equations  (d')  are  satisfied. 

2.  If  the  body  is  retained  by  two  fixed  points,  the  line 
which  joins  them  will  constitute  a  fixed  axis  in  the  body. 
On  taking  the  point  O  any  where  on  the  axis,  the  re- 
sultant of  the  forces  applied  at  O  will  again  he  destroyed 
by  the  resistance  of  the  axis  ;  but  In  order  that  equili- 
brium may  take  place,  it  is  not  now  necessary  that  the 
resulting  couple  be  nothing,  —  It  is  sufficient  that  It  be 
situated  in  airy  plane  which  contains  the  axis  ;  for  when 
this  condition  is  fulfilled  its  arm  coincides  with  the  axis 
and  is  fixed,  and  consequently  the  effect  of  the  forces  ap- 
plied at  its  extremities  will  be  annihilated. 

I.  Lastly,  if  the  body.  In  other  respects  free,  be  sub- 
jected to  touch  an  invariable  plane,  it  Is  uot  necessary 
for  equilibrium  that  the  equations  {<?)  be  satisfied ;  R 
will  be  sufficient  if  the  resultant  of  the  forces  l>e  perpen- 
dicular to  the  plane,  provided  It  also  fall  within  the  in- 
terior of  the  space  which  limits  the  points  of  contact  of 
the  body  with  the  plane,  for  In  this  case  it  will  be  de- 
stroyed by  the  plane's  resistance.  The  second  system  of 
equations  (d')  must,  however,  be  satisfied  ;  since  the  re- 
sistance of  the  plane  can  only  generate  a  normal  resist- 
ance,  which .  therefore,  is  incapable  of  destroying  the  action 
of  the  couple. 

Of  all  the  forces  which  act  upon  bodies,  that  which 
most  frequently  conies  under  our  observation  Is  terrestrial 
gr.ivity.  under  the  influence  of  which  all  bodies,  when 
uoiuppurtnl,  fall  to  the  ground  in  vertical  lines.    A  solid 
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I  body  acted  upon  by  gravity  presents  the  case  of  an  tnl 

j  number  of  connected  points  urged  by  parallel  forces ;  ft* 
though  gravity  is  directed  towards  the  centre  of  theeart.^ 

!  yet,  by  reason  of  the  great  magnitude  of  the  earth  in  coo 
parison  of  such  bodies  as  usually  come  under  cort*»6-  •- 
ation,  the  direction  of  the  forces  acting  on  the  diflevwc 
points  may  all  be  regarded  as  parallel.  AU  these  fdrew 
have  therefore  a  single  resultant,  which.  In  respect  of  even 
particular  body,  passes  through  a  given  point,  called 
centre  of  gravity.  The  determination  of  the  cmtra  << 
gravity  of  different  bodies,  and  of  their 
consequently  forms  a  < 
on  statics.  For 

Gravity.  (See  Folusot.  Element  Or  Siatnpu ; 
Sot i (ins  de  Statiane;  PoUson,  TrtutJ  d<r  Uteamfmt; 
Lagrange,  Jdieantqne  AnalyUqme  ;  H'krvelTs  Mec^snta , 
and  the  references  under  the  term  Mechamis.) 

STA'TION.  (Lat.  stare,  to  stand. )  In  Asnwsrt. 
a  planet  is  said  to  be  at  its  station,  or  to  be  siafwwy 
when  its  motion  in  right  asceusion  ceases,  or  its  aptwrat 
place  iu  the  ecliptic  remains  for  a  few  days  uuik»rtrv. 
The  real  motions  of  the  planets  are  always  in  the  sacer 
direction  from  west  to  east ;  but  owing  to  the  menua  of 
the  earth  from  which  they  are  seen,  their  apprr,  *t  nx- 
tions,  though  generally  from  west  to  east,  or  direct,  si* 
sometimes  from  east  to  west,  or  retrograde,  and  a 
changing  from  one  of  these  directions  to  the  other  (y 
planet  appears  for  some  short  time  to  stand  still.  TV 
distance  of  the  earth  and  of  a  planet  from  the  sun  briar 
given,  and  also  their  periodic  times,  the  deterniin*ti«:  d 
the  arc  of  retrogradation,  or  the  times  at  which  th* 
planet  will  appear  stationary,  is  an  easy  problem  ;  " 
the  ancient  astronomers,  who  were  ur 
the  relative  distances  of  the  p 
supposed  the  earth  to  be  the  i 
nomenaof  the  stations  and  retrogradation* 
great  embarrassment,  and  the  principal  object  of  the  »*- 
rious  systems  which  were  propounded  previous  to  thtt 
of  Copernicus  was  to  give  a  satisfactory  explanation  oi 
them.   See  Epicyclb,  Pxan«t. 

Station,  in  Surveying,  is  the  place  selected  for  pi  sr  . 
ing  the  instrument  with  which  an  angle  is  to  be  mea- 
sured. 

Station,  in  the  Church  of  Rome,  is  applied  to  certain 
churches  in  which  indulgences  are  granted  on  cert.,  n 
days. 

Station,  Is  applied  to  those  resting- places  oa  rv  - 
ways  at  which  a  halt  Is  made  for  the  purpose  of  reeetvUt 
or  lilting  down  passengers  or  goods.  The  last  station* 
on  a  railroad  arc  called  the  termini. 

STATIONARY  ENGINE,  in  contradistinction  t- 
"  Locomotive  Engine,"  expresses  a  steam  engine  ia  s 


fixed  position,  which  draws  loads  on  a  rai,w^  by  ■ 

the  line  of  road. 


or  other  means  of  communication  ex 
station  of  the 

On  railways  worked  by  locomotive  engine*. 


are  constructed  of  au  acrlivitv  too  Cr,, 
to  be  worked  with  advantage  by  these  machine*  :  sirr.  * 
plane  occurs  on  the  London  and  Birmingham  rail*'*, 
between  the  passenger  station  at  Huston  Square  and  t^r 
depot  and  station  for  goods  at  Camden  Town.  SsssiHr 
inclined  planes  are  constructed  on  the  Liverpool  aa*i 
Manchester  railway,  between  the  quay  at  Liverpool  vA 
the  station  at  Edge  Hill,  and  between  the  p«**rof  t 
station  at  Lime  Street  and  the  same  place.  In  the* 
cases  a  stationary  engine  is  placed  at  the  summit  of  ti  c 
inclined  plane,  by  the  power  of  which  acting  on  a  reps 
carried  along  the  plane  the  trains  of  carriages  and  wag- 
gons are  drawn  to  the  summit. 

But  it  is  not  only  on  planes  whose  acclivity  forbids  the 
advantageous  application  of  locomotive  engines  that  t'~t- 
tionary  engines  are  used  as  a  moving  power  on  rail  wap- 
iti some  situations,  where  a  line  of  railway  is  suAcktsdy 
level,  they  are  applied  in  preference  to  locomotive 
Thus  the"  railway  extending  from  the  India  H 
London  to  Blackwall,  whose  acclivities  do  not 
sixteen  feet  per  mile,  is  works*!  " 
length  by  stationarT  power. 

When  a  line  of  railway  is  to  be 
engines  the  whole  line  is  resolved  into  a  su 
stages  of  certain  lengths,  at  the  end  of  each 
stationary  steam  engine  is  placed ;  or,  more  general)?, 
two  such  engines  arc  provided,  in  order  that  the  occasw»r  J 
suspension  of  one  for  the  purpose  of  repairs  may  not  in- 
terrupt the  traffic  of  the  road.  The  power  of  tbe*e  en- 
gines U  applied  to  give  motion  to  a  drum,  or  cylinder,  or 
j  wheel,  on  which  a  rope  is  wound.  This  rope  extends 
I  along  the  road,  being  supported  at  short  intervals  on  iron 
sheaves  or  pulleys,  by  which  its  friction  and  couscqurti: 
wear  and  resistance  are  diminished. 

There  are  several  methods  by  which  the  station »rr 
engine  is  made  to  draw  the  train  by  a  rope. 

The  plan  adopted  by  Mr.  Stephenson  to  draw  the  trains 
of  goods  from  the  quay  at  Liverpool  to  the  station  at 
Edge  Hill,  up  an  inclined  piano  of  about  a  mile  in  length. 
Is  by  an  mduss  rape.  At  the  foot  of  the  machine  a  w  fieri 
is  laid  down  in  a  horiiomal 
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c*al  axis,  having  a  groove  on  Iti  circumference  of  a  proper 
■agnitude  to  receive  the  rope.  The  diameter  of  this 
heel  is  equal  to  the  distance  betweeu  the  centres  of  the 
t  o  lines  of  rails  ;  so  that  when  the  rope  is  extended  be- 
veen  each  line  it  will  fall  into  the  groove  at  the  ends  of 
iat  diameter  of  the  wheel  which  is  at  right  angles  to  the 
no  of  road.  Thus,  the  rope  being  brought  round  the 
roove  of  the  wheel  for  half  its  circumference,  is  carried 
p  each  line  of  rails  midway  between  the  rails. 
At  the  summit  of  the  plane,  a  similar  wheel  is  similarly 
laced,  round  which  the  rope  is  conducted ;  but,  instead 
f  being  merely  carried  half  round  this  wheel,  it  is  brought 
>und  two  other  wheels  of  less  diameter,  by  means  of 

is  given  to  it.   Let  A  repre- 
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planes  are  very  frequent  in  mining  districts,  where  the 
level  at  which  the  mineral  product  is  obtained  is  much 
more  elevated  than  that  at  which  it  is  shipped.  The 
weight  of  the  mineral  itself  is,  in  such  cases,  used  as  the 
moving  power,  the  loaded  waggons  in  their  descent  draw- 
in/  the  empty  waggons  in  the  contrary  direction. 

When  an  endless  rope  is  not  used,  the  power  of  the 
engine  is  applied  to  a  drum  or  cylinder,  called  a  rope- 
roll,  on  which  the  rope  Is  coiled.  In  such  rases,  the 
rope  being  carried  along  the  line  of  rails,  has  its  ex- 
tremity attached  to  the  train  to  be  drawn ;  and  the 
engine,  as  it  works,  turns  the  rope-roll  on  which  tho 
rope  is  gradually  colled,  and  the  train  is  thus  drawn  to- 
wards the  engine.  When  the  train  has  arrived  there, 
the  whole  of  the  rope  will  be  coiled  on  the  rope-roll.  In 
to  move  the  train  in  the  other  direction,  a  similar 


•nt  the  great  wheel  at  the  top  of  the  plane,  and  let  a  b 
^present  the  rope  passing  up  the  plane  between  one  line 
f  rails  and  falling  into  the  groove  of  the  wheel  at  b.  It 
.  carried  round  the  wheel  A  to  c,  and  thence  passes 
iagonally  to  d,  where  it  falls  into  the  groove  of  a  smaller 
heel  B,  from  whence  It  Is  carried  to  e  and  half  round 
nother  wheel  C,  equal  to  B  ;  and  from  /  it  is  conducted 

>  g.  where  it  falls  again  Into  the  groove  of  the  wheel  B, 
n»m  whence  it  passes  diagonally  to  A,  and  half  round  a 
pcond  groove  In  the  great  wheel  A  to  i  k,  from  whence  it 

>  carried  down  the  other  line  between  the  rail*. 

The  steam  engine  is  thrown  Into  connection  with  the 
xle  of  the  wheel,  to  which  it  imparts  continued  rcvo- 
iitioo.  The  adhesion  of  the  rope  to  the  grooves 
tit*  motion  cause  the  rope  to  be  drawn  in  the  dii 
f  the  arrows.  Any  train  of  carriage,  therefore,  attached 
o  the  rope  a  b  would  be  drawn  in  one  direction,  and  a 
min  attached  to  i  *  would  be  drawn  in  the  other  dlrec- 
ion.  The  tension  of  the  rope  is  regulated  by  a  weight 
u«pended  by  a  rope  passing  over  a  vertical  wheel  D,  and 
t tallied  to  the  axle  of  the  wheel  C.  This  weight  hangs 
n  a  pit,  and  continually  draws  the  wheel  C  from  the 
i- heel  D.  By  this  means,  however  the  rope  may  vary 
Us  length  by  moisture  or  other  hygrometric  causes,  It  wifl 
iccesssurily  have  the  same  tension. 

The  new  tunnel  at  Liverpool,  extending  from  the 
limine  station  at  Kdge  Hill  to  the  passenger  station  at 
.line  Street,  is  differently  worked,  but  also  by  an  endless 
ope.  The  distance  from  the  Lime  Street  station  being 
HOD  yards,  a  horizontal  shaft  is  extended  across  the 
i-hole  width  of  the  two  lines  of  railway  at  Edge  Hill. 
The  extremities  of  this  shaft  arc  continued  on  either 
ide  into  two  buildings,  where  stationary  engines  are 
rected.  A  motion  of  revolution  may  be  given  to  the 
either  of  those  engines  separately,  or  by  both  of 

,  and  In  the  centre 
ldftfeet 


haft  by  either  of  those  engines  sen 
hem  simultaneously.  Upon  the  sh 
.f  one  of  the  lines  of  railway,  a  gr. 
n  diameter,  is  fixed  with  its  plane 


»tl  .        1  lie  ll.JHJ, 

» hlch  constantly  ascends  the  plane  between  the  rati*  of 
ascending  trains. 


he  line  appropriated  to 

rheel,  and.  being  brought  under  it.  is  returned  nearly  to 
he  point  where  it  first  comes  upon  it.  It  is  there  con- 
noted into  the  groove  of  another  wheel  4  feet  in  dia- 
leter,  placed  In  front  of  the  greater  wheel.  By  this  ar- 
angetnent  the  rope  embraces  nearly  the  whole  circum- 
•r i*i re  of  the  greater  wheel,  and  an  adhesion  is  obtained 
ufheient  to  draw  a  load  of  one  hundred  tons  up  the 
ilane.  After  the  rope  passes  over  the  smaller  who  1,  it 
» carried  round  a  horizontal  wheel  placed  upon  a  car  i  iage 
uniting  backwards  and  forwards  upon  a  railway.  #hich 
heel  Is  drawn  by  a  weight  similar  to  that  described  in 
he  preceding  case,  by  which  a  uniform  tension  is  given 
>  the  rope.  After  passing  round  this  horizontal  wheel, 
he  rope  is  then  directed  to  the  centre  of  the  other  line 
f  railway  by  two  other  horizontal  wheels,  and,  after 
,i>  -sing  down  the  plane,  is  conducted  by  two  other  hori- 

0.  tal  wheels  at  Lime  Street  Into  the  centre  of  the  as- 
ending  line,  along  which  it  U  conducted,  as  already 
.•scribed,  to  the  large  shaft  wheel  at  the  top  of  the 
lane. 

By  either  of  the  contrivances  here  described  a  railway 
f  any  extent  may  be  worked  by  stationary  engines  driv- 
lg  endless  ropes ;  and  as  the  rope  is  at  the  same  time 
loving  in  contrary  directions  along  the  two  lines  of  rail- 
ray,  trains  may  be  drawn  by  the  same  engine  at  the 
ame  time  in  contrary  directions.  In  case  of  such  a  rope 
ring  applied  to  an  inclined  plane,  the  weight  of  the 
t-< r  ending  train  would  act  upon  the  ascending  train, 
saving  the  moving  power  to  act  against  the  difference 
f  their  weights  only.    If,  in  such  a  case,  the  descending 

1.  ul  were  greater  than  the  ascending  load,  the  Utter 
rould  not  only  descend  by  its  gravity  without  any 
loving  power,  but- would  draw  the  ascending  load  up. 
t  plane  worked  in  this  way  without  an  engine  is  called 

"     "* —  ~" —      Railways  comnuscd  of  self-acting 
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engine  is  placed  at  the  other  extremity  of  the  railway 
along  which  the  train  Is  moved  ;  and  the  train  is  drawn 
back  by  the  other  engine  in  the  same  manner.  But,  in 
order  to  unroll  the  rope  from  each  rope-roll,  the  train, 
in  returning,  is  made  to  draw  the  rope  after  it.  Thus 
the  two  engines  reciprocally  draw  the  train  backwards 
and  forwards  between  them  ;  each  engine,  while  itdraws 
the  train  In  one  direction,  unrolling  the  rope  from  the 
rope-roll  of  the  other. 

There  are  various  other  expedients  that  have  been 
suggested  and  practised  for  working  railways  by  station ary 
engines  and  ropes,  but  all  of  them  partake  more  or  less 
of  the  principle  of  one  or  other  of  these  here  described. 
The  speed  attainable  by  such  means  was  formerly  very 
limited  ;  but  the  application  of  ropes  and  the  machinery 
connected  with  them  has  been  much  improved,  and,  if  ft 
were  otherwise  desirable,  a  line  of  railway  could  now  be 
worked  at  an  average  speed  of  from  fifteen  to  twenty 
miles  an  hour  by  a  series  of  stationary  engines  and  ropes. 
Nor  would  it  be  necessary  in  passing  each  station  to  stop 
the  train,  expedients  being  devised  by 
may  be  transferred  from  one 
stopping  It. 

STA'TIONERY.  The  name  given  to  all  the  mate- 
rials employed  in  the  art  of  writing,  but  more  especially 
to  those  of  pens,  ink,  and  paper.  The  term  stationery  is 
derived  from  the  business  or  booksellers  having  been  an- 
ciently carried  on  entirely  In  stalls,  or  stations.  The 
Stationery  Office  in  London  is  the  medium  through  which 
all  government  offices,  both  at  home  and  abroad,  are 
supplied  with  writing  materials  ;  and  at  the  same  time  it 
contracts  for  the  printing  of  all  reports  and  other  matters 
laid  before  the  House  of  Commons,  Sec.  It  consists  of  a 
comptroller,  a  storekeeper,  and  about  thirty  clerks  and 
other  subordinate  officers  ;  and  has  a  branch  establish- 
ment at  Dublin. 

STATION  POINTER.  An  instrument  used  in  ma- 
ritime surveying,  for  expeditiously  laying  down  on  a 
chart  the  position  of  a  place  from  which  the  angles  sub- 
tended by  three  distant  objects,  whose  positions  are  known, 
have  been  observed.  It  consists  of  three  scales,  which 
move  about  a  cmunon  centre,  two  of  them  rarrving  each 
a  divided  circular  arc,  and  the  third  two  verniers  adapted 
to  the  arcs,  by  means  of  which  the  scales  can  be  opened 
so  as  to  form  two  angles  of  any  inclination.  Suppose  tho 
angles  of  the  scales  to  be  made  equal  to  the  two  measured 
angles,  and  the  instrument  to  be  laid  on  the  chart,  so  that 
the  edges  of  the  three  scales  coincide  with  the  positions 
of  the  observed  objects,  the  centre  marks  the  position  of 
the  spot  from  which  the  objects  were  observed.  (See 
Simtnt't  Treatise  on  Mathematical  Instruments,  p.  98.) 

STA'TIONS.  In  Ecclesiastical  Antiquities  (from  the 
Roman  static,  a  soldier  keeping  guard).  The  weekly 
fasts  of  Wednesdays  and  Fridays.  These  were  omitted 
between  Faster  and  Whitsuntide.  They  terminated  at 
three  In  the  afternoon ;  hence  sometimes  called  semi- 
jr junta.  Saturday  was  made  a  station  day  by  the  council 
of  Elvira  ;  which,  it  is  said,  led  to  the  gradual  neglect  of 
the  Wednesday  station  in  the  Western  church.  ( Kiddle's 
Christian  Antiquities,  624.) 

STATI'STICS.  (Lat.  status. stale,  condition.)  The 
name  given  to  the  science  which  exhibits  the 


condition  of  a  country  or  nation,  principally  in 
to  its  extent,  population,  industry,  wealth,  and  power. 

By  a  statistical  account  of  a  country,  we  mean  a  work 
describing  its  situation  and  extent ;  its  natural  and  ac- 
quired capacities  of  production  ;  the  quantity  and  value  of 
the  various  articles  of  utility  and  convenience  existing 
and  annually  produced  in  it ;  the  number  and  classes  or 
its  inhabitants,  with  their  respective  incomes  ;  Its  in- 
stitutions for  the  government.  Improvement,  defence, 
and  maintenance  of  the  population  ;  with  a  variety  of 
subsidiary  statements  and  details.  A  science  embracing 
so  great  a  variety  of  objects  is  not  ea»ily  defined  or 
limited ;  nor  is  It  possible  to  draw  any  distinct  lino 
of  demarcation  between  what  should  be  left  out  of  sta- 
tistical works,  and  what  should  be  included  in  them. 
Much  must  always  depend  on  the  object  in  view,  and 
on  the  good  sense  and  discrimination  of  the  author. 
Statistics  has  many  features  in  common  with  geography 
and  uolitics.  and  embraces  that  sort  of"  mongrel  science 
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political  arithmetic.  Some  authors, 
the  economist  M.  Say,  contend  that 


any  description,  however  brief,  of  the  territory  of  a  coun- 
try is  foreign  to  statistics,  and  belongs  exclusively  to 
physical  geography.  But  this  is  evidently  a  most  erro- 
neous statement.  How  can  we  acquire  any  accurate  or 
comprehensive  knowledge  of  the  capacities  of  production 
enjoyed  by  a  country,  if  we  tie  unacquainted  with  its  situ- 
ation, soil,  climate,  and  native  products,  and  with  its 
facilities  for  bringing  them  to  market  and  exchanging 
them  with  others  ?  So  far  from  being  alien  to,  this 
knowledge  lies  at  the  very  foundation  of  the  science ;  and 
any  work  which  should  omit  it,  however  well  it  might 
be  executed,  would  have  no  claim  to  be  considered  as  a 
complete  statistical  work.  Those  topographical  details 
which  are  essential  in  a  geographical  work  would,  how- 
ever, be  totally  out  of  place  in  one  devoted  to  statistics. 
One  of  the  principal  objects  of  the  latter  is  to  exhibit 
the  means  and  sources  of  the  national  wealth,  its  amount 
and  distribution  .  and  these  would  not  be  in  any  respect 
promoted  by  indulging  in  topographical  details.  Hence, 
in  statistical  works,  a  short  notice  of  the  principal  divi- 
sions of  the  country,  with  reference  especially  to  it*  cli- 
mate, soil,  native  products,  agriculture,  including  the 
method  of  holding  and  occupying  lands,  manufactures, 
and  population,  is  generally  sufficient.  This  much,  how- 
ever, cannot  be  dispensed  with.  It  is  the  foundation  on 
which  all  the  rest  of  the  building  is  to  stand ;  and  the 
completeness  of  the  other,  and  more  elevated  parts,  will 
generally  depend  more  on  the  compactness  and  solidity 
of  this  than  on  any  thing  else. 

Opinions  differ  as  widely  as  to  the  mode  in  which  sta- 
tistical treatises  should  be  drawn  up,  as  with  respect  to 
the  topics  they  should  embrace.  Some  contend  that 
their  object  is  limited  to  an  exposition  of  the  state  of 
a  country,  province,  or  place,  at  some  given  period  ;  and 
that,  consequently,  all  historical  and  theoretical  discus- 
sions should  be  rigidly  excluded.  The  Germans,  who 
are  supposed  to  be  the  great  authorities  In  statistical 
matters,  mostly  compose  their  works  on  this  plan ;  but  It, 
notwithstanding,  appears  to  us  to  be  radically  objection- 
able, and  to  be  calculated  to  deprive  the  science  of  all  that 
is  most  Interesting  and  instructive.  Nor  need  we  travel 
beyond  the  sphere  of  German  statistical  works  for  ample 
proof  of  what  is  now  stated.  They  are,  in  fact,  with  few 
exceptions,  the  most  worthless  rubbish  imaginable.  We 
have  accounts,  sometimes  accurate  and  sometimes  not, 
but  usually  put  forward  with  equal  confidence,  of  a 
ts ;  but  as  we  have  no  explanation 
under  which  they  originated,  they 
when  accurate,  little  useful  inform- 
ation :  and  it  would  not  be  more  Idle  to  attempt  to  form 
any  notion  of  St.  Peter's  or  St.  Paul's  from  an  account  of 
the  number  of  tons  of  stone,  brick,  and  mortar  in  each, 
than  it  would  be  to  attempt  to  form  any  opinion  of  the 
state  of  Prussia,  Austria,  or  any  other  German  state, 
from  the  details  respecting  it  supplied  by  German  statis- 
tical writers.  They  tell  us,  for  example,  that  so  many 
looms  were  at  work  in  such  a  town  or  place  at  such  a 
time  ;  but  the  chances  are,  not  a  word  will  be  said  as  to 
whether  the  number  of  looms  was  increasing  or  dimi- 
nishing ;  and  supposing  that  were  stated,  it  is  all  but 
certain  that  not  a  word  will  be  said  explanatory  of  the 
causes  by  which  this  result  has  been  brought  about, 
though  this  be,  in  fact,  of  ten  times  more  importance  than 
anything  else.  This  species  of  statistics  presents  us  with 
a  skeleton,  instead  of  a  living  animated  body.  It  is  of 
importance,  no  doubt,  to  know  the  amount  of  population, 
the  sura  paid  In  taxes,  the  rate  of  wages,  &c.  in  a  country 
or  district  at  any  given  period ;  but  it  Is  only  by  comparing 
these  statements  with  others  of  the  same  sort,  applying 
to  different  epochs,  that  we  learn  whether  such  country 
be  advancing  or  retrograding :  and  it  is  only  by  com- 
paring details  peculiar  to  one  country  with  those  peculiar 
to  another,  that  we  learn  in  what  respects  they  agree  and 
differ,  and  that  the  attention  of  the  politician  ana  econo- 
mist is  called  to  those  circumstances  that  retard  the  pro- 
gress of  the  one,  and  accelerate  that  of  the  other.  Those 
who  make  a  parade  of  subdivisions  would  call  this  com- 
parative ttatistics,  and  would  contend  that  it  should  not 
be  mixed  up  with  descriptive  statistics.  But  to  be  really 
good,  and  possessed  of  interest  enough  to  make  it  be  read, 
a  work  must  embrace  both.  They  should  not  be  so  in- 
termixed as  to  create  confusion  ;  but  unless  they  be 
combined  in  due  proportions,  the  principles  on  which 
the  comparisons  are  made  expounded,  and  the  circum- 
stances that  produce  the  discrepancies  pointed  out.  and 
their  influcuce  correctly  appreciated,  no  details,  however 
accurate,  can  be  of  much  value.  It  is  the  easiest  thing 
possible  to  pile  figures  on  figures ;  but  unless  deduced 
from  correct  data,  they  serve  only  to  mislead  ;  and  they 
do  this  the  more  easily,  that  they  have  a  scientific  air 
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about  them,  and  that  most  people  shrink  from  the  trt- 
some  task  of  examining  whether  tabular  statement!  > 
correct  or  not.  There  is  nothing,  indeed,  about  »fc  - 
one  should  be  so  sceptical  as  the  greater  number  of  vb: 
arc  called  statistical  facts  and  details,  or  with  mt*n  > 


which  a  sound  and  searching  criticism  is  so  ofcmun 
The  reader  would  do  well  generally  to  look  with  *» 
plcion  and  distrust  on  most  statements,  how  import 
soever  they  may  appear,  unless  he  be  informed  <<  : 
sources  whence  they  have  been  derived,  and  of  the  yrss- 
ciples  on  and  the  mode  in  which  they  have  bra  «■ 
piled. 

It  would  be  easy  to  illustrate  what  has  now  bees 
by  references  to  the  statements  in  parliarncnun  l 
other  official  documents,  many  of  which  are  altof«ly' 
false;  while  many  more,  from  the  conditions  towi^' 
they  apply  not  being  clearly  set  forth,  are,  thouyfe  u t 
absolutely  incorrect,  fitted  only  to  mislead. 

Perhaps  the  least  valuable  book  ever  published  ' 
any  important  subject  was  that  of  Dr.  Colquhoua  0*  »' 
Wealth  and  Resources  of  the  British  Empire.  It  U,  fr-. 
beginning  to  end,  a  tissue  of  extravagant  bypot?  ^  • 
and  absurdity.    Not hing  wju^ " 


this  intrepid  calculator 

to  whtehVis'  impossible  to  . 
atlon,  and  of  which  he  knew 
if  they  had  been  ascertained  with 
And  yet  the  most  extravagant  of  his  I 
a  while  regarded  as  well-established  truths, 
obtained  an  extensive  circulation  ;  it 
into  German,  and  the  German  doctors  < 
to  it  as  if  its  authc 
unquestionable. 

In  justice,  however,  to  the  German  writers  oo  stac-t^ 
it  should  be  stated  that  the  circumstances  under  *tstS 
they  are  placed  do  not  really  admit  of  their  publbbmg  U* 
best  class  of  works.  In  Prussia,  Austria,  and  »»s 
German  states,  the  press  is  subject  to  a  rigorous  (tw* 
ship ;  and  no  statements  of  a  political  kind  are  alkwi  I 
be  published  that  might  give  offence  to  governnnfiL  >* 
that  would  be  likely  to  call  the  attention  of  the  read**  to 
the  defects  in  the  organisation  of  the  state.  This  »«iS- 
cicntly  accounts  for  the  absence  of  such  discu*»ioo» « 
German  works,  and  their  anti-critical  character.  But 
this  certainly  Is  no  reason  why  the  writrn  of  *Vr 
nations,  not  laid  under 


byi 

that  every  thing  in  statistics  may  be  estimated  to  I . 
and  exhibited  in  tabular  statements  1  But  the  trurb  k 
that  but  a  few  of  the  more  prominent  facts,  is  regard  u 
the  situation  of  any  great  country,  can  be  so  cxhibitc- 
A  grand  object  in  every  good  statistical  work  should  hr. 
not  merely  to  state  what  is,  but  why  it  is ;  to  tnr* 
and  exhibit  causes  as  well  as  effects  ;  to  show  ho*  ad- 
vantageous results  may  be  best  brought  about,  ami 
those  of  an  opposite  character  may  tic  best  avoided. 
It  may  be  said,  perhaps,  that  this  would  encroach  osta* 

Jirovince  of  the  politician  and  political  econotntit,  l*t 
n  our  estimation,  a  certain  admixture  of  politic*  a*i  J* 
litical  economy  is  Indispensable  to  statistics.  WWi** 
such  admixture,  most  statistical  works  are  little  bra* 
than  worthless:  if  they  are  to  be  excluded,  s  (rood  *i- 
manac  may  be  taken  as  the  model  of  a  good  statute^ 
work. 

Arthur  Young,  in  his  Travels  in  France,  ItofSBjM 
in  his^  yr^p^  •»»  Spain,  and  Volney.^in  his  Sfna^  s^t 

to  the  class  of  travels,  o^Vich^n^eel"  tiiey  arc  sawd 
the  very  best  specimens.  And  why  should  it  be  other- 
wise with  statistical  works  ?  If  their  writers  know  shst 
they  are  about,  they  will  use  political  science  not  tu  su- 
persede, but  to  illustrate,  explain,  and  give  utility  to  thr.r 
statistical  details. 

A  really  good  statistical  work  can  only  be  compiled  tf 
a  writer  w  ho  to  great  talent  and  good  sense  add*  Oi-* 
most  extensive  information,  and  hence  the  rxireo* 
rarity  of  such  works  ;  but,  when  properly  executed,  they 
are  alike  instructive  and  interesting.  Est  ensm  cnt***' 
rcipubltctt  et  privato  homini  et  pubttco  utdissims  <t 
maximc  necessaria,  atque  scientiam  iUam,  qua  4ma  eof- 
nitionem  reipubUc*  nobis  comjtaramus,  tmprtmis  rf*jrw» 
esse,  quam  studiosius  calamus  et  proscquamur,  nan  fU, 
quod  jure  negare  vet  adeo 
//is/.  Statistic*,  p.  4.) 

We  subjoin  a  few  of  such  of  the  i 
ticulars  in  the  statistics  of 
Europe  generally,  as  may  be  exhibit* 
details  are  mostly  derived  from  < 
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STATISTICS. 

I.  Table  exhibiting  the  Area,  Population.  &c.  of  England  and  Wales. 


\  Rrdfard 
Barfca  . 
Hurkinjrhain 
C.imbnda-c 
1  hrmhirc 
Cornwall, 
ScUlj  Ii 
•  unibarland 
IVrbj 


Dor** 

Durham 
B*«  - 

dloucnktcr 
II. 


Hertford 
Huntingdon 
Knit 
I.  incaHiT 
l^iccvter  - 
Lincoln 
Middle*** 
Aluti  mouth 
Norfolk 
Sunharat 


Total  of  England 


Warn. 


llrwknocfc 

i'vill(in 

'  i«-rmarthm 


iK-nbHeh 

V,l 
M« 

Mi*itjpwn«ry 
I  'i-nibrok* 
Radnor 


Total  of  Waltt 
Total  of  England 


Arm  In 


896320 
48I.VV) 
47*3*o 
548,4*0 
673.880 

KM  ,tOO 
974.7*0 

r..'.7.980 
l/>V(,tUO 
M.3.840 

;  ■  imi 

DM. 180 
-.120 

'^ss 

4O3,*O0 
U  .-  .IMI 
9'6,480 

1,130.240 
41 '..MO 
1,67 1.1X0 

ImMNO 
31 7,140 

1,*953M) 
tv'xi.ilO 

1.197.140 

48.1.410 
Wi 

135*300 

7-7.760 
96  i,«00 
4-  ,760 
93S.240 
57  4.U80 
4S7.680 

k;»,«o 

46V.780 
3,7  V.,  040 


Population,  Population, 
1801.  1881. 


>,-.  393 

it»:«i3 

191,741 

lss.869 
li;.830 
161.148 
313301 
115.319 
lt.n36l 

V  2  6,  437 
*'.<  1.909 
219.636 

S9.I91 

97377 
:»;s 
307.684 
67  2.731 
1 30,081 
VnS,\37 
•  i  -  .If. i 

4  5.588 
275  371 
131.757 
157,101 
Ho.330 
1IM,620 

16.356 
167,639 
273,750 
839,153 
131 
269.043 
I    .  Ml 

VI  IS,  I  "JO 
11.617 

PC 
13-i. .13.1 
S.5S398 


Inhabited 
liouae*, 
1SI1. 


Population,  1841. 


Total  of 


A  Wai«a 


32.243.*OOi  8331,434 


J&S8 

132,000 
6233M) 
318, IWI 
1"  >,IVO 

i  wi.iai 

5063*0 
4 -.'1,3  Vi  i 

5  V,, -imi 
39O,4»0 

272310 


4,752,000 
32,813.200 


.5.3.  VM, 

31,633 
42,956 
67317 
41321 
60352 
39,6*8 
7 1  3*5 
87,  >06 
47,971 

l'l.ll  HI 


H.1.71G 
13I.477 
134  A™ 

istjm 

270398 

257.447 
156,194 
VI  3.333 
43.1,010 
I  11,499 
V07.673 
2*9.424 
3V.343 
*.s.3,*93 
103.V43 
1*9,714 
4s, 771 
4V6.0I6 

1A''2.*»59 
174.371 
283,058 

1,111.331 
;  vv. 
314.364 
It.  .',1*3 
1 98. 965 
1*6,873 
136,971 
18,187 
'.  .1.5.1 
.311 

3r>r*'j5 
27034* 

39S.658 
S3  3,i  19 
27  1 ,39V 
.5  I  359 
I  '.7 
184,1*4 
1,173,187 


1133s 
31,47V 
31,071 
33,11V 

7-...-. 

63341 
31,414 

58.910 
■U.1.37 
34359 
57,430 
67.'. 

(Mi,S56 

6'  ,*.s  I 
83.461 
AO,  155 
11397 
95347 

889,166 
4  4. Mil 
73.038 

807,670 
84.880 

wjm 

40,903 
18.701 
'....II 
3V. Ill 
4.V97 
47,203 

ai.o.3* 

97  376 
61,'  >M 

93375 

M.Ml,', 

81.413 
103  »8 
5"  .986 
V.i'  t 
31  .,082 


52,169 

7''/.;  1 

76,31  6 
S1313- 
193,0*  1 

164,451' 
H6.V06 
1333  39 
852.758 
83,44* 
15937  4 
178,299 
VO'V37  I 
174.7V4 
57  .2.57 
77.6 19 
29.154 
87V.415 
814,837 
105,613 
18I.H0V 
73S,!>7() 
70.GOH 
199  AM 
ys.Hsc, 
1VI.V7I 
1V1,66<> 
SH,3vl 
10,743 
119Ai7 
/09.4  V  1 
t58,7V9 
154,107 
r78.186 

Wjtt* 

I93^tfi7 
S.8.V34 
lt*,'*H 
114,733 
78S,H."»i) 


55.768 
su.'.;i 
7:1,1.73 

8*,'.m 
«>V,«U 

176^18 

91,706 
13o,5<*S 

x-m  >.•>:■  1 

9 1 .3' 1 1 
164,103 

17VA96 
V^'>.9V3 
IhO.VIf. 
57,181 
79,618 
89A43 
«73,746 
83V.V07 
1I0.V4V 
180.913 
837.M6 
63,741 
vi  V*.'' 
IW.175 
1V8.997 
1V8,II3 
HI, 190 
10,397 
119.6.^7 
VV»..  M 
851,477 
161,0-iV 
SOi.4V; 
15V.198 
WXJ.154 

nioi 

131.103 
118.731 
M'i.7  M 


107,937 
160,886 
15.S.989 
164,309 
393  ^H0 

3 1 1  .V69 
177,911 

ir^.vov 

63.3,731 
174,743 
3VI.S77 
Ml, 995 
431 J07 
3>i,940 
111.438 

i:;,»37 

.'■8,699 
MH.161 

1,6/7,004 
V  13,855 
36V, 717 

1/-76.616 
1  319 
4 lv, 6*1 
1  W.061 

I  ■  .773 
16 1. 573 
vl  340 
1  nil 

4  .IWV 

Alli.VOo 
.-:  ,1V9 
&SV.6I3 
V'i'1,770 
i  Ml 
,169 
*.  >>7 
V.V3.4H4 
V.'»l,5»4 


Arm  of 
1  Anil  to  on 
Individual 


S-745 
8*003 
3-0-/7 
3*331 
1*703 

2*494 
5*478 
V4I7 

SOW* 
3*6*1 
VI 65 
V.S43 
1*8-6 


4*8V6 
V  ,64 
4-<!V, 
1*817 
•677 
••389 
4-MI7 
114 
2  *36V 
3'  139 
3V66 
4*78'i 
t  144 
V9I4 
I  I6X 
.1 

VII  I 

1-485 
3*<*76 
•833 
3- ivy 
1  ;  ;7 

h  i  M. 
3*364 
1*981 
2*346 


II.V61,437  1  »,73.1,V93  7^VM73  7A73A33  14.99',^VW    At.  2150  At.  0  17  34 


541,546 
8,331,434 


is.rv.i 

43,603 
57,784 
90,239 
57,958 
76,311 
53,784 
101,737 
34r3st 
59,899 
74A*"' 
28,459 

717,438 
11,861,437 


L. 

a. 

i. 

11,488 

24^69 

86^81 

30390 

8-408 

0 

7 

10,fi34 

86.J11 

26,381 
36.3V3 

53,*9» 
68-184J 
106,48V 

'i  11  .1 

0 

3 

1 

1A.I0V 

31.997 

6-317 

0 

4 

t 

V3,ii>; 

50.795 

5.'»,f>87 

.'.s'.t 

0 

7 

V 

!6,K6'i 

39.i.«m 

41.468 

81,068 

4*294 

0 

3 

V 

18,485!  44.617 

41.674 

89.891 

4*537 

0 

9 

II 

13.3  VO 

33,6*16 

3<.91 1 

6«i,347 

8316 

0  15 

2 

33,V0*. 

Ky.ovs 

84,431 

173,462 

V  922 

0 

8 

4 

8,467 

19,217 

19.991 

39,2.18 

10-814 

0 

s 

11 

13,630 

34,232 

34.WJ* 

69,280 

7-757 

0 

3 

18.H8V 

40^34^1 
12,738 

47.919 

KS.V'V 

4-423 

0 

8 

? 

4,687 

1V.4I8 

85,186 

10-SV3 

0 

A 

188,196 

44Tr333 

463,788 

91  1,3  VI 

At.  5-214 

At.  0 

6  10 

8,753,895  7^81375  7A73.633  14395^08   At.  8-130  At.  0  17  34 


.16.993.800     8,872,980   11^)78373   2^41,491  7,769,408  8,137,481 1 13,906389    At.  2  385  I  At.  0  15  llj 


II.  Table  exhibiting  the  Area,  Population,  &c.  of  Scotland. 


Irr 


faithfteM 
Clackmannan 

I  >u  mSarton 
Dumfrin 
KdinfauTKh 
Kljcin 

Korfar  ( Anirua) 

I I  adctinaTton 
In 


Kinroaa 
Kirk.  udt<rlght 
f  win  ark  - 
Llnlilh««»w 

V 


Area  in  Arret. 


1,254,400 

8AO8A6O 
664,  '*J0 
4IV.HOO 


1II.3JH0 
439 ,6W) 
3O.720 
143,9*1) 
B01.9VO 
2*6^361) 
30V.7VO 
298  380 
.Vis  3*0 

174AS 

1^94^60 
243.8O0 

46, OHO 
.'•t  .,7t,ii 
«.|>t^S() 

76300 
124,800 

819.8O0 
VOt.lMJ 
1,616,3*0 
144,000 


LMMM 

457.6O0 
16H^JVO 
31V.960 
1,88*360 

JS^.-1'.II 


6.4«IO 


I  ..1-1! 


1.26O.MJ0 


31,810  2.054.400 
3,810  668300 
1.V80  414,080 


2,560  103/4HI 

6,400  4I6.0HO 

—  30,7*0 
19.840  165,76') 

6,100  808,3*0 

—  886360 
4.180  307,*(K) 
1.9*0  30031  *i 
8360  67038O 

—  174380 

188340  2.71630O 


I.880 
4,480 
8>M-0 
13*0 

13*80 

85300 

38AK> 
1,280 


57300 
320 
960 
B320 
311,'. v. 
4,800 


244,480 

.VJrVrf] 
533.7IO 
GOI.HOO 

7'i.-.»i 
186,780 

844300 
804,160 
1,688380 
145,280 


13Ol,0nn 
437 .9*0 
169.*80 
881,880 

1,15*340 
893,760 


tmm. 
Isoi. 


123382 

71359 
8 1.3HC 
33,807 
30 /.VI 
11.791 
88,609 
I0.S 
8O.710 
34397 
122,934 
86,7a1. 
93.743 
99.1 1: 

89,986 

74,898 
86,349 

6.7V3 
89.VI1 
1  *  r.  ,»,'»•* 
17384 

8,237 

46,844 

8,736 
1263*76 
78A56 


33343 
3338c 
.'..0711 
50.825 
tl.117 
W.91S 


'..|.iil;\- 
Uon, 
1821. 


Inha- 
bits! 
I1oumt>, 
1841. 


Population,  1841. 


1.35387  32,193 


97.316 
127,299 
43361 
333s.'. 
13.797 
30.238 
1.3,  VI  .3 
27317 
70.S78 
1913H 
31,162 
114.3.V, 
113,430 
85,187 

90,157 
8-J.l  18 

7,768 
38 ,90.3 
841387 
2*.6»3 

9A* 


18314 
30,247 
11,888 
7.405 
3,ix  7 

6.-16* 

7386 
14375 
38.«8»3 

8,133 
88.963 
.v., i 

8309 

19,188 
7,274 
130*1 
8,159 

81331 
530.1 
8,833 


53,1841  11371 
10A46  8,119 

139,050  89,178 

112.175  21,6*6 


683*8 
40398 
6.637 
65376 
23,810 
33.940 


16377 
836V 
1.446 

15.837 
4,978 
7,440 


893*8 

47.651 

78,970 
83.4  *3 
163V7 
7,108 
16,993 
9,3.31 
2 V. '.•>'. 
34.097 
10V.709 
16371 
65,735 
79.234 
17,853 

45306 

1  i.MJl 

4,194 
18,838 
8U8369 
13.766 

4,838 

26.SI1 
3.128 
65339 
72,725; 


J6.H6J 
21,930 
3.972 
4I.O70 
11.307 
18,25* 


Total. 


108,755 

49,486 
85332 
86,65 1 
17300 

8387 
19.204 

9,785 
81.790 
38,7V<4 
121311 
18,923 
74375 
91,166 
183*8 

58,109 
17,248 

4369 
**.*61 
218.744 
l-.i.s  ' 

4386 

333M 
3398 
7*312 
82,030 


42.119 
81,073 
4,017 

8S5 

20,9*1 


192.8&3 

97,140 
lM.'.r/ 
541,076 
34,427 
I 

36.197 
19.116 
41.295 
72,823 
825,6*3 
34 ,994 
1  10310 
170,400 
3  ..781 

97.613 
33.032 
8.763 
41.099 
427,113 
26,8  IS 
9,818 

60.796 
1 03  VD 
138.151  1 
154,755, 


78,98(1 
46303 
7,989 

39,179 


1-andTotn  fUnt  °f  Land 
IndiTlduai  PW^cr* 


IS41. 


ui  181C. 


/..  fa  4. 

6-583 

0  3  8| 

80-615 

0    1  11 

4-041 

0  10  14 

8-843 

0   3  10j 

O  16  i 
0  3  74 

1*146 

0   1  5 

1*607 

1  0  104 

1/91 

0   6  1 

11-011 

0   7  9 

l-OOl 

1    4  6 

8-630 

0    4  1 

1    8  3 

3V15 

V  9o? 

86*379 

0   1  1 

7*V-s 

0  13  1 

0    9  10 

12-798 

0  7  3 

1-416 

0   9  10 

8860 

1    1  7 

13*538 

0    1  10 

13-474 

0  0  41 

19-406 

0  i  7 

11-989 

0   5  6! 

•930 

0  17  71 

83-378 

0  1  14 

9-9i; 

0  10  1 

81-069 

0  4  64 

lit 

43*310 

7-875 

0   8  6| 

1151 


18.941300  4Q832Q  193^320  ■1399368  2,093.456  .503.43111.941,176  1379331  8,680,610  At.  7  *88   At.  0    3  t| 
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Piovincea 

and 
Couruie*. 


Mntttr. 
Carlow 
liul.lin  - 
k.  I.  Lire 
KiJkrnnT 
King**  . 

lxxuh  • 
Mrath  - 
L»u«n'i 
W  ettnteath 
Wciford 
Wicklow 

TflUli 

Munttcr. 
Clare  - 

Cork 
Kerry  - 
Limerick 
Ttt,rperarr 

liwB 

Tot  lU  - 


Antrim 
Armagh 


I  town 
Fermanagh 
I   mil  imUirr 


ifcS 


('••nwiugKI. 

I  ^i  trim 
Ma,o  • 


STATISTICa 
III.  Tablr  exhibiting  the  Area,  Population.  Ac.  of  Ireland. 


Arc*  in 
Statute 
A.  re. 


Extant  In 

A  ro> 
etc  luviie 
of  Lake*. 


.819/63 

218,631 
'■•i.'.l- •. 
1l.3.6vi 
328,166 
263,615 
806.261 
507.1*7 
396/10 
386,231 

'«,i,t:'» 
191,701 


1, 782/158 


248 

15/92 


16,331 


219.86.3 

Vis,  *i 

392,1.3'. 
Al\r.v; 
527,918 
51*7,753 
*k..'^;i 
367.127 
3'*-. ..Mil) 
St  9.917 
-V  l.ljg 
491.701 


P  »>ul  .1 
lion, 

iHsel. 


Population,  1S3I. 


97,070 
333  /92 

99,065 
182,oir, 

131,088 
107,170 
101.011 
1 39,1113 
131,271 
1  fH.M'J 
170.806 
110,767 


M.»l«.  Pt 


48,127 

173/56 
A-4.47* 
93,977 
71,287 
35/10 
52,139 
88,99.3 
72,469 
67,7'K) 
87,993 
61.034! 


; 


51,026 
8H6,3li 

53,932 
99.709 
72.938 

57.218 
t  i? 

87.833 
73,382 
69,172 
94.718 
60,105 


Inhabited 

llllUMS, 

im. 


99,353 
380,167 

108.121 

I93.'..8fi 

111,225 

1I2.M8 
107.181 
1 76.8  26 
I  i-'i  Vil 
136.872 
182.713 
181.357 


13,275 
.V,v,i 
17,153 
JIW 
21,256 
19,118 
22.040 
29.796 
23,783 
23/03 
29,923 
18.112 


Acre*  of  Land 


32,474!  4,719, SSI  I  1,757,592    987/77|    981/36  1.909,713;  292,7*9i 


802,332 
1 ,769,563 
1,118,720 

671,783 
1,013,173 

471.281 


5/79bS7t 


758/66 

32*.  1 83 
473.119 
1,165.107 
611,101 
471 .318 
518,270 
327,018 
751,395 


18,655 
14/69 
11/88 


II.'  ■:•! 


783,697 
1,769/63 
1,134,011 

671,783 
1,001,813 

471,281 


■/08,nsfi 
73fl,lll 
216.183 
877.177 


156,521 


128,416 

396,714 
131,696 
i  ■>\t,y-> 
197,713 
85,217 


129/76 
111,018 
131,130 
161,73(1 
2i 1 1, S- i 
91/37 


858/28 
810,732 
263,126 
315.353 
102,563 
177/151 


40,35* 
1 1 8.879 
41,291 
I1.80I 
60.264 
2lr318 


V83.-..220    1 .93 1.61*  l.09.\lll    1,133.7  11  2,227.1  12 


49,790 
18,391 
1,987 

~I58 

9,165 
7.HH 
27.26  1 


309,789 
451,162 
1,165,107 
611,246 
422,111 
Mt«,7lV1 
319,204 
7 "/  7  , 1  7>  t 


262.860 
805,430 
19".  ,076 
848.270< 
325.110' 
130,997 
193/69, 

1 7 

261,81,  'i 


152,178 
111,618 
113.171 
111,815 
169.1  IC 

73.1171 
106,617 

95,f,79 
119,410 


161,731 
117.227 
114.759 
147,301 
182,5  >H 

76..  |r, 
1  1  1/1.1 

99,857 
I51.01S 


330,111 


316,909 
228,810 

227,933, 
289,119 
351  ,012 
119,763) 
222/)l2' 
193,536 
301,168 


183,796   3,881.874   1.996,494  1,113,094  1,173/8* 


1,510,592 
480/75 

1,3.15,048 
609,405 
131,183 


77,922 
25.568 
57,910 
21,787 
8,260 


1,432/70 
391,807 

1.897.108 
584.618 
425.928 


337,3741 
121,7851 
293,112 
808.792 
1 16,229 


69,131 
179,593 
123,031 

83,730 


2  19,'Cit 
72.073 
186,733 
126,112 
88.033 


111.681 
111,521 
•■.i, 

219.613 
171.76.1 


55,971 
39.57I 
38,917 
50.171 
62,629 
13,761 
39  ,<»77 
31.221 
64/63 


67,114 
21.200 
62.367 
1 1 .369 
89,538 


2T>82 
•654 
3619 
2-652 
3  6o<i 


Kentaf  U*4 

prr  A«-r» 
in  1 


1831. 


1-652 


2^721 
2  703 
3-089 
4t/70 


X.  *. 

0  15 

1  0 
O  U 


2-178 
1  407 
1-981 
4-0/9 


1  63* 


3- 155 
2  790 
3-541 
2348 

2  IMI 


Total*   •     4  /89.608  191.477    4,135,131    1,110,292    660,498     683,416  1.343.914     194,636  A».  3  n77 

i.  Total*  ■   80.399,608  435/99' 19.91 1. 2O9'  6 .sol  .990  3.791 .880  3.972/21  7.767.401  1.849.8)6  (ten.  At.  256S 


i 
o 

.1 

a 

II 


At.  8-4S7         At.O  it  7t 


0  II  .3 
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IV.  The  following  Account  of  the  Area  and  Populntion  of  the  diflTerent  European  Statet  hat  I 
the  lateit  and  be»t  authoritiet,  and  will,  me  believe,  be  found  nearly  accurate.  There  are  no 
compiling  any  altnllar  account  for  any  one  of  the  other  quarter*  of  the  world. 


Stale*,  and  their  Designation. 
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STATUARY. 

STA'TUARY.  (From  statue.)  The  art  of  earring 
r  otherwise  forming  statues. 

STATUE.  (Lat.  statua.  from  sto,  I  Hand.)  In  Sculp- 
ure,  a  representation  in  relief  in  tome  solid  substance,  at 
larble  or  bronze,  or  In  tome  apparently  tolld  tubttance, 
•f  a  man  or  other  animal.  There  are  v  art  out  species  of 
tatuet :  —  I .  Those  (mailer  than  nature.  2.  Those  of 
be  tame  tize  at  nature.  3.  Those  larger  than  nature. 
.  Thote  that  are  three  or  more  timet  larger  than  nature, 
nd  are  railed  colossal.  The  first  were  by  the  anclenU 
to  men  and  gods  generally.  The  second  were 
to  the  representation  of  men  celebrated  for  their 
•am trig  and  talents,  who  had  rendered  service  to  the 
tate,  and  were  executed  at  the  public  expense.  The 
bird  were  confined  to  kings,  emperors,  and,  when  more 
Han  twice  the  size  of  nature,  to  heroes.  The  fourth  spe- 

i  of  the  godt,  or  of  kings  and 
■  the  form  of  gods.  k<jues- 
'are  those  m  which  the  figure  Is  seated  on  a 
See  Sculp*™  at". 
STA  TUS  QUO.  In  Politics,  a  treaty  between  two 
r  more  belligerents,  which  leaves  each  party  in  pos- 
ition of  the  tame  territories,  fortresses,  Ac.  at  it  occu- 
ied  before  hostilities  broke  out,  it  said  to  leave  them 
in  ttatu  quo  ante  bellum,"  In  the  same  state  as  before 
le  war. 

STA'TUTE.  (I,at.  statuo,  /  establish.)  An  act  of 
arliamcnt  made  by  the  king  by  and  with  the  advice  of 
ue  lords  and  commons.  But  tome  ancient  statutes  are 
i  the  form  of  charters  or  ordinances,  proceeding  from 
tie  crown,  and  in  which  the  consent  of  the  lords  and 
iimmoni  is  not  expressed.  1.  As  to  the  time  from  which 
tat  lit ct  run,  if  no  time  was  expressed  for  the  operation 
f  a  statute  to  commence,  it  was  of  force  anciently  from 
be  first  day  of  the  teuton,  and  consequently  had  a  re- 
rospective  operation.  By  33  G. 3.  c.  13  it  now  has  force 
rom  the  day  on  which  it  receives  the  royal  attent.  2.  Sta- 
utes  are  divided  into  public  and  private  ;  a  distinction 
.tilth  rests  rather  on  conventional  usage  and  difference 
i  the  formalities  of  patting  them,  than  on  any  principle  ; 
nd  public  acts  themselves  may  be  either  local  or  general. 
I'here  may  be  a  private  clause  in  a  general  act.  Statute! 
re  also  said  to  be  declaratory  of  the  law  as  it  stood  at 
heir  passing  ;  remedial,  to  correct  defects  in  the  common 
subdivided  into  enlarging  and  restraining;  and 
prohibitions  and  penalties.  But  these, 
distinctions  of  an  arbitrary  character 
effect,  although  tome  legal  maxims 
•uuuucu  on  them  ;  e.g.  that  penal  statutes,  or 
in  statutes,  are  to  be  construed  strictly,  remedial 
liberally.  Ac.  A  few  other  rules  lafd  down  by 
authorities  in  the  construction  of  statutes  are,  — 
hat  they  are  to  be  construed  out  of  the  words  themselves, 
ccording  to  the  true  intent  of  the  makers  ;  that  when 
he  words  of  a  statute  are  doubtful,  general  usage  may 
*■  called  In  to  explain  them  ,  that  the  purview  of  the 
rbole  act  is  to  be  considered,  and  not  particular  words 
<r  clauses  only ;  that  doubtful  words  are  to  be  con- 
trued  with  reference  to  the  object  of  the  act  ;  that  the 
•  rt-amole,  or  recital  at  the  commencement,  it  to  be  con  si - 
lered,  at  It  generally  indicates  the  evil  which  it  was 
neant  to  remedy,  and  consequently  affords  an  insight 
ito  the  meaning  of  the  frame rs  ;  that  repeal  of  former 
tatutes  by  implication  shall  not  be  favoured,  Ac.  Sta- 
utes  are  numbered  according  to  rather  an  inconvenient 
rrangement :  the  entire  acts  of  one  session  are  considered 
s  forming  two  collections  or  volumes,  one  of  public  and 
no  of  private  acts  ;  each  act  forming  a  distinct  "  chap- 
er,"  and  subdivided  into  sections. 

STAUROLITE.  < r.r.  rravtH.  a  cross,  and  X<0« .  a 
tone.)  The  mineral  called  cross-stone,  harmotome,  and 
indreasbergolite.  It  it  a  silicate  of  baryta  and  alumina, 
i  it  h  traces  of  lime  and  potash,  and  forms  tmall  quad  ran  - 
ular  prisms  crossing  each  other :  the  most  characteristic 
prciment  are  from  Andreatberg,  in  the  Harts. 
STAUROTIDR.  (Gr.  s*m*est,  a  cross,  and  ui*t, 
irrn. )  A  name  given  by  Haiiy,  and  other  mineralogists, 
o  the  prismatic  garnet,  or  grenatite.  It  occurs  in  four 
nd  six-sided  pritmt,  sometimes  crossing  each  other  at 
ight  angles.  It  is  a  silicate  of  alumina  and  lime,  with 
he  oxides  of  iron  and  manganese.  It  occurs  in  primary 
ocks.  and  is  distinguished  from  garnet  by  itt  form  and 
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STEAM.  '1  he  elastic  fluid  into  which  water  it  con- 
erted  by  the  continued  application  of  heat. 
All  liquids  whatever,  when  exposed  to  a  sufficiently 
igh  temperature,  are  converted  into  vapour.  The  me- 
hanlral  properties  of  vapour  are  similar  to  those  of  gases 
i  general.  The  property  which  Is  most  Important  to  be 
onsldered.  In  the  case  of  steam,  is  the  elastic  pressure, 
a  vapour  or  gat  it  contained  in  a  close  vessel,  the 


STEAM. 

Inner  surface  of  the  vessel  will  sustain  a  pressure  arising 
from  the  elasticity  of  the  fluid.  This  pressure  Is  produced 
by  the  mutual  repulsion  of  the  particles,  which  gives 
them  a  tendency  to  fly  asunder,  and  causes  the  mass  of 
the  fluid  to  exert  a  force  tending  to  burst  any  vessel 
within  which  it  is  confined.  This  pressure  it  uniformly 
diffused  over  every  part  of  the  surface  of  the  vessel  in 
which  such  a  fluid  is  contained  i  it  is  to  this  quality  that 
all  the  mechanical  power  of  tteam  it  due. 

To  render  the  chief  propertiet  of  tteam  intelligible,  It 
will  only  be  necessary  to  explain  the  phenomena  which 
attend  the  conversion  of  water  Into  vapour  by  the 
tinued  application  of  heat,  under  the 
stances  of  external  pressure  which 
in  the  processes  of  nature  and  art. 

Let  A  B  be  a  tube  or  cylinder,  the  magnitude  of  whose 
bate  it  a  square  inch,  and  let  a  piston  P 
iii'^  %  t  *n  n  *  C  i  h  t  i  n  1 1 9  I  i  - 1  \\-  tin  *^sW  \  n 
that  under  this  piston,  in  the  bottom  of 
the  cylinder,  there  Is  an  inch  depth  oi 
water.  »  hlch  will  therefore  be  in  quantity 
a  cubic  inch  ;  let  the  piston  be  counter- 
balanced by  a  weight  W  acting  over  a 
pulley,  which  shall  be  sufficient  to  counter, 
poise  the  weight  of  the  piston  and  its 
friction  in  the  cylinder ;  ana  let  the  weight 
W  bo  so  arranged  that  from  time  to  time 
its  amount  may  be  diminished  to  any  re- 
quired extent.  Under  the  circumstances 
here  supposed,  the  piston  being  in  contact 
with  the  water,  and  all  air  being  excluded 
from  beneath  It,  It  will  be  pressed  down 
by  the  weight  of  the  atmosphere,  which  we  shall  assume 
to  be  14|  lbs.  Let  It  be  also  supposed  that  a  thermometer 
is  placed  in  the  water  under  the  piston,  and  that  the  tube 
A  B  is  transparent,  so  that  the  indications  of  the  ther. 
roometer  may  be  observed.  The  temperature  of  the 
water  under  the  piston  being  reduced  to  that  of  melting 
ice,  which  is  32°  of  the  common  thermometer,  let  the 
flame  of  a  lamp  be  applied  under  the  tube,  and  let  the 
time  of  its  application  be  noted.  If  the  thermometer  be 
now  observed,  it  will  be  seen  slowly  and  gradually  to  in- 
dicate an  increasing  temperature  of  the  water,  the  pftton 
maintaining  itt  position  in  contact  with  the  water  un- 
changed. This  augmentation  of  temperature  will  continue 
until  the  thermometer  indicates  the  temperature  of  212°. 
Let  the  time  be  then  noted.  It  will  be  found  that  after 
that  epoch,  the  water  will  cease  to  increase  in 
ture,  notwithstanding  the  continued  application 
lamp,  the  thermometer  not  rising  above  212°. 
ther  effect  will  begin  to  be  manifested  ; 


be  observed  gradually  to  rise,  I 

vacant  between  It  and  the  water.  The  depth  of  the 
water  will,  however,  be  at  the  same  time  gradually  di- 
minished, and  the  diminution  of  its  depth  will  be  found 
to  bear  constantly  the  same  proportion  to  the  ascent  of 
the  piston.  This  proportion  will  render* the  circum- 
stance* here  supposed  to  be  that  of  1700  to  1.  If  the  ap- 
plication of  the  lamp  be  continued,  and  the  tube  have 
sufficient  length,  the  water  will,  after  the  lapse  of  a  cer- 
tain time,  altogether  disappear  from  the  bottom  of  the 
tube;  and  when  that  occurs,  the  piston  will  have  riser 
to  the  height  of  1700  inches,  being  1700  times  the  original 
depth  of  the  water. 

The  tube  will  now,  to  all  appearance,  be  empty  ;  but  if 
the  apparatus  were  weighed,  it  would  be  found  to  have' 
the  same  weight  as  at  the  commencement  of  the  experi- 
ment. The  water,  therefore,  must  still  be  contained  in 
the  tube,  though  it  has  assumed  an  invisible  form.  To 
demonstrate  its  presence,  let  the  lamp  be  removed  ■  im- 
mediately the  piston  wilt  begin  to  descend,  and  the  Inner 
surface  of  the  tube  will  be  covered  with  a  dew.  which 
speedily  increasing,  will  fall  to  the  bottom  in  drops  of 
water.  The  piston  meanwhile  will  continue  to  move 
downwards,  sweeping  in-fore  it  the  water  from  the  sides 
of  the  tube  .  and  at  length  will  recover  its  first  position, 
having  under  it,  at  at  the  beginning,  a  cubic  inch  of  water. 

In  the  above  procett,  the  elevation  of  the  piston  is 
produced  by  the  elattic  force  of  the  steam,  into  which 
the  water  was  gradually  converted  by  the  lamp.  The 
space  between  the  pitton  and  the  water  during  itt 
ascent,  though  apparently  empty,  was  filled  with  steam  ; 
which,  like  air  and  most  other  gases,  is  a 
Invisible  fluid.  The  proportion  of  the 
pitton  to  the  diminution  of  depth  of  the 
to  1,  proves  that  the  water  in  passing 
creases  its  volume  in  that  proportion.  V 
altogether  disappeared,  the  height  of  the 
bottom  of  the  tube  was  1700  inches  ;  and 
der  the  piston  was  then  filled  with  the  steam  tnto  which 
the  water  had  been  converted,  It  is  apparent  that  the 
cubic  inch  of  water,  in  this  case,  was  converted  Into  1700 
inches  of  steam. 
The  pressure  of  the  atmosphere  above  the  piston  was, 
I  in  this  case,  overcome  by  the  elastic  force  of  the  tteam, 
and  the  piston,  bearing  that  pressure  upon  it,  was  raised 
to  a  height  of  1700  luches..  In  " 
!  4  E 
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of  thin  cubic  loch  of  water,  a  mechaoicid  force 
evolved  equivalent  to  14*  lbs.  raited  to  the  height  of  1700 
Inches. 

From  the  moment  at  which  the  water  began  to  be  con- 
verted ioto  steam  the  thermometer,  having  then  attained 
212°,  ceased  to  rise.  Nevertheless,  the  application  of  the 
lamp  was  continued,  and  therefore  the  same  quantity  of 
heat  per  minute  was  still  supplied  to  the  water.  Since 
the  water  did  not  increase  in  temperature,  it  may  be 
asked  what  became  of  this  continued  supply  of  heat  re- 
ceived from  the  lamp  ?  It  may  be  said  that  it  was  im- 
parted to  the  steam  into  which  the  water  was  converted  ; 
out  if  the  thermometer  were  raised  out  of  the  water,  and 
held  in  the  steam  between  the  water  and  the  piston,  it 
would  still  Indicate  the  same  temperature  of  213°.  We 
thus  arrive  at  the  extraordinary  and  unexpected  fact, 
that  notwithstanding  a  large  supply  of  heat  Imparted  to 
water  during  Its  evaporation,  that  heat  is  sensible  neither 


in  the  water  itself  nor  In  the 
is  converted. 

The  quantity  of  heat  which  Is  thus  absorbed  In  con- 
verting water  into  steam  is  easily  determined,  the  in- 
terval of  time  being  noted  which  elapsed  between  the 
first  application  of  the  lamp  and  the  moment  at  which 
the  thermometer  ceased  to  rise.  Let  us  suppose  that 
interval  to  be  an  hour  ;  the  interval  being  also  noted  be- 
tween the  moment  the  thermometer  ceases  to  rise  and 
the  process  of  evaporation  begins,  and  the  moment  at 
which  the  last  particle  of  water  disappears  from  the 
bottom  of  the  tube  and  the  evaporation  Is  completed, 
It  will  be  found  that  this  Interval  Is  51  hours  ;  and  In  ge- 
neral, whatever  may  be  the  length  of  time  necessary  to 
raise  the  temperature  of  the  water  from  32°  to  21 79,  5| 
times  that  interval  will  be  necessary  for  the  same  source 
of  heat  to  evaporate  the  same  quantity  of  water.  It  fol- 
lows, therefore,  that  to  evaporate  water  under  a  prenurr 
of  14|  pounds  per  square  inch  requires  times  as  muck 
heat  as  is  necessary  and  sufficient  to  raise  the  same 
\coter  from  32°  to  212°. 

Since  the  difference  between  212°  and  32°  Is  1R0°,  and 
since  r'J  times  180°  Is  990°,  it  follows  that  to  convert  the 
water  into  steam  after  It  has  attained  the  temperature  of 
212°,  as  much  heat  must  be  supplied  to  it  as  would  be 
sufficient,  if  it  were  not  evaporated,  to  raise  it  990°  higher. 
The  heat  thus  absorbed  In  evaporation,  and  not  sensible 
to  the  thermometer,  is  said  to  be  latent  In  the  steam  ;  and 
the  phenomena  which  have  been  just  described  form  the 
foundation  of  the  whole  theory  of  latent  heat.  That  this 
large  quantity  of  heat  Is  actually  contained  in  the  steam, 
though  not  sensible  to  the  thermometer,  admits  of  easy 
demonstration,  by  showing  that  it  may  be  reproduced  by 
converting  the  steam  Into  water.  If  a  cubic  Inch  of 
water,  In  the  form  of  steam  at  the  temperature  of  212°, 
be  introduced  into  the  same  vessel  with  -r>J  cubic  inches 
of  water  at  the  temperature  of  32°.  the  steam  will  be  Im- 


of  water  at  the  temperature  of  32°,  the 
mediately  converted  into  water  ;  the  temperature  of  the 
ft,  Inches  of  (fee-cold  water  will  be  raised  to  212°,  and 
there  will  be  found  in  the  vessel  6)  cubic  inches  of  water 
at  912°.  Thus,  while  the  steam,  in  reassumlng  the  liquid 
form,  has  lost  none  of  Its  temperature,  it  has  nevertheless 
given  up  as  much  heat  as  has  raised  ft}  cubic  Inches  of 
water  from  32°  to  212°.  It  is  therefore  demonstrated 
that  this  quantity  of  heat  was  actually  In  the  steam  ;  and 
that  it  was  its  presence  there  in  the  latent  state,  by  some 
agency  not  yet  explained,  that  conferred  upon  the  water 
In  the  vaporous  form  the  property  of  elasticity. 

We  have  here  supposed  that  the  pressure  under  which 
the  water  in  the  tube  was  evaporated  was  the  mean  pres- 
sure of  the  atmosphere,  or  14  j  lbs.  per  square  inch.  Let 
us  now  suppose  that  the  piston  resting  on  the  water  is 
loaded  with  a  force  of  I4|  lbs.,  betides  the  pressure  of 
the  atmosphere,  which  may  be  done  by  taking  14}  lbs. 
from  the  counterpoise  W.  If  the  same  process  be  fol- 
lowed at  before,  it  will  now  be  found  that  the  thermo- 
meter will  not  cease  to  rite  when  It  has  attained  212° ; 
nor  will  the  piston  then  begin  to  ascend.  The  ther- 
mometer will,  on  the  other  hand,  continue  to  rite  until  It 
ha*  attained  2.Y)°.  It  will  then,  at  in  the  former  case, 
cease  to  rise  ;  the  piston  will  ascend,  and  the  water  will 
begin  to  be  converted  in  to  steam;  the  proportion,  however, 
between  the  ascent  of  the  piston  and  the  diminished  depth 
of  the  water,  or,  in  other  words,  between  the  volume  of 
steam  produced  and  the  volume  of  water  producing  it, 
instead  „f  being  1700  to  1,  will  now  be  about  930  to  1. 
being  little  more  than  half  the  former  proportion.  The 
torce  against  which  the  elasticity  of  the  steam,  in  the 
present  case,  arts,  Is  294  lbs. ;  and  thlt  force  it  raised 
about  930  inches  by  the  evaporation  of  a  cubic  loch  of 
water.  In  the  former  case,  a  force  of  14J  lbs.,  being  half 
the  present  force,  was  raised  to  1700  Inches  by  the  evapor- 
ation of  the  same  quantity  of  water.  If  the  double  force, 
instead  of  being  raised  930  Inches,  had  been  raited  only 
WW  inchet,  or  half  the  first  elevation,  then  the  mechanical 
effect  evolved  would  In  both  cases  be  precisely  the  tame, 
the  double  resistance  being  raised  through  only  half  the 
space;  but  the  actual  height  through  which  the  double 
resistance  is  raited  being  930  inches  instead  of  t>50, 
1154 


effect  it 

1. m  In  the  other,  in  the  prop 
advantage  on  the  part  of  the  1 
about  8  per  cent. 

If  the  pressure  under  which  the  evaporation  la  pvedeopd 
were  further  varied,  it  would  be  found  that  with  even 
Increase  of  pressure  the  temperature  at  which  the  eva- 
poration would  commence  would  be  augmented,  aad  the 
with  every  diminution  of  pressure  that  temperature  woJd 
be  diminished.  It  would  be  alto  found  that  the  valuta*  « 
steam  produced  by  a  cubic  inch  of  water  would  be  htt 
with  every  increase  of  pressure  under  which  the  evapcr- 
ation  it  made ;  and  that  the  diminution  of  volume  wocii 
be  nearly,  but  not  in  quite  to  great  a  proportion.  Sss 
increase  of  pressure.  In  like  manner,  if  the  pressor*  bt 
diminished,  the  volume  of  steam  produced  by  a  cubic  be* 
of  water  will  be  augmented  in  nearly,  but  not  quite  *> 
great  a  proportion,  at  that  of  the  diminution  of  preasur* 
From  all  tnis,  It  obviously  follows  that  the  mechanics., 
effect  evolved  by  the  evaporation  of  a  given  vol  jm*  d 
water  under  different  pressures  it  very  nearly  the  turn*  , 
greater  pressures,  however,  having  a  slight  adraou*? 
over  lesser  ones. 

It  has  been  seen  that  14  J  lbs.  are  raised  to  a  betxM 
of  1700  inches  by  the  evaporation  of  a  cubic  iuck  sf 
water  under  the  pressure  of  14|  lbs.  per  square  tnra 
Now,  1700  Inchet  are  nearly  equal  to  142  feet ,  and  Uf  IS* 
raited  142  feet  it  equivalent  to  142  timet  14*  lbs  r^~v 
one  foot,  which  it  equal  to  very  nearly  2100  Ihs. 
onc  foot.   To  use  round  numbers.  It 


that  by  the  evaporation  of  a  cubic  foot  of  water  a 
chanical  force  is  produced  equivalent  to  a  ton  weight 
raised  a  fart  high;  and  that  thUforce  is  very  DearlyM* 

which  thc*evaporalion  takes  [dace"  '  °'  prcWurc 


which  the  evaporation  takes  place. 

In  the  following  table,  calculated  by  Dr.  . 
given  by  him  in  the  Appendix  to  the  7th  edition  of  his 
work  on  the  Steam  Engine,  is  exhibited  the  temperatures 
at  which  water  is  evaporated  under  different  pressturt. 
the  volume  into  which  the  water  expands  by  evaporation, 
the  mechanical  effect  evolved  expressed  in  lbs.  raised  or.' 
foot. 
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Volume  of  the 

Mechanical 

Tout  Procure 

Cot-ret-po-ndln-- 
Temperature. 
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Effect  of  a  (uUc 
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mM 
Om 

317-f* 

354 
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no 

3xl-o 
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'.- 1  i 

383*5 

3*8 

8433 
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Ql 
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388*8 

310 

8450 
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07 
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298 
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*nvo 

»» 
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From  what  hat  been  above  explained,  It  la  apparent 
hat  the  quantity  of  sensible  heat  in  steam  is  augmented 
*ith  every  increase  of  pressure  under  which  the  evapor- 
ition  takes  place ;  but  if  the  interval  of  time  be  observed 
•  hich  elapses  between  the  first  application  of  the  Limp 

0  the  ice-cold  water  in  the  experiment  above  described, 
ind  the  moment  at  which  the  last  particle  of  water  dis- 
tppcars  by  evaporation  from  the  bottom  of  the  tube,  it 
'ill  be  found  that  this  interval  Is  exactly  the  same,  what- 
rver  be  the  temperature  or  pressure  under  which  tho 
-vaporation  takes  place.  It  follows,  therefore,  that  the 
>  tual  quantity  of  heat  necessary  to  convert  ice-cold  water 
nto  steam  is  the  same,  whatever  be  the  pressure  of  the 
team ;  but  as  the  temperature  of  steam  increases  and 
liminishes  as  the  pressure  is  increased  or  diminished, 
t  follows  that  this  given  quantity  of  heat  is  differently 
listributed  between  sensible  and  latent  heat  in  steam  of 
lift-rent  pressures.  As  tbe  pressure  is  increased  the 
ensible  heat  is  augmented,  and  the  latent  heat  undergoes 

1  corresponding  diminution,  and  twee  wend.  The  sum 
■f  the  sensible  and  latent  neat*  U,  in  fact,  a  constant 
inantity  ;  the  one  being  always  increased  at  the  expense 
if  the  other.  It  has  been  shown  that  in  converting  water 
*32°of  temperature,  and  under  a  pressure  of  144  lbs. 
>-T  square  inch,  it  was  necessary  first  to  give  It  I8CP  ad- 
litional  sensible  heat,  and  afterwards  990°  of  latent  heat, 
he  total  heat  imparted  to  it  being  1 170°.  Such,  then,  Is 
he  actual  quantity  or  heat  which  must  be  imparted  to  Ice- 
old  water  to  convert  it  into  steam.  The  actual  terape- 
ature  to  which  water  would  be 


-try  to  evaporate  It,  if  its  evaporation  could*  be  i 

vessel,  will  be  found  by  adding 
»,  be  stated  that  the  heat 
i  of  Ice-cold  water  is  as  much 
temperature  of  1202°,  If  its  eva- 
if  the  temperature  of  red-hot 
ran  be.  as  is  supposed,  about  800°,  and  that  all  bodies 
•.-come  Incandescent  at  the  same  temperature,  it  follows 
hat  to  evaporate  water  it  Is  necessary  to  impart  to  it  400° 
nore  heat  than  would  be  sufficient  to  render  it  red  hot 
f  its  evaporation  were  prevented.  As  the  mechanical 
fTi-ct  evolved  by  water  cvajwrated  at  all  pressures  is 
learly  the  same,  and  as  the  quantity  of  heat  necessary  to 
fleet  that  evaporation  is  also  the  same.  It  follows  that 
lie  same  quantity  of  fuel  employed  In  the  evaporation  of 


water  is  productive  of  very  nearly  the  same 
effect,  whatever  be  the  pre*surc  of  the  »team. 

Since  the  heat  imparted  to  water  in  evaporation  is  ne- 
cessary to  sustain  it  in  the  form  of  vapour,  it  follows  that 
if  any  portion  of  that  heat  be  taken  from  It,  the  steam 
will  not  be  lowered  in  temperature,  but  a  portion  of  it 
will  be  reconverted  Into  water ;  a  process  which  is  called 
condensation.  To  illustrate  this,  let  us  suppose  tbe  tube 
A  B  to  be  filled  with  steam  of  8ia°  of  temperature,  pro- 
duced from  a  cubic  inch  of  water  evaporated  under  the 
pressure  of  144  lbs.  on  the  pUtoo.  If,  by  tbe  application 
of  external  cold,  or  any  other  means,  a  quantity  of  he 
be  extracted  from  this  steam,  say  as  much  as  would  1 
sufficient  to  evaporate  the  tenth  oi  a  cubic  inch  of  I 
then  a  tenth  |>art  of  the  steam  in  the  tube  will  be  i 
densed  and  deposited  in  the  liquid  state  in  the  bottom, 
the  piston  will  descend  through  a  tenth  of  its  entire 
height,  and  the  steam  remaining  uncondensed  will  still 
have  the  temperature  of  212°  and  the  pressure  of  144  lbs. 
per  square  inch,  while  the  water  In  the  bottom  of  the 
tube  produced  by  the  condensation  will  also  have  a  tem- 
perature of  212°.  The  heat,  therefore,  which  has  been 
thus  abstracted  is  the  heat  which  was  latent  in  the  steam 
formed  by  the  water  thus  deposited.  And  in  the  same 
manner,  any  heat  which  is  drawn  from  the  steam  will  be 
latent  heat ;  a  corresponding  condensation  will  take  place 
until  all  the  steam  has  been  condensed,  and  the  piston 
brought  into  contact  with  the  bottom  of  the  tube.  After 
that,  any  abstraction  of  heat  must  be  made  at  the  expeut-c 
of  the  sensible  heat  of  the  water. 

It  has.  In  some  works,  been  stated  that  by  mere  me- 
chanical compression  steam  will  be  converted  into  water. 
This  is,  however,  an  error,  since  steam,  in  whatever  state 
it  may  exist,  must  possess  at  least  212° of  heat;  and  as 
this  quantity  of  heat  is  sufficient  to  maintain  it  in  the 
vaporous  form,  under  whatever  pressure  it  may  be 
placed,  it  is  clear  that  no  compression  or  increase  of 
pressure  can  diminish  the  actual  quantity  of  heat  con- 
tained in  the  steam ;  and  it  cannot,  therefore,  convert 
any  portion  of  the  steam  Into  water. 

If  steam,  by  mechanical  pressure,  be  forced  into  a  di- 
minished volume,  it  will  undergo  an  augmentation  both 
of  temperature  and  pressure,  the  increase  of  pressure 
being  greater  than  the  diminution  of  volume ;  in  fact, 
any  change  of  volume  which  It  undergoes  will  be  attended 
with  the  change  of  temperature  and  pressure  indicated 
In  the  above  table.  Tbe  steam,  after  its  volume  has  been 
changed,  will  assume  exactly  the  pressure  and  tempera- 
ture which  it  would  have  In  the  same  volume  If  It  were 
immediately  evolved  from  water.  Thus,  let  us  suppose 
a  cubic  inch  of  water  converted  into  steam  under  a  pres- 
sure of  144  lbs.  per  square  Inch,  and  at  the  temperature 
of  212"--.  Let  Its  volume  be  then  reduced  by  compression 
In  the  proportion  of  1700  to  1*30.  When  so  reduced,  its 
temperature  will  be  found  to  have  risen  from  212°  to  'lSCP% 
and  its  pressure  will  be  increased  from  14|  lbs.  per  square 
Inch  to  29}  lbs.  per  square  inch  ;  but  thlv  is  exactly  tbe 
state,  as  to  pressure,  temperature,  and  density,  as  the 
steam  would  be  In  if  it  were  immediately  raised  from 
water  under  the  pressure  of  29|  lbs.  per  square  inch.  It 
appears,  therefore,  that  in  whatever  manner,  after  eva- 
poration, tbe  density  of  steam  be  changed,  whether  by 
expansion  or  contraction,  It  will  still  remain  the  same 
as  If  it  were  immediately  raised  from  water  in  its  actual 
state. 

The  circumstance  which  has  given  rise  to  the  erroneous 
notion  that  mere  mechanical  compression  will  produce 
a  condensation  of  steam  is,  that  the  vessel  in  which  steam 
is  contained  must  necessarily  have  the  same  temperature 
as  the  steam  itself.  If  then  the  steam  contained  in  the 
vessel  be  suddenly  compressed,  it  will  undergo  as  sudden 
an  elevation  of  temperature  ;  and  the  vessel  containing  it 
not  receiving  at  the  same  time,  from  any  external  source, 
a  corresponding  increase  of  temperature,  it  will  rob  the 
steam  of  a  portion  of  its  heat,  and  a  partial  condensation 
will  be  produced,  and  will  be  continued  until  the  tempe- 
ratures of  tbe  steam  and  the  vessel  containing  It  shall  be 
equalized. 

Since  water,  in  passing  into  steam,  suffers  a  great  en- 
largement of  volume,  steam,  on  the  other  band.  In  being 
converted  into  water  undergoes  a  corresponding  diminu- 
tion of  volume.    It  has  been  seen  that  a  cubic  inch  of 


water,  evaporated  at  the  tempc  raturcof  a  1 2°,  swells  into 
1700  cubic  Inches  of  steam.    It  follows,  therefore,  that  If 

inchest 


a  close  vessel,  containing  1700  cubic  inches  of  such  steam, 
be  exposed  to  cold  sufficient  to  take  from  the  steam  all 
its  latent  heat,  the  steam  will  be  reconverted  Into  water, 
will  shrink  into  it*  original  dimensions,  and  will  leave 
the  remainder  of  the  vessel  a  vacuum.  This  property  of 
steam  has  supplied  the  means,  in  practical  mechanics,  of 
obtaining  that  amount  of  mechanical  power  which  the 
properties  of  the  atmosphere  confer  upon  a  vacuum.  If 
by  any  means  whatever  the  space  In  a  cylinder  under  tbe 
puton  be  rendered  a  vacuum,  the  atmospheric  pressure 
will  take  effect  above  the  piston,  and  will  urge  the  piston 
downwards  with  a  force  amounting  to  about  13  lbs.  on 
each  square  Inch  ol  the  surface  of  the  piston.   To  render 
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steam  available  for  this  purpose,  it  Is  only  necessary  to 
inject  it  into  the  cylinder  until  It  expels  from  the  cylinder 
all  the  atmospheric  air  or  other  uncondcnsable  gate* 
which  the  cylinder  contains ;  and  when  that  is  effected, 
the  pure  steam  which  remains  in  the  cylinder  being  sud. 
denlv  condensed  by  the  application  of  cold,  leaves  the 
cylinder  a  vacuum,  and  gives  effect  to  the  atmospheric 
pressure  above  the  piston,  as  before  explained.  This  is, 
in  fact,  the  principle  of  the  atmospheric  engine. 

The  temperature  and  pressure  of  steam  produced  by 
Immediate  evaporation,  when  it  has  received  no  heat, 
save  that  which  it  takes  from  the  water,  have  a  fixed  re- 
lation one  to  the  other.  If  this  relation  were  known,  and 
expressed  by  a  mathematical  formula,  the  temperature 
m  in  la  always  be  inferred  from  the  pressure,  or  vttxvtrsd. 
Hut  physical  science  has  not  yet  supplied  any  principles 
by  which  such  a  formula  can  be  deduced  from  any  known 
properties  of  liquids.  In  the  absence,  therefore,  of  any 
general  relation  established  by  direct  reasoning,  erapyrtcal 
formula?  have  been  proposed  which  express,  with  more  or 
less  precision,  this  relation  In  different  parts  of  the  thcr- 
mometric  scale. 

When  the  pressure  under  which  the  evaporation  takes 
place  does  not  exceed  one  atmosphere,  or  I A  lbs.  per 
square  inch,  the  relation  between  the  temperature  and 
the  pressure  will  be  expressed  with  sufficient  accuracy 
by  the  following  formula*,  proposed  by  Southern :  — 


P=  0-04948  + 


( 


ill  +  T\»- 
IMrTVW  ) 


T«=  1657256  X  \f?  -  0  04948  -  51  3  ; 


P  expresses  the  pr 
and  T  the  temperature 


in  pounds  per  square 
by  Fahrenheit's  ther- 


For  pressures  exceeding  one  atmosphere  and  not  ex- 
ceeding four,  the  relation  is  express 
"  by  Tredgold :  — 


V  Mi-is ; 


T  =  20118sV  P  —  103; 
or  by  the  following  formula*, 

/94,806  +  Ty 
V    198-562  / 
T  =  198  562s*/ P  —  98-806. 
For  pressures  extending  from  four  to  fifty  atmospheres, 
the  following  formula!  have  been  proposed  by  Messrs. 
Dulong  and  Arago  :  — 

P  =  (0-26793  +  0  0067585  T)3 

T  •>  147-961  <y"P  —  39*644. 
Blot  has  proposed  a  more  general  fomuU 
presses  the  relation  between  the  pressure  a 
perature,  whatever  be  the  pressure  under  which  the 
Duration  takes  place.    Let  p  be  the  pressure,  " 
in  millimetres,  of  mercury  at  the  temperature 
ice ;  let  /  be  the  temperature  of  the  water,  taken  on  the 
centesimal  air  thermometer  ;  and  let  a,  a,,  a?,  fti.  ft*  be 
Constant  quantities,  whose  values  shall  be  determined  by 
the  following  conditions: — 

a  —     5  96131330259 

log.  a,  «  1-82340688193 

log.  ft,  —-0-01309734295 

log.  a,=     074 110951 837 

log.  b  ,  —  —  0-OQ21 2510583. 

The  relation  between  p  and  I  will  then  be  expressed  by 
the  following  formula, 


log.  p  =  a  —  a 


ft™*'-*,  *,*>  +  '• 


)  si 

M.  Blot  compared  the  temperatures  and  corresponding 
pressures,  calculated  by  this  formula,  with  the  series  de- 
termined hy  .in  extensive  (nurse  of  experiments  under- 
taken by  MM.  Arago  and  Dulong  by  order  of  the  French 
government,  to  those  of  the  experiments  of  Taylor  at 
lower  temperatures,  and  to  a  numerous  series  of  MSS.  ob- 
servations of  M.  Gay-Lussac,  extending  from  the  boiling 
point  to  temperatures  considerably  below  that  of  melting 
Ice,  and  found  that  the  calculated  and  observed  results 
corresponded  within  the  limits  of  error  of  the  experiments 
The  formula  first  given  above  offer,  how- 
facility  for  practical 


Let  V  express  the  number  of  cubic  inches  of  steam 
produced  by  one  cubic  inch  of  water,  and  let  P  expre« 
the  pressure  of  this  steam  in  kilograms  per  square  metre . 
then  we  shall  have 

1000  

=  0  09  +  0  0000484  P' 

This  formula  gives  sufficiently  accurate  results  when  ap- 
plied to  pressures  much  above  one  atmosphere.  It  fiul* 
to  give  the  same  accuracy,  however,  when  applied  to  low 
pressures. 

The  following  formula*  have 
Pambour :  — 


0  4227  +  00O2S8  Y 


which  will 


V-- 


10.000 


1-421  +  0-0023  P, 

which  will  be  applicable  to  high  pressures.  In  each  -x 
these  P  is  expressed  in  pounds  per  square  foot. 

Dr.  Lardner  proposes  the  fotlowing  modified  fermc~.L 
V  and  P  retaining  their  signification  :  — 


V  = 


1C4+P' 


which  may  be  used  in  reference  to  low  . 
of  every  form,  as  well  as  for  high-pressure 
work  expansively. 

When  the  pressure  is  not  less 
inch,  the  following  formula  will  be 

4347826 
618  +  P' 

In  the  preceding  observations  steam  has  been  considers -. 
as  receiving  no  heat  except  that  which  it  takes  from  ta* 
water  during  the  process  of  evaporation,  the  amount  ' 
which,  as  has  been  shown.  Is  1170°  more  than  the  beai 
contained  in  ice-cold  water.  But  steam,  after  having  N-er- 
formed  from  water  by  evaporation,  may,  Uke  all  otb<  r 
material  substances,  receive  an  accession  of  heat  frc«n 
any  external  source,  and  its  temperature  may  thereby  be 
elevated.  If  the  steam  to  which  such  additional  heat  is 
imparted  be  so  confined  as  to  be  incapable  of  enlarging 
its  dimensions,  the  effect  produced  upon  it  by  the  increase 
of  temperature  will  be  an  Increase  of  pressure  ;  but  if.  oa 
the  other  hand,  it  be  confined  under  a  given  pressure, 
with  power  to  enlarge  Its  volume,  subject  to  the  preserva- 
tion of  that  pressure,  as  would  be  the  case  if  it  were  con- 
tained in  a  cylinder  under  a  moveable  piston  loaded  wits 
•  given  pressure,  then  the  effect  of  the  augmented 
rature  will  be,  not  an  increase  of  pressure,  but  an 
of  volume  ;  and  the  Increase  of  volt 
will  be  In  exactly  the  same  proportion  as  the  increase  of 
pressure  in  the  former  case. 

These  effects  of  elevated  temperature  are 
only  to  the  vapours  of  all  liquids,  but  also  \ 
nent  gases  ;  but,  < 
raerical  amount  <  ' 

produced  by  a  given  Increase  of  temperature  is  the  i 
for  all  vapours  and  gases.  If  the  pressure  which  any  gu 
or  vapour  would  have  were  it  reduced  to  the  temperature 
of  melting  ice  be  expressed  by  100,000,  then  the  pressure 
which  It  will  re ceii  e  for  every  degree  of  temperature  by 
which  it  is  raised  will  be  expressed  by  2C*4  ;  or.  what 
amounts  to  the  same,  the  additional  pressure  produced 
by  each  degree  of  temperature  will  be  the  4**nh  part  <A 
Its  pressure  at  the  temperature  of  melting  ice-  Frees 
these  data  it  is  easy  to  obtain  an  algebraical  expre>si-« 
by  which  the  augmentation  of  pressure  in  a  given  volume, 
or,  what  is  the  same,  the  augmentation  of  volume  under 
a  given  pressure  for  every  increase  of  temperature,  usy 
be  calculated. 

Let  e  be  the  volume  of  any  elastic  fluid  at  the  tempe- 
rature of  82°  ;  and  let  It  be  then  supposed  to  be  raised  by 
the  application  of  heat  to  the  temperature  T,  if  under  a 
given  pressure.  Let  its  augmented  volume  be  V.  The 
increase  of  volume  will  then  be  V_t»,  while  the  I 


i  same  difficulty  which  attends  the 
a  general  formula  expressing  the  relatl 
temperatures  and  pressures  of  steam,  also  attends  the 
termination  of  one  expressing  the  relation  between  the 
pressure  and  the  augmented  volume  into  which  the  water 
expands  by  evaporation.  Empirical  formula*  have  ac- 
cordingly been  likewise  proposed  to  express  this  relation. 


The  late  Professor  Navier 
mula  for  this  purpose. 
1156 


the  following  for- 


1  + 


T°  —  32° 
"4  ho 


] 


If  V  be  the  volume  at  any  other 
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T  +  448 


V  T'  +  44* 
by  which,  when  the  volume  of  steam  at  any  one  tempera- 
ture U  known,  the  volume  at  any  other  temperature  may 
be  found,  supposing  that  the  steam  receives  no  accession 
by  evaporation. 

which  thus  receives  additional  heat  after  Its  se- 
rom  the  water  from  which  it  i»  evolved  has 
called  by  Dr.  Lardner  superheated  steam,  to  dls- 
_  lish  it  from  common  steam,  which  is  that  usually 
iployed  in  steam  engines.  Superheated  steam  admits 
of  losing  a  part  of  its  heat  without  suffering  partial  con- 
densation; but  common  steam  is  always  partially  con- 
densed if  any  portion  of  heat  be  withdrawn  from  It.  For 
further  details  on  these  properties,  see  Lardner  on  the 
Steam  Engine,  7th  ed.  p.  168.  etseq. ;  also  Appendix.  See 
ul  - o  Lardner  on  Heat,  chap,  mil.  Cabinet  Lyrtojuedia. 

In  the  mechanical  operation  of  steam,  which  has  been 
already  explained,  the  pressure,  density,  and  temperature 
of  the  steam  are  supposed  to  remain  the  same  during  its 
action,  and  the  mechanical  effect  la  produced  by  the  con- 
tinual increase  of  the  quantity  of  steam  produced  by  era- 

e ration.  Thus,  the  piston  in  the  apparatus  represented 
the  figure  la  moved  upwards,  not  by  any  change  in  the 
temperature,  density,  or  pressure,  but  by  the  increased 
volume  required  by  the  continual  production  of  steam.  It 
haa  been  proved  that  by  this  process  alone  the  evapora- 
tion of  a  cubic  inch  of  water,  whatever  be  the  pressure 
uuder  which  it  takes  place,  evolves  a  mechanical  force 
equivalent  to  a  ton  weight  raised  a  foot  high.  But  if, 
after  this  evaporation  has  been  completed,  the  steam  be 
separated  from  the  water  which  produced  it,  and  the  load 
on  the  piston  be  gradually  diminished,  the  steam  would 
expand  by  moving  the  piston  upwards  in  virtue  of  its  ex- 
cess of  pressure,  and  this  expansion  will  continue  until 
the  pressure  of  the  steam  shall  be  reduced  to  equality 
with  the  load  on  the  piston.  All  mechanical  effect  de- 
veloped In  this  process  is  due  to  the  steam  itself,  inde- 
pendently of  any  further  evaporation. 

To  make  this  Important  quality  of  the  expansive  action 
of  steam  understood,  let  us  suppose  the  piston  loaded 
with  a  pressure  amounting  to  four  times  that  of  the  at- 
mosphere, including  that  of  the  atmosphere  itself.  If 
the  water  under  the  piston  be  evaporated  under  this 
pressure,  it  will  have  a  temperature  of  about  and 
by  it*  evaporation  the  piston  will  be  raised  40  feet.  This 
will,  therefore,  be  the  whole  mechanical  effect  arising  from 
the  immediate  evaporation  of  the  water.  But  when  the 
evaporation  has  been  completed,  and  the  piston,  with  its 
load  of  four  atmospheres,  stands  suspended  at  40  feet 
above  the  bottom  of  the  tube,  let  a  pressure  equal  to  that 
of  one  atmosphere  be  removed  from  the  piston.  The 


remaining  pressure  of  three  atmospheres  being  less  than 
that  of  the  steam  below  the  piston,  the  piston  will  be 
raised,  and  will  continue  to  rise  until  it  naa  attained  a 
height  of  about  50  feet,  and  the  temperature  of  the 


thus  expanded  will  fall  to  about  275° ;  and  its  pressure 
being  reduced  to  that  of  three  atmospheres,  it  will  cease 
to  rise.  By  this  process ,  therefore,  a  mechanical  force  has 
been  obtained  from  the  steam  equal  to  the  weight  of 
three  atmospheres  raited  10  feet,  in  addition  to  the  effect 
obtained  by  immediate  evaporation ;  but  the  expansive 
action  does  not  stop  here.  Let  it  be  supposed  that  the 
piston  is  again  relieved  from  the  pressure  of  another  at- 
mosphere, the  superior  pressure  of  three  atmospheres  be- 
low will  cause  it  to  rise,  and  it  will  ascend  to  the  height 
of  about  75  feet,  the  temperature  of  the  steam  falling  to 
about  250°,  and  its  pressure  being  reduced  to  two  atmo- 
spheres. A  further  mechanical  effect  equivalent  to  the 
weight  of  two  atmospheres  raised  to  about  25  feet,  has 
thus  been  obtained :  and  it  Is  evident  that  by  constantly 
and  gradually  diminishing  the  load  on  the  piston,  an  addi- 
tional efTect  may  be  always  obtained  from  a  given  amount 
orevaporation,  to  an  extent  which  is  only  limited  by  prac- 
tical circumstances  which  restrain  the  application  of  this 
.  le.  Since  the  cost  of  producing  steam  as 
I  agent  depends  chiefly  on  the  quantity  of  fuel 
,  to  ctTect  the  evaporation  of  a  given  volume 
of  water,  it  follows  that  all  the  mechanical  effect  obtained 
by  this  principle  of  expansion  is  so  much  power  added 
to  the  steam  without  further  expense.  Its  importance, 
therefore,  will  be  obvious  in  the  economy  of  steam  power. 
For  the  manner  of  rendering  it  available  in  steam  machi- 
nery, see  Steam  Enginb. 

History  qf Steam.  —  The  nature  and  properties  of  steam 
were  altogether  unknown  to  the  ancient*.  Some  accounts 
have  come  down  to  us  bearing  a  very  early  date  of  en- 
gines ;  such,  for  example,  as  that  proposed  by  Hero  of 
Alexandria,  in  which  the  mechanical  agency  of  steam  was 
more  or  less  used  ;  but  it  does  not  appear  that  those  who 
invented  and  applied  these  machines  comprehended  the 
properties  of  vapour,  or  had  any  correct  notion  of  the 

Shenomena  produced  by  the  application  of  heat  to  liquids. 
Iven  at  a  much  more  recent  period  the  effects  produced 
by  steam  were  ascribed,  not  to  the  va-nmr  of  water,  but 
to  the  force  of  air  which  was  supposed  to  be 
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from  water  by  heat.  In  the  beginning  of  the  17th  cen- 
tury, De  Caus  proposed  the  construction  of  a  machine 
by  which  a  column  of  water  was  raised  by  the  elastic 
force  of  steam  ;  but  there  is  no  sufficiently  distinct  ex- 
planation of  the  properties  of  vapour  in  his  description 
of  that  machine  to  warrant  the  conclusion  that  he  com- 
prehended the  elasticity  of  the  vapour  of  water.  About 
the  middle  of  the  same  century,  Lord  Worcester  pub- 
lished the  description  ot  a  high-pressure  steam  engine, 
which  has  since  formed  so  remarkable  a  feature  in  all 
histories  of  that  machine.  Towards  the  latter  end  of  that 
century,  however,  the  actual  properties  of  vap 
to  be  gradually  unfolded.  In  1685,  Sir  Samuel 
published  a  description  of  the  force  of  steam,  in 
he  assigned  very  nearly  the  exact  numerical  proportion 
In  which  water  increases  its  volume  when  evaporated 
under  the  pressure  of  a  single  atmosphere.  A  few  years 
discovered  the  method  of  producing  a 
by  the  condensation  of  steam  ;  and  In  the  course 
of  the  next  half  century  the  elastic  force  of  steam,  and 
the  circumstances  attending  its  condensation,  became 
gradually  better  understood,  having  been  applied  to  me- 
chanical purposes  by  Savory,  Newcomen,  and  others. 
About  the  middle  of  the  18th  century,  the  celebrated 
Watt  applied  himself  to  the  Improvement  of  the  steam 
engine,  and  by  various  experiments  determined  the  rela- 
tive volumes  of  steam  as  commonly  used  in  steam  en- 
gines, and  the  quantity  of  heat  absorbed  in  evaporation 
and  evolved  in  condensation.  About  the  same  period  Dr. 
Black  was  engaged  in  his  well-known  investigations  re- 
specting the  phenomena  of  heat,  and  had  discovered  the 
phenomena  and  found  the  theory  of  latent  heat,  which 
served  to  explain  the  effects  which  Watt  had  also  ob- 
served. During  the  latter  part  of  the  18th  and  the  be- 
ginning of  the  present  century,  the  physics  of  heat,  and 
more  especially  those  principles  immediately  connected 
with  steam,  were  rapidly  advanced.  The  relation  between 
the  temperatures  and  pressures  of  the  vapour  of  water 
throughout  the  common  range  of  the  thcrmometric  scale 
was  determined  by  Dalton.and  confirmed  by  Gay-Lussac, 
Prof.  Robison.  U re,  Southern,  and  others.  The  discovery 
of  the  law  in  virtue  of  which  the  pressure  of  all  gases  and 
vapours  increases  in  proportion  to  their  density  at  a  given 
temperature  was  due  to  Mariottc,  and  Is  known  as  Ma- 
riotte's  law.  The  discovery  of  the  remarkable  fact  that 
all  gases  and  vapours  receive  the  same  increase  of  pres- 
sure or  volume  for  each  degree  of  temperature  was  first 
discovered  by  Dal  ton  ;  but  was  immediately  afterwards 
discovered  also  by  Gay-Lussac,  who  was  not  informed  of 
Dalton's  proceedings.  The  most  important  course  of 
experiments  which  has  since  been  made  were  under- 
taken by  a  committee  of  the  French  Institute,  consisting 
of  MM.  Prony,  Arago,  Gerard,  and  Dulong,  in  conse- 
quence of  an  application  from  the  French  government  to 
the  academy  to  point  out  the  best  means  of  preventing 
accidents  from  the  bursting  of  the  boilers  of  steam  en- 
gines. The  experiments  were  conducted  chiefly  by 
Arago  and  Dulong,  and  were  certainly  not  only  the  most 
delicate  as  to  their  management,  but  the  most  hazardous 
which  science  and  art  owe  to  the  courage  and  ;zeal  of 
philosophers.  Steam  was  produced  of  a  sufficient  pres- 
sure to  force  a  column  of  mercury  up  a  glass  tube  to  the 
height  of  ucarly  43  feet ;  an  atmosphere  being  measured 
by  a  column  of  mercury  measuring  29  922  inches.  The 
following  table  exhibits  the  temperatures  and  corre- 
sponding pressures  of  steam,  as  determined  by  these  ex- 
periments, up  to  fifty  atmospheres. 
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^FJresswU^ 

1 

18 
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9 

1M 

14 
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392  86 
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18 

40V«J2 
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21 
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314-24 

22 
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23 

431-42 
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3X6-20 

24 

433-36 

33P7 

23 

439-34 
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336-84 

30 

437' 16 

341-78 

33 

472-73 

9 

330*78 

40 

486-39 
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U 

348-88 
306-83 

8 

m 

12 

374 

The  last  six  temperatures  in  the  above  table  are  de- 
duced by  calculation  from  the  formula  c  =  (I  +  0*7 153/)5, 
in  which  c  expresses  the  elasticity  in  atmospheres,  and  f 

degrees,  l>eglnning  from 


the  temperatures  in  ccntieme 
100°,  and  proceeding  upwards. 
In  this  magnificent  course  of 
detailed  In  the  Annates  de  ' 
xliii.  p.  74. 
The  committee  seiied  the 
•4E  3 


Tne  methods  employed 
rimenu^will  be  fou 
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the  apparatus  used  for  these  experiments  for  testing 
Marriottc'i  law,  at  applied  to  atmospheric  air  ;  and  they 
found  that  it  agree*  with  experiment  aa  far  as  a  pressure 
of  twenty-four  atmosphere*. 

For  further  details  respecting  the  properties  of  steam, 
see  Dr.  Lardner  ois  the  Steam  Engine,  7th  edition  ; 
lutrdner  on  Heat,  Cabinet  Cyclopedia  ;  De  Pa  ml  tour  on 
the  Steam  Engine ;  various  articles  on  Steam  and  Vapour, 
in  the  Philosophical  Transactions  in  the  Proceedings  of 
the  Institute  of  France;  the  Annates  de  Chimie  et  Phy- 
sique i  the  Annates  de  Mines  ;  the  Journal  des  Ponts  et 
CkaussJes,  Ac.  Arc. 

STEAM  BOILER.    A  vessel  in  which  water  is  con- 
verted  into  steam  for  the  purpose  of  supplying  steam 
engines,  or  for  any  other  purposes  for  which  steam  is 
in  the  arts,  or  in 


The  most  common 
is  that  called  the 


engines 
view  of 


Watt  consisted  of  a  semi-cylindrical  top.  Oat  perpen- 
dicular sides,  flat  ends,  and  a  slightly  cancave  bottom. 
That  which  is  represented  in  the  cut  has  sides  a  little 
concave.  The  steam  used  In  these  boilers  does  not  ex- 
ceed the  pressure  of  the  atmosphere  by  more  than  5  lbs. 
per  square  inch  .  and  the  sides  and  ends,  though  not  to 
favourable  to  strength  as  the  cylindrical  fonn,  are  suf- 
Aciently  strong  for  this  pressure.  In  a  boiler  of  thU  form 
the  air  and  smoke,  passing  through  flues  that  are  tarried 
round  It,  arc  In  contact  at  one  side  only  with  the  boiler. 
The  brickwork  or  other  materials  forming  the  due  must 
therefore  be  non-conductors  of  heat,  that  they  may  not 
absorb  any  considerable  quantity  of  beat  from  the  air 
pacing  In  contact  with  them. 

The  grate  and  a  part  of  the  flues  are  rendered  visible  in 
the  figure,  by  the  removal  of  a  portion  of  the  surrounding 
masonry  in  which  the  boiler  is  set.    The  interior  of  the 


also  shown  by  cutting  off  one  half  of  the  semi- 
cylindrical  roof.  The  door  by  which  fuel  is  introduced 
upon  the  grate  is  represented  at  A,  and  the  door  leading 
to  the  ash-pit  at  B.  The  lire-bars  at  C  slope  downwards 
from  the  front  at  an  angle  of  about  25°,  giving  a  ten- 
dency to  the  fuel  to  move  towards  the  back  of  the  grate. 
The  ash-pit  D  is  constructed  of  such  a  magnitude,  form, 
and  depth,  as  to  admit  a  current  of  atmospheric  air  to 
the  grate-bars  sufficient  to  sustain  the  combustion. 

The  fuel,  w  hen  introduced  at  the  fire-door,  is  laid  on 
that  part  of  the  grate  next  the  fire  dnor  which  is  called 
the  dead  plates.  There  it  Is  submitted  to  the  process  of 
coking,  by  which  the  gases  and  volatile  matter  are  ex- 
pelled from  It ;  and  being  carried  by  a  current  of  air  ad- 
mitted through  small  apertures  In  tne  fire-door  over  the 
burning  fuel  In  the  hinder  part  of  the  grate,  they  arc 
burnt.  When  the  fuel  in  the  front  of  the  grate  has  been 
thus  coked  it  is  pushed  back,  and  a  fresh  feed  is  introduced 
upon  the  dead  plates.  The  coal  thus  pushed  back  soon 
becomes  vividly  ignited,  and  by  continuing  this  process, 
the  fuel  spread  over  the  grate  is  maintained  In  the  most 
active  state  of  combustion  in  the  hinder  part  of  the  grate. 
By  such  an  arrangement  the  smoke  produced  by  the 
combustion  will  be  burnt  before  It  enters  the  flues.  The 
flame  and  heated  air  proceeding  from  the  fuel  rushing  to 
the  bock  of  the  furnace  pass  over  the  fire-bridge  K,  and 
being  carried  through  the  flue,  pass  below  the  concave 
base  of  the  boiler.  This  bottom  flue  is  very  nearly  equal 
in  width  to  the  base  of  the  boiler,  the  spaee  left  near  the 
corners  lM>iug  only  what  is 


of  the  boiler  resting  on  the  I 
boiler  being  concave,  the  flame  and  heated  air  i 
upper  part  of  the  flue  by  the  effect  of  their  high 
rature,  and  lick  the  bottom  from  the  fire-bridge  to  Mat 
further  end. 

The  due  rises  at  the  back  of  the  boUer,  and  returns 
along  the  side  from  H  to  I.  It  then  passes  in  front  ct  the 
boiler  at  K  to  the  opposite  side,  aloug  which  it  is  agais 
carried  from  the  front  to  the  back  of  the  boiler.  At 
the  back  it  finally  turns  upwards  to  the  base  of  the 
chimney. 

By  this  arrangement  the  flame  and  heated  air  arc 
made  to  circulate  round  the  bolter ;  and  the  length  sr. ' 
magnitude  of  the  flues  should  be  such  that  when  it  »rn»o 
at  the  chimney  its  temperature  shall  be  reduced,  as  nearly 
as  is  consistent  with  the  maintenance  of  the 
to  the  temperature  of  the  water  with  which  It  is  i 
tact. 

The  magnitude  of  the  grate  and  ash-pit  must  be  I 
mined  by  the  rate  at  which  the  evaporation  is  to  be  pro- 
duced in  the  boiler.  There  is  no  well-established  ru> 
for  this.  Some  engine-makers  allow  a  square  foot  vl 
grate  surface  for  each  cubic  foot  of  water  to  be  evapor- 
ated per  hour,  while  others  only  allow  half  this  for  the 
same  evaporation  and  the  same  quantity  of  fuel.  Prac- 
tice varies  between  these  limits. 

To  facilitate  the  raking  out  of  the  grate,  the  bars  anr 
placed  with  their  ends  towards  the  fire-door.  They  are 
made  of  cast  iron  about  two  inches  broad  oo  the  upper 
surface,  and  with  intervals  of  half  an  inch  between  then. 

They  taper  downwards,  the  space*  between  then 
widening,  to  facilitate  the  fall  of  the  ashes  between  then. 
The  height  of  the  centre  of  the  bottom  of  the  boiler  abovr 
the  front  of  the  grate  is  usually  about  two  fed,  and  about 
three  feet  above  the  back  of  it. 

Between  the  evaporating  power  of  the  boiler  and  the 
magnitude  of  surface  it  exposes  to  the  action  of  the  fire, 
there  is  a  relation  not  vet  satisfactorily  ascertaiuod. 
That  part  of  the  surface  Immediately  over  the  grate  is 
probably  the  most  efficient  in  producing  steam.  The 
tendency  of  the  flame  to  rise  would  naturally  bring  *t 
more  iu  contact  with  those  parts  of  the  boiler  wfatcb 
are  horizontal  in  their  position,  and  which  form  the  top* 
of  the  flues,  than  with  those  which  are  vertical  or  Later aL 
In  the  boiler  here  represented  the  most  efficient  surface 
would  therefore  be  the  bottom  of  the  I 
builders  vary  much  in  the  quantity  < 
allow  for  a  given  rate  of  evaporation, 
and  some  eighteen  square  feet  of  surface 
foot  of  water  per  hour  to  be  evaporated. 

The  capacity  of  the  boiler  is  appropriated  to  a  two- 
fold purpose:  1.  to  contain  the  water  to  be  cva|*>mtcU; 
2.  to  contaiu  a  quantity  of  ready-made  steam  to  supply 
the  engine.  The  proportion  of  the  steam  space  in  the 
boiler  to  the  volume  of  the  cylinder  has  been  vari-Hult 
estimated.  It  is  held  by  some  that  it  will  be  sufficient 
If  it  be  five  times  the  volume  of  the  cylinder,  while  others 
allow  double  that  quantity. 

For  every  cubic  foot  of  water  per  hour  Intended  to  be 
evaporated,  water  space  should  be  allowed  in 
for  at  least  five  cubic  feet;  so  that  one  fifth  o! 
tents  are  evaporated  per  hour. 

The  surface  of  the  water  in  the  boiler  must  be 
of  careful  and  exact  regulation.  It 
above  the  range  of  the  flues.   When  the  heat  in  the  I 
acts  upon  a  part  of  the  boiler  which  is  not  in  contact  with 
water,  steam  being  a^slow  recipient  of  heat,  the  b«£ 

rature  to  an  injurious  degree. 

this  means  softened.  »o  as  to  cause  the  boiler  to  burst ;  or 
the  difieieuce  between  the  expansion  of  these  highly 
heated  plates  and  of  those  in  contact  with  water  may 
cause  the  joinings  of  the  plates  to  open  and  the  boiler  to 
leak.  By  whatever  means,  therefore,  the  boiler  be  fed, 
the  level  of  the  water  ought  never  to  be  allowed  to  fall 
below  the  highest  flue. 

Since  the  level  of  the  water  in  the  boiler  ought  to  be 
maintained  in  a  steady  position,  it  is  evident  that  the 
magnitude  of  the  feed  must  be  equal  to  the  quantity  of 
water  evaporated.  If,  therefore,  one  fifth  of  the  stater 
in  the  boiler  be  evaporated  per  hour,  that  quantity  ought 
to  be  introduced  by  the  feeding  apparatus  in  the  same 
time.  To  regulate  the  feed  with  safety  and  certainty,  it 
is  necessary  to  provide  an  indicator  of  the  lerel  of  the 
water  in  the  boiler. 

This  is  accomplished  by  a  float  which  rest*  on  the  sur. 
face  of  the  water  suspended  by  a  w  ire,  w  hit  h  f 
tight  through  a  small  hole  In  the  top  of  the  1 
connected  by  a  flexible  chain  or  string,  passing  over  s 
wheel  with  a  counterpoise,  which  is  only  capable  of 
balancing  the  weight  ol  the  float  when  the  latter  is  sus- 
tained by  its  buoyancy  In  the  water.  The  position  of  the 
counterpoise  will  depend  on  that  of  the  float ;  when  the 
latter  falls  the  counterpoise  must  rise,  and  rice  *er*a. 
The  position  of  the  counterpoise,  therefore,  will  always 
indicate  that  of  the  float,  and  of  the  suriacc  of  the  water 
on  which  the  floa 


Digitized  by  Google 


STEAM  BOILER. 

There  are  other  methods  or  indicating  the  quantity  of 
vater  to  the  eye  and  the  ear  (see  l.ardnrr  on  the  Steam 
Engine,  p.  VK.etseq.) ;  but  that  which  is  mott  deferring 
<f  notice  ii  one  in  which  the  indicator  it  made  to  govern 
he  feeder,  so  as  to  supply  water  to  the  boiler  In  the  tame 
proportion  at  that  fn  which  it  it  evaporated.  The  wire 
upporting  the  float  on  the  surface  of  the  water  above 
letcribcd,  represented  at  N  in  the  figure,  it  attached  to 
he  arm  of  a  fever,  of  which  the  opposite  arm  It  connected 
»  ith  a  common  puppet  valve  placed  in  the  bottom  of  the 
cittern.    When  the  surface  of  the  water 


it,  and  drawt  down  the  arm  of 
the  opposite  arm  and  opent  the 


he 

alve.  Water  from  the 
oiler  through  the  tube  P,  and  continues  to  flow  into  It 
intil  the  level  of  the  turface  hat  been  raited  to  high  that 
he  float  no  longer  pulls  down  the  arm  of  the  lever,  and 
herefore  the  valve  in  the  bottom  of  the  cistern  Is  closed, 
n  the  actual  operation  of  this  self-acting  feedor,  how- 
•ver,  the  turface  of  the  water  so  adjusts  itself  that  the 
loat  opens  the  valve  just  so  much  at  It  necessary,  and 
utbcient  to  admit  at  much  water  from  minute  to  minute 
s  Is  consumed  by  evaporation,  and  therefore  the  level 
f  the  water  Is  maintained  in  a  fixed  position. 

To  secure  the  safety  of  boilers  it  is  necessary  to  provide 
scans  for  preventing  the  pressure  of  the  steam  contained 
n  them  from  exceeding  a  certain  limit,  and  also  for  indi- 
ating  its  pressure  at  all  times.  The  former  object  is 
ttained  by  safety  valves,  which  are  of  various  forms.  The 
•tfety  valve  Is  a  common  puppet  valve  placed  on  the 
op  of  the  boiler,  which  opens  upwards,  and  which  Is 
leld  down  by  a  pressure  proportional  to  the  limit  within 
rhich  the  steam  Is  Intended  to  be  kept.  When  the 
treasure  of  the  steam  exceeds  that  limit,  this  valve  is 
alsed  by  it,  and  the  steam  escapes  until  Its  pressure  is 
educed  to  below  that  of  the  valve.  The  magnitude  of 
he  aperture  of  the  valve  should  be  sufficient  to  enable 
he  steam  to  escape  fatter  than  under  any  possible  dr- 
um ttances  It  could  be  generated.  Safety  valves  differ 
ne  from  another,  chiefly  in  the  manner  In  which  the  re- 
oired  pressure  upon  them  is  produced.  In  some  weights 
f  the  requisite  amount  are  placed  directly  upon  the  valve, 
»  repretented  in  the  figure  under  N.   In  some  the  valve 

*  held  down  by  the  elasticity  of  one  or  more  springs.  In 
thera  a  lever  presses  on  the  valve  bv  a  sliding  weight, 
he  pressure  being  varied  at  discretion  by  shifting  the 
ositlon  of  the  weight ;  and  In  others  the  lever  which 
cts  on  the  valve  is  held  down  by  a  toring  similar  to  that 
•f  the  common  spring  balances,  which  may  be  screwed 
ip  to  any  required  tension.  In  all  boilers  true  safety 
aires  should  be  provided,  one  of  which  should  be  placed 
>ut  of  the  reach  of  the  engineer,  so  as  to  impose  a  major 
unit  to  the  pressure  which  he  can  give  to  the  steam. 

The  most  ordinary  Indicator  of  the  pressure  of  the 
team  in  low-pressure  boilers  is  the  mercurial  steam 
auge,  represented  at  O  in  the  flgure,  which  consists  of  a 
lass  tube  bent  Into  the  siphon  form,  the  bent  part  and  a 
■  >rtion  of  each  leg  being  filled  with  mercury-  One  leg 
ommunlcates  with  the  steam  within  the  boiler,  and  the 
ther  Is  open  to  the  atmosphere.  The  difference  be. 
ween  the  levels  of  the  columns  of  mercury  in  the  two 
pgs  is  always  a  measure  of  the  difference  between  the 
•ressure  of  the  steam  and  that  of  the  atmosphere.  If 
he  tube  be  of  iron,  which  is  most  generally  the  case,  the 
ositlon  of  the  surface  of  the  mercury  in  it  Is  Indicated 
>  a  float  having  a  wooden  rod  rising  from  it. 

This  indicator  cannot  be  conveniently  applied  to  high- 
retture  boilers,  since  the  column  of  mercury  supported 
>y  the  pressure  of  the  steam  would  have  tod  great  a 
eight.    In  these  boilers  a  thermometer  ts  immersed,  by 

•  hich  the  temperature  of  the  steam  is  indicated;  and 
his  becomes  an  Indicator  to  its  pressure,  since  the  pressure 
arles  with  the  temperature.   See  Stkam. 

The  safety  of  high-pressure  boilers  is  sometimes  pro- 
ided  for,  by  Inserting  In  them  a  plug  of  metal  capable  of 
■elng  fused  at  that  temperature  above  which  the  boiler  is 
xposed  to  the  danger  of  explosion.  If  the  water  and 
team  exceed  that  temperature,  the  metal  of  the  plug  or 
tf  Its  solder  will  melt,  and  it  will  fall  out,  and  the  steam 
rill  escape  from  the  opening  which  It  leaves.  An  alloy 
oiii po ted  of  one  part  of  lead,  three  of  tin.  and  five  of  bls- 
nuth.  will  fuse  at  the  common  temperature  of  boiling 
rater  ^arri  alloys  °^^e  "me  metals^ln  various  pr^ogor- 


When  a  boiler  ceases  to  be  worked  and  the 
xtingulshed,  the  space  within  it  appropriated  to 
rill  be  left  a  vacuum  by  the  condensation  of  the  steam 
rith  which  it  was  previously  filled,  The  external  pret- 
ure  of  the  atmosphere  acting  on  the  boiler  would,  under 
uch  circumstances,  have  a  tendency  to  crush  it  inwards. 
To  prevent  this  a  safety  valve  Is  provided,  opening  In- 
vards,  and  balanced  by  a  weight  to  keep  It  closed  until 
t  be  relieved  from  the  pressure  of  the  steam  within. 

To  render  the  strength  of  the  fire  proportional  to  the 
Taporating  power,  a  plate  called  a  damper  it  placed  with 
ts  plane  at  right  angles  to  the  flue,  so  that  by  raising  and 
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lowering  it  like  the  sash  of  a  window  the  space  for  the 
passage  of  air  through  the  flue  is  Increased  or  diminished. 
The  force  of  draft  and  that  of  the  fire  can,  therefore,  be 
varied  merely  by  shifting  the  position  or  the  damper. 

Such  a  damper  can  be  regulated  by  hand,  but 
uniformly  by  connecting  it  with  a  float  i " 
of 


pending  the  damj 
the  force  of  the 


I  In  the  flgure.  where  the  c 
is  seen  at  O  and  the  float  at  P.  If 
am  be  suddenly  increased,  such  a 
float  and  lower  the  damper ;  and  If 
n  be  too  feeble,  the  contrary  effect 
Such  an  apparatus  is  called  a  self. 


he  form  of  boilers  is  sometimes  cylindrical,  having  an 
oval  flue  conducted  through  them  from  end  to  end.  The 
ends  are  hemispherical.  Such  a  form  it  favourable  to 
strength,  and  Is  better  adapted  than  the  waggon  shape  to 
high.pressure  boilers. 

(For  the  boilers  of  railway  engines,  see  Locomotive 
Rnoins;  and  for  those  of  marine  enginet,  see  Steam 
NaviOATtON.  For  more  minute  details  respecting  steam 
boilers,  see  Lantster  on  the  Steam  Engine ,  7th  edition  ; 
also  Ttedmold,  second  edition.  Appendix.) 

STEAM  CAKH1AGK.  A  name  usually  applied  to 
locomotive  enginet  adapted  to  work  on  common  roads. 

The  principle  of  the  construction  of  these  is.  In  its 
general  conditions,  similar  to  that  of  the  locomotive 
engine  used  on  railways  (arc  Locomotive  Rngine)  ;  but 
the  engine  adapted  to  common  roads  must  have  the  same 
power,  with  a  much  less  weight ;  or,  in  other  words,  the 
ratio  of  the  weight  of  the  engine  to  the  evaporating 
power  of  the  boiler  Is  much  less  than  In  the  case  of  rail, 
way  locomotives. 

Although  the  attempt  made  to  adapt  the  steam  engine 
as  an  accettory  power  on  common  roadt  has  not  hitherto 
been  productive  of  any  practical  result  of  a  permanent 
nature,  this  has  not  arisen  so  much  from  the  failure  of 
steam  power  to  accomplish  the  traction  of  carriages,  as 
from  the  greater  expense  of 
either  with  horse  power  on  i 
power  on  railways.  At  the 
of  railways  throughout  the  country  was  extensively  un- 
dertaken, and  when  the  great  powerand  economy  of  the 

MMlto of ts?trafllcPon  th^Llv"^ and'Sanchett^ 

for  the  application  of  the  - 

>n  roads  were  in  progress,  and 
with  effects  which  preti  nted  a  fair  prospect 
of  ultimate  success.  The  establishment  of  the  great 
lines  of  railway  communication  throughout  the  kingdom, 
by  engrossing  the  traffic  of  all  those  districts  In  which 
the  locomotive  engine  on  common  roads  promised  great- 
est advantage,  and  on  which,  if  any  where.  It  would  have 
taken  the  place  of  horse  power,  discouraged  speculators, 
and  most  of  the  projects  which  had  been  in  progress  fell 
to  the  ground.  Among  these  were  the  steam  carriages 
of  Mr.  Gurney,  Col.  Maceroni,  Mr.  Hancock,  Dr.  Church, 
Mr.  Ogle,  Mr.  Russell,  and  various  others. 

The  engine  in  steam  carriages  generally  acts  either 
directly  on  the  wheels,  and  causes  them  to  revolve,  and 
thereby  propels  the  carriage  .  or  it  acts  on  cranks  formed 
on  the  axle  of  the  wheels,  and  the  wheels  being  keyed  upon 
the  axle  are  compelled  to  revolve  with  it.  In  either  case, 
the  revolution,  whether  of  the  wheels  or  the  axle.  Is  pro- 
duced by  a  connecting  rod  jointed  on  the  end  of  the 
piston  rod,  and  receiving  motion  from  the  piston  rod. 
The  wheels  are  generally  driven  by  two  pistons  working 
in  two  cylinders,  so  that  one  la  at  Its  dead  point  when 
the  other  Is  In  the  position  most  favourable  for  Its  action. 
The  arrangement  of  this  part  of  the  machinery  being 
similar  to  that  of  the  railway  locomotive,  need  not  be 
here  more  fully  described. 

The  steam  carriages  of  different  projectors  differ  one 
from  another,  chiefly  in  the  boilers,  and  in  the  apparatus 
for  generating  the  steam  and  admitting  it  to  the  cylinder. 
Mr.  Gurney's  boiler  consisted  of  a  series  of  strong  iron 
tubes  placed  side  by  side,  so  as  to  form  the  bars  of  the 
grate  of  the  furnace.  These  were  connected  with  another 
tyttcm  nearly  at  right  angles  to  them,  forming  the  back 
of  the  furnace ;  and  these  again  with  a  third  system,  f 
ing  the  roof  of  the  furnace.  The  tubes  forming  the 
bars  had  their  ends  inserted  In  a  strong  iron 
having  It  axis  ! 

iU,  . 

In 

front  of  the  furnace  above  the  fire-door.  These  two  cy- 
linders were  likewise  connected  by  upright  cylinders  of 
less  diameter  placed  at  each  side  of  the  fire-door.  This 
system  of  tubes  and  cylinders  being  filled  with  water,  the 
heat  of  the  furnace  acting  on  the  tubes  surrounding  the 
fireplace,  and  the  heated  air  and  flame  being  afterwards 
conducted  above  the  tubes  forming  the  roof  of  the  fire- 
place, before  it  escaped  into  the  chimney  steam  was  pro- 
I  duced  In  the  tubes,  which  by  Its  lightness  passed  from 
them  to  the  cylindrical  vessel  extending  over  the  fire. 
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door.  From  that  vessel  the  steam  pasted  into  a  larger 
cylindrical  vessel  above  it,  called  a  tepnraior.  Its  purpose 
being  to  ditcngage  the  pure  steam  from  the  tpray  of 
water  with  which  it  is  generally  mixed  when  it  first  es- 
capes from  the  boiling  water  in  a  state  of  violent  agitation. 

Every  part  of  this  boiler  being  cylindrical,  has  the  form 
which  (s  most  favourable  to  strength,  and  which,  within 
given  dimensions,  contains  the  greatest  quantity  of. water. 
The  tubes  surrounding  the  furnace  can  freely  expand  in 
the  direction  of  their  length,  without  being  loosened  at 
the  joints,  and  without  straining  any  part  of  the  apparatus. 
Proper  means  of  opening  the  tubes  at  their  ends  are  pro- 
vided,  by  which  they  may  be  scraped  on  the  inside,  and 
cleansed  from  any  deposit  which  may  be  left  in  them  by 
the  water  evaporated  in  them. 

In  these  engines  the  draught  of  the  furnace  was  pro- 
duced by  projecting  the  waste  steam  into  the  chimney  ; 
but  instead  of  dismissing  it  directly  from  the  eduction 
pipe  of  the  cylinder  to  the  chimney,  it  was  conducted  to 
a  receptacle  called  a  Mowing  bo*.  This  box  served  the 
same  purpose  as  the  upper  chamber  of  a  smith's  bellows. 
It  received  the  steam  from  the  cylinder  In  alternate  />"jf\ , 
but  It  let  it  escape  Into  the  chimney  in  a  continued  stream 
by  a  number  of  small  jets.  A  regular  draught  was  by 
this  means  produced,  and  no  noise  was  perceived. 

The  pipe  through  which  the  boiler  is  fed  was  carried 
through  this  blowing  box  in  a  spiral  form,  so  that  an  ex- 
tensive thread  of  the  feeding  water  was  exposed  to  the 
heat  of  the  waste  steam  as  it  passed  from  the  cylinders. 
In  passing  throught  his  box  the  feeding  water  was  raised 
from  60°  to  ai2°,  at  which  temperature  It  was  forced  Into 
the  boiler. 

A  steam  carriage  constructed  by  Mr.  Gurney,  weighing 
85  cwt.,  working  for  eight  hours,  was  found,  according  to 
Mr.  Gurnev's  statement,  to  do  the  work  of  about  thirty 
horses.  The  engine  was  placed  on  a  carriage  separate 
from  that  which  bore  the  passengers,  and  the  one  drew 
the  other  after  it  in  the  same  manner  as  the  railway 
engine  draws  its  train.  Mr.  Gurney  stated  that  the 
weight  of  an  engine  sufficient  to  draw  after  it  a  carriage 
containing  eighteen  passengers  would  be  about  a  ton  ;  so 
that  the  gross  weight  of  the  whole,  the  engine  and  car- 
riage for  passengers  taken  together,  would  not  exceed 
that  of  a  common  stage  coach  and  four  horses. 

In  the  steam  carriage  proposed  by  Mr.  Hancock,  and 
which  was  worked  for  some  time  on  the  New  Road  and 
other  roads  about  London,  the  engine  and  passengers 
were  placed  in  the  same  carriage.  In  the  boiler  the  sub- 
division of  the  water,  so  as  to  expose  a  sufficient  surface 
to  the  action  of  the  fire,  was  accomplished  by  dividing  a 
case  or  box  by  a  number  of  thin  plates  of  metal  like  a 
galvanic  buttery,  the  water  being  allowed  to  flow  between 
every  alternate  pair  of  plates,  the  intermediate  spaces 
forming  the  flue  through  which  the  flame  and  hot  air 
pass.  In  fact,  a  number  of  thin  plates  of  water  are  ex- 
posed on  both  aides  I  j  the  most  intense  action  of  flame 
and  heated  air  ;  so  that  steam  of  •  high  pressure  Is  pro- 
duced in  great  abundance,  and  with  considerable  rapidity. 
The  plates  forming  the  boiler  were  bolted  together  by 
strong  iron  ties,  extending  across  the  boiler  at  right 
angles  to  the  plates.  The  distance  between  plate  and 
plate  was  two  Inches. 

There  were  ten  flat  chambers  of  this  kind  for  water, 
and  intermediately  between  them  ten  flues.  Under  these 
flues  was  the  fire-grate,  six  square  feet  In  magnitude. 
The  water  spaces  were  filled  to  about  two  thirds  of  their 
depth  with  water,  and  the  other  third  was  left  for  steam. 
The  water  chambers  throughout  the  whole  series  com- 
municated with  each  other  at  top  and  bottom,  and  were 
held  together  by  two  large  bolts.  By  releasing  these 
bolts  at  any  time,  the  chambers  fell  asunder  ;  and  by 
screwing  them  up,  they  miirht  tie  all  made  tight  again. 

These  boilers  were  constructed  to  bear  a  pressure  of 
400  or  500  lbs.  per  square  inch  ;  but  the  safety  valve  was 
screwed  up  to  a  pressure  not  exceeding  100  lbs.  per  inch. 
There  were  100  square  feet  of  surface  exposed  to  the 
fire.  The  stages  which  the  engine  performed  were 
eight  miles,  after  which  a  fresh  supply  of  water  and  fuel 
was  taken  in. 

Mr.  Nathaniel  Ogle  of  Southampton  obtained  a  patent 
for  a  locomotive  carriage,  which  he  worked  for  some  1 
time  experimentally.  In  his  evidence  before  the  House 
of  Common*,  he  has  there  described  his  contrivance. 
"  The  base  of  the  boiler  and  the  summit  are  composed  of 
cross  pieces,  cylindrical  within  and  square  without ,  there 
are  holes  bored  through  these  cross  pieces,  and  inserted 
through  the  whole  Is  an  air  tube.  The  Inner  hole  of 
the  lower  surface,  and  the  under  hole  of  the  upper  sur- 
face, arc  rather  larger  than  the  other  ones  ;  round  the 
air  tube  it  placed  a  small  cylinder,  the  collar  of  which 
fits  round  the  larger  aperture  on  the  Inner  surface  of  the 
lower  frame  and  the  under  surface  of  the  upper  frame- 
work. These  are  both  drawn  together  by  screws  from 
the  top;  these  cross  pieces  are  united  by  connecting 
pieces,  the  whole  strongly  bolted  together  ;  so  that  we 
obtain  in  l-IOth  of  the  space,  and  with  1-lOth  of  the 
weight,  thesame  heating  surface  and  power  that  are  now 
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obtained  in  other  and  low-pressure  boilers  with 
culably  greater  safety.  Our  present  experimental 
contains  250  superficial  feet  of  heating  surface,  ia  tbt 
space  of  3  feet  6  inches  high,  3  feet  lone,  and  3  fart  4 
inches  broad,  and  weighs  about  8  cwt.  We  supply 
two  cylinders  with  steam  communicating  by  their 
with  a  crank  axle,  to  the  ends  of  which  either 
both  wheels  are  fixed,  as  may  be  required.  One  wheel 
Is  found  to  be  sufficient,  except  under  very  difficult  ear- 
rum  stances  and  when  the  elevation  is  about  1  toot  bj  C,  so 
impel  the  wheel  forward. 

"  The  cylinders  of  which  the  boiler  is  composed  are  so 
small  as  to  bear  a  greater  pressure  than  could  be  pro- 
duced by  the  quantity  of  fire  beneath  the  holler  ;  and  V 
any  one  of  these  cylinders  be  injured  by  violence,  or  saw 
other  way,  it  would  become  merely  a  safety  valve  to  far 
rest.  We  have  never,  with  the  greatest  pressure, 
rent,  or  Injured  our  boiler  ;  and  it  has  not  once  m 
cleaning,  after  having  been  in  use  twelve  months.' 

For  more  full  details  respecting  steam 
Lardner  on  the  Strom  Engine,  7th  edit. ;  also  a 
on  Elemental  Locomotion,  by  Alexander  Gordon,  CL 

STEAM-ENGINK.  A  machine  In  which  the  ass- 
chonlcal  power  developed  In  the  evaporation  of  water  • 
rendered  available  as  a  moving  power.  Steam  estfJass 
vary  much  In  magnitude,  form,  and  proportions,  as  weJI 
as  in  the  details  of  the  machinery  by  which  the  power  ef 
the  steam  Is  adapted  as  a  prime  mover.  We  shall  fast 
explain  those  forms  of  steam-engine  most  generally  asad 
In  the  arts  and  manufactures,  and  shall  afterwards  pi  a 
succinct  account  of  the  history  of  the  invention  and  pro- 
gressive improvement  of  this  machine.  The  fin  sis  af 
engine,  and  the  mode  of  Its  application  to  transport  by  tawi 
and  water,  have  been  consigned  to  separate  articles.  See 
Loco  mot  iv  ■  Kmoini.  Railways,  and  Steam  N  avigatkml 

Duble -acting  Condensing  Steam  Engine.  —  This  farm 
of  engine  is  that  which  is  almost  invariably  used  as  a 
moving  power  in  all  manufactures  In  this  country,  k 
'  consists  of  a  cylinder  represented  in  section  at  C,  in  wax* 
a  moveable  piston  P  it  driven  upwards  and  downward* 
by  the  force  of  steam  supplied  by  a  boiler  placed  near  the 
'  engine.   See  Stkam  BoiLia. 

f 


This  piston  gives  motion  to  a  working  bemm  H /,  which, 
by  means  of  a  heavy  bar  O,  called  a  connecting  rod,  snores 
njljf  wheel  and  crank,  from  which  the  machinery  la  be 
worked  directly  receives  Its  motion.  Steam  is  supplied 
from  the  boiler  to  the  cylinder  by  the  steam  ptaa  S- 
The  tkrotUe-wolre  T  in  that  pipe,  near  the  cj  tinder.  ■ 
regulated  by  a  system  of  levers  connected  with  the 
governor  Q-  This  governor  Is  an  apparatus  consiscfag  ef 
two  heavy  balls  attached  to  the  ends  of  rods  which  are 
kept  revolving  on  a  vertical  shaft  by  a  cord  or  hand,  or  by 
a  train  of  cogged  wheels  connected  with  the  fly-wheel. 
The  velocity  with  which  the  balls  of  the  governor  re- 
volve is  therefore  always  proportional  to  that  of  the  fly- 
wheel, and  of  the  machinery  driven  by  It.  If  by  rrssnti  of 
too  rapid  a  supply  of  steam  an  undue  speed  be  imparted 
to  the  fly-wheel,  the  balls  are  whirled  round  with  a  cor- 
responding velocity  ;  and  by  reason  of  their  centrifugal 
force  they  recede  from  the  vertical  spindle  round  which 
they  turn,  and  acting  thereby  on  the  system  of  levers 
which  connect  them  with  the  throttle-valve  T,  they  par- 
tially close  the  latter,  check  or  diminish  the  ssjppiyoi 
ttcain  to  the  cylinder,  and  moderate  the  velocity  of  the 
machine.  If,  on  the  other  hand,  the  motion  of  the  en- 
gine be  slower  than  it  requisite,  owing  to  a  deficient  sap- 


Digitized  by  Google 


STEAM  ENGINE. 


)  v  of  *t«am  through  S,  then  the  balls,  not 
:iently  affected  by  centrifugal  force, 
rertical  spindle,  and  acting  on  the  sysU 


the 
in  the 

.•ontrary  way.  they  turn  the  throttle-valve  T  more  fully 
»pen,  and  admit  a  more  ample  simply  of  steam  to  the 
cylinder,  so  as  to  increase  the  speed  of  the  engine  to  the 
requisite  limit. 

The  piston  P  is  accurately  fitted  to  the  cylinder,  and 
made  to  move  in  it  steam-tight  by  packing,  with  which  it 
is  surrounded.  This  piston  divides  the  cylinder  intotwo 
*onipartraents,  between  which  there  is  no  communication 
>y  which  steam  or  any  other  elastic  fluid  can  pass.  A 
rax*  B  B'  placed  betide  the  cylinder  contains  the  valves 
>y  means  of  which  the  steam  which  impels  the  piston  is 
idmitted  and  withdrawn  as  the  piston  commences  its 
(notion  in  each  direction.  The  upper  steam -bar  B  Is  dt- 
rided  into  three  compartments  by  two  valves  ;  above  the 
ipper  steam-valve  v  is  a  compartment  communicating 

*  ith  the  steam-pipe  S.  Below  the  exhausting  valve  E 
s  another  compartment  communicating  with  a  pipe  called 
:he  eduction  pipe,  which  leads  downwards  from  the  cy- 
inder  to  a  vessel  called  the  condenser,  which  we  shall 

•  rt  sently  describe.  By  this  eduction  pipe  the  steam  is 
withdrawn  from  the  cylinder  after  it  has  driven  the 
>it too.  By  the  valve  V  a  communication  may  be  opened 
>r  closed  between  the  boiler  and  the  top  of  the  cylinder, 
n}  as  to  admit  or  intercept  the  supply  of  steam  from  the 
>ne  to  the  other.  By  the  valve  E  a  communication  may 
h>  opened  or  closed  between  the  ton  of  the  cylinder  and 
he  condenser,  so  that  the  steam  in  the  top  of  the  cylinder, 
nuv  either  be  permitted  to  escape  Into  the  condenser  or 
•onfined  in  the  cylinder.  The  continuation  S'  of  the 
.t«  am-pipe  leads  to  the  lower  sieam-box  B',  which  like 
he  upper  is  divided  into  three  compartments  by  two 
calves  \"  and  E'.  The  upper  compartment  commu- 
ucates  with  the  steam-pipe  S'.  and  the  lower  with  the 
•duction-pipe.  By  means  of  the  valve  V  steam  may  be 
idmitted  from  the  steam-pipe  B'  to  the  bottom  of  the  cy- 
inder,  and  by  means  of  the  valve  E'  this  steam  may  be 
uTinitted  to  escape  to  the  condenser. 

The  four  valves  V,  E,  V,  and  E'  are  in  the  engine  rc- 
>resented  in  the  figure  connected  by  a  system  of  levers  with 
i  single  handle  or  spanner,  m,  which  being  pressed  up- 
vurds  or  downwards  opens  and  closes  the  valves  in  pain. 
Thus  when  it  is  pressed  down  the  levers  connected  with 
t  raise  the  upper  exhausting  valve  E  and  the  lower  steam 
al  ve  V,  and  close  the  upper  steam  valve  V  and  the 
ower  exhausting  valve  E'.  On  the  other  hand,  when 
he  spanner  m  is  pressed  up  it  opens  the  upper  steam 
alve  V  and  the  lower  exhausting  valve  R',  and  at  the 
atne  time  closes  the  upper  exhausting  valve  E  and  the 
ower  steam  valve  V'. 

The  cylinder  Is  closed  at  the  top,  and  the  piston-rod 
P,  being  accurately  turned,  runs  in  a  steam-tight  collar 
urnlshed  with  a  shifting  box,  by  means  of  which  it  is 
urrounded  by  a  packing  of  hemp  and  constantly  lubri- 
cated with  melted  tallow.  A  funnel  is  screwed  on  the 
op  of  the  cvlinder,  through  which,  by  opening  a  stop-cock, 
no  I  ted  talfow  is  permitted  to  fall  from  time  to  time  on 
he  piiton  so  as  to  lubricate  it. 

The  condenser  D  is  submerged  in  a  cistern  of  cold 
vater  ;  at  its  side  there  enters  a  tube  I'  governed  by  a 
rock  I,  which  being  opened  or  closed  to  any  required  ex 
a  jet  of  cold  water  may  be  allowed  to  play  in  the 


of  the 
VI  in  It 


This  jet  throws'thc 
•  ofth 


K',  which  is  a  pump  submerged  in  the  same  cistern 


rlth  the  condenser,  worked  by  a  phlon  having  a  valve  in 
t  opening  upwards.  The  piston-rod  R  of  the  air-pump 
s  carried  upwards,  and  attached  at  d  to  a  system  of 
Minted  rods  called  the  parallel  motion,  to  which  is  also 
ittached  at  g  the  great  steam-piston  rod.  On  the  rod  of 
he  air-pump  is  placed  projecting  pins,  which  as  It  al- 
•  rnatcly  ascendi  and  descends  strike  the  spanner  m,  and 
hereby  open  and  close  the  valves  V,  V,  E,  E',  in  pairs, 
already  described. 

The  upper  part  of  the  air-pump  cylinder  communicates 
iy  a  valve  opening  outwards  with  a  small  cittern  K, 
ailed  the  hot  well,  for  a  reason  which  will  presently  ap- 
w.ir.  A  pump  L,  called  the  hot  water  pump,  descends 
nto  the  not  well  and  is  worked  by  the  great  working 
«>am  to  which  Its  rod  is  attached. 

If  the  machine  thus  arranged  continued  to  be  worked 
or  any  length  of  time,  the  cistern  of  water  In  which  the 
ondenser  and  air-pump  are  Immersed  would  become 
i  arm,  and  the  condenser  would  be  rendered  incapable  of 
loing  that  for  which  alone  It  is  useful,  viz.  of  reducing 
he  steam  to  water  by  cold.  To  prevent  this  a  pump  N 
4  provided,  called  the  told  water  pump,  by  which  a  sup- 
■ly  of  cold  water  is  constantly  kept  flowing  Into  the 
i  stern,  the  heated  water  being  at  the  same  time  allowed  to 
scape  by  a  waste  pipe.  By  this  means  the  temperature 
>f  the  water  in  the  cold  cistern  is  kept  so  low  as  to  be 
apatite  of  effectually  condensing  the  steam, 
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,  the  spanner  m  will  be  i 
the  air-pump  rod.  and  the  valves  V  and  E'  will  be » 
and  at  the  same  time  the  other  pair  or  valves  V  and 
will  be  closed.  Steam  will  therefore  be  admiUed  above 
the  piston,  and  the  steam  which  had  previously  filled  the 
cylinder  below  the  piston  will  be  drawn  off  to  the  con- 
denser. It  will  there  encounter  the  jet  of  cold  water, 
which  is  kept  constantly  playing  there  by  keeping  the 
cock  1  sufficiently  open.  It  will  thus  be  immediately  re- 
duced to  water  or  condensed  (see  Steam),  and  the  cy- 
linder below  the  piston  will  remain  a  vacuum.  The 
steam,  therefore,  admitted  from  the  steam-pipe  through 
the  open  valve  V  to  the  top  of  the  cylinder,  will  press 
the  piston  to  the  bottom  of  the  cylinder.  As  it  ap- 
proaches that  position  the  spanner  m  will  be  struck 
downwards  by  the  upper  pin  on  the  air-pump  rod,  and 
the  valves  V  and  E'  previously  open  will  be  closed,  while 
the  valves  V'  and  E  previously  closed  will  be  opened. 
The  steam  which  has  just  pressed  down  the  piston,  and 
which  now  fills  the  cylinder  above  the  piston,  will  then 
flow  off  through  the  open  valve  E  by  the  eduction-pipe 
to  the  condenser,  where  it  will  be  Immediately  condensed 
by  the  jet  of  cold  water  which  constantly  plays  there,  and 
steam  from  the  boiler  admitted  through  the  open  valve 
V'  will  fill  the  cylinder  below  the  piston  and  press  the 
piston  upwards.  When  the  piston  has  reached  the  top 
of  the  cylinder  the  lower  phi  on  the  air-pump  rod  will 
have  struck  the  spanner  in  upwards,  and  will  thereby  have 
closed  the  valves  V'  and  E  and  opened  fhe  valves  V  and 
E'.  The  piston  will  then  be  in  the  same  situation  as  in 
the  commencement,  and  will  again  descend,  and  so  will 
continue  to'be  driven  upwards  and  downwards  by  the 
steam. 

While  this  process  is  going  on  In  the  cylinder  a  quan- 
tity of  warm  w»teHs  form eoMn  the  condenser^by  Uie 

through  the  condensing  jet  I'.  It  has  been  shown  {tee 
Steam)  that  any  quantity  of  water  in  the  state  of  steam 
being  condensed  by  cold  water,  will  raise  nearly  six  times 
its  own  weight  of  cold  water  from  the  freezing  to  the 
boiling  point  by  the  latent  heat  which  is  rendered  sen- 
sible in  the  process  of  condensation.  But  since  the  jet  of 
cold  water,  instead  of  being  at  the  temperature  of  melting 
ice,  Is  at  the  common  temperature  of  the  atmosphere,  say 
60°,  and  it  is  necessary  to  reduce  the  temperature  of 
the  water  In  the  condenser  to  at  least  10U°  (otherwise 
steam  would  be  produced  by  it,  which  would  seriously 
resist  the  motion  of  the  piston),  and  to  reduce  water  from 
212°  to  10X1°  by  mixture  with  water  at  60°  would  require 
a  quantity  of  the  latter  about  twice  the  former,  it  follows 
that  the  quantity  admitted  through  the  jet  must  be  more 
than  twenty  times  the  quantity  which  passes  through  the 
cylinder  in  the  form  of  steam. 

The  warm  water  which  is  thus  formed  in  the  con- 
denser, if  allowed  to  accumulate  there,  would  soon  choke 
it  up  and  stop  the  action  of  the  machine.  To  prevent 
this  the  air-pump  is  provided  ;  when  the  air-pump  piston 
ascends  it  leaves  below  it  a  vacuum,  and  the  foot  valve  M 
being  relieved  from  all  pressure,  the  weight  of  the  water 
in  the  condenser  forces  it  open,  and  the  warm  water  flows 
from  the  condenser  into  the  lower  part  of  the  air-pump, 
from  which  Its  return  to  the  condenser  is  prevented  by 
the  closed  valve.  When  the  air- 
its  pressure  on  the  liquid  under 
valve  In  it,  through  which  the  warm  water  will  pas* ; 
when  the  piston  descends  to  the  bottom  of  the  pump- 
barrel  the  warm  water  which  was  below  it  will  pass  above 
it,  and  cannot  return,  as  the  valves  which  open  upwards 
will  be  kept  closed  by  Its  weight.  When  the  ]  " 
ascends  it  will  raise  the  water  thus  collected  at 
will  throw  it  through  the  valve  into  the  hot  well  K. 

The  hot- water  pump  L  is  usually  a  suction  and  forcing 
pump,  and  draws  up  the  warm  water  from  the  hot  well, 
and  drives  it  through  a  pipe  called  the  feed  pipe  to  a 
cistern  placed  over  the  boiler,  from  which  the  boiler  de- 
rives Its  feed  of  water.   See  Steam  Boiler. 

The  system  of  jointed  rods  ede/g,  called  the  parallel 
motion,  have  for  their  object  the  maintenance  of  the 
rods  of  the  steam-piston  and  air-pump  in  a  truly  ver- 
tical position.  The  steam-piston  rod  imparts  motion  to 
the  beam,  and  the  air-pump  rod  receives  motion  from  it. 
The  beam,  however,  moving  as  it  does  alternately  up- 
wards and  downwards  on  an  axis,  every  point  on  it  must 
move  alternately  in  the  arc  of  a  circle  whose  centre  Is  in 
the  axis  of  the  beam.  If  the  ends  of  the  rods  of  the 
steam-piston  and  air-pump  were  immediately  attached  to 
the  beam,  they  would  move  therefore  not  in  truly  vertical 
straight  lines,  but  in  the  arcs  of  circles,  and  by  reason  of 
the  curvature  of  such  arcs  they  would  he  alternately  re- 
flected to  the  right  and  to  the  left.  Such  an  effect  would 
be  quite  incompatible  with  that  smoothness  and  precisian 
which  are  essential  to  the  effective  action  of  the  steam 
engine.  By  the  parallel  motion  the  ends  of  these  piston 
rods  are  not  immediately  attached  to  the  working  beam  ; 
a  rod  ed,  called  the  radius  rod,  moves  on  a  fixed  centre  c 
attached  to  the  framing  of  the  engine  ;  a-bar  d  b  connects 
the  other  end  of  this  radius  rod  with  a  pivot  b  on  the 
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j  so  that  as  the  beam  ascends  and  descends  the  pirots 
A  and  d  each  moves  in  an  arc  of  a  circle,  and  these  pivots 
are  thereby  drawn  aside,  but  always  In  contrary  directions. 
These  deflection*  of  the  ends  of  the  bar  d  b  are  neu- 
tralized at  its  middle  point  <•,  which  neither  deviates  to 
the  right  nor  to  the  left,  but  moves  in  a  vertical  straight 
line.  To  this  point  e  the  end  of  the  air-pump  piston  is 
attached. 

At  the  end  of  the  beam  to  another  joint/ is  attached  a 
bar  fg,  equal  to  bd,  connected  by  pivots  with  another 
beam  dg  equal  in  length  to  hj,  to  as  to  form  the  jointed 
parallelogram  bdgf.  By  this  arrangement,  as  the  beam 
ascends  and  descends  the  [mint  g  is  moved  in  a  manner 
altogether  similar  to  the  point  <r,  only  that  it  moves 
through  a  greater  space  in  the  proportion  of  the  distance 
of  e  from  the  axis  of  the  beam  to  that  of  e  from  the  same 
point.  The  point  g,  therefore,  to  which  the  steam-piston 
is  attached,  is  moved  upwards  and  downwards  in  a  truly 
vertical  straight  line,  while  the  end  /  of  the  beam  with 
which  It  is  connected  it  moved  upwards  and 
in  the  arc  of  a  circle. 

When  the  piston  Is  at  the  top  of  the  cylinder  _ 
G  placed  on  the  axis  of  the  fly-wheel  F  Is  at  its  lowest 
position,  and  when  the  piston  is  at  the  bottom  of  the  cy- 
linder it  is  In  Its  highest  position.  In  each  of  these  po- 
sition! the  action  of  the  steam  on  the  piston  could  not 
impart  any  motion  to  the  crank  ;  for  the  connecting  rod  O 
being  ihen  In  line  with  the  crank,  any  force  given  to  it, 
being  necessarily  exerted  in  the  direction  of  its  length, 

k-pln 
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Is  extricated  from  this  dilemma  by  the 
inertia  of  the  fly-wheel ;  that  wheel  being  a  large  mass 
of  matter,  having  once  received  a  certain  velocity  of  ro- 
tation on  its  axis,  has  a  tendency  to  retain  such  motion, 
and  will,  in  fact,  retain  it  until  it  has  been  deprived  of  It 
by  the  continued  resistance  of  friction  and  the  air.  When, 
therefore,  the  crank  arrives  at  either  of  the  positions 
above  mentioned  and  the  moving  power  ceases  to  be  ef- 
fective, the  inertia  of  the  fly-wheel  causes  it  to  continne 
Its  motion,  and  the  crank  is  immediately  turned  out  of 
the  extreme  position  It  had  assumed,  and  thrown  into  a 
position  in  which  the  power  of  the  piston  on  it  becomes 
effective. 

The  functions  of  the  fly-wheel  are,  however,  not  con- 
fined to  carrying  the  machine  thus  through  the  dead 
points  by  the  energy  of  the  force  it  has  received  from  the 

fiistan  when  the  crank  was  In  a  more  favourable  position  ; 
t  likewise  equalises  by  the  same  property  the  unequal 
effect  of  the  crank:  it  is  only  when  the  crank  forms  a 
right  angle  with  the  connecting  rod  that  it  Is  fully  ef- 
fective. As  that  angle  changes  Its  leverage  changes, 
uutil  at  length  the  leverage  is  reduced  to  nothing  at  those 
extreme  positions  just  mentioned.  When  the  crank  is 
iu  and  near  the  position  in  which  it  is  rectangular  to  the 
connecting  rod,  its  action  <a  shared  between  the  fly-wheel 
and  the  machinery  driven  by  the  engine,  a  part  being  en- 
gaged in  accelerating  and  therefore  giving  momentum  to 
the  fly-wheel.  As  it  passes  towards  the  dead  points  this 
momentum  taken  up  by  the  fly-wheel  Is  given  back  to 
the  crank  in  aid  of  the  moving  power,  at  those  positions  of 
the  crank  whore  the  effect  of  the  moving  power  upon  it 
becomes  enfeebled.  In  this  manner  the  fly-wheel  in  the 
steam  engine  becomes  a  perfect  equalizer  of  the  mecha- 
nical action  of  the  machine. 

Although  the  system  of  rods  called  the  parallel  motion 


rs  in  the  figure  to  consist  only  of  one  parallelogram 
/  and  one  rod  e  d,  it  is  in  fact  double,  a  similar 
elogram  and  radius  rod  attached  to  rorresimnd- 


„  in  the  same  manner  on  the 
■  of  the  beam  ;  but  from  the  view  given  In  the 
the  one  set  of  rods  hides  tho  other.  The  two  systems  of 
rods  thus  attached  to  the  beam  are  connected  l»y  cross 
rods,  the  ends  of  which  form  the  pivots  or  joints,  and 
extend  between  the  parallelograms.  The  ends  of  these 
cross  rods  only  are  visible  in  the  figure.  It  Is  to  the 
middle  of  one  of  these  rods,  the  end  of  which  is  repre- 
sented ate,  that  the  air-pump  piston  is  attached  ;  and  it 
is  to  the  middle  of  another,  the  end  of  which  is  repre- 
sented at  g,  that  the  steam-piston  rod  is  attached.  These 
two  pistou  rods,  therefore,  are  driven  not  by  either  of  the 
parallelograms,  but  by  the  bars  extending  between  them. 

To  the  working  end  I!  of  the  beam  is  attached  the 
connecting  rod  O,  formed  of  cast  iron,  the  lower  end  of 
which  is  attached  to  the  crank  G  by  a  pivot.  The  weight 
of  the  connecting  rod  is  made  to  balance  the  weight  of 
the  piston  rods  of  the  air-pump  and  cylinder,  and  the 
weight  of  the  piston  rod  N  of  the  cold  water  pump, 
balances  the  weight  of  the  piston  rod  L  of  the  hot  water 
pump.  Thus,  so  far  as  the  weight  of  the  moveable  parts 
of  the  machine  is  concerned,  the  engine  is  in  equilibrium, 
and  the  piston  would  rest  Indifferently  in  any  position  in 
the  cylinder. 
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The  axis  of  the  fly-wheel  on  which  toe  crank  is 
Is  square  in  the  middle,  where  the  wheel  is 
it ;  but  has  cylindrical  necks  at  each  end,  which  rest  is 
bearings  supported  by  the  framing  of  the  machine,  in 
which  bearings  the  axis  revolves  freely.  On  the  axis  .-f 
the  crank  is  placed  the  fly-wheel,  and  com 
axle  Is  the  governor  Q  already  described. 

•The  manner  in  which  the  crank  affect*  the 
rod  at  the  dead  points  already  mentioned  produces  ai 
effect  of  great  importance  in  the  operation  of  the  engis' 
When  the  crank  approaches  the  lowest  point  of  its  play, 
and  at  the  same  time  the  piston  is  approaching  the  top  of 
the  cylinder,  the  motion  of  the  crank  pin  becomes  nearly 
horizontal,  and  consequently  Its  effect  in  drawing  the 
connecting  rod  and  the  end  of  the  beam  downwards,  and 
the  piston  upwards,  Is  extremely  small.  The  cocur- 
quence  of  this  is,  that  as  the  piston  reaches  the  top  of  the 
cylinder  its  motion  becomes  very  rapidly  retarded ;  and 
as  the  motion  of  the  crank  pin  at  its  lowest  point  ■ 
actually  horizontal,  the  piston  Is  brought  to  a  state  ctf 
rest  by  this  gradually  retarded  motion.  A  similar  eflV: 
Is  produced  at  (be  other  dead  point.  This  suspension  of 
motion  at  each  end  of  the  stroke  affords  time  fr*  voe 
process  of  condensation  to  be  effected,  so  that 
moving  power  of  the  steam  upon  the  piston 
into  action  the  condeni 
plete.  As  the  piston  approaches 
and  its  motion  becomes  slow, 
to  open  the  lower  exhausting  valve ;  the 
in  the  cylinder  below  the  ]  " 
driven  the  piston  upwards,  . 
of  about  17  lbs.  per  square  Inch, 
vapour  resists  with  a  force  of  about  2  lbs. 
Inch.  The  steam  will  therefore  have  a  tend 
from  the  cylinder  to  the  condenser  through  the  open  ex- 
hausting salve,  with  an  excess  of  pressure  amounting  to 
IS  lbs.  per  square  inch,  while  the  piston  pauses  af  tbe 
top  of  the  cylinder.  This  process  goes  on  ;  and  when 
the  piston  has  been  made  to  descend  by  the  motion  df 
the  fly-wheel  a  sufficient  distance  from  the  top  of  the 
cylinder  to  call  the  moving  force  of  the  steam  into  action. 
Use  exhaustion  will  be  complete,  and  the  pressure  of  the 
uncondensed  vapour  in  the  cylinder  will  become  Use  same 
as  In  the  condenser.  The  pressure  of  the  steam,  and  of 
the  uncondensed  vapour,  varies  within  certain  limit*, 
and  therefore  the  amount  here  assigned  to  them  must  be 
taken  merely  as  an  example. 

The  size  of  the  exhausting  valves  should  be  sorb  as 
to  cause  the  condensation  to  be  completed  when  te- 
ste am  impelling  the  piston  is  called  into  action.    It  ts 


u  shall  be  sufficiently  coss- 
iches  the  top  of  the  cylinder 
r,  the  working  gear  is  made 

with  a  (to 


am  ft  or 
etcam 


voltes  art 


so  called 


usual  to  make  these  valves  with  a  di 
fifth  of  that  of  the  cylinder,  and  th« 
generally  made  of  the  same  magnitude 

The  great  lever  or  working  beam 
being  originally  made  of  oak.  It  Is 
vcrsally  constructed  of  cast  iron. 

The  mechanism  by  which  the  four  valves  V,  V',  E,  E*. 
are  opened  and  closed,  Is  subject  to  great  v, 
Sometimes  they  are  opened  alternately  in  pairs  bs 
distinct  levers,  and  driven  by  two  pieces 
air-pump  rod  ;  but  more  generally  the 
to  the  cylinder  is  regulated  by  a  single 
called  a  " 


but 


Slides  are  very  various  In  their  form  and  arrangement ; 
it  that  which  has  come  into  most  general  use  is  one 


The  rod  E.  by  whirh  the  slide  is  moved,  passes  throuch 
a  stuffing  box  P.  The  moveable  piece  or  slide  G  is  re- 
presents! by  a  vertical  section  a,  being  a  hollow  passage 
through  it  extending  from  the  top  to  the  bottom  ;  S  is 
the  mouth  of  the  great 
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STEAM 

■writer  ;  P  !•  the  pipe  leading  to  the  condenser  ;  THIu 
iinllow  space  farmed  within  the  slide,  always  in  com- 
munication with  the  steam  pipe  3.  and  consequently 
alwavi  filled  with  iteam  from  the  boiler.  A  transverse 
fiection  of  the  slide  and  cylinder  is  represented  In  fig.  4., 
where  a  represents  the  top  of  the  passage  marked  a  in 

fig.  a. 

— iresenteu  in  rig.  t.  ipr? 
?  the  space  T  II  has 
access  to  the  top  of  the  cy  1  i  nder  Jb  u  t 
is  excluded  from  the  bottom.  The 
steam  which  was  below  the  piston, 
passing  up  the  passage  a,  escapes 
through  the  tube  P  to  the  con- 
denser. When  the  piston  ha*  de- 
scended the  rod  K  moves  the 
slide  downwards,  and  throws  It 
into  the  position  represented  in 
tig.  3.  The  steam  in  T  H  has 
now  access  to  the  bottom  of  the 
while  the  steam  above 
through  P,  es- 
to  the  condenser.  In  this 
of  the  piston  is  continued,  and  the 
at  each  stroke  only  exceeds  the  capacity 
of  the  cylinder  by  what  is  necessarr  to  fill  the  passages 
between  the  slide  and  the  cylinder,  the  steam  filling  the 
T  II  has  a  tendency  to  press  the  slide  back,  so  as 
"  the  contact  of  the  rubbing  surfaces,  and  thereby 
the  steam  to  leak  from  the  space  T  H  to  the 
of  the  slide  ;  this  is  counteracted  by  the  packing  x 
at  the  back  of  the  slide. 

In  engines  of  very  long  stroke,  the  extent  of  the  rubbing 
surface  of  slides  of  this  kind  renders  it  difficult  to  keep 
them  in  steam-tight  contact,  and  to  ensure  their  uniform 
wear.  In  such  cases,  therefore,  separate  slides  on  the 
sum  principle  are  provided  at  the  top  and  bottom  of  the 
<  \l,n<li  r,  moved,  however,  by  ,i  single  roil  "!  loininu- 

ii  i  cat  ion. 

A  great  variety  of  slides  and  cocks  for  regulating  the 
admission  of  steam  to  the  cylinder  may  be  seen  described 
In  Dr.  Lardner's  work  on  the  Steam  Engine,  p.  227 — 24V. 

The  method  of  working  the  valve*  by  pins  attached  to 
the  air-pump  rod  already  described  has  been,  except  in 
the  case  of  engines  of  great  magnitude  and  power,  su- 
perseded by  a  contrivance  called  an  eccentric,  by  means 
of  which  the  slides  or  valves  receive  motion  from  the  axle 
of  the  fly-wheel. 

An  eccentric  is  a  metallic  circle  attached  to  the  axle  of 
the  fly-wheel,  so  that  its  centre  shall  not  coincide  with 
the  centre  round  which  the  axle  revolves.  Let  us  suppose 
that  G  (fig.  6.)  Is  a  square  revolving  shaft ;  let  B  D  be 
a  circular  plate  of  metal,  having  a  square  hole  cut  in  It 
through  which  the  revolving  shaft  U  passes  ;  and  let  C  be 
the  centre  of  this  circular  plate.  By  tbe  revolution  of 
b  C  will  be  carried  round  It  in  a  circle, 
will  be  C  G. 


ENGINE. 

I     If  we  suppose  a  notch  formed  at  the  extremity  of  the 
arm  L  M,  capable  of  embracing  a  lever  N  M  moveable 
'  on  a  pivot  at  N,  the  motion  of  the  eccentric  would  give 
I  to  such  a  lever  an  alternate  motion  from  right  to  left,  and 
wice  vena.    If  we  suppose  another  lever  N  O  connected 
with  N  H,  and  at  right  angles  to  it,  forming  what  is  called 
a  bell  crank,  then  the  alternate  motion  of  M  from  right 
!  to  left  will  impart  a  corresponding  motion  upwards  and 
downwards  to  the  end  O  of  the  lever  N  O.    If  this  last 
'  point  O  were  attached  to  the  vertical  rod  of  the  slide,  it 
would  move  tbe  slide  upwards  and  downwards.  Tho 
extent  of  this  motion  might  be  regulated  at  pleasure 
.  by  varying  the  length  of  the  arms  of  the  levers,  and 
[  the  moment  at  which  it  would  commence  to  move  in 
[  either  direction  would  be  determined  by  the  position  of 
the  eccentric  on  the  fly-wheel  shaft. 

Expansive  Engine — As  the  operation  of  the  steam 
engine  h.u  been  explained,  the  power  which  moves  the 
piston  is  the  immediate  force  with  which  vapour  is  pro- 


ject E  F  be  a  metallic  ring  formed  of  two  semicircles 
of  metal  screwed  together  at  II,  so  as  to  be  capable  by 
the  adjustment  of  the  screws  of  having  the  circular  aper- 
ture formed  hy  the  ring  enlarged  or  diminished  within 
certain  small  limits ;  let  this  circular  aperture  be  equal  to 
the  magnitude  of  the  eccentric  B  D,  and  to  the  circular 
ring  K  r  let  an  arm  L  M  be  attached.  If  tbe  ring  be  placed 
round  the  eccentric,  and  the  screws  H  be  so  adjusted  as 
to  allow  the  eccentric  to  revolve  within  tbe  ring,  then, 
while  the  eccentric  revolves,  the  ring  not  partaking  of 
its  revolution,  the  arm  L  M  will  be  alternately  driven 
at  and  left  by  the  motion  of  the  centre  C  as  it  revolves 
1  G.  When  the  centre  C  of  the  eccentric  is  In  the 
i  horiiontal  line,  and  to  the  left  of  it,  then  the  posi- 
tion of  LM  will  be  that  which  Is  represented  in  ng.  V 
half  n  revolution  of  the  main  axle  the  centre  C 


duced  in  the  boiler.  Each  quantity  of  water  which  is  suc- 
cessively evaporated  obtains  the  space  requisite  for  it  in 
tbe  form  of  steam,  by  pressing  towards  the  cylinder  an 
equal  quantity  of  steam  previously  contained  in  the 
boiler  ;  and  it  is  the  force  with  which  the  steam  is  thus 
pressed  forward  that  impels  the  piston.  But  it  has  been 
shown  (tee  Straw)  that  great  additional  mechanical 
power  will  be  obtained  from  the  steam.  If,  besides  this 


shown  (tee  Stram)  that  great 
power  will  be  obtained  from  th( 
moving  power  which  resulu  from 
the  expansive  power  of  the  ste 
water  be  used.    This  is  accon 


steam  separated  from  the 
accomplished  by  closing  the 
valve  through  which  steam  flows  from  tho  boiler  to  the 
cylinder  before  the  piston  has  completed  its  stroke. 
1  hus,  let  us  suppose  that  when  the  piston  has  advanced 
through  half  its  stroke  the  steam  valve  be  closed,  the 
steam  which  is  then  acting  upon  the  piston  will  still 
urge  It  forward  ;  but  as  the  piston  advances,  this  steam 
assuming  a  proportionally  augmented  volume  will  ac- 
quire a  gradually  diminished  pressure,  so  that  through 
the  remaining  half  uf  the  stroke  the  piston  will  be  urged 
by  a  pressure  progressively  decreasing,  and  at  the  ter- 
mination of  the  stroke  It  will  be  a  little  less  than  half 
the  force  with  which  the  piston  was  impelled  while  the 
steam  valve  was  open. 

Since  tbe  force  of  the  steam  from  the  moment  the 
steam  valve  is  closed  is  thus  continually  diminished,  ita 
moving  power  might  be  so  much  attenuated  that  It 
would  be  incapable  of  overcoming  the  resistance  so  as 
to  complete  the  stroke  ;  this  would  happen  if  the  steam 
were  cut  off  when  only  a  small  fraction  of  the  stroke  has 
been  made,  unless  the  pressure  of  the  steam  white  the 
valve  is  open  exceeds  the  resistance  in  a  proportionate 
degree.  It  is  for  this  reason  that  the  expansive  prin- 
ciple cannot  be  brought  into  operation  to  any  consider- 
able extent,  unless  steam  be  used  of  a  greater  pressure 
than  is  commonly  adopted  in  low-presiurc  engines.  It 
is  also  apparent  that  with  an  equal  volume  of  <  ' 
greater  length  of  stroke  should  be  given  when 
pamlve  principle  is  used. 
The  mechanism  by  which  the  expansive  principle  Is 


brought  into  practical  operation  consists  merely  in  tbe 
adaptation  of  valves  or  slides  which  shall  stop  the  ad- 
mission of  steam  when  the  required  fraction  of  the 
stroke  has  been  made  by  the  piston,  but  which  shall 
leave  the  communication  with  the  condenser  open  tlU 
the  stroke  is  completed.  If  separate  valves  be  used,  this 
is  accomplished  by  adapting  the  pins  or  other  mechanism 
by  which  they  are  worked  to  open  and  close  them  in- 
dependently of  each  other  at  the  proper  times.  If  slides 
be  used,  it  is  effected  by  regulating  the  form  and  aperture 
of  tbe  slide,  so  as  to  cover  and  uncover  the  passages  to 
the  cylinder  at  the  proper  times.  Each  species  of  valve, 
and  each  form  of  slide  or  cock,  has  its  own  peculiar  pro- 
visions for  accomplishing  this,  the  details  of  which  may 
be  seen  by  a  reference  to  Lardner  on  the  Steam  Engine, 


p.  232.  et.  teq. 

Smgle-actmg  Steam  Engine.  —  When  the  steam  engine 
is  applied  to  the  purpose  of  pumping  water,  which  in  the 
first  periods  of  Ita  invention  was  Its  only  practical  appli- 
cation, the  force  which  it  exerts  is  only  required  in 
raising  the  pump  rods  with  their  load  of  water,  tbeir 
own  weight  being  more  than  sufficient  for  their  descent. 
As  the  pump  rods  are  attached  to  the  working  end  II 
(tig.  I.)  of  the  beam,  the  force  of  the  steam  Is  only  required 
to  draw  up  that  end,  and  therefore  to  draw  down  the  end 
at  which  the  steam  piston  is  attached  ;  the  steam,  there- 
fore, being  only  required  to  press  the  piston  downwards, 
it  is  not  admitted  from  the  boiler  below  it,  as  in  the 
engine  already  described,  which  for  distinction  is  called 
the  double-acting  engine.  During  the  down  stroke  of 
the  single-acting  engine  the  performance  of  the  machine 
is  precisely  similar  to  that  already  described  ;  steam  is  ad- 
mitted through  the  upper  steam  valve  above  the  piston, 
while  the  space  in  the  cylinder  below  the  piston  is  kept 
in  free  communication  with  the  condenser  by  keeping 
the  lower  exhausting  valve  open.  The  operation,  there- 
fore, of  the  upper  steam  valve,  and  the  lower  exhausting 
valve.  Is  ] 
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When  the  piston  hai  reached  the  bottom  of  the  cylinder, 
the  two  former  valve*  being  closed,  a  valve  called  the 
equilibrium  valve  is  opened,  by  which  a  free  commu- 
nication Is  made  between  the  top  and  bottom  of  the  cy- 
linder :  by  this  mean*  the  steam  which  fills  the  upper  part 
of  the  cylinder  being  allowed  to  flow  equally  to  the  lower 
will  press  with  the  same  force  on  both  sides  or  the 
a,  and  will  therefore  have  no  tendency  whatever  to 
i  It.  Under  these  circumstances  the  preponderating 
of  the  pump  rods  suspended  from  the  other  end 
warn  will  draw  the  piston  to  the  top  of  the  cy- 
•  {  while  it  is  ascending  the  steam  which  was  above 
will  pass  through  the  equilibrium  valve  below  It,  and 
1  the  piston  has  reached  the  top  of  the  cylinder  the 
der  under  the  piston  will  be  filled  with  the  same 


•team  which  previously  had  driven  the  piston  down, 
order  to  accomplish  the  next  down  stroke,  the  equilibrium 
valve  is  closed,  and  the  upper  steam  valTe  and  lower  ex- 
hausting valve  are  opened  ;  the  steam  pressure  acts  above 
the  piston,  and  a  vacuum  U  produced  below  it,  and  the 
piston  descends  as  before. 

Single-acting  engines  are  frequently  worked  with  ex- 
pansion.  In  the  application  of  this  principle  to  them 
the  upper  steam  valve  is  closed  before  the  lower  ex- 
hausting valve  ;  but  both  these  valves  are  open  together. 
The  mechanism  for  working  the  expansion  valves  does 
not  materially  differ  in  it*  principle  from  that  already 
described  in  the  double-acting  engine. 

The  great  theatre  of  the  operation  of  single-acting 
engine*  is  the  mining  districts,  and  especially  that  of 
Cornwall.  The  Cornish  pumping  engines  are  con- 
structed of  enormous  power,  and  carry  out  the  expansive 
principle  to  a  great  extent.  Kngines  are  there  used  for 
the  drainage  of  mines  with  cylinders  from  7  to  8  feet  in 
diameter,  and  from  10  to  12  feet  in  the  stroke.  Steam 
having  a  pressure  of  from  20  to  30  lbs.  per  square  inch, 
and  upwards,  is  u»ed  for  impelling  them,  ana  is  cut  off 
at  a  third  or  fourth  of  the  stroke.  A  system  of  careful 
inspection  has  been  for  some  years  established  by  the 
mining  companies,  with  a  view  to  the  Improvement  of 
the  efficiency  of  the  engines,  and  monthly  reports  of  the 
performance  of  the  engines  have  been  regularly  printed. 
The  effect  of  thtf  has  been  to  stimulate  the  activity  and 
skill  of  all  concerned  In  the  manufacture  and  working  of 
these  machines,  and  a  rapidly  progressive  improvement 
in  them  ha»  taken  place.  The  effic  iency  of  these  engines 
is  estimated  by  the  number  or  pounds  weight  of  water 
which  they  are  capable  of  .levatlngone  root  high  by  the 
combustion  of  a  bushel  of  coals.  This  has  been  termed 
the  duty  of  the  engine.  In  1769,  when  Mr.  Watt  first 
directed  his  attention  to  the  steam  engine,  S  meat  on 
computed  that  the  average  duty  of  the  engines  then  in 
use  was  about  SJ  millions ;  from  that  time  to  the  year 
1800,  a  period  of  thirty  years,  Mr.  Watt's  improvements 
in  the  steam  engine  were  made,  and  the  duty  was  gradu- 
ally encreased  to  20  millions,  or  very  nearly  quadrupled. 
In  1813.  the  system  of  inspection  first  mentioned  was 
commenced,  and  the  average  duty  was  the  same  as  in 
1800.  From  this  time  to  1826,  the  engines  underwent 
a  progression  of  slow  but  steady  improvements,  and  the 
duty  was  increased  to  30  millions.  This  state  of  im- 
provement continued ;  and.  In  1828,  the  average  duty 
had  risen  to  nearly  77  millions.  The  Increase  since  that 
time  has  been  slower :  the  average  duty  for  the  last  few 
years  has  been  from  80  to  90  millions ;  but  in  one  well- 
conducted  experiment,  it  was  found  that  by  the  com- 
bustion of  a  bushel  of  coals  an  amount  of  mechanical 
power  was  produced  which  raited  the  inconceivable  load 
of  12ft  millions  of  pounds  weight  one  foot  high.  Thus, 
by  the  improvements  of  Watt  and  their  immediate  con- 
sequences, the  power  or  the  steam  engine  was,  within 
the  space  or  seventy  years,  Increased  about  25  fold. 
Non-condensing  Steam  Engines.  —  The  form  and  struc- 


ture of  non-condensing  engines  differ  in  nothing  from 
that  of  double-acting  condensing  engines,  except  in  the 
t  of  the  condensing  apparatus ;  that  is  to  say,  the 
r,  the  air.  pump,  and  the  cold  water  and  hot 
ps.  The  steam,  after  It  has  Impelled  the 
ead  of  being  conducted  to  a  cold  vessel  to  be 
iply  allowed  to  escape  Into  the  atmo- 
ejectcd  Into  the  chimney  of  the 


The 

lowed  to  escape  from  the  cylinder,  are  exact 
thc»se  of  the  double  acting  engine.  In  the 
of  the  pUton  the  upj»er  steam  valve  being 
•team  from  the  boiler  above  the  piston,  at 
exhausting  valve  allows  the  steam  below  it  to  escape 
through  a  tube  which  leads  to  the  chimney,  up  which  it 
rushes.  In  the  up  stroke,  the  lower  steam  valve  being 
open  admits  steam  from  the  boiler  below  the  piston,  and 
the  upper  exhausting  valve  being  open  allows  the  steam 
above  the  piston  to  escape  to  the  chimney. 

It  is  evident.  In  such  a  machine,  that  the  piston  ia 
always  resisted  by  the  pressure  ot  the  steam  escaping  to 
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by  steam  of  greater  pressure  than  that  of  the  atmoepbere 
it  follows  that  the  piston  ia  always  resisted  by  a  forr* 
somewhat  greater  than  the  atmospheric  pressure.  The 
•team  which  urge*  the  piston  is  therefore  only  effector 
by  the  excess  o?  its  pressure  above  that  of  the  escaptf  / 
vapour,  which  may  be  taken  at  about  16  lbs.  per  tatcc. 
but  which  varies  in  different  engine*. 

As  the  steam  used  in  non-eondetiitng  engines  must,  t 
necessity,  have  a  pressure  consider*]  ly  exceeding  tb*:  :4 
the  atmosphere,  such  machines  have  been  gencrsdi  v  < 
high-pressure  engines  ;  while  those  i " 
steam  have  been,  on  the  other  hand. 
engines.  These  terms  are  not,  howe 
iressive  of  the  nature  of  these  ens 


engine 
which 
only  In  the 


in  which  condensation  is 
those  in  which  the  expansive  principle  t* 
much  effect,  are  worked  with  steam  of  a  1 
not  unfrequently  with  a  pressure  a 
to  three  atmospheres.  It  Is  the 
call  such  machines  low-pressure  engine*.  It  Is.  bow- 
ever,  true  that  engines  worked  without  conden*ar>* 
must,  or  necessity,  be  worked  by  steam  of  a  pressur-r 
which  is  generally  called  high  pressure. 

All  locomotive  engines,  without  exception,  used  <w 
railways  or  common  roads,  are  high-pre**ure  noo-can- 
densing  engines.  Set  Locomotive  Engiwb  and  Snua 
Cakbiaob. 

High-pressure  non-condensing  engines  are 
universally  used  for  Inland  navigation  in  the 
States.   See  Stbum  Navigation. 

Rotatory  Steam  Engine  This  term  is 

plied  to  the  double-acting  engine  working  a  crank  at>4 
fly-wheel,  as  distinguishing  It  from  the  ungle-acti.  ^ 
engine  used  for  pumping.  But  it  is  more  property  ap- 
plied to  an  engine  in  which  a  motion  of  rotation  i*  pro- 
duced immediately  by  the  action  of  the  steam,  without 
the  Intervention  of  such  mechanism  as  the  working  beam, 
crank,  and  fly-wheel.  This  is  usually  effected  by  a  piston 
which.  Instead  of  moving  longitudinally  in  the  cylinder, 
revolves  within  the  cylinder  on  an  axis  which  coincide* 
with  the  geometrical  axis  of  the  cylinder  itself.  The 
mechanism  is  so  contrived  that  this  piston  shall  rei-ohe 
in  steam-tight  contact  with  the  side*  and  ends  at*  the 
cylinder  ;  and  that  while  steam  from  the  boiler 
presses  it  on  one  side,  the  steam  on  the  othei 
continually  escape  to  the  condenser.  If  it  be  a  I 
engine,  or  to  the  chimney,  if  it  be  a 
The  various  contrivances  for  l 
luggested  diflc 
chanlcal  expedients  by  which 
Such  machines  are  very  num 
various  :  but  as  none  of  them  hare  yet  been  found  to  be 
attended  with  sufficient  practical  advantages  to  force 
them  into  any  use  beyond  the  experimental  trials  >< 
their  Inventors,  It  is  sufficient  here  to  have  indicated 
the  general  principle  of  their  structure. 

Atmospheric  Engine—  The  engine  so  called  w a>  tbs 
first  form  of  steam  engine  which  was  ever  brought  i^f  < 
extensive  and  durable  practical  application  ;  and  in 
tricta  where  fuel  is  cheap  and  abundant  the  simplicity  «( 
its  structure  still  keeps  it  in  partial  use.  Steam,  la  tfc* 
atmospheric  engine,  is  only  used  as  an  agent  for  the  pro- 
duction of  a  vacuum.  In  order  to  give  effect  to  the  At  too- 
spheric  pressure. 

The  atmospheric  engine,  which  is  only  applied  t.i 
pumping,  consists  of  a  cylinder  open  at  the  top.  ha  i  tor,  a 
piston  which  moves  in  it  air-tight  and  steam-tight.  The 
piston  is  thus  maintained  by  being  lubricated  by  oil  or 
melted  tallow  poured  above^it.  Supposing  the  piston  to 
be  at  the  bottom  of  the  cylinder,  steam  is  admitted  from 
the  boiler  by  a  proper  valve.  This  steam,  having  a 
pressure  not  much  exceeding  that  of  the  atmosphere, 
will  balance  the  pressure  of  the  atmosphere  above  the 
piston,  and  will  be  sufficient  also  to  overcome  the  frk- 
tion  of  the  piston  with  the  cylinder.  Under  such  cir- 
cumstances the  preponderating  weight  of  the  pump- 
rod  at  the  other  end  of  the  beam  draws  the  piston  to  the 
top  of  the  cj  Under,  in  tin-  same  m.inm  r  a*  the  \  •  -!•  n  :* 
drawn  up  in  the  single-acting  steam  engine  already  de- 
scribed. The  piston  being  thus  suspended  at  the  top  of 
the  cylinder,  the  valve  admitting  steam  from  the  butler 
Is  closed,  and  another  valve  or  cock  Is  < 
a  Jet  of  cold  water  is  thrown  into  the  < 


the  piston.  The 
(Uently  takes  effect 
or  the  cylinder,  dra 
or  water,  up.  When 
torn  or  the  cylinder,  the  cock  admitting  the  jet  of  cold 
water  is  closed  and  another  is  opened,  by  w  hich  the  warm 
water  formed  by  the  mixture  of  the  condensed  steam 
with  the  cold  water  of  the  jet  is  discharged  into  a  reser- 
voir from  which  the  boiler  or  the  engine  U  red.  The 
steam  Is  then  again  admitted  rrom  the  boiler,  the  putca 
ascends,  and  so  the  process  is  continued- 
The  cocks  or  valves  above  mentioned  are  opened  i»d 
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ailed  the  plug  frame,  attached  to  the  working  beam, 
vhich  li  placid  and  which  move*  in  a  manner  similar  to 
he  rod  of  the  air-pump  in  the  steam  engines  already 
I  escribed. 

History  of  the  Steam  Engine.  —  Various  attempts  at  the 
nechanical  application  of  steam  on  a  small  scale  were 
nade  at  very  early  periods  In  the  history  of  mechanical 
cience.  Hero  of  Alexandria  has  led  a  description  of  a 
mall  machine,  in  which  a  motion  of  continued  rotation 
ras  imparted  to  an  axis  by  the  reaction  of  steam  issuing 
rora  lateral  orifices  in  arms  placed  at  right  angles  to  the 
evolving  axis.  The  date  of  this  Invention  is  about  a 
•entury  before  the  birth  of  Christ.  Branca,  an  Italian 
ngineer,  about  the  beginning  of  the  17th  century,  pro. 
tosed  to  give  motion  to  a  wheel  by  a  blast  of  steam  blown 
igainst  its  axis  ;  and  about  the  same  period  De  Caus,  a 
rench  engineer,  described  a  machine  by  which  a  column 
»f  water  might  be  raised  by  a  pressure  of  steam  confined 
n  the  vessel  above  the  water  to  be  elevated.  There  Is 
rt  jn  the  descriptions 
I  projectors  have  left,  to  dem< 


physical  properties  of 
icity  and  condensation  {tee  Steam)  on  which  ail  the 
lower  of  steam,  as  a  mechanical  ngent,  depends.  In  the 
niddle  of  the  17th  century,  or  somewhat  Cater,  the  cele- 
»rated  Marquis  of  Worcester  published  in  his  work, 
ailed  A  Century  of  Inventions,  a  description  of  a  steam 
ogine  to  tie  worked  by  steam  of  high  pressure,  which, 
hough  not  minute  and  explicit  in  iu  details,  Is  still  such 
s  it  is  difficult  to  conceive  being  written  by  any  one  un- 
njuainted  with  the  elastic  force  of  steam.  (See  I. a r drier 
ts  the  Steam  Engine,  p.  23.  tt  teq.)  Towards  the  close 
if  that  century,  rapin.  a  French  engineer,  who  was  rm- 
iloyed  by  the  Landgrave  of  Hesse,  in  Germany,  and  was 
•rofcsaor  of  mathematics  at  Marbourg,  directed  his  at- 
ention  to  the  properties  of  steam,  and  conceived  the  idea 
i  obtaining  a  moving  power  by  introducing  a  piston  into 
.  cy  Under  and  producing  a  vacuum  under  it  by  the  sudden 
ondensation  of  steam  by  coal.  In  fact,  he  conceived 
be  notion  of  the  principle  of  the  atmospheric  engine ; 
tut  there  is  no  evidence  of  his  having  carried  that  or  any 
>ther  machine  into  practical  application,  even  so  far  as 
be  construction  of  a  model,  until  after  machines  worked 
•y  steam  had  been  constructed  elsewhere. 

The  first  actual  working  steam  engine  of  which  there 
t  any  record  was  invented  and  constructed  by  Thomas 
iavery,  an  Englishman,  to  whom  a  patent  was  granted 
or  it  In  the  year  109«.  Savery  reproduced  the  method 
-f  forming  a  vacuum  by  the  condensation  of  steam,  ap- 
without  being  aware  of  the  paper  written  by 


trendy  without  being  aware  of  the  paper  written  by 
\ipln.  He  combined  this  with  the  elastic  pressure  of 
team  as  applied  by  Lord  Worcester,  and  constructed  an 
nglne,  which,  for  a  time,  was  used  to  a  considerable  ex. 
rat  for  raising  water.    Papin's  steam  engine  consisted 


for 

if  a  strong  iron  vessel  formed  In  the  shape  of  an  egg, 
wing  a  tube  or  pipe  at  the  bottom,  which  descended  to 
he  place  from  which  the  water  was  to  be  drawn,  and 
jiotfier  at  the  top.  which  ascended  to  the  place  to  which 
t  was  to  be  elevated.  This  oval  vesael  was  filled  with 
team  supplied  from  a  boiler,  bv  which  the  atmospheric 
Ir  by  which  it  was  previously  Ailed  was  first  blown  out 
»f  it.  When  the  atmospheric  air  was  thus  expelled,  and 
tothing  but  pure  steam  was  left  in  the  vessel,  the  com- 
munication with  the  boiler  was  cut  oft*,  and  cold  water 
i  as  [toured  on  the  external  surface  of  the  vessel.  The 
team  « I  thin  it  was  thus  condensed  and  a  vacuum  pro* 
I  need,  and  the  water  was  drawn  up  from  below  in  the 
isual  way  by  suction.  The  oval  steam  vessel  was  thus 
died  with  water ;  a  cock  at  the  top  of  the  lower  pipe  was 
lien  closed,  and  steam  was  Introduced  from  the  boiler 
nto  the  oval  vessel  above  the  surface  of  the  water.  This 
team  being  of  high  pressure,  forced  the  water  up  the 
.scending  tube,  from  the  top  of  which  it  was  discharged  ; 
in!  the  oval  Teasel  being  thus  again  filled  with  steam, 
be  vacuum  was  again  produced  by  condensation,  and  the 
ame  process  was  repeated  by  using  two  oval  steam 
otsels  which  would  act  alternately  ;  one  drawing  wa^er 
rum  below,  while  the  other  was  forcing  It  upwards,  an 
in  interrupted  discharge  of  water  was  produced. 
Owing  to  the  danger  of  explosion,  from  the  high  pres- 
•  of  the  steam  which  was  used,  and  from  the  enormous 
t  of  heat  by  unnecessary  condensation,  these  engines 
fell  into  disuse. 
The  demand  for  a  moving  power  for  the  drainage  of 
he  mines  leas  expensive  and  more  efficacious  than  that 
>(  horses,  which  was  then  generally  used,  became  at  this 
ime  pressing,  and  probably  led  to  the  invention  of  the 
tmospheric  engine  already  described.    This  machine 


lazier,  at  Dartmouth,  in 

onstructed  by  them  the  condensation  was  effected  by 
he  affusion  of  cold  water  upon  the  external  surface  of 
he  cylinder,  which  was  Introduced  into  a  hollow  casing 
,y  which  it  was  surrounded:  the  discovery  of  condens- 
.tion  by  jet  within  the  cylinder,  one  of  the  most  im- 
portant steps  In  the  Improvement  of  the  steam  engine, 
*  as  accidental.  It  happened  that  a  small  hole  occurred 
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in  the  bottom  of  the  cylinder  of  an  engine,  by  which  the 
water  let  in  to  cool  its  external  surface  oozed  in,  forming 
a  little  jet.  The  effect  was  a  much  more  rapid  and  per- 
fect condensation  than  ever  was  or  could  be  eflecteu  by 
external  cold.  Thenceforward,  the  method  of  condens- 
ation by  jet  was  adopted,  and  has  ever  since  been  used. 

In  the  early  atmospheric  engines,  the  cocks  by  which 
the  steam  was  admitted  and  condensed,  and  by  which  the 
injected  water  and  condensed  steam  were  drawn  off,  were 
worked  by  hand  ,  and  as  the  labour  was  light  and  mono- 
tonous,  and  required  no  skill,  boys  were  employed  for 
the  purpose,  called  cock  boys.  It  happened  that  a  cock 
boy,  by  name  Potter,  having  an  itch  for  play,  and  en- 

tmagsned 
thi  m 


dowed  with  more  ingenuity  than  Ini 
that  by  tying  strings  to  the  cocks,  and 
with  the  working  beam  above  the  cylinder,  regulating 
the  action  by  carrying  them  under  or  over  certain  pipes, 
he  could  make  the  beam,  as  tt  ascended  and  descended, 
open  and  close  the  cocks  more  regularly  and  effectually 
than  he  found  himself  able  to  do.  This  he  accordingly 
accomplished,  and  was  habitually  absent  from  the  engine- 
house,  enjoying  himself  with  his  playfellows,  when  his 
employers  were  giving  him  credit  for  most  extraordinary 
Industry  and  regularity  in  the  discharge  of  his  duties. 
The  engine,  in  fact,  by  this  expedient,  nearly  tripled  its 
efficacy.  Thus,  by  the  ingenuity  of  a  child,  the  steam 
engine  was  first  endowed  with  those  qualities  of  an  au- 
tomaton which  have  ever  since  rendered  it  an  object  of 
admiration  and  interest.  The  atmospheric  engine,  thus 
improved,  held  Its  place  as  the  great  Instrument  for  the 
drainage  of  mines  until  the  epoch  which  was  rendered 
memorable  by  the  inventions  and  discoveries  of  the  im- 
mortal Watt. 

Watt  was  a  mathematical  instrument  maker  in  Glas- 
gow ;  and,  being  employed  by  the  university  of  that 
place,  it  chanced,  about  the  year  1763,  that  the  model  of 
an  atmospheric  engine  useu  at  the  lectures  of  the  pro- 
fessor of  natural  philosophy  required  some  repairs,  to 
make  which  it  was  placed  in  the  hands  of  Watt.  In  the 
experiments  which  it  became  his  duty  to  make  with  this 
model,  he  was  struck  with  the  fact  that  the  quantity  of 
steam  it  consumed  for  each  stroke  of  the  piston  was  many 
times  more  than  the  contents  of  the  cylinder.  The  large 
quantity  of  water  necessary  to  be  injected  in  order  to 
complete  the  condensation  also  excited  his  surprise. 
This  led  htm  to  make  experiments,  by  which  he  soon 
arrived  at  the  discovery  of  some  of  the  most  important 
phenomena  connected  with  the  evaporation  of  water.  He 
made  a  near  approximation  to  the  proportion  of  the 
volume  of  steam  to  that  of  water.  He  ascertained  with 
great  precision  the  latent  heat  of  steam,  and  conse- 
quently determined  the  quantity  of  water  necessary  to 
condense  any  given  quantity  of  steam.  Filled  with  as- 
tonishment at  these  results,  and  more  particularly  at  the 
nature  of  latent  heat,  and  at  the  great  amount  of  the 
heat  of  steam,  be  repaired  to  Dr.  Black,  then  pro- 
itural  philosophy  in  the  university,  and  corn- 
to  him  the  result  of  his  discoveries.  He  then, 
for  the  first  time,  learned  Black's  celebrated  theory  of 
latent  heat,  and  found  that  he  had  himself  thus  acci- 
dentally discovered  one  of  the  most  striking  facts  on 
which  that  theory  rested. 

Considering  the  atmospheric  engine  in  an  economical 
point  of  view,  Watt  was  forcibly  impressed  with  the 
waste  of  expense  which  appeared  to  arise  in  the  unne- 
cessary consumption  of  steam  involved  in  Its  operation. 
In  the  theory  of  that  engine,  one  cylindcrful  of  steam 
ought  to  be  sufficient  for  each  stroke  of  the  piston.  Watt, 
on  the  other  hand,  found  that  the  actual  consumption 
was  at  the  rate  of  four  or  five  cylinderfuls  per  stroke. 
On  examination,  he  discovered  the  source  ot  this  waste 
to  arise  from  the  necessity,  in  order  to  make  the  piston 
ascend,  not  only  to  condense  the  steam,  but  to  cool  the 
whole  mass  of  the  cylinder  down  to  100°;  and,  to  make 
the  piston  descend,  it  was  necessary  not  only  to  fill 
the  cylinder  with  steam,  but  to  raise  the  temperature  of 
the  cylinder  and  piston  from  100°  to  212°.  He  soon 
perceived  that  this  enormous  waste  of  fuel  was  the 
inevitable  consequence  of  condensing  the  steam  in  the 
cylinder. 

Reflection  on  these  circumstances  happily  led  him  to 
the  Idea  of  condensing  the  steam  in  a  separate  vessel, 
which  should  be  kept  immersed  In  a  cistern  of  cold  water, 
and  in  which  a  jet  of  cold  water  might  be  kept  constantly 

{ilaying.  with  the  addition  of  a  pump  to  draw  oft*  the  in- 
ected  water  and  condensed  steam  from  such  vessel.  Iu 
fact,  all  the  details  of  the  steam  engine  as  already  de- 
scribed were  soon  carried  into  practical  effect,  and 
engines  constructed  according  to  these  ] 
At  the  time  of  this 


it  might  be 
his  first  efforts 
districts  for 


a  general  moving 
to  get  it  adopted  in  the 
Ifis  first  engine*  were. 
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it  wm  not  until  about  the  year  171 
?nt  for  the  double-acting  engine,  which  is  adapted  to 
give  a  motion  of  rotation  to  a  idinft.  and  therefore  capable 
of  giving  motion  to  every  kind  of  mil)  work. 

Notwithstanding  the  manifest  advantage*  attending 
these  improvement*  of  Watt,  the  mining  and  manufac- 
turing Interests  were  slow  and  reluctant  in  their  adoption 
of  them  ;  and,  at  the  end  of  twenty  years  from  the  date 
of  his  first  Improvement,  Watt  and  his  partners  found 
that  the  manufacture  of  the  steam  engine  had  not  only 
not  been  a  source  of  commercial  profit,  but  had  entailed 


upon  them  a  loss  of  capital  to  the  amount  of  about  50,000/. 
An  application  was  made  to  parliament,  on  this  ground, 
for  an  extension  of  the  patent,  which  was,  after  much 
opposition,  granted  till  the  year  1800.  Various  Improve, 
ments  in  the  more  minute  details  of  tho  machinery  of 
the  engine  succeeded  this  ;  and  Watt  tired  to  reap  an 
ample  reward  for  bis  ingenuity  and  perseverance,  and  to 
be  acknowledged  as  one  of  the  greatest  benefactors  of  the 
human  race. 

Tho  engine,  as  applied  to  drainage  and  to  manufac- 
tures, has  received  no  Important  improvement  in  its 
principle  since  It  was  dismissed  from  the  hands  of  Watt. 
Those  principles  which  he  suggested  and  applied  have 
been  carried  out  to  their  fullest  extent,  and  the  efficiency 
of  the  engine  has  been  proportionally  Increased.  The 
engine  has  been  successfully  adapted  to  navigation.  For 
an  account  of  application  to  that  purpose,  see  Steam 
Navigation. 

For  the  details  of  the  form  and  construction  of  the 
boilers  by  which  steam  is  generated,  and  from  which  it 
is  supplied  to  the  different  kinds  of  engines,  see  Stkam 
Boilkb. 

For  farther  and  more  minute  details  respecting  the 
structure  and  operation  of  steam  engines  of  every  variety 
of  form,  and  respecting  the  history  of  the  invention 
and  progressive  improvement  of  the  steam  engine,  see 
Lardner  on  the  Steam  Engine,  7th  edition,  London.  IMG. 
STEAM  GUN.  A  contrivance  by  which  balls,  or  other 


projectiles  used  in  warlike  operations,  may  be  projected 
by  the  expansive  force  of  steam. 

This  Invention,  which  is  due  to  Mr.  Jacob  Perkins,  so 
well  known  for  various 
In  the  mechanical  arts. 


since  the  general  peace  which  succeeded  the  battle  of 
Waterloo,  baa  never  been  submitted  to  the  test  of  actual 
experience  either  in  military  or  naval  operations,  and 
consequently  has  not  received  the  benefit  of  that  stimulus 
to  improvement  which  is  always  so  necessary  to  bring 
mechanical  contrivances  of  a  novel  kind  to  perfection,  ana 
which  can  only  be  derived  from  their  practical  applica- 
tion on  a  large  scale.  Of  the  probable  or  possible  utility 
of  the  steam  gun  nothing,  therefore,  can  be  inferred  from 
that  safest  source  of  Information  —  experience  ;  and  we 
are  left  to  judge  of  It  by  the  general  properties  of  vapour, 
and  by  the  experiments  on  a  small  scale  to  which  it  has 
been  submitted. 

If  a  strong  close  iron  vessel,  having  two  valves,  one 
opening  inwards  and  the  other  outwards,  the  latter  being 
loaded  with  tome  definite  pressure,  be  completely  filled 
with  water,  such  a  vessel  may  be  heated  to  the  tempe- 
rature corresponding  to  the  pressure  with  which  the 
valve  is  loaded  without  causing  any  portion  of  the  water 
in  it  to  be  converted  into  steam.  To  render  the  effect 
more  fcaslly  understood,  let  us  suppose  that  the  valve  is 
loaded  with  a  pressure  of  fifty  atmospheres.  The  tem- 
perature of  water  evaporated  under  that  pressure  being 
610°  (tee  Steam),  the  vessel  may  be  raised  to  any  tem- 
perature not  exceeding  500°,  without  having  any  of  the 
water  contained  in  it  converted  into  steam.    If  the  tem- 

Krature  to  which  the  water  is  raised  be  500°,  and  a  cubic 
:h  of  water  at  common  temperature  be  forced  into  the 
vessel  through  the  valve  which  opens  inwards,  water 
being  sensibly  incompressible,  a  cubic  inch  of  water  at 
500°  will  be  forced  out  at  the  valve  which  opens  out- 
wards. This  water  being  no  longer  subjected  to  the 
pressure  which  kept  It  In  the  liquid  state,  will  suddenly 
expand  and  flash  into  stcanj,  which  at  first  will  have  a 
pressure  of  4ft  atmospheres,  but  as  it  expands  will  have 
Us  pressure  diminished  in  nearly  the  same  proportion  as 
the  volume  into  which  It  swells  shall  be  Increased. 
Since,  however.  500°  Is  not  sufficient  heat  to  enable  the 
whole  of  the  water  thus  ejected  to  pass  into  steam  (tee 
Stkam),  that  part  of  it  which  will  lake  the  vaporous 
form  will  take  the  requisite  amount  of  latent  heat  from 
the  sensible  heat  of  that  portion  which  remains  in  the 
liquid  state.  As  this  latter  portion  will  still  retain  a 
considerable  temperature,  it  may  be  conducted  to  a  ves- 
sel containing  the  feed  for  the  heated  vessel  just  men- 
tioned, from  which  it  will  be  again  forced  Into  that 
vessel. 

Such  was  the  principle  of  Mr.  Perkins's  generators;  by 
which  term  he  denominated  those  close  vessels  in  which 
water  was  raised  to  a  high  temperature  without  being 
converted  into  steam. 

Now  If  the  valve  through  which  the  heated  water  is 
ejected  be  supposed  to  be  in  communication  with  the 
HOG 
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barrel  of  a  gun  or  piece  of  ordnance.  In  the 
as  the  barrel  of  an  air  gun  is  in  communication  with  the 
hollow  metallic  ball  in  which  air  hi  < 
may  be  projected  by  the  exj 


i  or  by  a  rapid  succession  of  jets,  the  t 
jed  from  the  barrel  as  rapidly  as  it  is  , 
s  for  them  to  be  brought  under  the  action  of  tt* 
and  since  the  beating  of  the  barrel  only  tends  to 
the  clastic  force  of  the  steam,  there  appears  to  be  a# 
other  practical  limit  to  the  action  of  such  an  engine  a 
offence  except  that  which  may  be  imposed  on  the  b»aii2c 
power  applied  to  the  generator. 

Of  the  abstract  practicability  of  applying  steam  la  U> » 
manner  as  an  offensive  engine  there  can  be  uo  doOr 
Both  theory  and  experiment  conspire  to  establish  it ;  bet 
of  the  comparative  efficacy,  convenience,  and  economy  of 
it,  compared  with  gunpowder,  many  doubts  will  preset* 
themselves  to  all  who  duly  reflect  on  the  circumstaacr* 
and  purposes  of  war  on  the  one  hand,  and  the  phenomer  * 
attending  the  explosion  of  gunpowder  and  the  evapora- 
tion of  water  on  the  other.  Not  to  mention  any  itfyr 
the  fact  that  the  steam  gun  cannot  be  brought  into  act*:: 
until  the  generator  has  been  raised  to  a  high  trrnperatarr 
by  the  application  of  an  adequate  furnace,  would  at  oorr 
give  to  gunpowder  an  advantage  over  ktcain  wbtrh  won. 
limit  the  application  of  the  latter  to  a  very  few  cases  in- 
deed, such  as  those  of  siege  and  other  protracted  rcih- 
Lary  operations.  In  naval  warfare  it  might  posnbiy  be 
more  frequently  available:  but  even  in  that  case,  great  im  - 
provements in  the  details  of  its  mechanism  should  be 
made  before  its  use  could  be , 
able  prospect  of  advantage. 

The  steam  gun  is  exhibited  on  a  small  scale  In  most 
mechanical  museums  and  other  exhibitions  of  a  lib 
kind  ;  and  such  will  probably  be  the  limit  of  it*  use  for  i 
long  period  to  come. 

STKAM  NAVIGATION.   The  art  of  Mrtjlua,  the 
power  of  steam  to  the  propulsion  of  boats  and  t« 
general,  as  well  for  Inland  commi 
lakes,  as  for  the  general  purposes  of 
on  the  seas  and  oceans  by  which  the 


neral  features,  be  so  familiar  to  every  one  as  to 
but  short  explanation.  A  shaft  is  carried  across  the  I 
being  continued  on  either  side  beyond  the  timbers ;  to 
the  extremities  of  this  shaft  on  the  outside  of  the  vessel 
are  attached  a  pair  of  wheels,  constructed  like  under -sh-.< 
water  wheels,  having  fixed  upon  their  rims  a  number  at* 
flat  boards  called  paddle  boards.  As  the  wheels  rerolrr. 
these  paddle  boards  strike  the  water,  driving  it  in  a  di- 
rection contrary  to  that  in  which  It  is  intended  the  vessel 
shall  be  propelled.  The  moving  force  imparted  to  th< 
water  thus  driven  backwards  by  reaction  on  the  vessel 
propels  it.  On  the  paddle  shaft  are  constructed  rw 
cranks  or  w  inches,  placed  at  right  angles  one  to  the  other . 
so  that  whenever  one  of  them  is  thrown  into  the  high«-»: 
or  lowest  position  the  other  Is  horisontal.  The*e  ir%ak< 
are  worked  by  strong  Iron  rods  called  conmtctrmg  tiMii 
which  are  themselves  either  driven  directly  by  the  pistons 
of  two  steam  engines,  or  are  worked  by  those  porting  , 
thus  the  medium  of  working  becomes  similar  to  thaw 
used  in  the  ordinary  land  engines.  (See  Stkam  K>r.i>t  1 
The  two  cranks  being  placed  at  right  angles,  it  follows 
that  when  one  pistou  is  at  the  top  or  bottom  of  its  stroke, 
and  the  crank  driven  by  it  in  the  highest  or  lowest  po- 
sition, the  other  will  be  at  the  middle  of  its  stroke,  a^d 
the  crank  driven  by  it  will  be  In  the  horizontal  poUtsoo. 
One  of  the  pistons  is  therefore  always  in  a  position  t< 
produce  the  most  advantageous  effect  on  the  crank  at  the 
moment  that  the  other  piston  loses  all  power  over  the 


I  driven  by  it ;  i 
seen  that  while  the 
from  sero  to  iu  |_ 

iU 

9f  the  two  pistons  ts  neaily 
its  efficiency.    If  one  engine  only  were  used  the 
of  the  wheels  would  be  unequal,  being  most  rapid 
the  piston  is  at  the  middle  of  the  stroke  and  slowest  ut 
the  extremities. 

The  steam  engines  used  for  nav  1  gat  ion  may  be  either  con- 
densing engines  or  non-condensing  engines.  If  the  lattt-r 
are  used,  steam  must  be  used  having  a  prr-ssurv  above 
the  atmosphere  of  from  15  to  20  lbs.  per  square  inch 
Boilers  in  which  steam  is  produced  under  this  pressure 
are  considered  In  Europe  so  unsafe,  that  noo -condensing 
engines  with  low-pressure  boilers  are  almost  universal!} 
used  for  navigation.  In  America,  however,  hlgh-pr*^- 
sure  boilers  with  non-condensing  engines  are  generally 


The  arrangement  of  the  parts  of  marine  engines  is  d.f- 
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vessels  being  generally  employed  to  navigate  the 
■cos,  and  being,  therefore,  subject  to  the  vicissitudes  of 
tempestuous  weather,  the  machinery  must  be  protected 
by  being  placed  below  the  deck.  The  space  allotted  to 
it  being  thus  limited,  great  compactness  is  necessary. 
The  paddle  shaft  being  very  little  below  the  deck,  the 
working  beam  and  connecting  rod  could  not  be  placed 
above  it.  The  beam  is  therefore  placed  below  the  cy- 
nd  Is  driven  by  the  pistons  by  means  of  a 


attached  to  the  piston  rod.  from  the  ends  of  which 
the  rods  of  the  parallel  motion  (see  Stbah  Enoiks)  are 
carried  downwards  to  the  end  of  the  beam.  From  the 
other  end  of  the  beam  the  connecting  rod  is  presented 
upwards  towards  the  crank. 

The  general  arrangement  of  the  parts  of  a  marine 
engine  will  be  easily  understood  by  reference  to  the 
i  6gure,  in  which  is  represented  in  section  a  marine  engine 
I  with  its  boiler,  as  placed  in  a  steam  vessel.  The 


! copers  of  oak  supporting  the  engine  are  represented  at 
v  ;  the  base  of  the  engine  i*  secured  to  these  by  bolts 
►aissing  through  them  and  the  bottom  timbers  of  the 
essel.  S  is  the  steam  pipe  leading  from  the  steam  chest 
n  the  boiler  to  the  slides  c,  by  which  It  is  admitted  to 
he  top  and  bottom  or  the  cylinder.  The  condenser  is 
1  at  B,  and  the  air-pump  at  B.  The  hot  well 
s  seen  at  F.  from  which  the  feed  is  taken  from  the  boiler. 


matF.frorawk 
„  is  the  piston  rod  connected  by  the  parallel  motion  a 
rith  the  beam  H,  working  on  a  centre  K  near  the  base 
•f  the  engine.   The  other  end  of  the  beam  H  drives  the 


onnecting  rod  M,  which  extends  upwards  to  the  crank, 
rhich  it  works  upon  the  paddle  shaft  O.  The  framing 
ty  which  the  engine  is  supported  is  represented  at  Q  B. 

The  nature  and  operation  of  the  several  parts  just 
nentioned  will  be  understood  by  reference  to  the  cx- 
■Lanation  of  the  structure  and  operation  of  the  double- 
cting  steam  engine,  given  under  the  head  Steam  En- 
iiMB ;  for,  in  fact,  the  marine  engine,  such  as  is  here 
epresented,  is  nothing  more  than  a  double-acting  cOn- 
ensing  steam  engine,  adapted  in  its  form  to  the  circum- 
t ances  In  which  it  is  used  in  navigation. 

The  beam  exhibited  In  the  figure  is  shown  In  dotted 
ines,  as  being  on  the  further  side  of  the  engine.  A  si- 
milar beam  similarly  placed,  and  moving  on  the  same 
en  t  res,  must  be  understood  to  be  at  this  side,  connected 
rith  the  cross  head  of  the  piston  in  like  manner  by  a 
. i r  ill.  I  motion,  and  with  a  cross  piece  attached  to  the 
rjwer  end  of  the  connecting  rod  and  to  the  opposite 
cam.  The  eccentric,  which  works  the  slides,  is  placed 
pon  the  paddle  shaft  O  ;  and  the  connecting  arm  which 
rives  the  slides  may  be  easily  detached  when  the  engine 
requires  to  be  stopped.  The  section  of  the  boiler  grate 
no  flues  is  represented  at  W  U.  The  safety  valve  y  is 
nclosed  beneath  a  pipe  carried  up  beside  the  chimney, 
nd  is  inaccessible  to  the  engine-man.  The  cocks  for 
lowing  aft  the  salt  water  from  the  boiler  (a  process 
rhich  we  shall  presently  explain)  are  represented  at  A, 
nd  the  feed  pipe  at  I.  Those  parts  will  be  fully  under - 
t.Kxl  by  reference  to  the  explanation  given  under  the 
•  ■.«<!  Steam  Boiler. 

To  save  space,  marine  boilers  are  constructed  so  as  to 
r«>duce,  within  the  smallest  possible  dimensions,  the 
c-cessary  quantity  of  steam.  With  this  view  a  more  ex- 
•nsive  surface  in  oroportion  to  the  capacity  of  the  boiler 
i  exposed  to  the  fire.  The  flues  by  which  the  flame  and 
cased  air  are  conducted  to  the  chimney  are  so  con- 
tracted, that  the  heat  shall  act  upon  the  water  on  every 
ide  in  thin  oblong  shells  or  plates.  This  Is  accomplished 
v  constructing  them  so  as  to  traverse  the  boiler  back- 

ifl-  and  forwards  several  times  before  they  issue  into 
ie  chimney.  The  bottom  of  the  boiler  Is  not,  therefore, 
dc  uniform  flat  or  arched  surface,  as  in  land  boilers ; 
ut  is  divided  by  a  number  of  plates  placed  in  a  vertical 
osition  side  by  side,  having  spaces  between  them  alter- 
nately appropriated  to  the  water  to  be  heated  and  the 
i  r  from  the  fire.  This  division  Is  In  some  boilers  not 
tily  made  in  the  bottom  on  a  level  nearly  with  the  fur- 
ace,  but  another  stratum  of  similar  flues  and  water  spaces 
1107 


is  constructed  above  the  level  of  the  furnace  ;  so  that  the 
heated  air  first  traverses  the  lower  stratum  of  flues, 
afterwards,  being  conducted  upwards,  traverses  I " 
stratum  before  it  issues  into  the  chimneys. 
In  steam  vessels,  instead  of  effecting  the  | 

E ration  by  a  single  boiler,  It  is  usual  to  provide'  two, 
ree,  four,  or  more  independent  boilers,  according  to 
the  magnitude  of  the  vessel  and  the  power  of  her^engines. 

by  some  of  the  boilers  while  others'are  being  cleaned  or 
repaired. 

The  greatest  inconvenience  and  difficulty  attending 
the  application  of  the  steam  engine  to  navigation  arise* 
from  the  necessity  of  supplying  the  boilers  with  sea  water. 
This  water  is  injected  into  the  condenser  for  the  purpose 
of  condensing  the  steam,  and  It  Is  thence  mixed  with  the 
condensed  steam  conducted  as  feeding  water  Into  the 
boiler.  Sea  water  holds  In  solution  certain  alkaline  sub- 
stances, of  which  the  principal  is  muriate  of  soda,  or 
common  salt.  This  forms  about  three  per  cent,  of  the 
water.  This  salt  not  being  evaporated  with  the  water, 
remains  in  the  boiler,  and  enters  into  solution  with  the 
water  remaining  in  it,  rendering  that  water  a  solution 
more  and  more  concentrated  the  longer  the  boiler  is 
worked.  At  length  the  water  in  the  boiler  becoming 
saturated,  the  salt  will  begin  to  be  precipitated  in  the 
form  of  sediment ;  and  If  this  were  continued,  the  boiler 
would  finally  be  tilled  with  salt. 

Besides  the  deposition  of  salt  in  a  loose  form,  some  of 
the  alkaline  substances  have  an  attraction  for  Iron,  and 
a  crust  Is  thereby  formed  on  the  Inside  of  the  boiler. 
.This  crust  obstructing  the  passage  of  heat  from  the  fire 
to  the  water,  gives  the  boiler  plates  an  undue  or  unequal 
temperature,  causes  them  to  open  In  the  seams,  and  soften* 
them,  so  as  to  expose  the  boiler  to  a  liability  to  leak  or 
even  to  burst. 

These  effects  can  only  be  prevented  by  either  of  two 
methods:  1st,  by  so  regulating  the  f«>ed  of  the  boiler 
that  the  water  It  contains  shall  not  be  suffered  t»  reach 
the  point  of  saturation,  but  shall  be  so  limited  in  its  salt- 
ness  that  no  injurious  incrustation  or  deposit  shall  be 
found  ;  2ndly,  by  the  adoption  of  some  means  by  which 
the  boiler  may  be  worked  by  fresh  water.  This  end  can 
only  be  attained  by  condensing  the  steam  by  a  jet  of 
fresh  water,  and  working  the  boiler  always  by  th«-  same 


The  method  by  which  the  water  Is  prevented  from 
being  over  salted  has  been  usually  to  discharge  into  the 
sea  a  certain  quantity  of  over-salted  water  (called  brine). 
and  to  supply  its  place  by  sea  water  introduced  through 
the  condenser,  and  which,  being  mixed  with  the  con- 
densed steam,  is  rather  less  salted  than  ordinary  sea 
water.  To  effect  this  cocks,  called  Mote  -off  cocks,  are 
placed  In  the  lower  part  of  the  boiler  where  the  brtno 
collects.  The  pressure  of  the  steam  is  sufficient  to  force 
the  lower  strata  of  water  out  through  these  cocks  when 
they  are  open,  and  this  process  is  called  blowing  out.  It 
is,  or  ought  to  be  practised,  at  such  Intervals  as  ' 
veut  the  water  from  becoming  over  salted. 


Digitized  by  Google 


STEAM  NAVIGATION. 


The  improper  observance  of  this  process  is  attended 
with  injurious  effects  at  sea.  If  too  much  water  be 
hlntrn  out,  a  proportionate  loss  of  heat  and  waste  of  fuel 
is  incurred.  If  insufficient  water  be  blown  out,  incrust- 
ation takes  place,  and  its  injurious  consequences  ensue. 
The  Messrs.  Seaward  of  Limehouse  use  a  glass  hydro- 
meter gauge,  to  indicate  the  saltness  of  the  water  in  the 
boiler  by  showing  its  increase  of  density  compared  with 
ordinary  sea  water.    A  vessel  containing  one  ton  of  water 

a laced  so  as  to  communicate  on  one  side  with  the 
sr.  and  on  the  other  with  the  sea.  In  this  vessel  is  a 
cock,  which  turned  in  one  direction  open*  the  commu- 
nication with  the  boiler,  and  closes  that  with  the  sea  ;  and 
turned  in  the  other  direction  opens  that  with  the  sea, 
and  closes  that  with  the  boiler.  By  this  means  the  en- 
gineer is  enabled  to  discharge  a  definite  and  ascertained 
quantity  of  brine,  and  the  gauge  Indicates  when  a  suffi- 
been  discharged. 

nost  effectual  method  of  keeping  the  boilers 
over  salted  is  by  means  of  the  few  pumps 
of  Messrs.THandslaj  and  Field.  This  method,  which  has 
successfully  applied  in  the  Great  Western  (plying 
Bristol  and  New  York),  consists  of  pump*  by 


■3  the* 


'  Is  drawn  from  the  lower  parts 
and  driven  into  the  sea.  These  pumps  are  worked  by 
the  engine  and  their  operation  is  constant.  The  feed 
pumps  are  likewise  worked  by  the  engine  ;  and  they  bear 
such  a  proportion  to  the  brine  pumps,  that  the  quantity 
of  salt  discharged  in  a  given  time  in  the  brine  is  equal 
to  the  quantity  of  salt  introduced  in  solution  by  the  water 
of  the  feed  pumps.  By  these  means  the  same  quantity 
of  salt  is  constantly  maintained  in  the  boiler,  and  con- 
sequently the  strength  of  the  solution  remains  invari- 
able. 

To  save  the  heat  of  the  brine,  the  current  of  heated 
briae  is  conducted  from  the  boiler  through  a  tube,  which 
is  contained  within  that  by  which  the  feed  is  introduced. 
The  warm  current  or  brine,  therefore,  as  it  passes  out, 
imparts  a  considerable  portion  of  its  heat  to  the  cold  feed 
which  comes  in  ;  and  it  is  found  by  this  expedient  that 
the  brine  discharged  into  the  sea  may  be  reduced  to  the 
temperature  of  100°. 

This  expedient  is  so  effectual  that  where  the  apparatus 
is  properly  constructed,  and  kept  in  a  state  of  efficiency, 
it  may  be  regarded  as  nearly  a  perfect  preventive  against 
incrustation. 

A  method  of  condensing  the  steam  without  a  jet,  by 
cold  surfaces,  was  practised  by  Mr.  Watt,  but  abandoned 
because  its  effect  was  not  sufficiently  instantaneous.  This 
was  revived  by  Mr.  Samuel  Hall  of  Basford,  with  a  view 
to  working  marine  boilers  with  fresh  water.   The  steam 

through  a  great  number  of 
mtly  surrounded  by  cold 
Being  by  this  means  condensed,  without  being 
mixed  with  any  Injected  water.  It  was  carried  to  the 
feeding  cistern  to  be  reconducted  to  the  boiler.  In  this 
manner  the  same  water  circulated  constantly  through 
the  boiler,  condenser,  and  feeding  dstera,  and  ft  was  only 
necessary  to  make  good  the  waste  produced  by  leakage. 
The  same  supply  of  fresh  water,  therefore,  would  always 
work  the  boiler,  the  very  small  quantity  of  waste  being 
made  good  by  the  distillation  of  sea  water. 

These  condensers  were  adopted  in  several  steam 
vessels.  In  some  they  were  abandoned  after  the  expe- 
rience of  a  few  months  ;  and  the  results  have  failed  to 
produce  their  use  to  any  considerable  extent,  notwith- 
standing that  the  object  their  projector  professed  to  at- 
tain was  admitted  to  be  one  of  great  importance. 

One  of  the  remedies  proposed  against  incrustation  was 
the  use  of  copper  boilers.  The  attraction  which  pro- 
duces the  adhesion  of  the  calcareous  matter  to  the  sur- 
face of  iron  has  no  existence  in  copper,  and  all  the  saline 
matter  precipitated  in  a  copper  boiler  will  therefore  pass 
away  through  the  blow-off  cocks.  Besides  the  injuries 
attending  incrustation,  an  evil  of  another  kind  attends 
the  accumulation  of  soot  mixed  with  salt  in  the  flues. 
In  the.seams  of  the  boiler  there  are  always  numerous 
apertures  of  dimensions  so  small  as  to  be  incapable  of 
being  rendered  staunch  by  any  practicable  means,  through 
which  the  water  within  the  boiler  filters,  and  the  salt 
which  it  carries  with  it,  mixed  with  the  soot,  forming  a 
compound  which  rapidly  corrodes  the  boilers.  The  evil 
is  not  removed  by  copper  boilers,  In  which  it  equally  pre- 
vails. 

As  the  voyages  accomplished  by  steam  vessels  have  in- 

of  fuel  in  working  them 

a  confined  to  river  or 
iting  voyages,  the  speed  of 
consideration,  at  whatever 
expenditure  of  fuel  it  might  be  obtained  ;  but  since  steam 
navigation  has  been  extended  to  ocean  voyages,  where 
coals  must  be  transported  sufficient  to  keep  the  engine 
in  operation  for  a  long  period  of  time  without  a  fresh 
relay,  greater  attention  has  been  bestowed  on  econo- 
mising It  Since  the  resistance  of  a  steam  vessel  to  the 
power  produced  by  the  action  of  the  paddle 
II  <*  i 


wheels  varies  with  the  state  of  the  weather,  the  < 
tion  of  steam  in  the  cylinders  must  undergo  a  com 
sponding  variation  ;  and  if  the  production  of  steam  in  tv 
boilers  be  not  proportioned  to  this,  the  engines  will  mzhts 
work  with  less  efficiency  than  they  might  do  under  tb* 
actual  circumstances  of  the  weather,  or  more  strain  * 
be  produced  than  the  cylinders  can  consume,  and  tr* 
surplus  will  be  discharged  to  waste  through  the  saf<y 
valves.  The  firemen  of  a  marine  engine  must  therefore 
in  a  certain  degree  discharge  the  functions  of  a 
lating  furnace,  rendering  the  force  of  the  Are  always  ; 
portlonate  to  the  wants  of  the  engine.  None  but  the  r 
industrious  and  skilful  stokers  can  be  expected  to  see 
plish  this. 

Until  within  a  few  years  of  the  present  tins, 
radiated  from  every  part  of  the  surface  of  the 
allowed  to  go  to  waste,  and  to  produce 
on  those  parts  of  the  vessel  to  which  it 
This  evil  has  been  lately  removed  by  coating  the « 

:   o  purpose.  &i 


which  the  escape  of 
is  very  nearly  if  no 


attached  to  the  i 
white  and  red  lead. 

A  form  of  marine  engine  was  some  years  ago  proper 1 
by  Mr.  Thomas  Howard,  in  which  steam  was  proriace>1 
by  projecting  water  in  small  quantities  on  the  surface  d 
a  piece  of  mercury  maintained  at  a  temperature  of  tron 
400°  to  500°.  The  steam  thus  produced  contained  moc'v. 
more  heat  than  was  necessary  to  sustain  it  in  the  vapors, 
form.  The  engine  was  worked  expansively,  and  by  con- 
densation ;  but  as  the  project  does  not  appear  to  ha  <  ? 
produced  any  practical  consequences  of  permanent  im- 
portance, we  need  not  here  notice  it  further. 

The  method  by  which  the  greatest  amount  of  practical 
effect  can  be  obtained  from  a  given  quantity  of  fuel  kum 
mainly  depend  on  the  extended  application  of  the  r%. 
pansive  principle.  (See  Steam.  Stum  Bnotwa. )  T : 
difficulty  of  the  application  of  this  principle  in  rn~trtr? 
engines  has  arisen  from  the  objections  entertained  is 
Europe  against  the  use  of  steam  of  high  pressure  under 
the  circumstances  in  which  an  engine  must  be  worked  i 
sea.  To  apply  the  expansive  principle  with  great 
it  is  necessary  that  the  moving  power  at  the  coma 
ment  of  the  stroke  shall  considerably  exceed  the 
ance,  its  force  being  gradually  attenuated  till  the 
pletion  of  the  stroke,  when  it  will  finally  become  less 
than  the  resistance.  This  condition  may  be 
without  resorting  to  steam  of  high  pressure,  if  a  i 
quantity  of  piston  surface  be  used.  This  n 
rendering  the  expansive  principleavailable  for  at 
•Hid  ( ( inn p«4 1 1 i y\ i  v\  1 1 f  i  lo^v •  pni  ssuro  f  tosavxvk y  1*1 
boon  brodfftit  into  o^jenAtion  Mi*ssr4* 


Field.  Their  improvement  consists  In  adapting  c*o 
steam  cylinders  in  one  engine  to  work  a  single  crank, 
both  pistons  ascending  and  descending  together,  the 
piston  rods  being  both  attached  to  the  same  horizontal 
cross  head  moving  in  guides. 

Mr.  Francis  Humphry's  has  obtained  a  patent  for  a 
form  of  marine  engine,  by  which  some  shnphflcattoa  ra 
the  machinery  is  attained,  and  the  same  power  comprised 
within  more  limited  dimensions,  a  matter  of  great  mo- 
ment in  long  voyages.  In  this  engine,  there  is  attached 
to  the  piston  of  the  cylinder,  instead  of  a  pittim  rod.  a 
hollow  casing,  which  moves  through  a  stuffing  box  in  the 
cover  of  the  cylinder.  The  cross  section  of  this  casing  is 
a  very  narrow  and  elongated  ellipse,  extending  arrw* 
the  cylinder,  or  rather  a  long  narrow  slit  with  rounded 
ends.  One  end  of  the  connecting  rod  is  attached  Imme- 
diately to  the  centre  of  the  piston,  while  the  other  end  is 
attached  to  the  crank  placed  above  the  cylinder  ;  the 
connecting  rod,  therefore,  works  within  the  casing  ju^t 
mentioned  ;  and  instead  of  being,  as  usual,  driven  by  a 
piston  rod.  it  is  driven  by  the  piston  itself. 

To  obtain  from  the  moving  power  its  full  amount  of 
mechanical  effect,  it  would  be  necessary  that  it  should  be 
exerted  against  the  water  in  a  horisontal  direction,  and 
with  a  motion  contrary  to  the  course  of  the  vessel.  No 
system  of  mechanical  propellers  has.  however,  vet  bam 
contrived  capable  of  perfectly  accomplishing  this  ;"  patents 
have  been  granted  for  numerous  ingenious  raecharucoJ 
combinations  to  Impart  to  the  propelling  surfaces  such 
angles  as  appear  to  the  respective  contrivers  to  be  the 
most  advantageous.  In  most  of  these,  the  complexity 
has  been  a  fatal  objection.  No  part  of  the  machinery  of 
s  so  liable  to  become  deranged  at  sea 


In  the  ordinary  paddle  wheel,  the  paddle  boards  hare 
the  plane*  so  placed  as  to  radiate  from  the  axleof  the  wheel. 
In  fact,  the  geometrical  axis  of  the  wheel  is  the  common 
line  of  intersection  of  the  planes  of  all  the  paddle  boards. 
On  entering  and  leaving  the  water,  therefore,  these 
boards  will  be  oblique  to  the  water,  and  this  obliquity 
will  be  increased  with  the  immersion  of 
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STEAM  NAVIGATION. 

When  the  vessel  it  In  proper  trim,  the  immersion  should  I solution  has  been  accordingly  productive  of  eery  different 
be  equal  to  the  depth  of  the  lowest  paddle  board ;  and  If  results.  While  the  chief  object  of  the  commercial  iu- 
this  lrnmenlon  can  be  preserved  unaltered,  nearl 


early  the 

whole  of  the  propelling  power  will  be  effective  with  the 
common  wheels.    In  river  navigation,  or  in  general  In 


terests  in  Europe  was  the  establishment  of  lines  of 
steam  vessels  connecting  the  great  cities  and  coast  towns 
of  the  British  dominions  with  each  other,  and  with  those 


Mnooth  water,  and  when  the  trip  is  so  limited  that  the  of  the  Continent,  and,  as  the  art  advanced,  to  extend  the. 
fuel  consumed  has  no  sensible  effect  ou  the  immersion,  same  social  and  commercial  benefit  to  the  coast  s  of  the 
tills  steady  immersion  may  be  preserved,  and  in  such  chief  countries  of  Europe,  so  as  to  stimulate  the  social 


•<•*  the  common  wheel  Is  a  highly  advantageous  pro- 
peller; but  in  a  heavy  rolling  sea,  the  motion  of  the 
vessel  will  produce  a  constant  change  of  immersion  in 
the  wheels,  ami  in  long  voyages  the  fuel  consumed  will 
lighten  the  vessel,  so  as  to  produce  a  considerable  change 
in  her  trim. 

To  remove  this  inconvenience,  and  economise  as  much 
as  possible  the  propelling  effect  of  the  paddle  boards,  it 
would  be 


necessary  so  to  construct  ihem  that  they  may 
leave  the  water  edgewavs.  or  as  nearly  so  as 
I :  such  an  arrangement  would  be,  in  effect,  equi- 
to  the  process  called  feathering,  aa  applied  to 
rowing.    Any  mechanism  which  would  effectually  ac- 
orn plish  this  would  cause  the  paddles  to  work  in  almost 
jerfert  silence,  and  would  very  nearly  remove  the  incon- 
r en ient  and  injurious  vibration  which  is  produced  by  the 


intercourse  of  nations  too  long  disunited  and  struggling 
In  unprintable  warfare,  and  thereby  to  diffuse  equally 
among  all  the  benefits  of  general  commercial  intercourse, 
America,  standing  alone  In  her  vast  extent  of  territory, 
having  no  near  neighbours  with  whom  to  cultivate  social 
or  commerei.il  relation*,  n  ptnlmi;  her  immense  country 
intersected  by  some  of  the  most  noble  rivers  in  the 
world,  enriched  by  the  largest  sheets  of  inland  water 
which  can  be  found  upon  the  globe,  —  thus  situated, 
she  saw  that  inland  navigation,  river  and  lake  trans- 
port,  was  the  great  application  of  steam  by  which 
her  rising  and  enterprising  population  would  be  most 
benefitted,  and  by  which  the  necessary  Intercourse  could 
bo  maintained  between  her  great  western  emporiums 
erected  on  the  bonks  of  the  Mississippi  and  Ohio;  her 
more  northern  settlements  on  the  coasts  of  the  gigantic 


ictionof  the  common  paddles.    But  the  construction  of  j  lakes  Ontario,  Eric,  Michigan,  and  others;  and  on  tho 


cithering  paddles  is  attended  with  great  difficulty  under 
he  peculiar  circumstances  in  which  such  wheels  work 
K ny  mechanism  so  complex  that  it  could  not  be  easily 


eastern  rivers,  the  Hudson,  the  Delaware,  and  the  Sus- 
quehanna.    It  was  therefore  to  the  construction  of 


steam  boats  suitable  to  such  internal  navigation  that 
•  ■paired  with  such  implements  and  skill  as  can  bo  ob-  I  American  genius  was  directed ;  and  In  this  It  has  been 
ained  at  sea  would  be  attended  with  great  objections,  eminently  successful. 

.•id  the  efficiency  of  its  propelling  action  would  not  com-  |  The  American  river  steamers  are  in  general  long 
K  tisate  for  the  damages  which  must  attend  the  helpless  narrow  boats  with  a  small  draught  of  water,  supporting 
(ate  of  a  steamer  deprived  of  ber  propelling  agents.  i  a  platform  or  deck  of  vast  magnitude  projecting  on  either 
Feathering  paddles  have  been  projected  by  a  vast  side  considerably  beyond  the  limits  of  the  boat  on  which 
lumber  of  ingenious  persons,  and  a  greater  number  of  j  it  rests.  The 
atents  have  been  granted  for  this  than  perhaps  for  any 
<h«r  contrivance  whatever  connected  with  the  applica- 
ion  of  steam  power  to  the  useful  arts  ;  vet  it  is  remark 


that  in  no  case  has  there  been  so  signal  a  failure  in 
nine  the  desired  end.    Some  inventors  have  failed 


[  by  a  perfect  wheel,  and  others  by  the 
lexity  and  expense  attending  the  construction  of  the 
heels  they  proposed.  The  common  paddle  wheel,  with 
ery  slight  modifications,  still  maintains  its  place  as  the 
Imost  universal  propelling  instrument  for  steam  vessels 


■a  was  found  to  be  superior  to  the  common  wheel,  but 
i  smooth  water  the  difference  was  not  considerable 


Hy  Ocy 
paddle 


e  wheels  are  large,  and  are  usually 
impelled  by  a  single  engine  placed  with  its  boiler  and 
tie  deck.    The  engines  arc  almost  uni- 


machincry 

versally  non-condensing  high-pressure  engines,  and  many 
of  them  are  worked  expansively.  The  fuel  is  generally 
but  in  many  cases,  especially  in  the  eastern  vessels, 
In  the  structure  of  the  machinery  there  is  much 
and  simplicity,  and  none  of  that  extreme  pro- 
of construction  and  fine  finish  is  to  be  found  which 
is  almost  always  observable  in  European  vessels.  Owing 
to  the  form  of  the  boats  and  the  smooth  water  in  which 
they  work,  a  much  greater  average  speed  has  been  at- 
About  the  year  1*32,  a  paddle  wheel,  with  mechanism  tained  than  iu  the  sea- going  steamers  of  Europe.  Al- 
>r  shifting  trie  paddle  boards  as  the  wheel  revolved,  was  though  we  have  reason  to  know  that  in  common  reports 
r ought  into  partial  use  In  the  admiralty  steam  vessels,  the  average  rate  of  the  American  steamers  has  been 
'bis  was  called  Morgan's  paddle  wheel :  the  inventor  grossly  exaggerated,  there  is  no  doubt  that  their  rate  of 
as  Elijah  Galloway.    Its  propelling  effect  in  a  rough  going  is  very  considerable.    On  the  Hudson,  between 

New  York  and  Albany,  are  the  fastest  steamers  in  the 
United  States  ;  and  ft  is  probable  that  if  the  average 
be  expense  of  this  wheel  excluded  it  altogether  from  speed  of  these  vessels,  taken  in  all  circumstances  of 
nmercial  vessels ;  and  it  seems  to  have  been  found.  In  weather  and  tide,  be  stated  at  thirteen  geographical  miles 

ther  objections,  an  hour,  it  is  not  overrated. 

The  principal  theatres  of  river  steamers  in  the  United 
States  are  the  Hudson  and  the  Mississippi,  with  its 


acttce,  to  have  been  attended  with 
r  it  has  been  gradually  relinquished  by  the  government 
•sm'Ii,  and  is  now,  we  believe,  quite  discontinued. 


About  the  year  1H33,  Mr.  Field,  of  the  firm  of  Maudslay  branches.  The  Hudson  is  navigated  by  steam  from  its 
id  Field,  proposed  the  split  paddle,  which  is  now  coming  mouth  at  New  York  to  a  distance  of  about  UJO  miles,  the 
to  very  extensive  use.  In  this  wheel  each  paddle  chief  point  of  traffic  being  the  city  of  Albany,  situated  on 
iard  is  divided  into  two  or  more  narrow  slips  arranged  Its  western  bank,  at  about  145  miles  from  New  York. 
ie  behind  the  other,  like  the 
the 
rnt 


ie  laths  of  a  Venetian  blind  Although  this  extent  is  not  considerable,  the  interct 
of  a  step-ladder.   These  wheels  are  as  effl-  upon  it  is  quite  enormous  during  the  seasons  of  the 


in  propelling  when  at  the  lowest  point  as  the 
paddle  boards;  and  when  they  emerge,  the 


upon  It  is  quite  enormous  during  the  seasons  ol  the  year 
In  which  the  river  is  opeu.  It  is  obstructed  by  the  frost 
during  the  winter  months. 

The  Mississippi  is  navigated  by  many  hundred  steamers 
of  very  large  tonnage.  This  steam  traffic  is  carried  on 
through  a  distance  of  nearly  2000  miles  from  the  mouth 
at  New  Orleans.  The  towns  of  Natchex,  Cincinnati, 
Louisville,  Juttsburgh,  and  numerous  others,  maintain, 

nd  constant  intercourse  with  the 
tales. 


-apes  simultaneously  from  each  narrow  board,  and  is 
r  thrown  up.  as  is  the  case  with  the  common  paddles. 
Che  limit  of  the  extent  of  the  voyages  capable  of  being 
ule  in  one  uninterrupted  trip  by  a  steam  vessel  will 
idently  depend  on  the  efficiency  of  the  fuel.    As  the 

■an*  of  economising  this  are  improved,  this  limit  will  by  this  means,  an  easy 
more  extended.  In  1835,  when  it  was  first  proposed  capital  of  the  southern 
cross  the  Atlantic  from  Bristol  to  New  York  In  a  sin-  1  The  steamers  on  the  Mississippi  and  the  Ohio  are  con- 
■  trip,  it  was  considered  by  persons  who  had  given  structed  with  even  less  attention  to  safe  engineering 
irh  attention  to  the  subject  that,  in  tho  state  of  steam  principles  than  those  of  the  western  rivers,  and,  corise- 
.  igation  at  that  time,  the  expense  would  be  so  enor- !  quently,  more  frequent  and  fatal  accidents  arise  from 
'us,  and  the  tonnage  of  the  vessel  so  engrossed  by  the  j  explosion  and  other  causes. 

I.  that  the  success  of  the  project  as  a  commercial' spe-     The  dimensions  of  the  steamers  which  ply  on  the 
it  ion  intended  for  permauent  operation  throughout!  Hudson  are  generally  as  follows :  —  The  length  of  deck 
x  asons  of  the  year  was  more  than  doubtful.   A  long  from  150  to  !tS0  feet ;  the  breadth  of  beam  from  20  to  .'iO 
?rval,  however,  elapsed  before  the  experiment  was  feet ;  and  the  depth  of  the  hold  from  ft  to  10  feet.  They 
into  full  operation ;  and,  in  the  meanwhile,  much  are  generally,  but  not  always,  worked  by  a  single  engine'; 

the  length  of  stroke  is  never  less  than  8  fret,  tiut  the 
most  common  length  is  10  feet ;  the  diameter  of  the  piston 
varies  from  40  to  (JC  Inches,  and  the  diameter  of  the 
paddle  wheels  from  20  to  2ft  feet ;  the  breadth,  or  rather 
the  thickness  of  the  wheel,  varies  from  12  to  14  feet, 
giving  a  great  extenl  of  surface  to  the  paddie  boards, 
which  have  usually  a  dip  of  U  feet ;  the  draught  of 
water  of  these  boats  varies  from  G  to  y  feet ;  the  steam 
is  generally  worked  expansively,  being  cut  offat  half  the 
stroke,  and  often  sooner  ;  the  w  heels  are  said  to  make, 
on  an  average,  from  'lb  to  30  revolutions  per  minute. 

The  Oblo  steamers  are  inferior  in  magnitude  to  those 
on  the  western  waters  ;  their  number  must  be  very  con- 
siderable.  About  seven  years  since,  the  number  plying 

4  F 


.  was  effected  In  the  application  of  the 
:ine  to  navigation.  The  experiment  has  been  ' 
length  brought  into  full  practical  effect  by  ti 
ie*.  What  the  commercial  result  has  been  to  the 
ruhvtors,  we  are  not  able  to  say. 
t  the  time  referred  to  in  IKW,  those  who  were  doubt- 
of  the  expedlenry  of  attempting  the  passage  to  New 
k  recommended  a  trial  of  a  line  to  Boston,  touching 
Halifax.  This  has  since  been  accordingly  effected, 
ti  every  prospect  of  permanent  success. 
team  rCavieation  in  America.  —  The  problem  of  the 
1 1 ration  of  steam  power  to  water  transport  presented 
If  in  the  United  States  under  conditions  very  different 
n  those  under  which  it  offered  Itself  in  Europe,  and  it* 
110 
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on  t h.>  rivrr  and  its  branches  was  about  300 ;  and  that 
number  has  probably  tluce  been  nearly  doubled.  "  Eco- 
nomy," says  Mr.  Stevenson  in  his  Engineering  Tour, 
"  would  seem  to  be  the  only  object  which  the  construc- 
tors of  these  boats  have  in  view;  and  therefore,  with 
the  exception  of  the  finery  which  the  cabins  generally 
display,  little  care  Is  expended  in  their  construction,  and 
much  of  the  workmanship  connected  with  them  is  of  a 
most  imperfect  and  insufficient  kind.  When  the  crews 
of  these  frail  fabrics,  therefore,  engage  in  brisk  com  pe- 
tition with  other  vessels,  and  urge  the  machinery  to  the 
utmost  extent  of  Its  power,  it  is  not  to  be  wondered  at 
that  their  exertions  are  often  suddenly  terminated  by 
the  vessel  taking  Ore  and  going  to  the  bottom,  or  by  an 
explosion  of  the  steam  boilers.  Such  accidents  are  fre- 
quently attended  with  an  appalling  loss  of  life,  and  are  of 
so  common  occurrence  that  they  generally  excite  little 
or  no  attention." 

The  steamers  of  the  Mississippi  vary  in  magnitude 
from  100  to  700  tons  ;  and,  unlike  the  light  mould  of  the 
Hudson  steamers,  they  are  heavily  built,  so  as  to  give 
them  abundant  tonnage  for  goods.  They  are  built 
with  a  flat  bottom,  with  a  draught  of  from  6  to  8  feet  of 
water.  A  deck  Is  supported  by  the  hull  at  about  S  feet 
above  the  level  of  the  water,  and  the  space  in  the  hull 
under  this  deck  is  appropriated  to  the  cargo.  The  whole 
of  the  steam  machinery  is  placed  on  this  deck  ;  the  en- 
gine standing  in  the  middle  of  the  vessel,  and  the  boilers 
and  furnaces  towards  the  bow.  That  part  of  the  lower 
deck  towards  the  stern  is  occupied  by  tne  crew  and  deck 
passengers,  and  is  generally  a  scene  of  great  filth  and 
squalor.  From  the  front  of  the  paddle  boxes,  a  stair- 
case leads  to  a  gallery  or  balcony  of  about  3  feet  in  width, 
which  surrounds  a  structure  raised  upon  the  deck,  and 
extending  nearly  the  whole  length  of  the  vessel,  pre- 
senting the  external  appearance  of  a  long  wooden  house, 
the  doors  and  windows  of  which  open  on  this  balcony. 
This  structure  is,  in  fact,  the  great  cabin,  extending 
from  the  two  smoke  funnels  to  within  about  30  feet  of 
the  stern  ;  this  latter  space,  extending  quite  to  the  stem, 
is  appropriated  to  the  ladies'  cabin.  The  large  cabin, 
which  contains  the  gentlemen's  berths,  is  also  used  as  the 
chief  dining  room.  From  the  balcony  just  mentioned 
staircases  on  either  side  lead  to  the  third,  or  upper  deck, 
30  feet  above  the  level  of  the  water.  The  wheel  house, 
In  which  the  steersman  Is  placed,  is  erected  on  the  fore 

Eurt  of  this  deck,  and  the  motion  is  communicated  to  the 
elm  by  ropes  or  iron  rods. 

The  engines  are  constructed  with  very  small  cylinders, 
worked  with  steam  of  great  pressure.  The  diameter  of 
the  cylinder  is  often  under  18  Inches,  while  the  length  of 
stroke  is  from  5  to  6  feet.  The  safety  valve  Is  usually  loaded 
with  lOOlht.  per  square  Inch,  which,  at  the  discretion  of 
the  captain.  Is  sometimes  increased  to  150  lbs.  Some  of 
the  large  boats  on  the  Mississippi  are  equal  In  magnitude 
to  those  on  the  Hudson,  having  a  length  of  230  feet,  and 
a  breadth  of  beam  of  28  feet.  With  this  great  mag- 
nitude of  deck  and  a  capacity  of  not  leu  than  1000  tons, 
they  do  not  draw  above  8  feet  of  water.  For  further 
details  respecting  steam  navigation  in  general,  and  in  the 
United  States,  see  Dr.  Lardnrr  on  the  Steam  Engine, 
7th  edition  ;  Appendix  to  Tredgold  on  the  Steam  Engine; 
and  Stevenson's  Civil  Engineering  in  Sorth  America. 

STKA'KIC  ACID,  (lit .  mme.fat .)  One  of  the  acids 
produced  in  the  process  of  saponification  by  the  action  of 
alkalies  upon  stearine. 

STE'ARINE.  (Gr.m«<.)  That  part  of  oils  and  fats 
which  is  solid  at  common  temperatures. 

STE'ATITB.  (Gr.  rrt«<.)  A  soft  mineral  of  an  unc 
tuous  or  soapy  feel ;  hence  called  soapstone.  It  is  a  hy- 
dratcd  silicate  of  magnesia  and  alumina. 

STEATCMA.  (Or.  »■««<.)  A  tumour,  the  contents 
of  which  are  of  the  appearance  and  consistency  of  hard 
fat. 

STEEL.  (Germ,  stahl.)  This  most  useful  and  curious 
substance  Is  a  compound  of  iron  and  carbon  :  their  rela- 
tive proportions  vary  In  steel  of  different  qualities ;  but  in 
that  used  for  ordinary  purposes,  the  carbon  rarely  exceeds 
2  per  cent.,  and  Is  generally  below  It.  Certain  kinds  of 
iron  arc  preferred  to  others  in  this  manufacture ;  but  this 
relates  entirely  to  its  purity,  which  is  the  essential  requi- 
site. Steel  is  made  by  a  process  called  cementation,  which 
consists  in  filling  a  proper  furnace  with  alternate  strata 
of  bars  of  the  purest  malleable  iron  and  powdered  char- 
coal :  atmospheric  air  is  carefully  excluded  from  the  boxes 
containing  the  bars,  and  the  whole  kept  for  several  days 
at  a  red  heat.  By  this  process  carbon,  probably  in  the  state 
of  vapour,  penetrates,  and  combines  in  the  above  small 
relative  proportion  with  the  iron,  the  texturo  of  which, 
originally  fibrous,  becomes  granular,  and  its  surface  ac- 
quires a  blistered  character.  The  malleability  of  steel  falls 
far  short  of  that  of  iron  ;  but  it  Is  harder,  and  more  so- 
norous and  elastic,  and  susceptible  of  a  higher  polish,  and 
has  less  tendency  to  rust.  At  a  red  heat  it  admits  of 
hammering  into  various  forms,  and  of  being  welded  or 
united  by  the  blows  of  the  hammer  to  another  piece  of 
steel  or  iron.  Blistered  steel,  rolled  or  beaten  down  into 
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STEEL  YARD. 

bars,  forms  shear  steel ;  and  if  melted,  cast 
and  again  rolled  out  into  bars,  it  forma  exsmt  steel,  eatd. 
when  well  prepared,  has  the  great  1 1 1  i iiniiiisnlsf  tssi  •< 
perfect  uniformity  of  texture,  and  a  finer  and  closer  trsn. 
The  peculiarity  of  steel,  upon  which  its  high  vakas  no* 
arts  In  great  measure  depends.  Is  its  property  o/beecsaav 
by  sudden  quenching  in  water,  when  at  a  bright  red  ksst 
extremely  hard,  and  of  being  again  sqftemed  down  to  ar 
requisite  degree  by  the  application  of  a  certain  tea?e 
raturc,  which  maybe  Indicated  by  a  thermometer,  cm 
mencing  at  about  300°,  and  terminating  at  a  dull  red  I 
This  process  Is  often  called  tempering  ;  and  the  1 
Is  sometimes  guided  in  the  extent  to  which  it  hi 
by  the  colour  of  the  polished  surface  of  the  heated  ss*. 
which  is  at  first  reudered  of  a  pate  straw  tint,  tbeayeftw. 
brownish,  purple,  ami  blue,  as  the  temperature  rises  few 
one  extreme  to  the  other.  The  latter  colour  hssshw* 
extreme  softness  and  elasticity,  such  as  belongs  te  sari 
springs,  some  sword  blades.  &c. ;  pale  straw  lmWii* 
groat  hardness,  as  for  rasor  blades  ;  yellow  h  suaashf 
softer,  and  shows  a  fit  temper  for  penknives  ;  and  tht  s> 
cipient  blues  announce  the  temper  t  hat  belongs  te 
cutting  instruments,  and  to  table  knives,  any  of 
made  of  hatd  steel,  would  soon  get  spoiled  and  a 
but  the  edges  of  which,  when  dure  tampered, 
breaking  on  the  one  hand,  and  bending  on  the 
When  a  large  mass  of  steel  is  hardened  by  eneactaf  a 
water,  it  undergoes  a  certain  degree  of  exvssssssa,  s 
that  the  specific  gravity  of  hard  steel  is 
than  that  of  soft.  It  has  been  attempted  to 
quality  of  steel  for  certain  purposes  by  adding  to  k 

Eortions  of  other  metals  :  hence  the  term  atJrer  steal,  ac, 
ut  none  of  these  alloys  have  on  the  whole  proved  sssw- 
rior  to  well-made  common  steel.  There  is  a  kind  of  steel 
Imported  from  India,  known  under  the  name  of  sneers.  » 
rutting  instruments  of  which  are  celebrated  for  tbetoark- 
ness  and  durability  of  their  edge.  It  appears  prohektr  fas 
its  peculiarities  depend  upon  the  presence  of  a  ItCtSe  sisnv- 
num.  When  the  surface  of  some  kinds  of  steel  is  vashw 
over  with  a  weak  acid.  It  acquires  a  peculiar  aaettksa  & 
damasked  appearance,  as  if  its  texture  consisted  of  ■ 
intimate  mixture  of  two  different  kinds  of  etc* I.  ar  of  S*" 
fibres  of  steel  and  iron .  Steel,  alloyed  with  a  tittle  tsVir< 
often  puts  on  this  appearance ;  but  these  and 
imitations  of  the  celebrated  Damascus  sword 
not  led  to  any  Important  improvements  in  the 
of  our  cutting  instruments.  (See  Stodart  and 
Phil.  Trans.  Uti.) 

BTBBL  ENGRAVING.   The  art  of 
steel.    See  F.x.h wing. 
STEEL  YARD.    A  balance  by  which  the 

of  bodies 
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igtawhsg  ca 


mined  by 
ft  single 
weixht- 

ment,  which  if  re- 
presented in  tht  ar 
nexed  figure,  b  * 
lever  having  tmerai 
arms.    The  load  whose  weight  is  to  be  determined  m 


suspended  from  the  extremity  B  of  the  short  — 
weighing  the  constant  weight  or  counterpoise  P  i»  C%i 
along  the  longer  arm  until  the  equilibrium  is  est 
Divisions  traced  on  this  arm  Indicate  the  weight . 
responding  to  each  position  of  P. 

In  the  Roman  steel  yard,  or  statera,  the 
constructed  that  the  centre  of  gravity  was  be 
diately  over  the  point  of  support ;  and  the 
accordingly  balanced  upon  its  fulcrum  F,  the'enVct  of  ts* 
weight  of  the  lever  was  neutralised.    The  long 
was  then  divided  Into  parts,  each  equal  to  the 


arm,  and  those  again  equally  subdivided.    Suppose  aw 

the  length  of  the  shorter  arm,  or  the  distance*  B.  to  b~ 
one  Inch,  and  the  constant  weight  P  to  be 
then  if  P  be  placed  at  the  distance  of  five  Inches  I 
It  will  make  equilibrium  with  a  load  of  five  pounds  I 
pemted  from  B  ;  for,  from  the  property  of  the  lever,  wt 
the  equilibrium  is  established  tne  weight  P  is  to  • 
load  at  H  as  the  distance  of  B  from  F  is  to  the 
of  P  fruin  F.  Whatever  proportion,  therefore,  F  P 
to  F  II.  the  Mine  proportion  has  the  weight  sospeade: 
from  B  lo  the  constant  weight  P. 

The  steel  yard  in  common  use  is  constructed  asssse* 
what  differently,  the  beam  being  seldom  made  so  as  t % 
balance  Itself  ou  the  fulcrum  P  ;  but  the  < 
arise  on  this  account  is  compensated  by 
divisions  at  that  point  where  the  weight  P 
the  equilibrium  is  established.  If.  therefore,  when  Pb 
removed  the  longer  arm  preponderates,  the  dli 
commence  from  a  point  between  F  and  B.  For  tl 
p..  of  increasing  the  range,  there  are  also  in  i 
two  fulcra,  from  either  of  which  the  beam 
ponded,  .nn!  two  corresponding  scales  of 
marked  on  opposite  sides  of  the  longer  ana. 

For  weighing  heavy  loads  the  steel  yard  h  a  I 
Inst  rum*  nt ;  but  for  smaller  weights  it  Is  i 
accuracy  than  the  common  balance.   It  should  be 


arr 


y  Google 


STEEL  YARD,  MERCHANTS  OF. 

ucted  >o  that  the  point  of  support  F,  and  the  point  of 
■  petition  at  B,  may  be  in  the  nunc  straight  line  with 
•  divisions  of  the  beam. 

iTBEL  YARD,  MERCHANTS  OF  THE.  A 
11  party  of  London  merchants  to  whom  the  steel  yard 
e  above)  was  assigned  by  Henry  III.  a.  D.  1832.  They 
re  all  foreigners,  chiefly  Flemish  and  German,  and 
ro  long  the  only  exporters  of  the  staple  commodities 
Ktigland. 

>TEENING,  or  STEANING.  In  Architecture,  the 
ck  or  stone  wall  or  lining  of  a  well. 
STEEPLE.  In  Architecture,  a  tower  of  various  forms, 
.liiv  attached  to  churches  and  other  public  buildings, 
which  bells  are  frequently  but  not  always  suspended. 
iTEER.  To  keep  the  ship  on  a  given  direction, 
lis  la  done  by  moving  the  rudder  by  the  tiller,  which 
from 


t  is  moved 
1 11 1  red  to  be 


side  to  which  the  ship's  head  Is 


>  TEE  RAGE.  The  steering  of  the  ship.  Also  a  place 
ow  in  the  fore  part  of  ships,  as  distinguished  from  the 
rf  cabin  ;  but  the  term  Is  of  uncertaiu  acceptation. 


rf  cabin  ;  but  the  term  is  of  uncertaiu  acceptatioi 
iTEGANO'GKAPHY.    (Gr.ray«.«,  covered,  and 
e«*».  /  write.)   The  art  of  writing  in  cypher.  Sec 

pil  KH  . 

iTE'GANOPODS.  (Gr.  my  at*,  covered,  vsvt,  a 
g.y  The  name  of  a  family  of  swimming  birds  ( Sola- 
rs) In  the  system  of  Uliger,  Including  those  species  in 
ich  all  the  four  toes  are  connected  by  the  same  web. 
rorre*ponds  with  the  genus  Pelecanui  of  Linnirus. 
5TEINHEILITE.  A  mineral  of  a  blue  colour;  a 
r  i«'tv  of  w/i!  . 

-  I'i'I.A.  (Gr.  mjXij,  from  Imu.,  I  stand.)  In  Archi- 
ture,  a  small  column  without  base  or  capital,  usually 
:h  an  inscription  to  record  an  event,  or  to  perpetuate 
•  memory  of  some  deceased  person.  The  ancients 
o  tiaed  them  for  marking  distances.  There  are  several 
N-imeiti  of  stela*  in  the  British  Museum. 
>  TELLA'T£.  In  Botany,  a  natural  order  of  Exogens, 

0  known  under  the  name  of  Galiacear  ;  which  see. 
>TELLE'RIDANS.  Stellerid*.   (Lat.  Stella,  a  star.) 
ir  fishes.   The  name  of  the  family  of  Echlnoderms  of 
ich  the  genus  Asteriat  Is  the  type. 
*TB'LLIONATE.  In  the  Roman  law  a  general  term 
nprehending  all  sorts  of  fraud  committed  in  matters 

. .  -  f  ■  fluent  which  were  not  designated  by  any  more 
■c  i.il  appellation.  The  name  is  said  to  be  derived  from 
fit o,  a  lizard,  because  the  fraudulent  man  is  comparable 

that  animal  for  versatility  and  address.  The  six 
nmon  species  of  stellionate  enumerated  by  Koman 
iters  were,  1 .  When  one  sells  the  same  thing  to  two 
rchasers;  2.  When  a  debtor  pledges  to  his  creditors 
n<-thing  which  does  not  belong  to  htm  :  3.  When  one 
(tracts  or  damnifies  something  which  lie  has  pledged 
creditors  ;  4.  Collusion  by  two  parties  to  the  prejudice 

1  third  ;  5.  When  avendor  substitutes  an  object  of  less 
ue  for  that  which  he  has  engaged  to  sell ;  6.  A  wilful 
if  declaration  in  an  instrument. 

>TEM.  In  Music,  the  upright  or  downright  line 
lea  to  the  head  of  a  mimical  note ;  the  head  being 
tt  part  filled  in  black  or  left  open,  as  the  case  maybe, 
i  l  ENELY'TRANS,  Stenelytra.  (Gr.  rrosr , narrow } 
■rem,,  a  sheath.)  The  name  given  by  Latreille  to  a 
lily  of  Coleopterous  insects,  comprehending  those  in 
ich  the  elytra  become  narrow  at  the  posterior  part  of 
bod] 
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O'GRAPHY.  (Gr.  rrnn,  and  I  write.) 

ic  art  of  short-hand,  otherwise  termed  tachyorayhy . 
ils  art  has  been  practised  from  remote  antiquity,  and 
to  have  originated  In  the  hieroglyphics  of  the  Egyp- 
ns.  Numerous  systems  of  stenography  hare  been  hi- 
nted In  more  recent  times,  many  of  them  of  great  sim- 
clty  ;  but  It  would  be  out  of  place  here  to  enter  into 
v  details  respecting  them. 

sTF-l'-    A  block  of  wood,  or  in  large  ships  of  late 
trong  solid  platform,  upon  the  kelson,  supporting 
of  the  mast.    It  was  found  that  the  weight  of  the 
yards,  fee,  added  to  the  enormous  force  upon  the 
"xing,  especially  during  strong  winds,  forced  the  keel 

^TRFPES.  (Russ.)  The  name  giren  to  the  vast 
item  of  plains  peculiar  to  Asia  ;  synonymous  with  the 
ajriea  of  North  America  and  the  Ilhanos  of  South 
n  erica.  The  steppes  of  Russia  are  not  unlike  the  heaths 
Germany,  being  in  part  susceptible  of  cultivi 
i  >rtling  pasturage  for  numerous  herds  of  nomadic 
STKRCO'RIANISM.  In  Eccle.lastical  History,  a 
-ktiamc  which  seems  to  have  been  applied  in  the 
estern  church,  In  the  Sth  and  6th  century,  to  those  who 
Id  the  opinion  that  a  change  took  place  in  the  sub- 
uice  of  the  consecrated  elements,  so  as  to  render  the 
.  i  ue  body  subject  to  the  act  of  digestion.  (  See  Mosheim, 
1  ii.  transl.  1790,  p.  342.) 

STERELMI'NTHANS,  Steretmintha.    (Gr. entit. 
'id,  and  au<«,  an  intestinal  worm.)   The  name  of  a 
of  internal  parasitic  animals  or  Entoioons,  com- 
ising  those  which  are  composed  of  a  solid  parenehy- 
auhstancc,  in  which  the  nutrient  and  generative 
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canals  are  simply  excavated,  and  not  freely  suspended  in 
an  abdominal  cavity. 

STEREOGRA'PHIC  PROJECTION.  (Gr.rri<isf, 
solid  ;  y'*{r„  description.)  The  projection  of  the  sphere 
upon  the  plane  of  one  of  Its  great  circles,  the  eye  being 
situated  at  the  pole  of  that  circle.   See  Projection. 

STEREO'GRAPHY.  In  the  Descriptive  Geometry, 
the  representation  of  solids  on  a  plane. 

STBKEO'METER.  (Gr.rrs^i^,  solid,  turet,  »»«-«- 
sure.)  In  Hydrodynamics,  an  instrument  invented  by 
M.  Say,  a  French  officer  of  engineers,  for  determining 
the  specific  gravity  of  liquid  bodies,  porous  bodies,  and 
powders,  as  well  as  of  solids.  The  instrument 
described  as  follows :  —  Let  A  E  be  a 
three  feet  long,  and 
part  A  B  being  about 


8  be^  glass  tube, 
4-10ths,  and  the 


1- 

I 


narrow  slit  at  B,  which  allows  air  to  pass,  but  pre- 
vents the  passage  or  sand  or  water.  In  using  the 
instrument,  a  powder  (for  Instance)  is  placed  In 
the  tube  A  B,  and  the  lower  part  B  E  is  plunged 
Into  a  vessel  containing  mercury  till  the  fluid  rises 
exactly  to  B.  The  ground  glass  cover  is  then 
placed  upon  the  mouth  A,  and  there  it  now  no 
air  in  the  tube  except  what  is  mixed  with  the 
powder.  Supposing  the  barometric  pressure  to 
be  30  Inches ;  let  the  tube  be  elevated  until  the 
mercury  stands  within  it  at  a  point  C,  15  inches 
above  its  surface  in  the  open  vessel,  and  It  it 
manifest  that  the  air  within  the  tube  Is  pressed  with 
exactly  half  an  atmosphere.  It  consequently  expands 
to  twice  its  original  bulk,  and  hence  the  tube  A  B  now 
contains  only  half  the  quantity  of  air  It  contained  at 
first.  The  part  B  C  must  therefore  contain  the  other 
half,  or  the  air  in  B  C  is  equal  to  the  air  mixed  with  the 
powder  in  A  B ;  and  being  half  the  original  quantity 
under  half  the  original  pressure,  it  fills  the  same  space 
which  the  whole  occupied  previous  to  the  expansion. 
Let  the  powder  be  now  removed  from  A  B,  and  the  pro- 
hen  the  tube  is  filled  with  air.  The 


quantity  of  air  being  now  greater,  will,  when  expanded 
to  twice  its  bulk,  fill  a  larger  space  than  B  C,  and  the 
mercury  will  rise  only  to  some  point  D  ;  but  as  the  ex- 
panded air  occupies  exactly  the  same  space  in  B  D  or  B  C 
as  the  whole  occupied  in  A  B  under  twice  the  pressure, 
it  follows  that  the  cavity  CDsUD-BCIi  equal  to 
the  bulk  of  the  solid  matter  in  the  powder.  If,  therefore, 
we  now  find  the  number  of  grains  of  water  which  would 
fill  the  part  C  D,  we  determine  the  weight  of  water 
equal  in  bulk  to  the  solid  matter  In  the  powder ;  and  by 
comparing  this  with  the  weight  of  the  powder,  we  obtain 
its  specific  gravity.  (Encp.  Brit,  art.  "  Hydrodynamics.") 
Say's  stereometer  was  first  described  in  the  Annates  de 
Chimie  for  1797.  An  instrument  on  exactly  the  same 
principle  was  afterwards  brought  forward  by  Sir  John 
Leslie  under  the  name  of  a  coniometer. 

STE'REOTYPE.    (Gr.  rn<i*,  solid,  and  rvr.f,  a 

ledletter-t 


fiptre.)  Masses  of  letters,  called  letter-press  plates,  of  the 
siie  of  a  page,  cast  from  a  plaster  mould.  In  which  an  exact 
representation  of  the  types  has  been  made,  and  thus  form- 


epresentatlon  of  the  types  I 
Ina  the  permanent  plates  fn 
printed.  As  the  art  of  printing  {see  Printing)  began 
with  the  impression  of  whole  blocks,  it  may  be  said  that 
in  Its  progress  towards  perfection  it  has  again  reached 
the  same  point  by  the  Introduction  of  stereotype  plates. 
The  origin  of  the  more  modern  invention  is  Involved  in 
greater  obscurity  than  might  at  first  sight  appear  pro- 
bable from  its  comparatively  recent  date.  By  some 
writers  the  merit  of  the  invention  is  ascribed  to  the 
Dutch,  who  had  adopted  the  plan  of  printing  with  solid 
or  fixed  types  in  the  17th  century  ;  but  it  was  not  till  the 
end  of  the  last,  and  the  commencement  of  the  present 
century,  that  the  process  was  perfected  and  generally 
Introduced.  In  this  useful  invention,  the  most  pro- 
minent names  are  Ged  of  Edinburgh,  Tulloch  and  Foulis 
of  Glasgow,  Dldot  in  Paris,  and  Wilson  and  Earl  Stan- 
hope in  London.  The  process  of  stereotyping  is  very 
simple.  A  page  of  any  work  proposed  to  be  stereo- 
typed  is  set  up  with  moveable  types  in  the  ordinary 
way.  A  plaster  cast  is  then  taken  from  it,  which, 
being  first  dried,  is  immersed  in  fluid  metal.  The 


or  plate,  after  being  sufficiently  cooled,  is  then  wlth- 
n  from  the  mould,  and.  at  a  subsequent  stage,  care- 


drawn 

fully  examined  with  a  view  to  removing  any  imper 
fectlons  previous  to  its  being  printed  from.   The  plaster 
used  for  forming  the  mould  is  pulverised  gypsum,  mixed 
with  water  to  the  consistence  of  cream.    After  the 
form  of  types  has  been  surrounded  with  a  brass  frame, 
and  slightly  oiled  on  the  surface,  the  fluid  plaster  is 
poured  upon  It,  and,  by  the  application  of  a  brush, 
made  to  fill  even  cavity  of  the  letters,  the  superfluous 
I  portion  being  scraped  off.    When  the  platter  has  set  suf- 
'  ficiently  hard,  it  is  by  means  of  the  frame  lifted  off 
the  lace  of  the  type  and  detached  from  It.   It  is  then 
•  4F  2 
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quite  hot  It  U  4 


placed  in  an  iron  box,  or  casing  pot,  which  has  also 
been  heated  in  an  oren.    The  box  is  now  plunged  into 


a  largo  pot  of  melted  type  metal,  and  kept  about  ten 
minutes  under  the  surface,  in  order  that  the  weight  of 
the  metal  may  force  it  into  all  the  Aner  parts  of  the 
letters.  The  whole  is  then  cooled  ;  the  mould  is  broken 
and  washed  off ;  and  the  back  of  the  plate  turned  smooth 
on  a  lathe,  or  planed  by  a  machine.  (Conversations- 
Lexicon .) 

STE'RLING.  The  legal  description  of  the  English 
current  coin,  of  which  the  most  probable  derivation  is 
from  Easterling,  the  popular  name  of  the  Baltic  and 
German  traders  who  visited  London  In  the  middle 
ages ;  but  in  what  manner  it  came  to  be  so  applied  is 
unknown.  Camden  says  from  the  employment  of  German 
artists  in  coining.  The  silver  penny  was  first  called 
Estcrling. 

STERN.  In  Naval  affairs,  the  after  extremity  of  a 
vessel. 

STE'HNA.  A  genus  of  web-footed  birds,  having  a 
bill  as  long  as  or  longer  than  the  head,  almost  straight, 
compressed,  and  pointed  ;  the  mandibles  of  equal  length, 
the  upper  one  slightly  inclined  towards  the  point ; 
nostrils  pierced  towards  the  middle  of  the  bill;  legs 
small,  naked  to  above  the  knee ;  three  anterior  toes, 
united  by  an  indented  web ;  the  hind  toe  free ;  wings 
very  long  and  pointed  ;  tail  more  or  less  forked.  From 
the  two  latter  characters,  the  species  of  Sterna  are  some- 
times called  "  sea  swallows  :  "  their  proper  English  name 
is  "  tern." 

STERNO'XI.  (Gr.  me*  k,  sternum, and pointed.) 
The  name  of  a  tribe  of  Coleopterous  insects,  compre- 
hending those  in  which  the  sternum  is  prolonged  into  a 
point  at  both  extremities. 
STE'RNUM.  ( Lat.  sternum,  the  breast  bone.)  In  Com- 
rative  Anatomy,  the  simple  or  compound  bone  which 
mpJetes  the  thoracic  cage  anteriorly,  and  serves  as  a 
odium  of  union  to  a  greater  or  less  number  of  the  ribs. 
The  sternum  is  not  present  in  the  skeleton  of  Fishes, 
Amphibians,  or  Ophidians.  In  Saurians.  the  anterior 
portion  is  generally  expanded,  to  be  joined  to  the  broad 
coracoids  and  clavicles.  In  Chelonians,  this  part  of  the 
skeleton  U  remarkably  developed,  and  very  complex,  and 
constitutes  the  greater  part  of  the  plastron  or  floor  of 
their  defensive  osseous  case  In  Birds,  also,  it  is  more  or 
less  complex  at  the  beginning  of  Its  development ;  but 
the  different  ossification*  are  soon  blended  together,  and 
form  a  single  broad  bone,  principally  remarkable  for  the 
keel-like  process  developed  from  the  middle  line  of  its 
under  surface.  This  keel  is  subservient  to  the  attach- 
ment of  the  muscles  of  the  wing,  and  bears  a  direct 
proportion  to  the  powers  of  flight ;  except  where  the 
wings,  as  in  the  penguin,  are  used  as  fins.  In  the  Stru- 
thious  birds,  the  keelof  the  sternum  is  wanting. 

In  Mammalia,  the  sternum  it  generally  simple,  and 
consists  of  a  single  chain  of  ossicles  ;  except  in  the  orang- 
?.  and  occasionally  in  man,  where  a  double  series  of 
e  originally  developed  in  the  body  of  the 
,  but  which  afterwards  become  confluent.  The  upper 
portion,  or  manubrium  sterni,  remains  long  distinct  from 
the  main  body  of  the  sternum  ;  in  man,  the  cartilaginous 
appendage  of  the  lower  edge  of  the  sternum  Is  called 
xiphoid  or  ens! form. 

STE'THOSCGTE.  (Gr.<rWW,  thickest,  and  r««rt«, 
/  explore.)  A  cylinder  of  cedar  wood,  about  12  Inches 
long,  and  1  in  diameter  ;  perforated  throughout  its  length, 
and  divided  into  two  parts  for  the  convenience  of  using 
the  whole  or  half  its  length.  The  end  of  each  part  ter- 
minates in  a  funnel-shaped  cavity.  Its  use  is  adverted  to 
under  the  head  Auscultation. 

STEWARD,  LORD  HIGH,  was  anciently  the  first 
officer  of  the  crown  in  England,  with  the  Latin  title  of 
Magnus  Seneschallus.  The  office  was  at  one  period 
annexed  to  the  lordship  of  Hinkley.  in  Leicestershire, 
the  family  of  De  Montfort;  but  on  the  rebellion 
of  that  noble  house,  it  was  in  effect  abolished  as 
lignity,  and  is 
on  the  occasion  of  a 

In  the  former  case,  tho  lord  high  steward's  com 
i  is  to  settle  matters  of  precedence,  He. ;  in  the 
latter,  to  preside  in  the  House  of  Lords. 

STEWARD,  LORD.  OF  THE  HOUSEHOLD.  An 
officer  of  the  king's  household  in  England  ;  in  Norman 
French,  Seneschal.  He  is  steward  of  the  marshalsea  or 
court  of  the  household  ;  an  office  which  he  performs  by 
deputy.  In  his  department  is  the  counting  house  where 
the  expenses  of  the  king's  household  are  taken  ;  within 
which  is  the  board  of  green  cloth,  an  ancient  court  which 
has  jurisdiction  of  offences  committed  within  the  king's 
palaces  and  verge  of  the  court. 

STHE'NIC  DISEASES.  Those  which  are  the  result 
of  inflammatory  or  increased  action ;  as  opposed  to  as- 
thenic, or  diseases  of  debility. 
STIBIUM.  Antimony. 

STl'CHOMANCY.  (Gr.rr/X«,  a  fine,  and  tU,«m, 
V  )    Divination  by  lines  or  passages  in  books 
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taken  at  baxard.    Among  the  Romans. 
Sibylline  books  were  written 
were  thrown  into  a  vessel ;  am 
Jcctured  from  the  interpretation  of 
drawn  out  at  hazard.   Of  the  tame  kind 
Virrilianet,  Homeric*?,  Ac.  ;  a  sort  of  literary  waster- 
stition  by  which  the  works  of  authors  were  coasur.*-i 
and  the  meaning  of  a  line  casually  taken  assse* 
as  indicative  of  the  fate  of  the   person  discovers* 
it.    Verses  of  the  Bible  selected  in  this  way  by  cfur 
have  been,  and  are  still,  frequently  taken  by  the  »q*r 
stitlous  as  oracular.   This  sort  of  divination  baa 
called  bibliomaney,  or  tart  it  Inblicar.    It  »  a*  e«ndei£* 
by  the  council  of  Vannes  in  465,  and  other  early  srswd* 
but  was  long  afterwards  practised  in  France  at  v» 
elections  of  bishops,  abbot*,  ike.    The  nutom  of  i 
by  lots  verses  from  the  Bible  on  such  occasions  u 
to  have  prevailed  as  late  as  17-K),  in  the  cat! 
Ypres,  St.Omer,  and  Boulogne.  See  Sortes, 

STICK,  GOLD.    The  colonels  of  the  two 
of  Life  Guard*  are  so  called,  whose  duty  it  MtoU-ra* 

These  colonels  do  duty  for  a  month  alternately ;  tar  (ir- 
on duty  being  called  the  gold  stick  in  waiting.  Toe  fr* !i 
officer  of  the  Life  Guards,  when  on  duty,  is  caJWi  s£*t* 
stick.  The  term  originated  in  the  custom  of  the  sovemri 
presenting  the  colonel  of  the  Life  <~ 
on  his  receiving  the  regiment. 

STI'GMA.  (Gr.myuM,.)  Animj 
made  by  branding  with  an  hot  Iron.  Stigmatising  w*>  s 
common  practice  among  the  ancients  to  mark  their  uxn^- 
as  property  ;  and  it  is  pursued  at  the  present  day  tn>rr. 
slave-drivers.  It  was  customary  also  to  atigmatisv  tr? 
votaries  of  some  of  the  gods  with  tome  remftu-x 
emblem  of  their  divinity,  such  as  the  ivy  of 
trident  of  Neptune,  &c. ;  or  with  the  initial  of  thrir  i 
or  some  mystical  number.  It  is  supposed  that  reiVrwr. 
is  made  to  this  practice  by  St.  John,  Her.  ch.  13.  to 


without  a  tuuiir,  i 
uniformly  a  humid  and  papillose  surface.    It  U  the  f^t 
upon  which  the  pollen  falls,  and  where  It  is  stirauUa  - 
into  the  production  of  the  pollen  tubes,  whtrh  < 
dispensable  to  the  net  oi  impn  ^nation. 

STI'GMATA.  In  Theological  language,  the 
of  the  wounds  of  our  Saviour.  The  text  at  the  est*: 
the  Epistle  to  the  Gatatians,  "  Frnm  hence  let  no  tt^.- 
t rouble  me,  for  I  bear  in  my  body  the  marks  of  the  L  r- 
Jetut,"  seems  to  have  given  n»e  to  the  superstitiue 
promulgated  In  the  Roman  Catholic  church  re*4«p*i.->c 
the  impression  of  the  stigmata  on  favoured  saint*  .  ■ 
which  the  legend  of  St.  Francis  of  Assisi  an*>rd»  tit 
most  remarkable  instance. 

STILE.  In  Architecture,  the  vertical  piece  in  fram-% 
or  panelling.   See  Rail. 

STILL.  (Lat.  stillare,  to  drop.)  An 
the  distillation  of  liquids  upon  the  large 
eludes  the  body,  or  boiler,  which  is  usually  set  tn  brvl- 
work  over  a  furnace,  and  to  which  is  annexed  the  ^s. 
forming  the  communication  between  the  boiler  and  <-pm 
denser  or  worm  pipe  ;  from  the  extremity  of  which  tb* 
distilled  liquid  passes  In  successive  drops,  or  a  smalt  rm- 
tinuous  stream,  into  the  recipient.  There  are  an  info  xs 
variety  of  stills  adapted  to  particular  purposes,  of  whsrb 
the  most  important  are  tne  distillation  of  spirit**-- 
liquors.   (See  lire's  Diet,  of  Arts,  Ax.) 

STILT  BIRD.    The  name  of  the  Ilhne, 


lanuntcrvs,  significative  of  its  very  long  and  slender  W-t» 

STI'NKS'l  ONE.  A  bituminous  carbonate  of  hra-; 
which  exhales  a  fetid  odour  when  rubbed. 

STINT.  In  Coal  Mines,  a  measure  of  work  n**-J 
under  ground,  2  yards  long  and  1  broad,  which  ract- 
miner  clears  before  he  removes  to  another 
which  is  proved  by  a  boy  appoiuted  for  the  | 
is  colloquially  called  "  the  judge." 

STU'END    (Lat.  stipendium),  signified  originally 
the  pay  of  soldiers.  In  a  legal  tense  it  is  applied  to  the 
salary  or  allowance  given  to  some  per»on  for  tr.ms-u* 
the  business  of  another;  but  in  Scotland  the  term  is  l. 
most  exclusively  confined  to  the  provision  made  by  la* 
for  the  established  clergy.    Sec  Prlsby  rt  a  v. 

8TITPLING.     In  Engraving,  the  method  of  pro- 
ducing shadows  bv  means  of  dots  of  greater  or  le»s 
according  to  the  Intensity  of  shadow  required.    By  the 
method  the  resemblance  to  chalk  drawings  is  product*!. 

STI'I'ULA.    In  Botany,  a  small  npp»nda£r  *itu.itt- 
upon  each  side  of  the  base  of  a  petiole,  most  commonly  of 
a  less  firm  texture  than  the  latter,  and  having  a  subulate 
termination :  the  word  is  also  used  in  describing  tiepmx*:^ . 
to  denote  the  appendages  which  are  occasionally  | 
at  the  bases  of  the  leaves,  but  of  which  th«  . 
to  be  lobet  than  distinct  organs. 

STOCKDOVE.  The  name  of  the  wild; 
Colombo  JEna*  by  Limurus. 

STOCK  EXCHANGE.    The  name  given  to  the  <x« 
tcm  whereby  the  purchase,  sale,  and  "earning  or*:  ' 
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r  Mock  and  shares  arc  effected  by  certain  parties 
rokers.  This  curious  and  complicated  subject  may  be 
x plained  and  discussed  under  three  different  heads  :  — 
ix.  first,  the  parties  engaged  in  stock  transactions, 
liether  brokers  or  jobbers  ;  secondly,  money  and  time 
ar  gains ;  thirdly,  the  rules  and  regulations  by  which 
lesc  operations  are  conducted. 

The  Clearing-house  in  Lombard  Street  affords  the 
reatest  facilities  to  the  transactions  of  the  Stock  1  x- 
hange,  inasmuch  as,  without  Us  intervention,  difllcul- 
ies  and  embarrassments  would  present  themselves  in 
he  final  settlement  or  adjustment  of  those  transactions 
f  an  almost  insurmounUible  character.  By  means  of 
his  clearing-house,  all  the  great  monetary  transac  tions 
•f  the  day  arc  brought  to  a  close  by  5  o'clock  In  the  after- 
i ;  whereas  in  the  ordinary  mode  of  paying  or 
whether  in  notes  or  hard  cash,  their 
might  not  be  finally  effected  for  several  days 
fter  wards,  to  say  nothing  of  the  security  afforded  to  all 
Arties  concerned  by  the  operation  of  the  clearing- 
iousc. 

The  members  of  the  Stock  Exchange  are  divided  Into 
wo  distinct  classes :  —  vi*.  the  brokers,  and  the  jobbers, 
t  is  the  business  of  the  brokers  to  receive  and  to  exe- 
at <■  the  orders  of  merchants,  bankers,  capitalists,  and 
■rivate  individuals,  who  are  *'  out  of  the  house  ;  "  the 
Stock  Exchange  being  amongst  its  own  members  ho- 
loured  with  that  dignified  appellation  ! 

The  jobbers  remain  stationary,  in  the  "  house,"  and 
eady  to  act  upon  the  orders  thus  received  by  the  brokers. 
Vnii  here  it  may  be  as  well  to  explain  the  nature  and 
haracter  of  the  business  transacted  by  these  jobbers, 
*ho,  being  men  possessed  of  more  or  less  capital,  endea- 
our  to  turn  it  to  account  in  the  manner  we  are  about  to 
xplain.  It  Is  their  business  to  be  always  prepared  to 
nake  a  price  to  the  brokers  whenever  the  latter  present 

b  they  display  In  «  If.  ,  ing 
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■ager  competition  is  excited  amongst  them  for  the  fa- 
ours  of  the  brokers.  When  one  of  the  latter  appears 
n  the  market,  he  is  surrounded  by  a  knot  of  jobbers, 
t  ho  announce  themselves  ready  to  buy  or  sell  whatever 
.mount  of  stock  he  has  to  deal  In  at  a  price  varying  only 
-nth  per  cent.  For  instance,  if  a  broker  has  to  do  bust- 
ie»s  In  AOCmV.  Consols  (the  market  price  being  about  90), 
he  jobber  offers  to  buy  his  5000/.  at  DO.  or  to  sell  him 
hat  amount  at  90|,  without  being  In  the  slightest  de- 
cree aware  whether  the  orders  of  the  broker  are  to  buy 
>r  to  sell,  and  thus  taking  upon  himself  the  risk  of  soli- 
ng that  which  he  does  not  possess,  or  of  buying  what  he 
iocs  not  intend  to  keep  ;  his  only  object  being  to  undo 
li*  bargain,  at  a  difference  of  l-»th  per  cent.,  or  even 
■Ml  with  another  broker,  who  may  have  to  effect  an 
iperation  the  very  reverse  of  the  other,  which  l-8th  or 
•sen  I-I6th  constitutes  his  prolit. 

Without  the  Intervention  of  the  jobber,  therefore,  it 
nil  lie  seen  that  there  would  exist  a  vast  difficulty  in 
-ffectrag  the  transactions  which  daily  take  place.  The 
obbera  are.  In  fact,  the  "middle  men."  who  stand  in  the 
louse  in  the  character  of  dealers,  always  ready  to  buy 
>r  sell,  thus  obviating  the  necessity  of  the  broker's  going 
n  quest  of  a  second  broker,  with  whom  ho  mi^ht  trans- 
i.-i  his  business  ;  or,  in  other  words,  whom  it  mi^ht  suit 
o  buy  what  the  other  broker  bad  to  sell,  or  vtce  versa. 
\gain,  even  If  onefwere  at  hand,  he  might  not  be  able  to 
nncur  iu  the  actual  amount  of  stock  which  the  other 
visbed  to  deal  in ;  whereas  the  jobber  is  ready  to  do  Inl- 
ine* s  to  any  amount,  even  to  the  smallest  fraction,  and 
lence  a  great  deal  of  time  Is  saved.  It  often  happens 
hat  a  broker  who  has  to  dispose  of  shares  not  currently 
leak  in  is  frequently  obliged  to  wait  for  months  before 
ic  can  find  a  purchaser  ;  whereas.  In  the  case  of  stock, 
he  jobbers  offer  themselves  as  buyers  or  sellers  at  a 
it's  notice,  and  thus  offer  facilities  for  transactions 
which  could  not  be  effected 


Having  thus  endeavoured  to  explain  the 
ween  broker  and  jobber,  and  confined  < 
litherto  to  money  transactions,  we  next  proceed  to  de- 
cline the  nature  of  "  time  bargains,"  which  form  so 
'ssential  a  feature  in  stock  business.  Indeed,  the  very 
existence  of  the  Stock  Exchange,  as  at  present  coustf- 
uted,  depends  upon  speculations  In  time  bargains ;  for 
shcre  there  exists  a  body  of  600  members,  the  actual 
nma  fide  business  would  not  be  sufficient  to  provide  em- 
■loymant  for  them  all,  notwithstanding  the  magnitude  of 
he  national  debt.  Time  bargains  consist  of  purchases 
jid  sales  of  stock  made  for  a  certain  fixed  period,  regu- 
ated  by  the  committee.  There  can  be  little  doubt  that 
hey  bad  their  origin  in  the  business  which  has  always 
teen  transacted  in  the  funds  during  the  periods  when  the 


are  shut.   For  Instance,  Consols  usually  close 
the  beginning  of  June  and  December;  that  is  to 
ay.  the  transfer  books  at  the  bank  are  shut  lor  the  space 
if  five  or  six  wedu,  in 
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K at  ion  or  the  dividend  warrants,  which  are  paid  in  the 
owing  July  and  January.  Hence  it  is  clear  that  a 
person  wishing  to  buy  or  sell  that  particular  stock  during 
the  period  referred  to  would  be  unable  to  effect  his  ob- 
ject ,  but  in  order  to  secure  the  price  of  the  day,  he  buys 
or  selU  the  stock  "  for  the  opening,"  that  is,  "for  actual 
transfer  on  the  day  on  which  the  transfer. books  are  re- 
opened. This  mode  of  doing  business  is  legitimate 
enough  ;  but  this  practice  has  no  doubt  given  rise  to  ope- 
rations  of  the  greatest  magnitude,  founded,  not  on  actual 
necessities,  but  merely  on  speculation  ;  and  this  method 
being  found  convenient  for  one  period,  has  been  con- 
tinued on  other  occasions,  without,  however,  possessing 
the  same  pretext  for  its  adoption.  Periodical  dates  have 
consequently  been  fixed  upon  by  the  committee,  similar 
to  the  "  opening."  at  Intervals  of  about  six  weeks, 
making  altogether  about  eight  "  settling  days,"  as  they 
are  called,  in  the  course  of  a  year.  On  these  settling 
days  are  arranged  and  adjusted  all  the  bargains  made 
during  the  preceding  six  weeks  for  that  particular  day  ; 
those  who  sold  stock  having  to  deliver  it  on  the  one 
hand,  and  'hose  who  purchased  having  to  accept  and 
pay  for  it  on  the  other.  But  as  the  majority  of  the 
speculators  have  no  intention  of  doing  either  the  one  or 
the  other,  their  bargains  having  been  of  a  purely  specu- 
lative character,  founded  on  their  anticipations  of  a  rise 
or  fall  in  the  value  of  the  securities,  so  whatever  differ- 
ence may  exist  between  the  price  at  which  a  party  com- 
menced his  speculation  and  that  at  which  he  finally 
closed  It  is  settled  on  this  Important  day  ,  and  his  ope- 
rations most  likely  not  having  been  confined  to  the  same 
jobbers,  but  having  been  effected  with  several,  it  becomes 
necessary  to  balance  them  with  the  parties  concerned, 
i  much  the  same  process  takes  place  on  this  occasion 
that  practised  at  the  bankers'  clearing- 


by  es- 

between  each  other.  Whatever  ba- 
lance remains  unsettled  is  adjusted  by  the  name  of  the 
bond  fide  purchaser  of  the  stock  (who  intends  to  pay  for 
it)  being  passed  from  one  broker,  or  jobber,  or  »pecula- 
tor  to  another,  until  it  comes  Into  the  hands  of  the  partv 
who  intends  to  deliver  or  transfer  the  stock  ;  by  which 
means  all  the  intermediate  persons  through  whose  hands 
it  passes  (the  price  given  by  the  purchaser  being  marked 
on  the  ticket)  are  enabled  to  close  their  accounts  with 
each  other  at  that  particular  price,  and  to  pay  and  re- 
ceive the  differences  accordingly.  In  short,  all  trans- 
actions kept  open  until  the  settling  day  must  then  bo 
closed ;  and  the  party  who  delays  this  operation  until  the 
last  moment  is  often  exposed  to  a  loss,  from  the  difficulty 
of  finding  others  who,  having  adjusted  their  own  ac- 
counts, are  unable  or  unw  illing  to  enter  into  a  fresh  trans- 
action on  this  "  day  of  reckoning,"  whereby  he  is  com- 
pelled to  pay  something  extra  in  the  price  to  those  who 
have  it  in  their  power  to  afford  him  this  facility,  in  order 
to  enable  him  to  settle  his  account. 

But,  as  many  of  the  bargains  made  for  this  particular 
day  are  really  bond  fide  transactions,  the  stock  bought 
and  sold  being,  iu  point  of  fact,  delivered  by  the  actual 
holder  and  taken  by  the  new  purchaser,  let  us  briefly  ex- 
plain how  this  is  effected.  This  process  is  one  of  daily 
occurrence,  and  Is  not  necessarily  confiued  to  a  settling 
day,  although  on  such  occasions  It  usually  amounts  to  a 
iuiiMilrrai.il  item,  from  n-  having  extended  over  a  wider 
period.  In  cither  case,  however,  the  following  is  the 
way  in  which  the  matter  is  settled  between  the  broker 
and  his  principal  who  has  sold  stock  :  —  The  broker  usu- 
ally passes  bis  check  for  the  proceeds  of  the  sale  to  his 
principal,  taking  the  precaution  of  crossing  it,  i.  r. 
writing  a  banker  s  namo  across  the  check.  When,  bow- 
ever,  Bank  of  England  notes  are  demanded  in  lieu  of 
crossed  checks  (as  is  sometimes  the  case),  the  bargain  is 
made  accordingly  :  in  this  case,  the  jobber  who  buys  the 
stock  provides  them  either  by  borrowing  of  those  who 
happen  to  have  large  balances  at  their  bankers',  or  from 
their  own  private  bankers.  The  notes  so  borrowed  by 
the  jobber  are  then  paid  over  to  the  broker,  and  by  him 
to  bis  principal.  Tnls  operation  Is,  however,  sc* 
sorted  to  by  men  of  business  where  there  is  no 
doubt  the  credit  of  the  party  drawing  the  check. 

The  jobber,  on  the  other  baud,  having  sold  the  stock 
to  some  other  broker,  who  buys  for  his  principal,  receives 
in  return  his  check ;  so  that,  by  this  simple  process  of 
pacing  four  checks,  — via.  that  of  the  purchaser  to  his 
broker,  that  of  the  broker  to  the  jobber,  that  of  the  job- 
ber again  to  the  broker  who  first  sold  the  stock,  and  that 
of  the  latter  to  his  principal,  —  the  whole  transaction  is 
completed. 

To  advert  to  another  technical  peculiarity  appertaining 
to  the  Stock  Exchange  which  may  appear  nuzzling  to  the 
reader ;  the  use,  namely,  of  the  terms  "  bull"  and  "  bear." 
A  bull  is  one  who  speculates  for  a  rise;  whereas  a  bear, 
on  thecontrary,  is  he  who  speculates  for  a  fall.  The  "  bull" 
would,  for  instance,  buy  100,000/.  Consols  for  the  settling 
day,  or,  as  it  is  technically  termed, "  for  the  account,"  with 
the  object  of  selling  theui  again  during  the  inter  veninf 
period  at  a  higher  price.  The  "  bear,"  on  the  other 
100,000/.  stock  (which, 
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not  possess)  "  for  the  account,"  with  a  view  of  buying 
them  in  for  the  purpose  of  balancing  the  transaction  at  a 
lower  price  than  he  originally  (old  them  at.  In  stirring 
periods,  when  fluctuations  or  4  or  5  per  cent,  often  occur 
during  one  account,"  vast  profits  may  be  realized,  or 
equal  losses  sustained,  by  these  gambling  operations. 

The  transactions  in  tbe  foreign  market  are  carried  on 
much  In  the  same  way  as  in  that  of  the  English  stocks, 
with  the  exception  that  the  settling  days  are  much  more 
frequent,  occurring,  as  they  do,  once  in  every  fortnight. 
The  foreign  "  house  "  is  quite  of  modern  origin  ;  but  it  is 
subject  to  the  same  rules  and  regulations  as  the  English, 
with  a  few  exceptions.  The  dealings  are  there  carried 
on  in  all  the  forelgu  stocks,  as  well  as  In  railway,  mining, 
and  other  shares.  The  jobbers  are  distinct  from  those 
in  the  English  house,  although  there  is  nothing  to  pre- 
vent them  from  dealing  in  both,  if  they  possess  sufficient 
intelligence  to  enable  them  to  give  their  attention  in  two 
places  at  once. 

In  connection  with  time  bargains  may  be  noticed  that 
important  branch  of  business  which  goes  under  the 
denomination  of  "  continuation,"  or  "  carrying  over." 
This  Is  nothing  more  than  Interest  for  money  borrowed 
or  lent  on  security  of  - 1  ock .  The  rate  of  this  continuation 
or  interest  varies  according  to  the  abundance  or  scarcity 
of  money,  and  the  nature  of  the  security  offered.  For 
Instance,  on  British  stocks,  even  when  money  is  very 
scarce,  it  seldom  exceeds  the  rate  of  5  per  cent,  per 
annum  from  one  account  to  another ;  whereas  in  the 
foreign  market,  where  the  security  consists  of  foreign 
bonds  of  various  and  doubtful  descriptions.  It  ranges 
from  I  to  10  per  cent.,  or  even  more  on  particular  occa- 
sions, when  ft  reaches  15  per  cent,  per  annum. 

There  are  several  causes  which  tend  to  produce  this 
extraordinary  variation  In  the  rates  of  continuation  ;  for 
in  the  case  of  Consols,  which  constitute  the  only  stock 
for  speculation  in  time  bargains  in  tbe  English  market, 
the  price  varies  so  little  In  comparison  with  the  value  of 
the  stock,  in  the  course  of  an  "account,"  that  the  secu- 
rity is  considered  good  in  Itself  -,  and  therefore  no  extra 
charge  is  superadded  by  the  party  who  lends  his  money. 
This  is  not  the  case  with  regard  to  foreign  stocks,  which 
are  constantly  fluctuating  in  value,  a  fact  to  be  accounted 
for  by  the  extremely  precarious  nature  of  this  description 
of  property.  Most  of  the  bonds  in  circulation  in  the 
foreign  house  have  ceased  to  bear  any  interest  whatever, 
and  many  of  them  bear  upon  them  the  marks  of  their 
shame  and  disgrace,  in  the  shape  of  the  arrears  of  interest, 
called  coupons,  overdue  for  several  years.  It  is  not, 
therefore,  to  be  wondered  at  that  foreign  securities  of  this 
description  do  not  command  the  same  credit  as  our  own 
English  stocks ;  and  It  must  hence  follow,  as  a  matter  of 
course,  that  parties  who  wish  to  raise  money  upon  them 
must  consent  to  pay  a  higher  rate  of  interest  for  the 
accommodation. 

A  great  deal  of  business  is  transacted  in  this  way  ;  and 
some  brokers,  who  possess  the  means  of  obtaining  large 
sums  of  money  without  much  difficulty,  devote  their  en- 
tire attention  to  it.  The  process  by  which  the  operation 
is  effected  is  simple,  both  in  the  English  and  foreign 
market.  The  present  rate  of  continuation  in  the  Consol 
market  is  9-loths  per  cent,  until  the  opening  ;  and  If  a 
person,  we  will  suppose,  wishes  to  lend  money  on  that 
stock,  from  the  shutting  (on  the  2d  of  December)  to  the 
opening  (on  the  14th  of  January,  1842),  his  broker  pro- 
cures him  1,000/.  Consols  as  security,  for  which  he  tar- 
nishes the  money  at  the  actual  price  of  the  day,  which  is 
90.  making  900/.,  and  resells  at  the  same  time  the  said 
1000/.  stock  for  the  opening  (on  the  14th  of  January) 
at  90ft,  making  906/.  12*.  5d.,  and  thereby' leaving  a  dif- 
ference in  his  favour  of  M.  12*.  64.  for  the  loan  of  900/. 
during  the  above  period  of  forty-four  days,  which  will  be 
found  to  be  at  the  rate  of  5/.  3s.  Hrf.  per  cent,  per  annum. 
On  foreign  securities  the  principle  is  the  same.  Sup. 
posing  he  lends  on  the  security  of  Spanish  bonds,  he  re- 
ceives as  security  5100/.,  for  which  he  pays  on  the  30th 
of  November,  at  the  price  of  24$  percent.,  1249/.  IQs. ; 
but  sells  it  to  the  same  party  for  the  1 5th  of  December 
(the  next  settling  day)  at  2*A,  producing  1252/.  13*.  9rf., 
leaving  a  difference  in  bis  favour  of  3/.  3*.  9o\,  or 
I -16th  upon  the  stock  bought  and  resold,  which,  for 
flfteen  days,  is  equal  to  l  -  -Mi  per  cent,  per  month,  or 
12-Hths  per  cent,  per  annum,  equal  to  76/.  10*.,  being  at 
the  rate  of  about  o/.  2*.  Gd.  per  cent,  per  annum  interest. 
This  calculation  is  made  upon  the  current  rate  of  in- 
terest for  the  "  continuation  "  of  that  stock  on  the  30th 
of  November,  which  was  considered  as  extremely  low. 

The  continuation  on  shares,  in  which  a  great  deal  of 
business  is  also  done,  varies  but  little  from  the  above ; 
but  a  difficulty  here  arises,  which  offers  a  great  obstacle 
to  the  lending  of  money  for  short  periods. 

The  stamps  which  by  law  arc  necessary  for  the  due 
transferor  property  of  this  description,  and  without  which 
transfer  there  could  be  no  security  to  the  lender  of  money, 
are  so  onerous,  and  press  so  heavily  on  all  bona  fide 
transactions,  that  notwithstanding  the  many  attempts 
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made  at  various  times  to  evade  them,  they  operate  ss»- 
te rial ly  against  the  parties  who  lend  money  upon  ton. 
and,  in  fact,  neutralize  all  profit  for  abort  periods. 

Persons  who  have  sold  shares  or  stock,  if  they  are  art 
In  Immediate  want  of  their  money,  frequently  avail  tare- 
selves  of  this  method  of  "continuation,  in  order  to  obrac 
Interest  for  it  until  they  actually  deliver  the  stock.  0b 
the  other  hand,  speculators  for  the  rise  are  by  this  m«v 
able  to  carry  over  their  purchases  from  one  account  k 
another  ;  and  although  it  may  appear 
should  be  paying  at  the  rate  of  5  and  even  10  per  < 
per  annum  interest  on  a  stock  which,  in  tbe  instance  *' 
Consols,  pays  them  only  3  per  cent. .  and  in  thai  of  Spar  £ 
pays  them  actually  nothing,  still,  when  viewed  soi**- 
in  the  light  of  speculations,  the  rise  in  either^ secure.. 

Inconsistency.  ******** 

The  proceedings  of  the  Stock  Exchange  are  regnUieti 
by  a  committee  consisting  of  thirty  members,  who  an 
elected  from  the  general  body  every  Lady-  day,  tact 
member  having  one  vote.  They  take  care  that  the  na#» 
and  regulations  enacted  for  the  admission  and  expussxn 
of  members,  and  for  the  settlement  of  dispute*,  are  pro- 
perly observed  ;  and  although  some  of  their  Laws  are  a 
variance  with  the  established  laws  of  the  country,  tkey 
are  not  so  strictly  enforced  by  the  committee  as  to  bra; 
them  Into  collision  with  the  courts  of  justice :  they  fcij 
answer  the  purpose  for  which  they  were  intended,  tan 
all  members  previously  to  their  admis 
the  conditions  there  laid  down. 

All  members,  on  being  admitted,  are  < 
three  securities  of  300/.  each  for  the  first  two  rears  4 
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member.  In 
engaging  in  any  other  1 

the  Stock  Exchange  they  are  no  longer  subject  to  u* 
bankrupt  laws ;  and  therefore,  in  the  event  of  union,  ail 
their  assets  are  secured  to  tbe  creditors  ra  tbe  house,  u 
the  exclusion  of  those  out  of  it.  This  role  is  enforced  ta 
order  to  secure  the  bouse  from  the  loss  which  would  «c- 
sue  to  its  members,  were  the  legal  creditor*  ( if  any  ex- 
isted )  to  step  In  and  lay  claim  to  their  property. 

The  tendency  of  the  above  regulation  u  to  insure  ho- 
nesty amongst  its  members.    Should  any  principal 
reason  to  complain,  be  has  only  to  appeal  to  the 
mlttce,  who  instantly  take  cognizance  or  the 
subject  it  to  the  strictest  investigation.  Defaulters  - 
conduct  has  been  dishonourable  arc  punished,  and  t 
ample  is  made  of  them  by  publicly  affixing  their  i 
in  the  house  on  what  is  termed  tbe  i 
the  heaviest  disgrace  which  a  member  ea 
perience.    (For  this  elaborate  account  of 
of  business  in  the  Stock  Exchange  we  ai 
the  7W<of  1841.) 

STOCKS.  A  well-known  kind  of  punishment, 
practice  of  confining  men  by  tbe  legs  was  so  common  *> 
to  have  given  the  ordinary  name  to  a  chain  of  any  L~>! 
in  several  languages  :  e.g.  Or.  stfci,  Lat.  cossprs.  Esgi 
fetter  ;  all  from  s-m*,  foot.  The  stocks  in  England  ba-*< 
been,  generally  speaking,  rather  used  for  reatrahst  cam 
punishment,  constables  being  empowered  to  nut  da- 
orderly  persons  into  them  ;  but  it  is  likewise  ordered  bj 
some  statutes  as  a  punishment  on  conviction.  It  is  re-i 
almost  disused ;  though,  we  believe,  not  entirely  in  rea*c«t? 
districts. 

STO'ICS.    A  celebrated  sect  of  antiquity  •  so  calird 
from  tbe  stoa  or  porch  in  Athens,  which  was  the  seen*  of 
the  discourses  of  their  founder  Zeuo  of  Cittiuni  (a.r .  9or> « 
The  Stoics  are  proverbially  known  for  the  stern 
austerity  of  their  ethical  doctrines,  and  for  the 
which  their  tenets  exercised  over  some  of 
spirits  of  antiquity.    To  give  a  < 
account  of  the  phile 

grounded  their  moral  precepts  is  a  less  easy 
from  the  notoriety  of  the  latter  In  some  of  their 
features,  might  have  been  anticipated.  Their  speculation 
were  not  confined  to  ethical  subjects,  but  aimed  at  em- 
bracing the  whole  circle  of  human  knowledge  ;  phru.  ■ . 
theology,  and  logic,  no  less  than  morals  and  pont  < ,. 
Their  system,  as  far  as  we  can  gather  from  tbe  notsrr< 
preserved  by  Cicero,  Diogenes,  and  others,  appear;  to  tic 
an  attempt  to  reconcile  a  theological  pantheism  and  * 
materialist  psychology  with  a  logic  which  seeks  tbe 
foundations  of  knowledge  in  sensible  experience,  and  a 
morality  which  claims  as  its  first  principle  the  absolotr 
freedom  of  the  human  will.  Of  the  mode  in  which  they 
combined  dogmas  apparently  so  inconsistent  f 
sophical  whole,  we  have  accounts  i 
with  respect  for  the  earnestness 
racter  possessed  by  the  leaders  of 

admiration  of  their  subtlety.  Ingenuity,  and  depth.  We 
discern,  at  the  same  time,  In  all  their  speculation,,  equal* 
a  narrow  and  controversial  spirit,  most  unlike  the  critical 
but  comprehensive  impartiality  which  marks  the  philo- 
sophical writings  of  their  great  predecessors  ;  »«i  FU:  \ 
and,  in  a  still  more  eminent  degree,  of  Aristotle. 
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philosophy  of  the  Stoics  was  essentially  polemical.  On 
■very  side  it  presented  an  armed  front  to  an  opponent. 
It  sought  to  confute  the  academic  scepticism  by  the 
strenuous  assertion  of  the  truth  of  sensible  perceptions, 
ind  the  validity  of  the  judgments  to  which  tliey  lead  by 
i  vigorous  protest  in  favour  of  the  common  sense  of  man- 
tind  as  opposed  to  the  theories  of  the  schools.  Sensation, 
hey  affirmed,  is  not  merely  a  passive  affection  of  the 
nind  ;  it  becomes,  under  certain  conditions,  perception 
>r  comprehension  (*«r«>.»s4'< ).  —  »  faculty  whereby  the 
nind  reaches  beyond  Itself,  and  lays  hold,  as  it  were,  on 
nit  ward  being.  From  the  acquisitions  of  sensible  cx- 
•erience  are  formed  conceptions  and  judgments  of  suc- 
<-»«ive  stages  of  generality,  which  it  is  the  province  of 
he  reason  to  construct  into  philosophical  system.  Such 
s  the  stoical  logic,  which  is  consequently  a  material, 
ind  not,  as  with  Aristotle,  a  formal  science.  An  equally 
-ontroversial  bearing  is  perceptible  in  the  remainder  of 
heir  philosophy.  Their  greatest  enemies,  the  Epicureans, 
<ad  adopted  the  mechanico-  corpuscular  theory  of  Demo- 
Titus,  which  accounted  for  all  physical  phenomena  by 
he  varieties  in  site  and  figure  of  the  ultimate  atoms  of 
*hk-h  all  substances  are  the  aggregate.  The  fortuitous 
■oncretlons  which  thus  became  the  first  cause  of  all 
hings,  had  attracted  the  partialities  and  won  the  assent 
»f  a  sect  averse  in  all  things  equally  to  limitation  or 
-onstraint  The  Stoics  espoused  the  opposite  doctrine  of 
i  one  all-pervading  substance,  a  permeating  ether,  a 
restive  fire,  the  source  of  life  and  law  to  the  material 
mi  verse.  On  this  they  built  their  doctrine  of  a  universal 
>rovidence,  excluding  chance  in  the  least  tiling*  as  in 
he  greatest,  and  directing  all  events  by  irresistible  ne- 
cs:dty  to  the  promotion  of  perfect  good.  The  same  hy- 
Ktthesia  furnished  them  with  a  ground  for  the  first 
trindple  of  their  ethical  doctrines.  "  Live  according  to 
i .it ure  "  Is,  with  the  Stoics,  the  expression  of  the  co- 
nfidence which  ought  to  exist  between  the  human  will 
md  the  universal  reason,  which,  as  we  have  seen,  they 
denrificd  with  the  life  and  power  of  nature.  This  co- 
nfidence is  virtue,  the  only  good  ;  as  vice,  its  op|>oslte, 
s  the  only  evil.  All  things  else  are  in  themselves  in- 
liffcrent ;  being  approved  or  disapproved  only  by  com- 
Kuison.  Virtue  is  the  perfect  harmony  of  the  soul  with 
tself;  vice  is,  in  its  essence,  inconsistent  and  self-con- 
radictory.  The  wise  man.  the  ideal  of  human  pT- 
rction,  is  absolutely,  and  without  qualification,  free.  His 
ictious  arc  determined  by  his  free  will,  with  a 
rresistible  as  that  by  which  universal 
md  animated.  In  the  one  no 
reedorn  and  necessity  are  one. 

In  these  doctrines  the  controversial  character  to  which 
we  have  adverted  is  sufficiently  obvious.  Much,  how- 
>ver,  that  is  exaggerated  and  paradoxical,  both  in  the 
cnets  of  the  Stoics  and  in  those  of  their  opponent  Kpl- 
*UTua,  is  to  be  accounted  for  by  a  reference  to  the.  political 
■Srcumstancesof  the  age  in  which  both  lived.  The  pres- 
»ure  of  public  calamity  and  the  utter  extinction  of 
iation.il  life  In  Greece,  while  they  precluded  all  health- 
ul  exercise  of  the  duties  of  a  citizen,  —  duties  which  had 
Mitered  so  largely  into  the  calculation  of  the  earlier 
f ; reek  moralists.  —  would  drive  the  more  virtuous  and 
houghtful  part  of  mankind  to  seek  in  the  development 
>f  the  individual  life  for  that  satisfaction  which  they 
tought  elsewhere  In  vain.  It  is  easy  to  conceive  that 
he  same  circumstances  which  would  recommend  to 
•ninds  of  a  certain  order  the  good-humoured  apathy  and 
he  tranquil  voluptuousness  of  the  garden,  might,  with 
Tien  of  sterner  temperament,  be  the  occasion  of  drawing 
brth  all  the  energies  of  their  will,  and  of  placing  those 
-ncrgtci  at  once  in  distincter  consciousness  to  them- 
wives,  and  in  sharper  antagonism  with  the  evil  that 
1 11  r rounded  them.  In  the  declining  period  of  the  re- 
public, as  well  as  in  the  darkest  periods  of  the  empire, 
we  find  the  noblest  Romans  seeking  for  consolation  in 
he  doctrines  of  one  or  the  other  of  these  rival  sects. 
Itrutus,  Seneca,  Kpictetus,  and  the  philosophic  emperor 
Aurelius,  are  among  the  names  of  the  most  celebrated 
Unman  Stoics.  Little,  however,  was  done  by  the  Romans 
:o  advance  the  speculative  part  of  the  stoical  philosophy, 
which  was  indebted  for  its  systematic  form  to  Cleanthes 
ind  Chrysippus. 

The  chief  sources  of  information  concerning  the  doc - 
rine  of  the  earlier  Stoics  are  the  philosophical  works  of 
Cicero ;  for  their  logic,  the  Academic  (luestions ;  for 
heir  ethics,  the  treatise  De  Finibut,  and  the  Tusculnn 
f luestions  ;  and  for  their  theology  and  physics,  the  books 
He  Satura  Deorum,  and  De  Fato.  See  also  Diog.  Laert. 
I .  vii.  Plutarch,  Adv.  Stoic 01,  ttc. ;  Rittcr,  lli»t.  of  An- 
rient  Philos.  xl.  part  B. 

STO'LA.  (Gr.  rrsXw.)  A  dress  of  which  the  name 
•ras  borrowed  by  the  Romans  from  Greece,  but  acquired 
n  their  language  a  peculiar  signification  ;  being  the  habit 
impropriated  to  women.  It  was  a  long  vest,  coming  down 
:o  the  ankles :  was  worn  within  doors,  and  covered  hy 
the  pal  la  or  cloak  when  they  went  out ;  as  described  by 
Horace,  Sat.  1. 1.2.:  — 
Ad 
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Common  prostitutes,  at  least  in  the  age  of  Horace, 
were  not  permitted  to  wear  this  distinguishing  garb  of 
the  Roman  lady.  The  stole  is  a  robe  worn  by  deacons 
In  the  Roman  Catholic  church.   See  Vestments. 

STOLE,  GROOM  OF  THE.  An  officer  of  the  king's 
household  in  the  lord  chamberlain's  department.  He  is 
first  lord  of  the  bedchamber  ;  his  title  Is  derived  from  tlio 
long  robe  (stola)  worn  by  his  majesty  on  solemn  occasions. 
His  original  duty,  likewise,  was  to  put  the  king's  shirt  on 
of  a  morning,  which,  in  his  absence, devolved  on  another 
lord  of  the  bedchamber. 

STO'MACACE.  (Gr.rrs  ma,  the  mouth,  and  *«*«<, 
evil.)  A  fetor  of  breath,  arising  from  ulcerated  gums. 
Mouth-washes,  with  tincture  of  myrrh  and  borax,  and  the 
internal  use  of  tonics,  are  the  remedies  which  relieve  it. 

STtKM  ACH,  Stomachus.  (Gr.  rv*sus,  the  mouth  j  and 
g»s*j  /  melt,  from  its  receiving  the  contents  of  the  mouth 
and  melting  them  down  into  nutriment.)  The  human 
stomach  is  a  somewhat  oblong  and  rounded  membranous 
bag,  situated  in  the  epigastric  region.  It  is  largest  on 
tine  end ),  and  gra 


the  left  side  (or  cardt, 


gradually  diminishes 


re  will,  with  a  power  as 
liversal  nature  is  guided 
\  s ^  t  h  sin  i  n  \r  s^s*  c    t  ^\  t  r  ^ 


towards  the  right  or  lower  orifice,  which  Is  called  the 
pylorus.  Like  the  intestine*,  the  stomach  has  thrcet 
or  membranes,  connected  together  by  cellular 
brane.  The  exterior  or  pcritonseal  coat  is  a  dent 
membrane ;  the  internal  or  villous  coat  is  soft,  mucous, 
and  vascular;  the  central  coat  Is  muscular,  and  the 
glands  of  the  stomach  are  situated  between  it  and  the 
villous  coat.  The  stomach  Is  largely  supplied  with 
nerves  which  come  from  the  eighth  pair  and  sympathetic. 
The  are  chiefly  from  the  csriiac,  and  are  accompanied  by 
veins  which  empty  themselves  Into  the  vena  porta*.  The 
lymphatics  of  the  stomach  proceed  directly  to  the  tho- 
racic duct.  Sec  Anatomy  and  Digestion. 

STOMACH  PUMP.  A  small  pump  or  syringe  with 
two  apertures,  the  valves  of  which  are  so  arranged  as  to 
admit  of  liquids  being  drawn  out  of,  or  injected  into  the 
stomach,  by  means  of  a  flexible  tube. 

STO'MAPODS,  Stomapoda.  (Gr.  rvfsm,  a  mouth; 
rstf,  a  foot.)  The  name  of  an  order  of  the  class  Cms. 
taeea,  comprehending  those  in  which  the  maxillary  feet 
are  formed  like  the  first  four  thoracic  feet. 

STO'MATA.     Passages  through  the  epidermis  of 
plants,  having  the  appearance  of  an  areola,  in  the  centre 
which  is  a  silt  that  opens  or  closes,  according  to 
and  lies  over  a  cavity  In  the  sut 


They  are  universally 


STONE  RORERS  ;  called  also  Lithophagi.  Mol- 
luscous Rlvalves,  which,  by  means  of  a  fleshy  foot,  on 
which  they  turn  as  on  a  pivot,  perforate  or  bore  into 
rocks. 

STONE-CHAT.  A  species  of  warbler,  forming  the 
type  of  the  genus  Saxicola  of  Bechstein.  It  Is  the  Sylvia 
rubicola  of  Latham  ;  Motacilla  rubicola  of  Linnaeus. 
Also  called  the  "chick  stone." 

STONE  CURLEW.  The  name  of  a  large  species  of 
plover,  the  AKdienemus  crepitans  of  Temminek.  It 
appears  in  England  at  the  latter  end  of  April ;  frequents 
open  hilly  situations  ;  makes  no  nest,  but  lays  two  eggs 
on  the  bare  ground  ;  and  emigrates  in  small  flocks  about 
the  end  of  September. 

STONE  GALLS.  A  technical  term  applied  to  no- 
dules of  clay  occurring  in  sandstone  ;  they  often  fall  out 
on  exposure^to  weather,  and  render  the  stone  unfit  for 

"STONE*  iTtI  Ui  BL A  DDE R .   See  C\hcvtv%. 

STOO'KING.  The  Scotch  term  for  setting  up  sheaves 
of  corn  in  stooks,  that  is,  shocks.  The  operation  is  per- 
formed soon  after  the  corn  is  cut ;  it  being  previously 
tied  into  bunches  or  sheaves. 

STOOL.  The  root  of  a  timber  tree,  which  throws  up 
shoots.  Coppice  wood  consists  chiefly  of  the  shoots  sent 
up  by  the  roots  of  stools  of  trees  or  shrubs  which  have 
been  cut  over  by  the  surface.  In  general  all  Dicotyle- 
donous trees  arc  endowed  by  nature  with  the  property 
of  sending  up  shoots  from  the  stump  or  stools  ;  but 
this  is  not  the  case  with  most  of  the  Gymnosperms  or 
Coniferous  trees.  A  wood  of  pines  or  firs,  therefore,  when 
once  cut  down,  can  never  be  renewed,  except  by  seeds. 

STO'RAX.  A  fragrant  balsamic  exudation  from  the 
I.iquidambar  styracifiua.  It  is  generally  much  adulte- 
rated . 

STORK.  An  English  name,  equivalent  to  the  Ciconia 
of  modem  ornithologists.  The  white  stork  (Ciconia 
alba)  is  that  species  which  visits,  though  rarely,  in  Eng- 
land. 

STORM.  The  causes  of  those  violent  commotions  of 
the  atmosphere  to  which  we  give  the  names  of  storms, 
tempests,  hurricanes,  tornados,  &c,  are  involved  in  great 
obscurity,  chiefly  from  the  difficulty  of  obtaining  a  pre- 
cise knowledge  of  the  various  circumstances  with  which 
they  arc  accomiwuiied.  In  order  to  ascertain  the  general 
laws  of  these  phenomena,  it  would  be  necessary  to  deter- 
mine, in  a  great  number  of  particular  instances,  the  place 
and  time  at  which  the  storm  begins  and  ends,  the  path 
it  describes,  the  extent  of  atmosphere  disturbed,  the  di- 
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every  part  of  the  disturbed  column 
me  of  it*  continuance.  But  several  of  these  joints  could 
only  be  determined  from  the  comparison  of  a  great  num- 
ber of  simultaneous  observations  on  that  tract  of  the 
earth's  surface  orer  which  the  storm  passes  ;  while,  from 
the  nature  of  the  thing  to  be  observed,  it  is  evident  that 
a  few  insulated  observations  is  the  most  that  can  be  ex- 
pected in  almost  any  case.  Besides,  a  storm  for  the  most 
part  passes  over  some  part  of  the  sea,  where,  unless  a 
ship  unfortunately  happens  to  be  caught  in  it,  no  observ- 
ation can  be  made,  or  even  evidence  be  obtained  of  its 
existence. 

It  is  in  the  torrid  zone  that  storms  ditplay  the  greatest 
violence,  and  rage  with  most  destructive  fury.  In  our 
latitudes  they  are  comparatively  rare,  and  in  the  polar 
regions  they  seldom  amount  to  more  than  a  strong 
wind. 

Until  recently  it  was  generally  believed  that  during  a 
hurricane  the  wind  at  every  part  of  the  agitated  mats 
blows  In  a  rectilinear  and  parallel  direction,  and  a  storm 
to  1m-  sufficiently  explained  when  it  was 
as  a  wind  blowing  with  a  velocity  of  100  or  120 
miles  in  an  hour.  A  comparison  of  the  recorded  accounts 
of  the  circumstances  attending  several  storms  has  of  late 
years  shown  that  this  idea  was  erroneous,  and  that  the 
phenomena  are  considerably  more  complicated. 

Franklin  appears  to  have  been  the  lirst  who  remarked 
that  storms  travel  in  a  direction  opposite  to  the  actual 
movement  of  the  wind  at  the  time  the  storm  Is  raging : 
and  he  ascribed  the  phenomenon  to  a  great  btit  partial 
rarefaction  of  the  air,  arising  from  the  sudden  preci- 
pitation of  vapours,  or  other  causes,  the  consequence  of 
which  would  necessarily  be  a  simultaneous  rush  of  wind 
from  all  quarters  to  fill  up  the  vacuity  ;  and  the  mass  of 
air  being  thus  set  in  motion  by  a  sort  of  aspiration,  the 
gale  will  be  first  felt  at  those  places  towards  which  it 
blows.  {Lettert  and  Papers  on  Philosophical  Subjects.) 
In  a  work  on  winds  and  monsoons,  published  in  INOI , 
Colonel  Capper  was  led,  from  a  comparison  of  the  details 
respecting  the  hurricane*  at  Pondlcherry  and  Madras 
in  1760  and  1773,  to  remark  th»it  these  hurricanes  must 
have  been  whirlwinds,  whose  diameters  could  not  exceed 
120  miles,  and  that  the  velocity  of  the  wind  at  any  point 
was  due  to  the  rotatory  velocity  of  the  vertex.  He  also 
supposed  that,  besides  the  gyratory  movement  which 
forms  the  characteristic  of  the  whirlwind,  a  storm  has 
probably  also  progressive  motion.  Colonel  Capper's 
speculations,  however,  appear  to  have  met  with  little  at- 
tention until  the  subject  was  taken  up  by  Mr.  Hedficld  of  j 
New  York,  who.  In  a  series  of  papers  recently  published  I 
in  the  American  journals,  has  diligently  collected  and 
examined  a  great  number  of  observations  relative  to  the 
storms  of  the  West  Indies  and  North  American  coasts, 
and  arrived  at  the  similar  conclusions.  The  following 
general  phenomena  appear  to  be  established  :  —  1.  The 
severest  hurricanes  originate  in  tropical  latitudes  to  the 
north  or  east  of  the  West  India  Islands.  2.  They  cover 
simultaneously  an  extent  of  surface  from  100  to  150  miles 
in  diameter,  acting  with  diminished  violence  towards  the 
exterior,  and  increased  energy  towards  the  interior  of 
that  space.  3.  The  tract  over  which  the  hurricane  passes 
is  not  a  straight  line.  South  of  the  parallel  of  30°  north 
latitude,  it  proceeds  in  a  westerly  course  Inclined  to  the 
north  ;  but  when  it  comes  to  about  this  parallel,  it  changes 
rather  abruptly  to  the  north  and  eastward,  and  continues 
to  Incline  gradually  more  to  the  east.  The  average  pro- 
gressive velocity  appears  to  be  from  fifteen  to  twenty-five 
miles  per  hour.  4.  The  duration  of  a  storm  at  any  par- 
ticular place  depends  of  course  on  the  extent  of  the  mass 
of  agitated  air,  and  the  progressive  velocity  ;  and  storms  J 
of  smaller  extent  move  with  even  greater  rapidity  than 
large  ones.  5.  The  direction  of  the  wind  in  a  hurricane 
is  not  in  the  direction  of  its  progress.  When  the  pro- 
gressive motion  of  the  storm  is  westward,  the  wind  at  the 
commencement  is  from  a  northern  quarter,  and  during 
the  latter  part  of  the  gale  from  a  southern  quarter  of  the 
horizon.  W  hen  the  progressive  motion  is  eastward,  the 
phenomena  are  reversed  ;  the  wind  blows  at  first  from  a 
southern  quarter,  and  towards  the  end  of  the  gale  from  a 
northern  quarter  of  the  horizon. 

From  these  phenomena,  and  particularly  the  last,  Mr. 
Kedlield  concludes  that  the  great  body  of  the  storm 
whirls  in  a  horizontal  circuit  round  a  vertical  or  some- 
what inclined  axis  of  rotation,  which  is  carried  forward 
with  the  storm  ;  and  that  to  a  spectator  placed  at  the 
centre  the  direction  of  the  rotation  is  invariably  from 
right  to  left.  It  is  to  be  understood,  however,  that  the 
phenomena  now  described  and  the  conclusion  drawn  from 
them  apply  only  to  the  northern  hemisphere. 

Another  fact  deserving  of  attention  is,  that  thebaromctcr,  I 
in  all  latitudes,  sinks  during  the  first  half  of  the  storm 
in  every  part  of  Its  track,  and  rises  during  the  second.  This  I 
phenomenon  is  ascribed  to  the  effects  of  the  centrifugal 
force  of  rotation  ;  and  such  is  the  regularity  of  its  occur-  t 
rence,  that  it  has  been  considered  as  affording  of  itself  a 
"  Proof  of  the  rotatory  character  of  the  motion. 
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Colonel  Reid  of  the 
employed  to  restore  the  |_ 
does  blown  down  by  the  great  hurricane  of  If 
to  investigate  the  subject  generally  ;  and  in 
entitled  An  Attempt  to  develop  the  Laws  qf  Storms,  a 
he  has  collected  and  given  the  results  of  an  immn^w 
number  of  details,  obtained  from  an  examination  of  skip* 
logs  furnished  to  him  by  the  admiralty,  and  other  Mann 
These  results  he  considers  as  confirming  in  all  re*f>eu> 
the  conclusions  of  Mr.  Redfield  respecting  the  gyrx' t 
motion  of  the  gale  from  right  to  left  ;  its  progress1  f 
motion  in  a  curve  line,  first  westward,  and  then  toward 
the  north  and  east ;  the  position  of  the  vertex  of  the  com 
at  or  near  the  30th  degree  of  latitude  ;  and  tbe  fall  of  is* 
barometer  during  the  first  half  of  the  storm,  and  its  rw 
during  the  second.  Colonel  Reld  has  also  given  as  ac- 
count of  several  great  hurricanes  in  the  southern  baw> 
sphere,  from  which  it  appears  that  the  southern  stormt 
follow  exactly  the  same  laws  as  the  northern,  but  in  a  re- 
versed order.    The  direction  of  the  rotation  Is  from  kf. 

of  the  gyrating  mass  advances  Irst 

west,  tbe  vertex  of  the  com 
being  at  the  30th  degree  of  south  latitude.  In  the  oortfcm 
hemisphere,  the  West  Indies  and  Atlantic  coast  of  N**ts 
America  appear  to  be  tbe  places  where  storms  mot:  fre- 
quently rage  ;  in  the  southern,  tbe  focus  of  storms  ap- 
pears to  be  placed  near  the  Mauritius. 

Tbe  uniformity  of  the  direction  of  the  rotatory  fdouc 
of  the  hurricane,  and  its  opposite  direction  in  the  oppostr 
hemispheres,  was  explained  by  Mr.  Redfield  from  t*«#» 
retical  considerations  respecting  the  origin  of  storm*, 
which  be  supposes  to  be  produced  by  tbe  mingling  4s* 
collision  of  two  atmospherical  currents  near  the  otfiar 
border  of  the  trade  winds  ;  namely,  the  superior  or  aqut- 
torial  stream,  and  the  polar  stream,  which  constitutes  ti* 
trades.  On  looking  at  the  curves  representing  the  pstt* 
of  the  hurricanes  on  the  charts  projected  by  Mr,  RedSeM 
and  Colonel  Reld,  it  Is  difficult  uot  to  * 
direction  of  their  progressive  motion  is  i 
by  the  configuration  of  tbe  American  i 

The  fact  of  the  whirling  character  ot  storms  has  bees 
controverted  by  Mr.  Kspy,  another  American  writer  <*i 
the  subject,  who  advocates  Franklin's  theory  of  pro- 
gressive motion  in  radial  lines.  Mr.  Espy  states.  Hut 
on  comparing  simultaneous  observations  in  the  raiddk-  A 
storms  and  all  round  their  borders,  he  found  that  tv* 
wind  blows  inward  on  all  sides  of  a  storm  towards  toe 
central  parts,  —  towards  a  point,  if  the  storm  be  round . 
and  if  oblong,  towards  ■  line  extending  through  iu  gn-ati  ■ : 
diameter  ;  and  that  he  had  traced  tbe  effects  of  seven- 
teen storms,  without  finding  a  single  exception  to  t;* 
general  rule.  Professor  Bachc  of  Philadelphia  tna.inta.rj 
the  same  opinion  ;  and  has  described  a  tornado  which 
occurred  at  New  Brunswick  in  183A,  in  which  he  cool,, 
find  no  proof  of  rotation,  the  objects  thrown  down  by  the 
wind  being  all  directed  to  a  centre.  It  is  not  improbat  « 
that  there  may  be  hurricanes  of  both  characters.  An  on- 
line of  Mr.  Kspy's  theory  is  given  In  the  Rcp&rt  e/rsr 
British  Association  for  1M0. 

Independently  of  the  interest  which 
subject  In  a  meteorological  point  of  view,  a 
of  the  general  laws  which  regulate  the 
storms  would  be  of  immense  impor 
would  enable  the  navigator  to  avoid  those  tracts  of  tbe 
ocean  in  which  they  chiefly  prevail  at  particular  seasons, 
or  at  least,  if  surprised  by  a  storm,  to  steer  on  the  course 
by  which  he  may  soonest  escape  from  it  or  fall  into  iu 
wake.  On  either  theory  the  direction  of  the  wind  at  tbe 
commencement  of  the  gale  mutt  indicate,  with  consul,  r- 
able  certainty,  the  quarter  where  the  storm  is  raging  with 
greatest  fury.  (See,  in  addition  to  the  works  already 
cited,  SiUhnan's  Journal  from  1831 ;  Prof.  Forbes  s  Re- 
ports on  Meteorology,  In  the  Reports  qf  the  British  Asso- 
ciation for  1832  and  1840;  and  the  Edtn.  Rexurv  vol 
Ixvili.)    See  also  Wind. 

STO'RTHING.  The  .parliament  of  Norway.  It  it 
elected  once  in  three  years,  and  sits  every  year  for  tbe 
despatch  of  business.  The  election  is  double  ;  evrrv 
qualified  person  (an  owner  or  lifcrenter  of  land  paying 
taxes  In  the  country,  and  every  one  possessing  l.«nd  <>V 


houses  of  160  rix  dollars  value  in  towns)  joining  in  tbe 
election  of  councillors,  who  elect  out  of  their  own  body 


the  representatives  of  the  country. 
75  to  100  in  number.  The  storthing,  when  elected,  divides 
itself  into  two  houses:  one  fourth,  chosen  by  tbe  rest, 
joining  the  laything,  or  upper  house  ;  the  remainder  the 
odelsthing,  or  lower  house.  The  storthing  hat  the  usual 
powers  of  a  legislative  assembly  in  a  constitutional  coun- 
try, and  the  king  has  only  a  suspensive  veto  ;  which,  if 
the  storthing  pastes  a  law  three  times  in  six  tuccejsne 
years,  becomes  of  no  effect. 

STORY.  In  Architecture,  •  subdivision  of  the  height 
of  a  bouse,  comprehending  the  height  ascended  bv  one 
flight  of  stairs. 
STORY  POST..  In  Architecture,  a  vertical  post  to 
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STOVE. 

STOVE.  (Dutch,  ti  »••■.)  A  receptacle  for  the  com- 
r>uittoti  of  fuel  for  the  purpose  of  heating  houses,  &c. 
The  common  fire-grate  for  the  combustion  of  coal,  with 
t*  various  appendages,  is  generally  called  *  stove  ;  hence 
'reMcr  stows,  Bath  stoves.  Sec.  These  are  often,  and 
ndted  generally,  very  unscientifically  constructed,  and 
'alculated  to  consume  a  large  quantity  of  tuel,  with  a 
iruportionate  waste  of  heat.   They  are  generally  in- 

•  nded  to  diffuse  warmth  principally  or  entirely  by  radi- 
j firm,  and  should  be  placedos  near  the  ground  as  possible  ; 
vhile  the  different  parts  Into  the  contact  of  which  the 
turning  fuel  is  brought  should  be  of  fire-brick,  or  some 
imilar  composition,  which  is  a  bad  conductor  but  a  good 
adiator  of  heat.  It  is  manifest  that  in  our  common  fire- 
dace*  the  enormous  volume  of  hot  air  which  passes  up 
ho  chimney  is  not  available  as  a  source  of  heat ;  hence, 
B  colder  climates,  and  where  greater  economy  of  fuel  is 
tudied,  the  fireplace  is  frequently  closed  in,  and  con- 
ained  In  an  iron  box  which  projects  into  the  room,  while 
he  heated  air  before  it  finally  enters  the  chimney  is  made 
o  circulate  through  tubes  or  pipes,  to  which  it  commu- 
nicates much  of  its  excess  of  heat,  and  these  again  impart 
t  to  the  surrounding  air.  What  are  'termed  German 
lures  are  usually  made  upon  such  principles ;  and  in 
hem  the  fuel  is  often  introduced,  and  the  air  required 
or  the  support  of  its  combustion  admitted,  on  the  outside 
>f  the  room  In  which  the  stove  with  its  dues  and  heating 
tirfaces  is  placed. 

In  Amotfs  stoves  the  heat  is  similarly  but  more  scien. 
ifically  economized.  There  is  only  enough  air  admitted 
o  keep  up  the  slow  combustion  of  the  fuel,  and  the  heat 

•  communicated  to  the  radiating  surfaces  of  the  stove  ;  so 
hat  before  the  air  which  has  passed  through  the  fuel 
Inally  enters  the  chimney  it  has  been  deprived  of  the 
rreater  part  of  its  available  heat.  These  stoves  are  also 
o  constructed  as,  by  means  of  thermometric  or  self- 
.cting  registers,  to  adjust  with  much  nicety  the  supply  of 
ir.  so  that  neither  more  nor  less  may  enter  than  is  re- 
tired to  maintain  the  combustion  of  a  given  quantity  of 
uel. 

In  Feetkam's  air-stoves  the  common  open  Ore  is  re- 
ained  ;  but  the  heat  is  to  a  certain  extent  economised  by 
>y  causing  the  hot  air  before  it  enters  the  chimney  to 
ommunicate  a  portion  of  its  heat  to  an  iron  box,  over 
rhich  a  current  of  air  passes  and  is  sent  warm  into  the 

OOtta 

It  is  manifest  that  our  common  open  fires  must  act  as 
>owerfuI  ventilators,  and  that  the  large  quantity  of  air 
t'tiit-h  is  driven  up  the  chimney  must  be  supplied  in 
nine  way  or  other  through  the  apartment  in  which  the 
Ire  is  burning.  This  supply  of  air  is  generally  left  to 
hance,  and  finds  its  way  into  the  room  by  crevices  in 
he  doorways  and  window  sashes,  or  between  the  boards 
if  the  floor,  or  any  similar  accidental  passage  through 
k-hich  it  can  make  its  way  ;  and  as.  in  London  at  least, 
he  air  always  abounds  In  fuliginous  particles,  these  are 
arrled  In  along  with  it,  and  show  its  track  by  the  blacks 
vhtch  It  deposits.  K  this  supply  of  air  is  inadequate, 
ml  it  generally  is  so  in  new  and  well-built  houses,  in 


generally 

■on  sequence  of  the  tightness  of  the  doors,  windows,  and 
loors,  the  chimney  of  necessity  smokes,  and  the  door  or 
vindow  requires  to  be  left  open  to  prevent  such  an  effect. 
This  evil  may  usually  be  effectually  prevented  by  admitting 
resh  air  from  without  through  some  proper  and  adequate 
hannel,  and  various  ornamental  or  concealed  apertures 
nay  be  contrived  for  the  purpose ;  in  the  best  arrange- 
nrnt  of  which,  however,  much  practical  as  well  as  thco- 
••tfcal  skill  is  often  essential. 

When  rooms  arc  warmed  by  German  or  Arnott's  stoves, 
he  ventilating  powers  of  which  arc  very  inferior  to  the 
>|M*n  grate,  ventilation  requires  to  be  strictly  attended 
o.  Where  buildings  are  warmed  by  currents  of  hot  air 
ent  up  from  stoves  on  the  basement  story,  great  attention 
hould  also  be  paid  to  ventilation;  and  in  such  cases  the 
ending  object  should  be  to  send  In  a  large  volume  of  air 
ery  moderately  heated  (to  about  100°),  rather  than  a 
mall  quantity  of  very  hot  aln  the  latter  does  not  readily 
nix  with  the  surrounding  cold  air,  but  forms  a.distinet 
ind  rapidly  ascending  column,  which  does  not  diffuse 
tself  where  most  wanted;  andit  Is  apt  to  have  a  dimgrec- 
iblc  and  burned  odour,  arising  from  the  charring  of  the 
articles  of  organic  dust  which  ore  carried  with  the  air 
»ver  the  too  highly  heated  surfaces  of  the  store  or  flues. 
V  little  aqueous  vapour,  sent  in  along  with  the  warm 
dr  by  placing  a  saucer  of  water  in  some  convenient 
ituatlon.  Is  often  effectual  in  preventing  the  disagree- 
ible  sensation  occasioned  by  respiring  too  dry  an  atroo- 
phere. 

Stovb.  In  Horticulture,  a  structure  in  which  plants 
ire  cultivated  that  require  a  considerably  higher  tern  fe- 
ature than  the  open  air  in  Britain  and  similar  climates. 
There  are  two  or  three  kinds  of  stoves,  but  the  principal 
ire  the  dry  stove  and  the  damp  stove.  The  dry  stove  Is 
i  structure,  the  atmosphere  of  which  is  heated  to  the 
emperature  of  from  bb°  to  60°  during  winter,  in  which 
ire  chiefly  cultivated  succulents;  such  as 
pedes  of  Ceretus,  Cere  us,  Slaphelia, 
1177 


STRENGTH. 

bryanthemwM,  and  other  succulents  having  similar  habits. 
During  winter  these  plants  require  very  little  water, 
and  during  summer  they  require  intense  heat,  and  abun- 
dance of  air  and  water  during  fine  weather.  The  damp 
stove,  sometimes  also  called  the  bark  stove,  requires  a 
temperature  of  between  60°  and  70°  during  winter,  with  a 
proportionate  increase  during  summer  ;  accompanied,  in 
both  seasons,  with  a  high  degree  of  atmospherical  moisture. 
This  moisture  is  produced  partly  by  evaporation  from  the 
bark  bed  in  which  the  plants  are  plunged,  but  chiefly  by 
watering  the  floor  of  the  house,  and  by  syringing  the 
plants.  During  summer  the  plants  in  the  bark  stove  re- 
quire all  the  light  which  the  atmosphere  in  this  country 
is  capable  of  producing,  together  with  abundance  of  air, 
as  in  the  dry  stove.  Both  stoves  are  heated  by  smoke 
flues,  or  by  hot  water  or  steam,  circulated  in  metallic  or 
other  tubes.  The  plants  cultivated  in  the  moist  stove 
are  exclusively  those  of  the  tropics ;  and  those  which 
require  the  highest  degree  of  heat  are  chiefly  Monoco- 
tvlcdonous  plants,  such  as  the  Scitamtnear,  which  include 
the  ginger,  plantain,  banana,  sugar  cane,  pulms,  Orckit 
daecar;  and  such  Dicotyledonous  plants  as  the  bread  fruit, 
the  yam,  mangos  teen,  and  other  Cast  Indian  plants. 
The  bark  bed  is  chiefly  employed  for  producing  a  uni- 
form degree  of  moisture  and  heat  to  the  roots,  and  also  as 
a  reservoir  of  heat  for  the  atmosphere  of  the  house  in 
case  of  any  diminution  from  the  flues,  water  or  steam 
pipes,  or  the  sun.  Stoves  of  every  description  require  a 
constant  degree  of  attention  from  the  gardener  through- 
out the  year,  more  especially  such  as  are  devoted  to  the 
palms,  the  banana,  the  pine  apple,  and  the  Orckidacete. 

STKABI'SMUS.  (Gr.  frfM***  to  sauna.)  An  un- 
natural obliquity  in  the  axis  of  the  eye.  arising  from 
various  causes.  It  mav  often  be,  to  a  great  extent,  over- 
come, especially  In  chfldren,  by  blindfolding  the  sound 
eye,  presuming  one  only  to  be  affected.  In  very  bad  cases, 
especially  those  of  squinting  inward,  and  such  are  by  far 
the  most  common,  on  operation  which  has  lately  been 
introduced  is  often  effectual  in  greatly  relieving  the  de- 
formity ;  it  consists  In  dividing  the  internal  rectus  muscle 
of  the  eyeball,  which  is  done  by  a  ; 


externally  wounding  the  eyelid. 

STRAIGHT  ARCH.  In  Architecture,  the  arch  over 
an  aperture,  whose  introdos  is  straight,  but  with  its  joints 
drawn  concentrically,  as  in  a  common  arch. 

STRAIGHT  JOfNT  FLOOR.  In  Architecture.  See 
Floor. 

STRAI'NING  PIECE.  In  Architecture,  a  piece  of 
timber,  whose  oflice  is  to  prevent  the  nearer  approach  of 
two  pieces  of  timber  in  an  assemblage  of  framing  ;  such  is 
the  collar  in  a  queen  post  roof.    See  Roof. 

STRAIT,  in  Geography,  signifies  a  narrow  pass  or 
frith  separating  one  country  from  another. 

STRA'MONY,  or  THORN  APPLE.  The  Datura 
stramonium  :  an  indigenous  narcotic  plant,  the  seeds  and 
leaves  of  which  are  used  in  medicine.  The  dried  leaves 
arc  occasionally  smoked,  like  tobacco,  for  the  relief  of 
spasmodic  asthma ;  and  an  extract  of  the  seeds  is  used 
as  a  sedative  in  some  painful  chronic  affections.  See 
Datum*. 

STRA'NGURY.  (Gr.  rr?«>-L  a  drop,  and  mjen, 
unne.)  A  difficulty  In  voiding  urine. 

STRATH,  in  Scotland,  is  generally  understood  to  sig- 
nify a  valley  of  considerable  size,  whose  appellation  is 
determined  by  some  river  running  through  it,  or  some 
particular  characteristic. 

STRA'TUM.  When  different  rocks  lie  in  succession 
upon  each  other,  each  Individual  forms  a  stratum.  See 

GlOLOOY. 

STREAK.  The  appearance  which  arises  from 
scratching  a  mineral  with  the  point  of  a  knife.  The 
streak  is  simitar  when  the  colour  of  the  scratch  is  the 
same  as  that  of  the  mineral,  but  dissimilar  when  the  co- 
lour varies. 

STREAM  TIN.  Native  oxide  of  tin.  or  tinstone, 
which  is  found  In  rounded  particles  and  masses,  mixed 
with  other  alluvial  matters.  The  finest  grain  tiu  is  pro- 
cured from  this  ore. 

STRE'LITZ.  (Rus.  plural  strelltty,  said  to  be  de- 
rived from  strelai ;  It.  strale,  an  arrow.)  A  soldier 
of  the  ancient  Muscovite  militia  was  so  called.  The 
strelitxy 

like  the  Turkish 

its  government.  Their  last  revolt  was  in  1608,  during  the 
absence  of  the,  Csar  Peter  I.,  who,  on  his  return,  ca- 
shiered the  corps  altogether. 

STRENGTH,  in  Mechanics,  is  used  in  the  same 
sense  as  force  or  power.  Thus  strength  of  animals  is  the 
muscular  force  or  energy  which  animals  are  capable  of 
exerting ;  strength  of  materials  Is  the  resistance  which 
bodies  oppose  to  a  force  acting  upon  them. 

Strength  of  Animals.  —  It  is  obviously  a  matter  of 
much  importance  to  be  able  to  estimate  with  tolerable 
accuracy  the  effort  which  an  animal  of  the  average 
strength  employed  in  labour  is  capable  of  exerting,  and 
accordingly  very  numerous  observations  have  been  made 
on  the  subject ;  but  this  species  of  force  is  subject  to 


the  only  standing  army  of  the  empire  ;  and, 
ilsh  janissaries,  constantly  interfered  with 
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variation  from  so  great  a  number  of  circumstances,  both 
physical  and  mechanical,  that  the  result!  given  by  dif- 
ferent authors  present  very  little  agreement  with  each 
other,  though  they  are  of  great  Talue  as  affording  data 
for  determining  the  modes  in  which  animal  labour  is 
most  advantageously  employed. 

The  force  which  an  animal  is  capable  of  exerting 
against  an  obstacle  is  greatest  when  the  animal  stands 
still.  When  It  begins  to  move,  a  considerable  part  of  its 
strength  is  expended  in  the  transference  of  its  own  body  ; 
and  the  greater  the  velocity  with  which  It  moves,  the 
lets  will  be  the  load  which  ft  is  capable  of  transporting. 
There  must,  also,  be  a  certain  velocity  at  which  it  can 
only  move  when  It  carries  no  load.  Now,  if  from  the 
total  effect  of  the  muscular  force  exerted  we  subtract 
the  part  which  represents  the  transference  of  the  weight 
of  the  animal  s  body,  the  remainder,  which  is  called  the 
useful  effect^  will  be  obviously  measuredby  the  load  which 

in  a  given  time  ;  therefore,  putting  ir  ■>  the  weight,  i»  «s 
the  velocity,  and  r  ma  the  time,  the  useful  effect  is  repre- 
sented by  the  product  v  r  t.  and  will  be  greatest  when 
this  product  is  a  maximum.  In  order  to  determine  this 
maximum  it  la  necessary  to  establish  a  relation  between 
ip  and  9  (for  the  time  t  may  be  taken  as  unity).  The 
empirical  formula  given  by  Kuler  for  representing  the 
relation  between  the  load  and  the  moving  power  in 
machines  generally  may  be  adopted  for  this  purpose,  as 
it  has  been  found  to  agree  tolerably  well  with  experiment. 
Let  P  denote  the  power  of  the  animal,  or  the  greatest 
load  it  U  capable  of  movtag.^  andc  the^grcatest  velocity 


•  li«-F  (l-^'sand  the 

of  c!*Sef  Machine. 

In  order  to  compare  the  effects  produced  by  different 
animals,  or  by  the  same  animal  under  different  circum- 
stances, it  Is  usual  to  express  the  effect  numerically  in 
terms  of  some  conventional  unit,  which,  as  being  the 
measure  of  a  force,  Is  called  the  dynamic  unit.  Thus,  in 
the  product  art.  we  call  u>  — «  I  lb.,  r  =  1  foot,  and  /  =  1 
minute ;  the  measure  of  the  force  will  be  the  effort  ne- 
cessary to  raise  or  transport  a  pound  through  one  foot  of 
space  In  one  minute  of  time,  tot  example,  Desagulicrs 
asserts  that  a  man  can  raise  a  hogshead  of  water  10  feet 
high  in  a  minute.  Now  a  hogshead  of  water,  vessel  in- 
cluded, weighs  about  MO  lbs.  ;  and  MO  lbs.  raised  through 
10  feet  must  require  the  same  exertion  of  muscular  force 
as  5.VJ0  lbs.  raised  through  one  foot ;  therefore,  the  useful 
effect,  which  in  this  case  is  the  whole  effort,  as  the  man 
stands  still,  is  expressed  by  MOO  dynamic  units,  and  may 
thus  be  compared  with  any  other  effort  which  is  capable 
of  being  similarly  expressed.   Instead  of  a  pound,  aft 


Strength  of  Men.  — -  The  measure  of  human  force  has 
been  the  subject  of  numerous  experiments,  principally 
by  Desaguliers,  Lahirc,  Guenyveau,  Coulomb,  Hchulie, 
Buchanan,  &c,  whose  results  may  be  found  in  most 
treatises  on  practical  mechanics.  These  results  differ 
very  widely,  as  indeed  might  be  expected,  considering 
the  very  great  differences  of  the  force  which  different 
individuals  are  capable  of  exerting,  —  differences  which 
depend  not  only  upon  age,  constitution,  and  habit,  but 
even  upon  climate,  temperature,  and  food. 

Of  the  different  modes  of  estimatlngfhuman  strength, 
the  most  practically  useful  is  the  observation  of  the 
average  effect  produced  daily  by  a  labourer  who  continues 
his  exertions  for  a  number  of  successive  days.  We  shall 
state  a  few  of  the  results  ;  and  for  the  sake  of  com- 
parison reduce  them  to  dynamic  units,  assuming  tho 
unit  to  be  1000  lbs.  avoirdupois  transported  to  the  dis- 
tance of  one  foot  in  one  minute. 

According  to  Coulomb,  a  man  walking  on  a  level 
road  may  travel  at  the  rate  of  80  miles  per  day,  or  364 
feet  per  minute,  and  continue  his  exertions  10  hours  a 
day.  Taking  the  weight  of  the  man  at  180  lbs.,  the 
quantity  of  action  is  23,760  dynamic  units. 

If  instead  of  walking  on  a  level  road  he  mounts  a  stair, 
the  velocity  is  reduced  to  26*4  feet  per  minute,  and  the 
labour  can  be  continued  only  8  hours  a  day.  In  this 
case,  the  effect  produced  is  1901  dynamic  units. 

A  man  walking  on  a  level  road,  and  carrying  on  his 
back  a  weight  of  90  lbs.,  travels  at  the  rate  of  a  mile  and 
a.  half  per  hour,  or  132  feet  per  minute,  and  continues 
his  exertions  7  hours  per  day.  The  useful  effect  is  con- 
sequently 49M9  dynamic  units. 

A  man  climbing  a  stair,  and  carrying  on  his  back  a  load 
equal  to  his  own  weight  or  1  r>0  lbs.,  proceeds  at  an  average 
rate  of  only  7  feet  per  minute,  during  6  hours  a  day. 
The  useful  effect  is  consequently  378  dynamic  units. 

A  labourer  transporting  materials  in  a  wheelbarrow, 
and  returning  unloaded  for  a  fresh  burden,  trar 
load  of  130  lbs.  with  a  velocity  of  90  feet  per 
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working  10  hours  a  day. 
quently  7020  dynamic  unit*. 

The  force  which  a  roan  exerts  in  dragging  a  load  has 
beeu  variously  estimated.  Schulre  estimates  the?  absolve 
effect,  or  that  which  the  man  can  exert  for  a  abort  tiar 
without  moving,  as  equal  to  a  pressure  of  about  107  lbs.  ; 
Bernoulli  at  75  lbs. ;  and  Guenyveau  found  the  absote&r 
force  of  traction,  when  exerted  by  means  of  a  rope  pav- 
ing over  the  shoulder,  to  be  from  110  to  139  lbs.  ADuw. 
ing  the  accuracy  of  Ruler's  formula  above  riven,  ar.4 
assuming  the  action  to  be  a  maximum  when  the  vrlonty 
is  2  miles  per  hour,  we  shall  have  c  =  6 ;  and  if  we  mfai 
assume  the  absolute  force  P  mm  72  lbs.,  then  the  formula 
will  become  ip  =  2  (6  —  *)*,  in  which 
number  of  pounds  corresponding  to  the  force  i 
when  the  velocity  is  v  miles  per  hour.  Thus  when  r  =  9. 
we  have  vr  mm  72  lbs. ;  when  *  «■  8,  we 
lbs.;  and  when  the  velocity  is  4 
force  of  traction  becomes  8  lbs.  I 
the  formula  is  inaccurate,  but  for  moderate  velocttw* 
affords  a  tolerable  approximation. 

The  greatest  velocity  with  which  a  man  can  walk  for  s 
length  of  time,  having  no  load  to  drag.  Is,  according  to 
Schulze,  5  37  feet  per  second ;  according  to  RcroonlL. 
6*56  feet ;  according  to  Guenyveau,  from  6*86  to  Sr**€  feet 
per  second,  or  from  41  to  6j  miles  per  hour. 

According  to  Mr.  Buchanan  (Repertory  of  Arts.  vtU. 
xt.),  the  effective  strengths  of  men  in  working  a  jur  y, 
in  turning  a  winch,  in  ringing  a  bell,  and  rowing  a  b»»at, 
are  respectively  as  the  numbers  100,  167.  25f7,  24*.  TV- 
last  is  one  of  the  most  advantageous  modes  in  » 
human  force  can  be  exerted. 

Porters  in  London  carry  from  200  lbs.  to  300  lb*,  at  th* 
rate  of  3  miles  per  hour  ;  chairmen  walk  at  the  rate  of  4 
miles  an  hour  with  a  load  of  150  lbs.  each  ;  and  it  is  said 
that  an  Albanian  porter  will  carry  from  700  to 
stooping  forward  and  assisting  his  steps  with  a  i 

The  following  results  of  exjwrrimcnt  son  the  com  (tarn  x  e 
strength  of  men  of  different  countries,  with  Kegmer  » 
dynamometer,  are  given  by  M.  Peron  :  —  Knglaod.  71  < ; 
France.  69  2;  Timor,  58  7;  Van  Dieman's  Laud,  51  -  , 
New  Hollaud,  5(r6. 

Strength  of  Horsci  and  other  Quadrupeds.  ~  Of  all 
animals  employed  as  first  movers,  the  horse  is.  bryoud 
question,  the  most  useful,  and  that  whose  labour  is  sus- 
ceptible of  the  most  numerous  and  varied  applications. 
It  is  therefore  very  important  to  ascertain  his  aver*?? 
force;  and  accordingly  a  great  number  of  estimates  hair 
been  published,  both  of  the  amount  of  labour  be  is  capable 
of  performing,  and  of  his  absolute  muscular  power.  For 
the  purpose  of  determining  the  latter,  the  dynarnomefrT 
may  be  conveniently  used ;  but  as  the  action  of  tkt* 
animal  is  very  quickly  reduced  by  continued  exertion,  it 
Is  more  usual  to  estimate  it  according  to  the  amount  of 
daily  labour  performed.  Desaguliers  and  Smeatoa  esti- 
mate the  strength  of  a  horse  as  equivalent  to  that  of  ive 
men  :  the  French  authors  have  commonly  stated  ft  as 
equal  to  that  of  seven  men  ;  and  Schulxe  makes  it  eq-jai 
to  that  of  fourteen  men  in  drawing  horizontally.  Ac- 

safsViSn?  srsAafsESi 

makes  this  number  22,916,  Hachette  2j».(K«).  and  WaU 
33.000.  This  last  estimate  is  what  is  commonly  under- 
stood by  the  term  horse  power  as  applied  to  steam 
engines. 

The  quantity  of  action  which  a  horse  can  exert  di- 
minishes as  the  duration  of  the  labour  Is  proton  f-rt 
Tredgold  gives  the  following  table,  showing  the  averacr 
maximum  velocity  with  which  a  horse 
to  the  i 


Time  of  March.'  <lr**u»«  Velo- 
,„  ■,,,,,  "    '  ntj  i«t  Hour, 
In  Honrs.     j     fB  yuin 
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44  1 
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S  v 

4 

7-3 

9 

4-9 

i 

fr6 

lo 

**  1 

The  useful  effect  a  horse  is  capable  of  produem- 
depends  much  on  the  manner  in  which  his  strength  b 
applied.  One  of  the  best  modes  Is  to  make  him  draw  s 
loaded  carriage.  The  carriers  in  Scotland  usually  trans- 
port in  a  single-horse  cart  weighing  about  7  cwt.  the 
load  of  a  ton,  and  travel  at  the  rate  of  23  miles  per  day. 
Neglecting  the  weight  of  the  animal  and  of  the  cart,  and 
supposing  the  journey  to  be  accomplished  in  10  boon, 
the  useful  effect  reduced  to  dynamic  units  ( 1 000  lbs.  vtir 
foot  in  one  minute)  is  260,19*  dynamic  units. 

Navler  gives  the  following  results:— A  horse  < 
a  cart  a  load  of  1540  lbs.  (700  kilogrammes) 
the  rate  of  216^  feet  per  minute,  during  10 
day.    Here  the  useful  effect  Is  200,046. 

A  horse  harnessed  In  a  coach,  and  drawing  a  load  V 
770  lbs.  avoirdupois,  goes  at  a  trot  at  the  rate  of  433 
minute,  during  44  hours  per  day.    The  usetuJ 
Is  consequently  90,020. 


Digitized  by  Googl^ 


STRENGTH  OF  MATERIALS. 


A  horse  carrying  cm  his  back  a  load  of  2CA  lbs.  can 
ravel  at  the  rate  of  216|  feet  per  minute,  10  hour*  a 
lay.  The  useful  effect  it  34, £M  dynamic  unita.  Going 
it  a  trot  with  double  the  velocity,  during  7  hours  a  day, 
uhI  carrying  a  load  of  176  lb*.,  the  useful  effect  i»  32.007. 

A  horse  harnessed  in  a  mill,  going  at  a  pace  of  195  feet 
>cr  minute,  and  exercising  a  force  equal  to  a  pressure  of 
>9  lbs.,  during  H  hours  a  day,  produces  a  useful  effect  rc- 
>  resented  by  9266  dynamic  units. 

On  the  strength  of  mules,  oxen,  and  the  other  animals 
m  ployed  In  industry,  there  are  few  correct  observations. 
I  he  following  are  the  principal  results.  Taking  the  use- 
.il  effect  of  the  chilly  labour  of  a  man  according  to  Cou- 
omb's  estimate  as  unity,  then  the  comparative  effects  of 
beg  labour  of  some  of  the  othc  animals  applied  in  the 
.une  manner  are  thus  estimated :  — 
For  carrying  loads  in  a  horitontal  plane. 

•  -   1  (Coulomb.) 

•  -   48  (Brunacci.) 

-  6-1  (Wesermann.) 

-  76  (Brunacci.) 
I  with  a  wheel  carriage. 

-  I  (Coulomb.) 
Horse  in  a  4  wheel  waggon  -  175  (Wesermann.) 
Horse  with  a  cart       -       -24  3  (Brunacci.) 
Mule  with  a  cart      -          -23  3  (Brunacci.) 
Ox  with  a  cart           -       -12-2  (Brunacci.) 

The  above  comparisons  are  probably  nearer  the  truth 
ban  the  following,  which  are  usually  quoted  from  Has- 
en f rati  (Encyclopedic  Melhodkjue)  :  — 

In  carrying  loads  on  a  horitontal 
itrength  of  a  man   -  1   Strength  of  a 

—  of  an  eh 

—  of  a  doi 


>ads  In  a 
Streng'th  of  a  man 

—  of  a  horse 

—  of  a  horse 

—  of  a  mule 


of  a  horse  -  8 
of  a  mule  -  m 
of  an  ass  -  4 
of  a  camel  31 

In  drawing  a  weight  along  a  horizontal 


-147 

-  1 

-  3 


of  a  man  -  I 

of  a  horse  -  7 

of  a  mule  -  7 

of  an  ass  -  2 


Strength  of  an  ox 
of  a  dog 
of  a 


4  to  7 

-  O  f. 

-  02 


On  the  subject  of  animal  power  and  the  best  modes  of 
ts  employment,  reference  may  be  made  to  the  following 
vorks  :  —  Coulomb,  Sur  la  Force  dct  Ilammct  I  Mem.  de 
'Acad.);  Prony,  Architecture  Iludrauliaue  ;  Hachette, 
Vraiti  dct  Machine*  ;  Guenyv-*au,  Essat  iur  la  Science 
'et  Machines  :  CoriolU,  Calcul.  de  FEffet  dct  Machines  ; 
lorgnis.  Traitidela  Composition  des  Machines  ;  Weser- 
n.inn,  Taschenbuch  fUr  Slras*rn  und  WegbaubeamU. 

STRENGTH  OF  MATERIALS.  The  force  with 
.  hich  a  solid  body  resists  an  effort  to  separate  its  particles, 
r  destroy  their  aggregation,  can  only  become  known 
rom  experiment ;  nevertheless,  if  we  assume  an  hypo- 
he*!*  to  represent  the  manner  in  which  the  elementary 
•article*  are  arranged  and  cohere,  general  formulae  may 
«  deduced,  which  will  represent  the  comparative  strengtn 
1  bodies  of  different  forms  and  dimensions,  or  submitted 

0  the  action  of  forces  applied  in  different  manners,  and 
vill  consequently  be  of  great  use  in  practical  mechanics. 

There  are  four  different  ways  in  which  the  strength  of 

solid  body  may  be  exerted  :  first,  in  resisting  a  fongi- 
udlnal  ten. ion,  or  force  tending  to  tear  it  asunder ; 
erondly,  in  resisting  a  force  tending  to  break  the  body 
>y  a  transverse  strain  ;  thirdly,  in  resisting  compression, 
r  a  force  tending  to  crush  the  body ;  and  fourthly,  In 
existing  a  force  tending  to  wrench  it  asunder  by  torsion. 
iVe  shall  consider  these  separately. 

1 .  Longitudinal  Tension.  —  The  resistance  opposed  by 
.  solid  body  to  a  longitudinal  strain  is  usually  termed 
he  absolute  strength,  or  force  of  direct  cohesion,  of  the 
««ly.  Two  points  maybe  proposed  for  investigation: 
irst,  to  determine  the  quantity  by  which  a  body  of  a 
:ivcn  length  is  stretched  or  elongated  under  the  action 
>f  a  given  force  or  weight ;  and  secondly,  the  effect  re- 
tired to  separate  the  parts  or  produce  rupture.  Ex- 
periment* have  usually  been  directed  to  the  last  of  these 
•nly.  but  the  first  may  be  determined  indirectly  from 
xperimcnU  on  flexure.  In  bodies  of  a  fibrous  structure, 
s  the  woods,  the  cohesive  force  differs  greatly,  according 
j  the  effect  Is  applied  in  the  direction  of  the  fibres,  or  at 
ight  angles  to  it.  When  the  atrain  ia  exerted  in  the 
Llrection  of  the  fibres,  the  cohesive  force  obviously  d<*. 
ends  on  two  circumstances  only  —  the  strength  of  each 

lire,  and  their  number  ;  and  In  general,  In  bodies  of  the 
ame  substance  and  structure,  the  strength  la  proportional 

»  the  transverse  area  of  the  body,  and  to  a  certain  con- 
tent which  must  be  determined  by  experiment. 

Suppose  the  body  to  be  a  prism  or  cylinder,  and  let  A  be 
be  area  In  square  inches  of  a  section  perpendicular  to  Its 
riig^or^the^irectmn  of  the  force;  W  the  weight  in 

iUthe^*bsU^ 

noun-  tin-  cohesive  force  of  »  r.nt  whose  transverse 

1  ction  is  one  square  inch  ;  then  W  s  $  A,  or  a  =  W  -f-  A. 
ij  a  rectangular 
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respectively  a  and  A,  we  have  A  =  a  b :  whence  W  =  s  a  b, 
s  =■  W  -f-  a  fc.  |n  a  cylindrical  rod  whose  radius  is  r,  we 
have  A:rr!(»  =  314159) ;  whence  W*»*  tr  r«,  and*  - 
W  -5-  »  r*. 

Under  the  term  Conic  won  we  have  already  given  a  tabic 
of  the  values  of  s  in  respect  of  different  v.  oods  and  metals. 
For  further  information,  the  reader  is  referred  to  Barlow's 
Treatise  on  the  Strength  of  Timber.  t{C.  (I 837):  but  a 
much  more  ample  collection  of  experimental  results  will 
be  found  in  the  work  of  Navler,  Return*  des  1. <  cons,  Ac., 
tur  r  Application  de  la  Mtcanique  d  f  Etablisietnent  des 
Constructions  et  des  Machines.  We  may  remark,  that 
although  the  longitudinal  tension  is,  with  respect  to  me- 


action,  the  simplest  of  all  the  strain*  to  which  a 
solid  body  can  be  subjected,  it  ia  the  most  difficult  to 
submit  to  experiment,  by  reason  of  the  enormous  forces 
required  to  produce  rupture,  and,  in  the  case  of  fibroua 
bodies,  the  difficulty  of  applying  those  forces  in  the  direct 
line  of  the  fibres.  If  the  fibre*  are  not  all  subjected  to 
the  same  strain,  it  is  obvious  that  the  direct  cohesion 
will  be  estimated  at  less  than  Its  real  value ;  and,  a* 
Mr.  Barlow  remarks,  it  la  probably  owing  tothia  circum- 
atance  that  so  little  agreement  ia  found  in  the  results  of 
experiments. 

2.  Transverse  Strength .  —  When  a  body  suffers  a  trans- 
verse  atrain,  the  mechanical  action  which  takes  place 
among  the  particles  ia  of  a  more  complicated  nature. 
Galileo  was  the  first  who  attempted  to  give  a  rational  ex- 
planation of  this  action,  and  to  submit  the  strength  of  the 
materials  used  in  the  mechanical  arts  to  the  measures  of 
geometry  and  arithmetic.  He  assumed  that  all  solid  bodies 
'  of  numerous  small  parallel  fibres,  perfectly 
;  and  that  when  they  break  the 
i  give  way  in  succession,  the  body  turning 
on  the  last  which  give  way  as  on  a  hiuge,  and  the  strain 
on  each  fibre,  previous  to  the  rupture,  being  proportional 
to  Its  distance  from  the  quiescent  fibre*.  From  thla  it 
follows  that  the  resistance  of  a  beam  to  a  transverse 
strain  is  in  tho  compound  ratio  of  the  strength  of  the 
indiv  idual  fibres,  the  area  of  the  cross  section,  and  the 
distance  of  the  centre  of  gravity  of  the  cross  section  from 
the  points  round  which  the  beam  turns  in  breaking. 

The  first  who  attempted  to  submit  the  theory  of  Galileo 
to  actual  experiment  was  Mariottc,  whose  result*  were 

rublished  In  his  Traitt  tur  les  Mouvements  des  Eaur, 
680.  These  experiments  attracted  the  attention  of  Letb- 
nita,  who,  in  the  Acta  Eruditorum  for  1684,  pointed  out 
defects  of  the  theon  and  proposed  a  different  hypothesis. 
Leibuitz  assumes  that  every  body  before  it  breaks  admits 
of  a  certain  degree  of  extension,  and  consequently  the 
fibre*  arc  neither  inflexible  nor  inextensible.  He  further 
assumes  a  principle  first  proposed  by  Hooke  ;  namely, 
that  the  strength  of  each  fibre  under  the  action  of  a 
straining  force  varies  with  the  degree  of  extension,  or  I* 
proportional  to  the  distance  of  the  fibre  from  the  fixed 
point  about  which  the  beam  I*  supposed  to  turn.  In  this 
hypothesis,  the  beam  is  still  supposed  to  turn  about  it* 
upper  or  lower  edge,  or  that  all  the  fibre*,  excepting  the 
quiescent  one*,  are  In  a  state  of  tension  ;  although  it  had 
been  remarked  by  Mariotte  (and  is  indeed  sufficiently 
obvious),  that  when  flexure  take*  place  part  of  the  fibre* 
only  are  in  a  state  of  tension,  another  part  being  com- 
pressed, so  that  the  line  about  which  the  beam  turns  is 
somewhere  within  the  section  of  fracture.  Professor 
Ho  bison  appears  to  have  been  the  first  who  distinctly 
showed  that  the  position  of  the  neutral  oris  is  a  necessary 
datum  in  the  solution  of  the  problem. 

Although  it  cannot  be  doubted  that  the  hypothesis  of 
Galileo  is  at  variance  with  the  precise  fact,  vet  it  Is  found 

;  and  indce 


to  be  sufficient  for  practical 

results  which  it  gives  appear  to  agree  nearly  as  well  with 
experiment  as  those  which  arc  derived  from  a  more  re- 
fined theory  and  more  elaborate  calculations.  It  has, 
therefore,  on  account  of  its  great  simplicity,  been  very 
generally  adopted  by  writers  on  mechanics.  We  shall 
here  briefly  state  the  principal  result*. 
Suppose  a  prismatic  beam  A  B  to  have  one  end  firmly 

fixed  In  a  wall,  and  a  weight 
W  to  be  suspended  from  the 
other  end,  the  beam  lying  ho- 
rizontally. According  to  tho 
hypothesis,  the  fibre*  are  in- 
flexible and  inextensible.  so 
that  no  bending  takes  place ; 
and  when  the  rupture  com- 
mences the  fibres  first  give  way  at  the  upper  side  C, 
and  the  beam  turn*  about  A  as  upon  a  hinge.   The  two 

n  are,  therefore,  the  weight  W 
lever  A  B,  and  the  resistance  of 
AC;  and  at  the  instant  pre- 
the  two  f 


A 

the  resistance  of  any  fibre  in  the  section  A  C  is  the  abso- 
lute strength  of  the  fibre  multiplied  into  It*  distance  from 
the  point  A  ;  therefore  the  whole  resistance  of  the  beam 
is  formed  by  multiplying  each  differential  element  of  the 
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mi  the  lowest  point,  a  =  the  absolute  strength 
t  of  surface,  the  resistance  to  fracture  is  «  c  A. 
the  breaking  weieht  in  nounds  and  /  =  A  11. 
1  of  the  beam  ;  then  the  moment  ot  the  force 


Into  strength,  and  taking  the  sum  of  ail  the  products. 
But  this  is  equivalent  to  the  product  of  the  area  of  the 
by  the  distance  of  its  centre  of  gravity  from  A, 
by  the  absolute  strength ;  hence  if  we  put  A  =  the 
of  the  section,  c  =■  the  distance  of  its  centre  of 
gravity  from  the  lowest  point,  a  m  the  absolute  strength 
of  the  unit 
Let  W 
the  length 

tending  to  produce  fracture  is  W  /,  and  the  equation  of 
equilibrium  is  W  /  —  *  r  A  ;  whence  W-icA-f/.  or 
$  mm  W  I  -f-  c  A. 

In  a  rectangular  beam  whose  breadth  is  6,  and  thick- 
ness or  depth  d,  we  have  A  ™  /;  rf,  r  =  \  d ;  whence  W  = 
a  ft  <f  -J-  2  / :  or  the  strength  of  the  beam  is  directly  as  its 
breadth  and  the  square  of  its  depth,  and  Inversely  as  it* 
length. 

In  a  square  beam  bad,  whence  Wnjl'ij  /. 

In  a  square  beam  whose  diagonal  is  vertical,  we  have 
A  =  o»,  and  c  =  1  a  \?  2  ;  whence  W  =  s  a*  v"  2  -r  2  /. 
The  beam  ought,  therefore,  to  be  stronger  in  this  position  ; 
but  this  result  of  the  theory  is  contradicted  by  expe- 
rience. 

If  the  beam  be  cylindrical,  and  r  be  the  radius  of  its 
section,  than  A  «=  w  rJ,  and  c  =  r;  whence  W  =  x  s  r3 
-T-/. 

In  a  cyllndric  tube,  the  radii  of  whose  external  and 
internal  surfaces  are  respectively  r  and  r*.  we  have  A  =» 
*  (r'-r**).  c  =  r;  whence  W«-*sr  (r*-^)  +  I. 

From  the  two  last  cases  it  maybe  shown  that  the  strength 
of  the  tube  is  to  the  strength  of  the  same  quantity  of 
matter  formed  into  a  solid  cylinder  In  the  ratio  of  r  to 
y/(r*  —  rrl) ;  so  that  a  tube  may  be  much  stronger  than 
the  tame  quantity  of  matter  in  a  solid  form.  This  prin- 
ciple furnishes  an  explanation  of  many  facts  in  the  eco- 
nomy of  nature.  To  obtain  the  greatest  strength  with 
the  least  possible  weight,  the  bones  of  animals  and  the 
quills  and  feathers  of  birds  have  the  form  of  hollow  tubes  ; 
and  the  same  arrangement  Is  observed  in  many  of  the 
vegetable  tribes,  as  the  Gramina. 

In  the  preceding  formulae  the  weight  of  the  beam  is 
neglected,  as  inconsiderable  in  comparison  of  the  weight 
applied ;  but  since  in  similar  beams  of  the  same  sub- 
stance the  strength  increases  as  the  square  of  the  depth, 
while  the  weight  increases  as  the  cube,  there  is  conse- 
quently a  limit,  which  if  a  beam  of  a  given  shape  and  of  a 
given  materials  were  to  reach  it  could  only  bear  its 
weight,  and  would  be  broken  bv  any  further  increase. 


A  B  to  be  laid  horizontally  on  twe 
props,  and  to  be  broken  by  a 
weight  placed  at  equal  distances 
between  them,  the  pressure  will 
be  equally  shared  between  the 
props  ;  and  since  by  the  hypothe- 
sis fracture  takes  place  without 
w  bending,  the  effect  will  be  the 

same  as  if  the  beam  had  been 
fixed  at  the  middle,  and  each  end  acted  upon  by  a  force 
equal  to  half  the  weight,  but  directed  upwards.  Tnc  break- 
ing weight  is  consequently  double  of  that  whtch  would  be 
required  to  break  a  beam  of  half  the  length  having  one  end 
fixed  in  a  wall ;  or  the  transverse  length  of  the  beam 
when  supported  at  one  end  is  four  times  us  great  as  that  of 
the  same  beam  supported  at  one  end  only,  and  having  the 
weight  suspended  from  its  other  extremity.  In  this  case, 
therefore,  when  the  beam  Is  rectangular,  W  =  2  a  b<P -j-  /; 
when  the  beam  is  square,  W  as  2  a  ft3  -f>  /  ;  when  cylin- 
drical, Wsivir1-!-/;  and  so  with  the  other  cases. 

When  the  horizontal  beam,  instead  of  being  merely 
supported,  is  firmly  imbedded  in  a  wall  at  each  end,  the 
resistance  will  be  equal  to  that  of  the  same  beam  merely 
supported  at  each  end,  added  to  the  resistance  of  two 
beams  of  half  the  length  fixed  at  one  end  only,  and  acted 
upon  by  half  the  weight.  For  it  is  manifest  that  three 
fractures  must  take  place,— one  in  the  middle,  and  one  at 
each  end  ;  and  the  strain  in  the  middle  is  equal  to  that  of 
the  supported  beam,  which  has  just  been  shown  to  be 
I  a  ft  a1  -f-  /;  and  that  at  each  end  is  one  fourth  of  this, 
or  I  a  6  d2  -T-  /  ;  therefore  the  whole  weight  W,  under 
which  if  suspended  from  the  middle  the  beam  will  give 
way,  is  W  =  3  a  ft  d*  -i-  /. 

On  the  same  principle  it  may  bo  shown  that  when  a 
beam  is  supported  at  both  ends,  the  weight  which  it  is 
able  to  bear  at  any  point  is  inversely  as  the  rectangle 
under  the  segments  into  which  it  is  divided  by  that  point. 
Hence  a  beam  supported  at  both  ends  is  weakest  in  the 
middle,  the  rectangle  under  the  segments  at  that  point 
being  a  maximum.  It  also  follows  that  when  the  pressure 
is  equally  distributed  over  the  whole  beam,  twice  the 
weight  will  be  required  to  break  it. 

when  the  beam,  instead  of  being  laid  horizontally,  is 
inclined,  its  strength  is  increased  in  the  ratio  of  unity  to 
the  square  of  the  cosine  of  the  angle  of  inclination.  This 
consequence  of  the  theory,  however,  can  obviously  hold 
only  within  certain  limits  ;  Inasmuch  as  it  would  give 
the  strength  equal  to  infinity  when  the  inclination  Is  a 
right  an^le.  or  when  the  load  Is  applied  eudwUe, 


In  the  hypothesis  of  Galileo,  from  which  the  preceJL-s 
results  have  been  deduced,  the  beam  is  supposed  f>  be 
absolutely  inflexible,  which  is  not  the  case  with 
terial  substance  ;  and  although  th 
accurate  in  their  application  to  architect  ux 
nical  purposes,  yet  in  the  comparison  of 
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suming  that  the  flexure  takes  place  only  at  the  sectkr.  d 
fracture,  and  that  the  fibres  remain  In  extensible  in 
other  point,  deduces  the  following  formulae  for  the 
verse  strain,  which  agree  very  well  with  the  experbbcau. 

As  before,  let  /  denote  the  length,  b  the  breadth,  sod  i 
the  depth  of  the  beam,  all  in  Inches  ;  and  let  «a  N -  r  • 
angle  of  deflection,  W  the  breaking  weight,  and  SV;t 
resistance  of  a  rod  whose  section  is  one  square  inch.  W 
and  S  being  expressed  in  pounds ;  then, 

1 .  When  the  beam  is  fixed  at  one  end  and  loaded  at  th? 
other,  S  =  W  /  cos.  A  --',<;  . 

2.  When  the  beam  is  supported  at  each  end,  and  lcad*ti 
in  the  middle,  S  =  W/  sec.  «A  -r  4  ft  d*  ; 

8.  When  the  beam  is  fixed  at  each  end  and  lo.-ulf-d  to  tt  - 
middle,  S  =  W  /  sec. »  A  H-  6  ft  cP. 

The  angle  of  deflection  being  small,  its  secant  in  th? 
ordinary  applications  may  be  considered  as  equal  t  > 
unity  :  and  if  we  also  write  }i  i 
formula*,  they  will  become  the 
from  the  hypothesis  of  Galileo. 

The  preceding  results  have  i 
strength  of  the  beam,  or  to  the  w< 
support  without  being  broken;  bi 
portant  to  know  the  amount  of  deflection  which  a  gr»«a 
weight  will  produce  in  a  beam  of  a  given  material  and  vl 
given  dimensions.  Suppose  a  prismatic  beam  to  be  firmli 
fixed  at  one  end,  and  to  have  a  weight  suspended  from 
the  other ;  then,  if  we  adopt  the  hypothesis  that  the  t \- 
tension  of  the  fibres  at  each  point  Is  proportional  to  the 
straining  force,  the  curvature  at  the  different  points  and 
the  law  of  the  action  which  takes  place  may  be  deduced 
from  the  properties  of  the  elastic  curve.  (See  Elsstii 
Curve.)  The  following  results  of  theory  are  confirmed 
by  the  experiments  of  Dupin  and  Barlow. 

1.  The  deflections  of  a  beam  loaded  with  different  small 
weights  are  proportional  to  those  weights.  %.  The  de- 
flection, ceteris  paribus,  is  directly  as  the  cube  of  the 
length,  inversely  as  the  cube  of  the  depth,  and  inversely 
as  the  breadth.  Hence  if  /  denote  the  length,  ft  tbr 
breadth,  d  the  depth,  and  k  the  deflection  (that  is.  tbr 
distance  to  which  the  loaded  end  of  the  beam  U 
below  the  horizontal  line),  all  expressed  in  inch. 
If  u>  be  the  weight  in  pounds  which  the  body  can 
without  its  elasticity  being  impaired,  then  k  is 
tional  to  u>  P  +  biP;  or  if  we  assume  E  as  the 
modulus  of  elasticity,  R  =  to  P  -r  *  6  <P. 

The  deflection  of  a  beam  fixed  at  one  end  and  loaded 
at  the  other  is  double  that  of  a  beam  of  twice  the  least  a 
supported  at  both  ends  and  loaded  at  the  middle  with  a 
double  weight,  supposing  the  strain  to  be  the  some  ia 
both  cases  ;  consequently,  when  the  weights  are  the  same, 
the  deflection  in  the  first  case  is  to  that  in  the  second  a* 
4:1;  and  when  the  length  and  weight  are  both  the  same, 
the  deflections  (which  vary  as  the  cubes  of  the  lengths)  »'.B 
be  to  each  other  as  32  :  1 .  In  the  case  of  the  beam  sup- 
ported at  both  ends,  the  formula  therefore  becomes  E  «= 
w  P  -r-  32  *  6  <P. 

From  the  table  of  data  given  by  Barlow  (Strength 
Timber,  p.  150.)  we  extract  the  following  mean  results  <4 
experiments  (on  beams  supported  at  both  ends), 
the  dock-yard  at  Woolwich,  for  determ' 
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From  the  mean  of  a  number  of  experiments  by  Tred- 
gold  the  values  of  E  and  S,  for  rectangular  i 
were  found  to  be  K  =  2254000.  S  =  7h20. 

3.  Resistance  uf  Bodies  to  Forces  tending  to  < 
—  The  resistance  of  a  body  to  a  crushing  force  might  he 
supjiosed,  d  priori,  to  follow  the  same  law  as  the  absolute 
force  of  cohesion,  and  consequently  to  depend  only  upon 
the  area  of  the  section  and  the  force  of  aggregation  of  the 
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.vxrtlcles.  It  If  found,  however,  by  experiment,  that  the 
.hickness  of  the  body  (or  length,  if  the  force  it  applies! 
Midwife)  has  an  important  influence  on  the  amount  of 
.»rt»»»urt  it  U  capable  of  bearing.  Very  thin  platet  are 
-eadily  crushed  ;  and  the  resistance  appear*  to  increase 
with  the  thickness  up  to  a  certain  maximum,  after  which 
t  diminishes.  The  theory  of  the  refinance  of  pillars, 
A-hich  if  of  great  Importance  on  account  of  its  appli- 
cation to  architectural  purposes,  was  investigated  by 
Kuler  ;  and,  according  to  the  hypothesis  adopted  by  him, 
ho  strength  variet  directly  at  the  fourth  power  of  the 


•  or  tide,  and  inversely  as  the  square  or  the  length 
This  is  confirmed  by  the  recent  experiments  of  Mr. 
Hodgklnson  (Phil.  Trans.  1840)  in  respect  of  pillars  of 
wrought  iron,  or  timber ;  but  in  the  case  of  pillars  of 
•a*t  iron,  the  powers  of  the  diameter  and  length  were 
tomewhat  different.  Mr.  Hodgklnson  found  from  a  mean 
tf  experiments  that  a  solid  uniform  pillar  of  cast  iron, 
whose  transverse  section  Is  one  square  inch,  is  destroyed 
sy  a  weight  of  98922  lbs.,  or  44*16  tons.  Assuming  this 
is  a  unit  of  measure,  he  gives  the  following  formula  (as 
-epresentlng  his  experiments),  In  which  s  Is  the  strength 
)r  weight  In  lbs.  that  would  crush  the  pillar,  d  the 

1-7 


viz.  s  = 


XsJ^+l 


tiameter,  and  /  the  length  ; 

This  formula  applies  to  pillars  of  which  the  lengths 
ire  twenty-five  times  the  diameter  and  upwards,  and 
*  hich  are  perfectly  flat  at  the  ends.  When  the  ends  of 
i  pillar  are  rounded,  so  that  the  load  bears  only  on  the 
middle  fibres,  the  strength  is  greatly  reduced.  In  pillars 
whose  length  is  thirty  times  the  diameter,  or  upwards, 
Mr.  Hodgkluson  found  the  strength  of  those  with  flat 
.'Mils  to  be  about  three  times  greater  than  the  strength 
tf  others  of  the  same  dimensions  with  round  ends,  the 
moan  ratio  being  3*  167.  In  shorter  pillars  the  ratio  was  not 
"omttant.  The  strength  of  a  pillar  is  slightly  increased 
t>y  placing  discs  on  the  ends  to  increase  the  bearings. 

Mr.  Hodgklnson  gives  the  following  results  of  his  ex- 
periments on  the  resistance  to  a  crushing  force  of  short 
pillars  of  some  of  the  most  common  descriptions  of  wood, 
the  force  being  applied  in  the  dlrectiou  of  the  fibres. 
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The  results  In  the  first  column  were  deduced  in  each 
case  from  experiments  upon  cylinders  of  wood  turned  to 
one  inch  diameter,  and  two  inches  long,  flat  at  the  ends. 
The  wood  was  moderately  dry.  The  second  column  gives 
the  mean  strength  from  similar  specimens  after  being 
turned  and  kept  dry  in  a  warm  place  two  months  longer. 
The  great  difference  in  the  strength  frequently  seen  in  the 
two  columns  shows  strongly  the  effect  of  drying  upon 
wood,  and  the  great  weakness  of  wet  timber. 

Mr.  T  red  gold  found  that  cast  Iron  is  crushed  by  a  weight 
of  113,000  lbs.  upon  a  square  inch,  and  will  bear  15,300  lbs. 
without  permanent  alteration. 

A.  Strength  of  Torsion. —  The  resistance  which  bodies 
oppose  to  a  force  tending  to  wrench  them  asunder  has 
Ir.-quently  been  made  the  subject  of  experiment.  The 
following  results,  showing  the  comparative  strength  of 
various  metals,  as  ascertained  by  resistance  to  torsion,  is 
Mr.  Ilennie.  For  the  law  according  to  which 
is  evolved  in  the  case  of  slender  metallic 
f fibrous  substances,  when  the  twisting 
Is  less  than  Is  necessary  to  produce  a  permanent 
of  structure,  we  refer  to  the  term  Toasiox. 
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STROPHE. 

Mr.  Banks  (on  the  Power  of  Machines)  states,  as  the 
mean  result  of  several  experiments,  that  a  bar  of  cast 
Iron,  one  inch  square,  is  wrenched  asunder  by  a  weight 
of  631  lbs.  avoirdupois,  applied  at  the  extremity  of  a  lever 
two  feet  in  length.  Otnor  experiments  on  the  force  of 
torsion  are  given  by  G.  Bevan  (Phil.  Trans.  1829),  and 
Savart  (Annates  de  Chimie,  August,  1*29). 

For  further  information  on  this  subject,  in  addition  to 
the  works  already  quoted,  see  Rondclet.  yfr/oV  Batir:  Gl- 
rr^Trait^Ana/^tte  dela  Rijistancc  des  Svtides  ;  Tred- 


'ssau  oh  the  Strength  of  Cast  Iron  ; 
the  Power  of  Machines  ;  Hodgkluson.  Transactions  of  the 
British  Association,  vol.  ri. ;  and  Phil.  Trans.  1840,  Ac. 

STREPSI'PTEKANS,  Sirepsiptera.  (Gr.  rrprnt, 
twisted  ;  wrt#n,  a  wing.)  The  name  given  by  Kir  by  to 
the  order  of  Insects  which  he  discovered  to  possess  ru- 
dimental  elytra  in  the  form  of  linear  and  spirally  twisted 
scales . 

STRETCHER.  In  Architecture,  a  brick  or  stone 
laid  horiiontally  with  its  length  in  the  direction  of  the 
face  of  a  wall. 

STRETCHING  COURSE.  In  Architecture,  a  course 
in  which  the  bricks  or  stones  arc  laid  horizontally  with 
their  lengths  in  the  direction  of  the  face  of  the  wall  Sec 
Headers  and  Heading  Coimsi. 

STRE'TTO.  (It.  narrow.)  In  Music,  a  term  indi- 
cating that  the  measure  to  which  it  is  affixed  is  to  be 
performed  short  and  concise,  hence  quick.  It  is  the  op- 
posite of  largo. 


of  a 


STRI'ATK.  (I. at.  stria,  a  groove.)  In  Zoology, 
when  a  surface  is  painted  or  tmpressed  with  several  nar- 
row transverse  streaks. 

STRICT.   (Lat.)   In  Architecture,  the  i 
column. 

STRIGI'D-E.  The  name  of  the  family  of 
Raptores  of  which  the  owl  (Strix)  Is  the  type. 

STRING  BOARD.  In  Architecture,  a  board  with 
its  face  next  the  well-hole  in  a  wooden  staircase,  which 
receives  the  ends  of  the  steps. 

STRING  COURSE.  In  Architecture,  a  course  run- 
ning quite  along  the  face  of  a  building,  the  prefecture 
whereof  is  small  in  proportion  to  its  height. 

STRO'BILE,  or  STRO'BILUS,  is  the  fruit  of  the  flr 
tree,  to  which  the  common  name  of  cone  is  assigned.  It 
may  be  defined  to  bo  a  spike  of  very  imperfect  flowers 
subtended  by  bracts,  which  are  woody,  pressed  close  to 
each  other,  and  in  many  cases  consolidated. 

STRO'MBUS.  The  name  of  a  shell-flsh  in  Pliny. 
This  term  was  applied  by  Linnaeus  to  a  genus  of  the 
Vermes  Testacea.  characterized  by  the  form  of  the  shell, 
of  which  the  aperture  is  much  dilated,  the  lips  expanding, 
and  produced  into  a  groove  leaning  to  the  left.  The 
Mollusca  to  which  this  character  is  applicable  form  a 
group  of  Pcctinlbranchiute  Gastropoda  in  the  system  of 
Cuvier,  which  has  been  subdivided  into  the  genera 
Strombus  proper,  Pterocera,  Lam.,  Ac. 

STRO'NGYLUS.  A  genus  of  intestinal  worms  in 
Rudolphi's  classification,  characterized  by  having  a  cy- 
lindrical body,  the  anal  extremity  of  which,  in  the  male, 
is  surrounded  by  a  kind  of  pouch  of  a  varied  shape,  from 
which  Is  protruded  a  small  filament  or  splculum,  pro- 
bably subservient  to  generation.  The  mouth  is  orbi- 
cular, sometimes  armed  with  spines,  as  in  the  Strongt/ltt* 
I  armatus.  which  infests  the  mesenteric  arteries  of  the 
horse  and  ass,  producing  aneurisms ;  sometimes  the 
mouth  is  surrounded  by  tubercles  or  papillae,  as  in  the 
Strongytus  gigas,  which  is  sometimes  found  in  the  kid- 
ney of  the  human  subject. 

STRO'NTIA.  An  earth  contained  in  a  mineral,  gene- 
rally of  a  pale  green  tint  and  radiated  crystalline  texture, 
found  at  Strontian  In  Argyleshire.  It  is  a  carbonate  or 
strontia.  Strontia  Is  the  oxide  of  a  metallic  base,  the 
properties  of  which  are  very  imperfectly  known,  called 
strontium  ;  the  equivalent  of  strontia,  or  oxide  of  stron- 
tium (composed  of  44  strontium  and  8  oxygen),  is  52.  It 
has  a  caustic  taste,  an  alkaline  reaction,  and  a  degree  of 
solubility  in  water  intermediate  between  lime  ami  ba- 
ryta. The  salts  of  strontia  are  generally  obtained  by 
dissolving  the  natural  or  artificial  carbonate  In  the  acids ; 
those  which  are  soluble  give  the  flame  of  burning  bodies 
a  fine  rose  red  colour  :  the  nitrate  of  strontia  is  used  for 
this  purpose,  and  with  beautiful  effect,  in  theatrical  ex- 
hibitions and  fire-works.  The  sulphate  of  strontia  is 
found  native:  it  Is  an  Insoluble  white  powder  when  ar- 
tificially prepared.  Some  of  its  native  varieties  hare  a 
pale  blue  tint,  whence  the  term  ceelestine.  A  colourless 
prismatic  crystalline  variety,  of  great  beauty,  is  found 
associated  with  the  native  sulphur  of  Sicily. 

STRO'NTIANITE.  Native  carbouate  of  strontia. 
STRO'PHE.  (Gr.rrC#;r„o  turning.)  A  division  of 
a  Greek  choral  ode  answering  to  a  stanza.  The  name  is 
derived  from  rretfur.  to  turn,  because  the  singers  turned 
in  one  direction  while  they  recited  that  portion  of  tho 
poem  ;  they  then  turned  round  and  Ming  the  next  portion, 
which  was  of  exactly  tho  same  length  and  metre  as 
the  preceding,  and  was  termed  the  antistrophc  (i,ri- 
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rr{i*»j,  from  «»r»,  opposite).  These  were  tomcttmes  fol- 
lowed by  another  strophe  And  anttstrophc,  sometimes  by 
a  single  stanza  called  the  epodc  (  it»S«). 

STROPHI'OL^:.  In  Botany,  synonym  otCaruncula, 
which  see. 

STROPHU'LUS.  (Lat.)  The  red  gum  ;  an  eruption 
|M*cullar  to  infants. 
STRUMA.  (Lat.)  In  Anatomy,  an  enlarged  gland 
Struma.  In  Botany,  a  swelling  that  is  present  in 
some  leaves  at  the  extremity  or  the  petiole,  where  it  is 
connected  to  the  lamina  ;  as  in  Mimosa  sensitwa.  The 
term  also  used  in  describing  mosses  to  denote  a  dilata- 
tion or  swelling  that  is  at  times  present  u,k>u  one  side 
of  the  base  ofthetheca. 

STRUT.  In  Architecture,  a  piece  of  timber  obliquely 


from  a  king  or  queen  post  to  support  a 
It  Is  sometimes  called  a  brace.   See  Rook. 

STRUTHIO'NID.t;  (Struthto,  o»  ostrich.)  The 
name  of  a  family  of  terrestrial  birds.  Incapable  of  flight, 
with  very  short  or  rudimental  wings,  and  long  and  strong 
legs  ;  including  the  ostrich  and  other  congeneric  spe- 
cies which  constitute  the  order  Cursores  of  Kirby,  and 
the  family  Brevipennes  in  the  system  of  Cuvier. 

STRY'CHNIA.  A  poisonous  vegetable  alkaloid,  dis- 
covered in  1818  by  Pelleter  and  Caventou  in  the  seed  of 
the  Strychnus  ignatia  and  Nut  vomica,  and  also  In  the 
upas  poison.  It  is  almost  insoluble  in  water,  but  very  so- 
luble in  boiling  alcohol,  from  which  It  Is  deposited  by 
careful  evaporation  in  small  white  crystals.  It  Is  so  vi- 
rulently poisonous  that  half  a  grain  blown  into  the  throat 
of  a  rabbit  occasioned  death  in  five  minutes ;  its  operation 
is  accompanied  by  lock-jaw  and  by  other  tetanic  affections. 
The  chemical  equivalent  of  strychnia  Is  about  2S8.  It 
probably  consists  of  30  atoms  of  carbon,  16  hydrogen, 
3  oxygen,  and  1  nitrogen. 

STU'BBLE.  The  root  ends  of  stalks  of  corn,  left  in 
the  field  standing  as  they  grew  after  the  com  has 
been  reaped  by  the  sickle  or  scythe.  In  some  parts  of 
the  country  only  a  small  portion  of  the  straw  is  cut  off 
with  the  cars  of  corn,  and  the  stubble  In  that  case  is  a 
foot  or  eighteen  inches  in  length  ;  but  in  others  the  corn 
is  cut  as  close  to  the  surface  as  possible,  in  which  case 
the  stubble  U  quite  short.  In  general  long  stubble  Is 
a  symptom  of  bad  fanning,  because  a  quantity  of  straw 
is  in  this  case  left  waste  in  the  field,  which  might  hare 
been  carried  home  and  rotted  into  manure. 

STU'CCO.  (Ital.)  In  Architecture,  a  term  applied  to 
many  sorts  of  calcareous  cements.  The  sense  m  which 
It  is  most  commonly  used  in  this  country  Is  to  denote 
the  third  coat  of  three-coat  plaster,  consisting  of  fine 
lime  and  sand.  The  better  sort  is  hand-floated  twice  and 
wclUrowclled^  There  is  a  species  caMcd^bastard  stucco, 

Rough  stucco  is  merely  floated  and  brushed  with  water, 
but  the  best  is  trowelled  stucco. 

STUDDING  SAILS,  called  also  Steering  Sails,  are 
narrow  sails  set  temporarily  at  the  outer  edges  of  the 
square  sails. 

STUFA.  (ftal.)^  A  Jet  of  steam  issuing  from  a  fis- 

canic  districts. 

STUFF.  A  Commercial  term,  applied  to  various 
woven  fabrics ;  It  especially  signifies  a  light  woollen 
cloth  formerly  much  used  for  curtains  and  bed  furniture. 

STU'RGEON.  (Lat.  sturlo,  from  the  German  stocr, 
a  sturgeon.)  The  type  of  a  genus  of  Cartilaginous  fishes, 
with  free  gills,  having  the  body  more  or  less  covered 
w  ith  bony  plates  in  longitudinal  rows.  The  mouth  is 
placed  beneath  the  snout,  is  small  and  edentulous  ,  but 
is  protractile.  Soft  feelers  or  cirri  are  attached  beneath 
"es  of  the  vertebra?  retain  the  pri- 
n  undivided  gelatinous  cord.  The 
the  larger  rivers  of  Kuropc  in  great 
abundance,  and  are  the  objects  of  important  fisheries. 
The  flesh  of  most  of  the  species  is  wholesome  and 
agreeable  food  ;  their  ova  are  converted  into  caviar,  and 
their  air-bladder  affords  the  finest  isinglass. 

The  sturgeon  which  is  occasionally  captured  on  our 
east  coast  is  the  Accipenser  tturio  of  Linnatus.  See  Acci- 

l  i:nm  u. 

STURIONIANS,  Stun  on  ii.  (  Lat .  sturio,  a  sturgeon. ) 
The  name  of  the  family  of  Cartilaginous  fishes  of  which 
the  sturgeon  is  the  type. 

STY.  A  little  bod  or  tumour  projecting  from  the  edge 
of  the  eyelid. 

STYLAGA'LMAIC.  (Gr.  rwX«,  a  column,  and  my- 
tskpm,  an  ornament.)  In  Architecture,  a  term  used  to 
denote  figures  which  perform  the  office  of  columns.  See 
Cabyatioes. 

STYLE.  (Lat.  stylus,  or  stilus.)  A  kind  of  pencil  made 
use  of  by  the  Romans  for  writing  on  waxed  tablets.  It 
was  made  of  brass  or  iron,  with  one  end  sharp  for  writing, 
and  the  other  blunt  and  smooth  to  make  erasures  with  ; 
hence  to  turn  the  style  is  a  phrase  used  by  ancient  writers, 
signifying  to  make  corrections. 

In  Literature,  the  word  style  may  be  defined  to  mean 
the  distinctive  manner  of  writing  which  belongs  to  each 
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author,  and  also  to  each  body  of  writers,  allied  as  belong- 
ing to  the  same  school,  country,  or  age.  It  is  that  whir*, 
to  use  the  expression  of  Dr)  den,  individuates  each  wrstrr 
from  all  others.  The  style  of  an  author  Is  made  up  U 
various  minute  particulars,  which  it  is  extremely  difSinJt 
to  describe,  but  each  of  which  adds  something  to  the  ag- 
gregate of  qualities  which  belong  to  htm.  Collocate 
of  words,  turn  of  sentences,  syntax,  rhythm  ;  the  re- 
lation, abundance,  and  the  character  of  his  usual  figure* 
and  metaphors  ;  the  usual  order  in  which  thoughts  suc- 
ceed each  other ;  the  logical  form  in  which  coocliuks,  j 
are  generally  deduced  from  their  premises  ;  Use 
lar  qualities  most  insisted  on  in  < 
and  i 
in<] 

these  are  features  of  style,  in  the  largest  sense  of  flat 
expression,  in  w  hich  it  seems  to  comprehend  all  p*-&- 
liarities  belonging  to  the  manner  in  which  thou? in  a 
communicated  from  the  writer  to  the  reader.  Excelkoce 
of  style,  particularly  of  the  rhetorical  parts  of  style,  was 
more  cultivated  by  the  ancients  than  the  moderns  ;  and 
less,  perhaps,  at  the  present  day,  than  at  any  former  pe- 
riod since  the  English  language  began  to  be  written  b 

I  prose  with  correctness  and  elegance.    Since  the  period 
when  Bolingbroke,  Junius,  Johnson,  Gibbon,  and  Bart' 

[  became  established  as  models,  a  certain  superficial  sarce- 
nets of  style,  wanting  In  the  roughness  and  vulgaritr. 
but  also  In  the  force  and  individuality  of  old  En«riki. 
composition,  seems  to  prevail  to  such  an  extent  as  ta 
render  modern  writing  extremely  monotonous 
ficlal.  But  ii  should  never  be 
quality  may  command  a 
either  in  poetry  or  prose, 
talned  it.  ( 
of  style. 

Style,  In  the  Calendar,  is  a  manner  of  reckon- 
ing time  The  reformation  of  the  calendar  by  Julias 
Csnar  consisted  chiefly  In  restoring  the  equinox  to  i» 
proper  place  in  the  month  of  March.  This  reforma- 
tion took  place  in  a.  r.  c.  707,  which  year  was  made  to 
consist  of  fourteen  months,  In  order  to  fill  up  the  defi- 
ciency which  had  been  produced  by  the  former  method 
of  computing,  and  was  styled  the  "  year  of  confusion  " 
By  the  Julian  calendar  an  intercalary  day  was  added  tx> 
every  fourth  year  (leap  year).  In  consequence  of  thu 
erroneous  intercalation,  the  equinox  receded  a  day  in 
about  ISO  years  ;  and.  in  the  beginning  of  the  sixteen:  t> 
century,  the  vernal  equinox  fell  on  the  10th  insu-ad  of 
the  21  it  of  March.  The  calendar  was  reformed  by  Gre- 
gory XIII.  in  1577.  By  this  reformation  ten  days 
dropped  in  the  year  I ."W2,  the  I&th  of  March  I 
immediately  after  the  4th  ;  and  It  was 
every  100th  year  (which  by  the  former  c 
leap  year)  should  lie  a  common  year,  except  the  fourth. 
i.e.  1600  remained  a  leap  year  ;  bat  1700, 1«00.  were  com- 
mon years  ;  and  1900  will  be  a  common  year  likewise, 
after  which  the  cycle  of  four  centuries  will  again  csav. 
mence.  The  Gregorian  calendar  was  immediately  adop*r-ij 
in  Catholic  countries  ;  but  by  Protestant  nations  the  aid 
style  was  for  a  long  time  continued.  England  adopted  tb* 
New  S it/it-  in  1762  uy  statute,  after  debates  in  parliaraeut. 
of  which  a  curious  notice  will  be  found  in  Lord  Cmetter- 
JieUfs  Letters.  Previously  to  this  time,  dates 
to  the  old  style  are  frequently  denoted  by  i 

O.  S. ;  or  thus,  \^  j  of  January,  1750,  the  upper  line 

denoting  the  old,  and  the  latter  the  new 
mode  of  dating  will  still  be  f 

public  papers  of  Russia  and  Greece,  which  are  the  only 
European  states  In  which  the  Julian  year  is  still  la  use. 
The  time  of  the  two  styles  now  vanes  thirteen  dars. 
For  further  information  on  this  subject,  see  C*l*wdab. 

Style,  in  Dialling,  is  the  gnomon  which 
shadow  on  the  plane  of  the  dial.   See  Dial. 

Sty  lx,  in  Botany,  is  that  elongation  of  the  or  arioso 
which  supports  the  stigma.  It  is  an  extension  of  the 
midrib  of  the  carpellary  leaf,  or  is  formed  by  the  rullia> 
up  of  the  attenuated  extremity  of  the  latter. 

St vlb.    In  the  Fine  Arts,  the  mode  in  which  an 
artist  forms  and  expresses  bis  ideas  on  and  of  a  giv 
subject.    It  is  the  form  and  character  that  he 
to  the  expression  of  his  ideas,  according  to 
faculties  and  powers.    Style  may  be 
as  the  rcfiu.  . 
characteristic 
works  of  one  mi 
this  word  has  passed  into  the 
fine  arts  ;  and  as  In  that  we  hear  of  the  ■ 
agreeable,  historic,  regular,  natural,  confused,  and  other 
styles,  so  we  have  almost  the  same  epithets  applied  to 
styles  of  art.    Indeed  this  is  not  wonderful,  since  the 
principles  of  taste,  in  both  the  one  and  the  other,  are 
founded  in  nature ;  and  It  is  a  well-known  saying,  that 
poetry  is  a  speaking  picture.  This  word  is  improperly  u*«d 
as  applied  to  colouring  and  harmony  of  tints  :  w  e  speak  of 
the  style  of  a  design,  of  a  composition,  of  draperies.  &c  . 
but  not  of  the  style  of  colouring,  but  rather  the  i 
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,  and  alter,  other.) 

to  all 


•  ofcolourlng.  The  definition  of  thli  word  by 
Sir  Joshua  Reynold*  it  as  follows  :—'*  Style  in  painting 
i»  the  same  as  in  writing,  — a  power  over  materials,  whe- 
ther words  or  colours,  by  which  conceptions  or  senti- 
ments are  conveyed."  But  we  can  scarcely  consider  this 
definition  sufficiently  general. 

ST  VI. I  Tl-  (Gr.  ctvAk.  a  column.)  The  title  Riven 
to  a  peculiar  class  of  anchorites  from  the  places  on  which 
thry  took  up  their  solitary  abodes,  being  the  tops  of  va- 
rious columns  in  Syria  and  Egypt.  This  strange  method 
of  devotion  took  its  rise  in  the  second  century,  and  con- 
tinued to  be  practised  by  many  individuals  for  a  great 
length  of  time.  The  most  famous  among  them  was  one 
St.  Simeon,  In  the  Ath  century.  Who  is  said  to  have  lived 
thirty-seven  years  upon  various  columns  of  considerable 
height  in  the  neighbourhood  of  Antioch. 

STYLO.  Names  compounded  of  this  word  apply  to 
the  muscles  attached  to  the  styloid  process  of  the  tem- 
poral bone. 

STY'LOB  ATE.   (Gr.  rrvXt.  a  column,  and  fimrtt,  a 
.)    In  Architecture,  a  term  signifying  the  unlntcr- 

*  base  below  a  range  of  columns. 
'Y'PTICS  (Gr.rw**.  Irestrain),  in  Medicine  and 
Surgery,  are  remedies  used  for  checking  a  flow  of  blood. 
STYRAX.   See  Storax. 

STYX.  (Gr.  Srvf.)  In  Mythology,  a  nymph:  the 
daughter,  according  to  llesiod.  of  Oceanus  and  Thetis  ; 
i  n  other  tnythologlsts  relate  the  genealogy  differently. 
She  dwelt  In  a  rock  palace  In  the  infernal  regions,  from 
whence  one  of  the  infernal  rivers  burst  forth.  This  river, 
Styx,  was  one  of  the  ten  arms  or  branches  of  Oceanus. 
The  gods  of  Olympus  swore  by  the  water  of  Styx  ;  and 
it  deity  who  took  this  oath  in  vain  was  banished  from 
the  heavenly  mansions  for  ten  years,  to  endure  various 
torments.  The  river  Styx  has  been  sought  for  in  various 
places  .  but  the  most  remarkable  stream  of  the  name 
was  in  Arcadia   It  forms  a  terrific  waterfall 

SU'BALTKRN.  (Lat. 
Literally  an  inferior  officer,  but  _ 
officers  under  the  rank  of  captain. 

SUBBRA'CHIANS,  Subbrachia.  (Lat.  sub,  and 
brarhium,  the  arm.)  The  name  of  the  order  of  Mala- 
copteryglous  fishes  comprising  those  which  have  the  ven- 
tral tins  situated  either  immediately  t>eneatli  and  between, 
or  a  little  in  front  or  behind  the  pectoral  fins. 

SUBCLA'VIAN.  An  Anatomical  term  applied  to 
vessels,  nerves,  Ac.  under  the  shoulder  or  armpit. 

SUB-CO'NTRARY  SECTION.  In  Geometry,  if  an 
oblique  cone  on  a  circular  base  be  cut  by  a  plane  not 
parallel  to  the  base,  but  inclined  to  the  axis,  so  that  the 
section  Is  a  circle,  then  the  section  is  said  to  be  sub-con- 
trary. The  part  of  the  cone  thus  cut  off  Is  similar  to  the 
whole  cone ;  the  plane  of  the  section  and  the  base  of  the 
cone  being  equally  Inclined  to  the  axis,  but  the  inclination 
being  in  opposite  directions. 

SUBDO'MINANT.  ( Lat.  sub,  under,  and  dominans. 
gor.ming.)  In  Music,  that  note  which  is  a  fifth  below 
the  key  note.  It  is  a  species  of  governing  note,  inasmuch 
as  it  requires  the  tonic  to  be  heard  after  it  in  the  plagal 
cadence.  In  the  regular  ascending  scale  of  seven  notes 
it  Is  the  fourth  ;  the  term,  however,  has  Its  origin  from 
Its  relation  to  the  tonic  as  the  fifth  below.  . 

SUBDU'PLICATE  RATIO.  In  Arithmetic  and 
Algebra,  the  subdupticate  ratio  of  two  numbers  is  the 
ratio  of  their  square  roots.  Thus,  the  subdiiplicate  ratio 
of  the  numbers  9  and  16  is  the  ratio  of  3  to  4  ;  and  of  the 
numbers  a  and  b,  it  is  the  ratio  of  \/<i  to  %/b. 

STJ'BKRIC  ACID.  (Lat.  suber,  cork.)  An  acid 
substance  Into  which  cork  is  converted  by  the  long-con- 
tinued action  of  nitric  acid. 

SU'BERIN.   A  name  given  by  Chevreul  to  the  eel 
>  of  cork  after  the  various  soluble  matters  ' 
removed  by  the  action  of  water  and  alcohol. 
SU'BITO.  (It.  suddenly.)  In  Music,  a  term 
>n  ;  as  rolti  subtlo,  turn  (the  leaO  quickly. 
SUBJECT.    (Lat.  suhjlcio,  /  throw  under.)  In 
the  Fine  Arts,  that  which  It  Is  the  object  and  aim  of  the 
artist  to  express. 

SU'BJECTlVE  and  OBJECTIVE.  Terms 
Ing  the  distinction  which  in  analysing  every 
act  we  necessarily  make  between  ourselves,  the  con- 
scious subject,  and  that  of  which  we  arc  conscious,  the 
object.  "  I  know,"  and  "  something  Is  known  by  me," 
arc  convertible  propositions  ;  every  act  of  the  soul  which 
Is  not  thus  resolvable  belongs  to  the  emotive  part  of  our 
nature,  as  distinguished  from  the  Intelligent  and  per- 
cipient.  For  the  distinction  between  subject  and  object, 
all- Important  In  intellectual  philosophy,  and  the  neglect 
of  which  has  been  the  cause  of  infinite  confusion  and  per- 
plexity, we  are  indebted  to  the  schoolmen  ;  from  whom  it 
was  derived,  through  Wolf  and  Leibnitz,  by  Kant  and  the 
rn  German  philosophers. 
SUBJECT  OF  A  PROPOSITION,  In  Logic,  Is  the 
of  which  the  other  is  affirmed  or  denied.  Sec  Term, 
I»soro*moN,  Logic. 
ipBLAPSA'RIANS  or  1NFRALAPSARIANS. 
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SUBSTITUTION. 

of  the  reformed  or  Calvlnist  churches  have  held  that 
God  permitted  the  fall  of  Adam,  without  positively 
predetermining  it ;  a  doctrine  which  has  been  termed 
sublapsarian,  in  opposition  to  the  high  CalvlnUtlc  or  su- 
pralapsarian  view.    ( Moshetm,  cent.  xvii.  sect.  2.)  See 

S  l_"  P  K  A  I*  A  l*S  ARIA  NJI . 

SUBLIMA'TION.  (Lat.  sublimatlo.)  A  process  by 
which  solids  are  by  the  aid  of  heat  converted  Into  vapour, 
which  is  again  condensed,  and  often  in  the  crystalline 
form.  This  operation  is  frequently  resorted  to  for  the 
purpose  of  purifying  various  chemical  products,  and  se- 
parating them  from  substances  which  are  less  volatile. 

SUBLI'MR.  (Lat.  sublimis.)  In  the  Fine  Arts,  high 
or  exalted  In  style.  That  which  in  art  is  raised  above  the 


higher  standard  of  nature  or  its  prototypes.  Sublimity 
is  Incompatible  with  our  ideas  of  elegance,  grace,  or  any 
of  the  other  sources  of  beauty,  though  these  may  all 


enter  Into  an  object  wherein  those  and  many  other 
qualities  may  be  combined  with  sublimity.  They  have 
been,  however,  not  unfrequcntly  considered  as  some  of 
the  sources  of  the  sublime.  The  nod  of  Jupiter,  In  the 
hands  of  such  a  master  as  Homer,  Is  an  indication  of  sub- 
limity  ;  but  when  Longinus  tells  us,  that,  as  applied  to 
literature,  the  constituent  ingredients  of  sublimity  are 
boldness  in  thought,  the  pathetic,  proper  application  of 
figures,  use  of  tropes  and  beautiful  expressions,  and,  last, 
musical  structure  and  sounds,  we  are  Inclined  to  think 
he  had  very  Indistinct  notions  of  It  himself.  We  cannot 
better  exemplify  the  meaning  of  this  term  than  by  re- 
ferring the  reader  to  the  works  of  Michael  Angelo  in  the 
Sistine  Chapel,  wherein,  as  Fuseli  has  truly  said,  "His  line 
is  uniformly  grand ;  character  and  beauty  were  admitted 
only  as  far  as  they  could  be  made  subservient  to  grandeur. 
The  child,  the  female,  meanness,  deformity,  were  by  him 
Indiscriminately  stamped  with  grandeur.  A  beggar  rose 
from  his  hand  the  patriarch  of  poverty  ;  his  infants  teem 
with  the  man,  his  men  are  giants."  The  terribile  via, 
hinted  at  by  Agostino  Caracci,  is  indeed  the  sublime. 

SUBME'DIANT.    (Lat.  sub, 
middle.)    In  Music,  the  middle  no 
and  subdominant  descending.    It  Is  the  greater  sixth  in 
the  major  scale,  and  the  lesser  sixth  in  the  minor  scale. 

SUBMU'LTIPLE.  In  Arithmetic  and  Geometry,  is 
the  same  with  aliquot  part  or  measure ;  or  it  Is  such  a 
part  of  a  quantity  as  can  be  expressed  by  a  whole  number, 
as  a  third,  a  fourth,  &c. 

SUBNORMAL,  in  Geometry,  is  that  part  of  the 
axis  of  a  curve  line  which  is  intercepted  between  the 
ordinate  and  the  normal.  If  y  be  the  ordinate,  and  x  the 
absciss  of  any  curve,  the  expression  for  the  subnormal 

Is  w  ^  •''  .  The  subnormal  Is  always  a  third  proportional 

to  the  subtangent  and  the  ordinate.   See  Schtamtrwt. 

SUBO'RDINARY.  In  Heraldry.  According  to  some 
writers  on  this  imaginary  science,  an  ordinary,  when  it 
comprises  less  than  one  fifth  of  the  whole  shield.  Is  I 

*  SUBORN A'TION.   (Lat.  sub  and  orno,  / 
furnish,  procure  ;  a  meaning  not  classical.) 
of  perjury,  in  Law,  is  the  procuring  a  man  t 
oath  amounting  to  perjury.    The  offence  of  sul 
Is  not  complete  unless  the  oath  be  taken,  so  as  to  I 
the  offender  within  the  stat.  2  G.  2.  c  25. ;  but  it  is 
misdemeanor  to  attempt  to  procure  false  testimony. 

SUBPOENA.  In  Law,  a  writ  of  which  there  are  seve- 
ral sorts.  Subpama  ad  testnicandum  Is  the  common  pro- 
gress, both  in  equity  and  in  the  courts  of  common  law,  to 
compel  the  attendance  of  a  witness.  Subpttna  duces 
tecum  is  a  writ  of  the  same  nature  with  the  former,  with 
a  clause  requiring  the  witness  to  bring  with  him  and  pro- 
duce books  and  papers.  An  action  of  damages  lies  against 
parties  disobeying  this  writ. 

SUB.SE'MITONE.    In  Music,  the  leading  note  or 
sharp  seventh  of  the  scale.   It  is  a  term  more  used  by 
the  German  than  by  other  writers. 
SU'BSIDY.   L»t.  lubsidium.  assistance.)  In  Politics, 
y  aid  granted  by  one  government  to  another  in 

were  called  subsidies. 
SU'BSTANTIVE  COLOURS,  are  those  which,  in 


the  process  of  dyeing,  remain  fixed  or  permanent  without 
the  Intervention  of  other  substances ;  they  are  opposed 
to  adjective  colours,  which  require  to  be  fixed  by  certain 
intermedes,  or  substances  which  have  a  joint  affinity  for 
the  colouring  matter  and  the  material  to  be  dyed.  Sec 
DvriN<!  and  Mordant. 

SU'BSTANTIVE,  or  NOUN  SUBSTANTIVE.  In 
Grammar,  that  part  of  speech  which  denotes  a  substance 
or  subject,  as  distinguished  from  an  attribute  or  predicate. 
See  Grammar. 

SU  BST1TUTION,  Is  defined  by  writers  on  the  Civil 
Law  to  be  the  designation  of  a  second,  third,  or  other 
heir,  to  enjoy,  in  default  of  a  former  heir,  or  after  him. 
Taken  In  this  general  sense,  it  includes  all  those  modes 

in  our  law  by  tho 


of  disposition  which  arc 
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terms  entail,  remainder,  executory  devise,  &c.  Subf ti-  |  distinctly  point  towards 
tutions  were  of  two  classes  :  I.  Putgar  or  comrnon,  by 
which  a  testator  named  a  second  devisee  to  receive  the 
succession,  if  the  first  were  unable  or  unwilling  to  do  so; 
2.  Fidei-commissary,  in  which  the  second  devisee  was 
named  to  receive  the  succession  after  the  first.  See 


It. 


Ar 


Substitution,  in  the  language  of  Algebra,  signifies 
the  replacing  of  one  quantity  by  another  which  is  equal 
to  It.  hut  differently  expressed. 

Substitution,  Chord  op.  In  Music,  a 
the  chords  of  the  ninth  major  and  minor. 

SUBSTRA'TUM.  A  stratum  lying  under  another. 
The  term  subsoil  is  generally  applied  to  the  matters 
which  Intervene  between  the  surface  soils  and  the  rocks 
on  which  they  rest ;  thus  clay  is  the  common  substratum 
or  subsoil  of  gravel. 

SU'BSTYLK.  in  Dialling,  is  the  straight  line  formed 
by  the  intersection  of  the  fare  of  the  dial  with  the  per- 
pendicular plane  which  passes  through  the  gnomon.  See 
Dial. 

SUBTA'NGRNT,  in  Geometry,  is  the  part  of  the 
axis  of  a  curve  intercepted  between  the  tangent  and  the 
ordinate.  The  general  expression  for  the  subtangent  of 
any  curve  whose  equation  is  y  =»  F  tc  (y  the  ordinate 

d  x 

being  a  function  of  x  the  absciss)  is  y  —  . 


SUBTB'NSR. 
times  used  in 
arc.   See  Chord. 


(Lat.  sub  and 
to 


.)  A  term 
the  chord  of  an 


SUBTRA'CTION.   (Lat.  subtraho,  / 
taking  of  one 
to  find  their 


In  Arithmetic,  the 


draw  away.) 
r  or  quantity 
rence.  The 


i  is  precisely  the  reverse  of  addition. 
'SUBU'LICORNS,  Subulicornes.  (Lat.  subula,  an 
awl i  cornu.  a  horn.)  The  name  of'a  family  of  Neu- 
ropterous  insects,  including  those  which  have  awl-shaped 

antenna?. 

SUBU'LIPALPS,  Subulipalpi.  (Lat.  subula.  and 
palpus,  a  feeler.)  The  name  of  a  section  of  Carat  hi  Id 
beetles,  including  those  which  have  the  exterior  palps  or 
feelers  awl-shaped. 

SCCCEDA'NEUM.  A  medicine  or  remedy  substi- 
tuted for  another. 

SUCCE'SSlON,  APOSTO'LICAL.  In  Theology. 
By  these  words  is  meant  the  uninterrupted  succession  of 
priests  in  the  church  by  regular  ordination,  from  the 
first  commission  given  by  our  Saviour  to  the  Apostles,  ami 
recorded  in  the  Gospels,  down  to  the  present  day.  Aud 
the  doctrine  of  "  the  apostolical  succession,"  as  it  is 
popularly  called,  means  the  belief  that  the  clergy  so 
regularly  ordained  have  a  commission  from  God  to  preach 
the  gospel,  administer  the  sacraments,  and  guide  the 
church ;  that  through  their  ministration  only  we  can 
derive  the  grace  which  is  communicated  by  the  sacra- 
ments. It  follows,  of  course,  that  those  sects  of  Chris- 
tians which  have  no  regular  succession  (having  seceded 
from  Romanism  without  retaining  ministers  regularly 
ordained,  or  having  subsequently  interrupted  the  suc- 
cession, that  is,  all  Protestant  bodies,  except  the  church 
of  Kngland)  have,  properly  speaking,  neither  church  nor 
sacraments,  since  they  possess  no  apostolical  authority. 

This  doctrine  was,  by  admission  on  ail  hands,  of  very 
great  antiquity  in  the  church ;  but  whether  that  an- 
tiquity is  primitive  or  not,  is  matter  of  discussion  at  the 
present  day.  The  arguments  from  Scripture  cannot 
alone  be  relied  upon  by  either  party.  As  to  the  historical 
part  of  the  question,  those  Epistles  of  Ignatius  which 
the  learned  have  in  the  most  part  agreed  to  regard 
as  genuine  (commonly  called  the  Greater),  are  much 
referred  to  by  the  maintainors  of  the  doctrine  in  support 
of  It.  They  do  not,  indeed,  declare  it  in  express  terms  ; 
but  the  strict  and  repeated  injunctions  to  honour  and 
obey  the  bishop  and  presbytery,  together  with  some  In- 
sulated expressions  (such  as,  "  If  a  man  be  not  within 
the  altar,  he  falleth  of  the  bread  of  God,"  Sec),  have  been 
thought  Important  in  the  controversy ;  and,  as  Mr.  Keblc 
observes,  "  the  discovery  of  those  remain*  probably  lent 
considerable  force  to  the  course  of  opinions  among  the 
clergy  of  England  in  favour  of  the  doctrine  in  the  17th 
century." 

At  the  Reformation  it  was  almost  entirely  lost  sight 
of;  and  that  the  succession  was  actually  preserved  in 
England  is  rather  owing  (humanly  speaking)  to  political 
causes  than  to  any  deliberate  Intention  on  the  part  of  the 
then  leaders  of  the  church.  In  fact,  the  Romanists  con-  ] 
test  the  validity  of  English  ordinations,  partly  on  the 
ground  that  the  succession  was  actually  interrupted  at 
the  accession  of  Elizabeth  ;  but  there  is  no  need  to  dis- 
cuss an  historical  question  ou  which  there  seems  to  be 
no  substantial  doubt  whatever.  The  church  of  England 
does  not  affirm  the  doctrine  in  her  articles  ;  and  the  lan- 
guage of  art.  19.,  although  not  excluding  it.  is  plainly 
not  such  as  would  have  been  used  by  fraroers  who  wished 
to  inculcate  it.  Many  expressions  of  her  services,  bor- 
rowed as  they  are  from  ancient  liturgies,  more  or  less 
1184 


The  first  school  of 
divines  did  not  rely  on  it  in  their  controversy  with  Puri- 
tanism. They  rather  rested  their  argument  on  the  fart. 
tii.it  the  church  had  in  early  times  appointed  the  episcopal 
government  and  regular  ordination,  and  that  It  could  cot 
therefore,  be  wise  or  prudent  to  swerve  from  it.  It  vat 
at  this  point  that  Hooker  took  up  the  sut 
he  actually  held  the  tenet  or  no,  has 
trover  ted.  His  recent  editor  (Mr.  Keble) 
he  did  ;  but,  at  the  same  time,  admits  that  there  U  s 
between  his  language  ami  that  of  ti* 
of  Laud,  Hammond,  and  Leslie.  (Pre- 
_ . ',  p.  lxxvii.)  Under  that  school,  it  becafo? 
the  rallying  point  of  high  churchmen,  and  was  seal- 
ously  maintained  by  the  divines  of  that  section  of  ck* 
church  down  to  and  long  after  the  Revolution,  five 
since  that  time,  without  being  renounced,  it  had  certainly 
long  ceased  to  be  brought  prominently  forward  in  eccle- 
siastical controversy,  until  within  the  last  seven  or  eigtot 
years. 

In  fact,  the  opposite  ground  had  been  constantly  taken 
by  ordinary  Protestant  reasoners,  both  in  and  out  of  thu 
country,  in  their  contests  with  the  church  of  Rotsse. 
Chillingworth,  as  is  well  known,  argues  against  the 
Romanist  tenet,  that  "  succession  is  a  certain  and  per- 
petual mark  of  the  true  church,"  by  maintaining  that  a 
is  impossible  to  prove  it;  that  Is,  that  it  is  impossible  (Jus. 
any  Individual  can  feel  certain  that  his  orders  were  de- 
rived by  regular  succession  from  the  Apostles.  If  we 
assume,  with  the  Romanist,  d  priori,  that  the  church 
must  have  regular  succession  because  of  Christ's  urnou*. 
to  It,  then  there  is  no  room  for  such  doubts ;  hut  if  we 

test  of^the °trutlf  oVa*'  chu rcb, 't hen^it  °f 
that  this  argument  presents  difficu 
mounted. 

SUCCESSION,  LAW  OF.    In  Political  Economy, 
the  law  or  rule  according  to  which  the  succession  to  the 
property  of  deceased  individuals  is  regulated.  Generally 
speaking,  this  law  obtains  only  In  cases  where  a  defeated 
party  has  died  intestate,  or  in  cases  where  the  powrr  of 
bequeathing  property  hy  will  ll  United  by  the  lt\„-;»- 
laturc.   It  is  plain,  that  in  cases  of  intestacy,  where  the 
deceased  either  leaves  a  number  of  descendants,  or  »  here 
he  leaves  no  direct  descendants,  the  law,  in  order  to 
prevent  endless  disputes  aud  litigation,  must  interfere  to 
regulate  the  succession  to  the  property;  and  it  wlli 
necessarily  follow  that  the  succession  wiA  U.-  u.-ferrnn  -j 
in  different  countries  by  local  circumstances, 
(tartly  on  the  peculiar  state  and  institutions  of 
country,  and  on  the  views  entertained  hy  its 
of  what  is  just  and  proper,  and  most  conducive  to  the 
public  advantage.    Hence  it  is  to  no  purpose  in  a  matter 
of  this  kind  to  look  fur  any  general  or  fixed  principles. 
The  succession  to  the  property  of  those  dying  intestate, 
and  the  power  of  bequeathing  property  by  will  or  tvs- 
tament,  depend  wholly  on  the  rules  and  regulations 
enacted  in  each  country ;  and  these  necessarily  vary 
with  the  varying  circumstances  of  different  countries 
and  conditions  of  society.  * 

In  most  countries  a  preference  has  been  given,  ia 
regulating  Uic  succession  to  property  vacant  by  iotostary. 
and  in  defining  the  power  to  leave  property  by  will,  in 
favour  of  male  heirs  ;  and  in  some  countries,  and  fa- 
cially in  modern  times,  a  marked  predilection  has  tweo 
shown  in  favour  of  the  eldest  son,  or,  as  it  is  usually 
termed,  in  favour  of  the  right  of  primogeniture.  Araoa*- 
the  Jews,  the  eldest  son  was  entitled  to  a  double  share  of 
the  paternal  inheritance ;  bu£  among  the  Greeks.  Re- 
mans, and  our  Saxon  ancestors,  all  inheritances,  whether 
consisting  of  land  or  moveables,  were  equally  divided,  in 
some  cases  among  all  the  male  children,  and  in  others 
among  all  the  children,  whether  male  or 
growth  of  the  feudal  system  appears,  ho 
put  an  ond  to  this  rule  of  inheritance  in 
nations.  When  titles  of  nobility  were  created,  it 
necessary  to  limit  their  descent  to  the  eldest  son  ;  and  it 
was  also  necessary  that  the  estate  required  to  maintain 
the  dignity  of  the  possessor  of  the  title  should  descend 
according  to  the  same  rule  of  primogeniture.  And  evra 
when  estates  were  not  held  by  noble  proprietors,  various 
Inconveniences  were  found  to  result  trotn  their  partition, 
in  Die  du  uiuii  of  military  services  ;  the  number  of  infant 
tenants  incapable  of  performing  any  kind  of  duty  ;  and. 
more  than  all  the  rest  (though  its  importance  was  the 
last  to  be  perceived),  the  injurious  influence  of  the  system 
of  equal  partition  in  occasioning  the  too  great  subdivision 
of  the  land,  in  emancipating  the  younger  sons  from  the 
control  of  their  parents,  in  tempting  them  to  remain  at 
home  ami  to  indulge  in  the  pleasures  and  idleness  of  a 
country  life,  and  lastly,  in  overspreading  the 
with  a'  proud  and  a  beggarly  gentry.  lu  cons 
the  old  rule  of  succession  to  landed  property  was  < 
In  most  countries  ;  and  in  England,  except  in  Kent  and 
a  few  other  plates,  when  a  person  dies  intestate  his 
estate  descends  entire  to  his  eldest  son.  And  it  will  be 
afterward*  seen,  notwithstanding  the  statements  of  A  dim 
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mith  and  others  to  the  contrary,  that  this  rule,  though 
>t  without  iti  disadvantages,  is,  on  the  whole,  the  best 
i  At  can  be  devised. 

being  Incapable  of  performing  any  penonal 
rice,  it  is  the  common  rule,  when  a  person 
•ised  of  an  estate  dies  intestate  leaving  only  daughter!, 
-at  they  should  succeed  as  co-helrcsscs.  Such  is  the 
vr  of  England  ,  and,  when  thus  limited,  little  harm  can 
•  sue  from  the  subdivision  that  is  thus  occasioned. 
It  has,  speaking  generally,  been  the  usual  practice  in 
LS4-«  of  intestacy  to  divide  the  money  or  other  moveable 
-operty  in  equal  portions  among  the  children  or  kins- 
cm  of  the  deceased,  without  respect  to  sea  or  seniority, 
his,  however,  though  a  general,  is  by  no  means  to  be 
•Karded  as  a  constant  rule.  Thus,  in  the  case  of  the 
>wi,  daughters  were  excluded  from  all  participation  In 
ie  inheritance,  and,  apparently,  were  left  to  depend  on 
te  bounty  of  thetr  father's  heirs.  (Michaelis,  I.atr  of 
Toses,  I.  420.)  In  Athens,  also,  daughters  inherited 
:>thing  when  there  were  sons  alive ;  and  when  there 
am  no  son,  and  a  daughter  succeeded  to  the  inheritance, 
ie  was  bound  to  marry  her  nearest  relation,  so  that  the 
roperty  might  not  be  taken  out  of  the  family.  (Ml- 
laelis,  ubi  supr,).)  In  Rome,  however,  all  sorts  of  pro. 
•rty  wore  divided  equally  between  sons  and  daughters, 
mi  as  the  inconveniences  found  to  result  in  modern 
me*  from  the  splitting  of  landed  property  do  not  follow 
:  all,  or  in  anything  like  the  same  degree,  from  the  sub* 
i vision  of  moveable  property,  it  is  the  practice  in  this 
id  most  modern  countries  to  admit  females  of  the  same 
ropinquity  to  share  In  the  succession  to  such  property, 
hen  left  intestate,  equally  with  males,  excluding  all 
reference  on  account  of  primogeniture. 
These  notices,  brief  and  Imperfect  as  they  n 
re.  will  probably  be  sufficient  to  give  the  reader  a 
lea  of  the  rules  that  have  been  most  commonly  followed 
i  regulating  the  succession  to  property  in  cases  of  In- 
'«tacy,  or  where  there  is  no  power  to  bequeath  pro- 

owcr  exists  to  a  greater  or  less  extent  in  most  civilised 
>untries,  we  shall  now  proceed  shortly  to  state  some  of 
ie  more  Important  principles  an 
rive  been  or  should  be  attended  to  in  the 
T  such  documents. 

Bequeathing  o/  Property  by  Witt.  —  The  power  of  be 
ueathlng  property  by  will  or  testament  (the  libera  testa 
xestti  /actio)  is  not  usually  recognised  in  the  earlier  stages 
f  society.   A  man's  property  is  then,  for  the  most  part, 
ivided  in  equal  shares  among  his  children,  who  sue* 
•  <i  to  It  as  matter  of  right ;  and  in  thetr  default  it  is 
lheritcd  by  his  surviving  relations,  or  nearest  of  kin. 
(ut  experience  begins  at  length  to  manifest  the  Incon. 
eniences  resulting  from  the  enforcement  of  this  strict 
ale  of  succession,  and  power  is,  in  consequence,  given  to 
ergons  possessed  of  property  to  make  testaments,  or  to 
ispose  of  a  part  at  least  of  their  personal  or  real  estate 
y  will .   At  first,  however,  this  power  is  usually  confined 
ithln  very  narrow  limits,  being  in  general  restricted  to 
ie  making  of  alterations  in  the  shares  falling  to  the 
hildren  or  kinsmen  of  the  testator ;  that  is,  to  the  In- 
reasing  of  the  portion  of  some  to  the  diminution  of  that 
f  others.  Thus,  In  Athens,  there  was  no  power  to  devise 
roperty  from  the  natural  heirs  previously  to  the  age  of 
olon  ;  and  that  legislator  confined  the  privilege  to  those 
ho  died  without  leaving  issue.    In  Rome,  three  centu- 
rs  elapsed  before  a  citizen  could  dispose  of  his  property 
y  a  deed  mortis  causa,  except  In  an  assembly  of  the  peo- 
le ;  and  in  that  case  his  will,  as  Montesquieu  has  re* 
larked,  was  not  really  the«act  of  a  private  individual, 
ut  of  the  legislature.  *•  With  us  in  England,  till  modern 
mes,  a  man  could  only  dispose  of  one  third  of  his  move- 
bles  from  his  wife  and  children  ;  and  In  general  no  will 
as  permitted  of  lands  till  the  reign  of  Henry  VIII..  and 
.en  only  of  a  certain  portion  :  for  it  was  not  till  after 
ie  Restoration  that  the  power  of  devising  real  property 
ecame  so  universal  as  at  present."  {Blackstone,  book  If. 
ip.  I.)   In  Scotland,  down  to  a  comparatively  recent  pe- 
lod,  almost  all  landed  property  was  inalienable  from 
>e  lineal  heir. 

Not  only,  however,  Is  the  power  of  testators  usually 
ugmenteo  as  society  advances,  but  in  some  countries  they 
re  permitted  to  exercise  a  nearly  absolute  control  over 
u»  disposal  of  their  property,  and  even  to  bequeath  the 
hole,  or  the  greater  part  of  it,  to  strangers,  to  the  ex- 
lusion  of  their  children  and  relations,  as  is  substantially 
m:  case  at  this  moment  in  England.  This,  however, 
i  an  extension  of  the  power  of  bequeathing,  as  to  the 
ollcy  of  which  much  difference  of  opinion  is  enter- 
lined.  It  Is  contended  that  no  one  who  has  any  pro- 
erty  to  dispose  of  should  be  allowed  to  throw  his 
hildren  deitltute  upon  society ;  that  the  fear  of  total 
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altogether  of  any  considerations  of  personal  merit  or  de- 
merit, he  is  under  the  most  sacred  obligations.  But 
be  owned  that  this  is  a  question  of  con. 
ty  and  nicety,  and  with  respect  to  which 


Isinheritance  should  not  be 
f  tyranny  in  the  hand  of  fathers ; 
(lowing  a  man  to  leave  any  portion  of  his  fortune  to 
trangers,  he  should  be  compelled  to  make  an  adequate 
rovislon  for  the  Individuals  he  has  been  tl>  t  means  of 


it  does  not  seem  possible  to  come  to  any  conclusion  that 
will  not  be  liable  to  objections,  yet,  on  the  whole,  it  would 
seem  that  the  reasoning  of  those  who  argue  in  favour  of 
the  unlimited  power  of  bequeathing  to  strangers  is  the 
most  satisfactory  and  convincing ;  or  if  any  restriction  be 
laid  on  this,  it  would  appear  to  be  enough  to  enact  that 
parents  possessed  of  property  should  be  obliged  to  ap- 
propriate a  portion  thereof  sufficient  to  bring  up  and 
educate  their  children  till  they  come  to  maturity,  or  be  in 
a  condition  to  provide  for  themselves,  when  all  compul- 
sory obligations  on  the  part  of  the  parents  should  cease. 
None  but  the  strongest  possible  reasons  can  ever  justify  a 
legislature  in  giving  their  sanction  to  any  measure  having 
a  tendency  to  weaken  the  spirit  of  industry  and  economy 
In  the  people.  It  is  plain,  however,  that  if  it  interfere  to 
regulate  the  disposal  of  property,  it  must  unavoidably  do 
this :  if  it  be  enacted  that  how  undutifully  soever  a  man's 
may  have  behaved,  they  shall  not- 
led  to  the  whole  or  a  certain  propor- 
tion of  his  fortune,  this  will,  In  the  first  place,  render  every 
one  less  anxious  about  the  accumulation  of  that  wealth 
which  he  is  not  to  be  permitted  to  dispose  of  at  pleasure 
than  he  would  otherwise  be ;  and,  in  the  second  place,  the 
securing  of  a  certain  provision  to  children,  independently 
of  their  conduct,  must  in  so  far  render  them  independent 
of  their  parents,  and  weaken  that  parental  authority, 
which,  though  occasionally  abused.  Is  yet,  in  the  vast 
majority  of  instances,  exercised  in  the  mildest  and  most 
indulgent  manner,  and  with  the  best  effect.  The  more, 
therefore,  that  this  subject  Is  inquired  into,  the  more,  we 
apprehend,  it  will  be  found  that  it  is  always  the  safest 
policy  to  abstain  as  much  as  possible  from  making  the 
relations  of  private  life  the  object  of  legislative  enact- 
ments.   The  humanity  of  the  law  is  but  a  sorry  substitute 

If  children  be  ordinarily  well- 
;  If  they  be  not  extremely  deficient  either  In  filial 
affection  or  common  prudence,  we  have,  In  the  principles 
and  instincts  inherent  in  our  nature,  a  sufficient  security 
that  but  few  parents  will  be  found  disposed  to  leave  their 
property  to  others  to  their  exclusion.  The  interference 
of  the  legislature  In  their  behalf  appears  therefore  to  be, 
speaking  generally,  quite  unnecessary.  In  countries  like 
England  and  Holland,  in  which  the  greatest  latitude  is 
given  to  the  power  of  bequeathing,  the  instances  are  ex- 
tremely rare  in  which  an  affectionate  and  dutiful  family 
have  suffered  from  the  circumstance  of  their  father  being 
permitted  to  leave  his  fortune  to  strangers  ;  and  it  would 
be  most  Impolitic  to  attempt  to  obviate  an  evil  of  such 
rare  occurrence  by  exempting  children  from  the  constant 
Influence  of  a  salutary  check  on  their  vicious  propensities, 
and  compelling  a  man  to  bestow  on  profligacy,  extra- 
vagance, and  idleness,  that  property  which  is  at  once  the 
fruit  and  the  appropriate  reward  of  virtue,  economy,  and 
industry. 

The  advantages  resulting  from  the  unrestrained  power 
of  bequeathing  property  by  will  are  so  striking  as 
hardly  to  require  to  be  pointed  out.  Perhaps,  however, 
we  may  be  excused  for  laying  the  following  passage,  from 
the  valuable  though  little  known  work  of  M.  Luzac, 
De  la  Ricketse  de  la  Hollande,  before  the  reader.  It 
strongly  corroborates  what  has  now  been  stated.  "  La 
liberie  de  tester,  celle  de  disposer  a  volonte.  de  ses  blens, 
par  tin  arte  de  dernldre  volonte  peut  encore  etre  mise 
au  it  ombre  des  causes,  qui  ont  contrlbue  k  animer  I'm  - 
dustrie  des  habitans.  Quelque  indiff.  rent  que  Ton  soit 
sur  Ie  partage  des  biens  que  Ton  laisse  en  mourant, 
1'idee  de  pouvolr  en  falre  joulr  ceux  qu'on  veut  en  gra- 
tihVr.  est  sQrement  un  aiguillon  qui  dolt  exciter  au  tra- 
vail, ou  du  motns prevenir  qu'oti  se  degoute  d'accumuler 
des  richesses.  Pourquot  travaillerai-je  !»  augmenter  ma 
si  je  suis  oblige  de  la  laisser  a  ceux  qui  ne  m  en 
gre.  et  qui  ne  la  merlteront  pas  ?  La 
librement  de  ses  biens  par  testament, 
est  pcut-itre'  la  principal*  cause  que  les 
particulieri  ton  I  pint  const ' 
tout  ailleurs."  (i.  304.) 

Entails  The  recognition  of  the  right  to  bequeath  pro- 
perty to  any  particular  heir  has,  in  several  countries,  been 
followed  by  an  acknowledgment  of  the  right  of  the  proprie- 
tor of  an  estate  to  name  an  indefinite  series  of  heirs,  and 
to  prescribe  the  conditions  ou  which  they  shall  be  en- 
titled to  hold  the  property.  This  right  is  founded  by 
lawyers  on  the  maxim  of  the  civil  law,  that  every  one  has 
the  absolute  disposal  of  bis  own  property  :  unusquisque 
est  rei  suat  moderator  et  arbiter.   This,  however,  is  not 

not  to  be  judged  of 
s,  but  I 


a  natural  but  a  civil  right  ;  and  It  is  n 
by  referring  to  abstract  oij  imaginary  principles,^ but  by 

dltion  and  Interests  of  society.  To  enter  fully  into  an 
examination  of  the  advantages  and  disadvantages  incident 
to  the  practice  of  entailing,  would  far  exceed  the  narrow 
limits  within  which  an  article  of  this  description  must 
ringing  into  the  world,  and  to  whom,  independently  j  be  confined  ;  but  we  may,  notwithstanding,  glance  at  one 
IIM  1  4G 
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or  two  of  the  principal  topic*  that  should  be  attended  to 
in  forming  a  correct  conclusion  as  to  the  influence  of 
entails. 

In  the  first  place,  it  is  alleged  in  their  favout  that  they 
stimulate  exertion  and  economy  ;  that  they  hold  out  to 
honest  industry  and  ambition  trie  strongest  and  safest 
excitement,  in  the  prospect  of  founding  an  imperishable 
name  and  a  powerful  family,  and  of  being  remembered 
and  venerated  by  endless  generations  as  their  chief  and 
benefactor ;  and,  in  the  second  place,  it  is  said  that  entails 
form  the  only  solid  bulwark  of  a  respectable  aristocracy, 
and  prevent  generations  from  being  ruined  by  the  folly 
or  misfortunes  of  an  individual. 

Now,  it  is  not  to  be  denied  that  the  prospect  of  found- 
ing a  powerful  family,  and  of  securing  property,  accu- 
mulated during  a  course  of  laborious  and  successful  ex- 
ertion and  economy,  from  the  risk  of  being  squandered 
by  the  inconsiderate  projects  or  extravagance  or  any 
future  individual,  must  act  as  a  very  powerful  spur  to  the 
industry  and  ambition  of  the  original  founder  of  a  family. 
But  here  the  beneficial  influence  of  the  system  stops  ;  Its 
operation  on  the  subsequent  holders  of  the  property  is 
entirely  different.  An  heir  of  entail  is  in  a  great  mea- 
sure emancipated  from  the  influence  of  parental  autho. 
rity  ;  his  chance  of  succeeding  to  the  property  of  his  an- 
cestors does  not  depend  on  the  circumstance  of  hU 
having  deserved  it,  of  his  being  industrious  or  idle,  dis- 
sipated or  sober.  The  succession  to  entailed  estates  is 
not  regulated  by  the  principle  of  detur  digniori.  Their 
occupiers  have  no  power  to  change  the  established  order 
of  succession  ;  they  cannot  exclude  the  worst  to  make 
om  for  the  best  of 


their  descendants,  but  must  submit 
sec  the  properties  of  which  they  are  in  possession 
as,  in  fact,  they  not  un frequently  do,  to  the 
•rihless  and  undutiful  of  their  children  or  re. 
Granting,  therefore,  that  the  institution  of  en- 
tails has  a  tendency,  as  it  undoubtedly  has,  to  make  one 

Sencration  active,  frugal,  and  industrious,  it  is  clear  to 
cmonstration  that  it  must  exempt  every  succeeding 
generation,  that  is,  every  succeeding  heir  of  entail,  from 
feeling  the  full  force  of  some  of  the  most  powerful  mo- 
tives to  such  conduct.  A  system  of  entail  makes  the 
succession  to  property  depend,  not  on  the  good  or  bad 
conduct  of  the  individual,  but  on  the  terms  of  a  deed 
written  a  couple  of  centuries,  perhaps,  before  he  was  in 
existence.  Its  effect  is,  therefore,  to  substitute  a  species 
of  fatalism  in  the  place  of  an  enlightened  discrimination, 
to  throw  property  indifferently  into  the  hands  of  the  un- 
deserving and  the  deserving  ;  and  it  is  plainly  impossible 
it  can  do  this  without  weakening  the  motives  which  sti- 
mulate men  to  act  the  part  of  good  citizens,  ami  strength- 
ening those  of  an  opposite  description.  When,  there- 
fore, 9 
public 


all 

.ess  Injurious  to  allow  an  individual  to  appoint  his  re- 
motest heirs,  than  it  would  be  to  deprive  him  of  the 
power  of  nominating  his  immediate  successors. 

As  to  the  second  point,  there  can  be  no  doubt  that  a 
system  of  entail  affords  the  best  attainable  security  for 
the  permanence  of  property  in  particular  families  ;  and 
as  individuals  possessed  of  property  act,  generally  speak- 
ing, with  more  independence,  ana  are  less  liable  to  be 
biassed  by  purely  selfish  considerations  than  those  who 
are  comparatively  poor,  it  would  seem  that  the  privilege 
of  executing  a  perpetual  entail  of  a  certain  amount  of 
property  might,  with  propriety,  be  allowed  to  noble  fa- 
milies. Indeed,  we  are  disposed  to  think  that  in  the  case 
of  such  families  it  would  be  advantageous  to  carry  this 
principle  a  good  deal  farther;  and  that  no  individual 
should  be  advanced  to  the  peerage  unless  he  were  able 
to  establish  a  majorat,  or  to  entail  such  an  extent  of 
"  property  on  the  heirs  of  the  title  as  might  be  suf- 
to  secure  them,  supposing  they  acted  with  or- 
prudence,  from  falling  into  a  state  of  poverty,  and 
ling  mere  dependents  on  the  crown.  But  though 
the  power  of  entailing  were  conceded  to  noble  families 
vested  with  the  prerogative  of  hereditary  legislation,  it 
miKht  be  confined  within  certain  limits,  and  made  to  vary 
with  the  entailer's  rank  in  the  peerage.  Neither  is  there 
the  shadow  of  a  reason,  on  political  grounds,  for  con- 
ceding this  power  to  others.  A  system  of  perpetual  en- 
tail is,  in  a  general  point  of  view,  certainly  Injurious  ;  and 
though  constitutional  considerations  may  require  the 
privilege  to  be  granted,  under  proper  modifications,  to  a 
particular  class,  they  can  never  require  that  it  should  be 
granted  to  all.  It  is  not  possible  to  Interfere  to  protect 
the  families  of  the  commons  from  the  casualties  to  which 
they  arc  subject,  by  sanctioning  a  system  of  perpetual 
ithout  producing  mischievous  results.  It  is  the 
of  government  to  adopt  such  regulations  as  may 
:  effectually  call  forth  industry  and  economy  among 
all  classes  of  its  subjects  ;  but  it  is  no  part  of  its  duty  to 
inquire  whether  the  frugality  of  those  on  the  box,  and 
the  extravagance  of  those  in  the  coach,  bid  fair  to  make 


it  by  throwing  artificial 
the  latter. 

In  Scotland  the  practice  of  entailing  has  been  earned 
to  a  very  great  extent,  and  in  some  counties  hardly  *= 
acre  of  (and  is  now  to  be  met  with  that  is  not  burdrrW 
with  the  fetters  of  a  perpetual  entail,  chalking  ou!  «s 
endless  succession  of  heirs.  Latterly,  indeed,  the  *yv 
tem  has  been  so  far  modified  by  the  interference  of  tv 
legislature,  that  money  is  allowed  to  be  be  raised  oc  tb» 
security  of  entailed  estates  for  the  effecting  of  necctitrt 
improvements,  and  certain  provisions  may  mvir  - 
widows  and  younger  children.  In  consequence  of  tt»-v 
modifications,  and  of  the  abolition  of  the  practice  si 
letting  entailed  lands  by  fine,  the  practice  is  by  no  tr.^xj 
so  Injurious  as  has  been  supposed,  and  as  it  has  been  fre- 
quently represented.  Still,  however,  there  can  be  to 
doubt  of  it*  extreme  inexpediency  in  a  public  pc:=t  > 
lew  ;  though,  owing  to  the  number  of  third  pa 


partirt  - 


of  the 


as  to  the  i 

culty. 

In  England,  on  the  other  hand,  it  seems  as  if  the  legis- 
lature had  hit  the  happy  medium  between  giving  tao 
much  and  too  little  power  to  those  who  have  acci- 
mulated  property  over  its  disposal  by  will.  An  EngtjA 
gentleman  may  entail  an  estate  on  such  heirs  as  srr  .2 
existence  when  the  deed  is  executed,  or  till  the  Srst 
unborn  heir  be  21  years  of  age ;  but  here  the  destitutes 
stops,  and  the  heir  in  possession  has  then  the  absoiuu 
disposal  of  the  property.  This  gives  to  every  one  list 
degree  of  power  over  his  property  which  is  required  to 
inspire  him  with  the  desire  of  accumulating  a  fariu© 
at  the  same  time  that  it  take*  from  him  the  power  mf 
legislating  for  future  ages,  or  of  creating  rules  to  br 
obeyed  in  all  time  to  come. 

French  Law  of  Succession.  —  We  have  alresarr  sert 
that  it  has  been  the  practice  in  most  countries,  as 
advanced,  to  relax  the  restraints  imposed  in  early 
less  enlightened  ages  on  the  bequeathing  of  pcuperry 
by  will.  But  the  modem  legislators  of  France  na« : 
followed  a  different  course,  and  hare  confined  the  power 
of  testators  within  the  narrowest  limits.  They  have, 
in  fact,  gone  far  to  make  that  rule  of  the  Roman  lav 
as  to  equal  partition  among  all  the  children,  I 
in  cases  of  Intestacy,  the  imperative  rule  of  i 
all  property,  whether  landed  or  moveable. 

According  to  the  new  French  law,  a  person  with  one 
child  may  dispose  at  pleasure  of  a  moiety  of  bis  property, 
the  child  inheriting  the  other  moiety  as  matter  of  right  • 
a  person  having  two  children  is  only  allowed  the  abso- 
lute disposal  of  a  third  part  of  his  property  ;  aod  tbos* 
having  more  than  two  must  divide  three  * 


property  equally  amongst  them,  one 
being  left  at  their  own  disposal.   The  property  of 
dying  intestate  is  equally  divided  amongst  the ir  Jr. 
scendants,  without  respect  of  sex  or  seniority. 

This  law  was  Intended  to  subvert  the  foundations  of 
that  feudal  aristocracy  whose  ascendency  had  been  very 
prejudicial  to  France ;  and  as  the  influence  of  an  ariA 
tocracy  must  always,  be  mainly  dependent  on  the  mag- 
nitude of  their  property,  it  was  certainly  well  fitted  t  > 
accomplish  its  object,  it  is  seldom,  however,  that  a  U» 
adapted  to  a  particular  emergency  may  be  maiatainaS 
with  advantage  as  a  general  rule  of  national  peltry  ;  arsi 
it  would  be  singular  were  a  device  originally  fallen  opoo 
for  the  express  purpose  of  splitting  estates  found  bene- 
ficial for  regulating  the  succession  to  property  in  a  great 
kingdom.  Considered  in  a  general  point  of  vie*,  this 
law  seems  Infinitely  more  objectionable  than  a  srstem  ot 
perpetual  en  tail.  By  interfering  to  so  extreme  an  extent 
In  the  disposal  of  a  man's  property,  it  roust  plainly  lessen 
the  motives  to  accumulation  :  while,  by  rendering  aJi  ibe 
children  In  a  great  measure  independent,  it  weaken*  the 
parental  authority,  and  has  the  same  injurious  operative) 
In  reference  to  an  entire  family  that  the  law  of  entail 
has  in  reference  to  a  single  child.  When  the  property 
of  the  father  must  be  divided,  all  his  descendants  art 
aware,  from  their  earliest  infancy,  that  they  are,  wtthoet 
any  peculiar  merit  or  exertion  on  their  part,  to  obtain  a 
certain  provision  ;  and  can  any  one  doubt  that  this  sort 
of  certainty  roust  tend  to  paralyse  their  efforts,  and  to 
render  the  younger  children  at  least  less  enterprising 
than  they  would  he,  did  they  know  thai  their  conditio 3 
in  society  was  to  depend  principally  on  themselves,  a.  J 
that  they  had  no  security,  other  than  their  own  desert v 
for  obtaining  any  thing  from  their  parents?  But  evc-a 
these  do  not  seem  to  be  its  worst  effects.  The  inev  itaN* 
tendency  of  this,  and  of  every  similar  system,  is  to  oc- 
casion too  great  an  Increase  of 
at  the  same  time  that  it  operates  to 
property  into  such  minute  portions  as  neither  to  c_ 
sufficient  employment  to  the  families  occup)ing  tfc«r>. 
nor  to  allow  of  their  being  cultivated  and  improve!  ta 
the  best  and  most  efficient  manner.  The  strong  pre- 
dilertioti  entertained  by  the  great  bulk  of  the  children 
of  persons  engaged  in  the 


.  business  of  agriculture  for 

P,acc»  •  »nd  'Ml  IflfM  to  attempt  to  prevent    the  pursuits  of  their  father*  has  been  remarked  by  every 
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■ne  in  any  degree  familiar  with  rural  affair*  ;  and  it  is 

»bvious  that  the  existence  of  a  law  making  the  division 
•f  estates  compulsory  affords  the  greatest  facilities  for 
ratifying  this  inclination.  It  will  give  to  many,  who 
night  otherwise  hare  been  obliged  to  emigrate,  or  to 


to  some  other  employment,  the  power  of  con-   instance  o 
in  that  line  of  life  in  which  they  bare  been  edu-   have  been 
and  which  is  endeared  to  them  by  those  early   admits  of 


ated  and 

ssociations  that  exert  so  strong  an  .. 
onduct.  Should  a  family  be  unusually  large,  or  should 
he  share  of  the  paternal  property  falling  to  each  of  the 
hildren  be  insufficient  to  enable  them  to  maintain 
hem  selves  in  nearly  the  same  class  as  their  father,  some 
f  the  more  adventurous  spirits  will  probably  be  disposed 
a  sell  their  portion,  and  to  engage  in  other  pursuits, 
tut  experience  shows  that,  in  the  great  majority  of 
ases,  they  continue  to  reside  on  the  little  properties  ob- 
xincd  from  their  ancestors ;  and  the  fair  presumption 
eems  to  be,  that  the  process  of  division  and  subdivision 
/ill  continue,  until  the  whole  land  has  been  parcelled 
ut  into  patches,  and  filled  with  an  agricultural  population, 
cstitute  alike  of  the  means  and  the  desire  of  rising  in 
he  world. 

It  is  no  doubt  true  that  the  condition  of  the  agricul- 
urists  of  France,  at  this  moment,  Is  decidedly  superior 
o  what  It  was  previously  to  the  Revolution.  But  it 
annot  be  truly  affirmed  that  this  improvement  has  been 
a  any  respect  owing  to  the  law  of  equal  inheritance.  It 
as  taken  place,  not  in  consequence  of  that  law.  but  in 
espite  of  it.  The  abolition  of  the  feudal  privileges  of 
he  nobility  and  clergy,  and  of  the  gabelle,  corvces,  and  i 
ther  oppressive  and  partial  burdens  and  imposts,  was  of 
he  greatest  service  to  proprietors  and  farmers  ;  and,  in  i 
ddition  to  these  advantages,  a  great  part  of  the  property 
f  the  church  and  of  the  emigrants  came  into  their  hands 
t  very  low  prices  ;  so  that  small  properties  were  aug- 
mented, and  fresh  energy  given  to  agricultural  pursuits. 
Jtill,  however,  it  is  certain  that  the  rapid  subdivision  of 
mded  property,  and  the  continually  increasing  e 


f  the  agricultural  population,  caused  by  the  law  of  com- 
ulsory  succession,  have  gone  far  to  neutralise  the  cflWts 
f  these  advantageous  circumstances.-  and  form  at  this 
loment  one  of  the  most  deeply  .seated  evils  In  the  social 


ondltion  of  the  people  of  France. 

In  every  respect,  therefore,  this  law  would  seem  to 
«  most  inexpedient ;  and  certainly  the  experience  of 
'ranee  does  not  tend  In  any  respect  to  shake  our  belief 
i  the  wisdom  of  those  who  contend  that  the  interference 
f  the  legislature  In  respect  to  wills  should,  in  all  ordi- 
ary  cases,  be  confined  within  the  narrowest  limits  -,  and 
hat  in  this,  as  in  most  other  things,  their  object  should 
at  her  be  to  prevent  abuses,  than  to  enact  rules  for 
he  guidance  of  individuals  in  the  distribution  of  their 
roperty  under  ordinary  circumstances. 
Jietfueathing  a/  Property  for  Charitable  Purposes.  —  In 
he  article  Foundation*  in  this  work,  we  have  briefly 
lanced  at  some  of  the  more  prominent  considerations 
hat  should  be  attended  to  in  the  endowment  of  hospitals, 
nd  in  the  appropriation  of  property  for  purposes  of  pub- 
Ic  utility,  lio  doubt  it  is  of  the  greatest  importance,  in 
national  point  of  view,  that  property  should  be  be- 
uealhed  for  such  objects ;  and  it  would  be  easy  to  show 
hat  England  has  derived,  and  is  deriving,  the  greatest 
dvantage  from  the  bequests  of  private  Individuals  for 
he  promotion  of  education,  the  support  of  the  poor,  and 
•ther  charitable  purposes.  Still,  however,  it  seems 
ibundantly  obvious  that  such  bequests  should  in  all 
ases  be  subject  to  the  control  of  the  state.  It  is  diffl- 
ult  indeed,  or  rather  impossible  perhaps,  to  define,  & 
>rioti,  how  far  interference  should  be  carried  in  such 
ases  ;  but  that,  speaking  generally,  It  is  indispensable 
'ven  to  the  proper  carrying  out  of  the  views  of  the  tea- 
ators.  Is  abundantly  obvious. 
To  regard  the  instructions  in  the  wills  of  those  who 
<d  foundations  as  immutable  laws,  which 
to  be  altered.  U,  In  truth,  to  permit  the 
folly,  or  presumptioa  of  an  Individual  to  be~ 
a  standard  for  all  future  ages,  and  to 
ititutlons  of  a  mor 
ilfbtened  period  by  his  crude  conceptions 
iurely,  however.  It  is  needless  to  say,  that  no 
lumber  or  men,  and  still  less  individuals,  should  be  al- 
owed  to  erect  themselves  into  Infallible  legislators  for 
very  succeeding  generation.  The  regulations  of  the 
reat  Alfred  and  the  other  benevolent  individuals  who 
muled  the  Universities  of  Oxford  and  Cambridge  may 
avc  been  excellent  at  the  time  when  they  were  framed  ; 
>ut  had  they  beeu  strictly  adhered  to,  their  chairs  must 
iow  have  been  filled  with  Aristotelian  doctors,  and  lec- 
urers  on  the  Ptolemaic  system  of  the  world  and  the 
□fallibility  of  the  Pope  ! 
It  Is  impossible  to  doubt  the  pious  and  benevolent 
iews  of  many  of  those  who,  in  the  middle  ages,  left 
heir  property  to  monastic  institutions ;  but  still  less  is 
t  po»»ible  to  hesitate  applauding  the  conduct  of  the  rc- 
orincrs,  who  diverted  this  property  to  other  purposes, 
jid  who^  justly  considered  t»iat  the  terms  of  a  will  die 


SUFFRAGAN. 

tated  in  a  comparatively  barbarous  period  should  not  be 
permitted  to  consecrate  and  hallow  a  system  which  had 
been  discovered  to  be  most  inimical  to  the  interests  of  true 
religion,  and  productive  only  of  Injurious  consequences. 
The  establishment  of  foundling  hospitals  is  another 
of  the  same  kind.  They  were  projected,  and 
kept  up,  with  the  best  intentions ;  but  it 
admits  of  demonstration,  and  is  now,  indeed,  generally 
admitted,  that  they  have  been  productive  of  an  " 
parably  greater  amount  of  crime  and  of  mortaiil 
they  have  obviated. 

Even  as  respects  the  educational  foundations  esta- 
blished in  many  parts  of  England,  no  one  can  doubt  that 
their  utility  is  in  very  many  instances  greatly  narrowed, 
and  in  not  a  few  wholly  nullified,  by  the  injudicious 
rules  laid  down  for  their  government  ;  and,  in  fact,  there 
is  nothing  that  stands  in  greater  need  of  revision  and 
amendment  than  the  constitution  and  administration  ol 
foundations. 

SrccVsaioN.  In  Civil  Law.  In  that  jurisprudence, 
and  those  modern  systems  which  are  derived  from  it, 
there  is  no  distinction  between  moveable  and  immovc- 
considered  as  a  subject  of  succession, 
rnelher  of  real  or  personal  property,  is  either 
or  by  testament.  The  order  ol  succession 
ab  intestato,  according  to  the  civil  law  (see  Descent),  is 
to  be  found  in  the  laws  of  Justinian  (Soveli,  11H.  127,  fcc). 
It  admits  three  classes  of  successors,  —  descendants, 
ascendants,  and  collaterals,  who  are  preferred  in  that 
order  in  the  succession ;  so  that  if  a  man  leave  any  de- 
scendants, all  ascendants  and  collaterals  are  excluded  ; 
and  ascendants  exclude  collaterals,  except  brothers  of  the 
whole  blood  and  their  children.  The  children  of  tho 
deceased  partake  equally.  Stepchildren  are  Grangers 
to  the  succession  of  their  step-parents.  Children,  the 
issue  of  several  marriages,  succeed  equally  to  the  pro- 
perty of  their  father ;  but  severally  to  the  property  of 
their  respective  mothers.  Grandchildren  take  per  stirpes, 
or  by  right  of  representation  ;  >.  e.  If  a  child  die  in  the 
parent's  lifetime,  his  children  divide  bis  share  equally. 
Among  descendants,  he  or  she  of  the  nearest  degree  is 


but  it  is  doubtful  whether  or  no  more  distant  ascendants 
divide  with  them  Succession  among  collaterals  is  said 
not  to  extend  beyond  the  10th  degree.  The  wife  (by 
Noveli,  53.  c  6.)  succeeds,  under  certain  circumstances,  to 
a  fourth. 

SUCCI'NEA.  ( Lat.  succinum,  amber.)  A  genus  of 
freshwater  Gastropods,  so  called  from  the  transparent 
texture  and  amber  colour  of  the  shell.  Of  this  genus  two 
species  (Succinea  amphibia.  Drags.,  and  Suc.obionga) 
are  British,  and  to  be  found  occasionally  in  the  river 
Wandle.  and  In  Greenwich  marshes. 

SU'CCINIC  ACID.  (Lat.  succinum.)  An  acid 
obtained  among  the  products  of  the  destructive  dis- 
tillation of  amber  ;  when  pure  it  is  a  white  crystalline 
substance.  Its  salts  are  termed  succinates  i  of  these  the 
succinate  of  ammonia  is  occasionally  used  as  a  test  for 
Iron.  It  precipitates  the  peroxide  of  that  metal  in  the  form 
of  a  brown  insoluble  succinate. 

SU'CCINITE.  (Lat.  succinum.)  An  amber-coloured 
garnet. 

SUCKING  PUMP,  or  SUCTION  PUMP.  The 
common  construction  of  the  pump,  in  which  the  two 
valves  open  upwards.   See  Pump. 

SUCTO'RIANS,  Sudani.  (Lat.  sugo,  /  suck.)  The 
name  of  a  tribe  of  Cartilaginous  fishes,  comprehends 
those  which,  like  the  lamprey,  have  a  c 
adapted  for  suction. 

SU'ET.  The  fat  situated  about  the  loins  and  kidneys, 
which  is  harder  and  less  fusible  than  that  from  other 
parts  of  the  same  animal.  That  of  the  ox  and  sheep  is 
chiefly  used  ;  and  when  melted  out  of  its  containing  mem- 
brane's tt  forms  tallow,  and  is  largely  used  in  the  manu- 
facture of  candles  and  the  ordinary  soaps.  Beef  and 
mutton  suet,  when  fused,  concrete  at  a  temperature  of 
about  100.   Like  other  kinds  of  fat,  It  is  a 


carbon,  oxygen,  and  hydrogen. 
SUFFE'TKS.(i 


Said  to  be  from  the  Phoenlc .  schopetim. ) 
Certain  Carthaginian  magistrates,  whose  office  bore  con- 
siderable analogy  to  that  of  the  Spartan  kings  and  Horoan 
consuls.  Their  number  was  two,  and  they  were  elected 
annually  from  the  noblest  families  of  the  state.  The 
functions  of  the  sulU-tcs  seem  principally  to  have  been 
confined  to  the  management  of  civil  affairs.  Thus  it  waa 
their  province  to  assemble  the  senate  and  preside  In  it, 
and  also  to  proi  ose  the  subjects  of  debate,  and  collect 
the  votes ;  but  there  arc  instances  recorded  of  suffetcs 
leading  the  armies  of  their  country.  All  the  cities  of 
note  in  the  Carthaginian  dominions  had  likewise  their 
suffetes ;  but  these,  of  course,  were  invested  merely  with 
municipal  authority.  (See  Mem.  dc  I' Ac.  des  Inter. 
vols.xxxtv.  xxxviii.) 

SU'FFRAGAN.  In  Ecclesiastical  Usage,  every  bishop 
is  said  to  be  suffragan,  relatively  to  the  archbishop  of  his 
province  ;  thus  the  bishop  of  Carlisle  is  suffragan  to  the 
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of  York,  Ac,  either  on  account  of  the  tuf- 
.  given  by  them  In  the  provincial  synods,  or  be- 
.  •  they  cannot  be  consecrated  without  the  suffrage 
consent  of  the  archbishop.    Titular  bi»hop»,  ordained 
assist  a  bishop  in  hit  spiritual  functions,  are  aUo  coi 
monly,  but  rather  Improperly,  styled  suffragans  ; 
adopted  by  the  stat.  36  H.  8.  c.  14. 
SU'FFRAGE.   See  Parliamint. 
SUFFRAGO.  (  Lat  suffrago.  the  pattern.)   In  Mam- 
malogy and  Ornithology,  the  joint  oT  the  tibia  with  the 
tarsus. 

SUFFRU'TICOSE.  (Lat.  tuffhitex.aissimfcTzArsiA.) 
Any  plant  which  is  not  exactly  either  a  shrub  or  an  her 
baceous  plant ;  that  is,  which  has  not  hard  woody  twigs 
and  complete  buds  like  the  one,  nor  perishable  succulent 
other.  Lavender  U  an  instance  of  a 


twins  like  the 
tlcose  plant. 

SU'GAR.  (Fr.  sucre,  Germ,  nicker. )  The  great  com. 
mercial  demand  for  sugar  i»  almost  exclusively  supplied 
from  the  sugar  cane  ( Arundo  saceharifera),  which  con 
tains  It  In  greater  quantity  and  purity  than  any  other 
plant,  and  consequently  affords  the  greatest  facilities  for 
it»  extraction.  A  large  quantity  of  *ugar  it  contained 
in  the  sap  of  the  American  maple  ( Acer  saccharinmn),  and 
in  the  juice  of  the  beet-root  (hi it  vulgaris),  from  both  of 
which  it  may  be  economically  obtained  ;  it  has  also  been 
extracted  from  grapes  or  raisins,  and,  as  is  well  known, 
is  contained  abundantly  in  many  ripe  fruits  and  esculent 
vegetables.  It  is,  however,  in  these,  seldom  so  pure  or 
(n  such  quantity  as  to  admit  of  ready  separation. 

The  process,  as  carried  on  In  our  West  India  islands, 
consists  in  pressing  out  the  juice  by  rolling  mills,  and 
carefully  evaporating  it  till  It  has  acquired  the  proper 
consistency  for  crystallising  ;  lime  water  is  added  during 
this  operation,  to  neutralise  any  free  acid,  and  to  facili- 
tate the  separation  of  certain  vegetable  matters,  which,  in 
consequence  of  the  action  of  the  lime,  rise  more  readily 
to  the  surface,  and  admit  of  being  skimmed  off.  When 
duly  concentrated,  the  syrup  is  run  off  into  shallow 
wooden  coolers,  where  it  concretes ;  It  is  then  put  into 
barrels  with  holes  in  the  bottom,  through  which  a  quan- 
tity of  treacle  or  molasses  gradually  drips,  and  the  re- 
maining sugar  acquires  the  granular  crystalline  state ;  it 
U  packed  into  hogsheads,  and  comes  to  us  under  the 
name  of  raw  or  muscovado  sugar.  The  following  it  a 
■ketch  of  the  process  by  which  raw  sugar  is  purified  in 
this  country.  Raw  sugar  is  chosen  by  the  refiner  by  the 
sharpness  and  brightness  of  its  grain ;  It  Is  put  into  a 
copper  pan  or  boiler,  previously  charged  with  a  certain 
quantity  of  lime  water,  with  which  a  portion  of  bullocks' 
blood  has  been  well  mixed  by  agitation,  and  is  suffered 
to  stand  a  night  to  dissolve.  Early  In  the  morning  fires 
are  lighted  under  the  pans,  and  when  the  liquid  boils  the 
coagulated  albumen  of  the  blood  rites  to  the  surface  and 
carries  the  impurities  of  the  sugar  with  it.  The  liquid 
is  kept  gently  simmering,  and  continually  skimmed,  till  a 
small  quantity,  taken  out  in  a  metal  spoon,  appears  per- 
fectly transparent :  this  generally  takes  from  tour  to  five 
hours.  The  clear  syrup  Is  then  run  off  Into  a  cistern  ; 
the  pans  are  reduced  to  half  their  former  siie,  by  taking 
off  a  moveable  front,  and  a  smaller  portion  of  the  purified 
syrup  returned  into  each :  the  fires  are  now  increased, 
and  the  sugar  made  to  boil  as  rapidly  as  possible,  till  a 
small  quantity  taken  on  the  thumb  is  capable  of  being 
drawn  into  threads  by  the  fore-finger;  the  fire  U  then 
damped,  and  the  boiling  syrup  carried  off  in  basins  to  the 
coolers  ;  a  fresh  quantity  is  then  pumped  into  the  pans 
and  evaporated  as  before.  In  the  coolers  the  sugar  Is 
violently  agitated  with  wooden  oars  till  it  appears  gra- 
nulated. It  is  upon  this  agitation  that  the  whiteness  and 
fineness  of  grain  in  the  retined  sugar  principally  depend  ; 
the  crystals  are  thus  broken  down  whilst  forming,  and  the 
whole  converted  into  a  granular  mass,  which  permits  the 
coloured  liquid  saccharine  matter  to  run  off,  ami  which 
would  be  combined  with  the  solid  if  it  were  suffered  to 
form  Into  larger  crystals.  This  granular  texture  like- 
wise  facilitates  the  percolation  of  water  through  the 
loaves  In  the  after  process,  which  washes  the  minutely 
divided  crystals  from  all  remaining  tinge  of  molasses. 
That  this  is  the  real  theory  of  the  whitening  of  sugar  by 
the  process  of  refining  appears  from  a  comparison  with 
the  process  for  making  sugar  candy.  In  this  the  raw 
material  Is  cleared  and  boiled  as  above ;  but  Instead  of 
being  put  Into  coolers  and  agitated,  it  is  poured  into  pant, 
across  which  threads  arc  strung,  to  which  the  crystals 
attach  themselves  ;  these  are  set  in  a  stove,  and  great 
care  is  taken  not  to  disturb  the  liquid,  as  upon  this  de- 
pends the  largeness  and  beauty  of  the  candy.  In  this  state 
it  is  left  for  five  or  six  days  exposed  to  a  heat  of  about 
9A° ;  when  it  is  taken  out  and  washed  with  lime  w  ater. 
This  takes  off  the  molasses  from  the  outside ;  but  a  great 
quantity  is  combined  In  the  crystal,  and  the  consequence 
is  that  candy  is  never  whiter  than  the  sugar  it  is  made 
from.  When  the  sugar  has  attained  the  granular  state 
in  the  coolers,  at  above  described,  it  is  poured  Into  co- 
nical earthen  mould*,  which  have  been  previously  soaked 
a  night  In  water  ;  in  these  it  it  again  ttfrred.  for  the 
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pose  of  extricating  the  air-bubble*,  which  would  other- 
wise adhere  to  the  surface  and  render  it  rough  ;  whe= 
suffictently  cold,  the  loaves  are 
upper  floors  of  the  manufactory,  and 
being  removed  from  their  point*,  they 

tiont  of  the  liquid  molasses  toon  run  down, 
the  sugar  much  whitened  by  the  separation  ;  afterward- 
pipe-clay  mixed  with  water  to  the  consistence  csf  creass  * 
put  upon  the  hate  of  the  loaves  to  the  thickness*  of  abc  ' 
an  inch  ;  the  water  from  this  clay  gradually  filters  throoet 
the  loaf,  and  carrying  with  It  all  remaining  tinge  of  r-  - 
lasses, runs  into  the  pot,  the  clay  being  of  no  other  use  rr.r- 
to  retain  the  water  and  prevent  its  too  rapid  perrolat:^- 
by  which  too  much  of  the  solid  sugar  would  be  ch«*ol«—~ 
This  process,  called  claying,  is  repeated  four  or  five  tsmn. 
according  to  the  nature  ot  the  sugar  and  the  degree 
which  it  has  been  boiled.  When  the  loaves  are  Usui 
cleansed  from  all  relics  of  colour  they  are  suffered  to  n- 
main  some  time  for  the  water  to  drain  on";  when  rfc,. 

a?imrema^ 

are  then  stove-dried  at  a  temperature  between  95  tad  wr- 
The  syrup,  or  draining*  collected  in  the  pota,  is  aiied 
with  the  raw  sugar  In  the  next  boiling*  :  it  it  divided  ac- 
cording to  its  fineness  ;  the  first  runnings,  which  are  t  r 
foulest,  being  reserved  for  the  coarsest  loaves  ;  wisfs 
the  last,  bring  little  else  than  clear  syrup,  is  boiW  is:- 
loaves  of  the  tame  fineness  at  those  from  which  it  rr 
The  lowest  syrups  are  boiled  Into  what  Is  called  Aswiw.i 
sugar,  from  which  the  molasses  runt  with  very  btx* 
mixture  of  solid  sugar :  this  it  it  which  is  sold  under  *-> 
name  of  treacle,  being  quite  incapable  of  further  crystal- 
lization. The  average  produce  of  100  cwt.  of  raw 
treated  at  above  It  63  lbs.  of 
molasses,  4  lots  In  dirt,  Ac. 

Mr.  Howard,  in  his  patent  process  for  the  rv-nore*  d 
sugar,  Introduced  a  variety  of  modifl 

Erovements,  the  principal  of  which 
oiling  under  diminished  atr 
no  part  of  the  syrup  was  liable  to  be 
wise  injured  by  Heat ;  he  alto 
ci  pita  ted  aluminous  earth  to  at 
matter ;  well-burned  charcoal, 
has  been  found  very  serviceable  for  the  latter  purpose, 
and  a  number  of  other  improvements  in  and  madia- 
cations  of  the  process  of  refining  hare  more  lately  bees 
adopted. 

The  chemical  characters  of  tugar  are  well  defixed, 
especially  those  of  the  crystallizable  or  cane  sugar.  \u 
specific  gravity  is  about  1*6.  It  dissolves  in  all  propor- 
tions in  water,  it  leu  soluble  iu  alcohol,  and  is  recosjiMird 
by  its  purely  sweet  taste.  It  is  blackened  by  sulphur* 
acid ;  and  when  about  one  part  of  this  arid  it  added  tt 
two  of  thick  syrup,  the  mixture  presently  bos  It  up  tna> 
a  black  frothy  mas*,  which  is  little  else  than  carbon,  acfci, 
and  water.  In  respect  to  ultimate 
to  that  important  clais  of 


hydrogen  in  the  same  relative  proportions  as  they  exist  sc 
water.    The  following  thowt  the  result*  <  ' 
analysis  of  the  finest  loaf  sugar  In  a  dry  a 


with  its  probable  atomic  constitution  :  — 

A  uxni.  Equi » 

Carbon      -         -  9  54 

Hydrogen  -         -8  8 

Oxygen     -        .  8  64 


i  h*»  r. . 

42- M6 

635 


Ex,. 
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Several  other  varieties  of  tugar  have 
examined  ;  such  as  fi^*P*  *UR»r.  hone 

^Consumption  ^and  Supply.  —  Sugar  Is  to  be 
rather  at  a  necessary  than  as  the  most  desirable  of  tuxo- 
riet ;  and  a  larger  sum  Is,  we  believe,  expended  on  sugar 
In  thlt  country  than  on  anything  else,  excepting  corn  aed 
butcher's  meat.  The  tugar  consumed  in  England  is  *i! 
derived  from  the  Arundo  sacckatijeru,  or  tugar  cane,  aatl 
was,  for  a  lengthened  period,  almost  wholly  supplied  by 
our  colonies  In  the  West  Indies  ;  but  latterly  we  have 
derived  very  extensive  supplies  from  the  Mauritius  and 
India.  Foreign  sugar  is  virtually  excluded  from  <*sx 
markets  by  the  prohibitory  duty  with  which  it  tt  loaded 
Besides  the  West  Indies,  South  America,  espeeuU  r 
Brazil,  the  Eatt  Indies,  the  Mauritius.  Java,  Slam,  tbi 
Philippine  Islands.  Ac.  are  the  countries  which  export 
by  far  the  largest  supplies  of  cane  sugar,  though  it  either 
It  or  may  be  produced  In  most  tropical  countries,  ai  d 
it  it  alto  cultivated  to  tome  extent  In  tome  countries 
within  the  temperate  lone.  During  the  last  war,  wht-i 
the  nations  of  the  Continent  experienced  very  grv-a 
difficulty  in  getting  supplies  of  sugar  from  trop*e»> 
countries,  attempt*  were  made  to  raise  tt  at  home  from 
beet-root;  and  thlt  tugar  being  exempted  trvwn  tfc 
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xtended,  especially  it 


to  the 
to 


?  same  duty  at  colonial  sugar 
be  abandoned.   We  subjoin 


n  Accomrroftbe  Quantities  of  the  different  Descriptions  of  Sugar 
iluring^each  of  the^ElevenJears  ^ing  with  I&41U  with  an  A 


r,  It* 


of  the 


in  the  United  Kingdom 
of  Duty  received  ou  the 


■1 

2uanUt»e»  enured  for  Consumption 

Yeaw. 
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A  ri'TiiNi    T*vl           j  i4T 
VA  Tf  T -«K*    I  ill  1™*  *JT 

Brto»h  Mucffido 

from  I>uti«  on 

BritUh  Plantation 

(Incl.  Mauritiua). 

East  India. 

Total. 

tSujgaur. 

cm*. 

t. 
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113..V36 
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4, 767  ,34* 
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3,63^34 
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AO 

3.741,479 

4,V9.393 
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1S3A 

3.7.\7,*3l 

9H.0SO 

31 

3,*36,.VW 

4,Mi7,yOO 
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1«6 

5,V1,I  14 
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33 

S.4SS.3W 

4,1K4,163 

9     0   10  — 
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3.9A4,»|0 
9.904.66S 

4.7Mlr%63 
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41H.37A 

65 

1    13    S  - 

!S 

SSIK 
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49 
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at-*  on  BritUh  plantation  »nd  Mauritius  »a|tar  from  IS30  to  1S40  . 
uty  on  Kmt  Indian  tufit  from  1830  to  13th  of  August.  I  W» 

uty  on  ditto  of  any  British  poMt-vklon  within  the  limit*  of  the  Eaa  India  Company's  charter  into 
i/foroff,  Migar  it  prohibited,  mhI  im|jart«l  from  thence  from  13th  of 

t«  from  ICth  of  Maj,  1*40. 
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SU'ICIDB.  or  SELF-MURDER.  (Lat.  tuicidium.) 
ew  chapter*  in  the  history  of  the  human  mind  are 
tore  singular  than  that  of  suicide,  a*  showing  the  kind 
f  honour  and  estimation  which  a  practice  to  unnatural 
aa  attained  in  the  feeling*  of  many  nation*.  The  rank 
hich  religious  suicide  has  held  from  immemorial  ant i- 
uttv.  and  still  holds,  in  the  opinion  of  the  Hindoos,  has 
eon  too  often  described,  and  is  too  familiar  in  its  most 
otorious  and  painful  instances,  to  need  more  than  ad- 
ertingtoon  the  prrienj  occasion^  Unsaid  Uiat  the 

aditionary  sentiment*  o/thc  people  have  beeu  formed 
n  some  different  model.  The  suicides  of  the  Hindoos 
are  proceeded  partly  from  fanaticism,  partly  from  an 
pathetic  philosophy  ;  those  of  the  ancient  Scandinavians, 
stcrmcd  equally  honourable,  I 
i  warriors,  who  could  endui 
roach  of  helpless  and  un  warlike  old  age. 
Among  the  Greeks,  the  first  inquirers  who  reasoned 
ut  the  principles  of  human  life  and  action  by  a  train  of 
hilnsopnical  Investigation,  singularly  vague  and  discre- 
ant  opinions  on  this  subject  teem  to  have  prevailed  ;  as 
tight  nave  been  expected  from  a  people  to  whom  religion 
trnished  so  very  few  fixed  data  of  reasoning,  and  by 
hom  abstract  truth  was  pursued  with  such  unequalled 
tgenuity  ami  earnestness.  Socrates,  the  great  master  of 
tliic*.  was  emphatic  in  his  condemnation  of  suicide.  Plato 
peaks  in  a  more  dubious  strain :  writing  as  a  lawgiver,  he 
rprobatet  it ;  and  in  his  argument*  on  the  subject  is  to 
e  found  the  well-known  illustration  which  has  figured 


from  the  overflow  of  courage 
ould  endure  any  evil  except  the  ap- 


ver  since  in  all  such  discussions,  in  which  he  compare*  it 
3  the  desertion  by  a  soldier  of  hi*  post ;  yet  he  expressly 
xcepts  from  his  censure  those  cases  in  which  it  is  com- 
mitted under  the  pressure  of  immitigable  calamity, 
'ythagoras,  at  an  earlier  period,  denied  its  lawfulness. 
See  AthnucuM,  \.  iv.)  In  the  later  days  of  Greek  phllo- 
ophy,  both  Stoics  and  Epicureans  found  arguments  lor  its 
efence  in  their  respective  principles.  The  former  sect 
.  as  most  notorious  for  its  tenets  on  this  subject ;  Zeno 
nd  Cleanthes,  its  great  master*,  having  both  put  an  end 
>i  their  own  lives,  as  Democritus  had  done  before 
rom  the  mere  tedium  of  old  age. 

Cum  jam  matura  eetuatas 
Admonuit  memorrm  motus  lancuescent  mentis, 
Spout*  sua  letho  caput  obrtaa  obtutit  Ipse. 

The  argument  of  an  Epicurean  philosopher  on  the  topic 
iay  be  collected  from  Cie.  7W.  Dup.  v.  41. ;  and,  bl- 
eed, may  be  compressed  in  the  pithy  Greek  motto  for 

drinking  party,  'H  *iBt,  i»  ixitt  —  drink,  or  begone. 

Stoical  academic*"  (says  Dr.  Moore  in  his  /.way  on 
uicide,  I.  233.),  "  if  such  an  expression  be  warrantable, 
■  ould  plead  a  dismission  whenever  their  dlginlty  was 
ffrooted  or  their  glory  diminished;  whilst  Epicurean 
caderaics  would  care  nothing  about  such  matters,  us 
»ng  a*  their  personal  indolence  and  tranquillity  were  not 
u|HTseded.  The  influence  of  Greek  philosophy  had,  as 
i  well  known,  a  great  share  in  producing  that  tendency 
o  suicide  which  distinguished  the  higher  society  of  Rome 
n  the  later  days  of  the  commonwealth.  The  "  Roman 
leatb,"  as  it  Is  emphatically  called,  was  not  really  a 

it  tonal  habit ;  the  older  manner*  of  the  commonwealth 
epudlated  It ;  its  prevalence  was  owing  to  foreign  doc- 
rines,  acting  on  minds  affected  by  the  violent  passions, 
ngrotsing  luxuries,  and  rapid  vtcitsltudes  of  fortune 

hich  distinguished  that  momentous  era.  Virgil  returns 
o  the  Pythagorean  view  ;  and,  without  inveighing  against 


•uicide,  represents  it  as  a  sad  and  mournful  death,  the 
perpetrators  of  which  are  doomed  to  a  long  and  shadowy 
existence,  —  without  torment,  but  without  enjoyment; 
one  which  they  would  willingly  exchange  for  the  bitterest 
poverty  and  labour  in  the  cheerful  light  of  day.  Perhaps 
the  courtier-poet  was  a  little  affected  by  the  feelings  of 
those  in  power,  who  loved  to  have  contented,  orderly,  and 
not  too  irritable  subject*,  and  disliked  the  fashion  fjnong 
the  noble  Romans  of  escaping  in  this  manner  from  tyranny 
At  a  later  period  suicide  committed  by 
was  made  criminal  by  the 
the  for- 


law.    This  was  with  a  view  to  preserve 
feiturc  of  the  criminal's  property  to  the  governm 
cide,  as  such,  does  not  seem  to  have  been  the 
legislation. 

Although  Christianity  was  not  slow  in  effecting  a  reform 
in  the  feelings  of  mankind  on  this  important  subject,  yet 
some  relics  of  the  ancient  sentiments  lingered  awhile, 
even  in  the  minds  of  enlightened  believers.  The  fanatical 
Donatists  were  greatly  addicted  to  suicide,  and  are  justly 
condemned  on  this  account  among  others  by  the  early 
writers  of  the  church.  Nor  did  these  latter  ever  esteem 
suicide  lawful,  even  under  the  severe  persecutions  to  which 
the  church  was  subjected,  except  perhaps  in  one  case  — 
when  committed  by  virgins  to  preserve  their  chastity.  The 
cherished  sentiments  of  the  fathers  of  the  church  on  this 
subject  rendered  them  not  only  lenient  to  luch  victims  of 
honour,  but  some  of  them  have  even  gone  so  far  as  to 
commend  them.  Augustine,  with  his  usual  strong  sense 
of  moral  right,  only  pities  them  :  and  expressly  classes 
all  .uicide  a*  homiefde.  {De  Cn.  Dei,  1.  i.  c.  19.)  There 
was,  at  an  early  period,  no  commemoration  for  the  souls 
of  suicides  in  the  early  church.  And  the  council  of  Bra. 
car  a,  a.  ft.  A63,  refused  them  Christian  burial ;  a  measure 
which  has  been  pretty  generally  adopted  throughout 
Christendom. 

There  have  been  a  few  paradoxical  writers  who  have 
contended  in  favour  of  the  lawfulness  of  suicide,  arguing 
on  Christian  premises.  In  Hume's  Kuay  on  Suicide 
this  ground  is  taken,  with  the  author's  usual  adroitness 
in  pointing  out  supposed  deficiencies  in  the  scheme  of 
Revelation.  A  more  remarkable  instance  is  Dr.  Donne's 
"  fi*m8m»*T*t ;  or,  a  declaration  of  that  paradox  or  thesis, 
that  self-homicide  is  not  so  naturally  sin  that  it  may 
never  be  otherwise."  It  is  remarkable,  however,  less  from 
the  force  of  the  argumentation,  than  the  circumstance  that 
a  man  of  a  religious,  though  eccentric  turn  of  mind,  should 
have  defended  such  positions.  Some  of  his  arguments, 
those  derived  from  the  silence  of  Scripture  on  the  specific 
subject,  have  been  commonly  repeated  :  otbert  seem  very 
puerile.  Those  who  wish  it  will  find  them  serit.usly  re- 
futed, at  much  length,  by  the  painstaking  Dr.  Moore,  in 
his  Kuay  on  Suicide,  already  quoted,  from  which  we  have 
taken  most  of  this  historical  sketch.  To  say  the  truth, 
his  refutation  is  In  some  Instance*  as  weak  as  any  part 
of  Donne's  paradox. 

Among  the  writings  of  another  class  of  thinkers,  the 
reasonings  pro  and  con  urged  by  Rousseau  in  the  JVow- 
pi-Ue  Hcloite  arc  well  known.  Though  there  is  little 
convincing  in  the  logic  of  the  antagonist  of  suicide,  yet 
the  side  he  takes  is  made  to  appear  the  generous  and 
noble  one;  and  in  this  case,  as  in  several  others,  Rous- 
seau must  be  owned  to  have  done  service  to  the  cause 
of  morality,  considering  the  incredible  influence  which 
he  exercised  on  the  fervid  heads  and  hearts  of  bis  time. 
It  is  remarkable  that  Lord  Edward,  In  the 
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alluded  to,  it  made  to  admit  one  exception  in  favour  of 
suicide,  in  the  case  of  acute  and  irremediable  pain. 
Madame  de  Stael,  in  her  Rssay  on  the  Influence  of  the 
Passions,  advanced  a  tort  of  defence  of  suicide  ;  in  her 
later  work  (Reflexions  nsr  U  Suicide,  published  in  1810) 
she  has  enforced  the  more  customary  doctrine  with  much 
eloquence  and  feeling.  We  are  not  acquainted  with  the 
wora  of  the  SwedUh  professor  Kobeck  in  defence  of  suicide 
Oho  killed  himself  after  writing  it),  except  through  the 
mention  made  of  it  by  Dr. Moore  and  Madame  de  Stael. 

In  discussions  on  the  subject  of  proneneas  to  suicide  la 
particular  classes  or  nations,  it  is  impossible  to  discon- 
nect it  from  that  of  insanity  ;  because  the  miserable 
delusions  of  that  disease  constantly  impel  their  victim  to 
its  commission.  In  societies,  therefore,  where  insanity  is 
most  common,  the  number  of  suicides  will  be  greatest. 
It  does  not  follow  that  the  number  of  suicide*  committed 
by  persons  not  insane  will  also  be  greatest  in  such  societies; 
that  is,  when  we  disregard  the  refinements  of  those  who 
profess  to  consider  suicide  itself  as  a  proof  of  greater  or 
less  derangement  of  the  mental  functions.  What  we 
mean  by  the  suicide  of  a  sane  person  Is.  the  suicide  of  one 

Im*  considered  to  arise  from  the  'act  itself!  Considered 
in  this  light,  the  tendency  to  deliberate  suicide  has  been 
almost  epidemic  in  many  communities.  Nor  does  it 
arise  from  similar  causes,  or  in  similar  states  of  society. 
Among  the  old  Scandinavians,  as  at  this  day  with  some 
tribes  of  savages,  it  was  the  offspring  of  the  intolerance 
of  fierce  dispositions  of  the  helplessness  of  age  and  dis- 
ease. It  prevails,  too,  sometimes  in  effeminate  com- 
munities, where  there  is  little  zest  or  excitement  in  life, 
with  mean  habits,  little  self-respect,  and  much  apathy  : 
thus  it  is  extremely  common  In  China,  even,  it  is  said, 
among  the  lower  classes,  notwithstanding  the  proclama- 
tions, full  of  ethical  saws,  which  the  magistrates  issue 
against  its  commission.  Among  people  of  minds  thus 
disposed,  the  act  is  generally  deliberate,  and  unconnected 
with^nsanity ;  so,  again,  where  it  results  from  a  cold 


temperament,  and  a  sarcastic  and  contemptuous  view 
of  life,  which  was  the  notion  formerly  entertained  by 


foreigners  of  the  English  mania  for  suicide  ;  a  notion 
which  probably  had  not  much  foundation  in  truth  at  any- 
time. Sixty  years  ago,  Mercler  (  ToM-asi  </*• /*aris,  rol.iv.) 
thought  it  prevailed  less  in  England  than  France.  At 

{>resent,  in  communities  civilised  on  the  European  model, 
t  would  probably  be  found  that  the  number  of  suicides 
was  pretty  nearly  In  proportion  to  that  of  insane  persons, 
and  that  the  same  causes  which  produce  mental  disturb- 
ance lead  likewise  to  self-murder.  Perhaps  the  prin- 
cipal predisposing  influences,  as  they  affect  society  in  the 
mass,  may  be  reduced  to  four :  —  the  spirit  of  mercantile 
•peculation,  leading  to  sudden  and  overpowering  vicissi- 
tude of  prosperity  and  want ;  mental  excitement,  pro- 
duced chiefly  by  misdirected  education,  literature,  and 
philosophy ;  absence  of  self-restraint,  especially  on  re- 
ligious principles  ;  and  intemperance  in  spirituous  li- 
quors. Either  of  these  causes  alone  may  be  sufficient : 
for  example,  in  various  parts  of  northern  Germany,  and 
in  Geneva,  where  there  is  little  of  commercial  movement, 
and  where  the  body  of  the  people  are  orderly  and  well- 
conducted,  suicide  is  nevertheless  extremely  common 
among  the  educated  classes,  and  may  be  referred  almost 
wholly  to  mental  excitement.  But  where  they  all  com- 
bine, the  effect  is  fearful ;  as  may  be  witnessed  in  the 
great  cities  of  France  and  the  United  States.  On  the  other 
hand,  suicide  is  rare  in  nations  where  fatalism  prevails, 
as  among  the  Turks  and  Spaniards ;  in  nations  in  which 
•  love  of  order  is  joined  with  an  unrefined  mental  organ- 
ization and  great  love  of  physical  enjoyment,  such  as  the 
south  Germans, and  toa  certain  extent  the  Italians.  The 
following  table  exhibits  some  of  the  results  given  by  M. 
Quetelet,  from  researches  extending  over  a  number  of 
rears,  from  1830  downwards  ;  but  we  give  them,  premising 
bur  doubt  as  to  the  possibility  of  obtaining  accurate  re- 
turns in  many  countries. 

Number  of  Suicides  annually,  compared  with  the 


Russia 
Austria 
France 
Pennsyl 
Vussla 


1  in  49.182 

—  20.900 

_  18,000 

-  15,875 

—  14,404 

-  7,797 
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this  city.  The  suicides  In  the  Dragoon  Guards  scad  Dra- 
goons are  said  to  amount  to  one  twentieth  of  all  tfe 
deaths  ;  while  among  the  members  of  the  Equitable  .  to 
make  the  comparison  with  a  body  of  grown-up  persons/ 
they  are  only  I  in  110. 

With  respect  to  the  causes  of  suicide,  some  enrsoci 
results  have  been  obtained  by  statisticians  ;  but,  in  grvAcr 
them,  we  must  profess  our  doubts  concerning  the  vafcat 
of  such  statements,  from  the  very  vague  data  on  *Ls  i 
they  must  necessarily  be  founded.  It  appears  frow  a 
classification  of  134  suicide*  committed  in  ten  years  s 
Geneva  (by  M.  Prevost.  in  the  l&th  vol.  of  the  Annate*  it 
Hygiinc),  that  the  following  causes  produced  i 
Disease 

Mental  alienation 
Pecuniary 

-  IS 


New  York  (State) 
City  of  London 

City  of  Berlin      -  -     -  2.941 

City  of  Geneva    -  -     -  2,941 

City  of  Paris      -  -     —  2,400 

With  regard  to  classes,  the  number  of  suicides  is  pro- 
bably distributed  in  a  pretty  equally  diminishing  propor- 
tion from  the  highest  to  the  lowest :  with  the  exception, 
however,  of  crowned  head*  ;  for  it  has  been  observed  that  j 
nn  sovereign,  at  least  In  modern  times,  was  ever  known 
to  commit  self-murder.  There  is  a  remarkable  paper  in 
the  first  volume  of  the  Journal  qf  the  London  Statistical 
Society,  showing  its  prevalence'  among  the  military  In 
1 1'X) 


Fear  of  punishment,  remorse  -  6 

"  Chagrins "  of  love   -  -  6 

Gambling  and  lotteries         -  .  4 

Mysticism      ...  .  .2 

Comparing  these  with  other  accounts.  It  would  m-ea 
that  love  produces  at  Paris  ^  of  the  suicides  corns*  ated. 
at  Geneva  ^,  at  Petersburg  J,  if  Mr.  Scbon  is  to  be  be- 
lieved ;  a  singular  contrast  to  the  commonly  supposed 
effects  of  climate.  Domestic  griefs  at  Paris  (from  175-4 
to  1823),  1;  at  Geneva  the  same.  Misconduct  at  Paris 
gl,  at  Geneva  -j'j,  at  Petersburg  J .  Gambling  at  Para  ij, 
at  Geneva  A.  Some  of  these  results,  in  Paris  and  Geaeva. 
arc  certainly  remarkable  for  their  correspondence.  (Sf* 
an  Essay  of  M.  Brouc,  in  the  16th  vol.  of  the  Annairs  A- 
Hygiene,  al ready  cited .  The  reader  may  consult  also  M 
de  Villeneuvc  Bargemont.  Ram.  Politique  Chritsr*-* 

The  following  statement  is  extracted  from  the 
tables  of  revenue,  trade,  and  population  for  1839 :  — 

Number  of  suicides  in  England  and  Wale* 
of  June,  1839...Male*.  731  .  Fc 


The  Ages  of  1044  Suicides. 

Between  the  ages  of  10  and  15 
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this  it 
cides  (relatively  to  the 
ages  of  fifty  and  sixty  (which 
calculation  to  be  also  the  case 
to  suicide  regularly  increasing  up  to  the 
Between  seventy  and  eighty  the  number  is 
considerable. 
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Thus  the  proportion  of  male  to  female  suicides  is  %\ 
to  1  ;  at  Geneva  exactly  the  same  (95  to  38).  The  subject 
must  not  be  dismissed  without  noticing  the  great  increaw 
of  suicide  which  roost  observers  represent  to  have  i 
place  in  the  last  twenty  years,  especially  in  the 
towns  of  northern  Europe.  But  there  1 
degree  of  doubt  how  much  of  the 
owing  to  more  accurate  observations.' 

Suicide  is  ranked  by  the  English  law  as  a  | 
cies  of  felony ;  and,  like  other  ' 
in  ir ted  by  persons  under  the  age  i 
From  very  ancient  times  (sec  Bracton)  the  law 
the  forfeiture  of  personal  property  as  a  consequence  of  it  , 
and  a  felo  de  se  (as  a  wilful  suicide  is  termed)  forfeits  all 
chattels,  real  and  personal.  But  the  offence  was  never  at- 
tended with  corruption  of  blood,  or  the  forfeiture  of  lands 
of  inheritance ;  so  that  the  wilt  of  a  felo  de  se  stands 
good  as  to  realty.  In  order  to  vest  these  chattels  In  the 
crown,  the  fact  of  self-murder  must  be  proved  by  an  io- 

?uisition.  which  the  coroner  Is  the  proper  officer  to  bold. 
n  addition,  the  law  formerly  required  that  a  self-murderer 
should  be  buried  in  a  highway,  with  a  stake  driven  t  h  rouyh 
bis  body.  Now.  by  4  G.4.  c.  52.  his  remains  are  to  be 
privately  buried  at  night  in  the  churchyard.  But  the 
canon  law  (confirmed  by  the  rubric  in  the 
Prayer  Book)  forbids  the  performance  of  i~ 
ovcr  them. 
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SUIT. 

SUIT.    In  Law,  the  wme  at  action ;  which  see. 
SULCATB.   (Lat.  sulcus,  a  furrow.)   In  Zoology 
when  a  surface  is  deeply  impressed  with  longitudinal 
parallel  lines. 

SU'LPHATES.  Salts  containing  sulphuric  acid; 
green  vitriol  U  a  sulphate  of  the  protoxide  of  irou.  Glau- 
ber's salt  is  a  sulphate  of  soda. 

SU'LPU  ITE£.  Salts  of  the  sulphurous  acid. 
SU'LPHOCYA'NIC  ACID.  This  add  was  dls- 
coTered  in  1H0K,  by  Mr.  Porrett,  who  ascertained  it  to  be 
a  compound  of  sulphur,  carbon,  hydrogen,  and  nitrogen  ; 
he  called  it  sulphuretted  chyaxic  acid,  the  term  chyazic 
being  composed  of  the  initials  of  carbon,  hydrogen,  and 
azote.  It  Is  best  formed  by  distilling  a  strong  solution 
of  sulphocyanuret  of  potassium  with  phosphoric  acid, when 
sulphocyanic,  or  more  properly  hydro~sulvhocyanic,  passes 
ovpr  into  the  recipient,  and  phosphate  of  potassa  remains 
in  the  retort.  So  obtained,  it  is  a  liquid  of  a  slight  pink 
hue,  and  smells  somewhat  like  vinegar.  The  strongest 
solution  has  a  specific  gravity  of  1  <rsi  ;  boils  at  217°  , and 
crystallises  at  &5°  in  six-sided  prisms.  It  gives  a  very 
characteristic  deep  red  solution  with  persalts  of  iron  ; 
with  a  salt  of  copper  it  gives  a  white  precipitate.  It  is 
of 
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Sulphur 
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Hydrogen 
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Sulphocyanuret  of  potassium  is  obtained  by  mixing 
equal  weights  of  powdered  sulphur  and  ferrocyanate  of 

Cotassa,  and  keeping  them  in  fusion  for  half  an  hour 
i  a  fiask  ;  when  cold,  reduce  the  mass  to  powder,  and 
digest  it  in  water;  filter  the  solution,  and  add  a  sufficiency 
of  liquid  potassa  to  throw  down  the  iron. 

SU'LFHONAPHTHA'LIC  ACID.  A  compound  of 
sulphuric  acid  and  naphthaline,  discovered  by  Mr.  Fara- 
day. {Phil.  Trans.  IK26.) 

SU'LPHOSINA'PISIN.  (Lat.  sulphur,  and  sinape, 
mustard.)  A  crystallizable  substance  obtained  from  mus- 
tard seed  ;  it  appears  to  contain  sulphur,  carbon,  hydro- 

SCS*uTpHO^NIC  ACID,  CRnoihionic  Acid.  An  acid 
formed  by  the  action  of  sulphuric  acid  upon  alcohol. 
From  ^  Mr.  ilenncljs  experiments  {Phil.  Trans.  1826  and 

Sulphuric  acid   -  -  2 

Quadri-hydrocarbon      ...   1  28 

7  ~108 

SU'LPHUR,  Brimstone.  A  yellow  brittle  mineral 
product,  found  In  various  parts  of  the  world ;  but  ap- 
parently most  abundant  In  volcanic  regions.  Europe  is 
chiefly  supplied  with  it  from  the  south  of  Italy  and  from 
Sicily.  It  most  commonly  occurs  massive  ;  but  it  Is 
-  crystallized  In  the  forme 
Fine  specimens  of  this 


arc  seen  in  our  mineral  cabinets, 
A  considerable  quantity  of  sulphur  is  also 
some  of  its  metallic  combinations,  such  as  the  sulphured 
of  copper  and  of  iron.  These  ores  are  heated,  or  roasted, 
as  It  Is  termed.  In  furnaces  so  constructed  that  the  sul- 
phur vapour  may  be  condensed,  and  from  time  to  time 
collected;  this,  when  purified  by  fusion,  Is  cast  into  moulds, 
and  forms  common  or  roll  brimstone.  Small  quantities  of 
sulphur  also  occur  in  several  animal  and  vegetable  pro- 
ducts, and  are  frequently  recognized  by  the  odour  of  sul- 
phuretted hydrogen  which  they  evolve  during  putrefac- 
tion. Sulphur  is  a  non-conductor  of  electricity,  insipid, 
and  Inodorous,  unless  rubbed  or  heated,  when  it  evolves  a 
sulphurous  smell.  Its  specific  gravity  is  1'99.  It  melts 
at  about  216° ;  and  when  heated  to  about  250°  it  becomes 
a  limpid,  amber-coloured  liquid  :  if  the  heat  be  raised  to 
about  450°,  it  again  becomes  viscid  and  deeper  coloured  ; 
at  480°  up  to  its  boiling  point  It  acquires  rather  more 
fluidity;  at  about  600°  it  rises  rapidly  In  vapour,  and 
In  close  vessels  condenses  In  the  form  of  a  line  yel- 


low powder,  composed  of  crystalline  grains :  in  this  state 
It  is  called/totrert  of  sulphur.  The  earthy  and  metallic 
impurities  which,  with  a  portion  of  sulphur,  remain  in 
the  subliming  vessel,  were  formerly  called  sulphur  errant. 
When  sulphur  In  its  viscid  state  of  fusion  Is  poured  into 
water  it  becomes  a  ductile  mass,  which  slowly  hardens, 
and  which  is  often  used  for  taking  impressions  of  seals 
and  medals.  When  sulphur  is  in  the  form  of  vapour  It 
is  of  a  dense  orange  colour  ;  its  specific  gravity  in  that 
state  Is  about  6  6,  and  100  cubic  Inches  of  it  should  there- 
fore weigh  about  206  grains. 

There  is  another  form  of  sulphur  which  Is  sometimes 
railed  tnilh  of  sulphur  (lac  sulphuris),  and  which  is  a 
hydrate  of  sulphur;  it  Is  obtained  by  precipitating  sulphur 
by  muriatic  acid  from  certain  of  its  alkaline  solutions. 
When  sulphur  which  has  been  melted  is  suffered  to  cool 
slowly,  Its  interior 
very  beautiful 
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of  sulphur  may  be  obtained  by  melting  a  few  pounds  of 
it  In  a  crucible  or  ladle,  and  when  partially  cooled 
piercing  the  outer  crust  and  Inverting  the  vessel,  so  that 
the  interior  liquid  part  may  ruti  out ;  on  breaking  the 
mass  when  cold,  the  cavity  will  be  found  lined  with 
prismatic  crystals. 

The  results  of  tin  combustion  of  sulphur,  Its  equivalent 
number  (16),  and  several  other  details  respecting  its 
combinations  aud  uses,  are  given  under  the  heads  of 
Si'Lptii  betted  Hydbooen,  and  of  Sl'LPtiCBic  and  mi- 
PHcaors  Acios. 

Sulphur  is  insoluble  in  water ;  It  dissolves  in  boiling 
oil  of  turpentine,  and  is  deposited  often  in  crystals  as  the 
solution  cools.  It  is  also  soluble  in  alcohol.  If  both  sub- 
stances be  brought  together  in  the  state  of  vapour.  It 
combines  also  with  chlorine,  bromine,  and  iodine.  Its 
native  combinations  with  the  metals  form  some  of  the 
most  important  ores.  It  is  from  the  sulphurets  of 
and  of  copper  that  the  commercial  demands  for 
valuable  metals  are  almost  exclusively  supplied. 

Sulphur  is  of  great  Importance  in  the  arts.  It  is 
extensively  in  the  manufacture  of  gunpowder,  and  in  the 
formation  of  sulphuric  acid,  or  oil  of  vitriol.  It  is  also 
used  in  medicine,  and  for  other  purposes  of  the  arts. 
The  entries  for  home  consumption  In  1M3S  and  1839 
amounted,  at  an  average,  to  695.056  cwt.  a  rear.  The 
duty  on  refined  or  roll  brimstone  varies  from  6*.  to 
!'•«.  'Mi.  a  cwt.,  whereas  en  rough  it  is  only  6d. ;  so  that 
the  imports  consist  almost  wholly  of  the  latter.  The 
largest  portion  by  far  of  the  imports  come  from  Italy,  or 
rather  Sicily.  The  price  of  rough  brimstone  in  bond  in 
the  London  market  usually  varies  from  61. 10».  to  7L  IQs. 
a  ton. 

SU'LPHURETS.  Compounds  of  sulphur  with  elec- 
tropositive or  inflammable  bodies.  The  most  common 
ores  of  copper  and  of  lead  are  sulphurets  of  those  metals. 

SULPHURETTED  HYDROGEN,  Hydro-sul- 
phuric Acid.  A  gaseous  compound  of  1  atom  of  sulphur 
=  16+1  atom  of  hydrogen  =  1.  The  equivalent,  there- 
fore, of  sulphuretted  hydrogen  is  17.  This  gas  was  first 
examined  by  Scheele  In  1777.  It  may  be  obtained  by 
acting  upon  sulphuret  of  antimony  by  muriatic  acid,  or 
upon  protosulphuret  of  Iron  by  diluted  sulphuric  acid, 
and  is  immediately  recognized  by  its  peculiar  fetid  odour, 
which  is  so  diffusible  that  a  single  cubic  inch  of  It  escaping 
Into  the  atmosphere  of  a  large  room  is  soon  every  where 
perceptible  by  Its  smell.  It  is  very  deleterious  to  respir- 
ation. 1 00 cubic  inches  weigh  about  36  grains,  its  specific 
gravity  compared  with  air  being  as  1 1  HO  to  1000,  or,  com- 
pared with  hydrogen,  as  17  to  I.  It  Is  liquefied  by  a 
pressure  of  17  atmospheres  at  50°.  Water  agitated  with 
this  gas  takes  up  its  own  volume,  and  acquires  a  bitterish 
nauseous  flavour,  and  the  odour  which  characterises 
Harrowgate  and  Aix-la-Chapelle  waters,  and  which  de- 
rive their  chief  peculiarities  from  the  presence  of  this 
gas.  Sulphuretted  hydrogen  extinguishes  flame  ;  but  is 
itself  inflammable  in  the  contact  of  air,  burning  with  a 
blue  flame,  and  depositing  during  its  slow  combustion  a 
portion  of  its  sulphur.  When  mixed  with  excess  of  oxygen 
and  inflamed,  It  explodes,  and  the  mixture  is  converted 
Into  sulphurous  acid  and  water.  One  volume  of  the  gas  re- 
quires one  volume  and  a  half  of  oxygen  for  its  entire  com- 
bustion, and  the  results  are  water,  and  1  volume  of  gaseous 
sulphurous  acid.  This  gas  is  immediately  decomposed  by 
chlorine  and  by  Iodine,  which,  if  not  added'  in  excess,  throw 
down  its  sulphur  and  combine  with  its  hydrogen.  It  is 
unequivocally  recognized  by  its  peculiar  odour,  and  by  Its 
blackening  the  salts  of  lead.  Sulphuretted  hydrogen, 
diluted  with  20,(00  measures  of  pure  hydrogen,  sensibly 
blackens  a  piece  of  paper  which  has  been  dipped  into  a 
solution  of  acetate  of  lead  :  white  lead  is  also  immediately 
discoloured  by  It ;  hence  the  mischief  which  it  does  to 
white  paint,  and  to  pictures.  The  aqueous  solution  of 
sulphuretted  hydrogen  reddens  litmus  ;  and  Inasmuch  as 
it  combines  with  certain  bases,  it  is  properly  considered 
as  a  weak  acid. 

SULPHURIC  ACID,  Oil  of  Vitriol.  This  most  im- 
portant acid  was  discovered  by  Basil  Valentine  towards 
the  end  of  the  1 5th  century.  It  was  formerly  obtained  by 
the  distillation  of  green  vitriol,  and  from  its  oily  appear- 
ance It  acquired  the  name,  which  it  still  bears,  o7o/V  of 
vitriol.  In  ♦.his  country  it  is  procured  by  burning  a 
mixture  of  7  or  H  parts  of  sulphur  with  I  of  nitrate  of 
s  da  or  of  potash.  The  mixture  Is  burned  in  a  furnace 
so  contrived  that  a  current  of  air  carries  the  products 
of  the  combustion  into  a  large  leaden  chamber,  the 
bottom  of  which  is  covered  to  the  depth  of  a  few  inches 
with  water.  The  principal  products  of  the  combustion 
of  the  above-mentioned  mixture  of  nitre  and  sulphur  are 
sulphurous  and  nitrous  acids  ;  and  these,  together  with 
atmospheric  air  and  aqueous  vapour,  form  the  contents  of 
the  chamber. 

The  sulphurous  and  nitrous  acids,  with  a  portion  of 
water  .combine  to  form  a  white  crystalline  substance,  which, 
upon  falling  into  the  water  of  the  chamber.  Is  instantly 
decomposed.  The  nitrous  acid  Imparts  oxygen  to  the 
humid  sulphurous  acid,  and  so  converts  it  Into  sulphuric 
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i  acid,  having  lost  oxygen,  reverts 
to  the  state  of  nitric  oxide,  which  i*  given  out  into  the 
air  of  the  chamber,  from  which  it  immediately  again  ab- 
stracts oxygen,  and  becoming  nitrous  acid,  is  again  ready 
to  acidify  a  new  portion  of  sulphurous  acid.  The  oxy- 
gen,  therefore,  is  thus  indirectly  transferred  to  the  sul- 
phur, or  to  the  sulphurous  acid,  from  the  atmosphere, 
through  the  medium  of  the  attractive  power  of  the  nitric 
oxide  for  that  element ;  and  the  circumstance  of  this 
process  being  repeated  over  and  over  again  by  the  same 
portion  of  nitrous  gas,  accounts  for  the  small  quantity  of 
nitre  required  In  this  curious  process. 

When  the  water  in  the  chambers  Is  rendered  sufficiently 
acid,  which  is  judged  of  by  its  specific  gravity,  it  is  drawn 
off  Into  leaden  boilers,  where  tt  Is  evaporated  down  to  a 
certain  density :  after  which,  as  It  would  then  act  upon  the 
lead.  It  is  transferred  to  platinum  boilers  supplied  with 
still-heads,  and  there  is  brought  to  its  proper  degree  of 
concentration  by  further  distilling  off  a  portion  of  the  re- 
siduary water.  This  last  process  was  formerly  conducted, 
at  great  risk  and  Inconvenience,  in  glass  retorts :  its  pre- 
sent improvement  shows  a  most  Important  application  of 
platinum,  which  is  not  acted  upon  by  the  boiling  acid. 
Of  late,  sulphuric  acid  has  been  largely  manufactured 
from  the  sulphur  obtained  hv  roasting  common  pyrites 
(sulphuret  of  Iron) ;  one  of  the  objections  to  which  is, 
that  it  almost  always  contains  more  or  less  arsenic,  by 
which  the  resulting  acid  is  therefore  contaminated.  The 
acid  made  from  Sicilian  sulphur  Is  indeed  not  always 
free  from  this  mischievous  impurity. 

Sulphuric  acid  is  a  limpid  colourless  fluid,  of  a  specific 
gravity  of  18.  It  bolls  at  620° ;  it  freexes  at  IS°.  But 
the  temperature  at  which  the  diluted  acid  congeals  is  sin- 

ity  of  water  which  it  con- 
svity  of  1-78  ( which  may  be 


gularly  modified  by  the  quantity  of  water  which  it  con 
tains.  When  of  the  specific  gravity  of  178  (which  may  l* 

of  1  atom  of  dry  acid  and  2  of 


remains  solid  for  a  long 
that  point:  if  the  density 
a  greater  cold  is  rc- 
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It  is  acrid  and  caustic,  and  intensely  acid  in  all  its  cha- 
racters, even  when  largely  diluted.  Its  attractions  for 
bases  is  such  that  it  separates  or  expels  all  other  acids 
more  or  less  perfectly  from  their  combinations.  Its 
affinity  for  water  is  such  that  it  rapidly  absorbs  it  from 
the  atmosphere,  and  when  mixed  with  water  much  heat 
Is  evolved  :  thus  by  suddenly  mixing  4  parts  of  the  acid 
and  1  of  water  at  60°,  the  temperature  rises  to  300°. 
Its  attraction  for  water  also  causes  the  sudden  lique- 
faction of  snow;  and  if  mixed  with  it  in  due  proportion,  an 
intense  cold  is  the  consequence.  It  acts  energetically 
upon  animal  and  vegetable  substances,  generally  charring 
them,  and  often,  as  In  the  case  of  sugar,  with  singular 
rapidity. 

This  acid,  as  it  usually  occurs  in  commerce,  under  the 
of  concentrated  sulphuric  acid,  is  a  compound  of 


1  atom  of  anhydrous  acid  and  I  of  water.  The  anhydrous 
sulphuric  acid  i*  constituted  of  16  sulphur  (I  atom),  and 
24  oxye.-n  (3  atoms)  ;  its  equivalent,  therefore.  Is  16  + 
24  =  40 :  this  is  the  composition  of  the  acid  as  It  exists 
in  the  anMydrtmt  mlphatet.  The  strongest  liquid  acid  con- 
sists of  40  of  the  dry  or  anhydrous  acid  (1  atom),  and  9 
water  (1  atom),  and  is  therefore  represented  by  the 
equivalent  40  +  9a  49. 

Sulphuric  acid  is  an  article  of  great  commercial  con- 
sumption ;  Its  purity  and  value  arc  judged  of  by  its  spe- 
cific gravity.  Upon  this  subject  Dr.  Ure's  tables  may  be 
consulted,  which  show  the  quantity  of  real  or  dry,  and  of 
commercial  acid,  in  diluted  acid  of  all  densities. 

By  the  term  real,  dry,  or  anhydrous  sulphuric  acid,  we 
mean  that  which  exists  in  the  sulphates,  and  which  may 
1>.  obtained  in  separate  state  \\\  distilling protosulphate 
of  iron,  or  green  vitriol,  at  a  high  temperature :  there 
comes  over  a  dense  brownish  liquid,  which  emits  vapour 
when  exposed  to  air,  and  has  hence  been  termed  fuming 
sulphuric  add.  On  putting  this  Into  a  retort  to  which  a 
receiver  surrounded  by  Ice  or  snow  is  carefully  adapted, 
and  heating  it  gently,  a  vapour  passes  over,  which  con- 
denses Into  a  white  crystalline  solid  ;  this,  which  is  anhy. 
rtrous  or  glacial  sulphuric  acid,  liquefies  at  about  70°,  and 
evaporates  at  about  112°.  Yet,  when  combined  with 
such  portion  of  water  as  constitutes  the  above  described 
liquid  acid.  It  Is  one  of  the  most  fixed  of  fluids.  It  hisses 
when  dropped  into  water  in  consequence  of  the  great  heat 
evolved. 

The  ready  test  of  sulphuric  acid  is  a  soluble  salt  of 

baryta ;  the  solution  of  chloride  of  barium  is  generally 
used,  which,  when  dropped  into  any  solution  of  free  or 
combined  sulphuric  acid,  announces  Its  presence  by  a 
white  cloud,  or  precipitate  of  sulphate  of  baryta,  which  is 
insoluble  in  nitric  acid  :  this  precipitate,  when  collected, 
and  well  washed  and  dried,  consists  of  77  harvta  and  40 
sulphuric  acid;  so  that  117  is  its  equivalent,  and  this 
weight  Indicates  40  of  the  dry  acid.  In  the  same  way 
sulphuric  ncid.  and  the  sulphates,  are  tests  of  baryta. 

SULPHURIC  KTHKR.   Sec  Ether. 

SULPHUROUS  ACID.  This  acid  consists  of  16 
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sulphur  +  16  oxygen  ;  Its  equivalent 
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for  instance,  as  silver  or  mercury.  It  Is  also 
burning  sulphur  In  oxyg.  n  gas.  One 
takes  up  about  30  volumes  of  sulpburox 
it  requires  to  be  collected  and  preserved  over  mercury  ' 
in  dry  stoppered  phials.  It  has  the  well-known  suffocatics 
odour  of  burning  sulphur,  and  is  possessed  of  couaidrrabV 
bleaching  powers  ;  so  that  the  fumes  of  burning  stupor 
are  often  used  to  whiten  straw,  and  certain  silk  and  cau*~ 
goods;  and  when  certain  flowers,  such  as  violets,  dahbu. 
etc.,  are  exposed  to  such  fumes,  or  to  sulphurous  acid.  tb« 
colours  are  mostly  destroyed.  Upon  other  cokKwst 
matters  it  has  little  eflVct.  lOOcubic  inches  of  solphcn-o 
acid  gas  weigh  between  67  and  68  grains  ;  it* 
gravity  compared  with  atmospheric  air  being  *  «. 
extinguishes  flame,  and  kills  i 
to  the  pressure  of  about  two  i  ^ 

evaporates  with  such  rapidity  at  cc 
to  produce  a  most  intense  degree  of  cold,  so  that  bj  as 
aid  chlorine  may  be  liquefied  and  mercury  fro  sen.  r. 
combines  with  bases,  and  produces  a  class  of  salts  caliei 
tu/phites;  they  are  characterised  by  emitting  su)  pharos* 
acid  when  acted  upon  by  sulphuric  acid,  and  by  becoavoi 
converted  into  sulphates  by  oxidising  agents. 

SU'LPHUR  SALTS.  Chemist*  have  Lately  appM 
this  term  to  the  double  sulphurets.  The  sulpburetsof  tav 
ntost  electro-positive  metals  have  been  termed  i ui*i.u\ 
bases,  such  as  the  protosulphuret  of  potassium,  souian 
barium,  ftc. ;  whilst  the  sulphurets  of  arsenic,  anti- 
mony,  Ac,  the  bisulphuret  of  carbon,  and  sulphuretted 
hydrogen,  have  been  called  sulphur  acids  ;  and  the  com- 
pounds  resulting  from  the  union  of  a  sulphuret  of  cn* 
former  with  one  of  the  latter  class  are  sulphur  $alu 
SU'LTAN. 


monly  given  by  European*,  but  whose  peculiar  title  of 
Padishah  is  more  dignified.  The  prince*  of  the  depoW 
family  of  the  khan  of  the  Crim  Tartars  are  also  styW 
sultan  :  so  also  the  pacha  of  Egypt  in  thai  country,  al- 
though not  by  the  court  of  Constantinople. 

SUMACH.  (Eng.  and  Fr.)  The  powder  of  the 
leaves,  peduncles,  and  young  branches  of  the  Rhus 
cor  i art  a  and  Rhus  cotinus,  shrubs  which  now  la  Hun- 
gary, the  Bannat,  and  the  lllrrian  provinces.  Both 
kinds  contain  tannin,  with  a  little  yellow  colouring  mat- 
ter, and  are  a  good  deal  employed  for  tanning  light- 
coloured  leathers ;  but  the  first  Is  the  beet.  With  mor- 
dants, it  dyes  nearly  the  same  colours  as  galls,  la 
calico-printing,  sumach  affords,  with  a  mordant  of  tin,  s 
yellow  colour  ;  with  acetate  of  Iron,  weak  or  strong,  s 
gray  or  black;  and  with  sulphate  of  sine,  a  browri*a 
yellow.  A  decoction  of  sumach  reddens  litmus  paper 
strongly ;  gives  white  flocks  with  the  proto-muriate  of 
tin  ;  pale  yellow  flocks  with  alum  ;  dark  blue  flocks  widb 
red  sulphate  of  iron,  with  an  abundant  precipitate.  Io  the 
south  of  France,  the  twigs  and  leaves  of  the  Corutns 
myrtifolia  are  used  for  dyeing,  under  the  name  of 
redout  or  rodou.  The  imports  for  home  consumptioa 
amount  to  about  200,000  cwt.  a  year. 

SU'MMER.  One  of  the  four  seasons  of  the  year. 
The  summer  season,  for  the  northern  hemisphere,  begins 
when  the  sun  reaches  the  tropic  of  Cancer,  and  ends  at 
the  following  equinox. 

Summer.  (Quasi  trabs  sumtnaria.  an  upper  beam.)  la 
Architecture,  any  large  piece  of  timber  supported  on  tea 
strong  piers  or  posts,  and  serving  as  a  lintel  to  a  door, 
window,  tec. 

SU'MMONS,  WRIT  OF-  In  Law.  By  the  U« 
of  Process  Act.  2  W.4.  c.39.  s.  1.,  it  I* 
wherever  (in  persona)  actions)  It  is  not  int 
the  defendant  to  special  ball,  or  to  proceed  against  a  i 
ber  of  parliament  under  6  G.  4.  c.  16.,  this  writ,  or  proro.*, 
shall  be  the  commencement  of  the  action.  It  mar  itso* 
from  either  of  the  four  superior  courts  of  common  law ; 
and  a  copy  of  the  writ  must  be  personally  served  on  the 
defendant  against  whom  it  is  intended  to  proceed.  The 
duration  of  a  writ  of  summons  is  four  calendar  months, 
inclusive,  from  the  day  of  issuing ;  but  It  mav  be  con- 
tinued by  renewals,  termed  alias  and  plurics  writ  of  sudt- 
mons.  The  amount  of  the  debt  claimed  (if  the  action  b<* 
to  recover  a  debt),  with  other  requisite  particuLtrs.  must 
be  indorsed  on  the  writ  of  summons.  If  the  defendant 
do  not  appear  either  personally  or  by  his  attorney  ia 
answer  to  the  writ,  the  plaintiff  may  enter  an  appearance 
for  him  in  the  proper  court,  and  proceed  to  declare  a*  a* 
he  had  appeared. 

SU'MPTUARY  LAWS.    (Lat.  sumptus. 
Laws  intended  to  restrain  the  ei 
Ancient  legislation  abounded  in 
the  Romans,  the  Lex  Orchia 

at  a  feast ;  the  Lex  Fannia  restricted  the  cost  of  an  ordi 
nary  entertainment  to  ten  asses,  and  so  forth. 


Digitized  by  Google 


SUN. 


n  apparel  ;  bat  they  were  all  repealed  by  1  J.  I.  c.  2fi.  It 
»  said,  however,  that  one  ancient  ttatute,  10  E.  3.  tt.  3., 
a-hieh  orders  that  no  man  (hall  be  served  at  dinner  or 
upper  with  more  than  two  courses .  remains  unrepealed. 
It  is  truly  said  by  Montesquieu,  that  sumptuary  laws  are 
if     laws  the  most  inefficacious  and  moat  constantly  vlo- 

SUN.  (Ger.  tonne.)  In  Astronomy,  the  central  body 
>f  our  system,  about  which  all  the  planets  and  comets 
•evolve,  and  by  which  their  motions  are  regulated  and 
•«>n trolled.  In  Physics,  the  sun  is  the  source  of  light 
ind  heat  ;  and  therefore  the  primary  cause  of  all  the 
notions  and  changes  effected  on  the  surface  of  the  earth 
>y  those  great  agents  of  nature. 

Apparent  Magnitude  of  the  Sun  The  sun  present*  to 

he  naked  eye  the  appearance  of  a  luminous  circular  disc, 
ubtending  an  angle  of  rather  more  than  half  a  degree. 
Hut  on  measuring  accurately  the  diameter  of  the  disc  by 
neana  of  a  micrometer,  it  is  found  to  be  not  always  the 
one,  but  subject  to  an  annual  variation.  In  fact,  as 
he  earth  describes  an  ellipse,  of  which  the  tun  occupies 
me  of  the  foci,  its  distance  from  the  sun  is  constantly 
hanging,  and  the  variation  of  the  sun's  apparent  diameter 
s  a  necessary  consequence  of  the  change  of  distance. 

earth  is  in  iU  perihelion,  or  point  of  its  orbit 
the  tun,  the  sun's  apparent  diameter  is  32' 
AG"  ;  and  when  the  earth  is  at  its  aphelion,  or  most 
Hstant  point,  the  apparent  diameter  is  31'310". 
nean  apparent  diameter,  or  diameter  at  the  sun's 
I i stance,  is  3J*  2-9". 

Distance  of  Ike  Sun.  —  The  sun's  true  distance  is  found 
rom  his  horizontal  parallax.  This  is  so  small  a  quantity 
hat  it  would  scarcely  be  possible  to  determine  it  in  the 
isnai  way  by  observations  made  on  opposite  sides  of  the 
arth  ;  but  the  astronomical  phenomena  of  the  transits 
•  the  planet  Venus  over  the  sun's  disc  afford  the  means 
»f  determining  it  with  the  utmost  precision.  From  such 
■henomena  the  parallax  has  been  found  to  be  Only  8-6"; 


The 


»f  the  earth  isTearty  ^m'ilesf 'it* 
he  sun's  true  distance  from 
6.000.000  miles.   See  Planet. 

In  order  to  obtain  a  more  distinct  Idea  of  this  enormous 
. i stance,  we  may  compute  the  time  in  which  it  would  be 
asted  by  some  of  the  swiftest  motions  with  which  we 
re  acquainted.  A  24  lb.  cannon  ball,  fired  with  a  charge 
•f  8  lbs.  of  gunpowder,  is  projected  with  a  velocity  of 
bout  1600  feet  in  a  second.  Supposing  it  were  to  con* 
inue  to  move  towards  the  sun  with  the  same  uniform 
"lo,  ity,  it  would  require  ten  rears  to  reach  his  surface. 
V  body  travelling  with  the  velocity  of  sound  would  re- 
uire  about  five  year*  to  pas*  from  the  sun  to  the  earth, 
dght  itself,  which  travels  with  the  astonishing  velocity 
■f  192,500  mile*  in  a  second,  only  reaches  the  earth 
Ight  minute*  and  eighteen  seconds  after  leaving  the 
im's  surface. 

.m."<ritneJ?todcotm7ute*?U  ^Sramsicmr'^body 
rhlch  •ubtends  an  arc  of  32*  3"  of  a  circle,  whose  radius 
s  96,000.000  mile*,  must  have  a  real  diameter  of  892,000 
idles  ;  which,  therefore,  is  the  diameter  of  the  sun.  Or, 
inee  the  true  diameter  of  the  sun  must  have  to  the  dta- 
iietcr  of  the  earth  the  same  ratio  which  the  sun'*  ap- 
parent diameter  a*  seen  from  the  earth  has  to  the  earth's 
pparent  diameter  as  seen  from  the  sun,  that  is,  a  ratio  of 
r  3"  to  or  of  111-8  to  I,  it  follows  that  the  sun'* 
liametor  must  be  nearly  112  time*  the  diameter  of  the 
arth.  Hence  the  volume  of  the  aun  must  be  1,397,415 
the  cube  of  111*8)  time*,  or,  in  round  numbers,  1,400,000 
tmes  the  volume  of  the  earth.  The  mean  distance  of 
he  moon  being  rather  less  than  #50  times  the  earth's  ra- 
liu*.  if  the  ainvs  centre  were  placed  at  the  centre  of  the 
arth  its  surface  would  be  at  twice  the  distance  of  the 
noon's  orbit ;  and  the  volume  of  a  sphere  whose  radius 
s  equal  to  that  of  the  moon's  orbit  would  only  be  an 
ffhth  part  of  the  volume  of  the  sun.   The  *un'. 

as. en  together, 

Mast  and  Density  of  the  San*.  —  The  magnitude  and 
i  stance  of  the  sun  are  determined  by  direct  observation  ; 
lis  mass  a*  compared  with  that  of  the  earth  is  deduced 
rom  the  law  of  universal  gravitation,  and  the  theory  of 
entral  forces.  The  earth  revolve*  round  the  sun  at  a 
•  v  en  distance,  and  in  a  given  time  ;  and  from  these  data 
he  centrifugal  force  becomes  known.  But  the  force 
rhich  counteracts  this  centrifugal  force,  and  compels  the 
arth  to  move  In  Its  elliptic  orbit,  and  prevents  it  from  By- 
ng  off  In  a  tangent  to  that  orbit,  is  toe  sun's  attraction, 
lence  the  solar  attraction  I*  equal  to  the  centrifugal 
tree.  But  the  earth's  attraction  at  Its  surface  is  a  known 
orce.  being  that  which  cause*  a  heavy  body  to  fall  through 
t>-^  feet  In  a  second  of  time ;  and  consequently,  from 
he  known  law  of  " 
1193 


verse  square  of  the  distance,  the  earth's  attractive  force 
at  any  distance  from  the  surface  also  becomes 
Now,  on  comparing  the  centrifugal  force  due 
earth's  motion  in  iU  orbit  with  the  force  of 
gravity  on  a  body  at  the  distance  of  the  sun,  it  is 
that  the  former  exceeds  the  latter  in  the  ratio  of  , 
to  | .  But  when  the  distance  is  the  same,  the  i 
force*  of  two  bodies  are  directly  as  their  masse*  or  quan- 
tities of  ponderable  matter ;  and  hence  the  sun's  mas* 
is  354936  times  greater  than  that  of  the  earth.  It  is  also 
found  to  be  about  MX)  times  greater  than  the  aggregate 
of  the  masses  of  all  the  planets  and  satellite*. 

The  density  of  a  body  is  directly  as  its  mass,  and  in- 
versely as  its  volume.  If,  therefore,  we  call  the  density 
of  the  earth  1,  the  ratio  of  the  density  of  the  sun  to  that 
of  the  earth  will  be  as  354936  -f- 1397415  to  1,  or  as  0254 
to  I ;  whence  the  sun'*  density  is  about  one  fourth  of  that 
of  the  earth. 

In  order  to  compare  the  force  of  solar  gravity  at  the 
sun's  surface  with  that  of  terrestrial  gravity  at  the  earth's 
surface,  we  must  recollect  that  the  attraction  of  a  body 
on  an  exterior  point  is  directly  a*  the  mass  of  the  attract- 
ing body,  and  inversely  as  the  square  of  the  distance  of 
the  point  from  Its  centre.  Hence,  since  the  *un'»  mass 
is  354936  times  that  of  the  earth,  and  the  radius  (or  dis- 
tance of  the  surface  from  the  centre)  1118  times  that  of 
the  earth.  If  A  denote  the  force  of  solar  gravity  at  the 
sun's  surface,  and  B  that  of  terrestrial  gravity  at  the 
earth's  surface,  then 

_     _354936  J_ 

A  :  (111-8)-  :  (1)-  ; 
or  A  la  to  B  as  27*9  (nearly)  to  1.  A  body,  therefore, 
which  at  the  earth's  surface  weighs  one  pound,  would 
weigh  27-9  pounds  if  carried  to  the  surface  of  the  aun. 
"  An  ordinary  man  would  not  only  be  unable  to  sustain 
his  own  weight  on  the  sun,  but  would  be  literally  crushed 
to  atoms  under  the  load."  (IIcrscAel's  Astronomv.) 

Rotation  of  the  Sun.  —The  sun's  surface,  when  viewed 
through  the  telescope,  is  frequently  diversified  with  • 
number  of  dark  patches  or  spots,  which  being  observed 
from  day  to  day  are  found  not  to  remain  in  the  same 
place,  but  to  move  across  the  surface,  without,  however, 
changing  their  relative  positions.  These  phenomena  are 
accounted  for  by  supposing  the  sun  to  have  a  rotatory 
motion  about  an  axis  from  west  to  east.  From  a  com- 
parison of  the  best  observations  Delambre  found  the  pe- 
riod of  rotation  to  be  about  25  days ;  and  that  the  sun's 
equator  Is  inclined  to  the  ecliptic  In  an  angle  of  about 
7°  20\  and  intersects  it  in  a  line  which  makes  an  angle 
of  80°  21'  with  the  line  of  the  equinoxes.  The  observ- 
ations of  the  spots  are,  however,  subject  to  great  uncer- 
tainty ;  but  the  fact  of  rotation  from  west  to  east,  or  m 
the  lame  direction  a*  the  earth  and  all  the  other  planets, 
is  established. 

Spots  of  the  Sun.  —  The  solar  spot*,  to  which  allusion 
has  just  been  made  as  furnishing  the  element*  of  the 
sun's  rotation,  present  very  remarkable  appearances,  and 
have  been  the  subject  of  numerous  theories  respecting 
the  nature  and  physical  constitution  of  the  sun.  They 
began  to  attract  attention  soon  after  the  discovery  of  the 
telescope,  and  their  phenomena  are  described  with  suf- 
ficient accuracy  by  Hevelius  and  Scbelner.  In  form 
they  are  exceedingly  irregular ;  and,  when  watched  . 
attentively  for  some  time,  are  observed  to  enlarge  and 
contract,  and  to  change  perpetually  their  form  and  out- 
line. Frequently  they  disappear  without  approaching 
the  edge  of  the  disc,  and  break  out  suddenly  In  places 
where  none  were  seen  before.  Sometimes  a  spot  has 
to  break  up  into  several  parts,  and  the  frag- 


ments to  separate  from  each  other,  as  if  acted  upon  by 
The  nucleus  of  a  spot  is  perfectly 


surrounded  by  an 

tor* 


an  explosive  force, 
black,  and  sharply  defined  ;  and  I* 
umbra,  or  border  of  a  fainter  shade. 

hood  of  large  spots,  or  In  place*  when?       ~  ■»  UUB| 

bright  streaks,  or  portions  more  luminous  than  the  gene- 
ral surface  of  the  sun,  railed  JacuLr,  are  frequently  seen. 
Among  these  famine  spots  are  often  observed  to  break 
out ;  and  when  this  does  not  happen  they  are  generally 
succeeded  by  spots,  larger  in  proportion  to  the  brightness 
of  the  antecedent  faculn.  The  region  of  the  apota  is 
generally  confined  to  the  equatorial  parts  of  the  sun, 
within  about  30°  of  the  equator ;  but  occasionally  they 
are  observed  over  the  whole  disc. 

The  magnitude  of  the  spots,  and  the  scale  on  which 
their  movements  are  performed,  arc  not  the  least  remark- 
able circumstances  connected  with  the  phenomena.  At 
the  distance  of  the  sun,  a  line  which  aubtends  an  angle 
of  one  second  la  equal  to  about  460  milea,  and  a  circle 
of  that  diameter  has  an  area  of  about  166.000  miles  ;  and 
this  It  the  smallest  space  wh<ch  can  be  distinctly  dis- 
cerned on  the  sun's  disc.  But  a  spot  was  observed  by 
Mayer  having  a  diameter  equal  to  l-20th  of  the  diameter 
of  the  aun,  or  upwards  of  90".  and  consequently  (sup- 
posing it  lo  be  circular)  covering  an  area  of  1520  mil- 
lions of  square  mile*,  —  upward*  of  30 
surface  of  the  earth 

N- 
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the  solar  »pots.  Schelner  supposed  them  to  be  planets 
revolving  at  no  great  distance  from  the  sun's  surface. 
Galileo  and  Hevellus  conceived  them  to  be  a  sort  of 
teorix  or  scum  formed  at  the  surface  of  the  sun,  and 
floating  in  an  ocean  of  liquid  matter.  Lahlre  supposed 
them  to  be  protuberant  part*  of  solid,  opakc,  and  irre- 
gular masses,  floating  in  the  fluid  matter  of  the  sun. 
Dr.  Wilson,  of  Glasgow,  accounted  for  the  spots  by  sup- 
the  sun  to  consist  or  a  dark  nucleus,  covered  to  a 
depth  by  luminous  matter,  through  which  cavities 
or  gulfs  are  ma<io  by  volcanic  or  other  actions,  and  per- 
mit the  dark  nucleus  to  be  seen.  Inland*  suggests  that 
the  spots  or  opakc  bodies  may  be  merely  the  summits  of 
mountains,  usually  covered  by  the  igneous  fluid,  but 
which,  by  the  flux  and  reflux  of  the  fluid,  sometimes 
protrude  beyond  its  surface,  and  thus  become  visible. 
( Astronomic,  art.  3240.)  1'he  most  probable  view,  how- 
ever, is  that  taken  by  Sir  William  Hersehel,  who  con- 
siders "  the  luminous  strata  of  the  atmosphere  to  be 
sustained  far  above  the  level  of  the  solid  body  bv  a 
transparent  elastic  medium,  carrying  on  its  upper  surface 
(or  rather  at  some  considerably  lower  level  wtthin  Its 
depth)  a  cloudy  stratum,  which,  being  strongly  illumi- 
nated from  above,  reflects  a  considerable  portion  of  the 
light  to  our  eyes,  and  forms  a  penumbra,  while  the  solid 
body  shaded  by  the  clouds  reflects  none.  The  tem- 
porary removal  of  both  the  strata,  but  more  of  the  upper 
than  the  lower,  he  supposes  effected  by  powerful  upward 
currents  of  the  atmosphere,  arising,  perhaps,  from  spira- 
cles in  the  body,  or  from  local  agitations."  (Sir  J. 
HcrtchcV s  Astronomy ,  p.  209.) 

Physical  Constitution  of  the  Sun.  —  Respecting  the 
physical  nature  of  the  enormous  mass  of  matter  which 
controls  the  motions  of  all  the  bodies  of  the  solar  system, 
and  supplies  them  with  light  and  heat,  we  can  only  form 
conjectures,  guided  in  a  feeble  degree  by  the  phenomena 
of  the  spots.  According  to  the  hypothesis  broached  by 
Sir  William  Hersehel,  as  stated  in  the  above  quotation, 
there  are  two  regions  of  solar  clouds  ;  the  inferior  stratum 
being  opake.  and  probably  resembling  our  own  atmo- 
sphere;  while  the  upper  stratum  is  the  repository  of 
light  and  heat,  which  emanate  from  it  in  all  directious. 
This  upper  luminous  stratum  he  supposed  to  have  an 
altitude  of  between  1840  and  2765  miles  above  the  surface 
of  the  sun.  The  lower  stratum,  by  reflecting  a  con- 
siderable portion  of  the  rays  which  fall  upon  it  from  the 


not^only^increases  the  quantity 


of  light  which  the  latter  send  forth  into  space,  but  serves 
as  a  canopy  to  screen  the  surface  of  the  solid  body  of  the 
•un  from  the  scorching  effect*  of  the  surrounding  regions 
of  light  and  heat ;  and  he  supposed  its  density  might 
even  be  such  as  to  maintain  a  temperature  at  the  actual 
surface  of  no  greater  elevation  than  is  consistent  with 
the  support  of  animal  life.  But  whatever  may  be  the 
state  of  the  temperature  at  the  actual  surface,  of  which 
only  casual  glimpses  are  obtained  through  openings  in 
the  luminous  clouds,  it  Is  difficult  to  conceive  that  the 
luminous  matter  can  be  otherwise  than  in  a  state  of  the 
most  Intense  ignition.  "  That  the  temperature,"  says 
Sir  John  Hersehel,  "  at  the  visible  surface  of  the  sun 
cannot  be  otherwise  than  very  elevated,  much  more  so 
than  any  artificial  heat  produced  in  our  furnace*,  or  by 
chemical  or  galvanic  processes,  we  have  indications  of 
*  several  kinds.  1st,  From  the  law  of  decrease  of  radiant 
heat  and  light,  which  being  inversely  as  the  squares  of 
the  distances,  It  follows  that  the  heat  received  on  a  given 
area  exposed  at  the  distance  of  the  earth,  and  on  an  equal 
area  at  the  visible  •urface  of  the  sun,  must  be  In  propor- 
tion to  the  area  of  the  sky  occupied  by  the  sun's  disc  to 
the  whole  hemisphere,  or  a*  1  to  about  300,000.  A  far  less 
intensity  of  solar  radiation,  collected  in  the  focus  of  a 
burning-glass,  suffices  to  dissipate  gold  and  platina  in 
vapour.  2dly,  From  the  facility  with  which  the  calorific 
rays  of  the  sun  traverse  glass,  —  a  property  which  is 
found  to  belong  to  the  heat  of  artificial  fires  in  the  direct 
proportion  of  their  Intensity.  3dly,  From  the  fact  that 
the  most  vivid  flames  disappear,  and  the  most  Intensely 
ignited  solid*  appear  only  as  black  spot*  upon  the  disc  of 
toe  sun  when  held  between  It  and  the  eye.  (Astronomy, 
p.  210.) 

These  circumstances  give  great  probability  to  the  sup- 
position that  luminous  matter  which  surrounds  the  body 
of  the  sun  ha*  a  temperature  far  exceeding  any  which 
can  be  produced  by  artificial  means  ;  but  the  science*  of 
light  and  heat  are  not  yet  sufficiently  advanced  to  enable 
us  to  arrive  at  any  certain  conclusions  on  the  subject,  or 


to  form  other  than  purely  conjectural  hypotheses  re- 
specting the  nature  and  constitution  of  the  sun.   "  The 
f,"  contlm 


Sir  John  Hersehel,  "  i* 
a  conflagration  (if  such  It  be) 
can  be  kept  up.  Every  discovery  in  chemical  science 
here  leaves  us  completely  at  a  loss,  or  rather  seem*  to 
remove  farther  the  prospect  of  probable  explanation.  If 
conjecture  might  be  hazarded,  we  should  look  rather  to 
the  known  possibility  of  an  indefinite  generation  of  heat 
t'lu-in  tCt',m'  °r-t°-'t*  "*c,tcnieMt  by  the  electric  discharge, 
l?M 
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solid  or  gaseous,  for  the  origin  of  the  to  lax  rad  Latin' 
(P.  212.) 


Considering  the  enormous  and  incessant 
light  and  heat  from  the  sun.  the  question  has  < 
whether  the  volume  of  the  sun  undergo**  any  sturnu. 
tion.  If  the  high  temperature  is  kept  up  either  by  tVttii- 

uggested.  no  low  » 
volume  would"  be  sustained ;  but  if, 
of  Newton,  light  is 
of  luminous  particle*,  a  < 
would  appear  to  be  a 
tion,  however,  can  afford  us  no  information  on  this  brad, 
for,  supposing  an  actual  diminution  to  be  going  oe  at 
such  a  rate  as  to  lessen  the  diameter  by  two  feet  ta  si 
hour*  (which,  having  regard  to  the  sun's  masrnltudV.  an 
be  considered  as  enormous),  3000  years  would  eta?** 
before  the  diminution  of  the  apparent  diameter  woul« 
amount  to  a  single  second.  Button  supposed  the  saa  to 
be  an  immense  furnace,  alimented  by  comet*  precipes- 
ing  themselves  into  it  from  time  to  time. 

Atmosphere  qf  the  Sun.  —  The  existence  of  a  tatar  at- 
mosphere was  inferred  by  Bougner  from  a  compare  c  of 
the  intensity  of  radiation  at  different  points  of  Use  J .«~ 
By  reason  of  the  globular  figure  of  the  sun,  a  read) 
larger  portion  of  the  surface  toward*  the  border  is  com- 
prehended under  a  given  visual  angle  than  at  the  ceozrr 
and,  a*  every  point  of  the  surface  must  be  supposed 
radiate  equally  in  ''j^'™^01"  nU  J]1  ,ow*  £fl  ™* 

the  centre  In  proportion  to  the  greater  extent  of  surfer* 
comprised  under  the  same  angle.  Bouguer's  observa- 
tions, however,  led  him  to  Infer  that  the  light  from  tar 
centre  of  the  disc  had  a  greater  intensity  than  that  wtar* 
proceeded  from  the  border*.  —  a  circumstance  wsract 
would  be  explained  on  the  supposition  of  its  being  Ab- 
sorbed in  a  greater  proportion  by  having  to  traverse  a 
greater  extent  of  atmosphere.  Bat  the  more  ddk-str 
experiment*  of  Arago  have  shown  that  all  the  potr-u 
of  the  disc  are  equally  luminous ;  so  that  the  hrpi-tb— u 
of  an  atmosphere,  however  probable  on  other  ground* 
Is  not  supported  by  such  observation*.  The  exist  eerr 
of  a  solar  atmosphere  is,  however,  indicated  by  the 
light  observed  round  the  sun's  limb  in  a  total  echsM 
and,  perhaps,  still  more  unequivocally  by 
menon  of  the  zodiacal  light.  See  Zodiacal 
Shu's  Position  and  proper  Motion  m  the 
The  discoveries  In 


thesis  of  a  similarity  of  condition  and  a  community  of 
nature  between  the  sun  and  the  fixed  stars.  The  pre- 
valence of  gravitation  among  these  remote  bodies,  fol- 
lowing the  same  law  a*  is  observed  In  the  solar  syttess. 
is  no  longer  a  matter  of  speculation ;  the  proof  berng 
afforded  by  the  elliptic  orbits  described  by  so  massy  ai 
the  double  stars  about  their  common  centre  of  grsvili . 
With  respect  to  the  place  which  the  sun  occupies  in  tb* 
heavens,  we  have,  say*  Sir  J.  Hersehel  (Mew.  /Lyd 
A st ran.  Society,  vol.xL),  almost  ocular  evidence  tbat 
our  system  is  excentrically  situated  within  the  n-lniU  U 
the  Milky  Way,  and  nearer  to  its  southern  than  to  kj 
northern  portion  It  was  also  an  opinion  of  Sir  WiUiaa 
Hersehel,  that  the  sun,  like  many  of  the  Axed 
a  proper  motion  in  spare,  in  consequence  of 


at  present  advancing  towards  a  point  of  the 
within  the  constellation  Hereul 

in  space,  but  has  a 

.  be 

but  almost  certain  ; 

ay  be  required  to  enable  a*trt>n»tt„  .-•  - 
detect  it*  laws,  or  even  to  arrive  at  any  definite  ecr- 
cluslons  respecting  it*  direction  or  the  remote  centre 
about  which  It  is  performed.  (Sir  J.  HrrscheTs  Astro- 
nomy |  Lalande,  torn.  ill. ;  Biot,  Astrtmomte  Phtrstfue  , 
Laplace.  Systeme  du  Monde;  Delambre.  Asirvnvm-  . 
&c.)    See  Stab. 

SUNDAY,  the  first  day  of  the  week,  it  $aid  to  denvr 
its  name  from  the  Saxons,  who  consecrated  it  to  the  sue 
In  heathen  times.  The  solemnization  of  this  day  d*i«-» 
from  the  earliest  age  of  the  Christian  church,  in  memory 
of  the  death  of  Christ,  and  of  the  descent  of  Use  Holy 
Ghost,  both  of  which  event*  took  place  upon  it. 
Jewish  Christians  retained  at  the  same  time  their  i 
the  last  day  of  the  week  ;  but  this  practice  1 
lete  early,  at  least  in  the  Western  church, 
at  first  distinguished  merely  by  peculiar 
-  of  the  Scriptures.  It  do— 
•rved  a*  a  day  of 

of  Constanune.    By  the  decree  of  thai 


emperor  (a.  D.32I)  public  business,  and  military  exer- 
cises, were  suspended.  The  council  of  Laodicea  (a.  a. 
300)  forbade  labour  in  general  terms  ;  and  the  laws  of 
Theodosius  (circ.  A.  D.  420)  sanctioned  this  interdictim 
by  civil  penalties.   See  Sabbathi 

SUNDAY  LETTER.  See  Dominical  Lrrrxa. 

SUNNIAH.  (Arab,  a  troop,  or  band.)  The  n*me 
nmonly  coi 
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SUOVETAURILIA. 

utter  believe  that  the  sovereign  imtaship,  or  1ma- 
jinary  dignity  which  conveys  supremacy  over  all  the 
aithful,  belongs  of  right  to  the  descendants  of  AH,  son- 
n-law  of  Mohammed.  The  schism  between  these  two 
tects  has  subsisted  from  the  earliest  times  of  Moham- 
ncdanism  ;  when  AH,  having  become  fourth  caliph  after 
he  death  of  Othman,  a  rebellion  was  raised  against  him 
)y  Maaniah,  founder  of  the  Ommiad  race  of  caliphs, 
i bout  the  year  1000  of  the  Christian  era.  The  division 
ook  place  between  the  two  parties  in  the  court  of  the 
aliph  Moll  I'  Mah,  which  resulted  in  the  Schiite  party 
becoming  pre-eminent  in  Persia,  the  .  Suiiniahitet  in 
Turkey  ami  most  other  Mohammedan  countries. 

SUO'VETAURILIA.  ( Lat  sus.  a  twine,  ovis,  a sheep, 
tnd  taurus,  a  butt.)  In  Roman  History,  a  quinquennial 
acrifice,  which  consisted  of  the  immolation  of  a  tow,  a 
heep,  and  a  bull ;  hence  the  name.    See  Lustration. 

SUPERCAHGO.  The  person  in  a  merchant  ship  ap- 
•ointed  to  superintend  all  the  commercial  transactions 
>!  the  voyage  is  so  called. 

SUPERDO'MINANT.  (Lot.  super,  above,  and  do- 
ninans.gfrivrnmg.)  In  Music.  In  the  descending  scale, 
he  sixth  of  the  key.  . 

SU'PEREROGA'TION.WORKS  OF.  In  Theology, 
t  is  a  belief  countenanced  by  many  tenets  of  the  church 
>f  Rome,  that  men  may  acquire  merit  in  the  eyes  of  God 
iv  good  works  beyond  what  are  necessary  for  salvation. 
[  his  notion  is  said  by  Protestants  to  have  been  first  known 
bout  the  12th  or  13th  century,  and  to  have  been  founded 
ipon  what  the  Roman  Catholics  call  "  counsels  of  per- 
ection ;"  that  is,  rules  which  do  not  bind  under  the  penalty 
if  sin,  but  are  only  useful  in  carrying  men  to  a  higher 
legrec  of  perfection  than  is  requisite  for  Christians. 
I'hU  doctrine  Is  condemned  by  the  church  of  England  in 
ler  14th  article. 

SUPERFICIAL  MEASURE.  The  measure  of  sur- 
aces  or  areas  ;  also  called  square  measure.  See  Mf.aalkb. 

SUPERFPCIE9.  The  exterior  lace  of  any  body.  See 

il'RFACB. 

SUPE'RIOR.  In  Scottish  Law,  one  who  has  made  an 
•riginal  part  of  heritable  property  with  reservation  of 
rut  and  service.  The  grantee  is  termed  vassal :  the  in- 
erest  of  the  grantor  Is  dominium  directum,  that  of  the 
ran  ice  dominium  utile;  or,  the  former  superiority,  the 
atter  property.  The  reunion  of  these  two  rights  In  the 
ante  person  Is  termed  consolidation. 

SUPE'RLATIVE.  In  Grammar,  the  name  vulgarly 
')•••::  to  the  third  degree  in  comparison,  formed  in  the 
teutonic  languages  by  the  additional  syllable  "est." 
SUPERSE'DEaS.  In  Law,  a  writ  that  lies  to  stay 
arious  ordinary  proceedings ;  as  to  stay  an  execution 
iter  a  writ  of  error  has  been  allowed  and  bail  put  in  ; 
o  set  aside  erroneous  judicial  processes  ;  and,  in  certain 
to  discharge  prisoner*. 
SUPERSTPTION.   (Lat.  superstitlo.  from  super. 


SUPPRESSION. 


/  stand :  the  steps  of  the  derivation  are  ex- 
.)  This  word,  like  many  others,  has,  in 
language,  both  a  subjective  and  objective  sense ; 
hat  is,  we  speak  of  superstition  as  a  habit  in  the  mind  ; 
tnd  we  also  speak  of  a  particular  tenet,  or  a  particular 
>bservance,  as  "  a  superstition."  Every  belief,  1.  in  the 
xistence  of  particular  facts  or  phenomena,  produced  by 
upernatural  agency,  which  existence  is  not  demonstrated 
iy  experience  nor  asserted  in  Revelation :  2.  in  causation 
lotdcuiotutrated  by  experience  or  asserted  by  Revelation, 
.  e.  of  the  direct  agency  of  supernatural  power  in  pro* 
lucing  results  which  can  either  be  proved  to  proceed 
rum  secondary  causes,  or  by  reasonable  analogy  must 
**  inferred  so  to  proceed,  —  is,  in  common  language,  su- 
terstition.  An  instance  of  the  first  species  is  the  belief 
n  the  existence  of  imaginary  beings,  ghosts,  spectres, 
ic;  of  the  second,  the  belief  that  epileptic  fits  are  pro- 
luced  by  witchcraft,  —  that  meteorological  phenomena 
•itherto  imperfectly  explained,  such  as  wind  or  light- 
ling,  are  produced  without  the  intervention  of  regular 
•hyslcal  causes  by  the  immediate  act  of  the  divinity,  Ac. 
I  he  word  is  almost  always  used  in  a  religious  sense, 
ike  the  Greek  luriitupmim  ;  that  is,  the  belief  which 
re  regard  as  superstitious  concerns  the  agency  of  the 
)eity,  or  inferior  supernatural  agents.  For  example,  we 
lo  not  generally  term  the  belief  in  animal  magnetism, 
ellurism,  the  divining  rod,  &c.  superstitions  ;  these  are 
><-r  suasions  respecting  certain  occult  powers  of  nature 
indemonstrated  (that  is,  in  the  case  of  most  believers)  by 
vperience  ;  they  are  superstitions  in  the  mode  in  which 
hey  arc  generated  and  alii  *  t  the  mind,  but  not  in  point 
>f  subject  matter.  On  the  other  hand,  there  is  much 
arelcssness  in  the  application  of  the  word  to  religious 
enets,  where  these  flow  necessarily  from  the  belief  in 
i  rtain  other  truths  as  revealed :  for  example,  uo  Christian 
*  teems  it  superstition  to  believe  that  a  dead  man  was, 
n  a  certain  instance,  restored  to  life,  although  nothing 
an  be  In  itself  more  incredible  ;  because  it  is  asserted  in 
writings  which  he  considers  as  revealed,  and  the  power  of 
rorking  miracles  is  expressly  claimed  in  that  revelation. 

I  Christians  place  faith  In  the  declaration  of  their 
iii'.t  as  all  Christians  do  in  Scrinture  • 
1IU5 


that  faith  by  argument  addressed  to  the  reason.  How, 
then,  can  they  be  accused  of  superstition  in  believing 
the  truth  of  narratives,  however  incredible  in  themselves, 
which  that  church  sanctions  and  approves  ;  for  example, 
many  of  the  miraculous  legends  commonly  received  in 
the  Romish  church  ?  Those  who  do  not  adhere  to  that 
church  may  stigmatise  it  as  superstitious ;  but  they  can 
hardly  call  the  belief  which  leads  the  Roman  Catholic  to 
address  his  prayer  to  Saints,  or  the  Virgin,  a  supersti- 
tion in  him. 

SUPEKTONIC.  (Lat.  super,  abort,  and  tonus,  a 
tone.)  In  Music,  the  second  above  the  key  note.  From 
its  being  a  comma  higher  in  the  major  scale  than  in  the 
relative  minor.  It  is,  in  theory, considered  a  variable  sound. 

SUPINA'TION.  The  art  of  turning  the  palm  of  the 
hand  upwards  by  rotating  the  radius  ui>on  the  ulna. 

SU'PINES.  In  Grammar,  certain  forms  of  the  Latin 
verbs.  The  supine  in  urn  (of  which  the  form  is  the  same 
as  the  neuter  of  the  past  participle,  as  amatum  in  the 
verb  amo)  serves  generally,  in  conjunction  with  an- 
other verb,  to  express  an  intended  action  ;  as  "  Lusum 
it  Maecenas,"  "  Neque  vos  ultum  injurias  hortor;"  in 
both  which  cases  it  would  be  expressed  by  the  infinitive 
in  modern  languages ;  in  the  Greek,  either  by  the  in- 
finitive, or  more  accurately  by  the  infinitive  used  as  a 
noun  with  a  preposition.  The  existence  of  the  other 
supine  (in  u)  is  doubted  by  some  grammarians.  The 
name  is  said  to  have  been  given  to  signify  their  character, 
neither  passive  nor  active. 

SU'PFLEMENT.  In  Geometry  and  Trigonometry, 
the  supplement  of  an  arc  or  angle  Is  what  must  be  added 
to  it  in  order  to  make  a  semicircle,  or  180°. 

Sipplkmknt.  In  Literature,  an  addition  made  to  any 
work  or  treatise,  in  the  view  of  rendering  it  more  complete. 

SUPPLY.  In  Parliamentary  language,  the  sum 
granted  to  the  sovereign  by  parliament  for  defraying  the 
expenses  of  the  current  year.  The  known  or  probable 
amount  of  the  different  branches  of  the  year's  expenses 
is  stated  to  the  House  of  Commons  in  a  committee  of 
supply  by  the  chancellor  of  the  exchequer,  and,  after  these 
have  been  voted  by  the  committee,  they  are  formally 
granted  by  an  act  of  parliament,  called  the  Appropriation 
Bill.  The  granting  of  the  annual  supplies  is  a  peculiar 
privilege  of  the  House  of  Commons,  which  never  per- 
mits any  alteration  or  amendment  (except  merely  verbal) 
to  Ik?  made  by  the  House  of  Lord*  in  the  bills  passed  for 
this  purpose. 

Si-pply.  In  Political  Economy.  .Set- Political  Economy  . 
SUPPORT.  In  Architecture.  See  Point*  op  Support. 
SUPPORTERS.  In  Heraldry,  the  figures  placed  on 
each  aide  of  a  shield.  The  device  of  supporter*  pro- 
bably originated  from  the  practice  of  knight*  at  tour* 
naments  having  their  armorial  shields  fixed  or  hung  near 
the  place  of  justing,  and  guarded  by  page*  or  other  re- 
tainers standing  on  the  side  of  them  dressed  in  various 
fanciful  accoutrements;  although  some  consider  it  a* 


entirely  a  modern  invention,  or  ornamental  addition  by 
painters  and  limners,  who  found  a  vacant  space  on  each 
side  of  the  escutcheon  which  they  filled  up  by  imaginary 
figures.    It  docs  not  appear  that  supporters  were  at  first 


figures.  It  docs  not  appear  that  supporter* 
exclusively  borne  by  individuals  of  a  particular  rank  , 
and  some  private  families  are  supposed  to  be  still  entitled 
to  them  by  prescription.  But,  in  modern  English  he- 
raldry, the  grant  of  supporters  is  limited  to  sovereigns 
and  princes  of  the  blood  royal,  peers  of  the  realm,  knights 
of  the  Bath,  knight*  banneret,  baronets  of  Nova  Scotia 
(by  their  patents  of  creation),  and  to  such  person*  a*  re- 
ceive them  by  special  license  from  the  king.  It  is  said 
by  heraldic  writers  that  females  cannot  assume  sup- 
porters ;  but  this  prohibition  seems  to  be  habitually  in- 
fringed in  practice. 

SUPPO'SED  BASS.  In  Music,  the  bass  of  a  chord 
when  it  is  not  the  root  of  the  common  chord  or  harmonic 
triad.  It  Is  also  sometimes  called  the  inversion  of  the  ac- 
companying chord. 

StJPPOSI'TlON.  (Lat.suppoaitum.)  In  Music, the 
use  or  two  successive  notes  of  equal  value  as  to  time, 
one  of  which  being  a  discord  supposes  the  other  a  con- 
cord. The  harmony,  though  by  rule  falling  on  the  accent- 
ed part  of  the  bar,  and  free  from  discords,  requires  their 
proper  preparation  and  resolution ;  and  they  are  called 
passing  notes.  Discord*  on  the  unaccented  part  of  the 
measure  are  allowable  by  conjoint  degree*,  and  it  is  then 
not  required  that  the  harmony  should  be  so  complete  on 
the  accented  part.  This  transient  use  of  discords  fol- 
lowed by  concords  is  what  we,  after  the  French,  call 
supposition,  whereof  there  are  several  kinds. 

SUPPO'SITOHY.  A  pill  or  bolu*  Introduced  into 
the  rectum,  where  it  gradually  dissolves.  Opium  is  some- 
times usefully  applied  in  this  way  to  allay  irritation  of 
the  bladder  and  neighbouring  part*. 

SUPPRESSION.  A  figure  in  Grammar  is  sometimes 
so  called  by  which  words  are  omitted  in  a  sentence,  which 
are  nevertheless  to  be  understood  as  uecessary  to  a  per- 
fect construction :  as,  for  Instance,  in  most  languages, 
the  repetition  of  a  noun  is  avoided  where  it  is  coupled 
with  a  pronoun  in  one  branch  of  the  proposition  ;  e.g. 
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SUPPURATION. 

**  this  (horse)  U  my  horse,"  or  "this  horse  is  mine" 
(horse).   See  Ellipsis. 

SUPPURA'TION.  The  process  by  which  pus  or 
matter  is  formed  in  inflammatory  tumours. 

SUPRACRETACEOUS  ROCKS.  A  Geological 
term  applied  to  certain  rocks  or  strata  lying  above  the 
chalk  ;  they  have  also  been  called  tertiary  strata.  See 
Geology. 

SUPRALAPSA'RIANS.  Those  who  assert  that  the 
(all  of  Adam,  with  all  its  pernicious  consequences,  was 
predestinated  from  all  eternity,  and  that  our  first  parents 
had  no  liberty  in  the  beginning.    See  CaLVimtT. 

SUPRANA'TURALISTS.  A  name  given  of  late 
years  to  the  middle  party  among  the  divines  of  Germany, 
to  distinguish  them  from  the  Rationalists,  who  exclude 
all  supernatural  manifestations  from  religion  ;  and  from 
the  Evangelical  party,  whose  tenets  are  of  a  more  strict 
description.  Thus  many  of  the  supranaturalists  appear 
to  have  given  way  to  the  system  of  accommodation  (as  it 
is  termed)  in  religious  matters,  so  far  as  to  explain  away 
the  doctrine  of  original  sin,  and  other  tenets  which  we 
arc  accustomed  to  consider  as  fundamental :  others  ap- 
proximate to  what  are  regarded  as  orthodox  Protestant 
opinion*  among  ourselves. 

SUPRE'MACY.  OATH  OF.  An  oath  denying  the 
supremacy  of  the  pope  in  ecclesiastical  or  temporal  affairs 
In  England,  which  by  many  statutes  was  required  to  be 
taken,  along  with  the  oath  of  allegiance,  by  persons  in 
order  to  qualify  themselves  for  office,  ttc.  By  10  G.  4. 
c.  7.  s.  10.  Roman  Catholics  are  qualified  for  all  offices 
(with  the  exception  named  in  the  act),  on  taking  a  de- 
claration, which  is  substituted  for  the  fan 

SURAES.   A  name  given  in  Persia  to 
strutted  for  the  accommodation  of  travellers.   They  a 
synonymous  with  khans  or  caravanserai,  which  see. 

SU'RBASE.  (Fr.)   In  Architecture,  the  upper  1 
of  a  room,  or  rather  the  cornice  of  the  dado. 

SURD.  In  Arithmetic  and  Algebra,  a  magnitude  which 
is  inexpressible  by  rational  numbers.  Thus  the  square 
root  of  2,  the  cube  root  of  3,  &c.  are  numbers  which  can- 
not be  expressed  exactly  In  the  ordinary  notation,  and 
are  represented  by  prefixing  the  radical  signs  indicating 
the  operation,  vis.  y*2>  Such  quantities  are  other- 
wise called  irrational  or  incommensurable. 

SURFACE.  A  mathematical  surface  or  superficies  is 
defined  by  Euclid  to  be  that  which  has  only  length  and 
breadth.  This  definition  excludes  a  line,  which  has 
length  only ;  and  a  solid,  which  has  length,  breadth,  and 
thickness.  As  a  line  is  generated  by  the  motion  of  a 
point,  so  a  surface  is  generated  by  the  motion  of  a  line. 
If  the  generating  line  be  a  straight  line,  and 
ject  to  the  condition  of  having  always  two  < 
positions  in  the  same  plane,  the  surface  generated  is 
developable,  and  can  be  stretched  out  on  a  plane,  as  the 
surface  of  a  cone,  a  cylinder,  Ac.  But  if  the  generating 
straight  line  is  constrained  to  move  so  that  no  two  of  Its 
consecutive  position*  arc  In  the  same  plane,  the  surface 
cannot  be  developed  on  a  plane.  Such  a  surface  is 
called  hy  the  French  geometer*  surf  ace  gauche . 

SURMOUNTED.  In  Architecture,  a  term  used  to  de- 
note an  arch  or  dome  which  rises  higher  than  a  semicircle. 
^  St*  a  mounted.    In  Heraldry,  a  term  used  when  one 

chevron  ' 

SURNAME.  In  modern  European  usage,  the  family 
name  of  an  individual ;  but  often  used  for  any  distin- 
guishing name.  (Sec  Name.)  According  to  Ducange, 
the  use  of  surnames  in  France  began  about  the  year  987, 
the  baron*  adopted  the  practice  of  designating 
by  the  names  of  their  estates.  And  this  has 
the  general,  though  by  no  means  the  uniform 
origin,  of  family  names  in  the  nobility  of  Europe  ;  some 
having  been  derived  from  badges,  cognisances,  the  nick- 
names applied  to  Individuals,  Hrc.  Among  the  common- 
alty of  this  country,  surnames  are  said  not  to  have  been 
general  before  the  reign  of  Edward  II.  It  will  be  found 
on  examination  that  a  great  number  of  them  originate 
in  (he  still  older  custom  of  adding  to  the  son's  Christian 
name  that  of  the  father  by  way  of  distinction  ;  many  more 
from  the  names  of  trade  ;  and  many  more  from  accidental 
distinctions,  as  of  size  or  colour,  probably  applied  in  the 
first  instance  to  the  founder  of  the  family. 

SU'RPLICE.  (Lat.  superpelliceum,  apparently  from 
pellis.  semi.)  This  ecclesiastical  vestment  is  thought  by 
Mr.  Palmer  (Orig.  Liturg.  li. 320.)  to  have  been  at  one 
time  not  different  from  the  alb.  It  now  has  wider  sleeves, 
a  difference  which  is  thought  to  have  originated  in  some 
distinction  between  the  dress  of  a  superior  and  inferior 
of  clergy.^  It  dates  fron^the  l«h  omtury.  The 

16th  century  to  iu  use  are  well  known.  See  Vestments. 

SURHE'NDER.  In  Law.  l.A  deed  by  which  the 
tenant  of  a  particular  estate  conveys  his  Interest  to  tenant 
In  remainder,  a  reversion  immediately  expectant  on  the 
determination  of  that  estate.  8.  A  surrender  of  copy- 
hold or^  customary  estates^  l*  t,,Pj  yielding  up  o 
estates  by^the  tenant  into  the  hands  of  the 


SURVEYING. 

poses  expressed  in  the  surrender.  By  this  means  *.-» 
accomplished  conveyances  of  copyhold  lands,  the  far? 
being  in  general  bound  to  admit  tbe  party  in  whew 
favour  the  surrender  is  made.   See  Copyhold. 

SU'RROGATE.  (I,at.  surrogate.)  In  Law,  one  set- 
stituted  for  or  appointed  in  the  room  of  another,    h  u 
commonly  used  in  the  ecclesiastical  courts  as  tbe 
tion  of  an  officer  who  acts  as  deputy  for  tbe  I 
chancellor. 

SURSO'LID.  In  Arithmetic,  the  fifth  power  of  s 
number.  If  2  be  the  root,  the  sursolid  is  *i  x  i  x  2  x  i 
X  2  =  32. 

SU'RTURBRAND.  A 
coal  found  in  Iceland.  It 

SURVEYING.   (Fr.  surroir.  to  overtook.) 


ries  and  superficial  extent  of  a  portion  of 
surface.  The  object  of  a  survey  may  be  either  to  . 
tain  the  contents  of  a  field  or  portion  of  land,  or  to  de- 
termine the  relative  distances  and  bearings  of  the  hh*t 
prominent  objects  of  a  country  for  tbe  purpose  of  con- 
structing a  map,  or  to  determine  the  form  and  diDeafeja* 
of  a  portion  of  the  earth's  surface  with  a  v-iew  to  deier- 
the  magnitude  and  figure  of  the  earth  by  comparing  u> 
geodetical  distances  between  given  points  with  their  As- 
tronomical positions.  In  all  cases  tbe  operation  u  coo- 
ducted  on  the  same  principles  ;  but  while  tbe  first  rtqasrai 
only  the  application  of  tbe  merest  elements  of  aritksc  j.- 
and  trigonometry,  the  last  can  only  be  accomplished  wsa 
tbe  aid  of  instruments  of  the  most  refined  de*mpe>.  a. 
and  processes  of  calculation 
of  the  highest  order. 

In  measuring  land  all  the  lines 
contents  are  to  be  found  are  reduced  to  tbe 
xontal 
tically 

side  of  a  hill  than  would  grow  i 

horizontal  base.   When  the  lines  actually  measure 
not  horizontal,  they  are  therefore  multiplied  by  the  coast* 
of  their  respective  inclinations  to  tbe  horizon. 

The  English  standard  unit  of  land  measure  i*  the  acrr 
which  contains  four  roods  ;  and  a  rood  is  subdivided  mtn 
40  poles  or  perches,  each  pole  containing  square 
yards.  (See  Af easuee.)  But  though  roods  and  pc^e~. 
are  the  legal  subdivisions  of  the  acre,  and  Use  terms  cca- 
tinually  occur  In  all  descriptions  of  the  contents  of  1 
in  practice  a  decimal  division  is  followed,  which  is  j 
more  convenient  for  calculation.   For  the 


Sil  plane,  on  the  principle  that  as  plants  *h<xx  up  **t 
y  no  greater  number  can  be  produced  on  the  site 
of  a  hill  than  would  grow  on  the  area  covered  Ire  a* 


Is  employed^  coni 


and  its  whole  length  is  such  that  one 
equal  to  the  tenth  part  oi  an  acre, 
taining  «H4(>square  yards,  the  square  < 
contains  444  square  yards,  and  tbe  length  of  tbe  rtvam  is 
tbe  square  root  of  4(s4,  that  is.  72  yards  ;  whence  ;:; 
1 00th  part,  or  one  link,  is  7  92  Inches.  In  order  to  atcaJ 
decimal  fractions,  surveyors  usually  set  dowu  all  tit* 
measures  in  links  ;  and  when  the  contents  of  a  6e+4  *.-» 
cast  up  in  square  links.  It  is  only  necessary  to  mark  ctf 
the  five  last  figures  as  decimals  in  order  to  have  the  cm- 
tents  in  acres,  the  number  of  square  links  la  an  acre 
being  100  x  100  x  10  «  100,000. 

The  measurement  of  angles  being  in  general  an  ope- 
ration much  less  liable  to  error  than  the  mcasureaoem  of 
linear  distances,  when  the  surface  to  be  measured  is  a! 
considerable  extent  the  skilful  surveyor  will  avoid  i 
further  use  of  tbe  chain  than  Is 
the  data  requisite  for  a  trigone 
The  most  convenient  instrument,  and  that  1 
universally  employed  in  laud 

of  the  horlson,  and  consequently  renders  a  computatK 
for  that  purpose  unnecessary.  {See  Theodolite. )  As 
auxiliary  to  the  theodolite,  and  for  the  purposes 
sketching  and  filling  In  the  details  of  a  map,  tbe  rfirsr 
table  and  the  prismatic  compass  (see  the  terms)  are 
used ;  and  in  order  to  determine  tbe  bearings  of  tbe 
several  objects  observed  from  any  station  with  resVreoce 
to  the  cardinal  points  of  the  horizon,  a  compass  sod 
needle  accompany  the  theodolite. 

It  frequently  happens  in  surveying  that  triangles  are  to 
be  measured  whose  sides  contain  very  acute  or 
ungles.    In  such  cases  a  small  error  in  Use  i 
surement  would  lead  to  very  erroneous  results  ; 
practice  usually  adopted  for  f 
the  longest  side  of  the  trianj 
fall  upon  it  from  the  opposite  angle,  the  i 
the  product  of  the  side  into  the  perpendicu 

■  tracing  the  perpendicular,  the  simple 

employed  |  but  the  instrument  called  the  e-p- 
( which  is  merely  a  small  shallow  cxn  u  xr 
box  containing  the  two  principal  glasses  of  the  sextan; 
fixed  at  an  angle  of  45^)  will  effect  the  purpose  with 

{raster  accuracy.   The  method  of  using  it  u  obvious 
f  the  observer  moves  forward  or  backwardtn  the  straieM 
abject  B  seen  by  direct  vUion  i 
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ne  drawn  to  C  from  the  point  at  which  he  stand*  when 
i©  coincidence  takes  place  will  be  perpendicular  to  A  B. 
he  box  sextant  might  evidently  be  employed  for  the 
t.me  purpose. 


plane  figure  may  be  regarded  as 
inber  of  trial 


f  a  certain  number  of  triangle*,  the  whole  theory 
irvcying  resolves  itself  luto  the  measurement  of  the 
-©as  of  plane  triangles.  For  computing  the  area  of  a 
iangle  it  is  necessary  to  know  the  length  of  at  least  one 
de  ;  and  when  this  is  known,  together  with  any  two  of 
a  other  parts,  the  remaining  parts  and  the  area  are  com- 
uted  by  the  rules  of  trigonometry.  As  usual,  let  the 
tie*  of  a  triangle  be  denoted  by  a,  b,  c,  and  the  angles 
>spectlvely  opposite  by  A,  B,  C,  and  let  s  s=^  (a  +  6  +  c); 


3  sin.  B  sin.  C    . 

2  sinTA— '   {S"  T""00"0""™  ) 


C. 


In  surveying  an  estate,  the  usual  practice  is  to  meai 
»i i -ill  it  with  a  chain,  and  observe  the  several  angles  v 


i-nrc 
with 

i©  theodolite;  and  if  the  boundaries  are  very  Irregular, 
straight  line  Is  run  between  two  points  so  as  |o  cut  off 
ne  or  more  of  the  bendings  and  the  perpendiculars  or 
ffiett  from  the  straight  line  to  each  twndlng  measured 
■ith  a  rod  or  offset  staff,  the  most  convenient  length  of 
■hich  is  10 links.  By  this  means  (he  spaces  included  be- 
ween  the  actual  boundaries  and  the  assumed  ttraight 
net  are  computed  ;  and  the  side*  and  angles  of  the  in- 
rrlor  polygon  being  known,  It*  area  may  be  formed  with- 
ut  resolving  it  into  triangle*.    See  Polygon. 

Trigonometrical  Survey-  —  When  a  survey  is  to  be  cf- 
?ctedon  a  large  scale,  as  for  making  a  geometrical  map 
r  a  country,  or  for  measuring  an  arc  of  the  terrestrial 
leridlan.  not  only  is  minute  accuracy  required  in  all  the 
ractical  parts  of  the  operation,  but  it  becomes  necessary 
»  have  regard  to  the  curvature  of  the  earth's  surface,  the 
fleet*  of  temperature,  refraction,  altitude  above  (he  sea, 
nd  a  host  of  circumstances  of  which  the  influence  is 
t  holly  (inappreciable  In  the  practice  of  ordinary  surveying, 
ioodetlcal  measurements  of  this  kind  have  been  executed 
n  varlou*  countries.  (See  Dkcres.)  The  first  which 
roa  undertaken  in  our  own  country  was  that  of  General 
toy,  begun  in  1783,  for  the  purpose  of  connecting  the 
Greenwich  observatory  with  the  French  trlangulation, 
■  hich  had  been  carried  on  from  Paris  to  the  coast  op- 
posite Dover,  and  consequently  for  determining  the  dif- 


ation  ;  namely 
vms  begun  In  1 
Ordnance,  and  has  been  carrying  on  up  to  the  present 
ime.  A  brief  description  of  the  methods  employed  in 
(inducting  the  different  parts  of  this  splendid  national 
ludcrtakiiig  will  probably  be  the  best  means  we  could 
id  opt  to  explain  the  nature  and  objects  of  an  accurate 
rigouometrical  survey. 

Measurement  qf  Base.  —  This  is  the  fundamental,  and 
trobably  the  most  difficult  part  of  the  whole  operation, 
Li ul  requires  to  be  executed  with  the  most  minute  ac- 
:urucy,  as  any  error  committed  in  it*  determination  will 
itTect  all  the  distances  deduced  from  it,  and  be  multiplied 
n  the  ratio  of  these  distance*  to  the  length  of  the  base. 
ir  st  <>f  all.  a  suitable  piece  of  ground,  on  which  a  straight 
ine  of  not  less  than  5  or  6  miles  can  be  Laid  down,  must 


levelled  ;  and  a  measuring  ap- 
General  Hoy's  Iwse  on 


on  Heath  was  first  measured  with  deal  rod*  ;  but  a* 
hese  were  found  to  be  affected  by  the  hygromctrical 
•h  inge*  of  the  atmosphere,  it  wa*  again  measured  with 
rla&s  tube*  20  feet  in  length,  furnished  with  a  pecu- 
lar  apparatus  for  making  the  contacts.  In  the  subse- 
luent  measurement  of  the  same  line  for  the  ordnance 
turvey,  two  steel  chains  of  1(4)  feet  in  length,  made  by  the 
■i-lebrated  Ram*den,  were  made  use  of.  One  of  these 
w.it  used  as  a  measuring  chain  ;  the  other  was  kept  for 
tie  purpo«e  of  the  measuring  chain  being  compared  with 
t  before  and  after  the  operation.  In  the  act  of  measuring, 
was  laid  in  a  trough  supported  on  trestle*,  and 
i  with  a  weight  of  &>  lbs.  The  same  apparatus 
in  measuring  five  other  base*  In  different 
country,  for  the  purpose  of  verifying  the  ac- 
ta work.  For  the  measurement  of  a  base  in 
he  survey  of  Ireland,  Colonel  Colby  employed  a  com- 
>en»ating  apparatus  formed  of  bar*  of  different  metals,  so 


observation  shall  produce  the  least  errors  possible  in  the 
resulting  sides.  The  condition*  required  for  this  purpose 
are  most  nearly  fulfilled  by  making  the  triangles  as  nearly 
as  possible  equilateral. 

Signals.—  Various  plans  have  been  adopted  In  the 
course  of  the  survey  for  marking  and  i 
•tations  at  which  the  " 
At  first  flag-st 


•nt  it  successively  set  up. 
used,  carrying  lamps  and 


d0£S 

mgni 


concave  reflectors  for  night  observation*.  Such  »ignals 
could  be  seen  in  the  teleicope  of  the  great  theodolite  at 
distances  of  20  or  even  24  miles.  Bengal  lights,  fixed  in 
small  sockets,  were  used  for  more  distant  stations.  But 
night  observation*  having  been  found  by  experience  to 
be  attended  with  much  uncertainty  as  well  as  incon- 
venience, they  have  of  late  years  been  abandoned.  In 
the  mountainous  countries  of  Scotland  and  Ireland,  and 
where  the  sides  of  the  triangles  generally  exceeded  AO 
and  sometimes  even  100  mile*  in  length,  conical  piles  ol 
stone  were  erected  on  the  tops  of  hills ;  and  although 
these  signals  are  attended  with  this  disadvantage,  that 
they  can  only  be  seen  when  the  atmosphere  is  clear  (and 
the  surveying  parties  have  been  frequently  compelled  to 
remain  weeks  and  even  month*  encamped  on  the  summits 
of  the  mountains  before  a  single  observation  could  be 
made),  yet  from  the  steadiness  of  the  object  observed  i 
are  found  on  the  whole  to  be  preferable  to 
signals  that  have  hitherto  been  tried.  When  the  theo- 
dolite is  to  be  set  up  at  a  station  which  has  been  already 
observed  from  another,  the  pile  Is  thrown  down,  and  the 
instrument  placed  exactly  over  its  centre.  The  helio- 
trope, and  small  plane  mirrors,  have  likewise  been  oc- 
casionally employed  with  success.  (On  this  subject,  see 
Mr.  Drummond's  paper  In  the  Phil.  Trans,  for  1826.) 

Reduction  to  Centre  qf  Station.— In  observing  the  angle* 
at  any  station,  it  is  supposed  that  the  centre  of  the  instru- 
ment is  placed  exactly  at  the  centre  of  the  station.  This 
condition  was  rigidly  adhered  to  in  the  ordnance  survey 
of  Britain  by  erecting  signals  on  purpose  ;  but  where  the 
saving  of  expense  is  an  object,  it  will  often  be  convenient 
to  take  advantage  of  spires,  towers,  Ac,  In  which  case 
the  instrument  cannot  always  be  placed  in  the  required 
position.  In  such  circumstances,  the  observation  is  made 
at  a  point  near  the  station,  and  the  angle  at  that  point 
subtended  by  two  remote  object*  Is  reduced  to  that  which 
would  have  been  observed  if  the  instrument  had  been 
placed  exactly  at  the  centre  of  the  station.   The  reduction 

is  made  as  follows  I  —  Let  C 
(fig.  1.)  be  the  centre  of  the  sta- 
tion, A,  B  the  two  remote  ob- 
ject* observed  ;  and  suppose  the 
instrument  to  be  set  up  at  a  point 
K  near  to  C ;  then  the  angle 
actually  measured  is  A  K  B.  w  hile 
that  which  is  to  be  determined  is 
A  C  B.  Put  G  A  =  6,  C  K  =  d, 
the  angle  BAC-A,ACB  =  C, 
A  K  B  =  K,  BK  C  =  A,  then  the 
C  and  K  cx- 


C-K- 


nicroscopes  remains  constant  under  all  changes  of  tem- 
perature. The  length  of  the  Hounslow  Heath  base  was 
nearly  5  2  miles  ;  that  of  the  Irish  bate  about  8  miles. 

Selection  of  Stations.  —  The  next  step  in  th©  oj>eration 
s  to  divide  the  country  to  be  surveyed  into  a  series  of 
connected  triangles.  The  choice  of  the  stations  which 
form  the  angular  points  must  depend  In  some  measure 
m  the  nature  of  the  country  ;  but  where  circumstances 
admit  of  a  selection  being  made,  it  is  very  important  to 
form  the  triangles  so  that  tho  small  unavoidable  errors  of 
ll«J7 


d  tin.  (A  —  A)  sin.  K 


b  sin.  A  sin.  I" 
The  distance  C  K  >r  d  is  measured  ;  C  A  or  6  is  found 
approximately  by  computing  the  triangle  A  C  B  with  tho 
approximate  value  of  C  obterved  at  K ;  and  the  angle* 
A.  K,  *  are  given  by  ob»ervation.    The  formula  Is  not 


Reduction  to  the  Horizon.  —  Another  indispensable  < 
dltion  Is,  that  the  angles  observed  at  each  station  be  re- 
duced to  the  plane  of  the  horizon.  When  the  theodolite 
is  employed  for  measuring  the  angle*  this  reduction  is 
effected  by  the  instrument  itself,  and  hence  the  great  nil- 
vantage  of  the  theodolite  a*  a  surveying  instrument ;  but 
when  the  angles  are  measured  with  a  repeating  circle  or 
sextant,  a  reduction  is  necessary,  unless  the  two  distant 
object*  observed  be  in  the  same  horisontal  plane  with 
the  instrument,  which  will  rarely  happen.  Suppose  the 
observer  stationed  at  A,  and  let  B  and  C  be  the  distant 
objects.  Let  the  angular  elevation  of  B  above  the  hori- 
sontal plane  (which  is  found  by  measuring  its  tenith 
distance)  be  B  seconds,  and  the  elevation  of  C  be  y  se- 
conds ;  also  let  A'  be  the  horisontal  projection  or  the 
angle  A,  and  suppose  A  —  A'  =  *  seconds  .  then 


which  gives  the  correction  to  be  subtracted  from  the  ob- 
served angle  A  in  order  to  have  the  corresponding  augle 
A'.  If  one  of  the  objects  B  or  C  be  depressed,  the  arc  of 
depression,  8  or  y,  must  be  regarded  as  a  negative  quan- 
tity. 

Spherical  Excess  Tho  sum  of  the  three  angles  of  any 

spherical  triangle  exceeds  lMO°  by  a  quantity  which  is  called 
the  spherical  excess,  and  which  we  shall  denote  by  E.  If 
the  observation*  could  be  made  with  absolute  accuracy,  the 
sum  of  the  three  observed  angle*  of  any  triangle  on  the 

f ground  would  be  180°  +  R  ;  the  difference  of  their  sum 
rom  this  quantity  is  tho  aggregate  error  of  the  three 
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observed  angles,  and  mutt  be  distributed  among  those 
angles  so  as  to  render  the  sum  precisely  180°  -r  h  before 
the  sides  are  computed.  It  is  therefore  necessary  to  de- 
termine E.  Let  S  denote  the  area  of  the  triangle  in 
square  feet,  r  the  number  of  feet  in  the  radius  of  the 
earth,  and  «■  =»  3- 1 4 1 ;  then  E  is  given  in  seconds  by  this 
(are  Sphebicai.  Excess). 

_  8  x  64*000" 
r.  =  5  


(64MOOO  being  the  number  of  seconds  In  180°).  In  . 
therefore,  to  compute  E.  we  must  previoutly  know  the  va- 
lues of  Sand  r.  Now  with  respect  to  S,  it  is  to  be  observed 
that  In  every  case  which  can  arise  in  practice  the  area 
of  the  triangle  must  be  a  very  small  quantity  in  com- 
i  of  r",  so  that  in  order  to  find  E  it  is  not  necessary 
.  S  with  great  precision.  A  sufficiently  near 
be  obtained  by  calculating  one  of  the  unknown 
sides  as  if  the  triangle  were  a  plane  one,  and  computing 
the  area  from  the  formula  V>  —  \ab  sin.  C. 

With  respect  to  r,  which  is  hi  re  taken  to  represent  the 
radiui  of  curvature  of  the  surface  of  the  triangle  In 
question,  it  is  to  be  remarked  that  by  reason  of  the  el- 
llpticity of  the  earth,  the  radius  of  curvature  of  any  arc 
on  the  earth's  surface  varies  not  only  with  the  latitude  of 
the  place  of  observation,  but  also  with  the  direction  of 
the  arc  in  respect  of  the  meridian.  For  the  present  pur- 
pose it  would  be  sufficiently  accurate  to  assume  r  as  the 
radius  of  the  meridian  ;  but  as  the  radius  of  the  perpen- 
dicular and  oblique  arcs  is  required  in  other  parts  of 
the  computation,  we  shall  hero  state  the  formula?  from 
which  they  are  computed.  Let  K  be  the  radius  of  cur- 
vature of  the  meridian  at  latitude  /,  R'  the  radius  of  the 
circle  |>ependirular  to  the  meridian,  and  r  the  radius  of  a 
great  circle  making  an  angle  =  0  with  the  meridian  ;  also 
let  p  denote  half  the  polar  axis  of  the  earth  =  S0.KS2.3M 
feet  (iff  Degrks).  and  e  the  elllpticity,  or  the  difference 
between  the  equatorial  and  polar  axes  divided  by  the 
polar  axis  (=  1  -4-301  026=  (  03322) ;  then 
R  =  p(l  —  e  +  3etln.»/) 
R'=p(l  +e  +  r  stn.*f) 

r  =  R(t  +  5^.in..*) 

Since  the  inclination  8  it  different  for  each  of  the  tides 
of  the  triangle,  a  mean  value  of  r  may  be  found  by  making 
0  =  45°.  in  which  case  sin.3  0  =  k  ;  and  as  the  curvature 
varies  very  little  through  a  considerable  extent  of  country, 
the  same  value  of  r  may  be  used  for  all  the  triangles 
within  a  zone  of  two  or  three  degrees  of  latitude.  Sup- 
pose, then,  the  value  to  be  computed  for  the  mean  latitude 
of  a  chain  of  triangles,  the  formula  for  the  spherical  ex- 

...  ^  *     «A  sin.  C  x  64H0O0  . 
cets  will  be  L  =  „- — .   ;  and  on  assuming 

the  constant  648000  2  *  r*  =  w»,  the  formula  for  com- 
putation will  be 

log.  E  =  log.  a  +  log.  b  +  log.  sin.  C  +  log.  m. 

It  is  proper  to  remark  that  in  general  E  is  a  very  small 
quantity.  When  the  tides  of  the  triangles  are  about  20 
or  30  miles,  it  will  seldom  exceed  4  or  5  seconds  of  a  de- 
gree ;  but  In  some  of  the  great  triangles  connecting  Ire- 
land with  the  west  coast  of  Scotland  Its  value  was  found 
to  exceed  30  seconds. 

Having  computed  the  spherical  excess  E,  mnke  <•  = 
A  +  B  +  C  —  (180°  +  E),  (A,  B,  C  being  the  observed 
horisontal  angles),  then  t  is  the  error  of  the  sum  of  the 
observed  angles ;  and  if  there  be  no  reason  for  tupposlng 
that  any  one  of  the  angles  has  been  less  accurately  de- 
termined than  the  others,  the  error  t  mutt  be  equally  di- 
vided among  them,  or  a  third  of  e  must  be  added  to  or 
subtracted  from  each  angle,  according  as  the  error  is  in 
excess  or  defect,  and  the  results  will  give  the  angles  from 
which  the  sides  are  to  be  computed.  Thus,  if  the  angles 
nutation  be  A',  B'  C\  we  have 
A'  =  A  +  tr\  B'  =  B  +  t<-,  C'  =  C  +  Jc. 


Calculation  qf  the  Sidft.  —  The  angles  being  t 
rected  for  errors  of  observation,  it  now  remains  to 
pute  the  two  unknown  sides  of  the  triangles.  The 
pu tat  ion  may  be  made  by  the  ordinary  rules  of  spherical 
trigonometry  ;  but  this  method  is  seldom  practised  on 
account  of  the  length  of  the  calculations.  A  second  me- 
thod, which  was  practised  by  Dclambre,  and  has  been 
adopted  In  the  ordnance  surveys  of  Britain  and  Ireland, 
consists  in  first  computing  from  the  observed  horisontal 
angles  the  corresponding  angles  formed  bv  the  chords  of 
the  terrestrial  arcs,  and  then  calculating  the  triangle  as  a 
plane  one.  In  this  manner  the  chords  of  the  spherical 
arcs  are  found,  w  hence  the  arcs  themselves  are  easily  ob- 
tained. The  reduction  of  a  horisontal  or  spherical  angle 
to  the  corresponding  chord  angle  is  made  as  follows :  — 
1  .<-t  A  be  the  observed  spherical  angle,  6 and  c  the  lengtht 
of  the  containing  sides  computed  approximately  as  above 
explained,  r  the  radius  of  curvature  at  the  place  of  ob- 
servation, and  A  —  *  the  plane  angle  contained  by  the 
chords  of  the  sides  b.cj  then 
ll'jtj 


*  tan.  4  A 


cot.  |  A 


tin.  1"      » a  V    r    J    »m.  |« 
This  formula  gives  the  reduction  *  expressed  in  seccrot 
and  consequently  the  chord  angle  A  —  *.    If  we 
denote  by  *  and  m"  the  corresponding  < 
other  angles  B  and  C,  the  sum  of  the 
will  evidently  be  the  difference  between  the 
three  spherical  angles  of  the  triangle  and  the 
angles  of  the  plane  triangle  formed  by 
180°,  and  consequently 

*  +     +  *"=E; 
so  that  the  spherical  excess  U  o 
tlon.  and  does  not  require  to  be  . 

The  three  chord  angles  A  —  x,  B  —  C  —  #*'. 
computed  from  the  above  formula,  the  < ' 
their  sum  and  180°  gives  the  error  of  the  three  i 
angles,  and  must  he  apportioned  among  the  three  cb*-. 
angles,  so  that  their  sum  shall  be  precisely  I at/0.  V&i 
these  corrected  angles  the  chords  of  the  spherical  start 
arc  computed  as  in  plane  trigonometry  ;  and  the  am  u 
then  found  from  the  chords  from  the  following  forwjuta 
where  a',  b',  c*  arc  the  chorda  of  the  three  terrwtn*. 
arcs  o.fr-.c;  namely, 

fl  =  a'  +  2TrV6^  +  ^-c  =  ^+^- 

I^egcndrr's  Theorem. — A  third  method  of  computing  v  * 
sides,  which  hat  been  generally  adopted  in  the  recent  wr- 
veyton  theContinent,  it  derived  from  a  theorem  which  *a« 
discovered  by  Legendre,  and  is  demonstrated  in  his  Im- 
men*  de  Gtotnftrie.  "  If  from  < 
triangle  on  the  surface  of  a 
or  the  spherical  excess  be  deducted,  the  sines  of  a< 
angles  thus  diminished  will  be  proportion*!  to  the  length 
of  the  opposite  sides,  and  consequently  the  tides  mi\  ■> 
computed  as  If  the  triangle  were  rectilineal."  TV*  ;» 
the  easiest  method  of  any  ;  and  in  tact,  if  the  three  aagJe< 
are  assumed  to  have  been  equally  well  determined,  tbt 
previous  computation  of  the  spherical  excess  is  not  ne- 
cessary for  the  calculation  of  the  tides,  though  rt  wtU  !e 
required  for  estimating  the  relative  accuracy  of  the  re- 
servations. The  method  of  proceeding  Is  this  :  —  l*r*. 
A,  B,  C  be  the  three  observed  angles  ;  and  let  i  =  A  +  B 
+  C  —  180° ;  then,  from  each  of  the  three  observed  anjr  r» 
subtract  £  i,  and  with  the  angles  thus  reduced  eosnput- 
the  tides  as  in  a  plane  triangle  (mm  the  formula  4  = 
a  sin.  i  II  —  J>)  -r  tin.  (A  —  J  J).  The 
mined  are  equal  to  the  geodetlcal 
arcs  <m  the  ground. 

Latitudes,  longitude* ,  and  Azimuths.  —When  the 
of  all  the  triangles  have  been  computed  the  < 
tween  the  stations  become  known  ;  but  in 
plete  the  survey,  it  is  still  necessary  to 
astronomical  positions  of  the  principal 
bearings  of  the  sides  of  the  triangles  with  respect  to  the 
terrestrial  meridians.  For  this  purpose  the  Latitude  ar»c 
longitude  of  one  of  the  stations,  and  the  azimuth  of 
another  as  seen  from  it,  must  be  found  by  astraooaticaJ 
methods  (see  Latitcos,  Lokgittde,  Azimcth);  bos 
when  this  has  been  done  these  elements  may  be  computed 
for  each  of  the  other  stations  in  the 
chain  of  triangles,  provided  the  dinva- 
sions  and  ellipticity  of  the  spheroid 
are  asiumed  to  be  known.  The  for- 
mula; for  computation  are  the  fol- 
lowing :  — 

Let  A  and  B  (fig.  2.)  be  two 
A  P  and  B  P  the  meridians 
through  A  and  B  and  meeting' in 
pole  P  I  a»d  1«*  the  azimuths  at  eaci 
■Ution  be  counted  from  the  souta 
Assume 

lm*  90°  —  A  P  =  latitude  of  A, 
/'  =j  90°  -  BPa latitude  of  B, 

A  =  180°  —  P  A  B  the  azimuth  of  B  as  seen  from  A. 
B  —  IH0°  +  P  B  A  the  azimuth  of  A  as  seen  from  B, 
P  =  A  P  B  the  difference  of  the  longitudes  of  A  and  B. 
d  =  length  of  the  geodetlcal  line  A  B  in 
R'  -  radius  of  the  circle  | 
_  at  A  hi  feet. 

then, 

r  rf  cos.  A     rf»  slo.»  A  tan. 
,m'~  lRrs7n7T7T      2R-.in  F  i  »  + 
p  d  sin.  A 


towards  the  west 


COS.  \  (i  —  /  ) 

These  formulae  are  theoretically  sufficient  to  give  the 
elements  in  question  ;  but  as  some  uucertainty  i 
as  to  the  elllpticity  of  the  earth,  and  a  small 
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SURVIVORSHIP. 

and  azimuth*,  it  is  necessary,  In  carrying  a  survey  over  a 
considerable  tract  of  country,  to  check  the  azimuths  by 
determining  the  direction  of  the  meridian  at  different 
stations  by  astronomical  observations. 

Calculation  of  Altitudes.  —  The  only  element  which  re- 
mains to  be  determined,  in  order  to  complete  the  survey, 
U  the  relative  altitudes  of  the  different  stations  or  prin- 
cipal points.  At  every  station  the  elevation  or  depres- 
sion of  each  of  the  others  observed  from  it  is  measured 
with  the  theodolite;  but  owing  to  the  curvature  of  the 
earth,  and  the  refraction  of  light,  a  calculation  is  neces- 
sary in  order  to  determine  their  true  differences  of  level, 
or  of  distance  from  the  centre  of  the  earth. 

Let  A  and  B  (fig.  3.)  be  two 
stations,  C  the  centre  of  the 
earth  ;  and  let  b  be  the  position 
of  B  as  seen  from  A  elevated  by 
refraction,  and  a  that  of  A  as 
seen  from  B.  Make  C II  =  C  A  ; 
then  H  B  is  the  true  difference  of 
altitude  of  A  and  B,  or  the  quan- 
tity to  be  determined  from  ob- 
servation. Join  All,  A  B,  A  b, 
and  draw  the  horizontal  lines 
A  T)  and  B  D,  which  will  be  respectively  perpendicular  to 
C  A  and  C  B.    Assume  in  seconds. 

d  mm  D  A  b  the  observed  depression  of  B. 
d'  =  D  B  a  the  observed  depression  of  A, 
C  =  A  C  B  the  angle  measured  by  the  arc  A  B, 
t   =  the  mean  refraction, 
0  =  B  A  H  the  angular  difference  of  altitudes  ; 
then  11 H  will  be  found  by  the  following  formulae :  — 

\  [C-(d+d'){  0=  |  C -(<*  +  <) 
B  H  =  A  B  x  0  sin.  1". 

Thus  B  H  is  found  in  terms  of  A  B,  and  the  reciprocal 
observations  at  A  and  B.  The  mean  refraction  <  i*  &lM 
determined  at  the  same  time ;  but  if  this  be  assumed  to 
be  known,  the  observation  of  depression  at  one  of  the 
stations  would  be  sufficient  to  give  the  difference  of  ele- 
vations. The  two  quantities  d  and  d*  have  been  both 
assumed  to  be  depressions  ;  if  one  of  them  is  an  elevation, 
it  must  be  taken  with  the  negative  sign. 

See  the  Trigonometrical  Survey  qf  England  and 
Wales;  Delambre.  Bate  du  Systime  Metrique ;  Puissant, 
Traitc  de  Geodetic ;  Id.  Souvelle  Description  Geome- 
trique  de  la  France  Encyc.  Brit.  art.  "  Trigonometrical 
Survey." 

SURVI'VORSHIP,  In  the  doctrine  of  Life  Annuities, 
is  a  reversionary  benefit  contingent  upon  the  circum. 
stance  of  some  life  or  lives  surviving  some  other  life  or 
lives,  or  of  the  lives  falling  according  to  some  assigned 
order.  For  the  solution  of  the  different  questions  which 
can  be  put  relative  to  the  values  of  annuities  and  assur- 
ances In  every  order  of  survivorship,  where  there  arc 
only  three  lives,  sec  the  treatises  of  Bally  and  Milne ;  or 
the  Essay  on  Probabilities  by  Professor  De  Morgan,  in 
the  Cabinet  Cyclopaedia. 

SUSPENSION  BHIDGE.  In  Architecture,  abridge 
in  which  the  roadway,  Instead  of  being  carried  over  the 
supporting  points,  is  suspended  from  them,  the  supporting 
points  being  chains  or  other  flexible  materials.  The 
principle  has  recently  been  carried  to  a  great  extent  in 
this  country,  as  in  the  case  of  the  Menai  bridge ;  but  Its 
application  is  old,  and  has  long  been  practised  among 
people  who  have  attained  very  little  if  any  skill  in  the 
arts.    See  Bridgk. 

SUSSEX  MARBLE.  A  variety  of  limestone  which 
constitutes  one  of  the  fresh-water  deposits  of  the  Weal- 
don  group  ;  it  abounds  in  shells  of  Paludinar,  a  genus  of 
fresh-water  Univalves.  It  occurs  in  layers  varying  from 
a  few  inches  to  upwards  of  a  foot  in  thickness,  the  layers 
being  separated  by  seams  of  clay  or  of  friable  lime- 
stone. 

SU'TTEE.  (More  correctly  written  Sati  or  Satec  ; 
in  Sanscrit,  pure.)  A  word  applied  by  the  Brahmins  to 
various  rites  of  religious  purification ;  but  more  es- 
pecially, by  usage,  to  the  voluntary  self-immolation  of 
widows  on  the  funeral  pile  of  their  husbands.  This  Is 
nowhere  commanded  in  the  religious  books  of  Hindoos- 
tan,  although  it  Is  spoken  of,  In  common  with  many  other 
acts  of  similar  fanaticism,  as  highly  meritorious.  The 
English  government,  tip  to  a  late  period,  had  only  Inter- 
fered to  ensure,  as  far  as  possible,  that  the  sacrifice 
should  be  voluntary  on  the  part  of  the  sufferer,  which 
was  done  by  the  presence  of  a  government  officer.  Thus 
legalised,  suttees  became  frightfully  common  in  Bengal 
and  the  adjoining  provinces  in  the  present  century.  At 
length,  in  December,  IH29,  they  were  abolished  in  the 
Hritish  dominions  by  Lord  W.  Bentinck.  (See  Forbes's 
Oriental  Memoirs,  if.  26. ;  Heber's  Journal,  I.  70. ;  and 
many  other  authorities.)  There  is  a  curious  account  of 
a  suttee  in  Ball,  an  Island  In  which  the  Hindoo  religion 
now  prevails,  in  Crawford's  Ind.  Archipelago,  book  ft, 
ch.2. 

SUTURE,  in  Mammalogy,  is  the  line  formed  by  the 
1199 


SYBARITE. 


the  Junction  of  bones 
rins :  the  bones  of  the 


incumbent  series  of  converging  series  of  hairs  of  the  in- 
tegument.  In  Entomology,  it  is  the  line  at  which  4be 
elytra  meet,  and  are  sometimes  confluent. 

Sutchk.  in  Anatomy, 
by  their  serrated  or  te 
skull  are  so  united. 

SWAB.  A  large  bundle  of  old  yarns  hung  by  the 
middle,  and  swung  right  and  left  to  dry  the  decks. 

SWA'LLOW.  A  name  equivalent  to  the  subgencric 
term  Ifirundo,  appropriated  In  modern  Ornithology  to 
the  British  species  called  bank,  chimney,  and  window  swal- 
low and  to  foreign  allied  forms  dismembered  from  the 
swifts. 

SWAMP.  Ground  habitually  so  moist  and  soft  as 
not  to  admit  of  being  trod  on  by  cattle,  but,  at  the  same 
time,  producing  particular  kinds  of  trees,  bushes,  and 
plants.  A  swamp  differs  from  a  bog  and  a  marsh  In  pro- 
ducing  trees  and  shrubs,  while  the  latter  produce  only 
herbage  plants  and  mosses. 

S\\  AN.  Of  the  noble  web-footed  birds  so  called  there 
are  three  British  species,  — tin  Hooper  or  Bewick's,  the 
wild  and  the  tame  swan.  These  form  the  type  of  the 
subgenus  Cygnus.  The  wild  swan  and  Hooper  ought 
perhaps  to  be  regarded  as  the  only  true  native  species. 
The  tame  swan  (Cygnus  olor)  is  superior  in  bulk  to 
either  of  the  wild  species,  and  is  at  once  distinguished 
by  a  large  black  callous  knob  on  the  base  of  the  bill. 
Both  the  wild  species  are  peculiarly  characterized  by 
convolutions  of  the  windpipe,  extending  in  the  mature 
bird  through  the  whole  length  of  the  keel  of  the  sternum. 
These  convolutions  arc  horizontal  in  the  Cygnus  Bewickii, 
and  vertical  in  the  Cygnus  fcrus. 

SWARD.  Green  turf;  that  is,  the  surface  of  land 
under  pasture  grasses.  A  fine  sward  may  be  called  the 
characteristic  feature  of  British  landscape,  not  being 
fouud  in  the  same  degree  of  perfection  in  any  other 
country,  not  even  in  Ireland. 

SWEDENBO'RGIANS.  The  followers  of  Emanuel 
Swedenborg,  a  Swedish  nobleman,  who  died  in  1772. 
He  conceived  the  society  which  he  founded  to  be  the 
New  Jerusalem  spoken  of  in  Revelations,  and  its  mem- 
bers to  be  gifted  with  peculiar  insight  into  spiritual 
things.  The  Swedenborgians  imagine  that  they  can  sec 
mentally,  and  hold  conversation  with  spirits.  They  in- 
terpret Scripture  by  a  system  of  correspondences,  sup- 
posing it  to  have  three  distinct  senses,  accommodated 
respectively  to  particular  classes  both  of  men  and  angels. 
They  date  the  last  judgment  of  the  spiritual  world  and 
the  second  advent  of  Christ  from  the  year  1757.  They 
abound  principally  in  England,  where  they  have  at  the 
present  day  several  chapels  In  London  ana  other  largo 
towns. 

SWELL.  The  term  for  a  succession  of  waves  in  a 
particular  direction,  and  named  after  the  point  of  the 
compass  from  which  the  waves  move. 

Swell.  In  Music,  a  set  of  pipes  in  an  organ  acted 
upon  by  a  key  board,  and  capable  of  being  increased  in 
intensity  of  sound  by  the  action  of  a  pedal,  which  allows 
of  its  being  thereby  gradually  augmented.   See  Organ. 

SWIFT.  The  name  of  the  largest  and  most  powerful 
flier  of  the  swallow  tribe  which  visits  this  country.  It 
is  the  type  of  the  subgenus  Cypselus  of  Temminck  ;  the 
Jlirundo  opus  of  Llnnams.   See  Hi  rondo. 

SWIFTER.  The  name  given  to  the  foremost  and 
aftermost  shrouds,  which  are  not  rattled  with  the  rest. 
The  term  swifter  is  also  applied  in  many  cases  to  a  ropo 
used  for  the  temporary  purpose  of  tightening  or  keeping 


a  thing  in  its  place. 
SWIMMERS 


The  web-footed  or  aquatic  birds  (Na- 
tatores.  III. ;  Palmipedes,  Cuv.)  are  so  called ;  also  a 
tribe  of  spiders  (Araneida  natantes)  which  live  in  water, 
and  there  spin  and  spread  abroad  filaments  to  entrap 
their  prey. 

SWINE  POX.    The  chicken  pox,  which  see. 
SWINE  STONE.    Fetid  or  bituminous  limestone, 
which  exhales  a  disagreeable  odour  on  friction. 

SWING.  The  shin  at  anchor  is  said  to  swing  when 
she  changes  her  position  at  the  turn  of  the  tide. 

SWIVEL.  In  Gunnery,  a  small  cannon;  so  railed 
from  its  being  fixed  in  a  strivel,  by  means  of  which  it 
may  be  directed  to  any  object.  Swivels  are  chiefly 
at  sea,  and  are  placed  on  the  ship's  side,  stem,  or  1 
and  also  In  the  tops. 
SWORD  OF  STATE.  Four  swords  are  used  at  the 
of  a  British  sovereign :  I.  The  sword  of  state 
i  called.  2.  The  curtana  (curtus,  shortened), 
he  sword  of  mercy,  which  is  pointless  :  it  is  mentioned 
by  Matthew  Paris.  3.  The  sword  of  spiritual  justice. 
4.  The  sword  of  temporal  justice.  Th  ese  three  are  car- 
ried before  the  sovereign  :  he  is  girt  with  the  first. 

SWORD.  ORDER  OF  THE.  A  Swedish  military 
order  of  knighthood,  instituted  by  Gustavus  Vasa. 

SY'BARlTE.  A  term  used  metaphorically  to  desig- 
nate an  effeminate  voluptuary  ;  so  called  from  tne  inhabit- 
ants of  Sybnri«,  formerly  a  town  of  Italy  on  the  gulf  of 
Tarentum,  whom  a  devotion  to  sensual  pleasures  had  so 
enfeebled  that  they  became  an  easy  prey  to  the  Crotonlans, 
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SYCEE  SILVER. 

a  people  comparatively  Insignificant  In  point  of  numbers, 
by  wnom  their  city  was  levelled  to  the  ground,  8.  c. 
310. 

SYCEE  SILVER.  The  only  approach  to  a  silver  cur- 
rency among  the  Chinese.  In  it  the  government  taxes 
and  duties  and  the  salaries  of  the  officers  are  paid ;  and 
it  is  also  current  among  the  merchants  in  general.  The 
term  *ycee  is  derived  from  two  Chinese  words  seize, "  fine 
gloss  silk ; "  which  expression  is  synonymous  with  the 
signification  of  the  term  treis.  This  silver  is  formed  into 
ingots  (by  the  Chinese  called  shoes),  which  are  stamped 
with  the  mark  of  the  office  that  issues  them  and  the 
dates  of  their  issue.  The  ingots  are  of  various  weights, 
but  most  commonly  of  ten  taels  each. 

Sycee  silver  is  divided  into  several  classes,  according  to 
Its  fineness  and  freedom  from  alloy.  The  kinds  most  cur- 
rent at  Canton  are  the  following :  — 

1.  Kwan  hcang :  The  hoppos  duties,  or  the  silver  which 
is  forwarded  to  the  imperial  treasury  at  Pekin.  This 


SYLLOGISM. 

ing  of  three  categorical  propositions,  is  the  simplest  ficrr 
of  reasoning,  and  that  to  which  all  other  forms  caa  V 
reduced. 

The  following  are  the  two  canons  or  which  the  tsJW  i 
of  a  categorical  syllogism  Is  explained :  —  1 .  If  two  terc  % 

1.  e.  notions  expressed  In  language  (aeir  Tb»bj).  acrrr 
with  one  and  the  same  third,  they  agree  with  r-aeii  <xt>-- 

2.  if  one  term  agrees  and  another  disagree*  with  a  th*>L 
the  two  first  disagree  with 
duced  the  six  following  nil 

1.  Every  syllogism  has 
middle  term,  and  the  two 
conclusion  is  called  the 
major  term :  the  middle 

are  respectively  compared.  2.  Every  syllogism  ka»  tttr-t 
propositions  only :  the  major  premiss.  In  whk-h  tbr  c*,  t 
term  is  compared  with  the  middle  -,  the  minor  press»- 
in  which  the  minor  term  is  compared  with  the  Tr.tAAr 
the  conclusion,  in  which  the  major  and  minor  term*  r* 


with  wbicb  tV. 


Is  of  97  to  Wtonch.    On  all  the  imperial  duties  a  certain    compared  together.    3.  The  middle  term  must  br 


per-centage  1*  levied  for  the  purpose  of  turning  them  into 
Sycee  of  this  high  standard,  and  of  conveying  them  to 
Pekin  without  any  loss  In  the  full  amount.  The  hoppo, 
however,  in  all  probability,  increases  the  per-centage  far 
above  what  is  requisite,  that  he  may  be  enabled  to  retain 
the  remainder  for  himself  and  his  dependants. 

2.  Fan  hoo.  or  fan  foo :  the  treasurer's  receipts,  or  that 
in  which  the  land  tax  Is  paid.  This  is  also  of  high 
standard,  but  inferior  to  the  hoppos  duties  ;  and  being 
Intended  for  use  in  the  province,  and  not  for  conveyance 
to  Pekin,  no  per-centage  is  levied  on  the  taxes  for  it. 

3.  Yuen  paon,  literally  "  chief  in  value."  This  kind  is 
usually  imported  from  Soochan  in  large  pieces  of  50  taels 
each.  It  does  not  appear  to  belong  to  any  particular 
government  tax. 

4.  Yen,  or  een  hearg,  "  salt  duties."  It  is  difficult  to  ac- 
count for  these  being  of  so  low  a  standard,  the  salt  trade 
being  entirely  a  government  monopoly. 

a.  Muh  tue ;  or  wuh  tue,  therhame  of  which  signifying 
"  uncleansed  or  unpurified."  designates  it  as  the  worst  of 
all.  It  Is  seldom  used  except  for  the  purpose  of  plating. 
(Prinsep's  "Useful  Tables,"  Appendu  to  Journal  of 
Asiatic  »vo.  Calcutta.  1834.) 

SYCO'MA.  (Cr.rv«#r.  a  jig.)  A  fig-shaped  rumour. 
SY'COPHANT.  (Gr.  #v**jwrr*t<.  from  rv«»».  a  Jig, 
C*o«,  / disclose.)  It  was  forbidden  by  the  laws  of  Athens 
at  one  period  to  export  figs.  The  public  Informers  who 
gave  notice  of  delinquencies  against  this  fiscal  law  were 
extremely  unpopular,  and  hence  the  word  came  into  use 
to  signify  an  informer  or  false  accuser  generally ;  in 
which  sense  it  Is  constantly  used  br  Aristophanes  and 
the  orators.  In  modern  languages  it  has  acquired  the 
sense  of  a  mean  flatterer. 

SYCO'SIS.  A  tubercular  eruption  upon  the  scalp, 
or  bearded  part  of  the  face  :  it  sometimes  forms  a  very 
troublesome  impediment  to  shaving. 

SY'ENITE.  A  granitic  rock  from  Suene,  or  Siena.  In 
Egypt.  It  often  has  the  appearance  of  a  variety  of  gra- 
nite.  See  Geology. 

SY'LLABLE  (Gr.  rvXXwCsj.  from  ruXXwuCss.*..  /  col- 
lect), is  defined  by  Girard.  the  celebrated  French  gram- 
marian, "  a  simple  or  compound  sound,  pronounced  with 
all  its  articulations  by  a  single  impulsion  of  the  voice." 
The  principal  difficulty  in  arranging  the  syllabic  con- 
struction of  language  is  to  ascertain  in  what  cases  two  or 
more  consonants  following  each  other  may  be  joined  in 
a  syllable ;  which  can  only  be  done  by  investigation  of 
the  mechanism  of  speech.  (See  a  learned  article  on  this 
subject  in  the  Encycloj)€die.) 

SY'LLABUS.  (Gr.  ev,  and  A«t*C*t>«.)  A  compen- 
dium or  abridgment,  or  a  table  of  contents ;  as  a  syllabus 
of  lectures,  Ac. 

SYLLE'PSIS.  (Gr.tvXXn^H,  connection  or  taking  to- 
gether.) In  Grammar,  sometimes  called  substitution.  A 
name  given  by  some  writers  to  that  idiom  of  the  Greek 
and  Latin  languages  whereby  an  adjective  predicated 
of  a  masculine  and  feminine  substantive  is  made  to  ac- 
cord in  gender  with  the  former:  e.g.  "  rex  et  regina 


logical  language,  distributed  once  at  least  In  the  nreir 
i.e.  it  must  be  the  subject  of  a  universal,  or  tw  prr&> 
cate  of  a  negative  (sec  PsoroiinoN) ;  otherwise  k  izi* 
happen  that  one  of  the  extremes  is  compared  witk  <*• 
part  of  it,  and  the  other  with  another  part.  4.  So  ten; 
must  be  distributed  in  the  conclusion  which  is  not 
tributed  in  one  of  the  premises ; 
term  would  be  employed  in  the  cc 
only  are  employed  in  the  premiss  :  this  error  is « 
illicit  process  of  the  major  or  minor  premiss,  a. 
negative  premises  you  can  infer  nothing;  i.e.  ifrvj 
terms  disagree  with  a  third,  you  cannot  conclude  ' 
their  mutual  agreement  or  disagreement.  6.  If  one  r~t- 
mis»  be  negative,  the  conclusion  must  be  negative ;  for  - 
one  term  disagree  with  the  middle,  it  must  of  neew»-*» 
also  disagree  with  the  other.  The  other  rules  arc  cc?  <  - 
laries  deducible  from  these  six. 

The  mood  of  a  syllogism  Is  the  designation  of  its  tfc-Tr 
propositions  In  their  order,  according  to  their  respect*  ■ 
quantity  and  quality.  By  reference  to  the  bead  P*oi*> 
siTioM,  It  will  be  seen  that  arbitrary  symbols  are  , 


in  logic  to  mark  the  quality  and  quantitr  of  proposin.  • 
thus  A  stands  for  a  universal  affirmative  ;  E  reoresrc: 


a  universal  negative  ;  la 


particu 

ticular  negative.  These  tour  letters  srill  afford  sixty-* :«jr 
different  combinations  of  three  letters  ;  but  of  these  &: 
greater  part  will  afford  syllogisms  erring  against  su*** 
one  or  more  of  the  rules  previously  laid  down :  t!  ji 
E  E  E  would  be  at  once  inadmissible,  as  ex  rubra  a?  t» 
negative  premises,  —  against  rule  5.  By  an  accurate  ei- 
amination.  It  is  found  that  eleven  moods  only  will  sffvi 
correct  srllogisms :  A  A  A,  A  A  I,  A  E  E,  A  E  O.  A  1 1 
A  O  O,  E  A  E.  E  A  O.  E  I  O.  I  A  I,  O  A  O. 

The  figure  of  a  syllogism  consists  in  the  situjtji^n  r4 
the  middle  term  with  reference  to  the  major  and  rair<  r 
terms.  1.  The  first  figure  is  where  the  middle  terx  t« 
the  subject  of  the  major  premiss,  and  predicate  of  the 
minor.  2.  Where  the  middle  term  is  the  predicate  >' 
both  premises.  3.  Where  it  is  the  subject  of  Mi 
4.  Where  it  is  the  predicate  of  the  major,  and  subject  A 
the  minor.  Multiplying  tho  moods  by  the  figure*.  *» 
should  have  forty-four  different  syllogisms.  But  ■'  *  ~ 
be  found,  on  examination,  that  five  moods  in  ear  a 
(twenty  in  all)  would  err  against  some  one  or  other  <i 
the  rules  before  laid  down:  e.g.  I  A  I  is  an  allows^? 
mood  in  the  third  figure ;  but.  in  the  first,  it  would  hit* 
an  undistributed  middle.  Of  the  twenty-four  rexnair>ir». 
five  are  unnecessary;  i.e.  they  are  moods  in  wh»c*i  » 
particular  conclusion  only  is  inferred  from  timcitrt 


:  <)< 


which  would 
remaining 
lines:— 


warrant 


a  universal, 
in  the 


The 


BArAArA,  cE/ArEssi,  <fArII,yErI*V 

IsV 


SY'LLOGISM.  (Gr.  nkkiym,  I  collect.)  In  Logic, 
an  argument  stated  in  the  correct  logical  form,  consist- 
ing of  three  propositions,  and  having  the  property  that 
the  conclusion  necessarily  follows  from  the  two  premises ; 
so  that  if  the  premises  be  true,  the  conclusion  must  be 
true  also.  (See  Proposition,  Looic.)  As  often  as  the 
mind  observes  any  two  notions  to  agree  with  a  third,  it 
immediately  concludes  that  they  agree  with  each  other: 
as,  A  Is  equal  to  B  ;  B  is  equal  to  C  ;  therefore  A  is  equal 
to  C.  Or,  If  it  finds  that  one  of  them  agrees  and  the 
other  disagrees  with  the  third.  It  pronounces  that  they 
disagree  with  each  other.  In  the  first  of  these  processes 
it  produces  a  syllogism  with  an  affirmative  conclusion 
in  the  latter,  a  syllogism  with  a  negative  conclusion. 
Syllogisms  are  variously  divided :  by  some  into  single. 

ve,  &c. ;  by  others  (according  to 
ic)  into  categorical,  hypothetical, 
M  categorical  syllogism,  consist-  ; 


the 


Fig.  1.  4  moods 
que,  prioris 

Fig  2.  4  moods:  CEsArE,  rAwEsfrEs,  JKrtlmO 

rO*0,  secunda*. 
Fig.  3.  6  moods  :    Tertla  sfArAi»'1.   dUAmls,  sfA/W 

/E/ApfOss,  BOiArrfO,  /ErlsOss,  habet  ; 

insupcr  addit. 
Fig.  4.  5  moods :    BrAmAa/Ip,  c, 

/EsApO,  JrEslsOn. 

One  mood  in  each  figure  may  be  given 
ample.    The  letter  M  designates  the 
letter 
llty. 

1.  A.  All  excess  (M)  in  sinful. 
A.  All  gluttonv  is  excess  (M):  therefore 
A.  All  excess  is  sinful.   (A  syllogism  in 

2.  A.  Every  thing  expedient  Is  lawful  (M). 
E.  Nothing  unjust  is  lawful  (M):  therefore 
E.  Nothing  ^unjust  is  expedient.  (A 

3.  A.  All  conquerors  (M)  are  cruel. 
I.  Some  conqueror.  (M)  are  Just: 
I.  Some  just  men  arc  cruel.  (As 
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SYLPH. 

is 


A.  Whatever  is  expedient  It  conformable  to 
(M). 

U  conformable  to  nature  (M)  If  not 

E.  What  i»  hurtful  is  not  expedient.   (A  syllogism 
In  Camencs .) 

It  will  be  observed  that  In  all  these  instances  the 
najor  premiss  is  presumed  to  precede  the  minor;  but 
although  this  is  the  most  convenient  form  of  reasoning, 
he  minor  premiss  is,  with  equal  validity,  made  the  first 
n  the  series :  e.  g. 

Brutus  is  an  honourable  man  : 

Honourable  men  affirm  the  truth  ;  therefore 

Brutus  affirms  the  truth. 

This  Is  a  syllogism  in 
.Ueed  before  the  major. 

The  fourth  figure  Is  considered  to  be  inverted  and  un- 
natural ;  and  the  first  three  figures,  with  their  fourteen 
noods,  furnish  almost  every  argument  which  U  em- 
ployed, however  far  it  may  be  removed  in  appearance, 
h  rough  the  intricacy  of  language,  from  the  syllogistic 
brm.  But  all  arguments  may  be  brought,  by  an  in- 
genious process  termed  reduction,  into  one  or  other  of 
he  four  moods  of  the  first  figure. 

In  reducing  a  syllogism,  the  premises  may  be  lllatively 
onverted  (tee  iLLATivt  CoxvaasiON),  or  transposed  ; 
i  nee  the  force  of  the  argument  can  be  altered  by  neither 
>f  these  processes.  By  employing  this  liberty,  we  deduce 
•it her  the  same  conclusion  with  the  original,  or  another 
'inclusion  from  which  the  original  conclusion  follows 
»jr  illative  conversion.  We  have  not  space  to  explain. 
>y  examples,  these  various  processes.  The  letters  which 
ompose  the  names  of  the  syllogistic  moods  are  framed 

0  express  the  manner  in  which  those  of  the  three  last 
i euros  are  reduced  Into  those  of  the  first.  Tho  first 
etter  indicates  the  mood  into  which  those  beginning  with 
he  same  letter  are  to  be  reduced:  e.g.  Bramantlp  is 
educible  into  Barbara ;  m  indicates  that  the  premises 
ire  to  be  transposed  ;  $  and  p  that  the  proposition  de- 
toted  by  the  rowel  immediately  preceding  is  to  be  con- 
•erted, —  $  simply, p  per  accidens  ;  4r,  which  occurs  only 
n  Baroko  and  Bokardo,  Indicates  that  the  proposition 
lenoted  by  the  vowel  Immediately  before  It  must  be  left 
•tit,  and  the  contradictory  of  the  conclusion  {tee  Com- 
'KADicToav)  substituted,  which  is  termed  the  reductio 
id  impostibiU \ 

A  hypothetical  syllogism  is  one  in  which  the  condit- 
ion is  deduced  from  an  hypothetical  premiss  (called  the 
najor)  and  a  categorical  premiss  (called  the  minor).  It 
g  of  two  kinds,  — conditional  and  disjunctive:  the  first 
ubdlvided  into  constructive  and  destructive. 

f*  If  the  demand  increases,  the  supply  will 
.  Conditional  1  Increase: 
constructive,  j  But  the  demand  increases  ; 

C Therefore  the  supply  will  increase. 

r  It  the  country  is  flourishing,  agriculture 
!.  Conditional)    Is  flourishing: 
destructive,  j  But  agriculture  is  not  flourishing  ; 

(.Therefore  the  country  is  not  ' 

r  Either  A  is  B,  or  C  Is  D  : 
L  Disjunctive.  \  But  A  Is  not  B  : 

C  Therefore  C  is  D. 

It  is  evident  that  a  disjunctive  syllogism  may  easily  be 
educed  to  a  conditional.  (See  the  Compendimn  qf  Logic 
ty  Dean  Aldrich,  commonly  used  at  Oxford;  and  the 
P  realise  of  Archbishop  Wbately.) 

SYLPH.  (Gr.  riX&i,  a  kind  of  insect.)  The  name 
given  to  the  spirits  of  air  in  the  fantastic  nomenclature  of 
he  Roslcrucians  and  Cabalists.  (See.  those  articles.) 
The  use  which  Pope  has  made  of  this  fancy  in  his  Rape 
f  the  Lock  is  well  known.  He  seems  to  have  borrowed 
t   from  the  enigmatical  romance  called  the  Count  de 

1  abatis. 

SY'MBOL.  (Cr.  rvu.Csi.ar ,-  from  tvt,  together,  and 
>  •  /  *>,  /  Ik-raw.)  A  word  of  many  meanings,  although 
iow  commonly  used  In  one  only.  1.1  he  primary 
neanlng  of  the  verb  rv,uZ*XXn*  expresses  the  act  of 
cveral  In  constituting  or  throwing  together  portions  to 
•trin  a  whole.  Hence  rvuZskt*  signified  a  treaty  or 
it.  (Ariit.  Polit.)  And  it  seems  to  be  in  this 
that  the  creeds  arc  termed  by  early  ecclesiastical 
ymbols:  either  because  (as  Augustine  says)  all 
he  fundamental  doctrines  of  Christianity  are  collected 
n  them  ;  or  from  the  old  traditionary  story,  related  by 
I  .Minus,  that  the  creed  called  the  Apostles  was  formed 
>y  each  of  them  contributing  a  sentence.  (See  CasEO.) 
!.  The  mind  may  be  said  to  put  together  {ruu.Cm.Xku*) 
nitward  appearances,  and  collect  from  them  tno  notion 
•f  a  thing  signified  by  them  ;  and  hence  the  outward  ap- 
i-arances  themselves  derive  the  appellation  ol  iymhUs. 
igiis,  or  emblems ;  while  the  act  of  the  mind  is  termed 
Jnjecture  (Lat.  conjicio).  Thus,  the  standards  of  mi- 
itary  bodies  were  called  by  the  Greeks  symbols;  as 
: k .  wise  omens  and  portents  ;  and  expressions  or  figures 
1-  noting  a  received  meaning,  as  the  Pythagorean  sym- 
*>li.    In  Jhis  sense,  the  early  Christian  church  called 


SYMPIESOMETER. 

■"  rite*,  ceremonies,  and  outward  forms  bearing  a 
,  religious  meaning,  by  the  general  name  of  symbols ; 

the  sacraments  themselves,  and  the  sacramental  ele- 
i  ments,  the  Cross,  and,  in  later  times,  images  and  pic- 
tures. Symbols,  properly  so  railed,  must  be  distin- 
guished from  types,  i.  c.  phenomena,  manifestations  re- 
corded In  the  Old  Testament,  of  which  the  full  meaning 
j  Is  develojwd  by  correlative  manifestations  in  the  New  ; 
|  and  from  mere  symbolical  attributes,  such  as  the  figures 
utually  introduced  in  company  of  the  four  Evangelists. 
Symbolical  books  are  such  as  contain  the  creeds  and  con- 
fession* of  different  churches  ;  such  as  the  three  creeds, 
received  by  all ;  the  Confession  of  Augsburg,  received  by 
the  Lutherans ;  the  articles  of  the  Church  of  England. 
Ac.  The  Germans  call  the  study  of  the  symbols  and 
mysterious  rites  of  antiquity,  and  also  the  study  of  the 
history  and  contents  of  Christian  creeds  and  confessions 
of  faith,  by  the  name  of  Symbolics  (mythological  or  theo- 
logical). Slarheinekcs  Intiitutiones  Symbolic*,  of  which 
the  first  edition  appeared  in  1812.  is  one  of  their  most 
distinguished  works  in  the  latter  class. 

SYMMETRICAL  SOLIDS.  In  Geometry,  a  name 
given  by  Legendre  to  solids  which,  though  equal  and 
similar,  cannot  be  brought  to  coincide  with  each  other,  or 
to  occupy  the  same  portion  of  space.  A  man's  two  hands 
afford  an  example  of  symmetrical  solids.  The  equality 
:  of  plane  figures  is  proved  by  showing  that  they  may  be 
made  to  coincide,  but  It  is  evident  that  this  mode  of  proof 
cannot  be  extended  to  all  solids. 

SY'MMETRY.  In  the  Fine  Arts.  Sec  Proportion. 
SY'MPATHY.  (Gr.  rvurm*x»,  1  suffer  witk.)  In 
Mural  Philosophy,  the  quality  ot  being  affected  by  feel- 
ings common  to  our  fellow-men.  In  his  Theory  of  Mo- 
ral Sentimenls,  Dr.  Smith  maintains  that  sympathy  is 
the  real  foundation  of  morals.  {See  Vianra.)  For  a 
succinct  statement  of  this  theory,  see  "  Th<*  Life  of  Dr. 
Smith,"  prefixed  to  M'Culloch's  edition  of  the  Wealth  of 
Nations,  p.  iv.  In  the  Fine  Arts,  the  term  signifies  con- 
formity of  the  parts  to  each  other  ;  but  in  Painting  it  is 
more  usually  applied  to  the  effective  union  of  colours. 

SY'MPHONY.  (Or. s4>,  witk,  and  fa** voice.)  In 
Music,  a  composition  which,  from  the  etymology  of  the 
term,  evidently  implies  that  the  voice  anciently  formed  an 
essential  part  of  its  construction.  In  the  present  day,  how- 
ever, the  term  is  otherwise  applied,  and  Is  exclusively  used 
for  a  piece  In  which  instruments  only  are  engaged.  It  is, 
in  fact,  a  composition  for  a  perfect  instrumental  orchestra, 
which,  until  the  beginning  of  the  eighteenth  century, 
was  unknown.  The  Cancertt grossi  of  Cor*  iii  were  the 
first  of  the  species,  which  was  carried  out  to  a  greater 
extent  In  the  works  of  Geminiani  and  Vivaldi  ;  but  It 
docs  not  seem  to  us  that  before  the  time  of  Haydn  It  can 
be  said  to  have  assumed  the  form  which  the  name  now 
imports.  There  fs,  perhaps,  no  musical  composition  in 
which  the  power  of  the  author  Is  so  completely  deve- 
loped as  in  a  symphony.  Tho  musician  iu  it  becomes  a 
poet,  or  perhaps  rather  a  painter.  Scenes  and  the  pas- 
sions are  represented  therein  by  a  combination  of  musical 
sounds;  in  illustration  of  which  we  need  only  cite  that 
splendid  work  of  Beethoven,  known  to  all  under  tho 
name  of  //  Pastoral*-.    The  general  form  of  the  syra- 

ns  with  a  short, 
ent ;  this  is  followed  by  and  forms 
of  spirit  and  of  a  lively  nature  ;  then 
comes  an  andante  varied,  or  an  adagio  or  slow  movement ; 
a  minuet  with  its  trio  follows  ;  and  the  symphony  usually 
closes  with  a  lively  rondo,  or  a  finale  of  rapid  motion. 

SY'MPHYSIS.  {Gr.  nufutn,  to  grow  together.)  A 
term  applied  to  the  junction  of  certain  bones,  or  to  joints 
not  admitting  of  motion  ;  as  the  symphysis  of  the  pubes. 

SYMPIESO'METER.  (Gr.  ™u»/i>,  /  compress; 
turj>«»,  measure.)  An  instrument  contrived  by  Mr.  Adie 
of  Edinburgh  for  measuring  tho  weight  of  the  atmo- 
sphere by  the  compression  of  »  column  of  gas.  It  consists 
of  a  glass  tube  ABC  of  about  18  inches  in  length, 
bent  as  represented  in  the  annexed  figure,  and 
having  an  enlarged  portion  or  bulb  of  about  2 
Inches  in  length  and  half  an  Inch  in  diameter 
at  each  end.  The  top  at  A  is  hermetically 
sealed,  and  the  other  extremity  C  can  be  stopt 
by  a  cork.  The  upper  part  of  the  tube  A  m  is 
filled  with  some  permanently  elastic  gas  dif- 
ferent from  common  air  (hydrogen  gas  is  found 
to  answer  best),  and  the  lower  tn  B  n  with  a 
fixed  oil,  or  some  fluid  which  does  not  act  upon 
the  gas  and  is  not  acted  upon  by  air. 

The  tube  being  opened  at  C.  the  oil  is  ex- 
posed to  the  pressure  of  the  atmosphere,  and 
stands  at  a  height  in,  corresponding  to  the 
difference  of  the  pressures  of  the  atmosphere 
and  of  the  column  of  enclosed  gas.  Conse- 
quently as  the  atmospheric  pressure  becomes 
greater  the  gas  will  be  compressed,  and  the  column  of 
oil  will  rise.   The  change  in  the  bulk  of  the  gas  occa- 
sioned by  a  change  of  pressure  is  mean  ire. I  by  a  scale, 
which  Is  formed  experimentally,  and  of  which  the  divi- 
sions are  entirely  arbitrary. 


phony  may  be  thus  described  :  —  It 
serious,  slow 
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SYMPOSIARCII. 

But  as  the  bulk  of  the  enclosed  gas  is  altered  by  any 
change  of  temperature  as  well  as  of  pressure,  It  is  neces- 
sary to  apply  a  correction  on  this  account.  Por  this 
purpose  a  common  thermometer  is  attached  to  the  in- 
strument to  Indicate  the  temperature ;  and  the  prtncl- 
pal  or  barometric  scale,  which  measures  the  compression 
of  the  gas,  is  made  to  slide  upon  another  scale  divided 
to  represent  the  change  of  bulk,  in  the  gas  pro- 
l  by  a  change  of  temperature  under  the  same  pres. 
and  corresponding  to  the  graduation  of  the  ther- 
eter.  In  making  an  observation,  the  temperature 
is  first  observed  by  the  thermometer;  an  Index  or 
pointer,  which  is  fixed  to  the  top  of  the  sliding  scale,  is 
then  set  opposite  to  the  degree  of  temperature  on  the 
fixed  scale,  and  the  number  on  the  sliding  scale  opposite 
the  top  of  the  column  of  oil  gives  the  pressure  of  the  air 
in  inches  of  the  mercurial  barometer. 

The  principle  of  the  sympiesometcr  is  the  tame  as  that 
of  the  manotn<  ier,  >>r  air  barometer,  which  was  long  ago 
proposed  by  Hook  ;  and  Mr.  Adic's  great  improvement 
consists  in  the  substitution  of  a  gas  for  common  air,  which 
has  the  defect  of  being  absorbed  by  the  enclosing  fluid. 
It  is  a  valuable  instrument  at  sea,  as  it  is  not  affected 
In  any  degree  by  the  motion  of  the  ship ;  and  It  possesses 
several  advantages  over  the  barometer  in  its  convenient 
size,  its  greater  portability,  and  in  being  less  liable  to  ac- 
cident. ( See  the  Edinburgh  Encyclopedia,  art.  "  Meteor- 
ology ;  "  Edm.  Phil.  Journal,  No.  1.;  Edin.  Journal  of 
Science,  No.  20.) 

SYMPO'SIARCH.  (Gr.rvM**«s*.  M  and  *cX»< 
1  rule.)  The  ruler  or  matter  of  a  feast;  one  selected 
by  the  consent  of  the  party  to  be  their  president  for  the 
occasion,  whom  the  Greeks  sometimes 


called  fiaurriux 
->hn,  II. 
Lcvite 


of  the  feast." in  John,  ii 
a  priest  or  " 


The  word 

8.,  is  «.-,,.-?.*>..>*:.    Some  think  that 
was  chosen  to  fill  this  office  in  Jewish  feasts. 

SYN.E'RESIS.  (Gr.rvttu^m,  J  contract.)  Otherwise 
called  Crasis.  (Gr.  ntuftt,  mixture.)  In  Grammar,  the 
contraction  of  two  syllables  into  one  by  the  formation  of 
a  diphthong,  or  by  rendering  one  of  them  mute:  as, 
Atreidc*  for  Atreides.    See  Metaplasm. 

SY'NAGOGUE.  (Gr.  rv»«>-»..  /  assemble.)  The  re- 
lifc-iuin  a»>ctnhlie<  >>t  the  Jews  arc  *o  called  by  Hfllenic 
writers.  The  Jews  had  no  synagogues,  it  is  thought, 
before  the  Babylonish  captivity.  They  were  first  formed 
after  the  return  of  the  Jews  to  the  Holy  Land.  The  rule 
was,  that  a  synagogue  was  to  be  erected  in  any  place 
where  there  were  ten  persons  of  full  age  and  free  condi- 
tion ready  to  attend  the  service  of  it.  Others,  however, 
consider  the  ten  batclnim,  to  use  the  Hebrew  word,  to 
have  been  ten  elders,  or  stationary  men  of  the  syna- 
gogue. (See  l.ighffoot.)  The  service  performed  in  the 
synagogues  consisted,  and  still  consists,  of  prayers,  reading 
the  scriptures,  and  preaching  and  expounding  of  them. 
The  prayers  are  contained  in  liturgies.  The  reading  of 
the  scripture  consists  of  three  portions  :  the  "  Sheraa," 
certain  selected  passes  from  Deuteronomy  and  Num- 
bers ;  the  law  and  the  prophets.  The  third  part  of  the 
service  is  mentioned  in  several  places  in  the  narratives 
of  the  life  of  our  Saviour,  and  the  Acts  :  Luke,  iv.  16. 
Acts  xiii.  6.  The  times  of  the  synagogue  service  were 
three  days  a  week  (Monday,  Thursday,  and  Saturday), 
besides  I  lie  holy  day*.  The  nttttontaMl  of  the  syna- 
gogue was  not  confined  to  the  order  of  priests ;  the 
elders,  or  "  rulers  of  the  synagogue,"  wert 
lifted,  and  duly  admitted,  of  all  tribes 
nection,  vol.  i.) 

S  YN  ALAl'PHA.  (Gr.  rv»,  together,  uXufu,  I  anoint  i 
from  the  melting  together  of  two  sounds.)  In  Classical 
Prosody,  the  usage  by  which,  when  a  word  ends  with  a 
rowel,  with  the  letter  wi.  and  the  next  begins  with  a 
▼owel,  the  final  syllable  of  the  one  runs  into  the  first  of 
the  other.  This,  in  Latin  verse,  also  takes  place  when 
the  last  letter  is  m  ,•  but  the  usage  In  this  instance  is 
called  ecthliptii,  or  elision.  The  synaurpha  is  com- 
monly, though  not  with  equal  regularity,  adopted  In 
Italian  and  Spanish  poetry,  and  is  not  unfrequently  at- 
tempted, especially  by  Milton,  in  our  own  ;  in  French  it 
extends  only  to  the  e  mute  at  the  end  of  words. 

SYN  ARTHRO'SIS.  (Gr.  rv».  with,  and  a 
joint.)  The  immoveable  connection  of  one  bone  with 
another. 

SYNC.VRPOU8.  (Gr.  and  ««fr«<.  fruit.)  In 
Botany,  a  term  applied  to  the  carpels  of  a  compound 

Gil  when  they  are  completely  united  into  an  undivided 
r  ;  as  in  the  orange. 
SY'NCATRGOREMA'TIC.  (Gr.  rv»,  and  »«**,- 
yt**,  u*  ;  a  word  employed  together  with  categorematics 
or  terms.)  In  Logic,  a  word  which  cannot  be  employed 
by  itself  as  a  term,  but  requires  to  be  conjoined  with 
another  or  others  for  that  purpose.  Such  are  adverbs, 
prepositions,  nouns  in  other  cases  besides  the  nominative, 
Ac.   See  Term. 

SY'NCHONDRO'SIS.   (Gr.  rw,  and  a  car- 

tilnge.)    The  junction  of  one  bone  with  another  by  an 
Intervening  cartilage. 
SYNCHRONISM.  (Gr.  rss,  and  X(hh,  time.)  The 


sere  persons  qua- 
(Prideaux,  ton- 


SYNOD. 

tabular  arrangement  of  history 
which  contemporary  persons 
countries  are  brought  together. 

SYNCLPNAL.   See  Anticlimax. 

SYNCOPA'TION.    In  Music.    See  T>suvi5sc  No 

SY'NCOPE.   (Gr.rv»,and  sure**.  /  cats .)   A  figure  sf 
Grammar,  by  which  one  or  more  letters  axe  emitted  z 
the  middle  of  a  word ;  as  in  the  Latin  litis  for  Im*. 
See  Metaplasm. 

Syncope.  In  Pathology,  fainting.  A  disease  in  wfci~- 
the  circulation  and  respiration  temporarily  cease,  or  fc- 
come  extremely  feeble. 

Syncope.    In  Music.  See  Lrgato. 

SY'NCRETISM.    (Gr.  rv».  and  »(««-«.  mvtmr> 
In  Philosophy,  the  blending  of  the  tenets  of  dffirte: 
schools  into  a  system.    A  party  among  the  Platarjso  c 
the  revival  of  letters,  to  which  belonged  AmBwanaPn 
della  Mirandola,  Bessarion,  an " 
have  received  the  name  of  SyncretisU. 

SY'NCRETISTS.     In  Ecclesiastical  History,  rv 
partisans  of  Calixtus,  a  Lutheran  divine  of  the  1 6th  «r 
tury.  who  endeavoured  to  form  a  com  pre  Deo  sine  aches* 
which  should  unite  the  different  professors  of  Cirs- 
tianity.    The  opinions  of  Calixtus  raised  a  strong  nro 
troveriy  in  the  Lutheran  church.    A  new  ronirarnn  •* 
faith  was  drawn  up  In  Saxony  for  the  purpose  of  ex- 
cluding his  partisans.   As  doctrines,  howrver,  they  i*i 
not  long  survive  his  death,  although  not  without 
on  the  spirit  of  the  age.   (Alosheim,  cent.  xvii.  asct.li 

SYNDA'CTYLES,  SyndactyU.  The  nsune  ofa  tn> 
of  Perchcrs,  including  those  which  hare  the  external  sal 
middle  toe  united  as  far  as  the  second  joint. 

SYNDESMO'SIS.  (Gr.  rv»Jir^,  a  ligament  )  Tst 
union  of  one  bone  with  another  by  means  of  lijraroest 

SY  NDIC.  (Gr.rv.,  with,  h*n,  justice.)  Atklei 
at  different  times  to  various  municipal 
The  syndics  of  cities  in  Provence  and 
the  old  French  government,  were  officers  deUjatcc  :•' 
the  municipality  as  agents  or  mandatories.  Sorh  vevt 
also  the  syndics  of  trading  companies.  The  creditors  ■* 
a  bankrupt,  under  the  law  of  I  ranee,  appoint  »  vtkIK  *  or 
directors  from  among  their  number. 

SYNE'CDOCHE.  (Gr.rw,  with,%ss.  otU.  and  ^x«^ 
I  receive.)  In  Rhetoric,  a  figure  by  which  the  whelc  » 
put  for  a  part,  or  part  for  the  whole.  It  Is  a  species  ci 
trope.  (See  Tbope.  )  There  are  six  ordinary  instance*  ul 
synecdoche :  1  .When  genus  is  put  for  species.  ( as  *'  bemc" 
in  the  sense  of  "  man").  2.  When  species  is  put  i-r 
geuus.  3.  When  the  essential  whole  is  put  for  one  of  kt 
parts.  4.  When  the  matter,  or  form,  isjMit  for  thewbow 
being,  S.  The  whole  for  a  part.  6.  The  part  for  ts* 
whole. 

SYNE'CHIA.   (Gr.  rv>tZm,  /  adhere.)    A  disease  ■< 
the  eye  in  which  the  iris  adheres  to  \ ' 
capsule  of  the  crystalline  lens. 

SYNE'RGISTS.  (Gr.  rvstro?*.  1  co-cpermtr.)  Ai 
given  to  a  party  in  the  Lutheran  church  in  the  Uw 
end  of  the  16th  century.  Those  who  were  thus  csiird 
appear  to  have  held  the  doctrine  that  the  divine  grtet 
requires  a  correspondent  action  of  the  human  wul  a 
order  to  become  effect ual;  which,  or  something  reseoiitxi 
It,  is  termed  semi-pelagian  in  early  ecclesiastical  hirt  m 
Some  sentiments  expressed  by  Melanchf  hon,  towards  or 
close  of  his  life,  seem  to  have  introduced  it  into  th;' 
church. 

SYNEURO'SIS.  (Gr.r»v.and»u>tsr.«i 
ment.  or  membrane.)    The  union  of  one 
ther  by  means  of  an  Intervening  membrane. 

SYNGNA'THlANS,    Syngnathii.  (Gr. 
/»«0*r ,  a  jaw. )    The  name  of  a  family  of  f 
fishes,  Including  those  in  which  the  * 

by  a  surrounding  integument,  so  as 
'  :  the  genus  Syn, 
type.    Syngnatha-  is  a  name  given  by  Dr. 
order  of  Mvriapndous  insects. 

SY'NGRAPHA.   (Gr.rv*.  and  >f«c*.  /  vr.tr  )  It 


Diplomatics,  contracts  signed  by  the  creditor  and  debto- 
and  of  which  a  duplicate  original  was  kept  by  each. 

SYNIZR'SIS.  (Gr. rv»/*»,  /  meet.)  An  obliterate 
of  the  pupil  of  the  eye  ;  a  closed  pupil. 

SY'NOCHA.  (Gr.nnx-.  Jeontmme.)  A  eonthwd 
inflammatory  lever.  The  term  tyntKhus  is  applied  ro 
continued  fevers,  which  are  In  their  symptoms  rate 
diate  between  tynocha  and  typhus.  They  arc  also  < 
mis-ed  fevers. 

SY'NOD.  (Gr.  #v»«3*r,  employed  in  that  languagv  fe? 
signify  a  council  or  ecclesiastical  assembly.) 
moderns  a  distinction  is  sometimes  made  between  a  < 
cil  and  a  synod  ;  the  former  term  representing  a  | 
assembly  of  the  episcopal,  provincial,  or  national  crow  , 
the  latter  the  convention  of  the  inferior  clergy  of  a  dio- 
cese under  its  bishop  or  archdeacon.    See  Coi-scii. 

Synod.  In  the  Scottish  Kirk,  an  assembly  composed 
of  two  or  more  presbyteries.  It  consists  of  every  parish 
minister  within  its  limits,  and  of  the  elders  who  have  last 
represented  the  different  sessions  in  the 
There  are  sixteen  synods  in  I 
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SYNOD  OF  DORT. 

SY'NOD  OF  DORT.  See  Dout,  Synod  op. 
SYNO'DIC.  (Gr.  rvr,  together,  the;,  pathway.)  In 
.stronomy,  the  synodic  revolution  of  a  planet  (or  the 
toon),  with  respect  to  the  iun,  1*  the  time  between  two 
>n$«*cutivc  conjunctions  <>r  opposition*.  The  duration 
P  this  period  it  easily  found  when  the  difference  between 
»e  mean  motion  of  the  planet  and  tun  in  a  given  interval 
r  time  it  known  ;  for  this  difference  Is  to  360°  as  the 
iven  interval  to  the  synodic  revolution.  The tynotUcal 
sora/A  Is  the  period  of  the  moon's  synodic  revolution, 
id  U  the  tame  with  lunar  month  or  lunation.  See  Moon. 
SV'NONYMS.  (Gr.  *t».  and  »*yu«,  a  name.)  Words 
f  the  same  language  which  have  u  similar  signification, 
trlctly  speaking,  words  having  exactly  the  same  signi- 
cation  are  not  to  be  found  in  any  language,  unless  one 
f  them  has  been  borrowed  from  another  language ;  but 
i  this  case  the  shades  of  difference  arc  often  so  slight  that 
orda  may  be  frequently  used  for  one  another,  and  this 
iterchange  produces  a  pleasing  variety  in  comi>osition, 
ocessary  in  poetry.  Synonyms  form  an  important  object 
f  philological  study,  demanding,  on  the  part  of  the  In- 
ulrer,  great  knowledge  of  the  principles  of  language, 
'tie  chief  works  on  this  subject  arc  the  Onomasttcon  on 
J  reek,  Dumesnil  on  Latin,  Blair,  Booth,  and  Crabbe 
n  Knglish,  Stosch  and  Kberhard  on  German,  and 
Jirard,  Heatizce,  and  Koubaud  on  French  synonyms. 

SYNO'PSIS.  (Gr.rw,  together,  s^,t,  view.)  A  col- 
»ctivo  view  or  any  subject ;  as  a  synopsis  of  astronomy, 
'icolog/v,  Ke. 

SYNO'VIA.  (Gr.  n>»,  and  mi,  an  egg.)  The  fluid 
-hich  lubricates  the  cartilaginous  surfaces  of  the  jotuts  : 
is  glairy,  and  resembles  the  white  of  egg. 
S  Y'N  TAX.  ( Gr.  rvr  rm  rem,  I  arrange  together.)  In 
—  and  Rhetoric,  the  disposition  of  the  words  and 
of  a  sentence  in  the  grammatical  arrangement* 
to  the  language.  See  Grammar. 
'NTHES1S.  (Gr.rv*.  with;  t»9kiju,  I  place. )  In  Geo- 
Logic,  the  method  of  demonstration  which  sett 
some  principle  established  or  assumed,  or  propo- 
ition  already  demonstrated,  and  ascends  through  a  series 
f  propositions  to  that  which  is  enunciated.  Synthesis  is 
J  so  called  the  direct  method  or  composition,  and  is  the 
everse  of  analysis  or  resolution.  It  is  the  method  fol- 
owed  in  Euclid's  Elements.  For  the  sense  in  which 
rialysls  and  synthesis  were  understood  by  the  ancient 
•  ■  -metricians,  see  Analysis. 

Synthesis.  In  Chemistry,  those  chemical  operations 
•y  which  compounds  arc  obtained  by  the  union  of  the 
«» par  ate  component  part*  are  called  synthetic.  The 
i-rra  is  especially  used  as  opposed  to  analysis.  Thus  1 
Irmonstrate  the  composition  of  water  analytically  by  re- 
viving it  into  oxygen  and  hydrogen  gases  ;  and  synthe- 
ically,  by  recomblning  those  gases  so  as  again  to  produce 
he  water  which  had  previously  been  decomposed ;  the 
erms  synthesis  and  analysis  being,  in  fact,  synonymous 
a- lth  cumpusitioH  and  decomposition. 

SY'PHILIS.  (Probably  from  Gr.  n*A.f,  unclean.) 
The  venereal  disease. 

S  Y'RINGE.  In  Hydraulics,  a  machine  consisting  of  a 
mall  cylinder  with  an  air-tight  piston  or  sucker,  which  is 
noved  up  and  down  In  it  by  means  of  a  handle.  The 
ower  end  of  the  cylinder  terminates  In  a  small  tube, 
h  rough  which  a  fluid  is  forced  into  the  body  of  the 
cylinder  by  the  atmospheric  pressure  when  the  handle  is 
Irawn  up.  and  then  expelled  in  a  small  jet  by  pushing 
;he  handle  in  the  opposite  direction.  The  syringe  acts 
ja  the  principle  of  the  sucking  pump.  The"  syringe  is 
\Iso  used  as  a  pneumatic  machine  for  condensing  or  ex- 
hausting the  air  in  a  close  vessel,  but  for  this  purpose  it 
must  be  furnished  with  two  valves.  In  the  condensing 
•yringe,  the  valves  open  downwards  and  close  upwards  ; 
tn  the  exhausting  syringe  they  are  closed  downwards  and 
Dpened  upwards.   See  Am  Gin  and  Air  Pi  mp. 

SY'RMA.  (Gr.  rv>u*.  from  **;«,  I  draw.)  Along 
garment ;  so  called  from  its  train  reaching  the  ground. 
It  was  the  proper  dress  of  actors  in  the  classical  tragedy. 

SYSSAKCO'SIS.    (Gr.  rw,  with,  and  rmtl,  flesh.) 
The  junction  of  bones  by  intervening  muscles. 

SYSSI'TIA.  (Gr.#w virtm., common  messes.)  An  in- 
stitution of  some  ancient  states,  particularly  Lacedsemon 
and  Crete,  by  which  the  male  freemen  had  their  meals 
together  in  common  messes,  instead  of  eating  with  their 
bun i lies  in  private. 

SYSTEM.  (Gr.  evi,  together,  and  tmtpu,  I  stand.)  In 
Astronomy,  an  hypothesis  of  a  certain  order  and  arrange- 
ment of  the  celestial  bodies  by  which  their  apparent 
motions  are  explained.  For  an  account  of  the  systems  of 
Ptolemy, Copcrnic'os, and  Tycho  Hrahe,  sec  Astronomy. 

Systkm.  In  the  Fine  Arts,  a  collection  of  the  rules 
and  principles  upon  which  an  artist  works. 

System.  In  Music,  an  interval  composed,  or  supposed 
to  be  composed,  of  several  lesser  ones ;  »s  an  octave,  which 
is  a  system.  See  Diastbm. 

SY'STOLE.  (Gr.  rwnXA*.  /  contract.)  In  Greek 
and  Latin  prosody,  a  licence  by  which  a  long  syllable  is 
used  as  short :  e.  g. 
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8  mow.    The  contraction  of  the  heart 

i„  Y'Su'.YIrE*    (9r-  n*>  ,r,/*-  mid  «  column.) 

In  Architecture,  the  arrangement  of  columns  in  such  a 
manner  that  they  are  two  diameters  apart. 

SY'ZYGIES.  (Cr.  rts^«,  union,  conjunction.)  In 
Astronomy,  the  places  of  the  moon  or  planets  when  in 
conjunction  or  opposition  with  the  sun. 


T. 

T,  tho  nineteenth  letter  in  the  English  alphabet,  be- 
longs to  that  order  of  consonants  called  dentals,  or 
potato. dentals,  and  is  susceptible  of  numerous  inter- 
changes, both  In  the  ancient  and  modern  languages  As 
an  abbreviation,  T  was  used  for  Titus.Tilius.aud  Tulltu* 
The  Roman  tribune*  indicated  their  assent  to  the  de- 
crees of  the  senate  bv  subscribing  a  T.  The  sound  of 
th  is  peculiar  to  the  English  language. 

T  BAN  DAG E.  A  bandage  s.o  named  from  its  shape  : 
it  is  used  to  support  the  dressings  after  certain  suruical 

°W  'I1*  .  < C°Tr'*  Sur*'cal  ^tionary.) 

i  ABA'KD.  A  sort  of  tunic,  or  mantle,  covering  the 
body  before  and  behind,  reaching  below  the  loins"  but 
open  at  the  sides  from  the  shoulders  downwards :  an  or- 
dinary article  of  dress  in  England  and  France  in  tho 
middle  ages.  It  was  at  first  chiefly  used  by  the  military 
afterwards  by  other  classes.  The  tabard,  with  coats  of 
arms  blazoned  before  and  behind,  is  the  state  dress  of 
heralds  to  this  day.  It  is  the  dress  worn  by  the  knaves 
in  cards.  Long  tabards,  reaching  to  the  mid- leg  were  a 
peculiarly  English  fashion. 

TABASHE'ER.  A  Persian  word  signifying  a  light 
white  porous  substance  found  in  the  joints  of  the  bam- 
boo :  it  consists  almost  entirely  of  silica.  It  is  said  to  be 
used  medicinally  iu  the  East  Indies ;  but  its  virtues  must 
be  merely  imaginary. 

TA'BBY.  (Ital.  tabioo.)  A  term  formerly  applied  to 
certain  figured  silks  and  other  goods  upon  which  an 
irregular  pattern  had  been  stamped,  either  by  the  pres- 
sure of  engraved  rollers,  or  by  folding  the  stuffs  in  such 
a  way  as  to  produce,  by  the  mutual  pressure  of  their  fibres 
an  inequality  of  surface,  which,  by  reflected  light  give* 
rise  to  the  appearance  called  watering. 

TABE'LI.ION.  (Lat.  tabula,  from  the  tablets  on 
which  they  wrote.)  In  the  Roman  empire,  officers  who 
had  charge  of  public  documents  were  to  called  ;  they 
were  also  secretaries,  or  registrars,  and  in  some' cases 
judges.  (See  Savlgny,  Hist,  of  the  Roman  Law,  vol.  i.) 
The  notaries  were  their  assistants.  In  France,  the  titles 
of  "  Tabelliou  "  and  "  Greffier  "  were  confounded,  and 
Henry  IV.  united  the  functions  of  tabelllon  with 
of  notary;  but  the  old  title  seems  still  to  be  rt 
(or  was  until  the  Revolution)  iu  some  few  places 
TA'BERNACLE.  (Lat.  ubernaculum.)  A 
word  signify  ing  a  tent  or  cabin.  The 
st  1 
in 


was  carried  from  station  to  station  by  tho  Jews  during 

a  tent  of  sails  and 


their 

skins  stretched  upon  a  framework  of  wood",  and  divided 
nto  two  conipartments;  the  outer,  named  the  Holy,  being 
that  in  which  incense  was  burned,  and  the  shew  bread 
exhibited  ;  and  the  inner,  or  Holy  of  Holies,  in  w  hich  was 
deposited  the  ark  of  the  covenant.  (Exod.  xxvi.xxvil 
See  Archarologia,  vol.  i.  j 

The  Feast  of  Tabernacles  was  one  of  the  three  princi- 
pal festivals  among  the  Jew*.  It  commenced  ou  the  15th 
of  the  month  Tisri,  corresponding  with  the  30th  of  Sep- 
tember, and  lasted  seven  day*,  during  which  the  people 
dwelt  in  booths  formed  of  the  boughs  of  trees.  It  was 
instituted  in  commemoration  of  the  habitation  of  their 
ancestors  in  similar  dwellings  during  the  forty  years  of 
their  pilgrimage  in  the  wilderness.    (See  Leviticus 

xxiii.) 

TA'BES.  (Lat.)  A  wasting  away  of  the  body  ;  ema- 
ciation ;  atrophy. 

TA'BLATLRE.  (Lat.  tabula,  a  table.)  In  Music 
the  use  of  the  letters  of  the  alphabet,  or  any  other  cha- 
racter, for  expressing  the  note*  or  sounds  of  a  composi 
tion.  It  is  not  now  a  usual  mode  of  writing.  In  iu 
stricter  and  more  original  sense  it  is  a  mode  of  writing 
music  for  a  particular  instrument  on  parallel  lines  (of 
which  each  represent*  a  string  of  tho  instrument)  by 
means  of  certain  letters  of  the  alphabet.  Thus  A  de- 
notes that  the  string  is  to  be  struck  open,  B  that  one  of 
the  finger*  it  to  be  put  on  the  first  stop,  C  on  the  second, 
D  on  the  third,  and  so  on  through  the  octave. 

TA'BLE.  (Lat.  tabula.)  In  Physics.  Astronomy,  &c. 
This  term  has  two  different  significations.  In  the  first 
place,  it  is  used  to  denote  merely  a  collection  of  numbers, 
exhibiting  the  measures  or  values  of  some  property  com- 
mon to  a  number  of  different  bodies  in  reference  to  some 
common  standard.  Thus  wc  have  table*  of  specific 
gravity,  of  refractive  powers,  of  the  expansion  of  sub- 
stance* by  heat,  &c.  In  it*  »ecoud  signification,  it  de- 
a  series  of  numbers  which  proceed  according  to 
4  H  2 
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TABLEAU  VIVANTS. 

tome  given  law  expressed  by  a  mathematical  formula. 
Of  thit  kind  are  the  logarithmic  tablei ;  tables  of  the 
power*  or  roots  of  the  different  numbers  ;  of  the  sines, 
cosines,  and  other  angular  functions;  of  astronomical 
refractions  ;  of  the  equations  of  the  planetary  orbit*,  &c. 
Tables  of  this  sort,  by  cxhibitiug  at  once  to  the  eye  all 
the  different  values  which  a  given  formula  can  have,  save 
endless  labour  in  calculation,  and  are  of  the  utmost  im- 

Cortance  in  every  branch  of  natural  philosophy.  The 
jgarlthmlc  tables,  for  example,  form  the  universal  In. 
strument  of  astronomical  calculation  ;  and  it  may  be 
safely  affirmed  that  without  them  the  computations  ne- 
cessary for  determining  the  places  of  the  different  bodies 
of  the  solar  system,  and  rendering  astronomy  a  science  of 
practical  utility,  would  be  altogether  impossible. 

"  Is  also  used  in  a  popular  sense  to  denote  a  col 
i  of  partictdars  brought  under  one  view.  Thus,  in 
f,  we  have  chronological  tables  ;  in  statistics,  tables 
,  ftc.  The  mere  titles  of  thfc 
formed  in  the  various  dc- 
of  knowledge  would  fill  a  large  volume. 
TABLEAUX  VIVANTS.  ( Fr.  living  pictures.)  The 
name  given  to  an  amusement  in  which  groups  of  per- 
sons dressed  in  appropriate  costume  are  made  to  re- 
present some  interesting  scene  in  the  works  of  distin- 
guished painters  or  autbors.  It  is  thus  managed  : — The 
room  in  which  the  spectators  arc  placed  bring  darkened, 
the  group  assume  their  respective  attitudes  behind  a 
frame  (or  tome  other  contrivance  intended  to  represent 
it)  covered  with  gaute ;  and  candles  being  so  placed  as 
to  reflect  light  upon  the  group  from  above,  the  illusion  is 
complete.  These  representations  are  no:  unfrequcntly 
retorted  to  in  England ;  but  their  home  is  chiefly  in 
France  and  Germany,  where  they  form  an  important  fea- 
ture on  all  festive  occasions.  They  owe  their  present 
popularity  to  the  celebrated  M.  Handel-Schutz,  whose 
genius  for  imitation  and  declamation  was  unrivalled  in 


TACTICS. 

aromatic  resin  formerly  used  in  medicine 
the  produce  of  the  " 

TACET.  (Lat.taceo.«ie»./.) 
noting  that  through  the  movement  to 
in  any  part  that  part  is  to  lie  still  or 
IU  performance. 

TACHO'METER.  (Gr.  t<*x«.  speed, 
measure.)  A  contrivance  invented  fur  th 
indicating  minute  variations  in  the  velocity 


t  - 


(Sec  the  Damm- Lexicon.)    Tableaux  are 
often  cmplojcd  to  represent  some  scene  in  which  a  riddle 

TA'BLE  LANDS.  In  Physical  Geography,  the  name 
given  to  an  extensive  system  of  plains  with  steep  acoli. 
vities  on  every  side,  and  differing  from  other  plains,  which 
are  cither  not  much  elevated  above  the  sea,  or  rise  by 
imperceptible  degrees.  Some  of  these  are  very  extensive, 
and  retain  a  general  level  of  several  thousand  feet  above 
the  sea.  Sometimes  they  are  bordered  with  chains  of 
mountains  much  less  elevated  on  the  side  towards  the 
table  land  than  in  the  opposite  direction  :  and  sometimes 
they  have  surfaces  much  undulated  or  broken.  The  chief 
table  lands  are  in  Central  Spain,  Southern  Africa,  Central 
Asia,  Persia,  Southern  India,  Mexico,  and  the  Southern 
Andes.     (See  Traill's  Physical  Geography,   p.  "25.  et 

"TABLE  SPAR,  TABULAR  SPAR.   Schaaltlein  of 
Werner.     A  greyish  white  mineral,  which  occurs  in 
and  in  granular  concretions  :  It  Is  a  silicate  of 


TABLETS.  In  Roman  Antiquities,  pieces  of  Ivory, 
one.  or  other  substance,  used  in  judiciary  pro- 
ngs, or  in  the  passing  of  law*. 
TA'BOR.  (Ft.  Ubourine.)  A  small  drum. 
TA'BORITES,  or  TH ABORITES.  The  dcnomlna. 
tion  of  one  of  the  parties  into  which  the  followers  of  Huss, 
in  Bohemia,  separated  after  the  death  of  their  leader. 
They  were  so  called  from  Tabor,  a  hill  or  fortress  ol 
Bohemia,  upon  which  they  encamped  during  the  struggle 
which  they  maintained  against  the  civil  and  ecclesiastical 
power.  At  their  head  stood  John  Ziska  von  Brockznow, 
who  was  distinguished  at  once  for  his  indomitable  con. 
rage  and  hit  remorteless  cruelty.  After  various  fanati- 
cal exhibitions,  which  were  met  by  their  adversaries  with 
determined  hostility,  the  better  and  more  quietly  dls- 
posed  portion  of  the  Tahorites  formed  themtelvet  into  a 
religious  society  under  the  denomination  of  the  Bohemian 
Brethren.  Thev  established  several  Christian  communi- 
ties, elected  their  own  bishops,  priests,  and  elders  ;  drew 
jrout  plan  of  ecclesiastical  discipline;  and  sent 
itlonariet  to  varlout  partt.  though  with  little 
Though  harassed  by  persecutions,  they  con. 
tinued  to  augment  their  numbers,  and  at  the  end  of  the 
15th  century  they  counted  about  '200  communities  of 
adherents.  At  the  end  of  this  period  the  distinctive 
name  and  opinions  of  the  Taborites  were  lost  among  the 
various  assailants  of  the  Romish  corruptions,  who  formed 
the  vanguard  of  the  Reformation  In  Germany.  (See  Ca- 
lixtinks,  Hussites.)  An  interesting  picture  of  the  hor- 
rors of  the  bloody  religious  war  in  which  this  sect  was 
engaged  at  the  period  of  its  institution  is  to  be  found  in 
the  historical  romance  of  llerlosssohn,  called  The  Last 
Tabor ite  (Der  Letxte  Tabor  it)  —  a  work  well  worthy  of 
being  translated  into  English. 

TABULA'TUM.  (Lat.)  In  Ancient  Architecture,  a 
term  used  to  denote  the  floors,  ceilings,  and  other  wood 
work  in  a  house :  occasionally  also  it  was  applied  to  bal- 
conies and  projections  of  that  nature. 

TA'CAMAHA'C.   (An  Indian  word.)  A 
ISM 


fJU'p  ^ 

When  a  vessel  containing  a  fluid  it  whirled  rapidly  it—-  J 
a  vertical  axis,  the  centrifugal  force  produced  bj  or 
whirling  motion  causes  the  fluid  to  recede  from  the  n 
and  to  rite  on  the  tides  of  the  vessel,  to  that  the  tarta? 
of  the  fluid  attumet  a  concave  parabolic  form  ;  arni  u- 
distance  to  which  the  centre  of  the  surface  falls  b**cw  ^ 
original  level  Is  proportionate  to  the  velocity  of  roua 
and  subject  to  corresponding  variations.    Any  mr.fe 

therefore,  of  measuring  or  r.r- 
dering  visible  the  depress^  i 
the  central 


following :  —  A  _ 
at  both  ends,  and  expandau  - 
one  extremity  Into  a  bcil  • 
immersed  with  it*  wider  eaJ  ■ 
mercury  contained  in  a  cuj  C  P 
The  tube  it  to  suspended  a*  u-  N 
unconnected  with  the  cup.  Tm 
tiidr  is  then  tilled  to  a  ceru 
height.  A,  with  spirits  tinged  * 
tome  colouring  matter,  to  m^ir 
it  easily  observable.  The  rnj>  * 
attached  to  a  spindle  turn*:  V 
the  machine.  Now  at  tKr  m 
is  whirled  round  by  the  spr«V 
thc  level  of  the  mercury  rr 
beli  fallt.and  the  spirit  tbrtH^ 
descends  in  the  tube.     A*  ta? 


of  velocity 

ing  change  in  the  level  of 
mercury,  and  consequently  a--- 
in  the  height  of  the  spirits  in  the  tube  at  A ;  and  _■ 
the  capacity  of  the  bell  B  is  much  greater  than  ~  c  - 
the  tube  A,  a  very  small  change  in  the  level  of  the  »*-' 
cury  cause*  a  contiderable  change  of  the  height  of  r 
spirits  in  the  tube.  (Cabinet  Cyclopedia,  art.  -  Hr- 
chanlcs."  p.  235.) 

TACIiYDRO'MIANS,  Taehydromii.     (Gr.  t»^- 
tin  ft,  and  3;«ua.-,  a  course.)    The  name  of  a  fur.Lt 
wading  birds, of  which  the  genut  Tachydromta  is  the 
The  term  is  also  applied  to  a  family  of  Saurian  repair*  r* 
Fittinger,  and  to  a  family  of  Dipterous  insects  by  Mirp- 

TACH  Y'DROMUS.  (Gr.  r«x„«.  and  j 
course.)  A  subgenus  of  Lacertidte,  differing  trass  it: 
true  lizards  in  having  a  very  long  body  and  tail.  *ch 
their  fore  legs  very  distant  from  the  hind  legs.  aa*  tv 
back  covered  with  scales  similar  to  tho»e  on  the  tei  > 
They  are  found  in  the  Indian  islands  and  China.  and  ru- 
with  great  velocity  ;  whence  their  name  of  swift  luank 
TACHV'GRAPHY.  or  TACHE'OGRAPH  Y.  <»> 
rag*;,  quick,  and  y»K£*i,  I  write.)  One  of  the  faant 
names  of  Greek  derivation  which  have  been  gives  to  tw 
art  of  short  hand. 

TACK.  The  weather  clue  or  corner  of  a  course,  as  aL- 
of  any  sail  set  with  a  boom  or  gaff,  and  of  a  flag.   Al* . 
the  rope  by  which  such  clue  is  extended :  thus,  the 
tack  is  the  rope  by  which  the  tack  or  weather  d-**  c' 
the  mainsail  is  drawn  down  to  the  ship's  tide. 

A  ship  is  said  to  be  on  the  starboard  tack  when  she  ■* 
close-hauled,  having  the  wind  on  the  starboard  sitit .  aai 
on  the  larboard  tack,  when  the  wind  is  on  the  >axt*-*~>i 
side.  To  tack  is  to  change  from  one  tack  to  the  ntbrr 
by  turning  the  vessel  round  with  her  head  to  the  wuxl. 

TA'CKLE.    The  Sea  term  for  a  pulley  composed  - ' 
two  or  more  blocks.   The  rope  is  called  tbe/*2A  T* 
term  appears  to  have  been  derived  I 
Lat.  trochlea  ;  Ital.taglla;  " 


Principles  of  Mechanics,  p.  !«#.) 
TA'CTICS.    In  a  general  s< 


sense,  the 
noeuvres,  and  positions  which  cc 
of  military  and  naval  finesse. 

The  expression  naval  tactics  is  commonly  under- 
stood to  relate  to  the  attack  or  defence  of  fleets 
single  ships ;  but  as  tactical  manoeuvre*  are  nece*s.iri1v 
practised  also  in  keeping  any  number  of  ships  tocrtb: 
and  in  the  communication  of  single  ffttps,  whether  i 
hostile  purposes  or  not,  the  subject,  in  fact,  includes  a'J 
considerations  relative  to  the  closing  or  separating  *  t 
vessels  at  sea.    We  can  of  course  here  merelj  attempt  i. . 
convey  such  general  notions  < 
the  reader  in  the  study  of  it. 

The  subject  of  tactics,  at  applied  in  war, : 
vides  itself  into  two 
closing 
bringing  c 


tsclf  into  two  parts  ;  vii.  disposing  the  fleet  f^ 
with  or  avoiding  the  enemy  while  distant,  and 
ig  on  the  engagement.    The  former  alone  of  tin- 
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TACTION. 

can  be  made  the  subject  of  fixed  ntles ;  but  the  manner  | 
of  bringing  on  the  action  with  the  whole  or  part  of  the 
enemy's  fleet,  the  choice  of  the  weather  or  lee  gage  (as 
the  windward  or  leeward  position  is  called),  under  given 
circumstance*  of  weather,  locality,  armament,  relative  • 
numbers,  discipline,  &c,  must  depend  on  the  experience, 
skill,  and  coup  d'aeit  of  the  commander-in-chief. 

The  evolutions  by  which  the  ships  of  the  fleet  pass  , 
from  one  position  to  another  are  given  in  all  works  on 
naval  tactics ;  and  those  in  most  common  use  are  often 
contained  in  Signal  Books,  both  English  and  foreign. 
The  elementary  evolutions  really  necessary  are  but  few, 
though,  especially  in  foreign  works,  they  are  multiplied 
to  an  inconvenient,  if  not  impracticable  extent.  The 
is  of  officers  and  writers  have  differed  on  many 
of  grout  importance  ;  such  as  the  position  of  the 
commander-in-chief,  the  tacking  or  wearing  of  the  fleet 
together,  or  in  succession,  and  also  in  the  general  dis- 
position of  the  fleet. 

In  regard  to  the  action  Itself,  it  appears  it  was  the  cus- 
tom formerly  to  endeavour  to  engage  the  enemy's  whole 
fleet,  .••hip  to  ship.  This,  however,  was,  in  most  cases, 
easily  avoided,  and  actions  were  consequently  often  in- 
decisive. The  circumstance  of  Lord  Rodney's  passing 
through  the  French  fleet  on  the  12th  of  April.  1782, 
seems  to  have  drawn  attention  strongly  to  the  principle 
of  separating  the  enemy's  fleet  into  portions  which  might 
be  attacked  in  detail .  The  merit  of  suggesting  the  break- 
ing of  the  enemy's  line  on  this  occasion  having  been  at- 
tributed to  Mr.  Clerk  of  Eldin,  author  of  a  work  on  Tac- 
tics which  appeared  at  the  time,  has  become  the  occasion 
of  much  controversy ;  but  the  manoeuvre  had  been  already 
treated  in  French  and  Spanish  works  on  Tactics.  One 
of  the  most  striking  applications  of  the  principle  was  ex- 
hibited in  Lord  Nelson  s  attack  at  the  battle  of  the  Nile. 
Among  the  works  on  Tactics  may  be  noticed  here,  Toe- 
//que  Novate,  by  the  Count  Morogucs,  which  was  con- 
sidered an  improvement  on  Le  Pere  Hoste's  work ; 
Tactica  Naval,  by  Salazar ;  and  Mr  Clerk  of  Eldin's 
N'avat  Tactics,  above  quoted.  Much  information  is  con- 
tained in  Admiral  Ektns's  Naval  Buttles  ;  and  remarks 

•  >n  the  tactics  of  single  actions  are  found  in  Sir  Howard 
Douglas's  Naval  Gunnery.  Some  other  works  on  the 
subject  will  be  found  iu  any  good  catalogue  of  naval 
books. 

TA'CTION.  (Lat.  tango,  1  touch.)  In  Geometry,  the 
same  as  tangency  or  touching.   See  Tangent. 

T.CNIA.  (fir.  rsutiet,  a  fillet.)  An  intestinal  worm, 
commonly  called  the  tape  warm.  When  this  worm  In- 
vests the  bowels,  it  often  produces  a  variety  of  anomalous 
symptoms,  and  is  very  diflicult  to  get  rid  of.  The  most 
effective  remedies  are  purges,  and  especially  oil  of  tur- 
tinc,  half  an  ounce  of  which  is  taken  iu  the  morning, 
r,  mixed  with  a  little  barley  water.  If  it  does  not 
briskly,  a  dose  of  castor  oil  may  be  taken  after  It, 
oil  of  turpentine  repeated.  If  any  portion  of  the 
tape  worm  remains  in  the  intestines,  the  symptoms  arc 
apt  to  recur,  so  that  much  attention  is  requisite  to  ensure 
its  total  evacuation. 

Tmmxk.  In  Architecture,  the  listel  above  the  archi- 
trave which  separates  it  from  the  frieze  in  the  Doric 
order. 

TiE'NIOlDS,  Ttrnioides.  (Gr.  rsuun,  a  riband ;  uia, 
form.)  The  name  given  by  Cuvier  to  a  family  of  Acan- 
thoptcryglous  fishes,  comprehending  those  which  have  a 
flattened  riband- shaped  body  ;  also  the  name  of  a  family 
of  Sterelminthold  intestinal  worms,  of  which  the  tape 
worm  (Taenia)  is  the  type. 

TA'FFETY.  A  thin  glossy  silken  fabric,  formerly 
much  used  in  England.  It  is  exteuslvely  used  on  the 
Continent  for  window  curtains. 

TA'FFRAIL.  The  uppermost  rail  of  a  ship's  stern. 
TA'GES.  An  old  Italian  divinity,  who  is  represented 
to  have  sprung  as  a  beautiful  boy  from  the  earth,  which 
a  Tuscan  ploughman  had  furrowed  too  deep.  The  Urst 
act  of  this  earth-born  god  was  to  forctel  from  the  wings 
of  birds  what  was  to  happen  to  the  peasants  by  whom  he 
was  quickly  surrounded;  and  hence  he  was  worshipped 
as  the  Inventor  of  augury.  (See  Auuuas.)  A  collection 
of  his  prophecies  was  made  and  preserved  in  the  sacred 
records  of  Etruria. 

TA'GLIA.  ( Ital.)  In  Mechanics,  the  name  given  to  a 
particular  combination  of  pulleys.  "  The  taglia  consists  of 
a  system  of  fixed  pulleys  collected  in  one  common  block, 
and  also  of  a  system  of  moveable  pulleys  in  a  separate 
block,  to  which  the  weight  is  attached,  with  one  string 
goiug  round  all  the  pulleys,  and  having  one  of  its  ends 
fixed  to  a  point  in  the  system,  and  the  other  end  going 
one  of  the  fixed  pulleys  drawn  by  the  power."  (  i'en- 
?$  Mechanics,  by  Cresswell.)  Sometimes  several 
taglias  are  combined,  so  that  one  acts  upon  the  other ; 
"ic  system  is  then  a  compound  taglia.   See  Pulley. 

TAGLI ACO'TIAN  OPERATION.  The  operation 
for  the  restoration  of  the  nose.  Rkinoplastie  of  the 
French.  The  merit  of  inventing  this  operation  is  usu- 
ally given  to  Tagliacotius,  a  Venetian  surgeon,  who 

*  rote  upon  the  subject  in  IMW,  and  proposed  the  re- 
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placement  of  the  deficient  organ  by  an  artificial  nose  cut 
out  of  the  skin  of  the  shoulder  or  arm.  A  supposed 
modern  Improvement  consists  iu  having  recourse  for  the 
new  materials  to  the  skin  of  the  forehead,  out  of  which 
a  triangular  piece  is  so  cut  that  it  may  retain  connection 
at  its  apex,  which  is  downwards,  and  so  admit  of  being 
twisted  or  turned  dowu  to  form  the  artificial  nose  by 
adhesion  to  the  recently  cut  surfaces  of  the  truncated 
organ.  It  appears  that  this  operation  was  practised  in 
India  from  tunc  immemorial,  and  that  it  was  also  not 
uncommonly  resorted  to  by  the  Italians,  and  especially 
the  Romans,  among  whom  the  loss  of  the  nose  was  a 
punishment  of  not  uufrequent  infliction.  (See  An  Ac- 
count  of  Two  Successful  Operations  for  restoring  a  tvst 
Nose,  by  J.  C.  Carpue.  Lond.  18IG ;  Listtm's  Prac 
ticat  Surgery,  Lond.  1837  ;  aud  Cooper's  Surgical  Dic- 
tionary.) 

TA'GUS.  (Gr.T*>s«.)  In  ancient  Greek  History, 
the  title  of  the  president  of  the  Thessalian  confederacy. 

TAIL.  In  Architecture,  the  bottom  or  lower  end  of 
any  member,  as  of  a  slate  or  tile.  A  tail  trimmer  is  that 
next  the  wall  into  which  the  ends  of  joists  are  fastened 
to  avoid  the  flues.  Used  as  a  verb,  to  tail  in  any  thing  is 
to  fasten  it  by  one  of  its  ends  into  a  wall. 

TA1LLE.  In  ancient  French  Jurisprudence,  any 
imposition  levied  by  the  king  or  any  oilier  lord  on  his 
subjects.  There  is  some  obscurity  about  the  derivation 
of  this  word.  It  is  commouly  deduced  from  talca?,  tallies, 
little  pieces  of  wood  with  which  reckonings  were  made. 
But  whether  these  were  not  so  called  from  their  use  in 
telling  or  counting  (Germ,  xahlcn),  does  not  appear. 
Again,  it  is  apparently  connected  with  the  Germ,  soli, 
Engl,  tell ;  but  these  words  are  derived  by  some,  through 
the  Ital.  tolta,  from  the  Lat.  tollere,  to  raise.  Perhaps 
the  whole  series  of  words  is  from  the  same  original  root ; 
but  it  is  uol  easy  to  trace  the  affinities.  The  Royal 
Taille,  in  old  France,  which  was  the  impost  commonly 
understood  under  the  general  name,  was  a  personal  or 
rather  mixed  constitution,  from  persons  not  noble  or 
ecclesiastical,  or  enjoying  certain  other  exemptions  im- 
posed according  to  their  supposed  ability,  measured  by 
their  goods.  In  the  respect  In  which  it  fell  on  the  agri- 
cultural class,  from  which  it  was  chiefly  levied,  it  is  de- 
scribed by  Adam  Smith  as  "  a  tax  on  the  supposed  profits 
of  the  farmer,  which  they  estimate  by  the  stock  which 
be  has  upon  the  farm."  ( Book  lii.  ch.  2.)  In  Languedoc, 
and  one  or  two  other  districts,  the  taille  was  real ;  i.  e. 
imposed  on  land  and  goods.  This  tax  was  rendered 
annual  and  permanent  in  1415.  The  "real"  taille  is 
now  replaced  by  the  "  contribution  foncierc,"  and  the 
personal  by  the  "  contribution  personnelle  et  mobiliaire." 

TAILLOIR.  (Fr.)  In  Architecture,  the  same  as 
abacus ;  which  see. 

TAI'LZIE,  or  ENTAIL  (Fr.  tailler.  to  cutoff").  In 
Scottish  Law,  signifies,  in  general,  any  deed  whereby 
Die  legal  course  of  succession  is  cut  off.  and  an  arbitrary 
one  substituted.  Rut,  more  strictly,  a  deed  of  tailzie  is 
one  framed  in  terms  of  the  statute  1685,  c.  22.,  and  In- 
tended for  the  purpose  of  securing  the  descent  of  an 
heritable  estate  to  the  scries  of  heirs  and  substitutes 
called  to  the  succession  by  the  maker  of  the  tailzie.  The 
principal  difference  between  Scottish  and  English  entails 
lies  in  the  absence  of  any  provision,  in  the  law  of  the 
former  country,  similar  to  the  fictions  of  fines  or  re- 
coveries in  the  latter,  whereby  parties  in  possession  were 
enabled  to  cut  oil'  the  entail.  Several  statutes  have  been 
passed  since  that  of  1686  to  give  heirs  of  entail  in  pos- 
session certain  liberties  which  they  could  not  otherwise 
possess;  as.  to  sell  superiorities  (2  G.  2.  c.  50.  51.1;  to 
grant  leases  for  31  years,  14  years,  andalife  or  two  lives, 
and  building  leases  for  W  years  ;  and  to  exchange  lands 
(10G.  3.  C.Ol.Ji  redeem  the  land  tax  (42  G.  3.  c.46.), 
make  provisions  for  wives  and  children  (5  G.  4-  c.  87.). 
TALAPO'INS.     The  title,  in  Siam,  or  the  priests  of 

ina,  Seng ;  in  Tartary,  Lamas  ; 


Fo  ;  who  are  called  in  China, 
and  by  Europeans,  Bonzes. 

TALC.  A  foliated  m  igncsian  mineral  of  an  unctuous 
feel,  often  used  for  tracing  lines  on  wood,  cloth,  &c., 
which  are  not  so  easily  effaced  as  those  of  chalk.  *¥u\c 
is  employed  in  the  composition  of  rouge  vegetal.  The 
Romans  prepared  witli  it  a  beautiful  blue,  by  combining 
it  with  the  colouring  fluid  of  particular  kinds  of  testaceous 
animals.  Talc  is  met  with  in  Aberdeenshire,  Perthshire, 
and  Banffshire  in  Scotland,  and  in  various  parts  of  the 
Continent,  where  rocks  of  serpentine  and  porphyry  occur. 
The  talc  brought  from  the  Tyrolese  mountains  is  called 
in  commerce  V  enetian  talc.  Several  varieties  arc  found 
iu  India  and  Ceylon. 

TA'LCITE.  In  Mineralogy,  a  synonym  of  nacrite  ; 
which  sec. 

TA'LENT.  (Gr.  ruXmtrn.)  A  Grecian  weight, 
which  was  much  used  in  the  computation  of  monev.  It 
contained  Gil  minse  ;  but  its  value  varied  in  different 
states.  The  Attic  talent  was  equivalent  to  about  19«.  of 
English  money  ;  the  JCginetan  to  331/.  (See  as  to  the 
Attic  talent,  Boeckh,  i.  25. ;  Gibbon's  Misccllan.  Works 
ill.  410.) 
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TA'LES.  In  Law.  If  by  reason  of  challenges  or  other 
a  sufficient  number  of  jurors  do  not  appear  at  a 
i  tal 
the 


trial,  cither  party  may  pray  a  tales  ;  that  is,  may  pray 
the  sheriff  (since  6  G.  4.  c.  50.  the  judge  at  the  trial)  to 
allow  a  sufficient  number  of  qualified  men  who  happen 


at  the  trial)  to 
i en  who  happen 

to  be  present  (tales  circumstautibus)  to  be  joined  with 
the  other  jurors  to  make  up  the  twelve.  In  practice  this 
seldom  arises,  except  in  the  case  of  special  jury  trials, 
when  the  talesmen  arc  taken  from  the  common  jury  panel 
in  the  same  court.    See  Jl'KY. 

TAEIO'NIS  LKX.  (Lat.)  A  punishment  in  which 
a  person  convicted  of  a  crime  suffered  exactly  in  the 
same  manner  as  he  had  offended  :  thus  an  eye  was  re- 
quired for  an  eye  and  a  tooth  for  a  tooth.  This  mode  of 
punishment  was  established  by  the  Mosaic  law,  and  was 
in  some  cases  imitated  by  the  Romans. 

TA'LISMAN.  (From  the  Arabic,  dual  of  the  noun 
t fleam  ;  Gr.  nXtrfssi,  in  the  sense  of  an  astrological 
wonder,  or  effect  of  the  stars.)  Among  the  Eastern 
nations,  a  figure  cut  in  metal,  stone,  \c,  supposed  to 
have  been  made  with  particular  ceremonies,  and  under 
particular  astrological  circumstances,  and  to  possess 
various  virtues,  but  chiefly  that  of  averting  disease  or 
violent  death  from  the  wearer.  In  a  more  general  sense, 
any  portable  object  endowed  with  imaginary  influence 
in  controlling  evil  spirits,  Ike.  has  been  so  designated. 
The  term  is  frequently  used  as  synonymous  with  amulet 
(which  see)  ;  but,  strictly  speaking,  the  latter  is  not  be- 
lieved to  possess  such  extensive  powers  as  the  talisman. 
(Sec  a  curious  article  in  the  Enc.  Metropolitana.) 

TA'LLAGE  (from  the  Fr.talllc),  in  the  language  of 
the  old  English  law,  is  said  to  lie  a  general  name  for 
all  taxes  by  .Sir  E.  Coke.   Sec  Toll,  Taille. 

TA'LLOW.  (Germ,  talg.)  The  fat  obtained  by 
melting  the  suet  of  the  ox  and  sheep,  and  straiuing  it  so 
as  to  free  it  from  membrane. 

Tallow  is  an  article  of  great  Importance.  It  is  manu- 
factured into  candles  and  soap  ;  and  is  extensively  used 
iu  the  dressing  of  leather,  and  in  various  processes  of  the 
arts.  Besides  our  extensive  supplies  of  native  tallow, 
we  annually  import  a  very  large  quantity,  principally 
from  Russia.  The  exports  of  tallow  from  Petersburg!! 
amount,  at  an  average,  to  between  3,500,000  and  4,000,000 
poods,  of  which  the  largest  portion  by  far  is  brought  to 
England  :  the  remainder  being  exported  to  Prussia, 
France,  the  Hanse  Towns,  Turkey,  Kc. 

TALMUD.  The  traditionary-  or  unwritten  laws  of 
the  Jews.  It  Is  called  unwritten,  to  distinguish  it  from 
the  textual  or  written  law  ;  and,  is  in  fact,  the  interpre- 
tation which  the  rabbins  affix  to  the  law  of  Moses,  which 
embodies  their  doctrine,  polity,  and  ceremonies,  and  to 
which  many  of  them  adhere  more  than  to  the  law  itself. 

The  word  is  derived  from  Hcb.  lamad,  he  taught.  The 
Talmud,  therefore,  is  a  bonk  or  volume,  which  contains 
such  doctrines  and  duties  as  are  taught  to  the  Jews  by 
their  own  authoriied  teachers,  the  ancient  rabbins. 

There  arc  two  Talmuds,  that  of  Jerusalem  and  that  of 
Babylon  ;  not  to  mention  those  of  Unkelos  and  Jonathan, 
which  arc  rather  paraphrases  than  volumes  of  traditionary 
doctrines. 

The  Talmud  of  Jerusalem  consists  of  two  parts  — 
the  Oernara,  and  the  Mishna.  The  Mishna  signifies  a 
doubling  or  reiteration  ;  the  Gcmaro,  a  work  brought 
to  perfection  or  completed,  —  from  the  Chaldee  gamar, 
to  finish  or  complete.  The  Gemara  and  the  Mishna  to- 
gether, strictly  speaking,  form  the  Talmud ;  but  the  rab- 
bins are  wont  to  designate  the  Pentateuch  of  Moses  the 
Jirtt  part  of  the  Talmud,  and  which  is  simply  the  law. 
The  sectmd  part  is  the  Miihna,  which  is  a  more  extensive 
explication  or  amplification  of  the  law  ;  and  the  third  part, 
the  Gemara,  as  finishing  and  completing  It. 

The  Mishna  is  the  work  of  Rabbi  Judah  Hakkadosh, 
120  years  after  the  destruction  of  the  temple  of  Jerusalem. 
It  is  written  in  a  tolerably  pure  style,  and  its  reasonings 
arc  much  more  solid  than  those  of  the  Gemara,  which 
the  Jewish  doctors,  it  is  stated,  have  stuffed  with  dreams 
and  chimeras,  and  many  Ignorant  and  impertinent  ques- 
tions and  disputatious.  The  Gemara  was  written  about 
100  y  ears  afterwards  by  Rabbi  Jochanan,  the  rector  of 
the  school  at  Tiberias.  These  two  works  form  the  Jeru- 
salem Talmud. 

But  the  Talmud  of  Jerusalem  is  less  esteemed  than  the 
Talmud  of  Babylon  formed  by  Rabbi  Asa  or  Aser,  who 
had  an  academy  for  forty  years  at  a  place  called  Sara, 
near  Babylon,  whence  it  was  denominated  the  Babylonish 
Talmud.  It  is  this  Talmud  which  the  Jews  more  fre- 
quently consult ;  and  It  is  especially  esteemed  by  those 
Jews  who  live  beyond  the  Euphrates,  from  the  circura- 
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gory  IX.,  who  required  the  archbishop*  of  France 
the  kiogs  or  Spain  and  Portugal  to  seise  sad  bar  x 
•uch  books  of  the  Jews,  and  twenty 

it  in  Fn 
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stance  that  itwas'compllcd  at  Babylon, 
called  to  his  fathers  before  this  celebrated  commentary 
on  the  Mishna  was  completed  ;  but  it  was  finished  by  his 
disciples  (some  say  his  children)  about  800  years  after 
Christ.  With  the  exception  of  the  sacred  authors,  these 
Talmuds,  after  the  Chaldee  paraphrases,  are  the  most 
ancient  books  of  doctrine  possessed  by  the  Jews. 

A  converted  Jew  in  the  year  1238  detected  several 
lni206C  Tttlmud'  wnich  he  lald  before  Pope  Grc- 


books  were 

Pope  Paul  IV.  and  Clement 
•elves  in  destroying  all  the 
be  found,  and  many  thousand 
w  ere  by  their  orders  juridically  condemned  to  the  6^ 
These  acts,  worthy  of  Roman  pontiffs,  might  hart  » in- 
gested that  famous  list,  entitled  Libri  Prokm\*arv* 
which  afterwards  received  much  ausjmeatatioB : 
among  the  many  heretical  works  enumerated  cucM  s* 
found  Addison's  Spectator. 

The  Talmud  of  Jerusalem  was  printed  in  oh  '. 
folio,  and  that  of  Babylon  in  twelve  and  fourtcea  »» 
folio,  which  we  find  in  a  bookseller's  catalogue  drat  *• 
scribed,  "  Talmud  Rabylonicum  Hebrmirum  integraa  •'■ 
Sapientum  Scriptis  et  Responaia  compos itum  a  l~ 
Aser,  additis  Comment.  Rab.  Sal.  larchi,  *<  Rah. 
Maimonidis,  Hebraice,  M  torn,  folio,  Amstetodami.  it* 
Two  curious  works  on  the  traditions  and  docrrkm 
the  Jews,  and  selections  from  the  Talmud,  were  mnsr 
by  Peter  Stehelin  and  W.  Wotton  ;  the  former  «.oLn 
Tradition*  of  the  Jews,  with  the  Expositions  and  Zkcm 
of  the  Rabbins  contained  in  the  'talnjud  and  other  A*s 
binical  Writings,  2  vols.  8vo.  1742;  the  latter,  Uxre^ 
neons  Discourses  relating  to  the  Tradition*  and  I  sap 
of  the  Scribes  and  Pharisees  in  our  Sar^mr's  Jnv. 
2  vols.  8vo.  1718.    (See  the  Enc.  Metropolitans  ,  V  V. 
Bibt.  ii.  658. ;  Eisenmenger,  Das  t'.ntdeekte  JuaentMua 
Remarks  on  the  study  of  it  in  Quart.  Rev.  vol  siut 

TA'LOV.   (Fr.)    In  Architecture,  the  same  a*  v  - 
which  see. 

TA'LPA.   In  Surgery,  a  tumour  under  the  tk&  •' 
cuticle,  commonly  called  a  mote. 

TA'LUS.  The  sloping  heap  of  fragments  accural-:- 
at  the  foot  of  a  steep  rock.  The  term  talus  has  also  >*? 
applied  to  the  astragalus,  one  of  the  bones  of  the  tahJt 

TA'MARIND.    (Arab,  umor-hindy,  Issdson  sfei 
A  large  tree  of  the  Leguminous  order,  whose  pods  sca  - 
the subacid  preserv  e  commonly  sold  in  the  abops  nae* 
this  name.   The  pods  in  their  natural  state  are  acfai. 
acquire  their  sweetness  by  the  sugar  In  which  thrv  . 
packed  after  their  hard  brittfe  shell  has  bee  n  ulut 
The  tree  itself  is  a  native  of  boto  the 
Indies. 

TA'MARIX  (Tamarisla,  the  people 
grows),  is  a  name  given  by  botanists  to  some  shrvisd 
slender  growth,  clothed  with  very  small  green  braves  aa: 
long  spikes  of  pink  flowers,  the  natural  country  of  wkrj 
seems  to  extend  from  Spain  to  Delhi,  occupying  ■  h*> 
of  ten  or  twelve  degrees  of  latitude.    They  arc  tt  tt' 
country  merely  ornamental  plants  ; 
the  adjoining  countries  they  secrete 
which  some  authors  have  asserted 
scripture;  but  this  opinion  is  not 
founded. 

TAMBOUR I'NE.    (Fr.  tambour.)    A  rouskal  is 
strument  of  procession  of  the  drum  species,  be&<  a  rr 
Under  of  about  G  inches  wide,  in  which 
pended.    It  is  covered  at  one  end  with 
the  fashion  of  a  drum. 

TA'MPING.   A  term  used  by 
filling  up  of  a  bole  bored  fn  a  rock  for  the  purr--* 

TA'KGENCIES.    (Lat.  tango,  /  tone*.)    In  tl*  a> 
cient  Geometry,  the  problem  of  tangenetes  was  our  •« 
the  six  branches  of  the  geometrical  analysis  create;'. 
Apollonlus  of  Perga.   Its  general  object  was  to  desrr,  v  . 
circle  passing  through  given  points,  and  touching  struct 
lines  or  circles  given  in  position,  the  number  of  data 
each  case  being,  of  course,  limited  to  three.     Of  im 
treatise  of  Apollonlus  some  lemmas  only  were  re- 
served in  the  mathematical  collections  of  Pappus,  y '* 
which  the  treatise  was  restored  by  Yieta,  of  shwr:- 
storation  there  is  an  English  translation  by  Law**: 
with  the  additiou  of  a  supplement  by  Fermat.  on  Srarr 
cal  Tangencies.    The  principal  cases  of  the  prob»<:-- 
plane  tangencies  are  given,  and  neatly  demonstrate'.  .- 
Leslie's  Geometrical  Analysis. 

TA'NGENT.   (Lat.  tangens  ;  from  tango,  /  fc.Tr.  i 
In  Geometry,  the  tangent  to  a  curve  is  h 
which  meets  or  touches  the  cui 
it.     The  nature  of  the  tangen 
follows  :  —  Let  A  P  B  be  an  arc  of  a 

T  AC: 

P  u.-iM.-vi  it  in  two 

 A  and  B.  Conceit' 

j«A  straight  line  to  rrt'j<v. 
about  the  point  T 
When  it  cuu<es  tr:  ■ 
the  position  Tat  uV 
intercepted  arc  a  f'  *  ss 
shorter  than  A  1'  b. 
or  the  ptjiots  a  asul  • 
have  approximated.  Let  the  motion  of  tb«c  lid*  >!<«! 
T  still  be  continued,  and  the  length  of  the 


but  in  Situ  sr.: 
a  kind  ot  maasi 
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r  of  the  runrc  will  become  leu  and  lets,  until  the 
raight  line  comes  into  the  poiitlon  T  P,  when  the  two 
tints  a  and  b  coalesce,  or  rather  their  distance  becomes 
nailer  than  any  assignable  quantity.  In  this  ultimate 
>sltlon,  the  direction  of  the  vanishing  arc  is  that  of  tho 
'-■>iit,  or  the  element  of  the  arc  coincides  with  the 
.ngent. 

I  rom  this  It  is  easy  to  deduce  an  expression  which  de- 
•rmines  the  direction  of  the  tangent  at  the  point  1*. 
et  A  be  the  origin  of  the  rectangular  co-ordinates,  the 
oscisaa  being  measured  on  A  B.  Through  F  draw  the 
rdluate  P  Q  ;  and  taking  P  p  an  indefinitely  small  ele- 
leut  of  the  curve,  draw  p  q  the  ordinate  through  p,  and 

r  parallel  to  A  B  ;  also  let  the  tangent  meet  A  B  pro- 
uc-ed  in  T.  The  line  Q  T  is  called  the  » ub tangent ; 
nd  the  point  P  being  assumed,  it  Is  only  necessary  to 
etermlno  T,  or  the  distance  Q  T,  in  order  to  have  the 
in gent  P  T.  Now  the  triangles  I'sr  and  P  Q  T  are 
imilar,  whence  p  r  :  r  P  :  P  Q  :  Q  1  ;  hut  by  the  prin- 
iples  of  the  infinitesimal  calculus  pr=*dy,rY^dz; 
nd  we  have  also  P  Q  =  y,  therefore  d  y  :  d  i  .    %  .  <  ]  1  . 

mt  Is,  the      '  mgent  Q  T  «  y    ' ' 

ee  Differential  Calculis,  p.  343. 

This  is  the  general  formula  lor  the  subtangent  of  any 
nrve  at  the  point  whose  co-ordinates  are  x  and  y ;  and 
herefore  the  position  of  the  tangent  can  always  l»e  de- 
termined when  the  relation  between  x  and  //  is  defined  by 
xi  equation,  by  differentiating  that  equation. 

One  of  the  earliest  uses  which  was  made  of  the  dif- 
ferential calculus  was  to  find  the  positions  of  tangents  to 
nrve  lines  ;  and  hence  the  calculus  itself,  In  its  early 
»crlod,  was  often  denominated  the  methwl  of  tangents. 
.Vhen  the  equation  of  the  curve  is  given,  It  is  easv  to  find 
he  tangent  at  any  point,  as  only  a  simple  differentiation  is 
•■quired  in  addition  to  the  ordinary  operations  of  algebra  ; 
nit  the  inverse  problem,  to  determine  the  equation  of 
he  curve  when  its  subtangent  at  any  point  is  given,  re- 
quires an  integration,  and  is  consequently.  In  general, 
ittended  with  much  greater  difficulty.  The  first  problem 
va«  called  the  direct,  and  the  second  the  inverse  method 
>f  tangents.  The  terms  are  synonymous  with  differential 
ind  integral  calculus. 

F.uclid  has  shown  that  no  straight  line  can  be  drawn 
>ctwcen  a  circle  and  Its  tangent  which  does  not  cut  the 
•ircle.  This  property  is  true  of  all  other  curves,  and  the 
-ontact  of  a  curve  with  its  tangent  is  called  a  contact  of 
be  first  order.   See  Contact,  Angle  or. 

Tanoent.  in  Trigonometry,  Is  the  straight  line 
which  touches  a  circular  arc  at  one  of  Its  extremities, 
snd  is  terminated  by  the  production  of  the  ratlins  passing 
ibrough  the  other  extremity.  The  arc  and  Its  tangent 
►inve  always  a  certain  relation  to  each  other  ;  and  when 
the  one  is  given  in  parts  of  the  radius,  the  other  can 
always  be  computed  by  means  of  an  Infinite  series.  Let 
j  denote  an  arc,  and  tan.  *  the  tangent  of  the  arc  9 ;  we 
have  the  following  series  :  — 

f  =  tan*  —  J  tan**  +  J  tan**  —  j  tan'*  +  &c- 
tan  *  =  ,  +  -  +  3.5  +  +  fT?^?  + 

The  tangents  were  introduced  into  trigonometry  by 
the  Arabians,  and  the  introduction  has  been  of  the  most 
important  use  in  simplifying  calculations.  For  the  manner 
of  using  the  sines,  cosines,  tangents,  and  other  angular 
functions,  see  Trigonometry. 

TA'NISTRY.  An  ancient  Irish  custom  of  descent, 
defined  as  "  descent  from  the  oldest  and  worthiest  of  the 
blood."  (See  Sir  J.  Davie*' t  Cases  before  the  Irish 
Judges,  1762.)  Some  have  derived  it  from  thane  or  thegn  ; 
but  this  seems  to  be  a  word  of  Teutonic  origin.  (See 
also  Quart.  Rev.  vol.  lvl.  p.  223.) 

TAN  K .  In  the  Navy,  a  case  of  sheet  Iron  about  4  feet 
square,  and  containing  about  2  tons.  Bilge  tanks  are  of 
various  forms,  in  order  to  employ  the  vacant  spaces  near 
the  sides  in  small  vessels,  iron  tanks  have  for  many 
I  m  <  n  used  In  the  navy  from  their  incomparable 
over  casks  in  keeping  the  water  sweet. 

Take.  In  Gardening,  a  cistern  or  reservoir,  made  of 
atone  or  timber  or  some  other  material,  used  in  collect- 
ing and  preserving  water  during  a  scarcity  or  drought. 
Tanks  are  sometimes  built  in  the  ground,  and  lined  w  ith 
lead  or  cement.    (Lotidon's  Encyc.  of  Hardening.  \<.  »►.'!.) 

TA'N NEK'S  BARK.  The  bark  of  oak,  chestnut, 
willow,  larch,  and  other  trees,  which  abounds  in  tannin, 
and  is  used  by  tanners  for  preparing  leather.  After 
being  exhausted  of  the  tanning  principle  by  being  chopped 
Into  small  pieces,  or  bruised,  and  steeped  lu  water,  it  is 
laid  up  in  heaps  to  dry,  and  sold  to  gardeners  for  the 
,  purpose  of  producing  artificial  heat  by  fermentation  in 
pits  or  beds,  In  bark  stoves  or  other  out-houses,  or  pits. 

*TA?NiC  ACID.  This  term  has  been  especially  ap- 
plied to  a  substance  obtained  by  Pelouse  by  acting  upon 
bruised  galls  by  common  ether ;  it  Is  a  white  uncrystal- 
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line  powder,  very  astringent,  little  soluble  In  water,  and 
reddening  litmus.  When  moistened  and  exposed  to  air 
it  becomes  converted  into  gallic  acid.  It  is  extremely 
astringent,  and  appears  to  be  the  active  principle  of 
tanning  substances  (tannin)  in  general.  Its  equivalent, 
deduced  from  tho  analysis  of  the  neutral  tannates,  ap- 
pears to  be  426.  Its  ultimate  elements  are  30  atoms  of 
carbon,  18  of  hydrogen,  and  24  of  oxygen. 

TA'NNIN.  The  pure  astringent  principle  of  vege- 
tables, upon  which  their  power  of  converting  skin  into 
leather  depend*.  Its  leading  character  is  its  property  of 
producing  a  dense  whitish  precipitate  in  a  strong  so- 
lution of  animal  jelly,  such,  for  instance,  as  Isinglass.  It 
may  be  obtained  tolerably  pure  by  infusing  bruised  grape 
seeds  In  cold  water ;  or  more  clrcuitously  by  adding 
acetate  of  copper  to  filtered  infusion  of  galls,  washing 
the  precipitate,  and  decomposing  it  (diffused  through 
water)  by  sulphuretted  hydrogen.  On  evaporating  Its 
solution,  it  is  obtained  as  a  pale  yellow  extract  of  a  strong 
astringent  taste.  The  action  of  astringents  upon  persalts 
nt  iron  has  given  rise  to  its  distinction  Into  two  varieties  ; 
the  first  changing  them  to  deep  blue  or  black,  the  se- 
cond to  green.  The  tan  of  galls,  oak  bark,  grape  seeds, 
Ac,  possesses  the  former  property  ;  that  of  catechu  and 
tea  the  latter. 

By  digesting  powdered  charcoal  in  nitric  acid,  and 
carefully  evaporating  the  solution  so  obtained,  Mr. 
Hatchctf  succeeded  in  procuring  a  brown  substance  of 
an  astringent  ta»te,  and  precipitating  rolutiou  of  gelatine, 
which  he  terms,  therefore,  artificial  tan. 

TANTALITK.  or  COLUMBITE.  Tho  ferruginous 
oxide  of  columblum.  It  occurs  in  small  masses,  and  in 
octoedral  crystal*.  It  has  been  found  in  Finland" and  in 
the  United  States  of  America 

TANTA'LIUM.  See  Coliubu  m. 
TA'NTALUS.  In  Greek  Mythology,  a  king  of  Lydla, 
Phrygla,  or  Paphlagonia,  according  to  different  authors, 
whose  punishment  in  the  infernal  regions  is  well  known 
to  classical  readers.  He  was  condemned  to  be  plunged  in 
water,  and  have  delicious  fruits  hanging  continually 
over  his  head,  without  the  power  of  satisfying  either 
thirst  or  hunger.  His  crime  is  differently  represented. 
According  to  some,  he  served  to  the  gods  at  a  feast  the 
limbs  of  his  own  son  Pelops ;  according  to  others,  he 
revealed  the  mystery  of  the  gods,  of  whom  he  was  high- 
priest  ;  while  others  attribute  to  him  the  vices  of  pride 
and  too  great  wealth.  (For  a  learned  interpretation  of 
the  myth,  see  Bryant's  Ancient  Mythology,  I.  361.) 

TANTALUS'S  CUP.  A  philosophical  toy  which 
amusingly  exhibits  the  principle  of  the  siphon.  Into  a 
hole  in  the  bottom  of  acup  A  the  longer 
leg  of  a  siphon  B  C  D  is  cemented,  so 
that  the  end  D  of  the  shorter  leg  nearly 
touches  the  bottom  of  the  cup  within. 
When  water  is  poured  into  the  cup,  it 
rises  in  the  shorter  leg  of  the  siphon 
until  it  reaches  the  level  of  the  top  of 
the  bend  at  C,  when  it  flows  over  Into 
the  larger  leg,  and  is  carried  off  at  G ; 
so  that  if  water  is  not  supplied  to  the 
cup  faster  than  It  Is  drawn  off  by  the  si- 
phon, the  cup  will  be  emptied.  To  form 
the  toy,  the  legs  of  the  siphon  are  con- 
cealed by  the  hollow  figure  of  a  man 
whose  chin  is  on  a  level  with  the  bend 
of  the  siphon  ;  so  that  the  figure  stands 
like  Tantalus  In  the  fable,  —  up  to  the 
chin  in  water,  but  unable  to  quench  his  thirst. 

T  A'N  YSTOMES.  Tanystoma.  (Gr.  Tt««»,  /  stretch, 
and  rrt/sA.,  a  mouth.)  The  name  of  a  family  of  Dipterous 
Insects,  comprehending  those  which  have  a  projecting 
proboscis,  with  the  last  joint  of  the  antenna;  undivided. 

TA'PF.STRY.  (Fr.  tapisserie.)  An  ornamental  figured 
textile  fabric  of  worsted  or  silk  for  llnlna  the  walls  of 
apartments.  The  most  celebrated  manufacture  of  this 
kind  is  produced  at  the  Gobelin*  royal  manufactory, 
near  Park  In  Painting,  tapestry  is  applied  to  a  repre. 
scntation  of  a  subject  in  wool  or  silk,  or  both,  worked  on 
a  woven  ground  of  hemp  or  flax. 
TAPF.  WORM.   See  T*nia. 

TAPIO'CA.    The  prepared  starch  of  the  root  of  the 
I  Jatntpha  manihot.    The  root  alxnmds  with  a  milky 
juice,  which  is  poisonous,  but  which  deposits  an  inert 
1  starch  when  diffused  through  water.   The  root  Is  called 
!  cassava,  and  is  rendered  harmless  by  boiling. 

TA'FIR.  (Lat.  tapirus.)  The  name  of  1  genus  of 
Pachydermatous  Mammals,  of  which  three  existing 
and  several  extinct  species  have  been  determined.  Of 
the  existing  species  one  is  a  native  of  Sumatra,  the 
other  two  of  South  America.  They  have  a  short  pro- 
boscis ;  four  toes  on  the  fore  foot,  and  three  toes  on  the 
hind  foot. 

TAR.  A  dark-brown  viscid  liquid,  obtained  by  heating 
the  wood  of  the  fir  tree  r  it  consists  of  resin,  empyreumatic 
oil.  and  acetic  acid.  When  inspissated  by  boiling,  it  is 
converted  into  pitch.  The.  varieties  of  tar  have  lately 
been  the  subject  of  an  elaborate  inve«tigation  by  Dr. 
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Rcichenbach,  who  has  obtained  from  it  fix  distinct  sub- 
stances, which  he  terms  paraffin, 

'''tau'' Ml Nk'k A L™" Ava'r'iety  of 
seinbltng  petroleum. 

TA'RANIS.  In  Mythology,  a  Celtic  divinity,  con- 
founded by  Latin  writers  with  their  Jupiter.  He  was 
regarded  as  the  evil  principle,  and  worshipped  with 
human  sacrifices  ;  whence  the  Terse  of  Lucan,  — 

Kt  TaranU  Scrthlcw  nan  miliar  am  DUnar-. 

( See  Mem.  dc  V Acad,  des  Inter,  vol.  xxiv.) 

TARA'NTULA.  (So  called  from  Taranto  in  Sicily.) 
The  name  of  a  Fabrieian  genus  of  Pedipalpous  Pulmo- 
nary Arachnidans.  infesting  the  torrid  regions  of  Asia  and 
America.  The  group  is  now  divided  into  the  genera 
Phrynus  and  Thelyphonus.  The  term  is  also  applied  to 
a  genus  of  spiders  found  in  some  parts  of  Sicily,  whose 
bite  produces  a  train  of  symptoms  long  believed  to  be 
curable  only  by  music.  From  this  word  is  derived  the 
term  tarantella,  the  national  dance  of  the  Sicilians. 

TA'RDIOB ADES.  Tardigrada.  ( Lat.  tardus,  stole  ; 
gradior,  /  march  |  A  family  of  Edentate  Mammals,  com- 
prising those  which  are  remarkable  for  the  slowness  of 
their  motions  when  upon  the  ground,  as  the  sloths. 

TA'RDO.  ( It.  tUnr.)  In  Music,  a  term  denoting  that 
the  movement  to  which  it  is  affixed  is  to  be  performed 
slowly.    It  is  nearly  the  same  In  signification  as  largo. 

TARE.  In  Commerce,  an  abatement  or  deduction  made 
from  the  weight  of  a  parcel  of  goods  on  account  of  the 
weight  of  the  chest,  cask.  bag. &c.  in  which  they  are  con- 
tained. Tare  is  distinguished  Into  real  lore,  customary 
tare,  and  average  tare.  The  first  is  the  actual  weight  of 
the  package  ;  the  second  its  supposed  weight  according 
to  the  practice  among  merchants  ;  and  the  third  Is  the 
medium  tare,  deduced  from  weighing  a  few  packages 
and  taking  it  as  the  stnadard  for  the  whole.  In  Am- 
sterdam, and  some  other  commercial  cities,  tares  are 
generally  fixed  by  custom  ;  but  in  this  country  the  pre- 
vailing practice,  as  to  all  goods  that  can  be  unpacked 
without  injury,  both  at  the  custom-house  and  among 
merchants.  Is  to  ascertain  the  real  tare.  Sometimes, 
however,  the  buyer  and  seller  make  a  particular  agree- 
ment about  It. 

Tare.    In  Agriculture.   See  Vbtch. 

TA'RGUM.  A  Hebrew  word,  denoting  a  paraphrase 
of  some  portion  of  scripture  in  the  Chaldean  language,  of 
which  there  are  ten  in  existence  :  the  two  principal  ones 
being  those  of  Jonathan  (or  rather  the  Pseudo  Jonathan), 
an  author  who  wrote  a  paraphrase,  or  rather  a  comment- 
ary, upon  the  Greater  and  Lesser  Prophets,  about  thirtv 
year*  n.  c.  ;  and  of  Onkelos,  upon  the  Pentateuch,  which 
is  considered  the  most  valuable  of  all,  and  is  referred  to 
the  first  century  of  our  era.  Two  others  are  supposed 
to  be  of  considerable  antiquity.  The  remaining  six  are 
comparatively  modern.    (Sec  Ene.  Metr  ) 

TA'RIFF.    A  table  alphabetically  arranged,  specifying 
the  various  duties,  drawbacks,  bounties,  Ac.  charged  and  ' 
allowed  on  the  Importation  and  exportation  of 
of  foreign  and  domestic  produce. 

T  A  IIP  A  W  •  L I N  G .  A  painted  or  i 
generally. 

TARRAS.  or  TERRAS.  A  volcanic  product,  which, 
mixed  with  mortar,  give*  it  the  property  of  hardening 
under  water.  Several  argillo-ferruglnous  minerals  pos- 
sess this  property,  and  are  often  indiscriminately  used 
under  this  term. 
TARSE,  Tarsus.  (Gr.  rms?*,  sole  of  foot.)  In 
ilia,  signifies  the  collection  of  small  bones  be- 
the  tibia  and  metatarsus,  or  those  which  con- 
the  first  part  of  the  foot.  In  Birds,  it  Is  some, 
applied  to  the  third  segment  of  the  leg.  which  is 
rarely  fleshy  or  feathered  ;  and  corresponds  with  the 
tarsus  and  metatarsus  conjoined.  In  Insects.  It  signifies 
the  aggregate  of  minute  joints  which  constitute  the  fifth 
principal  segment  of  the  leg  or  the  foot. 

TA'RTAR.  (Gr.i*<r«<«,  infernal;  because  It  is  the 
sediment  or  dregs  of  wine.)  The  substance  which  con- 
cretes upon  the  inside  of  wine  casks.  It  is  called  red  and 
white  argot,  according  to  the  wine  from  which  it  is  ob- 
tained, when  purified  it  Is  often  called  cream  of  tartar: 
it  Is  a  bltartrate  of  potash. 

TARTAR  EMETIC.  A  double  salt,  consisting  of 
tartaric  acid  in  combination  with  potasva  and  protoxide 
of  antimony.   See  Antimony. 

TARTA'RIC  ACID.  The  acid  of  tartar.  This  acid 
is  contained  in  grape  juice,  and  in  tamarinds  and  several 
other  fruits.  It  is  usually  obtained  from  purified  tartar : 
4  parts  of  powdered  tartar  and  1  of  chalk  are  mixed  in 
hot  water,  and  the  white  powder  which  subsides  (tartrate 
of  lime)  is  decomposed  by  dilute  sulphuric  acid,  which 
combines  with  the  lime  to  form  sulphate  of  lime,  and  the 
tartaric  acid  being  liberated  is  obtained  by  evaporation. 
When  pare  It  forms  white  crystals,  composed  of  one 
equivalent  of  dry  acid  and  one  of  water  (66  +  9  =  75). 
The  anhydrous  tartaric  acid,  as  it  exists  in  the  dry  tar. 
t rates  (tartrate  of  lead,  for  instance),  is  composed  of 
I  Jf  )S 
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TARTAR  OF  THE  TEETH.  This  substance,  vfci 
occasionally  concretes  upon  the  teeth,  consists,  scwri: 


Salivary  mucus         -         •  -  \ti 

loltible  in  muriatic  acid    -    T  3 


TA'RTARUS  (T*<rw<« ;  called  also  the  b*y 
Hades  by  the  Greeks,  and  Orcui  by  the  Lanw  r 
the  name  of  the  infernal  regions,  over  which  Plot.:  ~ 
Hades  had  dominion. 

TARTRA'TRS.   Salts  in  which  the  tartaric  tai  • 
combined  with  bases. 

TARTROVl'NIC  ACID.    An  add  composed  «'  tr 
taric  acid  in  combination  with  the  elements  of  ether 

TARTU'FFE.    A  common  French  nieknssv  :r 
hypocritical  pretenders  to  devotion.    It  is  derive! 
the  celebrated  comedy  of  Moliere.  of  which  the  hew  *  <■-■ 
called.    Whether  Moliere  invented,  or  took  it  trm  2 
popular  language  of  the  time,  does  not 
that  he  Intended  to  at  tad 
la  Chaise,  whom  he  had 
peculiar  goUt;  and  thence  the  name.    The  pUr  ■» 
written  In  1664.  but  not  acted  till  1669  ;  great  d.ft- 
being  thrown  In  the  way  of  the  author  by  the  ckrv  • 
the  papal  legate.  On  one  occasion  it  was  prohibited » 
the  curtain  was  on  the  point  of  rising,  and  Moiirr- 
nounced  to  the  public  Its  disappointment  in  the  •'  ■ 
known  equivocal  words,  "  Monsieur  le  president  w  " 
pasqu'on  lejoue."  When  at  last  licensed  (throushtkr 
fluence,  it  is  said,  of  the  king  himself ).  it  had  ire* 
three  months  with  unparalleled  success ;  and  the  ear"  - 
tentlon  and  applause  which  it  still  excites  bear  tes&sK 
at  once  to  the  keenness  of  the  wit.  and  the  pecobsrrr!?' 
of  the  public  for  the  exposure  of  the  frailties  ef  tht* 
who  profess  a  religious  character.    In  England,  this  f-1 
has  been  made  more  than  once  to  serve  the  popnlar  sss 
sions  of  the  day.  Cibber  translated  it.  and  made  th-  V- 
a  nonjurlng  churchman  ;  and  the  play  is  still  acted  o:^ 
the  name  of  The  Hypocrite,  In  which  the  Tartaff*  u » 
methodistical  divine. 

TASTE.  That  power  of  the  mind  which  is 
;" " "ii  me  Deautttui,  ootn  oi  nature 
iMin  language,  the  same  metaphor  obtained 
application,  and  the  term  sapientia 
signify  quickness  and  correctness  of  judgment 
Shaftesbury's  use  of  the  term  is  nearly  as  ext 
applied  by  him  to  manners,  morals,  and  govcrwn 
to  wit,  ingenuity,  and  beauty.    In  its  modern  use  ^  s 
restricted  to  those  objects  which  fall  within  the  pro"^ 
of  imagination.    Now,  although  imagination  dcrtv 
objects  pre-eminently  from  those  of  the  sight  and  h«n ■ . 
and  although  the  epithet  beautiful  is.  for  the  rowt 
confined  to  these  ;  yet  the  mental  power  which  jodr» 
them  borrows  Its  name  from  a  third  sense.  Tkerrs*'5 
of  this  is  satisfactorily  shown  by  Colerldff.  (LOrf** 
Remains,  vol.i.)    The  sense*,  he  observes,  sre  rttVr 
purely  organic,  or  mixed.  The  former  present  their  *' 
Jects  to  the  mind  distinct  from  its  perceptioa  et 
while  the  latter  invariably  blend  the  perceptta  «  * 
object  with  a  certain  consciousness  of  the  percipient  w-; 
ject.   To  the  latter  class  belong  the  touch.  th-fl»e)L »  J 
the  taste.    Of  these  taste  and  smell  dlftr  tnsaj' 
touch,  as  adding  to  that  reference  to  our  vital 
which  is  common  to  the^  three 

only  by  its  more  frequent  and 
nature.   By  taste  then,  as  appl 
must  be  supposed  to  mean  an  intellectual  . 
of  any  object,  blended  with  a  distinct  reference  lo 
sensibility  of  enjoyment  or  dislike. 

In  the  same  essay  Coleridge  gives  another  and  s 
definition  of  taste  :  as  "  a  metaphor  taken  from  one  o*  i* 
mixed  senses,  and  applied  to  objects  of  the  arcn  pw  j? 
organic,  and  of  our  moral  sense,  when  we  wecM  raft 
the  coexistence  of  an  immediate  personal  dislike  er  o'^- 
placcncy."    Now,  by  the  constitution  of  roin'»  "^T, 
every  exertion  of  human  activity  in  the  pursuit  « 
good,  the  beautiful,  and  the  true,  combines  s  srw^  ■ 
pleasure,  or  the  contrary,  with  the  perception  m9 
respective  objects  ;  and  this  fact  would  justify  tb«- 
application  of  the  metaphor.  While,  however,  in  the  «* 
of  the  true.  this  coexistent  pleasure  has  not  rrcew** 
distinctive  appellation,  and  while  conscience, »  ct*T 
hendtng  the  sense  of 

■  to  the 
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wmio  A*en«icie  nc«critx  s  u  as  ■  cen 
feelingly  alive  to  each  finer  impulse." 
un  Poetry  and  Music)  supposes  tint 
in  a  mutual  harmony  and  sympathy 
it*  first  formation  and  tho  rest  of  n 


TASTE. 

I  term*,  Is  extremely 
\  attention  exclusively  to  this 
of  pleasure,  it  hat  led  to  a  rrry  inadequate  con- 
ception of  the  true  nature  of  the  faculty  which  it  desig- 
nates. Thus  Hutcheson  (Inquiry  into  the  Idea  of  Beauty 
and  Virtue)  maintains  that  the  faculty  is  peculiar,  and  a 
sense  which,  similarly  to  the  other  sense*,  procures  a 
pleasure  totally  distinct  from  a  cognition  of  principles,  or 
of  the  causes,  relations,  and  usages  of  an  object  ;  that 
beauty  strikes  at  first  sight,  and  that  knowledge,  the  most 
perfect  will  not  increaso  the  pleasure  which  it  gives  rise 
to  ;  and  lastly,  that  all  the  diversity  of  sentiments  excited 
in  different  minds  by  the  beautiful  arise  solely  from  the 
modifications  of  the  sense  by  association,  custom,  ex- 
ample, and  education.  Among  the  advocates  of  the 
t  heory  of  a  moral  taste  we  may  reckon  Hume,  Akenside, 
lllair.  Lord  Kames,  and  Heattle. 

Blair  accordingly  defines  taste  to  be  the  power  of  re- 
ceiving pleasure  from  the  beauties  of  nature  and  art ; 
while  Akenside  describes  it  as  "  certain  internal  powers 

Dr.  Beattle(A'«ov 
taste  to  have  its  origin 
1  soul  in 

its  first  formation  arid  the  Vest  of  nature,  which  expe- 
rience may  confirm,  but  no  perverse  habits  subdue.  In 
t  he  Essay  on  the  Deiicacy  of  Taste,  Mr.  Hume  talks  of  it 
;ls  a  natural  sensibility ;  while  in  the Essay  on  the  Standard 
of  Taste,  he  seems  to  admit  of  no  other  criterion  than 
the  decisions  of  a  due  and  sufficiently  extensive  expe- 
rience. Lastly,  Lord  Kames  declares  a  taste  in  the  fine 
arts  to  be  nearly  allied  to  the  moral  sense ;  but  yet,  like 
morals,  capable  of  being  raised  to  a  rational  science  by 
an  examination  of  the  sensitive  branch  of  the  human 
constitution,  and  an  enumeration  of  the  objects  which 
are  either  agreeable  or  disagreeable  by  nature. 

But  taste  is  not  only  a  sensitive,  but  also  a  cognitive 
faculty.  When  a  beautiful  object  is  presented  to  the 
mind,  not  only  does  it  make  on  it  a  delicious  impression 
the  mind  in  the  first  place  passes  judg- 
it,  and  declares  it  to  be  beautiful ;  that  is, 
to  a  standard  called  the  beautiful.  In  this 
tion  of  taste,  the  judgment  is  the  aote- 
and  the  pleasure  the  consequent.  When  the  im- 
passible judgment  has  passed  sentence  upon  the  object, 
then  the  sensibility  is  awakened  to  certain  sentiments, 
which  are,  as  it  were,  the  echo  of  the  reason.  (Cousin, 
Sur  ie  Vrai,  le  Bien,  et  le  Beau.) 

Thus,  too,  Ancillon  ( Melanges  Literaires.  SfC. ) :  —"The 
impression  which  an  object  makes  on  the  senses  is  insuf- 
ficient to  give  rise  to  the  sentiment  of  the  beautiful.  The 
tin  press  ion  on  the  senses  is  but  the  occasion  on  which 
the  taste  declares  that  the  idea  which  it  impressed  on 
the  sensible  object,  and  which  that  object  expresses,  is  the 
idea  of  beauty.*'  To  this  view  of  taste  we  may  refer 
the  opinions  of  Addison  and  Burke,  According  to  the 
latter,  taste  is  that  faculty  or  those  faculties  of  the  mind 
which  are  affected  with, or  form  a  judgment  of.  the  works 
of  imagination  and  the  elegant  arts;  while  Addison  con- 
nects the  emotion  of  pleasure  with  the  power  of  distin- 
guishing the  beauties  and  imperfections  of  an  author. 
To  this  class  also  we  must  refer  the  views  of  Sir  Joshua 
hVynolds.  Dr.  Gerard,  and  Mr.  Alison.  According  to 
"  r,  taste  is  that  faculty  of  the  human  mind  by 


TAXATION. 


the?  latter,  taste  is  that  faculty  of  the  human  mind  by 
which  we  both  perceive  and  enjoy  whatever  is  beautiful 
and  subll  mc  in  the  works  of  nature  and  art,  the  per- 
ception of  these  two  qualities  being  attended  with  an 


emotion  of  pleasure  di 
pleasure  of  our  nature. 


Identical  with  Hutcheson 's  ex 
in  variety, 
appear,  if  we 


i's  explanati  m  of  it,  —  uniforrnitv 
•st  of  these  views  will  readily 
that  while  variety  satisfies  the 


qualities 

lUtlngulshable  from  every  other 
In  the  sketch  of  his  proposed 
work,  which  unfortunately  he  has  never  completed,  he 
intended  to  show  the  nature  of  the  faculty,  and,  in  refut- 
ation of  the  theory  of  Hutcheson,  to  prove  that  it  has 
no  resemblance  to  a  tense ;  and  that  it  is  not  even  a  sepa- 
rate and  peculiar  faculty,  but  admits  of  being  ultimately 
resolved  into  more  general  principles  of  our  mental  con- 
stitution. If  taste  were  only  a  sense,  it  would  be  difficult 
to  explain  the  fact,  that  amidst  the  inexhaustible  variety 
of  sensations  which  different  minds  experience  from  the 
beautiful,  there  nevertheless  reigns  a  certain  unanimity 
in  men's  judgments  with  respect  to  it.  which  cannot 
have  any  other  source  than  the  identity  of  reason  in  the 
human  species.  The  sense  of  pleasure,  however,  is  still 
a  necessary  and  essential  element  of  the  faculty  of  taste. 
Without  it  we  should  be  condemned  to  a  perfect  unl- 
of  sentiment  in  the  presence  of  the  beautiful,  in 
at  tin-  alxeiu  e  o!  ju  lament  umiM  re- 
endless  diversity. 

will  follow  from  an  examination 
nf  some  of  the  principal  definitions  of  beauty.  According 
to  St.  Austin  (Bp.  It*.).  "  unity  is  the  universal  form  of 
beauty; "  and  to  Malespina  ( DeUeLeggidel  Bella), 
consists  in  unity,  multiplicity,  and  propriety."  Do 
(Traili  du  Beau)  makes  beauty  to  consist  in  variety, 
unity,  regularity,  order,  and  proportion.  Winckelmann 
sjth!  Sulxer  agree  also  in  making  unity  and  multiplicity 
to  be  essential  constituents  of  the  beautiful.  And  lastly, 
t  he  definition  of  beauty  in  tbo  Italian  schools  of  painting, 
w  as, "  i)  plo  nell'  uno,  — •  variety  in  unity  ;  which  is  nearly 


variety  I 

demands  of  the  imagination  by  affording  the  gratification 
most  conformable  to  its  nature  and  lawt,  unity  Is  neces- 
sary for  its  being  apprehended  by  the  judgment,  and  in 
order  to  its  appreciation  as  a  work  of  art. 

A  few  definitions  of  beauty  remain  to  be  noticed,  which 
apparently  favour  the  theory  of  Hutcheson.  According  to 
Burke  ( (in  the  Sublime  and  Beautiful), an d  Price  (Essay 
on  Beauty),  beauty  consists  in  such  qualities  as  induce 
in  us  a  tense  of  tenderness  and  affection.  Alison  declares 
that  the  qualities  of  matter  are  neither  beautiful  nor  sub- 
lime in  themselves,  but  only  such  so  far  as  they  are  signs 
or  expressions  of  qualities  capable  of  producing  emotion. 
Wieland  makes  beauty  to  consist  in  the  unity  or  an  agree- 
able variety ;  and  Kant  teaches  that  the  beautiful  pleases 
irrespectively  of  any  Idea  of  utility,  or  of  any  conception 
of  design,  simply  by  the  correspondence  of  the  object  and 
and  the  sensitive  organ. 

The  emotions  of  taste  are  usually  distinguished  into 
those  of  the  sublime  and  beautiful  ;  but  Dugald  Stewart 
seems  with  justice  to  have  denied  the  existence  of  any 
intrinsic  difference  between  them.  According  to  Burke, 
indeed,  the  terrible  is  a  fruitful  source  of  the  sublime  ; 
and  this  idea  does  not  seem  capable  of  being  made  an  in- 
gredient of  the  beautiful.  In  the  same  way,  on  the  other 
hand,  there  arc  ideas  eminently  beautiful  which  can 
never  give  rise  to  an  emotion  of  sublimity.  Nevertheless, 
this  does  not  constitute  an  essential  difference  between 
the  two.  It  Is  with  reference  to  their  several  effects  upon 
the  imagination  that  they  may  perhaps  Im>  most  correctly 
distinguished.  Considered  in  Itself,  a  beautiful  object 
ought  to  present  the  greatest  possible  unity  combined 
with  the  greatest  possible  variety  ;  and  considered  in  the 
effect  it  produces  on  the  mind,  its  beauty  consists  in  the 
free,  facile,  and  harmonious  play  of  the  Imagination.  On 
the  other  hand,  the  imagination  is  lost  and  overpowered 
In  the  contemplation  of  the  sublime,  which  in  its  infinity 
presents  at  once  unity  and  variety. 

TASTO.    (It.  thetoueh.)    In  Music,  a  term  used  in 
conjunction  with  sola,  to  signify  that  the  instruments 
that  can  accompany  by  chords  are  onlv  to  play  single  , 
sounds  till  the  direction  is  contradicted  by  the  word 
aecordo,  or  aecotapans/tit'nto. 

TA'TTA.  (Indian.)  A  bamboo  frame  or  trellis,  over 
which  water  is  suffered  to  trickle  with  a  view  of  cooling 
the  air  as  It  enters  the  windows  or  doors. 

TATTOO' I  NO.  The  name  given  to  a  practice  com- 
mon to  several  uncivilised  nations,  which  consists  in 
puncturing  the  skin  and  rubbing  a  dye  or  gunpowder 
into  the  wounds,  by  means  of  which  certain  figures  are 
represented  on  the  face  and  other  parts  of  the  body  on 
which  the  operation  has  been  performed. 

TAU'HUS.  (Lat.  the  Bull.)  In  Astronomy,  the 
second  in  order  of  the  twelve  zodiacal  constellations. 
There  are  several  remarkable  stars  In  this  constellation : 
Aldebaran,  of  the  first  magnitude,  in  the  eye  ;  the  well- 
known  cluster  called  the  Plcjades,  In  the  neck  ;  and  the 
Hyade*.  in  the  face.   See  Constellation,  Zodiac. 

TAU'TOCHKONE  (Gr.rwvr*,  the  same,  *n&  *«•»•*. 
time),  in  Mechanics,  is  a  curve  line  having  this  property, 
that  a  heavy  body  descending  along  it  by  the  action  of 
gravity  will  always  arrive  at  the  lowest  point  in  the  tame 
time,  wherever  the  point  from  which  the  body  begins 
to  fall  be  taken  in  the  curve.  Huygens  first  showed 
that  this  is  a  property  of  the  common  cycloid  when  the 
motion  takes  place  in  a  vacuum,  and  gravity  Is  supposed 
to  act  In  parallel  straight  lines,  i  v  <•  Cycloid.)  Newton 
and  Hermann  also  determined  the  tautochrone  in  a 
vacuum,  when  gravity  is  supposed  to  be  directed  towards 
a  given  centre.  Newton  likewise  showed  that  the  cy- 
cloid Is  also  the  tautochrone  in  a  resisting  medium,  when 
the  resistance  is  proportional  to  the  velocity  (Principia, 
b.  ii.  prop.  26.);  ana  Ruler  first  determined  the  nature 
of  the  curve  when  the  resistance  is  proportional  to  the 
square  of  the  velocity  ( Mechanics,  vol.  ii.)  See  also  Joh. 
Bernoulli,  Opera,  vol.  ill. 

TAUTO'LOGY.  (Or.  Mm,  the  same  thing,  and 
>«>«.-.  discourse.)  In  Rhetoric,  a  vicious  diction,  by 
which  the  same  idea  is  expressed  in  two  or  more  different 
words  or  phrases,  apparently  intended  to  convey  dif- 
ferent meanings. 

TAWING.    The  art  of  preparing  certain  kinds  of 
leather  by  imbuing  tho  skins  with  saline,  oily,  and  other 
matters.   See  Leather. 
TAXATIO  ECCLRSIASTICA.    A  name  given  to 
The  oldest  is  that  of  Norwich, 


made  in  lliftS.  for  the  purpose  of  assessing  the  first  fruits 
is  of  < 


and  tenths  of  ecclesiastical  benefices  ;  sometimes  called 
Pope  Innocent's  valor,  that  pontiff  having  made  a  present 
of  them  for  three  years  to  Henry  III.  All  taxation  was 
regulated  by  this  assessment  until  the  reign  of  Henry 
VII L.  when  the  Valor  Ecclesiasticus,  sometimes  called 
the  King's  Boohs,  was  compiled  by  his^ommlssfoncrs. 
TAXATION.  A  tax  is  a  rate  or  duty  laid  by  goveni- 
I  mcnt  on  the  incomes  or  property  of  individuals,  or  on  tho 
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product 8  consumed  by  them ;  the  produce  of such  duty  or 
rate  being  placed  at  the  disposal  of  government. 


cular  ;  that  it,  it 
one 


A  tax  may  be  cither  general  or 
may  either  affect  all  ' 
or  more  classes. 

Taxation  (Lat.  taxatio)  Is  the  general  term  used  to 
express  the  aggregate  of  particular  taxes.  It  is  also  the 
name  given  to  that  branch  of  the  science  of  political 
economy  which  explains  the  mode  In  which  the  revenue 
required  for  the  public  service  may  be 
ously  raised. 


It  would  be  quite  superfluous  to  enter  Into  any  length- 
ened arguments  to  show  the  utility,  or  rather  necessity. 


argumi 

of  raising  a  revenue  for  the  use  of  the  public.  Neque 
quit's  gentium,  tine  armit  :  neque  anna,  tine  ttipendus , 
neque  ttipendia,  tine  tributit  habere  queunt.  ( Tacit. 
Hitt.  iv.  cap.  71)  It  is  admitted  on  all  hands  that  se- 
curity from  foreign  invasion,  the  speedy  and  impartial 
administration  of  justice,  and  the  maintenance  of  good 
order  and  tranquillity,  are  absolutely  indispensable  to  the 
successful  exertion  of  industry,  and  to  the  advancement 
of  society.  And  when  such  is  the  case,  no  individual  can 
justly  complain  that  he  U  made  to  contribute,  in  the 
same  proportion  to  his  means  as  others,  for  the  attain- 
ment of  such  objects  j  or,  which  is  the  same  thing,  that 
he  is  made  to  pay  his  fair  share  of  the  sum  required  to 
procure  the  services  of  the  soldiers  and  sailors  necessary 
to  repel  hostile  aggression,  and  to  support  the  various 
institutions  and  public  functionaries  required  to  main* 
tain  internal  peace,  to  promote  prosperity,  and  to  pro- 
tect every  citixen  in  the  undisturbed  enjoyment  of  his 
property  and  rights.  In  most  countries  the  public  has 
frequently  had  to  contribute  larger  sums  than  have  been 


required  for  the  I 

of  this  kind  obviously  originate  either  in  the  i 
of  administration,  or  in  the  defective  political  organisation 
of  the  states  in  which  they  occur,  and  do  not,  therefore, 
properly  come  within  the  scope  of  our  inquiries.  In 
treating  of  taxation,  the  object  of  the  political  economist 
is,  not  to  inquire  whether  the  revenue  raised  by  the  state 
exceed  its  necessary  wants,  or  whether  it  be  judiciously 
expended  ;  but  to  point  out  the  effect  of  taxation  on  in- 
dividual and  public  wealth,  and,  by  analysing  the  various 
methods  in  which  a  revenue  may  be  raised,  and  com- 
paring them  together,  to  show  which  is  most  advan- 
tageous, or  rather  which  is  least  injurious.  But  as  such 
inquiries,  were  they  prosecuted  at  any  considerable 
length,  would  involve  discussions  nowise  suited  for  a  work 
of  this  kind,  and  far  exceed  its  limits,  we  must  confine 
ourselves  to  a  few  observations  illustrative  of  the  prin- 
ciple* that  should  be  especially  kept  In  view  in  the  im- 
position of  taxes. 

Taxes  may  be  either  direct  or  indirect ;  that  is,  they  may 
be  either  imposed  on  the  incomes  or  property  of  indivi- 
duals, or  on  the  articles  on  which  these  incomes  or  pro- 
perty are  expended.  But  before  proceeding  to  inquire 
Into  the  nature  and  Influence  of  different  taxes,  it  may  be 
proper  to  premise  the  maxims  laid  down  by  Adam  Smith 
with  respect  to  taxes  in  general,  inasmuch  as  they  are 
drawn  up  with  singular  judgment  and  comprehensive- 
ness. 

First  Maxim — "  The  subjects  of  every  state  ought 
to  contribute  towards  the  support  of  the  government, 
as  nearly  as  possible  in  proportion  to  their  respective 
abilities  ;  that  is,  in  proportion  to  the  revenue  which  they 
respectively  enjoy  under  the  protection  of  the  state.  The 
expense  of  government  to  the  individuals  of  a  great 
nation  Is  like  the  expense  of  management  to  the  joiut 
tenants  of  a  great  estate^.  In  the  observation  or  neglect 
of  this  maxim  consists  what  is  called  the  equality  or  in- 
equality of  taxation." 

Second—"  The  tax  which  each  individual  is  bound 
to  pay  ought  to  be  certain,  and  not  arbitrary.  The  time 
of  payment,  the  manner  of  payment,  the  quantity  to  be 
paid,  ought  all  to  be  clear  and  plain  to  the  contributor 
and  to  every  other  person.  When  it  is  otherwise,  every 
person  subject  to  the  tax  is  put,  more  or  less,  in  the 
power  of  the  tax-gatherer,  who  can  either  aggravate  the 
tax  upon  any  obnoxious  contributor,  or  extort,  by  the 
terror  of  such  aggravation,  some  present  or  perquisite  to 
himself.  The  uncertainty  of  taxation  encourages  the  in- 
solence and  favours  the  corruption  of  an  order  of  men 
who  are  naturally  unpopular,  even  where  they  are  neither 
insolent  nor  corrupt.  The  certainty  of  what  each  indi- 
vidual ought  to  pay  is,  in  taxation,  of  so  grctat  import- 
ance, that  a  very  considerable  degree  of  inequality,  it 
appears,  I  believe  from  the  experience  of  all  nations, 
is  not  so  great  an  evil  as  a  very  small  degree  of  uncer- 
tainty." 

Third  —  "  Every  tax  ought  to  be  levied  at  the  time 
and  in  the  manner  in  which  it  is  most  likely  to  be  con- 
venient for  the  contributor  to  pay  it.  A  tax  upon  the 
rent  of  land  or  of  houses,  payable  at  the  same  term  at 
which  rents  arc  usually  paid,  is  levied  at  the  time  when 
It  U  most  likely  to  be  convenient  for  the  contributor  to 
pay,  or  when  he  is  most  likely  to  have  wherewithal  to 
pay.  Taxes  upon  such  consumable  goods 
1210 


of  luxury  are  all  finally  paid  by  the  cons 
generally  in  a  manner  that  Is  very  convenient  for  sur. 
He  pays  them  by  little  and  little  as  be  has  ocesssksa 
buy  the  goods  ;  and  as  he  is  at  liberty,  too,  either  t» 
or  not  to  buy  as  he  pleases,  it  must  be?  his  own  tank  £  >• 
ever  suffers  any  considerable  inconveniences  frees  set 
taxes." 


Fourth  — "  Every  tax  ought  to  be  so  contrived  » 
to  take  out  and  to  keep  out  of  the  pockets  of  the  ae?*v 
as  little  as  possible,  over  and  above  what  it  brwr*  t 


of  the  state."  (, 
•  ed.  1vol.  Bro.  p.S71.) 
It  may  be,  and  in  fact  often  has 
direct  taxes,  or  taxes  laid  on  property  or  income,  or  W\ 
would  have  the  advantage  of  corresponding  bettrr  «  - 
the  first  of  Smith's  maxims  than  any  other  dtwv- 
of  taxes,  by  making  individuals  contribute  to  the  wta 
of  the  state  proportionally  to  the  revenue  whsea  tan 
enjor  under  its  protection ;  and  so,  no  doubt,  w*r»  i 
possible  to  assess  them  fairly,  such  would  be  eke  et*- 
But  the  obstacles  In  the  way  of  their  fair  and  equal 
sessment  are  such  as  can  never  be  overcome  ;  and  it* 
truth  Is,  that  taxes  on  either  income  or  property.  oV»x. 
theoretically  equal,  are  practically  the  most  um-qua)  ta> 
con  be  Imagined.    We  may  get  a  pretty  accurate  out* 
of  the  income  derived  from  lands,  houses,  funded  rr 
perty,  and  mortgages  ;  but  all  beyond  this  is  mere  re- 
work.   There  are  no  means  by  which  to  aaerru^s  Us 
amount  of  farming  capital,  stock  in  trade,  the  pivot*  A 
rived  from  them,  or  the  incomes  of  professional  r«- 
N'o  inquisition  into  the  private  affairs  of  individual*  «• 
ever  discover^ these  ^particulars.  }The£*"  ^  r*Jtbt 

th^'partlesTandPwe  need  not  dwell  on  the* imp*^ 
any  system  of  finance  that  sets  the  duty  and  the  mtr jt^ 
of  the  contributors  in  opposition,  and  makes  then  pr  - 
by  concealing  or  perverting  the  truth.  Besides,  alttonc 
these  preliminary  and  insuperable  difficulties  were  over- 
come, and  we  learned  the  capital  and  incomes  of  differs 
parties,  we  should  have  other  and  greater  dilsV  nil ii  ■  %» 
surmount  before  the  tax  could  be  fairly  assessed.  TV 
same  deduction  should  not  be  made  from  incomes  derived 
from  sources  that  are  not  equally  lasting.  To  assets  ttes 
on  a  just  principle,  the  present  value  of  different  loessr*"*, 
or  their  value  reduced  to  a  perpetuity,  would  have, 
the  first  place,  to  be  determined. 

But  it  may  be  unhesitatingly  affirmed  that  to  de  tls* 
upon  a  large  scale  would  be  quite  impracticable.  It  a 
clear,  therefore,  that  taxes  on  income  or  property  shoci«i 
not  ho  introduced,  except  as  a  dernier  resort.  as  a  i 
of  filling  the  coffers  of 
more  legitimate  sources  of 
when,  as  in  the  late  war, 
hazards. 

It  Is  besides  absurd  to  suppose,  as  has 
the  burdens  that  at  present  fall  on  the 
could  be  sensibly  reduced  by  repealing  the  duties  of.  r^*. 
sugar,  soap,  Ac,  and  imposing  in  their  stead  taxes  « 
property.  Suppose  that  the  attempt  were  mod?,  joc 
observe  what  the  result  must  be.  A  manufacturer  ea- 
ploys  a  certain  number  of  men,  who  par  HK*U  a  rear  m 
taxes  on  commodities.  Now,  if  the  taxes  that  aw  it 
present  paid  by  the  labourers  be  repealed,  those  that  ai' 
on  their  employers  must  be  equally  increased ;  so  that 
the  manufacturer  in  question  will  have  ICCSV  more  t 
pay  In  taxes  after  the  change  takes  place,  and  will  cf 
course  have  100(1/.  less  to  lay  out  on  wages.  It  u  ctw- 
sequently  contradictory  and  absurd  to  suppose  that 
can  improve  the  condition  of  the  labouring  classes'  s? 
repealing  the  taxes  that  fall  on  them  to  lay 
pitalists. 

Direct  taxes  on  property  have  been  the  I 
country  into  which  they  have  been  introduced,  and  • 

poverished  state^of  society.  To  evade  them,  people  t hit 
are  not  poor  counterfeit  povcrtv  ;  some  of  the  toe*; 
powerful  incentives  to  Industry  and  economy  are  in  cv- 
sequence  destroyed,  at  the  same  time  that  inferior  stork- 
machinery,  Ac.  ore  made  use  of.  Such  taxes  are  hr- 
sides  most  unpopular,  at  well  from  their  requiring  sa 
odious  though  ineffectual  Inquisition  into  the  afl*ir«  si 
individuals,  as  from  their  being  direct.  So  much  is  tbi- 
the  case,  that  we  are  well  convinced  that  the  raisins  <-*' 
eighteen  or  twenty  millions  by  taxes  on  income  would  t- 
felt  to  be  a  much  greater  burden,  and  would  really  l* 
far  more  injurious,  than  the  raising  of  fifty  or  sixty  mil- 
lions by  well-devised  Indirect  taxes,  such  as  the  great  i  f 
number  of  those  that  now  exist  in  Knglond. 

Luckily,  however,  indirect  taxes  have  almost  invsriabh 
been  the  greatest  favourites  both  of  princes  and  subjects*; 
and  there  are  many  solid  reasons  why  this  should  be  the 
case.  The  burden  of  direct  taxation  is  palpable  ood  ot- 
vlous.  It  admits  of  no  species  of  disguise  or  < 
but  makes  every  one  fully  m 

of  income  token  from  him  by  government.    Every  ore. 


however,  is  ext 
he  obtain 


with 
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trail ;  and  as  the  benefit*  derired  from  the  institution 
>f  government  are  neither  so  very  obvious  nor  striking  as 
o  be  easily  and  readily  felt  and  appreciated  by  the  bulk 
if  the  peonle,  there  it,  in  the  great  majority  of  cases,  a 
decided  disinclination  to  pay  a  large  amount  of  direct 
axes.  Hence  it  is  that  governments  have  so  generally 
i ad  recourse  to  indirect  taxes.  Instead  of  exciting  the 
irejudices  of  their  subjects  by  openly  demanding  a  spe- 
illc  portion  of  their  incomes,  they  have  taxed  the  articles 
m  which  these  incomes  are  usually  expended.  This  in- 
renious  plan  conceals  the  amount  of  taxation,  and  makes 
ts  payment  appear  in  some  measure  voluntary.  The  tax 
generally  paid,  in  the  first  instance,  by  the  pro- 


,  the  purcl 


mfound  it  with  the 


price 


<f  the  commodity.  No  separate  demand  being  made 
ipon  them  for  the  tax,  it  escapes  their  recollection,  and 
he  article  which  they  receive  seems  the  fair  equivalent 
if  the  sacrifice  made  in  acquiring  it.  Such  taxes  have 
.Iso  the  advantage  of  being  paid  by  degrees,  in  small 
•ortions,  and  at  the  time  when  the  commodities  are 
ranted  for  consumption,  or  when  it  is  most  convenient 
or  the  consumers  to  pay  them. 

That  indirect  taxes  labour  under  some  considerable 
I  i  sad  vantages  is  most  true,  though  these  have  been  much 
vaKgcrated.  It  is  alleged,  in  the  first  place,  that  taxes 
>n  commodities  necessarily  alter  the  natural  distribution 
if  the  capital  and  industry  of  a  country,  and  force  them 
nto  less  advantageous  channels  ;  because,  where  a  tax 
s  laid  on  a  particular  class  of  commodities,  the  pro- 
lucers,  in  order  to  raise  the  price  proportionally  to  the 
ax,  diminish  the  supply  in  the  market  by  transferring 
i  portion  of  the  capital  employed  iu  the  production  of 
he  taxed  commodities  to  some  other  business.  But  It 
s  to  be  observed  that  this  effect,  If  it  be  sensible  at  all. 
*  experienced  only  when  a  duty  is  first  imposed,  and  that 
itter  a  short  while  the  duty  is  blended  with  the  cost  of 
>roduction,  and  has  no  further  influence  over  the  distri- 
mtion  of  capital.  It  is  also  true,  that,  provided  the  tax 
ye  not  oppressive,  or  so  high  as  to  drive  capital  wholly 
rum  the  business,  it  acts  as  a  stimulus  to  invention,  and 
i lakes  those  engaged  iu  the  business  exert  themselves, 
>y  new  efforts  of  Ingenuity  and  economy,  to  find  out 
neans  of  paying  the  tax  without  adding  to  the  price  of 
he  articles  produced,  or  withdrawing  any  portion  of  their 
-apital  from  the  business.  In  many  instances  these  efforts 
lave  been  completely  successful ;  and  in  some  instances 
he  influence  of  the  tax  has  been  more  than  neutralised  by 
he  exertions  made  to  defeat  it. 

Taxes  mi  commodities  being  almost  always  paid  by  the 
.iroducers  before  they  are  sold  to  the  consumers,  they 
not  only,  it  is  said,  increase  prices  by  the  whole  amount 
if  the  duties,  but  also  by  the  profits  due  to  the  raanu- 
i  by  whom  they  have  been  advanced.   But  though 


one  year  only  ela 


lis  circumstance  undoubtedly  operates  to  increase  prices, 

iy  M.  Say,  M.  Slsmondi,  and  others.  The  Utter  has  cal. 
rulated  that  a  tax  of  4000  francs,  paid  originally  by  a 
nanuiacturer  whose  profits  were  10  per  cent.,  would,  if  the 
manufactured  commodity  only  passed  through  the  hands 
>f  live  different  persons  before  reaching  the  consumer,  cost 
the  latter  the  sum  of  6734  francs.  This  calculation  pro- 
ceeds on  the  supposition  that  he  who  first  advanced  the 
*.ax  would  receive  from  the  next  manufacturer  4400  francs, 
and  he,  again,  from  the  next,  4840  francs  ;  so  that  at  each 
step  10  per  cent,  on  Its  value  should  be  added  to  it.  "But," 
is  Mr.  Kicardo  has  justly  observed,  "  this  Is  to  sup- 
pose that  the  value  of  the  tax  would  he  accumulating  at 
compound  interest ;  not  at  the  rale  of  10  per  cent,  per  an- 
num, but  at  an  absolute  rate  of  10  per  cent,  at  every  step  of 
its  progress.  M.  Sismondl's  statement  would  be  correct  if 
five  years  elapsed  between  the  first  advance  of  the  tax  and 
the  sale  of  the  taxed  commodity  to  the  consumer  ;  but  if 
ed,  a  remuneration  of  400  francs,  in- 
give  a  profit  at  the  rate  of  in  percent, 
to  all  who  had  contributed  to  the  advance  of 
the  tax,  whether  the  commodity  had  passed  through  the 
hands  of  five  manufacturers  or  fifty/'  (Principles,  Stc. 
3d  edit.  p.  459.) 

It  is  certainly  true  that  duties  on  commodities  encou- 
rage smuggling.  "  They  tempt,"  says  Dr.  Smith, 
persons  to  violate  the  laws  of  their  country  who  arc 
of  violating  those  of  natural  justice, 
been  in  every  respect  excellent  ci- 
laws  of  their  country  made  that  a 
lever  meant  to  be  so.  ( P.  378.)  In 
consequence  of  this  tendency,  duties  on  commodities  re- 
quire the  employment  of  a  number  of  revenue  officers  ; 
and  as  they  expose  the  producers  of  the  taxed  articles  to 
considerable  inconvenience  and  hardship  from  domiciliary 
visits,  they  force  them  to  indemnify  themselves  by  making 
a  corresponding  addition  to  the  price  of  their  goods.  But 
this,  after  all,  Is  not  so  much  a  consequence  of  duties  on 
as  of  their  abuse,  or  of  their  being  carried 
ipressive  extent.  So  long  as  they  are  confined 
reasonable  limits,  the  temptation  which  they 
engage  in  smuggling  tra 
lated ;  and  it  has  been 
1311 


frequently  Incapable 
and  who  would  have 
tisens,  bad  not  the 
crime  which  nature 


again,  that  duties  so  restricted  are  uniformly  more  pro- 
ductive than  those  which  are  carried  to  such  a  height 
as  to  hold  out  any  great  encouragement  to  smuggling. 

It  may  also  be  said  that  duties  on  commodities  do  not 
fall  on  individuals  in  proportion  to  their  means  of  paying 
them  ;  and  that  while  thev  press  with  undue  severity  on 
persons  with  large  familfes,  or  who  cccupy  prominent 
stations,  they  may  be  almost  wholly  avoided  by  rich  misers 
and  those  in  the  more  obscure  walks  of  fife.  But  in 
taxation  we  have  only  a  choice  of  difficulties.  However 
desirable,  it  is,  as  already  seen,  quite  impossible  to  tax 
individuals  in  proportion  to  their  incomes ;  and  as  any 
attempt  to  impose  an  equal  income  tax  would  not  only  be 
sure  to  fail,  but  would  be  attended  with  the  most  dis- 
astrous effects,  resort  must  necessarily  be  had  to  the  best 
practicable  taxes,  that  is,  to  duties  on  commodities. 
And  it  does  not  really  appear  that  such  duties  can  be 
considered  at  unequal.  If  duties  be  laid  on  sugar  or 
wine,  those  who  abstain  from  their  use  will,  of  course, 
escape  them ;  but  those  who  use  such  articles  have  no 
good  right  to  complain  of  this,  seeing  that  they  may  also, 
by  exercising  the  same  self-denial  as  the  others,  exempt 
themselves  from  the  duties. 

Taxes  on  commodities  are  most  commonly  divided 
into  two  great  classes  ;  the  one  consisting  of  external  or 
frontier,  and  the  other  of  Internal  duties.  The  first  class, 
called  in  Kngland  customs  duties,  are  principally  charged 
on  commodities  brought  from  foreign  parts  on  their  im- 
portation into  a  country,  and  sometimes  also  on  native 
commodities  when  exported.  The  second  class,  which 
are  here  called  excise  duties,  are  charged  on  certain  ar- 
ticles produced  within  a  country,  and  Intended  for  homo 
consumption.  In  addition  to  these  great  sources  of  In- 
direct taxation,  duties  are  sometimes  laido 
other  materials  necessary  to  the  completion  of « 
other  contracts,  on  the  liberty  to  use  certai 
to  exercise  certain  privileges,  Ac. 

Customs  duties  formed  an  important  branch  of  the 
public  revenue  of  most  ancient  states,  and  In  modern 
times  they  have  been  very  extensively  imposed.  In  Kng- 
land they  hare  been  charged  from  a  very  remote  period  , 
and  though  inconsiderable  at  first,  they  have  increased 
with  the  Increase  of  civilisation  and  commerce,  till  they 
have  long  formed  one  of  the  most  copious  sources  of  the 
public  revenue.  The  various  duties  were  collected,  for  the 
first  time,  in  a  book  of  rates,  or  tariff,  published  in  the 
reign  of  Charles  II. ;  but  there  Is  hardly  a  year  In  which 
the  customs  duties  do  not  undergo  considerable  modifi- 
cation*. It  is  now  the  practice  to  consolidate  the  different 
acts  imposing  or  varying  the  customs  duties  before  they 
become  inconveniently  numerous  ;  and  tariffs,  or  tables 
of  duties,  drawbacks,  &c,  are  annually  published  for  the 
convenience  of  merchants  and  others. 

Owing  principally  to  the  vast  increase  of  the  commerce, 
wealth,  and  population  of  the  country,  but  partly  also 
to  the  Increase  of  the  rates,  the  progress  of  the  customs 
duties  has  been  quite  extraordinary.  The  revenue  de- 
rived from  the  customs  duties  In  1596,  in  the  reign  of 
Elisabeth,  amounted  to  no  more  than  50,000/.  In  1613, 
it  had  increased  to  148,075/.,  of  which  no  less  than 
109,572/.  was  collected  in  London.  In  1660,  at  the  Re- 
storation, the  customs  produced  4x1,582/.;  and  at  the 
Revolution,  in  1689,  they  produced  781 ,987/-  During  the 
reigns  of  William  III.  and  Anne,  the  customs  revenues 
were  considerably  augmented,  the  nett  payments  into  the 
exchequer  in  1712  being  1, 315,422/.  During  the  war  ter- 
minated by  the  peace  of  Paris  in  1763,  the  nett  produce  of 
the  customs  revenue  of  Great  Britain  amounted  to  nearly 
2,000,000/.  In  1792,  it  amounted  to  4.407,000/.  In  1815, 
at  the  close  of  the  war  with  revolutionary  France,  it 
amounted  to  1 1 ,300,000/.;  and  in  1840,  the  customs  revenue 
of  the  United  Kingdom  amounted  to  23.341.813/.,  of  which 
Great  Britain  furnished 21. 209.0*2/.,  and  Ireland  2,132,731/. 

InditoreiUly  oTsdl  wrts^o^coTnmod"tVcs,,  Whether' ex- 
ported or  imported  ;  the  duty  on  wool  sent  to  the  Ne- 
therlands, France,  Ac.  being  formerly.  In  fact,  the  prin- 
cipal item  In  the  customs  revenue.  Hut  for  a  long  time 
past  customs  duties  have  been  almost  exclusively  laid  on 
imported  articles  ;  those  laid  on  exports  being,  in  most 
instances,  imposed  rather  to  check  or  prevent  the  export- 
ation of  the  articles,  than  in  the  view  of  raising  revenue. 

Customs  duties,  when  judiciously  imposed,  and  confined 
within  reasonable  limits,  are  perhaps  the  least  excep- 
tionable of  all  taxes.  {See  Customs.)  But  if  they  be 
carried  to  such  a  height  as  to  give  any  overpowering  sti- 
mulus to  smuggling,  they  contradict  and  defeat  the  very 
purpose  for  which  they  are  Intended.  Our  finance  ml. 
nisters  have  not,  however,  been  sufficiently  alive  to  this 
obvious  consideration.  There  can  be  no  articles  better 
fitted  to  bear  customs  duties  than  tobacco  and  spirits  ;  but 
the  duties  with  which  they  are  loaded  arc  so  extrava- 
gantly high  that  they  occasion  a  great  deal  of  smuggling, 
with  its  acrompanylng  crime  and  demoralization,  aud 
would  certainly  be  a  good  deal  more  productive  were  they 
reduced.  The  existing  duties  on  brandy  and 
the  very  worst  in  our  tariff; 
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they  would  be  about  the  verv  best  were  they  reduced 
from  22*.  Gd.  to  k#.  or  lOf .  a  gallon. 

A « alrcadx  Mated,  the  rust  Dins  revenue  of  1  MO  arm  runted 
t  r£\,;u\,*\it. ;  and  we  hesitate  not  to  affirm  that  no  equal 
amount  of  revenue  was  ever  raised  in  any  country,  or  in 
any  period  of  time,  with  so  little  difficulty  and  inconve- 
nience. The  assessed  taxes,  exclusive  of  the  land-tax, 
produced,  in  1H40, 2,971,006/.;  and  no  one  familiar  with  the 
facts  can  doubt  that  their  payment  produced  more  irrita- 
tion, and  was  regarded  as  a  greater  burden  by  the  public, 
thau  the  payment  of  the  customs  duties,  though  the  latler 
brought  between  six  and  seven  times  as 
of  income  into  the  coffers  of  the  treasurj 
The  customs  revenue  of  1840 

lOd.  per  cent,  on  its  gross 
charge  of  10/.  8*.  3d.  ou 


hip  customs  revenue  oi  imi 
Britain  at  a  charge  of  4/.  18s.  1ft 
produce ;  and  tu  Ireland,  at  a 


f.  —  The  next  great  branch  of  the  public 
consists  of  inland  or  excise  duties ;  that  is,  as 
already  seen,  of  duties  charged  on  certain  commodities 
I  reduced  or  manufactured  at  home.  * 

Excise  duties  were  introduced  into  England  by  the 
L  mg  Parliament  in  1643  ;  being  then  laid  on  the  makers 
and  venders  of  ale,  beer,  cider,  and  perry.  The  Royalists 
soon  niter  followed  the  example  of  the  Republicans,  both 
parties  declaring  that  the  excise  should  be  continued  no 
longer  than  the  termination  of  the  war.  But  it  was  found 
too  productive  a  source  of  revenue  to  be  again  relin- 
quished ;  and  when  the  nation  had  been  accustomed  to  it 
lor  a  few  years,  the  parliament  declared,  in  1549,  that  the 
'*  impost  of  excise  was  the  most  easy  and  indifferent  levy 
that  could  be  laid  upon  the  people.  It  was  placed  on  a 
new  footing  at  the  Restoration  ;  and  notwithstanding 
Mr.  Justice  Blackstone  says,  that  "  from  its  first  original 
to  the  present  time  its  very  name  has  been  odious  to  the 
people  of  England  M  (Com.  book  I.  c.  8.),  it  has  continued 
progressively  to  gain  ground  ;  and  it  Is  at  this  moment 
imposed  on  several  most  important  articles, and  furnishes 
nearly  a  third  part  of  the  entire  public  revenue  of  the 
kingdom.   See  Excise  Duties. 

Some  excise  duties  that  were  justly  objected  to  have 
been  repealed  within  these  few  years  ;  and  with  the  ex- 
ception of  the  duty  on  glass,  which  interferes  injuriously 
with  the  manufacture,  we  are  not  sure  that  there  is  one 
of  the  existing  duties  that  can  be  fairly  objected  to  on 
principle,  though  the  rate  of  duty  might,  In  some  in- 
stances, be  advantageously  reduced.  We  subjoin  an  ac- 
count of  the  articles  subject  to  excise  duties  in  Great 
Britain  in  1840.  with  the  nett  produce  of  the  duties  in  the 
le  year. 
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It  has  been  said  that  the  excise  duties  "  greatly  raise 
the  cost  of  subsistence  to  the  labouring  classes.  But 
this  assertion  has  really  no  solid  foundation.  Wc  have 
seen  above  that,  in  1840,  the  excise  duties  in  Great 
Britain  produced  13386,774/.  Now  of  this  sum  the  duties 
on  spirits,  malt,  and  licences,  produced  9,905,937/.  In 
tact,  the  only  excise  duty  that  can  be  said  to  fall  on  a  ne- 
cessary of  life  is  that  on  soap,  which  produced  in  1840  (In 
Great  Britain)  40C70V. ;  and  as  the  population  of  Great 
Britain  amounts  nt  present  to  above  18,600,000.  the  soap 
tax.  at  an  average.  does  not  impose  a  burden  of  above  10rf. 
a  year  on  each  individual  t  If  we  estimate  its  annual 
pressure  on  a  labouring  family  of  five  persons  at  Is.  (id., 
we  shall  not  be  within,  but  considerably  beyond  the 
mark.    In  Ireland  there  la  no  tax  on  soap. 

Latterly  some  reductions  have  been  made  in  the  duties 
pn  glass.  Still,  however,  they  are  most  objectionable, 
Inasmuch  as  they  interfere  most  materially  with  the  pro- 
roses  carried  on  in  the  manufacture,  and,  by  obstructing 
the  introduction  of  new  discoveries  and  improved  me- 
thods, enhance  the  prices  of  the  articlein  a  much  greater 
degree  than  might  be  Inferred  from  the  amount  of  the 
duty. 

The  only  taxes  In  the  departments  of  customs  and  ex- 
cise, or  of  the  revenue  generally,  that  can  be  truly  said 
to  fall  on  articles  necessary  to  the  labourer  are,  besides 
hoap,  those  ou  tea,  sugar,  and  one  or  two  more.  It  is 
pretty  certain  that  the  duties  on  tea  and  sugar,  which  are 
by  far  the  most  important,  might  be  materially  reduced 
without  affecting  the  revenue;  and  the  presumption  Is 


that  the  duty  on  sugar,  which  enters  so  largely  into  r  : 
descriptions  of  food,  will  be  speedily  reduced,  and  C< 
trade  In  it  placed  on  an  entirely  new  footing. 

Even  though  they  were  not  required  by  the  pub  be  n. 
igencies,  the  duties  on  spirits  obstruct  a  pernicious  he  . 
and  should  not  be  given  up.  They  sure  the  best  of  t 
|>ossible  duties  ;  and  the  only  thing  tu  be  attend**)  t* 
their  imposition  is,  not  to  carry  them  to  such  a  height  -* 
to  defeat  their  operation  by  encouraging  smuggling.  V  c 
have  yet  to  learn,  supposing  they  are  not  earned  bey«c 
this  limit,  that  a  single  good  objection  can  be  mac*  U 


The  obscurity  and  complexity  of  the 
been  justly  complained  of ;  in  this  respe< 
have  been  materially  improved  of  late 
which  they  arc 


The  capacity  of  a  tax 
depends  partly  on  the 


to  raise  a  vrrv.  r 
exteot  of  the  detra.rf 
for  the  taxed  article,  and  partly  on  the  means  of  pre- 
venting its  being  smuggled  or  the  duty  evaded .  Ever, 
tax.  by  raising  the  price  of  the  article  on  which  it  is  l»«f 
has  a  tendency  to  bring  it  within  the  command  of  a  smaller 
number  of  purchasers,  and  to  lessen  its  consumption  ax 
individual  who  might  be  able  and  disposed  to  pay  ft  a 
bottle  of  duty  on  wine  might  neither  have  tbe  mraj  «  ~  •' 
the  Inclination  to  pay  2s.  or  3s.;  and  instead  of 
augmented,  the  revenue  might  be  diminished  by  earfc  rt 
increase  of  duty.    And  hence,  whenever  the  duties  <c 

commodities  are  raited  beyond  certain  limits,  shar, 

however,  it  is  impossible  to  define  d 
they  necessarily  vary  according  to  the  < 

l  duties,  the  varying  taste*  aad   .  - 


es  of  society. 


as  to  I 

Variations  in  the  i 
modities  have  exactly  the  same  effect  on  their  price,  and 
consequently  on  their  consumption,  as  cwrr*j-u&ii-; 
variations  lu  the  cost  of  production.    But  it  is  dear  tfest 
any  reduction  in  the  price  of  article*  the  necessary  cost 
of  which  is  very  considerable,  and  can  therefore  be  uW 
only  by  the  rich,  would  not  so  powerfully  increase  Cfcdr 
consumption  as  an  equal  reduction  in  the  price  of 
cheaply  produced  commodities  in  general  demand.  Tfcas, 
a  reduction  of  23  or  even  50  per  cent,  in  the  price  ot 
coaches,  would  not  add  greatly  to  the  demand  for  tlieae  , 
for,  notwithstanding  this  reduction,  they  would  stdi  r* 
luxuries  for  which  none  but  the  rich  could  afford  to  pa> 
Rut  a  reduction  of  25  or  30  per  cent,  in  the  price  of  tea. 
sugar,  beer,  gin,  or  any  article  in  general  demand,  w&M 
extend  its  consumption  In  a  much  greater  ratio.  TV? 
reason  is  plain.  The  lower  classes  form  by  far  the  most 
numerous  portion  of  society ;  the  article* 
others  of  the  same  description,  are  highly  e 
them,  and  are,  even  at  their  present  prices, 
consumed.    But  a  reduction  of  a  halt,  or  ev 
from  their  price,  would  add  prodigiously  to  the 
for  them.    It  would  enable  their  present  consumers  t? 
use  them  in  larger  quantities ;  while  It  would  at  the  saaw 
time  bring  many  of  them  fully  under  the  command  ctf  s 
very  large  class.' by  whom  they  are  now  used  as  tuxtrnes 
only  on  rare  occasions.    The  history  of  taxation  in  tan 
ana  other  countries  fullv  confirms  this  statement.  Wbra 
carried  beyond  due  limits,  taxes  on  commodities  cease  to 
be  productive,  and  recover  that  quality  wheti  they  are 
reduced.    There  is  much  truth  in  the  shrewd  remark  of 
Dr.  Swift,  that  in  the  arithmetic  of  the  custom*  two  arrl 
two  do  not  always  make  four,  but  sometimes  only  one. 
In  11*08,  the  duty  ou  coffee  was  Is.  7  jd.  per  lb. ;  the 
quantity  entered  lor  consumption  that  year  being  l,0h9.£d 
lbs.,  producing  a  nett  revenue  of  161,^40/.   in  the  course 
of  the  year  the  duty  was  reduced  to  Id.  per  lb. .  and  next 
year  no  fewer  than  9,251,837  lbs.  were  entered  for  borne 
consumption,  producing  a  nett  revenue  of  24.*>.  i>r 
coffee  duty  has  siuce  been  lowered  to  6rf.  ;  and  la 
quantity  entered  fo r  consumption  Is  now  (IMS)  alxut 

The  history  of  the  duties  on  tea,  spirits.  wioef1u£sr 
and  indeed  ol  every  other  article  in  extensive  demarj. 
is  precisely  similar.     When  carried  to  an  oppress*?' 
height,  the  duty  either  occasions  the  use  of  the  article  to 
be  given  up;  or,  which  is  the  most  common  case,  it  rrul, « 
it  be  supplied  through  clandestine  channels  in  driUno 
of  the  law.   But  when  the  duty  is  moderate,  a  taste  for 
the  article  is  diffused ;  and  the  profits  to  be  made  tf 
trampling  on  the  law  not  being  sufficient  to  remunerate 
the  smuggler,  he  is  forced  to  abandon  his  hazardous  <<c- 
cupation,  and  the  article  is  wholly  supplied  through  legi- 
timate channels.    After  the  various  disastrous  conse- 
quences entailed  on  the  country  by  the  exorbitant  beurbt 
to  which  many  duties  were  carried  previously  to  1*2'. 
and  the  signal  advantages  that  have  resulted  to  the  rtv 
venue  and  the  public  f  rom  their  I 
it  may  be  hoped  that  the 
with  more  attention  in  future. 
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d  to  such  a  height  at  to  oppose  any 
to  the  free  circulation  of  projicrty,  or 
i  of  necessary  deeds,  they  become  ex- 


The  attempts  that  have  been  made  in  Great  Britain 
uul  elsewhere  to  suppress  smuggling,  and  at  the  same 
lme  to  maintain  exorbitant  duties,  have  all  signally 
"ailed.  It  has  been  ihvariably  found  that  no  severity  of 
he  law,  nor  vigilance  on  the  part  of  the  officers,  can  pre* 
'cnt  the  smuggling  of  commodities  loaded  with  excessive 
luiiet.  At  this  moment  it  Is  supposed  that  from  600,000 
O  600,000  gallons  of  foreign  brandy  and  geneva  find 
heir  way  into  our  market  without  paying  any  duty,  in 
leflance  of  the  coast  guard,  and  or  all  the  other  ma- 
chinery for  keeping  them  out.  Large  quantities  of  to- 
>acco  are  also  smuggled.  In  fact,  there  are  no  means 
>f  effectually  putting  down  smuggling  other  than  a  re- 
luction  of  duty.  The  very  severity  of  the  laws  prevents 
heir  execution.  It  creates  a  sympathy  in  favour  of  the 
muggier  i  it  stimulates  the  trader  to  corrupt  the  officer 
o  conceal  a  fraud ;  and  it  makes  the  officer  overlook 
chat  he  might  otherwise  discover. 

Stamp  Duties.  —These  duties  form  the  next  most  im- 
>ortant  branch  of  the  public  revenue,  after  the  customs 
ind  excise.  They  arc  mostly  laid  on  the  parchment  or 
japcr  on  which  certain  deeds,  contracts,  receipts,  ac- 
luittances,  bills  of  exchange,  newspapers,  policies  of  in- 
u  ranee,  indentures  of  apprenticeship,  &c.  are  written  or 
•  .'intcd  ;  and  derive  their  name  from  the  parchment  or 
>a(>er  being  impressed  with  a  stamp  stating  the  amount 
>t  the  duty.  When  Imposed  on  fair  principles,  and  not 
rarried  to  too  great  a  height,  stamp  duties  seem  to  be  one 
if  the  most  legitimate  sources  of  revenue.  They  assist 
n  authenticating  legal  instruments,  and  render  it  much 
nore  difficult  than  formerly  to  forge  deeds  of  any 
taudlng^  It  ^needless,  perhaps,  to  say,  that 

crious  obstacle 

0  the  execution 

oedingly  injurious.  Perhaps' the  duty  on  fire  insurance 
»  the  most  objectionable  of  the  existing  stamp  duties, 
t  amounts  to  3.».  per  cent,  on  all  property  insured  ; 
whereas  the  premium  paid  to  insurance  offices,  for  com- 
nun  risks,  is  no  more  than  If.  6rf.  per  cent.,  or  only 
i all"  the  duty.  Thus,  if  a  person  wish  to  insure  1000/.  on 
dwelling-house,  a  shop,  warehouse,  or  other  commonly 
tazardous  property,  he  pays  I".  to  an  insurance  office 
s  an  indemnification  for  the  risk,  and  30s.  to  government 
□r  leave  to  enter  into  the  transaction.  So  exorbitant  a 
luty  cannot  be  too  severely  condemned.  It  discourages 
hat  providence  and  foresight  the  encouragement  of 
.  In.  h  ought  to  be  an  object  with  all  prudent  govcrn- 
nents ;  aud  it  is  the  principal  cause  that  much  property 
s  not  insured  at  all,  and  that  what  is  insured  is  seldom 
uflicieutly  covered.  Every  individual,  in  fact,  who  in- 
ures any  commonly  hazardous  property,  is  obliged  to 
►ay  three  times  as  much  as  the  risk  is  really  worth. 
Jnder  such  circumstances,  the  wonder  certainly  is,  not 
hat  a  great  deal  of  property  is  uninsured,  but  that  such 

1  not  the  case  with  a  great  deal  more.  Seeing  the  vast 
mportance  of  insurance,  it  may  w  ell  be  doubted  whether 
t  ought  to  be  charged  with  auy  duty,  however  slight, 
lut  were  the  duty  fixed  at  0d.  per  cent.,  or  at  hall  the 
iremlum,  its  influence  in  repressing  Insurance  would  not 
>c  very  sensible  ;  and  the  increase  of  business  to  which 
uch  a  reduction  of  the  duty  would  lead  would  be  so  very 
reat,  that  we  have  little  doubt  that  in  a  few  years  the 
educed  duty  would  yield  nearly  as  large  a  rcveuue  as  is 
icrivcd  from  the  present  exorbitant  duty. 

The  duties  on  legacies,  and  on  the  probates  of  wills, 
ire  included  under  the  head  of  Stamp  Duties,  of  w  hich 
hey  arc  very  important  items.  These  duties  affect  only 
•crsonal  or  moveable  property.  The  first,  or  legacy  duty, 
aries  according  to  the  propinquity  of  the  successor ; 
x  ing  1  per  cent,  on  property  devolving  on  children  and 
ineal  heirs,  3  per  cent,  on  property  devolving  on  bro- 
hers  and  sisters,  4  per  cent,  on  property  devolving  on 


10  per  cent,  on  property  devolving  on 
The  probate  duty  varies  according  to  the 
of  property  in  the  will.  The  duties  on  stage  and 
lackney  coaches,  gold  and  silver  plate,  &c,  come  under 
he  head  of  Stamps. 

J. and  Tax  The  existing  land  tax  originated  in  1092, 

teing  intended  to  replace  the  subsidies  and  such  like 
-rants  previously  made  to  the  crown.  According  to  the 
al  nation  at  which  it  was  assessed,  it  was  foun>i  that  a 
barge  of  Is.  per  pound  on  the  rental  of  the  country  pro- 
uccd  500.000s.  No  subsequent  change  has  been  made  in 
his  valuation.  The  tax,  which  was  annually  voted, 
isually  amounted  to  4s.  per  pound  of  the  valued  rent.  In 
794,  it  was  made  perpetual  at  that  rate,  leave  being  at  the 
sine  time  given  to  the  proprietors  to  reduce  it. 

The  land  tax  has  always  been  very  unequal.  When 
m  posed,  the  proprietors  friendly  to  the  Revolution  re- 
urned  their  estates  at  a  much  higher  value  than  those 
ttached  to  the  House  of  Stuart.  The  different  degrees 
1  improvement  that  have  since  taken  place  in  the  various 
i  -m  ict*  of  the  country  have,  in  some  Instances,  tended  to 
orroct  the  Inequalities  iu  the  original  imposition  of  the 
ax  ;  but  their  more  common  effect  has  been  to  increase 


I2J1 


Attested  Taxes.  —  These  form  the  fourth  great  head  oi 
revenue.  They  include  the  duties  on  windows,  servants, 
horses,  carriages,  armorial  bearings,  game,  Ac.  The 
house  duty,  that  used  to  be  oue  of  the  principal  items  in 
the  assessed  taxes,  has  been  recently  repealed.  A  hearth 
tax,  or  duty  proportioned  to  the  number  of  fireplaces  in 
a  house,  was  established  in  this  country  at  a  very  early 
period  ;  but  owing  to  its  being  necessary  to  the  assess- 
ing of  the  tax  that  the  government  officers  should  bo 
admitted  to  view  the  Inside  of  each  bouse,  the  hearth  tax 

•SnVill^Mary,  C.TP1rhis™Utute  £«'  hearth 
money  not  only  a  great  oppression  to  the  ixwrer  sort, 
but  a  badge  of  slavery  upou  the  whole  people,  exposing 
every  man's  house  to  be  entered  into  and  searched  at 
pleasure  by  persons  unknown  to  him;  and  therefore 
to  erect  a  lasting  monument  of  their  majesties'  goodness 
in  every  house  in  the  kingdom,  the  duty  of  hearth  money 
was  taken  away  and  abolished." 

But  six  years  afterwards  "  the  prospect  of  this  monu- 
ment of  goodness  was,"  to  use  Blackstone's  words, 
"  somewhat  darkened,"  by  the  passing  of  an  act  (7  Will. 
111.  c.  18.)  laying  a  duty  on  all  inhabited  houses  ex- 
cept cottages,  ami  also  on  windows.  These  duties  were 
afterwards  considerably  increased :  they  were,  how- 
ever, materially  modified  within  the  last  few  years  ;  and 
neither  the  existing  window  tax,  nor  the  house  tax  previ- 
ously to  its  repeal,  could  be  said  to  be  oppressive.  Indeed, 
out  of  •2,8.r>0/j37  inhabited  houses  In  Great  Britain  in  1831, 
only  442,482,  or  not  a  sixth  part  off  the  entire  number, 
paid  duty  in  1833.  All  houses  below  10/.  a  year  of  rent 
ipted  from  the  duty ;  the  rate  of  charge  on 
sessed  being  Is.  6rf.  per  pound  on 
10/.  to  20/.  a  year.  Is.  3d.  per  pound 
on  those  worth  from  20/.  to  40/.,  and  2j.  lOrf.  per  pound 
on  those  worth  40/.  and  upwards.  The  assessed  taxos 
do  not  extend  to  Ireland.  The  cost  of  their  collection 
amounted,  in  1840,  to  4/.  lis.  lOd.  per  cent,  of  the  gross 
produce. 

The  house  tax  being  assessed  according  to  the  rent,  it 
frequently  happened  that  private  houses,  shops,  and 
taverns  in  towns,  were  assessed  in  a  larger  sum  than  the 
finest  houses  of  the  nobility  and  gentry  in  the  country. 
There  was  not,  however,  any  injustice  in  this  ;  for,  in 

Fioint  of  fact,  had  any  attempt  been  made  to  let  the 
atter,  they  would  rarely  have  found  a  tenant  or  brought 
any  rent.  This  apparent  inequality  afforded,  however, 
a  convenient  topic  for  declamation,  aud  for  raising  an 
outcry  against  the  tax,  which  was,  in  consequence,  re- 
pealed in  Ik35. 
With  the  exception  of  the  duties  on  the  postage  of 


letters,  which  have  been  noticed  elsewhere  (see  Post 
Orrics),  the  observations  now  made  will  probably  suf- 
fice to  give  the  reader  a  genera)  idea  of  the  principles 


on  which  taxes  should  be  imposed,  and  of  the  leading 
characteristics  of  the  principal  taxes  now  in  force  in  this 
country. 

Coileetion  <\f  Taxes.  — Taxes  In  Great  Britain  are  almost 
wholly  collected  by  government  officers,  paid  by  salaries. 
The  customs  duties,  the  excise  duties,  and  the  duties  on 
stamps,  w  ith  the  assessed  taxes,  are  each  under  the  ma- 
nagement of  a  particular  department,  having  at  its  head  a 
board  of  commissioners,  with  various  classes  of  inferior 
officers.  The  |iost  office  revenue  is  managed  hy  a  post- 
master-general and  a  principal  secretary.  The  heads  of 
the  different  revenue  departments  correspond  with  and 
receive  their  instructions  from  the  treasury,  to  which  is 
committed  the  charge  of  supervising,  controlling,  and 
regulating  all  matters  connected  with  the  assessment  and 
collection  of  taxes.  The  number  of  commissioners  in 
the  different  revenue  boards  was  formerly  much  greater 
than  at  present ;  and  it  is  contended  by  some  very  high 
authorities  that  their  number  might  still  be  advantage- 
ously reduced,  and  that  the  whole  responsibility  should 
rest  with  the  head  of  each  department.  Various  reforms 
and  retrenchments  have  been  also  Introduced  into  the 
subordinate,  departments,  and  not  a  few  abuses  have 
been  rectified  in  the  assessment  and  collection  of  most 
duties.  Perhaps  the  only  very  material  reforms  that 
need  now  be  looked  for  in  this  department,  must  arise 
rather  from  changes  and  modifications  of  duties  than 
from  any  changes  in  the  way  in  w  hich  they  arc  charged 
and  collected.  The  reduction  of  the  present  exorbitant 
duties  on  h randy,  geneva,  and  tobacco,  by  taking  away 
an  overwhelming  temptation  to  their  clandestine  im- 
portation, would  enable  a  large  saving  to  be  effected  in 
the  customs  departments/ at  the  same  time  that  it  would 
be  productive  of  various  other  beneficial  consequences. 
In  the  excise  there  remains  little  to  be  amended  ;  and 
were  the  glass  duties  repealed,  and  the  regulations  as  to 
some  of  the  other  duties  simplified,  the  system  would 
have  received  all  the  perfection  of  which  it  seems  capable. 
Those  who  wish  ior  further  information  on  the  sub- 


jects treated  of  in  this  article  may  consult  the  artid!»ai>ji 
luxation  in  the  new  edition  of  the  Encyclopa-dia*^. 

f         1 1  it  p    £^ i C- f  iJt-}  Jf    fa  F  t  f§\£  i XJ^4** Jt  ^  C^sf#> £ f C*4*7^    fa* 4^0^10 ■ 

M  Culloch's  edition  of  the  Wealth  oj  SatioM,  Ac. 
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Hop*  .... 

4,932,080 
302,906 

* 

341,440 

Wine                  •               -  - 

1,846,057 

1.849,710 

- 

i  -  :  : 

SuKumdMolWN  - 

1,-  '-.'-■! 

• 

4,827,019 

• 

4^5Oj017 

Tea      -              -              *  - 

3.362.035 

- 

3.658.800 

- 

3,4723*4 

i '  i:>t1Vi*             .                 .                 -  • 

684,979 

779,115 

• 

921349 

Tobacco  and  Snuff"             •  • 

-..■'■1^1  : 

A.    All  lCfcQ 

27,851,192 

3,495,687 

338A,1VS 

z7  wJKf.  A  * » 

flutter           -  • 

251,665 

2I3.07S 

867377 

Cheese  ... 

113,907 

- 

105,219 

• 

117379 

Currant*  and  Raisins 

300,828 

• 

32*382 

• 

359.8SO 

Com      -             «             -  • 

186,760 

- 

1,098,778 

• 

1,15«340 

Cotton  Wool  and  Sheep's  Imported  • 

714,444 

649/179 

- 

784.491 

Silk      *               •               *  • 

254.874 

• 

262301 

• 

240,628 

Hide**  and  Skin*              -               •  • 

61,478 

- 

62,822 

- 

40,404 

I'aflCT        •                •                    -  * 

641,788 

629,817 

- 

483,982 

stMP  . 

810,813 

• 

781,168 

• 

80S,2©1 

<' andlcs  mad  Tallow 

184,669 

- 

182,000 

• 

196.2S6 

7,632 

- 

8,447 

- 

M17 

Glass      •              •  ... 

688^37 

718,318 

* 

748353 

Brick*.  Tiles,  and  Slates     •  . 

SIS.  VL'm 

463  426 

513380 

Timber  ... 

1,472,618 

1,603,194 

1,730361 

Auction*           •              -  - 

285,186 

298,404 

316,246 

Kxcise  Licences           .               .  > 

1,023,202 

- 

1,028,685 

1.044,113 

Pet  Horse  Duties 

241.266 

- 

228,251 

• 

216.636 

M iscellaneous  of  Customs  and  Excise      .  . 

1.496.3G6 

1346,716 

10,117,218 

i/  r 

10,7S0,237 

9,261,669 

ToTAl  CUSTOMS  akd  Excis- 

*  • 

1  -   IIS  tt£t 

3*,1  i7,SO> 

STAMPS. 

Deeds  and  other  Instruments  - 

1,663,720 

- 

1399,283 

• 

i  ,710333 

Probates  and  Legacies           -  - 

2,192,231 

• 

2,017,686 

1,098.078 

(Marina 
Insurance  _ 

241,856 
coi  -at 

* 

292,978 

299398 

'*4J  *W  1 
rJXl 

Bills  of  Exchange,  Bankers'  Note* 

.  -r  I  ./y, 

7  >>S ,  1  LrJ 

4  <S  i  /J  *  J 

*f 111 

Nes  *j»aj>er*  And  Adrertlsrments      -  * 

«■  a  OTS 
l,Jt  * 

**r.  in*.'. 

Stage  Coaches        -  ... 

494,284 

497,216 

43S/>I7 

Receipts      .              .               .  . 

173,825 

173,047 

- 

1 75,070 

Other  Stamp  Duties           •  ■ 

468,784 

7.212,4*7 

 469,001 

7,217,264 

1 1 3,I>o 

7,187323 

ASSESSED  AND  LAND  TAXES. 

Land  Tun         ■             -             *  * 

1.184,830 

• 

•  • 

1,174,100 

- 

1,181,283 

Windows        •               •               -  m 
Serrants               •               •               -  - 

1,261361 
201.018 

1,298322 
201.482 

m 

1,404,64. 
216^23 

I |  <  JTa\OS                   •  **•*• 

3177  477 

• 

. 

*  * 

*  l ,  1 ,  o 

Carriage*              •              -              .  • 

441,747 

• 

447,467 

- 

481.499 

Dogs  • 

146,200 

- 

159,842 

170^51 

Other  Assessed  Taxes           *  - 

278.941 

T  <J03  0K5 

X,**0,T/» 

266,880 

1  932389 

tSo^ls 

Post  Oftics      -             .  • 

¥  "ISO  764 
VWi  os 

*  s» 

4. 151.28- 
1 34t34» 

Ctowx  Lajim          •                •  « 

•  - 

347A14 

• 

•  • 

312.574 

248,310 

*  • 

Tot  At.  IjtcoMB  ... 

51,278,928 

52.05*349 

•  as 

Excess  of  Expenditure  oxer  Income  ■ 

441,819 

1381,938 

•  «■ 

1.7VV-4J 

■ 

51,720,747 

43,440487 

•  • 

43,444^053  ] 

I 
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TAXATION. 

a  during  1838, 
Amount  of  each. 


Kingdom  d 


EXPENDITURE. 


1838. 


1H39. 


1M0. 


REVENUE:-! 

CWU  { fu*ton 
Department*  \  Esciae 

PrerentlTe  Serrice, 


Land  Guard,  Re  Term* 


A  i«vwil  Tans  ... 
Other  Ordinary  Revenues      ■  * 
superannuation  and  other  Allowance* 


Total 

PUBLIC  DEBT. 
Interest  of  Permanent  Debt 


xchequer  Hill* 
Tot *x  Dbst 


CIVIL  GOVERNMENT:  — CtWJ  Utt — 
fries  Pnrm. 

Salaries  of  the  Household,  Tradesmen'*  Bill* 
The  Allowances  to  the  several  Branches  of 
the  Royal  Family,  and  to  hi*  Royal  High- 
imss  Leopold  Prince  of  Cobourg  ,'now  Kin« 
of  the  Helipan*  I  *  -  -  . 
The  Lord  Lieu  tenant  of  Ireland'!  Etta  bl  Un- 
fit nit 


The  Salaries  and 
Parlii 


CtrU  De 


the  Houses  of 


Allowances  . 
Other  Annuities,  Pension*,  and  Huperannu- 
atlon  Allowances  on  the  Consolidated  Fund 
I  an  the  (iros* 

,  Clrll 


DIPLOMATIC. 

Foreign  M blister*'  Salaries  and  Pensions 
Consuls'  Nalarlc*  and  Superannuation  Allow - 

I  >i*burseroent«,  Outfit,  ke. 
Total. 


Nary. 


Ordnance. 


Army  and  Ordnance,  Insurrection  in 
China  Eipeditton 
Bounties.  *c.  for  promoting  1 
Public  Works 


L. 


x4.xlx,5*0 


xH.VW.llx- 
7xO,9xS 


371.800 

308,000 
33,869 
14X.I93 


357,576 
6x1 


554,181 

5fiX,191 

417.966 


lSx.OxS 
6X.198 


tea 


(30,399) 
3,046,867 
1x4.530) 


19.01  x) 
l,xl9,633 

tern 

165,058 


Pay  menu  out  of  the  Revenue  of  Crown  I  .and*,  tor  I m prove- 
mrnl*  and  various  Public  Service* 


Pm|  Office    C barer*  of  Collection  and  other  Payment* 
Qnrrantlnc  and  V*  Arvhoutlne,  Ftt*btt*hmenls 
.Mltcellaneou*  Services  not  classed  under  the 


Memorandum : 
The  Amount  of  Terminable  Annuities  on  5th  January  was 
In  corresponding  Perpetuities,  as  estimated  by  Mr.  Ftn- 


I  No  part  of  this  Income  to  at  present 
he  ^errant*  and  establishment  of  the 
t  year  was  S4.0UIV. 
1215 


570.1*9 


x.o5«t,47o 

iM,tia 

XO9.T03 
5x,tl3 
37M0I 


X,SI8,500 


x9.f5i.oio 


1 ,6:8,319 


1 ,538,339 


lx.7x0.750 

500,000 

13.4M 
»9<J,*G4 

144,731 
676.K35 
134,V34 


51.7W.747 


4,898.173 
1,830,654 


8.461,519 


x8,.'.»»,m«i 

•46,701 


37I.SOO 


35,163 
139,358 
411.763 


367.033 
1,546 


58.*.  .50 1 
510.X01 
403,874 


1 

48.100 


6,548.668 


3^93,tti 
(83,738) 
1,496,979 


1,790,464 
(611) 
160.746 


X  ,061, SHI 
158,709 
169,571 
64,883 
369,1111 


1.438.976 


647,000 

14.433" 

3x1, 70X 
146,464 

w. 

1,767,010 


1.771,430 


8,387.890 


L. 
6x3,733 


84.358,869 
4  ¥44  444 

•i5;:x4. 


16,730,954 
648,997 


371, SOO 


188,110 


5.14.945 
577.363 
885,891 


181.788 

51,998 


6.890.H67 


4,I5<,66^ 
(88.958) 
1,414445 


5.597.511 


hi'?". 
J6I4J 
157.06.1 


577/)Si1 


8,011,581 
150,1X3 

I6«,;;x 
5i,6;o 
357. 7 M 


8,778.840 


1.7x1,577 


14,119,418 

553.849 
150,000 

351,1*37 


4.114.081 
1,710,761 


x,iai.x« 
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TAX  I  CO  HNS. 

TA'XICORNS.  Taxicornri.  (Lat.  taxus,  a yew  tree  ; 
cornu,  a  horn.)  The  name  of  a  family  of  Cofeopterous 
Insect*,  including  those  in  which  the  antenna*  gradually 
augment  in  sise  as  they  extend  from  the  head,  or  termi- 
nate in  an  enlargement. 

TA'XIDERMY.  (Or.  rmiit,  arrangement,  and  li<u*, 
iktn. )  The  art  of  arranging  and  preserving  the  skins  of 
nnimals.  The  most  popular  treatise  on  taxidermy  is  Mr. 
Sw  am  son's  volume  in  Lardner'i  Cyclopedia. 

TA'XIS.  In  Surgery,  the  replacement  of  parts  which 
have  quitted  their  uatural  situation  by  the  hand,  and 
without  instrument  or  operation  ;  as  in  reducing  hernia 
or  rupture. 

Taxis.  In  Architecture,  the  fitness  of  the  parts  to  the 
end  for  which  a  building  is  erected. 

TA'XUS  ( Lat.),  Is  the  botanical  name  of  the  yew  tree, 
celebrated  for  the  hardness  and  elasticity  of  its  wood. 
Its  berries  are  harmless  ;  but  its  leaves  are  poisonous, 
partaking  of  the  property  of  foxglove.  It  is  the  most 
simple  form  of  the  Coniferous  alliance,  and  Is  usually 
taken  as  the  best  illustration  of  the  gymnospermous 
structure  among  F.xogens ;  because  its  female  flower  is 
quite  solitary,  and  readily  examined.  What  travellers  in 
New  Zealand  call  yews  appear  to  be  species  of  Dacry~ 
dium. 

TAYLOR'S  THEOREM.  In  Mathematics,  a  very 
general  and  remarkable  formula  of  most  extensive  ap- 
plication in  analysis,  discovered  by  Dr.  Brook  Taylor, 
and  given  in  his  Methodus  Incrementorum,  published  in 
1715.  The  formula  is  this:  —  Let  si  be  any  function 
whatever  of  a  variable  r,  and  let  «'  be  what  u  " 
i  x  receives  an  increment  sst  A §  then 

dm  h     <Pu    *'  Jr* 

d*'\  +  rfj**I-2+  rf^lii 


+  Ac. 


Demonstrations  of  this  important  theorem  are  given 
in  every  treatise  on  the  differential  calculus ;  and  it  is 
made  by  Lagrange  the  foundation  of  the  calculus  Itself. 
(See  Lagrange,  Theorie  des  Function*  Analytique.) 

TEA.  The  dried  leaves  of  the  tea  tree,  of  which  there 
are  two  varieties.  1.  The  Thea  nigra  ;  black  or  bohea 
tea.  2.  Thea  viridit ;  green  tea.  The  boheas  Include 
souchong,  pekoe,  and  congou  ;  and  the  greens  are  hyson, 
slnglo,  and  Imperial  or  bloom  tea.  The  leaves  are  col- 
lected and  dried  on  Iron  plates  by  a  gentle  heat.  Tea 
taken  in  moderation,  especially  as  we  use  the  Infusion, 
with  sugar  and  milk,  is  strengthening  and  invigorating  ; 
it  also  appears  to  possess  certain  stimulating  and  narcotic 
properties,  of  which  some  individuals  are  peculiarly  sus- 
ceptible, and  which  renders  it  Improper  in  hvpochon. 
drWal  and  hysterical  patients.  We  know  little  of  the 
chemical  properties  of  the  varieties  of  tea ;  but  the  fol- 
lowing table  shows  that,  in  regard  to  its  more  obvious 
constituents,  the  diflerent  varieties  arc  not  widely  dis- 
similar. The  column  showing  the  weight  of  tlic  pre- 
cipitate by  jelly  may  be  taken  as  Indicating  the  relative 
proportion  of  the  astringent 


100  Parts  of  Tm. 

Solut.le 
In 

SoluUc 

toAj. 

PlTCl- 

Jelly. 

Urvcn:h;»on  •    lis.  per  lb. 

41 

44 

.11 

5fi 

It*. 

.14 

4.1 

S9 

57 

-  10m. 

M 

4.1 

M 

37 

_  If, 

.Vi 

4« 

M 

It 

.11 

41 

Si 

63 

Black  •  wuchang,  li»." 

3-5 

.16 

ta 

fi4 

.11 

.17 

SH 

6.1 

_  Bt. 

.17 

.15 

X* 

S3 

—  Is. 

.1« 

35 

11 

tii 

35 

31 

2.1 

M 

Of  the  above  precipitate  by  jelly,  about  40  per  cent, 
may  be  regarded  as  tannin  ;  and  the  difference  between 
the  second  and  the  first  column  shows  the  Quantity  of 
resin  contained  in  the  above  teas:  the  resin  has  an 
agreeable  flavour  of  the  tea.  Water  distilled  off  tea  has 
nn  agreeable  flavour,  and  is  said  to  be  narcotic  :  it  con- 
tains a  trace  of  volatile  oil.  Oudry's  statement  of  the 
existence  of  a  peculiar  principle  in  tea  (thein)  requires 
confirmation. 

The  I  »te  rise  and  present  magnitude  of  the  British  tea 
trade  are  among  the  most  extraordinary  phenomena  in 
the  history  of  commerce.  Tea  was  wholly  unknown  to 
the  Creeks  and  Romans,  and  even  to  our  ancestors,  pre- 
viously to  the  end  of  the  IGth  or  the  beginning  of  the  17th 
century.  It  seems  to  have  been  originally  imported  In 
small  quantities  by  the  Dutch  ;  but  was  hardly  known  in 
this  country  till  after  1650.  In  1060,  however,  it  began 
to  be  used  in  coffee  houses  ;  for,  in  an  act  passed  in  that 
a  duty  of  8rf.  is  laid  on  every  gallon  of  "  coffee,  cho- 
,  sherbet,  and  tea."  made  and  sold.  But  it  Ls  abun- 
evident  that  it  was  then  only  beginning  to  lie  in- 
i.  The.  following  entry  appears  In  the  Diary  of 
vs.  secretary  to  the  Admiralty :  —  "  September  26. 
I  sent  for  a  cup  of  tea  (a  China  drink),  or  which  I 
had  never  drunk  before."  in  16^.  the  East  India  Com- 
1  21  (> 


year, 
eolat 


Europe  in  ships  belonging  to  tt 
t  50,1100.000  lbs.  in  ships  belong 
>m  the  best  information  aitaiaabi 


TEAK  WOOD. 

pany  bought  2  lbs.  2  oz.  of  tea  as  a  present  for  his  Majesty 
In  IGC7,  they  issued  the  first  order  to  import  tea,  direct** 
to  their  agent  at  Bantam,  to  the  effect  that  he  sbetU 
send  home  100  lbs.  of  the  best  tea  he  could  get  1 
the  references  in  MiLburnc't  Orient.  Com.  vol.  il.  p.  530  . 
Macpherson'g  Hist,  of  Com.  with  India,  pp.  ISO— IK 
Since  then  the  consumption  seems  to  have  gone  oc  r 
gularly,  though  slowly,  increasing.    In  10«9.  instead 
charging  a  duty  on  the  decoction  made  from  the  leave* 
an  excise  duty  of  Si.  per  lb.  was  laid  on  the  tea  itself. 

The  great  Increase  that  took  place  in  the  consumptk 
of  duty  paid  on  tea  in  1784  and  1785,  over  it*  con 
in  the  preceding  years,  is  to  be  ascribed  to  the 
that  was  then  effected  in  the  duties.    In  C 
preceding  17*0,  above  180,000,000  lbs.  of 
ported  from  China  to  V 
Continent,  and  about  I 
to  England.    But,  from 
it  appears  that  the  real  consumption  was  almr«*t  exact  i 
the  reverse  of  the  quantities  imported;  and  that  mail' 
the  consumption  of  the  British  dominions  amounted  i 
above  13,000,000  lbs.,  the  consumption  of  the  Continer 
did  not  exceed  5,500.000  lbs.    If  this  statement  be  near  • 
correct,  it  follows  that  an  annual  supply  of  above  *.0OD.>».ji 
lbs.  was  clandestinely  imported.    It  was  well  koow- 
indeed,  that  smuggling  was  carried  on  to  an  enoravx^ 
extent;  and  after  every  other  means  of  cheeking  it  ha. 
been  tried  to  no  purpose,  Mr.  Pitt  proposed,  in  17^4.  Is 
reduce  the  duties  from  111)  to  12}  per  cent.    This  *Br« 
sure  was  signally  successful.    Smuggling  and  the  prac- 
tice of  adulteration  were  immediately  put  an  end  to,  an-* 
the  legal  imports  of  tea  were  about  trebled.    In  179%. 
however,  the  duty  was  raised  to  25  per  cent. ;  and  aft*  - 
successive  augmentations  in  1797,  1*00.  and  1«3,  it  vm; 
raised,  in  180G.  to 'J6  per  cent,  ad  valorem,  at  which  ': 
continued  till  1819,  when  it  was  raised  to  l(*>  prr  ow,t 
on  all  teas  that  brought  above  2*.  per  lb.  at  the  Company  • 
sales. 

Down  to  the  22d  of  April,  1834.  the  duty  on  tea  was  as 
ad  valorem  one.  being  9*»  per  cent,  on  all  teas  sold  uad'T 
Is.  a  pound,  and  100  per  cent,  on  all  that  were  sold  at  <* 
above  2s.  Seeing  that  tea  may  now  be  considered  amx-st 
as  a  necessary  of  life,  this  was  certainly  a  high  duty  , 
though,  as  a  large  amount  of  revenue  must  be  raised.  «  r 
do  not  know  that  it  could  be  fairly  objected  to  on  thj: 

f round.  But  under  the  monopoly  system  the  duty  was, 
n  fact,  about  200  per  cent,  ad  valorem !  For,  Use  pnrr 
of  the  tea  sold  by  the  Company  being  forced  up  to  nearly 
double  what  it  would  have  been  had  the  trade  hern  free, 
It  followed,  inasmuch  as  the  duty  varied  directly  as  the 
price,  that  it  also  was  doubled  when  the  latter  wa« 
doubled.  The  price  of  congou  at  Hamburgh,  fr»r  ex- 
ample, varies  from  Is.  Id.  to  Is.  4rf.  per  lb.  ;  and  had 
the  Company  supplied  our  markets  with  congou  s* 
the  same  rate,  it  would  have  cost  us,  duty  ineludr.1 
from  2s.  Id.  to  2s.  8rf.  per  lb.  But  instead  of  this,  U* 
congou  sold  by  the  Company  has  been,  at  an  averagr. 
a  good  deal  above  2*.  per  lb. :  and  the  doty  bring  a* 
much,  it  has  invariably  cost  as  from  4s.  to  Sr.  per  \\> 
Hence,  though  the  duty  was  only  100  per  cent,  on 
Company's  price,  it  was  really  above  200  per  cent,  on  tt.' 
price  of  tea  in  an  open  market  !  The  mischief  of  ttw 
monopoly  was  thus  aggravated  almost  beyond  endurstnrv. 
Inasmuch  as  every  addition  made  by  it  to  the  coat  of  tee 
article  made  an  equal  addition  to  the  duty  on  it. 

But  this  system  is  now  happily  at  an  end.  The  ad  r  •- 
lorem  duties  ceased  on  the  22d  of  April,  1*34  ;  and  -il 
tea  imported  into  the  United  Kingdom  for  home  eo re- 
sumption is  now  charged  with  a  customs  duty  as  fr  - 
lows :  — 

Bohea  Is.  W  per  It 

Congou,  twankay,  hyson  skin,  orange 
Pekoe,  and  campol      -         -         -   2s.  2d.  — 

Souchong,  flowery  pekoe,  hyson,  young 
hyson,  gunpowder,  imperial,  and 
other  teas  not  enumerates!     -         -   a*,  id.  — 


We  subjoin  an  account  of  the  quantities  of  tea  < 
for  home  consumption  in  the  Lnited  Kingdom  :n  IM5 
and  1841,  with  the  gross  amount  of  duty  received  on  t! * 


1840  -   32.262>91  3,47^964 

1841  -   3G.396.078  3.978,196 

TEAK  WOOD,  or  INDIAN  OAK.  The  produce  -f 
the  Techma  grandi*,  a  large  forest  tree,  that  grows  m 
dry  and  elevated  districts  in  the  south  of  India,  th-- 
Burman  empire,  Pegu,  Ava,  Siam,  Java,  &c.  Tt-^i 
timber  is  by  far  the  best  in  the  East ;  it  works  easllr. 
and.  though  porous,  is  strong  and  durable  ;  it  is  easily 
seasoned,  and  shrinks  very  little  ;  it  is  of  an  oilv  nature, 
and  therefore  does  not  injure  Iron.  Mr.  Craw'turd  says 
that,  in  comparing  teak  and  oak  together,  the  usend 
qualities  of  the  former  will  be  found  to  prepondrrsU". 


"  It  is  equally  strong,  and  somewhat  more  buoyant.  Its 
durability  is  more  uniform  aivl  decided;  and  to  inss-v 
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cheapest 
rttdloC, 


nportance  that  they  should  be  of  such  a  form  that  as 
ttle  as  pn«sible  of  the  original  power  may  be  lott  In 
'ansmission,  and  that  the  Impulse  should  be  conveyed 
irough  the  twin  of  wheels  with  a  uniform  force, 
in  the  formation  of  the  teeth  of  wheels,  the  object 
1217 


TEA  NY. 

hat  durability  It  demands  less  care  and  preparation;  I 
or  It  may  be  put  in  use  almost  green  from  the  forest, 

*  ithotit  danger  of  dry  or  wet  rot.    It  Is  fit  to  endure  all  j 
!lmntcs  and  alternations  of  cttmate."   (See  Tredgold's  | 
frineiples  of  Carpentry,  p.  '206. ;  Crawford's  East.  Ar. 
-ftrp.vol.l.  p. 451.) 

The  teak  of  Malabar,  produced  on  the  high  table  land 
if  the  south  of  India,  Is  deemed  the  best  of  any.  It  is 
he  closest  in  IU  fibre,  and  contains  the  largest  quantity 
>f  oil,  being  at  once  the  heaviest  and  the  most  durable. 
This  species  of  teak  is  used  for  the  keel,  timbers,  and 
uch  parts  of  a  ship  as  are  under  water :  owing  to  its 
rreat  weight,  it  is  less  suitable  for  the  upper  works,  and 
s  not  at  all  fit  for  spars.  The  teak  of  Java  ranks  neat 
o  that  of  Malabar,  and  is  especially  suitable  fi 
ng.  The  Rangoon  or  Burman  teak,  and  that 
s  not  so  close-grained  or  durable  as  the  others  ;  it  if, 
mwerer,  the  most  buovant,  and  is  therefore  best  fitted 
or  masts  and  spars.  Malabar  teak  Is  extensively  used 
n  the  building  yards  of  Bombay.  Ships  built  wholly  of 
t  are  almost  wholly  indestructible  by  ordinary  wear  and 
ear  ;  and  instances  are  not  rare  of  their  having  lasted 
mm  HO  to  100  years  ;  they  are  said  to  sail  indifferently  ; 
>ut  this  is  probably  owing  as  much  to  some  defect  in 
heir  construction  as  to  the  weight  of  the  timber.  t'al- 
■utta  ships  are  never  wholly  built  of  teak  ;  the  timbers 
rnd  framework  are  always  of  native  wood,  and  the  plank- 
ng  and  deek  only  of  teak.  The  teak  of  Burma,  being 
onveyed  with  comparatively  little  difficulty  to  the  ports 
-f  Rangoon  and  Martaban.  is  the 
bimdant  of  any.  It  1*  largely  expo 
►ladras. 

A  species  of  timber  called  African  teak  is  prct 
H j^'fiod  Into 

int.  in  point  of  fact,  it  is  not  teak,  and  It  is  destitute  of 
everal  of  its  most  valuable  properties.  It  is,  however, 
ur  tome  purposes,  a  useful  species  of  timber. 
TKANY,  TAWNY,  or  BRUSK.  In  Heraldry,  a  co- 
iur  compounded  of  red  and  yellow,  employed  in  blasonry, 
mt  rarely  met  with  in  English  coats  of  arms,  and  reca- 
■ned  one  of  the  dishonourable  colours.    In  engraving.  It 

*  represented  by  diagonal  and  horizontal  lines  crossing 
ach  other. 

TEARS.  The  fluid  which  lubricates  the  cornea  of 
he  ere,  when  secreted  In  excess,  forms  tears  ;  they  are 
imp  i  d,  saline,  perfectly  mlscible  with  water,  and  have  a 
Hunt  alkaline  reagency,  owing  to  the  presence  of  free 
oda :  their  principal  saline  contents  are  common  salt 
■nd  a  trace  of  phosphate  of  soda,  and  they  contain  traces 
<(  albumen  ;  but  the  whole  solid  matter  scarcely  amounts 

0  1  per  cent.    When  the  lachrymal  duct  by  which  the 
MH  are  conveyed  into  the  nostrils  Is 
hey  flow  over  the  angle  of  the  eye, 
rated  by  «r 

rust.   The  exact  nature,  however,  of  the 
ontainetl  in  the  tears  has  not  been  determined. 
TECHNOLOGY.   (Gr.  vtgMj.  art,  and  kiyt,  a  dis~ 
ourse. )   A  term  Invented  to  express  a  treatise  on  art  or 
be  arte. 

TECTIBRA'NCHIATRS.  (Lat.  tego,  /  cover,  and 
ranch ia.  gills.)  A  name  given  by  Cuvier  to  an  order  of 
iermaphrodlte  Gastropods,  comprehending  those  species 

1  which  the  gills  are  covered  by  a  process  of  the  mantle, 
ontaining  a  shell,  or  enveloped  in  a  reflected  margin  of 
he  foot ;  for  this  name  that  of  Man 
as  been  substituted  by  M.  De  Blainville. 

TECTO'RIUM  OPUS.  (Lat.  tector,  a  plasterer.) 
n  Architecture,  the  plasterers'  work  used  on  ceilings 
ri'l  interior  walls  :  it  was  a  composition  of  lime  and 
and.  and  differed  from  stucco,  which  was  called  alharlum 
pus.  Great  pains  were  taken  to  prevent  its  cracking, 
y  crossing  layers  of  reed  upon  it  coated  with  argil!  i- 
eous  earth  previous  to  coating  it  with  paint. 

TECTRI'CBS,  Coverts.  (Lat.  tego,  /  cover.)  The 
ame  of  the  feathers  which  cover  the  quill  feathers  and 
ther  parts  of  the  wing.   See  Covxsrra. 

TK  DKL'M.  (From  the  first  words  of  the  original 
•a tin,  ••  To  Deum  laudamiu  ;  "  We  praise  thee,  O  God.) 
*be  authorship  of  this  sublime  hymn  has  been  ascribed 
y  some  to  Ambrose  and  Augustine;  by  others  to  Ara- 
rose  alone,  to  Hilary,  and  other  less  distinguished 
ersons.  It  U,  however,  generally  thought  to  have  been 
imposed  in  the  Galliran  church  :  the  most  ancient 
icntion  of  it  being  In  the  ride  of  Ctesarius,  bishop  of 
triea  in  the  fifth  century.  The  Te  Deum,  In  the  office 
f  matins,  is  always  sung  after  the  reading  of  scripture ; 
i  the  English  morning  service,  between  the  two  lessons. 
Palmer.  Origines  LHurgiae,  ch.l.  part  1.  sec.  2.) 

TEETH.  &*De«tb. 

TEETH  OF  WHEELS,  arc  generally  the  means  by 
hkh  the  power  of  the  first  mover  is  conveyed  to  the 
:  of  a  machine ;  and  it  Is  obviously  of  great 
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aimed  at  is  to  give  them  such  a  curvature  that  the  an- 
gular velocities  of  the  two  pieces  working  together  shall 
maintain  the  same  constant  ratio  in  all  positions  of  con- 
tact. In  order  to  preserve  the  constancy  of  the  angular 
velocity  ratio,  it  Is  only  necessary  that  the  acting  faces  of 
the  teeth  shall  have  such  a  form  that  the  normal  common 
to  the  two  surfaces  in  contact  shall  always  divide  the 
line  of  centres  (that  is,  the  line  joining  the  centres  of  the 
wheel  and  pinion)  in  a  fixed  point.  Now,  the  teeth  of 
one  wheel  being  assumed  to  have  any  form  whatever, 
it  Is  always 
those  of 


sible  to  assign  the  form  of 
shall  fulfil  this  condition. 


In  practice  are  limited  to  a 
comparatively  small  number.  We  subjoin  the  follow- 
ing cases  from  Brewster's  edition  of  Ferguson's  Mecha- 
nics :  — 

Case  1.  — If  the  acting  faces  of  the  teeth  of  a  wheel 
are  epicycloids  whose  generating  circle  has  the  same 
radius  as  the  primitive  radius  of  the  pinion,  and  whose 
base  has  the  same  radius  as  the  primitive  radius  of  the 
wheel ;  and  if  these  teeth  drive  the  pinion  by  acting  upon 
Infinitely  small  pins  in  its  circumference, —  the  motion  of 
the  wheel  and  pinion  will  be  uniform. 

Case  2.—  If  the  acting  faces  of  the  teeth  of  a  wheel 
are  epicycloids  whose  generating  circle  is  of  any  magni- 
tude whatever,  and  whose  base  is  the  convex  circum- 
ference of  the  wheel ;  and  if  the  acting  faces  of  the  leaves 
of  the  pinion  are  epicycloids  described  by  the 

S iterating  circle,  and  whose  base  is  the  concave  cii 
•ence  of  the  pinion,—  I 
will  be  uniform. 

Case  3 —  If  the  acting  faces  of  the  teeth  of  a  wheel 
are  epicycloids  whose  generating  circle  has  a  radius 
equal  to  half  the  radius  of  the  pinion,  and  a  base  of  the 
same  radius  as  the  wheel ;  and  if  the  acting  fares  of  the 
leaves  of  the  pinion  are  straight  lines  directed  to  the 
centre  of  the  pinion,  —  the  motion  o 
will  be  uniform. 

Case  4.  —  If  the  teeth  of  a  rack  drive  a  pinion  ; 
when  the  acting  faces  of  the  teeth  of  the  rack  are  cy- 
cloids whose  generating  circle  has  the  same  radius  as  the 
pinion,  and  when  their  teeth  drive  the  pinion  by  acting 
upon  Infinitely  small  pins  placed  In  its  circumference, 
the  motion  of  both  will  be  uniform. 

Case  5 —  If  the  acting  faces  of  the  teeth  of  the  rack 
are  cycloids  whose  generating  circle  has  a  radius 
to  half  the  radius  of  the  wheel ;  and  if  they 


wheel  by  acting  upon  rectilinear  teeth  which  are  a  con- 
tinuation of  the  radii, -the  motion  of  both  will  be  uni- 


teeth  of  a 

ormed  of  the  involutes  of 
radius  as  the  pinion,  and  drive 
the  rack  by  acting  upon  infinitely  small  pins  fixed  in  its 
rectilinear  edge,  the  motion  will  be  uniform. 

For  detailed  Information  connected  with  this  subject, 
the  reader  may  be  referred  to  the  following  works:  — 
Camus,  On  the  Teeth  of  Wheels  ;  Buchanan's  Treatise  on 
Mill  Worh,  by  Rcnnie ;  Airy,  On  the  Teeth  of  Wheels 
(Cambridge  I'hil.  Trans,  vol.  II.)  ;  and  particularly  to 
Willis's  Principles  qf  Mechanism,  IH4I.    See  Wheel. 

TEGME'NTA.  (Lat.  tego,  /  cover.)  In  Botany, 
the  scales  covering  the  leaf-buds  of  the  deciduous  tree* 
of  cold  climates. 

TE'GUMENT.  or  TEGMEN.  In  Anatomy,  the  ge- 
neral covering  of  the  body.  In  Entomology,  the  term  is 
applied  to  the  coverings  of  the  wings  of  the  order  Or- 
thoutera,  or  straight- winged  insects. 

TElNDS.  In  Scottish  law.  tithes.  By  the  course  of 
various  usurpations,  the  whole  tcinds  of  Scotland  bad 
become  vested  after  the  Reformation  In  the  crown  ;  or 
in  private  individuals,  termed  titulars,  to  whom  they  had 
been  granted  by  the  crown,  or  to  the  fcuars  or  renters 
from  the  church.  By  a  succession  of  decrees  and  enact- 
ments these  tithes  were  generally  rendered  redeemable  at 
a  fixed  valuation ;  and  the  clergy  are  provided  for  by 
stipends,  paid  by  the  commissioners  of  tithes  (when  these 
are  vested  in  the  crown)  or  by  the  titular.  The  minister 
can  seek  the  kicrease  of  these  stipends  by  process  of  aug. 
mentation  and  modification  ;  and,  if  augmented,  every 

tetnds. 

TEl'NOSCOPE.  The  name  given  by  Sir  David 
Brewster  to  an  instrument  otherwise  called  the  prism 
telescope,  formed  by  combining  prisms  In  a  particular 
manner,  so  that  the  chromatic  aberration  of  the  light  Is 
corrected,  and  the  linear  dimensions  of  objects  seen 
through  them  increased  or  diminished. 

"  If  we  take  a  prism,  and  hold  its  refracting  edge  down- 
wards and  horisoutal,  so  as  to  sec  through  it  one  of 
panes  of  glass  In  a  window,  there  will  be  found  a  posi 
vis.  that  In  which  the  rays  enter  the  prism  and  ea 
from  it  at  equal  angles,  when  the  square  pane  of 
or  the  natural  sise.    If  we  turn  the  refracting 
wards  the  window,  the  pane  will  be  extended  or  mi 
nificd  in  its  length  or  vertical  direction,  while  iU  I 


sition, 


Digitized  by  G( 


TELAMONES. 

remains  the  same.  If  we  now  take  the  priim,  and  bold 
its  refracting  edge  vertically,  we  shall  find,  by  the  tame  I 
process,  that  the  pane  of  glass  Is  extended  or  magnified  I 
in  breadth.  If  two  such  prisms,  therefore,  are  combined 
in  these  positions,  so  as  to  magnify  the  same  both  In 
length  and  breadth,  we  have  a  telescope  composed  of  two 
prisms ;  but  unfortunately  the  objects  are  all  highly  i 
fringed  by  the  prismatic  colours.  We  may  correct  these 
colours  in  three  wars  :  —  1st,  We  may  make  the  prisms 
of  a  kind  of  glass  which  obstructs  all  the  rays  but  those 
of  one  homogeneous  colour  ;  or  we  may  use  a  piece  of  the 
glass  to  absorb  the  other  rays  when  two  common 
prisms  are  used.  2d, We  may  use  achromatic  prisms 
place  of  common  prisms.  Or,  3d,  what  is  best  of  all  for 
common  purposes,  we  may  place  other  two  prisms  ex- 
actly similar  in  reverse  positions.''  {Brewster's  Optics, 
Cabinet  Cyc.  p.  363.) 

Professor  Amici,  of  Modena,  has  recently  constructed  a 
combination  of  prisms  of  the  same  glass,  in  which  the  | 
chromatic  aberration  is  corrected,  ana  a  power  of  about 
three  times  obtained.  The  plan  is  well  suited  for  opera 
glasses.  Amlcl's  teinoscope  consists  of  four  rectangular 
prisms,  haring  their  refractive  angles  different,  and  con- 
nected by  pairs  ;  the  two  pairs  being  similar,  those  next 
the  eye  or  the  first  pair  are  vertical,  and  the  second  pair 
horiiontal,  so  that  equal  refraction  is  produced  in  every 
direction.  The  distance  between  each  pair  is  about  an 
inch  and  a  half.  (library  qf  Vttful  Knowledge,  "  Op- 
tical Instruments.'1  p.  ».)  Sir  D.  Brewster  (Optics, 
p.  364.)  states  that  this  instrument  had  been  made  by  Dr. 
Blair  as  well  as  by  himself,  before  it  was  proposed  or  ex- 
ecuted by  Amici. 

TELAMO'NES.  (Gr.  *X«u».  I  bear  up.)  In  Archi- 
tecture, figures  of  men  used  for  supporting  entablatures, 
similar  to  Caryatides  :  see  that  word. 

TE'LEGRAPH.  (Gr.  rsjXtt.  afar  qffl  and  / 
write.)  The  name  given  to  a  mechanical  contrivance  for 
the  rapid  communication  of  intelligence  by  signals.  Of 
late  years,  the  term  semaphore  (Gr.  oiu*,  sign;  9*1*.  I 
bear)  has  been  Introduced  by  the  French,  and  frequently 
adopted  by  English  writers. 

Although  the  art  of  conveying  intelligence  by  signals 
was  practised  In  the  earliest  ages,  and  is  known  even  to 
tht-  rudest  savages ;  and  although  its  importance  is  not 
only  obvious,  but  continually  felt  wherever  government  is 
established,  it  has  been  allowed  to  remain  In  its  original 
state  of  imperfection  down  almost  to  our  times.  The 
hi  -t  description  of  a  telegraph  universally  applicable 
was  given  by  Dr.  Hooke.  in  the  Philosophical  Trans- 
actions  for  16*4.  The  method  which  he  proposed,  for  It 
was  not  carried  into  practice,  consisted  in  preparing  as 
many  differently  shaped  figures,  formed  of  deal,  —  for  ex- 
ample, squares,  triangles,  circlet,  &c  , — as  there  are  letters 
In  the  alphabet,  and  exhibiting  them  successively,  in  the 
required  order,  from  behind  a  screen  ;  and  he  proposed 
that  torches  or  other  lights,  combined  in  different  arrange* 
ments,  should  supply  their  place  by  night.  About  twenty  I 
years  later,  Amontons  exhibited  some  experiments  be- 
fore the  royal  family  of  France,  and  the  members  of  the 
Academy  of  Sciences,  by  which  the  practicability  of  the 
art  was  demonstrated.  But  although  both  the  proposal  j 
of  Hooke  and  the  experiments  of  Amontons  were  made 
public,  telegraphic  communication  was  not  applied  to 
any  useful  purpose  until  1794,  when  the  plan  was  adopted 
for  conveying  Intelligence  to  the  French  armies.  The 
first  telegraph  actually  used  was  the  invention  of  Chappe. 
It  consisted  of  a  beam  which  turned  on  a  pivot  in  the 

sble  arm  at  each  of 
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adopted  in  that  year  by  the  Admiralty 
shutter  telegraph,  and  has  coutiuued  in  ut*>  ever 
consists  of  merely  two  arms,  moveable  on  dtrtWent  pvoci 
on  the  same  mast,  as  represented  in  the  annexed  ngurr 
(1.).  It  is  capable  of  giving  forty -eight  irwlep«»i*der.t  sir- 
naif.  Lastly,  in  1022,  General  Pasley  still  further  fSci- 
plified  the  construction,  by  placing  the  two  arms  oa  tar 
same  axis.  As  this  form  of  the  Instrument  appears  to  ar 
the  most  perfect  at  present  In  use,  we  shall  wive  a  r 


all,  the  telegraph  consists  of  an  upriarb; 
t  height,  with  two  arms  movable  as  Uw 
the  top  of  it,  and  a  short 


tally  downwards,  and  &  hid  bj  i 
post.  In  order  to  show  the 
of  signals  that  may  be  made  *«a 
this  machine,  we  may  suppose  ta* 
arm  nearest  the  indicator,  reck'-wiry 
in  the  order  of  the  nurntirrs  as 
shown  in  the  figure,  to  indicate  teas, 
and  the  other  units  ;  then  the  satjeai 
represented  in  the  figure  will  be  17. 
which  may  be  taken  to  deoott  s 
letter  of  the  alphabet.  If  the  ara 
on  the  left  had  the  position  isvfc- 
cated  by  3.  and  that  on  tht.*  right  tar 
position  indicated  by  6,  Use  signs] 
would  be  86.    In  this  manner,  tar 


number  of  _ 
signification,  will  be  as  in  the  following 


No.  at 
SlfnaJ. 

catioa. 

No.  of 
Signal. 

Significa- 
tion. 

New  mt 
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top  of  an  upright  post,  having  a  moveable  arm  at  each  of 
its  extremities  ;  and  each  different  position  In  which  the 
beam  and  its  two  arms  could  be  placed  at  angles  of  45° 


afforded  a  separate  signal,  which  might  represent  a  letter 
of  the  alphabet,  or  have  any  other  signification  that  might 
be  agreed  upon.  In  the  following  year,  1795,  several 
plans  were  submitted  to  the  English  admiralty  ;  of  which 
one,  proposed  by  Lord  George  Murray,  was  adopted,  and 
continued  to  be  made  use  of  down  to  the  year  1816.  It 
consisted  of  six  shutters,  arranged  in  two  frames,  which 
being  opened  and  shut  according  to  all  the  different  com- 
binations which  can  be  formed,  afforded  the  means  of 
giving  sixty-three  separate  and  dis- 
tinct signals.  In  1803,  the  French 
erected  semaphores  h\oag  their  whole 
line  ol  coast,  formed  of  an  upright 
post,  carrying  two,  or  sometimes 
three  beams  of  wood,  each  turning 
on  its  own  pivot,  one  above  the  other. 
In  1807.  Captain  (now  General)  Pas- 

differing! 

by  having  beams  turning  on  the 
same  pivot ;  and,  in  order  to  obtain 
a  sufficient  number  of  different  sig- 
nals, he  proposed  to  erect  two  or 
three  posts  at  each  station.  In  1816, 
Sir  Home  Popham  considerably  sim» 
this  construction.  Ills  telegraph,  which  was 
1218 


There  are  thus,  as  already  L 
which  are  more  than  sufficient  for  spelling  any 
though  not  enough  for  Indicating  both  the  letters  of 
alphabet,  and  also  the  numeral  digits  ;  and  it  mar  he 
remarked  that  No.  4.  is  a  bad  signal,  when  ami  tf 
itself,  because  It  appears  in  the  telescope  as  a  proiac  ca- 
tion of  the  post.  Advantage  may.  however,  be  takea  of 
the  indicator,  if  made  moveable,  to  increase  the  number 
of  combination*. 

lite  use  of  the  indicator  Is  to  show  the  order  cr  di- 
rection In  which  the  signals  are  to  be  reckoned  ;  that  m 
whether  from  right  to  left,  or  from  left  to  right.  This  is 
indispensable  at  sea,  or  wherever  it  is  required  to  i 
intelligence  In  different  directions  at  the  i 

In  order  to  adapt  the  telegraph  to  th 
making  night  signals,  a  lantern,  called  the 
Is  fixed  to  the  pivot  on  which  the 
one  is  also  attached  to  the  extremity  of  each  arm.  A 

is  fixed 
light,  at  a  i 

from  it  equal  to  twice  the  length  of  one  arm.  and  u 
nearly  as  may  lie  in  the  plane  In  which  the  lights  revolve. 

The  arms  and  the  Indicator  are  made  of  wood,  fraa-e-d 
and  panelled  for  the  sake  of  lightness.  The  arms  are 
fixed  one  on  each  side  of  the  post,  and  counterpoised  bv 
weights,  or  by  light  frames  of  iron-work,  which  at  a  bruv 
distance  are  quite  invisible.  The  precaution  of  counter- 
poising is  necessary,  as  the  arms  would  not  otberwu* 
remain  in  any  given  position  unless  held  by  the  hand,  cr 
stopped  by  some  mechanical  contrivance,  which  woold 
be  attended  with  Inconvenience.  Motion  is  communi- 
cated to  the  arms  by  means  of  an  endless  chain  pastinc 
over  two  pulleys ;  one  fixed  to  the  arm  Itself,  and  turain* 
on  the  same  nlvot  ;  and  the  other  on  a  pivot  fixed  to  the 
lower  part  of  the  post,  within  the  reach  of  the  i ' 
The  pulleys  are  of  the  same  site,  and  ( 
care,  so  that  the  I 


It  is  found  from  experience  that  the  length 
arm  should  be  about  one  foot  for  each  mile  of  distacT, 
and  the  width  of  the  arm  should  lie  from  one  sixth  to 
one  eighth  of  Its  length.  The  indicator  should  be  ef 
the  same  width,  but  only  about  four  fifths  of  the  length 
of  the  arm. 

Instead  of  employing  the  different  telegra 


the  letters  of 
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signification  entirely  arbitrary,  but  set  t led  by  previous 
grecment ;  and  thus  a  metuge  may  be  communicated 
>y  a  single  sign.  When  thU  plan  is  adopted,  a  much 
r  number  of  signals  Is  required ;  but  thU  is  ob- 
by  successively  exhibiting  two  or  more  of  the 
Thus,  supposing  the  telegraph 


ent  single  signs.  Thus,  supposing  the  telegraph 
lie  of  exhibiting  20  independent  signs  ;  then  by 
successive  changes  400  signals  may  be  made,  and 
by  three  successive  changes.    Every  system  of  tele- 


000  b; 

raphfc  signals  according  to  this  plan'  is  of  necessity 
ceompanted  with  a  telegraphic  dictionary,  containing 
he  signification  of  the  different  combinations  of  signs. 

wr.il  w  orks  of  this  km<l  hive  been  compiled.  Our  by 
Mr  Home  Popham,  at  present  used  In  the  English  navy, 
outains  about  13,000  words  or  sentences,  which  is  pro- 
bably more  than  is  necessary  for  any  practical  purpose, 
hough  there  are  others  much  more  extensive.  The 
tdmiralty  adheres  to  the  safer,  though  somewhat  less 
apid  practice,  of  spelling  all  the  sentences. 

In  the  management  of  a  fleet  at  sea,  telegraphic  com- 
indication  ts  indispensable.  In  the  English  navy,  the 
ignals  are  generally  made  by  flags  ;  though,  from  thedif- 
.culty  of  making  out  their  figures  and  colours  In  calm 
.eather,  or  when  the  wind  blows  in  the  direction  in 
rhlch  the  signal  Is  to  be 
It  might  be 


Various  attempts  have  been  made  at  different  times, 
irt Icularly  on  the  Continent,  to  supersede  the  optical 
elegraph,  which  is  always  useless  In  basy  weather,  by 
pp lying  the  agency  of  electricity  or  galvanism  to  the 
apiu  communication  of  intelligence.  An  apparatus  for 
ccompllshing  this  purpose  by  means  of  galvanism  has 
ecently  been  contrived  by  Professor  \N  heat  stone,  of 
ting's  College,  London,  which,  If  experiments  on  a 
elatively  small  scale  may  be  trusted  to,  appears  to  be 
ornpletcly  successful.  It  has  been  adopted  on  some  of 
he  principal  lines  of  railway  in  this  country. 
TELBO'LOGY.  (Gr.  vtA*r.  amend,  and  Xsyst,  a 
isctmrtf.)  The  doctrine  of  final  causes  Is  so  called. 
The  tcL\>lvgical  argument  for  the  existence  of  a  Deity  is 
ierived  from  the  marks  of  design  apparent  in  the  unl- 
erse,  which  not  only  Imply  an  intelligent  Creator,  but 
lemonstrate  at  the  same  time  his  benevolence  and  other 
noral  attributes.  When  these  are  derived  from  ma- 
t-rial nature,  the  argument  is  styled  the  physicoiheo. 
osteal.  The  reader  will  find  in  WheweWs  Bridgewater 
( realise  an  explanation  of  Bacon's  meaning  in  banishing 
inal  causes  from  the  domain  of  physical  science. 

TE'LEOSAUK.  Teteosaurus.  (Gr.  rtkut,  per/eel  ; 
■cLutK,  a  Irzard  )  The  name  of  a  genus  of  fossil  Saurian 
eptiles,  resembling  the  Gaviait;  but  having  the  vertebras 
mi  ted  by  flat  surfaces,  instead  of  ball-and-socket  joints. 

TE'LESCOPE.    (Gr.  distant;  rases*,  /  took 

if.)   An  optical  Instrument  for  viewing  distant  objects. 

For  several  reasons  a  distant  object  is  seen  less  dls- 
inctly  than  a  similar  near  one.  The  angle  which  an 
object  subtends  diminishes  as  the  distance  increases  ;  the 
tensity  of  the  light  which  renders  it  visible  also  di- 
ninlshes  with  the  distance,  but  In  a  much  faster  ratio ; 
,nd  a  considerable  portion  of  light  ts  always  lost  in  its 
>assage  through  the  atmosphere. 

It  is  found  by  experience  that  to  be  discernible  at  all 
n  ordinary  daylight,  a  detached  object  must  subtend  at 
be  eye  an  angle  of  not  less  than  30",  and  that  the  least 
ingle  under  which  contiguous  objects  can  be  satisfactorily 
listinguUhed  is  about  one  minute.  By  the  aid  of  a  te- 
< -scope  a  magnified  image  of  the  object  is  obtained  ;  and 
*  1  thin  certain  limits  the  object  is  not  only  apparently 
nlarged,  but  rendered  brighter  than  It  appears  to  the 
inassisted  eye. 

The  invention  of  the  telescope,  to  which  practical 
istronocny  Is  indebted  for  its  most  important  discoveries, 
las  been  ascribed  to  various  persons.  Sir  David  Brew- 
*er  ( Enryc.  Brit.,  art.  "  Optics  ")  says.  "  We  have  no 
loubt  that  this  invaluable  instrument  was  Invented  by 
loger  Bacon  or  Baptista  Porta,  in  the  form  of  an  cxpe- 
iment ;  though  it  had  not,  perhaps,  iu  their  hands  as- 
i lined  the  maturity  of  an  instrument  made  for  sale,  and 
pplied  to  useful  purposes,  both  terrestrial  and  celestial, 
f  a  telescope  is  an  instrument  by  means  of  which  things 


>i her,  placed  at  the  distance  of  the  sum  or  difference  of 
heir  focal  lengths,  then  we  have  no  distinct  evidence 
hat  such  an  instrument  was  used  before  the  beginning 
if  the  17th  century."  Descartes  ascribes  the  Invention 
o  James  Metius,  a  citizen  of  Alkmaer  in  Holland  ;  Huy- 
'(■111  to  John  Lippcrsey,  or  Zacharias  J  an  sen  ;  Borellus 
dso  to  J  arisen.  Professor  Moll,  who  has  discussed  these 
ival  claims,  after  examining  the  official  papers  preserved 
n  the  archives  at  the  Hague,  comes  to  the  conclusion 
hat  Metius  (whose  proper  name  was  Jacob  Adriaansy), 
m  the  17th  of  October,  IfiOH.  was  In  possession  of  the  art 
.makinguU^opes; 
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reason  he  concealed  his  Invention,  and  thus  gave  up 
every  claim  to  the  honour  he  would  have  derived  from  it ; 
that  on  the  21st  of  October  in  the  same  year,  1608,  John 
or  Hans  Llppersey,  a  spectacle-maker  of  Middlcburg,  was 
actually  in  possession  of  the  invention  ;  and  that  there  is 
little  reason  to  believe  that  either  Hans  or  Zacharias  Zani 
(or  Jansen.  father  and  son)  were  inventors  of  the  tele- 
scope, though  one  of  them  Invented  a  compound  micro- 
scope about  1500.  (Journal  of  the  Royal  Institution. 
vol.  I.) 

The  telescope  soon  made  its  way  into  other  countries. 
In  April  or  Hay.  1009,  the  illustrious  Galileo,  having 
heard  a  rumour  of  the  Invention,  set  about  considering 
the  means  whereby  distant  objects  could  be  seen  distinctly, 
and  was  soon  in  possession  of  a  telescope  which  magnified 
three  times.  In  subsequent  trials  he  succeeded  In  In- 
creasing the  magnifying  power ;  and  before  the  beginning 
of  1610,  he  had  observed  the  satellites  of  Jupiter.  Our 
countryman  Harriot  also.  In  1609,  began  to  use  the  tele- 
scope for  examining  the  disc  of  the  moon,  and  before  he 
had  heard  of  the  discoveries  of  Galileo.  ( Priestly'*  His- 
tory  of  Discoveries  relating  to  Vision.  Light,  and  Colours.) 

Telescopes  are  of  two  kinds,  refracting  and  reflecting 
telescopes :  the  former  d< 


telescopes :  the  former  depending  on  the  use  of  properly 
figured  lenses,  through  which  the  rays  of  light  pass  ;  and 
tho  latter  on  the  use  of  specula,  or  polished  metallic  mir- 
rors, which  reflect  the  rays  ;  an  inverted  image  of  the 
object  being  formed  In  both  cases  in  the  focus  of  the 
lens  or  mirror. 

Refracting  telescopes  were  those  which  were  first  con- 
structed. They  were  of  the  most  simple  character,  con- 
sisting merely  of  an  object-glass  of  one  lens,  and  an  eye- 
glass of  one  lens,  but  of  a  shorter  focus.  But  in  this 
construction  the  prismatic  colours  produced  by  the  dif- 
ference of  the  refranglbility  of  the  luminous  rays  tinged 
the  images  of  all  objects  seen  through  the  telescope,  and 
the  image  was  likewise  distorted  by  the  aberration  of  the 
extreme  rays.  It  was  soon  found  that  the  latter  defect 
could  be  sufficiently  corrected  by  employing  more  lenses 
than  one  in  the  eye- piece ;  but  ft  was  long  before  a  re- 
medy was  found  for  the  chromatic  dispersion  ;  and  ar- 
tists, despairing  of  success,  generally  turned  their  attention 
to  the  Improvement  of  instruments  of  the  reflecting  class. 
The  difficulty,  however,  was  at  length  overcome  through 
the  persevering  efforts  of  John  Dollond  {see  AcHeoua- 
Tisa) ;  and  the  achromatic  refracting  telescope  may  now 
be  regarded  as  an  instrument  all  but  perfect. 

The  principles  on  which  telescopes  depend  having 
been  explained  under  the  terms  Keklkxion  and  It tra ac  - 
tion, and  the  properties  and  construction  of  their  prin- 
cipal parts  under  Achromatism,  Lbks,  Miaaoa,  we  shall 
here  describe  some  of  the  principal  forms  which  the  in- 
strument has  assumed.  It  will  be  borne  in  mind  that 
the  general  aim  In  the  construction  of  a  telescope  is  to 
form,  by  means  of  lenses  or  mirrors,  as  large,  bright,  and 
distinct  an  image  of  a  distant  object  as  possible,  and  then 
to  view  the  image  with  a  magnifying  glass  in  any  con- 
venient manner.  We  shall  first  describe  thoso  of  the 
refracting  class. 

Galilean  Telescope.  —  ThU  Is  the  most  ancient  form 
of  the  telescope,  and  is  that  which  was  used  by  Galileo. 
It  consists  of  a  converging  object-glass  A  B  (fig.  I.),  and 


a  concave  diverging  eye-glass  C  D.  On  passing  through 
the  object-glass  A  B,  the  rays  of  light  coming  from  the 
different  points  of  a  distant  object  (n  parallel  pencils  are 
rendered  convergent,  and  proceed  towards  the  principal 
focus,  where  they  would  form  an  Inverted  image  ;  but 
before  they  arrive  at  this  point  they  fall  upon  the  con- 
cave lens  C  D,  by  which  they  are  again  rendered  pa- 
rallel, or  at  least  their  convergence  is  corrected  so  as  to 
give  distinct  vision  of  the  object  to  the  eye  at  E.  The 
lens  C  D  is  therefore  placed  between  the  object-gla*s 
and  the  image,  and  at  a  distance  from  the  image  equal 
to  iU  principal  focal  distance.  The  magnifying  power 
is  equal  to  the  principal  focal  distance  of  the  object-glass 
divided  by  the  principal  focal  distance  of  the  eye-glass. 
See  Lens. 

In  this  telescope  the  object  Is  seen  erect,  and  the  length 
of  the  tube  is  only  the  difference  between  the  focal  lengths 
of  the  two  lenses.  These  properties  render  it  preferable 
to  any  other  telescope  for  many  ordinary  purposes  ;  as, 
tor  example,  an  opera-glass.  When  used  for  this  purpose, 
the  magnifying  power  is  hardly  ever  greater  than  4 ; 
and  it  is  often  as  low  as  2. 

Astronomical  Telescope.  —  This  Is  composed  of  a  con- 
verging object-glass  A  B  (fig.  2  ),  and  of  a  converging 
eye-glass  C  D.   Rays  of  light  proceeding  from  any  point 
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M  of  a  distant  object  M  N.  at 
points  of  the  object-glass,  are 
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the  principal  focua.  In  like  manner,  those  proceeding  from 
the  point  N  are  refracted  into  the  point  n  ;  and  thus  an 
inverted  image  null  formed  at  the  focus  of  the  object - 
glass.  The  eye- glass  is  placed  so  that  its  focus  shall 
coincide  with  the  place  of  the  Image  ;  consequently  rays 
diverging  from  any  point  of  the  image,  and  falling  on  the 
lens  C  D,  are  refracted  into  a  parallel  direction  before 
they  enter  the  eye  at  E,  and  arc  thereby  rendered  fit  to 
produce  distinct  vision.  The  length  of  the  telescope  It 
equal  to  the  sum  of  the  focal  distances  of  the  two  lenses  ; 
and  the  magnifying  power  is  equal  to  the  focal  distance 
of  the  object-glass  divided  by  the  focal  distance  of  the 
eye-glass.  This  telescope  was  first  described  by  Kepler 
In  his  Diopirice(\6\l) ;  but  it  does  not  appear  to  have 
been  executed  until  about  twenty  or 

Tfrrestriai  Telescope.  —  This  differs 
no  m  teal  telescope  only  in  having  two  additional 
EF.OH  (tig.  3.).  placed  in  the  tube  of  the  eye-glass  for 
the  purpose  of  restoring  the  inverted  image  to  its  erect  po- 
sition, and  thereby  accommodating  the  telescope  to  terres  • 
trial  objects.  The  focal  lengths  of  these  additional  lenses 
are  usually  the  same  as  that  of  the  eye-glass.  The  two 
pencils  of  rays  proceeding  from  the  points  M  and  N 
cross  each  other  in  the  anterior  focus  of  the  second 
lens  K  F,  and  falling  parallel  on  E  F  form  in  its  principal 
focus  an  inverted  image  of  tuts,  and  consequently  an 
erect  image  of  the  object  M  N.  This  Image  m' n'  it 
seeu  by  the  eye  at  E  through  the  lent  O  H,  as  the  rays 
diverging  from  m'  and  n'  in  the  focua  of  O  H  enter  the 
eye  in  parallel  pencils.  When  the  three  first  lenses  arc 
the  magnifying  power  is  the  same  as  that  of  the 


the 
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The  performance  of  refracting  telescopes  depends  most 
essentially  on  the  goodness  of  the  object-glass  ;  for  If  the 
first  image  is  bright  and  distinct,  and  perfectly  achro- 
matic, there  is  little  difficulty  in  constructing  eye-pieces 
to  magnify  it,  without  causing  it  to  undergo  any  sensible 
alteration. 

Reflecting  Telescopes.  —  In  reflecting  telescope*  the 
speculum,  or  mirror,  performs  the  tame  office  that  the 
object-glass  does  in  those  of  the  refracting  kind,  and  it 
therefore  called  the  otyect- mirror.  The  instrument  it 
constructed  in  various  forms ;  but  these  differ  from  one 
another  chiefly  in  reference  to  the  contrivances  which 
have  been  adopted  for  bringing  the  focal  Image  Into  a 
convenient  situation  for  being  viewed  by  the  cyo-piecc. 


The  principal  formt  are  the  Newtonian,  the  Gregorian, 
the  Catsegrainian.  and  the  Her&chelian. 
Xnctonmu  Telescope. -Let  ABCD  (fig. 4.) represent 


(4.) 


A 

i 


»  e 


a  section  of  the  tube  of  the  telescope ;  A  B  the  object- 
mirror,  which  would  form  at  its  focus  the  image  a  of  any 
distant  object.  Now  if  a  person  attempted  to  view  the 
image  In  its  place  at  a  by  placing  himself  directly  before 
the  mirror,  he  would  necessarily  intercrpt  the  rays  of 
light  from  the  object  passing  down  the  tube  to  the  mirror, 
and  consequently  there  would  be  no  image  to  view.  Sir 
Isaac  Newton  overcame  this  difficulty  by  introducing  a 
small  diagonal  plane  speculum  d  between  A  11  and  a, 
which  Intercepting  itself  but  a  small  portion  of  the  light, 
reflect!  towards  the  tide  of  the  tube  the  rays  converging 
from  A  11,  and  causes  the  image  which  would  have  been 
formed  at  a  to  be  formed  at  b,  where  it  can  be  conve- 
niently viewed  by  the  eye  piece  E  attached  to  the  tide  of 
the  tube.  The  small  mirror  is  of  an  oval  form,  and  it 
flaed  on  a  slender  arm  c  connected  with  a  slide,  by  means 
I  TAJ 


of  which  It  may  be  made  to  approach  or 
large  speculum  A  B,  according  as  the  image 
to  or  recedes  from  it.    In  this 
power  is  equal  to  the  focal 
A  B  divided  b^that  of  th« 

TlHfig.s*? 
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rayt  of  light  from  a  distant  object  being  re 
the  surface  of  A  B  cross  each  other  In  the  I 
they  form  an  inverted  image  a.  and  are  i 
by  a  small  concave  mirror  rf,  which  I 
converge  to  a  focus  at  b,  nei 
mirror,  where  they  form  a  reinserted  or 
which  is  viewed  fnr  an  eye.  piece  E 
tube  behind  A  B.    The  curvature  of  the  small  »pcrn  us 
should  be  elliptical,  having  the  foci  at  a  and  *;  but  V 
is  generally  made  spherical.    In  thlt  case  the  great  spe- 
culum should  be  slightly  hyperbolic,  to  counteract 
aberration  of  the  small  mirror. 

Cassegrainian  Tele  trope  The  great  speculum  "f  tf^ 

instrument  is  perforated  like  the  GrejjoriaD  ;  but  t.v 
ray  t  converging  from  the  surface  of  the  mirror  A  B  ( fig  r  > 

(«.) 

A  *  V 


s* 


!  « 


towards  the  focus  a  are  intercepted  before  ther  rear)* 
that  point  by  a  small  convex  mirror  a*,  not  tosrlcaJy 
convex  to  make  the  rays  dlvergeut,  but  of  such  a  curva- 
ture at  to  prevent  them  from  coming  to  a  farm  t .11 
they  are  thrown  back  to  »,  near  the  aperture  m  A  B. 


6  last 


justed  by  means  of  a  rod  turning  on  a  shoulder  near  tae 
eye  end  of  the  tube,  and  connected  by  a  tcrrw  with  tV 
apparatus  which  carries  the  arm  c  to  which  the  mirror  is 


attached. 

llersckelian  Telescope.  —  This  construction  differs  fro 
the  others  in  having  no  second  mirror.    The  Urge  »i«  - 
A  B  (fig.  7.)  is  placed  at  the  bottom  of  the  bi* 


in  an  Inclined  position,  to  at  to  bring  the  focal  Insw  a 
near  the  edge  of  the  tube,  where  it  it 
the  eye-piece  E  without 
tering  the  tel 
magnifying  no 

The  reflecting  telescope  was  invented  by  J  aim-*  Gre- 
gory, and  it  described  by  him  in  hi*  Optrca  Frnx^ts 
[Mil)  ;  but  the  first  telescope  of  the  kind  was  executed 
by  Newton.  Reflecting  telescope*  have  been  made  or  s 
very  large  scale.  The  celebrated  intrument  of  Sir  Wil- 
liam Herschel.  erected  at  Slough  In  1789,  was  40  feet  la 
length.  Its  great  speculum  had  a  diameter  of  «5»|  fnche* ; 
its  thickness  was  about  3|  Inches,  and  its  weight  whea 
cast  was  2118  lbt.  Itt  focal  length  was  40  feet,  and  tt 
admitted  of  a  power  of  6450  being  applied  to  it.  TV 
essential  advantage  of  large  telescopes  of  this  kind  re- 
sists in  the  immense  quantity  of  light  which  they  collect, 
whereby  the  observer  is  enabled  to  perceive  taint  nebuhr 
and  start  which  are  altogether  invisible  in 
struments. 

Reflecting  telescope*  are  used  only  for 
nomcna.  and  are  not,  like  i 
to  circular 
angles  with  greater 


Digitized  by  Google 


TELLINA. 

lencfit  from  them,  they  must  be  used  in  the  open  air ; 
ind  mutt  either  be  mounted  equatorially  (see  Equato- 
iial),  or  else  in  such  a  manner  u  to  lie  capable  of  a 
raooth  motion  both  in  a  rertic.il  and  horizontal  direction. 
fYleseopes  of  this  kind  being  generally  uted  with  a  high 
Magnifying  power,  and  consequently  having  a  (mall  field 
if  view,  are  always  accompanied  with  a  smaller  telescope 
•r  Jinder  fixed  to  the  tube,  so  that  the  axes  of  the  two 
nst  mmcnts  are  exactly  parallel. 

Eye-pieces  of  Telescopes —  When  the  image  formed  by 
ho  object-glass  or  mirror  is  viewed  with  a  single  lens 
•r  eye-glass,  whether  concave  or  convex,  it  is  only  in  the 
entre  of  the  Held  that  distinct  vision  is  obtained,  all  to- 
v:\rds,  the  margin  being  haay  and  distorted.  To 
his  delect,  Buscovich  and  Huygens 
he  construction  of  an  eye-piece  formed  of 
•laced  at  a  distance  from  each  other  equal  to  half  their 
ocal  distances.  Boscovich  recommended  two  similar 
enses  ;  Huygens,  that  the  focal  length  of  the  one  should 
*•  twice  that  of  the  other .  and  as  this  construction  U 
mind  to  answer  best  in  practice,  it  is  that  which  is  most 
onimonly  used. 

The  two  lenses  are  usually  plano-convex,  with  the 
onvex  faces  towards  the  object-glass:  the  larger  lena, 
ailed  the  field  glass,  Is  innermost,  or  nearest  the  object- 
las*  ;  and  a  diaphragm  cutting  off  the  marginal  rays  is 
mually  placed  between  them  near  the  focus  of  the  eye 
ens,  where  the  image  is  formed.  This  eye-piece  is  usually 
ailed  the  negative  eye-piece,  from  its  having  the  image 
eeo  by  the  eye  behind  the  field  glass  }  and  is  that  which 
i  commonly  supplied  with  telescopes  intended  only  for 
he  purpose  of  teeing  objects,  without  reference  to  raea- 


ecauae  the  image  observed  is  before  both  lenses.  The 
uses  are  piano-eon  vex,  and  nearly  of  the  same  focal 
i-ngth)  ;  but  their  distance  from  each  other  is  less  than 
he  focal  distance  of  the  lens  nearest  the  eye,  two  lenses 
hus  placed  acting  as  a  compound  simple  lent.  This  eye- 
iece  is  the  most  convenient  when  micrometer  wires  are 
laced  in  the  focus,  because  it  can  be  taken  out  without 
njuring  the  wires ;  and  it  has  also  this  advantage,  that 
hr  iiu-iisurc  nl  an  object  ^iven  by  one  eye-piece  \%  not  .ti- 
ered when  it  is  changed  for  another  of  a  different  mag- 
lifving  power. 

In  both  the  eye-pieces  now  described  the  image  is  seen 
nverted  ;  and  though  this  is  of  no  importance  in  astro- 
loinical  observations,  it  is  inconvenient  when  the  tele- 
copo  is  used  for  looking  at  terrestrial  objects.  By  placing 
a  additional  pair  of  lenses  In  the  tube  of  the  eye-piece, 
he  image  is  repeated  and  rcinverted,  and  consequently 


Olivier  seiiaraieu  trom  me  l.\ 
lortpes,  distinguished  by  the  I 
eeth.  and  by  a  long  cylindrical 


TEMPLE. 

toxide  and  a  peroxide,  often  called  teUurous  and  telluric 
acids.  Its  equivalent  is  either  93  or  64.  In  the  former 
case,  the  protoxide  consists  of  1  atom  of  tellurium  and 
1  of  oxygen  (32  +  8),  and  the  peroxide  of  I  atom  of  tel- 
lurium and  I  i  nf  oxygen  (32  +  IS) ;  in  the  latter  the  num- 
bers are  doubled.  Tellurium  forms  a  gaseous  compound 
with  hydrogen,  which  has  been  called  hydrotclluric  acid, 
TE'MPKKAMENT.  (Lat.  tcmpcrare,  to  mode- 
rate.)   \n  Music,  the  adjustment  of  the  Imperfect  con- 


cords, 
such  as 


instruments  whose  sounds  are  fixed, 
piano-fortes,  Ac.,  so  as  to  transfer  to 


them  part  of  the  beauty  of  the  perfect  concords.  The 
defect  to  be  remedied  arises  from  the  single  short  keys 
between  the  two  larger  ones  serving  for  flats  as  well  as 


By  this 

est  rial  telescone  Is  obtained. 

The  name  of  diagonal  eye-piece  has  been  given  to  eye- 
■leces  furnished  with  a  diagonal  reflecting  mirror,  the 
■bject  of  which  is  to  give  a  more  convenient  direction  to 
he  rays  emerging  from  the  eye-piece  when  the  telescope 
t  pointed  high. 
Telescopes  are  generally  supplied  with  eye-pieces  of 
:!<  rent  powers,  which  are  all  fitted  to  enter  the  same 
ube  ;  ana  the  focal  adjustment  Is  commonly  effected  by 
.  rack  and  pinion  motion  acting  on  the  tube  which  carries 
he  eye-piece. 

For  full  Information  respecting  the  construction  of 
elescopes,  and  the  best  modes  of  mounting  them  on 
or  otherwise,  to  secure  steadiness  and  allow  of 

is  referred  to  Pearson's 
>,  vol.  11.   (Sec  also  Smith's  Optics  / 
's  Optics'.) 

TEI7LINA.  (Gr.  nAAor.  a  species  of  muscle.)  A 
■cnus  of  cockles  (Cardtaccous  Bivalves  in  the  Cuvierian 
ystevn),  characterised  by  the  hinge  of  the  shell  having 
lie  tooth  on  the  left  and  two  teeth  on  the  right  valve, 
if  ten  bifid  ;  in  the  right  valve  there  is  a  plate  which  does 
lot  enter  a  cavity  in  the  opposite  valve.  There  is  a  slight 
old  near  the  posterior  extremity  of  both  valves  which 
enders  them  unequal  at  that  part,  where  they  gape  a 
ittle.  The  soft  parts,  or  animal  of  the  Tetlina,  called 
teronsca  by  Poll,  has  two  long  tubes  for  respiration  and 
excretion,  which  can  be  withdrawn  into  the  shell,  and 
ire  concealed  in  a  fold  of  the  mantle. 
Cuvier  serrated  from  the  I.inna-an  Tellina  the  genus 

feebly  developed  Cardinal 
have 
,  which 

low  form  a  family.  Tcitmidsc,  in  the  s 

TELLTALE.    The  dial  plate  at  the 
lie  position  of  the  tiller. 

TKLLU'KIUM.   (Lat.  tellus,  the  earth  |    This  rare 
netal  baa  only  been  found  in  small  quantities  in  the  gold 
nines  of  Transylvania:  it  occurs  in  the  metallic  state,  | 
umbined  with  gold  or  silver.    It  Is  white,  brilliant,  | 
irittlc,  and  easily  fusible.    Its  specific  gravity  I*  about 
VIA.    It  is  combustible,  and  often  exhales  a  peculiar 
)dour,  like  horse-radish,  which  Bcrselius  ascribes  to  the  j 
^mn     por  onso  sc     urn.       orms  a  pro-  i 


It  is  necessary  to  observe,  that  in 
of  harmonies  the  interval  of  a  tone  is  not  always  the 
same ;  for  instance,  that  lying  between  the  fourth  and 
fifth  of  the  scale  contains  nine  small  part*,  called  com- 
mas, whereas  that  between  the  fifth  and  sixth  of  the 
major  scale  contains  only  eight  commas.  Again,  the 
diatonic  semitone  contains  five  commas,  and  the  chro- 
matic semitone  three  or  four,  according  to  the  magni- 
tude of  the  tone.  Hence  it  is  that  the  different  situa- 
tion of  these  elements  with  regard  to  each  other,  causes 
intervals  of  the  same  names  to  consist  of  different  degrees 
or  elements.  To  improve  them,  therefore,  musicians 
temper  them  so  as  to  reduce  the  whole  more  to  mean 
distances  from  each  other,  necessarily  producing  a  new 
division  of  the  octave. 

in  Physiology,  has  been  defined  as 
that  peculiarity  of  organisation  which  to  a  certain  extent 

the  sanguine,  the 
To  these  some  have  added  the  nervous  ; 
and  these  terms  are  still  in  use  among  medical  writers. 

TEMPERATE  ZONES,  In  Geography,  are  two  of 
the  five  zones  into  which  the  terrestrial  globe  is  divided. 
The  north  temperate  zone  is  included  between  the  tropic 
of  Cancer  and  the  arctic  circle ;  and  the  south  temperate 
zone  between  the  tropic  of  Capricorn  and  the  antarctic 
circle. 

TE'MPE  RATURE.  A  definite  degree  of  sensible  heat, 
as  measured  by  the  thermometer. 

TE'MPLARS,  or  KNIGHTS  OF  THE  TEMPLE. 
A  military  order  of  religious  persons.  It  was  founded 
by  an  association  of  knights.  In  the  beginning  of  the  12th 
century,  for  the  protection  of  pilgrims  on  the  roads  In 
Palestine :  afterwards,  it  took  for  its  chief  object  the  pro- 
of the  Holy  Sepulchre  at  Jerusalem  against  the 
u.  Knights  were  fixed  at  Jerusalem  by  King  Bald- 
II,  who  gave  them  the  ground  on  the  east  of  the  Tem- 
ple. Their  rules  were  taken  from  those  of  the  Benedictine 
monks  :  they  took  the  vows  of  chastity,  obedience,  and 
poverty.  The  classes  of  the  order  were,  knights,  esquires, 
servitors,  and  chaplains;  the  universal  badge  of  the  order 
was  a  girdle  of  linen  thread.  The  officers  of  the  order 
were  chosen  by  the  chapter  from  among  the  knights ; 
they  were,  for  military  affairs,  marshals  and  bannerets  ; 
for  purposes  of  government,  priors,  who  superintended 
single  priories  or  precept ories  ;  abbats,  commanders,  and 
grand  priors,  who  governed  the  possessions  of  the  order 
within  separate  provinces ;  and  the  grand  master,  who,  In 
some  respects,  assumed  the  dignity  of  a  sovereign  prince, 
being  independent  in  secular  matters,  and  depending 
solely  on  the  pope  in  spiritual.  The  chief  part  of  the 
90.1)  estate*,  lordship*.  A c.  which  the  society  possessed 
in  the  18th  century,  was  situated  In  France  ;  and  the 
grand  master  was  usually  of  that  nation.  The  Templars 
were  driven  from  Palestine  by  the  Saracens,  with  the 
rest  of  the  Christians,  and  then  fixed  the  chief  seat  of 
their  order  in  Cyprus.  Their  exorbitant  power  and 
wealth,  and  the  haughty  manner  in  which  they  en- 
deavoured to  keep  aloof  from  the  control  of  European 
sovereigns,  and  act  as  a  military  republic  independent 
of  their  authority,  were  probably  the  principal  reasons 
which  induced  Pope  Clement  V.  and  Philip  the  Fair  of 
France  to  concert  their  overthrow.  The  charges  of 
heresy  and  idolatry,  which  were  preferred  against  them, 
were  at  least  unsupported  by  evidence.  In  I3<»7,  Jacques 
de  Molav,  the  grand  master,  having  been  enticed  into 
France,  was  arrested  by  Philip ;  the  Templars'  estates 
were  seized  ;  many  of  them  burnt  alive,  after  the  mockery 
of  a  trial ;  and,  in  131*2,  the  order  was  abolished  by  a 
bull  of  Clement  V.  Its  vast  estates  fell  partly  into  the 
of  the  sovereigns  of  the  countries  in  which  they 
lituated,  partly  into  th^so^f^^ Hospitallers  and 

however,  continued  to  subsist  for  some  time  in  different 
countries.  See,  among  numerous  authorities,  Baynou- 
ard's  tragedy  of  l,es  Tempticrs,  with  the  notes ;  Turner's 
England  in  the  Middle  Ages,  vol.  II. ;  Mem.  de  V Ac.  des 
Inscr.  vol.  xxxvii.;  Addison's  History  of  the  Knightx 
Templars  and  the  Temple  Church,  1842.  For  a  notice  of 
the  strange  irreligious 
the  article  Bamiomkt. 

A  building  dedicated  to  the  service  a 
4  1  3 


Digitized  by 


Go( 


TEMPLET. 

•one  deity.  Derived  from  the  Lat.  tempi  um  Gr.  rtfum, 
signifying  separation  and  consecration.  The  term  U 
rally  confined  to  heathen  edifice*  ;  excepting  in  the 
of  the  building  erected  for  the  worship  of  God  by 
at  Jerusalem,  which  it  emphatically  deuorai- 


to  the  Tabernacle,  consisting  of  the 
sanctuary,  and  a  portico,   ft  U 
1  King*,  vi. 

The  Temple  of  Solomon  was  begun  n.  c.  1012,  and  de- 
stroyed by  Nebuchadnezzar  b .  c.  M6.  It  waa  rebuilt  after 
the  return  of  the  Jews  from  captivity,  and  after  a  period 
of  nearly  500  years  repaired  and  beautified  by  Herod  the 
Great.  The  restoration  contemplated  by  this  prince  must 
have  been  extensive.  When  the  Jews  say  to  Christ, 
"  Forty  years  was  this  temple  in  building,"  they  are  ge- 
nerally supposed  to  allude  to  the  time  during  which  the 
repairs  had  been  In  progress  ;  nor,  according  to  Josephus, 
were  they  brought  to  a  completion  when  the  temple 
Itself,  together  with  the  entire  city,  were  demolished  by 
the  army  of  Titus,  a.  o.  70. 

The  structure  to  which  this  term  is  applied  is  of  com- 
paratively  modern  date,  for  the  earliest  temples  were  an 
open  spot  with  a  rude  altar  of  earth  and  stones  ;  indeed, 
the  Persian  religion  forbade  the  worship  of  the  Deity  ex- 
cept in  the  open  air,  and  the  earliest  Greek  temples  give 
us  some  notion  of  the  same  sort  of  practice.  The  oracle 
at  Delphi,  according  to  Patuanias,  was  merely  an  arbour 
of  laurels  ;  and  from  Herodotus  we  learn  that  the  oracles 
at  Dodona  were  delivered  from  an  old  oak.  The  re- 
markable features  of  the  Egyptian  temple  are  the  massive 
dimensions,  and  the  number  and  arrangement  of  the  co- 
lumns ;  the  cell  being  always  of  diminutive  size.  In 
Greece,  at  the  period  when  they  bad  advanced  in  art, 
every  city  exhibited  structures  of  the  most  elaborate  and 
splendid  description  dedicated  to  the  service  of  their 
divinities ;  and  the  Romans  long  after  emulated  their 
masters  in  the  care  and  riches  bestowed  upon  these  edi- 
fices. Some  of  the  most  ct  lebrated  were  those  of  the 
Parthenon  (to  Minerva)  at  Athens,  of  Diana  at  Ephcsus, 
of  Apollo  at  Delphi,  of  Jupiter  at  Olympla,  of  Venus  at 
Paphos  and  Cythera,  and  that  of  the  Capitoline  Jupiter 
at  Rome.  Asia  Minor  abounded  with  them  ;  and  in  the 
^.^t  li r*  d  I  rotr**  l  on  ^r^5  fii^d  tl^CaTs^  vr^?s%t-  tsVA  ^Si  i &  11  \ c^ft ■  ^^i^ 

truvlus  has  classed  temples  under  seven  heads  ;  vis.  those 
in  a  nits,  the  prottylr,  the  amphiprostyle,  the  peripteral, 
the  dipteral,  the  pseudodiptcrul,  and  the  hyparthral,  all  of 
which  are  defined  under  these  names  in  this  work. 

TE'MPLET.  (Etvm.  doubtful.)  In  Architecture,  a 
short  piece  of  timber  laid  under  a  girder  or  beam  to  dis- 
tribute the  weight.  Also  a  mould  used  by  bricklayers 
for  cutting  or  setting  out  work,  and  by  millwrights  for 
shaping  the  teeth  of  wheels. 

TEMPO.  (It.  inn,-.)  In  Music,  the  Italian  word 
constantly  used  to  express  time. 

TE'MPO  D'IMRROGLIO.  (It.  time  qf  trouble.)  In 
Music,  a  term  applied  to  a  composition  written  in  one 
measure,  but  really  performed  in  another. 
TE'MPOR  AL  or  TEMPLE  BONES.  Two 
s,  one  on  each  side  of  the  head.  Tl 
parietal,  a 
the  lower 


TENURE. 

the  word  isjpopnUrly  applied,  it  dc 


family 


the  homestall  or  immediate  appurtenances. 

TENCH.    The  name  of  a  specie*  of  CrpriasM  take* 
( Tinea  vulgaris,  Cuv .),  and  the  type  of  a  subgenus  of  ibn 
i   is  generally^ more  or  less  abundant  to<*  i. 

European  continent,  whence  it  is  supposed  to  have  bm 
imported  into  England.  The  tench  is  remarkable  tw- 
its tenacity  of  life;  it  spawns  about  the  middle  o* 
at  which  time  the  female  Is  attended  by  two  seafe* 
Their  food  consist*  of  the  smaller  soft-bodied  aqaatir 
animals,  and  vegetable  matter.  In  stocking  a  pond  na 
tench,  the  large-tised  fish  should  be  selected,  and  two 
males  to  one  female  should  be  the  proporuoa  of  tks 
sexes.   See  Tinoa. 

TE'NDElt.  In  Law,  the  legal  tender  of  a  debt  is  by 
the  actual  production  and  offer  of  the  aula  due,  tmhm 
the  creditor  dispense  with  It  by  a  declaration  that  be  will 
not  accept  It.  The  tender  must  be  of  money  :  if  bey««d 
the  sum  of  40s.,  in  gold,  or  in  what  has  been  rendered  by 
act  of  parliament  equivalent  for  that  purpose,  viz.  Bar. 


act  ol  parliament  equivalent  ti 
of  England  notes,  which  are  a 
above  St.,  except  at  the  Bank  « 


t  MM*  If  not  ob^cted  to  oo  U  ,i 

that  due  is  legal,  unless  it  be  of  a  sum  requiring  chaw 

TENDO  ACH1LLIS.  The  large  tendon  which  pa**n 
from  the  muscles  of  the  calf  of  the  leg  to  the  heel,  tts 
name  has  reference  to  the  fable  of  the  dipping  of  AcbUW* 
in  the  Styx  ;  his  mother,  Thetis,  having,  as  it  U  said,  acta 
him  by  that  part. 

TE'NDRIL,  Is  any  slender  twining  part  by  whka  oat 
plant  attaches  itself  to  another.  It  is  often  a  transform- 
ation of  a  leaf  which  has  no  lamina,  or  which  has  the 
midrib  elongated  beyond  it,  retaining  Its  usual  taper, 
log  figure,  and  becoming  long  and  twisted  spirally,  hi 
the  vine  it  is  an  abortive  bunch  of  flowers  ;  in  the  pas*. « 
flower,  a  metamorphosed  branch ;  in  some  petals  a  tiua 
extended  point,  as  in  Strophanthus. 

TENE'SMUS.   (Gr. -rut, I  ftreiek  or  cvnstrnute  )  A 
straining  and  ineffectual  inclination  to  void 
of  the  bowels. 

TE'NNANTITB.  A 
late  Mr.  Ten  nam.   ft  is  an 
and  iron.    It  occurs  in  the  copper  veins  of 
Cornish  mines,  both  massive  and  crystallized. 

TE'NON.  (Lat.  teueo,  I  bold.)  In  Archie 
end  of  a  piece  of  wood  or  timber,  diminished  i 
one  third  of  its  thickness,  which  is  received  i 
corresponding  to  it  in  site,  called  a  mortise,  by 
pedietit  the  two  arc  held  jointed  or  fastened  together. 

TENO'RE,  or  TENOR.  (It.)  In  Music,  the  mean  or 
middle  part  of  a  composition,  being  the  ordinary  compass 
of  the  human  voice  when  neither  raised  to  a  trebfe  or 
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lowered  to  a  bass, 
a  higher  tenor. 

TE'NREC.   The  name  of  a  small  Insectivorous 
ruped  of  Madagascar,  allied  to  the  hedgehog  .  it 
the  type  of  the  genus  " 
TENSE.   (Lat.  tern  pus.  time.)  In 
of  the  verbwl 


squamous,  zygomatic,  tympanic,  petrous,  and  mastoid  ; 
having  distinct  functions  developed  In  different  propor- 
tions, and  continuing  permanently  detached  in  the  cold- 
blooded classes,  but  soon  coalescing  in  the  warm-blooded 
classes.  The  tympanic  clement,  however,  continues 
permanently  detached  In  birds. 

TENA'CITY  OF  THE  METALS.    The  power 
which  metallic  wires  possess  of  sustaining,  without  break- 
ing, the  action  of  a  suspended  weight.  See  Cohesion,  I 
Strength  ok  Materials. 

TENA'CULUM.  A  surgical  instrument,  consisting  of 
a  fine  sharp,  pointed  hook,  by  which  the  mouths  of  bleed- 
ing  arteries  are  seiied  and  drawn  out,  so  that  in  opera- 
tions they  may  be  secured  by  ligaments. 
TENAILLON.  In  Fortification,  a  kind  of  outwork 
on  each  side  of  a  small  ravelin  to  increase  its 
to  cover  the  shoulders  of  the 
Works  of  this  kind  are,  however,  so  decidedly 
to  large  ravelins,  that  they  are  seldom  adopted. 

TENANT,  TENEMENT.  In  Law.  These  words  are 
derived  from  the  principles  of  the  feudal  system,  accord-  ; 
ing  to  which  (as  it  prevailed  in  England)  no  land  was 
without  a  lord  ;  and  every  one  who  enjoyed  land  held  it 
either  of  a  mesne  tenant,  or  of  the  crown.  The  party  , 
holding  the  land  it  called  tenant,  tho  thing  holden  tene- 
ment, the  mode  of  holding  tenure.  Thus  tenants  are 
said  to  be  in  fee-simple,  in  tail,  for  life,  for  years,  Ac. 
Tenement,  in  the  largest  sense  of  the  word,  is  every  thing 
which  may  be  holdeu  ;  viz.  all  corporeal  hereditaments, 
and  incorporeal  hereditaments  of  a  permanent  nature 
issuing  out  of  the  same.  Tims  lands,  houses,  rights  of 
common,  Ac,  franchises,  offices,  arc  all  tenements  in  the 
s     he  more  narrow  acceptation  in  which  ^ 


TENSOR  MUSCLES,  in  Anatomy,  are  thow 
tighten  the  part  to  which  they  are  fixed  ;  as  the 


vaginas  femoris,  tensor  palati.  Ate. 
TENT.  Tmta 


laga  and  (>allicia. 

Tint,  in  Surgery,  is  a  plug  of  lint  used  for  dilabax 
wounds:  a  piece  of  sponge  which  has  been  Imbued  with 
wax  is  termed  sponge-tent. 

TE'NTACLE.  (Lat.  tentaculum.  a  holder.)  This 
term  is  used  by  Savigny  in  a  restricted  sense  to  signify 
the  elongated,  filiform,  inarticulate  appendages  of  tt>« 
mouth  of  Anncllides  ;  but  is  also  applied  to  all  appendages, 
whether  jointed  or  not,  which  are  used  as  instruments  of 
exploration  and  prehension.  Thus  the  oral  arms  of  the 
Polyps,  the  prehensile  processes  of  Cirripedi  and  Ado*  - 
lides,  the  cephalic  feet  of  the  Cephaloi-ods,  the  barbs  of 


TENTH.    In  Music,  an 


""TENTH*.  *  The* tenth  part  of  the  yearly  value  of  al 
benefices,  which  was  anciently  paid,  with  the  first  fruits, 
to  the  pope.    See  First  I'm  its. 

TENTO'RIUM.  The  process  of  the  dura  inatrr 
which  separates  the  cerebrum  from  the  cerebellum. 

TE'NUES.  (Lat  U>:»  ,  Gr.  d.duu.)  The  three  fet- 
ters Is,  p,  t  in  the  Greek  alphabet  are  so  called.  In  rela- 
tion to  their  respective  middle  letters  g,  b,  mad  sf.  and 
their  aspirates  ch,ph,  and  /A. 

TE'NUIRO'STERS,  Tenuirostrrs.  (Lat.  tenuis. 
slender,  and  rostrum,  a  beak.)  The  name  of  a  tribe  of 
Insessorial  birds,  including  those  which  have  a  long  *nd 
slender  bill. 

TE'NURE.  The  feudal  relation  between  lord  «nd 
vassal  in  respect  of  lands.   Tenures  in  capite,  or  in  i  h*  i. 
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TENURES,  SCOTTISH. 

were  those  by  which  land  was  held  immediately  of  the 
rown  ;  mesne  tenures,  of  mesne  or  inferior  lords. 
Kngllsh  tenures  under  the  feudal  system  are  reduced  by 
Blackstone  to  four :  knight-service,  or  chivalry  ;  free  so- 
cage ;  pure  villenage  ;  and  villeln-socage.   Sec  Feudal 

SYSTEM,  SOCAQR,  V  ILt  ENAGR. 

TENURES,  SCOTTISH,  were  five:  vis.  1.  Military, 
or  trard-boiding;  abolished,  with  all  its  casualties  or  in- 
cridents,  by  30  G.  2.  c.  50.  2.  By  mortification,  or  mort- 
main; which  now  only  applies  to  manses  and  glebes, 
retained  by  the  act  of  1587  as  mortified  to  the  church. 
1.  Burgage  Molding,  by  which  the  burgesses  of  royal 
mrghs  hold  lands  and  houses  within  the  burgh  of  the 
sovereign  by  service  of  watching  and  warding,  Ac. 
I.  liianrh  tenures,  by  which  the  grantee  or  vassal  is  bound 
to  pay  to  the  superior  annually  a  species  of  quit-rent  or 
acknowledgment.  5.  Feu-Motding,  by  grant,  with  reserv- 
ition  of  pecuniary  services.    See  Fbu. 

TEPHROMANTPA.  ( Gr. rtfen,  atkct,  and  >a*,tu*, 
iropkecy.)  Divination  from  the  figures  assumed  by  rcd- 
•sot  embers.  ( See  Potter,  Are*.  Gr.  I.  353.) 
TE'RAPHIM.  A  word  used  thirteen  or  fourteen 
In  the  Old  Testament,  and  commonly  rendered  by 
anslators  "  idols."  Bryant  explains  them  as  "  lunar 
or  types  of  the  ark  In  the  form  of  crescents, 
to  have  been  invented  by  the  patriarch  Terah." 
intiq.  Hi.  331.)  In  later  times,  strange  and  horrible 
practices  of  witchcraft  are  described  by  Rabbinical  wri- 
ters in  explaining  this  word.  The  teraph,  according  to 
Itabbi  Elleser,  was  made  by  killing  a  first-born  child, 
opening  the  head,  putting  a  gold  plate  with  the  name  of 
the  Impure  spirit  under  the  tongue,  Ac.  (See  also  the 
•  otes  to  Son f key's  Thalaba,  book  I.) 

TERATO'LOOY.  (Or.  ru<u,  a  monster,  and  <»>«.-. 
■  discourse.)  That  branch  of  physiological  science  which 
treats  of  the  various  malformations  and  monstrosities  of 
the  organic  kingdoms  of  nature. 

TEREBE'LLUM.  (Lat.terebro,  Ibore.)  Thcname 
of  a  genus  of  Bucrinoid  Pectinibranchiate  Gastropods, 
having  an  oblong  shell  with  a  narrow  aperture,  destitute 
>f  folds  and  ridges,  and  gradually  enlarging  to  the  ex- 
t  remity  opposite  to  the  spire. 

TERP.BRA'NTIA.  (Lat.  terebro,/ bore.)  The  name 
of  a  section  of  Hvmenopterous  insects,  characterised  by 
the  possession  of  an  anal  instrument  organised  for  the 
foration  of  the  bodies  of  animals,  or  the  substance  of 
plants.  The  borer  {terebra)  Is  peculiar  to  the  female, 
;snd  Is  composed  of  three  long  and  slender  pieces,  of 
which  two  serve  as  a  sheath  for  the  third ;  it  is  placed  at 
the  anal  extremity  of  the  abdomen,  and  the  oviduct  is 
continued  Into  it.  The  females  instinctively  use  this 
weapon  to  prepare  a  place  for  the  deposition  of  their 
eggs,  where  the  maggot  may  be  incubated  in  safety,  and 
upon  its  exclusion  be  surrounded  by  already  organised 
matter  adapted  for  its  sustenance.  Some  genera  select 
vegetables  for  the  parasitic  support  of  their  young,  as 
Sires1  (Linn.),  which  infests  the  nine-tree  ;  and  Ccphus 
<  Latr.),  which  perforates  the  stalks  of  corn  for  the  pur- 
pose of  opposition.  Others,  as  the  Ichneumons,  pierce  the 
skins  of  insects,  and  deposit  their  eggs  in  the  subcuta- 


\  ices  and  fissures,  where  their  instinct  and  peculiar 
antenna!  organs  of  sensation  teach  them  that  the  Insect 
resides  that  may  form  a  fitting  nidus  for  the  parasitic  and 
carnivorous  larva*.  Other  ichneumons,  with  short  tere- 
l 1 nr.  place  their  ova  in  the  bodies  of  Lepidopterous  larva;, 
or  in  those  pupa*  which  are  readily  accessible  to  their 
attacks. 

The  female  ichneumons  manifest  a  wonderful  instinct 
at  the  season  of  ovi position  In  discovering  the  insects,  as 
well  mature  as  in  their  different  stages  of  egg,  mag- 
prot,  caterpillar,  and  chrysalis,  which  are  obnoxious  to 
the  wounds,  with  all  the  fatal  consequences,  of  the  Instru- 
ment from  which  the  present  section  of  " 
takes  Its  name. 

TERKBRA'TULA.  (Lat.  terebro,  I  bore.)  Thcname 
of  a  genus  of  Palliobranchiate  Acephalous  Bivalve  Mol- 
lusks.  in  which  one  of  the  valves  is  perforated  for  the 
transmission  of  a  . 
peduncle  passes  Is' 
rcous  piece. 

TBRE'DO.  ( Lat .  teredo,  the  tbip-worm , )  The  name 
of  a  genus  of  Acephalous  Mollusks  which  bore  their  ha- 
bitations in  submerged  timber,  and  occasion  destructive 
ravages  in  sunken  piles,  ships'  bottoms,  Ac. 

TK'ROUM  (Lat.  tergum,  the  back),  in  Entomology, 
signifies  the  upper  or  supine  surface  of  the  abdomen. 

TERM  (Lat.  terminus,  a  boundary),  in  Logic,  is  the 
expression  in  language  of  the  notion  obtained  in  an 
act  of  apprehension.  (See  Apprehension.)  A  term  may 
consist  of  one  word,  or  of  several ;  but  every  word  is  not 
capable  of  being  employed  by  itself  as  a  term,  or,  in 

ttc.  Adverbs,  prepositions, 
case  besides  the  nomi- 
i.e.  can  only  form  part  of 


TERMITES. 

a  term  ;  while  a  verb  is  a  mixed  word,  being  resolvable 
Into  the  copula  (or  auxiliary  verb)  and  the  term,  to 
which  the  copula  gives  tense,  mood,  and  position  ;  but 
an  Infinitive  mood  is  a  term  by  itself.  Simple  l 
categorematics,  are  divided  into  singular  and  < 
A  singular  term  stands  for  one  individual ;  u  "U 
"  the  king."   It  is  obvious  that  these  terms  cannot  be 


affirmed  or  denied  (In  logical  phrase,  predicated  afi 
■lively  or  negatively)  of  any  thing  but  themselves.  A 
common  term  stands  for  many  individuals  (which  are 
called  its  signiflcates),  as  "  man,"  "king."  These,  it 
is  evident,  can  be  said  (or  predicated)  of  others  ;  e.g. 
"Csrsar  is  a  man,"  "  Frederick  is  a  king."  The  subject  of 
a  proposition,  therefore  (sec  Proposition),  may  be  either 
a  singular  or  a  common  term  ;  the  predicate  must  be  a 
common  term.  Terms  are  said  to  be  univocal,  equi- 
vocal, analogous,  Ac;  but  these  are  rather  distinctions 
of  language  than  of  logic.  They  are  also  said  to  be  "of 
the  first  intention,"  and  "  of  the  second  intention ; " 
the  first  appearing  to  be  words  used  in  a  vague  and  ge- 
neral sense  ;  the  latter  words  used  in  a  limited  and 
specific  sense,  which  they  bear  in  some  particular  art  or 
science. 

TERMPNALIA.  Annual  festivals  celebrated  by  the 
Romans  In  the  month  of  February,  in  honour  of  Ter- 
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:  the  hole  through  which  the 
ed  by  a  small  detached  calca- 


logical  langu. 
Ac.  and  also  nouns 


divided  their  property,  and 
and  wine.    Sec  'I  taMiKL's. 
The  word  terminus  is  now  employed 
nate  the  extreme  points  of  a  railroad. 

TE'RMINISTS.  In  Ecclesiastical  History,  a  name 
given  to  a  class  among  the  Calvinists,  whose  tenet  it 
Is  (or  was,  for  such  opinions  hardly  exist  at  the  present 
day),  that  there  are  persons  to  whom  God  has  fixed,  by  a 
secret  decree,  a  certain  term  before  their  death,  after 
which  he  no  longer  wills  their  salvation,  however  long 
they  may  live.  They  instanced  the  cases  of  Pharaoh, 
Saul,  and  Judas,  among  others. 

TERMINO'LOGY.  (Lat.  terminus.)  In  every 
science  or  art,  that  preliminary  know  ledge  which  teaches 
us  to  define  the  words  and  phrases  peculiarly  employed 
In  It  (In  other  words,  its  technical  terms)  is  called  its 
terminology. 

TERM1STHUS.  A  black 
the  legs.    It  is  not,  however,  clear  what  the  disease  wa 
which  the 
{Med.  Diet.) 

TE'RMINUS.  (Lat.)  In  Ancient  Architecture,  a 
stone  raised  for  the  purpose  of  marking  the  boundary  of 
a  property.  Also  a  pedestal  increasing  in  sise  as  it  rises, 
or  a  parallelopiped  for  the  reception  of  a  bust.  Terminus 
was  the  name  of  the  god  of  boundaries  among  the  Ro- 
mans. Terminus,  in  more  recent  times,  is  applied  to  the 
beginning  or  the  end  ;  i.e.  to  the  first  and  last  station  of 
a  railroad. 

TERMITES.  (Lat.  termes,  the  branch  of  a  tree.) 
These  insects  constitute  an  extensive  and  Important  tribe 
of  the  Ncuropterous  order,  confined  to  the  warmer  lati- 
tudes of  the  globe,  and  performing  a  consli" 
in  the  essential  labour  of  completing  the 

active,  carnivorous  or  omnivorous,  in  all  the  stages  of 
their  existence,  save  that  of  the  ovum,  after  which  they 
undergo  only  a  sctntmctamorphosis.  The  mandibles  aro 
always  strong  and  hard,  but  differ  in  relative  slse  in  dif- 
ferent classes  of  individuals  of  the  same  community. 

The  tribe  Termetinee  includes  the  genera  Mantitpa, 
Raphidia,  Psocus,  Per  la,  and  Termes  proper  (now  the 
type  also  of  a  family,  TcrmitiiLe,  or  white  ants,  as  they 
are  commonly  called).  These  are  characterised  by  four, 
jointed  tarsi ;  but  the  wings  are  carried  horisontally  on 
the  body,  and  very  long :  the  head  rounded,  and  the 
prothorax  short  and  square.  The  body  is  depressed, 
with  the  antenna*  short ;  the  mouth  very  similar  to  that 
or  the  Ortkoplera,  with  the  four-cleft  lower  Up ;  three 
occelll,  one  rather  indistinct:  the  wings  generally  but 
slightly  transparent,  coloured,  with  the  nervurea  not 
forming  a  close  network  ;  and  the  legs  sbort. 

The  termites  peculiar  to  the  tropical  at 
countries  are  known  under  the  name  of  white  ants,  and 
commit  most  extraordinary  ravages,  especially  In  tho 
larva  state.  In  which  they  are  called  workers ;  these  are 
like  the  perfect  Insect,  but  with  the  body  softer,  and  with- 
out wings,  and  the  head  generally  larger  and  destitute  of 
eyes,  or  nearly  so.  They  are  united  into  colonies  of  in- 
calculable numbers,  and  live  concealed  in  the  interior  of 
the  earth,  trees,  and  other  wooden  matters,  such  as  fur- 
niture, shelves,  Ac,  In  which  they  form  galleries,  form- 
ing routes  conducting  to  the  centre  of  their  nests  ;  so  that 
these  objects,  of  which  the  outer  surface  is  (with  sur- 
prising instinct)  left  untouched,  fall  to  pieces  on  the 
slightest  touch.  The  nests  of  some  species  are  external, 
but  without  any  evident  exit.  Sometimes  they  are  ele- 
vated to  a  great  height  above  the  surface,  like  nyra- 

nouuted  by  a  solid  roof,  w  ich, 
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TERMS. 

by  their  height  and  number,  appear  at  a  distance  like  a 
•mall  village.  Sometimes  these  Insects  affix  their  nesti 
to  the  branchea  of  trees.  Another  tort  of  individual, 
I  neuter*  or  soldieri,  and  which  Fabriclui  inUtook 
it.  Their  have  a  head  much 
and  the  mandible*  are  very  long,  and 
They  arc  far  lew  numerous  than 
the  larva;,  and  live  near  the  outer  surface  of  the  neat,  so 
that  they  make  their  appearance  Just  when  it  Is  attacked  : 
they  are  also  stated  to  compel  the  workers  to  labour. 
The  demi-nymphs  have  the  rudiments  of  wings,  and  in 
other  respects  resemble  the  larva*. 

When  arrived  at  the  perfect  state  the  termites  quit 
their  habitation  ;  fly  abroad  during  the  evening  and  night 
in  great  numbers :  they  lose  their  wings  before  morning, 
which  dry  ;  and  failing  to  the  earth,  they  become  the  prey 
of  birds,  lizards.  Ac.  The  couples  are  then  collected  by 
the  larva*,  which  inclose  each  of  them  in  a  large  cell ; 
but  Latreille  ronject  tires  that  the  act  of  coupling  takes 
place  in  the  air,  as  in  the  ants,  and  that  the  females  alone 
occupy  the  attention  of  the  larvae  in  order  to  the  esta- 
blishment of  fresh  colonies.  The  abdomen  of  the  female 
subsequently  acquires  an  enormous  slxe,  from  the  in- 
numerable  eggs  which  it  contains.  The  royal  chamber 
occupies  the  centre  of  the  habitation,  and  around  it  are 
distributed  those  which  contain  the  eggs  and 


proach  our  ants. 

Neirrees  and  Hottentots  are  very  fond  of  these  Insects. 

TEH  MS,  In  Law.  are  four  sections  of  the  year  ap- 
propriated to  the  transaction  of  particular  business  in 
the  superior  courts  of  common  law  and  equity.  They 
are  now  regulated  by  11  G.  4.  and  1  W.  4.  c.  70. 

Hilary  Term  begins  the  1 1th,  and  ends  the  31  st  of 
January. 

Eastet  Term  begins  15th  of  April,  and  ends  the  8th  of 
May. 

Trinity  Term  begins  22d  of  May,  and  ends  the  12th 

of  June. 

Michaelmas  Term  begins  the  at,  and  ends  the  25th 
of  November. 

Whenever  any  one  of  these  days  falls  on  a  Sunday,  the 
following  Monday  is  substituted  for  it ;  and  If  the  days 
from  Thursday  before  to  Wednesday  after  Easter  Sun- 
day inclusive,  or  any  part  of  them,  fall  within  Easter 
term,  such  days  are  regarded  as  holydays,  and  the  term 
is  increased  by  an  additional  number  of  days  at  the  end. 


parts 


is  increased  by  an  additional  number  of  days 
and  Trinity  term  proportionably  postponed.  During 
term  the  three  superior  common  law  courts  sit  lis  banc; 
and  all  their  business,  with  the  exception  of  the  trial  of 
Issues  in  fact,  and  such  preliminary  or  other  matters  of 
minor  importance  as  can  be  transacted  before  a  judge 
at  chambers,  is  performed.  The  power  of  the  courts 
has,  however,  been  increased  by  a  recent  statute,  en- 
abling them  to  transact  certain  term  business  in  va- 
cation time.  The  rest  of  the  year  is  termed  Vaca- 
tion. During  the  vacation,  one  Judge  of  each  court 
sits  at  Nisi  Prius  for  the  trial  of  causes  In  London  and 
Middlesex,  through  the  periods  called  Sittings  ;  which 
an*  fixed  by  the  same  act  to  last  not  more  than  twenty- 
four  days  after  Hilary,  Trinity,  and  Michaelmas  terms 
respectively,  nor  more  than  six  days  after  Easter  term. 
During  the  vacation  also  the  circuits  are  held,  in  which 
causes  are  tried  and  the  gaols  delivered  in  other 
of  England  and  Wales. 

TERMS  OF  EQUATIONS,  are  the  several  parts  of 
which  they  are  composed,  connected  by  the  signs  of  ad- 
dition or  subtraction.  Thus,  2  a  x—b  c,  has  for  its  terms 
'.'ax  and 6c.  Generally  all  terms  containing  the  same 
power  of  the  unknown  quantity  are  considered  as  one 
compound  term  ;  the  coefficients,  with  their  proper  signs, 
being  connected  with  that  power  of  the  unknown  quan- 
tity. 

TERPSI'CHORE.  (Gr.vvr*.  /  delight,  and  %tet, 
a  dance.)  The  muse  who  presided  over  dancing,  usually 
represented  with  a  seven-stringed  lyre  or  a  plectrum  in 
the  hand,  and  in  the  act  of  dancing. 

TERRACE.  (Fr.  terrasse.)  In  Architecture,  a  raised 
natural  or  artificial  bank  for  the  purpose  of  affording  a 
promenade. 

TERRA  COTTA,  literally  baked  clay,  is  the  name 
given  to  statues,  architectural  decorations,  figures,  vases, 
Ac.  modelled  or  cast  in  a  paste  made  of  pipe  or  potter's 
clay  ami  a  fine-grained  colourless  sand  from  Hyegate. 
with  pulverized  potsherd*,  slowly  dried  in  the  air,  and 
afterwards  fired  to  a  stony  hardness  in  a  proper  kiln. 

TKRILE  FILIUS.  In  Classical  Latinity, a  humorous 
designation  of  persons  of  low  origin  or  olncurc  birth  : 
terra*  filii,  sons  <rf the  earth.  (See  Hertivs,  Satire 0.)  In 
the  university  of  Oxford,  by  an  ancient  custom, abolished 
a  century  ago,  a  satirical  Latin  oration  was  read  at  the 
commemoration  annually  by  an  undergraduate,  who  as- 
sumed the  title  of  Tcrrsc  1-  ilius,  and  often  indulged  in 
considerable  license  in  his  treatment  of  the  authorities  of 
the  place. 

TERRA  JAPON1CA.   The  old  pharmaceutical  de- 
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TE8SELATED  PAVEMENT. 

signation  of  the  substance  now  called  catechu.  It  was 
formerly  regarded  as  an  earthy  mineral. 

TERRA  PONDEROSA.  The  old  mlnerakwil 
name  of  carbonate  and  sulphate  of  baryta. 

TERRA  SIENNA.  A  brown  ochreoos  clay  beoogbt 
from  Sienna,  and  sometimes  used  as  a  pigment. 

TERRE-PLEIN.  In  Fortification,  the  borironu: 
surface  of  the  rampart  where  the  guns  are  placed  s  ! 

Its  farariiri  may  be  fromjit  to  40Je<-t  ; ^and  n  * 

slope  of  the  rampart.    See  Fowtificatiow.  ^ 

TERRE'STRI ALS,  Terrestres.  (L*t- 
earth.)   The  name  of  a  section  of  the  class 
responding  to  the  orders  Rasoret  and  Cur  torn 
family  of  Pulmonated  Gastropods,  and  of  a  division  of 
Isopodous  Crustaceans. 

TERRE- VERTE.  Green  earth.  A  specie*  of  chlo- 
rite of  a  green  or  olive  colour,  found  in  Germany,  France. 
Italy,  ana  North  America.  According  to  Klaprvjth,  It  it 
a  hrdrated  silicate  of  oxide  of  iron  and  potash,  wilt  * 
little  magnesia  and  alumina.  The  green  earth  of  Verona, 
once  used  as  a  pigment,  is  a  sub-species  of  this  mineral 

TE'RROR.  REIGN  OF.  In  the  History  of  the  French 
Revolution.  This  term  has  been  generally  applied  to  t>c 
period  during  which  the  executions  were  most 
and  the  country  under  the  sway  of  the  actual 
spired  by  the  ferocious  measures  of  its  Roremorv 
had  established  It  avowedly  as  the  principle  «  ~ 
thority.  It  seems  to  be  most  properly 
period  between  October,  1793,  when  the 
tribunal,  although  constituted  at  an  earlier  time, 
first  put  in  permanent  action  on  the  fall  of  the  parry  of 
the  Gironde,  and  the  overthrow  of  Robespierre  and  k  * 
accomplices  hi  Thermidor  (July),  1794.  The  agents  xrsi 
partisans  of  the  system  have  been  termed  Terrorists. 

TE'RTIALS.  Tertiaria'.  (Lat.  tres,  three.)  These 
are  the  large  feathers  which  take  their  rise  from  the  proi- 
imal  extremity  of  the  bones  of  the  wing,  correspnodr.c 
to  those  of  the  forearm  near  the  elbow  joint,  forming  a 
continuation  of  the  secondaries.  They  are  so  Ion?  to 
some  birds  of  the  snipe  and  lapwing  kind,  that  when  tb< 
bird  is  flying  they  give  it  the  appearance  of  having  faor 

*  TERTIAN  FE  VF.R.  An  Intermittent  fever  or  agee. 
the  paroxvsms  of  which  return  every  other  day.  See 
Agtje. 

TE'RTIARIES. 
body,  a  kind  of  associates  of 
knowledged  the  third  rule  of  Saint  Francis, 
connected  with  the  Fraticclli  and  Beghardi  of  the  13th 
century.    (Sec  Moxheim.  13th  cent.  partiL  chap.  B.) 

TE'RTIARY  STRATA.  A  series  of  sedimeotary 
rocks  which  lie  above  the  primary  and  secondary  strata, 
and  are  distinguished  from  them  by  their  oTpm*?  re- 
mains.  See  Gkology. 

TERTIUM  SAL  An  obsolete  chemical  term  for- 
merly applied  to  neutral  salts,  as  being  a  third  snb*c*rv-. 
or  text  turn  quod,  resulting  from  the  union  of  an  acid  ard 
alkali. 

TERTUIXIANISTS.  In  Ecclesiastical  Watery, 
a  branch  of  the  African  Montanists ;  so  named  frons  tie 
father  Tertulllan,  who  embraced  Montanist 
(See  Burton  t  Lectures,  vol.  il.  p.  234.) 

TERU'NCIUS.   A  coin  of  ancient  Rome,  the  s 
as  the  qtindrans  or  triuncis.  being  the  4th  part  of 
as,  and 
value  was 

TE'RZA  RI'MA  {third  or  triple  rhyme).  A  peculur 
and  complicated  system  of  versification,  borrowed  by  the 
early  Italian  poets  from  the  Troubadours.  The  verses 
are  the  ordinary  Italian  heroic  lines  of  eleven  syllable 
(interspersed  very  rarely  with  ten-syllable  lines).  -  The 
rhyme  is  thus  arranged  :  —  At  the  commencement  of  a 
poem  or  portion  of  a  poem,  verses  1  and  3  rhyme  toge- 
ther ;  as  do  verses  2,  4,  and  6 ;  the  third  rhjroe  begin* 
with  verse  5,  which  rhyme*  to  7  and  9  ;  the  fourth  ts 
formed  by  8. 10,  and  12,  and  so  on ;  and  the  poem  or  canto 
ends  abruptly,  the  last  rhyme,  like  the  first,  being  on  a 
couplet  Instead  of  a  triplet.  It  is  obvious  that 
la  interlaced  throughout,  and  continually  in 
can  be  found  until  the  end  of  I 


that  no 
canto;  as, 
rhyme 


end  of  every  line. 
This 


ofi 

the  conclusion  is  often  turned  to  good  effect  by 
of  versification.  This  metre  has  been  rendered  crlebraioJ 
by  Dante,  who  wrote  In  it  his  lirrina  Cammedta.  It  ha« 
been  adopted  by  his  imitators,  of  whom  the  latest.  Vto- 
cenxo  Monti,  has  used  it  to  much  advantage  ;  and  ty 
Ariosto  and  other  poets  for  their  satire*.  Byron  has 
adopted  it  in  English,  with  indifferent  success,  in  bis 
1'rvphecy  of  Dante  {  and  It  has  been  attempted  by  i 
translators. 

TERZB'TTO.  (It.)  In  Music,  a  composition  in  i 
pa  1 1 «. 

TE'SSELATED  PAVEMENT.    (Last  I 
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TESSERA. 

niu.  of  tessera.)  In  ancient  Architecture,  a  pavement 
"orined  of  small  square  pieces  of  stone  called  tcttcrce  or 
//<•*.  They  are  frequently.  Indeed  mostly,  found  inlaid  in 
t  liferent  colours  and  patterns,  and  with  a  central  subject. 
I'hcy  are  embedded  in  cement,  and  rest  on  prepared  hard 
it  rata. 

TE'SSERA.  In  Roman  Antiquities,  a  die  six-sided, 
ike  the  modern  dice ;  and  thus  to  be  distinguished  from 
he  talus,  which  had  only  three  tides.  Tickets  or  tallies 
i*ed  for  various  purposes  were  called  tesserae.  Thus 
ruards  were  set  at  night  in  their  camps  by  means  of  a 
with  a  particular  Inscription,  given  from  one 
i  to  another  through  the  army ;  and  in  this  way 
easera  seems  to  have  come  to  signify  the 
or  password  delivered  to  the  guard.  (See 
Mem.  de  VAcad.  des  Inter,  vol.  xxxvii.) 
Tiwsxra.   In  Architecture.  See  Tesselatrd  Pave- 

\  UN  T  * 

TB'SSERACONTE'RIS.  (Gr.  fWVMMMPra,  forty, 
ind  ifirrw,  I  row.)  A  galley  with  forty  banks  of  oars  ; 
•ne  of  the  largest  of  monstrous  vessels  mentioned  by 
.ncicnt  writers.  Great  doubts  have  been  entertained  as 
o  the  possibility  of  the  construction  of  a  vessel  which, 
crording  to  the  received  notions  respecting  classical 
hipbuilding,  must  have  required  about  four  thousand 
owers  ;  but  it  is  seriously  recorded  that  one  was  built 
or  Ptolemy  Philopater,  probably  for  purposes  of  show 
•i-l v.    St-c  Tkiulme,  Galm  y 

TESSULAR.  A  term  applied  in  Crystallography  to  a 
y.item  of  crystals,  including  the  cube,  tetraedron,  Ac. 
TEST.   In  Chemistry,  any  thing  by  which  we  dis- 

"  substances 


inguish  the  chemical  nature  of 

•ther :  thus  infusion  of  sails  is  a  test  of  the  pretence  of 
ron,  which  it  renders  evident  by  the  production  of  a  black 
nlour  in  water  and  other  liquids  containing  that  metal ; 
n  the  tame  way  sulphuretted  hvdrogen  it  a  tett  of  the 
'rent- nee  of  lead,  and  nitrate  of  baryta  of  sulphuric  acid, 
n  Metallurgy  and  Assaying,  the  porout  crucible  which 
bsorbt  the  liquid  vitrifiaule  oxide  of  lead  and  other 
aetals  combined  with  it  is  sometimes  called  the  test. 
TE'STA.    In  Botany,  the  integuments  of  a  teed. 
TESTA'CEANS,  Tcstacea.    fLat.  testa,  a  shell.) 
Phis  term  was  employed  by  Linne  to  signify  an  order 
if  the  clans  Vermes.  It  it  applied  by  Cuvier  to  an  order 
if  hit  class  Acepkaia,  comprehending  those  which  are 
•rovided  with  a  calcareous  shell. 
TESTACE'LLUS.   (Lat.  tetta.)  A  genus  of  slugs  ; 

0  railed  from  their  being  furnished  with  a  diminutive 
bell,  which  forms  a  shield  or  protection  to  the  heart. 
)f  thit  destructive  genus  the  following  species  are 
British,  and  occasionally  infest  our  gardens  and  nursery 
Toundt :  —  Tett.  scutcttum,  Sowerby  ;  Test,  halyotidcus  j 
Vest,  maucei. 

TESTAMENT,  OLD  AND  NEW.   See  Bible. 

TEST  AND  CORPORATION  ACT.  The  popular 
lamea  of  the  ttatutet  13  Car.  2.  tt.  2.  c.  1.  and  25  Car.  2. 
h.  2. :  by  the  first  of  which  It  was  provided  that  all  ma- 
gistrates in  corporations  thould  take  the  oaths  of  allo- 
wance and  supremacy,  and  another  renouncing  the  doc- 
rinc  that  it  it  lawful  to  take  arms  against  the  king ;  and 
hould  have  received  the  sacrament  within  a  year  before 
heir  election,  according  to  the  rites  of  the  church  of 
•".upland.  The  latter  extended  thoc  provisions  to  "  all 
>ersont  that  shall  bear  any  office  or  offlcet,  civil  or  mili- 
ary." Ac.  ;  and  introduced  a  new  declaration  against 
ran  substantiation.  These  actt,  long  esteemed  the 
;reat  bulwarks  of  the  Protestant  church,  were  never- 
helett  evaded  by  meant  of  actt  of  indemnity  annually 
>assed  for  the  relief  of  those  who  had  neglected  to  take 
he  oatht.  They  were  finally  repealed  1828  (9  G.  4. 
.  17.),  at  far  as  regarded  the  administration  of  the  ta- 
rament,  and  a  declaration  set  forth  in  the  act  substituted. 
L.ocke,  at  well  as  many  other  eminent  men.  has  strongly 
tbjected  to  the  principle  of  making  a  religious  solemnity 

1  test  of  conformity  :  it  it  defended  by  Dean  Swift. 
TESTIMONY.   See  Evidence. 

TE'STING.  In  Metallurgy,  the  operation  of  refining 
;old  and  silver  by  means  of  lead  upon  a  ves»el  called  a 
est  or  cupel.   See  Cufbllation. 

TESTUDINA'TA.  (Lat.  testa.)  The  name  of  a 
ribc  of  Chelonlan  reptiles,  of  which  the  tortoise  ( Tes- 
udo)  Is  the  type.  It  has  been  sometimes  used  as  svno- 
tyniout  with  Chr Ionia,  and  at  a  name  for  the  whole 
irder. 

TESTU'DO.  A  military  contrivance  adopted  by  the 
'•reekt  and  Romans  principally  in  attacking  walls  and 
ortificd  placet.  It  was  formed  by  a  body  of  troops  hold- 
ng  tbelr  thlelds  above  their  heads,  so  at  to  overlap  one 
nother  and  form  a  kind  of  penthouse,  which  threw  off 
he  missiles  of  the  enemy  while  the  assailants  were  ap- 


iroachlng  the  walls.  The  word  properly  means  a  tortoise, 
rom  the  similitude  or  whose  shell  to  this  contrivance 
he  name  wat  borrowed. 

TK'TANUS.  (Gr.  MM*  I  stretch.)  A  spasm  of  the 
vholc  of  the  muscles.  It  Is  frequently  caused  by  lacerated 
rounds,  and  affecting  the  jaw  is  termed  lockjaw.  In  hot 
thit  disease  is  tomctimet  produced  by  exposure 
MM 


TETIiAO. 

to  cold,  or  by  suppressed  perspiration,  and  it  then  often 
admits  of  relief  and  cure ;  but  when  it  it  the  i 
of  a  wound  it  is  usually  fatal. 

TETHY'DANS.  Tcthudes.    The  name  of 
Tunicated  Acephalous  Molluskt,  of  which  the 
Ascidia  (  Ttthys  of  the  anclentt)  it  the  type. 

TE'THYS.  (Gr.  an  asrid.an.)  A  name  applied 

by  Linnaeus  to  a  genus  of  Vermes  Tettacea ;  and  by  Cuvier 
to  a  genua  of  N  udibranc hiatc  Gattropods,  charactcriied 
by  having  two  rowt  of  branchial  along  the  back  In  the 
form  of  tints. 

Tetiiyi.  In  Greek  Mythology,  the  daughter  of 
Uranus  and  Gaia,  and  wife  of  her  brother  Ocean  us.  The 
symbol  of  the  sea,  and  of  the  element  of  water ;  in  which 
character  the  it  sometimes  confounded  with  Thetis,  unlet* 
indeed  the  name  of  the  latter  goddess  be  only  another  form 
of  hers. 

TETRA'CERAS.    (Gr.  ttrruiu.four,  and 
horn . )   The  generic  name  proposed  by  Dr.  T 
four-horned  antelope. 

TE'TRACHORD.  (Gr.rtrrwfw,  and  XH*v,  <*  string.) 
In  Music,  a  concord  consisting  of,  three  degrees  or 
Intervals,  and  four  terms  or  toundt ;  in  modern  mutlc 
it  it  commonly  called  a  fourth.  The  word,  in  its  strictly 
literal  sense,  signifies  any  instrument  with  four  strings, 
and  was  applied  to  the  lyre  in  its  primitive  state. 

TE'TRADITES.  A  word  used  in  several  senses,  all 
of  them,  however,  bearing  upon  its  original  derivation 
from  Gr.  rtrrnttt.four.  1.  Among  the  ancients  children 
were  so  called  who  were  bom  in  the  fourth  month  ;  and 
tuch  were  believed  to  be  unlucky.  2.  The  Manlcheet 
and  othert,  who  believed  the  Godhead  to  contitt  of  four 
instead  of  three  persons,  bore  this  name.  And  3.  In  Eerie* 
siastical  History  different  sects  of  heretics  were  so  c.dled, 
in  consequence  of  the  respect  with  which  they  regarded 
the  number  four. 

TETRA'DORON.   (Gr.)   In  ancient  Architecture,  a 
species  of  brick  used  by  Greek  " 
dwellings,  four  palms  in  length. 

TE'TRADRACIIM.  A  common  silver  coin  of  the 
ancient  Greeks,  of  the  value  of  four  drachms. 

TETRADY'NAMOUS.    (Gr.  nrr«<«.  and  W.a«, 
power.)   A  Aower  having  tix  stamens,  of  which  two  i 
short,  and  separated  by  two  pairs  of  longer  ones. 

TETRAE'DRON,  or  TETRAHEDRON.  (Gr.< 
«sfi#,  and  tit**,  side. )  In  Geometry,  one  of  the  five  Pla. 
tonic  bodies,  or  regular  tolidt.  It  it  bounded  by  four 
equilateral  and  equal  triangles,  or  it  it  a  triangular  pyra- 
mid having  four  equal  and  equilateral  faces.  If  we  as. 
tume  a  ■--  the  linear  edge,  b  *=  the  whole  superficies,  c  — 
the  solid  content,  r  =  the  radius  of  the  inscribed  sphere, 
H  bbj  the  radius  of  the  circumscribed  tphere,  then  the 
following  relations  hold  true:  — 

a=2rV6.  6  -  2  4  r* -v/3,  e  =*8  r*  ,»/3,  R  =  3  r. 
See  Platonic  Bodies. 

TETRAKTE'RIS.  (Gr.  rtrrmete,  and  irtv,  a  year.) 
In  Grecian  Chronology,  a  cycle  of  four  yean,  invented  by 
Solon,  to  make  the  lunar  year  equal  to  the  solar .  This 
he  effected  by  Intercalating  a  month  of  twenty-two  days 
at  the  end  of  two  years,  and  at  the  lapse  of  other  two 
years  another  month  of  twenty-three  dayt,  making  In  all 
forty-five  dayt,  which  will  be  found  to  be  the  difference 
between  the  lunar  and  solar  year  after  an  interval  of  four 
years. 
TE'TRAOON. 


(Gr.  *i 


.  angle.)  In 

Geometry,  a  figure  having  four  angles. 

TE'TRAGO'NIA  (Gr.  v<rr«<u,  and  ysw),  It  a 
genus  of  herbaceous  plantt  of  the  Portulacaeeous  order, 
with  four-cornered  fruit ;  one  speciet  of  which,  native  of 
New  Zealand,  it  cultivated  at  an  esculent  under  the  name 
of  New  Zealand  spinach.  Although  Inferior  to  genuine 
spinach,  it  is  valuable  on  account  of  its  resistance  to  drought 
and  the  great  quantity  of  foliage  that  may  be  gathered 
from  a  single  plant.  It  is  an  annual  of  the  easiest  culture. 

TETRAGRA'MMATION.  Among  several  ancient 
nations,  the  name  of  the  mystic  number  four,  which  was 
often  symbolised  to  represent  the  Deity,  whose  name  wat 
expressed  in  several  languages  by  four  letters  :  thus  the 
Heb.  m»T* ;  the  Assyrian  Adad  ;  the  Egyptian  Amon; 
the  Persian  Syre  ;  the  Greek  *H*  ;  the  Lat.  Deus.  By 
a  curious  coincidence,  the  same  peculiarity  prevails  in 
many  modern  languages,  as  will  be  seen  In  the  Gerra.Gof/, 
the  French  Diet*,  Ac. 

TKTRA'LOGY.  (Gr.  rtrrmtu,  and  Ae^«,  discourse.) 
The  name  given  to  the  collection  of  four  dramatic  com- 
positions which  was  brought  forward  for  exhibition  at 
Athens  by  competitors  for  scenic  honour.  It  consisted  of 
three  tragedies  and  a  "  satyrus  "  (see  Satire),  of  which 
the  only  example  left  is  the  Cyclops  of  Euripides. 

TETRA'MBTER.  (dr.  and smtJsv  measure.) 

A  verse  consisting  of  four  measures  ;  that  is.  according 
to  the  Greek  prosody,  of  eight  iambic,  trochaic,  or  ana- 
pa  stir  feet,  or  four  feet  exceeding  three  timet. 

TKTRA'NDROUS.    (Or.  nmett,four,  and  •»**,  a 
man.)   A  flower  having  four  stamens. 
TE'TRAO.  (Lat.  tctrao,  a  bustard.)  Ai 
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TETRAPHARMACON. 

■ 

the  place  of  the 
prrhrndcd  all  the  various  specie*  of  grouse,  partridges, 
francollns,  quails,  and  tlnamous ;  and  the  necessity  for 
subdividing  It  was  consequently  soon  recognised.  Latham 
restricts  the  genus  Trtrao  to  those  species  of  which  the 
feet  are  covered  by  feathers,  and  are  without  spun,  with 
naked  toes,  and  a  round  or  forked  tail :  these  are  the 
true  grouse.  The  species  in  which  the  toes  are  feathered 
as  well  as  the  leg*,  called  ptarmigan,  form  the  genus 
Lag t /put.  Brisson  separated  from  the  Linnsean  Tetra- 
amet,  the  partridges,  francolins,  and  quails,  under  the 
generic  title  Perdix ;  and  the  obvious  characters  indl- 
by  the  common  names  of  these  tribes,  have  been 
by  Inter  soologists  the  grounds  for  as  many  distinct 
!•  The  quails  of  the  New  World  form  the  distinct 
Ortyx,  The  long-necked  tinamous  of  America, 
tute  the  last  genus  ( Tinamut,  Latham)  of  the 

TETRAPHA'RMACON.  An  ointment  composed  of 
four  remedies  ;  namely,  wax,  resin,  lard,  and  pitch. 

TE'TRAPLA.  (Gr.  vsrr-vi*.)  In  Ecclesiastical  His- 
tory, the  name  of  a  Bible  arranged  by  Origen  in  four 
columns,  consisting  of  four  different  Greek  versions  ;  vii. 
that  of  the  Septuagint,  that  of  Aquila,  that  of  Symma- 
ehus,  and  that  of  ftieodoslan.  This  work  must  not  be 
confounded  with  the  Hexapla,  which  see. 

TETRAPNEUMO'NIANS,  Tetrapnrumonet.  (Gr. 
vsrrwcif ,  and  tmvu«»,  a  tttng.)  The  name  of  a  section 
of  spiders  (Araneidct),  comprehending  those  which  have 
four  pulmonary  sacs. 

TETRA'PTERANS,  Tetraptera.  (Gr.  *irr«<tr.  and 
TTifst,  a  wing.)  A  name  applied  by  some  entomologists 
to  the  insects  which  have  four  wings,  and  which  thus 
constitute  an  extensive  primary  division  of  the  class. 

TE'TRARCH.  (Gr.Tirfafy.if.)  The  governor  of 
a  fourth  part  of  a  country.  This  was  a  title  granted  by 
the  Romans  to  some  tributary  princes,  whom  they  did 
not  dignify  with  the  style  of  king.  It  seems  to  have  ori- 
ginated among  the  Galatians.  Such  were  the  sons  of 
Herod  the  Great,  amongst  whom  his  dominions  were 
divided  after  his  death.  (See  Mem.  de  V Acad,  det  Inter. 
vol.xxviti.) 

TETRASPASTON.  (Gr.nrr.fSf,  and  r»«*.  /  pull.) 
In  Mechanics,  a  machine  in  which  four  pulleys  ail  act 
together. 

TRTRA'STICH.  (Gr.  nrrw<sr,  and  my.*,  verse.) 
In  Poetry,  a  stanza  of  four  verses. 

TE'TRASTYLE  ( Gr.rtTTmetf,tmdrrvX*e,  a  column.) 
In  Architecture,  a  building  having  four  columns  In  front. 

TR'TTER.  An  eruptive  disease  ofthe  cuticle.  See 


THEA. 


TETTI'GES. 


(Gx.  grasshoppers 
by  the  ancient  Athenians  in 


An 


appellation 
i  to  the  boast 

that  they  were  produced  from  the  soli  which  they  In- 
habited. In  conformity  with  this  belief  they  were  often 
styled  avrsrtisvif.  or  earth  born,  and  wore  golden  grass- 
hoppers in  their  hair. 

TKTTIGO'NIANS,  Tettigonides.  (IM.  tettigonia,  a 
kind  qf  grasshopper. )  A  section  of  Hemlpterous Insects, 
of  which  the  genus  Tcttigonta  is  the  type.  It  is  synony- 
mous with  Cicadarians.   See  Cicada. 

TEl'TA'TES.  In  Mythology,  a  Celtic  divinity,  to 
whom  Roman  writers  have  given  some  of  the  attributes 
of  their  Mercury  {Mem.  de  I'  Ac.  det  Inter,  xxiv.  349.), 
enumerated  by  Lucan  among  the  gods  of  the  Gauls : 
Qui  bus  immitfs  placatur  sanguine  diro  Tcutates. 

TEUTHIDANS,  Teuthidx.  (Gr.  niA*t,  a  calamary.) 
The  family  of  Dibranchiate  Cephalods  of  which  the  cala- 
mary (Loligo  vulgaris)  is  the  type. 

TEUTO'NIC  ORDER.  One  of  the  principal  mili- 
tary orders  of  religious  persons.  It  was  founded  in  1 190, 
by  Frederic  duke  of  Swabia,  and  Intended  for  Germans 
or  noble  rank  only  :  its  rules  were  the  same  with  those 
of  the  Templars.  Like  the  other  orders  (tee  Saint  John, 
Templars),  its  original  object  was  the  performance  or 
service  against  the  infidels  in  Palestine.  It  was  dedicated 
to  the  Virgin  Mary.  After  the  conquest  of  Jerusalem 
by  the  Saracens,  the  grand  master  removed  to  Venice, 
and  afterwards  to  Marburg.  By  degrees  it  made  cxten. 
sivc  conquests  from  the  various  heathen  nations  on  the 
southern  shores  ofthe  Baltic.  The  Prussians  were  sub- 
dued by  it,  and  forced  to  embrace  Christianity,  after  a 
struggle  of  more  than  half  a  century.  In  1237,  it  was 
united  with  the  order  of  the  Brethren  of  tho  Sword  in 
Livonia.  Its  conquests  elevated  it  to  the  rank  of  a  sove- 
reign power  In  Europe.  The  grand  master,  during  the 
epoch  of  it*  domination,  had  his  seat  at  Marienburg,  in 
Prussia.  Its  territory  extended  from  the  Oder  to  the 
Gulf  of  Finland,  and  the  population  under  its  govern- 
ment is  supposed  to  have  amounted  in  the  15th  century 
to  two  millions  and  a  half  of  souls.  Its  dominions,  how- 
ever, were  gradually  lost  by  revolt  or  foreign  conquest. 
Waal  Prussia  fell  to  Poland,  East  Prussia  to  the  house  of 
Brandenburg.  Afterwards  the  seat  of  the  grand  master 
was  at  Morgontheim  in  Swabia ; 
lfJH 


prince  of  the  empire.  By  the  peace  o 
the  rights  and  revenue  of  the  grand  i 
talned  by  the  emperor  of  Austria :  but 


the 


sect  of  C«v 
that  w*cd 


lished  by  Napoleon  in  1909  ;  and  its  land..  I 
to  the  sovereigns  of  the  various  districts  In 
were  situate,  it  now  retains  a  titular  exi 
Austria. 

TE'XTUARIES.   Among  the  Jews, 
raltes.  or  Karaites,  has  been  to  called  ( i 
from  Its  adherence  to  the  text  of  the  J* 

THABORITES.   See  T  a  bo  rites. 

THALAMUS.   (Gr.         u*(.  a  brt 
the  part  of  the  brain  from  which  the  optic  nerves  b*?r 
part  of  their  origin. 

Thalamus,  In  Botany,  is  the  part  on  which  t1 ' 
ovary  is  seated.  The  succulent  red  centre  of  a  straw- 
berry,  the  core  in  the  fruit  of  a  raspberry,  an?  the  thilaat 
of  these  plants.    Some  botanists  call  it  the  rrccptartr  a 


THALI'A.  (Gr. 

who  is  generally  regarded  as  the  pat  rone**  of  pas- 
toral and  comic  poetry.  She  is  also  supposed  to  prsM-tt 
over  husbandry  and  planting.  She  is  represented  level- 
ing on  a  column  with  a  mask  in  her  right  hand  and  i 
shepherd's  crook  in  her  left. 

THALl'DANS.  Tkatidet.  fGr.  9ssV*s*k  one  of  the 
Mutes . )  The  name  of  a  tribe  of  Tunicaries,  of  which  it* 
genu*  SaJpa  or  Thalia  is  the  type.   See  Salt*. 

THA'ELUS.  In  Botany,  a  term  given  to  the  orris* 
of  vegetation  of  liverwort*,  lichen*,  and  seawevd.  and  1 1 
the  bed  of  fibres  from  which  many  specie*  of  fungi  arise 
It  is  regarded  as  a  fusion  or  blending  together  of  leaf 
stem.  Hence  plants  consisting  of  thai  11  only  are  cadW 
Thallophyte*  orThallogens.  The  spawn  of  the  mu*hror*a 
shows  the  appearance  ofthe  thallus  in  fungi. 
THAMMUZ.  The  tenth  month  of  the  Jewish  civil 
to  part  of  June  and  July,  and  i 


In  Mythology,  th« 
the  Phoenician*  worshipped  Osiri* 
Adonis. 

THANE.  (Sax.  thegn.)  In  early  English  History.! 
of  honour  among  the  Anglo-Saxon*.  In  its  original  a 
ing  it  signified  a  minister  or  servant,  and  was  applied  to  tft* 
followers  of  kings  and  chieftains.  Thus  the  king's  tiixa^ 
were  at  an  early  period  a  distinct  and  elevated  class.  1  a 
a  later  age  of  the  Anglo-Saxon  power,  the  term  had  be- 
come more  extensive  In  it*  signification,  and  seesas  ta 
have  1  "'fii  appropriated  to  all  landed  proprietors  wSa 
were  below  the  rank  of  earl  and  above  that  of  alderman, 
and  had  the  privilege  of  assisting  in  framing  the  lavs. 
In  Latin  charters  the  word  miles  is  the  equivalent  of 
thane.  There  were  superior  and 
standing  in  the  same  relative  situation  as 
and  vassals  under  the  feudal  system  of 
mandy .  ( Sec  Turner' t  Anglo-Saxons  ; 
man  wealth.) 

THA'TCHING.  Covering  hou*e»,  stacks,  or  rids 
with  straw  or  reeds,  in  such  a  manner  a*  to  throw  off  the 
rain,  and  exclude  excessive  heat,  or  prevent  it*  esearr 
from  within.  The  straw  generally  used  in  thatchtag  it 
that  of  the  wheat,  a*  being  the  longest  and  thickest,  and 
the  most  durable.  Next  to  wheat,  rye  straw  it  pre- 
ferred, or,  in  default  of  that,  the  straw  of  oat* ;  but  t5» 
most  durable  of  atl  thatch  in  cold  countries  is  thai  fornuM 
of  the  reed  (Arundo  donor,  Linn.),  or  of  the  common 
heath  or  ling  ( Calluna  vulgaris,  Sal.).  A  very  durable 
covering  of  the  thatch  kind  1*  also  formed  of  the  spray 
of  birch,  of  the  bark  of  that  tree,  or  of  oak  or  pine,  arid 
of  the  chips  and  shavings  made  by  hurdle-makers  from 
the  Doles  and  shoot*  supplied  by  copse  woods.  Thatched 
roof*  were  formerly  almost  unive  rsal  in  cottage  archi- 
tecture ;  but  they  are  now  being  supplanted  by  roofs 
covered  with  tiles  or  slates,  which  are  much  more  du- 
rable, and  not  subject  to  catch  fire  ;  while  the  straw  for- 
merly used  for  roofs  U  much  more  profitably  erapiorH 
a*  litter  for  cattle,  and  thus  turned  Into  manure,  and 
employed  in  reproduction,  —  a  process  which,  in  agri- 
culture at  least,  ought  not  to  be  deprived  of  any 
contributing  to  essentially  to  its  aid  a*  manure. 

THAU' MA  TROPE.  (Gr.  Snium,  a  wonder 
I  turn.)  The  name  given  by  Dr.  Paris  to  an  optical" toy, 
the  principle  of  which  depends  on  the  pcrt-tstener  of 
vision.  A  circle  Is  cut  out  of  a  piece  ot  card,  to  op- 
posite edges  of  which  two  silk  strings  are  fixed,  bv 
twlsting  which  between  the  finger  and  thumb  of  each 
hand  the  disc  I*  turned  round  with  considerable  velocity 
On  one  ride  of  the  dl*c  it  drawn  any  object,  as  a  chariot  i 
on  the  other  side,  the  charioteer  in  the  attitude  -f 
driving ;  so  that  when  the  card  is  twirled 
the  charioteer  driving  the  chariot ;  or.  in  . 


the  duration  ofthe  impressions  of  light  on  the  retina,  w» 
sec  at  once  what  is  drawn  on  both  aide*  of  the  card. 
(Library  qf  Useful  Knowledge,  •*  Optic*.") 

THEA  (Chinese  tcha),  1*  the  botanical  name  of  the 
genu*  which  includes  the  plants  yielding  tea-  They  *rr 
found  in  China  and  the  bordering  countries  in  varioiu 
situations,  either  In 
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THEATINES. 

*  riven,  as  in  A  turn,  or  on  mountain  sides,  and  on  cool 
ills  ;  occurring  in  the  latter  situations  as  far  northward 
»  Chusan.  Some  botanists  assert  that  them  Is  bi 
Ind  of  tea  tree,  the  difference  in  the  samples  of 
erce  depending  upon  the  mode  of  preparation  ; 
ly  that  genuine  black  and  green  teas  are  the  pn> 
irTerent  species,  but  that  both  kind*  may  be  made  ar- 
ficially  from  the  former  sort.  The  latter  appears  to  be 
le  truth.  The  cultivation  of  tea  for  commercial  pur- 
Mri  has  been  attempted  successfully  in  the  Himalayas, 
ivs,  Braxil,  and  Madeira ;  but  unprofitably  in  the  two 
Iter  countries,  on  account  of  the  high  price  of  labour. 
re  Tba. 

THE'ATINES.  A  religious  order  in  the  Roman 
atholic  church,  the  earliest  in  point  of  date  of  the  com- 
i unities  of  "  regular  clerks :  "  it  was  founded  in  1524  by 
t.  Cajetan  of  Thiene.  The  members,  besides  the  ordi- 
ir v  monastic  rows,  bound  themselves  to  the  duties  of 
te  cure  of  souls,  preaching  against  heresies,  tending  the 
ck  and  convicts,  and  to  abstain  from  possessing  pro- 
»rty  or  asking  for  alms.  This  order  does  not  appear 
>  have  met  with  much  success,  except  in  Italy,  where  (it 
said  in  the  Con  v.  lexicon)  the  bishops  are  very  genc- 
»lly  chosen  from  It.  (See  Mo$heim,  cent,  xvl.) 
THE'ATRE.   (Gr.  St-r?.,,  from  / behold.) 


THEFT. 


•>  Architecture,  a  building  appropriated  to 
lion  of  dramatic  spectacles.  The  theatres  of  theGrceksand 
omans  display  some  of  the  most  extraordinary  specimens 
f  their  power  in  the  arts.  Bacchus  hat  the  reputation 
f  being  the  Inventor  of  them,  which,  after  their  temples, 
)>pear  to  have  been  the  most  important  public  edifices  of 
sose  people.  They  seem  to  have  been  carried  to  per- 
tctlon  In  the  Grecian  colonies  at  an  earlier  period  than 
iey  were  in  the  mother  country.  The  first  theatre  oft  tone 
t  Athens,  called  the  theatre  or  Bacchus,  was  built  in  the 
me  of  Thcmlstocles ;  and  as  there  seems  little  doubt 
lat  the  Athenians  were  the  inventors  of  the  drama  as  a 
■gular  scenic  action,  It  Is  fair  to  presume  that  they 
ere  the  first  to  regulate  the  form  and  proportions  which 
ccessity  and  pleasure  dictated  in  their  arrangement. 

shows  the  general  form  of  the 
ffered  but  little  from  that  of  the 
r,  and  the  instructions  given  by  Vitruvius  in  the 
ighth  chapter  of  his  fifth  book,  as  to  the 
f  the  plan,  are  as  follows:-' 


four  triangles  touch 
the  circumference, 
in  the  theatres  of  the 
Greeks  the  angles 
of  three  squares  are 
substituted ;  and  the 
side  of  that  square 
which  Is  nearest  to 
the  place  of  the 
scene,  at  the  points 
where  it  touches  the 
circumference  of  the 
circle,  is  the 
ary  of  the 
urn.  A 

parallel  to  this,  at  the 
extremity  of  theclr- 
cle.will  give  the  front 
fthescene.  Through thecentreoftheorchestra, opposite 
1  the  proscenium,  another  parallel  line  Is  drawn  touch* 
ig  the  circumference  on  the  right  and  left ;  then,  one 
jot  of  the  compasses  being  fixed  on  the  right-hand  point, 
.ith  a  radius  equal  to  the  distance  from  the  left  point 
escribe  a  circle  on  the  right-hand  side  of  the  proscenium, 
nd.  placing  the  foot  of  the  compasses  on  the  left-hand 
oint,  with  the  distance  of  the  right-hand  interval  de- 
cribe  another  circle  on  the  left  side  of  the  proscenium, 
"bus  describing  it  from  three  centres,  the  Greeks  have  a 
urger  orchestra,  and  their  scene  Is  further  recessed 
The  pulpit  urn,  which  they  call  k*yu»r,  Is  less  in  width  ; 
■herefore  among  them  the  tragic  and  comic  performers 
i  t  upon  the  scene,  the  rest  going  through  their  parts  in 
The  ancient  theatres  were  frequently 
he  deliberations  of  the  general  assembly  of  the 
i  political  matters,  as  we  find  from  Tacitus  and 
u>onius  in  respect  of  the  theatres  at  Antloch  and  Athens. 
>'ot  withstanding  the  use  of  those  buildings  in  later 
*  quarries  freely  used  by  the  inhabitants  of  the 
inch  they  stood,  there  are  still  considerable  ruins  at 
Iphcsus.  Alahanda,  Teos,  Smyrna,  Hierapolis,  Cvxicus, 
.linda,  Magnesia,  Laodicea,  Mylassa,  Sardis,  Miletus, 
tratonlcea,  Telmessus,  Jasus,  and  Patara,  all  In  Asia 
linor ;  in  Sicily,  at  Catana,  Taurotninium,  Syracuse, 
>rgyrium,  and  Segesta.  In  Greece,  ruins  are  still  extant 
t  Athens,  Sparta,  in  the  island  of  Egina,  at  Epidaurus,  and 
legaiopolis.  According  to  Pausanias.  that  at  Epidaurus, 
ulit  by  Polycletus,  surpassed  all  the  other  theatres  of 
;  recce  in  its  beauty  and  proportions;  but  in  grandeur 
nd  magnificence  the  Roman  theatres  far  surpassed 
of  the  Greeks  ;  nor  is  this 


have  been  of  large  dimensions,  inasmuch  as  it 
tain  40,000  spectators.  The  remains  of  it  at 
some  stables  of  a  palace  are  still  visible.  There  were 
two  other  considerable  theatres  in  Rome  ;  the  first  built 
in  the  year  741  of  the  city,  by  Cornelius  Balbus  ;  and  the 
second,  which  was  begun  by  Julius  Casar.  but  not  finished 
till  the  time  of  Augustus,  who  dedicated  it  to  his  friend 
Marcellus.  From  the  remains  it  appears  that  it  was  a 
specimen  of  great  beauty  and  purity,  as  far  as  relates  to 
the  profiles  of  two  of  its  orders,  there  being  no  vestiges 
of  the  upper  order.  The  only  other  remains  of  Roman 
theatres  are  at  Saguntum  and  Oranges,  though  the  Ro- 
mans usually  erected  theatres  in  their  newly  conquered 
cities,  or  at  least  embellished  and  improved  those  they 
found  on  the  spot. 

The  modern  theatres  of  Rome  are,  perhaps,  the  worst 
In  Europe.  Italy,  however,  boasts  some  beautiful  ex- 
amples ;  the  principal  whereof  are  those  at  Parma,  now 
in  a  very  dilapidated  state.  Milan,  Verona,  Turin,  Naples, 
and  Bologna.  In  France,  a  very  fine  theatre  at  Bour- 
deaux;  the  theatre  at  Versailles;  and  some  elegant 
theatres  in  Paris.  Till  recently  this  country  has  been 
unsuccessful  in  the  design  or  theatres  ;  but  a  taste  seems 
rising,  which  we  doubt  not,  if  opportunity  occurred,  would 
tend  to  raise  its  character  in  that  respect  in  the  eyes  of 
foreigners.  We  subjoin  a  short  table  of  the  width  of  the 
stage  in  a  few  European  theatres  :  — 

Milan         -  -  40  feet. 

San  Benedetto,  Venice  •  40 

Theatre 
Parma 
Bour 
Turin 


Argenttno  at  Rome 

Italien,  Paris 


THE'BAID.  The  name  given  to  the  heroic  poem  of 
Statius,  which  celebrates  the  civil  war  of  Thebes  waged 
between  the  two  brothers  Eteocles  and  Polynices.  It 
consists  or  twelve  books.  The  poet  Gray  has  translated 
book  ii. 

THEBAN  Y EAR.  In  Chronology,  the  Egyptian  year 
or  365  days  G  hours  was  so  called.  ( See  Bryant,  Ancient 
Mythology,  iv.  437.) 

THE'CA.   (Gr.  a  cote  or  receptacle.)  This 

term  Is  used  in  Botany  In  various  senses.  It  is  applied 
to  one  of  the  lobes  of  an  anther  ;  to  the  case  or  urn  con- 
taining the  spores  of  mosses ;  to  delicate  tubes  sunk  In 
the  shields  of  some  lichens  ;  and  to  certain  simple  kinds 
of  i r nit.  In  all  cases  It  expresses  a  hollow  case.  It  is 
now  seldom  used,  except  for  the  spore-vessel  or  a  moss. 

THE'CAPHONE.  The  long  stalk  upon  which  the 
ovarium  or  some  plants  is  seated  ;  as  in  Cieome,  and  the 
caper  bush. 

THECODA'CTYLUS.   (Gr.  and  3«*rt*«,  a 

digit.)  A  subgenus  or  night-li sards  or  geckoes,  dis- 
tinguished by  having  the  subdlgital  scales  divided  by  a 
median  groove  Into  which  the  claw  can  be  retracted. 

THECODONTS.    (Gr.^nai.  and  a  tooth.)  A 

tribe  of  extinct  Lacertian  reptiles,  distinguished  by  haviug 
their  teeth  implanted  in  distinct  sockets.  One  of  the 
genera  of  this  tribe,  from  the  magneslan  conglomerate 
near  Bristol,  has  been  called  Thrcodontotaunu. 

T H E' C OS T O M E S, Thecottoma.  ( Gr.&w,  and  rr»f*«, 
a  mouth. )  The  name  given  by  Latreillc  to  those  insects 
which  have  a  suctorious  mouth  enveloped  in  a  sheath. 

THEFT.  In  Jurisprudence,  the  general  name  for 
the  most  ordinary  class  of  offences  against  property  ; 
for  which  English  law  uses  the  peculiar  designation  of 
larceny.  The  difficulty  of  distinguishing  between  theft, 
those  other  species  of  fraudulent  appropriation  a  hlch 
are  regarded  by  the  laws  of  most  countries  as  criminal 
offences,  and,  finally,  that  class  which  Is  only  the  subject 
of  civil  action,  has  given  rise  to  a  variety  ot  definitions. 
By  the  French  Code,  art.  379.,  -  Whoever  has  fraudulently 
abstracted  a  thing  which  does  not  belong  to  him  is  guilty 
of  theft."  By  that  of  Bavaria,  art.  3o9..  "  Whoever 
knowingly  or  his  own  accord  takes  possession  of  move- 
ables not  his,  without  consent  of  the  person  entitled 
thereto,  but  without  violence  to  any  one,  with  intent 
unlawfully  to  hold  the  same  as  his  property,  is  a  thief." 
The  principal  characteristics  of  English  law  on  the  sub- 
ject are,  that  it  requires  an  actual  taking,  and  an  actual 
carrying  away  for  some  distance,  however  small,  to  con- 
stitute the  offence.  The  Commissioners  of  Criminal  Law, 
in  their  Third  Report  (1839),  recommend  the  following 
definition:  "  Whosoever  shall,  without  such  consent  as 
is  hereinafter  specified,  take  and  remove  anything,  being 
the  property  of  any  other  person,  and,  unless  when  it 
shall  be  otherwise  provided,  or  some  value,  with  Inteut 
to  despoil  the  owner,  and  fraudulently  appropriate  the 
same,  shall  be  guilty  of  theft."  FF 
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THEISM. 

THEISM.   See  Dimm. 
THKMK.   (On  .'*.«».)    A  subject 
cusslon,  whether  orally  or  in  writing. 

THE'MIS.  (Gr.  0u«*.)  In  Grecian  Mythology,  the 
goddess  of  law.  She  was  one  of  the  Titans,  and  bore  to 
Jupiter  I 'rare,  Order,  Justice,  the  Fates,  and  Seasons. 

THEO'CRACY.    (Gr.  Bis*.  God;  /  rule.) 

A  term  expressing  the  government  of  a  statu  imme- 
diately by  God.  The  constitution  of  the  Israelites,  pre- 
vious to  the  appointment  of  kings,  was  emphatically  a 
theocracy ;  their  chief  magistrates  or  judges  being  for 
the  most  part  occasional  oflicers  appointed  by  the  express 
direction  of  God.  The  kingly  government  may  still  be 
in  a  secondary  sense  as  a  theocracy,  from  the 
superintendence  which  Jehovah  continued  to 
exercise  over  It.  All  polities  may  in  this 
theocratic  In  which  the  final  appeal  in 
is  made  to  the  will  of  God,  as  expressed  iu  oracles,  by 
or  the  mouth  of  the  priesthood. 
'HEOCRA'SY.  (Gr.  «,«.  ami  xrtteit,  mixture.)  In 
ancient  Philosophy,  a  term  invented  to  signify  the  in- 
timate union  ot  the  soul  with  God  in  contemplation, 
which  was  considered  attainable  by  the  newer  Platonlsts. 
Similar  ideas  are  entertained  by  the  philosophers  of 
India,  and  by  many  religious  sects.    See  Qvikti.sm. 

THEODIC.E'A.  (<  i  \ .  tfc* -,  Ood ;  a<**«*,  ju*t  )  A 
justification  of  the  dealings  of  Divine  Providence  with 
man.  A  work  under  this  title  was  published  by  Leibnitz 
in  the  year  1710,  in  which  be  endeavours  to  prove  that  of 
all  the  possible  schemes  of  government  which  God  might 
have  adopted,  the  one  which  actually  exists  In  the  world 
is  the  best.  Phis  is  commonly  known  under  the  name 
of  Optimism. 

TIIEO'DOLITE.  (Gr.  3«mamm.  I  itew,  and  i#Aw, 
stratagem.)    A  surveying  Instrument  for  measuring^  the 

of  the  horizon. 

In  accurate  surveying,  when  the  instrument  used  for 
observing  tho  angles  is  a  sextant  or  reflecting  circle,  or 
such  that  its  plane  must  lie  brought  into  the  plane  of  the 
three  objects  which  form  the  angular  points  of  the  tri- 
angle to  be  measured,  the  altitudes  of  the  two  distant 
objects  above  the  horizon  of  the  observer  must  be  de- 
termined,  and  a  calculation  h  then  neTC»*an  to  reduce 
the  observed  angles  to  the  plane  of  the  horizon.  The 
object  of  the  theodolite  is  to  measure  the  horizontal  an- 
gles at  once,  and  thereby  render  the  previous  calculation, 
and  even  the  observation  of  the  altitudes,  unnecessary. 

It  is  easy  to  conceive,  in  a  general  way,  how  this  object 
may  be  effected.  A  telescope  with  cross  wires  in  its  focus 
must  be  mounted  so  as  to  be  moveable  both  about  a  ver- 
tical and  horizontal  axis,  in  order  that  it  may  be  brought 
to  bear  upon  any  object,  whether  in  the  horison,  or  above 


or  below  It ;  and  the  proper  mt 
with  the  utmost  accuracy,  the 
vertical  axis  (which  is  the  ho 
the  telescope  round  from  ont 


described 
angle)  in 

the  telescope  round  from  one  object  to  auother.  It  is 
consequently  necessary  to  fix  a  graduated  circle  to  the 
vertical  axis,  so  that  its  plane  may  be  exactly  horizontal, 
and  its  centre  coincident  with  the  vertical  axis  ;  and  about 
the  same  axis  a  radial  bar,  firmly  connected  with  the 
telescope,  must  revolve  parallel  to  the  plane  of  the  circle, 

for  the  I'm  [  of  indicating  the  divisions  passed  over  on 

the  limb  of  the  circle  when  the  telescope  is  turned  from 
the  first  object  to  the  second.  And  in  order  to  render 
the  instrument  subservient  to  the  purpose  of  measuring 
altitudes,  a  graduated  vertical  arch  is  attached  to  the 
telescope ;  but  as  it  seldom  happens,  in  the  practice  of 
surveying,  that  the  objects  observed  are  very  much  ele- 
vated above  or  depressed  below  the  horison,  or  that  the 
vertical  angles  are  required  to  be  taken  with  the  ssmc 
degree  of  accuracy  as  the  horizontal  angles,  tho  vertical 
arch  is  generally  only  a  portion  of  a  circle  of  smaller  ra- 
dius, and  less  minutely  divided  than  the  horizontal  circle. 

The  theodolite,  as  now  generally  constructed  for  the 
purposes  of  ordinary  surveying,  may  be  described  as  fol- 
lows :  —The  horizontal  limb  or  circle  consists  of  two  cir- 
cular plates,  which  turn  freely  on  each  other.  The  lower 
or  graduated  plate  receives  the  divisions  of  the  circle, 
and  the  upper  or  vernier  plate  has  two  vernier  divisions 
diametrically  opposite.  The  vertical  axis  consists  of  two 
conical  parts,  one  working  within  the  other.  The  ex- 
ternal part  is  attached  to  the  graduated  plate,  and  the 
internal  to  the  vernier  plate.  The  diameter  of  the  under 
plate  is  somewhat  larger  than  that  of  the  vernier  plate, 
and  its  edge  Is  sloped  off  to  receive  the  graduation  ;  and 
portions  of  the  opposite  edges  of  the  vernier  plate  are 
sloped  off  in  like  manner  to  receive  the  vernier  divisions. 
The  graduation  is  usually  to  thirty  minutes  of  a  degree, 
but  Is  subdivided  by  the  verniers  into  single  minutes  ;  and 
In  a  well-made  instrument  quarter  minutes  may  be  esti- 
mated by  the  eye.  Por  the  purpose  of  adjusting  tho 
plane  of  the  circle  to  the  horizon,  the  external  axis  is 
littrtl  into  a  ball,  which  works  in  a  socket  lietweeu  two 
parallel  plates  held  lirmly  together  by  the  ball  and  socket, 
the  under  plate  being  connected  with  the  staff-head  sup- 
porting the  instrument,  but  this 
1221 


THEODOLITE. 

be  made  (and  in  larger  instruments  is  usually  made  >  fcj 
a  tripod  support,  having  a  foot  screw  at  each  eitrrtci . 
acting  against  af  plate  of  metal  supported  by  the  »uJ 
Upon  the  plane  of  the  vernier  plate  axe  placed  two  szsri*. 
levels  at  right  angles  to  each  other,  with  their  prr^c 
adjusting  screws,  by  which  the  circle  is  brought  arr»- 
ratcly  into  the  horizontal  plane  indicated  by  the  k-sei 
The  centre  of  the  circle  is  adjusted  over  the  point  ■  tur 
forms  the  centre  of  the  station  from  w  hich  the  o£*rr- , 
tion  Is  to  be  made  by  means  of  a  plummet. 

Instead  of  the  vernier  plate  described  above,  the  isdn 
is  sometimes  formed  by  three  radial  bars  connected  *x 
the  internal  vertical  axis,  each  carrying  a  venue*  «J  it 
extremity  ;  and  a  fourth  bar  carries  the  clamp,  by  snuc; 
the  system  is  secured  to  the  graduated  limb. 

hi  horizontal^  axis  of  the^ vertical  In&b  (wfcdi  a 

in  the  vernier  plate,  and  turning  along  >: 
about  the  vertical  axis.    The  telescope  has  t  wo  e\> 
or  rings  of  bell  metal,  ground  truly  cylindrical,  oa  which 
it  rests  in  supports  permanently  attached  to  the  »eruc-_ 
limb,  so  that  both  move  together  iu  the  vertical  ptar 
The  divisions  on  this  limb  are  read  off  to  single  icji  sr./t 
by  means  of  a  fixed  vernier  connected  with  the  fraa* 
and  so  adjusted  that  the  index  points  to  the  aero  of  is 
graduated  arc  when  the  optical  axis  of  the  telescope  a 
truly  horizontal.    Por  effecting  this  adjustment,  tr  de- 
termining its  index  error,  a  spirit  level  is  attached  ta  Linr 
telescope,  at  one  end  by  a  joint,  and  at  the  other  If  4 
screw,  whereby  the  end  is  raised  or  depressed  until 
air  bubble  stands  at  the  middle  of  the  glass  tube.  Tb- 
teiescope  is  then  reversed ;  and  if  the  air  bubble  of  tie 
level  still  stands  at  zero,  the  adjustment  is  perfect;  tf 
not,  the  index  error  becomes  knov 
to  the  proper  position,  and  may 
allowed  for  in  tht  observations 

manner  of  a  transit  instrument ;  that  is  1 
scope  and  the  horizontal  axis  on  which  it  turns  form  or* 
piece,  and  the  vertical  limb  is  a  complete  circle.  Br  tt.j 
construction  the  Instrument  becomes  better  adapted  '.at 
determining  the  altitudes  of  stars,  and  consequently  far 
finding  the  direction  of  the  meridian  and  the 
of  objects,  or  for  other  astronomical  purposes, 
it  becomes  an  altitude  and  azimuth  instrument. 

In  theodolites  for  common  topographical  purposes  tht 
horizontal  circle  is  seldom  more  than  five  inches  in  du- 
meter ;  but  as  the  double  vertical  axis  gives  the  mean*  < ' 
carrying  round  the  telescope  from  the  first  object  to  ihr 
second  without  disturbing  the  graduated  circle,  aud 
by  clamping  the  vernier  and  graduated  plates,  of 
it  back,  mid  the  graduated  circle  along  with  it,  to  the 
object,  the  measure  of  the  angle  may  be  repeated  «  . 

of  times,  exactly  as  with  the  repcotiug  circle,  and 
rable  degree  of  accuracy  obtained  even  wiA 
a  circle  of  this  small  size.  (See  Repeating  Ciecul  >  But 
the  principle  of  repetition  is  better  carried  into  effect 
by  means  of  a  particular  kind  of  stand  or  tripod,  called  a 
repeating  ttand,  which  turns  round  concentrically  wstk 
the  vertical  axis  of  the  theodolite^;  and  this  apparatus  i» 

large  scale. 

As  the  accuracy  of  the  observation  must  depend  on  iW 
horizontal  circle  remaining  perfectly  fixed  while  the  trie- 
scope  and  verniers  are  turned  round,  a  second  teAeso  <«-. 
called  a  watch  telescope,  is  sometimes  attachrd  to  ta» 
horizontal  circle  beneath  the  limb,  which,  being 
to  a  fixed  object,  serves  to  detect  any  disturbance 
circle  clamp,  or  accidental  shilling  of  position 
the  upper  telescope  with  the  verniers  is  turned  from  tte 
first  object  to  the  second.  But 
plied  to  the  repeating  theodolite. 

The 

to  rectify  the  line  of  collimatlon  of  the  . 
condly,  to  make  the  axis  of  the  horizontal  limb  truly 
vertical ;  and,  thirdly,  to  adjust  the  zero  of  altitude.  Far 
the  practical  methods  of  making  these  sdjnssrmmt  t  in  the 
case  of  the  common  surveying  theodolite,  and  instruc- 
tions as  to  the  mode  of  observing,  the  reader  may  be  re- 
ferred to  Simmt's  Treati*:  on  MothonaOcal  Jm*tr*m<~mZ, 
1*34. 

In  geodetical  operations,  where  very  great  accuracy  is 
indispensable,  as,  for  example,  in  measuring  an  arc  of  the 
meridian,  the  instrument  is  constructed  on  a  much  Urger 
scale.  The  great  theodolite  by  Ramsden,  belonging  to 
the  Board  of  Ordnance,  which  has  been  used  for  measur- 
ing most  of  the  principal  angles  of  the  British  Trigo- 
nometrical Survey,  has  a  horizontal  circle  of  three  feet  m 
diameter,  and  two  telescopes  of  thirty-six  inches  focal 
length.  A  similar  one  of  equal  ' 
been  constructed  by  the 


Royal  Society,  and  was  used  by  General  Roy  in  his  ope- 
rations for  connecting  the  observations  of  Greens. tch 
and  Paris  towards  the  end  of  the  last  centun.  and  aba 
by  Colonel  Colby  and  Captain  Kater  for  the*  same  pur- 
pose  in  1821.  A  full  description  of  this  superb  u»tr»- 
incnt  is  given  in  the  Vkii.  Trun*.  vol.  lxxx.,  and  in  the 
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THEOGONY. 

1  rst  volume  of  the  Trigonometrical  Survey  of  England 
tnd  Wales.  A  theodolite  of  equal  dimensions,  by  Cary, 
i  as  been  employed  In  the  measurement  of  the  great  me- 
Idional  arc  of  India  by  Coloocl  Lambton  and  Colonel 
Everest.  The  French  astronomer*,  In  measuring  their 
ire  of  meridian,  uted  only  the  repeating  circle  ;  but  la 
he  more  recent  operation*  of  the  wme  kind  In  Germany 
md  RuiiIh,  the  geodetical  angle*  were  determined  with 

THEOMGONY.  (Gr.  6t«.  Ood ;  y+t«,  birth.)  Iu 
he  Religion  and  Literature  of  ancient  Greece  and  Rome, 
he  hittory  of  the  descent  and  relationships  of  the  various 
rod*  who  were  the  objects  of  popular  worship.  These 
rcncalogies  were  very  variously  related  by  different 
vriters,  and  originated  in  some  instance*  from  national 
uperstition  ;  while  ta  others  they  had  an  allegorical 
rnse,  and  were  invented  by  the  learned  men  or  poet*  of 
hone  countries. 

Theogony  Is  also  the  title  of  a  poem  attributed  to 
lesiod,  giving  an  account  of  the  birth  and  parentage  of 
n«st  of  the  Grecian  divinities. 

THEOLOGIUM.  A  small  upper  stage  in  the  ancient 
heatre  upon  which  the  machinery  of  the  gods  wa*  ar- 


an  god. 
THE, 


lEO'LOGY.  (Gr.essr, 

ce  which  treat*  of  the  nature  and  attribute*  of  God, 
•  fhis  relation*  to  man,  and  of  the  manner  in  which  they 
nay  be  discovered.  Lord  Bacon  divide*  the  science 
mi. I  t  the  following  heads:  —  1.  Inspired.  2.  Natural, 
vhich  he  calls  the  first  part  of  philosophy.  3.  Appen- 
lloes  Theologite  Inspiratse :  sc.  Doctrina  dp  legitimo  usu 
ationis  human*  in  divinls  ;  doctrina  de  gradibus  unitatic 
n  civitate  Dei  ;  emanationes  script  ur  a  rum.  4.  Theo- 
ogiae  tarn  in«pirat<e  quam  naturalis  appendix  :  Doctrina 
Ic  angclis  et  sptritibtis.   (De  Augm.  Sei.  1.  U.  cb.  1.) 

Natural  Theology  is  the  Inquiry  into  these  subjects 
>rior  to  the  idea  of  revelation,  and  conjectures  concerning 
hem  from  data  furnished  by  the  constitution  of  nature 
done.  It  is  only  by  the  conclusions  arrived  at  by  this 
»roces«  that  we  are  put  In  a  proper  condition  to  examine 
he  evidence  of  mealed  religion,  the  basis  of  which  U  the 
atUfactlonit  affords  to  the 
ind  affections. 

A  pure  system  of  natural  theology,  looking  no 
or  the  evidence  of  divinity  than  the  marks  of  it 
dayed  in  the  creation,  is  deism.  —  the  belief  In  God  as  a 
up.  r intending  Providence,  which  seems  to  require  as  a 
orollary  the  Idea  of  a  future  retribution.  Those  who 
An  discover  no  design  in  the  constitution  of  the  world, 
.  e.  no  trace  of  God's  hand  therein,  are  atheists,  or 
(enters  of  a  Deity.  Again,  the  most  common  form  of 
erigion  deduced  by  the  heathens  from  their  researches 
n  natural  theology  is  the  supposition  of  numerous  gods, 
.wh  manifesting  himself  to  us  in  the  various  functions 
md  qualities  of  the  animate  and  inanimate  world,  and 
mnetimes,  according  to  ancient  legend*  and  traditions, 
»y  direct  communication  In  various  ways.  Opposed  to 
his  I*  monotheism,  which  recognise*  more  distinctly 
ban  deism  the  unity  of  the  godhead,  and  gather*  up 
wider  one  volition  and  agency  the  attribute*  which  the 
xdytheist  dispersed  among  a  vast  number  of  divinities. 
)f  monotheist  religions  the  Jewish,  Christian,  and  Mo- 
lammedan  lay  claim  to  express  revelation  by  the  word 


lay  claim  to  express 

>f  God. 

THE'OTIANCY.  (Gr.  Oik,  and  smwuM,  prophecy.) 
V  name  which  has  been  given  to  that  species  of  divination 
vhlcli  was  drawn  from  the  response*  of  oracles  among 
ie.it hen  nations,  in  which  a  god  himself  was  supposed  to 
timer  the  inquirer;  or  from  the  predictions  of  sibyls 
nd  others  supposed  to  be  Immediately  inspired  by  some 
iivinity. 

THEOPA'SCHlTES.(Gr.  8s«.  and  rarr «,  I  suffer.) 
n  Ecclesiastical  History,  a  name  given  by  the  orthodox 
n  certain  heretics  of  the  5th  century,  follower*  of  Peter 
he  Fuller,  an  usurping  bishop  of  Antioch.  Being  strongly 
.ttached  to  the  Monophyslte  opinions,  hi*  eneroie 


that 


fton'sof't^to 


barged  him  and  hi*  disciples  with 
tiree  persons  of  the  Godhead  were 
th  cent,  part  ii.  ch.  61.) 
THEO'PHAN  Y.  (Gr.  ©t««.  and  c 
i  word  Invented  to  signify  the  manifei 
nan  by  actual  appearance.  These  have 
cat u re  In  most  systems  of  religion, 
i  hoophanies,  the  5th  Dissertation  of  M. 
lellenic  Helig 
..  Bi) 

THEOPHILA'NTHROPISTS.  (Gr.  t*«,  God, 
nd  f*Xm»$(mrH,  a  lover  of  men.)  A  title  assumed  by  a 
ociety  formesl  at  Paris  during  the  first  French  revo- 
ution.  The  object  of  Its  founders  was  to  establish  a 
tew  religion  in  the  place  of  Christianity,  which  had  been 
unnally  abolished  in  France  by  the  Convention,  and  had 
ost  Its  power  over  the  minds  of  large  classes  of  the 
•eople.  The  Directory  granted  these  philosophical  sec- 
arians  the  use  of  ten  parish  churches  in  Pans,  where 
hry  held  meeting*  for  religion*  service  ;  at  first  on  the 
*i,  or  revolutionary  hoi) day,  afterwards  on  the 
l'££) 


A  ay- 


THERMOMETER. 

Sunday.  Their  system  of  belief  was  a  pure  deism  ;  their 
service  a  simple  liturgy,  with  some  emblematic  mum- 
merle*.  The  attempt  to  found  anew  sect  was.  however, 
wholly  unsuccessful.  In  1802  they  were  forbidden  the  use 
of  the  churches  by  the  consuls,  and  then  ceased  to  exist. 

THEO'EBO.  (It.  tlorba.)  A  lute  of  large  dimensions, 
sometimes  called  the  arch-lute,  and  formerly  used  for 
striking  the  chords  of  the  thorough  bass  In  accompani- 
ments. 

THE'OREM.  ( Or. fcsjMsjh from &sm*t*m,  lobserve.) 
In  Geometry,  a  truth  proposed  to  be  proved  ;  in  con- 
tradistinction to  a  problem,  which  proposes  something  to 
be  done.  A  theorem  wants  demonstration  .  a  problem 
require*  solution.  In  algebra,  the  term  1*  applied  to 
various  formula*,  as  the  binomial  theorem,  Taylor's 
theorem,  and  others  ;  for  which  see  the  respective  terms. 

THEO'RICON.  In  ancient  Attic  History,  the  name 
given  to  that  portion  of  the  revenue  of  the  state  which 
was  exclusively  reserved  for  the"  purpose  of  theatrical 
representations.  (See  Jioeckh's  Public  Economy  of  Athens, 
i.  289.  »*9.  &c.) 

THE'ORY  (Gr.  fttawp*),  in  Science, 
presses  a  connected  arrangement  of  fact*, 
their  bearing  on  *ome  real  or  hypothetical  law. 
pothesis  ha*  been  distinguished  from  a  theory  as 
sumption  which  is  conceived  to  afrord  a  support  to  the 
discovered  law.  Thus  some  have  Imagined  that  the 
facts  of  gravitation  are  explained  on  the  supposition  of  a 
subtle  and  all-pervading  ether.  Here  It  la  evident  that 
the/arts,  and  therefore  the  theory  or  connected  survey 
of  them,  are  unaffected  by  the  supposition  in  question. 

Theory.  The  abstract  principles  of  any  science  or  art, 
considered  without  reference  to  practice. 

THEO'SOPHISTS.  (Or.  Star,  and  r<*«,  trades*.) 
The  name  commonly  given  to  a  sect  of  philosophers  who 
pretended  to  derive  their  knowledge  of  God  and  divine 
matters  from  direct  Inspiration.  Oue  of  the  most  dis- 
tinguished of  this  class  in  modem  time*  wa*  Jacob 
Bdhme. 

THERAPE'UTA:.  (Gr.  worshippers.)  A  Jewish 
•ect  of  the  first  century  after  Christ,  concerning  whom 
some  doubt  is  entertained  whether  or  not  they 
braced  Christianity.  They  are  mentioned  by  Philo 
Judarus.  (See 

branch  of  pathology  relating  to  the  applies 
dies,  and  the  curative  treatment  of  disease. 

Til  E  It  A  PH I M.   See  TiaaraitJ. 

THERI'ACA.  (Gr.  ,  a  venomous  animal.)  A  name 
given  in  ancient  Pharmacy  to  certain  complex  remedies 
supposed  to  be  antidote*  to  poisons:  they  were  usually 
in  the  form  of  confection*.  Some  of  the  more  celebrated 
have  been  transferred  to  comparatively  modern 
copceue ;  such  as  the  Thcriaca  of  Andromachu* ; ' 
Veneta  ;  Confectio  MithridaJi,  Ac. 

THERM.*..  (Lat.)   la  Ancient  Architecture.  See 
Bath. 

THE'RMIDOR.  In  the  French  Calendar,  the  name 
of  the  11th  month  of  the  year  In  the  French  Republic. 
It  commenced  on  the  19th  of  July,  and  ended  on  the  1 7th 
of  August.  The  name  Is  derived  from  the  Gr.  ^mas*,-. 
warm,  and  was  borrowed  from  the  great  heat  which 
characterises  that  period  of  the  year.  It  was  the  month 
sigtraliied  by  the  overthrow  of  Robespierre  and  the  Reign 
of  Terror ;  thence  commonly  called  the  Revolution  of 
Thermidor,  and  those  who  boasted  of  having  partici- 
pated in  it  called  themselves  Thermidorians. 

THERMO-ELECTRICITY.  When  one  part  of  a 
metallic  bar  is  heated  and  another  cooled  an  electric 
current  is  generated  in  iu  substance,  which  may  be  ren- 
dered evident  and  its  direction  ascertained  by  the  gal- 
vanometer. When  two  metals  of  different  temperature* 
are  brought  into  contact  similar  electric  currents  arc  gene- 
rated, the  quantity  and  direction  of  the  electricity  varying 
with  the  nature  of  the  metals  and  their  respective  tempe- 
ratures. The  best  apparatus  for  exhibiting  these  thermo- 
electric currents  consists  of  alternate  bars  of  antimony 
and  bismuth  soldered  together  at  their  ends,  so  as  to  form 
a  compound  bar  or  parallelogram,  the  junctions  of  which 
may  be  alternately  heated  and  cooled  :  in  this  case  the 
direction  of  the  current  is  from  the  antimony  to  the 
o  that  these  metals  bear  the  same  relation  to 
In  the  thermo-electric  series,  as  the  tine  and 
the  simple  voltaic  circuit.  The  term  stereo- 
electric  has  also  been  applied  to  these  currents,  implying 
their  production  in  solid  bodies  independent  of  a  fluid, 
and  a*  opposed  to  the  hydro-electric  or  voltaic  current. 
See  Voltaic  Battery. 

THERMO'METER  (Gr.  St(u*< ,  warm,  and 
measure.)   An  Inst  run 
heat  or  temperature. 

The  principle  upon  which  thermometer*  are  con- 
structed is  the  change  of  volume  which  takes  place  in 


First  Three  Centuries,  vol.  i.  p.  300.) 
U'TICS.    (Or.  fymtvu*,  to  head.) 


bodies  when  their  temperature  undergoes  an  alteration. 
Generally  (peaking,  all  bodies 
when  cooled,  and  in  i 
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the  tune  circumstance*  of  temperature,  they  return  to 
the  tame  dimensions  ;  to  that  the  change  of  volume  bo- 
comet  the  exponent  of  the  temperature  which  produces 
It.  But  at  It  it  necessary  not  merely  that  expansion  and 
contraction  take  place,  but  that  they  be  capable  of  being 
conveniently  observed  and  measured,  only  a  small  num- 
ber of  bodies  arc  adapted  for  thcrmometric.il  purposes. 
Solid  bodies,  for  example,  undergo  to  small  a  change  of 
volume  with  moderate  variationi  of  temperature,  that 
they  are  in  general  only  used  for  measuring  very  high 
temjxjratures,  as  the  heat  of  furnaces,  of  melting  metals, 
Ac.  Instruments  for  such  purposes  are  called  pyrometers. 
(See  Pyhoj 


hand,  are  extremely  susceptible  of  the  impressions  of 
heat  and  cold^and  as  their  changes  of  volume  are  great 


Liquids  hold  an  intermediate  place ; 
and,  by  reason  of  their  moderate  but  sensible  expansion 
through  the  ranges  of  temperature  within  which  obser- 
vations have  to  be  made  for  by  far  the  greater  number 
of  purposes,  are  commonly  used  for  the  construction  of 
thermometers.  Various  liquids  have  been  proposed,  as 
oils,  ether,  spirits  of  wine,  and  mercury  ;  but  scarcely 
any  other  than  the  two  last  are  now  ever  used,  and 
mercury  by  far  the  most  generally. 

The  properties  which  render  mercury  preferable  to 
all  other  liquids  (unless  for  particular  purposes)  are 
these :  — 1 .  It  supports,  before  It  boils  and  is  reduced  to 
vapour,  more  heat  than  any  other  fluid,  excepting  certain 
oils,  and  endures  a  greater  cold  than  would  congeal  most 
other  liquids,  excepting  certain  spirituous  liquors.  2.  It 
takes  the  temperature  of  the  medium  in  which  it  is 


e  quickly  than  any  other  fluid.  Count  Rumford 
mercury  was  heated  from  the  freezing  to  the 
tnt  of  water  in  &8  seconds,  while  water  took 


133  seconds,  and  air  617  seconds  ;  the  beat  applied  being 
the  same*  in  all  the  three  cases.  3.  The  variations  of 
Its  volume  within  limits  which  include  the  tempera- 
tures moat  frequently  required  to  be  observed  are  found 
to  be  perfectly  regular,  and  proportional  to  the  variations 
of  temperature.  The  spirit  thermometer  is  now  little 
used  excepting  for  observations  of  very  low  temperatures, 
or  as  a  self-registering  instrument  for  meteorological  ob- 
servations. 

Construction  qf  the  Mercurial  Thermometer.  —  In  order 
to  render  small  changes  of  volume  sensible,  a  glass  bulb, 
having  a  slender  hollow  tube  attached  to  it,  it  tilled  with 
/,  so  that  expansion  or  contraction  can  only  take 
i  by  the  rise  or  fall  of  the  liquid  In  the  tube.  The 
tr  of  the  tube  may  be  of  any  convenient  site  ;  but 
it  is  the  larger  will  be  the  scale  of  the  varl- 
capillary  tuties  are  usually  employed.  It  is 
it  the  diameter  of  the  bore  be  of  a 
width  throughout ;  a  quality  which  Is 
up  into  the  tube  a  short  column  of 
suring  itt  length  at  the  different  partt  with  a  pair  of 
compasses.  Not  more  than  a  sixth  part  of  the  tubes 
which  come  from  the  glass-house  are  found  to  be  tit  for 
the  purpose. 

Having  selected  a  tube,  the  workman  begins  by  blowing 
a  hollow  ball  A  upon  one  extremity  of  it,  by 
meant  of  an  air-bag  of  caoutchouc  (In  order  to 
avoid  the  introduction  of  watery  vapour  by  blow- 
ing from  tho  mouth).  The  length  which  the 
thermometer  It  to  have  it  then  marked,  and 
above  this  point  the  tube  is  expanded  into  • 
second  bulb  B,  rather  larger  than  the  Arst.  When 
the  tube  has  acquired  its  natural  temperature 
one  of  the  bulbs  it  warmed,  in  order  to  expel 
the  air  from  it,  and  the  open  end  of  the  tube 
is  plunged  into  distilled  and  well-boiled  l 


During  the  cool 

second  bulb  B,  whence  it  is  made  to  pass 
A  by  placing  this  undermost,  and  expelling  the 
air  from  it  by  heat,  after  which  the  mercury 
descends  from  the  effect  of  cooling.  When  the 
bulb  A  has  been  completely  filled,  and  also  a 
part  of  B,  the  tube  la  suspended  horisontally 
over  a  charcoal  Are,  so  as  to  be  equally  heated  throughout, 
and  the  enclosed  mercury  boiled,  in  order  to  expel  every 
remaining  particle  of  air  or  humidity.  The  open  end  is 
then  touched  with  sealing-wax.  and  the  tube  withdrawn 
from  the  Are,  and  placed  in  an  upright  position  until  it 
is  cooled,  when  the  bulb  A  and  the  |>ortion  of  the  tube 
under  B  will  be  Ailed  with  mercury.  A  portion  of  mer- 
cury it  then  expelled  by  neat,  so  that  the  column  may 
ttand  at  the  proper  height  in  the  tube.  The  tube  is  then 
carefully  softened  with  the  blow-pipe,  and  hi 
sealed  under  the  bulb  B.  which  it  thus  cut  off. 


the  manner  now  described  Is 
derlng  evident  the  expansions 
closed  fluid,  and  It  only  remains  to  adapt  a  scale  to  it  in 
«>rder  to  have  a  complete  thermometer.  The  graduation 
1  "  "voo*  ,n  *°mC  ,nca*urc  arUtrar>  I  nevertheless, 


in  order  that  different  thermometers  may  be  compare  s 
!  with  each  other,  it  is  necessary  that  t»o  points  at  lm( 
be  takeu  on  the  tcale  corresponding  to  fixed  and  dto?- 
minate  temperatures,  the  distance  between  wbtdi  v..i 
determine  the  graduation.    The  two  points  which  trt 
i  now  universally  chosen  for  thit  purpose  are  those  wk&t 
|  correspond  to  the  temperatures  of  free* trig  and  butef 
water.   With  respect  to  the  fine  of  these  there  Is  »• 
difficulty ;  it  is  only  necessary  to  surround  the  Inis 
with  ice,  and  to  mark  on  the  stem  the  point  at  which 
mercury  stands  when  the  ice  begins  to  melt.  Tb*  bdhzj 
point  Is  not  so  readily  determined.    As  the  ttuip^rnar 
at  wh^h  water  boils  varies  to  a  small  extent  with  tu? 

.  it  is  necessary,  in  order  to  aa*t  av 

d  when  the  baa- 
ch  la  arbitrarily  u- 

he  barometer  It  above  or  ht'u  « 
the  assumed  standard.  De  Luc  made  a  number  ©f  n 
periments  on  this  subject,  and  gave  a  formula  for  tte 
correction,  which  was  adapted  to  Fahrenheit's  scale  a4 
English  inches  by  Horsley.  {Phil.  Tram*,  vol. Ixiv.)  4 
committee  of  the  Royal  Society,  who  undertook  to  mi* 
tigatc  the  best  method  of  adjusting  the  fixed  points,  sod 
*r  nose  report  is  contained  in  vol.  Ixvii.of  t  be  Transactm.-*.' 
laid  down  a  set  of  rules  which  hare  been  generally  f  al- 
lowed by  English  instrument  makers.  T bey  rrtoat- 
in ended  the  adoption  of  29* 8  inches  fur  the  standard  ba- 
rometric pressure,  and  gave  a  table  of  the  correctkos 
for  all  ordinary  pressures  above  or  below  thit  statu' ard 
Their  table  is  very  nearly  represented  by  the  faUvwtaj 
simple  rule,  which  will  be  quite  sufficient  for  the  gw- 
ance  of  the  artist  In  all  ordinary  cases :  — 
Supposing  the  i 


ter  placed  in  an 
of  steam  immediately  over  the  surface  of  t>^ 
then  for  every  tenth  of  an  inch  by  which  the 
is  above  or  below  uy-8,  the  correction  for  the  be 
of  the  scale  of  the  thermometer  is  one  thousandth  part  of 
the  interval  between  the  freezing  and  boiling  passu. 
The  corrected  must  be  placed  lower  than  the  obVen  r4 
boiling  point  by  this  quantity  when  the  pressure  exceeds 
2S)'8  inches,  and  higher  when  the  pressure  it  less  than  the 
standard. 

Several  other  minute  circumstances  must  be  attended 
to  in  the  construction  of  delicate  instruments.  As  the 
temperature  of  boiling  water  is  different  at  the  top  and 
near  the  bottom  of  the  vessel  in  which  it  boils,  the  ther- 
mometer should  not  be  plunged  into  the  water  itself,  tc£ 
into  the  vapour  which  rises  above  it.  in  a  close 
with  an  aperture  for  the  escape  of  the  < 
of  metal,  because  watt 
of  different 

Distilled  water,  or  clear  soft  water,  s  nouus  oc  usee . 
ingredients,  the  temperature  at i 
be  affected,  and  the 

The  interval  between  the  two  fixed  points  on  the  stita 
mar  be  divided  into  any  number  of  degrees  at  nie&»tfrr. 
and  the  graduation  continued  above  and  below  at  far  at 
may  be  thought  requisite:  the  numeration  may  also  he 
begun  at  any  point  whatever  on  the  scale  ;  but  there  are 
only  three  methods  of  division  so  generally  adopted  as  to 
require  particular  notice.  The  first  is  Fahrvnheit  Y,  wb<th 
is  used  in  this  country,  in  Holland,  and  North  Amenta  : 
the  second  Reaumer  s,  which  was  formerly  its  geswral 
use  in  France,  and  is  still  followed  in  Spam  and  sense 
parts  of  Germany  ;  and  the^third^that  of  CcJbju^,  or  Ue 

Sweden. 

Fahrenheit's  Scale.—  In  this  tcale  the  I 
the  freeslng  and  boiling  points  of  water  is  i 
1*0  equal  parts,  or  degrc 
by  Fahrenheit  (or  probably  Koemer), 
retical  coutideratiout  rc«pecting  the  expansion  of 
cury  ;  it  being  computed  that  the  thermometer  whea 
plunged  into  melting  snow  contained  11,156  parts  of  mer- 
cury, which,  at  the  temperature  of  boiling  water,  were 
expanded  into  11,336  parts,  being  an  increase  of  18U  parti. 
The  zero  point  of  the  scale  is  placed  at  3*4°  below  Un- 
freezing point  of  water.  It  has  been  frequently  stated 
that  this  point  was  selected  as  indicating  the  temperature 
of  a  freezing  mixture  of  snow  and  salt ;  but  it  appear* 
from  Boerhaave  that  It  was  adopted  from  a  still  snore 
precarious  supposition,  namely,  the  greatest  cold  ob- 
served in  Iceland,  which  was  probably  assumed  to  be  t be- 
low est  natural  temperature.  The  freezing  point  is  thus 
marked  32°,  and  consequently  the  boiling  pocut  ai  11 
+  Ni  =  212.  It  must  be  admitted  that  this  sx 
it  possesses  some  advantages  in  the  low  net*  of 
point  and  the  smallncss  of  the  divisions,  is  not 
adapted  to  philosophical  purpose* 

Reaumer 's  Scale — Reaumer,  lu  173ft.  proposed  the  adop- 
tion of  the  temperature  of  melting  ke  as  the  zero  of  the 
scale,  and  to  divide  the  distance  betweeu  this  and  tl*r 


boiling 
tw 


c  point  of  vt 


water  into  8<P.  hat 


observed  that  be- 
(which  be  u*d 
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for  the  thermometric  fluid)  expanded  from  1000  part*  to 
IO80 


IO80.  Thii  division  soon  became  general  in  France  and 
other  countries,  and  a  great  multitude  of  valuable  ob- 
servations hare  been  recorded  in  terms  of  it ;  but  it  U 
now  seldom  used  iu  works  of  science. 


la  1742.  Celsius,  professor  at  Upsal 
proposed  to  divide  the  space  between  the 
and  boiling  point*  of  water  into  100  equal  parts, 
the  lero  point  being  placed  (as  in  Reaumcr's)  at  freezing. 
This  division  being  In  harmony  with  our  decimal  arit h- 
cn otic,  is  better  adapted  than  the  two  former  to  scientific 
purposes.  It  has  been  adopted  by  all  the  French  writers 
*ince  the  Revolution,  and  is  the  best  known  in  most  parts 
i>f  the  north  and  middle  of  Europe. 

It  ha*  been  sometimes  objected  to  this  scale  (and  the 
objection  applies  equally  to  Keaumer's),  that  on  account 
of  the  comparatively  high  point  at  which  the  zero  is 
placed,  meteorological  observations  are  embarrassed  with 
the  algebraic  sign*  of  plus  and  minus.  The 
(if  any)  is  a  very  trifling  one,  and  U  I 
compensated  by  the  facilities  for  calcu 
scale  affords. 

Conversion  of  Degrees  qf  one  Seals  into  Degrees  qf  an- 
other— From  the  manner  In  which  the  three  scales  are 
graduated,  it  is  easy  to  deduce  formula*  expressing  any 
f-mperature  given  according  to  one  scale  in  terms  of 
•ither  of  the  others.  The  interval  which  in  Fahrenheit's 
•wale  is  divided  into  I  HO  part*  is  divided  into  only  100 
•arts  in  the  centigrade  scale,  and  into  HO  in  Keaumer's. 
1 1  once  one  degree  of  Fahrenheit's  is  equal  to  ft-'Jths  of  a 
legree  of  the  centigrade,  and  to  4-9th*  of  a  degree  of 
Reaumer.  But  some  attention  is  required  on  account  of 
:he  difference  of  the  lero  points,  ror  the  sake  of  per- 
ipicuity.  It  is  convenient  to  adapt  the  expressions  to 
liree  distinct  cases.  Let  F  denote  degrees  of  Fahren- 
heit** scale,  C  degrees  of  the  centign 
if  Keaumer ;  then, 

I .  For  all  temperatures  above 
F  —  32  =  |  C  =  \  R. 
Case  2.  For  all  temperatures  between  the  freezing 
'  the  zero  of  Fahrenheit's  scale, 

32  —  F«=  —  g  C  =  —  $  R. 
3.  For  all  temperatures  below  the  tero  of  Fah- 


-32-F  =  -$C  =  -^R. 

By  substituting  numbers  in  these  formula*  for  F,  C,  or 
fi,  as  the  case  may  require,  the  corresponding  values  on 
he  other  scales  is  immediately  obtained  ;  but  if  many  re- 
I  net  ion*  arc  required  to  be  made,  it  is  more  convenient  to 
lave  comparative  tables,  by  which  the  correspondence  of 
he  scales  is  seen  at  a  glance.  Such  tables  are  given  in 
nost  treatises  on  chemistry. 

Theory  of  the  Graduation.  —  It  will  be  evident  from 
rhat  has  now  been  said  that,  whatever  scale  be  adopted, 
he  division  is  founded  on  the  assumed  principle  that 
•qual  Increments  of  heat  produce  equi 
This  assumption  may  be  put  to  the  test 
►y  the  mixture  of  fluids  at  different 
•xampte.  if  a  pound  of  water  at  212°  Kahr.  be 
vith  another  pound  of  water  at  32°,  and  the  requisite  p re- 
flation* be  used,  then  the  temperature  of  the  mixture 
vkll  be  122°,  which  is  the  arithmetical  mean  between  the 
wo  temperatures  -,  and  if  the  assumed  principle  be  correct, 

thermometer  plunged  into  the  mixture  will  stand  at 
22°.  This  is  found  to  be  the  case  with  the  mercurial, 
'lit  not  with  the  spirit  thermometer ;  and,  in  general, 
hermometers  formed  of  different  fluids,  when  exposed  to 
he  same  temperatures,  do  not  give  the  tame  indications 
hroughout  the  whole  extent  of  the  scale.  An  important 
uestion  hence  arises :  what  substance  ought  to  be  adopted 
s  the  standard  to  which,  in  comparing  observations,  all 
thers  should  be  reduced  ?  It  is,  perhaps,  not  possible  to 
etcrmine  this  question  with  absolute  certainty  ;  but  the 
xperiments  of  the  French  chemUts  Dulong  and  Petit  on 
re  dilatation  of  various  substances,  render  it  probable 
-lat  air  and  the  other  permanent  gases  (which  all  expand 
j (Lilly )  afford  the  most  accurate  indications  of  the  true 
aria  dons  of  temperature.  As  compared  with  the  air 
icrmometer,  the  expansion  of  mercury  is  proportional 
>  the  increase  of  temperature  from  —  36°  to  +  100°  of 
ie  centigrade  scale.  From  this  point  to  3fi0°  (the  boiling 
lint  of  mercury),  mercury  expands  more  rapidly  than 

r,  and  consequently  the  mercurial  thermometer  stands 
igher  than  the  air  thermometer  in  the  same  temperature, 
/hen  the  former  Indicates  200°  and  300°,  the  latter  in. 

rates  197°  and  21r2-70  respectively  ;  and  It  seems  to  be  a 
meral  law  that  all  fluids  with  the  same  increase  of  heat 
inand  more  rapidly  as  the  temperature  approaches  their 
)illng  point.  The  more  rapid-expansion  of  the  mercury 
:  high  temperature*  is,  however,  in  tome  measure  cor- 
seted by  the  expansion  of  the  bulb. 

Change  of  the  Zero  Point.  —  There  is  a  circumstance 
mnected  with  the  mercurial  thermometer  which  re- 


gergues  In  France,  observed  that  when 
which  have  been  constructed  for  several  years  are  placed 
in  melting  ice,  the  mercury  stands  in  genera!  higher  than 
the  zero  point  of  the  scale ;  and  this  circumstance,  which 
renders  the  scale  Inaccurate,  has  been  uiually  ascribed  to 
the  slowness  with  which  the  glass  of  the  bulb  acquires  its 
permanent  arrangement,  after  having  been  heated  to  a 
high  degree  in  boiling  the  mercury.  Despretz  {Trait*' 
de  Physique)  observes,  that  in  very  nice  experiment*  it  is 
always  necessary  to  verify  the  zero  point ;  for  he  found 
that  when  thermometers  have  been  kept  during  a  certaiu 
time  in  a  low  temperature,  the  xero  point  rises,  but  falls 
.when  they  have  been  kept  in  a  high  temperature  :  and 
this  remark  applies  equally  to  old  thermometers  and  to 
those  which  have  been  recently  constructed. 

Register  Thermometers —  In  meteorological  observa- 
tions,  it  is  of  great  importance  to  ascertain  the  limits  of 
the  range  of  the  thermometer  in  a  given  period  of  time, 
during  a  day  or  night,  for  example,  while  the  observer  is 
absetit.  Numerous  contrivances  have  accordingly  been 
proposed  for  this  purpose,  but  the  two  following  are  those 
most  frequently  used. 

Invented  by  m7  Six  of  Colchester,  and  is*  desTribe/h? 

Trans,  vol.  Ixxii.   it  is  a  spirit  thermometer, 
a  long  cylindrical  bulb  A,  with  a  tube  bent  in  the 
form  of  a  siphon,  and  terminating  in  a 
B      small  cavity  B.  A  part  of  the  tube,  from  a 
toft,  is  filled  with  mercury  ;  but  the  bulb  A, 
/p\  '     )    and  the  remaining  portion  of  the  tube,  and 
|/\  V     *  small  part  of  the  cavity  B,  with  highly 
rectified  alcohol.    The  use  of  the  mercury 
in  the  middle  of  the  tube  is  to  give  motion 
to  two  indices,  c  and  d.  which  consist  each 
of  a  glass  tube  in  which  a  small  hit  of  iron 
wire  is  enclosed,  the  ends  being  capped  with 
enamel.    The  indices  are  of  such  a  site 
that  they  move  freely  within  the  barometric 


icy  move  freely  within  the  barometric 
and  allow  the  spirit  to  pztt*^;  but  a 

•«  against  the  tide  of  the  tube,  and 


presses  against  the  side  of  the 
Is  just  strong  enough  to  prevent 
from  falling  down  when  It  has  been  raised 


revent  the  index 

ii*ed 
The 


to  any  point  and  the  mercury  recedes, 
action  of  the  instrument  will  be  readily 
apprehended  from  the  figure.  An  increase  of  heat  ex- 
pands the  alcohol  in  the  bulb  A,  depresses  the  mercury 
at  a,  and  consequently  raises  it  in  the  other  branch  of 
the  siphon  at  b.  The  mercury  while  rising  drives  the 
index  d  before  it ;  and  when  the  temperature  dimi- 
nishes, the  mercury  recedes  from  the  index,  which  is 
retained  in  its  place  by  the  action  of  the  spring,  and 
consequently  marks  the  highest  point  at  which  the  mer- 
cury has  stood.  In  like  manner,  when  the  spirit  in  the 
bulb  A  is  contracted  by  a  diminution  of  heat,  the  mer- 
cury is  pressed  towards  A  by  the  elastic  force  of  a  portion 
of  air  purposely  left  in  the  cavity  B,  and  drives  before  it  the 


index  e .  which  Is  prevented  from  falling  back  by  the  spring, 
and  consequently  remain,  at  the  highest  point  at  which 
the  mercury  has  stood  in  Uiat  brsnch  of  the  siphon. 
When  the  observation  has  been  made,  the  indices  are 


brought  back  to  the  surface  of  the  mercury  by  means  of 
a  magnet,  which  acts  on  the  enclosed  iron  wire  and 
overcomes  the  force  of  the  spring.  A  scale  is  applied  to 
each  limb  of  the  siphon,  and  graduated  by  comparison 
with  a  standard  thermometer. 

This  instrument  has  all  the  defects  which  belong  to  the 
spirit  thermometer,  and  the  indications  are  betides  in 
some  degree  deranged  by  the  expansion  and  contraction 
of  the  enclosed  column  of  mercury  ;  probably,  also,  by  the 
friction  of  the  Indices.  Nevertneles*,  it  is  the  best  in- 
strument we  possess  for  determining  the  temperature  of 
the  sea  at  great  depths. 

Rutherford's  Thermometer.  —  Another  regitter  ther- 
mometer, simpler  In  its  construction,  and  less  expensive 
than  the  former,  and  consequently  more  general!) 
is  the  day  and  night  thermometer  proposed  by  Dr. 
ford  in  the  Edinburgh  Transactions,  vol.  iil.  It 
simply  of  two  thermometers  ;  a 

a  A,  and  a  spirit  ther- 

i     i  ■■  £**    mometer  11, attached 

j  horizontally  to  the 

 I      same    frame,  and 

m   ■'      each  provided  with 

B  iU  own  scale.  The 

index  of  A  is  a  bit  of  steel,  which  is  pushed  before  the 
mercury  ;  but,  in  consequence  of  its  horizontal  position, 
remains  in  its  place  when  the  mercury  recedes,  and  con- 
sequently Indicates  the  highest  degree  of  the  scale  to 
which  the  mercury  has  risen.  The  index  of  B  is  of  glass, 
with  a  small  knob  at  each  end.  This  lies  in  the  spirit, 
which  freely  passes  it  when  the  thermometer  rises  ;  but 
when  the  spirit  recedes,  the  cohesive  attraction  between 
the  fluid  and  the  glass  overcomes  the  friction  arising  from 
the  weight  of  the  index,  and  the  index  is  consequently 
carried  back  with  tho  spirit  towards  the  bulb.  As  there 
Is  no  force  to  move  It  In  the  opposite  direction,  It  remains 
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THERMOSCOPE. 

at  the  point  nearest  the  bulb  to  which  it  has  been  brought, 
and  thus  Indicates  the  lowest  temperature  which  has  oc- 
curred. By  inclining  the  instrument,  the  indices  are 
brought  to  the  surface*  of  their  respective  fluids,  and  pre- 
pared for  a  new  observation. 

History  of  the  Thermometer.  —  The  inventiou  of  the 
thermometer  dates  from  about  the  beginning  of  the 
17th  century,  but  it  U  not  certainly  known  when  or  by 
whom  it  was  first  brought  into  use.  By  the  Dutch  au- 
thors it  is  ascribed  to  Cornelius  Drebbel.  a  peasant  of 
Alkmaar,  and  by  the  Italians  to  Sanctorio.  Libri  ( Annates 
de  Chimue,  Dec.  1880)  maintains,  on  the  authority  of 
Castelli  and  Vivlanl.  that  the  instrument  was  invented 
by  Galileo  prior  to  IS97.  The  thermometer  of  Drebbel 
and  Sanctorio  was  a  very  imperfect  instrument.  It  con- 
sisted of  a  glass  tube,  having  a  ball  blown  on  one  of  its 
extremities,  and  the  other  end  left  open.  A  portion  of 
air  being  expelled  from  the  ball  by  heat,  the  open  end 
was  plunged  into  a  cup  containing  any  liquid,  when,  on 
the  cooling  of  the  ball,  the  liquid  would  rise  in  the  tube, 
and  the  variations  of  its  height  indicate  the  Increase  or 
diminution  of  the  temperature  of  the  bulb.  The  in- 
strument had  no  scale,  and  was  therefore  merely  an  indi- 
cator of  changes  of  temperature,  or  a  thermoscope ;  and 
it  was  defective  even  in  this  respect,  inasmuch  as  it  is  af- 
fected not  merely  by  heat  and  cold,  but  by  the  varying 
pressure  of  the  atmosphere.  The  Florentine  academi- 
cians first  excluded  the  influence  of  atmospheric  pressure 
by  using  a  spirit  instead  of  an  air  thermometer,  and  her- 
metically sealing  the  tube.  T"hc  next  step  in  improvement 
was  the  adoption  of  a  fixed  point  in  the  scale.  Boyle  pro- 
posed the  thawing  oil  of  aniseeds,  which  he  preferred  to 
thawing  ice,  because  it  could  be  readily  obtained  at  all 
times  of  the  year.  Halley  proposed  the  uniform  tempe- 
rature of  a  deep  pit,  which  he  probably  considered  would 
be  the  mean  temperature  of  the  earth  ;  but  he  also  sug- 
gested the  point  at  which  spirit  boils,  as  well  as  the  boiling 
point  of  water.  Newton  appears  to  hare  been  the  first 
who  saw  the  advantage  of  having  two  fixed  points  in  the 
scale  ;  and  in  order  that  the  instrument  might  be  appli- 
cable to  a  wider  range  of  temperature,  be  used  linseed  oil 
as  the  thermometric  fluid.  This,  however,  has  not  been 
found  to  answer,  on  account  of  Its  sluggish  motion  and 
adhesion  to  the  sides  of  the  tube.  The  astronomer  Roe- 
mer  proposed  the  substitution  of  mercury,  which  is  now 
generally  used ;  and  the  knowledge  of  the  fluctuation  of 
the  boiling  point  of  water,  owing  to  atmospheric  pressure, 
is  due  to  Fahrenheit,  about  1724.  8lnee  that  time  no 
improvement  has  been  mado  in  the  principle  of  the  in- 

For  further  information  on  this 
be  referred  to  Deluc, 
r Atmosphere,  Geneve,  1772  ; 
tome  1.  ;  Nicholson's  Chemistry  • 
Kmnrledge,  "  Thermometer  and  Pyr 
In  GehlrPs  Physicaliiehes  Worterbuch 

THK'RMOSCOPE.  ((ir.:>i(u«.andrx»ris./iw.) 
An  instrument  by  which  changes  of  temperature  are  in- 
dicated. The  modification  of  the  air  thermometer,  called 
by  Leslie  a  differential  thermometer,  was  claimed  by  Count 
Kuinford  as  one  of  his  own  inventions,  under  the  name 
of  thcrmoseope.  See  THKHWOMBTBa. 

THE'RMOSTAT,  or  HEAT  GOVERNOR.  (Gr. 
.r}f(un.  and  irrnfAi,  I  stand. )  A  self-acting  physical  ap- 
paratus for  regulating  temperature.  A  thermostat,  the 
principle  of  which  depends  on  the  unequal  expansion  of 
metals  by  heat,  was  proposed  by  Dr.  Ure  for  regulating 
the  safety  valves  of  steam  engines  with  more  certainty 
than  the  common  expedients.  (.See  Proceedings  of  the 
lH30and  1B3I,  p. 67.) 

km),  in  a  general  sense, 
affirmative  or  negative, 
which  is  laid  down  or  advanced  to  be  supported  by  argu- 
ment ;  but  it  is  more  particularly  applied  to  those  ques- 
tions which  are  propounded  in  most  of  the  Scotch  and 
Continental  universities  to  the  students  previously  to 
their  obtaining  a  degree. 

Thuu.  In  Music,  the  depression  of  the  hand  In 
marking  or  beating  time. 

THRSMOPIIO'KIA.  ( Gr.  Sirutfsttm.)  A  festival  in 
honour  of  Ceres,  sumaraed  the  lawgiver  ( &wn*c+e*<  )•  be- 
cause she  first  taught  mankind  the  use  of  laws.  It  was 
celebrated  by  many  cities  of  Greece,  but  with  most  observ- 
ation and  ceremony  by  the  Athenians.  The  worshippers 
were  free-born  women,  whose  husbands  defrayed  the  ex- 
penses of  the  solemnity,  assisted  by  a  priest  and  band  of 
virgins.  The  women  were  clothed  in  white  garments  as 
emblematic  of  purity,  and  were  strictly  enjoined  to  pre- 
serve the  strictest  chastity  some  days  previous  to  and 
during  the  whole  of  the  festival,  which  lasted  five  days. 
THKSMO'TIIKTJE.  The  six  inferior  archons  at 
who  presided  at  the  election  of  the  lower  ma- 
received  criminal  informations  In  various 
decided  civil  causes  on  arbitration,  took  the 
t  elections,  and  performed  a  variety  of  other 
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man  tne  common  expedients,  (.m 
/loyal  Society  for  IH30  and  1831,  p.< 
THE'SIS  (Gr.*i*t,  a  position* 
Is  applied  to  any  proposition,  am 


THIRST. 

Is  so  termed ;  from  Thespis,  an  Athenian,  who  lived  tt 
the  first  half  of  the  6th  century  before  Chriat,  anJ  in- 
troduced the  first  rudiments  of  a  tragic  stage.  See  Da*a> 
THE'TA.  (Gr.  $.)  The  unlucky  letter  of  the  G-r-« 
alphabet ;  so  called  because  the  judges  in  hallotinjrori 
prisoner  used  it  to  intimate  their  desire  for  bis  coodrrt- 
nation,  from  its  being  the  first  letter  of 


THE'TES.  (Gr. 


ttces.  (See  ht(m.  de  f  Acad,  des  Inscr.  vol.  xxxix.) 
THESPIAN  ART.    That  of  tragedy  or  tragic  act 


of  the  state, 
they  formed  the  lowest  class 
trfbuted  nothing  to  the  support  of  the  state ;  cut  c 
the  course  of  the  subsequent  innovations  wbich  brea- 
the state  to  a  complete  democracy  all  the  rest rictxau  «■ 
the  thetes  were  removed.  They  served  generally  as  !aff 
armed  soldiers,  but  sometimes  also  as  regular  iaCutrr 
upon  an  emergency.  (See  Bocckh,  Public  Eromu^f  .; 
Athens,  ii.  M.j 

THE'TIS.  In  Greek  Mythology,  one  of  the  NemAt 
daughter  of  Ncreus  and  Doris  :  was  wedded  under  ci* 
auspices  of  the  gods,  among  whom  jealousy  had  stw- 
by  reason  of  her  beauty,  to  Peleus.  king  of  Tbeawt'i 
By  him  she  became  the  mother  of  Achilles.  Arret!  t 
to  the  ancient  cosmogonies,  Thetis  was  an  t-mtik-tr  -i  t&- 
of  water.  She  is  best  known  by  the  verse  -  t 
Her  marriage  with  Peleus  is  the  subject  of  net? 

GY.'  (GrUlIh«,  God,  and  s^,  *x*-k.)  .i 
name  given  by  the  ancients  to  their  imagiuary  art  of  wtur. 
which  was,  like  the  whole  magic  of  the  middle  mzi~.  r 
result  of  an  intercourse  with  and  influence  over  spirrttixJ 
beings  of  the  more  exalted  rlass,  —  gods,  danoem,  if 
In  the  modern  art  magic  tt  was  that  species  of  bu,  •■ 
which  operated  by  celestial  means  :  opposed  to  nature! 
magic,  which  was  effected  by  knowledge  of  the  orcoi 
powers  of  nature  ;  and  necromancy,  or  magic  effected 
the  aid  of  evil  spirits.   (Sec  Mim.  de  f  Acad  des  Inscr 
vol.  xxvii.) 

THI'CKET.  Trees  or  shrubs  crowded  tocvtfcer  La 
such  a  manner  as  to  form  a  mass  not  easily  penetrated  l  - 
men  or  cattle. 

THI'NNING.  Reducing  the  number  of  plant*  or  trees 
which  have  been  sown  or  planted,  with  a  view  to  thw* 
which  remain  attaining  a  more  mature  growth.  Na- 
tural woods  are  alscUhinned  for  the  same  purpose,     i  h- 

feaves  or  branches  are  nearly  touching  one  another,  ard 
continue  till  the  plants  have  attained  their  full  growth, 
or  tho  required  dimensions  or  age.  On  no  account  it  3^  - 
the  branches  of  any  one  tree  in  a  plantation  be  allow  oi  '  ■ 
touch  the  branches  of  any  other  tree  ;  because  in  that 
case  the  foliage  is  deprived  of  its  due  proportion  of  s*.*l 
air,  and  rain,  and  the  tree  is  drawn  up  rn  bright  at 
expense  of  its  thickness  and  vigour  to  resist  storms ;  wkH# 
the  timber  or  fruit  produced  will  be  diminished  both  » 
quantity  and  quality.  There  is  no  department  of  plutre  c 
leu  understood  than  the  subject  of  sheltering  yocag 
plantations  ;  and  It  may  with  truth  be  said  that  in  by  isr 
the  greater  number  of  cases  nothing  is  ultimately  cauu»d 
by  drawing  up  trees  in  masses,  and  afterwards  thhmcog 
them  out  The  trees  left  being  unprepared  twth  by  thr:.- 
bark  and  roots  for  the  new  atmospherical  circumstances 
in  which  they  are  placed,  receive  a  greater  check  than  if 
they  had  been  originally  planted  so  thin  as  at  no  penoJ 
of  their  growth  to  touch  one  another. 
THIN  OUT.  Geologists  say  that  strata  thin  out  nbrc 
ey  gradually  diminish  In  thickness  and  disappear. 
RD.  In  Music,  an  Imperfect 
two  degrees  or  intervals,  and  three  te 

THIRD  COAT.  In  Architecture,  the  stucco  vhn> 
painting  is  to  be  used,  or  the  setting  for  the  reception  of 
paper. 

THIRD  ORDER.  In  Ecclesiastical  History,  most  d 
the  chief  religious  orders  (Premonstrants,  Carmeliu*. 
Franciscans,  Augustlnes.  Ac.)  have  or  had  bodies  of  se- 
cular associates,  not  bound  by  vows,  but  conforming  to  a 
certain  extent  to  the  general  design*  of  the  order  ;  a  em- 
torn  thought  to  have  originated  about  a.  d.  1476.  wbea 
Slxtus  IV.  gave  permission  to  the  Carmelites  to  attack 
such  person*  to  their  body.  In  course  of  time  the  third 
order  contained  a  mixture  of 


^  THIRS'i 


Germ,  durst.)  The  sensation  of  a  de-sfrt  to 
in  a  sense  of  dryness  and  heat  of  the 
extending  along  the  oesophagus  to  ti  t 
'  ures  become  red,  and  the  u*u*l 
thick  and  viscid,  as  also  the  s^lisa.  A 


the  mouth  is  opened  wide  to 
people  soon  suffer  from  thirst,  and  are  in  the  habit  «tf 
drinking  to  an  excessive  extent  ;  while  others  hardly  ever 
experience  Its  sensation,  and  scarcely  require  to  driaa 
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THIRTY  YEARS'  WAR. 


THOUSAND  AND  ONE  NIGHTS. 


om  of  febrile 
«-li»-ved  in  »uch 


and  It  moit  effectively 
by  mild  acid  and  mucilaginous 


Iritikt;  milk  and  emulsion*  are,  however,  sonu-times 
norp  efficient  and  agreeable.  Excessive  exercise  or  per- 
piration  are  common  causes  of  thirst,  in  which  case  the 
01  sat  ion  seems  merely  to  announce  the  deficiency  of 
rater  in  the  system.  Habitual  thirst  is  often  acquired  by 
indulgence  In  drinking,  especially  among  labourers  and 
ithers  who  take  excessive  quantities  of  beer,  and  who  at 
•:ngth  can  scarcely  exist  without  unnecessary  and  preju- 
licial  quantities  of  that  or  similar  beverages.  The  thirst 
nduced  by  excessive  exercise  in  warm  weather  i*  in  or* 
linary  cases  most  effectually  relieved  by  milk  and  water, 
iff  warm  tea.  In  these  cases  indulgence  in  beer,  cider, 
cine,  or  spirits  and  water,  invariably  induces  febrile  re- 
let ion.  and  should  therefore  be  generally  avoided. 

THIRTY  YEARS'  WAR.  In  History,  properly  a 
cries  of  wars  carried  on  between  the  Protestant  and 
toman  Catholic  leagues  In  Germany,  in  the  first  half  of 
he  17th  century.  The  house  of  Austria  was  throughout 
.t  the  head  of  the  lalter  party.  The  Protestant  princes 
•f  Germany  were  assisted  by  various  foreign  powers ;  in 
he  earlier  part  of  the  war  by  Denmark  and  Sweden, 
nd  afterwards  by  France.  It  Is  considered  to  have  com- 


with  the  insurrection  of  the  Bohemians  In  161*. 
nd  ended  with  the  peace  of  Westphalia  in  I64S.  The 
elehratcd  ImtoryVtncomplcte)  orthis  war.  by  Schiller,  is 
at  her  a  spirited  historical  essay  than  an  accurate  nar- 

ative. 

THISTLE. or  SAINT  ANDREW.  A  Scottish  order 
if  knighthood,  said  to  be  of  great  antiquity,  but  revived 
•r  James  V.  in  1540 ;  again  by  James  II.  of  England,  VII. 
>f  Scotland,  in  1«W7  ;  and  a  third  time  in  1703,  by  Queen 
Intie,  who  increased  the  number  of  knights  to  twelve, 
md  placed  the  order  on  a  permanent  footing.  The 
histle  as  is  well  known  It  the  national  emblem  of  Scot- 
and  ;  and  the  national  motto  is  very  appropriate,  being 
'  Nemo  me  impune  lacesset,"  nobody  shall  provoke  me 
rith  impunity.  This  is  also  the  motto  of  the  order  of 
he  thistle. 

TH  ME  I.  The  Egyptian  goddess  of  justice,  or  of  truth, 
ler  figure  Is  frequently  represented  in  Egyptian  sculp- 
ures  in  the  hands  of  the  kings.  The  Hebrew  Thum- 
nim  (the  well-known  and  mysterious  Urlin  and  Thum- 
aim.  Exod.  xxxix.  H.  10.)  is  the  plural  or  dual  of  the  same 
rord.  (  Wilkinson' s  Manners  and  Customs  itf  the  Ancient 
'■'guntians.  vol.  v.  p. 5*.) 

THO'LUS.  (Gr.  3#A«.)  In  Architecture. a  building 
>f  a  circular  form,  but  used  by  Vitruvius  for  expressing 
he  roof  of  a  circular  building.  The  term  was  also  em- 
doyed  to  denote  the  laconicum  of  a  bath,  which  was  cir- 
rular  in  form. 

THOM.EANS.  or  THOMITES.  In  Ecclesiastical 
ll«tory,  a  name  given  in  Europe  to  the  ancient  church  of 
Christians  established  on  the  Malabar  coast  of  India,  and 
bought  to  have  been  originally  founded  by  St.  Thomas  ; 
ilthough  whether  this  was  the  apo»tle  of  that  name  is 
loubtful.  The  language  used  by  them  in  their  sacred 
ites.  when  they  were  first  discovered  by  Europeans,  wat 
he  Chaldee  or  Syriac.  The  Portuguese  have  effected  a 
>artial  conversion  of  them  to  Romanism. 

THO'MISTS.  The  followers  of  Thomas  Aquinas, 
he  Angelic  Doctor,  one  of  the  most  distinguished  of  the 
.choolmen  of  the  13th  century.  They  differed  from  the 
•ival  sect  of  Scotists  chiefly  in  the  milder  form  under 
which  they  adopted  the  doctrines  of  realism.  The  ScotisU 
•egarded  the  universal  as  objectively  and  independently 
eal  ;  theThomists  sought  rather  to  ground  the  objective 
n  a  spiritual  or  rational  principle,  in  tome  degree  ap- 
proximating to  the  Platonic  doctrine  of  ideas.  The 
rhomi«ts  continued  as  a  sect  to  the  commencement  of 
he  17th  century,  and  numbered  teveral  eminent  men  In 
heir  ranks,  among  whom  may  be  mentioned  Algidius  of 
L'ol'inna  and  Francis  Snarez. 

THOMSON1TE.  (So  called  from  the  discoverer.) 
A  variety  of  zeolite  from  Dumbarton  :  it  generally  occurs 
n  radiated  masses  of  small  prismatic  crystals. 

THOR.  In  Scandinavian  Mythology,  the  son  of  Odin 
ind  Freya,  and  the  divinity  who  presided  over  all  mis- 
•hievous  spirits  that  inhabited  the  elements.  His  power 
s  represented  as  irresistible.  Many  of  his  deeds  are  pre- 
»ervcd  in  the  Edda  (which  see) ;  but  It  is  probable  that 
he  worship  of  this  divinity  under  the  name  of  Donan.  or 

S>d  of  thunder,  spread  also  into  Germany,  where  traces  of 
m  are  still  to  be  found  in  numerous  local  appellations, 
u  Donnersberg,  Thorstein,  Ac.  As  the  worship  of  this 
rod  extended,  nothing  was  more  likely  than  that  the 
Germans  should  confound  him  with  the  Jupiter  of  the 
Komam,  who  were  then  Invading  their  country;  and 
pence  in  Germany  the  day  sacred  to  Jupiter  was  deno- 
minated Donnerstag,  yhile  the  Scandinavian  equivalent 
»f  the  same  deity  has  been  retained  by  the  English  in 
Thursdav  (Trior's  day). 

THORA'CIC  DUCT.  The  great  trunk  which  con- 
vey*  the  contents  of  the  lacteals  and  absorbents  into  the 
tdood.  In  the  human  body  it  is  about  the  diameter  of  a 
:row  -quill,  and  lien  upon  the  dorsal  vertebrae  between  the 


atygos  vein,  extending  from  the  posterior 
opening  of  the  diaphragm.  In  a  somewhat  terpentine 
course,  to  the  angle  formed  by  the  union  of  the  left  sub- 
clavian and  jugular  veins.  Into  which  it  pours  iU  con- 
tents.  See  Chyle  and  Lymph. 

THORA'CICS,  Tkoracici.  (Gr.  3-*f«{.  the  chest.)  The 
name  given  by  Linnams  to  those  tlshet  which  have  the 
ventral  fins  placed  beneath  the  pectorals. 

THO'RAX.  lGr.$**ni,  a  shield.)  The  tecond  teg. 
tnent  of  insects  it  to  called  by  I.atn-ille  and  Andouin  ; 
the  term  it  restricted  to  the  upper  surface  of  the  trunk 
by  Linne  and  Fabricius.  In  Arachnidant  the  thorax  and 
head  arc  confluent,  and  form  but  one  segment,  which  it 
termed  the  ccphalothorax.  As  a  cavity  appropriated  to 
the  reception  of  the  circulating  and  respiratory  organs, 
the  thorax  it  only  distinct  in  Mammals. 

Thorax.  The  chest ;  the  part  of  the  body  between  the 
neck  and  the  abdomen.  It  contains  the  heart  and  lungt, 
the  ojtophagu*.  the  thymus  gland,  the  thoracic  duct,  part 
of  the  aorta  and  vena  cava,  the  vena  aiygos,  the  eighth 
pair  of  nerves,  and  a  part  of  the  great  intercostal  nerve. 

Thorax.  In  Grecian  Antiquities,  a  piece  of  defentlve 
armour  consisting  of  two  parts,  one  defending  the  back, 
and  the  other  the  belly ;  called  lorica  by  the  Romans.  The 


were  made  of  padded  linen  ;  but  they 
also  made  of  leather,  brass,  iron,  and  other  mctalt. 

THORI'NA.  (From  Thor.the  Scandinavian  deity. )  An 
earthy  substance  discovered.  In  18'iH,  by  Rcrzetius  in  a 
rare  Norwegian  mineral  called  thorite,  which  it  a  hy- 
drated  silicate  of  thorina.  bike  the  other  earths,  thorina 
it  the  oxide  of  a  heavy  grey  metal,  which  hat  been  termed 
thorium,  and  which  is  not  acted  upon  by  water  ;  but  when 
heated  in  the  air  it  burnt  with  great  brilliancy  into  a  white 
oxide.  Thorina  obtained  in  this  way  is  white,  infu 
and  very  heavy,  its  specific  gravity  being  9*4.  It  is  In- 
soluble in  all  acids  except  sulphuric,  and  in  that  with  dif- 
ficulty. Its  equivalent  It  about  68.  Thorina  it  distin- 
guished from  alumina  and  glucina  by  its  Insolubility  in 
caustic  potash,  and  from  zirconia  by  being  precipitated 
by  ferrocvanuret  of  potassium. 
THO'RN  APPLE.  See  Strammony  ani>  Datuhu. 
THO'RNB  ACK.  The  name  of  a  species  of  ray  (Halts 
claoata.  Linn.),  distinguished  by  the  short  and  strong 
recurved  spines,  rising  from  a  broad  osseous  tubercular 
base,  which  are^scattered  over  the  back  and  tail.^  Two 

^TllOROUGH  BASS.   See  Bass. 

THOTH,  THOUTH.  TAOUT.  An  Kgyptian  divi- 
nity, considered  by  the  Greeks  as  identical  with  Mercury. 
His  hieroglyphic  represents  the  beginning  of  the  astro- 
nomical year.  He  was  regarded  as  the  inventor  of  writing 
and  Egyptian  philosophy  ;  and  is  hence  paralleled  with 
Mercury  by  Cicero.  He  it  represented  as  a  human  figure 
with  the  head  of  a  lamb  or  ibis.  ( Plato,  Phtedrus;  Plu- 
tarch, De  Is.  et  Osir.  ,-  Wilkinson,  Ancient  Egyptians, 
vol.v.)  Bryant  says  the  same  with  ttis*  (Mythot.  i. 
13.) 

THOUSAND  AND  ONE  NIGHTS;  more 
monly  called  among  ourselves  the  Arabian  XighW 
tcrtainmcnts,  from  the  title  adopted  in  our  first 
lation  from  Galland't  version.  A  well-known  < 
of  oriental  tales,  which  has  acquired  In  the  west  a 
larity  never  attained  by  any  other  eastern  u 
The  history  of  the  work  has  been  the  subject  of 
investigation,  especially  by  De  Sacy.  Von  Hammer,  and 
our  last  learned  translator  Mr.  Lane,  from  whom  wo 
borrow  most  of  this  article.  It  is  the  opinion  of  Mr.  Lane 
that  the  work,  in  it*  present  form,  is  the  composition  of  a 
single  author  living  in  F-gypt ;  and  that  it  was  most  pro- 
bably "  not  commenced  earlier  than  the  last  quarter  of  the 
lftth  century  of  our  era,  and  completed  belbre  the  termi- 
nation of  the  first  quarter  of  the  next  century,  soon  after 
the  conquest  of  Kgypt  by  the  Osmanlee  Turks  in  1517." 
But  the  origin  of  the  tales  is  a  much  more  difficult  sub- 
ject  of  inquiry.  It  seems  to  be  now  established  (from 
the  discoveries  of  De  Sacy  and  Von  Hammer)  that  there 
was  an  ancient  Persian  collection  of  stories,  known  by 
the  name  of  the  Hexar  Afiineh  (the"  Thousand  Fanciful 
Tales  ').  of  unknown  antiquity,  but  certainly  older  than 
the  9th  century  of  our  era ;  that  the  framework  of  this 
collection  was  the  same  with  that  of  the  modern,  uamely, 
the  story  of  the  cruel  king  Shakryar  and  hit  ' 
queen  Chehraz&d  ;  and  that  this  was  very  early  trans- 
lated into  Arabic  by  the  name  of  the  Thousand  Sights. 
But  Mr.  Lane  differs  from  these  learned  orientalists  in 
still  believing  that  the  early  work  wat  only  a  model ;  that 
the  greater  proportion  of  the  modem  tales  are  really 
Arabian,  especially  all  those  founded  on  the  supposed 
adventures  of  the  Khalif  Haroun  and  his  queen  Zobeyde, 
a  few  only  being  distinctly  of  Persian  or  Indian  original ; 
e.g.  the  Magic  Horse,  the  Damsel  and  the  Seven  H'exeers. 
The  difference  seems  to  reduce  itself  to  this,  whether 
the  present  work  is  the  last  of  several  successive  editions 
of  the  old  One  Thousand  Sights,  or  has  pretensions  to 
be  considered  as  a  new  construction  on  an  old  ground- 
work ;  the  latter  being  Mr^Lane'i  opinion.   (See  De 
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Sacy 's  Dissertation,  prefixed  to  a  late  edition  of  Galland't 
version  ;  Von  Hammer's  preface  to  that  of  Trcbutien  ; 
Mr.  Ijuic's  Preface, and  "  Review"  at  the  conclusion  of 
his  third  volume;  the  Athenaunt,  No.  62'i.) 
But  whatever  the  history  of  the  work,  many  of  the 
features  of  the  stories  are  of  primeval  antiquitv, 
form,  in  fart,  part  of  the  popular  literature  of  all 
The  original  Persian  or  Arab  writers  were 
connected  by  habits  of  travelling  and  raerchandisethrough 
India  with  the  far  Bast,  and  through  Greece  with  the 
extreme  West ;  and  the  superstitions,  anecdotes,  and 

E regnant  sayings  of  all  times  and  ages,  repeated  in  various 
>rm*  to  the  tired  listeners  of  the  caravan  at  its  evenings 
halt,  have  contributed  to  enrich  this  singular  collection. 
The  Adventures  of  Smdbad  have  been  curiously  illus- 
trated with  antiouarlan  learning  by  Mr.  Hole,  and  form 
one  of  the  most  singular  examples  of  the  ubiquity  of  good 
storW. 

It  appears  that  the  learned  Arabs  hold  the  Thousand 
and  One  Sight*  in  small  esteem,  as  an  incorrect  and  un- 
classical  composition  ;  but  it  is  a  great  mistake  (a  very 
natural  one  for  distinguished  orientalists,  like  Mr.  Lane, 
to  fall  into  unconsciously)  to  Imagine  that  their  great 
charm  to  the  people  of  the  West  consists  in  their  faithful 
representation  of  Asiatic  manners.  A  far  greater  attrac- 
tion lies  in  the  fancy  which  dictated  the  narratives  —  a 
quality  belonging  to  all  times  and  places.  And  hence  it 
is  that  we  are  convinced  Mr.  Lane  U  wrong  in  his 
low  appreciation  of  Galland's  version.  That  it  is  very 
Incorrect  in  point  of  costume  is  doubtless  true  ;  but  the 
peculiar  genius  of  Gall  and  led  him  to  detect  the  poetical 
fancy,  the  humour,  the  oddity,  the  picturesqueness  of 
the  composition,  undef  the  cumbrous  prolixity  of  Arab 
story- telling,  and  to  bring  it  out  in  a  manner  by  no  means 
strictly  faithful,  but  sufficiently  so  to  give  an  oriental 
quaintness  to  his  work,  without  the  languor  of  the  ori- 
ginal,—  an  odd  but  agreeable  mixture  of  Arab  simplicity 
with  the  artificial  naivete  of  polished  France.  We  believe 
that  while  the  versions  of  Mr.  Lane  and  other  learned 
men  will  always  be  consulted  with  interest,  that  of  Gal- 
land  will  still  be  the  cherished  companion  of  all  ages, 
but  especially  of  youth.  The  numerous  European  imi- 
tations of  the  Thousand  and  One  Sights  are  well  known, 
and  mav  for  the  most  part  be  characterized  as  very  un- 
successful :  perhaps  the  best  is  the  French  Additional 
Arabian  Sights,  containing  the  history  of  Mangraby  the 
Magician.  Ac. 

THHA'NITE.  The  uppermost  (or,  according  to  some 
arrangements  of  the  classical  galley,  the  foremost)  of  the 
three  classes  of  rowers  in  an  Athenian  trireme ;  the  mid- 
dle being  called  the  icugitc,  the  lowest  thalamltsr.  See 
Galley,  Trireme. 

or  seeds  from  the 
thrashing  machine 
;r  was  the 

ployed  in  the  ages  of  antiquity ;  and  It  is  still 
in  the  south  of.  Europe,  and  in  Persia  and  India.  The 
Itomans  employed  oxen  for  this  purpose;  sometimes  alone, 
and  sometimes  with  the  addition  of  a  kind  of  roller  studded 
with  iron  knots,  which  they  dragged  over  the  corn,  and 
which  was  spread  on  a  circular  floor,  the  driver  standing 
in  the  centre,  and  guiding  the  oxen  around  him  by  means 
of  reins.  It  was  customary  to  allow  the  oxen  occasionally 
to  breathe  and  take  a  bite  of  the  corn,  agreeably  to  the 
scripture  precept.  A  kind  of  flail  or  rod  was  alto  some- 
times uses!  by  tlie  Romans,  and  is  doubtless  the  origin  of 
the  present  implement  of  that  name.  In  colder  and  moister 
climates,  such  as  that  of  Britain,  where  a  floor  sufficiently 
hard  for  threshing  nut  corn  could  not  be  maintained  in 
the  open  air,  threshing  appears  to  have  been  always  per- 
formed under  cover,  and  with  the  flail,  till  the  latter  end 
of  the  1 8th  century,  when  thrashing  machines  were  intro- 
duced. 

THRA'SHING  MACHINE.  A  machine  for  separating 
corn  or  other  seeds  from  the  straw  or  haum  ;  and  cither 
Impelled  by  horse  or  cattle,  wind,  water,  or  steam.  The 
modern  thrashing  machine  was  invented  in  Scotland 
about  the  year  17M  by  a  farmer  in  the  parish  of  Dum- 
blaine,  Perthshire,  and  afterwards  brought  to  nearly  its 
present  state  of  perfection  by  Mr.  Meikle.  a  millwright  of 
Ha.ldington.hire.  about  the  year  17K6.  Meikle's  thrashing 
mac  hine  consists  of  a  cylinder  furnished  with  beaters  fixed 
on  its  circumference,  to  which  the  corn  being  presented 
ry  rollers  the  ears  arc  beat  in  pieces  ;  and  while  the  grain 
drops  through  a  grating  into  a  winnowing  machine  the 
straw  is  carried  forward,  and  delivered  by  itself  ready  to 
be  made  up  into  bundles.  Some  thrashing  machines  only 
beat  out  the  corn,  and  separate  It  from  the  straw  .  while 
other*  beat  it  out,  winnow  it,  and  sift  It.  One  of  the  most 
complete  thrashing  machines  in  Britain  is  that  nt  Winstay, 
In  Denbighshire,  which  not  only  thrashes  and  winnows, 
but  measures  the  corn  in  bushels,  and  transports  it  to  the 
granary  in  a  fit  state  for  being  carried  to  market.  (See 
Enruc.  of  Agr.  p.  1311.) 

The  employment  of  thrashing  machines  relieves  the 
labourers  from  the  severest  drudgery  incident  to  agri- 
re ;  they  enable  the  work  to  be  done  at  the  time 
1234 
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THRA'SHING.  Separating  grain  I 
straw  or  haum  by  means  of  a  flail  or  tli 
or  by  treading  with  cattle.    The  latter 


THUG. 

there  is  a  demand  for  corn  ;  and,  by  doing  it  better,  a 
separating  the  corn  (particularly  wheat)  more  riTnj>'rv 
from  the  straw,  they  add  both  to  the  wealth  cd  ri 
farmer  and  the  produce  of  the  country  ;  enabling  tt. 
former  to  employ,  and  the  latter  to  feed,  more  labnui-p*' 
This  latter  is.  indeed,  a  most  important  consider*  i. 
It  is  calculated,  by  the  best  informed  agriculturists,  thi 
&  per  cent.,  or  one  twentieth  part,  more  produce  is  r 
forded  by  a  crop  thrashed  by  machinery  than  by  the  <»i 
method  ;  and,  estimating  the  total  produce  of  the  err 
crops  of  Great  Britain  and  Ireland  at  60.noo.nno  qoatT. 


obviously  enable  them  to  employ  far  mure  labourers  < 
would  be  superseded  by  the  use  of  the  machine.  (  ~ 
on  Rural  AJfairs,  vol.t.  p. 331!/.) 

As  we  remarked  above,  thrashing;  machines  mat  > 
driven  either  by  horse,  water,  or  steam  power  ;  but  n 
all  the  great  (arms  in  the  Lothian*  in  Scotland, 
some  parts  of  England,  all  other  imthods 
in  the  last. 

THREE-COAT  WORK.  In  Architecture.  | 
which  consists  of  prkking-up  or  rough  ing-tn.  I 
a  finishing  coat. 

THRE'NODY.   (Gr.  a  dirge  ;  iii..  s-mg.)  A 

short  species  of  occasional  poem,  composed  on  the  c«rrs- 
sion  of  the  funeral  of  some  distinguished  personage  *  - 
EncEoiuM. 

THRO'MBUS.   A  small  tumour,  which  sotnet  ^ 
ensues  in  consequence  of  the  escape  of  blood  into 
cellular  membrane  in  the  operation  of  bleeding. 

THRONE.    (Gr.  SCs»*.)    In  Architecture,  a  cfc*: 
of  state  raised  above  the  leTel  of  the  floor  where**,  a 
richly  ornamented  and  covered  *Rh  acs- 
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RUSH.    In  Medicine.    This  disease  comkts  s 
small  white  ulcers  upon  the  tongue,  palate,  and  fur-, 
and  is  common  in  infants  who  are  ill -fed  or  brtwgir* 
by  hand.  It  is  apt  to  extend  through  the  whole  c»ot> 
ol  the  mucous  membrane  lining  the  alimentary  csnV. 
exciting  fetid  eructations  and  flatulency,  with  a  trowh1.  - 
some  dlarrhcea,  and  sometimes  proves  fatal.    The  errs: 
ment  consists  in  giving  a  gentle  emetic  of  tpccacuajt*. 
and  keeping  the  bowels  clear  and  open  wftn  caster  < 
or  rhubarb  and  magnesia.   The  strictest  attention  shotM 
be  paid  to  the  diet,  which  should  consist  ofmiik  and  itch: 
farinaceous  food. 

Thrush.    In  Ornithology,  one  of  the  largest  i 
melodious  of  our  native  song  birds  ;  the  type  < 
Turdus,  Llnna?us.    It  is  not  migratory,  but  is 
to  quit  the  more  northern  parts  ol  England  m 
for  the  southern  provinces.    It  makes  its  nest 
lays  four  or  five  blue  eggs,  spotted  with  bl*rk  at  V. 
larger  end.    It  feeds  on  berries,  inserts,  and  i 
and  often  selects  a  particular  kind  of  i 


It  breaks  the  shell  of  the  snail,  and  near  which  a  i 
quantity  of  fragments  of  the  shells  may  be  found 

THRUST.  (Lat.  trudo,  /  f,»,h  .)  In  Architecture.  r» •. 
horisontal  force  of  an  arch,  by  which  it  acts  against  t  •_ 
piers  from  which  it  springs.  Also  a  similar  act »k>  it 
rafters  or  of  a  beam  against  the  walls  which  bear  tLem. 

THUG.  (From  the  Hindee  verb  thugna.  to  dtcrft* 
A  member  of  a  singular  association  of  robbers  and  rnc- 
derers,  which  has  excited  of  late  years  much  attest  io-j  ' 
India.  It  appears  that  the  existence  of  the  syttcm 
thuggee,  as  it  is  called,  was  hardly  known  before  th—  rrw 
|H|0,  and  that  no  combined  measures  were  taken  to  r«t  a 
stop  to  it  until  about  1830.  Since  that  time  it  has  hr*-o 
fully  detected,  and  greatly  cheeked,  chiefly  through  tLo 
admission  of  approvers  from  all  the  gangs.  Cant.  Meads** 
Taylor  informs  us  that,  between  1831  and  ls37.  I*X 
Thugs  were  brought  to  justice,  of  whom  AM  were  hanr*-?. 
lOft'j  transported,  and  4«s3  turned  approvers.  StiU  it  it 
by  no  means  supposed  to  be  extinct.  Its  origin  is  m- 
known;  and  both  Mohammedans  and  Hindoo*  brk«etJ 
the  society  indifferently,  although  its  tutelar*  godded. 
Bhowanee.  belongs  to  the  latter  faith.  The  Thags  sre 
peculiarly  superstitious  In  their  observances.  Thet  jrr 
directed,  in  all  their  proceedings,  by  aoguri«-s  uippus**!  u 
be  vouchsafed  by  their  goddess  ;  and  particular  t  Ls-s*. 
arc  altogether  exempt  from  their  attacks  :  among  whm 
are  dancing  girls,  minstrels,  sikhs,  some  religious  roerd;- 
cants,  tailors,  oilmen,  blacksmiths,  carpenter*.  It  i»  stated 
also  that  they  seldom  destroy  women  unless  for  ttn: 
own  safety  ;  and  they  have  very  seldom  ventured  to  art*  t 
Englishmen.  They  usually  move  In  larpe  gangs.  arJ 
attach  themselves  to  travelling  parties  ;  they  will  jouroer 
with  them  for  days,  to  find  at  last  an  opportunity  to 
master  them.  When  all  Is  ready,  one  division  of  the  mur- 
derers strangles  the  victim,  while  another  body  prepares 
their  graves ;  and  by  means  of  this  division  of  labour  the 
fearful  work  Is  accomplished  with  wonderful  cclrrirr  It 
appears  that  numbers  of  Thugs  i 


when  they  were  prohibited  by  the 
by  rajahs,  to  whom  they  paid  I 
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!  < : ruction  of  life  occasioned  by  them  may  be  conjectured 
»y  the  fact  that  one  Thug,  admitted  an  approver  at  Saugor, 
•onfesscd  to  Col.  Taylor,  who  does  not  »eem  to  suspect 
iim  of  exaggeration,  that  he  had  been  concerned  in  the 
nurder  of  7IU  persons !  The  existence  of  so  strange  and 
nonvtrous  a  system  can  onlyj^  *M£dnedJby the  ernidltton 

and  their  division  into 


;  the  numl 

native  governments;  the  habit  of  dwelling  in  villages. 
It  tided  by  extensive  uninhabited  tracts  ;  the  quantity  of 
ravelling  that  takes  place  in  that  commercial  country, 
ntliout  navigable  rivers  or  secure  conveyances  ;  and  the 
nurderous  spirit  of  Hindoo  fanaticism.  (See  Col.  Slee- 
•nan's  llamasceana,  Tocnbulary  of  the  Thugs,  and  an 
irticle  on  it  in  the  Ed.  Rev.  vol.  lxlv. ;  and  Col.  Meadows 
Taylor's  Adventures  qf  a  Thug,  2  vols.  I.ond.  IH39,  from 
he  Introduction  to  which  these  details  are  chiefly  taken.) 

THC'I.E.  The  name  given  by  the  ancients  to  the 
m»*t  northern  part  of  the  habitable  world  ;  but  it  is 
iltnost  impossible  to  say,  from  the  variety  of  opinions  en- 
ertalncd  respecting  it,  whether  any  definite  country  was 
m  ailt  by  this  appellation.  Some  have  thought  that 
Sorwny,  but  must  geographers  are  of  opinion  that  Iceland, 
VM  the  place  alluded  to.  But  be  this  as  it  may,  it  is 
oug  since  the  prophecy  of  Seneca  in  the  following  lines 
las  been  fulfilled :- 

 Venstnt  anni* 

fc«rcul»  KTi»,  quibu>  Oce*nu« 
VincuU  rrrum  l*»ci,  el  lagvn* 
tcllua,  T>  t>hix|ue  mj«» 
IM.  Kit  Orbct,  nee  ill  lernt 
Ultima  Thai*. 

A  rare  mineral  of  a  peach-blossom  colour 
Its  composition  has  not  been  ascertained. 
THU'ME'RSTONE.  A  variety  of  axinite  from  Thum, 
n  Saxony. 
THUMMIM.  SreUaiM. 

THU'NOEK.  (Germ,  donner,  Lat.  touttru.)  The 
ioise  produced  by  an  explosion  of  lightning,  or  by  the 
>as*age  of  lightning  through  the  air  from  one  cloud  to 
mother,  or  from  a  cloud  to  the  ground. 

The  character  of  the  sound  of  thunder  varies  with  the 
orcc  and  the  distance  of  the  explosion,  the  situation  of 
he  observer,  the  nature  of  the  surrounding  country  ; 
md  it  Is  probably  Influenced  also  by  the  relative  situations 
>f  the  clouds. 


THUL1TE. 

rom  Norway. 


When  lightning  strikes  an  object  near  us  on  the  earth, 
t  produces  a  noise  resembling  that  of  a  violent  crash, 
which  Is  not  repeated  or  prolonged  by  reflection.  When 
he  explosion  is  more  distant,  a  rumbling,  irregular,  and 
erurring  noise  is  beard,  which  gradually  dies  away  In 
he  distance,  like  the  prolonged  echo  of  the  sound  of  ord- 
wtnee  discharged  in  a  mountainous  district. 

Thunder  frequently  commences  with  an  astounding 
attle,  which  is  probably  occasioned  by  a  series  of  explo- 
iuns  or  discharges  of  electric  matter  in  rapid  succession 
rum  a  highly  charged  thunder  cloud. 

We  have  a  familur  example  of  this  specie*  of  noise  In 
he  cracking  which  accompanies  the  sparks  discharged 
rom  the  conductor  of  a  well-supplied  electrical  machine 
o  wards  any  adjacent  conducting  body  ;  the  loudness  of 
he  snaps,  as  well  as  their  frequency,  increasing  with  the 
•lectrlc  Intensity.  And  when  we  consider  how  trifling  a 
mrtion  of  electric  matter  can  be  put  In  action  by  the 
no»t  powerful  means  of  artificial  excitement,  com- 
•ared  with  the  quantity  stored  up  in  a  full-charged 
bunder  cloud,  the  discrepancy  between  the  appalling 
ra-di  of  the  one  and  the  insignificant  snap  of  the  other 
siU  not  ap|>car  surprising,  though  both  originate  in  the 
atne  cause.  This  cause  is  the  vibration  of  the  air  agi- 
at««d  by  the  passage  of  the  electric  discharge  with  a 
rreateror  less  degree  of  intensity  ;  and  two  explanations 
nay  be  given  of  the  manner  in  which  the  vibration  is 
irouoced. 

The  first  explanation  proceeds  on  the  supposition  that 
he  electric  fluid  opens  a  passage  to  itself  through  air  or 
tther  matter,  in  the  manner  of  a  projectile,  and  that  the 
mind  U  caused  by  the  rush  of  the  air  into  the  vacuum 
iroduced  by  the  Instantaneous  passage  of  the  fluid.  But 
t  is  objected  that  if  this  explanation  holds  good,  the 
tussageof  •  cannon  ball  through  the  air  ought  to  produce 
.  similar  sound ;  whereas  it  only  produces  a  sort  of  whist- 
ing  noise,  which  even  the  most  timid  have  never  thought 
if  comparing  with  thunder.  Another  still  stronger  ob- 
ectlon  is,  that  all  the  experiments  seem  to  indicate  that 
he  electric  fluid  is  not  transferred  from  point  to  point 
ike  a  projectile  of  ponderable  matter,  but  is  conveyed 
ilong  by  the  vibration  of  an  elastic  medium,  as  sound 
s  conveyed  through  the  atmosphere. 

The  second  explanation,  which  appears  more  In  har- 
nony  with  all  the  facts.  Is  founded  on  this  vibratory  pro- 
bation of  the  electric  fluid.  When  the  electric  spark 
»as»es  between  two  points,  there  is  a  decomposition  and 
(•composition  of  electricity  in  all  the  media  in  which  It 
; >pears,  and  consequently  a  vibration  more  or  less  vio- 
erit  is  produced,  which  vibration  gives  rise  to  the  sound. 
>a  this  hypothesis,  the  continued  roll  It  the 
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TIIYNNUS. 

comparatively  slow  propagation  of  sound  through  the 
•Jr.  For  the  sake  of  illustration,  suppose  a  flash  of  light- 
ning of  11 --'50  feet  in  length,  or  that  the  spark  is  instan- 
taneously seen  from  one  end  to  the  other  of  this  line. 
At  the  same  Instant  the  flash  is  visible  the  vibration  is 
communicated  to  the  atmosphere  through  the  whole  ex- 
tent of  the  line.  Now  suppose  an  observer  placed  in  the 
direction  of  the  line  of  the  flash,  and  at  the  distance  oi 
1 125  feet  from  one  end  ;  then,  since  sound  travels  at  the 
rate  of  about  im  feet  In  a  second  (see  SotrNO),  one  second 
will  elapae  after  the  flash  has  been  seen  before  any  sound 
If  heard.  When  the  sound  begins,  the  vibration  com- 
municated to  the  nearest  stratum  of  air  has  reached  his 
ear ;  and  since  we  have  supposed  the  line  of  disturbance 
to  be  11280  in  length,  the  vibrations  of  the  more  distant 
strata  will  continue  to  reach  his  ear  In  succession  during 
the  space  of  ten  seconds.  Hence  the  length  of  the  flash 
determines  the  duratiou  of  the  sound ;  and  It  follows  that 
the  same  flash  will  give  rise  to  a  sound  of  greater  or  less 
duration,  according  to  the  position  of  the  observer  with 
respect  to  its  direction.  Thus,  In  the  above  instance, 
suppose  a  second  observer  to  be  placed  under  the  line, 
and  towards  its  middle,  he  would  only  hear  the  sound 
during  half  the  time  it  was  beard  by  the  first  observer  ; 
and  if  we  suppose  the  line  to  be  circular,  and  the  observer 
to  be  placed  near  its  centre,  the  sound  would  arrive  from 
every  point  at  the  same  instant  In  a  violent  crash. 

Although  the  vibratory  motion  is  communicated  to  all 
the  strata  of  air  along  the  whole  length  of  the  flash,  they 
will  not  all  receive  the  same  Impulsion,  unless  they  are 
all  at  the  same  temperature  and  in  the  same  hygrometric 
state,  which  can  rarely  happen.  Hence  the  first  impres- 
sion of  the  sound  is  not  always  the  most  intense,  although 
it  proceed*  from  the  nearest  point. 

During  a  thunder  storm  shelter  should  not  be  taken 
under  trees  or  hedges,  which  are  likely  to  act  as  con- 
ductors ;  but,  at  the  same  time,  a  person  is  safer  when  at 
the  distance  of  about  30  or  40  feet  from  such  objects  than 
on  an  open  plain.  Water  should  also  be  carefully  avoided, 
because  it  is  a  good  conductor,  and  the  height  of  a  man 
above  it  may  determine  the  course  of  the  lightning.  In 
a  house,  the  safest  position  is  near  the  middle  of  a 
room  ;  and  the  security  may  be  Increased  by  sitting  on 
a  feather  bed  or  hair  mat  trass,  or  thick  woollen  rug,  all 
of  which  are  bad  conductors.  It  Is  Injudicious  to  take 
refuge  in  a  cellar,  because  the  discharge  is  often  from 
the  earth  to  a  cloud,  and  buildings  frequently  sustain  the 
greatest  injury  in  the  basement  stories.  It  is  dangerous 
to  be  near  the  fireplace,  because  the  chimney  Is  the  part 
most  likely  to  be  struck,  and  the  soot  is  a  powerful  con- 
ductor. Gilt  furniture,  bell  wires,  and  all  large  metallic 
surfaces,  are  to  lie  avoided  for  the  same  reason.  (See  on 
this  subject  a  highly  interesting  Notice  sur  le  Tonnerre, 
by  Arago,  in  the  Annuaire,  for  1S38,  translated  in  the 
Edinburgh  Philosophical  Journal. 

THL'RLS.  Short  communication!  between  the  adits 
in  mines. 

THU'RSDAY.  The  fifth  day  of  the  week,  which  de- 
rives its  name  from  Thor,  the  old  Scandinavian  god  of 
thunder ;  equivalent  to  the  Jupiter  of  the  ancients,  to 
whom  this  day  was  also  consecrated. 

THUS.  (Gr.  /  sacrifice  :  from  its  use  in  sacri- 
fices.) The  resin  of  the  spruce  Or.  The  term  frankin- 
cense is  also  applied  to  it,  and  to  olibanum,  which  Is  the 
gum  resin  of  the  Juniperus  lycia, 

THWART.  In  Naval  Affairs,  used  for  athwart  or 
across  ;  also  a  bench  for  rowers. 

THYMELA'CEiE.  (Thymclca,  one  of  the  genera.) 
A  natural  order  of  shrubby  Exogens,  having  a  calyx  only, 
and  no  corolla,  although  the  flowers  of  many  are  coloured 
very  gaily.  Daphnes,  valued  for  their  fragrance,  A/rsrrr- 
ssng,  the  various  species  of  the  Australian  genus  Pimelea, 
and  the  Gnidtas  and  Strutkiolas  of  the  Cape  of  Good 
Hope,  are  favourite  subjects  of  cultivation.  One  feature 
of  the  order  Is  the  causticity  of  the  bark,  which  acts  upon 
the  skin  as  a  vesicatory,  and  causes  excessive  pain  in  the 
mouth  if  chewed.  The  berries  of  Daphne  Inureoia  (the 
spurge  laurel)  are  poisonous  to  all  animals  except  birds. 

THY'MUS  GLAND.  A  gland  situated  under  the 
upper  part  of  the  sternum,  in  the  anterior  mediastinum. 
Its  excretory  duct  has  not  been  detected,  nor  is  its  use 
known.  It  is  of  great  comparative  size  in  the  foetus. 

THY'NNUS.  (Gr.  -Jv>»«.  a  tunny.)  A  genus  of  Scorn  - 
beroid  fishes,  of  which  the  highly  valuable  fish  the  tunny 
(  Thynnus  vulgaris,  Cuv.)  is  the  type.  The  form  of  the 
body  in  this  genus  of  fishes  is  like  that  of  the  mackerel, 
but  is  less  compressed  ;  the  first  dorsal  fin  extends  nearly 
to  the  second ;  the  second  dorsal  and  the  anal  flns  are 
divided  into  numerous  (inlets  ;  the  sides  of  the  tail  are 
decidedly  carinated ;  there  is  a  single  row  of  small  pointed 
teeth  in  each  jaw.    The  tunny  is 


fishes  for  its  high  temperature,  its  perfect 

itity  of  nerves  supplying  the  gills. 


organs,  the 

the  general  abundance  of  rich  red  blood  throughout  the 
body.  It  is  the  object  of  the  most  important  fisheries  in 
the  "Mediterranean  sea.  and  when  salted  and  dried  serves 
of  most  Catholic  countries  with  the  fast 
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r.  The  thjrroid  gland  is  situated  upon  the 
cricoid  cartilages  of  the  trachea ;  it*  duct 
•eon,  and  its  use  is  uuknowu.    When  en- 


THYRIS. 

days'  meat.  The  bonilo  ( Thynnut  pelamys)  is  a  species  of 
the  present  genus  of  fishes. 

THY'RIS.  (Gr.  $vVt,  a  window.)  A  genus  of  but- 
terflies. 

THY'ROID.  (Or.  £vft«.  a  shield,  and  uln.  form.) 
The  thyroid  or  scutiforra  cartilage  is  placed  perpcudicular 
to  the  cricoid  cartilage  of  the  larynx,  of  which  it  forma 
the  upper  and  anterior  part.  In  men  it  is  harder  and 
more  prominent  than  in  women  ;  It  is  sometimes  called 
AdamKs  apple.  The  thy 
thyroid  and 
has  not  been 

Urged  it  forms  the  bronchosele. 

TIIY'RSUS.  (Gr.$tfr«.)  A  staff  entwined  with  try, 
which  formed  part  of  the  accoutrement  of  a  Bacchanal, 
or  performer  in  the  orgies  of  Bacchus. 

Thyrsus.  In  Botany,  a  form  of  inflorescence,  consist- 
ing of  a  compact  panicle,  the  lower  brandies  of  which 
are  shorter  than  those  of  the  middle ;  in  other  words, 
it  ts  composed  of  a  primary  axis  developing  secondary 
axes  from  Its  sides,  which  in  their  turn  develop  tertiary 
axes,  the  upper  and  lower  branches  being  shorter  than 
those  of  the  middle,  as  in  the  common  lilac. 

THY'SANl  HAN'S,  Thysanura.  (,V,t.  fringes, 
»•. {t.  a  tail.)  The  name  of  an  order  of  Amctabolian  In- 
sects, comprehending  those  in  which  the  abdomen  ts 
terminated  by  filaments,  or  by  a  forked  tail  adapted  for 
leaping. 

TIA'RA.  The  well-known  ornament  with  which  the 
ancient  Persians  adorned  their  heads.  It  was  in  the 
form  of  a  tower,  and  adorned  with  peacocks'  feathers. 
Xenophon  says  that  it  was  sometimes  encompassed  with 
the  diadem,  at  least  in  ceremonies,  and  had  frequently 
the  figure  of  a  half  moon  embroidered  upon  it.  This 
was  the  name  also  originally  given  to  the  mitre  of  the 
popes.  It  was  nothing  more  than  a  round  high  cap.  at 
first  single  instead  of  double,  like  that  of  the  other 
bishops.  Nicholas  the  First  added  the  first  gold  circle, 
as  the  sign  of  the  civil  power.  The  second  was  added 
by  Boniface  about  1300 ;  the  third  by  Urban  V.  about 
I3GA.   (  Bowden,  Life  of  Gregory  VII.  i.  60.) 

1  I  HI  A.  (Lat.)  In  Anatomy,  the  largest  of  the  two 
bones  which  form  the  second  segment  of  the  leg,  or 
sacral  extremity.  In  Entomology,  it  is  the  fourth  joint 
of  the  leg,  is  very  long,  and  usually  triquetrous.  Us  name 
Is  said  to  have  reference  to  its  resemblance  to  the  ancient 
pipe  or  flute. 

TIC  DOULOUREUX.  A  very  painful  affection  of  a 
nerve,  coming  on  in  sudden  and  excruciating  attacks  :  it 
it  perhaps  most  common  in  that  branch  of  the  fifth  i  air 
which  comes  out  of  the  infra-orbitary  foramen.  Nothing 
is  known  of  the  cause  of  tic  douloureux,  except  In  one 
or  two  very  rare  cases,  where  a  small  spirilla  of  bone  lias 
been  found  pressing  on  the  nerves.  The  treatment  is 
equally  uncertain,  except  where  it  assumes  an  Inter- 
mittent form,  and  then  large  doses  of  tonics,  and  espe- 
cially carbonate  of  iron  have  proved  useful. 

TI'CHORRHINE.  (Gr.  rur«,  a  wails  <<».  «  nose.) 
The  name  of  a  fossil  species  of  rhinoceros  (Rhinoceros 
tichorrinus),  which  is  so  called  on  account  of  the  middle 
vertical  bony  septum  or  wall  which  supports  the  nose. 

TIDE  MILLS,  are  such  as  have  the  ebb  and  flow  of 
the  tide  for  their  first  movers.  As  the  tide  rises,  the 
water  Is  admitted  Into  a  reservoir  through  a  sluice,  over 
which  the  mill  is  built,  turning  the  water-wheel  in  its 
passage  through  the  sluice.  At  high  tide  the  sluice  gates 
are  shut  till  the  water  has  fallen  sufficiently  outside,  when 
they  are  opened,  so  as  to  allow  the  water  to  flow  out 
again  from  the  reservoir,  and  turn  the  wheel  as  It 
through  the  sluice. 
In  some  tide  mills  the  water-wheel  turns  one  way 
i,  and  the.  contrary  as  it  falls  ;  but  in  others 
t  Is  adopted  by  which  the  wheel  is  made 
ways  in  the  same  direction.  In  some,  the  water- 
wheel  rises  and  falls  with  the  tide  ;  and  in  others,  the  axis 
is  fixed,  so  that  it  can  neither  rise  nor  fall.  In  the 
latter  case,  the  power  is  applied  at  an  obvious  disadvan- 
tage, though  rotatory  motion  to  a  certain  extent  may 
be  given  even  when  the  wheel  is  wholly  immersed  in 
the  water,  from  the  difference  of  the  velocity  of  the  water 
at  the  top  and  bottom  of  the  sluice.  (See  Gregory's  Me- 
chanics, vol.  11.) 

TIDES.  The  alternate  rise  and  fall  of  the  waters  of 
the  ocean.  The  moon  is  the  principal  agent  in  the  pro- 
duction of  the  tides ;  but  they  are  modified,  both  with 
respect  to  their  height  and  the  times  at  which  they  hap- 
pen, by  the  action  of  the  sun.  The  effect  of  the  planets 
is  inappreciable. 

The  attractive  force  of  a  body  on  a  distant  particle  of 
matter  varying  Inversely  as  the  square  of  the  distance,  j 
the  particles  of  the  earth  on  the  side  next  the  moon  will  I 
be  attracted  with  a  greater,  and  those  on  the  opposite  1 
side  with  a  smaller  force,  than  those  which  are  situated  | 
Intermediately.     The  gravitation  towards  the  earth's 
centre  of  the  particles  nearest  the  moon  will  therefore  be 
diminished,  and  consequently,  if  at  liberty  to  move  among 
Uiemwslves^they  will  rise  above  the  general  level.   In  J 


TIDES. 

like  manner,  the  moon's  attraction  on  the  most  dist-ir: 
particles  being  less  than  on  the  central  one  a.  their  retain  ■- 
gravitation  towards  the  centre  will  also  be  diminished 
and  the  waters  will  consequently  be  heaped  op  ot>  tl<- 
side  of  the  earth  which  is  turned  away  from  the  snewc. 
Hence  if  the  earth  were  at  rest,  the  ocean  would  tak<  tu 
form  of  an  oblong  spheroid,  with  Its  longer  axis 
through  the  attracting  body  ;  and  it  may  be 
theory  that  the  spheroid  would  be  in  eqt  ~ 
the  Influence  of  the  moon  s  attraction,  if  t 
axis  exceeded  the  shorter  by  about  » 
consequence  of  the  rapid  rotation  of  the 
axis,  the  spheroid  of  equilibrium  is  never  fully 
for  before  the  waters  can  take  their  leveL  the  vert**  d 
the  spheroid  has  shifted  its  position  on  the  earth  *  m. 
face,  in  consequence  of  which  an  immensely  broad  sue 
very  flat  wave  is  formed,  which  follows  the  motions  &  tr* 
moon  at  some  interval  of  time.  In  the  open  tea  the  ta* 
of  high  water  is.  in  general,  from  two  to  three  hours  *fUf 
the  moon's  transit  over  the  meridian  either  above  or  tr- 
low  the  horison.  The  tidal  wave,  it  is  to  be  observed,  a 
entirely  different  from  a  current  i  the  particles  of  water 
merely  rise  and  fall ;  but  except  when  the  wave  paw* 
over  shallows,  or  approaches  the  shore,  there  i»  iutk  -■' 
no  progressive  motion. 

The  waters  of  the  ocean  are  affected  in  a  similar  sue 
tier  by  the  action  of  the  sun.  under  the  influence  of  »kw 
they  have  a  tendency  to  assume  at  every  instant  the  torn 
of  an  elongated  spheroid;  but 
force  of  the  sun  is  Immensely  j 
moon,  yet,  by  reason  of  the  | 
the  difference  of  the  < 
site  sides  of  the  earth  (on  wt 
mena  depend )  is  very  much 
therefore  comparatively  small  with  re* pert  to  the  hir*r 
tides,  and,  in  fact,  are  never  perceived  as  distinct  phem» 
mena,  but  become  sensible  only  from  the  modificabxm 
which  they  produce  in  the  heights  and  times  of  tV*e 
which  primarily  depend  on  the  moon.  At  Use  syzypn 
when  the  sun  and  moon  come  to  the  meridian  togeiarr 
the  tides  are,  ceteris  paribus,  the  highest ;  at  the  qua- 
dratures, or  when  the  sun  and  moon  are  90°  distant.  Iff 
tides  are  least.  The  former  are  called  spring  tteci,  the 
latter  neap  tides.  Although  we  are  not  tn  possessKsi  C 
data  to  enable  us  to  compute  the  exact  height  either  -/ 
the  spring  or  neap  tides,  yet  their  relative  heights  rc 
the  open  ocean  probably  correspond  very  nearly  to  tr* 
ellipticities  of  the  spheroids  of  equilibrium  ' 
formed  under  the  action  of  the  two  bodies 
lately .  Now  the  ellipticity  of  the 
formed  by  the  moon's  action  is  about  five  I 
ellipticity  of  that  formed  by  the  sun's  action  abosft  tw« 
feet ;  therefore,  the  spring  and  neap  tides  being  the  sues 
and  difference  of  the  separate  effect*,  the  average  spnnc 
tide  will  be  to  the  average  neap  in  the  ratio  of  nl-r^i 
7  to  3.   See  G»avitation. 

By  reason  of  the  ellipticity  of  the  orbits  the  distances 
of  the  sun  and  moon  from  the  earth  are  contincuilT 
changing  ;  and  the  theory  of  attraction  proves  that  lh< 
efficacy  of  either  body  in  disturbing  the  waters  of  th* 
ocean  Is  Inversely  proportional  to  the  cube  of  its  dis- 
tance. Hence  It  is  found  that  if  the  mean  efficacy  mi 
the  sun  be  represented  by  30,  the  influence  of  the  sux>  s 
action  will  vary  between  the  extremes  of  19  and  21,  and 
and  that  of  the  moon's  between  43  and  Y).  The  bigbest 
spring  tide  will  therefore  be  to  the  lowest  neap  a*  ij  -f  ii 
to  43—  19  ;  that  is,  as  HO  to  34,  or  as  10  to  3. 

Another  effect  of  the  solar  action  is  observed  to  ttw 
times  at  which  high  water  takes  place  from  day  to  day. 
In  the  spring  and  neap  tides  the  time  of  high  water  is  i>-'>t 
altered  by  the  son's  action,  the  solar  and 


being  synchronous  in  the  former  case,  and  the  time  el 
actual  low  water  being  that  of  solar  high  water  tn  tl* 
latter  ,  but  tn  the  intermediate  tides  the  time  of  actual 


high  water  is  accelerated  or  retarded.  In  the  first  and 
third  quarters  of  the  moon,  the  solar  ware  Is  to  the  west- 
ward of  the  lunar  one ;  and  consequently  the  observed 
tide,  which  is  the  result  of  the  combination  of  the  twt 
waves,  will  be  to  the  westward  of  the  place  It  would  oc- 
cupy if  the  moon  acted  alone,  and  the  time  of  high  water 
will  therefore  be  accelerated.  In  the  second  and  fourth 
quarters,  the  general  effect  of  the  sun  is  to  produce,  for  a 
like  reason,  a  retardation  in  the  time  of  high  water.  Thu 
result  of  the  combined  action  of  the  two  attracting  b«  «ii-> 
is  what  is  usually  termed  the  priming  and  lagging  of  tt. 
tides,  and  it  is  most  remarkable  about  the  tune  o( 
and  full  moon. 

It  is  to  be  observed,  however,  that  the  effect 
scribed  Is  modified  to  some  extent  by  the  inertia 
water.    The  greatest  and  least  tides  do  not  " 
actly  at  the  times  of  new  and  full  moon ;  t 
two,  and  i 

rectly  exposed  to  the  general  tide  of  the  i 
sequence  of  the  greater  amount  of  Impressed  force,  the 
acceleration  of  the  lunar  tide  is  greater  than  that  of  lhv 
solar ;  whence  it  may  huppen  that  when  the  lunar  Die 
occurs  two  or  three  hours  after  the  trauslt  of  the 


Digitized  by  Google 


TIDES. 


the  solar  tide  maybe  three  or  four  hours  after  that  of  the 
tun,  so  as  to  be  about  an  hour  later  at  the  timet  of  con- 
unction  and  opposition.  The  highest  spring  tides  will 
:hus  occur  when  the  moon  pastes  the  meridian  about  an 
tour  after  the  sun ;  while  at  the  precise  time  of  new  and 
nil  moon  the  lunar  tide  will  be  retarded  about  a  quarter 
>f  an  hour  by  the  solar  tide.  But  the  time  of  high  water 
loes  not  follow  the  moon's  transit  at  the  same  interval  at 
;very  period  of  the  lunation.  When  the  sun  and  moon 
ire  in  conjunction  the  interval  is  called  the  mean  inter- 
nal; at  other  periods  of  the  lunation  the  lunltidal  in- 
crvai  is  sometimes  greater  and  sometimes  less  than  the 
nean,  and  the  difference  is  called  the  half-monthly  or 
emtmenstrual  inequality. 

The  apparent  time  of  high  water  at  any  port,  in  the 
afternoon  of  the  day  of  new  or  full  moon,  is  what  is  usually 
ailed  the  establishment  >  f  Ike  part.  Mr.  Whewell  calls 
his  the  vulgar  establishment,  and  the  mean  of  nil  the 
ntervals  of  tide  and  transit  for  a  half  lunation  he  terms 
he  corrected  establishment.  This  corrected  establish- 
ment is  consequently  the  lunitidal  interval  corresponding 
o  the  day  on  which  the  moon  passe*  the  meridian  ex- 
ctly  at  noon  or  midnight. 

1  he  two  tides  immediately  following  one  another,  or 
he  tides  of  the  day  and  night,  vary,  both  in  height  and 
Ime  of  high  water,  at  any  particular  place  with  the  Jia- 
anee  of  the  sun  and  moon  from  the  equator.  As  the 
ertex  of  the  tide  wave  always  tends  to  place  itself  ver- 
bally under  the  luminary  which  produces  it,  it  is  evident 
hat.  of  two  consecutive  tides,  that  which  happens  when 
he  moon  is  nearest  the  senith  or  nadir  will  be  greater 
han  the  other  ;  and  consequently  w  hen  the  moon's  de- 
lusion is  of  the  same  denomination  as  the  latitude  of 
he  place,  the  tide  which  corresponds  to  the  upper  transit 
.ill  be  greater  than  the  opposite  one,  and  no:  versa,  the 
ifferences  being  greatest  when  the  tun  and  moon  are  in 
pposition  and  in  opposite  tropics.  This  is  called  the 
turnaJ  inequality,  because  its  cycle  is  one  day ;  but  it 
aries  greatly  at  different  places,  and  its  laws,  which 
ppear  to  be  governed  by  local  circumstances,  are  very 
31  perfectly  known. 
We  have  now  described  the  principal  phenomena  that 
'ould  take  place,  were  the  earth  a  sphere  and  covered 
ntirely  with  a  fluid  of  uniform  depth.  But  the  actual 
henomena  of  the  tides  arc  infinitely  more  complicated. 
•*rom  the  interruption  of  the  land,  and  the  irregular  form 
nd  depth  of  the  ocean,  combined  with  many  other  dis- 
iirbing  circumstances,  among  which  are  the  inertia  of 
he  waters,  the  friction  on  the  bottom  and  sides,  the 
larrownesa  and  length  of  the  channels,  the  action  of 
he  wind,  currents,  difference  of  atmospheric  pressure, 
ic.  inc.,  great  variation  takes  place  in  the  mean  times 
nd  height  of  high  water  at  places  differently  situated  ; 
nd  the  Inequalities  above  alluded  to.  as  depending  on 
he  parallax  of  the  moon,  her  position  with  respect  to 
be  sun,  and  the  declination  oT  the  two  bodies,  arc,  in 
i.viy  cases,  altogether  obliterated  by  the  effects  of  the 
Jslurblng  influences,  or  can  only  »h«  detected  by  the  cal- 
ulation  and  comparison  of  long  series  of  observations. 
Hy  reason  of  these  disturbing  causes.  It  becomes  a 
natter  of  great  difficulty  to  trace  the  propagation  of  the 
ido  wave,  and  the  connection  of  the  titles  in  different 
tarts  of  the  world.  In  the  Phtlotuphical  Transactions 
or  1832,  Sir  John  Lubbock  published  a  map  of  the 
torld,  in  which  he  Inserted  the  times  of  high  water  at 
icw  and  full  moon  at  a  great  number  of  places  on  the 
lobe,  collected  from  various  sources,  as  works  on  navi- 
;ation,  voyages,  tailing  directions,  &c. ;  and  in  order 
hat  the  march  of  the  tide  wave  might  be  traced'  more 
eadily.  the  times  were  expressed  in  Greenwich  time  as 
rell  as  the  time  of  the  place.  In  the  same  Transactions 
or  11133,  Mr.  Whewell  prosecuted  this  subject  At  greater 
ength  ;  and  availing  himself  of  d  priori  considerations, 
it  well  as  of  a  mass  of  information  collected  in  the  Hy. 
Irographer's  office  at  the  Admiralty,  inserted  in  the 


i  series  of  cotidal  line*,  or  lines  along  which  high  wa- 
ff takes  place  at  the  sfme  instant  of  time.  But  these 
otidal  lines,  as  Sir  J.  Lubbock  remarks,  are  entirely 
lypothetical ;  for  we  have  few  opportunities  of  deter- 
mining the  time  of  high  water  at  a  distance  from  the 
-oast,  though  this  Is  sometimes  possible  by  means  of  a 
olitary  island,  as  St.  Helena.  {Lubbock's  Elementary 
treatise  on  the  Tides,  KI!M 

According  to  Mr.  Whewell's  deductions,  the  general 
irogress  of  the  great  tide  wave  may  be  thus  described :  — 
t  is  only  in  the  Southern  Ocean,  between  the  latitudes  of 
KJ  and  70  degrees,  that  a  xonc  of  water  exists  of  sufficient 
•xtent  to  allow  of  the  tide  wave  being  fully  formed.  Sup- 
•ose,  then,  a  line  of  contemporary  tides,  or  cotidal  line, 
o  be  formed  in  the  Indian  Ocean,  as  the  theory  tupposes, 
hat  It  to  say,  in  the  direction  of  the  meridian,  and  at  a 
certain  distance  to  the  eastward  of  the  meridian  in  which 
he  moon  is.  As  this  tide  wave  pusses  the  Cape  of  Good 
Hope,  it  sends  off  a  derivative  undulation,  which  advances 
lorthward  up  the  Atlantic  Ocean,  preserving  always  a 
vrt.itn  proportion  of  its  original  r 


form,  the  convex  part  keeping  near  the  middle  of  the 
ocean,  and  ahead  of  the  branches,  which,  owing  to  the 
shallower  water,  lag  behind  on  the  American  and  African 
coasts  ;  so  that  the  cotidal  lines  have  always  a  tendency' 
to  make  very  oblique  angles  with  the  shore,  and,  in  fact, 
run  nearly  parallel  to  it  for  great  distances.   The  main 

Orkneys, 

of  Green- 
pole  of  the 
on  the  shores  in  the  nelgh- 
_  s  Straits.  It  may  even  propagate  its 
through  the  straits,  and  modify  the  tides  of  the 
North  Pacific.  But  a  branch  tide  is  sent  off  from  this 
main  tide  into  the  German  Ocean ;  and  this,  entering 
between  the  Orkneys  and  the  coast  of  Norway,  brings 
the  tide  to  the  east  coast  of  England,  and  to  the  coasts  of 
Holland,  Denmark,  and  Germany.  Continuing  its  course, 
part  of  it  at  least  passes  through  the  strait  of  Dover,  and 
meets  in  the  British  Channel  the  tide  from  the  Atlantic, 
which  arrives  on  the  coast  of  Europe  twelve  hours  later ; 
but  In  passing  along  the  English  coast  another  part  of  it 
is  reflected  from  the  projecting  land  of  Norfolk  upon  the 
north  coast  of  Germany,  and  again  meets  the  tide  wave 
on  the  shores  of  Denmark.  Owing  to  this  interference  of 
different  tide  waves,  the  tides  are  almost  entirely  oblite- 
rated on  the  coast  of  Jutland,  where  their  place  is  sup- 
plied by  continual  high  water. 

In  the  Pacific  Ocean  the  tides  are  very  small ;  but  there 
are  not  sufficient  observations  to  determine  the  forms  and 
progress  of  the  cotidal  lines.  Off  Cape  Horn,  and 
the  whole  shore  of  Terra  del  Fuego,  from  the  w 
extremity  of  the  Strait  of  Magalhaens  to 
it  is  very  remarkable  that  the  tidal  wave,  instead  of  fol- 
lowing the  moon  in  its  diurnal  course,  travels  to  llie  east- 
ward. This,  however,  is  a  partial  phenomenon  ;  and  a 
little  farther  to  the  north  of  the  last-named  places  the 
tides  set  to  the  north  and  west.  In  the  Mediterranean 
and  Baltic  seas  the  tides  are  inconsiderable,  but  exhibit 
Irregularities  for  which  it  is  difficult  to  account.  The 
Indian  Ocean  appears  to  have  high  water  on  all  sides  at 
once,  though  not  in  the  central  parts  at  the  same  time. 

Since  the  tides  on  our  coasts  are  derived  from  the  os- 
cillations produced  under  the  direct  agency  of  the  sun 
and  moon  In  the  Southern  Ocean,  and  require  a  certain 
interval  of  time  for  their  transfer,  it  follows  that,  in  gene- 
ral, the  tide  is  not  due  to  the  moon's  transit  immediately 
preceding;  but  is  regulated  by  the  position  which  the  sun 
and  moon  had  when  they  determined  the  primary  tide. 
The  time  elapsed  between  the  original  formation  of  the 
tide  and  iu  appearance  at  any  place  is  called  the  age  of 
the  tide,  and  sometimes,  after  Bernoulli,  the  retard.  On 
the  shores  of  Spain  and  North  America  the  tide  is  a  day 
and  a  half  old  ;  in  the  port  of  London,  it  appears  to  bo 
two  days  and  a  half  old  when  it  arrives. 

Velocity  of  the  Tide  Wane.  -  Iu  the  open  ocean  the  crest 
of  the  tide  travels  with  enormous  velocity.  If  the  whole 
surface  were  uniformly  covered  with  water,  the  summit 
of  the  tide  wave,  being  mainly  governed  by  the  moon, 
would  everywhere  follow  the  moon's  transit  at  the  same 
interval  of  time,  and  consequently  travel  round  the  earth 
in  a  little  more  than  24  hours.  But  the  circumference  of 
the  earth  at  the  equator  being  about  25,000  miles,  the  ve- 
locity of  propagation  would  therefore  be  about  1000  miles 
per  hour.  The  actual  velocity  is  perhaps  nowhere  equal 
to  this,  and  is  very  different  at  different  places.  In  lati- 
tude 60°  south,  where  there  is  no  interruption  from  land 
(excepting  the  narrow  promontory  of  Patagonia},  the 
tide  wave  will  complete  a  revolution  in  a  lunar  day,  and 
consequently  travel  at  the  rate  of  670  miles  an  hour.  On 
examining  Mr.  Whewell's  map  of  cotidal  lines,  it  will 
be  seen  that  the  great  tide  wave  from  the  Southern  Ocean 
travels  from  the  Cape  of  Good  Hope  to  the  Asores  in 
about  12  hours,  and  from  the  A  tores  to  the  southernmost 
point  of  Ireland  in  3  hours  more.  In  the  Atlantic  the 
hourly  velocity  in  some  cases  appears  to  tie  10°  of  latl- 

i  is  almost  equal  to  the  ve- 
the  south  point 
id  the  time  is  h 

hours,  and  the  velocity  about  160  miles  an  hour  along  the 
shore.  On  the  eastern  coast  of  Britain,  and  in  shallower 
water,  the  velocity  is  less.  From  Buchanness  to  Sun- 
derland it  is  about  CO  miles  an  hour ;  from  Scarborough 
to  Cromer  35  miles ;  from  the  North  Foreland  to  London 
30  miles;  from  London  to  Richmond  13 miles  an  hour  In 
that  part  of  the  river.  ( Whewell,  Phil.  Trans.  1*33  and 
IH36.)  It  is  scarcely  necessary  to  remind  the  reader  that 
the  above  velocities  refer  to  the  transmission  of  the  un- 
j  d ulation,  and  arc  entirely  different  from  the  velocity  of 
i  the  current  to  which  the  tide  wave  gives  rise  in  shallow 
water. 

Range  of  the  Tide  The  difference  of  level  between 

high  and  low  water  is  affected  by  various  causes,  but 
chiefly  by  the  configuration  of  the  land  ;  and  Is  very  dif- 
I  fereot  at  different  places.    In  deep  in -bends  of  the  shore, 
I  open  in  the  direction  of  the  ' 


tude,  or  near  700  miles,  which  is  almott 
locHy  of  sound  through  the  air.  ¥ 
of  Ireland  to  the  north  point  of  Sc 
hours,  and  the  velocity  about  160  mih 
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a  very  great  increase  of  the  range.  Hence  the  very  high 
tides  in  the  Bristol  Channel,  the  Bay  of  St.  Malo,  and 
the  Bay  of  Ftindy,  where  the  tide  is  said  to  rise  some- 
tiroes  to  the  height  of  100  feet.  Promontories,  under 
certain  circumstances,  exert  an  opposite  influence,  and 
diminish  the  magnitude  of  the  tide.  The  observed  ranges 
are  also  very  anomalous.  At  certain  places  on  the  south- 
east coast  of  Ireland  the  range  Is  not  more  than  8  feet, 
while  at  a  little  distance  on  each  side  it  becomes  12  or  13 
;  and  it  is  remarkable  that  these  low  tides  occur  di- 
sltc  to  the  Bristol  Channel,  where  (at  Chep- 
>  difference  between  high  and  low  water  amounts 
In  the  middle  of  the  Pacific  it  amounts  only 
to  *  or  3  feet.  At  the  London  Docks  th 
is  about  82  feet ;  at  Liverpool  1.V5  feet ;  at 
1*5  feet ;  at  Plymouth  also  12  5  feet ,  at  Bristol  33  feet. 

Theory  of  the  Tide*.  —  The  theory  of  the  tides,  con- 
tklerai  m  a  consequence  of  solar  and  lunar  attraction, 
was  first  sketched  by  Newton  in  the  Principia.  In  the 
36th  and  37th  propositions  of  the  third  book,  be  deter- 
mines the  forces  of  the  sun  and  moon  to  elevate  the 
waters  of  the  ocean,  on  the  supposition  that  the  tea  is  a 
fluid  of  the  same  density  as  the  earth, covering  the  whole 
terrestrial  surface,  and  which  takes  at  every  Instant  the 
figure  of  equilibrium.  He  assumes,  without  demonstra- 
tion, thai  this  figure  is  an  elongated  spheroid.  One 
spheroid  he  supposes  to  be  formed  under  the  action  of 
the  sun,  another  under  the  action  of  the  moon  ;  and  by 
reason  of  the  sinallness  of  ih«ir  eccentricities  thej  n cu- 
be conceived  as  superposed  the  one  on  the  other.  From 
i  suppositions  he  deduced  the  general  phenomena  of 
bb  and  flow  of  the  sea  ;  and  by  comparing  his  theory 
rations  of  the  heights  of  the  spring  tides  made 
of  the  Avon,  near  Bristol,  he  determined 
if  attraction  of  the  moon  to  that  of  tbe  sun 
to  be  nearly  4-48  to  1 ;  whence  he  deduced  the  mass  of  the 
earth  to  be  to  that  of  the  moon  as  39788  to  1,  the  density  of 
the  sun  to  that  of  the  earth  as  1  to  4.  and  the  density  of 
the  moon  to  that  of  the  earth  as  II  to  9.  Newton's 
theory  was  defective  in  many  points  of  view ;  but  fifty 
years  elapsed  before  it  received  any  improvement.  In 
1738,  the  subject  of  the  tides  was  proposed  as  a  prise 
question  by  the  French  Academy  of  Sciences,  which  gave 
occasion  to  the  celebrated  treatises  of  Daniel  Bernoulli, 
Maclaurin,  and  kuler.  Maclaurin's  Essay  is  remarkable, 
as  containing  a  demonstration  of  the  theorem  assumed 
by  Newton,  that  the  elliptic  spheroid  affords  an  equili- 
brium under  the  action  of  the  disturbing  forces :  those  of 
Bernoulli  and  Kuler.  though  they  furnish  no  new  princi- 
ple of  equal  or  similar  importance  in  point  of  theory, 
enter  more  into  details,  and  contain  many  useful  illustra- 
tions. That  of  Bernoulli,  indeed,  contains  a  table  which 
has  served  as  the  model  for  all  those  (not  purely  empiri- 
cal )  which  have  since  been  formed.    The  next  impoi  tant 
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and  are  of  great  importance,  both  as  affording  raitrr  ^i 
I  for  tbe  construction  of  tide  tables,  and  as  point mp  out;4  - 
,  defects  of  the  equilibrium  theory,  with  which  they  »rrr 
;  accurately  compared.  In  some  of* the  subsequent  volenti** 
I  of  the  Tram  actum*  the  author  has  continued  his  inro- 
!  ligations,  and  has  also  published,  separately,  an  accoasi 
of  Bernoulli's  Trait 4  sur  It  Plus  et  /j<*/ft&r,  and  an  r>r- 
1  meuUrr  treatise,  which  appeared  in  1839.  In  tbe  Phil- 
Trans,  for  1833,  M.  Whewell  gave  an 
first  A  proximal  ion  to  a  Map  of  CuttdaJ 


has  been  followed  by  a  series  of  Interesting  papers  ia 
the  subsequent  volumes  to  the  present  time  (IMS  . 
Mr.Whewells  researches  have  been  chiefly  directed  u 
th^determhiaUon  of  the^j£w,n*  points :  _  Kirs*.  ts» 


'with  theory  ;  and.  lastly,  the  laws  of  the  diurca! 
inequality.  In  1834,  the  British  Association  procured 
extensive  series  of  observations  to  be  made  oo  tbe  coa&u 
of  Britain  and  Ireland  at  537  stations  of  the  coast-guard. 
These  were  repeated  at  the  same  places  In  June.  19X>  . 
and,  at  the  request  of  our  government,  simultaneous  ob- 
servations were  made  by  the  other  maritime  powers  «f 
Kurope  and  the  United  States.  The  number  of 
in  America  was  28,  extending  from  the  mouth  of  th# 
Mississippi  to  Nova  Scotia  ;  and  the  number  on  tbe  con- 
tinent of  Europe  101,  between  the  straits  of  Gibraltar 
and  the  north  Cape  of  Norway.  Tbe  results  of  the*? 
observations,  reduced  under  Mr.  Whew  ell's  superintend- 
ence, were  published  In  tbe  Phil.  Trans,  for  IO»-,  and 


in  order  to  simplify  the  equations, 
complicated  nature,  he  was  forced  to 
the  hypothesis  of  a  fluid  covering  entirely  a  spheroid  of 
a  regular  surface,  and  consequently  the  results  were  far 


from  representing  the  actual  observations  of  the  tides  at 
any  port.  The  late  Dr.  Thomas  Young  (Ency.  Brit., 
art.  "  Tides  ")  extended  Laplace's  method  to  the  more 
general  case  of  an  ocean  covering  a  part  only  of  the 
earth's  surface,  and  more  or  less  Irregular  in  its  form  . 
and  attempted  also  to  include  In  his  calculation  the  effects 
of  hydraulic  friction  on  the  times  and  magnitudes  of  the 
tides.  It  is,  however,  quite  impossible  to  embrace  in 
any  calculation  the  whole  of  the  accessory  circumstances 
which  influence  the  times  and  magnitudes  of  tbe  tides, 
the  greater  part  of  which  are,  in  tact,  entirely  unknown  ; 
and  therefore,  says  Laplace,  all  we  can  do  is  to  analyze 
the  general  phenomena  which  should  result  from  the 
joint  action  of  the  sun  and  moon,  and  deduce  from  ob- 
servations the  data  which  are  indispensable  for  complet- 
ing the  theory  of  the  tides  for  each  particular  port.  - 

A  great  number  of  observations  of  the  tides  at  the  port 
of  Brest,  during  the  last  century,  were  discussed  by 
Laplace  in  the  Micanique  Celeste  ;  but  in  order  to  de- 
termine the  motion  of  the  tide  wave,  and  separate  the 
general  law  >  of  the  plteuoun-n  i  from  local  Irregularities, 
it  is  necessary  to  have  regular  series  of  observations 
made  at  different  parts  of  tbe  ocean.  Until  very  recently 
the  theory  may  be  said  to  have  been  in  advance  of  the 
observations  ;  but  of  late  years  the  subject  has  received 
great  attention,  and  at  the  present  time  a  more  perfect 
theory  of  hydrodynamics  appears  to  be  necessary  for  the 

Shyslcal  explanation  of  tbe  phenomena.  In  1829,  Sir 
ohii  Lubbock  undertook  the  discussion  of  the  tide  ob- 
servations which  are  made  at  the  London  Docks,  with  the 
view  of  obtaining  correct  tables  for  predicting  the  time 
and  height  of  the  tides  for  the  British  Almanac.  Tbe 
results,  which  were  published  In  the  Philosophical  Trans- 
actions  for  1831,  are  deduced  from  a  series  of  upwards  of 
13,000  observations,  during  a  period  of  nineteen  years, 


they  are  of  great  importance,  not  only 
more  precise  determination  of  tbe 
wave  and  the  forms  of  tbe  cotidai 
kurope  and  North 
as  furnishing 
the  tide  tables. 

/  nfiuett  ee  <j/  A  tmospher  ic 
the  numerous  causes  of  irregularity 
local  circumstances,  the  tides  are  also 
state  of  the  atmosphere.  At  Brest,  tbe  height  of'bfeh 
water  varies  inversely  as  the  height  of  the  barrmncr 
and  rises  more  than  eight  inches  for  a  fall  of  about  haii 
an  inch  of  the  barometer.  At  Liverpool,  a  fall  of  ore 
tenth  of  an  Inch  in  the  barometer  corresponds  to  a  rw 
in  tbe  river  Mersey  of  about  an  inch  ;  and  at  the  Locdc  • 
Docks,  a  fall  of  one  tenth  of  an  inch  corresponds  to  a 
rise  In  the  Thames  of  about  seven  tenths  of  an  inch. 
With  a  low  barometer,  the  tides  may  therefore  be  n- 
pected  to  be  high,  and  pice  tend.  The  tide  is  aho 
liable  to  be  disturbed  by  winds.  Sir  J.  Lubb^k 
that,  in  the  violent  hurricane  of  Jan.  *.  1839.  " 
no  tide  at  Gainsborough,  which  is  twenty-five 
tbe  Trent.  — a  circumstance  unknown  before.  At 
marsh,  only  five  miles  up  the 
the  tide  went  on  ebbing, 
was  dry  in  some  places  ; 

the  wind  was  blowing,  contrary  effects  wei 

water  earlier  In  the  Thames^than  otherwise.  Ynd  dV^ 
not  give  so  much  water,  whilst  tbe  ebb  tide  runs  out 
late,  and  marks  lower  ;  but  upon  the  gales  abating,  aad 

the  weather  moderating,  the  tides  put  in,  and  rise  murb 
higher  ;  whilst  they  also  run  longer  before  high  water  ;» 
marked,  and  with  more  velocity  of  current ;  nor  do  they 
the  Tides  )      *  {£Luu.Uary  Tn-mt.tr  m 

TIDE  GAUGE.  A  mechanical  contrivance  for  reen- 
tering the  state  of  the  tide  continuously  at  every  jastant 
of  time.  In  the  Phtt.  Trans,  for  1*3H,  there  is  a* descrip- 
tion of  a  very  complete  self-rcgistcrtng  machine  for  ttu* 
purpose,  erected  at  Bristol  by  Sir.  Bunt.  Tbe  prtocinal 
parts  are  an  eight-day  clock,  which  turns  a  verUcaJcj  tinder 
revolving  once  in  twenty-four  hours  ;  a  wheel,  to  which 
an  alternate  motion  is  communicated  by  a  float  rising  aid 
falling  with  the  tide,  and  connected  with  the  wheel  tn  a 
wire  passing  over  a  pulley,  and  kept  constant" 
by  a  counterpoise  ;  and  a  small  drum  on  the 
with  tbe  wheel,  which,  by  a  suspending  wire, 
cates  one  eighteenth  of  tbe  vertical  motion  of  the  float  to 
a  bar  carrying  a  pencil,  which  describes  a  curve  on  the 
cylinder,  and  thereby  marks  the  fluctuations  and  lb<- 
time  and  height  of  high  water.  Various  tide  gauges,  on 
similar  principles,  have  been  constructed  by  others,  par- 
ticularly by  Captain  Lloyd.  Mr.  Mitchell,  and  Mr.  Pah*  r 
(Sec  the  Nautical  Magazine  for  October,  1*32.) 

TIE.    In  Architecture,  a  piece  of  Umber  or  meCit 
placed  in  any  direction,  whose  office  is  to  bind  two 


together 
See  Koor. 

Tia.  In  Music,  a  character  used  in  ancient  mii*:- 
to  connect  syncopated  notes,  which  were  divided  ty  « 


bar;  thus 


TIER.  A  row  or  range  of  guns,  casks,  &c. 
place  on  the  orlop  deck  on  which  I 


Also  the 
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TIERCE. 

TIERCE.  In  Heraldry,  a  term  used  for  the  Bcld 
rhen  dtvided  Into  thre*  parts. 

TIERS  E'TAT.  The  third  branch,  or  commonalty, 
n  the  French  estates.  The  origin  and  meaning  of  the 
vord  are  illustrated  by  M.  Gautler.  (Mtm.  de  r Acad. 
'<»  Inter.  vol.xxxvlt.)  The  important  part  which  the 
cprescntation  of  the  tiers  6tat  played  at  the  commence- 
nent  of  the  French  revolution  is  known  to  all.  Pre* 
iously  to  the  great  French  revolution,  the  French  were 
it »ided  into  three  distinct  classes,  the  nobles,  the  clergr, 
ind  the  commonalty,  forming  in  their  united  capacity 
lie  states  general  nf  the  kingdom  j  and  their  deliberations 
run  separately  conducted  by  Individual  vote  in  different 
h ambers,  in  which  the  three  classes  above  mentioned  re- 
pectively  a*s«»nihled.  They  then  met  in  common  to  deli- 
berate together,  and  vote  collectively.  Now,  as  the  number 
.f  the  deputies  was  nearly  equal  in  each  order,  the  re- 
ult  of  the  votes  taken  collectively  was  always  necessarily 
avourable  to  the  privileged  orders.  Hence  it  was  loudly 
.rmanded  that  the  number  nf  the  third  or  tiers  estate 
hould  be  doubled,  and  the  definitive  resolutions  decided 
•y  individual  Instead  of  collective  votes.  Every  one 
nows  that  It  was  owing  to  the  refusal  of  the  nobles  and 
he  clergy  to  comply  with  this  demand,  that  the  crisis  of 
he  French  revolution  was  accelerated  ;  and  to  the  con- 
ummatlon  of  tbls  event  a  celebrated  pamphlet  of  Sleyes. 
ntltled  Quest  ee  que  te  Tiers  Etat,  lu  a  great  degree  con- 
ributed.   See  Assembly. 

TI'GER.  A  species  of  the  genus  Felit,  as  large  as  the 
Ion,  but  with  a  rounder  head  and  longer  body  ;  of  a 
right  reddish  fawn  colour  above,  a  pure  white  below, 
rregtilarly  crossed  with  black  stripes.  It  is  clothed  with 
hort  hairs,  and  has  no  mane.  The  tiger  is  the  most 
trmidablc  and  cruel  of  all  quadruped*,  and  the  scourge 
f  the  less  inhabited  parts  of  India.  It  is  limited  to  the 
tsi.ttic  continent.   See  Felis. 

T  IC.HT.    The  Sea  term  for  the  opposite  of  leaky. 

TILIACEAS  (Titia,  the  linden  or  lime  tree),  form 
natural  order  of  Exogenous  plants,  very  nearly  allied  to 
he  Matvareotis  orner^  from  whirl,  they  differ  in  the 
umens  being  distinct.  In  useful  qualities  they  resemble 
fiat  order,  the  bark  being  tough,  their  sap  mucilaginous, 
ud  their  timber  light.  Russia  mats  arc  made  from  the 
nigh  inner  bark  of  the  common  lime  tree :  and  a  species 
f  t'orchorus,  called  otitorius.  Is  employed  in  India  as  a 
otherb.  A  few  havo  gay  flowers,  but  the  majority  are 
lantu  of  little  interest. 

T  I'LL  AGE  LANDS.  Lands  kept  under  the  plough, 
hat  is,  cropped  with  annual  or  biennial  plants,  which 
equire  a  continual  change  of  the  surface  soil  by  stirring 
nd  turning  with  the  plough  or  other  agricultural  im- 
lemenU,  and  by  the  addition  of  manure.  The  tillage 
Lints  of  Britain  and  of  analogous  climates  are  chiefly 
>■•  bread  corn  ;  leguminous  or  pea- flowered  plants,  such 
*  the  bean,  pea.  tares,  clover,  Ac. ;  plants  cultivated  for 
heir  roots  or  tubers,  such  as  the  turnip,  carrot,  potato, 
:c. ;  or  plants  cultivated  for  their  seeds,  such  as  mustard, 
ape;  or  for  the  entire  plant,  such  as  wood,  flax,  hemp, 
nd  a  variety  of  others. 

TILLER.  In  Naval  Language,  the  bar  placed  In 
he  head  of  the  rudder  to  turn  it. 


TIME. 

Tl'LMUS.  (Gr.  rtXXm,  1  pluck.)  Picking  of  the  bed* 
clothes,  or  floccitatlon  ;  a  symptom  of  the  fatal  termina- 
tion of  some  disorders. 

TIMBER.  In  Carpentry,  a  word  used  to  denote  tho*o 
pieces  of  wood  that  admit  of  being  squared,  or  arc  cup- 
able  of  being  employed  in  house  and  ship. building. 

A  considerable  portion  of  tbe  timber  (oak)  used  in 
ship-building,  and  in  the  construction  of  machinery,  Is 
of  home  growth  ;  but  the  greater  portion  of  the  timlier 
(fir)  used  in  house  carpentry,  and  in  the  making  of  fur- 
niture, Ac,  is  imported  either  from  our  colonial  pos- 
sessions or  from  foreign  countries. 

The  trade  in  timber  is  one  of  great  extent  and  Import- 
ance. In  fact,  if  there  be  one  article  more  than  another 
w  ith  which  It  is  of  paramount  importance  that  a  great 
maritime  and  manufacturing  nation  like  England  should 
be  abundantly  supplied  on  the  lowest  possible  terms, 
that  article  is  timber.  But  or  late  years,  this  sound  prin- 
ciple has  been  most  materially  Interfered  with,  partly 
for  the  sake  of  revenue,  and  partlv  to  force  a  trade  with 
our  North  American  colonies.  This  forcing  system  has 
been  carried  to  such  an  extreme  extent,  that  from  1*21 
I  down  to  the  present  year  ( ItM'i).  a  duty  of  &h$.  a  load  has 
been  laid  on  foreign  timber,  or  timber  from  the  N.  of 
Europe,  wherea*  timber  from  British  America  has  been 
admitted  at  a  duty  of  10v .  a  load,  making  a  discriminating 
or  differential  duty  of  no  less  than  4&».  a  load  in  favour 
of  the  latter  !  Such  a  preference  would,  under  any  cir- 
cumstances, be  most  injurious  ;  but  it  has  been  es- 
pecially so  from  the  fact  of  the  timber  of  our  North 
American  possessions  being,  speaking  generally,  of  very 
Inferior  quality  ;  so  that  the  practical  operation  of  the 
system  has  been  to  compel  the  British  public  to  pay  a 
comparatively  high  price  for  a  comparatively  worthless 
article.  Wc  are  glad,  however,  to  be  able  to  state  that 
this  pernicious  system  has  recently  been  very  materially 
modified  ;  and  that  under  the  tariff  introduced  by  Sir 
Robert  Peel  the  duty  on  foreign  timber  is  to  be  mime- 
diateiy  reduced  to  3fu.  a  load,  and  that  in  |H43.  it  is  to 
be  reduced  to  ihs.,  while  the  duty  on  timber  from  British 
America  is  to  be  reduced  to  U.  the  load.  This  reduces 
the  differential  duty  or  bounty  in  favour  of  Canadian 
timber  from  4A».  to  24*.,  and  is,  in  so  far,  a  material  im- 
provement. But  there  neither  is  nor  can  be  any  good 
reason  why  the  differential  duty  should  not  be  still 
farther  reduced,  or  rather  why  It  should  not  be  altogether 
abolished.  The  better  plan  would  have  been  to  have 
made  the  reduction  only  in  foreign  timber,  and  to  have 
kept  the  duty  on  Canadian  timber  at  its  old  level.  Had 
this  been  done,  the  loss  to  the  revenue  would  not  have 
been  nearly  so  great  as  It  will  be,  at  the  same  time  that 
the  differential  duty  in  favour  of  colonial  timber  would 
have  been  reduced  to  15*.  a  load,  which,  though  an  uu- 
politic,  could  not  have  been  called  an  oppressive  duty. 

The  consequence  of  this  forcing  system  has  been  that 
of  from  3V)  to  450  cargoes  of  timber  annually  imported 
into  the  United  Kingdom,  not  more 'than  from  CO  to 
100  arc  from  the  north  of  Europe.  But  under  the  new 
system,  the  proportions  will  be  materially  varied,  and  the 
balance  of  Importation  will  be  greatly  in  favour  of  the 
north  of  Europe.    We  subjoin,  — 


IN 


of  the  Quantities  of  Timber  Imported  in  1834  and  1939  ;  and  of  the  Quantifies  retained 
Consumption,  and  the  Nett  Amount  of  Duty  derived  therefrom  in  the  same  Two  Years. 
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TIMBERS.  The  general  term  for  the  upright  pieces 
f  wood  in  a  ship's  frame. 
TIME.  In  Music,  that  affection  of  sound  whereby 
or  length  Is  denominated  as  regards  its  con- 
i  on  the  same  degree  of  tune.  Time  may  be  con- 
either  with  respect  to  the  absolute  duration  of 
themselves,  measured  by  motion  foreign  to 
or  with  respect  to  the  proportion  or  quantity  of 
ired  with  each  other.  The  signs  or  charac- 
•rs  by  which  the  time  of  notes  is  represented  arc  given 
nder  the  article  Music. 

Tims.  A  limited  portion  of  duration,  measured  by 
ertain  conventional  or  natural  periods,  and  often  marked 
y  particular  phenomena.  —  as  the  revolution  of  the  ce- 
•stlal  bodies,  more  especially  of  the  sun,  or  the  rotation 
f  tbe  earth  on  its  axis. 


Absolute  Time  Is  time  considered  in  Itself  without  re- 
ference to  that  portion  of  duration  to  which  it  I 
however  noted  or  marked. 

Relative  Ttnte  is  time  considered  with  refe 


the  termini  of  some 
Apparent  Time  Is 
the  sun,  and  is  the 
justed  sun-dial. 


Interval  of  duration, 
deduced  from  observations  of 
i  by  a  properly  ad- 


Afran  Time  is  that  shown  by  a  well-regulated  clock  ; 
and  would  be  the  same  as  that  shown  by  the  sun,  if  the 
sun  were  always  in  the  equator,  and  his  apparent  diurnal 
motion  In  the  heavens  were  uniform. 

Sidereal  Time  is  the  portion  of  a  sidereal  day  which 
has  elapsed  since  the  transit  of  the  first  point  of  Aries. 
It  represents  at  any  moment  the  right 
ever  object  is  then  upon  the  meridian. 
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TIMOCRACY. 


I»  the  time  past  mean  noon 
on  to  twenty  four  bourt  in 


Astronomical  Time  of 
of  that  day,  and  is 
mean  time. 

Civil  Time  it  mean  time  adapted  to  the  purposes  of 
civil  life.  The  day  commences  at  the  midnight  preceding 
the  noon  of  the  day.  and  Is  divided  into  parts  of  twelve 
hours  each,  the  first  twelve  marked  A.M.  or  ante  meridiem, 
and  the  second  v.  M.  or  pott  meridiem. 

TIMO'CRACY.  (Gr.  t4*m«<«t;».)  A  term  made 
use  of  by  some  Greek  writers,  especially  Aristotle,  to 
signify  a  peculiar  form  of  constitution  ;  but  there  are  two 
different  senses  In  which  It  is  thus  used,  corresponding 
to  the  different  meanings  of  the  word  nu.*,  a  price  or 
kommr.  from  which  It  Is  derived.  According  to  the  first 
it  represents  a  state  in  which  the  qualification  for  office 
is  a  certain  amount  of  property  ;  In  the  latter  it  Is  a  kind 

and  oligarchy,  when  the 


Ives.  (See 


ruling  class,  who  are  still  the  best 
struggle  for  pre-eminence 
Qunrt.  Rev.  vol.  xlv.) 

TIN.  (Germ.  zinn.)  This  metal  was  known  to  the 
anrients,  who  procured  It  from  Spain  and  Britain.  It 
appears  to  have  been  In  use  even  in  the  time  of  Moses. 
(Numbers,  xxxvi.  22.)  It  is  rather  a  scarce  metal, 
found  in  few  parts  of  the  world  in  any  quantity.  Corn- 
wall is  its  must  productive  source ;  it  also  occurs  in  the 
mountains  between  Gallicia  and  Portugal,  and  in  those 
between  Saxony  and  Bohemia.  Tin  has  also  been 
brought  from  the  peninsula  of  Malacca  In  India,  and 
from  Chill  and  Mexico.  There  are  only  two  ores  of 
tin  ;  the  native  peroxide,  and  the  double  sulphurct  of  tin 
and  copper :  the  latter,  sometimes  called  bell-metal  ore, 
is  extremely  rare;  and  it  is  exclusively  from  the  former 
that  the  commercial  demands  are  supplied.  In  Corn- 
wall, the  native  peroxide,  or  tin  stone  (which  is  usually 
blended  with  oxides  of  Iron  and  manganese),  occurs  in 
reins,  and  in  loose  grains  and  nodules  in  alluvial  soil  i  the 
latter  is  called  stream  tin.  and  from  it  the  purest  metal 
is  obtained.  The  ore  is  reduced  by  a  very  simple  process  ; 
it  is  ground,  washed,  and  roasted  In  a  reverberatory  fur- 
nace ;  it  is  then  mixed  with  charcoal  or  Welsh  culm  and 
limestone,  and  strongly  heated,  so  as  to  bring  the  whole 
into  fusion,  which  is  kept  up  for  eight  or  ten  hours :  the 
lime  combines  with  the  earthy  matters  of  the  ore  into  a 
fusible  slag,  whilst  the  coal  reduces  the  oxide  to  the 
metallic  state,  and  the  fused  metal  is  drawn  nut  at  the 
bottom  of  the  fumace  into  a  clay  mould.  In  this  impure 
state  it  is  exposed  to  a  heat  just  sufficient  to  melt  the 
pure  tin,  which  runs  o(T  Into  a  kettle,  while  the  1cm 
fusible  Impurities  remain  behind:  in  the  kettle,  the  tin 
is  kept'ln  fusion,  and  agitated  by  plunging  pieces  of  wet 
charcoal  into  it,  which  causes  a  quantity  of  dross  to  rise 
to  the  surface,  where  it  Is  skimmed  oft",  "and  the  purified 
metal  is  then  cast  into  blocks  of  about  3  cwt.  each. 

The  stream  tin  it  smelted  by  charcoal  ;  and  the  mass 
of  grain  tin  obtained  by  such  reduction  is  heated  and  let 
fall  from  a  height,  by  which  it  splits  into  masses  of  a 
columnar  fracture,  which  characterises  the  pure  metal. 

Pure  tin  is  a  white  brilliant  metal.  It  has  a  slight 
taste  and  smell  when  rubbed,  and  its  hardness  is  inter- 
mediate between  that  of  gold  ana  lead.  Its  specific  gra- 
vity is  7-2.  It  is  very  malleable  ;  and  one  of  its  most 
useful  forms  is  that  of  foil,  which  Is  made  by  beating:  it 
Is  about  a  thousandth  of  an  inch  in  thickness.  Its  duc- 
tility and  tenacity  are  inferior  to  most  or  the  other  mal- 
leable metals.  A  tin  wire  TMhousandths  of  an  inch  in 
diameter  will  not  support  more  than  38  pounds  without 
breaking.  It  produces  a  peculiar  crackling  noise  w  hen 
beat.  Exposed  to  air,  it  soon  becomes  superficially  oxi- 
dised ;  and  when  melted  successive  films  of  a  gray 
powder  form  upon  its  surface.  The  temperature  at 
which  it  melts  is  about  441°.  At  a  white  heat  it  takes 
fire,  and  burns  with  a  bright  flame.  The  equivalent 
of  tin  is  58.  It  forms  two  oxides.  The  protoxide  is 
thrown  down  by  alkaline  carbonates  from  an  aqueous 
solution  of  protochloride  of  tin  ;  and  when  dried  and 
heated  out  of  the  contact  of  air  its  water  Is  expelled,  and 
it  remains  in  the  form  of  a  dark  substance,  of  the  specific 
gravity  frfi.  It  burns  like  tinder,  and  becomes  converted 
into  the  peroxide.  It  is  soluble  in  sulphuric  and  hydro- 
chloric, and  in  dilute  nitric  acid,  and  in  the  pure  fixed 
alkalies.  Its  salts  have  a  strong  attraction  for  oxygen, 
and  easily  pass  into  persalts  ;  so  that  it  is  a  powerful  de- 
oxidizing agent,  and  is  often  used  as  such  in  some  of  the 
chemical  arts.  When  a  solution  of  protochloride  of  tin 
is  dropped  into  a  solution  of  perchlorlde  of  gold,  a  purple 
precipitate,  called,  from  Us  inventor,  purple  of  Cassins,  is 
thrown  down;  it  appears  to  be  a  compound  of  peroxide  of 
tin  with  protoxide  of  gold,  and  its  formation  depends  upon 
the  deoxidising  power  pf  the  solution  of  tin.  When 
tin  foil  is  put  into  nitric  acid  there  is  violent  action, 
attended  by  the  decomposition  of  the  acid  and  the  per- 
oxidlzcment  of  the  tin.  which  is  thus  converted  into  a 
white  powder  :  this,  when  edulcorated  and  dried  at  a  red 
ft  a  yellow  tint.  It  does  not  easily  form  pcr- 
com pounds  with  the  acids;  but  it  unites  with  the 
kalics,  and  forms  soluble  compounds,  which  have 
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tome  times  been  called  ttamnates.  and  the  p«roxide  lt»3f 
stannic  acid.  The  two  oxides  of  tin  are  rr»ixrt)t»r« 
composed  of  M  tin  and  8  oxygen,  and  JV*  tin  and  K«xr- 
gen  :  their  equivalents,  therefore,  are  »'J6  and  74.  Ta 
and  chlorine  also  combine  in  two  proportion*  -  tb-  r~- 
tockloride  of  tin  is  formed  br  passing  hydrochloric  arid  n» 
over  metallic  tin  gently  heated  in  a  grta*«  tube,  or  H 
heating  a  mixture  of  equal  weights  of  tin  filing*  *ct 
calomel,  when  it  remains,  after  driving  otT  the  iwrnrr 
in  the  form  of  a  gray  tolid.  fusible  at  a  red  best,  e4 
volatile  at  higher  temperatures.  Its  aqueous  •oiatm  m 
commonly  termed  pYotontnriate  of  tin.  When  tia  f>4  > 
heated  In  excess  of  gaseous  chlorine,  or  wheo  1  nun 
tin  filings  is  mixed  with  3  of  corrosive  Mibtinat?  wt 
heated,  a  volatile  liquid  distils  over,  which  Is  , 
of  tin,  and  Its  aqueous  solution  forms 
Exposed  to  air,  it  is  decomposed  by  the 
of  the  atmosphere,  and  exhales 
hence  It  has  beei 

liquor  <f  l.tba'ili. 

muriate  of  tin  are  used  by  dyers  and 
The  former  is  prepared  by  heating  granulated  t?  u 
strong  hydrochloric  acid,  as  long  as  hTdrogen  roonnao  t 
be  evolved ;  the  latter,  by  gradually  dissolving  gran>:ltfi>1 
tin  in  a  mixture  of  two  parts  by  measure  of  hvdrorfcfc-nf 
acid,  one  of  nitric  acid,  and  one  of  water.  These  dtk> 
rides  of  tin  are  respectively  composed  of  3*i  tin  sod  zi 
chlorine,  and  VJ  tin  and  72  chlorine,  and  ore  iberrfors 
represented  by  the  equivalents  94  and  130. 

When  melted  tin  and  sulphur  are  brought  togrth-r 
a  black  protosulphuret  of  tin  is  formed.  The  bum 
pkuret  if  tin  is  a  yellow  glistening  substance,  ■one- 
times called  Mosaic  fold  (aurttwt  mm»*rnm\.  and  ami 
in  ornamental  japan  work.  It  is  prepared  by  tea* 
ing  in  a  glass  retort  2  parts  of  peroxide  of  tin.  i  c4  «- 
phur.  and  1  of  sal  ammoniac,  and  maintaining  a  is* 
red  heat  till  sulphurous  acid  ceases  to  be  evolved.  T?r 
sulphuret  and  bisulphuret  of  tin  are  constituted  %J  » t 


and  16  sulphur,  and  f*  tin  and  32  sulphur  ;  and  suvr 
therefore,  the  equivalents  74  and  M  The  total  re- 
duce of  the  tin  mines  and  works  of  Cornwall  mav  i: 
present  (  1842).  be  estimated  at  about  4000  torn  a  j-ar. 


worth  frcm  <*V  to  807.  a  ton. 

TPNCA.  (Lat.  tinea,  a  tench.)  A  subgenus  ef  O 
prinold  fish  cm,  characterized  by  baring  short  anal  trJ 
dorsal  fins ;  very  short  barbulet  or  tentacles  about  tfc- 
inntith  ;  no  bony  serrated  ray  at  the  commencevunK  <f 
cither  the  dorsal  or  anal  fiiis ;  small  scales.  Like  u> 
rest  of  the  I  .Imuran  Cf/prini,  the  Tinri,  or  tench*"*  hs*r 
no  teeth  except  in  the  pharynx ;  whence  the  urar  t/ 
"  leather-mouthed  fishes"  applied  to  this  family  of  tssc* 
Alxlominates. 

TI'N C.\ L.    The  commercial  name  of  rough  torsi  si 

Imported  from  India. 

TI'NCTUKE.  A  pharmaceutical  preparation,  ger--- 
rally  consisting  of  active  remedies  dissolved  in  rertlhei 
or  proof  spirit.  Tinctures  are  generally  mode  br  di- 
gesting bruised  or  pulverised  vegetable  substance-s  a  tk* 
spirit,  cither  at  common  temperatures  or  aided  br  I 
The  term  tincture  it  sometimes  appl' 
solutions  of  resins,  of  which 
fortida.  Ac.  furnish 
quantity  of  alcohol  which  they  < 
exhibited  In  small  dose,: 
are  thone  which  contain  highly  , 
as  tincture  of  opium,  Kc. 

TPNCTUIIES.  in  Heraldry,  are  of  three  desrrtptwi. 
metals,  colours,  and  furs.  The  former  are  or.  argent ; 
the  second  gules,  azure,  sable,  vert,  purpure,  supnv, 
and  tenny.  The  chief  furs  arc  ermine  and  voir ;  i  t 
there  arc  several  varieties  of  both,  distinguished  by  dif- 
ferent names.  Kach  metal  and  colour,  in  btasonry  (ex- 
cept the  two  last  and  least  honourable,  sanguine  sssd 
tenny),  Is  represented  by  a  distinct  precious  stone  ,-nd 
heavenly  body  ;  and  when  the  arms  of  sovereign  prinr<-« 
or  high  dignities  are  described  by  old  heralds,  the  trr  r- 
tures  are  frequently  denoted  by  the  names  i 
or  celestial  bodies.    Sse  ()»,  Argkxt.  Ac. 

TI'NP.A.    The  scald  head.    See  Ringworm. 

TIN  PLATE.  White  iron.  The  art  of  tinning  i 
originated  in  Saxony,  and  was  first  made  k?»own  here  I* 
Mr.  A  mire  w  Yarranton,  about  the  year  10«*» ;  hsit  tt  *x* 
not  till  nearly  a  century  afterwards  that 
established  for  Its  production  upon  a  large 
typool.  It  is  made  by  immersing  for  about  < 
a  half  verv  carefully  cleaned  plates  of 
melted  tin," by  which  they  acquire  a  bright 
are  applicable  to  a  number 
plate,  in  consequence  of  the 

it  rusts,  could  not  be  used.    The  crystal  line  texture  of 
the  turface  of  these  plates  is  beautifully  shown  by 
ing  it  over  with  a  weak  acid,  and  then  cleaning  it  with  *a 
alkaline  ler.  and  varnishing  with  a  transparent  varnish 
Thus  modified,  It  forms  an  ornamental  article  called 
motr/e  nn'tallique.   (On  the  manufacture  of  tin  plan 
tee  Pnries's  Chemical  F stags.) 
TIHU'NIAN  NOTES.    The  short-band  of 
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itiquity.  According  to  the  received  story,  thry  were 
itrnducod  into  Rome  by  Tiro,  the  freedman  and  favourite 
r  Cicero  :  he  it  supposed  to  have  imported  the  art  from 
recce.  MSS.,  written  entirely  in  what  are  called  the 
ironlan  notes,  are  not  unfrcquently  of  the  date  of  the 
h  century  and  downwards  ;  and  they  are  still  common 
i  marginal  note*.  Kopp  (  Tachygraphia  Fetrrum  Ex- 
osita,  p.  1817.)  think*  that  they  are  called  from  the 
<>rd  tiro,  a  learner.  Hi*  second  volume  contains  a  die- 
onary  of  the»e  notes,  which  he  appears  to  have  suc- 
cednd  in  deciphering.  Some  have  thought  that  valuable 
>st  classics  may  be  recovered  through  this  key  ;  but  as 
ft  these  hopes  have  been  nugatory.  (Sec  Ed.  Rev. 
ol.  xlviii.  p.  SW.  &c.) 

Tl'SHI.  The  first  Hebrew  month  of  the  civil  year, 
nd  the  seventh  of  the  ecclesiastical  year.  It  corresponds 
>  part  of  September  and  October. 

TI'SSUE,  in  Plants,  the  thin  membranous  organiz- 
tion  of  which  every  part  is  composed,  microscopical  in 
lie,  and  often  appearing  to  the  naked  eye  homogeneous, 
Ithough  it  consists  of  a  great  variety  of  form*  closely 
ompactcd.  Vegetable  anatomists  regard  its  primitive 
>rm  as  spheroidal,  and  that  the  tubes  and  spiral  vessels 
re  mere  extensions  of  that  form.    Tissue  appears  to  be 

I  all  plants  of  the  same  nature  originally,  but  it  soon  be- 
oines  altered  by  the  deposition  of  various  secretions  upon 
:s  sides. 

TI'TAN.  In  Grecian  Mythology,  according  to  the 
lore  modern  account,  the  eldest  son  of  Uranus  and  Gala, 
.  ho  relinquished  the  sovereignty  of  gods  and  men  to  his 
oungcr  brother  Saturn,  the  latter  undertaking  to  destroy 

II  his  children,  so  that  the  monarchy  might  revert  to 


rom  Saturn  ;  but  Jupiter,  the  son  of  the  latter,  vanq 
liin,  and  restored  it  to  hi*  father.  This,  however,  is  a 
ale  altogether  unknown  to  the  original  mythologies. 
According  to  them,  the  Titans  were  many  in  number; 
hildron  of  Uranus  and  Gaia.  %He#iod  makes  them 
ix.  The  children  of  the  Titans*,  Atlas  for  example, 
etained  the  same  appellation.  The  war  of  these  fi- 
,an*  with  Jupiter  was  the  subject  of  many  different  and 
rontradlctory  legends.  Its  scene  was  laid  in  Thessaly  ;  by 
ilomoron  the  mountains  Olympus,  Pellon,  and  Os*a. 
fly  some  writers  Titan  is  identified  with  Hyperion  ;  but 
his  point  is  involved  in  great  obscurity. 

TlTANITE.  Native  oxide  of  titanium. 

TITA'NIUM.  A  rare  metal,  discovered  by  Gregor 
in  a  mineral  from  Cornwall  called  menachanite.  Its 
rharactcrs  were  first  ascertained  by  Klaproth.  who 
cave  it  the  above  name.  In  the  year  I K22.  Dr.  Wollaston 
isrertained  that  the  minute  copper-coloured  crystals  oc- 
casionally found  in  the  slag  of  the  iron  smelting  furnaces 
M  Merthyr  and  elsewhere  were  pure  titanium  ;  and  it  is  to 
bun  that  we  arc  Indebted  for  a  precise  account  of  it*  pro- 
perties. In  this  state  it  has  a  copper  colour,  is  extremely 
infusible,  and  of  a  specific  gravity  of  S'8  ;  it  Is  so  hard  as 
to  scratch  not  only  glass,  but  crystal.  It  resists  the  action 
of  air  and  acids,  but  Is  oxidized  by  the  action  of  nitre  at  a 
red  heat.  Titanium  appears  susceptible  of  two  degrees  of 
oxidizement.  The  protoxide  of  titanium  is  blue  or  purple, 
and  appears  to  constitute  the  mineral  called  MMM 
The  peroxide,  or  titanic  acid,  exists  nearly  pure  in  titanite, 
or  rutiltte,  and  is  combined  with  the  oxides  of  iron  and 
manganese  in  tncmichanite.  The  equivalent  of  titanium 
ha*  not  been  very  satisfactorily  ascertained,  but  it  is  pro- 
bably about  24  upon  the  hydrogen  scale. 

TITHES.  In  Ecclesiastical  Law,  thctenth  part  of  the 
produce  of  the  land,  which,  In  this  and  other  Christian 
countries,  was  anciently  set  apart  for  the  endowment  of  the 
church.  By  the  Mosaical  law,  the  Levites,  by  whom  the 
public  worship  of  the  Jewish  state  was  performed,  were 
supported,  not  as  the  other  tribes,  by  the  allotment  of  a 
■  ertain  district  of  Canaan,  but  by  the  appointment  of 
divers  cities  in  various  parts  of  Use  country  for  their 
abode,  and  the  payment  of  tithes  from  the  whole  com- 
munity. This  ordinance  has  frequently  been  appealed 
to  under  the  Christian  dispensation,  as  establishing  the 
divine  right  of  the  clergy  to  the  receipt  of  tithes  for 
ever .  but  this  ground  of  claim  has  been  generally  aban- 
doned in  modern  times ;  nor  docs  the  practice  of  the 
early  church,  at  its  first  establishment  in  connection  with 
the  state,  give  any  reason  to  suppose  that  such  an  idea 
was  then  entertained.  Nor,  in  this  country,  do  the  people 
and  their  rulers  appear,  upon  their  conversion,  to  have  felt 
themselves  under  the  obligation  of  any  strict  payment  of 
tithes.  It  was  first  enjoined,  apparently.  In  certain  eccle- 
siastical canons,  in  the  year  750;  and  the  first  civil  decree 
upon  the  subject  is  discovered  iu  the  laws  of  Offa,  king 
of  Mercla,  in  7SM.  In  France,  a  similar  law  was  enforced 
by  Charlemagne  in  779,  and  from  that  time  the  payment 
has  heen  continued  without  interruption  to  modern  times. 

Of  tithes  there  are  three  kinds  :  —  I.  Predial,  of  the  ve- 
getable productions  of  the  land,  as  corn,  hay,  Ate. ;  2d, 
Mited,  asof  wool,  pigs,  \c,  which,  though  natural  pro- 
ducts, are  nurtured  and  preserved  by  the  care  of  man  ;  3rd, 
Perianal,  as  of  manual  occupations,  trades,  fisheries,  and 
the  like.  Another  division  of  tithes  is  into  great  and  small, 
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or  parsonage  and  vicarage  tithes :  of  these  the  former  are 
chiefly  corn .  hay,  and  wood ;  the  latter  are  predial  tithes  of 
other  kinds,  together  with  mixed  and  personal  tithes. 
The  great  tithes  belong  to  the  rector;  whereas  only  the 
small  tithes  are  due  to  the  vicar.  By  the  original  law, 
all  the  land  of  the  country  was  tithable.  excepting  the 
property  of  the  crown,  and  of  the  church  itself.  But 
when  at  the  Reformation  the  monasteries  were  dis- 
solved, and  their  estates  granted  for  the  most  part  to 
laymen,  these  lands  would  have  become  tithable  again, 
but  for  a  particular  statute  which  was  enacted  for  the 
advantage  of  the  new  possessors.  It  was  also  allowable, 
up  to  the  I.IEliz.,  to  effect  compositions  between  the 
clergy  and  owners  of  the  land,  by  which  the  parish  was 
discharged  of  these  payments  for  ever,  In  consideration 
of  lands  made  over  to  the  parson  in  exchange.  This 
practice  was,  however,  restrained  by  the  statute  above 
referred  to,  which  limited  all  such  compositions  to  a 
period  of  three  lives  or  twenty-one  years.  From  these 
causes,  however,  it  is  that  we  find  a  great  deal  of  land  in 
the  hands  of  lay  proprietors  not  subject  to  this  charge. 
The  monasteries,  however,  held  one  third  of  the  bene- 
fices of  the  kingdom,  from  all  of  which  they  received 
tithes,  and  appointed  members  of  their  own  body,  as  their 
vicar*  or  curates,  to  discharge  the  ordinary  functions  of 
ministers  in  them.  To  these  they  either  gave  fixed 
stipends,  or  allotted  the  small  tithes,  taking,  as  their  own 
share,  the  great  or  rectorial.  This  is  called  appropriation 
of  tithes  ;  but  when  these  benefices  fell  into  the  hands  of 
laymen,  the  same  practice  was  continued,  and  is  distin- 
guished by  the  title  of  impropriation. 

Tithes  are  either  due  de  jure  or  by  custom :  to  the 
latter  class  belong  all  personal  tithes. 

The  subtraction  of  tithes  from  a  parson,  whether  a 
clergyman  or  lay  impropriator  ($ee  IupaopaisTioN),  or 
from  a  vicar,  is  cognizable  in  the  ecclesiastical  courts. 
But  these  courts  cannot  try  the  right  to  tithes,  except  be- 
tween spiritual  persons  ;  consequently,  if  the  defendant 
plead*  any  matter  involving  a  question  of  right,  it  must 
be  t  r  ir, l  by  a  jurr.  Suits  for  tithes  are  generally  instituted 
in  the  Court  of  Exchequer.  By  the  63  G.  3.  c.  1 27.  justices 
of  the  peace  have  jurisdiction  for  the  recovery  of  small 
tithes  to  the  amount  of  10/. 

Lands  and  their  occupiers  may  be  discharged  from  the 
payment  of  tithes,  either  in  part  or  totally,  by  a  real  com- 
position, or  by  custom  or  prescription.  The  first  is 
where  an  agreement  is  made  between  the  owner  and  the 
parson  or  vicar,  with  consent  of  the  ordinary  and  patron, 
that  some  land,  or  other  real  recompense,  be  given  in 
satisfaction  of  tithes.  By  13Eliz.c  10.,  as  we  have  seen,  no 
real  composition,  made  since  that  statute.  Is  good  for  any 
longer  time  than  three  lives  or  twenty-one  years.  Com- 

the  death  of  the  Incumbent  with  whom  they  were  made. 

A  discharge  by  custom  or  prescription  is  either,  1. 
De  modo  decimandi,  where  a  modus,  or  particular  manner 
of  tithing,  is  shown  to  exist  by  custom,  which  must  have 
existed  immemorial!)-  ;  i.  t.  Is  not  good,  if  evidence  be 
shown  of  its  non-existence  at  any  time  since  the  reign  of 
Richard  I.  Or,  2.  De  non  decimando,  where  a  total  ex- 
emption from  tithes  is  shown. 

Such  is  a  general  view  of  the  law  of  tithe  previou*  to 
the  great  changes  introduced  by  the  Tithe  Commutation 
Act,  C  ft  7  W.  4.  c.  71. ;  the  object  of  which  was  to  con- 
vert a  tax,  imposed  on  the  gross  produce  of  the  soil,  and 
varying  annually  in  amount  as  well  as  money  value  along 
with  it,  into  a  rent-charge,  perpetual  as  to  the  amount, 
but  varying  according  to  the  money  value. 

By  this  act  the  money  value  of  the  tithes  In  each 
parish  was  to  be  CAlculated  according  to  the  average  of 
the  seven  years  ending  at  Christmas,  1833,  minus  the 
expences  of  collecting,  &c. ;  but  without  dedtiction  on 
account  or  parochial  or  county  rates,  Ike.  The  com- 
missioners appointed  for  that  purpose  under  the  act 
were  then  to  award  that  sum  (subject  to 


portant  allowances),  as  the  amount  of  the  rent-charge 
to  be  paid  in  respect  of  the  tithes.  This  rent-charge 
was  to  be  apportioned  among  the  lands  of  tho  parish, 
having  regard  to  their  average  tithable  produce  and 
productive  quality.  The  rent-charge,  being  thus  va- 
lued in  money,  was  to  be  taken  as  the  price  of  such  a 
quantity  of  wheat,  barley,  and  oats  as  it  would  have 
purchased  (each  grain  in  equal  quantities),  according  to 
the  average  price  at  the  period  of  the  confirmation  of  the 
apportionment.  That  quantity  of  grain  was  therefore 
to  remain  for  ever  as  the  annual  charge  upon  the  parish. 
In  order  to  regulate  the  money  amount  of  the  tithes,  the 
money  payment  each  year  was  to  be  equal  to  the  price 
of  that  quantity  at  the  average  of  the  seven  years  imme- 
diately preceding,  to  be  ascertained  by  an  advertisement 
of  the  comptroller  of  corn  returns,  published  in  the  month 
of  January  every  year.  The  rent-charge  to  be  paid  by 
the  occupiers  of  the  land  on  which  it  is  respectively  ap- 
portioned. 

It  will  be  apparent,  from  this  brief  outline  of 
visions  of  the  act,  that  a  very  great  benefit  w 
by  it,  for  all  immediate  purposes,  upon  the  m—  www— , 
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and  for  many  upon  both  parties.  The  strifes  and  heart- 
burning* between  the  occupiers  of  the  toil  and  the  clergy- 
man, which  were  occasioned  by  the  old  mode  of  collecting 
the  impost,  have  been  removed.  The  latter  has  been  re- 
lieved alike  from  the  consequences  of  indulgence  towards 
his  debtors,  and  the  imputation  of  rapacity.  In  point  of 
fact,  the  result  of  the  valuation  has  been  a  considerable 
improvement  in  the  incomes  of  the  clergy,  who  compara- 
tively seldom  received  their  full  due.  The  tenant  and 
landowner  gain  by  the  removal  of  a  most  injurious  tax 
on  improvement ;  for  the  tithe,  while  it  increased  along 
with  the  produce  of  the  land,  acted  as  a  great  discou- 
ragement to  increasing  that  produce. 

But,  looking  to  the  future,  Hs  advantages  are  far  more 
questionable.  The  tithe-owner  will  gain,  no  doubt,  by 
any  increase  which  may  take  place  in  the  money  price  of 
i.  But  he  will  be  a  loser  by  any  fall  in  the  price  of 
i ;  while  any  increase  In  the  quantity  of  commodities 
'»e  country,  the  price  of  corn  remaining  the 
ive  his  condition  stationary,  while  other 
classes  advance.  It  is  thought  that,  in  the  last  century, 
the  agricultural  produce  of  England  has  trebled.  Tithe 
has  nearly  trebled  along  with  it.  If  the  same  progression 
should  continue  for  a  century  more,  the  produce  of  the 
country  will  again  have  trebled  ;  rents  and  other  incomes 
will  have  increased  in  proportion  ;  population  will  have 
followed  the  same  law  or  advance  *  —  tithe  will  remain 
stationary  ;  the  income  of  the  church  will  be  no  greater 
than  what  is  now  deemed  sufficient  for  her  support, 
while  the  exertions  required  of  her  will  have  greatly 
augmented. 

And  a  permanent  rise  in  the  money  price  of  corn, 
which  might  compensate  this  relative  loss,  is  probably  the 
last  thing  to  be  anticipated .  Indeed,  should  that  price  fall 
materially,  from  the  introduction  of  foreign  grain,  it  will, 
probably,  be  necessary  to  commute  anew.  If  the  Income  of 
the  tithe-owners  is  to  be  maintained  at  all. 

To  those  who  consider  the  sufficient  tcmpor 
tenance  of  the  church  a  matter  of  high  national 
this  prospect  is  a  serious  one;  but  < 
think  otherwise  cannot  possibly  regard  it  with  indif- 
ference. Tithes  are  the  propo"  ty  of  the  nation  ;  and  it 
cannot  be  for  the  advantage  of  any  country  that  state 
property  should  not  partake  in  the  advance  of  individual 
wealth  —  that  it  should,  relatively  speaking,  continually 
decrease. 

The  Tithe  Commissioners  report  ( 1841 ),  that  they  have 
received  notices  that  voluntary  commutations  have  been 
commenced  in  9197  tithe  districts ;  have  received  5906 
agreements,  and  confirmed  5136;  8'il  drafts  of  compul- 
sory awards  (such  as  they  are  empowered  to  cause  to 
be  made  on  the  non-agreement  of  the  parties),  and  con- 
firmed AGO.  Taking  the  tithe  districts  of  England  and 
Wales  at  about  12,000,  they  appear  to  have  finished  about 
half  the  work  of  valuing  and  awarding.  They  have  re- 
ceived 3688  apportionments,  and  confirmed  2632.  Ac- 
cording to  the  returns  nnder  the  property  tax  (1810).  it 
"  that  about  8,000,000  acres  in  England  and 
tithe-free,  and  21.000,000  tithable.  See 
Is  Statittics  qf  the  British  Empire 
work  contains  the  following  analysis  of 
and  impropriations  of  tithes :  — 


Belonging  to  the  crown 
Archbishops  and  bishops 
Ecclesiastical  corporations  aggregate 
Dignitaries  and  other  cccl.  corporations  solo 
Universities,  < 


Municipal  corporations  (since  sold) 
Vicarages  partly  endowed 
Ditto  wholly  endowed 


38 
3«3 
70'2 
438 
2*1 
2552 
43 
121 
132 

TITHING.  A  territorial  division, of  which  the  origin 
Is  pretty  generally  attributed  to  Alfred.  It  was  a  district 
supposed  to  contain  ten  free  born  men,  of  whom  each  was 
pledge  for  the  others  {see  Frank  pledge).  One  of  these 
was  annually  appointed  tithingman,  borsholder,  or  head- 
borough  (from  borg,  a  pledge).  Ten  tithing*  constituted 
(as  i«  supposed)  a  hundred. 

TI'TULAR.    Chiefly  in  Ecclesiastical  usage,  a  person 
Invested  with  the  title  to  a  benefice ;  generally  used  for 
who  has  the  title  only,  without 


TOLMEN. 

bacum,  a  plant  indigenous  to  America,  but  which  i 
very  well,  and  is  extensively  cultivated,  in  must  pan*  •  ' 
the  Old  World.  The  recent  leaves  poasea*  very  h&« 
odour  or  taste  ;  but  when  dried,  their  odour  is  scrota, 
narcotic,  and  somewhat  betid  ;  their  taste  bitter,  and  r\- 
tremely  acrid.  When  well  cured,  they  are  of  a  yelioTiiJ" 
green  colour.  When  distilled,  they  yield  an  esswdal 
oil,  on  which  their  virtue  depends,  and  which  is  said  » 
be  a  virulent  poison.  The  leave*  are  used  in  vanpos 
ways  ;  being  chewed,  smoked,  and  ground  and  moa«.*»r- 
tured  into  snuff.  It  is  in  the  last- mentioned  form  ti* 
tobacco  is  principally  used  in  Great  Britain  ;  and,  tho&6 
the  contrary  has^often^N-en  asserted,   its  us^dws  r-< 

consequence. 

The  term  tobacco  is  probably  derived  from  Tabaco  i 
province  of  Yucatan,  where  it 
Spaniards.    To  Sir  Francis  Drake 
lelgh  has  been  ascribed  the  1 
it  into  England,  nearly  three 
particulars  as  to  the  history  and  statistics  of 
portant  article  of  commerce,  sec  the  Cons.  Dtci 

TO'CSIN.  An  old  French  word,  of  which  the  de- 
ration seems  not  to  be  ascertained  ( Gregory  of  Town 
uses  the  word  "  seing "  for  the  sound  of  a  bell  (mm 
Encycl.  Mttkodime) ;  signifying  an  alarum-bell  <  C.-r- 
sturmglocke).  The  use  of  the  terrible  tocsin,  during  tb« 
troubles  of  the  Revolution,  to  assemble  the  multitude, 
has  rendered  the  word  almost  proverbial. 

TOD.  A  weight  used  in  weighing  wool.  It  conta-a* 
28  lbs.  avoirdupois. 

TOFT,  in  old  English,  appears  to  signify  the  grosrv; 
or  enclosed  space  on  which  a  messuage  has  fononw 
stood. 

TO'GA.    The  gown  or  mantle  peculiar  to  the  Rossua 
it  was  sometimes  designated  as  the  rnu 


people;  whence 


toga  fa.  or  toga-clad  nation.  The  toga  was  a  loo«e  frun .- 
woolly  garment  covering  the  whole^body  rvand.  ar«t 


TME'SIS.  (Gr.  9»$mm\  I  cut.)  In  Grammar,  a  figure 
by  which  a  compound  word  is  separated  into  two  parts 
by  the  intervention  of  one  or  more  words,  as  in  the 
following  line  of  Terence,  "  Qua?  meo  cunque  animo 
lubitum  est  facere,  "  for  "  quarcunque meoanimo."  This 
figure  it  a  licence  In  the  Latin  language,  frequent  in 
Terence  and  Lucretius,  rare  in  later  writers  ;  in  the  j 
Greek  it  is  more  common  ;  but  of  all  Western  languages, 
the  German  lends  itself  most  readily  to  the  division  of 
compound  words.    In  English  the  figure  Is  unused. 

TOADSTONE.  A  provincial  term  applied  to  certain 
Igneous  or  basaltic  rocks  associated  with  the  limestone 
formation  of  Derbyshire.    See  Geology. 

TOBAJCCa  The  dried  leaves  of  tho  Nicotiama  ta-  \ 


end  was  drawn  up  and  thrown  over  the  left 
leaving  the  right  arm  at  liberty,  as  it  had  no  i 
The  ordinary  colour  of  the  toga  was  white  ;  but  this  was 
changed  for  a  dark  colour  in  mourning.  The  chief 
dignitaries  of  the  state  were  distinguished  by  a  purple 
band  affixed  to  the  edge  of  the  toga,  which  was  tbra 
called  prartexta.  An  embroidered  toga  was  worn  by  ff«. 
rals  when  they  triumphed.  ( See  Chermbri  t's  Oncrawi 
for  a  concise  account  of  the  different  species  of  toga. )  h 
was  the  national  characteristic  of  the  Romans  in  the  re- 
publican age ;  and  when  Augustus  thought  he  psrrcrfrvtd 
its  duuse  commencing  anierg  th>:   r- <>«•,!*  .  V-  [ 

the  theatre,  and  the  substitution  of  the  ordinary  b~ 
cema     he  related  with  emphasis  the  line  of  Virgil 

Ronuura  mum  damincw,  p-r>U-tn«jcp  togxram. 

Among  women,  the  toga  was  only  worn  by  the  disre- 
putable ;  the  dress  of  the  matron  was  the  stola. 

TOISE.  A  French  measure  of  length,  contafnmg  u 
French  feet,  or  I  949040  metres.  The  French  tot**  is 
equivalent  to  6-3945925  F.nglish  feet. 

TOKAY.   A  wine  mode  at  Tokay  in  Hungary  ;  it  is 
lusclcus,  and  yet  has  an  agreeable  quickness  of  flavour 
It  is  usually  more  or  less  turbid,  and  is  the  onlv  w-.-w 
which  is  preferred  in  that  state,  and  consequent  iy  agi- 
tated before  it  is  poured  into  the  gim. 

TOLERA'TlON  (Lat.  tolero.  J  bear),  it  ns^d  is  a 
general  sense  to  express  impunity  and  safety  in  the  tt?le 
for  all  dissenters  from  the  established  church,  who  do 
not  maintain  any  doctrines  inconsistent  with  the  pessce 
and  welfare  of  the  state.  Hence  toleration  impltc*  a 
right  of  enjoying  the  benefit  of  the  laws  and  of  all  tnciaJ 
privileges,  without  any  regard  to  difference  of  religion. 
The  first  toleration  act  in  England  passed  in  lft*9  .  be: 
it  was  not  till  1829.  when  the  Catholic  Emancipation  Bill 
was  passed,  that  dissenters  could  be  said  to  be  on  equality 
with  churchmen  in  every  respect.  The  Jews  are  now 
the  only  sect  in  England  precluded  from  the  full 
ment  of  civil  rights  In  consequence  of  their  religion. 

TOLL.  (Germ,  toll.)  The  name  usually  given  to 
the  duties  imposed  on  travellers  and  good*  passuixal . 
public  roads,  bridges.  &c.  It  is  also  used  to  indicate 
the  pivment  to  the  corporation  of  a  town,  or  to  the  lord 
or  owner  of  a  market  or  fair. 
The  right,  whether  to  take  toll,  or  to  be  < 
payment,  rests  upon  prescription  or  grant 
Toll  is  sometimes  taken  by  a  man  for  every  beast  dnvre 
across  his  ground,  and  is  then  called  toU-trawers*  ,  also 
by  a  town  for  beasts  going  through  it,  or  over  a  bridg*  or 
ferry  maintained  at  its  cost,  and  is  then  called  tcJi- 
tho rough.    See  Taillb. 

TO'LMRN,  or  DOLMEN.  In  Antiquities.  BorU»r, 
in  his  His  tori/  of  Con*  vail,  gives  this  name  to  Large  stones 
with  passages  apparently  hollowed  through  them,  whK-n 
are  commonly  believed  to  be  Druidical  remains.  There 
are  many  such  in  Britanny.  See  also  ArcAdroLigia,  sol.  u. 
tnd  vol.  vlii.  p.  210..  where  there  is  a  description  and  r-~ 
presentation  of  a  celebrated  one  at  Prirabam  Rocks,  ia 
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TOLU  BALSAM. 

rkshire.  It  has  been  supposed  that  they  were  acouitic 
itrivances,  by  means  of  which  the  Druids  returned 


AS 


,<  ular  answers 
I'OLU  BALSAM.  The  concrete  balsam  of  Myrory. 
i  jKTuift-rum,  a  tree  growing  in  the  warmest  parts  of 
uth  America.  This  substance  is  pale  brown ;  brittle 
cold,  but  tenacious  in  hot  weather:  fragrant  when 
it<~ii,  and  entirely  soluble  in  alcohol.  It  appears  to 
stain  that  modification  of  the  benzoic  acid  which  has 
»n  called  ctnnamtc  acid. 

ruMB.  (Gr.  T»fifl«(,  Lat.  tumulus.)  Is  used  to  express 
trs  the  grave  or  sepulchre  in  which  the  body  of  a 
reased  person  is  interred,  and  a  monument  erected  in 

•  memory.  In  many  countries  it  was  custom 
rn  the  bodies  of  the  dead,  and  to  collect  the 
urn  (sceUmrt)  which  was  deposited  In  a  tomb.  The 
nl>a  of  the  Jews  were  generally  hollow  places  hewn  out 
a  rock.  The  Greeks  constructed  their  tombs  outside 
i  walls  of  their  cities,  with  the  exception  of  those 
sed  to  distinguished  personages.  The  same  distinc- 
n  was  observed  by  the  Romans  ;  their  sepulchres  were 
the  country  near  the  high  roads,  and  none  but  cmpe- 
ra,  res  tali,  and  great  personages  had  the  privilege  of 
rial  within  the  walls.     In  Etruria,  several  tombs 

the  ancient  inhabitants  have  been  discovered  con- 
riinsr  beautiful  vases,  for  full  particulars  respecting 
lich,  the  reader  may  consult  Mrs.  H  Gray's  interesting 
tur  to  the  Sepulchres  of  Etruria.  See  for  the  tombs  of 
«*  Egyptians,  Sir  G.  Wilkinson  s  Manners  of  the  Ancient 
;t/pttans,  vol.  lii.  p.  183. 

TO'MDAC.  An  alloy  of  copper  and  sine,  or  a  species 
brass  with  excess  of  zinc.    When  arsenic  is  added,  it 

rms  while  tombac. 

TOMKNTO'SE.  (Lat.  tomentum,  sheared  wool.) 
ivered  with  short  inconspicuous  interwoven  hairs. 
T ON.  A  denomination  of  weight  equal  to  20 cwt.,  or 
10  lbs.  avoirdupois.  Ton  is  also  the  name  of  an  English 
ensure  of  capacity  containing  25?  gallons  ;  but  when 
ed  in  the  latter  sense,  the  word  Is  usually  written  tun. 
TONDI'NO.  (Jul.)  lu  Architecture,  the  same  as 
tragat,  which  see. 

TONE.  (Or.  rsvsf.)  In  Music,  a  property  of  sound 
hich  brings  it  under  the  relation  of  grave  or  acute,  or 
e  gravity  or  acuteness  It  may  have  from  the  number  of 
orations  of  the  sonorous  body  producing  it.  It  is  more 
irticularly  used  for  expressing  that  degree  or  Interval 
time  by  which  sounds  may  be  raised  or  lowered  from 
>e  extreme  of  concord  to  another,  so  as  still  to  produce 
olody. 

TONES,  ECCLESIASTICAL.  In  Music,  the  eight 
(Mies,  now  generally  called  the  Gregorian  Chant,  in 
hi<  li  the  service  of  the  Catholic  church  is  performed  ; 
•ur  whereof  are  authentic,  and  four  of  them  plagal. 
ope  Gregory  has  been  considered  the  inventor  or  them, 
hey  are  the  foundation  of  all  music,  and  will  ever  be 
lutidercd  stupendous  monuments  of  composition. 
TONGUE.  In  Architecture.  See  Gaoovg. 
ToNors.  In  Anatomy,  the  organ  of  taste ;  a  soft  fleshy 
moveable  in  all  directions,  composed  of  muscular 
ivered  by  a  nervous  membrane,  upon  which,  es- 
at  the  tip  and  sides,  are  numerous  nervous  pa- 
ilbe.  The  tongue  is  largely  supplied  by  blood  vessels, 

*  arteries  being  branches  of  the  ranine  and  labial,  and 
I  veins  emptying  into  the  great  Unguals  which  proceed 
i  the  external  jugular  ;  the  nerves  come  from  tne  tilth, 
ud  eighth,  and  ninth  pairs.  The  tongue  performs  Im- 
ortant  functions,  not  only  in  tasting,  but  in  articulating, 
nd  in  eating  or  chewing  or  swallowing  food,  and  in  re- 
el ring  drink. 

TO'NTC.  (From  Tone.)  In  Music,  the  principal  no!  -  of 
he  key.  It  is  the  chief  sound  upon  which  all  regular 
ut-lodies  depend,  and  in  which  they  all  terminate.  Its 
rtaves,  both  above  and  below,  are  equally  called  by  the 
..me  name.  It  is,  however,  to  !«•  understood  that  tit-- 
ermination  here  alluded  to  has  relation  only  to  the  chief 
ueiody,  or  to  it*  bass,  inasmuch  as  the  inner  or  mean 
•arts  of  the  harmony  conclude  on  the  third  or  mediant, 
aid  the  fifth  or  dominant. 

TO'NICS.  (Or.  fwsv,  /  strengthen.)  Medicines 
rhich  strengthen  and  increase  muscular  action.  To  this 
lass  belong  vegetable  bitters,  stimulant*,  astringents, 

TO*NNAGE,  Implied  originally  the  number  of  tons 
seight  a  vessel  might  safely  carry.  Prior  to  January, 
M36.  the  rule  established  by  act  of  parliament  for  the 
measurement  of  the  tonnage  of  ships  was  founded  on 
•rroneous  principles,  and  led  to  the  most  mischievous 
°on  sequences. 

My  considering  the  breadth  and  depth  nearly  the  same, 
the  rule  implied  the  square  nf  tin-  breadth  ;  and  hence 
ncreasing  the  breadth  of  a  vessel  increased  iter  nominal 
"linage  for  the  payment  of  dues  more  than  it  increased 
ner  real  capacity.  Under  this  pernicious  system  vessels 
rame  to  be  built  narrow  and  deep ;  and  thus  not  ouly 
less  etBcient,  but  highly  dangerous.  In  1833  a  committee, 
t>(  which  the  celebrated  Dr.  T.  Young  was  chairman, 
proposed  to  measure  the  internal  capacity  by  taking  the 


T0T1IET. 

breadth  and  depth  at  each  quarter  of  the  length ;  but 
for  some  reasou  no  step  was  taken.  In  183a  another 
committee  was  appointed  to  consider  the  subject ;  and 
]  they  concluded  their  labours  in  1834  by  recommending 
the  method  of  Mr.  Kiddle,  of  the  Royal  Hospital,  Green- 
I  wlch.  Mr.  Riddle  inferred  that  since  a  great  number  of 
direct  measures  for  capacity  would  afford  a  result  very 
near  the  truth,  an  approximation  might  be  obtained  by 
means  of  a  smaller  number  of  measures,  provided  acl- 
ditional  weight  w.is  ||>SJfl  ln  the  calculation  to  Uiom- 
dimensions  which  extend  through  a  greater  part  of  the 
I  hull.  He  obtained  the  multipliers  of  these  dimensions, 
the  midship  breadth  and  depth,  by  trial,  from  the  vessels 
measured  for  the  guidance  of  the  committee ;  and  the 
method  is  therefore  founded  on  an  arithm 
The  rule,  briefly  expressed,  is  as  follows  :  - 

Divide  the  upper  deck,  between  the  after  part  of  the 
stem  and  the  fore  part  of  the  sternpost.  into  six  equal 
parts.    At  the  foremost,  middle,  and  after 


parts.  At  the  foremost,  middle,  and  aftermost  points  of 
division,  measure,  in  feet  and  decimals,  the  depths  from 
the  under  side  of  the  upper  deck  to  the  ceiling  at  the 
limber  strakc.  Divide  each  depth  Into  five  equal  parts, 
and  measure  the  inside  breadths  at  1-Mb  aud  4  5th*  (from 
the  upper  deck)  at  the  two  extreme  depths,  and  at  2-5ths 
and  4-oths  of  the  midship  depth .  Measure  the  length ,  as 
above,  at  half  the  midship  depth.  To  twice  the  midship 
depth  add  the  extreme  depths,  for  the  sum  of  the  depths. 
To  the  upper  and  lower  breadths  at  the  foremost  division 
add  three  times  the  upper  and  lower  breadths  at  the  mid* 
ship  division,  and  the  upper  and  twice  the  lower  breadth 
at  the  aftermost  division,  for  the  sum  of  the  breadths. 
Multiply  the  sum  of  the  depths  by  the  sum  of  the  breadths, 
and  the  product  by  the  length,  and  divide  this  product 
by  3500 ;  the  result  is  the  tonnage  for  register. 

In  vessels  with  a  poop  or  a  break  in  the  upper  deck, 
measure  the  mean  length,  breadth,  and  height ;  multiply 
these  together,  and  divide  by  92-4,  and  add  the  result  to 


•r  quantity.    In  open  vessels,  the  depth  is 


edge  of  the  upper  stroke,  ln  i 
due  to  the  content  of  the  engine 
room  (the  depth  being  considered  as  the  midship  depth, 
and  the  breadth  that  at  2-5ths  of  this  depth),  divided  by 
92  4,  is  to  be  deducted. 

The  relative  capacities  of  ships  are  determined  very 
nearly  by  this  method ;  that  is,  within  little  more  tbau 
4  or  5  per  cent,  generally,  though,  in  extreme  cases,  the 
difference  may  amount  to  10  or  12  per  cent :  even  this, 
however,  is  Insignificant,  as  compared  with  the  usual 
errors  of  the  former  method.  The  divisor  by  which  cubic 
content  is  reduced  to  nominal  tonnage  was  adopted,  mere- 
ly  that  while  the  reputed  tonnage  of  most  kinds  of  vessels 
would  be  corrected,  by  the  new  rule,  the  total  registered 
tonnage  of  the  kingdom  might  remain  unaltered.  By  the 
new  method  the  dues  paid  on  tonnage  are  proportioned 
to  the  capacities  of  the  vessels  ;  and  as  no  advantage  is 
gained  in  these  respects  by  defective  forms,  a  m 
improvement  in  merchant  vessels  has  followed  the 
ing  of  the  bill  in  1835. 

TONSILLITIS.  Inflammation  of  the  tonsils.  See 
QriKsiY. 

TONSILS.  (Lat.  tonsilla.)  An  oblong  suboval  gland 
i  each  side  of  the  fauces,  and  opening  into  the  cavity 

by  several  large  ducts. 
TONTINE,  a  term  derived  from  the  name  of  the  In- 
ventor Tonti,  signifying  a  loan  raised  on  life  annuities 
with  the  benefit  of  survivorships.   .Sec  Annuities. 

TOOTHING.  In  Architecture,  bricks  alternately 
projecting  at  the  end  of  a  wall,  In  order  that  they  may 
he  bonded  into  a  continuation  of  it  w' 
Is  carried  up. 

TOP.  ln  Naval  Language,  a 
the  lower  mast-head. 

TO'PARCHY  (Gr.  rswsf,  a  place,  and  *(xv, govern- 
ment), in  Antiquity,  signified  a  small  state  or  lordship 
consisting  only  of  a  few  cities  or  towns  ;  or  a  petty  coun- 
try under  the  sway  of  a  toparch.  Thus  Judaea  was  an- 
ciently divided  into  ten  tonarchics. 

TO' PAZ.  (Gr.  vwwCiM.l  A  crystallized  mineral 
harder  than  quartz,  of  a  yellow  or  wine  colour,  com- 
posed of  60  alumina,  35  silica,  5  fluoric  acid.  When 
heated,  the  Brazilian  topaz  becomes  rose  red,  and  is 
sometimes  in  this  state  parsed  ofl  a  rub*  ;  the  Saxon 
topaz  loses  its  colour  by  heat.  When  without  flaws  and 
of  a  good  colour,  It  is  much  employed  In  jewellery.  The 
Saxon  U  usually  paler  than  the  Brazilian,  which  often 
has  a  pinkish  hue  ;  the  Siberian  topaz  is  usually  colour- 
less, and  the  Scotch  has  a  blue  tinge. 

TOPA'ZOLITE.  (Gr.Tsws^sv,  and  Xi6t,  a  stone,  )  A 
snbvariety  of  garnet  of  a  pale  yellow  colour,  found  in 
Piedmont.  It  Is  a  silicate  of  alumina,  lime,  and  Iron, 
with  traces  of  glucina  and  manganese. 

TOPCHA1NS.   Chains  used  in  action,  by  which  the 
lower  yard  is  hung  In  case  of  the  slings  being  shot  away. 
TO  PGA  LL  AN  I*.    That  which  is  above  the  topmast. 
TO'PHET.   A  polluted  unclean  place  near  Jerusalem, 
into  which  tho  Jew*  used  to  throw  tne  carcasses  of  beasts, 
or  the  bodies  of  men  to  whom  they  refused  burial }  and 
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TOPHUS. 

where  a  fire  wot  perpetually  kept  up  to  consume  all  that 
wu  brought.  Hence  Tophet  it  tomctimet  used  meta- 
phorically for  hell.  Thlt  place  had  also  been  defiled 
by  human  sacrifices  which  bad  been  offered  to  Moloch. 
Hence  Milton  aayt  of  this  hideout  deity,  that  he 

made  hit  rrme 

. :  Toi.hrt 


TORSION. 


The 


:  talley  of  H.nnom 
UchrniM  called,  the  type  cf  II. (I. 

The  name  it  derived  by  tome  from  Heb.  toph,  a  drum, 
on  account  of  the  beating  of  drums  and  other  inttrumenlt 
by  which  the  crlet  of  the  children  tacrificed  to  Moloch 
were  » tilled. 

TO4 1'H US.  A  toft  tumour  upon  a  bone.  In  Mine- 
ralogy, the  term  tophus  hat  been  applied  to  porous  de- 
posits of  calcareous  matter  from  wat«*r. 

TO' I'M  -  |  <.r.  7  t»;,  a  place.)  In  Rhetoric.  By  ab- 
stracting from  a  proposition  which  conveyt  a  truth  in 
the  concrete  (».  e.  respecting  certain  circumstances  ex- 
pressed in  the  terms  of  the  proposition)  a  portion  of 
those  circumstances  denominated  accidental,  we  arrive  at 
the  same  truth  in  the  abstract,  or  (tn  stricter  language) 
more  widely  applicable,  and  accommodated  to  many  dif- 
ferent sets  of  accidental  circumstances.  Thus,  for  ex- 
ample,  in  Jurisprudence,  from  an  Investigation  of  the 
truth  in  various  insulated  cases  in  which  a  too  strict  ap- 
plication of  legal  principles  hat  been  attended  with  evil 
effects,  we  deduce  the  general  truth  that  such  application 
is  so  attended ;  or,  in  the  proverbial  phrase,  "  tummum 
jut  tumma  injuria."  Amoug  the  helps  employed  by  the 
ancients  in  their  favourite  study  of  rhetoric  was  the 
collection  and  arrangement  of  a  great  variety  of  such 
general  trutht,  according  to  the  several  sciences  or  sub- 
ject* to  which  they  belonged.  These  they  termed  topoi, 
or  places  ;  from  which  the  modern  term  topic  is  derived. 
They  considered  it  useful  for  the  student  in  rhetoric  to 
have  at  hand,  by  meant  of  his  memory,  those  compen- 
dious expressions  of  universal  sentiment,  and  the  general 
reasoning!  or  declamation!  applicable  to  each  of  them, 
in  order  to  employ  them  for  particular  use  by  performing 
the  converse  of  that  operation  by  which  they  were  arrived 
at ;  viz.  clothing  them  with  the  particular  circumstances 
of  the  case.  Thus  the  topos  Just  cited  might  be  useful 
to  the  forensic  orator  ;  It  affords  a  subject  tor  reasoning 
and  declamation  applicable  to  a  great  number  of  in- 
dividual instances.  Many  of  these  topics  answer  to  what 
in  modern  phrase  we  should  term  axioms ;  and,  indeed, 
some  of  the  axioms  of  pure  mathematics  are  enumerated 
by  Aristotle  among  the  topic*  which  are  proper  to  every 
species  of  oratory. 

TOPO'ORAPHY.   (Gr.  vwrsr,  a  place,  and 
I  describe.)    Strictly  the  description  of  a  place,  or  the 
science  of  detcribing  placet  (distinguished  from  cho- 
rography  or  the  description  of  a  district,  and  from  gco- 
?ruphy,  the  description  of  the  earth.) 

TOPPING  LIFT.  A  rope  for  rai 
yard  or  boom. 

TOP,  SPINNING.  A  well-known  toy.  The  steady 
motion  which  a  well-spun  top  soon  acquires  suggested 
to  Mr.  Sisson,  about  eighty  years  ago,  the  employment  of 
a  mirror  placed  upon  it  at  right  angles  to  its  axis,  as  an 
artificial  norison  which  might  probably  be  used  at  sea  ; 
and  on  tending  out  the  first  of  the  late  polar  expedition!, 
the  attention  of  Mr.  Troughton  was  turned  to  the  sub- 
ject. But  though  useful  observations  might  have  been 
made  on  land  with  the  instrument  which  he  constructed, 
it  was  not  found  at  sea  to  give  results  of  any  practical 
value ;  and  we  are  not  aware  that  any  further  attcmptt 
have  been  made  to  improve  its  construction,  which  is  at- 
tended with  considerable  mechanical  difficulties. 

TOREL'MATO'LOGY  (Gr.  rtev,u~,  sculpture, 
and  I  describe),  signifies  either  the  science  or 

art  of  sculpture,  or  a  description  of  ancient  and  modern 
sculpture  and  bas  relief. 

TOREU'TIC.  ((Jr.  rt^turt,  polished.)  In  Sculp- 
ture, a  term  applied  to  such  objects  as  are  executed  with 
high  finish,  delicacy,  and  polish  ;  but  properly  to  all 
figures  in  hard  wood,  Ivory,  Ace. 

TO'RMENTIL  ROOT.  The  root  of  the  Potentilla 
tormentilla.  It  it  occasionally  used  in  medicine  as  an 
astringent. 

TORNA'DO.  (Spanish.)  A  violent  hurricane  or 
of  wind,  which,  arising  suddenly  from  the  shore, 
round  to  ail  points  of  the  compass,  and  indeed  hat 
_  i  described  as  blowing  from  all  points  at  once.  Tor- 
nadoes are  usually  accompanied  with  thunder  storms, 
and  are  generally  of  short  duration.  They  are  frequent 
in  the  Chinese  seas  and  the  West  ludies.    See  Stohms. 

TORN  ATE' L  LA.  A  genus  of  oval  marine  Univales 
belonging  to  the  Pticacew,  found  in  the  oolite  and  super- 
jacent strata.  Recent  tornatellse  are  found  in  shallow 
water,  creeping  upon  and  furrowing  the  sand. 


of  any 


TORPE'Da  (Lat.  torpedo,  numbness.)  A  genus 
of  Cartilaginous  fishes,  separated  from  the  Raiar  of  Lin- 
naeus on  account  of  the  circular  form  of  the  body,  and 
more  especially  from  the  presence  of  the  electrical 
organs  on  which  that  form  of  the  body  mainly  depends. 
Violent  shocks  are  experienced  on  touching  the  living 
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and  active  torpedo.  It  is 
trifyingor  benumbing  pc 


ditis 


that  it  exerts  it* 

would  be  otherwise  more  exposed  than  are  the  ord_i- 
rayt ;  for  the  torpedo  has  a  smooth  akin,  anil  i»  not  > 
fended  by  the  spiny  tubercle*,  or  barbed  and  pointed  V  .» 
weapons,  with  which  the  non-electric  rays  are  prat  id- 1 


fending  itself  against  assailant*,  to 
wise  m< 


TORQUES.    In  Antiquities,  a  chain  or  collar 
of  a  number  of  small  ringlets  interlaced  with  each  <cLr 
framed  of  metal,  and  worn  round  the  neck.    No  la- 
ment perhaps  was  of  more  early  or  general  cue.  k  ■ 
mentioned  in  Genesis,  xll.  42.,  as  one  of  the  orwir. 
conferred  by  Pharaoh  on  Joseph.    It  was  in  use 
the  Greeks  and  Ramans,  but  peculiarly  among  t.V  (  r  . 
nations.  The  legends  respecting  the  torques  of  tbr  Qe*« 
who  invaded  Rome  are  well  known.  It  wot  from  tut  vtciitn 
over  a  Gaul  that  T.  Mantiut  Torquotu*  derived  kit  •  - 
name.  (Lrvy,  lib.  vil.  ch.  10.)  And  no  relic  i*  mute  >-jr. 
monly  found  in  this  country  by  antiquarian  rxrto^  -v 
Boodicea  wore  a  large  golden  torques.  ( Dto  Coot.  1\  - 
See  the  Arriurologia,  vol.  xiv.  p.  97. 
tcriptions  of  particular  specimen*. 

TORREFA'CTION.  (Lat.)  The 
Ing  ores  to  deprive  them  of  sulphur. 


they  ore 


tially 
teticd. 

TORRICE'LLIAN  VACUUM.  In  Physic*,  the 
vacuum  produced  by  inverting  a  tube  of  sufficient  Jrwgth. 
filled  with  mercury  or  any  other  fluid,  in  a  vessel  ob- 
taining a  portion  of  the  tame  fluid,  and  allow  nag  uw 
fluid  in  the  tube  to  descend  until  its  weight  is  cownf- 
balanced  by  that  of  the  atmosphere.  In  this  maaeei  tar 
first  barometers  were  formed  by  Torriceili,  and  t heart 
called  TorriceUtttn  tubes.   See  Baiowtu. 

TO'RKID  ZONE.  In  Geography,  the  zone  at*  tbr 
earth  included  between  the  tropics  of  Cancer  and  Ca- 
pricorn. It  extends  from  the  equator,  on  both  tide*.  t:> 
the  parallel  corresponding  to  the  sun's  greatest  decim- 
ation, about  23J  degrees.    See  Ecumc,  Zona. 

TO'RSION  (I- at  tortio  |  from  torqueo,  /  hcut\  a 
Mechanics,  it  the  twisting  or  wrenching  of  a  " 
exertion  of  a  lateral  force.  If  a  slender  rod  of 
vertically,  and  having  its  np 
rough  a  certain  angle  by  a  lore*  acting  ra  » 
plane  perpendicular  to  itt  axit,  it  will,  on  the  removal  ^ 
the  force,  untwist  itself,  or  return  in  the  opposit*-  dic- 
tion with  a  greater  or  less  velocity,  and,  after  a  seri*«  f 
oscillations,  will  come  to  rest  In  its  original  passu** 
The  limits  of  torsion  within  which  the  body  will  ret-sra 
to  its  original  state  depend  upon  itt  elasticity.  Aw 
wire  of  a  few  feet  in  length  may  be  twisted,  throtarfe 
several  revolutions  without  impairing  its  elasticity  ;  avJ 
within  those  limitt  the  force  evolved  it  found  to  he  per- 
fectly regular,  and  directly  proportional  to  the  anr<if 
displacement  from  the  position  of  rest.  If  the  onjr%l-r 
displacement  exceeds  a  certain  limit,  the  particles  of  tV 
body  will  be  wrenched  asunder;  or  if  the  elastkstt  ?» 
not  perfect  (as  in  a  wire  of  lead,  for  example)  brfor* 
disruption  takes  place,  the  particles  will  assume  a  or* 
arrangement,  or  take  a  set,  and  will  not  return  to 
original 
force. 

The  resistance  which  cylinders  or  prisms  forrnfd  &' 
different  substances  oppose  to 
the  usual  methods  of  det« 
strength  of  materials  ,  and  the 

wire  or  thread  stretched  by  a  small  weight  possesses  rf 
becoming  twisted  and  untwisted  in  a  series  of  I 
and  perfectly  regular  oscillations,  has  been  rngetuaasir 
applied  in  the  torsion  balance  to  the  measurement  < 
very  minute  forces,  and  thereby  to  the  establishment  of 
the  fundamental  laws  of  electricity  and  magnetise.  *>i 
to  the  determination  of  the  mean  density  of  the  esrtt- 
Sce  Balance  of  Torsion. 

The  laws  of  torsion  have  been  experimentally  tmes**- 
gated  by  Coulomb  in  a  variety  of  substance*  ;  as  metal  tv 
wires,  hairs,  fibres  of  silk,  &c.  The  method  which  ** 
employed  consisted  in  attaching  a  body  of  given  lurw 
and  dimensions  to  the  extremity  of  the  wire,  and,  sifcr 
twisting  It  through  a  certain  angle,  to  abandon  it  to  in* 
action  of  the  force  evolved,  ana  observe  the  time  of  tfc<? 
oscillations.  The  following  general  laws  were  found  to 
hold  good :  — 

I.  On  loading  a  wire  or  thread  with  different  wetffets, 
it  will  settle  in  different  positions  of  stability;  that  is  to 
sav,  an  index  attached  to  the  weight  will  point  to  dif- 
ferent directions  if  the  weight  be  varied,  and  the 
deviation  may  amount  even  to  a  whole 

%.  The  oscillations  are  isochronous. 

3.  The  time  of  oscillation  is 
root  of  the 

4.  The  time  of  oscillation  is  at  the  square  root  of  to* 
length  of  the  wire. 

3.  The  time  of  oscillation  it  inversely  at  the  xi'xxrt  of 
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TORSION. 

From  the  second  of  these  Uwi  It  follows  that  when 
he  wire  it  twitted  round  from  the  position  of  rest,  the 
orce  with  which  it  tends  to  return  to  that  position  is 
iroportional  to  the  angle  to  be  described  In  order  to 
rtain  It.   For  it  Is  a  general  result  of  mechanics,  that 


II 


'of 


to  this 
to  say, 
whatever 
roperty  is 


produced  by 
the  property  of 
he  oscillations  are  perfc 
«?  the  length  of  the  arc.  This 
isually  enunciated  by  saytng  that  the 
iroportional  to  the  angle  of  torsion. 

Let  F  denote  the  force  of  torsion,  measured  by  the 
v eight  which  It  would  be  necessary  to  apply  by  means 
>{  a  pulley  to  a  point  p.  situated  at  the  unit  of  distance 
one  inch)  from  the  axis  of  the  wire,  and  inrariably  con- 
lected  with  it,  to  cause  the  point  p  to  describe  an  arc  of 
;  circle  equal  in  length  to  the  unit  of  distance;  then,  by 
he  property  enunciated,  the  force  which  must  be  ap- 
plied at  p  in  order  that  the  point  may  describe  any  arc 
•  is  expressed  by  F*  0.  If  the  arc  of  torsion  Is  expressed 
u  degrees  instead  of  parts  of  the  radius,  we  have  p  — 
r  $P  -t"  180°  (»  being  the  semicircumference  to  radius  1, 
>r  a  3*14199) ;  whence  the  expression  of  the  force  be- 
ome*  Fx  *f°-r  1«J°. 

On  this  principle  of  the  proportionality  of  the  Ira- 
telling  force  to  the  angle  of  deviation  the  problem  of 
letermtnlng  the  time  of  an  oscillation  is  solved.  Sup- 
H>se  a  body  of  any  form  attached  to  the  extremity  of  a 
fire,  whose  weight  in  comparison  of  that  of  the 


>ody  may  be  neglected,  and  let  dm  be 
nass,  r  the  distance  of  d  m  from  the  axis  of  the  wire, 
,r,d  T  the  tiuie  of  an  oscillation ;  the  solution  of  the 


The  integral  j  rs  d  m  is  the  moment  of  inertia  of  the 

ittached  body.  If  the  body  be  a  cylinder  whose  axis 
oincides  with  that  of  the  wire,' and  if  a  denote  its  radius 

ind  M  its  mass,  then  /  /  -  rf  wi  «=  |  M  a- ;  or,  substituting 

he  weight  Cor  the  mass,  and  observing  that  if  the  weight 
>e  denoted  by  P,  and  the  accelerating  force  of  gravity  by 
[*»  3*1908  feet  o 


T-Tfl 


|  («-  3*1908  feet  or  386  W94  inches  In  a 
lavePaM^/r-ifm-Pfl-TJ?. 

/  P 
2g  F* 

If  the  attached  body  were  a  slender  cylindrical  needle 
.uspended  horizontally  by  Its  middle  to  the  wire,  we 

hould,  on  denoting  its  length  by  /,  have  J°r3  dm  ** 

/  P 

,  M  P ;  whence  T  sa  rl  %/  f-y 

The  following  results  are  deduced  from  the  formula :  — 
I.  The  force  of  torsion  Is  independent  of  the  weight 
shich  stretches  the  wire,  or  F  remains  constant  while  P 
s  varied.  For  suppose  P  to  become  P\  and  let  T'  be 
he  corresponding  time  of  oscillation,  and  F'  the  corrc- 
. ponding  force ;  we  have  then 

%g  F  '  %g  F'  * 

whence  T*  :  T*»  :  I  P  F'  :  P*  F.  But.  by  the  third  ex- 
perimental  law,  T*  :  T*4  :  :  P  :  P* ;  therefore  F'  =  F. 

2.  The  force  is  inversely  as  the  length  of  the  wire. 
For,  supposing  P  to  remain  constant,  we  have  T*  :  Tn 

:  F'  :  F.  But,  by  the  fourth  experimental  law,  T*  : 
1**  %  sl:£|  whence  F*  :  F  :  :  /  :  f. 

3.  The  force  is  proportional  to  the  fourth  power  of  the 
iiameter  of  the  wire.  Let  there  be  two  wires  of  the 
same  substance,  but  of  different  diameters,  D  and  D', 
ind  stretched  by  the  same  weight  P ;  and  let  T  and  T' 
ae  the  corresponding  times.  By  the  fifth  experimental 
aw,  we  have  T  :  T'  :  :  D*»  :  D«.  But  it  has  been  shown 
:hat  T*  :  T*  :  :  F'  :  F ;  therefore  F  :  F'  :  :  D4  :  D'«. 

To  show  the  method  of  applying  the  formula*,  we  shall 
rompute  one  of  the  experiments  of  Coulomb.   An  Iron 
wire  was  stretched  by  a  vertical  cylinder  of  -8  of  an  inch 
and  weighing  J  lbs.,  and  it  was  observed  to  make 
I  In  342  seconds,  or  one  in  12  1  seconds.  It 
to  determine  the  force  F.  From  the  formula 
of  an  oscillation  we  have,  by  transposition, 


sr*a»P 


Substituting  numbers  In  this  formula,  we 

T»- 


2*  T» 

•«-w4,  P  -  2,  g  - 

;12-1)»  -  146-41 ;  consequently  F  -  -  0001117 

>r  a  pound,  or  about  '78  of  a  grain.  Hence  the  weight  ap- 
plied: at  thedistance  of  one  Inch  from  the  axis  of  the  wire 
that  would  be  required  to  twist  the  wire  through  a  com- 
plete revolution,  or  360°,  is  62a3  times  this  quantity,  or 
nearly  five 
For  the 

I24A 


TORTURE. 

namely,  T*  F  m  w*fr*  4  m,  see 

Machines  Simples  ;  or  Blot.  Traitt  de  Physique,  torn.  I. 

TOR  NO.  (It.)  In  Sculpture,  a  statue  of  which  no- 
thing but  the  trunk  of  the  human  figure  remains. 

ToRT.   (Fr.  wrong.)    In  Law,  signifies  Injustice  or 

Injury. 

TORTOISE.  This  name  is  usually  applied  to  species 
of  that  division  of  the  Lin  mean  genus  Tettudo  including 
the  terrestrial  Chelonians,  to  which  the  generic  name  is 
now  limited.   Srr  Testvdo. 

TOKTOISE  SHELL.  The  name  given  to  the  horny 
scutes  or  plates  of  the  sea  turtles  ;  and  in  particular  to 
those  of  the  haw  k's-blll  turtle.  Chelone  imbricatn. 

TORTRI'CES.  (Lat.torqueo,  1  wreath.)  Thename 
of  a  tribe  of  nocturnal  I^pidopterous  insects,  compris 
those  the  larvte  of  which  live  concealed  in  leaves,  wl 
they  roll  around  them  for  the  purpose. 

TO'RTURE.  (Lat.torqueo.  1  twist  or  torment.)  In 
a  legal  sense,  the  Infliction  of  pain  on  an  accused  person 
In  order  to  extort  an  avowal  of  guilt,  or  revelation  of  ac- 
complices. Such  a  practice  is  sufficiently  common  among 
all  half-civilised  nations  ;  but  the  Greeks  and  Romans 
were  perhaps  the  first  who  Introduced  it  as  a  part  of 
their  regular  proceedings  in  criminal  cases.  Both  at 
Athens  and  Rome  torture  was,  however,  consideied  as 
applicable  only  to  extort  evidence  from  slaves:  towards 
them  it  was  used  profusely ;  and  It  was.  In  fact,  a  usual 
occurrence  to  order  a  whole  family  of  slaves  to  the  tor- 
ture, in  order  to  extract  revelations  where  an  atrocious 
crime  had  been  committed,  as,  for  instance,  the  murder 
of  the  master.  Cicero,  in  several  passages,  condemns 
the  use  of  torture  .  and  l'lpian(Lex  I.  De  Quarstionibus) 
says.  "  Res  est  fragili*  et  perkulosa,  et  que  veritatem 
fallit.  nam  plerique  patientii  sive  duritiA  tormentorem  ita 
et  tormerita  cotitemnunt,  ut  exprimi  eis  Veritas  nullo 
modo  posslt;  alii  Unta  sunt  impatient!*  ut  quid  vis 
mentiri  quam  pati  tormenta  malint  "  (As  to  the  torture 
at  Rome,  see  Gibbon,  vol.  li.  p.  50. 4to  ed.)  Notwithstand- 
ing these  recorded  opinions  of  the  highest  luminaries  of 
ancient  jurisprudence,  torture  was  adopted  along  with 
the  rest  of  the  process  of  the  civil  law  in  most  Kuropcan 
countries.  (  For  its  use  in  France,  see  (Ji  lsiion.  )  The 
general  principle  of  the  civilians  was.  that  it  could  not  be 
used  unless  vehement  suspicion  warranted  its  application. 
But  no  very  definite  meaning  was  attached  in  practice  to 
these  words  ;  especially  in  Germany,  where  the  abuse 
seems  to  have  been  carried  to  the  greatest  extent  by  the 
ignorant  and  cruel  tribunals  of  her  smaller  states.  \Yheii 
Howard  visited  the  prisons  of  that  country  (about  1770), 
it  was  still  in  general  use.  ( Sec  his  Account  <j  Prisons. ) 
The  writings  of  various  philosophical  authors  of  the 
I  nth  century,  especially  Voltaire,  Thomasius,  and  Bee- 
carta  (whose  short  treatise.  Dei  Dehtti  e  deUe  Pene,  ob- 
tained such  singular  notoriety K  effected  much  towards 
bringing  its  employment  into  disrepute  ;  but  its  general 
abolition  can  only  be  attributed  to  the  superior  regard 
for  the  rights  of  man  Introduced  every  where  by  the 
agitation  of  the  French  Revolution.  In  England,  judicial 
torture  was  not  recognised  by  the  common  law  (for  the 
peine  forte  et  dure  hardly  falls  within  the  same  de- 
finition) ;  and  that  it  was  also  nearly  unknown  in  prac- 
tice, in  the  14th  century  at  least,  may  be  Inferred  from 
the  reluctance  of  Edward  II.  to  submit  the  Templars  to 
torture,  which  was  overcome  by  the  iustances  of  Pope 
Clement  V.,  and  from  a  curious  paper  of  questions  ad- 
dressed on  that  occasion  by  the  archbishop  of  \  ork  to 
some  divines,  from  which  it  appears  that  no  torturer 
could  at  that  lime  be  found  in  England.  (Sec  Ray- 
nouard.  Memoir  et  tur  let  Templiert ;  Haiiam's  Con- 
stitutional History. )  The  rack  is  said  to  have  been  in- 
troduced as  an  engine  of  state  by  the  Duke  of  Exeter  in 
the  reign  of  Henry  VI.  However  this  may  be.  during  the 
whole  of  the  IGth  century  we  find  that  the  privy  council 
assumed  and  exercised  the  right  to  direct  torture-  warrants 
to  the  lieutenant  of  the  Tower  and  other  officers,  com- 
manding them  to  submit  to  the  torture  per 
not  only  of  state  offences,  but  of  ordinary 


ines,  when  strong  suspicion,  but  no  sufficient  evidence. 
Isted.    Torture- warrants  were  also  issued,  not  by  the 


of  the 


crin 
exis 

council,  but  under  the  sign  manual  only.  During  this 
period  the  council  seems,  In  fact,  to  have  acted  as  a 
supplementary  tribunal  in  aid  of  the  regular  courts,  for 
the  purpose  of  extorting  discoveries  of  criminal  offences. 
The  instances  of  torture  of  seminary  priests,  Ac.,  in 
Elizabeth's  reign,  have  been  often  cited  ;  but  it  is  not  so 
generally  know  u  that  the  practice  was  not  confined  to 
accusations  of  treason  ana  sedition,  but  extended  to 
other  cases.  (See  Jardine't  Reading  on  the  Use  <  J  Tor- 
ture in  England,  1837.)  Under  James  I.  and  Charles  I. 
torture  seems  to  have  become  less  frequent,  and  to  have 
been  only  employed  in  state  offences  ;  and  this,  perhaps, 
explains  the  well-known  answer  of  the  judges  to  Charles's 
question  respecting  Felton.  the  murderer  of  the  Duke  of 
Buckingham,  that  he  ought  not  to  be  tortured,  "  lor  no 
such  punishment  is  honour  to  our  law."  The  last  re- 
corded case  is  that  of  William  Archer,  1640;  and  as  in 
that  year  the  act  for  the  abolition  of  the  Star  Chamber 
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granted  a  habeas  corpui  to  all  . 
rant*  from  the  privy  council,  torture  muit  then  have  been 
virtually  abolished.  In  Scotland  it  was  so  in  the  7lh 
year  of  Anne. 

TO'KUS.  (Lat.  a  rope.)  In  Architecture,  a  large 
moulding  used  in  tbe  bases  of  columns,  tbe  profile  whereof 
t«  semicircular.    This  term  it  alio  u»ed  in  botany  for 

placed. 

TORY.  A  well-known  party  name  In  English  his- 
tory. (See  Whig.)  The  Irish  malecontents.  half  rob- 
bers and  half  insurgents,  who  harassed  the  English  in 
Ireland  at  the  period  of  the  massacre  In  1640  and  during 
the  troubles  which  followed,  were  the  first  to  whom  this 
name  was  applied.  It  is  said  to  have  been  transplanted 
into  England  about  the  time  of  the  Popish  Plot,  when 
the  public  mind  was  agitated  by  chimerical  fears  re- 
specting the  apprehended  employment  of  Irish  Catholics 
to  further  that  imaginary  design  ;  whence  it  was  com- 
monly applied  by  way  of  reproach  to  the  court  party, 
against  which  the  popular  hostility  was  then  directed,  as 


favouring  and  countenancing  the  supposed  a 
the  plot.  From  the  period  of  its  Introduction  Into  Eng- 
land down  to  the  present  times  tbe  term  Tory  has  been 
constantly  employed  to  designate  a  large  political  party 
In  tbis  country.  Down  to  the  period  when  Hume  wrote 
his  Essay  on  the  Parties  of  Great  Britain,  the  conduct 
■  of  the  two  great  parties  in  the  state  (the  Whigs  and 
Tories)  had  been  so  vague  and  undetermined  as  to  have 
led  him  to  declare  his  utter  inability  to  tell  their  nature, 
pretensions,  and  principles.  Since  that  period,  how- 
ever, the  conduct  of  the  Tories  has  been  more  uniform  ; 
and  it  might  now  be  easier  to  define  the  principles  by 
which  they  have  been  guided  during  the  last  naif  century: 
but  we  shall  not  undertake  the  task.  Within  the  last 
two  or  three  years,  the  word  Tory  has  been  gradually  dis- 
placed by  Conservative,  which  sn'-ms  likely  to  become  the 
permanent  designation  of  the  Tory  party.  This  term 
was  originally  assumed  in  contradistinction  to 
fives,  a  name  by  which  the  more  violent  refu 
to  be  designated  by  their  enemies  :  and  it  is  ■ 
stood  as  referring  to  the  whole  Tory  party,  but 
especially  to  what  may  be  called  the  more  liberal  portion 

^tMpA'LMATES.  Totipahnati.  (Lat.  totus, ns/Yrc, 
and  palma,  a  palm.)  The  name  of  a  tribe  of  Palmipedes, 
or  swimming  birds,  Including  those  In  which  the  hinder 
toe  is  enveloped  in  the  same  web  with  the  three  anterior 


E 


TOUCH.  In  Medicine.  The  belief  in  the  possibility  of 
curing  various  maladies  by  the  touch  has  produced  a 
variety  of  singular  superstitions.  Plutarch  attributes 
singular  virtues  to  the  touch  of  King  Pyrrhus  of  Epirus. 
According  to  Suetonius,  Adrian  and  Vespasian  had  the 
ower  of  curing  various  diseases  in  the  same  manner, 
n  what  period  the  opinion  respecting  the  virtue  of  tbe 
touch  of  the  kings  of  France  and  England  in  curing  epi- 
lepsy, scrophulas,  &c.  had  Its  origin,  It  Is  difficult  to  as- 
certain. Andre  Dulaurent,  chief  physician  of  Henry  I V. 
of  France,  published  a  treatise  on  the  subject.  The  cere- 
mony of  touching,  by  the  kings  of  France,  was  practised 
at  the  four  great  feasts  of  the  year  ;  sometimes  as  many 
as  1500  were  touched  at  a  time.  By  an  odd  etiquette,  the 
Spaniards  had  the  first  rank,  then  other  foreigners,  and 
the  French  but  of  all.  The  formula  used  at  each  Im- 
position of  the  royal  hand  was.  "  I-e  roi  te  louche,  et 
Dieuteguerit."  Polydore  Virgil  attributes  this  virtue  to 
Edward  IV.,  and  all  our  kings  down  to  the  end  of  the 
Stuart  dynasty  touched  for  the  king's  evil.  Much  effi- 
cacy has  been  attributed  in  different  diseases,  particu- 
larly tumours,  5tc,  to  the  touch  of  the  hand  of  a  dead 
body  ;  especially,  according  to  Pliny  and  various  mo- 
dern authorities,  of  one  who  had  died  violently.  We  do 
not  know  whether  the  superstition  Is  yet  extinct  under 
the  Influence  of  which  scrophulous  persons  used  to  have 
themselves  touched  by  the  hands  of  criminals  after  exe- 
cution. Boyle  endeavours  to  explain  away  part  of  the 
miracle  by  attributing  some  virtue  to  the  coldness  of  tbe 
application. 

Tot'CM.  One  of  the  five  senses,  resident  in  the  nervous 
papillae  of  the  skin  ;  it  is  also  the  sensibility  diffused  over 
the  whole  body.  It  Is  much  more  exquisite  In  some  part* 
than  others. 

Touch.  In  Naval  language,  the  calls  are  said  to  touch 
When  Ihe  wind  comes  edgeways  upon  them. 

TOUCH  NEEDLES.  Small  bars,  consisting  of  gold 
and  silver  alloyed  with  various  definite  proportions  of 
copper,  are  thus  termed  by  assayers,  who  use  them  to 
judge,  by  comparing  their  colour  aud  streak  upon  a  piece 
of  hard  black  stone,  surh  as  basalt,  with  that  of  alloys  of 
the  precious  metals,  of  the  relative  quantity  of  gold  or 
silver  in  the  latter.    Hence  also  the  term  touchstone. 

TO  U '  R  M  A  L I N  E .    Thomore  perfect  forms  of  schorl 

K under  this  name.  It  U  the  luncurium  of  the  ancients, 
i  chief  constituents  are  silica  and  alumina,  with  almut 
10  per  cent,  of  soda,  and  a  little  oxide  of  manganese  and 
of  iron.    The  transparent  coloured  varieties  are  some- 
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TOURNAMENT. 

d  for  experiments  on" the  polarization  of  light 
TO  URN,  In  Law,  was  the  turn  or  circuit  aaew-r 
made  thrice  every  year  by  the  sheriff,  for  the  p»r» 
of  holding  In  each  hundred  tbe  great  court  leet  ct  i 
county.    The  jurisdiction  exercised  by  tbe  sberf 
his  tourn  extended  by  the  common  taw  to  the  cogwisaa 
of  all  offences  not  capital ;  but  sheriffs  are  pro4ut*?*«; 
Magna  Charta  from  holding  any  pleas  of  the  cruwa  ; 
which  they  had  a  pecuniary  interest  in  procuring  i  > 
vlction ;  while  a  better  tribunal  was  at  the  aaese  : 
supplied  by  the  establishment  of  annual  cirvnti*. 
tourn,  though  never  disallowed  by  law,  ha*,  wkk  c 
curtailment  of  its  jurisdiction,  and  tbe  ahandosnr--ru 
the  leet  as  a  registry  of  pledges,  long  fallen  into  d*«»«- 
and  the  right  of  the  jury  or  suitors  at  tbe  tours  t»  p» 
sent  nuisances,  or  convict  of  minor  oflcocrs,  has.  • 
other  functions  of  courts  leet,  been  transierred  t  . 
quarter  sessions. 

TOU'RNAMENT  (in  modern 
or  TOURNEY  ;  i 


icoutiter  of  two  knif 
of  exercise  ;  the  tournament^  an  assembly  held  f 
purpose  of  exhibiting  such  justs,  or  tbe  etscouc^:* 
several  knights  on  a  side.  The  earlier  toumaremts 
highly  dangerous  and  sanguinary   sports.     The;,  s  - 
performed  with  the  ordinary  weapons  of  uanare. 
lance  and  the  sword ;  and  tbe  combatants  bad  »«uv  3* 
strength  of  their  armour  to  rely  on  for  their  oefroc  r 
was  a  recognised  custom,  according  to  M  error*.  tif«*?  . 
Ancient  Armour),  that  whoever  slew  or  disabled  u 
versary  in  the  tournament  was  indemnified  uw  >- 
consequences.    The  account  of  the  tournament  p-  : 
by  the  Count  of  Chablais  In  Savoy  to  Edward  I.  oc  be 
return  from  Palestine  to  England,  as  given  by  Thorsa*  <. 
Walslngham,  represents  a  sort  of  violent  melee,  tn 
knights,  sqmres,  and  archers  w 
endeavouring  to  unhorse  the 
footmen  by  every  possible 
time  this  chivalric 
minute  regulations 
the  danger  and  insured  the 

English  Stattua  Ant  rum  de  Jurnr<sment:s  art' 
by  Dr.  Me) rick  to  the  )car  1»V   (See  SstwTV-Pau^t 
■  Impartial  taste,"  says  Gibbon,  "  must  prefer  a  Gua- 
tournament  to  the  Olympic  games  of  classic  antit^u: 
( Decl.  and  Fail,  ch.fiO. ) 

In  tournaments,  when  under  the  strict  regularise  ■-■ 
knightly  usage,  two  sorts  of  arms  were  employed  :  ti^' 
expressly  made  for  the  purpose,  vis.  lances  with  bmt 
heads  of  iron  ;  and  the  ordinary  arms  of  warfare,  tersrv 
"  armes  a  out  ranee,"  which  were  only  eniplovvd  by  vwt 
champions  as  were  desirous  to  signalize  lbrra*eH**>  ' 
a  more  than  ordinary  degree,  and  frequently  werr  tut 
permitted  by  the  judges  of  the  tournament.  E*rn 
knight  attending  was  required  to  show  his  noble  dm* 
aud  rank,  as  a  title  to  admission.  These  were  at  ara 

Koclalmed  by  the  heralds  with  sound  of  trumpet  -. 
nee  the  word  blazonry,  which  signifies  tbe  correct  * 
ciphering  of  tbe  heraldic  symbols  on  a  coat  of  arssv 
is  derived  by  some  from  the  German  blase*,  tc 
Afterwards,  when  armorial  bearings  became  general.  ti* 
shield  of  the  knight  gave  token  of  his  rank  aad  to 
The  attendance  of  ladies  at  the  tournaments,  thru  Cj- 
tributlou  of  prizes  to  those  who  had  borne  tbenucitri 
best,  arming  and  unarming  tbe  knights,  \c,  are  varus* 
romantic  circumstances  welt  knowu  to  the  reader  << 
chivalric  legends  ;  but  they  must  not  be  supposed  U>  h»w 
been  the  necessary,  or  even  usual  accomp^iii»ee*j  si 
these  knightly  sports,  at  least  until  a  later  age,  whra  the 
taste  for  gallantry,  combining  with  that  for  show  and  spec- 
tacle, turned  these  military  exhibitions *>f  skill  into  Ixck 
more  than  gorgeous  pageants.  When  we  arrive  at  Ust 
reigns  of  Edward  III.  and  Henry  V.,  we  find  the  j-.t« 
usually  held  in  honour  of  ladies,  and  every  knight  h-jsl 
to  possess  in  reality  or  in  show  a  dame  of  his  azTectx;-*. 
for  whose  sake  all  his  deeds  of  chivalry  were  per:orw«4. 
Dr.  Mcyrick  quotes  from  a  manuscript  of  tbe  reig*i  sf 
Elizabeth  the  ordinances  of  juste*,  made  by  John  h\i  J 
Worcester,  constable  of  England,  in  the  sixth  year  si 
Edward  IV.;  from  which  it  appears  that  the  las  of  y*t* 


had  become  by  that  tune  the  subject  oi  very  minute  re- 
gulation.  The  pri«e  belonged  to  him  who  brok*  re  * 
spears  "  as  they  ou*ht  to  he  broken  ;"  i.  e.  on  the  head  w 
body  of  the  antagonist.  From  Stow  we  find  that  the  u»U 
erected  in  Smithneld  in  1467,  w  hen  the  Bastard  of  Bur- 
gundy challenged  Lord  Scales,  were  iso  feet  In  ktytfc 
By  260  in  breadth  :  these  champions  rode  at  each  atSre 
two  days  with  s|>ears,  and  on  the  third  encountered  cs 
foot  with  pole-axes.  In  the  reign  of  Henry  VIIL.  vhea 
the  real  spirit  of  chivalry  was  far  advanced  in  Its  deda^ 
the  tournament  was  Invested  almost  wholly  srun  iSt 
character  of  a  court  pageant,  but  celebrated  with  * 
degree  of  splendour  and  costliness  scarcely  equalled  ia 
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TOURNIQUET. 

former  times.  The  famous  volumes  of  woodcut*  of  the 
fume  period,  styled  the  Triumph*  of  Maximilian,  show 
that  it  was  as  favourite  and  almost  as  magnificent  a 
spectacle  at  the  court  or  Germany.  The  tragical  death 
af  Henry  II.  of  France,  in  consequence  of  a  blow  re- 
reived  In  a  tournament,  is  well  known,  and  was  the 
ante  of  the  final,  although  only  gradual  abolition,  of 
his  knightly  amusement;  which  was  revived  at  inter- 
•rals  in  court  solemnities  in  the  seventeenth  century,  but 
ather  as  a  memorial  of  past  times  than  as  a  subsisting 
uid  popular  custom. 

The  revival  of  the  tournament  was  recently  attempted 
n  the  west  of  Scotland  by  the  Earl  of  Eglinton  ;  but 
we  scarcely  suppose  that  the  success  of  that  attempt  was 
either  commensurate  with  its  deserts,  or  was  such  as  to 
nduce  any  party  to  renew  it.  At  the  court  of  Wurtem- 
>urg  tournaments  are  not  unfrequently  exhibited  at 
bis  day. 

Sec  Saintc-Palaye,  Mnnoiret  rur  la  Chevalerie  ;  Tur- 
ner's History  (Middle  Ages),  vol.  i.  p.  472.;  Hist,  de  I  Ac. 
Us  lnscr.  vol.xix.;  and  Walter  Scott's  admirable  de- 
nization in  Iranhoe,  which  gives  a  more  vivid  idea  of 
he  tournament,  with  all  its  variety  of  martial  exercises, 
han  any  serious  work  extant. 

TOU'RNIQUET.  (Fr.)  A  bandage  which  may  be 
igbtencd  to  any  extent  by  means  of  a  screw,  so  as  to 
•xert  pressure  upon  a  cushion  and  compress  the  arterial 
runks  to  which  it  is  applied  :  it  is  chiefly  used  to  pre- 
sent hemorrhage  in  the  operations  of  amputation. 

TOW.  To  draw  a  vessel  along  by  a  rope.  As  t" 
owed  affects  the  motions  of  the  other,  much  i 
s  required  on  her  part  to  second  the  Intentions  of  the 
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TOWER.  (Lat.  turris.)  In  Architecture,  a  lofty 
Miilding.  square,  polygonal,  or  circular  on  the  plan,  and 
»ften  consisting  of  several  stories.  The  tower  of  a 
rhurch  is  that  part  which  contains  tho  bells,  and  from 
arbich  the  steeple  rises. 

TOWERS,  ROUND.  In  Ireland,  remarkable  edi- 
ices  of  extreme  at  tiquity,  of  which  the  origin  has  per. 
jlexed  antiquaries  to  an  unexampled  degree.  They 
ire  tall  narrow  edifices,  varying  in  height  from  80  to 
i  .'it  feet.  That  at  Kildare,  we  believe,  is  the  highest ;  cy- 
indrical  in  shape,  with  a  door  §  or  10  feet  from  the 
rround,  and  narrow  apertures  at  the  top.  There  are 
*  -two  of  these  curious  relics  ascertained  to  exist  in 
Ireland  ;  and  two  in  Scotland,  at  Abernethy  and  Brechin. 
They  cannot  have  been  watch-towers,  their  position 
x  »ng  generally  low  ;  nor  belfries,  their  shape  and  con- 
struction rendering  such  a  supposition  impossible,  al- 
bough  some  appear  to  have  been  used  in  that  way  in 
ater  times  ;  and  the  notion  that  they  were  places  of  con- 
incment  for  penitents  or  hermits  seems  extravagant. 
Common  belief,  however,  attaches  to  them  an  ecclesias- 
ical  origin  and  use  ;  and  the  well-known  passage  of 
fiiraldus  (  ambrensis,  a  writer  of  the  12th  century  (who 
lays  that  the  fishermen  of  Lough  Neagh  reported  that  in 
:lear  weather  remains  of  buildings,  and  among  others 
round  towers  of  the  country  fashion,  were  seen  at  the 
< i* torn),  necessarily  implies  a  greater  antiquity.  Irish 
intiquaries,  however,  as  may  be  supposed,  have  lux- 
j  r  la  ted  in  hypotheses  connecting  them  with  ancient  forms 
>f  pagan  worship ;  such  as  the  pyrolatry  of  the  Persians, 
:he  Phallic  rites,  Ac.  ( See  Moore's  History  of  Irtlawl, 
fol.i.cb.2.,  for  a  variety  of  these  opinions,  and  their 
suthors.) 

TOXICOLOGY.  (Gr.  r*&x*t.  poison.  ar.t  Xtyt, 
t  discourse.)  Poisons  have  been  divided  by  Orfila 
ind  Christison  into  irritants,  narcotics,  and  narcotico- 
icrids :  the  first  class  including  those  whose  sole  or 
.n  dominating  symptoms  are  those  of  irritation  or  in 
1am  mat  ion  ;  the  second,  those  which  produce 
ielirium.  and  other  affections  of  the  brain  and 
iy stem  ;  and  the  third,  those  which  are  of  a  mixed 
-acter.  *> 

The  chief  effects  of  irritants  arc  upon  the  alimentary 
•anal,  exciting  inflammation,  and  sometimes  ulceration 
>f  the  tongue,  fauces,  and  oesophagus,  difficult  deglu- 
ition,  nausea,  vomiting,  and  heat  and  pain  of  the  sto- 
nach,  with  more  or  less  tension  of  the  abdomen,  and 
•  no  on  pressure.  The  sickness  is  generally  accompanied 
>y  extreme  anxiety  and  anguish,  and  the  matters  vomited 
xmsist,  in  the  first  instance,  of  any  food  that  may  have 
jem  in  the  stomach,  with  portions  of  the  poison  itself, 
mil  afterwards  of  viscid  mucus,  often  streaked  with 
jlood  and  tinged  with  bile ;  the  pain  afterwards  extends 
hroughout  the  intestines,  and  mucous,  bilious,  and  often 
jloody  diarrhoea  succeeds.  The  skin  is  cold  and  clammy, 
:he  pulse  quick  and  feeble,  the  breathing  often  difficult, 
ind  the  countenance  expressive  of  extreme  anxiety. 

Sarcotic  poisons  induce  a  train  of  symptoms  of  a  very 
iistinct  character:  headach,  vertigo,  confused  vision, 
stupor,  convulsions,  paralysis,  and  coma,  are  their  leading 

riolence,  or 


is  usually  attend 

generic  character  of  the  symptoms,  which  assist  the  ex- 
s^rk'wafd^practitioner  not  only  In  determining  the  nature 


of  the  poison,  but  in 
and  those  of  dii 


The  symptoms  of  the  narcotico-acrid 
consist  or  those  of  the  two  former  classes 
are  often  of  a  very  complicated  character  ; 
part,  however,  their  narcotic  and  irritant  e 
to  be  incompatible. 


sually 
pretlo- 


ln  the  following  tabular  view  of  the  principal  poisons 
of  the  above  classes,  they  are  enumerated  in  the  order  in 
which  they  arc  described  by  Dr.  Christison,  to  whose 
Treatise  on  Poisons  the  reader  is  referred  for  details 
which  would  be  quite  incompatible  with  the  space  which 
can  be  allotted  to  the  subject  in  this  work.  Under  the 
heads,  however,  of  many  of  the  individual  substances 
mentioned  in  the  following  list,  we  have  elsewhere  given 
particulars  respecting  their  composition  and  properties, 
and  sometimes  referred  to  their  toxicological  history. 

I.  Irritant  Poisons. 

Arsenic  and  its 
Mercurial  compounds 
Salts  of  cooper. 
Antimonial 
Salts  of  tin. 
Salts  of  gold. 
SalU  of  silver. 
Salts  of  bismuth. 
Salts  of  chromium. 
Ammonia  and  its  salts.         Salts  of  sine. 
Alkaline  sulphurcts.  Lead  poisons. 

Darytes.  Diseased  and 

Vegetable  acrids.  inal  matter. 

Cantharidcs. 
Venomous  serpents. 


Mineral 
Phosphorus. 
Acetic  acid. 
Oxalic 
Fixed 
Nitre. 


Opium. 


Lactuca. 

Sol, 


II.  Narcotic  Poisons. 

Hydrocyanic  acid. 
Carbazotic  acid. 


III.  Na 

Nightshade. 
Thnrnapple. 
Tobacco. 
Hemlock. 
Monkshood. 
Hellebore. 
Squill. 
Meadow 


acrid  Poisons. 
Mr)  cnnia. 


Cocculus 
Upas. 

Poisonous  fungi. 
Poisonous  grain. 
Alcohol. 
Ether. 


The  treatment  of  cases  of  poisoning  roust,  of  course, 
vary  with  the  nature  of  the  poison,  the  quantity  taken, 
and  tho  peculiarities  of  the  individual.  In  almost  all 
cases,  copious  vomiting  should  be  excited  as  soon  as  pos- 
sible by  tickling  the  throat,  and  by  emetics,  such  espe- 
cially as  sulphate  of  sine,  or  ipecacuanha  with  emetic 
tartar  ;  the  former,  however,  in  ten. grain  doses  dissolved 
In  a  little  warm  water,  and  repeated  every  ten  or  fifteen 
minutes  till  it  freely  operates,  is  generally  most  effectual. 
The  use  of  the  stomach-pump  should  also  be  resorted  to. 
The  vomiting  should  be  kept  up,  and  the  stomach  washed 
out  with  bland  albuminous  or  mucilaginous  fluids,  such 
as  milk,  barley-water,  flour  and  water,  or  thin  paste,  Ac.  ; 
sometimes  sugar  and  water. 

The  following  is  a  short  summary  of  the  antidotes 
which  may  be  resorted  to.  in  reference  to 
poisons.     ITiey  should,  of  course,  be 
speedily  as  possible. 

I.  For  Mineral  Acids,  or  Acetic  and  Orotic  Acid: 

;  followed  by 


milk,  and  white  of  egg  mixed  with  water. 

2.  Alkalies,  Soda,  Potash,  Ammonia,  Ac:  Vinegar,  or 
any  mild  acid  and  water,  or  even  very  dilute  mineral 
acids,  such  as  water  acidulated  by  tiictn  ;  olive  oil, 
almond  oil. 

3.  Arsenic :  Emetics ;  and  then  milk,  gruel,  thick 
barley-water,  and  other  similar  diluents,  in  large  quan- 
tities. 

4.  Corrosive  Sublimate :  White  of  egg  and  water  ; 
milk  and  cream  ;  decoction  of  cinchona ;  iufusiun  of 
galls. 

5.  Sulphate  of  Copper  and  other  Cupreous  Poisons  ; 
Sugar  and  water  ;  white  of  egg  and  water. 

6.  Antimonial  Poisons  :  Warm  milk,  gruel,  or  barley- 
water  ;  infusion  of  galls  ;  decoction  of  cinchona. 

7.  Nitrate  of  Silver  :  Copious  draughts  of  warm  salt 
and  water. 

H.  Sulphate  of  Zinc :  Solution  of  carbonate  of  soda 
in  water,  with  milk,  and 


of  Lead :  Emetics ;  solution  of  sulphate 
of  soda  in  water  ;  milk  :  white  of  egg  and  water. 
10.  Opium  and  its  Preparations :  Emetics ;  strong 
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TOXODON. 

coffee ;  dashing  cold  water  upon  the  face  and  breast ; 
preventing  torpor  by  forced  exercise. 

11.  P rustic  Acid :  Ammonlacal  stimulants  cautiously 
applied  to  the  nose  ;  ammonia,  or  sal  volatile.  In  repeated 
small  doses  ;  small  doses  of  solution  of  chlorine  in  water ; 
•mall  doses  of  chloride  of  lime  in  water. 

VI  Strychnia  and  Vegetable  Alkaloid*  :  Infusion  of  gall 
nuts  ;  decoction  of  cinchona ;  emetics. 

TO'XODON.  (Gr.  ts£m,  a  bow,  and  •imn,  a  tooth.) 
An  extinct  genus  of  quadruped  connecting  the  Pachy. 
dermal  with  the  Rodent  order,  and  distinguished  by  the 
curved  form  of  all  Its  teeth.  The  only  known  species, 
Owen,  was  as  large  as  the  hippopo- 
i  appears  to  have  been  restricted  to  the  warmer 
parts  of  South  America. 
TO'XOT.E.  (Gr.TffN.ato.)  In  Greek  Military 
r,  bowmen.  In  the  Plays  of  Aristophanes,  the 
mentioned,  like  the  French 
kind  of  police,  employed  to  keep  order  tn  the 
of  the  people  and  on  other  public  occasions. 

TRA'BEA.  In  Roman  Antiquities,  the  robe  used  at 
first  hy  the  kings,  but  afterwards  by  consuls  and  augurs. 
The  purple  train- a  was  used  only  on  the  occasion  of  great 
sacrifices.  The  second  sort,  of  purple  and  white,  was 
commonly  worn  by  consuls  on  state  occasions.  A  third, 
of  purple  and  scarlet,  was  the  dress  of  the  augurs. 

TRABEA'TION.  (Lat.  trabes,  a  beam.)  In  Archi- 
tecture, the  same  as  entablature ;  which  see. 

TRA'CHEA.  (Gr.  t»«^h«. from  rtrnx^t.  rough.)  The 
windpipe.  A  cartilaginous  and  membranous  tube  through 
which  the  air  passes  Into  and  out  of  the  lungs.  Its  upper 
extremity  Is  called  the  larynx,  and  consists  of  five  carti- 
lages. The  uppermost  forms  a  kind  of  valve  at  the  mouth 
of  the  larynx  or  glottis,  and  is  called  the  epiglottis.  :  it 
closes  the  passage  in  the  act  of  swallowing.  The  sides  of 
the  larynx  are  formed  by  the  aretenoid  cartilages,  and 
the  anterior  part  of  the  thyroid  and  cricoid  or  annular  car- 
tilages: these  may  be  felt  under  the  skin  In  the  front  of 
the  neck.  These  cartilages  are  united  by  elastic  liga- 
ments, and  arc  acted  u|>on  by  appropriate  muscles,  so  as 
to  modify  the  dimensions  and  form  of  the  aperture  in  the 
art  of  speaking  :  they  are  moistened  by  a  mucous  secre- 
tion. The  canal  from  the  larynx  downwards  Is  called 
trachea,  till  it  divides  Into  two  bronchia  opposite  the 
fourth  or  fifth  dorsal  vertehra.  They  are  kept  open  for 
the  free  passage  of  the  air  by  their  elastic  cartilaginous 
texture,  which  consists  of  rings  with  intervening  mem- 
brane and  muscular  fibres. 

TttACHE/K,  in  Botany,  are  what  are  now  called  spiral 
vessels,  which  received  that  name  in  consequence  of 
their  being  considered  the  respiratory  tunes  of  plants. 
Trachenchyma  i*  a  tissue  composed  of  trachea*. 
TRA'CHE  ARIES,  Trachearia.  (Gr.  r;«ti/«,  the 
r.)    The  name  of  an  order  of  the  class  Arach- 

by  means  of  tra- 


TRACHE'LIDANS.  Traehelida>.    (Gr.  rf«^Xs<.  a 
of  a  family  of  Coleopterous  insects, 


which  have  the  head  supported  on  a 


comprising  thi 
kind  of  pedicle  or  neck. 

TRACHE'LIPODS,  Trachelipoda.  (Gr.  T(ttXs,>.f, 
and  jt»w.  a  foot.)  The  name  given  by  Lamarck  to  an 
order  of  Mnllusks.  comprehending  all  those  which  have 
a  free  and  flattened  foot  attached  to  the  under  side  of 
the  part  of  the  body  which  he  considers  as  analogous  to 
a  neck.  The  order  corresponds  nearly  with  the  Pcctlnl- 
branchlate  Gasteropods  of  Cuvier. 

TRACHEOCELE.  (Gr.  T«*yn«,  and  mnXn,  a  tu- 
mour.) A  tumour  upon  the  trachea  ;  an  enlargement 
of  the  thyroid  gland.   See  Bronchockle 

TRACHEO'TOMY.  (Gr.  r;«>u*.  and  rtu»st,  I  cut.) 
The  operation  of  making  an  opening  into  the  trachea  in 
cases  of  threatened  suffocation. 

TRACHl'NUS.  (Gr.  Tf«r«,  rough.)  A  genus  of 
spiny-finned  fishes,  characterised  by  their  compressed 
body  and  approximated  eyes  :  two  dorsal  fins  ;  the  first 
short,  and  with  spinous  rays  ;  the  second  long,  and  with 
flexible  rays.  The  anal  fin  is  very  long ;  the  operculum  is 
*  with  a  long  spine  directed  backwards.    By  the 


wounds  which  the  species  of  Trachinus,  usually  called 
wecvers,"  Inflict  with  their  opercular  spine,  they  have 
become  formidable  to  fishermen  of  all  nations  ;  and  it  is 
said  that  the  French  have  a  police  regulation,  by  which 
the  fishermen  are  directed  to  cut  off  the  spines  before 
they  expose  the  fish  for  sale. 

TBACHMTIS.    Inflammation  of  the  trachea. 
TRA'CHYTE.    (Gr.  r<*y»r,  rough.)    A  variety  of 
lava  which  is  .often  porphyritic,  and  when  containing 
hornblende  and  augite  passes  into  the  varieties  of  trap 
celled  basalt,  greenstone,  dolerite,  &c. 

TRACT,  TREATISE.  In  Literature,  both  originally 
from  the  same  Latin  word  tractatus  ;  the  latter  through 
the  French.  It  would  be  difficult  to  assign  any  reason 
for  the  difference  in  signification  between  two  words 
Identical  in  origin  and  etymological  meaning  ;  but  the 
first  is  now  commonly  used  to  describe  short  compositions. 
In  which  some  particular  subject  is  "  treated,"  generally 
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TRADITION. 

in  the  form  of  a  pamphlet ; 
works. 

TRA'CTION.  (Lat.  traho.  /  «fr**r.>  The  ar?  - 
drawing,  or  state  of  being  drawn.  In  Mechanics.  *r- 
angle  of  traction  is  the  angle  which  the  direction  of  l*- 
power  makes  with  a  given  plane. 

TRACTORS.  METALLIC.    Small  bars  of  e^tr 
which  were  supposed  to  possess  certain  magnetic 
and  to  cure  painful  affections  and  tumours  be  : 
drawn  over  the  part.   They  bore  the  name,  of  eher  'n. 
ventor,  Perkins,  and  were  in  considerable  v*->coe  *t»*s 
thirty  years  ago.   A  number  of  wonderful  cures,  ho-we*'- 
haviiig  been  attested,  which  were  performed  trt  «*»•? 
of  spurious  wooden  tractors,  the  Imaginary  virtue  at 
magnetic  or  metallic  fell  into  disrepute,  and  then  tsav 
oblivion. 

TRA'CTORY.  or  TRA'CTRIX     (Lat.  trabT 
dratr).  In  the  geometry  of  curve  lines,  is  the 
characterised  by  this  property,  that  the  tangent  ei  s'vj.. 
equal  to  a  given  line.    It  was  called  the  tractwrr 
Huygens,  because  It  may  be  considered  as  desert-; 
mechanically  by  a  small  weight  attached  to  one  en*>- 
mlty  of  a  thread,  while  the  other  extremity  f«  dr»v* 
along  a  given  straight  line.    But  in  order  that  the  no* 
may  be  described  in  this  manner.  It  is  necessary  to  ex- 
pose the  friction  of  the  plane  of  traction  to  be  intxt- 
or  at  least  to  destroy  at  every  instant  the  movBeetf"- 
which  is  generated  by  the  motion  of  the  small  we'.-- 
otherwise  the  direction  of  the  motion  of  the  deseri^f'r 
point  would  not  be  a  tangent  to  the  curve.    The  f-»- 
tory  has  much  analogy  with  the  logarithmic  wh«**  i»' 
tangent  is  constant.    The  evolute  of  the  curve  •«  t:* 
common  catenary.    (D'Alembert,  En 
Peacock's  Examples,  p.  174.) 

TRADE.    See  Commexck. 

TRADK  WINDS,  are  winds  which  i 
and  often  a  little  beyond  it.  blow 
same  quarter,  varying,  according  to  i 
N.  E.  to  S.  E. 

The  cause  of  this  wind  is  to  he  ascribed  principal  rr  - 
the  high  comparative  temperature  of  the  torrt.l  r 
combined  with  the  rotation  of  the  earth  from  W.  u.  F 
The  heated  air  at  the  surface  ascending  into  the  h:er.- 
regions  of  the  atmosphere,  its  place  is  supplied  by  tk* 
colder  air  rushing  from  the  poles  ;  which  also  becnn 
rarified,  ascend*  In  Its  turn,  and  is  carried  in  the  oppr 
regions  towards  the  poles  to  supply  the  stream  of 
under  current:  these  under  polar  currents  moving  >n  pr^ 
gress  towards  the  equator  from  the  zones  where  the 
earth's  motion  is  slower  to  others  where  it  is  sb»t 
rapid,  acquire  an  apparent  relative  motion  in  a  wesrer'ir 
direction.     The  currents  from  the  two  hemisptvre? 
meeting  near  the  equator,  their  meridional  motion*  xrr 
there  destroyed,  and  they  therefore  advance  together 
with  the  remaining  motion  from  the  eastward  round  ir* 
globe.    The  regularity  of  the  trade  winds  i*  di*tuTi*^H  ; 
some  places  by  local  causes,  and  chiefly  by  the  stipensr 
rarefaction  of  the  air  over  land  heated  by  the  sqb'i  rayv 
They  extend  farther  to  the  northward  or  southward  ac- 
cording as  the  sun's  declination  is  north  or  south  ;asvi  j- 
some  places  they  become  periodical,  blowing  one  hair  ef 
the  year  In  one  direction,  and  the  other  half  in  the  i 
site  one.    (See  Monsoon.)    In  the  gi 
however,  the  trade  wind  blows  with  a  i 
breece  all  the  year  round.    The  name  of  i 
was  given  them  from  their  important  influence  ia  navi- 
gation.  See  Winds 

TRADI'TION.  (Lat.  trndn,  1  deliver.)  A  truth 
doctrine  or  fact,  delivered  or  handed  down  to  one  froz 
another,  and  received  on  the  faith  that  the  first  to  w-feoo 
it  was  so  delivered  received  it  from  an  authentic  sourw. 
In  common  language,  the  word  is  used  to  signify  reewvi* 
of  facts  preserved  in  the  memory  of  successive  person* 
or  generations  only,  and  not  committed  to  writing.  ! - 
Theology,  tradition  means,  generally.  tssnt  body  of  dex- 
trine ana  discipline  supposed  to  have  been  pot  forth 
our  Saviour  or  his  inspired  Apostles,  and  not  committed 
to  writing  ;  and  thus  the  worn  is  used  in  a  contrarr  i 
from"  Scripture."  And  such  traditions  are  of  t« 
tradition  of  doctrine  (such  as  that  of  the  Trinity), 
is  commonly  said  to  be  < 
proved  bv  Scripture ;  an 
nies.  called  by  Hooker  » 
"  ordinances  made  in  the  prime  of 
established  with  that  authority  which  Christ  has  ittt 
his  church  in  matters  indifferent,  and.  on  that 
atlon,  requisite  to  be  observed  till  like  at 
cause  to  alter  them."   (  Red.  Pol.  v  ••:>.» 

It  ts,  of  course,  impossible  to  deny  that  Revelation  hut 
have  been  communicated  to  man  In  this  manner,  as  wet!  *» 
In  the  form  of  Scripture.  Therefore,  when  a  Protest*  x 
asserts  that  Scripture  is  the  only  rule  of  faith,  be  mutt 
mean  this  only,  that  the  evidence  on  which  Scripture 
rests  Is  solid,  while  no  particular  tradition  has  mltcieat 
evidence  to  support  it ;  for  if  any  tradition  had  t-vtdeooe 
to  support  It.  there  can  be  no  a  priori  reason  asaigived 
why  it  should  not  be  as  binding  as  any  Scripture.  I 
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nake  no  scruple  to  grant,"  tars  the  high  church  writer 
iaramoud,  "  that  apostolical  traditions,  such,  as  are 
ruly  to,  as  well  as  apostolical  writings,  arc  tonally  the 
natter  of  that  Christian's  belief,  who  is  equally  secured 
>y  the  fidelity  of  the  conveyance  that  as  the  one  is  apos- 
olical  writing,  so  the  other  Is  apostolical  tradition  :  "  one 
>f  those  unmeaning  phrases  which  are  of  such  common 
iccurreuec  in  this  widely  spread  controversy  ;  for  the 
mly  real  questions  are,  whether  we  can  be  "  eqiially 
ecured  by  the  fidelity  of  the  conveyance."  in  the  case  of 
r.idition  and  of  Scripture  ?  and,  secondly,  who  is  to  be  the 
udge  for  us  what  is  authentic  tradition  and  what  is  not  ? 

In  the  latter  question  lies  the  real  difference  on  this 
ubject,  between  Humanist  and  Protestant.  The  former 
tolds  tradition  of  equal  authority  with  Scripture  .  but 
lien  he  also  holds  that  the  church,  that  is.  the  pope, 
rlth  or  without  a  council,  is  the  authoritative  declarer 
>f  trail  it  ion. 

It  is  curious  to  observe  that  at  the  Council  of  Trent 
his  fundamental  difficulty,  namely,  who  is  to  say  what 
»  tradition  and  what  is  not,  struck  the  minds  of  the  dU 
'iues  who  were  contending  to  fix  the  doctrine  of  tiie 
Catholic  church.  They  were  probahly  hardly  agreed  as 
o  the  form,  rather  than  the  substance,  of  its  solution. 
'  All  agreed,"  says  Paolo  Sarpi,  "that  Christian  faith 
<  contained  partly  In  Scripture  and  partly  in  tradition. 
i'.'a.  some  said  more  :  that  tradition  was  the  only  found- 
ition  of  the  Catholic  doctrine :  for  the  Scripture  itself  is 
iot  believed  but  by  tradition."  But  Viccnio  Lanello,  a 
Franciscan  friar,  thought  "  that  they  ought  first  to  treat 
.f  the  church,  which  is  a  more  principal  foundation  ;  " 
Scripture  itself  Is  founded  upon  it,"  according 
Augustin's  saying,  and  "  that  no  use  can  bo 
of  tradition*,  except  by  grounding  them  upon  the 
authority."  But  nis  opinion  had  no  followers, 
objected  that  the  synagogues  of  the  heretics 
vould  also  arrogate  the  authority  of  a  church."  Others 
lumght  that  the  authority  of  the  church  was  sufficiently 
leclared  already.  (Book  2.)  Perhaps  some  confusion 
rould  have  been  avoided  if  the  fatiier's  suggestion  had 
•revailed :  but  there  is  no  doubt  that  the  Romanist,  by  Ira- 
lition,  means  tradition  declared  to  be  such  by  the  church. 

Protestants,  on  the  other  hand,  without  laying  it  down 
a  a  doctrine  that  tradition  Is  equal  to  Scripture,  have, 
n  general,  assented  to  the  proposition  that  an  authentic 
r million  of  doctrine  is  binding  ;  but  on  the  question, 
■  fi.it  is  the  authority  competent  to  pronounce  a  tradition 
.uthenUc,  they  have  wandered  strangely  Indeed,  from  a 
fluctancc  to  admit  to  its  full  extent  that  very  right  of 
on  which  they  founded  their  dissent 
is  peculiarly  the  ca«c  with  those 
efonned  divines  who  dislike  parting  with  the  title 
CathoUe." 

When  the  early  Reformers,  especially  those  of  the 
,tithcran  and  Anglican  schools,  attacked  a  doctrine  or 
•ractlce  of  Home,  their  first  endeavour  w  as  generally  to 
how  that  it  was  not  scriptural ;  their  second,  that  it  was 
iot  ancient,  i.  e.  did  not  rest  on  tradition.  For  this 
'tirpose,  they  opposed  to  the  authority  of  the  church, 
.»  it  existed  In  their  day,  the  authority  of  early  fathers 
nd  councils,  as  expounding  the  belief  of  an  earlier  age. 
Thus  they  recognised  the  right  of  private  judgment  to 
tj  the  authority  of  the  existing  church  by  comparing  it 
nth  authorities  of  earlier  times  ;  they  permitted  each 
ndividual  to  apply  for  himself  the  historical  test.  But 
t  the  same  time  they  denied,  more  or  less  directly, 
he  right  of  private  judsrmcnt  to  go  further,  and  criticise 
tic  ancient  authority  itself;  to  examine,  for  Instance, 
,  h.  ther  a  doctrine  acquiesced  In,  in  the  fourth  century, 
light  not  have  been  altogether  unknown  to  the  first; 
.bother  corruption  in  the  church  may  not  have  com- 
MDCed  at  so  very  early  a  period  as  to  Invalidate  greatly 
iie  testimony  even  of  the  oldest  father;  and,  lastly, 
.  'tier  traditions,  resting  on  high  historical  authority, 
rr  or  are  not  consistent  with  Scripture.  And  even  to 
lie  present  day,  the  high  church  school  of  Anglican  di- 
mity does  practically  consider  all  these  as  points  with- 
>it  the  reach  of  private  judgment. 
Now  this  we  cannot  but  think  an  untenable  position, 
•tit her  the  church  has  and  always  had  authority  to  de- 
late to  us  what  is  tradition,  or  it  has  not.  If  it  had, 
lien  the  Reformation  was  an  unlawful  thing  ab  initio; 
nd  no  church  commencing  in  schism  can  be  said  to 
iave  a  pure  and  real  existence.  If  it  had  not,  then  each 
nan,  in  the  last  resort,  must  judge  for  himself  of  the 
uthenticity  of  what  Is  propounded  to  him  as  tradition, 
le  will  be  bound  to  judge  with  humltty.  respect,  and 

ultimately  to  the 


but  the 
jrum  of  his  proper 
He  will,  therefore,  feel  it  necessary  to  examine  the 
alue  of  the  evidence  for  the  doctrines  or  rules  of  dls- 
ipline  presented  to  him  as  traditional,  by  the  same 
■rlnciples  of  crltlcUm  which  he  would  applir  to  other 
estiraony  ;  not  receiving  all  in  the  mass,  on  the  faith  of 
■lv  alleged  adoption  of  it  by  the  church.  For  example, 
te'flnds  that,  scarcely  two  centurie*  after  thv  lifetimes  of 
!u>  AposthM,  several  hundred  bishops,  convened  from 
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all  parts  of  Christendom,  at  the  Council  of  Nice,  de- 
clared that  the  doctrine  of  the  Trinitr.  as  embodied  in 
the  creed  of  that  council,  had  been  "  banded  down  "  in 
their  respective  churches  from  the  beginning.  He  ac- 
cepts this  as  evidence  of  the  highest  authority  to  show 
that  there  was  an  oral  teaching  of  that  doctrine  by  the 
Apostles  and  their  successors,  corresponding  with  the  in- 
dications afforded,  but  not  expanded  into  the  same  explicit 
form,  iu  Scripture.  But  when  he  is  required  to  receive 
the  doctrines,  for  instance,  of  the  Apostolical  succcs*ion 
as  commonly  understood,  or  of  the  sanctity  of  celibacy, 
or  the  use  of  language  widely  deviating  from  that  of 
Scripture  respecting  the  Sacraments,  on  the  ground  that 
these  are  "  tradition.."  be  holds  himself  at  liberty  to  In- 
quire, first,  whether  the  language  of  fathers  and  councils 
respecting  them  is  distinct  and  consistent,  when  freed 
from  rhetorical  exaggeration ;  next,  whether  it  is  not 
least  strong  in  the  age  nearest  the  Apostles,  and  Increases 
in  force  as  we  proceed  lower ;  and,  lastly,  whether  on 
all  these  subjects  their  testimony  was  not  likely  to  be 
warped  by  the  ordinary  causes  of  error  which  throw  dis- 
credit on  witnesses,  and  from  which  we  have  no  right 
whatever  to  imagine  the  Christian  writers  of  the  fourth, 
third,  or  second  centuries  exempt ;  such  as  the  ambition 
of  the  clergy,  the  tendency  to  admit  gnostic  and  heathen 
influences,  and  the  deficiency  in  solid  judgment  and 
reasoning  power  which  characterised  the  educated  men 
of  those  ages.  Again  ;  he  «ill  not  be  influenced  by  the 
common  Romish  argument  already  alluded  to.  and  fre< 
quently  in  use  among  high  Anglican  writers  also,  that 
'•  Scripture  itself  is  found  to  be  such  by  tradition."  Be- 
cause  we  receive  the  testimony  of  earlv  Christian  writers 
that  such  and  such  books  were  canonical,  i.  e.  received 
in  the  church  in  their  time,  Jt  by  no  means  follows  that 
we  must  receive  their  deductions  from  Scripture  as 
having  the  form  of  tradition  ;  not  even  when  they  stylo 
these  the  deductions  of  the  church.  Such  reasoning 
would  not  pass  for  eminent  in  any  but  theological  con- 
troversy. We  receive  the  testimony  of  Xenopbon  and 
Plato  as  to  the  actions  and  sayings  of  Socrates  ;  we  do 
not,  thereforo,  admit  as  authoritative  their  exposition  of 
his  philosophy,  not  even  as  an  authoritative  representa- 
tion of  what  was  regarded  as  his  philosophy  at  Athens  ; 
and  yet  they  were  his  cotemporaries.  Irciisrus,  the 
earliest  father  on  whom  we  depend  for  any  thing  like 
extensive  testimony  to  tradition,  lived  a  hundred  years 
after  the  Apostles,  and  a  hundred  years  of  much  cor- 
ruption and  distention. 

Lastly,  he  will  know  that  If  an  overweening  contempt 
of  the  authority  of  early  uninspired  writers,  and  of  old 
ecclesiastical  traditions,  is  most  unbecoming  a  Christian 


■ming  j 

inquirer,  an  exaggerated  and  superstitious 
for  them.  If  a  more  amiable  error,  is  scarcely  a  less  serious 
one.  There  could  be  no  traditions  more  venerable,  mor.- 
sanctioned  by  the  apparent  "  authority  of  the  church." 
than  those  of  the  Jews  at  the  time  of  our  Saviour  ;  yet 
our  Saviour  does  not  on  that  account  Iq  any  degree  miti- 
gate his  condemnation  of  them,  or  speak  of  them  as  en- 
titled even  to  respect,  when  he  denounces  those  who 
teach  for  doctrines  the  commandments  of  men. 

( It  would  be  impossible  to  refer  to  particular  works  on 
this  subject  of  controversy.  The  extreme  Protestant 
view  of  tradition  is  no  where  so  fully  argued  as  by 
Chillingworth,  passim.  For  a  concise  and  fair  view,  on 
high  church  principles,  of  the  estimate  of  tradition  by  the 
English  Reformers,  see  Palmer's  Church  of  Christ,  vol.1, 
p.  4<C».  M)t.) 

TRA'GACANTH.  A  variety  of  gum  :  it  is  the  pro- 
duce of  the  Astragalus  Tragacantha,  a  native  of  Africa, 
and  imported  in  small  twisted  or  flattened  pieces,  white 
or  yellowish,  and  translucent  or  nearly  opaque.  When 
put  into  water  they  swell  up.  and  gradually  form  a  gela. 
tinous  or  pasty  mass  ;  not  dissolving  into  a  clear  solution, 
as  is  the  case  with  gum  arable.  An  analogous  kind  of 
gum  is  found  in  other  plants,  and  the  generic  name  of 
tragacanthin  is  sometimes  applied  to  It. 

TRA'GEDY.  (Gr.  rfkyn,  a  goat,  and  !Hti,  a  song.) 
A  species  of  drama,  In  which  the  diction  is  elevated 
and  the  catastrophe  melancholy.  The  name  is  usu- 
al ly  derived  from  the  ancient  Greek  custom  of  leading 
about  a  goat  In  procession  at  the  festivals  of  Bacchus,  in 
whose  honour  those  choral  odes  were  sung  which  were 
the  groundwork  of  the  Attic  tragedy.  Some  recent 
writers,  however,  have  given  a  new  explanation  of  the 
word  r»*v».-.  considering  It  an  ancient  Greek  adjective, 
and  translating  it  "  melancholy,"  or  "  lamentable."  See 
Drama. 

TRAGI-CO'MEDY.  In  Literature,  a  compound  name, 
invented  to  express  a  class  of  the  drama  which  should 
partake  both  or  tragedy  and  comedy.  If  the  mixture  of 
serious  with  humorous  portions  in  the  piece  alone  entitles 
it  to  this  name,  then  all  the  Plays  of  Shakespeare  (with 
the  single  exception  of  the  Merry  H  ives  of  Windsor,  to 
which  soineadd  the '/Vr(fr« Sight),  as  being  pure  comedies, 
belong  to  this  class  ;  as  do,  indeed,  almost  all  the  works 
of  the  old  English  dramatists.  But  Truilus  and  Cressida 
alone,  of  the  Plays  of  Shakespeare,  bears  this  title  in  old 
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TRANSIT  INSTRUMENT. 


editions :  on  what  account  we  do  not  know, 
critic*  define  the  distinction  to  be.  that  the  event  of  the 
tragi -comedy  is  not  unhappy  or  bJocdy.  Dacier  condemn* 
them  as  illegitimate.  Guarini.  the  Italian  poet,  wrote  an 
css.iv  on  the  subject. 

TRA'GUS,  InAnatomy.  is  the  term  applied  to  the  small 
cartilaginous  eminence  at  the  entrance  of  the  external 
ear :  in  the  adult  it  is  beset  with  small  hairs. 

TRAJR'CTORY.  (Lat.  trajecttis.)  The  curve  which 
a  body  describes  in  space ;  as  a  planet  or  a  comet  in  its 
orbit,  or  a  stone  thrown  obliquely  upwards  in  the  air. 
The  form  of  the  trajectory  depends  on  the  Initial  Telocity 
with  which  the  body  is  projected,  the  law  and  direction 
of  the  forces  which  act  upon  it,  and  the  resistance  of 
the  medium  in  which  it  moves.  The  planetary  orbits 
would  be  strictly  elliptical,  were  it  not  for  the  disturbing 
fortes  which  they  exert  on  each  other  ;  and  but  for  the 
resistance  of  the  air,  a  bodv  projected  obliquely  from  the 
earth  would  .Inscribe  a  portion  of  a  parabolic  curve. 
TRA'MMEL.   (Old  French,  tramel.)  Ai 

for  drawing  ovals, 
among  joiners  and  other  arti- 
ficers. It  consists  of  a  cross, 
C  D  E  F,  In  which  are  cut  two 
grooves  at  right  angles  to  each 
other ;  and  a  beam,  A  B,  car- 
rying two  pins,  G,  II  (which 
arc  clamped  to  A  B,  and  slide 
in  their  grooves),  as  well  as  a 
pencil.  P  •  these  parts  are  called 
the  cross  and  the  beam.  By 
turning  A  B  round,  the  pinsG, 
H  slide  along  the  grooves,  and 
the  pencil  P  describes  an  el- 
liptic curve.  A  demonstration  of  the  properties  of  this 
instrument  may  be  seen  at  p.  700.  vol.  xiv.  of  Hutton's 
Abridgment  of  i he  Philosophical  Transactions. 
TRAMONTANE.  Set  Ultba- most  axe, 
TRANSCENDENTAL.  In  Algebra.aterm  applied 
to  any  quantity  which  cannot  be  represented  by  an  alge- 
braic equation  of  a  finite  number  of  term*  with  determi- 
nate Indices.  Such  quantities  include  all  exponential 
and  logarithmic  expressions  and  trigonometrical  lines 
In  terms  of  the  arc.  Thus  a*,  t*.  log.  x,  tan.  r.  Ate.  are 
transcendental  expressions  ;  and  any  equation  into  which 
•urh  expressions  enter  is  called  a  transcendental  equation, 
and  any  curve  defined  by  such  an  equation  is  called  a 
transcendental  curve. 

But  by  transcendental  equations  are  sometimes  meant 
•uch  differential  equations  as  can  only  be  integrated  by 
means  of  curves,  logarithms,  or  series. 

Thansckkwental.  A  wonl  used  by  German  philo- 
sophers to  express  that  which  transcends  or  goes  beyond 
the  limits  of  actual  experience.  This  general  meaning 
is  Mime  what  restricted  by  Kant,  who  draws  a  distinction 
between  the  transcendental  and  the  transcendent.  The 
transcendental  he  defines  to  be  that  which,  though  it  could 
never  be  derived  from  experience,  yet  is  necessarily  con- 
nected with  experience,  and  which  may  be  shortly  ex- 
pressed  as  the  intellectual  form,  the  matter  of  which  is 
supplied  by  sense.  "  I  call."  savs  he.  ■  all  knowledge 
transcendental,  which  has  regard  In  general  not  so  much 
to  objsc's  as  to  our  mode  or  know  ing  or  apprehending 
object*  (that  is  to  say,  to  formal  knowledge),  so  far  as  this 
is  conceived  to  be  possible  <)  priori.  A  system  of  such 
conceptions  would  be  named  transcendental  philosophy, 
a*  the  system  of  all  the  principles  of  pure  reason."  The 
transcendent,  on  the  contrary,  is  that  which  regards  those 
principles  as  objectively  real  to  which  Kant  assigns  only 
a  subjective  or  formal  reality,  and  consequently  Is  by  him 
regarded  as  beyond  the  limit*  of  the  human  reason  alto- 
gether. 

TRA'NSEPT.  (Lat.  trans  and  septum.)  In  Archi- 
tecture, the  cross  part  of  a  cathedral  which  extends  on 
the  north  and  soutli  sides  of  the  area  between  the  nave 
and  the  choir,  and  forming,  as  it  were,  the  short  arms  of 
the  cross  upon  which  the  plan  is  laid  out. 

TH  ANSFIOURA'TION.  The  supernatural  change 
which  Is  described  to  have  taken  place  in  the  appearance 
of  Christ,  when,  as  is  recorded  in  Matth.  xvii.,  Mark  ix., 
Luk.  ix.,  he  took  Peter,  James,  and  John  up  Into  a  high 
mountain  with  him,  and  was  transfigured  before  them, 
his  fact*  shining  as  the  sun,  and  his  raiment  showing  w  hite 
as  light.  There  appeared  in  conversation  w  ith  him  Moses 
and  Ellas ;  and  the  apostles  erected  three  tabernacles 
or  tents  to  them.  An  ancient  tradition  assigns  Mount 
Tabor  as  the  scene  of  this  event,  upon  which  three  con- 
tiguous grottoes  have  been  fashioned  to  represent  the 
three  tabernacles. 

TR  ANSFU'SION.  The  Injection  of  blood  from  one 
living  animal  into  another.  It  was  at  one  time  supposed 
that  this  operation  might  be  resorted  to.  to  sustain  life 
In  cases  of  gre.u  loss  of  blood  from  accidental  haemor- 
rhages and  other  causes  ;  and  that  in  certain  cases  c>r 
mental  and  liodlly  disease  a  cure  might  be  effected  by 
abstracting  a  large  quantity  of  blood,  and  supplying  its 
place  by  transfusion  from  another  animal,  such  as  a  calf 
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,  and  in  two  or  three  - 
the  human  subject  it  proved  fatal. s 
TRA'NSIT  (Lat.  transit  us.  passage),  i 


Ast  wr- 


it the  culmination  or  passage  of  a  celestial  object  sca- 
the meridian  of  any  place.  The  determination  <i  * 
exact  times  of  such  transits  is  one  of  the  most  «t»f«v- : 
operations  of  practical  astronomy,  as  it  is  by  this  r~m- 
that  the  differences  of  right  ascensions,  and conseqw -s" 
the  relative  situations  of  the  fixed  stars,  and  th»  Km 
of  the  planets  and  comets  in  respect  of  the  cekstul  tr-- 
ridians,  become  known;  and  it  is  most  easily  uk!  «• 
rately  effected  by  the  aid  of  the  transit  hutrm***.  re- 
nature  and  method  of  using  which  wiU  be  explained  «=u- 
that  term. 

Transit  is  also  used  to  signify  the  passage  of  an  aim  - 
planet  across  the  sun's  disk.    See  Mebcuey  and  Vrw> 
TRANSIT  INSTRUMENT.     This  importtri 
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firmly  attached  to  a  transverse  horizontal 
of  which  arc  directed  to  the  east  and  we*  . 
horizon.    The  extremities  of  the  axis  are  fcussd  ac 
cylindrical  pivots  of  exactly  equal  diameters,  which 
in  notches  (technically  called  \ 's,  from  their  reser»N*-.' 
to  that  letter),  formed  in  metallic  supports,  saseeptdi* 
nice  adjustment  both  horizontally  and  vertically,  st -im 
the  axis  can  be  placed  perfectly  horizontal,  sac  u  rjk 
angles  to  the  plane  of  the  meridian  in  which  the  tel'»rw> 
moves.    In  the  focus  of  the  eye- piece  is  placed  a 
of  three,  five,  or  sometimes  sex-en  vertical  tad  fyo-  » 
tant  wires  or  spider  lines,  generally  crossed  by  tw»  *"r- 
zontal  ones,  between  which  it  is  convenient  thii  tt* 
passage  of  objects  over  the  vertical  wires  shooW  t- 
served.    By  means  of  adjusting  screw  s  the  diapbn;w 
plate  to  which  the  wires  are  attached,  is  bcrwigbt 
such  a  position  that  the  middle  vertical  w 
the  optical  axis  of  the  telescope,  in  which 
permanently  fixed. 

When  the  system  of  wires  Is  brought 
the  middle  one  will  be  a  visible  rrprc 
part  of  the  meridian  to  which  the  telescope  is  < 
and  when  a  star  is  seen  to  pass  this  wire,  it  is  in  tv«rt 
of  culminating,  or  transiting  the  celestial  meridian  T:t 
instant  of  the  transit  Is  noted  on  a  clock  or  chronois^'' 
whirh  is  an  indispensable  accompaniment  of  thv  ir«-  - 
ment  ;  and  in  order  to  render  the  observation  n***c- 
tain,  the  instant  at  w  hich  the  star  parses  t^ch  <>(  '** 
vertical  wires  is  noted,  when  practicable,  and  the  or»- 
Uken  as  the  true  instant  of  passing  the  rrrtical  rr: 
The  times  at  w  hich  the  sun  and  certain  prii>ci|ial  «tr» 
pass  the  meridian  of  Greenwich  (and  consoqurnib  l" 
meridian  of  any  other  place  whose  longitude  fn« 
wich  is  known  )  being  given  in  the  Xautical  Almanac. ' '■* 
comparison  of  the  time  indicated  by  the  clock  so-:  r- 
time  in  the  almanac  gives  the  clock  error ,  and  br  l!> 
serving  the  same  stars  from  day  to  day  the  cUt  rsu  a 
determined.    In  this  manner  we  are  enabled  to 
the  exact  interval  of  sidereal  time  between  tb*  trsm«>  i 
the  different  stars,  and  consequently  the  diflerence  <>(»■■' 
right  ascensions.    For  determining  the  absolute  plf  < 
a  celestial  body  it  is  necessary  to  know  also  its  polar  f- 
tance,  which  is  given  by  the  mural  circle ;  so  Uut  •> 
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ran  sit  instrument  and  mural  circle  arc  the  two  essential 
instruments  of  an  astronomical  observatory.  • 

The  annexed  diagram  represents  the  portable  transit 
nstrument,  as  at  present  constructed  by  Troughton  and 
tlmmi,  when  the  telescope  does  not  exceed  twenty  inches 
>r  two  feet  in  focal  length.  The  telescope  tube  A  A  is 
n  two  parts,  connected  together  by  a  sphere  B.  which 
ilso  receives  the  larger  ends  of  the  two  cones  C  C  placed 
X  right  angles  to  the  telescope,  and  forming  the  horiiontal 
txis.  The  axis  terminates  in  two  cylindrical  pivots, 
thich  rest  in  Y's  fixed  at  the  top  of  the  vertical  standards 
)  I).  One  of  the  Y's  has  a  small  motion  in  azimuth,  by 
neans  of  which  the  telescope  can  be  adjusted  exactly  to 
he  plane  of  the  meridian.  A  spirit  level  K,  which  is 
oadc  to  stride  across  the  telescope  and  rest  on  the  two 
■ivots,  serves  to  show  when  the  axis  Is  horisontal.  The 
tandards  D  D  are  fixed  by  screws  upon  a  brass  cir- 
le  F.  which  rests  on  three  screws.  6,  r,  d,  forming  the 
eet  of  the  instrument,  and  by  which  the  levelling  is 
►erformed.  G  G  are  two  oblique  braces  for  the  purpose 
if  steadying  the  supports.  On  the  extremity  of  one 
if  the  pivots,  which  extends  beyond  its  Y,  is  fixed  a 
livided  circle  H,  which  turns  with  the  axis;  while  a 
lotible  vernier  remains  stationary  in  a  horisontal  posi- 
ion,  and  shows  the  altitude  to  which  the  telescope  is  ele- 
ated.  The  verniers  are  set  horizontal  by  means  of  a 
pirit  level/,  and  are  fixed  in  their  position  by  a  brass 
■rmgh,  clam-ied  to  the  support*.  The  whole  of  this  ap- 
paratus is  moveable  with  the  telescope,  and  when  the 
ixis  is  reversed  can  be  attached  in  the  same  manner  to 
he  opposite  standard.  For  the  purpose  of  illuminating 
he  wires  when  observations  are  made  at  night,  one  of 
he  pivots  is  pierced,  and  admits  the  light  of  a  lamp  I. 
rhich  is  thrown  upon  the  wires  bv  a  reflector  placecf 
liagonally  in  the  sphere  B.  (Sinmu's  Treatise  on  Slathc- 
natical  Instruments.) 

Adjustments  In  practice,  the  transit  instrument  is 

ubject  to  three  principal  errors.  1st.  The  axis  may  not 
N  perfectly  horisontal,  which  is  called  the  error  of  in- 
linatiou.  2d,  The  optical  axis  of  the  telescope  may  not 
>e  quite  perpendicular  to  the  axis  of  the  instrument, 
rhich  is  called  the  error  of  colliraation.  And  3d,  The 
ixis  may  not  be  exactly  east  and  west,  or  the  optical  axis 
nay  not  be  exactly  in  the  meridian,  which  is  called  the 
•rror  of  azimuth.  To  place  the  axis  exactly  horizontal, 
he  level  E  is  suspended  In  the  proper  manner  from  the 
uvoU,  and  the  air  bubble  brought  to  the  middle  by  meant 
if  the  foot  screws.  The  level  is  then  reversed,  that  is, 
he  end  which  was  turned  to  the  west  is  now  turned  to 
he  east  ;  and  if  the  air  bubble  still  stands  at  the  middle, 
he  axis  is  horisontal  ;  if  not,  the  foot  screws  are  adjusted 
mtfl  it  stands  at  the  middle  in  both  positions  of  the  level. 
The  error  of  colllmation  Is  detected  by  pointing  the  tele- 
scope to  a  distant  well-defined  terrestrial  object,  and 

i-<  t  ting  it  by  the  middle  vertical  wire  ;  the  telescope  is 
:hen  lifted  out  of  its  supports  and  reversed  (that  is,  the 
rnd  of  the  axis  which  was  turned  to  the  west  is  now 
urned  to  the  east),  and  brought  again  to  bear  on  the 
iame  object.  If  the  middle  wire  is  found  to  be  still 
lisected,  the  adjustment  is  perfect ;  if  not,  the  diaphragm 
s  moved  a  little  to  the  right  or  left  by  means  of  the  ad- 
usting  screws,  until  the  middle  wire  bisects  the  object  In 
K)th  positions  of  the  axis.  To  place  the  instrument  exactly 
n  the  meridian  some  knowledge  of  practical  astronomy 
s  required.  It  is  easy  to  place  it  nearly  in  the  meridian 
jy  the  transit  of  the  sun  at  apparent  noon,  or  of  any  star 
whose  right  ascension  is  known ;  and  when  in  this  ap- 
proximate position  to  the  meridian,  the  deviation  may  be 
Uncovered  and  corrected  in  various  ways.  One  of  the 
simplest  is  to  observe  two  successive  transits  of  Polaris 
or  any  circumpolar  star)  above  and  below  the  pole.  If 
he  interval  between  the  two  transits  is  exactly  twelve 
ddereal  hours,  the  telescope  is  exactly  In  the  meridian  ; 
ind  the  difference  of  the  interval  from  twelve  hours 
•hows  both  the  amount  and  the  direction  of  the  azimuthnl 
•rror.  Another  method  consists  in  observing  the  transits 
>f  two  stars  differing  considerably  from  each  other  (not 
e*s  than  50°)  in  declination,  and  whose  right  ascensions 
which  should  be  nearly  the  same)  are  accurately  known. 
The  deviation  from  the  meridian,  in  seconds  of  time, 

*  ill  then  be  given  by  this  formula  (AT  -  A  (A  R.) 

*  .irTw^T^  i  I  whcre  A  T  U  the  difference  of 
sin.  (  N  +  »)  cos.  Li 

he  observed  times  of  the  two  transits  in  sidereal  seconds  ; 
&  ( A  R)  the  observed  difference  of  right  ascensions,  also 
n  seconds  of  time ;  N  the  declination  of  one  of  the  stars, 
•upposed  north  ;  S  the  declination  of  the  other,  supjmscd 
•until  ;  and  L  the  latitude  of  the  place.  If  A  T  is  greater 
.han  A  (A  R),  the  deviation  will  be  to  the  east ;  and  if  less, 
o  the  west.  A  few  repetitions  of  this  process  will  suffice 
:o  place  the  instrument  exactly  in  the  meridian.  In  the 
aw  of  fixed  instruments,  a  meridian  mark  is  usually 
nade  on  some  distant  object,  and  permanently  established 
or  the  convenience  of  ready  reference. 

The  transit  instrument  appears  to  have  been  invented 
->>■  the  Danish  astronomer  Uocraer,  by  whom  It  was  first 
I2M 
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described  in  1700,  in  the  Miscellanea  Berolinrnsia,  tome 
iii.  Dr.  Halley  placed  a  transit  instrument  in  the  Green- 
wich observatory  in  1721,  the  telescope  of  which  was 
about  five  feet  in  length  ;  but  it  was  little  used  until  1742, 
when  Bradley  commenced  a  regular  series  of  meridional 
observations.  The  transit  instrument  at  present  in  use 
in  the  Royal  Observatory  is  the  workmanship  of  Trough- 
ton,  and  was  set  up  in  1816.  The  object-glass  of  the  tele- 
scope is  ft  inches  in  clear  aperture,  aud  the  focal  length 
10  feet.  Its  horizontal  axis,  including  the  pivots,  is  3  teet 
10  inches.  There  are  seven  fixed  vertical  wires  In  the 
focus,  and  two  horisontal  axes  ;  and  the  distance  of  the 
former  from  each  other  is  such  that  an  interval  of  about 
18*3  seconds  elapses  while  a  star  in  the  equator  passes  be- 
tween each  adjoining  two. 

For  full  details  respecting  the  construction  and  adjust- 
ments of  this  important  instrument, 'see  Pearson's  Prac- 
tical Astronomy  ;  Memoirs  R.  Astr.  Society,  vol.  i. ;  and 
the  article  in  the  Penny  Cyclopedia. 

TRANSITION  ROCKS.  A  Geological  term,  for- 
merly applied  to  the  older  secondary  series,  under  the 
idea  that  they  were  formed  during  the  transition  of  the 
globe  from  the  uninhabited  to  the  inhabited  state.  See 
Geology. 

TRA'NSITORY  ACTIONS.  In  English  Law,  ac- 
tions In  which  the  venue,  i.  e.  place  alleged  In  the  de- 
claration, is  immaterial,  and  consequently  the  trial  may 
be  had  in  any  county  ;  opposed  to  local  actions,  in  which 
the  trial  can  only  be  had  In  the  county  where  the  al- 
leged injury  was  committed.  To  the  former  class  belong 
actions  of  contract  and  quasi  contract  (assumpsit,  debt, 
Ac).   See  Action.  Venue. 

TRANSLATION.  In  Literature,  the  rendering  of 
a  literary  work  from  the  original  language  into  another. 
The  peculiar  merits  and  peculiar  difficulties  of  successful 
translation  have  often  been  pointed  out  by  critics,  but 
their  judicious  directions  have  been  seldom  realised  by 
authors.  In  truth,  those  difficulties  require  a  talent  of 
so  high  an  order  to  surmount  them,  that  few  writers  are 
fit  to  undertake  the  office  of  translators  (wc  mean  of 
works  of  any  high  literary  merit),  except  those  whose 
genius  has  more  congenial  occupation  in  original  com- 
position ;  for  notwithstanding  Dryden's  sarcastic  re- 
mark, that  "  imitation  of  an  author  is  the  most  advan- 
tageous way  for  a  translator  to  show  himself,  but  It  is 
the  greatest  wrong  which  can  be  done  to  the  memory 
and  reputation  of  the  dead,"  wc  are  inclined  to  doubt 
whether,  in  reality,  imitation  be  not  the  more  advanta- 
geous method  of  the  two.  "  Every  author."  says  an  able 
critic  ( Kdin.  Review,  vol.  xxxvi.).  "  is  a  mannerist.  This 
manner  constitutes,  as  it  were,  the  identity  of  each  au- 
thor ;  it  is  what  the  translator  ought  to  catch,  and  is 
nevertheless  the  very  thing  which  is  apt  to  evaporate  in 
translation."  Or,  to  borrow  again  the  language  of  Dry- 
den,  the  office  of  the  translator  is  especially  to  render 
the  "  particular  turn  of  thoughts  and  expression  which 
are  the  characters  that  distinguish,  and,  as  it  were,  indi- 
viduate him  from  all  writers."  But  nothing  is  so  arduous 
as  the  attempt  to  catch  this  spirit,  or  manner,  when  the 
writer  is  also  bound  by  the  duty  of  rendering  faithfully  the 
sense.  The  imitator,  freed  from  the  necessity  of  exactly 
copying  the  sense,  ii  far  more  at  liberty  to  devote  himself 
to  seising  the  evanescent  qualities  of  the  manner.  This 
truth  might,  as  it  appears  to  us,  be  exemplified  by  many 
instances,  Terence  and  Horace  seem  to  have  aimed  at 
familiarising  Roman  ears  with  the  best  poetry  of  Greece, 
not  by  translation,  but  by  imitation.  Indeed,  much  as 
the  Romans  borrowed  from  the  Greeks,  actual  translation 
seems  to  have  been  uncommon  ;  the  only  two  examples 
which  wc  at  this  moment  recollect  are  Cicero's  version 
of  Aratus,  and  that  by  Catullus  of  a  poem  of  Callima- 
chus.  Among  modern  authors,  which  of  the  English 
translators  of  Horace  has  approached  half  so  near  hiru  as 
Pope  in  his  Satires?  Where,  among  all  the  translations 
of  the  Greek  drama,  shall  wc  find  any  thing  so  thoroughly 
imbued  with  the  spirit  of  that  noble  order  of  poetry  a*  the 
Sampson  Agonistcs  of  Milton,  and  the  Bride  of  .Messina 
of  Schiller  ?  What  translator  of  Lucan  is  nearly  so  Lu- 
canlc  as  Cornellle  ?  We  do  not  mean  to  disparage  the 
utility  of  translations,  or  the  merits  of  some  few  among 
those  which  have  passed  Into  popularity  ;  but  as,  with 
scarcely  an  exception,  they  are  in  relation  to  the  originals, 
to  use  the  well-known  phrase  of  Cervantes,  only  the 
"  wrong  side  of  the  tapestry  turned  outwards,"  so,  In 
themselves,  considered  as  literary  works,  they  generally 
leave  an  impression  of  that  peculiar  stiffness  which  be- 

|  longs  to  all  copies. 

*I  hesc  observations  apply  with  greater  force  to  poetical 
than  prose  translations  ;  and,  among  the  latter,  more  to 
works  of  taste  and  fancy  than  to  scientific  or  historical 
treatises.     In  the  latter,  an  easy  style,  clearness,  and 

I  fidelity  appear  of  greater  importance  in  translation,  than 

j  the  more  difficult  feat  of  catching  the  manner  and  spirit 
of  the  author.  In  literary,  and  especially  poetical  trans- 
lation, much  controversy  has  been  carried  on  between 

1  the  advocates  of  literal  and  loose  adherence  to  the  sense 
of  the  author.   Each  has  its  advantages  and  merits  ;  but 
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the  last,  approaching  most  nearly  to  the  character  of 
imitation,  appears  to  us,  on  the  whole,  the  better  extreme 
of  the  two.  Three  distinct  styles  of  translation  are  not 
ill  characterised  by  a  lively  writer  in  the  Quarterly  He- 
view  (on  "  Mitchell's  Aristophanes  "),  vol.  xxlii.  p.  482. 

"  It  is  the  office  of  the  translator  to  represent  the  forms 
of  language  according  to  the  intention  with  which  they 
>  employed  :  he  will  therefore,  in  his  translation,  make 
of  the  phrases  in  his  own  language  to  which  use  and 
sd  a  similar  conventioual  import ; 
r,  to  avoid  those  which  from  their 
tances,  are  connnectcd  with 
onging  to 

He  will  likewise.  If  he'  is  capable  of  i 
upon  a  philosophic  principle,  endeavour  to  render  the 
personal  and  local  allusions  into  the  g<  m-ra  of  which  the 
local  or  personal  variety  employed  by  the  original  author 
is  merely  the  accidental  type,  and  to  reproduce  them  In 
one  of  those  permanent  forms  which  are  connected  with 
the  universal  and  immutable  habits  of  mankind.  The 
faithful  translator  will  not  venture  to  take  liberties  of 
this  sort ;  he  renders  into  English  all  the  conversational 
phrase*  according  to  their  grammatical  and  logical  form, 
without  any  reference  to  the  current  usage  which  has 
allixed  tq  them  an  arbitrary  sense,  and  appropriated  them 
to  a  particular  and  definite  purpose.  1  hespirited  trans- 
lalor,  on  the  contrary,  employs  the  corresponding  modem 
phrases ;  but  he  is  apt  to  imagine  that  a  peculiar  liveli- 
ness and  vivacity  may  be  imparted  to  his  performance  by 
the  employment  of  such  phrases  as  arc  particularly  con- 
nected with  modem  manners ;  and  if  at  any  time  he  feels 
more  than  usually  anxious  to  avoid  the  appearance  of 
jiedantrv,  he  thinks  he  cannot  escape  from  it  iu  any  way 
more  effectually  than  by  adopting  the  slang  and  jargon 
of  the  day.  The  peculiarities  of  ancient  times  he  endea- 
vours to  represent  by  substituting  in  their  place  the  pe- 
culiarities of  his  own  time  and  nation." 

He  proceeds  to  exemplify  these  distinctions  by  an  in- 
stance from  Aristophanes :  — 

XuitfurBm  I  'si  retwu 

TMirut  mme.  «{***-«ki3««. 

This,  says  he,  the  faithful  translator  will  render  lite- 
rally, **  scold  each  other  like  bakers'  wives."  The  spi- 
rited translator  will  adopt  the  modern  popular  phrase 
most  nearly  analogous,  —  "  like  oyster  wenches."  The 
translator  par  excellence  will  choose  a  phrase  rendering 
the  particular  and  obsolete  expression  of  the  ancient  by 
a  general  equivalent  which  must  be  equally  appropriate 
in  the  idiom  of  all  times  and  countries,  —  "  like  market- 
women,"  or  "  hucksters."  Without  cavilling  at  this  In- 
genious piece  of  criticism,  we  must  be  permitted  to  doubt 
whether  a  translation  of  a  highly  idiomatic  author  con. 
ducted  on  this  last  principle  would  not  preserve  his  ge- 
neral meaning  with  the  serious  sacrifice  of  his  spirit. 

In  most  modern  languages  there  are  some  few  trans, 
lations  which  have  attained  celebrity.  In  English,  Fair- 
fax's Tasso,  ouc  of  the  earliest,  has  great  beauty,  but  is 
rather  enervate.  The  versions  of  Dryden  are  distin- 
guished by  their  poetical  power  ;  though  we  agree  with 
Mr.  Hallam  (Introduction  to  the  Literature  of  Europe, 
Iv.  530.),  that  he  did  not  give  the  example  as  well  as  pre- 
cept of  rendering  the  "  particular  turn  of  thought  and 
expression  "  of  his  authors.  The  utter  want  of  indivi- 
duality in  his  respective  translations  Is  plainly  percep- 
tible ;  for  instance,  in  that  from  the  fourth  book  of  Lu- 
cretius. ( It  may  be  observed,  in  passing,  that  the  remarks 
of  Dryden  on  the  art  of  translation,  of  which  so  much 
has  been  said,  are  chiefly  to  be  found  in  his  prefaces  to 
Ovid's  Epistles,  and  to  his  Second  Miscellany.)  Pope's 
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translations.  Coleridge's  WaUmstcin  is  a  trah"  wt»ur. 
work.    So  carelessly  written  that  the  poet  has  ~ 
whatever  he  found  difficult,  or  thought  imorna.rr.r- ;  i_ 
is  so  exact  and  so  spirited,  that  the  reader  is  coe*";  - 
impressed  with  the  idea  of  Schiller  himself  test  r 
his  own  drama  in  English,  with  here  and  there  a  ra- 
tion as  perfectly  Schiller-like  as  the  Gcrnua  ow 
Among  prose  translations,  Philemon  Holland's  uvx**-  . 
ones,  particularly  that  of  Pliny,  arc  still  oecasieasih  •> 
f erred  to  by  literary  antiquaries,  for  their  quae  . 
rather  than  their  merit.     Melmoth's  Epistle*     t>  - 


lators  from  the  German  In  ' 
so  high  a  reputation  as  Mrs/ Austin.     Mr.  C.  Lr«-.< 
translation  of  Boeckh's  Public  Economy  of  AiLnu  r<  , 
work  of  great  merit.    French  is  a  language  al* 
so  many  advantages  to  the  prose  translator,  fr^c 
condensation,  its  exactuess.  Its  rhetorical  f<vre.  ihn 
is,  perhaps,  rather  to  be  wondered  at  that  higher  l 
tint  tion  has  not  been  attained  by  indir  idual  French  ww 
in  that  line.  But  few  French  translators  are  muck  rrs«- 
bered,  except  Amyot ;  and  he  chiefly  for  his  veTnaru. 
language,  possessed  of  great  sweetness  as  well  as  que:, 
ness,  which  formed  a  mode  of  style  in  the  l*"tfc  c 
tury.  The  Chevalier  Townley's  translation  of  £rW  *<v 
is  worth  mentioning  as  a  phenomenon,  from  its  aafaL: 
fidelity  and  spirit.  Italian,  on  the  other  hand,  seems  t  > 
an  until  language  for  the  purposes  of  translation,  frw  « 
treme  diffuseness  ;  yet  it  boasts  of  one  translator  et  TV 
citus  ^Davanzati).  who  made  a 

Hut  of  all  modem  languages,  at 

known  In  the  literary  world,  German  has  by  far 
greatest  capabilities  for  this  purpose.  This  must  hr  eta- 
reded,  d  priori,  by  those  who  are  familiar  with  su  f*r.- 
liar  powers  and  flexibility  ;  and  not  leas  by  those  wss>  v 
acquainted  with  this  portion  of  its  literature.  A&v-&* 
the  most  highly  esteemed  poetical  works  of  this  descrfe. 
tion  in  Germany  are  Voss  s  Homer  and  Virgil Scrm- 
fuss's  Dante ;  Schlegel  and  Gries's  Cahicron  ,  va'« 
gel's  Shakspeare.  In  prose,  the  complicated  syntax  " 
the  Germans,  perhaps  we  may  add  the  as  yet  unfcm«! 
character  of  their  prose  style,  detract  from  the  nature 
powers  of  the  language  ;  still  they  have  some  ex  «:•>:; 
specimens  of  prose  translation,  among  w  h k-h  Strosnbeci  - 
Tacitus  holds  a  high  rank.  (See  also  Ed.  Rev.  vol.  nv, 
J'CKM  " 


Homer  is  a  bad  and  careless  version  (critically  *[ 
ing)  of  the  Latin  translation  of  the  Greek  poet:  but 
it  has  one  essential  characteristic  of  the  original,  namely, 
his  sustained  energy  ;  which  renders  It,  even  now,  more 
popular  than  the  cold,  though  not  unfrequently  dignified 
and  elegant  work  of  Cowjver.  Some  portions  of  Cum- 
berland s  versions  from  Aristophanes  deserve  mention, 
although  on  the  whole  he  is  prosaic,  and  has  not  dared 
to  follow  the  bold  flight  or  imitate  the  metrical  variety 
of  his  original.  Mitchell's  Aristophanes  has  been  much 
admired  ;  but  it  is  wearisome  from  the  continual  striving 
after  effect.  Some  of  Elton's  translations  arc  very  pleas- 
ing, especially  of  parts  of  Hesiod.  Shelley  has  left  two  of 
the  most  beautiful  essays  In  this  line  of  composition 
which  are  to  be  found  in  our  language :  the  Hymn  to 
Mercury  of  Homer,  and  the  Walpurgis  Sight  Scene  from 
Goethe's  Faust.  In  the  latter,  indeed,  he  laboured 
under  the  disadvantage  of  an  inadequate  knowledge  of 
the  language  ;  but  none  of  Goethe's  more  critical  trans- 
lators (not  even  Dr.  Anstcr)  has  so  powerfully  seized 
his  "  turn  of  thought  and  expression."  The  same  cannot 
be  said  of  Byron  *  performance,  —  the  first  book  of  the 
Morgante  Maggivre  ;  which  is,  however,  a  remarkable 
feat  of  dexterity',  from  its  extreme  literalness :  a  feat  in 
the  t:une  kind  as  Lord  Brougham's  recent  version  of  the 
Dc  Corona  of  Demosthenes.  Mickle's  Lusiad,  though 
now  little  read,  is  one  of  the  most  poetical  of  English 
12r>2 


THANSLU'CENCY.     (Lai.  transluceo, 
through.)   Scmitransparency.   The  term  is  chiefly  i**: 
in  descriptive  mineralogy  as  applied  to  minerals  aava 
admit  of  a  passage  of  the  rays  of  light,  r 
objects  cannot  be  delinilely  disting 
TRANSM1GKATION  OF  SOI 
chosih,  Pythagorrah  Philosophy. 

TRANSMUTA'TION.  In  Alchemy,  the  operate 
of  changing  the  imperfect  metals  (as  they  were  terms* 1 
into  the  two  precious,  —  gold  and  silver.  This  was  titt 
great  object  of  that  pretended  science.   See  ALctreat 

Tranrmuta'tion,  in  Geometry,  the  change  at*  ccr 
figure  or  body  into  another  of  equal  area  or  solidity ,  *»  t 
triangle  into  an  equivalent  square,  a  sphere  into  a  rube, 

TRA'NSOM.    ( Lat.  transenna.  a  stretched  ct*rd  i  I 
Architecture,  the  horizontal  piece  framed  acres**  adoutsV- 
light  window :  when  a  window  has  no  transom  it  is  califi 
a  clere -stony  window. 

TRANSPARENCY,  Is  that  quality  in  certain  bodfc>  s 
filch  they  give  passage  to  the  rays  oHight,  and  is  grw 


rally  si 

of  the  i 

TRANSPLANTING.  The  art  of  removing  a  piast 
or  tree  from  one  situation  to  another  in  such  a  manner 
as  not  to  interrupt  its  growth.  This  operation  u  eee- 
monly  performed  in  the  winter  season,  or  in  autuiu;  *>: 
spring,  when  vegetables  are  generally  in  a  dormant  stat* 
and  the  great  object  of  the  transplanter  is  to  lift  as  nucy 
of  the  roots  as  possible  without  injuring  them,  and  to  re- 
place them  in  a  new  situation  to  which  the  tree  is  trass- 
planted  In  such  a  manner  as  to  facilitate  their  grosf.n 
With  herbaceous  plants  and  young  trees  this  ts  com- 
paratively a  simple  operation  ;  but  with  large  trees  il  a 
an  operation  of  skill,  care,  and  labour.  The  tree  to  ts- 
transplanted  should  be  considerably  under  the  none*; 
age  of  the  species ;  and  to  prepare  it  for  the  change  wt.k£ 
it  is  to  undergo  other  trees,  or  objects  of  its  own  " 
with  which  it  is  it 


away  a  year  or  two  previous  t 


custom  the  tree  to  the  direct  action  of  the  light  and  sir 
on  every  part  of  it  which  is  above  ground.  The  next 
part  or  the  operation  is  to  dig  a  trench  round  the  tree, 
equidistant  from  the  trunk,  at  the  distance  of  three,  six. 
nine,  or  twelve  feet,  according  to  its  height,  and  to  such 
a  depth  as  to  cut  through  all  the  horizontal  roots.  The 
tree  may  then  be  removed  to  its  new  situation,  with  or 
without  the  earth  attached  to  that  part  of  the  routs  whka 
remain ;  or,  which  is  a  more  certain  mode,  the  treorh 
may  be  left  open  during  a  year,  in  order  that  the  i 
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if  the  amputated  root!  may  heal  over,  and  he  prepared 
o  emit  new  fibrous  roots  after  the  tree  Is  transplanted  ; 
»r,  and  which  is  the  more  general  mode,  the  trench  may 
yc  filled  up  with  finely  pulverized  soil,  in  order  to  encou- 
age  the  production  of  fibrous  roots  ;  and  at  the  end  of  a 
rear,  or  of  two  years  if  the  tree  is  very  large,  it  may  be 
emoved  to  its  final  situation.  Hitherto  we  have  said 
tothing  of  the  trunk  and  branches  of  the  tree  to  be  re- 
noved.  In  a  moist  cUinate.  such  as  that  of  Ireland  or 
he  west  of  Scotland,  all  the  branches  may  be  retained  ; 
Hit  in  dry  climates,  such  as  that  of  England,  the  branches 
equire  to  be  thinned  out  in  proportion  to  the  roots  cut 
>ff ;  and  In  dry  and  warm  climates,  such  as  that  of  central 
France,  the  greater  number  of  the  branches  require  to 
x»  removed.  The  proper  season  for  transplanting  all 
ijtneous  plants,  whether  small  or  large,  is  in  autumn, 
lAer  the  (eaves  of  deciduous  trees  have  dropt,  and  when 
he  sap  of  evergreen  trees,  in  consequence  of  the  decline 
)f  temperature,  is  comparatively  in  a  dormant  state. 

TEA'N  SPORT.  A  vessel  "hired  by  government  to 
onvey  stores,  troops,  &c. 

TRANSPORTATION.  In  law.  a  species  of  punish- 
nent.  It  la  not  known  to  the  common  law  of  England, 
uid  was  originally  a  commutation  of  punishment,  pardon 
x-ing  granted  to  various  descriptions  of  offenders  on 
rondition  of  undergoing  transportation:  generally  for 
•even  or  fourteen  years,  or  for  lire.  It  is  now  a  statutable 
'imUhment  for  a  great  variety  of  offences.  It  is  said  to 
tare  been  first  indicted  as  a  punishment  by  39  Elii.  c.  4., 
n  acting  that  such  rogues  as  were  dangerous  to  the  in- 
erior  people  should  be  banished.  At  that  time  the 
English  plantations  in  North  America  were  the 
*»cles  of  transported  convicts.  Virginia,  the 
Delaware.  Mary  land.  Ac.  are  the  districts  which 
he  greatest  accession  to  their  population  from  this 
At  the  very  commencement  of  the  practice,  the 
irgumcnts  were  employed  against  it  by  Lord  Bacon  which 
ue  urged  at  this  day  by  many  law  reformers.  "  It  is," 
ir  says,  a  shameful  and  unblessed  thing  to  take  the 
•cum  of  people,  and  wicked  condemned  men,  to  be  those 
with  whom  you  plant."  It  was  not,  however,  brought 
nto  general  use  as  a  punishment  until  17 IS,  by  4  Geo.  1., 
which  act  gave  the  courts  a  discretionary  power  to  banish 
Vlons  entitled  to  clergy  to  the  American  plantations.  After 
:he  loss  of  the  greater  part  of  our  Amerirjin  colonies, 
icveral  years  elapsed  before  the  government  fixed  on  any 
:sUce  by  way  of  substitute.  At  length,  in  17*7,  Botany 
Kay,  on  the  coast  of  New  South  Wales,  was  fixed  upon  : 
7 Go  convicts  were  despatched  that  year.  But  when  the 
expedition  arrived,  it  was  discovered  that  Botany  Bay 
discovered  by  Cook  in  1770)  afforded  no  practicable  site 
for  the  colony  ;  which  was  consequently  landed  at  Port 
Jackson,  where  the  town  of  Sydney  was  founded.  From 
that  period  to  the  present  great  numbers  of  convicts  have 
x-en  transported  to  Port  Jackson,  and  to  the  later  founded 
rolony  of  Van  IMemen's  Land — our  only  two  penal  settle- 
menu.  Much  has  been  done  of  late  years  towards  regu- 
lating the  condition  of  the  convicts  in  the  colony,  and 
lubjectiiig  the  worse  part  of  them  to  severe  privations  ; 
in  particular,  by  transporting  some  of  them  to  particular 
lepots,  where  they  are  liable  to  close  inspection  and  hard 
labour.  Among  the  writers  who  have  lately  contended 
Igainit  the  policy  of  continuing  the  punishment  of  trans- 
portation, we  may  particular  K  mention  Archbishop 
Whately.  (See  his  Tracts  on  Secondary  Punishments 
ind  Transportation.) 

Returning  from  transportation  before  the  legal  expira. 
ion  of  sentence  was  an  offence  formerly  punishable  with 
leath  ;  but  by  4  &  ft  W.  4.  c.  67.  those  who  commit  the 
jffence,  or  aid  others  In  its  commission,  are  punishable 
» ith  transportation  for  life.  A  great  mass  of  evidence  on 
.he  effect  of  transportation  as  a  punishment  for  crime  in 
threat  Britain,  and  its  effect  on  the  moral  condition  of 
:he  Australian  colonics,  will  be  found  in  the  volumes 
lublished  by  the  two  committees  of  1838  and  1839.  It 
-cquiras,  however,  to  be  read  with  much  caution,  oti  ac- 
ruunt  of  the  evident  bias  of  the  committees  themselves  ; 
or  every  one  knows  how  effectually  the  inclinations  of  a 
-ominittee  give  a  colour  to  the  evidence  taken  before  it, 
rom  the  mode  in  which  the  operation  Is  performed.  The 
dews  of  that  committee,  resembling  those  of  Archbishop 
W  hately,  of  the  inuUlity  of  the  punishment  here,  and  its 
ous  effects  in  the  colonies,  have  had  some  effect 
oceedlngs  of  government ;  so  far.  at  leaM,  as  to 
the  abolition  of  the  practice  of  the  immediate 
usignraent  of  convicts  as  labourers  on  their  arrival,  and 
he  detention  of  considerable  numbers  in  the  hulks  In 
ieu  of  the  full  execution  of  their  sentence. 

Many  of  the  vices  ascribed  to  the  system  are  undent- 
ible  ;  but  it  must  never  be  forgotten  that  the  truly  ptiilo- 
inphical  or  sensible  mode  of  looking  at  it  is  by  comparison 
»ith  other  secondary  punishments.  Take  any  mode  of 
lunishment  in  the  abstract,  and  the  eyes  of  the  inquirer 
sill  soon  detect  so  much  of  mischief  cau«ed  to  the  suf- 
erers,  and  so  little  visible  good  produced  on  the  com-  ! 
nunity,  as  to  tempt  him  to  regard  It  as  detestable.  In 
he  first  Pla^-".  transportation  must  be  considered  without  j 
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the  bad  practice  of  Immediate  and  indiscriminate  assign* 
ment,  which  was  a  mere  abuse.  Thus  corrected,  let  it 
be  compared  with  the  best  regulated  system  of  imprison- 
ment —  I.  In  respect  of  its  effects  on  the  convict  himself ; 
and  it  may  be  doubted  whether  in  the  Penitentiary,  whe- 
ther on  the  silent  or  separate  system,  the  mind  of  the 
majority  of  sufferers  goes  through  a  more  wholesome 
process  than  in  the  penal  settlements,  notwithstanding 
all  we  have  heard  even  of  the  frightful  condition  of  Nor- 
folk Island,  which  is  not  an  ordinary  sample.  2.  In  re- 
spect of  its  effects  on  the  Ill-disposed  population  at  home ; 

»n  is  commc 


and  here,  defective  as  transportation  is  commonly  sup- 
posed to  be,  the  experience  of  any  one  conversant  with 
coorU  of  justice  will  decide  which 


to 

produce  the  fircAtcst  itnprcwion  when  Announced*,  •--^ffn* 
prisonment.  or  banishment.  And  it  must  not  be  forgotten 
that  it  is  not  the  real  severity,  but  the  action  on  the  ima- 
gination, which  deters  from  crime :  the  worst  inflictions 
of  the  gaol  are  thought  little  of  by  any  one  except  the 
sufferer,  while  the  evils  of  expatriation  are  greater  in  idea 
than  in  reality.  3.  In  respect  of  the  ultimate  reform  of 
the  offender  ;  and  here  transportation  possesses  an  incal- 
culable advantage  over  every  other  secondary  punish- 
ment. The  convict  who  has  undergone  it  begius  life 
afresh  :  he  remains,  indeed,  under  some  disabilities,  suffi- 
cient to  mark  the  sense  entertained  by  society  of  the 
difference  between  him  and  the  man  unstained  by  crime  ; 
but  there  is  nothing  to  prevent  his  rising  by  regular  and 
honest  conduct,  if  he  chooses,  into  a  station  of  comfort, 
and  even  of  respectability.  The  man  who  leaves  a  gaol 
la  utterly  ruined :  society  has  devised,  perhaps  can  devise, 
no  means  of  extending  to  him  a  Jtu  vostltminti,  and  bring- 
ing him  back  within  the  pale  of  citizenship.  His  charac- 
ter is  gone  for  ever ;  and  if  it  could  be  really  ascertained 
how  IJJan)'  among  relapsed  offenders  are  actually  driven 

Infamy*  of^ir'em^^  thTacVua^want 
which  results  from  it,  we  suspect  that  many  who  are 
now  ready  to  give  their  suffrage  for  the  abolition  of  trans- 
portation would  be  induced  at  least  to  pause  until  they 
can  see  their  way  through  this  difficulty. 

TRANSPOSITION,  in  Algebra,  is  the  transposing 
of  a  terra  from  one  side  of  an  equation  to  the  other,  and 
Is  in  effect  the  adding  of  equal  quantities  to  or  subtracting 
equal  quantities  from  each  side  of  the  equation,  the  sign 
of  the  quantity  bclug  changed  from  +  to  — ,  or  from  — 
to  .  For  example.  If  a  +  x  =  c  —  d,  by  transposing 
a  we  have  x  =  c  —  d  —  a  ;  or  if  a  +  b  m  c  —  x,  by  trans- 
posing x  and  a  +  b  we  get  x  =  c  —  a  —  b.  The  object 
of  transposition  generally  is  to  bring  all  the  unknown 
terms  to  one  side  of  the  equation  for  more  conveniently 
finding  their  value  with  respect  to  the  known  terms. 

Transposition.  In  Music,  the  change  which  takes 
place  by  performing  the  same  melody  in  a  higher  or  lower 
pitch,  which  may  always  be  effected  by  altering  the  sig- 
nature as  the  pitch  of  the  new  key  note  may  require. 

TRANSUBSTANTIATION.  The  doctrine  held  by 
the  church  of  Rome,  that  in  the  Eucharist  the  bread  and 
wine  are  annihilated  and  replaced  by  the  body  and  blood 
of  Christ.  In  one  of  its  liturgical  offices  it  savs,  "  This 
is  not  bread,  but  (hkI  and  Man,  my  Saviour."  It  Is  main- 
tained by  Protestants  that  this  dogma,  which  was  made 
the  principal  test  of  a  true  faith  by  the  Papists  at  the 
Reformation,  is  not  found  in  Scripture,  which  in  the  most 
literal  acceptation  only  asserts  of  the  elements  that  tkey 
are  Christ' t  body  and  blood ;  i.  e.  that  the  substances  co- 
exist in  some  mysterious  manner.  Nor  can  they  discover 
it  in  the  writings  of  the  fathers,  or  in  the  canons  of  the 
early  church.  They  affirm  that  the  first  theologian  who 
asserted  even  the  consubstautiation,  or  union  of  sub- 
stances, was  Paschasiu*.  in  the  ninth  century,  and  that 
he  was  accused  of  making  too  gross  an  explanation  of  the 
mystery.  It  was  in  the  course  of  these  disputes,  and  in 
consequence  of  the  formal  and  definite  statement  of  their 
opinions  to  which  controversialists  were  forced,  that  this 
idea  of  tran substantiation  came  into  fashion  among  theo- 
logians ;  nor  was  it  ever  propounded  as  an  article  of  faith 
by  the  authority  of  a  council  till  the  beginning  of  the 
13th  century  in  the  papacy  of  Innocent  111. 

TRANSUDATION?    (LaL  trans  ai 
spire.)   The  ooilng  of  fluids  through 
through  porous  bodies. 

TRANSVERSAL.  In  Geometry,  the  name  applied 
to  a  line  (whether  straight  or  curved)  which  traverses  or 
intersects  any  system  of  other  lines  ;  as  when  a  straight 
line  intersects  the  three  sides  of  a  triangle.  The  pro- 
perties of  straight  and  circular  transversals  are  discussed 
by  Carnot,  in  his  Geometrie  de  ." 
la  Thforic  des  Transfer  sales . 

TRANSVERSE  AXIS,  in  Conic  Sections,  is  the  dia- 
meter which  passes  through  both  foci.  It  is  the  longest 
diameter  In  the  ellipse,  the  shortest  in  the  hyperbola  ;  and 
in  the  parabola  it  is  infinite,  as  hi  that  curve  all  diameters 
are.   See  Conic  Sections. 

TRAPE'ZIUM  (Or.  rtm.w\in,  table),  in  Geometry,  la 
the  genet  al  name  for  a  plane  figure  bounded  by  four 
straight  lines   When  two^ opposite  sides  are  parallel,  it  is 
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•  trapezoid ;  when  both  pairs  of 
parallel.  It  It  called  a  parallelogram. 

The  following  area  few  of  the 
mentary  properties  of  thU  figure. 

I.  The  turn  of  any  three  tides  is  gTeater  than  the  fourth 
side. 

The  sum  of  the  squares  of  the  diagonals  is  equal  to 
the  sum  of  the  squares  of  the  sides,  and  four  times  the 
square  of  the  line  joining  th«  middle  points  of  the 
diagonals. 

3.  The  lines  jolnl 
a  parallelogram. 

4.  If  the  figure  can  be  inscribed  in  a  circle,  the  sum  of 
each  pair  of  opposite  angles  In  two 
right  angles,  and  the  sum  of  the 
rectangles  of  each  pair  of  opposite 
sides,  are  equal  to  the  rectangle  of 
the  diagonals. 

To  find  the  area  of  a  trapezium, 
let  AD  be  a  diagonal,  and  CE,  FB 
perpendiculars  upon  it ;  then  A  D  x 
|(CK  +  BF)  =  the  area. 
In  Anatomy,  a  muscle  situated  Imme- 
diately below  the  integuments  of  the  posterior  part  of 
the  neck  and  back.  Its  principal  action  is  upon  tne  sca- 
pula ;  and  it  also  acts  upon  the  neck  and  head, 
tbc  latter  backwards,  and  turning  it  on  its  axis. 

TRAPEZO'ID.  A  trapezium  which  has  one  pair  of 
opposite  sides  parallel.  The  area  of  a  trapezoid  Is  equal 
to  half  the  sum  of  the  parallel  sides  multiplied  by  the 
perpendicular  distance  between  them. 

In  Anatomy,  the  trapezoides  is  the  second  bone  of  the 
second  row  of  the  carpus. 

TRA'PPISTS.  The  name  of  a  religious  order  which 
still  exists  in  Normandy.  It  was  founded  in  1140  by  a  Count 
de  Perchejn  a  deep  valley  called  La  Trappe,  whence  the 
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tie  order,  and  has  survived  all  the 
revolutions  of  France.  The  rules  of  this  order  are  of  the 
strictest  kind.  It  was,  however,  far  less  celebrated  under 
its  original  foundation,  than  from  the  reform  It  underwent 
under  the  celebrated  Abbe  de  Rancc,  in  the  reign  of 
Louis  XIV.  The  history  of  this  celebrated  man  is  well 
known :  he  was  a  gallant  and  darinp  profligate,  whose 
conversion  was  owing  to  the  sudden  death  of  a  mistress. 
His  character  and  reform  were  a  favourite  subject  of 
discussion  in  the  court  of  that  king  in  its  last  and  devout 
period  ;  and  he  was  himself  the  fashion,  and  much  con- 
sulted and  thought  of  by  the  fashionable  devotees  of  the 
time.  Perhaps  the  best  appreciation  of  him  will  be  found 
in  the  notices  scattered  through  the  Memoirs  of  Saint 
Simon,  who  reverenced  him,  but  was  too  clear-sighted 
to  idolize  any  one.  His  rule  was  of  the  austerest  descrip- 
tion ;  comprising,  among  other  severities,  absolute  silence 
on  the  part  of  those  admitted  for  a  considerable  period. 
At  the  Revolution  the  community  or  I*a  Trappe  was  dis- 
persed :  many  member*  escaped  to  England,  and  were 
received  by  Mr.  Weld,  the  proprietor  of  Lulworth  in 
Dorsetshire.  There  are  now  several  congregations  of 
Trappists.  The  famous  Baron  Oeramb,  so  long  the  lion 
of  the  fashionable  circles  in  London,  ended  his  career  by 
entering  one  of  them.  (Seethe  Encyl.  Methodique, "  Thco- 
logie." )  There  is  an  account  of  the  present  state  of  the 
original  convent  in  the  Revue  de  Fart's,  vol.xxix.  It  is 
a  melancholy  picture.  Many  of  the  stories  told  of  the 
austerities  of  I -a  Trappe  —  e.g.  that  each  of  the  monks  is 
employed  in  dicing  every  day  a  portion  of  his  grave,  Ac. 
—  are  fables.  But  the  main  features  of  the  discipline,  the 
enforced  silence,  the  complete  seclusion  from  the  world 
(insomuch  that  the  superior  alone  receives  news  of  the 
decease  of  a  relation  of  any  monk,  and  it  is  only  announced 
to  the  community  by  a  direction  to  pray  for  the  soul  of 
the  kinsman  of  one  of  the  brethren,  without  naming  him), 
are  as  commonly  reported. 

TRAP  ROCKS.  (From  the  Swedish  trappa.  a  flight 
of  steps,  because  these  rocks  frequently  occur  In  large 
tabular  masses  rising  one  above  another  like  the  suc- 
cessive steps  of  a  staircase. )  They  are  apparently  of  Ig- 
i  or  volcanic  origin,  and  composed  of  felspar,  augite, 
,  the  predominance  of  one  or  other  of  these 
rals  giving  rise  to  many  varieties.  See  Geology. 
TRAUM  A'TIC.  (Cr.  t#«i.-u*.  a  wound.)  Relating 
to  wounds  ;  hence  the  traumatic  balsams  and  ointments 
of  old  pharmacy 

TRAVELLER.  In  Naval  affairs,  a  ring  or  hoop  which 
slides  alonu  a  rope  or  spar. 

TRA' VERSE.  In  Law,  a  name  given  to  a  plea  con- 
taining a  denial  of  some  matter  of  fact  alleged  on  the 
other  side,  and  offering  to  refer  the  matter  to  the  decision 
of  a  jury. 

In  cases  of  misdemeanour,  where  the  defendant  post- 
pones the  trial  of  the  indictment  until  the  next  sessions 
or  assizes,  he  is  said  to  traverse  the  indictment.  The 
delays  which  this  form  formerly  occasioned  have  been 
materially  abridged  by  the  act  tiO  G.3.  and  1  G.4.  c.  4.  ; 
under  which  persons  in  custodv  or  held  to  bail  twenty 
days  before  the  sessions  are  bound  to  plead,  unless  a 
certiorari  has  " 
1 2*4 


TREAD  MILL, 

TRAVERSE  SAILING.  In  Navigatio 
different  courses  in  succession  ;  and  the 
during  such  compound  courses  and  distances  fcx»  a 
equivalent  single  course  and  distance  la  called  rr**S*sf 
a  traverse.  1  he  reduction  may  be-  t-tft-c  t*-d  miser  m 
geometrical  projection  or  trigonometrical  caKU!*u*t->  e 

of  a  traverse  table. 

TRAVERSE  TABLE,  in  Navigation,  la  the  tite- 
lated  form  in  whicli  the  northing,  southing,  easna?  sm 
westing  are  made  on  each  individual  course  aoddattaaa 
in  a  traverse,  for  the  purpose  of  finding  readily  tut  <t 
ference  of  latitude  and  departure  made  upon  the 
the  difference  between  the  sum*  of  the 
southings  being  the  <Uff.  tat.,  and  between  the  usa  < 
the  eastings  and  westings  the  drt 

The  northing,  southing,  east* 
nerally  taken  I 
the  parts  of  a  i 

to  a  given  acute  angle,  and  a  hy 
unit  in  length  from  1  to  300,  an 
extent  sufficient  for  the  wants  of  the  practical 
This  table  itself  is  also  called  a  traverse  table.  true,  ear 
facility  which  it  affords  in  resolving  a  traverse,  trsc  * 
may  be  applied  advantageously  to  many  other  purp?*c» 
In  the  annexed  figure  ABC  ii  a  plane  triangle  rigfes- 
angledat  B;  and  if  A  B  represent  asvr- 
K  tion  of  the  meridian  pa»iug  thn.ctf 

A,  and  A  C  the  distance  from  A  u-  u 
then  the  angle  A  i»  called  the  pes;* 
A  B  the  difference  of  Latitude,  ar;d  b  ■-' 
the  departure  ;  and  to  a  given  aagV  -I 
the  corresponding  values  of  A  1  at 
B  C.  being  computed  and  entered  t  * 
table,  form  for  the  assumed  value  of  A 

*  *Thc  table  ?s  thu!  constructed  tviC 
A  aa 


the  compass,  and  the  bypothenusc  to  every  integer  trwt 
unity  to  as  high  a  number  as  may  be  thought  rrcui  v 


vlty  is 


In \rc*: 


unity  to  as  high  a  number  as  may  be  thought 
But  the  table  being  formed,  any  two  elements' 
geometrically  determine  the  triangle  may  be  aaauarea  o 
the  given  one,  and  the  other  found  by  inspection  fr«= 
the  table.  But  the  use  of  the  table  is  not  limited  to  the 
solution  of  right-angled  triangles  only ;  for  every  rase  <•* 
oblique  triangles  may  be  solved  by  means  of  It. 

TRA'VERTIN.  ( Ital.  travertlno.)  A  Umestnar. de- 
posited from  water  holding  carbonate  of  lime  in  wotuorc 
The  word  is  a  corruption  of  tibnrtmus.  this  kind  uf  its** 
being  abundantly  formed  by  the  river  Anio  at  Tibur 
Home.  The  species  about  Alba  is  usually  called  j 
They  are  both  of  good  quality,  and  were  much  used  tn  i 
ancient  Romans.    Its  Latin  name  was  ,* 

TRA  VE'STIE.  (Fr.  travestir,  tot 
rat 1 1 re,  a  word  used  in  the  same 
Sec  Parody. 
TREACLE.   The  viscid  brown 
sugar  in  the  refining  i 
nerally  14.  and  It  contains  on  the 
of  solid  matter.   (  Ure's  Dtctwssarp . 
TREAD.   (Sax.cncbati./ojrt  tke/eeiOH.) 
tecture,  the  horizontal  part  of  a  step  on  which  the  Kax  is 
placed. 

TREAD  MILL.  A  recent  invention  for  giving  or- 
fill  employment  to  persons  imprisoned  for  crime. 

Its  usual  form  is  that  of  a  cylindrical  wheel  of  about 
ft  feet  diameter,  and  16  feet  long ;  and  several  of  sorii 
wheels  are  sometimes  coupled  together.  The  circon- 
ference  is  furnished  with  twenty-tour  equidistant  stef4. 
on  which  the  prisoners  are  made  to  work  on  the  mi! 
Each  individual  treads  in  a  separate  compaxttneu*, 
boarded  off  so  that  no  intercourse  can  take  place  bet  a  em 
the  parties  at  work  at  the  same  time. 

Ail  mounting  the  first  step  together,  their  weight  sen 
the  wheel  in  motion,  bringing  down  the  step  trod  upoo . 
when  they  step  up  tothe  next  one,  which  descends  in  tbr 
same  manner,  and  so  on,  producing  a  continuous  rotatory 
motion  in  the  wheel,  which  may  be  applied  aa  the  movir>r 
force  to  a  mill  for  grinding  corn,  or  in  turning  any  other 
machinery. 

The  prisoners  at  work  on  the  wheel  are  assisted  and  sup- 
ported by  a  hand-rail  before  them.    The  wheel  make* 
about  two  rounds  per  minute,  which  Is  equivalent  to  a  ver- 
tical ascent  of  about  3*2  feet  per  minute,  and  this  is  about 
the  maximum  of  labour  usually  permitted  on  the  wheel 
These  machines,  which  have  now  been  introduced  into 
all  the  great  prisons  in  England  and  Wales,  have  bees 
most  efficacious  in  counteracting  that  feeling  which  du- 
|>oses  the  worthless  to  balance  the  pleasures  o!  k11«-»«» 
against  the  discomforts  of  confinement.    The  ap^lirain* 
ot  it  to  prisoners  before  trial  was  much  denounced  as  an 
abuse.  ( See  Ed.  Rev.  vol.  xxxlx.  for  a  paper  by  the  Rev. 
Sydney  Smith  on  this  subject.)   The  Court  of  king's 
Bench,  however,  refused  a  mandamus  to< 
tices^of  Yorkshire  l0^1'"*  food,  I 
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TREASON. 

TREASON,  or  HIGH  TREASON.  By  the  statute 
WE. 3.  c. 2.  the  limits  of  this  great  offence  were  first 
tecurately  defined  ;  and  although  subsequent  enactment* 
it  different  periods  widely  enlarged  the  range  of  actions 
vhich  might  be  drawn  within  its  penal  character,  yet 
nost  of  these  have  been  regarded  as  encroachments  upon 
he  principles  of  our  jurisprudence.  To  compass  the 
leath  of  the  king,  queen,  or  king's  eldest  son  and  heir ; 
o  violate  the  king's  wife  or  daughter,  or  the  wife  of  the 
icir  apparent ;  to  levy  war  against  the  king  in  the 
ealm  ;  to  assist  the  king's  enemies  in  the  realm  or  else- 
where ;  to  counterfeit  the  king's  privy  seal ;  to  clip  or 
ountcrfcit  the  king's  money  ;  to  slay  the  chancellor  or 
ither  high  judicial  magistrates  ;  —  these  arc  the  seven 
pevies  of  treason  constituted  by  this  act.  The  many 
resh  species  devised  duritig  the  troubled  periods  which 
ullowed  that  reign,  and  by  the  arbitrary  genius  of 
lenry  \  III.,  were  repealed  in  the  first  year  of  the  reign 
.f  Queen  Mary.  Of  new  treasons  since  created  by  ana- 
ogy  to  those  which  were  previously  so  considered,  the 
rincipal  are  defined  by  36  G.3.  c.  7. :  such  as  conspiring 
o  excite  foreigners  to  invade  the  realm  ;  levying  war  in 
•rder  to  compel  the  king  to  change  his  measures  or 
ounsels,  or  to  overawe  either  house  of  parliament ;  and 
he  expressions  or  declarations  of  such  opinions  by 
muting,  writing,  or  any  other  overt  act.  Counterfeiting 
he  king's  money,  or  filing  and  clipping  the  king's  coin, 
re  still  t  reasons  ;  as  well  as  having  coining  tools  in  pos- 
e»sion,  and  importing  false  coin  from  abroad.  Most 
ther  offences  relating  to  the  coin  are  of  a  lower  descrip- 
tor!. In  high  treason  all  parties  concerned  are  prin- 
ipals,  no  accessaries  being  recognised  in  this  offence. 
See  the  Sixth  Report  of  the  Commiuioner$  qf  Criminal 
.«»/».) 

TREA'SURER,  LORD  HIGH.   Formerly  the  third  j 
Teat  officer  of  the  crown  in  England.  The  omcc  is  now 
x  ecu  ted  by  fire  persons,  styled  the  lords  commissioners 
f  the  treasury ;  one  of  whom  holds  also  the  office  of 
bancellor  of  the  exchequer.   Set*  Treasury. 
TREASURE  TROVE.    During  the  middle  age*. 

or  money  dug  from  the  ground,  formed 
iranch  of  the  revenue  of  this  and  of  most 
ther  European  states.  The  security  of  property  which 
re  have  enjoyed  since  the  Revolution  has,  however,  put, 
ung  ago,  a  complete  stop  to  the  practice  of  burying  trca- 
ure  in  Great  Britain.  But  down  to  a  late  period  the 
•ractice  was  common  in  Ireland,  and  is,  perhaps,  not 
et  altogether  abandoned  in  that  country  ;  and  it  is  also 
ommon  in  some  of  the  Continental  states.  Ncckar  men- 
ions  that  in  France,  under  the  ancien  rffime,  the  vas- 
als  of  many  of  the  nobles,  afraid  of  subjecting  them- 
elvea  to  the  violence  of  their  masters,  buried  all  the 
aoney  they  could  scrape  together ;  and  during  the 
narchy  and  brigandage  of  the  Revolution,  vast  sums 
rere  thrown  into  the  earth.  The  well-informed  Russian 
cnnoiniit,  M.  Storch,  mentions  that  the  practice  of 
lurying  treasure  is  still  extremely  prevalent  in  (iermany, 
taly,  and  Russia ;  and  it  must  necessarily  be  more  or 
oss  prevalent  in  every  country  exposed  to  the  ravages 
•f  war,  and  where  the  rights  of  property  are  Imperfectly 


TREFOIL. 

certain  that  the  want  of  security  which  has  caused  this 
locking  up  of  so  large  a  quantity  of  capital  must  be  one 
of  the  main  causes  of  the  poverty  and  wretchedness  in 
which  the  people  of  India,  Persia,  Turkey,  Ac.  are  in- 
volved. 

TREA'SURY,  BOARD  OF.  In  England,  the  board 
to  which  is  entrusted  the  management  of  all  matters  re- 
lating to  the  sovereign's  civil  list  or  other  revenues. 
This  office  was  formerly  committed  to  the  lord  high  trea- 
surer, the  third  great  officer  of  the  crown ;  but  in  modern 
times  a  lord  high  treasurer  has  not  been  appointed,  the 
duties  of  his  office  being  executed  by  a  board  of  five  lords 
commissioners.  The  chief  of  these,  or  first  lord  of  the 
treasury,  is  generally  the  prime  minister  for  the  time 
being ;  and,  when  a  commoner,  also  chancellor  of  ex- 
chequer ;  though  Sir  Robert  Peel  has  recently  deviated 
from  this  practice.  The  salary  of  the  first  lord  of  the 
treasury  Is  50007.  per  annum  ;  that  of  the  others  1200/. 
each.   The  other  officers  of  the  board  are.  two  joint 

junior,  i 


ted.  But  it  is  chiefly  in  the  despotical  states  ot 
and  In  Turkey  in  Europe,  that  the  burying  of 


noney  is  carried  to  the  greatest  extent.    There  every 
ich  individual  estimates  his  wealth,  not  by  the  stock  or 
apital  he  has  lent  to  others,  or  has  employed  in  the 
•reat  work  of  production,  but  principally  by  the  amount 
.f  the  treasure  he  has  been  able  to  conceal  ;  and  every 
•oor  man  deposits  in  the  earth  whatever  he  can  contrive 
o  withdraw  from  the  grasp  of  his  avaricious  masters. 
'  The  rajahs,"  says  Mr.  Luke  Scrafton,  in  his  valuable 
ract  on  Hlndostan,  "  never  let  their  subjects  rise  above 
nedlocrity  ;  and  the  Mohammedan  governors  look  on 
he  growing  riches  of  a  subject  as  a  boy  does*on  a  bird's 
it-st :  he  eyes  their  progress  with  impatience,  then  comes 
rlth  a  spoiler's  hand  and  ravishes  the  fruit  of  their 
abour.    To  counteract  this,  the  Hindoos  bury  their 
noney  under  ground,  often  with  such  secrecy  as  not  to 
rust  even  their  own  children  with  the  knowledge  of  It ; 
nd  it  is  amazing  what  they  will  suffer  rather  than  be- 
ray  it.    When  their  tyrants  hare  tried  all  manner  of 
orporeal  punishments  on  them,  they  threaten  to  defile 
i :  but  even  that  often  fails ;  for  resentment  prevailing 
love  of  life,  they  frequently  rip  up  their  bowels, 
r  poison  themselves,  and  carry  the  secret  to  the  grave." 
dr.  Scrafton  considers  that  the  universality  of  this  prac 
ice.  and  the  quantity  of  the  precious  metals  which  must 
n  consequence  have  been  lost,  has  been  a  principal 
auae  of  the  long-continued  drain  of  specie  to  the  East, 
roni  the  discovery  of  the  American  mines  down  to  a 
cry  late  period,  the  greatest  portion  of  their  produce 
ia*  been  directly  or  Indirectly  exported  to  Turkey,  Hln- 
lostan.  and  other  eastern  countries ;  and  yet  it  is  said 
hat  the  precious  metals  do  not  seem  to  nave  become 
nore  abundant  In  those  countries,  or  the  prices  of  com- 
nodities  to  be  materially  increased.    But,  without  at- 
e-mptlng  to  investigate  the  precise  degree  of  credit  that 
tught  to  be  attached  to  this  statement,  it  is  abundantly 


crctarics.  a  number  of  clerks  (chief,  senior,  jt 
nute,  copying,  Ac),  a  receiver  of  fees,  a  keeper  of  the 
papers,  a  solicitor,  a  chamber  keeper,  messenger*,  house- 
keepers, extra  clerks  and  extra  messenger*. 

TREATY.  In  Law,  an  agreement  between  two  or 
more  independent  states.  Grotius  (De  Jure  Belli  et 
Pads,  1.  ii.  ch.  IS.  s.  ft.)  divides  treaties  into  two  classes : 
those  which  turn  on  things  to  which  the  contracting 
parties  are  already  bound  by  the  law  of  nature,  such  as 
mutual  amity,  commerce.  Ac. ;  and  those  which  contain 
stipulations  for  something  more,  such  as  treaties  re- 
gulating boundaries,  conceding  particular  powers.  Ac. 
The  municipal  constitution,  in  every  state,  determines 
in  whom  resides  the  authority  to  make  and  to  ratify 
treaties.  In  most  monarchies  it  is  vested  in  the  sove- 
reign ;  in  republics,  in  the  chief  magistrate,  senate,  or 
executive  council  ;  in  federal  states,  sometimes  exclu- 
sively in  the  federal  authority,  as  in  the  United  State*  ; 
while  in  the  Germanic  federation  the  particular  states 
retain  the  right  of  making  treaties  of  alliance  and  com- 
merce not  inconsistent  with  the  fundamental  laws  of 
the  confederation.  In  order  to  enable  a  public  minister 
or  other  diplomatic  agent  to  conclude  and  sign  a  treaty, 
he  must  be  furnished  with  a  full  power;  and  when  so 
concluded  the  treaty  is  binding  on  the  state.  In  the  same 
manner  as  an  agent  is  bound  by  the  act  of  his  principal. 
But  the  question  how  far,  and  in  what  cases,  ratification 
is  necessary,  has  been  the  subject  of  much  debate  among 
writers  on  international  law.  It  Is  usual  to  reserve  a 
power  to  ratify  in  the  treaty  Itself.  It  is  necessary  alio, 
in  most  constitutional  governments,  for  the  sanction  of 
the  legislative  body  to  be  subsequently  given  to  treaties 
of  commerce,  or  Imposing  taxes  on  the  people,  entered 
into  by  the  executive.  Thus  the  government  of  Great 
Britain,  when  making  treaties,  granting  subsidies,  Ac. 
usually  stipulate*  that  the  king  will  recommend  to  par- 
liament to  make  the  grant  necessary  for  the  purpose ; 
but  under  the  constitution  of  the  United  States,  ft  has 
been  thought  that  congress  is  bound  to  sanction  treaties 
in  general  made  by  the  president  with  the  advice  and 
consent  of  the  senate.  Treaties  have  been  divided  into 
real  and  personal :  the  former  of  which  are  said  to  bind 
the  contracting  parties,  Independently  of 


the  contracting  parties,  Independently  or  any  change 
of  sovereignty  or  In  the  rulers  of  the  *tate ;  the  latter 
are  made  with  express  reference  to  the  person  of  the 
actual  ruler.  But  treaties  properly  so  called,  as  of  friend- 
ship and  alliances,  commerce  and  navigation,  even  if 
perpetual  In  terms,  are  said  to  expire  —  1.  In  case 
either  of  the  contracting  parties  cease  to  be  an  Inde- 
pendent state  ;  2.  When  the  internal  constitution  of  go- 
vernment is  so  changed  as  to  render  the  treaty  no  longer 
applicable.  In  tin*  they  differ  from  what  are  called 
transitory  conventions',  »  hich  pass  i nun  vw  im  nmrnt 
to  another ;  such  as  treaties  of  cession,  boundary.  Ac. 
( See  Wictpufort,  book  ii. ;  Vat t el,  book  11. ;  Schoell,  Hist, 
des  Traitt's  de  Pair,  4  vols.  Brussels,  1817.) 

TREBLE.  (Said  to  be  the  same  as  "  threefold,"  sed 
qusrre  V)  In  Music,  the  highest  part  in  a  concerted  piece. 
Thus  we  say  a  treble  violin,  a  treble  hautboy,  Ac.  In 
vocal  music,  this  part  Is  committed  to  boys  or  females. 
The  treble  is  divided  into  first  or  highest  treble,  and 
second  or  low  treble.  Half  treble,  or,  a*  it  is  sometimes 
called,  mexxo  soprano.  Is  a  high  counter-tenor. 

TRECKSCHUYT.  (Dutch,  traekship  or  boat.)  The 
covered  boats  drawn  by  horses  or  cattle,  and  used  for  the 
conveyance  of  goods  and  passenger*  on  the  Dutch  and 
Flemish  canals,  are  so  called.    For  an  admirable  descrip- 

"  treckschuyt."  now  so  rapidly  falling  into  disuse  from 
the  introduction  of  railways,  see  Murray's  Handbook 
for  Northern  Germany. 

TREENAILS.    In  Naval  Language,  wooden  bolts  by 
I  which  the  planks  of  a  ship**  bottom  arc  secured  to  the 
llml»ers. 

TREFOIL.   (Lat.  tre*.  three,  and  folia,  leaves.)  In 
Architecture,  an  ornament  of  three  cusps  in  a  circle ;  re- 
sembling three-leaved  clover. 
Trefoil.   A  name  given  in  English  to  different  kinds 
1  4  L  4 
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TREMANDO. 

of  three-leaved  plants.  White  trefoil  i«  Trifblium  re. 
pens  ;  yellow  trefoil  it  Trifolium  minus  ,-  black  trefoil  is 
Mcdicago  luputtna  ;  bird  (-foot  trefoil,  Lotus  cttrnicu- 
Intus.  All  such  plants  are  used  for  the  food  of  cattle. 
The  French  word  trefie  has  a  similar  application. 

TKEMA'NDO,  Tremolo.  (It.  trembling.)  In  Music, 
a  direction  for  one  of  the  graces  of  harmony,  which 
consists  in  a  reiteration  of  one  note  of  the  chord : 
this,  however,  applies  more  directly  to  the  word  tremolo, 
whilst  the  tremando  is  a  general  shake  of  the  whole 

TKE'MATODES.  Trematoda.  (Gr.  rrnf*».  a  hole.) 
The  name  of  an  order  of  Strrelmlnthans.  or  Parenchy- 
matous Entozoa,  comprising  those  which  bare  organs  of 
imbibition  and  adhesion  in  the  form  or  suckers. 

TEEME'LLA.  ( Lat.  tremo.  / tremble. )  A  Jelly-like 
of  the  lowest  organization,  found  in  damp  walks 
It  is  composed  of  a  tballus  con- 


its  called  lavers. 
TRE'MOLITE.  A  mineral,  often  of  a  fibrous  texture, 
generally  containing  silica,  magnesia,  and  carbonate  of 
lime,  originally  found  in  the  valley  of  Tremola  on  St. 
Got  hard. 

TRE'NCHES  (Fr.  tranche),  In  Fortification,  are 
places  cut  out  by  besiegers  to  approach  the  place  at- 
tacked in  greater  security.  They  are  generally  from  8 
to  10  feet  wide,  and  in  depth  something  more  than  the 
height  of  a  man,  being  commonly  about  7  feet. 

TRENT.  COUNCIL  OF.  In  Ecclesiastical  History, 
was  assem  bled  by  Paul  III.  in  IMS;  and  continued.  In 
twenty-five  sessions,  until  1563,  under  Julius  III.  and 
Pius  IV.  This  celebrated  council  was  convoked  at  a 
period  when  the  Christian  world  was  agitated  by  the  early 
of  the  reformers  ;  and  its  most  important  decrees 
to  the  points  on  which  the 
of  the  Reformation  chiefly  turned:  e.g. 
n,  image-worship,  the  authority  of  the 
pope.  There  is  a  certain  degree  of  ambiguity  in  the 
expression  of  some  of  its  decrees,  owing  to  the  uncer- 
tainty which  the  doctrines  of  the  reformers  caused  in 
the  minds  of  supporters  of  the  Romish  faith.  But, 
on  the  whole,  it  cannot  be  denied  that  they  express 
the  genera)  belief  of  Western  Christians  at  the  period 
when  they  were  drawn  tip  ,  and  that  they  condemn,  al- 
though with  little  decision  and  firmness,  many  of  the 
more  gross  abuses  of  the  church.  The  authority  of  these 
decrees  (except  so  far  as  the  more  strictly  doctrinal  part 
of  them  is  embodied  in  the  creed  of  Pope  Pius  IV.)  has 
been  much  debated  among  Romish  ecclesiastic*,  in 
Germany.  Poland,  and  Italy,  they  appear  to  have  been 
adopted  from  the  beginning  without  restriction  ;  in  Spain 
only  with  a  reservation  of  the  rights  of  the  monarch ; 
in  France  they  have  never  been  solemnly  received.  But 
as  regards  the  more  important  portions  of  them  which 
contain  the  rule  of  faith,  they  probably  accurately  ex- 
press the  belief  of  the  Roman  Catholic  church  at  the 
present  day.  The  famous  history  of  Father  Paul  ( Paolo 
Sarpi)  is  in  many  respects  a  noble  model,  but  does  not 
always  contain  a  fair  estimate  of  tho  subject.  That  of 
Cardinal  Pallavlclno  represents  the  more  Romanist  view. 
(See  Mosheim,  vol.111.;  Robertson's  Charles  V. ;  Hal- 
lam's  Intr.  to  the  Literature  qf  Europe,  vol.  11.) 

TREPA'N.  (Gr.  ttyium,  I  perforate.)  A  circular 
saw  for  perforating  the  skull.  The  term  trephine  is  also 
applied  to  a  similar  but  improved  form  of  the  instrument. 
( See  the  article  "  Trephine,"  in  Cooper's  Surgical  Dic- 
tionary.) 

TRE'SPASS,  in  Law,  strictly  is  any  transgression  of 
the  law  less  than  felony,  or  misprision  of  felony  ;  btit  is 
generally  used  to  signify  any  wrong  or  damage  which  is 
done  by  one  private  person  to  another.  Trespass  vi  et 
armis  is  where  an  act  is  done  which  is  in  Itself  an  imme- 
diate injury  to  another's  person  or  property ;  such  as 
assault  and  battery,  or  breaking  and  entering  a  house  or 
close.  Special  trespass,  or  trespass  on  the  case,  where  an 
act  is  not  immediately  injurious,  but  only  by  consequence 
and  collaterally.  Trespass  is  a  personal  action  of  tort, 
and  lies  for  Injuries  or  a  very  miscellaneous  character. 
Trespass  on  the  case,  as  a  form  of  action,  arose  originally 
out  of  a  power  given  to  the  Court  of  Chancery  to  frame 
new  writs  for  injuries  which  could  not  be  redressed 
under  the  common  forms  of  trespass  or  covenant.  Trover 
and  assumpsit  are,  in  their  origin,  different  forms  of  tres- 
pass on  the  case. 

TRE'SSURE.  In  Heraldry,  a  border  running  parallel 
with  the  sides  of  the  escutcheon,  which  should  contain 
about  one  quarter  of  the  bordure.  It  Is  generally  either 
double  or  triple ;  and  has  usually  fleur-de-lis,  arranged 
in  opposite  directions  alternately,  perpendicular  to  the 
length  of  the  trcssure:  it  is  then  called  fiory  counter- 
fiory.  The  tressure  forms  part  of  the  royal  arms  of 
Scotland,  and  of  those  of  many  noble  Scottish  houses. 

TRESTLE  TREE.    See  Mast. 

TRET.    In  Commerce,  an  allowance  of  4  lbs.  for  every 
lot  lbs.  for  the  waste  which  certain  kinds  of  goods  are 
liable  to  from  " 
12ft*! 
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plane  triangles. 

1.  The  greater  side  is 
vice  versa. 

'I.  The  stun 
fere  nee  of  any  two  lesa  than  the  third  side. 

3.  The  sum  of  the  three  angles  is  equal  to  two  rifht 
angles  ;  aiuHf  one^of  the  sides^be  produced,  the  eif-nor 
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TRIANGLE 

TRIAD.    (Gr.  rrut.  three.)     As  to  the  myva»n  - .■ 
triad  of  deities  or  dsrmons,  who  are  supposed  by  *■  ~- 
have  been  the  basis  of  the  darnon- worship  of  the  Grr»l 
according  to  a  passage  in  Procraa  on  the  frnm  H 
Plato  (see  JJryunt's  Ancient  Mythology,  vol.  iii.  p  1  " 
"  they  could,"  he  says,  in  accordant**  with  h:s  »»r^i 
theory,  "  be  no  other  than  the  three  sons  of  Noah.  »* 
were  the  Baalim  of  the  Scriptures,  and  the  As^sm**  m 
Afaumru  of  Greece."    Others  have  imagined  that  :j» 
Triad  of  Plato  and  his  follower*  was  connected  w£t>  s* 
Christian  Trinity.     What  are  called  by  Cymric  w- 
quartes  the  Triads  qf  the  Welsh  Bard*  are  poetic*  t» 
tories,  in  which  the  facts  recorded  are  thrown  into  a  sac 
of  triplets.  Thus,  to  take  the  commencement  of  Uw  frs 
Triad  as  an  example, — "  Three  names  hare  been 
the  Isles  of  Britain  since  the  beinnning:  Clas  Mensu 
Til  Inys.  and  Inys  Pridain."    The  Triad,  arc  su*.- 
to  be  of  no  greater  antiquity  than  the  reign  of  Ed«va  I. 
although  they  probably  contain  fragment*  of  old  hy^'n 
( See  Turner's  Anglo-Saxons,  vol.  i. :  **  Britannia  si 
the  Romans.") 

Tsmad.  In  Music,  a  compound  of  three  sounds,  wan. 
from  the  extraordinary  property  it  baa  of  betog  isczv 
rally  divisible  into  two  thirds,  one  major  and  theotwr 
minor,  constituting  a  fifth  in  the  whole,  has  reeer** 
the  name  of  the  harmonic  triad  Its  name  is  torn** 
on  its  being  formed  or  ^]tninl  and^a^fifth.  waidk^was 

terms. 

TRIAL,  in  Common  Law,  is  the  examinar v  mi 
disposal  of  an  issue  of  fact,  either  m  criminal  or  or. 
proceedings.  Trials  are  by  certificate,  bv  tuxpccimm.  fc» 
the  record,  and  per  pais,  or  by  a  Jury.  The  three  fi-v* 
are  of  a  peculiar  character.  Trial  by  certificate  is  when 
the  evidence  of  the  person  certifrin«  it  Use  onlv  psrwr 
test  of  the  issue  ;  as,  the  customs  of  the  city  of" V*w6sr 
are  to  be  tried  by  the  certificate  of  the 
men,  &c.  Trial  by  inspection  is 
judges  personally  examine  am 
dispute ;  a  practice  long  obsolete.  Trial  by 
is  where  the  point  at  issue  being  whether  or  not  aceru  - 
record  exists,  or  certain  averments  in  it.  it  is  deexW 
the  production  of  the  record  itself.  But  the  ordfeun 
trial  of  all  facts,  with  these  very  rare  exceptions,  t»  b«  i 
jury,  summoned  to  try  the  issue  raised  by  Use  fssswdngs 
Trials  at  bar  of  civil  actions  are  those  which  take  ptsri 
before  all  tho  judges  of  the  court  of  which  the  record  » , 
the  original,  and,  as  it  were,  direct  mode  of  trial,  rr^s 
which  all  others  are  variations,  although  it  ts  uow  vrrr 
rare  in  practice.  In  ordinary  cases,  it  has  been  hot 
superseded  by  trial  at  Nisi  Prtus  (since  13  Ed.  I.)  t*ee 
Nisi  Pairs.)  A  trial  at  bar  is  now  only  granted  «a 
special  grounds.  Trials  before  the  sheriff1  are  wheo  tlir 
demands  do  not  exceed  by  virtue  of  the  ssat- 

3  ft  4  W.  4.  c.  42.  ■.  17.     These  are  the  only  modes  *t 
disposing  of  issues  raised  on  records  in  trie  super  ■«■ 
courts  |  and  trials  of  actions  in  courts  of  limH>d  jon«- 
dictlon  are  governed  by  the  same  general  rule*    (  n 
minal  trials  are  had  in  like  manner  when  an  lame  sf 
fact,  generally  guilty  or  not  guilty,  is  raited  bv  *J* 
pleadings.    Sew  trials,  in  civil  cases,  are  granted  wbcv 
the  court  of  which  the  record  is,  sees  reason  to  «* 
dissatisfied  with  a  verdict,  either  on  the  ground  tUt 
evidence   was  improperly  received  or  refected ;  er 
that  the  judge  misdirected  the  jury  as  to  the  Ism 
applicable  to  the  facts  ;  or  that  the  verdict  was  agams? 
the  weight  of  evidence ;  or  that  a  party  w. 
surprised  ;  or,  lastly,  that  frost 
discovered. 

TRIA'NGLE.  (Lat.  trlangulum.)  A  tb 
figure,  which  consequently  has  alto  three  angles 

Triangles  are  rectilineal,  spherical,  or  ciirviH-vri! 
Rectilineal  or  plane  triangles  we  bounded  by  struts  : 
lines  ;  spherical  triangles  are  formed  on  the  surface  stf  * 
sphere  by  the  intersection  of  the  planes  of 
circles ;  rurvlltneal  triangles  are  those  which 
by  three  curves  of  any  kind  whatever. 

Triangles  receive  other  distinctive  denominations  from 
the  relation  of  their  sides  and  angles.  Plane  triangle* 
are  denominated  equilateral  when  their  three  sides  arc 
all  equal ;  isosceles  when  two  only  are  equal ;  and  sosA-w 
when  all  three  are  unequal.  They  are  caUed  rrr*/- 
angled  when  one  of  the  angles  is  a  right  angle  ;  ait'ear- 
angled  when  one  of  the  angles  is  more  than  a  right 
angle;  and  acutcanfited  when  each  of  the  anj?V*  • 
less  than  a  right  angle ;  and  triangles  are  said  to  br 
similar  when  their  angles  arc  respectively  equal  each  to 
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TRIANGLE,  ARITHMETICAL. 

4.  If  A  E  and  CD  be  perpendiculars  from  the  angle* 
A  and  C  on  the  opposite  tides  A  B 
and  B  C,  then,  generally,  A  C  = 
A  B  •  A  I)  +  C  B  •  CP.;  and.  consc- 

Suently.  if  the  angle  B  is  a  right  angle, 

5.  Line*  which  bisect  the  angles  of 
a  plane  triangle  will  pass  through  the 
centre  of  the  Inscribed  circle;  per- 
pendiculars from  the  middle  of  the 
•Ides  pass  through  the  centre  of  the 
circumscribing  drele  ;  and  lines  drawn  from  the  angles  to 
the  middle  of  the  opposite  sides  pass  through  the  centre 
of  gravity. 

6.  Triangles  are  to  each  other  In  the  compound  ratio 
of  their  bases  and  altitudes. 

The  area  of  a  plane  triangle  Is  found  by  multiplying 
the  length  of  one  of  the  sides  Into  that  of  the  perpen- 
dicular let  fall  upon  it  from  the  opposite  angle;  but 
there  are  various  other  expressions  for  the  area,  for 
which  see  TkiuoNoumtY. 

Triangle.  In  Astronomy,  one  of  the  forty-eight 
constellations  of  Hipparchus,  situated  In  the  northern 
hemisphere.  The  same  name  is  also  given  to  one  of  the 
twelve  southern  constellations  formed  by  Bayer.  There 
Is  also  the  Little  Triangle,  added  by  Ilevelius,  near  the 
first  named.   .S'<v  Constellation. 

Triangle.  In  Music,  a  small  steel  triangular 
musical  instrument  of  percussion,  open  at  one  of  its 
angle*.  It  is  set  In  vibration  by  being  struck  with  a  short 

C°TRI  ANGLE,  ARITHMETICAL.  The  name  given 
by  Pascal  to  a  table  of  certain  numbers  disposed  in  the 
form  of  a  triangle.  The  first  vertical  column  of  the  table 
contains  units  only;  the  second  contains  the  series  of 
natural  numbers  ;  the  third  the  series  of  triangular  num- 
bers; the  fourth  the  series  of  pyramidal  numbers;  and 
to  on.    (See  Fir.  vh  ate  Nt 
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number  In  the  table  is  obtained  by  adding  the 
nl»-r  next  above  it,  in  the  same  column,  to  the  num- 
in  the  tame  line  in  the  next  preceding  column  ;  and 
it  will  be  observed  that  the  oblique  diagonal  rows,  be- 
ginning at  the  left  and  descending  towards  the  right,  are 
the  same  as  the  vertical  column*.  One  of  the  properties 
of  the  table  is,  that  numbers  taken  on  the  horizontal 
lines  «re  the  coefficients  of  the  different  powers  of  a 
binomial.  For  the  description  and  uses  of  the  table,  see 
the  Introduction  to  Huston' t  Mathematical  Tables. 

TRIANGULAR  COMPASSES.  Compasses  having 
three  legs ;  two  opening  in  the  usual  manner,  and  the 
third  turning  round  an  extension  of  the  central  pin  of  the 
other  two,  besides  having  a  motion  on  the  central  joint  of 
its  own.  The  instrument  it  useful  in  the  construction 
of  maps  and  charts,  at  three  points  may  be  taken  off  at 
once. 

TRIANGULAR  NUMBERS.  The  series  of  numbers 
formed  by  the  successive  sums  of  the  terms  of  an  arith- 
metical progression,  of  which  the  common  difference  is  1. 


Arithmetical  progression,  1,2,3,  4,  ft,  6,  Ac. 
Triangular  numbers,         1,  3,  C,  10,  15,  21,  Ac. 

The  general  term  of  the  series  Is  \  n  (is  +  I).  See 
Figcratk  Ncmbrr*. 

TRIA'RH.  The  third,  last,  or  veteran  rank  of  in- 
fantry In  the  Roman  legion.  (See  Legion.)  There  is  an 
essay  on  this  particular  rank,  Mem.  de  t  Ac.  det  Inter. 
vol.  xxix. 

TRIBE.  (Lat.  trfbus.)  A  principal  subdivision  of 
the  Roman  people.  The  word  signifies  a  division  into 
three,  which  was  the  number  of  the  patrician  tribes  ; 
which  were  distinguished  by  the  names  Ramuee,  Titl- 
enses,  and  Luceres.  The  first  of  these  consisted  of  the 
original  body  of  patricians  ;  the  next  two  were  added  at 
different  times  under  the  kings  from  the  free  citizens, 
who  grew  up  round  the  first.  The  plebeian  tribes,  which 
finally  included  the  whole  people,  were  quite  distinct 
from  the  above.  They  were  Instituted  by  Scrvius  Tul- 
lius,  who  divided  the  city  into  four  regions,  and  the  rest 
of  the  Roman  territory  into  twenty-six ;  most  probably 
making  in  all  thirty  tribes,  to  correspond  to  the  number 
ol  patrician  cwrur.  Ten  of  these  are  supposed  to  have 
been  swept  away  by  the  cession  of  the  territory  on  the 
Etruscan  bank  of  the  Tiber  to  Porsenna,  as  we  hear  of 
only  twenty -one  Immediately  alter  that  event ;  the  one 
having  been  most  probably  added.  In  later  times,  the 
of  tribes  was  increased  to  thirty-five,  and  they 
1257 
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TRICHIURUS. 

then  included  all  the  free  citizens.  In  the  mean  time 
the  patrician  tribes  became  quite  extinct ;  when  all  the 
difference  of  privileges  enjoyed  by  their  respective  curia; 
were  abolished.  ( See  Niebuhr't  Hut.  qf  Rome,  2d  edit, 
p.  417.) 

TRIBO'METER.  (Gr.  r<*C»,  /  rub.  and  turps, 
measure.)  In  Mechanics,  the  name  given  by  Musschen- 
broek  and  Coulomb  to  a  sort  of  sledge,  or  apparatus  for 
measuring  the  force  of  friction.   See  Friction. 

TRIBU'NAL.  A  judgment  seat  in  the  forum  of  Rome, 
built  by  Romulus  in  the  form  of  a  half  moon  ;  hence  any 
judgment  seat :  also  a  raised  place  in  a  camp,  whence  the 
general  addressed  his  soldiers  and  Issued  orders. 

TRl'BUNE.  Properly,  as  the  name  denotes,  the  chief 
magistrate  of  a  tribe.  There  were  several  kinds  of  offi- 
in  the  Roman  ttate  that  bore  the  title.  I .  The  pie- 
first  created  after  the  secession 
of  the  commonalty  to  the  Mons  Sacer  (260  a.u.),  as  one 
of  the  conditions  of  Its  return  to  the  city.  They  were 
especially  the  magistrates  and  protectors  of  the  com- 
monalty, and  no  patrician  could  be  elected  to  the  o(Bce. 
At  their  first  appointment  the  power  of  the  tribunes  was 
very  small,  being  confined  to  the  assembling  the  ple- 
beians, and  the  protection  of  any  individual  from  patrician 
aggression  ;  but  their  persons  were  sacred  and  inviolable, 
and  this  privilege  consolidated  their  other  powers,  which, 
in  the  later  age*  of  the  republic,  grew  to  an  enormous 
height,  and  were  finally  incorporated  with  the  functions 
of  the  other  chief  magistracies  In  the  person  of  the  em- 
peror. The  number  of  the  tribunes  varied  from  two  to 
ten,  and  each  of  these  might  annul  the  proceedings 
of  the  rest  by  putting  In  his  veto.  (See  Siebuhr't 
Hist,  qf  Home,  2d  edit.  t.  624.;  Lableterie.  Mim.de 
TAc.  det  Inter,  vol.  xxxvil.)  2.  Military  tribunes 
were  first  elected  In  the  year  310  a.  v.  in  the  place  of  the 


of  the  shield 


to  be  admitted  t«">  a  ihare  <>i  th-  supr.-me  pow<  i  Tin 
measure  was  not,  however,  a  complete  concession  of 
their  demands,  but,  In  fact,  evaded  them  in  a  great  degree ; 
for  the  tribunate  was  not  vested  with  the  full  powers  or 
honours  of  the  consulate,  not  being  a  evrule  magistracy, 
and  though  it  was  open  to  all  the  people,  patricians  were 
almost  Invariably  chosen.  The  number  of  the  military 
tribunes  was  sometimes  six,  and  sometimes  three.  For 
above  seventy  years  sometimes  consuls  were  elected  and 
sometimes  military  tribunes ;  at  last  the  old  order  was 
permanently  restored,  but  the  plebeians  were  admitted 
to  a  share  of  it.  (See  Mem.de  f  Ac.  det  Inter,  vol.xxxvii.) 
3.  Legionary  tribunes,  or  tribunes  of  the  soldiers,  were 
the  chief  officers  of  a  legion,  six  in  number,  who  com- 
manded under  the  consul,  each  in  his  turn,  usually  about 
a  month  :  In  battle  each  led  a  cohort. 

Tribune.  In  Ancient  Architecture,  a  raised  teat  or 
stand  whence  speeches  were  delivered  to  the  people  .  the 
term  is  still  used  in  this  sense  in  the  French  chambers. 

TRI'BUTE.  (Lat.  tribuo,  I  give.)  A  sum  of  money 
paid  by  inferior  sovereign  or  state  to  a  superior  poten- 
tate, to  secure  the  friendship  or  protection  of  the  latter. 
The  black  mail  formerly  levied  by  the  Scottish  borderert 
on  their  less  powerful  neighbours,  for 
property  from  the  depredations  of  caterant,  wasai 
of  tribute. 

TRl'CA.   In  Botany,  one  of  the 
or  reproductive  orgau  of  a  lichen. 

TRICHE'CHUS.  (Gr.  &<<|,  hair,  and  iX9vt,  fish.) 
A  name  invented  by  Artcdi  to  designate  the  manatee,  as 
being  the  only  •>]■«  i  li  ->  ol  fi.li,  or  w  h.tle-!i»h,  that  v.. is 
hairy:  "  quia  solus  inter  nisces  fere  hirsutus  sit."  Lin- 
nauis.  in  hit  Sfftlem  qf  tfature,  adopted  the  term  tri- 
chechut  as  the  generic  appellation  for  the  manatee  (  Tri- 
ehechut  manatui)  ;  but  he  added  the  walrus  as  a  second 
species  of  the  genus.  Subsequent  zoologists,  in  separat- 
ing these  very  different  animals,  and  placing  them  in 
distinct  genera,  have  in  this,  as  unfortunately  in  bKimany 
other  cases,  invented  a  new  generic  name  for  the  animal 
to  well  designated  by  its  original  epithet,  and  have  re- 
stricted the  application  of  the  term  trichechus  to  the 
walrus,  for  which  it  was  not  originally  designed. 

TRICHIASIS.   (Gr.  $■«{,  a  hair.)   A  disease  of  the 

rids,  in  which  the  eyelashes  grow  inwards  and  Irritate 
bulb  of  the  eye. 
TRICHI'DIUM.    (Gr.  $vl)  A 
ous  organ,  resembling  a  netted  purse,  in 
of  some  kinds  of  fungi  are  included. 

TRlCHI'NA.  (Gr.  diminutive  of  Jtyf.)  The  name 
of  a  genus  of  microscopic  encysted  Entozoa,  which  infest 
the  muscular  tissue  of  the  human  subject. 

TRICHIU'RUS.  (Gr.  and  •**«,  a  tail.)  The 
name  of  a  genus  of  spiny- finned  fishes,  literally  ren- 
dered in  their  popular  English  name  of  "  hair-tails," 
significative  of  their  most  striking  generic  character, 
which  is  taken  from  the  single  elongated  hair-like  fila- 
ment that  terminate!  the  raylets  tail.  The  Triehiuri 
have  no  anal  fin,  and  have  neither  veutral  fins  nor  sup- 
plemental scales.  But  one  species,  viz.  the  silvery  hair- 
tall  (  Trichiurut  lepturut.  Linn.),  " 
the  catalogue  of  British  fishes. 
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TRICIIOCEPHALUS. 

TRlCHOCE'PHALUS.  (Gr.  3C,|,  and  Ktf»Xn.  a 
head.)  The  name  of  a  genu*  of  Hcmatokl  Entozoons, 
one  species  of  which  {Trichocephalut  dispar,  Kudu) phi) 
infests  the  human  intcstinum  corcum. 

TRICHOP'TERANS.  Truhoplera.  (Gr.  and 
ttk«..  a  wing.)  The  name  of  an  order  of  insects 
founded  by  Kirby  for  the  case-worm  flie»,  which  are  cha- 
racterized by  four  hairy  membranous  wings,  resembling  in 
their  nenrures  those  of  the  Lcpidopterans ;  the  under 
ones  folding  longitudinally. 

TRICLI'NIUM.  (Or.  r(ut,  three,  and  *>„>r.  a  couch.) 
In  Ancient  Architecture,  a  room  furnished  on  three  sides 
with  couches,  the  fourth  side  being  left  open  for  facili- 
tating the  attendance  of  the  servant -,  in  which  company 
was  received  and  the  repasts  served.  The  winter  tri- 
clinia were  placed  to  the  west,  and  those  for  summer  to 
the  east. 

TRl'COLOR.  The  national  French  banner  of  three 
colours,  blue,  white,  and  red,  adopted  on  the  occasion  of 
the  first  revolution.  The  immediate  occasion  for  adopt- 
ing them  is  said  to  have  been  that  they  were  the  colours 
worn  by  the  servants  of  the  Duke  of  Orleans  ;  and  they 
were  first  assumed  by  tho  people  when  the  minister 
N'eckar  was  dismissed  in  17*9.  Rut  these  colours,  in 
combination,  appear  to  have  formed  a  national  emblem 
in  France  from  a  very  early  period.  It  is  alio  Mid 
to  have  been  formed  by  uniting  the  three  colours  suc- 
cessively used  in  the  trench  standards  at  different  pe- 
riods ;  rU.  the  blue  of  tbe  banner  of  St.  Martin,  the  red 
of  the  orlflamme  {tee  Oriplammf  ),  and  the  white  of 
the  white  cross,  supposed  to  have  been  assumed  under 
Philip  of  Valois.  The  three  colours  were  given  by 
Henry  IV.  to  the  Dutch  on  their  desiring  him  to  confer 
on  them  the  national  colours  of  his  country  .  and  they 
have  since  been  borne  successively  by  the  Dutch  repub- 
lic and  the  kingdom  of  the  Netherlands.  The  domestic 
livery  of  Louis  XIV.  was  triroloured,  as  were  also  the 
liveries  of  the  Bourbon  kings  in  Spain.  At  the  Revolu- 
tion, when  the  three  colours  were  assumed  on  the  na- 
tional flag,  they  were  borne  in  the  same  order  as  the 
Dutch,  hut  in  a  different  position,  vis.  the  division  of 
colours  parallel  to  the  flag  staff ;  whereas  in  the  Dutch 
flag  it  Is  at  right  angles  with  it.  Triroloured  flags  have 
l>een  adopted  In  some  of  tbe  German  states,  and  in  Bel- 
gium, Ac. ;  and  thev  are  often  employed  as  emblematical 
of  liberty. 

TRICU'SPID  VALVE.  The  valve  of  the  right  ven- 
tricle of  the  heart. 

TRl'DENT.  (Lat.  tres,  three,  and  dens,  a  tooth.) 
The  sceptre  which  the  poets  and  painters  of  antiquity 
placed  In  the  hand  of  Neptune  is  so  called  bv  way  of 
eminence.  It  is  in  the  form  of  a  spear  or  fork  with  three 
prongs  or  teeth  ;  hence  the  name.   See  Neptcnb. 

TRI'ENS.  A  small  Roman  copper  coin,  worth  one 
third  of  the  at  (which  see),  as  the  derivation  of  the  word 
implies.  This  was  the  piece  of  money  usually  placed  in 
the  hands  of  the  deceased  poor  to  pay  Charon  for  their 
passage  over  the  Styx. 

TRIERA'RCHIA.  (Gr.  «fssj(fW£M  )  An  Athenian 
institution  which  imposed  on  a  certain  body  of  citizens 
the  duty  of  fitting  out  triremes  for  the  use  of  the  state. 
About  1200  citizens  were  usually  chosen  for  this  purpose 
from  the  richest  individuals,  and  these  were  subdivided 
into  clubs  of  1  2  or  16  to  each  ship.  Demosthenes  intro- 
duced a  new  regulation,  by  which  the  burden  to  be  borne 
by  each  individual  was  made  to  bear  a  given  proportion 
to  his  propertv.  (See  Boeckh,  Public  Economy  of 
Athent,  11.  319,  360.) 

TRIE'TEHIS.  (Gr.  t<i«.  three,  and  its*,  a  year.)  In 
Grecian  Chronology,  a  cycle  Invented  by  Thales  to  con- 
nect his  year,  which  consisted  of  12  months  of  30  days 
each,  amounting  to  360  days  ;  this  falling  short  of  the 
true  solar  year,  he  inserted  a  month  of  30  days  at  the  end 
of  every  three  years,  by  which  means  he  made  it  exceed 
the  true  vear  by  13  days. 

TRIFO'RIUM.  (Lat.)  In  Gothic  Architecture,  an 
arched  story  between  the  lower  arches  and  the  clere- 
story in  the  aisles,  choir,  and  transepts  of  a  church.  An 
example  may  be  seen  in  Westminster  Abbey,  where  the 
triforium  affords  a  communicating  gallery  eutirely  round 
the  church. 

TRl'GAMOUS  (Gr.  T(tit,  three,  and  ;  mar- 
riage), is  a  name  applied  by  some  botanists  to  plants 
containing  three  sorts  of  flowers  in  the  same  flower-head  ; 
that  is  to  say,  males,  females,  and  hermaphrodites. 

TRIGE'MINI.  (Lat.  tres,  three,  and  geminus,  dou- 
ble. )  The  fifth  pair  of  nerves :  they  arise  from  the  crura 
of  the  cerebellum,  and  are  divided  within  the  cranium 
into  three  branches ;  namely,  the  orbital,  and  the  superior 
and  inferior  maxillary.  The  orbital  branch  is  divided 
into  the  frontal,  lachrymal,  and  nasal  nerves  ;  the  su- 
perior maxillary  into  the  spheno- palatine,  posterior  al- 
veolar,  and  infra-orbital  nerves  ;  and  the  inferior  raax- 
Illary  Into  two  branches,  tho  internal  lingual,  and  one 
more  appropriately  termed  the  infra-maxillary. 

TRI'GLYPIL  (Gr.  v«i«.  three,  and  Icarre.) 
In  Architecture,  an  ornament  in  the  Doric  fricxe,  con- 
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1  -;  .(!!!„'  i,f  f*.»  w         and  two  \.\\\ 
flat  spaces  called  femora. 

THl'GONALS,  Trigona.  (Gr.  r<ur, 
angle.)    The  name  of  a  family  of  lit 
taceans,  the  carapace  of  which  1* 
Trigonin  is  also 


TKIGO'NIA.   (Gr.  rvr—t,  having  three 
A  name  applied  by  Lamarck  to  a  sreniu  of  Ovjrvti. 
Bivalves,  most  of  "the  species  of  which  are  found  i---* 
but  which  has  a  beautiful  recent  re"pre*e«tativv  *- 
seas  of  the  southern  hemisphere,  renia.rk.ai>!'-  few  *j 
iridescent  lining  of  the  valves.  Jm  Trigo  naerit 
marck.    It  is  also  the  name  of  a  genus  of  Souifc  Ax.. 

I  rican  plants. 

TRIGONOCE'PHALUS.   (Gr.  rt«y*wf .  and 

j  a  head.)  A  genus  of  poisonous  serpent*,  character^ 
by  having  the  tail  terminated  by  a  horny*  conical  prr-rt  . 
or  spur.  No  species  is  known  to  inhabit  Eurns»  <r 
Africa,  in  which  continents  the  TrigonoerpkaU  arr  re- 
placed by  the  vipers.  The  poisonous  serpent  of  the  nli  < 
of  Martinique,  called  by  the  French  settlers  -  fer  » 
lance,"  is  a  species  of  the  present  genus  (  7  rigxmociy^^ 
lancfi  *iatut ) . 

TRIGONO'METRY.   (Gr.  trumgie.  m*j 

measure.)   This  term,  as  its  derivation  Implies,  «r*- 
nally  signified  tbe  measurement  of  triangle*.  <* 
branch  of  mathematics  which  treats  of  tbe  resatin*  be- 
tween the  sides  and  angles  of  triangle*  ;  bat  in  its  m  *ie-< 
acceptance  it  includes  all  formula?  relative  to  acgtr«  -r 
circular  arcs,  and  the  lines  connected  with  them, 
lines  being  expressed  by  numbers  or  ratios.    la  rrUt  : 
to  its  practical  utility.  It  may  be  regarded  as  tbe 
important  of  all  the  applications  of  mathematics. 

The  magnitude  of  an  angle  is  usually  measured  bv  car 
circular  arc  which  has  its  centre  at  the  angular  pmrx. 
and  is  Intercepted  by  the  straight  lines  forminjr.  the  ar;  * 
but  there  is  no  necessary  connection  between  an  ' 
and  the  arc  which  subtends  it.  and  in  some  modem  w«i> 
the  fundamental  properties  of  trigonometry  are  explarof 
without  any  reference  to  the  circle.  This  method  « 
proceeding  is  undoubtedly  more  direct  than  the  ■ 
nevertheless,  as  the  language  of  trigonometry 
its  form  from  considerations  respecting  the  circle,  thrr--  i 
some  advantage  on  the  score  of  perspicuitv  m  the  aanr-t 
method,  for  which  reason  we  shall  adhere  to  it  is  > 
present  sketch. 

The  primary  unit  by  which  angles  and  their  eorr  - 

rnding  arcs  are  numerically  expressed  is  the  degrrt.  •  f 
ninetieth  part  of  a  right  angle  or  of  a  quadra: 
This  division  of  the  quadrant  luto  ninety  part*  is  mtir- 
arbitrary.  It  was  adopted  by  the  ancient  Greeks.  rt<A 
has  been  all  but  universally  followed  down  to  tbe  |-evst 
time  ;  for  although  the  French  mathematicians  attercpt-f 
to  introduce  the  decimal  -system,  by  dividing  the  quarfrast 
into  a  hundred  parts,  their  example  has  not  beer  -ro- 
tated, as  the  first  effect  of  the  alteration  would  be  tc  de- 
range aud  render  useless  the  whole  of  the  exittaij 
trigonometrical  tables. 

The  degree  is  divided  into  GO  minutes),  and  the  trip  :* 
into  60  seconds.  Anciently  the  seconds  were  subdn ;  Jrl 
into  thirds  ;  but  the  practice  of  writing  down  the  p*"* 
of  seconds  as  decimals  is  now  universally  followed.  1 
expression  20°  16'  41*57"  is  read  20  degree*.  It  m-.Butr*, 
43  second*,  5  tenths  and  7  hundredths  of  a  second. 
Let  B  A  C  (flg.l.)  be  an  angle  coutained  hv  th-  t» 

straight  lines  AB,  At', 
with  A  as  a  centre.  - 
radius  A  B.  describe  a  ,  - 
de;  let  B  A  be  prodao  ! 


to  meet  the 

In  E.  and  draw  the  t<m- 
meter  D  F  perpend tru  s* 
to  BE.  From  t  draw  C  H 
and  CK  re»i  •  L  fivelr  p~. 
pendicular  to  UK  aud  I>  f  . 
and  let  B  L  and  D  M  br 
also  perpendicular  to  B  Y 
and  D  F,  meeting  A  C  pr  - 
duced  in  L  and  M.  No*, 
since  the  angles  at  fJe 
centre  of  a  circle  are  pro- 
portional to  the  arcs  on  which  they  stand,  tbe  arc  B  t" 
may  be  taken  as  the  geometrical  measure  of  the  ar-*V 
B  A  C,  and  both  will  be  exprc»sed  without  distinctK-o  rv 
tho  same  number  of  degrees,  minutes,  &e.  The  follow- 
ing definitions  are  used. 

The  arc  D  C.  which  is  the  defect  of  B  C  from  th« 
quadrant,  is  called  the  complement  of  B  C  ;  and  C  K. 
^% tiicii  l*i  its  i \ o i^c^t*^  ^rom  Id o  in i c \ rt*  1  o»  \ %  o^^H s^^^  * t5  t ' 
vlement.  C  H  is  the  tine  of  the  arc  B  C,  and  C  K  or  A  ll 
Is  the  sine  of  its  complement,  or  the  cosine  of  B  C  ;  B  I. 
is  the  tangent  of  the  arc  B  C,  and  D  M  is  the  tangent  «f 
its  complement,  or  the  cotangent  ol  B  C  ;  A  L  is  tke  * 
cant  of  B  C.  and  A  M  the  secant  of  its  completm-ot.  »r 
its  cosecant  ^1)11  ii  the  verted  tint  of  B  C.  and  D  K  it. 
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*~o- verted  tmc.  These  appellations  are  abridged  at  fol- 
lows :  —  The  arc  being  denoted  by  the  single  letter  A.  its 
*ine  is  expressed  by  $m  A  ;  its  cosine  by  cot  A  ;  its  tnn- 
*7«.-ut  by  tan  A  ;  its  cotangent  by  cot  A  ;  its  secant  by  tec 
A  ;  its  cosecant  by  co$ec  A  ;  its  versed  sine  by  per  tin  A  ; 
and  its  co-versed  sine  by  co-ver  tin  A. 

Since  the  arc  B  C  is  assumed  as  the  measure  of  the 
angle  BAC,  the  above  lines  may  be  regarded  respectively 
as  the  sine,  cosine,  tangent,  Sec.  of  the  angle  ;  and  since 
nl I  quantities  used  in  trigonometry  are  to  be  expressed 
1  »y  numbers,  we  may  take,  Instead  of  those  lines,  any 
numbers  which  are  proportional  to  them;  and  thence 
we  may  assume  the  ratio  of  the  arc  B  C  to  the  radius 
JK  B,  that  Is,  B  C-r  A  B,  as  the  measure  or  the  angle  BAC. 
I  n  like  manner  the  sine  of  the  angle  BAC  may  be  repre- 
scnted  by  C  H  -«-  A  B,  lucosine  by  A  H-j-  A  B,  its  tangent 
lj»y  B  L  -r  A  B.  its  secant  byAL-f  AB,  its  cotangent  by 
15  M  -  -  \  1).  and  its  cosecant  by  A  M  -r  A  D.  Adopting 
these  definitions,  the  values  of  the  trigonometrical  tunc 
tions  of  the  angle  B  A  C  will  evidently  remain  the  same 
when  the  angle  remains  constant,  whatever  be  the  mag- 
nitudc  of  the  circle  to  which  they  arc  referred.  It  Is 
ttaual  to  regard  the  radius  A  B  as  a  unit,  in  which  case 
the  sines,  cosines,  tangents,  Ac.  will  be  expressed  in 
terras  of  that  unit  by  the  decimal  notation.  This  is  the 
way  in  which  they  are  expressed  in  the  trigonometrical 
tattles. 

f'rorn  the  right-angled  triangles  in  the  above  diagram, 
wc  have  A  H*  +  H  C*  =  A  C>,  A  B*  +  B  L*  -  A  L3,  A  D* 
-t-  I)M-=AM];  and  because  the  three  triangles  A  11  C. 
A  BL,  ADM  are  similar,  we  have  also 

AH:HC::AB:BL::DM:DA; 
HC:CA::BL:LA::DA:AM; 
C  A  :  A  H  :  :  L  A  :  A  B  :  :  A  M  :  D  M. 
Making  the  radius  AB=AC  =  AD  =  I,  and  denoting 
the  angle  B  A  C  by  A,  these  proportions  give 
cos  A  :  sin  A  ::  1  :  tan  A  :  :  cot  A  :  1  ; 
sin  A  :  1  :  :  tan  A  :  sec  A  :  :  1  :  cosec  A  ; 

1  :  cos  A  :  :  sec  A  :  1  :  :  cosec  A  :  cot  A  ; 
from  which,  and  the  above  equations,  wc  obtain  the  fol- 
lowing table  of  formula,  exhibiting  the  relations  among 
the  trigonometrical  Hues  :  — 

cos'  A  +  sin*  A  —  l. 
sec' A    -tan' A  =  I. 
A-cot*  A  -  1. 
A  sec  A  ssi  | . 
sin  A  cosec  A  =  1. 
tan  A  cot  A  =  1 . 
tan  A  cos  A  =  sin  A. 
cot  A  sin  A  *=  cos  A. 
sin  A  sec  A  =  tan  A. 
cos  A  cosec  A  =  cot  A. 
tan  A  cosec  A  =  sec  A. 
cot  A  sec  A     cosec  A. 

Of  the  Signt  of  the  Trigonometrical  Linet.  —  In  the 
above  definitions  and  formula-  the  augle  A  was  assumed 
to  be  less  than  a  right  angle,  or  less  than  90°.  and  the 
sine,  cosine,  tangent.  &c.  were  all  regarded  as  positive. 
We  have  now  to  inquire  what  the  expressions  severally 
become  as  the  arc  increases  through  ail  its  values  from 
O  to  360°.   As  before,  let  B  E  and  D  F  (fig-  2.)  be  two 

diameters  of  the  circle  at 
(2. )  right  angles  to  each  other ; 

suppose  the  arc  to  begin 
at  B  ;  let  BC,  be  less  than 
a  quadraut,  and  let  the  arc 
B  C]  or  angle  BAC,  lie  de. 
noted  by  A.  Draw  A  C,  at 
right  angles  to  A  C  ;  then, 
since  C,  C,  is  90°,  the  arc 
B  C,«  90  +  A.  Let  C,  A 
be  produced  to  meet  the 
circumference  in  C-,  ;  then 
(reckoning  always  in  the 
same  direction)  B  Cj  = 
1H0^+A.  Lastly,  let  C.A 
be  produced  to  meet  the 
circumference  in  C4.  and  we  have  B  C4  (or  B  D  K  C«) 
«  VHP  4  A.  Draw  C,  H,.  C,H2.&c.  perpendicular  to 
E  B.  Now,  according  to  the  usual  conventions  ol  ana- 
lytical geometry,  if  the  point  A  be  regarded  as  the  origin 
of  the  co-ordinates,  and  distances  measured  in  the  direc- 
tion A  B  be  considered  as  positive,  those  measured  in  the 
direction  A  B  will  be  negative  ;  and  of  the  lines  perpen- 
dicular to  E  B,  if  those  above  B  B  be  positive,  those 
below  it  will  be  negative.  Hence  the  sines  and  cosines 
Of  arcs  in  the  different  quadrants  will  be  as  follows  :  — 

In  the  first  quadrant  the  arc  B  C,  (=s  A)  is  less  than 
90°.  and  C,  H,  and  A  H,  are  both  positive  ;  that  is,  sin  A 
and  cos  A  are  positive.  In  the  second  quadrant  we  have 
B  Cm  90°  +  A  ;  its  sine  is  C,  11..  which  is  positive,  and 
its  cosine  Is  A  Ho.  which  is  negative.   But  from  similar 


the  sine  Is  C,  I!3  negative,  and  the  cosine  is  A  H3  positive  ; 
but  C,  H,  =  C,  H„  and  AH,  =  AH,;  therefore  sin  ( \*P 
+  A)  =  -sln  A,  and  cos  (180  +  A)  -  -  cos  A.  In  the 
fourth  quadrant  we  have  A  C,  =  270°  +  A  ;  the  sine  is 
Q|  U4  negative,  and  the  cosine  is  A  II,  positive.  But 
C4  H<  =»  A  II,,  and  A  H4  =  C,  H, ;  therefore  sin  (270° 
+  A)  =  -  cos  A,  and  cos  (*70o  +  A )  =  sin  A. 

Having  found  the  directions  and  values  of  the  sine  and 
cosine  ol  .in  ar<  in  each  of  the  diffi  rent  quadrants,  those 
of  the  tangent,  cotangent,  secant,  and  c 
determined  ;  for  the  above  formula?  give 

.     .     sin  A      .  .      cos  A         .  1 
tan  A  ea  cmA,  cot  A  =  A  -  --^ 

1 

cosec  A  «=■  — ; — . 

sin  A 

Whence  it  appears  that  the  tangent  and  cotangent  will 
be  positive  when  the  sine  and  cosine  have  both  the  same 
sign,  that  is,  in  the  first  and  third  quadrants  ;  and  uegative 
when  the  sine  and  cosine  have  opposite  signs,  that  is.  In 
the  second  and  fourth  quadrants.  It  follows  also  that 
the  secant  has  always  the  same  sign  as  the  cosine,  and 
the  cosecant  the  same  as  the  sine. 

On  these  principles  the  following  table  is  constructed, 
which  will  very  frequently  be  found  useful  in  calculation, 
as  it  shows  not  only  the  sign  to  lie  prefixed  to  the  several 
trigonometrical  lines  when  the  arcs  to  which  they  belong 
exceed  90°,  but  also  how  to  find  those  lines  in  tablet 
which  contain  them  only  for  the  first  quadrant. 


1st  Quadrant. 

3d  Quadrant. 

+  sin  A 

+  cosec  A 
+  cos  A 
+  sec  A 
+  tan  A 
+  cot  A 

sin  (90°  +  A)  =  +  cos  A 
cosec  (W  +  A)  =  +  sec  A 
cos  (90°  +  A)  =  —  sin  A 
sec  (90°  +  A)  =»  —  cosec  A 
tan  (90°  +  A)  =  —  cot  A 
cot  (90°  +  A)  =  —  tan  A 

3d  Quadrant. 

sin  (hM    +  A  i  —  —  -in  A 
coscct  1      +  A) =— cosec  A 
cos  ( 1 80°  +  A )  =  —  cos  A 
sec  1H0°  +  A )  =  —  sec  A 
tan  (IH0°  -r  A )  =  +  tan  A 
cot  ( 1  wp  4  A )  =  +  cot  A 

sin  (270°+  A)  =  —  cos  A 
cosec  ( 27  0J  +  A )  «=  —  sec  A 
cos  (27t'&  +  A)  ss  +  sin  A 
sec  ( 270°+  A )  ■*  +  cosec  A 
tan  ( 270°  +  A)  =»  —  cot  A 
I  cot  ( '/IIP  +  A )  =  —  tan  A 

C,  11, 


.  wc  have  C,H,=  A  H|,  and  A  11, 
therefore,  sin  (90°  +  A)  «  cos  A,  and  cos  (90  +  A)  =  - 
sin  A.    I"  «•*  third  quadrant,  we  have  A  C3  -  1*0  +  A  ; 


Of  the  Trigonometrical  Tablet.  —  We  now  proceed  to 
show  how  the  different  trigonometrical  lines  may  be  com- 
puted. The  ordinary  tables  contain  the  logarithms  of  the 
sines,  cosines,  tangents,  and  cotangents  for  every  ten  se- 
conds, and  some  of  the  better  tables,  as  Taylor's,  Baguay's, 
Ac,  for  every  second  of  the  quadraut ;  but  It  Is  evident 
from  the  formula?  given  above  that  if  the  values  of  any 
one  of  the  four  be  computed  for  the  different  angles  be- 
tween 0  and  1*0°,  the  values  of  all  the  others  will  be  ob- 
tained at  the  same  time.  Thus,  since  cos  A  =  sin  (90° 
—  A),  a  table  of  the  values  of  the  sine  is  also  a  table  of 
the  values  of  the  cosine  :  and  since  tan  A  =  sin  A  +■ 
cos  A,  the  logarithm  of  the  tangent  of  any  angle  is  ob- 
tained by  subtracting  the  logarithm  of  the  cosine  from 
the  logarithm  of  the  sine,  and  the  logarithm  of  the  co- 
tangent by  subtracting  the  logarithm  of  the  sine  from 
that  of  the  cosine.  The  whole  difficulty,  therefore  (or 
nearly  the  whole,  for  some  peculiar  artifices  must  be  em- 
ployed when  the  angles  diner  very  little  from  0,  or  from 
90°),  is  reduced  to  the  computation  of  the  sine  ;  and  as 
this  is  expressed  indefinitely  in  tenns  of  the  arc,  it  is 
necessary,  first  of  all,  to  determine  the  length  of  the  whole 
circumference  in  terms  of  the  radius,  from  which  the  arc 
corresponding  to  any  given  number  of  degrees,  minutes, 
and  seconds,  is  found  by  proportion. 

It  is  usual  to  designate  the  semicircumference  of  a 
circle  whose  radius  is  1  by  r.  A  great  number  of  for- 
mula; have  been  given  for  computing  the  value  of  r  by 
means  of  infinite  series.  The  following,  which  was  dis- 
covered by  Mechin,  is  the  most  rapidly  convergent,  and 
therefore  the  best  adapted  for  computation  :  — 

„(l        1  1  1  1       a  \ 

~A  (aa" .T2395  +  5239s  ~ f239?  +  *c")- 
By  computing  a  few  of  the  terms  of  this  series,  the 
value  of  w  is  readily  obtained.   The  following  is  its  value 
correct  to  20  decimals :  — 

w  m  3- 14 1 59265358979323846,  Ac. 
The  series  which  give  the  trigonometrical  lines  in 
terms  of  the  arc  are  as  follows  :  —  Let  .  be  any  arc  less 
90°,  then     ^  ^  ^ 

sin  ,  .  /  _  —  +  -  f.2.3.4.5.6.7  +*«• 

'~    ~  1-2  +  12  3  4  ~  1-2-31-5  G  C 
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.  a3     2*»      17/        M*o  , 

COt  *  "  *  ~  3  ~~  3*5      y.V7      3>  5»  7 

•ec  a  =  i  ▼  v%  +  liM.4  -r  ,..3.3.4.5.5  t 
1      _£_       7  j3         31  Is 

COSCC  !■  -  4  +  ,.4.M  +  3.4.5.51.7  +  c 

For  other  and  more  expeditious  methods  of  computing 
the  trigonometrical  lines,  or  deriving  them  from  one 
another,  the  reader  U  referred  to  the  Preface  to  the 
Tablet  Trigono  met  riq  tus  Utci  males,  by  Dclambre ;  or  to 
Collet' 1  or  11  ut  n>  us  Tablet. 

The  following  expressions  for  the  sine  and  cosine  of  an 
angle,  found  by  John  Bernoulli,  are  of  frequent  use  in 
analytical  trigonometry :  -Letr  =»  2-7182*18  (the  base  of 
the  Napierean  logarithms),  then 

layCi 


COS  X 


To  these  we  may  add  the  following  formula  for  a 
tiple  angle,  discovered  by  Deinolvre,  which  is  readily  de- 
duced from  them  (m  is  any  number  whatever):  — 

(cos  x  +  sin  x     —  1 t=  cos  m  x  +  sin  m  x  y'— I. 

Formula  relative  to  7Vo  Arcs.  —  In  trigonometrical 
calculations,  it  is  very  frequently  necessary  to  express 
the  sines,  cosines,  Ac.  of  the  sum  or  difference  of  two 
in  terms  of  the  sines,  cosines,  Ac.  of  the  single 
The  following  tahle  contains  a  synopsis  of  the 
iseful  formulae ;  the  first  four  are  easily  demon- 
by  means  of  a  simple  geometrical  construction, 
nil  the  others  are  deduced  from  these  four  by  the 
ordinary  algebraic  transformations:  — 

cos  (A  +  B)  =  cos  A  cos  B  —  sin  A  sin  B. 
cos  (  A  —  B)  tm  cos  A  cos  B  +  sin  A  sin  B. 
sin  (A  +  B)  =  sin  A  cos  B  +  cos  A  sin  B. 
sin  (A  —  B)  =  sin  A  cos  B  —  cos  A  sin  B. 
cos  B  +  cos  A  =  I  cos  I  ( A  +  B)  co*  }  ( A  —  B). 
cos  B  -  cos  A  =  2  sin  \  (A  +  B)  sin  I  ( A  —  B). 
sin  A  +  sin  B  =  2  sin  4  (  A  +  B)  cos  4  ( A  —  B). 
sin  A-sln  B  =  2co*,(A  +  B)sinJ(A-B). 

Uin(A+B)  =  -anAtUnB. 
"l*tB|      1  —  tan  A  tan  B 

tan  A  —  tan  B 

tan  (A  —  B) 


cot  (A  +  B)  =■ 
cot  (A  -  B)  - 
tan  A  +  tan  B 
tan  A-tanB 
cot  A  +  cot  B 


1  +  tan  A  tan  B 
1  —  tan  A  tan  B 
tan  A  +  tan  B_ " 
I  +  tan  A  tan  B 
tan  A  —  tan  B  ' 
_  sin  (A  +  B) 
cos  A  cos  B  * 
=  sin  (  A  -  B) 
cos  A  cos  B  * 
sin  (A  +  B) 
sin  A  sin  B 


-cotA=^--»> 


cot  B  —  cot  A 
tan  A  -r  cot  B 


cot  A  —  tan  B 


siu  A  sin  B 
cos  (A  —  B) 
cos  A  sin  B 
cos  (A  +  B) 


sin  A  cos  B 

cos  2  A  ssi  I  —  2  sin  'A,  sin  2  A  =  2  sin  A  cos  A. 


Ian  2  A  - 


,  cot  2  A  =*  J  (cot  A  —  tan  A). 


cot  A  —  tan  A 
4  A  a  y/  [#  (1  +  cos  k%  sin  J  A  =  V  Ci  CI  —  cos  A)], 
sin  A  ,  .         sin  A 

*»»A-rr5iA'   i    r^cos  a* 

Solution  of  Plane  Triangles.  -  Having  explained  the 
nature  of  the  trigonometrical  quantities,  and  exhibited 
some  of  their  roost  useful  relations,  we  come  next  to 
apply  them  to  the  solution  of  triangles,  which  forms  the 
proper  object  of  trigonometry.  Of  the  six  parts  of  which 
a  triangle  consists,  namely,  the  three  sides  and  the  three 
angles,  It  is  known  from  geometry  that  when  any  three 
(excepting  the  three  angles)  are  given,  all  the  rest  are 
determined  ;  accordingly,  we  have  to  find  expressions  for 
each  part  in  terms  of  three  others,  and  so  arranged  that 
they  can  lie  Immediately  calculated  from  a  table  which 
contains  the  logarithm*  of  the  sines,  cosines,  tangents. 


quadrant.  The  solution  of  triangles  may  therefor* 
regarded  as  the  art  of  applying  such  a  table  to  each  j. 
ticular  case.  It  is  convenient  to  consider  line  c***; 
the  right-angled  triangles  separately. 

liight-angled  Plane  Trianelct.  —  In  all  the  sotet. ' 

which  follow,  the  side*  of  the  : 
(3.)  angle  will  be  denoted  t»y  a,  a 

and  the  angles  respectively  tf. 
A     site  by  A.  B.  C.  In  the 


- 

«■ 


triangle  A  UC  U&j.  3.),  V^i  <  > 


the  definition  of  the 
tangent,  and  cotaxipent 
Case  I.  Given  the  two  sides  a  and  b  Co  nod  the 
A  and  B,  and  the  hypothenuse  c.    Here  we 


U.A-", 
or  In  like  manner  c 


S-i.-A-t, 
a  +  cos  B. 


Ca*c  2.  Given  the  'jpj^'y"^'  c  Jj**1 1 
,inA-co.B-J;.lnB-|;  ft  =  c 


The  side  6  may  be  found  independently  of  the 
for  since  ©*  =  cs  —  o*.  we  have'6  »\^[(eTtf)ir-  #  J 

Case  3  Given  a  side  a  and  one  of  the  acute  angi*  1 
to  find  the  other  side  *,  the  hypothec  use  r,  aad 
angle  B. 

Here  cot  A  =  jt  »ln  A  -=  J  ;  *  —  a  cot  A  ;  c  -  ~ - 
For  the  angle  we  have  B  =»  90°  —  A. 


Case  4.  Given  the  hypothenuse  r  and  an  an irsv  V  t= 
find  the  sides  a  and  b  and  the  other  angle  B.  H«n 
a  =  c  sin  A  ;  b  =  c  cos  A  ;  B  «■  90  —  A. 

Oblique-angled  Plane  Trtangtet.  —  The  solution  t* 
the  different  caaew  are  all  dei 
from  the  threw  following  propyl- 
tions :  First,  the  sum  of  the  tarrr 
Interior  angles  of  any  trissgsr  » 
equal  to  two  right  ancle*  ;  that  a 
A+B  +  C-  1N^>  ...(;. 
Secondly,  in  any^ 

of  the  opposite 


whence 


din  B  h 


draw  AD  (fig.  4.)  perp»mdar*a.- 
to  B  C,  and  let  A  D  -  p,  ** 


-.   The  same  property  roust  evidrx1' 


sui  C 

hold  true  of  sides  a  and  c,  and  a  and  b  ;  whence 
sin  A     a    tin  B      b      sin  C  c 
siu  5  83  *    sinC  =  c  '  sin  A  =  a 
The  third  general  property  may  be  derived  fross 
second,  but  is  more  readily  found  as  follows : — In  lit*  U.<s 
figure  let  II  l)C  =  s;  we  have  then  as  —  a  —  * 


alienee  m- 


-t  it*  —  'Ian.  Adding  n3  to  both  i> 


lat  im*  +  p*  =  cJ,  ss»  +  »>  =  V.  »e 
have  c2  -  a*  +  V  -  2  a£ cos  C.  toi 


and  observing  that  m* 
n  =  b  cos  C.  we 
consequently 

cos  C 


'lab 


(3.) 


We  now  proceed  to  give  the  solutions  of  the  diffrrn: 
cases,  of  which  there  are  four. 

Case  I.  Given  the  three  sides,  o,*,c,  to  find  tlw 
angles  A,  B,  C. 

^  t-(*-a)(*-*)(«-fj 


Put#  =  l(a+e  +  O.M 
M 


then  tan  ]  A  = 


.  tan  i  B 


t  —  a  1  —  S        "  i—i 

Case  2.  Given  two  sides,  a,  b,  and  the  Included  an** 
C,  to  find  the  other  side  r,  and  the  other  angles  A,  B. 
Find  first  the  sum  and  difference  of  A  and  B  from  the* 

two  formula;,  A+B=  180°  —  C,  tan  |  (A  —  B)  »  *  ~  | 

tan  1  (A  +  B)  ;  then 

A=.l(A  +  B)  +  i(A  -  B). 
B  =  f(A  +  B)  —  J  (A  —  B). 

sin  C      .  sin  C 
c  =  a  — — —  =  o  — — —  ■ 
sin  A         sin  li 

Case  3.  Given  two  sides  0.  6,  and  the 
of  them,  A.  to  find  the  third  side  c,  and 
B,  C. 

Here  we  have  sin  B  »  £  sin  A  ;  C  =  1*0°  —  (A  +  V)  ; 
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sin  C 


=  6 


•in  C 


.  In  this 


',  It  is  ne- 


l,  that  if  the  Hide  which  W  adjacent  to  the 
given  angle  be  greater  than  the  side 
opposite  to  it  (that  i«.  if  b hp  greater 
than  a),  then  there  are  two  triangle* 
which  furnish  the  tame  data,  and 
consequently  the  solution  is  ambi- 
guous. For  with  C  (lig.  .V)  as  a 
centre,  and  radius  equal  to  C  B,  de- 
scribe  an  arc  of  a  circle  intersecting 
A  B  in  B',  and  join  CB*;  it  is  ob- 
vious that  the  data  a,  b,  A  belong 
to  both  triangles  A  C  B  and  A  C  B\ 
and  the  solution  gires  alike  e  ■» 
A  B.  and  c  =  A  B\  The  solution  is 
therefore  said  to  bo  ambiguous, 
i  4.  Given  two  angles,  A,  B.  and  the  side  between 
hem  c. 

In  this  case  the  third  angle  is  likewise  given  by  reason 
>fCs»180°_(A  +  B),  and  consequently  the  sides  are 
bund  from  the  formula; 

sin  A   .        sin  B 

fl=ECtinC'  *-C.h7c' 

Area  of  a  Plans  Triangle — Euclid  has  shown  that  the 
irea  of  any  plane  triangle  Is  equal  to  the  rectangle  con- 
ained  under  half  the  base  and  the  perpendicular  let  fall 
•n  It  from  the  opposite  angle;  that  is,  area  mm  $  av 
lig.  4.)  But  for  p  we  may  substitute  6  sin  C  (or  c  sin  B), 
md  we  have  area  c|ai  sin  C.  If  from  this  expression 
re  eliminate  b  by  the  first  of  the  equations  (2.),  we  shall 
lave  the  area  in  terms  of  a  side  and  the  three  angles  : 
ir,  if  we  eliminate  sin  C  by  means  of  the  formula  (3.)  and 
he  equation  cos  ''C  =  I  —  sin  *C,  we  shall  have  an  ex- 
pression for  the  area  in  terms  of  the  three  sides.  Assume 

=  l(o  +  4  +  f);  then  the  area  is  expressed  by  any  of 
he  following  formula? :  — 


nAsin  C 


o«  sin  B  sin  C 

— 2  sin  A 


*/t'(«  —  a)  («_ 6) <#—*)]. 
Spherical  Trigonometry — This  branch  of  trigonometry 
onsiders  the  relations  between  the  sides  and  angles  ef  trf- 
mgles  formed  on  a  sphere.  Before  giving  the  formula? 
or  the  solutions  of  the  different  cases,  it  will  be  useful 
o  state  a  few  elementary  properties  of  spherical  triangles, 
lopending  on  principles  purely  geometrical. 
The  f< il lowing  definitions  must  be  premised :  —  1 .  The 
ommon  section  of  the  spherical  surface  and  any  plane 
lasting  through  the  centre  of  the  sphere  is  called  a  great 
Hi  I,-  of  the  sphere.  2.  The  pole  of  a  great  circle  is  a 
>oint  on  the  surface  of  the  sphere  from  w  hich  all  straight 
ines  drawn  to  that  great  circle  are  equal.  3.  A  spherical 
mgle  Is  the  angle  on  the  surface  of  the  sphere  made  by 
wo  great  circles  at  their  intersection.  It  is  identical 
vith  the  angle  made  by  the  planes  of  the  circles,  and  is 
nea*ured  by  an  arc  or  the  great  circle  whose  pole  is  at 
he  angular  point.  4.  A  spherical  triangle  is  a  figure  on 
he  surface  of  the  sphere  bounded  by  three  arcs  of  great 
irrles,  each  of  which  is  lets  than  a  semicircle,  ft.  Any 
trc  of  a  great  circle  is  the  measure  of  the  plane  angle 
1  at  the  centre  of  the  sphere  by  the  two  radii 


ng  through  the  extremities  of  the  arc 

From  these  definitions  the  following  properties  are 
ttsilydcrived :  — 

1 .  The  distance  of  a  great  circle  from  its  pole  is  a 
luadrant. 

2.  If  two  great  circles  cut  one  another  at  right  angles, 
'arb  passes  through  the  pole  of  the*  other  ;  and,  conse- 
quently, if  two  great  circles  cut  a  third  at  right  angles, 
hey  will  meet  in  Its  pole. 

3.  A  spherical  triangle  which  has  two  equal  sides  has 
h»«  angles  opposite  to  those  sides  equal,  and  the  greater 
ilde  ha*  the  greater  angle  opposite  to  it. 

4.  The  sum  of  any  two  side*  is  greater  than  the  third, 
he  difference  of  any  two  less  than  the  third  ;  and  the  sum 
>f  all  the  three  sides  is  less  than  the  circumference  of  a 


5.  If  about  the  angular  points  of  •  spherical  triangle 
is  poles  there  be  described  three  great  circles  on  the 


iphere,  these,  by  their  intersections,  will  form  a  trian; 
which  is  said  to  be  supplemental  to  the  former  ;  and  tbe 
wo  triangles  are  such  that  the  sides  of  the  one  are  the 
tupplemenU  of  the  arcs  which  measure  the  angles  of  the 
>ther. 

0.  The  sum  of  the  three  angles  of  any  spherical  tri- 
ingle  is  greater  than  two  right  anglos,  but  less  than 
tlx  right  angles. 

Solution  of  Spherical  Triangle:  —  The  solutions  of  all 
he  different  cases  of  spherical  triangles  are  comprehended 
n  the  four  following  sets  of  formula? ;  and  it  will  l>e  re- 
narked  that  the  different  formula?  in  each  set  express  all 
he  same  property,  and  are  formed  by  merely  inter- 
hanging  the  letters.  Those  of  the  first  set  are  readily 
lerv.ristrated  from  the  properth*  of  tbe  triangular  nyra- 
nid,  or  tetraedron,  and  tbe  others  may  be  all  deduced 
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analytically  from  the  first ;  so  that,  in  fact,  the  whole  of 
trigonometry  Is  comprehended  in  the  first  of 
the  underwritten  equations.  The  ra- 
dius of  the  sphere  is  supposed  to  he 
unity ;  the  three  sides  or  arcs  arc  re. 
spectively  denoted  by  a.  b,  c  (fig.fi.), 
and  the  measures  of  the  angles  re- 
spectively opposite  by  A,  B,  C.  It  is 
to  be  observed  that  the  sides  a,  b.  c 
(as  well  as  the  angles  A,  B,  C  ),  are 
expressed  in  degrees,  minutes,  Ac;  and 
not,  as  in  plane  trigonometry.  In  abso- 
lute measures,  as  feet,  yards,  Ac. 

-  L 

cos  a  —  cos  6  cog  c  +  sin  b  sin  c  eon  A  • 
cos  b  <=  cos  a  cos  c  +  sin  a  sin  c  cos  B. 
cos  c  =  cos  a  cos  6  +  «in  a  sin  6  cos  C 

II. 

•in  b  sin  Bt  sin  c  sinCt  sin  A  sin  B 
•in  a  "  sin  A  sin  a  **  sin  A*  tin  c  =  sin  C* 

III. 

cot  a  sin  h  =  cot  A  sin  C  4-  cot  b  cot  C. 
cot  a  tin  e  cot  A  tin  B  +  cot  c  cot  B. 
cot  b  sin  a  =  cot  B  sin  <  +  cos  a  cos  C. 
cot  b  sin  c  =  cot  B  sin  A  +  cos  c  cos  A. 
cot  c  sin  a  —  cot  C  sin  B  +  cos  a  cot  B. 
cot  c  tin  b  mm  cot  C  sin  A  +  cot  b  cos  A. 

IV. 

cos  A  =  —  cos  B  cos  C  +  sin  B  sin  C  cot  a. 
cot  B  =s  —  cot  A  cos  C  +  sin  A  sin  C  cos  b. 
cos  C  =  —  cos  A  cot  B  +  tin  A  sin  B  cos  r. 
The  above  general  formula?  apply  to  every  cote  of 
spherical  triangles  ;  but  when  one  of  the  angles  It  a  right 
angle,  they  become  considerably  more  simple  ;  and,  in 

admit .  " 


(7.) 


the  case  of  oblique-angled  triangles,  they 
formations,  by  which  they  arc  i 
for  logarithmic  calculation. 

rical  Triangles  As  before,  let  C  be 

the  right  angle  and  c  the  bypothe- 

nuse. 

Case  1 .  Given  the  two  sides  a,  b,  to 
find  the  hypothenuse  e,  and  the  two 
oblique  angles  A,  B.  Here 

tan  a 

co*  c  =  cos  a  co*  6 ;  tan  A  =  — — -  • 

kin  b 

_     tan  b 

tan  B  =*  - .  

sin  a 

Cose  2.  Given  the  hypothenuse  c  and  a  side  b,  to  find 
the  other  side  a  and  the  two  oblique  anglet. 

cos  e  tan  b  tin  b 

cot  a  =*  — -  ;  cos  A  «  ;  sin  B  =  — —  • 

cot  4'  Unc  tine 

Case  3.  Given  a  side  a  and  the  opposite  angle  A.  to 
find  the  other  side  b,  the  hypothenuse  c,  and  the  angle  B. 

A 


tan  a  sin  a 

■ton-A;,inC-.inA; 
In  this  case  it  it  necessary  to  obterve,  that  as  a  sine 
belongs  to  the  supplement  of  the  angle  as  well  at  to  the 
angle  Itself,  each  of  the  things  to  be  found  has  two  values  ; 
and  consequently  the  solution  Is  ambiguous,  as  two  dis- 
tinct triangles  may  be  formed  of  the  same  data. 

Case  4.  Given  a  tide  a,  and  the  adjacent  angle  B  ;  to 
find  b,  e,  and  A. 

tan  b  =  sin  a  tan  B;  cot  c  =>  cot  a  cot  B;  cot  A  s  cos  a  sin  B. 


Case  5.  Given  the  hypothenuse  c,  and  an  angle  A,  to 
id  the  sides  a,  6,  and  the  angle  B. 

sin  a  =  sin  c  sin  A ;  ton  6  =  tan  c  cos  A;  cot  B  =>  cot  e  tan  A . 

Case  6.   Given  the  two  oblique  angles  A,  B,  to  find 
tbe  two  sides  a,  b,  and  the  hypothenuse  c. 
cos  A 


cos  B 

sin  B'  »jn  A; 


cos  c  =3  cot  A  cot  B. 


All  the  six  cases  of  right-angled  tpherical  triangles,  it 
is  proper  to  remark,  were  reduced  by  Lord  Napier,  the 
inventor  of  the  logarithms,  to  two  rules,  which  are 
mown  by  the  name  of  Kapier's  Rules  of  the  Circular 

/a  \  Oblique-angled  Spherical  Triangles. 

1    '     .  Case  I.    Given  the  three  sides  a, 

b.  c,  to  find  the  three  angles  A.  B, 

C. 

Find  s  -  |  (a  +  b  +  c),  and  put 

M  ma 


/  rsln  (*  —  a)  sin  (s  —  b)  sin  (t  —  e)  } 
l   »iui  i* 
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TRIGONOMETRY. 

A==  UnV-^O-  Un*B  =  .in(.M-6)'- 
H 

i 8.  Given  two  iide»  a,  b,  and  the  included  angle 
C,  to  fiud  c,  A,  and  B. 

A  =  J(A  +  B)  +  4(A-B);B  =  J(A  +  B)-|(A-B); 

•in  C         .  sin  C 
.k»c  =  .inflilnA  =  rin68inB. 

The  tide  c  may  be  otherwise  found  without  finding  the 
anglet  A  and  B.  Thus,  find  an  auxiliary  angle  *,  »uch 
that  cot  9  =  tan  a  cos  C  ;  then 

Co..  .  —  + 


ven  two  side*  o,  A,  and  the  angle  oppoiit 
A,  to  find  the  third  »ide  c,  and  the  angle 


A,  B,  C,  to  find  the 


Cane  3.  Given 
one  of  tli 
B,  C. 

Find  two  subsidiary  angle*  9  and  -i,,  such  that  cot  9  =■ 
tan  b  cos  A,  tan  -J/  =  cos  b  tan  A  ;  then 

co*  a  sin  9        „      .    .  sin  b 

•  n  (c  +  •)  =  1— »  lin  B  s=s  »ln  A  — — , 

v      *         co«  6  tin  a 

•in  (C  +  "40  -»  cot  a  tan  6  »ln 

j  U  ambiguous  for  the  same  rea»on  as  the  cor- 
j  case  of  plane  triangles. 
1  4.  Given  two  angles  A,  B,  and  the  side  between 
e,  to  find  the  other  sides  a,  b,  and  the  remaining 

ailf  tndCtwo  angles  a  and  ^,  such  that  tan  9  —  cos  c  tan  A, 
tan  -4,  =  cos  c  tan  B  ;  then 

tan  c  sin  a         ,       tan  c  sin  -4- 

tan  a  =  — — ,  tan  b  ™  — — . 

sln(B  +  «)  sln(A  +  ^)' 

cos  A  cos  (B  +  9)     cos  B  co*  (  A  +  -^ ) 
COtC  coT^  CO.  * 

Case  5.  Given  two  angles  A,  B,  and  the  side  opposite 
one  of  them  a,  to  find  the  other  sides  b,  c,  and  the  re- 
maining angle  C. 

Find  two  angles  *  and  such  that  tan  9  =  tan  a  cos  B, 
cot  -4-  =  cos  a  tan  B ;  then 

sin  b  =  sin  a  |["-J*,  sin  (c  -  9)  -  cot  A  tan  B  sin  9, 

sln(C-4)r=^4,j°^. 

This  case  is  also  ambiguous 
Case  6.  Given  the  three 
sides  a,  b,  c 
Find  S  =  J  (A  +  B  +  C),  and  assume 

V  Vcos  (S  —  A)  cos  (S  -  B)  cos  (S  -  C)J 

tan  J  a 
tan 
tan 

When  the  sides  of  a  spherical  triangle  are  very  small 
in  comparison  of  the  radius  of  the  sphere,  as  is  the  case 
in  all  triangles  measured  on  the  surface  of  the  earth,  the 
sides  may  be  computed  from  the  observed  angles  with  all 
the  accuracy  which  the  observations  will  admit  of  by 
approximate  formula*,  which  greatly  abridge  the  calcu- 
lation*.   See  SlRVRYINO. 

Area  qf  a  Spherical  Triangle.  —  It  is  known  from  the 
integral  calculus  that  the  area  or  surface  of  a  sphere  is 
equal  to  four  times  that  of  one  of  its  great  circles,  or 
=  4  t  r'1 ;  where  r  is  the  radius  of  the  sphere,  and  *•  = 
3l4l.'r9.    Hence,  surface  of  hemisphere  =  2  »  rJ. 

Now  it  is  manifest  that  the  portion  of  the  spherical 

UcaUed  a  !w?  wTfl^Trethe^same^atio  t'o  the  Turfactof 
the  hemisphere  as  the  angle  of  the  June  has  to  180°  ; 

therefore  If  the  angle  of  the 
lune  be  A<\  its  surface  will  be 
*r  r-(A-r  ISO). 
Let  ABC  (fig.  9.)  be  •  tri- 
angle upon  the  hemisphere  A  B 
H  E,  and  let  the  tides  B  C  and 
A  C  be  produced  till  they  meet 
Again  in  F  on  the  opposite  he- 
misphere ;  then,  since  CDF  and  I 
C  E  F  arc  semicircles,  they  arc 
equal  to  A  C  D  and  B  C  K ; 
whence  AC  =  DFandBC  = 
F  E,  and  the  two  triangles 
A  B  C  and  D  E  F  are  every  way  equal. 

Let  S  =  surface  of  the  triangle  ABC;  then 
S  -  surface  of  hemisphere  -  BIIDC  -  ACEC  - 
1K» 


cos  ( S  —  B )  cos 
J  a  «=  N  cos  (S  -  A); 
|  A  =  N  cos  (S  —  B) ; 
|c=»Ncos(S-C). 


TRINITARIANS. 
DCE  =  2t  r1-  (lune  A  H  D  —  S)  —  (lune  B  C  B— P 


+  3S;  therefore  S  = 


A  +  B  +  C  —  ISO 


ISO 

where  E  =  A  +  B  +  C-  180°. 

From  this  it  follow*  that  the  area  of  a  spherical  tr- 
angle  it  proportional  to  the  excess  of  the  Him  of  its  tar*-* 
angles  above  180°;  and  hence  this  quantity,  wkxs  u 
called  the  tphcrical  exceu,  1*  sometimes  taken  as  ear 
measure  of  the  area  of  the  triangle, 
excess  and  the  area  are  in 
other.   See  Sphrrical  Exc 

In  the  above  formula  the  area  is 
three  angles.    The  fi 
give*  the  spherical  excess  in  terms  of  the  three  side*,  u 
due  to  L'Huillier  :_Mi  =  j(fl+4  +•*-);  then 
tan  I  E  a  «/[tan  \  $ son  \  (»  —  a )  tan  *  (*-  —  b  )  tan  \  («  —  e)\ 

Trigonometry  owes  its  origin  to  the  Greek  astrwr*  «m*n 
of  Alexandria.    The  solutions  of  the  most  usef.il  eases 
of  spherical  triangles  have  been  known  from  the  ttrcr  J 
Hipparchus,  and  the  fundamental  formulae 
the  Analemma  of  Ptolemy, 
stead  of  the  smet,  employed  the  , 
T  ho  ^  in  cs  w one  i i* t ncnl iict*^*  \ 
science  it  indebted  for  some*  other  improvements.  Rr 
glomontanus  introduced  the  tangents,  which  have  great?? 

«i:ii]inli.'.l  tli«'  .•.itriil  t'l-h-.     I'.ut  t  :  i .   1  n-..  r.t        >  . 

comtiact  form  in  which  the  solutions  now  appear  a  tx-^ 
retult  of  improvements  in  modern  analysis.  The  trea- 
tises on  trigonometry  are  extremely  numerous.  For  tbe 
history  the  reader  may  be  referred  to  Montucla,  ffu- 
toire  det  Malhewatiqttet  ;  Delambre,  fltttotrc  or  t  At- 
tronomic;  and  the  Introduction  to  Dr.  Uutioik's  M^sk: 
matical  Tables. 

THILA'TERAL.   (Lat.  tres.  three,  and  latua.  sssV.) 
Three-sided  ;  a  term  applied  to  all  triangular  SWtsraa 

TKl'LLION.  In  Arithmetic,  a  million  of  billtonK  tr 
a  million  of  million  of  millions.  The  term  is  said  by 
Dr.  Johnson  to  have  been  invented  by  Locke. 

TRI'LLO.  (It.)  In  Music,  a  term  by  which  It  is  re. 
timated  that  the  performer  is  to  beat  quickly  on  nra 
notes  in  conjoint  degrees  alternately  one  after  another, 
nning  with  the  highest  and  ending  with  the  lowest 
T  as  well  in  a  vocal  as  in  an  it- 
struniciit.il  i*u r t . 

TRI'LOBITES.   (Lat.  tres,  three,  and  lobua,  a  Mr.) 
The  name  given  by  Cuvier  to  an  order  of  Cru»taoram 
comprehending  those  remarkable  fossil  specie*  in  watch 
the  body  is  divided  into  three  lobes  by  two  hs»urew  wbtck 
run  parallel  to  its  axis. 

TRI'LOGY.  (Gr.Tfwr,  three,  and  X«y«c,  a  disco* nr  ) 
The  word  applied  to  a  series  of  three  dramas,  whirfa. 
although  each  of  them  it  in  one  sense  completr,  yet  bra.* 
a  mutual  relation,  and  form  but  parts  of  one  hlrtorsral 
and  poetical  picture.  All  the  plays  of  .Etchylus..  and  tar 
Henry  VI.  of  Shakspeare,  are  examples  of  a  trilogy. 

TRIM.    The  position  of  the  keel  of  a  ship  with 
to  a  horiiontol  line.    Also  the  disposition  of  Use 
or  stowage,  .i*  t.nniir.vhle  or  otherwi 
are  expressed  by  in  trim,  and  tmt  of 
RANS,  Trintere^  (fir., 


apart.)   The  1 
including  those  which 
three  articulations. 

TRI'MMER.  In  Architecture,  a  piece  of  timber 
framed  at  right  angles  to  the  Joists  opposite  chimnett  at 
the  well  holes  of  stairs,  which  receives  the  ends  ol  the 
joists  intercepted  by  the  open 

TRIMMING  JOIST.  In 
which  a  trimmer  i*>  framed. 

TKI'MY  ARIES.  Trimyoria.  (Gr.  f?u«.  tkrer,  and 
tMtui.a  mtucU.)^  The  name  by  which  those  Bivalve* 

on  each  valve. 

THINE.  (Lat.  trinus.  threefold.)  Of  threefold  di- 
mensions,—length,  breadth,  and  thickness.  In  Astrologr. 
the  trine  Is  one  of  the  five  aspects  of  the  tnfiumusJ 
bodies,  the  angle  subtended  by  the  two  planets  as  seen 
from  the  earth  being  1*P,  or  the  third  of  the  xodiac 
The  trine  was  supposed  to  be  a  benign  aspect.  See  As- 
trology. 

TRI'NGA.  ( I  Jit.  a  uading  bird.)  Agenosofu. 
birds  (GralLr),  characterized  by  a  compressed  bill 
moderate  length,  enlarged  at  the  point  ;  and  a  hind  toe. 
too  short  to  reach  the  ground.  It  is  by  the  latter  cha- 
racter that  the  lapwing*  (Tringtr)  are  distinguished 
from  the  plovers  (Charadeii),  in  which  the  hind  toe  t* 
wanting. 

TRINITA'RIANS.    A  religions  order,  founded  ia 
1      under  the  |K>ntificate  of  Innocent  II I.    Its  1 
devoted  themselves  especially  to  the  dutv  of 
captives  taken  by  the  Moors  and  other  infidels, 
body  of  Trinitarians  was  formed  in  consequence  of  a  re. 
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TRINITY. 

>rd*»r  of  the  same  name,  and  dedicated  to  the  tame  ob- 

I'OU. 

'1'Itl'NITY.  The  three  person*  comprised  In  the 
»  oil  head,  and  distinguished  as  the  Father,  the  Son,  and 
h"  1  loly  Ghost.  The  term  is  not  found  in  the  Scriptures, 
UMl  It*  introduction  is  referred  at  the  earliest  to  the  2d 
«s  >tiiry.  All  denominations  of  Christians  that  believe 
D  tho  Trinity,  or  Triune  Deity,  are  comprised  under  the 
•<  n.  tal  name  of  Trinitarians.  Several  theories  have 
icen  framed  as  to  the  existence  of  supposed  doctrines  of 
t  Trinity  in  Pagan  systems.  (See,  a*  to  the  Orphlr,  Pla- 
onic.  Egyptian,  Greek  and  Latin.  Magtan,  and  Indian 
Trinities.  7>«i/r's  Chronology,  vol.lv.) 

THIN  IT Y  SUNDAY.  The  Sunday  next  after  Whit 
Sunday  ;  so  called  on  account  of  a  feast  which  is  as  an- 
•w-ntlv  and  still  continues  to  be  held  on  that  day.  in  tho 
iComish  church,  in  honour  of  the"  Holy  Trinity.  This 
(Vast  docs  not  appear  to  have  been  fully  established  in  the 
Western  Church  until  the  year  1334.  under  Pope  John 
XX!!!. 

THINO'MIAL.  (Lat.  Ires,  three,  and  women, name.) 
In  Algebra,  a  quantity  consisting  of  three  terms  con- 
n«*eted  by  the  signs  +  or  —  ;  asa  +  ir'-d5. 

TRIM).  (It.)  In  Music,  a  composlt  Ion  consisting  of 
three  parts.  Besides  those  general  rules  of  counterpoint 
«a  hich  forbid  that  two  octaves  or  fifths  follow  one  another 
either  to  the  bass  or  any  other  part  in  trios,  the  third 
must  be  heard  In  every  time  of  the  bar,  either  with  the 
bass  or  between  the  other  two  upper  parts  ;  or  in  other 
words,  one  of  the  parts  must  make  a  third  with  the  baas, 
and  the  other  a  fifth  or  octave. 

TRIOLET.  A  stania  of  eight  lines.  In  which  the 
first  line  is  thrice  repeated. 

TRIO'S ES.  in  Astronomy,  the  seven  principal  stars 
in  the  constellation  I'rsa  Major,  popularly  called  Charles's 
Wain  ;  four  of  the  stars  being  fancied  to  represent  a  wain 
or  waggon,  and  the  three  others  the  horses  by  which  it  is 

TRIPHA'NE.  A  synonym  of  the  mineral  called  also 


T  H I' PH THONG.  (Gr.  r(ut,three,nnd^O»yyn,sound.) 
In  Grammar,  a  composite  sound  of  three  vowel*,  as  a 
diphthong  is  of  two  ;  such  as  the  German  "  acu.'*  There 
is  no  such  sound  In  English,  nor,  strictly  speaking,  in 
French,  unless  the  combinations  "  icu  "  in  that  language 
be  so  considered. 

TRI'PLE.  (Gr.  fffw&iw,  three/old.)  In  Music,  one 
of  the  kinds  or  measures  of  time,  of  which  there  are 
many  different  subdivisions.  There  are,  however,  only 
four  principal  ones,  whereof  the  others  arc  varieties.  See 
art.  Music. 

TK1PLE  SALTS.  A  term  by  which,  in  Chemistry, 
certain  salts  are  sometime*  designated,  in  which  two  bases 
are  combined  with  one  acid.  Thus,  emetic  tartar,  which 
is  composed  of  oxide  of  antimony  and  or  potassa  with 
tartaric  acid,  and  Rochelle  salts  In  which  soda  and  po- 
tiisfcii  are  combined  with  the  same  acid,  are  triple  tartrates. 
These  salts,  however,  are  more  properly  regarded  as 
double  salts  ;  that  is,  as  consisting  of  tartrate  ol  antimony 
;ind  of  tartrate  of  potassa,  or  of  single  equivalents  of 
tartrate  of  potassa  and  tartrate  of  soda. 

TRI'PLETS.     In  Poetry,  three  verses  rhyming  to- 
Thus,  in  the  famous  lines  of  Pope. 


"  Waller  was  smooth,  bat  Pridm  taught  to  join 
The  »ar)ing  »eme,  the  full  mounding  line, 
Tlse  fang  m*Jc»Uc  march  and  energy  ui « kne 


In  Music,  notes  grouped  together  by  threes;  thus, 


quavers  are  Intended  to  be  equal  in  duration  to  a 
crotchet,  a  3  is  sometimes  placed  over  them  ;  but  they 
are  generally  known  by  being  grouped  together,  and  thus 
form  one  of  the  single  parts  of  the  whole  measure. 

TRIPLICATE  RATIO.  In  Arithmetic  and  Geo- 
metry, the  ratio  of  the  cubes  is  the  cube  of  the  simple 
ratio.  Thus  the  triplicate  ratio  of  -  to  3  is  the  same  as 
that  of  8  to  27.  Similar  solids  are  to  each  other  as  the. 
triplicate  ratio  of  their  like  dimensions. 

TRl'POD.  (Gr.  r(ut.  three,  and  est*,  a  foot.)  In 
Architecture,  a  vessel,  table,  seat,  or  Instrument  having 
three  feet.  It  was  from  such  a  seat  that  the  Pythian 
rendered  oracular  ruiswers  at  Delphi. 


TRl'POLI.  A  mineral  used  for  polishing,  originally 
>m  Tripoli  in  Barbary.    It  occurs  In  friable  earthy 


masses  of  a  dull  clay  colour.   Its  essential  components 
are  silica,  alumina,  and  oxide  of  Iron  ;  but  the  varieties 
of  tripoll  appear  to  vary  extremely  in 
Ehrenberg  has  found  the  different  tripolis  to  be 
gates  of  tilicificd  animalcules. 

TRI'KKMK.  (Lat.  tres.  and  remus,  oar;  Gr. 
*»•*.<*<•  "  tCaMey  with  three  rows  of  oars.)  The  usual 
war  vessel  of  the  Greeks  at  the  time  of  the  Persian  and 
Peloponncslan  wars,  and  nearly  down  to  the  period  of 
th*»  nrst  Punic,  when  we  find  quinqueremcs  pretty 
IW9 


TRIUMPH. 

rally  substituted.  With  respect  to  the  construction,  and 
the  difficulties  attending  its  explanation,  see  Galley. 
Some  light  has  been  thrown  on  Athenian  naval  matters 
by  the  recent  discovery  of  some  inscriptions  at  the  Piraeus, 
which  have  been  commented  on  by  Boeckh.  (See 
Foreign  Quart.  Her.  Jan.  1H<I.  Sec  also  his  Public 
Economy  of  Athens,  transl.  i.  372  Ac). 

TRISA'GION.  (Gr.  r(it,  thrice,  and  Aym,  Ao/y.)  In 
the  Greek  Church,  the  threefold  invocation  of  the  Deity 
as  "  Holy."  (Lat.  tersauctus.)  This  invocation  takes 
its  origin  from  Isaiah,  vi.  3.  ;  Revelations,  iv.  H.  The  or- 
dinary form  Is  that  In  Isaiah,  "  Holy,  Holy,  Holy  Lord 
God  of  Hosts,  all  the  earth  Is  full  of  thy  glory."  A  dif- 
ferent form  of  the  trisagion  is  repeated  daily  in  the  i 
vice  of  the  Greek  church,  and  is  attributed  to 
Proclus.  Concerning  the  war  which  was  raised  a  d. 
b<)*-:>\*,  by  the  addition  of  the  words  -  who  was  crucified 
for  us."  see  Gibbon,  chap,  xlvii. 

TRISE'CTION.  (Lat.  tri.ectio.)  The  dividing  of  any 
thing  into  three  equal  parts. 

TRISECTION  OF  AN  ANGLE.  In  Geometry,  a 
problem  of  great  celebrity  among  the  ancient  Greek  ma- 
thematicians. The  indefinite  trisect  ion  of  an  angle  can- 
not be  effected  by  plane  geometry,  that  is  to  say,  by  means 
of  the  straight  line  and  circle,  inasmuch  as  the  analytical 
equation  on  which  it  deysends  rises  to  the  third  degree  ; 
but  it  maybe  accomplished  by  means  of  the  conic  sections 
•nd  some  other  curves,  as  the  quadratrix.  The  gcome. 
trlcal  conditions  on  w  hich  tho  solution 
pends  may  be  explained  as  follows  :  — 

Let  B  A  C  be  the  angle,  and  suppose  D  A  C  to  bo 

its  third  part.  Through  any 
point  B  in  A  B  draw  B  C 
perpendicular  to  A  C,  and  B  P. 
parallel  to  A  C  ;  produce  A  D 
to  meet  B  E  in  E,  and  com- 
plete the  rectangle  A  F  B  C. 
Now  since  D  A  C  is  the  third 
of  B  A  C.  therefore  BAD 
is  equal  to  twice  D  A  C.  or  twice  B  E  A.  Draw  B  G. 
making  the  angle  E  B  G  equal  to  B  E  G  ;  then  BG  A. 
being  equal  to  G  B  E  and  G  E  B  together,  is  equal 
to  twice  B  E  A,  and  consequently  equal  to  B  A  G. 
Hence  the  two  triangles  E  G  B  and  G  B  A  are  isosceles, 
or  G  E  =  G  R  a  B  A.  Agnin,  the  angle  G  B  D  is  tho 
difference  between  a  right  angle  and  E  B  G.  and  G  D  B 
or  its  equal  A  DC  is  the  difference  between  a  right  angle 
and  D  A  C,  which  is  equal  to  E  B  G  ;  therefore  G  R  D 
is  equal  to  G  D  H.  w  hence  G  I)  is  equal  to  G  B  or  A  B. 
It  thus  appears  that  D  G  and  G  K  are  each  equal  to  A  B, 
or  that  D  F.  is  equal  to  twire  A  B.  which  is  a  given  line. 
If.  therefore,  In  a  rectangle  A  F  B  C.  a  straight  line  A  1) 
could  he  drawn  from  the  angular  point  A.  so  that  on  pro- 
ducing it  to  meet  the  opposite  side  F  B  the  pioduced 
part  should  be  equal  to  a  given  straight  line,  the  problem 
would  be  solved.  This  is  the  condition  to  which  tho 
trisection  of  the  angle  is  reduced  by  Pappus  of  Alexandria, 
in  the  4th  book  of  his  Mathematical  Collections,  where 
he  shows  how  it  may  be  constnicted  by  means  of  an  hy- 
jK-rbola.  When,  however,  the  rectanple  A  F  B  C  becomes 
a  square,  that  is.  when  the  given  angle  B  A  C  is  half  a 
right  angle,  the  construction  is  easily  effected  by  ele- 
mentary geometry.  (Sec  Leslie's  (tcotnetricai  Analysis.) 

TRI'SMUS.  (Gr.  T{i"*s».  J  gnash.)  Lockjaw  ;  te- 
tanus affecting  the  jaw.  There  are  two  species  of  this 
malady  :  the  one  caused  by  wounds,  or,  under  certain 
circumstances,  by  exposure  to  cold  ;  the  other  attacking 
Infants  during  the  two  first  weeks  from  their  birth. 

TRFSPAST,  or  TRISPASTON.  ( Gr.  rtut.  three, 
and  r-r<w#.  /  draw. )  A  machine  w  ith  three  pulleys  acting 
in  connection  with  each  other  for  raising  heavy  weight*. 

TRPTHEISM.  (Gr.  r^ut, three,  and  eH.r.  Cod  )  In 
Controversial  Theology,  an  error  into  which  some  divines 
appear  to  have  unconsciously  fallen  in  their  seal  to  sup- 
port the  honour  due  to  each  of  the  three  persons  of  the 
Trinity.  Sherlock  in  his  controversy  with  South,  w  hose 
views  seemed  to  tend  to  confound  tne  separate  natures 
of  the  Father,  Son.  and  Spirit,  and  were  generally  cha- 
racterised as  Sabellian,  is  accused  of  having  been  be- 
trayed into  the  opposite  dogma  of  Tritheism. 
TRI'TICUM.    See  WiibaT. 

TRI'TON.  In  Mythology,  a  marine  deity,  son  of 
Neptune.  Tritons  are  sometimes  mentioned  in  the  plural 
number.  They  were  represented  as  half  fish  in  form.  In 
Zoology,  the  name  Tritonia  has  been  given  to  a  i 
of  marine,  naked,  gastropodous  Mollmks,  or  i 
TRI'TON E.  or  TR1TONCS.   ((Jr.  T(ur, 

,  tone.)    In  Music,  an  interval,  now  generally  called 


between  the  extremes,  on  w  hich  account  tho 
ancients  gave  it  its*  name.  It  is  moreover  divisible  into 
six  semitones,  three  diatonic  and  three  chromatic.  In 
dividing  the  octave,  we  find  on  one  side  the  tritone  aud 
on  the  other  the  false  filth. 

TRITO'XIDE.  In  Chemistry,  such  oxides  a*  contain 
one  atom  of  base  united  to  three  atoms  of  oxygen. 
TRPUMPH.  (Lat.  triumphus.)  The  highest  military 
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TRIUMPHAL  ARCH. 

that  could  bo  obtained  by  a  Roman  general.  It 
was  a  solemn  procession,  with  which  the  victorious  leader 
and  his  army  advanced  through  the  city  to  the  capitol, 
accompanied  by  the  captives  taken  in  war,  and  vehicles 
bearing  the  spoils,  and  all  the  furniture  that  could  add 
magnificence  to  the  spectacle.  On  arriving  at  the  capitol 
the  general  offered  up  a  prayer  of  thanksgiving  to  Jupiter 
and  the  other  gods,  and  sacrificed  white  bulls.  A  tri- 
umph was  decreed  by  the  senate,  and  sometimes  by  the 
people  against  the  will  of  the  senate,  to  the  general  who 
In  a  just  war  with  foreigners,  and  in  one  battle,  had  slain 
above  MOO  enemies  of  the  state,  and  enlarged  the  limits 
of  the  empire.   See  Ovation. 

TRIUMPHAL  ARCH.  In  Architecture,  an  arch 
erected  to  perpetuate  the  memory  of  a  conqueror,  or  of 
some  remarkable  victory  or  important  event.  At  first 
it  consisted  of  a  single  arch,  decorated  merely  with  a 
statue  ami  spoils  of  the  rktorlom  PltfnllllTI lllT|  but  TthSJS 
were  afterwards  erected  with  two.  and  then  with  three 
passages.  Those  on  the  Via  Trlumphalis  in  Rome  were 
the  most  magnificent  ;  and  in  cases  where  they  served  as 
gates,  they  were  usually  constructed  with  two  openings, 
so  that  one  was  appropriated  for  carriages  passing  into, 
and  the  other  for  carriages  passing  out  of  the  city.  The 
following  it  a  list  of  some  of  the  principal  triumphal 
arches  of  antiquity :  —  The  arch  at  Rimiid,  erected  in 
honour  of  Augustus  on  the  completion  of  the  repairs  of 
the  Flamlnian  Way  from  Rome  to  that  city.  It  was  one  of 
the  noblest  as  well  as  most  ancient  of  the  arches  of  the 
ancients,  having  a  single  passage  about  thirty-three  feet 
wide,  and  was.  contrary  to  the  usual  practice,  crowned 
with  a  pediment.  The  lesser  arch  of  Septimus  Severus 
at  Rome,  commonly  called  the  Arch  of  the  Goldsmiths,  is 
a  curious  example,  being  of  a  single  opening,  and  crowned 
with  a  flat  lintel.  An  extremely  elegant  arch  at  Susa,  on 
the  Italian  side  of  Mont  Cenis,  in  honour  of  Augustus. 
The  arches  of  Aurelian  and  Janus,  which  possess  more 
singularity  than  beauty.  The  arch  of  Pola.  In  Istria, 
which  is  curious  from  the  use  of  coupled  columns  which 
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it  exhibits,  and  was  erected  by  Salvia  Posthuma,  in 
honour  of  Sergius  Lepklus  and  his  two  brothers.  The 
arch  of  Trajan  at  Ancona,  which,  though  it  has  been 
stripped  of  its  bronze  ornaments,  retains  the  beauty  of  its 
effect  and  proportions,  and  is  still  in  tolerable  preserv- 
ation. It  stands  at  the  entrance  of  the  mole  of  the  port, 
and  has  four  Corinthian  columns  on  pedestals.  The  arch 
of  Titus  at  Rome,  in  which  the  order  used  is  Composite, 
and  was  probably  erected  after  the  emperor's  death. 
An  arch  at  Rcnevento,  in  honour  of  Trajan,  somewhat 
resembling  that  of  Titus  at  Rome,  also  of  the  Composite 
order.  An  arch  of  Gavius  at  Verona,  called  del  Castel 
f'erchio,  but  no  longer  in  existence.  The  arch  of  Sep- 
timus Severus  at  Rome,  at  the  foot  of  the  capitol,  and 
that  of  Constantine  in  the  same  city.  All  these  are  each 
with  three  openings.  For  the  latter  the  arch  of  Trajan 
was  despoiled  of  it*  ornaments,  as  the  greater  part  of  the 
hassi-relievi  upon  It  represent  the  victories  of  that  em- 
peror. It  Is  in  better  preservation  than  any  of  the  other 
arches  that  we  have  mentioned,  and  was  indebted  for  its 
state  to  the  care  of  Pope  Clement  XII. 

TRIU'MV  IRATE.  In  Ancient  History,  this  term 
was  applied  to  two  great  coalitions  of  the  three  most 
powerful  individuals  in  the  Roman  empire  for  the  time 
being.  The  first  of  these  was  effected  In  the  year  GO  b.  c. 
between  Julius  Carsar,  Pompey,  and  Crassus,  who  pledged 
themselves  to  support  each  other  with  all  their  influence. 
This  coalition  was  broken  by  the  fall  of  Crassus  at 
Carrhae  in  Mesopotamia ;  soon  after  which  the  civil  war 
broke  out,  which  ended  in  the  death  of  Pompey,  and 
establishment  of  Julius  Caesar  as  perpetual  dictator. 
After  his  murder,  44  B.C.,  the  civil  war  attain  broke  out 
between  Antony,  who  wished  to  avenge  the  death  and 
succeed  to  the  fortunes  of  Cawar,  and  the  republic,  on 
whose  side  were  ranged  Ortavius  and  Rrutus.  Lepidus 
with  a  large  army  remained  in  suspense  which  side  to 
take.  Rut  after  the  battle  of  Mutina,  In  which  both 
consuU  fell.  43  B.  c,  Antony,  Octavius,  and  Lepidus 
coalesced  ;  thus  forming  the  second  triumvirate,  each 
party  confirming  the  bond  of  union  by  the  sacrifice  of 
some  of  bis  own  friends  to  the  hatred  of  the  others,  —  in 
which  case  was  Cicero,  who  was  delivered  up  by  Oc- 
tavius to  the  vengeance  of  Antony.  Against  this  con- 
federation Brutus  still  held  out,  with  the  rest  of  the  con- 
spirators against  Caesar,  till  their  destruction  at  the 
battle  of  Philippi.  The  triumvirates  divided  the  provinces 
of  the  empire.  Octavius  taking  the  west,  Lepidus  Italy, 
and  Antony  the  east ;  but  the  iniquitous  union  was 
soon  broken  by  the  passion  of  Antony  for  Cleopatra, 
which  induced  him  to  repudiate  Octavta.  the  sister  of 
Octavius.  War  ensued,  which  was  terminated  by  the  de- 
feat and  death  of  Antonv  at  Actlum.  in  32  b.  c. ;  after 
which  every  thing  fell  Into  the  hands  of  Octavius,  Le- 
pidus offering  no  obstacle. 

TRI'VJUM.  (Lat.  three  traps.)  The  name  given 
in  the  schools  of  the  middle  ages  to  the  three  first 
liberal  arts  (grammar,  rhetoric,  and  logic), 
studied  together.   The  other  four  (j 


geometry,  and  astronomy)  formed 
quadririum;  and  the  two  following 
comprehend  the  whole :  — 


;  Ar'nuOTat 
TRO'CAR.    An  instrument  used 
dropsy.    The  name  is  said  to  be  corrupted 
French  trots-quarts,  from  the  three  sides  of  its  pom:. 

TROCHANTER.  (Or.  rVX*>.  I  rums  beca^  - 
muscles  Inserted  into  it  are  those  chiefly  couem-4 :: 
the  act  of  running.)  ^A^name  given  to  two 

thigh-bone. 

TRO'CHE.    (Lat.  trochus,  or  trocbesctu.  di~  ; 
trhecl.)    A  small  round  lozenge  or  cake,  generally  r  i- 
posed  of  sugar  and  mucilage,  united  with  small 
tions  of  more  active  remedies.  Intended  to  be  ali--«<rc 
gradually  to  dissolve  In  the  mouth. 

TRO'CHEE.  (Gr.  rpzsuar-)  A  rhythmical  sa*a^r 
consisting  of  two  syllables,  a  long  and  a  short  ;  rhij  -  . 
TRO'CHILUS.    (Gr.  re*****.  <*  sfuaJJ  &ird.)  re- 


applied by 

brilliantly  coloured  birds  which,  from  the  energy  iM 
rapidity  of  the  vibrations  of  their  wrings  daring  fligbt 
called  humming-birds.  This  genus  includes  the  tsuiV 
of  the  feathered  tribe,  and,  if  we  except  a  few  tUbrv  it* 
most  diminutive  of  rertebrated  animal* :  some  bsav 
ming-birds  scarcely  exceed  a  humble-bee  In  size;  t»*« 
are  unable  to  escape  from  the  strong  webs  of  the  Lr;r 
spiders  of  the  American  tropica,  and  thus  sometime*  te- 
come  their  prey. 

The  humming-birds  are  characterized  by  a  long  sai 
slender  bill,  inclosing  an  extensile  bind  tongue,  by  wt#* 
they  extract  the  nectar  and  the  small  insects  w hirst  n*r 
lurk  in  the  recesses  of  flowers.  They  have  Terr  sasui 
feet,  long  and  narrow  wings,  a  broad  and  entire 
with  an  unusually  deep  keel  and  a  short  and 
humerus  ;  all  combining  to  form  a  i 
and  powerful  flight,  like  that  of  the  i 
live  in  pairs:  they  have  the  character  of 
quarrelsome,  the  males  fighting^  desperar el y 

courage. 

TRO'CHLEA.  (Gr.  r?«t«A/*.  Lat.  trochlea, )  la 
chanics,  the  same  as  pulley  or  tackle.    See  PttLsrr. 

In  Anatomy,  the  term  trochlea  is  applied  to  the  carts, 
through  which  the  tendon  of  the  trocMearts 
It  is  the  superior  oblique  muscle  of 
accompanied  bv  the  troehlearis  nerve 

TRO'CHOID.  (Gr.  t;.Xk.  a  irhrri.  and  uUc*-<r» 
The  curve  described  by  any  point  in  a  wheel  tvih-i 
straight  forward  on  a  level.    It  Is  the  same  as  then 
cloid  ;  and  for  an  account  of  its  principal  properties, 
Cycloid.  The  same  name  is  also  given  to  another  can 
sometimes  called  the  companion  of  the  cycloid,  or  emn* 
of  arcs. 

TRO'CHUS.  (Gr.  t^k  )  The  name  given  I- 
T«iniirtMis  to  &  jjenus  of  the  \  cwficn  T^y/*?**^*?^  c^&r^  * 
terized  by  a  subconical  spiral  shell,  with  the  mv 
gin  entire,  without  a  fissure  or  canal  for  the  siphon  a 
the  mantle,  the  animal  not  possessing  any  reszursS"? 
tube.  The  mouth  of  the  shell  is  closed  by  an  openmlaw. 
or  some  analogous  part.  The  specie*  to  which  tbe  cha- 
racters of  the  Limuean  genus  arc  applicable  constitute  * 
family  of  Pectinibranrhiate  Gastropoda  In  the  systxvr  of 
Cuvier,  called  Trochuida,  which  includes  the  fbilovtst 

fenera :  —  Tectaria,  Mont  fort ;  Calcar,  Montf. ;  &jtm* 
.am. ;  Cemtkaris,  Montf.;  Infundibilttm.  Montf . ;  It- 
letcopium,  Montf. ;  Solarium,  Montf. ;  EuorrrnJ^n'*u .  Sow- 
crby.  The  Gastropod  called  Turbo  pica  by  Luuuru< 
having  been  ascertained  to  have  an  operculum,  is  «*-* 
referred  to  the  genus  Ttochus. 
TRO'GLODYTBS.  (Gr.  r^mylm,  e«s-e.  and  hm  I 
.)  Tribes  of  men  who  have  their  dwellings  in  wN 
Several  such  tribes  are 
by  ancient  authors,  and  the  remains  of  their 
still  attest  their  existence  ;  especially  along  the  baat-  f 
the  Nile,  in  Upper  Egypt  and  Nubia,  and  In  parts  ti 
Syria  and  Arabia.   (Sec  Bryant's  Myikolagm,  iv.  3*1.) 

The  c  himpanzee  has  been  < 
mi  a  troglodytes. 

TROMBO'NE.  (It.)  A  brass  musical  wind  instru- 
ment serving  as  the  bass  to  the  trumpet,  to  which  n 
general  form  it  is  similar,  but  of  much  larger  dtroen«h>t«. 

TRO'NA.  A  native  sesquicarbonate  of  soda  found  >.« 
the  tank*  of  the  soda  lakes  of  Sukena  in  Africa. 

TRON  WEIGHT.  The  most  ancient  of  the  wcifbti 
used  in  Scotland  ;  and  though  its  use  is  now  prohilutfsl 
by  law.  It  is  still  occasionally  employed  in  some  of  tkc 
rural  districts  In  weighing  wool,  cheese,  butter.  &c.  Tb» 
tron  pound  was  not  a  well-defined  weight,  but  varVd 
from  '21  to  28  ounces  avoirdupois. 
TROOP.  A  body  of  mounted  soldiers,  equivalent  to 
in  foot  regiments.  The  term  troop*  is  a*< 
to  cavalry,  but  extends  to  all  kinds  of  st 
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comprise  the  various  figure*  termed  metaphor, 
.ry,  metonymy,  synecdoche  (which  see),  and  per- 
se veral  others.  By  the  natural  progress  of  lan- 
•,  words  or  phrases  at  first  employed  as  tropes  be- 


TROPE. 

esembllng  a  buckler,  and  the  flowers  an  empty  helmet.) 
I  genus  of  handsome  trailing  plants,  tome  of  whose 
pecies  have  pungent  fruits,  which  have  rendered  them 
v  fnl  as  condiments.  Indian  cress,  the  name  given  to 
"nrjueoium  majus,  expresses  their  quality.    They  form 

small  group  nearly  allied  to  the  Geraniaccous  order,  If 
iot  forming  a  part  of  It. 

TROPE.  (Gr.  rfisrw.  I  turn.)  In  Rhetoric,  literally 
ny  expression  turned  from  it*  primary  signification,  and 
mployed  In  a  sense  derived  In  some  manner  from  that 
rimary  signification.  In  this  tense,  the  general  term 
rope  comprii-4  the 
llegory, 
aps  sev 

uage,  words  or  phrases 'at  first  employed  as  tropes  ..»- 
ome  impressed  so  strongly  with  their  new  or  derirative 
(unification,  that  it  finally  supersedes  the  original  ;  its 
'vpical  or  figurative  being  lost  in  its  simply  indicative 
h.iracter. 

TRO*PHI.  (Gr.  retfm,  I  nourilh.)  A  name  given  by 
.  irby  to  the  different  instruments  of,  or  organs  contained 
i  the  mouth,  or  closing  it,  and  employed  in  manducation 
r  deglutition.  They  include  the  labrum,  labium,  man- 
itntliF  matitkt,  lingua,  and  pharynx-. 

TROPHO'NIUS,  In  Greek  Mythology,  son  of  Er- 
inus,  king  of  Orchomenos,  together  with  his  brother 
>gamedes,  built  the  temple  of  Apollo  at  Delphi  ;  and 
aving  prayed  for  a  reward  from  the  god,  it  was  promised 
mm  on  the  seventh  day,  on  which  he  and  his  brother 
•ere  both  found  dead.  "The  story  is  told  in  other  ways, 
le  had  a  temple  at  Lebadea,  as  Jupiter  Trophonius.  In 
bis  temple  was  the  celebrated  cave  into  which  those 

ho  descended  spoke  oracularly  on  their  return ;  and 
i  this  way  responses  were  made.  But  the  impressions 
roditced  by  the  descent  were  thought  so  to  work  upon 
ie  spirit  or  a  visitor,  that  he  remained  a  victim  to  me- 
incholy  the  remainder  of  his  life.  Hence  arose  the  pro- 
erb  applied  to  a  serious  man, — that  he  looked  as  il  he 
ame  out  of  the  cave  of  Trophonius.  Some  thought  that 
he  priests  had  secret  access  to  the  cavern,  and  that  those 
-hose  minds  did  not  give  way  under  the  terror  of  the 
-ene  which  they  encountered  were  murdered  by  them. 
See  Bryant,  Anc.  Myth.  vol.  ii.  p.  361.) 

TRO'PHSPERM.   (Gr.  return,  I  nourish,  and  nneum, 

seed.)  A  name  given  by  some  French  botanists  to  the 
lacenta  of  a  plant. 

TRCPHY.   (Gr.  t-«t«<«f,  from  t^it*,  T  turn.)  A 
uncut  consisting  of  some  of  the  arms  of  slain  ene- 
lies,  hung  upon  the  trunk  of  a  tree,  or  a  stone  pillar,  by 
victorious  army  in  token  of  its  victory  and  the  flight 
f  the  enemy ;  whence  its  name.   Trophies  were  always 
\  to  some  deity,  and  especially  to  Jupiter,  whence 
ed  sacrilegious  for  any  one  to  injure  or  de- 


TRUCE  OF  GOD. 

Hope,  remarkable  for  the  presence  of  teeth  In  the  .eso- 
phagus, and  their  absence  from  the  mouth,  is  referred 
to  the  genus  Tropidonotus  by  Schlegel. 

TROU'BADOURS,  f.  e.  Inventors.  (Ital.  trovar ; 
Fr.  trouvcr,  to  find.)  A  school  of  poets  who  flou- 
rished from  the  Uth  to  the  latter  end  of  the  13th  century, 
principally  in  the  south  of  France,  but  also  in  Catalonia, 
Arragon,  and  the  north  of  Italy.  They  wrote  m  varie- 
ties of  the  Provencal  or  Romance  language,  also  called 
ki  the  middle  ages  Langue  d'oc.  They  flourished  under 
the  lines  of  the  Counts  of  Toulouse,  Barcelona,  and  Pro- 


»  repair  them  when  decayed.  This  custom 
to  all  the  Greeks,  except  the  Macedonians, 
rbidden  to  raise  trophies  by  a  law  of  one  of 
heir  ancient  kings.  Perhaps  the  most  celebrated  tro- 
hles  of  ancient  times  were  those  of  M  inus  at  Rome, 
■  hirh  were  of  marble,  and  were  restored  by  Caesar  after 
heir  destruction  by  Sylla,  contrary  to  ail  the  usages  of 
he  times.  (See  as  to  Roman  trophies,  M(m.  de  r Ac. 
et  Inter,  xxiv.  32.) 
TROPICAL  HIEROGLYPHICS.   See  Hiehogly- 


TRO'PICAL  YEAR.  (Or.  t-j«r»j,  return  )  The  time 
etweeo  the  sun's  leaving  a  tropic  and  returning  to  it  ; 
opularly  it  means  the  time  from  the  longest  day  In  one 
ear  till  the  longest  in  the  next.  See  Year. 
TRO'PICS,  in  Astronomy,  are  the  parallels  of  de- 
li nation,  between  which  the  sun's  annual  path  In  the 
ravens  Is  contained,  their  distance  from  the  equator 
equal  to  the  sun's  greatest  declination.  The 
tropic  Is  called  the  tropic  of  Cancer,  and  the 
ru  one  that  of  Capricorn,  from  their  touching  the 
oliotic  iii  the  first  yioiDts  of  thotM?  sipjns. 

The  distance  of  the  tropics  from  each  other  is  eqnel  to 
he  difference  between  the  greatest  and  least  meridian 
It  nudes  of  the  sun,  observed  at  any  place  whose  latitude 
<  greater  than  the  obliquity  of  the  ecliptic.  See  Ecliptic. 

ritopics.  In  Geography,  are  the  two  parallels  of  latl- 
Lid*  on  the  earth,  over  which  the  sun  i*  v i-rt knl  when 
U  declination  is  greatest,  or  when  It  is  the  longest  day 
n  the  hemisphere  in  which  the  tropical  circle  Is  situated 
■ver  which  the  sun  is,  and  the  shortest  in  the  other  be* 
ii  sphere. 

TRO'PIDONO'TUS.  (Gr.  rttru,  a  keel,  and  wiw, 
he  back.)  A  genus  of  non-venomous  serpents,  nearly 
J  lied  to  the  true  Colubers;  but  with  bodies  thicker  In 
■roportion  to  their  length,  the  back  more  keel-shaped, 
ad  the  abdomen  more  expanded  and  convex  ;  the  head 
t  large  and  conical,  with  a  slender  and  short  muzste. 
The  species  seldom  exceed  three  or  four  feet  in  length  ; 
hey  live  near  fresh-water  streams,  and  are  good  swim- 


ners  :  they  are  confined  to  the  old  world  continents,  and 
re  replaced  in  South  America  by  the  genus  Homaiopsis. 
r  h«  C.  tuber  scoter,  Linn. ,  a  serpent  of  the  Cape  of  Good 


and  their  minstrelsy  and  peculiar  spirit  declined 
e  time  of  the  crusade  against  the  Alblgenses,  w  hen 
the  former  of  these  noble  houses  was  vanquished  and 
humiliated,  and  their  land  overrun  by  the  sterner  adven- 
turers of  the  north.  The  most  renowned  among  the 
Troubadours  were  knights,  who  cultivated  poetry  as  an 
honourable  accomplishment ;  but  their  art  declined  in 
its  later  days,  when  It  was  chiefly  cultivated  by  minstrels 
of  a  lower  class.  The  names  ana  some  of  the  productions 
of  more  than  '200  Troubadours  have  been  preserved,  and 
among  their  numbers  arc  to  be  found  kings,  dukes,  counts, 
and  warriors  of  historical  celebrity.  The  most  remark- 
able characteristics  of  the  Provencal  poetry  were  its 
almost  entire  devotion  to  the  subject  of  romantic  gal- 
lantry, and  the  very  complicated  character,  in  general, 
of  its  metre  and  rhymes.  The  principal  species  of  com- 
position cultivated  by  the  Troubadours  were  tenxonet,  or 
poetical  contests  between  two  minstrels ;  sometimes 
breathing  satire  or  defiance,  sometimes  rivalling  each 
other  in  the  praise  of  their  ladies,  sometimes  aiming  at 
mere  exertions  of  verbal  ingenuity ;  sinenses,  pieces  de- 
voted to  martial  and  other  serious  subjects  ;  short  songs, 
or  ckanrot  {  and  a  variety  of  other  lyrical  strains,  sou! as, 
lots,  pastoureUes,  arbades,  serenade*,  retronage,  and  re- 
el ondet.  The  earliest  Italian  poets  framed  their  style  of 
thought  and  versification  closely  after  the  model  afforded 
them  by  the  troubadours.  (See  Sismondl,  Literature 
dn  Midi  de  I' Europe,  vol.  I. ;  the  works  of  M.  Raynouard ; 
Mr.  lewis's  Researches  into  the  Romance  Language ; 
Schlegel,  Obs.  tur  la  Langue  et  Lit.  Provenrale.) 

TROUGH  OF  THE  SEA.  The  ship  is  said  to  be 
in  the  trough,  when  she  lies  parallel  to  the  hollows  be- 
tween the  waves. 

TROUT.  (  Lat.  trutta.)  This  name  Is  restricted  pro- 
perly and  specifically  to  the  Satmo  fario  of  Linnteus ; 
but  is  applied  in  a  generic  sense  to  other  native  species  of 
Salmo.  the  8.  eriojt  of  Linnaeus,  which  is  the  S.  solar  of 
Rondeletlus,  being  called  the  bull-trout  and  grey  trout  ; 
the  Satmo  ferox,  the  great  grey  trout,  or  lake-trout ;  the 
S.  trutta,  the  salmon-trout,  Ac.  The  common  trout  in- 
habits most  of  our  lakes  and  rivers,  and  Is  subject  to 
many  varieties  of  colour,  proportions,  and  even  of  In- 
ternal structure,  as  in  the  stomach  of  the  gillaroo-trout, 
according  to  the  variations  or  soil  and  food.  The  season 
of  spawning  with  the  trout  is  generally  In  the  month  of 
October,  at  which  period  the  gravid  fish  make  their  way 
up  the  stream  to  the  shallows.  Trouts  are  in  finest  con- 
dition from  the  end  of  May  to  September. 

T HO* VER.  In  Law,  Is  an  action  of  tort  It  Is  a  spe- 
cies of  action  on  the  case  (see  Action),  which  Is  employed 
to  try  a  disputed  question  of  property  in  goods  and  chat- 
tels. The  declaration  in  trover  assumes  (by  a  fiction) 
that  the  plaintiff*  lost,  and  the  defendant  found  and  con- 
verted to  his  own  use.  the  goods  in  question. 

TROWELLED  STUCCO.  In  Architecture,  stucco 
left  ready  for  the  reception  of  paint. 

TROY  WEIGHT.  An  English  weight  chiefly  used 
in  weighing  gold,  sHver,  diamonds,  and  other  articles  of 
jewellery.  The  pound  troy  contains  13  ounces  or  67 GO 
grains,  the  pound  avoirdupoisc  containing  7000  of  such 
grains.  The  name  is  supposed  to  have  reference  to  the 
monkish  name  given  to  London,  of  Troy  Novant.  See 
Weights. 

TRUCK.  (Mod.  Lat.  treuga.  from  the  Teutonic  treue, 
I.)    An  agreement  between  states,  or  those  repre- 

■lostllitles.  Such  an 
of  the  state  in 
general  exercise  of  their  duty,  and  not  authorise 
purpose  expressly,  or  by  necessary  implication,  ranks 
among  that  class  of  conventions  which  jurists  term  spon- 
sions, and  which  are  binding  only  if  ratified.  (  See  Spon- 
sion.) A  general  armistice  or  truce  differs  from  a  partial, 
which  Is  limited  to  particular  places  ;  as  between  two 
armies,  or  between  a  besieged  fortress  and  the  besieging 
army.  The  former,  in  general,  requires  ratification : 
power  to  include  the  tatter  Is  held  to  be  Implied  in  the 
general  authority  of  military  and  naval  officers.  (See 
Vattel,  book  ill.  ch.  16. ;  M  heaton  on  International  Law, 
vol.  II.) 

TRUCE  OF  GOD,  Treuga  Dei.  A  suspension  oi 
arms,  which  occasionally  took  place  In  the  middle  ages, 

riutting  a  stop  to  private  hostilities.    The  right  to  engage 
n  these  hostilities  was  jealously  maintained  by  the  inferior 
feudatories  of  the  several  monarchies  of  Europe.    But  It 
restrained  by  the  repeated  promulgation  of  these 
es,  under  the  authority  of  the  church.   Thus,  In  the 
4  M 
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TRUCK. 

county  of  Rousslllou,  a.  d.  1037.  it  was  determined  in  a 
synod  of  the  clergy,  that  no  man  should  attack  hit  enemy 
from  the  hour  of  nonet  on  Saturday  to  the  hour  of  prime 
onMoii'itv  In  I') i  1 ,  .1  (.'''inT.il  "  truce  of  C'mI  "  w.i»  ,n  - 
cepted  by  the  barons,  first  of  Aquitain,  ami  then  of  all 
France,  to  last  from  the  Wednesday  evening  of  every 
week  to  the  Monday  morning  following.  This  regu- 
lation was  admitted  bv  Edward  the  Confessor  in  England, 
in  1042,  with  some  additions  of  great  festivals  and  other 
days.  It  was  confirmed  by  many  councils,  especially  the 
Lateran  council  of  1 179.  The  observation  of  it  was  sworn 
by  knights,  burgesses,  and  peasants,  of  the  age  of  fourteen 
and  upwards  ;  and  the  penalty  of  its  infringement  was 
excommunication,  which,  however,  was  quite  insufficient 
to  maintain  it.  Philippe  Auguste  introduced  a  new 
species  of  truce,  termed  the  quarantine,  by  one  of  his 
ordinances.  It  restrained  the  family  of  an  injured  or 
murdered  person  from  the  commencement  of  hostilities 
until  forty  days  after  the  act  done,  under  penalty  of  high 
treason . 

TRUCK.  The  small  wooden  can  at  the  extremity  of 
a  dag  staiT,  or  at  the  mast  head.  Also  a  small  circular 
piece  of  wood  with  a  hole  bored  through  it  for  a  rope  to 
run  through. 

TRUCK  SYSTEM.  A  name  given  to  a  practice  that 
has  prevailed,  particularly  in  the  mining  and  manu- 
facturing districts,  of  paying  the  wages  of  workmen  in 
good*  instead  of  money.  The  plan  has  been  for  the 
masters  to  establish  warehouses  or  shops  ;  and  the 
workmen  in  their  employment  have  either  got  their 
wages  accounted  for  to  them  by  supplies  of  goods  from 
such  depots,  without  receiving  any  money  ;  or  they  have 
got  the  money,  with  a  tacit  or  express  understanding 
that  they  were  to  resort  to  the  warehouses  or  shops  of 
their  masters  for  such  articles  as  thev  were  furnished 
with.  (For  the  advantages  and  disadvantages  of  this 
system.  see  Cam.  Diet.) 

TRU'FFLE.  A  subterranean  fungus,  of  a  roundish 
oblong  form,  and  a  blackish  brown  colour,  much  em- 
ployed in  cookery.  It  is  found  by  dogs  and  nigs,  trained 
for  the  purpose,  in  soli  beneath  trees,  especially  beeches 
and  oaks  ;  It  is.  however,  very  local.  It  is  propagated  by 
spore*  included  in  sinuous  chambers  in  the  interior  ;  but 
has  never  yet  been  cultivated  with  success,  notwithstand- 
ing many  attempts  that  have  been  matte.  Botanists  re- 
cognise several  kinds  of  truffles,  the  commonest  being 
the  Tuber  eibarium. 

TRU'MPKT.  In  Acoustics,  an  instrument  used  for 
the  purpose  either  of  conveying  articulate  sounds  to  a 
great  distance,  or  for  applying  to  the  ear.  in  order  to  col- 
lect the  sonorous  rays,  and  render  sounds  more  distinct. 
In  the  former  case,  the  instrument  isa*/» 
in  the  latter,  a  hearing-trumpet. 

Speaking-trumpet.  —  The  object  of 
trumpet  is  to  increase  the  Intensity  of 
mil  it  to  considerable  distances  In  a  l 
In  order  to  obtain  this  effect,  it  is 
aerial  undulations  which  would  disperse  themselves  in 
all  directions  be  confined  by  the  sides  of  the  trumpet, 
and  reflected  so  as  to  take,  a*  nearly  as  possible,  a  direc- 
tion parallel  to  the  axis.  This  is  accomplished  by  giving 
the  trumpet  such  a  form  that  its  diameter  becomes  greater 
towards  the  extremity  furthest  from  the  mouth.  A  cylin- 
drical or  prismatic  tube,  of  equal  diameter  throughout, 
assists  powerfully  in  conveying  sound  from  one  extremity 
to  the  other,  but  contributes  in  no  degree  to  give  a  dlrec. 
tion  to  sound,  or  transmit  it  through  free  air. 

The  theoretical  explanation  of  the  effects  of  the  speak- 
ing-trumpet i*  attended  with  considerable  difficulty.  As- 
suming that  the  reflexion  of  sound  takes  place  according 
to  the  laws  of  catoptrics,  Lambert  ( Berlin  Memoir*  for 
1763)  shows  the  best  form  of  the  instrument  is  a  truncated 
cone,  for  the  rays  successively  reflected  from  the  interior 
surface  of  this  figure  make  smaller  angles  with  the  axis 
after  each  successive  reflexion.  Cassegrain  (Journal des 
Savant,  torn,  ill.)  recommends  the  surface  formed  by 
the  revolution  of  a  hyperbola  about  its  asymptote  ;  and 
Klrcher  had  previously  proposed  a  truncated  paral>o!ic 
conoid,  the  mouth-piece  occupying  the  focus.  Some 


rip, 


authors  suppose  that  the  trumpet  should  be  formed  of  a 
very  elastic  material,  in  order  to  strengthen  the  sound  by 
its  vibrations.  Others  are  of  opinion  that  it  should  be 
without  elasticity,  to  avoid  the  confusion  that  might  be 
caused  by  the  vibrations  of  the  tube.  Ilasarufr.it  z  (Jour, 
nat  df  Pky$iqve,  torn.  lv|.\  who  made  a  number  of  ex- 
periments on  the  power  of  the  trumpet,  by  fixing  a  small 
watch  in  the  mouth- piece,  and  observing  the  distance  at 
which  the  beats  ceased  to  be  audible,  found  that  the  ef- 
fects were  precisely  the  same  with  a  trumpet  of  tinned 
Iron,  whether  used  in  its  naked  form,  or  tightly  bound 
round  with  linen  to  prevent  vibration,  or  when  lined 
with  woollen  cloth,  whereby  reflexion  was  entirely  pre- 
vented. It  would  appear,  therefore,  that  neither  the 
shape  of  the  Instrument,  nor  the  material  of  which  it  is 
formed,  is  of  much  consequence.  IaMo  (Experimental 
Inquiry  into  the  Sature  and  Propagation  of  Heat)  sup- 
poses   j.J^'*'1  of  lne  trumpet  to  be  owing  to  the  more 


TRUST. 

condensed  and  vigorous  impulsion  given  to  the  air  f:  o 
its  lateral  flow  being  checked.  **  The  tube."'  he  obsrrm 
"  bv  it»  length  and  narrowness,  detain*  the  cfllji  cf  ».- 
and  hut  the  same  effect  a*  if  it  diminished  the 
of  that  fluid,  or  Increased  its  density.  Tbe  orjioufi' 
ticulalion  strike  with  concentrated  force  ;  and  the  r=tv-. 
so  vigorously  thus  excited,  are.  from  the  reflected  f<rm 
of  the  aperture,  finally  enabled  to  escape,  and  to 
themselves  along  the  atmosphere."  p.  125. 

The  invention  of  the  speaking-trumpet  is  cmnax> 
ascribed  to  Sir  Samuel  Morelanid.  who.  about  the  p*- 
1670.  proposed  the  best  form  of  the  speaking-truacpet  in 
question  to  the  Royal  Society, and  exhibited  some  tosrrv 
ments.  constructed  according  to  his  o*n  views.  T'-«w 
were,  in  general,  large  conical  tubes,  spread)**  •*£- 
denly,  at  the  extremity,  to  a  greater  width.  The* 
tried  in  St.  James's  Park  ;  and  it  is  stated  that 
effect*  were  surb  that  the  king  (Charles  II  ),  sprat  v 
in  his  ordinary  colloquial  pitch  of   voice,  thrw^  . 
trumpet  of  only  five  feet  and  a  half  long,  was  distitaX? 
heard  at  the  distance  of  1000 yards.    Another  perswa  u. 
perfectly  understood  at  the  distance  of  four  miu  *  vi* 
naif.    Kircher  claims  the  credit  of  having  made  *  * 
experiments  previously  ;  but  his  remarks  apply  rackert 
hcaring  than  to  speaking  trumpets. 

Hearing-trumpet.  —  The  hearing -trumpet,  or  rv 
trumpet,  may  be  considered  as  a  reversed  spraisu- 
trumpet,  with  which  it  generally  corresponds  in  fens, 
though,  for  the  take  of  portability,  it  is  after;  a*v 
curved  or  spiral.  Lambert  recommends  the  paral*** 
figure  as  the  most  advantageous ;  but,  in  order  I- 
the  greatest  effect,  the  apex  of  the  paraboloid  * 
cut  off.  and  the  mouth  of  a  small  tube  inverted  ia  aw 
focus,  to  convey  the  sound  concentrated  at  tha:  p.  * 
to  the  auditory  organ.  Various  other  forma  are  adstoi 
in  praetire  •  and.  of  late  years,  flexible  India  r^w 
tubes  have  been  brought  into  use. 


mouth-piece  of  Ivory  or  silver  at  one  extremity,  and  i 
small  tube  of  like  material,  to  be  applied  to  the  ear  A 
trumpet  of  this  kind  may  be  used  advantage**!*!},  ^rt 
only  for  remedying  the  defects  of  the  organ  of  faeirost. 
but  for  assisting  the  observer  to  collect  feeble  and  duur.t 
sounds.  (See  itoreland  on  the  Sprttkrug.  Trumf, *. 
1671  ;  Chladui.  Trait*  des  Sons;  Gehler.  Phmukauscui 
IVorterbuch,  art.  "  Horrohr.") 

Thi  mimet.  A  musical  wind  instrument  uwiaJly  mas* 
of  brass,  but  sometimes  of  silver.  This  Instrnnse-.: 
formerly  possessed  but  few  notes ;  but  in  later  tnwes  t 
has.  by  means  of  slides  and  keys,  been  vastly  cxtrartrt 
in  its  inflexions.  Its  compass  will  be  seen  by  rew-rnse 
to  the  synoptical  view  of  the  different  instruments  at  £*> 
end  of  the  article  Mt  sic. 

TRU'NDLE.  In  Mechanics,  a  i 
formed  of  thick  cylinders  or  spindles; 
a  lantern  wheel,  or  wai lower. 
TRUNK.   (Ut.tr  un«. .».)  In 


as  shaft.  In  the  application  of  this  word  to  a 
it  signifies  the  die.  dado,  or  body  of  the  pedestal 

Trunk,  in  Entomology,  signifies  the  intci 
section  of  the  body  which  lies  between  the  bead  and  cac 
abdomen. 

TRU'NNIONS.  The  pivots  or  short  cylinders  pro- 
jecting from  the  sides  of  a  piece  of  ordnance,  by  which  :t 
rests  on  the  cheeks  of  the  carriage.  The  /msssis  n»f 
is  the  ring  on  a  cannon  next  before  the  trunnion*. 

TRUSS.  (Fr.trousser.)  In  Architecture,  a  framed  s*- 
semblage  of  pieces  of  timber  for  the  purpose  of  t>  in.-  ap 
or  suspending  a  principal  ticam  or  piece.    See  Roar. 

Tbuss.  A  rope  confining  the  middle  of  a  lower  yard 
to  the  mast. 

Truss,  in  Surgery,  is  an  apparatus  by  which  in  ra>f* 
of  rupture  the  intestine  it  retained  in  the  abdocai^ 
cavity.  This  it  usually  effected  by  the  aid  of  a  steel  spr-j: 
resting  upon  a  small  pad  or  cushion,  which  It  kept  m  it» 
place  by  a  proper  bandage. 

TRUSSED  ROOF.    In  Architecture,  one  so  con- 
structed as  to  support  the  principal  rafters  and  tie  1 
at  certain  points  where  bending  of  the  timber  Is 
occur.    Sre  Roor. 

TRUST.  In  Law,  it  a  term  commonly  used  to  de- 
signate any  equitable  right  or  interest,  at  distinguished 
from  a  legal  one  :  properly,  that  claas  of  equitable  rifbn 
supposed  to  lie  founded  in  the  confidence  placed  by  oew 
party  in  another  ;  the  name  trustee  denoting  the  per*  ■ 
In  whom  confidence  is  placed ;  cettuy  que  trust,  t:- 
person  who  trusts,  —  in  other  words,  the  party  who  enjoi  > 
a  beneficial  interest  in  the  objects  of  which  the  truster 
has  the  legal  property. 

The  origin  of  conveyances  in  trust  may  be  traced  to 
the  fidei  com  miu  um  of  the  Romans,  which  was  a  gift  by 
will  to  a  person  capable  of  taking  in  trust  for  another 
incapable  by  the  Roman  law  of  taking  such  benefit,  whose 
claim  under  such  gifts  was  for  a  long  time  precartou*. 
and  merely  fiduciary,  but  came  at  length  to  be  recogau'*! 
and  enforced  by  law.  With  us  in  the  tame  manner,  the 
original  motive  for  the  introduction  of  the 
right,  which  was  certainly  borrowed 
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to  escape  from  the  disabilities  affecting  ccr- 
ain  person*,  or  bodies,  or  the  liabilities  attached  to 
jroperty  In  its  direct  and  simple  shape.  Such  was,  in 
.articular,  the  disability  of  corporations  to  purchase  land 
it  common  law  |  and  on  this  account,  as  It  is  commonly 
aid.  the  ecclesiastics,  who  were  chiefly  interested  in  this 
natter,  Introduced  this  new  species  of  property,  which 
*as  willingly  recognliod  by  the  chancellors,  then  usually 
-eclesiastics,  and  in  other  respects  Inclined  to  adopt  the 
irinciples  of  the  civil  law.  The  clergy  were,  however, 
nun  themselves  deprived  of  the  beneHt  of  the  invention, 
he  disability  of  corporations  to  take  land  beiug  extended 
>y  statute  to  the  new  right  so  created.  Rut  there  still 
tvnained  many  liabilities  arising  from  feudal  tenure,  in- 
■ident  to  property  at  common  law  such  as,  for  Instance, 
lower,  escheat,  wardship,  restraint  upon  alienation  by 
i  ill,  which  it  was  desirable  and  possible  either  to  evade 
»y  this  mode  of  conveyance  in  trust,  or  to  transfer  to  a 
luarter  less  likely  to  be  affected  by  them :  and  there  were 
ilso  many  modifications  of  property  for  the  benefit  of 
amities,  which  could  only  be  given  to  It  In  this  manner, 
t  must  be  admitted,  further,  that  there  were  less  honest 
mrposes,  such  as  the  defrauding  bona  fide  purchasers  by 
ecret  alienation,  sought  to  be  attained  by  the  same 
For  these,  among  other  reasons,  conveyances  In 


neans.  For  these,  among  other  reasons,  conveyances  In 
rust  were  still  resorted  to ;  and  the  Court  of  Chancery, 
vhich  had  once,  for  « hater cr  reason,  originally  recog- 
liied,  continued  to  enforce  them. 


:  the 


There  were  also  two  other  means  of 
>r  rather  raising  a  use,  not  by  actual 
me  by  agreement  for  money  ;  the  other  by  cov 
ler  tealTn  consideration  of  near  relationship. 

The  right  so  created  was  called  indifferently  a  trust  or 
tn  usr  ;  more  commonly  the  latter,  from  the  actual  enjoy- 
nent  of  the  rents  and  profits  annexed  to  It  In  equity. 
Indeed,  the  benefit  of  the  use  or  trust  was  In  the  first  in- 
tance  confined  to  this  ;  but  the  cestuls  que  use,  or  parties 
wncflcially  Interested,  soon  acquired  the  right  of  directing 
i  conveyance  by  the  holders  of  the  legal  estate,  legally 
•  ruled  the  feoffees  to  uses,  and  also  of  calling  upon  them 
o  use  the  legal  title  in  their  defence  in  a  court  of 
nnn  law. 

Several  statutes  were  passed  at  different  times,  giving 

0  the  owner  of  the  use  or  trust  partial  legal  rights,  and 
urtially  also  subjecting  Interests  of  that  sort  to  legal 
labilities,  before  the  celebrated  statute,  commonly  called 
he  Statute  of  Uset,  which  was  passed  In  the  27th  year  of 
lenry  VIII.  The  general  object  or  this  statute,  as  stated 
n  the  preamble,  was  to  prevent  those  secret  and  fraudu- 
ent  transfers  occasioned  by  the  separation  of  the  real 
rorn  the  apparent  ownership,  and  to  restore  those  rights 
>f  the  feudal  lord,  and  of  the  crown,  which  had  been  in 

1  great  measure  evaded,  by  keeping  the  legal  title  to 
vhich  alone  they  attached  In  a  course  of  succession ; 
shere  it  was  likely  to  be  forfeited  by  treason,  and  where 
t  was  less  frequently  subject  by  descent  to  an  infant  heir 
o  the  burden  of  wardship  and  relief.  The  general  effect 
»f  the  statute,  as  stated  in  the  title,  was  the  transferring 
>r  changing  the  use  into  possession,  that  is,  annexing  to 
he  use  the  legal  right  of  possession,  whereby  the  real 
»wner  would  be  made  manifest  to  all,  and  the  real  owner- 
hip  would  become  subject  to  all  the  liabilities  Incident 
o  the  legal  title  :  in  short,  the  distinction  between  eoui- 

lud  I-  cil  ncht-i  w.ml. I  I  ■•  ;i!-.i h ■>!.  .Hid  th<'  a.lju- 
li«  atlon  on  all  questions  of  property,  except  In  particular 
■a  se*  of  fraud  or 


,  was  so  worded  as  not  to 
ither  to  copyholds  or  leaseholds,  nor  Indeed  to  personal 
iroperty  of  any  description,  which  at  that  time  was 
ittle  thought  of;  so  that  equitable  rights  In  copyhold* 
mi  personalty  remained  as  before,  merely  equitable  ;  and 
hey  arose  again,  very  shortly  afterwards,  in  every  species 
>f  real  property.  It  being  held  by  the  courts  of  common 
aw  that  such  uses  or  trusts  only  were  executed  and 
ransferred  Into  po**ession  by  the  statute,  as  were  raised 
>r  declared  upon  what  was  before  the  statute  the  legal 
eisin  or  estate  ;  so  that  where  a  new  legal  estate  taking 
fli-ct  as  such  by  virtue  of  the  statute  was  created  or 
••nveyed  in  trust,  such  trust  right  not  being  within  the 
►urvlew  of  the  statute,  and  not  being  recognised  by  the 
ourts  of  common  law,  was  adopted  and  enforced  In 
qniiy.  for  reasons  altogether  similar  In  kind  to  those 
ihich  originally  led  to  the  Introduction  of  hums.  Hvnco 
.  new  system  of  equitable  rights  grew  up  under  the 
of  trusts,  commensurate  with  the  new  system  of 
or  uses  (fur  the  use  henceforth  denoted  the 
I  by  the  statute  ;  and  though  some  of 
he  peculiar  advantages  of  the  old  trust  were,  by  the  ef- 
fect of  the  statute,  transferred  to  the  new  legal  ownership, 
uch  as  the  capability  of  modification  for  the  benefit  of 
litfcrent  parties  upon  different  events,  and  though  the 
-ight  of  disposition  by  will  was  shortly  afterward*  ex- 
ended  to  it  by  special  statute,  and  though  whatever  ad- 
■antages  were  still  possessed  by  the  trust,  at  a  means  of 
-vadlng  the  burden*  of  tenure  or  other  liabilities  now 
attached  to  the  use,  were  gradually  removed  either  by 


egal  rights 
«^al  estate) 


the  abolition  of  those  burden*  or  the  extension  of  the 
liabilities,  trust*  still  continued  and  continue  to  be  ha- 
bitually resorted  to  for  various  purposes.  These  are, 
generally,  either  to  protect  the  interests  of  married 
women  and  children,  by  placing  in  the  hands  of 
for  them  the  legal  rights  which  they  would  be  li 


of  exercising ;  or  to  secure  the  right*  of  those  in  re- 
mainder, l»y  severing  from  the  usufruct  of  property  for  a 
life  the  power  of  disposing  of  the  whole  ;  or,  lastly,  the 
convenience  of  management,  where  many  parties  are 
interested  in  the  same  subject.  These  observation*  can 
apply  only,  at  least  with  one  or  two  exception*,  to  express 
trusts.  An  express  trust  suppose*  a  legal  transfer  of  the 
property  actually  completed,  and  a  declaration  in  the 
same  instrument,  or  having  reference  to  the  same  instru- 
ment (a*  an  appointment  under  a  power  thereby  created) 
of  the  trust  upon  which  the  property  so  transferred  ia 
to  be  held.  Such  triuts  may  be  declared  in  or  by  a 
reference  to  any  instrument,  either  deed  or  will,  that  is 
sufficient  to  pass  property  at  law  ;  the  ground  upon  which 
they  rest  I*  the  express  confidence  that  Is  placed  in  the 
trustee,  by  the  person  who  transfers  the  property  to  him, 
no  consideration  of  money  or  blood  l>etween  the  trustee 
and  those  for  whom  he  holds  being  required  as  an  in- 
ducement for  the  interference  of  equity.  Trust*  are  roost 
commonly  raited  by  marriage-settlements,  or  by  will. 
The  usual  trust*  in  the  former  case,  as  to  real  < 
upon  legal  estates  In  terra*  of  years,  to  arise  up 
events,  to  be  held  in  trust,  in  the  first  place,  fc 
to  the  wi£e  payment  of  her  pin-monev  during 


payment 
of  her  jointure 


'•  death  ;  then 
_,  by  sale  or  mortgage  ol  the  terra,  the  stipulated 
provisions  for  younger  cbildren.  and  also  Tor  providing 
tor  their  maintenance  during  minority.  The  ultimate 
trust  of  such  terms,  whether  expressed  or  not,  is  for 
the  person  entitled  to  the  corpus  of  the  estate,  subject  to 
those  charges  which  the  terms  are  created  to  secure. 
Similar  trusts,  also,  are  commonly  raised  in  wills,  for  the 
maintenance  or  advancement  and  portioning  of  younger 
children.  In  all  such  cases,  the  legal  rights  vested  in 
the  trustees  most  commonly  remain  In  their  hand*,  us  a 
means  only  of  compelling  the  person  actually  in  posses- 
sion to  discharge  those  claims  subject  to  which  he 
hold*  hi*  estate.  But  there  are  other  tru*t*  of  frequent 
occurrence,  both  in  marriage-settlements  and  in  wills, 
which  require  a  more  active  Interference  on  the  part  of 
the  trustees,  and  which*  therefore,  carry  with  them  a 
greater  degree  of  responsibility.  These  are  trust*  for 
the  sale  of  land  and  investment  of  the  proceed*  upon  se- 
curity, or  in  the  purchase  of  other  land,  or  trusts  for  the 
investment  of  what  was  originally  personalty  ;  in  which 
cases,  it  is  important  for  the  trustees  to  consider.  In  the 
first  place,  how  far  the  tru»t  for  sale  or  conversion  is  im- 
perative and  immediate,  lest  by  delay  they  become  liable 
for  any  lots  that  may  ensue  from  the  alteration  in  the 
value  or  price  of  land  securities  ;  in  the  next  place,  what 
are  the  securities  In  which  they  are  directed  to  invest,  as 
they  will  be  answerable  for  the  failure  of  any  security  a 
resort  to  which  ha*  not  been  authorised  by  the  terms  of 
the  trust.  Where  these  securities  are  private,  or  where 
a  purchase  of  land  is  made  with  trust  moneys,  they  are 
further  bound  to  see  that  the  usual  professional  inquiries 
are  In  either  case  instituted  into  the  validity  of  the  title. 
It  is  obviously  their  duty,  also,  to  look  to  the  due  appro- 
priation or  distribution  of  the  proceeds.  Where  there  I*  a 
conversion  absolute,  or,  a*  it  is  called,  out  and  out,  of 
realty  into  personalty,  or  of  personalty  into  realty,  either 
agreed  to  or  directed  by  deed  or  will,  land  i*  in  equity 
considered  as  money,  and  money  as  land,  for  all  the  pur- 
poses of  succession  or  transmission  ;  but  it  rarely  happens 
that  a  conversion  by  will  is  in  terms  sufficiently  absolute 
to  exclude  the  right  of  the  heirs,  or,  where  it  is  personalty, 
the  rights  of  the  personal  representative,  to  such  part  of 
the  real  or  personal  estate,  whether  actually  converted 
or  not,  as  shall  not  be  required  to  fulfil  the  purposes  for 


requli 

which  the  conversion  was  directed. 

The  system  of  trasts  is  still  more  generally  prevalent 
in  limitations  of  copyhold  and  personal  property,  parti- 
cularly personal  chattels,  as  money  or  stock  in  the  funds, 
to  neither  of  which  classes  of  property  the  Statute  of 
Use*  applied,  and  In  which,  therefore,  the  legal  interest 
remained,  at  least  for  a  time,  sublect  to  the  narrow  rules 
of  the  common  law ;  and  copyhold  property  is  therefore, 
for  this  as  well  as  for  other  reasons,  more  commonly 
settled  upon  trust  than  is  property  of  freehold  tenure. 
Personal  property,  though  once  held  incapable  at  com- 
mon law  of  partial  or  shifting  limitations,  has  long,  by  a 
somewhat  forced  though  ingenious  rule  of  construction, 
been  released  from  that  restriction ;  and  therefore  in  the 
settlement  of  chattels  real,  of  which  the  title  is  distinct 
from  the  possession,  the  creation  of  a  distinct  equitable 
title  is  not  more  often  resorted  to  than  in  the  settlement 
of  real  property  of  freehold  tenure.  Ilut  it  I*  in  regard 
to  that  sort  of  personal  property,  the  title  to  which,  or 
*  the  power  of  conierring  a  title  to  which,  Is  an- 

he  nature  of  the 


nexed  to  the 

thing  Itself,  as  in  the  case  of 
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TRUST. 

public  convenience,  as  In  the  owe  of  bills  of  exchange, 
and  in  regard  also  to  stock  in  the  funds  (a  class  of  pro* 
perty  over  which  the  holder,  whether  it  be  in  trust  or 
not,  bos  by  the  regulations  of  the  bank  absolute  power  of 
alienation),  that  the  utility  of  trusts  Is  more  particularly 
conspicuous.  Whenever  it  is  sought  to  create  In  any  such 
property  shifting  or  partial  Interests,  nothing  in  such 
cases  can  secure  future  or  contingent  rights  from  the  dis- 
honesty of  the  tenant  for  life  or  partial  owner  but  the 
Intervention  of  trustees,  in  whose  hands  the  whole  legal 
interest,  that  is  to  tay,  the  whole  power  of  alienation,  re- 
tides  ;  and  though  a  similar  danger  is  sometimes  to  be  ap- 
prehended even  at  their  hands,  yet  their  number  itself, 
and  the  discretion  that  maybe  exercised  in  their  appoint- 
ment, afford  a  greater  security  than  is  to  be  found  m  the 
integrity  of  a  single  Individual. 

Duties  of  Trusters— It  Is  only  in  cases  of  express  trusts, 
whether  such  in  the  origin,  or  become  such  by  the  ac- 
ceptance and  acknowledgment  of  the  legal  owner  un- 
dertaking to  act  as  trustee,  that  the  rules  respecting  the 
duties,  liabilities,  and  rights  of  trustees  are  applicable. 
At  to  their  liabilities,  they  arc  liable  not  only  for 
tuch  sums  as  they  actually  have  received,  but  for  tuch 
also  as  they  might,  but  for  their  wilful  neglect  or  default 
have  received.  Where  there  are  several  trustees,  each 
is  generally  liable  for  hit  own  acts  and  receipts  only ;  but 
where  all  concur  In  empowering  either  one  of  them sel vet, 
or  a  third  party,  to  do  or  receive  that  which  he  could  not 
do  or  receive  but  by  virtue  of  tuch  authoritation.  all  arc 
responsible  for  hit  actt  and  receiptt  under  tuch  joint 
authority.  It  is  the  duty  of  trustees,  besides  being  faith- 
ful accountants,  to  apply  and  distribute  rightly  the  pro- 
perty they  are  entrusted  with  according  to  the  various 
rights  of  the  parties  entitled  to  it ;  and  they  are  liable  for 
any  misapplication,  arising  either  from  ignorance  of  facts 
which  they  ought  to  havo  Known,  i.e.  might  by  common 
diligence  have  known,  or  from  ignorance  of  the  law  in 
It  it  their  business,  then,  as  to  the  first,  to  in 


quire  diligently  into  all  the  circumstances  of  the  trust ; 
and  as  to  the  second,  where  upon  consulting  provisional 
advisers  there  appears  to  be  any  reasonable  doubt,  to 
opinion  of  the  court  by  Instituting  a 
snt  of  the  trust.  The  rights  of  trustees 


it  to  the 


or  trust. 


confined  to  the  reimbursement  of  their  proper  expenses 
out  of  the  trust  property.  An  express  trutt  will  not  fail 
for  the  want  of  trustees  ;  where  none  are  nominated,  the 
court  will  take  upon  itself  the  appointment.  To  the 
same  class  of  trusts  proper,  that  is  to  tay,  equitable  rightt 
arising  from  confidence  reposed,  may  be  assigned  implied 
or  resulting  trusts,  in  which  the  confidence  is  not  ex- 
pressed, but  implied  by  courts  of  equity  from  the  want  of 
consideration  or  motive  apparent  in  tuch  cases,  to  give 
away  the  whole,  or,  as  it  may  be,  any  part  of  the  beneficial 
Interest.  Such  trusts  arise,  in  the  first  place,  upon  the  con- 
veyance or  transfer,  by  deed  or  will,  of  property  real  or 
personal  upon  tome  trutt  expressly  declared,  which 
does  not  exhaust  the  whole  beneficial  interest,  or  ex- 
pressly upon  trust,  though  no  trutt  be  declared  ;  in  the 
first  of  which  cases,  the  surplus  of  the 
thin,  after  satisfaction  of  the  express 
and  in  the  second  case,  the  whole  of  the 
tultt  to  the  party  making  tuch  convc 
To  the  former  class 
the  equity  of 


thing  mortgaged  upon  payment  of  the  capital  and  interest 
of  the  money  borrowed  upon  the  security  of  tuch  pledge. 
Thit  equity  of  redemption  subsists  in  favour  of  the  real 
or  personal  representatives  of  the  mortgagor  against  the 
real  or  personal  representative  mortgagee,  till  it  is  de- 
stroyed either  by  twenty  years  of  the  adverse  possession, 
i.e.  possession  without  any  acknowledgment  whatever  of 
any  rights  In  the  mortgagor,  or,  which  is  the  most  com- 
mon case,  by  decree  of  foreclosure  in  equity,  by  which  a 
peremptory  day  is  fixed. 

Trusts  of  a  similar  nature  frequently  arise  upon  de- 
vises of  real  property  for  payment  ol  debts.  In  which 
cases  a  trust  results  in  the  surplus,  either  for  the  heir,  or 
the  residuary  devisee,  where  there  is  one ;  but  It  should  be 
observed,  that  where  any  specific  purpose  for  which  a  trust 
is  created  by  devise  in  the  produce  of  land  falls  of  taking 
effect,  such  as  a  legacy  charged  upon  land  by  predecease 
of  the  legatee,  or  a  similar  legacy  void  under  the  Statute 
of  Mortmain,  the  benefit  of  the  lapse  results  to  the  heir. 

to  the  residuary  devltee,  who  takes  by  inch 
ot  that  which  ultimately  it  not  applicable  to  the 
of  the  will,  but  that  only  which  the  t 
expresses  no  Intention  of  otherwise  disposing  of. 
where  a  legacy,  payable  out  of  the  personalty,  fails  of 
taking  effect,  the  lapse  shall  enure  for  the  benefit  of  the 
residuary  legatee,  where  there  is  one,  in  preference  to 
the  next  of  kin  ;  the  reason  of  the  difference  being  that 
previous  to  the  late  Wills  Act  a  devise  of  land  spoke 
from  the  time  of  the  will,  a  bequest  of  personalty  from 
the  death  of  the  testator. 
A  u>u,*a**l  *»pUed  in  tho  whole  beneficial  ownership 


TUFO. 

upon  the  conveyance  or  transfer  by  deed  of  tbe  lep 
interest  In  real  or  personal  property  ;  i.  e.  where  k  h 
either  chattels  real  or  stock,  or  where  the  corpus  of  im- 
properly is  not  actually  delivered  to  a  person  from  »b  .-. 
no  motive  or  consideration  moves,  and  In  who*? 
no  declaration  of  trust  is  contained  in  surh  deed  or  in- 
strument ;  in  which  case  a  trust  is  implied.  eiiVr  t- 
the  party  making  such  conveyance  or  transfer,  or  far  be 
person  from  whom  it  is  shown  aliunde  that  the  orr...- 
deratlon  for  such  conveyance  or  transfer,  as,  for  iutav 
the  money  with  which  the  purchase  was  made.  ird-J.  * 
moved.  The  implication  of  resulting  trusts  has,  perkaf*. 
arisen  through  an  unwise  departure  from  the  St«J«t  • 
Frauds,  as  it  is  a  reliance  upon  parol  evidence  io 
tition  to  the  legal  title.  It  should,  however,  be  absent 
that  the  parol  evidence,  upon  which  such  trusts  nurj  t« 
ratted,  must  be  evidence,  not  of  declarations  or  i 
but  parol  evidence  of  facts,  as,  for  instance,  of  the  ] 
of  money  by  a  person  not  the  nominal  purchaser  ;  t> 
repel  a  presumption  of  a  I 
ration  of  iutendon  is 

Is  corroborative  of  the  legal  import  of  the  deed. 

TRUTH.  In  the  Fine  Arts,  a  faithful  adherence  i 
representation  to  the  models  of  nature,  or  the  prototype 
on  which  the  principles  of  art  are  founded. 

TRY'ING,  or  A -TRY.  In  Naval  language,  a  w<jrd 
somewhat  obsolete  for  heaving  or  hove  to. 

TRY'SAIL.    A  small  gaff  tail  of  strong  or  storrr  :« 
vass,  set  in  bad  weather. 

TUBE.  (Lat.  tubus.)  A  pipe  or  long  hollow  body. 
A  tube  is  generally  understood  to  signify  a  hollo*  cj  Loader 
but  the  cylindrical  form  is  not  essential. 

TUBER.    In  Botany,  a  kind  of  fleshy  stem.  foraW 
underground,  and  filled  with  starch.    It  is 
looked  upon  as  a  root,  as  in 
tematlcal  name  of  the  truffle. 

TU'BERCLE.  In  Morbid  Anatomy,  this  term  is  as- 
plied  to  certain  diseased  structures,  as  rwbereses  of  U* 
lungt :  small  Lard  t 


TUBERCLK  OF  LOWER.   An  I 
auricle  of  the  heart  where  the  two 
was  first  described  by  Richard  Lower,  in  16GV 

TUBE'RCULA  QUAD  RICE  MI  MA.  Four 
oral  tubercles  in  the  brain,  two  of  which  are  situated  cz 
each  tide,  over  the  orifice  of  the  third  ventricle  and  ti* 
aqueduct  of  Silrius.  The  old  anatomist*  called  then 
nrtes  and  testes. 

TU'BICOLES,  Tvbicola.  (Lat.  tubus,  a  tube,  cot*v  I 
inhabit.)  The  name  of  an  order  of  Anellidans.  ct«nrprr- 
hending  those  which  live  in  tubes,  and  which  are  Ceya*- 
lobranchiate  ;  alto  the  name  of  a  family  of  LameMiiw- 
chiate  Acephalous  Mollusks,  including  those  which  fcj*- 
a  tubular  calcareous  sheath  in  addition  to  the  two  sbrf'j 
valves. 

TU'BICORNS.  Tubicornia.    (Lai-  tubas. 
horn.)   The  name  of  a  family  of  the  order  of  !~ 
comprehending  those  in  which  the  horns  i 
•  horny  axis  covered  with  a  horny  i " 

TU'BIFERS,  Tubtfera.  (Lat.t 
The  name  given  by  Lamarck  to  l 
Polypi,  comprising  those  which  are  united  upon  a  ensnasr; 
substance  fixed  at  its  base,  and  whose  surface  i*  «twl!j 
or  partially  covered  with  retractile  hollow  tube*. 

TUBIPORES,  Tubipora.  ( Lat.  tubus,  p«*ra*.  a  parr.) 
The  name  of  a  family  of  Zoophytes,  comprehending  tSov 
in  which  the  animals  are  isolated  and  contained  in  rtac- 
gated  cylindrical  calcareous  cells,  attached  by  their  oa*?. 
and  it  rengthened  by  cross  bars  at  definite  distances. 

TUBULA'RIA.   The  name  of  a  genus  of  Coralluwv 
with  simple  or  branched  horny  tubes,  from  Use  extremi- 
ties of  which  the  polypes  are  protruded  ;  these  have  two 
rows  of  tantaces,  of  which  toe  external  is  expanded 
a  radiated  manner,  the  internal  one  raised  into  a  toft. 

TUBULIBRA'NCHIANS,  TvbulibramchHst*.    i  U' 
tubus  ;  branchisc,  giUt.)   The' name  of  an  order  of  Her- 
maphrodite Gastropodous  Mollusks,  I 
which  have  the  shell  in  the  form  of  a 
gular  tube  in  which  the  branchia  are  lo 

TUBU'LICOLES.   TubuUcola  ;  Potyprs  A 
(Lat.  tubus  ,  colo.  I  inhabit.)  A  name  applied  by 
to  a  family  of  Polypes,  including  those  which 
tubes  of  which  the  axis  Is  traversed  by  the 
flesh,  and  which  are  open  at  the  summits  or  side*  to  pr? 
passage  to  the  digestive  sacs  and  prehensile  mouths  erf 
the  polypes. 

TU'KSDAY.  In  the  Calendar,  the  third  day  of  the 
week,  named  after  Tulsco,  the  Saxon  god  of  war  ;  wheoc 
the  astronomical  symbol  Is  the  same  as  that  for  the  pUix : 
Mars.  As  to  the  god  Tulsco,  or  " 
r Ac.  drs  Inter,  vol.  xxiv. 

TU'FA.   (Italian.)   A  volcanic  rock, 
agglutination  of  fragmented  scoria?. 

TU'FO.  In  Architecture,  a  species  of  porous,  light, 
sandy,  calcareous  stone,  suited  to  the  construction  of 
vaults.  The  travertine,  with  which 
Peter's  is  constructed,  is  of  this  i 
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TUGENDBUND* 

TU'GENDBUND.  (Germ,  union  of  virtue.)  A  pa-  I 
riotic  as*ociatlon  formed  in  Prussia  after  the  treaty  of  ] 
TiUit  in  1807.  lu  object  was  to  prepare  the  people  of 
hat  country  by  moral  instruction  and  discipline  for  l>ettcr 
lines,  it  was  abolished  at  the  instigation  of  the  French  ; 
list  Its  spirit  survived,  and  it  had  great  effect  in  pro- 
lotlng  the  national  war  against  Napoleon  in  1813. 

TU'LIPA.  (Turkish  toliban.)  A  gay  flower  in- 
abitlng  the  warmer  parts  of  Europe  and  Asia  Minor.  It 
i  well  known  for  the  gaudinest  of  its  colours,  which 
uve  made  it  a  favourite  with  gardener*,  who  have  con- 
erted  its  cultivation  into  a  system  of  gambling,  which 
tie  Dutch  have  been  obliged  to  repress  by  sumptuary 
iws.    It  is  a  genus  of  the  Liliaceous  order. 

TUMBLE  HOME.  The  term  describing  the  falling  or 
ending  inwards  of  the  upper  timbers  of  the  ship's  side. 

TU'MBREL.  (Old  Ft.tumeret.)  A  low  carriage  with 
wo  wheels,  occasionally  used  for  the  most  ordinary  por- 
oses by  farmers  ;  but  it  is  chiefly  used  for  carrying  the 
mplemcnts  of  the  pioneers  attached  to  trains  of  artillery. 

TU'MULI.  See  Bahsows. 

TUN.  A  measure  of  capacity.  The  English  tun 
ontains  252  gallons,  or  4  hogsheads.  See  Ton. 
TUNE.  (Gr.  r*»«.)  In  Music,  the  relation  of  notes 
a  each  other  and  the  distances  between  them,  where  from 
rises  melody.  In  other  words,  it  is  a  certain  succession 
f  different  single  sounds  arranged  according  to  art. 
TU'NGSTATES.  Compounds  of  the  tungstic  acid, 
re  Tcnghtbn. 

TU'NGSTEN.  (Swedish  tung  sten,  heavy  stone.) 
The  ores  of  this  metal  are  the  native  tungstate  of  lime,  and 
he  tungstate  of  iron  and  manganese ;  the  latter  mineral 
t  known  under  the  name  of Wolfram.  Tungsten  is  a 
rhite,  hard,  and  brittle  metal,  very  difficult  of  fusion, 
nd  having  the  high  speclUc  gravity  of  174.  Heated  to 
edness  in  the  open  air,  it  burns  into  the  peroxide,  or 
id.  The  equivalent  of  tungsten  is  probably 
100 ;  and  the  tungstic  acid  consists  of  1  atom  of 
and  3  atoms  of  oxygen  (8x3  =  24),  and  is  repre- 
by  the  equivalent  124.  This  metal  was  dls- 
overesd  by  Messrs.  Delhuyart.  It  is  sometimes  called 
I'otframiism,  and  also  Schrcltum,  in  honour  of  Schecle, 
rho  first  examined  the  nature  of  tungstate  of  lime. 
TU  NIC.  (Lat.  tunica.)  A  garment  worn  by  the  an* 
lent  Romans  of  both  sexes,  under  the  t>ga  (which  see), 
jid  next  to  the  skin.  It  was  generally  of  wool,  of  a 
rhite  colour,  and  it  reached  below  the  knee.  The  sena- 
ors  wore  their  tunics  with  a  broad  stripe  of  purple 
ewed  on  the  breast :  the  equites  had  narrow  stripes  ; 
tence  the  epithets  Ai/iclavil  and  ajsgsttriclavii,  applied 
e-pectively  to  these  orders. 

TUNICARIES,  Tunicata,  (Lat.  tunica,  a  tunic.) 
Hie  name  of  an  order  of  Acephalous  Mollusks,  compre- 
lending  those  in  which  the  exterior  covering  is  uncal- 
ined.  soft,  and  elastic:  it  is  equivalent  to  the  Ascidies  of 
<avigny.  and  the  Acephales  tans  CoquiUes  of  Cuvler. 

TI  NKERS,  or  DUNKERS.  A. religious  sect,  a 
•ilxli  vision  of  the  Baptists  :  chiefly  found  in  Pennsylvania. 
Their  name  Is  said  to  be  derived  from  tunken,  Germ.,  to 
'ip  ;  because  in  baptism  they  plunge  the  person  head 
oremost  into  the  water.  They  differ  little  in  doctrine 
rotn  other  Baptists ;  but  every  brother  is  allowed  to 
peak  in  their  churches.  This  society  was  originally 
ounded  by  one  Conrad  Beissel,  in  1720  ;  who  founded  a 
olony  called  "  Ephrata,"  sixty  miles  from  Philadelphia. 
They  wear  long  beards. 

TU'NNEL.  (Sax.  ftElltl.)  In  Engineering,  a  sub- 
erranean  passage  cut  through  a  hill  or  under  a  river, 
or  the  purpose  of  carrying  a  canal,  road,  railway,  &c. 

In  the  construction  of  railways  and  canals,  it  Is  some- 
imes  absolutely  necessary,   and  very  frequently  ex- 
to  have  recourse  to  tunnelling,  either  to  p re- 
level,  or  shorten  0>e  distance,  or  to 

m  which  the"  question  ^"expediency  depends  are  often 
»f  a  very  complicated  nature  ;  but  generally  speaking,  it 
nu»t  be  decided  by  considerations  of  economy,  for  in  the 
>re*ent  state  of  engiiieeering,  a  tunnel  may  be  made  of 
ilmost  any  length,  and  through  materials  of  any  de- 
scription, from  a  granite  rock  to  a  quicksand.  The  nature 
>f  the  ground  can  hardly  be  said  to  interpose  any  farther 
>bstacie  than  what  may  be  occasioned  by  the  expense. 

On  account  of  the  peculiar  nature  of  tbe  difficulties  to 
te  overcome,  the  tunnel  which  has  recently  been  carried 
inder  the  bed  of  the  Thames,  from  Rethcrhithe  to 
tVapping,  may  perhaps  be  regarded  as  the  most  remark- 
kble  work  of  the  kind  which  baa  ever  been  executed. 
V  short  account  of  this  operation  will  probably  be  the 
>est  mode  of  conveying  a  notion  of  the  extent  and  dirfl- 
Tulty  of  such  works  generally. 

Some  previous  attempts  had  been  made  to  carry  a 
unnel  under  the  river  below  London  bridge.  In  1799, 
>ne  was  projected  at  Gravesend  ;  but  the  project  was 
ioon  abandoned.  In  1804.  another  was  attempted  from 
Kotherhlthe  to  Llroehouse.  A  shaft  oi  II  feet  in  dia- 
neter  was  sunk  to  the  depth  of  42  feet,  and  continued  at 
»  reduced  diameter  of  8  feet  to  the  depth  of  70  feet. 


TUNNEL. 

whence  a  drift  was  carried  923  feet  under  the  river,  and 
to  within  150  feet  of  the  opposite  shore,  where  difficulties 
of  so  formidable  a  nature  arose  that  the  engineer  re- 

Ked  farther  progress  to  be  impossible.  The  scheme, 
ever,  continued  to  be  agitated;  and  in  1*23,  Mr. 
Brunei  proposed  a  plan  which  " 
successfully  into  execution. 

The  act  of  parliament  authorising  the  operation  » 
obtained  In  June,  1824,  and  shortly  after  the  work  was 
commenced  at  Rotherhithe.  The  shaft  at  this  place  is 
150  feet  from  the  river.  It  was  formed  by  building  a 
cylinder  of  brickwork  50  feet  in  diameter,  42  fret  in 
height,  and  3  feet  in  thickness,  on  the  top  of  which  a 
steam  engine  was  erected  for  raising  the  water  and  earth. 
The  cyluider  was  let  down  bodily  Into  the  ground, 
forcing  its  way  through  a  bed  of  gravel  and  sand  26  f«t 
deep,  and  full  of  land  water.  The  shaft  was  sunk  to  the 
depth  of  65  feet,  and  from  this  level  another  smaller  shaft 
25  feet  in  diameter  was  sunk,  destined  to  be  a  well  or  re 
servoir  for  the  drainage  of  water.  The  excavation  for 
the  body  of  the  tunnel  was  commenced  at  a  depth  of  63 
feet,  and  was  carried  on  at  a  declivity  of  2  feet  and  3 
inches  per  100  feet,  in  order  to  have  sufficient  thickness 
of  ground  to  pass  safely  under  the  river.  The  exca- 
vation is  38  feet  in  breadth,  and  2-|  feet  in  height,  pre- 
senting a  sectional  area  of  850  feet ;  and  the  base,  at  the 
deepest  part  of  the  river,  is  76  feet  below  high-water 
mark.  The  body  of  the  tunnel  Is  of  brickwork  in  Roman 
cement. 

The  means  by  which  this  extensive  excavation  was  ef- 
fected, consisted  of  a  powerful  apparatus  of  iron,  which  has 
been  called  a  shield.  It  was  formed  of  twelve  great  frames 
lying  close  to  each  other,  and  severally  provided  with 
the  mechanism  nccestarv  to  move  them  forward,  and  to 
secure  thei 
The  frame< 
breadth,  at 
the  whole 


at  tbe  back ;  but  in  front  small  boards,  which  could  bo 
separately  removed  and  replaced  at  pleasure,  were  pressed 
firmly  against  the  ground  to  be  excavated  by  screws. 
Each  workman  in  his  cell  operated  upon  tbe  surface 
opposed  to  him,  taking  out  one  of  the  small  boards  at  a 
time,  cutting  the  ground  away  to  the  depth  of  a  few 
inches,  and  then  replacing  the  board  before  he  proceeded 
to  the  next ;  and  when  from  3  to  6  Inches  were  thus 
removed  over  the  whole  surface  of  the  shield,  the  frame 
was  moved  forward,  and  the  work  secured  by  imme- 
diately adding  so  much  more  of  brickwork  to  the  body 
of  the  tunnel.  By  this  means,  the  excavation  and  the 
structure  were  carried  forward  simultaneously. 

1  he  tunuel  consists  of  a  double  and  capacious  arch* 
way,  one  side  being  appropriated  to  carriages  passing  in 
one  direction,  and  the  other  to  those  passing  in  the  con- 
trary, with  paths  for  foot  passengers  by  the  sides  of  the 
carriage  road*.  The  middle  wall  between  the  two  arch- 
ways was  first  built  solid  for  greater  strength,  but  open- 
ings were  afterwards  cut  at  short  distances,  so  that  each 
has  a  ready  communication  with  the  other.  The  two 
shafts  at  the  extremities  will  contain  easy  flights  of  steps 
for  foot  passengers  ;  and  the  access  for  carriages  is  In. 
tended  to  be  by  circular  roadways  200  feet  in  diameter, 
the  declivity  of  which  will  not  exceed  4  feet  in  100.  The 
entire  length  of  the  tunnel  is  I3oo  feet,  and  the  expense 
is  said  to  nave  been  about  1200/.  per  yard. 

In  the  course  of  the  work,  two  irruptions  of  the  river 
took  place,  the  first  on  the  18th  of  May,  1*27,  after 
excavation  had  been  advanced  to  the  distance  of  ab 
400  feet ;  and  the  second  in  January,  1828.  These  ac- 
cident* were  repaired  by  filling  the  chasm*  in  the  river 
with  bags  of  clay  ;  and  on  clearing  the  tunnel  of  water, 
the  structure  was  found,  on  both  occasions,  to  be  in  a 
perfectly  sound  state,  and  to  have  sustained,  in  fact, 
little  or  no  injury.  After  the  second  irruption,  however, 
the  works,  from  want  of  funds,  remained  su»t>ended 
for  seven  years  ;  but  assistance  having  at  length  been 
obtained  from  government,  they  were  resumed  in  1835, 
and  proceeded  without  further  interruption  till  the  tun- 
nel reached  the  termination  on  the  Wapplug  side  of  the 
river,  early  in  the  present  year,  1812.  This  extraordinary 
work,  which  during  its  progress  was  visited  by  multi- 
tudes of  persons  from  all  parts  of  the  world,  is,  doubtless, 
destined  to  remain  for  ages  a  proc :  monument  of  the 
genius  and  perseverance  of  the  engineer  by  whom  it 
was  contrived  and  successfully  executed. 

The  establishment  of  railway  communication  in  this 
country  ha*  given  rise  to  some  stupendous  undertakings 
in  the  way  of  tunnelling.  One  of  the  most  remarkable, 
perhaps  the  most  remarkable  of  all,  is  the  Box  Tunnel, 
on  the  Great  Western  Railway,  an  account  of  which  is 
given  in  the  Companion  to  the  British  Almanac  for  1842, 
and  the  llmluay  Tunes  for  July  10,  1841.  This  tunnel 
pierce*  through  Box  Hill,  between  Chippenham  and 
Bath,  part  of  which  la  400  feet  above  the  level  of  the 
railway.  "  It  I*  'J6-.0  fe*t  long,  39  feet  high, 
to  tbe  outside  of  the  brickwork. 

4  M  3 
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It  are  thirteen  in  number,  and  vary  in 
30G  feet.    The  excavation  amounted  to 


and  ventil 
depth  frum  80 

414.000  cubic  yards,  and  the  brickwork  and  masonry  to 
more  than  JM.000  cubic  yard*.  The  number  of  bricks 
used  was  30,000,000;  a  ton  of  gunpowder  and  a  ton  of 
candle*  were  consumed  every  week  fur  two  year*  and  a 
half,  and  1100  men  and  2S0  horses  were  kept  constantly 
employed."  For  a  considerable  distance,  the  tunnel 
passes  through  freestone  rock,  from  the  fissures  of  which 
there  was  at  times  an  immense  influx  of  water,  whereby 
on  one  occasion  the  works  were  interrupted  for  a  period 
of  nine  months.  On  a  subsequent  occasion,  after  an 
irruption,  water  was  for  some  time  discharged  by  the 
engine  at  the  rato  of  37,000  hogsheads  a  day.  This 
tunnel  occurs  on  an  inclined  plane  of  1  in  100. 

The  extent  of  brickwork  or  other  structure  which  may 
be  necessary  to  secure  the  excavation  in  works  of  the 
class  now  mentioned  will  depend,  of  course,  on  the  nature 
of  the  materials  through  which  the  tunnel  is  driven  ;  and 
in  deciding  this  question,  it  is  important  to  attend  to  the 
geological  formation  of  the  locality.  In  the  unstratifled 
rocks  an  excavation  may  be  made  with  perfect  safety 
and  will  require  no  support,  while  in  those  whose  strata 
are  nearly  vertical,  danger  may  he  apprehended  from 
slipping.  In  the  chalk,  oolite,  marl,  lias,  and  similar 
formations,  the  tunnel  requires  to  be  lined  with  brick- 
work throughout,  as  the  materials  cohere  so  imperfectly, 
ven  the  vibration  arising  from  the  passage  of  the 
nrriage*  may  cause  the  fall  of  parts  of  the  roof. 
The  following  table  of  the  dimensions  of  a  few  rail- 
way tunnels  will  enable  the  reader  to  form  an  accurate 
notion  of  the  gigantic  scale  on  which  such  operations  arc 
conducted:  — 


Length 

Height 

Width 

la  Yards. 

f" 

Bo*  Tnnnei,     Grew  Western  -  • 
Wapping  «o  Kdiro  HiU.-Uwreon 
and  Mamtintrr      -         •        -  / 

3.W7 

39 

35 

*.*» 

16 

XX 

Lim€  Sirert  ... 

IJfiO 

19 

23 

KiUti.,  —  Ixxuton  nn.t  HtrnUnghain  - 

8.4W 

»7 

*4 

PrimroM  Hill.  —  Ditto 

l.tfO 
nan 

U 

■it 

Canterbury  and  WhiutuM*  ■ 

It 

II 

Lcicmter  ami  bwannington 

1,760 

13* 
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See  Thywmi'S. 
TU'RBAN.  The  usual  head-dress  of  the  Turks,  Per- 


It  varies  in  form 
it  nations,  and  in  different  classes  of  the  same 
It  consists  of  two  parts  :  a  quilted  cap,  without 
brim,  fitted  to  the  head,  and  a  sash,  scarf,  or  shawl, 
usually  of  cotton  or  linen,  artfully  wound  about  the  cap, 
and  sometimes  hanging  down  the  neck.   The  Grand 


Senior's  turban  contains  three 
ornamented  with  diamonds. 

TU'RBO.  (Lat.  turbo,  a  whirling.)  The  name  of  a 
I.innxan  genus  of  the  Vermes  Test  area,  characterised  by 
having  a  shell  of  a  regular  turbinated  form,  with  an  entire 
and  rounded  mouth.  The  species  grouped  together  by 
this  specific  character  form  a  family  of  Pectinibranchiate 
Gastropods  in  the  system  of  Cuvicr,  which  is  subdivided 
into  the  genera  Turbo  proper.  Cuv. ;  l>cJphinula,  Lam. ; 
Pleurotoma,  Defiance  ;  Scistureila,  D'Orb  ;  Tornatella, 
Lam.  ;  Scaiaria,  Lam. ;  Cyclostoma,  Lam. ;  Falvata, 
Mull. ;  Littorina.  Fcrussac.  ftc 

TU'RBOT.  The  best.  and.  excepting  the  halibut, 
largest  of  our  flat  fishes  ;  it  is  the  type  of  the  subgenus 
Hhombut  of  Cuvicr.  It  Is  taken  either  by  the  troll -net. 
or,  in  deep  water,  by  the  many-hooked  line  baited  w  ith 
smelt,  or  small  gar-fish.    A  preference  is 


given  in  the  Loudon  markets  to  the  turbots  caught  by 
the  Dutch,  who  are  estimated  to  have  drawn  for  this 
supply  not  less  than  80,000/.  a  year. 

TURF.  The  surface  of  grass  lands,  of  a  smooth  and 
uniform  texture,  covered  with  pasture  grass.  The 
term  Is  also  sometimes  applied  to  peat  cut  out  of  bog. 
See  Pbat. 

Tl'RKEY  RED.  A  fine  and  durable  red  dyed  upon 
calico  and  woollen  cloth  ;  the  colouring  matter  used  in 
its  production  Is  madder,  but  the  process  for  producing 
It  in  perfection  Is  tediuus  and  complic  ated.  ( See  Bancroft 
on  Permanent  Colours.) 

TU'RLUIMNS.  (A  word  of  which  no  satisfactory 
derivation  has  been  found.  See  Du  Cange's  Glossary.) 
In  French  Ecclesiastical  History,  one  of  the  numerous 
popular  by-names  by  which  the  sectaries  of  the  14th 
century,  the  precursors  of  the  Reformation,  were  distin- 
guished :  called  elsewhere  Beghards,  Picards,  Beguins, 
Lollards,  Ac. 

TU'RMA.  In  the  Roman  Legion,  a  company  of  horse, 
of  which  ten  formed  the  whole  complement  or  the  legion. 
According  to  Varro,  It  consisted  of  thirty  horsemen,  ten 
answering  to  each  of  the  three  original  equestrian  tribes, 
the  Tatienses,  Ramnensea.  and  Luccrcs.    But  in  addition 


to  the  ten.  there  seem  to  have  been  two  file  leaders  ; 
and  as  the  word  turma  was  sometimes  indiscriminately 
for  the  subdivision  or  third  part  of  the  full  turma, 
1*70 


TUSCAN  ORDER. 

the  following  lines  of  t'irgiCs  < 

arrangement :  — 

Trca  njuitum  nuioero  turma»,  Upmlqur  v*gs 
Diu-tara  :  pti«Ti  t>i*»cni  qoeimjue  «vuti. 

(See  M.  Le  Beau's  8th  Dissertation  cm  the  Bo 
Mem.  de  I' Ac.  des  Inscr.  vol.  axxii.) 

TU'RMERIC.  The  root  of  the  C'wminw 
root  yields  a  fine  yellow  powder,  which  is 
stuff  in  n 


used  as  a  dye 


;  a 


the  ingredients  of  curry  powder.  Paper 
turmeric  Is  often  used  in  the  chemical  Uboratnrr  »  i 


test  of  the  presence  of  free  alkalies  and  their  caj 
by  which  its  yellow  colour  Is  converted  to  brown. 

TURN.  In  Music,  a  grace  thus  marked  m  ;  inaUfnj 
that  the  note  above  it,  one  degree  higher,  must  be  sc-cri 
before  it  shortly,  then  passed  quickly  through  the  *a 
itself,  and  turned  from  the  note  a  degree  below  lan> 
note  Itself,  over  which  the  mark  is  placed. 

TU'RNIP-FLY.  As  different  insects  prey,  ta  ts* 
larva  state,  upon  the  leaves  of  the  growing  turat?.  a? 
most  destructive,  and  consequently  the  most  impetm 
and  interesting  of  these,  will  be  noticed  under  the  pretext 
head.  They  are  the  turnip- flea,  as  it  may  be  called  fro 
its  power  or  agile  leaping  (Haltica  nrmantm).  as--f  t?« 
turnlp-fly  i  At h alia  eenitfolia).  The  turnip-flea 
to  a  genus  (Haltica)  of  minute  Coleopterous 
the  section  Tetramera.  and  family  GaU-rucuLr  ,- 
genus  the  species  are  all  remarkable  for  the  large  sir*  <t 
the  femora  or  thighs  of  the  hindmost  pair  of  legs.  T>< 
species  in  question  does  not  exceed  the  twelfth  of  as  rr*t 
in  length ;  It  is  of  an  oval  form,  with  the  elytra  «tf  s 
greenish  tinge,  each  ornamented  with  a  broad  kr- 
tudinal  stripe  of  a  pale  brimstone  colour  ;  hut  uV~v  t-» 
other  species  or  the  same  genus,  perhaps  equally  decre- 
tive, and  not  characterised  by  the  longitudinal  ftjt:» 
bands.  The  perfect  insect  shelters  itself  in  the  routi 
uncultivated  margins  of  fields,  reeding  upon  tbe  bror?- 
weeds  ;  and  appears  to  be  ready  at  any  time,  prorirfrd  t* 
weather  be  warm,  to  commence  the  work  oi  drstrura^ 
on  the  young  turnip  shoots.  Late  sowing  of  tbe  ranus 
seed  does  not  therefore  obviate  the  attacks  of  tbe  Ha&cs. 
The  first  precaution  obviously  Is  to  clear  away  all  tfe* 
weeds  in  the  neighbourhood  of  the  turnip  ground*  t,- 
may  afford  food  or  shelter  to  the  little  enemy.  When  tfc* 
turnip-flea  has  made  its  appearance  in  the  tmr  ts* 
ground  should  be  dusted  with  quicklime,  and  this  re- 
peated ns  often  as  rain  or  wind  lieats  it  off,  and  the  fW 
reappears.  The  other  enemy  to  the  turnip  (Atsmba  cn>- 
Ofolui)  belongs  to  the  order  liymcnoptera,  and  Jar  y 
Teuthrednudtr,  or  saw-flies. 

TU'RNSOL.   See  Litmcs. 

TU'RPENTINE.  A  viscid  exudation  from  eertani 
trees,  either  spontaneously  formed  upon  tbe  hark,  or  ob- 
tained by  Incision.  Common  turpentine  is  the  predor- 
or  certain  species  of  Pinus,  or  fir  trees.  When  dtsul'  -*. 
with  water  it  yields  a  limpid  volatile  oil  (oil  of 
tine),  and  yellow  resin  remains  in  the  still. 

TU'RPETH  MINERAL.    (From  it*  yellow 
which  resembles  the  powdered  root  of  the  Co 
tutpcthnm)    The  yellow  tubpersuiphate  t*f  tnrrcur? . 

TU'RQUOIM'.  A  blue  mineral  found  in  great  quanti- 
ties in  the  Nishapoor  mines, in  Persia.  It  appears  todeme 
its  colour  from  oxide  of  copper  and  of  iron,  and  consist* 
chiefly  of  hydrated  alumina :  it  is  admired  in  jt 

TU'RTLE.    This  word  is  used  to  signify  a  i 
dove  (Ci'lumba  turtur),  and  also  a 


ladio  has  given  r*# 
examples  of  this  ordrr, 
from  one  of  which  d» 
profile  here  given  a 
adopted,  though  rj 
some  that  composed*? 
Viguola  has  been  pre- 
ferred. The  base,  »» 
will  be  seen  on  in- 
spection, consists  of  s 
simple  torus  with  x> 
fillet,  accompanied  br 
a  plinth.  Sir  Wilitaia 
Chambers  assigns  t<* 
tbe  column,  with  Us 
base  and  capital,  a 
height  equal  to  seven 
or  its  diameters.  Vu 


it  for  its  great  utility. 
It  does  not  allow  the 
introduction  of  orna- 
ment ;  and  it  Ls  to  te 
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TUTENAG. 

observed,  that  its  columns  are  never  fluted.  By  some 
architects  it  has  been  varied  on  the  shaft  with  rustic 
cinctures;  but  such  taste  is  perhaps  very  questionable. 
Though  not  suitable  to  every  application  of  the  order, 
the  most  perfect  profile  in  this  country  to  which  we  can 
refer  is  that  of  the  portico  of  St.  Paul's,  Coven t  Garden, 


by  Inigo  Jones. 
TII'T 


TU'TENAG.    An  alloy  of 

in  China  .  the  term  is  also  sometimes  applied  to 
brass,  and  to  bell-metal.   (See  Pacxfonq.)  In 
la,  tine  also  sometimes  goes  under  this  name. 
TI'TORS.   See  Universities. 
TUTTI    (It.  aU.)    In  Music,  a  notice  to  the  per- 
former that,  from  the  place  to  which  it  is  affixed,  all  the 
parts  are  to  play  together.    This  word  is  generally  used 
to  contradict  the  word  soli,  or  $olo,  which  see. 

TUTTY,  An  impure  oxide  of  sine  collected  from 
the  chimneys  of  the  smelting  furnaces. 

TW  ELF  HINDI.  In  the  old  Saxon  Commonwealth, 
the  highest  class  of  citlsens  were  so  called.  They  were 
valued  at  12,000  shillings,  and  enjoyed  many  special  pri- 
lcges. 

TWELFTH-DAY.  The  festival  of  the  Epiphanv. 
or  Manifestation  of  Christ  to  the  Gentiles;  being  the 
twelfth  day,  exclusive,  from  Christmas.  (Sec  Epiphany.) 
For  the  customs  peculiar  to  this  day  in  England,  sec 
Brnnde't  Popular  Antiquities.) 
TWELVE  TABLE 
laws  of  the 


LAWS  OF  THE.    The  cole- 


republic,  framed  by  the  de- 
cemvirs appointed  a.  v.  c.  803,  on  the  return  of  three 
commissioners  who  had  been  sent  to  Greece  to  examine 
into  foreign  laws  and  Institutions.  The  tables,  as  set  up 
by  the  decemvirs,  were  originally  ten  in  number;  two 
were  added  m  the  sccona  year  of  the  decern vi rate,  and 
bore  a  more  aristocratic  stamp  than  the  original  teu 
(according  to  Cicero,  the  prohibition  of  marriages  be- 
tween patricians  and  plebeians  was  among  the  number). 
The  text  of  the  Twelve  Tables  were  preserved  down  to 
the  latest  age  of  Roman  literature,  and  formed  the  basis 
of  the  greater  part  of  the  Roman  jurisprudence  :  they  are 
called  by  Livy,  "fons  omnia  public!,  privatique  juris." 
The  authentic  remains  of  them  are  given  by  Haubold 
(  lastitutivnum  juris  liomani  privati  Lineamcnta,  Lei  p. 
Mff.  18*;).  There  is  a  valuable  chapter  on  the  earlv 
Roman  law,  as  founded  on  the  Twelve  Tables,  in  Dr. 

TWI  LIGHT.  (C 
faint  light 
And  before 

The  twilight  is  produced  by  the  reflexion  of  light  from 
the  atmosphere.  When  the  sun  descends  below  the  ho- 
rizon, the  rays  of  light  no  longer  reach  the  earth  directly ; 
but  as  they  pass  through  the  atmospheric  strata  a  portion 
of  them  are  reflected  towards  the  earth,  and  illuminate 
its  surface.  At  first  the  light,  falling  on  the  lowest  and 
densest  strata,  is  reflected  in  great  abundance;  but  as 
the  aun  descends  to  a  greater  distance  below  the  horizon, 
his  rays  fall  on  strata  at  a  greater  height,  and  conse- 
quently less  dense.  A  smaller  number  of  them,  there- 
fore, suffer  reflexion  ;  and  as  this  number  is  constantly 
lishlng.  the  vivacity  of  the  twilight  diminishes  in  the 
proportion,  till  at  length  the  solar  rays  fall  on  strata 
*o  rare  as  to  be  incapable  of  reflecting  light,  and  the  twl- 
I  i>jht  accordingly  disappears.  In  the  morning,  thechange 
from  darkness  to  light  takes  place  by  the  same  grada- 


,the 


From  this  theory  it  is  evident  that  twilight  must  begin 
and  end  when  the  sun's  depression  below  the  horison 
attains  a  certain  limit.  The  limit,  however,  cannot  be 
fixed  with  any  precision.  It  is  usually  estimated  accor- 
ding the  time  which  elapses  from  sunset  till  the  smallest 
stars  which  are  seen  by  the  naked  eye  become  visible. 
But  this  mod*  of  estimating  the  duration  of  twilight 
la  uncertain  and  arbitrary ;  and  It  will  be  reckoned 
jjrenter  or  less  according  to  the  goodness  of  sight  of  the 
observer,  and  the  temperature  and  pressure  of  the  at- 
mosphere. Accordingly,  the  sun's  depression  at  the  be- 
ginning and  end  of  twilight  has  been  fixed  at  various 
ihnits  by  different  observers;  by  Alhazen,  at  19°;  by 
Tycho.  at  17° ;  by  Rothman,  at  24°  ;  by  Stcvlnus,  at  18°; 
liy  Cassiui,  at  lift ;  and  by  others  at  different  quantities ; 

but  the  limit  usually  assigned  is  18°.  As- 
suming this  limit,  the  duration  of  twilight 


latitudes,  ami  at  the 
seasons  of  the  year,  is  computed  as  fol- 
lows :  — 

In  the  spherical  triangle  Z  P  S,  let  P  S  = 
90°  —  d  be  the  distance  of  the  sun  from 
the  pole.  Z  P  =  90— p  the  distance  of  the 
pole  from  the  zenith  of  the  observer,  and 
Z  Sea 90°  +  18°;  S  being  the  place  of  the 
sun  when  he  reaches  the  circle  parallel  to 
and  1k°  below  the  horison.   Now  as d,  the 
sun's  declination,  is  known,  and  also  t>,  the 
latitude  of  the  place,  the  three  sides  of  the  triangle  are 
given  ;  whence  the  hour  anglo  Z  P  S  Is  found  {see  Tai- 
conoh bt* y  )  by  the  formula. 
1271 


TYPE. 
cosZPS»-,<nl9°-',n^,,n  rf. 

COS  p  cos  d 

If,  therefore,  we  make  A  =  the  semidiurnal  arc  of  the 
sun,  or  the  angle  at  the  pole  when  the  sun  is  in  the  hori- 
son, and  consequently  his  zenith  distance  =  90°,  we  shall 
have  from  the  same  formula 

cos  A  tm.  —  tan  p  tan  d; 
whence  the  angles  Z  P  S  and  A  are  known,  and  their 
difference  expressed  in  time  gives  the  duration  or  the 
twilight. 

At  the  equator  sin  p  =  0,  cos  p  =1.  and  A  =  90°.  Wo 
have,  therefore,  cos  Z  P  S  -  Z^».  ,.t. 


cos  a* 

the  sun  to  be  in  the  equator;  in  this  case  we  have  also 
d  —  0,  and  Z  P  S  becomes  equal  to  Z  S  sa  90°  +  18° ; 
whence  the  duration  of  twilight  is  equal  to  the  time  in 
which  an  arc  of  18°  on  the  equator  passes  over  the  meri- 
dian, or  equal  to  1  hour  and  12  minutes.  2d,  Suppose 
the  sun  to  be  at  the  tropic ;  in  this  case  rf=«  23J°,  and  the 
duration  of  twilight  is  round  by  computing  from  the  for- 
mula to  be  1  h.  19  m. 

Bv  computing  from  the  above  formula,  the  duration  of 
twilight,  at  the  time  of  the  equinox,  is  found  to  be  1  h. 
•V>  m.  at  the  latitude  of  60°,  and  2  h.  32  m.  at  the  latitude 
of  W>°.  At  the  shortest  day,  it*  duration  at  different  lati- 
tudes Is  as  follows:  — 

1  h.  26  m.  at  latitude  2-V>, 

2  h  6  ro.  at  latitude  MP, 
2  h.  57  ra.  at  latitude  60°  ; 

and  at  70°,  when  the  sun  no  longer  rises  above  the  hori- 
zon, it  continues  about  5  h.  12  m.  after  the  sun  has  passed 
the  meridian  of  the  place. 

When  the  angle  Z  P  S  =  180°  we  have  cos  Z  P  S  =  -1 . 
But  in  order  that  the  hour  angle  may  have  this  value, 
the  sun  must  be  on  the  lower  semicircle  of  the  meridian ; 
and  consequently,  as  his  depression  below  the  horison  is 
by  hypothesis  =  18°,  the  twilight  will  not  entirely  dis- 
appear, or  will  continue  through  the  whole  night.  The 
formula  in  this  case  becomes 

cos  p  cos  d  =  sin  18°  +  sin  p  sin  d  f 
or  cos  (p  +  d)  =  tin  18°.  whence  p  +  d  =  72°.  When, 
therefore,  the  sun's  declination  d  =  72°  -  p.  the  twilight 
will  continue  through  the  whole  night  at  the  place  whose 
latitude  is  p.  Hence,  by  giving  different  values  to  p.  wo 
find  the  declination, and  consequently  the  day  of  the  rear 
on  which  twilight  begins  to  continue  through  the  whole 
night.  Suppose  p =  30°  ;  then  d  =  22.  which  corresponds 
to  the  1st  of  June.  In  the  latitude  of  London  (&r  )  per- 
petual twilight  begins  about  the  20th  of  May.  At  60° 
latitude  It  begins  about  the22d  of  April ;  at  70°  about  the 
2fith  of  March  ;  at  80°  about  the  last  of  February  ;  and  at 
the  pole  itself  about  the  29th  of  January.  It  is  scarcely 
necessary  to  remark,  that  as  no  account  das  been  taken  of 
the  refraction,  these  expressions  are  only  approximative. 

One  of  the  problems  most  frequently  proposed  respect- 
ing the  twilight,  is  to  find  the  day  or  the  year  when  its 
duration  is  the  least  possible  at  a  given  latitude.  This 
problem,  which  is  the  same  as  to  determine  the  sun's  de- 
clination when  his  zenith  distance  increases  from  90° 
to  108°  in  the  least  time  possible,  was  first  solved  by 
John  Bernoulli  (Opera,  t.  I.  p. 64  ).  Solutions  of  it  are 
given  in  most  works  on  Practical  Astronomy.  (See 

TWO-COAT  WORK.  In  Architecture,  plasterer's 
work  that  Is  either  laid  and  set,  or  rendered  and  set. 

TYMPANI'TIS,  or  TYMPANY.  An  elastic  dis- 
tension of  the  abdomen,  arising,  from  a  morbid  collection 
of  gas  in  the  intestines.  The  disease  is  sometimes  termed 
drum  belly,  and  arises  occasionally  from  air  secreted  Into 
the  abdominal  cavity,  in  which  case  it  is  usually  fatal. 

TY'MPANUM.  (Lat.  a  drum.)  The  drum  of  the 
ear  ;  the  cavity  behind  the  membrane  of  the  tympanum, 
surrounded  by  the  petrous  portion  of  the  temporal  bone, 
and  terminating  at  the  cochlea  of  the  labyrinth  ;  it  con- 
tains the  four  small  auditory  bones,  and  the  Eustachian 
tube  opens  into  it. 

Tympanum,  in  Architecture,  the  si 
enclosed  by  the  cornice  of  the 
horizontal  fillet  of  the  corona. 

Tympanum,  in  Botany,  is  a  i 
the  mouth  of  the  threa  of  a  moss. 

TYPE.  (Gr.  tvt#(.)  In  the  Fine  Arts,  the  model  or 
pattern  in  nature  of  an  object  used.  Thus,  in  architec- 
ture, the  types  of  columns  are  said  to  be  trees,  &c.  Sec. 

Typk.  Properly,  the  figure  stamped  upou  a  coin  : 
hence,  a  figure,  sign,  or  symbol,  especially  those  by 
which  Christ  was  prefigured  to  the  Jews,  as  the  Brazen 
Serpent,  the  I -a  nib  of  tho  Passover,  the  Sacrifice  of 
Isaac  ;  or  persons  whose  charaeter  and  history  are  con- 
sidered as  rmhodving  an  anticipatory  representation  of 
the  Saviour,  as  Moses,  David,  the  prophet  Jonah,  Ac. 

Many  types  are  referred  to  as  such  by  the  writers  of 
the  New  Testament ;  and  hence  wc  learn  to  look  for 
such  Intentional  meaning  In  what  wc  might  otherwise, 
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TYPE  METAL 

in  particular  instances,  pass  over  as  mere  coincidences 
and  analogic*.  It  is  the  great  iiim  of  such  analogies,  and 
the  fulness  with  which  they  pervade  the  whole  of  Scrip- 
ture, which  »oem  mo»t  strikingly  to  evince  the  unity  of 

design. 

TYPE  METAL.  The  alloy  of  lead  and  antimony 
used  in  casting  printer**  types.  One  part  of  antimony  to 
three  of  lead  are  the  usual  proportions.  This  alloy 
takes  a  sharp  impression  from  the  mould  or  matrix,  and 
is  bard  enough  to  stand  the  work  of  the  press,  without 
being  brittle  or  liable  to  fracture. 

TYPES.  By  this  term  is  understood  the  letters, 
from  the  smallest  size  to  the  largest,  with  which  books 
and  other  articles  are  printed.  A  single  type  consists 
of  the  shank,  the  beard,  and  the  face.  The  shank  is 
the  body  of  the  letter ;  the  beard  is  that  part  between  the 
shoulder  of  the  stunk  and  the  (ace ;  the  face  is  the  shape 
of  the  letter,  from  which  the  impression  is  taken. 

The  following  are  the  English  names  of  the  different 
sices  in  their  regular  order;  with  the  addition  of  the 
Dutch,  French,  German,  and  Italian  names:  — 

1.  Diamond,  the  smallest. 

2.  Pearl.  (Fr.  La  Parisienne  ou  Scdanolse ;  Ger. 
Perl  |  /to/.  Occhlo  dt  Mosca.) 

3.  Ruby. 

4.  Nonpareil.   {Dutch.  Nonpareil ;  Fr.  La  V 
reille;  Ger.  Nonpareille;  Ital.  Nomparlglla.) 

5.  Emerald. 

6.  Minion.  (Fr.  La  Mignionc;  Ger.  Cotonell;  /to/. 
Minlooe.) 

7.  Brevier.  (Dutch,  Brevier;  Fr.  Le  Petit  Texte ; 
Ger.  Petit,  or  Jungfer  ;  Did  Piccolo  Testo.) 

8.  Bourgeois  (Dutch,  Bourgeois;  Fr.  La  Gaillarde ; 
Ger.  Burgeofs ;  /to/.  Gagliarda.) 

9.  Long  Primer.    (Dutch,  Garmond  ;  Fr.  Le  Petit 
Romain  ;  Ger.  Corpus,  or  Garmond  ;  Dai.  Garamone.) 
^  lO.^Small^Pica^  (^ssto*.  Dej«enoMaan  ;  Fr^J^  Phi- 

sofla.)  '  ' 

11.  Pica.  'Dutch.  Mediaan;  Fr.  Le  Cicero;  Ger. 
Cicero ;  /to/.  Lettura.) 

12.  English.  (Dutch,  Augustyu  ;  Fr.  Le  Saint  Au- 
gustin  ;  Ger.  Mittel ;  /to/.  Silvio.) 

13.  Great  Primer.  (Dutch,  Text;  Fr.  Le  Gros  Ro- 
main: Ger.  Tertia;  Dai.  Testo.) 

14.  Paragon.  (Dutch.  Paragon ;  Fr.  Le  Petit  Paran- 
gon  ;  Ger.  Paragon  ;  /to/.  Par  an  gone.) 

15.  Double  Pica.  (Dutch,  Dubbelde  Dessendiaan  ; 
Fr.  Le  Gros  Parangon  ;  Ger.  Text,  or  Secunda ;  /to/. 
Due  Linee  Fllosofla.) 

16.  Two  Line  Pica.  ( Dutch,  Dubbelde  Mediaan  ;  Fr. 
Les  Deux  Points  dc  Cicero  ;  Ger.  Doppelclcero.) 

17.  Two  Line  English,  (Dutch,  Dubbelde  Auguttyn  ; 
Fr.  Palestine;  Ger.  Doppelmittel ;  Dal.  Canoncino.) 

W.  Two  Line  Great  Primer.  (Dutch,  Kanon ;  Fr. 
Petit  Canon  ;  Ger.  Kleinc  Canon  ;  /to/,  r; rosso  Testo.) 

19.  Two  Line  Double  Pica.  (Dutch,  Groote  Kanon  ; 
Fr.  TrUmegiste  ;  Ger.  Grobe  Canon.) 

20.  Trafalgar. 

21.  Canon.  (Dutch.  Parys  Roroeyn ;  Fr.  Le  Gros 
Canon  ;  Ger.  Kleine  Missal  ;  /to/.  Canone. ) 

Canon  is  the  largest  site  with  a  specific  name ;  Pica 
then  becomes  the  standard  to  distinguish  them,  and  the 
next  sizo  to  Canon  is  Four  Line  Pica,  then  Five  Line 
Pica,  and  so  on.  to  the  largest  size  used  in  posting  bills. 

1.  To  cn»M.  Ihc  r<-«dar  to  farm  an  opinion  of  th#  comparative  ilin  of 
9.  type*,  and  the  proportion*  th*j  bear  to  each  other,  thenr  it  given 

3.  In  this  paragraph  a  line  of  each  sice,  from  Diamond,  the 

4.  smallest  type  in  general  use  In  England,  up  to  Great 

5.  Primer,  inclusive,  numbered  to  correspond  with 
rt.  the  preceding  list,  in  order  to  distinguish 

7.  them  by  their  names.    There  is  a  smaller 

8.  type  than  Diamond  lately  introduced, 

9.  but  it  is  as  yet  little  used.  The 

10.  French  have  one  so  small  that 

11.  it  cannot  be  read  by  the 

12.  naked    eye,   even  by 

13.  young  persons. 

TYPHOSUS.  One  of  the  Titans,  said  to  have  been 
overthrown  in  the  war  ag;#nst  Jupiter,  and  Imprisoned 
under  the  weight  of  T.ui.i ;  a  circumstance  in  mytho- 
logical romance  well  known  from  the  descriptions  of 
Virgil.  Pindar,  and  JEschylus.  And  see  Bryant' i  Anc. 
Muthol.  iv.  318. 

TY'PHON.  The  Evil  Genius  of  Egyptian  Mythology. 
Accordingly  Sir  G. Wilkinson  ( Ancient  kgypKatu,  vol.iv. 


TYRANNY. 

p.  417.  he.),  they  seem   to  have  aeknowledjfd 
deities,  who  answered  to  the  description  grr«a  fey  tu 
Greeks  (especially  Plutarch,  De  J*,  et  Os.)  of  1ts& 
"  One,  who  was  the  brother  of  Netpe.  and  n+pesre  : 
his  brother  Osiris,  as  the  bad  to  the  good  prmrtpi*  -.  Or 
other  bearing  the  name  of  Typtao,  and  answering  lr  ax 
part  of  his  character  which  represents  htm  as  the  .»• 
|  pon en t  of  Horn*:  "  the  true  evil  genius  Ombc*.  wte 
the  Greeks  seem  to  confound  with  Typho.   **  Hr 
figured  under  the  human  form,  having  the  head  W  i 
quadruped,  with  square-topped  ears,  which  some  nor 
have  supposed  to  represent  an  ass  with  dipped  earv  : 
the  entire  animal  did  not  too  frequently  occwr  le  w^ 
vent  this  erroneous   conclusion.*'      In    his  Esyrcc 
names  is  ••  Ombte,"  in  which  Sir  G.^ 
traces  a 
Tli  ere  i 

his  figure  and  titles  I 
epoch.   (See  also  Bryant.  Anc.  MytA.  vols.  d.  and  ii 

TYPHOO'N.    The  name  given  to  a  violent  torad 
or  hurricane  in  the  Chinese  seas.   See  Stout*. 

TY'PHUS.  This  term  Umpiring  to  bum  wi-.i  i 
concealed  and  smothered  flame)  Is  applied  to  reti- 
continued  fevers,  attended  by  great  debility  and  s  lead 
ency  to  putrefaction.  It  Is  contagious  or  infections,  av 
often  epidemic,  and  Is  most  prone  to  attack  iVt;i*»^ 
persons,  especially  where  aided  by  want  of  drarJo'*- 
good  food,  and  fresh  air ;  so  that  it  often  spread*  j  has- 
pitals,  jails,  camps,  and  other  rituat  ion*  where  sorb 
assist  its  progress.  This  form  of  fever  Is  liable  to  i 
modifications,  commonly  termed  low  fever,  psjtrU  1 
nervous  fever,  jail  fever,  Ac.  lu  attack  is  gem 
characterired  by  inordinate  muscular 
bility,  and  bv  great  depression  of 
flying  pains,  sighing,  and  a 
fluttering  pulse ;  the  tongue  Is  foul  and 
taste  Impaired,  and  not  unfrequently  nai 
vomiting  prevail,  constituting  that  variety  of  typJK* 
which  i*  sometimes  called  bilious  ferer.  As  tbe  diw 
advances,  the  debility  increases  ;  the  month  becomes  very 
foul,  and  the  breath  fetid ;  the  urine  deposits  *  bn>»- 
sediment.  and,  together  with  the  motions,  is  fetid,  sal 
rapidly  putrefies  ;  all  these  symptoms  increase  is  iat«- 
slty  ;  the  speech  becomes  inarticulate,  mutteria*  i>. 
delirious  ;  there  Is  a  tendency  to  bleeding  fruro  tbe  p>-»t 
mouth,  and  bowels  ;  petechia?,  or  livid  spots,  appear  epec 
the  surface ;  the  pulse  sinks  and  intermits  ;  the  svbd 
wanders  ;  hiccup  comes  on  ;  the  hands  and  feet  bms  ■ 
cold ;  and,  under  these  horrible  symptoms,  the  psant 
dies .  Such  is  an  outline  of  the  progress  of  a  typhus  fnrt 
to  a  fatal  termination.  In  this  climate  it  may  "endure  '  r 
three  weeks  or  a  month  ;  but  in  hot  countries  the  rcor- 
toms  follow  each  other  more  rapidly  and  violently,  uaiz 
is  not  of  more  than  eight  or  ten  days- 
it  does  not  terminate  fatally,  tbe 


fourteenth  day ,  the  pul*e  improves, 
some  tranquil  sleep,  perhaps  perspires  ;  tbe  urios  de- 
posits a  red  sediment ;  bilious  stools  are  passed;  a*  >~ 
com^s  more  tranquil  in  mind  and  body,  and  bts  «y  nu^aca 
gradually  disappear  till  health  it  restored  ;  but  it  u  i 
disease  the  event  of  which  must  be  anticipated  witJi 
utmost  caution,  for  attacks  apparently  miid  soaveua^ 
terminate  fatally,  and  in  other  cases  the  constitute ? 
has  rallied  under  the  most  alarming  and  mali,r»si 
features.  At  the  very  commencement  an  emetic  sad  t 
mild  aperient  are  proper,  followed  up  by  aroroabc  ossLsre*. 
with  camphor  and  ether.  It  Is  possible  that  seas*  par- 
ticular  symptom,  indicative  of  local  congestion,  w^y  rail 
for  bleeding  or  blistering  :  the  former,  except  in 


very  rare  cases,  should  lie  local  only,  and  very  iima«"»i  u 
to  quantity.  SerpenUria,  Peruvian  bark,  c^v-anlta.  t*d 
Colombo  are  the  ponies  which  *r*Jn«*  ™-">d  on  ;  m. 

tion.  and  ether';  or.'  if  agreeable  to  tbe  stomach '  u ) 
bowels,  sulphuric  and  muriatic  acids,  in  small  doses,  sal 


bottled  ale  and  porter,  are  requisite  to  keep  up  tbe  (. 
powers  of  the  system;  but  care  must  be  taken  lest  their  u« 
should  be  followed  by  over -excitement,  and  the  quantity 
In  some  measure  regulated  by  the  previous  -habits  of  tie 
patient.  Broths,  jellies,  and  the  varieties  of  farinacco'.* 
food,  may  constitute  the  diet ;  and,  in  all  cases,  tbe  oCnx*£ 
attention  must  be  paid  to  extreme  cleanliness,  frequ*  ol 
change  of  linen,  ventilation,  and  tbe  due  use  of  chio-if 
fumigation.  On  tki  KnM  attack  o(  typhus.  th< 
of  cold  water,  performed  two  or  three  times  a  day.  ones 
affords  much  relief ;  and  afterwards,  when  tbe  shock  of 
such  a  remedy  would  be  too  | 
body  with  cold  or  with  slightly  tepid  water  is 
of  infinite  comfort. 
TYPOGRAPHY.  The  art  of  printing.  See  Pau^nw 
TY'RANNY.  (Gr.  mips****-,  a  tyrant.)  In  tbe  ori- 
ginal sense  of  the  word,  a  d  tlx  en  who  acquired  sove- 
reignty by  violence  or  other  usurpation  i»  called.  In  ihr 


.tbeutW 


Digitized  by  Google 


TYTHING. 

tyrant  Is  (till  gHren  to  his  descendants  in  the  generations 
nimodiatcly  following.  A  tyrant  in  this  sense  is  opposed 
ohasilcus,  a  rightful  king,  with  power  either  limited  by 
he  laws  or  sanctioned  by  ancient  usage.  ( See,  as  to  the 
Creek  tyrannies,  Wachsmuth,  Historical  Antiquities, 
rol.  I.  ch.  6. ;  and  the  explanation  of  the  difference  be- 
ween  the  ancient  and  modern  sense  of  the  word  given 
>y  Mitford.  Hist,  of  Greece,  1.  250.  ed.  1839.) 
TY'THING.  A  tything  was  a  subdivision,  i.e.  a 
[Mirt,  as  its  name  indicates,  of  the  hundred,  with 

ily  5L&*t*inV  obTert!  'as  'far'at^east*  as 
rards  the  prevention  of  offences  by  the  condition  of  lia- 
iility  for  the  production  of  offenders,  or  in  default  thereof 
reparation  of  the  mischief.  In  the  case  of  offences  com- 
mtted  within  the  district.  For  this  purpose,  all  free 
persons  above  the  age  of  twelve  years  were  required  by 
he  Saxon  law  to  belong  to  some  tything.  No  jurisdiction 
ferns  to  have  belonged  to  the  tything  ;  and  the  office  of 
ytbingman,  or  constable,  seems  always  to  have  been 
■< mfined,  as  it  is  now,  to  the  preservation  of  the  peace, 
ind  the  apprehension  of  offenders.  The  limits  of  a 
ything  were  In  most  cases  coextensive  with  those  of  a 
Mtrish,  with  which  it  U  now  commonly,  for  practical  pur- 


U.  and  V. 


ne  forjhe  other;  but 

•arae  to  be  marked,  and  u  has  slnceMbeen  used  as  a  vowel 
ind  m  as  a  consonant. 

UBl'QU ISTS,or  UBIQUITA'RI ANS.  (Lat. ublque. 
•rcry  where.)  In  Ecclesiastical  History,  a  school  of 
Lutheran  divines ;  so  called  from  their  tenet  that  the 
xxly  of  Christ  was  present  In  the  Eucharist  In  virtue 
>f  his  divine  omnipresence.  Luther  is  said  to  have 
nalntained  this  argument,  as  a  mode  of  reconciling  the 
loctrine  of  transubstantiatlon  with  reason,  for  two  years, 
llrentlus,  one  of  bis  dlciples,  passes  for  its  principal  sup- 
porter. Melanchthon  opposed  it :  but  It  seems  to  have 
obtained  great  credit  among  the  Lutherans  of  the  six- 
eenth  and  seventeenth  centuries. 

U'CKE  WA  LLISTS.  In  Ecclesiastical  History,  a  sect 
if  rigid  Anabaptists  ;  so  called  from  one  Uke  WallU,  a 
lative  of  Frieslaud.  They  appear  to  subsist  still,  inde- 
indent  of  other  Anabaptists  and  Mennonites,  in  Fries- 
and  and  Groningen.   (See  Mosheim,  vol.  v.) 

UKA  SE.  An  ordinance  of  the  emperor  of  Russia, 
saving  the  force  of  law  in  his  dominions. 

U'LCEK.  (Lat.  ulcus.)  A  solution  of  continuity  In 
my  of  the  soft  parts  of  the  body,  attended  by  a  puru- 
trnt  or  other  discharge.  The  several  kinds  of  ulcers  are 
llvided  by  surgeons  into  local  and  constitutional,  but 
hese  often  run  into  each  other.  Tbey  have  been  termed 
i  hi  pie  ami  specific  sores  or  ulcers ;  the  former  resulting 
rom  accidental  Injuries,  the  latter  from  specific  poisons 
>r  particular  habits  of  body.  (See  Cooper's  Surgical 
Dictionary.) 

ULE'MA.  (Turk,  learned  men.)  The  college  or 
corporation  composed  of  the  three  classes  of  the  Turkish 
rierarchy :  the  imans,  or  ministers  of  religion  ;  the  muftis, 
>r  doctors  of  law  ;  the  cadis,  or  administrators  of  jus- 
ice.  This  organisation,  according  to  D'Ohlsson  <  77i- 
Ueatt  dc  I'Empire  Ottoman),  was  first  framed  by  the 
aliphs,  and  adopted,  along  with  the  other  principles  of 
heir  government,  by  the  Ottoman  sultans.  Candidates 
or  admission  into  the  Ulema  are  educate* 
erent  colleges  (medresses)  of  the  empire. 
tl  Islam,  or  mufti  of  Constantinople,  is  the 
he  whole  body.  (See  Ed.  Rev.  vol.  80.) 

ULLAGE.   In  Gauging,  what  a  cask 
ull.  Is  so  called. 

ULMA'CE.f:  (Ulmus,  the  principal  genus),  are  woody 
dants,  usually  timber  trees,  inhabiting  temperate  cli- 
nates.  They  are  apetalous  Exogens.  nearly  allied  to 
he  Urticaceous  order,  from  which  they  principally  differ 
n  having  a  two-celled  fruit.  The  various  kinds  of  elm 
rees  are  the  best  known  species;  but  the  thin  papery 
ruit  of  these  plants  is  by  no  means  characteristic  of  the 
>rder  ;  it  is  merely  a  character  of  the  genus  Ulmus. 

U'LMIN.  (Lat.  ulmus,  the  elm  tree.)  A  black  or 
lark  brown  substance  which  exudes  from  the  bark  of  the 
•Im  and  several  other  trees,  and  which  appears  to  be 
ontalned  in  most  barks.  It  may  be  obtained  by  digest  - 
ng  elm-bark  in  boiling  alcohol,  and  afterwards  in  cold 
vater.  by  which  various  more  soluble  substances  are  re- 
noved  ;  the  residue  is  then  digested  in  an  aqueous  solu- 
ion  of  carbonate  of  potash  :  it  acquires  a  brown  colour, 
ind  yields  a  precipitate  when  neutralised  by  muriatic 
icid,  which,  after  having  been  wa«hed  and  dried,  is  uimin. 
It  Is  very  sparingly  soluble  in  water,  but  readily  soluble 
n  solutions  of  the  alkaline  carbonates.  According  to 
8oullay  (Annates  de  Chim.  et  Phus.  xliii.  273.),  it  is  a 
rom  pound  of  6*57  carbon  and  433  hydrogen  and 
1273 
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UMBER 

in  the  ratio  to  form  water.  He  terms  it  ulmic  acid,  and 
considers  it  identical  with  the  brown  matter  of  vegetable 
mould  and  turf,  and  as  contributing  materially  to  the 
nutriment  of  {growing  plants. 

U'LNA.  The  larger  of  the  two  bones  of  the  forearm. 
It  forms  the  point  of  the  elbow,  and  is  articulated  by  a 
species  of  hinge-joint  to  the  humerus,  and  to  the  radius  ; 
and  below  to  the  radius,  and  to  the  bones  of  the  wrist. 
U'LTIMATE  ANALYSIS.  This  term  is  applied  in 
istry  to  the  resolution  of  substances  Into  their  ah- 
solute  elements ;  and  is  opposed  to  the  proximate  ana- 
lysts, by  which  they  are  merely  resolved  into  secondary 
compounds.  The  ultimate  analysis  of  crystallized  blue 
vitriol,  for  instance,  teaches  us  that  its  true  elements 
are  sulphur,  copper,  oxygen,  and  hydrogen ;  its  proxi- 
mate elements  are  sulphuric  acid,  oxide  of  copper,  and 
water ;  the  ultimate  elements  of  sulphuric  acid  are 
sulphur  and  oxygen ;  of  oxide  of  copper,  copper  and 
oxygen  ;  and  of  water,  hydrogen  and  oxygen.  The  terms 
ultimate  analysis  and  ultimate  elements  are,  however, 
most  generally  used  in  reference  to  organic  products : 
gum  resin,  starch,  and  other  compounds,  are  often  found 
associated  in  a  vegetable,  and  are  called  its  proximate 
principles,  and  they  are  separated  by  proximate  analysis  ; 
but  all  these  are  resolvable  Into  carbon,  hydrogen,  and 
oxygen.  These  three  elementary  substances,  therefore, 
are  their  ultimate  components.  The  accu 
minatlon  of  their  relative  proportions  in  the 
ducts  of  vegetables  is  almost  always  a 


ULTIMATE  RATIO, 
titles.   See  Prime  and  Ultimate  Ratio. 

ULTIMA'TUM.  (Lat.)  In  Diplomacy,  the  final 
conditions  offered  by  a  government  for  the  settlement  of 
Its  dispute  with  another. 

ULTRA.  In  Modern  Politics,  those  who  carry  to 
their  farthest  point  the  opinions  of  the  party  to  which 
they  belong  are  so  termed.  The  name  was  applied  in 
1793  to  the  more  violent  revolutionists  ;  it  has  since  been 
bestowed  on  the  extreme  section  of  all  parties  in  turn. 

ULTRA MARI'NE.  (Lat.  ultra,  beyond,  and  marinus, 
belonging  to  the  sea.)  The  blue  colouring  matter  of  the 
lapis  lazuli,  litis  substance  is  much  valued  by  painters, 
on  account  of  the  beauty  and  permanence  of  Its  colour, 
both  for  oil  and  water  painting.  In  its  preparation  the 
finest  lapis  lazuli  is  selected,  heated  to  a  dull  red  heat, 
and  quenched  in  water  ;  It  Is  thus  rendered  friable,  and 
is  ground  down  into  an  impalpable  powder.  This  is 
then  mixed  with  a  tenacious  paste  made  of  linseed  oil, 
wax,  resin,  turpentine,  and  mastic  ; 
being  kneaded  in  warm  water  gives  i 
which  are  afterwards  collected  by  s 
have  long  In  vain  endeavoured  to  imitate  this  colour,  but 
till  lately  its  nature  even  bad  not  been  determined.  It 
appears  from  the  experiments  of  Gmelin  that  sulphuret 
of  sodium  is  the  principle  to  which  the  blue  colour  is 
owing,  and  he  has  succeeded  in  preparing  an  artificial 
ultramarine  by  heating  sulphuret  of  sodium  with  a  mix- 
ture of  silica  and  alumina.  (See  the  Annates  de  Chimie 
et  Physique,  vol.  xxxvil.  p.  409.) 

U'LTRAMONTANE,  or  TRAMONTANE.  A  name 
applied  by  Italian  writers  to  theologians  and  jurists  of 
other  countries  beyond  the  Alps,  especially  France.  In 
ecclesiastical  law,  ultramontane  tenets  are  those  least 
favourable  to  the  supremacy  of  the  popes.  As  to  ultra- 
montane  jurists,  see  Savigny,  Hist,  of  Roman  Law, 
vol.  vi. 

U'MBEL.  In  Botany,  a  form  of  inflorescence  in  which 
all  the  pedicel*  proceed  from  a  single  point,  as  In  As- 
trantia.  If  there  is  no  subdivision,  the  umbel  is  called 
simple  ;  but  if  the  pedicels  produce  other  umbels,  as  in 

PT!>iB,ELeiTFKROCUS  ?LANTS  (Umbel),  are  a  race 
of  great  frequency  in  all  cool  or  temperate  climates,  and 
even  occur  in  hot  ones,  though  much  more  rarely.  They 
are  known  In  general  by  their  Dowers  being  disposed  tei 
an  umbel.  They  have  a  herltaceous  stem  ;  leaves  usually 
much  divided,  often  inflated  when  they  join  the  stem ; 
and  they  have  universally  a  dry  fruit,  which  divides  into 
two  seed-like  pieces.  Some  of  them  are  poisonous,  as 
hemlock  and  water  dropwort ;  others  are  esculents,  as 
celery,  carrots,  and  parsnips ;  many  yield  aromatic  fruits, 
as  caraway,  coriander,  and  anise ;  a  few  secrete  a  foetid 
gum  resin,  of  which  assafcrtida,  ammonlactim,  and  gal- 
banum  are  examples.  The  species  are  extremely  nu- 
merous, and  difficult  to  recognise  with  accuracy;  and, 

*  yet  been  discovered 


for  dls 
kinds. 

U'MBER.  Two  distinct  substances  are  used  as  pig. 
ments  under  this  name:  one  Is  a  variety  of  peat  or 
brown  coal,  large  beds  of  which  are  worked  near  Co- 
logne ;  it  is  said  to  be  largely  used  in  the  adulteration  of 
snuff :  the  other,  called  Turkish  umber,  is  a  variety  of 
ochraceous  Iron  ore,  composed,  according  to  the  analysis 
of  Klaproth,  of  4H  peroxide  of  Iron,  20  peroxide  of  man- 
ganese. 13  silica,  5  alumina,  14  | 
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UMBILICAL  CORD. 

fa  wid  to  be  derive  from  Ombrla,  or  Spoleto.  in  Italy, 
where  It  was  first  obtained. 

UMBI'LICAL  CORD,  in  Botany,  it  an  elongation  of 
the  placenta  in  the  form  of  a  little  cord,  as  in  the  hasel 

nut. 

UMBI'LICATB.  (Lat.  umbilicus,  a  navel.)  In 
when  a  pit,  tubercle,  or  granule  hai  a 


in 
.t 


'CUS.  (Lat.) 


the  navel  :  whence 
le  two  end*  ol 
of  the 

rolled,  and  which 
knobs,  while  the  I 
pumice-stone,  in 
and  neat. 

Umbilicus.  In  Concholngy,  the  aperture  or  depres- 
sion  in  the  centre,  round  which  the  shell  is  convoluted. 

Umbilicus.  The  scar  by  which  a  seed  is  attached 
to  the  placenta,  frequently  of  a  different  colour  from  the 
rest  of  the  seed,  and  not  uncommonly 
It  is  more  commonly  called  kilum. 

Umbilicus.    In  Geometry,  used  by  the 
meters  synonymously  with  focus. 

UMBO.  (Lat.)  A  protuberance  or  boss.  In  Con- 
ehology  it  is  that  point  of  a  bivalve  shell  immediately 
above  the  hinge. 

UMBRA.  A  shadow.  In  Astronomy,  this  term  is 
to  the  dark  cone  projected  from  a  planet  or 
the  side  opposite  to  the  sun.   See  Eclipse. 

U'MPIER.  This  word  appears  to  be  properly  derived 
from  the  Fr.  "  impair."  uneven  in  number  ;  an  umpire 
being  a  third  party  to  whom  a  dispute  is  referred.  An 


the*  latter 


being  a 

umpire  is  properly  a  person  whom  two  referees,  each 
chosen  by  his  client,  being  unable  to  agree,  jointly 
choose  to  determine  between  them. 

UNBEND.  In  sea  language,  to  take  the  cable  from 
the  anchor,  a  sail  from  its  yard,  Ac. ;  to  untie  one  ropo 
from  another. 

UNCIjE.  The  name  given  by  the  old  writers  on  al- 
gebra to  the  coefficients  of  the  letters  in  the  expansion 
of  any  power  of  a  binomial.  Thus,  the  expan»ion  of 
(a  +  b)*  gl»es  a*  +  4  os  b  +  Ga*b*  +  4  ab*  +  b\  In  which 
the  numbers  I,  4,  6,  4,  1,  are  the  uncue.  or  coefficients. 

UNCIA'LES  LITER*.  (Lat.)  Uncial  letters  or 
WTltlng.  In  Diplomatics,  a  species  of  character  com- 
the  capital  and  the  minuscule  or  small 
of  the  letters  resembling  the  former. 
It  Is  supposed  to  have  been  employed 
in  Ijitin  MSS.  as  early  as  the  third  or  fourth  century, 
but  was  seldom  used  after  the  tenth. 

U'NCIFORM  BONE.  (Lat.  uncus,  a  kook.)  The 
last  bone  of  the  second  row  of  the  wrist  bones  ;  so  called 
from  Its  hook-like  process,  which  protects  towards  the 
palm  of  the  hand,  and  gives  origin  to  the  great  ligament 
which  binds  down  the  tendons  of  the  wrist. 

UNCOMMON  CHORD.  In  Music,  another  terra 
for  the  chord  of  the  sixth  ;  not  so  called,  however,  be- 
cause it  is  unusual  or  improper,  but  to  distinguish  it 
from  the  common  chord,  wherein  the  lowest  note  is  the 
root  or  fundamental  bass.    See  Music. 

UNCONFORMABLE   STRATA.   A  term  applied 
by  geologists  to  strata  not  Irlng  parallel  with  the  sub- 
ones,  or  having  a  different  line  of  direction  or 


UNCTION.  EXTREME.  See  Extreme  Uhctio*. 
UNDE'CAGOX.  (Lat.  undecim.  eleven,  and  Or.  *•*»<«, 
angle.)  In  Geometry,  a  plane  figure  of  eleven  sides  or 
angles.  The  area  of  a  regular  undecagon  is  found  by 
multiplying  its  side  into  U.  of  the  tangent  of  degrees  ; 
hence  If  the  side  be  1,  the  area  is  9  365G4. 

UNDERTOW.  A  current  below  different  from  that 
at  the  surface. 

UNDER  WOOD.  The  low  woody  growths  produced 
among  timber  trees :  sometimes  called  coppice  wood  ; 
though  the  term  coppice  wood  is  more  especially  applied 
to  woods  in  which  low  growths  of  shrubs,  or  the  stools 


or  tree*,  are  more  abundant  than  timber  trees.  Sec  Cop- 
pice Wooo  and  Stool. 

UNDI'NES.  or  OND1NES.  (Lat.  unda,  water.) 
The  name  given  by  the  Cabalists  to  one  class  of  their 
spirits  of  the  elements,  namely,  those  residing  in  the 
waters.  The  ancient  Greeks  believed  springs  and  lakes 
to  be  haunted  by  a  peculiar  race  of  supernatural  nymphs 
(see  Naiads)  ;  and  this  belief  passed  down  unimpaired  to 
the  middle  ages.  The  ancient  Saxons  adored  the  female 
deity  of  the  Elbe ;  and  the  belief  In  undines  is  still 
scarcely  eradicated  in  that  region.  The  Saxon  peasants 
report  that  an  undine  is  often  met  in  the  market-place  of 
Magdeburg,  dressed  as  a  girl  of  their  own  class,  but 
always  to  be  known  by  having  one  corner  of  her  apron 
wet.  Near  Toulouse  many  objects  of  value  were  once 
discovered  on  draining  a  large  artificial  lake,  which  are 
supposed  to  have  been  thrown  in  as  offerings  to  the 
spirits  of  the  water.  The  nixe  of  the  northern  coun- 
tries is  of  the  same  family,  and  the  Scottish  kelpie*  are 
M  of  a  slr- 
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UNION. 

UNDULA'TION.  (Lat.  unda.  a  wave  )  A  wanq 
motion  ;  applied,  in  physics,  to  the  vibratory  motion at a 
clastic  fluid,  as  the  atmosphere. 

UNDULATORY  THEORY,  in  Optics,  ts  the  S- 
potbesis  according  to  which  the  impression  of  1  ffci  > 
conveyed  to  the  eye  by  the  undulations  of  an  elastv  r»- 
dium.  This  theory  supposes  the  universe  to  be  &Jsa 
with  an  ether  or  medium  of  great  eiaatieity,  but  to  ei- 
tremely  rare  as  to  offer  no  resistance  to  the  matoaa  H 
the  planets.  For  an  explanation  of  the  ph'-o-icvma  it 
light  and  colours  according  to  this  i 

UNEVEN  NUMBER. 

^UNF^hYmKdT™^^  are  sues  * 

are  not  included  in  any  of  the  constellations. 

UNGUl'CULATES,  UntwcnJata.  (  L*t.  tmgta*  * 
elate.)  The  name  of  a  primary  division  of  tax  rim 
Mammalia,  including  those  which  have-  the  digits  areiri 
with  claws,  but  free  for  the  exercise  of  touch  upoe  Zt>rv 
under  surface.    Sec  Mammaua. 

U'NGUIS,  or  CLAW.  The  narrow  part  of  the  hu* 
of  a  petal,  taking  the  place  of  the  footstalk  of  a  leal  s 
which  it  is  a  modification,  lite  term  Is  also  used  at  i 
term  of  measure  equal  to  a  nail,  or  t 
length  of  the  nail  of  the  little  finger. 

U'NGULA.  ( Lat.  a  hoof. )  In  Geometry,  a  solid  kvraM 
by  cutting  off  a  part  from  a  cylinder,  cone,  or  other  t 
of  revolution,  by  a  plane  patting  obliquely  through' 
base.   The  ungula  is.  consequently,  bounded  by  i 
plane  of  the  base,  the  intersecting  plane,  sum!  the  | 
of  the  surface  of  the 
them.   The  name  is  c 
hoof  (ungula)  of  a  I 
•  U'NGULATES, 

The  name  of  a  primary  division  of  the  i 
including  those  species  which  have  the  digits  inclosed  ss 
hoofs,  the  under  surface  not  being  left  free  for  the  rmr- 
cite  of  touch.   See  Mammalia. 

LI' Nl CORN.  (Lat.  units,  one  ;  comix,  kom.)  Tb* 
beast  called  unicorn,  in  our  version  of  scripture  ( Hcix 
rem),  is  now  commonly  understood  to  be  Um  rhinoceros. 
But  the  fabulous  unicorn,  which  has  passes!  Into  herald-r. 
is  represented  with  the  figure  of  a  hor*e,  and  a  smgW 
horn  issuing  from  its  forehead.  The  unicorn  of  Pniy. 
however,  has  the  head  of  a  hart,  the  feet  of  an  clrnhurt. 
the  tail  of  a  boar,  and  the  rest  of  the  body  resembling  a 
horse.  Aristotle,  .tlian.  and  ail  the  classical  writers  oa 
animals,  mention  the  unicorn.  The  traveller 
Romanus  asserts  that  he  saw  two  unicorns,  1 
the  temple  of  Mecca.  Altogether  there  is 
fabulous  beast  for  whose  existence  there  is  so 
pearance  of  evidence,  and  some  seem  to  imagine  that  rt 
may  yet  be  discovered  in  the  interior  of 
strange  virtues  were  attributed  of  old  to  the  horn  of 
unicorn,  particularly  against  poison  ;  but  the  I 
served  in  collection*,  and  to  which  that  name  was  given, 
were  either  of  the  rhinoceros,  or  of  the  narwal  or  sea- 
unicorn. 

UNIFO'RMITY.  (Fr.  unlfonnc.) 
resemblance  i 
a  subject. 

UNIFO'RMITY.  ACT  OF.  In  English  Hi.**?, 
the  first  act  of  uniformity  is  the  I  Elii.  c.  2.;  that  at 

[•resent  subsisting,  13  &  14  Car.  2.  c.  4.  It  regulates  the 
orm  of  public  prayers,  administration  of  the  aacrasjents. 
and  other  rites  of  the  Church  of  England- 
UN  IGE'N ITU S.  The  celebrated  constitution,  in  the 
form  of  a  bull,  issued  by  Pope  Clement  XL  in  1713.  ia 
condemnation  of  Pore  Quesnel't  Rrflexion* 
le  S.  Testament.  It  is  so  called  from  its 
"  Uuigenitus  Dei  Filius."  Father  Qucsnel  was  a 
of  the  celebrated  Jansenitt  leader  Arnauld,  and  I 
chief  of  that  religious  party  after  the  death  of 
*  in  exile  at  Amsterdam,  in  1679. 

the  Jesuits,  especially  Father  le  TeUier ;  it 
101  propotitiont  selected  from  Quesnei't 
Its  publication  created  great  discord  in  France. 
Most  of  the  bishups  accepted  It,  but  with  explanation* 
which  they  gave  to  the  public.  Cardinal  de  Noaille* 
and  others  refused  to  accept  it  all.  As  soon  as  the  Duke 
of  Orleans  became  regent.  Father  le  TeUier  was  banished, 
and  the  party  opposed  to  the  but!  came  into  power  ;  but 
the  strength  of  Rome  prevailed,  and  eventually  the  Duk* 
of  Orleans  himself  compelled  de  Noailles  to  accept  the 
bull,  in  1720.  After  that  event  the  Janseuist  party  only 
survived  in  small  fragments,  especially  among  the  cum. 
monalty  of  Paris.    .V,r  Jansenhts. 

UNILO'CULAR.    (Lat.  unus,  one  ;  loculus.  par- 
tition.)   In  Conchology,  shells  which  are  not  divided 
into  chambers.    In  Botany,  seed  vessels  not 
into  cells. 

UNION.     In  British  History.    The  unlc 
crowns  of  England  and  Scotland  took  place  on  the; 
slon  of  James  I.  to  the  f 
the  kingdom*  was  after* 
commissioners  were  appointed  to  consider  it  In  the  "reigns 
of  Charles  II.  and  James  II.    But  it  was  finally  , 
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nlo  execution  In  1706;  the  statute  passed  on  that 
ion  being  the  5  Anne,  c.  8.  By  this  enactment  laws  re* 
atiug  to  trade,  custom*,  and  excise  were  to  be  the  tame 
ti  both  countries ;  other  laws  to  remain  in  force  in  each 
espectively.  The  parliament  of  the  United  Kingdom, 
ailed  Great  Britain,  was  to  hare  16  Scottish  peers,  and 
5  members  of  the  House  of  Commons.  The  mode  of 
lection  of  peers  was  subsequently  regulated.  (See 
'aruambkt.)  Since  the  union,  acts  oi  parliament,  in 
eneral  language,  are  held  to  extend  to  Scotland  ;  a 
■rorlso  being  inserted  where  it  is  to  be  excepted.  The 
m ion  of  Great  Britain  and  Ireland  took  place  in  1800,  by 
he  statute  39  ft  40  G.  3.  c.  67.  of  the  British,  and  40  G.  3. 
.  38.  of  the  Irish  statutes.  It  admitted  4  Irish  lords 
pi  ritual,  2H  temporal,  and  100  commoners  to  the  united 
egislature  ;  the  lords  temporal  elected  for  life,  the  lords 
piritual  sitting  by  a  certain  rotation.  By  article  5.  the 
hurches  were  united.  For  the  changes  which  have 
ince  taken  place  in  the  number  of  Scottish  and  Irish 
icmbers  In  the  House  of  Commons,  see  P 

UNIPE'LTATES.  Lnipeltata.  (Lat. 
•clta.  a  burJiler. )  The  name  of  a  family  of 
Crustaceans,  comprehending  those  in  which  the 
*  composed  of  a  single  shield- like  plate. 

U'NISON.  ( Lat.  unus,  one,  and  sonus,  sound.)  In 
•lusic,  a  consonance  of  two  sounds  equal  in  gravity  or 
cuteness,  produced  by  two  Ixtdies  of  the  same  matter, 
ength,  thickness,  tension.  &c.  equally  struck  at  the 
ame  time,  so  that  they  yield  the  same  tune  or  sound. 

UNIT,  UNITY.  In  Arithmetic,  the  number  one  ;  an 
□dividual  of  discrete  quantity.  Euclid  defines  number 
i»  be  a  multitude  or  collection  of  units. 

UNITA'BIANS.   Those  who  confine  the  Godhead  to 

single  person ;  in  which  general  sense  the  term  may 
<v  taken  to  represent  the  Arlans  and  Sodnians,  as  well 
a  the  sect  which  is  more  strictly  denominated  Uni- 


Ich  is  more  strictly  denominate  uni- 
last  are  the  descendants  of  the  religious 
which  adopted,  in  the  16th  century,  the 


■pinions  of  Socinus  ;  but  in  the  course  of  rears  they 
iave  gone  considerably  further  towards  reducing  Re- 
elatiun  to  a  mere  ethical  system.  They  have  been  sup- 
died  with  an  abundant  stream  of  converts  from  the 
,resbyterians  and  Independents  In  this  country,  many 
ongregations  of  whom  became  first  Arian,  and  latterly 
nitarian  in  sentiment.  The  principal  Unitarian  au- 
horities  are  Drs.  Priestley,  Belsham,  and  Charming, 
rho  have  either  entirely  rejected  or  neutralised  the 
loctrine  of  the  atonement,  and  represent  the  language  of 
he  apostles  upon  this  and  other  mysterious  points  as 
ither  intentionally  accommodated  to  the  Ideas  current 
mong  their  hearers,  or  derived  from  erroneons  con- 
eptions  of  their  own.-  The  revelation  of  the  New 
[\»*tamcnt  is  thus  reduced  to  the  assertion  of  a  mere 
listorical  fact—  that  of  the  existence  of  the  man  Jesus  as 
.  moral  teacher.  But  with  respect  to  what  he  taught,  great 
atitude  of  interpretation  is  allowed  to  Unitarians,  since 
t  appears  that  in  their  view  the  exposition  of  the  first 
lisciples  is  not  to  be  implicitly  relied  on;  nor  do  they 
.How  infallibility  to  the  Author  of  the  religion  himself. 


subjected  to  severe  penalties,  as 
lenlers  of  the  Trinity,  long  after  other  dissenters  had 
tfn  relieved  by  the  Act  of  Toleration  :  the  laws  against 
hem  were  not  repealed  by  statute  till  the  year  IMI3. 

In  this  country  they  do  not  constitute  a  numerous 
tody  :  the  number  of  their  congregations  has  been  stated 
it  something  more  than  200;  but  they  are  principally 
om  posed  of  persons  of  the  educated  classes.  In  Ge- 
ieva  the  pulpits  of  the  established  church  are  mostly 
* -copied  by  professors  of  these  opinions ;  and  In  the 
lorthern  states  of  America  they  form  one  of  the  most 
n  lit  initial  of  Christian  denominations. 

UNITED  BRETHREN.  In  Ecclesiastical  History, 
i  body  of  reformers  in  Bohemia,  who  separated  them- 
*?lves  from  the  Catholics  and  Calixtlnes  (according  to 
ome  writers)  about  1467.  It  is  also  naiii  that  they  re- 
el ved  episcopal  ordination  from  the  Vaudois.  Accord- 
ng  to  others  (Bossuet,  Variations  drs  Kglises  Pro- 
rttantes,  chap,  ii.),  they  were  an  offshoot  from  the 
('.-thorites  or  Thaborites  (see  that  article).  At  all  events, 
t  appears  certain  that  there  already  existed  a  consider- 
ate body  of  persons  professing  the  tenets  of  the  Reform- 
ation in  Bohemia  at  the  period  of  Luther. 

U'NITIES,  in  the  Drama,  are  three,  — of  time,  place, 
md  action.  The  latter  only  is  strictly  adhered  to  in 
he  dramatic  compositions  of  classical  antiquity ;  but 
rhat  is  termed  by  moderns  the  classical  drama  (in  op- 
»>sttion  to  the  romantic)  requires  all  three.  Seer 

J  KAMA. 

UNIT  JAR.  A  small  insulated  Leyden  Jar  placed 
ict  ween  the  electrical  machine  and  a  larger  jar  or  battery, 
o  as  to  announce  by  its  repeated  discharges,  which  may 
ie  counted,  the  number  of  them  which  have  pa*sed  Into 
he  larger  jar.  This  is  among  the  many  valuable  addl- 
ions  made  to  electrical  apparatus  by  Mr.  Snow  Harris. 

U'Nl VALVE.  (Lat.  unus,  one;  valva,  a  valve.) 
This  term  is  applied  to  those  Mollusks,  the  shell  of 
which  is  composed  of  one  piece,  and  which  is  generally 
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spirally.   Latrcille  also  thus  denominates  s 
family  of  Lophyropodous  Crustaceans. 

UNIVE'RSAL.  In  Logic.  A  universal  proposition 
Is  that  which  has  the  subject  distributed,  so  that  the  pre- 
dicate Is  declared  concerning  every  thing  comprehended 
in  it ;  e.g.  "All  men  (subject)  are  mortal  (predicate)."  la 
universal  negative  prepositions  the  predicate  is  distri- 
buted also  ;  e.  g.  "  No  men  are  Immortal." 

UNI  VE'RSALISTS.  A  name  by  which  the  Arminians 
are  sometimes  characterised,  expressing  the  universality 
which  they  attribute  to  the  operation  of  grace,  con- 
ceiving it  to  be  given  to  all  men  without  favour  or 
reserve.  On  the  other  hand,  the  Calvinists,  or 
who  hold  the  particular  election  of 
signaled  as  Particularista. 

UNIVERSAL.  JOINT,  or  HOOKE'S  JOINT.  In 
Machinery,  an  ingenious  contrivance  of  Dr.  Hooke  for 
the  purpose  of  communicating  motion  obliquely.    It  is 


single  or  double.    In  the  singie  universal  jtjtaCtfw  two 

which  the  motion  is  to  be  commu- 
nicated, terminate  in  semicircles,  the 
diameters  of  which  are  fixed  in  the 
form  of  a  cross,  their  extremities 
moving  freely  in  bushes  placed  at 
the  extremities  of  the  semicircles. 
Thus,  while  the  central  cross  re- 
mains unmoved,  the  shaft  A  and  its 
semicircular  end  may  revolve  round 
C  D  as  an  axis  ;  and  in  the  same 
manner  B.wlth  its  semicircular  end, 
will  revolve  round  E  F.  If  the  shaft 
A  be  made  to  revolve  without 
changing  Its  direction,  the  points  C 
D  will  move  in  a  circle  whose  centre  is  at  the  middle 
of  the  cross.  The  motion  thus  given  to  the  cross  will 
cause  the  points  E  F  to  move  In  another  circle  round  the 
same  centre,  and  hence  the  shaft  B  will  be  made  to 
revolve.    (Mechanics,  Cabinet  Vycl.  p.  2-53.) 

When  the  shafts  are  inclined  to  each  other  under  an 
angle  of  40°,  it  is  necessary  to  employ  a  double  universal 
Joint,  as  represented  In  the  annexed  figure.  In  this 
manner  the  motion  may  be  trans- 
mitted from  one  shaft  to  another 
at  right  angles.  Instead  of  employ- 
ing a  cross  in  the  manner  now 
described,  the  Joints  may  be  con- 
structed with  four  pins,  fastened  at 
right  angles  upon  the  circumference 
of  a  hoop  or  ball.  Universal  joints 
are  of  great  use  in  cotton  mills, 
where  the  tumbling  shafts  are  con- 
tinued to  a  great  distance  from  the 
moving  power ;  for,  by  applying  a  universal  joint,  the 
shafts  may  be  cut  Into  convenient  lengths,  and  so  be  en- 
abled to  overcome  a  greater  resistance.  ( See  Uregorv's 
Mechanics,  vol.  il.  p.  9. ;  WtUis's  Principles  of  Mecha- 
nism, p.  272.) 

UNIVE'RSITY.  In  the  middle  ages,  the  Latin 
term  unlversitas  signified  the  whole  body  of  students,  or 
of  teachers  and  students,  assembled  in  a  place  of  edu- 
cation, with  corporate  rights,  and  under  by-laws  of  their 
own  ;  in  later  times,  aim,  the  name  was  held  to  imply 
that  all  branches  of  study  were  taught  In  a  university. 
In  the  modern  sense  of  the  term,  a  university  signifies 
an  establishment  for  the  purposes  of  Instruction  in  all 
or  some  of  the  most  important  divisions  of  science  and 
literature,  and  having  the  power  of  conferring  certain 
honorary  dignities,  termed  degrees.  It  is  generally  un- 
derstood that  the  authorization  of  the  sovereign  power 
in  the  state  is  necessary  to  enable  such  an  establishment 
to  confer  degrees  ;  and,  in  most  European  countries, 
there  arc  various  offices  and  professional  situations  for 
which  a  person  Is  qualified  by  having  taken  a  certain 
degree  at  one  of  these  establishments.  Hence  uni- 
versities, although  In  many  Instances  they  are  composed 
of  private  foundations,  are  Justly  regarded  as  national 
institutions.  The  University  of  Paris,  the  most  cele- 
brated of  those  of  the  middle  ages,  and  which  served  in 
some  degree  as  a  model  to  the  rc»t,  was  formed  about 
1200  by  the  union  of  the  various  schools  of  rhetoric, 
theology,  and  philosophy,  with  which  that  city  abounded, 
uider  one  head,  styled  the  rector.   That  university  was 


divided  into  four  nations,  —French.  Picard.  Norman,  and 
English:  the  first  comprehended  students  from  Italy 
ana  Spain  ;  the  last  from  the  north  of  Europe  generally. 
The  subjects  taught  were  arranged  under  faculties  ;  viz. 
theology,  law,  medicine,  and  that  of  the  seven  liberal 
arts,  —  rhetoric,  logic,  grammar,  geometry,  arithmetic, 
astronomy,  music.  (See  Trivivm,  Quadrivium.)  These 
faculties  were  corporate,  and  elected  each  a  dean ;  and 
these  last,  with  the  procuratores  of  the  nations,  repre- 
sented the  university.  The  lowest  degree  was  that  of 
bachelor;  the  next  licentiate ;  the  third  magister  (this 
degree  at  Paris  corresponded  with  that  of  doctor  at 
Bologna).  The  colleges  were  royal  or  private  founda- 
tions for  the  benefit  of  rvoor  students,  whose  I 
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and  who 

faculty  of  theology 
>wn  by  the  nunc  of  the  Sorbonne 
(q .  r.).  Thli  slight  sketch  of  the  constitution  of  the 
famous  University  of  Paris  may  serve  for  similar  esta- 
blishment* In  other  Continental  countries  during  the 
middle  ages,  and  down  to  a  comparatively  late  period. 
In  England,  the  two  national  universities  have  been 
established,  from  a  period  of  considerable  antiquity,  at 
Oxford  and  Cambridge.  The  original  constitution  of 
these  universities  much  resembled  that  of  the  Parisian, 
with  the  exception  of  the  division  into  four  nations, 
which  was  wanting.  But  their  subsequent  history  was 
much  modified  by  the  growth  of  the  colleges,  or  indi- 
vidual foundations,  into  a  much  higher  degree  of  con- 
sequence. These  were  originally  destined  by  their 
founders  merely  to  entertain  a  certain  number  of  junior 
students  (generally  termed  scholars),  and  a  higher  body 
(named  in  most  cases  fellows),  and  furnish  them  with 
assistance  in  the  prosecution  of  their  studies  ;  while  the 
great  body  of  independent  student*  lodged  in  the  nu- 
merous halls,  and  attended  only  on  the  public  university 
lectures.  But  by  degrees  the  colleges  likewise  " 
i  for  independent  students,  under  the 


URANUS. 

in  the  foresU  of 


af  s>l 


of  the  fellows ;  the  halls  were  for  the  most  part  abandoned, 
lined  partook  of  the  collegiate  character ; 
in  the  modern  system  (which  has  subsisted  for  more 
i  two  centuries),  no  student  is  admitted  to  take  a 
university  degree  unless  he  ha*  completed  his  studies  in 
a  college,  or  collegiate  hall,  under  the  superintendence  of 
its  tutors.  Bat  the  original  division  into  independent 
and  foundation  students  still  subsists  ;  although  the  fel- 
lowships in  many  instance*,  instead  of  being  filled  up 
from  the  junior  foundation  members  in  each  college,  are 
left  open  as  prizes  for  the  competition  of  the  whole  uni- 
versity. The  degrees,  in  Oxford  and  Cambridge,  are 
differently  named,  or  arrived  at  in  different  succession, 
in  the  several  faculties  ;  but  degrees  in  theology  and 
medicine  can  only  be  obtained  after  the  acquisition  of 
certain  degrees  in  arts.  In  Spain,  the  universities  are 
arranged  on  a  system  somewhat  resembling  that  which 
prevails  in  England,  the  students  being  entered  of  their 
respective  college  in  each.  In  Germany,  as  in  England, 
the  earliest  universities  (Prague,  founded  in  13^H,  and 
Vienna,  in  IStto)  were  framed  on  the  model  of  that  of 
Paris.  Germany  has  now  a  far  more  numerous  list  of 
universities  than  any  other  country.  From  the  Bursie 
(charitable  establishments  resembling  our  collegiate 
foundations  for  the  benefit  of  poor  students)  was  derived 
the  term  Bursche,  by  which  the  students  of  these  uni- 
versities are  so  generally  known.  But  the  collegiate 
system  never  prevailed  in  that  country  as  among  our- 
selves. On  their  present  arrangement  (which  is  pretty 
similar  in  all.  Catholic  as  well  as  Protestant),  the  four 
faculties  are  retained.  Professors  in  the  various  branches 
are  appointed  by  government.  These  form  the  senate, 
at  the  head  of  which  is  the  prorector,  who  is  chosen  an- 
nually or  biennially.  Besides  these,  there  are  extraor- 
dinary professors,  who  receive  small  salaries ;  and  an 
inferior  class  of  licensed  teachers,  or  licentiates,  who 
receive  none.  The  professors  are  obliged  to  give  pub- 
lic lectures  in  the  branch  of  study  to  which  they  arc  ap- 
pointed ;  but  they,  as  well  as  the  other  two  classes,  may 
give  also  private  lectures  on  whatever  subject  they 
phase  ;  and  from  the  fees  of  attendance  at  these  their 
principal  income  is  derived.  The  student  i.  for  the  mo»t 
i»rt  left  at  liberty  to  attend  what  lectures  he  pleases ; 
but  licences  to  practue  various  professions,  benefices  in 
the  various  churches,  &c,  are  only  given,  especially  in 
Prussia,  to  those  who  have  studied  a  certain  number 
of  years  by  attending  lectures  in  the  requisite  branch  of 
study.  The  constitution  of  the  Scotch  Universities  has 
a  great  resemblance  to  those  of  Germany  ;  and  the  same 
observation  is  applicable  to  the  two  universities  esta- 
blished in  the  metropolis  within  the  last  few  years, 
—  Ixtndon  University  and  King's  College.  In  France, 
the  old  university  system  may  be  said  to  have  been  en- 
tirely done  away  with  by  the  Bevolution.  As  to  the 
universities  of  the  middle  ages,  see  Savigny,  Hut.  qf  Ro- 
man Law,  vol.  ill.  For  an  elaborate  delence  of  the  En- 
glish system,  see  Quart.  Rev.  vols.  lii.  lix.  The  history 
of  the  great  change  effected  iu  It  bv  the  substitution  of 
collegiate  for  professorial  instruction,  has  been  traced  in 
a  series  of  recent  papers  in  the  Edin.  Rev. 

UN P VOCALS,  or  SYNONYMS.  In  the  Aristo- 
telian Ix>gic  (as  used  by  the  schoolmen),  generic  words ; 
i.  e.  words  of  which  both  the  genus  and  the  difference 
f  many  different  species  :  e.  g.  the  genus 
Is  univocum  univocans  "  with  respect  to 
"  and  "  brute,"  both  of  which  are  comprehended 
any  definition  which  can  be  given  of  the  word 
"  animal,  and  are  called  with  reference  to  it  "  univoca 
univocata."  Universal  terms  are  also  such  as  have  only 
one  signification  ;  opposed  to  equivocal. 

UNMOOR.   To  take  up  one  of  the  two  anchors  by 
which  the  ship  is  moored. 
UPAS  TREE   (Upas,  the  Javanese  name),  is 
l27d 


plant 

neighbouring 

the  most  part  fabulous,  have  been  attached.   Upx  > 
authority  of  Dutch  writers.  It  has  been  assert**  uw  : 
is  a  most  deadly  poison,  employed  in  tbe  esaesMst 
criminals  ;  who  are,  however,  pardoned  if  they  nr  -< 
In  reaching  a  tree  and  bringing  back  its  venom    •  -. 
were  said  to  drop  dead  while  flying  over  it.  and  tb*  « . 
country  round  it  was  asserted  to  be  desolate*!  ^  i< 
J  pestilent  effluvia.    The  truth  is.  that  the  Upas  fw  j 
is  merely  a  tree  with  poisonous  secretions,  and  estau 
more;  there  is  nothing  deleterious  in  its  atxcot; v 
j  It  is  an  Urticaceous  plant,  called  A  attar  u  torzatr*,m 
I  is  very  nearly  related  to  the  fig,  some  of  whose  tyv  ■ 
are  also  deadly  poisons. 

UPHERS.    Iu  Architecture,  fir  poles  chiefly  ov* 
scaffolding ;  they  run  from  twenty  to  forty  feet  sn  kbfA 
and  from  four  to  seven  inches  in  diameter. 

U'PLANDS.     Lands  on  hills  or  steep  dedirtM. 
which  in  general  require  a  different  kind  of 
ment  from  lands  in  plains  or 
Uplands  are  generally  kept  in 

U'PUPA.  (Lat.  upup 
rostral  Passerine^blrds, 

can  be 

cpups)  is  an  occasional  but  rare 

T>RACHUS.  The 
from  tbe  base  of  the  urinary 
the  umbilical  cord. 

URA'NIA.    In  Mythology,  the  muse  of  A  strand- 
She  is  generally  represented  with  a  crown  of  stars. 1 
garment  spotted  with  stars,  and  holding  in  bet  left 
a  celestial  globe  or  a  lyre. 

URA'NIUM.  A  metal  discovered  by  Klaprta  - 
1789,  who  named  It  after  the  planet  Uranus.  dtsa-twrt 
about  that  time.  It  occurs  only  in  two  native  coniz- 
ations,—  the  peckbUnde  of  Saxony,  and  tbe  ursmtt , 
the  latter,  fine  specimens  have  been  found  in  Cornwall 
Little  is  known  of  the  properties  of  metallic  uraiutss  s 
appears  to  be  a  brittle  gray  metal,  of  the  specific  ri"" 
about  9.  From  the  experiments  of  Berselius  and  kri- 
we  deduce  the  number  217  for  its 


that  of  Its  protoxide  being  225.  and 
quioxide>  229.    The  salts  of  the  o% 


the 
of  potasaa  i 

in  them  a  very  characteristic  rich  brown  precipitate, 
unlike  that  formed  by  tbe  persalts  of  copper.    They  an 
also  precipitated  brown  by  infusion  of  galls. 

U'RANOSCOPUS.    (Gr.  «oe«m,  keawrm;  nun*.  / 
explore. )   A  genus  of  fishes  was  so  called  by  Ije:  « 
because  both  eyes  were  placed  on  the  superior  tart*  • 
of  the  head,  which  presents  a  nearly  cubical  form.  J: 
mouth  is  cleft  vertically  at  the  anterior  part  of  the  keu 
and,  like  the  eyes,  is  directed  upwards.    The  speor* 
of  this  genus,  commonly  called  *' 
to  the  Percotd  family  of  Acanthopterygian  Ashes  io  i 
Ichthyological  system  of  Cuvier. 

U 'RAN US.  (Gr.  m*m*t,  heaven.)  In  MytboW- 
a  divinity,  the  first  king  of  the  Atlantic  nation,  tod..' 
father  of  Saturn. 

Uranus.  In  Astronomy,  the 
belonging  to  our  solar  system.  The  I 
nus  from  the  sun  is  191S239.  that  of 
considered  as  unity,  whence  its  real  distance  is 
of  1*00  millions  of  miles.  Iu  sidereal  revolution" 
formed  in  about  H4  Julian  years.  The  orbit  is 
to  the  ecliptic  in  an  angle  of  only  46'  28-44" ;  and  tv 
eccentricity  of  the  orbit  Is  0-046679,  half  the  major  st  - 
being  taken  as  unity.  The  apparent  diameter  of  I  rat  ■• 
( which,  on  account  of  the  great  magnitude  of  its  orbu  r. 
comparison  of  that  of  the  earth,  undergoes  very  ' 
variation)  is  about  4"  ;  whence  tbe  real  diameter  of  tb? 
planet  must  be  about  55,000  miles,  or  nearly  four  sr-1  & 
naif  times  that  of  the  earth  ;  and  its  bulk  about  n$r~j 
times  that  of  the  earth.  Uranus  presents  tbe  appears;  or 
of  a  small  round  and  uniformly  illuminated  disk,  wak« 
rings,  belts,  or  discernible  spots.  From  analogy  we  »K* 
that  It  revolves  about  Its  axis  ;  but  of  this  there  is 
direct  proof:  the  great  distance  of  the  planet,  inderc 
precludes  our  obtaining  much  knowledge  of  it*  pimk*. 
state.  Two  satellites  at  least  are  known  to  attend'  I  tv 
nus.  Sir  William  Uerschel  thought  he  conk 
six  ;  but  the  existence  of  more  than  two  has 
clearly  made  out.   In  fact,  with  the  < 

those  of  Ui 


•! 


a  sight  of  in  tbe  solar  sysu* 
The  two  satellites  which  are  in  tome  degree  kn-r™ 
have  this  remarkable  peculiarity,  that,  instead  of  ad r*  ic- 
ing from  west  to  cast  round  the  centre  of  the  priaaan 
the  plane*  of  their  orbits  arc  nearly  perpendicular  to  t  . 
ecliptic,  and  their  motion  is  retrograde. 

Uranus  was  discovered  by  Sir  William  Hersehel.  at 
Bath,  on  the  13th  of  March,  I7H.  It  had  been  prrvtou-l 
observed  by  Flamsfced.  Bradley,  Mayer,  and  L«b.*.i 
but,  owing  to  the  inferiority  of  their  telescopes,  not  ■ 
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UREA. 

>f  these  astronomers  suspected  it  to  bo  a  planet.  Sir  W. 
ilerschel  called  it  the  Georgium  Sidus,  In  honour  of 
ieorge  HI.  Foreigners  for  some  time  called  It  the 
llcr9ckei  i  and  It  is  now,  in  some  English  works,  called 
he  Georgian.   See  Plahbt. 

TJKE'A.   A  peculiar  crystailizabU 
olution  in  the  urine.   When  dried  in 
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Jrea  Is  readily  soluble  in  water,  tasteless,  Inodorous;  and 
vhen  mixed  with  the  other  contents  of  the  urine  very 
•rone  to  putrefaction,  the  principal  result  of  which  is 
arhonate  of  ammonia.  Urea  has  been  artificially  ob- 
action  of  ammonia  on  cyanate  of  lead  ; 
is  precipitated,  and  colourless  crystals  of 
J  by  carefully  evaporating  the  solution. 
URE'DO.  (Las.  uro,  /  burn.)  A  genus  of  micro- 
scopical Fungi,  whose  presence  is  known  by  the  burnt 
ippcarance  of  the  part  they  infest.  They  consist  of  ex- 
remely  minute  hrown  spores,  which  multiply  with  great 
anidlty,  and  appear  to  injure  plants  by  absorbing  their 
iilces.  Smut  and  brand,  diseases  too  well  known  to  the 
araer,  are  caused  by  their  ravages.  Steeping  corn  in 
line-water  is  the  best  means  of  repelling  their  attacks. 

U'RETER.  The  membranous  tube  which  conveys  the 
trine  from  the  kidney  to  the  urinary  bladder. 

U'RE'THRA.  The  membranous  tube  or  canal  by 
rhtch  the  urine  Is  voided. 

L'KI  A.  A  genus  of  web- footed  birds,  belonging  to 
he  short-winged  family  Brachintteres  ot  Cuvier,  and, 
ike  the  rest  of  that  family,  admirable  divers.  The 
pedes  of  Uria  are  all  marine,  and  generally  known  by 
he  name  of  *'  Guillemots."  They  resort  In  vast  numbers 
o  breed  among  the  rocks  of  the  Orkney  and  Shetland 
isles,  and  are  a  source  of  profit  to  the  adventurous  tn- 
labttant*. 

URIC  ACID.  An  acid  peculiar  to  tho  urine  of  cer- 
ain  animals ;  it  Is  always  present  In  human  urine,  and 
n  the  excrements  of  many  birds  of  prey  and  of  ser- 
»ents.  especially  of  the  Boa  constrictor,  which  Is  voided 
n  white  nodules,  consisting  of  little  else  than  urate  of 
immonta.  Uric  acid  also  forms  one  of  the  commonest 
irietie*  of  urinary  calculi,  and  of  the  red  gravel  or  sand 
*  hich  is  voided  In  certain  morbid  states  of  the  urine. 
Pure  uric  acid  is  obtained  in  the  state  of  a  very  insoluble 
»hite  powder  by  digesting  powdered  uric  calculus,  or 
he  excrement  of  the  boa,  in  potash,  and  dropping  the 
olution  Into  weak  muriatic  acid:  the  precipitate  which 
alls  is  to  be  well  washed,  and  dried  at  2\'Jfi.  Its  moit 
listinctive  chemical  character,  by  which  it  is  at  once 
easily  recognized,  is,  that  when  moistened  with  nitric 
icid  and  heated  it  dissolves,  and  upon  evajioratlon  to 
Iryness  leaves  a  red  compound,  which,  upon  the  ad- 
tit  ion  of  a  drop  or  two  of  a  solution  of  caustic  a 
Kfomes  of  a  fine  crimson  (  purtmrate  of  ammonia ). 
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URINE. 

I  reposed,  he  brought  the  matter 
person  for  whom  he  consulted  i 
In  humility  and  revereno 
high  priest  then  fixed  his  eyes  on  the  pectoral,  and  those 
I  the  answer  shone  with  more  than 
were  significantly  raised  out  of  their 
So  when  David  inquired  of  God,  by  means  of  the 
urim,  whether  he  should  go  up  to  one  of  the  cities  of 
Judah,  three  letters  came  out  of  their  places  as  it  were, 
and  gave  the  answer. 

While  the  Hebrews  were  under  a  theocracy,  or  Immedi- 
ately governed  by  Jehovah,  It  was  necessary  there  should 
always  be  means  at  hand  to  consult  him  ;  but  when  this 
theocracy  ceased,  and  the  kingdom  became  hereditary 
in  the  person  and  family  of  Solomon,  and  Israel  became 
divided  into  two  monarchies,  under  Rehoboam  and 
Jeroboam,  the  consulting  of  the  urlm  and  thumraiin 
apitears  to  have  ceased. 

URINE.  (Gr.  sfMtari  to  rush  oitt.)  The  fluid  secreted 
by  the  kidneys,  whence  It  passes  by  the  ureters  into  tho 
bladder,  'lhe  variable  appearance  of  the  urine  an- 
nounces, even  to  the  casual  observer,  corresponding 
fluctuations  in  it*  composition ;  these  havo  long  oeen 
studied  by  physicians  and  medical  chemists,  as  furnishing 
useful  prognostics  in  disease.  The  chemical  analysis, 
however,  of  the  urine  Is  attended  by  many  difficulties, 
chiefly  arising  out  of  the  great  number  of  different  sub- 
stances which  are  found  in  it,  the  variations  in  quantity 
and  quality  to  which  they  are  liable,  and  the  facility  with 
which  they  are  modified  by  the  analytical  reagents  which 
it  is  necessary  to  employ.  The  substances  always  found 
in  healthy  urine  are  water ;  carbonic  acid  ;  phosphoric 
acid,  or  superphosphate  of  lime ;  uric  acid,  or  supcrurate 
of  ammonia;  phosphates  of  lime,  soda,  magnesia,  and 
ammonia ,  sulphate  of  soda ;  chloride  of  sodium  (com- 
mon salt)  ;  urea,  albumen,  and  mucus ;  colouring  and 
odorous  matter.  To  these  may  probably  be  added  fluoric, 
benzole,  and  lactic  or  acetic  acids ;  gelatine  ;  acetate  of 
ammonia ;  sulphate  of  potassa ;  fluoride  of  calcium  ;  mu- 
riate of  ammonia;  sulphur;  silica.  In  certain  diseases 
other  products  make  their  appearance,  which  are  not 
discoverable  in  healthy  urine ;  such  as  oxalic  acid,  or 
oxalate  of  lime  ;  nitric  acid  ;  sugar  ;  carbonate  of  lime  ; 
cystic  oxide  ;  and  occasionally  some  anomalous  organic 
the  nature  of  which  has  not  been  very  satis  - 


compounds 
factorily  ascertained. 

It  Is  almost  Impossible,  in  consequence  of  the  circum- 
stances above  mentioned,  to  give  a  correct  notion  of  the 
relative  proportions  of  the  component  parts  of  healthy 
urine  ;  but  the  following  statement,  from  Bersellus,  will 
serve  to  give  an  idea  of  the  average  composition  of  this 
complicated  fluid. 

Water  ......  933  00 

Urea    -        -        -        -        -        -  3010 

Sulphates  of  potash  and  soda          -         -  6  87 

Phosphate  of  soda  and  of  ammonia  •        •  4*5!) 

Chloride  of  sodium    ....  4-45 

Muriate  of  ammonia   -  1-50 
Free  lactic  acid  (acetic  ?) " 

I*actate  of  ammonia       [-               .         -  17*14 
Animal 
Earthy 


1-00 


1000-00 


U'RIM.  A  word  connected  in  its  signification  with  the 
ing  the  plural  of  the  Hebrew  aur,  a 
>  i  whence  it  has  come  to  signify  fire. 
1  Is  the  plural  of  thorn  or  Urn,  means 
ulness  or  perfection.  See  Wilkinson's  Ancient  Egyptians, 
u  to  the  connection  of  this  word  with  the  title  of  the 
Egyptian  god  Thauth,  or  Thoth. 

The  two  words,  conjointly,  signify  light  and  perfection; 
>ut  the  Septuagint  render  it  literally  ir,X**rn mm  >. '-. . * . 
Manifestation  and  truth.  The  urim  and  thummim  were 
he  precious  stones  on  the  high  priest's  breastplate, 
•  hicn  made  known  the  will  of  Goo  by  casting  an  ext- 
raordinary lustre,  and  thereby  manifested  the  success  of 
ivents  to  those  who  cousulted  them. 

The  high  priest  alone  could  officiate  at  this  solemn 
eremony ;  and  the  urim  was  to  be  consulted  only  at  the 
n  stance  of  public  persons,  such  as  the  king,  the  presl- 
lent  of  the  sanhedrim,  and  the  general  of  the  Israclitish 
irmy  ;  and  only  on  such  public  matters  as  related  to  the 
rotnmon  interest  of  the  twelve  tribes. 

The  manner  in  which  the  high  priest  consulted  the 
irim  was  as  follows :  —  Having  entered  Into  the  sanc- 
uary  or  holy  place,  being  fully  invested  with  his  robes 
ind  breastplate,  and  with  his  face  turned  towards  the 
»rk  of  the  covenant,  upon  which  the  divine  presence  1 
1277  i 


When  the  urine  Is  in  a  healthy  state,  there  are  many 
circumstances  of  mind  and  body  which  materially  In- 
fluence its  appearance  and  quantity.  It  is  often  little 
else  than  water,  as  after  very  copious  draughts  of  diluting 
and  diuretic  liquids  ;  at  other  times  it  is  saturated  with 
its  solid  contents,  and  even  deposits  part  of  them  as  it 
cools.  If  turbid  at  the  time  it  is  voided,  it  may  al  ways  be 
considered  as  In  a  morbid  state.  Sometimes  it  contains 
foreign  matters  which  have  been  taken  as  medicine  or 
food.  The  peculiar  odour  Imparted  to  it  by  asparagus, 
the  colour  by  spinach,  rhubarb,  Ac,  and  the  passage  of 
certain  saline  substances  by  the  kidneys,  are  familiar 
cases  of  these  modifications  to  which  the  urine  Is  subject. 
The  daily  average  voided  under  ordinary  circumstances, 
by  healthy  individuals,  is  not  less  than  30  nor  more  than 
40  ounces ;  and  its  specific  gravity  should  not  exceed 
1030 ;  though  in  some  cases  of  disease,  as  in  diabetes,  and 
occasionally  in  some  diseases  of  the  liver  and  of  the  kid- 
neys (as  in  cases  of  albuminous  urine  described  by 
Dr.  Bright!  It  rises  to  1040.  The  usual  average  \% 
1020.  It  always  reddens  the  vegetable  blues  which  In. 
dtc.ite  free  acid.  In  cases  of  suppressed  perspiration  its 
quantity  is  usually  increased ;  and  In  hot  weather,  and 
when  the  perspiration  Is  copious,  It  is  diminished,  for 
It  Is  one  of  the  great  outlets  of  mere  water  from  the 
system.  We  may  also  observe,  that  a  large  quantity  of 
nitrogen  is  thrown  off  by  the  same  channel,  for  that 
institutes  20  per  cent,  of  urea. 
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Urinary  Calculi.  —  When  the  uric  add  of  the  urine, 
which  wc  have  already  stated  to  be  one  of  its  most  in- 
soluble contents,  is  secreted  in  any  extraordinary  pro- 
portion, it  is  patted  in  a  solid  state,  generally  in  minute 
red  crystals,  or  red  sand  ;  and  these  not  unfrequently  ag- 
glutinate, to  as  to  form  small  calculi  from  the  site  of  a 
pin's  head  upwards.  These,  (Kitting  with  more  or  lest 
pain  from  the  kidney  along  the  ureter  into  the  bladder, 
ice  what  is  termed  a  fit  of  gravel ;  and  If  one  or 
of  them  remain  in  the  bladder,  it  then  increases  in 
too  large  to  be  ] 

of  this*  nucleus  wiu'b? 
cording  to  the  state  of  the  urine  ;  but  If  the 
formation  of  uric  acid  continues,  that  substance  will  fre- 
quently be  deposited  upon  it  in  successive  layers,  and  It 
will  sometimes  thus  attain  a  considerable  size,  and  consist 
almost  entirely  of  uric  acid.  But  if  the  uric  attack  in 
the  kidney  is  transient,  the  small  uric  calculus  in 
the  bladder  usually  becomes  encrusted  with  a  white 
deposit,  composed  of  ammonio-tnagnesian  phosphate,  per- 
haps with  more  or  less  phosphate  of  lime,  this  mixture 
forming  what  has  been  termed  the  fusible  calculus  ;  and 
this  gives  rise  to  a  second  and  frequent  species  of  urinary 
calculus,  namely,  that  in  which  a  uric  nucleus  is  en- 
veloped in  the  phosphates.  The  natural  tendency  of  the 
urine  it  to  deposit  the  above-mentioned  difficultly  so- 
luble phosphates  upon  any  extraneous  matter  or  nucleus 
which  may  chance  to  be  in  the  bladder  ;  but  the  rapidity 
with  which  it  is  deposited  Is  very  different  in  different 
individuals,  and  accordingly  the  increase  in  size  of  such 
a  calculus  is  sometimes  very  slow,  and  sometimes  ex- 
tremely rapid  ;  and  as  the  violence  of  the  symptoms 
generally  depend*  (hut  not  always)  upon  the  size  of  the 
concretion,  they  will  be  subject  to  great  consequent  ir- 
regularity. It  does  occasionally  happen  that  calculi  are 
formed  in  the  bladder  independent  of  any  morbid  state 
of  the  urine  itself,  or  of  any  uric  nucleus  sent  down  from 
the  kidneys ;  but  these  caset  are  rare,  and  appear  to 
depend  upon  the  accumulation  of  sand  and  mucus  in 
certain  disordered  states  of  the  bladder,  which  Is  gra- 
dually indurated  into  a  nucleus,  and  which  then  goes  on 
to  increase  in  the  phosphates  ;  so  that,  on  cutting  such 
a  calculus  through  the  centre,  we  do  not,  as  in  the  ma- 
jority of  cases,  observe  a  uric  nucleus,  but  the  whole  con- 
cretion is  white  and  more  or  lest  crystalline,  and  usually 
consists  of  little  else  than  axnmonio-magneslan  phos- 
hate.  This  outline  of  the  formation  of  calculi  Includes 
y  far  the  greater  number  of  cases ;  but  it  occasionally 
happent  that  not  only  the  nucleus,  but  the  bulk  of  the 
stone,  is  made  up  of  oxalate  of  lime,  a  substance  which  we 
above  alluded  to  as  not  belonging  to  healthy  urine. 

come  direct  from  the  kidney,  they  often 
th.  and  look  almost  like  a  hempseed  ; 
carefully  examined,  arc  found  to  be  a  Con- 
or little  rounded  particles ;  but  when  they  have 
in  the  bladder,  they  are  then  generally  rough 
and  dark  brown  on  the  exterior,  whence  they  have  ac- 
quired the  name  of  mulberry  calculi.  Another,  and  more 
rare  substance,  which  forms  gravel  and  calculi,  is  the  cys- 
tic oxide  ;  and  in  some  very  rare  caset  small  concretions 
of  carbonate  t\f  time  have  been  voided,  most  probably  ori- 
ginating in  the  prostate  gland.  Lastly,  minute  grains  of 
silica  ure  said  to  nave  been  detected  in  the  urine,  and  this 
substance  has  also  been  found  in  calculi ;  but  it  is  rare, 
and  in  small  quantity.  In  concluding  this  sketch  of  the 
history  of  the  urine  and  urinary  calculi,  we  cannot  too 
strongly  insist  upon  the  importance  of  attending  to  the 
early  symptoms  of  the  disease,  and  to  its  first  announce- 
ment, which  generally  consists  in  habitual  turbidness 
and  deposits  in  the  urine.  All  persons  are  subject  to  oc- 
casional appearance*  of  this  kind ;  but  when  they  are 
constant,  they  ought  to  be  considered  as  alarming  in- 
dications of  further  mischief.  These,  in  their  early  stages, 
are  almost  always  curable,  cither  by  diet,  medicine,  or 
both  ;  but  when  once  a  stone  has  formed  in  the  kidney 
or  bladder,  all  hope  of  its  removal,  except  by  an  opera- 
tion (and  even  that  not  admissible  in  the  case  of  kid. 


t 


is  vain,  nothing  having  been  yet  disco- 
vered to  which  the  term  solvent  it  properly  applicable. 
The  removal  of  the  stone  from  the  bladder  is  effected  by 
operation  in  two  ways :  either  by  an  Incision  Into  the 
bladder,  and  the  removal  of  the  stone  by  a  forceps,  —  this 
constitutes  lithotomy  ;  or  by  Uthotrity,  in  which  certain 
instruments  arc  introduced  by  the  urethra,  so  as  to  grasp 
the  stone,  and  enable  the  operator  to  reduce  it  to  frag- 
ments sufficiently  small  to  allow  of  being  voided  by  the 
usual  passage. 

URN,  in  Mosses,  is  the  hollow  urn  in  which  the 
tporet  or  false  seeds  are  lodged. 

UKN,  CINERARY  or  SEPULCHRAL.  (Lat.  uro, 
I  bum.)  A  species  of  vase -used  among  the  ancients  to 
receive  and  preserve  the  ashes  of  the  dead.  The  form 
of  the  urn  was  derived  by  the  Romans  from  Greece  ;  but 
the  Greeks  did  not  employ  their  urns  for  sepulchral  pur- 
poses. Among  the  Romans  these  vessels  were etpecl ally 
ated  to  retaining  Ihe  ashes  of  the  dead.  Similar 
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vessel*  were  used  by  the  ancient  Teutonic  arid  Starr* 
tribes,  who  likewise  burnt  their  dead .  Sir  T.  Brows . 
celebrated  work,  Hydrtolaphta,  or  L'rm  Bursal,  ceeata 
a  strange  collection  of  learned  fragment*  and  stub- 
sophical  reflections  on  this  subject.  Numerous  deters- 
tiont  of  cinerary  urns,  both 
vered  at  diffi 
in  the  Archa-ologia, 

UROCE'RATA.  (Gr.  tut*.,  a  tail,  and  ustjms,  ehsrs 
The  name  of  a  tribe  of  Tertbrantia.  or  boring  Hir~ 
nopteruut  insects,  in  which  the  terebra  or  borer  s*  c? 
females  is  sometimes  very  long 
posed  of  three  filamentary 


I 


U'RODELEB,  UrodeUt.  (Gr. 
Jest.)  The  name  of  that  tribe  of  ('adurtbraocfcUer  Bus* 
chian  reptiles  which  preserve  the  tail  through  ail  tir 
stages  or  their  existence. 

URO'PTERANS,  Uroptera.    (Gr.  and 
a  wing.)   The  name  of  a  family  of  Aniphip»*ioj»  i  r^ 
taceans,  including  those  in  which  the  tail  is  termia*-- 
by  enlarged  appendages  in  the  shape  of  lias. 

UROPY'GIUM.  (Gr.  n^a.,  a  tail,  and  «vy»,  bekmi 
The  base  of  the  tail  in  mammals  and  birds. 

URO'SCOPY.  The  judgment  of  diseases  foci-iK 
upon  an  inspection  of  the  urine. 

U'RSA  MAM  ui;.  The  Great  Bear  ;  ooe  of  the  far  j- 
eight  constellations  of  Ptolemy,  in  the  northern  bets- 
sphere,  and  near  the  pole.  It  is  often  alluded  to  ;e  *? 
most  ancient  histories,  sacred  and  profane,  under  ts» 
various  denominations  of  Arctos.  Bootes.  Helix.  CsMku. 
Megisto,  the  Waggon,  the  Plough.  It 
very  conspicuous  stars,  called  scptcrntrioncs , 
septemtrio,  the  north. 

URSA  MINOR.    The  Letter  Bear  ;  also  one  cf 

the  Greeks  ^ui^roMhaUsrtheSi'a'rSf  TbTp-ut 
star  is  in  this  constellation. 

U'RSULINES.  In  Ecclesiastical  History,  an  ororr 
of  nuns,  of  which  the  origin  is  ascribed  to  Angela  di  Bre- 
scia, about  1537 ;  but  which  derived  its  name  from  >t 
Ursula  (a  lady  of  the  family  of  Benincasa  at  Napte 
The  Ursullnes  were  bound  to  perform  rharit-ibV  oft*-*-, 
to  the  tick,  poor,  and  penitent.  They  were  erected  *«■» 
an  order  by  Gregory  XIII..  in  1577,  at  the  solscstattoa  oi 
St.  Charles  Borromeo.  They  take,  in  addition  tm  Uk 
three  ordinary  vows,  a  fourth,  — to  devote  themsebe.  l 
education.  (See  Waddington,  History  of  the  tatm-Ji 
p.  401.) 

U'RSUS.   (Lat.  ursus,  a  bear.)   A  genus  of  Plaxti- 
grade  Carnivore  in  the  system  of  Cuvier, 
those  species  which  have  three  large  tubcreulate 
on  each  side  of  both  jaws,  the  anterior  lower 
posterior  upper  one  being  the  largest, 
ceded  by  a  tooth  a  little  more  trenchant,  i 
carnassial  tooth,  and  by  a  i 
molars.    In  t 


limbs,  and  a  very  short  t-ul :  tbe  car- 
tilage of  the  nose  is  moveable,  and  sometime*  very  k<ci. 
as  in  the  labiated  bear,  commonly  called  the  ursine  tfati. 
The  beart  of  the  northern  regions  pass  Use  winter  b  * 
state  of  somnolency  In  dens  or  other  hiding  places,  a&i 
it  is  in  these  retreats  that  the  female  brings  forth  u*r 
young.  Tbe  species  best  known  are  the  common  bro*^ 
bear  (  Ursus  arctos),  the  bUek  bear  (  Ursus  At 
the  grisly  bear  iLrsus  Jerox),  the  polar  bear  (fl 
maritimus),  the  Ursus  labtatus,  Ursus  Thtbctuuus.  f 
Malayanus,  and  Ursus  Synacus. 

I  UTICA'CK.E  (Lat  urtica,  the  nettle \,  form  \  •> 
large  and  natural  order  of  plants,  with  apetalous  flower*,  x 
lenticular  simple  fruit,  ami  a  seed  whose  etnbrro  aJwxjt 
directs  Its  radicle  towards  the  top  of  the  cavity.  Tfe* 
ttinging  propertiet  of  the  common  nettle  are  part  ictpsf ei 
in  by  many  others  whose  acridity  is  intense.  Others  srr 
provided  with  a  poisonous  juice,  which  in  its  most  I 
centrated  form  gives  the  upas  tree  of  Java  its  i 
qualities.  A  narcotic  principle  is  highly  d 
hemp,  and  the  toughness  of  the  fibre  of  that 
in  many  others  of  the  order.    Nevertheless  the  hr 

.  and  hops,  in  which 


and  even  the  milk  tree  of  the  < 
feeds  the  natives  of  tbe  country,  is  an  Ur 
Many  species  furnisn  caoutchouc,  wl ' 
is  of  the  finest  quality. 

URTICARIA.   See  Nettle  Rami. 

U'SANCE.  In  Commercial  Law.  A  foreign  bill  is  often 
drawn  at  one,  two,  or  more  "  usance*,"  meaning  toeret  r 
certain  periods  of  time  which  It  is  the  usage  of  the  coun- 
tries between  which  the  bills  are  drawn  to  allow  for  pay- 
ment thereof.  Thus,  the  "  usance  "  between  Loodon  and 
Paris  is  one  calendar  month  ;  a  bill  drawn  here  "  at  ooe 
usance,"  on  the  2d  January,  is  payable  there  on  the  Mis 
February,  allowing  three  days  of  grace. 

USE,  In  Unoriginal  sense,^signified  ^^^"''j^^'^ 
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USUCAPTION. 


.  was  in  another,  ll  tu  very  nearly  the 
trust  of  the  present  day,  and  created  in  the 
following  manner:  — The  owner  of  land  conveyed  It  by 
rcoflment  to  tome  friend,  on  the  understanding  that  the 
"eoffee  should  hold  It  for  the  sole  use  and  benefit  of  the 
Voffor,  or  such  persons  as  he  might  nominate.  In  this 
aay  the  seisin  or  legal  property  of  the  land  became  vested 
n  the  feoffee  to  uses  as  trustee  ;  while  the  feoffor,  or  other 
>erson  nominated  by  him,  who  was  called  the  cestui  que 
isc,  had  the  substantial  use  and  enjoyment  of  it.  1  he 
implicity  of  the  common  law,  however,  recognised  but 
me  person  in  connection  with  the  soil,  namely,  its  real 
>wncr,  and  repudiated  the  idea  of  any  use  as  separated 
rora  the  seism  ;  so  that  if  the  trustee,  abusing  the  confi- 
lence  placed  In  him,  refused  to  let  cestui  que  use  take 
he  rents  and  profit*,  there  was  no  redress  for  the  griev- 
But  the  Court  of  Chancery,  as  a  court  of  equity. 


onsidered  the  agreement  entered  into  by  the  trustee  as 
tinding  on  his  conscience ;  and  after  calling  on  him  by 
vrit  of  subpoena  to  appear  and  make  a  disclosure  on  oath 

i  him  to  perform 


•f  the 
t. 

The  system  of  uses  was  transplanted  from  the  civil 
aw,  and  introduced  into  this  country  about  the  time  of 
2d  ward  III.  by  the  ecclesiastics,  who  procured  convey - 
.nces  to  be  made,  not  directly  to  themselves,  but  to  lay 
tersons  as  trustees  for  them,  in  order  to  evade  the  statutes 
<(  mortmain.  Once  known,  it  was  generally  adopted  ; 
nd  though  crushed  in  its  infancy,  so  far  as  regarded  rc- 
igious  bouses,  continued  to  flourish  without  disturbance 
n  other  respects,  and  was  found  admirably  adapted  to 
be  wants  and  convenience  of  the  people  at  large  in  soft- 
ning  the  rigours  of  feudal  tenure,  and  facilitating  the 
1  irnatlon  and  settlement  of  property.  The  laws  and 
olicy  of  feudal  tenure  required,  the  vassal  to  render  cer- 
ain  fruits  and  service*  to  his  lord ;  and  if  these  were  not 
uly  rendered,  or  any  act  were  done  in  derogation  of  the 
ord's  title,  the  estate  was  forfeited.  The  tenancy  of 
he  freehold  could  not  be  interrupted  or  suspended  for 
n  instant ,  and  to  every  transfer  of  it  actual  and  public 
el i very  of  possession,  In  the  presence  of  witnesses,  and 
ccompanicd  by  much  solemn  ceremonial,  was  absolutely 
^dispensable;  so  that  the  lord  might  always  have  some 
erson  to  perform  the  services  due  to  him,  and  always 
now  with  certainty  who  that  person  was.  The  lord  was 
ntitled  to  sell  his  ward  in  marriage,  to  take  the  profit*  o( 
he  land  during  the  wardship,  and  on  the  descent  or  alien- 
tion  of  the  land  heavy  fines  were  payable  to  him.  The 
enant  had  no  power  of  directing  the  destination  of  the 
ind  by  will ;  such  a  mode  of  disposition  would  at  once 
ave  been  wanting  in  notoriety,  and  have  deprived  the 
jrd  of  his  fruits  upon  a  descent. 

When,  however,  the  equitable  interest  in  land,  as  dis- 
Inguished  from  the  legal  property  in  it,  became  recog- 
ized  and  enforced  in  the  Court  of  Chancery,  the  principal 
ardshipt  of  tenure  were  easily  avoided.  A.  conveyed 
Mid  to  B.  to  A.'a  own  use;  the  terms  upon  which  B. 
ook  the  land  were  said,  in  equity,  to  affect  his  con- 
c  ir nee,  and  to  Impose  upon  him  a  moral  obligation  to 
lilfil  them  honestly.  But  it  was  in  equity  only  that  A. 
ad  any  claim :  there  he  might  call  upon  B.  to  allow 
iin  to  take  the  profits  of  the  land,  and  to  make  such 
imveyances  of  it  as  he  might  from  time  to  time  direct, 
it  law  A.  had  no  control  over  or  connection  with  the 
ind  any  longer  remaining  to  him.  His  use,  therefore, 
I  together  evaded  the  grasp  of  tenure,  which  rested  en- 
Irely  upon  the  common  law.  It  was  held  of  no  one  ,  it 
raa  the  creature  of  his  own  declaration,  operating  upon 
lie  conscience  of  the  person  in  whom  he  confided.  It 
light  be  transferred  at  any  time  without  any  public  so- 
;tnnities  by  a  s.vr<-t  declaration.  At  U\*  A.  BOOM  MM 
arve  out  for  himself  a  portion  of  the  whole  fee,  and 
mi t  the  residue  of  it  to  others,  without  first  of  all  going 
ti  rough  all  the  formalities  of  a  conveyance  to  B.,  and 
hen  taking  back  a  reconveyance,  with  the  same  formal - 
Jea,  of  that  portion  of  the  fee  which  be  might  wish  to 
etain  to  himself.  Husband  and  wife  being  one  person 
i  law,  he  could  not  carve  out  a  portion  for  her  without 
onveying  to  B.,  in  order  that  B.  might  afterwards  con- 
ey to  her.  He  could  not  convey  the  fee,  or  any  portion 
f  it,  to  B.  ;  so  that  it  should,  on  the  happening  of  any 
nt,  or  the  expiration  of  any  named  period, 
wholly  or  in  part  from  hira  to  any  other 
could  not 


convey  to  B.  at  all  without 
iving  him  immediate  possession  :  a  conveyance  to  him 
i  future,  as  from  Christmas  next,  would  have  been  al- 
^frether  void.  He  might,  however,  resortiug  to  equity, 
nd  making  a  declaration  of  the  uses  to  whirh  he  wished 
is  property  to  be  applied,  effect  all  these  and  innumer- 
ble  other  arrangements  by  a  single  stroke  of  the  pen,  or 
mere  breath.  The  use,  emancipated  from  the  common 
aw,  had  such  a  suppleness  and  pliability  as  almost  to 
cenmmodate  itself  to  his  very  whims.  He  might  dispose 
f  it  by  will,  or  It  would  descend  to  his  heirs  in  the  course 
f  the  common  law ;  but  no  fine  was  payable  upon  its 
escent.  It  was  not  liable  either  to  dower  or  to  curtesy  ; 
£  was  not  ex 
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Lord  Bacon  accordingly  complains,  that  it 
many  of  their  Just  and  reasonable  rights.  A 
had  cause  to  sue  for  land  knew  not  against  whom  to 
bring  his  action,  or  who  was  the  owner  of  it.  The  wife 
was  defrauded  of  her  thirds  ;  the  husband  of  his  curtesy  ; 
the  lord  of  his  wardship,  relief,  heriot,  and  escheat ;  the 
creditor  of  his  extent  for  debt ;  and  the  poor  tenant  of 
his  lease."  To  remedy  these  and  other  Inconveniences, 
the  statute  37  Henry  8.  c.  10.  was  passed,  usually  called 
the  Statute  of  Uses  ;  which  enacts,  that  when  any  person 
shall  be  seised  of  lands  to  the  use,  confidence,  or  trust  of 
any  person,  he  shall  thenceforth  be  seised  and  possessed 
of  the  land  of  and  in  the  like  estate  as  he  had  in  the  use, 
trust,  or  confidence. 

The  statute  thus  executed  the  use,  as  It  is  called,  by 
transferring  it  into  possession,  and  doing  away  with  the 
distinction  between  the  beneficial  interest  and  legal  pro- 
perty in  land.  Whoever  had  the  use  had  now  also  the 
legal  c»tate.  Thus  the  use  was  not  abolished,  according 
to  the  probable  intention  of  the  legislature,  but  merely 
annexed  to  and  incorporated  with  the  legal  estate;  to 
which,  therefore,  it  now  superadded  alt  the  convenient 
ductility  of  Its  own  nature.  It  had  no  longer  a  merely 
precarious  existence  in  equity,  but  a  firm  locus  standi  In 
courts  of  law.  It  was  shorn,  indeed,  of  many  of  its  old 
privileges,  such  as  exemption  from  dower,  curtesy,  and 
forfeiture :  but  for  this  loss  there  was  soon  contrived  a 
remedy.  The  judges,  in  their  narrow  construction  of  the 
statute,  decided  that  its  provisions  did  not  extend  to  a 
use  limited  upon  a  use,  as  their  phrase  was.  Accordingly, 
on  a  feoffment  to  A.  and  his  heirs,  to  the  use  of  B.  and 
his  heirs,  to  the  use  of  (or  in  trust  for)  C.  and  his  heirs  ; 
they  held  that  the  statute  clothed  the  first  use  with  the 
legal  ownership,  and  that  the  second  was  a  nullity.  But 
as  it  was  quite  clear  that  C,  and  not  B.,  was  the  person 
intended  to  enjoy  the  estate,  this  verbal  pedantry  of  the 
common  law  judges  drove  C.  into  the  Court  of  Chancery 
for  relief,  where  he  was  immediately  received  as  the  sub- 
stantial cestui  que  use ;  and  the  use  which  the  statute  had 
been  in  law  held  not  to  execute  was  considered  a  valid  trust 
in  equity.  Thus  by  limiting  two  uses  successively  instead 
of  one  only  as  before  the  statute,— by  making,  in  fact,  the 
conveyance  only  three  words  longer  than  had  been  cus- 
tomary, the  equitable  interest  and  the  legal  estate  were 
again  disunited,  and  the  use  under  its  new  name  of  trust 
was  as  popular  and  available  as  ever.  In  this  manner 
the  destructive  qualities  of  the  statute  are  virtually  re- 
pealed, whUe  its  creative  qualities  are  to  this  day  In  full 
operation  ;  and  the  legislature,  instead  of  paralyzing  the 
use,  has  only  given  new  form  and  flexibility  to  the  legal 
estate. 

Uses  are  of  various  kinds. 

An  executed  use  is  one  to  which  the  statute  applies  by 
annexing  to  it  the  legal  ownership.  That  to  which  the 
statute  does  not  apply  is  called,  as  has  been  already  men- 
tioned, a  trust. 

Secondary  or  shifting  use  is  one  which  takes  effect  in 
derogation  of  a  use  previously  limited,  as  in  a  conveyance 
to  A.  to  the  use  of  B. ;  and  it  C.  shall  return  from  Home 
or  pay  B.  a  certain  sum  of  money,  then  to  the  use  of  C. 

Springing  use  is  one  limited  to  arise  on  a  future  I 
where  no  preceding  use  ItHmtoA^ 

derog^lon*  of^  a^toA*.  for^ife^ 

and  afterwards  to  his  unborn  son. 

Resulting  use.  When  the  use  limited  expires  or  can- 
not vest, -it  Is  said,  either  after  such  expiration  or  during 
such  impossibility,  to  result  back  to  the  grantor ;  as  on  a 
conveyance  by  A.  to  tbe  use  of  his  intended  wife  for  life, 
then  to  her  eldest  son  in  tail:  here,  until  the  marriage, 
tbe  use  results  back  to  A. ;  or  results  to  him  in  fee  in 
the  event  of  his  wife  dying  without  issue. 

U'SHER.  (Probably  from  the  Fr.  huissler.)  An  offi- 
cer who  has  the  care  of  the  door  of  a  court  or  hall.  &c. 
In  the  court  of  England,  he  is  an  officer  of  considerable 
rank,  whose  business  it  is  to  introduce  foreign  ambas- 
sadors or  other  high  strangers  to  the  sovereign. 

USQUEBAUGH.  A  strong  compound  liquor,  made  in 
greatest  perfection  at  Drogheda  in  Ireland.  Brandy  or 
other  spirits,  raisins,  cinnamon,  cloves,  and  various  other 
spices  are  its  ingredients. 

USTRI'NUM,  or  USTRI'NA.  (Lai.  uro,  /  burn.) 
In  Roman  Antiquities,  a  public  burning-place,  enclosed 
by  walla,  in  which  bodies,  mostly  of  the  poorer  sort  of 
people,  were  consumed.  An  ustrinum.  according  to 
Montfaucon,  was  square,  and  In  compass  about  300  feet. 
In  tbe  Arckxologio  (vol.  xxvl.)  will  be  found  a  detailed 
account  of  the  site  of  one  recently  discovered  in  Cam- 
bridgeshire, which  appears  to  have  been  of  rather  large 
dimensions. 

USTULATION.  (Lat.)  A  term  of  old  Pharmacy, 
implying  tbe  gradual  desiccation  and  torrefactlon  of  sub- 
stances. 

USUCA'PTION.   In  Civil  Law,  the  acquisition  of 
In  any  thing  by  possession  and  enjoyment  for  a 

; 


y  in  any 
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USUFRUCT. 

mom  with  prescription,  although  lotnt  have 
the  um  of  the  former  term  to  moveables  only. 

U'SUFRUCT,  in  the  Civil  Law,  is  defined  to  be 
the  right  of  enjoying  indefinitely  something  belonging  to 
another  without  diminishing  its  substance.  Usufruct 


differs  from  us*  :  because  he  who  has  the  use  of  a  thing 
can  only  enjoy  ft  personally,  whereas  the  right  of  him 
who  has  the  usufruct  is  alienable,  and  may  be  granted, 
sold,  or  hired  to  another.  Usufruct  may  be  constituted 
toy  contract,  by  will,  by  judgment  of  a  court 
e  judge.  In  effecting  a  division  of  common 

ruct'to  one,  and 
the  thing  to  another),  and  by  operatioo  of  law.  Usu- 
fruct is,  properly  speaking,  confined  to  things  real,  and 
to  Incorporeal  rights  (whether  they  would  be  termed 
real  or  personal,  according  to  the  division  of  our  law), 
such  as  debts  ;  but  a  sort  of  usufruct  (quasi  usufruct) 
may  exist  in  things  liable  to  be  consumed  by  use.  The 
division  between  the  fruit  (which  belongs  to  the  usu- 
fructuary), and  the  thing  Itself  (which  belongs  to  the 
proprietor),  affords  room  for  a  great  variety  of  legal  dis- 
tinctions. Usufruct  may  be  extinguished  in  several  ways : 
by  the  death,  natural  or  civil,  of  the  usufructuary;  by  loss ; 
by  prescription,  the  right  being  extinguished  if  disused 
for  a  certain  period  ;  by  forfeiture,  where  the  usufructuary 
abuses  his  right ;  by  expiration  of  time,  if  the  usufruct 
have  been  granted  for  a  term  ;  and  by  the  union  of  the 
usufruct  with  the  property  in  the  same  hands. 

U'SURY.  The  taking  of  interest  for  money:  from 
the  Latin  word  usura.  The  Jews  were  forbidden  by  the 
law  of  Moses  to  exact  interest  from  one  another.  By  the 
old  Roman  law  of  the  twelve  tables,  the  rate  of  * 


strictly  one  per  cent,  a  month  ; 
by  some  to  have  amounted  to  twelve,  by  others  to  ten 
per  cent.  In  the  year.  Interest  was  also  computed  In  the 
following  manner  :  —  Usura  unciaria,  being  the  lowest 
term,  one  per  cent.,  or  one  twelfth  of  the  usura  ccnte- 
sima ;  usura  semis,  or  semis,  half  the  centesima  (six 
per  cent.)  ;  bes,  quadrans,  quincunx,  Ac,  two  third  parts, 
a  quarter,  a  fifth  of  the  centealma  (eight,  three,  two 
per  cent. ).  The  Roman  laws  against  exce»sive  usury  were 
frequently  renewed,  and  constantly  evaded  ;  but  the  same 
principle,  additionally  sanctioned  by  mistaken  religious 

3 unions,  pervaded  the  laws  of  all  countries  in  which  the 
vll  jurisprudence  prevailed.  The  amount  of  legal  in- 
terest has  been  fixed  by  various  statutes  in  England.  In 
the  reign  of  Henry  VIII.  ten  per  cent,  was  allowed  ;  by 
21  J.  I.,  8  per  cent. ;  by  12  C.  2.,  6  per  cent. ;  by  12  Ann. 
6  per  cent.  All  contracts  made  for  the  payment  of  any 
principal  to  be  lent  on  usury  above  this  rate  were  utterly 
void.  The  question  of  usury,  i.  e.  whether  a  contract  is 
bona  fid or  a  colour  for  a  usurious  loan,  was  determined 
by  the  verdict  of  a  jury.  But  the  usury  laws  hare  been 
relaxed  by  several  recent  statutes.  By  the  last,  2  A  3 
Vict.  c.  37.,  biUs  of  exchange  not  having  more  than  12 
months  to  run,  and  contracts  for  loans  or  forbearance 
of  money  above  10/.,  are  no  longer  afiVcted  by  those  laws. 
But  5  per  cent,  remains  the  Irgal  interest  recoverable  on 
all  contracts,  unless  otherwise  specified. 

UT.  In  Music,  the  name  of  the  first  of  the  musical 
syllables.  The  Italians,  for  the  sake  of  softening  the 
sound,  use  the  syllable  Do  Instead  of  Ut  in  the  modern 
solfeggi. 

U'TERINE.  (Lat.  uterus.  belly.)  In  the  Civil  Law, 
an  uterine  brother  or  sister  is  one  issued  from  the  same 
mother. 

UTILITA'RIANS.  A  name  which  has  been  given  to 
a  particular  sect  of  modern  politicians ;  those,  namely, 
who  profess  to  try  the  excellence  of  modes  of  government 
and  usages  simply  by  their  utility.  The  celebrated 
Jeremy  Bentham,  regarded  as  the  founder  of  this  sect. 
Introduced  Into  the  critical  department  of  politics  a 


closer  logic  than  had  been  commonly  applied  to  it ; 
aimed  at  applying  his  famous  principle,  "the  greatest 
happiness  of  the  greatest  number,"  as  an  immediate  test 
by  which  to  affirm  or  deny  the  value  of  institutions. 
It  is  evident  that  all  political  sects,  both  of  writers  and 
statesmen,  profess  ultimately  the  same  object.  The  real 
characteristic  of  the  Utilitarians  consists  in  the  peculiar 
sense  in  which  they  understand  It.  They  confine  for  the 
most  part  the  proposed  utility,  so  as  to  restrict  it  to  that 
which  Is  useful  for  the  material  and  economical  well- 
being  of  the  multitude.  Their  tenets  have  been  attacked 
In  two  celebrated  articles  in  the  Edits.  Review  (vols.  49 
and  50.):  Still's  Essay  on  Qouemmcnt,  and  Austin  on 
Jurisprudence,  may  be  referred  to  as  containing  the 
most  intelligible  summaries  of  them. 
UTI  POSSIDE'TIS.  In  Politics, a  treaty  which  leaves 
parties  mutually  in  possession  of  what  they 
red  by  their  arras  during  the  war  is  said  to  be 
of  uti  possidetis  — 


UTO'PIA.   A  term  invented  by  Sir  T.  More  (from 
Or.  iktotk,  no  place),  and  applied  in  his 
- 1  Utopia  to  an  imaginary  Island,  wM 


VACUUM. 

to  bare  been  discovered  by  a  companion  of  Assnv 
Vespuccl,  and  as  enjoying  the  utmost  perfection  to  In- 
politics,  Ac,  In  contradistinction  to  the  defect*  of  tVw 
which  then  existed.  The  work  was  first  printed  in  IK 
but  Froben's  edition,  of  1518,  is  more  correct.  TV 
word  Utopia  has  now  passed  into  all  the  laiig*- vT'<  1 
Europe,  to  signify  a  state  of  Ideal  perfection  :  and  fV 
pian  is  used  synonymously  with  J  unci  f it  1  or  cktmrrxst 

UTRI'CULUS.    (lat.  uter.  a  Madder.}    A  tens  n 
Botany  applied  to  a  one-celled,  one  or  few  -seeded,  ww**^ 
membranous  fruit,  frequently  dehiscing  by  a  trac*ver*- 
suture,  as  in  Ckenopodium.   It  is  also  used  to  trufart- 
fruit  with  a  thin  skin  and  a  single  seed.  Somrtirew  t 
word  is  employed  to  express  a  separate  cell  of  taw  o- 
lular  tissue  of  a  plant,  which  is  usually  a  little  i  e%ru.  r 
bladder. 

UVA  URSI.  Thr  Arbutus  uvm  srraf.  beurrs  hrrrt  :> 
whortleberry.    The  leaves  of  this  small  shrub  her*  4 
highly  astringent  and  sweetish  taste  ;  their  1 
infusion  is  occasionally  used  in  medicine, 
certain  disorders  of  the  kidney  and  bladder. 

U'VULA.    (Lat.  dim.  of  uva,  a  grape.)  A 
fleshy  protuberance  attached  to  the  soft  palate  and  br- 
ing over  the  tongue.    It  consists  of  the  ranan  ~- 
teguments  of  the  mouth,  and  a  small  vermicular  ran*-*- 
by  the  contraction  of  which  the  uvula  is  elevated  h 
some  cases  of  enlarged  or  relaxed  uvula  which  will  r.v 
yield  to  local  or  other  remedies,  it  becomes  necessarr 
amputate  a  part  of  it.  in  consequence  of  the 
to  deglutition  which  then 
and  retching  which  it  induces. 

VACCINA'CBJE.  (  Vaccinium.  one  of  the  geoera.)  I 
of  shrubby  " 


ceous  order,  from  which  they  differ  in 
and  succulent  fruit.   The  berries  of 
under  the  names  of  cranberry,  bilberry,  whortlehem 
Ac. ;  and  some  of  the  species  are  cultivated  as  objecu  J 
ornament. 

VACCINATION.   See  Cow  Pox. 

VACU'NA,  or  VACPNA.    The  ancient  Itallaa 
dess  of  leisure,  to  whom  the  husbandmen  sacrificed  »; 
the  close  of  harvest,  or  "  harvest-  home  ;  **  to  wfc  -t\ 
rustic  festival  Horace  alludes  In  the.  words  "fan.: 
putre  vacuus*.'*    ( See  aNo  (>».  Fasts',  vi. ) 

VA'CUUM  (luit.  vacuus,  empty.)  m  Physics.  isap"»- 
tlon  of  space  void  of  matter.   The  possibility  of  the  exis- 
tence of  a  perfect  vacuum  has  been  a  favourite  subject  of 
dispute  with  the  schoolmen  and  metaphysicians.  tesjs> 
istence  was  maintained  by  the  Pythagi 
and  Atomists ;  and  denied  by  the  Pc 
crlbed  the  rise  of  water  In  a  sucking-pump,  and  wm 
other  phenomena  of  the  same  kind  produced  bv  ato> 
spheric  pressure,  to  nature's  abhorrence  of  a  vacuum 
Descartes  made  the  essence  of  matter  to  consist  is  ex- 
tension, and  therefore  denied  the  possibility  of  a  vacuos  . 
for  if  extension  be  the  essence  of  matter,  wherever  r\. 
tension  is  there  matter  roust  be.   Those,  ajrain.  who  «  .r 
pose  all  material  bodies  to  be  formed  of  the  azvl'wner- 
ation  of  elementary  particles,  are  compelled,  by  thr 
phenomena  of  motion,  to  admit  at  least  the  exlst«*ocr  V 
what  was  called  by  the  schoolmen  a  fxwwstwv.  mtei-sprrirm 
or  of  intervals  devoid  of  all  matter  among  the  tryrrr. 
sticcs  or  pores  of  bodies  ;  for  if  there  were  no  intemwrc 
all  space  would  be  full  of  matter,  in  which  case  an  boi-r 
could  be  moved  out  of  its  place,  inasmuch  as  therv 
would  be  no  unoccupied  place  Into  which  it  could  torn* 
For  the  arguments  on  this  subject,  see  Xeu-ttm'i  Ctptrcs 

The  most  perfect  vacuum  that  can  he  produced  ar- 
tificially is  the  torriccllian  vacuum,  or  the  spare  ■**■»<• 
the  mercury  in  the  barometric  tube.  Hut  in  this  seas* 
vacuum  merely  signifies  the  exclusion  of  atmosr 
air ;  for  this  space  in  the  barometer 
the  vapour  of  mercury,  or  with  some 


senses.   It  is  obvious,  from  the  nature  of  1 
machine,  that  the  vacuum  produced  hv  an  *  Ir- 
the  Boy  lean  vacuum,  as  it  has  been  called,  can 
perfect,  as  some  air  must  always  remain  in  the  receive', 
however  long  the  exhausting  process  may  be  conn  no*- 

The  question  of  the  abstract  existence  of  a  vacuum  i» 
not  worth  discussing  ;  but  there  is  another  question  ■ 
great  interest  with  reference  to  physical  astronotnj  o.  - 
nected  with  the  subject,  —  namely,  whether  the  space*  » 
which  the  planets  move  are  so  tar  void  of  matter  as  t* 
offer  no  resistance  to  their  motions,  or  are  occupied  tn  * 
medium  of  sufficient  density  tu  impede  their  motwai  •» 
the  long  run  in  a  sensible  degree.  Recent  observations 
appear  to  give  some  countenance  to  the  supposition  Uui 
this  is  actually  the  case.  It  has  been  observed  that  after  the 
most  careful  allowance  has  been  made  for  the  attract*  <u 
of  the  planets,  and  all  other  known  causes  of  iiu.tu.rtwx* 
on  Encke's  comet,  the  successive  returns  of  that  body  to 
its  perihelion  are  accomplished  in  periods  which  are  con- 
stantly diminishing.  (SrirCourr.)  Now  this  is  precise!/ 
be^  p^uced jf  the  body  mo^edo  a 
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VADE  IN  PACE. 

uid  a*  thil  if  the  only  obvious  mode  of  explaining  the 
phenomenon,  it  hoi  been  generally  adopted.  Never- 
heless,  it  W  extremely  difficult  to  reconcile  the  suppo- 
tition  of  an  existing  medium  with  the  astronomical  fact,  I 
hat,  during  the  last  two  thousand  years  of  observation, 
t  has  produced  no  effect  on  the  motions  of  the  large 
•lanets  capable  of  being  appreciated  by  the  most  delicate 
instruments.  This  fact,  however,  though  it  proves  the  j 
•xtreme  feebleness  of  the  resistance,  does  not  furnish  an 
tbsolute  proof  that  such  a  medium  may  not  exist,  and 
hat  its  effects  may  not  ultimately  become  sensible  even 
m  the  densest  planets.  If  It  does  exist,  the  consequence 
e«Mn»  Inevitable  that  all  the  planets  and  satellites,  as 
s  ell  as  the  comets,  must  be  ultimately  precipitated  into 
he  sun. 

Another  argument  against  the  existence  of  a  vacuum 
s  furnished  by  the  undulatory  theory  of  light.  If  this 
typothesis  be  true,  and  it  is  rendered  probable  by  nu- 
n>-rous  phenomena,  a  medium  of  great  elasticity  must 
tcrvade  all  the  parts  of  space  through  which  light  pene- 
rates.  There  could  in  this  case  be  no  vacuum  ;  unless, 
n  tired,  the  term  be  understood  to  denote  merely  the  ab- 
ence  of  ponderable  matter.   See  Light. 

VA'DR  IX  PACE.  (hat.  go  in  peacv.)  In  monastic 
communities  offences  were  sometimes  punished  by  the 


Ircvdful  infliction  of 
»ones  have  occasionally 
invents  of  victims  who 
nunner.  The 
ford*  In  which  the 
rhich  Walter  Scott  has 
•f  Martin  m  is  well  known 


to  death  in  prison  ;  and 
among  the  ruins  of 
to  have  perished  in  this 
ired  this  name  from  the 
1.    The  use 
of  this  custom  in  his  poem 
But  it  Is  no  romantic  fie 


VALVE. 

"  the  first  woman  seen  by  a  man,  or  man  by  a  woman," 
on  that  day  ;  but  it  docs  not  appear  where  he  picked  up 
this  explanation.  There  is  also  a  curious  French  Valen- 
tine, composed  by  the  poet  Gower,  in  Warton's  History 
of  English  Poetry  ( Additions  to  vol.  11.  p.  31 .).  Herrlck. 
meutiuns  the  notion  and  the  custom  :  — 

(Ht  hare  I  heard  both  youth t  and  virgins  tar, 
Hints  rhouM!  their  mate*,  and  couple  too,  thia  day. 

It  appears  that  the  Reformers  attacked  this  as  well  aa 
other  legendary  customs  of  their  time;  and  that  the 
Romanists  themselves  were  so  scandalised  at  it  that  de- 
vices were  invented  for  turning  the  day  to  profitable 
use.  St.  Francis  do  Sales  Introduced  the  practice,  of 
drawing  lots  for  patron  saints  on  it,  by  way  of  substitute. 
According  to  others,  this  latter  practice  was  of  much 
older  date,  and  substituted  for  a  pagan  custom  by  which 
boys  and  girls  drew  each  other's  names  on  tne  15th 
February  (day  of  Februata  Juno).  However  this  may 
be,  it  is  certainly  one  of  the  few  saints'  days  in  the  ca-. 
lendar  popularly  remembered  in  England,  as  the  returns 
of  the  post  office  invariably  testify. 

VALENTI'NIAKS.  In  Ecclesiastical  History,  a  sect 
of  tiu?  second  century  ;  so  called  from  Valentinus,  their 
founder.  They  were  a  branch  of  the  Gnostics.  See 
Gnostic*. 

V  A  L  E '  R I A  N .  The  root  of  this  plant,  the  Valeriana 
officinalis,  is  used  in  the  form  of  infusion,  decoction,  or 
tincture,  as  a  nervous  stimulant  and  antispasmodic. 

VALEBIANA'CEA.  ( Valeriana,  one  of  the) 
A  natural  order  of  herbaceous  Exc 


.one  of  the  genera.) 
ens  inhabiting  tern- 
shed  from  the  Dip- 


ion.  ( See  Fleury,  Hist.  Redes,  vol.  xx.  p.  102. ;  w 
►owever,  the  rode  in  poet  is  described  as 
olitarr  imprisonment  Diet,  dt  Trevaisx.) 
V'AGA'NTES.  (Lat.  vago,  /  wander.)  Thenameof 
tribe  of  spiders  {Aranrid*),  comprehending  those  which 
ratch  their  prey  concealed  In  a  web ;  but  also  frequently 
un  with  agility,  and  chase  and  seiie  their  prey. 

VAGI'S  A  (Latin  term  for  sheath),  is  applied  by  bota- 
ii«»ts  to  the  leafstalk  of  those  plants  in  which  it  becomes 
hin  and  rolls  round  the  stem,  to  which  it  then  forms  a 
heath  •  this  is  the  case  in  grasses. 

VAGI'S  ATES,  Vagrnati.  ( Lat.  vagina,  a  sheath.) 
ihrathed  Polypes.  The  name  of  an  order  of  Polypes, 
omprehending  those  which  are  constantly  surrounded 
.v  and  attached  to  a  calcareous  or  horny  polypiary. 

V  A 'GRANCY.  ( Lat.  vagro.  /  wander. )  In  Law,  a 
cry  miscellaneous  class  of  offences  against  public  police 
nrf  order  is  comprehended  under  this  title  in  English 
.•sw.  Vagrants,  under  the  present  act  of  parliament  in 
urce  on  the  subject  (SG.  4.  c.  83  )  are  of  three  descrip- 
icins  : — I .  Idle  and  disorderly  persons  ;  including  persons  ; 
if  sleeting  to  maintain  their  families  ;  paupers  returning 
rithnut  certificate  to  parishes  whence  they  have  been 
vWwXrJ  removed  ;  beggari,  common  prostitutes,  pedlars 
rithout  licence,  Ac.;  all  of  whom  may  be  summarily 
onvicted  and  committed  to  gaol  for  a  month  by  any 
ingle  justice,  subject  to  an  appeal  to  the  sessions.  i". 
togties  and  vagabonds  including  persons  guilty  of  the 
or mer  offences,  who  have  been  once  already  convicted  I 
•f  being  idle  and  disorderly  ;  fortune-tellers  and  other 
inpostors  ;  persons  guilty  of  indecent  exhibitions  ;  pro- 
urers  of  charitable  contributions  under  ialse  pretences  ; 
daring  at  games  of  chance  in  public  places  ;  having  in 
heir  possession  housebreakers'  Implements,  or  offensive 
v.-apons,  with  intent  to  use  them  ;  reputed  thieves  fre- 
(tienting  public  places  to  commit  felony,  and  others  ;  all 
»f  whom  may  be  committed  for  three  months.  3.  Incor- 
iglble  rogues,  vis.  persons  guilty  of  the  last  class  of  of- 
ences,  having  been  already  convicted  ;  persons  breaking 
•tit  of  legal  confinement,  Arc,  who  may  be  committed 

0  the  next  sessions,  and  there  sentenced  to  a  year's 
mprisonment.  Under  this  act  justices  possess  very  ex- 
enslve  powers,  such  a*  to  issue  warrants  to  bring  before 
hem  persons  suspected  of  vagrancy,  to  search  lodging 
ioii*e«  reasonably  suspected  of  harbouring  vagrants,  Ac. 

VAIR  In  Heraldry,  one  of  the  furs  employed  In  bla- 
onry.  It  it  supposed  to  represent  the  skin  of  a  small 
.qtilrrel.  It  is  always  white  and  blue,  unless  otherwise 
perilled  in  the  hlaaon  ;  as  vair  of  or  and  azure,  vair  of 

1  untie  and  gules,  Ac.  Vair  appears  to  be  derived  from 
•»rius.    Fatty  ia  the  pattern  of  vair  with  more  than  two 


V  A'LESTINE.  Feb.  U.  Is  the  day  sacred  to  St. 
Valentine,  a  presbyter,  who.  according  to  the  legend,  was 
x-h'-aded  at  Home  under  Claudius.  Mr.  Brand  ( Popular 
Antiquities.  vol.1,  p.  47.)  says  that  he  cannot  find  in  tho 
ife  of  the  saint  any  circumstances  likely  to  have  given 
>rigin  to  the  peculiar  ceremonies  of  the  day.  It  appears 
o  have  been  a  very  old  notion,  however  (for  it  la  alluded 
o  by  Chaucer,  as  weU  as  by  Shakspeare  In  the  Two 
...  utirrrun  <  t  Verona),  thai  on  this  day  bird*  begin  to 
:otipie.  And  the  custom  of  "  choosing  Valentines  "  is 
if  great  antiquity  in  this  country,  as  well  as  In  France, 
,  however,  it  has  been  long  disused.  Lydgate 
ms  It  (I476)t 
IW1 


he  want  of  albumen,  and  the  absence  of  an  involuted 
The  roots  of  Valeriana  nffleinalis  are  aromatic  and  an- 
tispasmodic ;  and  the  young  leaves  of  the  species  of  /'a- 
lerianella  are  eaten  as  salad,  under  the  French  name  of 
mache,  or  the  English  one  of  lamb's  lettuce  and  corn 
salad. 

VALE'SIANS.  An  ancient  sect  of  heretics  mentioned 
by  Epiphanius,  and  supposed  to  have  become  known 
about  s.  IX.  240;  said  to  have  adopted  the  practice  of 
eunuchism. 

VA'LET,  VARLET.  Originally,  the  sons  of  knights, 
and  afterwards  those  of  the  nobility  before  they  had  at- 
tained the  age  of.  chivalry.  The  name  is  sometimes 
written  easterns,  and  seems  to  be  derived  from  the  same 
root  with  vassal ;  probably  the  Celtic  gwas.  (See  Vassal.  ) 
Valet  in  French,  and  varlet  in  English,  degenerated  in 
later  times  into  the  signification  of  servant. 

VALHA'LLA.  or  WALHALLA.  The  palace  of  im- 
mortality, in  the  Scandinavian  mythology,  Inhabited  by 
the  souls  of  heroes  slain  in  battle. 

VALKY'RIUR.  or  DISAS.  The  Fates  of  the  Scan- 
dlnavlan  mythology  :  the  "  choosers  of  the  slain,"  who 
conduct  heroes  killed  in  battle  to  Valhalla. 

VALLEY.  (Lat.  vallis.)  In  Architecture,,  the  in- 
ternal  angle  formed  by  two  inclined  sides  of  a  root  It  it 
supported  by  a  rafter  called  the  valley  rafter,  or  valley 
piece ;  on  which  lies  a  board  for  the  reception,  of  the  lead 
gutter,  called  the  valley  board. 

VA'LLUM.  (Lat.)  The  rampart  with , which  lLman 
armies  enclosed  their  camps,  and  which  was  crowned 
with  a  breastwork  of  stakes. 

VALVA'TA.  (Lat.  vulvae,  folding  doors.)  A  genus  of 
fresh-water  snails  or  Gastropods  ;  so  called  from  the 
valve-like  form  of  the  operculum  or  lid  which  cove 
aperture  of  the  depressed  spiral  shell.  Of  this 
several  species  arc  British  ;  as  Valvata  ohtusa.  < 
In  the  ditches  at  Battersea ;  Valv.  spirorbis.  Vain. 

"v  A LVE*'Tn  Mechanics,  a  close  lid  affixed  to  t 
or  hollow  piston,  or  opening  in  a  vessel,  by  means  of  a 
hinge  or  other  sort  of  nit  vealde  joint,  In  such  a  manner 
that  it  can  be  opened  only  in  one  direction.  A  spherical 
ball  of  metal  laid  on  the  end  of  a  tube  properly  formed, 
and  retained  in  its  place  by  its  weight  alone,  is  sometimes 
used  advantageously  Instead  of  a  valve,  as  in  the  hy- 
draulic ram.  The  safety  valve  of  the  steam  engine  i«  a 
valve  attached  to  the  holler,  to  obviate  the  danger  of  its 
bursting  in  case  the  steam  should  l>ccome  too  strong. 
The  valve  is  so  loaded  that  its  weight,  added  to  that  of 
the  atmosphere,  exceeds  the  pressure  of  the  steam,  when 
of  a  sufficient  force.  When  the  expansive  force  increases 
so  far  that  its  pressure  preponderates  over  the  pressure 
of  the  atmosphere  and  the  weight  of  the  safety  valve,  the 
valve  opens,  and  the  steam  escapes  from  the  boiler  till  its 
elastic  force  is  sufficiently  diminished,  and  the  valve 
shuts  by  Its  own  weight.  By  owning  the  safety  valvo 
the  engine  may  be  stopped  at  pleasure,  for  which  pur- 
pose a  particular  apparatus  is  attached  to  the  valve.  At 
any  accidental  derangement  of  the  safety  valve  might  be 
attended  with  the  most  disastrous  consequences,  it  has 
oeen  proposed  to  make  the  valve  of  a  metal  which  melta 
at  a  particular  temperature,  by  which  means  the  elastic- 
force  of  the  steam  could  never  exceed  that  which  corre- 
sponds to  the  temperature  at  which  the  valve  would  melt, 
is  been  adopted  In 
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VALVES.    In  Botany,  the 
of  a  plant  naturally 
is  also  ipplicd  to  -i 


It  bursts.   The  name 
organ,  as  the 


VA'MBRACR.  (Fr.  avant-bras.)  In  Plate  Armour, 
the  piece  which  served  as  a  protection  to  the  arm  below 
the  elhow. 

VA'MPIRE.    A  blood-sucking  ipcctre.  the  object  of 
superstitious  dread  among  various  nations  of  Europe. 
The  belief  in  vampire*,  i.e.  in  persons  returning  to  the 
earth  after  death  and  burial,  not  as  ghosts,  but  in  actual 
corporeal  substance,  and  sucking  the  blood  of  living  men, 
appears  to  have  prevailed  In  classical  times.    The  Era- 
pusx,  Lamia?,  and  Lcmures  were  specie*  of  vampires. 
One  of  the  most  detailed  stories  of  vampires  is  the  tale 
of  Machates  and  Phitinnion.  which  Goethe  has  made  the 
foundation  of  his  poem  of  the  Bride  of  Corinth  :  in  which 
the  dead  bride  of  a  young  man  visits  him  at  night,  and 
withers  him  by  her  embrace.    But  in  modem  Europe, 
the  populations  among  which  vampire  superstitions  have 
prevailed  appear  to  be  of  Sclavonic  descent.    The  word 
vampire  is  said  by  Adelung  to  be  of  Servian  origin  ;  and 
although  the  modern  Greeks  have  also  their  vampires, 
yet  the  harbarir  names  by  whic'i  they  call  them  ( Vrou- 
colachas.  Vuroulachas,  V ardnulachas )  seem  rather  to 
Indicate  the  Sclavonic,  or  perhaps  Albanian  source,  from 
which  they  derived  both  the  tradition  and  the  word,  tn 
Crete  they  are  called  Katakhanis,  and  firmly  believed 
in.  (  See  Pathless  Travels.)  About  a  century  ago,  there 
prevailed  in  several  districts  of  Hungary  an  epidemic 
dread  of  vampires,  which  lasted  some  years,  and  gave 
birth  to  many  extraordinary  stories.   It  was  believed 
that  in  several  places  those  among  the  dead  who  be- 
longed to  the  class  of  vampires  arose  nightly  from  their 
graves  nnd  sucked  the  blood  of  the  living,  who  fell  into 
consumptions  and  perished  ;  that  those  who  had  died  In 
this  manner  became  infected  with  vampirism  ;  and  that 
the  only  war  of  exterminating  the  plague  was  by  disin- 
terring all  the  suspected  vampire*,  and,  if  It  were  disco- 
vered that  they  exhibited  the  tokens  of  their  hideous 
character,  burning  them  to  ashes,  or  driving  a  stake 
through  their  middle.    The  attestations  which  these 
grotesquely  fearful  tales  received,  are  among  the  most 
singular  instances  of  human  credulity  recorded  in  all  the 
annals  of  superstition.    They  are, "in  many  instances, 
rH.-it.ii  on  the  authority  of  the  pastors  and  other  most 
credible  persons  of  villages  and  towns,  who  depose  to 
having  been  themselves  witnesses  of  the  scenes  beheld 
on  opening  the  vampires'  grave*.    Some.  Indeed,  had 
actually  seen  the  spectres  themselves  on  their  nightly 
excursions  :  but  mon 
by  persons  present  at  the 
when,  if  the  subject  was  a  true  vampire,  he  was  generally 
found  of  a  florid  and  hale  complexion  ;  his  hair,  beard, 
and  nails  had  grown  ;  his  mouth,  hands,  Ac.  were  stained 
with  fresh  blood ;  his  eyes  open  and  brilliant.  Some- 
times, when  the  stake  was  driven  through  him,  he  was 
heard  to  utter  cries  like  those  of  a  living  person.    It  was 
believed  that  the  consumption  produced  by  the  sucking 
of  the  vampire  could  be  cured  by  eating  earth  from  his 
grave.    The  popular  name  of  the  vamp! re- bat  (  Vesper- 
tilio  spectrum),  a  small  animal  of  South  America  which 
sucks  the  blood  of  persons  asleep,  is  derived  from  these 
imaginary  monsters 

VAN.  In  Naval  language,  the  foremost  division  of 
the  line  of  battle,  which  is  also  the  weather  division  when 
the  fleet  Is  on  a  wind. 

VAN  A'DIUM.  (Lat.  Vanadls.  a  Scandinavian  deity.) 
A  metal  discovered  in  1R30,  by  Professor  Scftstrom  of 
Fahlun,  in  iron  prepared  from  the  iron  ore  of  Taberg  In 
Sweden.  Vanadium  has  also  been  found  In  a  lead  ore 
Wanlockhead  in  Scotland,  and  in  a  similar  mineral 
Zimapan  in  Mexico.  Vanadium  Is  a  white  brittle 
J,  very  difficult  of  reduction  ;  not  oxidized  by  air  or 
water  ;  and  insoluble  in  sulphuric,  muriatic,  and  hydro, 
fluoric  acids,  but  soluble  in  nitric  and  nitromuriatic  acids, 
with  which  it  yields  solutions  of  a  fine  dark  blue  colour. 
It  Is  not  acted  upon  by  boiling  caustic  potash,  nor  by  the 
carbonated  alkalies  at  a  red  heat.  The  peroxide  of  va- 
nadium Is  of  an  orange  colour,  and  very  slightly  soluble 
in  water ;  It  unites  with  the  salifiable  bases  ;  with  the 
alkalis  its  salts  are  soluble,  with  the  other  bases  spa- 
ringly soluble.  These  salts  are  orange  or  yellow  coloured  ; 
in  these  and  other  rc«j»ects  there  is  a  close  resemblance 
between  vanadium  and  chromium.  Peroxide  of  va- 
nadium, or  vauadic  acid,  is  distinguished  from  chromic 
acid  by  the  action  of  deoxidizing  substances,  which  give 
a  blue  solution  with  vanadium,  but  a  green  one  with 
chromium.  When  heated  with  borax  Tn  the  reducing 
flame  of  the  blowpipe,  both  of  the  acids  yield  a  green 
glass;  but  in  the  oxtdliinu  flame  the  bead  becomes 
yellow  if  vanadium  is  present,  but  the  green  colour 
is  permanent  if  produced  hv  chromium.  According  to 
the  experiments  of  Herzclius.  the  equivalent  of  vana- 
dium Is  about  fiH  ;  and  the  protoxide,  the  deutoxide,  and 
1  acid,  are  composed  respectively  or  1  atom 
Sa  anu  '» a«  a,,d  3  of  oxygen. 


VAPOUR. 

for  show  in  % 


•wing  the  direct;* 
a  thin  sfipofwwl 


VANE.  A 
the  wind.  It 

metal,  attached  to  a  perpendicular  axis,  round  «akt  I 
moves  freely  ;  and  is  so  shaped  that  it  present*  i'.*f 
the  same  extremity  tothe  point  of  the  horizon  froen  at  u 
the  wind  blows. 

V ANE'LLUS.    (Lat.  a  lapwing.)    A  name  apptW: 
by  Bcchstein  to  a  subgenus  of  the  Ldnnatan  Trmg*  z 
chiding  the  true  lapwings,  which  are  distrnguisbed  fr»j 
the  Squotaroke  of  Cusricr  by  their  more  distinct,  1 
small,  hinder  toe,  and  their  partially  acutcilated  ttr»> 

VANE'SSA.   (Or  better  Phanesst*  ,  from 
of  the  names  of  Venus  or  Love  in  the 
Egyptian  mythology.)    The  term  U  ; 
butterflies. 

VANG.    A  rope  for 
of  a  gaff  to  the  ship's  side. 

VANGUARD.    That  part  of  an  army  wl 
the  main  body  on  the  march,  as  a  security  i 

VAN  I'LL  A  (Span.  haynilU.  «s  small  pud),  is  taecr- 
culent  fruit  of  a  plant  of  the  C 


ing  over  trees  in  the  tropical  parts  of 
manner  of  Ivy.  Its  fragrance  is  owing  to  the  presort  o 
benzoic  acid,  crystals  of  which  form  upon  the  pod  if  C 
lowed  to  be  undisturbed.  It  is  an  aromatic,  employ*; :. 
confectionary  and  the  preparation  of  liqueurs.  *s-  s 
flavouring  some  kinds  or  chocolate,  &c 

VA'POUR.  (Lat.  vapor.)  When  liquids  and  oertsa 
solids  are  heated  ther  become  converted  into  dastr 
fluids  or  vapours,  which  differ  from  gases*  in  thb  remm'- 
that  thev  are  not  under  common  circumstances  perma- 
nently elastic,  but  resume  the  liquid  or  solid  tons  srke: 
cooled  down  to  ordinary  temperatures .  The  terse  ms r 
is  frequently  limited  to  water  in  the  state  in  whirl  ■ 
exists  in  our  atmosphere  and  in  other  humid  aenfc*- 
bodles  ;  that  is.  in  a  perfectly  Invisible  state.  Wan.  «<rs 
moist  air  is  duly  cooled,  the  vapour,  previous  to  ascucsaf 
the  liquid  «ta^e.jbe«xra«rrisible.  as  seen  in  rout  aorf  * 

pidly  from  the  spout  of  a  tea-kettle,  when  it  escapes  ; » 
the  air  from  the  surface  of  hot  water.  In  this  case  at  e 
sometimes  called  vesicular  vapour ;  fur.  frnni  >:•».■ 
on  light,  it  seems  in  that  visible  state  to  exist  in  the  fcsna 
of  minute  vesicles.  Different  substances  yield  vapours 
with  very  different  degrees  of  facility,  or,  in  other  word*, 
are  more  or  less  volatile  ;  a  circumstance  dependent  pr  - 
bablr,  upon  the  less  or  greater  cohesion  with  which  ay- 
particles  adhere.  Hence  fluids  are  generally  more  vola- 
tile thau  solids,  and  hence  solids  generally  pass  into  UV 
liquid  state  before  they  assume  the  form  of  vapour.  7a 
both  these  statements  there  are,  however,  many 
tions  ;  thus  most  of  the  expressed  oils  are  very  dif 
vaporiiable.  and  are  hence  termed  fijed  osls.  C 
concentrated  sulphuric  acid  is  also  a  very  fixed  b^u-t 
requiring  a  high  temperature  for  Its  valorisation  ;  ssW 
camphor  and  some  other  solids  evaporate  at  taw  is 
temperatures,  and  arsenic  and  sal  ammoniac  at  btf* 
temperatures,  without  previously  assuming  the  Ljuri 
Mate.  The  space  which  vapours  occupy  always  eresec< 
that  of  the  substances  from  which  they  arise.  Thus,  k 
the  temperature  of  SI 2°,  and  under  a  pressure  ©t  S1 
inches  of  mercury,  a  cubic  foot  of  water  produces  Ik* 
cubic  feet  of  vapour,  of  alcohol  GOO,  and  of  etbssr  4C 
Hence  it  is  obvious  that  different  vapour*  differ  very  cm- 
siderably  in  density,  and  that  this  property  is  not  dirardy 
as  that  of  the  liquids  which  furnish  them.  Thus,  if  air 
assume  the  density  of  air  as  loot),  that  of  aqueous  vapour 
or  steam  is  only  62f> ;  the  density  of  aqueous  vapour  is 
that  of  atmospheric  air  being  as  1000  to  \<XM.  Apia, 
assuming  the  density  of  air  as  ■■  1000,  that  of  aicohslra- 
pour  is  1613.  and  of  ether  no  less  than  S-Vsfi:  though  **- 
cohol  and  ether  are  both,  in  the  liquid  state,  lighter  rase 
water.  As  water  boils  at  a  higher  temperature  than  a- 
cohol,  and  alcohol  at  a  higher  temperature  than  ether,  a 
was  supposed  that  the  density  of  vapours  was  pro*at:, 
directly  as  the  volatility  of  their  respective  uqusda.  but 
this  law  has  exceptions  ;  for  bisulphuret  of  carbon  yivics 
a  heavier  vapour  than  ether,  but  its  boiling  point  is  higher 
All  pure  vapours  follow  the  same  law  of  expansion,  wbe-i 
heated,  as  gases  ;  that  is,  for  every  degree  of  Fahrenheit 'i 
thermometer  they  increase  by  jjgtb  of  the  volusu 
which  they  occupied  at  33°. 

Vapocb,  in  Physics,  denotes  the 
when  by  the  accession  of  heat  its 
a  repulsive  force,  and  it  is  reduced 
elastic  fluid.  Every  liquid  possesses  the  property  of 
boiling  at  a  certain  determinate  temperature,  under  i.ie 
mean  pressure  of  the  atmosphere.  Water,  for  exaapr*. 
boils  at  the  temperature  of  ai*>  Gf  Fahrenheit's  scale, 
when  the  pressure  of  the  atmosphere  is  equal  to  a  co- 
lumn of  mercury  30  inches  in  height ;  but  under  a  dimi- 
nished pressure  It  boils  at  a  lower  temperature  ;  and  by 
increasing  the  pressure,  the  temperature  of  the  boilrag 
point  is  increased.  In  the  course  of  ebullition  an  eiascsc 
lluid.  or  vapour,  is  generated  ;  and  it  is  only  when  lh» 
tension  of  the  vapour  becomes  equal  tothe 


lion  of  a  bod, 
the  state  of  a.- 
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consequent  rapid  formation  of  vapour  only  take  place 
at  a  given  temperature  under  a  given  pressure,  vapour 
will  Hie  from  the  surfaces  of  all  liquids  In  free  contact 
with  the  atmosphere  at  much  lower  temperatures.  Water, 
for  example,  exposed  in  an  open  vessel,  undergoes  a 
gradual  diminution  of  hulk,  and  is  dissipated  at  tempe- 
ratures far  below  the  boiling  point  ;  and  ice  lt»elf  soon 
wastes  away  in  the  same  Insensible  manner.  This  dis- 
sipation has  been  shown  by  Dalton  to  be  occasioned  by 
the  formation  of  vapour  of  the  same  temperature  as  that 
af  the  water  from  which  it  proceeds,  and  having  an 
elastic  force  equal  to  that  of  the  vapour  of  water  boiling 
tt  that  temperature  under  a  diminished  pressure.  Some 
liquids,  ether  for  instance,  require  to  be  carefully  se- 
eded from  the  atmosphere  to  prevent  their  rapid  eva- 
poration. 

Tension  of  Vapour  at  different  Temperature*.  —  Dr. 
Daltcn  of  Mancneiter  was  the  lirst  who  ascertained  by 
ice  urate  experiments  the  elastic  force  of  vapours  at  dir. 
Terent  temperatures  tielow  that  of  the  point  of  ebullition. 
Slanckitier  Memoir*,  vol.  v.  1*02.)  The  method  which 
le  employed  consisted  in  introducing  a  portion  of  liquid 
nto  the  vacuum  of  a  barometer,  where  it  float*  on  the 
■  *  r  i  ii-. ■  of  the  mercury,  and  part  of  it  is  immediately  con- 
rerted  into  vapour.  The  tension  of  I  he  vapour  causes 
:he  mercury  to  descend  ;  and  the  force  of  the  tension  Is 
newsured  bv  the  space  through  which  the  mercury  falls, 
»r  by  the  dfflerence  of  the  height  of  the  mercury  in  the 
ube  In  which  the  experiment  it  performed  and  its 
jelght  in  the  common  barometer.  Dr.  Dalton  employed 
wo  barometric  tubes  plunged  in  the  same  cistern  of 
nercury ;  into  one  of  these  the  liquid  lumishing  the 
-apour  was  Introduced,  the  other  serving  the  purpose  of 
•omparison  ;  and  In  order  that  the  experiment  might  be 
rude  at  any  determinate  temperature,  the  two 
rere  surrounded  by  another  wider  tube.  Into  which 
vis  poured  of  the  temperature  require*!.  When  the 
iquid  on  which  the  experiment  was  made  was  water, 
uid  the  water  surrounding  the  two  barometric  tubes  was 
it  the  temperature  ol  ebullition,  the  vapour  formed  in  the 
ube  cuiued  the  mercury  to  descend  to  the  level  of  that 
n  the  cistern  :  whence  it  was  interred  that  at  the  tern- 
M>rature  of  ebullition  the  elastic  forc  e  of  aqueous  vapour 
a  precisely  equal  to  the  atmospheric  pressure.  A  similar 
esult  was  obtained  when  the  experiment  was  performed 
srith  other  liquids. 

If  the  tube  containing  the  portion  of  liquid  be  of  con- 
iderable  length,  and  the  basin  in  which  it  is  inverted  of 
onsldermble  depth,  the  pressure  on  the  vapour  above 
he  mercury  may  be  varied  by  raising  or  lowering  the 
averted  tube.  When  the  pressure  is  diminished  in  this 
vay,  It  is  found  that  so  long  as  any  liquid  remains,  new 
of  the  same  degree  of  tension  will ' 


On  the  other  hand,  an 
he  condcn>ation  of  a  part  of  the 
ury  in  the  tube  stands  at  the  same  height  above  that  in 
he  cistern.  If  the  quantity  of  liquid  in  the  barometric 
ube  be  so  small  that  the  whole  is  converted  into  vapour, 
t  will  be  found  that  on  raising  the  tube  and  increasing 
he  space  in  which  the  vapour  is  contained,  the  elastic 
orce  diminishes  in  proportion  as  the  space  is  increased. 
L'be  law  of  Mariotte,  therefore,  applies  to  vapours  as  w  ell 
is  to  the  permanent  gases  (see  Pneumatics)  ;  but  with 
his  distinction,  that  the  vapours  of  all  liquids,  at  a  ccr- 
ain  determinate  temperature,  have  a  maximum  of  den- 
ity  and  tension  which  cannot  be  exceeded,  and  on  at- 
aioing  which  they  are  condensed  into  the  liquid  form 
iy  any  attempt  to  compress  them  further.  It  follows, 
here/ore,  that  at  a  given  temperature  no  mote  than  a 
iimted  quantity  of  vapour  can  exist  In  a  given  space. 
This  forms  the  criterion  which  distinguishes  vapours 
rum  the  permanent  gates. 

by  Dalton.  In  his 
vapour, 
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From  this  table  the  following  formal*  for  the  elastic 
force  or  tension  (which  is  measured  by  the  pressure  p). 
In  terms  of  the  degrees  of  temperature  f,  reckoned  from 
32°.  has  been  deduced,  which  nearly  represents 
table  ;  namely, 

p. -171ft  (I  +  006  t)7. 
In  order  to  determine  the  tension  of  vapour  at  a 
perature  above  the  trailing  point,  it  is  necessary  to  have 
recourse  to  a  different  method  of  experimenting.  By 
far  the  most  satisfactory  experiments  hitherto  made  on 
this  subject  are  those  of  Dulong  and  Arago,  which  were 
undertaken  at  the  instance  of  the  French  government, 
for  the  purpose  oi  ascertaining  the  exact  temperatures  at 
which  aqueous  vapour  acquires  a  giveu  tension,  with  a 
view  to  establish  such  legislative  regulations  as  might 
appear  necessary  to  prevent  accidents  trom  the  bursting 
of  steam-boilers.  As  an  account  of  these  experiments, 
and  a  table  of  the  results,  hat  e  already  been  given  under 
the  term  Steam,  tp.  1 1  »7 . )  It  Is  here  only  neccs*ary  to 
remark,  that  the  pressures  or  tensions  were  ascertained 
by  direct  experiment  at  different  temperatures  from 
212°  to  436"  of  Fahrenheit,  between  which  they  were 
found  to  vary  from  1  to  24  atmospheres  ;  and  that  the 
relation  between  the  pressure  and  temperature  (at  least 
for  all  pressures  exceeding  four  atmospheres)  was  found 
to  be  represented  very  nearly  by  the  following  empirical 
formula,  vis. 

pm  (1+  0  003974  r)», 
in  which  p  denotes  the  tension  or  elasticity  expressed 
in  atmospheres,  and  t  the  degrees  of  temperature  of 
Fahrenheit,  counting  from  21*°. 

It  is  evident  from  this  empirical  formula,  as  well  as 
the  numbers  in  the  tabic  that  the  tension  of  aqueous 
vapour  increases  in  a  much  faster  ratio  than  the  tem- 
perature. This  result  appears  to  be  general,  and  appli- 
cable to  the  elastic  force  of  the  vapours  ol  all  liquids,  at 
least  so  tar  as  may  be  judged  from  the  imperiect  ex- 
periments which  have  hitherto  been  made  on  the  va- 
pours of  mercury,  alcohol,  and  ether.  Dalton  thought 
that  he  had  discovered  a  law  which  would  establish 
a  very  simple  relation  among  the  tensions  ot  the  va- 
pours of  different  liquids.  It  consists  in  this,  that  at 
an  equal  number  of  degrees  above  or  below  the  point 
ot'  ebullition  corresponding  to  each  liquid  the  elastic 
force  of  their  vapours  is  equal.  Thus,  water  boiU  at 
212°.  alcohol  at  17&°,  and  ether  at  100°,  the  tension  of 
the  vapour  at  the  boiling  point  being  in  all  cases  the 
same,  and  equal  lo  the  pressure  of  the  atmosphere.  Now, 
from  the  experiments  ot  Dulong  it  appear*  that  the  tension 
of  aqueous  vapour  is  doubled  wheu  heated  under  pressure 
to  tNQ  ;  that  is.  by  an  increase  of  temperature  of  39° 
above  the  boiling  point.  Hence,  by  the  law  of  Dalton. 
the  tension  of  the  vapour  of  alcohol  is  equal  to  two  at- 
mospheres when  its  temperature  is  175°  +  iff  -»  214°  ; 
and  that  of  ether  equal  to  two  atmospheres  when  the 
temperature  Is  1  (  0°  +  39°  =»  139°.  Dalton  himself  af- 
terwards discovered  that  this  law  fall*  when  the  distances 
from  the  point  of  ebullition  are  considerable. 

Density  of  Vapour.  — The  density  of  vapour  may  be  de- 
termined by  introducing  a  known  weight  of  the  liquid 
which  yields  It  Into  a  receiver  containing  mercury,  and 
inverting  the  receiver  in  a  vessel  also  containing  mercury, 
and  tall  enough  to  contain,  above  the  mercury,  a  suffi- 
cient depth  of  water  to  cover  the  receiver.  I  he  whole 
apparatus  is  then  heated  ;  and  when  the  whole  of  the 
liquid  in  the  inverted  receiver  has  been  evaporated,  the 
space  the  vapour  occupies  and  its  temperature  are  noted. 
We  have  then  a  given  bulk  of  vapour,  the  w eight  of 
which  Is  the  same  as  that  of  the  liquid  from  which  it 
has  been  produced,  and  consequently  known.  The  tem- 
perature is  also  known  ;  and  the  pressure  given  in  terms 
of  the  column  of  mercury  In  the  receiver,  and  the  height 
of  the  surrounding  fluid  compared  with  the  Indication  of 
barometer.  In  this  manner  the  density  is  found  .  and 
when  the  density  of  a  vapour  at  a  given  temi 
and  under  a  given  pressure  has  beeo  found,  lis 
under  any  other  pressure,  and  at  its  correspoi 
perature,  may  be  calculated  In  the  following  manner :  — 
Let  a  =  the  constant  coefficient  of  dilation  =»  *O°i0ft  (it 
being  found  by  experiment  that  vapour  out  of  contact 
with  liquid  expands  or  contracts  at  tue  same  rate  aa 
permanently  clastic  fluids  by  variations  of  temperaiuie, 
that  is  to  say.  by  l-4t*0th  pait  of  its  volume  for  each  de- 
gree of  Fahrenheit's  scale),  t  =  the  number  of  degrees 
of  Fahrenheit's  thermometer  above  32°,  ►  =»  the  volume, 
p  —  the  pressure,  and  d  mm  the  density  of  a  vapour  at  ihe 
temperature  of  32°  ;  and  let  p'%  and  d'  be  respectively 
the  volume,  pressure,  and  density  at  another  temperature. 
3*°  +  t.  \Nc  have  then  =  (I  +  a  t)  9.  Sow.  when 
the  pressure  is  constant,  the  density  is  Inversely  as  its 
solurae ;  and.  by  the  law  oi  Mariotte,  the  density  ol  a  ga*or 

a'     w  t> 

is  directly  as  the  pressure  ;  whence  j  -  f  x  -  • 

m       p  v 

<r         p*  dp'  . 

d    "p(l  +ai)'°r      "  »(l  +  af) 
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.  of  aqueous  vapour  at  any  tem- 
perature with  iti  density  at  the  boiling  point  of  water, 
whirh  is  180°  above  the  freezing  point,  and  putd"  =  the 
density,  and  p"  =  the  pressure  at  the  boiling  point,  the 


formula  becomes  d'  mm  — 


d"p'  (I  +180  a) 


The  following 


p"  (I  +  at) 

table,  computed  from  this  formula,  with  Dalton's  values 
of  the  pressures,  shows  the  density  and  volume  of  aqueous 
vapour,  at  Its  maximum  tension",  fur  every  ninth  degree 
of  temperature  from  the  frecting  to  the  boiling  point. 
The  unit  of  density  is  water  at  the  temperature  of  32°  : 
and  the  unit  of  volume  the  volume  of  an  equal  weight  of 
water  also  at  32°.  As  the  density  is  inversely  propor- 
tional to  the  volume,  the  numbers  in  the  two  last  columns 
are  the  reciprocals  of  each  other.    They  differ  slightly 
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By  means  of  this  table  the  weight  of 
eulated  that  would  be  contained  in  the  form  of  vapour  of 
the  maxium  tension  in  any  given  volume,—  a  calculation 
which  is  frequently  required  in  meteorological  inquiries. 

The  phenomena  of  vapour  have  been  studied  with  re- 
ference to  two  objects;  the  condition  of  the  atmosphere 
as  to  moisture,  and  the  properties  of  steam  as  a  moving 
power  in  machinery.  On  the  subject  of  vapour  in  con- 
nection with  the  first  of  these  objects,  see  DanieU't 
Meteor  logical  Essays ;  Davy's  Element!  qf  Aertcui. 
Chemistry  i  also  the  terms  Dew,  Evaporation.  Hygro- 
sjctrv.  For  experiments  on  the  elasticity  and  density 
of  aqueous  vapour,  see,  in  addition  to  the  Memoirs  of 
Dalton  and  of  Arago  and  Dulong,  already  cited,  Hobi- 
spn's  Mechanical  Philosophy  ;  I' re.  In  the  Phil.  Trans. 
for  IH1H,  Pouillet.  Trait*  dr  Physique;  DespreU,  Traitc 
df  Physiane ;  dealer's  Physikalischcs  Worterbuch.  art. 
"  Dampf.  by  Prof.  Muncke ;  and  the  various  recent 
works  which  treat  of  the  steam  engine.   See  Strah. 

VARIABLE  QUANTITY,  in  Analysis,  is  a  quantity 
conceived  to  be  In  a  state  of  increase  or  diminution,  or 
or  to  have  different  values  In  tbe  same  equation.  Thus, 
the  abscissa  and  ordinates  of  a  curve  are  variable  quan- 
tities ;  because  they  have  different  values  for  every  dif- 
ferent point  in  the  curve,  and  in  passing  from  one  point   tbe  known 


VARIATIONS,  CALCULUS  OF. 

at  any  point  is  the  same  as 
at  that  point.  Butthecvn 

as  its  radius  :  hence  the  curvature  of  any  carve  is 
tersely  proportional  to  the  radius  of  curvature;  aai. 
consequently,  the  differential  of  the  curvature  is  jt  <par 
tional  directly  to  tbe  differential  of  tbe  radius,  and  in- 
versely to  the  square  of  the  radius  of  curvature.  In  t> 
conic  sections,  the  variation  of  curvature  .«  ant  j*>ior  . 
proportional  to  tbe  tangent  of  tbe  angle  included  betwsw 
tbe  diameter  and  normal,  both  parsing  through  ij. 
point. 

VARIATION  OF  THE    COMPASS.    Tbe  sv* 
which  tbe  magnetic  needle  makes  witb  tbe  pine  cf  a* 
true  meridian.  It  is  otherwise  called  the  drchisattrm.  ifc 
Declination  op  the  Maomktic  Nkkdls.)    For  tab** 
showing  tbe  variation  of  a  great  number  of  plans,  u: 
Us  progressive,  annual,  and  diurnal  changes,  see  Ben 
tier's  Treatise  on  Magnetism,  1837,  reprinted  fromAe 
Encyclopedia  Britannira. 
VARIATION  OF  THE  MOON.    In  Astronanr.n 
!  Inequality  of  the  moon's  motion,  depending  on  the  aagabr 
distance  of  the  moon  from  tbe  sun.    It  arises  from  tsa 
part  of  the  sun's  disturbing  force  which  is  at  right  i 
to  the  radius  vector,  and  which  accelerates  tfie 
of  tbe  moon  from  the  quadratures  to  tbe  sytygie* 
retards  it  frpra  the  sysygies  to  the  quadratures.   It  J 
proportional  to  the  sine  of  twice  the  angular  disease* 
between  the  sun  and  moon  ;  and  its  maximum  valor,  v 
the  coefficient  of  its  argument.  Is  3>V  41  •«**".    Her**  *  ■• 
represented  by  the  formula  (3-V  41*9")  sin.  2  A,  A  baa; 
the  angular  distance  of  the  moon  from  tbe  sun.  Tar 
variation  was  discovered  hv  Tycho  Brabe.    It  had  es- 
caped the  observation  of  Hipparchus  and  tbe  asr*?* 
astronomers,  though  of  sufficient  magnitude  to  have  tare: 
sensible  to  them  ;  probably  because  they  < 
the  moon  in  the  sysygies  and  quadrature*, 
points  of  the  orbit  its  value  is  nothing. 
I     VARIATIONS,  CALCULUS  OF.  An 
brand,  of  the  modern  n 
the  principal  object  of  which  is  to 
manner  certain  classes  of  questions  respecting 
and  minima,  the  solution  of  which  cannot  be  obUxorC 
by  the  ordinary  processes  of  the  diftVrenttal  calculus,  io 
solving  problems  of  maxima  and  minima  by  tbe  diBeree- 
tial  calculus,  It  is  necessary  to  find  the  determinate  raises 
of  the  different  variables  which  enter  into  a  prop^u 
finite  function  of  those  variables,  in  order  that  rhe  pr> 
posed  function  may  have  the  greatest  or  least  s  aluv  pos- 
sible.   Many  problems  of  this  nature  are  met  wtta  u> 
the  writings  of  the  ancient  geometers,  particularly  in  tbe 
Conies  of  Apolloniiis  ;  and  the  application  of  alyebra  t* 
geometry  gave  rise,  about  the  middle  of  tbe  17th  center? 
to  numerous  ethers,  proposed  and  solved  chiefly  by  Fr»- 
mat,  Slusius,  Hudde.  &c.  As  no  general  method  of  solVrs* 
such  questions  was  known  previous  to  the  inventus  ut 
the  differential  calculus,  their  solution 
by  particular  artifices,  and  was  frequently  attain 
very  considerable  difficulty.    This  difficulty  was  i 
in  respect  of  the  class  of  questions  now  mentioned  by  tbe 
ioveutiouof  the  calculus  ;  but  as  the  In 


ofimes- 


to  another  their  values  increase  or  diminish  according  to 
tbe  law  of  the  curve.  In  the  equation  of  the  circle 
y  as  y/Ci  ax  —  u i),  m  and  y  are  variables  ;  for  x  may  have 
any  value  whatever  between  0  and  2  a,  and  there  will  be 
a  corresponding  value  off/,  which  satisfies  the  equation. 
The  quantity  «i  is  r  consent  quantity,  and  remains  the 
same,  whatever  be  tbe  values  of  s  and  y.  It  represents, 
in  fact,  the  radius  cf  the  circle.  In  mechanics,  a  variable 
motion  is  that  which  is  prodined  by  the  action  of  a  force 
which  varies  in  intensity,  or  which  continues  to  act  after 
motion  has  lieen  communicated. 

VA'RIANCE.  In  I-aw.  a  difference  of  statement  be- 
tween two  material  documents  in  a  cause;  as  where 
the  plaintiff's  declaration  differed  (formerly)  from  the 
writ,  or  where  it  differs  from  a  deed  on  which  it  is 
in  ordinary  language,  a  departure  in 
from  the  statement  in  the  pleadings  is 
termed  a  variance.  This  variance  may  be  either  im- 
material or  material ;  and.  in  the  latter  case,  amendable 
or  not.  according  to  a  great  variety  of  distinctions.  The 
powers  of  amendment  given  to  courts  and  judges  are 
greatly  extended  by  3  &  4  W.  A.  c.  42.  s.  23,  21. 

VARIA'TION.  (Lat.  varius,  changing.)  In  Music, 
a  difference  in  performing  the  Mine  air  or  melody,  cither 
by  subdivision  of  its  notes  into  several  others  of  less 
duration,  or  by  adding  graces  ;  but,  nevertheless,  hi  such 
a  manner  that  the  original  melody  is  not  lost  in  the 
decoratious  or  alterations  which  it  is  thus  made  to 

VARIATION  OF  CURVATURE,  in  Analytical 
Geometry,  is  the  change  which  takes  place  in  the  curia* 
tore  In  passing  from  one  point  of  a  curve  to  another. 
The  circle  is  the  only  curve  In  which  the  curvature  is 
at  every  point.  The  curvature  of  a  curve  line 
1284 


invention  <>f  the  caleuU 
tigation  was  improved. 

dillicult  class  of  questions  v.  as  proposed,  to  »n»-a 
town  methods  seemed  inapplicable.  It  was  proposed 
to  find,  among  all  curves  subjected  to  a  given  lav,  Last 
which  best  fulfilled  a  given  condition  :  for  example,  tufed 
the  curve  which,  relatively  to  co-ordinates  given  in  magni- 
tude and  position,  encloses  the  greatest  space  ;  to  find  Use 
curve  along  which  a  heavy  body  must  descend  iu  enkt 
to  pass  from  one  given  point  to  another  gi«cn  point  i 
tbe  least  time  possible,  &c.  In  such  questions  tbe  rela- 
tions between  the  variables  is  not  given,  as  in  the  ordinary 
cases  of  maxima  and  minima  ;  the  object  proposed  is  ta 
find  that  relation,  or  to  find  the  equation  which  nuut 
subsist  between  the  variables  in  order  that  the  ( 
of  maximum  or  minimum  may  be  fulfill.-*] 

Tbe  first  problem  of  this  kind  which  was  solved  i 
to  have  beeu  that  of  the  solid  of  least  resistance.   "In  the 
first  edition  of  the  Princima.  published  in  14*7.  St 
gave  the  equation  of  the  curve  by  the 
about  its  axis  the  solid  is  formed  wi 

he  direction  of  theaxl 


gravity  acd 


through  a  fluid  iu  the  i 
than  any  other  body  of  the 

bulk  ;  but  without  demonstration  or  indication  of  tbe  vie*  s 
by  which  he  had  been  guided.  About  ten  years  Later  tV 
famous  question  of  the  brachystoCTitne,  or  curve  of  quickest 
descent,  was  agitated  between  the  two  brothers  Jaa-e, 
and  John  Bernoulli,  in  which  Leibnitz  and  some  of  tfc# 
other  most  illustrious  mathematicians  of  tbe  day  took  a 
part.  The  more  general  problem  of  i toper natters  was 
solved  by  James  Bernoulli  in  1701  ;  and  it  was  in  tic 
analysis  which  he  gave  on  this  occasion  that  the  prrnapt* 
on  which  the  solution  of  similar  questions  depends  *  as 
first  distinctly  unfolded.  Eulrr  treated  the  whole  sub- 
ject in  his  peculiarly  luminous  manner  in  a  treatise  pub- 
lished in  1 744.  under  the  title  Metkodms 
Lineas  Curvas  Maximi  Minimise 
And,  lastly,  the 
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VARIATIONS,  CALCULUS  OF. 


kity  by 


id  Pr 


|Cf  who  supplied  tl:o  algorithm  and 
gave  it  the  form  under  which  it  ii 
now  exhibited  us  the  calculus  of 
variation!. 

In  order  to  give  an  idea  of  the 
nature  and  objects  of  this  calculus, 
let  us  suppose  a  parabola  A  P  re- 
ferred to  its  rectangular  co-ordinates 
A  M  ■>  jr.  M  P  =  y,  and  of  which 
the  parameter  is  a.   The  equation 
of  this  parabola  is  y*  =  a  x.  Now  if 
m  p  be  drawn  infinitely  near  M  P, 
to  the  axis,  the  line  MworPr  will 
"rf  x,  the  differential  of  the  axis  x  ;  and  r  p  will 
d  y,  the  differential  of  the  ordinate  y;  also  the 
lation  between  those  differentials  is  found  by  differen- 
cing the  equation  y*  —  ax,  which  gives  2y  dy^adx, 

ad  x  a  d  x 

hence  dy-  — .  ordy-  ~~. 

Vttt  us  now  suppose  the  parameter  of  the  parabola  also 
»  vary,  and  to  become  a  +  h  a  (the  Greek  letter  i  being 
ted  to  indicate  the  variation  of  a  quantity,  in  the  same 
tanner  as  d  is  used  to  denote  the  ordinary  differential), 
•n  constructing  another  paralwla  A  Q,  the  parameter  of 
hich  i*  n  ■¥  h  <«.  the  variations  which  the  co-ordinates 
ndergo  in  consequence  of  this  variation  of  the  parameter 
ill  be  represented  as  follows  :  —  1.  Suppose  the  absciss 
.  M  to  be  the  same  in  both  parabolas.  The  ordinate 
I  Q  of  the  new  parabola  A  Q  will  be  equal  to  the  ordl- 
ate  M  P  augmented  by  the  small  quantity  P  Q,  whkh, 
lererore.  is  the  variation  of  y,  and  according  to  the  no- 
uion  of  the  calculus  denoted  by  h  y.    In  order  to  find 


of  this  variation,  we  must  substitute  y  +  i  »/ 
ir  v.  and  a  +  I  a  for  a  in  the  equation  y»  «•  a  x.  This 
ives  (y  +  3  y)i  =  (a  +  J  a)x,  from  which  subtracting 
he  original  equation  y«  =  a  x,  and  neglecting  quantities 
f  the  second  order,  as  in  the  differential  calculus,  we 

„        x  |  a       x  i  a 
et2y3y=.,3a.  whence  3  y  -  —  =  — . 

2.  Suppose  the  absciss  also  to  vary,  and  to  become  A  is. 
Ve  have  then  M  n  m  3  x.  and  s  q  m  %  y.    By  substituting 

+  3  x  for  i.  ij  +  I  y  f'-r  y.  and  a  +  I  a  for  a.  in  the 
riginal  equation,  it  becomes  (y  +  3y)'J  ™  (a  +  &a) 
x  +  lx)  \  whence,  by  performing  the  multiplications 
ndicated,  subtracting  the  equation  y'J  «»  a  x,  and  ne- 
lecting  quantities  of  the  second  order,  we  get  2  y  I  y  = 

.    .         a  3  x  +  x  3  a 
i]  x  +  x  3  a,  and  consequently  6  y  =  - 


3  *  +  x  3  a 

V^«t  x 


ay 

,  for  the  value  of  the  variation  of  y. 


Prom  this  example  we  may  see  clearly  the  distinction 
etween  differentials  and  variations.    The  changes  of 
he  co-ordinates  relative  to  the  same  curve  are  made  by 
ifferentlals  ;  those  which  take  place  in  passing  from  one 
to  another  of  the  same  kind  are  made  by  vari- 
«  small  quantities  3  x,  3  y,  3  a.  is  arbl- 
make  e  x  «s  d  x  ;  but  this  eqiudity 
,  we  are  no  longer  at  liberty  to  suppose 
y  =*  d  y,  or  3  a  *»  d  a.  It  is  also  obvious  that  the  varia- 
nts of  algebraic  quantities  arc  found  exactly  in  the  same 
manner  as  the  differentials  of  those  quantities  ;  in  fact. 
:  is  only  necessary  to  substitute  the  characteristic  3  for 
.  and  to  follow  the  rules  of  the  differential  calculus, 
'his  remark  extends  to  variations  of  all  orders,  and  to 
ircular  and  exponential  quantities. 
The  rules  being  entirely  the  same  in  both  methods,  it 
i  evident  that  the  variation  of  d  x  is  3  d  x,  and  reci pro- 
ally  that  the  differential  of  3  *  is  d  3  x.   These  two 
uantities  are  also  identical ;  for  if  we  suppose  x  and  jr* 
>  be  two  consecutive  values  of  x,  we  have,  by  the  prin- 
iples  of  the  differential  calculus,  sf  x  m  tf  —  m,  whence 
d  x  r=*l  X"  —  i  x.    But  in  the  same  manner  as  x  and  x' 
re  two  consecutive  quantities  in  the  series  of  values  of 


ic  variable  x,  so  3  *  and  3  x'  may  be  regarded  as  two 
onsccutive  values  of  the  variable  in  whence  d3x 
=  I  x'  -  i  x,  and  consequently  i  dx  ssdix. 
Another  principle  of  equal  importance  is,  that  the 
arlatlon  of  the  integral  of  any  differential  quantity  is 
aual  to  the  Integral  of  the  variation  ;  that  is  to  say.  in  any 
motion  1*  of  different  variables,  as  x,  y,  z,  Ac,  and  their 
Iffereutlals,  we  have  if  P  =*fl  P.  To  prove  thi* 
*  f  P     U.    We  have  then  P  m  d  U  by  taking  the  dlf- 

•rentials :  whence  3  P  «  3  d  U,  and  therefore,  by  what 

d  3  U.    Integrating  this  last 

whence,  by  restoring  the 


u  been  shown,  3  P 


luation,  we  get^'  3  P  =  i  U  ; 
ilue  of  U./3  P  -  3  /  P. 


By  means  of  these  two  principles  we  are  enabled  to 
od  the  variation  or  an  indefinite  integral  expression 
'V  d  x.  which,  in  fact,  is  the  principal  object  of  the  me- 

Kxi  of  variations.  If  this  integral  Is  a  maximum  or 
Jnimum.  its  variation  must  be  made  equal  to  nothing ; 


VARNISH. 

and  in  this  manner  an  equation  is  obtained  which  gives 
the  required  relations  between  the  variable  co-ordinates. 

Lagrange,  in  his  Micanique  Analytiqtte,  has  founded 
a  complete  system  of  rational  mechanics  on  the  method 
of  variations.  The  object  of  this  important  application 
may  be  understood  from  considering  that  the  co-ordinates 
of  the  different  points  of  amoving  body  may  be  used  either 
for  the  purpose  of  comparing  the  positions  of  two  different 
points  at  the  same  instant,  or  of  two  consecutive  positions 
of  the  same  point.  In  the  former  case,  the  only  relation 
between  the  co-ordinates  is  that  whkh  results  from  the 
form  of  the  surface  of  the  body  ;  In  the  latter  the  changa 
of  the  co-ordinates  Is  determined  by  the  conditions  of  the 
motion,  and  a  new  variable  Is  introduced  which  is  the 
measure  of  the  time.  The  co-ordinate*,  therefore,  vary  in 
two  totally  distinct  modes,  which  it  is  necessary  to  indi. 
cate  by  different  symbols.  One  of  these  modes  becomes, 
in  reference  to  the  other,  the  calculus  of  variations,  which, 
according  to  this  view  of  the  subject,  may  be  described  as 
a  method  of  differentiating  quantities  conceived  to  vary  in 
a  particular  manner,  after  having  been  already  differen- 
tiated on  the  supposition  that  they  vary  in  a  different  man- 
ner. See  Lajrrange,  Micanique  Amitytique  ;  Id.  Lccvn\ 
dtt  Catcul. ;  Lacroix,  Traiti  du  Calcui.  D'ff  et  lntitral, 
tome  ti.  ;  Bossut,  Traiti  du  Col  Diff-  et  Tnteg. ;  Hood- 
houte  on  Isoperitnetricai  Problems  ;  Atry't  Mathematical 
Tracts. 

VARICE'LLA.   See  Chicken  Pox. 
VAKICOCK'LE.    (Lat.  varix,  a  dittended  vein,  and 
*» kr ,  a  tumour.)  A  swelling  of  the  veins  of  the  spermatic 

cord. 

VABPETY.  (Lat.  varietas.)  In  Zoology,  this  term  is 
applied  to  Individuals  of  the  same  species,  which,  from  the 
operation  of  different  causes,  as  age,  climate,  food,  loca- 
lity, domestication,  Ac,  present  deviations  from  the  spe- 
cific type  in  sise.  colour,  form,  and  relative  proportion  of 
parts  of  the  body;  but  have  the  capacity  of  reverting  to 
the  original  typical  form  in  successive  generatio 
the  cessation  of  the  influences  under  which  the 
originated. 

VAKI'OLA.   See  Smail  Pox. 

VA'RIOLITE.  A  porphyritic  rock  consisting  of  an 
imperfectly  cr\  stall ized  aggregate  of  felspar  and  quarts. 

VARI'OLOUS.  (Lat.  variola,  ttnall  pox.)  In  Zoo- 
logy, when  a  part  is  be«et  with  many  shallow  impressions 
like  marks  of  the  small  pox. 

VAKlO'ltl'M  EDITIONS.  In  bibliography,  certain, 
editions  of  the  classic  authors  of  antiquity,  published 
chiefly  In  Holland,  in  the  )7(h  and  18tli  centuries,  and 
containing  the  notes  of  numerous  commentators,  arc  so 
called.  1  nese  editions  are  chiefly  valued  by  collectors. 
V A' II IX.  (Lat.)  A  dilatation  or  swelling  of  a  vein. 
VA'KNISH.  (Fr.  vcrnis.)  A  fluid  which  when  spread 
thin  upou  a  solid  surface  becomes  dry.  and  forms  a  coating 
impervious  to  air  and  moisture.  There  are  two  kinds  of 
varnish;  namely,  tpirit  and  oil  varnishes:  rectified  alcohol 


•  the  former ;  and  for  the  latter  fixed  and  volatile 
ixtures  of  the  two.    The  solid  substances  dis- 


oils.  or  mixtures  < 

solved  In  the  above  menstrua,  and  which  constitute  what 
is  termed  the  body  of  the  varnish,  arc  almost  exclusively 
resinous,  and  arc  chiefly  the  following:  —  I.  Turpentine, 
all  the  varieties  of  which  are  employed  by  the  vamisher  : 
they  form  an  excellent  body,  and  give  strength  and  glos- 
siness at  a  small  expense  ;  but  they  do  not  dry  without 
other  additions.  2.  Copal,  a  peculiar  resin,  very  difficult 
to  dissolve,  but  forming  a  hard  and  durable  ingredient. 
It  is  generally  melted  over  a  gentle  fire  previous  to  use. 
3.  Lac.  which  gives  great  toughness  ana  hardness  ;  but 
is  often  Inadmissible,  on  account  of  its  reddish  brown  co- 
lour. 4.  Mastic,  which  yields  a  tough,  hard,  brilliant, 
and  colourless  varnish.  !>.  Klemi,  a  resin  of  a  pale  yel- 
low green  tint,  and  a  valuable  ingredient,  on  account  of 
its  toughness  and  durability,  fi.  Sandarach,  a  resin  w  hich 
imparts  splendour,  but  which  alone  is  nol  durafelsV 
7.  Amber,  a  valuable  ingredient,  on  account  of  Its  hard- 
ness and  durability  ;  but  difficult  of  transparent  solution, 
and  hence  chiefly  used  in  opaque  varnishes.  8. 
added  on  account  of  its  fragrancy.  9. . ' 
brilliancy  and  some  scent.  In.  Uamt* 
nlshes.  II.  Dragon's  blood,  for  red  varnish.  These,  to- 
gether with  turmeric,  saffron,  and  annotta,  are  chiefly 
used  on  account  of  their  colour,  and  to  cover  brass  and 
copper  under  the  name  of  lacquers.  12.  Caoutchouc. 
This  extraordinary  vegetable  product  has  of  late  been 
much  employed  in  a  variety  of  preparations  used  as  var- 
nishes. It  is  invaluable  where  materials  are  to  be  ren- 
dered air-tight,  as  balloons,  for  example,  and  where  at 
the  same  time  flexibility,  and  even  elasticity,  are  required  ; 
but  its  principal  application  in  this  way  Is  in  the  manu- 
facture of  various  tratcr-prixif  articles.  13.  Asphultum, 
the  varieties  of  which  are  indispensable  in  black  oil  vat- 
nishes.  in  making  spirit  varnishes,  the  strongest  alcohol 
of  commerce  should  be  used  (of  a  specific  gravity  uot 
exceeding  H20),  and  its  solvent  power  over  some  of  the 
more  intractable  resins  is  sometimes  Improved  by  the 
addition  of  a  little  camphor  ;  in  order  to  prevent  the 
agglutination  of  the  reiiu^  it  U  often  requisite  to  mix  it 


ime,  whkh  gives 
■  for  yellow  tar- 
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VARVICITE. 

with  tand  or  pounded  glass,  bv  which  the  surface  1*  much 
Increased,  and  the  solvent  energy  of  the  spirit  facilitated. 
The  proportion*  in  which  the  several  ingredients  are 
used,  and  the  selections  for  articular  purport,  are  In- 
finitelv  various.  The  following  are  a  few  good  varnish*-*. 
In  Illustration  of  their  varieties  :  ~-  1 .  Spirit  varnish. 
Sandarach  4  os..  seed  lac  2  of.,  eletni  1  ox. ;  digest  the 
whole  in  a  quart  of  moderately  warm  alcohol,  and  when 
dissolved  add  Venice  turpentine  2  ois.  2.  Lac  vamisk. 
Seed  lac  8  os. ;  digest  for  four  days  In  a  warm  place  with 
a  quart  of  alcohol,  and  then  strain  through  llauuel. 
8.  Turprnt  ne  varnish.  Mastic  12  oz.,  mixed  with  5  os.  of 
pnunded  gl.u*.  and  digested  in  a  quart  of  oil  of  turpen- 
tine, adding  at  Interval*  about  half  an  ounce  of  camphor 
in  small  pieces.  When  the  ma>tlc  is  dissolved  add  to 
the  warm  fluid  an  ounce  and  a  half  of  previously  liquefied 
Venice  turpentine,  and  stir  the  whole  together.  4.  Copal 
tarnish.    Copal  which  has  been  previously  melted  by  a 

Sntle  heat  3os..  oil  or  turpentine  20  ox.  (measure):  put 
e  oil  into  a  flask  placed  in  boiling  water,  and  add  the 


Powdered 


copal  in  small  portions  at  a  time,  so  that  it  may 
tolved  ;  let  it  stand  a  few  days  to  clear, 
it  off.  and  if  too  thick  for  use  add  to  It  a  lit- 


tle warm  oil  of  turpentine.  This  varnish  dries  slowly,  but 
is  verv  durable.  b.Unserd  varnish.  Melt  16  ox.  of  copal  In 
nn  Iron  pot  with  as  gentle  a  fire  as  possible,  and  when 
fused  pour  in  3  ox.  of  hot  linseed  oil ;  stir  the  mixture, 
remove  It  fr<>m  the  fire,  and  while  yet  warm  gradually 
add  a  pint  of  warm  oil  of  turpentine:  when  the  whole 
is  Incorporated,  strain  it  through  a  piece  of  linen  into 
phials.  This  is  a  hard  and  durable,  but  also  a  coloured 
varnish.  G.  Amber  varnish.  Melt  16  ox.  of  amber  in  an 
iron  pot,  then  add  2 ox.  of  melted  lac  and  10  os.  of  hot 
drying  linseed  oil ;  incorporate  the  whole  by  stirring  ; 
remove  it  from  the  fire,  and  before  it  cools  add  a  pint  of 
warm  oil  of  turpentine,  l.lUack  varnish.  Melt  16  ox.  of 
amber  In  an  Iron  pot,  and  add  half  a  pint  of  hot  drying 
linseed  oil,  Sox.  of  powdered  rosin,  and  3  ox.  of  powdered 
asphaltum;  stir  all  together,  and  when  removed  from 
the  (ire  and  sufficiently  cool  add  a  pint  of  warm  nil  of 
turpentine,  h.  I.ncqusr .  Digest  3  ox.  of  seed  lac.  1  us.  of 
turmeric,  and  2  drs.  of  dragon's  blood  for  six  days  in  a 
pint  of  alcohol,  frequently  shaking  the  bottle,  which 
should  be  kept  In  a  warm  place;  strain  the  lacquer 
through  linen.  The  above  are  samples  of  each  of  the 
principal  varnishes  ;  but  every  maker  varies  the  propor- 
tions, and  often  the  nature  of  the  ingredients.  In  the 
preparation  of  varnishes,  in  consequence  of  the  highly 
combustible  nature  of  all  the  materials,  the  utmost  care 
is  requisite  to  avoid  accidents  by  fire. 

VA'R  V  (CITE.  An  ore  of  manganese  found  at  11  arts- 
hill  in  Warwickshire.  It  appears  to  be  a  compound  of 
1  equivalents  of  peroxide  ana  1  of  sesquioxideof  manga- 
nese with  1  of  water. 

VA'SCULAK  SYSTEM,  in  Botany.  Is  that  portion  of 
the  tissue  of  plants  which  is  destined  for  the  conveyance 
of  air.  Vascular  plants  are  those  in  which  the  vascular 
system  occurs,  or  forms  a  principal  feature.  The  air 
vessels'*™  the  trachea?  or  spirals. 

VASE.  (Lat.vas.)  In  Sculpture,  a  vessel  usually  orna- 
mented with  sculpture  of  fruits,  flowers,  bassi  rilicvl,  &c. 

VA'SES,  ETRUSCAN.  In  Antiquities.  These  well- 
known  and  beautiful  objects  of  ancient  art  have  been 
discovered  in  great  numbers,  chiefly  in  the  sepulchres  of 
ancient  Italian  cities.  Their  material  is  terra  cotb 
tbev  are  painted  with  figures  and  scenes.  The 
beautiful,  and  Indeed  the  most 
obtained  from  Campania  and  Magna  Cr stela ;  and  it 
much  controverted  among  antiquarians  whether  the 
workmanship  was  not  originally  Greek,  which  is  main- 
tained by  Sir  W.  Cell.  ( Topography  of  Home,  vol.  i.)  Of 
late  years,  the  great  sources  nave  been  the  sepulchre*  of 
Etruria  Proper.  Five  thousand  have  been  taken  In 
twenty- five  years  from  the  ruins  of  Tarquiuia  alone  .  and 
it  seems  to  be  now  generally  admitted  that  the  manu- 
facture is  rightly  called  Etruscan ;  that  it  is  of  extreme 
antiquity  ;  that  in  its  origin  it  is  connected,  In  some  way 
not  easily  explicable,  with  early  Egyptian  art;  that  in 
its  progress  Greek  taste  and  style  were  introduced  ;  that 
the  art  had  fallen  into  disuse  in  the  flourishing  period  of 
the  Roman  empire,  which  is  evinced  by  this  fact,  among 
others,  that  none  have  been  found  in  Pompeii  or  Her- 
culaneum.  "  The  most  ancient  vases  are  those  called  of 
the  Egyptian  style.  They  are  particoloured,  of  red  and 
black  upon  a  pale  yellow  ground.  Mack  vnses.  with 
fricxes  of  animals  and  ornaments  in  bassi-rilievo.  are 
also  of  very  high  antiquity.  Those  with  black  figures  on 
a  red  ground  come  next  in  order;  while  the  most 
modern  are  black  with  red  figures:  such  of  them,  at 
least,  as  depart  from  the  old  stiff  Etruscan  style,  and 
have  the  more  natural  shapes  of  Greek  art ;  for  example 
those  of  Magna  Graecia  in  general,  and  Sola  In  par- 
ticular."  (Mrs.  H.  Gray,  Sepulchres  of  Etruria,  p.  45.) 

VA'SSAL.  (Derived,  according  to  Sir  F.  Palgrave 
on  the  English  Commonwealth,  from  the  Welsh  gwas,  a 
young  man  or  page  ;  gwasaeth,  the  state  of  pagehood. 
being  rendered  in  Latin  vassaticum.)    The  holder  of  a 


fief,  br  fealty  and  service, 
(See  Fei-DAL  Systbm.)  F 
word,  it  has  been  inferred  tl 


VAVASSOR. 

of  a  feudal  superior  or  lard 

rom  the  Celtic  origin  at  11 , 
Inferred  that  some  portion  of  thttmhl 


some  valleys 


Gaul 

Roman  empire.  In  the  ancient  document*  of  the  <"».■ 
lovingian  kings,  the  vassal  is  termed  "  ta»«iu,"  or  '  fc-  a 
fi dells  ;"  the  lord  generally  "  senior."  The  terns  *u** 
was  also  more  generally  used.  In  common  lanrxaf*.  : 
signify  all  who  were  dependent  on  a  superior  lord,  inm 
those  who  held  fiefs  of  him  down  to  his  serfs  or  tilksz* 
(See  Guixot,  denization  en  Prance,  rol.  iv.) 

VASTUS.  A  term  applied  by  anatomists  to  f*; 
must 1.  »  of  the  thigh,  the  external  and  internal  vmati. 

VA'TICAN,  the  ancient  palace  of  the  pepe». 
the  most  magnificent  in  the  world,  stands  at  Rom  ao 
the  right  hank  of  the  Tiber,  and  on  the  hill  aarvr  - 
called  by  the  same  name ;  derived,  according  to  V  .» 
Gellfus,  from  Vatkinium,  or  rather  from 
oracular  deity  of  the  Latins,  called  by  the 
piter  Vaticanus,  who  was  worshipped 
that  Pope  Symmachus  began  the  construction  of  c* 
palace.    It  was  inhabited  by  Charlemagne  in  "00;  sad 
the  present  irregular  edifice  has  been  raised  tj  tte 
gradual  additions  of  along  series  of  pontiff*     Its  < 
is  enormous,  the  number  of  rooms,  at  the  lowest 
potation,  amounting  to  4422 ;  and  it*  riches  in  raar**v 
bronxes,  and  frescoes,  in  ancient  statues  and  ceeu.  set 
in  paintings,  are  unequalled  in  the  world  ;  not  n>  ssn- 
tion  its  library,  the  richest  in  Europe  in  rnanusmso 
The  length  of  the  museum  of  statues  alone  t*  oaopjasl 
to  be  a  mile:  here  are  the  Sistlne  Chapel;  the  Cawt 
of  Raphael,  painted  by  himself  ami   his  pup;b  .  tit 
museum  of  Pius  VI.,  peculiarly  rich  In  object*  of  access 
Italian  workmanship:  and  other  deposits  of  art  *z*ifg>- 
tiquity,  each  of  which  by  itself  would  suffice  t-j  re&an-  i 
citv  illustrious. 

VAU'DEVILLE.  In  French  Poetry,  a  species  v 
light  song,  frequently  of  a*  it  meal  turn,  coosiooc  of 
several  couplets  and  a  refrain  or  burden,  introduced  srja 
theatrical  pieces.  The  origin  of  the  word  is  dHpa.ee, 
some  derive  It  from  Vau-de- Vire,  a  Tillage  hi  Norraazhit 
Short  comic  pieces  interspersed  with  such  soars  are  s~*s 
termed  Vaudeville*. 

VAU'DOIS.   (Lat.  Waldenses.)   Tbe  inhabitants  J 
m^the^A^  between  Italy  and  I'roi'nt 

tie  distinguished  from  the  Waldenses,  or  followers,  * 
Peter  Waldo,  who  acquired  celebrity  In  the  l-Zh  ctsv- 
tury,  and  from  whom  some  writers  have  deduced  fc«a 
their  religious  tenets  and  their  appellation  al*«.  Ti* 
Vaudois  are  celebrated  for  having  maintained  the  pwrsrr 
of  their  doctrine  for  many  ages  before  tbe  Reform- 
ation ;  and  It  has  been  asserted  by  some  theosry^* 
that  the  true  spirit  of  the  primitive  Chratiauitv  s* 
kept  alive  among  them  throughout  the  whole  pcrsst!  sA 
Romish  corruption.  This  portion,  however,  doe*  t  < 
seem  susceptible  of  proof.  Another  claim  that  tsvy 
possess  to  a  place  in  ecclesiastical  history,  is  demed 
from  the  numerous  persecutions  to  which  they  as** 
been  exposed  on  account  of  the  witness  they  have »; 
long  borne  against  the  erroneous  doctrine*  of  the  ra- 
tions by  whom  they  arc  surrounded.  Tbeir  i 
tiquity  is  certain  at  all  events;  and  tbe 
tempts  which  have  been  made  bv 
fix  on  them  the  stigma  of  Manicheisn 
by  the  evidence.  For  the  last  three  centuries  they  havr 
been  viewed  with  dUpleasure  by  the  dukes  of  Sa»o?  a--i 
king*  of  Sardinia,  their  masters,  and  repeat-dly  slatted 
with  military  execution,  or  more  legsd  forms  of  violence. 
One  great  persecution,  in  the  17th  centurr.  is  known  to  as 
by  Milton's  noble  sonnet.  Not  long  after  it  they  wrrw 
altogether  expelled,  and  retreated  into  Switzerland, 
whence  they  returned  br  a  celebrated  march,  and  re- 
covered their  valleys  by  force;  an  event  commemorated 
In  the  work  of  Arnaud.  one  of  their  pastors.  La  GsWtfw* 
Rentrie  des  I'audois  dans  leurs  I  allocs.  At  present  \br% 
are  by  no  means  free  from  occasional  vexation*  1  r.rtr 
number  is  about  90.000.  (See  Faber  on  the  WaUemsa 
and  Albigenset,  as  to  their  tenets.) 

VAULT.    (Fr.  vouie  ;  It.  volta.)   In  Architecture, 
arched  roof,  so  contrived  that  tbe  stones,  bricks,  or  < 
materials  whereof  It  Is  constructed,  s  us  law  and 
each  other  In  their  places.    Vaults  are  circuUr  t 
tical.    When  their  section  rises  higher  than  a  i 
they  are  said  to  be  surmounted ,  w  hen  less,  #*r 

VA'VASSOR.  A  word  of  uncertain  derivation,  al- 
though probably  derived  from  the  same  root  with  vassal 
(gwas,  a  youth  or  page,  in  some  Celtic  dialects).  The 
vassals  who  held  immediately  of  the  higher  cobilitr. 
under  the  fetvdal  system  in  France,  were  frequently  com- 
prehended under  this  general  name  ;  the  chitetain*  being 
such  vavassaors  as  possessed  castles  or  fortified  hoases. 
(See  Hallam,  Middle  Ages,  vol.  I.  p.  It!).)  The  word, 
however,  seems  to  have  been  of  very  loose  application. 
Poor  gentlemen  are  termed  vasasaors  in  old  French  ro- 
mances,  lu  England  the  titk  was  not  usual,  alihcj.k  u 
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VECTIS. 

*  mentioned  In  Bracton  In  contradistinction  to  baron, 
nd  sometimes  appear*  to  have  designated  person*  who 
•eld  land  by  military  tenure  of  other*  than  the  king. 
See  Archafotogia.  vol.  ii.) 

VE'CTIS.  (Lat.  the  lever.)  In  Mechanic,  the  same 
.ith  lever.    Sec  Lever. 

VE'CTOR  (Lot.  vebere,  to  carry),  or  RADIUS 
'ECTOR.  In  Astronomy,  a  straight  line  conceived  to 
«  drawn  from  the  centre  of  a  planet  to  the  centre  of  the 
un.  by  which  the  planet  appear*  to  be  carried  round 
he  sun  in  it*  orbit.  In  geometry,  the  radius  vector  of  a 
ouic  section  is  a  straight  line  drawn  from  one  of  the  foci 
o  any  point  in  the  curve. 

V  K'DA.  The  name  by  which  the  Hindoo* 
he  collective  body  of  their  scriptures  ; 
Tedam.  Bcdam,  &c,  according  to  various  provincial  pro- 
nunciations, by  European  writers.  The  four  Vedas  (Rig. 
lajiut,  Saman,  and  Atharvan)  are  believed,  according 
o  the  orthodox  creed,  to  have  been  revealed  by  Brahma, 
lut  the  subdivisions  are  infinite,  a*  are  also  the  connected 
forks,  —  Upavedas,  Angas,  I'pangas,  &c, .  some  of  which 
re  considered  by  Mr.  Colebrooke  to  constitute,  according 
o  received  opinion,  a  fifth  Veda.  The  arrangement  Is 
.scribed  to  one  Vyasa.  a  sage  of  whom  nothing  positive 
an  be  ascertained.  Tho  Vedas  chiefly  consist  of  prayers, 
•recepts  or  maxims,  and  stories ;  called  respectively  by 
liffercnt  titles  Thus  a  portion  of  the  mythological  hls- 
ones  aro  called  Put-anas ;  but  these  are  not  to  bo  con- 
oiiudtHi  with  the  poems  of  romantic  mythology  called  by 
he  same  name.  (See  Pi  h \nas.)  The  genuineness  and 
ntlqulty  of  the  Vedas  have  been  matter  of  much  dis- 

oglcal  data  are,  that  tho*  were  compiled  before  the 
opposed  incarnation  of  Vishiui,  as  Rama  and  Krithna, 
inder  which  titles  he  is  now  so  commonly  worshipped 
irnong  the  Hindoos  ;  and  also  before  the  appearance  of 
tuddha.  Sir  William  Jones  (Asiat.  Researches,  vul.  ii.) 
rave  them  a  conjectural  antiquity  of  about  3000  years  ; 
ind  Mr. Colebrooke  (lb.  toL  vul.)  arrives  at  about  the 


ame  conclusion. 

VEDA'NTA.  A  sect  among  the  Hindoos,  whose 
beory  of  philosophy  is  professcdlr  founded  on  the  rcve- 
at  ion*  contained  in  the  Vedas.  Its  fundamental  tenets 
ippear  to  have  a  near  connection  with  the  opiuions  of 
■.pit- harm  us,  Plato.  Pyrrbo,  and  what  Is  termed  the  Ber- 
;elian  philosophy  among  ourselves  ;  namely,  that  matter 
j a*  no  existence  independent  of  mental  perception  ;  with 
he  ordinary  consequence*  of  that  doctrine,  of  which 
hose  practically  most  Important  arc  the  maxims  of 
Quietism.  See,  on  the  philosophy  of  the  Vedas,  Hitter' t 
History  of  Ancient  Philosophy  (translation),  vol.  1.  p.  G6, 
fee. 

VEER.  In  Naval  Language,  to  give  the  ship  more 
rope  of  cable.  Also  to  let  any  thing  drop  astern  by  a 
ope.    Also  the  old  term  for  to  war. 

VEGETABLE  EARTH.  Soil  In  which  decayed  vc- 
retable  matter  is  in  a  much  larger  proportion  than  the 
H-imitive  earths.  In  Horticulture,  vegetable  earth  Is 
-ailed  mould  ;  and  in  Agriculture  the  term  is  applied  to 
he  surface  soil  of  hollows,  which  contain  alluvial  soil 
teneath,  and  vegetable  matter,  generally  of  a  black  colour, 
>n  the  surface. 
VEGKTA'TION.  See  Botany. 
VKGETA'TION.  CHEMISTRY  OF.  From  the  mo- 
nent  a  seed  begins  to  grow  a  series  of  chemical  changes 
ire  Induced,  essential  to  the  development  of  it*  germ. 
The  process  has  been  chiefly  studied  In  regard  to  bicoty- 
etkmous  plants,  and  a  general  outline  of  it  is  given  under 
be  word  Germination. 

VE'HMIC COURTS.  (Germ.  vehm. or  femgerlchte.) 
"riminal  courts  of  justice,  established  In  Germany  during 
he  middle  ages.  These  courts  are  commonly  said  to 
»ave  originated  in  those  held  by  the  Missi  Dominicl,  or 
•nperial  legate*,  sent  by  Charlemagne  into  the  provinces 
»f  his  empire ;  but  many  circumstances  denote  their 
lescent  from  the  more  ancient  tribunals  of  the  German 
rlbes,  held  in  the  open  air  in  the  primitive  periods  of 
heir  history.  (See  a  curious  account  of  the  free  field 
iKirts  of  the  Germans  in  Sir  F.  Palgrave's  work  on  the 
Knglish  Common'rcaUk ;  H'igand's  Femgericht  West, 
•hulens.)  But  the  character  under  which  these  insti- 
i»  became  formidable  and  important,  about  the  be 


•ount  of 
were  per*, 
o  t lie- nun i. 
were  bound 


finning  of  the  13th  century,  arose  from  the  disordered 
it-ite  of  northern  Germany  after  the  dissolution  of  the 
The  Vehmic.  or.  as  they  were  called, 
then  modelled  on  a  secret  system  of 
te  president  was  usually  a  prince  or 
■>ire  ;  his  assistants  (styled  Freischoffen ) 
filiated  to  the  society  by  secret  initiation, 
it  is  said,  at  one  time  of  100,000.  All  these 
attend  the  secret  meetings  of  the  courts 
ivhen  »ifrnmoiied,  and  to  execute  their  decrees,  if  neces- 
>ary,  hy  taking  the  life  of  persons  condemned.  Westpha- 
ia.  styled,  in  the  language  of  the  free  courts,  the  Red 
I  ind.  was  the  district  in  which  their  central  authority 
»a*  seated.  These  courts  exercised  a  grr.it  power,  which 
was  occasionally  serviceable  in  repressing  the  lawless 
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violence  of  the  nobles  of  that  period,  but  which  was  a]  so 
liable  to  be  perverted  to  the  gratification  of  private  malice 
and  tyranny.  Various  leagues  were  formed  in  the  16th 
century,  by  the  nobles  of  the  empire,  for  the  purpose  of 
destroying  their  influence;  which  was  at  last  effected, 
chiefly  by  the  introduction  of  a  better  system  of  public 
judicature  and  police  in  the  several  state*.  See  also  the 
publication  of  the  Library  of  Entertaiuing  Knowledge  So. 
ciety.  Secret  Societies  vj  the  Middle  Ages.  The  i 
use  of  this  history  made  by  Goethe  In  his  Goetx,  i 
tichmgrn  is  well  knowu. 

VEIL.  A  term  used  in  describing  fungi  to  denote  the 
horizontal  membrane  connecting  the  margin  of  the  pile  as 
with  the  stipes. 

VEINS.  (Lat.  vena.)  In  Anatomy,  elastic  tubes 
which  couvey  the  blood  from  the  arteries  back  to  the 
heart.    .SVc  He  set.  . 

VEINS,  MINERAL.  Cracks  or  fissures  in  rocks  filled 
up  with  substances  differing  from  the  rock  itself.  When 
these  are  of  a  metallic  nature,  they  form  the  chief  repo- 
sitories of  the  most  useful  metals,  and  are  termed  metallic 
veins :  they  often  contain  cavities  lined  with  some  of  the 
most  beautiful  mineral  products.  Some  veins  are  several 
yards  wide  ;  and  they  often  branch  off  into  smaller  rami- 
fications, which  are  gradually  lost  in  the  surrounding 
rock.   Set  Grolooy. 

VELE'LLA.  (Diminutive  of  velum,  a  sail.)  The 
name  of  a  genus  of  Acalephe*.  characterised  by  a  vertical 
crest  or  sail,  bv  means  of  which  they  are  wafted  along 
the  surface  of  the  ocean. 

VE'LITES.  The  light-armed  infantry  attached  to  a 
Roman  legion  were  so  called.  (See  Mimde  I'Ac.dcs 
Inter,  vol.  xxix.)  They  were  equipped  with  bows,  slings, 
and  javelins,  a  light  wooden  buckler  covered  with 
leather,  and  a  head- piece. 

VE'LLUM.  (Lat.  vetamen,  or  vitullnum.)  A  fine 
kind  of  parchment  made  of  calfskin.  The  skins  aro 
limed,  shaved,  washed,  and  stretched  in  proper  frames, 
where  they  are  scraped  with  the  currier's  fleshing-tooi, 
and  ultimately  rubbed  down  to  a  proper  thickuess  with 
pumice-stone. 

VELO'CE.  (It.  swift. >  In  Music,  a  term  which,  pre- 
fixed to  a  movement,  Indicates  that  it  is  to  be  performed 
in  a  rapid  maimer. 

VELO'CIPEOE.  ( I M .  velox.  str(fl,  and  pes,  foot. ) 
A  vehicle  invented  at  Mannheim  in  1  HI  7,  by  M.  Ural*. 
con»i*ting  of  a  pieceof  wood  about  five  feet  long,  and  half 
a  foot  wide,  resting  on  two  wheels,  one  behind  the  other. 
On  this  an  individual  sits,  as  on  horseback,  his  feet 
touching  the  ground,  and  thus  propelling  the  machine. 
The  front  wheel  may  be  turned  at  pleasure,  so  that  the 
rider  may  give  any  direction  to  the  machine.  This  species 
of  vehicle  never  came  into  general  use;  but  it  was  Im- 
proved by  Knight  in  this  < 
for  it. 

VELO'CITY  (Lat.  velox,  swift).  Is  measured  by  i 
space  which  a  moving  body  passes  through  In  a  given 
time.  The  velocity  of  a  body  Is  uniform  when  It  passes 
through  equal  spaces  in  equal  times  ;  and  variable  when 
the  spares  passed  through  in  equal  times  are  unequal. 
It  is  accelerated  when  the  force  by  which  a  body  is  put 
into  a  state  of  motion  continues  to  act  after  the  motion 
has  commenced  ,  and  retarded  when  the  moving  body 
encounters  obstacle*  which  tend  to  destroy  the  motion . 
Velocity  is  merely  a  relative  term  ;  for  there  is  nothing, 
as  Blot  remarks  (  Trailide  Physique,  I.  ill.  p.  148.),  which 
in  Itself  1*  either  swift  or  slow,  any  more  than  great  or 
small.  The  velocity  of  a  cannon  ball  appears  very  great, 
as  it  can  scarcely  be  followed  by  the  eye  ;  yet  It  it  slow  in 
comparison  of  the  motion  of  a  point  on  the  earth's  equator 
carried  round  by  the  diurnal  motion  ;  and  this,  in  its 
turn,  is  far  hi  ferior  to  the  velocity  of  the  earth  In  its  orbit, 
which  again  is  greatly  exceeded  by  the  velocity  of  light. 
(For  the  velocity  of  hilling  bodies,  see  Acceleration  ; 
for  the  velocity  of  a  body  moving  in  curve  about  a  centre 
of  force,  sec  Central  Iorces.  Sec  also  Gunnery,  Vir- 
tual Velocity,  \c 

VELVET.  A  rich  kind  of  stuff,  extensively  used  for 
ladies'  dresses  and  a  variety  of  other  purposes.  Of  velvet 
there  are  properly  only  two  kinds,  that  with  a  plain,  and 
that  with  a  tweeled,  or,  as  it  Is  also  called,  a  Genoa  ground 
or  back.  When  the  material  1*  silk,  it  is  called  velvet ; 
when  cotton,  velveteen.  The  latter  is  a  species  of  fus- 
tian, which,  under  a  variety  of  names,  i*  largely  used  for 
men'*  wearing  apparel. 

VENA  CAV  A.   See  Heart. 

VENEE'R.  In  Architecture,  a  thin  piece  of  material 
of  a  more  valuable  kind  laid  on  another  of  a  more  com- 
mon sort,  by  which  the  whole  substance  appears  to  be  of 
the  more  valuable  sort.  Veneering  Is  more  usually  ap- 
plied to  furniture  than  to  strictly  architectural  purposes. 

VENE'TIAN  SCHOOL.  In  Painting.  The  distin- 
guishing character  of  this  school  is  colouring,  and  a  con- 
summate Intellectual  knowledge  of  chiaro-scuro  ;  in  both 
which  all  is  grace,  spirit,  and  faithful  adherence  to  nature, 
so  seductive  as  to  lead  the  spectator  away  from  any  con- 
sideration of  its  defects.    It  is  an  exqunitu  bouquet  of 
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well-arranged  flowers  ;  or  a 

charlne  fruits.   But  it  is  not  to  be 

gather  wanting  in  still  higher  accomplishments;  for  the 
head  of  it  was  Tiziano  do  Vecelli ;  and  in  its  ranks  are  to 
be  found  Tintoretto.  Paul  Veronese,  Glorgione,  and  many 
other  Illustrious  masters.    See  Paiwtino. 

VE'NIAL  SIN.  (Lat.  ven\*.  forgiveness .)  In  Theo- 
logy, Is  defined,  by  Roman  Catholic  theologians,  a  sin 
winch  weakens  sanctifying  grace,  but  does  not  take  it 
away:  It  is  not  necessary,  although  commendable,  to 
mention  such  sin  in  confession.  Reformed  theologians 
altogether  reject  the  formal  distinction  between  venial 
and  mortal  sin. 

VENI'RE  FA'CIAS.  In  Law,  a  judicial  writ,  directed 
to  the  sheriff,  to  cause  a  jury  to  come  or  appear  In  the 
neighbourhood  where  a  cause  is  brought  to  issue,  to  try 
the  same.  {See  Juav.)  A  venire  facias  de  novo,  being 
a  writ  directing  the  sheriff  to  cause  a  jury  to  come  and 
try  a  cause  a  second  time,  is  granted  where  there  has 
been  a  mis.trlal ;  on  the  ground  of  irregularity,  as.  for 
instance.  In  summoning  the  jury ;  on  the  ground  of  mis- 
conduct by  the  jury  ;  and  also  In  certain  cases  where  the 
▼erdict  given  is  Imperfect  by  reason  of  some  ambiguity 
and  uncertainty.  The  great  rule  of  difference  between  a 
venire  de  novo  In  the  latter  case  and  a  new  trial  Is.  that 
the  former  is  only  granted  on  matter  appearing  on  the 

VENI,  SANCTE  SPIRITUS.  (Lat.  Come,  Holy 
Ghost. )  The  name  given  to  a  mass  In  the  Roman  Ca- 
tholic church  to  invoke  the  assistance  of  the  Holy  Spirit. 

VENTA'YLE.  or  AVENTAYLE.  The  visor  of  a 
helmet.   See  Helmet. 

VE'NTER,  (Lat.)  In  Entomology,  signifies  the  lower 
part  or  the  abdomen. 

VENTILA'TION  (Lat.  ventus,  viruT)  literally  sig. 
nine*  fanning  or  blowing.  In  Domestic  Economy,  It  Is 
the  art  of  conveying  currents  of  fresh  air 
apartments  or  confined  places,  so  as  to 
mosphere  In  a  state  of  purity. 

Atmospheric  air  consists  of  two  ingredients,  oxygen 
and  azote,  blended  together  in  the  proportion  of  one  part 
by  measure  of  the  former  to  four  of  the  latter.  V*  hen 
these  proportions  are  altered,  air  becomes  unfit  for  re- 
spiration ;  and  when  the  oxygen  is  withdrawn  or  con- 
sumed. It  is  rendered  altogether  Incapable  of  supporting 
animal  life  or  combustion.  But  there  are  operations  both 
of  nature  and  art  continually  going  forward  in  which  the 
oxygen  of  the  atmosphere  is  consumed,  and  gaseous  pro- 
ducts evolved  which  are  destructive  of  life.  Thus,  in  the 
act  of  respiration,  a  certain  portion  of  the  oxygen  con- 
tained In  the  air  inhaled  into  the  lungs  is  converted  into 
carbonic  acid,  a  substance  which  acts  as  a  narcotic  poison; 
and  hence.  In  a  contlrted  apartment,  air  is  soon  rendered, 
by  breathing  alone,  not  mere.y  incapable  of  maintaining 
life,  but  highly  destructive  of  it,  in  consequence  of  the 
evolution  of  a  deleterious  gas.  In  like  manner,  oxygen  is 
consumed,  and  carbonic  acid  evolved,  in  the  process  of 
combustion  ;  and  the  burning  of  a  pan  of  charcoal  in  a 
close  room  is  known  to  be  a  certain  means  of  extin- 
guishing life. 

Although  a  decomposition  and  deterioration  of  air  is 
thus  continually  going  forward,  nature  has  by  various 
means  provided  so  effectually  for  the  restoration  of  the 
two  constituent  gases,  that  in  whatever  part  of  the  world, 
and  at  whatever  height  in  the  atmosphere,  air  is  taken,  it 
ts  found,  when  chemically  examined,  to  contain  azote  and 
oxygen  in  exactly  the  same  proportions.   See  Air. 

Quantity  of  air  required  for  Ventilation.  —  If  the 
question  were  solely  how  to  cbmmand  a  sufficient  supply 
of  fresh  air,  it  would  be  easily  solved ;  but  as  in  our  cli- 
mates the  temperature  of  the  external  atmosphere  is  in 
winter  generally  very  much  lower  than  is  necessary  for 
comfort,  we  have  at  the  same  ttme  to  provide  for  the 
maintenance  of  an  artificial  temperature  in  our  apart- 
ments, by  allowing  the  air  to  enter  no  faster  than  it  can 
be  warmed.  One  of  the  first  points,  therefore,  to  be  con- 
sidered, is  the  amount  of  the  supply  of  fresh  air  which  an 
Individual  requires  for  comfort  and  health.  This,  how- 
ever, is  a  point  on  which,  by  reason  of  the  great  variety 
of  circumstances  concerned.  It  Is  extremely  difficult  to 
arrive  at  any  satisfactory  conclusion. 

Dr.  Henry  estimates  that  an  adult  person  makes,  on  the 
average,  30  inspirations  per  minute,  and  draws  into  his 
Rings  at  each  inspiration  31)  cubic  Inches  of  air.  Peclet 
allows  40  cubic  inches  for  each  inspiration.  Taking  the 
mean  of  the  two  estimates,  we  have*  600  cubic  inches  ex- 
pired per  minute.  Bat,  according  to  Dr.  Arnott,  air  ex-  I 
pelled  from  the  lungs  is  found  to  vitiate,  so  as  to  render 
unfit  for  respiration,  twelve  times  Its  own  bulk  of  pure  air  ; 
hence,  the  quantity  of  air  spoiled  every  minute  by  the  re- 
spiration of  an  adult.  Is  7300  cubic  Inches,  or  rather  more 
than  4  cubic  feet.  Dr.  Arnott,  however,  supposes  the 
waste  to  be  ouly  half  of  this  quantity.  But  there  are 
several  other  causes  of  deterioration  besides  the  produc- 
tion of  carbonic  acid  from  the  lungs :  the  effluvia  and 
vapour  of  animal  matter  exuded  from  the  whole  surface  of 
the  body  is  not  less  injurious  than  carbonic  acid ;  and. 


VENTILATION. 

according  to  M.  Regain,  In  a  I 
3|  coble  feet  of  air  per 
vapour  transmitted  through  the 
rendered  unfit  for  respiration, 
are  used,  a  further  allowance  must  be 
waste  by  combustion.  Beside*,  air  is  required  f-f 
rious  other  purpose*  than  those  which  have  be*a 
mentioned.  It  acts  as  a  cooling  power,  and  bene*  v* 
supply  requisite  for  comfort  depend*  on  it*  ir-sipe* 
ature.  It  likewise  serves  to  carry  otT  moisture  frasa  ta» 
skin,  and  therefore  its  state  as  to  dryness  or  t  newer- 
must  be  considered.  Dr.  D.  B.  Reid  found,  from  ofc*er»»- 
tions  on  a  number  of  persons  assembled  in  an  fiprn^eu 
room,  that  not  leu  than  10  cubic  feet  per  minute  shout 
be  allowed  to  each  individual  on  the  average,  at  as  8f*e* 
able  temperature  ;  but  that,  to  maintain  the  arnvi**hr- 
in  all  its  purity,  a  much  larger  supply  would  at  ttssw  it 
desirable.  On  the  whole,  therefore, 
that  10  cubic  feet  of  fresh  air  per 

vidual,  Is  the  smallest  allowance  that  should  be  a 
order  to  ensure  healthful  vent 

Sources  of  JErial  Movement.— On*  of  the  I 
means  of  ventilation  is  afforded  by  the  action  of  bee 
ordinary  temperatures,  air  suffers  an  expansion  td «5s»* 
1 -500th  part  for  each  degree  of  Fahrenheit's  thermos**** 
by  whicn  the  temperature  Is  raised  ;  and  being  reifier-i. 
specifically  lighter  in  the  same  proportion,  the  pmsvt 
of  the  surrounding  atmosphere  predominate*,  and  ua 
heated  air  is  forced  upwards.  This-  principle  i*  etrr- 
plified  In  the  action  of  the  ordinary  chimney,  whtrfc  asy 
be  regarded  as  a  tube  open  at  both  ends,  and  p> tc^o  n 
any  position  except  the  horizontal.  The  air  in  the  km 
end  of  the  tube,  being  heated  by  the  fire,  rises  , 
out  at  the  upper  end,  while  it*  place  is  supplied  ry 
pressure  of  the  fluid  surrounding  the  lower  apsis*, 
and  the  circumstances  of  motion  are  the  sans*  **  S 


to  the  lower  end  of  the 
filled  with  heated  air.  so  that  thc< 
the  same  manner  as  in  an  inverted  siphon,  in 
columns  of  air  of  different  densities,  but  equal 
press  against  each  other.   At  the  lower  oprninjr  of 
chimney,  the  draught  or  velocity  of  the  current  is  ex- 
pressed by  this  formula, 

where  v  denotes  the  velocity  In  feet  per  second,  f  th* 
accelerating  force  of  gravity  (■=  33"2  feet  per  second  i.  * 
the  rate  of  expansion  for  one  degree  of  increased  tesaptr- 
aturc.  V  the  temperature  of  the  heated  air  as  it  entm 
the  chimney,  and  /  that  of  the  external  air.  ir  appei-* 
from  this  that  the  velocity  of  draught  U  as  the  squarv 
root  of  the  height  of  the  chimney,  and  the  square  ^ 
of  the  excess  of  temperature 
But  as  the  same  quantity  of  I 
pass  through  every  different  section  of  the 
the  tame  time,  it  follows  that  the 
must  be  inversely  as  the  density, ; 
from  the  bottom  to  the  summit. 

As  the  draught  of  a  chimney  depends  on  the  dstfrrew* 
of  the  temperature  of  the  air  at  its  lower  as»d  »»pper  rssiv 
it  will  afford  a  considerable  power  of  ventilation.  er*s 
when  there  is  no  fire,  if  the  room  be  heatc*i  by  «u>y  raeaos 
(as  by  an  assemblage  of  persons)  above  the  t  era  pe  rater 
of  the  external  atmosphere,  lu  w  arm  weather  uu>  tr.»t. 
however,  be  Insufficient ;  but  in  this  cas«  a  1  »r>re  than 
communicating  with  the  apartment  at  some  di»»*nc 
will  afford,  by  means  of  a  good  fire,  an  exhausting  power 
to  any  extent.  This  is  the  method  by  which  the  Heoses 
of  Parliament  are  at  present  ventilated,  and  the  p^inc^ 
has  been  frequently  applied  in  mines  and  i 
The  impulsion  of  air  into  a  chamber  by  i 
is  often  had  recourse  to  in  particular 
the  printing-office  of  the  Bank  of  England  there  is  s 


ventilating  apparatus  consisting  of  a  square  box  for  * 
pump  body,  with  a  loose  piston,  and  furnished  wits 
large  vaived  openings,  by  means  of  which  1 100  cubic  fart 
of  air  i"  r  minute  are  driven  through  the  apart  men  tv 
For  ventilating  the  holds  of  ships,  cellars.  Jkc.«  the  wind- 
fall is  usually  applied,  though  sometimes  a  fanner  is  in- 
troduced for  the  same  purpose. 

The  subject  of  ventilating  is  Intimately  connected  with 
that  of  warming  apartments  ;  and  the  great  difficulty  v< 
be  overcome  is,  to  provide  for  both  objects  at  the 
time.    The  open  fire-place,  so  generally  used  for  priT&t<* 
buildings  in  this  country,  affords,  beyond  question,  tar 
purest  and  wholesomest  source  of  heat :  but  it  is  attended 
with  many  serious  defects.  Ry  far  the  greater  part  sjf  ttor 
heat  produced  by  the  combustion  passes  through  tbe 
chimney  without  contributing  to  warm  the  apartment 
thus  occasioning  a  great  waste  of  fuel ;  while  the  atr  ad- 
mitted into  the  room  to  supply  the  place  of  that  » bic* 
sustains  tiie  combustion  is  allowed  to  find  it*  way 

of  the  i" 


and  m 
the  fire-place,  in 
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VENTILATOR. 

liVr  all.it  the  ventilation  by  any  meana  complete;  for 
while  currents  of  cold  air  are  parsing  along  a  few  inches 
pf  feet  above  the  floor,  they  seldom  rise  above  the  level 
>f  the  chimney-piece,  and  the  air  in  the  upper  part  of  the 
room  may  exist  in  a  greatly  vitiated  state  by  the  products 
if  respiration  and  the  combustion  of  the  lamps  or  randies. 
I  hose  evils  might,  indeed,  be  obviated  to  ^considerable 

-ringing  an  independent  supply  of  air  through  tubes 
t vadmg  directly  from  the  outer  air  to  the  fire-place,  and 
•rovided  with  valves  to  regulate  the  quantify.  Count 
1  turn  ford  recommended  that  the  air  should  be  conducted 
rom  the  roof  of  the  building  through  a  pipe  or  canal 
dared  in  the  interior  of  the  chimney,  and  admitted  into  the 
q-artment  through  a  regulated  ventilator  in  the  chimney, 
uecc.  The  object  of  placing  the  tube  within  the  chimney 
•  as,  that  the  air,  in  its  passage  through  it  into  the  room, 
ihould  be  warmed  by  the  contrary  current  of  air  from  the 
Ire-place;  thus  economising  the  heat  which  in  the  or- 
Imary  arrangement  is  entirely  lost.  This  suggestion 
las  been  improved  upon  in  a  great  variety  of  ways,  and 
be  principle  applied  to  close  as  well  as  to  open  stoves. 

Vv  non  apartments  are  warmed  by  other  means  than 
•pen  fire*,  as  close  stoves,  the  circulation  of  hot  water 
n  tubes,  heated  air,  ike  ,  means  should  be  applied  to 
ibtain  ventilation  entirely  independent  of  the  heating, 
md  controlled  by  valves.  If  stoves  arc  used,  the  chimney 
.»  carry  off  the  products  of  combustion,  and  the  tubes 
s  hii  h  supply  the  air  necessary  to  maintain  it,  should  have 
10  communication  with  the  chamber  in  which  the  stove  is 
>Uced.  Stoves  of  low  combustion,  like  Arnott's  stove, 
>r  the  porcelain  stoves  used  in  the  north  of  Europe,  are 
lie  best :  iron,  heated  to  a  high  temperature,  causes  an 
dfensive  smell,  and  decomposes  the  air  ;  besides,  the 
tir  which  conies  in  contact  with  it,  in  consequence  of 
he  temperature  it  acquires,  rushes  rapidly  to  the  higheat 
tart  of  the  room,  and  renders  regulated  ventilation  ira- 
•ooiible.  The  mild  hot-water  apparatus,  when  the  pipes 
ire  suitably  disposed,  a  fiords  an  agreeable  warmth,  and 
ia«  this  advantage  —  that  the  sources  of  heat  not  being 
.onfined  to  a  particular  part  of  the  room,  equable  venti- 
ation  Is  rendered  more  easy.  In  rooms  tor  public  as- 
.nubile*,  where  the  air  requires  to  be  changed  rapidly, 
jrcater  difficulty  is  encountered  :  the  best  method  un- 
loubtedly  U,  to  admit  the  pure  air  from  a  chamber  in 
*buh  it  is  previously  heated  (or  cooled,  as  the  case 
nay  require.)  to  the  suitable  temperature,  and  to  carry 
>IT  the  respired  and  vitiated  air  bv  the  shaft  of  a  furnace. 

Of  late  years  the  subject  of  ventilation,  as  connected 
vith  the  public  health,  has  engaged  much  attention  ;  and 
imassol  us«ful  information  respecting  it  will  be  found 
ti  the  recent  Parliamentary  Reports,  particularly  on  the 
entilatlng  and  acoustic  arrangements  of  the  present 
i louse  of  Commons,  on  education  and  manufactures, 
ind  the  means  of  improving  the  health  of  large  towns. 
See  Tre-igoltf  s  Principles  of  Warming  and  Ventilating 
"ublic  Biuldings.  tee.  ;  Amotion  Warming  and  Vent  da  • 
■  n  ;  the  Monthly  Chronicle,  vol.  i.  p.  2*0 ;  Dr.  Jieid's 
^hrmutry  of  the  Atmosphere  ;  Encye.  Brit.  art.  "  Vcnti- 
ation  :  "  I'eclet,  Traite  de  la  Chateur.) 

VENTILATOR.  Any  machine  or  contrivance  for 
iromoting  or  regulating  ventilation.  The  com  men  v  co- 
llator pi. iced  in  window*,  which  revolves  in  the  same 
Tianner  as  a  smoke-jack,  in  consequence  of  the  Impul- 
>ion  of  a  current  of  air.  serves  only  to  retard  in  some 
Ifgree  the  entrance  of  tho  current,  to  disperse  it  in  dif- 
erent  directions,  and  to  prevent  any  sudden  increase  in 
he  intensity  of  the  draught.  It  has  no  power  of  acting 
>o  a*  to  create  a  current,  or  keep  up  its  Intensity  when  it 


VE'NTHICLE.  (Lat.  venter. thebelly.)  A  term  in 
Anatomy,  applied  to  cavities  of  the  brain  and  of  the  heart. 

VE'NTIUCOSB.  In  Zoology,  a  part  is  so  termed 
when  It  bellies  out  as  if  filled  with  air. 

VENTKI'LOQUIS T.  (Lat.  venter,  the  belly ;  lo- 
i '  ior.  /  speak.)  One  whose  voice  appears  to  come  from 
lis  belly.  Ventriloquists  are  generally  supposed  to  have 
.he  power  of  making  the  voice  appear  to  come  from  dis- 
:v  .t  objects  or  quarters  ;  but  this  is  a  deception,  arising 
tut  of  the  manner  in  which  the  ventriloquist  manages 
lis  voice.  The  art  appears  to  consist  In  filling  the  lungs 
with  air,  and  employing,  during  expiration,  such  organs 
>f  voice  as  can  be  used  without  the  aid  of  tho  lips ;  or  at 
cast  with  as  little  movement  of  the  lips,  mouth,  or 
as  is  compatible  with  the  pronunciation  of  certain 
By  practice  many  individuals  have  acquired 
ble  dexterity  in  this  art ,  and  when  certain 


VENUS. 

own  knowledge.  Hence,  long  after  the  Institution  had 
been  altered  in  character,  juries  were  still  summoned  hi 
point  of  form  from  the  parish,  village,  Ac,  until  by 
4  Ann.  c.  16.  thev  became  summonable  as  they  still  are, 
from  the  body  of" the  county.  The  venue,  therefore,  was 
tli"  nelghl  tii  I  named  in  the  venue  facu*.  or  writ 


sords. 


can  be  distinctly  pronounced  in  different  tones,  in 
described,  the  imagination  of  the  hearers  easily 
i em  to  suppose  that  they  come  from  a  person  In 
i  box.  or  up  the  chimney,  or  from  Inanimate  objects,  es- 
pecially if  adventitious  means  be  resorted  to  to  aid  the 
llusion,  as  is  generally  the  case  In  such  exhibitions. 

VESU'E.  (Norm.  Fr.  vlsne;  Lat.  vicinetum, neigh- 
bourhood.) In  Law.  By  the  original  institution  of  trial 
>y  jury,  jurors  were  summoned  from  the  immediate 
Mirnood  where  a  fact  happened,  to  try  it  by 
12*9 


summoning  the  jury ;  and  the  last  relics  of  the  old  { 
tice,  in  criminal  proceedings,  were  abolished  by  5  G.4. 
c.50.  (See  Jrav.)  The  venue,  therefore,  is  the  county 
in  which  the  action  Is  to  be  tried,  which  is  specified  in 
all  material  allegations  in  the  pleadings  ;  and  it  need  not 
be  the  county  in  which  the  fact  took  place  except  In 
what  are  called  local  actions.   See  Pleading. 

VE'NUS.  In  Astronomy,  one  of  the  principal  planets, 
the  second  In  the  order  of  distance  from  the  sun,  and  the 
most  brilliant  of  all  the  planetary  bodies.  From  her 
alternate  appearance  in  the  morning  and  evening,  Venus 
was  called  by  the  Greeks  Hesperus  and  Phosphorus,  the 
evening  and  morning  star  ;  sometimes  also  she  Is  called 
the  shepherd's  Star. 

The  distance  of  Venus  from  the  sun  Is  '7233316,  that  of 
the  earth  being  unity  ,  whence  ber  true  distance  is  about 
64  millions  of  miles.  Her  sidereal  revolution  is  performed 
in  234 '7007809  mean  solar  days  ;  and  her  synodical  period, 
or  the  interval  between  her  successive  conjunctions  with 
the  sun,  i»  M3-920  mean  solar  days.  The  inclination  of 
the  orbit  to  the  ecliptic  was  3°  23'  28*6"  at  the  commence- 
ment of  the  present  century,  and  is  subject  to  a  decrease 
of  about  0-04*5"  in  a  year.  The  eccentricity  of  the  orbit 
is  -006*6074,  half  the.  major  axis  being  unity  ;  and  the  lon- 
gitude of  the  ascenuing  node  at  the  commencement  of 
the  present  century  was  74°  54'  12*9",  having  a  motion 
weitward,  when  referred  to  the  Axed  stars,  amouutlng 
to  17  6"  in  a  year. 

The  mean  apparent  diameter  of  Venus,  or  her  appa- 
rent diameter  when  at  her  mean  distance,  is  16  9"  ;  but 
it  is  subject  to  great  variations,  being  only  9*6"  at  the 
time  of  her  superior  conjunction,  and  at  the  time  of  the 
inferior  conjunction  sometimes  so  much  as  61*2".  Com- 
paring this  with  her  mean  distance,  her  true  diameter  it 
-975,  that  of  the  earth  being  unity  ;  and  is  consequently 
about  7700  English  miles.  Her  volume  is  therefore  -1*27 
of  that  of  the  earth.  Her  mass,  as  compared  with  that  of 
the  sun.  is  -000002463*. 

Venus,  being  an  inferior  planet,  is  never  seen  in  oppo- 
sition to  the  sun.  Her  greatest  elongation,  or  angular 
distance  from  the  sun,  varies  from  46°  to  47°  12'.  Ac- 
cording to  her  v; 
earth,  she  chang 

when  she  first  emerges  from  the  sun'a  ray*  I 
visible  In  the  morning  as  a  fine  luminous  crescent,  the 
horns  of  which  arc  turned  away  from  the  sun.  As  the 
planet  recedes  from  the  sun,  the  breadth  of  the  cre»cent 
increases :  at  the  greatest  elongation  it  becomes  a  semi- 
circle ;  after  this  the  breadth  of  the  disk  goes  on  in. 
creasing  till  the  planet  arrives  at  its  superior  conjunc- 
tion, where  it  appears  as  a  full  orb.  the  Illuminated  side 
being  turned  towards  the  earth.  These  appearances,  on 
account  of  the  irradiation,  arc  not  appreciable  by  the 
naked  eye,  but  they  become  visible  in  an  ordinary  tele- 
scope. 

Venus  Is  supposed  to  revolve  about  an  axis  ;  and  the 
time  of  rotation  Is  stated,  from  observations  made  by 
Schroeter,  to  be  23  h.  21  m.  7'2  sec,  the  axis  of  rotation 
being  inclined  to  the  ecliptic  in  an  angle  of  about  75°. 
There  is,  however,  considerable  doubt  a*  to  the  accuracy 
of  these  conclusions.  On  this  subject  Sir  John  Herscbel 
remarks,  that  Venus,  "  although  it  attains  occasionally 
the  considerable  apparent  diameter  of  61",  which  is 
larger  than  that  of  any  other  planet,  is  yet  the  most 
difficult  of  them  all  to  define  with  telescopes.  The 
intense  lustre  of  Its  Illuminated  part  dairies  the  sight, 
and  exaggerates  every  imperfection  of  the  telescope; 
yet  we  see  clearly  that  its  surface  is  not  mottled  over 
with  permanent  spots  like  the  moon:  we  percehc  in  it 
neither  mountains  nor  shadows,  but  a  uniform  brightness, 
in  which  we  may,  Indeed,  fancy  obscurer  portions,  but 
can  seldom  or  never  rest  fully  satisfied  of  the  fact.  It  is 
from  some  observations  of  this  kind  that  both  Venus  and 
Mercury  have  been  concluded  to  revolve  on  their  axes 
in  about  the  same  time  as  the  earth.  The  most  natural 
conclusion,  from  the  very  rare  appearance  and  want  of 
permanence  In  the  spots,  Is,  that  we  do  not  see,  as  in  the 
moon,  the  real  surface  of  these  planets,  but  only  their 
atmospheres,  much  loaded  with  clouds,  and  which  may 
serve  to  mitigate  the  otherwise  intense  glare  of  their  sun- 
shine."  ("  Astronomy,"  Cabinet  Cyclopaedia,  p.  279.) 

Venus  is  sometimes  seen  to  pass  over  the  disc  of  the 
sun,  presenting  a  phenomenon  analogous  to  that  of  a 
solar  eclipse  by  the  moon.  This  phenomenon,  which  is 
called  a  transit  of  Venus,  can  only  happen  when  the 
planet  Is  at  its  Inferior  conjunction,  and,  at  the  same 
time,  very  near  one  of  its  nodes.  It  is  therefore  of 
rare  occurrence ;  but  very  Important,  Inasmuch  as  it 
affords  the  best  means  astronomers  possess  of 
mining  the  tun's  parallax,  and  < 


id  consequently 
.  (See  Planet.) 
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VENUS. 

has  siren  a  list  of  all  the  transits  occurring  in  a  period  ; 
of  2000  rears.  The  following  contains  all  that  hare  hap- 
pned  since  1631.  and  that  will  happen  before  the  end  of 


1874,  Dec.  8. 
18*2,  IVc.fi. 
2004,  June  7. 
2012,  June  S. 


4. 

1761,  June  5. 
I7G9,  June  3. 
(See  Baity's  Astronomical  Tables  and  Formube.) 

The  first  transit  erer  seen  was  that  of  lfi39,  which  was 
observed  in  this  country  by  Horrox  and  Crabtree.  The 
Importance  of  the  phenomenon  for  determining  the  sun's 
parallax  was  first  pointed  out  by  James  Gregory  in  his 
Optica  I'romota,  WA. 

Ve'nus.  In  Zoology,  a  name  applied  by  Linnaeus 
to  a  genus  of  Vermes  Testacea,  including  those  which  have 
a  bivalve  shell  with  the  frontal  margin  flattened,  with  in- 
cumbent Hps  ;  the  hinge  with  three  teeth,  all  of  them  ap- 
proximate, and  the  lateral  ones  divergent  at  the  tup. 

The  Bivalves  thus  characteriicd  enter  into  the  Cardi- 
acean  family  of  the  Testaceous  Acephala  of  Curler,  and 
are  subdivided  into  the  genera  Venus  proper,  Lam. ;  As- 
tarte,  Sowerby;  Cythcrea%  Lam.;  Capsa,  Brug. ;  Pctri- 
cola.  Lam. 

VsNi  t.  The  Latin  name  of  the  Grecian  Aphrodite 
('  A?t*tirn).  This  goddess  Is  generally  supposed  to  hare 
been  of  eastern  origin,  and  to  have  been  the  same  as  the 
Phoenician  Aitarte.  By  the  Grecian  poets  she  was  called 
the  daughter  of  Jupiter  and  Dtone  ;  or,  according  to  tome 
accounts,  arose  from  the  foam  of  tha  sea.  She  was  wor- 
shipped as  the  goddess  of  beauty  and  love,  her  principal 
seats  being  the  islands  of  Cyprus  and  Cythera.  The 
Romans  regarded  her  as  the  progenitress  of  their  nation, 
which  was  fabled  b>  have  sprung  from  .Eneas,  the  offspring 
of  Iter  union  with  the  Trojan  Anchises.  She  was  married 
to  Vulcan ;  but  was  not  remarkable  for  fidelity  to  her 
husband.  Her  amour  with  Adonis  is  particularly  cele- 
brated In  ancient  poetry.  ( See,  as  to  her  worship,  Mini, 
ds  l  Ac.  des  Inter,  vol.  xvi.;  Bryant's  Mythology,  i. 
Hi.  157.) 

6!«rs  Crania,  or  Heavenly,  was  distinguished 
Pandemos,  or  Popular,  rather  by  philosophers  than 
multitude.  The  most  celebrated  ancient  statues  of 
Venus  now  existing  are  the  Anadyoiucuc  and  Medicean, 
both  at  Florence. 

VERA'TRIA.  An  alkaline  principle  found  in  the 
root  of  the  I  cr  at  rum  album,  or  white  hellebore ;  in  the 
seeds  of  the  Veratrum  sabadilla  ;  and  in  the  bulb  and 
seed  of  the  Cole  hi  cum  autumnaie.  or  meadow  saffron.  It 
is  acrid  and  poisonous  ;  difficultly  soluble  lu  water,  rea. 
dily  soluble  in  alcohol,  and  less  so  in  ether.  It  excites 
violent  sneeiing,  and  is  probably  the  principle  upon 
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V  E RB.  ( LaL  rerbum,  a  word. )  In  Grammar,  a  part 
of  speech  which  consists  of  an  affirmation  and  a  pro- 
perty  or  attribute  affirmed.  Verbs  are  distinguished 
Into  transitive.  Intransitive,  and  passive.  Besides  these, 
there  Is  the  verb  substantive,  which  expresses  simple 
affirmation  abstracted  from  any  particular  property  af- 
firmed. See  Grammar. 

VERBAL.  In  Grammar,  a  noun  derived  fromarerb. 
In  English  verbals  are  commonly  known  by  the  termin- 
ations ten,  ite,  which  are  derived  from  the  Latin. 

VEIll)  ANTIQUE.  A  beautiful  mottled  green  mar- 
ble ;  it  Is  an  aggregate  of  marble  and  serpentine. 

VE'RDICT.  In  Law,  the  answer  of  a  jury  given  to 
the  court  concerning  the  matter  of  fact  in  any  cause 
committed  to  their  trial.  A  special  verdict  is  a  verdict 
not  delivered  generally  In  behalf  of  either  plaintiff  or  de- 
fendant, but  slating  the  facts,  and  referring  the  law  aris- 
ing upon  them  to  the  judgment  of  the  court.   See  Jcav. 

VE'RDIGRIS.  A  blue  green  pigment,  originally  pre. 
pared  in  the  south  of  France  by  covering  copper  plates 
with  the  refuse  of  the  grape  after  the  expression  of  the 
juice  for  wine.  It  appears  to  be  a  mixture  of  the  sub- 
acetates  of  copper,  and  is  now  largely  manufactured  in 
this  country  by  alternating  copper  plates  and  pieces  of 
coarse  woollen  cloth  previously  soaked  in  crude  pyro- 
ligneons  acid. 

VK'RDITER.  A  blue  pigment,  generally  prepared  by 
decomposing  solution  of  nitrate  of  copper  by  the  additiou 
of  chalk.    It  Is  a  hydrated  percarbonate  of  copper. 

VE'RDURER,  or  VERDEROR.  An  officer  In  the 
royal  forests,  whose  peculiar  charge  was  the  care  of  the 
pert :  i.  e.  in  forest  language,  the  trees  and  underwood 
of  the  forest,  all  vegetation  sufficient  to  cover  a  deer 
being  Included  In  the  term;  which  was  divided,  in  old 
language,  into  over  vert  and  nether  vert.  The  rerderor 
is  sworn  to  keep  the  assiies  of  the  forest ;  to  view,  re* 
celvi*.  and  enrol  attachments  and  presentments,  Ac. 

VERGE  OF  THE  COURT.  The  compass  of  the 
king's  court,  within  which  is  bounded  the  jurisdiction  of 
the  lord  steward  of  the  household.  It  is  said  to  be  so 
called  from  the  verge,  or  rod  of  office,  borne  by  the 
marshal.    Sec  STEWARD. 


VERNIER. 

VE'RJUICE.  The  expressed  juice  of  uarie» 
green  grapes.  The  term  U  applied  also  to  a  kia: 
vinegar  made  of  the  juice  of  unripe  apples. 

VER'MIFUGES.  (Lat.  vermis,  a  vwm.satihr 
I  put  to  fl'ght.)  Medicines  used  in  effecting  tar  a*, 
sion  of  intestinal  worms :  these  are  sometiisM  mr- 
purgatives,  such  as  calomel,  scasmmony.  gamboc*.  st*. 
Ac.  Some  substances  are  supposed  to  hare  a  v»r.r 
action  on  the  worm,  such  as  male  fern  root ;  ctbenati 
mechanical  irritants,  such  as  the  spicule  <rf  eo»tws. 
The  most  effective  vermifuge  is  a  Urge  dose  oi  ci«'u 
pentine.   (Sec  Anthelmintic*. ) 

VERMI'LION.  Red  sulphuret  of  mercury.  Ar 
Cinnabar  and  Mercury. 

V  E'KMIN.    Quadrupeds,  reptiles,  worms,  er  awn 
which  are  injurious  to  the  cultivator.    Tbe  sctscn » 
these  is  great  in  every  country,  and  calls  into  caecr  a 
requisition  the  skiU  and  vigilance  of  man  to  sat*i 
them.    In  British  agriculture  the  sheep  and  pnokrr  e 
attacked  by  foxes,  weasels,  and  other  quadrupeds. 
com  and  other  seeds  and  roots  by  rats  and  mice ,  it- 
plants,  as  well  as  seeds,  by  the  weevil,  the  g-a:  '«-• 
turnip-fly,  the  Hessian-fly,  the  cockchafer.  tb»  »~ 
worm,  and  numerous  other  insects.    In  nrtteasucalB'* 
sll  plants  are  liable  to  the  attacks  of  Inserts,  sr-6  a 
those  of  rats  and  mice,  and  fruits  to  be  esuen  N  trfc 
In  general,  the  most  efficient  mode  to  subdue  n#^> 
which  attack  plants  is  to  invigorate  their  iw-i  * 
much  as  possible  by  culture,  because  it  is  WBrf  is 
Insects  thrive  best  on  plants  which  are  la  i  <*  ' 
incipient  disease :  and  the  next  best  mode  to  tfcu  i 
encouragement  o( 
not  themselve 
prey  upon.   Thus  birds  of 
the  sparrow,  are  the 
crows  seeking  out  and  devouring  the  larva  of  t>*  v«tc 
chafer,  the  beetle,  and  the  wirewonn,  found  at  tarr-n 
of  grasses  ;  the  blackbird  and  the  thrush  dcrounaf  ssas* 
slugs,  and  worms ;  the  turkey  frogs,  lizards,  sxd  sst 
snakes ;  and  the  singing  birds  and  sparrow  dXrr-*; 
not  only  the  larva  of  Insects,  but  their  eggs,  sod  tt>?  ~- 
sectina  winged  state  while  flying  through  the atr.AKfbr  • 
Hedgehogs  and  weasels,  while  kept  in  ourbowi  c 
gardens,  prey  upon  rats,  mice,  frosts.  lixants.  »<»:"■ 
snails,  slugs,  and  beetles.    There  are  *ome  inserts  ra 
as  the  turnip-fly,  the  wheat  or  Hessian-fry.  assd 
aphides  or  green  fly,  which  propasratc  thcir.*»el»e*  v - 
extensively,  in  consequence  of  the  extensive  preptrsr.  j 
or  the  plants  on  which  they  feed  ;  and  these  are  tL- 
sects  which  are  most  injurious  to  the  cultivator  ber*  > 
he  cannot  multiply  their  natural  enemies  in  tbe 
proportion  as  he  multiplies  the  Insects  br 
a  large  scale  the  plants  on  which  they  grow, 
aphides  he  may  destroy  by  the  application  of  toba 
water  and  other  means  ;  but  he  has  little  orar  ^ 
over  the  turnip-fly  or  the  wheat-fly.    Happily  for 
the  seasons  are  not  always  alike  propitious  to  thssr 
other  enemies  to  vegetation  ;  and  thus  rhar.ee 
dence,  or  the  nature  of  thiugs.  enables 
hi*  struggle  against  his  natural  enemies. 

VERNA'TION.  The  manner  I 
leaves  are  arranged  with  a  h-af-ttud. 

VERNIER.  A  contrivance  for  measuring  intent* 
between  the  divisions  of  graduated  scale*  or  errs-* 
instruments.  The  name  is  given  from  that  of  tS'  ~- 
ventor.  Peter  Vernier,  who  published  an  acexwu  el  3* 
contrivance  in  a  work  printed  at  Brussels  in  Id  t 
consists  of  a  small  moveable  scale,  which  slides 
the  graduated  scale ;  the  divisions  on  the  oce  »ca>  V  .' 
to  those  on  the  other  in  the 
which  differ  from  each 

the  instrument,  and  the  manner  in  which  It  is 
be  explained  as  follows:  — Let  A  B  «=  a  be  a 
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on  the  scale  containing  n  of  its  divisions.  Let  rr«' 
another  scale  equal  in  length  to  ss  —  1  of  the  dim  ^ 
on  A  B  ;  and  let  r  r  be  divided  into 


» st  equal  parts, 
the  distance  A  B  ■=  a,  and  contains  ■  equal  parts, 

division  on  the  scale  «=  °  •   Hence  the  length  of  the  <-- 


nier  v  r  =»  a  -    ;  j 


,  it  Is  divided  into  ■  equal  *■> 


1  /        a\     •  »- 
on  tneveruier-^.-J^-.,- 

the  difference  between  a  division  co  d* 


and  therefore  the 
scale  and  one  on  the  vernier 


Suppose  the  tero 


of  the 


to  coincide  with  the  dmtka  ntrl*  i 
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VERNIER. 


i  tta«  »cale;  then  the  first  division  on  the  vernier  will 
>t  coincide  with  the  first  after  A  on  the  scale,  but  fall 
rhind  it  by  a  quantity  equal  to  their  difference,  or  equal 

*         In  like  mauner,  the  next  line  on  the  vernier  will 

ill  behind  the  next  on  the  scale  by  a  quantity  equal  to 

v  Ice  the  difference  of  the  divisions,  or  equal  to  ^  •  The 

iird  on  the  vernier  will  fall  behind  the  third  on  the 

1eby3--;« 

hlch  will  fall 


the  nth  on  the  scale  by  5J 

iat  Is,  by  a  whole  division  ;  and  therefore  the  nth  on  the 
•rnier  coincide*  with  the  division  n—  1  on  the  scale, 
onceivc  the  scale  to  be  a  icalc  of  inches,  and  suppose  it 

ivided  Into  tenths :  then  a  =  1  Inch,  is  =  10.  S  =  ^h 

*e  scale  and  on  the  vernier)  TJg ;  to  that  the  yjLth  of 
a  inch  is  exhibited  on  the  scale,  though  its  divisions 
re  only  to  tenths. 

The  vernier  is  connected  with  the  scale  in  such  a  way 
laf  it  can  be  moved  along  It  by  means  of  a  rack  and 
In  Ion,  or  a  tangent  screw,  or  some  similar  contrivance, 
r>d  its  sero  be  brought  to  coincide  with  any  point  on  the 
•ale.  If,  when  the  vernier  is  thus  adjusted,  its  sero  co- 
icides  exactly  with  a  division  on  the  scale,  the  measure 

read  off  at  once  ;  but  if  (as  must  generally  happen )  the 
to  falls  between  two  of  the  divisions  on  the  scale,  then 
•me  one  of  the  lines  on  the  vernier  will  coincide,  or  very 
early  coincide,  with  one  of  the  divisions  on  the  scale,  and 
>e  distance  of  the  tero  beyond  the  last  di  v  ision  on  the  scale, 
ehind  It  is  expressed  in  hundredths  by  the  number  of  the 
ivisionon  the  vernier  which  is  coincident  with  a  division 
n  the  scale.  Suppose,  for  example,  the  position  of  the 
ernier  with  respect  to  the  scale  be  as  represented  In  the 
nnexed  figure,  where  the  sero  of  the  vernier  is  brought 

■■_»  i'M 
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I  coincide  with  a  certain  point  p  on  the  scale.  The 
oint  p  is  read  on  the  scale  29  Inches,  2-10thi,  and  a  frac- 
on  which  is  to  be  measured  by  the  vernier.  Here  the 
i vision  5  on  the  vernier  coincides  with  that  which  is 
larked  7  on  the  scale ;  therefore  the  distance  of  the 
m  of  the  vernier  from  the  last  division  (2)  behind  it 
■  \  the  scale  is  .\- lOOths  of  an  inch  ;  for  as  &  on  the  vernier 
iilncidet  with  7  on  the  scale,  the  distance  of  4  from  6  is 
-100th;  of  3  from  5,  2-100ths:  of  2  from  4,  3-I00ths  ;  of 
from  3,  4- lOOths  ;  and  of  0  from  %  A- lOOths.  In  like 
manner,  if  the  vernier  were  pushed  along  till  the  division 
coincided  with  30  Inches  on  the  scale,  then  the  reading 
f  the  tero  point  would  be  2D  inches  2- 1 0th s  and  8-10fiihs. 
f,  when  the  sero  is  brought  to  coincide  with  p.  none  of 
rte  divisons  on  the  vernier  coincide  exactly  with  a 
;  vision  on  the  scale,— for  example,  if  the  ft  on  the  vernier 
hould  be  a  little  past  the  7  on  the  scale,  and  the  6  not 
p  to  the  8,— the  reading  would  be  between  5-  lOOths  and 
-  lOOths ;  but  Its  precise  amount  could  only  be  stated  by 
•timation.  If  the  line  5  appeared  nearer  7  than  6  to  8, 
rte  distance  measured  would  be  greater  than  S- lOOths, 
r  IO-200ths,  but  less  than  ll-20Oths;  and  if  the  line  6 
ppeared  nearer  to  8  thau  5  to  7,  the  distance  would  be 
r eater  than  ll-20(iths.  but  less  than  l2-200ths  or  6-  lOOths. 
Thus  in  any  case  the  limits  of  the  uncertainty  must  be 
oniined  within  a  distance  =  (•200th  of  an  inch.  In 
rder  that  the  coincidences  may  be  observed  with  greater 
ertainty,  the  divisions  are  usually  read  with  a  lens. 

The  vernier  is  equally  applicable  to  circular  scales  as 
stronomical  circles ;  it  is  then  circular  also,  and  must 
uove  concentric  with  the  limb  of  the  circle.  Suppose 
he  limb  divided  into  intervals  of  Hf  ;  and  let  n  =  10. 
Ve  have  then  10  divisions  on  the  limb  =  100*  —  a  ;  and 


he  length  of  the  vernier  ^-^■KW  —  10*  ■ 

rhlch,  divided  into  10  equal  parts,  gives  9*  for  the  length 
•f  a  division  on  the  vernier,  and  consequently  the  dif- 
erence  of  the  length  of  a  division  on  the  scale  and  on  the 
ernier  =»  1'.  The  arc,  therefore,  can  be  read  to  ml- 
ujtes.  Dut  the  reading  may  be  carried  to  much  more 
nlnute  quantities  by  increasing  the  length  and  the 
lumber  of  divisions  on  the  vernier.  Instead  of  embrac- 
ng  9  intervals  of  10*  on  the  scale,  let  the  vernier  em- 
ir.ice  fle  such  intervals,  and  be  divided  into  60  equal 
>arts.  We  have  then  a  =  10*  x  60  -  60O-,  n  =  60. 
a       600*  1# 

a5"'  3600™  6 
ay,  the  arc  mav  be  read  to  10". 
I»l 


*sw 


-  10" ;  that  Is  to 


VERTIGO. 

In  barometers,  where  a  considerable  degree  of  accu- 
racy is  required,  the  inch  is  divided  into  20  equ.it  parts ; 
the  vernier  is  made  equal  In  length  to  24  of  these,  and 
divided  into  25  equal  parts.    In  this  case  we  have  a  => 

5  .  in i„ch. .  .  ss,  two™  ?  -     -  suss, «, 

that  the  vernier  give*  the  reading  to  1  -500th  of  an  Inch. 

Instead  of  making  the  vernier  equal  ton-  I  divisions 
of  the  scale,  it  is  sometimes  made  equal  to  n  ■+•  1  dl- 
vUioiu,  and  the  object  will  still  be  accomplished  in 
dsely  the  same  manner.    For  in  this  case  the  leng 
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division  on  the  vernier 
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of 

and  that  of  a 


-  +  * ,  the  differ- 
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ence  is  still  -f .  The  principle  is  the  same  in  both  cases. 

The  vernier  is  often  called  a  nonius,  but  improperly, 
the  contrivance  invented  by  Nonius  or  Nr— 
a  quite  different  principle.   See  Nonits. 

VERRUCO'SE.  (Lat.  verruca,  a  wart) 
when  a  surface  presents  several  wart-like 

VERSED  SINE  OF  AN  ARC.  in  Trl0„ 
the  difference  between  the  radius  and  the  cosine. 

VERT.  (Fr  vert,  green.)  In  Heraldry,  one  of  the 
colours  or  tinctures  employed  in  blazonry.  It  is  equi- 
valent  to  emerald  among  precious  stones,  to  Venus 


In 


among  planets.  In  engraving  It  is  represented  by  di- 
agonal lines  from  the  dexter  to  the  sinister  sides  of  the 


arrow  1.  lodged  in  the  bony  canal  which 
perforations  form. 

RATES,  Vertebrata.  (lat.  vertebra,  a  bone 


VK'RTEBR*.  The  bones  of  the  spine.  They  are  di- 
vided into  true  and  false  ;  the  former  constituting  the 
upper,  and  the  latter  the  lower  portion  or  the  spinal 
column.  The  true  vertebrae  are  further  divided  into 
those  of  the  neck,  back,  and  loins  ;  or  the  cervical,  dorsal, 
and  lumbar  vertebrae.  There  are  seven  cervical  ver. 
tebra* ;  the  first  of  which  supports  the  head,  and  Is  called 
tti"  atlas:  the  second  is  the  dentata :  it  has  a  tooth-like 
process,  forming  a  kind  of  pivot  upon  which  the  head  ro- 
tates. The  dorsal  vertebra*  are  twelve  In  number,  and 
the  lumbar  vertebrae  five.  In  the  neck  the  spine  pro- 
jects forwards  ;  it  is  then  curved  backwards  in  the  thorax, 
and  in  the  loins  again  projects  forwards.  There  is  an 
elastic  substance  between  the  vertebra?,  admitting  of  a 
certain  degree  of  motion  ;  small  between  the  individual 
bones,  but  considerable  as  affects  the  whole  column.  The 
vertebra?,  and  their  projections  or  processes,  afford  at- 
tachments for  a  number  of  muscles  and  ligaments ; 
the  spinal  m 
their  several 
VE'RTKBI 

qf  the  spine.)  The  name  of  a  primary  division  of  the 
animal  kingdom,  including  those  which  have  a  cerebro- 
spinal nervous  axis,  protected  by  a  bony  cylinder  com- 
posed of  a  succession  of  vertebrae,  which  are  expanded 
into  a  cranium,  where  they  inclose  the  enlarged  anterior 
or  upper  portion  of  the  nervous  axis,  called  the  brain. 
See  Zoology. 

VE'  RTEX  (Lat.  the  top),  in  Astronomy,  Is  the  point 
of  the  sphere  directly  over  head,  more  frequently  called 
the  zenith.  The  vertex  of  an  angle  or  a  cone  is  the  an- 
gular point,  or  that  in  which  the  sides  of  the  angle  or  of 
the  cone  Intersect.  The  vertex  of  a  curve  is  the  point  in 
which  the  diameter  meets  the  curve. 

VK'RTICAL.  Relating  to  vertex.  Vertical  angles. 
In  Geometry,  are  the  opposite  angles  formed  by  two 
straight  lines  which  Intersect  each  other.  Kutlid  de- 
monstrates  that  vertical  or  opposite  angles  are  equal. 

Vertical  Circle.  In  Astronomy,  a  great  circle  of  the 
sphere  passing  through  the  settith  and  nadir.  The 
meridian,  and  all  asimuth  circles,  are  vertical  circles. 
The  prime  vertical  is  that  particular  vertical  circle  or 
azimuth  which  is  perpendicular  to  the  meridian,  or 
which  passes  through  the  eastern  and  western  points  of 
the  horizon. 

Vertical  Line,  in  Dialling,  Is  a  line  perpendicular  to  the 
horizon  ;  In  the  Conic  Sections  it  signifies  any  line  on  a 
vertical  plane  which  passes  through  the  vertex  of  the  cone. 

Vertical  Plane,  In  Conlcs,  denotes  a  plane  passing 
through  the  vertex,  and  parallel  to  the  plane  of  the  sec- 
tion. 

VERTICE'LLUS,  Is  a  ring  for  organs  of  any  kind 
placed  round  a  stem  upon  the  same  plane.  If  the  arrange- 
ment is  not  precisely  so,  and  cannot  be  described  by  a  line 
drawn  horisontally  round  a  stem,  but  consists  of  parts 
either  above  the  line  or  below  it,  the  vertlcellus  Is  said  to 


Giddiness.  This 


be  broken.    It  Is  In  English  called  whorl. 

VERTl'GO.  (Lat.  verto.  I  turn.) 
affection  is  a  common  symptom  or  fulness  or  the 
or  the  bead,  and  or  nervous  and  general  debility.  In 
some  it  is  produced  by  an  overloaded  stomach,  and  In 
others  by  emptiness  of  that  organ.  It  Is  frequently 
symptomatic  of  fevers,  inflammations,  and  other 
orders,  and  requires  peculiar  treatment  accordingly 


Vbbtigo.  In  Zoology,  a  j 


» 
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VERTUMNUS. 

»o  named  from  the  abrupt  twist  of  the  volutions  of  the 
»hell.     Several  species  of  this  genus  are  British  ;  as 
Vertigo  seeale,  turton,  Ac. 
VERTU'MNUS.   An  lulian  deity  of  rather  obscure 
iome  make  him  preside  over  I 
rer  spring  or  the  seasons  in  general 
VESA'NI.E.  (Lat.  vesanus.  insane.)  A 
eases  in  which  the  judgment  is  impaired  without 
or  fever ;  it  includes  the  various  form*  of  insanit' 

VE'SICANTS.   (Lat.  vesica,  a  bladder.) 
which  raise  blisters  upon  the  skin. 

VE'SICLE.  A  small  blister,  or  bladder-like  tumour, 
formed  by  an  elevation  of  the  cuticle,  and  containing  a 
serous  fluid. 

VESICULO'SANS,  Vesiculosa.  The  name  of  a  tribe 
of  Tanvstome  Dipterous  insects,  comprehending  those 
which  have  the  abdomen  in  the  form  of  a  bladder. 

VESPEH,  or  HESPERUS.  The  evening  star.  A 
name  given  to  the  planet  Venus  when  it  is  to  the  east  of 
the  sun.  and  consequently  appears  after  sunset. 

VESPERTILIO'NID.E.  (Lat.  vespertilio,  a  bat.) 
The  name  of  a  family  of  Cheiropterous  Mammals,  of 
which  the  genus  Vetperlilio  is  the  type.  It  includes  the 
insectivorous  and  bloodsucking  species  of  the  order. 

VESPPDJ5.  (Lat.  vespa,  a  xrasp.)  A  family  of  acu- 
lcated  hymenoptcrous  insects  characterized  by  their  geni- 
culate antenna;,  composed  in  the  males  of  thirteen  joints, 
and  sometimes,  in  this  sex,  hooked  at  the  extremity. 
Mandibles  strong  and  dentated ;  clypens  large;  ligula 
plumose  or  bilobed.  The  sting  of  the  females  and  neu- 
ters long,  powerful,  and  highly  venomous.  The  larva? 
of  the  wasp  tribe  are  vermiform  and  without  feet :  those 
of  the  solitary  species  are  inclosed  separately  in  a  cell, 
in  which  the  mother  deposits,  with  singular  apparent 
foresight,  at  the  same  time  with  the  egg,  the  bodies  of 
insects,  killed  for  the  purpose,  and  upon  which  the  larva 
feeds.  The  true  wasps  form  large  societies,  composed 
of  males,  females,  and  neuter*.  A  colony  is  commenced 
by  a  solitary  female,  which  lays  eggs  that  produce  neuters 
or  labourers.  These  proceed  to  enlarge  the  nest  by  de- 
taching particles  of  old  wood  or  bark,  moistening  and 
reducing  them  into  a  pultaceous  mass  resembling  that  of 
pasteboard,  aud  constructing  of  this  material  a  conical  or 
subspherlcal  comb,  usually  suspended  by  a  stalk,  and 
having  on  the  under  side  ranges  of  vertical  hexagonal 
cells.  These  are  appropriated  exclusively  to  the  use  of 
the  larva-,  a  cell  to  each,  which  the  neuters  enlarge  In 
proportion  to  the  growth  of  the  occupant.  The  nest  is 
generally  surrounded  by  an  envelope,  pierced  with  a 
common  central  opening.  The  larvae  are  nourished  with 
the  juices  or  pulp  of  fruit  provided  for  them  by  the  neu- 
ters |  they  are  shut  up,  and  spin  for  themselves  a  cocoon, 
when  about  to  become  nymphs. 

VESTA.  One  of  the  four  ultra-iodiacal  planets 
which  circulate  between  the  orbits  of  Mars  and  Jupiter. 
Vesta  was  discovered  by  Dr.  Olbers  of  Bremen,  on  the 
29th  of  March,  IN07.  Its  mean  distance  from  the  sun  is 
2  3'  7*7.  the  mean  distance  of  the  sun  from  the  earth 
being  unity  ;  and  its  sidereal  revolution  is  performed  In 
132V743I  mean  solar  days.  The  orbit  is  inclined  to  the 
ecliptic  in  an  angle  of  7°  8'  9",  and  the  eccentricity  of 
its  orbit  is  0  08913.  Vesta  is  supposed  to  be  the  smallest 
of  all  the  celestial  bodies  with  which  we  are  acquainted, 
its  volume  being  estimated  to  be  only  about  a  fifteen 
thousandth  part  of  that  of  the  earth,  and  its  surface  not 
to  exceed  that  of  the  kingdom  of  Spalu.  On  account  of 
its  smallness  it  is,  however,  difficult  to  determine  its 
apparent  diameter  with  any  degree  of  certainty.  It  is 
distinguished  from  the  other  small  planets  by  the  viva- 
city of  it*  light. 

Vesta,  the  Hestia  ('Errim.)  of  the  Greeks,  in  Clas- 
sical Mythology,  was  a  goddess  about  whom  hangs  con- 
siderable obscurity.  She  is  called  the  daughter  of  Saturn 
and  Rhea,  and  was  worshipped  as  the  patrouess  of  the 
domestic  and  public  hearth.  At  Rome  she  was  attended 
by  six  virgins,  called  vestal*,  whose  duty  it  was  to  pre- 
serve the  sacred  fire  in  her  temple  unextinguished  :  as 
the  safety  of  the  city  was  held  to  be  connected  with  its 
preservation.  (See  MSm.  He  f  Ac.  (let  Inscr.  vol.  xxvii. 
xxix.)    According  to  Ovid  {Fast,  vi.), 

Vetta  c«tnn  e»t  quir  Terra  ;  nibrtt  riail  Ignit  utrlque  ■ 
But  vl  Terra  tuA :  r|  utandu  Vest*  Toratar. 

(See  Bryant,  Anc.  Myth.  1.  77.  Ml.)  The  beautiful 
building  popularly  called  the  Temple  of  Vesta,  at  Rome, 
is  not  known  to  have  been  such. 

VESTAL  VIRGINS.  This  name  was  given  to  the 
six  virgin  priestesses  of  the  goddess  Vesta,  who  had 
charge  of  her  temple  at  Rome,  and  the  superintendence 
of  the  sacred  fire,  which  was  never  to  be  i offered  to  go 
out.  They  had  several  privileges  granted  them  ;  but  the 
loss  of  their  virgiuity  was  punished  by  burying  the  of- 
fender alive.  Their  institution  is  ascribed  to  Numa. 
Their  abolition  was  one  of  the  last  victories  of  Chris- 
tianity. (See  Beugnot,  Destruction  du  Paganitme  en 
Occident,  i.  1G4.) 

VE'STIBULE.  (Lat.  vestlbulum.)  In  Architecture, 
an  area  before  the  entrance  of  the  Roman  houses  ;  said  by 


VESTRY. 

some  to  have  been  so  called  because  as  altar  to  \ «. 
was  placed  therein.    It  was  surrounded  by  a  ««k  . 
was  the  place  in  which  the  master  of  the  hnusr  nn- 
his  clients.   It  is  used  in  modern  architecture  me- 
an ante-hall,  lobby,  or  porch. 

VESTIBULE  OF  THE  EAR.  A 
of  the  internal  ear.  the  openiru?  of 
of  the  tympanum  is  closed  by  the  small  bos*  aAwl 
stapes  i  it  is  also  connected  with  the  cochlea  aai  v 
circular  canals. 

VE'STMEXTSor  VESTURES.  ECCLEflW 
CAL.    Articles  of  dress  or  ornament  worn  t.^  auai- 
in  the  celebration  of  divine  service.    The  fal  »•-*»■.•  »- 
and  are  the  principal  known  to  the  'Western  cbcm  . 
many  of  them  to  the  Eastern  also  : — 1.  The  vr«tar.:r 
perlyso  called,  or  chasuble,  called  in  the  Wtsstrt  cb.a  ■ 
Crtsuta,  ptaneta,  patiuin.  atnpAihoiuns.  ace  a&s  v. 
Eastern  $su»*X*av,  pkenoUmst,  was  a  garm*nt  rttm. 
from  the  neck  nearly  to  the  feet,  closed  ail  the  msj 
with  only  one  aperture,  through  which  tbe  he**  fas,--. 
When  the  offices  were  performed,  it  was  hftnJ  14  * 
sides,  while  the  front  and  back  remained  p^ndcrt. 
Greeks  retain  this  primitive  form  ;  the 
vided  it  at  tbe  sides.    It  admitted  of  *a 
and  colours.    It  is  of  very  great  antiquity,  toea^r. 
Gregory  of  Tours,  and  appearing  in  a  nv»air  st  •  - 
1540.    2.  The  cope  (cappa,  pallium    pluvule.  A 
milar  in  form  to  the  vestment,  but  longer.  x:d  «r- 
short  division  in  the  lower  part  of  the  front  ;aad sen 
which  in  modern  times  has  given  place  to  a  *irt»;v 
angular  ornament  of  the  same  shape,  hacgia*  «*  • 
shoulders.  It  Is  also  of  the  highest  antiquity  m  sir  *  <• 
em  church.   .\  The  tunlclc,  or  dalmarJca  (  is  ia 
stlcharion,  used  br  deacons'.,  received  tbe  adi'V 
wide  sleeves  as  early  as  the  4th  century.    4.  T\*  t~-  v 
misia,  alba,  linea  ;  in  the  East  poderis.  from  r>  »c 
feet),  a  garmrnt  made  of  while  linen.    5-  Tbe  wxl  ; 
stole,  is  worn  by  bishops  with  the  rochet,  aixi  jrv-i 
by  dignitaries  and  prebendaries  in  cathedral*,  a*  " 
chaplains.    Its  origin  is  obscure.    It  is  called  ortz 
by  the  Greeks.  The  pall  (pallium,  which  see \  c*"- -i 
worn  by  Western  metropolitans,  appears  to  ba«*  tr-:  ■ 
kind  of  stole,  called  «**•?«#"»  in  the  East.  «.Th*  rar  •* 
linen  garment  worn  by  bishops,  much  re**  ieNL:  . 
surplice  ;  but  in  modern  times,  and  in  our  chare*. » 
very  wide  sleeves.   7.  The  chimere.  slmarra,  ennar  - 
bably  from  xUi-'it(-  *,d>.  *  *ort  °*"  worn  anitfr- 

rochet  by  bishops;  in  modern  England  of  biark  •  > 
S.  The  pastoral  staff  (baculus  pastoral  is)  was  »p>*>*- 
in  the  4th  council  of  Toledo.  In  the  7th  century,  a* 
by  bishops.    The  form  of  the  shepherd's  err* (4  **  rsi 
later.   9.  The  surplice  (see  that  article),  whka  • 
fers  from  the  alb  in  having  wider  sleeves.  10.  Tsr  K 
was  generally  fastened  to  the  back  of  tbe  cape  ;  ca.*'  ■ 
"amice,"  "almatium"  when  lined  with  fur  or  w^-'l  !*• 
square  cap  is  thought  to  have  been  originally  r*rt*r  v 
amice. 

Most  of  these  vestments  are  noticed  in  the  Act  ef  1  ' 
formity.  passed  In  the  2d  year  of  Ed.  VI.,  whk-i  r.-J 
lates  the  habits  of  the  English  church.    But  ovac.  C 
directions  are  alternative  ;  e.  g.  that  a  vestment  m 
an  alb  or  a  surplice,  may  be  used  in  particular  in»f.r — 
{SeePalsner's  Origines  Liturgiea;  Tol.ii.  Appetd  v  t  T 
which  this  article  is  chiefly  taken  ;  and  .4-r**<r 
vol.  xl.) 

The  extreme  hostility  conceived  by  the  Calvin:* 
Zuinglian  reformers,  and  the  Puritan  party  inFatus 
to  vestments,  and  especially  the  surplice,  is  well  It*.*:. 
The  argument  asaintf  thein,  as  stated  by  Beta  ( 7>* 
Throl.  iii.  29.),  refers  chiefly  to  the  danger  of  rff»te. 
weak  consciences,  by  retaining  apparent  relics  of  p.f»: 
ike.    The  defence  by  Hooker  is  in  book  v.  eh.  iS. 

VE'STRV.  (Lat.  vestiarium.)  The  room;  rw- 
attached  to  a  church  ;  and  from  hence  applied  tn  A*  •' 
nate  a  meeting  of  parishioners  for  parochial  porr"^ 
the  bishop  and  priest*  having  in  former 
rooms  wlien  they  met  to 
affairs. 

A  general  vestry  is  one  to  which  every  parish* or-'  " 
ontdweller  assessed  to  or  paying  the  church  rtv*  «' 
scot  and  lot,  is  admissible  01  common  right.  Tbe  b  :  - 
ter,  whether  rector,  vicar,  or  perpetual  curate,  ;»  ^ 
officio  chairman  of  the  meeting.  The  powers  t<  t 
vestry  extend  to  investigate  and  restrain 
of  parish  funds ;  to  determine  on  repairs, 
ornaments,  Ac.  of  the  church  ;  and  to 
officers. 

Meet  vestries  existed  by 

Eulous  parishes,  especially  tn 
s.  Originally  these  consisted  of  a  number  of 
iers  annually  elected  by  the  rate-payers.  Bo£,  '> 
usage  of  long  standing,  these  bodies  we're  in  msnv  >'-  - 
stances  self-elected  ;^i.  e.  the  members  of  tbe  Tr*trT^^ 

or  resignation.  ^  °^ 

Power  has  been  given  to  parishes  In  which  select 
tries  did  not  exist  by  custom  to  appoint  such  vesff** 


>mjn  many  Um^* 
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the 


VESUVIAN. 
59  G.  3.  c.  12. ;  and  In  many  parishes  the 


Hiau  of  vestrymen,  Ac.  has  been  regulated  by  local 
l. 

lut 


d  years  of  the  lait  reign. 
4.  c.60.)  "for  the  better 


In  the  first 
was  pasted  (1*2  W. 

of  vestries,  and  for  the  appointment  of  au- 
of  accounts,  in  certain  parishes  of  England  and 
des."  Every  parish  not  already  under  a  local  act  is 
powered  to  decide,  by  a  majority  of  the  votes  of  its 
e- payers,  whether  it  will  adopt  the  provisions  of  this 
tute.  If  adopted,  a  certain  number  of  vestrymen, 
ited  by  the  act  according  to  the  amount  of  the  popula- 
n.  and  five  auditors,  arc  to  be  annually  elected  by  the 
e- payers  ;  the  rector,  district  rectors,  vicar,  perpetual 
ate,  and  churchwardens,  being  always  vestrymen  ex 
clo.  Vestrymen  to  tie  elected  under  this  art  must,  in 
any  parish  out  of  London  and  the  metropolitan  police 
tn'ct,  be  rated  to  the  poor  on  a  rental  of  10/.  a  year 
bin  (hat  district  or  city  ;  if  the  resident  householders 
to  more  than  3000,  on  a  rental  of  not  less  than 


ics  or 
VKSU'VIAN. 


This  act  does  not  extend  to  parishes  in 


VETCH.  (Lat.  vicla.)  The  name  given  to  legu- 
noui  plants  with  herbaceous  stems,  often  supporting 
■m selves  on  surrounding  objects  by  means  of  the  len- 
i Is  with  which  their  leaves  are  terminated.  The  common 
tch  or  tare  is  extensively  cultivated  in  Europe,  and  is 
nsidered  a  very  valuable  agricultural  plant,  being  an 
cedent  fodder  for  milch  cows  and  working  stock,  ike. 
VF/TKRAN.  (Lat.  vetus,  old.)  Among  the  Komans, 
soldier  who  had  passed  the  legal  age  of  military  fer- 
re,  which  extended  from  seventeen  to  forty-six,  was 
nned  veteranus  ;  or,  in  the  later  times  of  the  republic, 
e  who  had  served  a  requisite  number  of  campaign*, 
nerally  twenty-five. 

VE'TO.  (Lat.  J  forbid.)  In  Politics,  the  power  en- 
ved  by  a  branch  of  the  legislature,  which  cannot  of 
self  originate  or  modify  a  law,  to  reject  the  propositions 
the  other  branch  or  branches.  In  the  Polish  diet, 
ery  noble  who  was  an  independent  member  could  pre- 
nt  any  resolution  from  passing  by  his  simple  dissent  (ex- 
=-ssed  in  the  words  "  Nle  potwalam."  I  do  not  permit). 
he  privilege  of  thus  arresting  the  deliberations  of  the 
et  was  termed  the  "  liberum  veto,"  and  proved  the 
rt  ile  source  of  the  disorders  and  anarchy  of  that  country, 
i  most  constitutional  monarchies  the  king  has  an  abso- 
te  veto  (as  in  Prance  and  England) ;  In  some  it  is  only 
•;<  nstve.  Thus  in  Norway,  if  three  successive  storthings 
issemblies)  repeat  the  same  resolution,  it  becomes  law 
•ainst  the  will  of  the  king.  The  president  of  the  United 
tates  may  return  a  bill,  with  his  reasons  for  dissenting 
om  it,  to  the  house  in  which  it  originated  ;  but  if  both 
ouses  pass  it  afterwards  by  a  majority  of  two  thirds  In 
u*h,  it  is  not  in  his  power  again  to  reject  It. 
Vrro.  An  act  passed  by  the  General  Assembly  of 
ie  Church  of  Scotland,  known  by  the  name  of  the  Veto 
et.  Lay -patronage,  or  the  presentation  by  a  lay- 
atron  of  a  minister  to  a  living  in  the  church,  has  never 
:t-n  cordially  recognised  on  the  part  of  the  people  of 
Gotland.  On  the  final  establishment  of  Presbytery  as 
ie  national  church,  in  KHK),  patronage  was  vested  in  the 
lders  and  heritors  (landowners)  of  a  nan  In  1711 
10  Anne,  c.  12.  s.  4.)  that  law  was  annulled,  and  patron- 
ge  was  transferred  as  a  civil  right  to  individuals  as 
n  accessory  of  land,  or  as  a  separate  estate  ;  and  those 
Uronages  which  had  of  old  belonged  to  the  pope,  or  to 
aonastertes,  or  to  archbishops,  bishops,  ana  chapters, 
'ere  vested  In  the  crown.  1  he  act  oi  Queen  Anne  was 
iever  universally  acceptable  In  Scotland.  Two  dissent- 
ng  denominations  (the  United  Associate  Synod,  and  the 
lellef)  owed  their  origin  to  the  Indiscreet  exercise  of 
ay-patronage ;  and  though  patrons  were  generally  dis- 
used, particularly  within  the  last  twenty  years,  to  show 
lue  deference  to  the  feelings  of  the  people,  yet  hostility 
o  this  mode  of  nominating  clergymen  having  gained 
neater  force,  the  general  assembly,  In  1K34.  passed  the 
Veto  Act,  whereby,  if  a  majority  of  the  male  heads  of 
ami  lies,  In  full  communion  with  the  church,  appear 
before  the  presbytery  and  dissent,  or  lodge  dissents  at 
he  meeting  for  "  moderating  in  a  call,"  tit  •  presentee 
* **  to  be  rejected.  No  specific  objections  were  required 
to  be  made  by  the  act,  the  dissentients  being  only  re- 
quired to  declare,  if  asked,  that  they  were  actuated  by  no 
factious  or  malicious  motive,  but  solely  by  a  conscientious 
regard  for  the  spiritual  interests  of  themselves  and  the 
congregation ;  and  if  such  declaration  was  made,  their 
dissent  was  sustained ;  if  not,  it  was  rejected.  Those 
entitled  to  dissent  arc  ascertained  from  a  roll  annually 
made  up.  The  Veto  Act  was  first  passed  as  an  interim 
*ct ;  but,  being  referred  to  presbyteries,  and  having 
received  the  sanction  of  a  majority  of  presbyteries,  it  was 
enacted  into  a  standing  law  of  the  church  by  the  General 
Assembly  of  18».  (UUfs  Practice  of  the  Judicatories  of 
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VETO. 

Against  the  provisions  of  this  act.  the  minority  of  the 
assembly  entered,  and  had  recorded,  both  In  1834  and 
1835,  their  solemn  protest,  on  the  ground  that  these  pro- 
visions were  not  merely  wrong  in  themselves,  but  also 
ultra  vires  on  the  part  of  the  assembly.  In  violation  of 
the  statutes  conferring  on  the  church  the  privileges  of 
an  establishment,  and  calculated,  therefore,  on  the  first 
occasion  on  which  a  patron  or  presentee  should  deter- 
mine to  enforce  his  rights,  to  lead  to  a  collision  between 
the  ecclesiastical  and  civil  courts.  Nor  was  this  opinion 
without  foundation.  Immediately  after  the  nsing  of  the 
assembly  of  1834.  the  Earl  of  Kinnoull,  as  patron  of  the 
church  and  parish  of  Aurhterarder,  and  the  Rev.  Robert 
Young,  whom  his  lord»hip  had  presented  to  that  living, 
and  whom  the  presbytery  of  Auchterarder  had  rejected  In 
terms  of  the  Veto  Act,  raised  an  action  in  the  court  of 
session  to  have  it  found  and  declared  that  the  said  pres- 
bytery had  acted  illegally,  and  to  the  hurt  and  prejudice 
of  the  pursuers,  in  having  rejected  Mr.  Young  ;  there 
being  no  other  ground  of  such  rejection,  as  admitted  in 
the  reconl  of  presbytery,  than  that  a  majority  of  the  male 
heads  of  families,  communicants,  in  the  parish  of  Auch- 


ier,  had  dissented,  without  any  reason  assigned, 
his  admission  as  minister.  In  giving  judgment 
in  this  action,  the  court  of  session  (8th  March,  1838) 
repelled  the  objections  started  against  the  jurisdiction  of 
the  civil  court  in  the  matter,  and  to  the  competency  of 
the  action,  and  found  that  the  presbytery  had  acted 
illegally  and  to  the  hurt  and  prejudice  of  the  pursuers, 
and  in  violation  of  their  duty,  and  in  particular  contrary 
to  the  provisions  of  the  statute  of  10  Anna. 

This  decision  of  the  court  of  session  was  appealed  from 
by  the  defenders  to  the  House  of  Lords  ;  and  this  supreme 
court  affirmed  the  judgment  in  question  (3d  May,  1839) 
without  the  alteration  of  a  single  word.  Subsequently 
to  this  affirmation,  when  the  case  had  been  remitted  to 
the  court  of  session  to  apply  the  sentence,  the  latter  tri- 
bunal  pronounced  in  regard  to  it  a  further  judgment,  to 
the  eftect  that  the  presbytery  and  the  Individual  members 
thereof  "  are  bound  and  astrictcd  to  make  trial  of  tho 
qualifications  of  the  pursuer,  the  said  Rev.  Robert  Young, 
a*  presentee  to  the  church  and  parish  of  Auchterarder  ; 
and  if,  in  their  judgment,  after  trial  and  examination  in 
common  form,  he  is  found  qualified,  to  receive  and  admit 
him  minister  of  the  said  church  and  parish,  according  to 
law." 

The  dominant  party  of  the  church  had.  meanwhile, 
come  to  the  resolution  not  to  obey  or  recognise  the  judg. 
ment  of  the  court  of  session,  though  confirmed  by  the 
highest  indicatory  in  the  empire,  to  which  themselves 
had  made  the  appeal,  but  to  declare  the  ecclesiastical 
law  as  supreme.  Accordingly,  the  assembly  of  1839  re- 
solved, by  a  majority  of  forty-nine,  to  adhere  to  the  Veto 
Act.  notwithstanding  the  decision  of  the  House  of  Lord*. 
They  maintained  that  the  ecclesiastical  and  civil  courts 
were  endowed  with  co-ordinate  powers  ;  that  their  pro- 
vinces were  sufficiently  distinct,  each  being  supreme  in 
its  own  department ;  and  that  the  church  courts  were  the 
sole  and  only  judges  of  what  was  spiritual  and  what  was 
civil.  In  short,  they  refused  to  induct  Mr.  Young  as 
minister  of  the  church  and  parish  of  Auchterarder.  They 
regarded  the  parish  as  still  vacant,  and  nominated  a 
clergyman  of  their  own  sentiments  to  the  parochial 
charge,  quoad  spiritual/a,  leaving  the  temporalities  un- 
touched. Thus  the  case  still  stands:  but  Mr.  Young  has 
raised  an  action  of  damages  against  the  members  of  the 
presbytery  of  Auchterarder,  both  as  a  body  and  as  indi- 
viduals, for  illegally  and  contumaciously  depriving  him 
of  both  his  ecclesiastical  and  civil  rights  and  privileges. 

But  the  case  of  the  parish  of  Marnnch,  in  the  presby- 
tery of  Strathbogie,  afford*  a  still  more  striking  illustra- 
tion of  the  fruits  of  the  collision  that  has  taken  place 
between  the  civil  and  ecclesiastical  courts.  The  Rev. 
Mr.  Edwards  having  been  legally  presented  to  that 
parish,  and  having  been  rejected  by  means  of  the  Veto 
.\ct,  a  majority  of  tho  members  of  the  said  presbytery 
(seven  in  number)  were  disposed,  in  consequence  Off  the 
decision  in  the  Auchterarder  case,  and  of  the  veto  having 
been  declared  by  the  highest  civil  judicatory  of  the  land 
as  ultra  vires  of  the  church,  to  show  due  respect  to  the 
civil  law,  and  to  proceed  with  the  settlement  of  Mr.  Ed- 
wards, as  If  such  a  statute  as  the  Veto  had  never  existed. 
The  majority,  however,  feeling  the  delicacy  of  the  cir- 
cumstances fa  which,  both  as  clergymen,  and  as  loyal 
subjects  bound  to  obey  the  civil  law,  they  were  placed, 
did  not  proceed  hastily  to  take  steps  towards  the  in. 
duction  of  Mr.  Edwards.  They  remained  inactive  till  a 
special  decree,  on  the  application  of  the  presentee,  had 
been  obtained  from  the  court  of  session,  finding  that 
they  were  bound  to  take  him  on  trial,  in  common 
form,  and  that,  if  they  found  him  qualified,  to  receive 
and  admit  him  according  to  law.  On  their  adopting  the 
preliminary  steps  for  the  purpose,  the  commission  of  the 
General  Assembly,  Ih39,  suspended  the  seven  ministers 
from  the  function  of  their  sacred  office,  both  judicial  and 
ministerial.  Against  this  proceeding  the  seven  ministers 
applied  to  the  court  of  session  for  protection;  which 
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court  granted  an  Interdict  prohibiting  the  sentence  of 
suspension  from  being  carried  Into  execution,  and  pro- 
hibiting any  clergyman  of  the  established  church  from 

rs,  or  pcr- 
respecti  ve 
y  the  do- 


lilbtting  any  clergyi 
occupy  ing  the  pulpits  of  the 
forming  anv  sacerdotal  functions  in 
jj.iri.tn-x.       I  In.  int. ffdlct   was   ,! i .r .•,-.>r,l«-,i  t.y 
minant  party  in  the  church,  who  treated 
parishes  as  if  their  ministers  had  been 
from  their  functions. 

Matters  remained  In  this  anomalous  state  till  the  meet- 
ing of  the  General  Assembly  of  1840;  which  court,  besides 
continuing  the  suspension,  imjieratively  demanded  of  the 
suspended  ministers  that  they  should  unconditionally 
acknowledge  the  supreme  authority  of  the  church  in  all 
things  which  it  might  define  to  hi  spiritual,  and  in  all 
such  matters  yield  implicit  obedience  to  the  decrees  of 
the  ecclesiastical  courta,  notwithstanding  any  order  or 
injunction  to  the  contrary,  of  CTen  the  highest  civil  tri- 
or the  land.    This  requisition,  too,  was 


mUc.   Even  no  legislative  measure  on  the  t*Y*ect 
ever  otherwise  liberal,  would  be  accepted  by  tb*  » ■ 
:  rlty  of  the  church,  If  it  had  a  retrospectm  tewkDn 
in  other  words,  found  the  Veto  Act  mitrm  swn  •.' 

1      '  '     ••  -sf-- 


comes  with  a  pecv!  »-.■ 
is  easy  to  see  its  s*c» 
the  main  source  sri  pr 


the  penalty  that,  if  after  a  limited  period 
it  should  not  have  been  complied  with,  the  par- 
tics  refusing  to  comply  should  be  served  with  a  libel  (in- 
dictment)  for  contumacy.  The  ministers  of  Strathbogie 
refused  to  submit  to  the  conditions  sought  to  be  imposed 
on  them,  though,  in  reirard  to  the  settlement  of  Marnoch, 
they  did  not  take  any  farther  steps  till  the  presentee  had 
raised  another  action  against  them,  Uoth  collectively  and 
individually,  calling  on  them  to  receive  and  admit  him 
as  minister  of  that  parish.  Mr.  Edwards  was  thus  or- 
dained minister  of  Marnoch  on  the  21st  of  January, 
1841.  Meanwhile  the  suspended  ministers  had  been 
served  with  a  libel  for  contumacy  ;  and  were,  In  conse- 

J|uence,  deposed  by  the  ensuing  assembly  (May,  1841) 
rom  the  office  of  the  ministry.   An  interdict  from  the 
court  of  session  was  forthwith  obtained,  setting  aside  the  ! 
ecclesiastical  sentence  of  deposition,  and  reinstating  the 
•even  deposed  ministers  in  their  temporal  and  spiritual 
ivilegcs  as  parochial  clergymen.   This  interdict  was, 
ler,  and  others  to  which  in  this  article 
rly  allude*,  disregarded  by  the  do- 
of  the  church.    Not  only  have  they 
parishes  as  vacant,  and  introduced  preachers 
of  their  own  party  tnto  them,  but  have  taken  steps 
against  such  of  the  minority  of  the  church  as  regard  the 
deposed  gentleman  as  still  ministers  of  the  establishment, 
and  as  such  have,  in  consequence,  supported  them  by  of-  j 
flciatlngin  their  pulpits,  or  assisting  them  on  sacramental 
occasions.    And  such  has  been  the  forbearing  conduct  of 
the  deposed  ministers,  that  they  have  hitherto  restrained  I 
from  adopting  means  to  have  their  brethren  punished  i 
for  violating  these  interdicts,  and  for  encroaching  on 
their  official  rights  and  privileges. 

The  same  assembly  which  deposed  the  seven  minis-  . 
ters  of  Strathbogie,  deprived  Mr.  Edwards,  whom  they 
would  not  recognise  as  an  ordinary  clergyman,  of  his  , 
licence  as  a  probationer,  and  ordered  the  minority  of  the  j 
aaid  presbytery  (four  in  number)  to  proceed  with  the 
settlement  of  another  minister  in  the  parish  of  Marnoch,  | 
as  if  ii  had  been  vacant.    This  was  accordingly  done,  so 
that  there  Is  a  complete  and  Irreconcilable  schism 
within  the  presbytery  of  Strathbogie. 

A  similar  case  has  recently  occurred  In  the  presbytery 
of  Uarioch,  and  under  exactly  similar  circumstances. 
The  presentee  (Mr.  Middleton)  to  the  parish  of  Cul&al- 
mond  having  been  served  with  a  veto,  was  notwitb-  I 
•landing  inducted  by  the  majority  of  the  presbytery,  and 
is  now  minister  of  that  parish.    The  ecclesiastical  courts 
promptly  interfered ;  interdicts,  however,  against  their 
authority  have  been  obtained :  but  the  case  is  still  tub 
judice,  having  been  appealed  to  the  House  of  Lords.  The  I 
ultimate  decision  In  this  case  will,  it  is  apprehended,  put  j 
an  end  to  the  unseemly  collision  between  the  civil  and  j 
the  ecclesiastical  courts,  by  driving  at  least  the  leaders 
of  the  dominant  party  out  of  the  church.    Indeed,  these 
leaders  have  already  issued  a  manifesto  to  that  effect, 
and  promulgated  the  outlines  of  a  secession  from  the 
established  church,  somewhat  similar  in  point  of  prin- 
ciple and  detail  to  that  of  the  Wesleyan  Methodist*  in 
England.    It  is  not  improbable,  however,  but  that  cir- 
stances  may  arise  by  which  the  schism  in  question 
be  brought  on  before  the  merits  of  the  appeal  to 


deposed  ministers  of  Strathbogie-  But  >»  art- 
think  that  the  best  thing  to  be  done  would  be  ke  v 
liament  to  pass  a  statute  similar  to  the  Veto  Ad  '--  • 
do  not  apprehend  that  it  if  possible  ever  to  rvcomr  . 
honest  or  consistent  pre»byterian  to  the  law  of  pst-<- 
as  it  has  been  enforced  in  the  civil  courts.  R  »  r 
that  the  leaders  of  the  pre*byterian  dusectrr,  : 
objected  to  the  proceedings  of  the  dominant  wi  t 
church  ;  but  such  object  too 
grace  from  thern,  though  it 
Were  patronage  abolished, 
ciple  of  dissent  would  be  removed,  and  the  \ 
now  rule  the  dissenting  bodies  would  fail  taut 
cance. 

VEXILLA'RII.   Veteran  troops  In  the  Roam  r~i 
who  had  served  out  their  time  ;  but,  under  the  «r> 
were  retained  in  service,  and  fought  distinct  Jr  :  > 
legions  under  a  particular  standard  o(  their  e*s  * 
ilium). 

VEXI'LLUM.or  STANDARD, 
a  term  given  to  tno  »Pl*r  petal  of  a 

four  petals. 

VIADUCT.   See  Railroad*.  Ban 

VIA'  LACTEA.   In  Astronomy,  the t 
%eap.   See  Milky-Way. 

vlA'LES.  In  Roman  Antiquities,  a  nan*  r^ss 
those  gods  who  had  charge  of  the  roads  and  ksjt ve ■ 
(vlse\   Jupiter  and  Mercury  were  among  the  saw**' 

VIA'TICUM.    (1-at.  a  supply  ttf  u*n.-thn*  r.-rs : 
for  a        '•■'</. )    In  Ecclesiastical  usage,  the  sacw  ■ 
given  to  a  dying  person.  In  ancient  times  both  12*  nr. 


ma) 


the  suprem 
decided. 


e  civil  court  in  the 


can  be 


Meanwhile  (to omit  all  farther  particulars).  Scotland  is 
in  a  state  of  agitation  and  religious  ferment  from  one 
end  to  the  other.  The  dominant  party,  by  emphatically 
declaring  Christ  as  the  sole  and  only  head  of  the  church, 
and  that  his  authority  is  decidedly  in  favour  of  their 
views,  assert  their  spiritual  independence,  without  re- 
ference to  the  civil  law,  or  the  decisious  of  the  civil 
judicatories  ;  and  are  agitating  for  the  total  repeal  of 
They  seem  resolved  to  submit  to  no 


*  A  prevnt  <sr  lo  ih*  nsriah  of  l*-ih*nd«,  )»re- hurry  of  DnnkeM, 
nsrtnu  |««n  rrjrrted  lis  th»  Vrto  Art,  the  majority  •/  the  members 
of  th.u  ure-d.i>  wrj  In. 'acted  another  mlnUlrr  in  ueti  inc*  of  an  in- 
Sarairt  of  th«  court  of  sraaion  ;  for  which  rontsanpt  they  wer*  turn- 
tnotied  brftirr  Ihcir  lonUhiut ;  the  cctMurr  of  the  court  was  |>ronouin.ul 


with  the 

VIA'TOR.    (Lat.  freerflrr.)     The  title  of  i 
officers  among  the  Romans  sent  by  the  senate  or 
to  convey  decrees,  mandates,  Ac.,  and  also  by  f wa. 
of  provinces  and  otlier  high  functionaries. 

VIBRA'TION.   (Last,  vibrare.  to  sJUke.)   Is  Ms. 
that  regular  reciprocal  motion  of  •  body,  which,  «■ 
pended  or  stretched  between  tw  o  Axed  pomtt,  i* 
shakes  to  and  fro.   The  libratlons  of  chords  «v  '-' 
source  of  the  difTerent  tones  they  emit.    If  two  sow  •' 
chords  of  a  musical  instrument  merely  differ  ia  S«tf 
their  tones,  that  is,  the  number  of  vibrations  they  mAt 
equal  time*,  are  in  the  inverse  ratio  of  their  leogt&s  ■ 
they  differ  In  their  diameters  only,  their  sounds  •  J  » 
in  the  inverse  ratio  of  their  diameters.    To  snesws- 
tension  of  strings,  let  us  conceive  them  strndwc  z 
weights  attached  to  their  ends  ;  then  their  sound*  id  " 
in  the  direct  ratio  of  the  square  roou  of  tbe 
stretching  them  ;  that  is.  the  j 
a  weight  equal  to  4  will  be  an 
a  string  stretched  by  a  weight  1. 

Vibration.  In  Mechanics,  the 
tion  of  a  body,  as  of  a  pendulum,  a  musical 
elastic  plate.  The  term  a&ctllatton  is,  b< 
frequently  used  to  denote  a  slow  reciprocating  i 
that  of  the  pendulum,  which  is  produced  by  tbe  arm 
gravity  on  the  whole  mass  of  the  body  ;  while  »aV**s 
is  generally  con  lined  to  a  motion  with  quick  rvor*  ra- 
tions, as  that  of  a  sonorous  body,  and  which  proc*-' 
from  the  reciprocal  action  of  the  molecules  of  the  t<*.f 
on  each  other  when  their  state  of  equilibrium  ass  See 
disturbed. 

Vibratiuns  •  /  Musical  Chords  The  laws  of  the  m*x« 

of  vibrating  chords  were  first  Investigated  by  Dr.  Br<x» 
Taylor,  In  his  Method**  Incrrmrntorum.  publish*!  ■ 
1715;  and  afterwards  by  John  Bernoulli.  Daniel  Be*- 
noulll,  D'Alembcrt,  and  Euler  ;  but  the  compete  vU- 
tion  of  the  problem,  which  is  one  of  great  dtflcck' 

tttfaSS  border!  waived' 
trlous  Lagrange.  Let  a  homogeneous  metallic  wirv.  « 
musical  chord,  stretched  between  two  fixed  paizttbi* 
given  force,  be  made  to  vibrate ;  then,  as  has  been 
in  IhcarticleSot'No.tp.  1 134.)  the  number  of  vilvauo&»a 
a  second  (the  vibration  being  understood  to  siguifi  t£tf 
excursion  of  any  point  from  its  greatest  distance  treat 
the  position  of  rest  on  one  side  to  its  greatest  distance  « 
the  other,  and  not  the  going  and  coming)  is  expressed  by 
either  of  the  two  formubs 

-s/GV)  Wihl 


where  n  is  the  number  of  vibrations  in  a  second  t~ 
the  accelerating  force  of  gravitr  (=  3j<  »  Inches  in  s 
second),  I  xa  the  tension  of  the  chord  or  weight  br  »'>'-A 
it  is  stretched,  se  =  its  weight,  I  •>  its  length  to  tneb^ 
r-  Its  radius,  a  -  its  sreciuc  density,  and  r-^Ml* 
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The  consequences  which  follow  from  these  formulae  are 

mportant  tn  the  theory  of  acoustics,  inasmuch  as  they 
urnish  the  means  of  representing  different  sounds  nu- 
nerically. 

A  curious  circumstance,  indicated  by  the  calculus,  and 
•onftrmed  by  experiment,  is,  that  a  vibrating  chord  may 
pontancously  divide  lftelf  into  any  number  of  part*,  each 
,f  which,  being  an  aliquot  part  of  the  whole,  will  vibrate 
eparatcly,  in  the  same  manner  as  if  it  were  fixed  at  Us 
wo  extremities  and  formed  a  separate  chord  ;  and  which, 
ronsequently,  performs  its  vibrations  as  much  more  ra- 
>idly  as  it  IB  a 


V  B  may  divide  itself  into  2, 3,  4,  or  any  number  of  equal 
•arts  iu  the  points  N,  N  '.  &c,  each  of  which  will  vibrate 
'.  3,  4,  Ac.  times  more  rapidly  than  the  whole  chord,  and 
n  such  a  manner  that  the  motion  of  any  two  contiguous 
>aru  will  be  in  opposite  directions  at  the  same  instant  of 
ime,  while  the  points  of  division  N,  N'  remain  llxed. 
iut  the  most  remarkable  circumstance  is.  that  these  dif- 
erent  states  of  vibration  may  coexist,  superposed  as  it 
vere  one  on  another;  so  that  a  musical  chord  will  emit 
tot  only  the  fundamental  sound  corresponding  to  the 
•  umber  of  vibrations  given  by  the  formula,  but  also,  at 
he  same  time,  a  series  of  other  sounds  corresponding  to 
he  number  of  vibrations  of  chords  of  \,  },  L  &c.  of  the 
ength. 

The  preceding  remarks  apply  only  to  transversal  vi- 
irations,  or  those  in  which  the  motion  of  any  material 
•milt  of  the  chord  is  at  right  angles  to  the  straight  line  I 
vhlcb  Joins  its  extremities  ;  but  the  molecules  of  a 
tretched  chord  may  also  be  put  into  a  state  of  longl- 
udinal  vibration,  in  which  case  the  motion  is  parallel  to  ' 
he  axis  of  the  chord,  and  is  subject  to  a  different  law.  [ 
•oisson  {Mem.  de  t'Acad.  de  I'lnstitut.  torn,  viii.)  found,  I 
rom  the  mathematical  analysis  of  the  problem,  the  fol-  i 
.»»ing  simple  relation  to  exist  between  the  transversal 
'  vibrations  of  the  same  chord :  —  Let  a  be 

lie 


of  transversal  vibrations,  «'  the  number  of 
ungitudinal  vibrations  ( both  corresponding  to  the  gravest 
ounds  proceeding  from  those  respective  modes  of  \  ibra- 
ion),  /  a  the  length  of  the  chord,  and  k  em  its  elonga- 
ion.  or  the  increa»e  of  its  length  under  the  weight  by 
>  hich  it  is  stretched  ;  then 

ss  V  '  m  a'  V  *• 

rhis  equation  Is  verified  by  experiment ;  and  as  *  is  al- 
rays  a  very  small  fraction  of  the  length  /,  it  follows  that 
he  number  of  longitudinal  vibrations  »'  is  always  very 
nuch  greater  than  the  number  of  transversal  vibrations 
i,  which  explains  the  extreme  acuteness  of  the  sounds 
rhleh  are  produced  by  the  longitudinal  vibrations.  The 
juantity  *  depends  upon  the  elasticity  of  the  chord,  and 
i  therefore  different  in  respect  of  chords  of  different  sub- 
tancea. 

Vibrations  of  Flat  tic  Ruds. — The  laws  of  the  vibrations 
>f  elastic  rods  are  different  from  those  of  the  vibrations 
>f  chords  ;  for  In  the  case  of  the  latter  the  tension  acts 
>nly  in  the  direction  of  the  length  of  the  chord,  whereas 
n  the  case  of  elastic  rods  and  plates,  and  rigid  elastic 
ur  faces  in  genera),  the  curvature  is  modified  by  the  clas- 
Icity  of  the  substance.  The  relation  between  the  velocity 
•f  the  vibrations  and  the  length,  thickness,  rigidity,  and 
peolfic  gravity  of  the  rod,  is  expressed,  as  in  the  case  of 
l  ribrating  chord,  by  a  very  simple  formula.  Let 


VIBIUONIDJE. 

root  of  the  weight.   The  above  formula,  which  was 
given  by  Riccati,  in  the  Memoirs  of  the  Italia* 
has  also  been  verified  by  experiment. 

Metallic  rods  or  glass  lubes  may  vibrate  longitudinally 
like  stretched  chords.  In  this  case  they  divide  them- 
selves spontaneously  into  several  parts,  which  vibrate  In 
unison  ;  and  are  separated  by  nodes,  or  parts  which  re- 
main  at  rest.  The  extreme  parts  are  shorter  than  the 
others,  which  arc  all  of  equal  length  ;  but  the  vibrations 
of  all  the  parts  are  synchronous.  This  sort  of  vibration 
may  be  induced  In  a  slip  or  tube  of  glass,  by  holding  be. 
tween  the  fingers,  in  the  middle,  and  rubbing  it  long!, 
tudinally  with  a  piece  of  moist  cloth,  when  it  will  emit  a 
very  acute  sound.  I'oisson  found  from  theory  the  ratio 
of  the  number  of  transversal  vibrations  (a)  to  the  num- 
ber of  longitudinal  vibrations  (a')  of  a  cylindrical  rod 

to  bo  as  follows:-  ~  mm  3  5608  y;  r  being  the  radius, 

and  /  the  length  of  the  rod.  This  formula  has  been 
verified  by  Savart  from  direct  experiments.  ( .Innaies 
de  Physique  ft  de  Chimic,  tome  xxxvi.) 

Vibrations  of  Elastic  Plates  All  elastic  solid  bodies, 

when  put  Into  a  state  of  vibration,  may  be  conceived,  in 
reference  to  the  internal  motions  of  their  molecules,  as 
spontaneously  separating  themselves  into  part*,  each  ol 
which  vibrates  Independently  of  the  others,  and  In  such 
a  manner  that  the  molecules  of  one  part  are  at  every  in- 
stant moving  in  a  direction  opposite  to  that  of  the  mole- 
cules of  the  adjacent  part.  It  follows  that  the  points  of 
separation  between  two  parts  participate  neither  in  the 
motion  of  the  one  nor  of  the  other,  and  consequently 
remain  at  rest.  In  the  ca^e  of  thin  elastic  plates,  the  con- 
tinuity of  these  points  forms  lines  of  repose,  or  nodal 
lines,  the  forms  and  positions  of  which  arc  detected  by 
placing  the  vibrating  plate  In  a  boriiontal  position,  and 
strewing  a  small  quantity  of  fine  sand  over  its  upper  sur- 
face. This  ingenious  mode  of  determining  the  nodal 
lines  was  pointed  out  by  Galileo  in  his  Dialogues,  and 
was  practised  by  Chladni  (  Trait*  a?  Acoustique),  and  more 
recently  by  Savart  in  hU  numerous  cxiwriment*  on  this 
subject. 

These  lines  assume  a  great  variety  of  forms,  depend- 
ing on  the  figure  of  the  plate,  the  position  of  the  point 
or  points  at  w  hich  it  is  fixed,  and  the  rapidity  and  direc- 
tion of  the  motion  by  which  the  vibration  is  communi- 
cated to  it.  Circular  plates  afford  numerous  different 
systems  or  nodal  lines.  When  the  plate  is  fixed  at  its 
centre  between  two  knobs  or  points  neld  fast  by  a  vice, 
two  nodal  lines  are  In  general  produced  crossing  each 
other  at  the  centre.  By  applying  the  finger  to  the  plate 
at  a  suitable  point,  so  as  to  interrupt  the  vibration,  three 
or  those  lines  may  be  formed.  Dbks  of  metal  furnish  a 
number  of  nodal  lines,  dividing  the  circle  Into  numerous 
sectors.  In  certain  circumstances  these  straight  nodal 
lines  are  intersected  by  a  greater  or  smaller  number  of 
concentric  circular  lines ;  the  circular  lines  may  also  ex. 
ist  by  themselves  ;  and  sometimes  the  nodal  lines  as* nine 
the  form  of  the  branches  of  a  hyperbola.  Some  of  these 
forms  are  represented  as  I 


n  a  the  number  of  vibrations  in  a  second, 
/  et  the  length  of  a  vibratory  rod  or  plate, 
h  ss  its  thickness, 
e  =  the  elasticit; 
d=iU 


hen  the  following 
ilcs  of  dynamics, 


Ity  oftoe  matter  of  the  rod, 
is 


± 


n  which  a  denotes  a  constant  number  depending  on  the 
node  and  initial  circumstances  of  vibration  (i.  e.  the 
node  In  which  the  rod  Is  supported,  whether  fixed  at  one 
>nd  or  at  both  ends,  or  in  the  middle.  Arc).  This  for- 
mila  will  apply,  in  general,  to  any  elastic  rods  or  plates 
>f  the  same  form,  ard  of  which  the  mode  of  vibration  is 
ilmilar.  It  shows  that  In  rods  of  the  same  matter  the 
lumber  of  vibrations  Is  directly  as  the  thickness,  and  In- 
versely as  the  square  of  the  length  of  the 


vibrating  part. 

If  the  lengths  of  two  rods  are  equal,  the  number  of  vibra- 
tions Is  proportional  to  the  thickness;  a  result  which 
might  be  anticipated  «  priori,  since  the  thicker  the  rod 
the  greater  will  be  the  force  or  spring  with  which  it  tends 
to  redress  itself  when  drawn  aside  from  the  position  of 
rest,  and  therefore  the  quicker  the  vibration.  When  the 
figures  of  the  rods  are  similar,  the  numbers  h  and  I  are 
proportional,  and  consequently  the  number  of  vibrations 
a  inversely  as  the  homologous  dimensions,  or  as  the  cube 


The  investigation  of  the  laws  of  vibration  of  a  homo- 
geneous  solid  body  of  a  given  form,  when  the  circum- 
stances in  which  it  is  placed  and  the  forces  by  which  it  is 
thrown  into  vibration  are  perfectly  defined,  is  a  problem 
of  pure  analysis ;  but  though  the  differential  equations 
of  motion  to  which  it  leads  have  been  integrated  in  a 
number  of  particular  cases,  their  Integration  In  general 
presents  difficulties  which,  in  the  present  state  of  tho 
calculus,  cannot  be  entirely  overcome.  (See  Polsson, 
TraiUdeMfcanique,  torn.  ii. ;  llerschel,  Fneyc.  Metros., 
art.  "  Sound ; "  Monge,  Applications  del' Analyse,  p.  415. ; 
Riccati,  Mem.  di  Mat.  e  dt  Fis.  detlo  Soc.  IlaJ.  t.  L  ;  La- 
grange, Melanges  de  la  Sac.  de  Turin,  t.  i.  ii.  and  ill. 
For  the  experimental  researches,  see  Chladni,  Thiorie 
d?  Acoustique ;  Savart,  Annates  de  Phys.  et  de  Chimie  ; 
Blot.  Trait*  de  Physiaue.  Ac.) 

VIBKlO'NID.fc.  The  name  of  a  tribe  of  Animalcules, 
commonly  knowu  as  microscopic  eels,  of  which  the  penus 
Vibrit  is  the  type.    One  of  the  species  of  this  genus  of 

I  Animalcules  is  parasitic  upon  wheat :  they  form  a  cottony 
mass  in  the  interior  of  the  grain,  which,  when  the  latter 

|  (s  ground,  will  not  pars  through  the  cloth,  but  remain 
behind  In  the  bran.  When  fulf-growu,  the  Vibrio  tntici, 
as  this  species  is  termed,  attains  a  quarter  of  an  Inch  In 
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of  wheat,  itself 
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;  but  the  young  are  of  *och  microscopic  minute- 
neat  that  Mr.  Bauer,  the  naturalist,  by  whom  this  parasite 
ha*  been  iiiccessfully  investigated,  has  calculated  that 
50.000  of  them  might  be  contained  in  one  gr 
The  disease  thus  occasioned  is  commonly 
cockles.  Scalding  water  has  been  menuouei 
obvious  remedy  for  these  creatures. 

VIBRI'SSA  (Lat.  vibrissa,  a  whisker),  in  Mam. 
malogv.  are  the  stiff  long-pointed  bristles  which  grow 
from  the  upper  Hp  and  other  parts  of  the  head.  In  Or- 
nithology, the  term  is  also  applied  to  hairs  which  stand 
forward,  like  feelers ;  or  which  in  some  birds,  as  the  fly- 
catcher, point  both  upwards  and  down  wards. from  both 
the  upper  and  under  sides  of  the  mouth  ;  or  which  spread 
out  on  each  side  like  a  comb  from  the  upper  sides  of  the 
mouth  only,  as  in  the  goatsucker,  when  they  arc  termed 
ril'i  t\s,r  pectinataT. 

VI'CAR.  (Lat.  vlcarius.)  An  ecclesiastical  personage 
who  has  the  care  of  a  parish  in  the  place  of  (vice)  a  lay 
or  collegiate  rector.  See  Tithe*. 
VICARS  OF  THE  EMPIRE.  In  the  German  con- 
\  who  had  the  right  of  representing  the 
of  absence  or  interregnum.  The  king 
fienever  there  was  one,  was  perpetual 
If  there  were  none,  the  office  was  divided  into 
the  elector  of  Saxony  exercised  the  vicariate  in 
the  two  Saxon  circles  ;  the  electors  palatine,  and  of  Ba- 
varia, alternately  in  the  remainder  of  the  empire.  They 
administered  revenues,  presented  to  benefices,  received 
feudal  homage,  Ac. 

VICE-CHAMBERLAIN.  An  officer  of  the  king's 
household  Immediately  under  the  lord  chamberlain. 

VICEGERENT.  (Lat.  vicem  gerens,  holding  the 
place  of  any  one.)  Any  officer  acting  as  deputy  or  lieu- 
tenant of  another.  In  France  the  bishops  appointed 
formerly  vicegerents  to  the  official  in  every  ecclesiastical 
officiality. 

VI'CRROY.  or  VICE-KING.  A  title  often  applied 
in  common  usage  to  any  officer  representing  the  supreme 
authority  in  a  dependency,  e.g.  the  lord  lieutenant  of 
Ireland.  But  it  has  seldom  been  officially  given,  except 
to  the  governors  of  certain  dependencies  of  the  old 
Spanish  monarchy ;  such  as  Naples,  Peru,  and  Mexico, 
each  of  whom  bore  the  pompous  title  of  -  Alter  Ego  "  of 
the  sovereign. 

VICTIM.  (Lat.  victlma.  of  uncertain  etymology; 
■aid  to  be  from  vinco,  /  bind.)  The  creature  immolated 
at  a  sacrifice  was  so  called  among  the  Romans.  {See 
Sacrifice  . )  The  well-known  ceremonies  of  leading  the 
victim,  unbound,  to  the  altar  ;  pouring  wine,  oil,  Ac.  on 
its  forehead  ;  the  ceremonies  of  killing  and  bunting  it,  — 
arc  all  amply  described  in  ancieut  writer*.  The  general 
object  of  sacrifice,  in  all  ancient  religions,  was  expiation  ; 
but  to  this  must  Ik-  added  another,  peculiar  to  the  Ro- 
mans,— that  of  deducing  auguries  from  the  appearance  of 
the  entrails  of  the  victim.  Victims  of  different  kinds 
had  many  designations  :  bidentes,  according  to  some,  all 
kinds  of  sheep  ;  according  to  others,  lambs  only :  exhni<e, 
animals  chosen  beforehand  out  of  a  flock  or  herd,  for  their 
beauty  or  other  fitness,  to  serve  for  sacrifice :  pfWsflfraT, 
according  to  Festua,  those  which  were  entirely  consumed, 
instead  of  leaving,  as  in  the  ordinary  case,  various  parts 
which  were  consumed  or  sold  by  the  priest*  :  succida  n,  ,r. 

in  a  sacred  sacrifice  to  repair  some  error 
in  a  former  one  :  probata-,  after  they  had  been 
I  by  the  priest  to  ascertain  their  fitness.  Various 
auguries  were  deduced  from  the  demeanour  of  the  victim  : 
its  resistance,  it*  unusual  cries,  above  all  it*  flight,  were 
unlucky.  Artificial  victims,  made  of  flour,  spices,  Ac, 
were  sometimes  sacrificed.  Pythagoras  seems  to  base 
introduced  this  custom  among  his  disciple*. 

VPCTORY.  In  Classical  Mythology,  a  goddess, 
called  by  Varro  the  daughter  of  Heaven  and  Earth.  Her 
altar  was  preserved  in  the  curia  or  senate  house  of 
Rome  ;  ana  its  destruction  was  the  subject  of  one  of  the 
latest  contests  between  Christians  and  Pagans.  (See 
Beugnot,  Dear,  du  Paganism*  en  Occident,  1.  410.  430.; 
Mtm.  de  rAc.  des  Inter,  vol.  xvlii.  U. ) 

V I  DA'M E.  In  French  Feudal  Jurisprudence,  origin- 
ally an  officer  who  represented  the  bishop,  a*  the  viscount 
did  the  count  ( vlce-dominus).  In  process  of  time  these 
dignitaries  erected  their  offices  Into  liefs,  and  t>ecame 
feudal  noble*.  «uch  as  the  vidame  of  Chart r.-s.  Rheimi, 
Ac. ;  continuing  to  take  their  title*  from  the  seat  of  the 
bishop  whom  they  represented,  although  the  lands  held 
by  virtue  of  their  fiefs  might  be  situated  elsewhere. 

VIDE'LICET.   (More  properly  scilicet.)    In  Law. 
In  pleading,  it  is  usual  to  state  any  allegation  which 
forms  part  of  the  facts  set  out,  but  which  it  is  not  in- 
tended to  prove  with  precision,  with  the  word  "  scilicet  "  i 
(in  English,  "to  wit  "  )  preceding  it.  Thus,  numbers  and 
dates,  for  instance,  arc  frequently  laid  under  a  videlicet: 
as  where  any  thing  is  alleged  to  have  taken  place  here-  i 
tofore,  "  to  wit,"  on  such  a  day  ;  or  where,  in  tres|>a»*,  j 
the  plaintiff  charges  the  defendant  with  carrying  away 
or  injuring  divers,  "to  wit,"  so  many  articles,  Ac.  The 
general  rulym  this  subject  1*,  that  a  here  an  allegation  J 
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is  in  itself  material,  so  that  the  issue  < 
without  it.  there  the  putting  a 
dispense  with  the  proof;  " 

oTrvldVSbefc 
It  necessary  for  the  party  so  allegis*  : 
prove  it  at  stated.    But  the  distinction*  on  that  sat** 
run,  as  may  be  supposed,  into  extreme  minuteness. 

VPGIL.    (Lat.  vigillum.  watch  >    An  ecriesiiCr: 
usage,  the  evening  before  a  feast  day,  la  to  term*^.  Ts 
observation  of  vigils  Js  said  by  hum  to  be  orjrqr  : 
oldest  of  Christian  ceremoniea.  According  to  Lacisc-x 
Jerome,  and  other  ancient  authorities.,  the  sec'<od 
of  our  Saviour  was  expected  to  take  place  on  tfcsr 
Easter.  They  were  originally  ceW-tsrwted  try  ire"  an  • 
ether  at  night  (as  they  are  still  on  somewrttKUT: 
astern  churches),  and  are  said  thus  to  p-e«*ne 
memory  of  the  nocturnal  a 
times  of  persecution. 

VIGNE'TTE.  (Fr.)  A  small  ornamental  < 
used  in  printing  for  the  illustration  or  decurura.'  > 
page  of  any  work. 

VIGORO'SO.     (It.  vigorous.) 
which,  prefixed  to  a 

VI'LLA.  In  Roman  Ar 
dwelling,  farm-house,  Ac,  hut  in  architectural  Lir^ac* 
the  country  residences  of  individuals  of  the 
classes  were  so  called.  Many  descriptions  of  i 
are  here  and  there  scattered  in  the  pages  of  tla>i 
writers ;  but  the  two  most  complete.  uDdoutitrdr;  v 
sides  those  contained  in  the  work  of  Yltnrtats.:  v 
the  account*  given  by  Pliny  the  younger  of  bis  La*- 
rcntfne  and  Tuscan  residences  (  Kpist.  ii  17  «&1 »  1 
the  first  being  the  complete  picture  of  a  mariisr.  sr4  s* 
second  of  an  inland  villa.  The  remains  of  thr  finf  i- 
t nought  to  have  been  discovered  not  far  from  Otdi.  'i 
the  beginning  of  the  last  century.  To  these-  mar  be  i 
the  pleasing,  though  over  ornamented  poetic aJ  deLv* 
of  Statius,  {Silne,  lib.  3.  entitled  "  Surrcminum  Pol 
describing  a  magnificent  residence  overiusjfciav  the  iU> 
of  Naples.  The  mo*t  important  parts  of  aa  <rin*- 
villa  were  the  porticoes,  one  or  more,  along  the  trro:  c 
sides  of  the  mansion  ;  the  triclinium  or  dining  roost  t- 
wings  forming  suits  of  living  apartments,  o m>t. 
Called,  in  the  time  of  Pliny,  dJa?ta» ;  the  bath*,  wit*  e*s 
appurtenances,  the  hypocausta  or  vaulted  heating  meat. 
apodyteria  or  dressing  rooms,  rooms  for  exercise  ( sstV- 
risteria),  Ac.  Adjacent  to  the  main  portico  are  grvtn. 
the  xvstus  (which  see).  There  is  a  work  by  A.  Cast*  x 
the  villas  of  the  ancients,  with  illustrative  angranar 
(fol.  172*.)  The  remain*  of  several  have  been  dnee^.Tt 
in  England.  (See  Archarol. vol.  8.  ;  Pictorial  Hutmy^ 
England,  I.  ,V>4.) 

V  PLLAGE,  or  VILL.  (Lat.  villa,  properly  a  emmtr 
house.)  In  English  Legal  phraseology,  a  tubdrv^r  4 i 
parish;  sometimes  a  whole  parish,  and  sometime*  t  at  - 
5fo*t  commonly  it  means  the  out  part  of  a  parish,  t in- 
sisting of  a  few  houses  separate  from  the  rest.  <  See  P>r~ 
1.6.  ;  and  1  Inst.)  In  countries  where  there  are  ptssw u 
attached  to  the  glebe,  or  possessing  distinct  rtgfets  aut 

a  village  is  prwprfc  * 
From  the  Lai:=  •  J 
derived  the  French  vllle,  city,  originally  slrnc.; » 
any  residence;  and  thence  a  collection  of  houses  «W> 
gradual!}  grew  around  a  prtnnpil  r, -.)>«<:>«:<-.    1  r.  v  - 
pecially  in  Normandy,  vllle  is  a  comm. in  tennixuti»w 
the  names  of  places,  like  ton  or  by  in  England ;  anar* 
sequently,  also,  of  family  names.    The  English  **  tssrs 
furnishes  a  parallel  Instance  of  the  alteration  of 
meaning  of  a  word  produced  by  an  increase  of  pope-i- 
lion,  our  original "  towns"  having  been  single  retKtrr  * 
or  hamlets;  and  in  Scotland,  at  this  day.  a  house  • 
Its  appurtenances  in  rural  districts  is  sometimes  aMf* 
"  the  town." 

VILLEIN,  Villenage.  In  Anglo-Norman  FfV.- 
Jurisprudcnce,  the  villeins  are  thought  to  have  fee-:- 
those  who,  under  the  Saxons,  had  held 
known  to  the  Saxon*  as  "  folk-land." 
either  "  regardant."  i.  e.  annexed  to  the  manor,  or 
gross."  transferable  from  one  owner  to  another.  C» 
the  Continent,  the  rank  of  "  villeins."  " 
to  have  been  from  the  beginning  superior  to 


(  See  Guisot.  Cirilisation  en  Prance.  Atck^t^ns.  vol 
The  word  viUein  U  derived  from  the  I^tin  s  ULa  ;  «r*- 


villani,  country  people.  Besides  the  actual  servile  pepcu» 
tion  of  the  Roman  empire,  there  appear*  to  have  he*-:,  i 
class  of  cultivator*  of  the  soil,  who  probably  bxjar 
greatly  multiplied  in  the  later  period  of  the  western  <t  < 
*ion  of  that  empire,  known  under  the  name  of  cusont,  *! 
were  wholly  or  in  part  attached  to  the  soil,  and  luh<*  t 
certain  fixed  service*  to  the  proprietors  of  it.  bat  c<* 
dettitulc  of  property  or  civil  right*.    Out  of  this  dui 
augmented  in  process  of  time  by  the  addition  ef  rvuic- 
bers  whom  the  vicissitude*  of  conquest,  during  the  w  >- 
lot  ions  of  the  dark  ages,  subjected,  with  or  without  tL*u 
consent,  to  the  protection  and  control  of 
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\»  Mllrin  population  of  Europe  in  the  middle  ages, 
mong  the  cause*  which  increased  their  numbers,  Mr. 
allam  also  enumerates  the  fines  and  composition!  so 
•nerally  imposed  in  the  barbarian  codes  of  law,  by 
'fault  in  pavmcnt  of  which  many  were  reduced  into 
kit  state  ;  and  the  prevalent  superstitions,  which  induced 
any  to  surrender  their  persons  as  well  as  their  property 
i  the  control  of  churches  and  monasteries.  The  villein* 
*e  designated  in  these  early  code*  under  the  general 
inie  of  lidi,  Uudes,  Ac,  (leute,  people) ;  a  name  which, 
>\w* ver,  is  also  applied  to  the  free  vassals,  or  liegemen : 
>me,  who  were  attached  to  the  soil  of  royal  or  church 
[•mesne*,  are  termed  fiscalini,  or  eccletiastici  ;  and  the 
mdition  of  various  classes  appears  to  have  been  ex- 
etncly  different.  (Sec  Meyer,  Institutions  Judiciaires, 
The  general  obligation  common  to  all  vil. 


v.  i.  c.  7.) 

•ins  was  that  of  remaining  on  the  lord's  estate,  and 


with  it  by  su: 


every  where  jurisdiction  over  the 
s.    But  in  other  respects  there  were 


along 
he  lord  had 
pmoni  of  his  villeins. 

-vera!  degrees  of  servitude.  In  England,  at  least  from 
le  reign  of  Henry  11.,  only  the  inferior  sort  of  villeins, 
r  absolute  serfs,  seem  to  have  existed.  They  were  not 
nly  bound  to  the  soil  {villeins  regardant),  but  they 
tight  also  be  severed  from  the  soil  and  conveyed  a|>art 
urn  it  by  the  lord  ;  and  then  became,  in  legal  phraseo- 
«  \ .  villi  ins  in  gross.  They  were  incapable  of  acquir- 
■  g  a  full  right  to  property,  their  peculium  (as  the 
tomans  termed  the  possessions  of  a  slave)  being  liable 
3  be  seized  at  any  moment  by  the  lord. '  Their  tenure 
ound  them  to  what  were  termed  villein  or  ignoble  ser- 
ices,  indeterminate  in  degree.  It  must,  however,  be 
bsenred,  that  these  villein  tenures  were  rather  attributes 
f  the  land  than  of  the  Individual  holding  it,  insomuch 
lint  lands  held  in  villcnage  were  frequently  in  the  occu- 
ation  of  freemen;  and  thus,  in  process  of  time,  our 
'nglith  copyhold  tenures  have  been  derived  from  those 
,  hieh  prevailed  In  these  lands  of  a  villein  equality.  In 
ranee  and  Germany,  where  serfs  of  this  description 
ikewise  existed,  there  were  at  the  same  time  other 
lasses  whose  servitude  was  of  a  less  severe  character, 
i<-ing  bound  only  to  fixed  duties  and  payments  in  respect 
f  their  lands. 

The  abolition  of  villenage,  in  the  greater  part  of 
iVcstern  Europe,  was  brought  about  by  various  causes, 
imong  others,  I.  Manumissions,  which  during  some 
enturic*  were  extremely  common  from  religious  priii- 
ipies,  being  strongly  inculcated  by  the  church  ;  although 
hat  body  is  accused  of  not  having  added  the  force  of 
xample  to  its  precepts,  the  villeins  on  church  lands 
laving  been.  In  most  parts,  among  the  last  emancipated, 
led  eruption  by  the  villein  himself  was  also  a  common 
node  of  acquiring  freedom.    2.  The  influence  of  the 
owns,  within  which,  when  enfranchised,  serfs  by  a 
ertain  period  of  residence  frequently  obtained  their 
reedom.    But,  perhaps  more  generally,  the  process  was 
rradual;  the  severest  attributes  of  personal  servitude 
►eing  the  first  to  disappear,  while  predial  servitude, 
.  e.  a  liability  to  servile  duties  and  payments  in  respect 
»f  land,  existed  down  to  a  comparatively  late  period  in 
nost  countries  of  Western  Europe,  and  still  exists, 
hough  much  modified,  in  parts  of  Germany.    In  the 
•*»th  century  there  were,  according  to  Machiavcl,  no 
Illeins  left  In  Italy.    Predial  servitude.  In  some  rare  in- 
Lances,  existed  in  England,  it  is  believed,  a*  Lite  as  the 
eign  of  Charles  1.  In  France,  it  was  not  wholly  abolished 
mtil  the  Revolution.  In  the  greater  part  of  the  Prussian 
territories,  the  condition  of  the  peasantry  was  still  in 
omc  respects  marked  with  the  attributes  of  villcnage 
mtil  the  reforms  of  Stein  in  the  present  reign.  In 
hose  eastern  parts  of  Europe  in  which  the  feudal  system 
tever  prevailed  (Russia  and  Poland),  the  condition  of 
he  great  mass  of  the  people  is  still  servile,  and,  in 
nine  respects,  lower  perhaps  than  that  of  most  feudal 
illeins.   The  Russian  peasants  are  divided  into  those 
« longing  to  the  crown,  and  those  belonging  to  indi- 
;  the  former  being  rather  more  than  half  as 
throughout  the  empire.    The  lata 
introduced  some  ameliorations  in 
leasanu.  with  a  view  to  their 
iltimatc  enfranchisement.    He  also  planned  measures 
or  the  prevention  of  the  tale  of  serfs  apart  from  the 
-states  on  which  they  reside.  Under  his  superintendence, 
he  nobility  in  the  German  provinces  of  Courland  and 
,ivnnia  abolished  villenage  altogether  ;  but  hitherto 
rithout  much  advantage  in  improving  the  state  of  the 
leatantry. 

VILLO'SE.  (1  Jit.  villus,  iMMf.)  In  Zoology,  when 
,  part  is  covered  with  soft  flexible  hairs  thickly  set. 

VILLOUS.  In  Anatomy,  this  term  is  applied  to  vaa- 
ulnr  surfaces  which,  when  minutely  examined,  look 
Ike  the  pile  of  velvet ;  as  in  the  villous  or  internal  coat 
■f  the  Intestinal  canal. 

VINA'LIA.    According  to  Varro  and  Ovid  (from 
Inum,  vine),  a  festival  in  ancient  Rome.    There  wen* 
wo  Vinalia:  the  first  in  April,  sacred  to  Venus;  the 
econd  in  August,  to  Jupiter.  The  latter 
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as  the  beginning  of  the  vintage  season,  before  which 
new  wine  was  not  permitted  to  be  conveyed  into  Rome. 
(See  Ovid,  Fast.  1.1  v.) 

VI'NCULUM.  (Lat.  a  bond  or  tie.)  In  Algebra,  a 
mark  or  character  which  connects  several  letters  or  quan- 
tities, and  indicates  that  they  are  to  be  treated  as  a  sing.a 
quantity.  Vieta  first  used  the  bar^or  line  over  the  quan- 
tities for  a  vinculum,  thus,  a  x  6  +  r  ;  meaning  that  the 
quantity  a  is  to  be  multiplied  by  the  sum  of  the  quantities 
6  and  c.  This  manner  of  connecting  quantities  was  gene- 
rally used  by  the  early  English  writers  on  algebra ;  but 
it  is  now  more  common  to  make  use  of  the  parenthesis, 
which  is  a  much  more  convenient  mode  of  notation,  es- 
pecially when  the  expression  is  somewhat  long.  Thus, 
instead  of  writing  a  <  b  +  c,  or  x'  -t-  2 1  y  +  y9,  It  is 
more  usual  to  write  a  (b  +  c ),  y/  z*  +■  2  z  y  -+•  y'1).  The 
parenthesis,  which  has  generally  been  used  by  the  foreign 
mathematicians,  is  said  by  Hutton  to  have  been  first  used 
as  a  vinculum  by  Albert  Girard. 

VINE,  In  Horticulture,  ( Fitis  9m(fera.  L.)  the  grape 
vine,  is  a  ligneous  climber,  found  wild  In  Syria  and  in  va- 
rious parts  of  Asia  and  in  Greece,  the  fruit  of  which  Is 
in  universal  demand  for  the  desert,  either  fresh,  or  dried 
as  raisins,  and  its  fermented  juice  forms  wine,  the  noblest 
liquor  that  ever  gladdened  the  heart  of  man.  The  best 
grapes  for  the  table  are  grown  under  glass  ;  but  grapes 
are  also  grown  of  very  good  quality  against  walls  and  on 
cottages  south  of  London,  and  on  walls  heated  artificially 
as  far  north  as  Glasgow.  Formerly  the  grape  vine  was 
grown  in  England  without  any  protection,  for  the  purpose 
of  wine  making  ;  and  Mr.  Hoare  In  his  interesting  work 
on  the  Cultivation  qf  the  Fine,  maintains,  that  with  proj. 
care,  this  might  be  done  in  some  districts 
present  day.    See  ViNtYAan. 

V  ink  Is  often  employed  in  «  general  sense  to  designate 
any  stem  which  trails  along  the  ground  without  rooting, 
or  entangles  itself  with  other  plants,  to  which  it  adheres 
by  means  of  its  tendrils  or  by  twining ;  as  the  i 
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VI'NEGAR.  This  term  is  applied  to  various  modifi- 
cations of  the  acetic  acid.  The  simplest  mode  of  obtain- 
ing vinegar  is  to  excite  a  second  or  acetous  fermentation  in 
wine:  in  this  case  oxygen  is  absorbed,  a  variable  propor- 
tion of  carbonic  acid  Is  generally  evolved,  and  the  alcohol 
of  the  wine  passes  Into  acetic  acid.  Very  good  vinegar  is 
also  made  from  strong  beer,  or  from  a  wort  or  infusion 
of  malt  prepared  for  the  purpose,  or  from  a  decoction  of 
common  raisins,  or  from  a  mixture  of  about  1  part  of 
brandy  with  8  of  water  and  some  sugar  and  yeast. 

When  vinegar  Is  distilled,  various  impurities  which  it 
contains  remain  in  the  still,  and  the  liquid  which  passes 
over  is  the  acetic  acid,  nearly  pure,  but  largely  diluted 
with  water.  In  this  state  it  is  usually  called  distilled 
vinegar,  and  is  used  chiefly  in  pharmacy.  But  though  a 
considerable  quantity  of  vinegar  is  made  in  wine  coun- 
tries by  the  first-mentioned  process,  and  here  and  else- 
where by  the  second,  in  which  malt  Is  employed  ;  yet  for 
all  the  purposes  of  the  arts  and  manufacture*,  as  well  as 
for  domestic  consumption,  the  market  is  chiefly  supplied 
from  another  source,  which  is  the  destructive  distillation 
of  wood.  It  has  long  been  known  that  when  certain 
kinds  of  dry  wood,  especially  beech  and  such  woods  as 
are  not  resinous,  instead  of  being  burned  In  the  open  air, 
arc  converted  into  charcoal  in  close  vessels,  so  as,  in 
fact,  to  be  submitted  to  distillation,  that  the  vapours 
which  pass  off  yield,  when  condensed,  a  large  quantity  of 
tar,  and  of  very  acid  water.  The  latter  is,  in  fact,  an  im- 
pure vinegar  ,  that  is,  it  owes  Its  acidity  to  acetic  acid, 
which  is  formed  during  the  process  out  of  the  carbon, 
hydrogen,  and  oxygen  of  the  wood,  which  elements  are 
also  those  of  acetic  acid,  and,  w  hat  is  remarkable,  not  in 
very  different  proportions.  When  this  Impure  acetic 
acid  Is  freed  from  the  tar  and  empyreumatlc  oils  with 
which  It  is  mixed.  It  is  called  crude  pyroligneous  acid. 
To  convert  it  Into  pure  acetic  acid,  that  is,  to  separate 
from  it  the  empyreumatic  products  with  which  it  is  in- 
timately combined,  is  a  somewhat  circuitous  process,  of 
which  the  following  is  an  outline  :  —  It  is  first  distilled, 
by  w  hich  pyroxilic  spirit  and  oil  qf  tar  first  pass  over, 
and  these  are  followed  by  a  quantity  of  impure  or  rough 
acetic  acid.  This  rough  acid,  which  is  used  by  dyers 
and  calico-printers,  and  by  makers  of  sugar  of  lead,  is 
saturated  with  powdered  slaked  lime,  and  Iieing  filtered, 
yields  a  solution  of  impure  acetate  of  lime,  which  is  eva- 
porated to  dryness,  and  which,  distilled  with  dilute  sul- 
phuric acid,  yields  a  purer  acetic  acid  than  the  former, 
but  which  still  has  a  burned  and  disagreeable  flavour  ;  it 
Is  therefore  again  saturated  by  lime,  and  this  liquid 
acetate  of  lime  is  mixed  with  a  solution  of  sulphate  of 
soda,  which  acting  by  double  decomposition,  yields  a  pre- 
cipitate of  sulphate  of  lime,  and  acetate  of  soda  remain* 
in  solution.  The  latter  salt  is  procured  by  evaporation, 
and  purified  by  torrefaction  and  crystallization.  The 
vinegar-makers,  who  purchase  it,  decompose  it  in  retort* 
or  proper  Mills,  by  means  of  sulphuric  acid,  by  which  a 
very  pure  and  strong  acetic  acid  passes  over,  sulphate  of 
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soda  remaining  in  the  retort.  The  acetic  acid  thus  ob- 
tained, which  ii  in  its  mutt  concentrated  state,  i»  ex- 
tremely acrid,  tour,  and  pungent,  and  it  often  called 
radical  vinegar,  or.  when  perfumed,  aromatic  vinegar ; 
It  is  also  occasionally  termed  glacial  acetic  acid,  from  its 
property  of  congealing  at  a  low  temperature,  and  re- 
maining frozen  at  temperatures  below  50°.  In  this 
state  it  is  a  compound  of  1  atom  of  real  acetic  acid  =■  51 , 
and  1  of  water  «s  9  .  the  real  or  anhydrous  add,  as  it 
exists  in  the  dry  acetates,  being  composed  of — 

Atoms.  E«julv.  Per  Cant. 
-4       84  47*06 
.   S       3  .VM 
-3      24  47-06 

1      51  100-00 

which  are  equivalent  to  4  atoms  of  carbon 
3  of  water.  When  this  strong  acetic  acid  is  diluted 
with  water  and  slightly  coloured.  It  forms  a  very  pure 
and  excellent  substitute  for  common  vinegar,  and  is 
cheaper  than  acid  of  the  same  strength  prepared  in  any 
other  way. 

The  combinations  of  acetic  acid  with  various  bases  are 
called  acetates ;  and  of  these  salts  some  are  importantly 
useful  In  the  arts :  such  especially  are  the  acetates  of  lead, 
copper,  iron,  and  alumina,  which  are  chiefly  employed  in 
dyeing  and  calico  printing ;  the  acetates  of  ammonia 
and  of  potash,  which,  as  well  a*  acetate  of  lead,  are  used 
in  medicine  ;  and  the  acetates  of  lime  and  of  soda,  which 
have  been  mentioned  as  steps  In  the  preparation  of  strong 
acetic  acid.  The  acetates  are  recognized  by  their  solu- 
bility in  water,  and  by  the  fumes  of  acetic  acid  which 
they  evolve  when  acted  upon  by  sulphuric  acid.  The 
specific  gravity  of  the  strongest  liquid  acetic  add  is 
10629  ;  that  of  good  malt  vinegar  is  10200  i  and  that  of 
distilled  vinegar  about  10023.  The  strength  or  value  of 
vinegar,  and  of  acetic  add,  can  only  be  learned  by  its 
saturating  power. 

A  dutyof  2d.  per  gallon  is  imposed  upon  vinegar ;  and 
the  manufacture  is  consequently  placed  under  the  con- 
trol of  the  excise.  Previously  to  1826  the  duty  was  Ad. 
per  gallon.  The  manufacture  is  chiefly  confined  to  Eng- 
land, the  quantity  produced  in  Scotland  and  Ireland 
not  amounting  on  the  annual  average  to  more  than 
100,000  gallons.  The  quantity  of  vinegar  manufactured 
iu  England  is  nearly  2,700,000  gallon*  annually. 

VINEYARD.  A  plantation  of  grape  vines  cultivated 
for  the  purpose  of  making  wine.  Though  vineyards  at 
present  are  chiefly  confined  to  the  wanner  parts  of  the 
Continent,  yet  it  appears  that  formerly  they  were  occa- 
sionally to  tie  met  with  in  Britain,  more  particularly  in 
the  neighbourhood  of  religious  establishments.  Among 
the  last  vineyards  which  we  have  any  account  of,  are  one 
at  1 1  itlield,  near  Ledbury,  which  belonged  to  the  cele- 
brated Jacob  Tonson  ;  one  in  the  Isle  of  Wight ;  another 
at  Pain's  Hill,  in  Surrey.  The  ground  chosen  in  all  these 
cases  was  a  sloping  surface  of  dry  gravelly  soil,  with  a 
southern  aspect ;  and  the  vines  were  planted  In  rows  at 
four  feet  apart  every  way,  and  trained  to  short  stakes 
about  four  feet  high.  Every  year  the  shoots  were  cut 
down  to  within  a  foot  of  the  ground,  and  not  more  than 


three  shoots  were  allowed  to  be  matured  by  each  plant. 
Each  shoot  produced  two  or  three  bunches  of  grapes, 
and  the  shoot,  were  shortened  In  the  course  of  the  sum- 


so  as  never  to  reach  higher  than  the  stakes,  to 
which  they  were  tied  with  rushes  previously  cut  aud  dried 
for  the  purpose,  or  with  twigs  of  willow.  The  kinds  of 
grapes  grown  were  chiefly  the  Burgundy  or  large  black 
cluster,  and  the  small  black  cluster  or  miller  grape,  so 
called  from  the  white  mealy  appearance  of  the  leaves.  In 
fine  seasons  a  tolerably  good  wine  was  produced.  On 
the  (Continent,  the  vineyards  which  produce  the  best  wine 
are  invariably  found  on  dry  soils,  more  or  less  calcareous  ; 
and  the  most  celebrated  are  on  the  dry  sunny  sidea  of 
granitic  or  calcareous  hills,  with  the  surface  formed  into 
terraces,  like  the  steps  of  stairs  on  a  large  scale ;  each 
step  or  terrace  being  supported  on  the  lower  side  by  a 
st<>ne  wall,  to  which  the  vines  planted  at  the  base  of  the 
wall  are  sometimes  attached,  not  by  nail*,  as  wall  tree* 
are  in  Britain,  but  by  booked  sticks  driven  into  the  in- 
terstice* between  the  stones,  such  walls  being  for  the 
most  part  built  without  mortar.  In  France  and  the  south 
of  Germany,  vines  are  seldom  allowed  to  grow  higher 
than  four  feet ;  and  they  arc  cut  down  every  year,  after  the 
crop  has  been  gathered  and  the  leaves  dropped,  to  within 
one  or  two  feel  of  the  ground.  In  the  netghltourhood  of 
Stuttgard.  and  between  that  city  and  Heidelberg,  where 
the  sides  of  the  hills  are  covered  with  vineyards,  the 
shoots  are  not  cut  down  before  winter;  but  those  of 
each  stool  or  plant  are  bent  down  to  the  ground,  where 
they  are  tied  together  with  a  straw  band,  and  retained  In 
thai  position  by  laying  a  stone  on  the  bundle.  This  is 
for  the  purpose  of  preserving  the  vines  from 
cold  of  winter  ;  the  shoots, 
soon  covered 
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r ;  the  shoots,  when  so  laid  prostrate,  being 
with  snow.    In  spring,  the  shoots  are  raised 
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Italy,  and  chiefly  in  the  plains  of  Lorn  bard y,  the  viarnr . 
are  mauaged  much  in  the  same  manner  as  they  sr»  a 
France ;  but  in  Tuscany,  the  Papal  States,  and  Vis>> 
the  vineyards  are  interspersed  with  mulberry  trees,  wkri 
are  kept  pollarded  ;  and  to  these  the  vines  are  attacks, 
partly  by  ties  of  willow  and  partly  by  their  tendrib,  st 
they  produce  bunches  of  grapes  to  the  height  ofsix  or  nr 
feet  from  the  ground.  Sometimes  the  shoots  arr  ova*; 
to  elms,  mulberry  trees,  or  poplars,  in  which  case  theyr 
duce  grapes  to  a  much  greater  height.  The  only  planofn 
of  vines  in  the  manner  of  a  vineyard,  which  we  Lx*» 
in  England  at  present,  is  a  small  one  at  White  Kb?k>. 
near  Reading  ;  where,  however,  the  plants  for  *mn 
years  past  have  been  in  a  state  of  utter  neglect,  the  ire*- 
and  young  shoots  being  Injured  or  totally  de*trw<  * 
rabbits.  The  ground  which  was  occupied  by  the  ^ 
yard  at  Pain's  Hill  is  now  covered  with  a  plantar*? 
pine  trees,  among  which  some  of  the  vines  still  rostra 
to  spring  up.  The  vineyard  in  the  Isle  of  Wight  hw  mt 
since  been  laid  down  in  pasture.  In  the  early  part  of  ta»  us* 
century  there  were  several  small  viney  ards  in  the  aerv 
bmtrhood  of  London:  the  situation  of  one  at  I  tazrtr  ■ 
still  bears  the  name  of  the  Vineyard,  and  is  now  acmpn 
as  a  nursery.  But  the  most  celebrated  of  the  Lmmui 
vineyards  appears  to  have  been  one  cultivated  by  SUtzn 
Warner,  at  Bother hitho.  who  Is  supposed  to  have 
duced  the  Hamburg  grape.  There  was  a  nnerard  x  as 
neighbourhood  of  Gloucester  cathedral;  one  at  SiAJNs  't 
and  one  at  Canterbury,  the  ground  occupied  by 


now  cultivated  as  a  nursery,  by  Mr.  Ma-ters  of  lfc*i  %" 
VIOL,  or  VOYOL.   In  Naval  language,  a  pares** 
used  occasionally  in  weighing  the  anchor. 

VIOLA.  (It.)  In  Music,  a  musical  mstnsaot  4 
the  same  form  and  with  the  same  number  of  anar*  »  - 
violin,  and,  like  it.  played  with  a  bow.  The  F 
it  the  tenor  violin. 

VIOLA'CB£(F«0fa).i 
represented  by  the  sweet  violet  of  bur 
guished  by  having  five  membranous  anthers  adh*r.*%- 
each  other  round  a  superior  ovary,  with  parietal  pUrrta 
The  heartsease  or  pansy  is  a  kind  of  violet,  and  Sew  - 
a  large  number  of  other  spades  in  different  parts  of  car 
world.  An  emetic  property  resides  in  their  roots,  *>i 
renders  some  of  them  useful  medicinal  agents  as  swbsC- 
tutes  for  ipecacuanha. 

VIOLl'NO.  (It.)  In  Music,  a  musical  tastnrarn: 
vulgarly  called  a  fiddle,  mounted  with  four  string*.  **J 
played  with  a  bow.  It  consists  of  three  parts.  —  the  or* 
the  table,  and  the  sounding  board  ;  at  the  side  are  M» 
apertures  In  the  shape  of  S  s.  On  it  is  a  bridge.  wh«t» 
bears  the  strings  up  from  the  belly,  over  which  they  jw*» 
from  one  extremity,  called  the  tail -piece,  to 
near  the  head,  where  they  arc  received  try  i 
which  tighten  or  loosen  them  at  pleasure. 

VIOLONCE'LLO.  (It  )  In  Music,  a  bass  viuirr 
with  four  strings,  whose  principles  of  construct. or  s--> 
the  same  as  those  of  that  instrument. 

VIOLO'NE.  (It  )  In  Music,  a  large  bass  violin  e-w- 
monly  called  a  double  bast ,  seldom  played  with  more  tea 
three  strings,  which  lie  an  octave  below  the  violorv.  • ; 

VI'PER.  (Lat.  a  contraction  of  Viripar  -  fr-sa 
virus,  alive,  and  par©,  /  bring  furiM. )  The  cc-wsmm 
name  of  a  genus  of  venomous  serpents  wh'cfc  prad** 
living  young,  and  have  a  head  broader  than  the  swri. 
and  no  pits  behind  the  nostrils.  The  true  vipers  t  Timer*  i 
are  distinguished  by  the  head  being  covered  with  scat*, 
like  those  on  the  back,  and  by  the  nostrils  being  rrr 
Urge.  The  horned  viper  of  North  Africa  and  the  pat 
adder  of  South  Africa  belong  to  this  group.  The 
adders  ( Her us  have  the  head  covered  with  granbUf 
scales,  with  larger  ones  intermixed  in  some  specs**,  srJ 
have  the  nostrils  of  moderate  sise.  The  black  ad*-- 
and  the  common  adder  (Berus  >  her  tea ),  which  are 
only  indigenous  venomous  reptiles  of  Great  Hritaio.  an 
examples  of  this  group. 

VlRGl'LI AN  HUSBANDRY.  That  kind  of  api- 
culture which  was  practised  by  the  Romans,  and  «  hil  • 
described  In  the  Geurgics  of  Virgil ;  or,  in  other  w«ri». 
the  old  mode  of  managing  arable  land  throughout  Kunr- 
By  this  system  two  or  three  corn  crops  were  takes?  n 
succession,  and  the  land  afterwards  allowed  to  lie  tsi\an 
for  several  y  ears,  when  It  was  broken  up  again  ;  bet  t 
sometimes  prepared  by  paring  and  burning.  Tbe  V.r- 
gilian  and  Roman  practice  ts  fully  described  in  Dtcksm* 
Agriculture  qf  the  Ancients.  The  first  departure  fr<  ■ 
this  kind  of  husbandry  in  Britain  was  made  by  Jetiro 
Tull  in  the  middle  of  the  last  century,  whose  plin  it 
to  keep  arable  land  continually 
rows,  and  alternately  grow 
cultivated  for  their  leaves  or  i 

VIRGO  (the  Virgin).  In  Astronomy,  one < 

'  tlons,  or  signs,  being  the  sixth  in « 
les.  Virgo  Is  usually  represented  witb 
her  hand,  and  it  heiice  called  S^mmm 
Cereris.  The  sun  enters  this  sign  about  the  *Jd  of  A  a- 
gust.    The  constellation  Virgo  coot 
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VIRTUAL  FOCUS. 

VIRTUAL  FOCUS,  in  Optic*,  is  the  point  from  which 

rays,  having  been  rendered 
divergent  by  reflection  or 
refraction,  appear  to  ' 
Thiu.  let  M  N  be  i 
tallic  speculum,  F  a 
Ing  point,  F  a,  F  of  rays 
falling  on  the  inoculum  at 
a  and  a',  and  reflected  into 
the  direction*  a  b  and  a'  bf  ; 
then  the  point  V,  in  the 
concourse  of  the  straight 
lines  a  b  and  a'  b',  1*  called 
he  virtual  funis  of  the  reflected  ran.  See  Reflexion. 
VIRTUAL  VELOCITY,  in  Mechanic*,  in  the  vc- 


ocity  which  a  body  in  equilibrium  would  actually  acquire 
luring  the  Ant  imtant  o 
ibriuni  being  disturbed. 


lly  aci|ture 
the  equl- 

The  general  principles  on  which  the  laws  of  rqui- 
ihrlum  in  machine*  are  established  may  be  reduced  to 
h  ree ;  namely,  the  principle  of  the  lever,  the  principle  of 
he?  composition  of  forces,  and  the  principle  of  virtual  «*"- 
jeihm.  The  last  consist*  in  this,  that  forces  are  in 
'quilibrium  when  they  are  In  the  Inverse  ratio  of  the 
irtual  velocities  of  the  points  to  which  they  are  applied, 
*timated  in  the  direction  in  which  they  respectively  act. 
I'hus.  let  F  and  F*  be  two  forces  applied  to  the  points 
and  ^  of  a  body  which  is  in  equilibrium  between  their 
oint  actions,  and  let  *  and  ✓  be  the  spaces  which  the 
s>  and  p'  would  describe  in  the  flr*t  insta 
In  case  of  the  equilibrium  being  disturbed ; 
•*:  F'  or  F  t  =  F'»\   The  principle  is  thus 

n  undated  generally  by  Lagrange  (Mec.  Analytique, 
.  «.):  — 

**  If  any  system  of  bodies  or  material  points,  urged 
ach  by  any  forces  whatever,  be  in  equilibrium,  and  there 
*»  given  to  the  system  any  small  motion,  by  virtue  of 

hu  h  each  point  describes  an  infinitely  small  space, 
rhich  snare  will  represent  the  virtual  velocity  of  the  i 
oi  nt ;  then  the  sum  of  the  forces,  multiplied  each  by 
be  space  which  the  point  to  which  it  is  applied  describes 
11  the  direction  of  that  force,  will  be  always  equal  to  1 
oro  or  nothing,  regarding  as  positive  the  small  spaces 
escribed  in  the  direction  of  the  forces,  and  as  negative 
hose  described  in  the  opposite  direction." 

In  order  to  illustrate  this  principle,  we  may  take  as  an 
xample  the  case  of  the  bent  lever.   Let  P,  P\  P"  be 


he  points  of  application  of  the  three  force*  F,  F*,  F", 
rting  on  the  lever  B  A  C,  In  the  directions  P  Q,  P'  Q', 
Q",  which  are  all  supposed  to  be  comprised  in  the 
ame  plane.  Suppose  the  lever  to  describe  an  infinitely 
mall  angle  about  the  fulcrum  A,  so  that  the  points 
»,  P*.  P"  come  Into  the  positions  p,  p*.  p".  According 
o  the  definition  given  above,  the  infinitely  small  arcs 
»  ».  p*  o»,  P"  p",  which  may  be  considered  as  straight 
lies,  will  be  the  virtual  velocities  of  the  points  of  ampli- 
ation P.  P*.  P".  of  the  three  forces  F,  F',  F".  From 
he  point*  »,  tf,  p",  let  there  be  drawn  p  m,  if m',  a"  m" 
»•  sp'-etively  perpendicular  to  thelines  P  Q.  F'  Q'.  P"  Q"; 
lien  P  m  will  be  the  virtual  velocity  of  the  point  P  re- 
ared to  the  direction  P  Q  of  the  force  F,  and  P*  «*', 
•"  m"  will  in  like  manner  represent  the  virtual  velo- 
ities  of  the  points  P'  and  P"  reduced  to  the  directions 
,  which  the  forces  F'  and  F"  respectively  act.  Let 
'„,=i,  i"m'r=$',  and  P"  m"  m  s" ;  and  as  the  force 
•  acting  in  the  direction  P  Q  tends  to  turn  the  lever  in 
tie  direction  in  which  the  motion  ha*  been  supposed  to 
&ke  place,  while  F'  and  F"  tend  to  turn  it  in  the  con- 
rary  direction,  the  space  $  must  be  regarded  as  positive, 
nd  f  and  I*  as  negative. 

Now,  according  to  the  principle  of  virtual  velocities, 
he  sum  of  the  given  forces,  each  multiplied  by  the  ve- 
rity of  its  point  of  application  reduced  to  the  direction 
f  that  force,  is  zero  in  the  case  of  equilibrium ;  and, 
ociprocally.  when  this  sum  is  tero  the  system  is  in  equi. 
ibrfurn  ;  hence  the  equation  of  the  equilibrium  of  the 
•vcr  is 

F*4  F'«'  +  F"«"  =  0. 
It  is  easy  to  verify  this  equation  by  showing  that  it 
be  derived  from  the  equation  of  e,,uilibi1 


VIRTUE. 

then,  since  the  angle  A  P  p  may  tie  regarded  as  a  right 
angle,  tnPp  =  P\  q:  whence  the  two  triangles  m  P  p 
q  A  P  are  similar,  and  «P:Ae::P/»:PA::  tan.  0  :  1  ; 
therefore  m  P  «=  A  q  tan.  #,  that  Is,  t  mm  A  q  tan.  9.  In 
like  manner  we  have  *'  =  A  q-  tan.  0.  s"  =  A  q"  tan  6; 
whence,  by  substituting  in  the  above  equation,  and  leaving 
out  the  common  multiplier  tan.  8.  we  And 

FA?  +  F'Aq'  +  F"'At"«=0, 

which  Is  the  well-known  equation  of  equilibrium.  See 
Statics. 

The  equation  F  i  +  F'  /'  +  F" r"  «  0  may  be  extended 
to  a  solid  body  of  any  form,  or  to  any  machine  whatever. 
Let  dm  be  an  element  of  the  body,  F  an  accelerating 
force  applied  to  dm,  v  the  velocity  of  that  element,  x  the 
angle  comprised  between  the  direction  of  the  force  F  and 
that  in  which  the  element  dsn  moves ;  then  the  moving 
force  of  the  element  will  be  F  d  m,  and  s>  cos.  a  its  ve- 
locity estimated  in  the  direction  of  this  force  ;  and  conse- 
quently, by  the  principle  of  virtual  velocities,  the  equation 
of  equilibrium  will  be/*  F  »  cos.  z  d  m  ~  0. 

The  principle  of  virtual  velocities  is  easily  verified  by 
experiment  with  rest>ect  to  all  the  simple  machines ; 
namely,  the  lever,  the  pulley,  the  wheel  and  axle,  the  in- 
clined plane,  and  the  screw.  Its  importance  as  a  fun- 
damental principle  in  rational  mechanics  was  first  recog- 
nized by  John  Bernoulli  (see  the  Souvelle  Mccanique  ot 
Varignon,  torn,  ii.);  and  Lagrange  has  derived  frnm  it  the 
whole  theories  of  statics  and  dynamics  in  his  celebrated 
work,  the  Mfcanique  Analytique.  Fourier  {Journal  de 
rEcxtle  Poly  technique,  cahler  v.)  has  demonstrated  the 
principle  from  the  property  of  the  lever. 

VIRTUE,  in  Moral  Philosophy,  is  employed  both  In 
an  abstract  and  comprehensive  sense,  to  signify  the  law 
or  laws  In  which  right  conduct  consists,  and  also  con- 
cretely for  that  quality  of  actions  and  persons  which 
arises  from  their  agreement  with  the  rules  of  morality. 
By  theories  of  virtue  are  understood  the  different  expla- 
nations which  have  been  given,  both  of  that  which  dis- 
tinguishes right  from  wrong,  and  of  the  natuvfc  of  the 
feelings  with  which  virtue  and  vice  arc  contemplated  by 
mankind.  The  distinction  of  these  two  questions,  so 
frequently  confounded  by  ethical  writers,  is  due  to  Adam 
Smith,  but  has  since  been  strongly  Insisted  upon  by 
Mackintosh  and  Hampden.  The  former  question  Mack- 
intosh entitles  "  The  Inquiry  into  the  Criterion  of  Mo- 
rality in  Action,"  and  the  latter,  "  Tho  Theory  of  Moral 
Sentiments ;"  whereas  Smith  and  Hampden  designate  the 
former  as  "  the  Inquiry  into  the  Nature  of  Virtue,"  and 
apply  the  term  criterion  of  virtue  to  the  principle  of  ap- 
probation. In  the  use  of  the  phrase  "  Theory  of  Moral 
Sen ti menu,"  the  last  two  writers  again  are  at  issue  | 
Smith  understands  by  it  moral  philosophy  in  general. 


subjective  branch  of  ethics,  and  arises  from  a  consideration 
of  man  In  himself  as  the  subject  of  moral  action,  while 
the  objective  branch  results  from  a  regard  to  the  end  or 
object  to  which  the  moral  nature  of  man  has  reference. 
This  speculation  into  the  final  cause  of  man's  capacity 
for  virtue  and  happiness,  Hampden  considers  to  be  the 
complement  of  ethics,  and  entitles  it  ike  theory  of  natural 
religion.  Lastly,  he  define*  ethics  thus  understood  to  be 
the  science  of  what  ought  to  be,  as  distinct  from  the  science 
of  what  is  j  or  of  moral  facts,  as  they  are  exhibited  in  life, 
or  as  they  may  be  gleaned  from  the  philosophy  of  history, 
and  the  study  of  the  intellectual  arts,  which  are  based 
upon  an  appeal  to  the  actual  moral  nature  of  man.  These 
two  together  make  up  the  whole  domain  of  moral  phi- 
losophy.  {Hampden's  lectures  on  Moral  Philosophy.) 

eral  theories  of  virtue  are  conveniently  divided 


into  ancient  and  modern.  The  distinction,  however,  is 
not  founded  on  any  essential  difference  of  theory,  but 
rather  on  the  opposite  point*  of  view  from  which  they 
viewed  the  moral  facts.     While  modern 


theories  are  permanently  subjective,  the  objective 
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is  the  characteristic  feature  of  ancient  ethics.  The  le 
ing  speculation  of  the  former  is  :  what  is  the  origin  and 
nature  of  moral  obligation  ?  The  first  problem  of  the 
Utter  was  to  determine  the  object  or  end  to  which  the 
moral  constitution  of  man  has  reference,  and  this  ultimate 
end  of  human  activity  they  usually  denominated  the  end 
or  sovereign  good  («X»c ,  finis  bono  rum,  sum  mum  bo- 
num).  And  although  the  consideration  of  this  question 
might  tend  in  a  few,  as  in  Socrates  and  Plato,  to  carry 
the  mind  forward  to  some  higher  and  ulterior  existence, 
in  which  should  be  realised  that  entire  satisfaction  after 
which  man  aspires,  still,  a*  these  promptings  of  natural 
religion  were  but  vague  and  unauthoritative,  the  ethical 
writers  of  antiquity  confined  their  view*  to  this  life  alone, 
and  the  sovereign  good  which  they  proposed  as  the  final 
cause  of  moral  action  was  limited  to  the  greatest  good 
attainable  in  the  present  state  of  existence. 
With  Socrates,  the  first  object  of  speculation  was  to 
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VIRTUE. 


acquire  a  knowledge  of  man's  true  and  proper  nature; 
but  this  self-knowledge  he  held  to  be  Impossible  so  long 
as  man  continues  Ignorant  of  the  universal  principle. 
Now  the  nature  of  God  can  only  be  learned  from  his 
works,  and  these  bespeak  him  to  be  good  and  intelligent. 
Moreover  the  consciousness  of  man  attests  his  partici- 
pation in  the  divine  essence ;  consequently  the  ultimate 

end  is  the  cognition  and  practice  of  good.  '  Virtue,  there- 
fore, is  the  intelligent  performance  of  duties,  whose 
notions  man  mar  arrive  at  by  a  study  both  of  hi*  own 
nature  and  of  the  laws  of  an  all-wise  Creator  discorerable 
in  the  system  of  the  universe.  In  this  pursuit  happiness 
is  inseparable  from  virtue.  But  if  Socrates  thus  founded 
morality  on  a  disinterested  principle,  he  reconciled  It 
with  interest  rightly  understood  ;  and  on  the  other  hand 
raised  political  science  above  the  mere  calculation  of 
utility,  by  identifying  it  with  justice  as  founded  not  on 
convention  (htyuM  v«Ai*f ),  but  on  natural  right,  or  the 
invention  of  what  is  (*«v  «.t»,-  t(ii*w«r)< 

Socrates  having  thus  referred  the  laws  of  morality  to 
the  Deity  as  their  author  and  upholder,  Plato  proceeded 
by  a  definition  nf  the  divine  nature  to  guard  against  the 
objection  of  their  arbitrary  position  by  the  will  of  God. 
lie  made  the  Deity  to  be  the  perfection  of  intelligence  as 
resulting  from  an  union  of  the  good,  the  beautiful,  and  the 
true,  which  are  in  their  nature  eternal,  necessary,  and 
immutable.  This  perfection  is  also  the  term  to  which 
man  spontaneously  tends.  For  reason  is  the  true  principle 
of  his  nature,  although  in  the  present  existence  there 
is  mingled  with  it  a  foreign  element  -  matter,  which, 
bv  obstructing  Its  development,  becomes  the  cause  of 
hts  falling  short  of  perfection.  All.  then,  that  is  now  possi- 
ble for  man  is  an  approach  to  the  divine  excellence. 
This  Is  virtue,  and  is  effected  by  the  harmony  of  the 
rational,  irascible,  and  concupitcMe  parts  of  the  soul. 
Although  the  two  latter  belong  to  the  foreign  element  in 
man's  nature,  they  are  yet  indispensable  to  the  moral  act : 
for  the  third  affords  a  motive  to  action,  inasmuch  as 
beauty,  being  identical  with  the  good  and  true,  gives  rise 
to  desire  or  love  and  thereby  impels  to  virtuous 

action  ;  while  the  second,  disapproving  what  is  base,  and 
ugly,  and  false,  furnishes  the  fortitude  requisite  for  at- 
taining to  what  is  approved  under  every  dithculty  and 
every  discouragement.  To  each  of  the  three  parts  of  the 
soul  Plato  assigns  a  special  virtue,  in  a  lower  sense,  and 
names  them,  respectively,  prudence,  fortitude ;  and  tem- 
perance (0£*v«irif,  m»itim,  r«$t*rv»ii).  while  In  a  proper 
sense  he  declares  virtue  to  be  eminently  one  and  the 
same  with  justice  (&j»«u*#ws).  These  four  are  the  so- 
called  cardinal  virtues.  From  the  notion  of  justice  he 
draws  the  connection  of  ethics  and  politics  -.  the  latter 
is  but  an  application  of  the  former  to  society.  At  the 
close  of  the  republic  he  teaches  that  as  an  Individual  can- 

adjusT^M  H  hi  flmSlt!f  "¥*  In  chehhirTini0ed 

its  due  weight,  so  in  the  whole  world  happiness  is  pro- 
portionate to  justice,  and  each  Individual  derives  the 
greater  benefit  from  the  community  the  more  complete 
the  harmony  is  in  which  he  lives  with  all  his  fellow  citi- 
zens. 

Essentially  agreeing,  the  ethical  systems  of  Plato  and 
Aristotle  are  chiefly  distinguished  by  the  relative  value 
which  they  respectively  ascribe  to  happiness  ;  the  former 
considering  It  as  the  natural  fruit  of  virtue,  while  the 
latter  rather  viewed  virtue  as  the  means  of  attaining  to 
happiness.  Plato  taught,  that  although  the  j 
regulates  his  conduct  by  no  reference  to  his  own  enjoy- 
ment, yet  pleasure  invariably  attends  him,  since  justice  is 
good  not  only  in  it  seif.but  also  in  its  effects,  and  renders  all 
thing*  fitting  and  friendly  to  man.  In  Aristotle's  opinion, 
the  end  of  morality  is  to  render  Individuals  as  useful  as 
possible  to  society  ;  the  objects  of  whose  institution  is  to 
procure  in  its  members  the  highest  moral  perfection,  as 
necessary  to  the  attainment  of  the  greatest  possible  fell- 


reason  discovers  in  the  universe.   This  eternal  and  vs&- 
rersal  order,  which  they  called  fate,  is  an  infinite  etwhas- 
ment  of  causes  and  effects.  In  virtue  of  which  whatesr 
happens  is  what  ought  to  be  :  it  embraces  all  lhringta^rs 
and  man  therefore  has  a  principle  within  him  which  eNSfH 
him  to  seek  that  state  or  his  nature  which  Is  the  best  aw 
most  perfect  that  it  is  capable  of.  This  is  reason.  Wud- 
therefore,  is  man's  chief  good,  and  the  pursuit  of  x  > 
philosophy.    Perfect  wisdom,  however,  as  roodrliei 
the  sage  of  the  Stoics,  they  did  not  believe  to  be  conretfe* 
to  mortals,  to  whom  nothing  more  is  granted  than  tc  w 
In  the  way  to  perfection.    Now.  as  they  made  reawra  t 
be  the  supreme  arbiter  in  moral  determinations,  tkr? 
naturally  held  vice  to  be  but  an  error  :  yet  this  errw 
they  taught,  is  the  only  evil ;  and,  on  the  other  herd 
nothing  is  good  but  what  is  such  In  all  times  and  all  <—■ 
cumstances:  all  else  is  morally  indifferent.    But  e»« 
indifferent  things  are,  in  a  lower  sen »e.  agreea!-?? " 
nature,  and  objects  more  or  less  of  choice  or  averst* 
That  perfect  rectitude  of  conduct,  therefore.  »b;rh  c-c 
stitutes  the  essence  of  virtue,  consists  in  a  just  and  am 
rate  discernment  of  good,  and  in  assigning  to  every  cc»*t 
its  due  importance  according  to  tbe  place  it  holds  fa  tin 
natural  scale  of  things.    Lastly,  although  their  ire.  ab- 
ject was  to  emancipate  the  moral  man  from  all  ileprrrirs.  • 
on  external  conditions  and  from  tbe  slavery  of  ht*  p*- 
sion,  —  and  although,  therefore,  they  removed  ail  vaun  ■ 
pleasures  and  pains  from  the  catalogue  of  grxxi  and  rs;i.  - 
nevertheless  the  apathy  which  they  taught 


All  the  preceding  theories  agree  in 
end  of  human  activity,  and  are  thereby 
from  the  Epicurean,  which  gave  the  first  place  to  Uw  tra- 
suous  element  of  humanity,  and  reduced  science  to  tr* 
rank  of  a  mean.  According  to  Epicurus,  pleasure  ska- 
Is  sought  for  its  own  sake,  and  philosophy  and  all  t»t  > 
but  the  pursuit  of  it.  If,  sometimes,  ft  seems  to  be  fore- 
gone, it  is  only  with  a  view  to  some  higher  gratifirat  - 
as  pain  also  may  occasionally  be  endured  in  the  aroat- 
aitioo  of  a  pleasure  whose  intensity  will  fully  roroprsaau 
for  the  Intermediate  suffering.  The  pi 
that  are  primarily  the  objects  of  desire  and  aversiua  snr 
corporeal,  and  from  these  the  pleasures  of  tbe  mind  arr 
ultimately  derived,  and  consist  merely  in  tbe  antanpai-  « 
of  future  and  in  the  recollection  of  past  states.  Thiv 
however,  constitutes  the  superiority  of  the  seeoadari 
pleasures  of  the  mind  over  their  corporeal  original*.  f°r 
the  latter  do  not  extend  beyond  the  present  sensarsur 
Virtue,  therefore,  Is  an  enlightened  pursuit  of  ph-asur*. 


city  by  the  whole.  Man,  he  teaches,  is  a  free" and  rational 
agent,  and  therefore  acts  spontaneously  and  deliberately, 
invariably  proposing  to  himself  some  end  as  the  motive 
to  action.^  All  human  arts  and  pursuiu^then,  have  their 

subordination,  which  implies  n  supreme  end  towards 
which  they  all  converge ;  It  being  desirable  not  for  Its  own 
sake,  but  the  cause  for  which  all  else  is  sought.  This 
supreme  good  is  perfection :  virtue  is  the  approximation 
thereto,  and  consists  in  the  habit  of  mediocrity  accord- 
ing to  right  reason  ;  in  other  words,  it  is  sell-control, 
which  triumphs  alike  over  the  impetuosity  of  the  passions 
and  the  weakness  of  the  will,  and  thereby  accomplishes  a 
just  mean.  Every  special  virtue,  in  like  manner,  lies  in 
a  kind  of  middle  between  the  two  opposite  vices  of  too 
much  and  too  little  :  courage,  for  Instance,  being  a  mean 
between  cowardice  and  rashness,  of  which  the  former 
offends  by  an  excessive,  the  latter  by  a  defective,  regard 
to  the  proper  objects  of  fear. 

According  to  the  Stoics,  the  supreme  good  which  is  the 
final  cause  of  every  special  good  is  to  act  conformably  to 
nature  ;  i.  e.  In  obedience  to  the  immutable  laws  which 


which,  although  It  Is  selfish  in  its  principle, 
free  course  to  the  social  and  benevolent  affections,  as  bcac 
a  part  of  man's  nature  and  an  additional  source  of  srrat_ 
flcation  beyond  the  calculations  of  personal  interest.  Far 
though  they  may  expose  a  man  to  the  chance  of  pai^ 
In  the  case  of  the  death  of  a  friend,  still  this  is  a  lessev.i 
than  apathy,  and  the  deprivation  of  a  natural  rryrrr*?i 
Justice,  lastly,  has  no  other  object  than  the  general  goad  , 
and  right,  properly  understood,  is  but  tbe  sign  of  uni  r*. 

Modern  ethics  having  taken  their  rise  from  a  systes 
greatly  resembling  the  Epicurean,  the  inquiry  mtottc 
nature  of  virtue  became  the  first  question  that  was  pro- 
posed for  solution.  Accordingly  this  fact  furnishes  s 
general  classification  of  the  later  theories  of  morals  -st- 
selfish  or  disinterested,  according  as  they  found  virtue 
t  man  |  on  a  selfish  or  on  a  benevolent  principle. 

The  selfish  theory  has  found  its  ablest  advocates  m 
liobbes,  Helvctius,  Paley,  and  Bent  ham.  Of  these  the 
first  and  last  deserve  a  particular  notice  :  Hoboes  as  tl* 
originator  of  the  controversy  into  the  nature  of  morality  . 
Bentham  as  furnishing  the  most  complete  and  eUbos*:? 
exposition  of  the  utilitarian  scheme.  According  t.-» 
liobbes  (bom  IV*8.  died  1679),  tbe  only  motive  that  cu 
induce  men  to  any  act  is  the  pleasure  which  will  foikrw 
from  its  execution.  A 
necessary  condition  ol 
and  evil  are  simple 
without  which  every  object  is 
the  exclusive  passion  of  man's  nature.  Other  , 
differ  from  it  outwardly  only.  i.e.  in  the  objects  ■  fc»r-.j 
excite  them :  pity,  for  example.  Is  but  the  iraagtsannsi 
of  misfortunes  which  may  happen  to  ourselves,  »uiyr>t<«i 
by  the  contemplation  of  another's  sufferings  ;  lose,  tbe 
conception  of  advantages  to  be  derived  from  its  object : 
and  benevolence,  nothing  more  than  the  conseiouaoesa  of 
power  sufficient  to  secure  not  only  one's  own  happiness, 
but  that  of  others  also.  Tbe  first  law  of  nature  is  aeii- 
n reservation :  whatever  tends,  therefore,  to  this  end  is 
lawful  and  good,  and  all  men  have  a  natural  right  t.> 
appropriate  by  every  means  In  their  power  whatever 
may  contribute  to  their  personal  happiness.  As  this  is 
the  imprescriptible  right  of  all,  there  are  as  many  forma 
of  natural  right  as  there  are  separate  and  independent 
wills  .  and  actions  of  the  most  opposite  kinds  are  equal  I  v 
virtuous  and  legitimate.  Now,  as  all  possess  an  eqc»  .1 
right  to  all  thlugs,  and  as  there  is  no  reason  why  sauc 
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hould  vietd  to  another  the  objects  which  both  may 
ie*Jre,  the  ttate  of  nature  must  bo  one  of  war ;  but  as,  in 
uch  a  condition  of  things,  tbe  safety  of  every  one  is  con- 
lantly  endangered  by  the  conflicting  interests  of  all 
•thers,  peace,  at  any  price,  become*  preferable  to  it. 
Vace,  however,  is  the  result  of  society  alone  ;  i.  e.  as 
•■tincd  by  Hobbes,  of  the  existence  within  a  community 
it  a  sufficient  force  to  control  all  individual  wills  and 
orccs.  But  this  is  only  practicable  in  two  ways  :  either 
il  are  seised  with  a  desire  to  terminate  the  state  of  hos- 
j lity.  and  enter  into  a  mutual  compact,  by  which  they 
ngage  to  do  no  violence,  nor  to  suffer  it  to  be  done  to 
ach  other  ;  or  a  single  person  succeeds  by  stratagem  or 
■tree  in  establishing  his  own  authority  over  the  rest, 
['he  bitter  form  of  society  is  as  legitimate  as  the  former  ; 
nd  indeed,  as  the  end  of  the  institution  is  the  suppression 
f  warfare  among  its  members,  and  as  the  more  un- 
i raited  the  power  is  the  better  calculated  It  must  be  to 
fleet  this  object,  an  absolute  monarchy  is  the  very  best 
Mihty  that  can  be  devised.  Against  the  government  In 
uch  a  society,  it  is  evident  that  subjects  cannot  con- 
fess any  rights ;  for  these  would  impede  Its 
:  they  have  but  one  simple  doty,  and  that  is 
"  \uman  Nature  j  Leviathan, 

Bcntham  (bora  1748,  died  1832),  sets  out  from  Hobbes* 
>rinciple,  that  every  object  would  be  perfectly  indifferent 
>ut  for  its  fitness  to  produce  pleasure  or  pain,  which,  he 
teclares,  are  the  sole  motives  of  human  determinations. 
This  proposition  he  does  not  attempt  to  prove,  but,  as- 
ertiug  that  it  is  one  of  those  primary  and  self-evident 
ruths  which  are  the  foundation  of  all  reasoning,  he 
>rocceds  to  draw  from  it  certain  practical  conclusions  in 
he  form  of  definitions.  Thus  he  defines  utility  to  be 
be  fitness  of  actions  and  things  to  augment  the  hap- 
nness,  or  to  diminish  the  misery,  of  individuals  and 
(immunities ;  and  maintains  that  this  Is  the  only  true  and 
iitelligible  interpretation  of  what  is  usually  called  the 
awiulness,  goodness,  justice,  and  morality  of  an  action. 
Che  principle  of  utility  is  next  defined  to  be  that  which 
xclusively  derives  the  quality  of  actions  from  their  two- 
old  property  of  augmenting  the  napniness  or  misery  of 
me  or  many.  This,  he  asserts,  is  the  only  valid  prin- 
iple  of  mural. appreciation  ;  and  he  reduces  all  opposing 
heories  to  two  classes,  which  he  designates  by  the  prln- 
iple  of  asceticism,  and  the  principle  of  sympathy  and 
utipathy.  Under  the  latter  head.  Oentbam  comprise* 
very  theory  of  morals  which  draws  the  distinction  ol 
rood  and  evil  from  any  other  principle  than  a  consi- 
leration  of  consequences ;  whereas  he  explains  the  ascc- 
ical  principle  as  agreeing  with  the  utilitarian  in  drawing 
t»  qualification  of  objects  from  their  tendency  to  produce 
>l< -asure  or  pain,  but  as  differing  from  it  in  that  it  pro- 
e«nls  in  an  invert**  manner,  and  calls  pain  good,  but 
>leasurc  an  evd.  To  forego  the  least  pleasure,  simply  as 
deosurv,  ii  to  act  on  a  principle  of  asceticism  ;  but  the 
rue  disciple  of  utility  holds  every  pleasure  to  be  in  itself 
food.  Even  the  abominable  pleasure  which  the  wretched 
ritninal  enjoys  in  gloating  over  his  crime  is  good,  so  far 
is  it  is  a  pleasure ;  it  is  only  evil  so  far  forth  as  it  entails 
he  ill  consequences  of  fear  and  punishment,  which  far 
'  its  guilty  enjoyment.  The  practical  conclusion, 
of  the  theory  of  utility  is,  that  an  action  is  only 
it  will  give  rise  to  more  of  pleasure 
I  evil,  when  its  painful  exceed  Its  plea- 
ur.ible  consequences.  It  becomes,  consequently,  of  the 
irst  importance  to  possess  an  accurate  standard  by 
rhlch  the  amount  of  pleasure  and  pain  likely  to  result 
rum  certain  actions,  and  the  relative  value  of  the  two 
liiantities,  may  be  measured.  This  desideratum  Benthain 
ias  attempted  to  supply  in  a  manner  that  constitutes  the 
uofct  original  and  characteristic  feature  of  his  theory  and 
y»t«m.  The  first  item  of  this  moral  arithmetic  is  what 
■»  intended  for  an  exhaustive  enumeration  of  all  the 
•leasures  and  pains  of  which  human  nature  is  susceptible : 
n  the  next,  he  proceeds  to  furnish  a  method  of  deter- 
nining  their  comparative  value.  For  this  purpose  it  is 
iecessary  to  take  into  the  account  the  followiug  const- 
it  rations:  —  I.  What  arc  tbe  intrinsic  circumstances  of 
lie  pleasure  itself  which  can  augment  or  diminish  its 
aluu:  and  these  are,  1.  Intensity;  2.  duration  ;  3.  cer- 
ainty ;  4.  proximity,  or  remoteness  ;  5.  fecundity,  or 
he  probability  of  its  Immediate  pleasures  engendering 
tlbers  more  remote  ;  6.  purity,  or  w  hether  its  pleasures 
or  not  with  more  or  less  of  pain.  II.  What 
are  likely  to  affect  the  sensibility  of  the 
and  so  to  modify  indirectly  the  result.  These 
ire  of  two  kinds,  individual  and  general :  to  the  former 
K-long  temperament,  constitution,  habi 
'flopment.  and  other  traits  of  personal 
,(  the  latter  order  are  little  more  than  „ 
>f  the  first,  and  arc  — sex,  age,  education,  profession, 
lunate,  national  character,  government,  and  religion. 
1 1.  What  are  the  consequences  which,  going  beyoud  the 
mined  Late  objects  of  the  action,  remotely  affect  others 
nore  or  less  numerous,  and  even  the  whole  of  society. 
ij  allowing  their  due  weight  to  all 
1301 


eally  good  w 
1 1  .m  of  pain  ; 


Bcntham  pretends  that  any  ordinary  capacity  may  form 
a  correct  estimate  of  the  real  tendency  of  actions,  and 
thereby  arrive  at  that  general  utility  which  it  is  the 
proper  end  of  morality  to  secure.  (  Treatise  on  Morals 
and  Legislation.) 

The  recognition  of  a  principle  of  action  independent  of 
self-love  will  afford  a  general  characteristic  of  the  re- 
maining theories.  Some  of  these,  however,  place  the 
origin  of  the  disinterested  determination  in  a  perception 
of  moral  good  and  evil  by  the  intellect  or  reason  ;  while 
others  explain  the  distinction  by  certain  facts  which 
take  place  within  the  sensibility  or  emotive  part  of  man. 
so  that  the  disinterested  determinations  which  result 
proceed  from  an  instinct  or  sentiment.  These  two 
classes  may  be  conveniently  designated  the  rational  and 
the  sentimental  or  instinctive.  Of  instinctive  theories, 
however,  while  some  arc  content  with  referring  the 
moral  principle  to  an  original  and  admitted  tendency  of 
human  nature,  such  as  sympathy  or  benevole 
have  derived  it  from  a  new  and  peculiar  facul 

To  beirin  with  the  former  class.  According  to  Smith 
(born  17a,  died  1790).  when  we  are  in  the  company  of 
another  who  is  sensibly  affected  with  any  sentiment  or 

,  and  without  the  inter- 
or  will,  tends  to  reproduce  in  ourselves 
the  same  sentiment  or  passion :  and  not  only  have  we 
this  disposition  to  sympathy,  but  we  even  feel  a  pleasure 
in  finding  ourselves  to  be  brought  thereby  into  harmony 
with  those  around  us.  Indeed,  so  strong  and  so  instinc- 
tive is  the  desire  for  such  union  between  our  own  minds 
and  those  of  others,  that  when  we  are  under  any  strong 
emotions  in  the  presence  of  another  who  is  unable  to 
conceive  any  thing  that  approaches  to  the  same  degree 
of  violence  with  our  own,  in  such  a  case  we  involuntarily 
and  unconsciously  lower  our  passion  to  that  pitch  in 
which  the  spectator  can  go  along  with  it.  The  spectator, 
on  the  other  hand,  seeing  what  we  suffer,  endeavours  to 
enter  Into  our  sentiments,  and  rises  by  an  instinctive 
complaisance  to  tbe  level  of  them.  In  regard  to  thoso 
objects  which  have  no  peculiar  relation  cithtf  to  our- 
selves or  others,  this  sympathy  is  simple.  In  whatever 
degree,  for  instance,  the  love  of  truth  may  be  felt,  it  will 
not  directly  affect  the  happiness  of  any  one;  it  cannot 
excite  any  feeling  but  a  simple  emotion  of  sy mpathy .  It 
may,  therefore,  be  allowed  to  appear  as  it  Is  felt,  because 
there  is  no  reason  either  of  instinct  or  of  reason  to  sup. 
press  it.  There  are,  however,  certain  internal  disposi- 
tions which  excite  a  twofold  or  even  a  triple  sympathy, 
which  are  all  of  the  same  kind ;  thus,  when  we  see  a  man 
animated  with  sentiments  of  charity  and  love,  pity  and 
benevolence,  towards  his  fellow  men,  we  are  affected  by 
a  twofold  sympathy,  directly  with  the  benevolent  dis- 
position, and  indirectly  with  the  gratitude  which  is  due 
from  its  objects.  As,  then,  the  two  mutually  strengthen 
each  other,  the  benevolent  dispositions  evidently  awaken 
the  highest  degrees  of  sympathy,  and  consequently  they 
contribute  most  of  all  to  effect  that  perfect  harmony  of 
sentiments  and  affections  to  which  all  men  instinctively 
aspire.  But,  on  the  other  hand,  there  Is  a  divided  sym- 
pathy. Suppose  the  case  of  merited  auger  ;  on  the  one 
hand  we  sympathise  with  the  passion  of  anger,  and  on 
the  other  with  the  object  of  it,  and  with  the  sufferings 
which  it  may  bring  upon  him.  These  are  the  elements 
of  moral  approbation  and  disapprobation.  We  approve 
those  sentiments  of  others  in  which  we  ourselves  are 
able  to  participate;  and  when  this  sympathy  is  pure 
our  approbation  is  unqualified,  but  mixed  with  disap- 
probation when  our  sympathy  is  divided.  But  further, 
when  we  witness,  for  instance,  an  act  of  benevoleiice, 
we  sympathise  not  only  with  the  feelings  of  the  actor, 
but  also  with  tbe  emotion  of  the  party  benefited.  Now 
this  emotion  is  gratitude ;  but  what  else  is  gratitudu 
but  an  instinctive  desire  to  do  good  to  the  benefactor  ? 
Consequently,  as  we  participate  in  the  feelings  of  the 
obliged  party,  we  wish  to  do  good  to  the  author  of 
the  obligation  ;  we  feel  that  be  merits  it  in  reward  for 
the  good  which  ho  has  done.  As  to  tbe  judgment 
which  we  pass  on  our  own  sentiments  and  actions. 
Smith  asserts  that  if  it  were  possible  for  a  human  crea- 
ture to  grow  up  to  manhood  in  some  solitary  place  with- 
out communication  with  his  species,  he  could  no  more 
think  of  his  own  character,  of  the  propriety  or  demerit 
of  his  own  actions,  of  the  beauty  or  deformity  of  his  own 
mind,  than  of  the  beauty  or  deformity  of  his  own  face. 
Since  society  Is  essential  to  sympathy,  which  is  the  rule 
of  qualification  of  all  our  acts,  the  solitary  cannot  arrive 
to  a  consciousness  of  that  rule,  and  by  it  appreciate  the 
morality  or  immorality  of  his  acts.  Our  moral  criticisms 
arc  first  exercised  upon  the  character  and  conduit  of 
others,  but  wc  soon  learn  that  others  are  exercising  their 
judgment  upon  our  own:  we  become  anxious  to  know 
how  far  we  deserve  their  censure  and  applause;  and,  in 
order  to  examine  in  this  respect  our  own  passions  and 
conduct,  we  have  the  faculty  of  supposing  ourselves 
spectators  of  our  own  dispositions  and  behaviour,  and  su 
experience  in  some  degree  the  same  sensations  as  would 
bo  excited  in  our  minds  by  the  sight  of  i 

4  O  3 


Digitized  by  Google 


VIRTUE. 


and  feelings  In  another.  By  virtue  of  thla  faculty  we 
feel  as  it  were  a  sympathy  with  ourselves  when  we  have 
acted  well,  and  are  led  to  suppose  that  all  other  spec- 
tators would  be  similarly  affected.  ^^consciousness 

of  our  fellows  constitutes,  the  pleasure  of  rectitude. 
And  further,  by  aid  of  the  same  principle  by  which  we 
Judge  of  the  actions  of  others,  we  feel  that  we  have  a 
right  to  pronounce  our  own  also  to  be  good.  This  is  a 
source  ot  inward  tranquillity  and  satisfaction,  while  the 
least  suspicion  of  the  contrary  give*  rise  to  the  pains  of 
remorse.  In  manhood,  indeed,  when  experience  has 
drawn  a  system  of  general  rules  from  the  occasional 
Judgments  of  sympathy,  and  established  them  in  the  mind, 
a  new  source  of  pleasure  arises.  We  have  now  an  in- 
tellectual (terceptton  alto  of  the  conformity  of  the  act 
with  the  law  of  morality ;  and,  independently  of  the  in- 
•tinctirc  approbation,  the  reason  also  awards  to  it  its 
sanction.  This  rational  perception  is  wanting  in  the 
infantine  and  uncultivated  mind  ;  but  it  is  Invariably 
found  wherercr  education  or  experience  has  stored  the 
mind  with  the  general  maxims  of  morality  which  are 
primarily  founded  on  the  instinctive  emotions.  The  act 
of  rea*on  in  approbation  is  simply  a  perception  of  the 
agreeableness  of  the  art  with  the  moral  laws,  and  there- 
lore  implies  them.  Lastly,  the  act  Itself  appears  by  its 
very  nature  to  be  part  of  a  system  of  conduct  fitted  to 
establish  a  perfect  agreement  of  sentiments  among  man- 
kind ;  and  this  universal  harmony  being  eminently  beau- 
tiful In  itseJf,  we  judge,  in  virtue  of  this  perception,  the 
act  iu  question  to  be  not  only  good  but  even  beautiful. 
This  is  the  principle  of  moral  beauty,  which  Is  (he  origin 
of  every  other  species  of  the  beautiful.  (  Theory  of  Moral 
Sevtutients.) 

The  doctrine  of  a  moral  sense  owes  its  origin  to  Lord 
Shaftesbury  (born  1671,  died  1713).  According  to  this 
writer,  the  human  dispositions  are  of  two  kinds,  —  the 
social  or  benevolent,  and  the  personal  or  selfish.  The 
former  lead  us  to  desire  the  welfare  of  others  simply  for 
its  own  sake  and  without  regard  to  our  own  interests.  In 
the  developments  of  these  affections  the  soul  takes  part. 


careful  analysis,  Hutcheson  shows  that  by 
understand  neither  what  gives  pleasure  by 
benevolence,  nor  what  is 
it  what  is  useful  to. 
nor,  lastly,  is  it  a  i 

"  ,  or  order  :  it  is  sitnplv  what  the  word  itseir  ex- 
,  which  is  simple  and  original  and  inexplicit  im 
any  other.  From  this  originality  and  simplicity  of  it-e 
term,  Hutcheson  argues  that  it  must  be  perceived  by  s 
sense,  because  the  senses  alone  are  percipient  of  »'zui-e 
qualities  ;  and  by  a  special  sense,  since  the  quality  appre- 
hended by  it  diners  from  all  other  objects  of  sensaf  snr 
Further  he  observes  that  this  perception  is  attroei  ■_ 
with  pleasure,  which  is  the  property  of  all  *cn»c»*s 
perceptions  ;  and  that  as  moral  good  is  an  end  and  motn» 
of  action,  it  must  be  apprehended  by  a  sense,  sine*  it* 
understanding  can  neither  propose  the  end*  of  buwar. 
activity  nor  exercise  any  influence  on  the  wdJ.  Again, 
the  pleasure  which  accompanies  the  perception  of  r<-o-!. 
being  a  consequence  of  the  discovered:  quality,  necessar.iy 
presupposes  it ;  therefore  it  is  impossible  to  resolve  i 
good,  or  the  approbation  which  we  award  to  it,  ' 
pleasure ;  this  would  be  to  resolve  the  cause 
effect,  and  the  consequence  into  the  principle, 
qualities  which  it  is  the  province  of  the  moral 
discover  belong  to  t 

habit.  This  sense  is  de»igued  to  govern  all  the  • 
and  we  have  an  immediate  consciousness  of  iu  aulb  w;- 
Heason  is  the  servant  of  this  sense,  its  only  office  hv*w 
to  discover  and  to  combine  the  means  necessary  to  the 
attainment  of  the  objects  which  the  moral  srase  ap- 
proves of.  The  object  of  this  approbation  is  benevutVtace 
alone:  every  action  or  measure  which  has  in  view  our 
own  advantage  is,  simply  on  that  account.  tooraLr 
wrong;  it  may  be  innocent— It  cannot  be  virtocut. 
(Inquiry  into  Beauty  and  Virtue.) 

According  to  Hume,  (born  1711,  died  1776,)  all  the 
mental  qualities  and  actions  which  are  generally  ap- 
proved of  by  mankind  agree  in  the  circumstance  vt  betug 


and  some  are  naturally  agreeable  and  others  disagreeable  !  useful  to  society.    The  fact  that  the  different  degrees 


to  tt ;  of  the  former  it  approves,  but  disapproves  the 
latter.  As,  then,  these  disposition*  are  a  source  of  plea- 
sure to  the  soul,  there  must  be  in  it  some  faculty  distinct 
from  the  dispositions  themselves,  by  virtue  of  which  they 
agreeable  or  otherwise,  and  which  performs  the 
Bcc  in  their  case  as  they  do  with  respect  to  their 
immediate  objects.  This  faculty  Shaftesbury  calls  a  sense 
which  he  characterises  from  its  mode  of  operation  as 
reflex,  and  from  its  object-matter  as  moral.  The  dis- 
positions which  this  reflex  sense  approves  or  disapproves 
are  morally  good  or  evil :  virtue  consists  in  yielding  to 
the  former,  but  resisting  the  latter.  Between  goodness 
and  virtue  there  is  agreement,  but  not  identity  ;  the 
former  being  merely  a  constitutional  predominance  of  the 
benevolent  affections  in  the  character  and  conduct,  the 
latter  being  the  same  state  produced  by  the  operation  of 
the  conscience  or  moral  sense,  which,  when  the  personal 
affections  are  of  equal  force  with  the  social  ones,  inter- 
poses  its  authority,  and  inclines  the  balance  In  favour  of 
the  latter. 

Duller  (born  1092,  died  1752),  In  the  same  manner  di- 
vides the  principles  of  action  into  those  which  lead 
directly  to  private  good,  and  those  which  promote  im- 
mediately the  good  of  the  community ;  but  of  both  he 
shows  with  great  originality  that  they  arc  alike  disinter- 
ested. The  objects  of  both  classes  of  passions  arc  out- 
ward thing*,  whit  h  are  sought  as  ends  in  theraseltes  and 
'  to  their  tendency  to  promote  hap- 
ove.  This,  again, 
r  from  selfishness,  which  con- 
Itata  in  The  weakness  of  the  public  affections  and  the 
tin  lue  strength  of  personal  desires.  Self-love,  or  an  en- 
lightened regard  to  our  general  happiness,  is  not  a  vice ; 
whereas  selfishness  is  utterly  at  variance  with  the  hap- 
piness of  him  who  harbours  it,  since  without  the  grati- 
fication of  the  bcncvoleut  feelings  it  is  impossible  to 
attain  to  the  greatest  satisfaction  of  our  nature,  of  which 
they  are  a  part.  But,  besides  these  personal  and  social 
instinct*  and  self-love,  Butler  discovers  in  man  another 
faculty,  which  by  its  very  nature  is  supreme  over  all 
others,  and  authoritatively  approves  or  disapproves  both 
the  affections  of  our  miiuls  and  the  actions  of  our  lives. 
This  principle  is  conscience.  Its  perceptions  arc  im- 
mediate, and  its  very  idea  implies  that  supremacy  and 
authority  arc  es»ential  to  it.    {.Sermons  at  the  Rolls 

ChKi'hil  object  of  Hutcheson  (born  IG94,  died  1747.)  is 
to  show  that  the  very  frame  of  our  nature  which  de- 
termines us  to  pursue  happiness  for  ourselves,  also  de- 
termines us  both  to  esteem  and  to  benevolence  on  their 
proper  occasions.  But  besides  these  original  desires,  he 
shows  that  there  arise,  in  consequence  of  them,  secondary 
desires  of  every  thing  useful  to  gratify  the  primary 
But  there  is  also  In  man  an  idea  of  moral  good 
1  ca".Jle  «P>*»ed  by  neither  of  the  former.  By  a 


without  any  regard 
pines*,  which  is  the  proper  end  of  .elf- 
is  distinguished  by  Butler 


of  moral  approbation  correspond  to  the  degrees  of  uulsty. 
affords  an  explanation  of  the  greater  merit 
the  benevolent  passions :  for  these  tend  to 
ness  of  many,  and  indeed  of  all ;  whereas  the  [ 
fections  tend  to  that  of  the  agent  alone.  Yet  even 
latter  are  in  a  degree  merito 
useful  to  one,  and  they  are  only  to  be  I 
are  entertained  at  the  sacrifice  of  the  social  feelings  1  t* 
pursuit  of  self-interest  is  in  the  latter  case  culpable,  al- 
though in  itself  it  is  not  only  innocent,  but  praiseworthy : 
for  we  admire  in  any  character  certain  qualities,  t**  r> 
as  prudence,  for  instance,  merelv  because  they  apnrar 
ntted  to  promote  his  personal  welfare.  In  short,  who- 
ever is  useful  is  morally  good,  and  is  only  to  he  disap- 
proved when  it  is  prelerred  to  what  is  more  useful. 
That  which  judges  of  utility  and  the  contrary  is  re*xK. . 
but  if  we  approve  of  one  and  disapprove  of  the  otar-r. 
and  call  the  former  good,  but  the  latter  evil,  this  u  a 
virtue  of  a  primary  sentiment  of  our  nature,  which  lead* 
us  to  prefer  the  useful  to  the  hurtful,  as  we  prsfcr  what 
is  sweet  to  what  Is  bitter.  This  instinct,  however,  u 
distinct  from  and  frequently  opposed  to  self-love;  for  this 
would  lead  us  to  love  what  is  useful  to  ourselves,  and  net 
what  is  useful  in  itself  absolutely  and  independent Iv  <A 
any  reference  to  our  own  advantage.  This  instinct  is 
commonly  called  conscience,  or  the 
more  frequently  designated  by  Hume  as 
humanity,  inasmuch  as  its  object  is  the  gi 
generally.  As  to  the  idea  of  moral  obligation,  it  is  sua- 
ply  a  conception  of  the  understanding.  What  is  h.v 
noured  by  this  name  it,  he  says,  nothing  mure  than  the 
undoubtedly  correct  view,  that  there  Is  more  happ«oe*» 
iu  obeying  the  impulses  of  the  moral  sense  than  in  fol- 
lowing the  dictates  of  self-love.  The  reason  Is  inca- 
pable of  exercising  any  influence  on  the  will.  \\t  : 
determines  us  when  we  resolve  to  act  rightly  is  merny 
the  charm  which  utility  exercises  on  the  mind,  and  tsw 
force  of  certain  dispositions  which  propel  us  to  seek  the 
good  of  ourselves  and  others,  and  are  invariably  se- 
conding the  promptings  of  conscience.  {Inqmtry  com- 
cerntng  the  Principles  of  Morals.) 

Mackintosh  (born  17t>\  died  1*32,)  agrees  with  all  the 
writers  of  the  instinctive  school  in  denying  consevnre 
to  be  either  a  state  or  act  of  the  understanding  :  but  he 
differs  from  one  form  of  the  sentimental  theory  bv  < 
ing  that  man  has  any  special  i 
ception,  while  he  equally  disi 
which  would  refer  these  pert 
original  and  admitted  sentiments  of  < 
and  Stewart  had  shown  that  self-love  is 
principle  ;  and  Hartley  had  exhibited  the  important  pari 
which  association  plays  in  the  formation  of  our  pasaaons 
and  affections,  and  even  of  our  sentiments  of  virtue  and 
duty.  This  view  was  further  developed  by  Mackintosh, 
who  declared  conscience  itself  to  be  a  similar  derivative. 
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In  the  tame  manner  he  tart  that  in  the  formation  of  self- 
ore  the  desire  which  originally  attaches  to  external  ob- 
*»cts  is  transferred  to  the  pleasure  which  results  from 
heit  attainment;  so  In  the  case  of  conscience  the  agreeable 
ttld  disagreeable  sensations  which  belong  naturally  to 
•ertatn  actions  is  transferred  to  the  volitions  which 
letermine  conduct,  so  that  the  Utter  become  at  last 
he  immediate  objects  of  lore  and  repugnance.  In  this 
nanner  there  Is  formed  by  association  a  number  of  sec- 
ondary desires  and  aversions,  whose  proper  object  is 
rolltion.  and  which  collectively  form  that  interior  prtn- 
iple  called  conscience,  which  judges,  without  regard  to 
-onseqoences,  unerringly  and  authoritatively.  As  to 
he  action  of  conscience  on  the  will,  this  is  composed 
toth  of  the  peculiar  energy  of  the  primary  dispositions, 
vhich  it  causes  to  triumph,  and  of  the  pleasures  natu- 
ally  attached  to  them,  as  well  as  those  which  are  pro- 
liiced  by  the  gratification  of  the  s<*condary  affections. 
\ccordingly,  Mackintosh  strongly  insists  upon  the  dls- 
i nction  between  perception  and  emotion,  and  declares 
hat  the  phrase  association  of  ideas,  as  overlooking  this 
tutinction,  conveys  but  a  partial  and  Incomplete  view  of 
he  truth.  He  therefore  proposes  to  substitute  for  it 
issnclatton  of  thoughts  with  emotions  and  with  each 
>ther,  but  at  the  same  time  declares  that  the  term  "as. 
•lotion  "  very  inadequately  indicates  that  perfect  combl- 
lation  and  fusion  which  occurs  in  these  operations  of  the 
nind  For  the  moral  faculty  is  properly  and  Intelligibly 
|M»ken  of  as  one.  Now  It  is  as  common  in  mind  as 
n  matter  for  a  compound  to  have  properties  not  to  be 
bund  in  any  of  its  constituent  parts":  the  originally 
eparate  feeling*  are  so  completely  blended  together 
hat  they  can  no  longer  be  disjoined  from  each  other. 
Thus  the  sentiment  of  moral  approbation,  formed  by  as- 
orlation  out  of  antecedent  affections,  may  become  so 
M?rfectly  independent  of  them  that  we  are  no  longer 
onscious  of  the  process  by  which  they  were  formed.  It 
s  in  tills  mature  and  sound  state  of  nature  that  our  emo- 
ions  at  sight  of  right  and  wrong  are  ascribed  to  con- 
clenee.  And  although  this  supreme  arbiter  and  judge 
>f  human  conduct  does  not  supersede  the  ordinary  roo- 
ives  of  virtuous  feelings  and  habits,  which  are  the  or- 
Unary  motives  to  good  actions,  it  yet  exerciws  a  lawful 
tuthority  over  them.  Whatsoever  actions  and  dispositions 
ire  approved  by  conscience  acquire  the  names  of  virtues 
ind  duties ;  they  are  thereby  pronounced  to  deserve 
ominendation,  and  we  are  justly  considered  as  under  a 
ion  to  practise  the  actions  and  cultivate 
ftions.    The  peculiar  character  of  the  moral 


eutiments  is  their  exclusive  reference  to  ttatet  of  the  will, 
ind  this  is  a  character  both  of  the  private  desires  and 
Doial  affections,  and,  indeed,  among  the  many  dissimilar 


s  the 

it  first  limited  to  relations  between  ourselves  and  others! 
ire  gradually  applied  to  any  voluntary  acts  and  dispo- 
itions  :  it  is  thus  that  prudence  ana  temperance,  for 
n stance,  become  objects  of  moral  approbation.  On  the 
>t  in  r  hand,  as  the  will  is  the  sole  means  of  gratifying 
iny  passion,  the  power  of  conscience  is  coextensive  with 
he  whole  man.  It  is  a  universal  principle,  because  will 
s  the  universal  means.  And  as,  when  the  mind  Is  in 
i  healthy  state,  nothing  is  interposed  between  it  and  the 
rill,  the  dictate  of  conscience  Is  immediately  followed 
iy  a  determination  of  will ;  conscience  Is  thus  at  once 
iniversal,  independent,  and  commanding.  Lastly,  as 
Mackintosh  held  that  utility,' as  tending  to  promote  the 
rrratest  happiness  of  the  species,  is  the  criterium  of  mo- 
ality,  he  naturally  felt  himself  called  upon  to  explain 
he  fact,  that,  while  the  moral  approbation  involves  no 
i  of  a  beneficent  tendency,  there  Is  nevertheless 
coincidence  between  that  principle  and  the 
sentiments.  He  replies  that  it  Is  true  that  con- 
itaelf  rarely  contemplates  so  distant  an  ohject  as 
welfare  of  all  sentient  beings,  but  that  all  its  ele- 
g  to  this  end. 


ne  i act,  in 
>erception  i 
i  striking  < 
noral  senti 


Kiwer  extend  ;  the  rules  of  justice  are  conducive,  if  not 
lecessary.  to  the  well-being  of  society  ;  even  the  angry 
>A*sions,  so  far  as  they  are  ministers  of  morality,  are  em- 
rinyed  in  removing  hindrances  to  the  welfare  of  our- 
-rlves  and  others  ;  and  if  the  private  passions  terminate 
ii  the  happiness  of  the  individual,  this  is  yet  a  part  of 
he  general  happiness.  And  although  this  beneficent 
•  ndency  be  not  one  of  the  natural  objects  of  conscience, 
■ecause  our  voluntary  acts  are  not  felt  to  affect  it,  yet 
ittle  Is  left  to  reason  to  perform  ;  which  is,  to  discover 
nerely  the  truth,  that  the  acts  of  those  who  labour  to 
-•remote  separate  portions  of  happiness  must  increase 
he  amount  of  the  whole.  {Dissertation  on  the  Progress 
f  Ethical  Philosophy.) 

The  distinctive  characteristic  of  the  rational  theory  of 
norallty  is,  that  It  considers  the  idea  of  good  to  be  an 
i  priori  conception  of  reason,  in  which  the  idea  of  ob- 

ture  of  the  idea  itself,  two  opinions  have  been 
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held.  While  some  moralists  of  thlt  school  pronounce  It 
to  be  simple  and  immediate,  others  resolve  it  Into  some 
higher  notion  of  the  intellect,  from  which  It  derives  at 
once  its  explanation  and  authority. 

The  most  dlstingnished  representatives  of  the  latter 
opinion  are  Clarke  and  Wollaston  ;  while  the  former  has 
found  able  advocates  in  Cudworth.  Price,  and  Stewart. 

According  to  Clarke  (born  167.%  died  1729),  the  universe 
is  an  assemblage  of  objects  held  together  by  certain 
mutual  relations  whlrh  result  from  their  respective  na- 
tures;  but  as  the  nature  or  essence  of  things  is  immu. 
table  and  real,  and  the  essence  is  the  principle  of  the 
relations,  the  latter  must  be  equally  real  and  immutable : 
and  as  they  must  have  been  al  wars  present  to  the  Eternal 
Mind,  they  are  also  eternal.  Now,  as  soon  as  reason 
conceives  these  relations  as  constituting  the  laws  of 
individual  things,  and  the  order  of  tbe  universe,  they 
immediately  appear  to  command  the  respect  of  every 
free  and  rational  agent.  Hence  the  obligation  on  every 
creature  capable  of  thought  to  act  conformably  to  thuse 
relations  ;  and  every  act  agreeable  to  them  is  judged  to 
be  good,  and  evil  if  opposed  to  them.  Now,  moral  good 
being  the  conformity  to  the  relations  of  objects,  the»e, 
while  they  constitute,  serve  also  to  explain,  all  duties. 
Thus,  the  true  nature  of  God  and  man,  and  their  re- 
ciprocal relations,  being  known,  the  duties  of  man  to- 
wards God  are  at  once  discoverable.  In  the  same  way 
tbe  duties  of  man  to  his  fellows  similarly  suggest  them- 
selves from  a  consideration  of  their  relations  as  equally 
free  and  independent  beings  ;  and  as  the  latter  relation 
is  one  of  equality,  w  hereas  that  between  God  and  man  is 
one  of  Inequality,  the  difference  between  the  two  clashes' 
of  duties  which  those  relations  respectltely  engender 
is  at  once  conceivable.  In  confirmation  of  this  view  of 
the  moral  principle,  Clarke  appeals  to  the  historical 
tact  of  the  gradual  development  of  moral  idea*  among 
mankind:  for  the  knowledge  of  the  nature  of  things, 
and  their  consequent  relations.  Is  neither  natural  nor 
immediate  to  the  mind,  but  is  gradually  unfolded  by  ob- 
servation and  science,  which  are  more  or  less  complete 
according  to  the  degrees  of  its  culture.  The  evolution 
of  moral  science,  although  subsequent  to  that  of  nature, 
nevertheless,  being  once  awakened.  Is  promoted  by  its 
progress,  and  keeps  pace  with  the  advancement  of  civil- 
ization. (Being  and  Attributes  of  God  i  Evidence  vf 
Natural  and  Revealed  Religion.) 

Wollaston  (born  1690,  died  1724.)  makes  morality  to 
be  conformity  to  truth.  In  support  of  this  view  he  as- 
serts that  actions,  equally  with  words,  are  but  signs,  and 
that  consequently  every  true  proposition,  f.  e.  one  which 
expresses  things  as  they  are,  may  be  contradicted  by 
deeds  as  well  as  by  words.  To  violate  a  compact,  for 
instance,  is  simply  to  deny  by  that  act  that  there  is  any 

He  then  asserts  that  no  act, 


whether  word  or  deed,  of  any  free  and  rational  agent  to 
whom  moral  good  and  evil  are  Imputable,  which  inter- 
feres with  any  true  proposition,  or  denies  anything  to  be  as 
It  is,  can  be  right.  For,  I .,  If  a  false  proposition  be  wrong, 
the  act  which  Implies,  or  is  founded  on  it.  cannot  be  right. 
2.  Whatever  interferes  with  a  true  proposition,  which 
expresses  the  relation  between  the  subject  and  attribute 
as  It  is  in  nature,  must,  therefore,  interfere  with  nature, 
and  is  consequently  unnatural,  or  wrong  in  nature.  3. 
An  act  which  contradicts  a  true  proposition  contradicts 
what  is,  and  is,  therefore,  a  revolt  against  God.  the  author 
of  whatever  is.  4.  To  deny  things  to  be  as  they  are,  is  a 
transgression  of  the  great  law  of  our  nature — tbe  law  of 
reason.  What  is  said  of  acts  inconsistent  with  truth  may 
be  said  of  omissions  to  act,  since  by  these,  also,  true  pro- 
positions may  be  denied  to  be  true.  For  instance,  who- 
ever having  engaged  to  do  some  certain  act,  nevertheless 
voluntarily  omits  to  do  it,  behaves  himself  as  if  there  had 
been  no  such  promise  or  engagement.  Having  thus  es- 
tablished his  theory,  he  proceeds,  like  Clarke,  to  show 
it  is  agreeable  to  facts,  and  especially  with  that  of 
"opment  of  morality.  For  morality 
ith  cxpre**ed  In  action,  it  Implies 
of  truth  ;  and  consequently  the  improve- 
ment ol  the  moral,  perception*  must  Ite  proportional  to 
the  progress  of  science.  It  also  affords  an  explanation 
of  erroneous  views  In  morality,  and  of  the  difference  so 
universally  drawn  by  the  common  sense  of  mankind  be- 
tween error  and  vice.  If  It  is  possible  to  err  in  morals, 
this  is  because  the  mind  is  liable  to  err  In  science,  and 
not  to  see  things  as  they  actually  are.  To  err  in  morals 
Is  but  to  affirm  practically  a  false  position  :  hence  the  act 
may  be  evil,  but  the  agent  is  not  culpable,  since  his  error 
is  involuntary.  Lastly,  Wollastou  maintains  that  his 
theory,  far  from  being  inconsistent  with  the  acknowledged 
characteristics  of  the  idea  of  moral  good,  affords  tbe  only 
just  explanation  of  them.  The  truth  is  immutable,  be- 
cause it  expresses  the  unchangeable  nature  of  things,  and 
therefore  the  ideas  of  moral  good  arc  Immutable.  Hence, 
too,  the  same  eternal  distinction  between  moral  good 
and  evil  as  between  truth  and  falsehood.    Whatever.  In 
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of 


itself.   {The  Religion  of 


Imperishable  t 
Nature.) 

The  other  form  of  the  rational  theory,  which  explains 
the  idea  of  Rood  to  be  an  immediate  conception  of  the 
intuitive  reason,  intelligible  in  itself,  and  incapable  of 
definition,  now  remain*  for  elucidation.  According  to 
Cudworth  (born  1617,  died  1684),  certain  universal  and 
absolute  ideas  exist  from  all  eternity  in  the  Divine  mind, 
from  which  the  human  intellect  emanates  ;  and,  there- 
fore, by  its  nature  possesses  these  ideas  antecedently  to 
experience.  They  remain  dormant,  it  is  true,  until  out- 
ward  objects  call  them  forth  ;  but  when  once  awakened, 
they  immediately  apply  themselves  to  things,  and  give 
tli.  m  a  significant  character,  which  in  themselves  they 
do  not  possess.  Cudworth's  chief  object  In  advancing 
this  theory  of  intellection,  wai  to  exempt  the  ideas  of 
right  and  wrong  from  the  arbitrary  and  relative  cha- 
racier  with  which  the  sensuous  doctrines  of  Hoboes 


invested  them.  Accordingly,  he  shows  that  no 
relation  of  human  will  or  pleasure  can  constitute  these 
ideas.  Positive  laws,  he  urges,  do  not  oblige  by  their 
mere  enactment,  but  by  virtue  of  the  natural  ideas  of 
justice  and  obligation  which  tbey  imply.  Neither  is  this 
idea  the  mere  creature  of  man's  reason,  for  this  does  but 
conceive  it,  and,  by  applying  its  unchangeable  standard 
to  actions  and  characters,  appreciates  and  judges  them. 
Lastly,  this  idea  is  simple  and  indefinable,  and  inseparably 
combined  with  that  of  obligation.  Hence  every  virtue 
assumes  the  character  of  a  duty,  and  is  as  unalterable 
as  good  itself.  ( Eternal  and  Immutable  Morality.) 

Price  (born  1723,  died  1791.)  ascribes  ail  simple  ideas 
to  two  faculties  —  sense  and  understanding.  The  Utter 
sees  things  as  they  are  ;  the  former  perceives  the  effects 
only  that  they  produce  on  the  sensuous  organiiation. 
The  ideas  of  the  understanding  consequently  express 
realities  which  are  independent  of  man,  whereas  those  of 

sensuous  organs  were  changed.  Now  the  question  of 
the  oltjeetivc  reality  and  immutability  of  the  ideas  of 
right  and  wrong  reduces  itself  to  the  inquiry  into  their 
origin.  According  to  Price,  they  belong  to  the  under- 
standing as  a  faculty  of  iutuitlon  or  immediate  power  of 

f perception,  distinct  from  the  understanding  as  a  reason  - 
ng  or  deductive  faculty.  The  doctrine  which  would 
assign  them  to  sensation  as  their  origin  has  its  source  in 
the  fact  that  the  moral  perceptions  are  invariably  at- 
tended w  ith  agreeable  or  disagreeable  emotions,  and  the 
exclusive  consideration  of  this  circumstance.  But  when 
men  declare  gratitude  to  be  a  virtue,  atid  ingratitude  a 
vice,  they  intend  to  signify  not  merely  that  they  produce 
emotions  in  their  own  minds,  but  that  they  are  naturally 
virtuous  and  vicious  in  themselves.  K  by  virtue  and 
g  more  be  meant  than  certain  mental  a  flee  - 
In  that  case,  our  moral  judgments  would  be 
and  the  same  act  might  with  equal  truth  be 

estimates,  and  all 
nature,  since 
things  as 

they  are,  could  see  In  them  neither  good  nor  evil.  More- 
over, In  this  case,  they  would  be  without  authority ;  for 
what  obligation  can  there  be  to  do  what  is  pleasing,  or  to 
forbear  what  is  displeasing  ?  But  these  ideas  are  both 
immutable  and  imperative :  they  are  Immutable,  since 
they  are  real  qualities  of  actions,  and  every  real  quality 
is  a  part  of  the  nature  of  things,  which  is  Immutable. 
God  may  destroy  the  things  themselves,  but  he  cannot 
cause  them  to  be  what  they  are  not.  After  establishing 
the  rational  origin  and  immutable  character  of  the  moral 
perceptions,  Price  proceeds  to  explain  the  manner  in 
which  they  are  apprehended  by  the  intuitive  reason.  As 
the  sight  of  an  event  suggests  the  idea  that  it  must  have 
taken  place  In  time,  and  thereby  we  arrive  at  the  idea  of 
duration,  in  the  same  way  certain  actions  of  free  and 
rational  agents  are  immediately  apprehended  to  be  good 
or  evil,  and  the  ideas  of  right  and  wrong  arise  in  the 
consciousness.  As  to  the  notions  of  moral  beauty  and 
these  we  ascribe  to  good  and  evil  actions  in 
le  pleasure  and  pain  which  accompany,  but  yet 
are  distinct  from  the  perception  of  right  and  wrong,  in 
contemplating  the  actions  and  affections  of  moral  agents, 
we  have  both  a  perception  of  the  understanding  and  a 
feeling  of  the  heart ;  the  latter  are  the  effects  of  the 
former,  and  partly  depeud  on  the  positive  constitution  of 
our  nature,  and  partly  on  the  essential  congrulty  of 
object  and  faculty.  The  former  are  wholly  inexplicable, 
and  the  only  account  we  can  give  of  them  is  —  such  is  our 
frame .  so  God  has  seen  tit  to  make  us.  But  there  are 
some  objects  and  ideas  which  have  a  natural  fitness  and 
unfitness  to  please  our  mind,  and  such  is  the  nature  of 
certain  actions  that  when  perceived  by  a  rational  being, 
there  roust  result  in  him  certain  emotions  and  affections. 
These  are  at  first  of  a  purely  intellectual  kind  ;  but,  as 
such,  they  are  too  weak  to  govern  and  actuate  mankind, 
and  they  are  therefore  combined  w  ith  a  stronger  excite- 
ment, and  we  arc  endowed  with  certain  special  Instincts 
which  impel  us  to  goodness,  and  by  means  of 
are  effectually  moved  towards  their 
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the  subject  of  the  most  conflicting  estimatt 
things  would  be  indifferent  in  their  own  na 
the  understanding,  which  alone  apprehends 


of'tht 


VIS. 

to  duty  or  obligation :  this  idea  is  so  intimately  aflM  t« 
that  or  good,  that  one  cannot  appear  without  the 
U  hi  i  gat  Ion  to  action  and  Tightness  to  action  are  pbttsb 
coincident  and  identical.    It  is  not  plainer  that  ftg-> 
implies  something  figured,  than  that  tightness  iaapii 
oughtuess.   Rewards  and  punishments  suppose  ic 
very  idea  moral  obligation,  and  are  founded  upon  ■ 
They  do  not  make  it,  but  enforce  it,  or  furnish  adaitv>>a 
motives  to  comply  with  it.    They  are  the  sanctums  •< 
virtue,  but  not  its  efficients.    The  ideas  of  good  art  I 
desert  are  equally  immediate  ;  for  they  are  re-ollr  aotfc  . 
less  than  a  species  of  the  ideas  of  right  and  sncr*. 
although  there  is  this  difference  in  them,  that  wt  * 
the  latter  are  properly  ascribed  to 
demerit  are  applicable  to  agent*  or 
immediate  approliation  of  r 


have  an 

happy,  and  discouraging  the  vicioi 
sequences.  The  conception  of  virtue  'is  totally  duc&d 
from  the  fact  that  virtue  is  a  source  of  pleasure  .  f<w  z 
one  thing  to  find  by  experience  that  the  tendency  %i 
virtue  is  to  the  happiness  of  the  world,  and  rice  to  r> 
misery,  and  another  to  conceive  that  virtue  is  by  a  nera- 
sary  truth  deserving  of  happiness.  Neither  does  ft  mat 
from  the  view  that  virtue  lis  of  public  utility  ;  for.  tm 
though  this  consideration  may  incline  us  to  wish  good  to 
the  virtuous,  yet  are  we  antecedently  moved  to  the  asm* 
wish  by  the  more  immediate  and  more  simple  cixunvr- 
ation  that  he  is  virtuous,  and  as  such,  without  any  ocae? 
consideration,  we  pronounce  him  deserving  of  honour 
Lastly.  Price  makes  liberty  and  intelligence  to  be  ~- 
sentlally  necessary  to  the  morality  of  the  agent.  ac4 
rightly  distinguishes  absolute  virtue,  which  is  to  art 
voluntarily  and  consciously  in  conformity  with  the  awrii 
laws,  from  practical  virtue,  or  acting  on  a  belief  of  gooi 
in  supposed  conformity  to  good.  ( J  *, 
Question*  and  Difficulties  in  More 
^  Stewart  (boriHTVJ.  died 

nature  of  good,  and  that  of  the  faculty  which 
and  judges  of  It.  With  respect  to  the  first,  he 
that  upon  observation  of  certain  actious  the  idea  of  f»< 
arises  in  the  mind.  This  idea  represents  a  certs-e 
quality  of  the  actions  themselves,  and  inherent  in  thcx 
like  the  primary  qualities  of  bodies,  and  therefor*'  amir. 
pendent  of  the  sensuous  percipient,  and  not,  like  t  » 
secondary  qualities,  mere  relations  between  us  and  \t* 
actions.  As  to  the  nature  of  these  qualities,  tiwy  ar? 
like  the  ideas  which  we  have  of  them,  perfectly  origicu> 
simple,  and  irreducible,  and  consequently  ind<*tuiafe>- 
He  further  shows,  after  Price,  that  it  is  impossible  to  ex- 
plain the  terms  good  and  evil  except  by  synonyms,  or  "s% 
substituting  for  the  ideas  which  they  represent  sow  tt 
the  circumstances  which  accompany  the  pervepuor.  si 
them.  As  to  the  second  question.  Stewart  argues  tin: 
good  being  a  simple  and  real  quality  in  actions,  it  is  im- 
possible to  refer  the  idea  of  it  to  any  faculty  which  is  wx 
a  source  of  original  ideas,  and  which  does  DM  a 
the  real  and  inherent  qualities  of  objects.  It  is.  i 
impossible  to  refer  it  to  a  sense.— si 
smell,  which  do  not  reveal  the  real 
only  the  effect  which  they  prodi* 
subject ;  nor  to  reason.  —  if  by  this  term  we  ut 
nothing  more  than  the  faculty  which  seises  the  relauros 
and  deductions  of  ideas  previously  established,  berau* 
the  idea  of  good  is  simple  and  original,  and  not  one  <d 
relation  and  consequence ;  but  if  by  sense  we  understand 
a  faculty  analogous  to  that  which  perceives  the  primary 
qualities  of  bodies  and  their  existence, — or  if  by  reason  »? 
mean  the  intuitive  undeistauding  which  furnishes  to* 
simple,  primary,  and  original  ideas  of  time,  space,  and 
causation, — then  the  ideas  of  good  and  evil  may  be  reserved 
to  either.  If  Stewart  inclines,  nevertheless,  to  (avossr  tar 
claims  of  reason,  he  jet  declares  the  question  to  be  a? 
important  when  once  it  has  been  admitted  that  good  std 
evil  are  simple  and  indefinable.  (Philosophy  of  i- 
Active  and  Moral  Powers.) 

In  this  exposition,  the  first  object  has  been  to  girr  • 
correct  and  impartial  view  of  the  several  theories  wbxb 
have  been  proposed  of  the  nature  of  virtue  and  of  ttw 
moral  perceptions.   Their  companiUve^meriu  bate  br- 

by  any  critical  estimate  by  the  writer  himself,  except  *< 
far  as  his  arrangement  of  the  subject-matter  ne*e>»*n.i 
implies  bis  own  opinion.  (Cf.  Hitter,  History  of  Amocn: 
Philosophy ;  Mackintosh,  Dissertation  on  Ethical  Philo- 
sophy; Schleierroacber,  Kntik  dcr  Ethik:  Jouttroy,  I)i  c* 
Xiaturel ;  Cousin,  Cours  de  Philosophic  Morale  j  and  is* 
articles  Ethics  and  Schsj.ling  in  this  work.) 

VIS  (  Lat.  force  or  power),  In  Mechanics,  is  sy- 
nonymous with  force.  The  term  is  chiefly  used  by  the 
older  writers,  and  is  applied  by  them  to  diver*  kinds  of 
forces  or  powers.  Thus,  pu  acccieratris,  accelerating 
force  ;  i  is  inertia?,  resistance ;  vis  mot r is,  moving  forcr. 
•\< .  Vis  mortua,  and  pis  wives,  are  terms  which  were 
used  by  Leibnits  and  his  followers ;  the  former  signi- 
fying a  pressure,  and  the  latter  the  force  of  a  body  in 
motion  estimated  by  the  distance  the  body  go**  to. 
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VISCOUNT.  VITAL  VESSELS. 

kbout  the  beginning  of  the  last  century,  a  keen  dispute  boon  regarded  a*  the  seat  of  vision  ;  but  this  opinion  w«t 
rose  among  mathematicians  with  respect  to  the  manner  long  ago  brought  into  doubt  by  the  accidental  discovery 
n  which  the  forces  indicated  by  those  terms  ought  to  be  of  Mariotte,  that  the  base  of  the  optic  nerve  i*  insensible 
stimated.  It  began  with  a  prize  essay  by  Jonn  Ber-  to  the  rays  of  light,  and  consequently  incapable  of  con- 
iouIU  on  the  "  Investigation  of  the  Laws  of  the  Com-  veying  to  the  brain  the  impression  of  vision.  But  the 
mmication  of  Motion,"  and  was  carried  on  for  many  retina,  being  only  the  extension  or  contraction  of  the 
ears  with  great  asperity.  The  question  was,  whether  optic  nerre.  Mariottc  inferred  that  if  the  former  were 
he  force  of  •  moving  body  U  proportional  to  the  the  true  seat  of  vision,  that  part  of  it  al  the  entrance  oi 
quare  of  the  velocity,  or  to  the  simple  power  only  of  the  nerve,  and  where  it  exists  in  the  greatest  quantity, 
he  velocity.  No  controversy,  says  rlayfair,  was  ever  and  where  precisely  vision  is  wanted,  ought  to  be  at 
arried  on  by  more  illustrious  disputants :  Maclaurtn,  j  least  as  sensible  to  the  raya  of  light  as  the  other  parts. 
Stirling,  Des'aguliers,  Jurin,  Clarke.  Mairan,  were  all  Mariotte,  therefore,  concluded  that  the  choroid  nut 
ngaged  on  the  one  side ;  and  on  the  opposite  were  Ber-  I  which  lies  immediately  below  the  retina,  and  lines  the 
loulli,  Herman.  Polenl,  S'Gravesandc,  Muschenbrock.  {  whole  bottom  of  the  eye  excepting  the  place  at  which 
The  dispute  was  taken  up  as  a  point  of  national  honour,  the  optic  nerve  Is  inserted,  is  the  real  seat  and  cause  or 
M-rraany,  Holland,  and  Italy  declared  for  the  vis  viva  ;  vision.  {Priestly  on  Vision,  Light,  and  Colours,  p.  722. ; 
'.ngland  stood  firm  for  the  old  doctrine  ;  and  France  was  or  Mutton',  Dictionary.)  The  opacity  of  the  choroid 
ivided  between  the  two  opinions.  (Dissertation  on  the  coat,  and  the  transparency  of  the  retina,  which  render  it 
^ro^rcss  of  Math,  and  Phys.  Science.  Ency.  Brit.)  The  an  unfit  pound  for  the  reception  of  images,  furnish  ar- 
ifterence  in  this  case,  as  iu  most  other  disputes  of  a  gumcnts  in  support  of  this  view  ;  and  an  Interesting  fact 
imilar  kind,  arose  from  the  parties  not  understanding  was  observed  by  Sir  D.  Brewster  which  points  to  the 
aeh  other.  W  hen  the  effect  of  a  body  in  motion  Is  mea-  tame  conclusion.  He  observed  that  in  young  persons 
ured  by  the  distance  to  which  it  goes,  the  effect  is  pro-  ,  the  choroid  coat,  which  is  generally  supposed  to  be  black, 
xortional  to  the  square  of  the  velocity  ;  If  measured  by  and  to  grow  fainter  by  age,  reflects  a  brilliant  crimson 
he  time  that  elapses  before  the  motion  is  destroyed  by  a  colour,  like  that  of  dogs  and  other  animals.  Hence,  if 
resistance  of  uniform  intensity,  it  is  as  the  velocity  j  the  retina  is  affected  by  rays  which  pass  through  it,  this 
imply.  Both  measures  may  be  considered  as  correct,  crimson  light,  which  must  necessarily  be  transmitted  by 
ml  they  are  not  Inconsistent  when  rightly  understood.  It,  ought  to  excite  the  sensation  of  crimson,  which  he 
I'lnujtitr'i  Sat.  Phil.  vol.  i.  p.  ft6.)  The  rii  viva,  con-  ;  found  not  to  be  the  case.  ("Optics,"  Cab.  Cyct. 
idered  as  a  power  residing  in  a  moving  body,  is  other-    p.  291.) 

kise  called  tutor  tut.   See  Force.  M.  Lchot,  a  French  writer,  has  recently  attempted  to 

VI'SCOUNT.  A  title  of  honour;  in  IU  original  slg-  |  prove  that  the  seat  of  vision  is  in  tho  vitreous  humour  . 
i location,  the  delegate  of  a  count  (vice-comet),  and  ap-  ,  and  that  Instead  of  teeing  a  flat  picture  of  objects,  we 
•lied  to  governors  of  towns  and  districts  under  the  au-  actually  see  an  linage  of  three  dimensions.  To  produce 
hority  of  that  officer.  In  England,  the  appellation  of  this  effect,  he  supposes  that  the  retina  sends  out  a  num- 
ice- comes,  or  viscounte,  in  Norman  French,  was  long  ber  of  small  nervous  filaments,  which  extend  into  the 
ited  to  designate  the  sheriff  of  a  county  (the  vicegerent  vitreous  humour,  and  convey  to  the  brain  the  impres- 
f  the  earl )  before  it  became  a  title  of  peerage.  It  is  the  sions  of  all  parts  of  the  Image.  ( Id.  p.  2V2.  For  further 
no,t  modern  of  English  honourt  in  the  Utter  tense ;  and  Information  on  this  tubject,  see  Jurist  Essay  on  Distinct 
vat  first  conferred  by  letter!  patent  on  John  I.ord  Beau-  and  Indistinct  Vision,  in  Smith's  (hdies  ;  liobins'  Tracts, 
nont,  and  the  heirs  male  of  his  body,  by  Henry  VI.  in  vol.ii.;  a  paper  On  Visum  by  Dr.  T.  Young,  Phil.  Trans. 
HO.    For  the  rank  of  the  viscount,  tee  1'rkceuency.       1793;  Horn  on  the  Seat  of  Vision,  8vo.  1813.)  Sec 

VISHNU.  One  of  the  three  principal  deities  of  the  Orrict. 
lindoo  mythology,  the  other  two  being  Brahma  and  VISION,  BEATI'FIC.  In  Theology.  Thedoctortof 
«iva.  He  it  commonly  called  the  Preserver,  the  other  the  church  distinguish  three  mannert  of  teeing  or  know  - 
wo  being  respectively  the  Creator  and  the  Destroyer.  Ing  God:  which  they  call,  I.  Abstractive  vision;  I.e. 
The  great  objects  of  his  providence  are  brought  about  through  the  consideration  of  his  attributes.  2.  Beatific 
»y  his  successive  incarnations  or  avatars,  in  which  he  I  or  intuitive  vision ;  that  which  the  faithful  enjoy  In  hea- 
iupeart  and  acts  on  earth.  Nine  of  these  have  taken  !  ven,  (1  Cor.  xiil.  12.)  The  belief  termed  Catholic  by  the 
•lace.  The  last  Is  tald  to  have  been  the  appearance  of  ,  Romanist*  it,  that  thit  vision  it  accorded  to  the  just,  who 
luddha,  which  is  supposed  by  some  learned  orientalists  ;  die  wiUV  jt  leaving  a  sin  tinexpiatod,  immediately  on 
o  have  taken  place  about  a.d.  1014  ;  and  hence  the  their  departure.  The  Greek  church  holds  that  they  do 
luddhlstt  reject  the  Vedas,  which  were  compiled  before  not  enjoy  it  until  after  the  general  resurrection.  This  is 
hat  event.  (See  Vantt.)  The  tenth  avatar  of  Vishnu  oneof  the  opinions  condemned  by  the  Couucil  of  Florence 
•  yet  to  take  place,  when  he  will  appear  on  a  white  in  1439 ;  and  lu  decision  it  confirmed  by  that  of  Trent, 
mrse,  with  a  biasing  scimitar,  for  the  everlasting  punish-  3.  The  third  kind  of  vision,  or  comprehension.  Is  that 
nent  of  the  wicked.  One  of  the  Incarnations  of  Vishnu  which  belongs  to  God,  who  alone  can  know  Himself  at 
"  the  celebrated  Juggernaut,  whose  temple  and  worship  ;  He  it.  Prophetic  vltion  it  only  the  knowledge  of  future 
mid  tuch  a  prominent  place  in  Indian  superstition.  On  [  or  distant  events,  given  by  inspiration, 
he  great  annual  festival  in  his  honour,  all  distinctions  or  VISITA'TION.  In  Ecclesiastical  Law,  the  Inspection 
attes  and  daises  are  forgotten,  and  even  on  that  occa-  i  by  the  bishop  of  the  several  parishes  in  hit  diocese  ;  or 
Ion  the  Brahmin ical  Hindoos  and  the  followers  of  by  an  archbishop  of  the  dioceses  In  hit  province.  By  the 
luddha  cease  their  religious  hostilities.  The  word  Jug.  |  ancient  canon  law  visitations  were  to  be  held  once  a 
frnaut  signifies  literally  Lord  qf  the  Universe ;  and  it  is  year,  and  by  the  personal  repairing  of  the  ordinary  to 
aid  that  on  the  day  he  expired,  Buddha  assumed  this  each  parish  ;  but  the  modern  practice,  which  appears  in 
ipivllation,  exclaiming,  "  0  Universe,  I  am  thy  Lord."     have  come  gradually  into  use,  owing  to  the  extent  of 

VI'SIBLE.  Capableof  being  seen.  Objects  are  visible  dioceses,  is  to  summon  the  clergy  from  several  parti  to 
»r  otherwise,  according  at  they  emit  or  reflect  a  sufil-  J  one  convenient  place.  The  timet  of  episcopal  visitations 
lent  quantity  of  light  to  make  a  sensible  impression  on  arc  now  usually  fixed  in  thit  country  about  Easter  and 
he  retina  of  the  eye.  According  to  Newton,  colour  It  1  Michaelmas.  By  Can.  60.  of  the  English  Church,  such 
be  proper  object  of  sight ;  the  visibility  of  an  object  visitation!  for  the  purpose  of  confirmation  must  be  trien- 
nu»t  therefore  depend  on  its  transmitting  to  the  eye  nial  at  least.  The  care  of  the  ancient  parochial  institutions 
ays  of  a  different  colour  from  those  which  proceed  from  has  by  degrees  devolved  on  the  archdeacons.  They  are 
he  surrounding  objects.  j  bound  to  tee  that  the  offices  of  the  church  are  duly  ad  - 

VI'SION.  In  Optica,  the  faculty  of  teeing.  Philo-  I  ministered;  to  keep  account  of  the  ornament*,  vest- 
•ophert  have  disputed  much  respecting  the  mean*  of  raents,  &c.  appertaining  to  the  churches  ;  to  examlno 
islon,  and  lu  seat  In  the  eye.  The  Platonistt  and  Stolct  into  the  ttatc  of  repair  of  parsonages,  churchyardt,  Ac. ; 
leld  vision  to  be  effected  by  the  emission  of  rays  out  of  and  to  receive  presentments  of  excesses  committed  by 
he  eyes.  The  Epicureans  supposed  vision  to  be  per-  ecclesiastical  persons.  Ecclesiastical  corporations,  inch 
brmed  by  the  emanation  of  images  or  corjwreal  species  as  conventual  bodies,  had  usually  their  special  visitors 
rom  objects  to  the  eye  ;  and  the  Peripatetics  differed  in  appointed  by  the  founder ;  at  It  the  case  at  present  with 
iplnion  from  the  Epicureans  by  supposing  the  species  colleges  In  our  universities,  hospitals,  &c. 
•eceived  by  the  eye  to  be  Incorporeal.  Modern  philo-  :  Visitation.  A  festival  of  the  Western  Church,  In 
.ophert  agree  in  referring  the  cause  of  vision  to  the  im-  honour  of  the  visit  of  the  Virgin  Mary  to  Elizabeth  ; 
iressiont  of  light  on  the  eye  ;  but  whether  this  itnpres-  tald  to  have  been  first  instituted  among  the  Franciscans 
•Ion  is  made  by  material  particle*  emanating  from  a  self-  by  Saint  Bonaventure,  general  of  that  order.  It  it  cele- 
uminout  body,  and  reflected  from  visible  objects,  or  by  brated  on  the  2d  July.  A  female  religious  order  was 
he  medium  of  a  fluid  of  great  elasticity  exciting  the  eye  founded  in  Savoy  in  1610  by  St.  Francit  de  Satis,  In 
»y  the  vibrations  communicated  to  it  by  the  luminous    honour  of  the  visitation. 

•  ■iv.  is  a  question  which  is  still  undetermined.  {See  j  VISUAL  ANGLE,  in  Optica,  it  the  angle  under 
Light.)  In  what  manner  the  eye,  or  the  particular  part  which  an  object  it  teen,  or  the  angle  formed  at  the  eye 
if  it  affected  by  the  light,  conveys  to  the  brain  the  1m-  by  the  rays  of  light  coming  from  the  extremities  of  the 
lresnions  It  receives  from  the  luminous  rays,  is  a  qucs-  j  object.  Visual  rays  are  the  linet  of  light  coming  from 
ion  which  philosophy  has  not  yet  solved,  and  will  pro-    an  object  to  the  eye. 

jably  never  be  able  to  tolvc.  VI'TAL  VESSELS.    A  name  given  by  Schulta  to 

Scat  of  Vision.  —  The  retina  or  the  eye.  on  which  an  '  certain  vessels  ramifying  in  all  directions  in  plants,  e»pe- 
nverted  Image  of  external  objects  it  formed,  ha*  usually  [  cully  near  the  surface,  and  conveying  latex,  which  that 
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VITELLUS. 


VOLTA-ELECTRIC  INDUCTION. 


physiologist  calls  a  vital 

•purer*  are  vital  vessels. 

VI  TE'LLUS.  In  Botany .  a  name  given  to  the  fleshy 
aac  that  ii  sometimes  present  in  seeds ;  interposed  be- 
tween the  albumen  and  the  embryo,  ami  enveloping  the 

ic  of  the  amnios. 

a  ea(f.)   A  disease  of  the 
hat 


latter.    It  is  the  enlarged 
VITILIGO.  (Lat. 

VI'TIS  (Celt.  gwld.  a  tree),  the  grape  vine,  is 
(tibtless  a  native  of  Asia  Minor,  althoui 


igh  Its  universal 

cultivation  renders  it  no  longer  possible  to  distinguish 
the  wild  from  the  domesticated  kinds.  It  is  the  type  of 
the  Vitaceous  order,  which  consists  of  plants  climbing 
by  tendrils,  and  producing  small  green  flowers,  succeeded 
by  succulent  fruit.  None  of  the  species  are,  however,  to 
be  compared  with  the  true  grape,  Vttis  rinifrta.  for  qua- 
lity ;  the  best  of  the  American  species  being  disagreeable 
to  the  taste,  and  some  of  the  order  even  acrid.   The  re- 

ftuted  varieties  of  grape  are  Innumerable,  if  we  are  to 
telieve  the  writers  on  the  subject ;  140k)  being  cultivated 
in  the  garden  of  the  Luxembourg  alone.  There  Is  no 
doubt,  however,  that  many  of  these  are  repetitions  of 
each  other.  When  the  pulp  is  fleshy  and  sweet,  and  the 
skin  thick,  raisins  are  prepared  from  the  fruit ;  and  when 
it  is  watery  and  less  sweet,  with  a  thin  skin,  grapes  are 
best  suited  for  wine.  The 
dried  berries  of  a 


VITREOUS  HUMOUR,  so  called  from  its  glassy 
ppcarance,  is  the  third  or  Interior  humour  of  the  eye, 
a  large  portion  of  the  eyeball,  and  greatly  vx- 


ceeding  in  quantity  the  aotteous  and  crystalline  humours 
together.  According  to  Sir  D.  Brewster,  the  refractive 
power  of  the  vitreous  humour  is  13394.   See  Orrici. 

VI'TRIFIED  WALLS  or  FORTIFICATIONS. 
Ancient  remains  discovered  in  Scotland,  constructed  of 
stones  piled  rudely  upon  one  another,  and  firmly  ce- 
mented together  by  some  matter  which  has  been  vitrified 
by  means  of  fire.  They  generally  surround  the  top  of 
some  steep  conical  hill.  They  have  been  discovered 
chiefly  in  the  Highlands,  but  also  in  Galloway.  The 
vitrification  is  mostly  external,  the  interior  of  the  walls 
being  a  mere  heap  of  loose  stones.  Daines  Harrington 
considered  the  vitrification  to  be  accidental,  but  his  ex- 
planation of  how  it  took  place  is  not  very  intelligible. 
( Archaiotogia,  vol.  vi.)  It  seems  more  reasonable  to  sup- 
that  the  art  was  derived  from  observation  of  the 
with  which  some  kinds  of  earth  containing  much 
ore  are  vitrified  by  fire,  and  that  the  process  was 
easy  by  the  quantities  of  wood  which  in  early 
days  covered  the  Highlands. 

VlTRI'NA.   (Lat.  vitrea,  glass.)   A  genus  of  fresh 


water  Gastropods  ;  so  called  from  the  extreme  thinness 
and  fragility  of  the  shell,  and  its  watery  green  appear- 
ance.   Vitrina  pellucida  and  VUr.  elongate  are  natives  of 


Great  Britain 

VI'TRIOL.  (Lat.  vitrum.g&u* ;  from  the  glassy  cha- 
racter of  its  crystals.)  This  term  is  applied  by  the  old 
writers  to  crystallised  sulphate  of  iron,  or  green  vitriol : 
sulphate  of  copper  and  sulphate  of  sine  were  afterwards 
called  blue  vitriol  and  white  vitriol.  See  laoN,  Corps*, 
Zinc 

VITRIOL,  OIL  OF.  The  old  name  of  sulphuric 
arid,  which  was  originally  obtained  by  distilling  green 
vitriol.   See  Sulphur. 

VIVA'CE.  (It.  lively.)  In  Music,  a  term  which, 
affixed  to  a  movement,  denotes  that  it  is  to  be  executed 
by  the  performer  In  a  lively  manner.  It  is  a  m 
tween  lat  go  and  allegro ;  but,  if  any  thing,  rather 
the  latter  than  the  former. 

VIVE'RRID.E.  (Lat.  viverra,  a  ferret.)  Civet 
tribe.  The  name  of  a  tribe  of  Carnivorous  Mammals,  of 
which  the  genus  Viverra  is  the  type.  The  characters 
are  three  premolars  above,  and  four  below  ;  two  tolerably 
large  tuberculate  molars  above,  one  tuberculate  and  one 
sectorial  molar  below  ;  the 
pill 

l!  1  \ v\ t\  Arid  pouch 

VI VI' PAROUS.  Vivipara.    (Lat.  vivus,  alive,  and 

Kio,  I  bring  forth.)  Those  animals  are  so  called  which 
ng  forth  their  young  developed  and  alive,  and  com- 
in  only  extricated  from  the  egg  coverings ;  as  all  the 
Mammalia,  which  were  hence  called  Zootoka  by  Aris- 
totle;  many  reptiles,  as  the  viper  or  "viviper;  some 
fishes,  and  numerous  invertebrate  animals.  In  Its  re- 
stricted sense,  the  term  signifies  that  mode  of  generation 
in  which  the  chorion,  or  external  tunic  of  the  ovum,  con- 
tracts a  vascular  adhesion  with  the  uterus  ;  and  hence 
only  the  Placental  Mammalia  are  truly  viviparous,  the 
rest  being  termed  ovi- viviparous. 

VIZIR.  ( In  Arabic  a  porter  ;  and,  by  a  singular  me- 
taphor, the  title  in  various  oriental  countries  of  a  mi- 
nister and  councillor  of  state.)  The  grand  khallfs  had 
their  viiirs,  who  attained  to  the  highest  rank  and  con- 
sideration In  their  states,  and  were  often  more  powerful 
than  their  masters ;  but  after  the  creation  of  the  o, 
l-'iOG 


ial  molar  below  ;  the  tongue  beset  with  firm  pa- 
claws  more  or  less  retracted  ;  a  large  anal  scetit- 
and  pouch. 


grace  vouchsafed  by  God  to  any  man  to  callui*  ass 
from  death  unto  life,  and  putting  him  into  the  w»r  u 


It  is  also 


dignity  of  Emir-ul-omrah  (commander  of  conrraaod^-i'. 
by  Khallf  Radhi,  the  older  title  lost  roach  of  its  coast, 
deration.  In  Turkey,  the  councillors  of  state  who  nt  is 
the  divan,  generally' eight  In  number,  are  styled  vtsin. 
and  the  chief  among  them  vixlr  axem.  rendered  Vr  a 
by  grand  visir,  which  is  the  highest  temporal 
in  the  empire. 
VOCA'TION. 

Use  wars! 

the  Holy  Spirt. 

by  which  persons  arc  supposed  to  be  initiated  into  tV 
clerical  order. 

VOICE.  The  sound  produced  by  the  vibration  of  sl* 
emitted  from  the  lungs  of  animals,  which  » itvaUae  * 
caused  by  an  organ  developed  In  the  wind- pip*.  eaJW 
the  "  larynx."  Mammals,  birds,  and  reptiles,  are  tat 
only  animals,  which,  according  to  the  above  defimmec. 
possess  a  voice;  but  many  species  of  other  cla«*^  f«> 
duce  peculiar  sounds,  by  which  the  individuals  are  at- 
tracted to  each  other,  or  express  their  wants  and  f*v  lines. 
A  true  organ  of  voice  includes  the  lungs,  bronchi,  trachej. 
larynx,  and  mouth.  The  most  essential  parts  are  t*& 
vibratile  chords  bounding  a  slit,  shaped  aperture,  cafes' 
the  "  glottis,"  and  this  may  be  situated  at  differ  cut  pats 
of  the  air-tube  in  different  animals  ;  the  portion  of  tt* 
tube  between  the  glottis  and  the  oral 
true  sonorous  instrument.  In 
the  glottis  is  situated  at  the  end  < 
communicates  with  the  f 
the  whole  trachea  becomes,  in  this  < 
instrument.  The  organ  of  voice  in  reptiles  cokmsu  e<  i 
simple  larynx,  without  an  epiglottis,  and  in  which  tbr 
glottis  is  merely  membranous,  not  provided  w  hh  fibroui 
vocal  chords.  Since  neither  fleshy  moveable  bps  r.  <■ 
soft  palate  exist  In  this  class,  the  voice  cannot  undergo 
any  farther  modification  after  its  formation  by  tlx  t.ijor*» 
larynx.  It  consequently  rarely  rises  beyond  a  hiss ;  and 
in  the  frog  tribe,  where  the  bones  or  gristles  of  the 
larynx  are  largest  and  most  complicated,  and  the 
membrane  of  the  glottis  is  best  develop 
only  a  more  or  leu  noisy  croak. 

In  mammals,  the  air  driven  by  the  muscle*  of  exptrarta 
from  the  lungs  through  the  trachea  strike*  against  Utr 
two  vibratile  "  vocal  chord*,"  which  bound  the  sides  of 
the  glottis  ;  and  a  voice  is  produced,  varying  in  diAVrret 
animals,  according  to  the  power  of  regulating  the  degre* 
of  tensions  of  the  chord*,  and  according  to  the  site  *ad 
shape,  and  various  complications  of  the 
of  the  pharynx,  of  the 
lips. 
The 

and  lips  enables  man  to  \ 
render  them  articulate,  and  adapted  to  express  the  ideas 
which  it  is  his  peculiar  privilege  to  form.  Although  ussat 
quadrupeds  possess  the  imitative  faculty,  and  can  N? 
taught  to  do  certain  tricks,  it  would  seem  that  the  physical 
condition  of  their  vocal  organs  is  an  insuperable  im- 
pediment to  their  imitation  of  the  human  speech. 

The  sacculi  or  membranous  pouches  which  communi- 
cate with  the  larynx  in  the  chimpanzee,  orang.  and  ssost 
other  quadrumanous  animals,  together  with  their  tbulcr 
and  more  confined  tongues  and  less  flexible  lips,  are  as- 
sumed to  constitute  the  impediments  to  speex  h  m  them  . 
but  it  may  be  doubted  whether  they  have  the  imitative 
faculty  for  sounds  possessed  by  the  parrot  or  starling  :  and 
in  respect  of  their  voluntary  application  of  their  vocal 
organs  to  speech,  the  absence  or  any  such  application  » 
accounted  for  by  presuming  that  they  have 
say. 

In  birds,  which  possess  the  i 
plicated  organ  of  voice,  i 
nigh  degree  of  Imitatlveni 

especially  In  the  parrot  and  crow^tribe,  of  an 

ordinary  voice.   *  t*  •  superadded  to  the 

VOIRE  DIRE.  (Norm.  Fr.  a  corruption  of  rrai  dirr. 
to  tpeah  the  truth.)  In  Law,  according  to  ancient  prac- 
tice, an  objection  to  the  competency  of  a  witness,  in  a 
trial  at  common  law,  could  only  be  taken  on  a  preSed- 
nary  examination,  in  which  the  witness  was  sworn  &> 
speak  the  truth,  and  then  examined  touching  his  interest 
in  the  subject  matter.  The  same  practice 
lowed  occasionally,  although  the  objection 
taken  when  it  arises  on  the  examination  In 
VOLATILE  ALKALI.  See  Ammoxi*. 
VOLCA'NO.  vcGkology. 
VOLTA-ELE'CTRIC  INDUCTION. 
duction,  as  applied  to  common  electricity  (c 
has  been  explained  under  the  word  ELBcraicrrv. 
vol ta-electr ic  induction,  we  mean  the  electricity  I 
induced  by  a  proximate  electric  current.  The  pnen 
thus  produced  were  discovered  by  Mr.  Faraday  in  1831 
(Philos.  Trttns.),  and  were  briefly  as  follows  :  -  A  long 
copper  wire  was  wound  In  the  form  of  a  spiral  round  a  ry- 


l-  st  V. 


Under  of  wood  ;  a  similar,  but  perfectly  separate  spiral, 
wat  then  wound  upon  toe  same  rod,  the  cods  of  each 
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VOLTAIC  ELECTRICITY. 

interpose*!  find  rlo«e  to  each  other,  but  nowhere  In  Into  It*  element*  by  the  electric  current.  See  Elec- 
-t  ;  the  extreme*  of  one  of  the  wire*  were  then  tbolyte. 
..nnected  with  the  galvanometer,  and  tho»e  of  the  other  I  Such,  then,  are  the  condition*  requisite  for  thU  evo- 
*Uh  a  voltaic  battery.  At  the  moment  of  making  the  luUon  of  electricity.  The  existence  of  the  electric 
•  t  with  Uie  battery,  a*  well  as  of  breaking  It,  the  current,  ami  it*  direction,  may  be  rendered  manifest  In 
Inflection  of  the  galvanometer  indicated  a  current  of  various  way* :  the  mo»t  *triking  is  perhaps  afforded  by 
uduced  electricity  in  the  proximate  spiral ;  but  In  the 
nterval,  that  l*.  whilst  the  current  of  electricity  was  con- 
i  tiuing  quietly  to  traverse,  no  deflection  took  place :  the 
nciuced  current  was  found  to  be  in  one  direction  upon 
fiaking  the  contact,  and  in  an  opposite  direction  upon 
breaking  It. 

VOLTAIC  ELECTRICITY.  The  phenomena  re- 
tilting  from  the  evolution  of  electricity  by  chemical 
ictlon,  as  manifested  by  that  important  instrument  of 
:lectro-chcmical  research  called  the  Voltaic  Battery, 
vre  usually  included  under  the  above  term.  Whenever 
•ubstances  act  chemically  upon  each  other,  their  electrical 
nates  are  disturbed  ;  but  the  electricity  thus  evolved,  is, 
in  ordinary  case*,  so  lost  and  dissipated  as  to  escape  ob- 
servation. It  may,  however,  be  rendered  manifest  by  the 
following  »imple  arrangements  :  —When  a  plate  of  pure 
cine  (or  of  common  sine  rubbed  over  or  amalgamated 


.  ith  mercury)  is  dipped  into  a  glass  of  very  dilute  sul 
phuric  acid,  little  or  no  action  is  observed  ;  nor  doe*  anj 
:  hiog  happen  when  a  similar  plate  of  silver  is  placed  In  the 


by  fig.  ») 


of  acid,  provided  the  metals  be  kept  apart 
But  if,  as  in  the  annexed  figure,  the 
tine  and  silver  be  brought  into  contact, 
at  their  extremities  out  of  the  liquid, 
the  water  is  decomposed;  its  oxygen 
combines  with  the  zinc  to  form  oxide  of 
sine,  which  Is  dissolved  by  the  acid  ;  and 
It*  hydrogen  passes  over  to  the  surface  of 
the  silver,  where  it  collects,  and  ulti- 
mately escapes  in  gaseous  globule*.  These 
phenomena  are  further  connected  with 
the  production  of  a  continuous  current 
of  electricity  passing /rows  the  sine  across 
the  water  to  the  silver,  and  again  from 
the  silver,  by  metallic  contact,  to  the  sine, 
In  the  direction  represented  by  the  darts.  It  is  not  neces- 
sary that  the  metals  should  be  connected  exactly  as  re- 
presented in  the  above  diagram  ;  but  it  is  necessary  to  the 
establishment  of  the  continuous  electric  current  that 
they  should  be  somewhere  in  contact,  or  at  least  con 
i levied  by  what  is  usually  termed  a  perfect 
By  modifying  (as  represented  In  the  margii 
the  preceding  arrangement,  so  that  the  met* 
between  the  plates  be  made  out  of  the  veasel,  namely,  at 
the  point  A,  the  electric  current  takes 
the  same  direction,  travelling  through 
the  liquid  from  the  zinc  or  generating 
plate  Z  to  the  conducting  puite  S,  ana 
through  the  wires  B  and  C  luck  again 
to  Z,  as  shown  by  the  darts.  Here 
agaiu  Z  Is  oxidized  and  dissolved,  and 
hydrogen  Is  liberated  upon  S ;  but  the 
moment  that  the  circuit  is  broken,  by 
parting  the  wires  at  A,  these  actions 
cease,    because  the  electric  current 
It  Is  evident  that  various  substances 
may  be  interposed  between  the  wires  at  A,  or  they  may 
Ik  Immersed  into  different  liquids ;  and  provided  these 
are  capable  of  transmitting  electricity,  the  current  will 
still  pass,  and  Its  phenomena  under  a  variety  of  cir- 
cumstances may  be  studied.   In  this  arrangement  the 
end  of  the  wire  B  is  the  emitting,  and  of  C  the  receiving 
point  or  pole  ;  hence  these  have  been  termed,  in  refer- 
ence to  the  common  electrical  machine,  the  positive 
and  negative  poles.   Mr.  Faraday,  with  a  view  of  avoid- 
ing certain  misapprehension*  to  which  these  terms  give 
rise,  calls  them  the  electrode* ;  the  positive  electrode  he 
further  terms  the  one  led  rode,  and  the  negative  the  cat- 
electrode.   See  A  nook. 

In  the  preceding  paragraph  it  has  been  assumed  that 
the  generating  metal  1*  zinc,  the  conducting  or  convey- 
ing metal  silver,  and  that  the  intermediate  liquid  is. 
diluU  sulphuric  acid.  A  number  of  other  metals  may  Iks 
substituted  for  the  above;  namely,  for  the  sine,  cad- 
mium for  instance,  or  iron  ;  and  for  the  silver,  platinum, 
gold,  or  copper.  Many  liquids  may  also  l>c  substituted 
lor  the  dilute  sulphuric  acid ;  the  requisite  condition 
being  that  one  of  the  metals  shall  be  chemically  acted 
on.  whilst  the  other  is  indifferent,  or  at  least  not  acted 
on  by  the  liquid  to  the  same  extent.  And  the  current  is 
always  in  the  direction  above  represented;  that  Is  to 
UT.  muses  front  the  metal  most  attacked  to  that  least 
the  communication  is  perfect  or  the 
In  the  above  cases  also  certain  forms  of 
e  excellent  conductors  of  electricity, 
for  the  conveying  metal,  or  passive 
of  the  arrangement.  Another  requisite  con- 
dition to  the  phenomena  properly  called  Voltaic  Is.  that 
the  Interposed  fluid  shall  conduct ;  and  further,  that  U 
shall  be  capable  of  that  fom^or  decs^fsoclUo 


ceases  to  flow. 


its  magnetic  effects,  as  exhibited  by  the  galvi 
See  Galvanometer  and  Electro- magnetism. 

The  quantity  of  electricity  generated  In  the  above  in- 
stances depends  chiefly  upon  the  superficial  extent  of  the 
metals  concerned,  and  upon  the  activity  of  the  liquid 
acting  upon  the  generating  metal ;  and  that  it  is  con- 
siderable, even  where  (mall  surfaces  and  weak  acids  are 
used,  is  manifest  by  the  violence  with  which  the  mag- 
netic needle  of  the  galvanometer  is  deflected.  But  in  the 
altove  described  arrangements,  the  intensity  of  the  elec- 
tricity is  very  feeble  ;  and  In  order  to  attain  this,  and  to 
give  the  current  that  apparent  Impetus  which  it  requires 
to  traverse  bad  conductors,  and  easily  to  effect  electro- 
chemical decompositions,  it  becomes  necessary  to  repeat 
the  metallic  alternations ;  or,  in  other  words,  to  employ  a 
properly  arranged  succession  of  generating,  conducting, 
and  electrolytic  substances.  This  leads  to  the  grand  dis- 
covery of  V  olta  ;  namely,  the  construction  of  the  Voltaic 
Pile  or  Battery. 

In  this  arrangement,  which,  like  the  simple  circles, 
admit*  of  Infinite  varieties,  the  metals  generally  used 
are  tine  on  the  one  hand,  and  copper  or  silver  or  pla- 
tinum on  the  other.  The  alternations  originally  adopted 
by  Volta,  and  which  are  quite  effectual,  were  sine, 
silver,  and  flannel  or  pasteboard  soaked  In  acid;  and 
these  were  repeated  according  to  the  effects  that  were 
to  be  obtained.  The  inconvenience  of  arrangement 
led  him,  however,  to  various  modifications  of  it ;  and, 
among  them,  to  that  represented  in  the  following  dia- 
n  (flg.3.),which  he  called  the  crown.qf  cups  (c 


dps  tassel),  and  which,  slightly  modified,  has  since  been 
very  generally  adopted.  The  flannel  Is  rejected,  and  In 
Its  place  a  cup  of  dilute  acid,  or  other  proper  electrolyte, 
is  substituted ;  so  that  each  silver  and  fine  plate  are  in 
metallic  communication,  though  in  separate  vessels  :  the 
arrangement  being  fine,  acid,  silver ;  line,  acid,  silver,  Ac. 
Here  the  direction  of  the  electric  current  is  f 
as  in  the  simple  circle,  namely,  from  the  zinc 
the  liquid  to  the  silver ;  but  In  this  form  of  the  | 
i  for  the  mere  convenience  of  carrying  on  the  i 
conducting  wire  connected  with  the  first  sine  plate 
a  supernumerary  silver  one  attached  to  It,  and  that  v 
I  the  last  sliver  plate  a  supernumerary  sine  plate ;  so  that 
much  confusion  has  arisen  in  regard  to  the  direction  of 
the  current  in  these  cases,  in  consequence  of  calling  what 
is  here  the  silver  extreme  the  negative  pole,  and  the 
sine  extreme  the  positive  pole  ;  whereas  it  i*  in  fact  the 
reverse,  and  the  circulation  of  the  current  goes  on 
through  the  electrodes  precisely  as  in  the  simple  circle. 
But  though  the  direction  of  the  current  is  the  same,  and 
the  absolute  quantity  of  travelling  or  circulating  elec- 
tricity not  increased,  the  case  as  regards  intensity  is  very 
different ;  and  with  numerous  aerie*  arranged  as  above 
we  obtain,  on  removing  the  electrodes  ( which  In  this  ex- 
periment ought  to  con«i*t  of  pointed  pieces  of  well- 
burned  boxwood  charcoal)  a  little  from  each  other,  a 
most  brilliant  and  continuous  current  of  fire,  luminous, 
so  that  the  eye  can  •carcely  endure  it,  and  capable  of 
overcoming  obstacles  and  traversing  conductors  and 
electrolytes  In  a  way  essentially  different  from  that  of 

•  even  with  all  these  energetic 
quantity  of  circulating  clec- 
ng  which  the  most  powerful 
frictibnal  machines  can  afford,  the  intensity  is  still  In- 
sufficient to  penetrate  a  thin  layer  of  card  or  paper,  or 
to  make  its  way  through  non-conducting  obstacle*,  as  it 
doe*  in  the  case  of  the  discharge  of  the  Ley  den  lar  or 
battery.  And  now,  if  the  hand*  be  well  moistened  with 
salt  and  water,  so  as  to  overcome  the  non-conducting 
tendency  of  the  cuticle,  and  the  body  be  made  part  of 
the  circuit,  an  extraordinary  and  unendurable  sensation 
Is  perceived,  which  is  in  fact  a  continuous  shock.  By 
the  same  mean*  wires  may  be  ignited,  metals  burned, 
combustible*  exploded,  magnet*  made,  and  galvanome- 
ters affected,  at  any  distance  from  the  pile,  provided 
the  conducting  communication  i*  perfect.  Thus  it  is 
that  this  pow  er  has  been  used  to  blast  rocks,  to  explode 
gunpowder  under  water,  and  to  communicate  telegraphic 
signs,  as  in  the  arrangement  of  Professor  Wheats  lone. 


the  simple  circuit.  Yet  even 
phenomena,  and  with  a  qua* 
triclty  far  beyond  any  thing  * 
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VOLTAIC  ELECTRICITY. 


and 

of  volute  appa- 
ooit  general  use, 
it  the  annexed  ( fig .  4 . ) ,  in 
which  the  plate*  are  at- 
tached, in  proper  order 
and  connection,  to  a  piece 
of  dry  wood,  ao  that  they 
may  at  once  be  plunged 
into   the  celLa  of  the 
porcelain    trough  over 
which  they  are  suspend- 
ed. Sometimes  aUo  plates 
of  tine  and  copper  sol- 
dcred  together  are  ce- 
mented into  a  wooden  trough  with  intervening  cells, 
when  required  for  action,  are  filled  with  proper 
i  shown  in  fig.  5.  ' 
(V) 


obtain  an  electric  current ;  for  if  only 
different  parts  of  which  are  differently  acted  ao  h*  :i 
acid  or  other  fluid,  electricity  will  be  evolved,  aecordtrr: 
the  same  law,  the  portion  of  the  metsvl  mu«  xcUd  . 
becoming  the  generating  element.  Thus,  a  curt  eat  h  es- 
tablished when  a  plate  of  clean  sine  and  one  of  axidu4 
or  corroded  sine  arc  used ;  or  even  w  ben  one  of  th*-  ptcn 
Is  of  cast  and  tbe  other  of  rolled  sine.  So  also  >  >»a  t 
stick  of  copper,  clean  at  one  end  and  corrodrd  at  rv 
other,  is  Immersed  in  dilute  nitric  arid,  an  electric  asrm 
Is  produced.  In  all  those  cases  the  surface  moat  nor:  :-. 
chemical  action  corresponds  to  the  zinc,  and  that  least  • 
to  the  silver  of  the  above  described  simple  circles. 

An  electric  current  is  also  manifested  wben  a  oar- 
plate  of  metal  of  uniform  surface  is  acted  on  by  t» 
Buhls  exerting  distinct  chemical  actions  upon  it-  'it  frr 
instance,  a  vessel  be  half  filled  w  ith  a  straw  •ohstsos  H 
sulphate  of  copper,  and  then  carefully  filled  rrp  *r - 
dilute  sulphuric  acid,  so  that  the  latter  may  lie  upas  !« 
not  mix  with  it. a  plate  of  iron  immersed  will  be  so  sex) 
on  jm  to  produce  an  electric  current ;  tbe  upper  part  >- 
coming  the  equivalent  of  the  sine,  and  tbe  lower  that  r 
thc  copper  in  the  simple  circle.  A  plate  of  oepprr  c= 
mersed  in  the  same  way  will  produce  a  similar  rftc 
and  metallic  copper  will  bedeposited  upon  ks  lone:  1 
(See  Faraday's  Researches,  I'hUosophseuU  " 


(6) 


/a 


ideation,  as  regards  the  arrangement  , 
of  the  plate*  of  tig.  4.,  introduced  I  ,  .  . 

by  Dr.  Wollaston.  is  represented   .   i  he  chemical  powers  of  the  electric  currents  prr-;3rH 

by  and  circulating  under  the  circumstances  abuse  6r 


C       e  c 


by  ur.  w  01  las  ton,  is  rej 
in  fig.  6. ;  in  which  the  copper 
plate,  instead  of  being  single,  hi 
doubled  over  the  sine  plate,  ac- 
tual contact  being  prevented  by 
wooden  cylinders  placed  between 

of  the 


I  /    them.    In  this  way  much  of 


culation. 

But  the  most  important  modification  of  this  instrument 
Is  that  suggested  by  Mr.  Daniell.  and  which  he  terms  "  a 
constant  battery."  In  all  the  preceding  arrangements  tbe 
electrical  power  is  liable  to  fiuctuatiou  ;  and  after  a 
time  various  causes  induce  such  a  falling  off  of  its  evo- 
lution as  to  render  them  inconvenient,  or  even  useless, 
where  continuous  or  regular  action  Is  required.  In 
Woliaston's  battery,  for  instance,  which  is  the  best 
of  them,  several  circumstances  combine  to  render  it 
inconstant  in  its  action  :  the  adhesion  of  hydrogen  to 
the  copper  plate,  and  the  precipitation  of  sine  upon 
it,  the  saturation  of  the  acid  by  oxide  of  sine,  and  the 
ocal  action  which  common  sine  induces,  are  perhaps 
the  principal  sources  of  the  above-mentioned  irregu- 
larity and  Inconstancy.  In  Mr.  Daniell  s  arrangement 
those  inconveniences  are  to  a  great  extent  obviated  ;  and 
although  it  is  more  complicated  than  the  preceding, 
its  constant  and  regular  action,  when  it  is  properly  con- 
structed, amply  repays  the  additional  trouble  and  ex- 
pense :  there  are,  indeed,  many  investigations  which  can 
scarcely  be  carried  on  without  it. 
The  annexed  diagram,  fig.  7.,  which  Is  Intended  to  re- 
present two  cells  of  the  constant 
battery,  may  perhaps  serve  to  illus- 
trate the  arrangement. 

C  C  are  cylindrical  vessels  of 
copper;  E  E  smaller  cylinders  or 
tubes  of  porous  earthenware  ;  Z  Z 
are  rods  of  amalgamated  zinc,  which 
ate  connected  by  the  wires  \V  \V 
with  tbe  next  copper  cylinder,  and 
so  on  in  succession.  The  |iorous 
tubes  are  filled  with  dilute  sul- 
phuric acid  (about  I  part  of  acid  to  8 
of  water)  ;  and  the  copper  cylinders 
arc  filled  with  a  strong  solution  of 
sulphate  of  copper,  also  acidulated  by  sulphuric  acid :  so 
that  the  acid  in  the  generating  cells  is  separated  from 
the  solution  of  sulphate  of  copper  ;  but  the  poro»ity  of  the 
tulies  allows  of  their  tveewnina  so  far  imbued  with  the 
acid  liquid  as  to  admit  of  the  passage  of  electricity,  the 
current  being  in  the  direction  of  the  darts.  At  the  same 
time  the  sulphate  of  sine  is  prevented  mixing  with  the 
sulphate  of  copper,  and  thus  all  precipitation  of  sine  upon 
the  copper  prevented;  while  at  the  same  time  the  hy- 
drogen evolved  in  the  copper  cells  or  cylinders  tends  to 
reduce  the  oxide  of  copper,  and  continuously  to  throw 
down  a  film  of  metallic  copper,  with  which  they  ultimately 
become  lined.  In  proportion  as  the  sulphate  of  copper 
is  decomposed  fresh  portions  of  that  salt  are  added,  and 
the  arid  in  the  generating  cells  requires  occasional  re- 
newal :  for  the  former  purpose  there  is  a  perforated  re- 
ceptacle or  colander  in  the  upper  part  of  the  copper  cell, 
which  is  kept  filled  with  crystals  of  sulphate  of  copper. 
( See  DaniclF s  Introduction  to  Chemical  J'hUosotihy, 
p.  433.) 

It  has  already  been  stated  that,  in  all  the  ordinary  forms 
of  the  voltaic  battery,  two  metals  and  an  acid  dissolved 
in  water  are  the  essential  elements.   But  it  is  by  no 


c 


(7.) 
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tailed  are,  to  a  certain  extent,  manifest  by  the  pheic.  » 
of  the  pile  itself;  but  they  are  more  esjwrially  lU'jatrstni 
by  interposing  different  substances  between  the  elec- 
trodes in  proper  vessels,  so  that  the  changes  which  tb*y 
suffer  in  the  axis  of  the  electric  current  may  be  sw 
conveniently  and  distinctly  observed.  Under  these  cir- 
cumstances, we  find  that  all  electrolytes  must,  to  a  err. 
tain  extent,  be  conductors;  and  that  the  ss 
different  states  may  either  be  or  n  >t  be  an 
according  as  it  has  or  has  not  a  power  of 
Thus  water  is  a  conductor  and  an  electrolyte ;  but  xr  » 
a  non-conductor,  and  therefore  unsuseerrtible  of  electro- 
lysis. So  also  nitre,  chloride,  iodide,  and  t.rom>Jr-  * 
silver,  and  many  other  salts,  require  to  be/assrsf  in  ordr- 
to  become  susceptible  of  electrolytic  action.  It  woj*** 
moreover  appear  probable,  from  Faraday's  re*earcfct, 
that  all  bodies  susceptible  of  true  or  primary  etectrob- 
tic  action  (electric  decomposition)  must  be  curnpe>izBJ» 
of  single  atoms,  or  equivalents  of  their  corapooer.y 
( proto- compounds ) :  thus  protochloride  and  protc»*©sLr.» 
of  tin  are  decomposed,  but  the  bichloride  ana  btntod«i? 
are  not.  Of  this  phenomenon  the  ultimate  can*«  re- 
quire* further  investigation.  The  principal  apsssrest 
exceptions  to  it  have  beecn  ranked  by  Faraday  saneg 
cases  of  secondary  decomposition.  Thus  when  cosawao 
sulphuric  acid,  or  oil  of  vitriol  (which  Is  a  compound  & 
I  atom  of  sulphur,  3  of  oxygen,  and  1  of  water,  or  taw 
ultimate  elements  of  which  are  1  atom  of  sulphur.  I  U 


hydrogen,  and  4  of  oxygeu),  is  subjected  to  tbe  elect  re- 
current, sulphur  and  hydrogen  appear  at  tbe  catbodr  ;*r 
negative  electrode),  and  oxygen  at  the  anode  (or  po»cn» 

sulphur  is 


electrode).    But  inthil 
cases  of  true  or  priinary 

sulphurets.  the  sulphur  is  evolved  at  the  anode. 

Not  only,  however,  are  the  ultimate  elements  of  binary 
compounds  thus  evolved  in  obedience  to  certain  unifo-a 
laws,  but  proximate  elements  are  also  similarly  srporit-! 
Thus  when  sulphate  of  soda,  nitrate  of  putasaa,  act 
other  neutral  salts,  are  subjected  in  aqueous  toiuUni  r> 
the  action  of  the  current,  the  respective  acid*  travel  » iti 
the  oxygen  to  the  anode,  and  the  alkalies,  oxide-*,  or  ba>r->. 
with  the  hydrogen  to  the  cathode.  Faraday  term*  sub- 
stances susceptible  of  Uicsc  transferences  sows,  and  those 
which  go  to  the  anode  antons  ;  those  to  the  cathode  es- 
tions :  thus  doing  aWay  with  the  less  definite  terms*  <l 
electro-negative  and  electropositive  bodies.  And  he  has 
drawn  up  the  following  table  of  simple  and 


Oxygen. 

Chlorine. 

Iodine. 

Bromine. 

Fluorine. 

Sulphur. 

Selenium. 

Cyanogen. 


Sulphuric  acid. 
Phosphoric  at  id. 
Carbonic  acid. 
Nitric  acid. 
Selenic  acid. 
Chloric  acid. 
Boracic  add. 

Acetic  acid. 
Tartaric 

Citric 


Hydrogen. 
Potassium. 


Nickel. 
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Barium. 


Silver. 
Platinum. 
Gold. 


Zinc. 
Tin. 

l>>ad.  Baryta. 
Iron.  Strontia. 
Copper.  Magnesia. 
Cadmium.  Alumina. 
Cerium.  Protoxide*  generally. 

Cobalt.  Vegeto-alkalies  generally. 

Analogy  leads  us  to  assume  that  all  elementary  bodies 
e  but  th^«  ha»  nc*  I*™  experimentally  Proved 

and  aluminum. 

VOLTA'METER.  (Ital.  toIU,  and  Or.  ^irpr,  a 
•Measure.)  An  instrument  contrived  by  Mr.  Faraday 
Tor  measuring  the  voltaic  electricity  parsing  through 
t.  and  which,  being  interposed  in  the  course  of  the 
urrent  used  in  any  particular  experiment,  serves  as  a 
■■>mparati*e  standard  of  effect,  or  as  a  positive  measurer 
_>f  the  electricity. 

The  indicating  body  used  in  this  instrument  it  water 
acidulated  by  sulphuric  acid.  The  electrodes  are  plates 
•f  platinum  ;  and  the  quantity  of  electricity  which  baa 
passed  U  indicated  by  the  quantity  of  the  mixed  gases 
[oxygen  and  hydrogen,  resulting  from  the  decomposition 
of  tfie  water)  evolved,  or,  in  other  words,  by  the  weight 
of  water  decomposed.  When  the  quantity  of  evolved 
gases  is  small,  the  voltameter  represented  lit  the  margin  | 
is  a  good  form :  a  is  a  graduated  straight 
tube  closed  at  the  upper  end,  and  including 
two  platinum  electrodes,  connected  with 
the  external  wires  ft  ft.  This  tube  is  fitted 
by  grinding  into  one  mouth  of  the  double, 
necked  bottle  containing  the  acidulated 
water,  and  is  filled  by  inclining  it ;  so  that 
when  an  electric  current  is  passed  through 
it  the  gases  evolved  collect  In  the  upper 
part  of  the  tube  and  displace  the  dilute 
acid,  the  stopper  c  being  left  open.  When 
the  graduated  part  of  the  tube  is  filled 
with  the  mixed  gases  the  electric  current 
may  be  broken  by  removing  the  wires  con* 
nected  with  ft  ft,  the  stopper  c  replaced, 
and  the  meter-tube  refilled  by  inclining 
the  instrument ;  a  second  measure  of  the 

Jases  Is 
so  on. 


are  to  be 
measured,  as  In  cases 
where  the  current  is  left 
continuous  for  several 
hours  or  days,  a  volta- 
meter in  the  form  of  a 
small  retort  may  be  used, 
set  up  In  tbe  block  or 
foot  a,  and  the  evolved 
gases  will  then  pass  by 
the  tube  ft  into  the  com- 


si  i  wis    sriicuuiwssv     »  ■  "uijii, 

s  received  Into  a  graduated  Jar  and 
the  projecting  wires  by  which  com- 
with  the  platinum  electrodes, 
id  similar  forms  of  apparatus  for  the 


they  may  be 
c  c  arc 
tnunication  is  made 

In  using  these  and  similar  forms  of  apparatus 
electro-chemical  decomposition  of  water,  great  care 
be  taken  that  the  electrodes  arc  kept  continually  covered 
by  the  water,  and  that  their  ends  are  never  exposed  to 
the  mixed  gases  In  the  tube  ;  for  In  that  case  they  would 
be  apt  to  become  heated,  and  even  incandescent,  in  con- 
sequence of  the  peculiar  action  of  clean  platinum  on  a 
mixture  of  hydrogen  and  oxygen,  and  in  such  a  case  an 
explosion  might  ensue.  In  these  voltameters  the  contact 
of  the  electrodes  is  prevented  by  inserting  between  them 
a  small  piece  of  glass  tube. 

VO'LTATYPE,  or  ELECTROTYPE.  It  has  been 
stated  under  the  article  on  Voltaic  Electricity,  that 
when  metallic  solutions  are  subjected  to  the  transmission 
of  tbe  electric  current,  the  metallic  oxides  which  they  hold 
are  in  certain  cases  decomposed  ;  so  that  the  metal  in  its 
pure  state  is  deposited  upon  the  cathode,  or  upon  w" 
usually  termed  tbe  negative  electrode.    In  these 

is  usually  a  secondary  effect, 
i  of  ahe  hydrogen  evolved  at  tho 
upon  the  oxide  of  the  metal.  A  good  illustra- 
tive experiment  of  this  metallic  precipitation  consists  in 
plunging  two  pieces  of  clean  platinum  into  a  solution  of 
sulphate  of  copper :  nothing  happens.  But  If  the  electric 
current  be  transmitted  through  the  solution,  so  that 
these  platinum  plates  may  form  the  electrodes,  copper 
is  immediately  precipitated  upon  the  catelectrode  or 
negative  surface,  the  positive  surface  or  anelectrode  re- 
clean.  It  tbe  current  be  now  reversed,  the  cop- 


VOLT  A  TYPE. 

per  will  be  removed  from  the  platinum  plate  upon  which 
It  had  just  been  deposited,  and  will  be  transmitted  to  the 
clean  plate ;  and  thus  by  reversing  the  direction  of  the 
electric  current,  the  copper  may  be  sent  backwards  and 
forwards,  it  always  being  deposited  upon  the  negative 
pole,  or,  in  other  words,  upon  that  surface  by  which  the 
electric  current  leaves  the  electrolyte.  A  solution  of 
sulphate  of  copper  Is  particularly  well  adapted  to  this  ex- 
periment, especially  If  it  be  slightly  acidulated  by  sul- 
phuric acid,  Inasmuch  as  it  deposits  the  copper  in  a 
clean  metallic  state ;  and  by  a  continuance  of  the  electric 
current,  and  keeping  up  tne  strength  of  the  solution  by 
the  occasional  addition  of  fresh  portions  of  the  salt  of 
copper,  the  metallic  film  upon  the  cathode  may  be  ob- 
tained of  any  required  thickness,  and  may  afterwards  be 
peeled  off  the  platinum  surface.  The  texture  of  the  depo- 
sited copper  varies  with  the  power  employed  and  with  the 
temperature  and  strength  of  the  solution  ;  so  that  It  may 
beobtained  hard,  brittle,  and  crysftsJUaft,  or  malleable 

the  ma- 
power,  or 
moderately  strong 
of  sulphate  of  copper,  and  a  tem- 
perature not  below  60°  or  70°,  are  the  circumstances 
under  which  the  best  deposit  of  copper  is  usually  ob- 
tained for  the  purposes  to  which  this  process  is  commonly 
applied. 

When  the  negative  pole  or  cathode,  instead  of  being,  as 
above  represented,  a  plane  surface  of  platinum ,  is  irregular, 
or  worked  into  a  pattern,  or  a  medal  or  coin  for  instance, 
an  exact  impression  of  the  irregularities  of  surface,  or  of 
the  device  upon  the  medal  or  coin,  may  be  taken  off  on 
the  precipitated  copper;  and  to  copies  or  plates  of  this  kind 
tbe  term  mltatype,  or  electrotype,  has  been  more  parti- 
cularly applied.  Gold,  silver,  and  other  metals  may.  by 
proper  management,  be  substituted  for  copper,  and  thus 
a  variety  of  voltatypes  may  lie  obtained  ;  or,  if  the  pre- 
cipitated metal  lie  left  upon  the  surface  on  which  it  is 
thrown  down,  gilding,  silvering,  and  coppering  may  be 


~~  ••«•»•,  unmr,  .tun   1 1  j  M.iumi-,  or  n 

and  tough,  or  even  pulverulent,  according  to 
nagement  of  the  operator.    A  low  electric  pi 
rather  a  current  of  low  Intensity,  a  modcratel 


extensively  and  beautifully  effc 
art  of  plating  has  arisen  also 


mical 


out  of 


We  shall  now  proceed  briefly  to  point  out  the  mani- 
pulation In  a  few  of  the  principal  applications  of  this 
new  art,  and  to  describe  the  apparatus  commonly  em- 
ployed ;  illustrating  the  subject,  in  the  first  instance,  by 
one  of  the  simplest  cases,  in  which  we  will  suppose  that 
an  impression  in  copper  is  to  be  obtained  from  a  copper 
medal,  which,  being  m  relief,  will  of  course  yield  an 


Impression  in  indent:  the 
copy  will  be  an  intaglio. 

The  medal  Is  first  slung  In  a  loop  of  annealed  copper 
wire,  so  that  it  may  be  conveniently  suspended  and  l 
electro-negative  In  the  metallic  solution  ;  the  fo 
simple  voltaic  arrangements  may  then  be  used. 
A  is  a  glass  cylinder  (a  common  lamp-glass  answers 
tbe  purpose),  closed  at  bottom 
with  a  piecc-of  bladder,  or  with  a 
plug  of  plaster  of  Paris,  and  filled 
with  dilute  sulphuric  acid  (1  of 
acid  to  8  of  water  by  measure) ; 
Z  is  a  piece  of  line  Immersed  in 

nearly  filled  with  a  strong  solution 
of  sulphate  of  copper,  acidulated 
by  the  addition  of  about  a  tenth 
part  of  sulphuric  acid.  In  this 
arrangement,  the  acid  in  the  ge- 
nerating cell  is  prevented  mixing 
with  the  solution  in  the  jar  by  the 
diaphragm  of  bladder  or  plaster; 
which,  however,  when  thoroughly 
wetted,  suffers  the  electric  current 
to  pass  from  the  line  to  the  medal 
(or  negative  pole),  and  so  through 
the  wire.  In  the  direction  of  the  darts,  back  to  the  sine. 
In  this  way  a  film  of  metallic  copper  is  gradually  thrown 
down  upon  M,  which  goes  on  Increasing,  ana  which, 
when  It  1*  sufficiently  thick  (perhaps  in  M  or  30  hours), 
the  wire  with  Z  and  M  at  Its  ends  Is  lifted  out ;  and  by 
the  point  of  a  knife  carefully  applied,  and  aided,  if  ne- 
cessary, by  a  file,  the  deposited  copper  is  pulled  off  of  M, 
of  which  it  presents  a  faithful  and  minute  copy  or  im- 
pression. To  prevent  the  deposition  of  copper  upon 
the  edges,  and  upon  the  reverse  of  the  medal,  those  jtarts 
should  be  covered  with  a  varnish  not  acted  upon  by  the 
solution  ;  and  the  connecting  wire  should  also  be  simi- 
larly varnished,  to  prevent  its  receiving  an  unnecessary 
inc  rustation  of  copper.  In  this  way.  by  careful  manage- 
ment, any  number  of  impressions  may  be  taken  from 
either  side  of  a  medal  without  materially  injuring  the 
original;  and  for  the  medal  any  other  Metallic  plate 
may  be  substituted,  provided  its  dimensions  and  weight 
be  not  such  as  to  render  it  inadmissible  or  inconvenient 
in  this  form  of  apparatus. 
But  it  often  happvns  that  the  article  to  be  voltatypcd, 
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VOLTATYPE. 

as  tli  it  process  is  now  called,  it  not  a  conductor  of  elec- 
tricity ;  as.for  instance  ,a  seal, or  sulphur  or  wax  impression , 
or  a  platter  cast  of  a  medal  or  coin.  In  these  cases  the 
surface  Is  carefully  coTered  by  a  film  of  the  purest  plum- 
bago, or  black  lead,  which  is  appli««d  by  a  soft  brush, 
and  which,  being  a  good  conductor  of  electricity,  renders 
the  surface  equivalent  to  that  of  a  metal,  care  being  at  the 

tact  w?th  the^hi^ 

be  nowhere  intercepted  by  a  non-conductor.  Where 
the  material  of  the  cast  is  porous,  or  permeable  to  water, 
it  must  be  imbued  with  melted  wax  or  oil,  or  some  kind 
of  fatty  matter  ;  where  plaster  casts  are  used,  melted 
spermaceti  answers  best :  the  surface  to  be  voltatyped  is 
then  carefully  blackleaded.  and  the  process  carried  on  as 
above.  The  use  of  black  lead,  soextremely  convenient  in 
these  and  a  number  uf  similar  caves,  was  first  suggested 
by  Mr.  Robert  Murray,  and  communicated  by  him  to  the 
Society  of  Arts,  who  awarded  a  medal  for  the  invention. 

In  the  case  of  seals,  coins,  and  other  small  articles,  a 
number  of  them  may  be  put  in  process  at  once  by  the 
following  modification  of  the  above  described  apparatus. 
A  is  a  jar  tilled  with  a  saturated  and  slightly  acid  solution 
of  sulphate  of  copper ;  B  is  a  porous 
earthenware  cylinder,  similar  to 
those  used  in  Daniell's  constant  bat- 
tery, filled  with  dilute  sulphuric  acid. 
The  articles  to  be  coated  with  cop|«er 
are  prepared  as  above  described,  and 
to  copper  wires  having  a 

the  porous 
being  in  the  acid,  and 
the  coin  or  seal  in  the  cupreous  so- 
lution, the  process  goes  on  until  the 
voltatype  is  perfect. 

When  a  number  of  articles  of  dif- 
ferent sites  are  to  be  voltatyped,  the  following  is  the 
preferable  arrangement,  and  is  that  which  is  generally 
used  where  the  process  is  employed  upon  a  large  scale  ; 
as  in  preparing  voltatypes  from  wood-cuts,  copper-plates, 
»*ts,  Ac. 


VOMITORIA. 


A  is  a  trough  of  any  required  dimensions,  made  of  slate 


or  wood,  and  filled  with  a  proper  solution  or sulp"hate  of 
copper ;  C  is  a  copper-plate  immersed  in  the  trough,  and 
forming  the  positive  electrode  of  the  constant  battery  H 
(of  which  one  cell  only  is  here  repre«cntcd.  but  of  w  hich 
two  or  more  may  be  employed  as  required) ;  D  D  is  a 
copper  rod  forming  the  negative  electrode,  to  which  the 
articles  to  be  coated  with  copper  are  suspended  by  copper 
wires.  These  several  articles,  previously  properly  pre- 
pared by  the  means  above  described,  arc  retained  in  the 
circuit  till  adequately  coated  by  copper.  In  this  form  of 
apparatus  it  is  not  necessary  to  provide  against  the  impo- 
verishment of  the  cupreous  solution ;  for  in  proportion  to 
the  quantity  of  copper  deposited  upon  the  moulds  Is  that 
which  is  taken  up  from  the  plate  0,  and  when  this  plate 
Is  so  far  dissolved  as  no  longer  to  form  an  effective  elec- 
trode it  must  be  replaced  by  another. 

are  to  be  employed,  proper  solu- 
for  the  purpisc,  and  the  electric 


accordingly  :  the  weakest  power,  con- 
sistent with  the  precipitation  of  the  metal  and  the  non- 
evolution  of  hydrogen  at  the  negative  electrode,  is  that 
which  is  generally  to  be  preferred.  For  gilding  copper 
or  silver,  the  solution  which  is  generally  employed  is  a 
double  cyanide  of  gold  and  potassium :  it  is  made  by 
dissolving  about  GO  grains  of  sulphuret  or  of  oxide  of 
gold  in  a  pint  of  a  solution  of  cyanide  of  potassium  con- 
taining 1  part  of  the  cyanide  to  10  of  water.  The  sul- 
phuret of  gold  is  prepared  by  precipitating  a  solution  of 
percbloridc  of  gold  by  sulphuret  of  potassium,  and 
washing  the  precipitate  with  hot  water:  the  oxide  of 
gold  mar  be  similarly  prepared  by  precipitating  the  so-  | 
hit  ion  or  the  chloride  by  carbonate  of  potassa  at  a  boiling 
heat.  With  this  solution  silver  and  copper  may  be 
effectively  gilded,  and  the  thickness  of  the  coat  of  gold 
may  be  carried  to  any  required  extent.  If  it  be  desired 
to  gild  the  inside  or  a  silver  vessel,  tho  vessel  maybe 
filled  with  the  gilding  so- 
with  the  negative 
1310 


mersed  Into  the  centre  of  the  soli 
stituting  the  positive  electrode. 

For  covering  or  plating  articles  with  silver,  a  solu- 
tion of  60  grains  of  chloride  or  of  oxide  of  silver  fa  i 
pint  of  the  solution  of  cyanide  of  potassium  of  n» 
above  slated  Is  to  be  used. 


a  plate  of 


gative 
positive 


which  is  to  receive  the  deposit  is  made  the  r*- 
aiectrodc,  and  a  plate  of  silver  may  be  uses]  sa  u< 
e  electrode.  Here,  as  in  the  case  of  gold.  - 
may  be  carried  to  any  extent, 
the  silver  has  been  abraded  b 


be  replated. 

In  all  cases  where  silver  or  gold  is  to  be  thwt  v-i- 
taically  deposited  so  as  to  give  a  durable  adhei  - 
coating,  the  receiving  surfaces  must  be  perfectly  cktr. 
hence  the  necessity  of  dipping  them  la  trie  first  mstacn 
Into  warm  aquafortis  ( or  nitric  arid  diluted  with  lim 
or  four  parts  of  water),  and  then  washing  thee  *  > 
large  quantity  of  pure  water,  previously  to  putting  tir- 
into  the  solution  :  it  is  also  generally  right  to  snake  f  * 
connection  with  the  battery,  and  immerse  the  p>*w; 
pole,  previous  to  putting  the  article  into  tb*  deposit!;; 
liquid.  Messrs.  Elkington  of  Birmingham,  who  ks>r 
patented  these  operations,  have  produced  a  number  ■■; 
beautiful  specimens  both  of  gilding  and 

arts.         *  **P 

Mr.  Palmer  of  London  has 
applications  of  these  precipitations  to  the  purposes  u 
the  fine  arts,  in  voltatyping  the 
executed  by  the  first  artists.    In  tl 
and  dexterity  are  required  in  th« 
the  results  are  thi 

is  of 

relief,  and  serves  as  a  mnti  is,  from  which  any  number  <rf 
impressions  in  indent  (or  fac  similes  of  the  orires. 
plate)  may  be  obtained  Mr.  Palmer  has  also  invecte.1 
various  modifications  of  the  process,  full  descriptions  < 
which  would  be  inconsistent  with  our  present  vty 
but  which  promise  to  render  it  much  more  extenstvr 
subservient  to  the  purposes  of  the  fine  and  usefiJ  arti 
Messrs.  lie  la  Rue  have  also  carried  these  processes  t  < 
great  perfection,  and  have  extensively  multiplied  tz  -  : 
applications  to  various  purposes  of  ornamental  prior  ?r 
( See  the  article  Voltaic  Electricity  in  this  Dietiosn-' 
Also  Mr.  Smce's  Element!  of  Electro-  M< 
platinised  silver  battery  is 
preceding  operations.) 

VO'LTI.  {It.  turn.)  In 
the  leaf  is  to  be  turned  over. 

VO'LUME.  ( Lat.  volumen,  from 
book.   Thus  a  library  is  said  to  consist  of  i 
sand  volumes,  and  a  long  work  is  divided  I 
volumes.  Every 

logic  boo?taone  of  our 
is  derived.  It  should  seem  that  the  oJUs  (in  the  1 
of  divisions  of  the  subject)  of  ancient  works  were  ori- 
ginally actual  volumes  ;  so  that  the  History  of  Herodot-i 
or  Jltad  of  Homer  consisted  of  as  many  volumes,  is  or- 
dinary writing,  as  books.  The  French  word  tame  (so- 
nifying, properly,  a  tingle  volume  of  a  work  coetaiao.' 
more  ttuui  one)  it  derived  from  the  Greek  —/—*-.  to  f>- 
or  n't  mi, 

VOLU'TA.  (Lat.  voluta,  a  wreath.)  A  aact 
applied  by  Linnaeus  to  a  genus  of  the  f'ermmes  Tr  starts. 
including  those  which  have  a  univalve  spiral  shell,  siu 
an  aperture  without  a  beak,  and  somewhat  effuse  .  ax*!  l 
columella  twisted  or  plaited,  generally  without  lips  or 
perforation.  The  Mollu*ca  thus  characterised  furrz  x 
family  in  the  Buccinoid  tribe  of  the  Pcetiiifbrsnrhiate 
Gastropods  of  Cuvier's  system,  and  are  distributed  into 
the  following  subgenera:— Ultra,  Brug.;  FWrcrui,  Late  ; 
Voluta  proper  ;  LynMum,  Montf. ;  aimrfnucUa,  Lam.  , 


Ivo,  /  rsJ  )  I 
f  so  mar.;  thoc 


iiionu.;  Margnu-Ua.  Lsj 
CoiombcUa,  Lam. ;  Mitra.  Lam. ;  CanceUaria,  Lam. 
VO'LUTE.   (Lat.  volvo.  I  roil. 


the  spiral  scroll 
the  Ionic  order. 


I)    In  A 
on  each  side  to  th 
Corinthian  and 


arc  also  decorated  with  volutes  ;  but  their  character  k 
different,  their  site  smaller,  and  they  are  always  diago- 
nally placed.    In  the  Corinthian  order  they  axe  *or. 


numerous,  and  in  the  Composite  they  are  larger  than  is 
the  Corinthian. 

VCPLVA,  or  WRAPPER.  A  term  used  In  describing 
fungi  to  denote  the  involucrum-like  base  of  the  %iv, 
of  Agaric**,   it  was  originally  the  bag  enveloping  the 
whole  plant,  but  was  left  at  the  foot  of  the  stipes  when 
the  plant  elongated  and  bursj  through  It. 

VO'LVULUS.  (Lat.  solvere,  to  roil  up.  because  it 
was  supposed  to  arise  from  twisting  of  the  intestines.) 
See  Iliac  Passion. 

VO'MICA.  (Lat.  vomo,  I  spit  up.)  An  abscess  cf 
the  lungs. 

VOMITO'RIA.  (Lat.  vomo.)  In  Architecture,  the 
openings,  gates,  or  doors,  in  the  ancient  theatres 
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VORTEX. 

VO'RTEX.  (Lat.)  An  eddy  or  whirlpool ;  a  body  of 
rater  running  rapidly  round  and  forming  a  cavity  In  the 
Diddle,  Into  which  floating  bodies  are  drawn.  The  term  if 
1U0  applied  to  whirlwind.  In  the  Cartesian  phi 
rortex  signifies  a  collection  of  material  particles, 
i  fluid  or  ether,  endowed  with  a  rapid  rotatory  motion 
ibout  an  axis.  By  means  of  this  hypothesis,  and  the 
eceived  doctrine  of  centrifugal  forces,  a  plausible  ex- 
planation may  be  given  of  the  motion  of  the  planets, 
shich  move  nearly  in  the  same  plane  ;  but  the  motions 
>f  the  comets  which  traverse  the  heavens  In  all  direc- 
ions  are  inexplicable,  and  in  fact  are  inconsistent  with 
be  hypothesis.  Descartes,  nevertheless,  had  the  merit 
>f  attempting  to  show  how  the  universe  might  hare  as- 
timed  its  present  form  and  be  preserved  on  merhanlcal 
>rinciples.  For  an  explanation  of  the  system  of  vortices, 
in*  Maclamrin's  Account  of  Sewton's  Philosophical  Dis- 
weries. 

VO'RTICEL,  Forticella.  (Lat.  vortex,  a  whirlpool.) 
The  generic  name  of  certain  pedicellate  Wheel  Animal- 
■ules,  which  are  provided  with  vibratile  organs  at  their 
interior  extremity,  whose  apparently  rotatory  actions 
mxitice  little  whirlpools  in  their  vicinity,  and  thus 
ttrart  the  particle*  of  food. 

VO'TlvfeT  (Lat.  votum,  «nr.)  In  Num 
ive  medals  are  such  as  were  struck  in  grateful 
nnration  of  any  auspicious  event,  such  as  the  recovery 
rorn  sickness  of  a  prince,  Ac. ;  especially  those  of  the 
toman  emperors,  struck  every  five,  ten,  or  twenty  years, 
1U  which  the  public  vows  on  their  behalf  are  recorded. 
The  custom  is  said  to  have  originated  in  the  repeated 
ontinuanceof  Augustus  in  his  high  offices  at  the  prayers 
>f  the  people.  A  votive  tablet,  picture,  &c,  is  one  dedi- 
ated  in  consequence  of  the  vow  of  a  worshipper  ;  in 
tactical  Europe  to  some  deity,  in  modern  Roman  Ca- 
hedic  countries  to  saints. 

VOU'SSOIRS,  In  Bridges,  are  the  stones  which  Im- 
nediately  form  the  arch,  being  of  the  shape  of  a  trun- 
ated  wedge.  Their  under  sides  form  the  intrados  or 
offitt.  The  length  of  the  middle  voussoir,  or  keystone, 
>ught  to  be  about  1-1 6th  or  l-16th  of  the  span,  and  the 
est  should  increase  all  the  way^down  to  the  imposts. 
Their  joints  should  be  cut  perpendicular  to  the  curve  of 
he  intrados  ;  consequently  the  angle  of  the  sides  Is  de- 
ermlned  by  the  curvature-   (Hutton's  Tractt,  vol.  i.) 

VOW.  (Lat.  voveo,  7  rose.)  A  promise  made  to 
rod  of  a  thing  which  we  believe  to  be  agreeable  to  him, 
nd  which  we  are  not  on  other  grounds  obliged  to  render 

0  him.  This  is  what  the  Theologians  understand  by 
t.  when  they  say  avow  Is  "  promisstode  meliore  bono/' 
To  promise  God  to  do  what  he  commands,  or  to  avoid 
vhat  he  forbids.  Is  not  a  vow,  because  we  arc  under  an 
.Hi  teat  ion  so  to  act.  {Diet,  de  Theologie,  Toulouse 
H17.)  The  use  of  vows  Is  found  in  most  religions.  The 
toman  Catholics  adduce  numerous  passages  from  the 
)ld  Testament  to  prove  that  vows  are  acceptable  to  God  ; 
he  Protestants  on  the  other  band  reject  the  theory  of 
ows  as  altogether  untenable. 

VOW'EL.   In  Grammar,  a  letter  which  can  be  pro- 

1  on  need  alone,  thus  distinguished  from  consonants, 
t  hich  require  to  be  sounded  with  the  aid  of  a  vowel. 
They  are  divided  in  ancient  prosody  into  long,  short, 
nd  common  (anctpites),  j.  e.  either  long  or  short  at 
ileaaure.  A  diphthong  consists  of  two  vowels,  of  which 
he  sounds  run  (or  arc  supposed  to  run)  into  one  another. 

VU'LCAN.  In  Mythology  the  Latin  name  for  the 
livinity  called  by  the  Greeks  Hephaestus,  —  the  god  who 
.resided  over  the  working  of  metals.  He  was  also  called 
dulciber.  He  was  the  son  of  Jupiter  who,  incensed 
x  his  Interference  on  the  part  of  his  mother  Juno, 
out  of  heaven :  he  fell  in  the  Isle  of  Lemnos. 
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nd  broke  his  leg  In  the  fall.  His  feats  as  the  patron  of 
rmourers  and  workers  in  metal,  his  marriage  with 


,'enus.  and  her  infidelities,  form  the  subjects  of  mauy  of 
he  best  known  classical  stories.  (See  Bryant.  Anc. 
\tjfth.  vl.  lift.)  There  is  about  the  character  of  Vuleau 
nucb  of  the  usual  confusion  belonging  to  Greek  raytho- 
r>gy.  Cicero  mentions  three  Vulcans,  besides  the  son  of 
upiter:  one,  the  child  of  Uranus;  another,  of  Nilus, 
rho  reigned  in  Egypt ;  a  third,  of  Mnenalius.  A  peculi- 
rity  attending  the  worship  of  Vulcan  was,  that  the  vic- 
tim were  wholly  consumed,  in  reference  to  his  character 
%  God  of  Fire.  In  sculpture,  he  is  represented  as  bearded, 
nth  %  hammer  and  pincers,  and  a  pointed  cap.  He 
ox's  not  appear  lame,  as  represented  by  the  poets.  Cicero, 
iowever,  praises  the  sculptor  Alcamenes  for  making  his 
s  men  ess  observable  without  amounting  to  deformity. 
The  description  of  his  cavern  In  the  Isle  of  V 
liera,  in  the  8th  Book  of  the  JEneid,  is  among  the 
now n  passages  in  classical  poetry. 

VU'LPES.  (Lat.  a  fox.)  This  has  been  made  a  sub. 
eneric  term  by  those  naturalists  who  so  distinguish 
he  foxes  from  the  dogs,  jackals,  and  wolves,  to  which 
hey  consequently  restrict  the  term  Canis.  The  grounds 
ur  the  proposed  distinction  are  chiefly  the  form  of  the 
mpil  of  the  eye,  which  Is  vertical  In  the  foxes,  circular 
a  the  dogs ;  the  lobes  of  the  upper  incisor  teeth  are  less 


the  tail  of  the  fox  is 
and  terminated 
;  its  gait  and 


distinctly  marked  than  in  the  dc 
longer  and  more  bushy  ;  iU  head  I 
by  a  narrower  and  mon 
attitude  crouching. 

VU'LPIN  ITK  ;  so  called  from  Vulpino,  near  Bergamo 
In  Italy,  where  it  Is  found.  An  anhydrous  sulphate  of 
lime,  containing  a  little  silica.  It  is  sometimes  employed 
by  the  Italian  artists  for  small  statues  and  other  or- 
namental work,  under  the  name  of  marmo  bardiglio. 

VU'LTUR.  (Lat.  a  vulture.)  The  name  of  a  Lln- 
naean  genus  of  diurnal  Accipitrine  birds,  characterised  by 
an  elongated  beak,  curved  only  at  the  extremity,  and  by 
having  a  greater  or  less  proportion  of  the  head,  ana 
sometimes  of  the  neck,  denuded  of  feathers.  To  the 
brief  Linnaran  phrase  descriptive  of  this  genus  it  may 
be  added,  that  the  power  of  the  claws  does  not  correspond 
with  the  bulk  of  the  body.  The  wings  are  so  long  thai 
they  are  carried  in  the  half-extended  state  when  thi 
vulture  walks  on  the  ground.  In  general,  the  birds  ol 
this  group  are  of  a  cowardly  nature,  living  on  dead  car- 
casses and  offal ;  their  gullet  dilates  into  a  considerable 
crop,  which,  when  distended  with  garbage,  projects 
above  the  furcular  bone.  When  gorged  with  food  a 
fo?tid  humour  is  discharged  from  the  nostrils,  and  the 
bird  is  reduced  to  a  state  of  stupidity.  The  vultures  ol 
Linnsrus  are  divided  Into  the  subgenera  KuJtur,  Cuv.  ; 
Cathartes,  Cuv. ;  Sareoramphus,  Cuv. ;  Percnopterus, 
Cuv.;  Gypaetus,  Stotr. 

w. 

W.  .A  letter  found  only  In  the  alphabets  of  modern 
lan guana.  In  form,  it  resembles  two  Vs.  and  its 
English  name  js  derived  from  the  fact  of  the  letter  v 
being  identical  with  u  in  the  Latin,  and  in  the  more 
early  form  of  the  English  language.  In  German,  it  Is 
pronounced  like  the  English  v  ;  the  latter  having  the 
sound  of/.  When  w  commences  a  syllable,  it  is  a  con- 
sonant ;  but  in  all  other  positions  a  vowel. 

WACKE.    (German.)    A  modification  of  basalt. 

WAD, or  WADDING.  In  Gunnery,  a  bundle  of  paper, 
tow,  old  rope-yarn,  or  other  loose  matter,  rolled  up  closely 
together,  and  rammed  into  a  gun  after  the  powder  to  keep 
It  close  in  Its  chamber.  From  the  experiments  of  Dr. 
ljutton  it  does^not^aopear  that  the  wadding  has  any 

WADD.  A  name  occasionally  given  to  plumbago, 
and  also  to  an  ore  of  manganese  found  in  Derbyshire, 
which  when  mixed  with  linseed  oil  for  the  purpose  of  a 
paint  is  apt  to  take  fire. 

WA'DERS,  WADING  BIRDS.  GraUatores.  An 
order  of  birds,  including  those  which  have  long  legs 
naked  from  above  the  distal  or  lower  extremity  of  the 
tibia  downwards.   See  Grills. torkn. 

WA'DSETT.  In  Scotch  Law,  a  right  by  which  goods 
are  pledged  for  the  recovery  of  a  debt,  answering  to  the 
English  mortgage. 

WA'GER  OF  BATTLE.  The  usage  of  deciding  a 
civil  suit  by  battle  was  common  to  the  jurisprudence  of 
many  of  the  Teutonic  tribes  which  established  them- 
selves in  the  provinces  of  the  Roman  empire.  It  was 
especially  favoured  among  the  Lombards  ;  and  there  is  a 
celebrated  passage  in  the  laws  of  their  king  Luitprand, 
In  which,  while  he  recognizes  the  impiety  or  the  custom, 
he  professes  his  Inability  to  abolish  it  In  consequent  e  of 
the  prejudices  of  his  subjects.  In  England,  battle  trial  is 
not  mentioned  In  any  Anglo-Saxon  laws  now  extant  ; 
and  Its  Introduction  Is  therefore  attributed  to  William 
the  Conqueror,  although  bearing  in  hU  laws  the  Saxon 
name  of  "  orneste,"  probably  earnest.  (  See  Sir  F.  Pal. 
grave  on  the  British  CommomrealtM,  chap,  vii.,  who  be- 
lieves that  the  Conqueror  did  no  more  than  confirm  a 
usage  already  known  to  the  inhabitants  of  England.  He 
supposes  that  battle  in  civil  suits  was  regularly  Joined  in 
the  Anglo-Saxon  county  courts.)  Trial  by  battle,  by  the 
English  common  law,  was  used  in  civil  cases  only,  where 
Issue  was  joined  upon  a  writ  of  right,  in  which  the  tenant 

E leaded  the  general  issue,  via.  that  he  had  more  right  to 
old  than  the  demandant  to  recover,  which  he  offered 
to  prove  by  the  body  of  his  champion  ;  for  in  civil  actions 
the  combat  was  not  between  the  parties  themselves.  The 
champions  were  armed  with  batons  and  targets,  and  the 
combat  took  place  before  the  judges  and  Serjeants  of  the 
Court  of  Common  Pleas.  The  combatants  were  bound  to 
fight  until  the  stars  appeared  in  the  evening  ;  and  if  tho 
champion  of  the  tenant  could  either  hold  out  so  long,  or 
obtain  the  victory,  the  tenant  prevailed  in  his  cause. 
Victory  was  obtained  either  by  the  death  of  the  champion, 
or  by  his  pronouncing  the  horrible  word  "  craven." 
which  caused  his  principal  the  loss  of  his  land,  and  legal 
infamy  to  htmself.  The  trial  by  battle  was  the  only 
mode  of  deciding  a  writ  of  right,  until  Henry  II.  Intro-, 
dneed  the  grand  appeal  or  trial  by  Inquest,  and  gave  the 
tenant  his  choice  between  them.  The  last  trial  by  battle 
in  the  Court  of  Common  Pleas  was  in  the  13th  Elisabeth. 
1571 ;  but  In  the  Court  of  the  County  Palatine  of  Durham 


Digitized  by  Google 


the  parties 

in  thU  country 
Mr.  Kamsay.  In  the  7th 


WAGER. 

there  one  in  1638.  Trial  by  battle  In  criminal  cases 
it  explicitly  noticed  In  the  law*  of  the  Conqueror.  It 
took  place  on  an  appeal,  when  the  appellee  of  felony 
pleaded  not  guilty,  and  declared  he  would  defend  the 
tame  with  hit  body :  as  in  approvement,  when  a  party 
arrai  freed  of  treason  or  felony  having  become  an  approTer 
by  appealing,  or  accusing  his  accomplice*,  the  latter 
might  in  the  same  manner  demand  trial  by  battle  ;  in 

The  but  trial  by  bat 
I  in  the  case  of  Lord  Heay 
of  Charles  I. ;  but  the  king,  after  having  appointed  a 
constable  to  preside,  revoked  the  commission.  In  1818, 
William  Ashford  having  brought  an  appeal  against  Abra- 
ham Thornton  for  the  murder  of  his  sister,  the  appellee 
waged  his  battle.  Judgment  was  stayed,  in  consequence 
of  a  legal  difficulty  which  arose  in  the  case  ;  and  in  the 
following  year  an  act  was  passed,  by  which  appeals  of 
treason,  felony,  and  other  offences,  and  trial  by  battle  on 
writs  of  right,  were  abolished. 

WAGER.  In  Law,  wagers  are  valid,  and  may  be 
made  subjects  of  action,  unless  they  are  on  illegal  matters. 
Illegal  wagers  are  of  two  kinds  I  such  as  are  rendered 
expressly  void  by  statutes,  and  such  as  have  an  illegal  or 
immoral  tendency.  To  the  first  cla  st  belong  wagers  on 
the  event  of  prohibited  games  ;  wagers  on  horse  races. 
If  the  sum  betted  by  either  party  be  above  10/.,  or  on 
any  horse  race  not  a  bona  fide  race  on  the  turf ;  of  the 
latter  class  many  Instances  might  be  given.  Anything 
that  incites  to  a  breach  of  the  peace  or  to  Immorality, 
or  that  has  a  tendency  to  annoy  the  feelings  of  another 
or  cast  ridicule  on  him.  is  not  a  legal  subject  of  wagers. 
Wagers  on  merely  speculative  subjects,  not  arising  out 
of  circumstances  In  which  the  parties  have  an  interest 
(for  instance,  on  a  point  of  law,  or  on  the  amount  of  a 
branch  of  the  public  revenue),  are  of  too  trivial  charac- 
ters to  be  enforced  by  legal  proceeding*.  When  a  wager 
is  illegal,  both  parties  may  recover  back  tnelr  deposits 
from  a  stakeholder. 
WAOKR  OF  LAW.  See  Compurgation. 
WA'GKS,  in  Political  Economy,  are  the  return  made 
or  comjK-nsation  paid  to  those  employed  to  perform  any 
kind  of  labour  or  service  by  their  employers. 

In  ordinary  language,  the  term  wage*  Is  usually 
employed  to  designate  the  turns  paid  to  artizans  or 
labourers  employed  in  manufactures,  in  household  ser- 
vice-*, and  in  agriculture,  mines,  and  other  manual  oc- 
cupations. Substantially  and  in  fact,  however,  it  has 
a  much  more  extensive  application  :  the  salaries  of  public 
>  of  all  sorts,  and  the  fees  of  lawyers,  phy- 
1  other  professional  men,  are  as  really  wages 
as  the  sums  paid  by  them  to  the  menials  in  their  service, 
and  depend  on  the  same  law*  and  principles.  "  Every 
man,"  says  Dr.  Paley.  "  has  his  work.  The  kind  of  work 
varies,  and  that  is  all  the  difference  there  is.  A  great 
deal  of  labour  exists  besides  that  of  the  hands,  many 
species  of  industry  besides  bodily  operation,  equally 
f,  requiring  equal  assiduity. 

It  is  not  true,  therefore,  that 
elevated  stations  are  exempted  from  work  ;  it  it  only 
true  that  there  Is  assigned  to  them  work  of  a  different 
kind  ;  whether  more  easy  or  more  pleasant  may  be  ques- 
tioned ;  but  certainly  not  less  wanted,  nor  less  essential 
to  the  common  good."   ( Attize  Sermon,  July  39,  179ft.) 

Jlmtet  of  Waeet  in  different  Employments.  —  The 
wage*  paid  to  the  labourers  engaged  in  different  employ* 
ments  differ  so  very  widely,  that  at  first  sight  It  may 
teem  to  be  Impotsible  to  lay  down  any  principles  that 
should  be  generally  applicable  to  them  all.  Such,  how- 
ever,  is  not  the  case.  The  differences  in  question  are 
apparent  rather  than  real ;  and  when  the  various  favour- 
able and  unfavourable  circumstances  connected  with  dif- 
ferent employment*  are  taken  into  account,  it  will  be 
found  that  the  wages  or  earnings  of  those  engaged  in 
them  are  very  nearly  the  same. 

If  all  employments  were  equally  agreeable  and  healthy. 
If  the  labour  to  be  performed  In  each  wa*  of  the  same 
intensitv,  and  if  each  required  the  same  degree  of  dex- 
terity and  skill  on  the  part  of  those  employed,  it  Is 
evident,  supposing  industry  to  be  quite  free,  that  there 
could  be  no  permanent  or  considerable  difference  in  the 
waget  of  labour  ;  for  if  those  employed  in  a  particular 
business  were  to  earn  either  wore:  or  leu  than  their 
neighbours,  labourers  would,  in  the  former  case,  leave 
other  businesses  to  engage  In  it ;  and  in  the  latter,  they 
would  leave  it  to  engage  in  others,  until  the  increase  or 
diminution  of  their  numbers  had  lowered  or  elevated 
wages  to  the  common  level.  In  point  of  fact,  however, 
the  intensity  of  the  labour  to  be  performed  in  different 
employments,  the  degree  of  skill  required  to  carry  them 
on,  their  healthiness,  and  the  estimation  in  which  they 
are  held,  differ  exceedingly  ;  and  these  varying  circum- 
stances  necessarily  occasion  proportional  differences  in 
the  wages  of  the  workmen  engaged  in  them.  Wages 
are  the  price  paid  to  the  labourer  for  the  exertion  of  his 

eytical  powers,  skill 
e,  necessarily  vary 
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labour  and  the  degree  of  skill  and  ingennity  iequti*i 
A  Jeweller  or  engraver,  for  example,  must  he  paid  i 
higher  rate  of  wages  than  a  common  farm-sen  sat  «  < 
scavenger  ;  for  a  long  course  of  training  being  nmsstrt 
to  Instruct  a  man  in  the  business  of  jewelling  and  en- 
graving, were  he  not  indemnified  for  the  out  >V  rsr* 
training  by  a  higher  rate  of  wages,  he  would  not  tkri 
of  learning  so  difficult  an  art,  but  would  addict  r 

hardly 


f  the  »r- 


and  ingenuity.  They,  there- 
xording  to  thu  severity  of  the 


the  rate  of  wages 

creasing  or  diminishing  it  only  so  far  as  mar  l 
fully  to  countervail  the  unfavourable  or  tai 
culiartties  attending  any  employment. 

The  following,  according  to  Dr.  Smith,  are  the  nr~. 
cip.il  circumstances  which  occasion  the  rale  of  wages.  •■ 
some  employments,  to  fall  below  or  rise  above  the  ge- 
neral average  rate  of  wages  :  — 

1st.  The  agreeablencss  and  disagreeablenosj  of  tbe*^ 
ployments. 

2d.  The  laziness  or  cheapness,  or  the  diffiruk;  ss>' 
expense  of  learning  them. 

3d.  The  constancy  or  inconstancy  of  1 

4th.  The  small  or  great  ' 
those  who  carry  them  on. 

5th.  Tl 
them. 

It  would  be  useless  even  if  oar  limit*  pennxtei  »* 
enter  into  any  lengthened  details  with  respect  to  r« 
variations  in  the  rates  of  wages  arising  oat  of  the' 
ticular  circumstances  now  enumerate*! 
fully  illustrated  by  Smith  In  the  Huh 
book.  Every  one 
engaged  In  a  dita 
must  have  greater  wages  than 
are  comparatively  agreeable  and 
a  comparative  disadvantage  attaches  to  any  braocfi 
industry,  it  must  be  compensated  to  tho*c"e«gagrd  » 
higher  wages  or  profits,  or  both,  otherwise  they  wcnU 
withdraw  wholly  from  it.  And  on  this  principle  c  it 
plain  that  those  engaged  in  a  business  or  pr<wets>>-> 
which  it  costs  a  great  deal  to  learn  must  be  more  are;  U 
remunerated  than  those  engaged  In  a  business  that  t<; 
be  learned  with  comparatively  little  trouble  and  rifK-aw 
Inconstancy  of  employment  must  also,  it  is  obvious.  .> 
indemnified  by  a  higher  rate  of  wagea  during  the  nmtti 
of  employment ;  and  greater  trust  by  requiring  h*gia?r 
character  must  also  be  remunerated  by  higher  wast*. 
The  probability  or  improbability  of  success  in  dif&rrr^ 
employments  applies  mostly  in  the  higher 
of  industry.  The  instances  are  rare  in  which  a 
who  is  bound  apprentice  to  a  tailor, 
individual  engaged  in  an  ordinary  business.,  fails  >.-f  , 
quiring  sufficient  proficiency  to  i 
But  it  is  far  otherwise  in  the  higher  department*  . 
suppoting  an  individual  is  r 
physician,  painter,  sculptor,  player, 
more  than  twenty  to  one  that  he  will 
tinction  in  his  profession,  and  perhap*  fire  to  - 
he  will  not  be  able  to  live  by  it.  But, 
where  so  many  fail  for  one  who  succeeds,  thai  fortacj'r 
one  should  gain  not  only  what  will  indemnifv  h.m  for 
the  expenses  of  his  education,  but  also  all  that'  has  twu 
laid  out  on  the  education  of  his  unfortunate  eornp* ■m;i«-- 
Hence  the  comparatively  large  earnings  of  suceesRhii 
lawyers,  physicians,  players,  and  so  forth  ;  though  it  t*. 
after  all,  abundantly  certain  that  they  hardly  compensate 
for  the  losses  of  the  unsuccessful  candidate*  for  «e*.: 
and  honours. 

It  will  be  found,  therefore,  taking  all  the  circmEstaafi 
into  account,  that  the  rates  of  wages  in  different  etuptcn 
ments  approach  pretty  near  an  equality;  and  that  : 
higher  rate  In  some,  and  lower  rate  in  others,  is  uni- 
formly occasioned  by  certain  contingent  rircurosu 

But  without  insisting  farther  on  the  causes  of 
at  Ion  from  the  common  standard,  we  shall  noi 
shortly  to  Inquire  into  the  circumstances  which 
this  common  standard,  that  is.  into  the  cir 
which  determine  the  rate  of  wages  pavt  to 
gaged  in  the  common  and  ordinary  < 
factoring  and  agricultural  labour,  or  in  i 
peculiar^ skill  or  other  superior^quality, 

'"To  facflitate^the  acquisition  of  clear  I 
with  respect  to  the  circumstances  which  determine  tV 
price  of  ordinary  labour,  wages  may  be  considered  in  a 
double  point  of  view :  vis .  either  ( I .)  as  the  sum  which  the 
labourers  receive  at  any  given  period  in  return  for  their 
services,  or  (II.)  as  the  sum  which  the  habits  of  sociecy 
render  necessary  to  enable  them  to  subsist  and  eotstiwue 
their  race.  Wages,  considered  in  the  first  point  of  ties- 
may  be  called  market  or  actual  wages ;  and  rounder-  <J 

wages. 

I.  Dr.  Smith  has  said.  (  Wealth  of  Saltern*,  p.  30.  M'OuJ- 
loch's  edit..)  that  the  common  or  market  rate  of 
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between  the  workmen  and  their  employers.  But  we 
mutt  not  thence  infer  that  these  termi  are  adjusted  on 
1 1  iy  arbitrHry  or  capricious  principle.  In  businesses  of 
unall  extent,  and  placed  under  peculiar  circumstances, 
tins  may  occasionally  be  the  case.  But  in  the  vast  ma- 
iority  of  cases,  it  is  not  possible  for  any  combination, 
w  hether  of  the  masters  or  the  workmen,  materially  to 
nftect  the  rate  of  wares.  That  must  always  depend  on 
the  amount  of  capital  devoted  to  the  payment  of  wages 
as  compared  with  the  number  of  labourers. 

That  |>ortion  of  the  capital,  or  wealth  of  a  country, 
w 'tilth  the  employers  of  labour  lay  out  in  the  purchase  of 
labour  may  be  much  larger  at  one  time  than  at  another  ; 
nit  whatever  may  belt*  absolute  magnitude,  it  obviously 
forms  the  only  source  from  which  any  portion  of  the 
wages  of  labour  can  be  derived.  No  other  fund  Is  in 
existence  from  which  the  labourers,  as  such,  can  draw 
&  single  shilling.  And  hence  it  follows  that  the  average 
'ate  of  wages,  or  the  share  of  the  national  capital  appro- 
priated to  the  employment  of  labour  falling,  at  an  average, 
:o  each  labourer,  must  entirely  depend  on  its  amount 
is  compared  with  the  number  of  those  amuugst  whom  it 
to  be  divided. 

An  increase  of  capita),  or  of  the  means  of  supporting 
employing  labourers,  is  not  therefore,  as  is  so  gene- 
-ally  supposed,  always  productive  of  an  increased  rate  of 
a-ages.  It  has  this  effect  when  the  number  of  labourers 
remains  stationary  or  when  it  increases  in  a  less  pro- 
portion than  capital ;  but  not  otherwise.  Were  capital 
ind  population  to  Increase  or  diminish  in  the  same  pro- 
portion, the  rate  of  wages,  or  the  quantity  of  mccssarie* 
uid  conveniences  falling  to  the  share  ot  the  labourer, 
vould  undergo  no  change ;  but  It  the  mast  of  capital  be. 
Ml  the  one  hand,  augmented  without  a  corresponding 
augmentation  taking  place  in  the  population,  a  larger 
hare  of  such  capital  will  fall  to  each  individual,  or  the 
ate  of  wages  will  be  increased.  Aud  if,  on  the  other 
i,tnd,  population  be  augmented  Cuter  itiati  capital)  ■  ttU 
•hare  will  be  apportioned  to  each  individual,  or  the  rate 
>f  wages  will  be  reduced.  The  well-being  and  comfort 
>f  the  labouring  classes  are  thus  especially  dependent 
hi  the  proportion  which  their  increase  bears  to  tbc  in- 
Tesase  of  capital.  There  are,  in  fact,  no  ineaus  w  hatever 
>y  which  their  command  over  the  necessaries  of  life  can 
xj  increased  that  do  not.  at  bottom,  re»olve  themselves 
nto  an  increase  of  capital  as  compared  with  population  ; 
ind  every  scheme  for  improving  the  condition  of  the 
alsouring  cla»*.  not  bottomed  on  this  principle,  can 
lardly  fail  to  prove  nugatory  and  ineffectual. 

It  is  needless  to  enter  into  any  disquisition  with  respect 
o  the  circumstances  which  tend  to  increate  capital. 
Suffice  it  to  observe,  that  Us  Increase  is  always  of  the 
rrratest  importance  to  the  bulk  of  the  population.  It 
nay  not,  indeed,  occasion  a  corresponding  increase  in 
he  demand  for  labour  ;  but  it  is.  notwithstanding,  sure 
o  increase  It  considerably,  and  consequently  to  improve 
he  condition  of  the  labourers.  Their  condition  may 
ilso  be  Improved  by  a  greater  prevalence  of  moral  re- 
traint  or  of  foresight  in  the  formation  of  matrimonial 
•otinectlons  ;  for.  by  lessening  the  rate  at  which  popu- 
atiun  was  previously  increasing,  such  increased  restraint 
»ould  tend  to  reduce  the  number  of  labourers  as  coin- 
pared  with  the  demand,  and  would  contribute  to  improve 
heir  condition  In  the  same  way  as  an  Increase  of  capital. 
>u  this  ground.  It  is  believed,  that  the  establishment  of  a 
proper  system  of  education  might  be  made  to  contribute, 
py  enlightening  the  public  as  to  the  governing  causes  of 
tie  rate  of  wages,  to  increase  their  amount.  It  were 
-ight  certainly  that  education  should  be  made  to  cm- 
prate  such  subjects.  The  causes  of  national  poverty 
should  be  explained  to  every  one,  that  all  may  be  made 
i ware  of  their  existence  and  enabled  In  some  measure 
o  provide  against  them.  It  should  be  Impressed  on  the 
abouring  classes  that  the  means  of  increased  comfort  are, 
o  a  very  great  degree,  In  their  own  hands;  that  what 
>chers  can  do  for  them  is  but  trivial  compared  with  what 
hey  can  do  for  themselves  ;  that  the  best  Institutions, 
uid  the  most  tolerant  and  liberal  system  of  government, 

i  poverty  and  degradation,  should 
too  great  as  coinpan  d  with  the 
of  subsistence ;  and  that  to  obviate  this,  and  to 
advance  their  individual  and  collective  interests,  they 
>hould  exercise  a  reasonable  degree  of  foresight  in  the 
'urination  of  matrimonial  engagements,  and  should,  if 
possible,  endeavour  to  make  some  previous  provision 
igainst  unfavourable  contingencies.  We  have  already 
keen  (art.  PorutaTioN  in  this  work),  that  the  native 
kagacity  of  the  bulk  of  the 'people,  and  their  laudable 
lesire  to  preserve  their  present  position  or  to  rise  to  a 
aigher  are  powerful  enough  to  make  the  progress  of 
population  subordinate  to  the  increase  in  die  means  of 
.ubsistence.  And  it  seems  reasonable  to  conclude,  with- 
Mit  overrating  the  power  of  education,  that  the  prudential 

greater  strength  were  their  im- 
they  exercise  over  the  con- 
to  and  enforced  on  the  at- 


GES. 

■    The  laws  with  respect  to  corporations,  apprenticeships, 

combinations,  Ac,  the  effect  of  which  on  the  market  rate 
of  wages  has  been  ably  pointed  out  by  Dr.  Smith,  have 

'  of  late  years  undergone  very  great  modifications  The 
statute  of  the  !>th  ot  Elisabeth,  regulating  the  duration  ot 
apprenticeships  In  most  common  trades  in  England  and 

i  Wales,  was  repealed  In  1814  ;  the  laws  preventing  volun- 
tary combinations  amongst  workmen  were  repealed  in 


1824  (see  Combination). and  the  privileges 
corporations  have.  In  so  far  as  matters  of  this  sort  are 

fi.iuipc  has  ! 
The  Revolution 


iy  of  the 

the  vexatious  enactments  with  respect  to  ap- 
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in 

swept  off  all  I 

prenticeships  and  corporations  that  formerly'  restricted 
the  freedom  of  industry  in  France  ;  and  they  have  also  dis- 
appeared in  1'rutsla,  the  Netherlands,  Ac.  The  com- 
pulsory provision  for  the  support  of  the  able-bodied  poor 
Is  the  only  institution  now  existing  in  England,  that 
seems  to  have  any  very  considerable  Influence  over  the 
rate  of  wages.    See  Poor. 

II.  But  whatever  fluctuations  may  take  place  in  the 
rate  of  wages,  there  is  in  all  countries  a  limit  below 
which  it  is  generally  difficult  to  reduce  wages  for  any 
considerable  period ;  and  below  which  they  ran  nevi  r 
be  permanently  reduced,  without  a  change  taking  place 
in  the  habiu  of  the  population.  This  limit  forms  what 
has  been  denominated  the  natural  or  necessary  rate  of 
wages,  and  consists  of  the  various  necessaries  and  ac- 
commodations, or  the  money  sufficient  for  their  purchase, 
required  to  enable  the  labourers  to  exist  and  continue 
their  race  aceordiug  to  the  habits  and  customs  prevailing 
In  the  countries  to  which  they  belong. 

It  is  obvious  from  what  has  now  been  stated,  that  the 
natural  or  necessary  rate  of  wages  Is  susceptible  of  much 
variation.  It  varies  In  different  countries  aceordiug  to 
the  varying  wants  and  necessities  of  the  labourers  ;  and 
it  varies  In  the  same  country  according  to  the  perpetu- 
ally occurring  changes  in  their  diet,  dress,  lodgings,  and 
other  accommodations. 

The  varieties  in  the  climate  of  different  countries  oc- 
casion considerable  variations  in  the  necessary  rate  of 
wages.  Humboldt  states  that  there  is  a  difference  of 
about  a  third  part  between  the  wages  of  labour  in  the 
hot  and  temperate  districts  of  Mexico.  Nor  is  it  difficult 
to  see  why  this  is  the  case.  According  as  the  severity 
of  the  climate  increases,  warmer,  and  for  that  reason, 
speaking  generally,  more  expensive  clothing,  more  sub- 
stantially built  houses,  and  a  larger  supply  of  fuel  become 
necessary.  The  influence  of  these  circumstances  may, 
it  is  true,  be  either  partially  or  wholly  counteracted  by 
others  ;  such  as  the  superior  progress  made  by  coun- 
tries with  a  less  genial  climate  in  the  arts  of  civilizeal 
life,  the  possession  of  unusually  productive  coal  mines, 
Ac.  But  abstracting  from  these  circumstances,  it  is  plain 
as  a  general  proposition  that  the  rate  of  necessary 
wages  must  vary  with  variations  of  climate  ;  and  that 
other  things  being  equal,  it  will  be  highest  in  countries 
where  the  most  expensive  clothes  and  houses  and  the 
largest  supplies  of  fuel  arc  required. 

The  share  of  the  wages  of  labour  appropriated  to  the 
purchase  of  food  necessarily  differs  in  different  countries. 
In  alt.  however,  it  is  very  large  ;  and  even  in  Great 
Britain,  where  the  labourers  consider  comfortable  clothes 
and  neat  cottages  as  Indispensable,  It  is  commonly  sup- 
posed that  at  an  average  from  two  to  three -Jijtht  of  their 
earnings  are  laid  out  m  food.  It  is  obvious,  therefore, 
that  tkj  necessary,  and  by  consequence  also  the  market 
rate  of  wages,  must  be  especially  dependent  on  the  sort 
of  food  consumed  by  the  inhabitants,  and  the  cost  at 
which  it  may  be  raised.  Taking,  for  example,  the  pre- 
sent average  rate  of  wages  in  agricultural  employments 
in  England  at  25/.  a  year,  and  supposing  three-tilths  of 
this  sum  or  IV.  to  be  expended  on  food,  it  is  obvious  that, 
if  either  by  a  reduction  In  the  price  of  com.  or  by  substi- 
tuting potatoes  in  its  place,  or  any  other  means,  the  rost 
of  food  were  reduced  a  half,  the  necessary  rate  of  wages 
might  be  reduced  in  the  same  proportion,  or  from  2&/. 
to  17/.  10*.  Such  a  reduction  in  the  price  of  corn,  or 
such  a  change  in  the  species  of  food  as  has  been  supposed, 
would  lead  to  an  increase  in  the  means  i  f  subsistence ;  an 
additional  stimulus  would  In  consequence  lie  given  to 
population,  and  though  the  market  rate  of  wages  would 
not  sink  in  the  same  decree  that  necessary  wages  are 
supposed  to  have  sunk,  it  would  sink  to  some  extent ; 
and  were  necessary  wages  to  sink  still  more,  market 
wages  would  also  sustain  a  certain  decline,  which  would 
be  greater  or  less  according  to  the  habits  and  foresight 
of  the  people. 

The  slate  of  the  labouring  classes  in  every  country 
furnishes  abundant  proofs  of  what  has  now  been  stated. 
In  Bengal,  for  example,  where  clothing,  lodging,  and 
fuel  are  of  comparatively  inferior  importance,  the  neces- 
sary wages  of  labour  are  almost  entirely  determined  by 
the  cost  of  the  food  consumed  by  the  labourer.  And 
this  food  being  the  simplest  and  cheapest  imaginable, 
merely  of  boiled  rice  with  split  pulse,  and  salt 
its  insipidity,  a  labourer  is  able  to  subsist  ou 
4  P 
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;  and  In  consequence*  the  customary  rate 
of  wage*  in  common  employment*  It  *o  low  as  2Jrf .  a  day. 
(Colebrooke,  On  the  Husbandry  of  Bengal,  pp.  20. 131.) 

But  It  It  not  necessary  to  refer  to  distant  countries  or 
remote  periods  for  an  example  of  this  principle.  The 
contrast  between  the  wages  and  the  condition  of  the 
labouring  classes  in  Great  Britain,  and  the  wages  and 
condition  of  the  same  classes  in  Ireland,  illustrates  it  in 
the  most  striking  manner.  In  Great  Britain  the  neces- 
sary rate  of  wages  is  principally  determined  by  the  cost 
of  wheat  and  butcher's  meat,  and  in  a  less  degree  by  the 
rent  uf  a  comfortable  cottage,  the  price  of  clothes,  beer, 
tea,  &c.  In  Ireland,  on  the  contrary,  the  peasantry 
rarely  taste  butcher's  meat ;  they  do  not  even  consider 
bread  as  necessary  to  their  subsistence  ;  they  are  gene- 
rally without  either  beer  or  tea  ;  and  their  hats,  clothes, 
Ac.  are  all  of  the  most  miserable  description.  The  rate 
of  necessary  wages  is  there  almost  entirely  determined 
by  the  price  of  potatoes  ;  and  as  a  quantity  of  these  suf- 
ficient for  the  support  of  a  family  may  be  bought  for  a 
third  part  of  the  price  of  the  bread  and  other  articles 
required  for  that  purpose,  the  necessary  rate  of  wages  is 
proportionally  low.  The  market  rate  of  wages,  too, 
owing  to  the  weakness  in  Ireland  of  moral  restraint,  and 
the  nearly  total  non-existence  of  that  prudent  forethought 
and  drcent  pride  which  distinguishes  the  labouring  class 
in  Great  Britain,  does  not  differ  sensibly  from  the  ne- 
cessary rate.  The  principle  of  increase  has  filled  up  the 
population  to  the  level  of  mere  subsistence  ;  so  that 
while  the  wages  of  common  labour  may  be  taken  on  a 
rough  average  at  Wd.  a  day  in  England,  they  are  not  sup- 
posed to  exceed  fid.  or  at  most  Id.  a  day  in  Ireland. 

If  we  except  the  Influence  that  would  be  exerted  on 
the  progress  of  population,  and  consequently  also  on  the 
rate  of  wages,  by  the  prevalence  of  a  greater  degree  of* 
moral  restraint,  an  increased  demand  for  labour,  and  a 
fall  in  the  price  of  the  articles  consumed  by  the  labourer, 
seem  to  be  the  only  modes  In  »  hlch  wages  can  be  raised. 
From  whatover  causes  an  increased  demand  for  labour 
may  proceed,  it  must  obviously  raise  the  rate  of  wages  ; 
and  It  is  hardly  less  obvious,  that  a  full  in  the  cost  of  pro- 
ducing any  article  consumed  by  the  labourer,  or  suitable 
for  his  consumption,  must  in  so  far  improve  his  condition. 
The  demand  for  labour  is  in  most  cases  immediately  in- 
creased, and  it  is  never  generally  or  permanently  reduced, 
by  a  reduction  in  the  cost  of  producing  commodities. 
But  supposing  that  the  demand  tor  labour  continues  the 
same  after  commodities  fall  in  price,  then,  as  the  number 
of  labourers  in  the  market,  and  consequently  the  money- 
wages  paid  them,  must  also  be  the  same  as  before  the 
fall,  it  is  plain  they  will  obtain  a  greater  quantity  of 
produce,  and  that  their  condition  will  be  in  so  far  im- 
proved. It  is.  no  doubt,  true,  that  were  population  to 
Increase,  as  is  sometimes  alleged,  proportionally  to 
the  increased  demand  for  labour,  or  to  the  fall  in  the 
price  of  produce,  the  improvement  iu  the  condition 
of  the  labourer  would  only  be  temporary.  But  it 
is  not  improbable  merely  but  next  to  impossible  that 
population  should  increase  in  the  same  proportion.  A 
period  of  about  twenty  years  necessarily  elapses  before  the 
stimulus  which  an  increased  demand  for  labour  gives  to 
population  can  occasion  any  increase  in  the  number  of 
labourers  ;  and  the  labourers  being  accustomed,  during 
this  long  interval,  to  an  improved  manner  of  living,  the 
standard  of  natural  or  necessary  wages  becomes  elevated ; 
and  the  majority  will  be  disinclined  to  do  anything  that 
might  tend  to  sink  themselves  and  their  children  below 
the  new  level  to  which  they  have  attained. 

The  effects  produced  by  a  decreasing  demand  for 
labour,  or  by  a  rise  in  the  price  of  the  articles  usually 
consumed  by  the  labourer,  are  directly  the  reverse  of 
those  now  stated.  The  number  of  labourers  continuing 
for  a  while  at  least  the  same,  the  rate  of  wages  is  ne- 
cessarily diminished  when  the  demand  for  labour  de- 
clines, and  it  uecessarily  continues  at  Its  old  level  when 
prices  rise ;  so  that  in  both  cases  the  condition  of  the 
labourers  is  changed  for  the  worse.  In  consequence, 
they  are  obliged  to  economise  ;  and  should  the  pressure 
continue  for  a  considerable  period,  there  is  a  risk  lest 
their  habits  be  degraded,  or  that  they  should  learn 
to  be  satisfied  with  an  inferior  species  of  food,  or  a 
lower  standard  of  comfort.  Should  this  change  unfor- 
tunately take  place,  the  population  would  accommixtate 
itself  to  the  new  state  of  things  -,  and  it  would  be  difficult 
for  the  labourers  to  attain,  at  any  subsequent  period,  to 
the  elevation  from  which  they  had  been  cast  down. 

When  the  labourers  are  already  subsisting,  as  in  Ire- 
land, on  the  lowest  species  of  food,  it  is  of  course  im- 
possible for  them  to  go  to  a  lower  in  a  period  of  scarcity  ; 
and  should  their  wages,  or  the  means  of  subsistence 
falling  to  their 


clple  of  moral  restraint,  and  lessen  the  properties 
marriages  and  births,  than  induce  them  to  submit  !-. . 
lower  scale  of  living  or  to  relinquish  comforts  ri- 
have  long  possessed,  and  been  taught  to  regard  as  > 
dispensable.   As  the  well-being  of  the  labourtog  c'awi 
is  essential  to  the  tranquillity  and  happiness  of  the  cat* 
it  is  of  the  highest  Importance  that  this  principle  • 
be  strengthened  by  every  possible  mesas.    It  is  w 
from  this  to  see  that  a  principal  advantage  of  a  a«r 
pulsory  provision  for  the  support  of  the  poor  consist.'  % 
the  assistance  it  gives  them  in  periods  of  adversity.  c< 
in  fts  thereby  contributing  to  prevent  their  tastes  in- 
habits or  their  standard  of  comfort  from  being  low*! 
by  the  privations  to  which  they  might  otherw  ise  be  esc 
pel  led  to  submit. 

WAHA'BEES  or  WAHA'BYS.  A  Mussolrass  ««•.. 
of  which  the  founder 
Abd  el  Wahab.  who  became  persi 
tion,  both  of  doctrine  and  practice, 
the  professors  of  Islam,  especially 
daughter  married  Mohammed  Ibn  Sanud,  the-  proepe 
person  of  the  town  of  Derayeb,  w  ho  bennw  tu*  i  r. 
convert  and  leader  of  the  sect  about  1760.  lit* 
original  prophet  of  their  faith,  Saoud  and  his  foferci 
propagated  their  doctrines  at  once  by  persuasion  acd  arm 
Abo  el  Aziz  and  Ibn  Saoud,  the  son  and  grandson  of  t*w 
first  Saoud,  carried  their  arms  to  the  utmost  cxrrmoi 
of  Arabia,  and.  conformable  with  the  old  Mobarsssrcr 
principle,  established  a  spiritual  and  temporal  l«ad#rv-'  | 
united  In  their  persons.  The  Bedouins,  or  waaacm 
tribes,  formed  the  bulk  of  their  converts.  They  actow»- 
1  edged  the  Koran  and  the  Sunne.  or  orthodox  tradso-* 
and  they  professed  adherence  to  the  liberal  tenet*  of  boe 
but  they  accused  the  other  Mohammedans  of  an  1 
veneration  for  the  prophet  and  other  saints,  and 
the  Intercession  of  saints  altogether.  Like  tb 
Protestants  of  Europe,  their  favourite  taste  was 
struction  of  the  cupolas  and  tombs  of  saints.  To  I 
mob  of  Wahabys  added  a  strong  aversion  to  I 
of  the  Turks,  and  to  the  practice  of  smoking  totu.  t  \ 
which  bad  been  prohibited  by  Abd  el  Wahab  muck  cb 
the  same  bold  principle  which  had  induced  MoH*ibh  *<. 
himself  to  condemn  the  use  of  wine.  The  prorcacr  * 
Nedjd  became  the  chief  seat  of  the  Wahaby  power  I.  s  a-r 
the  last  Saoud  (a  very  handsome  man,  whom  the  Arxk* 
called  Abou  Showareb,  or  the  Father  of  Mustacbsas).  z 
reached  its  greatest  extent.  Like  the  early  Caliph*,  he  so- 
ministered  justice  in  person  to  great  part  of  Arabia  Tw. 
Wahabys,  in  the  first  twenty  years  of  this  century,  ex- 
tended their  plundering  expeditions  to  Syria,  Irak,  sm 
Mesopotamia.  In  1803  they  took  Mekka.  and  sooa  n» 
quered  the  Hidjah.  In  1809  Mehcmet  Ali  began  bo»nl^»n 
In  Arabia  ;  and  in  1812  the  Hidjah 
caravans  of  pilgrims  oi 
pomp  at  Mekka ;  but 
Wahabys 
Arabia, 
political  and 


In  1814,  and  was 


religious  authority  by  his 
under  whom  the  Wahabys  were  finally  subdued  by  M*- 
hemct  Ali ;  but  we  possess  no  authentic  accotsnt  *«? 
their  conquest,  or  their  present  condition.  (See  jBcri- 
kardt's  Travels  tn  Aralia  ,•  his  Sot  ft  for  a  Htttorj  e/  «*c 
Bedouins  and  tVakabyt,  18341;  and  the  Travels  ^  *  ■ 
Bey ;  Ed.  Bev.,  vols,  xxvii.  xxxiv  ) 

WAIF.  (From  the  Saxon  wafian,  to  abattdM.)  Is 
Law,  goods  stnlen  and  abandoned  by  the  felon  »«rre  « 
termed,  and  wine  forfeited  to  the  king,  or  lord  of  the 
manor  having  the  franchise  of  waif;  but  if  the  owr-r 
made  fresh  pursuit  after  the  felon,  and  sued  an  app**; 
of  robbery,  or  gave  evidence  whereby  he  was  cotidi*W. 
within  a  year  and  a  day,  he  was  entitled  to  restitution. 

WAINSCOT.  In  Architecture,  the  framed  lining  in 
panels  wherewith  a  wall  is  faced.  The  wood  oramaih 
used  for  this  purpose  being  a  species  of  foreign  oak.  in* 
wood  has  acquired  the  name  from  the  purpose  to  »tiws 


the  rate  of 


In  a  country  like  Englaud,  where  the 
inhabitants  have  been  long  accustomed  to  superior  com- 
forts, and  enjoy  various  privileges,  it  is  probable  that 
thev  might  pass  through  a  pretty  long  period  of  privation, 
amf  that  tt  would  rather  give  new  efficacy  to  the  prin-  j 


purpose  i 

it  was  thus  applied. 

WAIST.  That  part  of  the  gun-deck  between  the  fan 
and  main  masts. 

WAITS,  the  popular  name  for  the  music  playrd  fas 
our  streets  on  the  nights  of  the  Christ roa*  holidays,  n 
thought  to  be  only  a  corruption  of  **  wake,"  the  common 
name  for  a  nocturnal  solemnity.  (See  Arrnttxd  voL  a. 
p.  66.) 

WAI'VEB.  In  Law,  a  term  used  to  signify  a  p*m'» 
declining  or  refusing  to  accept  to  avail  himself  of  some- 
thing ;  as  waiver  of  an  estate,  which  may  be  made  by 
infant  or  his  heirs  of  an  estate  conveyed 
minority ;  waiver  of  tort,  in  some  cases 
tort  and  action  of  contract  both  lying.  I 
declines  the  former  and  pursues  the  I 

WAKE.  In 

is  or  the  same  meaning  as  vigil ;  and  the  custom  origi- 
nated in  the  processions  which  took  place  early  in  the 
morning  of  feast  davs  to  the  church,  and  were  not  un- 
commonly followed  by  revelling  and  drunkenness.  At 
present  most  fast  davs  are  popularly  called  wakes  by  thst 
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WALDENSES. 

>f  county  parishes  wm,  originally,  the  day  of  the  week 
tn  which  the  church  had  been  dedicated  ;  afterward*, 
he  day  of  the  year.  In  1536,  an  act  of  convocation 
npolnted  that  the  wako  should  be  held  in  every  parish  on 
he  same  day.  namely,  the  first  Sunday  in  October  ;  but 
r  was  disregarded.  Wakes  are  expressly  mentioned  In 
-harles  the  First's  Book  of  Spurts,  among  the  feasts 
rhich  it  was  his  majesty's  pleasure  shoidd  be  observed. 
The  wake  appears  to  have  been  also  held  on  the  Sunday 
fter  the  day  of  dedication  ;  or,  more  usually,  the  day  of 
ho  saint  to  whom  the  church  was  dedicated.  In  Ireland, 
t  i»  called  the  "  Patron  Day."   (Brand,  t  Papular  Anti- 

Httiet.) 

Wake.  The  track  of  a  ship  which  she  leaves  in  the 
rater.   A  vessel  directly  astern  of  another  It  said  to  be 

WALDOTfSBS.  In  Ecclesiastical  History,  a  re- 
larkable  religious  sect,  said  to  have  derived  their  name 
rum  Peter  Waldo,  a  merchant  of  Lyons,  who  preached 
.  hat  he  regarded  as  the  pure  doctrine  of  the  Scriptures 
boot  1180.  Historians  have  confounded  them,  on  the 
ne  hand,  with  the  Vaudois(see  that  article),  who  appear, 
Ithough  their  history  is  Involved  in  much  obscurity,  to 
<•  an  older  and  separate  people ;  and  on  the  other  (es- 
ifcially  those  of  the  Catholic  party),  with  the  Alhigenscs ; 
nd  thus  it  has  been  endeavoured  to  throw  on  tbem  the 
isrredlt  of  the  Manichean  tracts,  which  are  commonly 
but  on  very  doubtful  testimony)  imputed  to  the  latter, 
t  seems  clear,  however,  that  the  Waldcnses  were  dis- 
trict from  these,  and  probably  from  the  VaudoU  also, 
"heir  distinguishing  character,  it  has  been  said,  "  seems 
3  have  consisted  in  a  strict  adherence  to  what  they 
onsidered  to  be  the  doctrine  originally  delivered  by 
!hrist  to  his  apostles."  And  out  of  their  extremely 
tr-ral  interpretation  of  the  Gospel  appears  to  have 
risen  most  of  their  peculiarities,  whether  good  or  evil, 
"hey  seem  to  have  rejected  an  established  succession 
f  the  priesthood,  and  the  distinguishing  characteristics 
f  the  priestly  office;  the  high  Catholic  doctrine  of  the 
besides  the  common  ecclesiastical  abiues 


WARPING. 

WAR.  In  International  Law,  Is  said  to  be  "public," 
when  it  is  a  contest,  by  force,  between  Independent  sove- 
reign states.  A  civil  war  Is  regarded  by  Grotius  as 
"mixed"  in  its  nature  ;  being,  according  to  him,  public 
on  the  side  of  the  established  government,  and  private 
on  that  of  the  portion  of  the  people  resisting  its  autho- 
rity. Public  war  is  said  to  be  perfect  when  one  whole 
nation  is  at  war  with  another,  and  all  the  members  of 
each  are  authorif  ed  to  commit  hostilities  mutually,  sub- 
ject only  to  the  general  laws  of  war.  An  imperfect  war 
is  limited  as  to  persons,  places,  and  things :  to  which 
class  may  tie  referred  the  hostilities  of  the  United  States 
against  trance  in  1798;  the  hostilities  between  England, 
t  ranee,  Russia,  and  Turkey,  in  1*27;  and  perhaps  the 
recent  proceedings  against  the  Pacha  of  Egypt. 

Formal  declarations  of  war  are  now  out  of  use :  the 
latest  example  Is  said  to  be  that  by  France  against  Spain, 
at  Brussels,  in  It.;  15,  which  was  announced  by  heralds. 
War  is  now  usually  preceded  by  the  publication  of  what 
is  termed  a  "manifesto"  (see  that  word)  ;  and  the  per- 
mission of  "  reprisals  "  (which  see)  is  usually  the  last 
step  short  or  actual  hostilities,  and  preceding  them. 
The  immediate  effect  of  the  commencement  of  hostilities 


f  their  day;  and  are  said  in  addition  to  have  protested 
gainst  oaths,  warfare,  lawsuits,  and  the  accumulation 
f  wealth.    Their  later  history  is  obscure  ;  and  It  may 


e  said  of  them,  as  well  as  of  other  sects  of  the  day,  that 
key  had  little  of  the  elements  of  permanence,  the  same 
pinions  being  continually  promulgated  afresh  by  new 
e  formers,  and  then  receiving  new  denominations.  (  See 
.(.BinxNftEj.  Pktrohrdsians,  Vaudou.)  The  reader  may 
onsult  Mitner's  Ecclesiastical  lit  story  for  the  most  fa- 
ourable  view  of  these  and  similar  sectaries  ;  and, 
mong  many  other  authorities,  Faber,  On  the  Churches 
f  the  Waldenscs  and  Albigenses.  Moshcim,  cent.  IV.  vol. 
i.  There  Is  a  curious  notice  of  an  establishment  of 
Valdcnses  in  Kent  In  the  Archa-ologia,  vol.ix. 
WALL.  In  Architecture,  a  body  of  stone,  bricks,  or 
llicr  materials,  serving  to  Inclose  a  space,  or  carry  super- 
nctimbcnt  weights,  or  serving  both  these  purposes. 

Wall.    In  Horticulture,  a  tixed  structure  for  the  pur- 
o*e  of  improving  the  climate  of  plants  by  shelter,  by 
neat,  and  by  exposing  them  to  the  influence 
i.    Garden  walls  are  formed  either  of  brick, 
itlitT  j 1 > -X? cfi jiI %  ,  tUiil  ftrc^  pithcr  solid,  flut'tl,  or 
cl  1 1 ilar,  upright  or  sloping,  straight  or  angular,  accord- 
lg  to  the  purpose  Intended  by  their  erection.  (See 
.uudon't  Encyc  of  Gardening,  p.  575,  &c.) 
WALL  EYE.   An  opacity  of  che  cornea  of  the  eye. 
ee  Glaucoma. 
W'A'LLOWER.  In  Machinery.  Is  used  synonymously 
ltd  lantern  or  trundle.   See  Lantben  Wheel. 
WALL  PLATE.    In  Architecture,  a  piece  of  timber 
(ring  on  a  wall,  on  which  girders,  joists,  and  other  tira- 

C\VALPU'RGIS  NIGHT.  The  night  of  the  1st  of 
fay.  a  festival  of  St.  Philip  and  St.  James.  Saint  Wal- 
ur'ga  was  an  Knglish  lady,  sister  of  Boniface,  the  apostle 
I  the  Germans:  her  festival  falls  on  the  same  day  with 
fiat  of  the  above-mentioned  saints,  and  Is  a  common  day 
■>  Germany,  like  Lady-day  in  England,  for  the  commence- 
lent  of  leases,  &c.  It  is  also  known  as  the  day  on  the 
re  of  which,  according  to  popular  superstition,  the  great 
itch  festival  is  held  on  the  summit  of  the  Brocken,  in 
tie  Harts  mountains.  This  superstition  is  supposed  to 
ave  originated  in  the  rites  performed  by  the  pagan 
emnanta  of  the  Saxons  to  their  gods,  when  their  nation 
ras  forcibly  converted  to  Christianity ;  which,  being 
ecretly  celebrated  in  remote  places,  were  supposed  by 
he  vulgar  to  be  supernatural  orgies. 

WALTZ.  (Germ,  waltxer.)  The  name  of  the  Ger- 
navn  national  dance,  and  also  of  the  species  of  music  by 
rhich  it  is  accompanied.  Bohemia  Is  said  to  be  the  on- 
inal  bt»meof  the  waltz,  whence  it  soon  spread  into  other 
arts  of  Germany,  and  all  over  the  Continent ,  and  within 
he  Isuvt  few  years  it  has  become  naturalised  in  England. 

WA'PENTAKE.  A  territorial  division  in  use  among 
he  Danish  inhabitants  of  England :  from  wapen.  a  weapon. 
,'orkshire  Is  subdivided  into  wapentake*  Instead  of 
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would  appear  to  be. on  principle,  the  liability  of  all  pro- 
perty belonging  to  subjects  of  one  of  the  belligerent 
parties  within  the  dominions  of  the  other  to  selxure  and 
confiscation  ;  but  many  exceptions  have  been  Introduced 
by  tliH practice  of  civilised  states.  (.See  Grotius,  De  Jure 
B.  A;  P.,  lib.  iii. ;  Vattel,  lib.il.,  Ac.)  In  recent  times, 
it  has  been  the  regular  practice  in  Great  Britain  to  seite 
and  condemn,  as  droits  of  admiralty,  property  of  the 
enemy  found  in  our  ports  at  the  commencement  of  hos- 
tilities. Trade,  and  every  species  of  contract  between 
subjects  of  belligerent  states,  is  in  general  unlawful, 
although  often  authoriied  for  particular  times  and  pur- 
poses. Subjects  of  hostile  states,  domiciled  in  the  enemy's 
country,  are  held  liable  to  reprisals  ;  but  not,  it  is  said, 
mere  travellers  or  temporary  sojourners. 

The  "  rights  of  war  are  such  as  arise  in  times  of  hosti- 
lities,—1.  Between  enemies  ;  2.  Between  neutrals.  As  be- 
tween enemies,  it  is  a  general  law  that  subjects  of  a  hos- 
tile state  who  are  not  in  arms,  or  who  have  submitted, 
may  not  be  slain.  The  killing  of  prisoners  is  only  justi- 
fiable In  very  extreme  cases.  The  usage  of  exchanging 
jrisoners  is  now  general,  but  was  only  firmly  established 
n  the  17th  century ;  and  it  is  not  now  considered  obli- 
gatory. As  to  property,  that  belonging  to  the  govern- 
ment of  the  vanquished  nation  belongs  to  the  victorious 
state,  wherever  u  is  found  ;  but  private  rights  are  unaf- 
fected by  conquest,  with  the  remarkable  exception  of 

Krivate  property  when  at  sea,  which  is  by  geitewd  usage 
eld  lawful  prise.  Acts  of  hostility  are  only  lawful,  ac- 
cording to  the  modern  usage,  when  committed  by  those 
authorised  by  the  express  or  implied  command  of  the 
state  ;  such  as  the  regularly  commissioned  military  and 
naval  forces  of  the  nation,  and  all  others  called  out  by  the 
government  in  its  defence,  as  well  at  persons  sponta- 
neously defending  themselves  In  case  of  necessity.  Ir- 
regular bauds  of  marauders  are  therefore  denied  the 
rights  of  war,  and  liable  to  be  treated  as  banditti  ;  and 
this  distinction  is  generally  only  observed  so  far  as  suits 
the  belligerent's  purpose.  For  private  citizens  taking  up 
arms,  although  in  obedience  to  proclamations,  are  con- 
stantly liable  to  be  treated  as  marauders  ;  as  by  the  French 
in  the  Peninsular  war,  and  in  numerous  other  cases.  As 
to  suspensions  of  hostilities.  &c,  see  Truck,  Trsaiy. 
As  to  the  rights  of  war  as  to  neutrals,  see  Net  teality. 

WARD.  In  Feudal  Law,  the  heir  of  the  king's  tenant 
in  capite  during  his  nonage  was  so  called  ;  and,  in  general 
language,  all  infants  under  the  power  of  guardians.  (See 
Guardian).  The  court  of  wards  and  liveries,  for  cogni- 
sance of  various  matters  relating  to  the  king's  prerogative, 
was  established  by  Henry  VIII..  and  abolished  at  the 
Restoration.   (See  Art-haul gia,  vol.  ii.) 

WARD-MOTE.  A  court  in  each  ward  of  the  city  ot 
London,  which  has  power  to  present  defaults  in  matters 
relating  to  the  watch,  police,  .\c. 

WARDEN,  LORD.  OF  THE  CINQUE  PORTS. 
(See  Cinque  Ports.)  The  constable  of  Dover  Castle  was 
created  warden  of  the  Cinque  Ports,  and  guardian  of  the 
adjacent  coast,  by  William  the  Conqueror:  an  office  re- 
sembling that  of  the  comes  Uttorit  satemtex  in  (he  decline 
of  the  Roman  empire.  The  lord  1 
intheCi 

and  courts 
of  all  the  ports. 

The  salary  is  30001.  a  year.  There  is  also  a  lord  warden 
of  the  stannaries.  See  Stannakif*. 

WARMTH.  In  Painting,  a  tone  of  colour  arising 
from  the  use  of  colours  expressive  of  heat. 

WARP.  In  Weaving,  the  longitudinal  threads  of  a 
woven  fabric  ;  they  are  crossed  by  the  tramrerse  thread-, 
or  woof.  Warp,  in  Naval  affairs,  signifies  a  rojie  laid 
out  for  the  puri>osc  of  moving  the  ship.  7b  warp  is  to 
move  a  ship  from  one  position  to  another  by  means  of 
warps. 

WA'RPING.  (Fr.guerpierO  A 


■  HJ  Ul  .111  mil  .11  111  HIV  V  11H(U|-  I  UIU  MIIU  I  Mm 

with  power  to  hold  a  court  of  admiralty, 
law  and  equity  :  he  is  returning  officer  of 
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WARRANT. 

fertility  of  tillage  lands  on  the  hunk*  of  rivers  liable  to  be 
overflown  by  them.  It  appear*  to  hare  been  first  practised 
In  Mr  nam  on  the  bank*  of  tl  le  Jr.  nt,  Oute,  and  other  river* 
which  era  pi  j-  themselves  into  the  estuary  of  the  Ilumber. 
The  water  or  these  rivers,  from  passing  through  a  great 
extent  of  alluvial  country,  are,  after  heavy  rains,  muddy 
to  an  excess  j  and  they  are  in  that  state  conducted  over 
the  adjoining  surface  in  portions  enclosed  by  banks,  and 
there  suffered  to  deposit  their  mild,  which  is  technically 
called  trarp.  and  which  being  of  the  depth  of  an  inch  or 
two.  adds  greatly  totbe  fertility  of  the  soil,  and  ultimately 
to  its  quantity.  The  practice  has  existed  on  the  banks  of 
the  Po.  and  other  rivers  in  the  north  of  Italy,  from  time 
immemorial. 

Warpinu,    In  Architecture.   See  Casting. 

WA'RRANT.  In  Law,  a  precept  under  hand  and  seal, 
directed  to  a  proper  officer,  to  arrest  an  offender. 

WA'RKANT  OF  ATTORNEY,  in  Law.  is  a  power 

Riven  by  a  client  to  his  attorney  to  appear  and  plead  for 
im,  or  to  suffer  judgment  to  pass  against  him  by  con- 
fession. It  authorize*  a  creditor  to  enter  up  judgment 
and  levy  execution,  either  instantly,  or  within  a  certain 
time  specified  In  the  instrument. 

WARRANT  OFFICERS,  in  the  Navy,  are  the  gun- 
ner.  boatswain,  and  carpenter.  \ 


A'RRANT Y,  in  Law.  as  applied  to  lands,  is  a  pro- 
mise or  covenant  real  annex*  d  to  lands  or  hereditament*, 
whereby  the  bargainor  and  his  heirs  are  bound  to  warrant 
the  same  to  the  bargainee  and  his  heirs  against  all  men. 
But  the  ancient  law  of  warranty  of  real  property  has  been 
long  obsolete  in  practice. 

With  regard  to  warranty  of  things  personal,  it  is  tne 
eneral  rule,  that  a  purchaser  or  goods  and  chattels  may 
ave  a  satisfaction  from  the  seller,  it  he  sells  thera  as  bis 
own,  and  the  title  proves  deficient,  without  any  express 
warranty  for  that  purpose  ;  but  that  with  regard  to  the 

Soodness  of  the  thing*  so  purchased,  the  vendor  is  not 
ound  to  answer,  unless  he  has  expressly  warranted 
them  to  be  good,  or  unless  he  has  in  any  way  misrepre- 
sented them. 

WA'ltREN.  (Fr.  garenne;  from  the  Teutonic  wahren, 
to  protect  or  defend.)  In  Law.  a  franchise  or  place  pri- 
vileged for  the  keeping  of  beasts  and  fowls  of  warren, 
which  are  said  by  some  to  be  onlv  hares  and  rabbits,  par- 
tridge* and  pheasant*;  others  add  quails,  woodcock*, 
waterfowl,  Ac.  The  franchise  is  from  the  crown  by 
grant,  or  prescription  which  implies  grant.  It  is  often 
called  free  warren.  In  common  language  a  warren  is  a 
surface  of  poor  dry  sandy  soil  on  which  rabbits  are  kept. 
In  general,  warrens  may  be  described  as  the  natural  habi- 
tations of  wild  rabbit*  appropriated  by  man,  and  preserved 
for  the  breed  of  these  animals  ;  but  they  are  occasionally 
formed  in  suitable  situations.  The  rabbits  are  allowed  to 
burrow  in  the  coil  at  pleasure,  and  to  crop  the  natural 
herbage  which  grows  on  the  surface ;  but  to  render 
warrens  profitable,  the  rabbits  require  to  be  supplied  with 
clover,  hav,  corn,  or  other  food,  in  the  winter  season. 

WASH'.  The  fermented  liquor  from  which  spirit  is 
distilled. 

WA'SHER.  A  circular  piece  of  leather,  or  pasteboard, 
placed  at  the  base  of  a  screw,  so  as  to  prevent  the  metal 
surface*  from  being  injured  when  it  Is  screwed  home  ;  it  is 
also  used  to  render  screw  and  other  junctions  air-tight. 

Wasiibr.  In  Architecture,  a  flat  piece  of  iron  pierced 
with  a  hole  for  the  passage  of  a  »crew,  between  whose 
nut  and  the  timber  it  i*  placed  to  prevent  compression 
on  a  small  surface  of  the  timber. 

WA'SSAIL.  (From  the  Ang.  Sax.  waes  hael.  be  fn 
keaitk.)  A  common  salutation  used  in  drinking  ;  whence 
the  "  wassel-bowl,"  which  was  anciently  carried  round  on 
New  Years'  Eve.  "  A  carol  for  a  wake  I  bowl  "will  be 
found  in  It  it  ton's  Ancient  Songs,  1790,  p.  304.  (See 
Brand's  Popular  Antiquities,  vol.  t.  p.  I.) 

WASTE,  in  Law,  is  the  destruction  or  material  al- 
teration of  things  forming  an  essential  part  of  the  inhe- 
ritance; as  houses,  timber,  tkc.  Neglect  of  repairs  is 
termed  permissive  waste  ;  active  injury,  voluntary  waste. 
The  action  of  wa*te,  at  common  law,  can  only  be  brought 
by  a  person  who  has  an  estate  of  Inheritance  in  immediate 
expectancy  upon  the  devastator's  estate. 

WASTE  LAND.  Any  tract  of  surface  not  in  a  state 
of  cultivation,  and  producing  little  or  no  useful 
or  wood.  The  quantity  of  this  kind  of  land  I 
was  estimated,  about  the  end  of  the  last  centui 
wards  of  six  millions  of  acres  ;  four  millions  of  which 
were  considered  capable  of  being  brought  under  the 
plough,  and  the  greater  part  of  the  remainder  of  growing 
wood. 

WATCH.  A  well-known  portable  machine,  moved  by 
a  spring,  for  measuring  time.  When  executed  in  the 
most  perfect  manner,  it  is  called  a  chronometer .  and  used 
In  navigation  for  determining  differences  of  longitude. 
See  Lonoitl'oe.  Chronometer. 

Watches  are  said  to  have  been  made  at  Nuremberg  so 
early  as  M77  ;  but  it  is  uncertain  how  far  the  watches 
then  constructed  resembled  those  which  now  go  by  that 
Some  of  the  early  ones  were  very  small,  fa  the 
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shape  of  a  near,  and  sometimes  sunk  or  fitted  tato  •  ■ 
top  of  a  walking-stick.    As  time-keepers,  watches  i 
hare  very  little  value  before  the  application  of  the  »- 
spring  as  a  regulator  to  the  balance.    Tbe  merit  u 
excellent  invention  has  been  claimed  by  Hook*  and  H 
gens;  but  It  seems  established  by  unquestionable  i 
deuce  that  the  priority  belonged  to  liooke  by  a:  '*x; 
fifteen  years.    The  date  of  the  invention  is 
year  165$.    Hooke's  first  balance  spring  wa 
acted  on  the  balance  in  a  very  imperfect  mar.r*-'  r 
he  soon  perceived  its  defects,  and  attempted  to  •**.* 
them  by  adopting  first  the  cylindrical,  and  afterward  j_- 
flat  spiral.    The  latter  appears  to  have  been  apptV: 
watches  before  the  publication  of  Huygens*  claia  a  K*. 
(F.neyc.  Brit.  art.  "  Clock  and  Watch  VTork.")  Set 

ROLOOY. 

Watch.  The  portion  of  the  ship's  crew  on  dc-  s 
a  time.  This  is  usually  half ;  and  the  watches  are  a.  ■  -. 
the  starboard  and  larboard  watches.  Large  crr*>  « ~ 
put  in  three  watches.  The  period  of  the  tics*  e*A»*  i 
watch  is  four  hours,  the  reckoning  beginning  at  ut*  t  r 
midnight.  Between  4  o'clock  and  tt  p.  St.,  the  :av  * 
divided  into  two  short  or  dofgrntttdbsf.  in^oroer  to  br-a 

hours 

d  ^ed  'TteR'  (Germ  W*"eT  nd  Th<?  °,d  ch"ni*tirr 
into  earth,  and  into  various  organic  product*.  Taw  v 
nion  wax  first  questioned,  ami  afterwards  disproved. N  •>• 
experiments  of  Watt  and  of  Cavendish,  in  tbe  «-r-. 
1786  and  17*7.  {Phil.  Trant.)  And  it  has  dnce  £■ 
tisfactorily  demonstrated  that  hydrogen  and  amyrrr  v 
the  elements  of  water,  and  that  they  are  contained  ur  :■ 
the  relative  proportions  by  weight  of  1  and  4.  or  fr*  »«fei5» 
2  and  I  ;  the  specific  gravity  of  hydrogen  being  Co  ti-e  4 
oxygen  a*  1  to  16 


The  electro- chemical  decomposition  of  water  »  ax 
which  affords  the  most  satisfactory  evidence  of  rt« 
ture.    When  made  part  of  the  vnlta-electric  emurt  r  s 
resolved  into  2  measures  of  hydrogen  and  1  of  awsror- 
the  former  evolved  at  the  negative,  and  the  latter  a:  tr- 
positive  surface;  and  if  the  gases  thus  cbtaitsr?  u 
mixed,  and  fired  by  the  electric  spark,  they  i 
and  produce  their  weight  of  w  ater.  The 
thetic  evidence,  therefore,  of  the  comix> 
thus  rendered  complete. 

But  although  perfectly  pure  water,  such,  for  tr, 
as  has  been  boiled  and  very  cautiously  distilled,  is  a  tt£ 
an  oxide  of  hydrogen,  and  composed' as  attore  stated  »- 
common  water  is  more  or  less  contaminated  by  fortis 
matters,  which,  if  not  In  exce*s.  or  of  an  uncocor&na  ' 
injurious  nature,  render  it,  generally  speaking.  c>:r*  v. 
for  most  of  the  ordinary  use*  to  w  hich  It  1*  applied  < 
all  water,  ram  water  carefully  and  cleanly  c*»b>ctK  - 
most  pure.  But  it  absorb*  air,  and  with  It  traces  of  at- 
bonic  acid  ;  minute  portions  of  certain  ammoniaeaj  utu 
arc  also  found  in  it,  and  very  near  the  aea  tt  is  seidn 
free  from  a  trace  of  salt.  During  thunder-storm*  the  r.  z 
which  falls  sometimes  exhibits  indications  of  nitric  an:, 
formed,  no  doubt .  by  the  passage  of  the  I 
the  humid  atmosphere.  Next  to  rain  wi 
is,  generally  speaking,  most  free  from 
The  water  of  the  Thames,  especially  where  itu  iwt  «.«- 
tamlnated  by  drainage  and  manufactures,  only  o  ua* 
about  2  grains  of  saline  or  soluble  matter  in  each  pre- 
and  this  is  chiefly  carbonate  of  lime,  with  a  little  sulp.-av 
of  lime,  chloride  of  sodium  (common  salt),  and  rt-- 
ride  of  magnesium,  and  traces  of  organic  matter  IV 
saline  contents  of  a  gallon  of  Thames  water,  in  its  s»w: 
impure  state,  do  not  exceed  24  grains  ;  and  when  i"  it* 
purest  state,  fall  short  of  16  grains.  This  statesmen:  re- 
fers only  to  matters  dissolved  in  the  water  ,  for  ii  is  ttfttz 
loaded  with  substance*  mechanically  ruypmc.tt  ' 
much  greater  extent,  as  is  obrious  from  the  muddy  i—f 
in  which  it  is  often  supplied  to  the  houses  of  Luiwloc  i  i 
its  vicinity  by  the  water  companies.  These  last  imp.  * 
ties  are  separated  either  by  subsidence  or  by  filtrat  -" 


hence  the  advantage  of  allowing  the  water  to  clarify  its*  ' 

of  fitaen  r 

and  render*  it  clean 


in  reservoirs  before  it  is  * 
it  through  fine  sand. 


nplied  for  use,  or 


it  is  supplied  f> 
,  which  imparts 

or  vegetable  matter  is  kept  fra- 


il un 

more  or  U 

By  this  process,  however,  it  becomes  hard,  in  ci- 
quence  of  retaining  certain  indestructible  saliiie  mat- 
ters in  solution.  The  water  for  the  supply  of  s£>p> 
Is  well  known  to  undergo  this  process  of  fermentatk  - 
and  purification,  and  the  larger  the  quantity  of  destrac- 
tible  matter  the  more  complete  and  rapid  is  the  depura- 
tion :  hence  the  preference  given  to  Thame*  water  f  r 
sea  store,  the  purer  river  waters  fermenting  less  rapwih . 
and  remaining  more  or  less  foal  and  putrid  for  a  mo.  n 
longer  time.  Tt  Is  obvious,  however,  that  for  all  ord»a**y 
purposes  the  purer  the  water  the  better ;  and  it  is  quite 
clear  that  Loudon  ought  to  be  supplied  with  Thame* 
from  above  Richmond,  and  out  of  the  reach  of  u.? 
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:kle«,  instead  of  from  the  heart  of  the  metropolis,  where 
t  is  loaded  with  the  contents  of  the  sewer*,  the  offal  of 
ruanufacturcs,  and  the  mud  stirred  up  by  the  steamers. 

Spring  water,  as  afforded  by  our  common  wells,  mar 
>c  considered  as  rain  water  modified  by  filtration  through 
he  superficial  strata  of  the  earth,  and  consequently  con- 
fining more  or  less  of  the  soluble  sub«tances  which  it 
meets  with  in  its  course.  In  ami  about  London  the  pu- 
rity/ of  the  water  Is  very  various  at  different  depths  from 
he  surface.  In  the  more  superficial  wells  it  is  usually 
k-ery  hard,  and  abounds  In  sulphate  of  lime;  in  the  deep 
wells,  and  especially  the  artesian  and  overflowing  wells, 
he  water  is  softer,  and  contains  less  foreign  matter. 
T he*e  different  states  of  purity  may  be  judged  of  with  a 
legTee  of  accuracy  sufficient  for  all  common  purposes  by 
lropplng  Into  the  water  a  solution  of  soap  in  spirit  of 
*inc:  with  pure  water,  such  as  rain  or  distilled  water,  it 
-•-mains  clear  ;  but  with  river  or  spring  water  It  becomes 
nore  or  less  turbid  or  milky,  in  proportion  to  the  impu- 
ity.  Water  which  is  thus  rendered  decidedly  opaque  or 
milky  is  not  fit  for  washing;  but  that  which  Is  only 
■lightly  troubled,  or  becomes  merely  opalescent.  Is  usu- 
illy  called  soft  water.  This  simple  experiment  shows  the 
-a  use  of  softness  and  hardness  in  water ;  for  pure  water 
lerfectly  dissolves  soap,  whereas  in  common  spring  w  ater 
he  salts  are  of  such  a  nature  as  to  form  Insoluble  com- 
pounds with  it,  and  these  adhere  to  whatever  is  washed 
n  it,  and  give  that  unpleasant  sensation  called  hardness 
»  hen  we  w  ash  our  hands.  The  application  of  a  few  other 
imple  tests  may  be  resorted  to.  to  Indicate  more  exactly 
he  nature  of  the  hardening  impurities.  The  presence,  for 
nstance,  of  sulphate  of  lime  is  indicated  by  the  production 
>f  a  white  cloud  upon  adding  a  few  drops  of  a  solution  of 
•hluride  of  barium  (which  shows  the  sulphuric  acid),  and 
»f  oxalate  of  ammonia  (which  detects  lime).  Such  water 
;eneraJly  leaves  a  white  crust  in  the  decanter  in  which  it 
s  kept,  and  incrusts  boilers  and  kettles  with  a  trouble- 
ome  sediment .  so  that,  unless  frequently  cleansed,  they 
ire  soon  destroyed  by  the  action  of  the  fire,  in  consc- 
ience of  the  sulphate  of  lime  which  coats  their  interior, 
ind  which  prevents  the  transmission  of  heat.  This  im- 
itirity  chiefly  belongs  to  what  are  called  land  springs . 
ind  is  derived  from  the  blue  clay  upon  which  London  is 
milt,  and  which  abounds  in  sulphate  of  lime.  The  deeper 
prlngs,  especially  those  from  the  sandy  deposits  nearer 

0  or  upon  the  chalk,  or  those  from  the  chalk  itself,  are 
nore  pure,  especially  where  the  land  springs  are  cx- 
luded  ;  and  though  they  exhibit  traces  of  sulphate  of 
itne,  common  salt,  carbonate  of  lime,  and  carbonate  of 
oda,  are  yet  pure  enough  for  washing,  brewing,  Ac. 
t  races  of  ammoniacal  salts,  and  of  nitrates,  are  also  not 
mcommon  In  the  waters  from  the  deep  wells  or  London 
iid  it*  vicinity. 

Carbonate  of  lime,  or  chalk,  is  sometimes  held  In  so- 
ution  In  spring  water,  by  excess  of  carbonic  acid  ;  in  this 
asc  the  water  oecomcs  turbid  upon  the  addition  of  oxalic 
■  id,  and  slightly  effervesces  with  muriatic  acid;  when 
Killed,  the  exeats  of  carbonic  acid  which  hold*  the  car- 
bonate in  solution  Is  expelled,  and  the  water  becomes 
nore  or  less  turbid.  It  is  sometimes  contained  in  such 
uantity  as  to  be  deposited  upon  substances  thrown  into 
he  water,  and  upon  the  vessels  containing  it,  as  we  see  in 
he  p-'trif  ing  springs  of  Matlock  in  Derbyshire,  and  else- 
rhere;  and  the  beautiful  stalactites  which  line  the  cavern  I 
n  limestone  rocks  are  produced  In  the  same  way.  Spring 

1  ater  which  (after  having  been  boiUd  and  Jittered)  bo- 
urne* turbid  upon  the  addition  of  a  few  drops  of  nitrate  of 
ilvcr  generally  contains  common  salt,  and  the  proportion 
nay  be  judged  of  by  the  degree  of  milkiness  thin  oc- 
asioned.  If  water,  after  It  has  been  evaporated  to  a 
mall  bulk,  be  tested  by  turmeric  or  violet  paper,  it  often 
hows  an  alkaline  reaction,  and  upon  closer  examination 
*  found  to  contain  carbonate  of  soda  ;  and  it  occasionally 
volves  during  its  evaporation  traces  of  carbonate  of  am- 
nonlit.  and  affords  to  delicate  tests  indications  of  organic 
natter.  This  Is  especially  observed  In  the  pump  water 
rom  churchyards,  in  which  most  Improper  situation 
rells  for  the  supply  of  the  neighbourhood  are  often  sunk. 

Mineral  springs  or  waters  are  of  such  a  nature  as  to* 
•e  unfit  for  common  purposes,  and  often  derive  Important 
nedical  efficacy  from  the  substances  which  they  hold  dis- 
olved.  Those  which  have  an  inky  and  astringent  flavour, 
nd  which  become  reddish  brown  and  turbid  by  boiling, 
r  by  exposure,  are  usually  called  chalybeate  waters,  and 
on  tain  caroonate  or  sulphate  of  iron  :  when  examined  as 
hoy  flow  from  the  spring,  they  blacken  with  a  few  drops 
■f  tincture  of  galls  or  of  strong  green  tea.  Tunbridge 
rater  is  an  Instance  of  a  chalybeate  containing  carbonate 
f  iron,  and  the  Brighton  chalybeate  contain*  sulphate  of 
ron.  There  are  some  mineral  waters  which  derive  their 
flicacy  from  certain  salts,  and  are  called  inline  waters  ; 
uch  as  Cheltenham  water,  Leamington  water,  Ac.  The 
alts  which  they  contain  are  chiefly  sulphate  of  soda  and 
uJphate  of  magnesia  ;  they  have  a  bitterish  salt  taste,  and 
re  more  or  less  aperient :  when  reduced  to  a  small  bulk 
y  evaporation,  and  set  aside  for  a  few  hours  in  a  cool 
lace,  the  salts  generally  crystallite.  What  are  termed 
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sulphureous  waters  are  usually  saline,  and  also  contain 
sulphuretted  hydrogen,  which  is  presently  rrcognized  by 
its  fetid  smell,  and  by  becoming  black  when  a  solution  of 
sugar  of  lead  Is  dropped  into  It ;  and  turbid  on  the  addi- 
tion of  a  little  muriatic  acid,  or  by  mere  exposure  to  air, 
from  the  deposition  of  sulphur.  Harrogate  and  Ais-la~ 
Chaprtte  waters  are  instances.  There  are  some  waters 
which  are  occasionally  resorted  to  medicinally,  but 
which  are  only  remarkable  for  extreme  purity,  such  as 
Maleem  water  ;  and  there  are  others  which,  exclusive 
of  their  chalybeate  or  saline  qualities,  are  effervescent 
or  sparkling,  from  the  presence  of  carbonic  acid,  which 
gives  them  an  agreeable  and  slightly  ptmgent  flavour : 
these  qualities  are  entirely  lout  on  boiling.  In  conse- 
quence of  the  escape  of  the  gaseous  acid  ;  consequently 
they  lose  the  power  of  reddening  vegetable  blues  after 
they  have  been  exposed  to  heat.  In  respect  to  medical 
virtues,  the  chalybeate  springs  are  more  or  less  tonic  and 
astringent,  and  the  saline  spring*  aperient  and  alterative ; 
and  though  they  often  contain  their  active  Ingredients  in 
small  relative  proportions,  they  are  perhaps  on  that  very 
account  more  likely  to  be  absorbed  Into  the  system,  and 
to  effect  cures  where  larger  doses  of  the  same  remedies 
fail.  There  are  also  some  mineral  waters  which  contain 
iodine  and  bromine,  and  which,  though  in  very  minute 
quantities,  are  powerful  medicines  ;  in  others,  baryta  and 
ttrontia  have  been  discovered.  But  a  course  of  mineral 
water  is  often  useful  upon  other  principles  :  it  generally 
is  accompanied  by  strict  attention  to  diet,  by  moderate 
bodily  exercise,  by  mental  relaxation,  ani  by  regular 
hours,  all  of  which  are  powerfully  curative  resi 
with  these  aids  the  mere  diluent  effect  of 


(such  a*  that  of  Malvern)  may.  in  many  Instances,  prove 
of  eminent  service  •  this  Is  certainly  often  the  case  in  the 
early  stages  of  calculous  complaints. 

Sea  Water.— The  chemical  history  of  sea  water  is  ex- 
tremely important,  as  involving  that  of  sea  salt  {see  So- 
dium and  Chlorine),  ofmagnesia  and  it*  most  important 
combinations,  and  of  those  singular  and  powerful  agents 
known  to  chemists  under  the  names  of  iodine  ami  bromine. 
It  appears  from  the  best  authorities  that  the  composition 
of  sea  water,  when  not  influenced  by  adventitious  or  acci- 
dental causes,  is  nearly  uniform  in  the  vast  extent  of  the 
ocean,  which  covers  about  two  thirds  of  the  globe,  and 
probably  has  a  mean  depth  of  not  le*s  than  half  a  mile 
(2640 feet).  Us  specific  gravity  varie*  from  10269  to  102*5; 
and  it  contains  rather  more  than  three  per  cent,  of  solid 
matter,  composed  chiefly  of  common  salt,  muriate  of  mag- 
nesia, sulphate  of  masnesia,  and  sulphate  of  lime.  These 
are  the  principal  Ingredients  of  sea  water  :  besides  which 
it  contains  traces  of  chloride  of  potassium,  of  muriate  of 
ammonia,  of  carbonate  of  lime,  of  hydrobromate  of  mag- 
nesia, and  often  of  hydriodatc  of  magnesia.  There  Is 
some  difference  of  opinion  as  to  the  state  of  combination 
in  which  the  acid*  and  liases  exl«t  in  sea  water.  The  fol- 
lowing tables  »how  their  proportions  in  a  pint  of  sea  water 
of  the  Frith  of  Forth,  taken  up  near  Leith,  as  obtained  by 
evaporation,  and  as  presumed  to  exist  after  and  pre- 
vious to  evaporation :  — 

Aftrr  Kvaporation.  I&Vforv  Kvuporation. 

Common  salt     -     -  180  5  Common  salt     -     -  180- 5 

Muriate  of  magnesia     23  0  Muriate  of  magnesia  1H-J 

Sulphate  of  magnesia    15  5  Muriate  of  lime      -      5  7 

Sulphate  of  lime      -     71  Sulphate  of  magnesia  216 

22G~1  2tfTl 

The  other  substances  exist  in  such  small  quantities  that 
they  are  omitted  in  this  general  statement.   See  Ocean. 

WATEK  BAILIFF.  An  officer  in  port  town*,  whose 
duties  in  general  are  with  respect  to  the  searching  of 
ships :  In  London  he  has  al»o  the  supervision  of  the  fish 
market,  gathering  of  tolls.  Ac. 

WATER  CLOCK.  A  contrivance  fori 
by  the  flow  of  water.   See  Ci  rrevna*. 

WATER-COLOUR  PAINTING, 
ing.  in  which  the  medium  of  representation  Is  < 
vlgated  with  water  and  gum,  and  which  In  our  days  has 
been  carried  to  such  extraordinary  perfection  as  to  rival 
oil  painting  in  every  thing  but  durability. 

WATER  DEVIL.  A  name  given  by  some microgra- 
phers  to  the  larva  of  a  British  species  of  Hudrophibus. 

W ATERLA'SDIANS.  In  Ecclesiastical  History,  a 
division  of  the  Dutch  Anabaptists,  also  called  "  Gross  " 
(Grob),  or  "  Moderate,"  in  contradistinction  to  the 
"Fine,"  or  "  Rigid."  They  were  so  called  from  a 
district  in  North  Holland  denominated  Waterland.  and 
originated  in  the  16th  century.  John  de  Ries,  in  1580, 
composed  a  confession  of  faith,  which  seems  to  have 
been  pretty  generally  used  among  them.  They  still  con- 
stitute (we  believe)  a  portion  of  the  general  body  of 
Mennonites.  (See  Moshcim,  cent.  16.,  sec.  3.,  part  11.) 
WATER  LINE.  The  boundary  of  any  horizontal 
i  of  the  bottom  of  a  ship.  The  uppermost  one  is 
the  load  water  line;  the  lowest  the  light  water 


called 


IPS 
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WATER-LOGGED. 

WATER-LOGGED.  A  Nautical  term,  denoting 
the  state  of  a  ihlp  when  a  quantity  of  water  having  been 
received  Into  the  hold  by  leaking.  &c.  the  haa  in  a  great 
measure  lost  her  buoyancy,  and  yield*  to  the  effect  of 
every  wave  passing  over  the  deck. 
WATER  MEADOWS.  Meadows  on  low  flat  grounds, 
in  a  state  of  fertility  by  being  over- 
some  adjoining  river  or  stream 


■  I  rum 


The  principal  season  at  which  this  operation  is  performed 
is  during  winter,  when  the  water  is  allowed  to  remain  stag- 


nant on  the  surface  for  some  weeks  ;  but  meadows  which 
can  be  watered  are  occasionally  overflown  during  summer, 
especially  after  a  crop  of  hay  has  been  taken.  The  man- 
ner in  which  water  so  applied  to  grass  lands  Is  found  be- 
neficial has  never  been  satisfactorily  explained.  By 
some  it  is  attributed  to  the  warmth  retained  in,  or  com- 
municated to  the  soil,  by  the  water  during  winter ;  by 
others  to  its  effect  in  destroying  insects,  worms,  &c. ; 
and  by  some  to  the  particles  of  manure  deposited  on  the 
surface  of  the  soil.  During  summer  the  effect  is  more 
readily  accounted  for.  a  supply  of  moisture  being  advan- 
tageous to  all  plants  at  that  dry  season.    See  Ikriga- 

T,WATER  OF  CRYSTALLIZATION.  Some  crys- 
tallized salts  contain  more  or  less  water,  which,  as  it 

of 


bears  a  definite  proportion  to  the  other 
the  salt,  may  be  considered  as  one  of  its 
stituents.   Crystallised  sulphate  of  lime. 


for  instance,  Is 
of  «8  of  dry  sulphate  and  18  water,  or  of 
equivalent  of  anhydrous  salt  and  two  equivalents  of 
water ;  one  equivalent  of  crystallised  sulphate  of  mag- 
nesia =  1*23,  contains  7  of  water  —  (3 ;  and  an  equfva- 
valetit  of  crystallized  sulphate  of  soda  =  162,  contains 
10  of  water,  a  90;  the  equivalent  of  water  being  9. 
But  it  does  not  necessarily  follow  that  a  salt  in  crystals 
contains  water,  there  being  many  crystals  which  are  am- 
hydrous,  such  as  nitre,  sulphate  of  potash,  &c. 

WA'TERSPOUT.  A  very  remarkable  meteorological 
phenomenon,  observed  for  the  most  part  at  sea,  but 
sometimes  also  on  shore,  though  generally  in  the  D*j|gh> 
bourhood  of  water.  Its  general  appearance  may  be 
described  as  follows :  —  from  a  dense  cloud,  a  conical 
pillar,  which  appears  to  consist  or  condensed  vapour,  is 
seen  to  descend,  with  the  apex  downwards.  When  over 
the  sea,  there  are  usually  two  cones  ;  one  projecting  from 
the  cloud,  and  the  other  from  the  water  below  it.  These 
sometimes  unite,  and  the  junction  has  been  observed  to 
be  accompanied  with  a  flash  of  lightning  ;  but  more  fre- 
quently they  disperse  before  the  junction  is  effected.  In 
calm  weather  the  column  maintains  its  vertical  position 
while  carried  along  the  surface  ;  but  when  acted  on  by 
the  wind  it  becomes  oblique  to  the  horizon.  1'he  causes 
of  this  meteor  are  very  imperfectly  known.  By  some  it 
is  supposed  to  be  formed  by  a  whirlwind  of  extreme  In- 
tensity, while  others  ascribe  to  it  an  electric  origin. 
Dr.  Young  (Nat.  Phil.  vol.  i.)  thinks  that  some  of  the 
circumstances  may  be  explained  by  considering  the  spout 
as  a  whirlwind,  carrying  up  drops  of  water  which  it  has 
separated  from  the  waves,  and  that  the  remainder  may 
perhaps  be  deduced  from  the  co-operation  of  electricity 
already  existing  in  a  neighbouring  cloud.  (See  also 
Pouillet,  EUmens  dt  Phi,     •  tomeii.) 

WATER  TABLE.  In  Architecture,  a  projection  or 
horizontal  set-off  in  a  wall,  so  placed  as  to  throw  off  the 
water  from  the  building. 

WATER  WAYS.  Strong  pieces  of  wood  extending 
round  the  ship  at  the  junction  of  the  decks  with  the  sides 
to  carry  off  the  water. 

WATER  WHEEL.  In  Hydraulics,  an  engine  for 
raising  witter  in  large  quantities.  (See  Persian  Wheel.) 
Also  a  wheel  turned  by  the  force  of  running  water.  Of 
these  there  are  two  kinds  :  the  undershot  wheel,  and  the 
overshot  wheel.  In  the  case  of  the  undershot  wheel,  the 
water  strikes  the  float  boards  below  the  axle,  and  acts  by 
the  impulse  due  to  its  velocity  ;  in  the  case  of  the  over- 
shot wheel,  the  water  is  brotight  over  the  top  of  the 
wheel,  received  in  buckets,  and  acts  solely  by  its  weight. 

WAVE.    The  alternate  elevation  and  depression  of  I 
parts  of  the  surface  of  a  liquid  above  and  below  the  na- 
tural level. 

When  the  surface  of  a  liquid  is  unequally  pressed,  the 
columns  which  sustain  the  greatest  pressure  are  shortened, 
and  sink  below  the  original  level ;  and  this  pressure 
•  being  communicated  to  the  contiguous  columns,  these 
will  be  lengthened  and  rise  above  that  level.  But  as  the 
elevation  is  not  sustained  by  a  hydraulic  pressure,  the 
lengthened  columns  again  fall,  and  acquiring  in  the  fall 
a  velocity  due  to  the  height,  they  descend  below  the 
original  level,  and  communicate  in  their  turn  a  pressure 
to  those  which  arc  adjacent  to  them.  In  this  manner 
a  reciprocating  motion  is  produced,  the  particles  to 
which  the  primitive  impulse  was  communicated  being 
alternately  the  lowest  and  the  highest ;  and  a  series  of 
*  J»nd^hollows  is  formed,  which  are  called  waves  or 

In  passing  from  the  columns  which  are  shortened  to 
those  which  are  lengthened,  and  back  again  to  those  to 


WAVE, 

which  they  originally  belonged,  the  particles  of  th* 
acquire  both  a  vertical  and  horizontal  motion  ;  twt  »t , 
the  depth  is  sufficient  to  allow  the  oscillations  to  pruo- 
unimpeded,  no  progressive  motion  take*  place,  nn 
column  being  kept  hi  its  place  by  the  pressure  as 
rounding  columns.    If.  however,  free  oacillatHa  It 
( byf  the  shelving  ofthe 


of  a  rock,  fc 

are  not  balanced  by  those  in 
sequence  acquire  a  progre*»ive  i 
or  form  breakers.  Hence  the  reason  why  wave*  kiwi- 
break  against  the  shore,  whatever  be  the  directwn  tt ax 
wind. 

When  waves  are  produced  by  the  agitation  of  » mL 
portion  of  the  fluid,  as  for  example  by  thro  wis/  a  t-  -■ 
into  stagnant  water,  they  appear  to  advance  iron, 
disturbed  point  in  expanding  concentric  circles,  the  W»  ;lx 
of  the  wave  gradually  diminishing  as  it  recedes  fnw  c*- 
centre;  but  that  there  is  no  transference  of  aav  ^sr.  1 
the  mass  from  one  place  to  another,  is  manifest  irvje  a» 
motions  of  any  light  body  floating  on  the  surface.  TV 
appearance  of  progression  is  in  fact  an  optical  decrft  l 
produced  by  the  form  of  the  wave  and  the  mode  of  iso- 
lation. On  attending  closely  to  tbe  phenomena  it  *i 
be  seen  that  the  fore  part  is  always  in  the  act  of  raa$, 
and  the  hinder  part  in  tbe  act  of  falling  ;  and  Bkj  lv 
whole  system  appears  to  roll  onwards,  while 
ticle  of  water  in 


If  a  second  series  of  concentric  waves  take  in  srtra 
from  a  different  point  at  some  distance  from  the  int.  u- 
two  sets  will  cross  each  other  without  the  slightest  *>> 
terruption.    Where  a  wave  of  the  first  series  mere*  mr 
of  the  second,  and  the  two  elevations  cor  respond,  ar 
resulting  elevation  will  be  equal  to  the  suit  of  lew  t»« 
and  the  same  is  the  case  with  the  depressions 
the  elevation  in  the  one  series  corresponds  with  a  A* 
pression  in  the  other,  tbe  surface  will  maintain  srsoris^ai. 
level,  at  least  if  the  waves  of  the  two  series  turvr  w 
same  height.    Thus,  although  different  serie*  of  war 
do  not  interfere  with  each  others'  propagate <c. 
nevertheless  increase  or  neutralize  each  others' 
The  one  series  is  in  fact  superposed  on  tbe  i 

A  series  of  waves  meeting  a  vertical 
or  bank,  is  reflected ;  and  the  reflected 
pagated  in  the  same  manner  as  those 
original  impulse,  but  in  an 
proceeding  iu  concentric  circles  are  reflected  ta  ec- 
centric circles,  and  in  such  a  manner  as  to  appear  U 
verge  from  a  centre  as  far  behind  tbe  oboUn  1*  t 
original  centre  is  In  front  of  it,  and  in  short  appear  t  <  •» 
subjected  to  all  those  laws  which  are  usually  nvoce,  to 
belong  to  reflected  light. 

If  the  obstacle  against  which  the  waves  strike  have 
opening  in  it  of  small  horizontal  breadth  relativeW  t» 
breadth  of  the  wave,  the  oscillating  column*  which  rr* - 
it  will  act  as  an  Impulse  originaUy  exerted  ax  that  p...ji 
and  a  series  of  waves  will  diverge  from  the  apcrdir*  as 
from  a  new  centre  ;  but  when  tbe  aperture  is  cun**k--- 
ably  wider  than  the  wave,  the  wave  confine*  ir*  n*oi<  <* 
in  a  great  measure  to  its  original  direction,  though  nt- 
some  small  divergence,  or  the  oscillation  is  cog ti 
principally  in  the  direction  of  a  sector,  whose  centre  ts  * 
the  point  from  whtch  the  original  wave  proceeded. 

Waves  which  have  been  raised  by  the  wind  in  U* 
open  sea  proceed  in  parallel  and  nearlv  straight  la*- 
and  the  original  impulse  being  increased  by  the  can- 

kihngti 

It  tM 

inferred  that  tbe  greatest  height  to  which  a  Mi- 
series of  waves  raised  by  the  wind  blowing  constant]*  ta 
one  direction  will  attain  does  not  exceed  six  feet,  1 
force  of  the  wind  also  tends  to  give  a  progressive  tarc*<d 
to  the  mass  of  water  raised  al>ove  the  general  level,  and 
likewise  to  alter  tbe  shape  of  tbe  wave  by  diminishing  tt' 
acclivity  of  the  side  against  which  it  strikes.  In  a  scrucx 
gale  this  effect  may  be  increased  so  far  as  to  cause  t! « 
top  of  the  wave  to  project  over  the  base,  in  which  case  it 
breaks  and  rolls  over  on  the  preceding  wave.  Hence.  a« 
is  well  known  to  sailors,  a  very  strong  wind  will  b»>» 
the  sea  down.  • 

If  the  wind,  after  having  given  rise  to  a  series  of  wave*, 
suddenly  veers  about  so  as  to  strike  the  waves  on  ike 
opposite  side,  it  will  produce  a  greater 
more  direct  impact ;  and  hence  the 


aim  me  original  impulse  being  inci 
tinued  action  of  the  wind,  thev  will 
until  the  weight  of  the  elevated  coli 
the  friction,  becomes  equal  to  the  Inci 
t->ct*ti  infi*rrwi  t li  it  t hi™  irrcAtcst  hci n *  i 


produced  by  sudden 
blowing  in  an  oppo 


the  wave*  may  be  greatly  increased  above  the  height  u 
which  they  would  be  raised  by  winds  of  equal  force 
blowing  constantly  in  the  same  direction  ;  and  hence  toe 


ocean  is  comparatively  smooth  In  regions  where  the  wind  > 
are  constant.  And  as  It  is  by  the  friction  of  the  wind  oa 
the  water  that  the  waves  are  raised  and  kept  up.  what- 
ever diminishes  the  friction  will  tend  to  lessen  the  e*e- 
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WAVE. 


ouring  oil  on  agitated  water.  The  influence  of  the 
rind,  which  Is  exerted  entirely  at  the  surface,  does  not 
xtend  to  a  great  depth,  probably  not  more  than  30  or 
O  feet,  below  which  the  water  suffers  no  agitation  ex- 
eptlng  that  which  arise*  from  the  motion  of  the  tide 


I 


(I) 


il 


Theory  of  Waves.  —  In  order  to  determine 
M«*  time  of  an  undulation  and  the  velocity  of  the  propa- 
gation of  waves  from  the  theory  of  hydrodynamics.  New- 
on  compares  the  undulatory  motion  of  waves  on  the 
tirface  of  water  with  the  oscillations  of  the  fluid  In  a 
iphon,  with  which  thev  have  a  considerable,  though  not 

the  tube  C  A  B  D  ( fig.  1 .),  open  and 
turned  up  at  both  ends,  be  filled 
with  any  liquid  up  to  the  level 
C  I).  Suppose  the  equilibrium  to 
be  disturbs,  and  that  the  liquid 
rises  in  consequence  in  the 
branch  A  C  from  C  to  E.  The 
tube  being  supposed  equally  wide 
throughout.  It  is  evident  that  the 
liquid  will  fall  a*  much  in  the 
branch  B  D  as  it  rises  in  A  C  ; 
that  is.  making  D  F  m  C  E.  from 
D  to  F.  Let  CG  =  D  F,  then 
the  difference  of  the  height  of  the 
liquid  in  the  two  branches  is  E  G; 
ind  according  to  the  principle  of  D'Alcmbert.  the  acce- 
«•  rating  force  which  acts  on  the  fluid  is  the  difference  of 
he  maxses  in  the  two  columns  divided  by  their  sum,  that 
<t,  proportional  to  E  fi  divided  by  E  A  B  F  ;  or,  bisecting 
i\  B  In  O,  proportional  to  ECtCAO.  Now,  CAO 
•  constant;  therefore  the  accelerating  force  is  propor- 
tional to  E  C,  or  to  the  distance  from  the  position  of 
■•■St.  Hence  it  may  be  inferred  that  when  the  fluid 
tuts  been  disturbed  so  as  to  rise  from  C  to  E,  It  will  ac- 
quire, in  falling  to  its  level,  a  velocity  which  will  carry 
it  to  an  equal  height  H  in  the  other  branch,  and  that 
the  oscillations,  whether  large  or  small,  will  be  iso- 
chronous, or  performed  lu  equal  times. 

To  prove  this,  and  also  to  determine  the  time  of  the 
oscillation,  let  X  be  any  point  in  C  E,  and  make  EX  =  i, 
R  C  =»  a,  and  C  A  O  m  I 


7.  Also 


Iso  let  r  =  the  velocity,  and 
len  the  liquid  is  at  the  point 
force  of  gravity.    We  have 


the  theory  of 
I  tee  Force),  the 


forces  9  ■» 


d* 

Tt 

ua- 


a  -  x  ^ 

*dv  =  —  gdx; 


by  integrating  and  extracting  the  square  root, 
ently 


d/«v'  - 


g  y/{1a*-**)' 
The  general  integral  of  the  variable  part  of  this  expres- 
sion is  an  arc  whose  cosine  is  equal  to  (1—  ' ) ;  there- 
is 

fore  between  the  limits  t  »  0  and  x  =  2a,  the  integral  Is 

it  beingthe  semi-circumference  of  a  circle  whose  radius 
=»  1).  This  gives  the  time  which  elapses  during  the 
I  i^uge  «>(  am  particle  o(  the  r  from  the  highest  to 
the  lowest  point  ;  and  it  is  also  the  time  in  which  a  pen 


whose  length  is  /.  vibrating  in  an 

a  single  oscillation  dee  Pxhdvlch).  Hence 


the  time  of  passing  from  the  highest  to  the  highest  again, 
or  of  a  complete  undulation,  is  the  double  of  (his,  or  equal 
to  2  r  +  g).  or  to  w  y  (4  /  -r  g),  the  time  in  which  a 
pendulum  whose  length  Is  4  /  makes  one  oscillation. 

To  apply  this  solution  to  the  undulatory  motion  of 
a  fluid  mass  of  Indefinite  extent,  let  A  B  C  I>  E,  Ac. 
(fig.  2.)  represent*  a  superficies  of 

<*•> 


rending  and  descending  in  successive  waves  ;  and  let 
ACE,  Ac.  be  the  summits  of  the  waves,  and  B  D,  Ac.  the 
intermediate  hollows.  Now  since  the  wave  is  produced 
by  the  alternate  ascent  and  descent  of  the  water,  so  that 
the  panicles  at  A  C  B,  Ac,  which  are  at  one  instant  the 
t,  become  in  their  tur 
1319 


power  is  the  weight  of  the  elevated  water,  the  alt 
rise  and  fall  will  be  analogous  to  the  reciprocating) 
of  water  in  a  siphon,  and  will  observe  the  same  laws  as 
to  time ;  therefore  If  the  distance  between  a  summit  A 
and  the  adjacent  lowest  point  B  be  equal  to  2  I.  the 
highest  points  ACE.  Ac.  will  become  the  lowest  In  the 
time  in  which  a  pendulum  whose  length  is  equal  to  / 
makes  one  oscillation,  and  again  become  the  highest  In 
the  time  of  the  other  oscillation.  Hence  the  interval  of 
time  from  the  wave  being  the  highest  at  any  point  to  Its 
being  the  highest  at  that  point  again  will  be  equal  to  two 
oscillations,  and  the  wave  will  describe  its  breadth  (that 
is,  the  space  between  two  successive  summits  or  cavities, 
as  from  A  to  C  or  from  B  to  D,  which  space  Is  equal  to 
4  /)  while  the  pendulum  oscillates  twice  ;  or  in  the  time 
to  which  a  pendulum  of  quadruple  the  length,  that  is,  equal 
to  4  /,  or  equal  to  the  breadth  of  the  wave,  will  oscillate 
once.   (Principia,  lib.  il.  prop.  46.) 

It  mnst  be  admitted  that  the  supposition  on  which  this 
theory  is  founded,  namely,  that  the  vertical  oscillations 
of  waves  Hre  similar  to  that  of  water  in  a  bent  siphon,  is 
a  very  precarious  one  ;  In  fact,  the  theory  itself  Is  alto- 
gether Insufficient  for  the  explanation  of  the  phenomena, 
as  it  gives  no  account  whatever  of  the/orm  of  the  wa*c. 
The  subject  is,  however,  one  of  great  difficulty  ;  and  al- 
though it  has  been  treated  by  the  ablest  mathematicians 
since  the  time  of  Newton ,  n  complete  theory  is  sti  II  a  deside- 
ratum. Lagrange,  In  the  Mfcaniquc  Analytique,  has  given 
an  equation  containing  the  general  theory  of  waves  formed 
by  the  successive  and  infinitely  small  elevations  and  de- 
pressions of  stagnant  water  in  a  canal  of  small  depth. 
Poisson  (in  the  Annate*  de  Mathematique,  and  Mi- 
moire$ de T Acad,  tomei.)  and  Cauchy  (Mem.  de  C  Acad.) 
have  treated  the  subject  more  generally  ;  and  Professor 
Kelland  (F.din.  Phil.  Trans,  vols.  xir.  and  xv.)  has  en- 
deavoured to  obtain  the  equations  of  motion  of  a  regular 
set  of  waves,  without  Imposing  any  restriction  whatever 
on  the  conditions.  M.  Kelland  deduces  from  his  ana- 
lysis the  following  results,  which  apply  to  the  motion  of  a 
wave  in  a  canal  whose  depth  is  continually  but  slowly 
varying  In  the  direction  of  its  length :  —  I .  That  the  length 
of  the  wave  is  in  direct  proportion  to  the  breadth.  2.  That 
the  velocity  of  transmission  at  any  point  varies  as  the 
square  root  of  the  depth.  3.  That  the  elevation  of  the 
crest  of  the  wave  varies  reciprocally  as  the  total  depth  of 
the  fluid  M  Kelland  states  that  his  endeavours  to  deduce 
a  relation  between  the  depth  of  the  fluid  and  the  length 
of  the  wave  have  been  unavailing. 

Experimental  Researches  on  Wats.  —  In  the  Reports 
of  the  British  Association  for  183*,  there  Is  an  account  by 
Mr.  Scott.'  Hussel  of  a  series  of  observations  on  waves 
in  the  river  .Dee  in  Cheshire,  and  the  Frith  of  the  Clyde, 
and  also  in  the  open  sea,  which  are  interesting,  as  they 
establish  the  existence  of  waves  of  different  kinds,  fol- 
lowing totally  different  laws.  The  most  Important  re- 
sults of  these  observations  are  the  following :  — 

1.  The  progressive  wave  sent  forward  by  a  floating  body 
in  rapid  motion  (or  generated  in  any  other  manner) 
differs  entirely  in  its  character  and  phenomena  from  the 
oscillatory  waves  of  the  sea,  or  those  which  ripple  the 
surface  of  a  lake,  or  are  caused  by  the  sudden  elevation 
or  depression  of  a  small  portion  of  the  fluid.    It  is 


necessarily  followed  either  by  a  depression  or  elevation, 
but  is  a  single  elevation  of  a  well-defined  form,  and  trans- 
ferred with  a  uniform  velocity.    This  wave  is  called 


by  Mr. 

is  analogous  to  the  tide  wave  < 

2.  The  velocity  of  the  primary  wave  in  channels  of 
uniform  depth  is  independent  of  the  breadth  of  the  fluid, 
and  equal  to  the  velocity  acquired  by  a  heavy  body  in 
falling  freely  through  a  height  equal  to  half  the  depth  of 
the  fluid,  reckoned  lrom  the  top  of  the  wave  to  the  bottom 
of  the  channel.  The  velocity  of  the  wave  is  accordingly 
proportional  to  the  square  root  of  the  depth  of  the  water, 
as  the  theory  indicates,  and  it  is  not  affected  by  the  velo- 
city of  the  impulse  or  the  form  of  the  body  by  which  it 
is  generated. 

3.  If  waves  be  propagated  In  a  channel  whose  depth 
diminishes  uniformly,  they  will  break  when  their  height 
above  the  surface  of  the  level  fluid  becomes  equal  to  the 
depth  below  the  surface.  When  waves  of  the  sea  ap- 
proach the  shore,  or  come  into  shallow  water,  they  be- 
come waves  of  translation,  and,  in  conformity  with  this 
law,  always  break  when  the  depth  of  the  water  is  not 
greater  than  the  height  of  the  wave  above  the  level. 

4.  The  great  primary  waves  are  reflected  from  surfaces 
to  the  direction  of  their  motion,  without 
rther  change  but  that  of  direction ;  and 

they  cross  each  other  without  change  of  any  kind,  as  the 
small  oscillations  on  the  surface  of  a  pool. 

5.  In  the  primary  wave  of  translation  the  displacement 
of  the  particles  is  uniform  to  the  greatest  depth  .  whereas 
in  waves  of  the  oscillatory  kind  the  displacement  of  the 
particles  of  the  fluid  is  greatest  at  the  surfaces,  and 
diminishes  rapidly,  and  extends  only  to  an  ioconsidet able 
depth. 

6.  The  phenomenon  called  a  tidal  bore  is  produced  in 
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WAVELLITE. 


two  ways.  First,  if  the  water  i«  to  shallow  that  the  flrat  I 
wares  of  the  flood  tide  move  with  a  velocity  so  much  less 
than  the  succeeding  ones  that  they  arc  overtaken  by 
them  ;  and  secondly,  where  the  tide  Vises  so  rapidly,  and 
the  water  on  the  shore  or  in  the  river  is  so  shallow,  that 
the  height  or  the  first  wave  is  greater  than  the  depth  of 
the  water. 

The  law  by  which  the  velocity  of  the  primary  wave 
varies  according  to  the  square  root  of  the  depth  of  the 
water  gives  rise  to  several  other  phenomena.  Thus  any 
change  in  the  depth  of  rivers  produces  a  corresponding 
change  in  the  interval  between  the  moon's  transit  and 
the  hour  of  high  water.  A  wave  of  high 
•pring  tide  travels  faster  than  a  wave  of  high 
neap  tide,  &c. 

1  he  character  and  phenomena  of  the  primary  wave  of 
transmission,  and  its  importance  a*  an  element  affecting 
tho  amount  of  the  resistance  of  fluids  on  bodies  moving 
through  them,  were  first  detected  and  examined  by  Mr. 
RusteT  in  1 834.  ( Transactions  of  the  Hoy  U  Society  of 
Edinburgh,  vol.  xiv.  part  1.).  Its  existence  and  laws  are 
of  great  importance  in  reference  to  the  construction  and 
navigation  of  canals,  and  the  i 
See  Hydrodynamics,  Tides. 

WA'VKLLITE.  A  mineral  named  after  Dr.  Wavell 
of  Barnstaple,  in  which  neighbourhood  it  was  first  found. 
It  Is  a  hydrated  phosphate  of  alumina:  it  has  also  been 
called  hydra rgillite. 

WAX.  (Germ,  wachs.)  This  is  a  common  vegetable 
product,  forming  the  varnish  which  coats  the  leaves  oT 
certain  plants  and  trees.  It  is  also  found  upon  some 
berries,  as  of  the  Myrica  cerifera:  and  It  it  an  ingredient 
of  the  pollen  of  flowers.  It  was  long  supposed  that  l>ee» 
merely  collected  the  wax  thus  ready  formed  in  plants  ;  but 
Iluber  found  that  though  excluded  from  all  food  except 
sugar,  they  still  formed  wax  ;  and  accordingly  it  has  been 
found  that  the  elementary  composition  of  bees'  wax  and 
vegetable  wax  is  slightly  different.  Bees'  wax  is  prepared 
by  draining  and  washing  the  honeycomb,  which  is  then 
melted  in  boiling  water,  strained,  and  cast  into  cakes. 
English  and  foreign  wax  are  found  in  the  market ;  the 
latter  being  chiefly  imported  from  the  Baltic,  the  Levant, 
and  the  coast  of  Barbary.  Fresh  wax  has  a  peculiar 
honey-like  odour :  Its  specific  gravity  is  *96.  At  about 
160°  It  fuses,  and  at  a  high  temperature  volatilizes,  and 
burns  with  a  bright  white  flame.  It  is  bleached  by  being 
exposed  in  thin  slices  or  ribands  to  light,  air.  and'moist- 
ure.  or  more  rapidly  by  the  action  of  chlorine ;  but  in 
ue  it  does  not  answer  for  the  manufacture  of 
which  is  one  of  its  principal  applications.  Wax 
sre  made  by  suspending  the  wicks  upon  a  hoop 
over  the  c  auldron  of  melted  wax,  which  is  successively 
over  them  from  a  ladle  till  they  have  acquired 
proper  size,. so  that  the  candle  consists  of  a  series  of 
layers  of  wax  ;  the  upper  end  is  then  shaped,  and  the  lower 
cut  off.  Attempts  have  been  made  to  cast  wax  candles 
in  moulds,  but  when  thus  made  they  burn  irregularly. 
Bleached  or  white  wax  is  generally  adulterated  with 
more  or  less  spermaceti,  and  sold  at  different  prices  ac- 
cordingly ;  in  this  case  it  has  not  the  peculiar  lustre  of 
ure  wax,  and  is  softer  and  more  fusible.  It  Is  also 
argcly  adulterated  with  stearine  or  stearic  acid,  which 
is  detected  by  the  odour  of  fat  or  tallow  which  it  evolves 
when  highly  heated,  and  by  its  crumbly  texture;  it  mar 
also  be  separated  to  a  certain  extent  by  ether  or  alcohol. 
Wax  is  insoluble  in  water,  and  scarcely  acted  upon  by 
the  acids,  so  that  It  forms  a  good  lute  or  cement  i  boiling 
alcohol  and  ether  act  partially  upon  it,  and  deposit  the 
portion  which  they  had  dissolved  on  cooling,  home  va- 
rieties of  veeetable  wax  appear  to  contain  two  distinct 
princlples,which  Dr.  John  has  termed  ccrin  and  myricm  ; 
the  former  soluble,  and  the  latter  insoluble,  in  alcohol. 
Heated  with  the  fixed  alkalies,  wax  forms  a  difficultly 
soluble  soap. 

WAY.  The  Sea  term  for  progress.  A  ship  In  pro- 
gress Is  said  to  have  way  upon  her  ;  when  stationary,  to 
have  no  way. 

WK A LUF.N  FORMATION  and  STRATA.  See 
Geology. 

WEAR.  To  put  the  ship  on  the  other  tack  by  turning 
her  round,  with  her  stern  to  the  wind. 

WEA'THER.  (Germ,  wetter.)  The  state  or  con- 
dition of  the  atmosphere  with  respect  to  heat,  cold, 
dryness,  moisture,  wind,  rain,  snow,  fogs.  Ac.  The  ap- 
preciation of  the  various  causes  which  determine  the 
state  of  the  atmosphere,  and  produce  those  changes 
which  are  incessantly  taking  place  in  its  condition,  and 
which  are  popularly  called  the  weather,  forms  the  subjects 
of  Meteorology  and  Climate.  (See  those  terms;  also 
Atmosphere,  Baromkter,  Ctorn,  Dew,  Hail.  Raw, 
Wind,  A*c.) 

In  all  ages  of  the  world,  mankind  have  attempted  to 
ind  prognosticate  the  changes  of  the  weather ; 
is  the  complication  of  the  subject,  and  the  vast 
multitude  of  circumstances  to  be  taken  account  of,  that 
no  theory  can  furnish  rules  for  determining  the  order  m 
-*«S».  m  for  prrfu™,  *. 
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WEAVERS. 

state  of  the  weather  at  a  future  time.  « Ith  any  sp?"*- 
to  certainty.  Nevertheless,  all  the  different  raoduVxa* 
of  the  atmosphere  arc  the  necessary  result*  of  prmr*?  «* 
not  only  Axed  and  unalterable  in  thei  r  nature.  hu  ( assr 
of  them  at  least)  well  known  in  their  separate  scj1.  e 
dividual  operation.  The  difficulty  of  trannir  the  ro- 
of their  combined  influences  arise*  chiefly  from  ufc 
complexity  and  endless  concatenation. 

The  principal  cause  of  all  the  variations  which  oL- 
place  in  the  state  of  the  atmosphere  is  the  beaiir?  *->t 
of  the  «un's  rays ;  but  in  order  to  appreciate  ctjrrf»i 

th j  atmosphere,  but  the  | 
of  which  it  is  composed, 
that  the  atmosphere  is  composed  of   three  drif-wt 
gaseous  fluids,  every  where  combined  In  the  aat  pro- 
portions, and  penetrated  by  an  erer-Tarv+ng  quant:  i 
elastic  vapour.   These  two  distinct  envelopes  of  a.r  n. 
vapour  mechanically  mixed  hare  different  rtUaw  >■ 
heat ;  and  therefore.  In  consequence  of  the  vnewuti  trc 
perature  of  the  surface  of  the  earth,  with  which  V-e* 
in  contact,  they  cannot  both  be  In  a  state  of  eqnilibraas  t 
the  same  time.    In  consequence  of  the  diurnal  reU3  * 
the  different  parts  of  the  atmosphere  are  constant)'  re- 
ceiving different  quantities  of  neat,  as  the  solar  rry 
penetrate  more  or  less  obliquely.    This  ioeqwalirt  c 
temperature  produces  winds,  which.  If  the  surface  m  at 
earth  were  perfectly  regular  and  homogeneous, 
al  wars  blow  in  the  same  direction  ;  hut  the  surface  «rf  c« 
earth  being  composed  of  materials  of  various  kiosV. 
irregularly  disposed,  the  distribution  of  h«U  over  i:  i-  «-•. 
tremely  irregular.    The  winds, 
face,  acquire  its  temperature ;  ar 
also  becomes  irregularly  heated.  Thts 
cumulation  of  air  at  one  place,  and  a  deficiency  al  soot*-.* 
and  hence  a  subsequent  rush  to  restore  the  equiht^a 
As  the  air  is  cooled  it  becomes  also  incapable  of  bo*4?t 
the  same  quantity  of  aqueous  vapour,  a  portion  of  «t ;«* 
is  therefore  set  free,  and  gives  rise  to  clouds,  mitt,  nu. 
dew,  snow.  &c.    Besides  all  this,  there  Is  to  be  takes  is>  - 
account  the  development  of  electricity  ;  the  influeone*  «f 
light  and  galvanism  ;  the  agitation  of  the  atmosphere  re- 
duced by  the  rise  and  fall  of  the  tides  ;  and  pcobai-  >  j 
variety  of  other  circumstances  with  which  we  are 
tirely  unacquainted.    This  very  imperfect  ent 
may  serve  to  give  an  idea  of  the  difficulties  to  be  i 
in  forming  a  theory  of  the  weather. 

it  has  always  been  a  favourite  prejudice  that  it- 
weather  is  influenced  In  some  mysterious  manner  by  ti* 
moon.  The  moon  can  be  supposed  to  act  on  the  «- 1 
only  in  one  of  three  ways  ;  namely,  by  the  lurbt  wtocs 
reflects  ;  by  its  attraction  ;  or  by  an  . 
unknown  kind.  Now.  the  light  of  t 
amount  to  the  100,000th  part  of  that  of  the  sun  ;  aod  i  -• 
heat  which  it  excites  is  so  small  as  to  b  altogether  a- 
appreciable  by  the  most  delicate  instruments,  or  tlx  1*4 
devised  experiments.  No  effect  can  be  attributed,  tX"~*r- 
fore.  to  the  moon's  light.  With  regard  to  the  attrartwa 
of  the  moon,  we  see  its  influence  on  the  tides  o>  tA* 
ocean,  and  might  therefore  be  disposed  to  alk-w  it  » 
similar  influence  on  the  atmosphere  ;  but  »  h*o  we  txLr 
into  account  the  small  specific  gravity  of  atriragpbertc  vt 
in  comparison  with  water,  and  the  consequent  small-.**1 
of  the  mass  of  matter  to  be  acted  upon,  it  will  readily  **• 
perceived  that  this  influence  also  tnu«t  be  exxrecv-if 
feeble.  In  fact,  it  has  been  demonstrated  by  LaH^re 
that  the  Joint  action  of  the  solar  and  lunar  artracrtor 
incapable  of  producing  more  than  an  atmospheric  u& 
flowing  westward  at  the  rate  of  about  four  miles  a  cat 
and  consequently  scarcely,  if  at  all,  appreciable.  A*  « 
the  remaining  supposition,  that  the  moon  mar  act  -n  ti<* 
atmosphere  by  some  obscure  emanation,  it  is  sufficient  tv 
remark  that  no  meteorological  observations  that  hare  jet 
been  made  afford  the  slightest  traces  of  any  such 


nection  between  the  earth  and  its  satellite.  The  rejp*ten 
which  are  now  kept  in  various  observatories  and  ©tr>*r 
places  also  prove,  contrary  to  the  popular  belief,  thai 
the  changes  of  weather  are  in  no  way  whatever  deperr*rt-i 
on  the  lunar  phases.  (See  the  Annuatre  du  Bairm  -'' 
LungiHides  for  1833;  Kampti,  I  chrburk  dcr  Motors- 
logic ;  Schubler,  Kinfluss  det  Monde*  aft/  die  Fermntk- 
rung  unset er  Atmosphare,  Leiptic,  HS30. 

Weather.  The  Sea  term  for  that  side  on  which  the 
wind  blows.  To  weather,  to  pass  to  windward  of  ac  ob- 
ject. 

WEATHER  BOARDING.  In  Architecture,  feather 
edged  boarding  nailed  upright,  whose  boards  lap  over 
each  other,  so  as  to  prevent  the  rain.  &c.  from  pene- 
trating them. 

WEATHER  GAGE.   A  ship  to  windward  of  another 
is  said  to  have  the  weather  | 
WEATHER  GLASS.  A 
;  but 
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WEAVING. 

Deluding  those  which  fabricate  webs  in  order  to  entrap 
heir  prev. 

WEAVING,  the  art  of  forming  cloth  in  a  loom  by- 
he  union  or  intertextoreof  threads.  The  art  of  wearing 
3  of  great  antiquity :  it  has  been  practiced  in  all  ages  and 
n  all  countries ;  but  it  would  be  impossible  within  our 
imiu  to  give  wren  a  sketch  of  its  history,  progress,  and 
ni»e  improvements  down  to  it*  present  perfect 
We  had  intended  to  present  the  reader  with  a 
i  of  the  various  improvements  that  have  been  made 
n  the  loom  from  its  simplest  construction,  down  to  the 
'laliorate  invention  of  Jacquard  ;  but  it  was  found  that 
his  could  not  be  effected  without  the  introduction  of 
tumorous  diagrams  and  detail*,  which  would  have  been 
oreign  to  the  purpose  of  the  work  ;  and  we  must,  there* 
'ore,  content  ourselves  by  referring  to  I  're's  Dictionary 
\f  Arts,  be.  for  full  particulars. 

WEDGE.  In  Geometry,  a  solid  having  five  sides  or 
aces,  three  of  which  are  rectangles,  and  the  remaining 
wo  consequently  triangles,  and  parallel  tn  each  other  ; 
i  '  nee  the  wedge,  considered  as  a  geometrical  figure,  is  a 
>rism  with  a  triangular  base.  Its  content  is 
*qual  to  the  area  of  the  triangular  base 
he  distance  between  the  parallel  planes. 

Wedge.  In  Mechanics,  is  one  of  the  five  simple  engines 
ir  mechanical  powers,  and  Is  used  sometimes  for  raising 
unites,  but  more  frequently  for  dividing  or  splitting 
hem.  In  the  former  case,  if  we  suppose  the  wedge  to 
»c  urged  by  pressure,  the  action  of  the  wedge  is  precisely 
he  same  as  that  of  the  inclined  plane;  for  It  is  evidently 
he  *amc,  in  point  of  mechanical  advantage,  whether  the 
» edge  be  pushed  under  the  load,  or  the  load  be  drawn 
•ver  the  plane.  The  power  is  therefore  to  the  force  to 
>e  overcome  as  the  tangent  of  the  angle  of  the  penetrat- 
ing sides  to  the  radius,  leaving  the  friction  out  of  con* 
iteration:  hence  the  thinner  the  wedge  the  greater 
a  its  effect.  But  when  the  wedge,  as  is  generally  the 
ase,  is  driven  forward  by  percussion,  its  power  cannot 
>c  estimated  with  any  degree  of  accuracy.  The  percus- 
ive  tremor  excited  by  the  blow  destroys  for  an  instant 
he  friction  at  the  sides,  and  augments  prodigiously  the 
<•  net  rating  effect.  Besides,  when  the  wedge  is  used  in 
ending  wood  or  other  substances,  the  parts  of  the  block 
t<-  generally  separated  tr<  a  considerable  distance  before 
lie  edge  of  the  wedge,  as  In  the  annexed  figure  ;  in  which 
case  it  acts  besides  as  a  lever,  the  power 
being  applied  at  the  end  of  the  block  or 
acttng  part  of  the  wedge,  and  the  resi 
being  at  the  point  where  the  fibres 


WEIGHT. 

ner,  it  is  found  that  the  first  hour  of  the  third  day  would 
fall  to  the  Moon,  the  first  of  the  fourth  day  to  Mars,  of 
the  fifth  to  Mercury,  of  the  sixth  to  Jupiter,  and  of  the 
seventh  to  Venus.  The  cycle  being  completed,  the  first 
hour  of  the  eighth  day  would  return  to  Saturn,  and  all  the 
others  constantly  succeed  in  the  same  order.  According 
to  Dlo  Cassius.the  Egyptian  week  began  with  Saturday. 
The  Jews,,  on  their  night  from  Egvpt,  made  Saturday 
the  last  day  of  the  week.  The  Saxons  seem  to  have  bor- 
rowed the  week  from  some  eastern  nation,  substituting 
the  names  of  their  own  divinities  for  those  of  the  gods  of 
Greece.  In  England,  the  Latin  names  of  the  days  are 
-till  retained  in  legislative  and  judiciary  acts.  (See£nry. 
Brit.,  "  Calendar/') 

WEE'PING  CROSSES.  In  Ecclesiastical  Antiquities, 
stone  crosses,  at  which  penances  were  commonly  finished 
with  weeping  and  signs  of  contrition,  were  so  called. 
There  was  one^close  to  the  town  of  Stafford.  (Sec 

vol.  xiii.) 

WEIGH.   To  take  the  anchor  out  of  the  ground. 

WEIGHT.  In  Physics,  that  property  of  bodies  in 
virtue  of  which  they  tend  towards  the  centre  of  the  earth. 
In  this  sense,  weight  is  synonymous  with  gravity.  See 
Gravity. 

Weight,  In  Mechanics,  denotes  the  resistance  to  be 
by  a  machine,  whether  in  raising,  or 


to  sepi 

All  the  various  kinds  of  cutting  and 
piercing  tools,  as  axes,  knives,  scissars, 
chisels,  Ac.  nails,  pins,  awls,  Ac,  are  mo- 
difications of  the  wedge.  The  angle  in 
these  cases  is  more  or  less  acute,  according 
to  the  purpose  to  which  it  is  applied.  The 
mechanical  advantage  is  increased  by  di- 
minishing the  angle  of  the  wedge  ;  but  the 
trength  of  the  tool  Is  thereby  also  diminished.  In  tools 
or  cutting  wood  the  angle  is  generally  about  30° ;  for 
ron  it  is  from  ft0°  toG0°  ;  and  for  brass  from  80°  to  90°. 
n  general,  the  softer  the  substance  to  be  divided  is,  the 
□ore  acute  may  the  wedge  be  constructed. 

WEDNESDAY.    (Sax.  Woden's  day;  Lat.  dies 
vfcrcurii.)    The  fourth  day  of  the  week,  consecrated  by 
stors  to  Woden,  the  deity  whose 
I  to  those  of  Mercury  in  the  Greek 

origin. 


>r  a 
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nd  Unman  mythology. 

W  E  E  K .  A  period  of  seven  days,  of 
>ut  which  has  been  used  from  tim< 


did  not  enter  into  the 
a'eudar  of  the  Greek*,  who  divided  the  civil  month  into 
hree  periods  of  ten  days  each  ;  and  it  was  not  introduced 
tt  Uoine  till  after  the  reign  of  Theodosius.  By  some 
v  riters  the  use  of  weeks  is  supposed  to  be  a  remnant  of 
lie  tradition  of  the  creation  ;  by  others,  that  It  was  sug- 
restod  by  the  phases  of  the  moon;  while  a  third  class, 
*  it  h.  more  probability,  refer  its  origin  to  the  seven 
danets  known  in  ancient  times.  This  opinion  explains 
he  circumstance  that  the  days  of  the  week  have  been 
ini  vet  sally  named  after  the  planets,  according  to  a  par- 
icular  order.  In  the  ancient  Egyptian  astronomy,  the 
irder  of  the  planets,  tn  respect  of  distance  from  the  earth, 
>eginning  with  the  most  remote,  is  Saturn,  Jupiter,  Mars, 
he  Sun,  Venus,  Mercury,  the  Moon.  The  day  was  di- 
l  ided  into  24  hours,  and  each  successive  hour  consecrated 
o  a  particular  planet  in  the  order  now  stated  ;  so  that  one 
»our  being  consecrated  to  Saturn,  the  next  fell  to  Ju* 
^iter,  the  third  to  Mars,  and  so  on j  and  each  day  was 
jained  after  the  planet  to  which  iU  first  hour  was  conse- 
rrated.  Now,  suppose  the  first  hour  of  a  particular  day 
o  have  been  consecrated  to  Saturn,  it  is  evident  tbat 
Saturn  would  also  have  the  8th,  the  16th,  and  the  22d 
tiours.  The  23d  hour  would  therefore  fall  to  Jupiter ; 
the  24th  to  Mars ;  and  the  26th,  or  the  first  hour  of  the 
ollo^wing^day,  would  belong  to  the  Sim,  from  which  it 

"rOUld    ItU    D*m<?*    By  pr0Ceeding  1,1  th*  &amC  maU" 


ing,  or  moving  a  heavy  body.  The  force  applied  to  the 
machine  for  this  purpose  is  called  the  moving  power ; 
and  where  the  equilibrium  subsists,  the  difference  be- 
tween the  weight  and  the  moving  power  is  the  purchase 
of  the  machine.  In  all  cases  of  equilibrium  by  the  in- 
tervention of  machinery,  if  the  machine  be  put  in  motion 
by  a  small  additional  force,  the  space  passed  over  by  the 
moving  power  will  be  greater  than  that  passed  over  by 
the  weight,  in  proportion  as  the  weight  is  greater  than 
the  moving  power  ;  or  the  product  of  the  weight  by  its 
velocity  will  be  equal  to  the  product  of  the  moving 
power  by  its  velocity.  See  Momentum,  Viet  cm.  Ve- 
locity. 

Weight,  in  Experimental  Philosophy  and  Commerce, 
is  the  measure  of  the  force  by  which  any  body,  or  a 
given  portion  of  any  substance,  gravitates  to  the  earth 
The  process  by  which  this  measure  is  obtained  ia  call 
weighing  ;  and  when  required,  as  in  many  philosophii 
experiments,  to  be  performed  with  great  acci 
tedious  and  delicate  operation.    See  Balance. 

The  measurement  of  weight,  like  that  of 
consists  in  the  comparison  of  the  thing  to  be  m 
with  some  conventional  standard.  But  It  is  Impossible 
to  fix  Mich  a  standard  by  written  law  or  oral  description  ; 
for  it  is  impossible  to  communicate  by  words,  and  without 
reference  to  a  sensible  object,  any  adequate  idea  of  a 
pound- weight,  or  foot- rule.  Standards  of  linear  measure, 
not  accurately  defined  indeed,  but  having  an  average 
value  sufficiently  well  known  for  the  rude  purposes  of 
mankind  in  the  early  stages  of  society,  were  furnished  by 
the  different  parts  of  the  human  body  ;  hence  the  mea- 
sures /oof,  cubit,  span, pace, Kc.  {See  Measure*.)  But  the 
method  of  comparing  the  weights  of  bodies  does  not 
suggest  itself  so  readily  to  the  mind  as  the  comparison  of 
linear  dimension,  and  is  not  so  easily  accomplished.  A 
balance  is  necessary,  the  construction  of  which  requires 
some  degree  of*  mechanical  knowledge.  Hence  the  art  of 
weighing,  though  of  great  antiquity,  (see  Coguet.  Origine 
dei  Lois,  Ac.)  was  probably  practised  at  a  later  period, 
and  in  a  still  less  accurate  manner,  than  that  of  measur- 
ing. There  has  also  been  a  much  greater  variety  of  stand- 
ards of  weight,  still  less  definite  than  those  of  measure,  as 
will  be  readily  conceived  by  considering  the  origin  and 
import  of  such  terms  as  stone,  toad,  last,  Ac.  The  term 
pound  (pondus)  implies  only  weight  indefinitely.  The 
grain,  as  a  standard  of  small  weight,  being  taken  from 
the  grains  or  corns  of  wheat,  was  perhaps  the  only  deno- 
mination of  weight  that  would  universally  convey  any 
thing  like  a  precise  idea. 

As  there  is  a  constant  ratio  between  the  volumes  and 
weights  of  the  same  substances  when  placed  In  the  same 
physical  circumstances,  It  is  obvious  that  standards  of 
weight  may  be  derived  from  those  of  measure.  For  ex- 
ample, a  cubic  foot  or  a  cubic  inch  of  distilled  water,  at 
the  same  temperature,  and  under  the  same  atmospheric 
pressure,  will  always  have  the  same  weight.  Advantage 
has  been  taken  of  this  property  of  bodies  to  connect 
weights  with  measures  in  the  metrical  systems  that  have 
been  adopted  in  this  and  other  countries. 

English  Weights.  —  It  was  declared  by  the  Great  Charter 
that  the  weights  should  be  the  same  all  over  England,  but 
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not  only  to 

fusion  and  inconvenience,  but  to  render  the  system  of 


no  ordinance,  perhaps,  was  ever  so  ill  observed ;  for  the  di- 
verslti  lh.it  has  pr«  vailed,  mi  Vfeich  i-  -nil  far  from  b 
remedied,  has  been  so  great  as  not  only  to  produce 


weights  adopted  In  one  part  of  the  country  scarcely  intel- 
ligible in  another.  The  old  English  pound,  which  is  said 
to  have  been  the  legal  standard  of  weight  from  the  time 
of  William  the  Conqueror  to  that  of  Henry  VII. 
rived  from  the  weight  of  grains  of  wheat :  2 
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WEIGHT. 


-J  from  the  middle  of  the  car  and  well  dried  made 
a""peiiiiv  weight.  20  pennyweight*  an  ounce,  and  12 
ounces  a  pound.  Henry  V II.  altered  thi«  weight,  and 
Introduced  the  troy  pound  Instead,  which  was  l-16th 

Kt  or  3-4th«  of  an  ounce,  heavier  than  the  Saxon  pound, 
e  troy  pound  wa»  divided  In  the  lame  manner  at  the 
Saxon  pound,  into  ounce*,  pennyweight*,  and  grains; 
but  the  pennyweight  contained  only  2-1  grains,  and  con- 
sequently a  grain  troy  became  a  much  heavier  weight 
than  the  grain  of  wheat.  In  fact  the  pound  Iroy  contain* 
5,760  (rrain»,  while  the  Saxon  pound,  which  wa*  divided 
Into  7,6*0  grains,  contained  only  5,400  troy  grains.  An- 
other weight,  the  avoirdupois  pound,  was  introduced 
by  a  statute  of  24  Henry  VIII.  ;  and  though  its  first 
object  was  that  of  weighing  butchers'  meat  in  the  mar- 
ket. It  has  gradually  come  to  be  used  for  all  kinds  of 
coarse  goods  or  merchandise.  Two  legal  measures  of 
weight  were  thus  established,  and  hare  continued  to  be 
used  iiUhe  country  ever  *lnce ;  the  avoirdupois  weight 
being  used  for  common  purposes,  and  the  troy  for  the 
precious  metals,  and,  with  a  different  division,  by  apo- 
thecaries in  compounding  their  drugs.  The  standard  of 
these  measures  was  at  length  definitely  fixed  by  the  act 
of  parliament  passed  on  the  17th  June,  1824.  cap.  74. 
George  IV..  entitled  "An  act  for  ascertaining  and  es- 
tablishing Uniformity  of  Weights  and  Measures."  which 
was  partially  amended  by  clause  ( A )  of  an  act  to  prolong 
the  time  of  the  commencement  of  that  act  to  January, 
1**6.  The  following  are  the  terms  in  which  the  standard 
is  defined  by  the  act :  —  "  That  from  and  after  the  1st  day 
of  May.  1823,  the  standard  brass  weight  of  1  pound  troy 
weight  made  In  the  year  175*.  now  in  the  custody  of  the 
clerk  of  the  House  of  Commons,  shall  be,  and  the  same 
is  hereby  declared  to  be.  the  original  and  genuine  stan- 
dard measure  of  weight ;  and  that  such  brass  weight  shall 
be,  and  is  hereby  denominated,  the  Imperial  standard 
troy  pound  ;  and  shall  be,  and  the  same  is  hereby  declared 
to  be,  the  unit  or  only  standard  measure  of  weight,  from 
which  all  other  weights  shall  be  derived,  computed,  and 
ascertained  ;  and  that  1-  12th  part  of  the  said  troy  pound 
shall  be  an  ounce,  and  that  l-2(Kh  part  of  such  ounce 
shall  be  a  pennyweight,  and  1  -24th  part  of  such  penny- 
weight shall  be  a  grain,  so  that  5.7G0  such  grains  shall 
be  a  troy  pound  ;  and  that  7.000  such  grains  shall  be,  and 
they  are  hereby  declared  to  be.  a  pound  avoirdupois,  and 
that  l-16th  part  of  the  said  pound  avoirdupois  shall  be 
•  avoirdupois,  and  that  I-I6th  part  of  such  ounce 


shall  be  a  «.< 

It  follows  from  this  that  the  weight  of  the  pound  troy 
to  that  of  the  pound  avoirdupois,  or  common  pound.  Is  in 
the  proportion  of  5.760  to  7.000,  or  of  144  to  175.  1  he  re- 
tention of  two  different  systems  of  weights  was  In  com- 
pliauce  with  the  common  usages  of  the  country  ;  and  the 
motives  which  influenced  the  commissioners  of  weights 
and  measures  in  recommending  the  system  which  has 
been  adopted  were  thus  explained  by  Mr.  Davies  Gil- 
bert :  —  "  The  troy  pound  appeared  to  us  to  be  the  ancient 
weight  of  this  kingdom,  having,  at  we  have  reason  to 
suppose,  existed  In  the  same  state  in  the  time  of  Edward 
the  Confessor ;  and  there  are  reasons,  moreover,  to  be- 
lieve that  the  word  troy  has  no  reference  to  any  town  in 
France,  but  rather  to  the  monkish  name  given  to  London, 
of  Troy  Novant.  founded  on  the  legeD<l  of  Brute.  Troy 
weight,  therefore,  according  to  this  etymology,  i*.  In 
fact,  London  weight.  We  were  induced,  moreover,  to 
preserve  the  troy  weight,  because  all  the  coinage  has 
uniformly  been  regulated  by  It ;  and  all  medical  pre- 
scriptions  and  formula?  now  are.  and  always  have  been, 
estimated  by  troy  weight,  under  a  peculiar  subdivision 
which  the  College  of  Physicians  have  expressed  them- 
selves most  anxious  to  preserve." 

In  the  sixth  clause  of  the  act  it  is  enacted,  that  if  the 
standard  troy  pound  should  be  lost  or  destroyed,  it  is  to 
be  restored  by  a  reference  to  a  cubic  inch  of  distilled 
water,  which  has  been  found  and  is  declared  to  be 
252*458  troy  grains,  at  the  temperature  of  62°  of  Fahren- 
heit, the  barometer  being  at  30  inches.  Hence  the 
weight  of  a  pennyweight  troy  is  to  that  of  a  cubic  inch  of 
distilled  water,  in  such  clrcumstnuces,  in  the  proportion 
of  24  to  252  458,  or  of  24.000  to  252,458 ;  so  that  the  weight 
of  the  cubic  Inch  of  distilled  water  must  be  conceived  to 
be  divided  into  252,458  equal  |»rts.  and  24,000  of  such 
parts  will  be  the  standard  pennyweight ;  or  100  of  such 
parts  will  be  the  standard  pound.  The  restoration  of 
the  standard,  however,  in  the  manner  prescribed  by  the 
act,  is  wholly  Impracticable. 

Though  the  commissioners  on  this  occasion  probably 
acted  wisely  in  accommodating  their  regulations  to  ex- 
isting usages.  It  cannot  be  disputed  that  the  circum- 
stance of  having  different  weights  expressed  by  the  same 
names,  as  the  pound  and  ounce  troy  and  avoirdupois,  is 
a  source  of  great  Inconvenience  anil  confusion.  Few 
persons.  In  fact,  recollect  the  different  standards  and 
dividun*  well  enough  to  have  any  clear  or  accurate  Ideas 


already  stated.  In  the  ratio  of  175  to  144  ;  but  in  cr*- 
quence  of  the  different  division,  the  ounce  avoirdupo*  * 
smaller  than  the  ounce  troy,  the  former  being  eqoM  •< 
4371  grains  while  the  latter  contains  490  grain*.  1-* 
drachm  in  apothecaries'  weight  is  «0  grains,  wail*  t* 
dram  avoirdupois  Is  equal  to  only  27^  grains. 

For  philosophical  purposes  and  in  delicate  werlun- 
troy  weight  only  is  used,  and  the  w  eight  is  bsbs.  ♦ 
reckoned  in  grains.  By  this  means  fractional  bjsbo-i 
arc  avoided,  and  no  ambiguity  can  aria*,  as  there  w  * 
other  grains  than  troy  grains.  Dr.  Kelly,  in  his  I  w«-- 
sal  Cambist,  an  elalxirate  and  useful  w  ->rk.  states  tb-u'Jr 
dram  avoirdupois,  like  the  drachm  of  the  apotbecaries. 
sometimes  been  divided  into  3  scruples  and  60  grains .  i«= 
as  no  such  weight  as  an  avoirdupois  grain  ever  esi*r< 
the  use  of  the  expression  is  an  instance  of  the  cocfu*  ■« 
inseparable  from  having  ^^{^"^J0^^  totdTi^ 
Unct. 

The  irregular  division*  which  have  been  adVct-d  k 

retained  are  also  liable  to  much  objection,  ooaerora' 
of  the  great  number  of  weights  to  be  employed  in  no- 
tice. The  most  convenient  system  would  piuissWj  *» 
the  decimal  division,  which  requires  weights 


lowing  values  :— 1.  2,  3.  4,  Ac 
10,  20.  30,  40.  Ate. ;  100.  200.  300. 
Ac.  up  to  9000  ;  and  l.  2,  -8. 
001,  002,  003,  Ac.  By  this 
tlons  would  be  facilitated,  and  the  ni 
the  scale  would  equal  the  digits  in  the  number  by  i 
the  grains  or  units  of  weight  areexpre**rd.  Thoitbwi 
of  7354  grains,  would  be  counterpoised  by  weights  «f"» 
grains,  80  grains,  5  grains,  and  4- 1 0th*  of  a  grain.  TV 
composition  according  to  the  geometrical  series,  I.  it.*, 
16.  Ac.  offers  this  advantage,  that  a  smaller  number  •r 
weights  would  be  necessary  than  when  any  other  spfe-a 
is  adopted. 

In  consequence  of  the  destruction  of  the  parlt;ur;*-a-i  • 
standards  of  weights  and  measures  by  the  burning  «rf 
two  houses  of  parliament  In  1834,  a  commisaton  (at  tc> 
head  of  which  was  the  Astronomer  Royal )  was  appoint*-* 
in  1838  to  consider  and  report  upon  the  steps  to  beta*,  i 
for  their  restoration.  The  report  of  the  comiats*jor.,'- 
which  is  dated  the  21st  of  December  1*41,  enters  »er 
fully  into  the  subject,  and  recommends  the  adoptm 
considerable  changes  in  the  present  system  of 
and  measures  and  coinagi 
duclng.  at  least  partially,  a  decimal 
recommendations  may  not  be  adopted  by  the  h, 
or  at  all  events  will  probably  be  considerably 
It  is  unnecessary,  in  the  present  state  of  affairs,  to  i 
them  in  detail.  With  respect  to  weights  in  partto 
the  plan  of  the  commissioners  is  briefly  this :  —  that  tM- 
troy  pound  be  abolished,  and  that  the  use  of  the  tr  * 
ounce  and  pennyweight  be  confined  to  gold,  silver.  *A 
precious  stones;  that  apothecaries'  weight  roayonctsrj- 
to  be  used  for  the  combination  of  drugs  ;  that  for  *H 
other'purposes  the  only  legal  weights  shall  be  deri  red  irrm 
a  pound,  equal  to  the  present  avoirdupoi*  pound,  trwc  - 
tinctlvo  term  avoirdupois  being  abolished.  The  p  «sd 
is  to  be  divided  into  16  ounces,  and  7.000  grains,  asxs  a* 
denomination  is  to  be  recognised  lower  than  pound. 
cept  the  ounce  and  the  grain  and  the  decimal  part*  .-< 
the  pound.  They  also  recommend  that  the  we-ght  tf 
14  pound*,  or  stone  in  common  use,  and  its  rauiur^ 
28  pounds.  H  pounds,  1 1 2  pounds,  be  abolished  ;  and  liai 
the  only  legal  weights  above  one  pound  be  weight*  * 
multiples  of  I  pound  and  not  exceeding  10  poa*^ 
and  weight*  of  10  pounds  and  its  mull ' 
100  pounds.  According  to  this  plan  I 
decimal  multiples  of  the  standard  ;  while,  with  n-ipen 
to  the  submuluples.  there  would  not  only  be  a  d/rtr^ 
system,  but  also  a  denomination  of  weight  equal  to  a 
and  another  equal  to  a  7-thousaudth  part  of  the  stamWi 
It  is  not  easy  to  *ee  what  stronger  reason  there  can  be  Kf 
retaining  the  ounce  than  the  stone  or  the  hundred-wevst. 
which  are  so  extensively  used,  particularly  for  purpo»« 
connected  with  agriculture.  The  quantity  of  iron  weight* 
of  14  lb.  and  its  multiples  in  use  in  the  country  is  r*:.- 
mated  to  be  not  less  than  30,000  tons,  and  the  expense -4 
changing  them  for  weights  in  the  decimal  scale  to  be  be- 
tween 100.000V.  and  200.000/.  With  respect  to  the  standard 
unit,  the  commissioners  recommend  that  a  pUiiasK 
weight  of  7,000  grain*  be  constructed  and  declared  to  be 
the  parliamentary  standard  of  weight ;  but  that  it  ben* 
•  with  reference  to  any  natural  standard,  or  u> 

,a*a< 


fit*  (MUM*    VI  t.  II  vliuuj^  II   %*'  il<s  '  *    ■»*  *  j    «•  ■  ^  «•  •    w»  —  -  —  —  — — 

on  the  subject.  The  comparison  of  the  weights  is  always 
a  matter  requiring  care  and  calculation.    The  avoirdu- 
pois pound  l»  greater  than  the  troy  pound,  as  has  been 
1322 


I.  Imperial  Troy  Waeht.  —  Standard :  One  cubic  h 
of  distilled  water,  at  62°  Fahrenheit's  thermometer,  i 
30  inches,  weighs  252-454  troy  gr*i;»» 

gr».  dwts. 
24  —     1  oa. 

4M)  o    S0a    I  Jb. 

5760  •>  240  .  12  -*  I 
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WELD. 


i  -  ■  v  weight  is  usedin  weif 
ml  id  philosophical  ex  per 


1  gold,  silver,  jewels,  &c, 

tt. 


2.  Apothecary'  Weight.  -  Standard  :  The  same  as 
nd^icnipte  OUDC*  divWed  iQto  8  drachmt 

grs.   ten.  O) 
SO  «==    1    drs.  (3) 
60-.    3-  1  oi.(3) 
480  a  24  =  8  s  1  lb.  (lb) 
5760  —  2*8  —  96  =  12  =  1 

Medicines  are  compounded  by  this  weight ;  but  drugs 
.rc  usually  bought  and  sold  by  avoirdupois  weight. 

3.  Imperial  Avoirdupois  Weight — Standard:  The 
-nut*  as  in  troy  weight ;  and  on< 
=*  7000  troy  grains. 

drs.  os. 
16  —       1  lbs. 
256-      16  —      I  qrs 
7168  =    448  =    2*=  1 
2*672  —   1792-   112—  4-   1  ton 
573440  —  35840  —  2240  =  80  =  20  —  1 

riils  weight  is  used  for  the  general  purposes  of  com- 

□erce. 

The  preceding  are  the  British  statute  weights  ;  but 
mmerous  other  discordant  denominations  of  weight,  gv- 
lerally  multiples  of  the  avoirdupois  pound,  are  still  used 
ii  different  parts  of  the  country  for  weighing  parti- 
ular  kinds  of  merchandise.  One  of  the  most  common 
if  these  is  the  stone,  which  has  a  great  variety  of  different 
tgniflcatlons.  In  London,  however,  only  two  stones  are 
renerally  understood ;  vii.  the  stone  of  8  pounds  for 
►utchers'  meat,  and  the  stone  of  14  pounds  for  other  com- 
nudities.  ( For  values  of  different  local  weights,  see 
Buchanan's  Tablet  of  Weight*  and  Measures  ;  General 
"atslcy's  work  on  the  Measures,  Weights,  and  Money 
tsed  tn  this  Country;  M'Cultoch's  Commercial  Die- 
ionhry;  Kelly's  Universal  Cambist,  *c.) 

A  particular  denomination  of  weight,  a  carat,  is  used 
nr  weighing  diamonds.  An  ounce  troy  is  equivalent 
o  151}  carats ;  whence  a  carat  is  nearly  equal  to  3|  grains, 
n  expressing  the  fineness  of  gold  by  carats,  the  term 
nther  denotes  a  proportion  than  a  weight.  Thus  gold 
"J  carats  fine  signifies  an  alloy  such  that  the  proportion 
>f  the  weight  of  pure  gold  to  that  of  the  whole  weight  is 
s  22  to  24  ;  or  such  that  it  contains  22  parts  by  weight  of 
Hire  gold,  and  2  parts  of  some  inferior  metal. 

French  System  of  Weights- — The  French  denominations 
if  weight  occur  so  frequently  in  works  connected  with 
he  physical  sciences,  that  it  is  convenient  to  be  ac- 
luainted  with  their  values.  The  unit  of  weight  is  the 
'ramme,  which  is  the  weight  of  the  100th  part  of  a  cubic 
net  re  of  distilled  water  at  the  temperature  of  melting 
re.  A  gramme  is  equal  to  15  434  troy  grains  ;  whence 
he  following  comparative  table  of  French  with  troy 


•001 
•01 
1 

1 


•15434 
1-6434 
15434 
15434 
15434 
15434 
154340 


Decigramme  — 
Gramme  — 
Decagramme  —  10 
Hectogramme  —  100 
Kilogramme   =  1000 
Myriagramme  — 10000 

The  kilogramme  is  equal  to  2  lb.  3  oi.  4  428 

eight.  In  the  Systime  Vsuel  the  standards 
as  the  above,  but  the  denominations  are 
hove  which  were  anciently  in  use.  It  was  found  im- 
xissibje  to  introduce  the  new  terms.  The  divisions  are 
unary.  Half  the  kilogramme  forms  the  lirre  utuel, 
rhlch  is  divided  into  halves,  quarters,  eighths, &c,  down 
u  the  gros,  which  is  the  eighth  of  the  once,  or  the  1-I28th 
>f  the  uric.  (For  a  comparative  table  of  the  weights 
ind  measures  used  in  different  countries  of  the  world, 
t-c  the  F.ncyc.  Bntannica,  art.  "  Weights.") 

WELD.  (Reseda  luteola.lAnxx.)  A  plant  cultivated 
or  the  use  of  the  dyers.  When  the  seeds  are  ri|>e,  the 
>lant  is  cut  and  dried :  it  yields  a  brownish  yellow  de- 
•oction,  the  colour  of  which  is  rendered  paler  by  acids, 
mil  richer  and  deeper  by  alkalies.  Alum  throws  down  a 
rellow  precipitate,  and  leaves  the  clear  liquor  of  a  line 
emon  yellow  ;  tartar  also  brightens  its  colour;  and  so- 
lutions of  tin  give  it  a  dilute  green  tint.  When  a  raix- 
ure  of  whiting  and  alum  is  added  to  a  hot  decoction  of 
veld,  a  yellow  precipitate  Is  obtained,  which,  when  col. 

'  and  dried.  Is  of  a  fine  delicate  colour,  and 

WK'LDlftG.  'There  are*  "very  few  of  the  metals 
which  are  susceptible  of  being  united  by  pressure  or 
lammering.  or  of  being  welded  together.  Two  pieces  of 
potassium  mar  be  welded  at  common  temperatures  (from 
30°  to  80°) ;  out  the  term  is  generally  applied  to  the 
iiinction  ot  two  pieces  of  iron  at  a  white  heat,  or  of  iron 
ind  steel.  Platinum,  also,  although  infusible,  may  be 
added  at  a  white  heat ;  and  It  Is  Tn  this  way  that  that 
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valuable  metal,  when  in  the 
state,  is  worked  into  bars. 

WELL.  In  Architecture,  a  deep  pit  sunk  by  digging, 
for  the  purpose  of  collecting  and  retaining  the  water  of 
a  spring  or  of  a  reservoir,  by  which  it  may  be  sup- 
plied.   See  Water  and  Artesian  Fountains. 

Before  proceeding  to  dig  a  well,  it  ought  first  to  be 
determined  on,  whether  a  mere  reservoir  for  the  water 
which  oozes  out  of  the  surface  soil  is  desired  or  obtain- 
able, or  a  perpetual  spring.  If  the  former  is  the  object 
in  view,  a  depth  of  fifteen  or  twenty  feet  may  probably 
suffice,  though  this  cannot  be  expected  to  afford  a constant 
supply,  unless  a  watery  vein  or  spring  is  hit  on :  if  the 
latter,  the  depth  may  be  various,  there  being  instances  of 
300  and  500  feet  having  been  cut  through  before  a  perma- 
uent  supply  of  water  was  found. 

The  art  of  well-digging  Is  generally  carried  on  by  per- 
sons who  devote  themselves  exclusively  to  that  depart- 
ment. The  site  being  fixed  on,  the  ground.plan  is  a 
circle,  generally  of  not  more  than  six  or  eight  feet  in 
diameter:  (lit-  (t)gfM  then  works  down  bv  mean-  ot  a 
small  short-handled  spade,  and  a  small  implement  of  the 

Cick-axe  kind  ;  the  earthy  materials  being  drawn  up  in 
uckets  by  the  hand  or  a  windlass  fixed  over  the  open- 
ing for  tho  purpose.  Where  persons  conversant  with 
this  sort  of  business  are  employed,  they  usually  manage 
the  whole  of  the  work,  bricking  round  the  sides  with 
great  facility  and  readiness  ;  but  in  other  cases  it  will  t<o 
necessary  to  have  a  bricklayer  to  execute  this  part  of  the 
business. 

There  are  two  methods  of  building  the  stone  or  brick 
within  the  well,  which  is  called  the  steining.  In  one  of 
these  a  circular  ring  is  formed,  of  the  same  diameter  as 
the  intended  well ;  and  the  timber  of  which  it  is  com- 
posed is  of  the  size  of  the  brick-courses  with  which  the 
well  is  to  be  lined.  The  lower  edge  of  this  circle  is  made 
sharp,  and  shod  with  iron,  so  that  it  has  a  tendency  to 
cut  into  the  ground ;  this  circular  kirb  is  placed  flat  upon 
the  ground,  and  the  bricks  are  built  upon  It  to  a  con- 
siderable height,  like  a  circular  wall.  The  well-digger 
gets  within  this  circle,  and  digs  away  the  earth  at  the 
bottom  ;  the  weight  of  the  wall  then  forces  the  kirb  and 
the  brickwork  with  which  it  is  loaded  to  descend  Into  the 
earth,  and  as  fast  as  the  earth  is  removed  it  sinks  deeper, 
the  circular  brick  wall  being  increased  or  raised  at  top  as 
fast  as  it  sinks  down  ;  but  when  it  gets  very  deep,  it  will 
sink  no  longer,  particularly  if  it  passes  through  soft 
strata :  in  this  case,  a  second  kirb  of  a  smaller  size  U 
sometimes  begun  within  the  first.  When  a  kirb  will  not 
sink  from  the  softness  of  the  strata,  or  when  it  is  required 
to  stop  out  water,  the  bricks  or  stones  must  be  laid  one 
by  one  at  the  bottom  of  the  work,  taking  care  that  the 
work  is  not  left  unsupported  in  such  a  manner  as  to  let 
the  bricks  fall  as  they  are  laid:  this  is  called  under- 
pinning. 

Well-diggers  experience  sometimes  great  difficulty 
from  a  noxious  air  which  fills  the  well,  and  suffocates 
them  if  they  breathe  .it.  The  usual  mode  of  clearing 
wells  of  noxious  air,  is  by  means  of  a  large  pair  of  bel- 
low*, and  a  long  leathern  pine,  which  is  hung  down  into 
the  well  to  the  bottom  and  fresh  air  forced  down  by 
working  the  bellows. 

The  use  of  the  auger  is  common  in  well-digging,  both 
In  ascertaining,  before  commencement,  the  nature  of  the 
strata  to  be  dug  into,  and  also  in  course  of  digging  for 
the  same  purpose ;  and  because,  by  boring  in  the  bottom 
of  a  well  to  a  considerable  depth,  the  spring  is  sometimes 
hit  upon,  and  digging  rendered  no  longer  necessary. 

The  use  of  the  borer  alone  may  procure  an  adequate 
supply  of  water  in  particular  situations.  This  mode  ap- 
pears to  have  been  long  resorted  to  in  this  and  other 
countries.  From  what  we  have  already  stated  as  to  the 
disposition  of  strata,  the  conditions  requisite  for  its  suc- 
cess will  be  readily  conceived ;  vis.  watery  strata  con- 
nected with  others  on  a  higher  level :  the  pressure  of  the 
water  contained  in  the  higher  parts  of  such  strata  on  that 
in  the  lower  will  readily  force  up  the  latter  through  any 
orifice,  however  small.  All  that  Is  necessary,  therefore, 
is  to  bore  down  to  the  stratum  containing  the  water,  and, 
having  completed  the  bore,  to,  insert  a  pipe,  which  mav 
cither  be  left  to  overflow  Into  a  cistern,  or  it 
mi n ate  in  a  puinp.  In  many  cases,  water  may  be  ft 
in  thl«  way,  and  vet  not  in  sufficient  quantity  and 
to  rise  to  the  surface  ;  in  such  ca.es  a  well  may  be  i 


bottom  it  may  be  pumped  up  to  the 


to  a  certain  uepth,  and  the  auger-hole  made."  and  the 
pipe  inserted  in  it  in  the  bottom  of  the  well.    From  the 

by  any  of  the 

As  an  example  of  well-digging  combined  with  boring, 
we  give  that  of  a  well  dug  at  a  brewery  at  Chelsea,  Mid- 
dlesex, in  1793.  The  situation  was  within  20  or  30  feet 
of  the  edge  of  the  Thame*,  and  the  depth  394  feet,  mostly 
through  a  blue  clay  or  marl.  At  the  Uepth  of  nearly  fifty 
feet  a  quantity  of  loose  coal,  twelve  inches  in  thickness, 
was  discovered :  and  a  little  sand  and  gravel  was  fouud 
about  the  same  depth.  The  well-digger  usually  bored 
or  tweutv  feet  at  a  time  lower  than  bis 
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as  he  went  on ;  and  on  the  last  boring,  when  the 
rod  vm  About  fifteen  feet  below  the  bottom  of  the  well, 
■  felt,  at  the  Qr*t  signal  of  water,  a  rolling  motion. 


ling  like  the  gentle  motion 
pavement:  upon  his  continuing  to  bore,  the 
presently  pushed  its  way  by  the  side  of  the  auger  with 
K'rr.it  force,  scarcely  allowing  him  time  to  withdraw  the 


borer,  put  that  and  his  other  tools  into  the  bucket,  and 
be  drawn  up  to  the  top  of  the  well.  The  water  soon 
rose  to  the  height  of  200  feet. 

In  a  case  which  occurred  in  digging  a  well  at  Dr. 
Darwin's,  near  Derby,  the  water  rose  so  much  higher 
than  the  surface  of  the  ground,  that,  by  confining  it  in  a 
tube,  he  raised  it  to  the  upper  part  of  the  house.  (Reel's 
Cyclopaedia,  art.  "  Well ;    and  Derbyshire  Rep.) 

The  process  of  boring  the  earth  for  spring- water  has 
of  late  been  practised  with  great  success  in  various  parts 
of  England,  chiefly  by  Mr  Goode  of  Huntingdon.  In 
the  neighbourhood  of  London,  many  fountains  of  pure 
spring- water  hare  lately  been  obtained  by  these  means. 
We  may  particularly  name  those  at  Tottenham,  Middle- 
•ex,  and  Mitcham.  Surrey,  both  of  which  afford  a  con- 
tinuous and  abundant  flow  of  water,  at  one  time  equal  to 
about  eight  gallons  per  minute ;  but  now  reduced  to  a 
much  smaller  quantity,  in  consequence  of  the  great  num- 
ber of  holes  that  have  been  bored  into  the  supplying 
strata. 

Well.    A  small  enclosed  space  near  the  mainmast, 

extending  from  the  bottom  of  the  ship  to  the  principal 
gun  deck,  containing  the  pumps. 

WE'REGILD.  Among  the  Anglo- Saxons,  the  com- 
pensation paid  by  a  delinquent  to  the  party  injured,  or 
his  relations,  for  offences  against  the  person.  This  cus- 
tom was  common  to  all  the  Teutonic  tribes,  and  tu  many 
Celtic.  It  is  mentioned  by  Tacitus  in  his  account  of  the 
ancient  Germans.  The  great  distinction  between  Saxon 
freemen  was  that  between  the  "  eorls,"  or  nobility,  and 
"  ceorls,"  or  commonalty  ;  and  the  were  of  the  former 
was  usually  rated  at  six  times  the  amount  of  that  of  the 
latter. 

WE'RNERITE.  A  mineral  named  after  Werner.  It 
is  a  silicate  of  alumina,  lime,  and  oxide  of  iron  ;  of  a 
green  or  grey  colour ;  and  forms  eight-sided  prismatic 
crystals.    It  has  been  found  in  Norway  and  Sweden,  and 


also  in  Switzerland. 

WE'SLE  YANS.  The  chief  denominaUon  of  the 
Methodist*  ;  so  called  from  John  Wesley,  their  founder. 
See  Methodists. 

WE'STERN  EMPIRE.  The  name  given  by  his 
torians  to  the  western  division  of  the  Roman  empire, 
when  divided,  by  the  will  of  Theodosius  the  Great,  be- 
tween his  sons  Honorius  and  Arcadius,  a.  p.  395.  After 
the  deposition  of  the  emperor  Augustulus  by  Odoacer, 
A.  D.  476,  the  Western  empire  was  definitively  at  an  end. 
But  when  Charlemagne,  in  the  year  800,  assumed  the 
imperial  crown,  it  was  with  the  view  of  reassuming  the 
ancient  dignity  of  (he  Ca-sars  in  Western  Europe ;  and 
after  him  the  German  emperors  were  considered  by  the 
jurists  of  their  own  country,  and  of  their  party  in  Italy, 
as  representing  the  majesty  of  ancient  Rome,  the  Italian 
states  being  looked  on  as  feudatories  of  the  empire. 

WHALE.   See  Ualjbna. 

WHEAT.  (Triticum,  L.;  Triandria  Digynia,  L. ; 
Gr amine*,  Juss.  Inflorescence  spiked.  Glume  two- 
valved,  many-flowered,  shorter  than  the  spikelet ;  the 
valves  nearly  equal,  beardless,  or  with  one  beard  enclo- 
sing the  florets.  Paleae  two,  one  of  them  bearded  from 
the  end.    Seed  enclosed  In  the  palest,  rarely  otherwise.) 

Wheat  Is  by  far  the  most  Important  and  most  ex- 
tensively cultivated  species  of  bread-corn  raised  in  Eng- 
land. It  is  sown  after  fallow,  turnips,  cabbages,  potatoes, 
beans,  &c.  In  light  soils  it  follows  clover  and  the  culti- 
vated grasses ;  but  it  never,  at  least  In  the  best  fanned 
districts,  follows  any  other  white  crop.  Wheat  may  be 
raised  on  all  sorts  of  soils  ;  but  those  of  a  clayey  nature 
are  the  most  suitable.  So  peculiarly,  indeed,  is  wheat 
adapted  to  heavy  stiff  lands,  that  they  are  usually  termed 
"  wheat  soils."  The  lighter  the  soil,  the  less  is  It  suited 
to  this  species  of  grain  ;  and  it  Is  an  error  in  practice  to 
force  the  cultivation  of  wheat  on  soils,  and  under  cir. 
cumstances,  better  suited  to  the  production  of  other 
grain.  In  this  country  it  does  not  admit  of  being  raised 
at  a  great  elevation.  As  it  is  a  crop  on  which  the  farmer 
mainly  depends,  the  preparation  for  it,  in  whatever 
rotation  it  comes,  should  be  an  object  of  great  care  and 
attention.  If  it  be  Intended  to  sow  wheat  after  fallow, 
the  land  is  repeatedly  ploughed,  harrowed,  and  well 
manured  ;  if  after  clover,  only  one  ploughing  Is  given, 
and  seldom  more  after  beans ;  where  tares  have  been 
previously  sown,  they  are  got  oft*  the  land  in  sufficient 
time  to  plough  It  more  than  once  ;  when  w-heat  follows 
turnips  or  cabbages,  it  must,  unless  they  be  stored  or 
eaten,  be  sown  In  the  spring  months. 

The  kinds  of  wheat  grown  In  England  seem  mostly  all 
to  be  varieties  of  two  species  —  the  Triticum  kybemum, 
or  winter  wheat,  and  the  Tritievm  turgidum,  or  turgid 
The  culture  or  the  latter  Is 
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clays ;  the  cone  or  bearded  wheat,  being  the 
teemed  of  Its  varieties  :  it  enjoys  this  prr-etninetn-*.  ^£ 
because  it  yields  the  finest  flour,  but  because  it  is  r.  w- 
paratively  productive,  and  no 


The  varieties  of  wheat  are  perpetually  changing  te 
consequence  of  variations  of  culture,  climate,  and  stv 
Those  most  in  use  are  distinguished  try  diflVrect  V.oi 
terms.  They  may,  however,  be  divided  into  the  tr; 
great  classes  of  red  and  white,  —  the  batter  bring  soscrar 
as  respects  quality  of  produce,  and  the  former  of  rurda>-H 
In  general,  the  thin  and  smooth-chaffed  varieties  srt 
preferred  to  those  that  are  woolly  and  thick-rhaf-c. 
Wheat  sown  in  the  spring  is  called  spring  trhr^t ,  su 
the  species  is  quite  the  same  as  that  sown  befir»re  wis&e , 
though,  by  being  sown  in  the  spring,  its  period  of  rts*:- 
Ing  Is  changed.  It  is  always  sown  before  winter 
the  ground  can  begot  ready  ;  but  when  it  follows  mray., 
cabbages,  and  such  like  crops,  it  has  frequently  t  t> 
deferred  to  the  spring.  (Low  on  Agriculture,  pp.  B>- 
228.) 

Winter  wheat  is  seldom  sown  In  any  part  of  Enrtoi 
before  the  beginning  or  middle  of  September,  or  i*.- 
than  the  end  of  November.  Spring  wheat  is 
sown  between  the  middle  of  March  and  tb« 
April.  The  seed  is  invariably  pickled  or  steep**:  i 
process  intended  to  prevent  smut.  The  qtiandxi  of 
seed  allowed  to  an  acre,  when  sown  broad-cast.  aiua.v 
varies  from  ^  to  3,  and  even  4  Winchester  bushes*. 

The  drill  husbandry,  as  applied  to  wheat,  is  prart&d 
to  a  considerable  extent  in  many  parts  of  EnclajxJ .  *&i 
in  some  places  it  is  not  unfrequemly  p*antrd  with  ti* 
dibble ;  but  by  far  the  greater  portion  is  sown  broad- 
cast. While  growiug,  but  little  attention  or  LUfcxir  1 
bestowed  upon  it.  When  drilled,  it  is  generally  boec ; 
and  when  sown  broad-cast,  it  is  sometime*  hand-aeebni. 
and  occasionally,  though  rarely,  harrowed  and  roiled  a 
the  spring.  But  these  operations  are  generally,  perhaps, 
prosecuted  as  much  in  the  view  of  covering'  Use  cl..«<" 
and  grass  seeds  that  are  then  frequently  sown  in  tbe 
w  heat  fields,  as  of  improving  the  w  heat  crop. 

Wheat  harvest  general1  v  commences.  In  the  sooth  r/ 
England,  about  the  25th  of  July,  or  the  beginning  <x' 
August ;  in  the  midland  counties  it  is 
and  in  the  northern  counties  from  a  | 
weeks  later.  There  is  a  striking  dlff< 
field  operations,  with  respect  to  this  as  well  as  other 
kinds  of  grain,  between  the  north  and  south  of  England ; 
in  the  former,  during  harvest,  the  corn-field  exhiiuu  a 
large  number  of  reapers,  perhaps  SO.  60,  or  even  100.  all 
working  together,  and  presenting  an  interesting  and 
animating  spectacle.  In  the  south  of  England,  on  the 
other  hand,  and  over  the  greater  part  ot  the  midiaac 
counties,  wheat  is  reaped  by  small  sets  of  individuals, 
who  contract  to  cut  a  field  or  a  certain  number  of  acres . 
so  that,  in  general,  the  field  merely  exhibits  one  or  :*» 
men,  with,  perhaps,  their  wives,  working  in  dinVrrct 
parts  of  it.  Wheat  is  seldom  or  never  cut  down  visa 
the  scythe,  but  is  either  reaped  with  the  common  sksJ*. 
or.  as  is  the  practice  in  some  of  the  count 
metropolis,  as  well  as  in  some  of  the  so 
counties,  it  Is  bagged,  that  is.  struck  down 
ground  with  a  large  and  heavy  hook.  It  is 
bound  in  sheaves,  which  are  set  up  in  shocJts  or 
each  containing  twelve  or  fourteen  »hea»« 


south  and  north  of  England  more  strongly 
difference  In  point  of  tune  during  which  it  is  : 
to  keen  wheat  and  other  grain  In  the  field  before  it 
carried  home.  In  the  southern  counties  it  is  re.ieraiiy 
ready  in  a  week  or  ten  days  ;  whereas  In  the  north  it  :» 
necessary  to  let  it  stand  out  for  two  or  three  weeks,  tc 
the  southern,  eastern,  and  midland  counties,  it  is  ft*, 
quently  put  into  barns :  in  the  north,  it  is  almost  uni- 
versally stacked. 

As  this  grain  is  so  extensively  cultivated,  frequently 
on  very  inferior  soils,  and  after  very  imperfect  preparation, 
the  produce  per  acre  varies  materially  in  different  r<*ua- 
tles  and  districts  ;  it  is  also  very  liable  to  injury  from  a 
bad  seed  time,  a  wet  winter,  or  a  blight  during  the  period 
of  its  flowering  (which  last  is  the  most  common  cause  of 
the  failure  or  deficiency  of  our  wheat  crops)  ;  so  rhat  its 
produce  varies  as  much  in  different  seasons  on  the  sans* 
farms,  and  under  the  same  management,  as  it  dues 
the  same  season  on  different  farms.    The  ! 
of  produce,  except  where  an  abtolu 
occurs,  may,  perhaps,  be  rated  I 
12  bushels  an  acre:  and  the  highest  at  from  48  to  *  or 
64  bushels.    Occasionally,  indeed,  even  more  than  this 
has  been  reaped  on  the  deep  loams  near  Chichester,  ia 
Sussex,  on  the  calcareous  loams  near  Epsom,  and  in 
some  of  the  more  favoured  and  highly  cultivated  parts  of 
Kent,  Essex,  Lincoln,  Somerset,  ate 

The  wheat  counties  are  Kent.  Essex,  Suffolk,  Rutlsnd. 
Hertford,  Berks,  Hants,  and  Hereford  ;  that  is,  tbesc 
are  the  counties  moat  distinguished  for  the  quality  as 

I .  In  the  north,  this 
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rraln  U  sometimes  raised  of  a  very  fine  quality  j  but 
tenerallv  H  Is  Inferior  ;  bring  colder  to  the  feel,  darker 

■loured,  thicker  skinned,  and  yielding  less  Hour.  In 
he  be»t  wheat  count  e*.  and  in  pood  year*,  the  weight 
)f  a  Winchester  bushel  of  wheat  varies  from  60  to  G2  lb*. 
In  the  Isle  of  Sheppev,  in  Kent  (where,  perhaps,  the 
h-U  samples  are  produced),  it  sometimes  weighs.  In 
avotirable  seasons,  frl  lbs.  a  bushel.  Where  the  climate 
«  naturally  colder,  wetter,  and  more  backward,  or  in 
>ad  seasons,  the  weight  of  the  bushel  docs  not  exceed 
>t>  or  57  lbs.  It  is  calculated  that,  at  an  average,  a  bushel 
>f  good  English  wheat  weighs  M-J  lbs.  ;  and  that  the 
iverage  yield  of  flour  is  lb*,  of  Hour  to  14  lbs.  of  grain. 
The  weight  of  the  straw  is  supposed  to  bo  about  double 
hat  of  the  grain  ;  so  that  an  acre  yielding  30  bushels  of 
vheat,  at  3*4  lb*,  per  Winchester  bushel,  would  yield 
i,5|0  lbs.  of  straw.  ($!titntic$  of  British  Enipin-,  i.  164.) 

The  increase  of  population,  ami  the  extraordinary  e\- 
ension  and  Improvement  of  cultivation  during  the  ten 
ears  ending  with  1Kb),  coupl-d  with  the  inquiries  we 
mve  made,  have  satisfied  us  that  in  average  season*  the 
1'iantity  of  wheat  raised  in  the  United  Kingdom  lor  food 
■annul  at  present  (1*42)  be  less  than  15.(>m>.0.  0  que- 
ers, and  adding  to  this  Ufa  part  for  seed,  the  total  pro. 
luce  will  be  1 7.500.' 00  quarters ;  worth,  at  the  iow 
verage  price  of  52j.  a  Quarter,  i\iA*\MM.  But  not- 
vithsunding  its  magnitude,  the  supply  is,  speaking  ge- 
le  ally,  inadequate  to  meet  the  demand,  and  whenever 
he  crops  are  below  an  average  there  is  a  large  importa- 
ion. 

We  Incline  to  think  that  of  the  total  produce  of  w  heat 

arters  are 
tlaud  and 
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Berwick- 
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n  the  United  Kingdom,  at  least  l  .'>.<*  in, w-o  qu 
urnuhed  by  England.  The  climate  of  Sc< 
reland,  especially  of  the  latter,  is,  speaking 
oo  cold  and  moist  for  the  profitable  culture 
Vlong  the  east  coast  of  Scotland,  indeed,  in 
hire.  East  Lothian,  l  ife,  Perth,  and  Forfar, 
•xtensive  tracts  where  the  soil  and  climate 
>ar*tlvely  good,  and  the  culture  excellent,  and  where  very 
good  wheat  is  raised-  But  with  these  exceptions,  the 
est  of  Scotland,  and  the  whole  of  Ireland,  is  more  suit- 
iblc  for  the  growth  oi  oats  and  bailey  than  tor  that  of 
Indeed  its  culture  in  Ireland  has  recently  been 
The  following  table  gives  a  comprehensive 
iew  of  the  most  important  circumstances  connected 
»ith  the  British  trade  in  wheat  from  17M*  down  to  mil, 
x>th  inclusive :  — 

Vcrocsrrof  the  Total  Quantities  of  Wheat  and  Wheat- 
Hour  imported  into  and  exported  from  Great  Britain  j 
distinguishing  between  the  Quantities  imported  from 
Ireland  and  Foreign  Parts,  in  each  Year  Irom  I7M*  to 
1S-I1.  both  inclusive,  with  the  Average  Prices  of  Wheat 
pa*  Imperial  Quarter,  hi  Englaud  and  Wales,  during 
the 


1799 
lsoo 

lHOl 
18»l* 
|H<)3 
ISO  I 

1-ui 

1»U6 

1-U7 

1SOH 
1WJ 
IslO 
1M  I 
1*12 

ISM 

1H14 
i  -  t  . 
1»I6 

1-14 
I  -  VII 
1**1 

1  HZ* 
1K*3 
1H*4 
1823 
1*26 
1S27 

]  s  t9 

iaao 

|S31 
183* 

1K.« 
1*34 
l«i 
1*36 

1*37 
is.ia 

1839 
1*40 
1  Hi  I 


I  in;,  .rti 

fr.  tn 
IreUnd. 


Or*. 

*  - 

7t9 

IM 
108,751 
6i,*67 
70^171 
HI.OS7 

ioi.*76 

4«,!*"0 

♦  i.e.; 

66,914 

126,38* 
147.245 

11*  ,35* 
217.154 

225,478 
I  89.  SI 

1  i  I  .'■  1  I 
55.481 
104,179 
I  V3.810 
403. 107 
569,700 
463.0O4 
40tl.Q6H 

316.381 

396.018 
314.831 
4<i4.*.i3 
632,4*4 
519.1117 
5'/9,717 
357.498 
790,793 
84  4,21  I 
779,303 
661.776 
598.7.17 
534,463 
542,1*3 
23*  ,331 
174,1.19 
•/is, 7  os 


1    I rn |.  'rts  1 
fruin  Ko- 

[  ttigix  r.»tt». 

1 

Total 

i 

Import*. 

Exports.  ' 

I'll..,. 

<trs. 

t/ri. 

#. 

463,184 

39,36*  1 

69 

II 

I*.*63.771 

1,264,4*0 

V/,013  I 

113 

10 

1,1*1.614 

1,424,76.4 

z*,406 

119 

6 

338.912 

312,458 

617.G63 

149,404 

69 
58 

in 

373,785 

76.560 

10 

39 1  ,069 

461,140 

6.1  .<  173 

G2 

3 

636,747 

920.H34 

77,9.45 

69 

9 

VU8.066 

3lo,3»2 

V9.466 

79 

1 

36o,oir. 

404,946 

»5,113 

75 

1 

41,391 

84,889 

9  R. 1*11 

HI 

1 

3HV.IH3 

455,9*7 

31.278 

'-'7 

1 

1,110,738 

l.V.7.126 
336,131 

75,7*5 

106 

.1 

lK8rSS6 

97.765 

95 

.1 

13/,3>8 

190,710 

46,3'M 

1*6 

6, 

311,846 

439,000 

R*curJ< 

109 

627.089 

852,467 

ilmrotrtl 
111.177 

74 

4 

194,931 

381,475 

227^47 

63 

7 

tltVtfiO 
1^*34^74 

332,491 
l.nS9.841 

121/11 

78 

6 

317^24 

96 

11 

1,691.261 

:h/.:h 

U 

s 

471.78* 
59.1,072 

i,i  ;.<■: h 

4AJM9 

74 

6 

996.479 

94,6^7 

67 

10 

1'7,'M 

707 ,3*4 

199.M6 

56 

1 

47.598 

5lo,60* 

ll.O,4'.'( 

44 

7 

13,931 

4*4.019 

145^31 

53 

1 

*3,<u7 

441,591 

6I.6HO 

63 

11 

J'H.'.ss 

787  .606 

36,796 

6s 

fi 

5**,/7G 

697.1*7 

20,O54 

"iS 

I 

3U6.613 

7  1  1 

57323 

5<t 

6 

757,716 
1,671,07  8 

1,110,300 

76.1H9 

60 

4 

2.190,095 

75/197 

66 

.1 

1,676,034 

2,205,731 

37.149 

1.1 

.1 

t,31",.V.2 

ugljao 

6".,R74 
2H9.45H 

66 

4 

464 /H8 

1  1,254,331 

66 

ft 

1  1,166,4.47 

96.212 

52 

11 

9*  1 ,4*6 

139,4*2 

16 

% 

MJOl 

750,808 

134/176 
256.976 

39 

4 

262,399 

861,146 

46 

5 

57i,nv7 

1,109,492 

3O8.420 

55 

10 

1 .3*0,8 17 

1,913,400 

138,621 

64 

3,110,729 

42,511 

70 

t 

1  t,3V6,645 

87,242 

frfi 

< 

1  V, 704,461 

2.9*3,189 

3",VW 

61 

4 

WHEEL  AND  AXLE.  In  Mechanics,  one  of  lha 
simple  mechanical  powers  or  machines,  consisting  of  a 


WHEEL,  BREAKING  ON  THE. 

wheel  having  a  cylindrical  axis  passing  through  its  centre, 
resting  on  pivots  at  its  extremities,  or  supported  in 
gudgeons,  and  capable  of  revolving.  The  power  is  ap- 
plied to  the  circumference  of  the  wheel,  and  the  weight 
or  force  to  be  overcome  to  the  circumference  of  the 
axle :  and  equilibrium  takes  place  when  the  power  and 
weight  are  to  each  other  inversely  as  the  radii  of  the  circles 
to  which  they  arc  applied.  In  the  annexed  figure,  a  is  the 
wheel,  o  the  axle,  p  the  power,  aud 
sc  the  weight.  The  power  is  applied 
by  a  rope  passing  round  the  wheel, 
and  the  weight  attached  to  another 
rope  coiled  round  the  axle  in  a  con- 
trary direction.  As  the  wheel  and 
axle  turn  together,  the  wheel  takes 
up  or  throws  off  as  much  more  rope 
than  the  axle  as  its  circumference 
is  greater  than  that  of  the  axle  ;  or 
the  space  through  which  p  descends 
is  as  much  greater  than  that  through 
w  hich  u>  is  lifted  up  as  the  circum- 
ference or  radius  of  the  wheel  is 
greater  than  the  circumference  or 
radius  of  the  axle.  Hence  if  a  dc- 
the  wheel,  and  b  that  of  the  axle,  we 
have,  by  the  principle  of  virtual  velocities,  p  :  w  : :  b :  a, 
or  p  a  m  te  A. 

The  wheel  and  axle  is  a  perpetual  lever,  so  contrived 
as  to  have  a  continued  motion  about  a  fulcrum.  When 
the  thickness  of  the  rope  is  taken  into  consideration, 
the  force  must  be  conceived  as  acting  at  the  centre  of 
the  rope,  and  therefore  the  thickness  of  the  rope  w  hich 
supports  the  weight  must  be  added  to  the  diameter  of 
the  axle,  and  the  thickness  of  that  which  supports  the 
power  to  the  diameter  of  the  wheel.  But  the  manner  in 
which  the  power  is  applied  is  very  various,  and  frequently 
otherwise  than  by  means  of  a  rope.  If  the  power  acts  not 
at  the  circumference  of  the  wheel,  but  at  the  extremity  of 
a  handspike  or  projecting  pins  inserted  in  the  wheel,  the 
distance  of  that  extremity  from  the  centre  of  the  axis  Is 
to  be  accounted  the  radius  of  the  wheel.  The  common 
winch  with  which  a  grindstone  is  turned  or  a  crane 
worked,  the  capstan,  the  windlass,  the  crank,  and  other 
contrivances  of  a  similar  kind,  are  only  different  modi- 
fications of  the  wheel  and  axle 

A  form  of  the  wheel  and  axle  Is  represented  in  the 
subjoined  figure,  by  which  a  great  mechanical  advantage 
Is  obtained.  The  axle  consists  of  two  parts  having 
different  thicknesses ;  and  the  rope  after  being  coiled 
round  one  of  the  parts  is  carried  round  a  pulley  attached 
to  the  weight,  and  colled  round  the  other  in  the  opposite 

direction.  The  power  p 
is  applied  at  the  handle 
of  the  winch,  which  here 
takes  the  place  of  the 
w  heel.  In  order  to  com- 
pute the  advantage  gain- 
ed by  this  machine,  let  a 
denote  the  circumference 
described  by  the  handle 
of  the  winch,  b  the  cir- 
cumference of  the  thicker 
part  of  the  axle,  and  c  that 
of  the  thinner  part  -,  then, 
while  the  winch  makes  one  revolution  in  the  direction 
which  raises  the  weight,  the  part  of  the  rope  which  passes 
from  the  one  part  of  the  axle  to  the  other  round  the  pulley 
will  be  shortened  by  the  quantity  b—c,  and  consequently 
the  weight  w  will  be  raised  through  the  height  |  (6— r). 
But  the  space  described  in  the  same  time  by  the  power  p  is 
equal  to  that  through  which  the  handle  of  the  winch  passes, 
or  equal  to  aj  therefore,  by  the  principle  of  virturd 
velocities,  a  :  to  :  :  |  (b—c)  :  o,  or  p  a  mm  4  tp  (A— c). 
As  the  circumferences  of  circles  are  to  their  radii  in 
a  constant  ratio,  it  is  evident  that  the  formula  will 
equally  apply  If  the  letters  a,  b,  c  be  taken  to  represent 
the  respective  radii. 

WHEEL.   In  a  Ship,  the  wheel  and  axle  by  which 
the  tiller  is  moved. 

WHEEL  ANIMAL,  or  WHEEL  ANIMALCULE. 
Sec  BonrEBs. 

WHEEL.  BREAKING  ON  THE.     A  mode  of 
capital  punishment,  said  to  ! 
Germany  ;  according  to  1 
of  Leopold,  duke  of  Austria, 

cording  to  the  German  method  of  this  savage  execution, 
the  criminal  was  laid  on  a  cart-wheel  with  bis  arms  and 
legs  extended,  and  his  limbs  in  that  posture  fractured 
with  au  iron  bar.  But  in  France  (where  It  was  restricted 
to  cases  of  assassination,  or  other  murders  of  an  atrocious 
description,  highway  robbery,  parricide,  and  rape),  the 
ciiinin.il  was  laid  on  a  frame  of  wood  in  the  form  of  a  St. 
Andrew's  cross,  with  grooves  cut  transversely  In  it  above 
and  below  the  knees  and  elbows  ;  and  the  executioner 
•truck  eight  blows  with  an  iron  bar,  so  as  to  break  the 
limbs  in  those  places,  sometimes  finishing  the  criminal 
by  two  or  three  blow«  on  the  chest  or  stomach  : 


said  to  have  been  first  employed  in 
;  to  some  writers,  on  the  murderers 
Austria,  in  the  Nth  century.  Ac- 
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WHEELS  OF  CARRIAGES. 

called  coups  de  grace.  He  was  then  unbound  and  laid 
on  a  small  carriage  wheel,  with  his  face  upwards,  and  his 
arms  and  leg*  doubled  under  him  ;  there  to  expire,  if  still 
alive.  Sometimes  the  sentence  contained  a  retentum,  by 
which  the  executioner  was  directed  to  strangle  the  cri- 
minal, either  before  the  first,  or  after  one,  two,  or  three 
blows.  This  punishment  was  abolished  in  France  at  the 
Revolution  ;  but  it  is  still  resorted  to  in  Germany  as  the 
punishment  for  parricide,  the  last  Instance  of  which 
took  place  in  IX'27  near  Gottingen.  The  assassin  of  the 
bishop  of  1  rmeland  In  Prussia,  in  1MI,  was  sentenced 

"WHEELS  OF  CARRIAGES.    Wheels  applied  to 
serve  a  twofold  purpose.    In  the  first  place. 


they  greatly  diminish  the  friction  on  the  ground  by 
transferring  it  from  the  circumference  to  the  nave  and 
axle  ;  and  in  the  second  place,  they  serve  to  raise  the 
carriage  more  easily  over  obstacles  and  asperities  met 
with  on  the  roads.  The  friction  is  diminished  In  the 
pro|»rtion  of  the  circumference  of  the  axle  to  that  of 
the  wheel ;  and  hence  the  larger  the  wheel,  and  the 
smaller  the  axle,  the  less  is  the  friction-  The  me- 
chanical  advantage  of  the  wheel  in  surmounting  an 
obstacle  may  be  computed  from  the  principle  of  the 
'  touch  the  horizontal  line  of  traction 
in  the  point  A.  and  meet  a  pro- 
tuberance B  I).  Suppose  the 
line  of  draft  C  I*  to  be  parallel  to 
A  B,  join  C  D,  and  draw  the  per- 
pendiculars D  K  and  D  F.  We 
may  suppose  the  power  to  be 
applied  at  R,  and  the  weight  at 
F,  and  the  action  is  then  the 
same  as  the  bent  lever  E  J)  F 
turning  round  the  fulcrum  at  D. 
Heuce  P  :  W  :  :FO:  D  E.  .  But 
F  D  :  D  E  :  :  tan.  F  C  D  I  1  ;  and  tan.  F  C  D  —  tan. 
!(IHB);  therefore  P  -  W  tan.  I  ( D  A  B).  Now  it 
is  obvious  that  the  angle  DAB  increases  as  the  radius 
of  the  circle  diminishes ;  and  therefore  the  weight  W 
being  constant,  the  power  required  to  overcome  an  ob- 
stacle of  a  given  height  is  diminished  when  the  dia- 
meter is  increased.  Large  wheels  are  therefore  best 
adapted  for  surmounting  inequalities  of  the  road.  There 
are,  however,  circumstances  which  prescribe  limits  to 
the  height  of  the  wheels  of  carriages.  If  the  radius 
A  C  exceeds  the  height  of  that  part  of  the  horse  to 
which  the  traces  are  attached,  the  line  of  trwtion  C  P 
will  be  inclined  to  the  horlron,  and  part  of  the  power 
will  be  exerted  in  pressing  the  wheel  against  the  ground. 
The  best  average  slxe  of  wheels  Is  considered  to  be  about 
C  feet  in  diameter.  The  fore  wheels  of  carriages  and 
waggons  in  this  country  are  usually  much  too  small. 

Cylindrical  wheels  are  best  adapted  for  level  roads  ; 
and  the  breadth  of  the  rim  should  be  considerable  (not 
lets  than  three  inches),  to  prevent  their  sinking  into 
the  ground.  In  hilly  and  uneven  roads  a  slight  in- 
clination of  the  spokes,  called  dishinf,  tends  to  give 
strength  to  the  wheel ;  but  It  Is  very 


WHEEL  WORK. 

I  wheel  work,  toothed  wheels  are  generally  employe*,  r. 
is  usual  to  call  a  small  wheel  acted  on  by  a  Urre  > 
pinion,  and  its  teeth  the  leave*  of  the  pinion.  Vice** 
and  pinions  are  combined  in  the  maimer  rvprrreiited 
the  annexed  figure.    On  the  axle  of  the  wheel  A.  wtuf. 

bears  the  power  a 
C         r        A  *  pinion  «.  wart 

drive*  the  wheel  1 
The  axle  of  u_» 
wheal  carries  a  s_- 
nton  b,  which  dmn 
the  wheel  C.  is 
the  figure,  the  sx* 
c  of  this  wheel  at 


ner,  the  angular  velocity  of  the  first  wheel  U  to  that  i 
the  last  pinion  as  the  product  formed  by  tnuuipli  u 
together  the  radii  of  all  the  wheels  to  the  prodac 
formed  by  multiplying  together  the  radii  of  all  &* 
pinions.  Consequently,  If  R,  R',  R",  &c.  denote  t- 
spectively  the  radii  of  the  wheels,  and  r,  r* r".  Ax  n> 
radii  of  the  pinions,  we  shall  have,  by  the  prmcssw  «" 
virtual  velocities.  ■  (R  x  R'  x  R",  Ac.)  «r  (r  x  •* 
x  r",  Ac).  As  the  sixe  of  the  teeth  of  any  wheel  sri 
the  npmion  Into  which  it  works  must  be  equal,  we  &jr 
substitute  for  the  radii  the  number  of  teeth  ui  the  wbrrn 
and  pinions  respectively. 

Toothed  wheels,  as  distinguished  by  the  posjttoB  r 
the  teeth  relatively  to  the  axis,  are  of  three  kinds  :  ssv 
v  he  els,  crovm  tc  heels,  and  bevelled  teheeU.  W  ben  :*> 
teeth  are  raised  upon  the  edge  of  the  wheel,  or  are  t*f- 
pendicular  to  the  axis  (as  in  the  above  figure),  the  wh«N 
Is  a  spur  wheel  ;  when  they  are  raised  parallel  to  the 
or  perpendicular  to  the  plane  of  the  wheel,  it  u  a 


wheel ;  and  when  they 'are  raised  on  a  su 
e  wheel,  it  U  called  a 


WHEEL  WORK.  In  Machinery,  consists  of  a 
bination  of  wheel*  communicating  motion  to  one  another. 
Such  combinations  may  be  formed  in  various  ways  ;  but 
they  are  generally  reducible  to  the  principle  of  the  wheel 
ana  axle,  though  the  wheel  which  turns  the  other  is  not 
usually  on  the  same  axis  with  it.  The  motion  In  such 
cases  is  communicated  from  the  one  wheel  to  the  other, 
either  by  belts  or  straps  passing  over  the  circumferences 
of  both,  or  by  teeth  cut  In  those  circumferences,  and 
working  in  one  another.  In  either  of  these  ways  the 
velocities  of  points  in  their  circumferences  arc  equal ; 
and  consequently  their  angular  velocities,  or  the  number 
of  revolutions  which  they  make  in  the  same  time,  are 
Inversely  as  their  radii.  When  one  wheel  drives  another 
by  teeth,  they  necessarily  turn  In  opposite  directions  ;  if 
united  by  a  cord  or  belt,  they  will  turn  in  the  same 
direction,  if  the  belt  does  not  cross  itself  between  the 
two  wheels  ;  but  if  the  belt  crosses  itself,  they  will  turn 
in  opposite  directions.  The  chief  advantage  of  trans- 
mitting motion  by  cords  or  belts  is.  that  the  wheels  may 
be  placed  at  any  convenient  distance  from  each  other,  and 
be  made  to  turn  either  in  the  same  or  in  opposite  di- 
rections. 

Wheels  may  act  on  one  another  so  as  to  communicate 
motion  in  various  ways.  When  the  resistance  of  the 
work  is  not  great,  the  object  may  be  accomplished  by 
the  mere  friction  of  their  circumferences.  In  order  to  in- 
crease the  friction,  the  surfaces  of  the  rims  are  faced  with 
buff  leather  (caoutchouc  might  answer  the  purpose 
better),  or  wood  cut  against  the  grain,  and  pressed 
together  with  a  certain  degree  of  force.  This  method  is 
sometimes  used  in  spinning  machinery,  and  has  even 
been  applied  successfully  to  the  saw  mill ;  but  Is  seldom 
adopted  in  works  on  a  great  scale.  Motion  communicated 
in  this  manner  proceeds  smoothly  and  evenly,  and  is  ac- 
companied with  little  noise. 
When  motion  is  to  be  transmitted  through  a  train  of 


to  the  plane  of  the 
wheel.  The  combination  of  a  crown  wl 
wheel  as  pinion  is  used  when  it  is  required  to  cot;- 
municatc  motion  round  one  axis  to  another  at  ru1: 
angles  to  it.  Two  bevelled  wheels  are  employed  n 
transmit  motion  from  one  axis  to  another  inclined  tc  -A 
at  any  proposed  angle.  Wheels  hare  also  diftVreis 
names,  according  to  their  mode  of  action,  as  heart  tehe.-i 
iun-and-planet  wheel. 

Form  of  the  Teeth  of  Wheel* —  In  the  construcooa  of 
machinery,  it  is  of  the  utmost  importance  that  thr 
several  parts  act  on  one  another  with  a  uniform  farce, 
and  with  the  smallest  possible  amount  of  friction.  M  sn 
wheels  act  by  teeth  working  nv:» 
each  other,  every  point  of  the  *sdr 
a  6  of  the  tooth  which  is 
comes  success!  v 
with  the  tooth 


rssively  mto  v*&m-. 
xHh  of  l^P^  - 


-\T77T 


is 

Glints  c,  which  are  in  cj 
enee  the  lengths  and  ptwitk^f 
of  A  r  (A  being  supposed  Ibe 
centre  of  the  wheel )  and  B  c.  u>* 
levers  by  which  they  art,  are  di- 
stantly changing ;  and  in  order, 
therefore,  that  the  force  of  the  one  tooth  upon  the  other 
may  be  constant,  it  is  necessary  that  the  line  drawn  per- 
pendicular to  the  surfaces  of  both  teeth .  at  the  point  of  cos- 
tact  r,  always  intersect  the  line  A  B  of  the  centres  in  (be 
same  point.  There  arc  many  different  curves  according  w 
which  the  teeth  might  be  formed  so  as  to  answer  this  eru- 
dition ;  but  that  which  has  been  most  generally  adopted, 
and  which  appears  the  most  convenient,  is  the 
generated  by  the  revolution  of  a  circle  whose 
equal  to  hall  the  radius  of  the  pinion  on  the 
of  a  circle  equal  to  the  wheel.  This  was  first 
by  Rocmer.  the  celebrated  Danish 
of  the  circle  was  proposed. 
See  Tkkth  or  Whuu. 
the  teeth  are  constructed  according  to  ifae 
theoretical  rules,  the  action  is  not  only  uniform,  lut 
there  is  little  friction  ;  for  the  teeth  roll  on  one  another, 
and  neither  slide  nor  rub.  But  as  It  is  hnposubte  to 
attain  perfi-f  t  accuracy  in  practice,  the  surfaces  of  thr 
teeth  will  always  present  some  taemialitiea,  and  there 
will  consequently  be  some  friction.  In  order,  therefore, 
to  equalize  the  wear,  it  Is  necessary  that  every  leaf  of  tee 
pinion  should  work  In  succession  through  every  tooth  of 
the  wheel,  and  not  always  through  the  same  set  of  teetfc  ; 
and  hence  the  number  of  teeth  in  a  wheel  and  la  s 
pinion  which  work  Into  each  other  should  be  prime  to 
une  another.  This  precaution  is  more  especially  ne- 
cessary In  mill  work,  and  where  considerable  f  rce  » 
used  (  Willi*'*  Principles  of  Mechanism  ;  Ihtchtmau  •.-« 
MM  Work,  by  Kennle;  Lardner't  Mechanics.  Co*.  <> 
clop.;  Gregory's  Mechanic*,  &,c.) 
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WHELPS. 

WHELPS.  Short  upright  placet  placed  round  the 
sarrel  of  the  capstan,  to  afford  resting  pointi  for  the 

VN  HP/TSTOm'  fS.A  lalcvslatecuntaining  -dlica.  us,  ,1 
or  hone*.   &re  Novtcrnn. 

WHEY.  The  limpid  part  of  milk  which  remain* 
ifter  the  separation  01  the  curd  and  butter :  it  consist* 

hiefly  of  water  holding  between  3  and  4  per  cent,  of 
•ugar  of  milk  In  solution.   See  MiMt. 

WHIGS.  The  well-known  designation  of  a  political 
mrty  in  English  history.  It  was  first  used  in  the  rrign 
»f  Charles  II.     The  term,  which  li  of  Scottish  origin 

vide  infra),  was  first  assumed  as  a  party  name  by  that 
Ktdy  of  politicians  who  were  most  active  in  placing 
rVlHiam  III.  on  the  throne  of  England.  Since  that  time 
t  has  been  borne  by  successive  generations  of  those  who, 
»y  hereditary  inclination,  or  by  education,  or  party  con- 
tention, have  followed  in  the  same  political  line.  Geno- 
ally  speaking,  the  principle*  of  the  Whigs  have  been 
>opular.  and  their  measures,  when  in  power,  tending  to 
nerease  the  democratic  influence  in  the  constitution.  It 

■  <■>  not  I  nt  of  place  to  subjoin  .i  few  ,,\  the  various 

ireounts  of  the  origin  of  the  term  Whig,  now  Incorpo- 


WHITE  LEAD. 


WHI'RLPOOL.    A  vortex,  eddy,  or 
has  a  circular  motion.  Whirlpools 


It  was  Introduced  immediately  after  the  failure  of  Ha. 
nilton's  expedition  into  England,  in  the  rear  1648,  for 
he  rescue  of  Charles  I.  from  the  hands  of  the  Fnglish 
evellen  and  fanatics.  After  Hamilton's  defeat  at  Pres- 
ort, the  Wcstland  Whigs  raited  an  insurrection,  which 
4  thus  alluded  to:  — 

"The  party  appellation  of  jrA/gflfHorei,or,briefly.  JrA/gs, 
lad  its  origin  at  this  period ;  and  the  insurrection  re. 
erred  to  wes  called  the '  Whigamorea'  raid,' or  incursion, 
hat  term  being  the  common  one  for  the  predatory  ex- 
>edttiona  of  the  Borderers.  Thit  nickname  being  still 
>re»er»ed  In  the  vocabulary  of  party,  although  then*  is 
ruly  none  now  existing  that  can  be  in  any  degree 
istirailated  to  the  original  faction,  it  seems  proper  to 
•xplain  how  the  distinction  originated.  Mr.  Laing.  In 
lis  History  (vol.i.  p.  3*1.  2d  ed.  1WM).  Informs  us  that 
the  expedition  was  termed  the  Whlgamoret'  inroad, 
rem  a  word  employed  by  these  western  peasants  in 
Irivlng  horses;  and  the  name  transferred.  In  the  tuc- 
.  to  the  opponents  of  the  court,  it  still  pre- 
cherished  by  the  Whigt  at  the  genuine 
of  the  Covenanting  Scots.'  And  in  a  foot- 
iot»  he  addt, '  According  to  othert  from  whig  or  whey, 
he  cus ternary  food  of  those  peasants.'  " 

Sir  Walter  Scott,  In  bis  Tales  of  a  Grandfather 
Prose  Works,  vol.  xxiv.),  says,  "  This  insurrection  was 
'ailed  the  WhigamoreV  raid,  from  the  words  whig,  whig, 
—  that  It,  get  on,  get  on,  —  which  it  uted  by  the  western 
K*a»ants  in  driving  their  horses ;  a  name  destined  to 
Ktnme  the  distinction  of  a  powerful  party  In  British 
listory." 

In  Daniel  Defoe's  Memoirs  of  the  Ckureh  of  Scotland, 
irinted  1717,  p.  173.,  speaking  of  the  Covenanters,  he 
ay*.  "  This  is  the  first  time  that  the  name  of  a  Whigg 
9UM  used  in  the  world,— I  mean  as  applied  to  a  man  or  to 
i  party  of  men  ;  and  these  were  the  original  primitive 
iVhigg*.  the  name  for  many  years  being  given  to  no 

is  said  to  be  taken  from  a  mixed 


Irmk  the™ 


And  Bishop  Burnet,  who  lived  nearer  to  the  time  In 
vhlch  the  nickname  was  invented,  gives  the  following 
xplanation  of  it  In  the  History  of  his  Own  Times  (p.  26. 
mprrial  ed.  1*37)  :  —  "  The  touth-wctt  counties  of  Scot, 
and  have  seldom  corn  enough  to  serve  them  round  the 
car  ;  and  the  northern  parts  producing  more  than  they 
iced,  those  in  the  west  come  in  the  summer  to  buy  at 
-eith  the  stores  that  come  from  the  north  ;  and  from  a 
vord  whiggam.  used  in  driving  their  horses,  all  that 
Irove  were  called  Whigjjamores,  and,  shorter,  the 
tVhtggs.  Now,  In  that  year,  after  the  news  came  down 
>f  Duke  Hamilton's  defeat,  the  ministers  animated  their 
wople  to  rite  and  march  to  Edinburgh,  and  they  came 
ip  marching  on  the  head  of  their  parishes  with  an  un- 
ward -of  fury,  praying  and  preaching  all  the  way  as  they 
am*.  The  Marquis  of  Argyle  and  his  party  came  and 
j.  they  being  about  six  thousand.  Thit  was 
Whiggamores'  Inroad,  and  ever  after  that  all 
hat  opposed  the  court  came,  in  contempt,  to  be  called 
Ahiggs  ;  and  from  Scotland  the  word  was  brought  into 
aigland.  where  it  it  now  one  of  our  unhappy  termt  of 
listinction." 

WHPNSTONE.   A  species  of  natal t.   See  Geology. 

WHIP.  In  sea  language,  a  rope  passed  through  a 
incle  block  or  pulley. 

WHI'RLING  TABLE.  A  machine  contrived  for 
•(••presenting  several  phenomena  of  centrifugal  force,  by 
living  bodiet  a  rapid  rotation.  Mr.  Bobins  invented  a 
t  hirling  machine  for  the  purpose  of  determining  the  re- 
i stance  of  the  air.  which  is  described  in  the  1st  vol.  of 
its  Tracts  ;  and  alto  in  Mutton's  Tracts,  vol.  iii.,  where 
he  results  of  a  serict  of  experiments  with  it  are  dc- 


where  the 
are  produced  by 

the  meeting  of  currents  which  run  in  different  directions. 
Their  danger  to  navigation  is  well  known,  but  is  perhaps 
not  equal  to  the  dread  which  sailors  entertain  of  them. 
Some  of  the  mott  celebrated  are  the  Eurlput,  near  the 
coast  of  Negropont ;  the  Charybdlt,  in  the  straits  of  Sicily; 
and  the  Maelstrom,  on  the  northern  coast  of  Norway. 
(Murray's  Urography,  Introd.) 

WHI'HLWIND.  A  revolving  column  or  matt  of  air, 
supposed  with  most  probability  to  be  produced  by  the 
meeting  of  two  currents  of  air  blowing  in  opposite  direc- 
tion*, but  ascribed  by  tome  to  electricity.  It  It  analogous 
to  the  whirlpool.  When  the  opposite  currents  have  the 
same  velocity,  the  circulation  will  be  maintained  at 
the  tame  s]tot ;  but  if  the  motion  of  one  of  them  it  more 
rapid  than  that  of  the  other,  it  will  transport  the  whirling 
motion  with  it*  excett  of  celerity,  and  a  progressive  and 


rotatory  motion  are  thus  maintained  at  the 
Whirlwinds  generally  occur  in  summer,  and  are  mott 
violent  In  tropical  countrici,  where  they  frequently  pro- 
duce mott  dettructive  effects.  The  diminution  of  atmo- 
spheric pressure  arising  from  the  centrifugal  force  of  the 
revolving  column  it  thus  computed  by  Protestor  Leslie :  — 
"  If  r  denote  In  feet  the  radius  of  the  extreme  circle  de- 
scribed by  the  whirlwind,  and  /  the  time  of  circumvolution 
in  seconds,  the  elasticity,,  or  pressure  of  the  column  at 
the  verge,  will  suffer  a  diminution  correiponding  to  the 

fraction  *       The  amount  of  this  diminution  over  the 

whole  base  would  be  reduced  to  three  fourths  ;  and  con- 
sequently, h  expressing  the  height  of  the  revolving 

column  of  air,  ^—J  would  represent  the  mean  effect  of 


the  whirlwind  to  have  an 
elevation  of  200  feet,  and'a  radlut  of  SO,  and  to  circulate 
in  3  seconds,  the  diminished  pretture  would  be  equal  to 

the  weight  of  a  column  of  Y&        »„*"  ,  ,040 


•proportion* 
ved  both  by 
ism.  and  by 


16  x  9 

Thl*  example.  assuming  a  celerity  of  tixty-five 
hour,  might  be  reckoned  an  extreme  cate  ;  but  it  would 
occasion  the  mercury  to  link  in  the  I  urometer  more  than 
an  inch,  or  112."  (Asset/.  Brit.,  Meteorology.")  Ste 
Stohm  ;  WiNna. 

Will's  KEY.  (A  corruption  of  the  Gaelic  word  tw- 
quehaugh.)  A  specie!  of  corn  tpirit.  See  Distillation. 

WHPSPEH1NG  DOMES,  or  GALLERIES,  are 
places  in  which  whispers  or  feeble  sounds  are  commu- 
nicated to  a  greater  distance  than  under  any  ordinary  cir- 
cumstances. In  order  to  produce  this  effect,  the  form  of 
the  roof  or  walls  of  the  building  must  be  such  that  sound 
proceeding  from  one  part  is  transmitted  by  reflection  or 
repeated  reflections  to  another.  The  dome  of  St.  Paul't 
church  in  London  furnishes  an  Instance.   See  Soi-no. 

W  HITE.  In  Painting,  a  negative  colour  (if  such  de- 
finition may  bo  allowed),  whose  opposite  or  antagonist  it 
black,  which  may  bett  serve  as  its  explanation  ;  because 
black  it  void  of  all  colour,  properly  so  called. 

White.    The  colour  produced  by  the 
of  all  the  prismatic  colours  mixed  In  the  Jame  \ 
as  they  exist  in  the  solar  rays.    TnU  is  proved 
decomposing  white  light  by  means  of  a  prism, 
recon. pounding  the  primitive  colours  in  due  proportions. 
See  Colour,  Light,  Refraction. 

WHITE  ARSENIC.  Oxide  of  arsenic,  or  artenious 
acid.    .We  Aiutxic. 

WHITE  BAIT.  The  name  of  a  small  and  peculiar 
tpevlet  of  L'tupea ;  confounded,  until  ttudied  by  Mr. 
\  arrel.  with  the  young  of  the  shad  ( Ctupca  aiosa ) .  Tho 
young  fish  of  the  white  bait  (Clupea  alba,  Yarrell)  be- 
gin to  ascend  the  Thames  at  the  beginning  of  April,  and 
continue  in  that  part  of  the  river  where  there  l*  a  mixture 
of  salt  with  fresh  water  until  September,  when  young  fish 
of  the  year  four  or  five  inches  long  are  not  uncommon, 
though  accompanied  by  others  of  smaller  size  ;  but  the 
parent  fish  are  believed  not  to  atcend  beyond  the  estuary. 
The  young  of  the  shad  are  not  two  inches  and  a  half 
long  till  November,  when  the  white  bait  seaton  is  over  ; 
and  they  are  distinguished  by  a  spotted  appearance 
behind  the  edge  of  the  upper  part  of  the  operculum, 
which  the  white  bait  never  exhibits.  Mr.  Yarrel  tug- 
that  if  a  net  tulhcicntly  tmall  In  the  mesh  were 
the  white  bait  might  be  taken  in  other  river*  beside* 
the  Thame* ;  but  he  states  that  the  Hainble,  which  runs 
Into  the  Southampton  Water,  Is  the  only  other  river  from 
%hich  he  ha*  received  this  justly  estimated  fish. 

WHITE  COPPER.  An  allov  used  by  the  Chinese, 
and  called  by  them  Packfongor  Pakfotig;  it  Is  composed, 
according  to  the  analysis  of  Dr.  Fife,  of  4<i*4  parts  of 
copper,  its* 4  of  sine,  31  6  of  nickel,  and  2*6  of  iron. 
(Jermnn  siti*er  it  a  modification  of  thit  alloy. 

WHITE  EAGLE,  ORDER  OF  THE.    An  order  of 
knighthood  in  Poland,  in*tuutcd  by  Uladitlaus  V.  lr 
132A;  revived  by  Frederic  Augustus  I.  in  17**5. 
WHITE  LEAD.  Carbonate  of  lead.  ScvLiaD.  Th» 
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WHITE  LEG. 


important  compound,  of  which  from  16,000  to  17,000  tons 
are  annually  manufactured  in  England.  1*  chiefly  u*ed  at 
the  baata  of  white  nil  paint ;  it  U  alto  employed  to  a  small 
extent  In  the  manufacture  of  cements,  it  is  chiefly  made 
in  two  ways :  either  by  precipitation,  as  when  carbonic 
acid  or  a  carbonate  is  used  to  decompose  a  soluble  salt, 
or  a  subsalt  of  lead  ;  or  by  exposing  plates  of  cast  lead  to 
the  joint  action  of  the  vapour  of  acetic  acid,  air,  and  car- 
bonic acid :  it  is  by  the  Tatter  process  only  that  the  re- 
sulting carbonate  of  lead  is  obtained  of  that  degree  of 
density  and  opacity,  and  perfect  freedom  from  crystalline 
texture,  which  fits  it  for  paint.  This  last,  commonly 
called  the  Dutch  procru,  was  introduced  into  England 
about  the  year  1780.  It  is  described,  together  with  the 
other  processes,  in  Brand?'*  Manual  qf  Chemistry,  fifth 
ed.  p.  844.  White  lead  is  often  largely  adulterated  with 
sulphate  of  baryta,  which  is  detected  by  insolubility  in 
dilute  nitric  acid,  whereas  pure  white  lead  is  entirely 
dissolved  by  it. 

WHITE  LEG.    A  disease  which  generally  occurs  in 
soon  after  delivery,  and  which  has  been  erro- 


ly  supposed  to  arise  from  redundancy  of  milk.  It 
on  with  stiffness  and  pain  of  the  limb,  which  after- 
becomes  tumid  and  tense  from  the  effusion  of 


goes  on  to 
friction,  and  gently 
internal  use  of  mil " 
to  allay  the  febrile 
attend  it.  are  the  principal  points  of  treatment.  Those 
women  who  during  pregnancy  have  suffered  very  much 
from  swellings  of  the  lower  extremities  arc  generally 
most  liable  to  its  attacks. 

WHITE  PRECIPITATE.  The  white  powder  which 
falls  on  adding  ammonia  to  a  solution  of  corrosive  sub- 
limate :  it  is  a  compound  of  peroxide  and  bichloride  of 
mercury  with  ammonia:  it  is  virulently  poisonous,  and 
is  chiefly  used  in  ointments  and  for  killing  vermin. 

WHITE  STONE.  A  granite  abounding  in  white 
felspar. 

WHITE  SWELLING.   A  term  vulgarly  applied  to 

Indolent  tumours  in  scrophulous  habits. 

WHITE  VITRIOL.  The  old  name  of  sulphate  of 
line    See  Zinc. 

WHITEWASH.  A  mixture  of  whiting,  siie.  and 
water,  for  whitening  ceilings,  walls.  Ac. 

WHITFIE'LDIAN  ME'THODISTS.  The  name 
given  to  the  most  numerous  body  of  the  Methodists  after 
the  Weslejans;  so  called  from  Whitfield,  whose  early 
connection  with  the  Methodists  will  be  found  noticed 
under  that  term.  Soon  after  the  return  of  Mr. Whitfield 
from  America  in  1741,  he  withdrew  connection  with 
Wesley  on  account  of  relicious  tenets  ;  the  former  hold- 
ing the  high  doctrine  of  Calvinism,  and  differing  from 
the  latter  chiefly  on  the  subjects  of  election  and  general 
redemption.  But  though  they  differed  in  sentiments, 
these  good  men  lived  and  died  united  in  heart.  Whitfield 
devoted  his  life  to  itinerant  preaching,  and  was,  if  pos- 
sible, more  popular  as  an  energetic  and  eloquent  pulpit 
orator  than  his  former  coadjutor.  He  did  not  confine 
his  labours  to  Great  Britain  and  Ireland,  but  visited 
North  America  no  fewer  than  seven  different  times ;  and 
died  there  at  Boston,  in  1770.  in  the  fifty-sixth  year  of  his 
age.  But  he  can  scarcely  be  said  to  be  the  founder  of 
his  chief  object  was  itinerating.    At  several 


called  them ;  but  these  he  invariably  left  to  the  care  of 
any  orthodox  clergyman,  whether  in  the  establishment 
or  among  the  dissenters,  who  was  prepared  to  occupy 
them.  Mnce  his  death  the  members  of  these  congrega- 
tions have  been  nominally,  but  only  nominally,  classed 
together  as  a  distinct  body,  under  the  title  of  the  Taber- 
nacle Connection.  They  are  not  governed  by  a  general 
conference,  nor  is  their  cause  supported  by  a  common 
stock  j  but  each  congregation  is  virtually  independent  in 
itself,  and  provides  for  its  own  expenses.  The  lay- 
preachers  are  few,  most  of  their  ministers  being  or- 
dained among  themselves ;  but,  like  the  Wesleyans,  they 
have  a  periodical  change  of  pastors.  {Dr.  (Jiiitet's  Life  of 


W Among  the  most 
Selina,  Countess  of 


xealous  of  Whitfield's  followers  was 
Huntingdon,  in  whose  family  he  had 
at  one  time  officiated  as  chaplain.     She  devoted  her 


from  that  source  deficient,  she  founded  a  college  at  Tre- 
vecca.  in  South  Wales,  for  the  education  of  pious  young 
men  for  the  ministry.  She  thus  became  the  foundress! 
of  a  distinct  sect,  under  the  name  of  Lady  Huntingdon's 
Connection.  The  college  has,  since  her  death,  which 
took  place  in  1791,  been  transferred  to  Chesbunt,  in 
Hertfordshire.  In  her  chapels,  about  sixty  in  number, 
the  service  Is  performed  according  to  the  ritual  of  the 
church  of  England.    (Dr.  :/  •     •  •  of  the  Church, 

vol.lti.;  Adam's  Religious  World,  vol.  lit.  I4C-S6.) 

Another  sect  of  Methodists,  whose  name  is  frequently 
(bund  in  connection  with  that  of  Whitfield,  are  the  Welsh 


WILL. 

Calvintstie  Methodists.    This  body,  which, 
rounded  by  Whitfield,  received  much 
support  from  him  in  its  earlier  stage*,  had  a 
early  as  1735.  but  was  not  finally  organised 
founder  was  Mr.  Howell  Harris  of  Trevecc 
of  the  operations  of  this  sect  Is  chiefly  Wales  ;  arid  tar- 
is  scarcely  a  village  in  the  princlpsUlty  in  wet**  eat  , 

at  the  Cod  tr.» 


chapels  is  not  to  be 
WHI'flNG.  The 


(\fert,mgus  vulgaris,  Cuv.).  and  the  tvpe  x  su> :■$><£ 
distinguished  from  the  true  cod 


y  :*• 

a 


by  the 

barbules  at  the  chin.    It  is  esteemed  for 
its  flavour  and  its  easiness  of  digestion. 

Wiiitimo.      Chalk  carefully   cleared    of  all  star-' 
matter,  ground,  levigated,  and  made  up  into  sataJ 
long  cakes.    As  it  is  often  used  as  a  polishing  assure 
it  should  be  very  carefully  freed  from  ail  particles  of  fcx 
or  sand. 

WHI'TLOW.  (Sax.)  A  painful  inflammation,  leti^  . 
to  suppuration,  at  the  ends  of  the  fmpvrt. 

Wlll'TSUNDAY.  in  the  Calendar,  is  the  srveeo 
Sunday,  or  49th  day  after  Easter, 
sponds  with  Pentecost.    This  Sunday  was 
church  Duntinica  Alba,  White  " 
in  Albis,  the  Sunday  In 
it  having  been  ' 


rived  from  the  Saxon  "utaa,"  octave,  the  . 
Easter,  (l/amon  t' Estrange.  Sec  RtddWs  Ctmsthem  jti 
ttquitiet.) 

Wl'CKLlFFITES.  In  Ecclesiastical  Hi  story .tt*  fol- 
lowers of  the  reformer  Wickliff,  who  are  better  la**? 
by  their  popular  name  of  Lollards  (which  teei.  Ts- 
mernory  ana  opinions  of  Wickliff  were  stAesnaly  con- 
demned by  the  council  of  Constance  in  1415.  His  !*o-» 
were  dug  up  and  publicly  burned  in  142H,  an  event  tod\ 
commemorated  in  one  of  the  sonnets  of  Wordsworta- 

WILL,  or  TESTAMENT,  is.  in  Law.  the  legal  De- 
claration of  a  man's  intentions  as  to  what  be  wills  u  > 
performed  after  his  death.  In  strictness  of  language  rfi» 
terra  viU  is  limited  to  land  ;  testament,  to 
estate. 

Wills,  according  to  the  law  up  to  a 
either  nuncupative  or  written.    A  I 
not^  revoke  one  that  is  written  ;  it 

must  have  been  made  in  the  last  sickness  of  the  i 
and  at  his  house ;  and  was  subject  to  various  other  rastrx- 
tions.  A  written  will  to  dispose  of  personal  pro  pert;  vu 
good,  if  sufficient  proof  could  be  obtained  of  the  wnbaf 
of  the  testator,  even  without  his  signature  or  the  starv- 
ation of  any  witnesses.  A  will  of  read  property  ac^ 
by  29  C.  2.  c.3..  be  in  writing,  signed  by  the  tcstat-r. 
or  by  some  other  per  loo  in  his  presence,  and  by  La 
express  direction ;  and  witnessed  or  subscribed,  to  tar 
presence  of  the  testator,  by  three  or  four  credible  as- 
nesses.  This  state  of  the  law  gave  rise  to  constdmiw 
inconvenience.  Much  litigation  was  occasioned  by 
uncertainty  as  to  what  was,  or  was  not,  a  paper  aufikvut 
to  convey  personal  property  as  a  will :  much  fraud  was 
supposed  to  have  been  caused  by  the  facility  with  vt«a 
such  testaments  might  be  forged,  or 
tained ;  w  hile,  on  the  other  hand, 
the  publicity  of  wills  of  real  | 

induced  the  legislature  to 

1  Vict.  c.26.  (in  1*37).  by  which  the  making  of  wills  ti 
now  regulated.  All  wills  (except  those  ot  seamm  ss» 
soldiers  on  service),  whether  of  real  or  personal  prvpcr.t, 
must  be  in  writing,  and  signed  at  the  foot  by  the  testate 
or  some  other  person  in  his  presence  and  by  his  direcno* ; 
and  such  signature  must  be  made  and  acknowledged 
the  testator  in  the  presence  of  two  or  more  witnesses 
present  at  the  same  time  ;  and  such  witnesses  must  atte>i 
and  subscribe  the  will  in  the  presence  of  the  testator ; 
but  no  form  of  attestation  is  necessary.  All  appointor! .u 
by  will,  whatever  formalities  may  have  been  required  t<r 
the  creator  of  the  power,  must  now  be  made  a  exordia*  t  > 
the  prorlsions  of  this  statute,  and  require  no  fu 

The  same  statute  enacts  that  no  will  of  a  i 
be  valid.  All  devises  and  gifts  by  will  to  an 
witness  are  void.  To  put  an  < 
which  had  arisen  respecting  the  revocation  of  wills,  k  u 
provided  that  they  shall  be  revoked  only  by  the  narrate 
of  the  party,  or  by  another  will  duly  executed,  or  sons* 
writing  declaring  an  intention  to  revoke,  and  executed 
with  similar  formalities,  or  by  burning,  tearing,  or  other- 
wise  destroying,  with  intention  to  revoke.  All  wills  bow 
speak  from  the  death  of  the  testator,  unless  they  • 
on  the  face  a  contrary  Intention,  that  Is,  tbey  act  upoo 
the  property  which  he  possesses  at  his  death.  And  va- 
rious important  alterations  are  Introduced  in  tbee&ct 
of  the  ordinary  language  used  in  devises  and  bequests. 

A  married  woman  cannot  make  a  will  of 

sonalty. 
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WILLOW. 

A  disposition  by  will  of  real  property  is  termed  a  devise; 
personal  property,  a  bequest  or  legacy.   See  Davua, 

mri'TOR. 

Wl'LLOW.  SeeS\Lix. 

WINCH.  In  Mechanics,  a  bent  handle  or  rectangular 
rcr,  for  turning  a  wheel,  grindstone,  &c.  The  term 
nek  Is  also  popularly  applied  to  the  windlass.  See 

INDtAU. 

WIND.    See  Wind*. 

WINDAGE  OF  A  GUN.  The  difference  between  the 
3f  the  bore  of  a  gun  and  the  diameter  of  the  ball, 
it  was  usual  in  the  English  serrlce  to  allow  a 
ry  considerable  windage,  l-Wth  of  the  diameter  of  the 
»rc  ;  but  it  has  been  found  that  the  shot  will  go  much 


a  large  ^cylindrical  piece  of 


f  the  wind  ; 


*,  aud  that  a  smaller  quantity  of  powder  is  required, 
hen  the  above  allowance  is  considerably  diminished. 
luttori*  Tracts,  vols.  ii.  iii.)  See  Gdnnbry. 
WIND  GAGE.  An  instrument  for  measuring  the  | 
rce  or  velocity  of  the  wind.  Set  Anemometer. 
WI'NDLASS.  A  machine  used  for  many  common  pur. 
>ses.  It  is  a  particular  modification  of  the  wheel  and 
tie,  the  power  being  applied  by  means  of  a  rectangular 
arm  B  C  of  the  winch  represents 
the  radius  of  the  wheel ;  and 
the  power  is  applied  to  C  D  at 
right  ancles  to  D  C  The 
windlass  Is  frequently  used  in 
merchant  ships  or  small  trad- 
lag  vessels  instead  of  a  cap- 
stan for  heaving  the  anchors, 
Ac.  In  this  case  it  consists  of 


WINDMILL. 

the  sail.  Euler  has  given  a  theorem  which  determines 
the  law  of  variation.  Let  a  be  the  velocity  of  the  wind, 
and  b  the  velocity  of  any  given  part  of  the  sail  ;  then 
the  action  of  the  wind  upon  that  part  of  the  sail  will 
be  a  maximum  when  the  tangent  of  its  inclination  to 
the  axis,  or  the  cotangent  of  the  angle  of  weather,  = 

V  3  -f  I  j  -  1  +  — .   Suppose  that  at  a  given  part  of 

the  sail  the  velocity  of  the  sail  is  equal  to  the  velocity  of 
the  wind,  we  have  then  a-*;  and  the  formula  becomes 

•/fJJ  +  I  =  3661  as  tangent  of  H°  19*.  which  gives 
16°  41'  for  the  angle  of  weather. 

This  subject  was  investigated  experimentally  by  Smca- 
ton  {Philosophical  Trans,  vol.  11.),  who  found  that  the 
common  practice  of  inclining  the  sails  from  72°  to  7  r> J 
to  the  axis  is  much  more  efficacious  than  the  angle  as- 
signed by  Parent,  the  effect  being  as  45  to  31.  When 
the  sails  were  weathered  in  the  Dutch  manner,  or  with 
their  surface  concave  to  the  wind,  and  the  angle  of  in- 
clination greater  towards  the  extremities,  the  effect  was 
greater  than  when  weathered  either  in  the  common  way 
or  according  to  Euler's  theorem.  But  the  effect  was 
greatest  of  all  when  they  were  en- 
larged at  their  extremities,  and  had 
the  form  cdj  e.  represented  In  the 


in  a  horizontal 
position,  and  supported  at  its 
two  ends  by  two  pieces  of 
ood  called  knight-heads  placed  on  opposite  sides  of  the 
eck  near  the  foremast.  This  axle  is  pierced  with  holes 
irected  towards  the  centre,  in  which  long  levers  are  ln- 
rti-d,  called  handspikes.  It  is  furnished  with  strong 
auls  to  prevent  it  from  turning  backwards  when  the 
ressure  on  the  handspikes  Is  intermitted. 
WI'NDMILL.  In  Mechanics,  a  mill  which  receives 
s  motion  from  the  impulse  of  the  wind.  The  general 
ppoarance  of  the  windmill  is  familiar  to  every  one.  The 
ui tiling  containing  the  machinery  is  usually  circular. 
To  the  extremity  of  the  principal  axis,  Or  wind-shaft,  are 
tt ached  rectangular  frames  (generally  five),  on  which 
loth  is  usually  stretched  to  form  the  sails.  The  surfaces 
f  the  sails  are  not  perpendicular  to  the  axis,  but  inclined 
t  it  at  a  certain  angle,  about  72°  at  the  extremities  nearest 
he  axle,  and  83°  at  the  farther  extremities  ;  so  that  their 
is  in  some  degree  twisted,  and  different  from  a  plane 
Suppose  the  axis  to  be  placed  in  the  direction 
id  ;  the  wind  will  then  strike  the  sails  obliquely, 
jtce  may  therefore  be  resolved  Into  two  parts, 
ne  of  which,  acting  in  the  direction  peri^ndicular  to 
ne  axis,  gives  a  motion  of  rotation  to  the  sails,  and  con- 
equently  to  the  wind-shaft,  from  which  it  is  commu- 
icated  to  the  machinery.  The  wind-shaft  is  Inclined  to 
ne  horizon  in  an  angle  of  from  8°  to  15°,  principally  with 
view  to  allow  room  for  the  action  of  the  wind  at  the 
iwer  part,  where  it  would  be  weakened  if  the  sails  came 
yo  nearly  in  contact  with  the  building. 

As  the  direction  of  the  wind  Is  constantly  changing, 
r>me  apparatus  is  required  for  bringing  the  axle  and 
ails  into  their  proper  position .  This  is  sometimes  effected 
y  supporting  the  machinery  on  a  strong  vertical  axis, 
tic  pivot  of  which  moves  in  a  socket  firmly  fixed  in  the 
round ;  so  that  the  whole  structure  may  be  turned  round 
y  a  lever.  But  it  Is  now  usual  to  construct  the  building 
.ith  a  moveable  roof,  w  hich  revolves  upon  friction  rol- 
>rs  ;  and  the  shaft  being  fixed  in  the  roof  is  brought 
mind  along  with  it.  The  roof  Is  brought  into  the  re- 
uired  position  by  means  of  a  small  vane  wheel  furnished 
ith  wind  sails,  which  turns  round  when  the  wind  strikes 
n  either  side  of  It.  and  drives  a  pinion  which  works  into 
t>e  teeth  of  a  large  crown  wheel  connected  with  and 
unding  the  moveable  roof. 

Form  and  Position  o^the  Sails .  —  From  l-  h« 

■fleet  ifCltheawind  on^th?  saFbT ^produced 
rben  their  inclination  to  the  axis  of  rotation  is  about 
4}  degrees  j  or  when  the  angle  of  weather,  that  is  to  say, 
be  angle  formed  by  the  plane  of  the  sail  and  the  plane 
fits  revolution.  Is  3f>\  degrees.  But  this  result,  being 
btained  from  considering  the  effect  of  the  wind  on  the 
ails  when  at  rest,  does  not  agree  with  that  which  is  found 
j  experiment.  In  fact,  as  the  velocity  of  the  sail  tends 
9  withdraw  it  from  the  action  of  the  wind,  it  is  necessary 

0  counteract  the  diminution  of  force  by  diminishing  the 
ngle  of  weather,  or  to  bring  the  sail  into  such  a  po- 
itioti  that  the  wind  strikes  its  surface  more  directly ; 
od  since  the  velocity  of  the  different  parts  .of  the  sail 

1  in  proportion  to  their  distance  from  the  axis.  It  follows 
bat  in  order  to  produce  the  greatest  effect  every  ele- 
icntary  portion  of  it  ought  to  nave  a  different  angle  of 

r*  


at  the  different 
lowing  table  :  — 


figure :  so  that  c  d  was 
third  of  the  radius  A  B,  and  c  B  to 
B  d  as  5  to  3.  If  the  sails  bo  farther 
enlarged,  the  effect  is  not  increased 
in  proportion  to  the  surface ;  and  be- 
side*, when  the  quantity  of  cloth  is 
great  the  machine  is  much  exposed 
to  injury  from  sudden  squalls.  In 
Smeatou's  experiments  the  angle  of 
weather  varied  with  the  distance  from 
the  axis ;  and  it  appeared  from  several 
trials  that  the  most  efficacious  angles 
t*  of  the  sail  were  those  In  the  M- 


Parts  at  A  B,  which  is 
di«kkU  Into  Six  cqu.) 
Pans. 

usti 

1 
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71 

19 

3 
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If  the  radius  A  B  of  the  sail  be  30  feet,  then  the  sail 
will  commence  at  1  -6th  of  A  B,or  5  feet  from  the  axis, 
where  the  angle  of  Inclination  will  be  73°.  At  10  feet 
from  the  axis,  the  angle  will  be  71°  ;  and  so  on,  as  in  the 
table. 

Qf  the  Meet  of  Windmill  SaiU.-The  following  maxims 
relative  to  the  effect  of  the  sails  were  deduced  by  Smcaton 
from  his  experiments:  — 

1 .  The  velocity  of  windmill  sails,  whether  loaded  or 
unloaded,  so  as  to  produce  a  maximum  effect,  is  nearly 
as  the  velocity  of  the  wind,  their  shape  and  position  being 
the  same.  2.  'Oie  load  at  the  maximum  is  nearly,  but 
somewhat  less,  as  the  square  of  the  velocity  of  the 
wind,  the  shape  and  position  of  the  sails  being  the  same. 
3.  The  effects  of  the  same  sails  at  a  maximum  are  nearly, 
but  somewhat  less,  as  the  cubes  of  the  velocity  of  the 
wind.  4.  The  load  of  the  same  sails  at  the  maximum 
U  nearly  as  the  squares,  and  their  effects  as  the  cubes  of 
their  number  of  turns  in  a  given  time.  5.  When  the 
sails  are  loaded  so  as  to  produce  a  maximum  effect  at  a 
given  velocity,  and  the  velocity  of  the  wind  Increases,  the 
load  continuing  the  same,  then  the  increase  of  effect, 
when  the  increase  of  the  velocity  of  the  wind  is  small 
will  be  nearly  as  the  square  of  those  velocities  ;  w  ben 
the  velocity  of  the  wind  Is  doubled,  the  effect  is  i 
10  to  27,.  When  the  velocities  compare 
double  of  that  where  the  given  load  prodi 

early  in  tl 

velocity  of  the* 
given  time  w  111  be 
cally  as  the  radius  or  length  of  the  sail.  7.  The  I 
maximum  that  sails  of  a  similar  figure  and  position  will 
overcome  at  a  given  distance  from  the  centre  of  motion 
will  be  as  the  cube  of  the  radius.  8.  The  effects  of  sails 
of  similar  figure  and  position  are  as  the  square  of  the 
radius.  9.  The  velocity  of  the  extremities  of  Dutch  sails, 
as  well  as  of  the  enlarged  sails  in  all  their  usual  positions, 
when  unloaded,  or  even  loaded  to  a  maximum,  is  con- 
siderably quicker  than  the  velocity  of  the  wind. 

Horizontal  Windmills. — Windmills  are  sometimes  con- 
structed in  such  a  manner  that  the  planes  of  the  sails  in- 
tersect each  other  in  the  wind-shaft,  in  which  case  they  are 
called  hortztmtal  windmills  i  because  the  wind-shaft  being 
usually  vertical,  the  sails  have  a  horlsontal  motion.  The 
wind-shaft,  however,  might  be  placed  with  equal  advau- 


the  velocity  of  the  wind.    r,.  |n  »: 
and  figures  arc  similar  and  the 
same,  the  number  of  turns  in  a  gl< 


at  a 
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WINDOW. 


In  this 
ABU  the 
arbor,  which  nv 
pi voii.  Cross  bar •  are 
fixed  in  this  arbor,  which 
carry  the  frame*  CDEF 
and  G  11  I  K.  The  sails 
C  E  and  G  I  are  stretched 
on  these  frames,  and  are 
carried  round  the  axis  A  B 
by  the  perpendicular  im- 
pulse of  the  wind  ;  and  a 
toothed  wheel  fixed  upon 
the  arbor  sires  motion  to 
the  machinery.  Two  salts 
only  are  represented  in  this  figure,  but  there  are  always 
other  two  at  right  angles  to  these.  When  the  wind 
Impels  the  two  sails  C  E  and  G  1  equally,  it  is  obvious 
that  no  motion  can  ensue.  In  order,  then,  that  motion 
may  »>e  communicated  to  the  machine,  the  impulse  of 
the  wind  on  the  returning  sail  must  be  removed  by 
screening  it  from  the  wind,  or  at  least  diminished  by 
making  it  present  a  less  surface  when  returning  against 
the  wind.  The  first  of  these  methods  is  said  to  be  prac- 
tised in  Tartary,  and  some  provinces  in  Spain  ;  it  is 
the  simplest,  and  probably  the  best.  The  other  method 
requires  the  sail  to  he  formed  of  several  flaps  move- 
able on  hinges,  and  so  adjusted  that  on  one  side  of  the 
axis  they  present  their  surfaces  to  the  wind,  and  when 
returning  on  the  other  only  their  edges.  Other  contriv- 
ances have  been  proposed ;  but  horizontal  windmills 
are  greatly  Inferior,  In  point  of  effect,  to  those  which  hare 
vertical  sails,  and  are  accordingly  seldom  met  with. 

On  account  of  the  irregularity  of  the  moving  force,  and 
the  interruption  from  calm  weather,  machines  impelled 
by  the  wind  can  only  be  used  advantageously  for  pur- 
poses which  are  not  urgent,  and  where  regularity  it  not 
Indispensable.  The  chief  purposes  to  which  they  are 
applied  are  grinding  corn,  expressing  oil  from  seeds, 
bruising  oak  bark  for  tanning,  sawing  wood,  raising 
water,  Ac.  Windmills  were  brought  into  Europe  from 
the  East  about  the  time  of  the  Crusades.  {  Phil.  Trans. 
vol.  li.  ;  Smrattm't ^Misc^llattrotis  Papers  ;  Ferguson's 

In  Architecture, 

an  aperture  In  a  wall  for  the  admission  of  light  and  air 
to  the  interior.  In  distributing  windows  so  that  there 
be  had  a  sufficiency  of  light,  it  Is  usual  to  make  the  piers 
or  intervals  between  them  never  leas  than  the  width  of 
the  window,  and  never  more  than  two  widths  of  the 
tame  Where  it  is  required  to  ascertain  the  total  area 
of  light  necessary  for  a  room,  the  following  empirical 
rule  is  frequently  used  :  —  Multiply  together  the  length, 
breadth,  and  height,  and  extract  the  square  root  of  the 
product,  which  will  be  the  area  of  light  required. 

WINDS.  Currents  In  the  atmosphere,  conveying  the 
air,  m  ith  more  or  less  velocity,  from  one  part  to  another. 
Notwithstanding  ail  that  has  been  written  on  the  subject 
of  the  winds,  their  theory  is  still  involved  in  considerable 
obscurity.  The  subject  Is  exceedingly  complicated ;  and 
no  attempt  that  has  yet  been  made  to  derive  a  general  law 
from  the  observations  has  been  attended  with  much  i 
Nevertheless  we  can  discern,  clearly  enough, 
prevailing  causes  of  the  disturbances  which 
tantly  taking  place  in  the  equilibrium  of  the  elastic 
fluid  which  envelopes  the  earth,  though  their  influence  is 
modified,  and  sometimes  altogether  concealed,  by  disturb- 
ing causes,  the  effects  of  which  wc  have  no  means  of 
adequately  appreciating. 

The  princljwl  cause  of  wind  may  be  ascribed  to  the 
unequal  and  variable  distribution  of  heat  through  the 
atmosphere,  the  temperature  of  which  is  mainly  deter- 
mined by  that  of  the  surface  of  the  earth.  The  distribu- 
tion of  heat  at  the  surface  Is  determined  by  the  manner 
in  which  it  is  received  from  the  sun,  and  radiated  from 
the  earth  to  the  celestial  spaces.  If  we  consider  the 
whole  earth,  or  the  state  of  any  given  portion  of  it 
through  a  long  series  of  time,  the  quantity  of  heat  re- 
ceived from  the  sun  and  the  quantity  lost  by  radiation 
exactly  balance  each  other,  and  the  mean  temperature 
remains  an  invariable  quantity.  But,  on  considering 
any  particular  portion  of  the  earth,  it  is  easy  to  see  that 
though  a  balance  is  effected  in  the  long  run  between  the 
heat  received  and  parted  with,  the  two  quantities  are 
never  precisely  equal  at  the  same  time,  or  only  so  for 
very  short  Intervals,  the  one  alternately  exceeding  and 
falling  short  of  the  other.  The  radiation  goes  on  con- 
tinually, though  not  uniformly ;  but  the  supply  of  heat 
from  the  sun,  on  a  given  surface.  Is  interrupted  entirely 
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small  depth,  scarcely  exceeding,  perhaps,  an  inch  T 
heat  is  therefore  accumulated  at  the  turlwr,  th*  t*- 
perature  of  which  is  rapidly  increased  when  the  W 
received  exceeds  that  which  is  radiated  away,  mi  I 
rapidly  cooled  in  the  reverse  circumstance.  Is 
however,  the  calorific  rays  penetrate  to  a  ccasidr'iv 
depth,  twenty  or  thirty  feet.    If  we  a  appose  a  testta  jw 
of  the  incident  light  to  be  intercepted  by  a  stratur  e 
water  one  foot  in  thickness,  while  it  Is  totally  err 
cepted  by  1*2  inch  of  dry  land,  it  would  follow  that 
sun's  rays  communicate  every  day  a  hundred  than  ter 
heat  to  the  surface  of  a  body  of  water  than  to  iz  *?ao 
expanse  of  level  ground.   Now  the  effect  of  the  tw>?  kt- 
faees  in  beating  the  superincumbent  atmosphere  mi  t* 
in  proportion  to  their  respective  temperatures;  b&:  s  a* 
present  instance  the  general  conclusion  is  sednM  -~ 
two  circumstances.    In  the  first  place,  a  poetise  «f  a* 
solar  light,  perhaps  a  fiftieth  of  the  whole,  is 
in  its  passage  through  the 
into  heat)  and  it  is  obvious  that  the 
ture  caused  by  this  portion  is 
of  the  surface.    In  the  secoo 
the  light  which  falls  upon  wab 
face  into  the  atmosphere,  and  converted  into  heat.  Ot  * 
whole,  it  may  be  concluded  that  the  change  of  teav 
ture  in  the  air  caused  by  the  succession  of  day  and  .->v*  - 
about  thirty  times  less  over  water  than  over  land  ttW- 
if  the  whole  surface  of  the  globe  had  been  covewd  b;  r* 
ocean,  the  effect  of  the  alternation  of  day  and  ntrv 
producing  atmospheric  currents  would  have  been  «Tr 
sensible.   Hence,  also,  over  a  great  part  of  the  s*rl»' 
of  the  ocean,  the  winds  arc  reducible  to  fixed  and  *■'-•« 
minate  laws  ;  while  on  continents,  and  also  on  the  ocm 
In  high  latitudes,  the  order  and  period*  uf  their  > 
currence  are  irregular  and  anomalous. 

Besides  the  effects  arising  from  the  disturbance  es  » 
equilibrium  of  temperature,  we  have  also  to  consider  Cj 
mechanical  effect  of  the  earth's  rotation  about  :ti  ai> 

be  at  mc 


If  the  earth  were  a  sphere  of  uniform  temp* 
at  rest  in  space,  the  atmosphere  would  also 
its  height  would  be  co 
earth's  surface,  and  its 


of  the 


les  every  wl 
motionless 


But  if  the 


altitudes  every  where  the  same 

equal  ate 

point,  were  greatest  at  the  equator,  and  decrea*^ 


sphere,  instead  of  being  equal 


wards  the  poles,  though  the  pressure  on  every  pais:  < 
the  surface  would  still  continue  the  same,  the  albtudr*' 
the  atmospheric  column  would  become  greatest  si  tt* 
equator,  and  consequently  its  specific  gravity  l-**s  t±yr 
than  at  the  poles.  The  heavier  fluid  at  the  pnjej  *«i 
then,  by  virtue  of  Its  greater  weight,  pass  beo*a£h  c-. 
displace  the  lighter,  and  a  current  be  established  b  t> 
lower  part  of  the  atmosphere  from  the  poles  t  rw«p*»  sk 
equator.  In  the  higher  regions  of  the  atmo#pfcer?  *» 
effect  would  be  reversed.  The  lower  stratum  of  »'  * 
the  equatorial  regions  being  heated  by  its  contact  ws: 
the  earth,  becomes  rarified  and  ascend*,  and  thus  pro- 
duces an  accumulation,  and  causes  a  counter  carree  - 
the  higher  regions  from  the  equator  towards  fix-  \<a 
The  height  at  which  this  change  in  the  direct**  d  tk* 
motion  takes  place  under  certain  ci 
computed.  Professor  Danlell  ( 
computes  that  the  lower  curren 
equator,  extends  to  the  height  of  2| 
in  velocity  from  the  surface  upwards. 

If  we  now  suppose  the  sphere  to 
polar  axis,  an  apparent  modification 
the  directions  of  the  currents.  The  lower  current 
coming  from  a  zone  where  the  velocity  of  rotation  »>  W< 
than  that  of  the  parallel  at  which  it  arrives,  will  apprv 
to  be  affected  with  a  motion  contrary  to  th*t  of  'h* 
diurnal  rotation  ;  while  the  upper  current,  flowtnf  tr*? 
the  equator  to  the  poles,  would  be  apparently  aSectrd  c 
an  opposite  manner.  On  this  theory  it  is  usual  to  ex- 
plain the  trade  tpmds,  which  prevail  within  and  to  s 
considerable  distance  beyond  the  tropics  in  both  bea* 
spheres.  These  easterly  currents,  however,  receive  im- 
portant modifications,  both  as  to  their  direction  sad  tar 
distance  to  which  they  extend  from  the  equator  c? 
either  side,  from  the  annual  variations  of  the  sun  t  d* 
clination  and  the  configuration  of  the  land.  T 
in  the  open  ocean,  in  the  Atlantic  and  Pacific, 
the  latitudes  of  30^  N .  and  27°  S.  On  en! 
either  side,  the  deviation  arising  from 

is  greatest  ; 


revolve  abnot  *< 
will  take  place  «s 


while  the  sun  is  below  the  horlxon,  and  during  the  day 
varies  with  the  sun's  altitude.  It  varies  also  at  the 
different  seasons  of  the  year,  in  consequence  of  the  un- 
equal lengths  of  the  days  and  nights,  and  the  greater  or 
less  obliquity  with  which  the  rays  strike  against  the  sur- 
face. 

But  the  effect  of  the  solar  rays  depends  not  only  on 
the  obliquity  with  which  they  fall  upon  the  surface,  but 

mo 


In  the  immediate  vicinity  or  this  tone,  the  wind  b 
due  N.  on  the  northern  side  of  the  equator,  and 
due  S.  on  the  southern  side.   Ste  Tmaus  Wimds- 

In  the  Indian  Ocean  the  trade  winds  receive  a  carious 
modification  from  the  position  of  the  surrounding  lv»c 
and  the  effect  of  the  solar  heat  on  it.   Daring  one  ball 
of  the  year,  from  November  to  April,  the  winds  blow  in 
the  ordinary  direction  of  the  trades,  that  is  t««  say.  f.-oej 
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the  diroctly  opposite  direction.  Those  periodical 
stds  are  called  the  Monsoons.  (Sire  Monsoons.)  Be- 
ren  the  equator  and  10°  south  latitude,  north-vest 
mis  prevail  from  October  to  April,  and  south-vest  the 
st  of  the  year.  Iu  other  parts  of  tbe  tropics,  the 
gular  trade  vinds  are  also  modified  by  the  con btru ration 
On  the  coast  of  Guinea  the  wind  almost 
iws  from  the  south-vest,  in  the  opposite 
to  the  trades.  Near  the  Cape  Verd  Islands 
I  variable  winds  are  usually  experienced. 
Between  tbe  parallels  of  30°  and  40°.  in  both  the 
«rth  and  South  Pacific  Oceans,  westerly  winds  blov 
most  constantly,  excepting  only  for  a  short  time  after 
ich  equinox.  In  the  North  Atlantic  Ocean  the  pre- 
sence of  westerly  winds  between  those  parallels  is  less 
•nstant,  in  consequence  of  the  comparative  narrowness 
that  ocean,  and  the  consequent  influence  of  the  oppo- 
Uj  continents ;  they  are  still,  however,  the  prevailing 
inds,  except  in  the  months  of  April  and  October,  w  hen 
uorth-east  wind  is  more  frequent.  In  consequence  of 
ie«e  winds,  the  voyage  from  Europe  to  America  is 
iich  more  tedious  than  the  opposite  one. 
Upon  the  continents  the  diurnal  and  annual  changes 
'  temperature  are  much  more  rapid  and  extensive  than 
rer  tbe  ocean  ;  hence  there  is  little  constancy  in  the  di- 

even  in  equatorial 
lities  are  still 
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ascertained  within  moderate  limits  of  accuracy.  The 
best  method  seems  to  l>o  that  of  deducing  Its  velocity 
from  its  force,  observed  by  means  of  an  anemometer.  In 
vol.  li.  of  the  Philosophical  Transactions  a  table  is  given 
of  the  different  forces  and  velocities  of  vlnds,  dravn  up 
by  Smeaton  from  a  cookiderablc  number  of  facts  and  ex- 


periments. The  follow  log  extract  from  it  will  give  the 
reader  a  general  idea  of  the  velocity  of  the  w  ind  in  dif- 
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Wind. 
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Very  britk . 


Very  high. 

A  Morm. 

A  (fTrai  morm. 

A  hurricane. 

A  violent  hurricane. 


^The  different  manner  in  which  land 
rccted  by  radiation  and  the  direct  heat  of  the  siui  gives 
i»e  to  the  land  and  sea  breezes  which  prevail  on  the 
>.uU,  particularly  in  tropical  countries,  though  they  are 
ot  confined  to  any  particular  latitude,  and  are  per- 
eptiblc  sometimes  as  far  north  as  Norway.  During  the 
ay  the  surface  of  the  land  becomes  more  heated  than 
itat  of  the  adjacent  ocean,  and  the  air  over  the  land, 
i  consequence  of  its  greater  rarefaction,  Is  displaced  by 
he  denser  air  rushing  from  the  sea.  Hence  a  current,  or 
ra  breeze,  beginning  at  some  hour  in  the  morning,  and 
ontinuiug  till  the  sun  is  near  setting,  will  flow  from  the 
rater  towards  tbe  land.  At  night  the  water  remains 
farm,  vhile  the  surface  of  the  land  cools  rapidly;  and 
the  current  sets  from  the  land  towards  the  water, 
brms  the  land  breeze.  Winds  of  this  sort  arc 
frequent  about  islands  and  small  peninsulas  thau 
icr  situations. 

A  variety  of  local  winds  are  observed,  the  circum- 
tances  occasioning  which  are  either  too  complicated  or 
oo  imperfectly  known  to  admit  of  their  being  satis- 
actorily  explained.  The  Etesian  is  a  northerly  or  north- 
easterly wind,  which  prevails  very  much  in  summer  all 
»ver  Europe.  The  Sirocco  Is  a  hot.  moist,  and  relaxing 
vind,  which  visits  Naples  and  the  south  of  Italy  from 
he  opposite  shores  of  the  Mediterranean.  The  Samiel 
it  Simoom  of  Arabia  is  a  hot,  arid,  pestilential  blast, 
generally  coming  from  tbe  south.  The  Kamsin  of 
*-gyP*  '*  °'  the  same  kind.  The  narmattan  is  a  dry 
«ast  wind,  also  of  an  unwholesome  description,  occurring 
n  Guinea  and  some  other  countries. 

In  tbe  preceding  remarks  the  vlnds  have  been  con- 
itdered  as  produced  by  the  unequal  distribution  of  tem- 
>erature  in  the  atmosphere,  combined  vith  tbe  earth's 
liurnal  rotation.    Other  causes,  hovever,  depending 
>n  tbe  physical  constitution  of  the  atmosphere,  must 
assigned  for  those  sudden  and  irregular  blasts  which 
>c rationally  spring  up,  and  rage  for  some  time  vitb 
fury.    Among  these  causes,  one  of  the  most 
Is.  doubtless,  the  rapid  condensation  of  vapours 
atmosphere.    An  inch  of  rain  has 
rved  to  fall  vithin  the  space  of  an 
sour  over  a  great  extent  of  country,  particularly  in  the 
nulnoctial  regions.   Suppose  the  superficial  extent  over 
s-hich  rain  has  fallen  to  the  depth  of  an  Inch  to  be  only 
00  square  leagues ;  if  the  vapour  necessary  to  produce 
his  quantity  of  rain  existed  in  the  atmosphere  at  the 
emperature  of  ft0°  of  Fahrenheit,  it  would  occupy  a 
ipaee  100,000  times  greater  than  in  the  liquid  state  ;  that 
•  to  say,  it  would  occupy  a  space  equal  to  a  column  of 
thich  the  base  Is  100  square  leagues,  and  the  altitude 
OO.'iOO  inches,  or  nearly  10,000  feet,  and  such  vould  be 
he  dimensions  of  the  vacuum  created  by  the  condensa- 
ion-    Some  abatement  must  be  made  from  this  estimate, 
naimuch  as  the  vapour  existing  in  the  atmosphere  is  iu 
he  vesicular,  and  not  the  clastic  state  ;  but  in  any  case  its 
into  drops  and  precipitation  must  create  an 
void,  the  filling^ up  of  vhich  must  necessarily 

may  be  explained  a  fact,  the  observation  of 


the  bosom  of  the 


Of  late  years  the  theory  of  vinds  (in  common  vitb 
other  meteorological  phenomena)  has  received  much  at- 
tention ;  and  through  the  recommendation  of  the  British 
Association,  self- registering  anemometers  have  been 
erected  at  tbe  principal  observatories  and 
with  a  view  to  obtain  systematic  series  of 
The  principal  points  to  be  determined  are  tbe 
duration  of  tbe  different  winds,  the  law  of  their  succes- 
sion, and  their  connection  with  the  state  of  the  barometer, 
thermometer,  and  hygrometer.  (See  Prof.  Forbes'  Re- 
ports on  Meteorology  to  the  Brit.  Association  for  1831 
and  1H40;  Experiments  by  Col.  Beaufoy  in  the  Annals 
qf  Philosophy,  vol.  vlil.  p.  94. ;  Dasu'elfs  Meteorological 
Essays;  Murray's  Geography,  Introd.;  Pouillct,  Ele- 
niens  de  Physique.) 

WIND  SAIL.  A  tube  or  funnel  of  canvass,  employed 
to  convey  a  stream  of  fresh  air  down  into  the  lower  part 
of  a  ship. 

WINE.  (Germ,  wein.)  All  spirituous  products  of 
fermentation  are  occasionally  denominated  wines.  The 
term,  however,  Is  more  generally  limited  to  fermented 
grape  juice,  or  must ,  and  the  theory  of  the  process  has 
been  noticed  under  the  wwd  Fermentation.  There  arc 
many  circumstances  which  influence  the  general  cha- 
racters or  quality  of  wine  ;  among  w  hich  are  principally 
climate,  soil,  and  aspect,  the  nature  and  maturity  of  the 
grape,  and  the  mode  of  fermentation.  In  regard  to 
climate,  for  instance,  it  may  be  observed  that  that  which 
is  best  suited  to  the  culture  of  the  vine  extends  from  the 
35th  to  the  50th  degrees  north  latitude ;  In  more  northerly 
situations  the  grape  seldom  ripens  perfectly,  and  the 
wines  that  it  yields  are  of  a  less  generous  character  than 
those  produced  iu  more  congenial  districts.  In  warmer 
climates,  on  the  other  hand,  the  juice  becomes  too  rich 
and  saccharine.  It  often  happens,  however,  that  a  very 
luscious  grape  transplanted  to  a  colder  climate  yields  a 
good  wine,  and  that  vines  carried  from  a  cold  to  a  warmer 
climate,  within  the  latitudes  mentioned,  afford  excellent 
liquors  ;  it  is  said,  Indeed,  that  we  are  indebted  for  some 
of  our  most  choice  wines  to  such  judicious  transplant- 
ations. Chaptal  has  stated  that  the  must  obtained  from 
grapes  grown  in  the  south  of  France  was  richer  than 
that  from  the  northern  departments.  With  respect  to 
soil,  it  may  be  observed  that  no  fruit  Is  more  remark- 
ably Influenced  by  its  qualities  than  the  grape.  Light 
and  porous  soils  are  best  suited  to  it ;  and  although  the 
plant  will  grow  vigorously  in  rich  and  moist  ground,  the 


is  generally  followed  by  a  gale  of 

See  Storm. 

velocity  of  wind  varies  from  nothing  to  upwards 
a  hundred  miles  an  hour;  but  the  maximum  is 


•riously  staled  by  different  experimenters,  and,  in  fact, 
lis  not  easy  to  see  by 
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fruit  Is  by  no  means  excellent  in  proportion  to  its  lux- 
uriance. Dr.  Henderson  states  (History  t^f  Wines),  that 
strong  argillaceous  soil  not  only  checks  the  extension  of 
the  roots,  but  keeps  them  too  moist,  and  often  imparts  to 
the  wines  a  peculiar  earthy  taste,  such  as  we  perceive  in 
Cape  vine.  A  stony  or  gravelly  soil  is  preferable  to  all 
others  ;  it  allows  of  the  free  growth  of  the  roots,  and  is 
sufficiently  retentive  of  moisture.  Volcanic  soils  are 
also  favourable  to  the  growth  of  the  vine,  as  shown  in 
the  Island  of  Madeira,  Italy,  Sicily,  and  the  south  of 
France.  The  quality  of  the  grape  Is  also  greatly  In- 
fluenced by  differences  in  the  exposure  and  inclination 
of  the  ground.  Hills  arc  preferable  to  plains,  especially 
where  the  aspect  is  such  as  to  be  duly  exposed  to  the 
sun  and  sheltered  from  cold  winds  ;  hence  the  advantage 
of  a  south-eastern  aspect.  Tbe  influence  of  season,  so 
important  in  regard  to  the  ripening  and  perfection  or 

that  of  t 


all  fruits,  is  especially  so  with  respect  to  that  of  the  vine, 
its  consequence*  going  beyond  the  mere  temporary  per- 
fection  of  the  grape  as  fitting  it  for  the  table,  and  ex- 
tending  in  a  very  striking  manner  to  the  qualities  of  the 
wiue  ;  hence  the  notoriety  and  high  character  of  the 
vintages  ot  particular  sca»on*.  as.  for  Instance,  that  of 
the  comet  in  181 1.    In  a  cold  rear  the  vine  Is  veak  and 
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acescent.  "  When  the  season  ii  rainy,"  observes  Dr. 
Henderson,  "  the  produce  will  be  increased  ;  but  it  will 
be  poor  and  insipid,  and  generally  found  to  contain  a 
large  portion  of  malic  acid,  which  gives  to  It  a  peculiar 
flavour,  always  roost  perceptible  in  those  wines  which 
are  most  devoid  of  spirit.  A  moderate  degree  of  hu- 
midity, however,  is  essential  to  the  welfare  of  the  vine. 
In  those  climates,  accordingly,  where  great  droughts 


In  those  climates,  accordingly,  where  great  droughts 
prevail,  at  In  Persia,  and  in  the  neighbourhood  of  Ma- 
laga, the  earth  is  formed  into  a  dish  around  the  Plant, 
in  order  to  collect  and  retain  the  rain  which  falls  during 


the  spring.  High  winds  and  fogs  are  always  very  Injurious 
to  the  vine."  Manures  are  generally  regarded  as  pre- 
judicial in  warm  climates ;  but  In  colder  aspects,  as  upon 
the  Rhine,  they  are  often  not  only  useful,  but  necessary. 
Different  methods  of  planting  and  training  the  vine  are 
adopted  in  different  countries ;  but  it  Is  generally  found 
advantageous  to  keep  the  plant  as  low  as  possible,  for 
the  same  viae  yields  fruit  of  very  different  qualities, 
depending  upon  the  mode  In  which  it  Is  trained  and 
trimmed.  But  there  are  no  circumstances  by  which  the 
quality  of  the  wine  is  more  affected  than  those  dependent 
upon  the  state  of  maturity  of  the  grape.  When  grapes 
are  fully  ripe  they  generally  yield  the  most  perfect  wine 
as  to  strength  and  flavour:  if  suffered  to  shrivel  to  a 
greater  or  less  extent,  the  wine  will  be  more  saccharine : 
and  If  they  are  not  fully  mature,  it  will  be  brisk,  and 
often  tart.  "  In  general,  dry  and  clear  weather  ought  to 
be  chosen  for  the  vintage ;  but  when  a  slow  and  imperfect 
fermentation  is  required,  as  in  the  case  of  the  brisk 
champagne  wines,  the  grapes  that  are  collected  during  a 
fog,  or  before  the  dew  that  has  settled  on  the  vines  is 
ed,  are  found  to  answer  beat,  and  to  yield  the 
quantity  of  musL"  The  few  facts  which  have 
stated  will  show  how  many  minute  circum- 
ust  be  attended  to  in  the  selection  and  culti- 
vation of  the  vine;  and  it  is  astonishing  how  much  the 
character  and  excellence  of  the  produce  depend  upon 
causes  which  often  appear  so  trifling  as  to  be  beneath 
notice.  Bat  the  ultimate  production  of  good  wine  in- 
volves a  variety  of  other  considerations  connected  with 
the  process  of  fermentation,  in  the  due  management  of 
which  much  practical  skill  is  often  requisite,  and  the  ut- 
most cleanliness  always  indispensable.  The  component 
parts  of  must,  and  the  changes  which  they  undergo  in 
the  fermenting  vats,  have  already  been  noticed  (ics  Fer- 
mbntation)  ;  so  that  it  only  remains  here  to  add  a  few 
remarks  upon  the  general  characters  and  composition  of 
the  principal  varieties  of  wine.  The  colour  of  the  wine 
almost  always  depends  upon  the  husks  of  the  grape ;  for 
the  pulp,  even  of  the  blackest  fruit,  is,  with  very  few 
exceptions,  equally  colourless  with  that  of  the  green 
grape.  The  seeds  of  the  grape,  and  more  especially  the 
stalks,  containing  tan  and  extractive  matter,  also  modify 
the  taste  of  the  wine ;  hence  they  are  added  to  Port  wine, 
but  generally  excluded  from  the  delicate  wines  of  Bour. 
deaux  and  of  the  Rhine.  The  peculiar  aroma  or  perfume 
Is  sometimes  dependent  upon  very  recondite  causes,  as 

rgundy.  In  some  cases  it  is  ac- 
quired by  age,  and  appears  to  depend  upon  some  che- 
mical change,  perhaps  connected  with  the  formation  of 
something  like  a  variety  of  ether :  but  it  also  depends 
upon  the  quality  of  the  grape,  as  in  the  Muscadine  and 
Frontignac  wines.  The  leading  character,  however,  of 
wine  must  be  referred  to  the  alcohol  which  it  contains, 
and  upon  which  its  intoxicating  powers  principally  de- 
pend :  not  exclusively,  however ;  for  some  of  the  lighter 
wines,  if  brisk  and  effervescent,  seem  to  derive  from  the 
admixture  of  carbonic  acid  a  peculiar  exhilarating  power 
not  directly  proportional  to  their  alcoholic  contents. 
And  again,  we  find  other  wines,  among  which  certain 
Burgundies  stand  foremost,  which  are  eminently  heating, 
though  not  very  strong.  The  following  table  shows  the 
quantity  of  alcohol  (of  the  specific  gravity  of  825  at  60°), 
by  measure,  contained  in  100  parts  by  measure  of  the 
respective  wines.  Some  other  vinous  and  spirituous 
liquors  have  been  added,  for  the  purpose  of  showing  the 
relation  which  they  bear  to  wine  in  the  proportion  of 
alcohol  which  they  contain.   
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It  Is  necessary,  however,  to  observe  that  the  pr>.f ••-»"' «r 
of  alcohol  in  the  same  wine  varies  materially  accords** 
to  the  age  of  the  wine  and  other  drcumst*ni**,  and  that 
wines  having  the  same  quantities  of  alcohol  in  each,  may. 
notwithstanding,  differ  essentially  in  every  other  rvsqeat. 
Practically-  wines  are  distinguished  by  their  coiosxr.  kard- 
ness  or  softness  on  the  palate,  their  aroma,  aad  the-  - 
being  still  or  effervescing.  In  many  cases,  too,  the  saw 
variety  of  wine  may  be  distinguished  into  a  number  v 
•ub-varieties.  differing  more  or  leu  In  one  or  more  •-: 
these  particulars.  Thus,  in  the  case  of  chaanpagne,  sosc 
varieties  are  red,  and  others  white  or  straw-rohsam*  ; 
some  are  dry  and  others  sweet ;  the  aroma  of  one  varier* 
differs  from  that  of  another  ;  and,  while  eosne  are  stii  '.. 
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variety  exist*  In  the  awe  of 
.  of  almost  every  description  of  wine. 
The  difference*  in  the  quality  of  wine*  depend  partly 
>n  difference*  in  the  vines,  but  more  on  the  difference*  of 
fie  mailt  in  which  they  are  planted,  In  the  exposure  of 
he  w  ineyards,  and  in  the  treatment  of  the  grapes,  and  the 
node  of  manufacturing  the  wine.  Though  the  vine 
(rowi  In  every  sort  of  soil,  a  rising  ground,  or  gently- 
loping  hill  facing  the  south,  with  a  loose,  gravelly,  or 
ather  volcanic  soil,  I*  by  far  the  best  situatiou  for  a 
"  :  — 


It  U  In  sue! 
>roduced. 

It  would  be  useless  in  a  work  of  this  kind  to  attempt 
-haracterising  the  different  torts  of  wine  used  in  Great 
Britain.  Port  and  sherry  have  long  enjoyed  a  decided 
preponderance  in  our  markets  ;  and  it  must  be  admitted 
hat*  when  of  good  quality  and  sparingly  used,  they  are 
rery  unexceptionable  wines.  But  they  are  often  harsh, 
ind  hare  the  disadvantage  of  being  strong  and  heating, 
«>  that  they  cannot  be  taken,  to  anything  like  excess,  by 
nost  persons  with  impunity.  They  are  well  enough  for 
i  gLaas  or  two,  but  they  are  not  wine*  for  conversation 
>r  society.  It  is  not  probable,  indeed,  had  it  not  been 
or  the  high  differential  duties  with  which  French  wine* 
*cre  so  long  burdened,  that  the  use  of  port  and  sherry 
would  ever  havo  been  so  general  In  England  ;  and  since 
he  abolition  of  the  differential  duty  in  1H31,  French 
have  begun  gradually,  though  slowly,  to  make 
ay  from  the  hlgheat,  to  which  they  have  hitherto 
mostly  confined,  amongst  the  middle  classes.  They 
Indeed,  superior,  in  almost  all  respects,  to  every 
variety.  The  best  growth*  of  claret,  champagne, 
md  Burgundy,  seem  to  unite  all  the  qualities  required 

0  constitute  perfect  wine*.  Had  they  been  known  in 
uitiqulty  we  apprehend  they  would  have  engrossed  most 
,art  of  the  praise  so  profusely  lavished  on  the  Pramnian, 

1  ec  u  ban,  Falcrnian,  and  other  renowned  wines  of  Greece 
We  subjoin 

of  the  Quantities  of  the  different  sort*  of 


ported  Into  and  exported  from  the  United 
;  the  Quantities  entered  and  retained  for 
nsumption  ;  and  the  Rates  of  Duty  iu  1S40. 
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Total  - 

9,311,117 
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1  1 

WINGS.  In  Naval  matters.  Passages  along  the  sides 
if  the  ship  between  the  fore  and  after  cockpit. 

Wil*os,  in  Plants,  are  membranous  expansions  of  dlf- 
erent  part*.  The  two  lateral  oblong  petals  of  a  Papi- 
lionaceous corolla,  the  two  lateral  sepals  of  a  Polygam, 
he  expansion  from  the  back  of  the  fruit  of  the  ash  tree, 
mm  the  side*  of  the  seed  of  a  Bignonia,  and  from  the 
turface  of  many  Umbelliferous  fruits,  are  all 

Wings.    In  Architecture.   See  Alje. 

WI'NTER.    One  of  the  four  seasons  of  the 
Winter  I*  usually  understood  to  begin  with  the 
lay.  and  to  end  when  the  sun  returns  to  th< 


kinds  of  machinery,  as  oil-mills, 
are  pieces  projecting  gene- 
for  the  purpose  of  raising 


l'PBRS.  in 
wwdci 

■ally  from  horizontal  axles,  for  the  purpose  of  raising 
itampera.  pounders,  or  heavy  pistons,  in  vertical  direc- 
tion*, and  then  leaving  them  to  fall  by  their  own  weight. 
The  principal  object  to  be  attended  to  in  the  construction 
»f  wipers  is  to  give  them  such  a  form  that  the  weight 
thai  I  be  raised  with  a  uniform  force  and  velocity.  (G re- 
foru's  Mrchanici ;  Appendix  to  hi  reuson  i  lectures, 
Brewster  ;  Hillii't  Principle*  of  Sfechanitm. ) 
WIRE- 1) HAWING.  The  art  of  extending  the  due 
£\€i  metal*  into  wire.  The  operation  is  performed  by 
casting  or  hammering  the  metal  into  a  bar,  which  Is  then 
lucceaalvely  drawn  through  hole*  in  a  steel  plate,  each 
x  iu>z  smaller  than  the  other,  until  the  requisite  fineness 
la  attained.   The  bole*  through  which  extremely  fine 


WITCH. 

or  silver  are  occasionally  drawn, 
in  a  diamond  or  rubv.  &»?Gou>,Ac. 
WIT  (Germ,  wlti),  has  been  defined  briefly  to  be  the 
unexpected  combination  of  distant  resemblance*.  The 
term  teit  has  in  the  course  of  two  centuries  passed  through 
more  signification*  than  most  other*  in  the  English  lan- 

Juage.  Without  going  further  back  than  the  reign  of 
ame*  I.,  wit  Is  used  by  Sir  J.  Davies  as  the  most  general 
name  for  the  intellectual  faculties,  of  which  reason,  judg. 
ment,  wisdom,  ac  are  subdivisions.  In  the  time  of  Cowley 
and  Hoboes,  It  came  to  denote  a  superior  degree  of  un- 
derstanding, and  more  particularly  a  quick  and  brilliant 
reason.  By  Dry  den  It  is  used  a*  very  nearly  synonymous 
with  talent  or  ability  ;  but  after  his  time,  and  more  par- 
ticularly by  Addison  in  hi*  papers  on  Wit,  we  find  a 
gradual  approximation  to  the  modern  signification  of  the 
term. 

The  forms  of  wit  are  to  various  that  it  would  be  im- 
possible to  include  them  all  within  the  circle  of  a  precise 
definition  ;  but  the  following  comprehensive  enumeration 
of  these  forms  by  tho  celebrated  Dr.  Barrow  may  be  in- 
teresting to  the  reader.  "  Sometimes  it  lieth  In  pat  al- 
lusion to  a  known  story,  or  in  seasonable  application  of  a 
trivial  saying,  or  in  forging  an  apposite  tale ;  sometimes 
it  playeth  in  words  and  phrases,  taking  advantage  from 
the  ambiguity  of  their  seuse,  or  the  affinity  of  their 
sound  ;  sometimes  it  Is  wrapped  In  a  dress  of  humorous 
expression  ;  sometimes  it  lurketh  under  an  odd  simili- 
tude ;  sometimes  it  is  lodged  in  a  sly  question,  in  a  smart 
answer,  in  a  quirkish  reason,  in  a  shrewd  Intimation,  in 
cunningly  diverting,  or  cleverly  retorting  an  objection  ; 
sometimes  it  is  couched  in  a  bold  scheme  of  speech,  in 
a  tart  Irony,  in  a  lusty  hyperbole,  in  a  startling  metaphor, 
tn  a  plausible  reconciling  of  contradictions,  or  in  acute 
nonsense ;  sometimes  a  scenical  representation  of  person* 
or  thing*,  a  counterfeit  speech,  a  mimical  look  or  gesture, 
pas  set  li  for  it ;  sometimes  an  affected  simplicity,  some- 
time* a  presumptuous  bluntness  giveth  it  being ;  some- 
times it  riseth  only  from  a  lucky  hitting  upon  what  is 
strange  4  sometimes  from  a  crafty  wresting  obvious  matter 
to  the  purpose.  Often  it  consisted)  in  one  knows  not  what, 
and  springeth  up  one  can  hardly  tell  bow.  It*  way*  are 
unaccountable  and  Inexplicable,  being  answerable  to  the 
numberless  roving*  of  fancy  and  windings  of  language." 

iSee,  as  to  the  difference  of  meaning  between  wit  and 
uUs.  Edm.  Rev.  vol.  iil.  p.  399.) 

WITCH,  WITCHCRAFT.  It  has  been  a  subject  of 
much  controversy  whether  the  verse,  "  Thou  shalt  not 
suffer  a  witch  to  live,"  in  the  22d  chapter  of  Exodus, 
I*  correctly  rendered  in  modern  version*.  The  Septua- 
gint  render  it  by  ;*(uxm»: ,  a  poisoner.  It  la,  however, 
generally  held,  that  the  latter  interpretation  is  not  the 
true  one,  and  that  the  practice  here  condemned  was  that 
of  pretended  divination  by  mean*  of  supernatural  agency. 
This  was,  by  the  Jewish  law,  an  act  of  rebellion  against 
the  Almighty  Kuler  of  the  Jewish  nation,  and  punished 
as  such.  (See  also  Deuteronomy,  xvlii.  10,  II.)  The  only 
detailed  and  particular  narrative  of  witchcraft  In  the  Old 
Testament  is  that  of  the  evocation  of  Samuel  by  the 
witch  or  Endor.  (See  on  thl*  subject  Sir  H  .  Scott's 
Second  Letter  on  Dewonology  and  Witchcraft.) 

Among  the  Greeks,  a  general  belief  prevailed  in  ma- 
gical practice*  and  incantations,  especially  by  women  \ 
and  Thessaly  was  the  region  most  celebrated  for  the 
puriuit  of  these  art*  by  its  inhabitants.  The  same  su- 
perstition was  equally  prevalent  among  the  Romans. 
But,  in  the  tense  in  which  the  word  1*  used  in  modern 
times,  a  witch  is  supposed  to  derive  her  power  from  a  pe- 
culiar compact  with  evil  spirits ;  and  this  species  of  witch, 
craft  is  of  course  posterior  to  the  ri*e  of  Christianity, 
although  the  belief  in  demoniacal  possession  was  com- 
mon from  the  first  ages  of  the  Christian  church,  and  a 
particular  class  of  the  clergy  was  early  set  apart  for  the 
purpose  of  conjuring  devils,  with  the  name  of  exorcists. 
The  first  traces  of  the  modern  (upcrstition  respecting 
witchcraft  are  perhaps  to  be  found  in  Augustine,  who 
speaks  of  magicians  as  living  in  society  with  devil*,  and 
having  a  compact  with  them.  The  ancient  witchcraft  of 
the  classical  times  became  easily  connected  in  vulgar 
belief  with  the  superstitions  arising  out  of  Christian 
theology.  As  early  as  the  Council  of  Ancyra  (308),  the 
belief  in  transformations  by  magical  art  (of  which  we 

fe^usris'co^dernned^  heretical  Vh^gods'of'  the  an- 
cient mythology,  by  thesealotu  preaching  of  the  Christian 
clergy,  acquired  In  popular  imagination  the  attributes 
of  demon* ;  and  there  1*  little  doubt  that  many  of  the 
supposed  assemblies  of  witches  and  devil-worshippers, 
which  terrified  the  imaginations  of  tho  chroniclers  and 
historians  of  saint*  in  the  early  part  of  the  dark  ages, 
originated  in  the  secret  meetings  of  the  proscribed  wor- 
shipper* of  Papan  deities,  who  endeavoured  to  secure 
their  privacy  by  terrifying  their  orthodox  neighbours. 
(See  a  poem  of  Goethe's  on  this  subject.)  From  all 
these  causes  combined,  the  belief  In  witchcraft  grew,  a* 
has  been  observed,  side  by  side  with  the  prevailing  wor- 

Abouttl: 
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of  Imaginary 

craft  peculiarly  prevalent.  S'tornu  and  tempests 
attributed  to  certain  magician*  (defensorcs).  who 
were  believed,  as  in  the  classical  mythology,  to  hare  ac- 
quired a  power  of  controlling  the  elements  ;  but  this 
belief  was  condemned  by  the  church  as  superstitious. 
The  very  general  superstition  (which  also  is  mentioned 
by  Augustine)  of  assemblies  of  females  riding  through 
the  air  with  the  demon  Diana,  Minerva,  or  Ilcrodias 
(from  which.  In  later  days,  the  notions  of  the  witch  fes- 
tival on  the  Brockeu  in  Germany,  the  French  sabbat, 
ftc,  were  all  derived),  is  also  reprobated  by  the  divines 
of  this  period.  It  has  been  supposed  by  some  that  the 
sudden  spread  of  Intelligence,  and  the  cast  of  noble  and 
more  liberal  sentiment  which  prevailed  in  F.urope  about 
the  time  of  the  Crusades,  checked  for  a  time,  at  least 
among  the  higher  orders,  the  spread  of  debasing  super- 
stitions ;  but  if  this  was  really  the  case,  the  effect  was 
but  temporary.  Up  to  this  time  we  have  found  the 
church  generally  condemning  most  of  the  popular  fan- 
cies respecting  demoniac  agency  as  superstitious  ;  but 
from  the  end  of  the  12th  century  we  find  them  gradually 
,  so  as  to  become  articles  of  religious  cre- 
thc  coronation  of  Richard  I.,  Cceur  de  Lion. 
Jews  and  women  were  forbidden  to  attend  :  the  latter 
because  so  many  of  them  were  suspected  of  witchcraft. 
The  works  of  Gervase  of  Tilbury  (at  the  beginning  of 
the  13th  century)  give  perhaps  the  best  picture  of  the 
extent  to  which  similar  opinions  prevailed  about  that 
epoch.  In  the  same  century,  witches  and  heretics  were 
first  connected  In  the  eye  of  the  church :  the  commis- 
sioners who  tried  the  various  sectaries  of  the  time  were 
equally  directed  to  inquire  into  and  punish  magical 
practices.  In  the  14th  century  the  persecution  of  witches 
assumed  a  more  regular  and  severe  character.  The  well- 
known  accusations  against  the  Templars  (1309),  In  which 
all  the  common  charges  of  compacts  with  the  devil,  witch- 
assemblies,  ttc,  were  mingted  with  those  of  atheism  and 
heresy,  were  but  the  prelude  to  a  long  series  of  similar 
proceedings.  About  this  time  the  south  of  France,  north 
of  Italy,  and  some  parts  of  Germany  seem  to  have  been 
most  infested  with  demoniacal  agency.  The  female  sex 
seems  from  the  earliest  times  to  have  been  most  impli- 
in  the  public  horror  of  witchcraft ;  and  from  the 
it  of  the  15th  century  we  find  this  common 
a  confirmed  doctrine :  almost  all  the  de- 
Ac,  which  speak  of  witchcraft,  and  the 
prosecutions  which  are  carried  on,  henceforward  are  di- 
rected against  women  only.  From  this  time,  therefore, 
we  may  date  (as  far  as  Accuracy  Is  practicable  on  such 
subjects)  the  separation  in  popular  belief  of  the  higher 
magic  practised  by  teamed  and  distinguished  men,  from 
the  petty  witchcraft  of  which  the  great  performers  were 
poor,  old,  and  ignorant  women.  Many  of  the  great  ma- 
gicians were  believed  to  operate  their  wonders  by  the 
control  which  they  had  acquired  over  inferior  spiritual 
agents,  without  any  express  compact  with  the  devil ; 
and  although  such  practices  were  often  condemned  by  the 
church,  always  liable  to  suspicion,  and  sometimes  brought 
those  who  indulged  in  them  (together  with  alchemists 
and  astrologers)  under  the  cognizance  of  criminal  tri- 
bunals, yet  they  were  always  considered  as  of  a  different 
order  altogether  from  the  feats  of  common  witches.  In 
14*4  appeared  the  famous  bull  of  Innocent  VIII.,'*  Summis 
desiderantes  affections. "  In  this  remarkable  Instrument 
all  the  absurdities  of  the  popular  superstition  are  for- 
mally recapitulated,  and  a  commission  directed  to  three 
individuals  (Institor,  Sprcnger,  and  Gremper)  to  ex- 
amine and  punish  witches  in  the  German  empire.  Al- 
though immediately  relating  to  Germany  only,  this  bull 
is  rightly  considered  by  llersog  (the  author  of  the  ar- 
ticle on  witchcraft  in  Ersck  and  Gruber'M  Encyclopedia, 
from  whom  we  have  borrowed  largely  on  the  present 
subject)  as  forming  a  period  in  the  history  of  this  super- 
stition. Although  much  cruelty  had  been  committed 
before  in  the  pursuit  of  this  Imaginary  crime,  it  is  from 
this  solemn  confirmation  of  the  vulgar  superstition  that 
we  must  date  the  continuous  course  of  legal  persecution 
which  lasted  for  two  centuries  over  the  greater  part  of 
Europe. 

The  details  of  these  legal  proceedings  bear  a  striking 
similarity  in  all  the  countries  in  which  this  baleful  su- 
perstition so  long  prevailed.  It  has  been  seen  that  by 
the  bull  of  Innocent  VIII.  witchcraft  was  rendered  a 
crime  peculiarly  cognisable  by  ecclesiastical  authorities : 
so  it  remained  for  the  most  part  In  Catholic  countries, 
especially  where  the  Inquisition  was  established;  and 
this  constituted  the  chief  difference  between  the  proce- 
dure in  those  regions  and  that  which  prevailed  in  Pro- 
testant districts.where  the  civil  magistrate  took  cognisance 
of  the  offence.  Thus  the  various  forms  of  religious  ob- 
servance which  were  interwoven  with  the  judicial  pro- 
ceeding in  the  former,  exorcisms  and  so  forth,  were  for 
the  most  part  disused  by  Protestants.  In  other  respects, 
the  mode  of  investigation  and  punishment  was  much  the 
same.  P. very  w  here  they  exhibited  a  singular  mixture 
of  legal  refinement  with  popular  violence.  Thus  the 
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selves 


various  ordeals  by  which  suspected 
one  of  the  most  vulgar  su 

:)  were  conducted  "with  gravity  and  r- 


superstitions  cxmoerv'. 
cd  with  gravity  and  r» 
gularity  under  the  eye  of  the  law.  The  best  known  a 
England  was  that  of  water:  if  the  accursed  nna  sfcet 
thrown  in,  it  was  held  as  a  proof  of  guilt.  On  tfee  Con- 
tinent a  favourite  mode,  among  many  others,  «ras 
weighing.  In  the  scales  set  apart  for  this  purpose  i 
true  witch  was  always  found  to  weigh  more  thu=  Krr 
previously  ascertained  weight.  There  was  in  the  !T-J> 
century  a  weighing  beam  at  Budewater  in  Hotl-tad, 
such  celebrity  that  persons  accused  of  witchcraft  in  sai 
neighbouring  provinces  used  to  appeal  to  it.  Ht» 
however,  the  suspected  person  was  In  the  h-mds  of  fibt 
tribunal,  there  was  in  general  one  only  mode  of  prurr- 
dure,  —  by  torture.  This  was  carried  to  the  most  ter- 
rible and  unheard-of  excesses  ;  and  as  it  was  gt  neri  i 
recognized  that  witchcraft  was  a  crime  entirely  osi  ef 
ordinary  rules,  the  various  provisions  of  the  civil  or  stu- 
nt dual  laws  by  which  that  dreadful  practice  was 
gated  were  wholly  neglected,  and  the  at 
to  all  the  cruelty  with  which  fear  or 
inspire  the  judges.  In 
respect  a  solitary  excepl 

practised  ;  but  the  various  severities  to  which  the 
fortunate  priK»ners  were  subject  had  probably 
equal  effect.  And  thus  every  where  the  witch  perseos- 
tions  produced  the  same  result  —  confessions,  russstj. 
of  all  the  strange  and  monstrous  crimes  with  wfafcn  the 
accused  lay  charged.  These  appear  to  have  grove  v.  t 
voluminous  and  more  utterly  incredible  in  every  fene- 
ration ;  and  this  may  be  naturally  accounted  for :  tar 
when  a  witch  had  made  up  her  mind  to  confess,  it  cast 
her  nothing  to  promulgate  the  most  extravagant  s*ve&- 
tions ;  and  these  being  regarded  as  undoubted  truths, 
formed  the  basis  of  interrogatories  to  be  administered  i» 
other  unhappy  beings  who  might  be  brought  under  the 
same  accusation.  The  puuithment  was  uniformly  < 
usually  at  the  stake. 

Much  has  been  said  concerning  the  » 


religious  fanaticism  and  the  superstition  of  witchcra  '. 
It  has  already  been  seen  that  tie  cruelties  and  abssr. 
dities  of  witch  persecution  had  reached  a  great  height 


even  before  the  — «w—  « 
denied  that  the  strong  religious  i 

duced  and  accompanied  that  event  was  in  some  w«i 
connected  with  the  rapid  spread  and  development  c<(  ttc 
atrocious  system.  The  more  intense  the  belief  is  the 
overruling  providence  of  God,  and  his  immediate  inter- 
ference in  the  course  of  ordinary  events  (which  especial*? 
characterised  the  revival  of  religion),  the  more  does  tiw 
parallel  belief  in  the  agency  of  evil  spirits,  and  their 
dealings  with  man,  appear  to  take  root  in  the  Inmv 
nation.  Sir  W.  Scott  observes  that,  among  Prot«r»uot 
sects,  the  Calrinists  (whose  views  of  religion  were  at 
once  the  most  gloomy  and  the  most  engrossing)  sees? 
to  have  afforded  the  most  terrible  examples  of  this  pre- 
vailing mania..  There  seems  also  to  have  been  a  con- 
stantly recurring  tendency  to  treat  witchcraft 
as  allied  offences.  It  appears,  upon  the  whole, 
persecutions  during  the  IGth  and  17th  centuries 
most  violent  In  those  countries  which  were  the  scene  of 
much  strife  between  the  two  religions,  or  in 
Calvinlst  opinions  were  pushed  to  an  ext 
the  Netherlands.  Northern  and  Western  < 
serland,  Scot  Land,  England  under  the 
and  at  a  still  later  period  New  " 
of  the  contagion  of  f 

rl 

is  to  be  found  in 
the  witch  persecutions  in  Sweden,  in  the  end  of  the  iTtfe 
century.  In  Italy,  with  the  exception  of  one  or  t*o 
northern  districts,  the  superstition  was  generally  less  pr- 
valcnt,  or  at  least  less  distressing  in  its  effects  ;  and  uV 
same  may  be  said  of  Spain,  i 
history  of  the  Inquisition. 

Among  many  and  voluminous  authors  who  wrote  dis- 
quisitions on  witchcraft  with  a  full  conviction  of  ft* 
reality,  we  may  cite,  as  some  of  the  most  remartaMr. 
Sprcnger,  one  of  Pope  Innocent's  three  inquisitors,  wb«we 
celebrated  Malleus  Malcficarum  (Hammer  of  Witches ) 
contains  a  complete  code  of  precedents  for  inquisitors, 
which  was  adopted,  varied,  and  extended  through  suc- 
ceeding generations ;  Dclrto  the  Jesuit,  the  author  of 
Magical  l)itquttttions  ;  Bodinus ;  and  Rem  ignis,  a  judc* 
in  the  duchy  of  Lorraine,  who  put  to  death  eight  hu< 
witches  in  sixteen  years,  and  was  at  last  himself 
as  a  conjuror.  In  England.  King  James  I. 
an  unenviable  celebrity  by  his  literary  seal 
craft.     Even  from  the 

individuals. 

who  ventured  to  publish  their  sentiments  again*:  the 
vulgar  delusion.  Ulric  Molitor,  a  distinguished  dmrw 
at  the  period  of  the  Council  of  Constance,  avowed  bis 
doubts  of  the  very  existence  of  the  crime  of  witchcraft. 
In  1556  appeared  the  book  of  Wier  (a  native  of  Brabant). 
De  Prtcstigiit  Dxmonum,  in  which  he  exposes  the  cruelty 
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W1TENA  GEMOTE. 

nd  absurdity  of  tho  judicial  proceeding* ;  but  either 
om  caution,  or  from  his  own  imperfect  enlightenment, 
e  ascribes  the  confessions  of  the  witches  to  their  own 
telancholy,  or  the  delusion  of  the  devil  so  working  on 
lera  as  to  make  them  believe  they  had  seen  and  done 
hat  they  avowed.  In  England.  Reginald  Scot,  in  the 
i-ign  or  Elizabeth,  was  stilf  more  advanced  beyond  his 
ge.  Even  at  the  end  of  the  17th  century.  Balthazar 
bkker,  a  Dutch  Jesuit,  for  having  ventured  to  assail 
fie  prevalent  superstition  in  his  Monde  Enchantf,  was 
ersecuted,  and  died  in  want.  The  writings  of  Tho. 
lasius,  about  17U0,  had  much  effect  in  Germany,  and 
refiared  the  war  for  the  abolition  of  witch  persecutions 
1  nil  her  Protestant  states.  But  the  public  mind  was 
t  that  period  rapidly  changing.  Louis  XIV.  had  al- 
eady  put  an  end  to  tnem  by  edict  in  France.  The  last 
xccution  on  account  of  witchcraft  in  Kngland  was  pro- 
ably  in  IGH2  ;  although  the  statute  against  it  was  not 
e  pealed  until  the  !)tb  of  Geo.  2.  In  Scotland,  a  woman 
•■as  executed  in  Sutherlandshire  in  1732.  But  the  prac- 
cc  lingered  on  later  in  some  Continental  districts,  as  in 
'atholic  Germany,  Spain,  and  Switzerland.  The  sub- 
rioress  of  a  convent  was  burnt  at  Wurtxberg  in  1749. 
Vnd  the  last,  probably,  of  all  the  victims  of  this  super, 
tition.  was  burnt  at  Glarus  In  Switzerland  in  I7S3.  It 
ow  exists  only  as  a  vulgar  delusion,  which  it  will  pro- 
jbly  require  some  centuries  more  wholly  to  extirpate, 
t  is  prevalent  to  a  degree  little  suspected  among  the 
English  peasantry  in  remote  districts.  The  writer  of 
his  article  has  seen  a  horse-shoe  suspended  inside  over 
he  door  of  a  gaol  in  a  Cornish  borough,  as  a  protection 
gainst  the  "  ill  wishes  "  to  which  the  guardians  of  such 
ji  establishment  naturally  considered  themselves  ex* 
•osed.  The  most  pains- taking  collection  of  learning  on 
his  strange  subject  will  be  found  in  Horst's  Zauber- 
Hibliothek.  An  amusing  essay  on  it  is  contained  in  the 
ettarteriyRevtcxr,  vol,  xlviii.  See  also  Grimm's  Deutsche 
Wytholomie,  passim. 

Wl'TENA  GEMO'TE,  or  MEETING  OF  THE 
♦VISE  MEN.  The  great  national  council  of  the  Anglo- 
vixon  kings;  also  termed  the  *•  Mycel-getheaht,"  or 
•  rt-.it  Thought.  Who  composed  the  "  witan  "  cannot 
low  be  ascertained :  bishops,  abbots,  earls,  aldermen, 
hanes  of  the  Danish  burghs,  ftc.  attended.  It  seems 
bat  in  East  Anglia  the  possession  of  forty  hides  of  land 


i  organically  of  woody  tissue,  and  various 
surrounded  by  cellular  matter,  and  more 


fibers  of  the  great  council.  The 
ind  character  of  the  witena  gemote  passed  to  the  great 
council  of  the  early  Norman  Kings,  which  are  called  by 
he  same  name  by  Saxon  writers.  The  subject  has  been 
ihimduntly  discussed  by  older  and  more  recent  and- 

tiev.  vol.  xxxiv. 

WI'THBItlTE.  In  Mineralogy,  a  name  applied  to 
rarbonate  of  baryta.  In  honour  ot  Dr.  Withering,  who 
irst  discovered  it  at  Anglesark  in  I^uicashire. 

Wl'TNESS.  In  Law,  one  who  gives  evidence  in  a 
udicial  proceeding.  In  civil  cases,  witnesses  are  com- 
pelled to  attend  by  the  process  called  subpoena  ad  tesl(fl- 
:attdum  (which  see),  and  punishable  if  they  neglect  to 
lo  so  by  attachment  or  action.  In 


(ubpeena  or  by  r 
'ore  whom  the  information  Is  gi 

By  the  law  as  it  at 
lualified  or  rendered  "  incompetent "  by  reason,  I.  of 

jrincip'lcTtiTat  U, "thet " Sa^oV  belief  SsVcM  ■!!■ 
uture  state  of  rewards  and  punishments  ;  :».  Infamy  ; 
hat  Is,  conviction  of  an  infamous  crime,  and  judgment 
hereupon  ;  the  crimes  which  fall  within  this  class  being 
reason,  felony,  and  other  offences  which  involve  the 
'barge  of  falsehood.  The  suffering  of  the  punishment, 
f  so  provided  by  statute,  restores  the  witness  to  com- 
wtency,  as  does  also  pardon  ;  the  only  exception  be- 
ng  the  case  of  convictions  for  perjury  or  subornation 
>f  perjury,  which  disqualify  for  ever  unless  reversed  ; 
L  Interest ;  on  which  grounds  the  heads  of  exclusion 
ire  numerous,  and  the  distinctions  very  refined ;  the 
rencral  principle  being,  in  civil  causes,  in  courts  of 
•ornmon  law,  that  every  one  Interested  in  the  event  and 
n  the  verdict  is  excluded.  See  Evidbncr. 
The  policy  of  these  exclusions  has  been  matter  of  much 
*«te;  and  perhaps  the  only  practical  reason  which 
really  be  given  for  this  is,  that  the  time  of  courts  of 
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ustice  being 


limited,  i 


advisable  to 

iOf 


f  evidence  which, 
be  of  less  weight 
e  upright  and  dls- 


WOOL. 

name  in  England  for  a  sorcerer.  See  Sorckry,  Witch- 
craft. 

WO'DEN.  or  WUOTAN.  An  Anglo-Saxon  divinity, 
considered  to  correspond  with  the  Mercury  of  the  ancient 
Greeks  and  Romans  ;  from  whom  Wednesday  derives  its 
name.  ( See  Mem.  de  FAc.  des  Inter,  vol.  xxiv.)  He  is 
sometimes  also,  though  erroneously,  considered  as  iden- 
tical w  ith  Odin.   See  Odin. 

WOLF  FISH.  The  name  of  a  species  of  fish  ( Anar- 
rhichas  lupus.  Linn.),  which  subsists  on  whelks  and  other 
shell-fish,  which  It  seizes  by  means  of  strong  conical 
slightly  curved  anterior  teeth,  set  in  the  jaws  like  grap- 
pling hooks,  and  bruises  by  the  action  of  very  powerful 
posterior  molar  teeth.  The  flavour  of  this  forbidding- 
looking  fish  is  much  superior  to  what  might  be  suppt 
from  the  general  low  estimation  in  which  it  is  held. 

WCLFRAM.   A  native  tungstate  of 
ganese. 

WO'LLASTONITE.  A  name  applied  by  some 
mineralogists  to  a  species  of  prismatic  augite,  in  honour 
of  Dr.  Wollaston. 

WOOD,  In  Plants,  physiologically  considered,  is  the 
support  of  all  the  deciduous  organs  of  respiration,  di- 
gestion, and  impregnation  ;  the  deposit  of  the  secretions 
peculiar  to  the  individual  species  ;  and  also  the  reservoir 
from  which  the  newly  forming  parts  derive  their  suste- 
nance until  they  can  establish  a  communication  with  the 

kinds  of  vessels 

or  less  carefully  arranged.  In  the  youngest  state  it  is 
succulent  and  brittle,  and  is  of  nearly  the  same  quality 
in  all  plants  ,  but  as  it  gains  age  the  sides  of  the  woody 
tissue  become  hardened  and  thickened  by  the  deposit 
within  them  of  matter  of  solidification,  and  wood  then 
assumes  the  colours  and  appearances  peculiar  to  different 
species.  In  the  young  state  it  is  called  utpvood  or  al- 
burnum, when  hardened  and  coloured  it  becomes  dura- 
men or  keartwood.  It  abounds  In  nitrogen,  which  may 
be  removed  by  simple  washing  ;  and  It  is  supposed  that 
the  perishable  quality  of  wood  is  owing  to  tne  presence 
of  this  element.  It  is  believed  that  the  preserving  power 
of  certain  agents  employed  to  render  wood  durable  de- 
pends upon  their  rendering  the  aiotized  matter  in- 
soluble. 

Wood,  or  Ti'mbrr.  The  trunks  or  main  stems  of 
ligneous  plants,  w  hich  attain  such  dimensions  as  to  be  fit 
for  use  in  architectural  construction.  In  general,  every 
country  has  its  appropriate  timber,  which  Is  produced  by 
its  indigenous  trees  ;  but  there  are  some  kinds  of  timber, 
such  as  that  of  the  oak  and  that  of  the  pine,  which,  in  con- 
sequence of  their  durability  and  of  commercial  inter- 
course, are  used  in  all  countries.  The  most  useful 
timbers  of  Europe  arc  the  oak,  the  ash,  the  Scotch  pine, 
the  larch,  and  the  spruce  fir;  those  of  North  America 
are  the  hiccory,  the  different  species  of  pine,  and  some 
species  of  oak  ;  those  of  tropical  countries  are  the  teak 
tree,  the  different  species  of  bamboo,  and  the  palm.  The 
oak,  the  teak,  and  the  larch  are  throughout  the  whole 
world  found  the  most  suitable  timbers  for  shipbuilding  ; 
and  the  pine,  and  fir,  and  the  bamboo  those  most  i 
veniently  adapted  for  civil  architecture. 

WOOD  COAL.   A  synonym  of  brown  coal. 

WOOD-ENGRAVING.  See  Engraving. 

WOOD-OPAL.     An  opallzed  quarti 
various  vegetable  forms. 

WOO'DSTONE.    Petrified  wood. 

WOOD-TIN.  An  opaque,  fibrous,  and  nodular  variety 
of  oxide  of  tin  of  a  brown  colour,  hitherto  only  found  in 
Cornwall. 

WOODY  FIBRE.  Very  slender  transparent  mem- 
branous tubes,  tapering  acutely  to  each  end,  lying  in 
bundles  in  the  tissue  of  plants,  and  having  no  direct  com- 
munication with  each  other.  They  are  of  extreme 
tenuity,  and  form  the  substances  cilleo  hemp  and  flax. 

WOOL.  (Germ,  wolle.)  A  term  used  very  inde- 
finitely, being  applied  both  to  the  fine  hair  of  animals,  as 
sheep,  rabbits,  some  species  of  goats,  fee,  and  to  fine 
vegetable  fibres  as  cotton  (called  in  German  baumwolle, 
or  tree-trout) ;  but  when  used  without  restriction  it  is 
generally  confined  to  the  wool  of  sheep  — a  substance 
which,  from  the  remotest  period  of  history,  has  been  of 
primary  importance  to  mankind.  In  reference  tt»  textile 
fabrics,  sheep's  wool  is  of  two  different  sorts,  the  short 
and  the  long  stapled ;  each  of  which  requires  different 
of  manufacture  In  the  preparation  and  spinning 


lony  of  witnesses  at  once  upright 
This  year  (lfM2)  Lord  Chief  Justice  Denman 
1 1>  i»r. m^'ht  in  a  bill  m  the  rtwWim  ■  lU  Im  nap  •<  My 
>y  reason  of  infamy  or  interest,  except  in  the  case  of 
wrtles  to  the  suit,  and  one  or  two  other  special  ex- 
entions. 

Wl'ZARD.  (Seems  to  be  from  the  old  verb  witan.  to 
titow.  and  of  the  same  derivation  with  wise  and  witch  : 
ilanvile,  Sadduismus  Triumphatus.)  The 
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i  as  also  in  the  treatment  of  the  cloth 
woven,  to  fit  it  for  the  market.  Each  of  these  is.  more- 
over, distinguished  In  commerce  by  the  names  of  fleece 
wools  and  dead  wools,  according  as  they  have  been  shorn 
at  the  usual  annual  period  from  the  living  animal,  or  are 
cut  from  its  skin  after  death.  The  latter  are  compara- 
tively harsh,  weak,  and  incapable  of  imbibing  the  dyeing 
principles,  more  especially  il  the  sheep  h.is  died  of  some 
malignant  distemper.  The  annular  pores,  leading  into 
the  tubular  cavities  of  the  filaments,  seem,  in  this  case, 
to  have  shrunk  and  become  obstructed.   The  time  of 

mort  favourable  to  the  quality  of 
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WOOL. 

,  and  the  comfort  of  the  animal,  li  towards  the 
end  of  June  and  beginning  of  July— the  period  when 
Wd  Leicester  holds  bis  celebrated  rural  fete  for  that 
interesting  purpose. 

The  wool  of  the  sheep  has  l)ecn  surprisingly  Improved, 
by  Its  domestic  culture.  The  mouflim  (Ovis  aries),  the 
parent  stock  from  which  our  sheep  is  undoubtedly  de. 
rived,  and  which  is  still  found  in  a  wild  state  upon  the 
mountains  of  Sardinia,  Corsica,  Barbary,  Greece,  and 
Asia  Minor,  has  a  very  short  and  coarse  fleece,  more  like 
hair  than  wool.  When  this  animal  is  brought  under  the 
fostering  care  of  man,  the  rank  fibres  gradually  disap- 
pear ;  while  the  soft  wool  round  their  roots,  little  con- 
spicuous in  the  wild  antmal,  becomes  singularly  deve- 
loped. The  male  most  speedily  undergoes  this  change, 
and  continues  ever  afterwards  to  possess  far  more  power 
in  modifying  the  fleece  of  the  offspring,  than  the  female 
parent.  The  produce  of  a  breed  from  a  coarse- wool  led 
ewe  and  a  fine-woolted  ram,  is  not  of  a  mean  quality  be- 
tween the  two.  but  half-way  nearer  that  of  the  sire.  By 
coupling  the  female  thus  generated,  with  such  a  male  as 
the  former,  another  Improvement  of  one-half  will  be  ob- 
'  a  staple  three-fourths  finer  than  that  of 
s  grandam.  By  proceeding  inversely,  the  wool  would 
Ik*  as  rapidly  deteriorated.  It  is,  therefore,  a  matter  of 
the  first  consequence  in  wool  husbandry,  to  exclude  from 
the  (lock  all  coarse- fleeced  rams. 

Long  wool  is  the  produce  of  a  peculiar  variety  of  sheep, 
and  varies  in  the  length  of  its  fibres  from  3  to  S  inches. 
Such  wool  is  not  carded  like  cotton,  bat  combed  like  flax, 
either  by  hand  or  appropriate  machinery.  Short  wool 
Is  seldom  longer  than  3  or  4  inches;  it  Is  susceptible  of 
carding  and  felting,  by  which  processes  the  filaments  be- 
come first  convoluted,  and  then  densely  matted  together. 
The  shorter  sorts  of  the  combing  wool  are  used  princi- 

Clly  for  hosiery,  though  of  late  years  the  finer  kinds  have 
en  extensively  worked  up  iuto  merino  and  mousseline- 
de-lainc  fabrics.  The  longer  wools  of  the  Leicestershire 
breed  are  manufactured  Into  hard  yarns,  for  worsted 
pieces,  such  as  waistcoats,  carpets,  bombasines,  poplins, 
crapes,  Ac. 

The  wool  of  which  good  broad  cloth  Is  made  should 
be  not  only  shorter,  but,  generally  speaking,  finer  and 
than  the  worsted  wools.  In  order  to  fit  them  for 
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in  judging  of  wools  by  the  "touch  and'  traction  of  the 
fingers.  Two  years  ago  I  made  a  series  of  observations 
upon  different  wools,  and  published  the  results.  The 
filaments  of  the  finer  qualities  varied  in  thickness  from 
lufti to  tAo  °^  an  *nc*1  •  tkeir  structure  Is  very  curious, 
exhibiting,  In  a  good  achromatic  microscope,  at  intervals 
of  about  of  an  inch,  a  series  of  serrated  rings,  im- 
bricated towards  each  other,  like  the  joints  of  Equisetum, 
or  rather  like  the  scaly  tones  of  a  serpent's  skin.  (See 
Philosophy  of  Manufactures,  figs  11,  12.,  p.  91.  2d  ed.) 

There  are  four  distinct  qualities  of  wool  upon  every 
sheep ;  the  finest  being  upon  the  spine,  from  the  neck  to 
within  six  Inches  of  the  tail,  including  one-third  of  the 
breadth  of  the  back  ;  the  second  covers  the  flanks  be- 
tween the  thighs  and  the  shoulders  ;  the  third  clothes 
the  neck  and  the  rump ;  and  the  fourth  extends  upon 
the  lower  part  of  the  neck  and  breast  down  to  the  feet, 
as  also  upon  p  part  of  the  shoulders  and  the  thighs,  to 
the  bottom  of  the  hind  quarter.  These  should  be  torn 
asunder,  and  sorted,  immediately  after  the  shearing. 

The  harshness  of  wools  is  dependent  not  solely  upon 
the  breed  of  the  animal,  or  the  climate,  but  is  owing  to 
certain  peculiarities  in  the  pasture,  derived  from  the  soil. 
It  is  known,  that  In  sheep  fed  upon  chalky  districts,  wool 
is  apt  to  get  coarse ;  but  in  those  upon  a  rich  loamy  soil, 
it  becomes  soft  and  silky.  The  ardent  sun  of  Spain  ren- 
ders the  fleece  of  the  Merino  breed  harsher  than  it  is  In 
the  milder  climate  of  Saxony.  Smearing  sheep  with  a 
mixture  of  tar  and  Sutter,  is  deemed  favourable  to  the 
softness  of  their  wool. 

All  wool,  in  its  natural  state,  contains  a  quantity  of  a 
peculiar  potash-soap,  secreted  by  the  animal,  called  in 
this  country  the  yolk  ;  which  may  be  washed  out  by  water 
alone,  with  which  it  forms  a  sort  of  lather.  It  constitutes 
from  25  to  50  per  cent,  of  the  wool,  being  most  abundant 
in  the  Merino  breed  of  sheep ;  and  however  favourable 
to  the  growth  of  the  wool  ou  the  living  animal,  should  be 
taken  out  soon  after  it  is  shorn,  lest  it  injure  the  fibres  by 
fermentation,  and  cause  them  to  become  hard  and  brittle. 
Alter  being  washed  in  water,  somewhat  more  than  luke- 
warm, the  wool  should  be  well  pressed,  and  carefully 
dried.  Kngland  grows  annually  about  1,000,000  packs  of 
wool,  and  imports  100,000  bags.  ( £/rr'«  Diet  qf  Arts.) 

The  woollen  manufacture  was  the  early  staple  of 
England.    The  first  impulse  towards  the  improvement 
of  the  woollen  manufacture  was  given  In  the  14th  cen-  ' 
tury.  by  F.dward  III.,  who  invited  a  number  of  Flemish 
manufacturers  to  settle  in  England.    But  the  mauu-  I 
nrture  laboured,  down  almost  to  our  own  day,  under  a 
ol  vexatious  and  oppressive  restrictions  ;  and  it  I 
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did  not  begin  to  make  any  very  rapid  progress,  or  to  par 
ticipatc  In  the  wonderful  improvements  made  to  t* 
cotton  trade,  till  the  introduction  of  the  gig-marteisr 
Ac,  in  1802,  and  the  repeal  of  the  prohibitory  acts  j 
Edward  VI.  and  Mary,  in  1*07.  The  total  valor  of  tV 
exports  of  woollen  goods  In  1H39  amounted  to  6Jptj-*\i. 
of  which  the  exports  to  the  V.  State*  made  l.\*UtiL 
The  woollen  factories  of  England  and  Wales  etsf 
in  1838,  30,115  males,  and  ls,3*7  females. 

WOOLSACK.  The  scat  of  the  Lord  ChaiicruV  -' 
England,  in  the  House  of  Lords,  is  so  called,  frcxn  c 
being  a  large  square  nag  of  wool  without  back  or  ami 
covered  with  red  cloth . 

WOOTZ.  A  species  of  steel  imported  from  R*ap» 
peculiarly  excellent  ^for  some  cutting  instrurnecu  I 

minum. 

WORMING.    An  operation  performed  on 
consisting  in  the  removal  of  a  vermiform  li 


under  the  tongue  ;  it  is  sometimes  supj*>*ed  to 
madness,  but,  in  fact,  merely  breaks  them  of 
of  gnawing. 

^Wtni.^'S^  APPARATUS.  A 

used  In  the  chemical  laboratory  for  i 
and  other  liquids  with  various  gases  or  vapors. 

WRA'NGLER.    At  Cambridge,  thoae  who  attsia  u> 
highest  honours  in  the  public  mathematical  exataiaahcn< 
for  the  degree  of  bachelor  of  arts  are  to  called.   41  to 
close  of  the  last  day  of  examination,  those  who 
most  distinguished  themselves  (to  the  number  at  thiTr 
at  least)  are  arranged  In  order  of  merit  by  the  exaauam, 
and  divided  into  three  classes  :  wranglers,  senior  opus>" 
and  junior  optlmes.    The  first  or  senior  wrnuWr  u 
the  most  distinguished  mathematician  of  his  year.  TV 
name  is  probably  derived  from  the  public  di»pvrtat;ocj  m 
which  candidates  for  degrees  were  formerly  rrv,am< 
exhibit  their  powers  ;  of  which  the  **  exercises  **  tall 
held  at  Cambridge  retain  the  form . 

WRECKS.   Goods  cast  up  by  the  sea  after  a  i 
wreck,  and  left  on  land  within  the  limits  of  i 


The  goods  so  brought  to  land  belong 
to  the  king,  or  to  the  lord  of  the  manor  enjoy  in 
franchise^of  wreck.    U  wm  ordained  by  ««*rv  f  .  and  I ! 

or  be'as^escaS  ar!d**wr  fi£ 

In  Bracton  (Henry  III)  that  in  his  time  if  the  f*ri< 
could  be  known  by  marks  to  appertain  to  any  o*t.  v 
it  was  no  wreck,  even  If  no  living  creatmv  e*rj^ 
The  limitation  of  claims  by  the  owner,  bv  stat.  Wean* 
I.  (3E.  1.),  was  within  a  year  and  a  day.    By  7  *  I 
G.  4.  plundering  wrecked  vessels  or  goods  ttrtss&fi 
is  felony.  Goods  cast  overboard  at  sea,  and  not  sitmkW 
are  divided  into  jetsam,  f.  e.  things  sunk  to  the  tet- 
tom  ;  flotsam,  things  found  floating  ;  and  ttgtmm,  tfc^  ~ 
sunk,  but  fastened  to  a  buoy  or  cork  in  order  to  t* 
found  again.   These  are  all  .the  king's,  if  no  owner  ap- 
pears to  claim  them  ;  and  they  do  not  pas*  by  the  ordi- 
nary grant  of  wreck. 

WRIT.  In  Law,  a  precept  hi  writing  under  seal,  a 
the  name  of  the  king,  judge,  or  other  person  ha*aa<  ju- 
risdiction in  the  particular  subject  matter,  and  dirertni 
to  some  public  officer  or  private  person,  requiring  hen  t» 
do  something  in  relation  to  a  suit  or  action.  Writs, 
•hough  still  very  multifarious,  have  hern  withia  the  last 

three  jiid^dal^riVs.0wMchmiMuc*m  the  name^thedifrir 
justices  of  the  respective  courts ;  namely,  the  writ  of 
summons,  the  writ  of  capias  ad  respondendum,  and  t  V 
writ  of  detainer.  The  first  of  these  is  the  one  in  ordi- 
nary use  ;  the  second  is  only  used  when  it  is  in  traded  t» 
arrest  the  defendant,  and  the  last  when  he  is  already  is 
prison  for  some  other  cause. 

WRITERS  TO  THE  SIGNET.  A  numerous  socs*< 
of  lawyers  in  Scotland,  equivalent  to  the  highest  class  <&' 
attorneys  in  England.  They  possess  several  privilege*. 
See  Signkt. 

WROUGHT.  In  Architecture,  a  i 
material  to  denote  lhat  It  is  br 

WUOTAN.  oVcWodek. 


X.  A  letter  borrowed  from  the  Greek,  and  used  chtetfy 
in  words  derived  from  that  language.  Numerically  it 
signifies  10  ;  and  as  an  abbreviation  it  is  used  for  Chrtet : 
Xmas  for  Christmas.  Ac. 

XA'NTHIC.  (Gr.  yeUo*,.)  Tending  towards 

a  yellow  colour,  or  some  colour  not  green  ««f  »aiet> 
yellow  forms  a  part ;  as  orange,  which  is  a  rai\:ur<-  *i 
yellow  and  red  .  scarlet,  which  is  another  unxtun  ct  ti«v 
samc  colours,  Ac. 

XA'NTHIC  ACID.   (Or .  9elL>v.  *.>d  ^.u 
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generate .)  An  odd  composed  of  sulphur,  carbon, 
ydrogen,  and  oxygen,  obtained  in  combination  with  po- 
ut** by  agitating  sulphuret  of  carbon  mixed  with  solu- 
on  of  pure  potass*  in  strong  alcohol.  Its  compounds 
-o  mostly  of  a  yellow  colour,  whence  its  name.  The 
Native  proportions  of  its  component  parts  have  not  at 
at  been  satisfactorily  obtained. 
XA'NTHIC  OXIDE.  (Gr.  {«,&k, yellow.)  A  yellow 
round  by  Dr.  Marcet,  composing  a 
s  :  iu  solution  in  nitric  acid,  when  eva 
ryneti,  left  a  bright  lemon-coloured  residue. 

X  K'HEC,  a  small  three-masted  Teasel, constructed  for 
on  veying  merchandise  or  stores :  it  is  chiefly  found  In 
11*  Mediterranean  and  on  the  coasts  of  Spain  and  Portu- 
al. 

XENELA'SIA.  (Gr.  the  expulsion  of  strangers.)  A 
par  tan  institution  which  prohibited  strangers  from 
welling  in  Sparta  beyond  a  certain  time,  and  also  from 
titering  the  city  except  on  stated  days.  The  object  of 
Institution  was  to  preserve  the  simplicity  or  man- 
ors of  the  nation,  and  prevent  foreigners  from  prying 
Jto  their  measures  ;  but  it  acquired  for  Laccdscmon  the 
imitation  of  great  inhospitality. 
XE'NIA.  (Gr.  ;»>#;.)  In  Classical  Antiquities,  the 
resents  given  by  friends  connected  by  the  rites  of 
o-pitality  as  pledges  of  that  singular  relation.  In  the 
had,  the  mutual  gifts  which  pass  between  Glaucus  and 
>iomede  arc  so  called. 

XEROPHA'GIA.  (Gr.  fet*  dry  t  -*>*.  /  eat.) 
a  Ecclesiastical  Antiquities,  a  name  given  to  the  rigor- 
us  practice  of  certain  fasts,  during  which  nothing  was 
nnaumed  but  bread  with  salt,  and  water.  It  was  par- 
icularly  observed  in  Holy  Week. 

XIPHIRHY'NCHS,  Xiph irhynchi.  ( Gr. a sword, 
;vyx*<'  <*  beak.)  The  name  given  by  Latreille  to  a  fa- 
raily  of  Acanthopterygious 


sh  (Xiphias)  is  the  type. 
XI'PHOSURES,  Xiphosura. 


(Gr.{j$«,  and  sue*,  a 


ilso  applied 
which  have 

(Gr.|«Asv,  and^A.1*.,  1 


ail. )  A  name  of  a  tribe  of  Crustaceans,  comprehending 
hose  in  which  the  body  terminates  posteriorly  in  a  long, 
lard,  sword-shaped  appendage. 

X YLO'GRAPUY.    (Gr.  |i>as»,  wood,  and 
'  draw.)  The  same  as  wood-engraving.  See  Engraving. 

X  YLO'PHAGANS,  Xylophaga.  (Gr.  |s>A«v,and  $*ym, 
'eat.)  The  name  of  a  tribe  of  Coleopterous  insects, 
omprf bending  those  of  which  the  larva*  devour  the 
vo«k1  of  trees  in  which  they  are  developed  ; 
o  a  family  of  Dipterous  insects,  the  " 
imilarly  destructive  habits 

XYLO'PHlLANS,  Xilopkili. 
□rc. )    The  name  of  a  tribe  of ' 
vhlch  live  on  decayed  wood. 

\  i  I  O'TROGES,  Xylotrogi.  ( Gr.  ft*** and  r^ym,  J 
nam. )  The  name  of  a  tribe  of  Serricorn  beetles,  com- 
•r«h  ending  those  which  perforate  timber. 

X  YNO'tClA.  In  Classical  Antiquities,  an  Athenian 
esttval  in  commemoration  of  the  union  by  Theseus  of 
bo  little  townships  of  Attica  into  one  commonwealth  : 
rbence  the  name,  derived  from  <v»«,  common;  and 
»•«(«,  /  inhabit. 

XYST,  or  XY'STOS.  (Gr.  tprrit,  from 1  polish.) 
n  ancient  Architecture,  an  open,  or  sometimes  covered 
ourt,  of  great  length  in  proportion  to  its  width,  with 
three  sides,  for  the  performances  of  the 


Y .  A  letter  borrowed  from  the  Greek  e,  Is  considered 
.  consonant  at  the  beginning,  and  a  vowel  in  every  other 
>lace.  In  English  words.  As  a  vowel,  it  has  exactly  the 
otind  of  i,  being  short  or  long,  according  to  Its  position. 
YACHT.  A  vessel  of  state  or  pleasure. 
Y A'GEKS,  or  JAGEKS.  ( Germ .  hunters .)  Light in- 
antry  armed  with  rifles  (chasseurt.r(/temen).  In  the  Prus- 
lan  service,  the  Yagers  form  a  distinct  corps  with  peculiar 
liscipline  ;  in  that  of  Austria,  light  Infantry  generally 
r.*n  the  mountain  districts.  In  Germany  the  term  jager 


(term/ 

i  applied  to  a  peculiar  species  of  higher 
i>  the  families  of  the  aristocracy. 

YA'NKEE,  the  popular  name  for  the  New  Eng- 
anders  in  America,  and  among  English  people  pretty 
ndlscriminatelv  applied  to  all  inhabitants  of  the  United 
Mates,  a  word  for  which  many  ridiculous  etymologies 
iave  been  assigned,  is,  according  to  Dr.  Welsh's  Dic~ 
tonary,  "  a  corruption  of  the  word  English  by  the 
udians  of  North  America.'* 

YA'NOLITE.  A  mlneralogical  synonym  of  Axinitr, 
rhich  see. 

YARD.  The  British  standard  measure  oflen^th  See 
de  \u-R&*. 

Yaan.  A  beam  or  rod  suspended  by  a  rope  called 
He  halliards,  for  the  purpose  of  extending  a  sail,  signals, 
.c.   A  yard  is  called  a  iquarc  yard  when  hung  hori- 


YEAR. 

■ontally  by  the  middle :  such  a  yard  is  turned  round  by 
braces. 

YARD-ARM.   In  Naval  language,  the  extremity  of 
the  yard.    Yard-arm  and  yard-arm  is  a  term  descriptive 
of  two  ships  engaging  each  other  as  close  as  possible. 
YAW.   The  Sea  term  for  temporary  deviation  from  a 


m  upon  the 
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YEAR.  A  period  of  time  determined  by  the  revolution 
of  the  earth  in  its  orbit,  and  embracing  the  four  seasons. 
The  year  is  either  astronomical  or  civil. 

The  astronomical  year  is  determined  by  astronomical 
observations,  and  is  of  different  kinds,  according  to  the 
celestial  body  or  the  point  of  the  heavens  to  which  the 
earth's  revolution  is  referred.  When  the  earth  s  motion 
in  its  orbit  Is  referred  to  an  immoveable  point  in  the 
heavens,  to  a  fixed  star,  for  example,  the  time  of  revolu- 
tion is  that  which  elapses  from  the  instant  at  which  the 
star,  the  sun,  and  the  earth  are  In  a  straight  line,  till  the 
earth  returns  again  into  the  same  straight  line  with 
the  sua  and  the  star.  This  interval  is  called  the  sidereal 
year.  But  when  the  earth's  motion  is  referred  to  a  point 
of  the  ecliptic,  as  one  of  the  equinoctial  points,  or  the 
tropics,  the  time  of  revolution  is  that  in  which  the  earth 
returns  to  that  point,  and  Is  called  the  equinoctial,  or 
tropical,  or  solar  year.  On  account  of  the  precession  of 
the  equinoxes  (tee  Precession)  the  equinoctial  and  solsti- 
tial points,  in  reference  to  the  fixed  stars,  have  a  retro- 
grade motion  on  the  ecliptic,  in  consequence  of  which 
the  earth  returns  to  one  oi  these  points  in  a  j 
than  it  returns  to  the  same  fixed  star. 

The  length  of  the  sidereal  year  is 
solar  days  ;  or  365  d.  6  h.  9  m.  9*6  sec. 

The  length  of  the  equinoctial  or  tropical  year  is 
365  '2422414  mean  solar  days, or 365 d.  5h.  48  m.  49  7  tec. 
(Daily's  Tables,  p.  16.) 

The  difference  is  19  minutes  19  9  seconds  of  mean 
solar  time,  being  the  time  in  which  the  earth  describes 
in  its  orbit  an  arc  of  50- 1",  the  annual  precession  of  the 
equinoxes.   See  Earth. 

The  earth's  motion  may  also  be  reckoned  by  the  time 
In  which  a  revolution  is  completed  with  respect  to  the 
line  of  the  apsides  or  the  line  of  the  nodes.  In  these 
cases  the  times  of  revolution  may  be  called  respectively 
the  anomalistic  year  and  the  nodical  year :  tho  former 
term  is  sometimes  met  with. 

The  civil  year  is  the  year  of  the  calendar.  As  it  is  al- 
ways supposed  to  begin  with  the  beginning  of  a  day,  the 
civil  year  contains  a  whole  number  of  days  ;  and  hence, 
in  order  that  the  seasons  may  always  correspond  with 
the  same  parts  of  the  year.  It  is  necessary  from  time  to 
tune  to  vary  the  length  of  the  year,  or  to  Intercalate  a 
day  when  the  fractional  parts  neglected  have  accu- 
mulated to  a  whole  day.  The  ancient  Egyptian  year 
consisted  invariably  of  365  days,  and  hence  was  called  a 


in  the  course  of  1460  years  wandered  as  it 
the  seasons. 

The  Julian  year,  which  is  frequently  employed  in 
chronological  reckonbig.  consists  of  365*  days.  Julius 
Csrsar  ordered  that  the  civil  year  should  consist  of  365 
days  for  three  successive  years,  and  that  the  fourth  year 
should  contain  366  days.  This  practice  of  intercalating 
a  day  every  fourth  year  has  been  adopted  in  all  Euro- 
pean countries,  with  the  modification  introduced  by  the 


The  mean  Julian  year  is  longer 
than  the  true  tropical  year  by  11  m.  10-3  sec.,  a  difference 
r  hole  i ' 


which  amounts  to  a  whole  day  in  about  120  years.  The 
years  which  contain  365  days  are  called  common  years  ; 
those  which  contain  366  days  are  called  leap 


Leap  Year. 

According  to  the  regulations  of  the  Gregorian  calendar 
the  intercalations  are  omitted  on  years  iu  which  centu- 
ries end,  excepting  when  the  number  of  the  year  is  di- 
visible by  4,  after  leaving  out  the  two  xeros.  Thus 
the  rears  1700,  I N00,  1900,  which  would  be  leap  years  in 
the  Julian  calendar,  are  common  years  In  the  Gregorian  ; 
but  1600  and  2000  are  leap  years  in  both  calendars.  (See 
Calendar.)  The  mean  length  of  the  Gregorian  year  is 
365  d.  5  h.  49  m.  12  sec.,  exceeding  the  true  tropical 
year  by  >  sec.,  which  amounts  to  a  whole  da  j  oul)  iu 
about  3*66  years. 

The  civil  or  legal  year.ln  England,  former': 
on  the  25th  of  March,  the  day  of  the 
though  the  historical  year  began  on  the  1st  of  Ja 
the  day  of  the  Circumcision, 
it  was  usual  to  date  the  year  both  ways, as  1745-6,  or  174|. 
By  ths  act  of  parliament  for  the  alteration  of  the  style 
In  1751.  the  beginning  of  the  year  was  transferred  to  the 
1st  of  January.  It  is  frequently  necessary  to  keep  this 
circumstance  in  mind  in  referring  to  old  dates. 

The  fraction  by  which  the  tropical 
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days  l*  -24*2414  |  and  the  series  of  approximating  vulgar 
fractions  alternately  greater  and  lest  than  this  quan- 
tity i», 

l    I     l     »   JUL  Ac 
V  »'  13'  Tot'  TTlKP  XC' 

The  fraction*  in  this  series  indicate  the  intercalation! 
by  which  the  coincidence  between  the  civil  and  »olar  . 
year  may  be  restored  to  any  degree  of  exactness.   The  , 
third,      offers  a  very  convenient  mode  of  Intercala- 
tion which  would  preserve  the  coincidence  with  great  | 
accuracy.    It  requires  eight  intercalations  to  be  made  i 
in  thirty-three  years ;  that  is  to  say,  one  at  the  end  of 
four  years  sercn  times  in  succession,  and  the  eighth  at  , 
the  end  of  the  fifth  year.   The  mean  length  of  the  civil 
year  would  by  this  arrangement  differ  in  excess  from  the 
solar  year  only  by  15*38  seconds,  while  the  Gregorian 
year  is  too  long  by  22*88  seconds.   In  a  period  of  thirty-  | 
three  years,  it  therefore  produces  a  nearer  coincidence  ' 
between  the  civil  and  solar  years  than  the  Gregorian  | 
method  does  in  400  years  $  ami  by  reason  or  its  short 
ness  it  also  confines  the  evagatlons  of  the  mean  equinox 
from  the  astronomical  within  much 
The  modern  Persians  are  said,  but  not  on 
authority,  to  intercalate  in  this  ma 
Astronomie  Modern*,  torn.  I.)   See  Calendar. 

Lunar  Year — Though  the  return  of  the 
viously  depends  on  the  motion  of  the  sun,  or  rather  of 
the  earth  in  its  orbrt,  some  nations  have  chosen  to  re- 
gulate their  civil  year  by  the  motions  of  the  moon ;  and 
many  others  have  formed  luni-solar  years,  by  combining 
periods  determined  by  the  revolutions  of  both  bodies. 
The  {iroper  lunar  year  consists  of  twelve  lunar  months 
or  lunations,  and  consequently  contains  only  $54  days  : 
its  commencement,  therefore,  anticipates  that  of  the  solar 
year  by  upwards  of  eleven  days,  and  passes  through  the 
whole  circle  of  the  seasons  in  about  3-1  lunar  years. 
The  inconvenience  attending  this  circumstance  has  been 
so  universally  perceived  that,  excepting  thr  modern 
Jews  and  Mohammedans,  almost  all  nations  which  have 
regulated  their  months  by  the  moon  have  employed  some 
method  of  intercalation  for  the  purpose  of  retaining  the 
beginning  of  the  year  at  nearly  the  same  place  in  the 
i  nese  mctnoas  are  lounucu  on  certain  itini- 
periods  or  cycles,  which  were  established  in  the 
ancient  times,  and  which,  with  other  relics  of  a 
barbarous  aire,  are  still  preserved  in  our  ecclesiastical 
calendars.  See  Chronology,  Calendar,  Cycle. 

YEAST.  The  substance  produced  during  the  vinous 
fermentation  of  vegetable  juices  and  decoctions,  rising 
partly  to  the  surface  in  the  form  of  a  frothy,  tlocculcnt, 
and  somewhat  viscid  matter,  insoluble  in  water  and  al- 
cohol, and  gradually  putrefying  in  a  warm  atmosphere. 
It  excites  fermentation,  and  accelerates  the  process  when 
added  to  saccharine  and  mucilaginous  liquors.  It  ap- 
pears closely  allied  to  gluten  ;  and,  like  that  vegetable 
principle,  it  contains  nitrogen  as  one  of  its  ultimate  ele- 


ZEND-AVESTA. 

The  metal  was  first  obtained  by  Woblcr  la  1*98 :  it  l»  *€ 
a  dark  grey  colour,  and  brittle.    The  salts  of  Yttha  tu.  - 
a  sweetish  taste,  and  some  of  them  a  pale 
Yttria  is  distinguished  from  glucina  by  the 
colour  of  its  sulphate,  by  its  insolubility  in  pur*  | 
and  by  yielding  a  precipitate  with  f 


rr- 


YE'LLOW.  In  Fainting,  a  colour  of  golden  hue,  and 
of  many  varieties.  It  Is  one  of  the  seven  primary  colours. 
See  Colour,  Light. 

YE'LLOW  FEVER.  A  bilious  remittent  fever. 
See  i  ever. 

YK'NITE.  A  ferruginous  silicate  of  lime,  from  Elba  ; 
named  by  Lclievre,  its  discoverer,  In  honour  of  the  battle 
of  Jena. 

YKO'MAN.  (From  the  Anglo-Saxon  gem  en  ;'  Germ, 
gemcin,  common.)  Camden  ranks  yeomen  as  the  next 
class  to  the  gentlemen ;  and  calls  them  "  Ingenuos." 
The  name  seems  to  have  been  generally  appropriated  in 
the  middle  ages  to  small  freeholders.  In  the  king's 
household,  the  yeomen  of  the  different  departments  have 
a  middle  place  between  the  sergeant  and  the  groom. 

Yeoman.   A  seaman  appointed  to  certain  duties,  as  to 
attend  to  the  storerooms. 

YEO'MANRY  CAVALRY.  A  denomination  given 
to  those  troops  of  horse,  which  were  embodied  during 
the  Revolutionary  wars  of  France  andafterwards  among 
the  gentlemen  and  yeomen  of  this  country.  They  were 
ealled  out  annually,  and  disciplined  for  three  weeks  ;  and 
as  they  consisted  entirely  of  volunteers,  and  were  not 
called  upon  to  leave  their  homes,  or  to  quit  their  ordi- 
nary  employments,  except  for  the  short  period  they  were 
in  quarters,  the  duty  was  not  found  to  entail  any  serious 
privation.  Several  troops  of  yeomanry  are  still  kept  up, 
though  most  of  them  have  been  disbanded.  The  in-  I 
fan  try  troops  that  voluntarily  enrolled  themselves  for 
similar  purposes  to  the  yeomanry,  were  called  volunteers.  1 
These  were  all  disbanded  at  the  peace. 

YEOMEN  OF  THE  GUARD.    See  Gi'ard,  Yeo- 
manry OP  THE. 

YOKE.   A  piece  of  wood  or  light  frame  of  two  arms, 
placed  over  the  head  of  a  boat's  rudder  instead  of  a  , 
tiller,  and  having  two  lines  {yoks  timet),  by  pulling  on 
which  the  boat  Is  steered. 

Y'TTRIUM  The  metallic  base  of  an  earth,  dis- 
covered In  1794  by  Professor  Gadolin  in  a  mineral 
found  BXYtterhy  In  Sweden,  whence  it  was  called  Yttria.  j 


According  to  Berzclius,  the  equivalent  of  Yttriurc  usi-c 
32 :  and  that  of  Yttria.  which  is  probably  a  prmoxU*. . 

YTTROTA'NTALITE.    A  mineral  from  \Or-ir 
In  Sweden,  containing  Yttria  and  oxide  of  coiuraUaa. 
YU.   (Chinese.)   Nephrite  or  Lade  (which  see >. 
YULE.    The  common  Scottish  name  for  CnrUt&*> 
It  appears  to  be  a  very  ancient  Celtic  word.    la  WeLc 
wyl  or  gywl  signifies  a  holyday ;  whence  alae  the  M 
phrase  "  Gule  of  August,"  the  first  dav  of  August  w 
fast  of  St.  Peter  and  Vincula,  for  which  ratios*  afcesri 
etymologies  have  been  found.    Perhaps)  the  aid  Frews 
word  "Noel,"  for  Christmas  (used  also  gexieraUys»i 
popular  cry  of  rejoicing),  has  the  same  originaL  s-» 
Arctueol.  vol.il.)    Count  de  Gebclin,  however,  derm* 
yule  from  a  supposed  primitive  word, 
the  idea  of  revolution  or  " 
Antiq.  vol.  1.  p. 364.) 


z. 


Z.  The  last  letter  in  the  alphabets  of  all  the  a 
languages,  usually  regarded  as  a  double  consoaaat.  {ram 
its  having  the  sound  in  some  languages  of  tt  or  dr.  La* 
the  letter  x,  it  begins  no  word  originally  English  .  u*t 
Dr.  Johnson  has  remarked,  that  although  it  is  fbszod  a 
the  Saxon  alphabets,  set  down  by  grammarians,  tt  is 
in  no  word  originally  Teutonic. 

ZA'FFRE.   Ah  impure  oxide  of  cohait,  obta-ned  N 
exposing  the  native  arsenluret  of  cobalt  broken  na 
small  pieces  to  the  action  of  heat  and  air  in  a 
beratmg  furnace,  by  which  its  elements 
and  the  greater  part  of  the.  arsenic  driven  i 

ZA'MITF.    Fossil  zamia. 

ZA'NTHOPI'CRIN.     A  bitter 
from  the  bark  of  the  Zastto/sAm 
yellow  acicular  crystals,  insoluble  in 
soluble  in  alcohol,  and  sparingly  In 

ZAX.    In  Architecture,  a  tool  for  cutting  stair*. 

ZE'CHSTEIN.    (Germ.)    A  magoe»Un  limes 
lying  under  the  red  sandstone. 

ZE'IN.  A  substance  of  a  tough  elastic  nature 
sembling  gluten,  but  said  to  be  destitute  of  nitr 
contained  in  Indian  wheat ;  the  produce  of  the  Zed 

ZEMINDA'R.  i  1  -rom  the  Persian  romin,  Ian*.)  A 
title  introduced  into  India  by  its  Mohammedan  c-e- 
querors,  conferred  in  Bengal,  and  generally  through^.: 
tne  Mogul  empire,  on  the  agent  employed  to  collect  trie 
share  of  the  produce  of  the  soil  which  belongs  to  it  TV 
semindars  were  the  great  landholders  of  the  Mo,-. 
empire  •  but  the  nature  of  their  tenure  has  given  rise  ta 
much  dispute.  Whether  they  were  hereditary  abtolui* 
owners  or  the  soil,  or  only  tenants  of  the  sovervi*  n  si  i 
fixed  rent  by  way  of  land-tax  for  which  they  were  per- 
sonally responsible,  was  a  question  much  agitated  ry 
writers  on  Indian  subjects  at  the  period  of  the  -  Per- 
manent Settlement  "  in  17!*3.  By  that  settlement  t  ' 
rent  was  to  be  fixed  in  the  first  instanre  by  custom.  an-1 
the  zemindar  was  then  to  give  the  ryot  a  lease  restxKSed 
to  himself  and  his  assignees  on  performance  of  its  con- 
ditions ;  his  own  share  being  fixed  as  before  at  \<-  prr 
cent,  of  the  assessment,  and  his  hereditary  right  seemed. 
A  semindary,  i.  e.  the  district  of  a  zemindar,  is  liable  to 
be  sold  by  government  for  arrears  of  revenue,  and  exist- 
ing leases  with  the  ryots  to  be  set  aside.  Ai  present  the 
land-tax  of  India  Is  levied  in  three  methods,  which  prevail 
in  different  districts  I  —  the  "  zemindar  settlement"  by 
which  the  temlndar  is  responsible  to  government ,  UV 
"  moutawar  "  or  village  settlement,  by  which  the  co  - 
lector  contracts  with  the  head  man  of  the  village  ;  ar.d 
the  "  ryotwar  "  or  cultivator  settlement,  by  which 
tax  is  collected  immediately  from  the  peasantry.  (See. 
as  to  the  effects  of  the  temindary  settlement,  MiiTi 
History  of  British  India,  vol.  v. ;  M'Cullocb'*  Edition  ri 
Smith  *  H  ealth  of  Nations,  note  19.;  Ed. 
Ixxi.)   See  Ryots. 

ZE'ND-AVE'STA.  (Pert.  Living  IVord.)  The- 
books  of  the  Par  sees  in  India,  and  Gucbrrs  in  Perwi. 
who  profess  the  religion  of  the  ancient  Persians.  Ac- 
cording to  the  popular  belief  among  tbem,  these  rxoki 
arc  attributed  to  the  famous  Zoroaster.  Their  real  his- 
tory is  much  disputed  ;  but  it  is  generally  suppovd  ti.it 
they  are  not  of  great  antiquity,  and  that  the  belief  of  the 
modern  Guebers  Is  for  the  most  part  a  compound  «f 
legendary  notions  drawn  from  various  religions.  (S<t 
Magi  ana)  Sir  William  Junes  thought  the  Zemdatesu 
a  forgery  of  the  learned  adventurer  Anquetil  du  Perron. 
( See  Mint,  de  VAc.  des  Inter,  vol.  xxxi. ;  MUmam's  Hut. 
of  Christianity,  vol.  1.  p.  68.,  for  the  arguments  for  and 
against  Its  authenticitj  ;  and  the 
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an  Ileligion."  See  also  Bryant's  Mythology,  vol.  U. 
.390.  401.)  It  ti  certain,  at  all  events,  that  the  Zend 
.nguagn.  In  which  it  Is  written,  is  of  great  antiquity, 
id  radically  allied  to  the  Sanscrit    See  Sanscrit, 


ZK'NDIK.  In  Arabic,  a  name  given  to  those  who 
-o  charged  with  atheism,  or,  rather,  disbelief  of  any 
sealed  religion  ;  or  with  magical  heresies.  The  sect 
r  Zendlks  opposed  the  progress  of  Mohammedanism  in 
;rcat  obstinacy.  It  appears  to  have  had 
In  common  with  Sadduceeisra  among  the 


ZE'NITH.  (From  the  Arabic.)  In  Astronomy, 
»e  top  of  the  heaven,  or  vertical  point ;  the  point  directly 
verhead.  The  tenith  is  that  point  of  the  celestial 
>here  which  would  be  intersected  by  the  plumb  line, 
ipposcd  to  be  indefinitely  extended.  It  may  also  bo 
t- tined  as  the  pole  of  the  horizon,  from  which  it  is  90° 
istant.  All  vertical  circles 
ass  through  the  senlth. 
ZE'NITII  DISTANCE.  The  distance  of  any  celes- 
al  object  from  the  senlth  ;  or  the  complement  of  the 
Ititude  of  the  object  above  the  horison. 

ZE'NITII  SECTOR.  An  astronomical  instrument, 
nntrived  for  the  purpose  of  measuring  with  great  ac- 
uracy  the  zenith  distances  of  stars  which  pass  near  the 
enith.    It  was  by  means  of  a  zenith  sector  that  Bradley 

and  magnitude  of  two  most  im- 
its,  —the  aberration  of  light, 
j  of  the  earth's  axis.  The  instrument 
i  generally  used  (in  this  country  at  least)  in 
cal  surveys  for  determining  the  difference  of 
of  two  stations,  a  purpose  for  which  it  is  very 
onvenient  ;  for  the  difference  of  the  senlth  distances 
f  the  same  star,  observed  at  Its  meridional  passages 
t  two  places,  gives  the  difference  of  the  astronomical 
stitudes  of  the  places  without  any  regard  to  the  star's 
rclination.  The  general  description  of  the  senith  sec- 
r>r  has  been  given  by  the  present  Astronomer  Hoyal  as 

1  Figure  of  the  Karth  ")  :  — 
A  B  is  a  bar  of  iron  with  a 
cross  piece  C  D,  the  whole 
in  one  piece.  The  top  A 
is  formed  in  such  a  way 
that  the  instrument  can  be 
turned  half  round  in  azi- 
muth when  suspended  at 
the  top,  and  that  the  bot- 
tom can  be  moved  freely 
in  the  directions  D  C  or 
C  D.  The  bracket  or  other 
support  E,  on  which  it  rets, 
is  attached  to  some  firm 
part  of  the  buildiug.  To 
the  bar  A  B  is  firmly  at- 
tached n  telescope  F  G.  At 
a  point  a,  near  A,  Is  at. 
tarhed  a  plumb  line  a  H  ; 
sometimes  it  Is  fastened 
at  a  point  of  attachment 
which  Is  moveable,  in  order 
that  by  moving  the  point 
of  suspension  the  plumb 
line  may  be  made  to  pass 
fucr  a  fine  dot  at  a.  The 
limb  C  D  is  graduated, 
sometimes  on  a  circular  arc 
of  which  a  is  the  centre, 
and  sometimes  on  a  straight 
line.  L  D  is  a  screw  passing 


ullows  (Ency.  Metr.,  art.  ' 
"  In  the  annexed  figure 


through  a  block  strongly 

and  acting  with  its  point 
against  the  end  1)  of  the 


piece  V  1)  ;  and  M  N  O  are 
a  string  and  weight  press- 
ing the  sector  against  the 
|KMiit  of  the  screw." 

The  method  of  observing 
with  the  senlth  sector  is 
this :  —  A  clock  being  regu- 
lated by  transits  or  equal 
altitudes,  the  direction  of 
the  meridian  is  found,  and 
ruides  fixed  to  compel  the  sector  to  move  in  the  meridian. 
When  a  star  Is  to  be  observed,  the  screw  L  I)  is  turned 
iM  the  plumb  line  falls  exactly  on  some  point  K  of  the 
rradiuited  arc,  such  that  the  telescope  is  very  nearly  di. 
rcted  to  the  point  through  which  the  star  will  pass  when 
t  conies  to  the  meridian.  When  the  star  enters  the  field 
if  view,  the  screw  Is  again  turned  till  the 
o  glide  exactly  along  the  wire  fixed  in  the 
•yc  glass ;  and  the  motion  of  the  screw  being  ascertained, 
tnd  the  value  of  the  division  known,  the  apparent  zenith 
listance  of  the  star  is  found.  But  it  is  evident  that  this 
f  not  the  true  senith  distance,  unless  the  zero  point  of 

***  dm'^(  ' *<ale     qUUe  ■ccur*t* ' 
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so  placed  that  when  the  plumb  line  falls  on  it  the  optical 
axis  of  the  telescope  is  exactly  vertical.  It  Is  Impossible 
to  Insure  this  accuracy  ;  but  it  is  easy  to  see  that  if  the 
instrument  be  turned  half  round  in  azimuth,  and  the 
same  observation  made,  the  apparent  zenith  distance  will 
be  just  as  much  greater  than  the  true  as  in  the  former 
determination  it  was  less.  The  mean  of  the  two  will 
therefore  be  the  true  senith  distance  of  the  star. 

The  advantages  of  the  zenith  sector  are  these  :  —  The 
stars  observed  being  very  near  the  senith.  the  tremor 
and  dancing  which  generally  affect  stars  in  other  positions 
are  seldom  seen  ;  there  is  no  uncertainty  about  the 
effects  or  refraction;  the  telescope  and  the  whole  in- 
strument are  not  subject  to  flexure  ;  and  the  variation  of 
temperature  produces  no  sensible  effect. 

(For  a  detailed  account  of  Ramsden's  senith  sector 
used  In  the  measurement  of  the  English  arcs  of  the  me- 
ridian, see  the  second  volume  of  the  Trigonometrical 
Survey  erf  England  and  Wales,  or  Phil  Tram,  for  IH<<3. 
This  superb  instrument  was  unfortunately  burnt  in  the 
great  fire  which  took  place  in  the  Tower  of  London  in 
October,  1841.  Another  sector,  on  a  different  plan  from 
that  above  described  (the  senith  point  being  determined 
by  levels  instead  of  a  plumb  line)  has  recently  been  con- 
structed for  the  use  of  the  survey  by  Troughton  and 
Simms,  under  the  directions  of  the  Astronomer  Royal. 
A  description  of  the  new  instrument  is  given  in  the 
Monthly  Notice*  of  the  Hoyal  Agronomical  Socirty  for 
May,  1*44.) 

ZE'OLITE.  (Gr.       /Aorf.and  A 
given  to  a  family  of  minerals,  which,  when  heated  I 
the  blowpipe,  melt  with  considerable  ebullition, 
mostly  consist  of  silica,  alumina,  lime,  and  water. 

Natrotite.    A  species  of  zeolite  containing  soda : 
natron,  or  soda. 

ZE'PHYRUS.  (Cr.  Zt;vt«.)  The  west  wind,  a 
mythological  divinity,  child  of  Astrtru*  and  Aurora,  ac- 
cording to  Heslod  ;  to  whom  Anchises  sacrifices  a  ram. 
It  is  said  to  be  the  same  wind  with  the  Latin  Favonius  ; 
but  Vegetius  distinguishes  between  the  two. 

ZERl'NTHIA.  (Or.  Zt<o0<«,  one  of  the  namesof  tho 
goddess  of  love.)  The  name  of  a  subgenus  of  butterflies 
in  Treitschkc's  system,  where  it  is  erroneously  written 
Zerynthta. 

ZE'RO.  (Ital.  ?)  A  term  generally  used  in  reference 
to  the  thermometer,  implying  the  point  at  which  the 
graduation  commences.  The  zero  of  Reaumur's  and  of 
the  centigrade  thermometer  is  the  freezing  point  of 
The  zero  of  Fahrenheit's  scale  is  32°  In  ' 
at  which  water  congeals,  being  about  the 
of  a  mixture  of  salt  and  snow.  St*  Thbbm* 
ZK'THKS.  In  Classical  Mythology.  Zethes  and 
Calais  were  the  sons  of  Boreas,  king  of  Thrace,  and  Orl- 
thyia.  They  accompanied  the  Argonauts,  and  were 
afterwards  slain  by  Hercules. 

ZEU'GMA.  (Gr.  itvyf**,  yoke.)  A  figure  in  gram, 
mar,  by  which  an  adjective  or  verb  which  agrees  with 
a  nearer  word  is  referred  also,  by  way  of  supplement,  to 
one  more  remote. 

Zl'MOMK.  (Gr.?et*»iui,a  ferment.)  That  part  of  the 
gluten  of  wheat  which  is  insoluble  in  alcohol.  When 
rubbed  in  a  mortar  with  powdered  guaiacum,  it  produces 
a  fine  blue  colour. 

ZINC.  A  metal,  first  mentioned  by  Paracelsus  ;  but 
Its  ores  were  known  at  a  much  earlier  period.  In  com- 
merce it  is  often  called  spelter ;  and  is  obtained  either 
from  the  native  carbonate  of  zinc,  called  calamine,  or 
from  the  native  sulphuret  or  blende  of  mineralogists. 
These  ores  are  roasted  and  mixed  with  charcoal  or  car- 
bonaceous flux  -  the  mixture  is  put  Into  a  kind  of  crucible 
closet!  at  top,  and  perforated  at  bol 
which  passes  through  the  g 
water  ;  the  vapour  of  the  zinc  i 
this  tube,  and  is  condensed  in  the  water.  The  first  por- 
tions are  impure,  containing  arsenic,  and  often  cadmium, 
in  which  case  the  vapour  burns  with  what  the  workmen 
call  a  brown  blaze  :  w  hen  the  blue  blaze  ap|K*ars  the 
zinc  is  collected.  The  sine  of  commerce  (which  it  not 
quite  pure)  has  a  peculiar  blueish  colour  and  lustre,  a 
lamellar  and  crystalline  texture,  and  Its  specific  gravity 
Is  about  7.  At  common  temperatures  it  is  tough  and 
intractable  under  the  hammer  ;  and  when  heated  to 
above  300°  it  becomes  brittle,  and  fuses  at  about  770°. 
But  at  temperatures  between  TAP  and  3'JP  it  becomes 
malleable  and  ductile  ;  so  that  it  may  be  beaten  out  under 
the  hammer,  and  rolled  into  sheets  and  leaves,  and  drawn 
into  wire,  in  a  manner  extremely  remarkable  when  its 
highly  crystalline  texture  is  considered.  Being  a  cheap 
and  light  metal,  and  one  which,  after  having  been  super- 
ficial!) oxidized,  long  resists  the  further  action  of  air  and 
water,  it  has  iatcly.bcen  much  employed  as  a  substitute 
for  lead  in  lining  water  cisterns  and  covering  buildings ; 


ttom  by  an  iron  tube, 
of  the  furnace  into 


lining  water  cisterns  and  covering  buildings ; 
it  has  also  been  lately  employed  In  the  curious  operation 
of  transferring  printing  ( under  the  name  of  zincography). 
It  is  a  very  inflammable  metal,  burning  in  the  flame  of  a 
spirit  lamp  with  a  brilliant  white  light  ;  but  the  oxido 
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ZINGIBERACEjE. 

which  can  only  be  carried  on  at  a  high  red  heat,  when 
the  vapour  of  the  metal  burns  with  an  intensely  bright 
flame,  and  yields  at  the  tame  time  a  quantity  of  flocculent 
oxide,  which  floats  about  in  the  surrounding  air,  and  was 
formerly  called  philosopher's  wool,  pumphotis,  and  nihil 
allmm.  The  equivalent  of  tine  ft  32,  and  that  of  iti 
oxide  40.  Though  line  it  apparently  without  action 
upon  water,  yet  iti*  a  most  oxldablc  metal ;  but  the  inso- 
lubility of  it*  oxide  protecti  it  from  further  action,  to  that 
when  a  film  it  once  formed  upon  it,  it  retists  further 
change ;  but  when  a  little  acid  It  present  in  the  water, 
and  the  tine  not  quite  pure,  it  it  rapidly  acted  upon,  and 
at  the  expense  of  the  water,  which  evolves 
of  hydrogen  (whet 
'    oxide  of  tine  it 


sulphuric  acid  Is 
and  dissolved  by 
rs  line  to  power- 


ful a  generator  of  electricity  in  the  voltaic  pile.  The 
salts  of  tine  are  mostly  soluble,  and  have  a  nauseous, 
astringent,  and  metallic  taste.  The  sulphate  of  xinc,  or 
white  vitriol,  it  employed  in  medicine  as  an  emetic  and 
tonic,  and  the  oxide  and  carbonate  are  externally  used 
in  the  form  of  ointment.  The  chloride  qf  zinc  is  a  colour- 
less compound,  fusible  at  a  heat  a  little  above  313°,  and 
known  to  the  older  chemists  under  the  name  of  butter 
qf  xinc.   Brass  Is  an  alloy  of  tine  and  copper. 

■INGIBERA'CEiE  (Zingiber,  one  of  the  genera),  or 
SCITAMINEf .  A  natural  order  of  Herbaceous  Ho- 
mtndrous  Endogens,  inhabiting  the  tropics.  It  is  dis- 
tinguished from  the  Musaceous  order  in  tne  latter  having 
five  or  tlx  stamens,  with  a  calyx  and  corolla  of  the  same 
texture  ;  and  from  Iridaceee,  by  two  of  the  stamens  being 
either  deformed  or  abortive;  and  from  Marantacca,  by 
the  single  stamen  being  placed  opposite  to  the  labellum 
or  anterior  division  of  the  Inner  series  of  the  corolla,  and 
proceeding  from  the  base  of  the  posterior  outer  divition. 
Cardamoms  arc  the  seeds  of  several  plants  of  thlt  order, 
which  are,  however,  principally  valued  for  the  aromatic 
stimulating  properties  of  the  root  or  rhitoma ;  such  are 
found  in  ginger  (Zingiber  officinale),  galangalc  (Alpinia 
raccmosa and gaLinga).  and  tedoary  ( Curcuma  xedoaria 
and  xerumbet).  Turmeric,  a  substance  half  dye 
half  condiment,  is  the  powder  of  the  rhitoma  of  < 


cuma  longa. 

Zl'RCON.  A  mineral  chiefly  composed  of  tirconia 
and  silica,  found  in  the  sand  of  tne  riven  of  Ceylon,  and 
occasionally  imbedded  in  primitive  rocks.  It  is  of  va- 
rious colours,  aud  when  transparent  is  sometimes  used  in 
jewellery. 

ZIRCCPNIUM.  The  metallic  base  of  tirconia,  an 
earth  discovered  in  17(9  by  Klaproth  in  the  jargon  or 
zircon  of  Ceylon.  Zirconium  has  only  been  obtained  in 
the  form  of  a  black  powder,  which  when  heated  in  the 
air  burns  into  the  oxide.  The  salts  of  tirconia  are  dis- 
tinguished from  those  of  alumina  and  gludna  by  being 
precipitated  by  aUthe  pure  alkalies,  and  by  being  insoluble 

WZCOA'NVHUSdl  (Cr.  .'**».  an  animal,  and  m»9t,  a 
flower.)  The  name  of  a  genus  of  Polypes,  comprehend- 
ing those  which  possess  the  complex  structure  of  the 
Actinia:,  but  consist  of  different  individuals  adhering 
to  a  common  fleshy  basis. 

ZO'CLE,  or  ZOCCOLO.  (It.  toccolo,  a  wooden 
shoe.)    In  Architecture,  the  same  as  socle  f  which  tee. 

ZO'DIAC.     (Gr.  dim.  of  {•»#»,  animal ;  be- 

cause the  constellations  of  the  ecliptic  arc  for  the  most 
part  represented  in  celestial  charts  by  the  figures  of 
animals.)  An  imaginary  tone  or  belt  in  the  heavens, 
extending  to  about  8°  or  9°  on  each  tide  of  the  ecliptic, 
which  dividet  it  in  the  middle.  No  use  is  made  oi  the 
zodiac  in  astronomy ;  the  name  only  Indicates  that 
region  of  the  heavens  within  which  the  apparent  motions 
of  the  sun,  moon,  and  all  the  greater  planets  arc  confined. 
Three  of  the  new  planets,  Juno,  Ceres,  and  Pallas,  have 
which  exceed  the  limits  of  the  ancient  to- 
ld are  therefore  tometimes  called  esira-zodiaeal 
planets ;  but  Vesta  is  also  sometimes  included  in  the 

'"ThctodVac'^divldtd1  tototwelvc  equal  parts,  called 
signs ;  which  are  designated  by  the  namet  of  the  con- 
ttellationt  with  the  places  of  which  the  signs  anciently 
corresponded.  They  are  Aries,  Taurus,  Gemini,  Cancer, 
Leo,  Virgo,  Libra,  Scorpio,  Sagittarius,  Capricornus, 
Aquarius,  and  Pisces.  1  he  signs  are  counted  from  the 
vernal  equinox,  one  of  the  points  in  which  the  equator 
intersect*  the  ecliptic ;  whence,  in  consequence  of  the 
regression  of  the  equinoctial  points,  their  position  with 
respect  to  the  constellations  or  fixed  stars  it  greatly 
different  from  what  it  was  lu  remote  ages.  Some  time 
prior  to  Hipparchus,  the  first  pointt  of  the  constellations 
Ariet  and  Libra  corresponded  to  the  vernal  and  au- 
tumnal equinoxes  ;  those  of  Cancer  and  Capricorn  to 
the  summer  and  winter  solstices  :  art>rc*ent,  the  differ- 
ence it  about  30°.  Tho  vernal  equinox  now  happens 
in  the  constellation  Pitccs,  the  summer  solstice  in 
Gemini,  the  autumnal  equinox  iti  Virgo,  and  the 
winter  solstice  in  Sagittarius  ;  but  the  vernal  equinox 
always  corretpouds  to  the  first  point  of  the  sign 
)M0 
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r  the  summer  solstice  to  the  first  of 

On  this  account  it  is  necessary  to  distinguish 
I  the  signs  of  the  zodiac,  which  follow  the  mod :m*  at  t» 
equinoctial  points,  and  the  constellations  oi  the  z*cU*t 
which  are  Immoveable  in  the  celestial  sphere. 

It  hat  been  tupposed  that  the  constellations  of  tu 
zodiac  were  invented  in  Egypt  in  a  very  remote  asw,  sre! 
that  they  had  a  reference  to  the  divisions  of  the  wl- 
and  the  agriculture  of  that  country  at  the  titme  of  tfc«tr 
invention.  If  we  go  back  to  •  period  about  VdO  b»*r» 
Christ,  the  constellations  Aquarius  and  Pisces,  st  ut 
season  of  the  overflow  of  the  N  tic,  would  be  < 
opposite  to  the  sun.  and  would  i 
set.  Virgo,  usual U 
of  corn  in  f 

in  Egypt 

,  it  is  easy  to 

been  found  in  several  Egyptian  tr-z 
other  eastern  countries,  which  hare  given  ris*  to  start 
discussion.    (See  Pupuit,  Mentoire  smr  rOnsrur  cm 
Zodiaque;  Biot,  Rtcherehes  smr  C  Astrxmvnmie . 
Montucla,  Histoire  des  Math.  torn.  i. ; 
de  V  Astr.  Anaimne.) 

ZODIACAL  LIGHT.  In  Astronomy,  a  aunt  t«e- 
bulnui  aurora  which  accompanies  the  sua-  Tbtscvrwe 
phenomenon  was  observed  by  Kepler,  who  snj^w* 
it  to  be  the  solar  atmosphere ;  but  it  was  first  amnt'h 
described  by  Dominic  tankloi,  who  fare  it  the  r*a*rw 
which  it  is  now  known,  it  is  visible  itnroerliatHt  l»**r* 
sunrise  or  after  sunset,  in  the  place  where  the  saa  * 
about  to  appear  or  has  just  quitted  in  the  harirsa.  ~ 
ha*  a  flat  lenticular  form,  as  represented  in  the  maorxM 


imu.-h 


ii  ii  *> 


ecliptic,  or  rather  erf  • : - 
tun's  equator.  Forth* 


is  scare**?  ri- 
sible in  oar  latitudes,  ex- 
cepting in  those  teasers 
when  the  plane  of  tir 
sun's  equator  it  asc*t 
nearly  perpend  leuiir  t* 
the  horizon.  TTr  v-  <■ 
favourable  tin*-*  f  r 
•  •'•'».       it  m  !: 

months  of  April  or  May 
In  the  evening,  or  at  the  opposite  season  of  tbe  veir  bzf  r> 
sunrise.  At  other  times,  the  plane  of  the  solar  eqaat* 
being  more  oblique,  aud  the  luminous  pyramid  racJcar<i 


In  the  same  degree.  It  rises  so  little  above  the  h.n».*i 
that  its  light  is  effaced  by  the  atmosph.-re  of  tbe  ear* 
The  apparent  angular  distant.-  of  its  v.  rt.  \  u -n  ' 


or  10r>>,  and  the  breadth  of  its 
its  axis  from  8*  to  3U».    It  is  e 


defined,  at  least  in  this  i 
in  tropical  countries. 

Numerous  opinion!  have  been  entertained  re*  pert -..ic 
the  nature  and  cause  of  this  singular  phenomenon.  Cas- 
tlni  thought  it  might  proceed  from  the  blended  light  of 
an  Innumerable  multitude  of  little  planets  circulat-sr 
about  the  tun,  as  the  milky  way  owes  its  appeara»ce  ta 
the  light  of  agglomerated  myriads  of  stars.  Euler  ea- 
deavourrd  to  prove  that  it  proceeds  from  the  tar* 
causes  as  the  tails  of  comets.  Kepler  had  ascribed  a 
appearance  to  the  solar  atmosphere  ;  and  the  «-arae  hy- 
pothesis was  adopted  by  Mairan  and  others,  till  it  »a 
shown  by  Laplace  to  be  untenable  for  the  foltowhtf 
reasons :  —  In  the  firtt  place,  the  solar  atmosphere  car  -oc 
extend  beyond  the  distance  at  which  the  cmtrifun 
force  would  be  balanced  by  the  attraction  ;  but  th  • 
point  lies  far  within  tbe  orbit  of  Mercury,  tbe  greatest 
"  n  of  which  it  28°,  whereas  the  todiaral  ligi-i 
observed  to  extend  to  100°  from  the  son.  la 
in  order  that  the  spheroid  of  the  satar 
atmosphere  may  be  in  equilibrium,  the  ratio  of  the 
equatorial  to  the  polar  axis  cannot  exceed  that  of  3 
to  2 ;  whence  Its  form  would  not  correspond  st  ith  t-w 
lenticular  appearance  of  the  zodiacal  light.  Sir  Jofcn 
Herschel  remarks,  that  "  it  may  be  conjectured  to  he  no 
other  than  the  denser  part  of  that  medium,  which,  as  see 
have  reason  to  believe,  resists  the  motion  of  rotocti  . 
loaded,  perhaps,  with  the  actual  materials  of  the  toils  of 
millious.of  those  bodies,  of  which  they  have  been  stripped 
hi  their  'successive  perihelion  passages,  and  which  auy 
be  slowly  subsiding  into  the  %\m."  —  Attrtmcerw.  I**- 
Cue.  p.  407.  (Blot,  Astronomic  I'hptique ;  Mairu, 
Trait*  Physique  ct  Uistoriquc  de  C  Aurore  Bortm*  ; 
Euler.  A/cfw.  de  Berlin,  1746;  LaLsnde,  A  sir.  mamt «, 
torn.  1. ;  Hooke,  Opera  Posth.) 

ZO'llAK.  (llcb.  splendour.)  A  Jew  ish  book,  byk'.j 
esteemed  by  the  rabbis,  and  supposed  to  be  of  great, 
though  altogether  unascertained,  antiquity.  Itmnsics 
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ZOISITE. 

x>ks  of  Moses.    It  has  been  translated  into  Latin  (cd. 

ZOI'SITE.  A  variety  of  epldotc,  named  after  it* 
iscoverer  Baron  von  ZoU. 

ZONE  (Gr.  imn,  a  girdle  or  bell),  in  A*tronomy, 
enote*  a  portion  of  the  celestial  sphere  included  between 
vo  parallel  circles.  In  Geography,  the  terrestrial  tones 
re  the  five  broad  spaces  or  belts  into  which  the  surface 
f  the  earth  is  divided  by  the  two  tropics  and  the  two 
olar  circles.  The  space  included  between  the  tropic*  is 
tiled  the  torrutzonc ;  its  breadth  is  equal  to  47°,  or  twice 
»e  sun's  greatest  declination,  and  it  is  divided  into  two 
qua!  parts  by  the  equator.  That  included  between  the 
-oplc  of  Cancer  and  the  arctic  circle  is  called  the  north 
•mperate  zone ;  and  that  between  the  tropic  of  Capri  - 
orn  and  the  antarctic  circle  "the  south  temperate  zone. 
"he  breadth  of  each  of  these  is  43°.  The  space  between 
lie  arctic  circle  and  the  north  pole  is  the  north  /rigid 
une  ;  and  that  between  the  antarctic  circle  and  the  south 
•ole  is  the  south  frigid  zone.   See  Geography,  Earth. 

ZOO'GRAPHY.    (Gr.  Cam*,  and  /  write.) 

I' he  description  of  animals. 

ZOO'LATRY.  (Gr.  ism,  an  animal,  and  Xmrptm,  / 
■•or  ship.)  The  worship  of  animals  ;  which  was  the  cha- 
acteristic  of  the  ancient  Egyptian  religion  most  re- 
marked upon  by  foreigners. 

ZOO'LOG  Y.  (Gi.  Is**,  an  animali  \sy«,  a  discourse.) 
The  science  of  animals.  V. 


A 
at 

pendencies 


of  the  nature  of 
hat  of  their  organization,  and  of  the  functions  and  inter 

*  of  their  component  parts, 
w<>  great  branches  of  zoology,  called  Zootomy,  or  com 


it  Implies 
ind  inter- 
constitutes  the 


•arative  anatomy,  and  Physiology.  The  doctrine  of  the 
accession  of  species  of  animals  upon  the  earth,  at  it 
elates  principally  to  such  as  no  longer  exist,  la  Included 
it  a  third  branch  of  the  science  of  animals,  called  Pa- 
ccantology,  with  which  is  closely  connected  that  which 
reals  of  the  geographical  distribution  of  existing  species. 
The  term  Zoology  is  practically  restricted  to  the  science 
»f  the  outward  characters,  haul 
icatioo  of  animals. 

As  the  forms  of  living  animals,  the  parts  they  play  In 
he  theatre  of  nature,  their  good  and  evil  relations  to 
nan,  cannot  be  profitably  treated  of  in  the  space  as. 

•  igned  to  this  article,  it  will  be  limitedtothe  exposition 
>f  the  principles  of  the  classification  of  animals,  and  of 
he  characters  and  relative  value  of  those  groups  which 
lave  not  been  already  treated  of  in  the  present  work. 

A  classification  is  essentially  based  on  the  ideas  of 
ikeneu,  unlikencss.  and  proportion  in  Its  subjects, 
t  is  purposed  to  define,  In  a  classification  of  < 
heir  different  degrees  of  resemblance,  a  natural 

*  aimed  at.  When  a  classification  is  restricted  to  the 
•uunclation  of  a  few  likenesses  which  may  be  moat  readily 
if  tec  ted  and  mo»t  easily  retained  in  the  memory,  it  bo- 
urnes an  artificial  system.  A  likeness  extends  as  far  as 
i  character  is  common  ;  and  the  more  extended  or  com- 

 the  property  or  structure  on  which  such  character  Is 

bunded,  the  more  important  and  essential  it  becomes 
is  an  element  of  the  classification. 

Zoologists  having  ascertained  as  many  of  the  characters 
ommon  to  all  animals  as  served  to  form  their  complex 
dea  of  an  animal,  have,  in  the  next  place,  endeavoured 
o  discover  the  difference,  which,  added  to  the 
lefinitlon  of  the  animal,  would  form  the 
jiecies  of  that  genus,  logically  speaking. 

Such  a  difference  or  character  is  not  to  be  detected  by  a 
uperficial  examination.  Aristotle  thought  he  had  found 
t  in  the  blood,  recognizing  as  blood  only  the  red-coloured 
lulrient  fluid,  like  that  which  flows  in  the 
■eins  of  man.     His  primary  division  of 


he  Enaima  and  the  Anaima.  The 
>easU,  birds,  reptiles,  and  fishes ;  and  the  A 
doodles*  animals,  included  alt  the  lower  species. 

Nothing,  perhaps,  can  show  more  forcibly  the  nature 
ind  amount  of  observation  required  to  frame  a  good 
I  ossification,  and  the  value  of  the  information  concen- 
rated  in  it*  exposition,  than  the  great  and  long-continued 
Icfcrencc  paiu  to  this  early  step  in  the  class liicatory 
i ranch  of  zoology,  and  the  minute  and  extended  re- 
-earche*  required  for  the  elimination  of  its  erroneous 
-lenient.  First,  It  was  found  that  many  of  the  Exsan- 
ruineous  animals  of  Aristotle  did  actually  possess  blood, 
ti tiering  only  in  colour  from  that  of  the  so-called  San- 
guineous species.  This  discovery,  however,  led  only 
o  a  nominal  improvement  in  the  primary  division  of 
in  mail ;  the  Enaima  being  "  red-blooded,"  and  the  Anal- 
na  "  white-blooded  "  animals.  It  was  reserved  for 
In  the  course  of  his  minute  dissections  of  the 
animals,  to  discover  that  an  extensive  das*  of 
I  had  red  blood  circulating  In  a  closed  system  of 
||  and  this  discovery  first  materially  af- 
of  the  character  adopted  by  Aristotle 

or  the  primary 


ZOOLOGY. 

Now,  if  scientific  classification  were  really  based  on 
the  idea  of  likeness  alone,  and  the  grouping  together  of 
individuals  into  kinds  in  forming  a  natural  system  were 
regulated  by  a  consideration  of  their  resemblances  only, 
then  the  modification  of  the  Aristotelian  system  involved 
in  Cuvier's  discovery  would  be  merely  an  extension  of 
the  group  Enaima  at  the  expense  of  the  group  Anaima  ; 
and  the  Anellidet,  or  red-blooded  worms,  must  have  been 
united  with  birds,  fishes,  and  other  Sanguineous  animals. 
But  the  foologist,  in  the  formation  of  a  natural  system, 
has  to  be  governed  at  every  step  by  the  Idea  of  difference 
as  well  as  by  that  of  likeness.  Coincident  with  the  dis- 
covery above  mentioned  was  the  perception  that  If  the 
Anellide*  resembled  beasts  In  the  colour  of  their  blood, 
they  differed  from  them  in  most  other  essential  point*  ; 
and  thus  the  circulating  fluid  was  rejected  as  a  ground 
for  the  primary  group*  of  the  animal  kingdom,  and 
other  characters  were  eagerly  sought  for. 

Lamarck  conceived  that  he  had  discovered  the  best 
substitute  for  the  Aristotelian  primary  character  in  the 
vertebral  column  ;  this  structure  being  present  in  all  the 
Enaima  of  Aristotle,  and  absent  In  all  the  Anaima.  He 
proposed,  therefore,  the  name  of  Vertebral  a  for  tho  one 
class,  and  Invertebrata  for  the  other.  The  defect  of  this 
primary  division  of  the  animal  kingdom  was  soon  per- 
ceived to  arise  from  the  neglect  of  a  third  fui  ' 


idea  in  a  classiflcatory  science,  via.  that  of  proportion,  or 
relative  value,  in  the  primary  groups ;  and  in  tho  attempt  to 
remedy  this  defect  the  Important  discovery  was  made, 


that  the  vertebral  column  was  a  modification  of  struc- 
ture subordinately  related  to  a  particular  condition  of  an 
organic  system  of  much  higher  importance  in  the  animal 
body  than  the  skeleton,  vlx.  the  nervous  system.  A 
knowledge  of  the  anatomy  of  this  system  hence  be- 
came essential  to  the  zoologist ;  and  the  result  of  a 
long  series  of  minute  and  elaborate  dissections  was  tho 
detection  of  at  least  three  modifications  of  the  nervous 
system  of  equal  importance  with  that  In  regard  to 
which  a  skull  and  vertebral  column  are  dependent  and 
subordinate.  Hence  arose  the  proposition  by  Cuvier 
to  divide  the  animal  kingdom  primarily  Into  four  pro- 
vinces or  subkingdoms:  viz.  Vertcbrata,  Mollusca,  Articu- 
lata,  and  Radiata  ;  or,  as  they  have  been  termed,  in 
accordance  with  the  modifications  of  the  nervous  system 
respectively  characterising  them,  Myelencephala,  l/ctero- 
gatif>liata,  llomogangiiata,  and  Acrita. 

All  previous  primary  divisions  of  the  animal  kimrdom*. 
having  been  proposed  in  ignorance  of  the  true 
ter*  by  which  such  group*  exist  in  n 
abandoned  by  the  common  consent  of 

telian  system  :  the  class  Vermes  of  the  Syttema  Satur*, 
as  it  included  the  Ostracoderma  and  Malaiia  of  Aris- 
totle, afterwards  the  Mollusca  of  Cuvier,  with  the  true 
Vermes,  was  a  retrograde  step  in  this  branch  of  zoological 
science. 

The  subkingdom  Vertebrata,  or  Myelencephala,  is  sub- 
divided into  classes,  according  to  tho  modification*  of  the 
respiratory  and  circulating  organ*.  These  modifications 
are  essentially  four  In  number,  which  may  be  thus  ex- 
pressed :  — 

1  •  Lungs  suspended  freely  in  a  thoracic  cavity;  sub- 
divided into  minute  air-cells.  Heart  divided  into  four 
cavities  ;  pulmonic  and  systemic  circulation*  distinct. 

2.  Lungs  adherent  to  the  walls  of  a  thoracic  cavity, 
communicating  with  large  air-cell*  in  other  cavities  of 
the  body.  Heart  with  four  cavities  ;  pulmonic  and  sys- 
temic circulations  distinct. 

3.  Lungs  suspended  freely  in,  on 
of  a  thoracic-abdominal  cavity  ;  not 
air-cells.    Heart  with  four  or  three 


with  or  without  lungs.  Heart 
transmitting  all  the  blood  to  the 

The  first  condition  of  the  respiratory  and  circulating 
organs  coexists  w  ith  a  viviparous  generation,  and  lacteal 
organs  for  the  nourishment  of  the  new-born  young  ; 
whence  the  class  was  termed  Zootoca  t  by  Aristotle,  and 
Mammalia  by  Linnaeus ;  and  the  latter  term  is  retained, 
because  it  expresses  a  character  which  is  truly  peculiar 
to  the  class.  The  total  or  partial  clothing  of  hair,  and 
the  other  organic  coexistences  which  proclaim  the  na- 
turalness of  the  group  in  question,  are  mentioned  under 
the  term  Mammalia. 

The  second  condition  of  the  respiratory  and  circulat- 
ing organs  characterises  the  class  of  Birds.  It  I*  asso- 
ciated in  this  class  with  an  oviparous  generation,  a 
covering  of  feathers,  and  those  other  modifications  of  tho 
type  of. 


*  If  w» 
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ZOOLOGY. 

of  Am.  This  U  the  most  natural  and  circum- 
scribed of  all  the  groups  of  animals  of  corresponding 
value.  Both  mammals  and  birds  differ  from  all  other 
classes  of  animals  in  being  warm-blooded  ;  it  hence  they 
hare  been  combined  to  form  a  group  called  Hcmatherms. 

The  condition  of  the  circulating  and  breathing  organs 
which  characterizes  the  third  class  of  vertebrate  animals, 
called  Reptiles,  is  associated  with  cold  blood,  and  a  co- 
of  scales,  bony  plates,  or  a  naked  skin.  The  gene- 
is  oviparous  or  ovovlvlparous :  the  other  cha- 
i  are  given  under  the  head  Reptilia. 
Fishes^ besides  breathing  by^gllls^and  having  a  heart 

defended  by  scales,  or  by  bony  plates,  or  are  naked. 
They  are  likewise  oviparous,  or  ovoviviparous  ;  and,  with 
a  few  exceptions,  as  the  tunny,  the  temperature  of  tbclr 
blood  corresponds  with  that  of  the  surrounding  me- 
dium. They  are  exclusively  aquatic  ;  and  their  general 
characters  and  clarification  are  given  under  the  heads 
Pisces  and  Ichthyology- 

The  subkingdom  MoUusea,  or  lleterogangliata,  is  cha- 
racterised by  a  ring  of  nervous  matter  surrounding  the 
gullet,  whence  the  nerves  radiate,  often  unsymmetrically, 
to  different  parts  of  the  body.  There  is  a  ganglion  or 
little  brain  below  the  gullet,  and  sometimes'  also  above 
that  tube  :  the  nerves  of  the  body  arc  generally  connected 
with  one  or  more  detached  ganglions.  The  form  of  the 
body  corresponds  with  the  disposition  of  the  nervous 
system,  and  is  often  unsymmetrtcal ;  it  is  generally  soft, 
covered  with  a  mucous  skin,  and  destitute  of  jointed 
(Cephalopoda),  In  which  the  supra- 
ia*s  is  large,  it  is  protected  by  a 
;  but  this  Is  absent  In  other  Mol- 


skeleton  a  calcareous  plate  or 
ites.  called  shells,  secreted  by  the  skin.  (See  CoN- 
chology.)  The  animal  functions  are  feebly  enjoyed 
In  the  tleterogangliate  subkingdom.  Distinct  organs 
of  hearing  and  smell  have  as  yet  been  found  only  in 
the  highest  class  (Cephalopoda)  ;  the  eves  are  reduced 
to  mere  rudiments  in  the  group  next  in  subordination 
(Gasteropoda)  ;  and  the  head  is  altogether  wanting  in 
the  three  lower  classes,  thence  collectively  called  Ace- 
phala.  The  machinery  of  the  organic  functions,  on  the 
other  hand,  is  largely  and  completely  developed.  Every 
mollusk  has  a  heart,  and  a  closed  system  of  arteries  and 
veins  :  in  the  higher  Cephalopods  the  circulating  system 
is  physiologically  as  pel  feet  as  in  the  highest  Vertebrates, 
and  the  heart  is  anatomically  more  complicated.  An 
of  respiration  Is  never  wanting  ;  but  It  presents 
iter,  that  whereas  in  the  Vcrtebrata  it  com- 
with  the  mouth,  In  the  MoUusea  it  is  con- 
the  opposite  termination  of  the  alimentary 


phrodite. 

The  primary  division  of  MoUusea  is,  according  to  the 
presence  or  absence  of  a  head,  into  the  Eucephala  aud 
Acephala. 

The  Encephalous  Mollusks  are  divided,  according  to 
their  locomotive  organs,  into  the  classes  Cephalopoda, 
Gasteropoda,  and  Pteropoda  ;  the  Acephalous  Mollusks, 
according  to  their  respiratory  organs,  into  Lamclli- 
branchiata,  Palliobranchiata,  and  Ileterobranchiata : 
the  two  latter  classes  are  more  commonly  called  Braehio- 
poda  and  i i  meat  a.  See  those  names  of  classes,  and 
Malacology. 

The  third  primary  division  of  the  animal  kingdom, 
vii.  the  Articulata,  it  as  well  characterized,  Cuvler  states, 
as  that  of  the  Vcrtebrata.  "  The  skeleton  is  not  in- 
ternal, as  in  the  latter ;  neither  is  it  annihilated,  as  In 
the  MoUusea.  The  articulated  rings  which  encircle  the 
body,  and  frequently  the  limbs,  supply  the  place  of  it ; 
and  as  they  are  usually  hard,  they  furnish  to  the  powers 
of  motion  all  requisite  points  of  support ;  so  that  we 
have  here  as  many  kinds  of  locomotion  as  among 
Vcrtebrata.    This  external  position  of  the  hard  pi 


the 

and  Internal  one  of  the  muscles,  reduce  each  articulation 
to  the  form  of  a  sheath,  and  allow  it  but  two  kinds  of 
motion,  unless  the  limbs  be  united  by  flexible  mem- 
branes, or  fit  into  one  another ;  and  then  their  motions 
are  more  various,  but  have  not  the  same  force. 

"  The  system  of  organs  in  which  the  Articulata  re- 
semble each  other  the  most  It  that  of  the  nerves.  Their 
brain,  which  is  placed  above  the  oesophagus,  and  furnishes 
nerves  to  the  parts  adhering  to  the  head,  is  very  small. 
Two  cords,  which  embrace  the  a\«nj>h.igus,  are  extended 
along  the  abdomen,  and  united  at  certain  distances  by 
double  knots  or  ganglia,  whence  arise  the  nerve*  of  the 
body  and  limbs.  Each  of  these  ganglia  seems  to  fulfil 
the  functions  of  a  brain  to  the  surrounding  parts,  and  to 
preserve  their  sensibility  for  a  certain  length  of  time 
when  the  animal  has  been  divided.  If  to  this  we  add 
that  the  jaws  of  these  animals,  when  they  have  any,  are 
always  lateral,  and  move  from  without  inwardly,  and  not 

organ  of 
shall 


from  above 
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•  downwards,  and  that  no  distinct  organ  ( 
hitherto  been  discovered  in  them,  we  sha 
sued  all  that  can  be  said  of  them  in  general. 


ZOOPHAGAN& 

The  existence,  however,  of  the  organs  of  bean-ig.  .< 
presence,  number,  and  form  of  those  of  sight,  the  t 
of  respiration,  the  condition  of  the  organ*  of  cirealar-c 
and  the  colour  of  the  blood,  present 
which  characterize  the  subdivisions  or  < 
ticulato  or  liomogangliatc  subkingdom. 

These  classes  are,  Crustacea, 
Anellala,  and  Cirripedia.    See  tbot 

The  first  three  are  combined  by 
group,  called  Condylopoda,  in  rcfei 
articulated  members;  but  these 
by  the  Ctrripedta.  which,  although  pUced  by  C* 
the  Molluscous  subkingdom.  are  proved  by  their ; 
system  and  metamorphoses  to  be  essential 
nearly  allied  to  the  Crustacean*. 

The  Radiated,  or  fourth  primarr  division  of 
in  the  system  of  Cuvier,  is  so  called,  because  the  b«- 
organized  animals  composing  it  agree.  Cuvier  up.  a 
having  their  part*  arranged  round  sua  axis,  and  on  aae  j 
several  radii,  or  on  one  or  several  Hues  exteodKi;  b-z. 
one  pole  to  the  other.   "  Even  the  Kutozoa  have  at  kat 
two  tendinous  lines,  or  two  nervous  thread*.  \r .*.v*iz.. 
from  a  collar  round  the  mouth  ;  and  several  of  litem  as" 
four  suckers  situated  routfd  a  proboscidifonn  elevate: 
The  nervous  system,  when  traces  of  it  nave  bees  n*ib*? 
is  alto  arranged  in  radii."    This  cannot,  however,  s* 
tirmed  with  propriety  of  the  nerves  of  the  L 
ttfera  ;  but  these  classes  agree  with  all  the  i 
(Holothuria  excepted)  in  the  absence  of  disticct 
tory  organs.  It  has  been  proposed  to  divide  the  lULaa* 
animals,  or  Zoophytes  of  Cuvier.  into  two  subii^p4e= 
the  Sematotteura,  presenting  conspicuous  sieri.«u*  i-j- 
menu  ;  and  the  Aerita,  in  which  sucn  filament*  art  w*. 


and  readily  characterized  by  having  the  alimentary! 
in  the  form  of  a  distinct  tube,  with  proprr  panct* 
floating  in  an  abdominal  cavity,  and  provided  wxh  i 
separate  inlet  and  outlet ;  while  in  the  Act**  the  di- 
gestive cavity  is  excavated  in  the  parenchyma  of  tic 
body,  Is  devoid  of  distinct  parietes,  ana  ha*  no  anal  euskt. 
The  Scmatoneura  never  propagate  by  gcrunnanoe  x 
spontaneous  fission,  but  these  modes  of  reproduction  *f* 
common  in  the  Aerita.  The  latter  division  hat  tw. 
termed  Qozoa,  from  their  analogy  to  the  ova  or  genai  at 
the  higher  classes  ;  but  I  have  elsewhere  observed  *  tai 
as  the  changes  of  the  embryo  succeed  each  other  *  .r*  i 
rapidity  proportionate  to  its  proximity  with  the  coe 
mencement  of  its  development,  so,  also,  in  each  dan  «' 
Aerita,  there  are  genera  which  closely  appruxtrnatr  r 
merge  into  tome  one  or  other  of  the  higher  or  N« 
neurout  classes,  and  their  characters  are  i 
definite  and  fixed.  If,  therefore,  guided  by  their 


affinities,  we  arrange  the  Radiata  into  tlw-ir  prma-* 
groups,  it  will  be  found  that  one  part  of  each  of  is** 
groups  presents  the  characters  of  the  AYwwf  ->«Trra,  a&i 


group) 

another  those  of  the  Aerita.   This  will  be  exempli  : 
the  disposition  of  the  Radiated  classes  in  the  folio*  ■> 
table  of  the  primary  groups  and  classes  of  the 
kingdom. 

Kingdom  Ammalm. 
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Subkingdom  Articulata,  Subkingdom  Moiimsct. 
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Polypi,  Cuvier. 
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ZOO'NOMY.   (Or.        and  wmjmA  Tt 
science  treating  of  the  laws  of  animal  life. 

ZOCFPHAGANS.   (Gr.  £«•».  and  I  svasr.) 

The  term  applied  to  the  order  of  Unguiculate 

*  Cyet.  «/  Ami.  amd  Pkyrlol.,  art.  *'  Acritt." 
t  Tills  may  I*  ajrAin  tubdi  Tided  Into  the  AmiXasgm  n*i  -Vim 
tkimta  proper,  vtUch  lead  to  the  doubtful  cist*  of  S/K+gi*. 
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ZOOPIIORUS. 

hlch  live  on  animal  food,  and  corresponding  to  the 
rench  term  Carnassiers ;  also  the  corresponding  group 
'  the  Marsupial  Quadrupeds. 

ZOO'PHORUS.   (Gr.         an  animal,  and  ;•■■.<,  I 
•ar.)    In  Architecture,  the  tame  as  frieze  ;  which  sec. 
ZO'OPHYTES,  Zoopkyta.  (Gr.  and  ?vrw,  a 

'ani.y  The  name  siren  by  Cuvier  to  his  fourth  and 
.at  primary  division  or  subkingdom  of  animals.  By 
.inne  It  was  applied  in  a  more  restricted  sense  to  an 
of  Vermes,  comprehending  those  beings  which  he 
'  Mte  of  the  natures  of  both  animal  and 
Mr.  fiatche'tt's 


early  all  the  ex- 
pecting them.  In  respect  to  their  composition  they  may 
e  arranged  into  four  classes:  —  I.  Those  which  consist 
I  most  entirely  of  carbonate  of  lime  and  gelatine.  They 
re  perfeetly  soluble,  with  effervescence,  in  muriatic  acid, 
nd  the  solution  yields  slight  traces  only  of  animal  mat- 
er :  when  heated  red  -hot  they  evolve  but  little  smoke 
r  odour,  and  leave  quicklime.  Common  white  coral 
Madrepora  rirgmea)  is  an  Instance  of  this  variety. 
.  Those  which,  like  the  former,  have  carbonate  as  their 
lordening  principle,  but  which  when  steeped  in  muriatic 
rid  are  less  rapidly  acted  on,  and  leave  membranous  or 
artilaginous  films,  and  which,  when  heated,  exhale 
moke  and  the  odour  of  burned  bone ;  these,  therefore, 
-onsUt  of  carbonate  of  lime,  gelatine,  and  albumen .  Such 
ir»-  the  Mndrqxna  zamea  and  the  Madrepora  fatcicu- 
aris.  The  Isis  krppuris  Is  a  curious  variety  of  this  class, 
n  which  separate  portions  of  var.  I.  are  united  by  car- 
joints.  3.  This  class  Includes  the  Gorgonia 
red  coral,  the  Tubipora  musica,  and  some  other 
the  earthy  part  of  which  is  not  merely  car- 
lime,  but  contains  a  portion  of  phosphate  of 
imo,  whilst  the  animal  part  resembles  class  2.  4.  This 
'lass  Includes  the  various  sponges.  Some  of  these  con- 
sist almost  exclusively  of  what  may  be  called  animal 
matter,  that  Is,  of  a  peculiarly  organized  albumen,  with 
%  trace  of  gelatine  ;  others  are  hardened  by  abundant 
siliceous  or  calcareous  spiculst.  Mr.  Hatchctt  ha*  pointed 
out  the  resemblance  which  exists  among  the  three  first 
classes  to  porcellaneous  shell,  mother-of-pearl  shell,  and 
the  crustaeeous  coverings  of  the  crab  and  lobsters. 
ZOO'TOMY.  (Gr.C**t,»ndTSJ*»w./d»Mrt*.)  The 
of  anatomical  science  which  relates  to  the 


ZYGOPHY*LLACE^E. 

tare  of  the  lower  animals.  See  Anatomy,  Compara- 
tive. 

ZOTHK'CA  (Gr.)  In  ancient  Architecture,  a  small 
apartment  or  alcove,  capable  of  l*»ing  separated  from  or 
added  to  a  larger  one  by  means  of  curtains. 

YA  'MIC  ACID.  (Gr.  :-ur.  leaven.)  A  compound 
formed  in  sour  bread,  and  in  vegetable  substances  which 
have  undergone  acetous  fermentation. 

ZUMO'LOGY.  (Gr.  ,\uv.  and  /.»>.;.  a  discourse.) 
The  doctrine  of  fermentation. 

ZUMO'MK TER,  or  ZUMOSI'METER.  <Gr.< 
and  aut(*.  a  measure.)    An  insti 
show  the  degree  to  which  fermentation  has  proceeded  in 
different  fermenting  liquors.    See  Saccharomi 

ZU'RLITE.   A  name  given  to  a  i 
Vesuvian  mineral. 

ZYGODA'CTYLES.  (Gr.  (teyt,.  a  poke  ;  3««wA«r, 
a  finger.)  The  name  given  by  M.  Temmfnck  to  an 
order  of  Climbing  Birds,  including  those  which  have  the 
toes  arranged  In  pairs,  two  before  and  two  behind  ;  cor- 
responding to  the  Scansores  of  Cuvier. 

Z  YQCE'NA.  (Gr.  Zvyuitm;  the  name  of  a  fish  in 
Aristotle.)  A  genus  of  Cartilaginous  fi»hes  of  the  Squa- 
loid  or  Shark  tribe,  remarkably  characterized  by  the 
extreme  breadth  and  flatness  of  the  bead,  the  sides  of 
which  extend  outwards  at  right  angles  with  and  far  be- 
yond the  body,  just  as  the  head  of  a  hammer  is  placed 
on  the  handle  :  the  eyes  are  placed  at  the  lateral  margins 
of  the  head.  The  term  Zygoma  has  also  been  applied 
by  Tchsenhelmer  to  a  genus  of  I.epidoplera. 

ZYGO'M  A.  (Gr.  C^.,.  a  yoke  ;  because  it  trai 
the  tendon  of  the  temporal  muscle  like  a  yoke.) 
cavity  under  the  zygomatic  process  of  the  temporal 
Hence,  alto,  the  term  zygomatic  muscles. 

ZYGOPHYLLA'CEAS.  (Zygophillum,  one  or  the 
genera.)  A  natural  order  of  arborescent,  shrubby,  or 
herbaceous  Exogens,  inhabiting  the  hotter  parts  of  the 
world.  Are  nearly  allied  to  Osolidacear,  from  which 
they  differ  in  many  characters  .  with  Simarubacca?  they 
accord  in  the  stamens  springing  from  the  back  of  an 
hypogynous  scale  ;  and  are  distinguished  from  Rutacett 
in  the  leaves  being  constantly  opposite,  with  lateral  or 
intermediate  stipules,  and  in  being  generally  compound, 
and  always  destitute  of  pel  lurid  dots.  The  ligneous 
of  this  order  are  remarkable  for  their 
ViUt,  is  one  of 
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SUPPLEMENT. 


ABSINTHINE. 

ABSI'NTHINE.   (Gr.    prh>  ■  4*»eV,  twetnns.) 
peculiar  bitter  principle  extracted  from  wormwood 
Artemisia  Ahttnihtum) . 

ACE'TAL.  ( L*t.  acetum,  vinegar,)  A  colourless  in- 
immabie  liquid,  obtained  by  the  action  of  spongy  pla- 
num upon  the  vapour  of  alcohol :  it  Is  convertible  by 
ow  combustion  into  acetic  acid. 

ACETO'METER  (Lat. acetum  and  Gr.  m  rf •».  mca- 
tre. )  An  instrument  in  the  form  of  an  hydrometer, 
►r  determining  the  strength  of  vinegar  and  other  forms 
f  acetic  acid  :  It  was  Indented  by  Messrs.  J.  and  P.  T«y- 
•r.  and  is  described  in  the  Quarterly  Journal  qf  Science 
nd  the  Arts,  vol.  vt 

ACE'TOKE.  (Lat.  acetum.)  Whm  acetate  of  lime, 
sryta,  or  lead.  Is  subjected  to  dry  distillation,  a  limpid 
'dour less  liquid  is  obtained,  to  which  the  above  name 
as  been  given :  it  has  a  penetrating  aromatic  odour, 
ad  is  highly  inflammable:  its  ultimate  components  are 
atoms  of  carbon,  3  of  hydrogen,  and  I  of  oxygen. 

A'CETYLE.  The  hypothetical  radical  of  the  acetic 
impounds :  it  is  composed  of  4  atoms  of  carbon  and  3 
f  hydrogen.  Its  symbol  therefore  is  C4  H„  and  that 
f  th«>  acetic  acid  C,  H  ,  O,. 

ACHILLEI'NE.  A  peculiar  bitter  principle  procured 
om  the  Achillea  mtUefidia. 

ACH'MITB.  (Gr.  «ur  the  point  qf  as  vord.  Named 
•om  the  pointed  form  of  its  crystals).  A  mineral  found 
ear  Kongsberg  in  Norway :  it  is  a  double  silicate  of 
«la  and  Iron. 

ACIDl'METER.  (Lat.  acldus,  acid,  Gr.  aster**, 
teasure.)  An  Instrument  for  determining  the  strength 
f  an  acid  by  its  saturating  power :  It  usually  consists 
f  a  glass  tube  graduated  into  100  equal  parts,  and  con- 
tining  an  alkaline  liquor  of  known  strength,  the  pro- 
ortion  of  which,  requisite  to  saturate  a  given  quantity 
f  any  acid,  is  the  equivalent  of  that  acid.   See  Al- 

A  LI  METER. 

A'CINI.  (Gr.  mm*H,  « grape.)  A  number  of  vest- 
let  arranged  in  clusters  usually  round  the  ends  or  by 
he  »ides  of  the  smallest  branches  of  the  ducts  of  aggre- 
:«tod  glands.  Each  acinus  seems  to  be  formed  by  the 
tuion  of  the  walls  of  several  vesicles  which  combine  to 
i  one  cavity  lined  or  filled  with  secreting  cells.  The 


ACRO'LEINE.  (Gr.  **(*,  extreme;  iXusr,  oH) 
Vn  acrid  volatile  product,  formed  during  the  destructive 
listillation  of  the  fat  oils  :  it  appears  to  arise  from  the 
i  worn  posit  ion  of  glycerine,  inasmuch  as  it  Is  not  ob- 
ained  from  the  pure  fat  acids. 

ACTTNOGRAPH  («»«»,  a  sunbeam;  I  write}. 

In  instrument  for  the  purpose  of  registering  the  varL. 
itions  of  chemical  influence  in  the  solar  rays,  the  inten- 
sity of  which  has  been  found  to  bear  no  direct  relation 
»  the  quantity  of  light,  but  to  vary  at  different  periods 
if  the  day  and  year.  The  instrument,  as  contrived  by 
*r  Hunt,  and  described  to  the  British  Association, 
'consists  of  a  fixed  cylinder,  on  which  is  placed  a  p  re- 
lic paper.  This  is  covered  by  another 
which  revolves  once  in  twenty  .four 


lours.  Through  this  there  Is  a  triangular  opening 
livided  by  fifty  bars,  through  which  the  pancr  is  exposed 


■■  the  sunshine.  As  the  time  during  which  the  smallest 
un  of  the  opening  allows  the  paper  to  be  exposed  Is 
>ne  hundred  times  less  than  the  time  during  which  It 
i  exposed  by  the  largest  opening,  different  effects  are 
"  on  the  paper,  and  consequently  a  register  for 
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ACTINOMETER. 

every  hour  of  the  day  may  be  numerically  kept  of  the 
actinic  radiation  associated  with  light."  —  Brititk  Asso- 
ciation Reports  for  1*43  and  IMG. 

A  C  T I  NO'  M  E  T  E  R  ( Gr.  *u>  v«,  a  sunbeam,  and  purr  m>. 
measure),  an  instrument  invented  by  Sir  John  Herscnel 
for  measuring  the  force  of  solar  radiation.  It  consists 
of  a  hollow  cylinder  of  glass  soldered  at  one  end  to  a 
thermometer  tube  terminating  at  the  upper  end  in  a 
hollow  ball  drawn  out  to  a  point,  and  broken  off  so  as  to 
leave  the  end  open.  The  other  end  of  the  cylinder  is 
closed  by  a  silver,  or  silver-plated,  cap  cemented  on  it, 
through  which  a  screw,  working  in  a  collar  of  leather, 
passes  Into  the  interior  of  the  cylinder,  and  gives  the 
means  of  Increasing  or  diminishing  the  hollow  capacity 
of  the  cylinder  to  a  small  extent  at  pleasure.  The  cylin- 
der Is  filled  with  a  deep-blue  fluid  (the  ammonio-sul- 
phate  of  copper);  a  graduated  scale  is  applied  to  the 
stem,  or  thermometer  tube,  and  the  Instrument  Is  de- 
fended from  currents  of  air  by  being  enclosed  In  a  case 
having  the  Interiors  of  three  of  its  sides  blackened,  and 
the  fourth,  or  face,  composed  of  a  thick  plate  of  ghss. 

Before  using  the  instrument  for  observation  any  air* 
bubbles  in  the  cylinder  must  be  carefully  expelled.  This 
is  easily  effected  by  means  of  the  screw  and  the  ball  at 
the  top  of  the  stem,  which  serves  as  a  reservoir  and  con- 
tains a  small  portion  of  superfluous  liquid.  When  the 
ball  and  stem  are  both  filled  and  no  air  bubble  is  left, 
the  fluid  is  brought  down  to  the  sero  of  the  scale  by 
turning  the  screw. 

The  general  object  is  to  determine  the  expansion  of 
the  liquid  produced  by  the  exposure  of  a  given  area  of 
the  cylinder  to  the  direct  rays  of  the  sun  during  a  given 
interval  of  time.  But  as  the  expansion  of  the  liquid 
depends,  not  only  on  the  heating  power  of  the  snn,  but 
also  on  the  rapidity  with  which  the  heat  received  Is 
radiated  away,  and  on  every  other  circumstance  exerting 
a  thermometrical  influence,  it  is  nece*sary  to  eliminate 
those  influences.  For  this  purpose  the  observations 
are  made  with  the  Instrument  alternately  exposed  to 
and  screened  from  the  solar  rays  for  Intervals  of  t 
minute. 

On  exposure  to  the  sun,  the  liquid  In  the  stem 
rapidly,  and  the  difference  of  the  readings  of  the  scale 
at  the  beginning  and  end  of  the  Interval  of  exposure 
shows  the  combined  effect  of  all  the  heating  and  cooling 
influences.  The  instrument  is  then  placed  in  the  shade 
during  an  equal  Interval.  If  during  this  second  inter- 
val the  liquid  remains  stationary,  then  it  may  be  Inferred 
that  the  rise  in  the  first  interval  was  due  to  the  solar 
action  alone.  If  the  liquid  falls  during  the  shade  obser- 
vation, then  it  is  manifest  that  the  solar  action  is  opposed 
or  counteracted  by  the  cooling  Irfluences.and  the  num- 
ber of  divisions  through  which  the  liquid  falls  must  be 
added  to  the  number  through  which  it  rose  in  the  inter- 
val of  exposure,  in  order  to  have  the  measure  of  the 
solar  action.  But  if  the  liquid  continues  to  rise  during 
the  shade  observation,  then  it  Is  plain  that  the  action  of 
the  solar  rays  Is  assisted  by  other  heating  Influences, 
and  the  number  of  divisions  through  which  the  liquid 
rises  in  the  second  interval  must  be  subtracted  from  the 
number  through  which  it  rose  during  the  first. 

The  observations  are  made  In  triplets :  that  is  to  say, 
the  Instrument  is  held  in  the  sun's  rays  one  minute, 
then  one  minute  in  the  shade,  and  again  one  minute  in 
the  sun,  an  interval  of  30  or  30  seconds  being  Interposed 
at  each  change  for  the  purpose  of  noting  the  readings. 
The  difference  of  the  readings  at  the  ' 
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ADJUTAGE. 

of  each  minute  Interval  ti  taken,  and  the  difference  In 
respect  of  the  second  lnterv.il  la  added  to  or  subtracted 
from  the  mean  of  the  two  difference*  in  respect  of  the 
first  and  third.  A  complete  actinometer  observation, 
however,  cannot  consist  of  leas  than  three 
tlons  and  two  shade  observations 
the  more  there  are  taken  the  better. 

It  will  he  readily  seen  that  the 
above  described,  are  only  relative ; 
mlnation  must  therefore  be  lad  r« 

of  much  difficulty.  No 
doubt  it  is  possible  to  determine  for  every  Instrument 


every 

both  the  area  of  the  section  of  the  sunbeam  which  falls 
on  the  bulb,  and  Is  effective  in  raising  the  temperature, 
and  also  the  absolute  quantity  of  liquid  in  the  capillary 
tube,  corresponding  to  any  leugth  on  the  scale;  or,  which 
comes  to  the  same  thing,  to  determine  the  value  of  the 
parts  of  the  scale  in  water  grains,  or  some  other  absolute 
measure ;  but  even  this  would  not  be  sufficient,  for,  in 
so  delicate  an  experiment,  the  slightest  difference  in  the 
thickness  or  composition  of  the  glass  would  produce 
discrepancies,  and  no  two  plates  of  glass  are  ever  found 
to  be  precisely  the  same  In  respect  of  the  proportion  of 
calorific  rays  they  stop  or  absorb.  Hence,  the  only 
s  of  discovering  the  relation  between  the  results 
by  two  instruments  U  to  make  a  series  of  expert 


together,  and  under  precisely  the  same 
Sir  John  Herschel  proposes  to  adopt 
as  the  actine,  or  unit,  that  Intensity  of  solar  radiation 
which,  at  a  vertical  incidence,  and  supposing  it  to  be 
wholly  absorbed,  would  suffice  to  melt  one-millionth 
part  of  a  metre  in  thickness  from  the  surface  of  a  sheet 
of  Ice  borisontally  exposed  to  its  action  in  one  minute  of 
mean  solar  time. 

In  the  Philosophical  Transactions  for  1842  Professor 
Forbes,  of  Edinburgh,  has  given  an  account  of  some  In- 
teresting experiments  with  the  Actinometer.  made  by 
him  on  the  Faulhorn  (in  Switzerland),  for  the  purpose 
of  ascertaining  the  difference  of  solar  radiation  at  the 
bottom  and  top  of  the  mountain,  and  thence  the  propor- 
tional quantity  of  calorific  rays  absorbed  in  passing 
through  a  stratum  of  the  atmosphere  of  a  given  thick- 
ness. This  Is  one  of  the  most  useful  purposes  to  which 
the  Instrument  can  be  applied.  It  may  also  be  used  for 
the  defalcation  of  heat  in  an  eclipse  of  the 


The  Actinometer  was  first  described  in  the  Edinburgh 
Journal  of  Science,  vol.  ill.  for  1835.  For  a  full  descrip- 
tion of  the  Instrument,  and  of  the  method  of  using  it, 
see  the  Report  of  the  President  and  Council  of  the  Royal 
Society  on  the  Objects  of  scientific  Inquiry  in  Phytics  and 
Meteorology.  1*40. 

AD  JUTAGE,  or  AJUTAGE.  (French.)  In  Hy- 
draulics the  name  given  to  a  short  tube  or  pipe  applied 
to  a  vessel  containing  a  liquid  for  the  purpose  of  faci- 
litating the  discharge.  See  Hydraulics,  in  Dtcr. 

m  applied  by  d, 
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AE'RIAL  IMAGES.  In  Optic*,  the  name  given  to 
image*  of  object*  produced  by  reflection  or  refractiott 
when  they  appear  suspended  in  the  air.  For  example, 
a  spectator  standing  before  a  concave  mirror,  at  a  some- 
w  hat  greater  distance  from  it  than  its  radius  of  curva- 
ture, see*  an  inverted  image  of  himself,  hanging  as  it 
were  between  himself  and  the  mirror.  For  examples 
of  aerial  images  produced  by  refraction,  see  Fata 
Morgan*,  Miragb,  in  Dict. 

£S'CULINB.  A  peculiar  substance  contained  In  the 
bark  of  the  horse-chestnut  tree  (ASsculus  hippocasta- 
num);  It  appear*  In  the  form  of  a  white  crystalline 
powder,  and  when  dissolved  in  very  minute  quantities  In 
water,  communicates  a  blue  opalescence  to  ft. 
JE'THOGEN.   (Gr.  brilliant,  yry^mt,  1  be- 

e.)   A  compound  of  nitrogen  with  boron,  remark- 
for  the  Intense  luminosity  which  it  exhibit*  in  the 
i  of  the  blowpipe. 
JETI'TES.   (Or.  «****,  an  eagle.)  A  mineralogical 
term  applied  to  globular  masse*  of  clay  iron-stone.  The 
name  Is  derived  from  it*  being  supposed  to  form  one  of 
the  componentparts  of  an  eagle's  nest. 

AF'FRRENT.  The  term.  In  Anatomy,  applied  to 
those  lymphatic  vessels  which  enter  the  lymphatic 
glands,  subdivide,  and  form  tortuous  plexuses  therein, 
whence  other  vessel*  proceed,  converge,  and  unite  into 
two  or  more  efferent  vessels  which  are  larger  than  the 
afferent  ones,  and  proceed  towards  the  main  trunk  called 
"  thoracic  duct."  The  term  afferent  ha*  also  been 
applied  to  those  nerres  which  convey  impressions  to 
the  central  axis,  and  which  Hartley  called  "sensory" 
in  contradistinction  to  the  efferent  or  "mntnn  •» 


AG  GREGATED  GLANDS, 
gans  In  which  a  number  or 
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ALTERNATE  GENERATION. 

mkrate.)  Such  are  the  so-called  mucous  giandi  d.  •> 
mouth,  trachea,  and  vagina  ;  the  tonsils,  salivary,  u: 
creatic,  and  mammary  glands  ;  the  Lachrymal  and  brj 
nian  elands ;  Cowper's  gland*  and  pro* Late. 

AG  MINATE  GLANDS.  <  Lat.  a*ra«n.) 
of  Peyer.  in  the  small  intestine*,  w" 
gregated  in  groups,  are  so  caviled : 
various  sizes,  and  usually  of  an  oral 
A  LCOHOL.  The 
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ALCOHO'LMETER. 
quantity  of  alcohol 
rituous  liquors  is 

respective  boilinR  points  at  given  pressure*. 

AL'CORNINE.  A  crystal!  i  sable  sutistacc 
in  the  alcorooque  bark  of  America. 

AL'DEH  YDE.  ( From  alcohol  dehvdragmatui  }  A  rv- 
mical  term  applied  to  a  pungent  volatile  liquid.  efeta:-4 
by  distilling  alcohol  with  oxide  of  manganese  asrf 
phuric  acid.  Alcohol  is  a  compound  of  4  utonit  of  carM. 
6  of  hydrogen,  and  '2  of  oxygen  ;  w  here**  aldehyde  e&-  ■ 
slsti  of  4  of  carbon,  4  of  hy'droeen.  sum!  9  of  oxygen. 

ALKA'RSINE.   A  compound  of  carbon,  hydros* 
oxygen,  and  arsenic ;  it  was  formerly  cal 
iitg  liquor  of  arsenic  :  it  is  the  orssV  of 
dern  chemistry.   See  Kakodvle. 

ALLANTOINK.  The  substance  orisnnxlk 
Allantoic  acid.  It  has  been  produced  artificially  tj  =>• 
action  of  peroxide  of  lead  on  uric  acid :  its  torasua  » 
C4H,0,K,. 

ALLO'PATHY.  (Gr.  mXXn,  different,  and  s*sw 
disease.)  A  term  recently  invented  to  describe  tie 
ordinary  system  of  medical  practice  In  opposite  - 
Homaropathy,  which  see. 

ALLOPHA'NIC  ACID.  (Gr.  mXXm,  ddfrrnl  *ri 
txntLuu,  I  appear. )  An  acid  body  discovered  by  Waft" 
and  Lieblg,  and  formed  by  passing  the  vapour  "of  cjxx 
acid  into  alcohol :  its  chemical  formula  is  C4  H,  0»  Nr 

ALLO'TROPY.  (Gr.aaAev«or«r.q/a  different  ctsrx- 
ter.)  A  term  used  by  Bertelius  to  designate  the 
belonging  to  certain  substances  of  exhibiting 
characters  at  different  temperatures,  especially  as 
to  colour,  texture,  solubility.  Ac  :  thus  sulphur  is 
yellow  and  brittle  ;  but  If  fused  at  a  high  trope 
and  poured  into  water,  it  becomes  brown  and  rur.i. 
The  characters  of  phosphorus  may  also  be  reoarkvy 
changed  by  temperature,  though  Its  nature,  as  well  si 
that  of  sulphur,  remains  the  tame. 

ALLO'XAN.  One  of  the  product*  of  the  actiaa^ 
nitric  acid  on  uric  acid :  It  is  a  colourless  cry  italic*  kn- 
stance,  the  aqueous  solution  of  which  tinges  thecal** 
purple :  Its  chemical  formula  is      H4  Oi«  N«. 

AL'LYLE.  (Lai.  allium,  gar bk.)  A  hydro-eartre 
(Cj  Hs)  supposed  to  constitute  the  basis  of  tbe  veiatJe 
oil  of  garlic, 

ALTE'KNATE  GENERATION.  In  Physwtagf, 
that  m odi flea t  ion  of  generation  in  which  the  youn*  da 
not  resemble  the  parent  but  the  grand - 
the  successive  series  of  individuals 
two  species  alternately 
ing 
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>us  minute  sal  pa? ,  of  *  aaore  simple  structure,  which 
•ontinue  alter  birth  to  be  united  together  In  the  form  of 
i  long  chain  floating  on  the  sea.  In  each  individual  of 
his  chain  there  Is  generally  developed  an  egg,  from 
vhlrh  is  hatched  a  solitary  sal  pa,  of  the  form  and  or- 
ganisation of  the  parent  of  the  chain  of  aggregate  salpa?: 
hus  the  species  is  represented  by  an  alternation  of 
.imple  and  -ggr-gate  sal  pa*.   See  Parthenogenesis. 

AMANITA  MUSCAHIA.  (Fly  Mushroom.)  Oneof 
he  most  poisonous  of  the  fungi  of  this  country  :  it  ren- 
ters water  in  which  it  is  boiled  so  poisonous  that  animals 
ire  killed  by  it.  whilst  the  boiled  fungus  itself  is  nearly 
larmless.  The  liquid  procured  from  it  is  used  as  a/fy- 
xjtMim,  whence  the  name  of  the  mushroom  U  derived. 
It  l»  known  by  Its  rich  orange-red  colour. 

AMI'DOGEN.   (The  generator  of  amid.-  )  Acorn- 
>ound  of  1  atom  of  nitrogen  and  2  atoms  of  hydrogen  : 
his  compound  has  not  been  isolated,  but  may  be  traced  ' 
n  combination  with  other  substances,  constituting  com* 
tounds  called  amides ;  thus  polatiiamfde  is  a  compound  | 
»t  the  metal  potassium  with  amidogen  .  and,  in  reference  ; 
o  the  same  view,  ammonia  (which  see)  is  an  amide  of 
lydrogen.  Amidogen  is  thus  represented  by  the  symbol 
S  Hj,  and  ammonia  as  a»  N  H,  +  H,  or  N  1 1  v 

AMPHIO'XUS.  (Cr.  «<*•<,  bath,  and  i^v%,  sharp.) 
The  name  of  a  genus  of  fishes,  so  called  because  the 
is  sharp  at  both  ends.  It  has  nut.  In  fact,  any 
\  brain,  or  heart ;  and  is  recognised  as  a 
mimal  only  by  its  gelatinous  dorsal  chord, 
shich  supports  a  medullary  spinal  chord  or  nervous 
uii*.  and  gi*es  attachment  to  »cgmental  partitions. 

AMPULLA.  (Lat.)  In  Anatomy,  that  end  of  each 
•f  the  three  semicircular  canals  of  the  iuternal  organ  of 
tearing  which  is  more  dilated  than  the  other. 

AM  Y'GDALINE.  (Gr  nuts/l***,,  an  almond  )  A 
crystalline  principle  contained  in  the  bitter  almond, 
rhich,  under  the  influence  of  rmultinc  ami  water,  yields 
ivdrocyauic  acid,  and  the  volatile  oil  of  bitter  almonds. 
iJy  the  action  of  certain  base*  amygdalme  yields  am- 
noma,  and  axuygdalic 


la)  ine  is  Cm  H v  Ot1. 

AMYLE  or  AMYLENE.  (Gr.  m/Mi\».  Horch  ) 
This  term  implies  in  chemistry  the  hydrocarbon  which 
s  the  basis  of  the  so-called  Amy Uc  alcohol,  or  hydrated 
>\Wle  of  amyle.  Amyle  contains  10  atoms  of  carbon 
md  11  of  hydrogen,  and  is  represented,  therefore,  by 


he  symbol  C,0  H„.  The  volatile  oil  of  potatoes,  or 
he  Ftmsel  oil  of  the  Germans,  includes  this  compound. 

AN  ACA'RDIC  ACID.  An  acrid  fatty  substance, 
bund  In  the  I  rait  of  the  Anacardium  occidental*,  or 
Jashew  nut. 

A'NALOGUE.  (Gr.«*«and  Xsyt,  method.)  In  Com- 
parative Anatomy,  an  organ  which  resembles  another  in 
ts  functional  relations  ;  as  the  wing  of  a  bird  is  analo- 
gous to  the  wing  of  the  flying  lizard  (Draco  volant)  and 
o  the  wing  of  an  insect,  though  it  be  not  in  its  struc- 
ural  relations  the  corresponding  organ  of  the  body. 

ANAMO'RPHOSlS.  (Gr.)  In  Natural  History,  ex- 
tresses  the  change  of  form  which  may  be  traced  through- 
nit  the  species  or  higher  members  of  a  natural  group  of 
mimals  or  plants,  cither  in  the  actual  series,  or,  as  they 
>»ve  succeeded  each  other  in  the  course  of  time  on  this 
ilanet ;  which  change  is  usually  ascensive,  or  indica- 
te of  a  progression  towards  a  higher  series  of  species, 
t  has  been  conjectured  that  the  succeeding  or  supplant- 
ng  species  may  be  actually  the  species  supplanted,  but 
hanged,  i.  e.  otherwise  and  commonly  more  highly 
leveioped.  but  of  this  there  is  no  proof;  and  the  term 
'  anamorphosis  "  must  be  understood  as  expressive  of 
in  ideal  change,  tn  contradistinction  to  the  real  or  bodily 
■hange  observed  in  the  development  of  the  Individual, 
in  J  which  is  called  "  metamorphosis." 

ANAPO'PHYSIS.  (Gr.  u*n.  backward:  mwtfwrtt.o 
>roce*t.)  That  process  of  a  vertebra  which,  arising  In 
he  dorsal  region  from  above  the  diapophysis  or  trans- 
verse process,  recedes  to  the  side  of  the  centrum,  as  the 
'ertebra  approach  the  sacrum,  and  projects  more  or  leu 
>ackwards.  It  usually  supports  and  strengthens  the 
oint  of  the  anterior  rygapophysis  of  the  sued 
ertebra.  It  Is  well  developed  In  the  hare  and 
odent*. 

A'NATASE.  (Gr.  mention.)  A 

oglcal  name  of  the  oxide  of  titanium. 

ANCHUSINE.   The  colouring  principle  of 
r>ot  (Anckutn  tinetoria). 

ANEMOMETER.  Dr.  Llnd't  Anemometer,  de- 
cribed  in  the  Dictionaiiv  or  Science,  gives  the  means 
f  determining  at  any  particular  instant  the  force  of  the 
vind  by  its  pressure  against  a  column  of  water  directly 
ipposed  to  it.  For  meterological  purpose!  it  is,  how* 
•  ver,  very  important  that  instruments  should  be  stlj- 
■egisterinsj,  because  the  changes  proposed  to  be  mca- 
ured  often  take  place  very  suddenly,  and  may  therefore 
•scape  notice  altogether  when  observations  are  taken  at 
ntervals.  The  anemometer  now  generally  introduced 
nto  the^ju-mcipal  observatories  was  contrived  by  Mr. 


ANEROID  BAROMETER. 

Osier  of  Birmingham,  and  registers  the  direction  as 
well  as  the  force  of  the  wind  at  every  successive  Instant. 
It  is  described  as  follows  in  the  Report  of  the  President 
and  Council  of  the  Royal  Society  on  the  Objects  of 
Scientific  Inquiry  in  Physics  and  Meteorology,  \M0. 

"  In  this  Instrument  the  direction  of  the  wind  It 
obtained  by  means  of  the  vane  attached  to  the  rod,  or 
rather  tube,  that  carries  it,  and  consequently  causes  the 
latter  to  move  with  Itself.  At  the  lower  extremity  of 
this  tube  Is  a  small  pinion  working  in  a  rack,  which 
slides  back  wards  and  forwards  as  the  wind  moves  the 
vane ;  and  to  this  rack  a  pencil  is  attached,  whicli  marks 
the  direction  of  the  wind  on  a  paper  ruled  with  the 
cardinal  points,  and  so  adjusted  as  to  progress  at  the 
rale  of  one  inch  per  hour  by  means  of  a  clock  ;  the  force 
is  at  the  same  time  ascertained  by  a  plate  one  foot 
square,  placed  at  right  angles  to  the  vane,  supported  by 
two  light  (art  running  ou  friction  rollers,  and  com- 
municating with  three  spiral  springs  in  such  a  way  that 
the  plate  cannot  be  affected  by  the  wind's  pressure 
without  instantly  acting  on  the  springs,  and  com- 
municating the  quantum  of  Its  action  by  a  wire  ; 
down  the  centre  of  the  tuU\  to  another 
which  thus  registers  its  degree  of  force." 

Another  self-registering  anemometer,  proposed  by 
the  Kcv.  Dr.  Whewell.  is  described  in  the  same  Report. 
"  In  it  a  small  set  of  windmill  vanes,  something  like  the 
ventilators  of  windows,  are  presented  to  the  wind  bv  a 
common  vane,  in  whatever  direction  it  may  blow.  The 
current,  as  it  passes,  sets  these  vanes  in  rapid  motion, 
and  a  train  of  wheels  and  pinions  reduces  the  motion, 
which  is  thence  communicated  to  a  pencil  traversing 
vertically,  and  pressing  against  an  upright  cylinder, 
which  forms  the  support  of  the  instrument  :  1000  revo- 
lutions  of  the  fly  only  cause  the  pencil  to  descend  l-20th 
of  an  inch.  The  surface  of  the  cy  tinder  is  covered  with 
white  paper,  and  the  pencil,  as  the  vane  wavers,  keeps 
tracing  a  thick  Irregular  line  like  the  shadings  on  the 
coast  of  a  map.  The  middle  of  the  line  may  be  easily 
traced,  and  it  gives  the  mean  direction  of  the  w  ind,  w  hile 
the  lengh  of  the  line  is  proportional  to  the  velocity  of 
the  wind,  and  the  length  ot  time  during  which  it  blows  in 
each  direction."  This  instrument  consequently  records 
both  the  direction  and  integral  effect  of  the  wind.  Being 
more  complex  in  its  construction  than  Osier's,  it  is 
practically  more  liable  to  derangement.    It  Is.  however, 

that  it  gives  indications  of 
totally  fails.  (Seei'Ai/- 
Btitiih  Association  Report* 

for  1M6") 

ANEMO'METRY.  The  process  of  measuring  and 
registering  certain  effects  of  the  pressure  of  the  wind. 
See  Anemometer. 

AN'EROII)  BAROMETER.  An  instrument  for 
indicating  the  variations  of  atmospheric  pressure,  re* 
cent  ly  brought  into  use,  and  said  to  be  the  iuvention  of 
M.  Vidi,  of  Paris,  for  whom  a  patent  was  taken  out  in 
this  country  by  M.  Fontaincmoreau  in  1844. 

In  the  ordinary  barometer  the  pressure  of  the  atmo- 
sphere is  measured  by  the  height  of  the  column  of  mer- 
cury which  it  supports ;  in  the  aneroid  the  differences 
of  pressure  are  measured  by  the  effect  produced  on  a 
metallic  spring,  no  fluid  being  employed.  Hence  the 
composition  ot  the  terms  from  the  Greek  m,  without, 
trtiK,  watery,  and  ult,form. 

The  instrument  may  be  described  as  consisting  of 
three  esseutial  parts  :  first,  an  air-tight  box  or  ?a*c 
formed  of  thin  metallic  plates,  so  that  the  sides  yield  to 
the  pressure,  and  collapse  when  the  air  is  withdrawn 
from  the  interior ;  secondly,  a  spiral  spring  resisting 
the  compression  of  the  sides  of  the  box  ;  and  thirdly,  a 
system  of  levers  connected  with  the  box  and  spring,  and 
giving  motion  to  an  iudex  by  which  the  amount  of 
pressure  is  exhibited  on  a  scale.  The  arrangement  is 
represented  in  the  annexed  diagram,  in  which  a  repre- 

B  i  n 


praciicauv  more  name  to  uerani 
very  useful  in  this  respect,  tin 
very  light  breeies  when  Osier's 
lips'*  Report  on  Anemometry,  Ri 


ill 


sent*  the  vacuum. vase.  ■  n  the  main  lever,  c  the  ful- 
crum or  support,  and  s  the  spring ;  the  direction  of 
the  forces  being  indicated  by  the  arrows.  If,  at  a 
certain  pressure,  the  lever  hat  the  direction  indicated  in 
the  figure,  then,  supposing  an  increase  of  pressure  to 
take  place,  the  upper  side  of  the  box  will  be  pressed 
downwards,  carrying  the  lever,  with  which  it  is  showu 
to  be  in  connexion,  along  with  it,  and  consequently 
compressing  the  spring  against  which  it  acts.  The  lever, 
it  will  be  observed,  is  of  the  second  order,  and.  as  usually- 
constructed,  the  distance  of  the  spring  from  the  fulcrum 
is  to  tluu  of  the  box  from  the  fulcrum  in  the  ratio  of 
six  to  one. 
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ANGLEMETER. 


APLANATIC  LEN& 


is  placed  within  •  cylindrical  box,  about  five 
in  diameter,  and  the  general  form  of  the  instru- 
esembles  that  of  a  watch. 


The  box  Is  of  a  cylindrical  form,  ahout  2|  inches  in 
diameter,  and  5-lGths  of  an  Inch  deep,  partially  ex- 
hausted  of  air,  and  hermetically  waled.  It  is  composed 
of  thin  corrugated  copper  plate*.  The  spring  is  formed 
of  steel  wire,  about  I -20th  of  an  Inch  in  thickness,  and 
the  helix  or  coil  is  about  an  Inch  in  height,  and  5-8ths 
of  an  Inch  in  diameter.  A  system  of  levers  is  employed 
to  multiply  the  movement  of  the  main  lever,  and  to  the 
ultimate  lever  is  attached  a  piece  of  fine  watch-chain 
pressing  round  a  small  roller,  on  .the  axis  of  which 
the  index  is  placed,  which  exhibits  the  variations  of 
pressure  on  a  graduated  dial.  The  Index  Is  kept  in  its 
place,  and  the  chain  in  a  state  of  tension,  by  means  of  a 
delicate  spiral  spring  attached  to  the  same  axis.  The 
whole  is  placed  with 
inches 
ment  i 

The  principal  difficulty  to  be  overcome,  In  the  con 
struction  of  the  aneroid,  h  to  eliminate  the  influence  of 
changes  of  temperature  ;  and  the  manner  In  which  this 
is  done,  or,  perhaps  it  should  be  said,  attempted  to  be 
done,  is  sufficiently  ingenious.  It  has  been  stated  above 
that  the  air-tight  box  Is  only  partially  exhausted  of  air ; 
Indeed,  it  would  scarcely  be  possible  to  effect  a  perfect 
vacuum.  A  small  portion,  however.  Is  purposely  al- 
lowed to  remain,  and  elastic  fluids,  as  is  well  known, 
expand  about  I  -480th  part  of  their  volume  by  an  increase 
of  temperature  corresponding  to  a  degree  of  Fahren- 
heit's thermometer.  Now  the  range  of  temperature  In 
our  climate  may  be  considered  to  be  about  50  degrees, 
and  consequently  the  expansion  of  unconfined  air  will 
vary  to  more  than  one-tenth  of  its  volume  But  as  the 
capacity  of  the  vase  remains  sensibly  the  same  (for  the 
■mall  increase  ariiing  from  expansion  of  the  metal  of 
whiclyhe  box  U  forme<d  may^be  disregarded),  the  por- 
ks elastic  force  is  therefore  increased  with*  the  Increase 
of  temperature,  and  the  action  of  this  force  being  in 
opposition  to  the  external  pressure  on  the  sides  of  the 
box,  the  effect  on  the  lever  Is  the  same  as  would  be 
produced  by  an  increase  of  the  elastic  force  of  the 
spring.  But  the  effect  of  an  increase  of  temperature  on 
the  spring  itself  Is  to  diminish  its  elastic  force.  Hence 
it  is  easy  to  see  that,  in  order  to  effect  a  perfect  compen- 
sation, the  parts  of  the  instrument  must  be  so  adjusted 
to  each  other  that,  upon  an  increase  of  temperature 
taking  place,  the  loss  of  elastic  force  sustained  by  the 
spring  shall  be  just  equal  (allowing  for  the  leverage)  to 
that  which  is  gained  by  the  air  confined  within  the  vase, 
and  the  lever  consequently  remain  In  equilibrio.  It  Is 
a  perfect  adjustment  must  be  attended 
jr,  if  Indeed  It  be  possible, 
lave  been  made,  it  appears 
that,  within  a  certain  range  of  barometric  pressure  (and 
a  variation  corresponding  to  two  or  three  Inches  of 
mercury  Is  all  that  Is  necessary  to  provide  against),  the 
indications  of  the  aneroid  agree  sufficiently  well  (for 
ordinary  purposes)  with  those  of  the  mercurial  baro- 
meter, the  greatest  differences  of  reading  through  the 
ordinary  range  of  the  barometer  and  thermometer 
baring  been  found,  in  the  case  of  certain  instruments, 
not  to  exceed  six  or  seven  hundredths  of  an  inch.  It 
possesses  great  advantages  In  Its  small  bulk,  its  porta- 
bility, and  also  its  extreme  sensibility,  which  is  such 
that  the  variation  of  pressure  corresponding  to  an  ascent 
or  descent  of  a  few  feet  is  distinctly  Indicated.  On  the 
other  hand,  it  is  liable  to  move  by  jerks  ;  the  spring  can 

e  the  same  elasticity  for 
has  been  found  that  the 
>•  a  Journey.   For  philo- 
sophical purposes  it  can  never  supersede  the  mercurial 

barometer  ;  hut  there  are  case-*  in  w  hit  h  it  may  he  used 

with  great  advantage :  for  example,  by  sailors  employed 
hi  the  coast  trade,  or  the  fisheries,  as  it  may  be  carried 
even  in  an  open  boat. 

Though  the  aneroid  has  been  brought  forward  as  a 
new  Invention,  Mr.  Weld,  In  a  communication  to  the 
Athenaeum  (December  90,  1848),  has  shown  that  the 
principle  was  developed  so  long  ago  as  17'J>8  by  M.  Coote, 
who  describes  an  instrument  similarly  constructed,  and 
resembling  a  watch  In  appearance,  fn  the  Bulletin  des 
Sciences  Saluretics,  torn.  I.  No.  xlli.  p.  108.  (See  Dent 
on  the  Aneroid  Barometer;  Frodsham's  Few  Remark* 


AD:  CD:  and 
said  to  be 


hardly  be  expected  to  preserve  tr 
any  considerable  time ;  and  it  has 
xero  point  has  been  altered  by  a 


upon  the  Construction  and  Principles  of  the  Aneroid, 
kc. ;  Belvitle's  Manual  of  the  Barometer ;  Mechanics* 

^VSgTem°F.'TKR.  This  name  has  been  specially 
given  to  an  Instrument  used  by  geologists  for  measuring 
the  dip  of  strata,  the  angles  of  Joint  planes,  Ac.  (Bri- 
tish Association  Reports,  1847.) 

AN  11  ARMO'NIC  KATIO.    In  Geometry,  if  fonr 
points  A,  B,  C,  D,  be  taken  In  •  straight  line  In  any  j 
order,  the  ratio  which  is  compounded  of  the  ratio  of 
A  B  to  B  C  and  of  C  D  to  D  A,  .or  (A  B  :  B  C)  x  ' 
(CD  :  DA)  has  been  styled  by  Chaal«>s  anharmonic  , 
ratio.    In  the  particular  case  in  which  this  compounded 
ra,i'!,i.*„°"e  of  «lu»H«y.  or  1  :  I,  we  have  A  B  :  BC=* 
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tbe  line  i  D 

Is  said  to  be  harnumsculludlTided      B  and  C.  TV 
term  harmonical  applied  in  thla 
believe,  in  Lahire's  Conic  Sections.   The  i 

yroperty  of  the  anharmonic  ratio  is  the  followtaf 
f  from  any  point  oat  of  the  given  straight  toe  k<? 
I  straight  lines  a,  b,  c,  d,  be  drawn  through  the 
I  points  respectively,  and  if  sin  (a  b)  denote  the  *' 
the  angle  included  between  a  and  6  (and  so  wits  o» 
others),  then  the  double  or  anharmonic  ratio  is  eta*. 
I  to[sin  a  b)  :  sin  (6c)]x(A  B  :  B  C)x(CD:  Dl)i 
[sin  (c d)  :  sin  (sT •)].    These  angles  bring  eaureh  in- 
dependent of  the  position  of  the  straight  line  in  mm 
the  four  points  A,  B,  C,  D  are  taken,  it  follows  nut  i 
any  straight  line  whatever  be  drawn  to  intersect  ot 
four  straight  lines  a.b.c.d  respectively  in  the  soma 
A',  B',  C.  D',  then  the  anharmonic  ratio  A'  B  :  B'C 
x  (   I)'  -.  D'  A')  will  be  tbe  same  as  (AB:BCi 
(C  D  :  D  A).    From  this  general  property  scant  wry 
remarkable  relations  of  geometrical  figures  ha»«  Sen 
deduced.    <  Stetner,  SystematiscMc  Enttnckramf  irr 
Abhangigkeit  ecometrischer  Ges  toilet*  mom  mmmif , 
Berlin.  1832;  Chasles,  Apercm  Histortquc  des  MtskJct 
en  Giomftrie  (Memotres  de  Brurelirs),  1*37.) 

A'NILINB.  (Anil,  the  Indigo  plant.;  A  enksr- 
less  oil-like  liquid  of  a  strong  odour  and  hot  arosuor 
flavour,  remarkable  for  Its  tendency  to  form  eryrtsil- 
sable  compounds  with  the  acids,  so  that  If  was  eriftaaSy 
termed  crystalline  ;  it  Is  a  product  of  the  distiilaDas  d 
certain  organic  substances,  and  among  others  a  feat 
been  derived  from  indigo.  It  is  a  compound  of  carton, 
hydrogen,  and  nitrogen,  ™  Ci,  H*  N . 

ANO-RTHOSCOPE.    (fir.  at****,  and  r*~w  / 
mew.)   The  name  given  by  f- 
an  instrument  invented  by  hi 

a  peculiar  kind  of  anamorphoses  by  means  of  two  dsn 
rotating  rapidly  one  before  the  other,  the  hind  oat  rl 
which  is  transparent,  and  bears  distorted  figure*,  rtJr 
the  front  one  is  opaque,  and  pierced  with  a  small  mm- 
her  of  narrow  slits.  As  in  other  tors  of  a  similar  kiad. 
the  Phenaktstoscope,  for  example,  the  effect  dependi  « 
the  persistence  or  impressions  on  the  retina.  Th*  to- 
strument  is  described  at  length  in  tbe  London,  Fe»- 
burgh,  and  Dublin  PhiLisophuai  Magazine,  Thtri 
Series.  No.  245.  — June,  1850. 

ANTAGONI'STICS.  In  Anatomy,  those  mascles r* 
so  termed  which  are  opposed  to 
as  the  extensors  to  tbe  flexors 
pinators,  the  abductors  to  I 
ANTH'ELIA.  (Gr. 

tsd  rings,  or 
round  the 
Tbe  conditions  of  the  [ 
first,  that  tbe  sun  be  near  tbe  horizon,  and 
that  the  shadow  be  projected  on  a  surface  covered 
dew  drops,  as  a  field  of  grass  or  stubble,  or  on  a  d?t<* 
cloud  or  fog-bank,  distant  about  50  or  60 yards.  Gene- 
rally the  luminous  appearance  is  very  utiot,  and  uoh 
one  or  two  rings  can  be  traced;  but  someone*,  o 
favourable  circumstances,  it  is  strikingly  vivid,  and  *** 
or  three  small  concentric  circles  appear,  surrottaJeU  bf 
a  much  larger  one,  of  whitish  light,  the  ne**d  of  tk* 
observer's  shadow  being  at  the  common  centre.  Sort 
brilliant  Anthelia  were  observed  by  Bouguer  and  hit 
companions  on  the  clouds  of  the  Andes  {Ftgmre  dr  is 
Terre,  p.  43.),  and  by  Scoresby  on  the  fa 
the  Arctic  seas.  Scoresby  gives  the 
sions  of  the  rings  as  measured  by  him  on  one  occas**  : 
radius  of  the  first  or  Innermost  ring  2°;  of  the  second 
40  45';  of  the  third  0°  W,  and  of  the  outcrmon  »*-  W. 
Tbe  cause  of  Interior  rings  is  thus  explained  by  Frsssc- 
bofer.  Light  falling  directly  from  the  sou  on  the  *o ten  ,* 
side  of  an  aqueous  globule  undergoes  •  refraction,  and  * 
portion  of  this  refracted  and  consequently  coloured  lit-' 
on  falling  on  the  interior  surface  of  the  opposite  side  uf 
the  globule  is  reflected  back  to  the  eye  of  the  spectator 
The  large  surrounding  circle  is  supposed  to  be  fomed 
by  a  double  reflection,  as  in  the  case  of  tbe  ordinary 
rainbow.   See  Halo,  in  Dict. 

ANTI'ARINE.  The  poisonous  principle  contaW-l 
in  the  milky  juice  of  the  Antiaris  Tas-scarsa,  a  U re- 
forest tree  growing  in  Java  This  poison  acta  upon  tie 
brain  and  spinal  marrow,  and  paralyses  tbe  heart. 

ANTIGO'GGLER.  A  siphon,  so  inserted  into  casks 
or  carboys  as  to  admit  air  over  the  liquor  contained  u 
them,  and  to  allow  of  its  being  poured  out  without  srv 
tatlon. 

ANTIPERISTALTIC.  (Or.  «.«.  and 
/  wrap  up.)   That  movement  of  the  intestinal  tat* 
which  Is  retrograde  or  contrary  to  the  proper  course 
impressed  upon  the  contents  by  the  crduxiry  vermicuiar 
or  peristaltic  action. 

A'PIINE.  A  gelatinous  substance  (distinguished 
by  affording  a  blood-red  colour  with  solution  of  sul- 

J>  11  ate  of  iron),  obtaiucd  from  parsley  (Jptum  petrose- 
inum). 

APLAN  A'TIC  LENS.   (Gr.  «,  without, 


of  the 


-  —  -  — , 

«  Tv»i  »  '  ' 
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APOPHYLLITE. 

iatkm.y  In  Optica,  »  lens  such  th..:  rays  parallel  to  its 
lU,  »»r  raja  diverging  from  a  point  in  it*  axis,  after 
"•mi!  through  it  ana  suffering  refraction  at  its  sur. 
sect,  converge  to  a  tingle  point,  or  the  true  focus.  In 
►nier,  therefore,  to  be  aplanatk,  the  lens  must  not  only 
tave  the  true  geometrical  figure  necessary  to  destroy 
iberration.  but  must  also  be  constructed  of  different 
media,  so  as  correct  the  effects  of  the  unequal  re. 
ran-<ibility  of  the  different^rsys,  that  U  to  say.  itmust 

:urateiy  fulfilled  in  practice ;  the  object  aimed  at  is 
therefore  to  gite  the  lent  such  a  form  that,  with  a  given 
Index  of  refraction,  the  aberration  shall  be  the  least 
possible.    See  Aberration,  Achromatism,  in  Dior. 

APOPHY'LLITE.  ( Gr.  mm;  and  p»XXtw,  a  leaf :  from 
Its  lamellar  structure).  In  Mineralogy,  a  lamellar  seolite. 

A'POTHKMB.  (Gr.  wrs-ntou**,  I  deposit)  A  term 
applied  by  the  old  chemists  to  some  of  the  varieties  of 
extractive  matter. 

A'QUA  VITjE.  fin  Fr.  Earn  de  tie.)  The  name 
absurdly  given  to  brandy  and  other  intoxicating  liquors. 

AQU.EDU'CTUS.  In  Anatomy,  the  term  is  applied 
to  certain  canals  leading  from  the  labyrinth  or  internal 
to  the  outside  of  its  bony  capsule  or  os  petrosum  : 
of  these,  which  extends  from  the  hinder  part  of  the 


;  to  the  posterior  margin  of  the  petrosal,  is  called 
actus  vestibuli ;  "  a  second  canal  leading  from 
the  "cochlea  to  the  jugular  fossa  of  the  petrosal  is  called 
aqua-duct  us  cochlea*;  : "  the  function  of  the  "  aque- 
ducts "  Is  unknown. 

A'QUEOUS  HUMOUR.  A  thin  watery  fluid  hold- 
ing in  solution  a  small  quantity  of  chloride  of  sodium 
and  extractive  matter,  situated  In  a  space  behind  the 
cornea  of  the  eve-ball,  which  is  divided  into  an  anterior 
and  posterior  chamber  by  a  musculo-membranous  par- 
tition called  "  iris,"  perforated  by  the  aperture  called 
•  •  pupil :  "  the  chief  use  of  the  aqueous  humour  is  to 
maintain  the  convexity  of  the  cornea  and  support  and 
facilitate  the  movements  of  the  iris. 

AKCH.  In  Anatomy,  a  structure  commonly  com- 
posed of  bone  or  other  hard  material  disposed  In  a  bow- 
like form,  and  constituting  the  chief  part  of  the  primary 
of  the  skeleton:  that  which  rests  upon  the 
iyof  the  vertebra  (projects  backward  in  man),  and 
uis  across  the  neural  axis  or  trunk  of  the  nervous 
system,  is  called  the  "  neural  arch  ; "  that  which  is  sus- 
pended in  an  inverted  position  (extends  forward  in  man), 
and  Inclose*  the  hreraal  axis  (heart  und  vascular  truuks), 
is  called  the  "  htrmal  arch."  Those  in  the  segments 
composing  the  hc.ul  are  called,  with  their  surrounding 
•oft  parts  in  the  embryo,  "  visceral  arches."  Curved 
portions  of  the  great  arterial  and  lutestinal  tubes  are 
called  "  arches,"  as  the  "arch  of  the  aorta,"  the  " arch 
of  the  colon." 

A'RCHETVPE.  (Gr.  mfxn.  beginning,  and  tvts#,  a 
type.)  In  Anatomy,  is  that  tueal  original  or  fundamen- 
tal pattern  on  which  a  natural  group  of  animals  or 
to  of  organs  has  been  constructed,  and  to  inodifica- 
of  which  the  various  forms  of  such  animals  or 
may  be  referred.  The  arrhetrpal  figure  has 
tost  dearly  recognised  in  the  study  of  the  modi, 
iicationi  of  the  skeleton  of  the  vertebrate  animals. 

A'RCOGRAPII.  (Lat.  arcus.o  four;  I  write.) 

A  drawing  instrument  for  describing  arcs  of  circles,  or 
other  curves,  without  centres. 
ARDENT  SPIRIT.  See  Alcohol. 
A'KEA.(Lat)  In  Embryology,  certain  definite  spaces 
whicli  successively  arise  in  the  germinal  membrane  arc  so 
called:  thus  the  opaque  spot  produced  by  an  accumula- 
tion of  cells  and  cell-nuclei  Is  called  "  area  germinati  va." 
or  germinal  area ;  the  clear  space  which  subsequently 
appears  iu  its  centre  la  called  "  area  pellucida ; "  and  the 
outer  part  of  this  space,  where  the  blood. vessels  are  first 
formed,  is  called  "  area  vasculosa." 

A'HEOLAR  TISSUE.  In  Anatomy, a  term  synony- 
mous with  Cbllulax  Tissue,  which  sec. 

ARGAND  LAMP.  The  application  of  a  circular 
wick  to  oil  lamps,  so  contrived  as  to  allow  of  a  current 
of  air  both  inside  and  ouuide,  was  originally  patented  by 
a  person  of  the  name  of  Argand  :  the  contrivance  con- 
stitutci  an  important  ep*»ch  in  the  history  of  the  Im- 
provement of  lamps  ;  by  it  the  amount  of  light  derivable 
from  a  given  quantity  of  oil  was  enormously  increased. 
The  same  principle  is  also  applied  to  gas  burners.  See 
Lamp. 

A'RM  ATURE.  A  pieeeof  soft  iron  applied  to  a  load- 
stone, or  connecting  the  poles  of  a  horse-shoe  magnet. 
A'RNICINB.   A  bitter  principle  contained  in  the 
owers  of  the  Arnica  monlana. 

A'RKAGONITK.  A  peculiar  variety  of  carbonate  of 
~nd  in  Arragon  in  Spain  :  it  is  harder 
variety,  and  is  prismatic  instead  of 
e  specimens  contain  about  3  per  cent, 
of  carbonate  of  strontta. 

ARTK'SIAN  WELLS.   Numerous  works  of  this 
kind  have  becu  executed  or  late  years.    One  of  the  ■  This 
remarkable  of  them  is  that  of  Greuelle,  a  suburb  j  since 
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at  the  south -wast  of  Paris,  where  there  was  formerly  a 
great  scarcity  of  water.  The  strata  which  were  pene- 
trated were,  I.  the  tertiary  strata  above  the  chalk  ;  2. 
chalk  ;  3.  green  sand  and  clay  ;  4.  oolite  or  Jura  lime, 
stone.  The  sheet  of  water  flows  in  a  stratum  of  gravel 
under  the  limestone.  On  account  of  the  great  depth  of 
the  boring  the  work  was  attended  with  much  difiic  ' 
and  retarded  by  various  accidents.  At  length,  in 
ruarv,  1841,  after  eight  years  of  exertion,  the  eugi 
(M.  Mulot)  had  the  satisfaction  of  seeing  the  water  he 
was  in  search  of  burst  forth  from  a  depth  of  about  GOO 
English  yards,  and  the  jet  yielded  no  less  than  4.00(1,000 
litres,  or  in  round  numbers  880,000  imperial  gallons  in 
the  24  hours.  The  temperature  is  81°  of  Fahrenheit, 
corresponding  to  an  increase  of  1°  for  each  20*4  yards  of 
descent.  The  bore  Is  protected  by  a  metal  tube  divided 
into  four  unequal  lengths,  and  successively  decreasing 
in  diameter.  The  dimensions  are  as  follows :  —  From 
the  surface  of  the  ground  to  the  commencement  of  the 
first  tube,  2*5  yards ;  length  of  first  tube,  IG2  yards  ;  of 
second  tube,  2*/7  yards ;  of  third,  75  yards ;  of  fourth, 
124  yards;  from  extremity  of  last  tube  to  bottom  of 
bore,  7*5  yards ;  total,  598  yards.  The  diameter  of  the 
first  or  highest  tube  is  about  a  foot,  and  of  the  lowest 
about  six  Inches,  English.  The 
12,000/.  sterling.  For  a  ' 


expense 
i  of  the 


uaratus,  and  methods  of  conducting  such  works  usually 
followed  in  this  country,  see  Ure's  Dictionary  of  Arts, 
Manufactures,  ami  Mines:  and  tor  details  respecting 
some  Artesian  welU  in  England,  the  Reports  of  the 
British  Association. 
ASAFOZTIDA.  See  AssAromoA. 
A'SBOLINE.  (Gr.  m*CsXn,  soot.)  A  resinous  pitchy 
matter  obtained  from  wood-soot. 

ASSOCIATION.  In  Physiology,  a  name  given  to 
that  combination  of  motions  which  arises  from  the  vo- 
luntary impulse  to  one  motion  exciting  other  motions 
contrary  to  or  independently  of  the  will;  as,  for  exam- 
pie,  whenever  the  eye  Is  voluntarily  turned  Inwards  the 
iris  contracts :  these  are  termed  associate  or  consensual 
movements. 

AS TA'TIC  NEEDLE.  A  term  applied  to  the  mag- 
netic needle  when  it  is  withdrawn  from  the  action  of 
the  earth 's  magnetism,  and  has  no  longer  the  statical 
position  in  which  It  is  in  equilibrio  with  the  Influence  of 
this  force.  A  needle  is  rendered  astatic  by  placing  the 
axis  about  which  it  is  moveable  in  the  direction  in 
which  terrestrial  magnetism  acta,  because  it  cannot 
then  receive  any  motion  from  this  force,  and  will  rest 
in  any  position.  The  same  effect  will  be  accomplished 
by  neutralisms  the  action  of  the  earth  by  means  of  an 
equal  and  opposite  magnetic  action.  (Brewster's  Treatise 
on  Magnetism.) 

ASTI'GMATISM.  (Gr  n,  tpilhout;  rrryum.,amark.) 
Ia  Optics,  the  name  given  to  a  peculiar  defect  in  the 
eye,  which  consists  in  its  refracting  the  rays  of 
light  differently  in  different  planes.  The  defect 
may  be  detected  by  looking  at  a  small  pin-hole  in  a 
card,  held  up  against  the  sky  or  any  bright  object,  and 
moved  to  different  distances  from  the  eye  In  the  case 
of  ordinary  eyes  the  image  of  the  hole  remains  circular 
at  all  distances,  but  to  an  eye  having  the  peculiar  defect 
in  question  the  image  or  the  hole,  as  the  card  is  moved 
away  from  the  eye,  becomes  elongated  in  a  particular 
direction,  and  at  a  certain  distance  passes  into  a  straight 
Line.  On  moving  the  card  still  farther  from  the  eye  it 
becomes  elongated  in  a  direction  perpendicular  to  the 
former,  and  again  at  a  certain  distance  (the  second 
limit  of  distinct  vision)  it  passes  into  a  straight  line. 
This  imperfection  may  be  corrected  by  means  of  a 
cylindrical,  or  spherico-cylindrical,  lens,  the  distances 
of  the  card  from  the  eye  when  the  two  focal  lines  are 
formed,  giving  the  means  of  calculating  the  required 
curvature  of  the  cylindrical  surface.  (See  Transactions 
of  the  Cambridge  Philosophical  Society  for \*£S,  R>  ports 
iff  the  British  Anociation  for  1849.) 

ASTR.L'A.  One  of  the  recently  discovered  small 
planets  circulating  between  the  orbits  of  Mars  and 
Jupiter.  Astra*a  was  discovered  on  the  8th  of  December, 
1*15,  by  Hencke  of  Driessen,  in  Prussia,  who  had  for 
several  years  previously  been  engaged  in  astronomical 
observations  directed  to  the  discovery  of  such  a  body. 
The  announcement  of  his  success  excited  great  interest 
among  astronomers,  no  other  addition  having  lieen 
made  to  the  planetary  system  since  the  discovery  of  Vesta 
by  Olbers  in  1807;  but  nine  others  belonging  to  the  same 
group  have  since  been  added  to  the  u umber.  Astrrea 
appears  as  a  small  star  of  the  ninth  magnitude.  Its 
mean  distance  from  the  sun  is  2*'»77  times  that  of  the 
earth,  and  it  complrtes  its  revolution  In  1511*095  mean 
solar  days.  Unlike  the  four  others  previously  discovered 
in  the  same  region,  the  inclination  of  1U  orbit  was  found 
to  be  only  5°  19'  22  7".  which  is  leas  tha 
of  Mercury,  and  consequently  the 


is  no  louger  applicable  to  the 

D  also  belongs  to  three  of  the  others 
vis.  Flora  Iris,  and  Metis.   Ucbc,  also 
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discovered  by  Hencke,  baa  an  Inclination  of  nearly  15°. 
See  Pmnkt. 

ASTRO'METRR  (Gr.  a  tlmr;  us  rt9».  mea- 

i  ut<  ),  the  name  given  by  Sir  John  Herschel  to  an  hut  ru- 
»t  invented  and  employed  by  him  for  comparing  the 
of  light  of  the  stars  one  with  another  by  the 
of  the  moon,  or  the  planet  Jupiter, 


the  moon,  or  the  planet  Jupiter,  or 
tome  other  natural  standard,  no  invariable  standard  of 
artificial  light  having  yet  been  discovered.  It  is  neces- 
sary that  the  intermediate  standard  of  comparison  be 
brighter  than  any  of  the  stars  to  be  compared,  so  as  to 
allow  of  heing  equalised  with  them  by  a  reduction  of  its 
light  optically  effected,  and  at  the  same  time  either 
invariant  \  or  at  least  variable  in  such  a  manner  that 
its  changes  ran  be  calculated  and  reduced  to  numerical 
estimation.  Jupiter  being  brighter  than  a  y  of  the 
•tars,  subject  to  no  pha*e».  and  variable  in  its  light  only 
by  the  variation  of  its  distance  from  the  sun,  mav  be 
coi-sid-red  as  h  *»t  fu'tilling  all  the  conditions.  "  The 
process."  mvs  Sir  John,  "  consists  in  deflecting  the 
light  of  the  m  <o«  by  total  internal  reflexion  at  the  base 
of  a  pris  n,  10  as  to  emerge  in  a  direction  exactly  co- 
incident with  that  of  the  undeflectrd  light  of  on.-  of  the 
stars  to  be  compare*!.    It  is  then  received  upon  a  lens 


of  short  focus,  bv  which  the  image  of  the  moon  is 
formed,  which,  viewed  at  a  considerable  distance  by  an 
observer  pi  iced  in  or  near  the  axis  of  the  lent,  will 
appear  to  him  as  a  star.  This  artificial  star  is  then  to 
be  approached  or  removed  from  the  eye  until  its 
light  U  judged  to  be  exartly  equal  to  that  of  the  real 
•tar,  which,  lying  in  nearly  the  »amc  direction  from  the 
observer,  will  be  teen  side  by  side  with  the  artificial 
one  by  the  srme  eye,  or  with  both  eyes  at  once,  without 
the  aid  ot  a  teletcope,  in  the  ordinary  mode  of  natural 
vi-ion  The  distance  of  the  eye  from  the  focnt  of  the 
lens  being  then  measured,  the  prism  and  lens  are  to  be 

Sa  e  I  so  as  to  form  another  similar  artificial  star  in  a 
ret  tioti  nearly  coincident  with  that  of  the  other  star 
mcarisoii ;  and  another  equalisation  being 
I  distance  raea«ured.  it  is  obvious  that  the. 
Intensities  of  the  lights  of  the  two  *tar».  or  at  least  their 
effcts  on  the  retina  under  the  circumstances  of  com- 
parison, will  be  to  each  other  in  the  inverse  ratio  of  the 
distances  so  measured  respectively. "  (  Results  of  Astro- 
tsomicat  Observations,  6tc,  p.  353;  also  Outlines  of 
Astronomy,  Art.  7*3.) 

Sir  John  remarks  that  the  use  of  a  prism  to  deflect 
the  light  of  a  standard  luminary  by  total  reflexion  at  its 
base,  is  common  to  the  astrometer  described  by  him 
and  an  instrument  which  had  been  previously  described 
by  Steinheil  in  a  paper  printed  in  the  Memoirs  of  the 
Gottingeu  Academy  in  1836,  though  he  had  no  know- 
ledge ot  the  existence  of  Steinheil'*  memoir  until  hit 
return  to  Europe  from  the  Cape  (where  he  had  used 
the  astrometer)  in  1*38. 

It  may  be  noticed  that  the  name  Astrometer  was  given 
by  Bouguer  to  the  Hellometer,  or  object-glass  micro- 
meter. It  was  also  given  by  Jeaurat  to  an  ' 
finding  the  rising  and  setting  of  the  stars 
position,  which  he  has  described  in  the  Memoirs  of  the 
Academy  of  Sciences  of  Paris.  An  improved  instrument 
for  th-  same  purpose  Is  described  in  the  Edinburgh 
Eneyclovtedia,  art.  Sciencr. 

ASTKO'NOMY.  During  the  few  years  that  have 
elapsed  since  the  publication  of  the  Dictionary,  the 
progress  of  this  science  has  been  very  remarkable.  A 
brief  outline  of  the  principal  discoveries  and  improve- 
ments which  have  been  made  In  it  in  the  decade  1840— 
lfttO  is.  therefore,  necessary,  in  order  to  briug  dowu  its 
history  to  the  present  date. 

Among  the  recent  discoveries  In  astronomy,  the  most 
prominent,  and  in  certain  respects  the  most  remarkable 
ever  made  in  the  science,  is  that  of  the  new  planet,  to 
which  the  name  of  Neptune  has  been  given,  beyond  the 
orbit  of  Uranus.  In  all  previous  instances  of  the  dis- 
covery of  a  new  planet,  the  discovery  was  accidental,  in 
to  far  as  the  existence  of  the  body  was 
or  even  suspected,  until  its  true  nature 
by  the  observation  of  its  relative  motion.  In  the  present 
case,  not  only  had  the  existence  of  the  planet  been  made 
known  through  the  effects  of  its  attraction,  but  the  pre. 
else  spot  which  it  occupied  in  the  heavens  had  been 
indicated  by  the  results  of  a  profound  theoretical  investi- 

Sation.  and  the  planet  was  immediately  recognised  on 
i  recti  ng  a  telescope  upon  the  spot  so  Indicated.  The 
researches  which  led  to  this  notable  result  were  directed 
by  the  following  considerations. 

For  several  years  it  had  been  remarked  that  the  mo. 
tions  of  the  planet  Uranus  were  not  In  accordance  with 
theorr.  On  comparing  the  observations  with  the  tables 
of  Bouvard,  it  ap|»eared  that  the  true  longitudes  of 
Uranus  began  to  be  in  advance  of  the  computed  longi- 
tudes from  about  the  year  I7U5.  and  more  notably  from 
1804.  the  difference  continuing  gradually  to  Increase  till 
alwut  ISO;  when  the  excess  attained  its  maximum. 
After  that  year  the  difference  began  to  diminish  rapidlv. 
and  in  l«30  the  tabular  and  true  longitudes  agreed.  Dut 
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the  planet  still  continued  to  fail  behind,  as  if  hi] 
or  retarded  by  some  opposing  force.  The  attracting 
the  other  known  planets  afforded  no  explanation  of  tV. 
Irregularities ;  and  in  searching  for  a  cause,  ibe  i<U*  i 
disturbance  from  a  more  remote  planet  did  not  £*a 
present  Itself,  and  in  fact  afforded  the  only 
explanation  of  the  phenomena.  It 
however,  to  test  this  hypothesis;  for.  i 
the  supposed  planet  could  be  assigned 
limits,  so  as  to  direct  the  observations,  any 
find  It  must  be  undertaken  at  random,  and  it 
prove  Its  non-existence  as  a  vitible  object.  The  pr  - 
blem,  therefore,  which  presented  it  -el  f  for  solatkro  sec 
it  had  never  before  occurred  In  physical  astronowy  i  «*i 
this :  Given  the  disturbances  to  find  the  orbit  and  tV 
place  In  that  orbit  of  the  disturbing;  planet.  Bv  a  us- 
gular  coincidence,  though  not  without  example  at  ri* 
history  of  discovery,  the  problem  was  undertaken  afcvt 
the  tame  time  by  two  distinguished  nxaxhematarutv 
Mr.  Adams  In  England,  and  M.  Leverrier  in 
neither  having  the  slightest  knowledge 
attempt ;  and  both  arrived  at  a 
Mr.  Adams's  results,  however, 
to  two  or  three  astronomers, 

rally  known  until  some  time  after  the  act  rial  discovery  trf 
the  planet,  and.  as  it  happened,  did  not 
way  to  that  discovery.  Thoae  of  M.  Le  venter  were 
given  to  the  Academy  of  Sciences  at  Paris,  and  puuh*bet 
in  the  Comptes  Rentius  ;  and  by  their  means  the  rk.rf 
was  found  by  Dr.  Galle,  of  Berlin,  on  tbe  very  oar  na 
which  his  attention  was  directed  to  them,  within  um 
than  a  degree  of  its  predicted  place.  This  roeajor>;>* 
discovery  took  place  on  the  23rd  of  Sept  ember.  ••  X 
was  hailed  by  every  astronomer  of  Europe  as  tbe  rr  < 
signal  triumph  of  theory  which  had  ever  been  achieve*. 

Soon  after  the  planet  had  been  found  and  refuli-N 
observed,  it  was  perceived  that,  notwithstanding  it* 
agreement  between  its  actual  and  predicted 
elements  of  Its  orbit 
those  which  had  been  assigned  by 
ticlans.  In  order  to  render  the  con 
It  had  been  necessary  to  assume  a 
of  trie  hypothetical  planet  from  the  sun ;  and  both  M. 
Leverrier  and  Mr.  Adams  had  assumed,  as  a  first  ap- 
proximation, the  law  of  Bode  {see  Plsk«t),  which, 
drical. 


though  purely  empirical,  had  a  great  pre 
favour,  In  consequence  of  its  being  obsern 


bandits  in  iu 
d  to  koU 

good  in  the  rase  of  the  other  planets.  According  to 
this  law,  the  mean  distance  of  the  planet  from  the  sua 
should  be  double  that  of  Uranus,  or  38 "34  radii  of  the 
earth's  orbit,  in  which  case  the  periodic  time  would  tw 
237  4  years.  M.  Leverrier  had  concluded  the  distance 
to  be  36  1 5,  and  Mr.  Adams  37  25,  radii  of  the  terrestrial 
orbit;  the  former  corresponding  to  a  period  of  217  4 
years,  and  the  latter  to  one  of  227  3  years.  On  com- 
puting the  real  orbit  from  the  observed  motions  of  the 
planet,  the  mean  distance  was  found  to  be  on  It  stHGg 
radii,  and  the  period  164  6  years,  differing  wideV  frost 
both  predictions,  and  still  more  from  the  law  of  B*v, 
which  fails  entirely  in  this  single  instance.  On  con- 
sidering all  the  circumstances  of  the  case,  the  disa*—ef- 
mcnt  between  tbe  elements  of  the  real  and  theoretical 

Jilanet  will  not  appear  In  any  way  remarkable ;  the 
atter,  in  fact,  representing  the  perturbations  wloVfc 
were  to  be  accounted  for  with  all  the  accuracy  that 
could  possibly  be  expected  in  tuch  a  research. 

Neptune  it  attended  by  at  least  one  satellite,  probably 
two,  and  it  lutpectcd  to  resemble  Saturn,  in  having  also 
a  ring.  Its  position  in  the  ecliptic,  since  the  date  of  ttj 
discovery,  has  been  unfavourable  to  its  being  distiactly 
seen. 

The  next  most  remarkable  feature  in 
press  of  astronomy  is  the  discovery  of  six 
longing  to  the  group  which  circulate  I 
of  Mars  and  Jupiter.  It  has  been  st 
Planet,  that  the  first  of  these  small  bodies,  or  asteroids, 
as  they  have  been  called,  was  discovered  by  Piaxxl.  at 
Naples,  on  the  first  day  of  the  present  century  ;  and  the 
discovery  was  regarded  with  great  interest  by  the  astro- 
nomers of  that  time,  more  especially  as  it  had  been 
surmised  that  a  planet  probably  existed  whose  orbit, 
lying  between  those  of  Mart  and  Jupiter,  would  preserve 
the  continuity  of  Bode'*  law  of  tbe  distances  ;  and  tbe 
orbit  of  the  new  planet  was  found  to  be  in  conformity 
with  that  law.  The  discovery  of  a  second,  in  the  fol- 
lowing year,  was  entirely  unexpected,  but  it  led  to  a  more 
careful  observation  of  the  small  stars  In  and  near  the 
sodiac  than  had  previously  been  attempted,  in  the  hope 
of  detecting  others.  The  result  was  the  discovery  of  a 
third,  in  1*04,  and  of  a  fourth  in  1807  ;  but  for  nearly 
forty  years  the  number  was  not  increased.  About  the 
end  of  1845,  however,  a  fifth,  belonging  to  the  same 
group,  was  discovered  by  M.  Hencke,  of  Driessea,  m 
Prussia,  and  since  that  time  ten  more  have  been  foW, 
so  that  at  the  present  time  (January,  1852)  no  fewer  than 
•s  are  known,  all  circulating; at  i 
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in  nearly  the  same  period  of  time, 
those  of  their  discoverers,  and  the 
*l>e«tlve  discoveries,  axe  as  under :  — 

Cere*,  discovered 
Pallas 


by 


Their  names,  with 
>f  their  re- 

Piasxl  •  1801,  Jan.  1. 

Olbers       -  1802,  March  28. 

Juno        -  -  Harding     -  1804,  Sept.  2. 

Vesta       -  -  Olbers       -  1807,  March  25. | 

Astrata     -  -  Ilencke      -  1845,  Dec.  8. 

Hebe       -  -  Hencke     -  1847,  July  1. 

Iris          -  -  Hind         -  1847,  August  13. 

Flora       -  -  Hind  1847,  Oct.  18. 

Metis       -  -  Graham      -  1848.  April  25. 

Hygeia     -  -  De  Gasparis  1849,  April  12. 

Parthenope  -  De  Gasparis  1850,  May  II. 

Victoria  -  -  Hind          .  1850,  Sept.  13. 

Egeria     -  -  De  Gasparis  1*50,  Nov.  2. 

Irene       -  -  Hind          -  1851,  May  19. 

Eunomia  -  ■  De  Gasparis  1851,  July  29. 

In  reference  to  the  eleven  recently  discovered  planets 
t  is  proper  to  remark,  that  although  none  of  them  was 
ircviously  known  to  exist,  their  discovery  was  in  every 
n stance  the  result  of  a  "  careful  and  minute  examina- 
ion  and  mapping  down  of  the  smaller  stars  in  and 
he  zodiac,  undertaken  with  that  express  object." 
lingular  circumstance  of  so  many  planets  moving  in 
>rbits  of  nearly  the  same  dimensions,  and  all  so  insig- 
nificant (in  comparison  of  the  other  planets)  in  sise, 
fives  considerable  probability  to  the  hypothesis  pro* 
xised  by  Olbers  on  the  discovery  of  Pallas,  that  a  large 
}  I  a  net  originally  occupied  that  region  of  space,  and  was 

•  nattered  into  fragments  by  an  internal  convulsion. 
But  the  hypothesis  of  Laplace,  that  they  hare  their 
>rigin  in  a  ring  or  tone  of  nebulous  matter,  thrown  off 
rom  the  sun's  atmosphere  in  the  gradual  process  of 
moling,  and  broken  up  into  small  masses,  no  one  being 
if  sufficient  magnitude  to  attract  the  others  to  its  centre 
as  has  happened  in  the  case  of  all  the  other  planets), 

*  ill  equally  account  for  the  phenomena.  But  whatever 
hypothesis  may  be  formed  respecting  their  origin,  the 
lumber  of  tbetn  already  known  makes  it  extremely 
probable  that  many  more  exist,  though  by  reason  of 
heir  excessive  smallness  they  may  long,  or  for  ever, 
•lude  observation.  Those  already  known  appear  in 
he  telescope  as  stars  of  the  ninth  or  tenth  magnitude, 
nit  such  is  their  minuteness,  that  It  is  impossible,  with 
he  existing  means  of  observation,  to  measure  their 
ipparent  diameters,  and  thence  to  deduce  their  real  di- 
ssensions, with  any  degree  ot  accuracy. 

Another  recent  discovery,  affording  evidence  at  the 
tame  time  both  of  the  excellence  of  the  instrumental 
neans  now  applied  to  astronomy  and  of  the  attention 
bestowed  on  the  careful  and  accurate  examination  of 
he  heavens,  is  that  of  an  eighth  satellite  of  Saturn ; 
ind  it  is  not  a  little  remarkable  that  the  discovery  was 
nade  both  in  England  and  America  at  the  same  time  — 
•ven  on  the  same  day.  In  England  the  body  was  first 
ibserved  by  Mr.  Lassell.  or  Liverpool,  with  a  two-foot 
-effecting  telescope,  on  the  18th  of  September.  1848, 
ind  taken  for  a  faint  star.  On  the  19th  it  seemed  to 
nave  changed  its  place,  following  the  motion  of  Saturn, 
ind  was  accordingly  suspected  to  be  a  satellite  ;  and  on 
tie  21st,  when  it  was  next  observed,  its  true  nature  was 
•atisfactorily  made  out  The  same  object  was  observed 
n  America  by  Mr.  G.  P.  Bond  at  the  Cambridge  Ob- 
lervatory,  Massachusetts,  on  the  16th  of  September,  and 
:hen  supposed  to  be  a  small  star.  On  the  18th  It  was 
iirain  noticed,  but  still  without  suspicion  of  its  nature. 
On  the  19th  It  was  suspected  to  be  in  motion,  and  its 
position  was  therefore  accurately  determined.  On  the 
K)th  it  could  not  be  seen,  but  on  the  21st  It  was  proved 
v  its  relative  motion  to  be  an  attendant  of  Saturn 
The  new  satellite  is  very  faint,  and  can  only  be  seen  in 
i  powerful  telescope.  Reckoning  from  the  outermost 
iAtelllte  inwards  towards  the  planet,  it  is  the  second  in 
.he 


•till  remains  a  profound  mystery.  One  of  the  most 
remarkable  on  record  appeared  in  1843.  It  was  visible 
within  four  degrees  of  the  sun  and  In  full  day.  No  other 
comet  has  been  known  to  approach  so  near  to  the  sun. 
At  the  perihelion  its  distance  from  the  luminous  surface 
of  the  sun  was  computed  to  be  less  than  a  seventh  part 
of  the  sun's  radius,  and  the  whole  segment  of  its  orbit 
cut  off  by  the  plane  of  the  ecliptic  was  passed  through 
in  the  short  space  of  two  hours,  its  actual  velocity  being 
then  no  less  than  366  miles  per  second.  It  " 
supposed  to  be  identical  with  a  < 
in  1668. 

In  sidereal  astronomy,  a  great  accession  to  our  know- 
ledge has  been  recently  made  through  the  publication 
of  the  results  of  Sir  John  F.  W.  Herschel's  observations 
at  the  Cape  of  Good  Hope.  This  distinguished  astro* 
nomcr,  after  devoting  some  years  to  the  examination 
and  description  of  the  nebulse  and  double  stars  in  the 
northern  hemisphere,  with  the  view  of  completing  the 
work  begun  by  bis  father  Sir  William  Herschel  (who 
may  be  regarded  as  the  founder  of  this  interesting  branch 
of  astronomy),  conceived  the  idea  of  extending  his  sur- 
vey to  the  southern  hemisphere,  in  order  to  place  on 


vey  to  the  southern  hemisphere,  In  ortter  to  plai 
record  a  description  of  the  principal  nebulae  and  d« 
Stars  oier  the  whole  heavens,  as  noserven  with  the 


telescope  and  by  the  same  observer,  whereby  the  i 
nomers  of  future  time  would  be  enabled  to  detect 
changes  in  their  physical  appearances  or  relative  po- 
sitions, should  any  such  take  place.  For  this  purpose 
he  removed  his  Observatory  to  the  Cape  of  Good  Hope, 
where  he  passed  four  years  (1834 — I&38),  assiduously 
employed  in  carrying  out  the  objects  of  his  great  under- 
taking; and  after  completing  the  still  more  laborious 
task  of  reducing  his  observations,  the  results  were  given 
to  the  world  in  1847.  Though  the  main  purpose  of  his 
voyage  was  the  observation  of  nebula?  ana  double  stars, 
of  which  objects  ho  has  given  reduced  catalogues,  accom- 
panied with  minute  description  and  interesting  remarks; 
the  work  also  embraces  a  great  variety  of  observations 
and  disquisitions  on  other  matters  connected  with  astro- 
nomy,—the  constitution  .of  the  galaxy,  the  Magellanic 
clouds,  Halley's  comet,  the  satellites  of  Saturn,  the 


Astronomy  has  also  been  cultivated  of  late 
with  great  assiduity,  and  in  a  manner  which 
promises  to  lead  to  important  results.  Formerly  the 
romputation  of  an  orbit  was  a  task  which  not  many 
observers  were  competent  to  undertake.  At  present 
:he  methods  of  performing  such  computations  are  far 
sore  generally  known  ;  and,  indeed,  no  sooner  does  a 
romet  make  its  appearance  than  elements  of  its  orbit 
troceed  from  many  quarters  wltn  a  sort  of  rivalry.  The 
Srst  approximate  calculations  are  carefully  corrected  by 
nrans  of  subsequent  observations  till  the  path  of  the 
x>dy  is  determined  with  great  accuracy,  and  in  this 
nannex  the  means  are  prepared  of  identifying  it  If  it 
.hould  make  its  appearance  at  any  future  time.  Only  a 
mall  number  have  yet  been  satisfactorily  proved  to 
nove  in  elliptic  orbits,  and  consequently  to  return  at 
leflnite  intervals ;  by  far  the  greater  numbers  move  In 
>rbits  which  cannot  be  distinguished  from  parabolas, 
md  after  passing  their  perihelia  shoot  off  to  indefinite 
li stances,  and  may  possibly  enter  within  the  sphere  of 


solar  spots,  Ac.  It  is  right  to  add,  that  this  noble  i 
prise,  which  has  conferred  so  much  honour  on  his  i 
try,  and  been  productive  of  so  much  benefit  to  astronomy, 
was  undertaken  and  carried  through  by  Sir  John  Her- 
schel at  his  own  private  charges.  He  held  no  public 
appointment,  and  received  no  public  assistance ;  and 
for  the  means  of  rendering  his  labours  available  to  astro- 
nomers by  the  publication  of  the  results,  he  professes 
his  obligations  to  the  Duke  of  Northumberland. 

Among  the  circumstances  which  have  most  contributed 
to  the  general  advance  of  astronomy  in  late  years,  one  is 
the  increased  dimensions  now  given  to  telescopes,  in 
consequence  of  which  the  objects  of  observation  are 
not  only  greatly  multiplied,  but  the  observations  are 
made  with  far  greater  distinctness  and  precision.  Re- 
fracting object-glasses,  ora  foot  or  upwards  in  diameter, 
can  now  scarcely  be  considered  as  rare.  But  greatly 
exceeding  these  in  optical  power  is  the  reflecting  tele- 
scope made  and  erected  by  the  Earl  of  Rosse,  at  his 
lordship's  seat,  in  Ireland.  The  mirror  of  this  gigantic 
instrument  is  six  feet  in  diameter,  and  weighs  about 
four  tons.  For  a  short  account  of  the  ingenious  contriv- 
ances and  apparatus  made  use  of  for  the  casting,  grind- 
ing, polishing,  and  placing  in  its  position  this  enormous 
mass  of  metal,  we  would  refer  to  article  Teleieope,  in  this 
Supplement ;  they  are  all  due  to  Lord  Rosse  himself,  and 
could  only  have  been  produced  by  the  combined  exer- 
cise of  extraordinary  Ingenuity,  patience,  and  mechanical 
skill.  Nor  has  the  performance  of  the  instrument  disap- 
pointed the  expectations  that  were  formed  of  It.  Nebulas 
which,  in  other  telescopes,  gave  no  indication  of  resolva- 
bility,  are  by  this  easily  resolved  into  stars ;  and  In  fact 
it  already  seems  probable  that  It  will  be  the  means  of 


upsetting  the  whole 

of  some  of  the  nebula?  or  clusters  in  this  telescope  is 
extremely  remarkable.  Some  are  observed  of  a  spiral 
form,  perfectly  regular;  others  exhibit  streaks,  some- 
times straight,  and  sometimes  curved ;  and  generally 
they  give  evidence  of  systematic  arrangement.  Tele- 
scopes on  the  same  principle  hare  also  been  brought  to 
great  perfection  by  Mr.Lassell,  and  though  of  far  Inferior 
dimensions  to  those  of  Lord  Rosse,  have  already  rendered 
good  service  to  astronomy  in  the  discovery  of  a  satellite  of 
Neptune,  two  new  satellites  of  Saturn,  ana  two  of  Uranus. 

Concurrently  with  the  increase  of  optical  powers,  the 
art  of  observing,  and  the  science  of  reducing  the  obser- 
vations, have  undergone  corresponding  improvements. 
The  probable  errors  are 

within  much  narrower  limits,  and  the  consequence  is. 


In  the  places  of  stars  which  formerly 
eluded  observation.  It  is  to  this  extreme  practical  accu- 
racy that  we  are  indebted  for  the  present  perfection  of 
the  planetary  theories, and  that  astronomers  look  for  the 


attraction  of  other  systems.  Their  physical  constitution  j  solution  of  many  problems  still  beyond  their  reach;  such 
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their  systematic  connexion  with  one  i 
our  own  sun.  Already  the  point  in  the 
which  the  tun,  with  alf  hi.  planets,  appt 
has  been  indicated  with  considerable  p 


ATACAMITE. 

i  of  the 

and  with 
i  toward* 
i  to  be  moving, 
probability ;  and  a 
German  astronomer  (Midler)  has  ventured  to  assign  a 
•tar  In  the  Pleiades  m  the  centre  about  which  uot  only 
the  sun,  bat  the  whole  stratum  of  stars  among  which  it 
is  placed,  is  revolving. 

The  measurement  of  two  additional  arcs  of  the  terres- 
trial meridian  in  India  by  Colonel  Everest,  under  the 
auspices  of  the  Bast  India  Company,  is  a  work  of  sufficient 
importance,  in  an  astronomical  point  of  view,  to  deserve 
notice  in  this  rapid  retrospect.  Under  the  term  Degree 
<\j  Latitude,  in  the  Dictionary,  a  short  reference  has 
been  made  to  the  principal  geodetical  operations  for 
determining  the  magnitude  and  form  of  our 
element  of  great  importance  in  physical 
by  which  the  magnitudes  of  all  the 


BALSA. 

of  the  other  two  years  were  reduced  at  W 
the  superintendence  of  Colonel  S*btn*. 


in  India  occupied  a 
With  instruments  of  a  much  superior 
had  previously  been  used  In  that  country,  and  with  all 
the  appliances  of  modern  science.  Colonel  Everest  has 
added  two  arcs  of  meridian  to  the  former  measurements, 
one  of  6°  V  h6",  and  the  other  of  5°  S3'  87" ;  which, 
taken  in  connexion  with  LamUon's  operations,  gives  a 
continuous  meridianal  arc  of  21°  81'  It  .extending  from 
Cape  Comorin  to  the  foot  of  the  Himalayas.  The  de- 
tails of  the  measurement  were  published  In  1M7.  It 
may  also  be  noticed,  that  the  trigonometrical  measure- 
ment of  the  British  arc,  of  10°  7'  W,  from  Dun  nose,  in 
the  Isle  of  Wight,  to  Balta.  in  Shetland,  is  understood 

be  hoped,  the  details  will 
Far  the  purpose  of 
in  1K49.  on  Salt*. 

ln 

the  Irish  base ;  and  It  may  be  presumed,  that 
all  the  distances  will  t>e  given  In  terms  of  this  new 
measurement,  the  results  being  much  more  trustworthy 
than  those  which  were  obtained  by  the  older  methods. 
Another  interesting  operation  of  the  same  kind,  extend- 
ing to  about  H°,  and  including  a  repetition  of  I.acallle'« 
arc,  has  been  completed  at  the  Cape  of  Good  Hope,  but 
the  results  are  not  yet  published. 

Physical  astronomy  has  now  been  carried  to  a  state  of 
such  perfection,  and  the  disturbing  forces  resulting  from 
the  reciprocal  attractions  of  the  different  plnnets  on  each 
so  completely  represented  by  mathematical  for- 
,  that  the  improvements  which  remain  to  be  made 
chiefly  In  giving  greater  accuracy  to  the 


Geography, the 
island.  The  Atoll 


me  isie  oi  »  ignt.  io  nana,  i 
to  be  completed,  and.  It  may 
shortly  be  given  to  the  pul 
verification,  a  new  base  was  n 


■Qtn»*  in.,  or  nearly 
differences  are,  no 

the  observations  were  made  with  great 
being  broken  up  Into  periods  of  afa  months 
found  to  give  consistent  results.  It  may  be  re**- safe 
presumed  that  they  represent  with  considerable  ar  >■ 
racy  the  amount  of  the  lunar  influence  on  the  ssn*- 
sphere.  The  effect  of  the  sun's  attraction  brier.  s*s 
only  much  smaller  than  that  of  the  moon,  bet  sm 
masked  in  the  diurnal  barometric  oscillation  by  the  war* 
greater  and  variable  influence  of  the  i 
cannot  be  satisfactorily  determined. 
ATOLL,  or  LAGOON   ISLAND.  In 

given  to  a  particular  kind  i 
ofachapUHor  rmgofc 
a  lagoon  or  portion  of 
The  average  breadth  of  the  part  of  I 
above  the  surface  of  the  sea  is  Dearly  a  quarter  rf  I 
mile,  and  It  seldom  rises,  his 
twelve  feet  above  the  surface.  On  the 
ring  gradually  shelves  down  to  the  distance  of  l<*  <*- 
200  yards  from  its  edge,  so  that  the  Sana  deepens  to  atrac 
2*  fathoms,  beyond  which  the  sides  plunge  almost  per- 
pendicularly into  the  unfathomable  depths  of  tKe  ecrac 
On  the  lagoon  side,  where  the  water  is  calm,  the  iomc- 
ing  ring  or  reef  shelves  into  it  by  a  succession  of  Wrv 
also  of  living  coral,  but  of  a  different  specie*  from  ihw 
which  build  the  exterior  wall,  and  the  foundaooe  ■ 
the  whole  ring.  The  site  varies  from  two  to  nmw.\ 
miles  in  diameter.  The  la  soon  islands  are  waar* 
spread,  but  chiefly  In  the  Pacific  Ocean.  Most  frvquecflT 
they  occur  in  elongated  archipelago*,  extendrv  n 
groups  over  a  large  surface; 
example,  extend  to  1000  miles, 
have  islands  within  them : 
Society  group,  is  a  remarkable  instance  of  this  fcesas- 
tion.  The  lagoon  which  encompasses  it  is  tbtrty  father 
deep,  and  hemmed  in  from  the  ocean  by  a  coral  ban-;  -» 
the  usual  kind,  at  a  distance  varying  from  half  a  wale  i  • 
three  miles.    (Somer*i  lie's  Physical  Crex>graf\ km 

AU'GITE.  (Gr.  moyn,  splendor  )  A  crystalline  **- 
neral  common  in  volcanic  and  basaltic  rocks,  h  to  tse 
pyroxene  of  Hauv. 

AU'RIC  ACID.    (Let.  aurum,  goM.)    A  term  *»:«e 
frequently  applied  by  chemists  to  the  prraxide  *f  gmM 
AU'RIPIGME'NTUM.  (Let.)    Yellow  sulphur* 
arsenic 
AU'ROCYA'NIDES. 


coefficients,  which  depend  on  data  furnished    gold  wi 

»tlon.   For  this  purpose,  the  most  important   &  used  in  the  art  of  electro-gilding 
h  has  been  executed  in  recent  times  is  the      A UTO'MALITE.(Gr.awTas*aXs«t a dirsrrfirr.) 

from  the  presence  of  sine  in  a  mineral  not  rvtrwnbi  s 
a  metallic  ore.) 


is  the 

reduction  of  the  planetary  and 

at  Greenwich,  from  17V)  to  1K30,  under  the  superlntend- 
ence  of  the  Astronomer  Royal ;  a  work  of  immense 
labour  and  utility,  which  puts  the  theoretical  astronomer 
In  possession  of  the  results,  in  their  most  available  shape, 
for  perfecting  the  elements  of  the  solar  system,  by  means 
of  the  longest,  and  probably  the  most  accurate,  series  of 
continuous  ol»«ervatloni  which  the  world  can  furnish. 

ATA'CAMITE.  The  native  muriate  of  copper  of  the 
desert  of  Atacama  in  South  America. 

ATHAMA'NTINB.  A  crystallisable  substance  con* 
tained  in  the  root  of  the  Athamanta  oreostlinum. 

ATHA'NOR.    A  term  applied  by  the  alchemists  to  a 
furnace  so  constructed  as  to  supply  itself  with  fuel. 
ATHE'RMANOUS.  (Gr.     prre.  and  $ttfA«,  heat.) 

or  translucent  substances  which  resist  the 


ATMOSPHE'RIC  TIDES.  Diurnal  oscillations  of 
the  atmosphere,  produced  by  the  attractions  of  the  sun 
and  moon,  and  similar  to  the  tides  of  the  ocean.  The 
attractions  of  the  sun  and  moon  tend  continually  to 
cause  a  variation  in  the  figure  of  the  atmosphere  rela- 
tively to  the  meridian  of  any  place,  and  consequently  to 
produce  a  change  In  the  amount  of  barometric  pressure ; 
but  the  change  Is  so  small  in  comparison  to  those  pro. 
duced  by  many  of  the  other  causes  which  disturb  the 
equilibrium  of  the  atmosphere,  that  a  long  series  of 
accurate  observations  Is  necessary  to  render  it  sensible, 
within  the  tropics  where  the  influence  of  solar  and 
attraction  Is  greatest,  and  the  other  causes  of 
act  with  least  effect.  In  the 
ns  for  1847,  Colonel  Sabine 
;  of  a  series  of  observations  of  the  baro- 
St.  Helena,  hourly,  during  a  period  of 
three  years,  for  the  purpose  of  determining  the  moon's 
influence.  The  result  of  the  first  year's  observations, 
which  were  reduced  at  St.  Helena,  showed  an  average 
excess  of  barometric  pressure  of  '0014  parts  of  an  inch  at 
the  hour  when  the  moon  is  on  the  meridian  (above  or 
below  the  pole),  and  an  average  defect  of  "001 15  when 
asix  hours  distant  from  the  meridian,  making  together 
*an  average  difference  of  •nfrjftA  in.  when  the  moon  is  on 
the  meridian,  and  when  90°  from  it.  The 
MM 


Acr 

of  oxide  of  sine  and  alumina.   It  Is  the 
some  mineralogists. 

AUTOMA'TIC.  In  Physiology,  applied  te 
muscular  actions  which  are  not  dependent  on  the  «" 
or  other  act  of  the  mind  :  such  are  the  •necessity  ex- 
tractions of  the  hollow  viscera  of  organic  life,  e.g.  t*' 
heart,  the  intestines,  the  ureters,  urinary  bladder,  t>- 
uterus  ;  the  involuntary  movements  of  respiration  ;  the 
motions  of  the  muscles  of  the  eye  during  sleep ;  the 
persistent  contraction  of  the  sphincters. 
AVA'NTURINB.  (Deri v.  unknown.)  A I 

„v  of  rock  crystal . 
AX1S-CYLI1 
to  the « 

A'ZOLI'TMINE  A 
great  part  of  the  colouring  material  of  litmus  : 
mical  formula  is,  according  to  Kane.  C,,  H,e  <V  N. 

AZOTPSED  PRINCIPLES.    (  Gr.  m,  tntkmt.  mrA 
(**>,  life.)    In  Anatomy,  the  two  chief  classes  of  » in- 
stances of  animal  bodies,  —  vis.  the  gelatinous  and  aft-o- 
minous.   In  Chemistry,  the  term  is  chiefly'  appitevi  ' 
substances  containing  nitrogen,  and  used  as  aliment* 
many  of  them  are  common  to  animals 


B. 

BA'BLAH.  An  astringent  dr< 
the  East  Indies  and  from  Senegal 


.stuff  imported  from 
it  has  been  used  for 


dyeing  drabs,  as  a  substitute  for  more  expensive  mate- 
rials   It  is  the  shell  of  the  fruit  of  the  Jtf«u. 


BACK  A 
a  brewery  Is  t 

BAOA'SSE.  (Fr.)  The  sugar-cane  i 
state,  as  used  for  fuel  In  the  colonial  su 

BALEE'N.  (Fr.baieioe.)  The  ten 
among  whale  fishers  for  whalebone. 

BALSA.  (Spanish.)  A  species  of  float  or  raft,  chteflv 
used  od  the  coasts  of  South  America,  for  landing  gvou* 
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BANDANNA. 

•  heavy  sort  The  balsa  U  formed  of  two  seal 
p  to  a*  to  form  two  Urge  bags,  which  are 
pitch  to  render  them  perfectly  air-tight, 
nd  secured  by  ligatures.  The  bags  or  bladders  thus 
repared  are  inflated  with  air  passed  through  a  flexible 
ibe,  which  is  left  of  sufficient  length  to  reach  the 
south  of  the  conductor,  who  is  thus  enabled  to  re- 
lenish  them  with  air,  should  any  hare  escaped.  The 
wo  bags  are  fastened  together  at  one  end,  which  forms 
le  prow  of  the  vessel,  the  other  ends  being  kept  about 
>ur  feet  apart  by  means  of  a  small  plank  ;  and  the  raft 
i  completed  with  small  sticks  covered  over  with  mat- 
ing, having  thus  the  shape  of  a  wedge  or  triangle.  It 
i  propelled  by  a  double-bladed  piddle,  and  the  con- 
uctor,  on  approaching  the  shore,  contrives  to  keep  the 
alaa  on  the  top  of  the  highest  wave  till  it  U  thrown  on 
tie  beach  to  the  greatest  extent  the  surf  reaches,  where 
I  la  immediately  secured.  The  balsa  will  carry  three 
asaengers  besides  the  person  who  conducts  it,  and  by 
his  means  cargoes  are  landed  from  merchant  vessels 
.  here  the  violence  of  the  surf  prevents  ordinary  boats 
rntn  passing  through  it  without  great  danger.  Floats 
f  •  still  ruder  kind,  usually  formed  of  the  hides  of 
nl locks  simply  stretched  on  a  frame,  are  used  for  cross- 
rivers  in  South  America,  and  gn  by  the  name  of 
a.  (Penny  Magazine,  vol.  Hi.  p.  150. ) 
BANDANNA.  A  style  of  calico-printing  In  which 
r  h ite  spots  are  produced  upon  a  red  ground.  The  term 
i  of  Indian  origin,  and  tne  art  has  been  extensively 
tt  opted  and  improved  upon  In  this  country.  I  See  a  ile- 
al led  account  of  Messrs.  Montelth's  manufactory  at 
ilasgow,  in  Brande's  Quarterly  Journal  oj  Science  and 
me  Arts,  June,  1823,  and  in   Ure's  Dictionary  of 

BARBA'DOES  NUTS.  The  fruit  of  the  Jairopha 
7mrctu,  a  native  of  South  America  and  Asia.  They  are 
ometlmes  called  phytic  nuts,  and  are  virulently  pur- 
ative. 

BARBA'DOES  TAR.  Petroleum.  A  bituminous 
iquid  of  the  consistence  of  tar  :  it  ooies  from  the  soil 
long  with  water,  from  which  it  is  skimmed  off  and  pres- 
erved in  earthen  jars.  By  distillation  it  yields  naphtha. 
C  la  used  in  medicine  as  an  iuternal  remedy  in  certain 
hronic  pulmonary  affections,  in  obstinate  diseases  of 
be  skin,  and  again* t  tape-worm.  As  an  external  agent 
t  la  sometimes  applied  to  ill-conditioned  ulcers,  and  to 
hllblains.  These  stimulating  bituminous  oils  have 
>e<m  recommended  as  effectual  in  cholera :  the  dose  is 
rom  30  drops  upwards. 

BARM.  The  yeast  which  collects  upon  the  surface 
,f  fer  menting  beer.    The  term  is  of  Welsh  I 

BA'ROSE'LENITE. 
o  sulphate  oj  baryta,  or 

BASTARD  SUGAR.  Bat  tarts  Is  m 
he  sugar  refiners  to  an  impure  sugar  chiefly 
ry  the  action  of  heat  and  various  substances 
•  fining,  and  which  cannot  be  remunerative 
They  are  also  called  pieces. 

BATTERY,  ELECTRICAL.  A  series  of  Leyden 
are  so  arranged  that  they  may  all  be  discharged  at  once. 
lee  KucraiciTir,  in  Dict. 

BATTERY.  GALVANIC.  Several  forms  of  this 
ipparatus  have  already  been  described  (see  Voltaic 
-.lectaicity) ;  many  others  have  lately  been  invented, 
wo  of  which,  namely,  Smks's  Battiby,  and  Grove's 
EtATTiaY,  deserve  particular  notice.  In  Smec's  battery, 
>f  which  a  detailed  descripiion  will  be  found  in  his  F.le 
nents  qf  Elcctro-metaUurgy,  the 


silver,  which,  on  account  of  its 
favours  the  escape  of  the  hydrogen  gas 
-volved  upon  it,  the  adhesion  of  which  to  platinum  or 
ilvcr  in  their  ordinary  state  Is  a  serious  Impediment  to 
he  action  of  the  battery. 

One  form  of  Smee's  battery  "  consists  of  a  piece  of 
diver  S.  on  tbe  lop  of  which  Is  fixed  a  beam  of  wood  w 
to  prevent  contact  with  the  silver. 
A  bindin  g  screw  Is  soldered  on  to 
the  silver  to  connect  it  to  any  re- 
quired object.  A  strip  of  sine  Z, 
varying,  at  the  fancy  of  the  ope- 
rator, from  one  half  to  the  en- 
tire width  of  the  silver,  is  placed 
on  each  side  of  the  wood,  and  both 
are  held  in  their  place  by  a  bind- 
Ing-screw  b,  sufficiently  wide  to 
embrace  tbe  tines  and  wood. 
These  batteries  vary  from  the 
size  of  a  tumbler  to  a  ten  or 
twelve  gallon  vessel." 

A  single  cell  of  this  battery  is 
represented  in  the  annexed  cut. 
A  Is  an  earthenware  or  glass 
vessel  containing  dilute  sulphuric 
arid  (composed  of  I  part  of  oil  of 
vitriol 
Is  a 

iy.3 


BIOLOGY. 

or  platinised  silver  plate  is  attached.  %  Z 

to  tbe  bar  by  a  binding  screw  ;  and  a  separate 
binding  screw  is  soldered  to  the  platinised  plate;  these 
are  for  the  convenience  of  making  connections  by  wires. 
When  a  series  of  these  cells  are 


nerted  together  in  the  usual  way. 

Grove's  battery,  called  also  the  nitric  acid  battery,  la 
an  extremely  valuable  instrument  both  to  tbe  lecturer 
and  experimentalist ;  it  combines  great  power  both  of 
quantity  and  Intensity;  it  is  free  from  tbe  inconveniences 
of  local  action,  and,  therefore,  so  far,  a  constant  battery  ; 
it  occupies  little  space,  and  is  upon  tbe  wboie  more  eco- 
than  any  other  form  of  battery  possessing  the 
same  advantages.  The  sections 
of  two  cells  of  this  battery  are 
represented 


Vis  a  flat  cell 
of  glased  porcelain,  containing 
within  It  another  similarly 
shaped,  but  smaller  and  thin- 
ner cell  C,  of  porous  earthen- 
ware. A  fiat  plate  of  amal- 
gamated sine  Z  is  bent  so 
as  to  receive  the  porous  cell i 
a  plate  of  thick  platinum  foil 
P  being  contained  within  the 
latter  cell,  and  long  enough 
to  extend  to  the  projecting 
end  of  the  sine  plate  of  the 
next  cell. perfect  contact  being 
there  preserved  by  the  cleft 
piece  of  wood  W.  The  inner 
porous  cell  is  charged  with  strong  nitric  add ;  tbe 
outer  porcelain  cell  Is  filled  with  a  mixture  of  1  part 
of  oil  of  vitriol  and  6  of  water.  The  sine  being  amal- 
gamated, there  Is  In  this  apparatus,  as  in  Dauiell's.  and 
Smee's,  no  chemical  action  till  the  electrical  current 
passes,  and  then  the  evolved  hydrogen  is  suppressed  by 
the  nitric  acid,  which  it  converts,  by  deoxydisemeat. 
Into  nitrous  acid.  Twenty  of  these  cells  form  a  very 
powerful  combination.  Many  years  ago  Mr.  Cooper 
proposed  to  substitute  coke  for  platinum  in  these  bat- 
teries, and  a  similar  plan  has  been  more  recently  adopted 
by  Bunsen,  but  so  much  inconvenience  has  attended  the 
use  of  this  material  that  it  baa  not  been  generally 
adopted. 

BE'BEARINE.  A  bitter  basic  principle  contained  iu 
tbe  bebearu  plant  or  Greenheart  of  British  Guiana. 

BElSTINGS.or  Colostrum.  The  first  milk  yielded 
by  the  cow  immediately  upon  the  birth  of  thecal!*. 

BKLU'GA.  The  species  of  whale  (Delphinus  leueas, 
Tallas)  which,  from  its  colour,  Is  commonly  called  by 
the  whalers  "  white-fish."  It  is  confined  to  northern 
latitudes. 

BENGAL  STRIPES.  Cotton  cloth  woven  with  co- 
loured stripes.  Ginghams. 

BEN  J  A  Si  IN.   See  Bbnzoin,  In  Dict. 

BENZO'LE.  A  compound  of  carbon  and  hydrogen, 
originally  discovered  by  Faraday  amongst  the  products 
of  the  destructive  distillation  of  whale  oil.  Tne  same 
compound  was  produced  by  Mitscherlich  from  Benzoic 
acid.  It  consists  of  12  atoms  of  carbon,  combined  with 
6  of  hydrogen,  its  formula  being  C,,  H«.  It  has  a  pecu- 
liar aromatic  odour :  it  boils  at  1705,  and  concretes  into 
a  crystalline  solid  at  32°,  a  property  which  enables  It  to 
be  separated  fr      <i:  - 


(composed  of  I  part  of  oil  of 
ol  to  6  or  7  of  water),  v 
bar  of  wood  to  wbkb  the  j 


field  (Journal  of  the  Chemical  Society  qf 
amongst  the  products  of  the  distillation  of 
promises  to  form  a  valuable  article  for  the 
of  varnishes,  and  as  a  source  of  light. 

BKKLIN  BLUB.   See  PariaiAN  Bu  b. 

Ilk  KM  (Fr.)  in  Fortification,  a  narrow  level  space, 
two  or  three  feet  wide  along  the  exterior  slope  of 
a  parapet  to  prevent  tbe  mass  of  earth  and  other 
materials  of  which  It  Is  < 
ditch. 

BERRIES  OF  AVIGNON.  (Grainrt  dT  Avignon.) 
Tbe  fruit  of  the  Rhamnus  infectoiius,  generally  known 
under  the  name  of  Pertian  Berries.  They  are  grown 
In  Provence,  Languedoc,  and  Dauphin*,  and  another 
variety  conies  from  Persia.  They  contain  a  peculiar 
principle  which  has  been  termed  Rhamnine,  and  which 
acquires  a  yellow  colour  by  exposure  to  air. 

BKZO'AR  MINERAL.  Peroxide  of  antimony.  It 
is  also  called  diaphoretic  antimonv. 

BICU'SPID.  (Lat.  bis.cuspis,  a  point.)  In  Anatomy, 
when  apart  has  two  cusps,  or  pointed  portions,  as  the 
bicuspid  valve  between  tbe  left  auricle  and  ventricle. 

BltPLOGY.  (Gr  life i  >»y<, discourse.)  A  branch 
of  statistics  having  for  its  object  the  determination  oi 
the  average  duration  of  human  life  from  the  comparison 
of  recorded  observations.  The  term.  Mobtality,  or 
doctrine  of  M  oi  nun,  is  more  generally  applied  to  the 
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BITTER  APPLE. 

BITTER  APPLB.   The  fruit  of  the 
cynthit. 

BLACK  ASH.  Impure  carbonate  of  soda. 
BLACK  DROP.  A  preparation  of  opium,  known 
also  under  the  name  of  Lancaster,  or  Quaker*'  black 
drops.  It  U  said  to  be  a  solution  of  opium  in 
BLAS.  A  term  applied  by  Van  Hclmont 
supposed  emanations  of  the  heavenly  bodies. 
BLISTERED  STEEL.  See  Stem.. 
BLOCK  MACHINERY.  A  system  or 
of  machines  for  manufacturing  the  shells  and  sheaves  of 
block*  required  for  ship  tackle.  The  term  is  specially 
applied  to  the  ingenious  machinery  invented  by  Sir  M. 
I.  Brunei,  and  set  up  in  the  woodmills  in  the  dockyard 
at  Portsmouth  between  1802  and  1908.  and  also  at  Chat- 
ham about  1*07,  for  the  supply  of  the  royal  navy.  By 
these  machines  every  operation  connected  with  the  con- 
struction of  blocks,  from  the  cutting  up  of  the  timber  to 
the  polishing  of  the  iron  pinion  which  the  sheave  turns, 
is  performed  with  astonishing  celerity  and  precision : 
and  when  ft  is  known  that  a  single  snip  of  war  of  74 
requires  about  1430  blocks  for  her  equipment,  the 
p  and  even  the  necessity  of  abridging  the  labour 
jction  by  appropriate  machinery  will  be  under. 
.  Although  it  would  scarcely  be  possible,  without 
entering  into  long  details  and  the  aid  of  drawings  to  give 
any  idea  of  the  peculiar  mechanism  employed,  the  prin- 
cipal operations  may  be  easily  indicated.  In  the  first 
place  the  rough  timber  (which  is  generally  elm)  Is 
squared  by  an  upright  saw  ;  it  is  then  cross  cut  into  pieces 
of  the  proper  length  by  a  circular  saw.  These  pieces 
are  then  brought  under  the  boring  machine,  when  one 
centre  bit  bores  a  hole  for  the  centre  pin  of  the  sheave, 
and  another  bores  another  hole  at  right  angles  to  the 
former  at  one  extremity  of  the  mortise  (or  two  or  more 
such  holes  are  bored  when  the  block  is  to  hold  two  or 
more  sheaves)  to  admit  the  first  stroke  of  the  chisel. 
The  next  operation  is  performed  by  the  mortising  ma- 
chine, which  consists  of  a  set  of  cutting  chisels  attached 
to  a  moveable  frame,  and  making  from  1(  0  to  130  perpen 
dicular  strokes  in  a  minute,  the  block  being  placed  on  a 
carriage  which  at  every  ascent  of  the  chisels  advances 
forward  a  little  until  the  proper  length  has  been  mor- 
tised out.  The  block  is  then  removed  from  the  mortis- 
ing machine,  and  the  four  corners  are  taken  on*  by  a  cir- 
cular saw,  after  which  it  Is  placed  under  the  shaping 
machine,  when,  by  tens  at  a  time,  the  proper  curvature 
is  given  by  means  of  a  tool  moving  in  a  direction  curved 
towards  the  line  of  the  axis.  Lastly,  the  scoring  machine 
scoops  out  a  groove  round  the  longer  diameter  of  the 
block  to  receive  the  hempen  or  iron  strap  which  goes 
round  the  block  and  by  which  it  Is  suspended  when  in 
me,  and  the  shell  is  thus  completed.  The  sheaves  of  the 
block  are  made  of  lignum  vita?,  a  log  of  which  wood  is 
first  cut  into  plates  of  (he  proper  thickness  by  a  circular 
saw.  The  plates  are  then  carried  to  the  crown  satr. 
which  at  once  bores  the  centre  hole  through  which  the 
pin  is  to  pass,  and  gives  an  exact  circular  form.  They 
are  next  brought  to  the  cuaking  machine,  for  the  pur- 
pose of  having  grooves  cut  in  them,  on  bath  sides,  for 
the  insertion  of  the  conk  or  hush,  which  is  of  gun  metal 
and  of  a  peculiar  shape  (to  prevent  them  from  turning 
in  the  sheaves)  the  section  being  bounded  by  three 
semicircles,  the  diameters  of  which  form  the  sides  of  an 
equilateral  triangle.  This  part  of  the  machinery  is  ex- 
ceedingly curious,  and  so  accurately  is  the  operation 
performed  that  the  coaks  are  fixed  fu  the  sheaves  by  the 
tap  of  a  hammer.  The  two  coaks  (one  on  each  side  of 
the  sheave^  are  secured  by  copper  rivets  passing  through 
them  and  the  sheave  —  an  operation  also  performed  by 
the  machine.  The  sheave  is  then  completed  by  turn, 
ing  a  groove  round  its  periphery  for  the  rope  to  run  in, 
and  by  smoothing  its  sides,  b  >th  operations  being  per- 
formed on  the  same  lathe.  The  Iron  pin  only  now  re. 
mains,  and  this  is  alto  turned  and  polished  by  engines 
for  the  purpose.  The  whole  of  the  machinery  is  put  In 
motion  by  straps  passing  over  drumheads,  and  is  driven 
by  a  single  steam  engine.  It  is  found  that  by  means  of 
this  machinery  ten  men  c  m  with  ease  finish  in  one  year 
from  130.000  to  140.000  blocks  of  different  sites. 

BLOWINO  MACHINES.  Instruments  for  produc- 
ing a  current  or  blast  of  air,  chiefly  for  the  purpose  of 
exciting  the  combustion  of  fuel,  and  producing  a  great 
heat.  The  common  bellows  is  an  instrument  of  this 
kind,  but  for  certain  processes  of  metallurgy,  as  in 
smelting  and  refining  ores,  the  intermittent  blast  pro- 
duced bv  the  single  bellows  t«  prejudicial,  and  even  in 
the  double  form  of  the  machine,  as  used  generally  by 
blacksmiths,  the  defect  is  not  altogether  remedied. 
Various  contrivance*  have  been  had  recourse  to  for  the 


HI* 


E  LIGHT. 


purpose  of  producing  a  continuous  and  equable  blast, 
though  depending  generally  on  the  principle  of  forcing 
air  Into  large  cylinders  or  air-chests,  by  means  of  a  force 
air-pump,  and"  allowing  it  to  escape  by  eduction  pipes 
under  a  regulated  pressure.  For  the  regulation  of  the 
pressure  the  air  mav  be  forced  Into  a  vessel  Inverted  In 
a  reservoir  of  water  ;  but  as  the  air  is  chilled  by  1U  con- 
13:>4 


tact  with  the  water,  the  water  regulator  is  fovak  o  » 
objectionable  for  large  blast  furnaces,  and  awssja* 
employed.    Machines  on  this  principle,  frequent! 
large  scale,  are  in  use  at  every  foundry  and  great  < 
manufactory ;  and  they  have  this  advantage,  e* 
number  of  forges  may  be  supplied 
chest.    ( Sec  Ore's  Dictionary  of 
and  Mines,  Art.  Metallurgy.) 

BLUE  PILL.  The  pilul 
macoporia.  It  consists  of  mercury  tr 
serve  of  roses  and  the  powder  of  liq  norice  mot  ttt  t* 
globules  disappear,  and  a  homogenevms  bluish  f~< 
pill-mass  is  obtained :  it  contains  oue-tbird  of  its  nvx 
of  mercury. 

BLUE  STONE.  Blue  ritrioL  Sulphate  of  copter 
BO/CCIUS  LIGHT.  A  form  of  gas-burner  isr»«->i 
by  Boccius,  in  which  two  concent  ric  mrt-J  cj  li'-onv  j-, 
so  placed  over  the  flame,  and  within  the  usual  Untp  r=«* 
as  to  modify  the  combustion  and  increase  tfte  prcpa-tai 
of  light. 

BOLCGNA  PHIALS.   Small  flask*  or  phials  of  «- 
annealed  glass  which  fly  into  pieces  when  i 
is  scratched  by  a  hard  body,  as  by  dropping 
fragment  of  flint  ;  whereas  a  bullet  may  be  ( 


let? 


The  black  carbt 


BONE  BLA 

obtained  by  heating  bones  to  reduess  in  a  retort  or  *b-' 
close  vessel.  When  deprived  by  the  action  of  hyr*> 
chloric  acid  of  the  phosphate  of  lime  with  wtsiea  it  u 
blended.  It  yields  one  of  the  most  valuable  fr-rms 
animal  charcoal,  and  It  highly  priaed  by  ebesnuu  a* 
decolouring  and  deodorising  material. 

BORNEO  CAMPHOR.  The  camphor  of  the  Dn»- 
balanops  aromatica,  or  camphor  tree  of  Sum-itra. 

BOUt;IE.  (French.)  A  slender  Acxibie  to*-  r- 
tended  for  Introduction  into  the  ii'etbra.  o>-Te ■'. 

ture  or  other  disease. 

BOULDERS.    In  geologv.  detached  masses  or  *v- 
of  rocks  i" 

the 

Thev  are  also  called  "  erratics  "  and  •*  | 

BOXINGS.   A  term  applied  by  i 
or  second  flour. 

BOYLE'S  FUMING  LIQUOR.    This  tern  »« 
applied  to  the  hydrosulphurct  of  ammonia,  orig  i 
obtained  by  distilling  a  mixture  of  sulphur,  sal  ao-.rcc-c.ii, 
and  quick  lime.    When  recently  prepared  it  exasiej 
dense  fumes  on  exposure  to  air. 

BOYLE'S  HELL.  A  piece  of  chemical  apparn  j 
contrived  by  Boyle,  resembling  a  flattened  flask  » te  » 
very  long  neck.  It  was  principally  used  for  tae  j re- 
paration of  oxide  of  mercury  {precipitatum  per  f  1 

BRAZING.  The  soldering  of  metals  with  an  si  ? 
of  brass  and  tine,  to  which  small  portions  of  tin  are  * 
casionallv  added 

BREAST-WHEEL.  In  hydraulic*,  the  natner'n 
to  a  water-wheel  so  placed  as  to  be  struck  by  the  n-ws 
of  water  nearly  on  a  level  with  the  axle,  the  lower 
drant  of  the  circumference  on  the  side  opposed  to  rt* 
stream  being  placed  in  a  race  or  channel  cone 
with  the  wheel,  through  which  the  water  is  i 
in  its  descent  from  the  higher  to  the  lower  level,  aod  .a 
falling  on  the  Aoat  boards  within  the  channel  acts  bot» 
by  its  momentum  and  weight. 

BRIGHT'S  DISEASE.    A  morbid  condition  of  tW 
kidney,  occasioning  the  secretion  of  urine  loaded 
albumen :  the  disease  has  hence  been  term* 

Bright"'  '*    **  y  de*cnbod  °7  Dr- 

BRITANNIA  METAL.  Analloyoftin 
copper  and  antimony,  used  for  tea-pots  and  similar 

^RONZE  POWDER.  Copper  or  brass  reduced  a 
the  state  of  a  fine  powder. 

BRONZING  LIQUID.  A  solution  cc 


sulphate  of  copper,  used  for 
i.  Brass 


with  a 


is  sometimes  bronsrd  '! 
solution  of  chloride  of  pul- 


ing iron  gun-barrels, 
washing  it  over 
num. 

B RUNNER'S  GLANDS.  These  elands,  so  cslM 
after  their  discoverer,  are  minutely  lobulated  bod.ct, 
situated  beneath  the  mucous  membrane  in  the  submu- 
cous tissue  of  the  duodenum :  they  are  provided  *k!> 
permanent  pland-durt*.  which  pass  through  the  ranees 
membrane  and  open  on  the  Internal  surface  of  that  in- 
testine. They  resemble  the  pancreas  in  intimate  struc- 
ture. 

BRYO'ZOA.  (Or.  0(v*t,  most;  %**•*,  enttnal.)  kn 
order  of  compound  polypes,  including  the  Ftasts*  m 
sea-mat.  which  encrust*  foreign  bodtea  like  moss.  The 
organisation  of  the  individual  polypes  resembles  thil  of 
the  Ascidian  molluscs. 

BUDE  LIGHT.  This  term  hat  been  aoplted  to  va- 
rious forms  of  oil  and  gas  burners  cxmtrited  by  Mr. 
Gurney,  of  Bude.  in  Cornwall     The  original  prot**»! 
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•  BUFF  LEATHER. 

ren  gma  to  the  burner,  by  which,  with  oil,  or  naph- 
&ed  gas,  an  Intense  light  may  be  commanded,  but  at 
nconvenience  and  expenditure  quite  incompatible 

ita  economical  adoption.  Large  gas  burners  with 
ously  formed  reflectors 
i  erected  in  different 
e  of  Butte  Lights,  but 
i  the  original  proposal. 
UFF  LEATHER.  A  leather  prepared  by  imbuing 

prepared  skin  with  an  aluminous  compound,  and 
r  ward*  tome  oily  matter,  such  as  yolk  of  egg. 
UFFERS.  Elastic  cushions  attached  to  railway  car- 
ea  for  the  purpose  of  breaking  the  shock  when  one 
iARe  Is  pushed  against  another.  They  are  usually 
ned  of  horsehair  covered  with  leather ;  but  may  con- 
of  strong  iron  springs,  or  of  vulcanised  caoutchouc. 
U  FF  Y-CO  AT.  W  hen  the  coagulation  of  blood  is 
rded  eo  as  to  allow  the  red  particles  to  sink,  and  the 
ter  white  corpuscles  to  rise  towards  the  surface,  the 
rrnatant  opaline  plasma  coagulates  without  the  red 
rieles,  but  includes  the  white  ones,  and  forms  a  light- 


red  clot  of  fibrine  and  white  corpuscles  resting 
the  main  body  of  thecoagulum  which  has  included 
red  corpuscles,  and  constitutes  what  is  called  the 
iffy-coat."    It  Is  Indicative  of  inflammatory  disease, 
ing  which  the  coagulation  of  the  blood  Is  retarded 
ond  the  ordinary  time. 

IULBUS  ARTERIOSUS.  In  Embryology,  the 
rd  cavity  developed  upon  the  primitive  arterial  trunk ; 

first  being  the  auricle,  the  second  the  ventricle.  The 
nks  of  the  aorta  and  pulmonary  artery  arc  developed 

of  the  bulbus  arteriosus  In  the  warm-blooded  verte- 
ta.    In  Comparative  Anatomy  the  muscular  basis  of 

branchial  artery  in  fishes  la  so  called,  which  may  be 
arded  as  a  retention  of  the  embryonic  structure  by 
ested  development. 

JUMBE'LO.   A  glass  flask  or  mattrass  of  flattened 

>td  shape,  in  which  camphor  Is 
1URS&  MUCOS*.  In 

UgTide^vir'  tones"*01"  °* 
BUTY'RIC  ACID.  One  of  the  fatty  acids  contained 
butter :  it  Is  also  formed  in  certain  cases  In  which 
*ar  undergoes  fermentation  in  contact  with  curd,  and 
nee  termed  butyric  fermentation.  This  acid  is  a  vo- 
ile, colourless,  and  very  mobile  liquid,  of  a  pungent 
jr  odour,  resembling  that  of  a  mixture  of  acetic  arid 
d  rancid  butter;  its  taste  Is  first  pungent  and  sour,  then 
eetiah  and  ethereal.  The  chemical  formula  of  this 
id  is  C*H7  Oj  +  H  O ;  that  is,  the  anhydrous  butyric 
id  consists  of  8  atoms  of  carbon,  7  of  hydrogen,  and  3 
oxygen  ;  which  In  the  ordinary  acid  are  combined 
th  an  atom  of  water  :  In  the  butyratcs  this  atom  of 
iter  is  replaced  by  an  atom  of 


c. 


CVCODYLE.  See  Kakodyu. 
CACCTHELINE.  As< 
nitric  acid  upon  brucia. 
CALO'RIFA'CIENT.(Lat.calor,  heat, fucin.I  make.) 
he  term  is  applied  in  Physiology  to  those  non-axothed 
aterlals  of  food.  In  the  form  of  fat,  starch,  sugar,  gum, 
hich  are  believed  to  bo  employed  In  the  production  of 
•at 

CA'LOTYPE.or  KALOTYPE.  (Gr.  mmXh,  and 
rs  )  A  term  applied  to  the  photogenic  drawings  ob- 
ined  by  the  action  of  light  upon  certain  salts  of  silver. 


CATECHUIC  ACID. 

obtained  by  saponifying  it  with  soda,  adding  excess  of 
sulphuric  acid,  and  distilling:  it  passes  over  mixed  with 
butyric  add,  and  with  two  other  acids,  namely,  the 
caproic  and  the  caprylic  acid.  Capric  acid  has  a  mixed 
odour  of  acetic  acid  and  the  smell  of  a  goat.  The  odour 
is  less  goaty,  and  that  of  caprylic  acid 


exists  between  the  formulas  of 
carbon  and  hydrogen  successively  Increasing  by  the 
addition  of  4  equivalents,  as  shown  in  the  following 
table :  — 

Butyric  acid  -  -  C,  H7  03,  HO 
Caproic  -  -  -  C,9  H„  Cs.  HO 
Caprylic  -  -  -  C16  11,.,  O,.  HO 
Caprk:  -  -  -  C«,  H„  O,,  HO. 
CA'PSICINE.  An  acrid  toft  resin  found  in  the  fruit 
or  seed  pods  of  the  Capsicum  annuum  j  it  appears  to  be 


CA'LYX.  In  Anatomy.  Is  applied  to  that  branch  of 
io  pelvis  of  the  kidney  which  receives  the  apex  of  the 
»:»e  or  bundle  of  the  uriniferous  tubules:  in  man  there 
t  several  M  calvees  "  in  the  kidney. 
CAM  or  CAMR.  In  Machinery,  a  contrivance  for 
inverting  a  uniform  rotatory  motion  Into  a  varied 
ci  ill  near  motion.  The  end  of  a  rod  which  is  free  to 
ii*e  only  in  the  direction  of  its  length  is  held  in  con- 
■ct.  by  the  action  of  a  spring,  or  weight,  with  the  edge 
'an  irregularly  shaped  mass  which  revolves  uniformly 
pon  an  axis.  A  varied  motion  is  thus  communicated 
■  the  rod,  which  carries  with  it  the  machinery  by 
hich  the  motion  is  to  be  applied.  This  contrivance 
much  used  in  the  machinery  for  lace-making.  See 
lost  F.mai  nx,  in  Dict. 

CAM  WOOD.  The  wood  of  Baphia  nitida :  the  tree 
hich  yields  it  grows  in  Sierra  Leone  and  the  interior 
f  Africa.  It  Is  used  in  dyeing  instead  of  Draxil  wood, 
tA  gives  a  finer  and  more  durable  red. 
CANNA  STARCH.  The  fectila  of  the  Canna  coc- 
*ra.  sold  in  the  shops  under  the  name  of  Tout  let  mots. 
Is  imported  from  St.  Kitt's.and  is  a  good  substitute  for 
rrow-root.  Its  granules  are  comparatively  large,  and 
>rm  an  excellent  microscopic  object. 
CA'FRIC  ACID.  One  of  the  volatile  acids  of  butter 


the  acrid  principle  of  Cayenne  pepper. 

CA'PSULAR  LIGAMENTS.  Those  ligaments 
which  surround  moveable  articulations,  and  retain  the 
synovia,  as  in  a  bag. 

CAPSULE.  <  Di  niin.  of  Capsa,  a  box  or  case.)  In  Ana- 
tomy, a  membranous  sac  investing  an  organ; 
capsule  of  the  liver,  the  spleen,  Ac. :  those 
saccull  from  which  the  uriniferous  tubes  commence  are 
called  "  capsules  of  Malpighi :"  they  surround  the  capil- 
lary glomerules  or  plexuses,  called  "  corpuscles  of  Mal- 
pighi." 

CARAGHE'EN  MOSS.  The  Chotutrut  critpus : 
called  also  Irish  moss.  It  is  very  common  on  rocks  and 
stones  on  the  sea  coast :  it  appears  to  contain  a  peculiar 
mucilage,  which  has  been  called  Caragcnhte.  It  is  a 
popular  remedy  for  pulmonary  complaints,  and  is  some- 
times used  in  soups  and  jellies. 

CA'RAITES.   A  sect  among  the  Jews  who  adhere 
closely  to  the  text  and  letter  of  the  Scriptures, 
the  rabbinical  interpretation!  and  the  Cabbala. 

CA'RAMEL.   See  Cakomkl. 

CA'RAPACE.  The  upper  shield  or  plate  of  the 
armour  or  shell  of  the  tortoise  and  crab. 

CA'RBAMIDR.  A  compound  of  carbonic  oxide 
and  amidogen,  contained,  according  to  Kegnault,  In 
chlororarbonate  of  ammonia;  its  chemical  formula  is 
CO,  NH,. 

CARBO'LIC  ACID.  A  substance  obtained  by  the 
distillation  of  coal  tar;  It  crystallises  in  prismatic 
needles,  which  fuse  at  95°  and  boil  at  270°;  it  has  a 
penetrating  odour  and  burning  taste,  and  in  many 
respects  resembles  kreasote:  its  specific  gravity  is  1*06. 
It  appears  to  be  identical  with  the  substance  called 
hydrate  of  Phenyle.    Its  formula  Is  C(J  Hs  O,  HO. 

CARI'NTHINE.  In  Mineralogy,  a  sub-species  of 
Augite  from  Carinthia. 

CARMl'NIC  ACID.  This, according  to  De  la  Rue, 
is  the  colouring  principle  of  cochineal.  Its  formula  It 
C„  Hu  O,.  When  In  powder  It  is  of  a  brilliant  crimson. 
It  appears  to  be  the  substance  described  by  Pelletler 
and  by  Prelsser  under  the  names  Coccintlltne  and 
Carmeine. 

CAROLI'TIC  COLUMNS, 
with  foliated  shafts. 

CA'ROTINE.  A  deep  red 
contained  in  carrots. 

CARPO'LOGY.  (Gr.  umfrt.  fruit,  and  Xsyn,  dis- 
course.) That  branch  of  botany  which  treats  of  the 
structure  of  fruits. 

CAR'PUS.  In  Anatomy,  the  segment  of  the  skeleton 
of  the  tipper  or  fore-limb,  answering  to  the  wrist:  it 
consists  of  eight  small  hone*  in  the  human  subject. 

CA  RTHAM1NE.    The  colouring  matter  of  the 


A'R  YOPHY'LLINE.  (Gr. ... 
and  ■  •  •  a  leaf.)  A  crystalline  substance  (called 
also  Clove  camphor)  deposited  by  a  strong  alcoholic 
tincture  of  Cloves.  In  composition  It 
mon  camphor :  CI{)  Hp  O. 

CA'SCAL  H  O.  The  name  given  to  the  al 
In  which  the  diamond  is  found  in  Braxll. 

CASE  HARDENING.    The  superflc 
of  Iron  into  steel. 

CA'SEINE.   See  Casbitm. 

CASKET.  A  small  rope  used  to  fasten  the  sail  to 
the  rone  in  furling. 

CASS  ELL  YELLOW.  A  compound  of  oxide  and 
chloride  of  lead :  it  is  also  known  in  commerce  under 
the  name  of  patent  yellow  and  Turner's  yet  low. 

CA  STOR  OIL.  The  expressed  oil  of  the  seed  of 
the  Ricmus  communis,  or  Palma  Christi.    It  is  a  mild 

*' CATALYSIS.  (Gr.««r».andAs*.  I  dissolve.)  That 
process  in  which  a  substance  excites  by  Us  mere  pre- 
sence (and  without  itself  undergoing  change)  some  che- 
mical action  In  the  substances  with  which  it  is  in  contact. 

CATECHU'IC  ACID.  A  substance  in  the  form  of 
white  silky  filaments  contained  in  Catechu.  Its  formula 
Is  Cu  1I«  0«.  It 
Tanningcnic  acid. 
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provided  with  a 


CAT  SILVER. 

CAT  SILVER.   A  species  of  mica. 

CAUDA  EQUINA  (Lot.)  In  Anatomy,  the  roots  of 
the  terminal  spinal  nerves  which  are  contained  In  the 
neural  canal  of  the  vertebras,  and  surround  the  "  filum 
terminate  "  of  the  myelon. 

CAU'DATE.  ( Lat.  Cauda,  a  tail.)  I  n  Anatomy,  when 
the  apex  of  a  pyramidal  part  or  organ  is  prolonged  into 
a  long  slender  point :  certain  microscopic  bodies  found 
In  ganglia  are  termed  especi  illy  " 
corpuscles.    In  Zoology,  an  animal 

CAUK  or  CAWK.  The  term  applied  by  miner*  to 
massive  sulphate  of  baryta  or  heavy  spar. 

CAU  SALtY.  A  miller's  term  for  the  light  parts  of 
ores  which  are  carried  away  by  washing. 

CAUZERANITE.  A  crystallised  mineral  found  at 
Causeran  in  the  Pyrenees,  of  a  black  or  dark  blue 
colour :  It  Is  a  silicate  of  lime  and  alumina,  with  potassa 
and  soda. 

CAVA  VENA.  See  Vcha  Cava. 

CA'VENDISH  EXPERIMENT.  An  important 
mechanical  experiment  for  the  purpose  of  ascertaining 
the  mean  density  of  the  earth ;  the  method  employed 
being  a  comparison  of  the  fore**  of  terrestrial  attraction 
with  that  of  the  attraction  of  leaden  masses  of  known 
magnitude  and  density,  determined  by  means  of  the 
balance  of  torsion. 

The  idea  of  rendering  sensible  and  measuring  the 
attractive  force  of  a  dense  body  upon  another  body  in 
Its  Immediate  vicinity  by  meant  of  the  torsion  balance, 
appears  to  have  been  suggested  by  the  Rev.  John 
Michell ;  but  the  experiment  was  first  actually  made  by 
the  celebrated  Henry  Cavendish,  whose  report  is  pub- 
lished in  the  Philosophical  Tran$acti.mt  for  1796.  It 
was  subsequently  repeated  by  Reich,  Professor  of 
Physics  at  Freiberg  in  Saxony,  who  published  his 
results  in  1838 ;  and  again  by  the  late  Francis  Rally 
with  far  greater  precision,  and  by  a  far  more  varied  and 
extensive  series  of  observations,  the  details  of  which 
are  given  in  a  paper  of  great  value  published  in  the 
.*it  vioirt  oj  tne  iti't/oi  Astronomical  society,  voi.  xiv. 
1H4J. 

In  the  mode  of  proceeding  adopted  by  Cavendish,  and 
followed  by  Raily,  the  data  for  determining  the  earth's 
mean  density  were  obtained  in  the  following  manner : — 
A  slender  deal  rod  of  six  feet  in  length,  having  a  leaden 
ball  of  almut  two  inches  in  diameter  attached  to  each  of 
it*  ends,  la  suspended  horisontally  from  a  beam  by  a 
fine  metallic  wire,  about  40  inches  in  length.  This 
forms  the  torsion  balance.  Immediately  under  the 
balance  is  placed  a  strong  horizontal  plank  about  8  feet 
In  length,  supported  by  and  turning  upon  an  axle,  the 
central  line  of  which  is  in  the  same  vertical  with  the 
suspension  wire.  On  this  plank,  near  its  extremities, 
are  placed  two  equal  spheres  of  lead  (IS  inches  in 
diameter,  and  each  weighing  about  380 lbs.),  cast  with 
great  care,  in  order  that  the  density  may  be  uniform 
throughout  the  mast,  and  accurately  turned.  The 
apparatus  is  so  arranged  that  the  centres  of  the  two 
balls  at  the  extremities  of  the  arm  of  the  torsion 
balance,  and  the  centres  of  the  two  leaden  spheres,  or 
are  in  the  same  horizontal  plane,  and  equally 


CAV1 


at  right 
in  this  position 


to  be  at 

and  the 

angles  to  the  direction" or  the  balance ;  in  this  . 
the  attraction  of  the  two  masses  will  have  no  tendency 
to  give  motion  to  the  balance.  But  let  the  beam  be 
turned  round  till  the  two  masses  approach  near  to  the 
balls,  then  the  attraction  of  each  mass,  acting  most 
powerfully  on  the  nearest  ball,  tends  to  bring  the 
masses  and  balls  still  closer  together.  A  motion  is 
thus  given  to  the  arm  of  the  torsion  balance,  and  In 
consequence  of  the  elasticity  of  the  suspension  wire,  the 
balance  performs  a  series  of  Isochronous  oscillations, 
and  ultimately  comes  to  rest  in  a  position  in  which  the 
attraction  of  the  two  masses  on  the  balls  is  exactly  coun- 
terbalanced by  the  tortion  of  the  wire. 

The  force  developed  by  the  leaden  masses  being  ex- 
ceedingly minute,  not  more  than  a  vj-millionth  part  of 
their  weight,  a  very  small  disturbing  force  will  prevent 
the  success  of  the  experiment,  and  accordingly  many 
precautions  are  requisite.  In  Baily's  experiments  the 
torsion  rod  was  enclosed  in  a  mahogany  case,  gilt  in  the 
inside,  wrapt  round  with  thick  flannel,  and  covered  over 
with  gilt  paper,  to  prevent  the  radiation  of  heat,  and 
consequent  derangement  Irom  the  currents  of  air  thereby 
produced.  The  balls  were  also  gilt  and  burnished,  and 
the  whole  apparatus  was  surrounded  by  a  close  wooden 


In  order  to  deduce  the  mean  density  of  the  earth  from 
the  data  furnished  by  the  experiments,  It  is  necessary  to 
find  expressions  for  the  torsion  developed  in  the  wire, 
suid  for  the  attractive  force  of  the  masses  on  the  balls,  in 
that  posit  ion  of  the  arm  of  the  balance  at  which  it  comes 
IMS 


to  rest  under  the  action  of  the  two  forces,  at*st 
counterbalance  each  other.    The  theory  u  ss  fcaW 
Let  F  denote  the  force  (measured  by  u*  , 
grains)  which,  being  applied  horuumullj  *> 
dlcularly  to  the  arm  of  the  balance  at  the  unit  <*  hsm 
(one  inch)  from  the  suspension  wire,  caaset  tar  a  • 
pais  through  a  unit  of  angular  space,  or  i 
equal  to  the  radius.    Also,  let  F* 
actually  developed  by  the  attraction  at  i 
the  distance  of  the  sus 
the  ball,  and  6  the  angle  of 
iu  first  position.    By  the  nature  of  the 
required  to  produce  a  given  effect  is 
distance  of  its  point  of  application  from  ta* 
which  is  here  the  suspension  wire ,  and  accarJc^  5 
law  determined  by  Coulomb,  the  force  of  tanwc  . 
rectly  proportional  to  the  angle  of  torsion , 


of  inertia. 


The  measure  of  this  force  F'  is  deduced  froa  tlr 
In  which  the  oscillations  of  the  I 
The  general  formula  (see ' 
torsion  force  is, 

where  r=3  141M).  and  » is  the  number  of  awsA  '- 
time  of  an  oscillation.  In  the  present  ca*e  uV  < 
the  matter  in  each  ball  may  be  regarded  ai  i 
at  its  centre,  and  the  matter  in  the  rod  may  besxrtov 
hence  in  respect  of  each  ball  the  moment  of  -■ 
expressed  by  the  mass  (a*)  multiplied  into  ta*  *,-->" 
the  distance  of  Its  centre  (a)  from  the  Mnpeco*** 
that  is,  by  a-tn.  consequently  the  inertia  to  msrc 
both  balls  is  'la'hn,  and  the  above  formula  becua* 


Let  v  denote  the  weight  In  grains  of  « 
accelerating  force  of  gravity,  and  /  the 
seconds'  pendulum ;  then  tr=g«t.  and  gmr\  

F=^.  and  consequently,.!-*^; 


Having  _ 

we  have  next  to  find  the  force  of  the  attract**  «  J 
leaden  masses.  In  respect  of  each  mas*  let  {  4*v* 
force  of  attraction,  r  tne  radius,  r  the  volusra,  em  *  u 
density;  and  In  respect  of  the  earth  tassuaW'j  '' 
sphere)  let  the  same  elements  be  respective!* 
by  g,  R,  V,  and  D ;  also,  let  k  denote  the  dinar  '  ' 
centre  of  the  mass  from  the  centre  of  the  fci  *  ; 
middle  of  the  oscillation,  and  assume  /  to  br  '' 
efficient  of  gravity.    Now,  because  the  attract  J 
sphere  on  a  point  without  it  is  directly  as  its  nssu.  tsu 
as  its  volume  multiplied  Into  its  density,  and  iotm< 
as  the  square  of  the  distance  of  the  attracted  pet* 

fed  AD 
IU  centre,  we  have  g,=-i3-.  and  g—^-i 


NfR' 


vbr: 


quently .  since  the  attraction  of  the  earth  ape*  l>  * 
is  the  same  thing  as  the  weight  of  the  tosll,  or  r*sr ' 

haveg*«»gjjA1,  and  therefore 

attraction  of  both  masses  fa"^ 

By  the  conditions  of  the  problem  this  attrscost 
equal  to,  or  balances,  the  torsion  force  F*;  d 
putting  the  two  expressions  equal  to  each  otbi 

rV     -*■  !,  finally. 

r»J«?  ss* 
"olU*  '  7 

for  D.  the  mean  density  cf  I 


.sen 


In  this 
earth,  all  the 

n  and  f.  and  the  object  of  the  experiment  H  U>i 
their  values.    The  angle  9  is  determined  by 
the  number  of  division*,  on  aanomn  scale,  pas* 
an  index  or  pointer  attached  to  the  extremrt? 
of  the  balance,  so  that  if  /S  denote  the  va 
of  the  scale  in  parts  of  au  inch,  A  the  distance  in  i 
between  the  suspension  wire  and  the  cxtreautT  i 
index,  and  A  the  number  of  divisions  passed  o*er  I 
Index  when  the  arm  of  the  balance  moves  (ton ' 
sitioo  of  rest  before  the  mass  is  appr.iv.ns**1 
ball,  to  it*  i 

Hp 

sloes  of  tket 
for  D«f*taW 


CELANDINE. 

f  (the  density  of  the  leaden  miss  as 

r)=10-<'.4.  He  aUo  had  0=^,  X=38  3,  whence 
~-7GC ;  and  the  substitution  of  these  numbers  in  the 
tula  fives  Dm-q^^.  There  are,  however,  several 

rctions  to  be  made,  on  account  of  the  attraction  of 
matter  in  the  plank  and  mahogany  case,  and  other 
a  of  the  apparatus,  as  also  for  the  inertia  of  the  arm 
lM  balance,  and  for  the  variation  of  the  masses  on 
balls  according  to  the  position  of  the  arm,  for  the 
lis  of  which  we  must  refer  to  the  memoir  of  Bally 
ady  cited.  It  may  be  noticed  that  the  motion  of  the 
ia  very  slow,  the  average  time  of  a  complete  vi- 
Joo  in  Cavendiih's  experiments  having  been  from 
to  seven  minutes. 

he  result  obtained  by  Cavendish  gave  the  mean 
slty  of  the  earth,  as  deduced  from  17  sets  of  experl- 
its.  equal  to  5-45,  that  of  water  being  unity .  Reich, 
n  57  experiments,  found  It  to  he  A'44.  Rally's  ex* 
orients  were  far  more  numerous  and  varied  than 
se  of  his  two  predecessors.  The  torsion  rod  was 
tended  in  different  wars:  bjr  a  single  copper  wire, 
i ad  been  practised  by  Cavendish  and  Helen  ;  and  by 
'  by  Gauss ;  and  in  the  latter 
ere  silk  fibres,  brass  wire,  and 
to  ascertain  whether  the  results 
in  any  way  by  varying  the  substance 
ihe  attracted  body,  the 
y  with  leaden  ball*  attached 
nice,  but  also  with  balls  of  platina,  line.  _ 
.  hollow  brass,  and  with  a  torsion  rod  of  brass 
I*.  The  actual  number  of  experiments  recorded  In 
memoir  Is  no  fewer  than  "2 1  "»3  ;  and  nearly  as  many 
re.  which  had  been  made  before  the  anomalies  of  the 
ance  had  been  entirely  got  rid  of,  were  rejected.  The 
an  result  from  all  the  recorded  experiments,  without 
eptlon.  gave  the  mean  density  of  the  earth  equal  to 
7ft.  with  a  probable  error  of  '0038. 
JR'LANDINE,  the  poisonous  irritant  principle  of 
■  Chclidomum  majut. 

'ELE'STINE.  (Lat  caelum.)  The  blue  variety  or 
phnt*  of  strontia. 

^ELL.  In  Anatomy,  a  primary  microscopic  vesicle, 
larger  average  site  than  the  nucleus,  composed  of 
inbranoui  cell-walls,  with  usually  liquid  contents, 
jnd  or  oval,  and  sometimes  flattened  like  a  scale. 
Ith  a  few  exci 
d  old  cells  of 
mary  cell  contains  a 
:RtfTRAL  SUN. 
'en  to  the 
the  great 

»mmed  to  be  revolving.  M  Madler,  of 
-<  ntly  published  a  paper  under  this  title.  In  wl 
empta  to  assign  the  real  motions  of  the  stars,  and 
nsequently  the  position  of  the  central  point,  in  re- 
price to  a  dynamical  theory.  He  thinks  there  is  no 
i son  for  supposing  that  there  exists  anywhere  a  star 
such  magnitude  as  to  dominate  the  motions  of  others 
the  sun  does  the  motions  of  the  planets  ;  but  If  we 
ppose  the  stars  of  our  stellar  cluster  to  be  pretty 
Iforroly  distributed,  and  the  form  of  the  limit  of  the 
uter  to  be  nearly  spherical,  or  a  surface  compressed 
tween  two  planes,  as  is  supposed  to  be  the  case  of  the 
ilky  way,  then,  whatever  the  law  of  attraction  may 
.  the  stars  near  the  centre  will  move  with  much 
laller  linear  velocity  than  the  distant  one;  and  this 
Terence  of  real  velocity  will  give  rise  to  apparent 
;t ions  by  comparison  of  which  the  relative  distances 
>m  the  centre  may  be  assigned.  Applying  these  con- 
izations to  the  apparent  motions  actually  observed, 
d  assuming  the  direction  of  the  sun's  motion  In  the 
to  be  that  which  has  been  determined  by  Ar- 
and  others.  Madler  shows  that  a  point 


CHLOROFORM. 

CERE'BRIC  ACID.  (Lat.  cen 
fatty  acid,  containing  nitrogen  and 
one  of  the  components  of  brain. 


the  brain.)  A 


CE'RINE. 


ipo: 

(Lat.  ccra, 


t         at  portion  of 


)  A  name  given  by  some 
'  wax  which  Is  soluble  in 


boiling  alcohol; 
Myricine. 

CE'ROSINB.  (Lat.  cera,  vsr.) 
which  exudes  from  the  sugar-cane. 
CERVl'D.E.  See  Daaa.  in  Dict. 
CHALCOLI  TB.  (Gr.  v«>  *«,-.  copper,  and  > ufef,  a 
stone.)   A  green  crystalline  mineral  found  In  several  of 
the  Cornish  mines,  and  supposed  to  contain  copper,  till 
it  was  shown  by  R.  Phillips  to  be  a  I 
nj  uranivm. 

CHA'LILITB.  A  mineral  found  In  the  Donegore 
mountains  In  the  county  of  Antrim.  It  is  a  hydrated 
silicate  of  alumina,  lime,  and  oxide  of  iron  :  its  name  is 
derived  from  Ht  flinty  appearance  —  yaOiL  aftmt. 

CHA'MOISITE.  A  mineral  from  Chamoisin  in  the 
Valais ;  it  ia  of  a  dark  greenish  grey  colour,  and  appears 

'.oxide  <  ' 


to  be  a  hydrated  silicate  of  protoxide  of  iron. 

CHA'RTlSTS,  the  name  assumed  by  a  certain  poli- 
tical party  in  England,  composed  chiefly  of  the  work- 
ing classes,  who  have  embodied  their  principles  in  a 
document  called  the  "  People's  Charter,"  the  leading 
point*  of  which  are  universal  suffrage,  vote  by  ballot,  an- 
nual parliaments  electoral  district*. abolition  of  pro|  etty 
qualification,  and  payment  of  members  of  parliament. 

CHARY'BDIS.  See  Scyiaa,  in  Dict. 

CHA'SCHISCH.  The  term  applied  by  the  Indians 
to  the  inspissated  juice  of  the  Cannabis  saliva,  or  Indian 
hemp:  it  has  been  used  as  a  substitute  for  opium.  It  Is 
also  known  under  the  name  of  CAsirrsut.  It  is  a  powerful 
narcotic  poison. 

CHE'LMSFORDITE.  A  crystallised  greyish-wblte 
mineral  composed  of  silicate  of  alumina  and  silicate  of 
lime.  It  appears  to  have  the  same  composition  aa  M elo- 
nite  and  Seapolite. 

CHEILO'GNATHA.  (Gr.  a  Up;  >►««•;.  a 

Jaw.)  An  order  of  myriapods  or  centipedes,  of  which  the 
lower  lip  is  formed  by  the  tongue  and  two  mandibles. 

CHE  I  LO'PODA.  ( Gr.  vita**,  and  sravc,  a  foot.)  A 
family  of  myriapods,  in  which  a  pair  of  feet  form  the 
lower  lip. 

CHKHOPHY'LLA.  The  poisonous  principle  of  the 
Vhcnrphyllnm  tilvestre,  or  Wild  chervil. 

CHIA'STOLITE.  Hollow-spar  A  mineral  found 
imbedded  in  clay-slate :  it  occurs  in  the  slate  of  Cum- 
berland, and  of  Antrim  in  Ireland:  in  rhomboidal  ] 


berland.  and  of  Antrim  in  Ireland :  in  rhomboidal  jjriims, 
exteriorly  grrylsh-white.  and  Interiorly  black.  Some  of 
the  sections  of  the  crystals  have  the  form  of  an  X,  hence 
the  term  from  r<«|a».  to  mark  with  that  letter. 
INK. 


CHINA 


A  finely  divided  carbon,  probably 
lamp-black  of  some  kind,  mixed  with  gelatine,  and 


in  the  group  of  the  Pleiades,  and  probably  not  far 
im  the  star  *  Tnnri,  possesses  the  characteristics  of 

I  point.  H 
>n  of  the 
its  . 

city  of  the  sun's  orbital 

wuming  the  star  61  Cygni  to  be  at  the  same  distance 
m  the  central  body  as  the  sun  Is,  and  the  distance  of 

i'l/gni  from  the  sun  to  be  known  from  the  parallax 
■M  by  Bessel,  he  finds  from  these  assumptions,  and 
>m  the  observed  proper  motions  of  61  Lyfcnl  and  n 
sari,  that  the  parallax  of  q  Tauri  Is  0"'€06l,  or  that 
t  dUtance  is  thirty-four  millions  of  times  as  great  as 
e  distance  of  the  earth  from  the  sun.  The  proper 
otion  of  n  Tauri  gives  for  the  periodic  time  of  our  sun 
mod  the  centre  18,200.000  years;  and  the  velocity  of 
ir  sun  In  its  orbit  round  the  central  sun  is  about  thirty 

l  Wh  miles  in  a  second  of  time.  (Monthly  Notices  >>/ 
t  Roy itt  Astronomical  Society,  vol.  vil.  No.  12.  Fe- 
nurr.  I«I7.) 

CKRAU'NIA.  (Of.  assail  Sf,*tg*6s6»g.)  Thunder- 
ooca  of  the  old 
1357 


formed  into  cakes  or  sticks.  It  is  sou 
be  the  desiccated  ink  of  the  cuttle-fish. 

CHINO'LEINE,  or  CHINOILINE.  Anoily  liquid 
obtained  by  distilling  quinine  with  caustic  potaasa. 

CHINO'NK.  A  substance  obtained  by  distilling  cer- 
tain salts  containing  kinic  (ctnchonlc)  acid,  as  for  instance 
the  klnate  of  lime,  with  oxide  of  manganese  and  sul- 
phuric acid.  Cliinone  sublimes  in  the  form  of  golden- 
coloured  crystals,  soluble  in  water,  very  volatile,  and  of  a 
very  peculiar  and  distinctive  odour.  Their  formula  is 
•aid  to  be  C»  H„  i)*, 

C  H  PTI NK .  ( Gr .  rivaw,  a  coat  of  mail.)  The  hard  in- 
soluble matter  forming  the  shells  and  elytra  of  insects. 

CHLORACB'TIC  ACID.  A  crystalline  acid  obtained 
by  the  action  of  the  solar  rays  upon  a  mixture  of  chlorine 
with  the  vapour  of  acetic  acid.  It*  formula  is  C,  CI,  O,, 
H  O ;  in  it,  therefore,  the  hydrogen  of  the  acetic  acid  is 
replaced  by  chlorine. 
CHLOKHYDRIC  ACID.  See  HvDaocHtoaic. 
CHLO  RIC  ACID.  A  compound  of  I  atom  of  chlo- 
rine with  5  of  oxygen,  represented  therefore  by  the  for- 
mula CI  Cv  Its  most  Important  salt  is  the  chlorate  of 
potassa,  formerly  called  oxymurlate  of  potash. 

CHLO'ROFORM.  (Gr.  £**««,  pale,  and  Lat. 
formica,  an  ant.)  A  compound  represented  by 
the  formula  Ca  H  CI,,  and  obtained  by  distilling  a 
mixture  of  chloride  of  lime  with  diluted  alcohol,  ft  Is 
a  heavy  liquid,  Its  sp.  gr.  being  1*48  ;  it  boils  at  140°.  Its 
name  has  reference  to  the  con»titution  of  formic  acid, 
which  Is  represented  by  C  H  O,,  and  is  therefore  the 
teroxide  of  a  hydrocaibon  =*  H,  to  which  the  term 
formyle  ha*  been  applied  ;  so  that,  In  reference  to  this 
view  of  its  composition,  chloroform  has  also  bean  deno- 
minated terchloride  of  formyle.  When  the  vapour  of 
pure  chloroform  is  respired  It  soon  induces  insensibility, 
in  the  same  way  as  ether  vapour  ;  and  hence  has  been 
similarly  used,  in  the  performance  of  surgical  operations 
and  In  child-birth.  Much  prudence  and  caution  are  re- 
quisite in  its  administration. 
CHLORO'PAL.  A  mineral  of  a  greenish  yellow 
with  the  opal  of  Hungary.   It  is  a 


CHLOROUS  POLE. 


CHLOROUS  ] 
at  which  chlorine  i 


ic  pole  or  electrode 
of  the  electrolysis 

CHOLB'IC  and  CHOLIC  ACID.  Cholelc  acid  is  a 
fatty  acid,  which,  in  combination  with  soda,  constitute* 
a  principal  Ingredient  in  bile.  By  the  protracted  action 
potaaea  ft  evolves  ammonia,  and  it  converted 
;  acid.  The  element!  of  choleic  acid  are  carbon, 
j  oxygen,  nitrogen,  ami  sulphur,  the  following 
being  it*  formula:  CM  1140  O.  N  S. 

CHO'NDRINE.  (Gr.  jrasle*.  cartilage  )  That  form 
of  gelatine  which  I*  obuined  from  cartilage,  and  which 
differ!  from  ordinary  gelatine  in  being  predpltable  by 
acetic  and  the  mineral  acids,  and  by  sulphate  of  alumina 
and  i>oia»h.  persulphate  of  iron,  and  acetate  of  lead. 

CIIO'NDRODITE.  fGr.  r.*»d;»r,  a  cram. )  A  mineral 
found  In  Finland,  and  also  in  N.  America.  It  U yellow, 
and  of  a  vitreous  fracture :  It  is  a  fiuosiUcate  tj magnesia. 
CHU'KDA  DORSALIS.  See  Notochokd. 
CHO'RDA  TYMPANL  (Lat.)  A  branch  of  the  facial 
nerve  or  portiodura,  which  crosses  the  tympanum,  and 
supplies  the  Ungualis  and  some  other  muscular  fibres 
of  the  tongue. 
CHOR  DS  VOCA'LES.  (Lat.)  In 

which  extend  from  the  thyroid  to 
,  and  bound  the  glottis.   They  contain  much 
tissue,  and  can  be  made  to  vibrate  under  various 
by  the  action  of  the  muscles  upon  the 
M  of  the  larynx  to  which  they  are  at. 
they  are  the  proper  organs  of  voice. 
CHO'ROGRAPH.  (Gr.  a  r.cion;  yt**»,  I  de- 

scribe.) The  name  given  by  the  Lite  Professor  Wallace, 
of  Edinburgh,  to  an  Instrument  contrived  by  him  for 
the  mechanical  construction  of  this  geodetical  problem, 
vis.  "  To  determine  the  position  of  a  station,  having 
given  the  angles  made  by  lines  drawn  from  it  to  three 
other  stations  in  the  same  plane,  whose  positions  are 
known."  The  problem,  which  is  Important  by  reason 
of  its  frequent  application  in  maritime  surveying,  was 
reduced  by  Professor  Wallace  to  another  very  simple 
one,  vix.  "  To  construct  two  similar  triangle*  on  two 
given  straight  lines,  having  given  their  angles."  The 
triangles  may  be  constructed  by  any  of  the  ordinary 
methods ;  but  inasmuch  as  they  are  simitar,  the  con- 
struction is  much  facilitated  in  practice  by  means  of 
the  chorograph,  a  particular  kind  of  protractor,  having 
two  moveable  indices  or  arms.  "  The  circle  from  which 
the  two  arms  project  is  of  brass,  and  is  divided  into  180 
equal  parts,  each  serving  as  the  measure  of  an  angle  of 
two  degrees  at  the  centre,  or  one  at  the  circumference. 
Each  of  the  equal  parts  Is  subdivided  into  half  degrees. 

(By  mains  of  a  vernier  the  degrees  are  subdivided 
Into  single  minutes  ]  The  graduations  on  the  scale  are 
numbered  quite  round  from  0  to  1  W°  both  ways.  One  of 
the  three  arms  has  a  fixed  position  on  the  circle,  and  is 
placed  against  xcro  and  180°;  the  others  turn  on  a  com. 
mon  centre.  There  is  a  steel  pin  terminating  in  a  point 
at  the  extremity  of  each  arm,  at  equal  distances  from 
tu  centre,  and  perpendicular  to  its  plane.  By  the  gra- 
duated circle  the  moveable  arms  may  be  placed  In  such 
positions  that  lines  joining  (he  steel   points  at  the 


eloped  fc 

eek«?,  i 


nccted  with  the  lathe.     There  are  varices  fc« 

chucks,  as  the  screw-chuck,  the  hollow -chock.! 
chuck,  Ac.,  for  ordinary  turning  ;  the  exceesac 
the  geometric  chuck,  for  ornamental  turning. 

CHYLE-CORPUSCLES.   Cells  dewe* 
of  a  subspherical  form,  greyish-white 

3333)  ot  an  'ncn  in  diameter : 
surfaces.    When  found  Ii 
"  white  corpuscle*." 

CH  Y  M 1  STB  Y.  See  CmmimT. 
the  word  from  xvm*  J  taeU  or  dissolve. 
mode  of  spelling. 

CINCHO'NIC  ACID,  or  Kmtc  And.  Aa  ecsi  ve- 
in combination  with  the  alkaloids  in  the  «anrks 
Peruvian  Bark,  or  Cinchona  :  it  is  cryttalhaadt*  it- 
represented  by  the  formula  CM  H,,  O,,.  H  O. 

CINNA'MIC  ACID.    When  the  e**roti*J  e'n- 
nam  on  is  exposed  to  air,  it  gradually  afaeocm  asf. 
and  deposits  crystals  of  clnnamic  acid  =  C13  B.u»k 
It  much  resembles  bmxoic  acta",  into  whach  S  if  ad- 
verted when  mixed  with  bichromate  of  potass*  cm  *. 
phuric  acid.    This  acid  Is  found,  together  wtt*  t>-  . 
acid,  in  Peruvian  and  in  Tolu  ^'"-m.  frost  tie 
of  which  it  is  readily  obtained. 

CIN'NAMYLE.  Tbc  supposed  rmbcaJ  aim,  r* 
namon  and  of  cinnamic  arid,  and  of  which  oil  tf  cjc- 
mon  is  the  hydruret.  The  formula  of  C  sswaarrv  . 
C,*  H-  O,,  and  that  of  oil  of  cinuamon,  C>.  B-  <X*  ? 

C I RC l'N N  V S.    The  Compassr.  :  _  a  cor-it^. 
of  four  stars  near  the  South  Pole. 

CIRCULATION  OF  THE  BLOOD,  aofcjr- 

CIRROCU'MULUS.  The sender e&md.  (Lair.-* 
a  curled  lock  of  hair,  and  cumulus,  a  heau.  >  A  ens'  > 
termediate  between  the  Cirrus  and  turnups.  1* 
Gbocn. 

CIRRCKSTRATUS.  (Lat.  cirrus  ,  ard  srraru.  t  -  ■ 
or  covering.)  The  wane  ci\md,  intermediate  brtwes  » 
Cirrus  and  Stratus.  The  mocker  tied  si-p  of  a  soar- 
evening,  which  is  regarded  as  foreboding  rain,  issott* 
fication  of  this  cloud.    See  Cloiu. 

CIRRUS.    The  curl-cloud*  or  marr'i-taU. 
CITRACO'NIC  ACID.    Ooe  of  tbr  acids  render 
from  the  action  of  beat  on  citric  and  on  itacncsw  n-i. 

ClTRl  BlC  ACID,  CITRICIC  ACID.  CITkl. 
ACID.    Acids  derived  from  the  Citric  acid,  sac  isn- 
tical  with  the  Citraconic,  It  atonic,  and  AcvrndntmA.- 

Cl'TBINE  OINTMENT.    An  ointment  cwssr-; 
nitrate  of  mercury  ;  It  has  a  lemon  yellow  cotvur  Tu 
unguentum  ht/drargyri  nitrotis  of  the-  PbarmaroM-^ 
CLEA'VAGE.  la    Mineralogy,    the  dinrv 
which  the  structure  of  a  crystal  enable*  it  to 
the  resulting  smooth  surface*  are  called 
CLEA' VELANDITE.    A  variety  c4 
also  Iseen  called  Albite. 
CLEDGE.   A  miner's  term,  applied  to  thio  straa  i 


clay  or  fuller's 
CLE 


PSA'MMIA.  (Gr.  nXtwrns  I  _ 
M»d.)  An  antient  instrtiment  for  measuring  tfe*  t<  i« 
running  of  sand,  like  the  modern  hour-rU»s. 
CLEWLINES.   CLEW  GARNETS     Tarik  r- 


extremities  of  the  arms  may  form  a  triangle  similar  to   whii  h  the  sails  of  a  ship  are  trussed  up  to  tbe  rvd. 
any  given  triangle."  (Geometrical  Theorems  and  Ana-  j    .9.^'.'^*?^  WHITE.   A  pure  carbonate  of  lead,  rr 
Ipticat  Formula,  %c.  By  W.  Wallace,  L.  L.  D.  Edin- 


bunch,  1831*.) 

CHROMA'TlC  THERMOMETER.  When  theedge 
of  a  rectangular  plate  of  glass  is  applied  to  a  piece  of  heated 
metal,  or  other  substance  having  a  temperature  different 
from  that  of  the  glass,  and  exposed  to  a  beam  of  polar, 
ized  light,  coloured  fringes  arc  developed  ;  and  as  the 
particular  tints  depend  on  the  difference  between  the 
temperature  of  the  glass  (which  is  supposed  to  be  known) 
and  that  of  the  substance  to  which  It  is 
of  the  central  fringe  affords  a  i 
of  the  substance. 
The 


CHROME.  ALUM. 
;«■ 


is  replaced  bv  oxide  of  chromium 
CIIROMI?  YELLOW. 


The  yellow  chroroate  of  lead. 
CHRO'MULE.   (Gr.  *f*»*s«,  colour.)  The 
colouring  matter  of  the  leaves  of  plants; 
and  properly  termed  chlorophylle. 

CHRYSA'MMIC  ACID.   (Gr.  r<er»r,  gold; 
$and.)    A  substance  In  the  form  of  a  brilliant  golden, 
coloured  powder,  obuined  by  the  action  of  nitric  acid  on 
aloes. 

CHRY'SENE.  (Gr  r(ur*r.  gold.)  One  of  the  nu- 
merous products  of  the  destructive  distillation  of 
woods. 

CHRYSOLE'PIC  ACID.  (Gr.  Xt"«-  »nd  ktnt,  a 
scale.)  A  peculiar  acid  formed  along  with  chrysammic 
acid  by  digesting  aloes  in  nitric  acid. 

CHUCK.  In  Mechanics,  the  name  given  to  that 
part  of  the  turning-machine  by  which  the  icor*  Is  con- 


white-lead,  manufactured  atVlichy  in  rraru-*. 
CLOT.  In  Physiology,  the  coagulum  of  hk><d- 
CLUrTCHES, or  GLANDS.  In  machhvrr.ee*.:  r 
V4  hich  have  no  coupling  boxes  are  denominated  rfasrfs 
or  glands.  A  coupling  of  this  kind  consists  c»  n- 
crosses,  one  fixed  to  the  end  of  each  of  the  shafts  to  >» 
connected.  One  of  the  crosses,  having  its  end  seat,  far- 
ward,  lays  hold  of,  or  dutches,  the  other,  aad  frr  j  -u 
so  turns  round  the  other  shaft.  Instead  of  cross  pe— < 
two  round  cast-iron  plates  are  sometimes  u*rt 
having  a  part  cut  out,  and  a  correal 
The  projection  of  the  one  plate  I*  inserted  im 
ing  of  the  other,  and  thus  serve*  to  engage  the  rti-1 
{Buchanan  on  Hill  Work.) 

COA'GULUM.  (Let.)  The  part  of  the  blood  w*>  r 
change*  from  tbe  fluid  to  the  solid  state,  whew  <trtn 
from  the  body  and  left  at  rest,  or  subjected  to  fcr*  r 

w1n*theCblfoodCd\scs?*'nU"     "  coo»uU  °^ 

COA'GULABLE  LYMPH.  A  term  given  ,=  **. 
surgical  works  to  the  fihrloe  of  the  blood,  whlc*  is  dw 
only  part  that  has  the  power  of  spontaneously  caaiulitax. 

CtyCHLEA.  (LaL  shell.)  In  Anatomy^Tr^rS 
of  tbe  Internal  ear.  which  in  mammals  is  shaped  iilr  ie 
common  snail-shell,  with  its  base  resting  on  the  lot:m 
of  the  internal  meatus,  and  perforated  to  receive  %c*m 
filaments  of  the  acoustic  nerve.  It  U  traversed  St  a  r^si. 
cal  column,  called  M  modiolus,"  around  which  a  ~  i^ral 
canal"  make*  two  turns  and  a  half.  This  carvJ  ■ 
divided  Into  two  ramps  or  "  scalr,"  by  a  partition  o(  s  raj 
called  the  "  lamina  spiralis."  At  the  base  of  the  cocb)**] 
one  scaia  communicates  with  the  vestibule,  the  ct'«f 
with  the  tympanum  ;  thev  comuiuntcatc  with  each  >  -'  tsr 
at  the  apex  of  the  cochlea. 
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COCINIC  ACID. 


When  the  solid  fatty  matter  of 
le  crystalline  fatty  acid  Into 


COCI'NIC  ACID 
ccMi-nut  oil  Is 
tich  it  U 
ir  acid. 

COCOA.  The  fruit  of  the  Thcobroma  Cacao,  which 
atvout  the  size  of  a  kidney-bean,  and  inclosed  in  a  thin 
ell. 

COD  LIVER  OIL.  This  oil,  expressed  from  the 
er  of  the  cod-fish,  ha*  lately  acquired  much  reputa- 
tU  remedial  powers.  It  has  been  uied  in  the 
or  four  timet  a  day,  in 
In  various  scrofulous  affections 
chronic  (tout  and  rheumatism,  and  in  some  obstinate 
in  diseases.  It  is  supposed  to  contain  iodine  or  bro- 
tne.  to  which  It*  efficacy  has  been  ascrit>ed  :  but,  on 
e  other  hand,  it  is  asserted  that  it  cures  those  forms  of 
rofula  and  other  disease*  which  do  not  yield  to  the 
.ti a)  forms  of  Iodine. 

COGS.  In  mill  work  the  term  cogs  t*  given  to  the 
eth  of  wheel*  when  they  are  not  of  the  same  piece 
Ith  the  body  of  the  wheel,  but  are  each  of  a  particular 
ece. 

COIN  WEIGHING  MACHINE.  A  machine  for 
tia  purpose  was  constructed  by  Mr.  Napier  for  the 
auk  of  England  in  1844,  and  has  since  been  more  ex- 
•nslvely  applied  at  the  Mint. 

It  consists  of  a  square  brass  box,  on  the  top  of  which 
placed  a  hopper  to  hold  the  sovereigns  to  be  weighed, 
id  In  front  of  it  are  two  small  apertures  fitted  with  re- 
iiTcrs,  one  for  the  sovereigns  of  full  weight,  and  the 
:her  for  light  sovereigns.  The  balance  for  weighing 
m*  sovereigns  is  placed  inside  the  box  near  the  upper 
upon  a  knife  edge,  and  receiving  the 
i  a  small  platform  at  one  end  of  the  beam 
it.'  The  platform  is  kept  in  it*  place  by  means 
f  a  small  pendulum,  on  which,  at  about  an  Inch  below 

half 


11     LMVH  II* 

mall  ivory 
inching  the 


lum^,  on  \ 

WjhTt echnlcally  called  a  */of.  in  which  a 


the  slot  and  the  platform  a  pair  of  forcep*  is 
From  a  knife-edge  at  the  other  end  of  the  beam 
small  round  polished  plate  is  suspended,  to  which  a 
•endulum  is  fixed,  and  at  its  lower  part  the  scale  is 
•laced  to  receive  the  weight.  Above  the  small  round 
date,  under  the  top  of  the  box,  is  fixed  an  agate  with  a 
dunt  point.  When  the  machine  Is  in  motion  the  imall 
vory  rod  is  depressed  ;  this,  on  touching  the  bottom  of 
ho  slot,  or  opening  in  the  pendulum  in  which  It  works, 
>ringa  down  the  beam  on  that  side,  and  raises  it  of 
course  on  the  other,  the  weight  side,  until  the  small 
ound  plate  on  that  tide  touches  the  agate  point.  The 
>»*am  ia  then  in  a  horisontal  petition.  As  s*  on  a*  this 
a  effected  the  forcep*  catch  hold  of  the  pendulum  he- 
ween  the  platform  and  the  slot,  and  hold  it  firmly.  The 
valance  ia  then  in  a  condition  to  receive  the  sovereign, 
shich  is  shifted  from  the  bottom  of  the  pile  in  the  hopper, 
ind  brought  by  means  of  a  slide  along  a  channel,  just 
arge  enough  for  a  sovereign  of  the  proper  standard  gold 
o  pas*,  but  not  large  enough  to  admit  a  counterfeit,  and 
ieposited  upon  the  platform.  The  forceps  then  let  go 
:heir  hold,  the  Ivory  rod  is  gently  raised,  and,  if  the  sove- 
reign happens  to  be  light,  that  end  of  the  beam  rise*,  and 
the  other  end  leaves  the  agate  point :  but.  if  the  sove- 
reign be  of  full  weight,  the  beam  remains  stationary, and 
the  small  plate  on  the  weight  end  is  in  contact  witb  the 
sgate  pc int. 

When  the  sovereign  is  welshed,  the  operation  of  it* 
removal  is  very  Ingenioua,  and  is  as  follows :— Two  bolts 
are  placed  at  right  angles  to  each  other,  and  on  each  side 
of  the  platform  or  scale  there  la  a  part  cut  away  to  admit 
of  the  bolt*  striking  so  far  Into  the  area  of  the  platform 
as  to  remove  anything  that  would  nearly  fill  it.  These 
bolt*  are  made  to  strike  at  different  elevation*,  the  lower 
one  striking  (a*  to  time)  a  little  before  the  other.  If 
the  sovereign  be  of  full  weight  the  scale  remains  down, 
and  the  lower  bolt  knock*  it  off  into  the  full-weight  box. 
If  the  sovereign,  on  the  other  hand,  be  light,  it  rite*  up, 
and  the  first  bolt  strikes  under  and  misses  it.  and  the 
higher  bolt  then  strike*  and  knock*  it  off  into  the  light 
box.  The  machine  weight  about  thirty-three  sovereign* 
in  one  minute.  The  weights  used  are  of  glass,  and  are 
adjusted  to  within  the  ten-thousandth  part  of  •  grain. 

COLCHrCIA.  An  alkaloid  obtained  from,  and  pro- 
bably constituting  the  active  principle  of  the  Colth>cum 
auiumnale.  It  was  formerly  confounded  with  Vtratna. 

COLD-BLOODED.  In  Zoology,  those  animal*  are 
so  called  which  have  a  range  of  temperature  from  a  little 
above  the  freezing-point  to  90°  Fahr.  and  upwards,  and 
which  follow  the  changes  of  the  surrounding  medium 
through  that  range.  Almost  all 
and  fishes  and  reptiles,  amongst  vertebrates,  are  " 

bl,COLI S KUm'*  A WFHITHSUTM. 

COLLA'TERAL  CIRCULATION.  In 
the  passage  of  the  blood  from  o 


brown  pigment,  or 
to  be  of  ve 


,y.  the  term  is  applied  I 
of  the  myelon.  of  whici 


COPYRIGHT. 

channels :  it  is  i 
the  arteries. 

COLLODION.'  (Gr.  *«>  x«.  nine.)  A  term  applied, 
In  consequence  of  its  adhesive  properties,  to  a  solution 
of  gun.cotton  in  ether. 

COLOBO'MA.  (Gr. 
aunesion  oi  tne  eyetius. 
upper  eyelid. 

COLOGNE  EARTH, 
species  of  umber.  It  is 
orijrin. 

COLUMN, 
gitudlnal  portic 

are  three  in  each  lateral  moiety,  called  from  their  situa- 
tion in  the  upright  posture  of  man, "  anterior,"  "  middle," 
and  "  posterior."  columns. 

COLU'MN.«  CARNEJE.  (Lat.)  In  Anatomy,  tho 
fleshy  prominences  from  theinner  surface  of  the  ventricles 
of  the  heart.  Some  are  conical,  with  free  apices  giving 
attachment  to  the  threads  "  chordae  t end i new  ''  attached 
to  the  valves  ;  others  extend  from  one  part  of  the  w  alls 
of  the  ventricle  to  another,  and  are  sometimes  called 
"  trabecular." 

COMBU'STION-HEAT.  A  term  given  byLlebig 
to  the  aoimal  heat  generated  by  the  union  of  the  oxygen 
absorbed  into  the  blood  from  the  atmosphere  with  the 
carbon  and  hydrogen  taken  into  the  system  as  food. 

COMBUSTION,  SPONTANEOUS.  See  \ 
in  Dttrr. 

COME»NIC  ACID.  When  a  solution  of  meeonie 
acid  in  water,  or  in  dilute  sulphuric  acid,  is  long  boiled, 
or  when  dry  meconic  acid  is  heated  to  400°,  it  is  con- 
verted into  a  modified  bibasic  acid,  water  and  carbonic 
acid  being  at  the  same  time  evolved.  The  formula  of 
comenic  acid  is  CuH,0.  +  JH  O. 

ISM  See  Right  or  P 


COMMUNISJ 
SiMOMiAJia,  In  Dict. 

COMPASS  OF  THE  VOICE.  In  Physiology  is 
the  number  of  notes  of  the  musical  scale  comprehended 
in  the  voice  of  a  singer :  it  usually  extends  from  two  to 
three  octaves. 
COMPENSATION  PENDULUM.  See  PwotarM. 
COMPOST,  vulgarly  called  COMPO.  See  Cimsnt. 
COMPLEMENTARY  COLOURS.  In  Optics,  two 
colour*  are  said  to  be  complementary  to  each  other 
which  are  such  that  the  blending  together  of  the  two 
gives  rise  to  the  perception  of  whiteness.  According  to  the 
Newtonian  theory,  a  beam  of  white  light  is  resolved  by 
the  prism  Into  ray*  of  seven  primary  colours  :  if,  there* 
fore,  the  rays  of  one  colour  be  intercepted,  the  compost  • 
tlon  of  the  remainder  will  give  the  complementary 
colour.  Or.  adopting  the  simpler  supposition  of  Mayer, 
that  nil  colours  are  produced  by  the  mixture  of  three 
primitive  colours —  red.yeilow,  and  blue — in  certain  pro- 
portions, then,  on  intercepting  the  red  rays  in  a  beam  oi 
white  light,  the  remaining  yellow  and  blue  rays  will  give 
the  colour  arising  from  the  mixture  of  yellow  and  blue, 
namely  green,  so  that  red  and  green  are  complementary 
colours.  In  like  manner  at  a  mixture  of  red  and  yellow 
gives  orange,  and  a  mixture  of  red  and  blue  gives  violet, 
orange  is  the  colour  complementary  to  blue,  and  violet 
to  yellow.   Sec  Chromatics.  In  Dict. 

CONDUCTION  OF  IMPRESSIONS.  In  Physi- 
ology, is  the  propagation  of  that  state  or  action  of  a 


nerve-fibre,  which  is  produced  by  tho  application  of  a 
stimulus,  through  the  whole  length  of  the  fibre  ;  it  takes 
place  with  Immeasurable  rapidity,  in  the  same  way  as 
electricity  Is  said  to  be  conducted  along  a  wire. 

CONSE'NSUAL  MOVEMENTS.  In  Physiology, 
when  one  motion  gives  rite  to  the  production  of  other 
motions  contrary  to  or  independent  of  the  will,  they  are 
to  called  :  as.  e.  g..  the  contraction  of  the  iris  when  the 
eye  is  voluntarily  directed  inwards. 

CONTRACTI'LITY.  In  Physiology,  It  the  power 
which  certain  tissues  have,  during  life,  of  shortening 
themselves  in  a  peculiar  manner :  it  Is  usually  observed 


In  muscular  and  some  kinds  of  fibro  cellular  tissue ; 

if  cells,  as  in  the  Hydra 


hut  is 


by  series  of- 

polype. 

CONVOLUTIONS,  flat.)  In  Anatomy,  the  wind. 
Ing  folds  of  the  superficial  Layer  of  the  brain ;  and  also 
the  coils  and  turns  of  the  intestinal  tube. 

COPYRIGHT.  INTERNATIONAL.  A  literary 
treaty  of  vital  importance  to  the  Interests  of  authors, 
translators,  composers,  painters,  sculptors,  or  engravers, 
wa*  agreed  to  between  France  aud  England  In  IBM. 
The  French  enactment  contain*  fourteen  separate  arti- 
cles, and  by  the  fourteenth  it  is  stipulated  that,  after  its 
legislative  sanction  by  the  British  parliament,  a  day 
shall  be  fixed  on  which  the  following  important  pri- 
vileges shall  be  granted  to  all  works  published  subse- 
quent to  its  date.  The  authors  of  literature  or  of  art  of 
either  nation  are  to  exercise  the  same  rights  with  re- 
spect to  their  production*  in  the  country  in  which  they 
were  not  originally  published  as  are  granted  to  author; 
of  similar  work*  when  first  produced  in  that  country . 
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tries  to  the  protection  of  the  laws  which  ire  or  may 
hereafter  be  in  force  in  England  or  France  for  tlie  sup- 
pression of  piracy.  Translators,  under  certain  condi- 
tions, are  to  enjoy  the  same  privileges  as  original 
authors.  Nevertheless  it  is  only  in  the  case  in  which  an 
author  chooses  to  reserve  to  himself  the  exclusive  right 
of  translating  his  own  original  work  that  the  law  pro- 
hibits independent  translations  of  the  same  work.  To 
reserve  to  himself  this  exclusive  right  of  translation  for 
Ave  years  in  either  country,  the  author  must  have  re- 
gistered and  deposited  his  original  work  within  three 
months  from  the  day  of  Its  publication  in  the  other 
country ;  he  must  have  declared  in  the  title-page  his 
intention  of  reserving  this  right;  the  translation  must 
appear  in  part  at  least  within  three  years  from  the  date 
of  the  deposit,  and  when  eventually  published  in  either 
country  must  be  legally  registered. 

These  stipulations  apply  also  to  all  species  of 
original  dramatic  works  and  musical  compositions. 
Nevertheless,  the  prohibitions  against  translations  are 
not  intended  to  apply  to  imitations  or  adaptations  of 
works  suitable  to  the  theatres  of  either  country.  All 
pirated  works,  whether  printed  in  France,  England, 
or  elsewhere,  are  to  be  considered  as  contraband,  to 
be  seised  and  destroyed,  and  the  persons  introducing 
or  selling  them  to  be  liable  to  prosecution.  The 
question  of  piracy  ts  in  all  cases  to  be  determined 
by  the  legal  courts  of  the  country  In  which  the  act  has 
been  committed.  The  treaty,  which  Is  only  to  be  appli- 
cable to  works  which  shall  be  published  after  the  day 
upon  which  it  shall  come  into  operation.  Is  to  remain  in 
force  for  ten  years  from  that  day,  and  to  continue  to 


CO'RIUM.  (Lat.)  In  Anatomy,  Is  the  basis  of  the 
in,  or  -  true  skin."  and  consists  of  a  vascular  and 


menu.  It  rests  on  the  subcutaneous  cellular  tissue,  and 
Is  covered  by  the  cuticle  or  "scarf-skin." 

CORPUS  CALLCVSUM.    (Lat)  In 
great  commissure,  or  " 
ing  the  hemispheres  of  the  cerebrum. 

CORPUS  LUTEUM.  (Lat.)  In  Anatomy,  a  yellow- 
ish mass  which  is  formed  In  a  Graafian  vesicle  subsequent 
to  the  escape  of  an  ovum.  It  Is 
splcuous,  and  lasting,  after  the  escaf 
ovum  in  the  human  subject. 

COU'PLING.  In  Machinery,  this  term  Is  applied  to 
any  contrivance  for  connecting  or  disconnecting  the 
different  parts  of  a  machine,  and  particularly  for  effect- 
ing the  longitudinal  connexion  of  shafts  Hook's  Joint 
(I)ict.  or  Science)  is  one  of  the  most  ingenious  of  the 
contrivances  of  this  kind.  (Sec  Buchanan's  Practical 
Essays  on  Mill  Work,  tfc,  with  Additions,  by  Tredgold 
and  Rennle.) 

COU'NTERPOISR.  In  Mechanics,  a  mass  of  metal 
connected  with  an  Instrument  or  machine,  either  for  the 
purpose  of  giving  steadiness,  or  diminishing  the  pressure 
on  some  particular  point,  as,  for  example,  the  pressure 
of  the  pivots  of  a  transit-instrument  on  Its  supports. 

CRAB.   A  machine  for  raising  weights,  consisting  of 
a  horizontal  barrel,  usually  turned  by  a  winch  handle, 
a  rope  wound  round  it,  which,  when  the 
i  be  raised  to  a  greater  height  than  the  ma- 
•  a  pulley  fixed  on  the  scaffolding.  See 

CRE'ATINE.   See  Khitiw. 
CRENIC  ACID,  or  KRENIC  ACID.  (Gr.  bm,  m 
fountain. )    A  term  applied  by  BerseUus  to  a  species  of 
extractive  matter  occurring  in  spring-water. 
CRI'SPITB.    A  mtneralogical  name  of  the  titanile. 
CROCCNIC  ACID  (Gr.  me***t.  saffron.)  A  yellow 
substance  resulting  from  the  action  of  pota*slum  on 
carbonic  oxide,    ft  Is  difficulty  soluble,  and  of  a  sour 
astringent  taste.   Its  composition  is  C.  0A,  H  O. 

CRO'NSTEDITB.   A  hydrated  silicate  of 
Prittbram,  In  Bohemia,    it  was 
a  species  of  tourmaline. 

CROSS  FLOOKANS.  A  name  applied  by  the  miners 
of  Cornwall  to  veins  of  stony  matter  running  North  and 
South. 

CROWN  GLASS.  The  glass  usually  employed  for 
windows:  it  differs  from  flint  glass  in  containing  no 
oxide  of  lead. 

CKU'OK.  (Lat.)  In  Anatomv,  the  substance  con- 
tained In  the  red  discs  or  corpuscles  of  the  blood. 

CRU'RA.  (Lat.  cms,  the  leg.)  In  Anatomy,  are  the 
bundles  of  nervous  fibres  which  expand  Into  the  hemi- 
spheres of  the  cerebrum  ( 
bellum  (crura  cerebelli). 

CUBE  ORE.    A  hydrated  arseniate  of 
tallising  In  cubes. 

CUBE  SPAR.   A  synonym  of 
hydrous  sulphate  of  lime. 
CU'BIZI TF,   A  mlneralogical  synonym  of  the  cubic 

CURVO<;|(aTh.   See  Arcogiiapb. 
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CYCADBOt'DBA. 
genus  of  fossil  dlcotyl 
tcllia  of  Brongnlart. 

CY'CADITES.  A 
plants. 

CYCLOGRAPH.   Set  Abcogra ni 
CY'PRINE.   A  variety  of  tbe 
tuLiria. 

CYSTINE.   A  term  applied  by 
cyst'c  oxide,  a  constituent  of  certain  urinary  • 

CY  TIM  SB.  A  purgative  bitter  principle. . 
from  the  Ct/tisus  aiptnus. 
CY'TOHLAST.  (Gr.aww, 
In  Physiology,  the  i 

loped  ' 
CY'TOBLA8TB'MA.  (I 
tureless  substance  In  which  the 


iron  from 
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DA'NAIDB.  In  Hydronamics,  a  machine  pa  t 
motion  by  tbe  power  obtained  from  a  fall  of*  watsr  im- 
plied in  a  particular  manner.  A  cylindrical  trmstX  d 
tin-plate  is  fixed  to  a  vertical  axis  of  iron,  winch  pawn 
through  the  middle  of  a  hole  in  the  bottom  <sf  nt  cy- 
linder, the  diameter  of  the  bole  being  somewhat  grrtur 
than  that  of  the  axis,  so  as  to  allow  tin?  water  ta  <*r«* 
A  drum  of  tin-plate,  close  above  and  below.  Is  atse  sin 
upon  the  axis, and  placed  within  the  trough;  >j  -~ 
meter  being  so  much  less  than  that  of  the  trough  taa  i 
clear  cylindrical  space  of  about  an  inch  and  a  bait  a 
thickness  is  left  between  tbe  outer  circumference  V  as. 
drum  and  the  Inner  circumference  of  the  trough .  tss 
the  bottom  of  the  drum  is  also  about  an  inch  *nJ  * 
from  the  bottom  of  the  trough.  This  spare  brt»m 
the  two  bottoms  is  divided  into  compartments,  s*  c*. 
phragms  radiating  from  the  axis  to  the  cucusnfcrnrt 
of  the  drum.  Into  the  space  between  the  two  eybaden 
water  Is  made  to  fall  from  a  reservoir  above,  tbr  jap 
one  or  more  pipes,  tbe  ends  of  which  are  beot  >ta»« 
horitontal  direction,  so  that  the  water  escapes  k  ch» 
direction  of  a  tangent  to  a  horizontal  section  of  tfce  cy- 
linders, and,  impinging  on  the  Interior  surface  of  tx 
trough,  communicates  a  circular  motion  to  the  taacfiiT. 
The  water  between  the  cylinders  thus  acquires  a  cracn- 
fugal  force,  in  consequence  of  which  ft  presses  egais* 
the  interior  surface  of  the  trough  and  thedlaphngsss  <* 
the  bottom  ;  while,  on  tbe  other  band,  tbe  acuta  d 
gravity  constantly  tends  to  make  It  run  ottt  at  the  h-f  a 
the  bottom.  Tbe  moving  power  is  measured  Iss  f* 
weight  of  water  escaping  from  the  supply  pipes  ran'-  - 
plied  into  the  height  of  the  reservoir,  and  tbe 
effect  by  the  same  product  diminished  by  barf  the  farrr 
which  the  water  retains  when  tt  issues  from  tbe  h«s*  * 
the  bottom  of  the  cylinder.  ( Encyc.  Bra.  art.  ih/+f 
dwnamics.) 

DA'TISCINE.    A  name  given  by  Br 
substance  having  the  appearance  of  grape 
he  extracted  from  the  Datisca  Cannaitinau 
DAU'RITE.   A  variety  of  Tourmalin. 
DA'VIDSONITB.    A  mineral 
Davidson  in  the  granite  quarry  of  1 
deen:  It  Is  a  Silicate  of  At 

DECIDUA.  (Lat.)  In 
alteration  of  the  mucous  m« 
paratory  to  the 

which  is  discharged  at  parturition.  When  tbe 
enters  the  womb  it  becomes  imbedded  hi  tbe  i 
which  yields  and  ts  protruded  Inwards,  and  became? 
more  and  more  Inverted  as  tbe  ovum  grows,  it  is  ca&«3 
the  '*  decidua  reflexa,"  while  the  other  part  of  the  sac2> 
brane  is  called  the  "  decidua  vera." 

DECLINO'METER.   An  apparatus  for 
the  declination  of  the  magnetic  needle,  or  the  I 
terrestrial  magnetism  in  the  plane  of  the  I 
Magnrtomvtcr.   

DEGREES  OF  LATITUDE  AND  LONGI- 
TUDE. The  most  important  operation  executed  of 
late  years  in  connexion  with  the  measurement  ot  trr 
res  trial  degrees,  of  which  the  results  have  been  pub- 
lished, is  the  prolongation  of  the  great  meridional  sre  d 
India,  described  by  Colonel  Everest  In  his  Account  of 
the  Measurement  of  two  Sections  of  the  Merabo  d 
Arc  of  India,  bounded  by  the  parallels  IS=>  y  IV. 
24°  V  11".  and  HP  XT  48".  published  in  1*47.  Of  these 
two  sections,  the  southern  one,  extending  from  Daxnarw 
gtda  to  Kalianpur.  had  been  prcviouOy  measured,  sad 
referred  to  under  the  article 
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p oration.  The  northern  section,  from  KaliAnpur  to 
..♦.liana,  embrace*  an  arc  of  rather  more  than  5°  23'. 
dding  both  section*  to  the  arc*  formerly  measured  by 
olouel  Lambton,  the  result  I*  the  "  Great  Meridional 
rc  of  India."  extending  from  Punnse,  near  Cape  Co- 
torin  (lat.  8°  9' 31")  to  Kali  an  a,  near  the  ba*e  of  the 
limalaya*  (lat.  29°  30'  48").  and  including  21°  21'  17" 
f  the  meridian— the  longest  continuous  line  which  ha* 
een  measured  on  the  surface  of  the  earth. 
Colonel  Everest's  measurement  wa*  executed  with 
x Inordinary  care,  and  with  instruments  sufficient  to 
ti  sure  the  utmost  attainable  accuracy.  Three  base 
net,  each  exceeding  seven  mile*  In  length,  were  mea- 
ired  with  a  compensating  apparatus  similar  to  that  In- 
filled and  used  by  General  Colby  for  the  measurement 
f  the  base  of  the  trigonometrical  survey  of  Ireland, 
'he  terrestrial  angles  were  observed  with  theodolites 
f  three  feet  in  diameter,  and  the  two  celestial  arc* 
ere  determined  by  observation*  of  *tar*  made  slmut- 
sneously  at  both  extremities  of  each  arc  with  alt i- 
jde  and  asimuth  circles,  having  vertical  circles  also  of 
tireefeet  in  diameter.  The  final  results  were  as  fol- 
>w* :  the  amplitude  of  the  celestial  arc  corresponding 
3  the  northern  section,  Kaliana  to  Kalianpur.  was  found 
y  the  mean  of  all  the  observation*  to  be  S°  23'  37"-051 ; 
nd  that  of  the  southern,  Kalianpur  to  Damargida, 
•>  3'  5.V*973.  The  terrestrial  distance*  on  the  med- 
ian, computed  from  the  mean  of  the  two  bases  (near 
lie  extremities  of  each  •action),  and  reduced  to  the 
evel  of  the  sea,  were  1961 157-1 17  feet,  and  2202926  196 
set  respectively.  Hence  the  length  of  the  meridional 
egree,  as  found  from  the  northern  section  *ls  363*V»] 
set.  or  68-865  mile*,  at  the  middle  latitude  26°  40'.  and 
*  found  from  the  southern  section  is  363187  feet,  or 
8-785  miles,  at  the  mean  latitude  2P  5*.  The  com- 
■arlson  of  the  two  arcs,  without  reference  to  other  mea- 
ure*.  give*  an  elliptidty  to  the  terrestrial  spheroid  of 
-t-192.  considerably  greater  than  the  elliptidty  deduced 
rora  the  results  (properly  combined)  of  all  the  prln- 
ipal  operations  of  the  same  kind  executed  In  different 
oun  tries,  namely  l-j-300,  and  consequently  indicating 
ome  irregularity  either  in  the  curvature  of  the  earth 
it  that  locality,  or  in  the  density  of  the  superficial 
trata,  giving  rise  to  local  attraction  at  the  terminal 
tations. 

The  long-protracted  operations  connected  with  the 
rigonometrical  survey  of  the  British  Islands  are  now, 
t  is  understood,  approaching  completion,  and  one  of 
he  results  will  be  the  prolongation  of  the  arc  of  meri. 
llan,  which  was  measured  about  the  beginning  of  the 
•entury  between  Dunnose  in  the  Isle  of  Wight  and 
iurlelgh  Moor  in  Yorkshire,  to  Balta  In  Shetland,  the 
implitude  or  difference  of  latitude  of  the  extreme 
tatlon*  being  10°  7' 55"  28.  The  astronomical  obser- 
at  Ions  made  at  the  extreme  and  several  Intermediate 
tattoos  were  published  In  1842 ;  and  as  the  principal 
riangle*  of  the  southern  section*  have  been  observed 
.new,  and  the  distance*  have  been  computed  from  the 
M*e  measured  In  Ireland,  the  result  will  be  entirely 
ndependent  of  the  prevlou*  work.  A  base  of  verifl- 
ation  was  measured  on  Salisbury  Plain  in  the  summer 
•f  1849,  and  it  is  understood  that  the  calculations  are 
low  completed  and  ready  for  publication. 

Degrees  of  the  meridian  have  now  been  measured 
inder  so  many  latitudes  in  the  northern  hemisphere  that 
t  is  not  probable  the  general  elements  of  the  terrestrial 
iphrroid.  as  already  determined,  will  be  much  disturbed 
>y  any  future  operation*.  The  diitance  between  the 
>arallel*  of  Kaliana.  Col.  Everett's  northern  station, 
aid  Formentcra,  the  southern  extremity  of  the  French 
ire.  Is  only  about  nine  degrees  ;  and  with  the  exception 
>f  this  interval,  and  another  of  about  five  and  a  half 
legrees  between  the  parallels  of  the  northern  extremity 
>f  the  Russian  arc  and  the  southern  extremity  of  the 
Swedish,  the  whole  distance  (though  in  different  merl- 
lians)  has  been  measured  between  the  parallels  of 
Putin*  (lat.  8°  9*  31")  and  Pahtavara  (lat.  67°  8*  49"), 
teing  nearly  two-thirds  of  the  distance  from  the  Equator 
o  the  Pole.  In  the  southern  hemisphere  an  arc  of 
ihout  four  degrees  has  been  recently  measured  by 
if  r.  Maclear,  near  the  Cape  of  Good  Hope,  the  details 
>f  which  have  not  yet  been  published ;  but  the  operation 
s  of  peculiar  interest  on  account  of  the  anomalous  re- 
utt  obtained  by  Lacaille  In  the  same  locality  about  the 
niddle  of  the  last  century,  which  led  to  the  inference 
hat  the  two  hemispheres  are  dissimilar.  Mr.  Maclear 
tas.  however,  made  it  known  that  the  anomaly  in  La- 
aille's  result  was  cawed  by  local  attraction,  and  that 


prove*  the  length  of  the  meri 
Cape  to  be  the  tame  as  in  the 


lional  degree  at  the 

lorthern  Hemisphere  under  the  corresponding  latitude 
In  the  year  1841  the  astronomical  arc  of  longitude  be- 
ween  the  Roy  a)  Observatory  at  Greenwich  and  the  island 
if  Valentla  on  the  west  coast  of  Ireland  wa*  determined 
ly  means  of  pocket  chronometer*  carried  forward*  and 
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backward*  repeatedly  between  the  two  place*  (or  i 
between  Oreenwichand  Kingston  (Dublln)and  Kingston 
and  Valentla,  the  operation  being  divided  Into  distinct 
parts),  under  the  superintendence  of  the  Astronomer 
Royal.  The  number  of  chronometers  employed  wa* 
thirty,  and  the  number  of  journey*  eight  or  ten.  By  this 
mean*  the  difference  of  apparent  time  wa*  ascertained 
probably  with  greater  certainty  than  could  be  done  by  the 
method  of  fire  signals,  hitherto  chiefly  relied  on  for  this 
purpose,  but  scarcely  available  for  so  long  an  arc.  The 
geodetical  distance  on  the  parallel  of  latitude  being 
computed  from  data  furnished  by  the  trigonometrical 
survey  and  assumed  elements  of  the  earth's  figure,  and 
the  result  converted  into  time,  it  wa*  found  that  the 
difference  between  the  computed  arc  and  the  chrono- 
metrical  arc  amounted  only  to  a  small  fraction  of  a 
second.  The  inference  from  this  agreement  is,  that  the 
assumed  elements  of  the  spheroid  represent  the  curva- 
ture of  the  earth  at  this  locality  so  accurately  as  to  re. 
quire  no  correction.  As  a  definite  result  they  give  the 
length  of  1"  in  the  arc  perpendicular  to  the  meridian 
In  latitude  51©  40*  equal  to  101  6499  feet. 

The  conveyance  of  local  time  from  ouc  place  to 
another,  by  means  of  chronometers,  has  also  been 
adopted  for  determining  the  differences  of  longitude 
between  Greenwich  and  some  of  the  principal  observa- 
tories on  the  continent.  A  still  better  means  is  now 
becoming  available,  in  the  use  of  the  electric  telegraph, 
which  has  already  been  applied  to  this  purpose  in 
America,  and  by  which  instantaneous  signals  may  be 
transmitted  to  any  distance,  however  remote.  The  pre- 
parations are  nearly  completed  for  connecting  Green* 
wich  immediately  with  all  the 
senator  ie»,  by  moans  of  wire* 
terminus  of  the  Dover  railway. 

The  following  elements  of  the  spheroid  of  : 
deduced  by  Bestel  from  the  principal 
ridlonal  arcs,  may  be  consider  " 
the  most  proltable  accuracy, 
know  ledge  on  this  subject :  — 

Kquatorial  radius  20923600-00  feet. 

Half  the  polar  axis  2085265716  feet, 

Ratio  of  equatorial  to  polar  axis  299*  1528  : ! 

Ellipticit)  =  I -H299- 1  .Y2K=0O334*773. 

Let  /  denote  the  latitude,  m  the  length  in  feet  of  a 
degree  of  the  meridian  between  two  parallels  whose 
latitudes  are  respectively  / — \  and  /+  » .  and  p  the  length 
of  a  degree  of  the  parallel  circle  at  latitude  / ;  then 
f»=364575-6— 1831*0  co*.  2/4- 3*9  cos.  4 I—  Ac. 
S>-=36*>49l'2  CO*.  /-S06-8  co*.  3  /  +  (>  4  co*.  5/— Ac 
from  which  formula*'  the  degrees  of  the  meridian  and 
parallel  at  any  latitude  are  readily  computed. 

DELPHI'NIC  ACID.  A  fat-acid  obtained  by  sa- 
ponification from  the  oil  of  the  Delphtnus  or  porpoise : 
it  ha*  also  been  termed  phocenic  acid.  It  exists  in  the 
vegetable  kingdom  in  the  berrie*  of  VC 

DE'LPHINITE.   A  variety  of 
phiny. 

Dfi  LUC'S  COLUMN.  An  alternation  of 
substances,  such  as  silver,  ainc,  and  thin  paper;  which 
produce  an  electric  arrangement.  It  is  sometimes  called 

the  dry  pile. 

DE*wTINAL  TUBES.  (Lat.  dens,  a  tooth.)  The 
subparallel  branching  tubes  which  radiate  from  the 
pulp-cavity  of  a  tooth  at  or  nearly  at  right  angle*  with 
the  periphery  of  the  dentine:  they  have  a  diameter  of 


great  continental  ob- 
)mmunicating  with  the 


1528, 


igL-  th  of  an  inch,  at  their  origin,  in  the  human  teeth, 
aindconsequeiitly  admit  only  the  plasma,  or  colourles* 

.)  The  I 


liquor  of  the  blood. 

DR'NTINE.  (Lat.. 
and  most  i 

is  composed.  It  consists  of  an 
disposed  in  the  form  of  extremely  minute  tubes  and 
cells,  and  of  earthy  particles,  which  have  a  two-fold 
arrangement,  being  either  blended  with  the  animal 
matter  of  the  interspaces  and  parletes  of  the  tubes  and 
cells,  or  contained  in  a  minutely  granular  state  in  their 
cavities. 

DEO'DORIZERS.  A  term  applied  to  a  da**  of 
disinfectants  especially  characterised  by  their  power  of 
destroying  fetid  effluvia :  chlorine  and  several  of  its 
compounds  come  under  this  class  :  chloride  of  sine  and 
nitrate  of  lead,  which  are  active  in  decomposing  sul- 
phuretted hydrogen,  are  also  dcodornm.  Some  kinds 
of  charcoal, and  especially  that  obtained  from  peat,  when 
mixed  with  manure  or  excrement,  not  only  destroys  the 
odour,  but  forms  an  excellent  compost  for  agricultural 


OXYDl'ZFMENT.  or  DFOXYDATION. 
chemical  process  of  the  abstraction  of  oxygen :  these 
terms  are  synonymous  with  reduction.  A  compound  of 
a  metal  with  oxygen  may  for  instance  in  manv  cases  be 
reduced  or  deoxydised  by  heating  it  with  carbon,  or  in 
a  stream  of  hydrogen  gas,  in  which  case  tt  is  subjected 
to  the  process  of  deotydation,  and  the  metal  set  free. 

DE  SMINE.  (Gr.  h.-^r  „  bundle.)  A  variety  of 
foliated  Zeolite. 

^  ■  r\;_;i;-, u,. 
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DESMOLOGY. 

DRSMO'LOGY.  (Or.  h*ym,  a  chain,  and  Xtyi, 
description.)  That  part  of  anatomy  which  relates  to 
tendon*  and  ligaments. 

DEVELOPMENT.  In  Physiology,  It  the  process 
by  which  each  tissue  and  organ  of  the  body  is  formed, 
and  subsequently  transmuted,  so  as  to  be  adapted  to 
the  actions  of  the  most  perfect  state  of  the  individual. 

DEVONIAN  SYSTEM.  In  geology,  comprise*  the 
Old  Red  Sandstone.   See  Geology.  In  DlCT. 

DE'VONITE.  A  mincralogical  synonym  of  the 
Wareliite  or  Hydra reyllite  of  Barnstaple  in  Devonshire. 

DIALU'RIC  ACID.  A  crystalline  arid  having  the 
formula  C«  II,  <>.  N*.  +HO,  obtained  by  the  action  of 
sulphuretted  hydrogen  on  a  boiling  solution  of  alloxan. 

DIAMAGNE'TIC.    A  term  applied  to  bodies  which 
appear  to  be  repelled  by  either  pole  of  a  magnet ;  as  op* 
posed  to  the  term  magnetic  bodies,  the  particle!  of 
which  are  attracted  by  either  pole. 

DIAPHORE'TIC  ANTIMONY.  In  old  pharmacy 
this  term  has  been  applied  to  the  peroxide  of  antimony, 
and  also  to  the  antimoniatc  of  potassa,  obtained  by  defla- 
grating a  mixture  of  antimony  and  nitre. 

DIAPO'PH  Y SIS (Gr. through,  impifj, process). 
In  Anatomy,  the  upper  of  the  two  tramverse  processes 
which  project  from  the  sides  of  the  cervical  and  anterior 
dorsal  vertebra  of  the  crocodile,  and  which  is  usually 
anchylosed  with  a  rudimental  rib  in  the  cervical  vertebra* 
of  birds  and  mammals ;  In  these  it  forms  the  sole '"  trans* 
vorse  process"  of  the  succeeding  vertebra?,  and  is  ustiitlly 
developed  from  the  neural  arch. 

DIATO'NIC  SCALE  qf  Colours.  Newton  found, 
or  supposed,  that  the  spaces  occupied  by  the  seven  pri- 
mary colours  In  the  solar  spectrum  are  exactly  propor- 
tional to  the  lengths  of  chords  that  sound  the  seven 
notes  in  the  diatonic  scale  of  music.  On  this  assump- 
tion the  spaces  occupied  by  the  different  colours  are  as 

the  intervals  of  the  numbers  1.  |«  £.  \>  §<  §,  jg.  1,  which 
form  the  diatonic  scale.  It  is  now  known,  however, 
that  the  relative  lengths  of  the  spaces  occupied  by  the 
different  colours  in  the  spectrum  depend  on  the  nature 
of  the  substance  of  which  the  refracting  prism  is  formed. 
See  Chromatics,  in  Dict. 

DICTIOPHY'LLUM.  A  name  given  by  Lindley 
and  Hutton  to  a  fossil  leaf  first  described  by  Phillips, 
from  the  upper  sandstone,  shale,  and  coal  of  the  York- 
shire oolite.  The  term  Dictiophyllum  is  employed  to 
designate  all  fossil  leaves  of  a  common  reticulated  struc- 
ture, while  the  term  phyllile  is  applied  to  leaves  whose 
principal  veins  converge  both  at  the  base  and  apex. 

DIE'DRAL  or  DIHE  DRAL.  In  Geometry,  a  dle- 
dral  angle  is  the  angle  or  comer  formed  by  the  inter- 
section of  two  planes. 

DIPLEl'DOSCOPE.  ( Lat.  duplex,  double,  Gr.  rn- 
sr»*»,  I  view.)  An  optical  instrument  for  indicating  the 
passage  of  the  sun,  or  a  star,  over  the  meridian,  by  the 
coincidence  of  two  images  formed  by  a  single  and  double 
reflexion. 

The  instrument  is  constructed  as  follows :  A  B.  A  C, 

and  B  C  are  three  reflecting 
planes,  one  of  which,  A  B,  is 
transparent,  and  the  other 
twoof  silvered  glass,  the  three 
forming  an  equiangular  prism. 
Suppose  the  side  A  C  to  be 
placed  exactly  in  the  plane  of 
*  the  meridian,  aud  a  pencil  of 
light  proceeding  from  the 
sun.  S,  to  fall  upon  the  trans- 

Sirent  plane  A  B  at  a,  in  the 
rection  S  a  parallel  to  A  C. 
A  portion  or  this  light  will 
be  reflected  from  a  in  the  di- 
rection ae,  which  Is  such  that 
the  angle  eoB  Is  equal  to 
So  A.  Another  portion  of  it 
will  pass  through  the  trans- 
parent plane  A  B,  and,  proceeding  In  the  same  direction, 
will  fall  on  the  silvered  mirror  at  b,  where  it  will  suffer  a 
total  reflexion  in  the  direction  be,  and,  falling  on  the 
second  silvered  mirror  at  c,  will  be  again  reflected  in  the 
direction  cd,  and  will  pass  through  the  transparent 
plane  A  B,  and  continue  its  course  in  the  same  direction 
edE.  Now,  the  angles  of  incidence  and  reflexion  being 
equal,  when  So  is  parallel  to  A  C.  then  be  is  parallel  to 
A  B,  and  cd  to  C  B,  and  the  direction  d  E  to  ae.  so  that 
an  eye  at  E  or  e  will  see  only  a  single  image  of  the  sun 
S.  But  if  S  a  be  not  parallel  to  A  C,  then  d  E  will  not 
be  parallel  to  ae,  and  a  double  image  will  appear. 
Suppose,  for  instance,  the  sun's  course  to  be  in  the  di- 
rection from  A  towards  B;  then,  before  the  sun  comes 
to  the  meridian,  the  pencil  of  light  S«  will  make  with 
A  B  an  angle  So  A  less  than  G&>.  Consequently,  the 
reflected  ray  a  e  will  make  the  angle  eaB  less  than  60°. 
But  in  this  case  the  angle  Erf  B  will  bo  greater  than 
60°,  and  therefore  two  images  will  be  seen  by  the  eye  at 
1 363 
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E,  one  In  the  direction  ea,i_ 
Ed.  The  first  of  these  will 
sun  in  the  direction  A  B,  and  the'second  In  the  c^w-wite 
direction  B  A  ;  they  will  approach  each  other  until  S« 
becomes  exactly  parallel  to  A  C,  when  they  will  coin- 
cide ;  after  this,  as  the  angle  S  a  A  becomes  greater  than 
60°,  they  will  separate,  and  gradually  pass  off  the  field, 
one  at  B.  and  the  other  at  A.    Hence  it  is  evident  that 


if  A  C  be  in  the  plane  of  the  meridian,  the  instant  of  the 
coincidence  of 
noon. 


1  |>lane  oi 


will  be 


of  it  in  a 


When  used  as  a  meridian  instrument,  the  dlpMdo- 
scope  must  be  fixed  so  that  one  of  the  reflecting  planes, 
A  C,  is  exactly  vertical,  and  also  in  the  meridian.  The 
latter  adjustment  may  be  made  by  any  of  the  means  which 
suffice  for  fixing  a  sun-dial,  or*  for  drawing  a  meridian 
line;  the  former,  by  suspending  a  line  plumb-line  a  few 
feet  before  the  transparent  glass,  and  moving  the  instru- 
ment slowly  about  the  edge  A  C  till  the  two  image*  of 
the  line  become  exactly  parallel  These  are  the  am  i  es- 
sential adjustments;  but  it  is  convenient  also  to  fix  the 
instrument  so  that  the  lines  of  intersection  of  the  three 
planes  may  be  parallel  to  the  axis  of  the  earth's  rotation, 
in  order  that  the  sun  s  greatest  altitude  a»«ove  the  pUaeof 
the  instrument  at  midsummer  may  be  equal  to  his  greatest 
depression  below  it  at  midwinter.  On  account  at*  the 
intense  light  of  the  sun,  the  eye  must  be  protected  by  a 
coloured  glass ;  and  the  field  of  view  may  be  magn  6ed 
by  a  small  telescope.  Three  observations  should  be 
made;  the  first,  of  the  instant  at  which  the  two  inures 
come  into  contact ;  the  second,  of  the  instant  at  which 
they  exactly  coincide ;  and  the  third,  of  the  instant  si 
which  they  separate.  The  instrument,  if  accuratelv 
made  and  fixed,  is  capable  of  giving  ' 
a  fraction  of  a  second. 

The  dipleidoscope  is  a  patent  insti 
perty  of  Mr.  Dent,  chronometer  maker,  of 
who  has  published  a  popular  dei 
pamphlet,  in  which  he  states  t 
suggested  by  Mr.  Bloxam,  but 

has  been  much  improved  and  simplified.  From  its  t« 
sise,  and  the  facility  of  the  observation, 
veniently  employed  for  the  regulation  of  time-keepers 
in  circumstances  under  which  recourse  cannot  be  had  to 
a  transit  instrument. 
Dl'STHENE.    One  of  the  varieties  of  Cyanrte 
DITHIO'NIC  ACID.     (Gr.  t«.  t%ricc.  and  W 
sulphur.)    Berselius  applies  this  term  to  the  hypasmi- 
phurie  acid;  and  he  calls  the  hypos  ulpburous  acid, 
dithionous.     The  term  implies  the  existence  of  (tea 
atoms  of  sulphur  in  each  of  these  acids. 

DOBEREl'NER'S  LAMP.  A  small  instrument  for 
obtaining  instantaneous  light.  In  which  a  jet  of  hydrogen 
gas  is  inflamed  by  coming  Into  contact  with  spongy 
platinum.  -  — 

DO'MITE.  A  white  mineral  found  in  the  Pay  de 
Dome,  in  Auvergne. 

DRU'MMOND'S  LIGHT.  The  name  given  to  the 
light  produced  by  directing  a  rtream  of  oxygen  gas  passing 
through  the  flame  of  alcohol  upon  a  small  ball  of  quirk 
lime  rhe  light  produced  by  burning  lime  in  this  man- 
ner Is  of  extreme  Intensity,  and  Mr.  Drum m and.  of  the 
Engineers,  while  engaged  In  the  trigonometrical  survey 
of  Ireland,  suggested  its  use  as  a  signal  for  the  observa- 
tion of  distant  stations.  For  this  purpose  the  ball  of 
lime,  about  a  quarter  of  an  inch  in  diameter,  was  pUced 
in  the  focus  of  a  parabolic  mirror,  the  axis  of  which  was 
directed  to  the  point  from  which  the  observation  was  to 
be  made ;  and  such  was  the  brilliancy  of  the  light  that 
it  was  sometimes  distinctly  seen,  even  in  haay 


at  a  distance  of  upwards  of  sixty  mile*,  when  araand 
burners  and  other  modes  of  illumination  previously  used 
were  altogether  ineffectual.    But  the  u*e  of  this 
Is  found  to  be  attended  with  some 
the  heliosUt  is  now  generally 
operations.    (See  Lieut.  Drur, 
Philosophical  Transactions  for  1826  ) 

DU'MASINE.  An  oily  liquid  obtained  among  other 
products,  by  distilling  acetate  of  lime:  its  formula  is 
C,0  Ha  O.  It  is  named  in  compliment  to  the  celebrated 
French  chemi>t.  Dumas. 

DYNACTINO'METER.  (Or.  Uaw.  power  s  — 
ri»,  a  sunbeam  ;  purftt.  measure.)  An  instrument  for 
measuring  the  intensity  of  the  photogenic  (liKht-pm. 
ducing )  rays,  and  computing  the  power  of  i  * 
it  is  described  by  Mr.  Claudet  in  the  Phth 
gazine  for  June,  ISA  I. 

DYNAM,  or  DYNAMICAL  UNIT.  For  the  i 
pose  of  measuring  or  comparing  the  moving  power  of 
machines,  or  the  useful  effect  procured  by  the 
of  animal  force  applied  in  different  wars,  ft  is  n< . 
to  adopt  some  standard,  or  unit  of  force,  and  for 
venience  of  explanation  it  is  desirable  the  unit  should 
be  designated  by  an  appropriate  name.  When  the  steam- 
engine  came  into  use,  the  work  accomplished  by  it  in  a 
given  time  was  naturally  compared  with  that  of  the 


DYNAMETER. 

moving  power  which  it  most  frequently  superseded: 
hence  the  term  Horse-power,  which  was  originally  used 
by  Watt  to  denote,  in  a  rough  way,  the  force  developed 
by  a  horse  of  average  strength  drawing  a  load  dunog 
twenty-four  hours  without  intermission.  Watt  subse- 
quently gave  a  definite  signification  to  the  term,  by  de- 
fining it  to  be  the  force  which  suffices  to  raise  a  weight 
or  32,000  lbs.  avoirdupoisc  to  the  height  of  one  foot  in 
one  second  of  time.  C.  Oupin,  in  bis  Geometric  dtt 
Arts  et  Mf  tiers  et  des  Beatu-Arts,  proposed  the  term 
1  iyn-ame  to  denote  the  unit  of  moving  force,  represented 
by  one  cubic  metre  of  distilled  water  at  its  maximum 
density  raised  to  the  height  of  one  metre  in  an  astrono- 
mical day.  Dr.  Whewell,  in  his  Mechanics  of  Engineer- 
ing ,  recommended  the  adoption  of  the  English  syunnyme, 
Dynam,  to  represent  the  effect  equivalent  to  a  weight  of 
one  pound  raised  to  the  height  of  one  foot  in  a  second. 
The  terms  efficiency,  and  duty,  are  frequently  applied  in 
a  similar  sense. 

D  YNA'METER.  in  Optics,  an  instrument  for  mea- 
suring the  magnifying  power  of  a  telescope.  The 
magnifying  power  Is  the  ratio  of  the  solar  focal  distance 
of  the  object  glass  to  the  focal  distance  of  the  eye- 
piece considered  as  a  single  lens  ;  and  this  ratio  being 
the  same  as  the  ratio  of  the  diameter  of  the  aperture 
of  the  telescope  to  the  diameter  of  its  image  or  disc 
formed  at  the  solar  focus,  and  seen  through  the  eye- 
piece,  the  object  of  the  instrument  is  to  measure  the 
exact  diameter  of  this  image,  which,  not  being  pro* 
jeeted  'on  any  solid  body,  can  only  be  measured  by 
optical  means.  lUmsden  proposed  for  this  purpose  the 
double  image  micrometer  (Micrometer,  in  Dict.),  an 
instrument  formed  by  dividing  the  eye  lens  of  a  positive 
eye-piece  into  two  equal  parts,  and  mounting  them  so 
tfiat  the  divided  edges  are  made,  by  means  of  a  fine 
screw-apparatus,  to  slide  along  each  other.  Each  semi- 
lens  thus  gives  a  separate  image,  and  the  distance  of 
the  two  centres,  measured  by  the  revolutions  of  the 
screw ,  when  the  borders  of  the  two  Images  are  brought 
exactly  into  contact,  gives  the  distance  of  the  centres  of 
the  images,  or  the  diameter  of  one  of  them.  The 


structior^of  this  diameter  has  been  improved^  by  Dol- 
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BAR  TRUMPET,  or  HEARING  TRUMPET.  An 
Instrument  for  aiding  defective  hearing.  The  ordinary 
ear  trumpet  consists  of  a  metal  tube,  usually  of  a  conical 
shape,  the  wide  end  being  turned  towards  the  speaker 
to  collect  the  waves  of  sound,  and  the  narrow  end  ter- 
minating in  a  small  tube,  and  bent  sideways  so  as  to 
enter  the  ear  of  the  deaf  person.    Various  other  in. 

i  besides  the  trumpet  are  used  for  the  same 
The  Auricle  is  a  small  scroll-shaped  instru- 
is  worn  in  the  ear,  the  expanded  mouth 
Ear-comets  are  applied  outside 
leir  place  by  a  slender  steel  spring, 
a  bent  tube  entering  the  ear  in  this  case,  as  in  that 
of  the  common  trumpet.  Flexible  tubes,  made  of  India 
rubber  covered  with  silk,  and  kept  open  by  a  spiral 
spring  of  wire,  terminating  st  one  end  m  s  tube,  which 
enters  the  ear,  and  in  s  cup  or  hollow  hemisphere  st 
the  other,  into  which  the  speaker  speaks,  are  found  to 
be  of  great  efficiency.  Sont/ers  are  large  bell-shaped 
instruments  of  metal,  which  are  placed  on  a  table,  and 
turned  towards  the  part  of  the  room  whence  the  sound 
proceeds,  and  the  sound  being  collected  at  the  bottom 
of  the  Instrument  is  conveyed  to  the  ear  by  a  flexible 
tube.  With  respect  to  acoustic  instruments  in  general, 
it  does  not  appear  that  mathematical  accuracy  of  figure 
is  of  much  importance.  Whatever  prevents  the  dis- 
i  of  the  undulating  air.  and  directs  it  upon  the 
will  partially  assist  hearing,  though,  of 
advantageous  that  as  much  as  possible  of 
which  enters  the  Instrument  should  be 
reflerted  forward  to  the  ear. 

ECDY'SIS.(Gr.s«Jsw»*.)  The  act  of  stripping.  The 
moulting  of  the  skin. 

EGK'RIA.  One  of  the  small  planets  between  Mars 
and  Jupiter.  It  was  discovered  at  Naples  on  the  2nd  of 
November,  1850,  by  Dr.  De  Gasparis  (who  had  pre- 
viously discovered  Hygeia  and  Parthennpe),  and  is  the 
13th  of  the  group  In  the  order  of  discovery.  See 
PiAjrer. 

EI'DOGRAPH.  (Gr.  ula:.  form;  I  describe) 

A  copying  instrument  invented  by  Professor  Wallace, 
of  Edinburgh,  by  which  copies  or  drawings  are  made, 
reduced,'  or  enlarged  in  any  proportion  within  certain 
limits.  It  answers  the  same  purposes  as  the  ordinary 
pentagraph,  but  is  more  convenient  and  accurate. 

The  geometrical  theory  of  this  ingenious  instrument 
is  contained  in  the  following  proposition  :  "  ir  two 
a  given  angle  turn  in  a  plane 
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about  a  fixed  point  at  their  Intersection  and  have  to 
each  other  s  constant  ratio,  and  the  moving  extremity 
of  one  of  them  trace  s  line  of  sny  kind,  the  extremity 
of  the  other  will  trace  a  similar  corresponding  line,  and 
these  two  lines  will  have  to  each  other  the  constant  ratio 
of  their  distances  from  the  centre  of  angular  motion." 
To  apply  this  property  mechanically  it  was  necessary 
to  conuect  two  material  points  moving  on  a  plane  (the 
tracer  and  the  pencil)  in  such  a  way  that  straight  lines 
drawn  from  them  to  a  fixed  centre  should  contain  a 
given  angle,  and  have  to  each  other  a  given  ratio.  It  is 
convenient  to  take  the  given  angle  equal  to  180°,  in 
which  case  the  two  moving  points  are  in  the  same 
straight  line  with  the  centre,  and  on  opposite  sides  or  it. 
The  instrument  is  represented  in  the  I 


A  beam,  C  C,  about  30  inches  In  length  (formed  of  a 
hollow  rectangular  prism  of  brass,  in  order  to  combine 
strength  with  lightness),  passes  horizontally  through  a 
socket  B  B.  attached  to  the  top  of  a  strong  steel  conical 
axis,  which  turns  in  a  tube  rising  perpendicularly  from 
the  centre  or  a  mass  or  metal,  A  A,  forming  the  base  of 
the  instrument,  and  heavy  enough  to  afford  a  steady 
support.  The  beam  thus  turns  freely  about  the  steel 
axis,  and  may  be  clamped  at  any  point.  Two  wheels, 
D,  E,  or  exactly  the  same  site,  are  attached  to  the  beam, 
at  its  extremities,  by  means  or  steel  axes  screwed  to 
the  wheels  and  entering  upright  sockets  fixed  to  the 
beam.  The  wheels  are  connected  by  a  metallic  hand, 
F  G,  part  or  which  (as  much  as  Is  applied  on  the  wheels 
in  making  about  hair  a  revolution)  is  formed  or  thin 
and  narrow  watch  spring ;  and  they  are  crossed  by  two 
arms,  H  I  and  L  K,  about  27  inches  in  length,  which 
slide  through  sockets  placed  under  the  centres  or  the 
wheels,  and  roust  be  placed  truly  parallel.  Both  the 
beam  and  the  arms  have  a  scale  of  equal 
on  them  for  the  purpose  of  adjustment. 

Suppose  the  beam  and  the  two  arms  respectively 
clamped  in  their  sockets  in  such  wise  that  the  beam  is 
divided  at  the  axis  A  in  any  given  ratio,  and  D  I  is  equal 
to  DA,  and  EK  to  E6;  then,  on  turning  the  beam 
about  its  axis,  the  two  arms  will  manifestly  retain  their 
parallelism,  and  the  three  points,  I,  b,  K,  will  be  always 
in  the  same  straight  line;  consequently,  in  virtue  of  tno 
geometrical  theorem  above  enunciated,  the  two  points, 
1  and  K,  will  have  similar  corresponding  motions,  and 
the  lines  traced  by  them  will  always  be  in  the  ratio  of 
D  I  to  E  K.  It  only  remains,  therefore,  to  attach  a 
tracing  point  at  I,  and  a  copying  point  (a  pencil)  at  K, 
In  order  to  complete  the  construction.  These  are 
placed  in  vertical  tubes,  and  carefully  adjusted  to  the 
centres  of  the  tubes.  The  tracer  is  guided  by  the  right 
hand  over  the  contour  of  the  figure  to  be  copied,  and 
the  pencil  accurately  follows  its  motions,  describing  a 
similar  but  reversed  figure  on  a  sheet  of 


under  It.  The 


■sen  figure 
pencil  is 


placed 
small 


down  a 

weight,  and  is  raised  from  the  paper,  when  required,  by 
means  of  a  rectangular  lever,  one  end  of  which  is  con  • 
nected  with  the  pencil-carrier,  and  the  other  moved  by 
a  string  which  passes  over  a  pulley,  and  is  held  by  the 
operator  in  his  left  hand.  In  order  to  facilitate  this 
motion  the  pencil  is  kept  steadily  in  its  place,  and  at 
the  same  time  prevented  from  pressing  against  the  tube, 
by  small  i  i  l<  t  ton  -wheels  fixed  in  the  tube.  The  motion 
is  extremely  free,  and  with  a  little  practice  the  outlines 
or  even  the  most  complicated  figures,  anatomical  draw- 
ings for  example,  are  copied  with  great  facility  and 
perfect  precision. 

By  combining  two  instruments  adjusted  to  make 
reduced  copies  the  reduction  may  be  carried  by  a  singlo 
operation  to  a  much  greater  extent  than  could  be  done 
by  one  instrument.  For  obvious  reasons,  the  power  of 
enlarging  a  figure  is  more  limited.  Professor  Wallace, 
likewise,  proposed  a  form  of  the  instrument,  by  which 
a  copy  of  any  subject  is  produced  so  reversed  as  to 
have  the  appearance  of  the  image  of  the  subject  as  seen 
reflected  from  a  plane  mirror     The  Eidograph  was 
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invented  about  1821,  and  was  tint  described  la  the 

Transactions  of  the  Royal  Society  of  Edinburgh,  vol. 
x  ;  It  U  also  described  in  Wallace'!  Geometrical 
Theorems  and  Analytical  Formula?,  1839. 

ELAIO'MKTER.  (Gr.  iXeum,  oil,  and  t**u$,,  mea- 
tnre.)  An  instrument  for  detecting  the  adulteration  of 
olive  oil. 

ELAO'PTENE.  (Gr.  iasum.  oil,  and  T-mpu,  I  fly.) 
he  liauid  portion  of  the  volatile  oils,  when  separated 
*n  the  concrete,  or  crystalllsable  portion,  which  had 


froni 

been  called  Stearoptme. 

ELE  CTRIC  COLUMN.  An  electric  instrument  In- 
by  Dcduc,  consisting  of  numerous  alternating 
of  silver  leaf,  line  leaf,  and  paper.    See  Et.ac- 
TairiTY,  in  Dict. 

ELE'CTROMAGNE'TIC  CLOCK.  Thediseovery 
of  the  mutual  relations  of  electricity  and  magnetism  by 
Oersted  in  1819,  necessarily  led  to  the  construction  of 
the  electro-magnet ,  and  amongst  its  numerous  applica- 
tions, that  to  timekeepers  was  perhaps  one  of  the  must 
obvious.  By  referring  to  the  description  which  we  have 
elsewhere  given  of  the  electro-magnet,  it  will  be  seen, 
that  a  bar  of  iron  of  any  required  form  may  have  any 
amount  of  magnetism  conferred  upon  it  by  proper  ad- 
justments of  an  electric  current ;  and  inasmuch  as  the 
magnetic  power  ceases  the  moment  that  the  electric 
current  is  discontinued,  so  we  are  enabled  to  render  an 
Iron  bar,  or  horse-shoe,  a  strong  magnet  at  one  moment, 
and  at  the  next  to  withdraw  all  such  force.  It  will  be 
further  obvious,  that  these  magnets  may  be  made  and 
unmade  at  any  distance,  by  an  adequate  extent  of  metal 
wire ;  so  that  at  one  and  the  same  moment  a  magnet 
mar  be  made  and  unmade  at  London  and  at  Liverpool, 
ana  simultaneously,  if  we  please,  with  the  vibrations  of 
the  magnetic  needle  which  .announce  the  signals  of  the 
electric  telegraph.  And,  of  course,  the  magnet  may 
be  made  alternately  to  lift  and  drop  a  weight,  or  to  bend 
and  release  a  spring,  or  to  raise  and  depress  a  lever. 
Bearing  these  matters  In  mind,  the  principle  of  electric 
clocks  will  be  intelligible,  without  entering  into  miuute 
details  respecting  their  varied  mechanism. 

There  are  several  ways  in  which  electro-magnetism 
has  been  applied  to  these  purposes ;  one  of  the  first 
consisted  in  fixing  upon  the  arbor  or  axis  of  the  seconds 
wheel  of  a  clock  a  wheel  or  disc  of  metal,  the  circum- 
ference or  edge  of  which  was  divided  into  sixty  alter, 
nating  divisions  of  metal  and  of  ivory  or  wood,  the  metal 
being  a  conductor,  and  the  ivory  or  wood  a  noncon- 
ductor of  electricity.  A  small  platinum  peg.  or  point, 
was  kept  in  contact  with  this  divided  edge,  so  as,  by  the 
revolution  of  the  wheel,  to  be  alternately  in  contact 
with  the  conducting  and  nonconducting  surfaces,  and  so 
connected  with  a  voltaic  series,  as  alternately  to  admit 
and  resist  the  passage  of  an  electric  current.  In  this 
way,  supposing  the  clock  In  question  to  be  keeping  ac- 
curate time,  one  or  more  electro-magnets  placed  any 
where  In  the  circuit  of  the  conducting  wire  would  be 
made  and  unmade  at  each  succeeding  second.  Now  it 
Is  easy  so  to  connect  an  electro-magnet  with  a  lever, 
as  to  give  motion  to  a  wheel  and  axle,  and  to  cause  it 
to  revolve  so  as  to  indicate  seconds,  and  when  in  com. 
municatiau  with  a  proper  train  of  wheels,  to  move 
the  minute  and  hour  hands  of  a  clock ;  and  this  se- 
condary, or  electro-magnetic  clod,  would  of  course  be 
regulsted  In  Its  movements  by  the  alternating  electric 
current  derived  in  the  way  we  have  mentioned,  from  the 
original  timekeeper.  Every  clock,  therefore,  upon  the 
circuit,  would  show  the  same  time  as  that  shown  by  the 
regulator  ;  and  in  this  way,  one  good  regulator  may  be 
made  to  preside  as  it  were  over  any  number  of  electro- 
magnetic movements,  each  of  which  will  indicate  the 
same  time. 

Another  form  of  the  electro-magnetic  clock  is  that  in 
which  the  pendulum  is  itself  kept  in  action  by  electro- 
magnetism,  and  through  it  the  other  movements  of  the 
clock  are  su<taincd  ;  and  this  is  effected  either  directly, 
as  in  Bain's  clock,  or  Indirectly,  as  in  Shepherd's  clock. 
In  Bain's  clock,  the  pendulum,  at  each  vibration,  moves 
a  light  slide  br  which  the  electric  current  Is  alternately 
completed  and  broken,  and  by  which  magnetism  is  al- 
ternately conferred  upon,  and  abstracted  from  a  coll  en- 
closed in  a  heavy  hollow  brass  case  or  tube,  which  con- 
stitutes as  it  were  the  bob  of  the  pendulum,  and  on 
either  side  of  which  are  the  poles  of  two  common,  or 
permanent  bar  magnets,  which  alternately  attract  and 
repel  the  coll  of  the  bob,  as  it  is  magnetised  and  demag- 
netised by  the  alternate  presence  and  absence  of  the 
electric  current.  These  clocks  have  been  kept  In  mo- 
tion by  electric  currents  derived  from  a  tine  plate 
buried  In  damp  earth,  and  so  far,  therefore,  indepen- 
dent of  the  n«ual  forms  of  voltaic  battery,  in  which  the 
electricity  is  derived  from  the  action  of  dilute 
acid  upon  sine. 

The  most  recent  form  of  electric  clock  is  that  In- 
vented and  patented  by  Mr.  Shepherd;  the  large  clock 
at  the  Great  Rxhibition  of  1861,  in  Hyde  Park,  was  of 
iSl1  and  U  ■PP6*"  to  pMIMl  several  ad- 
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vantages.   In  this  clock,  clectro-magnetUnj  b  the  sow 

moving  power,  its  force  being  employed,  not  only  le 
give  impulse  to  the  pendulum  and  to  propel  the  orev 
nary  movement  of  the  clock,  but  also  to  perform  the 
striking  of  the  hour,  no  auxiliary  weight*  or  sprir.gt 
being  employed.  The  pendulum  is  so  arranged  as  to 
make  and  break  the  electric  circuit,  and  make  and  ua- 
make  a  horseshoe  magnet^at  each  vihralion.  F-acb tipa 

ain^evers  ;  one  of  these  is  concerned  in  rj  s  o; 

>  be  held  up  by  a  latch 


lifts  certain  levers ; 
a  weighted  lever,  and  earning 
or  detent ;  the  magnet  Is  then  i 
the  pendulum  breaking  the  circuit,  and  its  ; 
released,  when  the  pendulum  lifts  the  Latch  and  ; 
the  weighted  lever  to  fall,  which,  in  falling,  strike*  the 
pendulum,  so  as  to  give  it  a  certain  adequate  Impulse ; 
then  the  circuit  is  agala  completed,  the  armature  at- 
tracted, the  levers  moved,  the  weight  raised  and  lieUi  tn 
the  detent ;  another  vibration  breal  a  the  circuit  sod 
then  releases  the  armature ;  the  pendulum  then  raises 
the  detent,  the  weight  falls,  and  in  tailing  it*  arm  strikes 
the  pendulum  and  gives  it  its  impulse,  and  so  on. 

But  the  pendulum  at  each  vibration  not  only  makes 
and  break*  the  electric  circuit  which  maintains  its  own 
action,  but  also,  and  simultaneously,  that  of  another 
battery,  of  which  the  duty  1*  to  make  and  unmake  tk* 
electro-magnets  belonging  exclusively  to  the  clock  or 
which  are  upon  this  circuit.    These  eJectriw 

..  bar  magnets  so  as  alternately  to  attract  *rd 
1  their  opposed  poles,  and  which  carry  upon  their 
axes  the  pallets,  by  the  alternating  motion  of  which  t» 
the  right  and  left,  the  ratchet-wheel  is  propelled  osv- 
wards  at  the  rate  of  a  tooth  each  second ;  and  the 
this  ratchet-wheel  carries 
other  wheels  of  the  clock. 

The  circuit  of  the  battery  connected  with  the  stri 
part  of  the  clock,  is  only  completed  once  in  each  h 
and  is  connected  with  an  electro-magnet  so  arrargt 
by  means  of  a  proper  lever  to  pull  the  ratchet -w  her 
t ached  to  the  notched  striking-wheel  one  tooth  for* 
every  two  seconds,  and  each  tooth  is  accompanied  by  a 
blow  on  an  electro-magnetic  bell.  The  number  of  blows 
depends  upon  the  notched  wheel,  the  spaces  in  the  cir- 
cumference of  which  are  adapted  to  the  number  to ' 
struck;  and  when  this  Is  complete,  a  lever  falls 


1  a* 

at- 
ari 


notch,  and  in  so  doing  cuts  off  the  electric  current,  which 
is  not  re-established  through  the  striking  eJectro- mag- 
net, till  the  completion  of  the  next  hour,  when  a  pea 


upon  the  hour-wheel  pushes  the  striking  lever 
so  as  to  cause  it  to  be  depressed  by  a  similar  peg  on  th* 
minute  wheel. 

Electro-magnetic  clocks  are  peculiarly  fitted  for  all 
large  establishments  where  many  dials,  each  indicating 
the  same  time,  are  required:  the  pendulum  by  wbvc* 
the  whole  series  is  controlled  is  placed  tn  some  sate  and 
quiet  place,  and  the  only  requisite  precaution  for  main- 
taining them  in  order  consists  in  careful  attention  to  the 
conditions  and  functions  of  the  voltaic  apparatus,  or 
source  of  the  electric  current.  Smee's  batteries,  as  they 
are  called,  consisting  of  amalgamated  plates  of  tine  a 
proper  connexion  with  plate*  of  platinum,  or  pUtmi***i 
silver,  and  immersed  in  dilute  sulphuric  acid,  or  in  sand 
moistened  with  that  acid,  are  generally  used  ;  the  num- 

the  extent^U'ire  which^hc™^ 
quired  to  traverse,  and  care  being  takrn  that 
cal  action  of  the  acid  upon  the  plates  is  as 
feeble  as  is  consistent  with  the  object  in  Tit 
clocks  also  promise  to  become  importantly  useful 
lines  of  railway,  and  for  a  variety  of  other  purposes, 
more  especially  when  some  few  difficulties  attending 
their  management  and  maintenance  are  overcome. 

ELECTRIC  TELEGRAPH.  Set  Tu.sc  asm. 
El  iterate. 

ELECTRICAL  EEL.   See  C.YWwoTti.  in  Dtcr. 

EI.ECTRO'LYSIS,  or  ELECTRO-CHEMICAL 
DECOMPOSITION.  (Gr.  i/i*re»  and  X**.,  1  **•- 
solve.)  The  separation  of  the  elements  of  a  compound 
by  the  transmission  of  electricity. 

ELE'CTRO-BIO'LOGY.  (Gr.  sassr****  ;  fim.  *fet 
and  asrsr.  description.)  A  term  that  has  recently  t«*s 
applied  to  certain  mental  phenomena  produced  by 
varum,  applications  of  Mesmerism  to  th*  human  body. 

ELE'CT ROMETA'LLl.RGY.  The  electro-chemi- 
cal precipitation  of  the  metals,  as  applied  to  various 
purposes  In  the  arts. 

ELECTRO  MO' TOR,  or  ELECTROMOTIVE 
FOHCE.  Terms  applied  to  the  development  of  elec- 
tricity in  Voltaic  arrangements. 

ELE'CTRONE'GATlVES.  Those  substances  which 
in  electro-chemical  decompositions  make  their  appear- 
and at  the  anode  or  electropositive  pole.  The  term  ha* 
reference  to  the  mutual  attraction  ot  ttodies  dissimilarly 
i  electrical,  and  hence  those  which  appeared  to  be  at- 
tracted by  the  positive  pole  in  the  Voltaic  circuit 
presumed  to  bare  an  inherent  Ek 
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medal,  or 
See  Vol- 


ELECTROPOSITIVES. 

ELE'CTROPO'SITIVK&  Bodies 
xochemlcal  decompositions  at  the 
tegative  pole. 

ELE'CTROTYPE.   An  Impression  of  a 
3A*-relief,  obtained  by  electric  prec 
rsTYra,  in  Dict. 

ELE'CTROVI'TAL  CURRENTS.  Two  electric 
:ur  rents  are  supposed  by  tome  physiologists  to  move  in 
he  nerves  of  animals :  the  one  external  and  cutaneous, 
noving  from  the  extremities)  to  the  cerebrospinal  axis ; 
.he  other  Internal,  and  proceeding  from  that  axis. 

ELLIPTIC  FUNCTIONS.  In  the  higher  mathe- 
natics  the  term  Elliptic  Function  is  used  to  designate 

/•  Pd  * 

my  integral  comprised  In  the  formula  J  — In 

which  P  Is  a  rational  function  of  x,  and  R  is  a  radical 
>f  the  form  \/(«+/9  *+r  «"+•  **) I  ss,  fi,  y,  i.  t, 
>eing  constant  quantities.  Such  integrals  are  called 
elliptic  functions  because  they  either  contain,  or  are 
rlosely  connected  with  expressions  for  the  arc  of  an 
•II ipse.  The  principal  works  on  the  subject  are  the 
'olio wing:  Exercises  de  Caleul  Integral,  3  vols.  4to. 
I  HI  l  ;  and  Theorie  des  Functions  Elliptiques,  3'vols.  4to. 
1*25— 1828,  by  Lcgendre:  (Euvres  de  N  H.  Abel, 
1  vols,  4to.  1H39 ;  and  Jacobi's  Fundmnenta  Suva 
Theori*  Functionum  Ellipticarum,  4 to.  1829. 
ELLIPTIC  POLARIZATION.  See  Polakization 

>F  LlOHT. 

ELVAN  COURSES.  In  Mining,  the  term  Etvan  Is 
ipplied  by  the  Cornish  miners  to  the  porphyrltic  and 
ither  veins  and  masses  which  occasionally  traverse 
rranite  and  clayslate,  deranging  the  direction  of  the 
netallic  veins. 

ENCKE  S  COMET.   See  Comet,  In  Dict. 

ENDE'LLIONITE.  The  triple  sulphuret  of  anti- 
nony,  lead  and  copper  found  in  the  mine  Huel  Boys,  in 
he  parish  of  Endellion,  Cornwall. 

ENDLESS  SCREW.  A  piece  of  mechanism  formed 
>>  combining  the  screw  with  a  cog-wbeel,  or  by  making 
i  screw  act  on  the  thteuds  of  a  female  screw  sunk  in 
the  edge  of  the  wheel.  The  axis  of  the  serf  w  may  be 
?ither  in  the  plane  of  the  wheel,  or  at  right  angles  to 
it ;  in  the  latter  rase  it  Is  called  the  American  endless 
screw.  In  its  mechanical  principle  the  endless  screw 
Is?  a  combination  of  the  inclined  plane  and  the  lever. 

ENOOSMO  .METER.  (Gr.  i.hrum;,  and  suresv, 
measure.)  In  Physiology,  an  instrument  invented  by  M. 
Dutrochet,  to  measure  or  demonstrate  the  rapidity  with 
a-hich  one  or  other  of  two  mixing  fluids,  of  different  den- 
ities.w  ill  pass  into  each  other:  and  by  whichthe  less  dense 
Juids  are  shown  to  pass  with  greater  rapidity  into  the 
more  dense  fluids,  than  vice  versa ;  in  other  words,  that 
4  endosmosis  "  is  more  rapid  than  "  exosmosis."  A 
umple  form  of  the  instrument  is  a  graduated  tube,  ex- 
panded into  a  bell  at  one  end,  over  which  a  portion  of 
aembrane  may  be  tied.  If  the  bell  be  filled  with  a  fluid 
>f  much  density,  such  as  a  strong  solution  of  salt,  and 
■>e  Immersed  in  one  of  less  density,  as  water,  the  water 
will  endosmose,  or  pass  into  the  solution  more  rapidly 
:han  the  solution  will  exosmose  or  pass  out.  But  it'  the 
■rater  were  put  into  the  bell  and  the  saline  solution 
mtside,  the  directions  of  the  currents  would  be  reversed. 
In  both  cases,  however,  the  current*  would  continue 
intil  the  two  fluids  were  equally  mixed  on  both  sides  of 
he  membrane. 

ENTHELMI'NTHA.   See  Imtmtwalu,  In  Dict. 

ENTO'MOLINB.  (Or.  t.r^«,  insects,  and  >..,►. 
bread.)  A  chemical  principle  called  also  Chitine,  found 
a  the  elytra  and  wings  of  insects. 

E'NTROCHITE.    (Gr.  u.  in  ;  a  wheel).  A 

<enus  of  fossils  constituted  of  the  petrified  arms  of  the 
tea  starfish. 

EPENCEPHA'LIC  ARCH.  (Gr.  i«,  upon  or  near; 
,.  ,  the  brain.)   The  bony  arch  which  encom- 

passes and  protects  the  epencephalon :  it  is  composed 
>f  the  basloccipital,  exoccipitals  and  supcroccipitals, 
iiid,  in  general  anatomy,  forms  the  neural  arch  of  the 
occipital  vertebra. 

EPENCE  PHALON.  (See  above.)  In  Anatomy, 
lite  hindmost  of  the  four  primary  divisions  or  segments 
of  the  brain,  Including  the  medulla  oblongata,  pons  va- 
rolii, cerebellum,  and  fourth  ventricle. 

EPIDPDYMIS.  (Gr  t*i.  upon;  iAvu*.  turns,  nr  the 
•estictes.)  In  Anatomy,  a  body  formed  by  convolutions 
if  the  commencement  of  the  sperm-duct  or  vas  deferens, 
ying  upon  the  testicle,  and  more  or  tcsscl-tsely  attached 
to  that  gland.  In  authropotomy  the  epididymis  is  di- 
vided into  a  caput  minor,  corpus  and  caput  major. 

EP1MF/KAL.   (Gr.  twi.  upon;  a  l>mb.)  In 

Zoology,  the  part  of  the  segment  ol  an  articulate  ani- 
mal which  is  above  the  joint  of  the  limb. 

which  covers  the  nipple.  The  term  is  now  confined  to 
.he  innermost  layer  ol  the  internal  cavities  and  canals  of 
he  body,  which  is  analogous  to  tbecuticte  of  the  outer 
mrface.   The  epithclia  of  the  mucous  membranes  con- 

13« 


EUDIALITE. 

of  the  secreting  cells  of  those  surfaces,  and  are 
»r  ,,  tesselated.,,-cyllndrold,"  or  "ciliated."  The 
testelated,  or  "  pavement  epithelium,  "  is  composed  of 
flat,  roundish,  or  polygonal  cells,  arranged  in  one  or 
more  layers,  and  Is  spread  over  the  mouth,  pharynx, 
and  resophagus,  the  conjunctiva,  and  the  vagina  ;  it  ia 
the  kind  of  epithelium  which  most  nearly  resembles  the 
external  cuticle.  A  tesselated  epithelium  also  linea 
most  of  the  serous  and  synovial  membranes,  the  vascular 
system,  and  the  secerning  tubuli  and  ducts  of  many 
glands.  The  cylindroid  epithelium  is  composed  of  close- 
set  cells  of  a  conical  or  cylindrical  form,  and  extends 
from  the  cardiac  end  of  the  stomach  along  the  Intestinal 
tract  to  the  anus,  and  lines  the  principal  gland-ducts 
which  open  upon  this  surface.  It  lines  the  ureters  and 
urinary  bladder,  and  the  sperm-ducts 

The  cells  of  the  ciliated  epithelium  support  at  their 
Tree  extremities  fine  pliant  hair-like  appendages  called 
cilia,  which  are  in  constant  and  rapid  vibration  :  this 
kind  of  epithelium  lines  the  whole  respiratory  tract,  the 
interior  of  the  cerebral  ventricles,  the  uterus  and  ovi- 
duct*, and  the  Malpiirhian  capsules  of  the  kidnevs  of 
the  Batrachia.  * 

EPIZOO'TIC  DISEASES.  (Gr.  fesm,  upon,  and  gauss 
an  ammol).  When  diseases  prevail  among  inferior  ani- 
mals, they  are  said  to  be  Epizootic,  corresponding  to  £*s- 
demies  among  men. 

EQUA'TION,  PERSONAL.  The  term  Personal 
Equation  has  of  late  been  introduced  into  Astronomy 
to  denote  the  interval  of  time  by  which  an  observer,  on 
the  average  of  a  number  of  observations,  notes  a  phe- 
nomenon before  or  after  the  instant  assumed  to  be  that 
of  its  actual  occurrence.  If  it  were  possible  to  deter, 
mine  the  true  Instant  of  the  occurrence  of  anv  nheno- 


of  any  pheno- 
menon with  absolute  certainty,  the  personal  equation 
of  an  observer  would  be  the  amount  of  error  he  is  in 
the  habit  of  making,  or  the  probable  error  of  a  single 
observation  made  by  him ;  but  as  the  true  instant  of 
I  the  occurrence  can  only  be  assumed  by  taking  the  mean 
of  a  number  of  observations,  the  term  has  only  a  rela- 
tive signification.  For  instance,  if,  on  comparing  a 
I  number  of  observations  of  the  same  phenomenon  by 
A  and  B,  it  be  found  that  A  notes  the  phenomenon, 
on  the  average,  half  a  second  sooner  than  B,  then  half 
i  a  second  is  the  difference  of  their  personal  equations  $ 
i  but  this  does  not  enable  us  to  form  any  judgment  with 
respect  to  the  amount  of  error  due  to  either,  and  it  ia 
only  by  a  further,  comparison  of  observations  made  by 
A  ana  B  with  those  of  other  observers,  that  we  are 
enabled  to  assume  that  the  true  instant  at  which  the 
event  occurred  lies  between  the  times  noted  by  them 
respectively,  or  before  or  after  both.  If,  however,  it  be 
assumed  that  either  A  or  B  observes  correctly,  then  the 
personal  equation  of  the  other  is  half  a  second. 

Generally  sreaking,  the  personal  equation  of  an  ob- 
server is  a  minute  quantity,  seldom  exceeding  a  few 
tenths  of  a  second,  but  it  is  sometirars  found  even  in 
the  case  of  experienced  observers  to  amount  to,  or  even 
exceed,  a  whole  second.  It  is  found  to  vary  with  the 
age  of  the  observer,  and  may  possibly  at  all  times  de- 
pend in  some  measure  on  the  state  of  his  health.  The 
subject  is  treated  at  length  in  a  Memoir  on  the  Diff  '  r- 
ence  of  Longitude  of  Greenwich  and  Brussels,  by  Prof. 
Quctelrt  and  Mr. Sheepshanks,  blimaircs  de  f  Aeadrmie 
Royule  de  BruxeUes,  torn.  xvi.  See  also  Introductions 
to  the  volumes  of  the  <>rcenwich  Observations. 

ERY'THRINE.  (Gr.  un4^,  red.)  One  of  a  series 
of  substances  obtained  from  the  RocceUa  tinetoria,  a 
lichen  which  furnishes  the  blue  dve  stuff  called  litmus. 

ERYTHROPHY'LLINE.  (Or.  *f«,0c*,  red,  and 
fvXX*,,  a  leaf.)  ^The^rd  colouring  ^matter  f 


ESMA'RKITE.    A  species  of 
licate  oi  lime,  discovered  by  Esmark  at 

ESCClD.f:.  (Lat.  e*o\,  the  pike.)  The  Pike  tribe,  a 
family  of  Mulacopterygious,  or  soft-spined  fishes,  having 
the  ventral  fins  placed  under  the  abdomen,  and  in- 
cluding most  of  the  voracious  fresh-water  fishes,  as 
well  as  several  marine  species. 

ES'SONITE.  A  mineralogical  rynonym  of  the  Cin- 
namon Stone  of  Ceylou :  it  is  a  silicate  of  lime,  alumina, 
and  oxide  of  iron. 

ETHIO-N1C  ACID.  {Gr.mBr,^  and  sulphur.) 
An  acid  formed  by  tne  action  r' 
sulphuric  acid  on  alcohol. 

EUCHRO'NIC  ACID.  (Gr  tvXf*H.  of  a  fine  colour.) 
An  acid  formed  by  the  action  of  heat  on  the  mellitate  of 
nia. 


EUCHYSl'DERITE.  (Gr.  tomelt  easily;  n. 

r<« .  iron.)  A  silicate  of  lime,  magnesia,  and  protoxide 
f  iron.    A  species  of  pyroxene. 
EUDE'MONISM.    (Gr.  .„.W.,.«.  happiness.)  A 
term  applied  by  some  German  philosophers  to  a  system 
of  moral  philosophy  which  makes  morality  to  depend  on 
|  the  production  of  happiness. 

EU'Dl'ALITE.  (Gr.s*,e«si7y,and  i,mXo»,  I  dissolve j 
4  S  3 


EUGENIA. 


from  the  facility  with  which  it  Is  gelatinised  by  the 
action  of  hydrochloric  acid.)  A  mineral  from  Green- 
red  colour,  and  in  tl<  decaedral  crystals: 

the  oxide* 


by  Michel! 


land,  of 

ft  contains  silica,  zirconia,  lime, 
of  iron  and  manganese 

EUGENIA.   A  genus  of  plants  (0 
In  honour  of  Prinre  Eugene  of  Savoy  an 
of  Botany.    It  embrace*  the  Eugenia  caryophyllata,  or 
Clove  Tree,  and  the  E.  Jambos,  or  Malabar  plum,  the 

fiTv£".J  ?,f  whidl  ha*  ,he  w,our  ofth«  ro*e- 

t  U  f •  t  M  N  K.    A  crystaUine  substance  extracted  by 

alcohol  from  clores. 

EUKAI'RITE.  (Gr.  tuMtupt, seasonable.)  A  native 

■eleniuret  of  silver  and  copper  from  Sweden. 

a  .  *  7} N  E •  ( r,r  ea*tly<  and  **w,  /  dissolve.) 
A  mineral  found  at  Freiberg,  composed  of  silica,  oxide 
of  bismuth,  and  alumina. 

El  NO' MIA.  One  of  the  small  planets  belonging  to 
the  group  between  M,4rg  and  Jupiter.    It  was  discovered 

i  i  r,aiV'ir\i  at  Maples  on  the  29th  of  July,  1851, 
and  It  the  filteenth  in  order  of  discovery.  At  Its  dis- 
cover) it  appeared  like  a  star  of  the  ninth  magnitude, 
hour  set*  of  elements  of  the  orbit  hare  been  computed, 
but  th.  y  exhibit  greater  differences  than  usual,  the  ex- 
treme value*  of  the  mean  daily  motion  being  *%4"  and 
MS".  ( MontMy  Sotices  ojthe  R,yal  Astronomical  Society, 
vol.  xi.  No  <j.)   .Sir  Planet 

EI  PATO  KIL  M.    ( I- upator  being  the 
Its  rirt ueS. )    The  herb  Agrimony,  in 
Holland  as  an  alteratlTe. 

elpi/psia.  (Or.  ,„,«.,//.  mAmmmtmmmm 

Uood  digestion. 

EU  PHOTIDE.  (Or.  tv  and  light  )  A  rock 
consisting  of  felspar  and  diallage.  It  is  the  eabbro  of 
the  Italian  artut*. 

EUPHRASIA.  (Corrupted  from  Euphrosyne •;  from 
%u?fm,  merry,  because  it  exhilarates.)  The  name  of  a 
genus  of  plants :  It  includes  the  E.  officinalis  or  Eye. 
bright,  much  esteemed  as  a  popular  remedy  for  diseases 
of  the  eyes :  it  is  also  an  ingredient  in  British  herb 
tobacco. 

EUPY'RION.  (Gr.  s*.  «uf7y,and 
applied  to  several  contrivance*  for 


to 


fire).   A  term 


RURITE  or  WHITE  STONE.  (Or.  M 
A  fine-grained  granite,  in  which  felspar  predominates. 

EUXA'N THINE.  (Gr.  sv.  and  {«,&•,.  yellow.)  A 
substance  obtained  from  India  under  the  name  of  Pur- 
ree, or  Indian  yellow.  It  is  supposed 
from  the  bile  of  the  camel,  or  of  the  elep 


be  derived 

: 


small  pale  yellow  crystals 

EU'XENITE.    (Gr.  welcome.)    A  mineral 

containing  columbium,  yttria,  and  uranium,  found  at 
Arendal  in  Norway. 

EVERLASTING  FLOWERS.  Certain  flowers, 
whose  hard  tissue  and  deficient  moisture  renders  them 
little  liable  to  change,  and  enables  them  to  retain  their 
colour  fi»r  several  months  after  having  been  gathered. 

EVIDENCE,  LAW  OF.  An  Important  enactment 
was  passed  In  the  14  and  16  Vict.  chap.  99,  by  virtue 
or  which  parties  to  suiU.  actions,  or  other  proceedings 
In  any  court  of  justice  are  admitted  witnesses.  It  pro- 
vides that  on  the  trial  of  any  issue  joined,  or  of  any 
matter  or  question,  or  on  any  inquiry  arising  In  any 
•uit,  action,  or  other  proceeding  in  any  court  of  justice, 
or  before  any  person  having  by  law,  or  the  consent  of 
parties,  authority  to  hear,  receive, and  examine  evidence, 
the  parties  thereto,  and  the  persons  in  whose  behalf  any 
such  suit,  action,  or  other  proceeding  may  be  brought 
or  defended,  shall  be  competent  and  compellable  to  give 
evidence  either  viva  voce  or  by  deposition,  according 
to  the  practice  of  the  court,  on  behalf  of  either  or  any 
of  the  parties  to  the  suit,  action,  or  other  proceeding. 
By  this  clause.  In  addition  to  the  parties  oflVriug  them- 
selves to  give  evidence  in  their  own  behalf,  their  op- 

Sonents  can  compel  them  to  give  evidence  in  the  cause. 
.'  'tiling  in  the  act  is  to  compel  persons  charged  with 
criminal  offences  to  give  evidence,  nor  is  the  act  to 
apply  to  proceedings  in  consequence  of  adultery.  Fur- 
ther, the  new  law  authorises  the  common  law  courts 
to  compel  an  inspection  of  documents  whenever  equity 
would  grant  a  discovery.  Foreign  and  colonial  arts, 
judgments,  Ac,  are  to  be  received  in  evidence,  without 
proof  of  the  seal  or  signature ;  so.  also,  are  apothecaries' 
certificates.  Documents  are  to  be  admitted  in  England 
or  Ireland  from  either  place,  and  the  colonies,  without 
proof  of  seal.  Persons  forging  the  seal  or  signature  to 
be  guilty  or  felony,  and  punished  accordingly.  This 
act.  which  extends  to  all  parts  of  the  united  kingdom 
except  Scotland,  came  into  force  on  Uie  1st  of  November, 
IHj . 

EXA'NGIA.  (Gr.  i|,  and  ayyut,  a  vessel.)   A  term 
applied  by  some  medical  writers  to  diseases  in  which 
urge  blood  vessels  are  broken  or  perforated,  or  en- 
argod.  without  any  external  opcntDg :  it  includes  aneu- 
rism varix  and  cyanea. 
*XA'NTHALOSE.  (Gr.  s|«.0u,,  to  effloresce.)  A 


the 
sur- 


name given  by  Beudant  to  native  sulphate  of  awis, 
occurring  as  an  efflorescence  on  certain  laraa,  smst  else- 
where. 

BXAN'THBSIS.  (Gr.  i£»w&«,  to  effloresce.)  An  ef- 
florescent  eruption  on  the  skin. 

EXCE'NTRIC.  In  machinery,  a  wheel  in  which  tk* 
axis  is  removed  from  the  centre  of  the 
which  the  periphery  is  not 
used  for  converting  circular 
rectilinear,  or  intermitting 
driven  by  bands  or  straps. 

EXCPTANTS.  (Lac)   Medicine*  which  excite  tfc< 
actions  of  the  system :  they  are  either  g. 
alcoholic  liquors,  Ac,  or  local,  such  as  diuretics, 
phoretics,  Ac. 

EXC1TO-MOTORY  ACTS.  'In  Physiology 
term  has  recently  been  applied  to  the  first  class  of 
vous  actions  defined  by  Hartley  as  M  those  sensory 
vibrations  which  are  excited  In  the  external  organs  s:-i 
ascend  towards  the  brain,  when  they  arrive  in  thev 
ascent,  at  the  origins  of  motory  nerves,  as  they  art* 
from  the  same  common  trunk,  plexus,  or  ganglion,  wwfe 
the  sensory  ones  affected,  detain  a  part  of  themselves  « 
each  of  those  origins  down  the  motory  nerves  ;  wh»ci 
part  by  agitating  the  small  particles  of  the  musre  ar 
fibres  excites  them  to  contraction  "  (On  Mam.  Lp.^ 
"  The  actions  of  sneezing,  swallowing,  coughing  h»c- 
coughing.  vomiting,  and  expelling  the  foxes  an 
with  others  of  a  like  nature,  are  to  be  deduced  ft 
first  and  fourth  classes  of  motory  vibrations  |  1. 1 
from  those  vibrations  which  first  ascend  up  the 
nerves,  and  then  are  detached  down  the  motory 
which  communicate  by  some  common  trunk,  plexus  ct 
ganglion;  or  else  from  those  vibrations  that  run 
the  surfaces  of  uniform  membranes,  and  so  affect  all  the 
muscles  which  lie  contiguous  to  any  part  of  the  sneta- 
branes  "  (76.  p.  97).  "The  yawning*  and  stretching 
of  persons  disposed  to  sleep,  the  cunvulsive  resptratt  - 
of  those  that  are  just  fallen  asleep,  and  the  coovui*  >> 
motions  which  attend  the  extinction  of  the  senses  in 
epileptic  fits,  and  the  near  approach  of  death.  m*v  v< 
derived,  perhaps,  In  part,  from  this  source  -  (/».  p.  9»). 
EXCRE'TORIES.     The  ducts  which  coovey  tte 

ed  fluids  from  the  glands. 
EXCU'RTRICES.  (Lu^excurro.  Irsssh  JkastOy.)Kr 

WaKXl'ST^k^A^tt^b\^  ^tuated^tweca  the 
extine  and  inline  in  the  pollen  of  yew,  juniper,  cypress, 
Ac 

KXOC HNA'TA^Gr .j|#r.*.  prominent.)  £  dedtc- 
shrimp. 

EXPECTORA  TION.  (Lat)  The  act  of  eject's/ 
matters  from  the  chest.  The  term  is  sometimes  ap  pl*«i 
to  the  matter  ejected,  which  is,  however,  more  properly 
termed  sputum. 

BXPERIME'NTU  M  CRUXIS.  (Lat  )  Bacon's 
Crucial,  or  decisive  experiment;  so  called  from  im 
crosses,  or  finger-posts  on  road*,  a*  at  once  detenninirg 
between  two  or  more  possible  conclusions. 

EXPIRA  TION.  (Lat)  In  Physiology,  the  move- 
ments by  which  the  air  that  ha*  been  changed  by  the 

ME 


thrust  out.)  A 


act  of  inspiration. 

EXSE-RTED.  (Lat. 
applied  to  such  stamec 
corolla. 

EXTE-NSOR  MUSCLES.  As  opposed  to  fie*<* 
muscles,  are  those  which  extend  any  limb  or  part ;  the 
muscle  in  the  fore-arm  which  extends  the  joints  of  the 
fingi^s,  called  the  extensor  dtgitorum^  Is  an  instance. 

grain  of  plant*. 

EXTROVE  RSION.  (Lat.)  A  term  applied  by  sur- 
gical writers  to  those  malformations  of  the  bodv  in  whkh 
a  part  is.  as  it  were,  turned  wrong  side  outwards, 
cases  are  congenital ;  thus  < 
version  of  the  bladder,  in  which  there  Is  a 
defect  of  its  anterior  part,  and  of 
portion  of  the  parietes  of  the 
internal  surface  of  the 


Sue* 


EYEBRIGHT.  See  Ecrn«a*u. 

EYB-P1ECB  (SOLID).  The  solid  eye-piece  If  an 
Invention  of  the  Rev.  J.  B.  Reade,  of  Stowe,  near  Ayles- 
bury. It  consists  of  three  lenses,  the  anterior  and  pos- 
terior of  which  are  double  convex  of  crown  glass,  and 
the  intermediate  one  a  concave  lens  of  flint.  The  con- 
tact surfaces  are  cemented  together,  and  consequently 
the  action  of  the  rays  of  light  is  similar  to  that  of  a 
single  lens.  The  advantages  of  this  construction  are, 
that  it  gives  a  large  and  flat  field  of  view,  and  that  th* 
defects  of  spherical  and  chromatic  aberration  are  got 
rid  of.  These  advantages  arise  from  the  gt  eat  thkkn<  t 


igitized  by  Google 


EYE-PIECE. 

of  the  flat  lent,  which  is  ■  perfectly  new  feature  In  the 
construction  "of  eye-pieces. 

E  YE-PIECB  (PERSONAL  BINOCULAR).  An 
eye-piece  recently  invented  by  Mr.  Thomas  Jones,  a 
well-known  optician  of  London,  for  enabling  two  per- 


sous  to  observe 
Mine  telescope 


the  image  of  the  same  star  with  the 


It  consists  of  two  3- glass  eye-pieces 
having  the  first  lens  common  to  both.  This  first  lens  is 
contained  in  a  tube  adapted  in  the  usual  way  to  thetele- 
acope,  and,  branching  off  at  angles  of  \%P  from  It.  are 
two  other  tubes,  each  containing  other  two  lenses,  fixed 
in  smaller  tabes  sliding  in  them.  At  the  junction  of  the 
tubes  it  an  equilateral  prism,  by  which  the  pencil  of  rays 
passing  perpendicularly  through  its  first  surface,  is  di- 
w  ided  into  equal  parts  at  the  opposite  angle,  and  is  re- 
flected In  two  equal  parts  into  the  two  branch  tubes. 
All  the  light  received  on  one  half  of  the  object-glass  Is 
reflected  into  one  tube,  and  that  received  on  the  other 
half  into  the  other  tube,  and  thus  two  distinct  images  of 
the  star,  as  well  as  of  the  wires  In  the  focus  of  the  object- 
glass,  are  formed. 

By  the  use  of  this  eye-piece,  two  persons  mar,  under 
precisely  the  same  circumstances,  observe  transits  of 
stars,  and  thus  obtain,  much  more  certainly  than  it  has 
t>een  effected  by  other  meant,  their  per  tonal  equation, 
that  is,  the  difference  of  average  estimation  of  the  time 
of  a  itar's  transit  across  the  wires  of  a  transit,  instru- 
mrnt  In  this  respect  the  invention  of  Mr.  Jones  is 
likely  to  be  of  inestimable  service  to  astronomy,  since 
the  uncertainty  attending  the  observation  of  time,  and 
the  different  estimations  of  this  element  by  different  ob- 
servers, have  been  the  greatest  obstacles  to  a  perfect 
system  of  observation  since  the  construction  of  large 
its  and  the  great  improvements  introduced 
the  present  century  into  the  systems  of  the  great 


FA'CET.  (Fr.  facette.)  In  Anatomy,  a  small  but 
well-delined  surface  of  a  bone  or  other  part;  as,  e  g. 
the  hexagonal  divisions  of  tthe  surface  of  the  cornea  of 
the  compound  eye  of  the  insect  and  crustacean. 

FACTORIALS.  In  Analyst*,  the  name  given  by 
Arbogast  to  certain  symbolical  expressions  representing 
the  continued  product  of  a  series  of  factors  such  that 
each  is  greater  or  less  than  the  immediately  preceding 
one  in  the  series  by  a  constant  quantity.  For 


the  expression  x"  *a  denotes  the  continued  product 
m  (x+a)  (*+ la)  (x+3a)  ....  (*+wTl  a). 

F^l'CES.  (  Lat )  The  excrements ;  usually 
Physiology,  to  the  solid  matter  evacuated  from  the  ali- 
mentary canal.  According  to  the  anal  yds  of  Berxelius, 
human  feces  of  consistence  sufficient  to  form  a 
ntaas  are  composed  of 
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r  Bile  .  .0-9) 
1  Albumen  •  -  0*9  f 
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Matters 

soluble 
in  water. 

Insoluble  residue  of  the  food 
Insoluble  matters  which  are  added  in 

the  iutestlnal  canal,  —  mucus,  biliarj 

resin,  fat,  and  a 
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This  term  Is  also  applied  to 
vegetable  infusions,  tinctures,  and  f< 


ted  liquors? 


FAU'JASITB.  A  hydrated  silicate  of  alumina, 
Uine,  and  soda,  from  Baden ;  named  after  Faujas  St. 

FAVO'SR.  (Lat.  favua,  a  honeycomb.)  In  Botany, 
honey-combed  :  cellular. 

FA Y'ALITB.  A  native  silicate  of  Iron  from  the 
island  of  Fayal. 

1  K'BKIFUGB.  (Lat.  febris./^ser  .  and  fugo.  /  drive 
away.)  A  remedy  which  cures  or  relieves  fever  :  the 
term  is  commonly  applied  to  medicines  used  in  the 
treatment  of  agues. 

FELLIC  and  FELLI'NIC  ACID.  (Lat  M,gall.) 
Products  obtained  from  bile. 

FENESTRA.  (Lat.  a  window.)  In  Anatomy,  the 
term  is  applied  to  certain  holes  In  the  osseous  or 
petrous  capsule  of  the  internal  organ  of  hearing ;  one 
on  the  outer  wall  of  the  labyrinth,  which  is  filled 
by  the  base  of  the  "  stapes."  is  called  the  "  fe 
ovalis;"  a  second,  at  the  base  of  the  cochlea.  Is 
the  "  fenestra  rotunda,"  and  t*  separated  by  a 
brane  from  the  cavity  of  the  tympanum. 

FER  RIC  ACID.    A  compound  of  I 
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FORESTS. 

with  S  atoms  of  oxygen  ;  Fe  Oj.  It  Is  very  unstable,  and 
has  not  been  isolated. 

FE'RH  IDCYA'NOGEN.  A  'compound  of  2  atoms 
of  iron  and  6  of  cyanogen  and  which,  in  combination 
with  3  atoms  of  potacsium,  forms  the  Ferridcyanide  of 
politsitum,  or  red  prussinte  of  potash. 

FE'RROCYA'NOGEN.  A  compound  of  1  atom  of 
iron  and  3  atoms  of  cyanogen ;  or  I  of  iron,  6  of  carbon, 
and  3  of  nitrogen  ;  and  which,  in  combination  with  2 
atoms  of  potassium,  constitutes  anhydrous  ferrocyanide 
of  potassium,  the  crystals  of  which  include  3  atoms  of 
water.  This  crystallised  ferrocyanide  of  potassium  Is 
generally  known  under  the  name  of  yeUow  prussiate 
of potash. 

FI'CHTELITE.  A 
found  in  a  peat  moss  in  Bavaria  :  It  Is  a  I 

FFMBRLC.  (Lat.  fimbria,  a  fringe.) '  lu  Anatomy, 
the  jagged  processes  of  the  abdominal  opening  of  toe 
oviduct,  or  "  Fallopian  tube,"  are  so  called. 

FIRE-SHIP.  A  vessel  filled  with  combustible  ma. 
terials  for  the  purpose  of  being  sent  In  a  burning  state 
among  the  ships  of  an  enemy,  in  order  to  set  them  on 
fire,  and  thereby  effect  their  destruction.  As  the  de- 
struction of  the  vessel  itself  is  a  necessary  consequence, 
It  must  be  abandoned  by  the  men,  and  therefore  cannot 
be  steered.  Hence  fire-ships  are  formidable  only  to 
vessels  which  cannot  be  manoeuvred,  either  by  reason 
of  their  having  been  disabled,  or  on  account  of  their 
occupying  a  confined  space,  as  a  harbour,  where  there 
is  not  room  for  escape. 

FIS'CHERITK.   One  of  the  native  hydrated  phos- 
phates of  alumina,  so  called  from  its  discoverer,  F' 
FLABE'LLIFORM.  (Lat.  flabellum.  a  fan.) 


shaped  — as  the  plaited  leaves  of 

FLAGE'LLlFORM.  (Utflagellum, a  Whip- 
shaped.  A  term  applied  to  a  long,  pliant,  whip-like  stein. 

FLEAM.  An  instrument  used  by  farriers  to  bleed 
horses  and  cattle:  it  Includes  a  small  pointed  blade, 
which  is  projected  from  a  sheath  by  means  of  a  spring. 

FLE'XOft  MUSCLES.  Muscles,  the  office  of  which 
Is  to  bend  the  joints. 

FLOOD-GATE.  A  sluice,  or  gate,  for  drawing  off 
the  superfluous  water  from  s  canal  or  reservoir  liable  to 
be  flooded  by  falls  of  rain. 

FLORA.  One  of  the  recently  discovered  small 
planets  belonging  to  the  group  between  Mars  and  Ju- 
piter. Flora  was  discovered  at  Mr.  Bishop's  Observa- 
tory in  the  Regent's  Park,  on  the  IHth  of  October,  1847, 
by  Mr.  Hind,  while  comparing  the  fourth  hour  of  the  map 
of  Professor  Knorre  with  the  Heavens.  It  had  then  the 
appearance  of  a  star  of  the  ninth  magnitude,  but  shortly 
after  the  discovery  the  brightness  increased,  and  became 

a Ml  to  that  of  a  star  of  the  eighth  magnitude.  At  Mr. 
shop's  request,  Sir  John  Herschel  named  the  planet 
Flora,  with  a  rose  for  the  symbol.  It  Is  the  eighth  of  the 
group.  The  period  of  revolution  of  this  planet  appears 
to  be  somewhat  shorter  than  that  of  any  other  of  the 

J roup,  being  1193  25  days.     (Monthly  Notices  of  the 
ley  at  Astronomical  Society,  vol.  viii.)   See  Planst. 
FLUCE'RINE  or  FLUOCE'RINB.    The  native 
fluoride  of  cerium,  occurring  near  Fahlun,  in  Sweden. 

FLUEL'LITE.  Native  fluoride  of  aluminum,  in- 
curring at  Stennagwyn,  in  Cornwall. 

FoG-RINGS.  Banks  of  fog  arranged  in  a  circular 
or  ring  form  ;  a  meteorological  phenomenon  not  un- 
usual on  the  coast  of  Newfoundland.  (See British  Asso- 
ciation Report  for  IMS.) 

FO'LLICLE.  (Lat.)  In  anatomy  this  term  is  ap- 
plied to  a  simple  gland,  consisting  merely  of  a  hollow 
vascular  membrane,  and  an  excretory  duct :  hence  the 
term  mucous  and  sebaceous  follicles. 

i         In  medical  language  this  term  Is  applied 


to 


substances 


le  of  absorbing  and 


FONT  of  Type.   See  FotWT,  In  DtcT. 
FORENSIC  MEDICINE.    (Lat.  fornm. 
The  application  of  medical  science  to  " 
solution  of  judicial  questions. 

FOREST  MARBLE.  A  portion  of  the  series  of  the 
lower  oolite  formation,  consisting  of  n  coarse  laminated 

See  Geology. 

FORESTS,  SUBMARINE.  The  inroads  of  the  sea 
have  in  many  places  submerged  forests  of  considerable 
extent.  A  submarine  forest  on  the  coast  of  Lincolnshire 
was  described  in  1799  by  Correa  de  Serra.  (Phil. 
Trans.)  Another  was  discovered  in  IA32  in  Cardigan 
Bay  :  it  is  said  to  have  been  submerged  in  the  year  320. 
The  remains  of  the  trees  are  covered  by  peat.  A  similar 
fir  wood,  beneath  the  mean  level  of  the  sea,  exists  at 
Bournemouth,  in  Hampshire.    These  forests  are  some- 

of  which  there  is  a 


Tyne.  ncaMhe  river, 


the  river,  consisting  of  an  t 
i  lying  a  few  feet  beneath  the 
of  the  moss  of  Kincardine, 
4  S  4 


At  the 
a  bed  of  peat 
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which 

j 

are  the 

cut  down  by  Agncola. 
<LyeU's  Geology.    Thomson's  Geology,  Ac.) 

FO'RMULA.  (Lat.)  In  Chemistry,  a  concise  mode  of 
exhibiting  by  *>mr>ol»  the  results  or  chemical  change*, 
and  dependent  upon  the  theory  of  atomic  equivalent* . 
These  formula*  are  employed  either  to  represent  the 
actual  results  of  experiment,  or  to  indicate  the  different 
theoretical  or  hypothetical  views  which  may  be  taken 
in  reference  to  the  composition  of  certain  product*. 
Formula;,  therefore,  are  either  eropyrical  or  rational. 
At  an  instance  of  the  first-mentioned  application  of 
formula*  we  may  give  those  of  water,  of  sugar,  of  car- 
bonic acid,  of  alcohol,  and  of  ether.  Water  is  a  com- 
pound of  an  atom  of  hydrogen  si,  and  an  atom  nf 
oxvgen=8 ;  the  formula,  therefore,  of  water  is  H  O. 
The  formula  of  grape-sugar  is  Clf  Hi.  0|2  ;  that  is.  it 
consists  of  12  atoms  of  carbon,  12  of  hydrogen,  and  12 
of  oxygen.  Carbonic  acid  consists  of  1  atom  of  carbon 
=6.  and  2  atoms  of  oxygen=16  ;  its  formula,  therefore, 
is  C  O,.  Alcohol  is  a  compound  of  4  atoms  of  carbon, 
6  of  hydrogen,  and  2  of  oxygen,  its  formula  being 
C4  He,  O, ;  and  lastly,  ether  is  a  compound  or  4  atoms 
of  carbon,  5  or  hydrogen,  and  I  of  oxygen,  and  is  repre- 
sented by  the  formula  C4  Hj  O.  All  these  areempyrical 
formuUe  ;  that  is,  simple  statements  of  the  composition 
of  the  several  bodies. 

In  the  act  of  fermentation  sugar  is  resolved  into  al- 
cohol and  carbonic  acid,  and  this  change  may  he  con- 
cisely represented  by  the  following  arrangement  of  for- 

"^""C,,  H„  0„  =  4  (CO,)  +  *(C4  H6Ot) 
that  is,  I  atom,  or  equivalent  (for  we  use  these  terras 
synonymously)  of  grape-sugar,  is  equal  to  4  atoms  of 
carbonic  acid,  and  2  atoms  of  alcohol. 

Now,  in  reference  to  the  use  of  rational  formula;  it 
may  be  remarked,  that  sugar  may  be  hypothetlcally 
represented  as  a  compound  or  12  atoms  of  carbon,  and 
12  or  waters  and  in  that  case  its 

Again,  alcohol  is 
C4  H„  O,  is  sw  C4  H.  O+H  O :  and  lastly,  ether  may 
be  regarded  as  an  oxide  or  a  hydrocarbon,  composed  or 
4  atoms  of  carbon  and  5  of  hydrogen,  and  which  has 
been  termed  Etht/te  ;  in  which  case  its  formula  might  be 
written  C4  H  ,  +  O  ;  or  ether  may  contain  a  hydrocarbon 
composed  of  4  atoms  of  carbon  and  4  or  hydrogen,  in 
combination  with  an  atom  or  water ;  in  which  case  its 
rational  formula  would  be  C4  H4+HO. 

FO'RMYLE.  The 
a.  Id  -=C.  H. 

FCRSTERlTE.  A 
ing  the  pyroxene  of  Vesuvius. 

FOU'SEL  OIL  or  FUSEL  OIL.  (Or.  isw,  I  pro- 
duce.) An  oil  contained  In  corn- spirit  and  potato-spirit, 
and  which  gives  to  those  liquors  a  disagreeable  taste 
and  smell.  When  purified  it  constitutes 
alcohol,  or  hydrate  of  oxide  or  amyle,  or 

from  New  Jersey. 

FOWLER'S  MINERAL  80LUTION.  A 
of  nncmte  of  potassa  introduced  into  medicine  by  Dr. 
Fowler  of  Stafford,  as  a  substitute  for  a  similar  prepara- 
tion, sold  as  a  quack  medicine,  under  the  name  of  Taste- 
less Ague  Drops.  The  Liquor  Arttnicalis  of  the 
Pharmacopoeia  is  for  the  same  purpose. 

FRA'GARIA.  (Lat.  fragro,  /  smell  sweet.)  A 
genus  of  plants,  including  the  Strawberry. 

FRAGMENTARY  ROCKS.  A  geological  term 
applied  to  rocks  apparently  composed  of  the  agglutinated 
fragments  of  other  rocks.  Brccci.e  and  Conglomerates 
are  of  this  class. 

FRA'NKLINITR.  A  ferriferous  oxide  or  tine  oc- 
curring in  New  Jersey,  N.America,  so  called  in  honour 
or  Dr.  Franklin. 

FRA'XINUS.  (Lat.)  The  ash.  A  genus  or  plants, 
in  which  the  common  ash,  Fraxmus  ercelsior,  and  the 
manna  tree,  Fraxinu*  ornus,  are  included. 

FREE  CHURCH  OF  SCOTLAND.  The  name 
assumed  by  the  large  body  or  Presbyterians  In  Scotland 
that  seceded  from  the  established  church  in  1843.  Under 
the  head  Veto  in  the  Dict  ,  we  have  detailed  at  some 
length  the  causes  that  led  to  this  important  movement, 
and  their  results ;  and  it  remains  for  us  here  only  to  say 
that,  as  might  be  expected,  the  Free  Church  embraces  a 
large  body  of  lay  adherents.  In  I8S1,  no  fewer  than  S70 
churches  had  been  built  for  the  accommodation  of  its 
members ;  70  more  were,  at  the  same  time,  in  the 
course  of  being  built ;  and  others  were  projected.  It 
had  then,  also.  613  ordained  clergymen,  and  197  con- 
gregations without  ministers.  Very  conflicting  esti- 
mates have  been  formed  of  the  total  numbers  of  those 
within  the  pale  of  the  Free  Church ;  these  being  exag- 
gerated bj  Us  friends,  and  underrated  by  its  opponents. 
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On  the  whole,  however,  they  may 
estimated  at  about  600,000. 

Nothiug,  perhaps,  has  be 
nexion  with  the  history  or  this  i 
liberality  displayed  by  the  public 
for  the  building  of  churches  and  the  support  of 
clergy.  These  amounted,  in  May.  1K45.  to  no  tea 
776,4*3/.,  of  which  not  10  per  cent,  was  unpaid, 
additional  subscriptions  have  since  been  received. 
During  the  year  ended  30th  March,  IHS),  the  sen  of 
306,622/.  was  received  by  the  Free  Church  for  its  va- 
rious objects.  A  handsome  college  in  connexion  with 
the  Free  Church  has  been  opened  in  Edinburgh  j  and 
houses  (manses)  for  the  accommodation  uf  the  clergy- 
men have  been  built  in  most  parts  or  the  country. 

FRENCH  CHALK.   Talc,  or  silicate  of  ina*wm. 

FRENCH  POLISH.  A  solution  of  shell-lac  in  spirit 
of  wine  is  the  basis  of  this  compound  ;  a  small  quantity 
of  linseed  oil  is  added  to  it  at  the  time  of  its  application, 
and  it  is  laid  on  by  a  ball  of  cotton-wool  and  rapidly 
rubbed  In  the  direction  of  the  fibres  of  the  wood  ;  when 
dry  it  is  finished  off  by  friction  with  tripoli  and  oil. 

FRENCH  WHITE.    Finely  pulverised 

FRIABI'LITY.    (Lat.  frio,  to  crumble.) 
perty  by  which  substances  admit  of  1 
powder  by  gentle  friction. 

FRIAR'S  BALSAM.  The  compound  tincture  •?/ 
Benzoin  of  the  London  Pharmacopoeia.  It  Is  an  al- 
coholic solution  or  benroin,  sty  rax,  tolu  ImIm  n,  and 
aloes  ;  it  is  used  as  a  stimulating  application  to  wound* 
and  ulcers. 

FRIE'SLAND  GREEN.  Brunswick  Green.  Aa 
u\: chloride,  or  an  ammonio-cbloride  of  copper. 

FRITILLA'RIA.   In  Botany,  a  genus  of  lihaceoms 
plants,  Including  the  F.  Imperialit  or  Crosns  ImpertmL 
FRONTAL  SINUS.   A  cavity  in  the  frontal  U.«, 


placed  over  the  orbit,  on  each  side 

FRU'GORDITE.  A  silicate  of  alumina,  lime,  and 
magnesia,  from  Finnland. 
FU  LGURITE.  The  fused  or  vitrified  tube  which  is 
by  the  passage  of  lightning 


FUMA  RIC  ACID.  Am 
officinalis,  or  common  fumitory :  it : 
the  action  or  heat  on  malic  acid. 

FU  MING  LIQUORS.  Certain chc 
which  exhale  visible  fumes,  or  in  coi 
smoke,  when  exposed  to  air  -.  Boyle's  fuming  liqmr  Is 
sulphuret  of  ammonium  :  Cadet  j  fuming  liquor  is  as 
arsenical  compound,  now  termed  oxide  of  kakodfle  :  the 
fuming  liquor  of  Ltlmtius  is  the  anhydrous  bichloride 
of  tin. 

FUNDUS.  (Let.  fundus,  a  basis.')  In  Anatomy,  the 
base  of  any  cone-shaped  organ:  the  term  Is  usually 
restricted  to  that  part  of  the  womb,  the  urinary  btadsVr 
and  the  gall  bladder. 

FUNGUS  ILEMATOD1 
Soft  cancer.   A  species  of  i 


Spii 
towards 


FU'SClN.  (Lat. 
matter  obtained  from 

FU'SCITE.  (Lat. 
variety  of  compact 
been  termed  gabronite. 
FUSEL  OIL.  See  For  sax  Oil. 
FU'SIBLE  CALCULUS.  That  specie*  of  urinary 
calculus  which  consists  of  a  mixture  of  ammon»o-mag- 
nesian  phosphate,  and  phosphate  of  lime,  and  w  hick  is 
characterised  by  the  facility  with  which  it  enters  into 
fusion  before  the  blow -pipe. 

FU'SIFORM.  (Lat.  fusus.  a  rpindle.) 
shaped ;  thickest  at  the  middle  and  taperi 
the  ends. 

FU'SINJE,  to  Conchology.  a  term  used  tor 


G. 


GA'BIAN  OIL.   A  petroleum  or  mineral 
exuding  from  the  strata  at  Gabian,  a  village  in 

guedoc. 

GA'BRONITE.  (Gabbro,the  Italian  name  of  a  rock 
composed  of  diallage  and  felspar.)  A  mineral  found  tn 
a  vein  of  titanlferous  Iron  near  Arendal,  in  Norway.  It 
is  a  silicate  of  alumina,  soda,  and  potasaa.  It  has  also 
been  termed  Fnseite  and  compact  ic  a  polite. 

GA'DUS.  In  Ichthyology,  the  name  of  a  Ltnnaran 
genus  of  fishes,  including  the  haddock,  cod,  whiucg.  and 
many  other  species  of  the  cod  tribe. 

GA'HNITB.  A  native  aluminate  of  sine,  called  si»o 
automalitc.    Named  from  Gaho,  w  ho  first  described  it. 

GALA'CTIC  CIRCLE.  (Gr.  ynXm,  ssst/Jr.)  A  term 
first  used  by  Sir  John  Herschel  to  denote  that  gr^at 
of  the  heaven*  to  which  the  course  of  the  Milky 
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GALACTIC  POLES. 

Way,  as  traced  by  the  unaided  eye,  moit  nearly  con- 
brms.  It  Is  Inclined ,  at  an  angle  of  about  63°,  to  the  equa- 
or ,  and  cut*  that  circle  in  two  points,  whose  right  as- 
censions are  respectively  about  On. 47  m.  and  12  h.  47m., 
»  that  its  northern  and  southern  poles  respectively  are 
ituatcd  in  R.  A.  12b.  47  m.,  N.  P.O.  63°, and  It.  A.  Oh. 
17  m..  N.  P.  D.  117°.  This  circle,  Sir  John  Herschel 
>bserves,  Is  to  sidereal  what  the  invariable  ecliptic  is  to 
Planetary  astronomy  — a  plane  of  ultimate  reference, 
he  ground-plane  of  the  sidereal  system.  (Outlines  of 
Astronomy.)  See  Galaxy. 

CALA'CTIC  POLES.  (Gr.  ymXm,  mitk.)  The  two 
ipposite  points  of  the  heavens,  situated  at  90°  from  the 
Jal.ictic  Circle. 

CAM. AC  1*1  N  F..  (Gr.ynXm,  milk.)  An  Ingredient  in 
he  sap  of  the  Galactodendron  utile,  or  Cow  tree  or 
S.  America. 

GALACTODEN'DRON.  (Gr.  yXm,  milk;  3«»*c«r. 
i  tree.)  The  Palo  di  Vaea,  or  cow  tree  of  S.  America : 
vhen  tapped  it  yields  a  white,  palatable,  and  nutritious 
iquld,  much  resembling  milk. 

GAMLAXY.  (Gr.  y*  from  > x> m .  milk . )  The 

Via  Lactea  or  Milky  Way.  This  luminous  lone,  so  re* 
narkable  in  a  clear  night,  must  have  attracted  the  notice 
>f  the  first  observers  of  the  heavens,  and  its  true  nature 
«mi  to  have  been  surmised  at  an  early  period.  Manl- 
i  his  Astronomicon,  after  alluding  to  the  well- 

m.lVw.l. ....... I   f.kU  <\f  l(a  „,i„(„  ~.ir« 

i  m}tnoiogicai  table  oi  its  origin,  a*Ks 

Anne  magis  densa  stellarum  turba  corona 
Contexit  Aammas,  et  crasso  lumine  candet, 


The  explanation  of  the  phenomenon  here  suggested, 
lamely,  the  condensed  light  of  countless  multitudes  of 
mall  stars  so  crowded  together  as  to  be  Individually 
indistinguishable,  is  ascribed  to  Democritus,  and  its 
ruth  was  confirmed,  or  at  least  rendered  greatly  more 
>rohable,  immediately  on  the  discovery  of  the  telescope, 
Galileo  himself  enumerating  among  the  advantages 
esulting  from  bis  instrument,  that  of  putting  an  end  to 
he  disputes  about  the  nature  of  the  milky  way.  About 
he  middle  of  the  but  century,  Wright  of  Durham,  and 
Cant  and  Lambert  in  Germany,  speculated  on  the  con- 
texion  of  the  phenomenon  with  the  general  arrangement 
if  the  stars  in  space  ;  but  the  first  who  undertook  a  sys- 
ematic  examination  of  the  galaxy  with  telescopes  of 
luate  power  was  Sir  William  Herschel,  and  it  Is  to 
labours  of  this  great 


>se  of  Sir  John  F.  W.  Herschel,  who,  during  his 
rable  residence  at  the  Cape,  with  the  same  tele- 
as  had  been  used  by  his  father,  and  by  a  similar 
irocess  of  examination,  explored  the  regions  of  the  sky 
vhich  are  invisible  in  our  latitudes,  that  astronomers 
ire  mainly  indebted  for  the  facts  upon  which  any  sound 
peculation  respecting  the  constitution  of  the  heavens 
an  as  yet  be  founded. 

The  Milky.  Way,  as  seen  by  the  naked  eye,  presents  the 
i  p  pea  ranee  of  a  succession  of  luminous  patches  of  vary- 
ng  intensity.  Its  breadth  Is  very  unequal,  In  some  parts 
lardly  exceeding  5  degrees,  in  others  extending  to 
;6  degrees;  and  there  is  a  part  between  Serpentarius  and 
\ntlnous  where  the  two  branches  Into  which  it  is  there  di- 
rided  occupy  together  a  breadth  of  23  degrees.  Its  course 
brotigh  the  heavens  is  nearly  that  of  a  great  circle  in- 
Mined  at  an  angle  of  about  63  degrees  to  the  equator, 
ind  cutting  that  circle  in  two  points  whose  right  ascen- 
lions  are,  respectively,  0  h.  47  ro..  and  12  h.  47  m.  Struve 
rks  that  the  most  condensed  stratum  does  not  lie 
In  one  plane  but  appears  rather  to  be  contained 
planes  inclined  at  an  angle  of  10  degrees, 
ind  intersecting  in  the  plane  of  the  celestial  equator,  the 
mn  being  at  a  little  distance  from  the  line  or  intersec- 
ion.  This  slight  deviation  from  a  great  circle  had  been 
•emarked  at  an  earlier  period,  and  Lambert  supposed  it 
night  be  occasioned  by  the  place  of  the  sun  being  not 
•xactly  In  the  middle  of  the  tone,  but  a  little  on  one  side. 
It  Is  convenient,  however,  in  sneaking  generally  of  the 
lystem  of  the  galaxy,  to  refer  it  to  a  great  circle  of  the 
ipbere ;  and  the  great  circle  to  which  it  most  nearly 
on  forms  has  been  named  by  Sir  John  Herschel  the 
'ialactie  Circle. 

At  several  parts  of  its  course  the  Milky  Way  throws 
>ff  streams  or  branches.  In  Perseus  a  branch  Is  sent  off 
ihicb  is  traceable  to  a  considerable  distance.  Another 
irooeeds  from  a  point  near  the  star  m  Fvppis,  nearly  on 
-rn  tropic.  In  Argus  it  opens  out  Into  a  wide 
shaped  expanse,  nearly  20°  in  breadth,  which 
let  abruptly,  and  at  this  part  Its  continuity  is  in- 
errupted  by  a  wide  gap.  At  *  Centamri  it  again  snb. 
li  vides.  At  y  Sagitiarii  it  suddenly  collects  into  a  vivid 
jv.il  mass,  about  6°  In  length  and  4°  In  breadth,  so  ex- 
ceedingly rich  in  stars  that  a  moderate  calculation  gives 
jp  wards  of  100,000.  On  the  other  hand,  spaces  occur  in 
:he  very  middle  of  its  course,  which  appear,  to  the  naked 
yf,  entirely  devoid  of  stars,  and  perfectly  black.  The 
most  remarkable  of  these  is  situated  in  the  Southern 
Croes,  where  the  Milky  Way  approaches  the  nearest  to 
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the  south  pole,  and  so  striking  Is  Its  appearance  I 
early  navigators  designated  it  by  the  name  of  the  coal  tack. 
This  space  is  of  an  irregular  pear-shaped  form ;  it  Is  about 
8°  In  length  and  6°  in  breadth,  and  was  described  and 
figured  by  the  Abbe  Feulllee  in  1710.  Lacuille  cor- 
rectly  attributed  its  striking  blackness  to  the  effect  of 
contrast  with  the  vivacity  of  the  Milky  Way  which  sur- 
rounds  It  on  all  sides,  and  which  in  this  region  is  re- 
markably brilliant 

At  first  view  it  might  seem  a  hopeless  attempt  to  de- 
termine the  form  or  boundaries  of  the  agglomeration  of 
stars  forming  the  galaxy,  insomuch  as  we  see  only  Its 
projection  on  the  surface  of  the  celestial  sphere,  and  that, 
too.  from  a  position  within  it.  If.  however,  the  two  fol- 
lowing hypotheses  be]  admitted :  1st,  that  the  stars  are 
so  distributed  through  space  as  to  be,  on  the  average,  at 
nearly  equal  distances  from  each  other,  and  2d,  that  the 
telescope  penetrates  so  far  as  to  reach  the  extreme  limits 
of  the  agglomerated  mass,  —  then  the  relative  distances 
of  the  remotest  stars  In  every  direction,  and  consequently 
the  shape  of  the  mass,  may  be  estimated  by  counting  the 
number  of  stars  In  the  field  of  view  of  one  and  the  same 
telescope  in  a  great  number  of  different  directions ;  for, 
granting  the  above  hypothesis,  it  Is  obvious  that  the 
distances  of  the  remotest  stars  will  be  proportional  to 
the  cube  root  of  the  whole  number  visible  in  the  field. 
This  was  the  process  followed  by  Sir  William  Herschel, 
in  his  celebrated  gauges  of  the  heavens.  The  telescope 
he  made  use  of  was  a  reflector  of  20  ft  focal  length, 
having  an  aperture  of  18  inches  In  diameter,  and  the 
magnifying  power  was  180.  With  this  instrument  he 
made  upwards  of  3400  gauges,  and  thereby  ascertained 
the  number  of  stars  visible  in  the  field  of  the 
In  so  many  different  directions. 

The  general  fact  established  by  this  pr 
was  the  rapid  diminution  of  the  number  of  stars  in  the 
field  of  view  on  Increasing  the  angle  between  the  direc- 
tion of  the  telescope  and  the  plane  of  the  galactic  circle. 
From  a  careful  analysis  of  the  gauges  of  Sir  William 
Herschel,  Struve  deduced  a  formula  which  expresses 
the  number  of  stars  in  a  field  of  view  of  IS  minutes  in 
diameter  In  terms  of  the  angular  distance  from  the  ga- 
lactic equator.  At  the  distances  of, 

0°         15°        30°       45°       60°       75°  90° 

the  numbers  (representing  the  average  of  the  gauges) 
are,  respectively, 

122-00     30  30      17*68      10-36      6M      468      4  15 

whence  It  appears  that  the  average  density  of  the  stars  In 
the  plane  of  the  galactic  circle  is  nearly  thirty  times 
greater  than  In  the  direction  of  its  poles.  The  researches 
of  Sir  John  Herschel  have  established  the  fact  that  a 
similar  law  of  diminution  is  observed  in  the  southern 
galactic  hemisphere,  the  average  number  of  stars  in  a 
field  In  both  hemispheres  being  very  nearly  the  same  at 
equal  angular  distances  from  the  galactic  equator. 

It  is  to  be  remarked  that  the  great  increase  in  the 
number  of  stars  which  is  observed  in  the  neighbourhood 
of  the  galaxy  is  occasioned  chiefly  by  the  greater  abund- 
ance or  telescopic  stars,  that  Is  to  say,  of  those  beyond 
the  6th  order  of  magnitude.  Stars  of  the  first  magni- 
tude are  distributed  over  the  sphere  with  tolerable  uni- 
formity. Taking,  however,  the  whole  number  visible 
to  the  naked  eye,  a  rapid  increase  is  perceptible  as  we 


approach  the  limits  of  the  galaxy  ;  but,  with  respect  to 
those  of  the  smaller  magnitudes,  and  particularly  beyond 
the  11th,  the  accumulation  along  that  circle  and  its 
branches  almost  exceeds  Imagination.  The  vast  pre- 
dominance of  the  small  stars  must  be  held  to  Indicate 
the  immense  distances  at  which  they  are  situated. 

From  the  relatively  greater  abundance  of  stars  In  the 
plane  of  the  galactic  circle,  than  in  the  regions  on  either 
side  of  it,  and  from  the  indication  of  some  preponderance 
on  the  southern  side.  Sir  W.  Herschel  drew  the  conclusion 
that  the  galaxy  Is  composed  of  a  stratum  of  stars  of  which 
the  thickness  is  inconsiderable  in  comparison  of  its 
length  and  breadth,  and  that  the  sun  Is  placed  not  far 
from  the  middle  of  the  stratum,  but  somewhat  nearer 
to  its  northern  than  to  its  southern  side.  He  was  also 
enabled  to  draw  a  further  conclusion.  Assuming  the 
real  magnitudes  of  stars  to  be  the  same,  on  the  average, 
through  the  whole  sidereal  system,  he  determined  by 
a  series  of  phototnetrical  experiments  that  stars  of 
the  6th  magnitude  (the  least  visible  to  the  naked  eye) 
are  12  times  more  remote  than  those  of  the  first  (SI- 
rius,  for  example),  and  that  the  penetrating  power  of 
his  20-fo<  t  telescope  (with  the  front  view)  was  75  times 
greater  than  that  of  the  naked  eye,  so  that  the  smallest 
stars  visible  in  the  telescope  are  at  a  distance  equal  to 
900  times  the  distance  of  Sirius.  Now  the  average  ap- 
parent breadth  of  the  Milky  Way  is  about  five  degrees  ; 
consequently  Its  linear  breadth  at  that  great  distance 
must  be  W0x  sin.  6°,  or  equal  to  78  times  the  distance 
of  Slrlui,  or  more  than  six  times  the  distance  of  the 
stars  of  the  6th  magnitude.  Therefore  the  Milky  Way, 
even  in  the  direction  of  its  poles,  extends  to  three 
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timet  the  dittanca  of  the  smallest  start  risible  to  the 

unaided  rye,  the  tun  being  supposed  at  the  centre  of 
the  stratum.  Hence  it  follows  that  not  only  our  solar 
system,  but  all  the  start  in  the  Armament  visible  to  the 
naked  eye,  are  plunged  to  a  great  depth  in  the  stratum 
of  stars  forming  the  galaxy,  and  form  an  integral  part 
of  it. 

It  must  be  kept  in  mind  that  the  above  conclusions 
are  based  on  two  hypotheses  which  are,  at  best,  very 
tout ;  and  in  fact  both  of  them  appear  to  have 
abandoned  by  Sir  W.  Ilerschel  himself  in  his  later 
With  respect  to  the  first,  namely,  the  distribution 
of  the  stars  in  space  at  nearly  equal  distances  from  each 
other,  he  remarks  in  a  paper  published  in  1817.  that 
although  a  greater  number  of  start  in  the  field  of  view 
may  be  taken  in  general  as  an  Indication  of  their 
lion  to  a  greater  distance,  yet  the  gauges  have  in 
more  direct  reference  to  the  condensation  than  to  the 
distance,  and  hence  a  greater  number  in  the  field  of  view 
may  be  explained  as  well  by  a  greater  condensation  of 
the  nebula  at  by  a  greater  extension  of  its  figure  in  the 
direction  in  which  the  start  appear  most  numerous. 
The  other  hypothesis,  namely,  that  the  telescope  pene- 
trates to  the  extreme  boundaries  of  the  galaxy,  is  subject 
to  much  doubt,  and  cannot  be  easily  established  or  dis- 
proved. Sir  W.  Ilerschel,  speaking  in  1818  of  hit 
40-foot  telescope,  the  penetrating  power  of  which  he 
estimated  to  reach  to  2300  times  the  distance  of  Sirius, 
states,  at  hit  opinion,  that  even  at  thit  enormous  distance 
the  limit  of  the  stratum  was  not  attained,  inasmuch  at 
failed  to  resolve  the  nebulous  appearance 
,  and  he  therefore  concluded  the  stratum  to  be 
Sir  John  Herschel  thinks  the  limit  has 
l  only  in  certain  directions,  "  Throughout 
by  far  the  largest  portion  of  the  extent  of  the  Milky  Way 
in  both  hemispheres  the  general  blackness  of  the  ground 
of  the  heavens  on  which  it*  stars  are  projected,  and  the 
absence  of  that  innumerable  multitude  and  excessive 
crowding  of  the  smallest  visible  magnitudes,  and  of  the 
glare  produced  by  the  aggregate  of  multitudes  too  small 
to  affect  the  eye  singly,  which  the  contrary  supposition 
would  appear  to  necessitate,  must,  we  think,  be  con- 
sidered unequivocal  indications  tli.it  itt  dimensions,  M 
direction*  where  these  conditions  obtain,  are  not  only  not 
infinite,  but  that  the  space  penetrating  power  or  our 
telescopes  suffice  fairly  to  pierce  through  it  and  beyond 
it."  But,  on  the  other  hand,  there  are  parts  where  not 
the  slightest  indication  of  a  limit  is  discernible.  "  Such 
Is,  in  effect,  the  spectacle  afforded  by  a  very  targe  portion 
Way  in  that  interesting  region  near  the 


where,  through  the 
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definitely  prolonged  area,  strewed  over  with 
tinuout  masses  and  clouds  of  stars,  which  the  telescope 
at  last  refuses  to  analyse."  (OnUittes  of  Astronomy, 

1849.) 

It  thus  appeart  that  the  amount  of  knowledge  which 
has  yet  been  obtained  respecting  the  constitution  of  the 
galaxy,  is  extremely  small.  The  only  conclusions,  in 
fact,  which  can  be  safely  drawn  are  the  following 

I.  That  the  whole  light  of  the  Milky  Way  is  nothing 
but  the  light  of  innumerable  start  of  all  magnitudes 
down  to  the  faintest  point  perceptible  in  the  beat  tele- 
scopes. 

3.  That  the  phenomena,  on  the  whole,  agree  with  the 
supposition  that  the  stars  of  our  firmament,  instead  of 
being  scattered  through  space  indifferently  in  all  direc- 
I  a  stratum  of  which  the  thickness  is  small  in 
i  of  its  length  and  breadth,  and  that  the  sun 
j  a  place  near  the  middle  of  the  thickness,  and 
the  point  where  the  stratum  is  subdivided  into 
two  principal  lamina?. 

3.  That  if  all  the  fixed  start  in  the  firmament  be  re. 
garded  as  forming  one  great  system  —  that  of  the  galaxy 
—  we  are  still  In  complete  Ignorance  of  itt  extent,  and 
without  the  least  Idea  of  its  external  form. 

GALE'GA.  (Cr.  ynXm,  milk,  because  it  is  supposed 
to  increase  the  milk  of  animals,  especially  of  goats.)  The 
name  of  a  genua  of  plants,  including  G.  officinalis,  or 
goat's  rue,  a  plant  of  little  taste,  and  ei 


in  Italy  in 


A  white 


OA'LIPOT. 
maritima. 
GALLI'ZENITE. 


us 

Ti- 


GALT.  A  provincial  term  applied  to  certain  beds  of 
chalk-marl,  found  in  the  east  of  England,  between  the 
upper  and  lower 

GANGUE. 


GARC1NIA.    (From  Dr.  Garcin.)    A  genua  of 
plants  including  the  celebrated  Mangasteen  tree,  the 
fruit  of  which,  about  the  site  of  an  orange,  it  said  to 
'  in  flavour  and  salubrity. 
1370 


GASHOLDER.  A  hollow  cylindrical  veeeel  ops  i 
bottom  and  closed  at  top,  suspended  by  couraerpcM&i 
a  tank  of  water,  to  that  it  may  be  filled  w  ith  gat  few 
duced  by  a  central  pipe,  and  the  gat  afterw  ards  Asr. 
buted  by  proper  pressure  through  the  main*  whsrk  c>.- 
vey  it  for  service.  Some  of  these  magazines  <>f  < 
are  of  an  enormous 
feet  and  upwards. 

GASO  METER.    This  term  it 
gasholders  of  coal-gat  works  ;  but  it  should  rather  a 
limited  to  a  smaller  instrument 
delicate  principles,  and 
the  quantity  of  gat  of  i 

out  of  it.   These  instruments  are  sometimes  coostrar-.* 
upon  a  much  smaller  scale  in  glass  ami 
purpose  of  containing  mercury,  mat  to  be 
which  are  absorbable  by  water. 

GASTKO'TOMY.   (Gr.  ysurrmg,  and 
The  operation  of  cutting  into  the  abdomen. 

GAYLUSSITB.  A  mineral  named  alter  Gn 
Lussac,  found  at  Lagunilla,  near  Merida  ;  it  is  roe- 
posed  of  nearly  equal  weights  of  carbonate  of  soda,  car* 
Donate  of  lime,  and  water. 

GAZOLYTES.   See  Aerolites,  in  Dict. 

GEAR,  or  GEER.  A  term  applied  iu  Mill-wort  tr 
wheels,  or  wheels  and  pinions,  acting  into  ear*  taker. 
Spur  gear  signifies  wheels  acting  together  a  tb* 
same  plane,  with  their  axes  parallel;  for  example,  it 
wheel  and  trundle.  Bevel  gear  It  applied  to 
acting  together  whose  axes  are  inclined  to  < 

GE'INE.   (Gr.  ym,  the  earth.)  The 
matter  which  may  be  extracted  trora 
of  water.   See  Hume  Acio. 

GELO'SCOPY.    (Gr.  yOssm,  I 
I  view.)   A  divination  founded  upon  laughter, 
the  qualities  and  characters  of  persons  ml^ht,  it  »-u 
presumed,  be  deduced. 

GEMITRI'CKS.   (I .at.  gemo,  to 
Ornithology,  an  order  of  birds  co 
or  pigeons. 

GENE'TTE.  (Ft.)  A  small  variety  of  hone.  Alton 
animal  of  the  weasel  kind  ( Vtvcmdee ) ,  having  a  oilAt 

odour. 

GE'NIOGLO'SSI   (  Gr .>Uum,thr  chin,  and  : 
the  tongue. )   In  Anatomy,  a  pair  of  n 
the  tongue  is  protruded. 

GEN  1'STA.   (Lat.  genu,  a  knee,  so  named  frawj  \k* 
inflection  and  angularity  of  the  twigs.)  A 
plants  including  the  (i.  tinctorta  or  Dyer's 
GEORA'MA.   (Gr.  yn,  the  earth. 


The  naraegiven  to  a^ large  concave  globo^or  spfcrr**. 


tfce 

»d  BBS**, 

re  drjO 
Faa  res- 


tUCh  a  globe  sees  a  much  larger  portion  of  to*  i 
at  once  than  If  he  occupied  an  exterior 
has  accordingly  been  suggested  as  a  U 
graphical  lectures.     {Address   to  Use 
Sleeting  of  the  Royal  Geographical  Society, 
the  President,  Captain  W.  H.  Smyth,  R.  N.) 

GE'OTHERMO'METER.   (Gr.  yn.  the 
thermometer.)     An  instrument  for  measuring 
earth's  heat  at  different  places,  at  in  wellt  su 
and  for  determining  its  rate  of  increase  with  tl 
The  temperature  riset  about  one  degree  of 
heit's  scaWor  CT^rvJ 0     w>  f«^1  ol  dt[*c*£  ;  hrT'c'  e 

be  incandescent. 
GERMAN 


IN  SILVER  A  silver-like  alloy  gee 
of  nickel,  copper,  and  tine  ;  various  pi 
are  given,  amongst  which  the  following  are  ta*i  to 
be  the  best :  I  nickel.  1  tine,  3  copper ;  and  8  nickel, 
3^  zinc,  8  copper.    It  resemble*  the  tutenag  of  Cbt 

GERM- CELL.  Id  Physiology,  the  cell  which  re 
tultt  from  the  union  of  the  spermatotoon.  or  sperwatx 
matter  conveyed  by  it.  with  the  terminal  vesicle,  or  ru 
nucleus.  The  germ-cell  assimilates  the  surroandtr>{ 
yolk  and  propagate*  it*  kind  by  spontaneous  fis**m. 
whence  the  first  or  parent-cell  has  been  termed  tk* 
"  primary  germ-cell,"  and  itt  progeny  the  "  derivative 
germ-cells. 

GE'RMINAL  AREA.  In  Physiology,  the  circular  cr 
oval  space  formed  by  liquefaction  and  metamorpbw*  « 
a  peripheral  portion  of  the  germ- ma** :  preparatory  u 
the  appearance  of  the  first  trace  of  the  proper  evosxya. 
It  is  divided  into  a  central  clear  part  called  "  are*  p*l- 
lucida,"  and  a  peripheral  part  called  "  area  opaca ;"  tke 
portion  of  the  latter,  in  which  blood  and  btoud-i 
are  developed,  is  called  the  "  area  vi 

GK'RMINAL  MEMBRANE.  1 
strata  of  cells  and  nuclei  of  cells 
and  afterwards  extending  from,  the 
externa)  stratum  is  the  "  vertebral  "  layer,  also  cmlW 
the  "  serous  "  and  "  animal  "  layer ;  the  internal  stra- 
tum it  the  "  visceral.''  layer,  also  called  the  "  mucous  ■ 
and  "  vegetal "  layer.  • 

GE'RMINAL  SPOT.  In  Physiology,  the  nucleus  J 
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he  germinal  vesicle:  it  constats  of  a  finely  granulated 
ubslance,  strongly  refracting  the  rays  of  light. 

GE'RMINAL  VESICLE.  In  Physiology,  a  clear 
mcleated  cell,  which  is  the  first  formed  and  most  essen- 
ial  part  of  the  ovum :  it  is  surrounded  by  the  yolk,  and 
to  the  periphery  of  that  part  prior  to  impreg- 
■  which  the  germinal  vesicle  becomes  opake, 
>r  disappears.  It  is  sometimes  called,  after  its  dis- 
overer.  the  "  Purkingian  vesicle." 

GERM-MASS.  In  Physiology,  the  material!  pre- 
pared for  the  future  formation  of  the  embryo,  consist- 
ing of  the  derivative  germ-cells  and  the  yolk  which 
hey  have  assimilated. 

GERM-YOLK.  In  Physiology,  that  portion  of  the 
>rimary  yolk  of  the  egg  which  ii  to  be  assimilated  by 
be  derivative  germ-cells  in  the  formation  of  the  gerra- 
nast.  In  some  animals  the  whole  yolk  is  so  assimi- 
ikU.il ;  in  others,  as  &  g.  the  bird,  only  a  very  small 
vortion ;  that,  vis.  which  is  included  in  the  germ-mass 
>r  *'  cicatricula." 
GIANTS  CAUSEWAY.  See  Gboloqy,  In  Dict. 
GIB'BSITE.  The  native  hydrated  alumina  of  Massa- 
rhusctts,  named  after  Col.  Gibbe. 

GI'LBERTITE.  A  white  talcy  mineral  composed 
:hi«  dy  of  silica,  alumina,  and  lime,  from  St.  Austle,  in 
Cornwall,  named  by  Dr.  Thornton,  from  Mr.  Davis 
CHbert,  late  President  of  the  Royal  Society 

»artof  a 'pint, 
loguu  to  the 

"g!  MBERNATS  LIGAMENT, 
jansion  of  the  lower  portion  of  the  oblique  muscle  of 
he  abdomen,  by  some  defined  as  the  third  insertion  of 
' '"part's  Ligament. 

Gl'NGLYMUS.  GIS'GLYMOID.  (Gr.  yiyy\»f*c, 
i  hinge}  u&t,  like.)  Hinge-like.  An  anatomical  term 
ipplied  to  joints  formed  for  motion  In  one  plane. 

GIROUE'TTE.  ( Fr.  a  weathercock. )  Public  cha- 
-acters  who  turn  with  every  political  breexe.  The 
French  published  a  Diciionnaire  des  Girouettes.  con- 
taining the  names  of  the  most  celebrated  revolutionary 
;haracters,  with  a  number  of  weathercocks  against 
•ach,  corresponding  to  the  number  of  his  political 
changes. 

G  ISMO'NDIN.  A  native  silicate  of  lime,  first  noticed 
ry  Gismondi  at  Capo  di  Bove,  near  Rome.    It  occurs 

nG?ZZARD^KSproper  stomach  of  birds  ;  its  tex- 


>  the  breathing- 


i  m  inc  ivuj  at  . 

of  capacity  equal  to  the  fourth 
apply  the  term  to  a  pint.  Physio- 
g-organ  in  fishes  and  other  aquatic 


airds.  being  thick  in  the 

GLA'CIES  MARIvE.  (Lat.)  One  of 
ralogical  terms  applied  to  the  large 

GLANDERS.   A  disease  In  horses 
n  ucous  discharge  from  the  nostrils. 

GLASS-GALL.  The  saline  scum  which  rises  to  the 
surface  of  fused  glass  in  the  glass  pots  ;  it  is  also  called 
■aruUver. 

GLASS  SOAP.  A  term  sometimes  applied  in  the 
(lasthouse  to  certain  substances  which  take  away  colour 
rom  glass  ;  thus  oxide  of  manganese  destroys  the  green 
jut  derived  from  iron. 

GLASS  FOR  TELESCOPES.  Till  lately,  English 
irtists  had  failed  in  producing  large  disks  of  glass  for  the 
'or  mat  ion  of  object-glasses  for  telescopes,  all  the  large 
:t-glasses  in  the  public  and  private  observatories 

>.  Since  the  duty  has  been 
am  glass,  considerable  energy  has  been 
n  England  with  respect  to  this  branch  of 
ind  Messrs.  Chance  &  Co.  of  Birmingham 
reeded  in  manufacturing  a  disk  of  pure  glass  29  Inches  in 
liametcr,  whose  thickness  was  2\  inches,  and  weight 
800  lbs.  This  disk  was  produced  at  the  Great  Exhi- 
>ition  of  1851,  and  was  subjected  to  a  very  severe  ex- 
unioation  for  the  purpose  of  detecting  defects  arising 
"rom  striae,  tension  arising  from  imperfect  annealing, 
bubbles,  «kc.  The  only  serious  defect  which  was  de- 
eded after  a  very  lengthened  examination,  was  the 
■xistence  of  a  group  of  stria?  occupying  a  space  of  about 
il  inches  in  length,  and  2J  Inches  In  breadth,  beginning 
it  about  If  Inches  from  the  edge,  and  having  its  longer 
i i mention  directed  towards  the  centre.  It  was  found 
,hat  if  it  were  ultimately  thought  necessary  to  sacrifice 
!  portion,  a  disk  of  absolutely  pure  glass  of 
it  least  32  Inches,  or  probably  even  of  25  inches  in 

the 
in  any 

GLAU'llKKFlK.  A  double  sulphate  of  lime  and 
tod  a,  occasionally  associated  with  rock  salt 

GLAUBER  S' SECRET  SAL-AMMONIAC.  Sul- 
phate of  ammonia. 

GLAU'COLITE.  (Gr.  yXmuust,  azure,  and  Jufer .  a 
tone.)    A  blue-green  mineral  from  near  Lake  Baikal, 
n  Siberia:  it  is  a  silicate  of  alumina,  lime,  and  potassa, 
GLAU'CONITE.    (Gr.  ykmtnut,  exmre.)    A  con. 
tituent  of  the  green-sand  formation ;  it  Is  also 
1371 


ould  still  be  lea,  being 
the  largest  object -glass. 


times  found  In  the  cavities  of  certain  trap-rocks.  Under 

the  name  of  green-earth  it  Is  used  as  a  pigment.  It  U 
a  hydrated  silicate  of  iron,  alumina,  and  magnesia. 

GLAZING.  The  vitrified  surface  of  pottery;  it  often 
contains  oxide  of  lead.   See  Pottery,  In  Dict. 

GLECHCM  A.  A  genus  of  plants  including  the  G. 
Hcderacea  or  Ground  Ivy,  a  favourite  popular  remedy 
for  the  cure  of  obstinate  coughs. 

GLE'NOID.  (Gr.yAwwj.  a  cavity;  ult.like.)  A  term 
applied  In  anatomy  to  certain  articular  surfaces  of  boues : 


thus  the  surface  of the  scapula  which  articulates  w 
head  of  the  humerus  is  called  the  glenoid  cavity 


with  the 
of  the 

scapula  or  1 

GLI'ADINE.  (Gr.  ykm,  glue.)  A  chemical  terra 
applied  to  one  of  the  constituents  of  the  gluten  of 
wheat. 

GLO'CHIS.  (<.r.  ',X*z,c.  a  projecting  point  )  A  form 
of  hair  occurring  in  plant*,  forked  at  the  apex :  a  barb. 

GLO'SSOPKTK  1  (Gr.yX«rvw,foftgise,andsrtvf«h 
rock.)    The  fossil  teeth  of  certain  fishes. 

GL<>  TTAI.H  K.   (From  Giotto,  the  river 
A  white  mineral  from  the  vicinity  of  Gl 
hydrated  silicate  of  lime  and  magnesia. 

GLUCO'SE.  (Gr.  yXmvt,  tweet.)  A  distinctive 
chemical  term  applied  to  the  sugar  of  grapes,  and  to 
starch  sugar,  &c.  See  Graph  Sugar. 

GLUME.  In  Botany,  the  husk,  or  peculiar  calyx  of 
grasses. 

GLUTE'AL.  (Gr.  ykmrt,  the  buttock.)  Of  or  be- 
longing to  the  buttocks:  as  gluteal  muscles,  arteries:,  &x. 

GLYPHO'GRAPHY.  (  V.r.yKv^  1  engrave;  y(*ft.,, 
to  draw. )  An  art  by  which  an  engraving  is  produced  by 
the  simple  mode  of  drawing :  in  other  words,  an  art  by 
which  tne  operations  of  drawing  and  engraving,  which 
were  formerly  distinct,  are  here  combined  in  one. 
Various  admirable  specimens  of  this  art  were  displayed 
at  the  Great  Exhibition.  The  process  is  as  follows :  — 
a  drawing  having  been  made  through  the  ordinary 
etching-ground,  the  plate  is  then  etched,  and  rolled  up 
with  a  mixture  of  various  substances,  a  copper-plate 
being  made  over  the  whole. 

GME'LINITB.  A  hydrated  silicate  of  alumina, 
potassa,  and  peroxide  of  iron  ;  named  after  Groelin,  the 
mineralogist.  It  has  also  been  called  hydroiite,  from 
the  quantity  of  water  which  it  includes. 

GNAPHA'LIUM.  (Gr.  ymauX*,  the  wool  of  the 
teasel  )   The  name  of  a  genus  of  plants  including  the 

GODBOLD  S  VEGETABLE  BALSAM, 
remedy  composed  chiefly  of  honey  i 

GODFREY'S  CORDIAL.  A  quack  i 
by  infusing  9  ounces  of  sassafras  shavings,  and  of  bruised 
caraway,  coriander,  and  anise  seeds  each  1  ounce.  In  6 
pints  of  water,  simmering  the  mixture  till  reduced  to  4 
pints,  then  adding  6  pounds  of  treacle,  boiling  for  a  few 
minutes,  straining,  and  adding  lastly  3  ounces  of  tincture 
of  opium. 

GOLD.  The  auriferous  deposits  in  California  were 
discovered  so  late  as  1848;  and  the  accounts  of  their 
extraordinary  productiveness  occasioned  an  unparalleled 
Influx  into  the  country  of  adventurers  from  the  U. 
States  and  all  parts  of  the  world.  For  a  while  the  ac- 
counts in  question  were  pretty  generally  regarded  by 
the  less  sanguine  portion  of  the  public  as  being  in  * 
highest  degree  exaggerated.  But  the  result  ' 
that  such  had  not  been  the  cose ; 

uhings  and  the 

travagant  a  priori  estimates  of  its 
It  is  believed,  on  good  grounds,  to  have 
amounted  in  1849,  I860,  and  1851,  to  from  8,000.000/.  to 
10,000,000/.  a  year;  and  it  is  increasing  with  every  In. 
crease  in  the  numbers  and  skill  of  the  diggers  and 
miners.  Whether  it  will  continue  at  this  rate  for  any 
considerable  time  it  Is  impossible  to  say.  But  if  it  does. 
It  cannot  fail  to  exercise  a  powerful  influence  over  the 
value  of  gold. 

But  it  is  not  alone  from  California  that  new  sun- 
plies  of  gold  are  beginning  to  be  thrown  upon  the 
market.  An  auriferous  region  has  very  recently  been 
discovered  in  Australia, about  160  m.  W.  Sydney.  And 
though  it  be,  at  present,  impossible  to  form  any  esti- 
mate of  its  probable  productiveness,  its  appearances 
are  most  flattering.  Some  very  large  masses  of  native 
gold  have  been  discovered ;  and  the  locality  in  which  it 
is  found  bears,  It  is  said,  a  striking  resemblance  to  that 


rs.  It  is  said,  a  striking  rescr 
productive  of  the  auriferous  i 


ised  by 


of  the  i 
fornla. 

GOLDBEATER'S  SKIN, 
goldbeaters,  and  interposed  between  the  leaves  of  ._ 
when  they  have  attained  considerable  tenuity  :  the  In- 
testinal membrane  of  the  rectum  of  the  ox  is  generally 
used. 

GOLDEN  SULPHURET  OF  ANTIMONY.  A 
preparation  of  antimony  consisting  of  a  mixture  of  the 
sulphuret  and  oxide  of  that  metal. 

GOLD  LEAF.   See  Golo,  In  Dict. 

GO'LHITE.  One  of  the  mineralogies!  synonyms  of 


GOMPHOLITE. 


GCMFHOLITE.  {Gt.  y*u4*<,  a  nail;  attune) 
A  term  applied  by  Brongniart  to  the  conglomerate  rocki 
of  the  tertiary  series,  called  by  the  Swiss  Kbgelfloh. 


GUTTA  PERCHA. 


GO-RDIUS.  (Lat.)  The  hair  worm,  or  seta 
found  in  stagnant  water  In  Lapland  and  clsewh« 
GORC.O'NIA  NOBILIS.   (Lat.)   An  old  I 


*  GRAINS  OF  PARADISE.   The  feeds  of  a 
of  amomum  :  they  are  acrid,  and  said  to  be  the 
gueta  pepper  of  Africa. 

GRAMMATITE.  The  name  originally  given  by 
Hatty  to  the  mineral  usual ly  called  Actinolite  or  Am- 
pkibaie. 

GRAMME.   The  French  integer  of  weight  at  15*434 
English  strain*.   See  Weights,  In  Dict. 
GR  AM  MITE.     A  mineraloglcal  synonym  of  the 
of  lime,  commonly  called  Table- 


GRAPE  SUGAR  or  GLUCOSE.  The  peculiar 
form  of  sugar  existing  in  grapes,  and  in  fruits  generally  : 
It  differs  from  cane  sugar  in  baring  much  less  sweeten- 
ing  power,  and  In  being  very  imperfectly  crystallisable : 
its  chemical  formula  in  its  crystallised  state  is  C,.  HM 
Ou  :  that  of  crystallised  cane  sugar  being  C,.  H,,  O,,. 

GRASS-OIL.  Some  of  the  grasses  yield  odorous 
volatile  oils,  as  the  Anthoiantkum  odoratum ;  the  An- 
dropogon  Schcenanthos  yields  the  oil  of  lemon-grass;  ~ 
tot  grass-oil  qf  Samur  is  distilled  from  th 
calamus  aromalicus  or  nardoides. 

GRREK  FIRE.   A  highly  inflammable 
supposed  to  have^been  Invented  by  the  Greeks,  and  to 

phur. 

GREEN  EARTH.   See  Glapcomiti. 

GREENLAND  ITE .  A  variety  of  the  precious  garnet. 

GREEN  LEAD  ORE.  The  native  phosphate  of  lead. 

GRE'GORITE.  The  menachantte  of  Cornwall,  dis- 
covered by  Mr.  Gregor,  whose  name  it  bears.  An  ore 
of  titanium. 

GRIFFITHS'  MIXTURE.  The  Mistura  Ferrl 
Comnoslta  of  the  London  Pharmacopoeia ;  it  is  a  useful 


GROUND  GRU.    Ice  formed  under  peculiar  dr- 
i  at  the  bottom  of  running  water.  Gru  is  the 


by  the  people  of  Lincolnshire  to  snow 
Ing  in  or  mixed  with  water ;  and  the  ground  ice, 
a  phenomenon  of  not  unfrequent  occurrence  in  that 
part  of  the  country,  having  a  considerable  resemblance 
to  this,  goes  by  the  same  name. 

The  theory  of  the  formation  of  ground  ice  is  at- 
tended with  some  difficulty.  Dr.  Farquharson,  who 
has  carefully  Investigated  the  facts,  and  given  the  results 
of  hli  observations  on  the  ground  gru  of  the  rivers  Don 
and  I^schal  in  Lincolnshire,  in  two  papers  printed  in 
the  Philosophical  Transactions  for  18*5  and  ml,  is  of 
opinion,  that  the  Ice  is  formed  when  the  water  has  gone 
i  to  the  temperature  of  the  freesing-point  In  conse- 
nt the  bottom  being  cooled  to  a  still  lower 
iture  through  the  effect  of  radiation,  in  the  same 
as  dry  land,  under  a  clear  sky,  is  cooled  below 
perature  of  the  air :  and  in  corroboration  of  this 
opinion  he  states,  that  the  formation  never  occurs  ex- 
cepting under  a  clear  sky,  and 1  does  not  take  place 
where  the  stream  is  shaded  by  bridges  or  high  banks. 
It  has  been  objected  to  this  theory,  that  ground  Ice  has 


',  would  remain 

from  the 


of  C<>r allium  ruhrum,  or  red  coral. 

GOSSY'PIUM.  (Lat.)  Cotton.  The  systematic 
of  the  cotton  plant  Is  Gotsyptum  herbaceum. 

GRAIN.  The  Integer  of  our  system  of  weights. 
See  Wrights,  In  Dict.  The  troy  pound  contains  7(00 
grains,  and  the  avoirdupois  pound  57 GO  grains.  The 
French  decigramme  is  about  1*5  English  grains,  the 
gramme  being  =15*434  English  grains. 
GRAIN  TIN.  The  purest  kind  of  tin.  The  term 
formerly  applied  to  the  metal  obtained  from  the 
pebbles  of  tin  stone,  called  stream  tin.  The  ' 
nnar  fracture  which  pure  tin  exhibits 
is  given  by  heating  the  Ingot  till  it  be-  I 


which,  In  still  i 
that  the  whole 
acquires  the  same  I 
action.  *.Thei 
the  stones  and  i 

pediment  to  the  formation  of  crystals  at  the  bett  a*,  a 
consequence  of  the  comparatively  greater  stillness  ofr* 
water.  Probably  all  these  circumstances)  mar  cx«rsr . 
but  as  it  frequently  happeos  that  they  are  ail  pre** 
when  surface  ice  only  is  formed,  some  other  cocvd  txn» 
appear  to  be  necessary,  and  Dr.  Farqobarson's  tmcart, 
or  radiation,  seems  the  most  probable  w  hich  has  ben 
yet  suggested.  On  this  subject  see,  in  avidities  » tat 
works  above  referred  to,  Colonel  Jarkson'*  p*per  or  iW 
Congelation  of  the  Neva,  in  the  Journal  of  the 
Geographical  Society  ;  Mr.  Eisdale'a.  in  the  Edruhmrfi 
Sew  Philosophical  Journal,  vol.  xvii. ;  and  Mr.  Wests  s 
on  the  Ground  Gru  of  the  Siberian  rivers,  in  the  Lcndv* 
Geographical  Journal. 

GROUND  SWELL.  An  undulation  of  the  cm- 
caused  by  the  continuance  of  a  heavy  gale  of  *«La^ 
Ground  swells  are  rapidly  transmitted  through  a* 
water,  sometimes  to  gTeat  distances,  and  even  m  dsrta 
opposition  to  the  wind,  until  they  break  against  a  start, 
or  gradually  subside  In  consequence  of  the  frtrtwc  <d 


the  water. "  They  indicate,  by  the  direction  of  tbey 
movement,  the  quarter  in  which  a  storm  has  ragt-4. 
and  occasionally  they  are  observed  to  come  from  »*r..»„. 
points  of  the  compass  at  the  same  time. 

GUN  COTTON.  Pyroxylin*.  A  highly  mnausut> 
and  explosive  substance,  discovered  by  Schonbein.  ob- 
tained by  steeping  clean  cotton  wool  for  a  few  mica?** 
In  a  mixture  of  the  strongest  sulphuric  and  nitric  sex* 
in  equal  proportions  ;  it  is  then  thoroughly  washed.  c«< 
cautiously  dried  at  a  temperature  of  212°.  The  original 
appearance  of  the  cotton  is  little  changed,  but  it  has  bc« 
become  explosively  inflammable,  and  when  kindled  bvs 
spark  it  very  suddenly  flashes  off  with 


spark  it  very  suddenly  flashes  off  with  greater  rapm,  > 
and  energy  than  gunpowder,  for  which  It  has  bees  im  - 
posed as  a  substitute,  but  the  sad  accidents  which  hen 


occurred  in  the  . 
scale  have  hitherto  . 
used  in  a  gun  It  is 
weight,  than  gunpo** 
cury,  it  is  apt,  from  tbe 
plosion,  to  burst  the  gun.    It . 
nently  fitted  for  blasting  rocks. 

The  composition  of  gun  cotton  has  not  been  very 
satisfactorily  determined  ;  by  some  it  has  been  cec- 
sidered  as  a  nitrate  of  lignine ;  that  is,  as  a  dim: 
atomic  combination  of  lignine  and  nitric  acid,  reirr- 
sented  by  the  formula  cL  H14  Ou  +  5  NO,.  Perm 
thinks  that  the  cotton  acquires  oxygen  frocn  the  ner  - 
add.  and  forms  a  new  basic  compound  which  he  cals 
lignea,  and  he  regards  gun  cotton  as  a  kypomtrue  «J 
hgnem. 

Gun  cotton  is  soluble  in  ether,  and  furnishes  a  cre- 
tinous liquor  which  has  been  used  as  an  adhesive  apt*  - 
cation  in  surgery,  and  even  as  a  substitute  for  coaaa^ra 
sticking  plaister,  or  goldbeater's  skin.  This 
has  been  called  CoUodion.  W  h«-n  spread  ii|.oo  : 
the  ether  evaporates  and  leavea  the  gun  cotu 


been  observed  in  the  Neva  under  a  thickness  of  three 
feet  of  surface  ice,  and  an  additional  covering  of  three 
feet  of  snow,  circumstances  under  which  radiation  could  i 
not  take  place  $  but  Dr.  Farquharson  rightly  remarks,  j 
that  this  fact  can  form  no  valid  objection  to  his  cxpla- 
nation,  unless  it  were  ascertained  that  the  ground  ice 
was  formed  after  the  surface  ice  and  fall  of  snow,  and 
not  before.  M.  Arago,  in  the  Annuaire  du  Bureau  des 
Longituttes  for  1 K13,  after  stating  the  observations 
which  had  then  been  collected  on  the  suhject,  attributes 
the  formation  to  three  circumstances:  I.  In  a  body  of 
water  in  motion,  tbe  temperature  of  which  is  below  39° 
of  Fahrenheit  (under  which  water  becomes  specifically 
lighter  by  a  further  diminution  of  temperature),  the 
eddies  of  the 
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current  throw  down  the  coldest  parts 


of  a  transparent  film,  stiU  very 
explosive,  and  like  the  guu  cotton  itself, 
hirhly  electric  on  friction. 

GU'RHOFITE.  A  compact  magnesian  car  bona  :r  U 
lime,  from  Gurhoff  in  Lower  Austria. 

GUTTA  PERCHA.  This  important  article,  the 
uses  of  which  in  arts  and  manufactures  arc  on  the  rapid 
increase,  is  the  produce  of  a  large  forest  tree  <  ls>-*e»l'4 
Gulf  a.  Nat.  Ord.  Sapotacete)  growing  in  tbe  mououi  -s 
of  Singapore,  and  in  the  forests  of  Johore  at  the  ex- 
tremitv  of  tbe  Malayan  Peninsula,  and  in  Borneo ;  it  ss 
plentiful  at  Sarawak,  where  it  is  called  Staso  ;  It  ss  ate 
supposed  to  abound  on  tbe  clusters  of  ul*r*iff  to  tbt 
south  of  Singapore.  The  gutu  percha  appears  to  sepa- 
rate from  the  juice  or  sap  of  the  tree  in  the 
as  Iudia  rubber,  and  its  general  properties  In 
solvents  and  to 
semble  those  of 
gulta  percha  is^ 

so  as  to  'admit  of  being  beaten  into  a 
into  any  requisite  shape,  and  on  cooling  it  resumes  ss 
hardness.    In  very  thin  films  it  has  a  pale  yellow  «t 

riinkish  tinge,  but  generally  occurs  in  brown  or  bi^ek  j% 
umps  or  masses,  of  a  somewhat  mottled  appeara^ra 
upon  the  cut  surface,  and  translucent  at  the  edges* 
When  softened  it  may  be*sf retched  into  slips  which  <ia 
not  recover  their  former  shape  when  the  force  is  auk* 
drawn,  but  retain  a  kind  of  leathery  plialihty  on  tout  .cr. 
When  heated  to  about  350°  gutta  perclva  undergoes  a 
kind  of  fusion,  and  remains  viscid  when  cold.  It  L«m* 
with  a  strong  yellow  smoky  name.  It  is  said  to  ** 
obtainable  In  very  large  quantities,  hut  that  from  i: « 
destructive  mode  hitherto  pursued  by  the  native*  nt 
obtaining  it,  there  is  «  risk  of  Us  aenrcity.    It  was  f 
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GYN.ECONOMI. 

tade  known  In  England  in  1843  by  t 
om  Dr.  Montgomery  to  the  Society  of  Arti. 
Gutta  percha  hai  been  applied  to  the  manufacture  of 
>mfnU,  architectural  and  other  ornaments,  book- 
inding,  tubes,  water-  pipe*,  engine-hose,  picture-frames, 
littles,  and  drlnking-cups,  and  to  the  soles  of  boots  and 
loes,  ftc  Ac. :  and  when  blended  with  caoutchouc  It  is 
sed  for  driving 
alking-stlcks,  Ac. 
GYN^CO'NOMI.  Athenian  magistrates  superin- 
■•mm.'  the  conduct  of  women,  and  having  the  power  of 
iflicting  punishment  in  cases  of  misdemeanour.  They 
iffered,  therefore,  from  the  Gymrcosmi,  who  were  ln- 
>ertors  of  dress. 
GYRASOL.   See  Girasol, 


GYRATION, CIRCLE  OF.  Ifab 
1  axis,  a  point  can  be  found  in  it  at 
om  the  axis  at  which,  if  the  whoh 


oi 


in  Dict. 

i  body  revolve  round 
a  certain  distance 
whole  body  were  com- 
;  of  inertia  would  remain  the  same, 
his  point  is  called  the  centre  of  gyration,  and  the 
•dlus  of  the  circfe  qf  gyration  is  Its  distance  from  the 
«ls.  Thus,  if  m  be  the  mass  of  a  body  and  k  the  radius 
r  gyration,  then  A  '  x  m  =  the  moment  of  Inertia ;  and  if 
be  the  distance  of  any  particle  m  of  the  body  from  the 
lis,  we  have  the  equation  Iflu  =  2  (r*iw),  where  the 
uantity  on  the  right-hand  side  of  the  equation  will  be 
mnd  by  Integration  for  the  particular  bod 
deration. 

GY'RINUS.   (Let)   The  water  flea. 
GY'ROSCOPE.   (Lat.  gyrus,  a  circle  i  Gr. 
view.)    An  instrument  lor  exhibiting  t 
;rolaUon  or  rotation,  or  both  together. 


H. 


HABERGEON.  (Fr.)  A  coat  of  mail  composed  of 
i. tin -work  for  the  defence  of  the  neck  and  breast. 

J^*™™™1«}*-— U^lood  ^called* 

'lI.«3^L*ARCH.  (Gr.  mi^M.  the  blood.)  That  part 
F  the  vertebra  or  primary  segment  of  the  skeleton 
hich  encompasses  the  main  axis,  or  its  prolongations, 
r  the  vascular  system.  It  Is  situated  opposite  the  neu- 
il  arch,  and,  except.in  man.  Is  Inverted  and  beneath  the 
■ntrura. 

H.fcMAPOPHY'SIS.  (Gr.  «W  and  m*Wit,  pro- 
's*.) The  autogenous  vertebral  elements  which  close 
r  form  the  harmal  arch.  In  the  human  thorax  they 
use  the  arch,  as  "  cartilages  of  the  ribs,"  with  the  aid 
r  a  harmal  spine  or  "  sternal  bone ;"  in  the  Saurian 
ul  they  form,  with  the  spine,  the  entire  hemal  arch. 

H/E'MATINK.  (Gr.  «>*,  Uood.)  The  colouring 
rinciple  of  logwood. 

H  ■CMATO'LOGY.  (Gr.  au'tta.  the  blood,  and  Xsys*, 
'script ion. )   The  doctrine  of  the  blood. 

IIAI'DINGERlTE.  A  double  sulphtiret  of  antimony 
ad  iron,  named  after  Haidinger. 

II  AIR  PENCILS.  A  term  applied  by  artists  to  the 
nail  brushes  used  in  painting,  and  often  termed  earned 
ur  pencils :  they  are  composed  of  fine  hairs,  especially 
r  the  marten,  badger,  minever,  polecat,  &c,  and  are 
loiinted.  when  small,  in  quills  j  but  when  larger,  in 
nned  iron  tubes. 

II  AIR  SALT.   Efflorescent  sulphate  of  majmesia. 

HAIR'S  BREADTH.  The  forty-eighth  part  of  an 
ich  is  sometimes  so  called. 

H ALISPO'NGIA.     (Gr.  «IXs,  the  sea;  and  Lat 
MXiffia.)   The  generic  type  of  a  group  of  sponi 
niruished  by  the  presence  of  silicious  snlculat. 

H  A' LI  TUS  (Lat.  vapour.)  In  Physiology,  the  term 

applied  to  the  watery  vapour  which  rises  from  newly 
r.iwn  blood  :  the  peculiar  odour  of  blood  is  " 
y  rr»ia  exhalation. 


By  observing  the  prism  at 
98°  from  the  candle,  a  cok 
red  to  the  side  opposite  to 


HALLITE. 
laiie. 

H  A  L'LOYLITE. 
•Halloy.   It  is  a  1 

HA'LOSCOPE.  . 
i«?  phenomena  connected  with  halos,  parhelia,  &c.  One, 
»rcnted  by  Bravals,  was  shown  at  the  Great  Exhibition 
f  London  in  IRM.  The  instrument  consist*  mainly  of 
,e  following  parts,  all  connected  with  and  revolving  on 
vertical  axis  by  means  of  a  clock-movement:  — Two 
-iangular  glass  prisms  and  one  quadrangular,  the  first 
f  which  is  hollow  for  the  reception  of  water;  a  small 
ilrror  carried;by  a  short  arm  ;  two  opaque  plates  ot  glass 
>r  the  purpose  of  observing  one  or  two  sides  of  the 
r isms,  as  may  be  found  necessary ;  and,  finally,  a  plate 

r  P.'^**"roduce  a  representation  of  the  parhelion,  It  Is 
„  *  ««\rv  to  place  a  candle  In  a  darkened  chamber,  on  a 
fvcl  with  ana  from  10  to  12  ft.  distant  from  the  glass- 
1378 


HEDENBERGITE. 

on  Its  axis  of  rotation,  the  prism  having  two 

On  looking  in  a  horlxontal  direction,  the  par- 
te becomes  visible.  By  observing  one  side  of 
the  prism,  only  three  horizontal  lines  are  seen;  two 
being  found  by  external  and  one  by  internal  reflexion. 

To  produce  an  imitation  of  the  white  parhelion,  the 
candle  is  placed  In  the  same  position,  and  two  sides  of 
the  prism  are  again  darkened;  when,  on  looking  at  the 
parhelion  circle  at  a  distance  of  120°  from  the  candle, 
the  white  one  will  he  perceived. 

Coloured  parhelia  may  be  exhibited  by  means  of 
the  prism  of  water,  viewed  at  an  angle  of  20°  or  25°. 
One  side  of  the  prism  being  obscured,  the  coloured  par- 
helion, red  on  the  side  next  the  candle,  with  a  white 
train  prolonged  to  1Y>  or  20°,  will  be  seen. 

To  Imitate  coloured  parhelia,  formed  at  a  distance 
of  98°  from  the  sun,  the  arrangements  are  the  same. 

rism  and  looking  at  the  distance  of 
coloured  spot  will  be  observed, 
opposite  to  the  candle,  and  less  bright 
than  the  parhelion. 

Thedrcumxenithal  tangent  of  the  arc  may  be  imitated 
by  means  of  the  prism  of  water,  the  candle  being  lowered 
from  its  original  position,  and  two  sides  of  the  prism 
darkened  :  on  placing  the  eye  in  a  proper  position,  the 
image  will  then  be  reflected  upon  the  celling.  Several 
changes  may  be  produced  by  simply  turning  the  prism. 
The  circumzenfthal  arc  may  be  produced  bv  the  above 
arrangement,  the  position  of  the  eye  only  being  altered. 

To  Imitate  the  anthelton  it  Is  necessary  to  make  use 
of  the  quadrangular  prism  ;  lis  large  transparent  surface 
Is  turned  towards  the  observer,  and  the  candle  placed  a 
little  above  the  prism  at  the  distance  of  six  or  eight  feet 
from  It.  A  small  circular  mirror  Is  then  so  placed  that 
its  centre  is  on  a  level  with  the  top  of  the  prism.  The 
eye  being  situated  behind  the  prism  will  perceive  a 
luminous  circle  described  beneath  its  edge.  If  a  little 
slip  of  paper  be  placed  beneath,  it  will  be  perceived 
more  distinctly  without  moving.  By  moving  the  posi- 
tion of  the  eye  several  distinct  phenomena  will  become 
vlslhle.  There  are  means  of  adjusting  the  apparatus  to 
ender  the  Image  for  a  time  permanently  fixed.  Other 
phenomena  besides  those  detailed  can  be  shown  by  this 
nstrument,  and  great  merit  is  due  to  M.  Bravals,  the 
Inventor. 

HAND.  A  measure  of  four  inches,  by  which  the 
height  of  a  horse  Is  computed :  also  the  parts  of  a  horse 
—  as  forehand,  for  the  head,  neck,  and  fore  quarters; 
and  hindhand,  which  includes  the  rest.  It  also  <" 
nates  the  hand  of  the  rider  ;  the  spur-k 
right  hand,  and  the  bridle-hand  the  left. 

HARMALl'NE.   A crystallisable  alkaloid < 
n  the  seeds  of  the  Peranum  11  annul  a. 

HARMA'TTAN.  The  dry  parching  wind  prevailing 
on  the  coast  of  Africa,  between  Cape  Verd  and  Cape 
Lopex,  in  the  months  of  December,  January,  and  Feb- 
ruary. 

HARMO'NIC  RATIO.  In  Geometry  a  straight  line 
is  said  to  be  divided  harmonically,  or  in  harmonic  ratio, 
when  it  consists  of  three  segments  such  that  the  whole 
line  Is  to  one  extreme  as  the  other  extreme  is  to  the 
middle  part.   See  Anharmonic  Ratio. 

HARRIER.  A  small  hound  trained  for  hunting  the 
hare,  remarkable  for  the  aculencss  of  the  sense  of  smell. 

HA'RRINGTON  ITE.  A  mineral  compound  of  silica, 
alumina,  lime,  soda,  and  water,  from  the  North  of 
Ireland. 

HARTJSPICES.   See  A  roshcis.  In  Dict. 
HAU'SMANNITE.  Native  oxide  of  manganese  ;  to 
called  in  honour  of  Prof.  ~ 

HAVERSACK.  Ai 
log  provisions  on  a  ra 
H  AYTORITE.  A  variety  of  calcedony. 
HEADSTOCK.  In  machinery,  the  framing  used  for 
i  importing  the  gudgeons  of  a  wheel. 

HEBE.  One  of  the  recently  discovered  small  planets 
belonging  to  the  group  whose  orbits  lie  between  Mars 
and  Jupiter.  Hebe  was  discovered  on  the  1st  of  July 
1847.  by  Hencke,  of  Driessen,  the  discoverer  of  Astrsra, 
while  examining  the  stars  In  Bremiker's  chart.  It  had 
then  the  appearance  of  a  star  of  the  ninth  magnitude, 
but  soon  after  became  fainter,  and  appeared  as  one  of 
the  tenth.  The  new  planet  was  named  Hebe,  with  a 
cup  for  its  symbol,  by  Professor  Gauss.  Its  periodic 
time  is  about  1380  days.  (  Monthly  Notices  of  the  Royal 
Agronomical  Society,  vol.  vili.)   See  Planrt. 

HECATE'SIA.   In  Grecian  antiquity,  an  entertain- 
ment given  every  new  moon  in  honour  of  Hecate. 
HEXTOGRAMME.    A  French  measure  of  weight 


=100  grammes,  or  1543  I  English  grains, 

HECTOLI  TRE.    A  French  measure  of 
=100  litres,  or  610*2-8  English  etiole  inches. 

HECTOMF/TKE.    A  French  measure  of 
=100  metres,  or  3937  English  inches. 

HEDENBE'RGI TE.  A  silicate  of  lime  and 
first  described  and  analysed  by  Hcdenbcrg,  in 
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HEDYPHAN. 
HE'DYPHAN.   An  arsenlo-phosphate  of  lead  and 


3  f^: 


HELEMNB. 

ind  in  the  root  of 
.,  or  Elecampane.   Iu  vapour  baa  a 
ir  somewhat  resembling  that  of 
il  formula  appears  from  the  analyses  of 
Gerhardt,  to  be  C^,  II,  «>  . 

HELIO-GRAPHY.    (Gr.  (Mar,  the 
I  describe.)   A  general  name  given  to 
tug  Images  of  object,  by  means  of  ' 
see. 

HE'LVINE.  A  mineral  occurring  in  small  crystals 
at  Schwartaenberg.  in  Saxony ;  it  is  composed  of  the 
silicates  of  manganese,  glucina,  and  iron. 

HEMERALO'PIA.  (Gr.  n**e*,  the  day,  and  ar^.  the 
eye.)  A  peculiarity  in  the  sight,  in  which  persons  see  in 
broad  day  light  but  not  in  the  evening :  it  is  said  to  be  en- 
demic in  some  parts  of  Europe,  and  of  the  West  Indies. 
The  pupil  is  generally  more  dilated  and  less  sensible 
than  In  healthy  eyes. 

HEMIPI'NIC  ACID, 
obtained  bv  the 

HEMIPLEGIA.  (Gr.  «'*t*#vf.  half,  i 
strike. )    Paralysis  of  one  side  of  the  body 

HE'M I  SPHERES.  In  Anatomy,  the  two  moieties  of 
which  the  cerebrum  is  chiefly  composed :  in  man  and 
mammalia  they  approach  the  Hemispheric  form  ;  but  in 
most  of  the  lower  vertcbrata,  where  the  cranial  cavity 
affords  more  room  for  the  small  brain,  both  moieties 
are  spherical. 

HE'MITROPE.  (Gr.4*urw,and  m  T  turn.)  A 
term  applied  by  some  crystallographers  to  what  are 
ally  called  una  cryttaU,  from  their  being  generally 
i 'veil  to  result  from  the  cutting,  as  it  were,  a  crystal 
in  half,  and  then  turning  one  of  the  halves  half  round 

7on  the  other.  The  plane  common  to  the  two  portions 
the  crystal  is  called  the  i 


are  often  distinguished  by  the 


re-entering  angles 

HEPA  TIC  AIR.  (Gr.  vrmt,  the 
retted  hydrogen  of  modern  chemistry. 

HE'PATITE.  (Gr.  nrme,  the  liver.)  A  mineralo- 
gical  name  of  some  of  the  varieties  of  sulphate  of  baryta 
which  have  a  liver  colour. 

HERO'S  FOUNTAIN.   See  Fountain,  In  Dict. 
HE'RSCHELITE.  A  prismatic  mineral  from  Cata- 
nia, in  Sicily,  containing  silica,  alumina,  and  potassa ;  so 
called  in  honour  of  Sir  J.  F.  Herschel.' 

HESPE'RIDINB.  An  insipid  white  crystalline  sub- 
stance obtained  from  tbe  soft  spongy  part  of  orange  and 
lemon  rind.    It  has  also  been  called  Aurantine. 

HE'TERO.    (Gr.  irtf«,  the  other,  one  of  two.) 
As  a  prefix,  or  in  composition,  this  term  usually  indi- 
ln 


HETO-PYL1TB.  (Derivation  unknown.)  A  native 
"BR  LAND1TE.  A  mineral  formerly  clawed  with 


the  zeolite*  found  in  the  basalt  of  the  Giants'  Causeway 
and  elsewhere  :  it  is  a  silicate  of  alumina  and  lime. 
HIBERNATION.   See  HYBiaNATioN,  in  Dict. 
HIERO'S  FOUNTAIN.  See  Fountain,  in  Dict. 
HILUM.   Tbe  point  by  which  a  seed  U  attached  to 
the  seed  vessel. 

Hl'PPOCRAS.  Spiced  wine.  The  following  is  one 
of  the  most  approved  recipes  for  its  preparation:  S 
ounces  of  cinnamon,  half  an  ounce  of  canella  alba,  and 
of  cloves,  mace,  nutmeg,  ginger,  cardamoms,  each  1 
drachm  :  these  are  to  be  finely  bruised  and  digested  for 
three  or  four  days,  in  a  warm  place,  in  a  mixture  of  IS 
quarts  of  canary  and  Lisbon  wines  I  the  liquor  is  then 
to  be  filtered,  and  3  pounds  of  refined  sugar  added. 

HIPPOCRATES'  SLEEVE.  Monica  Hippocratis. 
An  old  pharmaceutical  term  signifying  a  conical  bag  or 
■  or  linen,  in  the  shape  of  a  jelly- 


strainer  made  of  flannel 
baHIl  i 


of  the  iris, 
of  tbe 


IIPPUS.  (Lat. 
occasioning  re[ 
pupil  of  the  eye. 

HI'SINGERITE.  Ahydrated  silicate  of  peroxide  of 
iron,  found  in  Sweden  and  Germany ;  occurring  in 
rounded  nodules. 

HISTO'LOGY.  (Gr.  imt,  a  tissue;  htyn,  a  dis- 
course. )   The  doctrine  of  the  animal  tissues. 

HOCK  DAY.  HOKE  DAY.  A  festival  formerly 
observed  in  England  on  the  second  Tuesday  after 
Faster,  in  commemoration  of  tbe  destruction  of  tbe 
Danes  in  the  time  of  Ethelred. 

HO'GAUITE.   A  rolneralogical  synonym  of  a  species 
of  natrolile  from  Hogau.  near  the  lake  of  Constance. 
HO'LMITK,   A  species  of  carbonate  of  lime,  named 
"ter  Holme,  who  analysed  it 

IIOMBERG'S  PHOSPHORUS.   Fused  chloride  of 


OMBERG'S  PVROPHORUS. 


HON 
i  Dict 


HOOPOO. 

IIOMBERG'S  SEDATIVE  SALT, 
to  which  r 
HO' MO.  (Gr., 
in  composition  t 
opposed  to  hetero,  whit 

"CEO'PATHY.  (Gr  ,u*«,  *»m,7ar;  wmfm  ■ 
.)  A  medical  hypothesis  promulgated  at  tkvsssv 
t  of  tbe  present  century  by  Use  hat  P- 
n,  of  Lelpsig,  according  to  which  i 
cine  has  a  specific  power  of  inducing  a  certain 
state  of  the  system  ;  and  if  such  medicine  be  rivee  •,•  i 
person  suffering  under  the  disease  which  it  hatitav 
dency  to  induce,  such  disease  disappears  hrriasi  r*» 
similar  diseased  actions  cannot  simultaneously  subskt 
in  the  same  organ.  Medicines,  therefore,  are  ate 
nistered  in  doses  sufficient  to  induce  aa  action  tow*. 
what  superior  to  that  of  tbe  disease,  and  the  doses  vhrt 
answer  this  purpose  are  infinitesimal,  as  it  is  eaflst:  i 
millionth  of  a  grain  is  often  an  excrasrve  coast*: 
"  With  respect  to  the  homceopathic  theory  of  the  sys> 
ration  of  i 
•  all  that 
supported 


saidjs^ 

practice,  it  evident?"  amoun^u^^o^^w^^T 
regulating  the  diet  and  habits  of  the  patient."  Pea, 
all  judicious  practitioners  have  long  been  agreed  Lit 
there  are  many  cases  which  are  beat  treated  M  cv 
manner  just  mentioned,  and  in  which  physic  doessasw 
harm  than  good ;  in  which.  In  short,  a  sensible  peyav 
cian  endeavours  to  amuse  the  patient,  white  nati 
the  disorder :  so  that  the  frequent  success  of 
pat  hie  treatment  may  be  explained,  without 
tbe  principles  upon  which  it  is  presumed  to  be  fbuaahi 

HOMO'LOGY.  (Gr.  *W,  the  same,  and  Xsym 
scription.)  la  Anatomy,  that  department  of  the  sew 
which  teaches  the  essential  correspondence  or  ann 


ableness  of  the  parU,  either  ii 
t<  of  the  same 


ferent  segments  i 

ment,  also  the  correspondence  of  the 
with  the  Ideal  archetype  which  has 
its  organisation.  Thus,  firstly,  the  wing  of  a  bird  is,s> 
mologically,  the  same  limb  as  the  arm  of  a  mas  or  a* 
fore-foot  of  a  horse :  and  the  "  os  quart  rat  urn  "  af  I 
bird  is  shown  to  be  the  same  bone  as  the  "os  tya- 
panicum  "  of  the  tortoise,  and  as  tbe  "  auditory  at* 
cess  of  the  temporal  bone"  of  a  man.  Tbev  an 
said  to  be  "  homologous "  parts,  and  the  proposltksi 
are  examples  of  what  has  been  called  **  special  bar 
logy."  Secondly,  the  wing  of  a  bird  la  the  same  w 
correlative  part  in  its  segment  of  the  body,  as  the  fag  a 
in  a  more  posterior  segment :  just  as  the  frontal  bore  > 
the  correlative  element  in  Its  segment,  with  the  safer- 
occipital  bone  in  its  segment  The  wing  of  the  r.&: 
side  ts  also  tbe  answerable  part  of  the  wtnp  of  th- 
side ;  in  the  same  way  that  the  right  neurapophrws  rf 
any  given  segment  answers  to  the  left  neurapophysw  fe- 
rric same  segment.  Propositions  of  this  kind  are  ex- 
amples of  what  is  termed  "  serial  homology  ;  "  and  thf 
parts  so  corresponding  are  said  to  be  "  botnotypal  " 
thus  the  arm  is  the  homotype  of  the  leg,  tbe  bunvrwi 
of  the  femur,  the  radius  of  tbe  tibia,  the  ulna  of  tht 
fibula,  Ac.  Thirdly,  in  relation  to  the  archetype  of  At 
vertebrate  skeleton,  the  arm  Is  tbe  *'  diverging  append- 
age "  of  its  segment ;  thesuperoccipilal  bone  is  the  **nea- 
ral  spine  the  exoccipital  bone  or  m  condyloid  part  of 
the  occipital  bone"  In  **  Anthropotomy  "  is  the  "mw 
apophysis  ; "  the  haslocclpltal  bone  or  *'  basilar  procr  —  of 
the  occipital  bone  "  it  the  "  centrum  "  or  "  body  "  of  H 
segment :  these  proposition*  are  instances  of  what  h 
termed  "  general  homology."  as  being  expressive  of  tht 
highest  generalisations  in  that  philosophical  i~ 
of  anatomical  science.  —  See  Owen  On  the 
uf  Homologies  of  the  Vertebrate  Skeleton. 
HOMO'NYMOUS.  (Gr.  *>*,  the 
.)    In  Anatomy,  syn.  of  H 


those  of  the  right  side  arise  from  the  left  part  of  the 
brain,  and  rice  versa,  which  seems  to  be  the  opmkn  of 
the  best  anatomists,  then  one  would  imagine  that  taw 


homonymous  nerves  of  the  right  and  left  side  must,  tat 
crossing  over,  lie  somewhere  contiguous  to  each  other, 
and  so  impart  vibrations  to  each  other." —  Harden. 

HO  MOTYPE.  (Gr.  astir  and  *vt«*.)  In  Aaa&  ttr. 
the  correlative  in  one  segment  with  any  givea  part  ■ 
another  segment,  or  In  the  tame  segment  of  one  and 
the  same  animal.  Thus  the  frontal  bone  Is  the  hooss> 
type  of  the  superoccipital  bone;  tbe  humerus  is  the 
homotype  of  the  femur ;  the  parts  on  the  right  side  art) 
homolyjtes  of  those  which  are  repealed  on  the  hat 
aide.  It  ii  the  object  of  "  serial  homology 
mine  "  homotypal  "  parts.  See  Homologt. 

HO'NEY  DEW.  A  sweetish  substance 
the  leaves  of  plants  by  certain  aphides. 

HO'PEITE.  A  mineral  named  after  Dr.  Hope,  lata 
Professor  of  Chemistry  at  Edinburgh  ;  it  is  said  ha  be  a 
hydrous  phosphate  of  sine  and  cadmium. 

HOOPOO.    The  vernacular  name  of 
Epops,\n  Ornithology. 


>gte 


HORSE  POWER. 

A  dynamical  unit  employed  for 


HORSE 

i>  resting;  thepower  or  magnitude  of  a  (team  engine. 
\Vhen  Mr.  Watt  first  employed  hit  improved  iteam 
igine  In  turning  mills,  many  of  which  had  previously 
en  driven  by  horse*,  it  became  desirable  to  possets 
m«  measure  of  power  whereby  the  size  of  engine 
for  the  supercesston  of  any  given  number  of 
might  be  approximately  determined.  Mr.  Watt 
insequently  made  several  experiments  to  ascertain  the 


exerted  by  ahorse  In  a  given  time,  and 
>  strongest  chut  of  dray  horses  would  on 
1  average  raise  a  weight  of  33.000  lbs.  through  one  foot 
i  the  minute,  by  the  intervention  of  appropriate  me- 
lanism. This  dynamic  effort,  therefore,  he  designated 
hors<  power,  ana  when  be  had  to  introduce  an  engine 
hlch  should  be  capable  of  performing  the  work  of  any 
iv en  number  of  horses,  he  had  ouly  to  take  care  that  ft 
ould  be  able  to  raise  33,000  lbs.  one  foot  high  in  the 
tinute  for  every  horse  power  that  it  was  intended  to  su- 
erscde.  The  dimensions  of  engine  which  should  be  ca- 
able  of  raising  any  multiple  of  33,000  lbs.  one  foot  high  in 
te  minute  were  at  the  tame  time  determined,  and  that 
tultlple  expressed  the  number  of  horses  power  the  en. 
ine  was  able  to  exert.  Thus  if  the  engine  were  of  such 
imenalont  as  to  be  able  to  raise  ft  times  33,000  lbs.  one 
>ot  high  In  the  minute,  it  would  be  5  horses  power ;  if 
were  able  to  raise  10  times  33,000  lbs.  one  foot  high  in 
minute.  It  would  be  of  10  horses  power,  and  to  of  any 
ther  number.  The  effective  pressure  on  the  piiton 
f  these  enginea.  or  the  pressure  considered  available  for 
n parting  motion  to  any  body,  after  deducting  the  power 
(Mistimed  by  the  engine  itself,  was  reckoned  to  be  about 
lbs.  on  the  square  Inch.  The  area  of  the  piston,  there- 
jre.  In  square  Inches  multiplied  by  7  represented  the 
ffective  moving  pressure,  and  the  space  travelled 
ri  rough  by  the  piston  in  the  minute  gave  the  distance 
hrough  which  the  pressure  or  weight  operated.  The 
otal  effective  weight  or  pressure  upon  the  piston,  there- 
are,  multiplied  by  the  space  through  which  it  passes, 
nd  divided  by  33,000,  would  in  all  rases  give  the  number 
f  horses  power  that  the  engine  was  capable  of  exerting, 
nd  as  the  effective  pretsure  upon  the  piston  was  limited 
o  about  7  lbs.  on  the  square  Inch,  and  as  the  speed  of 
he  piston  was  limited  to  about  220  feet  In  the  minute,  a 
crtain  dimension  of  engine  w«  necessary  to  realise  any 
r,  and  came  to  be  considered  as  tanta- 
therefore,  engines  of 
'  at  of  a  certain 
sold  by  the  horse 
►ower  In  the  same  way  that  cloth  is  bought  or  told  by 
he  yard  measure,  and  the  engine  would  in  all  catet 
•xert  just  about  the  power  at  which  it  was  nominally 
ated. 

In  process  of  time,  however,  a  different  state  of  things 
upervened.  When  Watt's  patent  expired,  numerous 
■ther  manufacturers  of  engines  sprang  into  existence. 
3y  degrees  the  pressure  upon  the  piston  came  to  be  in- 
Teased  :  the  velocity  of  Its  motion  was  also  increased, 
nd  a  dimension  of  engine  answerable  to  a  horse  power 
tecame  capable  of  raising  much  more  than  U.OOOJbs.  one 
not  high  in  the  minute.  Engines  continued,  however, 
o  be  bought  and  sold  by  the  horse  power,  just  as  if  there 
tad  been  no  increase  in  their  efficiency,  and  the  same  di- 
mension of  engine  was  reckoned  equal  to  a  horse  power 
hat  was  accepted  before.  There  came,  consequently,  to 
m  two  kindt  of  horse  power,—  the  one  a  dynamical  unit, 
rhich  measures  the  number  of  times  33.000  lbs.  can  be 
i fled  one  foot  high  per  minute  by  the  engine ;  and  the 
•l  her  a  commercial  unit,  which  measures  the  dime  nsion 
»f  the  engine.  The  dynamical  horse  power  Is  what  Is 
ermed  actual  horse  power;  the  commercial  or  conven- 
iunal  unit  it  what  it  termed  nominal  horse  power.  In 
peakingof  engines  great  misapprehension  and  confusion 
<ave  been  caused  from  the  want  of  a  distinct  idea  of  the 
.1  (Terence  between  actual  and  nominal  power. 

The  actual  power  of  any  engine  cannot  be  determined 
xcept  approximately,  before  the  engine  is  made ;  but  it 
s  ascertained,  when  the  engine  is  at  work,  by  means  ol 
tn  instrument  called  the  Indicator.  An  engine  some- 
Lmes  exerts  more  actual  power  than  at  other  times,  aU 
bough  its  nominal  power  remains  unaltered.  For  ex- 
when  a  steam  vessel  in  entering  a 


speed,  lhe;tteam  it  partially  excluded  from  the 
xler,  and  there  is  consequently  lest  pretsure  upon 
Piston  than  before.   A  similar  result  will  follow  ii 


follow  if 

coals  be  bad,  or  there  bean  inadequate  proportion  of 
oiler  j  and  the  efficiency  with  which  an  engine  works  is 
a  all  catet  ascertainable  by  determining  by  means  of  the 
adlcator  the  actual  power.  (See  litniCAToa,  in  the  Sop- 
•leusnt.)  In  modern  engines  the  actual  power  it  from 
I  to  4  timet  greater  than  the  nominal  power.  In  other 
rordt,  an  engine  purchased  or  popularly  spoken  of  at 
000  horses  power,  will  be  able  to  lift  from  2000  to  4000 
lmes  33,000  lbs.  one  foot  high  In  the  minute.  Such  an 
ugine,  therefore,  though  nominally  of  1000  horses 
tower,  will  exert  actually  from  2000  to  4000  horsea 
lower  ;  the  exact  amount  of  power  exerted  being  dc- 
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terminable  only  by  the  application  of  the  Indicator  to 
the  engine.  For  the  mode  of  determining  the  actual 
power  of  an  engine  see  the  article  Indicator.  The 
nominal  power  may  be  determined  by  the  following 
rule  : —  Multiply  the  square  of  the  diameter  of  the  cy- 
linder in  inches  by  the  cube  root  of  the  stroke  In  feet 
and  divide  by  47.  The  result  It  the  nominal  power  of 
the  engine  in  horses.  The  reader  will  find  in  the  Ar- 
tnan  Club's  Treatise  on  the  Steam  Engine,  p.  96.,  a  table 
of  the  nominal  horse  power  of  low  pressure  or 
den  sing  enginea. 

H U '  M Oil AL^PAT HOLOGY .  The 

fluids  of  the  body,  aa  opposed  to  nervous  pathology, 
which  refcrt  them  to  the  nervous  energy  resident  in  the 
solids. 

HUMBOLDT  I  TE.  So  called  in  honour  of  Hum- 
boldt. A  crystalline  mineral  found  In  the  lava  of  Ve- 
suvius ;  It  Is  a  silicate  of  lime  and  magnesia. 

HU'MIC  ACID.  Ill  MINI;.  (Lat.  humus,  the 
ground.)  The  peculiar  brown  matter  which  may  be 
obtained  from  bog-earth,  peat,  and  turf,  and  which 
may  also  be  extracted  from  most  sods,  where  it  it  de- 
rived from  the  slow  decay  of  plants ;  it  is  also  contained 
in  brown  decayed  wood,  and  in  the  brown  exudations 
of  the  bark  of  certain  trees,  more  especially  in  that  of 
the  elm,  or  ulmtne.    By  the  action  of  several  chemical 


agents  on  different  organic  bodies,  the 
Is  frequently  produced.  It  Is  a  subttance  which  con- 
tributes to  the  fertility  of  toil,  chiefly,  perhapt,  in  con- 
sequence of  its  absorptive  power  in  regard  to  ammonia. 

HUMMOCK.  A  level  sheet  of  ice.  A  circular 
mound  appearing  at  a  distance  it  alto  so  called. 

HU'NGER.  (Germ.)  The  sensation  in  the  region  of 
the  stomach  arising  from  the  want  of  solid  food :  in  inten- 
sity it  varies  considerably  in  different  individuals,  and  is 
sometimes  attended  by  pain  and  windy  rumblings  in  the 
epigastrium.  When  severe,  hunger  is  attended  by  slow 
respiration  and  circulation,  and  diminution  of  the  heat 
of  the  body  and  of  the  secretions.  The  return  of  hun- 
ger it  accelerated  by  exercise  and  fatigue,  and  by  a  low 
temperature.  In  debilitated  constitutions  excessive 
hunger  should  be  carefully  avoided,  and  in  any  case,  the 
effects  of  fatting  may  prove  prejudicial  to  the  ' 
of  the  stomach. 

HU'RAULITE.  A  phosphate  of  iron  and  i 
found  at  Huraux,  in  the  Haute  Vienne. 

HU'RONITB.  A  mineral  from  the  vicinity  of  Lake 
Huron  ;  It  is  imbedded  in  a  species  of  hornblende  :  it  is 
a  hydrated  silicate  of  alumina,  and  contains  alto  lime, 
magnesia,  and  oxide  of  iron. 

HY'A  LOS  I'DE  RITE.  (Gr.  ink*,  glass;  rilxft, 
iron.)  A  mineral  consisting  essentially  of  the  silicates 
of  magnesia  and  Iron,  from  Sasbach,  in  Britgau.  It  is 
of  a  glastv  luttre. 

HY'DROLITE.  (Gr.  it**,  water;  Aift*,  a  stone.) 
A  silicate  of  alumina,  Iron,  and  potassa,  containing 
nearly  30  per  cent,  of  water :  it  hat  principally  been 
found  in  the  amygdaloidan  rocks  of  Antrim  in  Ireland. 

HYDRO'PATHY.  (Or.  uimf  and  r«t*V.  disease.) 
Thit  term  Is  applied  to  a  treatment  of  disease  generally 
called  the  cold  water  cure  ;  It  was  suggested  in  1828,  by 
Vincent  Prlessnlti  of  Graefenberg  in  Sll 
tlsts  In  the  internal  and  external  adminis 
water,  accompanied  by  air  and  exercise,  early  b 
and  strict  attention  to  diet ;  there  are,  therefore,  i 
catet  In  which  such  a  plan  rationally  pursued  mutt  be 
obviously  useful,  more  especially  to  overphysicked 
individuals,  residing  in  populous  towns,  eating  and 
drinking  too  much,  and  keeping  bad  hours.  At  the 
tame  time,  tome  parti  of  the  treatment  "  are  of  so  out- 
rageous a  character,  as  frequently  to  aggravate  the 
disease  which  they  are  intended  to  cure,  and  occasionally 
to  endanger  or  even  destroy  the  life  of  the  patient. 


(The  term  hydnntathy  is  cc 
from  hydro-therapeutics.) 

HYDROTHIO'NIC  ACID.  (Or.  Cl*:  and  t\m, 
phur.)  Hydrosulphuric  acid,  or  sulphuretted  hydrogen. 

HY'DRURET,  or  HYDROGURET.  A  term  ap- 
plied in  chemistry  to  some  of  the  compounds  of  hydro- 
gen, more  especially  with  the  metals. 

HYGE'IA.  Oncof  thegrou 
Mars  and  Jupiter.  Hygeia 


Mart  and  Jupiter.  Hygeia  was  discovered  by  Dr. 
Aunibal  De  Gatparli,  of  the  Observatory  at  Naples, 
while  comparing  Steinheil't  map  with  the  heavens,  on 
the  12th  of  April.  1349.  It  had  then  the  brightness  of  a 
star  between  the  ninth  and  tenth  magnitudes.  De  Gas- 
paris  referred  the  naming  of  the  planet  to  Capocci,  who 
called  it  Hygeia,  and  selected  for  its  symbol  a  serpent 
crowned  with  a  star.  It  was  the  tenth  in  the  order  of 
discovery.   See  Planet. 

HYGRO'MA.  (Gr.  vypt,  moist.)  A  tumour  contain- 
ing serum  or  other  nonpurulent  fluid. . 

HYGRO'METRY.  (Gr.  iry*x,  moist,  and  surf*, 
measure.)  Of  the  various  methods  which  have  been 
proposed  for  ascertaining  the  bygrometric  condition 
of  the  atmosphere  that  which  consist*  in  deducing 

Digitized  b; 


of  tho  aqueous  vapour  contained  In  It  from 
itures  indicated  by  two  contiguous  thcrmo- 
one  having  its  bulb  kept  wet,  while  that  of 
the  other  U  dry,  it,  perhaps,  the  most  generally  conve- 
nient, and  U  accordingly  that  which  b  usually  adopted 
in  meteorological  observation.  The  apparatus  has  been 
called  a  PiZckrometer,  and  Is  described  under  that 
name  in  the  Diction  aev  or  Science,  though  the  term, 
from  its  etymology,  might  be  applied  with  equal  pro- 
priety  to  any  other  hygrometer  or  instrument  for  mea- 
suring the  quantity  of  vapour  existing  in  air.  On  account 
of  the  importance  of  this  instrument  in  meteorology, 
we  propose,  here,  to  state  the  theory  upon  which  its 
application  depends. 

it  may  be  proper  to  premise  that  the  relation  between 
the  tension,  or  the  elastic  force  of  aqueous  vapour,  and 
the  temperature  (a  relation  which  is  the  subject  of 
t)  is  supposed  to  be  known  for  all 
nder  consideration,  and  exhibited  in  a 
to  determine  the  elastic  force  of  the  < 
;  In  the  atmosphere  at  a  given  temperature,  U 
the  same  problem  as  to  determine  the  degree  of  tetnpe- 
rature  to  which,  if  the  air  were  cooled  down,  it  would  be 
saturated  with  the  same  quantity  of  vapour  as  it  actually 
contains,  and  begin  to  deposit  moisture  ;  and,  recipro- 
cally, if  this  temperature,  which  is  that  of  the  dew 
point,  be  determined,  the  tension  of  the  vapour  existing 
In  the  air  becomes  known  from  the  previously  ascer- 
tained relation  between  the  tension  ana  the  temperature 
of  aqueous  vapour.  Tables  of  the  numerical  expression 
of  this  relation  were  constructed  by  Dal  ton,  and  are 
given  in  most  works  which  treat  of  the  subject.  See 
Vapoite,  in  Dict. 

Theory  of  the  Ptyckrometer — When  water  or  any 
wetted  surface  is  exposed  to  air  not  saturated  with 
moisture,  vapour  is  formed ;  and.  In  the  formation  of 
vapour,  heat  is  absorbed  or  becomes  latent.  The  beat 
thus  absorbed  being  taken  from  the  body  from 
t  the  evaporation  takes  place  the  " 
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Weight  of 
viously  to 

bulb] 


contact  with  it  is  cooled  down  to  the  same  temperature. 
Now,  the  theory  of  the  psychrometer  is  founded  on  this 
hypothesis,  namely,  that  the  quantity  of  heat  abandoned 
by  the  thin  shells  of  air  which  successively  come  into 
contact  with  the  wetted  bulb  of  the  thermometer  la 

Ereclsely  equal  to  the  heat  absorbed  in  the  formation  of 
te  vapour. 

From  this  hypothesis  an  equation  is  obtained  which 
gives  the  tension  corresponding  to  the  temperature  of 
the  dew  point  In  terms  of  the  tension  corresponding  to 
the  temperature  of  the  wet  bulb  (that  of  evaporation), 
the  difference  of  the  readings  of  the  wet  bulb  and  dry 
bulb  thermometers,  and  the  height  of  the  barometer, 
in  the  following  manner:  Let  /  denote  the  temperature. 
In  Fahrenheit  degrees,  Indicated  by  the  dry  bulb  ther- 
mometer, and  f  the  temperature  indicated  by  the  wet 
bulb  thermometer.    The  thin  shell  of  air  in  imme- 


'wifh  wSi -see— !_  .  * 
3         l+*f  90 


previous  I 
down  to  f 


f.  is 

abandons  a  certain  quan- 
ta composed  partly  of  dry 
If,  tnerclore,  we 


to  f.  an 
tity  of  heat.   But  the 
air,  and  partly  of 
assume 

A  =  the  heat  ahandoned  by  the  dry  air  in  the  shell, 
Bsthe  heat  abandoned  by  the  vapour  originally  ex- 

lsting  in  the  portion  of  air  forming  the  shell, 
Csthe  heat  absorbed  by  the  vapour  formed  and 

taken  up  by  the  shell ; 

then  by  the  hypothesis 

A+B»C.  (1.) 

To  express  these  portions  of  heat  universally,  we  have 
A=weight  of  dry  air  In  shell  x  specific  heat  of  dry 

:airx  (/-O, 
Bssweight  of  vapour  In 

vapour  x  'J—P), 
C=weight  of  vapour  formed  x  latent  heat  of 

at  temperatures  between  t  and  f. 
Now  let 

»p=  weight  of  shell  of  dry  air,  at  32°,  under  a  pressure 

equal  to  30  inches  of  mercury, 
.^coefficient  of  expansion  of  air  for  1°  Fahrenheit 

=l-4H0th, 

ftsratlo  of  density  of  vapour  to  density  of  dry  air, 
A  — height  of  the  barometer  in  inches, 
/'^elastic  force  of  aqueous  '"P0^     saturated  air, 

aplastic  force  of  the  vapour  actually  existing  In 
the  air  at  temperature  t,  or  the  tension  of  va- 
pour at  the  dew  point ; 
then,  In  respect  of  the  thin  shell  of  air  surrounding  the 
Vet  bulb,  we  have  the  following  expressions  for  the 


Weight  of  dry  air  in  shell  •  *^=f, 
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Weight  of  vs 

Now  putting 

specific  heat  of  dry  air, 

i  —  specific  heat  of  vapour, 

A.=latent  heat  of  vapour  between  t  and  f : 
and  substituting  these  and  the  above  expressions  ht 
the  weights  in  A,  B,  and  C,  the  equation  (I.) 

fronn 


a) 


Of  the  quantities  which  enter  into  this  equattai  /.  r, 
and  A  are  given  by  direct  observation,  and  f  » 
when  /'  Is  known  from  the  table  of 
fcrred  to.   The  remaining 
have  been  detcrmi 
are  as  follows :  — 

1.  From  the  experiments  of  Laroche  and 
specific  heat  of  dry  air,  >,  was  found  to  be  (rl 
of  water  being  unity. 

S.  The  specific  heat  of  aqueous  vapour,  t.  is  Ices  err- 
tainly  determined.  August  assume*  it  to  be  equal  to 
that  of  dry  air.  Laroche  and  Gerard  found  rt  to  i* 
3*136  times  that  of  dry  air.  In  the  present  rase  n 
accurate  value  is  not  important,  for  the  term  whka  s 
multiplies  is  so  small  in  comparison  of  X.  thai  it  stay 
be  rejected  without  sensible  error. 

3.  The  density  of  aqueous  vapour,  3,  referred  to  t"x 
of  dry  air  at  the  same  temperature,  was  found  by  Gay 
Lussac  to  be  0-623.%  or  nearly  .-V-Hihs.  Kegnault  a/t^r  -i 

4.  With  respect  to  the  latent  heat  of  vapour,  a,  fa 
value  at  any  temperature  is  deduced  from  its  known  r 
assumed  value  at  212°  by  means  of  the  hr  pot  hews  (coo- 
firmed  1st  experiment)  that  the  sura  of 'the  latrnt  ut 
sensible  heat  it  constant  for  all  temperatures.  At  Vf 
the  latent  heat  of  vapour  is  usually  assumed,  actmm 
to  the  determination  of  Lavoisier,  to  be  1000 ;  that  is 
to  say,  as  much  heat  is  absorbed  in  the  forrnatioa  of  a 
certain  weight  of  vapour  as  would  raise  the  temperas  lj* 
of  1000  times  the  same  weight  of  water  one  de-pre*  H 
Fahrenheit's  scale.  Hence  at  31°  it  is  1 1  SO.  Beru..: 
ascertained  by  direct  experiment  that  the  formula  ur 
the  psychrometer  would  be  mote  accurate  by  taking  * 
equal  to  610°  on  the  centigrade  scale,  at  the  temperaii*T 
or  freezing ;  this  corresponds  to  1098°  of  Fahre-xo*--* 
and.  consequently,  at  0°  Fahrenheit  the  latent  bra:  a 
1130°.  For  any  other  temperature,  f,  we  hare,  i 
fore,  A=sl  130-1'. 


.  Substituting  these  values  of  y,  A,  3,  and  x,  in  tte 
formula  (2.),  and  rejecting  i{t-T)  m  the  Hcuvcmm .:. 


1130-/'  m  9 

For  f'=50°.  this  gives  r»/*_-oiX>397  {t~D  {h~f^,. 

If  the  temperature  of  the  wet  bulb  fail  besow  tSe 
frcesing  point  the  water  surrounding  the  bulb  is  frotf. 
so  that  it  is  ice  which  is  evaporated.  And  as  I  iff  of 
heat  are  expended  In  converting  ice  into  water  tbt 
>mes,  for  this  case, 

x=/_0-4»(/-Q(a-r?<  {1) 

The  value  of  *  being  computed  from  tbts  formal*. 
the  corresponding  temperature  in  the  table  is  that  at 
the  dew  poiut. 

Objections  of  various  kinds,  theoretical  and  prartka', 
have  been  raised  to  the  results  obtained  by  this  method. 
The  fundamental  principle  adopted  by  August  is.  that 
the  whole  of  the  air  which  supplies  beat  to  the  wet  bmih 
falls  to  the  temperature  of  that  bulb,  and  becomes  com- 
pletely saturated  with  moisture.  But  ft  seems  man 
probable  that  the  air  coming  into  contact  with  the  bat* 
does  not  quite  take  the  temperature  of  the 
that  the  saturation  is  not  complete.  Kegnau 
that  Ihe  ratio  of  the  quantity  of  heat  mhich  th 
from  the  bulb  hv  the  vaporisation  of  the  water  to  tt-e 
quantity  which  it  loses  in  being  cooled  it  probably  tsoC 
conduit,  but  so  much  the  greater  as  the  air  is  drier,  ( 
because  dry  air  absorb*  moisture  with  greater  and.ry! 
than  when  it  is  nearly  saturated.  Another  ohjectioa  ial 
that  the  heat  which  is  absorbed  in  converting  the  vsisc 
on  the  wet  bulb  into  vapour  is  not  supplied  exclusively 
by  tiie  surrounding  air,  but  in  some  measure  by  the 
radl.Hti.'ii  from  objects  around  ifor  example,  the  frame 
to  which  the  thermometers  are  attached,  or  the  dry 
bulb  it  sell' if  too  near},  the  influence  of  which  it  is  perhaps 
impossible  altogether  to  eliminate.  Other  dbjeetsoss 
are  founded  on  the  considerable  uncertainty  as  to  it* 
numerical  values  of  some  of  the  elements  whsch  enrol 
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H  YG  ROMETR  Y. 

Into  the  formula,  and  especially  with  respect  to  the  beat 
absorbed  by  water  when  vaporised  In  air.  Regnault, 
therefore,  considers  that  the  safest  course  is  to  determine 
the  coefficients  of  the  formula  by  direct  experiments 
under  determinate  conditions.  One  means  of  accom- 
plishing this  is  to  compare  the'resultsof  a  large  number 
of  observations  with  the  temperatures  of  the  dew  point 
ascertained  directly  by  simultaneous  observations  with 
a  Daniell's  hygrometer ;  but  as  this  instrument  Itself 
cannot  be  relied  on  with  certainty,  the  only  sure  me- 
thod would  seem  to  be  that  of  separating  the  moisture 
from  the  air  and  determining  their  proportions  by  actu- 
ally weighing  them. 

It  is  important  to  determine  the  influence  of  the  wind 
on  the  results  obtained  by  this  instrument.  According 
to  theory,  when  the  difference  of  the  temperatures 
indicated  by  the  two  thermometers  has  become  sta- 
tionary, the  agitation  of  the  air  should  have  no  effect 
on  them  ;  for  as  the  degree  of  cold  ultimately  produced 
depends  on  the  intensity,  and  not  on  the  velocity,  of 
evaporation,  the  effect  of  wind  on  the  wet  bulb  might 
be  expected  to  bo  only  that  of  depressing  its  tempe- 
rature more  speedily,  but  not  to  a  lower  point.  Reg- 
nault made  numerous  experiments  on  this  subject,  and 
rd  at  the  conclusion  that  wind  certainly  does  in- 
the  observation,  but  when  the  Instrument  is 
"  to  free  air  the  Influence  is  not  perceptible  so 
the  velocity  of  the  wind  does  not  exceed  fl 
•Ix  metres  per  second  (16  or  20  English  feet,  or 
II  to  li  miles  per  hour).  When  the  wind  blows 
strongly,  another  disturbance  may  arise  from  the  cir- 
cumstance that  the  masses  of  air  successively  brought 
into  contact  with  the  wet  bulb  may  have  very  different 
degrees  of  humidity.  On  the  other  hand,  when  the  air 
is  perfectly  calm  It  Is  not  Improbable  that  an  atmosphere 
of  saturated  air  may  be  formed  and  remain  about  the 
wet  bulb,  extending  to  some  sensible  distance;  for  it 
is  known  that  vapour  diffuses  itself  through  air  in  this 
state  slowly  and  with  difficulty.  It  is  scarcely  necessary 
to  add,  that  when  the  air  is  nearly  saturated  with  vapour, 
and  there  is  consequently  little  difference  between  the 
temperatures  indicated  by  the  two  thermometers,  the 
results  obtaiued  must  be  liable  to  considerable  un- 
certainty. 

formula  for  computing  the  temperature  of  the 
point,  from  observations  of  a  dry  and  wet  bulb 
thermometer,  was  first  investigated  by  Professor  August, 
of  Berlin,  and  Is  given  In  his  work  Ueber  die  ForUchritU 
tter  llygrometrie  (Berlin.  1830),  the  same  in  form  as 
the  above,  but  with  slightly  different  constants.  There 
Is  also  an  investigation  on  the  same  principle,  and 
leading  to  the  same  results,  by  Dr.  Apjohn,  in  the 
Dublin  Transactions  for  lKMand  1H35,  and  tables  have 
been  constructed  by  Col.  Boileau  for  facilitating  the 
computation  of  the  formula.  But  the  fullest  and  best 
information  on  the  subject  Is  contained  in  a  paper  by 
Iti'gnnult,  published  In  the  Annates  de  Chimie  et  de 
I'hytujw  (3me  series,  tome  xv.,  Paris,  1  »!'>>.  In  this 
paper  Kcgnault  describes  a  new  hygrometer,  invented 
by  him,  for  determining  the  dew  point  by  direct  observ- 
ation, the  cold  being  produced,  as  in  Daniell's  hygro- 
meter, by  the  evaporation  of  ether  ;  but  in  Kegnault's 
instrument  the  ether,  instead  of  being  poured  over  the 
wet  bulb,  and  much  consequently  wasted,  is  confined 
within  a  glass  tube,  or  cylinder,  or 
diameter,  and  agitated  by  blowing  a 
it  through  a  flexible  tube.  A  rapid  evaporation  conse- 
quently takes  place  within  the  cylinder,  and  the  cold 
thereby  produced  causes  a  deposition  of  dew  on  the 
outside.  A  delicate  thermometer  placed  in*ide  the 
cylinder,  immediately  over  the  ether,  indicates  the  tem- 
perature.  which  must  be  noted  at  the  instant  the  depo- 
sition commences,  and  should  be  again  noted  at  the 
instant  it  disappears.  A  portion  of  the  cylinder  over 
the  ether  is  blackened  for  the  purpose  of  Intercepting 
tho  passage  of  light,  whereby  the  deposition  Is  rendered 
more  easily  visible.  Of  the  various  hygrometers  which 
hare  been  proposed  on  the  principle  of  condensing  the 
vapour  existing  in  the  air,  or  as  modifications  of  Daniell's, 
this  appears  to  be  the  most  satisfactory.  . 

HYOl'DES.  (From  the  Greek  letter  v,  and  ultc ,  like.) 
A  bone  situated  between  the  root  of  the  tongue  and  the 
larynx  is  called  the  Os  Hyoides,  or  hyoid  bone,  from  its 
supposed  resemblance  in  shape  to  the  letter  U  or  upsllon. 

llYPAPO'PHYSlSfGr.wwt.and  m^rn,  a  process.) 
In  Anatomy,  I  he  usually  exogenous  process  which  de- 
scends from  the  lower  part  of  the  centrum  or  vertebral 
body  :  it  >»  sometimes  single,  as  in  the  cervical  vertebra? 
of  the  lizard;  sometimes  perforated,  as  in  certain  cervical 
vertebrae  of  birds  ;  sometimes  double  in  a  ' 
pair,  as  in  the  caudal  vertebras  of  certain 
where  they  support  the  haemal  arch. 

HY'PER.   (Or.  imt,  oner,  above.)   In  chemical  no- 
menclature this  prefix  is  sometimes  used  to  denote  acids 
containing  more  oxygen  than  those  to  which  the  term 
per  is  prefixed. 
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IGLOITE. 

HYPEREMIA.  (Gr.  v<nt,  and 
gestion  of  blood  in  any  part. 

H  Y'PERCATHA'RsIS.    (Or.  Utt. 
purify.)    Excessive  purging. 

hYpBRI'CUM.  (Gr.  uwt,,  and  an  image,  so 

called  from  a  supposed  power  of  expelling  evil  spirits.) 
The  Hypericum  perforatum,  or  St.  John's  Wort,  was 
much  esteemed  by  the  ancients  as  an  anodyne. 

HY'PO.  (sV.f  under.)  In  chemical  nomenclature 
this  prefix  indicates  the  presence  of  a  smaller  quantity 
of  oxygen  than  that  contained  in  the  acid  or  cntniHjund 
to  which  it  is  prefixed,  thus  the  kyposuipAurous  acid 
contains  less  oxygen  than  the  sulphurous,  and  the  hp po- 
tulphmhc  acid  less  oxygen  than  the  sulphuric  ;  and  the 
hyponitrous  acid  less  oxygen  than  the  nitrous,  etc. 

HY'POCYST.  A  pharmaceutical  name  of  the  in. 
spissatcd  juice  of  the  Cytisus  hypocistit,  a  parasitical 
plant  on  the  roots  of  several  species  of  cystus  in  the  S. 
of  Kuropo. 

HYPOGvE'UM.  (Or.  £»••#,  and  yn,  the  earth.)  A 
term  applied  by  ancient  architects  to  the  cellars  and 
other  underground  parts  of  a  building. 

HYPOGA'STRIUM.   (Gr.*r..  and  y.rntc.  the , 


marh.)  The  middle  nart  of  the  lower  region  of  the  belly. 

HYPOGLOSSAL  NERVES.  (Gr.  £r#,  and  ykmerm, 
the  tongue.)    The  lingual  nerves. 

HYPO'PHYS  IS  (Gr.  £•»,  and  swif,  nature  or  origin. ) 
In  Anatomy,  the  gland-like  body  and  sac  which  origi- 
nate from  the  under  surface  of  the  third  ventricle  of 
the  brain,  and  are  lodged  in  the  "  sella  turcica."  See 
Pirt  iTsuT  Gland. 

HYPSO'METKY.  (Gr.  i^s*.  heigh/,  and  MtrC«, 
measure.)  The  art  of  measuring  heights  either  relative 
or  absolute,  by  trigonometry  or  the  barometer. 

HYSON.  A  commercial  name  oft 
oi  green  tea.    See  Tea,  in  Dicr. 

HYSSOP.  The  name  of  a  genus  of  plants  including 
the  common  hyssop  (llyssopus  offlctnatis),  formerly 
used  in  medicine  as  a  stimulant  and  expectorant. 

HYSTERO  TOMY.  (Gr.  umt<the  womb;  „u,u,, 
to  cut.)    The  extraction  of  the  uetu 
The  Cesarean  operation. 
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IA'TRALEI'PTES.  (Gr.;«r,«  .  a  physician, 
7  anoint. )    A  physician  who  cured  diseases  by  external 
remedies  only,  a-  by  tui  tion,  inunction,  &  c.   There  H  as 
among  the  Greeks  a  sect  or  IatrfsAurrsu  founded  by 
Prodicus,  a  disciple  of  Esculapius. 

IA'TROMATHEMA'TICI.  (Gr.  /are*,  and  star- 
0*t»a»,  /  team.)  Physicians  who  explain  the  functions 
of  the  body,  and  the  action  of  remedies  on  mechanical 
principles.  These  doctrines  seem  to  have  originated 
with  Asclepiadcs,  and  In  modern  times  were  promul- 
gated by  Borelli  as  founded  on  the  atomic  philosophy  of 
De*cartes. 

ICR.  (Ger.  eis.)  Froien  water.  At  the  temperature 
of  32°.  water,  in  its  ordinary  condition,  crystallises  Into 
ice,  which  if  slowly  produced  forms  prisms  crossing 
each  other  at  angles  of  Go°  and  1203 ;  the  primitive  figure 
has  not  been  ascertained,  though  it  is  probably  rhom- 
boidal.  The  arrangement  of  the  acicular  prisms  In 
flakes  of  snow  is  very  various,  but  in  the  same  snow 
storm  the  same  forms  of  arrangement  generally  prevail. 
Ilie  specific  gravity  of  ice  in  Its  densest  form  is  about 
i)A0.  It  is  a  nonconductor  of  electricity,  and  becomes 
electric  by  friction.  The  expansion  of  water  in  the  act 
of  freezing,  takes  place  with  Irresistible  force,  and  the 
frequent  rupture  of  thick  iron  and  leaden  pipes  from 
this  cause  is  a  familiar  instance  of  this.  Exposed  to  air 
ice  loses  considerably  by  evaporation.  In  the  act  of 
freezing  water  parts  with  all  soluble  matter,  so  that 
coloured  water  becomes  colourless  ice  ;  saline  solutions 
become  (Hire  water;  ami  spirituous  liquors  part  with 

their  alcohol.  To  effect  this  purification  perfectly,  tho 
Ice  must  be  formed  under  circumstances  which  prevent 
the  accumulation  of  blebs  and  air  bubbles,  and  tho 
entanglement  in  the  ice  of  any  of  the  unfrosen  or  ejected 
liquor,  for  the  foreign  matters  held  previously  in 
solution  in  the  water,  are.  in  the  act  of  freezing,  trans- 
ferred to  the  portion  which  remains  unfrozen,  when  the 
whole  of  the  water  becomes  a  mass  of  porous  ice  the 
impurities  are  retained  in  the  pores  ;  but  those  brilliant 
and  perfectly  transparent  and  dense  masses  of  ice  which 
we  find  in  the  American  and  Norway  Ice  as  imported 
into  this  country,  yield,  when  thawed,  water  equal  in 
purity  to  that  which  has  been  distilled ;  and  nearly  free 
from  air. 

1CHTHYOTH AGIST.  (Gr.  <X«W,  and  leaf.) 
A  fish  eater:  some  savage  tribes  who  live  almost  en- 
tirely on  fish  were  called  by  the  ancients  lehthyophagi. 

I'GLOITE.  A  mineralogical  synonym  of  one  of  tho 
varieties  of  carbonate  of  lime,  c 
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ILLUDERITE. 

ILLU'DERITE.  A 

Epidote. 
1'LMEN.TE. 


PL  VAITE.  A  mineral  from  Elba,  in 
crystals :  it  in  a  silicate  of  iron  and  lime. 

IMBIBITION.    (  I.  it.  in,  and  bibo,  I  drink  The 
absorption  of  a  liquid  into  tb«  poret  of  a  solid:  much 
importance  hai  bwn  attributed  to  thi*  property  a*  be- 
longing to  the  organic  tissues  and  at  affecting  their  func-  | 
tions. 

IMPE'RIAL.   A  beverage  formed  by  dissolving  one  1 
drachm  or  one  drachm  and  a  half  of  cream  of  tartar  in 
a  pint  of  boiling  water,  and  flavouring  with  lemon  peel 
and  sugar.    When  cold.  It  may  be  taken  ad  libitum 

INCLINO'METBR.  An  apparatus  for  determining 
the  vertical  element  of  the  magnetic  force.  The  diffi- 
culty of  determining  this  element  by  a  direct  method  U 
considerable,  on  account  of  the  delicacy  of  the  appa- 
ratus which  Is  requisite.  Various  indirect  methods 
hate  been  proposed.  Dr.  Lloyd,  In  the  Account  of 
the  Magnetical  Observatory  at  Dublin,  describe  an 
Inductive  Inclinometer,  "  the  principle  or  which  is  the 
measurement  of  the  intensity  induced  on  a  vertical 
bar  of  soft  iron  by  the  deviation  It  is  capable  of  causing 
in  a  horisonUl  bar  suspended  near  it."   Weber,  of 


ISCHIOCELE. 

the  brain  is  a  canal  proceeding  from  the 
rior  part  of  the  third 
tary  gl.md. 

I'NGUINAL.  (Lat.  inguen, the  groin.) 
to  or  situated  in  or  nea 
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Gottingen,  proposed  a  method,  in  which  " 
of  the  horizontal  magnet  is  produced  by 
magnetism,  induced  not  on  a  vertical  bar  of  soft  iron  at 
rest,  but  on  a  ring,  sphere,  or  plate  of  copper  made  to 
revolve  about  a  vertical  axis.  Dr.  Lamout,  of  Mu- 
nich, proposed  a  third  and  lets  simple  method  :  "  As  in 
Dr.  Lloyd's  process,  a  bar  of  toft  iron  is  used  a*  a 
temporary  magnet.  The  b«r  so  temporarily  magnetised  I 
is  made  to  act  unequally  on  the  two  bart  of  an  a«tatic 
magnetic  couple,  thereby  tending  to  draw  them  aside 
from  a  given  position  In  which  they  would  otherwise  be 
held  by  a  fixed  magnet  of  a  given  power.  This  ten. 
dency  is,  however,  destroyed  by  another  magnet  placed  I 
in  a  given  position  at  a  given  distance.  A  series  of ' 
reversals  and  changes  of  distance  in  the  soft  iron  bar 
and  the  neutralising  bar  is  then  operated,  which  fur- 
nishes equations  by  moans  of  which  every  quantity  ex- 
cepting the  intensity  sought  and  known  quantities  can 
be Eliminated."  -{British  Association  Rtport,  1842.) 


INDIAN  RUBBER.  See  CAOt'Tcnorc,  In  Dict.  A 
curious  and  important  modification  of  thlsarticle  has  been 
discovered  by  Mr.  Thos.  Hancock  ;  it  is  generally  known 
under  the  name  of  Vulcanised  India-rubber,  and  is,  in 
(act,  caoutchouc  combined  with  a  very  small  proportion 
of  sulphur:  the  several  modes  of  effecting  this  are  fully 
described  in  the  specification  of  hi*  patent.  Vulcanised 
India-rubber,  does  uot,  like  the  ordinary  article,  become 
bard  and  rigid  by  cold,  and  it  bears  a  very  high  tempe- 
rature without  change  of  properties.  It  it  much  more 
perfectly  elastic  than  the  common  rubber,  so  that  when 
stretched  it  does  not  acquire  a  set,  but  returns,  when 
released,  to  its  former  dimensions.  This  discovery  hat 
rendered  caoutchouc  applicable  to  an  infinity  of  pur- 
pose*, for  which,  in  its  ordinary  state,  it  is  either  unfit 
or  objectionable.  Among  the  morf  remarkable  pro- 
perties of  Vulcanised  caoutchouc,  is  the  resistance  which 
ft  affords  to  naphtha,  oil  or  turpentine,  ether,  oils,  and  a 
variety  of  other  substances  which  arc  comparatively 
without  action  upon  it.  whereas  they  either 


INDIAN  YELLOW.  See  Ecxanthink. 
I'NDICATOR.  (Lat  indlco,  I  point  out  )  An  In- 
strument for  determining  the  power  exerted  by  a  steam 
engine.  This  instrument  consists  of  a  small  cylinder 
and  piston,  which  is  placed  in  connexion  with  the  cylin- 
der of  the  engine  by  means  of  a  pipe  and  ttop-cock 
fitted  into  the  cylinder  cover.  The  cylinder  of  the  in- 
dicator is  open  at  the  top,  so  as  to  permit  the  access  of 
the  atmosphere,  and  its  piston  Is  kept  at  about  the  middle 
of  lit  stroke  by  meant  of  a  spring,  when  the  instrument 
it  out  of  connexion  with  the  eugtne ;  but  when  the 
ttop-cock  it  opened  so  that  the  space  beneath  the  piston 
or  the  indicator  is  put  in  connexion  with  the  cylinder  of 
the  engine,  the  piston  or  the  indicator  is  pressed  up  and 
down  every  stroke  by  the  alternate  steam  pressure  and 
vacuum  existing  within  the  cylinder  of  the  engine. 
The  extent  to  which  it  is  prctted  up  and  down  indicates 
the  amount  of  pressure  urging  the  piston  of  the  engine; 
and  a  scale  it  attached  to  the  tide  of  the  Indicator, 
graduated  with  pounds  pressure,  upon  which  a  pointer  in 
with  the  Indicator  piston  t howt  the  number 
above  the  atmosphere  that  is  ex- 
and  also  the  number  of  pounds  pret- 
that  it  exerted  by  the  va- 


NHALA'TION.  (Lat.)  The  drawing  of  air,  gases, 
or  vapours,  into  the  lungs.  Many  substances  axe  meiuo- 
nally  applied  in  this  form,  by  means  of  an  tnhnJer,  u 
Instrument  so  contrived  as  to  admit  of  the  inhalation  «f 
a  variety  of  vapours  mixed  more  or  let*  with  atmotpr.erx 
air.  The  steam  of  hot  water,  the  vapour  of  tar.  of  ether, 
of  chloroform,  of  iodine,  chlorine,  ate.  axe  often  that 
administered. 

INJE'CTION.  A  liquid  thrown  into  a  cavity  of  the 
body  by  means  of  a  bladder,  tyringe,  or  elastic  boctl?. 
Injections  thrown  into  the  rectum  are  called  emcrnsu 
or  clutters  (from  «ai{«,  /  trash  ). 

I'NOLITE.  (Or. mas  /  cleanse,  and  Xj»h,  a  stmt  ) 
A  variety  of  carbonate  of  lime. 

INOSPNIC  ACID.  (Gr. 
said  by  Liebig  to  exist  in  i " 

INTERCOSTAL.  (Lat.  Inter,  and  costs,  at  rib  )  la 
anatomy,  a  designation  of  < 
and  muscles,  situated  betwe 

INVERMINA'TION.:(Lat.  in,- 
The  morbid  state  of  the  I, 
the  pretence  of  . 
and  Entoioa.  in  Dict. 

I'ODATES.   Salu  of  Use  iodic  acid. 

IRK'NE.  One  of  the  small  planett  belonging  to  tfes 
group  whose  orbits  lie  between  those  of  Mars  aid 
Jupiter,  aud  the  fourteenth  in  the  order  of  discovert . 
Irene  was  discovered  by  Mr.  Hind,  at  Mr.  Bishop  i 
observatory  in  the  Regent's  Park,  on  the  linh  of  N--. 
lt*5l.  When  first  observed,  lit  brightness  rather  ex- 
ceeded tliat  of  a  star  of  the  ninth  magnitude  ;  its  U»ht 
Is  very  blue,  and  it  appears  to  be  surrounded  with  a 
faint  nebulous  envelope,  not  perceptible  about  the 
in  its  vicinity.  Its  period  i*  about  1519  days.  (  Wo 
Sotices  of  the  Royal  Astronomical  Society,  vol.  xL) 
Planet. 

IRIDE'SCENT  FILMS.    Iridescent  films  . 
duced  by  dropping  a  little  oil^or  tpirit  of  urauh  opna 

water  becomes  tranquil,  th 
tions,  becoming  exceeding 

most  vivid  colours  of  the  spectrum.  If  any  objects  i 
require  ornamenting,  such  as  insects,  shells,  birds, 
bronses,  paper-hangings,  etc.,  are  previously  immersed 
in  the  water  and  slowly  raised  to  the  surface  after 
the  film  has  been  formed,  the  latter  will  adhere  to 
their  surfaces,  and  when  they  are  completely  dried,  it 
will  be  found  firmly  attached  to  them,  and  pt'riectlT  iri- 
descent, having  lost  nothing  or  Its  brill iaucy  of  ecdotir- 
ing.  This  is  a  beautiful  illustration  of  tbe  production  of 
colours  on  a  thin  transparent  surface,  by  the  agency  of 
light,  such  as  is  commonly  seen  in  an  ordinary  soap 
bubble. 

PUIS.  (Lat.  the  rainbow.)  One  of  the  newly  dis- 
covered planet*  of  the  group  between  Mars  and  Jupiter. 
Ins  was  discovered  by  Mr.  Hind,  at  Mr.  Hi-bops  " 
servatory,  on  the  evening  of  August  13.  IM7,  i 
engaged  in  a  systematic  comparison  of  the  Berlin  d 
with  the  heavens,  which  soon  alter  rewarded  him 


the  discovery  of  a  second  planet,  flora.    Iris,  when 

'  a  star  between  tbe 


of  pounds 
erted  by  the 

below  the 


PNDIGOGP/NB.  Indigo  white.  See  Iwnic.o,  in  Dict. 
l'NDIGOTI'NE.  The  sublimate  obtained  by  heating 
indigo.   See  Indigo,  in  Dirr. 

I N  P  U  N  D 1 B  V  L I  FOR  M.  A  botanical  and  anatomical 
term,  signifying  funnel  shup  d.    The  Infurutibulum  of 
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discovered,  had  the  appearance  of 
eighth  and  ninth  magnitudes.  The  symtwl  adopted  lor 
its  designation  is  a  semicircle,  to  represent  the  rainbow, 
with  an  interior  star  and  a  bare  line,  for  the  horizon. 
Us  period  is  about  1342  days.  Iris  Is  the  seventh  of  the 
group  in  the  order  of  discovery.  ( Monthly  Sotices  */ 
Mr  Ritual  Agronomical  Society,  vol.  vii.)    See  Plakxt. 

I'RISCOPR.  (Lat.  iris,  the  rainbow;  and  Gr.  rse 
ess*.  I  tiew.)  An  instrument  proposed  by  Dr.  Jcvpii 
Keade  for  exhibiting  the  prismatic  colours,  thus  de- 
scribed by  Sir  David  Brewster,  in  tbe  PhUotophtcai 
Transactions  for  1*41  :  —  "This  instrument  comu>ts 
mainly  or  a  plate  or  highly  polished  black  glass,  having 
its  surface  smeared  with  a  solution  of  fine  soap,  and  sub- 
sequently dried  by  rubbing  it  clean  with  a  piece  of  cha- 
mois leather.  If  we  breathe  upon  the  glass  surface,  thus 
irepared,  through  a  glass  tube,  the  vapour  is  d.  posited  in 
>rilliant  coloured  rings,  the  outermost  of  which  is  black, 
while  the  innermost  has  various  colours,  or  no  colour 
at  all,  in  proportion  to  tbe  quantity  of  vapour  deposited. 
The  colours  in  these  rings,  when  seen  by  common  light, 
correspond  with  Newton7*  reflected  rings,  or  those  which 
have  black  centres,  the  only  difference  bring,  that  in  the 
plate  of  vapour,  which  is  thickett  in  the  middle,  the 
rings  In  the  IrUrope  have  black  circumferences." 
IRISH  MOSS.    The  Chondrus  Crispus.   See  Cai- 

RAGCRN  MOSS. 

I  SCHIOCE'LE.    (Gr.  urx„,,  the  hip;  and 
tumour.)  A  hernial  tumour  at  the  foramen  of  the  is- 
chium. 
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ISERINE. 

I'SHRINE.  Titaniate  of  iron,  from  the  Iser  in 
Bohemia. 

I'SINOLASS.  The  term  Isinglass  is  sometimes  said 
to  bo  derived  from  ice  and  glass  In  consequence  of  the 
and  vitreous  appearance  of  the  en 


LASIONITE. 


jelly  which  may  be  obtained  from  It 
more  evidently  a  corruption  of  the 
blase,  "  sturgeon's  bladder." 

ISOCHROMA'TIC.  (Or.  nr*. equal;  Xt-P*i,  colour.) 
A  term  In  Optics,  applied  to  two  or  mure  bodies  of 
which  the  colours  are  identical,  or  undistingnithable. 

ISOOO'NIC  LINKS.  (Gr.  mm,  equal;  ymm,  angle.) 
In  Terrestrial  Magnetism,  are  the  line*  passing  through 
all  places  on  the  surface  of  the  earth  at  which  the  hori- 
zontal magnetic  needle  makes  the  same  angle  with  the 
meridian,  or  at  which  the  declination  is  the  same.  See 
Magnetism,  Terrestrial. 

I'SOPYKE.  (Gr.  tr*t.  equal;  <rvf.  fire;  because  the 
effect  produced  upon  it  by  the  blowpipe  is  the  same  as 
that  produced  on  several  other  minerals!)  A  silicate  of 
alumina,  iron,  and  lime,  found  ( 
from  Cornwall. 

ITACO'NIC  ACID.   An  ackl 
of  heat  on  aconitic  acid. 

ITA  LIAN  JUICE.  The  extract  of  liquorice  pre- 
pared in  Calabria.  That  grown  on  the  estates  of  the 
Marchioness  of  Solaul,  and  known  in  commerce  under 


the  name  of  Solazzi  Juice,  being  so  stamped,  is  the  most 
esteemed.   The  Spanish  Juice  U  prepared  in  Catalonia 


J. 


J  A'LAPINE.  The  purgative  principle  of  jalap  root : 
It  is  a  basic  resin. 

JAMES'S  POWDER.  (Pulris  Jacobi.)  A  mixture 
of  tione-earth.  or  phosphate  of  lime,  and  oxide  of  anti. 
tnony :  it  is  often  called  /ever  powder,  and  acts  as  a 
diaphoretic,  and  also  on  the  bowels,  and  sometimes 


i  or  vomits,  according  to  the  dose  in  which  it 
Is  exhibited.  It  is  an  uncertain  remedy,  and  may  be 
properly  replaced  by  emetic  tartar  mixed  with  a  little 
chalk)  or  magnesia.  The  pulvis  antimonialis,  or  anti- 
tnonial  powder  of  the  London  Pharmacopoeia  is  intended 
as  a  substitute  for  James's  preparation,  but  it  also  is 
open  to  the  objection  of  uncertain  activity,  dependent 
upon  the  state  of  oxidiaement  of  the  antimony,  the 
protoxide  of  that  metal  being  virulently  active,  while 
the  peroxide  h>  nearly  inert."  The  usual  dose  of  James's 
powder  Is  from  one  to  five  grains. 

JE'RVIA.  (from  Jcrva,  the  Spanish  name  of  a 
poison  obtained  from  white  hellebore.)  A  basic  crys- 
talline substance,  contained,  together  with  ver atria,  in 
the  root  of  reratrum  album-  or  white  hellebore. 

JE'SUITS*  DROPS.  The  compound  tincture  of 
benzoin  of  the  Pharmacopoeia:  called  also  Friar's 


JE  SUITS'  POWDER. 
JEWS'  PITCH. 
JU'NKERITE.  A  native  crystalline  proto-  carbonate 
of  iron  from  Pullouen. 

JU'RINITE.  A  mineral  from  Dauphiny,  containing 


KA'KODYLE.  (Gr.  shush,  bad}  and  smell. )  A 
compound  hydrocarbon  and  arsenic,  having  the  formula 
C4  I  If,  As.  it  is  a  clear  liquid  which  takes  fire  when 
dropped  through  the  air,  burning  with  a  blue  flame,  and 
forming  water,  carbonic  arid,  and  arsenious  acid ;  the 
latter  rises  as  a  white  smoke.  Cadet's  fuming  liquor, 
called  also  Alkarsmc,  is  an  oxide  of  Kakodyle=C4  1 1„ 

AiKA'RSTENlTE.  Anhydrous  sulphate,  of  lime: 
Anhydrite. 

KE'RATOPHY'LLITE.  (Gr.  «•<«<,  a  hom;  and 
Cv?.>.».  a  leaf.)  A  mineralogical  synonym  of  Amphibole 
or  Actinolite. 

KEY'SER'S  PILLS  A  once  celebrated  mercurial 
preparation,  the  active  ingredient  in  which  Is  the  acetate 

°^KlKb't?i' N E' M A L O ,  a  resin,  much  resembling  co- 
pal, brought  from  America,  where  It  is  said  to  be  used 
medicinally.  It  forms  excellent  varnishes. 
KILKENNY  COAL.  Anthracite. 
KI'MMERIDGE  CLAY.  The  clay  formation  of 
Kicnmeridge,  on  the  coast  of  the  Isle  of  Purbeck ;  it 
contains  beds  of  bituminous  shale,  used  as  fuel,  and 
Kimmcridgc  coal.  In  the  neighbourhood  are 
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found  the  pieces  called  coal 


;  they  are  about 


3  Inches  diameter,  flat  on  one  side,  and  convex  on  the 
other,  and  on  the  flat  side  are  two  or  four  small  holes. 
They  are  supposed  to  have  been  either  money  or 
amulets.  In  the  same  neighbourhood  there  has  been 
found  a  shallow  bowl  of  Klmmeridgc  coal  containing 
cohI  money* 

KINEMATICS.orKlNE'TICS.  (Gr. *Mm,Imove.) 
A  term  used  by  some  writers  to  denote  the  doctrine 
which  treats  of  the  effects  or  motion  without  reference 
to  its  causes,  and  in  contradistinction  to  dynamics. 
Curves  produced  by  combined  movements,  or  by  ma- 
chinery, are  called  kinematic  curves,  of  which  many  beau- 
tiful specimens  are  given  in  Mr.  Henry  Perigal  s  work 
on  the  subject.  The  term  is  used  chiefly  by  German 
writers,  and  applies  to  the  same  subjects  as  are  usually 
treated  of  in  analytical  mechanics. 

KI'RWANITE.  A  silicate  or  lime,  iron,  and  alumina, 
from  the  basalt  of  the  North  East  coast  of  Ireland, 
named  after  K  i  r  wan  the  mineralogist. 

KISH.    A  substance  occasionally  produced  in  iron 
smelting  furnaces:  ;~ 
but  is  said  to  consl 

KNB'BBLITB. 

KOME'NIC  ACID.  A  substance  resulting  from  the 
action  of  heat  on  meconic  arid,  and  formed  when  a 
solution  of  the  latter  acid  is  boiled.    It  has  also  been 


es :  in  appearance  it  resembl 
onsist  chiefly  of  carbon  and 
IE.   A  silicate  of  iron  and 


called  paramccontc  acid. 

KO'REITE.  A  mineralogical  synonym  of  the  Chinese 
figure  stone,  called  also  Agatmatoltte. 

KKE'ATINE.  (Gr.  up*, flesh.)  A  crystalllsable 
organic  substance  contained  in  the  juice  of  the 


A  pure  variety  of  While 


lar  fibre  of  animals. 

KHEMNITZ  WHITE. 
Lead.' 

KUOKTDOLITE.  (Gr.  woof.)  A  mineral  of 

a  fibrous  asbesiiforra  texture;  it  is  a  hydratcd  silicate 
of  iron  and  soda :  there  is  also  a  compact  variety ;  it  is 
occurs  near  the  Cape  of  Good  Hope. 


L. 


LAGGING  OF  THE  TIDES.  In  Terrestrial  Phy- 
slcs,  a  phenomenon  of  the  tides,  consisting  In  the  irregu- 
larity of  the  leugths  of  the  successive  tide-days  or 
intervals  of  the  occurrence  of  high  water  at  any  particu- 
lar place,  and  caused  by  the  combined  action  of  the  sun 
and  moon  on  the  ocean.  If  the  tides  were  caused  by 
the  moon's  attraction  oaly,  the  intervals  between  two 
successive  arrivals  at  the  same  place  of  the  same  vertex 
of  the  tide-wave  would  be  the  lunar  day,  that  Is,  the 
interval  between  two  successive  arrivals  of  the  moon  at 
the  same  meridian.  In  like  manner,  if  the  tides  were 
caused  by  the  sun's  attraction  only,  the  tide-day  would 
be  of  the  same  length  as  the  solar  day.  In  consequence 
of  the  moon's  revolution  about  the  earth  in  the  same 
direction  as  the  diurnal  rotation,  the  lunar  day  is  longer 
than  the  solar ;  and  the  actual  or  lunisolar  tido  being 
the  result  of  the  superposition  01  the  two  tides  caused 
by  the  sun  and  moon  respectively,  it  follows,  that  from 
the  time  of  a  coincidence  of  these  two  tides  the  i 


tide-day  (reckoned  in  mean  solar  time)  will 
longer  and  longer,  until  the  moon  has  com 


quarter  of  a  revolution,  after  which  the  lunar  wave  will 
fall  back  on  the  next  following  solar  wave,  and  the 
tide-day  will  become  shorter  and  shorter  during  the 
next  quarter  of  the  moon  s  revolution,  and  the  coinci- 
dence will  again  take  place  when  a  semi-revolution  is 
completed.  This  alternate  acceleration  and  retardation 
of  the  tidal  Intervals  Is  called  th  •  priming  and  lagging 
of  the  tides,  and  is  most  remarkable  about  the  time  of 
new  and  full  moon.   See  Tides,  in  Dict. 

LAGOPHTHA'LMIA.    (Gr.  a  hare;  and 

**Qx>.uu.  an  eye. )  A  disease  in  w  hich  the  eye  cannot 
be  closed.  Sometimes  it  is  a  paralytic  affection,  and 
sometimes  depends  upon  enlargement  of  the  eye ;  it  is 
also  occasionally  connate.  The  term  has  reference  to 
the  notion  that  hares  sleep  with  their  eyes  open. 

LA'PIS  DIVI'NUS.  ( Lat  )  A  compound  of  nitre, 
alum,  and  verdigris,  melted  together ;  camphor  is  some- 
times added,  and  white  vitriol  substituted  for  verdigris. 
A  portion  of  this  fused  compound  dissolved  in 
formed  a  celebrated  eye  lotion  ;  it  was  I 
Lapis  Ophthalmicus. 

LA'PIS  LY'DIUS.  (Lat  )  Lydlan  stone.  A  slliclpu.<i 
•late,  used  as  a  touchstone  for  trying  the  quality  of  gold 
and  silver  by  the  colour  of  the  streak. 

LA'PIS  SPECULA'RIS.  fLat.)  Seleniteor  spathoso 
gvp>um  :  formerly  used  as  a  remedy  for  fits. 

LA'RDITE.      A  mineralogical  synouym  of  the 
Chinese  figure-stone,  or  Agilmatollte. 
LA'SIONITE.   A  mineralogical  synonym  of  Wav- 
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LECANORINE. 


LIGHTHOUSES. 


phosphate  of 


LECA'NORINE. 


in  Antrim 


and  some  other  lichens. 

LECCA  GUM.    1  he  gum  of  the 
It  abundantly  collected  at  Lecca  in 

LBHU'NTITB.  A  con 
by  Captain  Lchuut. 

LE'MANITB.     A  synonym  of 
from  Lake  Leman.  where  It  it  found. 

LEPIDO'KROKITE.  ( Gr.  Xir,< .  a 
n»t,  laffY on.)    Fibrout  brown  hematite. 

LRVA'NT  NUT.  One  of  the 
the  berries  of  Coceuius  Induus. 

LIBK'THENITK.  The 
from  Libethen,  in  Hungary. 

LI'CHANUS.  (Gr.  An**,  IUck.)  The 
uted  in  tasting  a  tmall  quantity  of  anything. 

LI'CHTENBERG  S  FIGURES.  When  the  knob 
of  a  charged  Leyden  phial  it  drawn  over  a  flat  surface  of 
lac  or  resin,  at,  for  instance,  the  plate  of  an  electro- 
phorut.  it  leaves  a  charge  in  iu  track.  positive  or  nega- 
tire,  at  we  choose ;  and  if.  after  this,  a  mixture  or 
certain  powdert  be  sifted  upon  the  plate,  at,  for  In- 
tUnce, of  powdered  sulphur  and  red  lead,  the  sulphur 
will  adhere  to  the  one.  and  the  red  lead  to  the  other 
electrified  surface,  and  with  a  little 
of  figures  resembling  flowers  may 
at  LichtenherR  first  observed. 

LIEDERKU'HNIAN  GLANDS.  In  Anatomy.are 
simple  secerning  cavities,  having  the  form  of  blind 
tubular  depressions  of  the  intestinal  mucous  membrane, 
thickly  distributed  over  the  whole  surface  of  the  large 
and  tmall  intestines.  They  are  so  called  after  their  dis- 
coverer Lieberkiihn,  who  observed  them  in  the  small 
intestines,  where  they  are  vitible  only  with  the  aid  of  a 
lens,  their  orifices  appearing  as  minute  doU  scattered 
between  the  tIIIL    They  are  larger  in  the  Urge  intcs- 

(Gr.  Xuh,  the 


■  mati.ip  m.iit,  croup* 
be  thut  brought  out. 


spleen  :    toft  or 
'  applied  to  a  form  of 
rapidly  through  the 
Lubricity  of 


LI'ENTERY. 
tmooth.)  A 

dixrrlicra  in  which  the  food 
bowel*  in  an 
the  intestinet. 

LIE' VRITE.  A  crytUllised  mineral  discovered 
by  Le  Lievre.  It  is  a  silicate  of  iron  and  lime ;  it  hat 
also  been  called  Jenile,  in  commemoration  of  the  battle 
of  Jena  in  1806,  and  specimens  from  Elba  have  been 
termed  Itvaite. 

LIFT-TENTER.  The  name  given  in  some  parts 
of  England  to  a  tort  of  regulator  or  governor  applied 
to  wind-mills  to  counteract  the  irregular  action  of  the 
wind.  In  a  wind-mill  for  grinding  corn,  the  disUnce 
between  the  upper  and  lower  millstones  It  regulated 
according  to  the  velocity ;  and  if,  when  the  mill  it  at 
work,  the  velocity  should  receive  any  considerable  In- 
crease, the  corn  it  forced  rapidly  through  the  mill 
without  being  sufficiently  ground.  To  prevent  this  is 
the  object  of  the  lift -tenter.  Like  the  governor  of  a 
steam-engine,  it  acts  by  the  centrifugal  force  of  one  or 
more  bulls  which  fly  out  when  the  velocity  it  aug- 
mented, and  as  they  rise  in  the  arc  of  a  circle,  allow  the 
end  of  a  lever  to  rise  with  them,  while  the  other  end 
descends  with  the  upper  millstone,  and  brings  it  a  little 
nearer  to  the  under  one. 

LI'GATURE.  (Lat.  llgo,  I  bind.)  In  turgery,  a 
waxed  thread  of  silk  uted  in  tying  arteriet  or  velnt. 

LIGHTHOUSE.  The  Light  Tower  recently  erected 
on  the  tmall  itland  or  rock  of  Skerryvore,  on  the  wett 
coast  of  Scotland,  is  one  of  the  most  remarkable  works 
of  this  clast,  both  by  reason  of  its  magnitude  and  the 
difficulties  encountered  in  its  construction.  The  fol- 
lowing particulars  are  extracted  from  the  very  able  and 
interesting  account  of  it,  drawn  up  by  the  engineer, 
Mr.  Alan  Stevenson,  and  published  under  the  authority 
of  the  Commissioners  of  the  Northern  Lighthouses. 

Skerryvore  is  the  largest  of  a  group  of  rocks  lying  in 
the  channel  between  the  western  Isles  of  Scotland  and 
the  north  coast  of  Ireland,  and  in  the  track  of  the  larger 
vessels  proceeding  round  the  north  of  Ireland  from  the 
Clyde  or  the  Mersey.  It  is  of  Inconsiderable  extent, 
the  surface  of  the  solid  rock  being  only  about  forty 
square  yards,  and  consequently  the  stones  had  to  be 
quarried,  and  the  greater  part  of  the  works  carried  on 
In  the  island  of  Tyree,  the  nearest  land,  situAted  about 
eleven  nautical  miles  to  the  north  cast  Much  of  the 
difficulty  attending  the  operation  arose  from  the  distance 
of  this  latter  island  from  the  site  of  the  works,  from  iu 
being  destitute  of  any  shelter  for  shipping,  and  from 
the  exposed  and  stormy  situation,  which  frequently  ren- 
dered communication  impossible. 

The  dimensions  of  the  tower  were  determined  with 
reference  to  the  situation  and  circumstances.  The 
great  distance  of  the  outlying  rocks,  tome  of  them  not 
less  than  three  milet  right  seaward  of  the  rock,  made  it 
'  '  that  the  light  tbould  command  an  extensive 


demanded  a  Urge  internal  i 
of  the  light  keepers  and  the  stows?*  d 
stores.  It  was  accordingly  determined  that  tbe  Uftt 
should  be  elevated  150  ft.  above  the  level  of  biffe-wtttr 
at  spring  tides,  so  as  to  illuminate  a  visible  honioa  oi 
not  less  than  eighteen  miles  radius;  and  that  the  vt  J 
space  within  tbe  pillar  should  be  about  13.00  mak 
feet. 

In  determining  the  form  of  the  tower  the  object  ii 
to  obtain  the  greatest  strength  with  tbe  smallest  cm- 
sumption  of  materials,  having  regard  to  the  necessar? 
conditions  of  height  and  Internal  accommodation.  TV 
shaft  of  the  Skerryvore  pilUr  is  a  solid  generatrd  tf 
the  revolution  of  a  rectangular  hyperboU  about  tu 
asymptote  as  a*  vertical  axis.  Iu  exact  beigrl  .< 
120-23  feet ;  iu  diameter  at  tbe  base  42  feet,  and  at  oV 
top  16  feet.  The  first  26  feet  of  height  is  a  sol k!  frustruis, 
containing  about  27,1 10  cubic  feet.  Immediately  sbov 
this  level  the  walls  are  9' 5K  feet  in  thick r»et>.  »b*n> 
they  gradually  decrease  through  tbe  whole  height  rf 
the  shaft  until,  at  the  top,  they  are  reduced  to  two  feet 
In  thickness.  Above  the  shaft  is  a  cylindrical  beit 
18  inches  deep,  which  it  surmounted  by  a  cavctto  6  kct 
high  and  having  3  feet  of  projection.  Tbe  ravsOo 
supports  an  abacut  3  feet  deep,  the  upper  surface  of 
which  forms  the  balcony  of  the  tower,  and  above  h  rest 
tin-  parapet  wall  and  lantern.     The  whole  masaart 

430*  tons. 

The  general  arrangement  in  the  interior  of  tbe  mew 
is  at  follows:  "  The  ascent  to  the  outside  door  is  bi  t 
ladder  or  trap  of  gun  metal  26  feet  high.  The  firtt 
apartment  on  the  level  of  tbe  entrance  o\>'  r  t>il.  <:> 
appropriated  to  tbe  reception  of  iron  water  tarts, 
capable  of  holding  a  supply  of  1231  gallons.  The  Best 
story  is  set  aside  for  coals,  which  are  stored  id  larrv 
iron  boxes.  The  third  apartment  is  a  workshop,  tat 
fourth  is  a  provision  store,  and  the  fifth  is  the  kitchen. 
Above  are  two  stories,  each  divided  into  two  sleep :zt 
apartments  for  the  f<»ur  li^ht  keepers.  Over  them  .« 
the  room  for  the  visiting  officers  ;  then  follows  the  c  i 
store,  and  Ustly  comes  the  light  room,  making  in  all  iJ 


In  its  general  arrangement  the  illuminating  i 
It  identical  with  that  of  the  tower  of  Cordnan.  <&r 
Dict.  ok  Scibncb.  )  It  consists  of  eight  annular  leases  {  H 
tbe  first  order  in  the  system  of  Auguste  Fresnel)  of  36 15 
inches  focal  distance,  revolving  round  a  lamp  with  tsar 
concentric  wicks,  and  producing  a  bright  blase  as  eab 
lent  passes  before  the  lamp.  Above  these  principal 
lenses  there  are  placed  eight  pyramidal  lenses  of 
inches  focal  distance.  Inclined  at  an  angle  of  MP,  vita 
the  horizon,  and  combined  with  eight  plane  mirrors 
inclined  in  the  opposite  direction  under  the  same  sure 
of  50°,  by  means  of  which  the  ray*  which  would  pso 
upwards  are  turned  into  the  horizontal  direction.  The 
light  appears  in  its  brightest  state  at  intervals  of  (oc 
minute,  and  it  well  seen  as  far  as  the  curvature  of  tU 
earth  permits. 

The  works  were  begun  in  183*,  and  the  tower  m 
finished  in  IM'i,  but  considerable  time  was  required  :>r 
completing  the  internal  fittings,  and  the  liKbt  was  s»t 
exhibited  as  a  sea  light  till  February  1*44.  The  expenst 
of  the  lighthouse,  including  the  opening  of  quarries  an  i 
forming  wharfs  for  shipping  the  stone  both  iu  Mull  A&i 
Tyree.  amounted  to  90,26*/.  lit.  Id.  (Account  tf  lie 
Skerryvore  Lighthouse  with  Soles  on  the  lUummattm 
of  Lighthouteti  by  Alan  Stevenson,  LLB.etc,  Engmnr 
to  the  Northern  Lighthouse  Board,  4 to.  Ldtnl-vr&k, 
1*48.) 

LIGHTHOUSES.  A  plan  of  tbe  arrangement  o( 
the  reflectors  for  lighthouses  was  produced  by  Me**rs 
Chance  at  the  Great  Exhibition  of  1651,  which  combine* 
the  principles  of  Fresnel's  fixed  and  revolving  bphts 
with  an  improved  method  of  reflexion  ;  and  does  »» it 
with  the  use  of  metal  reflectors. 

The  system  of  reflectors  and  refractors  may  be  divided 
Into  three  compartments,  the  upper  and  lower  of  which 
are  composed  respectively  of  thirteen  and  six  cau- 
dioptric  zones,  which  produce  a  vertical  strip  of  light 
extending  the  whole  length  of  the  apparatus  similar  to 
FrcsncPt  fixed  dioptric  light.  The  central  compart- 
ment consists  of  eight  lenses  of  three  feet  focal  lenfts. 
each  of  which  it  the  centre  of  a  series  of  eleven  i 
trie  prismatic  rings,  designed  to 
at  a  solid  lens  of  equal  size. 

of  light  as 

communicated  by  clock-work,  and  one  revolution  is  [ 
formed  In  the  space  of  four  minutes,  and,  cocwequrat'y. 
a  flash  of  light  is  transmitted  every  thirty  seconds  to  the 
horizon  by  each  of  the  lenses  in  succession.   Tbe  xp- 

Iparatus  is  lighted  by  an  Argand  hop,  with  four  coo- 
centric  wicks;  it  is  provided  with  four  burners.  Use 
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LIGNONE. 
large*  of  which  li  3$  inches  and  the  •mallest  lTa„  Inch* 

LIGNONE.  (Lat.  lignum,  wood.)  A  liquid  which 
may  be  separated  by  distillation  from  commercial  wood 
•pirit.   It  has  al»o  been  called  Xylite. 

Ll'GNOSULPHU'RIC  ACID.  A  peculiar  acid  re. 
suiting  from  the  action  of  sulphuric  acid  u)k>u  ligninc. 
It  is  more  properly  termed  Sulpholtgnic  acid. 

LIGNUM  \  U  .K.  (Lat.)  1  he  wood  of  the  guaiacum 
tree. 

LI'LACINE.  A  bitter  crystallisablc  principle  con. 
mined  in  the  leaves  of  the  Syringa  vulgarie.  It  has  also 
been  termed  Syringine. 

LI'MBILIT  r .  A  granular  mineral  found  in  the  vol- 
canic  formation  of  Limbourg. 

L  I'M  ON  IT  K.  (Or.  Ku/***,  a  meadow.)  In  Minera- 
logy, brown  iron  ore. 

LIMO'SIS.  (Or.  Xiput,  hunger.)  A  genus  of  dis- 
ease* distinguished  by  cxcesMve  or  defective  appetite. 

LI'NARITE.  In  Mineralogy,  the  cupreous  sulphate 
of  lead  from  Linares,  in  Spain.  It  also  occurs  in  Cum. 
berland,  and  at  Leadhills  in  Scotland. 

LINCTUS.  (Ut.  lingo,  flick.)  A  medicinal  prepara- 
tion of  the  consistence  of  thick  syrup,  or  honey,  which 
requires  to  be  licked  ofT  the  spoon. 
LINDEN  THKK.    The  Lime  tree,  Tilia  Europa-a. 
LI'NINK.   A  bitter  principle  obtained  from  the  Li- 


LI'NINE.   A  bitter  principle 
mi  >/i  catharticum,  or  purging  flax 

LINNE'ITE.  In  Mineralogy,  native  sulphurct  of 
cobalt ;  first  noticed  in  Sweden  by  the  celebrated  Lin- 
naeus. 


L1NN.EAN  SYSTEM. 
LI'NSENERZ.  In 


See  Botany,  In  Dict. 

,  octohedral  arseniatc 


of  copper. 

LINT.   A  soft  woolly  material  made  by  scraping  old 


linen  by  hand  :  it  is  al*o  made  by  machincr 


cry.  It 


It  is  used 
either 


in   surgery  for  dressing  wounds 
alone,  or  spread  with  some  ointment. 

LIPAROCE'LE.  (Gr.  \jr*<*t,fatj  mnX*,a 
A  fatty  tumour. 

LI'PIC  ACID.  (Gr.  Xnrtjat.)  An  acid  formed  by 
acting  upon  stearic  and  oleic  acid,  by  means  of  nitric 
acid. 

LIPO'MA.    (Gr.  X,rt,  /at.)  An  encysted  fatty 


LIQUA'TION.   See  Emquation,  in  Dict. 

LI'QUIDA'MBER.  A  balsam  procured  in  Mexico 
and  Louisiana  from  the  stem  of  Liquidamber  styrad- 
ftua.  It  is,  probably,  identical  with  the  so  called  While 
Bait  am  of  Peru. 

Ll'QUORICE.  The  extract  of  the  root  of  the  (7/ty- 
~yrrhiza  glabra,  or  officinal  liquorice :  it  is  often  called 
Spanish  liquorice  or  Spanish  juice,  of  which  that 
»t. imped  with  the  name  Solaxsa,  and  imported  in  sticks 
ir  bars  six  or  eight  inches  long,  is  considered  the 
K'»t.  It  is  in  common  use  as  an  emollient  in  catarrh  and 
rough.  The  so-called  refined  liquorice,  rolled  into 
»ipes  or  quills,  is  often  much  adulterated. 

LIQUOR  SANGUINIS.   See  Plasma. 

LI'RIODE'NDRINE.  (Gr.  >..,'.,.  a  lily.  and 
i  root.)   A  bitter  crystalllsable  principle  obtained  from 
.ho  bark  of  the  root  of  the  Liriotfendron  tulipifcra. 

LI'THAGOGUE.  (Gr.  Xi&f,  a  Mlone,  and  *y»,  I 
trive  away.)  Medicines  supposed  to'have  the  power  of 
spelling  calculous  matter  from  the  kidney  or  bladder. 

/Tl'lHOCHROMA'TICS.  (Gr.  X-Bsr.  a  stone,  and 
•  colour.)    A  term  applied  to  a  recent  invention, 

vhich  consists  in  painting  in  oil  upon  stone,  and  taking 
mpressions  upon  canvass. 

JLlTHOCO'LLA.  (Gr.  kiBtf,  a  stone,  and  x*AA«, 
/iw.)    A  cement  for  stone-work. 

LI'THOFE'LLIC  ACID.  (Gr.  Xifls*.  a  stone;  and 
.at.  fcl,  gall.)  A  substance  obtained  by  Gobel  from  a 
t*»xoar  stone.  In  1844,  Taylor  made  the  curious  dis- 
overy  of  the  Identity  of  the  substance  constituting  the 
l»-  called  Oriental  Bexoars,  which  are  probably  the  In- 
■  - 1  i ii  il  concretions  of  a  species  of  antelope,  with  the 
H<1  called  Ellagic  acid,  contained,  along  with  tannic 
nd  gallic  acids,  in  the  gall  nut. 

I.ITHO'PHAGI.    (Gr  k,6,t,  and  leaf.)  See 

ithodomis,  In  Dict.  Molluscous  animals  wh:ch  bore 
ito  stones. 

Ll'THOPHYTES.  (Gr.  >i9*,  and  ?vt»,  a  plant.) 
olynes  which  have  a  stony  axis  ;  as  distinguished  from 
«•  "Keratophvtes,  or  horny  polvpes. 
LIVEK  ORE  OF  MERCURY.  Hepatic  ore.  A 
tutninoui  cinnabar,  or  sulphurct  of  mercury,  from 
Ha. 

T'O'BELINE.   A  peculiar  acrid  oil  contained,  along 
itrs  iMbelic  acid,  in  the  leaves  of  the  Lobelia  infiata. 
LO'BOITB.   In  Mineralogy,  a  magneslan  idocrasc 
>m  Norway. 

LONDON  CLAY.  A  very  extensive  tertiary  geo. 
U  u-.i I  deposit  of  a  bluish  clay,  superficially  brown,  and 
Hounding  in  Middlesex,  Essex,  Suffolk,  and  part  of 
.  r  i  <>lk.  See  Geology,  in  Diow. 
JjL.  CPPEZ.  Radix  Lopeziana.  The  name  of  the  root 
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MAGELLANIC  CLOUDS. 

of  an  unknown  tree,  supposed  to  grow  at  Goa":  it  Is 
said  to  be  remarkably  effective  in  checking  diarrhoea. 

LO'RIMER.  A  name  formerly  given  to  the  makers 
of  bits,  spurs,  and  other  articles  of  iron  used  for  horses. 

LOVE  APPLE.  TheTomata.  The  fruit  of  Sola, 
num  tycopersicum.  An  excellent  ingredient  in  soups 
and  sauces,  in  especial  use  in  Spain  and  Portugal. 

LU'PIA.  (Gr.  Alt; j,.  /  m  \Ae*t  1  An  encysted  tumour. 

LUSTRE.  Several  varieties  of  Lustre  are  referred 
to  in  descriptive  mineralogy,  such  as  splendent,  glisten- 
ins,  glimmering,  shining,  dull.  Ac. 

LU'TEOLINE  and  LUTEOLE'INE.  Peculiar  co- 
louring principles,  said  by  Preisser  to  be  obtained  from 
weld. 

L  U  Z.  The  name  of  a  bone  In  the  human  body,  cele- 
brated in  Rabbinical  writings,  and  supposed  to  be  inde- 
structible :  aei'ording  to  some  it  was  »  vertebra ;  others 
regard  it  as  having  been  the  sesamoid  bone  of  the  great 
toe,  and  others  one  of  the  triangular  bones  near  the 


M. 


M.  In  medical  prescriptions  M  stands  for  misce,  or 
mix  :  also  for  tnanipulus,  a  handful. 

M  A'CER.  The  bark  of  the  root  of  a  tree  growing  in 
Malabar.  It  Is  astringent,  and  celebrated  for  the  cure 
of  diarrheva. 

MACQUERS  SALT.    A  pharmaceutical  designa- 
tion of  the  binarseniate  of  potassa. 

MA'CROCOSM.  i  Gr.  ftsumtst,  targe  ;  *stf**t,  world.) 
A  term  applied  to  the  world  at  large,  or  universe,  as  op- 
posed to  microcosm,  having  reference  to  man. 

MADAHO'SlS.   (Gr.  u«i*;(; ,  bald.)   A  falling  oft* 
of  hair,  especially  of  the  eyelashes. 

MAGDEBURG!!  EXPERIMENT  or  HEMI- 
SPHERES. A  hollow  sphere  composed  of  two  hemi- 
spheres which  fit  air-tight,  intended  to  show  the  amount 
of  the  air's  pressure,  by  the  amount  of  force  wiih  which 
they  are  so  held  together  after  the  interior  air  has  been 
removed  by  the  air-pump.  This  apparatus  was  first 
suggested  by  Otto  Guericke  or  Magdcburgh,  the  inventor 
or  the  air-pump. 

MAGELLANIC  CLOUDS.  These  singular  objects 
wcie  carefully  examined  by  Sir  John  Hcrschel  during 
his  residence  at  the  Cape  of  Good  Hope,  from  1*34  to 
IK3*.  and  are  minutely  described  in  his  "  Result*  of 
Astronomical  Observations,"  Kc.  The  greater  nebula, 
or  Nubecula  major,  is  situated  between  the  meridians 
of  4  h.  40  m.  and  6  h.  0  m.,  and  the  parallels  of  IMP  and 
IG2°  of  North  Polar  Distance,  occupying  an  area  of  about 
42  square  degrees.  The  lesser  is  situated  between  the 
meridians  Oh.  28m.  and  1  h.  15m.,  and  the  parallels  of 
162°  and  16.'*°  N.  P.  D..  and  cavers  about  ten  square  de- 
grees ;  their  general  shape  is  round,  or  somew  hat  oval ; 
and  the  larger,  which  deviates  most  from  the  circular 
form,  exhibits  the  appearance  of  an  axis  of  light  very  ill 
defined,  and  by  no  means  strongly  distinguished  from 
the  general  mass  which  seems  to  open  out  at  its  ex- 
tremities Into  somewhat  oval  sweeps.  M  When  examined 
through  powerful  telescopes,"  Sir  John  observes,  ■  the 
constitution  of  the  nubecula,  and  especially  of  the 
Nubecula  major,  is  found  to  be  of  astonishing  com- 
plexity. The  general  ground  of  both  consists  of  large 
tracts  and  patches  of  nebulosity  in  every  stage  of  reso- 
lution, from  light  irresolvable  with  18  inches  of  re- 
flecting aperture,  up  to  perfectly  separated  stars,  like 
the  Milky  Way,  and  clustering  groups  sufficiently  insu- 
lated and  condensed  to  come  under  the  designation  of 
irregular,  and  in  some  cases  pretty  rich  clusters.  But 
besides  those,  there  arc  also  nebula;  in  abundance,  both 
regular  and  irregular ;  globular  clusters  in  every  state 
of  condensation  ;  and  objects  of  a  nebulous  character 
quite  peculiar,  and  which  have  no  analogue  in  any  other 
region  of  the  heavens.  Such  is  (he  concentration  or  the 
objects,  that  in  the  area  occupied.by  the  Nubecula  major 
not  fewer  than  27H  ncbulte  and  clusters  have  been 
enumeracd,  besides  SO  or  60  outliers,  which  (consider- 
ing the  general  barrenness  or  such  objects  In  the  imme- 
dlatc  neighbourhood)  ought  certainly  to  be  reckoned 
as  its  appendages,  being  about  six  and  a  hair  per  square 
degree,  which  very  far  exceeds  the  average  or  any  other, 
even  the  most  crowded  parts  or  the  nebulous  heavens. 
In  the  Nubecula  minor  the  concentration  or  such  objects 
is  less,  though  still  very  striking,  37  having  been  ob- 
served within  its  area,  and  G  adjacent  but  outlying.  The 
nubecula,  then,  combine,  each  within  its  omii  area,  cha- 
racters which,  in  the  rest  of  the  heavens,  are  no  less 
strikingly  separated,  —  vii.  those  of  the  gal.ictic  and  the 
nebular  system.  Globular  clusters  (except  in  one  region 
of  small  extent)  and  nebular  of  regular  elliptic  forms 
arc  comparatively  rare  in  the  Milky  War,  and  arc  found 
congregated  in  the  greatest  abundance  (n  a  part  of  the 

4  r  3  Digitized  by  Google 


MAGNETISM. 


the  roost  remote  possible  from  that  circle: 
,  In  the  nubecula*, they  are  indiscriminately  mixed 
the  general  starry  grouud,  and  with  irregular 
though  small  nebula;."  [Outlines  of  Astronomy,  p.  613.) 

MAGNETISM.  TERRESTRIAL.  During  the  last 
quarter  of  a  century  immense  efforts  hare  been  made 
to  determine  the  phenomena  and  laws  of  terrestrial  mag- 
netism. The  impulse  given  to  the  study  of  this  depart- 
ment of  science  is  mainly  due  to  the  celebrated  Hum- 
boldt,  who,  in  1*2*,  formed  an  Association  at  Berlin  for 
the  purpose  of  verifying  an  inference  which  had  been 
drawn  from  the  comparison  of  corresponding  observa- 
tions made  at  London  and  I'psala  by  Graham  and 
Celsius  In  the  last  century,  and  recently  at  Paris  and 
Kazan  by  Arago  and  Kupffer,  namely,  that  the  irregular 
I  of  the  needle  take  place  simultaneously  at 
from  each  other.  At  first  the  opera- 
being  confined  to 


tion«  were  on  a  very  limited  scale,  being  confined  to 
hourly  observations  on  some  particular  days,  previously 
atrn-.  ci  ,,n,  at  1!.  rim  and  Freybcrg  .  but  In  the  follow  ing 
year  the  plan  received  an  immense  extensiou  in  conse- 
quence of  the  establishment  by  the  Russian  govern- 


quence  of  the  establishment  by  the 
roeni  of  magnetical  observatories,  acting  in  co-operation 
with  those  of  Germany,  at  St.  Petersburg,  Kazan.  Si. 
colaieff,  and  Sitka  (on  "the  north-west  coast  of  America); 
that  is  to  say,  across  the  w  hole  continent  of  Europe  and 
Asia.  A  second  association  was  soon  alter  formed  at 
Gottingen  by  Professor  Gauss,  through  which  very 
important  improvements  were  effected  both  In  the  in- 
struments of  observation  and  the  methods  of  observing, 
which  have  been  since  generally  adopted.  In  1636  the  in- 
defatigable Humboldt  addressed  a  letter  to  the  late  Duke 
of  Sussex,  then  President  of  the  Royal  Society,  on  the 
l>est  means  of  perfecting  the  knowledge  of  terrestrial 
magnetism ;  and,  his  suggestions  being  approved  by  the 
Council  of  the  Society,  the  government  was  induced, 
through  the  representations  of  that  body,  to  sanction 
the  establishment,  in  several  of  the  British  colonies, 
of  observatories,  equipped  with  appropriate  instru- 
ments, and  superintended  by  military  or  naval  officers, 
with  sufficient  assistance  at  tbeir  disposal  for  making 
continuous  hourly  or  ttro-hourhf  observations  of  the 
different  magnetic  elements.  The  places  selected  were 
Toronto,  St.  Helena,  the  Cape  of  Good  Hope,  and 
Hobarton,  in  Van  Diemcn's  Island  ;  and,  as  it  was 
considered  important  to  obtain  observations  in  high 
southern  latitudes,  the  expedition  to  the  Antarctic  seas, 
under  the  command  of  Sir  James  Clarke  Ross,  was 
projected  and  ordered  at  the  same  time.  The  East  India 
Company  likewise  promised  its  co-operation  by  pro- 
viding for  the  establishment  and  maintenance  of  observa- 
tories at  Bombay,  Madras,  Lucknow,  Singapore,  and 
Simla.  At  borne,  a  magnetical  and  meteorological  de- 
partment was  added  to  the  Royal  Observatory  at  Green- 
wich, and  another  is  kept  on  root  at  Dublin.  It  was 
originally  proposed  that  the  colonial  observatories  at 
the  four  stations  above  named  should  be  continued  for 
three  years  only 

been  rene 
(1832)  In  operation, 
systematically,  according  to  rules  drawn  up  by  a  Com- 
mittee of  the  Royal  Society,  and  are  reduced  under  the 
superintendence  of  Colonel  Sabine,  at  an  establishment 
also  maintained  by  the  government,  at  Woolwich. 
Several  volumes  or  observations  have  been  published, 
containing  a  regular  series,  since  1841,  made  at  Toronto, 
Hobartou,  and  St.  Helena  ;  and  including  those  made 
in  1K41  and  1812  by  the  officers  of  the  Antarctic  expe- 
dition. In  addition  to  these  official  volumes,  Colonel 
Sabine  has  also  contributed  a  series  of  interesting  papers 
to  the  Philosophical  Transactions,  and  the  Reports  of 
the  British  Association,  containing  the  results  deduced 
from  a  comparison  of  the  observations  at  the  different 
places.  The  observations  made  at  Greenwich  are  re- 
duced at  the  observatory,  and  the  whole  were  for  some 
years  (till  1847)  published  annually;  at  present  only  a 
portion  of  those  made  continuously  by  a  photographic 
process  are  published  in  an  Appendix  to  the  volume* 
containing  the  astronomical  observations.  Br  all  these 
means  a  very  large  collection  of  well  observed  facts  has 
been  accumulated,  but  it  cannot  be  said  that  the  theory 
has  yet  made  con  <» ponding  advances. 

A  magnetical  observation  Is  complete  when  three  ele- 
ments are  determined, — the  declination  of  the  magnetic 
needle,  its  inclination,  and  the  intensity  of  the  force. 
The  two  latter,  however,  are  not  usually  observed 
directly,  but  in  lieu  of  th<-ra  the  horizontal  and  vertical 
components  of  the  intensity  are  observed,  and,  from  the 
variations  of  the  twocom|>oncnta.  those  of  the  inclination 
nnd  of  the  force  itself,  are  computed.  The  declination 
and  inclination  indicate  the  direction  in  reference  to 
the  horizontal  and  vertical  planes  which  a  freely  sus- 
pended needle  would  assume,  so  that.  In  fact,  the  direc- 
tion of  the  magnetic  force  and  its  intensity  are  the  two 
elements  sought  to  be  determined.  The  instruments 
employed  are  called  by  the  general  name  of 
pictcrs.  (See  the  term.) 
1 


we  iour  stations  aoovo  nameu  snouiu  ue  couuuueu  ior 
three  years  only ;  but  the  grant  of  the  requisite  fund* 
has  been  renewed  from  time  to  time,  and  they  are  still 
( 1*52)  In  operation.    The  observations  have  been  made 


e  points  of  equal  decbaa- 
»e  through  the  points  of 
and  those  connecting  U* 


In  order  to  obtain  a  knowledge  of  the  lavs  of  term- 
trial  magnetism,  it  is  necessary  that  the  mean  tiltm 
of  the  three  elements,  and  the  variations  of  those  fo- 
ments, should  be  determined  at  a  great  nurnSrr  of 
points  taken  all  over  the  earth's  surface.  For  tat 
purpose  of  comparison,  the  points  or  stati'jns  at  whirs 
the  observations  have  been  made  are  projected  on 
and  lines  being  drawn  through  those  points  at  •hsct 
the  mean  values  are  the  same  in  respect  of  each  element 
a  series  of  curved  lines  is  obtained,  which  indicate  t*.i 
values  of  the  elements  at  the  intermediate  points  was 
more  or  less  accuracy,  according  to  the  proxneftv  at 
the  stations  at  which  observation*  are  made.  Tbe 
curves  thus  traced  through  the  points  of  equal  derhiss- 
tion  are  called  Isogonal;  those 
equal  inclination,  Isoclinal; 
points  of  equal  force,  ." 

Declination,  or 
direction  of  the  horizontal  needle  is  nearly  i 
south,  there  are  few  places  at  which  it  points  < 
the  direction  or  the  meridian.  At  London,  and  < 
greater  part  of  Europe,  the  north  end  of  the 
declines  to  the  west,  while  in  Siberia  and  some  parts  of 
the  North  American  continent  it  declines  to  the  cast 
In  the  northern  hemisphere  tbe  isogonal  lints,  though 
extremely  irregular,  appear  to  converge  towards  r*» 
separate  points  or  pules,  whence  it  baa  boen  iui erred 
that  there  are  four  magnetic  poles,  two  in  each  beau- 
sphere.  Supposing  this  to  be  the  case,  tbe  deiliruiico 
of  the  needle  will  be  east  or  west,  according  aa  tbe  place 
of  observation  is  to  the  west  or  east  of  the  raeuduu 
passing  through  the  nearest  or  most  powerful  pair, 
and  there  will  be  in  each  hemisphere  two  isogonal  line* 
of  no  declination,  or  in  which  the  direction  of  the  needle 
coincides  with  the  meridian.  These  lines, . 
by  others  passing  through  tbe  series)  of  points  ati 
the  declination  is  respectively  3°,  10°,  13°,  Ac.  w* 
first  laid  down  by  Halley,  in  1700,  in  a  Sea  Chart 
Variation^  CAa£;h  ™db  "n< 

Barlow,  Erman,  and  others, 
would  be  useful  as  a  means  of  finding  tbe  longitude  si 
sea ;  but,  on  account  of  the  changes  which  the  declina- 
tion is  undergoing  at  almost  every  place  where  correct 
observations  have  been  made,  they  are  not  only  useless 
for  this  purpose,  but  do  not  long  continue  to  represent 
the  actual  declinations. 

The  changes  which  take  place  in  the  declination  arc  of 
three  kinds,  —  secular,  annual,  and  diurnal.  Tbe  lavs 
and  period  of  the  secular  change  are  very  imperfect  It 
known.  At  London,  in  1530,  the  declination  %it 
1 1°  17'  E. :  about  1660  it  was  0°.  Soon  after  that  year 
ti  e  needle  began  to  deviate  to  tbe  west ;  and  tbe  westerly 
declination  continued  to  increase  till  1*15,  when  it  sew  s 
to  have  attained  its  maximum  of  243  37'  It*",  inasniurt 
as  it  has  gradually  decreased  since  that  time.  TV 
mean  declination  deduced  from  tbe  < 
Greenwich  Observatory  in  1846  was 
Paris,  the  observations  give  a  similar  I 
same  period.  But  this 
ral :  in  Jamaica,  for  i 
have 

these  phenomena  forms  one  of  the  gr 
in  the  theory  of  terrestrial  magnetism. 

The  annual  variation  of  the  declination  was  6rst*re- 
marked  at  Paris  by  Cassini.  From  a  comparison  uf 
observations  made  at  Paris  from  1784  to  17*8,  and  at 
London  from  1793  to  1803,  Arago  found  a  minimum  of 
declination  towards  the  vernal  euuinox,  and  a  maximum 
towards  tbe  summer  solstice.  But  it  may  be  douMcd 
whether  these  ancient  observations  were  sufficiently 
accurate  to  determine  this  question,  more  especially  as 
the  result  is  not  eun firmed  by  the  recent  obscrvaiKias 
in  the  colonial  observatories.  At  St.  Helena  and  To- 
ronto no  variation  of  the  rate  of  the  secular  change  in 
the  different  seasons  is  perceptible.  At  Hobarton  tiie 
east  declination  appears  to  be.  on  tbe  average, 
whut  greater  in  tbe  summer  months  than  in  the 
months,  but  the  differences  are  extremely  small. 

Diurnal  Variation.  The  declination  is  also  subject 
to  a  diurnal  change,  which  was  first  remarked  by  Gra- 
ham, at  London,  in  1722.  The  remark  was  conflrnred 
by  the  observations  of  Celsius,  and  by  Hiorter  in  Sweden 
( 1740— 1746),  and  subsequently  by  those  of  \Vargewtn>. 
who  found  that  the  needle  declined  towards  the  west 
from  the  hours  of  8  or  9  before  noon  till  1  or  1  after 
noon,  and  then  towards  the  cast  till  8  or  9  in  tbe  even- 
ing. The  same  observers  also  remarked  that  tbe  needle 
was  affected  by  Aurora,  or  polar  light,  and  that  in  the 
presence  of  this  phenomenon  the  chance  in  its  metn 
direction  was  sometimes  as  much  as  5°  in  tbe  course  of 
a  day.  In  the  Philosophical  T>  attractions  for  173  there 
is  a  paper  by  Canton,  giving  the  results  of  observations 
on  the  daily  variation  during  603  days.  On  574  of  those 
days  tho  deviations  were  regular,  and  nearly  the  same 
as  those  found  by  Celsius ;  on  the  remaining  days  they 
were  irregular,  and  on  those  days  tl 


agreement  Is  by  no  means  gcoe- 
unple,  the  declination  seems  to 
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of  Aurora.  Canton  ascribed  the  diurnal  change  to  the 
••tfect  of  the  urn's  rajs  in  heating  the  earth,  and  thereby 
diminishing  the  magnetic  force ;  so  that  in  the  morning, 
when  the  earth  is  heated  on  the  eastern  side  of  the 
meridian,  the  magnetic  force  on  that  side  is  weakened, 
and  the  needle  consequently  declines  to  the  west ;  and 
in  the  afternoon,  as  the  earth  becomes  heated  on  the 
western  side  of  the  meridian,  the  needle  begins  to  move 
in  the  opposite  direction,  and  declines  to  the  eastward 
of  it*  mean  place.  The  amount  of  the  diurnal  change 
is  d.tTerent  at  different  places,  and  at  different  seasons 
of  the  year.   At  London,  for  the  years  1817-1819,  it 


found  by  Col.  Keaufoy  to 
December  and  January,  and  above  11'  in  June  and  Au- 
gust. At  the  Royal  Observatory  the  mean  diurnal 
range  for  the  year  1846  was.  in  summer,  15'  14"  ;  in  win- 
ter, 1 1'  53"  ;  and  the  moan  for  the  whole  year.  13'  34". 
At  Toronto  and  Hnharton  the  diurnal  range  is  also 
greatest  in  the  summer  months  and  least  In  the  winter 
months,  and  the  changes  take  place  at  nearly  the  same 
hours  of  local  time. 

Inclination,  or  Dip.  The  inclination  has  a  general 
lependence  on  the  latitude,  but  it  varies  considerably 
it  different  places  under  the  same  latitude.  A  line 
Irawn  through  all  those  places  where  the  dipping  needle 
lecomet  horiiontal  (usually,  though  perhaps  impro- 
•erly,  called  the  magnetic  equator)  appears  to  inter- 
sect the  epiator  of  the  earth  in  four  points.  In  the 
Atlantic  Ocean,  between  Africa  and  America.  It  lies 
wholly  to  the  south  of  the  terrestrial  equator,  its  greatest 
u>uth  latitude  being  nbout  25°.  According  to  Han- 
te*n  the  nodes  or  points  intersective  with  the  equator 
»f  the  earth  are  on  the  meridians  2/>  E..  1*7°  K.. 
30°  W.,  and  108°  W. ;  but  these  determinations  must 
to  taken  as  subject  to  considerable  uncertainty,  the 
ilrtervations  being  by  no  means  accordant.  The  other 
soclinal  lines  follow,  with  more  or  less  irregularity,  the 
ilrection  of  the  magnetic  equator  until  a  high  latitude 
s  attained.  In  Boothia  Felix,  in  latitude  70°  ft*  17"  N., 
.ml  longitude  96°  45*  48"  W.,  Sir  James  Clarke  Ross 
ound  the  dip  to  be  89°  59',  within  a  minute  of  the 
till  ;  and  the  needle  had  there  altogether  lost  its 
lirective  power.  In  the  southern  hemisphere,  on  board 
he  Erebus,  In  1841,  Sir  J.  C.  Ross  observed  an  inclina- 
ion  of  N8°  36'  in  latitude  75°  7T  S.,  and  longitude 
61°  48'  E.  (Sabine,  Phil.  Tram.  1843).  The  places  at 
rhich  the  dipping  needle  becomes  exactly  vertical,  and 
rhich  the  above  most  nearly  approach,  are  usually 


tyled  the  magnetic  poles ;  but.  as  will  be  seen  pre- 
ently,  they  not  only  do  not  coincide  with,  but  are  at  a 
:reat  distance  from,  the  places  at  which  the  intensity 
•f  the  magnetic  force  is  a  maximum,  —  a  circumstance 
vhich  it  is  necessary  to  keep  in  mind,  as  the  term  pole 
s  also  frequently  applied  to  the  points  of  greatest  force. 
..ike  the  declination,  the. dip  is  subject  to  secular,  an. 
mat,  and  diurnal  changes.  At  London  it  was  observed 
iy  Graham,  in  17*20,  to  be  74°  42' ;  and  by  Captain  Kater, 
■  1*30,  to  be  G9°  38'.  The  mean  of  the  Greenwich 
bservations  for  1846  is  68°  58'*1  ;  whence  it  appears 
hat  the  dip  at  London  is  diminishing.  The  annual 
ariation  is  scarcely  perceptible.  At  Toronto  and  lio- 
arton  the  range  of  the  diurnal  variation  of  the  dip  is 
bout  1''25;  at  Greenwich,  for  1846,  the  difference  of 
he  means  of  the  daily  observations  at  9  a.  m  .  and  3  p.  m. 
-as  I*. 

Intensity.  The  absolute  lnteusity  of  the  magnetic 
>rce,  like  the  declination  and  dip,  varies  at  different 
laces,  and  probably  at  different  times.  It  is  compared 
t  different  stations  by  observing  the  number  of  oscil- 
made  In  a  given  time  by  a  magnetic  bar  sus- 
horiiontally  by  a  fine  wire  or  silk  fibre.  If  F 
the  f«.rce,  D  the  Inclination  of  the  dipping 
and  N  the  number  of  oscillations  made  by  the 
uspended  bar  in  a  given  time  at  any  station,  and  F' 
e  the  same  things  at 


)  .  N' 

rieii  the  following  proportion  holds, 
i-l.itivc  value  of  the  two  forces,  ens. 

F  :  F' : :  N*  cos  *  D  :  N'*cos'D'. 
rom  the  large  table  of  results  given  by  Hansteen,  It 
ppears  that  if  the  Intensity  at  the  magnetic  equator  in 
'eru  (where  it  was  supposed  l>y  Humboldt  to  be  a 
linimum  )be  unity,  then  the  intensity  at  Naples  is  I  '/7  r>. 
t  Marseilles  1*294,  at  Madrid  I '394,  at  Paris  1348,  at 
.ondon  1*370,  at  Christiania  1*420,  in  Baffin's  Bay  (lat. 
6°  4.V  N.,  long.  58°  20**  \V.)  I  705.  The  maximum 
itensity  hitherto  observed  is  2*052,  and  the  minimum 
706.  Both  observations  were  made  at  places  in  the 
iiithern  hemisphere,  the  former  by  Sir  James  Clarke 
!o*».  In  lat.  73°  47'  S.,  long  171°  W  E.  (of  London), 
'h«*re  the  dip  was  observed  to  be  870  4' ;  and  the  latter 
y  1-rman,  in  lat.  19°  59'  S.,  and  long.  35°  4'  \V..  off 
ie  eastern  coast  or  Braxil,  where  the  dip  is  7°  55' :  the 
*o  extreme  intensities  are  therefore  in  the  ratio  of 
-.  2-906.  In  both  hemispheres  there  are  two  points, 
r  rather  regions,  of  maximum  intensity,  which  may  be 
rgarded  as  centres  of  separate  magnetic  action.  The 
osltton  of  the 
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intensity  was  ascertained  by  Captain  Lefror,  In  1842 
and  1843,  to  be  in  lat.  52°  19'  N ..  long.  268°  E.  (Sabine, 
/'hit  Trans.  1846) ;  that  of  the  minor  maximum  was 
determined  in  1828  and  1829  by  Hansteen,  and  Erman, 
In  the  Russian  expedition,  to  be  in  the  meridian  of  111° 
27'  E.  The  interval  between  the  two  meridians  is  con- 
sequently 270°_lll°=159°,  sothat  they  are  not  directly 
opposite.  Both  points  appear  to  have  undergone  pro- 
gressive changes  from  west  to  east,  though  not  at  the 
same  rate.  In  the  southern  hemisphere  the  two  1 
of  maximum  force  are  still  nearer  each  other  in 
or  geographical  longitude,  and  the  intensity  is  greater 
than  in  the  northern  hemisphere  (Sabine,  Phil.  Trans. 
1850).  The  isodynamic  lines  are  in ; general  nearly 
parallel  to  each  other,  and  also  to  the  Isoclinal  lines, 
though  at  some  particular  places  the  two  sets  of  lines 
are  nearly  at  right  angles.  The  intensity  does  not 
appear  to  be  affet  ted  by  elevation  above  the  surface. 

Simultaneous  Perturbations.  In  the  volume  of  Ho> 
barton  Observations,  1841  to  1848,  Col.  Sabine  gives  an 
interesting  comparison  of  the  simultaneous  affections  of 
the  three  elements  at  Hnbarton  and  Toronto,  on  one  of 
Gauss's  term  days,  April  21,  1842,  these  two  stations 
being  specially  selected  for  comparison  as  being  geo- 
graphically situated  at  nearly  opposite  points  of  the 
globe.  The  result  showed  that  the  amount  of  disturb- 
ance on  this  day  was  nearly  the  same  at  both  stations, 
and  that  the  instants  of  extreme  disturbance  are  not 
unf'requently  as  nearly  identical  at  both  as  the  nature  of 
the  observations  enables  as  to  determine.  The  inference 
is  that  many  or  the  perturbations  or  particular  disturb- 
ances observed,  must  be  regarded  as  general  affections 
of  the  whole  globe,  manifesting  themselves  at  stations 
the  most  remote  from  each  other. 

Theory.  On  considering  all  the  phenomenn,  and 
particularly  those  of  the  diurnal  and  annual  variations 
(which  obviously  depend  on  solar  heat),  as  well  as  the 
disturbances  accompanying  displays  of  polar  light,  it 
must  appear  extremely  Improbable  that  the  magnetic 
force  on  which  these  phenomena  depend  is  deeply  seated 
In  the  earth.  It  it  belongs  to  the  earth  it  must  be  sup- 
posed to  be  near  to  or  at  the  surface,  in  order  to  account 
for  the  correspondence  of  the  phenomena  with  the 
diurnal  variations  or  temperature.  Accordingly  it  has 
been  suggested  that  the  cause  must  be  looked  for  In  the 
atmosphere.  Sir  D.  Brewster  ( Treatise  on  Magnetism, 
IH37)  adopts  this  view,  and  considers  it  to  be  proved,  by 
certain  experiments  of  Fusinieri,  that  iron  is  diffused 
through  the  atmosphere  in  a  state  of  vapour.  But  a 
new  light  has  very  recently  been  thrown  on  this  subject 


by  Faradav,  who  ban  demonstrated  that  the  oxygen  of 
the  atmosphere  is  magnetic,  and  that  the  intensity  of  its 
magnetism,  like  that  of  Iron.  Is  diminished  by  an  Increase 


by  1 

or  temperature.  This  fact  renders  the  hypothesis  or  a 
diffusion  of  ferruginous  vapour  through  the  atmosphere 
unnecessary ;  and  as  the  constituent  gases  or  the  atmo- 
sphere are  every  where  in  the  same  proportion,  the 
phenomena  depending  on  the  magnetic  properties  of 
its  oxygen  must  be  precisely  the  same  as  if  the  whole 
atmosphere  were  magnetic.  In  a  paper  published  in 
the  Philosophical  Transactions  (Part  1.  1851),  Professor 
Faraday  has  shown  how  these  properties  may  be  applied 
toexpiain  the  variations  of  the  terrestrial  magnetic  force. 
The  earth,  he  remarks,  is  a  great  magnet :  its  power, 
according  to  Gauss,  being  equal  to  that  which  would  be 
conferred  if  every  cubic  yard  of  it  contained  six  one. 
pound  magnets.  The  disposition  of  this  magnetic  force 
Is  not  regular,  nor  are  there  any  points  on  the  surface 
which  can  properly  be  called  poles  ;  still  the  regions  of 
polarity  are  In  high  north  and  south  latitudes.  These 
regions  are  connected  by  lines  of  magnetic  force,  which, 
generally  speaking,  rise  out  of  the  earth  in  one  (mag- 
netic) hemisphere,  and,  passing  in  varied  directions  over 
the  equatorial  regions  into  the  other  hemisphere,  then 
enter  into  the  earth  to  complete  the  known  circuit  of 
power.  A  free  needle  shows  the  presence  and  directions 
or  these  lines,  which  invest  the  globe  with  a  system  or 
forces  like  that  about  an  ordinary  masnet,  and  wherever 
thev  pass  through  the  atmosphere  the  forces  are  subject 
to  the  changing  action  or  the  magnetic  oxygen.  There 
is  every  reason  to  suppose  that  these  line*  art*  held  In 
the  earth,  just  as  the  lines  which  originate  in  a  magnet 
are  held  by  it;  and  that  any  disturbance  from  above 
will  cause  a  greater  change  in  their  place  and  direction 
in  the  atmosphere  than  in  the  earth.  When  space,  tra- 
versed by  uniform  Hues  of  magnetic  force,  is  occupied 
by  a  uniform  body,  as  air,  the  disposition  or  the  lines  Is 
not  altered;  but  ir  a  l>ctter  conducting  substance  is 
introduced,  the  lines  are  concentrated  or  drawn  closer 
together  in  it ;  and  ir  a  worse  conducting  substance  is 
introduced,  they  are  opened  nut,  and  stand  at  greater 
distances  front  each  other.  Now,  supposing  the  w  hole 
atmosphere  to  have  a  mean  temperature,  the  lines  of 
force  would  have  the  direction  determined  by  the 
arrangement  the  ■•<>«>  r  within  the  earth,  Thi  11  th- 
sun's  piesenccin  the  east  would  make  all  the  atmosphere 
io  that  region  a  worse  conductor,  and  the  lines  of  force 
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would  be  opened  out ;  and  at  the  sun  came  up  to  and 
patted  the  meridian,  timilar  change!  io  the  directions 
of  the  line*  of  force  would  there  take  place,  to  that  in 
the  morning  a  needle  would  be  deflected  towards  the 
west,  and  in  the  afternoon  towards  the  east.  At  the 
night  came  on,  and  with  it  a  lower  temperature  than 
the  mean,  the  lines  of  force  would  be  concentrated,  and 
a  reverse  variation  of  the  needle  would  take  place,  The 
magnetic  properties  of  oxygen  and  its  daily  variations 
of  temperature,  manifestly  produce  effects  similar  to 
those  which  actually  take  place ;  but  whether  they 
cause  the  whole  of  the  observed  variations,  or  are  com. 
potent  to  do  so,  is  a  question  that  can  only  be  decided 
after  a  very  careful  inquiry.  Professor  Faraday  states 
that  the  hypothesis  has  been  compared  with  the  mean 
daily  variation  for  all  the  months  in  the  year  at  north 
and  south  stations,  as  Toronto  and  Hoharton,  and  at 
many  others  near  to  and  far  from  the  equator,  and  the 
agreement  Is  very  remarkable.  Thus,  according  to  the 
hypothesis,  the  paths  described  by  the  upper  ends  of 
free  needles  in  the  north  and  south  hemispheres  should 
be  closed  curves  with  the  motion  In  opposite  and  certain 
directions,  and  so  they  are ; — the  curves  should  be  larger 
In  tummer  and  smaller  in  winter,  and  so  they  are  ; — the 
northern  hemisphere  ought  to  have  a  certain  prepon- 
derance over  the  southern,  because  of  its  superior  tem- 
perature, and  that  is  so ;  —  the  disposition  of  land  and 
water  ought  to  have  an  influence,  and  the  observations 
Indicate  one  in  the  right  direction.  What  still  remains 
to  be  done,  to  verify  this  Ingenious  theory,  Is  to  ascer- 
tain the  amount  of  change  In  the  conducting  power  of 
the  air  for  given  changes  of  temperature,  in  order  that  it 
may  be  seen  whether  the  effect  on  the  magnetic  Instru- 
ments thereby  produced  corresponds  with  that  which 
actually  takes  place. 

MA'GNETITE.  In  Mineralogy,  magnetic  ore  of 
iron. 

MAGNETOMETER.  An  instrument  or  apparatus 
for  determining  the  elements  of  terrestrial  magnetism. 
In  direction  and  force.  When  adapted  to  the  purpose 
of  determining  the  declination  of  the  needle,  it  is  called 
a  Declinometer  t  for  the  inclination  and  vertical  force. 
It  becomes  an  Inclinometer  ($ee  the  terms).  From  the 
experience  obtained  in  the  British  colonial  observatories, 
it  appears  that  these  instruments,  at  least  In  the  form 
recommended  in  the  Insttuctions  drawn  up  by  the  Com- 
mittee of  the  Royal  Society,  are  liable  to  certain  sources 
of  irregularity ;  one  depending  on  the  liability  of  the 
magnetised  bar  to  lose  a  portion  of  its  magnetism,  and 
other*  on  causes  not  perfectly  understood.  (Sabine, 
Phil.  Trans.  1850.)  The  instrument*  used  at  the  Green- 
wich Observatory,  and  the  modes  of  using  them,  are 
described  In  detail  in  the  Introductions  to  Greenwich 
Magnetical  ObtcrxUivnt,  which  were  published  annually 
from  1841  to  1847. 

MAI.  A  B.\  Til  RUM.  The  leaf  of  the  Cassia  laurel, 
from  Malabar. 

MALACOSTEON.  (Gr.  ^>  soft,  and  «m#», 
a  bone.)  A  diseased  softening  of  the  bones :  molliUct 
oss  mm. 

MAL  DE  LA  ROSA.  A  disease  endemic  in  the 
Asturias,  attended  by  redness  of  the  skin. 

MALPl'GHIAN.  In  Anatomy,  this  term  Is  applied 
to  certain  parts,  especially  of  the  kidney.  In  allusion  to 
the  anatomist  Malpighi,  by  whom  they  were  discovered 
or  first  definitely  described.  Thus  the  numerous  se- 
creting tubes  (tubuli  urintferi),  where  they  are  collected 
into  conical  bundles,  form  the  "  Malpighian  "  cones  or 
pyramids  ;  the  more  tortuous  parts  of  the  tubes  which 

Eass  towards  the  surface  of  the  kidney,  terminate  in  or 
ear  on  small  pedicles  appended  to  their  walls,  flatk- 
shaped  sacculi,  named  "  Malpighian  capsules."  The 
arteries  of  the  kidney,  before  dividing  into  capillaries, 
form,  by  tortuous  convolutions,  little  balls,  called  "  Mal- 
pighian corputeles  or  glomerules." 

MA'LTHAZITE.  A  white  tallow-like  mineral  from 
Lobau. 

MANDK'LIC  ACID.  (Germ,  mandcln,  almonds.) 
A  white  crystalline  acid  obtained  bv  the  action  of  hy- 
drochloric acid  on  bitter-almond  oil.  It*  chemical  for- 
mula is  C,6  Hj  Os+H  O.  It  hat  alto  been  called  For- 
mobentoilic  acid.  Inasmuch  as  it  contains  the  elements 
of  formic  acid  and  hydrurct  of  bcnzoyle. 

MA'NDRIL.  The  part  of  a  turning  lathe  which 
carries  the  chuck  upon  which  the  work  (that  Is.  the 
material  to  be  turned)  is  fixed.  It  consists  of  a  pulley, 
fixed  upon  an  axle,  which  it  supported  in  the  headstoc.k, 
and  receives  Its  motion  from  the  foot  wheel  (or  the 
treadle.  In  the  case  of  the  pole-lathe),  by  means  of  a 
catgut  band  patting  over  the  mandril  pulley,  into  which 
grooves  are  cut  for  receiving  the  band.  Mandril,  also, 
Is  the  name  given  to  the  iron  rod  upon  which  a  gun 
barrel  is  welded.  In  Zoology,  a  species  of  baboon  Is  so 
called. 

MA'NGANITE.  In  Mineralogy,  grey  ore  of  manga- 
n.'si-. 
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MEDULLA  OBLONGATA. 

M  A'NNACROUP.  A  granular  preparation  of  wb« 
deprived  of  bran,  used  as  an  article  of  food  for  ch^is  •. 
and  invalids. 

M  AR  ASCHI  NO.   A  liquor  prepared froxa •  i 
cherry  growing  in  Dalmatia ;  it  is  bruited, 
and  then  distilled,  and  afterwards  sweetened  with . 
It  is  stated  by  some,  that  maraschino  Is  the 
liquor  distilled  from  the  fermented  juice  of  the  bqt 
root. 

MA'RCASITB.  In  Mineralogy,  white  iron  pyrin*. 
A  siilphurrt  of  iron. 

MA'RIOTTE'S  LAW.  This  important  retatbsm  Be- 
tween the  elastic  force  and  the  density  of  gaaeoa*  bmbm  , 
ought,  in  justice  to  the  first  discoverer,  to  be  esJIef 
lioyU  s  Law.  In  a  tract  published  at  Oxford  in  MSfia, 
under  the  title  of  "New  Experiments  touching  the  Saris; 
and  Weight  of  the  Air,"  the  Hon.  Mr.  Boyle  anoourerd 
that  the  spring — that  is  to  say,  the  clastic  force — of  aw  a 
directly  proportional  to  its  compression  ;  which  is  equi- 
valent to  saying,  that  the  elastic  force  is  directly  as  the 
density,  or  inversely  as  the  volume,  under  the  tmme 
temperature.  Boyle's  experiments  were  made  on  at- 
mospheric air  confined  in  the  closed  end  of  a  U-sssape* 
glass  tube,  and  compressed  by  the  weight  of  a  cofaau 
of  mercury.  It  does  not  appear  that  he  took  the  pre- 
caution to  expel  the  moisture  from  the  air,  and  tar 
greatest  pressure  be  applied  was  only  equal  to  lorn 
atmospheres,  so  that  It  may.  perhaps,  be  aaid  that  ha 
experiments  were  neither  sufficiently  accurate  nor  ex- 
tensive to  establish  the  general  law,  even  in  iispi  1 1  of 
atmospheric  air,  without  mentioning  the  other  gates. 
Mariotte's  experiments  were  described  In  the  Mcasens 
of  the  Paris  Academy  of  Science*,  published  abacs 
eleven  years  later,  namely  in  1679,  without  any  reference 
to  Boyle's  announcement,  which  was  possibly  unknoea 
to  bim  ;  and  as  it  was  through  this  channel  that  the  U« 
became  known  to  the  continental  philosophers,  whe 
were  the  first  to  perceive  its  importance,  they  nataralH 
distinguished  It  by  the  name  of  the  person  wbosn  tbrr 
supposed  to  be  Its  discoverer. 

The  relatiou  in  question  has  recently  been  iuvestigaxi 
by  M.  Regnault  of  Paris,  in  a  series  of  experhaeau, 
conducted  with  the  utmost  attention  to  every  ctrcuav- 
s lance  affecting  their  accuracy ;  and  the  results  are  au- 
teresting.  If  v  denote  the  volume  of  a  gas  under  raw 
pressure  a,  and  ir*  its  volume  under  pressure  w\  then 
the  law  gives  fxmv'tf,  whatever  the  pressures  mar  ha, 
if  the  temperature  remains  unaltered.  But,  oa  con- 
paring  the  results  of  his  experiments,  M.  Regaaurt  hat 
found  that  the  above  equation  is  not  strictly  true  far  say 
gas;  and  that,  assuming  rp«=r/p' (l+e)  (where  (tea 
small  correction),  the  value  or  o  increases  with  the 
pressure.  In  respect  of  atmospheric  air,  the  eiasoc 
force,  under  a  pressure  of  twenty-five  atmosphere*,  a 
less  by  a  quantity  somewhat  exceeding  the  wn  inch  part 
of  an  atmosphere  than  it  would  be  if  the  law  were  strictly 
true.  With  respect  to  carbonic  acid  the  deviaboa  Is 
considerably  greater.  In  the  case  of  hydrogen  the  cor- 
rection q  becomes  negative,  so  that  white  air  and  tbv 
other  gases  experimented  upon  were  more  i  nmiaisasd 
than  they  would  be  if  the  law  were  exactly  followed, 
hydrogen  was  less  compressed,  and  its  rriiiipiiissnilii 
was  found  to  diminish  as  the  pressure  increased.  Bat 
temperature  has  a  considerable  influence  on  these  re- 
sults ;  and  as  it  was  found  that  the  deviation  from  the 
law  diminishes  as  the  temperature  is  increased,  M.  Re- 
nault concludes  that  the  law  is  only  rigorously  true 
when  the  gases  are  infinitely  dilated,  and  that  it  In  uawii 
lets  and  less  exact  in  proportion  as  they  are  in  a  stase  of 
greater  condensation.  (Memoim  de  fJmUtut,  tarns 
xxl.) 

MA'RTIAL  ETHIOPS.  An  old  pharmaceutical 
name  of  black  oxide  of  iron. 

MA'RTIAL  REGULUS.  Metallic  antimony,  ob- 
tained by  decomposing  sulpburct  of  antimony  by  aeaas 

of  iron. 

M  A'STICIN.  That  part  of  mastic  which  is  insnlubls 
in  alcohol :  it  has  some  of  the  characters  of  caoutchouc. 
The  part  of  mastic  soluble  in  alcohol,  has  been  termed 

Uttsticic  acid. 

MATE'RIA  HERMAPHRODITA.  A  term  applied 
by  Boerhaave  to  a  peculiar  substance  soluble  both  in 
alcohol  and  water,  and  contained  in  vegetable  extracts. 
Scheele  called  it  Materia  saponacem.  It  is  the  Attrac- 
tive of  later  chemists. 

M.VTICO.  The  leaves  of  a  Peruvian  plant,  said  to 
be  a  specie*  of  pepper,  have  been  brought  under  this 
name  to  England,  aud  much  extolled  for  their  medical 
virtues. 

MAULSTICK.  (G.-rm.  Mahlstack.)  A  painter's  stirk 
on  which  he  rests  his  hand  whilst  painting. 

MECCA  BALSAM.  The  produce  of  the  Bdsamo-. 
dendron  Gileadmse,  growing  at  Giload,  in  Judara.  It  is 
also  called  Opolxi/samum. 

MEDU  LLA  OBLO  NGATA.  (LaUtaccWowg***.) 
In  Anatomy,  is  the  name  given  to  the  mass  of  grey  and 
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MEDULLA  SPINALIS. 


MOHSITE. 


rhitp  nearlnc  contained  in  the  occipital  tegment  of  the 
raniuro,  and  forming  the  medium  of  connection  between 
he  spinal  marrow  (myelon)  and  the  brain  (encephalon) : 
t  it  sometimes  described  as  the  cephalic  prolongation  of 
he  myelon  ;  but  It  has  distinct  and  higher  functions, 
ind  constitutes  the  chief  part  of  the  epencephalic  divi- 
ion  of  the  brain, 
MKDU'LLA  SPINALIS.  (Lat.  the  spinal  pith.)  In 

V  n  atomy ,  the  part  of  the  nervous  axis  which  is  contained 
n  the  vertebra?  of  the  trunk.   See  Myklun. 

MELA'MPYRINB.  ( Gr . /ttXmt.'black, and  nt,  fire. ) 

V  crystallisable  substance,  soluble  In  water  and  nearly 
iMipid.  contained  in  the  Melampyrum  nemorotum. 

MELANO'CHROITE.  (Gr.  suXmt,  black,  and  X'<>*. 
olour.)   A  mlneraloglcal  variety  of  chromate  of  lead. 

ME'LANOGA'LLlC  ACID.  A  synonym  of  Meta- 
allic  acid. 

ME'LANOTA'NNIC  ACID.  (Gr.  tuXmt,  black.) 
The  black  substance  formed  by  the  action  of  excess  of 
•otasaa  upon  tannic  or  gallic  acid. 

M  E  L A SS ES.   See  Molasses,  In  Dict. 

ME'NDIPITB.  A  native  oxychloride  or  lead  from 
he  Mendip  Hills,  Somersetshire. 

MENINGITIS.    (Gr.  a  membrane  of  the 

>ram.)    Inflammation  of  the  membranes  of  the  brain. 

MENSIS  PH1LOSOPHICUS.  (Lat.)  A  chemical 
»r  philosophical  month  ;  Us  duration  is  variously  stalcdj 

.tiKhtf.ener*l,J  COU*'derea  "  lnC,udin*  tbre<  *>• 

MENTHENB.  A  liquid  hydrocarbon  obtained  by 
llstilling  the  crystallisable  portion  of  peppermint  oil,  or 
uppermmt  camphor,  with  anhydrous  phosphoric  acid. 
Its  formula  is  C«  Hi*. 

MESENCEPHALON.  (Gr.  Ati'w.  and  tyutfkm, 
train.)  The  natural  primary  division  of  the  brain, 
vhich  is  usually  encompassed  by  the  parietal  segment 
>f  the  cranium,  and  consists  of  the  lobe  of  the  third  ven- 
rirle,  the  optic  lobes,  with  the  appendages  called  the 
'  conarium,"  "  hypophysis,"  and  in  fishes  the  "  hypo, 
iria."  Chaussier  gave  the  term  "  mesocephale  "  to  an 
irtiflclal  combination  of  the  pons  varolii  with  the  optic 
obes.  dissociating  the  one  from  the  medulla  oblongata 
ind  cerebellum,  and  the  other  from  the  lobe  of  the  third 
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the  term 
ly  with  that  of 


meso- 
"  pons 


)  A  liquid  existing  In 
la  of  which  appears  to 
the  hydrocarbon  me 


ME' SITE.  fOr.MMt, 
vyroligueous  spirit,  the 
>e  C«  H«  O, :  It  is,  th« 
ilene  (C«  H4)-H  H  O. 

MESOXA'LIC  ACID.  An  acid  obtained  by  boiling 
i  saturated  solution  of  alloxanate  of  baryta,  which  is 
hus  resolved  into  mesoralate  of  baryta,  and  other  pro- 
iuct*.  This  acid  is  crystallisable,  and  very  sour  and 
iolnble     Its  formula  is  C»  0,+'J  H  O. 

MESL1N.  (Fr.  metier.  A  mixture  of  various  kinds 
>f  grain. 

META'CETONE.  (Gr.  turn.  Indicating  rkangf, 
uid  acetone.)  A  product  formed  during  the  distillation 
>f  a  mixture  of  I  part  of  starch  with  ft  of  quick  lime : 
t  is  a  colourless  liquid,  insoluble  in  water,  but  soluble 
n  alcohol  and  ether,  and  of  an  agreeable  odour.  Its 
ormula  is  C«  Hs  O.    It  is  converted  by  oxidising  agents 


METAGENESIS 

,  I  JHOfiUCt' .  ) 


d  =  C«  H,  Oj+HO 


(Gr. 
The 


ng  chang,-; 
of  form  which  the 
eutative  of  a  species  undergoes  In  pacing,  by  a 
of  successively  generated  individuals,  from  the  egg 

0  the  perfect  or  imago  state.  It  is  contradistinguished 
rnm  "  metamorphosis,"  in  which  those  changes  are 
tndergone  by  the  same  individuals.  The  following  is 
in  example  of  Metagenesis  :  —  The  egg  of  the  Medusa 
s  developed  into  a  polype,  which,  assuming  a  form 
.1 1  led  Strobila,  separates  Into  numerous  individual  young 
Medusa*.  The  larva)  polype  propagates  other  similar 
mlypca  by  gemmation,  each  of  which  becomes  a  Strobila, 
ind  is  resolved  into  numerous  Medusa?.  Thus  there  Is 
t  successive  production  of  procreating  individual*  from 

1  single  Impregnated  ovum  of  a  Medusa,  according  to 
he  law  of  Parthenogenesis. 

META'I.LIC  TKACTORS.  Towards  the  end  of  the 
ast  century  Dr.  Elisha  Perkins,  of  Norwich,  In  Con- 
lectieut,  introduced  a  method  of  treating  diseases  by 
Irawing  over  the  affected  part  two  small  metallic  rods 


A  term  applied  In  Chemistry  to  bodies 
and  the  tame  composition,  and  atomic 
rt  differing  remarkably  in  certain  of  their 


For  the  method  of  their  production,  ice  Brttndc't  Ma. 
nual  of  Chemistry,  p.  1518. 

METAME'RIC.   (Gr.  turn,  indicating  change,  and 
ut<H,  part.) 
having  one  i 

but  yet  i 

isequence'of  dissimilar  mole- 
,  formlatc  of  oxide  of  ethylo 
(formic  ether),  and  aceUte  of  oxide  of  methyle  (methylo- 
acetic  ether),  may  both  be  correctly  represented  by  Ct 
H*  04,  but  the  elements  in  each  are  no  doubt  dissimi- 
larly grouped,  as  represented  in  the  following  formula: : 
Formiate  of  oxide  of  ethyle  C4  Hs  0+  1 

Acetate  of  oxide  of  methyle  C  H3  0+  f  "c«  H«  °«* 
CHO  •  -  •  J 
mWaPOPHY'SIS*.  (Gr.^iTw,  between,  ***u*tc,  a 
process.)  In  Anatomy,  theexogenous process  commonly 
situated  between  the  diapophysis  and  anterior  zygapo- 
physes:  in  the  human  skeleton  it  is  best  developed  in 
the  last  dorsal  and  first  lumbar  vertebra;;  the  met  apo- 
physes are  developed  more,  and  from  more  numerous 
vertebra,*,  in  most  or  the  Inferior  mammalia,  arriving  at 
their  maximum  of  length  in  the  armadillos.  In  which 
they  equal  the  neural  spines  In  length  in  the  posterior 
dorsal  and  the  lumbar  vertebras  ;  they  relate  in  these 
singular  quadrupeds  to  the  support  of  the  carapace,  the 
neural  spines  representing  the  "  king. posts,"  and  the 
metapophyses  the  "  tie  beams,"  in  the  architecture  of  a 
roof. 

ME'TEOROLITE.   See  Amolite,  In  Dict. 
METH1CNIC  ACID.  (Gr.  sum,  indicating  change, 
and  Bust,  sulphur.)    An  acid  obtained  by  the  action  of 

acid  is 


!d  oy  the  ac 
i  althlonic 


anhydrous  sulphuric  acid 
at  the  same  time  formed. 

METHO'DIC  MEDICINE.  Medicine' as  practised 
by  the  methodic  sect  of  physicians,  of  which  Themison 
was  the  head.  They  endeavoured  to  reduce  medicine 
to  exact  rules,  and  assumed  that  all  diseases  arose 
from  constricted  fibre. 

METHYLE.   See  Methylene,  in  Dict. 

METIS.  One  of  the  small  planets  belonging  to  the 
group  between  Mars  and  Jupiter.  Metis  was  discovered 
by  Mr.  A.  Graham,  at  Mr.  Cooper's  observatory,  Markree 
Castle,  on  the  'iftth  of  April,  IH48.  and  is  the  ninth  of 
the  group  In  the  order  of  discovery.    Its  brightness  was 


equal  to  that  of  a  star  between  the  <>th  and  10th  magni- 
tude*. The  symliol  chosen  to  designate  it  it  an  eye 
and  star.  Its  period  of  revolution  appears  to  be  about 
IWf.  dar*.  nearly  the  same  with  that  of  Iris.  See  Planet. 

MBTCPIMON.  (Gr.)  An  ancient  ointment  contain- 
ing galbanitm,  which  was  formerly  called  Mrtopium. 

METRE.  The  French  standard  measure  of  length. 
See  MiAsriB,  In  Dict.  The  metre  is  -=  39*371  or  nearly 
3V?  English  inches. 

MICROCO'SMIC  SALT.  (Gr.  sunt*,  fnall,  and 
asr/usf,  the  world.)  The  ammonio- phosphate  of  soda; 
it  is  obtained  among  the  products  of  the  evaporation  of 
urine,  and  was  formerly  used  as  a  blowpipe  flux. 

Ml'DDLETONITE.  A  fatty  substance  found  in  the 
co.il  strata  at  Middleton,  near  Leeds. 

MI'LLIPEDES.  Several  Insects  formerly  used  in 
medicine  were  included  under  this  name :  amongst 
them,  the  Armadillo  vulgaris,  or  pill  millipede  ;  the 


Force  11  to 


the  Onncus 


urs,  and  the  operation  was  called  tr adoration.  The 
ise  of  tractors  has  been  called  Pcrkinism,  as  that  of 
mtmal  magnetism  has  been  called  Mctm  rism.  It  it  al- 
oost  needless  to  say  that  metallic  tractors  only  operate 
m  the  fancy  or  the  patient.  (Hooper's  iledicai  Die-  j 
ionary.) 

METALLOCHRO'MES.   (Gr.  tttrnXXtt,  metal,  and  | 
X»um,  colour.)   When  very  thin  films  or  peroxide  or 
rail  are  deposited  by  electrolytic  action  upon  polished  ' 
teel  plates  they  give  rise  to  those  beautiful  prismatic  \ 
Sobili  first  described  under  the  above  name,  j 


MM 

MIMOTA'NNIC  ACID.  The  astringent  acid  of 
catechu,  called  also  tanningenie  acid. 

MIRA'CE.  F'rom  observations  or  this  phenomenon 
made  by  Mr.  T.  Hopkins  on  the  sea  coast  or  Lancashire, 
it  appears  that  mirage  is  produced  by  vapour  when 
the  atmosphere  is  loaded  nearly  to  saturation,  at  which 
time  there  is  consequently  little  or  no  evaporation  as 
indicated  by  the  difference  of  temperature  of  a  dry  and 
wet  bulb  thermometer.  He  found,  that  when  the  sky 
was  cloudy  and  apparently  threatening  rain,  evaporation 
in  the  air  near  the  surface  of  the  earth  was  very  active, 
and  there  was  no  mirage  ;  but  at  other  times,  when  the 
suu  was  shining  brightly,  evaporation  was  checked,  and 
at  such  times  mirage  might  be  seen.  Mr.  Hopkins  tup- 
that  in  strong  sunshine  the  direct  rayt  raise  the 
turc  of  the  ground  considerably,  when  energetic 
evaluation  from  the  wet  sand  takes  place,  and  sends 
much  vapour  Into  the  adjacent  straU  of  the  atmosphere, 
the  pre*ence  of  which  checks  the  evaporation  from  the 
It  is  not  Improbable  that  some  of  the  vapour 
d  is  condensed  by  the  comparatively  cool  air 
at  a  small  distance  from  the  surface  of  the  sand,  and  a 
stratum  of  cloud  formed,  from  the  surface  of  which  light 
is  reflected,  and  the  phenomenon  or  mirage  produced. 
But,  however  this  may  be,  the  presence  or  vapour  in 
sufficient  quantity  to  saturate,  or  nearly  saturate,  the  air 
at  the  place  where  the  mirage  appeared,  always  accom- 
pany d  itt  appearance.  {Heports  of  the  L'xts  ji  Associa- 
tion, 1*49.) 

MOH'SITE.  In  Mineralogy,  crystallised  titaniate  of 


1DONT8.     (Gr.  ime;  I 

/<k>/A  )  In  Zoology,  tho»e  mammal* 
one  set  of  teeth,  as.  e.g.  the  Sloths, 


MOLE. 

iron  from  Dauphlny ;  so  named,  In  honour  of  Mob*, 

the  crvstallographer. 

MOLE.  liilTerent  productions  of  and  excretions 
from  the  uterus  arc  so  called  by  medical  writers.  Small 
•oft  excrescences  of  the  cuticle  are  also  termed  moles. 

MONGO'LEIER  BALLOON.  A  balloon  ailed  with 
atmospheric  air  considerably  dilated  by  heat,  so  called 
from  lt»  Inventor.    A  fire-balloon. 

MONI'LIFORM.  (Lat.  montle,  a  necklace.)   A  bo- 
tanical term  :  tt  Is  applied  to  the  pod  of  the 
m.miUfrrHm.  from  Us  m-cklacc-llke  appearance. 

MONOPHY'ODONTS. 
generate; 

which  generate  one 

Armadillos,  Cape  ant-eater,  Ornithorhynchus.  and  the 
true  Cctacea :  all  other  mammals  that  have  teeth  gene- 
rate two  sets,  called  "deciduous"  and  "permanent." 

See  DlPHYODONTH. 

MO'KINK.  The  colouring  principle  of  the  wood  of 
Mortu  tinetoria,  or  fustic. 

MORMONS.  The  name  assumed  by  a  religious  sect 
In  the  United  States  of  North  America,  which  derives 
its  origin  from  a  person  called  Joseph  Smith,  whose 
account  of  his  own  mission  is  as  follows:  —  He  all  at 
once  found  himself  labouring  In  a  state  of  great  dark- 
ness and  wretchedness  of  mind  —  In  the  first  stage,  in 
fact,  of  what  is  ordinarily  known  among  Methodists  as 
*'  receiving  a  call."  He  was  bewildered  among  the 
conflicting  doctrines  of  the  Christian  world,  and  could 
find  no  comfort  or  mental  rest.  In  this  sUte  he  resorted 
to  earnest  and  "  vocal  "  prayer,  kneeling  in  the  woods 
and  fields,  and  after  long  perseverance  in  this  course, 
his  prayers  were  answered  by  the  appearance  of  a  bright 
light  in  heaven,  which  gradually  descended  until  it  en- 
veloped the  worshipper,  who  found  himself  standing 
face  to  face  with  two  supernatural  beings.  Of  these  he 
inquired  which  was  the  right  and  true  religion  of  the 
world  ?  The  reply  was.  that  all  religions  were  equally 
erroneous,  but  that  the  true  doctrine  and  the  crowning 
dispensation  of  Christianity  should  at  a  future  period 
be  miraculously  revealed  to  himself.  Several  similar 
visitations  ensued,  and  at  length  he  waa  informed  that 
the  North  American  Indians  were  a  remnant  of  Israel; 
that  when  they  flrst  entered  America  they  were  a  great, 
enlightened,  and  favoured  people  ;  that  their  priests  and 
rulers  kept  the  records  of  their  history  and  their  doc- 
trines ;  but  that,  having  fallen  on*  from  the  true  faith 
and  worship,  the  great  body  of  the  nation  were  super- 
natural I  y  destroyed  not,  however,  until  after  a  priest 

and  prophet  named  Mormon  had,  by  celestial  direction, 
drawn  up  an  abstract  i  f  tbelr  national  record  and  relt- 
gious  opinions.  This  abstract.  Joseph  Smith  was  told, 
still  existed,  burled  in  the  earth,  and  he  it  was  whom 
God  had  selected  for  the  instrument  of  its  recovery  and 
its  manifestation  to  all  nations.  The  record,  he  was  told, 
contained  many  prophecies  as  to  "  these  latter  days." 
and  would  give  instructions  for  the  "  gathering  of  the 
saints"  into  a  temporal  and  spiritual  kingdom,  pre- 
paratory to  the  second  coming  of  the  Messiah,  which 
was  at  band.  After  several  of  these  preliminary  visions, 
the  spot  In  which  the  book  lay  buried  was  at  length  In- 
dicated. Joseph  Smith  went  there,  and  after  digging, 
discovered  a  sort  of  box  formed  of  upright  and  horl- 
aontal  flags,  within  which  lay  a  number  of  plates  "  re- 
sembling gold,"  and  about  the  thickness  of  common 
tin.  These  plates  were  bound  together  by  a  wire,  and 
were  engraved  with  *'  Egyptian  characters."  Beside 
them  lay  two  transparent  stones, "  called  by  the  ancients 
Urim  and  Thummim,"  which  were  evidently  divining 
crystals,  and  the  angel*  informed  Joseph  Smith  that  by 
using  them  he  would  be  enabled  to  decipher  the  cha- 
racters on  the  plates.  What  ultimately  became  of  the 
plates  In  question  — If  such  things  existed  at  all  — does 
nut  appear.  They  were  said  to  have  been  seen  and 
handled  by  eleven  witnesses.  But,  it  should  be  no- 
ticed, that  with  the  except!  n  of  three  persons,  these 
witnesses  were  either  members  of  Smith's  family,  or 
of  a  neighbouring  family  of  the  name  of  Whitmer. 
Professor  Anthon  described  a  document  submitted  to 
him  as  having  been  a  sort  of  pot  poster*  of  ancient 
marks  and  alphabets.  "  It  had  evidently  been  prepared 
by  some  person  who  had  before  him  a  book  containing 
various  alphabets ;  Greek  and  Hebrew  letters,  crosses 
and  flourishes,  Roman  letters,  inverted  or  placed  side, 
ways,  were  artanged  in  perpendicular  columns,  and  the 
whole  ended  In  a  rude  delineation  of  a  circle,  divided 
Into  various  compartments,  decked  with  various  strange 
marks,  and  evidently  copied  after  the  Mexican  Calendar 
given  by  Humboldt,  but  copied  in  such  a  way  as  not  to 
betray  the  source  whence  it  was  derived." 
The  result  of  these  facts  Is  stai  tllng.    In  spite  of  two 


MYKOMELINIC  ACID. 

organised  local  government,  on  a  territory  of  wir 
they  possess  not  only  the  sovereignty,  but  the 

—  a  beautiful  and  exceedingly  fertile  tract  as  ssrr  - 
England,  and  situated  upon  tbe  beat  **  trail"  in 
Eastern  America  to  California  and  the  Pacific  Te- 
state is  called  Deseret,  or  Utah,  and  will 
be  added  to  the  group  of  the  American 
capital  is  Salt  Lake  City,  a  large  and 
which  has  sprung  up  like  magic  In  the 
being  their  head -quarter*,  the  L 


agencies  and  missions  in  everv  capit 
In  every  large  town  in  the  United 
great  object  of  these  undertakings  Is  to 
and  to  "  gather  the  saints"  to  Deseret. 
Britain,  since  1*40,  upwards  of  14,000  perse 
clined  to  the  doctrines  of  Mormon,  and  have  gooe  for. 
to  join  the  settlement.    The  Mormon  emicratxr  • 
1819,  passing  through  Liverpool,  amounted  to 
persons,  all  of  the  better  class  of  emigrants ;  s»4  '  •> 
calculated  that  30,000  Latter-day  Saints  then  rvwu 
behiud.    In  June,  1850,  there  were  m  Eutclaiui  *a; 
Scotland  27.863  Mormonllea,  of  whom  LotmJ-*  e 
ttibuted  8.529;  Manchester.  2.787;  Liverpool,  Ml*. 
Glasgow,  1.84G;   Sheffield.  1.920;    Edinburgh.  IX  . 
Birmingham,  l.90!i;  and  Wales  —  South  Wales  prw> 
pally  —  4,342.    And  tbe  Morrnonite  census  was  t»i-v  o 
last  January,  giving  the  entire  number  in  the  Brw  .* 
isles  as  30,747  "  Saints."    During  tbe  last  Co 
years  more  than  5  '.'■<*>  had  been  baptised  in 
of  which  nearly  17.000  had 
"toZion."   (The  i 
interesting  little  work  railed  *•  The 
Day  Saints."  published  by  tbe  proj 
tr«t«i  London  News.") 

MO'TORY.or  MOTO'RIAL.  (I. at  moreo./ss**v 
In  Physiology,  this  term  was  applied  by  Hi»t!>-j 
1749,  to  the  nerves  conveying  the  stimulus  to  the  nvasrK 
in  contradistinction  to  tne  nerves  conveying  the  krprr* 
sions  to  the  neural  axis,  which  be  called  "srosnrr. 
but  he  distinguished  those  actions  which  resalt  ir<z 
the  conveyance  of  impressions  to  the  brain,  prodortw 
sensation  and  exciting  volition,  from  those  actions  '** 
are  now  called  **  reflex ; "  as  where  be  states  ts£ 
"the  actions  of  sneexing,  swallowing,  couptnnr  ' 
coughing,  vomiting,  and  expelling  the  faeces  and  ot* 
with  others  of  a  like  nature,  are  to  be  deduced  r-ac 
those  vibrations  which  first  ascend 
nerves,  and  then  are  detached  down  tbe 
which  communicate  with  these  by  some  common  truss, 
plexus,  or  ganglion." 

MOUNTAIN  BLUF.  and  GREEN.  The  bits-  a* 
green  carbonates  of  copper. 

MOUNTAIN  CORK.  MOUNTAIN  LEATHER- 
In  Mineralogy,  varieties  of  asbestos. 

MULE.  A  machine  for  spinning  cotton.  This  mr 
ingenious  piece  of  mechanism  was  invented,  about  t  - 
rear  1777,  by  Samuel  Crompton.  former  I  v  of  Hall-tc.tfce- 
Wood,  Lancashire.  For  many  years  the  martm? 
worked  by  hand  only,  the  variety  of  its  movement*  rr  - 
derlng  it  difficult  to  accomplish  the  moving  of  it  by  Ok 
power  of  water  or  of  steam,  so  simply  as  to  l>e  of  o-wrano 
use.   One  form  of  the  mule  was  In  use  in 

MUM.  A  malt  liquor  made  'chiefly  at  BrunswV* 
of  the  malt  of  wheat,  with  the  addition  of  a  huV  ,vj 
and  bean  meal. 

ML  MIA  MINER  ALLS.  (Lat.)  A! 
stance  resembling  brown  asphalt. 

MUSJERT.  Indian 

MU'REXAN.  The, 


bitter  jH-rsecutions  accompanied  by  murder,  robbery, 
and  arson,  and  two  expulsions  from  flourishing  setile- 


ments,  in  the  course  of  twenty  years  the  number  of  firm 
adherents  to  this  faith  has  increased  to  upwards  of 
atKi.OOO  persons,  of  which  a  large  number  are  now  settlrd 


rmula  Is  G,  H«  O,  Nr 
MUREXibE.  (Lat. 
giving  a  purple  dye.)  The  Pmijmmte  of 
Dr.  Prout.  It  Is  best  obtained  by  adding  4  grains  of  al- 
loxan, and  7  of  alloxontine,  dissolved  In  half  an  onsxe  <x 
boiling  water,  to  one-sixth  of  an  ounce  of  a  saturated  so- 
lution of  carbonate  of  ammonia.  The  liquor  acquirr*  s 
magnificent  purple  colour,  and  deposits  small  crr<!a< 
of  murexlde,  which  are  green,  and  iridescent  by  retferr.- : 
light,  but  deep  red  by  transmitted  light  :  they  forts  > 
beautiful  microscopic  object.  The  chemical  formulae;' 
murexlde  is  Cls  H0  i '  Nv 

MUSCADI'NK.  MUSKATEL.  A  rich  sweet  wi^e 
made 'of  Muscadine  gripes  In  the  South  of  Fr 

MUSCOVY  GLASS.   Mica.    It  Is 
at  a  substitute  fur  window-glass. 

MUSK,  ARTIFICIAL.    A  substance  obtarird  H 
the  action  of  nitric  acid  upon  oil  of 
an  odour  which  some  ' 
musk. 
MY'ELON.  (Gr. 


cord." 

MY'KOMELI  NIC  ACID.   An  acid 
the  mutual  action  of  alloxan  and 
a  yellow  powder  =»  C,  II s  Oj  K«. 
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MYRIORAMA. 

MYRIORAMA.   (Cr.  o  myriad,  and  *<«*.. 

view.)   A  picture  made  up  «if  fragments  of  buildings, 
»,  Jtc,  so  as  to  admit  of  an  infinity  of  com- 


MYRI'STIC  ACID.  (Gr.  owe*,  an  orforosu  o/7.) 
>ne  of  the  fatty  acids  contained  in  the  expressed  oil  of 

"mWo'NIC  ACID.  (Or.  itv(Mt  an  odorous  oil.) 
,  substance  existing  In  black  mustard  seed. 

MYROXY'LIC  ACID.   (Gr.  an  odor  out  oil, 

nd  «|ttr,  sharp.)  A  substance  obtained  from  the  l'eru- 
ian  balsam,  the  proiiucc  of  the  Myrotylon  Peruiferum. 

MYUKHIC  ACID.  A  substance  obtained  by  heat- 
ig  the  resin  of  myrrh. 


N. 


NEPTUNE. 

80^ris)  Jind  t li«it  th©  fibrin  of 


.  stupor,  and  yryrs- 
resulting  from  the 


NARCOGENI'NE.  (Gr 
<u.  I  jtrodu  e.)    A  bt 
xidation  of  narcotina. 

NATURAL  SCIENCE. 

lied,  arbitrarily,  to  signify  the  science  of  organic 
in  contradistinction  to  Physical  Science, 


The  term  has  been  ap- 
»ic 
.  by 

hich  ts  meant  the  science  of  Inorganic  matter. 
NAVICULAR.  (Lat.  navicula,  a  Mile  boat.)  Boat, 
i aped.  The  navicular  bone  is  one  of  the  bones  of  the 
ir»us.  The  termed  Is  also  used  in  botany. 
NE'BUL*.  In  the  Philosophical  Transactions  for 
<V)(Part  1 1.),  the  Earl  of  Rosso  has  given  a  description 
f  several  remarkable  nebula,  as  seen  in  the  great  re- 
acting telescope  erected  at  his  Lordship's  seat  in  Ire- 
!nd.  This  noble  instrument  has  a  mirror  of  six  feet  in 
'ear  aperture,  with  a  focal  length  of  A3  feet,  and  by 
-*a*on  of  the  great  extent  of  reflecting  surface  it  gives  a 
etter  means  of  observing  faint  objects  of  this  class  than 
i  v  other  which  has  ever  been  applied  to  the  heavens. 
Among  the  new  features  which  Lord  Rossc's  telescope 
as  brought  out,  the  most  remarkable,  perhaps,  is  the 
>iral  arrangement  of  the  nebulous  matter,  or  what 
ppears  to  be  so,  observed  In  various  cases.  The  most 
rongly  developed  instance  is  the  51st  ucbula  of  Mes- 
er  s  catalogue,  one  of  the  first  known,  and  which  has 
een  often  described.  Messier  describes  it  as  a  double 
ebula  without  stars,  Sir  W.  Herschcl  as  a  bright  round 
ebula  with  a  halo  or  glory  surrounding  it,  and  attended 
>■  a  companion ;  and  Sir  John  llerschel  observed  the 
ibdivision  of  the  ring,  through  about  two-fifths  of  its 
ircum  ferem  e.  as  If  Into  two  laminar,  one  of  w  hlch  has  the 
npearance  of  being  turned  up  towards  the  eye  out  of  the 
lane  of  the  other  portion.  Viewed  through  Lord  House's 
i«  scope,  this  upturned  portion  of  the  ring  assumes  the 
tpect  of  a  nebulous  coil  tending  in  a  spiral  form  towards 
ic  centre,  and  a  general  tendency  to  a  spiroid  arrange- 
lent  of  the  streaks  of  nebula  becomes  apparent.  'I  he 
itnpanion  is  also  seen  to  be  connected  with  the  general 
ebula.  The  number  of  nebulae  in  which  the  spiral 
rraugement  had  been  observed  to  prevail  was  fourteen 
t  the  time  the  paper  was  communicated  to  the  Royal 
ociety,  but  some  have  been  detected  since.  They  are 
i  general  difficult  to  be  seen,  and  the  full  powers  of 
is  instrument  are  required  to  bring  out  the  details. 
When  the  catalogue  of  Sir  John  Herschel  was  pub- 
shed  only  two  annular  nebula-  were  known  to  exist  In 
ie  northern  hemisphere.  Now  there  are  seven ;  five  of 
te  planetary  nebula  having  been  found  to  be  annular, 
hie  of  them  has  two  perforations;  but  it  is  remarked, 
i  reference  to  this  class  of  objects,  that  in  no  instance 
■  the  central  opening  entirely  dark.  Lenticular  or 
mg  elliptic  nebula  are  very  numerous. 
With  respect  to  the  structure  of  these  strange  objects 
is  very  difficult  to  form  any  satisfactory  opinion.  Lord 
«>sse  in  speaking  of  the  spiral  nebula.  Messier  51, 
bserves,  that  "  with  each  successive  increase  of  optical 
ower  the  structure  has  become  more  complicated,  and 
lore  unlike  any  thing  which  we  could  picture  to  our- 
-Ives  as  the  result  of  any  dynamical  law  of  which  we 
ud  a  counterpart  In  our  own  system."  All  that  can  be 
ifely  inferred  seems  to  amount  merely  to  this,  that  the 
i»tant  parts  of  the  nebulous  object  arc  held  in  con- 
exion  by  some  dyimnical  law  which  gives  rise  to  the 
.m  metrical  forms  which  prevail,  though  those  forms, 
irticul.irly  In  the  case  of  the  spiral  nebula,  are  very 
fl'.  rent  from  those  which  we  should  expect  to  result 
oin  the  operation  or  any  laws  with  which  we  are  ac 
uaiuted.  It  is  to  be  kept  in  mind,  however,  that,  on 
.-count  of  the  great  difficulty  of  tracing  the  outlines,  we 
re  by  no  means  certain  that  we  yet  know  what  the 
inns  really  are.  Frequently,  says  Lord  Rosse,  "  there 
h  gradual  fading  away  at  the  edge,  the  last  trace  of  I 
hich  Is  i  other  a  luminous  mist,  becoming  rarer  until  im- 
•rceplible  ;  a  gauze-like  tisfu.'  of  the  falntish  imaginary 
cm  cub  or  hairy  filaments  which  become  finer  and  more 
4  till  they  cease  to  be  visible, 
1387 


real  boundary  has  not 

the  object  would  alter  if 
be  brought  to  bear  upon  it." 
.  The  considerable  number 
resolved  by  Lord  Rosse  s  telescope  into  separate  stars 
must  be  considered  as  strengthening  the  probability 
that  they  have  all  a  similar  constitution;  for  since  everv 
increase  of  optical  power  has  multiplied  the  number  o'f 
resolvable  nebula;,  it  seems  reasonable  to  suppose  that  a 
further  increase  would  accomplish  the  same  result  In 
those  cases  in  which  they  have  not  yet  been  resolved. 
But  since  there  are  still  many  with  respect  to  which 
the  large  telescope  does  not  give  the  slightest  Idea  of 
separate  stars,  the  question  of  the  existence  of  uebulout 
matter  in  contradistinction  to  stars,  cannot  be  said  to  be 

^NEPHRALGIA.  (Gr.  Nft«,  the  kidney;  mXy*, 
pain.)    Pain  in  the  kidney. 

NE'l'TUNE.   In  astronomy,  one  of  the  principal 

Elanets  of  the  solar  system,  and  the  remotest  at  present 
Down.  The  mean  distance  of  Neptune  from  the  suu  is 
300368  times  the  sun's  distance  from  the  earth,  or  about 
2R00  millions  of  miles.  Its  mean  sidereul  period  is 
about  GO,  137  mean  solar  days,  or  164,  years.  The  orbit 
Is  nearly  circular,  the  eccentricity  in  parts  of  the 


is  nearly  circular,  the  eccentricity  in  parts  of  the  semi- 
axis  being  only  0  00872.  and  is  Inclined  to  the  ecliptic 
in  an  angle  of  lo  46'  59".  Its  apparent  diameter  is 
about  2"  8.  and  its  real  diameter  41,500  miles,  a  little 
more  than  half  that  of  Saturn.  Its  density  is  about  one* 
seventh  of  that  of  the  earth,  and  its  mass  has  been 
computed  to  be  1-H9840  of  the  sun's  mast.  The  time 
of  its  rotation  about  its  axis  Is  not  known.  It  is  attended 
by  one  satellite  certainly,  and  the  existence  of  a  second 
has  been  suspected.  Some  observers  have  also  suspected 
the  existence  of  a  ring.  On  account  of  the  distance  of 
the  planet,  the  difficulty  of  observing  satellite*,  or  any 
circumstances  connected  with  its  phvsical  constitution, 
Is  very  great  even  in  the  most  powerful  telescopes. 

Neptune  was  first  observed  as  a  planet  on  the  23rd  of 
September,  1846 ;  and  the  circumstances  attending  its 
discovery  are  extremely  remaikable.  For  a  number  of 
years  it  had  been  remarked  «hat  the  observed  motions 
of  Uranus  were  not  in  accordance  w  ith  theory.  About 
1795  the  true  longitude  began  to  be  in  advance  of  the 
computed  longitude,  and  this  acceleration  continued  till 
about  1822,  after  which  the  true  motion  began  to  be 
slower  than  the  computed,  and  has  continued  to  lie  so 
till  the  present  time.  Various  hypotheses  were  formed 
to  account  for  the  phenomena,  all  of  which  were  found, 
upon  examination,  to  be  untenable,  with  the  exception 
or  one,  namely,  the  existence  of  an  exterior  ami  un- 
known planet  disturbing  the  motion  of  Uranus  accord- 
ing to  the  known  laws  of  gravitation.  This  hypothesis 
acquired  greater  probability  as  the  irregular  motions  of 
the  disturbed  planet  were  more  fully  developed,  and  at 
length  a  systematic  examination  of  the  question  was  un- 
dertaken by  Le  Verrier,  an  astronomer  attached  to  the 
observatory  of  Paris,  and  already  distinguished  by  an 
admirable  investigation  of  the  orbit  of  Mercury.  Le 
Verrier  first  applied  himself  to  the  revision  of  the  tables 
of  Uranus,  and  the  result  showed  that  the  observed  irre- 
gularities could  not  be  explained  by  the  perturbations 
of  Jupiter  and  Saturn,  the  only  planets  then  known 
which  exert  any  sensible  action  on  Uranus.  This  result 
was  published  in  the  Comptc  Rendu  of  the  Paris  Aca- 
demy of  Sciences  for  Nov.  10. 1845.  Le  Verrier  next 
proceeded  to  inquire  whether  the  irregularities  were  ex- 
plicable  on  the  hypothesis  of  disturbance  by  an  exterior 
planet,  and  in  the  Compte  Rendu  for  Juue  I.  1846,  he 
announced  that  such  was  the  case,  and  that,  assuming 
the  mean  distance  or  the  disturbing  planet  according  to 
Uode's  law,  its  true  longitude  for  the  beginning  of  1847 
must  be  about  325° — an  important  determination,  inas- 
much as  it  was  sufficient  for  the  guidance  of  any  observer 
who  might  wish  to  umiettake  a  search  for  the  planet. 
In  a  third  memoir,  which  appeared  in  the  Vompte  Ri-ndu 
for  August  31.  1846,  Le  Verrier  gave  the  final  results  of 
his  Investigation,  containing  elements  of  the  orbit  of  the 
hypothetical  planet,  namely,  its  distance  from  the  sun, 
periodic  time,  eccentricity,  and  longitude  of  the  t»eri- 
helion;  and,  in  order  that  nothing  might  be  wanting,  he 
likewise  computed  the  limits  within  which  the  deduced 
place  of  the  planet  would  be  varied  by  any  supposable 
amount  of  error  in  the  observations  made  use  of,  thus 
indicating  the  precise  portion  of  the  heavens  within 
which  it  was  necessary  to  institute  n  search  ;  ami  he  also 
its  mass,  and  In  addition  pointed 


out  that  the  planet  would  probably  hare  a  disc  of  about 
three  seconds,  and  be  vMble  in  ordinary  telescopes. 

Having  completed  the  theoretical  investigation,  Le 
Verrier  next  proceeded  to  consider  the  best  means 
to  be  adopted  for  the  discovery  of  the  planet,  and  for 
this  purpose  addressed  a  letter  to  Dr.  Galle  of  Berlin, 
one  of  the  best  observers  of  the  day,  calling  his  attention 
to  the  memoir  of  August  31,  and  requesting  him  to 
search  for  the  planet  according  to  the  indications  therein 
The  letter  was  received  at  Berlin  on  the  23rd  of 


NEPTUNE. 


OLANIN. 


September  (184C)  ;  and  so  we] 
been  made,  that  the  planet  wai  actually  discovered  by 
Dr.  Galle  on  the  evening  of  the  same  day,  and  within 
S3  minutes  of  a  degree  of  the  place  assigned  by  the 
mathematician.  An  announcement  of  the  discovery 
was  Immediately  published,  and  the  astronomers  of  all 
countries  concurred  in  regarding  It  as  the  most  remark, 
able  triumph  of  the  theory  of  gravitation  which  had 
ever  been  achieved. 

*  Soon  after  the  existence  of  the  planet  had  been  verified 
by  Dr.  Oalle,  it  began  to  be  rumoured  that  Le  Verrler 
was  not  the  only  claimant  of  the  honour  of  the  discovery, 
but  that  he  had  even  been  anticipated  in  some  of  his 
principal  conclusions.  Nothing,  however,  was  generally 
known  of  the  circumstances  till  the  publication  of  the 
Monthly  Notice  of  the  Royal  Astronomical  Society  of 


for  November,  1 846,  which  contained 

drawn  up  by  the  Astronomer  Royal, 
the  accuracy  of  which  there  could  consequently 
not  be  a  question .  From  this  statement  it  appeared  that 
so  early  as  February,  1 844,  the  Astronomer  Royal  was 
requested  to  furnish  Mr.  Adams,  of  St.  John's  College, 
Cambridge,  with  some  observations  of  Uranus  from 
the  records  of  the  observatory,  as  data  for  investi- 
gation! in  which  he  was  engaged  respecting  the  theory 
of  Uranus;  and  that  in  the  month  of  October  in  the 
following  year  (1815)  Mr.  Adams,  having  completed  his 
calculations  of  the  perturbations  of  that  planet  on  the 
assumption  of  their  being  canned  by  the  attraction  of  an 
exterior  planet,  left  at  the  Royal  Observatory  a  paper 
containing  a  complete  set  of  elements  of  the  orbit  of  the 
hypothetical  planet,  a  value  of  its  mass,  and  a  table  of 
diuVrencos  of  mean  longitudes  of  Uranus  as  deduced  from 
the  theory,  and  as  determined  by  actual  observation. 
It  further  appears  that  the  Astronomer  Royal  having 
results  before  him,  and  being  well  aware  of  the 
y  of  the  investigation,  requested  from  Mr.  Adams 
explanations  to  enable  him  to  form  a  better 
n  as  to  the  sufficiency  of  the  hypothesis  made  to 
red  discrepancies  ;  that,  from  someun- 
no  answer  was  given  to  this  request ; 
rested  In  this  state  from  the  end  of 
October,  184.%  till  the  appearance  of  Le  Varrler's  second 
paper  in  June,  1*46,  which  contained,  as  above  stated,  a 
determination  of  the  longitude  of  the  hypothetical 
planet ;  and  that  on  comparing  the  two  results  they 
were  found,  wheu  reduced  to  the  same  epoch,  to  diifer 
only  by  3°  19'. 

The  parties  acquainted  with  Mr.  Adams'  results  had 
now  far  stronger  reasons  than  other  astronomers  for 
believing  in  the  existence  of  the  hypothetical  planet  as 
well  as  in  the  accuracy  of  its  computed  place.  In  so 
intricate  an  investigation,  founded  on  data  liable  to 
more  or  less  uncertainty,  the  risks  of  error  were  surfl- 
numerous  to  justify  hesitation  even  on  the  part 
best  acquainted  with  the  subject;  but  when  the 
'  been  arrived  at  by  two  different  com- 
ntly  of  each  other,  the  chances  of  error 
annihilated.  There  could  then  hardly  be 
as  to  the  accuracy  of  the  conclusion ;  and  if 
Mr.  Adams  and  his  friends  had  immediately  published 
the  fact,  it  is  not  improbable  that  other  observers  would 
have  been  led  to  look  out  for  the  planet.  They  did  not, 
however,  adopt  this  course,  nor  does  It  appear  that  they 
acquainted  Le  Verrier  witli  the  remarkable  confirmation 
of  his  results,  but  they  resolved  to  institute  a  search  for 
the  planet  themselves  with  the  great  equatorial  of  the 
Cambridge  Observatory.  The  plan  adopted  was  one 
which,  though  it  virtually  ignored  the  accuracy  of  the 
calculations,  could  scarcely  fail  of  being  successful  in 
time.  It  consisted,  simply.  In  making  a  close  examina- 
tion of  a  part  or  the  heavens  30°  long,  in  the  direction  of 
the  ecliptic,  and  10°  broad,  having  its  centre  at  the  place 
indicated  by  Le  Verrier  and  Adams,  and  observing  all 
Lars  to  the  llth  magnitude  inclusive,  from  time  to 
so  as  to  detect  the  planet  by  its  change  of  place, 
rations  in  pursuance  of  this  plan  were  actually 
on  the  »th  of  July,  1846,  and  continued  during 
two  months.    On  the  29th  of  September,  Mr.  Challis, 

,  read  Le  Verrler's  paper 
-  detecting  the 
irrlng  in  this 

Idea  Mr!  Challis  at  once  abandoned  the  plan  he  had 
been  following,  and  on  the  evening  of  the  same  day  be- 
gan to  observe  within  the  limits  indicated  by  Le  Verrier. 
The  planet,  however,  though  observed  as  a  star,  was  not 
recognised;  on  the  next  night  observations  could  not  be 
made,  and  on  the  following  day  information  was  received 
of  Dr.  Galle's  discovery  on  the  23d  of  September. 

It  Is  to  be  remarked  that  Dr.  Galle  had  an  advantage 
over  Mr.  Challis  in  the  possession  of  a  star-map,  then 
recently  published  at  Berlin,  of  the  part  of  the  heavens 
to  which  his  search  was  directed.  A  Star  appeared  in 
the  Held  of  the  telescope  which  was  not  laid  down  in 
the  map,  and  his  attention  was  consequently  directed 
to  it  till  its  true  nature  became  evident  by  Its  proper 


of  August  31,  in  which 
planet  by  its  disc  was 


deserving  of  noti 
standing  the  near  coincidence  of  the 
with  that  at  which  the  planet  was  actually  : 
elements  of  the  hypothetical  orbits  detcrTcja*«J  vc  t 
Le  Verrier  and  Adams  were  very  wide  of  the  troth.  T« 
mean  distance  they  gave  was  rather  more  than  af  i v 
the  mean  distance  ot  the  earth  from  the  sua  (Le  Verm 
36  l.ri39,  Adams  37*2474),  and  the  period  of  revolun 
about  220  years.    It  is  now  known,  however,  Ust  bb 
periodic  time  Is  less  than  163  years,  and  the  mesa 
tance  only  about  30  times  that  of  the  earth  from  the  ma. 
the  error  In  this  respect  being  greater  than  the  nt  ■> 
of  Jupiter's  orbit.  It  seemed  difficult  at  first  to  cosxr  >« 
how  elements  so  faulty  should  give  so  close  an  apss  ru- 
ination to  the  true  place  of  the  planet,  but  tbe  re.* . 
has  been  satisfactorily  explained. 
HBBVE.  See  Neb vous  System,  in  Dict. 
NEURAL  ARCH.   (Gr.  rts«s».  a  sserw.)    la  A  at- 
torn y,  the  arch  of  the  vertebra  or  primary  m-jtt  r  ^  V 
the  skeleton  which  protects  a  corresponding  segwws  I 
the  neural  axis:  it  Is  posterior  in  Man,  super**  bj 
other  Vertebrates,  and  is  formed  by  the  ~  cwltje.  " 
"  neurapophyses,"  and  '*  neural  spine." 

NEURAL  AXIS.  (Gr.  *t^<*.  a  arrw.)  In  Ass- 
(omy,  the  central  trunk  of  the  nervous  system,  re- 
sisting of  brain  and  myclou :  it  is  toroetmx  *  alxi 
"  cerebro-spinal  axis." 

NEURAPOPHY'SIS.  (Gr.  'stvgsv.  and  «*m>«w.  a 
process.)  In  Anatomy,  the  autogt-nous  vertefcraJ  «*- 
ment  which  forms  the  side  or  wall  of  the  aria  prat  fat- 
ing the  neural  axis  or  central  trunk  of  tbe  Derwsai 
system  :  It  has  been  called  the  **  vertebral  lamua,"  xtr3 
by  Soemmerrlng  the **  radix  arcus  posteriori*  vrrirbn 

NINIVEH  MARBLES.  The  nas**-  givec  to  f 
collection  of  Assyrian  Antiquities,  recently  procured  be 
the  researches  ot  Mr.  Layard  at  Ninivch,  and  deposr-ai 
in  the  British  Museum. 

NODAL  POINTS.  NODAL  LINES.  Voder  s 
term  Vibration  (Dict.  or  S<  ibwcb)  it  is  stated  that  an. 
brating  chord  may  spontaneously  divide  itself  into  *  » 
number  of  aliquot  parts,  each  of  which  will  vibrate  t*fm- 
rately  as  If  it  were  fixed  at  its  two  extremities  artd  (otbh4 
a  separate  chord.  The  points  of  separation  between  tr« 
such  contiguous  parts,  which  participate  neither  in  the  r- 
bratlon  of  the  one  nor  the  other,  but  remain  at  rest,  are 
called  Nodal  points.  And  in  like  manner,  when  esnstK 
plates  arc  put  Into  a  state  of  vibration,  the  mo  .'arc  it 
separate  themselves  into  parcels  which  vibrate  indeprx- 
dently  of  each  other,  ana  tbe  lines  of  separation 
formed,  or  lines  of  repose  in  which  no  vibration  t 
place,  are  called  Nodal  Lines.   See  Vibbatiosi. 

NO'NTRONITE.  Ai 
Nontron,  in  France. 

NOPAL.   The  cactus  i  . 
sects  breed. 

NORDHAU'SEN  ACID.  A  peculiar  sulphuric 


acid,  or  oil  of  vitriol,  so 


NU'SSIERITR.  In 


o. 


O.  A  contraction  for  Oetarium,  a  pint. 

O'CTROIS.  (A  corruption  of  Lai.  aurtoritas  > 
The  name  given  in  France  to  the  taxes  levied  cm 
objects  of  consumption  at  the  gates  of  many  towns  aad 
cities,  and  applied  partly  to  tbe  general  uses  of  the 
state,  and  paitly  to  local  purposes.  There  are  nearly 
1500  communes  subjected  to  this  tax,  which  amounts  to 
some  years  to  nearly  100,000,000  of  francs.  The  revenue 
of  Paris  from  this  source  alone  is  upwards  of  30jlkX  >A' 
of  francs. 

OiNANTHIC  ETHER.  (Gr.  svm,  trwc;  ~4W.  a 
flower.)  A  peculiar  compound,  upon  which  the  fra- 
grancy  and  persistent  odour  of  certain  win 

CENANTHY'LIC  ACID.   (See  above.) 
of  a  peculiar  aromatic  odour,  obtained  by  the 
nitric  «vct(i  on  CAfttor  oil* 

OE'RSTEDITR.  In  Mineralogy  (in  honour  of  Oer. 
sted),  a  slllco-titaniate  of  sirconia,  from  Areodal  .la 
Sweden. 

CESOPHAGI'TIS.  (Gr.)  Inflammation  of  the  oeso- 
phagus. 

OESOPHAC.O'TOMY.  (Gr.  mnQmy*.  the  gullet, 
and  eissvs*,  I  cut.)  The  operation  of  cutting  into  tbe 
onoohagu*.  or  gullet,  for  the  purpose  of  remoring  some 
foreign  substance. 

O'KBNITB.  In  Mineralogy  (in  honour  of  Okeo),  a 
hydrated  silicate  of  lime. 

u  LAN  1  N.   (Gr.  sajsv,  oil.)   One  of  the  I 
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OLEOSACCHARUM. 

the  fetid  empyreumatlc  oil,  obtained  by  distilling  bone 
d  other  animal  matters. 

O'LEOSA'CCHAHUM.   (Gr.  a*i«.,  and  Lot.  sac- 
arum,  sugar.)  In  Pharmacy,  powdered  sujtar  mixed 
imbued  with  certain  essential  oils;  called  also  /..'..  .. 
ccknrutn . 

O'LIGISTE.  (Fr.)  In  Mineralogy,  the  fer  oligiste 
I1aiiy;    A  variety  of  haematite  or  specular  Iron. 


PALPEBRvE. 


O'LIGOCLASK.  (Gr 
rah.)     In  Mineralogy, 


t. Jew,  and  a >  ia  ■ .  I 
a  silicate  of  alumina  and 


<  I N  (VNINR.  A  sweet  crystalline  principle  contained 
the  root  of  the  Ononis  spinosa. 

OPERA'MKTRR.  A  piece  of  machinery  for  regis- 
ring  the  number  of  revolutions  made  by  the  ' 
heels  of  mill-work. 
O'PHITE.  (Gr.  ten,  a  serpent.) 
rj>enttne.  Green  sjiockled  porphyry. 
OPHTIIA'LMODY'NIA.  {Gr.»eUX/ut,theeye,and 
urn,  pain.)  A  violent  pain  In  the  eye  without  ap- 
ixent  inflammation  ;  it  Is  sometimes  of  a  gouty  cha- 
pter. 

OPHTHAI.MOPTO'SIS.  (Gr.  itftaiw,  the  eye ; 
rwi<,  a  fait.)   A  protrusion  of  the  whole  globe  of 

OpIA'NIC  ACID.  A  crystalllsable  add  formed  by 
»o  action  of  peroxide  of  manganese  on  a  solution  of 
arcotine  in  dilute  sulphuric  acid.    lu  formula  appears 

>  be  C  jn  Ho  0.+  HO. 

OPTO'MRTER.  (Gr  •  t r: u tj.  /  see;  u-irjor,  tnca- 
tre.)  An  instrument  for  measuring  .the  focal  distance 
f  the  eye,  or  the  distance  at  which  a  minute  object  is 
isttnetly  seen.  As  the  distance  varies  in  respect  of  dlf- 
rwnt  Individuals,  the  Instrument  Is  applicable  to  the 
urpose  of  [determining  the  focal  lengths  of  spectacles 
-quired  for  myopic  or  presbyopic  eyes. 

The  principle  upon  which  the  optometer  U  con* 
ducted  appears  to  hare  been  first  established  experl- 
i  en  tally  by  Schelner,  and  subsequently  by  Dr.  Motte  of 
htntxic,  and  by  Dr.  Porterfleld.  If  we  look  at  any  rol- 
ute  object  through  two  pin  holes,  or  two  parallel  slits 
lade  in  a  card  or  any  opaque  thin  body,  the  distance  he- 
ween  the  holes  or  slits  being  less  than  the  diameter  of 
lie  pupil  of  the  eye,  then,  if  the  object  be  at  the  point  of 
erfect  vision,  the  image  on  the  retina  will  be  single,  but 
»  every  other  case  it  will  be  double ;  and,  on  varying 
he  distance  of  the  object  from  the  eye,  the  two  Images 
rtll  be  seeo  to  approach  to  or  recede  from  each  other, 
is  a  consequence  of  this,  If  the  object  looked  at  be  a 
me  pointed  nearly  towards  the  eye.  It  will  appear  as  two 
tact  crossing  each  other  in  the  point  of  perfect  vision 
t  a  very  acute  angle. 

The  practical  application  of  this  principle  is  ex- 
remely  simple.  As  proposed  by  Dr.  Thomas  Young, 
he  optometer  may  be  made  of  a  slip  of  card  pat>cr,  or 
vnry  unpolished,  about  eight  inches  in  length  (this 
ieing  the  distance  of  distinct  vision  for  most  eyes)  and 
me  in  breadth,  divided  longitudinally  by  a  black  lino 
rhich  must  not  be  too  strong.  The  end  of  the  card  is 
tent  into  a  position  nearly  perpendicular  to  Its  length, 
>r  a  detached  piece  may  be  applied  in  the  same  inclined 
losition.  In  this  part  (which  is  applied  to  the  eye)  a 
iole  of  about  half  an  inch  square  must  be  made,  the  side 
>elng  so  cut  as  to  receive  a  slide  of  thick  paper,  with 
lits  of  different  sises  from  a  fortieth  to  a  tenth  of  an 
nch  in  breadth,  divided  by  spaces  somewhat  broader,  to 
hat.'each  observer  may  choose  that  which  best  suits  the 
iperture  of  his 
othe 


ure  of  his  pupil.  The  slide  is  then  brought  close 
»  eye.  and  the  black  line  viewed  through  two  adja- 
sllts:  it  appears  as  two  lines  intersecting  each 


>ther ;  the  point  of  intersection  is  marked,  and  distance 
»f  this  point  from  the  slide  is  the  foral  lensth  of  the 
•ye.  ( Young's  Lectures  on  Satural  Philosophy,  vol.  il. 
i.  371*1.  or  p.  354.  of  Kelland's  Rdition  ;  Priestley's  Hil- 
ary of  Discoveries  relating  to  Vision,  etc.  p.  641 .) 

O'RCINR.  A  crystalllsable  substance  obtained  from 
ertain  lichens,  which,  when  exposed  to  air,  gradually 
■eddens.  By  ammonia  it  is  converted  Into  a  purple 
ubstance  called  orcltne  or  orceic  acid,  which  forms 
tie  beautiful  blue  or  purple  colours  yielded  by  lichens. 

ORE'LLINE.  A  colouring  principle  obtained  from 
innotta  {Bixa  orellana). 

ORGAN.  The  plan  of  Mr.  Willis's  instrument,  which 
tttracted  great  attention  at  the  Exhibition  In  1*51,  was 
is  follows :  Three  complete  rows  of  keys  from  CCCC 
jo  G,  with  two  octaves  and  a  fifth  or  pedals. 

G rait  Organ.  (Stop*, 
fcop*.  Hart  10.  flat*, 

1.  [K»Mr  di.ipMon  (metal)         ill.  Clarion 


?.  Um«vl.«\  cU«xil 
J.  T 
«.  OpWI 
4.  I  'i'«ti  diapawm  - 
6,  SUrj'V**!  diifi 

c!trtbella 
7*  Tnnupet 
8.  Prtadual 


-  If  ,  H.  Tx-lfth  - 
(»o«l)  1'  IV  Fifteenth  - 

.  161 1 1,  fifteenth  • 

-  ftl  15.  I'lrcoto  - 

.   8|I6.  (Mm  clarion 
with        1 1 7.  DoablMI*  ■ 
Kevpiialtrra 
Mixture  • 
Foumlture 


,l'|.A»,n    WlUl  II/. 

I      -      -  MIR. 

-  8  19. 

•     -     .     -  4  so. 

-      .      .      -  4 1 


-  (wood)  4 

-  « 

-  4 

-  I 

-  -      .  t 
-     -  1 

-  1 

-  1 

-  3  rank* 

-  3 
.  3 


SmU  Organ  C  C  to  a. 
Slons.  Feet 

I.  Double  diapason,  lower 

f.  Culwl  l!'00d-  Ifi 

3.  O,^'  diapason  .  - 

4.  Oi*u<i.,l|..iioo  - 

a.  pui.  . 

fi.  Vi-.l  de  t,  miha  • 
7.  Stopped  diapason  • 


».  Truni|wH  - 
9.  Tromtwna 

10.  Olwe  - 

11.  Cr.-mnria  - 
1J.  Principal  - 

Prim  ipal 
F»ut< -, 
ill.   i  ■  i 

T«  rlflh 

H't>.  nil. 
Fifteenih 

Dukinu  - 

S'-'.i::  Mil  I  I 

tl.  Mulure  - 
HX.  Fouruilui* 


13. 
14. 
15. 
16. 
17. 
IH. 
19. 


-  (wood) 


3  ranks 
3  ranks 
3  ranks 
3  ranks 


Htopt. 

8.  tlrtare 

9.  (IcUK  - 

10.  Quint 

11.  Super -ocUre 
IX.  Clarion  • 

3.  Se»qulall*ra 
14.  Minora  - 


Feel, 
(metal)  8 
(wood) 


(metal) 

3  tank* 
3  rank* 


s 

4 
1 


l. 

■i 

3. 
4. 

a, 
6. 
7. 
8. 

in. 
1 1 1 
lie. 
IS, 
1 1. 


•  Organ. 


H^irdrtn 
Oj""'>  dii|»a.van 
Dukian*  • 
Vliil  di  liJtnt* 
Kl»)i|Nd 

i  VlTOO  ill 

V  i 

Pi  uii  it>a]  • 
Bui*  - 
FliHe,  ciuttd 
( trtave  crrm 
Fifteenth  • 
I'ltroto 
Urcbeural  oboe  (ihc  oof; 
half  Mop) 

fJreat  ontan  to  swell. 
Swell  to  great  orpin. 
Choir  to  | 
Kweli  to  i 
SweU  i 
tiraat. 


-  Iff 

-  -  8 

-  •  8 

-  -  S 

-  -  8 

-  -  II 

-  -  4 

•  4 
(wood)  4 
(metal)  4 

•      -  4 

-  -  * 

•  t 


PtJal  Organ  C  C  C  C  In  Q. 
1 .  Double  di.ipaioii,  open 

(wood)  3? 

i.  Open  dlapaton   do.  (do.)   I  ft 

3.  Open  diapaaoo       (metal;  16 

4.  Violin       •      -      (do.)  16 

5.  Iknirdan  ■      -      (do.)  16 

6.  Tromba    -      -      -  .16 

7.  Trumpet  -  .  b 

being  in  all  77  stops. 

Of  the  above  stops,  all  except  the  Orchestral  Oboe 
were  of  the  same  compass  at  the, various  Claviers,  a  cir- 
cumstance, we  believe,  without  parallel  in  any  largo 
LiiKlith  organ. 


ORGRAT.  (Fr.)  A  sweetened  emulsion  of  almonds 
usually  flavoured  by  a  few  bitter  almonds  and  a  little 
orange-flower  water.  Mucilage  of  gum  arable  is  also 
sometimes  added. 

ORSRDEW.    Brass  leaf.  Dutch,  or  Manhelm  gold. 

O'RTHOCLASR.  (Gr.  •<«*,  straight,  and  / 
break.)    A  mineralogical  synonym  of  Felspar. 

ORTHOPJE'DIA.  (Gr.  a***,  straight,  and  wmitm, 
the  bringing  up  of  children  )  That  department  of  medi- 
cine and  surgtry  which  relates  to  the  prevention  and 
cure  of  deformity. 

O'STEODE'NTINR.  (Gr.  srrtN.  a  bone;  and  Lat. 
dens,  a  tooth.)  That  modification  of  dentine  in  which 
the  tissue  is  traversed  by  irregularly  disposed  and  rami- 
fied vascular  or  medullary  canals,  and  in  which  some  of 
the  branches  of  the  dentinal  tubes  communicate  with 
cells,  like  the  radiated  cells  of  true  bone :  this  modifica- 
tion of  dentine  It  found  In  the  central  part  of  the  tooth 
of  the  Cachalot  and  some  other  cetaceans  ;  also  in  the 
teeth  of  the  Cettracion, 
man 


any  other  existing  and  extinct 
O'XALYLR.    (Gr.        sharp,  and  uX«,  principU.) 
The  hypothetical  radical  of  the  oxalic  acid  =  C,  57 

OXA'MIC  ACID.  {Gr.  s^t,  sharp,  SLnA  kiL,  toge- 
ther.) One  of  the  products  of  the  destructive  distil- 
lation of  binoxalate  of  ammonia.  Its  composition  Is 
represented  by  the  formula  C-  II4  O*  N  +  HO. 

OZO'KERITR.  ( Gr.  to  smell,  and  «!«•«,  tear.) 
A  species  of  mineral  I  allow. 

OZO'NR.  (Gr.  «<u»,  to  smell.)  A  substance  occa- 
sionally existing  in  the  atmosphere,  and  having  a  pe- 
culiar odour  resembling  that  produced  when  repeated 
electric  sparks,  or  the  electric  discharge  from  a  point, 
is  passed  through  the  air.  It  is  supposed  to  be  a  pecu- 
liar modification  of  oxygen.   It  is  also  formed  in  certain 


equal 


P. 


P.  In  some  medical  formula?  Is  used  as  the 
viatlon  of  Pugilius.  the  eighth  part  of  a  handful. 

P.  X.    The  abbreviation  of  partes  itquales,  or 
parts. 

PACI'NIAN  CORPUSCLRS.  Small  oval  bodies 
situated  on  some  of  the  cerebro- spinal  and  sympathetic 
nerves,  especially  the  cutaneous  nerves  of  the  hands 
and  feet,  are  »o  called,  after  their  discoverer.  Pacini. 

PACK  WAX.   The  ligaments  of  the  neck  of  rumi- 
nants.   It  differs  from  common  ligament  in 
the  artion  of  boiling  water. 

PADDING-MACHINE.  An  apparatus  used  by 
calico-printers  for  uniformly  Imbuing  a  piece  of  cotton 
cloth  with  any  mordant. 

PALAO.HAUKUS.     (Gr.  r«A«*<, 
rwi/fK,  a  lizard.)   A  genus  of  extinct  lis 
teristic  of  the  magnesian  cunKlomerate. 

PALA'GONITR.  A  mineral  found  In  the  tufa  of 
Palagonia,  In  tho  Val  di  Nolo.  Sicily.  It  is  a  hyd rated 
silicate  of  alumina,  iron,  and  lime. 

PA'LPKBKJE.   (Lat.,  a  ralpitando,  from  their  frc- 


PALPITATION. 

quent  "motion.)  The  eyelids ;  the  upper  and  under 
uniting  at  each  end  to  form  the  cantki. 

PALPITA'TION.  A  throbbing;  the  term  is  espe- 
cially applied  to  irregularities  of  the  heart's  action, 
which  are  frequently  the  result  of  indigestion,  of 
nerrous  excitement,  or  mental  agitation. 

PA'LMIC  ACID.  The  acid  resulting  from  the  sapo- 
ii  iti'  at  i -in  of  the  pal  mine  of  castor  oil.  (Palma  Chritti.) 

PALMl'TIC  ACID.  The  acid  formed  during  the 
saponification  of  palm  oiL 

PANA'DA.  (Ital.  pane,  bread.)  Bread  or  biscuit 
steeped  or  boiled  in  water  so  as  to  acquire  a  soft  con- 
sUtenee. 

PANDICULATION.   (Lat.  pandlculo. 


The  Raping,  yawning,  and  stretching  that  eh 
some  diseases.    It  sometimes  occurs  in  the 


of 


PANOPHfyBlA.     (Eng.  panic,  from 

Gr.  **/3iw,  /  frighten.)  That  form  of  hypochon- 
driasis or  melancholy  which  is  chiefly  characterised  by 
groundless  apprehensions. 

PANTOCRA'TIC  MICROSCOPE.  (Gr.  war,  all; 
*fmr*t, power.)  The  name  given  by  Professor  A.  Fisher, 
or  Moscow,  to  a  microscope  so  arranged  that  the  observer 
is  enabled  by  simple  movements  to  vary  the  magnifying 
power  from  270  to  MO,  without  in  any  degree  obscuring 
the  object ;  thus  avoiding  the  inconvenience  of  having  to 
shift  the  different  parts  of  the  microscope  when  he  de- 
sires to  observe  the 
fying  powers. 

PAPl'LL.f:.  (Lat.  papilla.)  In  Anatomy,  are  mi- 
nute conical  or  cylindriform  elevations,  usually  well 
supplied  with  vessels  and  nerves :  they  arc  clo»e-set, 
and  prominent  on  the  palmar  surface  of  the  fingers 
and  the  plantar  surface  of  the  toes,  where  they  are  dis- 
posed in  double  rows,  along  parallel  curved  lines.  They 
are  very  numerous,  and  of  different  kinds  ;  e.  g.  "co- 
nical," "fungiform,"  " caljciform,"  on  the  upp< 
face  of  the  tongue. 

Turkish 


equal  to  the 


tongue 
PA'RA.   A  very  small 
fortieth  part  of  a  piastre. 

PARABA'NIC  ACID.  One  of  the  acids  resulting 
from  the  action  of  nitric  acid  upon  uric  acid  :  it  forms 
colourless  and  transparent  six-sided  prisms,  very  soluble 
and  sour.  Its  composition  is  rcpreseutcd  by  the  formula 
C40,Nt+2HO. 

PARABOLK.    See  Pabablb. 

PA'RALLAX.  In  1816,  Mr.  Peters,  of  the  Pulkova 
Observatory,  presented  to  the  Imperial  Academy  of 
Sciences  or  St.  Petersburg,  a  very  Important  memoir 
on  the  Parallax  of  the  Fixed  Stars,  of  which  an  analysis 
has  been  given  by  Struve  in  his  Etude*  a"  Astronomic 
Shllmre,  1847.  Among  the  results  obtained  by  Mr. 
Peters  are  the  parallaxes  of  eight  stars,  determined  by 
observations  of  zenith  distances  made  at  Pulkova  in 
1*42  and  1843  with  the  great  vertical  circle  of  Ertel. 
The  divided  c  rele  of  the  Instrument  is  43  inches  in  dia- 
meter, and  the  object  glass  of  the  telescope  nearly  six 
inches;  the  magnifying  power  employed  was  215;  and 
the  whole  number  of  observations  was  711,  of  which 
2X9  were  of  Polaris  alone.  The  names  of  the  stars, 
their  resulting  parallaxes,  and  the  probable  errors  of  the 
respective  results,  arc  as  follows :  — 

Star's  name.  Parallax.      Prob.  Error. 

81  Cygnl  -  -  +0""349  -  0"  080 
Groombridge,  1830  +  0  226  -  0  M41 
i  Ursa?  Major  is  -  +0-133  -  0  '106 
Arcturus  -  -  +0  -127  -  0  -073 
•  Lyras  -  -  +0  «I03  -  0  -a'i3 
Polaris  +0  -W>7      -  0-012 

Capella  +0  -046      -      0  -200 

m  Cygni  — 0  -082      -      0  -043 

The  parallax  of  61  Cjrgnl  wa«  determined  by  Bessel 
from  a  series  of  observations  with  the  Konigsbefg  hello- 
meter,  and  found  to  be  0"-348  (see  Dict.  ok  Science)  ; 
and  the  confirmation  thus  given  by  Peters  may  be  con- 
sidered as  not  only  placing  the  fact  of  a  measurable  pa- 
rallax of  this  star  beyond  all  doubt,  but  as  proving  that 
its  amount  cannot  differ  more  than  a  small  fraction  from 
the  above  value.  With  respect  to  the  next  star  in  the 
list  ( Groombridge,  1830).  Mr.  Fay  e,  orthe  Paris  Observa- 
tory, had  announced  that  be  had  detected  a  parallax  ex- 
ceeding  I",  a  result  which  Mr.  Peters*  observations 
prove  to  be  erroneous.  Struve  found  the  parallax  of 
m  Lyra?  to  be  0"-261.  The  negative  value  found  in  the 
case  of  m  Cygni  must  be  considered  as  indicating  merely 
the  absence  of  any  sensible  parallax.  In  fact,  the  relative 
magnitudes  of  the  probable  errors  in  respect  of  the  four 
stars  Capella,  .  Ursse  Majoris,  Arcturus,  and  «  Cygnl, 
show  that  very  little  reliance  can  be  placed  on  the  nu- 
merical results  in  any  of  those  cases. 

Another  conclusion  deduced  by  Peters  is,  that  the 
mean  parallax  of  stars  of  the  second  magnitude  is 
+o"-|  16,  with  a  probable  error  of  0"-014.  This  result 
is  obtained  from  33  stars,  of  which  the  absolute  or  rela- 
tive parallaxes  have  been  determined  with  a  degree  of 
certainty  presumed  to  be  sufficient  to  establish  the  con- 


PECTOLITE. 

elusion.    Assuming  the  scale  of  relative  4nzr» 
adopted  by  Struve  for  stars  of  the  different  ere-, 
magnitude  (tee  Galaxy),  be  thence  coodudes  tks: ■? 
mean  parallax  of  the  stars  of  the  first  macanu^  • 
0"-*4O!l,  and  that  the  mean  parallax  of  those  of  tb>t 
is  O"*076.   On  this  it  is  to  be  remarked  that, 
the  hypothesis  that  the  stars  which  have  the  tfii 
apparent  magnitude  are  those  which  are  aeamt  %• 
earth,  and  consequently  those  which  have  the  hrg* 
parallax,  is  very  probable  in  itself,  it  is  not  eitaMisM  k 
any  conclusive  facts  ;  on  the  contrary,  there  <to«  » 
appear,  in  the  case  of  those  stars  whose  paraHua  r 
supposed  to  have  f 
to  be  anv  rel 
magnitude. 

In  the  Sfemtrirt  of  the 
▼ol.xix.,  the  parallax  oft! 
tauri  is  determined  by  Mr.  Maclear  from  a  serks  c,  A 
servations  with  the  mural  circle,  made  at  the  Cv*  c 
the  years  1842,  1*43,  1844,  and  1848.  The  coal  rt*. : s 
given  as  follows  :  — 

Parallax  of  *  Centauri  aa  0"-9l87.  Prob.  error  »cta 
Constant  of  aberration  ■»  20"*53   ,  Prob.  error  »  Mr*. 

This  result  scarcely  differs  from  that  wbfch  wu  &• 
duced  in  1842,  by  M.  Henderson  (who  first 
the  parallax  of  this  remarkable  star),  from  oh 
made  at  the  same  place,  namely,  parallax  ™e"<U  '.; 
must  be  remembered,  however,  that  both  rrralu  art  c*- 
duced  from  observations  made  with  the  saw  teo 
ment,  and  the  agreement  therefore  may  prrturi  '* 
considered  as  not  so  conclusive  as  in  the  ok  . 
Cygni. 

PARAPOPHY'SIS. 


(Gr 


procett.)    In  Anatomy,  the  process 
wards,  or  outward*  and  downwards, 
the  vertebra  " 
cervical  and 
it  has 
It  is 


arrest;  avtftr.  . 


PARI'LLINE.  The  supposed  active  principle  C  w 
saparilla.  It  has  also  been  called  Srnilaeirr.  It  i?;-^ 
to  be  identical  with  the  Parillie  acid  of  Batke. 

PA'RISITK.  A  crystallised  mineral  ceetatnlof  & 
Hum,  found  in  the  mines  of  the  Musso  Valley,  in  Sti 
Granada. 

PA'RTHBNOGE'NESIS.   (Gr.  m*eh*«,  *  *trv*\ 
yiyrsuni,  to  be  bom.)    In  Physiology,  the  proflvaf  * 
of  offspring  by  a  plant  or  animal  independent!*  <« 
immediate  stimulus  of  the  male  principle  Theinrj ". 
nated  seed  of  a  plant  produces  a  "  phytun  "  of  the  areps 
species,  usually  in  the  form  of  a  leaf,  with  a  stem  ;. 
root ',  from  this  a  succession  of  "  phytons  "  may  br 
veloped  by  gemmation,  most  of  them  having  the  fcrg 
of  leaves ;  but,  in  the  higher  species  of  plants,  **■ 
may  take  on  the  form  of  petals  ;  others  of  Hasoera.  it 
veloning  the  male  principle,  or  "pollen;"  otk-n  q 
pistils,  forming  the  female  principle,  «>r  "  seed  " 
of  these  two  < 


female  principle,  or  "  i 
principles  the  seed  is 
>;  but  the  series  of  in. 


cessively  developed  from  the  first  Individual  frtm  tr 
seed  are  procreated  by  "  parthenogenesis."  TV  11 
ferent  individuals  being  organic.il 1  y  connected,  aco  ic 
to  a  definite  pattern  for  each  species,  form  acotopuiW 
whole,  which  is  cor 
"tree"  or  "shrub.* 

In  the  compound  Polypes  the  first  individual  r-^jp 
from  the  impregnated  ovum  develops  a  iucceau>«  4 
individuals,  by  gemmation,  most  of  which  may  itancfal 
the  first-formed  polype;  but  others  are  modified  tot 
to  reproduce  the  male  principle,  or  the  ova:  ties 
generative  polypes  are  also,  sometimes,  as  tn  (<rja 
and  Vampanuiarta,  set  free.  For  other  iratx  tm  < 
this  alternating  kind  of  generation,  see  Steeastrjp.0 
Alternate  Generation,  and  Owen,  On  ParLk**ot'n,w 

PARTHE'NOPE.   One  of  the  small  planets  bris 
ing  to  the  group  between  Mars  and  Jupiter,  and 
eleventh  in  the  order  of  discovery.    It  va*  ' 
at  Naples  on  the  11th  of  May.  icao,  by  I>^I^  ^ 


Hygeia  (also  by  De  G  as  pari  s)  in  1*49. 
a  fish  crowned  with  a  star.   See  Planet 

PAU'LITK.  A  variety  of  hyperstheoc  or  print* 
•chiller-spar,  from  Paul's  Island  and  the  coast  of  I 
brat!  or. 

PKACHWOOD.   A  dye-wood  extensively  u*d 
calico  printing.   It  is  the  produce  of  a  species  of  CdM 
pinia. 

PE'A RLWH ITB.  The  su  bo  Urate  of  Mstmith  ;  ft 
merly  used  as  a  cosmetic  under  the  above  name. 

PE'CTOLITE.    (Gr.  wcavr*.  bound  together,  a 
k,6«i,  a  stone. )  A  species  of  seolite,  w  hich,  after 
Ix-eu  heated,  forms  a 


Digitizi 


jooglje 


PEGANITE. 

R'OANITR.  A  species  of  uavelllte,  or  hydrated 
»s>phate  of  alumina,  from  Strigls  in  Saxony. 
'K'GMATITE.  •■*.<■  r,-,uxs  Lat  allquod  compac- 
\.y  A  granular  mixture  of  quarts  and  felspar,  found 
i-lly  in  granite  rein*,  and  closely  resembling  the  so- 
>  i\  graphic 
npreasion. 

'ELIVMA.   (Gr.  n  .-.  .  black.)  A 
<>nrm  of  iolite  or  allochrolte. 
'F.'I.OKONITE.  (Gr.  r^«.  mud, and  ««<«,  claw.) 
Mineralogy,  a  native  phosphate  of  manganese,  iron, 

■  !*;  liosV'NE.  .  Gr.  Ti>..f.  black.  |  A  bitter  extractive 
Iter   obtained  from  the  root  of  the 
r«,  or  Pareira  Brows 
'ENDULIM  EXPERIMENT, 
tpoaod 
•d  great 

object  being  to  afford  a  visible  pi 
the  earth.  It  is  this:  By  the  theory  of  dynamics, 
i  simple  pendulum  be  made  to  oscillate  in  a  plane,  the 
ne  o*  oscillation,  in  reference  to  the  meridian  of  the 
icet  will  not  remain  fixed,  but  will  appear  to  rotate 
iformly  about  the  vertical  passing  through  the  point  of 
ipenaion,  and  the  time  of  rotation  will  be  twenty-four 
urs  increased  in  the  ratio  of  the  cosecant  of  the  lati- 
le  to  radius.  This  Is  easily  understood  In  respect  of 
•endulum  supposed  to  be  suspended  directly  over  the 
le,  where  the  terrestrial  meridians  would  successively 
ss  under  it,  and  the  earth's  rotation  Mould  have  no 
ideticy  to  alter  the  direction  in  space  of  the  plane  of 
■illation  ;  but  for  any  place  between  the  pole  and  the 
uator  Che  conception  of  the  phenomenon  Is  more  diffi- 
lt.  Upon  trial,  the  experiment  is  liable  to  failure 
im  various  causes,  but  principally  from  the  great  dlf- 
ulty  of  adjusting  the  suspension  so  accurately  that 
e  vibrations  shall  continue  to  be  made  in  a  plane  ;  for 


ULUM  EXPERIMENT.  An  experiment 
by.M.  Foucault  of  Paris,  which,  in  hoi,  ex- 

at  interest  both  in  this  country  and  in  France  ; 
being  to  afford  a  visible  proof  of  the  rotation 


the  pendulum  acquire*  an 
Kht,  the  greater  axis  of  the  ellipse,  or  line  of  apsides, 
imeriiatcly  begin*  to  revolve  from  a  cause  entirety  in- 
pendent  of  the  rotation  of  the  earth,  and  the  two 
utions  cannot  easily  be  distinguished.  ( See  Notices  of 
r  Royal  A»t.  Soc.  vol.  xi.  p.  199 and  Memoirs  oj a. 
.  S.  vol.  xx.) 

PK'l'SINE.  (Gr.  std"',  digestion.)  A  peculiar  animal 
incipie  contained  in  the  gastric  juice,  and  which,  in 
njunctlon  with  acid  matter,  also  present  in  that  se- 
ction, confers  upon  it  its  solvent  or  digestive  powers 

regard  to  certain  components  of  the  food. 
TliRCU'SSION.  (Lat.  percutio,  1  strike.)  In  mcoi- 
.1  language,  signifies  the  striking  or  tapping  upon  any 
irt  of  the  surface  of  the  body,  with  a  view  of  ascer- 
jning  the  condition  of  the  subjacent  parts  by  the  sound 
t  produced.  It  is  a  valuable  mode  of  exploration  in 
>me  diseases  of  the  chest.  Attention  was  first  called  to 
lis  mode  of  diagnosis  in  1761,  by  Dr.  Avenbrugger,  of 

tenna:  his  work  was  translated  into  French  lis  1*0*, 
v-  <  orvisart,  and  the  subject  was  further  illustrated  In 
116,  by  the  celebrated  work  of  Laenncc  on  AuscuUa- 

PE'RICLASE.    (Gr.  *%tt.  and  uXu*.  I  break  )  A 
-ystalline  mineral,  composed  of  magnesia  with 
per  cent,  of  protoxide  of  iron,  found  at  "' 
ear  Naples. 

PE'KlCLINE.  (Gr.  wip,  and  aAm»,  to  lie.)  A  va- 
etr  of  felspar. 

PK'RILYMPH.  (Gr.*te<,  and  Lat.  lyrnpha.sra/rr.) 

he  fluid  between  the  membranous  and  osseous  la- 
vrinth  of  the  ear,  or  that  in  abich  the  membranous 
ihvrlulh  is  suspended. 

PERMANENT  WHITE.  .Sulphate  of  baryta,  when 
ted  as  a  pigment,  it  not  being  liable  to  discolouration, 
i  is  the  case  with  white  lead. 

PERM ANGA'NIC  ACID,  called  also  Hyperman- 
iinc  acid.    A  compound  of  2  atoms  of  manganese  with 

iluini  of  oxygen.  It  has  been  obtained  in  carmine- 
*d  acicular  crystals.  Its  salts  are  of  a  fine  red  or  purple 

PERONE'AL  MUSCLES.  (Gr.  n<»n.  tk<- fibula.) 
I  uncles  arising  from  the  fibula  and  concerned  in  the 
enienU  of  the  foot. 

PE'ROWSKITK.  A  crystallised  tltaniate  of  lime 
mnd  in  the  chlorite  slate  of  Slatoust  in  the  Ural. 

PE'RSIAN  BERRIES.  The  berries  of  the Rkamnus 
nctoria,  called  in  Franco  grains  a?  Avignon.  They 
re  used  by  calico-printers  and  dyers,  as  a  source  of  a 
■  How  colouring  matter,  which  has  been  called  Illum- 
ine. 

PE'RTHITR.    A  variety  of  felspar,  from  Perth  In 

'pper  Canada. 

PERU' VINE.  One  of  the  products  of  the  dlstilla- 
i'n  of  Peruvian  balsam.  Its  formula  Is  C,„  H12  O,. 
i  is  a  light  oily  fluid. 

PE'T  21T E.  An  ore  of  silver  with  from  30  to  40  per 
tnt.  of  tellurium,  analysed  by  Petx,  and  found  In  the 
tines  of  Nagyag. 

.'EUCEDA'NINE.   A  crystallisablc  principle  cxlst- 

k'91 


PHENAKISTOSCOPE. 

Ing  in  the  root  of  Peucedanum  officinale,  hog's  fennel  cr 
sulphur-wort. 

PEU'CILE.  (Gr.  snva*,  afirtree.)  A  liquid  obtained 
by  the  action  of  lime  upon  the  hydrochlorate  of  oil  of 
turpentine,  of  which  oil  it  appears  to  be  an  isomeric 
modification.    Its  formula  is  Ciq  H» 

FRYER'S  GLANDS.  Small  glandular  sacculi  pe- 
culiar to  the  mucous  membrane  of  the  small  Intestines, 
and  either  scattered  singly,  when  they  are  called  "  glan- 
dular soli  tar isc,"  or  aggregated  into  groups,  when  they 
are  termed  "  glandulte agminate?," or"  Peyer's patches, 
from  the  anatomist  who  first  described  them. 


.)    A  silicate  of  aluml 


PHA'COLITE.    (Gr.  am**,  m  wart,  and  k,B*(.  a 

.Tna,  lime,  and  soda  (aeolite), 

Ult«  in  Bohemia. 

i  by  Prof. 


PHA'NTASCOPB.  The 
of  the  United  States,  to 
to 


us  for  enabling  per- 
the  optical  axis  of  the  eyes,  or  to  look 
"  cross-eyed,"  and  thereby  observe  certain  phenomena 
of  binocular  vision.  It  consists  of  a  flat  base-board,  with 
an  upright  rod  at  one  end  bearing  two  sliding  sockets 
which  may  be  clamped  at  any  height,  like  those  of  a 
retort  stand.  The  upper  socket  supports  a  small  screen 
or  card  having  a  slit  or  aperture  a  quarter  of  an  Inch 
wide  and  about  three  inches  long,  so  that  both  eyes  may 
be  applied  to  It  at  once,  the  middle  of  the  aperture  being 
directly  over  the  centre  of  the  base-board.  The  lower 
socket  bears  a  moveable  screen  of  pasteboard  or  thin 
wood,  having  an  opening  of  about  three  inches  long, 
and  an  inch  wide,  and  so  adjusted  that  its  centre  is  in 
the  same  straight  line  with  the  centre  of  the  set  in  the 
upper  card  and  the  centre  of  the  base-board.  This  screen 
has  an  index  marked  across  iu  middle.  In  experiment- 
ing with  the  apparatus  the  observer  places  an  object  on 
the  base-board,  looks  downward  through  the  slit  in  tho 
upper  screen,  and  slides  the  lower  up  or  down  till  tho 
required  adjustment  is  attained.  For  example,  let  the 
letter  A  be  written  twice  on  the  base-board,  about  two 
and  a  half  Inches  (the  width  between  the  eyes)  apart, 
and  in  the  line  of  the  axis  of  the  apertures  of  the  screens*, 
and  suppose  the  lower  screen  to  be  close  down  to  tho 
base-board.  On  gradually  raising  this  screen,  and  keep  • 
ing  the  eyes  directed  to  toe  index  and  not  to  the  letters, 
each  letter  will  separate  and  appear  double,  so  that 
four  letters  will  bo  seen.  As  the  screen  Is  raised  the 
two  internal  images  gradually  approach,  and  become 
optically  superimposed,  or  coalesce  into  one,  so  that 
there  ore  only  three  letters  visible,  and  the  middle  or 
superimposed  figure  is  the  phantom  or  image  whero 
there  is  really  no  object.  On  ceasing  to  look  at  the 
index,  and  directing  the  eyes  on  the  base-board  itself, 
the  phantom  figure  instantly  vanishes.  The  experiment 
may  be  varied  so  as  to  produce  various  amusing  illu- 
sions; and  the  author  thinks  the  apparatus  will  illustrate 
many  important  points  in  optics,  and  especially  the 
physiological  point  of  single  vision  by  two  eves.  ( I  n  - 
-  k  and  Dublin  Philosophical  Magazine, 
t  nay  be  remarked  that  whether  the 
new  or  not,  the  phenomena  have  long  been 
and  are  fully  explained  in  Smitk's  Optics, 

,7Pi/a'RMACOSI'DERITE.  (Gr.^ssaasv,  poison, 
and  ri«V,<sf,  iron.)    Native  arseniate  of  iron. 

PHENAKI  STOSCOPE.  (Gr.  fuuntru*,  illusion; 
»9vi«,  /  view. )  A  philosophical  toy,  which  illustrates  the 
priuciple  of  the  persistence  of  impressions  on  the  retina 
of  the  eye  in  a  very  ingenious  manner.  It  is  thus  de- 
scribed by  Sir  D.  Brewster  {Encij  Brit,  art  Optics). 
"  This  instrument  was,  we  believe,  originally  invented 
by  Dr.  lionet,  and  improved  by  M.  Plateau,  at  Brussels, 
and  by  Mr.  Faraday.  It  consists  of  a  circular  disc  flora 
six  to  twelve  inches  in  diameter,  with  rectilinear  aper- 
tures on  its  margin  in  the  direction  of  its  radii.  A  series 
of  figures,  of  a  rider,  for  example,  leaping  a  fence  ia 
drawn  on  the  circumference  of  a  circle,  parallel  to  the 
rim  of  the  disc.  Tho  first  figure  represents  the  rider 
and  horse  standing  before  the  fence  ;  and  the  last  figure 
represents  them  standing  over  the  fence,  when  the  leap 
is  completed.  Between  these  two  figures  there  are 
several  others,  representing  the  rider  and  the  horse  in 
various  parts  of  the  leap.  The  observer  then  stands  in 
front  of  a  looking  glass,  with  the  disc  in  his  left  hand, 
attached  to  a  handle,  and  by  a  piece  of  simple  mechanism 
he  whirls  it  rapidly  round,  looking  at  its  Image  in  the 
glass  through  the  notches  in  its  margin.  He  Is  then 
surprised  to  see  the  hori>c  and  his  rider  actually  leaping 
the  fence,  as  if  they  were  alive,  and  returning  and  leap- 
ing again  as  the  disc  revolves.  If  we  look  over  the 
margin  of  the  disc  at  the  reflected  picture  on  the  face  of 
the  disc,  all  the  figures  are  effaced,  and  entirely  invisible; 
but  when  we  look  through  the  notches,  we  only  see  tho 
figure  of  the  horse  and  rider  at  the  Instant  the  notch  or 
aperture  passes  the  eye,  so  that  the  picture  Instantane- 
ously formed  on  the  retina  is  not  obliterates)  by  pre- 
ceding or  subsequent  impressions.  Hence  the  eye 
receives  iu  succession  the  pictures  of  the  horse  and  rider 

taall  the  attitudes  of  the  lean  which  arc  blended  as  it 


I 


uigiiizeu  uy  vjOi 


PHENAKITE. 

were  into  one*"actlon.     The  apparent  Telocity  with 

which  the  how  and  rider  advance  (supposing  the  disc 
alwavt  to  hare  the  »ame  velocity)  depends  on  the  pro- 

portion 


of  the  disc,  and  the 


of  apertures  in 
of  figure*  of 


PHE'NAKITE. 
ral,  containiiij 
raid  of  Mohi. 

PHK'NE.  (Gr.  an  eagle.) 
synonyms  of  UM  hydrocarbon 

C|2  H,,.  It  U  isomeric  with  bicarburet  of  hydrogen.  It 
lia»  aUo  »»--.  i)  imII-1  Hi/ft i  n  i  >■/  /".  <  *iffl  \  mi  H  hi  that 
represented  by  the  formula  C|9  IL,  +  H 


A  mineralogl- 


(1) 

Q 


Leslie.  It  i»  merely  the  differential 
thermometer  »f  the  tame  ingenious 
philosopher,  having  one  of  its  balls 
diaphanous,  and  the  other  coated 
with  China  ink,  or  blown  of  deep 
black  enamel ;  and  the  whole  co- 
vered by  a  case  of  thin  transparent 

5 lass,  to  defend  the  balls  from  the 
iiturbing  influence  of  currents  of 
air.  The  photometer  has  two  gene- 
ral forms  ;  the  one  portable  (fig.  1.) 
in  which  the  black  ball  is  about  an  inch  higher  than  the 
other,  and  l>ent  forward  to  the  same  vertical  line,  or  the 
axis  of  the  translucent  cylindrical  case;  and  the  other 
stationary  (fig.  1.\  having  both  its  balls  of  the  same 
height,  and  reclining  in  opposite  ways  ;  the  case  being 
composed  of  a  wide  cylinder  surmounted  by  the  larger 
Kegment  of  a  hollow  glass  sphere.  The  latter  form  of 
the  instrument, thoughless  commodious, isbetter  adapted 
for  nice  observations  ;  since,  besides  receiving  the  light 
more  regularly,  Us  balls,  from  being  on  the  same  level, 
are  not  liable  to  be  disturbed  by  different  strata  of  un- 
equally heated  air. 

The  theory  of  this  photometer  depends  on  the  as- 
sumed principle  that  the  intensity  of  light  is  propor- 
tional to  the  heat  excited  by  lu  incidence  on  the  black  I 
13W 


One  of  the  chemical 
usually  called  benzole, 


PHENIKO'CHROITE. 
lour.)   A  uaUve  chroraate  of 
beria. 

PHE'NYLE.  (Gr. 
hydrocarbon  «  C, j  Hs. 

PHI'LLIPSITE.   A  variety  of 

^IiTloSO'P^  An 

hTPHfin0S(V  pHIC  WOOL.   Oxide  of 
during  the  combustion  of  the  metal,  when  it 
in  white  flocks  in  the  air.   It  has  also  been 
album. 

PHLEBI  TIS.  (Gr.tUi^,  a  vein  .)  Inflammation  of  a 

vein. 

PHLE'BOLITE.  (Gr.  fAsd,,  and  Xt8«,  a  Mtone.) 
A  venous  calculus,  commonly  called  "  vein-stones." 
Very  small  concretions  have  sometimes  been  found  in 
certain  veins,  varying  In  size  from  a  pin's  head  to  that 
of  a  pea.  They  consist  chiefly  of  carbonate  and  phos- 
phate of  lime  and  animal  matter. 

PHLEGM  A'SL£.  ( Gr.  .->•-,  /  burn.)  Inflamma- 
tory disease*.  The  term  phlegmasia  Holms  has  been 
applied  to  a  peculiar  inflammatory  condition  of  the  leg, 
which  sometimes  occurs  in  females  soon  after  delivery. 

PHLORI'DZINE.or  P1ILORIZINE.  (Gr.  *»*•*, 
bark}  Lin,  root.)  A  white  crystalline  substance  ob- 
tained from  the  bark  of  the  roots  of  apple,  pear,  cherry, 
and  plum  trees,  giving  to  It  its  bitter  astriugency.  Us 
composition  is  represented  as  C5t  Hu  Oia.  Acids,  aided 
by  heat,  resolve  it  into  sugar,  and  Phloretme.  By  the 
joint  action  of  oxygen  and  ammonia  It  is  converted  into 
a  gum-like  substance  which  has  been  called  Phiorid- 
xtine. 

PlIOZ'NICIV.   (Gr.  purple.)   A  purple  sub- 

stance obtained  by  the  action  of  sulphuric  acid  on  indigo 

PHO'LARITE.    (Gr.fXtt.ascnle.)  A 
cal  name  applied  to  a  hydrated  silicate  of 
curring  in  pearlv  scales. 

PHO'SOENITE.   Nativp  chlorocarbonate  of  lead, 
occurring  In  transparent  yellowish  crystals  at  Matlock. 
It  Is  a  very  rare  mineral. 
PHO'SPIIORIC  ACID.   See  PHosr-iioRtja. 
PHO'SPHUUET.    Compound*; of  Phosphorus  with 
the  metals  have  been  termed  I'hosphurets  or  Phosphides. 

PHO'SPHOROCHA'LCITE,  The  native  hydrated 
phosphate  of  copper  found  near  Rheiubnltenbach,  and 
also  In  the  Ural. 

PHO'TICITE.   (Gr.  flight.) 
manganese. 

PHOTO'LOGY.   (Gr.  fs*.  light ; 
The  doctrine  of  light.   See  Light. 

PHOTO'METER.  (Gr.  ^k.  tight,  and  surg*.  mea- 
sure.)  An  instrument  for  measuring  the  intensity  of 
light,  or  of  illumination*. 

The  most  elegant  instrument  which  goes  under  this 
is  the  photometer  invented  by  the  late  Sir  John 


suffering 
balls 
inga 


PHYTELEPHAS. 

ball.  When  the  instrument  is  exposed  to  li 
which  fall  on  the  clear  ball  pass  through  it, 
^ton  those  which 

within  the  ball,  causes  the  liquid  in  the  i 
This  beat  will  continue  to  accumulate  %  . 
r  increase  comes  to  be  counteracted  by  an  osn<  - 
sion,  caused  bv  the  rise  of  temi«-r  stare  whir-  - . 
ball  has  acquired.   But,  in  stdl  air.  the  rate  of  a**.-, 
is,  within  moderate  limits,  proportional  to  the  eior*- 
the  temperature  of  a  given  surface  above  that  of  a* 
surrounding  medium.    Hence  the  apace  through  aba 
the  coloured  liquid  sinks  in  the  stem  will  measure  u> 
momentary  Impressions  of  light,  or  its  actual  iDtcs.c- 
(Leslie  on  the  Kelatunu  of  Air  to  Heat  anM  Moutmrt  > 
The  graduation  is  entirely  Arbitrary,  and  rosy  bt  re- 
gulated according  to  fancy  or  convenience.  Ln* 
adopted  the  tame  scale  of  di\  i»i<ms  at  In  the  dttfienw-* 
thermometer,  ten  degrees  of  which  correspond  to  l- 
the  centigrade  thermometer.   \N  hen  th*  temperasu/  < 
both  balls  is  exactly  the  same,  that  is.  when  ttsr  tasts- 
d  from  light,  the  Lquid  in  the  stem  •• 


the  coloured  ball 
direct 


of  the  ton  at 

the  liquid 
force  of  the  solar  beams,  in  the  i 
only  about  3*°.   At  the  altitude  of  V> 
the  horizon,  the  whole  effect  of  the  tun's  ravt  dor*  &  t 
exceed  one  degree,   The  indirect  light  from  the  sty  st 
noon  in  summer  is  from  30°  to  40°  ;  In  winter  front  1 
to  15°.    Comparing  the  illuminating  power  of  the  sacs-* 
rays  with  that  of  artificial  lights,  Leslie  found  the  let: 
emitted  by  the  sun  12,000  timet  more  powerful  ca*. 
that  of  a  wax  candle  ;  that  it  to  say,  if  a  portion  of  ta» 
luminous  tolar  matter,  rather  lets  than  half  an  tc" 
diameter,  were  transmitted  to  our  planet,  it  would  U_rr* 
forth  a  light  equal  to  the  effect  of  13.000  candles. 

It  has  been  objected  that  the  instrument  nowdesortrl 
it  only  a  species  of  thermometer,  and  not  strictly  a  (tac- 
tometer ;  since  it  measures  heat,  and  not  light.  To  ts  < 
objection  Sir  J.  Leslie  replies  by  asking.  -  What  d,«4 


the 


itself 


t  As- 


It  measured  by  the  expansion  it  occasions,  to  »#m 
is  determined  by  the  intensity  of  the  beat  vhd  ;i 
every  supposition  hirar 

the  pretence  of  light  ? 
be  expounded  but  in  terms  of 
(Ency.  Brit.,  art.  Climats.) 

It  must  be  admitted,  however,  that  the  same  qoamtnr 
of  light  emitted  by  terrestrial  bodies  of  different  aiwdo* 
nut  always  accompanied  with  the  -an--  'loK-r<  •■  o(  t>~. 
Thus,  phosphorus  burns  in  oxygen  gas  with  uttrnsetptc  >• 
dour,  and  yet  gi  ves  out  far  lets  neat  t  ban  the  ci>mp*rain  •  v 
dull  combustion  of  hydrogen  in  the  same  gas;  awdtb* 
unfitness  of  this  instrument  for  comparing  the  intcsu^brt 
of  lights  from  ditferent  sources  baa  been  pointed  oet  •  v 
Arago,  who  proved  that  it  rites  when  exposed  t<>  V  -  , 
light  of  the  tun,  fallt  when  exposed  to  the  light  of  a  c* 
mon  fire,  and  under  the  light  of  an  Argand  Lunpnrasa ' « 
stationary.    (Humboldt's  A'oiaww,  vol.  lii.  1*61. >  See 
Leslie's  Experimental  Inquiry  into  the  Sature  and  1  r.- 
pagation  of  Heat,  lni'4. 

PHRA'G.MOCONE.  (Gr.  c<«yu~.  rt  partition,  «— 
>•<.  a  cone.)  The  essential  part  of  the  complex -sr.  il 
of  the  Belcmnite,  consisting  of  a  straight  i 

X 


ginal  sli.hon.    From  the  ti 

have  called  this  part  the  "  alveolus."  a  term  which  .» 
now  more  properly  restricted  to  the  socket  of  the  shea:  U 
lodging  the  "  phragmocone."  Belemnitet  are  eiirfl.v^ 
distinguished  by  nudificaliont  of  the  'sb.ath  »r 
"  dart ;"  but  the  phragmocone  it  the  constant  and  trust 
characteristic  of  thit  extiuct  group  of  l>phdoj>4», 
which  chiefly  flourished  from  the  epoch  of  the  Movrt.r  - 
kalk  to  that  of  the  Maestricht  chalk. 

PHTHORE.  (Gr. ^S*fn,pemnrrms.)  Anasnegirro 
by  some  of  the  French  chemists  to  Fluorine. 

FH  YLLIRE'IN  E.  A  bitter  crystalline  piuici  pic  con- 
tained in  the  Phyllirea  lat'J  lia. 

PHY'MA.  (Gr.  £cx>,  /  produce.)  A  term  applied  '  J 
the  ancient  physicians  to  scrofulous  tumours,  la 
modern  medical  language  it  signifies  a  tubercle  on  m  y 
external  part  of  the  body. 

PHYSE'TER.   (Gr.  *>rsjr»s<,  a  blov-ptpe.) 
generic  name  of  the  cachalot,  or  sperm  whale. 

PHY  SICAL  SCIENCE.    Thit  term  hat  been 

C"  i,  arbitrarily,  to  signify  the  Science  of  loorgar. 
iet.aa  contradistinguished  from  that  or  Organwd 
Beings.   In  thU  sense  it  includes  the  study  of  the  ex 
temai  appearance*  and  elementary  principles.  aswclU 
the  propert 
PHYT1 

ttlant ;  iXiT 
ng  America.    Its  fruit  it  of  great  size,  and  contains  « 
milk  which  hardeat  into  a  substance  resembling  ivory. 


ties  of  inorganic  matter. 
i'LEPHAS.   Vegetable  Ivory.  (Gr.4W.ar 
a ;<.**< ,  an  elephant.)  A  genus  of  plants  inbah.U 
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'"pHYTO'TOMY.  (Gr. 
Vegetable  anatc 
PIAL'ZITE. 
in  the 


button*,  boxet,  and  other 
de  Xcgra,  or  To- 


a  plant;  npum,  I  cut.) 


found 
in  Car- 


Pl'CKERINGITE.  A  magnesian 
white  silky  fibre*  at  Iquique  tn  Peru. 

PICRAMY'LE.  (Gt.  wiMfH. bitter:  vXri,  principle.) 
A  radical  hydrocarbon  —  CM  1 The  name  lia»  re- 
ference to  the  composition  of  bitter  almond  oii,  which  ia 
Cu  H(  Oo,  and  therefore  a  binoxide  of  Picramyle. 

PICROGLY'CION.  (Gr.  t-*;*;  bitter,  and  y>.v*vt, 
tweet.)  An  extractive  matter  of  a  bitter  and  tweet  taste, 
obtained  from  the  stalks  of  the  So'anunt  dulcamara. 

PI'CKOLITE.  i  (.r  t,x.o:,  and  Xit)s<.  a  stone.)  A 
name  given  by  »nme  mineraloxitts  to  fibroui  terpentine. 

PPCHOPllA'RMACOLlTE.   (Gr.  t.*So;, 
*•».  poison,  and  A«(W,  a  stone.)   A  native  alternate  of 
lime  and  magnesia  from  Hiccheltdorf  in  Hestia. 

PICROPHYLLITE.  (Gr.  and*****,  a  leaf.) 

A  specie*  of  serpentine  in  daik  green  foliated  masses. 

PI'CROSMINE.  (Gr.  *<«<«,  and  s^wr.'to  smelt.) 
A  species  of  tteaUte  taid  to  yield  a  bitter  odour  when 
breathed  upon. 

PILE.  GALVANIC.   See  Voltaic  Elbctbicity. 

PILLOWS.  In  Machinery,  are  the  bearingt  on  which 
gudgeons  and  journals  rest.  They  are  usually  fixed  in 
blocks  of  ca»t  iron,  whence  the  term  Pillow  mock,  and 
sometimes,  corrupt Ir,  Plumber  Block. 

PIMA'RIC  ACID.  The  purified  re«innf  the  Pints* 
marttima  :  it  forms  a  while  crystalline  mast.  When 
subjected  to  dry  dittillation  it  y  ields  an  oil  which  has 
been  called  Pimarone. 

PIME'LIC  ACID,  i  <.r.  T.uo.r..  j,:t.)  One  of  the 
products  of  the  action  of  uitric  acid  on  fatty  bodies. 

PI'NGUITE.  (Lat.  pinguts,/a/.)  A  greasy  feeling 
silicate  of  Iron,  of  a  dark  green  colour,  found  at  Wolk- 
cn stein  in  Saxony,  and  in  the  Hart. 

PI'S  IC  ACID.  ( Lat.  pinus,  the  fir  tree.)  The  prin- 
cipal resinous  constituent  of  common  retin  or  colo- 
phony. 

PIPEFISH.  The  vernacular  name  of  the  fishes  of 
the  genut  Sungnathus. 

PfsSOl^HANE.    (Gr.  wierm,  pitch.)    A  tubttance 
of  tulph..te  of  alumina  and  iron,  found 


in  the  decomposing  alum  tlate  of  Saalfcld  and  Rcichen 
bach  in  Saxony.    It  resembles  pilch  in  fracture  and 
colour. 

PI'STACITE.  A  green  tillcate  of  alumina,  lime,  and 
iron.  It  is  a  variety  of  epidote,  and  occurs  embedded  in 
many  crystalline  r<  ck*.  The  finest  crystals  are  from 
Aremiahl,  and  from  several  part*  of  the  Alps. 

PISTO'MEMTE.  A  crystallised  carbonate  of  iron 
and  magnesia  from  Saltzburg. 

PITCH.  In  wheel  work,  signifies  the  distance  between 
the  centres  of  two  contiguous  teeth.  Pitch  Line  i*  the 
circle,  concentric  with  the  circumference,  which  passes 
through  all  the  centres  of  the  teeth. 

P1TTIZITE.  In  Mineralogy,  a  variety  of  bog  iron 
ore  found  near  Limoges  in  France. 

PLA'GIONITE.  A  sulphuret  of  lead  and  antimony 
from  Wnlftberg  in  the  Hart. 

PLA'KODINE.  (Gr.  *->.«!.  a  tabular  surface.)  A 
oative  artenuret  of  nickel  found  near  Mii.en  iu  Siegcn 
it)  tabular  crystals. 

PLA'SMA.  (Gr.)  The  fluid  of  the  blood  in  which 
the  red  particlet  are  suspended,  to  which  iu  colour  is 
due  :  it  contistt  of  scrum,  holding  flhrine  in  solution. 
It  is  sometimes  called  "  Liquor  sanguinis." 

PLA'T  I  NERITK.  A  native  oxide  of  lead  from 
Learihillt  in  Scotland. 

PLE'XUS.  (Lat.  woven.)  In  Anatomy,  the  term  it 
substantively  applied  to  lho*e  portiout  of  uervet  which 
interweave  and  interchange  fast  Kuli,  appearing  10  anas- 
lomme  with  each  other,  as,  e.  g.,  in  the  arm-pit,  form- 
ins;  the  "axillary"  or  "brachial  plexut,"  and  in  the 
loins,  forming  the  "  lumbar  plexus."  As  nervct  ap- 
proach their  final  distribution  in  the  several  titsuet.  the 
minute  flbret  commonly  form  delicate  plexute*.  called 
the  **  terminal  plexutes." 

PL.ICIl>E'NTINE.  (Lat.  plica,  a  fold;  dent,  a  tooth.) 
That  modification  of  dentine  in  which  the  siibstanrc  is 
folded,  as  It  were,  on  a  series  of  vertical  vascular  plates, 
w.  h  ich  radiate  from  the  central  axis  of  the  pulp,  and 
which  it  accompanied  by  a  fluted  character  of  the  ex- 
terior of  the  tooth:  the  basal  part  of  the  teeth  of  the 
wolf-fish,  of  the  Lepidostnts  oxt/urus.  and  of  the  Ichthyo. 
tatxrus.  affords  examples  of  plichientine. 

plM'NTHlTE.  A  hydrated  silicate  of  alumina  and 
irott  from  Antrim  in  Ireland. 

pLU'MBIC  ACID.   The  Peroxide 
It    combines  with  certain 
t*  filch  have  been  called  plumfxiiei 

PL-UMnoCA'LCITE.   (Lat.  F.u...««..., 
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e  Peroxide  of  lead  =  Pb  O  ,. 
bates,  forming  compounds 


PULAK1ZAT1UN. 

calx,  chalk.)  A  mixed  carbonate  of  lime  and  lead  from 

Wanloek  Head,  in  Scotland. 

PLU  MBUM  CORNEUM.  (Lat.)  Horn  lead.  Tha 
old  chemical  name  of  fused  chloride  of  lead. 

PLUMOSE  ALUM.  (Lat.  pluma.  a  feather.)  A 
name  formerly  given  to  the  silky  amianthinc  crystal! 
occasionally  observed  on  alunnlate.  It  it  a  sulphate  qf 
alumina  and  iron. 

PLU'MOSITE.  (lAt.plum*,  a  feather.)  Capillary 
or  plumose  tulphurel  of  antimony,  chiefly  found  in  the 
liars  and  Hungarian  mines. 

PNEUMA  l  O'METER  (Gr.  smut*. air,  and  purest, 
measure.)  A  gasometer  constructed  for  the  purpose  of 
measuring  the  quantity  of  air  taken  into  the  lungs  and 
again  given  nut.  at  each  inspiration  and  expiration. 

PNIGA'LIUM.  (Gr.  *><?*»,  /  suftbeate.)  A  name 
given  by  some  medical  authors  to  the  Xtuhtmare,  from 
the  sense  of  suffocation  which  it  induces. 

POE'SAMU.  A  variety  of  jade  or  nephrite  used  in 
New  Zealand  for  the  manufacture  of  axes  and  other 
weapons. 

PO  LAR  CLOCK.  An  optical  apparatus  invented 
by  Professor  Wheatttone,  whereby  the  hour  of  the  day 
it  found  from  the  polarization  of  tolar  light. 

Light  reflected  from  the  atmosphere,  like  other  re- 
flected light,  is  polarised  in  a  certain  plane  ;  and  it  is 
found  that  the  light  reflected  from  any  particular  point 
of  the  iky  is  polarised  in  the  plane  passing  through  lhat 
point,  through  the  sun,  and  the  eye  of  the  observer. 
Suppose  the  point  of  the  sky  under  observation  to  be 
the  pole,  then  the  plane  in  question  is  one  which  passes 
(sensibly)  through  the  axis  of  the  earth's  rotation,  and 
consequently  the  angle  which  it  makes  with  the  meri- 
dian is  an  hour  angle ;  if,  then,  the  situation  of  this  plane 
be  determined,  the  hour  of  the  day,  or  time  from  true 
noon,  it  determined  also. 

Mr.  Wheatiloue's  method  of  determining  the  plane  of 
polarisation  consists  In  attaching  to  the  lop  of  an  upright 
pillar  a  glass  plate,  held  by  a  brass  ring,  and  directed 
perpendicularly  to  the  earth's  axis,  the  lower  half  of  the 
ring'being  divided  into  twelve  equal  parts  (which  may 
be  again  subdivided)  to  represent  the  hours.  A  conical 
tube  it  fitted  into  the  brast  ring,  to  that  itt  axis  it 
parallel  to  that  of  the  earth.  The  upper  and  wide  end 
of  the  tube  it  ctoted  by  a  plate  of  glass  having  a  star  of 
scleuite  on  it,  and  a  Nichol't  prism  it  attached  to  the 
lower  end.  The  principal  teciiont  of  the  thin  platet  of 
telenitc  which  form  the  »tar  are  all  parallel,  and  inclined 
at  an  angle  of  45J  to  the  plane  of  polarisation  of  the 
pritm.  and  so  placed  lhat  the  lamella*  simultaneously 
appear  colourless.  In  order  to  make  the  observation 
the  tube  it  turned  till  the  central  portion  of  the  ttar 
exhibitt  the  maximum  of  red  colour,  w  hen  a  black  line 
drawn  on  the  g  ass  plate  in  the  direction  of  a  principal 
section  of  the  lameliw  and  serving  at  an  index,  gives  the 
position  of  the  plane  of  polarisation  of  the  reflected  light, 
and  consequently  indicates  the  hour.  In  Head  of  this 
apparatus,  Soleil  proposed  to  use  a  polariscope  contain- 
ing two  platet  of  quartz  of  opposite  rotation,  in  which 
case  the  situation  of  the  plane  of  polarisation  becomes 
known  by  the  equality  of  colour. 

The  polariscope  has  >ome  advantages  over  the  sun 
dial,  inasmuch  at  it  may  be  u*cd  some  time  before  tunrlte 
and  after  sunset,  and  even  when  the  sky  it  in  some 
measure  clouded,  but  the  practical  use  of  the  instrument 
appears  to  be  subject  to  many  considerable  difficulties. 
(Annual  Report  on  the  Progress  qf  Chemistry,  $c. 
vol.  iii.  part  1.) 

POLA'RISCOPE.  Any  apparatus  or  instrument  by 
meant  of  which  it  can  be  as.eitained  whether  light  it  in 
itt  ordinary  tUte.  or  hat  been  polarised.  This  may  b« 
done  in  various  ways.  The  polarise- pe  proposed  by 
Arago  is  formed  of  a  tube  closed  at  one  extremity  by  a 
plate  of  rock  oystal  cut  perpendicular  ly  to  the  optical 
axis,  and  about  five  millimetres  tor  a  fifth  of  an  inch)  in 
thickt  ess,  and  having  at  the  other  end,  where  the  eye 
it  applied,  a  prism  possessing  the  property  of  double 
refraction  placed  frantic  scly  to  the  axis  of  the  tube.  A 
beam  of  polarised  light,  alter  passing  through  the  plate, 
is  decomposed  by  the  prism  into  two  others  which  are 
polarized  at  right  angles  to  each  other,  and  exhibit  the 
complementary  colours,  varying  with  the  position  of  the 
prism.   See  Poi  arization  or  Light,  in  Dict. 

POLA'RIZATlOS  OK  LIGH  P.  The  phenomena 
of  polarization  are  arranged  under  the  heads  plane 
polarization,  circular  polarization,  and  elliptic  polar- 
initio*.    For  the  first,  see  Polaiheation.  In  Dict. 

Circular  Polarization  it  produced  when  light  It  twice 
totally  reflected  from  the  second  turfacet  of  bodiet  at 
their  angle  of  maximum  polarisation.  It  may  al*o  be 
produced.  as  was  discovered  by  Arago,  by  the  passage  of 
light  through  rock  crystal;  or,  at  discovered  by  Blot  and 
Seebeck,  tbiough  certain  fluids,  as  oil  of  tui pontine,  oil 
of  laurel,  solution  of  sugar,  Ac. 

Elliptic  Polarization,  it  produced  by  reflexion  from 
the poluhed  turf , ret  of  roeUlt  at  angle*  in«  luded  between 
70°  45'  and  78°  30 gold  having  the  least  and  tin  tha 
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POLIAN1TE. 

WJSs^ssr ThUproperty 

I'O'I.I  A  S  ITE.  A  crystallised  peroxide  of 


PO  LISHING  SLATE.  PoUerschiefer  of  the  Ger- 
man mineralogists.  A  light  slaty  substance  occurring 
abundantly  at  Hilin  In  Bohemia:  it  consists  of  the  sili- 
ceous bucklers  of  microscopic  animals. 

POLLUX.  Among  the  abundant  absurdities  of 
mineralogies!  nomenclature,  is  the  application  of  the 
names  Castor  and  Pollux  to  two  varieties  of  felspar 
found  in  the  granite  of  Elba. 

POLY'BASITE.  (Gr.  rsAc*.  many,  and  &m*tt,  sup- 
port. )  A  native  sulphuret  of  silver,  copper,  arsenic,  and 
antimony,  found  In  the  mines  of  Saxony.  Hungary,  and 
Mexico. 

POLYCHROMA'TIC  ACID.  (Gr.  r.>i*.  »nd 
Xf*u*.  colour.)  A  compound  resulting  from  the  action 
of  nitric  acid  upon  aloe*.  When  used  as  a  dye-stuff  It 
yields  a  great  variety  of  colours. 

POLYDIPSIA.  (Gr.  wsA*f,  and  A^,  Mirsf.)  Ex- 
cessive thirst. 

POLYHY'DRITB.  (Gr.  xsJU*,and  ih*e.  water.)  A 
hydrated  silicate  «>f  Iron  from  Breltenbrun.  in  Saxony. 
It  seems  to  be  the  same  as  the  Huingcrite  of  Berzelius 
found  in  Sweden. 

PO'LYKRASE.  ( Gr. r»Xw , and n^mm, combination. ) 
A  rare  mineral  occurring  in  black  six-sided  tables:  it 
contains  titanic  and  tantalic  acids,  i irconia,  yttria,  alu- 
mina, magnesia,  lime,  and  the  oxides  of  Iron,  cerium, 
and  uranium.   It  is  found  at  Hittero,  in  Norway. 

POLYSPILE'RITE.  A  renlform  variety  of  chloro- 
phosphate  of  lead  from  Freiberg,  containing  also  phos- 
phate of  lime. 

POLY'XENR.  (Gr.  srsXvr,  and  stranger.)  A 
name  given  by  Hausmann  to  the  ore  of  platinum,  as  in- 
dicating the  many  new  metals  associated  with  it. 

POO'NAHLlTE.  A 
lu  Hindostan. 

PO  RTAL.  (Lat.  porto,  I  cany  )  In  Anatomy,  is 
applied  to  a  syste  m  of  veins  that  ramify  like  arteries, 
and  send  the  blood  from  trunks  to  branches  in  the  sub- 
of  the  liver.  The  portal  svstem  Is  derived  in 
rom  the  veins  of  the  abdominal  organs  of 
digestion,  which  form  a  common  trunk,  called  "  Vena 
porta?."  This  subordinate  kind  of  circulation  in  the 
liver  is  called  the  "  porUl  circulation,"  and  the  blood 
it  transmits  Is  called  the  "  portal  blood."  The  blood  or 
the  portal  vein  differs  from  other  venous  blood  in  being 
of  less  specific  gravity,  darker,  and  Incapable  of  being 
rendered  bright  by  the  contact  of  salt  or  oxygen  ;  in  con- 
taining only  about  hall  the  ordinary  quantity  ol  fibrine, 
and  In  containing  less  albumen,  but  more  red  globules, 
and  nearly  twice  the  usual  amount  of  fatty  matter. 

POSO'LOGY.  (Gr.  ir«*t»,  quantity,  and  Ae>«,  de- 
scription.) In  Medicine,  that  which  relates  to  the  doses 
or  quantities  in  which  medicines  should  l>e  administered. 

POSTMORTEM.  ( Lat.  after  death.)  In  Anatomy, 
the  technical  phrase  signifying  the  inspection  and  exa- 
mination of  the  dead  body,  in  order  to  determine  the 
cause  of  death  :  it  is  also  applied  to  the 
presented,  and  more  especially  to 
which  are  constantly  noticed  shortly  after  death.  Thus, 
the  muscles  retain  their  property  of  contracting  under 
the  influence  of  stimuli  applied  to  them,  or  to  their 
nerves,  for  some  time  after  death  ;  and  when  they  have 
lost  this  irritability,  they  spontaneously  pass  into  a 
state  of  contraction,  producing  a  general  stiffening  of 
the  body,  which  is  called  " post-mortem  rigidity,"  or 
"  rigor  mortis." 

POT-METAL.    An  alloy  of  copper  and  lead. 
POUDRE'TTE.  (Er.)  A  manure  composed  of  night- 
soil  mixed  up  with  clay,  and  formed  into  cakes. 
FRA'SEOLITE.   A  species  of  tourmalin  from  Nor- 


The  term  is  also  applied  to  the  grw* 

of  Ri pules,  e  whirl 


PULSE  GLASS. 

the  hack  pa 

of  animals  — a 

manifest  this  vertebral  character.    It  is  found  in 
existing  Saurian*,  but  not  in  any  extinct  speck 
•  arlirr  date  than  the  i  rel  iceous  r*  nod. 

PROLETAl'RE.  (Lat.  proles,  tffirpring.  >  A 
that  has  come  into  common  use  in  the  social  discusakau 
of  late  years,  signifying  that  class  of  the  community 
whose  labour  is  their  only  capital.  As  its  origin  indi- 
cates, it  was  applied  to  those  members  of  a  commu- 
nity whose  social  duties  were  limited  to  furnishing  chil- 
dren to  defend  the  state,  and  whose  social  rights  were 
necessarily  small.  The  word  plays  a  considerable  part 
in  all  the  writings  of  tin  communists  and  socialists  both 
of  France  and  Germany. 

PROSY' LLOGISM.  In  Logic,  a  word  sometimes 
used  to  signify  a  second  syllogum,  proving  a  former 
one;  at  other  times  in  the  same  sense  a*  Enthymeme, 
viz.  a  syllogism  of  which  one  premise  is  suppressed. 

PRO'TKINE.   (Gr.  ve*rum,  the  chief  place.)  The 
azotised  substance  which  forms  the  basis  or  albumen, 
fibrine.  and  caseine,  in  which  proximate  principle*  it 
ut  combined  with  small  proportions  of  sulphur  and  pbos- 
Different  formulae  have  been  assigned  to  pro- 
:  that  of  Mulder  Is  €«,  HM  0Xi  N,. 
PRO'TEOLITE.  {Gt.wfmt.first^ndiX^H.a  i 
The  slaty  rock  immediately  recumbent  upon 

PRO'TOZEKE.  (Gr.rewrK.and  fat,  a  stranger.) 
Talcose  granite.  A  mixture  of  felspar,  quarts,  and 
talc,  or  chlorite.  It  decomposes  into  china  clay  or  por- 
celain earth. 

PSELLI'SMUS.  (Gr.  ^iaAiCs..  /  stammer.)  An 
imperfect  articulation.  Stuttering. 

PSEU'D-ESTHE'SIA.  (Gr.  ±i»l*t,  faltc, and  «nr*« - 
t»u4u.  I  feel.)    Imaginary  or  false  feeling. 

PSEL'DOMA'LACHITE.  {Gr-4«^»f.and^«>.»«« 
sqft.)    Native  phosphate  of  copper. 

PSEUDOMO'RPHOUS  CRYSTALS.  (Gr.^wisr. 
and  iuj,>./,»mi.)  Substances  found  in  crystalline  form* 
not  belonging  to  them,  and  being,  as  it  were,  casts  of 
other  crystals. 

PSEUDOSCOPE.  (Gr.  tt4«.  and  rs.es*.,  /  s-srv  ) 
A  name  given  by  Professor  Wl 
stereoscope  when  employed  to  produce 
"conversions  of  relief."  These  conversions  may  be 
produced  in  three  different  ways:  —  1st,  by  transpos- 
ing the  pictures  from  one  to  the  other  ;  Sudly,  by 
reflecting  each  picture  separately,  without  transposi- 
tion ;  and,  3rdlr,  by  inverting  the  pictures  to  each  eye 
separately.  The  converse  figure  differs  from  the 
normal  figure  in  this  circumstance,  that  those  point* 
which  appear  most  distant  in  the  latter  are  the  nearest 
in  the  former,  and  vice  versa.  The  pseuatuevpe  con- 
sists of  two  reflecting  prisms  placed  in  a  frame,  with 
adjustments,  so  that  when  applied  to  the  eyes,  each 
eye  may  separately  see  the  reflected  image  of  the 
projection  which  usually  falls  on  that  eye.  The  in- 
strument being  directed  to  an  object,  and  adjusted  so 
that  the  object  shall  appear  of  its  proper  site,  and  at  its 
usual  distance,  the  distances  of  all  other 


PREDA'ZZITE.  A  magneslan  marble,  or  dolomite, 
which  forms  mountain  masses  at  Predazzo,  in  the 
Tyrol. 

PREMO'LAR.  (Lat.  pra?,  before,  molaris,  grinding 
tooth.)  In  Anatomy,  the  name  of  those  permanent 
teeth  In  the  Diphyodont  mammals  that  displace  and 
succeed  the  deciduous  teeth  vertically :  they  are  situ- 
ated before  the  molars ;  and,  being  in  many  cases  of 
more  simple  structure,  they  have  been  termed  "  false 
molars,"  and  In  Human  Anatomy  "  blcuspides."  The 
premolars  never  exceed  four  in  number  on  each  side  of 
both  jaws. 

PRIMING  AND  LAGGING.  The  alternate  acce- 
leration and  retardation  of  the  times  of  high  water, 
caused  by  the  combined  action  of  the  sun  and  moon. 
See  L'OfiiNU. 

PRINCE'S  METAL.  Prince  Rupert's  metal.  The  I 
same  as  pinchbeck.    An  alloy  of  copper  and  zinc. 

PHOCUS'LIAN.  (Gr.  w>*.  before:  hollow.) 
In  Anatomy,  those  vertebra;  are  so  called  which  have  a 
cavity  or  cup  at  the  (ore  part  of  the  body,  and  a  ball  at 


,  wiu  tins  Constitute* 

of  relief."  The  inside  of  a  teacup  apr 
a  solid  convex  body.  A  china  vase  ornamented  » iih 
coloured  flowers  in  relief,  appears  to  he  a  vertical  sec- 
tion of  the  interior  of  the  vase,  with  painted  hollow  Im- 
pressions or  the  flowers.  A  small  terrestrial  globe  ap- 
pears a  concave  hemisphere ;  when  the  globe  is  turned 
on  its  axis,  the  appearance  and  disappear  a ik-v  of  dif- 
ferent portions  of  the  map  on  its  concave  surface  has  a 
very  singular  effect.  A  bust  regarded  in  front  become* 
a  deep  hollow  mask  When  regarded  in  profile  the  ap- 
pearance is  equally  striking.  A  framed  picture  hung 
against  a  wall  appears  as  if  imbedded  in  a  cavity  made 
in  the  wall.  (See  Atkerurum  for  lt*A2,  Jan.  S4,  and 
Stkreoscopr  in  St; pp.) 

PSILA'NTHROPISTS.  (Gr.  4iA*r.  mere,  and  «*.- 
0;*t<k,  man. )  A  name  given  to  a  peculiar  sect  of  Uni- 
tarians who  believe  that  Jesus  was  the  son  of  Joseph, 
and  In  whose  creed  the  resurrection  holds  a  higher  place 
than  the  crucifixion. 

PSILOME'LAN.  (Gr.^tXsr,  mere,  am\  utXur.  bladt.) 
In  Mineralogy,  black  hiematittc  ore  of  iron. 

PSOROPHTHA'LMIA.   (Gr.  the  itch  t  «?- 

9m>.ft*t,  the  eye.)  An  inflammation  and  ula 
eyelids  attcnded  by  an  itching  sensation. 

PTYALl'NE.    (Gr.  <rrv«>*»,  saliva.)    A  supposed 

f>cculiar  animal  matter  obtained  from  saliva.     It  is 
nsoluble  In  alcohol,  and  is  said  to  be 
vegetable  substance  termed  diastase. 

PULSE  GLASS.  A  tube  of  about  a  quarter  of  an 
Inch  diameter  and  five  or  six  inches  long,  withabuib 
at  each  end,  and  about  half  filled  with  spirit  of  wine  or 
wider,  care  having  been  taken  to  expel  the  w  hole  of 
the  air  previously  to  sealing  the  tube, 
an  Inclined  position,  ouc  of  the  bulbs 
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punctum  c^cum. 

in  the  hand,  the  expansion  of  the  Included  vapour  causes 
the  liqui.l  to  rise  and  fall  tn  the  tube,  or  to  pulsate. 

PU'NCTUM  C/ECUM.  (Lat.)  That  part  of  the 
retina  of  the  eye  immediately  about  the  spot  at  which 
the  optic  nerve  unites  with  It  is  found  experimentally  to 
bi*  totally  lu«entible  to  the  stimulus  of  light,  and  hence 
it  has  been  called  by  writers  on  Optics  the  Punctum 
Ctrcum. 

PURREE,  or  INDIAN  YELLOW.  A  yellow  co- 
louring matter  imported  from  India  and  China.  Its 
origin  has  not  been  accurately  ascertained,  but  it  is 
supposed  to  be  a  vegetable  juice  mixed  with  magnesia. 

PUSCHKINITE.  A  variety  of  Kpidote from  Siberia. 

PUZZOLA'NO.  A  volcanic  rock,  which  yields  an 
excellent  water-cement.    It  occurs  at  Puzzuoll,  near 

'  P*  Y  H  A R O I ' L L I T E .  (Or. ne.fire,  and  m,y,Xkt,pure 
clay.)  A  hydrated  silicate  o?  alumina,  found  io  the 
granite  of  Filmland. 

PYHA'RGYRITE.  (Or.  mt,  and  u*yv(se,  sil»er.) 
The  red  or  ruby  silver  ore  ;  it  is  either  a  sulphuret  of 
silver  and  antimony,  or  a  sulphuret  of  silver  and  arsenic. 
The  finest  specimens  are  from  Andrcasberg,  in  the  Han, 
and  from  Joachimsthal  in  Bnhemia. 

PYRK'NEITE.  A  specie*  of  garnet  found  in  the 
limestone  of  the  Pic  d'Krselids  near  Barege,  in  the 
Pyrenees. 

PYKOPIII'LLITE.  A  hydrated  silicate  of  alumina 
and  magnesia  which  exfoliates  belore  the  blowpipe, 
found  in  the  Ural,  and  formerly  considered  as  tale. 

PYROPHY'SALITE.  (Or.  rue.fire,  and  QvenXt,  a 
toad.)  A  mineralogical  synonym  of  the  common  topaz, 
found  in  veins  and  blocks  near  Fahlun.  A  crystal  in 
the  College  of  Mine*  at  Stockholm  weighs  80  lbs. 

PYKO'.SKLBRITE.  (Gr.  wv(,  and  r«A«s*,  hard  ) 
A  green  hydrated  silicate  of  magnesia  and  alumina 
coloured  by  iron  and  chromium,  from  Elba. 

PYRRIiOSl'DERITE.     (Gr.  broirn,  and 

nine*,  iron. )    A  brown  hydrous  peroxide  of  Iron. 

PY'RRHOTINE.    (Gr.  brown.)  MagneUc 

iron  ore. 

PYRU  VIC   ACID.   (Gr.  srve.Jfrr.andLat.uva.ii 
ape.)    An  acid  discovered  bv  Berxeiius  amongst  the 
oducts  f>f  the  destructive  distillation  of  racemic  and 
acid.    It  had  been  before  observed  by  Pe- 
rn is  took  it  for  acetic  acid. 


Q. 


QUAS.  A  fermented  liquor  used  In  Russia,  and 
prepared  from  a  mixture  of  meal  and  malt. 

QUI'NCEITE.  A  hydrated  silicate  of  magnesia 
tinged  red  by  oxide  of  iroo,  found  near  Qulncey,  in 
France. 

id 
ties 


QUI'NOIDINE.  fFrom  Qulnin.)  An  alkaloid  sai 
accompany  clnchonla  and  quinia  in  certain  varieti* 


RAPHA'NIA.  (Lat.  Raphanns.  the  radish.)  A 
se  said  to  be  produced  by  eating  the  seeds  of  a  sp< 
raphanns  ;  it  is  attended  by  convulsive  motions  o 


dls. 


limbs,  vomiting,  and  diarrhoea. 

R  A' PH F.LITE.  A  species  of  hornblende  from  Perth, 
In  Upper  Canada.' 

RAtAFPA.  A  term  applied  to  certain  liqueur*  or 
drams,  derived  like  the  word  ratify  from  return  and fio, 
to  make  firm,  or  confirm.  Ry  ratafia,  therefore,  was 
originally  meant  a  liquid  drank  at  the  ratification  of  an 
agreement.    (Pbrsjra.  on  Food  and  Dirt  ) 

RE'AGKNT.  In  Chemistry,  bodies  which  serve  to 
detect  the  presence  of  others  ;  tests. 

RECB'IVER.  In  Chemistry,  generally  means  a 
globular  vessel  applied  to  a  retort  in  which  the  distillate 
or  product  of  distillation  is  collected  or  received.  The 
)  '<  l!  -  glass  placed  upon  the  plate  of  an  air-pump  is  also 
called  a  receiver.   Sec  Rxtort.  In  Dict. 

RED  FIRE.  A  pyrotechnical  compound  which  bums 
with  a  beautiful  red  or  pink  flame.  It  consists  of  nitrate 
of  strontia.  mixed  with  charcoal  and  a  little  sulphur  and 
chlorate  of  potassa. 

RE'DRU  1IIITE.  The  vitreous  sulphuret  of  copper, 
magnificent  crystallised  specimens  of  which  have  been 
obtained  from  the  mines  near  Redruth  in  Cornwall. 

REFLEX  FUNCTION,  in  Physiology.  See  Auto- 
matic. Motorv,  Sbnso*y. 

REFLEX  ZENITH  TUBE.  An 


ceotly  invented  by  the  Astronomer  Koyal,  and  erected 
at  the  Greenwich  Observatory,  for  measuring  the  senith 


distances  of  stars  very  near  the  zenith.    "It  consists 
mainly  of  an  object-glass  of  5  Inches  diameter  and  10  ft.  1 
focal  length  ;  of  a  micrometer  firmly  attached  to  the  cell 
of  the  object-glass ;  and  of  a  trough  of  mercury  placed  I 


RHODIZON1C. 

beneath  the  object-glass  at  a  distance  of  nearly  half  Its 
focal  length.  The  cell  of  the  object-glass  is  fixed  in  a 
tube  sliding  in  another  tube  fastened  to  the  flooring  of 
the  small  chamber  in  which  the  instrument  is  erected, 
the  mercury  being  a  short  distance  beneath  the  flooring. 
By  this  apparatus  the  parallel  rays  proceeding  from  a 
star  very  near  the  sendh  are,  while  in  a  converging  state, 
reflected  from  the  mercury,  so  as  actually  to  converge 
to  a  focus  and  form  an  image  at  a  short  distance  above 
the  object-glass;  and  it  is  ingeniously  contrived  that 
the  point  of  convergence  shall  be  in  the  same  line  (mea- 
sured parallel  to  the  diameter  of  the  object-glass)  as  Its 
focal  centre.  By  this  means  any  inaccuracy  which  would 
arise  from  a  small  error  of  level  of  the  plane  of  the  mi- 
crometer is  avoided.  A  micrometer  is  mounted  upon 
the  cell  which  carries  the  object-glass,  which  has  a  series 
of  wires  stretched  across  Its  side  bars,  and  whose  screw 
acts  against  the  standards  carrying  tin*  bars,  the  wires 
being  placed  at  Intervals  nearly  equivalent  to  double  the 
distance  of  y  Dracouis  from  the  zenith  of  Greenwich. 
For  viewing  the  images  of  the  star 


,  a  compound  4 -glass  eye-piece  it  used,  consisting  < 
distinct  parts,  the  first  part  consisting  of  a  first  lens 
for  receiving  the  rays  from  the  object-glass,  and  a  glass 
reflecting  prism  for  turning  them  into  a  horizontal  di- 
rection, the  prism  having  one  side  ground  to  a  spherical 
surface,  so  as  to  produce  the  effect  of  the  second  glass  of 
the  eye  piece,  and  to  avoid  unnecessary  loss  of  light. 
This  part  is  fixed  In  a  tube  carried  between  the  bars  of 
the  micrometer.  The  second  part  consists  of  the  third 
and  fourth  glasses  of  the  eye-piece  mounted  in  a  tube 
carried  horizontally  by  a  fixed  support,  so  as  to  allow  the 
head  of  the  observer  to  avoid  interference  with  the  rays 
after  passing  through  the  object-glass.  The  cell  of  the 
object-glass  is  made  to  revolve,  carrying  with  it  the  mi- 
crometer, for  the  purpose  of  making  observations  in  re- 
versed positions.  The  micrometer  is  also  double,  carry- 
ing screws  and  divided  heads  on  each  side  of  the  object- 
glass,  and  it  is  so  arranged  that  by  the  action  of  one  of 
the  screws  the  micrometer  wires  are  carried  without  dis- 

to  the  other 


to 


he  pores 
irritated 


REMI'SSION.  In  Medicine,  the  abatement  ol  a 
mitigation  of  symptoms,  as  opposed 
.  in  which  the  symptoms  of  disease  for  a 
entirely  disappear.  See  KpmitTInt  Fkvbk.  in  Dict. 
RE'SINITE,  or  RETINITE.  A  substance  Inter- 
mediate between  resin  and  asphalt.  See  Rbtimasphal- 
ttjm.  In  Dict. 

RE'STIFORM.  (Lat.  restls.  a  rope,  and  forma.)  In 
Anatomy  the  term  is  applied  to  certain  rope-like  columns 
or  tracts,  behind  the  "  lateral  tracts  "  of  the  medulla  ob- 
longata. The  "  rest i form  tract  "  is  continuous  below 
with  the  posterior  columns  of  the  myelon,  while  above, 
its  fibres  may  be  traced  transversely  through  the 
Into  the  cerebellum.  If  the  restiform  I 
the  most  acute  suffering  is  produced. 

REVE'RBEH ATORY  FURNACE.  A  furnace  in 
which  the  flame  is  made  to  pass  over  a  bridge,  and  then 
beat  down  again  upon  a  hearth  or  surface,  on  which  the 
materials  to  be  heated  are  placed. 

RHABA  RBARLNE.  The  colouring  principle  of 
rhubarb. 

RII.E'TIZITE.    A  mineralogical  synonym  of  the 

cyanite  of  the  Tyrol. 

RHEO'METER.  (Gr.^a,,  I  flow;  measure.) 
A  term  proposed  by  Peclet  as  a  synomm  for  ealran. 
ometer,  and  generally  adopted  by  the  French  writers  on 
physics.  Professor  VVheatstone.  in  an  Ingenious  paper 
entitled  "  An  Account  of  several  new  Instruments  and 
Processes  for  determining  the  Constants  of  a  Voltaic 
Circuit,"  published  in  the  Philosophical  Transactions 
for  IH43,  uses  the  term,  in  a  general  sense,  to  designate 
any  instrument  for  measuring  the  force  of  an  electric 
current,  without  reference  to  its  particular  construction. 
Mr.  Wheatstone  also  uses  the  following  similar  term*  in 
describing  apparatus  employed  in 
same  subject :  — 

Hkeomotor  ( Lat.  moveo,  / 1 
originates  an  electric  current. 

lihrotcnpe  (Gr.  rum*.  I  view),  an  instrument  for  as- 
certaining merely  the  existence  of  a  current 

Rheostat  (Gr.  imtu*.  I  place),  an  Instrument  for  ad- 
justing or  regulating  the  circuit,  so  that  any  constant 
degree  of  force  may  be  obtained. 

Rhcotoine  <Gr.  wm»«,  I  cut),  an  Instrument  which  pe- 
riodically  interrupts  an  electric  current. 

Meat  rope  (Gr.  rt,\wu.  I  turn),  an  Instrument  which 
alternately  Inverts  the  current 

HHEOPHORE.  (Ur.ftm,  Ifiow,  and  / carry  ) 

A  term  employed  by  Ampere  to  designate  the  connecting 
wire  of  a  voltaic  apparatus,  as  being  the  carrier  or  trans- 
mitter of  the  current. 

RHODA'N  IC  ACID.  (Gr.^ist,  arose)  A  chemi- 
cal synonym  of  sulphocyantc  acid.  It  produces  a  red 
colour  with  persalt*  of  ir  n. 

RHODIZO'NIC  ACID.     A  substance  formed  by 
4  U  2 
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RHODIZITE. 

patting  dry  carbonic  oxide  orer  highly  heated  potas- 
sium, and  acting  on  the  product  by  water.  A  red  powder 
separate*  which  is  rhodiionateof  pata«aa,fromwhich  rho- 
dixonicarid  may  be  separated  by  a  mixture  of  sulphuric 
acid  and  alcohol    Its  fo  roula  is  said  to  be  C7  07,  3  HO. 

RHO'DIZITE.    (Gr.  «•*«*.  a  rose.)    A  specie*  of 
boracite.  which,  when  heated  before  the  blowpipe,  co- 
lour i  the  (lame  first  green,  hut  afterwards  red. 
RHO'DOCHROME.  (C.r.^.a  rose,  i 
,r.)  A  hydrated  silicate  of  magnesia  ar 
itatning  a  little  chromic  oxide,  and  of  a 
when  in  fine  splinters.  It  lias  been  found  in 
near  Baltimore,  and  in  Tlnn  in  Greece. 

RIIO'DONI  I  E.  (Gr.  f.W  a  rose.)  A  silicate  of 
manganese. 

RHYTHM.  (Gr.  '*v9u*  rhyme.)  In  Physiology,  the 
more  or  less  regular  succession  of  the  contractions  of 
certain  automatic  muscle*.  In  the  he»rt  the  motion 
commences  in  the  rente  cavat,  and  proceed*  through  the 
aurlclrs  nml  ventricles,  and  then,  after  an  interval,  is 
returned  in  the  veiur  raw.  In  the  intestine  the  move- 
ment travel*  in  a  vermicular  manner  from  above  down- 
ward* ;  and  a  terond  movement,  beginning  at  the  upper 
part  of  the  intestine  before  the  Arst  has  completed  it* 
course,  affects  the  parts  in  the  same  order.  These 
movement*  are  called  •*  rhythmic;  "  tho*e  of  the 
tlnal  tube  are  aUo  called  "peristaltic." 

HI'CINOSTE'ARIC  ACID.    One  of  the 
suiting  fr  m  the  taponi  Heat  ton  of  castor  oil. 

RIFACIMENTO.  ( Ital.  rebanishment.)  A  term 
use  applied  to  any  work  or  treatise, 
of  whlt-h  have  neither  been  derived  from 
original  research,  nor  have  been  collected  for  the  first 
time. 

RIGOR  MORTIS  (Lat.)  in  Physiology,  the  general 
stiffening  of  the  body  produced  by  the  simultaneous 
contraction  of  all  the  muscles  of  the  trunk  after  death. 
The  muscular  coat  of  th»-  arteries  also  coot- acts  after 
death  on  division  and  mechanical  irritation,  on  the  ap- 
plication of  old,  and  under  the  stimulus  of  elertricity. 

RIPIDOLITK.    A  mineral  resembling  Chlorite. 

R1SUS  SARDONICl'S.  {1*1.  sardonic  laugh.)  So 
called  a*  having  been  produced  i  y  eating  a  specie*  of  ra- 
nunculus growing  about  certain  springs  in  Sardinia.  A 
convulsive  grin,  giving  a  peculiarly  horrible  expression 
to  the  countenance,  chiefly  observed  in  cases  of  tetanus 
and  inflammation  of  the  diaphragm. 

ROCHE  ALUM.  Alum  deprived  of  part  of  it*  water 
of  crystallisation  by  heat.  The  term  i«  also  sometimes 
applied  to  the  so-called  Roman  Alum,  made  Irom  the 
alum  ore  of  the  Solfaterrn,  near  Naples. 

ROCKSOAP.  An  eaithy  silicate  of  alumina.  It  i* 
used  for  crayons,  and  alto  for  wa*hing  cloth. 

ROCKWOOD.  Tne  common  name  for  llgniforro 
asbestu*. 

ROM B'lTR.    A  native  antlmoniate  of  lime  found  In 
the  manganese  mini"*  of  St.  Marcel,  in 
named  In  honour  of  the 
Rome  de  Title. 

RO'SENITR.  A  »ulphuret  or  lead  and  antimony  from 
Woll*berg  in  the  Hart  Named  In  honour  of  H.  Rote, 
the  analytical  mineralogist. 

RO'SITE.  (Eng.  rose.)  A  mineral  of  a  red  colour 
In  small  grain*  embedded  in  limestone,  from  Sweden  \ 
It  appear*  to  be  silicate  of  alumina  tinged  red  by  nianga- 
nese.    It  has  also  !>•■#• u  called  Rosellanite. 

RUBI'NIC  ACID  An  acid  formed  by  exposing 
a  aolution  of  catechu ic  acid  in  carbonate  of  potassa  to 
the  action  of  air. 

RU'FINE.  ( Lat.  rufus,  red  )  A  red  subsUnce  formed 
by  the  action  of  sulphuric  ac  d  on  salicine. 

RUT  HE'S  III  M.  A  metal  closely  resembling  iri- 
dium, with  which  it  is  associated  in  the  residue  from 
crude  platinum  insoluble  in  aqua  regia.  It*  properties 
require  further  Investigation.  (Cbsta.  Annalcn  dcr 
Chem  unti  I'Aarm.,  hx.  /34  ) 

HUTI'NIC  ACID.   An  acid  contained  lu  the  leaves 


SATURATION. 

The  saccharine  juice  it  poured  in  and  the  quality  ti 
colour  is  disturbed  ;  the  *•  minrcle*,  which  no  longer 
match,  are  readjusted,  by  sliding  upon  each  other  two 
achromaiised  prism*  of  Icelind  spar,  so  a*  to  leave  a 
variable  difference  of  thUknec*  estimated  In  parts  or  a 
finely  divided  acale,  which  give*  numerical  evidence  of 
Use  quantity  of  saccharine  matter  i 
SAL  ALEMBROTH.  The 


sire  sublii 
SA'LAJ 
aapphire. 

SAL  DE  DUOBUS.  (Lat.)  An  ancient  chemical 
name  applied  to  sulphate  of  potatsa. 

SALICY'LIC  ACID.  An  acid  obtained  by  the  action 
of  fused  potassa  on  saliclne :  it  may  also  lie  obtained 
from  various  other  sources.  The  formula  of  the  salicylic 
acid  Is  Cs«  H,  C4-HO. 

SAL  MIKaBILK.  (Lat.)  Glauber's  salt.  Sulphate  or 
soda. 

SALPERLATUM.   <Lat)    A  term  applied  by  old 
chemical  writers  to  the  rhombic  phosphate  o>  soda. 
SAL  PRITSK'LLA.^    Nitrate  of  potass*  fused  irrto 

blue. 

SA'MABSKITE.  A  granular  mineral  found  in  the 
Ilmeu  mountains  near  Miask.  It  contains  uranium  and 
tungstic  arid. 

SA  NDERS  WOOD.  The  wood  of  the  Pierocarjmt 
Sontaimus.  a  large  tree  growing  upon  the  Coromandrl 
coast  and  in  other  parts  of  India,  especiallv  Ceylon.  It 
furnishes  a  deep  red  restnona  colouring 
SANDYX.   (Gr.  2*, $•,{.)   An  old 

o  red  lead  prepared  by  calcining 

SA'NTONINE.  A  crystalline  principle  contained  in 
the  Artemisia  Suntonica,  the  buds  or  broken  peduncles 
of  wliich  plant  are  used  in  pharmacy  undrr  the  name  of 
worm  seed  :  Semen  Cintt,  or  Contra.  The  « 
assigned  to  santonine  is  (."•*>  H]H  ()4. 

SA'RCOSINE.  (Gr.  #w<«.  JUsh.)  A  baaic  substance 
obtained  by  boiling  kreattue  with  hydrate  of  baryta, 
lta  formula  is  C6  i  I   0  N. 

SARGA'SSO.  Fucum  nalans  or  Gulf  Weed,  tpread 
over  a  large  part  of  the  Atlantic,  lta  abundance  hat  ted 
to  the  Portuguese  expression  Mar  <U  Sargasso,  or  Wredy 
Sea. 

SA'TELLITE.  The  recent  discovery  of  an  eighth 
■at  el  lite  in  the  system  of  Saturn  may  be  regarded  as  Use 
natural  consequence  or  the  increased  optical  power  of 
the  instrument*  now  applied  to  astronomical  observa- 
tions, but  It  »  as  by  a  singular  chance  that  the  discovery 
was  made  both  in  England  and  America  oi 
•ante  day.  —  the  ISth  of  September.  1*4*. 

In  order  to  avoid  the  confusion  which  has  a 
the  practice  of  designating  the  satellite,  oi 
numbers,  applied  . 


John  Herschrl  proposed  to  dial 
of  this  system  by  names,  and 


s. 


SA'CCHARITR.  (Lat.  *accharum.)  A  mineral  of 
the  felspar  family,  found  In  veins  In  serpentine,  in  the 
chrysoprastn  mine*  near  Frankenstein,  in  Silesia. 

SACCHARO' METER.  (Lat.  saccrnrum,  Gr.  tu- 
rfsv.)  An  improved  construction  of  the  saccbaromeier 
was  exhibited  at  the  London  Fxpositloo  of  ludnttry 
by  M.  Duboseq-Soleil.  A  double  gauge  is  formed  by 
a  rotating  polar  itmg  plate  of  quarts  and  Iceland  spar, 
of  whicii  two  semicircle*,  placed  in  juxtaposition,  and 
viewed  through  a  telescope  of  low  magnifying  power, 
are  brought  Into  exact  coincidence  or  colour,  by  turn- 
ing the  apar.  In  thla  aituatlon  the  images  are  viewed 
through  an  empty  tube,  closed  at  both  cud*  with  glass. 
1396 


the  ind:» 

«tv  with  the 

nomenclature  adopted  by  him  (the  names  of  the  Titanian 
di \  unties),  both  discoverer*  of  the  new  satellite  gave  it 
the  name  of  Hyperion.  Commencing  with  the  ooc 
nearest  the  planet,  and  taking  them  in  the  order  of  dis- 
tance, the  n»mc*  of  the  eight  satellites  at  present  known 
area*  follows.— . 

Mimas.  F.ncelitdu*.  Tethrs.  Dione, 
It  he*.  Titan,  Hyperion,  lapetus. 
Of  these  bodies  Titan  is  by  far  the  largest,  and  sut  rxscl 
to  be  nearly  equal  In  site,  to  the  planet  Mara.  Mima* 
and  Euceladua  are  the  two  discovered  by  Sir  W. 
Herschel,  interior  to  the  ring,  and  ao  amall  thai  they 
can  be  seen  with  great  difficulty  even  in  the  best  tele- 
scopes. Hyperion  is  p<obably  not  greater  than  Mimas, 
but  more  easily  seen  on  account  of  lis  greater  distance 
from  in**  planet.  Prior  to  iu  discovery  the  interval  be- 
tween Than  and  lapctus  was  so  great  as  to  destroy  the 
analogy  which  teemed  to  prevail  in  the  other  caae*.  and 
to  leave,  at  it  were,  a  large  gap  in  the  ay  stem,  similar  to 
that  in  the  solar  system  betwern  Mars  and  Jupiter  be- 
fore the  discovery  of  the  small  planet*.  Fi 
cumstance,  and  also  from  the  »mallne»sof 
J.  Herschel  hat  surmised  the  probability  of  < 
revolving  s 
six  satelUt 
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ile*  of  Uranus  seen  or 


I  by 

Sir  William  Herschrl.  the  existence  of  two  only  has 
been  confirmed  by  the  observations  of  other  astnoo* 
mers.  Some  others  hate  been  seen  by  Las  sell  and  by 
Otto  Struve  ;  but  none  of  them  appear  to  be  identical 
with  those  observed  by  Sir  W.  Herschel.  The  remain- 
ing two  are  atlll  doubtful. 

One  satellite  of  Neptune  has  been  repeatedly  observed, 
both  by  Lassell  and  O.  Struve.  The  existence  ■•f  a 
second,  suspected  by  Lassell,  has  not  ret  been  verified. 

SA  I  URA'TION.  In  Chemistry,  a'  fluid  is  aaid  to  be 
saturated  with  a  substance  when  it  holda  as  much  of  it 
a*  it  cau  take  up  and  retain  5  w 
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SATURATION. 

of  saturated  solutions  of  saline,  and  other  bodies.  Th« 
trrm  saturation  is  also  specially  applied  to  the  cony- 
binatlon  of  acids  and  alkaline  or  other  basic  bodies,  in 


of  lead 


A  compound  of  ar- 
,  touch  resembling 


we  say  that  sulphuric  acid  is  saturated  by  potatsa 
neither  add  nor  alkaline  properties  are  predominant : 
hence,  also,  the  resulting  sulphate  of  potat-a  Is  called  a 
neutral  salt.  An  excess  of  acid  would  be  termed  super  - 
saturation. 

SATURATION,  FRACTION  OF.  The  term  Frac- 
tion of  Saturation  U  used  to  denote  the  ratio  of  the 
elastic  force  of  the  vapour  actually  existing  In  the  atmo- 
sphere, to  the  elastic  force  of  as  much  vapour  as  atmo- 
spheric air  is  capable  of  containing  In  an  equal  volume 
and  at  the  same  temperature,  or  as  would  saturate  the 
air. 

SC  VLPRIFORM.  (Lat.  scalprum,  a  knife  )  Certain 
teeth  are  to  called,  which  have  a  cutting  edge,  preserved 
by  a  partial  deposition  of  the  enamel  on  one  side  :  such 
sralprlform  teeth  are  large,  h>ng,  and  curved,  and  arc 
well  exemplified  In  the  incisors  of  the  Rodent  order. 

SCA'RBROITK.  Hydrated  silicate  or  alumina  from 
the  vlcinitv  of  Scarborough. 
SCK'LOTYRBR.  (Or.  rxiXsr,  the  teg,  and  r»(fa, 
r.)  A  disease  described  by  Galen.  In  whlrh  a 
is  incapable  of  walking  straight  forward,  and  drags 
the  foot :  it  is  generally  regarded  as  a  species  of  Chorea, 
or  St.  Vttus's  dance. 

SCHR'RRRITK.  A  mineral 
beds  of  brown  coal  In  Swltxerlan 

SCHRO'TTFRITR.  A  h 
from  Freienstein  in  Styria 

SCHU'LZITE.  An 
from  Gallu-ia  in  Spain. 

SCHVYE1NFURTH  GRRRN. 
senium  arid  and  oxide  of  copper 
Sclieele'«  (ireen. 

SCLR'ROGEN.  The  ligneous  matter  deposited  in 
the  cells  of  plants. 
SCO'LEZITE.  A  species  of  teolite. 
SCOU  RING  DROPS.  The  essential  oils  of  lemon 
and  of  bergamotte  are  sold  under  this  name,  for  the 
purpose  of  removing  grease  stains  from  silk  dresses. 
They  are  generally  adulterated  with  oil  of  turpentine. 

SCREW  PROPELLER.  An  Instrument  for  the 
propulsion  of  vessels,  consisting  of  two  or  more  twisted 
blades,  like  the  vanes  of  a  windmill,  set  on  an  axis  run- 
ning parallel  with  the  keel,  and  revolving  beneath  the 
water  at  the  stern.  The  screw  propeller  is  driven  by 
a  steam  engine  situated  within  the  vessel,  and  by  its 
revolution  in  the  water  it  carries  the  vessel  forward  In 
the  manner  a  cork-screw  i»  drawn  forward  when  pene- 
trating a  cork,  or  a  holt  when  turned  round  In  a  sta- 
tionary nut.  The  water  in  which  the  vessel  floats  forms 
the  nut  of  the  screw  propeller;  and  when  the  propeller 
it  turned  round,  then-fore,  the  vessel  is  screwed  on. 
To  enable  the  water  to  act  as  the  nut  of  the  screw,  the 
thre.nl  traced  in  the  water  requires  to  be  very  much 
deeper  than  if  it  were  trared  in  metal  or  wood,  and  the 
pressing  surface  of  the  screw  requires  to  be  large,  to 
prevent  the  thread  from  being  stripped  or  broken  by  the 
reacting  force.  Accordingly,  tcrcw  propellers  are  made 
with  a  small  central  body  arid  deep  thread  ;  they  are  al«o 
made  as  large  in  diameter  as  possible,  reaching,  usually, 
from  the  keel  to  near  the  surface  of  the  w  ater. 

History  of  the  Screw  Propeller  —  It  appears  probable 
lhat  the  screw  propeller  is  as  old  as  the  windmill ;  and 
a  windmill  of  the  construction  now  usually  employed  it 
represented  in  the  77th  proposition  of  Hero's  Spirita- 
lia,  a  work  written  130  years  before  the  ChrLtlan  era. 
In  China  tcrew  propellers  are  said  to  have  been  em- 
ployed from  a  very  early  date  as  an  arrangement  for 
•culling  vessels ;  and  a  screw  it  a  continuous  sculling 
machine,  in  which  the  necessity  of  a  reciprocating  mo- 
tion is  superseded  by  giving  a  complete  revolution  to 
the  propelling  Mad".  Captain  Basil  Hall,  in  his  ac. 
rount  of  his  voyage  to  Loo  Choo.  states  that  the 
Coreans  scull  their  ships  instead  of  rowing  them  ;  and, 
from  what  he  saw  of  the  operation,  he  Is  inclined  to 
give  the  preference  to  that  mode  of  propulsion.  The 
galleys  of  the  Greeks  and  Romans  were  also  propelled 
by  an  action  of  the  oar«  more  nearly  resembling  sculling 
than  rowing,  as  was  first  pointed  out  by  Robert  Hooke 
In  I6S4;  and  Hooke  alto  showed  that  this  mode  of 
action  would  lie  exceedingly  efficient.  In  a  work  en- 
titled Ph  tisophical  Collections,  printed  for  Richard 
Cbiswell,  printer  to  the  Royal  Socb  ty.  there  it  a 
paper  by  Hooke  on  Horiiontal  Windmillt,  containing 
various  suggestions  of  great  originality  an  l  importance. 
Hooke  says  that  he  does  not  consider  horiiontal  wind- 
millt to  be  as  efficient  as  vertical  windmills ;  but  if  they 
are  In  any  ca»e  employed.  It  will  be  advisable,  he  says, 
t«  make  them  on  a  certain  construction,  of  which  he 

and  which  it  almost  identical 
the  mott  improved  species  of 
feathering  paddle  wheel  now  employed  In  tteam  thipt 
Hooke  adds,  that  wheels  of  tint  kind 
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wheels  in  a  river 
y  also  the  common  vertical 
t.    In  thit  curtory  suggestion 
we  bave  the  germ  both  of  the  tcrew  propeller  and 
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having  Uken  the  Ide 
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Buchanan  admits 
Idea  of  his  feathering  wheel  from  the 


give*  a  representation,  i 
in  itt  main  features  with 


may  te  set  to  work 


having  I 

mechanism  of  orreries  which  was  invented  by  Hooke; 
and  the  same  considerations  which  make  the  tcrew  and 
}  feathering  wheel  eligible  instruments  when  driven  by 
the  water  equally  bold  when  the  water  is  driven  by 
them. 

On  the  14th  of  October,  16"3,  Hooke  showed  to  the 
Royal  Society  an  mstrument  he  had  invented  tor  mea- 
suring the  velocity  of  the  wind.  It  consisted  of  four 
vanes,  like  the  vanes  of  a  windmill,  tet  upon  an  axis, 
,  and  the  vanet  were  to  constructed  that  they  could  lw 
tet  at  any  angle  that  was  desired.  On  the  28th  of 
Noveml>er,  in  the  tame  year,  Hooke  showed  to  the 
Royal  Society  an  Instrument  he  had  contrived,  and  had 
shown  to  some  ot  the  members  twenty  years  before,  for 
measuring  the  way  of  a  thlp  through  the  water.  The 
prime  mover  of  this  Instrument  w«t  a  tcrew  turned  by 
the  water,  and  the  instrument  not  merelr  took  cog- 
ni ranee  of  the  progress  of  the  vessel  through  the  water, 
but  also  of  the  lee  way.  The  plan  or  making  gearing  in 
tteps,  as  is  now  usually  done  In  such  screw  ve.sels  as 
make  use  of  gearing,  ts  also  an  invention  of  Hooke's. 
Wheels  made  upon  thit  principle  are  divided  in  the 
direction  of  their  breadth  into  a  number  of  parallel 
wheels,  which  are  set  a  little  in  advance  of  one  another, 
so  that  the  teeth  of  each  do  not  come  in  the  same  line. 
The  benefit  of  this  practice  is  that  the  teeth,  though 
necessarily  very  thick  to  give  adequate  strength,  work 
as  smoothly  as  if  they  were  thin  and  small,  or  as  if  the 
space  between  the  teeth  were  only  a  fractional  part  of 
its  actual  amount. 

In  the  Recuct  de  Machines  approurdes  par  f  Academic, 
depuis  17-7  Jusqtt'au  1731.  there  is  a  machine  described, 
which  was  invented  by  M.  Du  Quet,  for  dragging  up 
barges  against  a  current  in  a  river  by  the  aid  of  a  screw 
driven  by  the  water,  and  by  the  screw  thus  driven  a 
rope,  dragging  the  barges,  is  to  be  wound  up.  This 
screw,  which  is  a  helical  blade  wound  upon  an  axis,  is 
only  partial! v  immerged  in  the  water,  and  it  would  be  a 
much  less  effectual  instrument  than  the  screw  ofawiud- 
mill  form  previously  recommended  by  Hooke.  In 
itt  du  Sartre,  published  In  Paris  in  1746. 
ent  of  revolving  oars,  resembling  the  vanea 
of  a  windmill,  is  mentioned  as  having  been  proposed  for 
the  propulsion  of  vessels:  but  this  expedient,  it  is 

stated,  h  id  not  )  n  found  to  possess  Mirth  i.-nt  force. 

In  I7M  Daniel  Bernoulli!  obtained  the  prise  offered  by 
the  French  Academy  of  Sciences  foe  the  communica- 
tion of  the  best  project  for  impelling  vesse's  without  the 
aid  of  the  wind.  Bemouilli's  apparatus  comisted  of  an 
iron  axle,  14  feet  long  and  '2  inches  thick,  set  ui>on  each 
side  of  the  vessel  beneath  the  water.  Each  axle  was  to 
carry  eiieht  wheels,  six  feet  diameter,  set  at  equal  dis- 
tances from  one  another,  and  each  wheel  was  to  hare 
eight  arms  or  spokes,  to  the  extremity  of  each  of  which 
a  sheet-iron  plane  16  inches  square,  and  inclined  so  at 
to  form  an  angle  of  60°  with  the  axle  or  keel  of  the 
vessel,  was  to  be  affixed.  Bernoulli's  plan  appears  to 
have  been  contrived  to  meet  Booguer's  objection,  and 
it  would  probably  answer  for  towing,  but  the  revolution 
of  such  a  large  number  of  wheels  in  the  water  would  In 
all  cases  of  considerable  speed  occasion  a  serious  loss  of 
I  power  from  friction  and  other  analogous  causes. 

In  Emerson's  Principles  qf  Mechanics,  published  In 
|  17%4,  we  have  an  explanation  of  the  mode  of  construct- 
I  Ing  screws  with  an  expaudlng  or  increasing  pitch. 
Emerson  describes  an  arrangement  of  screw  set  ver- 
tically In  a  well  or  stationary  cylinder,  as  an  instrument 
for  rendering  available  a  fall  ot  water  in  giving  motion 
to  mills.  The  water  is  admitted  at  the  lop  of  the 
cylinder  and  escapes  at  its  base,  and  In  its  descent  it 
turns  round  the  screw  by  which  the  cylinder  is  tilled  up. 
Emerson  explains,  that  at  the  top  of  the  cylinder  the 
blade  of  the  screw  must  have  very  little  Inclination  with 
the  axis,  but  at  the  bottom  of  the  cy  linder  the  blade  of 
the  screw  must  have  a  considerable  inclination  with  the 
axis.  Blades  set  in  a  conical  nit  or  vessel,  and  driven 
round  by  the  gravity  of  water,  have  long  been  In  use  In 
France, "under  the  name  of  Danaides,  or  rones  d  poires  ; 
and  in  some  cases  the  blades  were  merely  plane  sur- 
faces suitably  inclined,  while  in  other  cases  thev  were 
spiral  or  screw  .formed.  Instruments  of  this  kind  are 
described  br  Belidor  hi  his  Architecture  Hudraubque. 

In  l7G*a  work  on  the  Archimedean  screw  was  pub- 
lished at  Paris  by  M.  Paurton ;  and  it  is  suggested  that  a 
pterophore,  composed  of  the  circumvolution  of  the 
thread  of  a  screw  round  a  cylinder,  should  be  placed  on 
cj«ch  side  of  a  vessel  to  propel  her  through  the  water,  or 
one  only  may  be  used  at  the  fore  part.  These  screws, 
it  is  stated,  may  be  either  wholly  or  partially  immersed 
In  1776  a  submarine  vessel  was  invented  by  D.  Btuh- 
nell,  an  American,  which  was  to  be  raited  upward  or 
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i»  of  an  inclined 
operating  in  the 
of  a  »crew,  and  forced  forward  or  backward  in 
by  another  similar  blade  affixed  to  the  bow. 
I'hil  vessel  was  to  carry  a  powder  magazine,  which  wm 
to  be  screwed  to  the  bottom  of  an  enemy's  ihip  to  blow 
her  up.    It  was  the  original  of  Fulton's  torpedo. 

In  1734  Joseph  Bramah.of  London,  engineer,  obtained 
a  patent  for  propelling  vessels  by  means  of  a  wheel  with 
inclined  fans  or  wings,  similar  to  the  fly  of  a  smoke-jack 
or  the  vertical  sails  of  a  windmill.  This  wheel  was  to 
be  fixed  to  an  axii  passing  nut  at  the  stem  of  the  vessel, 
and  was  to  revolve  beneath  the  water  with  a  stuffing 
liox,  or  proper  packing  surrounding  the  shaft,  where  it 
pierces  the  vessel,  to  prevent  the  water  from  entering. 
In  1794  William  Lyttleton,  a  merchant  of  London,  ob- 
tained a  patent  for  an  instrument  which  he  called  an 
"  aquatic  propeller."  and  which  consisted  of  a  single 
convolution  of  a  three-threaded  screw.  The  thread  of  a 
is  the  projecting  part  of  it,  and  a  screw  may  have 
two,  three,  or  any  other  number  of  threads.  A 
sround  round  a  cylinder  represents  the  thread  of 
:  and  if  one  string  only  be  wound  round  it,  the 
will  be  a  screw  of  one  thread ;  if  two  strings  be 
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it.  so  as  equally  to  divide  the  space,  the 
will  be  a  screw  of  two  threads ;  and  so  of  any 
number.  If,  instead  of  a  string,  a  thin  ribbon  of  iron  be 
wound  edgeways  upon  the  cylinder,  and  be  soldered 
thereto,  then  a  slice  cut  ofl*  the  end  of  this  screw  will 
have  two  projecting  arms  or  portions  of  this  ribbon,  if 
the  screw  be  one  of  two  threads  ;  three  projecting  arms, 
if  of  three  threads  ;  and  so  of  any  other  number.  In  any 
screw  propeller,  therelorc,  the  number  of  threads  is  the 
same  as  the  number  of  arms.  The  pitch  of  the  screw  is 
the  distance  from  one  thread  of  the  screw  to  the  next 
thread  measured  on  the  axis,  supposing  the  screw  to  be 
continued  through  a  whole  convolution.  A  spiral  stair 
is  virtually  a  screw  ;  and  the  pitch  is  the  vertical  dis- 
tance from  any  one  step  of  the  stair  to  the  step  Imme- 
diatrly  over  head. 

In  1799  Edward  Shorter,  of  London,  mechanic,  obtained 
a  (latent  for  propelling  vessels,  and  among  the  expedients 
employed  is  one  termed  a  perpetual  sculling  ma- 
°  consisting  of  a  screw  imtnerged  in  the  water  at 
rn  of  the  vessel.  The'ahaft,  which  gives  motion 
to  the  screw,  passes  through  the  stern  of  the  vessel  above 
the  level  of  the  water,  and  is  armed  at  its  extremity  with 
one  of  Hooke's  universal  joints,  from  whence  a  pole 
extends  obliquely  into  the  water  with  the  screw  attached 
to  its  extremity.  The  end  of  the  pole  is  prevented  from 
sinking  loo 
it  at  the  pror 

means  of  which  the  pole  and  screw  may  be  moved  to  the 
one  side  or  the  other,  *o  that  the  vessel  may  be  steered, 
or  assisted  in  her  steerage,  thereby.  I  let  ween  1H0O  and 
1836  various  arrangement*  of  screw  propellers  were  pro- 
posed br  Dallery.  Stevens,  O'Beilly,  James,  Trevithlok, 
Boswell,  Millington,  Scott,  Wujtock,  IVIislc.  Bourdon, 
Doll  man,  Perkins  Brown,  Tredgold,  Maoeroni.  turn- 
merow,  Smith,  Church,  Copley,  Ovinel,  Peltier,  San- 
ction, Poole,  Wo'Klcroft,  S.uivage.  Emerson,  Burke, 
Theal,  Smith,  and  Fitxpatriek.  The  forms  of  these 
screws  are  very  various,  but  in  most  cases  they  consist 
of  helical  blade*,  like  the  vanes  of  a  windmill,  revolving 
beneath  the  water  at  the  stern,  or  of  a  helical  feather 
ound  an  axis,  in  the  manner  of  an  Archimedean 
In  some  cases  the  pitch  of  the  screw  is  intended 
to  be  uniform,  and  in  other  cases  increasing,  the  uniform 
pitch  being  a  straight  line  wound  upon  a  cylinder,  and 
the  increasing  pitch  being  a  curved  line  wound  upon  a 
cylinder,  or  a  straight  line  wound  upon  a  cone  or 
spire.  Bourdon,  in  IK24,  formed  his  screw  with  an 
increasing  pitch,  and  placed  it  in  the  dead  wood  of  the 
vessel.  Tredgold,  in  his  work  upon  the  Steam  En- 
gine,  published  in  1**27.  recommended  that  screws 
should  lie  made  with  an  increasing  pitch.  Peltier,  in 
1*30,  proposed  to  make  his  screw  with  an  increasing 
pitch,  and  Woodcraft  proposed  the  same  thing  in  1*32. 
Maresller,  In  1  h  j  t  in  a  work  published  by  direction  of 
the  French  government,  giving  an  account  of  steam 
navigation  in  America,  described  various  arrangements 
of  screw  propellers  which  had  been  tried  In  that  country, 
but  none  of  those  expedients  had  come  into  practical 
operation.  Lyttleton  in  1794,  Shorter  in  IHO'2,  Steven* 
in  1*04.  Bourdon  In  IW4.  and  several  others  at  different 
times,  had  practically  tried  theeffect  of  pm^lling^ve.^1. 
bv  means  of  a  screw.  But  these  experiments  led  to  no 
useful  result,  and  in  1836  there  was  no  vessel  propelled 
by  a  screw  in  existence.  In  that  year  patents  for  pro- 
pell  inn  vessels  by  a  screw  were  taken  out  by  F.  P.  Smith  , 
and  Captain  John  Ericsson ;  and  to  these  two  persous 
the  successful  introduction  of  the  screw  as  a  propeller 
must  be  attributed.  Ericsson,  not  meeting  with  the 
encouragement  in  this  country  that  he  expected,  went 
to  America,  where  he  soon  after  constructed  the  war 
steamer  Princeton,  and  about  two  hundred  screw  vessels 
have  since  heeu  built  in  America.  Sm.tli,  as  soon  as  his 
UM 


juently  been  applied 
and  a  very  large  number  of  merchant  si 
far  the  greater  proportion  of  these  vessels  the  i 
only  applied  as  an  auxiliary  to  the  sails,  and  at 
this  appears  to  be  its  most  valuable  application. 

It  would  swell  these  remarks  beyond  the  limits  to 
which  they  must  be  restricted  to  attempt  anyenumerati-iti 
of  the  various  modifications  in  the  form  of  the  screw, 
and  in  the  mode  of  its  application,  w  hich  hare  been  made 
or  proposed  since  the  time  it  has  been  practically  intro- 
duced as  an  available  propeller.  In  this  country  vessels 
are,  for  the  most  part,  fitted  with  Smith's  screw  of  tww 
or  three  threads.  In  America,  and  in  France,  vessels 
are  mostly  fitted  with  Ericsson's  screw  of  four  or  six 
threads.  The  average  efficiency  of  both  .is  about  tbe 
same,  but  screws  of  few  threads  appear  to  be  best 


or  which  are  much 
of  heavy 


adapted  for  sharp  and  swift 
immersed  in  the  water ; 
vessels  of  shallow  draught  screws  of 
to  be  the  most  suitable.  For 
of  good  form  and 
ith  three  blades  appears  to  be, 
the  beat  propeller  that  can  be  employed. 

In  Smith's  earlier  experiments  upon  the 
peller  he  employed  a  single-threaded  screw  of  two 
volutions,  such  as  that  represented  in  fig.  1. 
one  of  his  trials,  however,  the  screw  having  come 
contact  with  some  object  in  the  water,  about  half  of  it  i 
broken  awav,  and  the  vessel  was  found  in  consequence 
to  realise  a  nigher  speed  than  before.  The  Archimedes 
was  originally  fitted  with  a  single-threaded  screw  of  one 
convolution,  such  as  that  represented  in  fig.      and  it 


li- 
as 


was  with  a  screw  of  this  kind  that  the  efficiency  of  the 
screw  as  a  propeller  was  originally  demonstrated.  She 
was  subsequently  fitted  with  a 
double-threaded  screw  of  half  a 
convolution,  which  gave  the  same 
amount  of  propelling  surface,  and 
diminished  the  uneasy  motion  at 
the  stern.  This  screw  is  repre- 
sented in  fig-  3.  The  Battler  was 
fitted  w nli  a  screw  of  this  kind, 
but  its  length  was  subsequently 
reduced  to  one-sixth  of  a  convolu- 
tion, which  made  its  length  just 
one-third  of  its  original  length, 
and  the  best  results  were  obtained 
w  ith  this  proportion.  This  a 
ed  screw  of  the  Battler  is 

thinKrigioal  form  of 
employed  two  wheels 
armed  with  helical  blades  and  re- 
volving in  opposite  directions.  The 
object  of  this  arrangement  was  to 
neutralise  any  tendency  which  one 
wheel  might  have  to  turn  the  ves- 
sel from  her  appointed  course. 
The  second  wheel,  however,  was 
soon  discarded,  as  it  was  found  that  it  was  not  re- 
quired.  Fig.  ft.  represents  Ericsson's  original  arrange- 
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of 


6.  it  the  propeller  of 
he  uow  usually 


(«•) 


Description  of  the  mode  of  applying  the  Screw  Pro- 
•.-Thr  moii  approved  method  of  introducing  the 

hy  a  reference 
portion  of 


rew  propeller  iuto  a  vessel  will  be  Men 
Jig.  7.,  which  is  a  section  of  the  tu 


rew  Is  set  In  a  hole  or^opeidng 

upon  a  short  shaft,  which  ia 
with  a  rack  on  each  side,  and 


II.  M  S.  Wh,P.  The  screw 
in  the  dead  wood  behind  i 
rudder  post.  It  it  h 
carried  by  a  metal  frame  wfth  a  rack  on 
in  these  racks  endlett  screws  work,  which,  being  put 
into  revolution,  raise  the  frame,  lifting  the  propeller 
out  of  the  water,  to  at  to  enable  the  screw  to  be  re- 
paired if  required,  or  a  new  one  introduced  without 
putting  the  vettel  into  dock.  Before,  however,  the 
frame  can  be  raited,  the  shaft,  pasting  through  the  ship, 
and  which  communicatei  with  the  engine,  hat  to  be 
pulled  on  end.  to  at  to  ditengage  it  from  the  host  of  the 
short  shaft,  which  tup  ports  the  screw.  Thit  It  accom- 
plished by  the  handle  a,  by  meant  of  which  an  end 
motion  It  given  to  an  adjoining  bearing,  in  which  work 
a  number  of  collar*  formed  on  the  shaft,  the  brats  of 
the  bearing  being  suitably  grooved  to  receive  these 
collars.  At  b  a  vacant  space  tt  left  between  the  end  uf 
the  thaft  which  communicates  with  the  engine,  and  the 
end  of  the  thaft  which  communicates  with  the  tcrew, 
so  at  to  enable  the  shaft  communicating  with  the  screw 
to  be  drawn  on  end  without  disturbing  the  other  shaft ; 

pipe  fixed  to  the  one  shaft,  but  sliding  on 


(7.) 


the  other,  is  so  applied  that,  notwithstanding  the  end 
play,  the  force  of  torsion  will  be  communicated  from 
the  one  shaft  to  the  other.    Fig$.  8.  and  9.  repretent 

the  tcrew  propeller  and  the  ap- 
("•)  paratut  for  raising  it  out  of  the 

water,  at  applied  in  Her  Ma- 
jesty's steam  frigate  AJax.  By 
a  reference  to  these  figures  the 
configuration  of  the  tcrew  usu- 
ally employed  for  the  service 
of  the  navy,  and  the  mode  of 
raiting  it  out  of  the  water,  will 
1m?  readily  understood.  A  catch 
rVpn  m  lit.  '1  ...  i  iiir.irintf  th«- 
centre  of  the  tcrew  it  put  down 
only  when  the  screw  requires  to 
be  raised  out  of  the  water,  and 
its  use  is  to  retain  the  blades  in 
a  vertical  position  during  that 
operation. 

The  screw  shaft  at  the  point 
where  it  passes  through  the 
stern  of  the  vettel  it  kept  tight 

Sr  meant  or  a  stuffing-box,  con- 
ning of  a  long  pipe  fitted 
tightly  into  the  hull  of  the  ves- 
sel.   Through  this  pipe  the 
screw  shaft  passes,  and  the  space 
between  the  shaft  and  the  pipe 
is  kept  tight  by  means  of  a 
plaited  rope  of  soft  hemp  forced 
tightly  into  a  recess  provided  for 
the  purpose  by  meant  of  tcrewt. 
It  Is  very  desirable  that  the  shaft 
should  fit  so  accurately  into  thit 
pipe  at  to  be  exempt  from  all 
side  play  .which,  if  it  exists,  will 
have  the  effect  of  communica- 
ting a  disagreeable  motion  to 
the  stem  of  the  vessel.    In  wooden  vessels  the  pipe 
should  be  made  of  brass  ;  and  it  hat  been  found  advan- 
tageous in  tuch  catct  to  cover  with  brats  that  part  of 
the  shaft  which  revolves  within  the  pipe,  so  as  to  obviate 
i  from  the  sea-water.   In  all  ca**-s  the  extremity 
H  in  advance  of  the  screw  thould  be  brought  to 


than  the  screw  Itself.  The  screw  In  Its  revolution  carries 
with  it  a  coating  of  water,  and  if  this  coating  be  partially 
stripped  oft* at  every  revolution  from  the  too  near  prox- 
imity of  the  stern  part  of  the  vettel,  a  shock  will  be 
communicated  at  every  revolution,  from  the  impact  of 
the  water  against  the  side  of  the  dead  wood,  and  a  part 
gine  power  will  be  alto  dissipated  without 


(9.) 


which  the  screw  revolves  should  be 


of  the 

i  tr«-ct. 

Modes  of  receiving  the  Thrust  of  the  Screw.  —  As  the 
screw  by  its  revolution  it  forced  forward  in  the  water, 
carrying  the  vettel  with  it,  the  screw  shaft,  it  it  clear, 
must  have  to  sustain  a  forward  thrust,  and  it  is  this 
thrust  in  fact  which  propels  the  vessel.  The  severity  of 
this  forward  thrust,  combined  with  the  velocity  of  ro- 
tation which  the  screw  shaft  requires  to  maintain,  was 
the  occasion,  in  the  earlier  screw  vestclt,  of  considerable 
inconvenience,  in  consequence  of  the  friction  produced ; 
and  several  catct  have  occurred  where  the  end  of  the 
thaft  became  white  hot.  and  actually  welded  itself  to  the 
ttecl  plate  against  which  it  pressed,  although  a  stream 
of  water  was  all  the  while  running  upon  the  surface*  in 
co u tact.  Various  expedients  have  since  that  time  be.  n 
proposed  for  receiving  the  thrust,  of  which  one  was  to 
let  the  end  of  the  thaft  enter,  in  the  manner  of  a  piston, 
a  tight  cylinder  of  oil,  to  that  it  would  be  ag«iust  a  liquid 
only  that  the  end  of  the  shaft  would  press.  Another 
expedient  was  to  place  a  large  collar  upon  the  shaft, 
which  should  press  against  a  number  of  ballt  or  tmall 
rollers  resembling  the  rollers  of  a  swivelling  bridge. 
Neither  of  these  plant,  however,  have  come  Into  prac  - 
tical use;  but  one  of  two  other  modes  is  now  generally 
followed.  Either  the  thrust  is  received  upon  a  number 
of  collars,  as  represented  in  fig-1-,  before  detcribed,  or 
else  it  is  received  upon  a  series  of  dltct  applied  to  the 
end  of  the  thaft,  and  retting  iu  a 
cittern  of  oil,  as  represented  in 
fig.  10.  The  cistern  is  usually  cast 
upon  the  base  plate  or  some  other 
solid  part  of  the  engine,  and  its 
end  is  sufficiently  strong  to  bear 
the  thrust  of  the  tcrew.  Inter- 
posed, however,  between  the  end 
of  the  cistern  and  the  end  of  the 
are   two,    three,  or  more 

of  metal,  usually  about  two  inches  Mi^k.  and  of 
ame  diameter  as  the  shaft  itself.    A  bolt  pa*  es 
heir  centres  to  keep  them  in  a  line,  but  they 
4  U  4 
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are  each  free  to  revolve  upon  this  bolt ;  and  where  the 
shaft  passe*  out  of  the  cistern  a  collar  of  leather  U  ap- 
plied, to  prevent  the  oil  from  escaping.  It  will  be  ob- 
vious from  such  an  arrangement  that  if  the  end  of  the 
•ha<t  where  it  presses  upon  the  discs  begins  to  heat  from 
s  friction,  it  will  revolve  with  somewhat  more  dim- 
r,  and  will  consequently  carry  the  first  disc  round 
i  it.  The  rubbing  surfaces,  therefore,  are  no  longer 
the  end  or  the  shaft  and  the  first  disc,  hut  the  first  disc 
disc.  In  fart,  the  rubbing  surface,  in- 
of  being  confined  to  one  disc,  is  distributed  o»er 


considerable  velocity,  whereby  ft  is  clear  that  a  film  t 
water  must  ho  moving  with  the  vessel.  The  vacrtj 
also  which  the  motion  of  the  vessel  through  the  «iw 
tends  to  produce  at  the  stern  cause*  a  flow  of  »*ter 
towards  the  stern  in  order  to  fill  it  up.  It  folios, 
therefore,  that  a  vessel,  in  passing  through  the  water, 
puts  in  motion  a  stream  or  current  whii-h  follows  in  her 
track;  and  that  this  is  no  hypothetical  supposition  is 


they  will 
will 


quently  to  stick,  will  cease  to 
speedily  become  cool  again,  i 
thereby  be  speedily  restored. 

Best  Proportion*  of  Scrrw .  —  For  mercantile  purpose* 
screws  with  three  blades  are,  on  the  whole,  to  be  pre- 
ferred. The  dUmrter  of  the  screw  should  be  as  large 
as  it  can  be  conveniently  got,  and  when  the  area  of  the 
screw's  disc  — that  is,  the  area  of  the  circle  descrihed  by 
the  extremity  of  the  arms  of  the  screw  —  has  one  square 
foot  of  area  for  every  VJ  square  feet  in  the  area  of  the 
im  merged  midship  section  of  the  vessel,  a  very  efficient 
performance  is  obtained.  The  pitch  of  the  screw  should 
Ge  equal  to  the  diameter  of  the  screw,  or  a  little  more, 
and  the  length  of  the  screw  fore  and  aft  should  be  that 
answering  to  one-sixth  of  a  convolution.  Thus  in  the 
case  of  a  screw  twelve  feet  in  diameter,  the  pitch  would 
he  twelve  or  fourteen  feet,  and  the  length  of  the  screw 
measured  along  the  axis  would  be  about  two  feet. 

Best  Forms  of  Screw.  —  Screws  are  commonly  made 
with  a  uniform  pitch,  and  with  the  blades  standing  at 
right  angles  with  the  axis  A  slightly  progre«slve  in- 
crease In  the  pitch,  however,  say  to  the  extent  of  5  per 
cent.,  appears  to  be  advisable  -  that  is,  the  pitch  of  the 
screw  at  its  leading  end  should  be  5  per  cent,  less  than 
at  its  following  end.  The  pitch  at  the  centre  should 
also  be  10  per  cent  less  than  the  pitch  at  the  circum- 
ference, for  the  centre  should  merely  screw  through  the 
water  without  seeking  to  produce  any  reacting  f  >rce. 
which,  from  the  great  obliquity  of  the  blades  at  the 
centre,  could  not  be  done  with  advantage.  Finally,  the 
blades  of  the  screw  should  be  bent  a  little  astern,  so  as 
to  produce  a  tendency  in  the  particles  of  water  they 
force  backwards  to  converge  to  a  point.  This  tendency 
will  balance  the  divergent  tendency  produced  by  the 
centrifugal  action  of  the  screw  in  its  revolution,  and  the 
two  forces,  by  balancing  one  another,  will  cause  the 
water  to  be  projected  backwards  from  the  screw  in  a 
cylindrical  column.  With  the  ordinary  screw  the  water 
p  ojected  backwards  assumes  the  figure  of  the  frustum 
of  a  cone,  and  some  portion  of  the  power  Is  lost  thereby. 

Positive  and  negative  Slip  of  the  Screw.  —  When  a 
vessel  is  propelled  oy  oars,  paddles,  or  any  other  instru- 
ment which  acts  upon  the  water,  it  is  obvious,  that  since 
the  water  is  not  a  solid  »>ody  which  can  resist  without 
disturbance  the  application  of  force,  there  will  bo  a 

words,  the  water  will  he  moved  to  a  certain  extent 
backwards,  while  the  vessel  Is  forced  to  a  certain  extent 
forwards.  Thi*  backward  movement  of  the  water  is 
what  is  termed  Slip,  and  in  its  results  it  is  analogous  to 
the  loss  of  power  and  speed  which  a  locomotive  expe- 
riences when  the  wheels  slip  upon  the  rails.  This  slip 
exists  in  the  case  of  the  *erew  as  well  as  in  the  case  of 
the  paddle  or  other  specie*  of  propeller  ;  and  when  the 
engines  of  a  steam  vessel  are  set  In  motion  while  the 
vessel  is  at  anchor  or  moored  in  a  river,  the  whole  power 
of  the  engines  is  wasted  in  slip,  or  in  moving  the  water 
without  moving  the  vessel.  The  ordinary  amount  of 
slip  in  paddle  vessels  is  about  one-third  of  the  whole 
distance  travelled,  or.  In  other  words,  the  vessel  would 
go  one-third  faster  with  the  same  number  of  revo- 


p roved  by  the  fact  that  a  boat  will  often  follow  a  vrsstl 
withcut  born  a  towed  by  a  rope,  and  that  when  a  slow 
steamer  gets  into  a  swift  one's  wake  the  slow  steamer 
will  not  fall  Into  the  distance,  but  will  be  towed  by  tha 
current  which  the  leading  steamer  creates.  Now  in  a 
screw  vessel  the  screw  works  In  this  current;  and  tf 
from  the  form  of  the  stem  or  other  cause*  the  current 
runs  at  a  considerable  velocity,  and  if  from  the  large 
dimensions  of  the  screw  or  otherwise  the  actual  slip  of 
the  screw  be  small,  then  it  will  often  follow  that  the 
slip  of  the  screw  will  appear  to  be  less  than  nothing,  or 
negative,  if  the  comparison  be  made  not  with  the  current, 
but  with  the  stationary  water  at  the  ship's  side  The 
screw  must  at  all  times  have  slip  reUttrveim  with  the 
water  in  which  it  worts  ;  but  if  t  Nat  water  is  itself  ta 
motion,  it  is  not  surprising  that  the  vessel  should  travel 
through  a  greater  distance  than  what  answers  to  the 
pitch  and  revolutions  of  the  screw,  any  more  than  that 
a  paddle  vessel  in  descending  a  river  with  a  strong 
current  should  pass  through  a  greater  distance  than  what 
answers  to  the  diameter  and  revolutions  of  tbe  wheel, 
if  the  distance  travelled  be  measured  on  the  river  bank. 
A  log  placed  where  the  screw  revolve*  will  alwavs  »how 
that  the  screw  advances  with  a  i 


through  the  current  with  a  greater  ve- 
ssel passes  through  the  current .  though 


the 

locityt 

of  course  the  speed  o'f  the  vessel  and  of  the 
getber  may  be  greater  than  the  speed  of  the  u 

Measure  of  the  Thrtttt  upon  the  Screw  Shaft. 
Amount  of  Power  lost  bp  Sltp  In  some  vessels  a  dyna- 
mometer has  been  appltc  i  to  the  end  of  the  screw  shaft, 
whereby  It  has  become  possible  to  measure  accurately 
the  amount  of  forward  pressure  exerted  by  tbe  screw. 
In  the  Rattler,  a  vessel  of  MM  tons  burden,  this  pre«scire 
amounted,  on  an  average,  to  about  four  tons.  This 
pressure,  multiplied  by  the  space  passed  through  by  tbe 
vessel  per  minute,  and  divided  by  .13.000,  will  mani- 
festly give  the  force  in  actual  horse  power  that  is  instru- 
mental in  the  propulsion  of  the  vessel,  and  tbe  power 
thus  computed  amounts,  on  an  average,  to  about  half  or 
two-thirds  the  power  developed  in  the  cylinders.  1c 
hence  appears,  that  in  screw  vessels  such  as  the  Rattler 
from  one-thfrd  to  one- half  of  the  engine  power  is  wasted 
in  slip  and  In  the  friction  or  other  resistances  caused  bv 
the  revolution  of  the  screw  in  the  water.  With  the 
paddle  wheel  the  lost  from  these  causes  is  nearly  the 
same,  and  the  screw  and  paddle  conveniently  produ-e 
about  the  same  speed  by  the  application  of  the  same 


Relative  Efficiency  of  the  Screw  and  Paddles  —  To 
determine  the  relative  r-fflciency  of  the  screw  and  paddle 
as  a  propeller,  two  vessels,  the  Rattler  and  the  AUct«, 
were  constructed  of  about  the  same  power.  100  horses, 
and  of  nearly  the  same  site  and  form  ;  but  th<»  Rattler 
was  a  screw  vessel,  and  the  Aleeto  a  paddle  vessel. 
The  Rattler,  it  was  found,  had,  in  nearly  all  ease*, 
•omewhat  the  advantage  in  point  of  speed,  but  tbe 
engines  of  the  Rattler  also  exerted  somewhat  more 
power.  Subsequently  two  other  vessels,  the  Niger  and 
Basilisk,  were  constructed  of  1073  tons,  and  40>>  horse 
power,  the  Niger  being  a  screw  vessel,  and  the  Basilisk 
a  twiddle  vessel,  and  the  following  were  the  results  ob- 
tained -  —  In  deep  immersion*  the  screw  vessel  had  an 
advantage  of  \\  per  cent,  over  the  paddle  vessel. 


lutlons  If  the  wheels  geared  Into  an  iron  rack  Instead  of  j  with  medium  Immersions  the  paddle  vessel  had  an  ad- 
vantage of  1*  per  cent,  over  the  screw  vessel,  and  in 
light  immersions  the  paddle  vessel  had  an  advantage 


gearing  into  water.  In  well-constructed  paddle  vessels 
the  slip  Is  only  10  per  cent.,  or.  In  other  wofrJsTtne  vessel 
would  only  go  one-tenth  faster  with  the  same  number  of 
revolutions  if  the  screw  worked  in  an  iron  nut  instead 
of  working  in  water.  Since,  therefore,  all  the  power 
s  xpended  In  producing  slip  is  lo*t,  and  since  there  is 
less  slip  with  the  screw  than  the  paddle,  there  is  an  ap- 


less  slip  with  the  screw  than  the  paddle, 
-~  parent  superiority  in  the  screw  from  this  cause 
'"-    some  screw  vessels,  however,  the  apparent  slip  is  nothing 
*   at  all.  and  iu  other*  it  is  less  than  nothing,  or,  in  other 
i      words,  the  vessel  is  propelled  through  the  water  by  the 
screw  alone  at  a  greater  velocity  than  if  the  screw 
worked  In  a  solid  nut  with  the  same  number  of  revo- 
lutions.   Iu  the  early  history  of  the  screw  propeller  this 
apparent  paradox  provoked  much  incredulity,  but  the 
phenomenon  Is  now  understood,  and  is  not  difficult  of 
explanation. 

When  a  vessel  passes  through  the  water,  the  friction 
of  the  bottom  and  the  sides  puts  a  column  of  water  in 
morion  which  proceeds  in  the  direction  of  the  vessel. 
Sea-weeds  and  other  light  object*  adhering  to  a  vessel 
have  been  observed  to  stand  out  straight  from  her  side 
when  the  vessel  was  moving  through  the  water  with  a 


of  4«  per  cent,  over  the  srr^w  vessel.    The  slip 
screw  was  24  per  cent    I'pon^the  ^J^0'*. 1 

vessel  is  deep,  and  the  paddle  seems  to  have  somewhat 
the  advantage  when  the  vessel  is  at  a  light  or  medium 
immersion. 

Screw  Vessels  not  adapted  to  go  Jtead  to  Wind.  —  The 
experiments  with  the  Rattler  and  Alccto  established 
one  Important  fact  In  connection  with  screw  vessels, 
vii.  that  they  are  Ill-adapted  to  advance  against  a  head 
wiud.  For,  although  both  vessels  attained  the  same  speed 
of  4  knot*  against  a  strong  head  wind,  yet,  in  the  case 
of  the  Alccto,  this  performance  was  attained  with  a 
velocity  of  the  engine  of  12  stroke*  per  minute ;  whereas, 
in  the  Rattler,  It  was  only  attained  with  a  velocity  of 
the  engine  of  tt  stroke*  per  minute.  It  follows,  there- 
fore, that  a  screw  vessel  in  proceeding  head  to  wind 
will  require  1*8  times,  or  nearly  twice  the  quantity  of 
fuel  to  do  the  same  amount  of  work.  The  screw,  in 
fact,  revolves  at  nearly  the  same  velocity  wh« 
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i*  lying  at  anchor ;  and  this  is  a  serious  defect  In  the 
case  of  vessels  intends  to  encounter  adverse  wind*. 


however,  which  use  the  »crew 
only  as  a  resource  In  calms,  or  as  an  auxiliary  to  the 
MM,  this  disadvantage  will  not  be  experienced,  since 
•iich  vessels  hare  no  pretensions  to  the  capability  of 
proceeding  in  direct  opposition  to  a  strong  head  wind. 

Paddle  and  Screw  retteU  lied  Stern  to  Stern.  —  In  all 
cases  where  screw  and  paddle  vessels  of  equal  power 
and  tile  have  been  tied  stern  to  stem,  the  screw  vessel 
has  preponderate*!,  and  towed  the  paddle  vessel  so  soon 
a-  the  engines  were  set  on.  When  the  Had  r  and 
Alecto  were  tied  together  in  this  manner,  the  Alecto's 
engine*  were  set  on  first,  and  she  was  allowed  to  tow 
the  Rattler  at  the  rate  of  3  knots  an  hour.  The 
Hauler's  engines  were  .then  set  on.  In  five  minutes 
the  two  vessels  became  completely  stationary.  The 
Hauler  then  began  to  move  ahead,  and  towed  the 
Alecto  against  the  whole  force  of  her  engines,  at  the 
rate  of  2*8  knots  per  hour.  In  like  manner  the  Niger 
towed  the  Basilisk  astern.  In  opposition  to  the  force  of 
at  the  rate  of  I  I  knots  per  hour.  The 
from  this  experiment  would  be  that 
the  screw  la  more  suitable  for  towing  than  the  paddle  ; 


i  the  paddl 

yet  this  inference  Is  not  confirmed  by  experiment.  ¥or\ 
uhen  the  Niger  and  Basilisk  were  each  set  to  tow 
the  other  alternately,  in  the  usual  manner  in  which  a 


momentum  of  the  machinery  and  of  the  screw  itself  mo- 
mentartly  carries  up  the  thrust  to  a  higher  point  than 
thai  due  to  the  pressure  on  the  pistons.  If  a  screw  vessel 
be  reversed  until  she  attains  full  speed  astern,  and  be 
then  suddenly  changed  to  full  speed  ahead,  it  will  be 
found  that  a  dynamometer  diagram  taken  at  that  point 
at  which  the  vessel  is  stationary  in  the  water,  from  the 
effort  to  overcome  her  own  momentum,  will  have  a 
straight,  and  not  a  serrated  line. 

ImjKtrtnnce  of  making  the  Stern  of  Screw  Vessels  very 

that i'  and  fine  The  preceding  remarks  will  have  very 

clearly  indicated  the  importance  of  making  screw  vessels 
as  sharp  as  possible  at  the  stern ;  but  the  following  facts 
may  be  stated  in  corroboration  of  the  propriety  of  such 
a  configuration :  —  In  184fi  the  Dwarf,  a  screw  steam 
vessel,  with  a  fine  run,  was  filled  out  in  the  stern  by  the 
application  of  three  successive  layers  of  planking,  so  as 
to  alter  the  shape  to  that  of  a  vessel  with  a  full  run. 
Prior  to  the  alteration  the  speed  of  the  vessel  was  9*1 
knots  per  hour,  the  engines  making  32  revolutions  per 
minute.  The  effect  of  the  filling  was  to  reduce  the 
speed  to  3  25  knots  per  hour,  with  a  speed  of  the  engine 
of  24  revolutions  per  minute.  One  layer  of  filling  was 
then  taken  off.  and  the  speed  rose  to  bib  knots  per  hour, 
the  engines  making  W>  h revolutions  per  minute  When 
the  whole  of  the  filling  was  removed  the  speed  rose  to 
9  knots,  as  before,   (  are  was  of  coarse  taken  In  this 
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steamer  tows  a  ship.  It  was  found  that  the  Niger  towed   experiment  to  bring  the  filling  Into  conformity  with  the 


the  Basilisk  at  a  speed  of  V63  knots,  with  .VJ.V9  horse 
power,  and  that  the  Basilisk  towed  the  Niger  at  the  rate 
of  6  knots,  with  572*3  horse  power.  The  piddle  vessel, 
therefore,  accomplished  in  towing  the  largest  speed 
with  the  least  power.  It  has  also  been  found  that  when 
a  paddle  and  screw  vessel  set  stern  to  stern  push  one 
another  instead  of  pulling  one  another,  the  paddle  vessel 
preponderates,  whereas.  If  they  pull,  the  screw  vessel 
preponderates.  These  circumstances  seem  to  show  that 
the  power  of  a  screw  vessel  to  tow  a  paddle  vessel 
astern,  when  the  two  are  tied  together,  does  not  arise 
from  any  superior  tractive  efficacy  of  the  screw  Itself, 
but  is  due  to  the  centrifugal  action  of  the  screw,  which 
raises  the  level  of  the  water  at  the  stern,  so  that  the 
1  gravitates  down  an  inclined  plane. 

of  the  serrated  Outline  qf  the  Dynamometer 
.—  In  those  screw  vessels  which  have  had  a 
applied  to  the  end  or  the  shaft  the  thrust 
ras  made  to  act  upon  a  spring  and  a  pencil 
with  the  shaft  marked  a  line  upon  a  re- 
r,  which  line  was  either  high  up  on  the 
r,  w,  •«*  down,  as  the  thrust  of  the  screw  in- 
creased or  diminished.  The  line  thus  traced,  instead 
«f  being  tolerably  uniform  and  straight,  was  found  to 
be  serrated,  like  the  teeth  of  a  saw  ;  and,  on  further  In- 
vestigation, it  was  discovered  that  every  time  the  screw. 
In  its  revolution,  brought  the  blades  into  the  vertical 
position,  and  therefore  Into  a  line  with  the  stern  post, 
at  that  moment  the  thrust  waa  increased.  This  phe- 
nomenon appears  to  be  due  to  the  circumstance  of  the 
w  ater  Immediately  behind  the  stern  post  being  carried 
forward  with  nearly  th*?  same  velocity  as  the  vessel 
lt»elf ;  and  when  the  screw  comes  into  that  dead  water, 
as  It  Is  termed,  it  is  no  longer  a  reaction  answering  to 
the  dtftrence  of  speed  of  the  screw  and  vessel  (hat  it 
has  to  encounter,  but  a  reaction  answering  to  nearly  the 
whole  speed  of  the  vessel.  If  such  a  reaction  had  to  be 
encountered  through  the  whole  revolution  of  the  screw, 
the  velocity  of  Its  rotation  would  be  necessarily  diml- 
niihed  until  the  reacting  pressure  produced  was  balanced 
by  the  pressure  on  the  pistous  of  the  engine. 


lines  of  the  vessel,  so  that  there  should  be  no  roughness 
or  abruptness  to  aggravate  the  evils  of  a  full  run. 
Again,  the  Sharpsh->oter  nnd  Rifleman  were  sister 
vessels  of  4*6  tons,  and  2(10  horse  power,  but  the  Rifle- 
man was  made  with  a  full  run,  and  the  Sharpshooter 
with  a  fipe  run.  The  speed  of  the  Rifleman  was  found  on 
trial  to  be  7  9  knots,  and  of  the  Sharpshooter  9*9  knots. 
The  Minx  and  Teazer  were  sister  vessels  of  about  300 
tons  and  1(10  horse  power,  but  the  Teazer  was  made  with 
a  full  run,  and  the  Minx  with  a  fine  ran.  The  speed  of 
the  Teazer  was  found  to  be  f>*3  knots,  and  of  the  Minx 
7*8  knots.  The  sterns  of  both  the  Rifleman  and  Teazer 
were  sharpened  subsequently  to  these  trials,  and  the 
100  horse  engines  of  the  Teazer  were  at  the  same  time 
put  into  the  Itifleman,  while  new  engines  of  40  horse 
power  were  put  into  the  Teazer.  Both  vessels  went 
faster  than  before.  The  Rifleman,  when  sharpened  at 
the  stern,  attained  a  speed  of  8  knots  w  ith  engines  of 
100  horse  oower.  whereas  she  hail  before  only  attained 
a  speed  of  7  8  knots  with  engine*  of  200  horse  |>ower. 
The  Teaser,  when  sharpened  at  the  stern,  attained  a 
speed  of  7»i8.*»  knots  with  engines  of  40  horse  power, 
whereas  she  had  before  only  attained  a  «peed  of  6  3  knots 
with  engines  of  00  horse  power.  The  engines  of  the 
Teaser  when  transferred  to  the  Rifleman  drove  that 
vessel  nearly  2  knots  an  hour  faster  than  they  had 
previously  driven  the  smaller  vessel,  an  amelioration 
consequent  altogether  upon  the  sharpened  form  of  the 
stern. 

Engines  for  drirlng  the  Screw  It  will  be  obvious, 

on  looking  to  the  pitch  of  an  ordinary  screw,  and  the 
speed  with  which  the  vessel  passes  through  the  water, 
that  the  screw  must  revolve  wiih  a  considerable  ve- 
locity. For  example,  if  a  vessel  be  driven  10  miles  an 
hour,  or  880  feet  per  minute,  by  a  screw  of  12  feet  pitch, 
then  the  screw  must  make  somewhere  more  ti  an  the 
twelfth  part  of  8*0,  or  73  revolutions  in  the  minute. 
This  is  a  much  higher  speed  than  marine  engines  have 
been  heretofore  accustomed  to  travel  at,  and  two  me- 
thods of  obtaining  the 
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■peed  of  the  ordinary  engine  hare  been  retained  without 
material  alteration,  and  the  required  velocity  of  revo- 
lution  has  been  given  to  the  screw  shaft  by  means  of 
intervening  gearing.  In  the  other  case  a  new  arrange- 
ment of  engine  has  been  introduced  which  is  capable  of 
moving  with  a  much  greater  velocity  than  ordinary  en- 
gines, and  the  engine  and  screw  shaft  are  directly  con. 
nected  with  one  another.  Fig.  II.  represents  a  pair  of 
glared  screw  engines,  being  the  engines  constructed  by 
Messrs.  John  Penn  and  Son  for  the  Great  Britain. 
These  engines  are  on  the  oscillating  principle,  which 
Messrs.  Penn  have  rendered  so  celebrated,  and  they  are 
almost  identical  in  construction  with  the  paddle  engines 
made  by  Messrs.  Penn  for  the  Sphinx  and  other  vessels. 
The  Great  Britain  is  of  3500  tons  burthen,  and  her  dis- 


flacemenf,  at  16  feet  draught  of  water,  is  te* 
'he  diameter  of  cylinder  is  82|  inches,  length  of  sent* 
6  feet,  nominal  power  son  horses,  diameter  of  sot* 
15$  feet,  pitch  of  screw  19  feet,  length  of  screw  lint 
2  inches.   The  screw  has  three  arms  or  blades.  Tim 
multiple  of  the  gearing  is  3  to  I,  and  there  are  174  *"?'-»■" 
feet  of  heating  surface  in  the  boiler  for  each  oaautA 
horse  power  of  the  engine.    The  crank  shaft,  bring  r« 
in  motion  by  the  engine,  carries  round  the  great  rs 
wheel  or  aggregation  of  cog  wheels  affixed  to  its  ex- 
tremity, and  these  wheels  acting  on  suitable  ptaioasu 
the  screw  shaft  cause  the  screw  to  make  three  mu- 
tations for  every  revolution  performed  by  the  engine. 

Fig.  12.  is  a  representation  of  a  pair  of  dirert-4rt  to 
screw  engines,  being  the  engines  constructed  by  Mesin. 


John  Penn  and  Son  for  H.  M.'s  screw  frigates  Arrogant 
and  Encounter.    Here  the  cylinders  lie  in  a  horizontal 
position,  and  are  traversed  through  the  centre  by  a  pipe 
or  trunk,  upon  which  the  piston  is  cast.    The  central 
trunk  is  circular,  and  it  projects  through  both  the  top 
and  bottom  of  the  cylinder,  the  points  of  peuetration 
being  made  tight  by  suitable  packing.   One  end  of  the 
connecting  rod  is  attached  to  the  centre  of  the  trunk, 
while  the  other  end  engages  the  crank,  which  turns 
round  the  screw  shaft.    The  air-pump,  which  also  lies 
in  a  horizontal  position,  is  double-acting,  and  is  situated 
within  the  condenser.    A  large  pipe,  called  the  eduction 
pipe,  leads  the  steam  from  the  cylinder  to  the  condenter, 
where  it  is  condensed  by  a  jet  of  cold  water,  and  the  hot 
water  thence  resulting  is  ejected  by  the  air-pump  through 
the  waste  water  pipe,  and  passes  overboard.    In  the 
figure  only  one  cylinder  and  one  air-pump  is  repre- 
sented, but  it  will  be  understood  that  there  are  two  cy- 
linders and  two  air-pumps.    The  valves  by  which  the 
water  is  admitted  to  the  air-pump  from  the  condenser, 
and  passes  again  from  the  air-pump  into  the  hot  well 
nnd  wa*te  pipe,  consist  of  several  discs  of  Indian- rubber, 
kept  down  by  a  central  bolt  so  as  to  cover  radial  slits  or 
orifices  in  a  perforated  plate    These  valves  are  found 
to  operate  without  noise  or  shock,  notwithstanding  the 
high  speed  at  which  the  engine  must  work  in  order  to 
give  motion  to  the  screw  without  intervening  gearing. 
The  diameter  of  the  cylinder  in  the  Arrogant  and  En- 
counter is  60  inches,  and  the  diameter  of  the  trunk 
24  inches,  which,  being  deducted,  leaves  an  available 
area  of  piston  equal  to  that  of  a  piston  55  inches  in  dia- 
meter.   In  the  Arrogant  the  length  of  stroke  is  3  feet, 
and  in  the  Encounter  2  feet  3  Inches.    The  nominal 
power  of  both  engines  is  360  horse.    The  diameter  of 
the  screw  of  the  Arrogant  is  15  feet  6  inches,  and  the 
diameter  of  the  screw  of  the  Encounter  is  12  feet.  The 
pitch  of  both  is  15  feet,  and  the  length  2  feet  6  inches. 
The  Arrogant  is  a  vessel  of  IM72  tons  burden,  and  the 
Encounter  of  953  tons.   B  th  the  engines  and  boilers 
are  kept  below  the  water-line,  so  as  to  be  out  of  the 
reach  of  shot. 

The  forms  of  engine,  both  geared  and  direct-acting, 
for  giving  motion  to  the  screw,  are  too  numerous  to  be 
here  described.  But  in  most  war  vessels  the  cylinders 
are  placed  upon  their  sides,  so  as  to  keep  the  engines 
below  the  water-line.  In  merchant  vessels  a  form  of 
engine  like  the  land  beam  engine,  with  the  cylinder  at 
the  one  end  of  a  beam  and  the  connecting  rod  at  the 
other  —  the  connecting  rod  extending  downwards  from 
the  end  of  the  beam  to  give  motion  to  the  crank  —  is 
frequently  employed.  In  other  cases  the  cylinder  is 
inverted,  and  a  connecting  rod  proceeds  from  the  end 
of  the  piston  rod  to  turn  the  crank,  the  end  of  the  piston 
rod  being,  of  course,  steadied  by  suitable  guides.  Upon 
the  whole,  a  construction  of  engine  resembling  that  of 
the  Arrogant  and  Encounter  appears  to  be  the  best  for 
driving  the  screw,  but  perhaps  it  might  be  preferable  if 
the  trunk  were  put  into  the  air  pump  Instead  of  into  the 
cylinder.  The  condenser  also  might  be  dispensed  with, 
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and  the  condensation  be  performed  in  the  air 
—the  flow  of  water  to  which  and  from  which  might  bt 
governed  by  a  slide  valve  of  a  construction  similar  U> 
that  employed  to  regulate  the  admission  and  escape  of 
the  steam  from  the  cylinder.  It  appears  probable  that 
slide  valves  will  come  into  use  for  regulating  the  flow  of 
water  to  and  from  pumps  of  every  kind  ;  but  in  the  ease 
of  ordinary  pumps  for  raising  water  those  valves  nerd 
not  be  like  common  slide  valves,  —  which,  tn  tact,  do 
not  seem  well  adapted  to  give  sufficient  area  for  sock 
purposes,  but  they  may  consist  of  short  w  ide  cylinders 
with  gridiron  orifices  revolving  slowly  at  the  tup  and 
bottom  of  the  pump. 

Screw  VesseU  vilh  Auxiliary  Power  We  have 

already  stated  that  screw  vessels.  int«  nded  to  go  bead 
to  wind  and  to  contend  against  head  seas,  are  not  » 
efficient  as  paddle  vessels,  inasmuch  as  they  require 
more  coal  to  do  the  same  work.  Under  the  coojiat 
influence  of  sails  and  steam,  however,  they  are  under 
most  circumstances  as  efficient,  and.  if  deeply  laden, 
arc  more  efficient.  A  screw  vessel,  being  divested  of 
paddle  boxes,  partakes  more  of  the  character  of  a  sail- 
ing ship ;  nevertheless,  from  the  experiments  with  the 
Niger  and  Basilisk,  it  does  not  appear  that  a  screw 
vessel  is  more  efficient  under  sails  than  a  paddle  marl, 
although  such  a  result  might  naturally  be  ex  pert  ad 
The  advantages  incident,  therefore,  to  the  use  of  screw 
vessels  with  auxiliary  power  do  not  result  from  any 
superiority  of  the  screw  as  a  propeller,  nor  from  the 
increased  facilities  which  it  presents  for  the  applicant 
of  sails,  but  are  to  be  ascribed  to  the  large  employment 
in  screw  vessels  of  wind  power,  which  coats  nothing, 
instead  of  steam  power,  w  hich  costs  much,  and  abo  to 
the  maintenance  of  lower  rates  of  speed  than  arc 
thought  necessary  in  paddle  vessels.  The  screw,  in- 
deed, is  a  less  cumbrous  propeller  than  the  paddle,  and, 
in  consequence  of  the  high  speed  of  engine  which  it 
l*ermits,  a  very  considerable  engine  power  will  go  in'o 
a  small  compass.  Upon  the  whole,  therefore,  the  screw 
for  all  purposes  of  auxiliary  propulsion  is  much  to  he 
preferred ;  nevertheless,  it  is  right  to  understand  that 
its  superior  eligibility  is  not  due  to  any  greater  effi- 
ciency than  the  paddle  as  a  propeller,  either  in  a  calm 
or  under  sail,  but  only  to  the  greater  convenience  in  the 
application  of  auxiliary  steam  power  which  its  employ- 
ment affords.' 

Comparative  Expense  of  conveying  Merchandise  m  a 
Paddle  Veucl  of  full  Power,  and  in  a  Screw  t'cstcl  f 
auxiliary  Power. —  For  the  purposes  of  this  corn  par  is  "i. 
we  may  take  a  paddle  vessel  of  1000  tons  burden  and  350 
horses  power,  and  a  screw  vessel  of  300  tons  (old  measure- 
ment) and  50  horses  power — each  performing  a  voyagr  i:f 
500  miles.  The  paddle  vessel  would  perform  the  voyage 
In  about  451  hours,  carrying  400  tons  of  cargo,  exclus  va. 
of  her  machinery  and  coals.  The  screw  ve.sel  would 
perform  the  voyage  in  about  62  hours,  carrying  400  t«-ns 
of  cargo,  exclusive  of  her  machinery  and  coals.  E*<  h 
Tassel  would  make  one  double  trip  weekly,  or  104  single 
trips  per  annum.   The  first  coat  of  the  paddle  ve>xl 
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would  be  about  40,000/.;  the  first  cost  of  the  screw 
vessel  would  be  about  10,000/.  In  the  paddle  vessel  the 
wages  and  the  scale  of  the  expenses  altogether  would  be 
r  than  in  the  screw  vessel.  'which  would  partake 
or  the  nature  of  a  coasting  ship.  The  following  is 
estimate  of  the  expense  of  each : 


cm  tnjrxuu. 


IO.(«XJ 


IV.  per  month,  and  fia.  per  day  »k- 

tnalllna;   33  81 

Two  mates.  Ant  7/.  and  second  17.  per  month,  and 

3».  *d.  per  da;  •         -         -         ■  -Mi 

Two  quarter-matter*  31  prr  month,  and  1*.  64.  per 

«lay  victualling        -        •  -         •  10  4 

I  rnwarnvn  si-  UU.  per  month,  and  li.M.  ,..-r  a,, 

victualling  •         -         -         -         -  16  O 
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rhus  it  appears  that  It  will  cost  19M  I4«. 
100  tons  of  merchandize  through  a  dist  ance  of  MX)  miles 
vith  a  full-powered  paddle  vessel,  and  that  it  will  cost 
>nly  60/.  12s.  6{d.  to  transport  the  same  merchandize 
hrough  the  same  distance  with  a  screw  vessel  of  auxi- 
lary  power.  The  average  speed  of  the  paddle  vessel 
s,  u  .1  be  ii  mile*  y-r  hour,  an  !  th.-  av.-r.igc.  »,.•«••  d  of 
he  screw  vessel  would  be  8  miles  per  hour. 

Comparative  Cost  of  carrying  Merchandize  in  Screw 
Vessel*  and  in  Sailing  Skips.  — By  carrying  an  luvestl- 
tatioo  similar  to  the  foregoing  into  the  case  of  sailing 
.hips,  so  at  to  deteimltie  the  cost  of  conveying  a  given 
pj.iiitity  of  merchandise  per  annum  through  any  given 
mjage  by  their  instrumentality,  as  compared  with  the 
•ost  of  carrying  the  same  merchandise  through  the 
iame  voyage  by  the  instrumentality  of  screw  vessels,  it 
till  be  found  that  the  screw  vessels  will  do  the  work  at 
be  least  expense,  or.  In  other  words,  that  a  given  sum 
if  money,  if  Invested  in  screw  vessels  -a III  yield  larger 
•turns  than  the  same  sum  of  money  Invested  in  sailing 
hi,.*,  and  this  irrespective  altogether  of  any 


SMEAR  STEEL. 

preference  which  may  fairly  be  expected  from  the  in- 
creased speed.  Mr.  Laming  states,  in  his  evidence 
before  the  committee  of  the  House  of  Lords  on  tlie 
slave  trade,  that  he  had  had  the  management  of  a  line  of 
sailing  vessels  between  London  and  Rotterdam  which 
were  at  length  superseded  by  screw  vessels,  after  having 
been  in  existence  for  V>  years ;  that,  taking  the  three 
sailing  vessels,  the  Hope,  the  London,  and  the  Alkmaar, 
by  which,  before  the  establishment  of  the  screw  vesse  », 
the  communication  had  been  maintained,  the  avt  rage 
cost  of  carrying  a  ton  of  merchandise,  from  one  terminus 
to  the  other,  was  1/.  Vis.  b$d.  With  the  screw  vessels, 
however,  the  City  of  London  and  the  City  of  Rotterdam, 
the  average  cost  ol  convej  Ina  the  same  quantitj,  ol  mtw 
chandize  through  the  same  distance  was,  on  an  average 
of  ten  voyages,  only  19*.  Gd. ;  so  that  the  screw  vessels 
not  merely  maintained  a  superior  speed,  but  did  the 
same  work  at  about  one-third  less  expense. 
Conditions  to  be  observed  in  the  Construction  of  Screw 

Vessels  The  whole  of  the  superior  eligibility  of  screw 

vessels  for  the  conveyance  of  merchandize,  whether 
compared  with  paddle  vessels  or  sailing  shins,  is  u*  t 
due  to  the  action  of  the  screw  itself  or  to  trie  use  of 
•team  power.  Much,  probably  most,  of  it  arises  from 
the  superior  form  of  vessel  which  has  been  simul- 
taneously introduced,  and  by  which  the  sails  have  been 
rendered  much  more  efficient  than  heretofore  in  urging 
the  vessel  through  the  water.  And  the  main  conditions 
necessary  to  the  satisfactory  performance  of  screw 
vessels  lie  in  making  the  form  of  the  vessel  sharp  and 
fine,  in  applying  a  large  amount  of  sail  poster,  and  in 
keeping  the  screw  well  immersed  in  the  water.  Screw 
vessels  should  be  broad  at  the  water  line,  so  as  to  enalilt 
them  to  bear  the  pressure  of  a  large  amount  of  sail 
and  the  sails  should  be  as  flat  as  possible,  and  be  Inn  t. 
to  the  spars,  so  as  to  enable  the  vessel  to  go  as  near  as 

ftossible  to  the  wind.  The  rigging  of  all  vessels  is  still 
n  a  most  defective  state.  It  is  without  auy  provision 
whatever  for  using  up  the  power  of  the  wind  in  an 
effectual  manner,  and  a  large  proportion  of  that  power 
is  consequently  lost.  Under  suitable  arrangements 
vessels  would  be  able  to  sail  directly  against  the  wind, 
instead  of  having  to  tack,  as  is  at  present  the  practice  ; 
and  there  is  every  reason  to  believe  that  before  many 
years,  expedients  for  this  purpose,  and  for  obtaining 
from  a  given  force  of  wind  and  area  of  sail  a  much 
larger  propelling  effect,  will  be  practically  applied. 

For  further  information  respecting  the  screw  pro- 
peller, sec  a  Treatise  on  the  Screw  Propeller,  by  John 
Bourne,  C.E.,  from  which  the  engravings  and  most  of 
the  information  given  in  this  article  have  been  ex- 
tracted. 

SEED  LAC.  The  substance  called  Gum  Lac  In  a 
granulated  form.  Sec  Lac,  in  Dict. 

S  EL  BITE.  A  name  given  to  native  carbonate  t.f 
silver. 

SE'NSOHY.  The  term  appears  to  have  been  first 
applied  by  Hartley  to  those  nerves  which  convey  a  sti- 
mulus to  the  neural  axis  or  nervous  centres  with  which 
they  are  connected,  in  contradistinction  to  the  nerves 
that  convey  a  stimulus  from  the  neural  axis  to  the 
muscles.  "  The  actions  of  sneezing,  swallowing,  couch- 
ing, hiccoughing,  vomiting,  and  expelling  the  lanes 
and  urine  "  are  to  be  deduced  "  from  those  vibrations 
w  hich  first  ascend  up  the  sensory  nerves  and  then  are 
detached  down  the  motory  nerves,  which  communicate 
with  these  by  some  common  trunk,  plexus,  or  ganglion.'' 
—  On  Man,  vol.  I.  p.  97.  This  class  of  motions  or 
vibrations,  now  called  "  reflex,"  Hartley  distinguishes 
from  those  produced  by  the  transmission  of  the  sen- 
sory vibrations  to  the  brain,  where  they  produce  "  st  n- 
» at  ion,"  and  excite  "volition;"  and  the  nerves  pro- 
ducing the  "  first  and  fourth  classes  of  m<  tory  vibrations 
of  Hartley's  system  "  have  been  recently  asserted  to  l  « 
anatomically  distinct  from  those  that  produce  sensational 
and  volitional  vibrations.  The  distinction  has  not  been 
recognised,  and  anatomists  apply  the  term  "sensory" 
to  those  parts  of  the  neural  axis  w  ith  which  the  sensory 
nerves  are  connected,  as.  e.g.  the  posterior  columns 
of  the  myelon,  the  optic  lobes,  the  thalnmi  and  the  cor- 
pora  striata,  which  are  termed  "  sensory  ganglions." 

SE'Kl'M.  ( I.at.  whey. )  In  Anatomy  the  constituent 
of  the  plasma,  or  liquor  sanguinis,  w  hich  remains  alter 
the  separation  and  coagulation  of  the  fibrin.  Serum 
contains  a  quantity  of  albumen,  and  coagulates  at  a  tem- 
perature of  from  150°  to  170°. 

SK'THITES  or  SETHIANS.  In  Ecclesiastical  His- 
tory, a  branch  of  the  Ophites,  a  sect  of  the  family  of  the 
(•nostic*.  They  are  said  to  have  believed  that  Seth.  tlut 
son  of  Adam,  appeared  again  In  the  person  of  the  Mes- 
siah.   (Mosk.  vol.  i.  cent.  2.) 

SE'V  ERITR.  A  hydrated  silicate  or  alumina  found 
In  nodules  in  the  gravel  of  St.  Sever  in  France. 

SHA'LLUT.  The  Allium  A  sen  Ion  i  cum  of  Linnaeus. 
It  possesses  the  flavour  of  garlic,  but  less  pungent. 

SHEAR  STEEL.  A  kind  of  steel  made  by  welding 
several  bars  together,  and  again  draw  ing  them  out.  It 


SHOEMAKERS'  BLACK. 


for  clothiers*  shears. 

See  Stbel,  In  Dict. 
SHELL  LIMESTONE.  See 
SHOEMAKERS'  BLACK. 
A  name  given  by  Pliny  to  sulphate  of  iron,  or  green 
vitriol,  from  the  circumstance  of  iti  being  u«ed  to  rub 
over  unned  leather,  to  which  it  communicate*  a  black 
dye. 

SI'BBENS.  A  disea«e  endemic  in  some  of  the  western 
parts  of  Scotland,  somewhat  resembling  the  yaws,  and 
propagated  by  direct  application  of  the  contagious 
matter. 

SI'DERITE.  (Gr.  ritxe,*,  iron.)  Sparry  Iron  ore. 
Native  carbonate  of  iron. 

SIDE'ROSCOPE.  (Gr.  e'r>-J:.  iron;  rn*ri*.  J  rievf.) 
An  instrument  for  detecting  minute  decrees  of  mag- 
netism in  substances  iiMially  supposed  to  be  n-m-mair- 

netic,  the  name  having  reference  to  the  hypothesis 

th  tt  the  traces  of  magnetism  so  detected  are  due  to  the 
presence  of  atoms  of  iron.  The  apparatus  proposed  by 
Lehailllf,  in  which  the  object  is  accomplished  by  means 
of  a  very  delicate  combination  of  magnetic  needles,  Is 
described  by  Pouillet,  Element  de  Physique,  and  by  Sir 
I).  Brewster,  Treatise  on  Magnetism,  in  the  Encyi 


SPERMATOZOA. 
SO'CIALISM.  The  science  of  r 


on  entirely  new  bases,  or  the  substitution  of 
ciple  of  association  for  that  of  competition  in  nr- 


Industry. 
*ks  in  Die 


See  Ru;nr  or 


branch  of  hu 

and  Saint  Simom  sns  in  Dict. 
innumerable  modifications  of  which  this  prinoru-  fc.< 
been  m*de  susceptible,  from  Rousseau  do»n  toPrec  - 
hon,  will  be  found  in  ~ 
Bewegung." 
SOLA  NO. 


SIGAU'LTI  AN  OPERATION 
symphysis  pubis,  for  the  purpose  of  increasing  the  ca- 
pacity of  the  pelvis  in  cases  of  impracticable  labour.  It 
was  first  performed  by  a  French  surgeon  of  the  name 
of  Sigault,  but  I*  now  discarded. 

SIGNATURE.  In  Printing,  a  letter  or  letters  of  the 
alphabet  placed  at  the  bottom  of  the  first  page  of  each 
sheet  of  a  book,  to  denote  the  order  of  the  sheets,  and 
to  guide  the  bookbinder  In  folding  and  arranging  them. 
Sometimes  figures  are  used,  but  seldom,  except  in 
America. 

SILICATES.  (Lat.  silex.)  Compounds  of  silica 
with  certain  bases:  thus  we  have  silicates  of  lime,  mag- 
nesia, oxide  of  Iron,  &c.  amongst  minerals  ;  and  silt- 
c  ite  of  lead  is  an  important  Ingredient  In  flint  glass. 

SI'LICITE.  (Lat.  sllex.)  A  silicate  of  alumina  and 
lime  (rom  Antrim  in  Ireland. 

SI'LVANITE.  Auriferous  and  argentiferous  ore  of 
Tellurium. 

SILVER  GLANCE  A  mineral ogical  synonym  of 
the  vitreous  sulphuret  of  silver. 

Sl'LVIC  ACID.  A  name  applied  to  that  portion  of 
common  rosin  or  colophony,  which  is  most  readily  solo- 
ble  In  cold  alcohol.  Its  combinations  with  salifiable 
bases  have  been  termed  si'vatet.  It  is  crystallisable,  and 
its  alcoholic  solution  reddens  litmus. 

Sl'NOPITE.  The  Sinopian  earth  of  the  ancients.  A 
hvdrated  silicate  of  alumina  and  iron  from  Asia  Minor. 

'si TO'LOGY.  (Gr.  nm,  aliment;  >syn,  a  discourse.) 
Dieteties,  or  ihe  doctrine  of  aliments. 

SKU'T  I* ERUDITE.  The  arsenuret  or  cobalt  found 
In  mica  slate  at  Skutterud,  near  Modutn  in  Norway. 

SLATE  SPAR.  A  variety  of  calcareous  spar  of  a 
shining  white  pearly  lustre  and  greasy  feel,  found  at 
Wicklow  in  Ireland,  In  Glentllt  In  Scotland,  and  In 
Norwav. 

SLEET.  Rain  mixed  with  hail  or  snow  in  small 
particles.  It  falls  during  gales  or  In  squally  weather, 
and  chiefly  In  spring  and  autumn,  when  the  temperature 
of  the  air  at  a  small  height  above  the  earth  is  below  the 
freezing  point.  M.  Kaemptz  considers  gusts  of  wind  to 
be  a  nece»»arv  condition  for  the  formation  of  sleet. 

SLIDH-REST.  An  apparatus  adaped  to  a  turning- 
lathe  for  carrying  the  tool,  and  which  by  means  of  screws 
Is  made  to  move  or  slide  along  the  frame  of  the  lathe  so 
as  to  bring  the  tool  successively  to  ihe  different  parts  of 
the  work.  The  advantages  obtained  by  the  slide-rest 
are  extremely  important,  particularly  in  reference  to 
the  construction  of  machinery,  where  extreme  accuracy 
is  requisite,  both  in  respect  of  the  site  and  form  of  the 
work.  The  tool  being  fixed  to  the  rest,  and  adjusted  by 
screws,  Its  distance  from  the  axis  about  which  the  work 
revolves  can  be  regulated  with  the  utmost  precision, 
while  a  degree  of  steadiness  is  secured  which  is  alto- 
gether unattainable  when  the  tool  is  simply  held  In  the 
laud. 

SLO'TTING  MACHINE.  A  machine  for  grooving 
metal  surfaces. 

SMALL  WARES.  A  commercial  term  applied  to 
tape,  biudlngs,  braid,  and  other  textile  articles  of  that 
kind. 

SMA'RAGDITE.  (Gr.  rpm&syUt.  emerald.)  A 
Tatiety  of  hornblende. 

SMILA'CINE.  (Lat.  smllax.)  A  crystallisable  prin- 
ciple obtained  fiom  Saisaparllla  root. 

SMI'THSONITE.  A  variety  of  calamine,  or  native 
carbonate  of  sine,  from  Somersetshire  and  Derbyshire, 
analysed  by  Smith»on. 

SNAKE  WEED.    The  great  Bistort,  Polygonum 
bslarta.    The  root  is  twice  bent  on  itself,  hence  the 
name.   This  root  contains  starch,  which  renders  it  nu- 
tritive ;  hence,  in  Siberia,  it  is  roasted  and  eatcu. 
MM 


A  hot  wind,  or  species  of  sirocco,  pre- 
vailing at  certain  seasons,  In  Spain  and  Portugal. 

SOLAR  PHOSPHORI.  Substances  which  art  sws 
to  be  luminous  in  a  dark  place  alter  hat  ing  bern  ex- 
posed to  light. 

SO'LVENT.  In  Chemistry,  the  liquid  in  wbictu 
solid  is  dissolved.  The  substance  dissolved  is  um.nir-s 
d  stinguished  as  the  totrend. 

SO'MER  VILLITE.  A  mineral  found  in  the  ejects 
blocks  on  Vesuvius,  named  after  Mrs.  Somervili*. 

SORDAWA'LITE.  A  mineral  of  the  hornNeod' 
family,  being  a  silicate  of  alumina,  iron,  and  magnt-su. 
with  about  3  per  cent,  of  phosphoric  acid.  It  occurs  a 
thin  veiiu'in  the  trap  rocks  of  Sordawala  in  Finland. 

SOU'JEE.    A  species  oi  Semolina  ;  it  it  a 
preparation  of  wheat  deprived  of  bran. 

SOURKROUT,  or  SAUERKRAUT, 
cabbage.  The  plants  are  collected  in  autumn.  di<H*.«a, 
the  stalks  removed,  and  the  leaves  cut  iuto  slice*,  t 
layer  of  which  is  placed  in  a  vat  alternating  with  t  later 
of  salt  till  the  vessel  it  full,  when  it  is  subjected  to  tr- 
action of  heavy  weights  placed  on  the  whole.  A:  tt* 
end  of  about  six  weeks,  when  the  acetous  fermcriUii* 
is  complete,  it  is  considered  lit  for  use.  The  method  of 
cooking  it  in  Germany  is  simply  to  stew  it  in  its  o»i 
juice  with  bacon,  pork,  or  other  fat  meat:  dill.  car»*n 
seed,  and  other  carminatives,  are  occasionally  *S£ti 
Sauerkraut  is  not  fitted  for  persons  troubled  wit  it  aoditr 
of  stomach  ;  it  has  a  slight  relaxing  effect  on  tbe  bosrri: 
As  an  antiscorbutic  it  has  long  heen  celebrated,  and  «n 
highlv  spoken  of  by  Captain  Cook.  (  Ft  km  a  a  am  Dirt  t 
SOW  AN  -  or  SOWINS.  The  husk  and  some  so- 
bering starch  separated  from  oats  in  the  manufacture  it 
oatmeal  arc  sold,  says  Dr.  Christison,  under  tbe  incor.- 
sistent  name  of  seeds;  these,  if  Infused  in  hot  vi 
allowed  to  become  sourish,  yield,  on  exj 
liginous  liquid,  which,  on  being 
trated,  forms  a  firm  jelly,  km 
A  similar  preparation  from 

^TpT3lSH  CHALK.   A  variety  of  steatite  or  i 
of  magnetia.    It  is  aUo  called  French  challc. 

SPECIFIC  HEAT.  In  Physics,  denotes  the  ratio  of 
the  quantity  of  heat  entering  into  or  pasting  out  o!  \ 
given  weight  of  any  substance,  to  the  cbauge  of  tempe- 
rature thereby  produced  For  instance,  if  U.e  unit  of  fa  -it 
be  assumed  to  be  that  quantity  of  heat  w  hich  is  necessary 
to  melt  a  pound  of  ice  at  the  temperature  of  Sr5  if 
Fahrenheit,  then  assuming  n  to  denote  the  number  of 
pounds  of  ice  necessary  to  cool  down  a  body  slKvt 
weight  is  one  pound  from  /  to  /'.  the  specific  heat  of  ti<e 
body  is  it  ~  (r  —  f)  Hence  if  t  —  r*=  1°,  the  spmbc 
heat  Is  denoted  simply  by  ts. 

It  is  found  by  experiment  that,  provided  a  body  doe* 
not  change  its  state  (as  from  solid  to  liquid),  the  abxe 
ratio  remains  constant,  or  nearly  so.  through  a  rot^ 


ii 


range  of  temperature ;  but  it  varit  s  greatly  ir. 
retpect  of  different  substances.  Thus  a  pound  of  watr* 
absorbs  thirty  times  more  heat  than  a  pound  of  metcu  j 
in  being  heated  the  same  number  of  degrees,  and 
quently,  the  specific  heat  of  water  is  thirty  I 
than  that  of  mercury, 
heats  of  different  subi 
assumed  equal  to  luOO ;  i 
b(  c  mies  .'i.'S- 

SPE1SS.   An  impure  arsenuret  of  n'ckel. 
from  the  ores  of  cobalt  and  nickel  in  smalt-works. 

SPELD1NGS.   A  Scotch 
whitings. 

SPERMATO'A.  (Gr.rvte.uM.terd;  mm,  rgf).  The 
cells  which  stand  in  the  relation  of  nuclei  to  the  sperm- 
cellt,  and  of  developmental  cells  to  the  tpennatoxovi. 
Sometimes  tbe  sperm-cell  contains  a  single  spertnatonn, 
sometimes  several  sperm  at  os,  in  which  case  the  result- 
ing spermatozoa  often  unite  together  and  form  a  fas- 
ciculus, as,  e.g.  in  the  sparrow. 

SPERMATO'PHORA.   (Gr.  m<u*,  and  *s?».  / 
carry.)    In  Anatomy,  cases  of  albuminous  matter,  in 
which  the  bundles  of  spermatozoa  are  packed :  they  ate 
largest  and  most  complex  in  the  Cephalopoda 
SPERMATOZO  A.  (Gr.  rwteuu.  and  ?•»,.  tuimttl.) 


The  filamentary  bodies  developed  in  the  semen,  and 
consisting  of  an  enlarged  extremity  called  ~  body,"  and 
a  vlbratile  filamentary  appendage,  called  tail."  Sper- 
matozoa consist  of  an  amber-coloured,  highly  refracting, 
homogeneous  substance,  lite  the  hyaline  nucleus  of 
cells,  and  are  formal  modifications  of  the  nucleus  of 
the  spermatoon.   They  arc  essential  to  Impregnation. 


)Ogle 


SPERM-CELL. 


SPERM-CELL.   In  Anatomy,  the  cells 
the  liquor  seminis.  In  which  are  formed  the 
or  cell*  of  development  of  the  spermatmoa. 

SPHE'ROS IDE' KITE.  (Gr.  r;«4<«.  a  globe,  and 
nlut*,  iron. )  A  name  given  by  Hausraann  to  a  granular 
variety  of  spathnse  carbonate  of  Iron. 

I P  i  K  E  N  A  RD.  The  ipikenard  of  the  ancient  *  appears 
to  hare  been  the  Sardustachys  satamanst,  the  root  of 
which  ii  highly  esteemed  at  tne  present  day  throughout 
the  East  a*  a  perfume,  and  aa  a  stimulant  medicine. 
The  plant  it  a  native  of  the  mountainous  parts  of  the 
north  of  India. 

SPINAL  CHORD  or  CORD.   See  Myelon. 

SPINAL  MARROW  The  division  of  the  neural 
axis  lodged  in  the  vertebral  column  of  the  trunk.  $<•« 

SPIRjE'A  ULMARIA.  (Lat.)  Meadow  Sweet.  The 
essential  oil  of  this  pbnt  has  been  produced  artificially  by 
the  oxidiiement  of  salit'ine,  and  has  been  termed  */>/- 
ruylons  next.    Its  chemical  formula  is  C, ,  Hj  O,  +  HO. 

SPUNK.  A  species  of  Agaric  or  fungus;  the  Poly- 
porus,  or  Boletus  igniariuM  ;  called  also  Touchwood. 
Cut  Into  thin  slices  and  beaten  till  soft,  It  has  been  used 
as  a  styptic  to  check  haemorrhage  ;  It  is  also  used,  when 
soased  in  a  solution  of  nitre,  for  kindling  matches  and 
tobacco,  under  the  name  of  amadou,  or  German  liiuter. 

SPURGE,  or  SPURGE  OLIVE.  The  Daphne 
Mezereon.  AH  parts  of  this  plant,  but  especially  the 
fruit  and  the  bark,  are  very  acrid  and  poisonous  ;  it  is 
used  as  a  sudorific  and  alterative  in  medicine,  and  is 
sometimes  applied  externally  as  an  irritant. 

SQUA'LUS.  (Lat.)  In  Ichthyology,  the  Linnsran 
generic  designation  of  the  shark  tribe. 

SQUIRTING  CUCUMBER.  The  Momordica  ela- 
terium.  When  the  fruit  or  pepo  is  ripe  it  separates  from 
the  stalk  and  expels  its  seeds  and  a  tldn  mucous 
juice  w  ith  considerable  violence  through  the  remaining 
aperture.  The  acrid  purgative,  known  in  pharmacy 
under  the  name  of  elattrium,  is  deposited  bv  this  juice. 

STANDARD  MEASURES  OF  LENGTH.  A 
standard-bar  measurer  of  very  refined  construction  was 
produced  by  Messrs.  Wnltworth  and  Co.  at  the  Great 
Exhibition  of  'KM.  The  machine  consists  of  a  metal 
frame,  at  each  end  of  which  is  placed  a  micrometer. 
These  micrometers. by  means  of  a  combination  of  screws 
and  wheels,  will  measure  small  differences  of  length 
corresponding  respectively  to  the  one-ioillionth  and 
the  one  five-thousandth  part  of  an  inch.  The  bar  to  be 
measured  is  carried  in  a  steel  groove  on  the  upper  part 
of  the  frame,  a  parallel-sided  piece  of  m<  tal  at  the  right- 
hand  end  forming  a  perfectly  flat  contact  for  measure- 
ment, and  the  other  end  abutting  against  the  left-hand 
micrometer. 

The  determination  of  the  exact  contact  for  the  mea- 
sure of  length  can  be  made  either  by  a  gravitation  test 
or  a  galvanic  test.  In  the  former  the  experimenter 
moves  the  end  of  the  screw  of  the  right-hand  micrometer 
through  one  division  of  the  head,  corresponding  to  one- 
millionth  of  an  inch,  and,  carefully  raising  the  contact- 
piece,  lets  it  fall  by  its  own  gravity  ;  and  he  repeats  this 
operation  till  the  approach  of  the  screw  prevents  the 
contact-piece  from  descending.  In  the  galvanic  test,  a 
small  battery  composed  of  a  piece  of  copper  and  line  sol- 
dered together  and  Immersed  In  rain  water,  is  con- 
nected with  the  micrometer,  and  also  with  a  delicate 
galvanometer  by  means  of  covered  wires,  the  bar  to  be 
measured  be  ng  insulated  from  the  machine.  The  con- 
tact is  In  this  case  indicated  on  completing  the  circuit 
by  the  deflexion  of  the  needle  of  the  galvanometer. 

STAR.  The  recent  researches  of  Sir  J.  Herschel, 
Argelander,  Struve.  Peters,  and  others,  have  led  to 
some  very  remarkable  views  relative  to  the  distanc 


lion  in  space. 

Distance  —Although  it  is  a  very  improbable  supposi- 
tion that  all  the  stars  are  of  the  same  site,  it  is  equally 
Improbable  that  their  real  magnitudes  are  in  any  way 
dependent  on  their  distance  from  the  sun  ;  but  unless 
this  latter  supposition  be  made,  wo  must  conclude  that 
on  the  average  (putting  individual  cases  out  of  view), 
the  most  distant  will  be  those  which  have  the  smallest 
apparent  magnitude. 

Argelander,  of  Bonn,  has  given  a  catalogue  of  the 
stars  visible  to  the  naked  eye.  In  which  they  arc  ill i Mil 
into  six  orders  of  magnitude  ;  the  faintest  stars,  or  those 
just  perceptible  by  the  naked  eye,  being  considered  as 
the  smallest  of  the  sixth  magnitude.  If  we  suppose  six 
concentric  spheres  to  be  described  about  the  sun,  with 
radii  such  that  the  first  contains  all  the  stars  of  the  first 
magnitude,  the  second  all  those  of  the  first  and  second 
magnitude,  the  third  all  those  of  the  three  first  magni- 
tudes, and  so  on ;  and  if  we  also  suppose  the  mean  dis- 
tance of  the  stars  of  the  first  magnitude  to  be  unity, 
then,  according  to  the  computation  of  Struve  (founded 
necessarily  on  certain  hypothetical  assumptions  respect- 
ing the  .Attribution  of  the  stars  in  space),  the  mean 
of  the  stars  of  the  different  orders  of  magni- 
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tude.  and  the  radii  of  the  spheres 
as  above  supposed,  are  as  follows :  — 


ibing  them, 


1-0000 
1 


Radius  of  Sphere. 

1  2638 

2-  1408 

3-  1961 

4-  4374 

6-2093 
8-8726 


Magnit 
2 

a 

4  1-9001 
&  5-4*45 
6  7-7258 
For  stars  of  the  three  next  magnitudes,  the  data  for  com- 

Kuting  the  relative  distances  have  been  furnished  by 
lesser s  tone  observations.    Struve  finds  the  radii  of 
I  the  circumscribing  spheres  to  be  as  fellows:  For  those 
'  of  the  seventh  magnitude  14  43' ,5  units  ;  for  those  of  the 
eighth  24-H4I5  ;  of  the  ninth  37  7364  ;  and  lastly,  he  con- 
j  eludes  that  the  smallest  stars  observed  by  Sir  William 
Hersthel  with  his  twenty-foot  reflector  are  at  an  average 
distance  of  227*8  unit*,  or  25  67  times  more  distant  than 
the  smallest  stars  visible  to  the  naked  eye.  {E'tudes 
d'  Astronomic  Stettaivt,  p.  81.) 

It  is  usual  to  express  these  almost  inconceivable  dis- 
tances in  terms  or  the  time  which  light  —  propagated  at 
the  rate  of  192.000  miles  in  a  second— takes  to  traverse 
thrm.  The  average  parallax  of  stars  of  the  first  magni- 
tude has  been  computed  by  Peters  to  be  0"-209.  (See 
Parallax,  in  Sum..)  Now  if  a  star  has  a  parallax 
of  1",  its  distance  is  20*,*'$  times  the  distance  of  the 
sun  from  the  earth  (for  radius  :  sin.  I"«s206265  :  1 ), 
and  the  time  which  light  takes  to  traverse  this  distance 
Is  about  3  years  and  K3  days,  or  34,  years  ;  therefore  the 
time  which  light  takes  to  come  from  a  star  whose  paral- 
lax is  0"-209,—  that  is,  to  traverse  a  distance  equal  to 
the  average  mean  distance  of  a  star  of  the  first  magni- 
tude, which  has  been  assumed  as  the  unit  of  the  above 
scale,  —  is  15*4  years;  to  come  from  the  remotest  star 
of  the  sixth  magnitude.  137  years  ;  from  the  remotest  of 
the  ninth  magnitude,  580  years  ;  and  from  the  remotest 
star  visible  in  Her  tenet's  twenty-foot  reflector,  3500  years. 
(£" lude$.  p.  106.) 

Humber  of  visible  Stars. —  As  no  limit  can  be  set  to 
the  distance  to  which  the  stars  may  extend  in  space,  the 
number  of  visible  stars  is  limited  only  by  the  powers  of 
the  telescope.  But  the  direct  enumeration  is  beyond 
human  power,  and  in  order  to  obtain  an  i 
it  is  necessary  to  have  recourse  to  hypo 
derations.  By  a  very  ingenious  investigation,  founded 
on  the  numbers  ascertained  by  Sir  W.  Herschel  to  exist 
within  certain  limited  spaces,  Struve  has  attempted  to 
compute  the  whole  number  in  the  heavens  within  the 
range  of  the  twenty-foot  reflector,  which,  as  stated 
above,  is  237-8  times  that  of  the  distance  of  stars  of  the 
first  magnitude,  lie  first  establishes  a  law  of  diminu- 
tion depending  on  the  angular  distance  from  the  plane  of 
the  galactic  circle  (see  Galaxy),  and  having  ascertained 
the  mean  number  visible  in  a  field  of  the  telescope  in 
that  plane,  he  finds,  by  a  process  of  integration,  the  whole 
number  in  the  celestial  vault  to  be  20,374,034,  or  up- 
wards of  twenty  millions.  Whether  this  number  be 
near  or  far  from  the  truth,  it  must  be  taken  as  the  most 
probable  estimate  yet  made.    (E'tudes;  p.  72.) 

If  we  confine  our  attention  to  stars  visible  to  the  naked 
ere,  the  number  may  be  estimated  with  greater  pre- 
cision. The  number  of  stars  of  the  several 
in  the  northern  hemisphere,  confc 
catalogue,  is  as  under  :  — 

Magnitudes  1  2  3  4  5  6 
Stars  in  each  9  34  96  214  550  1439 
Sums  9      43     139     353     903  2342 

Assuming  the  density  to  be  the  same  in  the  southern 
hemisphere  as  in  the  northern,  the  catalogue  should 
contain  4614  start.  It  is  estimated  by  Struve.  that  the 
numl^r  entered  in  the  catalogue  is  to  the  whole  number 
existing  (and  visible  to  the  naked  eye)  within  a  given 
space,  in  the  ratio  of  8136  to  10,000.  Hence  the  whole 
number  of  stars  w  hich  can  Ik?  seen  with  the  naked  eye 
is  5757,  or  less  than  WOO.  Sir  J.  Herschel  remarks  that 
the  whole  number  of  stars  already  registered,  down  to 
the  s.n-nih  magnitude  inclusive,  amounts  to  from  12  000 
to  15,000. 

Apparent  Magnitudes — The  method  of  estimating  the 
apparent  magnitude*  usually  adopted  Is  by  a  scale  of 
brightnesses  decreasing  in  geometrical  progression,  each 
term  being  half  of  the  preceding,  or  at  least  having  a  fixed 
ratio  to  it.  Sir  J.  Herschel  proposes  and  recommends 
the  adoption  of  a  scale  decreasing  as  the  squares  of  the 
terms  of  an  harmonic  progression,  namely,  the  series  I, 
V  4'  W»  is-  &c-  Thi»  "ode  '»  no«  ■»  purely  photometric 
one.  like  the  former,  but  involves  the  physical  Idea  of 
supposing  the  scale  of  magnitudes  to  correspond  to  the 
appearance  of  a  first  magnitude  star  removed  successively 
to  twice,  three  times,  four  times,  Ac.  its  original  or 
standard  distance;  so  that  U|*>n  the  supposition  of  an 
equality  among  the  real  lights  of  the  stars,  the  nominal 
magnitude  would  be  a  sort  of  index  to  the  presumable 
distance. 

Heal  Magnitudes — The  only  means  we  have  of  obtain- 
ing any  indication  respecting  the  real  magnitudes  of  tl-e 


uigiiizec  uy  \jkjk 


STAR  ANISE. 

•tart  is  by  meant  of  the  quantity  of  light  received  from 

ipared  the  light  of  «  Cen- 


directly  with  the 
tnents,  made  with  attention  to  ail  the 
quired  to  be  taken  account  of,  found  that  the  mean 
quantity  of  light  tent  to  the  earth  by  a  full  moon  exceeds 
that  tent  by  m  Centamri  in  the  proportion  of  37,40*  to  1. 
Dr.  Wollatton  (Phil.  Tram.  lK->9)  found  the  proportion 
of  the  tun's  light  to  that  of  the  full  moon  to  be  that  of 
HOI, 072  to  1.  Combining  these  results,  it  appears  that 
the  light  sent  to  us  by  the  tun  it  to  that  tent  by  st  Cen- 
tnuri  at  2I,9A&,000,000,  or  about  twenty-two  thousand 
million!  to  one.  Hence,  and  from  the  parallax  aligned 
to  that  ttar  (0"*913),  it  it  easy  to  conclude  that  its  In- 
trinsic splendour,  at  compared  with  that  of  the  sun.  is  in 
the  proportiou  of  2*3247  to  1.  The  light  of  Sirius  ft 
four  times  that  of  m  Centauri,  and  itt  parallax  it  only 
0"  23U.  if  to  much  ;  itt  intrinsic  splendour,  therefore, 
according  to  these  determinations,  must  be  above  sixty- 
three  times  (63  02)  that  of  our  sun.  (Herschel,  Oulltncs 
ij  Astronomy,  p.  553.) 

STAR  ANISE.    The  fruit  of  Tlliaum  ant  tn  turn,  an 
evergreen  growing  in  Japan  and  Cochin  China:  the 
seeds  hare  the  odour  of  common  anise, 
drilled  with  water,  an  oil  sometim 
dtani.  which  is  used  by  liqueur  maker*. 

STA'VESACRE.  The  Delphinium  tiaphysagria. 
The  seed*  of  this  plant  arc  emetic  and  purgative,  In 
enmequence  of  the  presence  of  Detphinia.  a  very  acrid 
bttter  principle,  which,  in  the  dote  of  a  few  grains,  ex- 
cites a  sense  of  heat  and  tingling  in  variout  parts  of  the 
body.  The  disease  in  which  it  hat  been  chiefly  success- 
ful is  neuralgia,  in  which  it  has  been  applied  externally 
tn  the  form  of  ointment. 

STEAM  HAMMER,  for  pile-driving.  An  ingenious 
machine  invented  by  Mr.  Nasmyth,  now  in  general  ute 
tn  government  and  other  large  workt.  "  It  contittt  of 
a  steam  cylinder, closed  at  the  bottom,  but  with  openings 
in  the  top  to  allow  the  passage  of  air  ;  a  piston  works  In 
it,  having  its  rod  passing  through  a  steam-tight  aperture 
in  the  bottom.  To  the  piston  the  monkey  or  driver, 
which  weight  torn,  is  attached,  and  it  thus  suspended. 
The  machine  it  worked  by  high-pretsure  steam,  which 
Ix-ing  admitted  at  the  bottom  of  the  cylinder  by  the  in- 
duction-pipe, raises  the  piston,  and.  with  it,  the  monkey 
attached  to  it.  The  Instant  it  arrives  at  the  height  re- 
It  closet  the  induction-pipe,  and. 


and  yield,  when 
called  Oleum  ba- 


eduction-pine  (also  at  the  bottom  of  the  cylinder),  the 
tteam  escapes,  and  the  piston,  with  the  monkey  attached 
to  its  rod.  Calls  freely  on  the  head  of  the  pile.    A  large 


heavy  cap  of  iron,  with  a  hole  to  allow  the  head  of  the 
pile  to  pass  through,  slides  between  the  upricht  stand- 
ards, and  guides  the  direction  of  the  pile.  The  monkey 
and  cylinder  also  follow  the  course  of  the  pile,  guided 
by  the  same  uprights,  between  which  they  slide." 

The  sating  of  labour  effected  by  this  contrivance  it 
very  great.  A  ttage,  which  carries  the  machine,  boiler, 
workmen,  and  every  thing  necessary,  moves  along  a 
railway.  Having  driven  one  pile,  the  machine  moves 
onward  the  regulated  distance;  it  then  picks  the  next 
pile  out  of  the  water,  hoists  It  high  in  the  air,  drops  it 
into  its  exact  place,  then  covers  it  with  the  great  cap  ; 
the  monkey  Immediately  arts,  giving  at  the  rate  or 
seventy-five  blows  in  a  minute.  The  vriiole  operation  of 
raiting  a  pile  from  the  raft,  putting  it  in  it*  place,  and 
driving  it  to  the  required  depth,  occupies  generally  from 
two  to  four  minutes.  By  the  old  method  of  pile  driving, 
a  comparatively  light  weight  (about  12  cwt.)  is  made  to 
fall  from  a  great  height,  and  the  blows  succeed  at  inter- 
val! of  about  five  minutes.  By  the  new  machine  a  very 
heavy  weight  (about  50  cwt.)  falls  through  a  height  of 
only  three  feet,  and  the  blowt  are  repeated  seventy- five 
times  in  a  minute. 

The  principle  of  this  invention  may  be  laid  to  consist 
in  the  employment  of  a  heavy  weight  moved  with  a 
small  velocity,  instead  of  a  light  weight  moved  with  a 
great  velocity.  In  a  p  iper  communicated  to  the  British 
Association  for  I&41,  Dr.  Greene  gave  the  following  In- 
stance of  the  state  of  the  heads  of  two  pilet,  as  driven 
by  the  two  methods  :  — 

"  One  was  56  feet  long,  driven  by  a  monkey  of  1 2  cwt. 
falling  from  a  great  height,  and  making  only  one  blow 
in  five  minutes,  and  requiring  twenty  hours  to  drive  it ; 
this,  though  protected  by  a  hoop  of  iron,  was  so  split  and 
shattered  on  the  head,  that  it  would  require  to  be  re- 
headed,  to  drive  it  any  further.  The  other,  though  60 
feet  long,  was  not  even  supported  by  an  iron  hoop,  and 
the  head  is  as  smooth  as  if  it  were  dressed  off  with  a 
new  plane.  It  was  driven  with  a  hammer  of  50  cwt., 
and  only  three  feet  fall,  making  seventy-five  blows  in  a 
minute,  and  was  put  into  itt  place  and  finished  in  four 
and  a  h*lf  minutes." 

STEI'NMANNITB.  One  of  the  mineraloglcal  ty- 
nonyms  of  the  double  tulphuret  of  lead  and  antimony. 

S  PE'LLITE.  A  variety  of  icolitc  crystallised  in 
delicate  rhomhic  prismt  grouped  in  concentric  ttart. 
from  KiUyth.  Scotland. 


STRAWBERRY. 

STEPHANITR.    A  mineralogies]  synonym  of 
of  the  varieties  of  brittle  tulphuret  of  silver. 

STEREO-ELECTRIC  CURRENT.  fGr.  rryja;. 
solid.)  A  term  applied  to  the  thermo-electrie  earn*: 
which  ensues  when  certain  metals  are  brought  into  cob- 
tact  at  different  temperaturet ;  it  implies  tbe 
Uon  of  a  current  of  electricity  In  tohd  bodies 
posed  to  the  voltaic  or  hydroelectric  current,  in  \ 
fluids  are  essential. 

STE'REOSCOPE.  (Gr.  reset*. *o/«f,  »ms.  Iriev.) 
The  name  given  by  Professor  Wbeatstone  to  an  instru- 
ment or  apparatus  proposed  by  him,  and  described  in  a 
paper  on  the  Physiology  of  Vision,  published  in  tbe  Pht- 
losophical  Transaction*  for  183H,  for  the  purpose  of  ex- 
hibiting the  effect  of  simultaneously  presenting  to  each 
eye  the  projection  of  a  solid  body  on  a  plane  turfite*  at 
it  appears  to  that  eye.  To  render  thit  clear,  it  may  be 
n<<  <r\  to  ot.M-rw,  that  when  a  body  t»|  three  dtrr-  o- 
sinns  is  placed  to  near  the  eyes  that,  on  looking  at  it,  the 
optic  axes  mutt  converge,  a  different  perspective  repre- 
sentation of  it  it  seen  by  each  eye  ;  tbe  body  bring,  in 
fact,  thut  teen  from  two  points  of  tight,  at  a  distance 
from  each  other  equal  to  the  distance  between  tbe  centres 
of  the  P^P"".  »nd  »he  Piclu™  fof  |J  projected  on 

two  perspective  drawings,  on  a  plane  surface,  to  n*»p 
been  made  of  an  object  as  it  is  seen  by  each  eye  respec- 
tively ;  In  order  to  try  the  experiment,  it  it  necessary 
that  the  pictures  be  placed  so  that  each  can  be  teen  by 
one  eye  only,  and  that  the  rays  of  light  from  the  corre- 
sponding points  of  the  two  pictures  fall  on  similar  points 
of  both  retina*,  or  enter  the  eyes  in  the  tame  directions 
at  the  rays  from  the  corresponding  points  of  the  origin*) 
object.  By  reason  of  the  small  distance  between  tbe 
two  eyes,  thit,  manifestly,  cannot  be  done  without  altrr- 
ing  the  direction  of  tbe  rays.  For  this  purpose  Professor 
\\  neatstone  employed  two  small  plane  mirrors,  ab""it 
four  Inches  square,  adjusted  at  right  angle*  to  each  other, 
so  a*  to  form  two  adjacent  sides  of  a  cube,  the  faces 
being  outwards.  Tbe  edge  where  the  two  plane*  meet 
being  brought  clote  to  the  face  of  the  observer,  and  the 
mirror*  being  placed  symmetrically  with  respect  to  the 
direction  of  the  vitual  rayt,  it  it  evident  that  If  the  two 
pictures  be  respectively  placed  before  the  mirrors  rrai- 
metrlcally,  and  at  equal  distance*,  ray*  of  light  pro- 
ceeding from  them  in  opposite  directions,  and  falling  on 
the  mirror*,  will  be  reflected  at  right  angles  to  tfcc  r 
,  and  become  parallel.  The  right  eye 
reflexion  of  the  picture  on  the  right 
the  left  eye  that  on  the  left  hand  side ; 
but  on  regarding  both  simultaneous  I  v.  the  mind  readily 
unites  the  two  images,  and  instead  of  the  two  plane  pic- 
tures, an  object  of  three  dimensions  make*  it*  ap- 
pearance, the  exact  counterpart  of  that  from  which  the 
pictures  were  drawn,  standing  out,  as  it  were,  in  relief 
between  the  planes  of  the  two  mirror*. 

In  the  Re|K>rt  of  the  British  Association  for  the  Ad- 
vancement of  Science,  for  1&49,  Sir  David  Brewster 
state*,  that  having  had  occasion  to  make  numerous  ex- 
periments on  this  subject,  he  was  led  to  construct  the 
stereoscope  in  several  new  form*.  Of  these  forms,  the 
most  generally  useful  is  the  Lenticular  Stcrcoscof^ . 
Thlc  instrument  contittt  of  two  tern i lenses  placed  at 
such  a  distance  that  each  eye  sees  the  picture  of  a  draw  - 
Ing  opposite  to  It,  through  the  margin  of  the  teroilem, 
or  through  point*  of  it  equidistant  from  the  margin. 
The  distance  of  the  two  portion*  of  the  lent  through 
which  we  look  must  be  equal  to  the  distance  of  lie 
centres  of  the  pupils,  which,  at  an  average.  It  two  and  a 
half  Inches.  By  this  method  the 
united,  but  i 


former  direction*, 
will  tee  only  the  r 
hand  tide,  and  the 


and  iron,  named  by  Haidinger  in  honour  of  C 
berg.    It  occurs  in  Bohemia  and  Hungary. 

STILBENE.  (mags*.  I  shine.)  A  peculiar  hydro- 
carbon, which  crystallises  In  scales  of  a  pearly  lustre. 

STILBITE.    A  pearly  variety  of  icolite  * 

ST1LPNOS1DER1TE.  (mJurssr,  hscens  ;  nhsfH, 
iron.)   A  native  oxide  of  iron. 

STIMML  An  ancient  name  of  tbe  tulphuret  of 
antimony. 

STIR-ABOUT.  A  moderately  consistent  mixture  of 
oatmeal  and  water  boiled,  and  generally  eaten  with  cold 
milk,  called  Porridge  in  Scotland.  W  hen  mixed  with 
the  thin  liquor  of  boiled  meat,  or  the  water  in  which 
cabbage  or  kale  hat  been  boiled,  it  Is  called  beef  brvst, 
or  kale  brotr.    ( Peacta*  on  Diet.) 

STONE  BLUE.  A  compound  the  basis  of  which 
is  usually  an  impure  starch,  or  mixture  of  starch  and 
gluten,  being  the  starchmaker*'  refuse,  coloured  either 
by  indigo  or  Prussian  blue.  It  it  used  in 
to  cover  the  yellow  tint  of  linen. 

STRAWBERRY.    The  fruit  of 
Straw  ti»  rr  h  ■>  <  ont-un 
The 


ontain  a  very  small  quantity  of  nutritive 
grains  or  seed-like  pericarp«^are  not  di- 


STRETCHING  MACHINE. 


SYMBOLS. 


that  tome  physician*  have  directed  their  patients  to 
buck  strawberries  through  rnutlln. 

STRETCHING  MA  CHINK.  Calicoes,  and  other 
similar  textile  fabric*,  arc  prepared  for  the  market  by 
being  stretched  in  n  proper  machine,  which  lay*  all 
their  warp  and  woof  yarn*  in  parallel  portions,  and 
extend*  their  width  after  the  shrinkage  occasioned  by 


j,  dyeing,  Ac. 
STROGA'NOUTTE.   (Named  after  Count  Stroga- 


A  mineral  found  in  loose  block*  in  the  Slii- 
•  river  of  Dauria,  of  a  greyish  white  colour, 
and  slightly  effervescent  with  acid*;  it  I*  a  silicate  of 
alumina,  soda,  and  lime,  combined  apparently  with  car- 
bonate of  lime. 

STROMEY'ERITE.  A  mineral  so  named  by  Hai- 
dinger,  after  the  Hanoverian  chemist  Stromeyer,  who 
analysed  it ;  it  I*  a  double  sulphuret  of  silver  and  copper. 

STRO'MNITE.  A  sulphate  of  baryta  and  carbonate 
of  strnntia:  probably  a  mixture  merely  of  the  sulphate 
and  carbonate,  found  at  Stromnes*  in  Orkney.  It  occurs 
iu  yellowish-white  translucent  masses,  with  a  slight 
pearly  lustre,  and  crystalline  cleavage. 

STRU'THEINK.  ( (Jr.  rr(st,fcr.  a  kind  ofh.-rh.)  A 
bitter  acrid  principle  obtained  from  the  root  of  Gypso- 
f.hiia  struthium.  It  appears  to  be  identical  with  sapo- 
*ine,  obtained  from  the  Saponaria  officinalis,  or  soap- 
w  ort. 

STRU'VTTE.  A  name  (In  honour  of  Strove)  given 
to  the  crystallised  ammonio-magnesian  pl»o»i>hate,  found 
in  peat  earth,  In  digging  the  foundation  of  a  church  at 
Hamburgh. 

STY'PHNIC  ACID.  (Gr.  m^*«,  astringent.)  An 
astringent  acid  compound  obtained  by  the  action  of 
nitric  acid  upon  certain  gum  resins.  It  is  also  called 
Kitrastyphmc  tic  id. 

STYRO'LR.  (Gr  m>f«{.)  An  oily  hydro-carbon 
obtained  by  distilling  liquid  ttorax.  It  is  perfectly  liquid, 
but  has  thecunous  property  of  becoming  a  soft  viscid 
transparent  solid  when  heated.  In  this  state  It  has  been 
called  metastyrolc.    The  formula  of  ttyrole  i*  (',,;  H„. 

SUBSTI  TUTION.  In  Chemistry,  this  term  i*  applied 
to  such  results  of  affinity  as  are  dependent  upon  the 
substitution  of  one  or  more  atoms  or  equivalents  of  a 
simple  or  compound  body,  for  the  same  number  of  atoms 
of  another  body  Thus,  in  the  decomposition  of  water, 
which  ensues  when  sine  is  made  to  act  upon  dilute  sul- 
phuric acid,  an  atom  of  zinc  is  substituted  for  (or  re- 
places )  an  atom  of  hydrogen,  the  latter  being  expelled. 
These  changes  are  clearly  shown  by  the  aid  of  formula;. 
Thu«,  iu  the  above  case, 

II  4  SO,  becomes  Zn+  SO,. 
Another  illustrative  case  of  substitution  occurs  In  the 
conversion  of  acetic  into  chloracetic  acid,  in  which  the 
3  atoms  of  hydrogen  belonging  to  the  acetic  acid  are 
titutcd  by  3  atoms  of  chlorine : 


*  *  1 

Acetic  acid 


C,  CI, 


3 


Chloracetic  acid. 
In  the  same  way  In  the  formation  of  nitric  ether,  an 
atom  of  nitric  acid  Is  substituted  for  an  atom  of  water  : 

CH.O-rHO  h,,tmt„ta  C<  H,Q  +  NO, 

Alcohol.  Nitric  ether. 

SU'CCORY.  Called  also  Chicory.  The  Chicorium 
intilmi  {wild  endive).  The  root  ot  this  plant,  which 
resembles  a  carrot,  when  cut  into  slices,  dried,  roasted, 
and  ground  into  powder,  is  used  for  the  adulteration  of 
ground  coffee.  It  has  a  somewhat  burned  flavour,  a 
very  little  resembling  that  of  coffee,  but  it  yields  a  large 
quantity  of  a  rich  brown  infusion,  or  decoction,  with 
water.  To  detect  the  adulteration,  sprinkle  the  sus- 
pected article  upon  the  surface  of  some  water  in  a  jar  or 
tumbler  :  if  genuine  coffee,  it  remains  for  a  long  time 
floating,  scarcely  tinging  the  water,  and  appearing 
greasy,  or  not  easily  wetted  ;  whereas,  If  succory  powder 
be  present,  it  communicates  a  deep  reddish-brown  tint 
to  the  water,  and  portions  of  It  soon  sink  to  the  bottom. 

SUDORI  PAROl  S  GLANDS.  (Lat.  sudor,  sweat; 
pario,  I  prod  nee.)  In  Anatomy,  the  secreting  organs  of 
the  sweat,  which  consist  of  a  slender  elongated  blind 
glandular  tube,  coiled  into  a  lobular  form  and  imbedded 
in  the  subcutaneous  fat,  and  continued  thence  in  a  spiral 
course  to  the  cuticle,  where  it  opens  by  an  oblique 
pore. 

SU'LFAMIDE.  A  crystallised  compound  obtained 
by  the  action  of  anhydrous  sulphuric  acid  on  ammonia. 
'I  be  compound  resulting  from  the  analogous  combina- 
tion of  dry  sulphurous  acid  on  ammonia  has  been  termed 
Suljimide . 

SULPHURA'TION.  The  process  by  which  certain 
silk,  cotton,  and  woollen  goods  are  subjected  to  the 
fumes  of  burning  sulphur,  or  sulphurous  acid,  for  the 
purpose  of  decolouring  or  bleaching.  The  rooms  or 
chambers  in  which  the  operation  is  conducted  are  often 
of  considerable  dimensions,  and  fitted  with  poles  and 
on  which  the  blankets,  shawls  and  similar  arti- 
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cles  may  be  suspended.   The  straw  used  in  the 
facturc  of  hats  is  similarly  bleached  or  sulphured. 

SU'NSTONK.  A  resplendent  variety  of  felspar, 
found  in  Norway  and  elsewhere.  The'pUy  of  colour 
which  it  exhibits  arises  from  minute  lamellar  crystals  of 
iron-glance  which  arc  embedded  in  it. 

SUPRARENAL  BODIES.  (Lat.  supra,  and  ren,  a 
kidney.)  In  Anatomy,  the  flattened  bodies  situated  on 
the  upper  part  of  the  kidneys  In  man,  and  at  the  fore- 
part iu  brutes  :  they  are  well  supplied  with  blood-ves- 
sels and  nerves,  and  are  composed  principally  of  simple 
or  closed  vesicles,  resembling  the  secreting  glands,  ex- 
cept that  they  have  no  ducts.  They  are  of  dispropor- 
tionately large  sise  and  the  fcetal  state  in  man  and 
quadrumana. 

•SU'RINAMINE.  A  cryslallisable  principle  obtained 
from  the  bark  of  the  Geqjfroya  Surinatnensis,  or  Suri- 
nam bark. 

SWEETBRE  AD.  The  thymus  gland  of  the  calf  is 
employed  as  food,  under  this  name ;  it  contains  about 
70  parts  of  water,  and  30  of  nutritious  matter,  chiefly  of 
an  albuminous  character.  "  A  fresh  sweetbread  when 
plainly  cooked  (by  boiling)  and  moderately  seasoned. 


a  very  agreeable  and  suitable  dish,  for  the  conva- 
t ;  hut,  when  highly  dressed,  is  improper  both  for 
dyspeptics  and  invalids."   (  Pkkbira  or  Diet.) 

SYE'POORITE.  A  sulphuret  of  cobalt,  found  in 
primary  rocks  at  Syepoor,  near  Rajpootanah,  In  North- 
west  India.  It  Is  said  that  the  Indian  jeweller*  use  It  to 
give  a  rose  colour  to  gold. 

SYMBOLS.  CHEMICAL.  A  chemical  symbol  Is 
the  representation  of  one  atom  or  equivalent  of  each 
elementary  substance  by  the  capital  Initial  letter  or 
letters  of  its  Latin  name,  it  being  necessary  where,  the 
names  of  two  or  more  elements  begin  with  the  same 
letter  to  add  a  second,  in  a  smaller  character,  for  the 
purpose  of  distinguishing  between  them.  Thus,  C.  CI, 
Ca,  Cd,  Co,  Cu,  Ce,  Cr.  are  the  symbols  of  Caibon, 
Chlorine,  Calcium,  Cadmium,  Cobalt,  Copper  (Cuprum), 
Cerium,  and  Chromium,  H  and  Hg  are  the  symbols  of 
Hydrogen  and  of  Mercury  (Hydrargyrum),  O  and  Os 
of  Oxygen  and  of  Otmium,  and  so  on.  The  following 
table  enumerates,  in  alphabetical  order,  the  simple  or 
elementary  substances,  with  their  annexed  symbol*,  and 
equivalents  or  atomic  weights ;  that  is,  the  respective 
weigh li  of  each  of  the  elementary  bodies  which  each 
symbol  is 

scale,  or  In  reference  to  hydrogen  as  unity : 

Atomic 
Weight. 

Aluminum      -        -        -  14 
Antimony  (Stibium)  - 


Bromine 

Cadmium 

Calcium 

Carbon 

Cerium 

Chlorine 

Chromium 

Cobalt  • 

Copper  (Cuprum) 
DidymiumV 
Fluorine 
Gluciuum 
Gold  - 
Hydrogen 
Iodine  - 
Iridium 
Iron  ( F< 
Lau 
l>ad  ( 
Lithium 


.„atie»e 
Mercury  (Hydrargyrum) 
Mohbdenum  - 
Nickel  - 
Niobium? 
Nitrogen 
Osmium 
Oxygen 
Palladium 
Pelopium?  • 
Phosphorus 
Platinum 

Potassium  (Kalium)  - 

Rhodium 

Ruthenium 

Selenium 

Stlicium 

Silver  ( Argent  nin) 
Sodium  ( Nidiiuai)  - 
Strontium 


-  7* 

-  60 

-  106 

-  11 

-  78 

-  56 

-  20 

-  6 

-  46 

-  36 
•  2M 

-  30 


19 
17 
2  0 
1 

126 
!»9 
28 
36 

IN 
7 
12 

ys 

100 
4* 
» 

14 

100 
I 
64 

32 

W 
40 
•Vi 
M 
40 
15 

H  H 
74 
44 


Sb. 


S- 

Br. 

Cd. 

Ca. 

C. 

Ce. 

CI. 

Cr. 

Co. 

Cu. 

Di. 

F. 

G. 

Au. 

II. 

1. 

Ir. 

Fe. 

In. 

lb. 

Li. 

Mg. 

Mn. 

Hg. 

Mo. 

NJ. 
Nb. 
N. 
Os. 

o. 

Pd. 

Pe. 

P. 

Pt. 

K. 

R. 

Ru. 

Se. 

Si. 

Ag. 

Na. 

Sr. 
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Sulphur 
Tantalum  (or 
Tellurium 
Thorium 
Tin  (Scannum) 
TiUnium 
Uranium 
Vanadium 
Wolf  ram  ium  (or 


-  m 

-  r* 


)  - 


s. 

Ta. 

Tc. 
Th. 
Sn. 
TL 
U. 
V. 

w. 

Y. 

Zirconium  23  Zr. 

It  will  be  understood  that  the  above  symbols  represent 
a  single  atnm  or  equivalent  of  each  of  the  simple  bodies, 
in  reference  to  Hydrogen  as  unity.  Thus,  H  repre- 
sents I  part  by  weight  of  Hydrogen ;  O,  8  parts  by 
weight  of  Oxygen  ;  S  16  of  Sulphur;  Hg,  100 or  Mer- 
cury, and  so  on.  It  is  evident,  however,  that,  as  far  as 
the  equivalent*  are  concerned,  other  numbers  or  weights, 
bearing  the  same  relations  to  each  other,  might  be 
adopted:  thus,  upon  the  oryx  en  scale,  oxygen  is  repre- 
sented as  =3  100;  in  which  case  hydrogen  is  12  '60,  sul- 
phur 200,  mercury  I2">0,  and  so  on.  But  we  shall  con- 
floe  ourselves  exclusively  to  the  hydrog 


SYRINGINE. 

mtna  is  replaced  by  its  itomorphous  iulUtlute, 
of  iron  ;  and  the  formula  of  this  salt  is 

K  O,  S  O,  +  Fe,  Oj,  SSO,  +  24  H  O. 

It  is  obvious  that  the  atomic  or  equivalent  weifKu  -f 
compounds  are  in  all  cases  to  be  deduced  from  tb«r 
symbols.  Thus,  the  symbol  of  potassa  K  O  indie *!<« 
its  equivalent  to  be  48,  for  the  equivalent  of  K  is  40,  aai 
that  of  oxygen  8.  And  again;  SO,,  the  symbol  c4 
sulphuric  acid,  is  equal  to  40  of  that  acid  ;  for  S  is  =  I* 
sulphur  and  O,.  8x3  =  24  of  oxygen;  and  16+24=40. 
Hence  also,  K  O,  S  03.  is  one  atom,  or  equivalent  of 
sulphate  of  potassa,  or  8«  parts  by  weight. 

In  the  construction  of  chemical  formula*  the  arrange- 
ment of  the  symbols  should  not  be  arbitrary,  but  surt 
that  the  basic  or  electro-positive  elements  should  pre- 
cede the  acid  or  the  elcctro-ncgative  elements:  beo^* 
sulphate  of  potassa  is  written  K  O.  S  O,.  and  not  SO., 
K();  and  chloride  of  sodium  is  represented  by  NaCL, 
and  not  CI  Na.  In  this  way,  also,  much  useful  informa- 
tion reinfecting  the  real  or  theoretical  constitution  of 
compounds  may  be  expressed  in  the  due  arrangement 
of  their  formula?:  thu»,  HO.SO,  represents  hvdrated 
sulphuric  acid  of  the  specific  gravity  of  1*4,  or  commou 
oil  of  vitriol,  which  may  be  called  a  sulphate  of  \t*icr  . 
the  acid  of  the  specific  gravity  of  178  contains  2  atom* 


en  scale,  which 

is  now  in  roost  general  use,  and  in  all  respects  preferable 

to  the  more  complicated  numbers  which  tbe  oxygen  ?*  *"ter  to  1  of  anhydrous  sulphuric  ac  d.  and  wight 
scale  necessarily  Involves.  |  !!!T/"re^^re£aAcd,,*i  2  HJ?»J8  <>i  ;  but  if  we  give 

When  two  or  more  equivalents  of  one  elementary 
•ub«tance  are  to  be  indicated,  figures  are  placed  either 
or  after  the  symtiol.  Thus,  2  equivalents  (or 
,  for  we  use  the  terms  srnonvmouslt)  of  iron  may 
be  represented  by  2  Fe,  or  by  Fe  *";  in  the  former  case 
a  large,  in  the  latter  a  small  numeral  being  generally 
adopted.  It  is  often  custom  iry  to  place  this  small  nu- 
meral somewhat  above  or  below  the  symbol,  as  Fe"  or 
F<  ,  but  there  are  inconveniences  and  no  advantages  j 
attending  this  arrangement;  and  they  give  to  these 
chemical  symbols  something  of  the  character  of  algebraic 
sjinbols,  with  which  they  have  little  in  common.  Some 
writers  have  expressed  two  atoms  of  an  element  by 
drawing  a  line  through  its  *vmt>ol ;  thus,  2  atom*  of 
hydrogen  are  represented  by-H  ;  2  of  sulphur,  b>  4r,  Ac; 
but  such  abbreviations  are  inconvenient. 

By  a  proper  collocation  of  symbols,  the  formula-  of 
compounds  are  easily  represented;  thus,  Cu  O  tepre- 
sents  an  atom  of  copper  and  an  atom  of  oxygen  in  com. 
bination,  that  I*,  protoxide  of  copper ;  Fe  O,  protoxide 
of  iron,  Ac.  Sulphuric  acid,  which  is  a  compound  of 
I  atom  of  sulphur  with  3  atoms  of  oxygen,  is  repre- 
sented by  S  Oj,  and  sulphate  of  protoxide  of  iron  by 
FeO  +  SO,;  or,  more  commonly,  the  symbol  +  u 
omitted  in  such  cases,  and  a  comma  substituted,  as 
Fe  t),  S  Oj.    It  will  be  observed  that  this  formula  has 


reference  to  the  assumed  proximate  constituents  of  the 
salt  in  question,  and  that  if  Its  ultimate  elements  only 
were  intended  to  be  indicated,  the  formula  would  stand 
thus,  Fe  S  <),.  In  many  instance*  the  plus  sign  and  the 
comma  are  conveniently  available  In  the  same  formula  ; 
thus,  the  double  sulphate  of  potassa  and  oxide  of  iron 
may  be  written  as  follows:  K  O,  S  +  Fe  O,  SO, 
Here  the  o  mnia  may  be  assumed  as  indicating  a  more 
intimate  or  higher  order  of  combination  than  the  plus 
sign,  namely,  that  of  the  oxide  and  acid  in  each  salt, 
while  the  union  of  the  salts  with  each  other  is  repre- 
sented by  the  sign  +. 

In  the  preceding  formula-  the  figures  only  affrct  the 
symbol  to  which  they  are  immediately  appended.  When 
they  are  intended  to  apply  to  the  rntire  compound,  they 
precede  the  symbol  ot  the  compound,  and  it  Is  in  such 
cases  clearer  to  u*e  large  figures:  thus,  3  S  Oj  repre- 
sents three  atoms  or  equivalent  -  of  sulphuric  acid,  and 
2  Cu  O.  two  atoms  of  protoxide  of  copper.  A  salt  con- 
taining two  atoms  of  oxide  of  copper  and  one  of  sul- 
phuric acid  would  be  written  as  follows:  2  Cu  O,  S  O,. 
or  2  Cu  O,  +  SO.,:  in  these  cases  the  intervening  comma 
or  plus  sign  pr.  vents  the  extension  of  the  influence  of 
the  figure  2  beyond  the  oxide  of  copper,  and  if  our 
object  were  to  imply  /tro  atoms  of  sulphate  of  copper,  we 


and  in  i 

ibni 

-  NO 

N 

-  NO, 

N 

.  NOj 

N 

N  0« 

V* 

•:: 

-  NO, 

N. 

to  it  the  formula  II  O,  8  O,  +  H  O.  we  indicate  that  I 
atom  of  water  only  is  combined  as  a  base,  with  the 
anhydrous  acid,  and  that  the  second  atom  of  water  is  in 
combination  with  the  sulphate  of  water,  constituting  as 
it  were,  water  of  cr>  Htalluatton. 

In  cases  where  complicated  formulae  are  to  he  ex- 
pressed, and  more  especially  in  the  combinations  wit* 
which  the  mineralogist  has  to  deal,  the  above  *y mbt.be 
notation  may  become  inconveniently  long,  and,  accord- 
ingly, various  abbrevutions  have  been  suggot.d,  bit 
the  evil  of  them  is  their  frequent  indistincti.es.,  and  tb* 
confusion  which  results  from  slight  and  almost  un- 
avoidable typographical  errors.  The  equivalent  of 
oxygen  In  oxides  and  acids  is  thus  frequent  I  v  repre- 
sented by  a  point  placed  over  the  symbol  of  the  element 
with  which  the  oxxgen  is  combined.  Tbe  following,  for 
Instance,  are  the  several  combinations  of  nit 
oxygen,  represent 
notation  :  — 

Nitrous  oxide 

Nitric  arid  - 

Hyponitrous  acid 

Nitrous  acid 

Nitric  acid  - 

Mineralogists  also 
sulphur  by  substituting  a  < 

element  with  which  it  is  combined,  in  place  of~u«ing  tbe 
letter  S  in  the  usual  way ;  thus  they  indicate  the  thne 

:  — 


th  • 

the  symbol  of  the 


8, 

S3 


by  As 

Hi 

»  As 

.  "a;. 


Certain  compound  bodies,  more  especially  where  they 
perform  the  part  of  elementary  substance* .  are  some- 
times  conveniently  represented  'by  their  initial  letter  or 
letters,  as  if  they  were  s  mple  bodies 
s  a  compound  of  2  ' 
Indicated  by  Cv. 


Cyanogen,  which  is  a  compound  of  2 
|  with  1  of  nitrogen,  is  li 
•ence  of  *nd.  Ethyl*,  which  is  a  compound  of  4 


should  inclose  all  that  is  to  be  affected  by  the  figure  2 
within  brackets,  and  write  It  thus  :  2  [Cu  O,  S  03J.  To 
give  one  other  instance:  Fb  O,  Cr  (>3  is  the  neutral 
eliminate  of  b  ad  ;  and  3  fPb  O.  Cr  On]  is  three  atoms  of 
the  same  neutral  chromate ;  but  2  Fb  O.  Cr  O-,  is  the 
dichromate  or  subchromate  of  lead,  ami  3  (2  Pb  O,  Cr  O3] 
is  three  atoms  of  the  same  dichromate.  li  O.  2  Cr  o, 
is  the  bichromate  of  potassa,  and  4  [K  O,  2  Cr  Oa]  four 
•torn*  of  the  same,  Ac. 

The  following  are  more  complicated  illustrations  of 
the  application  of  these  symbolic  notations  :  K  O,  S  Os 
-r  Al.j  Oj,  3  S  Oj  +  24  H  O  represents  the  constitution  of 
crystals  or  common  alum  ;  they  include  an  atom  of  sul- 
phate of  potassa,  an  Atom  of  mlphate  of  alumina,  and  24 
atoms  of|,  water  of  crystallisation:  an  atom  of  alumina 
In-' 


ami  tthyle.  whi.-h  is  a  .  on 
c^ru^in^rf!nirt«»ea  and 


or 


organic 

initial  letters,  with 


ti 


For 

of 

of  C,  X ; 
of  carbon 
And.  lastir. 
are  similarly 
the  plus 
of  giving  tVe 


ncludes  2  at. hps  of  aluminum  and  3  of  oxveen,  ami  its 
ulphate,  as  it  exists  in  alum,  is  constituted  of  1  atom  of 
alumina  and3  of  sulphuric  acid.   In  iron  alum  the  alu-  [ 


ofC,  II, 
acids 

by  one  or 
sign  attacncd; 
of  Morphia, 

♦  ♦ 

are  represented  by  Hoe.  Cln.  Ac.  and  Acetic,  Tartanr, 
and  other  acids,  by  A.  Tar,  Ac.    But  these  and  si-rilar 

(  abbreviations  are  only  admissible  »  here  a  frequent  re- 
petition of  the  extended  symbol  is  required,  ard  where 
th-  indication  of  the  elementary  components  is  ixc- 

j  material. 

SVNAPTA'SE.    (Cr.  rv,««-r*.  to  be  present.)  A 
term  applied  by  Roblqnet  to  the  emulsine  or  vegetable 
,  caseine  of  the  almond,  In  consequence  of  its  neretsary 
;  presence  in  the  conversion  of  amyedahne  into  hydrncy- 
j  anic  acid  and  bitter  almond  oil. 

j  SYKINGl'NK.  A  cnstallitaMe  bitter  principle  ob~ 
;  tained  from  the  leaves  of  the  lilac  tree  (Shrmea  Thten- 
\ris).    It  has  also  been  called  l.laeme. 


ioogle 


SYSTEMIC. 

SYSTE'MIC.  In  Physiology,  it  applied  to  designate 
the  circulation  of  the  general  system,  beginning  at  the 
left  ventricle  and  aorta,  and  ending  at  the  vena;  cava* 
and  right  auricle,  ai  contradistinguished  from  the  circu- 
lation through  the  lung**,  which  U  called  "pulmonic." 
They  hare  alio  been  termed  the  greater  and  letter  cir- 
culations. The  parts  concerned  in  these  circulations 
have  also  received  the  same  names :  thus  the  left  ven- 
tricle is 


T. 


TABOO.   A  word 


by  the  South  Sea  islanders 


(Gr.  rmrut,  rapid.)  A  very  fusible 
alumino-tllicatc  of  protoxide  of  iron,  occurring  in  cer- 
tain basaltic  rockt.  Its  name  ins  rcturonte.  to  its  rapid 
fusibility. 

TAFFO.   A  manure  made  in  China,  composed  of 
night  soil  mixed  up  with  clay 
which  are  dried  in  the  sun. 

TA'GILITE.    A  native  pi 
Nlschne-Tagllsk,  In  Siberia 

TA  LBOT.   A  hunting  d  _ 
beagle. 

TA'LBOTYPE.  A  name  given  certain  photographic 
pictures  in  honour  of  the  inventor  of  the  proccts,  Mr. 
VV.  A.  Fox  Talbot.   See  Photography,  InDicr. 

TANGlllCl'NE.    A  cryttallisable  neutral  principle 
said  to  possess  narcotic  properties,  extracted  from  the 
cl  or  teed  of  the  Tunghinia  pnu-nt/rra,  a  native  of 
igatcar.    This  seed,  which  Is  said  to  be  a  deadly 


in  Madagascar  to  ascertain 
of  suspected  persons,  as  a  kind  of  ordeal,  those 
v  ho  withstood  it  being  deemed  innocent.  The  extract 
of  the  seed  has  been  called  Tanginine. 

TANSY.  Tanacetum  vulgare.  The  herb  and  flow- 
ers of  this  plant,  used  sometimes  at  a  kind  of  medi- 
cinal'pot-herb,  have  a  disagreeable  though  somewhat 
aromatic  odour,  and  a  strong  nauteout  bitter  taste.  A 
small  portion  Is  sometimes  added  to  omelets,  and  we 
have  heard  of  Tantu  puddings. 

TABA'XACINE.  A  crystallisable  bitter  principle 
contained  in  the  juice  of  the  root  of  dandelion  (Lconto- 
d M  taraxacum). 

TA'KNO  W1TZITB.  A  carbonate  of  lime,  or  spe- 
cies of  arragonite,  containing  a  small  proportion  of  car- 
bonate of  lead,  found  at  Tarnowiti,  in  Upper  Silesia. 

TAU'HINE.    A  crystalline  substance  containing  a 
Urge  proportion  of  sulphur,  and  obtained  from  bile.  Its 
formula  is  C,  HjO,  S,  N. 
TE'BETII.   The  tenth  month  of  the  Jewish  eccletl- 


TK'KOKETINE.  A  cry  stalline  resinous  product  ob- 
tained from  turf. 

TKLEGKAPII.  The  Electric,  or,  as  it  ought  more 
properly  to  be  called,  the  Klbctbom  agnetic  Tble- 
vri  ph,  has  now  superseded  all  other  means  of  telegraphic 
communication.  VVe  purpose,  therefore,  here  briefly  to 
describe  the  principle  upon  which  these  instruments  arc 
constructed,  referring  for  minute  details  to  the  various 
works  which  have  been  published,  and  to  the  tpecifica* 
t  onsof  the  many  patents  which  have  beeu  issued  u|n>ii  the 
subject  The  mutual  relation  of  electric  and  magnetic 
currents  will  be  evident  from  what  hat  been  ttated  else- 
where under  the  heads  Elxctrouagmrtism  and  Gaiaa- 
tsomktkr,  so  that  it  will  only  be  necessary  to  recapitulate 
as  have  especial  relation  to  tele- 

a  current  of  voltaic  electricity  is  traversing  -a 
current  it  at  the  same  lime 


i  to,  and  as  it  were  revolving 
as  Its  axis  |  and  if  the  pole  of 
a  magnet  be  supposed  capable  of  freely  moving  in  any 
direction,  the  tendency  of  such  pole  would  be  to  revolt  c 
about  the  wire  in  question,  or  rather,  about  the  electric 
current  which  that  wire  carries.  If  acommon  magnetic 
needle,  turning  horixontally  upon  a  point  or  pivot,  be 
brought  near  the  voltaic  current,  or  to  the  wire  con- 
v eying  that  current,  the  magnet  will  accordingly  be  de- 
flected from  its  meridian.  Supposing,  for  instance,  the 
magnetic  needle  in  its  natural  position,  and  pointing 
therefore  north  and  south,  to  be  approached  by  a  w  ire 
transmitting  the  volta-clectric  current,  held  above,  and 
parallel  to  the  needle,  the  deflection  of  the  n>  edle  will 
take  place  either  to  the  right  or  left,  or  to  the  north  or 
touch,  the  direction  of  the  deflection  depending  upon 
that  of  the  electric  current ;  and  accordingly  the  ten. 

Jar, 


may  so 

his  principle  the  various  forms  of  the  | 
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constructed.  Now,  In  reference  to  the  application  of 
such  principle  to  telegraphic  purposes,  another  form  of 
apparatus  must  be  adopted,  in  which  the  magnetic  needle 
and  deflecting  current,  instead  of  being  placed  hori- 
lontally.  as  in  the  galvanometer,  are  placed  vertically,  or 
perpendicularly,  at  in  the  annexed  diagram,  where  A  B 
represents  a  wire  having  a  magnetised  steel  needle  placed 
immediately  behind  it,  and  so  adjusted  at  to  hang  verti- 
cally when  at  rest.  If  an  electric  current  be  now  made 
to  descend  from  A  to  B  through  such  wire,  the  needle 
wUl  be  deflected  into  the  position  N  S;  that  U,  its  north 

(I.) 


(2.) 
A  O 


ate 


pole  will  turn  to  the  right  as  you  stand  before  It  |  and  on 
increasing  the  force  of  the  electric  current,  the  deflec- 
tion of  the  needle  might  be  so  far  increased  as  to  cause  it 
to  place  itself  at  right  angle*  to  the  electric  current,  as 
shown  by  the  dotted  fkure;  but  this  may  be  prevented 
by  the  small  studs  cc,  by  which  such  extreme  deflection 
is  limited.  If  we  now  suppose  the  wire  to 
be  continued  on,  and  bent  into  the  shape  of 
the  letter  U,  the  current  still  passing  on- 
wards, that  Is,  down  the  limb  A  B  and  up 
B  C  (as  indicated  by  the  darts),  then  the 
portion  of  the  current  B  C  would  also  act 
upon  the  needle,  and  proportionately  in. 
crease  the  deflection.  If  we  now  change 
the  direction  of  the  electric  current,  so  as 
to  send  it  down  C  and  up  A,  then  alto  will 
the  direct  on  of  the  deviation  of  the  mavne- 
tic  needle  be  changed,  and  its  north  pole, 
inttead  of  pointing  to  the  right,  will  point 
to  the  left  And  if,  by  repeated  convolu- 
tions of  the  wire,  the  electric  current  be 
made  to  pass  many  times  around  the  mag- 
netic needle,  the  deflection  would  be 
increased,  so  that,  by  the  adoption  of  this  latter  rxpe- 
dient,  or  the  use  of  a  coil  instead  of  a  tingle  wire,  the 
effect  of  the  electric  current  may  be  to  multiplied  at  to 
produce  a  considerable  deflection  by  a  comparatively 
feeble  current.  This  It,  in  fact,  the  principle  of  the 
gnlt>anometric  multiplier,  and  is  the  form  of  apparatus 
used  in  the  electric  telegraph,  at  now  most  commonly 
conttructed.  The  conttruction  of  Ibis  coil  it  thown  m 
the  annexed  wood-cut    It  contltts  of  a  polished  w  ooden 


'U 


or  Ivnrv  frame,  round  w  hlch  are  bound  some  hundred 
feet  of  fine  topper  wire,  covered  with  silk,  which,  being 
a  nonconductor,  prevents  the  Literal  passage  or  transfer 
of  electricity  from  wire  to  wire,  to  that  the  current,  en- 
tering at  A,  passes  through  the  whole  length  of  the  coll, 
and  goes  out  at  B.    Two  magnetic  needles  are  I 


4  X 


fixed 
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upon  an  axis  which  passes  through  the  frame,  one  within, 
and  thr  other  without  the  coil,  the  poles  of  which  needles 
•re  in  opposition  to  each  other,  by  which  they  are  ren- 
dered a  smite,  that  is,  they  are  not  affected  by  the  mag- 
netism of  the  earth.  This  coil  is  so  placed  at  the  back 
of  the  dial  plate  of  the  telegraph,  shown  in  the  next 
diagrams,  as  to  allow  the  outer  needle  to  traverse  right 
and  left  upon  the  dial  plate. 

Having  said  thus  much  of  the  principle  upon  which 
the  usual  form  of  the  electro-magnetic  telegraph  is  con- 
structed, we  may  now  further  explain  the  details  of  iu 
simplest  form,  iu  which  one  indicating  needle  only  is 
employed,  and  which  therefore  is  usually  called  the  Sin- 
gle needle  instrument.  A  front  and  back  view  of  this 
telegraph  Is  given  in  the  following  cuts,  the  battery  being 
represented  annexed  to  the  Utter,  and  the  circuit  through 


the  galvanomotric  coil  A  being  completed  by  the  wire 
W  W.  The  following  description  of  the  working  of  the 
instrument  is  abridged  from  Mr.  C.  V.  Walker's  "  Elec- 
tric Telegraph  Manipulation,"  to  which  we  may  here 
refer  the  reader  for  a  variety  of  details  respecting  its 
construction  and  uses,  which  would  hare  been  irrelevant 
in  this  article. 

The  Instrument  has  a  twofold  character :  It  is  either 
passive,  or  ready  for  receiving  signals  from  another  in- 
strument t  or  it  is  active,  or  ready  for  transmitting  sig- 
nals to  another  instrument.  By  describing  first  how  it 
is  fitted  for  receiving  signals,  and  then  how  it  is  arranged 
for  transmitting  them,  we  shall  be  better  able  to  analyse 
It,  and  comprcheud  iu  structure.  Hie  frame  of  the  coil 
1110 


A  Is  screwed  upon  the  face  of  the  instrument  wkid 
face  is  a  brass  plate  varnished  on  the  inner  side.  Last- 
ing at  the  coil,  a  short  wire  from  Its  right  asms!  em 
comes  to  a  screw  terminal,  which,  by  a  slip  of  brass,  u 
connected  with  another  terminal  U.    The  left-hand  mt 
of  the  coil  comes  also  to  a  terminal,  from  which  a  da? 
of  brass  descends  to  a  brass  plate,  b'-re  partly  htddea. 
but  its  form  may  be  seen  from  a  similar  plate,  visible  sa 
the  left  side.    These  twin  plates  are  in  metallic  csav 
ncction  by  means  of  the  two  upright  springs,  shows  ia 
the  cut.   The  springs  are  of  steel,  and  prees  ttroagh; 
on  two  points  in  a  snort  Insulated  brass  rod  ml,  which  • 
screwed  into  the  framework  of  the  instrument.  Tke 
left-hand  plate  Is  connected  with  the  terminal  D,  alio  sv 
a  slip  of  brass.    If,  now,  the  two  terminals  U  and  v 
are  connected  by  a  wire  W  W,  the  circuit  will  be  entt- 
plete,  as  follows :  from  the  terminal  U  into  the  coil  at 
the  right-hand  side;  out  of  the  coil,  at  the  left  ode, 
downwards  to  the  right-band  plate;  up  the  rlght-haad 
steel  spring,  across  the  brass  rod  n,  to  the  left-hand  steel 
spring ;  downward,  by  this  spring,  to  the  left-hand  plate, 
thence  by  the  slip  of  brass  to  the  terminal  D,  and  theme* 

Sthe  wire  W  W  to  the  terminal  U,  whence  we  started. 
j  dow,  the  wire  from  U  went  up  the  line  of  railway, 
and  the  wire  from  D  down  the  line,  and  the  circuit  wees 
in  some  way  kept  complete  on  the  large  scale,  as  it  has 
been  here  described  on  the  small  scale,  any  eatuik. 
current  passing  along  the  wire  from  a  distant  station 
would  traverse  this  coil  in  Us  course,  and  would  deflect 
tke  needle,  and  so  make  a  signal. 

So  far  for  receiving  a  signal ;  now  for  sending  one. 
Were  we  to  go  out  on  the  open  railway,  taking  with  us 
a  battery,  and  to  cut  any  one  of  the  wires,  and  place  fes 
two  ends,  thus  obtained,  upon  the  two  terminal  ends  at* 
the  battery,  a  current  would  pass  along  the  line,  and  taw 
needles  on  that  line  would  be  deflected ;  and  tf  we 
changed  hands,  so  as  to  reverse  the  connections,  tad 
consequently  to  reverse  also  the  direction  of  the  electric 
current,  the  deflections  of  the  needles  would  be.'rcieiiea. 
The  same  would  happen  were  we  to  cut  a  wire  has  Ms 
the  office,  or  inside  the  telegraph,  and  to  treat  it  la  a 
similar  way.    Now,  in  every  apparatus  contrived  tot 
transmitting  signals,  we  have  a  place  corretprmiimg  to 
suck  a  cut  wire;  and,  near  this  place,  are  the  poles  of 
the  battery,  mounted  and  moveable,  to  that  they  may  b* 
readily  applied  in  the  breach,  one  war  or  the  other  as 
required.    The  place  here  (Jig.  b.)  Is  the  top  tf  tke 
springs.   They  are  not  Joined  to  the  brass  rod  n,  hut 
press  kard  upon  it,  and  can  readily  be  raised  ;  and  when 
either  of  them  is  raised,  the  circuit  is  broken.  Now 
near  this  place  It  a  contrivance,  by  which  the  poles  of 
the  battery  may  make  a  breach  in  the  circuit,  and  ba 
applied  in  the  breach  in  either  direction.    The  draw 
B  is  of  box- wood,  the  ends  c  and  z  being  capped  with 
brass,  and  insulated  from  each  other  by  the  wood  left 
between  them.   The  dram  is  moveable  by  a  handle  la 
front  of  the  instrument,  visible  In  fig.  4.   A  stool  steel 
wire,  c\  is  screwed  beneath  Into  the  c  end  of  the  draw  t 
and  a  similar  wire,      Is  screwed  above  into  the  z  end. 
These  two  wires  are  the  poles  of  the  battery,  vf  being 
connected  with  the  sine  end,  and  &  with  the 
thus  |  —  from  the  copper  end  of  the  battery  a  wire  : 
to  the  terminal  C;  thence  a  slip  of  brass  leads  to  a 
curved  brass  spring  which  presses  on  the  drum  at  c; 
from  the  sine  end  of  the  battery  a  wire  goes  to  the  ter- 
minal Z,  and  thence  "a  slip  of  brass  leads  to  a  similar 
curved  spring,  pressing  on  the  continuation  of  the  x  end 
of  the  drum,  as  shown  in  the  figure.    Whenever,  thaws 
fore,  the  drum  Is  moved,  the  steel  wire     will  lift  op  one 
or  other  of  the  upright  steel  springs ;  it  U  now  lifting  up 
the  right-hand  one,  and  to  breaks  the  circuit ;  but,  by  a 
little  further  motion  of  the  drum,  the  wire  c  will  press 
upon  the  boss  below,  at  thown  in  the  figure,  and  thus 
there  will  be  a  battery-pole  on  each  tide  of  the  breach, 
and  a  signal  will  be  made  on  this,  and  on  all  instruments 
connected  with  it.  And,  from  toe  peculiar  arrangement 
of  the  drum,  the  motion  can  be  changed  at  rapidly  as 
the  hand  can  move.    I  have  shown  the  battery  con- 
nections exactly  as  they  occur  in  practice ;  and  the  con- 
nections are  such  that  if  the  right-hand  spring  is  moved 
off,  the  needle  moves  to  the  right,  and  If  the  left  to  the 
left.   The  needle  oti  the  face  of  the  instrument  always 
has  Its  north  end  upward,  and  the  needle  within  the  coil 
Itt  north  end  downward,  to  that,  by  the  law  elsewhere 
stated  (fig.  1).  if  we  look  at  the  face  of  an  instrument, 
and  see  the  top  end  of  the  needle  move  to  the  right,  we 
may  be  sure  that  in  the  half  of  the  coil  nearest  to  at  the 
current  Is  ascending. 

No  w,  as  regards  t  he  front  of  the  instrument,  upon  which 
the  alphabet  is  engraved  right  and  left  of  the  needle, 
it  will  be  obvious,  from  what  has  been  said  above,  that  the 
manipulator  has  it  In  his  power  to  cause  the  dial-needle 
to  vibrate  or  deflect  to  the  right  or  left,  as  he  directs 
the  electric  current  one  way  or  other  through  the  coil, 
and  this  direction  of  the  electric  current  it  commanded 
in  the  way  above  described,  by  turning  the  handle  at 
the  lower  part  of  the  instrument  to  the  right  or  left ; 
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is  vertical,  the  current  U  altogether 


when  thU 

CUt  off. 

The  letter*  of  the  alphabet,  and  a  few  other  signals,  are 
indicated  by  the  number  of  beats  made  by  the  needle, 
some  of  these  beats  being;  to  the  left  and  some  to  the 
righr.  the  general  rule  being,  that  in  the  letters  placed 
to  the  left  of  the  needle  the  last  beat  to  make  any  given 
letter  is  a  left -hand  beat,  whatever  other  beats  may  enter 
into  the  production  of  the  letter  ;  thus,  L  requires  four 
beats,  and  they  are  right,  left,  right,  left,  finishing  with 
the  ////,-  so,  again,  the  letters  placed  on  the  right  of  the 
nsjsjdle  finish  with  a  right- hand  beat,  as,  for  instance, 
W,  which  is  composed  of  four  beat*,  three  to  the  left, 
and  the  fourth  to  the  right.  The  system  upon  which 
this  single  instrument  alphabet  is  formed  i«  sufficiently 
simple.  The  symbol  of  each  letter  is  placed  underneath 
it,  and  consists  of  one  or  more  diagonal  lines  sloping 
either  to  the  right  or  left,  some  of  which  arc  full  length, 
and  others  halt  length  ;  the  direction  of  the  diagonal  is 
the  direction  of  the  deflection  or  beat,  a  deflection  being 
made  for  each  diagonal,  the  deflection  corresponding  to 
the  half  length  being  madeylrsf .  I>.  for  lt.st.uice.  is  thus 
represented  \,.  and  is  made  by  a  beat  to  the  right,  fol- 
lowed by  a  beat  to  the  left ;  R  is  represented  by  y  .and 
is  made  by  a  beat  to  the  left,  followed  by  a  beat  to  the 
right  |  H  is  \(,,  two  to  the  right  and  two  to  the  left, 

VV  is  ,  three  beats  to  the  left  and  one  to  the  right, 
and  so  on.  The  scheme  of  the  code  is,  one,  two,  three, 
and  four  left-hand  heats  for  the  first  four  signals  ;  thea 
one  right-hand  and  one,  two,  and  three  left  hand  beat* 
for  the  next  in  order;  then  two  right-hand  and  one  and 
two  left  for  the  next;  then  three  right-hand  and  one 
left ;  then  a  left,  a  right,  and  a  left ;  and  lastly,  right 
and  left,  right  and  left,  which  reaches  L,  and  com- 
prises the  first  half  of  the  series.  The  other  half  are 
the  counterparts,  with  the  beats  reversed.  To  render 
this  description  more  intelligible,  we  annex  a  separate 
representation  of  the  dial  alphabet,  and  a  separate 
alphabet,  in  which  the  direction  and  number  oi  beats 
for  each  letter  is 


M      N      o  P 

/  //  ///  m 

a     »  t 

V  V/  >/// 
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+    a     n  c 
\    W  \\\  WW 

I>   I  » 

V  \v  \\v 

O  H 

V  \\> 

I 

\ 

K  L 


o  v 

y  y/ 

w 

X  Y 

/✓  yy 


f 

\ 

A 

w 

1* 

\\\ 

c 

WW 

A 

A\ 

F 

AW 

a 

/A 

H 

/A\ 

//A 

■ 

V\ 

A/\ 

M 
/ 

w 

// 

o 

/// 

p 

//// 

R 
\/ 

i 

\// 

T 
\/// 

u 

w/ 

\V/ 

w 

\\v 

X 

/V 

Y 

VV 

In  the  preceding  diagrams,  the  symbol  like  the  Maltese 
cross  indicated  by  one  beat  to  the  left,  and  which  is 
termed  Hop,  is  used  by  the  tender  of  a  message,  at  the 
end  of  every  word,  and  by  the  reader  or  receiver  of  the 
message,  when  he  does  not  understand  the  previous 
word.  On  the  other  hand,  a  single  beat  to  the  right 
(indicating  the  letter  M  upon  this  form  of  the  instru. 
merit)  implies  that  he  does  understand.  When,  in  this 
or  other  form  of  the  needle-telegraph,  numbers  are  to  be 
transmitted,  which,  however.  Is  very  rarely  necessary  in 
the  form  of  numerals,  conventional  letters  and  signals 
are  settled  upon  for  the  purpose. 

Our  object  here  U,  merely  to  render  the  principle  of 


this  form  of  the  electric  telegraph  Intelligible,  and  t!  ere- 
fore  we  have  selected  the  simplest  instrument ;  but  at 
all  the  principal  station*  a  Dot  ulk-mehdlb  Instri'mbnt 
is  employed,  and  which  may  in  fact  be  regarded  as  two 
sinitle  instruments  capable  of  being  worked  separately 
or  together.  With  this  double  telegraph  the  reading  of 
the  signals  Is  much  more  rapid,  but  it  has  the  incon- 
venience of  requiring  a  separate  line.wire  for  each 
needle;  the  signals  also  are  different  from  those  of  tha 
single  instrument,  but  the  principle  is  in  both  the  same. 

It  is  obvious,  from  the  laws  which  govern  the  trans- 
mission of  what  we  call  the  electric  current,  that  when, 
by  it*  means,  a  message  is  to  be  sent  to  any  distant  sta- 
tion, as,  for  instance,  from  London  to  Dover,  there  must 
be  a  means  by  which  the  current  may  return  from  Dover 
to  London,  and  this  was  formerly  effected  by  a  separate 
wire;  so  that  each  single  telegraph  required  two  wires, 
one  down  the  line  to  Dover,  and  one  up  the  line  to 
London,  and  a  double-needle  instrument  could  only  be 
worked  by  four  wires,  by  which  much  expense  and  occa- 
sional inconvenience  was  incurred.  But,  about  the  year 
1837,  it  was  discovered  that  the  circuit  might  be  com- 
pleted, or  at  least  that  the  return-wire  might  be  super- 
seded,  by  what  has  been  called  the  earth  circuit,  so  that, 
instead  of  using  two  length!  of  wm\  MM  Ms}  tl  ••in- 
ployed  for  each  needle,  and  the  terminal  or  return-wire 
of  the  Dover  instrument  is  connected  with  the  gas  and 
water-pipes  of  Dover,  while  the  other  terminal  of  the 
London  instrument  is  similarly  connected  with  the  gaa 
and  water-mains  of  London,  and,  strange  to  say,  it  is 
found  that  this  transit  by  the  earth  is  more  perfect,  that 
Is,  presents  less  re  i  t  ince  to  the  passage  of  the  elec- 
tricity than  if  a  return-wire  had  been  used.  In  cases 
where  there  are  no  large  subterranean  metallic  com- 
munications at  hand,  a  nolo  is  dug,  in  which  a  copper 
plate  connected  with  the  return-wire  is  burled,  at  a  suf- 
ficient depth  to  be  always  in  moist  earth.  The  annexed 
cut  will  perhaps  render  this  statement  more  intelligible. 


in  which  the  insulated  line.wire*  proceeding  from  Lon- 
don at  L  to  Dover  at  D  are  shown  following  the  line  of 
railway,  whilst  the  dotted  line  between  the  buried  copper 
plates  (or  gas  or  water-pipes  at  each  extreme)  shows 
the  supposed  direction  of  the  electric  current  in  com- 
pleting the  circuit  Every  telegraph  station  Is  provided 
with  an  earth-wire.  There  is  at  present  much  that  Is 
unintelligible  respecting  this  subterranean  current ;  the 
fact  of  the  nonconducting  power  of  manj 
their  dry  state,  and  their  very  inferior  < 
sven  when  moist  or  Imbued  with  water,  or  L 
of  water  itself,  when  compared  with  metal,  are  well- 
known  facts,  and  yet,  in  the  communication  we  have 
described,  the  circuit  appears  to  be  quite  as  complete  as 
if  a  continuous  wire  had  been  used,  or  even  more  so. 
To  get  over  this  difficulty,  some  have  discarded  alto- 
gether the  notion  of  conduction  in  these  cases,  and  have 
regarded  the  earth  as  a  reservoir  in  which  positive  and 
negative  electricity  are  equally  and  indifferently  lost, 
absorbed,  or  neutralised  ;  the  positive  end  of  the  battery 
freely  giving  off  positive  electricity  to  the  earth  at  Lon- 
don,  and  the  negative  end  giving  off  negative  electricity 
to  the  earth  at  Dover,  or  rtce  versa,  as  the  case  may  be. 

We  have  now  endeavoured  to  render  the  principle 
upon  which  signals  are  communicable  between  distant 
stations  by  electromagnetic  means  intelligible,  and  have 
only  noticed  a  few  of  the  appendages,  as  they  may  be 
termed,  to  the  talking  part  of  the  apparatus. 
One  of  them,  and  an  important  one,  Is  the 


to  station  of  their  desire  to  talk  to 
the  telegraph.  These  bell-signals  may  be  either  alto, 
gether  independent  of  the  telegraph,  and  rung  by  a  sepa- 
rate wire,  or  they  may  be  rung  by  the  same  wire 
which  actuates  the  telegraph,  and  which  in  that  case 
is  so  arranged  that  the  electric  current  may  be  di- 
verted through  the  bell-magnet,  or  through  the  tele- 
graph, as  occasion  may  require;  and  in  this  case,  if  we 
suppose  the  bell  to  be  In  the  circuit,  its  ringing  an- 
nounces the  wish  of  the  distant  station,  say  of  Dover,  to 
communicate  with  London;  then  London,  on  hearing 
the  bell,  turns  on  the  current,  to  the  bell  at  Dover,  to 
announce  that  the  signal  has  been  successful ;  the  current 
Is  then  turned  off  the  bells  on  to  the  needle-coils,  and 
transmitted  in  the  usual  way.  When  icpa- 
4X  X 
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rate  and  independent  wires  and  belli  nr 
arc  Always  in  the  circuit,  and  may  be  rung  whenever 
required;  for  particular  purposes  the  bells  may  serve  as 
special  signals,  and  wheu  rung  once,  twice,  thrice,  and 
to  on.  may  thus  wrie  to  announce  something  that  has 
happened  at  the  distant  station. 

These  alarums  are  rung  by  means  of  an  electro-magnet, 
that  is,  a  short  rod  or  core  of  soft  iron,  wound  round 
with  a  sufficient  length  of  silk-covered  copper  wire; 
this  core  becoming  a  powerful  magnet  whilst  an  elec- 
tric current  is  traversing  its  copper  coll,  and  returning 
again  to  its  indifferent  or  normal  state  the  moment  that 
the  electricity  ceases  to  circulate.  A  side  view  of  an 
alarum  is  given  in  the  annexed  diagram.   A  Is  the  elec- 


tro-magnet ;  in  front  of  It  is  a  soft  Iron  keeper  B.  This 
keeper  U  attracted  by  the  poles  of  the  elertro-maguet 
every  time  a  current  is  made  to  circulate  around  It,  and 
as  lung  as  it  is  in  circulation  ;  and  attraction  ceases  the 
moment  the  current  ceases.  To  prevent  the  keeper  re- 
maining attracted,  which  sometime*  happens,  even  after 
the  force  ceases  to  circulate,  it  is  prevented  actually 
touching  the  pole  of  the  magnet  by  two  ivory  studs,  or 
sometimes  merely  by  the  Intervention  of  a  piece  of 
paper ;  but  it  is  so  adjusted  that,  when  in  its  state  of 
rest,  it  shall  be  as  near  at  convenient  to  the  poles  of  the 
magnet.  The  rest  of  the  figure  represents  the  mecha- 
nism by  which  the  bell  is  rung.  The  keeper  B  is 
mounted  on  the  shorter  arm  of  a  lever  C  ;  the  other  end 
of  the  lever  terminates  in  a  catch  e,  which  catches  a  pin 
in  the  circumference  of  the  wheel  d,  and  prevents  it 
moving;  /  is  a  slender  spring  pressing  against  the  long 
arm  of  the  lever  C.  and  by  means  of  which  the  keeper 
is  restored  to  its  normal  position  when  attraction  ceases, 
and  the  catch  e  is  made  to  act ;  a  is  a  box  containing 
the  mainspring  ;  b,  a  toothed-wheel  connected  with  a  by 
a  pinion  ;  r,  a  toothed-wheel  having  a  pinion  working  in 
b  i  d,  the  wheel  that  carries  the  stop,  and  connected  by 
its  pinion  with  c ;  g  is  an  escapement,  working  in  pallets 
on  the  wheel  i,  which  Is  on  the  same  axis  with  the  wheel 
c ;  A  is  the  bell  hammer:  it  is  v  rtually  a  short  pendu. 
lum,  its  connections  and  action  being  quite  similar. 
When  the  voltaic  current  Is  made  to  pass  along  the  wire 
of  the  coils  A,  the  soft  Iron  core  is  magnetised,  and  the 
kee|K»r  B  is  attracted  ;  this  raises  the  catch  e,  and  so  al- 
lows the  wheel  d  to  move.  The  machinery  being  thus 
liberated,  the  mainspring  in  the  box  a,  which  is  kept 
wound  up,  sets  it  in  motion,  and  the  pendulum  hammer 
A  vibrates  rapidly  and  strikes  the  bell  D,  which  Isahown 
also  in  section.  When  the  magnetisation  ceases,  with 
the  cessation  of  the  current,  the  catch  e  is  pressed  into 
Its  place  again  by  the  reacting  spring  /,  and  the  ringing 


It  will  I*  seen,  from  this  description,  that  the  alarum 
is  sounded  by  ordinary  mechanism,  and  that  the  office  of 
the  voltaic  force  is  merely  to  move  a  lever  and  liberate 
the  machinery ;  whence  it  is  obvious  that  there  is  little 
limit  to  the  amount  of  noise  which  may  be  produced. 

In  some  other  forms  of  telegraph,  the  bell,  instead  of 
being  sounded  by  the  detachment  of  a  common  ringing 
scapetnent,  is  rung  by  the  direct  blows  of  a  hammer  at* 
tached  to  the  keeper  of  the  magnet  itself ;  and  there  are 
several  modifications  of  this  contrivance,  by  which  a 
*ini(le  blow  or  a  continuous  ringing  may  be  effected. 
For  ringing  bells  at  short  distances,  and  In  cases  where 
a  volt.oc  battery  would  be  inconvenient,  a  current  of 
magneto-electricitr  is  substituted,  which  is  most  simply 
obtained  by  the  following  form  of  apparatus  :  —  A  A  are 
coils  (similar  to  the  coils  described);  the  two  bars  of 
iron  which  pass  through  the  colls  are  connected  by  their 
upp.tr  ends  to  a  strip  of  Iron  F,  the  lower  ends  rest  on 
the  magnet  D  ;  thus  thev  form  what  is  commonly  termed 
a  keeper  by  connecting 'the  two  poles  of  the  magnet ;  F 
'  ioi,,e,'14Y/  *%  ttC'  Whl€h  U  ■ttached  to  a  shaft  that 
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arks  in  bearings  E  E ;  the  spring  seen  under  lever  C 
is  for  forming  a  short  circuit ;  N,  a  small  ivory  pin  for 
insulating  the  wire  I;  KH,  two  terminals,  where  tit 
wires  coming  from  the  coils  terminate  ;  H,  a  block  fx 
stopping  the  entire  descent  of  lever ;  K  is  the  stand,  to 
which  the  whole  apparatus  is  firmly  fixed.  As  long  as 
the  iron  bar  remains  on  the  magnet,  no  effect  is  pro- 
duced; but  sharply  depressing  the  lever  whereby  tb<* 
iron  bars  are  detached  from  the  magnet,  a  current  of 
electricity  is  produced,  casting  through  the  coils  aud 
along  the  lin**  to  the  bell. 

TELESCOPE.  In  addition  to  the  explanation  of  the 
general  theory  and  mechanism  of  telescopes  given  ia 
the  body  of  the  work,  it  is  thought  desirable  to  give 
specific  accounts  of  some  of  those  gigantic  Instruments 
whose  establishment  has  done  so  much  In  the  last  few 
years  to  revolutionise  certain  preconceived  notions  in 
astronomy,  and  to  supply  information  concerning  the 
nature  and  existence  of  celestial  objects  which  were  be- 
fore invisible.  We  | 
four  of  the  largest  I 
not  admitting  of  mi 

telescopes  are :  the  large  reflecting  telescope  erected  by 
Lord  Rossc  In  the  grounds  of  his  residence  at  Birr 
Castle  in  Ireland  ;  and  the  three  Urge  refracting  tele- 
scopes at  the  Observatories  of  Fulkova  near  Sc. 
burg  ;  of. Cambridge,  Massachusetts,  near  Boston,  U.  S  ; 
and  of  Cambridge  in  England. 

Lord  Route's  50 //.  Rejecting  Telescope.  —  This  enor- 
mous telescope,  which  has  two  object  mirrors  of  6  ft, 
diameter,  and  is  S3  feet  in  focal  length,  was  begun  in  INS. 
The  metal  used  for  the  specula  is  an  alloy  of  tin  ar*i 
copper  in  atomic  proportions,  the  weight  uf  the  copper 
being  something  more  than  double  that  of  the  tin.  The 
weight  of  metal  in  one  of  the  specu'a  Is  3)  tons,  and  that 
of  the  other  4  tons  For  fusing  these  immense  masses 
of  metal  it  was  placed  in  three  Iron  crucibles  cast  ex- 
pressly for  the  purpose,  each  crucible  weighing  of  itself 
about  I,1  tous.  The  crucibles  wire  placed  in  as  many 
furnaces,  whose  mouths  were  level  with  the  ground,  and 
es  opening  bM 


The 


the  furnace  about  twelve  hours,  and 
state  proper  for  catting,  the  crucible*  were 
from  the  furnaces  by  means  of  a  powerful 
iron  cradles  of  pouring  frames 
mould  at  intervals  of  ninety  degrees. 
The  mould  had  for  its  base  a  framework  of  ho 


.p   T,  ' 


six  inches  in  depth,  placed  edgewise,  packed  in  a  strong 
frame,  and  suppoi  tea  by  strong  transverse  bars  beneath. 
The  upper  clges  of  these  were  ground  Into  a  slightly 
convex  surface  of  abotp  106  feet  radius,  and  thus  formed 
the  base  of  the  mould ;  allowing  the  air  to  escape 
through  the  interstices,  though,  from  the  viscosity  of 
the  amalgam,  no  part  cle  of  it  could  escape  through  them. 
The  metal  also  by  being  poured  upon  the  iron  became 
chilled  immediately  into  a  dense  sheet  of  about  half 
inch  thick,  and  thus  secured  oneof  the  conditions 
have  been  found  to  be  most  important,  if 
sable.  In  the  casting  of  speculum  metal.  After  I 
tolerably  solid,  the  speculum 
annealing  furnaces,  where  I 
teen  weeks,  when  it  was  considered  to  I 
process  of  grinding  and  polishing. 

A  full  account  given  by  Lord  Rosse  of  the  polishing 
machinery  will  be  found  by  those  interested  in  this  in- 
quiry, in  the  Pk'l.  Trans,  for  1*40.  It  is  sufficient  to 
state  that  the  beam  carrying  the  polisher  is  moved  by  a 
small  steam  engine,  by  which  a  rotatory  motion  round 
a  vertical  spindle  is  given  to  a  crank,  wh  rh  by  a  con- 
necting rod  acts  upon  a  sliding  rod  that  moves  the 
grinder  or  polisher  backwards  and  forwards.  By  such 
meaus  the  polishers  make  stroke*  backwards  ar*d  for- 
wards very  nearly  In  the  manner  in  which  the  hand 
would  make  them,  if  the  polishing  were  performed  by 
hand,  and  at  the  same  time  another  part  of  the  machi- 
nery causes  the  frame  carrying  the  speculum,  and 
therefore  the  speculum  Itself,  to  revolve  witn  a  slow 
motion.  We  must  remark  further  in  connexion  with 
this  part  of  the  subject,  that  it 
speculum  should  be  cast  and  polished 
fixed  frame  (distinct  from  the  rotatory 
mentioned)  that  would  support  It  when  in  the  tek- 
For  this  purpose  the  fixed  frames  are  provided 
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with  small  wheels,  by  which,  after  being  conveyed  in  a 
carriage  to  a  railroad  running  into  the  lower  part  of  the 
tube  of  the  telescope,  the  speculum  Is  deposited  in  its 
proper  position  for  use. 

lor  the  support  of  the  mirror  in  such  a  way  as  to 


avoid  strain  and  flexure,  a  very  ingenious  svstem  of 
This  consists  of  a  combination  of 


resting  on  three  points  under  the 
centres  of  gravity  of  the  three  equal  sectors  into  which 
the  speculum  may  be  supposed  to  be  divided.  Each 
system  consists  of  one  triangle  with  Its  point  of  support 
directly  under  its  centre  of  gravity,  upon  which  It 
frrcly  oscillates.  This  triangle  carries  at  its  angles  three 
similar  points  of  support  for  three  oilier  triangles,  under 
their  centres  of  gratify,  and  they  again  at  their  angles 
carry  in  a  similar  way  cast-iron  platforms  formed  of 
three  ribs  so  as  to  make  a  kind  of  irregular  open-work 
grating,  supported  under  their  centres  of  gravity.  There 
are  thus  twenty-seven  platforms,  which  are  coated  with 
greaaed  cloth,  and  upon  these  the  speculum  is  supported, 
each  bearing  ^,th  part  of  the  weight 

The  above  is  the  construction  first  adopted  by  I .<  r,\ 
Ruase.  Hut,  as  the  surface  of  the  speculum  by  the  pres- 
sure  on  its  edge  at  different  elevations  was  found  to  be 
distorted,  Instead  of  the  platforms  in  contact  with  the 
hack  before  mentioned,  there  were  adopted  eighty-one 
braas  balls  capable  of  revolving  freely,  that  is,  three  at 
the  corners  or  each  triangle,  occupying  the  place  of  the 
platform  in  the  former  construction. 

We  now  come  to  the  mounting  of  this  Immense  spe- 
culum. The  tube  of  the  telescope  is  made  of  wood,  and 
is  at  the  middle  about  7  ft.  in  diameter  ;  the  interior  ex- 
ceeding 6  ft.  in  every  part.  This  is  fixed  to  a  cube  of 
10  fret,  which  has  folding  doors  in  one  of  its  sides  for 
admission  of  the  speculum,  and  which  carries  tho  fixed 
frame  supporting  the  mirror  on  that  side  which  is  oppo- 
site to  the  mouth  of  the  telescope.  To  this  side  of  the 
cube  is  attached  a  universal  joint  by  which  the  lower  end 
«.f  the  telocope  is  connected  with  a  fixed  support,  the 
joint  being  a  few  feet  below  the  general  surface  of  the 
ground 

On  the  eait  and  west  sides  of  the  telescope  are  im- 
mense piers  about  70  feet  long  and  nearly  50  feet  high,  of 
»  hich  the  eastern  carries  a  large  Iron  arc  of  a  circle, 
in  which  moves  a  slider  attached  to  a  racked  bar 
working  by  means  of  a  pinion  carried  by  the  telescope 
tube,  and  the  other  carries  the  stairs  and  walleries  ne- 
cessary for  the  observers.  Near  the  top*  of  the  piers  in 
the  cast  and  west  plane  passing  through  the  universal 
joint  are  two  cranes  with  pulleys,  over  which  pass 
chains  attached  to  the  telescope,  and  to  the  ends  of  these 
chaius,  after  tl  ey  have  passed  through  fixed  pullejs  in 
the  walls,  are  attached  the  counterpoises,  weighing 
about  four  tons  each.  There  it  also  a  contrivanre  con- 
necied  with  the  chains  for  equalising  the  action  of  the 
counterpoise-weights  in  different  positions  of  the  tcle- 


the  nebula.  A  large  condensed  man  exists  at  its  right 
hand  boundary.  Messier  51,  whose  spiral  formation 
was  detected  early  in  1845,  is  of  a  different  character, 


the  ot 


of  the  rack  and  pinion  before  mentioned, 
is  enabled,  standing  near  the  eye-end  of  the 
tube,  to  give  a  motion  in  hour  angle  of  about  half  au 
hour  on  each  side  of  the  meridian  position. 

At  the  south  end  of  the  piers  there  are  strong  ladders, 
and  upon  these  (assisted  by  counterpoises)  there  slides 
a  stage  upon  which  a  small  observing  gallery  travels 
backward!  and  forwards.  For  great  elevations  curved 
galleries  are  mounted  upon  the  curved  slope  of  the 
upper  part  of  the  western  pier,  carried  by  beams  that 
ruu  above  and  below  pulleys  fixed  to  the  top  of  the  pier  ; 
they  are  run  out  by  rack  and  pinion  work  to  approach 
the  aide  of  the  telescope. 

A  quick  motion  In  declination  is  given  by  the  wind- 
lass below,  and  a  slow  motion  is  given  by  hand  almve  I 
for  measurements:  the  quick  motion  In  right  ascension  | 
is  given  also  below  by  a  wheel  turned  by  a  workman, 
and  the  slow  motion  by  hand  above.   The  tube  is  sluug 
by  chains  and  is  perfectly  steady  in  a  gale  of  wind. 

The  tube  carries  at  the  upper  extremity  the  apparatus 
for  the  Newtonian  small  mirror,  which  is  itself  of  con- 
it.  the  minor  axis  of  its  ellipse 
Lord  Rosse  has  made  provi- 
ervmg  galleries  for 
using  it  as  a  Herschelian  telescope,  if  It  is  found  neces- 
sary or  desirable  to  obtain  an  increase  of  light. 

In  the  use  of  this  wonderful  instrument  Lord  Rosse 
has  hitherto  chiefly  confined  himself  to  the  observations 
of  nebula;.  Many  of  the»e  objects  previously  supposed 
to  be  unresolvahle  have  been  resolved  by  the  powers  of 
the  telescope,  and  a  great  deal  of  most  Interesting  in- 
formation has  been  already  gained  respecting  their 
structure.  The  figures  of  many  of  these  are  of  a  spiral 
form,  something  like  the  convolutions  of  some  species 
of  shells.  51  Messier  and  90  Messier,  of  which  draw- 
ings are  given  In  the]  Phil.  Tram,  for  1850,  arc  very 
r  ■markable  specimens  of  this  cl.v*.  The  first,  whkh  is 
thickly  studded  with  stars,  has  a  large  condensed  mass 
in  the  centre  with  spiral  curves  of  variable  condensation 
radiation  from  it  upjn  the  general  illuminated  mass  of 
1113 


lor  me  i*ewiouian  smau  mirror 
sidcrable  siae  and  weight,  the  r 
being  about  6  inches  ;  but  Lord 
sion  in  the  construction  of  his 


with  hut  few  detached  stars,  but  the  sweep  of  its  spirals 
Is  exceedingly  bold  and  interesting.  Anof 


Another  class  of 


in  the  shape  of  a  ring,  and  the  i 
is  that  in  Lyra,  which  the  telescope  has  partially  re- 
solved. 

For  drawings  of  several  other  beautiful  specimens, 
the  reader  may  consult  Lord  Rosse's  papers  in  the  /'■'./. 
Trans,  before  quoted  :  enniigh  has  been  said  to  show  in 
some  measure  the  powers  of  the  telescope,  and  the  grand 
future  which  it  seems  to  open  for  astronomy. 

Of  reft  acting  telescopes  we  give  the  first  place  to  that 
at  Pulkova.  Its  object-glass  has  a  clear  aperture  of  very 
nearly  15  inches,  and  its  focal  length  is  22*5  feet  The 
length  of  that  part  of  the  tube  between  the  object-glass 
and  i he  declination  axis  is  137  feet,  and  that  of  the  part 
between  the  eye-piece  and  the  declination-axis  is  'J  feet . 
The  tube  is  of  wood  ,  it  it  of  a  conical  shape,  and  the 
exterior  diameter  at  the  extremities  are  17*0  incites  i 


11-8  inches.  The  telescope  Is  furnished  with  six  eye- 
pieces, whose  powers  vary  from  152  to  1218.  and  with 
other 


twenty-one  in  number,  belonging 
apparatus,  with  powers  as  high  as 

The  mounting  is  that  known  by  the  name  of  the 
Frauenhofer  mounting,  having  the  telescope  on  one  side 
of  the  polar  axis.  The  polar  axis  Is  nearly  4  feet  in 
length  and  the  diameter  of  the  horary  circle  is  18  Inches, 
and  is  divided  to  40"  of  time.  Sidereal  motion  is  given 
to  the  telescope  by  clock-work. 

The  Instrument  was  constructed  by  Messrs.  Men 
and  Mahler,  and  is  in  most  respects  similar  to  that 
erected  at  Cambridge.  Massachusetts,  near  Boston,  U. 
S.,  which  we  now  proceed  to  describe. 

The  Cambridge  telescope  belongs  to  the  observatory 
in  connexion  with  the  Harvard  university.  It  has 
not  been  erected  many  years,  but  it  has  already  earned 
considerable  fame  by  the  discovery  of  some  comets,  of 
the  third  ring  and  eighth  satellite  of  Saturn,  and  by  mi- 
crometrlcal  observations  of  nebula?  of  great  excellence 
and  importance. 

The  telescope  and  its  equatorial  mounting  are  the 
work  of  Messrs.  Met  z  and  Mahler  of  Munich.  The  ex- 
treme diameter  of  the  object-glass  is  15|  English  inches, 
the  effective  aperture  barely  15  inches,  and  the  focal 
length  22  ft.  6  in.  The  mounting,  like  the  preceding 
telescope,  is  that  known  as  Fraucuho'er's.  that  is,  the 
telescope  Is  not  in  the  plane  of  the  polar  axis,  but  on 
one  side  of  it,  supported  near  its  centre  at  one  extremity 
of  the  decliuation-axis,  and  counterpoised  by  a  weight 
beyond  the  other  extremity  of  the  declination-axis.  '1  lie 
declination-circle  is  2fi  inches  In  diameter,  and  is  read 
by  four  verniers  to  4"  of  arc  ;  the  hour  circle  is  18 
inches  in  diameter,  and  is  read  by  verniers  to  single 
seconds  of  time. 

Sidereal  motion  is  communicated  to  the  tele 
clock-work,  regulated  by  the  friction  of 


It  is  furnished  with  nine  eye.pleces,  whose  powers 
vary  from  103  to  1 1 18,  and  with  a  wire-micrometer  eye- 
piece and  position  circle.  The  screw  of  the  micrometer 
has  been  severely  tested  and 


found  to  be  of  sensibly 
equal  value  throughout  Us  length. 

The  usual  inconvenience  attending  the  reversing  of 
the  telescope  when  an  object  arrives  at  the  meridian  is 
experienced,  and  the  arrangement  of  the  divisions  of 
the  hour  circle  and  declination  circle  is  complained  of 
as  awkward;  the  clock-work  machinery  is  also  dispro- 
portionate to  the  other  parts  of  the  instrument,  and  re- 
quires adjustment  frequently  ;  but  the  optical  power  of 
the  tele-cope  has  excUed  universal  admiration. 

The  whole  aperture  can  be  used  without  injury  to 
the  definition,  and  the  disks  of  stars  are  remarkably 
small.  In  measuring  double  stars  powers  from  700  to 
1800  hate  been  habitually  employed.  On  rare  occasions, 
A  power  of  2000  has  shown  well  the  dJ 
of  the  satellites  ■  f  Jupiter. 

With  powers  of  700  and  Hon,  stars  have  been  separated 
whose  measured  distance  has  proved  to  be  0"-3.  The 
satellites  of  Neptune  and  the  inner  and  eighth  satel- 
lite of  Saturn  are  seen  steadily,  as  well  as  the  edge  of 
the  ring  at  what  is  called  its  disappearance.  -( Ucscrtp- 

The  last  telescope  we  propose  to  describe  is  that 
called  the 
vatory  cc 
bridge. 

It  was  the  gift  of  the  late  Duke  of  Northumberland 
when  Chancellor  of  the  University,  and  has  acquired 
considerable  fame  from  the  successful  search  after  the 
planet  disturbing  Uranus.  Before  the  discovery  of 
Neptune,  at  Berlin,  it  had  been 
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TERATOLITE. 

the  sweep  Instituted  for  it,  though  It  was  not  recognised 
till  afterwards. 

The  object-glass,  by  Cawchoix  of  Paris,  is  of  llt 
inrhei  effective  aperture,  and  the  focal  length  is  19$  feel. 
The  mounting  it  that  generally  adopted  with  English 
•qiiatorials,  that  is,  the  telescope  is  in  the  plane  of  ihe 
polar  axis,  and  this  prevents  the  disagreeable  necessity 
of  reversing  the  instrument  when  an  object  comes  to  the 
meridian. 

The  hour  circle  it  !U  feet  in  diameter,  and  Is  not  per- 
manently  attached  to  the  polar  axis,  but  can  be  clamped 
to  or  released  from  the  lower  iron  frame  at  pleasure. 
There  is  no  declination  circle,  but  itt  place  is  supplied 
by  a  declination  sector,  that  U,  a  graduated  arc  carried 
by  a  flat  brass  bar  nearly  6  feet  in  length,  turning  about 
•  pin  fixed  in  the  telescope  tube  at  the  distance  of  rather 
more  than  2|  feet  from  the  axis  of  revolution  of  the  tele- 
scope. This  serves  to  measure  small  differences  of 
declination.  The  instrument  is  provided  with  dock- 
work. 

The  whole  of  the  mounting  was  performed  under 
the  direction  of  the  Astronomer  Royal,  Mr.  Airy — 
( Cambridge  Observation  ;  Airy*  Description;  H'eaU'$ 
London  r.xhikited  in  1851.) 

TEKA'TOLITE.  (C.r.  rt;«r,  a  wonder.)  A  species 
of  clay  found  in  " 
It  is  the  terra 


the  coal  formation  of  Planltx,  In  Saxonv 
h  acti/osa  and  terra  sgjfgsjgj  old  phar 


TERCE-MAJOR. 
the  three  best  cards. 

TE'RRBINE.    A  modified  oil  of  turpentine. 

TE'SSELITE.  A  species  of  zeolite,  of  a  peculiar  tes- 
selated  or  mosaic-like  structure,  from  Faroe. 

TE'TANINE.  The  poisonous  alkaloid  Strychnia  is 
sometimes  described  under  this  name. 

THEDAI'A.  A  crystalline  alkaloid  contained  in 
opium.  It  has  also  been  termed  Paramorphia.  It  ex- 
ist* in  very  small  proportion.  | 

THE'NARDITR.  A  native  anhvdrnus  sulphate  of 
soda,  found  near  Madrid,  so  named  in  honour  of  The- 
nard,  the  French  chemist. 

THENAEDS  BLUE.  A  compound  of  a  splendid 
blue  colour,  obtained  by  heating  a  mixture  of  phosphate 
of  col-alt  with  pure  alumina. 

THEOBROMINE.  A  white  bitter  substance,  con- 
tained in  the  chocolate  nut  (the  fruit  of  the  Tkeobroma 

C<? tYi E RMONA'TRITE.  A  peculiar  species  of  carbo- 
nate of  soda,  f  >und  In  the  Natron  lakes  at  Lagunilla,  is 
Columbia,  In  the  Macarius  desert  in  Lower  Egypt,  and 
In  the  steppes  between  the  Ural  and  Altai,  and  is  depo- 
sited from  their  water  in  the  warm  season.  According 
to  Haidinger,  a  saturated  solution  of  carbonate  of  soda 
at  a  temperature  between  H0°  and  100°,  forms,  on  slow 
c<  olinsr,  crystals  of  thermonatrite,  which  differ  in  form 
from  those  of  the  common  carbonate,  and  contain  less 
water  of  crystallisation. 

THIEVES'  VINEGAR.  Called  also  Marseilles 
vinegar,  and  Vinaigre  des  quatre  »oleur$,  is  made  by  di- 
gestion rosemary  tops,  sage  leaves,  lavender  flowers, 
and  cloves,  in  vinegar:  this  useless  preparation  was 


once  regarded  as  an  e  ffective 
and  other  contagious  diseasei 

THRAU'LITE.   (Gr.  «<«,*,/  break.)   A  hydrated 
silicate  of  iron,  which  occurs,  with  magnetic  pyrites,  at 
Bodenmais,  in  Bavaria ;  it  has  a 
is  very  brittle. 

THRI'DACE.   (Or.fafttsf,  Ltt»ce.) 
called  also  LactucariumT  It  is  the  inspi 
the  common  lettuce,  which  is  slightly  set 

TIDE  GAUGE.  The  chief  improvements  recently 
Introduced  Into  tide  gauges  are  exhibited  in  that  con- 
structed by  Hewitson,  to  which  reference  is  made  in  the 
Dictionaxy.  Great  pains  have  been  taken  in  every  part 
of  its  construction  to  diminish  friction  as  much  as  pos- 
sible. The  teeth  of  the  wheels  are  carefully  made,  so 
that  should  the  rise  or  fall  of- the  tide  amount  to  the 
fraction  of  an  inch  only,  a  simultaneous  movement  of 
the  machine  follows  to  that  amount.  It  is  furnished 
with  a  brass  cylinder  turning  on  axes  of  bell- metal  re- 
volving in  Y's.  The  traversing  bar  carrying  the  regis- 
tering pencil  moves  on  steel  friction  rollers,  concealed 
in  the  capitals  of  the  brass  supporting  pillars*  The  ma- 
chine is  connected  with  an  astronomical  clock,  which 
needs  winding  only  once  in  16  days,  or  in  rather  more 
than  half  a  lunation, and  thus  produces,  without  any  at- 
tention in  this  interval,  a  complete  chart  of  tidal  curves. 

TI'KOR.  A  nsmc  applied  in  India  to  the  fecula  or 
starch  of  certain  species  of  Curcuma. 

TILE  ORE.  An  impure  oxide  of  copper  of  a  brick, 
red  colour. 

TISSUE.  In  animals,  the  substance  of  which  sys- 
tems of  organs  are  composed,  as,r.  g.  bone,  or  '*  osseous 
tissue,;'  In  the  osseous  system ;  flesh,  or  "  muscular 


TRANSIT  CIRCLE. 

bone,  in  the  dental  system.    The  branch  of  AtvW.sst 
which  treats  of  the  tissues  is  termed  "  Histology.** 

TODDY.   The  sap  or  juice  of  the  cocoa  nut  paiw 
which  is  collected  in  India  by  wounding  the  Aower-stilk 
Five  or  six  pints  are  sometimes  daily  as- 
each  tree,  and  it  is  in  much  request'  as  s 
especially  by  European  troops  ;  but  it  require 
ik  early  in  the  day,  and  Quite  fresh,  for  a  ra- 
pidly lerments,  and  acquires  intoxicating  powers 

TOLU'IDINE.  An  organic  base  obtained  by  the 
action  of  tulphuret  of  ammonium  upon  nitro-tolmdr .  a 
is  a  yellow  oil  composed  of  C,(  H9  N. 

TOLUO'LE.  An  oily  hydrocarbon  obtained  by  dis- 
tillation from  Tolu  balsam.    Its  composition  uCM  H 

TO'MBAZITE.  A  mineral ogveal  synonym  of  on*  of 
the  native  arsenurets  of  nickel. 

TONE.  In  Physiology,  a  degree  of  firmness  rol 
tension  in  certain  solt  tissues,  as  contradi»tinsui>b^i 
from  flabbiness :  it  is  commonly  applied  to  the  musrie*. 
in  which  the  "  tone  "  depends  on  a  state  of  passive  con- 
traction, dependent  on  the  connexion  of  their  nerves 
with  the  myelon,  and  which  is  lost  when  that  connesur 
or  the  myelon  itself,  is  destroyed. 

TONKA,  or  TONQUIN  BEAN.  The  fruit  of  tt« 
Coumarouna,  or  Dipteri*  odorata.  It  is  used  as  a  per. 
fume,  especially  for  snuff ;  iU  .odour,  resembling  that 
of  new  hay.  is  derived  from  a  concrete  volatile  oil 
which  chemists  have  termed  Coumarin, or  Tonls-Cc*- 
pkor.  A  similar  substance  may  also  be  extracted  tract 
the  flowers  of  Melilot  {Mettiotut  qfficinalu). 

TOUCHWOOD.  A  term  sometimes  applied  to  the 
agaric  of  the  oak  (  Polyporus  igntarrtu). 

TOUS  LES  MOIS.  An  article  under  this  nam*  is 
sold  in  London,  as  a  substitute  for  arrow  root;  it  is  ti  e 
starch  of  the  Canna  cocctuca.  Its  particles  are  ad- 
mirably suited  as  objects  for  the  microscope,  on  account 
of  theif  large  site :  in  other  respects  they  resemble  the 
granules  of  j>otato-starch. 

TRANSCENDENTAL.  In  Anatomy,  the  term  has 
been  applied  to  that  branch  which  treats  of  the  esseoti.il 
nature  and  homologies  of  the  parts  of  the  body,  and  the 
results  of  which  study  seem  to  be  different  from,  or  be- 
yond, what  would  be  suggested  by  the  Ideas  of  the 
derived  from  the  outward  senses  ;  as  when  the 
blade-bone,  which  to  the  eye  Is  very  different 
human  rib,  and  which  is  quite  distinct  from  the 
seen  by  the  mind  to  be  the  rib  of  the  o 
TRANSIT  CIRCLE.    A  meridian 


the  properties  of  the  Transit  Instrument  and 
the  Mural  circle,  that  is,  which  can  be  employed  for  deter- 


tlssue,"  in  the  muscular  system  ;    ncurlne.  'or  nervous 
e'   1414    ,,<,rVOU,  ,y,tem5  "dcmme'"  or 


mining  at  the  same  transit  of  a  celestial  object,  both  its 
R.  A.  and  its  zenith  distance.  A  remarkable  instrument  of 
this  class  was  erected  at  Greenwich,  by  the  Astronomer 
Royal,  Mr.  Airy,  in  the  year  IBM ;  and,  from  the  be- 
ginning of  the  year  1851,  all  the  meridian  obserracksns 
have  been  made  with  it.  It  consists  mainly  of  a  telescope 
of  12  feet  focal  length  with  an  object-glass  of  8  inches 
clear  aperture,  carrying  on  each  side  of  its  centre  a 
circle  of  6  feet  diameter.  The  tube  of  the  telescope  is 
of  iron  cast  in  four  pieces,  vis.  two  immense  cooes  at 
its  eye  end  and  object  end,  and  a  large  central  rube  in 
two  pieces,  having  attached  to  them  in  the  same  casts 
the  pivots  on  which  the  telescope  revolves.  The  cones 
weigh  each  about  1  j  cwt,  and  the  central  cube  with  its 
pivots  weighs  nearly  8  cwt.  The  two  parts  of  the  cube 
are  bolted  together  on  flanges  with  planed  surfaces  as 
also  are  the  cones  to  the  central  cube.  The  surlace*  ot 
the  pivots  w  ere  hardened  after  the  casting,  by  chil.imi 
them,  to  a  depth  of  about  a  quarter  of  an  inch,  and  were 
afterwards  ground  and  polished  to  a  true  cylindrical 
form  after  a  great  expenditure  of  time  and  labour.  The 
circles  are  carried  on  cylindrical  rims  on  the  east  and 
west  sides  of  the  central  cube.  The  western  circle  has  a 
disked  surface  of  about  3  inches  in  breadth  with  its  con- 
cavity westward,  and  carries  two  bands, one  on  its  eastern 
and  one  on  its  western  surface,  the  latter  being  divided  to 
V  of  space.  The  eastern  divisions  are  merely  given  for 
the  convenience  of  setting  the  instrument  accurately  to 
given  objects  by  means  of  a  pointer  ;  but  the  western 
divisions  are  for  the  observstions  of  seniib  distance.  For 
the  reading  of  the  circle  six  long  microscopes  or  lunettes 
are  fixed  in  the  solid  stone  of  the  western  pier,  loving 
their  object-glasses  arranged  in  a  circle  of  about  ."4  feel 
diameter  cn  the  inner  or  eastern  surface,  and  their  eve- 
pieces  in  a  circle  of  about  2  feet  in  diameter  at  the  r  * 
of  the  piers.  The  centres  of  these  circles  are  in 
same  horizontal  line  with  the  centre  of  the 
and  at  the  height  of  5  feet  from  the  floor.  The 
scones, «  hose  axes  lie  in  a  conical  surface,  are  each  45 
inches  in  length,  and  their  axes  are  not  quite  perpen- 
dicular to  the  portions  of  the  surface  of  the  circle  oppo- 
site to  them,  but  are  inclined  in  such  a  way  that  the 
light  thrown  through  corresponding  illuminating  hok» 
(cut  in  the  pier)  from  a  central  gas  lamp  shall  be  re- 
flected truly  into  them  without  the  aid  of  specula.  The 
error  of  collimation  of  the  telescope  is  found  by  means  of 
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<mth  of  it,  and  the  error  of  level  it  found  by  the  obacr- 
ation  of  the  reflected  image  of  the  central  wire  by 
nram  of  Bohnenberger't  eye-piece ;  by  which  meant 
1U0,  together  with  observations  of  ttart  by  reflexion, 
he  scnith  point  it  found.  An  apparatus  it  provided  by 
■•inch  the  inttrument  can  be  lifted  at  pleature  out  of  itt 
i to  aa  to  be  in  the  tame  ttate.of  ttrain  when  elevated 
j  when  retting  in  itt  Y't.  The  apparatus  for  carrying 
he  mercury  trough,  which  usually  containt  about  GO  lbs. 
>f  mercury,  it  ingenious,  and  motions  are  readily  gi 

0  it  either  in  a  north  and  south,  or  iu  an  east  and  « 
iirecMon. 

For  Illumination  of  the  wlret  with  a  dark  field  eight 
•ritmt  are  employed.  Four  of  thetc  arc 
netrically  on  the  reflector,  which  it  place 
>f  the  telescope  as  usual,  but  which  it  movable  round 
in  axis  and  can  be  acted  upon  by  a  rod  pasting  through 
he  tube  of  the  telescope  and  having  itt  end  near  tbeeye- 
>iece ;  and  four  are  arranged  sj  m  metrically  in  the  plane 
»f  the  wirea  in  the  eye-piece.  By  this  means,  when  the 
leld  it  dark,  or  the  reflector  it  at  right  anglet  to  the 
uhe,  the  light  after  reflexion  by  the  two  lets  of  pritmt 
s  thrown  acrott  the  field  in  the  plane  of  the  wlret,  and 
lluminatea  them  abundantly  for  observation. 

Thecjuting  and  th<>  engineering  generally  for  this  in- 
trument  wat  performed  by  Messrs.  Ran  somes  and  May 
»f  Ipswich,  but  the  dividing  of  the  circlet,  and  all  the 
iptical  part  of  it,  was  performed  by  Mr.  Slmtnt.  The 
>bjcct-gla«s  it  also  of  hit  manufacture. 

TRANSIT  INSTRUMENT.  Several  improve- 
nentt,  both  in  application  and  in  conttruction,  have 
>een  within  a  few  years  made  with  regard  to  thit  admi- 
able  inttrument.  The  principal  new  application  of  it  it 
bat  by  which  it  it  made  to  determine  the  latitude  of  the 
dace  of  observation,  or  the  senith  distances  of  stars,  by 
H>ing  placed  at  right  angles  to  inordinary  position,  that 
«.  with  itt  line  of  coUimation  lying  in  the  plane  of  the 
irime  vertical.  A  large  Inttrument  of  this  class  has 
»een  recently  erected  at  the  observatory  of  Pulkcva,  and 
t  tervea  to  determine  with  admirable  precision  the 

ti  th  distances  of  ttart  which  putt  near  the  xenith  of 
hat  observatory  ;  and  M.  Struve  contidcrt  itt  use  to  be 
>f  extreme  importance  in  the  ulterior  investigations 
;onnccted  with  aberration,  precession,  and  nutation. 

Mr.  Simmt  produced  at  the  Great  Exhibition  of  1851, 

1  specimen  of  a  double  transit  instrument,  that  it,  of  an 
instrument  which  might  be  uted  with  equal  facility  when 
placed  In  the  meridian  and  in  the  prime- vertical.  This  it 
effected  by  making  the  axis  of  the  telescope  itself  con- 
rertible  into  a  telescope  by  having  an  object-glass  fitted 
Into  one  of  the  pivots,  and  a  sliding-tune  carrying  an 
uijuttible  crott  of  delicate  tpider-linet  with  a  'positive 
rye-piece  at  the  other  pivot.    The  adjustment  of  the 


ic  otner  pivot.  1  he  adjustment  ot  the 
it  effected  by  a  small  collimator  placed 
he  axis.    The  axis  It  turned  round,  and 


is  shifted  till 
equally  well  before  and 
after  reversion.  If  the  meridian  telescope  be  previously 
adjusted,  it  can  be  made  use  of  for  readily  placing  the 
axis  telescope  in  itt  proper  pntition  for  the  determi- 
nation of  latitude  by  meant  of  the  transits  of  start  which 
past  the  meridian  near  the  zenith. 

Another  kind  of  transit  inttrument  lately  brought  into 
use  it  the  diagonal  or  chamber  transit.  The  pecu- 
liarity of  thit  inttrument  it,  that  the  rayt  tending  to 
form  an  image  of  a  ttar  after  patting  through  the  ob- 
ject-glass, do  not  proceed  in  a  .straight  line  through  the 
tube  in  the  usual  way,  but,  being  received  upon  a  specu- 
lum or  prism  placed  in  the  axit,  are  turned  aside  through 
one  of  the  axes,  which  it  perforated  and  provided  with 
an  eye-piece  and  a  tyttem  of  wiret.  By  this  means  the 
Inconvenience  of  placing  the  body  in  awkward  positions 
fur  the  observations  of  start,  to  much  felt  in  the  use  of 
tmall  transiti,  it  avoided,  and  the  observer  hat  no  occa- 
sion to  shift  hit  position,  whatever  be  the  altitude  of  the 
ttar  to  be  observed.  Mr.  Simmt  hat  succeeded  in  pro- 
viding convenient  meant  for  the  illumination  of  the 
field  of  view  of  the  diagonal  transit  by  the  following 
method  :  —  The  back  pivot  being  alto  perforated  hat  a 
•mall  convex  lent  tet  within  it,  and  a  larger  convex  lent 
it  fixed  within  the  axis  at  the  back  of  the  reflector,  of 
such  a  tile  that  one  or  more  aegmentt  near  the  edges 
project  beyond  the  edge  of  the  reflector.  The  light  of  a 
lamp  placed  outside  the  pivot  it  condensed  by  the  small 
lent,  and  the  rayt  after  crotting  diverge  upon  the  large 
lens  at  the  back  of  tho  reflector,  whose  outer  segments 
again  condense  it  upon  the  field  of  view  in  tufficient 
quantity  to  produce  a  well  illuminated  field. 

The  last  improvement  we  shall  mention  it  the  prism 
illumination  or  the  field  of  view  of  transit  inttrumentt. 
It  has  always  been  a  difficult  problem  for  practical  astro- 
nomers  to  provide  for  the  observation  of  very  faint  ob- 
jects, for  which  it  it  necessary  to  have  the  field  of  view 
dark  and  the  wiret  illuminated.  Various  means,  at- 
tended with  only  partial  success,  have  been  devised  in 
different  observatories,  the  mott  successful  of  which  was 
till  recently  the  application  of  the  galvanic  current.  Mr. 


Airy  applied  for  the  first  time  the  prism-illumination  to 
the  great  transit-circle  at  Greenwich,  in  the  year  ln&o, 
and  this  method,  which  is  equally  remarkable  for  its  sim- 
plicity and  facility  of  application,  it  now  applied  to  tmall 
inttrumentt,  ana  will  probablv  supersede  all  other  wie- 
thodt.  A  pierced  reflector  it  placed  aa  usual  in  the  cen- 
tral part  of  the  axit  of  the  telescope,  but  this,  instead  of 
being  fixed,  has  a  motion  round  an  axis,  to  that  it  can  be 
placed  at  any  angle  of  inclination  to  the  tube,  being  acted 
on  by  meant  of  a  rod  projecting  through  the  eye-end  of 
the  telescope-tube  near  the  observer's  hand.    If  the  rod 


the  rod  the 
nearly  at  right  angles  to 
the  tube,  and  lest  light  it  thrown  down  the  tube,  and  by 
this  means  the  light  it  moderated.  Finallv,  when  the 
reflector  it  at  right  anglet  to  the  tube,  no  light  pastes 
down  It  to  the  eye,  but  In  this  case  the  prism-application 
comet  into  play.  Four  right-angled  glass  prisms  are 
placed  symmetrically  round  the  ring  of  the  reflector,  one 
of  the  tides  of  each  receiving  the  rayt  from  theaxit-lamp 
perpendicularly.  The  light,  reflected  from  their  hy- 
pothetical tides,  and  passing  perpendicularly  through 
their  remaining  sides,  is  made  to  proceed  parallel  to  the 
sides  of  the  tube.  It  is  then  finally  received  upon  other 
four  pritmt  placed  properly  In  the  plane  of  the  wirea  of 
the  teletcope,  so  at  to  be  transmitted  entirely  in  that 
plane,  and  to  illuminate  perfectly  both  tidet  of  the  ver- 
tical wires,  and  the  upper  and  under  sides  of  the  hori- 
zontal wiret.  Thit  procett  hat  been  used  with  perfect 
success  for  a  considerable  time  for  the  illumination  of 
the  wires  or  the  Transit  Circle  at  Greenwich. 

TRI'CLA'S I TE.  (Gr.  t<u*.  rArrc.and  mkmu,  Ibreak.) 
A  mineral  found  in  the  talc  and  chlorite  tlate  of  Fah- 
lum,  regarded  at  a  species  of  IoUU:  It  hat  a  three-fold 


vage. 

TRIPE.  The  stomachs  of  ruminants,  when  properly 
prepared,  constitute  Tripe.  Dr.  Thomson,  in  hit  Do- 
mestic Management  of  the  Sick  Room,  tayt,  '*  few  things 
are  more  readily  digetted  than  tripe,  when  properly 
cooked."  It  should  be  alowly  boiled,  with  an  onion 
and  tome  salt. 

TRI'PLITE.  (Lat.  triplex,  three-fold.)  A  mineral 
composed  of  phosphoric  acid  in  combination  with  the 
oxides  of  iron  and  manganese,  which  occurs  with  beryl 
in  the  gratsite  of  Limoges,  in  France. 

TRl'PTOTE.  (Gr.  tvtW,  three,  and  treats*!,  a  case.) 
In  Grammar,  a  noun  that  hat  only  three  cases. 
TRO'MBOLITE.  Native  phosphate  of  copper. 
TU'BULAR  BRIDGE.  A  bridge  formed  of  a  great 
tube  or  hollow  beam,  through  the  centre  of  which  a 
roadway  or  railway  passes.  The  most  remarkable 
bridge  of  thit  kind  ft  that  designed  by  Mr.  Robert  Ste- 
phenson for  carrying  the  Chester  and  Holyhead  railway 
over  the  Menai  Straits.  Thit  bridge  consists  of  t»o 
rectangular  tubes  of  wrought- iron  platea  riveted  toge- 
ther ;  one  tube  being  for  the  accommodation  of  the  up 
liue  of  railt,  and  the  other  for  the  accommodation  of 
the  down  line  of  rails.  A  pier  erected  upon  a  rock  in 
the  middle  of  the  straits  divides  each  tube  into  two  spans 
of  46*2  feet  each,  and  there  is  also  at  each  end  a  smaller 
tube  of  230  feet  tpan  to  serve  as  approaches  to  the  bridge. 
These  several  tubes  are  joined  together  to  at  to  form 
one  long  tube  for  each  line  of  railt  of  the  total  length  of 
1524  feet. 

The  thicknest  of  the  central  pier  it  4">  feet,  of  the  tido 
picrt32  feet  each,  and  the  tube  projects  17  feet  G  inches 
over  the  masonry  at  each  end.  The  bridge  containt 
9480  tons  of  wrought  iron,  1*188  tons  of  cast  iron,  and 
1,500,000  cubic  feet  of  masonry  The  total  expente  of 
Ut  conttruction  was  6»\,W0L,  of  which  the  iron  work 
cost  443,160/.  and  the  masonry  158,700*.  It  wat  com- 
menced on  the  10th  of  August,  1847.  was  finished  on  the 
5th  of  March,  1850,  and  was  opened  for  traffic  on  the 
18th  of  March.  18*0.  A  similar  bridge  of  one  length  of 
tube  and  of  a  somewhat  smaller  span  had  been  pre- 
viously erected,  under  Mr.  Stephenton't  direction,  over 
the  river  Conway  on  the  tame  line  of  railway.  This 
bridge  wat  opened  for  traffic  in  1*48. 

History  of  Tubular  Bridges.  —  On  the  occasion  of  an 
entertainment  given  at  the  opening  of  the  Conway 
bridge  in  1848,  Mr.  Stephenson  gave  an  account  of  the 
circumstances  which  had  led  to  the  conception  of  the 
plan  of  carrying  a  railway  over  a  river  or  chasm  by  cm- 
ploying  as  a  bridge  a  hollow  beam  or  tunnel  constructed 
of  Iron  plates.  About  tlx  or  seven  years  before  he  had 
been  called  upon  to  construct  a  bridge  on  the  Northern 
and  Eastern  Railway  at  Ware  under  certain  limitations 
imposed  by  act  of  parliament  which  rendered  bridges 
of  the  ordinary  forms  inapplicable ;  and  he  thereupon 
resolved  to  employ  malleable  iron  beams,  by  the.  aid  of 
which  a  cellular  platform  was  made  which  answered 
the  exigencies  of  the  occasion.  In  thit  cellular  platform 
however  there  doet  not  appear  to  have  been  much  no- 
velty of  conception,  for  it  wat  merely  an  arrangement  of 
of  the  ordinary  form  of  railway  girders, 
4X4 
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instead  of  cast  iron  as  had  been  the 
previous  practice.  They  were  pro- 
portioned  moreover  in  the  same 
ntanner  as  cast-iron  beams,  as  will 
be  seen  by  Jig.  I.,  whereas  malle- 
able iron  beams  it  is  now  known 
should  have  the  top  and  bottom 
flanges  of  about  the  same  dimen- 
sions. However,  from  the  sngges- 
tions  of  this  structure,  the  idea  of 
a  tubular  bridge  first  arose  in  Mr. 
Stepheuson's  mind,  and  in  his  ori- 
ginal conception  he  appears  to  have 
contemplated  the  use  of  elliptical 
or  cylindrical  tubes  supported  by 
chains.  Mr.  Stephenson's  engage- 
ments did  not  permit  him  to  work 
1 1 1  \ I k ■  t  \ '  1 1  •  \  c^i*  t ^5    u1 «  £ C  i la c^ucTi^s* 


dence  in  carrying  it  into  execution.  He 
Billed  in  the  aid  of  Mr.  Fairbairn  to  accomplish  this 
ta«k.  and  Mr.  Fairbairn  taking  up  the  idea  where  Mr. 
Stephenson  had  left  it,  pursued  the  Inquiry  with  great 
ardour  and  sagacity  until  he  Anally  brought  the  idea 
into  the  form  in  which  it  was  carried  into  practical 
effect. 

Long  before  this  time,  however,  a  form  of  bridge  much 
mora  nearly  re«embling  that  finally  adopted  for  crossing 
the  Menai  Straits  than  Mr.  Stephenson's  cellnlar  plat- 
form at  Ware,  or  even  than  his  subsequent  conception 
of  an  oval  or  cylindrical  tube  supported  by  chains,  had 
been  successfully  introduced  in  Switzerland;  but  the 
bridges  which  had  been  erected  upon  this  plan,  instead 
of  being  mitde  of  wrought  iron,  were  constructed  of 
timber.  The  first  of  these  bridges  appears  to  have 
been  erected  over  the  Rhine  at  Schaffhausen  by 
Jean  L'lrlch  Grubemnann  in  I7S7.  It  consisted  of 
two  spans  —  the  one  of  170  feet,  and  the  other  of 
193  feet.  In  177*  another  bridge  of  a  similar 
tion  was  built  by  the  same  person  over  the 
at  Wettingen.  The  span  of  this  bridge  was  390  feet. 
Fig.  3.  is  a  section  of  this  bridge  at  the  ends,  and 


Fig.  3.  is  a  section  at  the  centre.  It  will  be  apparent 
from  these  figures  that  this  bridge  is  composed  of  a 
platform  for  the  roadway,  two  side  frames  of  carpentry, 
and  a  roof,  so  that  it  in  fact  constitutes  a  great  hollow 
timber  beam  of  a  nearly  rectangular  form.  These 
bridges  were  both  burnt  by  the  French  in  1799,  after 
having  remained  in  constant  use,  the  one  for  forty-two 
rears  and  the  other  for  twenty-one  rears.  Armies,  artil- 
lery, and  heavy  weights,  had  parsed  over  them  in  safety, 
and  thev  appear  to  have  perfectly  fulfilled  the  purpose 
for  which  they  were  designed.  Each  of  the  side  frames 
was  raised  into  its  place  in  a  piece  by 


or  more  great  frames  of  carpentry  formed  of  planks  <* 
timbers  crossing  one  another  diagonally  and  bolted  at  tup 
and  bottom  to  shelf  pieces.  The  lower  shelf  piece  carries 
a  platform  which  forms  the  roadway,  and  in  some  cases 
the  top  is  also  covered  with  lattice  work  so  as  to  convert 
the  bridge  into  a  hollow  lattice  beam.  In  a  few  cases 
these  lattice  bridges  were  formed  of  iron,  and  in  Bo?tm 
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there  is  an  elliptical  tubular  lattice  bridge  of  imn  of 
130  feet  span.  This  bridge  had  been  In  use  a  few  jra'i 
before  the  construction  of  that  cellular  platform  at 
Ware  which  Mr.  Stephenson  says  first  suggested  to  his 
mind  the  idea  of  a  tubular  bridge.  Lattice  brides 
formed  of  bars  of  iron  have  of  late  years  come  into  use 
in  this  country.  A  singular  phenomenon  has  been  ob. 
served  in  some  of  these  bridges.  The  centre  at  the 
bridge,  instead  of  sinking,  has  actually  risen  up 
the  bridge  has  been  put  into  its  place. 

In  entering  upon  the  consideration  ol 
carrying  out  Mr.  Stephenson's  idea,  it 
Fairbairn.  upon  whom  this  i 

that  the  most  judicious  course  would  be  to  institute  a 
series  of  experiments  to  determine  the  breaking  weight 
of  beams  or  tubes  of  different  forms,  with  the  view  of 
ascertaining  what  form  of  tube  would  reconcile  tbe 
greatest  amount  of  strength  with  the  least  quantity  of 
material,  and  also  what  load  a  tube  of  a  given  form  and  of 
given  dimensions  could  with  safety  sustain:  these  expe- 
riments were  accordingly  instituted,  and  they  »pe 
furnished  information  of  great  practical  important-* 
was  very  soon  found  that  oval  and  cylindrical  t 
were  not  of  so  eligible  a  form  as  rectangular  ones  ; 
it  was  further  found  that  in  rectangular  tubes 
strength  should  be  chiefly  concentrated  at  the  trip  and 
bottom,  and  In  nearly  equal  proportions.  It  also  oc- 
curred to  Mr.  Fairbairn  that  it  would  be  advisable  to 
make  the  top  and  bottom  of  the  tube  of  a  cellular  form, 
which  would  obviate  the  necessity  of  using  plates  of 
such  a  thickness  as  could  not  be  so  securely  riveted;  and 
this  construction,  it  was  anticipated,  would  also 
greater  stiffness  to  the  structure,  and  render  the  top 
liable  to  buckle  up  when  a  heavy  strain  was 
The  determination  of  the  rectangular  form 
bridges,  the  rejection  of  the  chains,  the  introduction  of 
the  cellular  structure  of  the  top  and  bottom,  and  tbe 
settlement  of  all  the  details  of  the  iron  work,  was  un- 
questionably the  work  of  Mr.  Fan  bairn  ;  but  it  does  not 
follow  that  Mr.  Stephenson  was  unequal  to  the  deter- 
mination of  these  particulars,  or  that,  if  his  other  en* 
I  gagemcut*  had  enabled  him  to  perform  the  experiments 
I  which  were  judged  necessary,  instead  of  delegating  them 
|  to  other  hands,  a  result  equally  satisfactory  would  rot 
|  have  been  attained  However, "the  existing  form  of  tu- 
bular bridge,  as  carried  into  execution  for  crossinsr  the 
Conway  river  and  theMenai  Straits,  is  certainly  quite  as 
much  Mr.  Fairbairn's  creation  as  it  is  Mr.  Stephen***'*, 
since  Mr.  Fairbairn  settled  the  form 
proportions,  arranged  all  the  details  of 
set  the  first  tube  in  its  place. 


The  first  experiments  were  made  upon  cylindrical  tubes 
formed  of  iron  plates,  riveted  together  like  the  chimney 
of  a  steamboat.  The  tube  experimented  upon  was  laid 
horizontally  between  two  supports,  and  a  small  bole  was 
cut  In  the  centre  of  Its  lower  side  to  enable  a  rod  of  Iron 
to  pass  through  ;  from  this  rod  of  iron  the  weights  em- 
ployed to  ascertain  the  strength  were  suspended : 
around  the  hole  a  collar  was  riveted  so  as  to  impart  as 
much  strength  to  that  part  of  the  tube  as  before  tbe 
perforation  had  been  made,  and  a  cushion  of  hard  wood 
8  inches  square  was  fitted  to  tbe  interior  of  the  tube 
above  the  perforation.  Through  this  piece  of  wood  the 
rod  which  carried  the  weights  ascended,  and  a  cutter 
passing  through  the  end  of  the  rod  rested  on  a  square 
plate  of  iron  superimposed  upon  the  wood,  so  that  from 
the  wooden  cushion  the  whole  weights  depended.  Many 
of  the  tubes  gave  way  by  tearing  at  the  riveting  of 
the  plates ;  but  some  also  broke  from  the 
at  the  top.   The  more  im\ 
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UrUtitof  tur*  . 

SK^felaoc 
'  e»t!^onmp"r*,0mOr 

IK-IS  in. 

17  f». 
O  0IOS  in. 
10?  Dm. 
o-yj  in. 
3.04u  lb*, 
t  ompm* 
»lon. 

IS  in. 

17  ft. 
0  03}  in. 
107  lb*. 
u-M  in. 
¥.701  lbs. 
Cttmpre*- 
*lon 

IM  in. 

13  ft.  71  in. 

0131  In. 

392  lb*. 

l'V9  in. 
11.140  1U. 
E*tcn4t«i 

18*6  in. 

*3  ft.  5  In. 
0-n.Yxi  In. 

StM  liw. 

©•AT.  in. 
f.,  100  lbs. 

itriVru 

176S  in. 

43  ft  5  In. 
O-Oftfi  in. 

316  lbs. 

0-74  In. 
C,4«0  lb*. 
Exieiulon 

18- IS  in. 

13  ft.  5  in. 
O-ll90tn. 
777  It*. 
1-10  in. 
M.atOlh*. 
EstemJon 
at  rWet* 

«  in. 

3!  ft.  ."4  in. 
It-SM  In. 
1 .007  lb*. 
0-63  in. 

K«.r6o  it*. 

S4-3ta. 

31  ft.  ?t  «»• 
0-119  in. 
USA  lb*. 

14-tl*. 

31  ft.  3i  in 

0  i«  m. 
l.Oui  lb*. 
0-7  J  M 
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TUBULAR  BRIDGE. 


thickness  of  the  plates  in  these  experiment*  wu 

-  the  plate 


lined  by  rutting  a  portion  of 
pieces  and  screwing  thc«e  pieces  together  in  a 
The  collective  thickness  was  then  accurately  measured, 
which  diridcd  by  the  numl>er  of  piece*  gave  the  thick- 
less  of  each.  It  appear*  probable  that  the  whole  of 
he  tubes  would  have  been  broken  by  compression,  but 
V>r  the  weakening  of  the  bottom  caused  by  the  rivet 
lolea  and  which  generally  produced  fracture  by  exten- 
»ion  in  that  part. 
The  ends  of  the  tubes  where  they  rested  upon  the 


supports  h*^*0  ,)e  £*P*  ,n^hh*pJ!  ^  circu,*r  Pierc*  ot 

were  withdrawn,  the  ends  were  flattened  horizontally. 
At'the  same  time  the  centre  of  the  tube  was  flattened 
vertically  by  the  action  of  the  weight  hanging  at  the 
under  side,  and  in  looking  endways  at  the  tube  the  two 
sections  made  a  species  of  cross  ;  the  ends  forming  the 
horizontal  part  of  the  cross,  and  the  centre  the  vertical 
part. 

The  following  arc'thc  i 
with  elliptical  tubes :  — 


Strength  or  Elliptical  Tens*  vstn  as  Beam*. 


1. 

1 

e 

5. 

4. 

a. 

Major  axis  - 

Minor  axis  .... 
iA-ngUi  t*  twrm  tupporU           .  . 
Tlikkm-M  ofpUu-*  ... 
Wright  of  tub* 

<irrate»t  deflection  ... 
lire-akin*  weight  ... 

u  rns  la. 

9X5  In. 
17ft. 
OOII6  In. 

109  Iba. 

O'fix  in. 
x.ion  Iba. 

11-66  In. 
13-6U  in. 

81  ft. 
0-1310  In. 
70H  ItN. 
I'M  in. 
17.07f,  lb». 

Slx5tn. 
Ml-',  in. 

Mft. 
0-OfiHft  in. 

3S7  lbs. 
n-15  In. 
7,7111b.. 

15  in. 

9-73  In. 

17  ft.  6  In. 

*>  1  n  in. 
371  lbs., 
1-43  in. 

15,i'.A>  lb.. 

It  In. 

7'5  in. 

inn.  6  In. 

0-<r733  In. 
X3X  Iba, 
0-95  In. 

Pomf^ilkri 

13  In. 
8  in. 
lBft.  Sin. 
O  OCt  in. 
«67  Iba. 
I'll  in. 
MIX  lb*. 

<*•) 


6 


Numbers  5.  and  6.  of  the  foregoing 
experiments  were  not  made  with  sim- 
ple elliptical  tubes,  but  the  tube  em- 
ployed in  number  5.  was  an  elliptical 
tube  with  a  fin  at  the  top  (At. 4.),  and 
ube  employed  in  number  6.  was 
of  a  rectangular  form  with  a  tin 


at  the  top  (Jig.  5.).  These  top  fins  were  not'  foond  to 
operate  advantageously,  as  they  were  thrown  into  com- 
pression before  the  strain  came  on  the  top  of  the  tube 
itself,  and  the  strength  was  thus  overcome  in  detail. 

The  most  important  of  the  experiments,  however, 
are  those  upon  rectangular  tubes,  the  result*  of  which 
are  as  follows  :  — 


Strength  op  Rectangvlar  Tubes  csbd  as  Beams. 


No. 


Form  of  Cross 


Top  flange,  incho  , 
1 1  itrom  tlangv.  In. 
•-idea,  Incho 
Ixngth 

I  Kit  t  i 
i  r rfnti-Ht  deflection] 
1  !r,  ik  nit:  wi-ijihl 
tlroke  by  compm- 1 C 
ainn  or  extension 


IX  by  -073 
IX  by  -0713 
9'6  b,  -07I3 

17  ft.  6  In. 
xoxlba. 
l'lt  in. 
3.73H  li.s. 


lSbt-757   |    IX  by  IU 
IX  by  lit   1  lXl.T'0737 
9-C  by  -0737  '  9  6  by  0737 


17  ft.  6  In. 

V.W  Iba. 
<>  > 1  .). 
3.7HS  tbi. 


17  ft.  6  In. 
X53  Iba. 
I'M  In. 
1     7,1  IK  lb*. 
Extension  at 
rlvrta. 


IX  by  '149 
11  by  Xfi9 
18x5  by  Q594 

17  ft.  fi  In. 

317  lb*. 

l'"3  In. 
Mix  Iba. 


7. 


n  n 


IX  by  -369 
11  by  '149 
IS- M  by  -0594 

17  ft.  6  In. 
317  lb*. 
l'13ln. 
IX, l"»U  lb 


6  by 
10  by 

15  by 


?f.n 

xro 

131 


XI  ft. 
7*M  Iba. 
«-6T>  in. 
IT,'.!*-  Iba. 
I'otTipre*. 
•  i-m. 


10  by  -XfiO 
r,  by  'X 
15  by  " 

t4  ft. 

7NH  I  In. 
X-  ">8  In. 
15,9X0  Iba. 


?i>l«te»ll  ,'ieaeh 
•180 
15'40  by  -070 

19  ft. 
500  II*. 
1*59  in. 
lt.4f.9  II* 


These  experiments  having  been  concluded  and  a  few 
>thers  of  a  similar  character,  which  it  would  be  need- 
ess  to  recapitulate,  Mr.  Fairbairn  directed  his  at. 
mention  to  the  determination  of  the  proportions  which 
t  would  be  proper  to  adopt  for  the  tubular  bridges 
a-hich  it  was  proposed  to  construct.  It  was  made  very 
•leap  from  the  experiments,  that  the  rectangular  form 
was  the  best,  and  that  the  strength  should  be  chiefly 
roncentrated  at  the  top  and  bottom  of  the  tube,  where 
bo  extending  and  compressing  forces  would  act  with 
greatest  energy,  and  where  they  must  be  met.  The  pro- 
jortlon  of  the  sectional,  area  of  the  top  to  that  of  the 
vittotn  to  give  the  maximum  strength,  was  also  found 

0  be  as  5  to  3  in  the  case  of  thin  rectangular  tubes.  It 
sras  also  made  clear  that  the  strength  of  a  tubular  beam 
a-ould  be  increased  if  the  buckling  or  crumpling  up  of 
he  top  side  could  be  prevented,  attd  it  was  known  from 
trevious experiments  of  Mr.  Hodgklnson  upon  cast-iron 
>illars,  that  a  given  quantity  of  metal  would  better  resist 
compression  if  disposed  In  a  tubular  form  than  if  dis- 
posed in  any  other  form.  Hence  it  occurred  to  Mr. 
Kair bairn,  that  the  compressing  strain  upon  the  top  of 
he  tube  would  be  more  effectually  counteracted  by  dis- 
voting  the  metal  in  the  form  of  longitudinal  tubes  than 
>y  disposing  it*  in  the  form  of  a  flat  plate.  The  tube 
nth  the  corrugated  top,  tested  In  the  eighth  experiment 
ipon  rectangular  tubes,  was  made  in  pursuance  of  this 
de»,  but  eventually  it  was  determined  to  form  the  top 
>f  the  bridge  of  a  series  of  parallel  rectangular  tube* 
>r  cells,  chiefly  because  that  form  was  more  convenient 
n  construction  and  better  admitted  of  painting  and  re. 
.airs.  The  bottom  of  the  tube  it  was  considered  advi- 
able  to  make  in  the  same  fashion,  and  these  point* 
>eing  *ettled,  a  model  tube  was  constructed,  which  was 
.early  identical  with  one  of  the  tubes  of  the  intended 
iridge  in  every  thing  but  lite.  The  model  tul»e  was 
"h  feet  long,  and  7'>  feet  between  the  support*  ;  4  feet 
>\  inches  deep  at  the  middle,  and  4  feet  Of  Inches  deep 
it  the  ends.  It  was  2  feet  8  inches  wide  in  the  bod  y , 
nit  the  cellular  top  was  somewhat  wider,  being  2  feel 

1  if  inches  wide,  and  the  bottom,  which  was  not  cellular 
nil  consisted  of  a  fiat  plate,  was  of  the  same  width  as  the 
op.   The  cellular  top  was  composed  of  six  longitudinal 


channels  formed  by  seven  vertical  plate*  6|  inches  deep 
running  longitudinally  from  end  to  end  of  the  tube  and 
having  a  plate  al>ove  and  another  below  them  extending 
through  the  whole  length  and  bread,  h  of  the  top.  The 
thickness  of  the  plate  of  the  bottom  of  the  model  tube 
was  '156  Inches,  of  the  sides  '099  inches,  and  of  the  top 
■147  inches.  The  sectional  area  of  the  top  was  '24  fM4 
square  inches,  of  the  sides  9  square  inches,  and  of  the 
bottom  8-8  square  Inches.  The  weight  of  the  tube  was 
4-86  tons.  Its  ultimate  deflection  was  4-375  inches,  and 
its  breaking  weight  Sty  tons.  The  tube  gave  way  by 
tearing  asunder  at  the  bottom. 

The  top  plates  of  the  lube  having  been  made  a  little 
thicker  than  was  intended,  two  strips  of  plate  20  feet 
long,  6|  Inches  wide,  -j^'hs  of  an  inch  thick,  and  weigh- 
ing about  4  cwt.,  were  riveted  along  the  bottom  of  the 
tube  at  the  centre  part.  The  ultimate  deflection  then 
became  4*1 1  inches,  and  the  breaking  weight  43  3  tons.  In 
this  experiment  the  tube  got  out  ol  shape  and  collapsed. 
To  obviate  thi*  evil  for  the  future,  vertical  rib*  of  angle 
iron  were  riveted  along  the  tides  of  the  tubes  internally 
at  distance*  of  2  feet  apart,  and  the  tube  having  been 
repaired,  was  again  subjected  to  experiment.  The  ulti- 
mate deflection  was  now  found  to  be  ft  68  Inches,  and  the 
breaking  weight  .V»-3  ton*.  As,  however,  In  this  expe- 
riment the  fracture  occurred,  not  at  the  centre  of  the 
lube,  but  at  some  distance  to  one  side,  where  the  plates 
were  weak,  a  final  experiment  was  made  with  the  plates 
decreasing  in  thickness  from  the  middle 
the  proper  law.  The  tube  then  broke  by  com- 
of  toe  cellular  top  with  a  weight  of  86j  tons. 

Mode  oj  Determining  Ike  Dimensions  proper  for  the 

strength  of  any 
if  any  given  aise, 
or  diminished  proportionally, 
of  the  alteration  of  it*  linear  dimen- 
rly  as  the  19th  power  in  the  case  of 
tubular  beam*,  whereat  the  weight  varie*  as  the  cube  of 
any  linear  dimension.  A  beam,  therefore,  of  twice  the 
length,  depth,  and  thickness  of  any  given  beam,  will  be 
about  four  times  at  strong  and  eight  times  at  heavy. 
Taking  the  weight  of  the  model  tube  upon  which  the 
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TUBULAR  BRIDGE. 

foregoing  experiment!  wero  made  at  fi  tons,  the  distance  |  dentlr  than  the  wrought.  These  investigations,  howem 
between  the  supports  at  7ft  feet, and  the  breaking  weight  though  highly  Important,  did  not  materially  inflow* 
of  the  tube  at  60  tons,  Mr.  Fairbalrn  calculated  that  a 
tune  of  400  span,  such  as  was  intended  to  carry  the 
railway  orer  the  Conway  river,  would  bear  a  load  of 
1704  tons  exclusive  of  Its  own  weight.  For  since  the 
span  of  400  feet  is  ft-33  times  greater  than  that  of  the 
model  tube,  then  5* 33?  x  GO  =1704  tons,  and  ibe  weight  of 
the  tube  will  be  ft" 3S3  x  6=906  tons.  Now  a  given  load 
distributed  equally  over  a  beam  produces  nearly  the 
same  strain  upon  it  as  half  the  load  applied  at  its  centre, 
or  more  correctly  the  ratio  is  as  ft  to  8.  Taking  the 
half  of  906  or  453  from  1704  we  bave  1251  tons  as  the  ac- 
tual load  which  Mr.  Fairbalrn  considered  that  the  tube 
would  bear  exclusive  of  its  own  weight. 
c  Mode  of Computation  by  Jlodgkinson^  Formula  far 

thT'BriUnn'ia^n^  IteSsSw 
had  ascertained  the  form  of  cast-iron  beams  which  gave 
the  greatest  strength  with  the  least  material,  and  by 
the  formula  derived  by  Mr.  Ilodgkiuson  from  thmc  ex- 
periments, Mr.  Fairbalrn  found  that  the  model  tube 
would  bear  about  SO  tons  If  It  were  of  cast-iron.  But  it 
actually  bore  86  3  tons  in  one  of  the  experiments  of 
which  the  result  was  not  the  best,  and  introducing  this 
correction  into  the  formula,  it  appeared  that  a  tube  six 
times  larger  than  the  model  tube,  and  therefore  of 
460  feet  span.  27  feet  deep,  and  with  460*8  square  inches 
of  sectional  area  of  iron  at  the  bottom,  would  bear  2014 
tons  exclusive  of  the  weight  of  the  tube  itself.  The  re- 
sults obtained  by  calculating  the  strengths  as  the 
squares  and  the  weights  as  the  cubes  of  the  dimensions 
do  not  differ  materially  from  the  foregoing,  and  Mr. 
Fairbalrn  calculated  that  a  tube  of  462  feet  span  31  feet 
deep  and  460  square  inches  of  area  at  the  bottom  would 
bear  2469  tons ;  and  supposing  the  tune  to  weigh  1 200  tons 
the  breaking  weight,  when  the  load  was  applied  at  the 
middle,  would  be  1869  tons,  exclusive  of  the  weight  of 
the  tube  Itself.  Now  a  tube  which  will  carry  1869  tons 
at  the  centre,  exclusive  of  its  own  weight,  will  he 
reckoned  carry  about  twice  this  amount,  or  3738  tons, 
equally  distributed  over  it  exclusive  of  its  own  weight ; 
•nd  taking  the  maximum  load  to  which  the  bridge 
would  be  subjected  at  one  ton  per  lineal  foot,  It  followed 
that  the  bridge,  when  thus  proportioned,  would  bear 
eight  times  the  load  that  could  ever  be  put  upon  it. 
One  of  the  tubes  of  the  Conway  bridge  when  completed 
was  tested  in  the  same  manner  as  the  model  tube  by 
placing  weights  upon  it  and  observing  the  deflections. 
The  result  was  found  to  confirm  the  accuracy  of  the 
deductions  derived  from  the  experiments  upon  the 
model  tube.  The  law  followed  by  the  deflections  ap- 
peared to  show  that  the  tube  would  sustain  a  load  of 
2200  tons  equally  distributed  over  it.  and  exclusive  of  its 
own  weight,  before  it  broke,  and  that  the  ultimate  de- 
flection would  be  30  inches. 
Mr.  Hodgkinson's  Experiment*.  -  Besides  the  expert 


FJfrct  of  Momentum  on  i 
If  a  load  be  placed  upon  any  I 
up  in  the  middle,  and  the  p 


ments  made  by  Mr.  r-airbairn,  a  number  of  cxperimen 
upon  tubular  beams  was  made  by  Mr.  Hodckinson  t 
Mr.  Stephenson's  desire,  and  from  these  experlmen 
results  were  obtained  of  ereat  Interest  in  a  scicntif 


obtained  of  great  interest  In  a 
point  of  view.  Mr.  Hodgkmson  found  that  the  strength 
of  tubes  to  resist  compression  varied  greatly  with  the 
thickness  of  the  metal  of  which  they  were  composed. 
Thus,  when  the  plates  composing  a  tube,  compressed  in 
the  manner  of  a  pillar,  were  *.Vift,  '272,  and  *124  inch, 
the  resistances  per  square  inch  of  section  were  19' 17, 
14*47.  and  7*47  tons  respectively.  Mr.  Hodgkinson  also 
found  that  the  power  of  plates  to  resist  compression 
Taried  as  the  cube,  or,  more  nearly,  as  the  2*878  power 
of  their  thickness.  He  further  found  that  long  con- 
tinued Impact  upon  a  tubular  beam  of  small  site,  pro- 
ducing a  deflection  of  less  than  one- tilth  of  what  would  tie 
required  to  Injure  the  tube  by  pressure,  was  completely 
destructive  of  the  riveting.  In  large  bridges,  however, 
the  inertia  of  the  mass  will,  by  resisting  the  effect  of  Im- 
pact, prevent  any  such  injurious  effect  from  taking  place. 
He  also  determined,  experimentally,  that  the  strength 
of  similar  tubular  beams  was  a^he  l*9th  power  of  their 

series  of  experiments  to  ascertain  if  the  thickness  of  the 
plates  of  a  tubular  bridge  might  be  diminished  towards 
the  ends,  as  indicated  by  theory,  and  he  found  that  such 
was  the  case.  The  thickness  of  the  plates  of  the  top, 
bottom,  and  sides,  at  any  point,  was  therefore  made  in  the 
proportion  of  the  rectangle  of  the  segments  into  which 
the  distance  between  the  supports  of  the  tube  was  di- 
vided at  that  point,  the  tube  itself  being  of  uniform 
dimensions  throughout ;  but  at  and  near  the  supports 
the  thickness  was  half  that  of  the  middle.  A  further 
experiment  was  made  to  ascertain  how  far  the  effect 
would  be  advantageous  to  stiffen  tubular  beams  with 
cast-iron  applied  at  the  top,  and  It  was  found  that  10 
square  inches  area  of  cross  section  of  cast-iron  at  the  top 
ot  ihe  beam  balanced  21  square  inches  of  cross  section 

u!ar*he^alt,r°n  *'        l>°"0m  °f  lhe  h*'im'  rrt»*'»K 
•y^t-lron  would  resist  compression  more  rfii- 


tbe  configuration  of  the  Conway  and  Menai  br»o\-«-v  ts* 
proportions  of  which  were  mainly  settled  by  Mr.  Farr- 
bairn  from  bis  experiments  upon  the  model  tube  alrtacSr 
described.  Experiments  were  also  made  both  by  Mr. 
Fair  bairn  and  Mr  Hodgkinton  to  determine  the  strength 
of  tubular  beams  w  hen  laid  upon  their  sides.  The  pur- 
pose of  this  investigation  was  to  determine  the 
strength  to  resist  storms  blowing  on  the  side  of  the  I 
and  it  was  found  that  the  proportions  and  at 
proper  for  resisting  the  vertical  strains  would  also  give  i 
lateral  strength  more  than  sufT 
storm  to  which  the  tube  could  be 

Comparative  I 
Loads — In  proportioning  Iron  I 
any  given  load  the  [ 

has  heretofore  been  to  give  a  strength  adequate  to  carry 
three  times  the  load  if  the  load  be  stationary,  and  tw^- 
that  strength,  or  a  strength  adequate  to  carry  six  uwr* 
the  loa»i,  if  the  load  be  a  moving  one.  At  the  time  tbf 
Conway  and  Menai  bridges  were  constructed  the  precise 
effect  upon  iron  bridges  of  shifting  pressures,  vibratior 
and  concussions  consequent  upon  the  psssage  of  a  rail- 
way train,  w  as  by  no  means  accurately  known ;  but  stare 
that  time  those  relations  have  been  investigated  by  a 
commission  appointed  for  the  purpose,  and  It  was  one  of 
their  functions  to  ascertain  what  Increase  of  the  statical 
pressure  upon  an  iron  beam  or  bridge  would  occasion 
the  same  strain  as  a  given  velocity  of  the  load.  It  it 
clear  that  this  relation  once  determined  the  statical  pres- 
sure is  all  that  has  thenceforth  to  be  considered,  and  the 
question  of  the  strength  proper  for  all  kinds  of  construc- 
tions is  consequently  narrowed  to  the  determination  of 
the  strength  necessary  to  withstand  a 
strain,  which  is  greater  in  an  ascertained 
that  due  to  the  intended 

the  DtfUetiom  of^Beam- 

prop  be  suddenly  withdraw  a 
so  as  to  allow  deflection  to  take  place,  it  Is  clear  that  the 
deflection  must  be  greater  than  if  the  load  had  been 
gradually  applied.  For  the  momentum  of  the  weight, 
and  also  of  the  beam  itself,  falling  through  the  spare 
through  which  it  has  been  deflected,  has  necessarily  to 
be  counteracted  by  the  elasticity  of  the  beam  ;  and  the 
beam  will  therefore  be  bent  momentarily  to  a  greater 
extent  than  what  is  due  to  the  load,  and  alter  a  few  vi- 
brations up  and  dawn  it  will  finally  settle  at  that  point 
of  deflection  which  the  load  properly  occasions.  It  is 
obvious  that  such  a  beam  must  be  strong  enough  not 
merely  to  sustain  the  pressure  due  to  the  hiad,  but  also 
that  accession  of  pressure  due  to  the  counteracted  mo- 
mentum of  the  load,  and  of  the  beam  itself; 
creased  strain  is 'produced  in  the 
which  a  deflecting  weight  is  applied,  but  is  i 
in  those  in  which  a  large  and 
A  rapid  deflection  increase*  the  amount  of  I 
as  well  as  the  amount  of  the  strain,  as  is  i 

of  a  Cornish  pumpine-engine,  into  which 
is  suddenly  admitted,  and  in  which  the  mo- 
mentum of  the  particles  of  the  metal  put  into  motion 
increases  the  deflection  to  an  extent  which  the  mere 
pressure  of  the  steam  could  not  produce. 

FJJfct  of  Dffltcttun  on  the  Amount  and  Position  of  Ike 
Strain — if  a  railway  train  mov  ing  at  a  high  rate  of  speed 
be  made  to  descend  a  steep  declivity,  the  pressure  of  the 
wheels  upon  the  rails  will  obviously  be  diminished  ;  ai  d 
if  the  motion  of  the  train  be  supposed  to  be  very  rap  d 
and  the  declivity  very  great,  the  wheels  will  leave  the 
rails  altogether,  and  the  train  will  advance  after  the 
fashion  of  a  projectile.  In  like  manner,  if  a  rapid  train 
ascends  a  steep  acclivity,  the  pressure  of  the  whr-eU  upon 
the  rails  will  be  increased.  Now  a  beam  bent  by  a  past- 
ing train  forms  both  a  falling  and  rising  plane,  and  on 
the  first  half  of  the  beam  the  strain  will  be  less  than 
what  is  due  to  the  load,  and  on  the 
beam  the  strain  will  be  greater  than  what  is 
The 


but  at  a  point  somewhere  betw*  _ 
nd.  In  order  to  remedy  this  inconvenience  the 
beams  of  a  railway  bridge  should  be  made  with  a  slight 
rise  in  the  centre,  so  as  to  form  a  straight  line  when  de- 
flected by  a  passing  train. 

Law  of  the  increased  Strain  consequent  upon  D'jlce- 
Hon.—  The  momentum  of  any  moving  body/  being  pro- 
portional to  the  square  of  its  velocity,  it  follows  that  in 
the  case  of  a  railway  train  deflected  either  sideways  or 
upwards  by  a  curve  or  incline,  the  strain  will  be  pro- 
portioned to  the  square  of  the  amount  of  motion  in  a 
new  direction  given  In  any  specified  time ;  or  with  any 
given  velocity  of  the  train  the  strain  will  be  proportional 
to  the  square  of  the  amount  of  the  deflection  which 
takes  place  from  a  perpendicular  or  horizontal  plane  in 
along  the  line. 

of  Zframs.- The  mass  of  i 
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TUBULAR  BRIDGE. 


i  A  beam  fir<t  resists  deflection  by  Its  inertia,  and  then 
rornotes  deflection  by  its  momentum  ;  but  whether  in 
radical  cases  increased  mass  without  reference  to 
trcngth  or  weight  will,  upon  the  whole,  increase  or 
iminish  deflection,  will  very  much  depend  upon  the 
magnitude  of  the  mass,  relatively  with  the  magnitude  of 
he  deflecting  pressure,  and  the  rapidity  with  which  that 
rcssurc  is  applied  and  removed.  Thus,  if  a  force  or 
'eight  be  very  suddenly  applied  to  the  middle  of  a  | "on- 
erous beam,  and  be  as  suddenly  withdrawn,  the  inertia 
f  the  beam  will,  as  in  the  case  of  a  collision  of  bodies, 
md  to  resist  the  force,  and  thus  obviate  deflection  to  a 
onsiderable  extent ;  but  if  the  pressure  be  so  long  con- 
inued  as  to  produce  the  amount  of  deflection  due  to  the 
>rce,  the  effect  of  the  inertia  in  that  case  will  be  to 
lcrease  the  deflection.  The  mass  must,  under  such 
ircumstaiices.  move  through  a  space  equal  to  the  de- 
•  ■et  ion,  whereby  a  momentum  will  have  been  acquired 
hat  will  afterwards  expend  Itself  in  increasing  the  de- 
ection.  By  far  the  severest  strains,  however,  to  which 
ail  way  structures  are  habitually  exposed  arise  from  the 
»rk*  and  concussions  caused  by  <  lie  imperfect  juncture  of 
he  rails  at  the  end»,'or  other  similar  irregularities  of  sur- 
ice,  and  a  large  amount  of  inertia  In  a  beam  will  enable 
:  to  withstand  such  shocks  much  better  than  it  could 
therwise  do.  A  large  inertia  compels  the  train  to  de- 
late from  the  horizontal  plane  to  an  extent  answerable 
a  the  difference  of  weight  of  the  striking  and  stricken 
odies,  so  that  if  the  bridge  be  heavy  it  will,  under  such 
mum  stances,  be  less  deflected,  and  consequently  will 
uffer  a  less  serious  strain. 

Low  of  the  Elasticity  of  Iron  Reams.  —  A  bar  of  Iron 
i  usually  regarded  as  a  very  stiff  spiral  spring,  and  It  Is 
upposed  that  it  will  be  compressed  or  extended  equally 
f  equal  increments  of  pressure.  This  law,  however, 
hough  nearly  true  for  malleable  iron,  Is  not  true  for 
ast-Tron.    The  compressions  and  extensions  of  a  bar  of 


ast-iron  one  inch  square,  and  of  any  length,  were  found 
y  Mr.  Hodgkinson  to.be  represented  by  the  following 
>r  inula-:  — 


For  the  extension,  u  •■ 


For  the  i 
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lere  w  is  the  weight  In  pounds  acting  upon  the  bar,  e 
tie  extension,  and  d  the  compression  in  Inches,  and  /  the 
Migth  of  the  bar  in  inches.  Iron  beams  alternately  de- 
ected  and  released  will  be  broken  in  time  with  a  much 
■ss  strain  than  that  necessary  to  produce  speedy  frac- 
ire.  Thus  it  has  been  found  experimentally,  that  cast- 
•on  beams  deflected  by  a  revolving  cam  to  only  half  the 
xtent  due  to  their  breaking  weight  will,  in  no  case, 
ithstand  4000  successive  deflections  ;  but  4000  successive 
eflections  through  one-third  of  the  distance  due  to  their 
reaking  weight  may  he  Incurred  without  visible  injury. 
<ookiug,  however,  to  the  various  jolts,  vibrations,  and 
Diicussions  to  which  railway  structures  are  exposed,  it 
oes  not  appear  that  even  a  strength  answering  to  six 
mes  the  breaking  weight  gives  an  adequate  margin  for 
afety  In  the  case  of  cast-iron  beams. 
Proportion*  to  be  observed  in  the  Construction  of  Tu- 
ular  Undoes. — The  sectional  area  of  the  bottom  of  a 
ibular  bridge  of  wrought  iron  plates  should  bo  to  the 
•ctional  area  of  the  top,  as  II  to  12.  The  breaking 
eight  Is  then  found  by  multiplying  the  total  area  by 
le  depth,  by  a  constant  (80),  and  dividing  by  the  length, 
'he  depth  of  tubular  beams  of  140  feet  span  should  be 
:x>ut  -jljth  of  the  span,  and  the  depth  of  tubular  beams 
f  300  feet  span  should  be  about  ^th  of  the  span.  These 
jtes  are  empirical,  but  they  are  a  i 
>  the  most  approved  practice  of  the 


Description  of  the 
fridges —  Havir 


ing  now  Indicated  the  manner  in  which 
»e  proportions  and  configuration  of  these  bridges  were 
rrived  at,  and  having  further  pointed  out  the  consider- 
tlons  which  should  influence  the  design  of  all  railway 
ridges  composed  of  iron  beams,  whatever  lie  the  sub- 
rdinate  features  of  their  construction,  it  will  be  proper 
>  describe  briefly  the  more  important  features  oMhc 
rltannia  and  Conway  bridges  as  they  at  present  stand, 
'he  annexed  figure  r. ■present*  a  portion  of  one  of  the 
ibes  seen  in  perspective.  There  are  two  tubes  in  each 
ridge,  one  for  the  accommodation  of  the  up  line,  and 
isj  other  for  the  accommodation  of  the  down-line.  Each 
ibe  is  rectangular,  formed  of  plates  of  iron  riveted 
igcther,  and  with  ribs  to  support  the  sides,  like  the  ribs 
f  a  ship.  The  most  remarkable  feature  of  the  con- 
ruction,  howfver,  is  the  cellular  top  and  bottom.  In 
II  beams  which  have  to  be  loaded  in  the  centre.  It  is 
roper  to  concentrate  the  strength  as  much  as  possible 
pon  the  edges  of  the  beam,  or  at  the  top  and  bottom  ; 
ud  in  the  case  of  these  bridges  this  is  done  by  building 
p«>n  i  he  top  and  bottom  a  number  of  square  pipes  or 
illars  joined  laterally  together,  and  running  from  end 
1419 


to  end  of  the  bridge.  The  upper  pipes 
a  force  of  compression,  the  lower  of  extension ; 
and  the  function  of  the  sides  of  the  tube  Is  merely 
to  keep  these  combinations  for  meeting  com- 
pression and  extension  in  their  proper  places. 
The  sectional  area  of  the  top  and  bottom  of  the 
tubes  may  easily  be  computed  by  taking  the  width 
of  each  tube,  which  is  14  feet  8  inches,  and  the 
thickness  of  the  plates  ;  but  in  the  model  tube, 
which  g-ive  the  best  results,  the  sectional  area 
of  the  top  was  to  that  of  the  bottom  as  24  to  22, 
and  this  is  the  proportion  commonly  employed. 
There  are  eight  cells  or  pipes  composing  the 
cellular  top,  each  1  foot  9  inches  square.  The 
plates  composing  the  top  of  the  Britannia  bridge 
are,  jgths  at  the  middle  of  the  bridge,  and  jgths 
at  the  ends  of  the  bridge.  The  ends  of  the 
ptates  are  carefully  abutted  together,  and  strips 
of  iron  are  riveted  over  the  joints.  The  bottom 
is  composed  of  six  cells  or  pipes,  each  2  feet  4 
inches  by  I  foot  9  inches  ;  and  the  upper  and 
lower  platforms,  by  the  introduction  of  parti- 
tions between  which  the  cells  are  constituted, 
consist  each  of  a  double  thickness  of  plates  so 
arranged  that  the  end  of  each  plate  comes  to  the 
centre  of  the  other,  as  shown  in  the  accompany. 
Ing  figure,  A  small  plate  covers  each  joint,  and 
as  it  was  important  not  to  weaken  the  bottom 
of  the  tube  by  the  rivet  holes  running  across 
it.  the  rivets  are  arranged  in  longitudinal  rows, 
each  a  considerable  distance  from  the  other,  and 
they  act  as  cogs  or  steady-pins  in  keeping  the 
plates  together.  By  this  expedient  the  longi- 
tudinal cohesion  of  the  bottom  is  better  main- 
tained ;  and  the  strength  of  each  tube  approxi- 
mates to  what  it  would  be  if  formed  out  of  a 
solid  piece  of  iron,  instead  of  being  built  up  of 
riveted  plates.  The  thickness  of  the  plates 
forming  the  upper  and  lower  platforms  of  the 
bottom  is  ftiht  at  the  middle  of  the  tube,  and 
«/8th*  at  the  ends.  The  vertical  plates  are,  -^»hs 
at  the  middle,  and  ^ths  at  the  ends.  The  sides 
of  the  tube  are,  -ftths  at  the  middle  of  the  bridge, 
increasing  to  |gths  where  the  bridge  rests  upon 
the  pier«;  for  as  the  ends  of  the  tube  have  to  sustain 
the  whole  weight,  they  require  to  be  made  very  strong 
and  stiff  to  retain  them  in  shape.  To  impart  increased 
stiffness  at  the  ends  of  the  tubes  strong  cast-iron  frames 
are  introduced  within  them,  and  an  arrangement  of 
rollers  is  put  beneath  the  ends  of  the  tubes  to  enable  the 
metal  of  the  tubes  to  expand  or  contract  with  changes  of 


1  he  tubes  of  each  bridge  were  built  In  the  same  man- 
ner as  an  Iron  ship,  adjacent  to  the  place  .here  they  had 
to  be  erected.  A  wooden  platform  or  quay  was  erected 
upon  the  shore,  upon  which  a  tube  was  built,  and  stone 
supports  were  subsequently  erected  at  the  end«,  upon 
which  the  tube  when  completed  was  made  to  rest.  The 
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TURGITE. 

timber  platform  was  then  cleared  'away,  to  as  to  enable 
a  number  of  boats  or  pontoons  to  be  floated  beneath  the 
tube,  and  these  rising  with  the  tide  lifted  the  tube.  The 
floating  mass  was  then  drawn  bj  ropes  across  the  stream, 
and  the  end*  of  the  tubes  were  retted  in  shelves  left  in  the 
masonry  of  the  piers,  by  which  the  tube  had  to  be  sus- 
tained. On  the  top*  of  the  piers  hydraulic  presses  were 
tel.  from  which  chains  descended  tothe  ends  of  the  tube, 
and  by  putting  these  hydraulic  presses  into  operation 
the  tube  was  rained  up  a  small  distance,  and  so  soon  as 
it  was  raised  sufficiently  above  the  shelf  the  intervening 
•pace  was  built  up.  Another  lift  was  then  taken,  and 
•o  on,  the  masonry  following  up  the  tube  as  It  ascended, 
until  it  reached  the  level  of  the  top  of  the  piers.  In  the 
Britannia  bridge  there  are  four  spans;  and  the  tubes  of 
each  span  are  joined  together  at  the  ends,  so  as  to  form 
one  long  tube  for  each  line  of  railway.  The  effect  of 
thus  joining  the  ends  of  the  tubes  is  virtually  to  diminish 
the  span,  for  the  tube  takes  a  contrary  flexure  where  It 
passes  over  the  piers,  and  if  a  line  be  drawn  down  the 
side  of  the  tube  where  these  contrary  flexures  meet,  it 
will  be  found  that  the  tube  mi  " 
without  weakening  it  at  all. 

Chepitow  Tubular  Bridge  A  tubular  bridge  of  a  con- 
struction very  different  from  that  of  the  Conway  and 
Britannia  bridges  has  been  designed  by  Mr.  Brunei.  Tor 
carrying  the  South  Wales  railway  over  the  river  Wye, 
at  Chepstow.  This  bridge  has  a  nearer  resemblance  to 
a  suspension  bridge  than  to  a  hollow  beam:  but  Instead 
of  the  heads  of  the  towers  being  tied  back  by  chains,  as 
Is  usual  in  suspension  bridges,  they  are  kept  asunder  by 
cylindrical  struts  of  wrought  iron,  and  rods  descend  from 
the  tops  of  the  towers,  which  are  also  of  iron,  to  supt»ort 
the  platform  of  the  bridge.  The  limits  of  this  article, 
however,  prevent  any  detailed  description  being  given  of 
this  bridge  and  of  other  tubular  bridges  which  have  been 
constructed  since  the  Conway  and  Menai  bridges  were 
projected.  (For  further  information  on  the  subject,  see 
Mr.  Fairbairn's  Account  of  the  Construction  of  the  Bri- 
tannia and  Conway  Tubular  Bridges,  and  the  Beport 
of  Ihc  Commission  appointed  to  inquire  into  the  Appli- 
cation of  Iron  in  Batlteay  Structures.) 

TURGITE.  A  compact  reddish  brown  mineral 
composed  chiefly  of  oxide  of  iron,  found  in  the  Tur- 
ginsk  copper  mines  in  the  Ural. 

TURN  BULL'S  BLUE.  A  modification  of  Prussian 
Blue.  It  is  a  Femdcyanide  of  Iron  :  its  ultimate  com- 
ponents are  5  atoms  of  iron,  12  of  carbon,  and  6  of  ni- 
trogen. 

TU  RNER'S  CERATE.  This  is  the  calamine  oint- 
ment of  the  Pharmacopoeia.  The  modern  sine  ointment 
prepared  with  oxide  of  zinc  and  hogs'  lard  is  a  good 
substitute  for  it :  it  is  a  mild  drying  ointment. 

TURNER'S  YELLOW,  i  hc  fused  oxichloridc  of 
lead,  in  fine  powder  :  it  is  the  basis  of  a  good  yellow  oil 
colour  formerly  much  used  in  coach -painting:  it  is  also 
called  patent  yellow,  and  Cassel  yellow. 

TURPETH  MINERAL.    The  yellow 
of  mercury,  so  called  from  its  yellow 
:  of  the  root  of  the  ' 
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.  -MPAN.   (Lat)   A  part  of  a 
which  the  blank  sheets  are  placed. 

TY'ROLITE.  A  native  arscniate  of 
Falkensteln  in  the  Tyrol. 

TY  ROSINE.  A  crystalline 
cochineal. 


u. 


U'LLMANNITE.  A  sulphuret  of  nickel,  antimony, 
and  arsenic,  from  Sieiren.  analysed  by  Ullman. 

UMBILI'CAL  CORD.  In  Anatomy,  the  cordlike 
prolongation  of  the  teguments  of  the  abdomen,  in- 
cluding the  vessels  which  pass  from  the  fcetus  to  the 
placenta  in  placental  mammals  ;  or  to  the  allantois  and 
vitelllcle  in  implacental  mammals,  birds  and  reptiles ;  or 
to  the  vitellicle  alone  in  plagtostomous  fishes.  In  other 
fishes,  in  batrachians,  and  in  most  invertebrates,  the 
vitellicle  is  sessile,  and  there  is  consequently  no  umbi- 
lical cord. 

UMBILI'CAL  VESICLE.  The  name  given  to  the 
proportionately  small  vitellicle,  or  yolk  bag,  in  man  and 
most  mammalia. 

U'SNINE.  A  substance  extracted  from  different 
lichens  of  the  genus  L'snea.  It  formt  yellow  and  very 
difficultly  soluble  crystals,  fusing  like  a  resin.  It  has 
•lightly  acid  characters,  and  forms  crystallisable  com- 
pounds with  the  alkalies:  hence  it  has  also  been  called 
JJsnic  acid.  Its  ultimate  composition  Is  represented  by 
the  Tormula  C*  H17  Ol4. 

U'TERINEV  (Lat.  litems.)  In  Anatomy,  that  which 
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nerves,  and  the 

cotyledon. 

UTERUS.  (Lat.)  The  womb,  or  the  mnsculv  sod 
vascular  part  of  the  efferent  canal  or  tract  in  the  Iwjk 
viviparous  or  ovo-vh  iparous  animal,  in  which  the  fwtva 
is  developed.  In  the  human  subject  and  quadruroaaa  It 
is  single  ;  in  many  quadrupeds  it  is  bifid  ;  In  some,  it  is 
completely  divided  into  two  symmetrical  uteri. 

UTRTCULUS.  (Lat.)  In  Anatomy,  the  term  Utp- 
plied  to  the  upper  and  larger  of  the  two ^divisions  of  th« 

Internal  organ  of  hearing. 

U  VIC  ACID.  ( Lat .  uva,  the  grape.)  A  synonym  of 
the  Bacemic  or  Paratartarie  ackL,  an  acid  isomeric 
the  tartaric,  but  differing  from  it  In  certain 
more  especially  in  its  relations  to  polarised  light. 
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VACCl'NIC  ACID.  A  name  given  by  Lerch  to  a 
peculiar  volatile  arid  which  occasionally  replaces  the 
butyric  and  caprolc  acid  in  butter. 

VALERIA'SIC.  or  VALE'RIC  ACID.  This  arid 
constitutes  the  leading  Ingredient  of  the  volatile  oil  ob- 
tained by  distilling  valerian  root  with  water.  It  may 
also  be  obtained  from  the  root  of  Angelica,  to  that  it  has 
been  called  Angelia'c  acid ;  and  it  ts  contained  in  uYs 
bark  of  the  ytbummm  opulus.  Lastly,  valerianic  acid 
is  artificially  formed  by  the  action  of  a  mixture  of  quirk 
lime  and  caustic  potassa,  on  the  oil  of  potato  spirit,  tb« 
fusel  oil  of  the  Germans,  the  hydrated  oxtde  of  A^yir 
of  modern  chemists.  The  formula  of  thts  acid  Is  C.„ 
H9  03+HO.  It  it  an  oily  colourless  liquid,  smelling 
intensely  of  valerian,  and  of  a  tour,  pungent,  and  n«i- 
seous  taste,  leaving  a  sense  ul  s»e«  tin  aiida  wTt:, 
spot  upon  the  tongue. 

V  A  LO'NIA.  The  cup  of  a  large  species  of  acorn  im- 
ported from  the  Levant  and  the  Morca,  and  largely  used 
by  tanners. 

VAREC.  The  Impure  carbonate  of  soda,  made  :n 
Brittany  :  it  it  also  sometimes  called  Blassquctte:  it  cor- 
responds to  our  Kelp. 

VASODE'NTINE.  (Lat.  vas,n  vessel,  dens,  atooth.) 
In  Anatomy,  that  modification  of  dentine  in  which  capil- 
lary tracts  of  the  primitive  vascular  pulp  remain  uoc ti- 
nned, and  carry  red  blood  into  the  substance  of  the 
tissue.  They  form  the  so-called  vascular  or  medullary 
canals,  and  are  usually  more  or  lets  parallel  in  their 
course.  A  large  proportion  of  the  central  part  of  the 
tooth  of  the  sloth  and  megatherium  consists  of  vasodeu- 
tine,  and  a  smaller  proportion  of  the  same  part  of  the 
tusks  of  the  elephant  and  of  the  scalpriform  iudtort  of 
the  rodetitt. 

VAU'QUELINITE.  The  native  dou 
lead  and  copper :  named  in  honour  of  Va 
late  celebrated  French  chemist. 

VEDETTE  or  VIDETTE.  (Fr.  from  Lat.  rideo,  7 
see. )  A  tentry  placed  on  an  outpost  or  elevated  point,  so 
as  to  be  able  to  observe  advantageously  the  approach  of 
an  enemy,  and  to  give  early  notice  of  his  movements. 

VE'GETAL.  (Lat.vegeo,toJIostr»sJi;  vegetus.Drerr>.) 
In  Physiology,  that  class  of  vital  phenomena  common  to 
plants  and  animals:  vit.  digestion  and  nutritive  assimi- 
lation, growth,  absorption,  secretion,  excretion,  circula- 
tion, respiration,  generation ;  as  contradistinguished 
from  a  second  class  of  vital  phenomena,  via.  sensation 
and  volition,  peculiar  to  animals:  the  first  are  called  the 

"  "  the  animal  functions 


••  vegetal  functions,"  the  se 

and  the  powers  or  forces  on  which  they  depend  have 
been  termed  respectively  the  "vegetal  life "  and  the 
"animal  life." 

VF/NA  PORTJE.  (Lat.)    In  Anatomy,  the 
trunk  formed  by  the  union  of  the  veins  from  the 
initial  organs  of  digestion,  which  trunk  ramifies, 
the  manner  of  an  artery,  in  the  substance  of  the  liver, 
and  transmits  its  blooJ  by  capillaries  to  the  hepatic  veins. 

VE' NICE  WHITE.  A  pigment  consisting  of  car- 
bonate of  lead  mixed  with  sulphate  of  baryta.  Dutch 
White  and  Hamburgh  White  are  similar  mixtures. 

VE'NTRAL.  (Lit.  venter.)  In  Anatomy,  the  parts 
or  the  aspect  of  the  region  of  the  belly :  the  plates  of 
the  vertebral  or  serous  layer  of  the  embryo  that  are  ex- 
tended towards  that  region  are  called  "  the  ventral  la- 
mina?." 

VERA'NDAH.  A  term  of  Eastern  origin  applied  to 
a  light  gallery  external  to  a  house,  supported  on  pillars, 
and  frequently  inclosed  in  front  with  lattice  work.  In 
England!  verandahs  are  frequently  met  in  villas  and 
cottage  residences  attached  to  sifting  rooms  on  the 
ground  floor,  where  they  afford  a  good  substitute  for  a 
colonnade,  and  provide  shelter  against  rain  and 

VERA  TRIC  ACID.  An  acid  conU 


tized  by  Google 


VERGERS. 


•f  Veratmm  sabadilla,  hence  alto  called  sabadillic  acid. 
t*  formula  is  Ci<,  Ho  07-t>  HO. 

VERGERS.  Oflfcer*  of  the  court*  of  law  who  carry 
rhite  wand*  before  the  judge*.  There  are  also  vergers 
ittached  to  cathedrals  and  collegiate  churches,  who 
arry  a  small  mace  or  rod  tipped  with  silver  before  the 

'v'ERGE'TTR.  In  Heraldry,  a  pallet,  or  small  pale. 
I  shield  divided  by  pallets  is  termed  Icrgettc. 
VERMlCE'LLI.   (Ital.)  A  paste  of  wheat  flour  In 
of  wormlike  cylinders  of  varlou*  diameters :  the 
or  thread-like  being  termed  vermicelli,  and  the 


arger  macaroni.  It  is  also  cut  into  ribbands  and  other 
orms,  and  it  then  called  Italian  paste.  It  is  made  by 
orcing  the  paste  through  small  apertures  In  an  iron 
•late,  which  is  done  by  a  powerful  screw  press.  The 
oust  glutinous  varieties  of  wheat  are  those  which  yield 
he  fittest  flour  for  this  manufacture. 

VERMl'CULITE.  (Lat.  vermis,  a  worm.)  A  fine 
caly  talc  composed  of  micaceous  plates  cemented  to- 
ether  by  a  whitish  matter :  It  is  a  hydrated  bisillcate  of 
nagncsia,  oxide  of  iron,  and  alumina.  'When  heated  to 
edness  it  projects  out  with  a  vermicular  motion  as  if  it 
vere  a  mass  of  small  worms.   Hence  the  name. 

VE'RMIFORM.  (Lat.  vermis, and  forma,  ihape.)  In 
knalomy,  certain  parts  that  are  convoluted  and  shaped 
ike  a  worm  are  so  called,  as,  e.  g.  a  hollow  processor 
irolongatioo  of  the  intcstinum  cstcum  ,  a  part  along  the 
niddle  of  the  upper  and  under  surfaces  of  the  core- 
sellum. 

VERST.  A  Russian  measure  of  length  containing 
1*00  feet ;  about  three-fourths  of  an  English  mile. 

VE  RTEBRA.  (Lat.  verto,  /  /ism.)  The  term,  re- 
tricted,  in  Anthropotomy,  to  certain  moveable  portions 
if  i  he  segments  of  the  skeleton  of  the  trunk,  is  now  sp- 
illed, In  Anatomy,  to  the  entire  segment:  which  con* 
ists,  in  its  typical  state,  of  a  "  centrum,"  "  two  neura- 
K>physes"  and  a  "neural  spine,"  two  "hannapophy- 
e»  "  and  a  "  haemal  spine,"  and  two  "  pleurapophyses." 
The  principal  processes  of  a  vertebra,  which  are  usually 
exogenous,  are,  the  "  parapophyses,"  the  "  meta|«>phy- 
•es,"  the  "  hypapophyses,"  the  "  diapophyscs,"  the 
*  ananophyses,  and  the  "  xygapophyses."  The  en- 
lot  ke  let  on  of  the  vertebrate  animals  consists  of  a  series 
if  such  segments  or  vertebra;,  some  of  which  may  sup- 
tort  a  pair  of  "diverging  appendage!,"  and  two  pain  of 
uch  are  usually  developed  into  limbs. 

VKSlCA'TORIN.  Cantkahdin.  The  blistering 
jrinciplo  of  Cantharides.  Lytla,  Mylabrit,  and  other 
•list. ring  beetles.    See  Ca?iTH%KinBs,  in  Dict. 

VE'SFKRS.  (Lat.  vesper.)  Evening  service  In  the 
Roman  Catholic  church. 

VICTOMUA.  The  name  given  to  one  of  the  small 
rianets  between  the  orbits  of  Mars  and  Jupiter.  It  was 
liscovcred  by  Mr.  Hind,  at  Mr.  Bishop's  observatory,  in 
he  Regent's  Park,  on  the  evening  of  the  13th  of  Sep- 
erabcr,  I860,  in  the  constellation  Pegasus,  and  is  the 
welfth  of  the  group  iu  the  order  of  discovery.  Us 
srightness  ii  somewhat  greater  than  that  of  some  of  the 
sthers,  being  equal  to  that  of  stars  of  the  eighth  inaptit- 
ude. Mr.  Hind  selected  as  the  symbol  of  the  new 
tlanet  a  star  and  laurel  leaf, emblematical  of  the  Goddess 
>f  Victory.  (  Monthly  Settees  of  the  lloyal  Agronomical 
Society,  vol.  xl.)   Sec  Planet. 

VrLLARSITB.  A  mineralogical  name  of  one  of  the. 
lydratcd  silicates  of  magnesia. 

VILLI.  (Lat.  villus,  wool.)  In  Anatomy,  the  namo 
riven  to  minute  vascular  processes  covering,  in  the 
iroportlon  of  about  twenty-five  to  every  square  line,  the 
.urface  of  the  mucous  membrane  of  the  small  intestine, 
sad  giving  it  a  velvety  or  fleecy  appearance.  They 
-roinote  the  absorption  of  chyle  from  the  completely 
llgested  f  >od.  Similar  minute  vascular  processes  of  the 
:borioti  and  other  membranes  are  called  "  villi." 

VTOLINE.  An  emetic  principle  contained  in  the 
root  of  the  Viola  odorata,  or  common  violet. 

VIRCI'NEIC  ACID.  A  name  applied  by  Querenne 
:o  one  of  the  acids  contained  in  the  rattlem  »ke  root  of 
America  ( Polygala  Senega).  It  is  a  volatile  fatty  acid, 
jt  a  strong  disagreeable  odour  and  taste. 

Vl'SCERA.  (Lat.  viscus.  a  bowel.)  The  contents  of 
he  three  great  cavities  of  the  body:  the  brain,  e.g.  is 
.he  viscus  of  the  cranium,  the  heart  one  of  the  viscera  of 
he  thorax,  and  the  stomach  one  of  the  abdominal  vis- 
.-era.  The  term  is  usually  restricted  to  the  organs  of 
:he  thorax  and  abdomen ;  for  the  myelon  is  as  much 
-utit  led  to  be  called  a  viscus  of  the  spinal  canal,  as  the 
Micephalon  a  viscus  of  the  cranium.  The  haemal  arches 
jf  the  cranial  vertebra;  have  been  called  "  visceral  "  in 
be  embryo,  and  their  interspaces  the  "  visceral  clefts." 

VITE'LLICLE.  (Lat.  vitellus.jro/*.)  The  bag  which 
i  developed  around  the  food-yolk,  or  that  part  of  the 
rolk  which  has  not  been  converted  Into  the  germ -mass 
tnd  embryo :  it  Is  chiefly  formed  by  a  development  of 
the  inner  layer  of  the  germinal  membrane ;  the  con- 
ttrirted  part  at  which  it  Is  continued  into  the  wall  of  the 
intestinal  canal  is  called  the  "  vitelline  duct."  In  man 
Mil 


WEBSTERITE. 
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vesicle." 

Vl'TTIE  VAYR.  The  Tamool  name  under  which 
perfumers  sell  the  fibrous  roots  of  the  Andropogon  mu- 
ricalnm  :  they  contain  an  agreeable  odorous  oil.  The 
oil  of  lemon- gratt,  and  the  grass  oil  of  Namur,  are  ob- 
tained from  other  species  of  Andropogon. 

VI'VIANITE.  A  native  hydrated  phosphate  of  iron 
which  occurs  in  beautiful  crystals  at  St.  Agnes,  In  Corn- 
wall. 

VOL'TAITE.   A  . 
In  black  ocUedral  crystals  in  the  I 
Named  in  honour  of  Volta. 

VO'LTZITE.  A  native  oxisulphuret  of  xlnc,  found 
at  Rosier*,  in  the  department  of  Puy  de  Dome :  named 
after  Voltx,  the  engineer  of  the  mine*. 

VOMICl'NA.  A  name  given  by  some  pharmaceutical 
chemists  to  the  alkaloid  more  usually  termed  Brucia, 
obtained  from  the  bark  and  seed*  of  the  A'str  vomica  and 
from  St.  Ignatius'  bean;  it  i*  usually  associated  with 
Strychnia. 

VO'RAULITE.  A  mineralogical  name  of  the  ferro- 
magnesian  phosphate  of  alumina,  found  near  Vorau,  in 
Styria.  It  appears  to  be  a  species  of  blue-spar,  or 
lax  u  lite. 

VU'LCANITE.  A  mineralogical  lynonyra  of  the 
pyroxene,  or  volcanic  garnet. 

VU'LGATE.  (Lat.  vulgatum.  made  public.)  Tho 
Latin  translation  of  the  Old  Testament,  which  Is  as 
highly  reverenced  in  the  Romau  Catholic  church  as  the 
original  itself,  and  from  which  the  text*  and  other 
portion*  of  Scripture  used  In  the  liturgy  are  taken.  The 
translation  earliest  in  use  wai  commonly  called  "  Itala," 
and  made  from  the  Septuagint.  Saint  Jerome  composed 
a  new  one  from  the  original  Hebrew.  These  two 
translations  were,  in  after  time*,  intermingled,  and  the 
Vulgate  is  composed  partly  of  each :  e.g.  the  Psalm*  are 
in  the  old  or  Italic  translation.  The  Vulgate  is  declared 
authentic,  and  appropriated  to  the  use  of  the  church,  by 
the  Council  of  Treut. 


w. 


WAFERS.  Adhesive  disc*  for  securing  letters  or 
sticking  papers  together.  Common  wafers  are  punched 
out  of  a  paste  made  of  very  fine  flour  which  is  pressed 
between  two  heated  plates  of  smooth  iron.  Transparent 
wafers  are  made  of  films  of  isinglass  or  gelatine,  dried 
upon  plate  glass,  and  punched  out  of  various  forms  and 
sues.  Waters  are  coloured  with  various  material*,  but 
care  should  be  taken  that  these  are  not,  as  is  often  the 
case,  of  a  poisonous  nature.  The  ■ 
unwilling  to  show  the  process. 

WAGNERITE.  The  native: 
nesia,  from  Herpen,  in  Salzburg. 

WARD'S  PASTE.  A  quack  medicine,  of  which 
pepper  is  the  active  ingredient,  and  which  has  obtained 
some  celebrity  as  a  remedy  for  pile*,  and  for  fistula;  and 
abscesses  about  the  rectum.  It!  efficacy  is  said  to  de- 
pend upon  the  gentle  stimulus  which  it  gives  to  the  af- 
fected parts,  and  severe  cases  of  piles  are  sometime*  re- 
lieved by  It.  The  Confection  of  black  pepper  of  the 
London  Pkarmacopceia,  which  is  a  mixture  of  pow- 
dered black  pepper,  elecampane  root,  fennel  seeds, 
honey,  and  sugar,  is  intended  as  a  substitute  for  this 
remedy. 

W  A  RT.  A  thickening  and  induration  of  the  cuticle, 
which  is  elevated  in  different  forms.  They  frequently 
wear  away  by  abrasion,  and  may  be  removed  by  ci 
applications,  amongst  which  nitrate  of  silver,  and  | 
or  nitric  acid,  are  most  commonly  employed. 

WASP.   See  Vbspiux  in  Dict. 

WATERING  OF  STUFFS.  This  is  a  proces*  to 
which  silk  and  some  other  woven  fabric*  are  subjected, 
with  a  view  of  giving  a  peculiar  appearance  to  their  sur- 
face, as  seen  by  reflected  light :  it  Is  generally  done  by 
passing  the  goods,  in  a  damped  state,  between  rollers, 
some  of  which  are  variously  Indented  or  engraved : 
sometimes  the  appearance  depends  upon  the  pressure  of 
one  fold  of  the  stuff  laid  transversely  or  diagonally  upon 
another,  and  powerfully  pressed  between  plain  revolving 
cylinders. 

WATERPROOFING.  The  process  by  which  tex- 
tile fabrics  are  rendered  impervious  to  water.  Thl*  Is 
most  perfectly  effected  by  means  of  caoutchouc,  which 
is  applied  in  various  way*,  but  there  are  other  sub- 
stances, and  among  them  some  of  the  earthy  soaps, 
which  are  more  or  less  effective,  »uch,  for  im 
mixed  solution  of  soap  and  alum,  to  which 
tinous  material  is  occasionally  added. 

WE'BSTERITE.  The  native  subsulpliate  of  alumina, 
from  Newhaven  on  the  coast  of  Sussex; 
mory  of  Webster,  the  geologist. 


,  as  a 


WEN. 


"NY EN.   A  term  commonly  applied  to  fleshy  and  other 
especially  when  they  affect  the  face  or 

neck 


tumours, 


WHOOPING  COUGH.  Ckineough,  or  Kincougk. 
A  disease  characterised  by  a  convulsive  cough,  accom- 
panied by  a  peculiar  sonorous  or  whooping  inspitation, 
and  returning  by  paroxysms  which  are  usually  termi- 
nated by  vomiting.  It  Is  infectious,  and  most  commonly 
attacks  children,  seeming  to  depend  upon  a  specific 

fleets  the  same 
only.    It  usually  comes  on  with  slight 


febrile  symptoms,  hoari 
in  about  a  fortnight  the 


cough,  and 
The 

fit  is  terminated  "by  expectoration  of  mucus,  or  vomiting 
of  the  contents  of  the  stomach,  after  which  the  patient 
returns  to  his  usual  pursuits,  and  generally  expresses  a 
desire  for  food,  except  in  very  severe  cases,  where  lassi- 
tude and  fainting  ensue,  and  often  bleeding  from  the 
nose  and  headache.  The  disease  is  of  very  variable 
duration,  but  generally  goes  off  gradually  after  having 
lasted  for  some  weeks.  The  dangerous  cases  are  those 
in  which  the  head  is  much  affected,  or  which  are  accom- 
panied by  bronchitis.  The  treatment  consists  in  ob- 
viating irritation,  keeping  bowels  open,  giving  nause- 
ating medicines,  and  perhaps  an  occasional  emetic,  and 
in  full  habits  blisters  and  leeches  may  be  resorted  to. 
Sedative*  or  narcotics,  carefully  administered,  are  often 
of  the  utmost  service,  especially  hemlock,  henbane,  or 
even  opium,  in  conjunction  with  squills  and  ipecacu- 
Opiate  and  stimulating  liniments  applied  to  the 
and  to  the  region  of  the  spine  are  also  frequently 
to.  A  mixture  of  cochineal  and  carbonate  of 
iHitash  has  by  some  been  considered  as  almost  a  specific 
in  the  treatment  of  this  disorder.  The  relics  of  the 
ih,  which  are  often  very  tedious  and  obstinate,  ate 
loved  by  change  of  air. 
WTLLIAMSITE.  A  mineralogical  synonym  of  the 
native  silicate  of  zinc. 

WI'NCING  MACHINE.  The  reel  by  which  the 
dyer  winds  various  articles  through  the  dyeing  vat  or 
copper. 

WINTER-GREEN.  The  Ckimophila  umbellata. 
This  plant,  under  the  name  of  Pipsissetva,  was  first  used 
medicinally  by  the  aborigines  of  America.  The  Infusion 
of  the  dried  leaves  is  tonic  and  diuretic.  It  has  been 
in  some  chronic  affectious  of  the  urinary 


WINTER'S  BARK.  The  bark  of  the  Drmtyt  Win- 
teri,  or  Winiera  aromatica.  a  large  forest  tree  growlug 
in  Chili,  Peru,  and  New  Granada,  and  which  was  first 
brought  to  England  by  Captain  Winter,  who  accompa- 
nied Sir  Francis  Drake,  in  1578,  to  the  Straits  of  Ma- 
gellan, where  he  obtained  his  specimens.  It  is  found  in 
the  market  in  large  quills  or  rolled  pieces  of  a  dull  yel- 
lowish grey  colour,  an  aromatic  odour,  and  warm  pun- 
gent flavour.  It  was  at  first  confounded  with  Canella 
bark,  which  it  much  resembles  in  appearance  and  fla- 
vour, but  its  inner  surface  Is  reddish  brown,  whereas 
that  of  canella  is  much  paler,  and  solution  of  sulphate  of 
iron  gives  a  precipitate  in  its  infusion,  but  not  In  that  of 
canella.  Canella  is  the  bark  of  the  Canella  alba,  a  large 
tree  growing  in  the  West  Indies  and  America. 

WITCH  MEAL.     A  popular  name  given  to  the 

Jollen  or  powder  sold  in  the  shops  tinder  the  name  of 
.tfccpodium,  procured  from  the  Lycopodium  elavatnm, 
or  Club  mots.  It  contains  a  large  Quantity  of  oily  in. 
flammable  matter,  and  when  thrown  into  the  flame  of  a 
candle  produces  a  sudden  flash  or  blase,  whence  it  is 
theatrically  used  for  Imitating  lightning.  It  has  also, 
from  Its  yellow  colour,  been  called  Vegetable  sulphur. 
In  pharmacy  it  is  used  for  enveloping  pills  to  prevent 
their  adhesion,  and  for  which,  being  tasteless  and  Inert, 
it  answers  well,  and  better  than  magne.ia,  which  is 
usuallv  employed  for  that  purpose. 

WI'THAMITB.  A  mineral  discovered  by  Witham 
in  minute  red  crystals  in  the  porphyry  of  Glen  coo.  It 
appears  to  be  a  ferro-slllcate  of  alumina. 

WOAD.  The  Isatis  tindoria,  or  Wood  plant,  yields 
by  the  fermentation  of  its  leaves  a  blue  colouring 
matter  resembling  Indigo.  It  is  the  Pastel  of  the 
French . 

WO'HLERITE.  A  crystallised  mineral  containing 
tantalic  acid,  tirconia,  and  silica,  found  embedded  in  the 
lircon-sienlte,  near  Brevig,  in  Norway.  Analysed  by 
Scherer,  and  named  in  honour  of  Wohlcr,  the  eminent 
chemist. 

WO'LCHITE.  Anarsenio-sulphuret  of  lead,  copper, 
and  antimony  found  in  rhombic  crystals  in  the  iron 
mines  at  Wolch,  In  the  Levant  valley,  in  Carinthia. 

WO'LFSHAN  E.  The  popular  name  of  the  Aconite, 
called  also  Mtmkskood  from  the  shape  of  iu  dowers.  In 
sufficient  doses  it  is  virulently  poisonous,  its  most  cha- 
racteristic effects  being  the  production  of  tingling  and 
numbness,  vomiting,  contracted  pupil,  failure  of  the  cir- 
culation, and  occasional  convulsion.  The  root  has 
sometimes  been  mistaken  for  horseradish,  and  has  led 
to  fatal  results.  It  has  been  medicinally  used  with 


ZEDOARY. 

success  In  some  obstinate  cases  of  lie  < 
ralgia.    Its  powers  are.asciibcd 
alkaloid  Aeonita.  * 

WORM  BARK.   The  bark  of  the  Audita  inrrtmx.  or 
Cabbage  bark  tree,  of  the  West  Indies.    It  is 
emetic,  and  narcotic,  in  doses  of  from  90  to 
It  is  usually  given  in  the  form  of  decoct  iosi. 

WORMSKED.  The  substance  sold  under  this  oar>> 
consists  of  broken  peduncles,  mixed  with  the  calyx  sad 
flower  buds  of  some  species  of  Artemisia,  and  is  not  tU 
seed  of  Artemisia  SanJonica,  as 
Worm  seed  is  imported  from  the 
a  vermifuge  in  doses  of  from  10  to  30 

WORM  TEA.  A  preparation  kept  in  the  sbors  of 
the  United  States,  and  much  used :  it  consists  of  shi- 
gella root,  savine,  senna,  and  manna. 

WORMWOOD.  The  Artemisia  Abrynthium  tt 
contains  a  peculiar,  bitter  principle,  to  which  iu  medics 
virtues  may  be  ascribed,  called  Abtynthime.  Its  Infuiuw 
was  formerly  a  favourite  popular  remedy  for  worms,  but 
it  is  now  in  disuse. 

^WOLND^  BALSAM.  The  compound  tincture  of 
bah  am. 

WOURARA  or  WOURALI.  Ourari.  A  powerful 
poison  used  in  Guiana  :  it  Is  obtained  from  a  species  of 
Strvchnos.    See  H  at Vr ton' i  Essays  on  S  Mural  History. 

WRY'NECK.  A  permanent  inclination  of  the  brad 
towards  one  of  the  shoulders,  not  connected  with  dis- 
torted vertebra?,  and  arising  often  from  a  contraction  of 
the  integuments  from  burns,  or  other  cause*,  or  from  a 
contraction  of  the  fibres  of  the  sterno- mastoid  muscle. 
WU'LFENITB.    A  mineralogical  synonym  of  tba 


WY 


N.    In  Heraldry,  an  imaginary  animal  re- 


XA'NTHINE.  (Gr. 
louring  principle  of  i 

XA'NTHITE.  (Gr  A  mineral  found  In  i 

grains  and  crystals  of  a  yellow  colour, ; 
county.  New  York :  its  principal  c 
cate'of  lime  and  silicate  of  alumina. 

XANTHOPH YLLINB.  (Gr. 
a  leaf.)  The  yellow  colouring 
tumnal  leaves. 

XA'NTHOPHY'LLITE.  (See  above.)  A  yellow  fo- 
liated crystalline  mineral,  found  in  the  talc  slate  in  tbe 
Ural :  it  is  a  ferrosilicateof  alumina,  lime,  and  raagnesu. 

XA'NTHOPI'CRITE.  (Gr.  {«»•**. and wtmtuMaer  ^ 
A  crystalline  bitter  principle  contained  in  the  hark  of 
the  Xanlhorylum  Cartbuum,  which  is  used  in  tbe  Au- 
til>>s  as  a  febrifuge. 

XA'NTHOPRO'TEINE.   (Gr.  {«.$«:.  and 
the  chief  rank.)     A  yellow  acid  substance  formed  ly 
the  action  of  nitric  acid  upon  fibrine. 

XA'NTHORHA'MNINB.    (Gr.  {**>sW.  and 
a  kind  of  tkrub.)    A  yellow  substance  extracted  from 
the  berries  of  Rkamnus  tmctatia,  the  Persian  hemes 
of  commerce. 

XE'NOLITE.  (Gr.  fa*,  foreign,  and  Ju8s* ,  a  sttme  ) 
A  silicate  of  alumina,  from  Peterhoff,  in  Finland :  it  ap- 
pears to  be  a  species  of  cyanite. 

XESTA.  (Gr.)  An/ 
answering  to  the  Roman  i 

XY  LITE.  (Gr.  &m,  sroorf.)  A 
from  the  Ural. 

XY'LOIDINE.  (Gr.  {sAsv,  troosf.)  A  white  granular 
substance,  formed  by  the  action  of  nitric  acid  upon 
starch,  and  upon  certain  modifications  of  lignine :  B  is 
related  to  Schi  in  Item's  dun  cotton. 

XYLO'RETINE.  (&>A«,  wood,  and  ^mttnvs.) 
A  crystalline  resinous  substance  found  in  certain  vane- 


Y. 


YELLOW  EARTH.  A  mixture  of  hydrated  silicate 
of  alumina  and  peroxide  of  iron,  found  in  Scotland,  Ba- 
varia, the  Han,  and  elsewhere:  It  is  sometimes  used 
as  a  coarse  yellow 


ZFA  MAYS.  See  MAita,  In  Dict. 
ZEDOARY  ROOT.    The  sliced  tuber  of 
7.  d  una,  a  warm  aromatic  bitter.    Zentmbet  rovi  is  a 
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ZEILANITE. 

ZEIL'ANITE.  A  tpedes  of  spinel  or  c 
Ovlon.    It  has  also  been  called  Candile. 

ZEUXITE.  (Gr.  ?iDf»c,  cmmtction,  because  found 
n  the  UniUd  Mmet,  Cornwall.)  A  mineral,  composed 
it  Abroua  crystalline  aggregates  of  a  greenish  brown 
,'otour.  and  having  the  appearance  of  asbestous  actiuo- 
Jte.    It  ia  a  hydrated  ferro-silicate  of  alumina. 

ZIE'GA,  or  SERAI.  After  rennet  has  ceaaed  to 
produce  the  coagulation  of  milk,  the  addition  of  acetic 
Mcid  occasions  a  further  separation  of  curd,  to  which 
the  above  names  are  applied. 

ZI'NCITR.  Native  ferriferous  oxide  of  tine,  found 
with  Franckiinite  and  calcareous  spar,  at  Franklin  and 
Stirling,  in  New  Jersey. 

Zl'NCKENITR.  A  native sulphuret  of  antimony  and 
lead,  found  near  Stolberg,  In  the  Harx,  named  after  iU 
discoverer  Zinken. 

ZOLLVEREIN.  (Germ.  Cuttonu  Union.)  A  name 

flven  to  the  German  Commercial  Union,  of  which 
'ruttia  la  the  head,  by  which  it  was  determined  that 
should  be  perfect  freedom  of  commerce  be- 
all  the  states  that  Joined  it :  that  the  duties  on 
Ion,  exportation,  and  transit,  should  be  identl- 
in  all  such  states :  that  these  dutiea  should  be 
charged  along  the  frontier  of  the  dominlona  of  the  con- 
tracting parties,  and  that  each  should  participate  in  the 
produce  of  such  dutiea  In  proportion  to  lta  population. 
The  basis  of  this  league  was  first  laid  in  1818:  since 
which  period  it  baa  been  gradually  joined  by  nearly 
every  German  state,  except  Austria  ;  and  there  is  rea- 
son to  believe  that  this  last  power  will  soon  be  included 
In  ita  arrangements.  (See  Com.  Diet.  art.  PaussuN 
Commercial  Union.) 


ZYMOTIC. 


ZOMIDINE.   (Gr.  . 

one  of  the  i 


)  The; 
giving  the  i 
the  same  as  Osmazome. 
ZONA  PELL'UCIDA.  (Lai.)   In  Embryology,  the 
external  Investment  of  the  ovarian  ovum  in  mammalia, 
which  consists  of  a  thick  transparent  membrane,  and 
appears,  under  the  microscope,  as  a  bright  tone  or  ring. 

ZWIK'SELITE.  A  Diphosphate  of  iron  and  man- 
ganese, found  at  Zwiesel,  in  Bavaria 

ZYGA'NTKUM.  (Gr.  Cvvav,  a  poke.)  The  articular 
cavity  at  the  bock  part  of  tlie.  neural  arch  of  the  ver« 
tebrae  of  serpents  and  some  lizards  which  receives  the 
zygo*phene. 

ZY'GAPOPHY'SIS.  (Gr.  &  >  c> ,  a  yoke;  «*«svris,  a 
proceu).  The  articular  or  oblique  process  of  the  ver- 
tebra, by  which  it  is  connected  to  the  adjoining  ver- 
tebrae. 

ZY'GOSPHENE.  (Gr.  fr>w, and s^t.o  «•«*$<•.)  The 
wedge-shaped  process  from  the  fore  part  of  the 
arch  of  the  vertebras  of  i 
added  to  the  ordinary  i 
culated  to  a  cavity  in  the  t 

ZYMCTIC.  (Or. b^leaten.)  In  I 
caused  apparently  by  the  reception  into  the  system  of 
a  virus  or  poison,  which  Is  diffused  through  the  frame, 
and  operates  upon  it  like  a  ferment  or  leaven.  In 
the  Registrar-general's  Report,  the  following  disease* 
are  grouped  together  as  "  symotic: "  —  small  pox, 
measles,  scarlatina,  hooping  cough,  croup,  thrush,  diar- 
rhoea, dysentery,  cholera,  influenza,  purpura  and  scurvy, 
ague,  remittent  fever,  infantile  fever,  typhus,  metria  or 
puerperal  fever,  rheumatic  fever,  erysipelas,  syphilis, 
noma  or  canker,  hydrophobia. 


and  some  lizards,  supcr- 
zygapophyses,  aud  arti- 
dent  vertebra. 


THE  END. 
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